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IMOACHUTEJIBHASA 3AIINCKA
Pabouas npoepamma npeomema «buonocusn. Yenybaennwiii ypoeenwy
paspabomana Ha 0CHOGe
- HOPMATHBHBIX JOKYMEHTOB:

1. 3akon «OO0 oOpazoBanuu B Poccuiickoii denepanuny: denepanbHbli
3aKoH oT 29 aexabps 2012 r. Ne 273-D3.

2. ®enepalibHbII rocygapCcTBEHHBI 00pa30BaTEIbHbIN CTAHIAPT CPEAHETO
oOmiero o0pa3oBaHMs, YTBEPKIACHHBIM NpHUKa30M MUHIPOCBEIICHUS
Poccun o1 23.11.2022 Ne 1014 (manee — dI'OC COO),

3. ®enepasnibHass  oOpa3oBarenbHas MOporpaMma  CpeaHero  oOuIero
oOpazoBaHus

4. OcHoBHasi 00pa3oBaTelibHAs MporpaMMa CpeJHero oouiero oopa3oBaHus
MBOY COII Ne 8.

B mporpamme yuteHnl wuaen W mojoxkeHus KoHIENIMH  TyXOBHO-
HPaBCTBEHHOTO Pa3BUTUS U BOCHHUTaHUSA JIMYHOCTH TpaxkaaHuHa Poccuw,
[Iporpammbl pa3BuTus U (HOPMUPOBAHUS YHUBEPCAIBHBIX Y4eOHBIX JEWCTBUH,
KOTOpBI€ 00ecreuynBaoT (HOPMUPOBAHNE POCCUNCKON TPaKIaHCKOU MACHTUYHOCTH.

VYueOnniii peamer «buonorus» yriyonéuHoro ypoBHs uszyuenms (10-11
KJIACChI) SIBJISIETCSI OJTHUM M3 KOMIIOHEHTOB MpeaMeTHoi obnactu «EctecTBeHHO-
Hay4HbIe peaMeTh». CornacHo nojoxeHusM I'OC COO npoduibHbie yueOHBIC
NpeIMeThl, HW3y4aeMble Ha YIUIYOJIEHHOM ypOBHE, SBISIOTCA CIOCOOOM
muddepennanu  00y4eHHS Ha YpPOBHE CpenHero oOiiero oOpa3oBaHHS U
NpU3BaHbl 00ECHEUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o0mumM, cpeHuM MpodeCCHOHAILHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBI W3 OJTUX Y4YEOHBIX TPEIMETOB JOJDKEH OBITh OpPUEHTHPOBAH Ha
MIPUOPUTETHOE pEIIeHNEe O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINX
3a/ay, CBSA3aHHBIX C TMpodopueHTaeil 0o0yJarmmuXcss W CTUMYIUPOBAHUEM
MHTEpEeca K KOHKPETHOW 00JIacTM HAyYHOTO 3HAHHWA, CBA3AHHOTO C OHMOJIOTHEH,
MEIULIMHOM, YKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma no yueonomy npeamery "buonorua" ga€r npencraBieHue o ueau
U 3aJladyax M3ydeHHs yueOHoro mpenmeta «buonorusi» Ha yriayOJ€HHOM ypOBHE,
ompenenser o00s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJEpKaHue, €ro
CTPYKTypUpOBaHHME [0 pa3feiaM M TeMmaMm, paclpeleseHue M0 Kiaccam,
PEKOMEHAYET TMOCIEI0BAaTeIbHOCTh M3YUYEHHs] y4eOHOro Marepuana ¢ Y4YETOM
MEXKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Impoiiecca,
BO3pPACTHBIX 0COOEHHOCTEN oOyyarouxcs. B mporpamme no 6Mo0ruu peain3oBaH
MIPUHIIUII IPEEMCTBEHHOCTHU C U3YyUYE€HHUEM OMOJIOTUH Ha YPOBHE OCHOBHOT'O OOIIIETO



oOpazoBaHus, Ojarojaps YeMy DpOCMaTpUBaeTCs  HANpaBIEHHOCTh Ha
MOCJIEAYIONIee pa3BUTHE OMOJIOTMYECKUX 3HAaHWI, OpPUEHTHUPOBAHHBIX Ha
(opMHpOBaHUE  E€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHS,  DKOJIOIMYECKOTrO
MBIILJIEHUS, IPEJCTaBICHUH 0 3[0pOBOM 00pa3e KU3HH, HAa BOCIIUTaHUE OEPEKHOTO
OTHOIIIEHUSI K OKpY’Karolel mpupoaHoit cpeae. B mporpammMe mo 6GMOJIOTMU TakxKe
MOKa3aHbl BO3MOXXHOCTHM ydeOHOro mnpenMera «buosjorus» B peanu3ainuu
tpeboBanuii ®I'OC COO K MmIaHUPYEeMBbIM JIMYHOCTHBIM, METANPEIMETHBIM U
MPEAMETHBIM pe3yJibTaTaM 00yueHUs U B OPMHUPOBAHUN OCHOBHBIX BUJIOB yUeOHO-
NO3HABATEIbHON JI€ATENbHOCTH OOYy4YaloIIMUXCA IO OCBOEHHUIO COJIEpP>KaHUS
Ounonornyeckoro o0pa3oBaHMsl HA YPOBHE CPEHEr0 0011ero 0Opa3oBaHusl.

VYyeOubiii npeamer «buonorusi» Ha ypoBHE cpeqHero olmiero oopa3oBaHUs
3aBepiuaeT Ouosorunueckoe 00pa3oBaHue B IIKOJIE U OPUEHTUPOBAH HA PACIIUPEHUE
U yriyOJieHre 3HaHUM 00y4aroluXxcs 0 KUBOU MPUPOIE, OCHOBAX MOJIEKYJISIPHOHN U
KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUU U OMOJIOTHH Pa3BUTHUSI, TEHETUKH, CEJICKIUH,
OMOTEXHOJOTHUH, IBOJIOIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuyenue yueOHoro mpeamera «buosorus» Ha yriiyOJIeHHOM YPOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOYYaOIIMXCS K MOCIEAYIOIIEMY IOJIyYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsi B By3aXx M OpraHM3alusX  CpPEIHEro
npodeccruoHatbHOro oopazoBanusi. OCHOBY €ro cojiepKaHHsl COCTaBIsET cUCTeMa
OMOJOTUYECKUX  3HAHUM, TONYYEHHBIX TIPU HU3YYEHUH  OO0yYaIOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX pPa3/iesioB OMOJIOTMU Ha YpPOBHE OCHOBHOT'O
obmero o6pazoBanmsi, B 10—11 kimaccax 3TH 3HaHUSA TOJy4aloT pa3BuTHe. Tak,
pacIIMpeHbl U YIIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OaKTepusX, OpPraHU3ME 4YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX IKW3HH,
JIOTIOTHUTENBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEACHUS MPUKIIATHOTO U TTIOMCKOBOTO
XapakKTepa, KOTOPbIE MOYKHO HCIOJb30BaTh KAaK OPUEHTHUPHI M MOCIETYIOLIErO
BbIOOpa mpodeccuu. Bo3mokHa Takxke HMHTErpamus OHOJIOTMYECKUX 3HAHUMA C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYCHHBIMU OOYYAIOUIUMHUCS TPH U3YYCHHUH
busuku, XuMuu, reorpaduu U MaTEMaTHKU.

CtpykTypa mporpamMmbl o ydyeOHOMY mpenmery "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMHOHHBIA MMOAXOABl K H3yYCHUIO OHOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JI HKUBBIX
CHUCTEM PA3HOI0 YPOBHS OpraHU3allU, BOJIIOIUNA OPraHUuYECKoro Mupa Ha 3emie,
COXpaHEHUS OMOJIOTHYECKOTO pa3zHooOpasusi maHeThl. Tak, B 10 kiacce nzydarorcs
OCHOBBI MOJIEKYJSIPHOW W KJIETOYHOW OWOJOTHH, SMOpPHOIIOTHH H OHOJIOTHH
Pa3BUTHSI, TEHETHUKU WM CEJICKIUU, OMOTEXHOJOTHH W CHUHTETHYECKOW OHMOJIOTHH,
aKTYaJU3UPYIOTCS 3HAHUA OOydYaromIUXcsl MO OOTaHWKE, 300J0THH, aHATOMUH,
¢dusuonorun yenoseka. B 11 kinacce u3ydaroTcs 3BOJIOIMOHHOE YUYEHHE, OCHOBBI
JKOJIOTUHU U YUeHHE 0 Ouocdepe.



VYueOubii mnpeamer  «buosorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
0OyJaroIMMHCS OMOJOTUYSCKUX TEOPUH M 3aKOHOB, WJICH, IPUHITUIIOB W MPABUJI,
JIe)KAIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHON KapTUHBI MUpPA, 3HAHUM O
CTPOSHUHU, MHOT0OOpa3uM M OCOOCHHOCTSAX KJIETKH, OpraHWU3Ma, IIOMYJISIINH,
OMOIIEH03a, SKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX TOCTHIKCHHUSX, COBPEMEHHBIX
WCCJICIOBAHUSX B OMOJIOTHH, TIPUKJIAAHBIX aCIIEKTaX OMOJIOTHYCCKUX 3HAHUM. JIis
pa3BUTHS W TONJCPKAHHWS HHTEpeca OOydYaroImmMXcs K OWOJOTHH Hapsay Co
3HAYUTEITBHBIM O0BEMOM TEOPETUYECKOTO MaTepuajga B COACPKAHUU IPOTPAMMBI
1o OMOJIOTUU TIPETyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS W Pa3BUTHS
TOW WJIM MHOM 00J1aCTH OMOJIOTHH, BKJIAJIOM OTCUYCCTBCHHBIX U 3aPYOCKHBIX YIEHBIX
B PCIICHUE BAXKHEUIITUX OMOIOTHYCCKUX M KOJIOTHYECKHUX TTPOOIIEM.

Lens n3yuenus yueOHoro npeamera «buosorus» Ha yriay0aéHHOM ypOBHE —
OBJIaJIcCHNE  OOYYAIOIIUMHCS  3HAHUSAMHU O  CTPYKTYPHO-()YHKIIMOHAJIBHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra | MNPUOOPETCHHE YMCHHM
UCIIOJIb30BaTh 3TH 3HAHHWSA B (POPMHUPOBAHWM MHTEpPECa K ONpeaeaEHHOW 001acTH
npo(eCCHOHATBHOW JIEATEeIbHOCTH, CBS3aHHOW ¢ OHWOJIOTHEH, WM K BBIOOPY
y4eOHOTr0 3aBEJICHUS JIJISl TPOJIOJKEHUS OMOJIOTHYCCKOTO 00pa30BaHMs.

JocTwkenue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yriay0ia€HHOM YpOBHE 00€CIeYMBaeTCs PEIICHHEM CIIEYIOIINX 3a/1ay:

- OCBOCHHME OOYYAIOIIUMHCS CHCTEMbl OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUAX, KOHILEMIIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
IpaBUJIaX, COCTABJISIFOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O
CTPOCHHHM, MHOTO00pa3ud MU OCOOCHHOCTSAX OHMOJIOTMYECKHX CHCTeM (KJIeTKa,
OpraHu3M, MOMYJIAIUs, BUI, OHMoreoreHos3, ounocdepa); 0 BBIIAIOIINXCSI OTKPBITHAX
Y COBPEMEHHBIX HCCIICIOBAaHUSX B OMOJIOTHY;

- O3HAaKOMJICHHE OOy4YaloIUXCS C METOJaMU TIO3HAHUS JKUBOW MPHUPOJIBI:
MCCJIEIOBATEILCKUMHU  METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISpHOH U
KJICTOYHOM OMOJIOTHH, SMOPHOJIOTHH ¥ OMOJIOTHH Pa3BUTHSI, TCHETUKU U CEJICKITUH,
OMOTEXHOJIOTUM W CHUHTETHYECKOW OWONOTHH, MaleOHTOJIOTHUH, HKOJIOTHH);
METO/IaMH CAMOCTOSITEIBHOTO TPOBEJCHUSI OMOJOTUYECKUX MCCIICNOBAaHUNA B
naboparopud W B npupoae (HaOmrojeHWe, HW3MEpPEHHEe, OKCICPHMEHT,
MOJIETUPOBAHUE);

- OBIaZcHWE OOYYAONIMMHCS  yYMEHUSMHU: CaMOCTOSITENIbHO  HaXOJHWTh,
aHAM3UPOBATh W MCIOJB30BaTh OMOJIOTMYECKYI0 WH(POPMAIUIO; TOITH30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH W CHUMBOJIMKOW, YCTaHABIMBATH CBA3b MEXIY
pa3BUTHEM OHOJIIOTMM ¥ COIUATBHO-)KOHOMHUYECKHUMHU ¥  OIKOJIOTHYECKUMHU
mpo0jeMaMy YeIOBEYECTBA; OICHWBATH IOCICACTBHS CBOCH IEATEIHHOCTH IIO
OTHONICHUIO K OKPYXKAIOIIeH TPHUPOTHOU cpelie, COOCTBEHHOMY 3I0POBBIO H
3JI0pPOBBIO  OKPYXAIOIIUX  JIOJACH; OOOCHOBBIBATH W  COOJIOATh  MEPBI
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npo(pHIaKTUKKN MHPEKIIMOHHBIX 3a00J€BaHUi, MpaBUjia NOBEACHUS B MPUPOJE U
oOecrieyeHusi 6€30MaCHOCTU COOCTBEHHOM >KU3HEACATENbHOCTH B YpPE3BhIYANHBIX
CUTyallUsX TMPUPOJHOTO W TEXHOTEHHOIO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbIE HAYUYHbIE OTKPBITUS B 00J1aCTU OMOJIOTHH;
- pa3BUTHE y OOYYAIOLIUXCS MHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH B
mpoIecce 3HAKOMCTBA C  BBIIAIONIUMUCA OTKPBITUSIMH W COBPEMEHHBIMH
UCCJEIOBAaHUSAMH B OHMOJIOTHUH, PEIIAEMbIMU €10 MpoOJeMaMu, METOJ0JIOTHEH
OMOJOTMYECKOTO UCCIIEI0BAHUS, TPOBEICHUS SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUH,
perieHusi OMOJIOTMYECKUX 3a]lad, MOJEIMPOBAHMS OMOJIOTMYECKHX OOBEKTOB U
POLIECCOB;
- BOCHUTaHUE Yy OOYYaroMMXCS LEHHOCTHOTO OTHOILIEHHUS K XUBOW MNpUpOJE B
LIEJIOM U K OTACNIbHBIM €€ 00bEKTaM U ABJICHUSIM; (OPMUPOBAHUE FKOJIOTHYECKOM,
TeHETUYECKOW TPAMOTHOCTH, OOIIEH KyJIbTYphI IOBEJICHUS B PUPOJIE; MHTETPAIIUU
€CTECTBEHHO-HAYYHbBIX 3HAHUN;
- npuoOpereHue  OOYyYalOUIUMHUCS  KOMIIETEHTHOCTH B  palMOHAIBHOM
IPUPOJIOIIOIH30BAHUY (COOIIOIEHNE MPABIII TOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
9KOcHUCTEeM, Ouocdeprl), COXpaHEHHH COOCTBEHHOT'O 3J0pPOBBbS U 370POBBS
OKpyXamIlux Jrojed (cobmogeHuss Mep npoduiaakTukd — 3a0o0jieBaHUM,
obecnieueHne O€30MaCHOCTH KU3HEAEATEIbHOCTH B UYPE3BbIUANHBIX CHUTyalUsX
OPUPOJHOTO W TEXHOTEHHOTO0  XapakTepa) Ha OCHOBE  HCIIOJIb30BAHMUS
OMOJIOrMYECKUX 3HAHUM U YMEHUI B TOBCEAHEBHOM KU3HU;
- CO3/1aHHE YCJIIOBUH AJI1 OCO3HAHHOT'O BbIOOpA 00yUYarOUIUMUCS UHIUBUAYaTIbHOU
o0Opa3oBaTeabHON TPAEKTOPHH, CHOCOOCTBYIOLIEH HOCTIEYIOIIEMY
npo¢eCCUOHATBHOMY CaMOOMIPEEICHNI0, B COOTBETCTBUHM C WHAWBUIYaJTbHBIMU
UHTEpecaMH U MOTPEOHOCTSIMU PErHOHA.

®opMmbl yueTa padoueid nporpaMMbl BOCIIUTAHUS

BocrnurarensHblii NOTEHIMAI peaMeTa «bruonorusy peanuszyercs 4epes:
yCTaHaBJIMBAaHUE JOBEPUTEIHHBIX OTHOLICHUN MEXTY YUUTEIIEM U 00yJarolUMUCH,
CITOCOOCTBYIONTUX MO3UTHBHOMY BOCIIPUSATHIO YYAIIUMHUCS TPpeOOBaHHMI U MPOCHO
YUUTES;

MPUBJICYCHUEC BHUMAHHUS YYalIUXCcs K OOCyKJaeMoW Ha ypoke HH(popMamuw,
AKTUBM3AIIMU TT03HABATEILHON JICSITEILHOCTH yUAIIUXCS;

MOOYXKJICHHE Y4YaIuXcs COOIMI0JaTh HAa YpOKE HOPMBI YYeOHOM IUCIMIUIMHBI U
CaMOOpraHU3alINH;

MO/ICP’)KUBAHUE B KOJJISKTUBE YUAITUXCS APYKEITIOOHYIO, ISTIOBYI0 0OCTaHOBKY;
CO3JIaHHUEC YCIIOBUH JIUISI CaMOCTOSATEIIBHOTO TIOMCKa, 0TOOpa, OICHKH WH()OpMaIHH
yYaIMMHCs, UCTIOIB3Ys pa3HOOOpa3HbIe HCTOYHUKY,

dbopMupoBaHue y OO0ydYaromMXCs KYJIbTYphl 3J0pOBOro M 0Oe3omacHoro obpasza
KU3HU,



(opMHUpOBaHUE IKOJIOTUUECKON KYJIbTYpPbl TOBEACHUS;

MHULMUPOBAHUE U MOJAJIEPHKKA UCCIEA0BATEIBCKON JEATETBHOCTH 00yYarOIUXCs B
paMKax peanu3aluyd MUMH WHIUBUAYAJIBbHBIX W TPYIIOBBIX HMCCIEI0BATEIbCKUX
MPOEKTOB, YTO JacT OOyYarouMMCsi BO3MOXKHOCTh HPUOOPECTH  HAaBBIK
CaMOCTOSITEJILHOTO PEUICHUSI TEOPETUUECKOM MPOOIEMbl, HABBIK T€HEPUPOBAHUS U
oQopMIIeHUSI COOCTBEHHBIX HJEH, HABBIK YBaKUTEIBHOTO OTHOLIEHUS K YYKHUM
uaesM, opOpMIIEHHBIM B paboTax ApPYrHMX HMCCIEN0BaTeNei, HaBbIK MyOJIUYHOTO
BBICTYIUICHUS NIEpe] AyAUTOPUEH, apryMEHTUPOBAHUS U OTCTAUBAHUSI CBOEH TOUKH
3peHus

paspsikeHue HanpsDKEHHOW OOCTaHOBKM B Kjlacce; NPHUBICYEHHE BHUMAaHUS
ydaniuxcsi K o0cyxnaemMoi Ha ypoke nHpopMaluu;

CO37laHue YCIOBUH ISl pa3BUTHUSI TBOPUECTBA U UCCIIEI0BATEIBCKON JEATEILHOCTH
oOyyJarommxcs;

UHUIMUPOBAHUE YYAIIUXCS K OOCYKIEHHIO, BBICKA3bIBAHUIO CBOETO MHEHHWS,
BBIPa0OTKE CBOEro OTHOLIEHUS MO TOBOJY, MOJYy4aeMON Ha YPOKE COLHUAIBHO
3HAYMMOU MHGOPMALIHH.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3yUeHHE OMOJIOTMH Ha YTIIyOJIEHHOM
ypOBHE cpeaHero odiiero oopasoBanus, coctasisier 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hejienmo), B 11 kiacce — 102 yaca (3 yaca B HEJIeIIO).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYyUEHHs] OMOJIOTHUU
OCYHIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €ro COAEp>KaHWsS M HANpPaBJICHHOCTU Ha
NPOJOJKEHHE OMOJOTHYECKOT0 O0pa3oBaHUs B  OpraHU3alUSAX CPEIHETO
podeCcCHOHATBLHOTO U BBICIIET0 00pa30BaHUA.

O06s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OHMOJIOTHN HA YyriayOJEHHOM YpOBHE
ABIIAETCS TIPOBEJECHUE JTaOOpPaTOPHBIX U TMPaKTUUECKHX padoT. Takxke ydacTue
0oOy4JarommXxcs B BBIOJHEHUH MPOEKTHHIX M Y4eOHO-UCCIIEeNOBATEILCKUX PaboT,
TEMaTUKa KOTOPBIX ONPENIETSETCS yUUTEIeM Ha OCHOBE UMEIOIIUXCSI MAaTEPUATTbHO -
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHIA.

COJEP XAHME OBYYEHUA

10 KJIACC
Coaep:xaHue IporpamMMbl, BBIJIEIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).
Tema 1. buoJsiorusi kKak Hayka
CoBpemeHnHasi OMOJIOTHSI — KOMILJIEKCHasi Hayka. KpaTkas ucropusi pa3BUTHUS
Ouoniornu.  buonornueckue  Hayku W U3y4yaeMble UMM IPOOJIEMBI.



DOyHAaMEHTaJIbHbIC, NPUKIAIHBIE W TIOUCKOBBIE HAYYHBIE WCCIECJAOBAaHUS B
Oouosoruu.

3naueHue Ouosnoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOM
kaptunbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosorueil. 3HaueHue OHOJOTUM B
MPAKTUYECKON JACATEIIBHOCTA YEJIOBEKAa: MEAMIMHE, CEJIbCKOM XO3SIUCTBE,
MPOMBIIUIEHHOCTH, OXPaHE MPUPO/IBI.

JdemoHcTpanumn

[Hoptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, V.
I'apsen, I'. Mengens, B. 1. Bepnanckuit, U. I1. [laBnos, 1. 1. Meunukos, H. W.
Bagsunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmumpl U cxembl: «CBsi3b OHMOJIOTHM C JIPYrUMH Haykamuy, «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. ’)KuBble cuCTEeMBbI U UX U3yUYeHHE

Kupble cucTeMBbl Kak MpeaMer wu3ydeHus Ouosoruu. CBOWCTBA >KHUBBIX
CHUCTEM: €IWHCTBO XHWMHYECKOTO COCTaBa, JHUCKPETHOCTh U IIEIOCTHOCT,
CJIOXKHOCTh M YIOPSAJIOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTb, CaMOOpTraHu3alus,
CaMOBOCIPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHUM OpraHu3alMy JKMBBIX CHCTEM: MOJEKYJISPHBIN, KIETOYHBIM,
TKAHEBBI, OpraHW3MEHHBIH, NONYJISIIUOHHO-BUOBOM, SKOCHCTEMHBII
(ObuoreonienoTuueckuit), Ouochepusrii. Ilporeccel, mpoucxonsdimue B KHUBBIX
cuctemax. OCHOBHbIE NpU3HAKU >KUBOro. JKuW3Hb Kak ¢opMa CyIIecTBOBAHUS
Marepuu. Hayku, nzydaromye »KuBble CUCTEMBI HA Pa3HbIX YPOBHAX OPraHU3aLINH.

N3ydenne xuBBIX cuUcTeM. Meroasl Omosiorudyeckor Hayku. HaGmronenue,
U3MEPEHUE, IKCIEPUMEHT, CUCTeMaTh3alusl, MeTaananns. [lonsaTue o 3aBUCUMOil U
HE3aBUCUMOW TiepeMeHHOU. IlnanupoBanue »skcrnepuMenTta. IloctaHoBka w
npoBepka runote3. HyneBas runores3a. [lonsatue BHIOOPKH M €€ JOCTOBEPHOCT.
Pa3bpoc B Ouonormueckux mgaHHbBIX. OIEHKAa JOCTOBEPHOCTH TOJYYCHHBIX
pe3ysabTaToB. [IprumHBI UMCKaXkeHHWs pe3yJbTaTOB »JKcrepumeHTta. lloHsThe
CTaTUCTUYECKOT'O TECTA.

JdemoHcTpanumn

Tabmuet 1 cxembl: «OCHOBHBIE TpU3HAKH >KU3HW», «buomornueckue
cucteMbl», «CBOWCTBa KMBOM Marepum», «YpPOBHU OpraHU3alUU >KUBOU
npuposib», «CTpoeHue KUBOTHOM KIETKW», «TKaHM MKUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOTro opraHuzmay, «buoreonenos», «buocdepa», «Metoasl
W3y4YEHUS )KUBOU MMPUPOIBI».

O6opynoBaHue: 1a00paTopHOE 000PYAOBAHKE IS IPOBEICHUS HAOIFOACHUH,
W3MEpPEHUH, SKCTIEPUMEHTOB.

IIpakTuyeckas padora «lcnonp30BaHWE PA3IUYHBIX METOJIOB IPHU
W3yYECHUU KUBBIX CUCTEM.



Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-(QYHKIMOHaNbHAsg eAuHUIA XKuBoro. Hcropus
OoTKpbITUs KieTkH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Ilneiinen, P. BupxoB). OCHOBHbIE NOJOKEHHUS COBPEMEHHOW KJIETOYHOM
TEOPHH.

Metoapl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHMKPOCKOIUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHunasLHoe
LHEHTpUPYTrUpoBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposanHvix
K1emok. DNEeKTpoHHas MUkpockonusi. Kougoxanvnas muxpockonus. Bumanvroe
(npusicusneHHoe) usyieHue Kiemox.

JdemoHcTpanumn

IToptpersl: P. I'yk, A. JleBenryk, T. IlIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabnuuel u cxembl: «CBETOBOM MHUKPOCKOI», «IJEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITI.

OO6opynoBaHue: CBETOBOW MHMKPOCKON, MHUKpPOIpEnapaThl pPacTUTENbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

IIpakTuyeckass padora «/3yyeHue METOAOB KJIETOYHOW OHMOJIOTUH
(xpomatorpadus, aektpodopes, auddepeHIHAIbPHOS LEHTPUPYTUPOBAHHE,
[TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIEeTKH

XHWMHUYECKUA COCTaB KJIETKH. Makpo-, MUKPO- M YJIbTPAMHKPOIJIEMEHTHI.
Bopa u e€ posib Kak pacTBOPUTENS, PEAr€HTa, Y4aCTHE B CTPYKTYPUPOBAHHUH KIIETKH,
TEIUIOPETYISIMU. MuHepanbHble BEIecTBa KIETKU, UX OUoorndeckas poib. Ponb
KaTHOHOB M AaHMOHOB B KJIETKE.

Opranuyeckue BeHleCcTBa KIETKU. buosornyeckne mnonumepsl. benkw.
AMUHOKHUCTIOTHBINA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Monekyinbl. [lepBuunas
CTpYKTypa Oeika, NEeNnTUIHas CBsA3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAA
cTpyktypbl. Jlenatypamms. CgoiictBa OenkoB. Kmaccudukanus  OenkosB.
buonornyeckue pynkumuu 6emkoB. /Ipuonsi.

Yrnesoabl. MoHOCaxapuabl, AUCAXapUAbI, OJIUTOCAXAPUABI U MTOJIUCAXAPUIBL.
O0mmii TaH CTpOoeHHS W (PUBHKO-XUMUYECKHE CBOMCTBA  YIJICEBOJIOB.
buonorunyeckne pyHKIHMH YIIIEBOIOB.

Jlumunet. ['uapodunsHO-THAPODOOHBIE cBOMcTBa. Kiaccudukarus Tunuaos.
Tpurmunepunsl, (ochomumuasl, BOCKH, CTepouabl. buonormdeckue ¢GyHKIUH
munoB. O0me CBOMCTBA OMOJIOTHYSCKIX MEMOPaH — TEKY4IEeCTh, CITOCOOHOCTH K
CaMO3aMbIKaHHIO, MOJTYITPOHULIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. CrtpoeHue HYKIEMHOBBIX KHCIIOT.
Hyxneotunsl. Ilpunnun kommiementapHoctu. I[lpaBuno UYapradda. Crpykrypa
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JIHK — nBoiinas cniupanb. Mectonaxoxaenue u ouonorundyeckue ¢ynkiuu JJHK.
Buae PHK. ®yukuun PHK B kietke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonornyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (YHKIIHH B
Kietke. /[pyeue nyxkneozuompugocgpamer (HT®). CexkenupoBanue [JHK. Memoowi
2EHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpykrypHasi Ouosiorus: OMoxuMuueckue U Ouodu3nyYecKre HCCiea0BaHuUs
cocTaBa M TMPOCTPAHCTBEHHOM CTPYKTYphl Ouomosekyn. Moodenuposanue
CcmpyKmypul U QYHKYull 6UOMONEKYN U Ux Komniekcos. Komnviomepuwiii ouszaiin u
opeanuyecKuil CuHme3s OUOMOIEKYl U UX HENPUPOOHBIX AHATLO208.

JdemoHcTpanumn

[Toptpertst: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. [Ipy3unep.

Juarpammel: «Pacipenenenne XUMUYECKUX JJIEMEHTOB B HEXKUBOM MPUPOJIC,
«Pacnpenenenne XMuMUUECKUX AIIEMEHTOB B )KMBOU MPUPOJIE».

Tabmumel u cxembl: «llepuogmyeckas TabauIla XUMHYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJeKysbl BOJbD», «BemiecTBa B coctaBe opraHu3MoBy», «CTpoeHue
MOJIeKyJbl  Oenka», «CTpyKTypel O€NKOBOW MOJEKyNbl», «CTpoeHHe MOJEeKYI
yraeBoJoB», «CTpoeHue MOJEKyl JuNnuaoB», «HyKIenHOBbIE KHUCIOTBIY,
«Ctpoenune Monekysbl ATDy.

O6opynoBaHue: XuMU4ecKas 1Mocyia i1 000py10BaHueE.

JlaGopaTopHas padora «OOHapyxeHHEe OEJIKOB C MOMOIIbI0 KaueCTBEHHBIX
peaKIum».

JlabopaTopHas padora «/ccienoBaHre HyKIE€MHOBBIX KUCJIOT, BBIIEIEHHBIX
U3 KJIETOK Pa3IUYHbIX OPraHU3MOBY.

Tema 5. CTpoeHne U yHKIUMN KIETKH

Tunel KJIETOK: »JyKapuoTHyeckKas U mpokapuoTudeckas. CTpYyKTypHO-
byHKITMOHAIbHBIE 00pa30BaHMSI KICTKH.

CrpoeHune nMpoKkapuoTHIECKON KiIeTkH. KiueTtounas cTeHka OakTepuil u apXen.
Oco0OeHHOCTH CTpOeHUs TeTepoTpodHON W aBTOTPO(PHONW MPOKAPUOTHUECKHUX
KJIETOK. MeCTO U poJib POKapHOT B OMOIIEHO3aX.

Ctpoenne n HyHKIIMOHUPOBAHKUE DyKAPUOTHUECKOHN KIeTKHU. [ma3maTndeckas
MeMOpaHa (turazmanemma). CTpykTypa Iia3MaTudeckod memOpanbl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: maccuBHbINA (Auddy3us, oomerd€éHaast
mubdy3us), akTUBHBIA (NMEPBUYHBIA W BTOPUYHBIM aKTUBHBIA TPAHCIIOPT).
[Tomymponuiaemocts MeMOpaHbl. PaboTa HaTpHif-KaaIMeBOTO Hacoca. DHIOIUTO3:
MUHOLUTO3, parouuto3. Jk301uTo3. Knertounas crenka. CTpykTypa U QyHKIHHU
KJIETOYHOU CTEHKH pacTeHUH, TpuOoB.



Hutommazma. [uto3ons. Llutockener. JIBrmxkenue nuroriasmMbel. OpraHOUAbI
kJeTkd. OqHOMEMOpaHHbIE OPraHOUIbI KIETKU: 3HAoIIa3Martnyeckas cetb (I11C),
anmapaT [onblkKK, IU30COMBI, HUX CTpoeHHEe U (QyHKUMH. B3auMocBs3b
OJIHOMEMOpPaHHBIX OPraHouA0B KjeTKU. CTpoeHHE TpaHyJISIPHOTO PETUKYIyMma.
Mexanusm nanpasnenus oeaxos ¢ IIIC. Cunte3 pacTBOPpUMBIX OeynkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyJIsipHbIi) SHI0TIIIa3MaTHYECKUN PETUKYITYM.
CekperopHast ¢ynkuus anmnapara ['onbmxu. Moougukayus 6enkos 6 annapame
Tonvoorcu. Copmuposxka 6enkos 6 annapame I onvoxcu. TpaHCTIOPT BEIIECTB B
KkJeTke. Bakyonu pactutenpHbIX KiaeTok. Knetounsiit cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWAbLI  KIETKW:  MUTOXOHJAPHUH,  IJIACTHUJIBIL.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouoeernes (K.C. Mepeacrkosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKIUMU MHUTOXOHIApUN W miactui. [lepBuunsie,
BTOPUYHBIE U CIIOXHBIE MIACTHIBI (POTOCUHTE3UPYIOLIUX 3YKAPUOT. XIJIOPOIUIACTHI,
XPOMOILIACTHI, JICHKOIIACTHI BBICIINX PACTCHUH.

HememOpannbie opranounapl kieTku CTpoeHne W (PyHKIIMU HEMEMOpaHHBIX
OpraHoOUJIOB KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHosvle Muxkpoguiamenmsl. MBIIIEUHbIE  KJIETKH.
AKmuHogvle KOMNOHEHMbl HeMblueuHblX Kiemok. MukpoTpy0ouku. KieTouHsbrit
nentp. CTpoeHue © JABWKEHHE KIYTUKOB M pecHUYEeK. MUKpoOTpyOOUuKH
muTorasMel.  Llentpuons. Benku, accoyuuposannvie ¢ MukpouiameHmamu u
muxkpompyoouxamu. Momopusie 6enxu.

SAnpo. O6onouka sipa, XpOMaTUH, KapHOILJIa3Ma, SAPBIINIKH, UX CTPOCHHE U
byakuuu. AnepHbiii 6enkoBbId MaTpuKkc. I[IpoCTpaHCTBEHHOE pPaCIOJIOKEHHE
XpoMOcOM B uHTep(azHOM siape. Iyxpomamur u cemepoxpomamur. benku
XpoOMaTUHAa — THUCTOHBIL. Jlumamuka s0epuou o6onouku 6 mumo3se. oepHbiii
mpamncnopm.

Kinerounsie BriatoueHust. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKApHUOT
(pacTuTeIBHOM, JKUBOTHOM, TPHOHON).

JdemoHcTpanumn

[Moptpetsi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuiet u cxembl: «CTpoeHHE HYKaApHOTUYECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTeNnbHOM  KIeTku», «CtpoeHue
MUTOXOHJIPUNY, «SAapo», «CTpoeHrne NPOKaApUOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTEepHAIbHBIX KIETOK.

JlabopaTtopHass pabGora «l3yueHue CTpOEHUSI KIETOK Pa3IUYHBIX
OpraHU3MOBY.

IIpakTuueckas padora «/3yueHue cBOMCTB KIETOYHON MEMOpaHbI».
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JlabopaTopHas pabGora «lccnenoBanue miasMonu3a M JAEIUIA3MOJIM3a B
PACTUTEIBHBIX KIETKAX).

IpakTuueckas padora «/3ydeHue NBIKEHUS IUTOIIA3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0MeH BeleCTB M NIPeBpallieHHe JHEPIUH B KJIETKe

AccUMWISIIIUSA U AUCCUMUMIIALINS — JIBE CTOPOHBI MeTabom3Ma. Turmbl oOMeHa
BEILIECTB: aBTOTPO(DHBIM U rerepoTpodHbI. YyacTue Kuciopojga B OOMEHHBIX
mpoleccax. OHepreTuyeckoe oobOecrieueHue KieTku: npespamenue ATD B
oOMeHHBIX Tporeccax. DepMEHTATHBHBIA XapaKTep peakiuid KIETOYHOTO
merabonu3zMa. DepMeHThl, WX CTPOEHUE, CBOMCTBA W MEXaHWU3M JCHCTBUS.
Kodepmentsl. OTnuuns GpepMeHTOB OT HEOPraHMYECKUX KaTanu3aTopoB. benku-
aKTUBATOPbl M OETKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTU (HePMEHTATUBHBIX
peaKkIuii OT pa3IMYHBIX (DAKTOPOB.

[lepBuuHbBIi CHUHTE3 OpPraHMYECKHUX BEHIECTB B KieTke. DOTOCHHTES.
Anokcueennblli u okcueeHuwvlii pomocunmes y oaxkmeputi. Ceemocobuparowue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poib XJ10pomiiacToB B Mpolecce
dotocunTesa. CretoBas u TemHoBas (a3bl. Pomoovixanue, Csz., Cs. u CAM-munot
@pomocunmesa. [IponykTuBHOCTH (hoTOCHUHTE3a. Biusinue pa3nuuHbix HakTopoB Ha
CKOpOCTh (hoTocHHTE3a. 3HaUeHHE (DOTOCHHTE3A.

XeMOCHHTE3. Pa3znoobpasue OpraHu3MOB XEMOCHUHTETUKOB!
HUTpUuUIUpYyIOmKe OaKkTepuu, >KeIe300aKTepuH, CepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HaYCHHE XEMOCHUHTE3A.

AHa’poOHBIe OpraHu3Mbl. Buabsl Opoxenus. [IpogykTel OpoxkeHUS H HX
UCIIOJIb30BaHUE YETOBEKOM. AHA’pPOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIN OOJIC3HEH.

AnpoOHBIC OpTaHU3MBI. Drarbl HHEPTETHYCCKOTO obmeHa.
[ToaroroBuTenpHBIN 3TaIl. [ THKOIN3 — OECKUCIOPOTHOE PACIICIICHHE TITIOKO3HI.

buonornueckoe okucieHue, WK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUM B
npoiieccax Onojgoruueckoro okucienus. [uknnueckue peakuu. OKUCIUTENBHOE
bochopunupoBanue. Iuepausn memopantnozo epaduenma npomoros. Cunmes ATD:
paboma npomouuou AT®-cunmaszwvl. llpenmymiecTBa a’poOHOTO MyTH OOMEHa
BEIIECTB Tiepe] aHadPOOHBIM. D(HPEKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

JdemoHcTpanumn

[Moptperst: k. IIpuctou, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «POTOCHHTE3Y, « IHEpreTHYecKuii ooMen», «brnocuaTe3
oenkay, «CtpoeHue pepMeHTa», « XeMOCUHTE3Y.

OGopynoBaHue: CBETOBOM MHMKPOCKON, O00OpYyJOBaHME ISl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.
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JlabopaTopHas padora «/3ydyeHne KaTaIUTHYECKON aKTUBHOCTH (pEPMEHTOB
(Ha mpuMepe aMuiIa3bl UK KaTaias3bl)y.

JlabopaTtopnas paGora «I3yyeHue (epMEHTATUBHOIO paCHICIIICHUS
IIEPOKCHJIa BOJOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHME TpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a».

JlabopaTopHas pa6ora «CpaBHEHUE MTPOLIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBennasi nHpopManus U peaan3anus e€ B KJIeTKe

Peakuuu matpuunoro cunrte3a. [I[pUHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnenctBeHHOW uH(opmanuu. ['eHeTndueckuit
KOZ, ero cBoicTBa. TpaHckpuniuss — wmaTpuusblii cuHTe3 PHK. IlpuHuumnsr
TPaHCKPUMILMK: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuactue TpancnoptHeix PHK B 6uocuntese 6enka.
VYcnoBust OuocuntTeza Oenka. KomgupoBanue amuuHokucinor. Ponab pubGocom B
OounocuHTe3e Oemnka.

CospemenHvle npedcmagnenusi o cmpoeHuu 2enog. OpraHuzalus reHoma y
IPOKAapUOT U AYKApHOT. Perynsuus akTUBHOCTH T'€HOB y MpOKapuoT. ['mmoresa
onepona (®. XKako6, XK. MaHo). MoaexynsapHvle mexanuzmvl SKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2eHos. Perynsius 0OMeHHBIX
IpoILIeCCOB B KileTKe. KileTouHbIi roMeocTas.

Bupycsl — HekieTounble (OpMbI )KU3HU M 00JUraTHbie napa3uthl. CTpoeHue
MIPOCTHIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbIl YUK
JHK-cooepoicawux eupycos, PHK-codepocawux eupycos, obaxmepuogpazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

BupycHple 3a00eBaHus Ye€I0BEKa, )KUBOTHBIX, pactenuii. CITN ]I, COVID-19,
COIMAJIbHBIE ¥ MEIUIIMHCKUE TIPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz donvwux maccugos («bigdatay)
CMPYKMYPHBIX OUuos02Uudeckux OanHvlx. Hanomexuonoeuu 6 buonoeuu u meouyune.
IIpoecpammupyemvle pynxyuu 6eaxos. Cnocobvl 00cmasKu 1eKapcma.

JdemoHcTpanumn

[Toptpetsr: H. K. Kounbios, /I. Y. IBaHOBCKHIA.

Tabmumpr u cxeMbl: «buocuHTes Oenkay, «['eHeTHueckuit Koa», «BuUpych»,
«baktepuodaru.

IIpakTuueckas padora «Co3aHre MOJIeNIA BUPYCay.

Tema 8. ’JKusHeHHBbIN HUKJ KJICTKHU

Knerounwlii muki, ero mnepuoisl u peryisuus. WuTepdaza u MuUTOS3.
OcobeHHOCTH TpOLECCOB, MpoTekaromux B uHTepdaze. IloaroroBka KiIeTku K
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nenenuto.  IlpecuHrernueckuid  (MOCTMUTOTHUYECKHM),  CHUHTETHMUYECKUU U
MMOCTCUHTETUYECKUH (TPEMUTOTUYECKU ) EPUO 1Bl UHTEP(DA3HI.

Marpuuneiii cunare3 JIHK — pemmmkanusa. Ilpuamuner perumkannu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJTYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIIIEIBHOCTb.
Mexanusm perummkaunu JJHK. Xpomocomel. Ctpoenune xpomocom. Termomepsl u
TejaoMepasa. XPOMOCOMHBIM Ha0Op KIETKM — Kapuotum. JUImIougHbeli u
rariouAHbld  Ha0Opbl  XpoMocoM. ['omosiornuHbie  XpomocoMbl. [losoBbie
XpPOMOCOMBI.

Jlenenue kineTku — MuTo3. CTaauu MUTO3a U MMPOUCXOISAIINE B HUX MTPOLIECCHI.
Tunel muto3a. Kaprnoknnes u HuTOKHHE3. brogOrniyeckoe 3HaueHNe MUTO3a.

Perynsauuss MutoTHUeCKOro 1MKiIa KieTku. [IporpamMmmupyemasi kieTouHas
rudesb — anornTos.

Knerounoe sapo, XpoMocombl, (DyHKIMOHaJbHAasi TeHOMHKA. Mexanusmol
npoaugepayuu, oughpepenyuposku, cmaperus u eudenu kKiemox. «lL{ugpposas
KemKay» — buourH@opmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabmumel U cxembl: «OKU3HEHHBIN UK KIETKH», «Murosy, «CtpoeHue
xpomocom», «Permkanus JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapaTbl: «MUTO3 B KIETKax
KOpEILKA JyKay.

JlabopaTtopHas  paGora  «l3yuyeHnme  XpOMOCOM  Ha  TOTOBBIX
MHUKpPOIIPENapaTax».

JlaGopaTopuas padora «HabmoneHre MuTo3a B KIETKaX KOHYMKA KOpEIKa
JyKa (Ha TOTOBBIX MUKpOIIpenapaTax)y.

Tema 9. CTpoenne u pyHKIIUM OPraHU3MOB

buonornueckoe pa3zHooOpaszue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

Oc00EHHOCTH CTPOCHUS U JKU3HEACSITEIIBHOCTH OJTHOKIIETOUYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOYHBIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, APYTHE
poTucThl. KoNoHUanbHbIE OPraHU3MBL.

B3anmocBsa3p 4YacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHsl H
cucteMbl opraoB. OpraHusM Kak euHoe 1esoe. ['omeocTas.

Txanu pactenuit. TUTIBI pacTUTENTHHBIX TKAHEH: 00pa3oBaTeIbHAS, TOKPOBHAS,
MPOBOJIAIIAsl, OCHOBHas, MexaHmueckas. OCOOCHHOCTH CTpoeHus, (DYHKIUNA U
PAaCIOJIOKEHHS TKAHEW B OpraHax pacTEHUM.

TkaHu XUBOTHBIX W YE€JOBEKA. THIIBI KUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTENbHASA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKUHA U
PAaCMOJIOKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.
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Opranbl. BereratnBHble M TE€HEpPAaTUBHBIE OpraHbl pacTeHuid. OpraHbl H
CHUCTEMBbI OPTraHOB )KUBOTHBIX U 4eJIOBEKA. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranuzmoB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyHbIli 1 BHYTpeHHUM cKeneT. CTPOEHUE U TUIIbI
COCMHEHUS KOCTEH.

JIBrokeHrne  Opranu3moB.  J[BMJKEHME  OJIHOKJIETOYHBIX  OPTraHU3MOB:
aMEO0ouIHOE, KTYTUKOBOE, pPECHUYHOE. J[BHMKEHHWE MHOTOKIETOYHBIX PACTEHUM:
TPONU3MBl M HACTUU. J[BMKEHHME MHOTOKJIETOYHBIX XHUBOTHBIX W YEJIOBEKA:
MbIlieuHas cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Tutanue opranu3zmos. [lornoiieHue Bobl, yIJIEKUCIOro ra3a i MUHEpPalbHbIX
BEIIECTB  pacTeHusiMH.  [IutaHue  KUBOTHBIX.  BHyTpumosoctHoe U
BHYTPUKJIETOUHOE muIleBapeHue. [luTaHne NO3BOHOYHBIX >KUBOTHBIX. OTHaenbl
NUILEBAPUTEIbHOTO TpakTa. I[luineBaputensHble xenes3bl. l[lunieBapurenbHas
CHCTEMa YEIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pactenuil. Jlpixanue »kuBoTHBIX. Juddy3us
ra3oB uepe3 MOBEPXHOCTh KIIeTKU. KoxkHoe npixaHue. [[pixaTenbHas MOBEPXHOCTb.
KabepHoe u nérouynoe apixanue. JlpIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JIpixaTenpHass cucTeMa 4YejnoBeKa. MeXaHW3M BEHTWISLMMU JIETKUX Yy NTULl U
MiIeKonuTaronux. Perynsamus npixanus. JprxarenbHbie 00BEMBI.

TpaHcIOpT BELIECTB Yy OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancropt BewecTB y KUBOTHBIX. KpoBeHOcHas cucreMa U €€ Oprassl.
KpoBeHocHasts cucteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru KkpoBooOpaiieHus. IBOJIIONHUOHHBIC
YCIIOKHEHHSI CTPOCHUSI KPOBEHOCHOW CHCTEMBI IMO3BOHOYHBIX XKUBOTHBIX. PaboTa
cepaua u e€ peryisamnus.

Brinenenue y opraunzmos. Beijiesienue y pacteHnil. Belienenue y KUBOTHBIX.
CokparutenbHbie Bakyoiau. Opranbl BblAeneHUs. DunpTpanusi, CEKpenus Hu
oOpaTHOE BCachIBaHWE KaK MEXaHHM3MBbI padOThl OpPraHoB BbieleHUd. CBS3b
MOJIOCTU Tejla C KPOBEHOCHOW M BBLACIUTEIBHOM cuUCTeMaMu. Belaenenue y
MO3BOHOYHBIX JKUBOTHBIX U 4enoBeka. [louku. CTpoeHue u ¢GyHKIIMOHUPOBAHHE
Hepona. OOpazoBaHuE MOYH Y YSIOBEKA.

3amuTa y OpraHu3MoOB. 3alluTa y OJHOKIETOYHBIX Opranu3MoB. Cropbl
OaxkTepwii U MUCTHI MPOCTEUINX. 3aINTa y MHOTOKJIETOYHBIX pacTennid. KyTukyna.
CpencTBa MacCCUBHON U XUMHYECKOM 3alIUThl. DUTOHIIHIBI.

3amMTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIE.
3amura opranu3mMa ot Oone3Heil. IMMyHHasi cuctema 4yenoBeka. KieTouHblil u
FYMOpaJdbHbIH UMMYHUTET. BpoXAEHHBIA W NPUOOPETEHHBIN crielupUIecKuit
UMMYHHTET. Teopusi KIOHaJIbHO-celleKTuBHOrO umMmyHutera (I1. Opmux, ®. M.

14



bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHU3MOB. Poiib BpOxkAEHHOTO
MMMYHUTETA B pPa3BUTUU CUCTEMHBIX 3a001€BaHUI.

Pazgpaxxumocte u  perymanus |y OpramusMoB. PasgpaxumocTts y
OJHOKJIETOYHBIX OpPraHu3MoB. TakcucChl. Pa3pa)xuMOCTh U peryiisiius y paCTCHUMN.
PocroBble BeliecTBa U MX 3HAYEHUE.

HepBHast cucrema u pedrexTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTACIIBI. DBOIIOLUOHHOE YCI0KHEHUE CTPOCHUS HEPBHOU CUCTEMBI Y
KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra IMO3BOHOYHBIX >KHUBOTHBIX. Peduexkc wu
peduekTopHas nyra. be3yciioBHbIE U yCI0BHBIE PE(IIEKCHI.

['ymopanpHas perynsinus U >HIOKPUHHAs CHCTEMA YKMBOTHBIX M YEJIOBEKA.
Kenesbl 3HAOKPUHHOM CUCTEMBI M X TOPMOHBL. JleiicTBrE TOpMOHOB. B3anmocCBs3b
HEPBHOW U SHAOKPUHHOMU cucTeM. ['unoranamo-runodusapHas cucteMa.

JdemoHcTpanumn

[Toptper: W. I1. I1aBnos.

Tabauubr U cxeMbl: «OJIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHbIE
Bogopociny, «bakrepun», «lIpocteitmme», «OpraHbl UBETKOBBIX pPACTECHUN»,
«CucteMbl  OpPraHoB TMO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pactenuit», «KopHeBble cucremsl», «CTpoeHue credis,
«CTpoeHue JIMCTOBOM IUIACTUHKM», «TKaHM >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurensHas cucreMa», «KpoBeHocHas cucrema», «JlpIXaTeiabHast

CHCTEMAa, «Hepsnas CHCTEMAa, «Koxa», «MpleuHas CHUCTEMAay,
«BbigenurenbHas cUCTEMa», «DHIOKpPUHHAs cucreMa», «CTpOECHHE MBIIIIBI»,
«IMMyHHUTETY, «Ku111e4nonos0CTHRICY, «Cxema  TNHATaHUA  PACTEHUII»,

«KpoBeHOCHBIE CHCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTpPOEHHE THUAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue A0KIeBOro uepss», «HepBHas
cuctema poio», «HepBHas cucrema sarymkw», «HepBHas ~— cucrtema
npecMbikatomuxcsi»,  «HepBHas  cucrema  ntuny, «HepBHas — cuctema
MIekonuTaonmx», «HepBHas cuctema yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKPOIpPENapaThl OJHOKICTOYHBIX
OpraHW3MOB, MUKpOIIpPENapaTbl TKaHEW, PAaKOBUHBI MOJUIIOCKOB, KOJUICKIIHUU
HACEKOMBIX, UTJIOKOXXHUX, >KHBBIC JK3EMIUISIPhl KOMHATHBIX PACTCHUM, TepOapuu
pacTeHUl pa3HBIX OTIENIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETbI
MMO3BOHOYHBIX, KOJUIEKIIMM O€CHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyaoBaHUE IJIsT IEMOHCTPAIIUY MOYBEHHOTO M BO3AYITHOTO MTUTAHUSI PACTECHUH,
pacHIeTUIeHHus KpaxMaia U OeIKOB oI [eHCTBUEM (PepMEHTOB, 000pyI0BaHUE TS
JEMOHCTPALMHA ONBITOB M0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXAHU3MAa
JbIXaTEIbHbBIX ABUKEHUN, MOJIETTU TOJIOBHOT'O MO3Ta Pa3jInYHbIX KUBOTHBIX.

JlaGoparopHas padora «3ydyeHue TKaHEW paCTEHHI».

JlaboparopHast padora «3yueHue TKaHEeN KUBOTHBIX).
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JlaGoparopHasi padora «I3ydyeHue opraHoB LIBETKOBOI'O PACTEHUSI».

Tema 10. PazmHoXeHHe U pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) U
noysioBoe. Buael  Oecrnonoro  pa3MHOXKEHHUSA: TMOYKOBAHHUE,  CIOPYIISLUS,
(¢parMeHTanys, KIOHUPOBAHUE.

[TonoBoe paszmuHoxkeHue. I[lonoBeie kneTkW, Wik rameTtsl. Meio3. Craauu
Mmeio3a. [loBegenue xpomocoM B Meio3e. KpoccuHrosep. bruonornueckuii CMbICTT
M€EHo3a M IIOJIOBOrO mpouecca. Meno3 M ero MecTto B KW3HEHHOM LHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorenes y »KUBOTHBIX. [10J0BBIE JKeE3HI.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KieTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogorBopeHne u 3MOpPHUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHUOJIOTHS — HayKa
0 pPa3BUTHHU OPraHU3MOB. Mopgocenes — 00Ha u3 2nasuvix npooaiem dMOPUOTIOSUML.
Konyenyus mopghocenos u mooenu mopghoceneza. Craguu >MOpHUOTreHEe3a
KUBOTHBIX (Ha mpuMmepe Jjarymku). JpobGnenuwe. Tumbsl — IpoOseHUs.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwl
onacmyn. OCOOEGHHOCTH JPOOJEHUS MIIEKOMHUTAIONINX. 3apOJAbIIIEBbIE JUCTKH
(racTpymsitus). 3akiiajKa OpraHOB U TKaHEW M3 3apOJIBIIIEBBIX JIUCTKOB. B3anmHoe
BIMSIHUE YacTe pa3BUBAIOIIETOCS 3apojbllia (dMOpHOHAIbHAS WHAYKIUSA).
3aknajgka TIUIaHAa CTPOEHHMS JKUBOTHOTO KakK pPE3ylbTaT HUEpPapXHUUECKUX
B3aUMOJICHCTBHI TeHOB. BnusHue Ha 5SMOpHOHAILHOE pa3BUTHE Pa3IUYHBIX
(aKTOPOB OKPYKAIOIICH CPEeIbI.

Poct m pasButue xuBOTHBIX. [locTamOpuoHaneHbId mepuoa. Ilpsmoe wu
Hempsimoe  pa3BuTHe. Paszputne ¢ wmeramopdo3oM |y O€ClO3BOHOYHBIX |
MMO3BOHOYHBIX UBOTHBIX. bHOJOrMYeckoe 3HAaYE€HHE MPSMOr0 U HENPSIMOTO
pa3BUTHUA, UX PACHpPOCTPAHEHUE B MpUpOAE. THuIbl pocTa >KUBOTHBIX. DaKTOpPHI
pEryJsiliii PoCTa KUBOTHBIX U yeroBeka. CTalud MOCTIMOPHUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4enioBeka. [lepuonsl oHTOreHe3a uenoBeka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKHE MPOIECCHI.

PasmHOXeHne u pasputue pacrteHuwil. ['amerodutr m cropodur. Meiio3 B
KU3HEHHOM LIMKJIe pacTeHuil. OOpa3oBaHue CIIOP B Mpoiiecce Meio3a. ['ameTorenes
y pacteHuil. Ona010TBOPEHUE U PA3BUTUE PACTUTENbHBIX OpraHu3MoB. [[BoiiHOe
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHuE U Pa3BUTHE CEMEHU.

MexaHu3MBI PETYISIIMA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toprpetsr: C. I'. HaBammn, X. [IIneman.
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Tabmuiel U cxeMbl: «BereratnBHoe pa3zMHOXeHHE», «Tunbl Oecroyioro
pa3sMHOXEHUSD», «Pa3MHOXEHUE XJIaMHAOMOHaAb», «Pa3zMHOXEHHE 3BIIIEHBI»,
«Pa3mHoxeHue ruapel», «Meios», «Xpomocomsl», «I'amerorenes», «CtpoeHue
SUUEKIETKH U crepMmaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsiMoe u
HENpsAMOE pa3BuTHE», «Pa3BuTHEe Mauckoro xyka», «Pa3Burtue capanum»,
«Pa3BuTHe JATyHIKN», «/IBOMHOE OIJIONOTBOPEHUE Y LBETKOBBIX PACTCHUN,
«CTpoeHHne CEeMSH OJHOJOJBHBIX U JBYJOJBHBIX pAacTCHUW», «KU3HEHHBIN LUK
MOPCKOM KanmyCThl», « KU3HEHHBIA LUK MXa», « KM3HEHHBIN LIUKJ TallOPOTHUKAY,
«KV3HEHHBIN UK COCHBI».

OGopynoBaHUEe: CBETOBOM MHUKPOCKOI, MHKPOIpENnapaThl SUINEKIETOK U
CIIEpMAaTO30UI0B, MOJIEeNb «I MK pa3BUTHUS JATYIIKW.

JlaGoparopHasi padora «3yuyeHue CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIpenaparax».

IIpakTuyeckass padora «BbIsiBIIeHHE NPU3HAKOB CXOJCTBA 3apOJbIIIEi
MO3BOHOYHBIX JKUBOTHBIX).

JlaboparopHass paGora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUSI BBICIINX
pacTeHun».

Tema 11. I'eHeTnka — Hayka O HAaCJeJACTBEHHOCTHM W HM3MEHYMBOCTH
OPraHu3MoOB

HcTopus cTaHOBICHUS U pa3BUTHsI T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®puza, T. Moprana. Poinp 0T€4ECTBEHHBIX YYEHBIX B PAa3BUTHUH TN'€HETHUKH.
Pa6oter H. K. Konsiosa, H. M. BaBunosa, A. H. benosepckoro, I'. /1. Kapnedenko,
10. A. ®duwmmnaenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbBIE TEHETUYECKHE MTOHATHS U CUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA U PELIECCUBHBIN
NpU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS JINHUS, THOPUJIBI, TEHOTHUI, ()EHOTHII.
OCHOBHBIE ~ METOIBl  TE€HETUKH: TUOPUAOJIOTHYECKUN,  ITUTOJIOTHUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konxsuos, H. H.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, }0. A. ®@ununuenko, H. B.
Tumodeen-PecoBckmii.

Tabmutel u cxembl: «MeToabl TEHETHKNY, «CXEeMBbI CKPEIITUBAHUS.

JlabopaTtopHass pabora «/Ipo3odmiaa Kak OOBEKT TI'€HETHYSCKUX
HCCIIEIOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIECTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHgenss — 3aKoH
eauHooOpasusi ruOpuAoB nepBoro nokosieHus. [lpasuno nomuHupoBanus. Bropoit
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3aKOH MeHaens — 3aKOH pacUIeIUIeHUs NPU3HAKoB. LluTosormyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpelIMBaHus. [ umore3a YMCTOTHI ramMer.

AHanusupyroniee ckpemubaHue. [IpoMeKyTOUHBIN XapakTep Haclea0BaHUs.
Pacuiemienre npu3HakoB IPU HEMTOJIHOM JTOMUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuii 3akoH MeHenst — 3aK0OH HE3aBUCHUMOTO
HacJe10BaHus TPpU3HAKOB. LluToI0rnyeckre 0CHOBbI JUTMOPUIHOTO CKPEUTUBAHUS.

CuennenHoe HacnenoBanue npusHakoB. Padotel T. Moprana. CuensieHHoe
HACJICJOBAaHUE TE€HOB, HAapyLIEHHWE CLEIUICHHS MEXAY TeHaMUu. XPOMOCOMHAas
TEOpPHs HACIEICTBEHHOCTH.

I'enetuka nmona. XpoMOCOMHBI MEXaHU3M ONPEAEIECHUS N0JIa. AyTOCOMBI U
IIOJIOBBIE XpPOMOCOMBI. ['OMOrameTHbli W TeTeporaMeTHbId 1oJ. ['eHeTnueckas
CTPYKTypa MOJOBBIX XpoMocoM. HaciienoBanue nmpu3HaKoB, CLETVIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrema. Ineliorponus — MHOKECTBEHHOE JAEHCTBUE
reHa. MHOXKECTBEHHBI amienu3M. B3anmoneicTBue HeauleNbHBIX T'EHOB.
KomnniementapHocts. Onuctas. [lonumepusi.

['eHeTnyeckuii KOHTPOJIb PA3BUTHUSL PACTCHUM, Y)KUBOTHBIX U YEJIOBEKA, a TAK)KE
(U3HOIOTMYECKUX  MPOILIECCOB, TOBEACHUS U  KOTHUTUBHBIX  (PYHKIIUM.
['eneTnueckrie MeXaHU3Mbl CUMOUOTE€HE3a, MEXaHU3MbI B3aUMOJACHCTBUS «XO35UH
— Tapa3uT» U «XO3UH — MHUKpOOHMOM». ['eHeTHdeckue acmekThl KOHTpOJA U
M3MEHEHHMsI HaCJIeJICTBEHHON MH(POPMAIIMK B MIOKOJIEHUSAX KIETOK U OPTaHU3MOB.

JdeMoHCcTpamuun

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmumper 1 cxemsl: «IlepBwiii U BTopoit 3akoHbl Menaens», « TpeTuii 3akoH
MeHnnens», «AHaIU3UpPYIOIIEe CKpelluBaHue», «HemnomHoe aoOMUHUpOBaHUEY,
«CreruieHHOE HaclieJoBaHWE TMPHU3HAKOB Yy Jpo3oduiibl», «l'eHeTuka moiay,
«Kapuotun demoBeka», «Kapworunm npo3odunb», «KapuoTul  OTHIBY,
«MHOXeCTBEHHBIN aaenu3M», «B3anumMo1eiCTBHE IT'CHOBY.

ObopynoBaHue: MoAenb [UIsl JAEMOHCTPAallMd 3aKOHOB €IUHO0Opasus
rUOpUIOB TIEPBOTO TIOKOJIGHUS M PACIICIJICHUS TPU3HAKOB, MOJENb IS
JEMOHCTPAlMA 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS IPU3HAKOB, MOJAEIb A
JEMOHCTPAlMHA CLEIUIEHHOIO HACJIEJOBaHUS IPU3HAKOB, CBETOBOM MHMKPOCKOTI,
MHUKporpenapar: «JIpo3odumnay.

IlpakTuueckass padora «UM3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO
CKpEIIMBAHUS Y TPO30(PUITBI».

IlpakTuueckass  padora  «/3ydyeHue  pe3ynbTaToB  AUTHOPUIHOTO
CKpEIIMBAHUS Y TPO30(PUITBI».

Tema 13. 3akoHOMEpPHOCTH U3MEHYHBOCTH
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BzaumopeiictBue reHotuna W cpenbl npu  GopMupoBaHuUU (HEHOTHUIIA.
N3MenunBOCTh Mpu3HAKOB. KaueCTBEHHbIE M KOJIMYECTBEHHbIC NMPU3HAKU. Buibl
W3MEHYMBOCTH . HEHACJIEACTBCHHAS U HACJICICTBCHHAS.

MoaudukanuonHass HW3MEHYMBOCTh. Ponb  cpeasl B GoOpMUpOBaHUU
MoAU(pUKALMOHHON M3MeHunBocTH. HopMma peaknuu npusHaka. BapuanmoHHbIN
psn u BapuauuvoHHas kpusas (B. Moranncen). CpoiicTBa MOAM(PUKALMOHHON
W3MEHUHMBOCTH.

I'enoTunuueckas M3MeHUMBOCTL. CBOMCTBA TCHOTUIIMYSCKONM M3MEHUMBOCTH.
Bupl reHOTUNTMYECKOM N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[MOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. Mei03 M TMOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTH. POJIb KOMOMHATHBHOM M3MEHUYMBOCTH B CO3JaHUHU
T€HETUYECKOr0 pa3Ho0Opa3us B mpejiesiax OJJHOr0 BUA.

MyTanmoHHas HW3MEHYMBOCTh. BuUIbl MyTaluii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYLIUMPOBAHHBIE MyTallMud. SnepHble W
nurToryiasMaTuyeckue myrtanuu. CoMaTHYecKue W TMOJIOBble MyTaluu. [IpuduHbI
BO3HUKHOBEHUs MyTauui. MyTareHol M WX BIHUSHHE Ha OpraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoIlecca. 3aKOH TOMOJIOTMYECKUX pPSIOB B
HacnenctBeHHo m3MeHunBoctu (H.M. BaBuwiioB). BHesaepHas M3MEHYMBOCTH U
HACJICJICTBEHHOCTb.

Dnueenemuxa u INUCEHOMUKA, pPONb  INUCEHEMUYECKUX (Hakmopos 8
HACIe008aAHUU U UBMEHYUBOCU (DEeHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdeMoHCcTpamuun

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumelr w  cxembl: «Buasl  w3MeHYMBOCTHY», «MoaudukarmoHHas
U3MEHYHBOCTDY, «KoMOuHaTuBHas U3MEHYUBOCTDY, «Metio3»,
«OmnogoTBopeHuey, «I eHernueckue 3a00eBaHMUs YeIOBeKay, «BUIbI MyTaIuiiy.

O6GopynoBaHHE: XHBBbIE M TepOapHbIC K3EMIUIIPhl KOMHATHBIX PAaCcTCHUH,
pucyHk# (potorpadun) )KUBOTHBIX C PA3IMYHBIMUA BHIAMU U3MEHIMBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HW3MEHYMBOCTH. IlocTpoeHMe BapuallMOHHOTO psjaa |
BAPHUALMOHHOW KPUBOI».

IIpakTuueckas padora «Myrtarmuu y aApo3odunsl  (HA  TOTOBBIX
MHUKPOIIpEnapaTax)y.

Tema 14. I'eHeTHKa YesI0BeKa

Kapuotun denoBeka. MexayHapoJiHas IMporpaMma HCCIEA0BAHUS T€HOMa
yejmoBeka.  MeToapl  M3YyUYE€HUsT T€HETMKM  YEJOBEKAa:  TIEeHEaJOTMYECKHM,
OJTU3HEIIOBLIN, IUTOTCHETUUCCKUM, MOMYJISITUOHHO-CTATUCTUYECKU U,
MOJICKYJIAPHO-TEHETUYECKHIA. CoBpemeHHoe OmpeIeIICHNE reHOTHUMA:
MOJITHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C IMOMOIIBIO
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[11[P-ananu3a. HacnenctBeHHbIe 3a007€BaHUs YeI0oBEKa. | €HHbIE K XPOMOCOMHBIE
O0one3HH 4YenoBeKa. bolie3HM ¢ HAcIeACTBEHHOH MpeapacnoioKeHHOCTHIO.
3HaYeHUE MEIUIMHCKON T'€HETUKHU B MPEIOTBPALICHUH U JICUEHUH T€HETHUYECKUX
3a0oneBaHuil yenoBeka. MeauKo-reHeTuYecKoe KOHCYJabTupoBaHue. CTBOJIOBbIE
KJIeTKU. [[OHSITHE «T€HEeTUYEeCKOro rpy3a». DTHUYECKUE aCMEKThl MUCCIEAOBAHUN B
00JlacT peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue ¢GakTOpbl TOBBIIMIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKa K
br3UYECKOMY U XUMUYECKOMY 3arpsi3HEHUIO OKpY’KaroIiei cpenbl. ['eHeTnueckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTUSM.

JdemoHcTpanumn

Tabmuipl u cxembl: «KapuoTun yenoBeka», «MeToabl U3y4eHUs] T€HETUKU
yesioBeKay, «I eHeTnyeckue 3a001eBaHus YEIOBEKAY.

IIpakTnuyeckas padora «CocTaBlIEHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cenekuusi OpraHu3MoB

JlomecTuKamus 1 ceJieKuus. 3apoxKIECHUE CENEKINH U TOMECTUKALIMY. Y YEHUE
H. W. BaBunoBa o lleHTpax NPOHCXOXJICHHS U MHOTroo0pasusi KyJIbTYPHBIX
pacteHuii. Poib ceneknuu B CO3JaHUHU COPTOB PACTEHUM U TOPOJ )KUBOTHBIX. COPT,
nopoJa, ITaMM. 3aKOH TOMOJIOTMYECKHUX PAIOB B HACIIEICTBEHHON N3MEHYUBOCTH
H. W. BaBunoga, ero 3naueHue Jjisl CEIEKIIMOHHOU pabOTHI.

Metoasl ceneKImoHHOW paboThl. McKyccTBeHHBI OTOOp: MacCOBBIM H
WHIVBU1YaJIbHBIN. Ortanbl  KOMOWHALIMOHHOM  CEJEeKIIHH. HcnbiTanue
NPOU3BOJUTENEH 1O MOTOMCTBY. OTOOp MO TEHOTUIy C TOMOIIBIO OIEHKH
¢dbeHOoTHIIAa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ TToMoInbio aHanu3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3 KaKk  METOJl  CEJICKIIMOHHOW  paboTHI.
PaguanmoHHbIN 1 XUMHUYECKAN MyTareHe3 Kak HCTOYHHK MYTallui y KYJIbTYPHBIX
¢opm opranuzmoB. lcnonb3oBaHHE TEHOMHOTO PEJAKTUPOBAHUS W METOJIOB
pexomOuHaHTHBRIX JIHK /11 momy4deHus nCX0THOTO MaTepHraia Jjisl CECKIUH.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpuBnnoBas ruopuIn3aLus.
brnuskopoacTBeHHOE — CKpemiuMBaHHWe, ~WiM  WHOpumuHTr.  HepoacTBeHHOE
CKpelIMBaHUE, WIW ayTOpuauHr. ['erepo3uc W ero mpuuuHbl. Vcmons3oBaHue
rerepo3uca B ceneknuu. OtnanéHHas rulOpuamsanus. [Ipeogonenue Oecrutomus
MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKITUU PACTCHHUI U )KUBOTHBIX. «3enéHas
DEBONIOYUA).

CoxpaHeHue U U3y4eHUE FTeHETHUECKUX PECYPCOB KYJIBbTYPHBIX PACTEHUN U HX
JUKUX POAUYEH NIl CO3JaHUsl HOBBIX COPTOB M THOPHUJIOB CEIBCKOXO3IMCTBEHHBIX
KyIbTYp. M3yuenue, coxpawenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICAOBIX  JCUBOMHBIX 6 YENAX VIYYULeHUs
Cyuecmeyiomux u co30anusi HO8bIX NOPOO, MUHUU U KPOCCOB, 8 MOM YUCIe C
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NpUMEHEHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008AHULL, Nepedosblx uoell u
NepCneKmueHbIX MexHoa02UlL.

JdemoHcTpanuun

Iloptpersi: H. WU. Basunos, . B. Muuypun, I'. [I. Kapneuenko, II. IL
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabmuipl u cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOT000pa3us KyJIbTyPHBIX
pacTeHuin», «3aKOH rOMOJOTUYECKUX PSIJ0B B HACIEACTBEHHOW M3MEHYHUBOCTW,
«Metonpl cenekuumny, «Otnanéunas rudpuauzanusy», «Myrtarenes.

JlabopaTopHas padora «l3yyeHue COpTOB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JIOMAIITHUX KUBOTHBIX).

JlabopaTopHas padora «3yueHrne METOJIOB CEJIEKLIMU PACTEHUI.

IIpakTnueckas padora «lIpuBrUBKa pacTeHHI.

IKekypeusi «OCHOBHBIE METOABI M JIOCTHXKEHHUSI CEJICKIMM PACTCHUN U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOHUCIIBITATEIbHBIA  Y4acCTOK, B TEIUIMYHOE XO3SKWCTBO, B J1Aa0OPAaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BuoTexXH0JI0THS U CHHTETHYECKAsI OMOJI0T sl

OOBEKThI, HCHOJb3yeMble B OHOTEXHOJOTUU, — KJIETOYHBIE M TKAHEBBIC
KYJIbTYpBI, MHUKPOOPTraHU3MBlI, 170. XapaKTEePUCTHUKA. TpaguunoHnHas
OMOTEXHONOTHA:  XJIeOOoMeueHrue, TMOIyYeHUE KHUCIOMOJIOYHBIX  MPOAYKTOB,
BuHOAeNue. MukpoOuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKUX
TexHojorui. [Ipon3BoacTBo 6enKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOIMil U MHCTPYMEHTOB LEJICHANPABIECHHOIO U3MEHEHUS U
KOHCTPYHMPOBAHHUSI TEHOMOB C LIEJIbIO NTOJIyYEHUSI OPTraHU3MOB U X KOMIIOHEHTOB,
coJiep KalluX He BCTPEUAIOIIHUECs B MPUPOJIe OMOCUHTETUYECKHE Ty TH.

Knerounas wnxxenepus. Metonbl KyJbTypbl KJIECTOK M TKAHEW PACTCHUMN H
KUBOTHBIX. Kpuobanku. ComaTtmueckass TruUOpHIM3AIMS U COMATHUYECKUM
smOpuoreHe3. lcmonap30BaHWE TAaIUIONAOB B CEJNEKIUU pacTeHuil. [lonyuenue
MOHOKIOHANLHBIX anmumen. Vcnonvzoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE. PEKOHCTpyKIus
SAMUEKJIETOK U KIOHUPOBAaHHME >KUBOTHBIX. MeETOJ TpaHCIUIAHTalUH SIAEP KIIETOK.
Texnonocuu 0300po6nenus, Kyibmueupo8arus U MUKPOKIOHANbHO2O0 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHasi WHXEHEpus. VCKyCCTBEHHBI CHHTE3 TI€Ha W
koHcTpyupoBaHnue pekomOuHaHTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTH>XEeHUS ¥ TEPCIIEKTUBBI XPOMOCOMHOM Y TeHHOW MHKEHEPUU. DKOJIOTUUECKUE
Y 3TUYECKHE NPOOIEMbl TCHHOW HHXXEHEPHUU.

Menuuunckue o6uorexnonoruu. [loctrenomuas uudposas menununa. [THP-
JTWarHOCTHKAa. MeTaOOJOMHBIM aHajdu3, TEHOLECHTPUYECKUN aHalu3 IpoTeoMa
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YeJioBeKa I OLEHKH COCTOSIHHUA €ro 340poBbs. Mcmoiib3oBaHME CTBOJOBBIX
kineTtok. TapretHas Ttepanus paka. 3D-Omoumkenepus ang  pa3paOoOTKu
(yHITaMEHTaJbHbIX OCHOB MEIUIMHCKUX TEXHOJOTHM, CO3JaHMSI KOMILJIEKCHBIX
TKaHE! COYEeTaHWEM TEXHOJOTHM TpEXMEpHOro OMompuHTHHTA U ckaddoaaunra
JUISL pelIeHus 3324 NepCOHANTM3UPOBAHHON METULIUHBI.

CozniaHre BEKTOPHBIX BaKUMH C LEJIbl0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl 0T Bo3Oyauteneid OPBU, ycTtaHoBieHHEe MOJIEKYJISPHBIX MEXaHU3MOB
¢ynxumonuposanust PHK-conepkamux BUPYCOB, BBI3BIBAIOIIUX OCO0O OINMACHBIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabnuuel u cxembl: «Mcnonb3oBaHMEe MUKPOOPTaHU3MOB B ITPOMBIIILIEHHOM
npou3BoJICcTBEY, «KieTouHas unxeHepus», «I eHHas HHKEHEPUS».

JlabopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTUM.

IIpakTnyeckas padora «lloaydeHre MOJTOYHOKUCITBIX IPOIYKTOBY.

Jkckypeusi  «buoTexHONOrusT — BaKHEWINas MPOU3BOAUTENIbHAS —CHUia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)Y.

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIHMOHHBIX IPEICTABJICHHMH B
Oomosoruu

OpomronmonHass Teopuss Y. JlapBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas nesatesibHOCTh Y. JlapBuHa.

JIBroKyIKe cuiibl 3BOJOIMU BUAOB 10 Y. JlapBuHY (BBICOKasi HHTEHCUBHOCTD
pPa3MHOXEHHUS OpPraHU3MOB, HACJIEICTBEHHAas HM3MEHYMBOCTH, Oopbba 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN U NCKYCCTBEHHBIN OTOOD).

Odopmnenne cunTeTnueckoir Tteopun dBomornuu (CTD). HelrpanpHas
Tteopuss HBomroruu. CoBpeMeHHass JBOJIONHMOHHAs  Ouosorus. 3HAYCHHE
HBOJIIOITMOHHON TEOpUH B POPMUPOBAHNH €CTECTBEHHO-HAYYHOU KApTUHBI MUPA.

JdemoHcTpanumn

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Kioswe, Y. apsun, C. C. YerBepukos, 1. . HImaneraysen, Ix. Xongein, /. K.
benses.

Tabmuter u cxemsl: «Cuctema xxuBoi mpupoasl (1o K. Jluauero)y, «JlectHuia
KUBBIX cymecTB (1o Jlamapky)», «MexaHusm (popmMupoBaHus MPUCTIOCOOTCHHUH Y
pacTeHuil 1 )KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyta myremectus Y.
HNapBuna», «Haxonku Y. [apBuna», «®Popmbl OOprOBI 3a CYILIECTBOBAHHUEY,
«ITopoasl ronyOeit», «MHoroodpasue KyiabTypHbIX (opMm KanmycTb», «Ilopoabl
JIOMAITHUX KUBOTHBIX», «Cxema oOpa3zoBaHusi HOBbIX BUOB (1o Y. J[apBuny)»,
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«CxemMa COOTHOUIEHUS ABWXKYLIUMX CHUJI 3BOJIOLMH», «OCHOBHBIE MOJOXKECHHS
CUHTETHYECKOU TEOPHUH IBOTIOLUN.

Tema 2. MUKpPOIBOJIIOLMA U €€ Pe3yJIbTATHI

[lomynsuusa Kak 3jieMEHTapHas eIuHuLa 3BONoUUH. COBpEMEHHBIE METO/bI
OLICHKM TE€HETUYECKOTO pa3HOOoOpa3usi W CTPYKTyphl mnonyisuuid. M3Menenue
reHopoHJa TOMYJSIUM KaK d3JEMEHTapHOE »SBOJIIOLUOHHOE SIBJIIEHUE. 3aKOH
reHeTuueckoro paBHosecus [x. Xapnau, B. BaitnOepra.

OneMeHTapHble (PaKTOphl (IBMXKYIIWE CHIIBI) JBOJIONMUA. MyTaliMOHHBIH
npouecc. KomOunatuBHass u3MeHYMBOCTh. [Ipeiid reHoB — chyuaiiHble
HEHAIPABJICHHbIE U3MEHEHMSI YACTOT ajuiesell B OMysusax. DPpGeKT oCHOBATENS.
Dppexm bymoinounozo eopaviwka. CHudicenue 2eHemuyecKko2o pasHooOpasus:
npuuunsl u creocmeust. llposenenue s¢hgpexma opetigpa 2enos 8 6OILUIUX U MATbLX

NONYIAYUSAX. Murpanumu. N3onsaums MOMYJISALUN: reorpaguueckas
(mpocTpaHCcTBeHHAs ), OMoornyeckas (permpoyKTUBHAS).
EctecTBenHbiii 0oTOOp — HampaBisomui  Qakrtop sBomouU. DopMBI

€CTECTBEHHOTO  OTOOpa:  ABWXKYIIWNA, CTaOWIM3UPYIOIIUN,  pa3pbIBAIOIINMA
(nm3pyntuBHbI). [lomoBoit oTO0p. BO3HUKHOBEHME W HBONIOIUS COLUATBLHOTO
NOBEJEHUS )KUBOTHBIX.

[IprcnocoONEeHHOCTh  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIIOIIHH.
BoznukHoBeHne npucnocoOieHuit y opranu3zMoB. ApoMopho3bl U A0 IANITAIIH.
[Tpumepsl pucnocobsieHni y OpraHu3MoB: Mopdooruyeckue, GU3noIornYecKue,
onoxumuyeckue, TnoBeaeHUeckrue. OTHOCHUTEIBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBanue Kak pe3yibTaT
MUKpO3BOJonu. M3omsauus — ximrodeBor (akrop BuaooOpaszoBanus. Ilytu u
CIIOCOOBI BUJ1I000pa30BaHUS: aJIONAaTPUUIECKOE (reorpaduueckoe),
CUMITAaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE)» (mosMmIONaAU3aIKS,
rubpuauzanus). JJuTeTsHOCTh BOIIOIMOHHBIX MPOIIECCOB.

Mexaau3mMbl GOpMHUPOBAHUS OMOIOTHYECKOTO pa3HOOOpa3usl.

Pounb 5BOTIONIMOHHOM OUOTOTHH B pa3paboTKe HAyYHBIX METOJ0B COXPAHCHHS
OomopazHooOpaszusi. MHUKPOIBOIIONUS W KOIBOJIOIHUSA IMApa3sUTOB M HMX XO35CB.
Mexaau3Mbl GOPMUPOBAHUST YCTOMYUBOCTH K aHTUOMOTHKAM U CITOCOOBI OOPHOBI C
HEW.

JdemoHcTpanumn

[Toptpetsi: C. C. YeTBepukos, 3. Maiip.

Tabmuet 1 cxembl: «MyTaloOHHAasT W3MEHYMBOCTHY, «llomymsmmonHast
CTpYKTypa Buaa», «CxeMa nposiBneHus 3akoHa Xapau—BaiinOepray, «J[Brxymime
CUJIbI 3BOJIIOIUNY, «IKOJOTHYECKass M30JSALUS MOMYJAlUNil ceBaHCKOU (openny,
«I"eorpaduueckast U30JALMS TUCTBEHHUIIBI CHOUPCKOM U IMCTBEHHULIBI JAYPCKON»,
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«lTonynsiMOHHBIE BOJHBI YUCICHHOCTH XUITHUKOB M KEPTB», «Cxema NerCTBUS
€CTECTBEHHOT0 0TO0pa», «@opMbl O0pPHOBI 32 CylllecTBOBaHUEY, « MHIyCTpUanbHBIMI
Menanu3dmy», <« KuBble  uckomaembie»,  «IIOKpOBUTENBCTBEHHass  OKpacka
KUBOTHBIX», «[Ipemynpexmaronias oOKpacka >KUBOTHBIX», «DU3MOIOTHYECKUE
agantanun», «lIpucnocoOseHHOCT, OpPraHu3MOB U €€ OTHOCUTEIBLHOCTHY,
«Kputepuu Buaa», «Buasl-nBoitHukn», «CTpyKTypa Buja B npupoae», «CrnocoObl
BUJ1000pa3oBaHus», «I'eorpaduueckoe BUa000pa3oBaHue TPEX BUIOB JaHIbIIICH,
«IKOJOTHUYECKOE BHUA000pa30BaHUE BHUJOB CUHUI, «llomumimouasl pacTeHUit»,
«KanycTHo-peneunblil rubpumy.

O6opynoBaHue: repOapun pacTeHHM, KOJUICKIIMK HACEKOMBIX, Yydesia MTHI] U
3BEpell ¢ mpuMepaMu Pa3IMUHbIX MPUCTIOCOOICHUM, YyUdesa MITUIl U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHUW OJM3KUX BHUIAOB, OOPA30BaBIIMXCS Pa3IMUYHBIMU
criocobamu.

JlaGopaTopHas padora «BpisiBieHne H3MEHYMBOCTH Y 0COOEH OJTHOTO BUIAY.

JlabopaTopHas padora «IIpucrnoco6ieHus OpraHu3MOB U UX OTHOCUTEIbHAS
EJIECO00PA3HOCThY.

JlabopaTtopHass padora «CpaBHeHHME BHJOB 10 MOP(HOIOTUUECKOMY
KPUTEPHUION.

Tema 3. Makpo3BoJIIOLMS U €€ pe3yJIbTaThl

Mertonel u3ydyeHHMs MakpolsBoirouuu. llaneoHTonornueckue  METOZBI
u3ydeHust oBojirounu. Ilepexomupie QopMbl U (QUIOTEHETHUYECKHE  PSIIbI
OpraHU3MOB.

buoreorpadguueckue metroasl uszydeHus sBoitouuu. CpaBHeHUE (GIOpHl H
dayHbpl MaTEpUKOB W OCTPOBOB. buoreorpaduueckue oOiactu 3emiu. Bumsi-
SHIEMHUKHU U PEIUKTHI.

OMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(POIOTUUECKUE METOIbI H3yUCHUS
3BONMIOLMH. ['eHeTHYeckre MeXaHW3Mbl 3BOJIIOLMA OHTOTE€HE3a M IMOSBICHUS
ABOJIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE UM  AQHAJIOTUYHBIE  OpraHBbI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIpHO-T€HETHUECKHUE,
OMOXMMUYECKHE U MAaTEMAaTHIECKHUE METOIbl U3YUCHUS IBOJIIONHUH. [ OMOIOTHYHBIE
redbl. COBpEMEHHBIE METOIbI IIOCTPOCHUS (PUIIOTEHETHUECKUX IEPEBHEB.

XPpOMOCOMHBIE MyTallM! ¥ BOJIIOLMSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBMIIA) ABOJIONUU. [Ipunyun cmenvi yHKYuULL.
HeoOpatumocTs 3Botonnu. AjantuBHas paauamus. HepaBHOMEPHOCTH TEMIIOB
3BOJIIOLIMH.

JdemoHcTpanumn

[Toptpetsr: K. M. bap, A. O. Koanesckuii, @. Mromnep, 3. [ ekkenb.

Tabmuupl 1 cxembl: «DUTOTCHETHYECKUN Psifl JIOMAIN», «APXECONTEPUKCY,
«3Bepo3yObie  smiepel»,  «Creromedanb»y,  «PuHnoduth»,  «CeMeHHBIE
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nanopotHukn», «buoreorpaduueckue 30HbI 3emun», «Jpelid KOHTHHEHTOBY,
«Penukth»y, «HavanbHble cTaguu SMOpPHUOHATBLHOIO PAa3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJNOrHMYHBIE W aHAJIOTUYHBIE OpPraHb», «PyIUMEHTBI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YeENOBEKa M IHUMIaH3e», «[JlaBHBIC
HaIpaBJICHUsI BOTIOIUNY, «O0II1e 3aKOHOMEPHOCTH 3BOJIIOIIUN.

O6GopynoBaHue: KOJUJICKIIMHU, TrepOapuu, MYyJSKH HCKOMAEMbIX OCTAaTKOB
OPraHU3MOB, MYJISIKH TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJUICKIIUY HACEKOMBIX.

Tema 4. Ilpoucxoxaenne u pa3sBUTHE )KU3HU Ha 3emJie

Hayynbie rumore3sl NPOUCXOXKICHHUS >KU3HM Ha 3emiie. AOUOTeHe3 U
naHcrnepmusi. JloHaydHble TIPEACTABICHUS O 3aPOXKIACHUU KU3HU (KPEalluOHU3M ).
['unoresa NOCTOAHHOTO CaMO3apOXKACHUS KU3HU U €€ ONPOBEPIKEHUE OonbiTaMu O.
Penu, JI. Cnannannanu, JI. [Tactrepa. [IpoucxoxaeHue ®u3HU U aCTPOOHUOJIOTHSI.

OcHOBHBIE ATarbl HEOpPraHUYeCKOH ABOJIIOIUH. [InanerapHas
(reonoruueckasi) dBOJIONMSA. XHUMHUYECKasl OHBONIONMA. AOWOTeHHBIM CHHTE3
OpraHn4eckux BemecTB K3 Heopranmueckux. OmpiTr C. Mumiepa u I'. HOpwu.
O6pa3zoBanue moauMepoB U3 MoHoMepoB. KoarepBaTHas runoresza A. M. Onapuna,
runore3a nepBuyHoro OynpoHa JIk. XonmedHa, reHeTudeckas rumore3a [
Ménnepa. Pubosumer (T. Yek) u rummore3a «vupa PHK» V. T'mnGepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Ncropus 3emiin u MeTO bl €€ n3yueHus. MickonaeMble OpraHn4ecKue OCTaTKH.
['eoxponosiorust u €€ Meroabl. OTHOcUTENbHAS W AOCOJIOTHAS T'E€OXPOHOJIOTHS.
['eoxpoHosOrU€ecKas mKana: 30Hbl, 3Pbl, IEPUOIBI, STTOXH.

Havanenbie sTambl opraHudeckor 3BoJrONMU. [losiBIIeHME ©  ABOIOIUA
NEPBBIX KIETOK. DBOJIOIUS MeTa0oin3Ma. BO3ZHUKHOBEHUE TMEPBBIX IKOCHUCTEM.
CoBpemMeHHbIe MUKPOOHBIE OMOTUIEHKN KaK aHAJIOT MEepPBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3yKapUOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE POUCKOKICHHE
BUpPYCOB. [IponcCxXox/1€eHMEe MHOrOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYHIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE A3Tambl SBOJIONWK BHICIIMX pacTeHuil. OCHOBHBIE apoMop(}o3bI
pacreHuid. Bpixon pacrenuit Ha cymy. l[losBneHue CHOpOBBIX pacTEeHHUN H
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. lIpoucxoxkaeHue BETKOBBIX
pacTeHUMN.

OcCHOBHBIE ATanbl BOJIONUU KUBOTHOrO MHpa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0oBbIE KUBOTHBIE. JKU3HB B BOJE. DBOMIONUS NO3BOHOYHBIX.
[Ipoucxoxaenue ampuobuit u pentwinid. [IpoucxoxieHre MIICKONUTAIOMINX U
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ntul. [lpunnun kimoyeBoro apomopdosza. OcBoeHue O€CnO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KMBOTHBIMU CYIIIH.

Pasputre xu3HM Ha 3emie IO 3paM U IIEpUOAAM: apXxeil, IpOTEepO30H,
najgeo30H, Me3030H, kaitHo301. O0111ast XapaKTepUCTHKA KIMMaTa U T€0JIOrMYeCKUX
nporieccoB. [losiBlieHHEe U pacUBET XapaKTEPHBIX OPraHU3MOB. YTIIeOOpa3OBaHUE:
€ro yCJIOBUS U BIIUSIHUE Ha Ta30BbIA COCTaB aTMOCHEPHI.

MaccoBbie BBIMUpPaHHUSI — SKOJIOTHMUYECKHE KPU3UCHI Tponuioro. [Ipuuunsl u
CJIEACTBUSL MAacCOBBIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €r0
ocoboenHoctu. [Ipobiema coxpanenust OrnopasHooOpas3usi Ha 3emIie.

CoBpeMmeHHasi cuctemMa opraHuyeckoro mupa. [lpuHnunel kiaccudpukanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYNITIBI OPTraHU3MOB.

JdemoHcTpanumn

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmumpt u cxembl: «Cxema omnbita @. Peqny, «Cxema onbita JI. [lacTepa no
U3YUCHHUIO camo3apoxaeHus xku3Hn», «Cxema ombita C. Mwumiepa, I'. FOpwuy»,
«JTanbl  HEOPraHMYECKOW  ABOJOIUN»,  «l'€OXpOHOJOrHYECKass  IIKajay,
«HadanpHble 3Tanbl OpraHUYecKoi 3BoMIOIUNY, «CxemMa 00pa30BaHHs dYKApUOT
nytéMm cumOuorenesa», «Cucrema 3KUBOM mnpupons», «CTpoeHHEe BHUpPYCay,
«Apomopdo3bl  pactenHuit», «PuHHOPUTH, «OTHOKIETOYHBIE BOAOPOCINY,
«MHorokserounsie Bopopociny, «Mxu», «IlanopotHukm», «l'omoceMeHHbIe
pacteHus», «Oprasbl IBETKOBBIX paCTEHUI», «CXeMa pa3BUTHUS )KUBOTHOTO MUPay,
«ApomMopho3bl KUBOTHBIX», «lIpocreimmey, «Kumednononoctasiey, «Ilmockue
yepBu», «Unenucronorue», «PvIOb», «3eMHOBOMHBIE», «lIpecMbIKaronIueCs,
«I Iy, «Mitekonurtaromuey, «Pa3Burue )Xu3Hu B apXxeuckou spe», «Pa3Butue
JKU3HU B IIPOTEPO3OMCKON 3pe», «Pa3BUTHE KHU3HUM B TMAICO30MCKOM 3pew,
«Pa3BUTHE KU3HU B ME3030MCKOU 3pe», «PazBuTue )KU3HU B KAMTHO30UCKOU 3pey,
«CoBpeMeHHasi CUCTEMA OPraHUYECKOT0 MUPay.

O6opynoBanue: repOapuu pacTeHU pPa3IUYHBIX OTIEJOB, KOJUICKIIUU
HAaCEKOMBIX, BIIKHBIEC IPENApaThl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUH
WTJIOKOXHUX, CKEJIETHI I0O3BOHOYHBIX )KUBOTHBIX, UydeJia NTULl U 3BEPEN, KOJUICKLIUN
OKAMEHEJIOCTEH, IIOJE3HBIX MCKOMAEMbIX, MYJSIKM OpPraHMYECKHX OCTaTKOB
OpPraHu3MOB.

BupryanabHas JadopaTopHas padora «MojaenupoBaHue onbIToB Musiepa—
KOpu 1o nzydennro abMOTEeHHOTO CHHTE3a OPTraHNYECKUX COCTMHCHNUN B TIEPBUYHOMN
atMocdepe».

JlabopaTopHasi pabdora «l3yyeHHe W ONKHCAaHME HMCKOMAEMBbIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY.
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IIpakTnueckas pabGora «l3yyeHne OCOOEHHOCTEW CTPOCHHSI PACTEHUM
Pa3HBIX OTHEIIOBY.

IIpakTnueckas padora «/3yueHue oCOOEHHOCTEN CTPOEHUS MMO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaenue yejaoBeKa — AaHTPONOreHes

Pasznensl u 3anaun anTpononorud. MeTopl aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUM 4YeloBeKa. Pennrnosnsie
BO33peHUsl. COBPEMEHHBIE HAYYHBIE TEOPUH.

CX0ACTBO YeNOBEKA C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMHU:  CPaBHUTEIBHO-
Mopdororuyeckue, AMOPUOIOTHYECKHE, ($u3H0I0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMs YeIOBEKa OT KMBOTHBIX. [IpAMOXO0KIIEHHE U KOMILIEKC
CBA3aHHBIX C HUM IPU3HAKOB. PazBUTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JBuxyiue cuibl (pakTopbl) aHTPOIMOTeHe3a: OMOJIOTMYECKHE, COLIMANIbHBIE.
CooTtHomieHre OMOIOTHYECKUX M COLUATIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHue uvenoBekooOpa3Hbie O00E3bsHBI
(POKOHCYJIBI) ¥ paHHUE MOHTHIBI — OOIIME MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
moziei. ABCTPaJONUTEKH — JBYHOTHE MPEIKH JroJei. YeaoBeKk yMelbli, epBbie
W3TOTOBIICHUS OPYIUM Tpyaa. YenoBeK MPAMOXOASAIINT U NIEPBbIA BBIXOJ JIFOJIEH 3a
npenensl Adpuku. YenoBek reiiens0eprekuil — o0Iuii mpeok HeaH1epTaIbCKOTo
YeJoBeKa M YeJl0oBeKa pa3zyMHOro. YenoBeK HeaHIAEPTaIbCKUM KakK BUJ JIIOJEH
XOJIOAHOTO KJIMMaTta. YeJIOBEK pa3yMHbIM COBPEMEHHOIO THIIA, JIEHUCOBCKHUM
YeJIOBEK, OCBOCHHME KOHTMHEHTOB 3a mnpenenamu Adpuku. [laneoreHernka wu
NaJeoreHOMHUKA.

DBOJIIONMSA COBPEMEHHOr0 4esnoBeka. EcTecTBeHHBIN OTOOp B MOMYJSLIMIX
yenoBeka. MyTanMoOHHBIA Tporiecc W noiaumopdusm. [lomynsiiuoHHBIE BOJIHBI,
npeid renoB, murpamus U «3p(EKT ocCHOBATENS» B MOMYJALHIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. llondatue o pace. bonpmme pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajO-HETpouAHas  (PKBaTOpuajibHas),  MOHTOJOHJHAS
(a3uarcko-amepukaHckas). Bpemss M myTu paccelieHHs 4YelioBeKa IO IUIaHETe.
EnuncTtBo  dyemoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTH — pacH3Ma.
[IprcnocoONEeHHOCTh YeIOBEKAa K pa3HbBIM YCJIOBHUSM OKPY)KAKOIIEH Cpensbl.
Brnusinue reorpadudeckoii cpessl u aperida reHoB Ha MOp(OTIOTHI0 U PU3HOTIOTHIO
YEJI0BEKA.

MexaucuMiuinHapHbple  MeToJbl B (usuueckoil  (OMOIOrHYECKOM)
AHTPONOJIOTHHM.  ODBOJIIOLMOHHAA  QHTPONOJIOTHSIT M MAJCOaHTPOIOJIOTHS
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YEJIOBECUECKUX MOMyISUUi. broconunanbHble HUCCIEAOBAHUS NPUPOIbI YEIOBEKA.
UccnenoBanue KO3BOMIONUKA OMOIOTUUECKOTO U COIMATIBLHOTO B UETIOBEKE.

JdemoHcTpanuun

IToptpersr: Y. lapsun, JI. Jluku, . 5. Porunckuit, M. M. I'epacumos.

Tabmuipl 1 cxembl: «MeTOIbl aHTPOIIOIOTUNY, «I 0JTOBHON MO3T UeIOBEKa,
«YenoBekooOpa3Hbie 00€3bsiHBDY, «CKEJIeT 4YeIoBeKa M CKEJIET IIHMIIaH3e,
«PyauMEHTBI U aTaBU3MBbI», «/[BHAKYIINE CUIIBI aHTPOIIOTEHE3a», «DBOITIOLMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonutek», «YenmoBek  ymenbli», «YemoBek
npSAMOXOJAIINIY, «JleHncoBckuil uenorek» «Heannepraibip», «KpoMaHbOHIIBD,
«ITpenaku yenoBekay, «ITarnbl IBOJIIOLNHN YETOBEKay, «Pachl UETOBEKay.

O6GopynoBaHue: MYJSDKM  OKaMEHEJIOCTeH, TMPeIMETOB  MaTepUalIbHOU
KyJbTYphl TMPEIKOB YEJNOBEKa, penpoAykiuu (dpoTorpaguu) KapTUH C
MUDOJTOTUYECKUMU U OUOJIEHCKUMHU CIOKETaMU TPOUCXOXKICHUSI UeNIOBEKa,
doTorpadur HaxX0JOK MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJICIIb
yepera 4esoBeKa U yeperna MMMITaH3€, MO/JIeJIb KUCTH YeJIOBEKa U KUCTH IIUMITIaH3e,
MOJIETI TOPCa MPEIKOB YEIOBEKA.

JlabopaTopHass pabora «l3yueHue o0coOOCHHOCTEH CTPOCHHS CKeleTa
YeJI0BEKA, CBSA3aHHBIX C MPSAMOXOXKICHUEM).

IIpakTuyeckas padora «3ydyeHne SKOJOTMUECKUX aJaNTalluii YeTOBEKay.

Tema 6. Jxojormsi — Hayka 0 B3aMMOOTHOIIEHUSAAX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaloIlel cpeaoi

3apoxaeHue U pa3BuTue dKojoruu B Tpyaax A. ['ymbGonsara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amauu
3KoJIoruHr. CBSI3b 9KOJIOTHH C JPYTUMHU HayKaMH.

Metoasl skosoruu. I[lonmeBrie HaOMIOACHHUSA. DKCIEPUMEHTHI B DKOJIOTHU:
npupoaHble W JiabopaTopHble. MojaenupoBaHue B IKOJOTHUH. MOHHUTOPUHT
OKpYKaIoIIel cpe/ibl: JOKAJIbHBIN, pErHOHABHBINA U TJI00aTbHBIN.

3HaueHUE HKOJOTMYECKUX 3HAHUW I 4YeJOoBEKa. JKOJOTMYECKOe
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€H YEJIOBEYECTBA C mpupoaor. @opmMupoBaHHE
JKOJIOTMYECKOM KYJIBTYPBI U 3KOJIOTUYECKON TPAMOTHOCTH HACEIICHMUS.

JdemoHcTpanumn

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynbe, H. A. CeseprioB, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3gensl skonorun», «MeTtoasl dKoJorun», «Cxema
MOHHUTOPHUHTA OKPYKAIOUIEN CPEIbD».

JlabopaTopHasi padora «3yuyeHne METOJIOB AKOJIOTUYECKHU X
HCCIIETIOBAHUI.

Tema 7. Opranusmsl U cpeaa 00MTAHUSA
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Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX JerctBud. Kiaccudukanus
HKOJIOTMYECKUX (HaKTOpPOB: aOMOTHYECKUE, OMOTUYECKHE, aHTponoreHnsle. Oomme
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruyeckux Qakropos. llpaBuino muaumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE UM CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak »KoJormueckuit ¢akrop. JlelicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHH M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CuUrHanbHas poOjb CBETA.
doTonepuoansM.

Temneparypa kak skosiorumueckuii ¢axrop. JleiicTBue Temmneparypsl Ha
opranu3Msbl. [loWKuIoTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxHocth kak skonorudeckuil ¢akrop. IlpucnocobneHus pacreHuid K
noJiiep>)kaHuio BogHOro Oananca. Knaccudukanus pacTeHHl MO OTHOILIEHHUIO K
Bojze. [Ipucnoco6ienust >kMBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMa.

Cpenpl oOuTaHUsI OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YIIHAs, MOYBEHHAs,
ryOMHHasT  TOJAMOYBEHHAs,  BHYTpUOpraHu3MeHHas.  Dusuko-xumuyeckue
0coOeHHOCTH cpejl oOuTaHusi opraHnu3MoB. [Ipucnoco6ieHuss opraHu3MoB K KU3HU
B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue M BHYyTpeHHME pUTMBL. CyTOYHBIE U
roJu4yHble pUTMBL. [IpHCcTOCOOIEHHOCT, OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HU.

JKusznennsie popmbl opranu3moB. [lorsTue o xxu3HeHHOHN PpopMme. XKu3HeHHBIC
(GbopMBI pacTeHHil: NepeBbs, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHUE TpPAaBBI,
oJlHOJNIeTHHE TPaBbl. JKu3HEHHBIE (HOPMBI )KHUBOTHBIX: THAPOOUOHTHI, T€OOHOHTHI,
a’po6noHThl. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnyeckue dhaktopsl. Bumbl OMOTHYECKMX B3aMMOICHCTBUI: KOHKYPEHIIHS,
XUITHUYECTBO, CUMOMO3 U ero Qopmsl. Ilapazutusm, koomepauus, MyTyalusM,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Hetpoduueckue
B3auMojielicTBUs  (Tommueckue,  (Qopudeckue, ¢adbpuueckue).  3HaUCHUE
OMOTHYECKUX B3aMMOACHCTBUIA [UJIsl CYLIECTBOBAHHMS OPraHW3MOB B Cpefe
obutanus. [IpyHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabnauupr u cxembl: «Dkojorudeckue ¢GakTope», «CBETOBOM CHEKTPY,
«ODKOJIOrMYECKUE TPYIIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIoKpoBHBIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIEY», «DHU3MOJOrMYECKUE aaanTauuu
KUBOTHBIX», «Cpenpl oOOWTaHUS OpPraHu3sMoB», «buoOIOrHYECKHe pPHUTMBIY,
«Kuznennsie popMbl pacTeHuity, « KuzHeHHbIE POPMBI KUBOTHBIXY, «IKOCHCTEMA
MIAPOKOIUCTBEHHOIO Jieca», «IKOCHUCTEMA XBOWHOro Jecay, «llemu mutaHus»,
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«XUITHUYECTBOY, «ITapazutuzmy, «KonkypeHuusi», «CuMOuo03»,
«KoMmeHcanuzm».

O6GopynoBaHue: repOapuy pPacTeHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PAa3jIMYHbIX JKOJIOTMYECKUX (PaKTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOUBHIC, TCHEIIOOWBBIE U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUs, repOoapuul U KOJUICKIIMU TEIIOIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAacCTeHUM, dydesia NTUL U 3Bepel, repOapuu
pacTeHuil, OTHOCSIIUXCA K Turpodutam, kcepoduraMm, me3opuraMm, KOMHATHBIE
pacTeHus JaHHBIX TPYII, KOJJIEKIIMU KUBOTHBIX, OOMTAIOIINX B Pa3HBIX Ccpejax,
repbapur M KOJUICKIIMM PACTEHUH ¢ JKUBOTHBIX, OOJAJAIOMIUX YepTaMu
IPUCTIOCOOJIGHHOCTU K CE30HHBIM H3MEHEHUSIM YCJIOBUH JKW3HU, repbapuu u
KOJUICKIIUM PACTCHUN W KUBOTHBIX PA3JTUYHBIX >KU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlabopaTtopHast padora «BbIsSBIEHHE TPUCIIOCOOJICHH OpPraHu3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHast padora «BbIsSBIEHHE TMPUCIIOCOOJIICHHN OpPraHu3MOB K
BIIUSIHUIO TEMIIEPATYPBI.

JlaGopaTopHas padoTa « AHATOMUYECKHE OCOOEHHOCTH PACTEHHI U3 pa3HBIX
MECT OOUTaAHUS.

Tema 8. Ikos10rust BUA0B U NOMYJISAIMH

DKOJIOTUYECKHE XApAaKTEPUCTUKU  MOMYJISLHUU. [onynsmus KaK
Oouonorunyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPbEPOB U
0COOCHHOCTEH OMOJIOTHH BHIOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyianuii. OCHOBHbIE TMOKAa3aTeM TMOMYJSLHUHA: YUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasT W TIOJOBas CTPYKTypa, pOXKAAEMOCTb, MIPUPOCT, TEMI POCTAa,
CMEpPTHOCTb, MUTPALUSL.

DKoJioruyeckasi CTpykrypa nonyisiquu. OIeHKa YUCIEHHOCTH MOMYJISLHUU.
JluHaMKKa TONYJSIUU U €€ peryisiuus. buoThyeckuil moTeHIMan MOMYJISAINH.
MopenupoBanue JUHaMHUKU nonyiasiuud. KpuBbie pocTa YMCIEHHOCTH MOMYJISIIIUY.
KpuBbie BbDKHMBaHUS. Perymisnus YWCICHHOCTH NOMYJSIUNA: poiib (HaKTOPOB,
3aBUCAILINX U HE 3aBUCSIINX OT IUIOTHOCTH. DKOJOTUUECKUE CTPATErUu BUIOB (I- U
K-ctparterun).

[lonsiTue 00 sKoJOrMYeckodl Hume Buaa. MectooOutanue. MHoromepHas
Mojzenb skosornyeckon Humm Jk.M. XatumHcona. Pa3mepsl 3konornueckou
Huiu. [loTeHnnanbHas U peannu3oBaHHAs HUILIU.

Bun kak cucrema nomynsiuuid. Apeanbl BUIOB. Buabl M MX KHU3HEHHBIC
CTpaTeruu. JKOJIOTUUECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH IIOBEICHUA M MUIPalHdil JKUBOTHBIX. bHOJIOrnyeckue
MHBA3UU YyKEPOJHBIX BUIOB.
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JdemoHcTpanuun

IToptper: [Ix. 1. XaTynHCOH.

Tabmuibl M CXeMbl: «DKOJOTHYECKHE XapaKTEPUCTUKU TOMYJISIUNY,
«IIpocTpancTBeHHass  CTpyKTypa  momyisiiuu», «Bo3pacTHble  mupamMuisl
nonynsiuu», «CKOPOCTh  3acCeCHUs] TOBEPXHOCTH 3eMJIM  Pa3IuYHBIMU
opranuzMamMmn», «Mogenp s3kosorndyeckor HumM Jx. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIIMH KUBOTHBIX.

JlabopaTopHas pa6ora «IIpucrnocoOieHus ceMsiH paCTEHUN K PaCCEIICHUIOY.

Tema 9. Jko0rust co001ECTB. IKOJOTHYECKHE CUCTEMBbI.

CoobmiecTtBa opraHu3mMoB. buoiieHo3 u ero crpykrypa. CBs3u MeExAy
opraHu3MaMu B OHOIEHO3E.

OkocucteMa kak OTkpwiTas cucteMa (A. JIx. Tencnu). DyHKIMOHATLHbBIE
OJIOKM OpraHM3MOB B DJKOCHUCTEME: MPOAYIEHTHl, KOHCYMEHTBI, PEIyIEHTHI.
Tpoduueckue ypoBHH. Tpoduueckue uenu u cetd. AOHOTHYECKHE OJOKHU
skocucteM. [1ouBbI 1 Wbl B AKOCcHcTeMaX. KpyroBopoT BEIIECTB U MOTOK YHEPTHU
B DKOCHUCTEME.

OcCHOBHBIE ITOKA3aTeJIM IKOCUCTEMBI. bruoMacca u npoayKius. DKOJIOTHIEeCKHe
MUPAMUJIBI YHCEI, 0MOMACChl U YHEPTHUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpouxu. Duykmyayuu.
HampaBneHHble 3aKOHOMEpHBIE CMEHBI COOOMIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKLIECCHUM M WX MPUYUHBL. AHTPONOTE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Knumakcunoe cooOuiectBo. buopaznoobpasue u mojiHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOCUCMEMbL 03EP U peK. DKocucmemvbl Mopeli u
OKeano8. Ixocucmemuvl MyHOp, J1ecos, cmeneli, nyCmvlHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ATpO3KOCHCTEMA. ATpOIEeH03. Paznuuus
MEK]ly aHTPOIOTE€HHBIMU U MIPUPOJIHBIMHU 3KOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opomckas
dnopa u ¢ayna. CuHaHTpomu3amus Topojckod (ayHel. buomormueckoe u
XO3SIICTBEHHOE 3HAYEHUE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
sKocHucTeMax. Ponb kackaonoco spgexkma u 6udos-30upukamopos (Kiouesolx
6U008) 6 yHKyuUoHUposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEKTY
CMEXXHBIMU SKOCUCTEMAMHU. Y CTOMYMBOCTh OPTaHU3MOB, NOMYJISIUAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIMOT€HHBIX BO3AEHCTBHIA.

Mexanuzmul 8030eticmeus 3a2pa3HenUti pa3HbIX MUNo8 Ha cy6op2aHu3MeHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  OKOCUCMEMHOM  YPOBHAX,  OCHOBbl
9KONOSUYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeus. Merononaorus
MOHUTOPUHTA €CTECTBEHHBIX U AHTPOMOT€HHBIX SKOCUCTEM.
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JdemoHcTpanuun

[Toptper: A. JIx. Tencnn.

Tabmuupt u  cxembl:  «CtpykTypa  OuoneHos3a»,  «JKocucreMa
HIMPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMA XBOMHOro yeca», «DyHKIMOHAIbHBIE
IpyHIIBI OPraHU3MOB B S3KOcUcTEMEy, «KpyroBopoT BelecTB B 3kocucteMey, «Llenun
nuTaHus (mactOuuiHasi, JAeTpUTHas)», «OKOJOrMYecKas NUpaMHuaa YHCel»,
«OKonoruyeckass nupamujia OMoMacch», «IKOJOTMYECKasl MUpamuia SHEPTrumn»,
«O0pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccraHoBneHue jieca mocie
noxapay, «JKocuctemMa o3epay, «ArpoueHos», «KpyroBopoT BelecTB U MOTOK
SHEPruu B arpoueHosey, «[Ipumepsl ypOosKkocucTem».

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesa NTUll U
3Bepeid, repO0apuu KyJlIbTYPHBIX U TUKOPACTYUIUX PACTEHUN, aKBapUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTnuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBI».

JlabopaTopHasi pabGora «l3yuenue pa3zHOOOpa3usi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypeHsi «IKCKypcHsl B TUIWYHBIN OuoreoneHo3 (B qyOpaBy, Oepes3HsiK,
€JIbHUK, Ha CYXOJIOJIbHBINA WJIM MOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKYypeHsi «ODKCKypcHUs B arpodKocucteMmy (Ha Mojie WIM B TEIUIMYHOE
XO035MCTBO)».

Tema 10. buocdepa — rinodajabHasi IKOCHCTEMA

buochepa — oOmemnnanerapHas oboiouka 3emiid, TJ€ CYIIECTBYET WIIU
CyllecTBOBaja Ku3Hb. Pa3zputue npeactaBieHuit o ouochepe B Tpyaax 3. 3rocca.
VYyenne B. U. Bepranckoro o 6uochepe. O6mactu 6uocheps u e€ cocras. Kupoe
BeIeCTBO Onochephl U ero PyHKITUH.

3aKOHOMEpPHOCTH cyIiecTBoBaHus Ouocheprl. OcobeHHocTH 6Mochephl Kak
rio0anbHON 3KocucTeMbl. JluHaMudeckoe paBHOBecue B 6uochepe. Kpyrosoporsr
BEILIECTB M OMOT€OXUMUYECKUE UKIIBI (YriIepo/ia, a30Ta). PATMUYHOCTSH SIBIEHUN B
ounocdepe.

3onanpHOCTH OMocdepsl. [lorsTre o 6mome. OCHOBHBIE OMOMBI CYIIIN: TYHIPA,
XBOWHBIE Jieca, CMEIIaHHbIE M MIMPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOMUYECKUE JIECA, BRICOKOTOphs. KiMMar, pacCTUTENbHBIN U )KUBOTHBIHN
MUp OMOMOB CYIIIH.

Crpykrypa u (yHKIUS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOT0 MOTEHIMANA U
o6uochepHbIX HYHKITHIA.

JdemoHcTpanumn

[Toptpetsr: B. U. Bepnanckui, 3. 3rocc.

Tabmuupbl u cxeMbl: «l'eocdepsl 3emnuy», «KpyroBopor azora B Mmpupoue»,
«KpyroBopot yriepona B npupoae», «KpyroBopor kwuciopoga B HpUpOIE»,
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«KpyroBopoT Boabsl B mpupojae», «OcHOBHbIE OMOMBI cymin», «Kinmatuyeckue
nosica 3emnn», «Tynapay», «Taira», «Cmemannsiili jgec», «IIMpOKOIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHa», « Tponnyeckuii mecy.

O6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YestoBek U oOKpy:xawinas cpeaa

DKOJIOTMYECKHE KPU3HChI M MX TMpUYMHBL. Bo3jelcTBue deloBeka Ha
o6uocdepy. 3arpsi3HEeHNE BO3AyIIHOM cpeabl. OXpaHa BO3yXxa. 3arpsi3sHEHNE BOHOM
cpeapl. OxpaHa BOJHBIX pecypcoB. PazpymieHue mouBbl. OxpaHa MOYBEHHBIX
pecypcoB. M3aMeHenue kinmara.

AHTpPOTIOTEHHOE BO3JICUCTBHE HA PACTUTEIBHBIN U KUBOTHBIN Mup. OxpaHa
PaCTUTENLHOTO W >KMUBOTHOTO MHUpa. OCHOBHBIC MPUHIIUIBI OXPaHbl MPUPOJIBIL.
Kpacaeie xHuru. Oco0o oxpansembie mpupoganbie Ttepputopun (OOIIT).
Boranundeckue casibl U 300JI0THYECKHUE TaPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOTO PA3BUTHSl UYEJIOBEUECTBA W TPHUPOJIBI.
PanmionanpHO€ ~ TPUPOJOMOJIB30BAHME W COXpaHEHHUE  OHMOJIOTHYECKOTO
pazHooOpazust 3emau. OOmMEe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €r0 BEPOATHBIC MOCIIEACTBUS.

Pa3zButrie METOJOB MOHUTOPUHIA Pa3BUTUS OMNACHBIX TEXHOTECHHBIX
nporueccoB. CucmemHvle uUcciedo8anusi nepexooa K pecypcocbepezaiowjell U
KOHKYPeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u b6uopecypcul.
Hayuonanvuvie ungopmayuonusvie cucmemsi, obecneuusanowue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U 3IKkocucmem. (OcHOBbI
sKopeaburumayuu dKocucmem U cnocob6o8 00pbbbl ¢ OUONOBPENCOCHUIMU.
Pexoncmpyxyus mopckux u HazemMHbIX IKOCUCHEM.

JdeMoHCTpamuu

Tabnu1el u cxembl: «3arpsa3HeHue atMochepsl», «3arpsis3HeHne ruapochepob»,
«3arpszHenue nouBb», «IlapaukoBbiit addexT», «Oco00 oxXpaHseMbie IPUPOTHBIC
TEPPUTOPUNY, «MoIe ynpaBiasieMOro Mupa.

O6opynoBanue: ¢otorpadguu oxpaHsSEMbIX pacTeHWH M >KUBOTHBIX KpacHoii
kHuru Poccuiickont @enepanuu, KpacHOM KHUTH pErmoHa.
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IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPEI[QEFO OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycraHaBimuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMuCsl MPOrpaMM  CpPEIHEro OO0IIero o0pa3oBaHMs: JUYHOCTHBIE,
METanpeMETHbIC U MPEIMETHBIC.

B cTpykType JTUUHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOrpaMMbI MO OHUOJIOTHUU
BBIJICJIEHBI CIIEAYIOIIME COCTABISIOUIME: OCO3HAHHE O0YYalOUIUMUCA POCCUUCKOM
IpaKIaHCKON UACHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTENLHOCTH U
CaMOOIIPEACIICHUIO, Haauyue momugeayuy K 00y4eHuto OUOIOruH, YeleHanpasieHHoe
paseumue BHYTPEHHUX YOEXJIEHUU JIMYHOCTH HAa OCHOBE KIIIOYEBBIX LIEHHOCTEW U
UCTOPUYECKUX TpPATUUUN pPa3BUTUS OHOJIOTMUECKOIO 3HAaHUS, 20MOBHOCMb U
cnocoonocms  00YyYalOIUMXCS  PYKOBOJICTBOBATHCSI B CBOEHM  JESATENBHOCTH
LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKaMH, MPHUCYLIUMU CUCTEME OHOJIOTUYECKOIO
o0pa3oBaHusl, Haluuue NPagoOCO3IHAHUS HKOJIOTMUECKOU KYJbTYpPbl, CnOCOOHOCMU
cmasums UEIN U CTPOUTH )KU3HEHHBIE TIAHBI.

JIM4HOCTHBIE PE3yJIbTAThl OCBOCHUS MPOTPAMMBI 110 OUOJIOTUU JOCTUTAIOTCS B
€AMHCTBE Y4YeOHOM W BOCIHUTATEIBHOW JIEATETLHOCTH B COOTBETCTBUU C
TPaAUITMOHHBIMU POCCUMUCKUMH COLMOKYJIBTYPHBIMU, UCTOPUUECKUMH U JTyXOBHO-
HPaBCTBCHHBIMHU IIEHHOCTSIMHU, MPUHATHIMH B OOIIECTBE MpaBWJIAMH U HOPMaMH
MOBEJICHUs] M CIOCOOCTBYIOT IMpoIleccaM CaMOIO3HAHUS, CAaMOBOCHHUTAHUS U
caMOpa3BUTHS, Pa3BUTUS BHYTPEHHEW O3ULIMY JTUYHOCTH, TATPUOTU3MA U YBAKEHUS
K 3aKOHY W MPaBOMNOPANIKY, YEJIOBEKY TpyAa U CTaplieMy MOKOJIEHUIO, B3aUMHOIO
yBaKEHHS, OEPEKHOTO OTHOILIEHUS K KYJIbTYPHOMY HACIEIUI0O WM TPATUIUSM
MHOTOHAIIMOHAIBHOTO Hapoaa Pocculickoin denepanuu, NpUpoie U OKpyKarouen
cpene.

JIndHOCTHBIEC pe3yabTaThl OCBOCHUS yueOHOTO npeameTa «buomorusy q0MKHbI
OTpakaThb TOTOBHOCTh M  CIOCOOHOCTh OOYyYaloIIUXCS PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX  BHYTPEHHUX  YOCKIECHHI, COOTBETCTBYIOIIUX
TPAJUIIUOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIEeCTBa, pacIIUPEHUE >KU3HEHHOTO
OmbITa W ONbITA JAEATEIBHOCTA B MPOLECCE pealn3allid OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIbHOW JI€SITEIbHOCTH, B TOM YHCJIE B YACTH:

10 kaacce

1) rpasKaIaHCKOT0 BOCIUTAHNS:

- chOpMHPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMH OOYYalONIerocs Kak aKTHUBHOTO W
OTBETCTBEHHOI'0 YJIEHA POCCUKCKOr0 OOIIECTBA;

- OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00SI3aHHOCTEH, YBaXKCHHE 3aKOHA U
MIPaBOMOPSIIKA;

- TOTOBHOCTh K COBMECTHOH TBOPYECKOW NEATENIBHOCTH NPHU CO3JaHUU YUYEOHBIX
MPOEKTOB, pEHIEHWHM Y4yeOHbIX M [IO3HABAaTENbHBIX 3aJay, BBIIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

- TOTOBHOCTb K COTPYIHHYECTBY B MPOLECCE COBMECTHOT'O BBIMIOJIHEHUSI YUEOHBIX,

IIO3HABATCJIBHBIX MW HCCIECAOBATCIBbCKUX 3a1a4, YBa)KI/ITeJ'II)HOFO OTHOIIICHUA K
M3meHeHa - 03



MHEHHIO OIMOHEHTOB TMpPHU OOCYXJEHUU CIOPHBIX BOIMPOCOB OUOJIOTHYECKOTO
COJIEp/KaHMS;
- TOTOBHOCTb K TYMaHUTApPHOMN U BOJIOHTEPCKOU AEATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:
- c(OPMHUPOBAHHOCTh POCCHUMCKON TPa)XKJaHCKOM HJIEHTUYHOCTH, MNATPUOTHU3MA,
YBAXXEHHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Iepen PoauHoun, ropnoctu
3a CBOM Kpa#, cBOXO PoOauHy, CBOM fA3BIK M KYyJbTYpPY, IPOLLIOE M HACTOsLIEE
MHOT'OHAaIlMOHAIBHOIr0 Hapoaa Poccuu;
- LIEHHOCTHOE OTHOIIEHUE K MPUPOAHOMY HACIEAUIO U MAMSATHUKAM MPUPO/IBI,
TOCTHUKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IIE;
- uaerHas yOexAEHHOCTb, TOTOBHOCTh K CIyXEeHHI0 U 3ammurte OteuecTsa,
OTBETCTBEHHOCTH 32 €r0 CyJb0Y;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS
- OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOTO HApOa;
- c(OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO MOBEICHUS;
- CInoCcOOHOCTh OIICHMBAaTh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC pEIIeHUs,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;
- OCO3HAHUE JIMYHOTO BKJIJ|a B TOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS
- JCTETHMYECKOE OTHOIICHHE K MHUPY, BKIIOYAs ACTETUKY OBITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUI;
- IOHUMAaHUE SYMOLMOHAIIBHOIO BO3/IEMCTBUS JKUBOM IIPUPOLBI U €€ LIEHHOCTH;
- TOTOBHOCTb K CaMOBBIPAXCHHUID B PAa3HbIX BHJAX HCKYCCTBA, CTPEMIICHUE
IIPOSIBIIATH Ka4eCTBA TBOPUYECKOU JINYHOCTH;

5) ¢usuyeckoro BOCHUTAHUA, (POPMHUPOBAHUS KYJILTYPbI 3/10POBbSI U
IMOLHOHAJIBHOTO 0JIArONOJIyYHs:
- MOHMMAaHWE W peanu3alus 3J0pOBOro U 0e30MmacHoro odpasa >KU3HH (370pOBOE
nuTaHue, cCOOMI0IeHNEe TUTHEHNYECKUX MPAaBUII U HOPM, COQIaHCUPOBAHHBIN PEKUM
3aHATHM W OTAbIXa, peryisipHas (Qusuyeckas aKTUBHOCTh), OEpexKHOrOo,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3HUECKOMY U
IICUXUYECKOMY 370POBBIO;
- IOHMMaHWE [IEHHOCTH TPAaBWJI UHIMBUYATHHOTO M KOJJIEKTUBHOTO 0€301acHOTO
MIOBEJICHUA B CUTYalUAX, YTPOKAOIINX 3J0POBbIO U KU3HU JIOAEH;

6) Tpy10BOI0 BOCIIMTAHMS:
- TOTOBHOCTbH K TPY/ly, OCO3HAHUE [IEHHOCTH MAacTEPCTBa, TPYI0II00HE;
- TOTOBHOCTh K aKTHUBHOW JESATEIbHOCTH TEXHOJIOTHYECKOWM M COLMAIBbHOMN
HaIpPaBJIEHHOCTH, CHOCOOHOCTh WHHIIMUPOBATh, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JI€SITEIbHOCTD;
- WHTEpeC K pa3iaudHbiM cdepaM MpodecCHOHATBHOW eATeIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyamymieli mpodeccuu u  pearu30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

7) 3K0JOrn4eCKOro BOCIIMTAHMS:
- DKOJIOTMYECKHU 1[€JeCO00pa3HOE OTHOIICHUE K MPUPOJIE KaK MCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CylIECTBOBAHMS;



- TIOBBIIUEHWE YPOBHS OSKOJOTMYECKOW KYyJIbTYpbl: NIPHOOPETEHHE OMNbITa
IUIAHUPOBAHUS IOCTYIIKOB M OLICHKU X BO3MOKHBIX ITOCJIEJCTBUI JIJIs1 OKPY’KarOIIEH
Cpelbl;
- aKTMBHOE€ HEIpUATHE IECUCTBUM, NPUHOCALIUX BpEI OKPYXKAIOLIEW IPUPOIHOU
cpele, yMEHHE MPOTHO3UPOBATH HEOJArONMPUSTHBIE HKOJIOTMYECKUE MOCIEACTBUSA
NPEINPUHUMAEMBIX IEHCTBUHN U NPENOTBPALIATD UX;
- HaJIWYUE Pa3BUTOrO0 HKOJOTHYECKOTO MBILUICHHS, HKOJIOTHYECKOW KYIbTYpHI,
OMbITA JIEATETbHOCTH SKOJIOTUYECKOM HANPaBIEHHOCTH, YMEHUS PYKOBOACTBOBATHCS
MMU B MO3HABATEIbHOM, KOMMYHUKATUBHOM U COLIMAIBHON NIPAKTUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKON EATEIbHOCTH 3KOJOTMYECKON HANIPABICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:
- ¢(OpPMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsS HAyKHM M OOLIECTBEHHOM MPAaKTHKW, OCHOBAHHOI'O HAa JIMAJIOre KYJbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTa B MOJUKYJIBTYPHOM MHUPE;
- yOeXIEHHOCTh B 3HAYMMOCTH OHWOJIOTMU [UJIi COBPEMEHHOM LMBWIM3ALUU:
oOecrieyeHus: HOBOT'O YPOBHSI Pa3BUTUS MEAMIMHBI, CO3/IaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOT U, CTIOCOOHBIX PEIIATh PECYPCHBIE MPOOIEMbI pa3BUTHUS YEIOBEUECTBRA,
MOMCKa MyTel BBIXOJA U3 TJIOOAIBHBIX KOJIOTMYECKUX MpodiieM M obecreueHus
nepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAIIMOHATLHOMY HCIOIB30BAHUIO MPUPOTHBIX
pecypcoB U GOPMHUPOBAHUIO HOBBIX CTaHJIAPTOB KU3HU;
- 3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJIOTMYECKUX 3HAHUHN B LIEJSX MOBBIICHUS
oOmIel KyJnbTypbl, €CTECTBEHHO-HAyYHOM TPaMOTHOCTH, KaK COCTaBHOW YacTH
(GYHKIIMOHAIBHOW T'paMOTHOCTH OOydaromuxcsi, (GopmMupyeMol Mpu H3y4YeHUU
OHOJIOTHH;
- CIOCOOHOCTh CAMOCTOATENBHO UCIIOIb30BATh OMOJOTUYECKUE 3HAHUS JJI PEIICHUS
npo0JieM B peajbHBIX KU3HEHHBIX CUTYaIUAX;
- TOTOBHOCTb M CIIOCOOHOCTH K HEIPEPHIBHOMY 00Pa30BaHHUIO M CAaMOOOPA30BaHMIO,
K AaKTUBHOMY TMIOJYyY€HHUIO HOBBIX 3HAHHM 1O OWHOJOTUM B COOTBETCTBHH C
KU3HEHHBIMU TTOTPEOHOCTAMH.

11 kaace

1) rpasKIaHCKOro BOCIIUTAHMS:
- c(OPMHUPOBAHHOCTh TPAKIAHCKOW MO3MLIMU OO0ydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;
- OCO3HAHME CBOMX KOHCTUTYLHOHHBIX MPaB U 005 3aHHOCTEH, yBa)KEHUE 3aKOHA U
IIPaBONOPSIKA;
- TOTOBHOCTh K COBMECTHOM TBOPYECKOW AESTEIBbHOCTH IMPH CO3AAHUU YUEOHBIX
IIPOEKTOB, PEIIEHHMH Y4YE€OHBIX M  I[IO3HABATEJBHBIX 3a/1a4, BBITOJHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;
- CIIOCOOHOCTH OMpEAeNATh COOCTBEHHYIO MO3UIMIO MO OTHOUICHHIO K SBICHUSM
COBPEMEHHOM KU3HU U OOBACHSTH €€;
- YMEHHME YYMTHIBaTh B CBOHMX JCHCTBHSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3sHbIMU YOEXKIEHUSMHU, KYJIbTYPHBIMU LEHHOCTSIMHU H
COLIMAJIBHBIM TOJI0)KEHHUEM;
- TOTOBHOCTb K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOIHEHUS YUEOHBIX,
MO3HABATEIBHBIX W MCCIEJOBATEIbCKUX 3a/1ay, YBAKUTEIBHOTO OTHOUIEHUS K



MHEHHUIO OINIOHEHTOB IMpPU OOCYXIEHUU CIOPHBIX BOMNPOCOB OHOJIOIMYECKOIrO
COLECPKAHUS,;
- TOTOBHOCTb K TYMaHUTApPHOMN U BOJIOHTEPCKOU AEATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:
- c(OpPMUPOBAHHOCTh POCCHUICKONW TPa)KIaHCKONW HMJICHTUYHOCTH, MATPUOTU3MA,
YBaXKEHHSI K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH nepea PonuHou, ropaoctu
3a CBOM Kpa#, cBOXO PoOauHy, CBOM fA3BIK M KYyJbTYpPY, IPOLLIOE M HACTOsLIEE
MHOT'OHAaIlMOHAIBHOIr0 Hapoaa Poccuu;
- LEHHOCTHOE OTHOLIEHWE K MNPUPOAHOMY HACIEOUI0O W NaMATHHKAM HIPHUPOJBI,
NOCTHKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYAE;
- CIOCOOHOCTH OLIEHHMBATh BKJIAJl POCCHUICKHUX YYEHBIX B CTAHOBJIEHUE U PAa3BUTHE
OMOJ0TrMY, TOHUMAHUSI 3HAYEHHSI OMOJIOTMU B MO3HAHUH 3aKOHOB MPUPO/IbI, B )KU3HU
YeJIoBeKa U COBPEMEHHOTO 00IeCTBa;
- uaehHas yOexAEHHOCTb, TOTOBHOCTh K CIyXeHUI0 U 3amurte OteuecTsa,
OTBETCTBEHHOCTH 32 €r0 CyJb0Y;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS
- OCO3HAHME AYXOBHBIX LIECHHOCTEW POCCUMCKOTO HAPOIa;
- c(pOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MTOBEACHMUS;
- CHOCOOHOCTH OLIEHHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OpUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;
- OCO3HAHUE JIMYHOTO BKJIJ|a B TOCTPOEHUE YCTOMYUBOTO OYAYIIEro;
- OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTENSAM, CO3JAHUID CEMbU Ha OCHOBE
OCO3HAHHOTO ITPUHSATHUS LICHHOCTEW CEMEUHOM )KU3HU B COOTBETCTBUU C TPAAULUASIMU
HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS
- JCTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs OCTETHKY ObITAa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHU;
- IOHUMAaHHUE SMOLMOHAIBHOIO BO3JEHUCTBUS )KUBOW IPUPOJIBI U €€ LICHHOCTH;
- TOTOBHOCTb K CaMOBBIPAXECHHID B PAa3HbIX BHJAX HCKYCCTBA, CTPEMIICHUE
IIPOSIBIIATH KQ4eCTBA TBOPYECKOU JIMYHOCTH;

5) ¢usuyeckoro BOCNUTAHUSA, (POPMHUPOBAHUS KYJILTYPbI 3/10POBbSI U
3MOLMOHAJIBHOIO 0JIAT OOy YU :
- MMOHMMAaHHE W peaju3alus 30pOBOro U Oe30MmacHoro obpasza >KU3HU (370pOBOE
IIUTaHUE, COOJIFOJIEHNE THTUEHNYECKUX TIPABWII U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATUH W OTAbIXa, perymsipHas (¢u3nyeckas aKTUBHOCTh), OEpEKHOro,
OTBETCTBEHHOT0 M KOMIIETEHTHOI'O OTHOILIEHHUS K COOCTBEHHOMY (U3NYECKOMY H
[ICUXUYECKOMY 370POBBIO;
- MOHMMAaHHUE LEHHOCTU MPaBUJ MHAMBHUIYAIBHOTO M KOJUIEKTMBHOTO 0€30MacHOro
MIOBEJICHUS B CUTyalUsAX, YTPOXKAIOIINX 310POBBIO U JKU3HU JIIOJIEH;
- OCO3HAaHUE IOCJIEACTBUA W HENPUATHS BPEIHBIX MPUBbIYEK (yNOTpeOaeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEHH );

6) TPY10BOr0 BOCIIMTAHMS
- FOTOBHOCTb K TPY/ly, OCO3HaHHWE LIEHHOCTU MacTEPCTBa, TPYI0JII00HE;



- TOTOBHOCTh K aKTUBHOW JEATEIbHOCTH TEXHOJOTUYECKOM U COLMAIBHOM
HaIpaBJIEHHOCTH, CHOCOOHOCTh WHUIIMUPOBATh, IMJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TaKyIO JAESTEILHOCTD;
- HMHTEpEC K pa3iIuuHbiM cdepam mnpodeccuoHaIbHON AESATEILHOCTH, YMEHHUE
COBEpIIATh OCO3HAaHHBIM BbIOOp Oyaymed mnpopeccuu U peasu30BbIBATH
COOCTBEHHBIEC KU3HEHHBIE TUTaHBI,
- TOTOBHOCTb U CIIOCOOHOCTh K 00OPa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSKEHUU
BCEH JKU3HHU;

7) 3K0JI0rH4eCKOro BOCIIUTAHUS:
- DKOJIOTMYECKH I11eJIecCO00pa3HOe OTHOIICHUE K MPUPOJIC KaK UCTOYHUKY >KHU3HU Ha
3eMJie, OCHOBE €€ CyIIECTBOBAHMS;
- TIOBBIIIICHUE YPOBHS DKOJIOTHYECKOM KYJIbTYphl: TMPUOOPETECHUE OIbITA
TJIAHUPOBAHUS TTOCTYIKOB M OIIEHKH WX BO3MOXKHBIX TIOCIICICTBUH JIJIsl OKPY>KaroIIei
Cpebl;
- OCO3HAHHUE TJI00ATBFHOTO XapaKTepa SKOJIOTHIECKUX MPOOIEM U IMMyTeH UX PEIICHUS;
- CIIOCOOHOCTh UCIIOJIL30BaTh MPUOOpETaeMbIe NMPU U3YYCHUU OUOJOTUU 3HAHUS U
YyMEHUS  TpU  pEIIeHHH  MpoOsieM,  CBSI3aHHBIX  C  palMOHAIbHBIM
IPUPOJIOTIONIL30BaHNEM  (COOJIO/ICHWE  MpaBWI  TOBEACHUS B TIPUPOJIE,
HaIlpaBJIEHHBIX Ha COXpPAaHEGHHE pAaBHOBECHs B JKOCHUCTEMaX, OXpaHYy BHJIOB,
IKOCHUCTEM, OrOoChephI);
- aKTUBHOE HEMPHUSATHE JCUCTBUH, MPUHOCAIIUX Bpe] OKPYXKaroled MNPUPOTHON
cpele, yMEHHE MPOTHO3UPOBATH HEOJArOMPUSTHBIE IKOJOTHYECKUE TOCIEICTBUSA
NpeINpPUHUMAEMBIX TEHCTBUN U MPEA0TBpaIIaTh UX;
- HaJIUYUE Pa3BUTOrO HKOJIOTHYECKOTO MBIIUICHHS, HKOJOTHYECKOW KYIbTYPHI,
OTIBITA JIEATETLHOCTH IKOJIOTUYECKON HAMPABICHHOCTH, YMEHUS PYKOBOJICTBOBATHCA
UMU B NTO3HABATEIIbHON, KOMMYHUKATUBHOM M COLIMAIbHOMN NIPAKTUKE, TOTOBHOCTH K
YYaCTHIO B MPAKTUYECKOM IEATETbHOCTH SKOJIOTUYECKON HATIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:
- ¢(OpPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JUAJore KYyJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJHUKYJIBTYPHOM MHPE;
- COBEpIICHCTBOBAaHWE SI3bIKOBOM W UWUTATEIbCKOM KYyIbTYyphl Kak CpeICTBa
B3aMMOJICUCTBHS MEXTY JIFOJBMH U TIO3HAHUS MUPA;
- IOHUMaHKE ceUPUKH OMOJIOTUN KaK HAYKH, OCO3HAHMS € poiii B QOPMHUPOBAHUHU
pPaAIMOHAILHOTO HAYYHOTO MBIIUICHHSI, CO3JaHUU IEITOCTHOTO TPEICTaBICHUS 00
OKpY’KaroleM MHpE Kak O €MHCTBE MPHUPOJIbI, YEIIOBEKA U 00IlIeCcTBa, B TO3HAHUU
MPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHHH MPOOJIeM COXpaHEHUS MPUPOITHOTO
paBHOBECHS;
- yOeXnEHHOCTh B 3HAYMMOCTH OWOJIOTHU [IJIi COBPEMEHHON IHMBWIIM3AIINH:
oOecrieueHusT HOBOTO YPOBHSI Pa3BUTHUS MEAWIIMHBI, CO3/IaHUE TEPCIICKTHBHBIX
OMOTEXHOJIOTHA, CTIOCOOHBIX PEIIaTh PECYPCHBIE TPOOTIEMBI PA3BUTHS YEIOBEUECTBA,
MOUCKa MyTed BBIXOJA U3 II00ANBHBIX HKOJOTMUECKUX MPOoOJieM U 0oOecreueHus
nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PAIMOHATBHOMY HCIIOIB30BAHUIO TTPUPOTHBIX
pecypcoB ¥ GOPMUPOBAHUIO HOBBIX CTaHIAPTOB KU3HU;



- 3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKUX 3HAHUU B LIESAX MOBBIIIEHUS
oO1Ieil KyJIbTYphl, €CTECTBEHHO-HAYYHON TpPaMOTHOCTH, KaK COCTaBHOW 4YacTu
(YHKUIMOHAIBHOM T'PaMOTHOCTH OOyd4aromuxcs, (GpopMuUpyeMON MpU H3yUYEHUHU
OHoJI0orNuY,

- IIOHMMAaHHWE CYIIHOCTM METONOB II03HAHUSA, HCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH MCHOJb30BAaTh IOJIy4aeMble 3HAHUSA [UJIs aHajuu3a M
OOBSCHEHUS SIBJICHUN OKPYKAIOIIEr0 MUpa U MPOUCXOIALIMX B HEM H3MEHEHMHI,
yMEHHE JenaTb OOOCHOBaHHBIE 3aKJIIOUEHHMS HA OCHOBE HAy4YHbIX (AKTOB H
MMEIOIINXCS JAHHBIX C LEJIIO ITOJYYEHUs JOCTOBEPHBIX BBIBOJIOB;

- CIOCOOHOCTh CAMOCTOATEIBLHO UCII0Ib30BATh OMOIOTrMYECKUE 3HAHUS JIJIsl pEeIeHUs
po0JIeM B peasIbHbIX KU3HEHHBIX CUTYALHSIX;

- OCO3HAaHME LIEHHOCTH HAy4YHOM [JEATEIBbHOCTH, TI'OTOBHOCTb OCYIIECTBIISATH
IIPOEKTHYIO U UCCIIEN0BATEIBCKYIO AEATENIbHOCTh MHANBUAYAIBHO U B IPYIIIIE;

- TOTOBHOCTb M CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CAMOOOPa30BaHUIO,
K AaKTUBHOMY TMOJYYEHHIO HOBBIX 3HAaHMM 1O OWOJOTMM B COOTBETCTBUM C
’KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yIbTaThl OCBOCHHS Yy4eOHOro mpemmera «buomorus»
BKIIFOYAIOT: 3HAYMMble Ui (OPMHPOBAHUS MHPOBO33PEHUS  OOYYAFOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIICHAYyYHbIE MOHSITHUS, OTPaXKAIOIIHUE
IIEJIOCTHOCTh HAyYHOW KApTUHBI MHpa U CHenudUuKy METOJ0B ITO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPTrus, SBICHHE, IPoIiecc,
CHUCTEeMa, HAay4YHBIH (aKkT, MPHUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
uccie0BaHre, HaOI0AeHHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE); YHUBEPCAIbHBIC
ydeOHble JelcTBUS  (TMO3HABaTEIbHBIE, KOMMYHUKATHBHBIC, PpETYJISITUBHEIC),
obecnieunBaromue GopMupoBaHrue (PyHKIIMOHAIBHOM T'PAMOTHOCTH U COLMAIBHOM
KOMIIETCHITUM  OOYYaroIIMXCs;  CIIOCOOHOCTh  OOYYalOIIUXCS  HMCIOJIB30BATh
OCBOCHHBIC MEXJIUCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS U YHUBEPCAJIbHBIC
ydeOHbIe IeHCTBUS B IO3HABATEIILHOW U COLIMAIBHOM MPaKTHKE.

B pe3ynbrate uzydenusi OMoIOTHH Ha YPOBHE CpeTHEr0 00Iero o0pa3oBaHus y
oOydaromierocsi OyayT copMUpOBaHBI TTO3HABATEIbHBIE YHUBEPCAIbHBIC yUeOHBIC
JICHUCTBUSI, KOMMYHUKATHUBHBIC YHUBEpCAIbHBIC YUCOHBIE NEHCTBUS, PETYIISITHBHBIC
YHUBEpCAIbHBIC YUeOHBIC ICUCTBUSI, COBMECTHAS JCSITEIILHOCTb.

MeranpenMeTHbIE PE3yJbTaThl OCBOCHHS MPOTPAMMBI CPEJHETO O0O0IIero
00pa30BaHus OJDKHBI OTPAXKATh:

10 xaace

OBnajenue YHHBEPCATbHBIMU yueOHBIMU MO3HABATEIbHBIMHU
AeMCTBUAMM:

1) 6a3oBbIe JJOrHYECKHE JeiCTBUS:

- CaMOCTOSITENIBHO (hOPMYTHUPOBATHh M AKTyaJIM3UPOBATH MPOOIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

- UCTIOJIb30BaTh MPU OCBOCHUY 3HAHUN MPUEMBI JIOTHUECKOTO MBINIJICHUS (aHATN3a,
CUHTE3a, CpaBHEHMs, KiaccupuKaluu, O0O0OOIIEHHUs), PaCKpPbIBATh CMBICI



OMONOTUYECKUX TOHATHN (BBIICTATh MX XapaKTepHBIC MPU3HAKW, YCTAHABIHUBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);
- OIPENENATh UENH IeATEIbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUHU UX JOCTUKEHUS,
COOTHOCHUTB PE3YyJIbTaThl IEATEIBHOCTH C MOCTABICHHBIMU LIEIISAMH;
- UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHATUA 11 00bSICHEHMS (DAKTOB U SIBJICHUH KUBOU
MIPUPOJIBL;
- IPUMEHATh CXEMHO-MOJEIbHBIE CPEJICTBA JJIs NPEICTABICHUS CYIIECTBEHHBIX
CBA3€l M OTHOIICHMM B H3ydyaeMbIX OHOJIOTMUECKHX OOBEKTaX, a TaKxKe
MPOTUBOPEUMI Pa3HOrO poja, BBISIBICHHBIX B Pa3IMYHBIX HHGOPMAIIMOHHBIX
HUCTOYHHKAX,
- pa3pabaTbiBaTh IJIaH pEHICHUS MPOOJEMBbI C YU4€TOM aHaIM3a HMEIOUIUXCS
MaTepHUAJIbHBIX U HEMATEepUaAIbHBIX PECYPCOB;
- BHOCHUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLIEHUBATH COOTBETCTBHE pPE3YJbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH €SI TEIbHOCTH;
- KOOPJAMHUPOBATH U BBIMOJHATH PA0OTy B YCIOBHUSIX PEATbHOI0, BUPTYAJIbHOIO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBHUS;
- pa3BUBaTh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:
- BJIaJIETh HAaBBIKAMHM Yy4€OHO-MCCIIEOBATEIbCKOM M MPOEKTHOW JeATeIbHOCTH,
HaBbIKAMU  pa3pelieHuss  MpoOJeM, CHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY MOUCKY METOJIOB PEIICHHs MPAaKTHYECKUX 3a/1a4, TPUMEHEHHUIO
Pa3TUYHBIX METOJIOB MTO3HAHUS;
- HCTIOJIb30BATh PA3IMUHbIE BUJBI IEATETLHOCTH 10 MOJYYEHHIO HOBOTO 3HAHUSA, €T0
UHTEpIIpETalluU, PeoOpa3oBaHUI0 U MPUMEHEHUIO B YYEOHBIX CUTYallUAX, B TOM
YHClie MPU CO3aHUH YYEOHBIX M COLUAIBHBIX TPOEKTOB;
- (opMUpOBaTh HAyUYHBI THUI MBIIUICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TIOHITUSIMU U METOJIaMH;
- CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7a4H B 00pa30BaTEIbHOMN IS TEIHHOCTH
M )KM3HEHHBIX CUTYAIUsX;
- aHaJU3UPOBATh TOJYYCHHBIE B XOJE PEIICHUS 3a/lauyd PE3yJabTaThl, KPUTUUECKU
OILICHMBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;
- IaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATh TPHUOOPETEHHBIN OTIBIT;
- YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTel;
- BBIJIBUTATh HOBBIE UJIEH, TIPEJIaraTh OPUTMHAIBHBIC MTOAXObI U PEIICHNUs, CTABUTD
poOIeMBbI U 3a/1a4H, JOMYCKAIONINE aTbTePHATUBHBIC PEIICHMUS.

3) pabdora ¢ ungopmanmeii:
- OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX WHGOpMAuu (TEKCTe Y4eOHOTO
nocoOusi, HAYYHO-TIONMYJISIPHOM  JuUTEepaType, OWOJIOTUYECKUX CIIOBapsX H
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3zax MaHHBIX, B HWHTepHETE), aHAIM3HPOBATH
WHOOPMAITUIO Pa3IMYHBIX BUOB U (HOPM MPEACTABICHHUSI, KPUTUYECKU OTICHUBATH €€
JOCTOBEPHOCTh U HENMPOTUBOPEUYNBOCTB;
- popMyIHpOBATH 3aMPOCHI M TPUMEHSIThH PA3TUIHBIE METOJIBI ITPU TTOUCKE U OTOOPE
Oouosiornueckoi nHpopmaiu, He0OXOAMMOM sl BEIIOJIHEHUS! yUeOHBIX 3a/1a4;



- [pHOOpeTaTh OMBIT HCIOJB30BaHUS WHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJNB30BAHMS PA3TUYHBIX
MIOMCKOBBIX CHUCTEM;
- UCIIOJIb30BaTh HAYYHBIN SA3bIK B KAYECTBE CPEICTBA NpHU paboTe ¢ OMOIOTUYECKOU
uHpOpMaIueil: MPUMEHATh XUMUYECKUE, (PU3NUECKUE U MATeMaTUYEeCKHE 3HAKU U
CUMBOJIBI,  (opmynbl, abOpeBUaTypy, HOMEHKIATypy, HCIOJIb30BaTh U
peoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMUYECKHUE CPEICTBA HATIISTHOCTH;
- BJIaJIeTh HABBIKAMH PACTO3HABAHMS W 3alIUTHl HHQOpMAIH, WHHOPMAITMOHHON
0€30MacHOCTH JIUYHOCTH.

OsgiiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMY J1€ICTBUSIMH:

1) obmenue:
- OCYIIECTBJISTh KOMMYHHKAIIMM BO BCeX cdepax >KU3HM, aKTUBHO y4acCTBOBATh B
JMaiore WM JTUCKYCCHHM TIO CYIIECTBY OOCYXmAaeMod TeMbl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKACHHUS OTHOCHTEIHHO BBITIOJHEHUS TMpeajiaraeMoi
3a/ja4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3WIUN JIPYTHX YYaCTHUKOB
JMaIora WK JUCKYCCHN);
- BIAJCTh Pa3IUYHBIMU CHOCOOAMH OOINCHUS W B3aUMOJICHCTBHS, TOHUMATh
HaMepEeHUs APYTUX JIFOJICH, TIPOSBISITh YBAXXUTEILHOE OTHOIIICHHE K COOSCETHUKY 1
B KOppEeKTHOM (hopme popMyIrpoBaTh CBOM BO3PAKEHUS;
- pa3BEPHYTO ¥ JIOTUYHO MU3JIaraTh CBOIO TOUKY 3PEHHSI C HCTIOIH30BAHUEM S3BIKOBBIX
CPEIICTB.

2) cCOBMeCTHAs AeSITeJIbHOCTh:
- IOHUMAaTh U UCIIO0JIb30BaTh IPEUMYIIECTBA KOMAaHAHON U MHIUBUIYaJIbHOU pabOThI
Opd peueHuH OHOJOrMYecKoi mpoOjemMbl, OOOCHOBBIBaTb HEOOXOJUMOCTH
NPUMEHEHUS TPYNIOBBIX (OPM B3aUMOAEHCTBUS MPH PEIICHUN yueOHOMU 3a]auu;
- BBIOMpaTh TEMaTUKY U METObI COBMECTHBIX JIEUCTBUM C yUETOM OOILIUX HHTEPECOB
¥ BO3MOXHOCTEHN Ka)/10T0 4jieHa KOJUIEKTHBA,;
- mpejuiaraTb HOBBIE TIPOEKTHI, OLICHMBATh MJAE€U C MO3UIMH HOBH3HBHI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;
- OCYILECTBIISTh MO3UTUBHOE CTPATETUUYECKOE MOBEIECHUE B PA3IMYHBIX CUTYaIUSX,
HPOSIBIATH TBOPUECTBO U BOOOpakeHUE, ObITh NHULINATUBHBIM.

OsgilaieHHe YHUBEPCAJIbHBIMHU PeryJIATHBHBIMH AeHCTBUSIMU:

1) camoopraHu3amnus:
- UCIIOJIb30BaTh OMOJIOIMYECKUE 3HAHUS /7S BBIABICHUS MPOOJIEM U UX pPEIICHUS B
KU3HEHHBIX U YUEOHBIX CUTYaIHsX;
- BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUI 11eJIeBbI€ U CMBICIIOBBIE YCTAHOBKH B
CBOMX JICHCTBHX M MOCTYIKAX [0 OTHOIICHUIO K )KUBOH MPHUPO/IE, CBOEMY 3/10POBbIO
U 37I0POBBIO OKPYKAIOIIKX;
- CAaMOCTOATEIbHO COCTABIATH IUIAH PEIIECHUS MPOOJIEeMbI ¢ y4E€TOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATOUTCHU;
- 1aBaTh OLICHKY HOBBIM CHUTYAaIIHsIM;
- pacIIupsTh paMK{ y4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX MPENOYTCHHIA;
- Ze7aTh OCO3HAHHBIA BBHIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
peleHue;
- OLICHUBATH MPUOOPETEHHBIN OTIBIT;



2) CAaMOKOHTPOJIb:
- JlaBaTh OIICHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEJISIM;
- BIAJIETh HaBbIKAMH IO3HABATEJIbHOU PEe(IIEKCHUM KaK OCO3HAHHUS COBEPIIAEMbIX
JEUCTBUA M  MBICIUTEIBHBIX IIPOLECCOB, HUX pPE3YyJIbTaTOB U OCHOBAHMW,
UCIOIb30BaTh MOpUEMBI pedIIeKCUU JJIsi OLEHKU CHUTyallud, BBIOOpa BEPHOTO
pelieHus;

3) npuHsITHE Ce0sI M APYTHUX:
- MPUHUMATH ce0s1, MOHUMAs CBOM HEJIOCTATKU U JIOCTOMHCTBA;
- IPUHUMATh MOTHUBBI M ApTYMEHTHI IPYTUX MPU aHAIU3E PE3yJIbTaTOB JAEATEIbHOCTH;
- PU3HABaTh CBOE MPABO U MIPABO JAPYrUX HA OIIUOKHU;
- pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TTO3UIIUH IPYTOr0 YeIOBeKa.

11 xaace

OBaanenne YHHBeEpPCAJIbHBIMH Y4eOHbIMH NMO3HABATEIBLHBIMHU
AeCTBUAMM:

1) 6a3oBbIe JJOrHYeCKHE JeCTBHS:
- CaMOCTOATENIFHO (POPMYIHUPOBATh U AKTYyaJIM3UPOBATH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;
- UCIIOJIK30BaTh NMPU OCBOCHUHW 3HAHHWU MPUEMBI JJOTUUECKOTO MBIIJICHUS (aHAIN3a,
CUHTE3a, CpaBHCHMs, Kilaccudukaiuu, O000OIIeHHs), pacKpbIBaTh CMBICI
OMOJIOTMYECKUX TOHATUN (BBLACISTh MX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATH
CBSI3M C IPYTUMU MTOHSATHUSIMU);
- OIIPEAENATh UEIU ACATEIbHOCTH, 3a/1aBasi HapaMeTpbl U KPUTEPUH UX JOCTHKEHUS,
COOTHOCHUTD PE3YyJIbTATHI JEATEIIBHOCTH C OCTABICHHBIMU LETSIMH;
- UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHATUSA 111 00bICHEHHS (DAKTOB U SIBICHUH KUBOU
IPUPOJBI;
- CTPOUTH JIOTUUECKUE pacCyk ACHUSI (MHIYKTUBHBIE, NETYKTUBHbBIC, 10 AHAJIOTHUN),
BBISIBJIATH 3aKOHOMEPHOCTM UM MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX,
(GbopMynHpPOBaTH BHIBOABI U 3aAKITIOYCHHUS;
- IPUMEHATh CXEMHO-MOJEJIBHBIE CPENCTBA [JIsl MPEICTABICHUS CYIIECTBEHHBIX
CBA3€il W OTHOIICHWA B H3y4YaeMbIX OHOJIOTHUECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYH PA3HOTO pOJA, BBISBIECHHBIX B Pa3IUYHBIX HHGOPMAIIMOHHBIX
HMCTOYHUKAX;
- paspabaThiBaTh IUIaH PEHICHHS TPOOJIEMBbl € Y4ETOM aHaIM3a HUMEIOIUXCS
MaTepualibHbIX U HEMATEpUAIIbHBIX PECYPCOB;
- BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHWBATh COOTBETCTBUE PE3YyJbTATOB
LETISIM, OLIEHUBATh PUCKH MOCIECTBUI A€ TEIbHOCTH;
- KOOPJAMHUPOBATh U BBIMOIHATH pabOTy B YCIOBHUSIX PEaJIbHOIO, BUPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;
- pa3BUBATh KPEATUBHOE MBIILICHHE MPU PEIICHUH KM3HEHHBIX TPOOIIEM.

2) 0a3oBbIe HCCJIEI0BATENbCKHE TeHCTBUS:
- BJAJECTh HaBBIKAMU Y4YEOHO-UCCJIEAOBATEILCKOM U MPOEKTHOW NESITEIbHOCTH,
HaBbIKAMU  pa3pelieHus MOpodieM, CIHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOMCKY METOJOB PEIICHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JIMYHBIX METO/IOB MTO3HAHMS;



- ACTIONTh30BATh PA3IMYHbBIC BUJBI NEATSILHOCTH 110 TTOJIYICHHIO HOBOTO 3HAHUS, €T0
WHTEPIPETAUU, TPeoOPa30BaHUI0 U MTPUMEHECHUIO B YUCOHBIX CUTYallUAX, B TOM
YHCJIC TIPU CO3TaHUH YUCOHBIX M CONMATBHBIX TPOCKTOB;
- ¢dopMupoBaTh HAYUYHBI THUI MBIIUICHUS, BIAJETh HAYYHON TEPMHUHOJIOTHEH,
KITFOUEBBIMU TTOHATUSMHU U METO/IAMH,
- CTaBUTh U POPMYIHPOBATH COOCTBEHHBIE 3a/1a4u B 00pa30BaTEIbHOM AESATEIBHOCTH
Y )KM3HEHHBIX CUTYyaITUsX;
- BBISIBJIATHh TIPUYNHHO-CIICJICTBEHHBIE CBS3W U aKTYaJIU3UPOBATh 33]1auy, BBIJIBUTATh
rUrnoTe3y e€ pemieHus, HaXOAWTh apryMEHTHl IS JIOKa3aTelIbCTBA CBOUX
YTBEPKJCHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPHH PEIICHUS;
- aHaJU3HUPOBATh TIOJYYCHHBIC B XOJC PCIICHUS 3a/auyd Pe3yJbTaThl, KPUTHUCCKU
OIICHMBATh X JOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;
- 1aBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;
- OCYIIECTBIISITH IIEJICHAIIPABICHHBIN MTOUCK NIEPEHOCA CPEJICTB U CIIOCOO0B JACHCTBUS
B PO E€CCUOHATBHYIO CPEY;
- YMeThb NEPCHOCHTHh 3HAHWS B IIO3HABATCIIBHYI0O U MPAKTHYECKYH 00J1acTh
KU3HEICATEITbHOCTH;
- YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX IIPEIMETHBIX 00JIaCTCH;
- BBIJIBUTATh HOBBIC WJICH, TTPE/IJIaraTh OPUTHHAJIBHBIC ITOAXObI U PEIICHHUS, CTAaBUTh
poOJIEMBI U 33J1a4H, JIOMYCKAIONIUE albTePHATUBHBIC PCIIICHHMS.

3) paboTa ¢ nunopmaunmeii:
- OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKAX HWH(pOpMaluu (TeKcTe y4eOHOTo
nocoOusi, HAYYHO-TIOMYJAPHON  JUTEpaType, OHOJIOTMYECKHX CIIOBapSAX H
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3zax NaHHbIX, B HWHTepHeTe), aHaIM3UpPOBATH
UHGOPMAIIMIO PA3TUYHBIX BUAOB U (OPM MIPEICTABICHUS, KDUTUUECKU OLICHUBAThH €€
JI0OCTOBEPHOCTh U HENTPOTHUBOPEUNBOCTH;
- popMynHpOBaTh 3aMPOCHl U MPUMEHSITH PA3IUYHbIC METOBI NPU MMOUCKE U 0TOOpE
Ooumosioruveckoi nHpopMamu, He0OXOAUMOM ISl BBITIOJIHEHUS YIeOHBIX 3314,
- mpuoOperaTh OMNBIT HMCHOJIB30BaHUS  HMH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO HCIIOIb30BAHUS PA3THUYHBIX
MIOMCKOBBIX CUCTEM;
- CAMOCTOSITEIBHO BHIOMPATH ONTUMAIIBHYIO (POpMY MpeCTaBICHUS OMOTIOTUYECKON
uHdopmarmu (cxeMbl, rpaduKh, TUarpaMMbl, TAOIUIIBI, PUCYHKH U IPYTOE);
- UCTIOJIb30BaTh HAYYHBIN S3BIK B KAYECTBE CPENICTBA MpH paboTe ¢ OMOTOTUYECKON
uH(popMaIeil: MPUMEHATh XUMUYECKUE, (PU3ndecKkne U MaTeMaTUYeCcKue 3HAKH U
cuMBOJIbI,  (opmynbel, abOpeBUaTypy, HOMEHKIATypy, HCIOJIb30BaTh U
peo0pa3oBhIBATH 3HAKOBO-CUMBOJIMYECKHAE CPEJICTBA HATIISTHOCTH,
- BIIAJICTh HABBIKAMHU PACTIO3HABAHUS W 3aIIUTHI WHQPpOpMaNu, WHHOPMAITMOHHON
0€30MacHOCTH JIUYHOCTH.

OBiajeHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU 1€CTBUSIMH:

1) obmeHue:
- OCYIIECTBJISTH KOMMYHHKAIIMA BO BceX cepax KWU3HU, aKTUBHO y4acTBOBATHh B
JUaJioTe WU JHUCKYCCHU TIO CYIIECTBY OOCYXKIaeMoW TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJCHUS OTHOCUTEIBHO BBIMOTHEHUS TIpe/jiaraeMon



3a/1a4M, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTH MO3UIMN APYrMX YYaCTHUKOB
auanora Win JUCKYCCHH);
- pacno3HaBaTb HeBepOalbHbIE CpeACTBA OOIIEHHWsS, NOHMMAaTb 3HAYEHUE
COIMAIbHBIX 3HAKOB, MPENOCHUIOK BO3SHUKHOBEHUS KOH(DJIUKTHBIX CUTYyallul, YMETh
CMATYaTh KOHPJIUKTHI U BECTH MIEPETOBOPHI;
- BIAJETh pPA3IMUYHBIMU CIOCOOAMU OOIIEHUS W B3aUMOJCHCTBUS, TMOHUMATH
HaMEpPEHUS JPYTUX JIIOJEH, MPOSBISATh YBAXKUTEIHLHOE OTHOLIICHUE K COOECETHUKY U
B KOPPEKTHOU PopMme HopMyIupoBaTh CBOM BO3PAKEHNUS;
- Pa3BEPHYTO U JJIOTUYHO U3JIAraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIb30BAHUEM SA3BIKOBBIX
CPEIICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:
- IOHUMATh U UCIIOJIH30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHAUBUIyaIbHON paOOThI
Opu  pelieHuH OUOJIOrMYecKoil  MmpoOjeMbl, OOOCHOBBIBaTH HEOOXOAMMOCTb
MPUMEHEHUsSI TPYNTIOBBIX ()OPM B3aMMOJICHCTBUS TIPH PEIICHUH YU4eOHOM 3a/1auu;
- BBIOMpATh TEMATUKY M METOJIbI COBMECTHBIX JICUCTBUIN C yUETOM OOIIMX HHTEPECOB
1 BO3MOXKHOCTEH Ka)KJIOTO 4JieHa KOJJIEKTHBA;
- MPUHUMATB 1IEJIU COBMECTHOM JIEATEIbHOCTH, OPTaHU30BBIBATh U KOOPJUHUPOBATH
JEUCTBUSL TIO €€ JIOCTMXKEHMIO: COCTaBIISATH IJIaH JIEWCTBUIA, paclpenensiTh poJin C
y4€TOM MHEHUN YYaCTHUKOB, OOCYKIaTh PE3yIbTaThl COBMECTHON PaOOTHI;
- OILICHMBATh KAa4eCTBO CBOETO BKJIajJa M KaXJOro y4aCTHHKA KOMAaHJbl B OOIIUIA
pe3yIbTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;
- [pejaraTb HOBBIE TIPOEKTHI, OLEHWBATh MJAEU C T[O3WLHH HOBU3HBI,
OpUTMHAJILHOCTH, MIPAKTUYECKON 3HAUMMOCTH;
- OCYILECTBIIATh MO3UTHUBHOE CTPATETHUECKOE MOBEAEHUE B PA3JIUYHBIX CUTYaLHUSX,
IPOSIBIISAITH TBOPYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

OBiaeHne yHMBEPCAJIbHBIMY PeryJATHBHBIMH AeHCTBUSIMH:

1) camoopraHu3anms:
- WCIIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JJISl BBISBICHUS MPOOJIEM M UX PELICHUS B
KU3HEHHBIX U YYEOHBIX CUTYaIUsX;
- BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUU 1I€TIEBbIE U CMBICIIOBbIE YCTAHOBKH B
CBOUX JIEUCTBUAX U MOCTYNKAX IO OTHOLLIEHUIO K KUBOM MPUPOJE, CBOEMY 310POBBIO
1 3I0POBBIO OKPY’KaIOIINX;
- CaMOCTOATEJIbHO OCYIIECTBISATh ITO3HABATEIbHYIO [E€ATEIIbHOCTh, BBISBISATH
mpoOJIeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a/Ja4d B 00Pa30BATEIHLHOM
NEATENIbHOCTU U AKU3HEHHBIX CUTYaIUAX;
- CaMOCTOSITEJIbHO COCTaBIIATH IUIAH PEIICHUS TPOOJIEMBI C yU4ETOM HMMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHU;
- J1aBaTh OLICHKY HOBBIM CUTYallUsIM;
- paclupsATh paMKu y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MTPEATNOUYTECHHIH;
- JenaTh OCO3HAHHBIM BBIOOp, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHHUE;
- OLIEHUBATh IPUOOPETEHHBIN OIBIT;
- CIocoOCTBOBAaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKOU APYJIUIIMU B Pa3HBIX
00JIacTAX 3HAHWUM, MOCTOSIHHO MOBBINIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIM
YPOBEHb.



2) CAaMOKOHTPOJIb:
- J1aBaTh OLICHKY HOBBIM CUTyalUssM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTD,
OLICHUBATHh COOTBETCTBUE PE3YJILTATOB LICIISAM;
- BJAQ/IETh HAaBbIKAMHU IO3HABATEIbHOW pEQIIEKCUU KaK OCO3HAaHUS COBEPIIAEMBIX
NEUCTBUA M  MBICIAUTEIBHBIX IIPOLECCOB, HUX pPE3YyJIbTaTOB U OCHOBAHUHU,
UCIIOJIb30BaTh MPUEMBI pedIEKCUH JI1 OLICHKM CHUTyallud, BbBIOOpa BEPHOIO
peLIeHu;
- YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMAThH PELICHUS 10 UX CHUKECHUIO;
- IPUHUMATh MOTHUBBI M ApT'YMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JESATEIbHOCTH;
3) npuHsTHE CEOS M APYTrUX:
- IPUHUMATh ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;
- IPUHUMATh MOTHUBBI U ApTYMEHTBI APYTUX IIPU AaHAIU3€E PE3YyJIbTATOB €A TEIbHOCTH;
- IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIIMOKU;
- pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP C MO3UIMH IPYTrOTro YeJIoBeKa.

B denepanbHbIX U pernoHANBHBIX MPOLIEIypax OIIEHKH KauecTBa 0Opa30BaHUS MCIIOIB3YETCS
nepeveHs (KoauduKaTop) MpoBepsieMbIX TPEOOBAHUN K METANPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI CPETHET0 00IIEeT0 00Opa30BaHMUS.

Ilepeuens (koaupukaTop) NpoBepsieMbIX TPeOOBAHNI K MeTaNpeAMeTHBIM pe3yJibTaTamM
OCBOEHUSI OCHOBHOII 00pa3oBaTe/ILHOI MPOrpaMMbl CpeIHero oo01ero 0opa3oBaHus

Kon
DOBEDAEMOLO [IpoBepsiemMbie TpeOOBaHMUS K METAIIPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
POBCP OCHOBHOM 00pa30BaTeIbHON MPOTPAMMBI CPETHET0 00IIeT0 00pa30BaHMs
TpeOoBaHUs
1 [To3HaBaTenbHBIC YHUBEpCAIbHBIC YaeOHbIe AecTBUA (Hanee - YY)
1.1 Ba3oBrie ornueckue neicTBUS
111 YcraHaBiIMBaTh CYIIECTBCHHBIH NMPU3HAK WM OCHOBAHUS JIJISI CPaBHEHMUS,
o Kjaccuukanuu 1 0000IIeHUS
112 BBISBIATE 3aKOHOMEPHOCTH M MPOTHBOPEYHMS B  PacCMaTPUBACMBbIX
o SIBJICHUSX
CamoctosarensHo  GOpMYIUpPOBAaTH M aKTyalIU3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
1.1.3
OTIPEIeNATh 1IeTH AEATEeIbHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUH HUX
JOCTHKEHHS
114 BHOCUTH KOppEeKTHBBI B JIEATEIBHOCTh, OIICHUBATh COOTBETCTBHE
o pe3yabTaTOB LIETISIM, OLIEHUBATh PUCKH MOCIEICTBHUH ESTEIHHOCTH
1.15 Pa3BuBatTh KpeaTUBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPo0iieM




1.2

ba3oBrle uccieqoBaTebCKUE TEUCTBUS

1.2.1

Bnametp  HaBbIKaMH  y4eOHO-HMCCIENOBATENBCKOM W IPOEKTHOM
JeATeTbHOCTH, HaBBIKaMU pa3pelieHus mpooaem

1.2.2

OBnazneHue BHUJIAMH JEATENBHOCTU IO IOJYYEHUIO HOBOI'O 3HAHMS, €ro
MHTEPIIPETALNY, TPE0OPa30BaHUIO U IPUMEHEHUIO B Pa3IMYHBIX Y4eOHBIX
CUTYalUsX, B TOM YMCIIE [IPH CO3JaHUH YU€OHBIX U COLMAIbHBIX TPOEKTOB

1.2.3

@opMUpPOBAHHE HAYYHOI'O THUMA MBIIUJIEHUS, BIJIAJICHUE HAyYHOU
TEPMHHOJIOTUEN, KIIFOYEBBIMU MOHATUAMHU U METOJAMU

1.2.4

BBIABIATE NPUYMHHO-CIIEICTBEHHBIE CBSI3M M AKTyaJIM3UPOBATh 3ajady,
BBIIBUTaTh TUNOTE3y €€ pEeleHUs, HaxXxOJWUTh AapryMEHTHl UL
JI0Ka3aTelIbcTBa CBOMX YTBEPXKICHWH, 3a7aBaTh MapaMeTpbl U KPUTEpPUU
peuieHus

1.2.5

AHaJ'II/I3I/IpOBaTB MOJIYYCHHBIC B XOJ€ PpCHICHUA 3aJadyu Ppe3yJIbTaThI,
KPUTHYCCKU OLICHUBATH UX JOCTOBCPHOCTH, IPOTHO3UPOBATE U3MCHCHUC B
HOBBIX YCJIOBUAX

1.2.6

YMeTh EepPeHOCUTh 3HAHUS B MO3HABATEIIBHYIO M MPAKTUUYECKYIO 00JacTH
KU3ZHEACSITSIIBHOCTH;

yYMETb UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00IacTei;

OCYILIECTBIISTh IleJIEHANPaBIECHHBIA TOMCK MEpEeHoca CPEICTB M CHOCOO0B
JecTBUS B MPOGECCUOHATIBHYIO CPEy

1.2.7

CnocoOHOCT, M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOMCKY MECTOI0B
peliCHUA IPAKTUYCCKUX 3aJad, I[IPUMCHCHUIO pa3jiM4HbIX METOIOB
ITO3HAHUA,

CTaBUTh U (OPMyIUpOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTENbHOM
NEeSITeNIbHOCTH U KU3HEHHBIX CUTYALIUSX;

CTaBUTb HpO6JI€MI>I U 3a71a4u, JOIMMYCKAOIMNEC AJIbTCPHATHBHBIC PCILICHU,
BbIABUI'aTb HOBBIC UACH, IIPCJIaraTb OPUIHHAJIIBHBIC IIOAXO0Abl U PCIICHUS

p83pa6aTLIBaTI> IUIaH PCIICHUA HpO6J'IeMBI C y‘léTOM aHaJIn3a MMCHOIIHNXCs
MaTCpHUAJIbHBIX U HEMATCPUAJIbHBIX PECYPCOB

1.3

Pabota ¢ unpopmarueit

13.1

Bnanerr HaBbIKaMU NOJy4eHUS HHGPOpPMAIMU M3 HCTOYHHUKOB DPAa3HbBIX
TUIIOB, CAMOCTOSITEILHO OCYHIECTBIIATH IIOUCK, aHAJIN3, CUCTEMATU3ALIHAIO U
UHTEpIpeTaLNi0 HHPOPMALIUU PA3IMUHBIX BUJOB U (OPM MpeICTaBICHUS

1.3.2

Co3naBaTh TEKCTBI B PA3IMYHBIX (QopMarax ¢ Yy4ETOM Ha3HAYCHMS
uHbOpMAllMM M IEJeBOH ayIUTOPHUH, BBIOMpAs ONTUMAIBHYIO (GOpMY
MPEICTABICHUS U BU3yaIH3alUU




OI_IGHI/IBaTB AOCTOBCPHOCTD, JICTUTUMHOCTD I/IHq)OpMaI_II/II/I, €€ COOTBETCTBHUE

1.3.3
MIPABOBBIM U MOPAJIBHO-3TUYECKUM HOpMaM
Hcnonw3oBath cpenctBa HMHPOPMALMOHHBIX ¥ KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B  PEIICHHMM  KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX H
1.3.4 OpraHM3allMOHHBIX 3a/Ja4 ¢ COONIOJICHHEM TpeOOBaHUA SPrOHOMHUKH,
TEXHUKH O€30MacHOCTH, THTHEHBI, PecypcocOepekeHusi, IMPaBOBBIX H
STHYECKUX HOPM, HOpM HH(POPMAITMOHHON 0€30IacHOCTH
135 Bnamerp  HaBBIKAMHM ~ pacrloO3HaBaHWSI W 3alIUTHl  MHQPOPMALUH,
e UH(POPMALMOHHON 0€30MacCHOCTH JTMYHOCTH
2 KommynuxkaTtuBHbie YV /]
2.1 OO6uenue
211 OcymecTBiaATh KOMMYHHKAIlMAd BO BceX cdepax IJKU3HHU; BIAJCTh
o pa3IUYHBIMU CIIOCO0aMU OOIIIEHUS U B3aUMOJACHCTBUS
212 Pa3BEépHYTO W JIOTHYHO W3JaraTh CBOIO TOYKY 3PEHHs C MCIOJIb30BaHUEM
o S3BIKOBBIX CPEJICTB
2.1.3 ApPryMEeHTHpPOBAaHHO BECTU AHAJIOT
3 Perynsarusabie YV /|
3.1 Camoopranuzanus
CaMOCTOATETHHO OCYHIECTBIATH O3HABATENBHYIO JESITEIbHOCTD, BBISIBIISITH
3.1.1 npoOjeMbl, CTaBUTh H  (HOPMYIUPOBAThH COOCTBEHHBIE 3aJa4yd B
00pa30BaTeNIbHON IeATENBHOCTH U dKU3HEHHBIX CUTYalUsIX;
JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM
CaMOCTOATENbHO COCTABJATh IIJIaH pelIeHHus MpobiemMbl ¢ y4ETOM
312 UMEIOIIUXCS PECypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEAIOYTCHHIA;
o JieNiaTh OCO3HAHHBIN BBEIOOD, apryMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTD
3a pelIeHue;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
CrocoOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOM SPyIUIMU B
pa3HbIX 00JaCTAX 3HAHUHN
3.2 CaMOKOHTpOJIb
321 JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JESITEIBHOCTD,

OLCHUBATH COOTBCTCTBUC PE3YJILTATOB LIC/IAM




Bnanerr HaBbIKaMM  TIO3HABAaTENBbHOW  pe(IeKCMH KaK  OCO3HAHHS
3.2.2 COBEPUIAEMBIX JIEHCTBUN U MBICIUTENBHBIX IIPOLIECCOB, UX PE3YyNIbTATOB U
OCHOBaHMUI;

WCIOJIB30BaTh MPUEMBI peIeKCHUH JUTSI OLIEHKU CUTYalluH, BIOOPA BEPHOTO
peueHus;

YMCTb OLCHHUBATHL PHCKHM H CBOCBPCMCHHO IIPMHHUMATL PCIICHHUA II0 HX
CHMXKCHUIO

OMOIMOHANIBHBIA  MHTEJUIEKT, MPEANoaraloliuii  cOpMUPOBAHHOCTD:
CaMOpEryJIMpOBaHUs, BKJIIOYAIOIIET0 CaMOKOHTPOJb, YMEHUE NPUHUMATH

3.3 OTBETCTBEHHOCTb 3a CBOE IOBEJIEHHE, CIIOCOOHOCTh aJaNTUPOBATHCS K
SMOIIMOHANBHBIM HM3MEHEHHUSIM U TPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTUBAIMHU, BKJIFOYAIOIIEH CTPEMIIEHUE K JOCTUKECHUIO LIETU U
yCcnexy, ONTHMH3M, WHULIMATHBHOCTb, YMEHHE JEHCTBOBATH, UCXOIA M3
CBOUMX BO3MOHOCTEM

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yNbTaThl OCBOCHHUS COJAEpKAHUS y4eOHOro IMpeaMeTa
«buonorus» Ha yriayOnIEHHOM YpPOBHE OpHUEHTHPOBaHBI Ha olecrieueHue
npoduiIbHOTO 00y4eHUs 00yJaronuxcs oOnogorun. OHU BKIIFOYAIOT: crielupudyeckue
JUIsi OMOJIOTUM Hay4YHbIe 3HAHUSA, YMEHHUS U CHOCOOBI JEWCTBUN IO OCBOCHHIO,
MHTEPIIPETAIMU U MPeoOpa30BaHUIO0 3HAHUM, BUBI JACSATEIBHOCTH MO TMOIYYCHHUIO
HOBBIX 3HAHUM M MX MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX, a TaKK€ B peabHBIX
KU3HEHHBIX cuTyanusx. [IpeameTHble pe3ynbTaThl MNPEACTaBICHBI IO TOAaM
U3YYCHHUS.

[IpenmeTHble pe3ynabTaThl OCBOCHHUS ydeOHOro mpeameta «buonorusi» B 10
KJlacce NOMKHBI OTPAXKaTh:

- ¢(hopMUPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX
HayK, B OPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, B IO3HAHUU 3aKOHOB
MPUPOABI M PEIICHUH TPOOJIEeM PaIlMOHAIBHOTO MPUPOJIONOIH30BAHUSA, O BKIIAJE
POCCHIICKUX U 3apYOC)KHBIX YUEHBIX B PA3BUTHE OUOJIOTHH;

- BJQJCHUE CHCTEMON  OHOJIOTMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIaralIine ONOJIOTMYeCKUEe TEPMUHBI U TMOHATUS (KU3Hb, KJIETKAa,
OpraHu3M, MeTa0oJIu3M, TOMEOCTa3, CaMOpPEryysiius, CaMOBOCIPOU3BEICHHUE,
HACIIEJICTBEHHOCTh, W3MEHYUBOCTb, POCT W PAa3BUTHE), OMOJOTMYECKHUE TEOPHUHU
(xnetounas teopusa T. lIBanna, M. llneiinena, P. BupxoBa, xpoMocoMHasi Teopus
HacnenctBeHHoct T. Moprana), yuenus (H. WM. BaBunoBa — o0 wnentpax
MHOTr000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX pacCTeHUH), 3aKOHbI (€AuHO0Opa3us
IIOTOMKOB TEPBOr0 TMOKOJEHUS, PACIICIUICHUS], YHUCTOThl TaMEeT, HE3aBUCHUMOIO



HacnenoBanust [. MeHaens, TOMOJOTUYECKUX PSAIOB B  HACIEICTBEHHOU
m3menunBocty H. V. BaBunosa), npuHUUIb (KOMILUIEMEHTAPHOCTH);

- BJIQJICHUE OCHOBHBIMH METOJaMU HAYYHOTO T[IO3HAHUSA, MHCIOJIb3yEMbIX B
OMOJIOTMYECKUX HUCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMUCAHHE, W3MEpPEHHUE,
HaOJII0/ICHKE, SKCIIEPUMEHT);

- YMEHHE BBIJESATH CYIICCTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT H
AYKapUOT, OJHOKIECTOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHUCJIE OaKTEepUid,
rpu0OOB, pacTEHUM, KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTraHOB U CHUCTEM OPraHOB
pacTeHUi, KUBOTHBIX, YEJIOBEKA, MPOIECCOB KUZHEACITEIHLHOCTH, MPOTEKAIOIIUX B
OpraHu3Max pacTEHUM, )KUBOTHBIX U Y€JIOBEKa, OMOJIOTHYECKUX MPOIECCOB: OOMEHa
BelIECTB (MeTaboJu3M), NpPEBpaALlEHUs DHEPruu, OpOXKEHHUs, aBTOTPO(HOIro M
reTepoTpoHOro THUIOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, MeiHo3a,
raMeToreHesa, 3IMOPHOreHe3a, IMOCTAIMOPUOHAIBHOTO pa3BUTHSI, PA3MHOXKECHUS,
WHJMBUIYaJTbHOTO pPa3BUTHUsI OpraHu3Ma (OHTOTeHEe3a), B3aUMOJEHUCTBHUS TEHOB,
reTepo3rca, MCKYCCTBEHHOT0 0TO0pa;

- YMEHHME YCTaHaBJIMBATh B3aWMOCBS3M MEXIYy OpraHoOMJaMU KJICTKHU H WX
(GYHKIUSAMH, CTPOSHUEM KJIETOK Pa3HBIX TKaHEH U MX QYHKIUSIMH, MKy OpraHaMu
U CUCTEMaMU OPTaHOB y PaCTCHUH, )KUBOTHBIX U YeJIOBEKa U UX PYHKIIUIMU, MEKITY
CHUCTEMaMH OPraHOB M MX (DYHKITUSMH, MKy dTariaMyd oOMeHa BEIIeCTB, dTallaMH
KJIETOYHOTO IHMKJIA W JKM3HEHHBIX IMKJIOB OPTaHU3MOB, dTalaMHU 3MOPHOHAIBHOTO
Pa3BUTHSA, TEHOTUTIOM U (DEHOTUIIOM, PEHOTUIIOM U (haKTOpaMH CPeJibl OOUTAHUS;

- YMEHHUE BBISBISATh OTIMYMUTEIbHBIE NPHU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

- yYMEHHE WHCIOJb30BaTh COOTBETCTBYIOUIME aAPTYMEHTBhI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CHUMBOJIUKY JJIA JOKa3aTelbCTBA POJICTBA OPraHU3MOB PAa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

- YMEHHUE peniaTh OMOJIOTHYECKHUE 3a/1a4H, BBISBIATH IPUYUHHO-CJICICTBEHHBIC CBSI3H
MEXTy UCCIIeTyEMbIMU OMOIOTMUECKIUMHU ITPOLIECCAMH U SIBICHUSIMU, JI€TaTh BEIBOIBI
Y TIPOTHO3bI HA OCHOBAHMH MOJYYEHHBIX PE3YJIHTATOB;

- YMEHHUE BBITIOJNHATH Ja00paTOpPHBIE U MPaKTUYECKUE pabOThI, COOJI0IaTh ITpaBHiIa
pu paboTe ¢ y4eOHBIM U JTa00paTOPHBIM 000PYI0BaAHUEM;

- YMEHHUE BBIBUTATh THIOTE3bI, MPOBEPSATh UX IKCIIEPUMEHTATLHBIMU CPEJICTBAMU,
dbopMynupysi 1enb HMCCIENOBaHUsA, aHAIM3UPOBATH MOJNYYCHHBIC pPE3yJIbTaThl U
JIeNaTh BHIBOIBI;

- yYMEHHE YYacTBOBaTh B Y4YEOHO-HCCIEIOBATENbCKOW paboTre 1o OuoIoTHH,
OKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, H
MyOJTUYHO TIPEICTABIATH MMOTYYEHHBIE PE3YIIbTAThl HA YUEHUIECKUX KOHPEPCHITUSX;
- YMEHHE OIICHUBATh dTUYECKUE ACIIEKThI COBPEMEHHBIX MCCIICIOBAHMIA B 00JIacTH
Owonornu ¥ MEAUIUHBI (KJIOHMPOBaHWE, WCKYCCTBEHHOE OIUIOIOTBOPEHHE,
HaIpaBJICHHOE U3MEHEHUE T€HOMAa U CO3/]JaHHEe TPAHCTEHHBIX OPraHU3MOB);

- yMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymied mpodeccnoHaTbHON
NEATeNIbHOCTH B 00JacTU OWOJOTHUH, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO3SIIICTBA, MUILEBOM MPOMBINIIIEHHOCTH, YriayOJsiTh MO3HaBaTEIbHbIN
WHTEpeC, HalpaBJICHHbIM Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOUIEH mpodeccuu u



MPOJOJDKEHNE  OMOJIOTMYECKOro  00pa3oBaHMs B OpraHU3aldigX CPEJHEro
po¢eCCUOHANILHOTO U BBICIIIETO 00pa30BaHUs.

[IpeamerHbie pe3ynbTaThl OCBOeHHs yueOHoro mpeamera «buonorus» B 11
Kjlacce JOJIKHBI OTPAXKATh:
- ¢(pOpMUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B ()OPMHUPOBAHHWU COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHBI MHUpaA, B
MO3HAHUU 3aKOHOB MPUPOJILI U PEIICHUH YKOJIOTHYECKUX POOJIEM YeJIOBEYECTBa, a
TaK’K€ B PEIICHUH BOIPOCOB pAlMOHAIBHOIO MPUPOJONOIb30BAHUSA, U B
(OopMHUpPOBAaHUU LEHHOCTHOIO OTHOIIEHHUS K MPHUPOAE, OOLIECTBY, YEIOBEKY, O
BKJIaJI€ POCCUMCKUX U 3apYyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;
- yYMEHHE BIJIaJIeTh CHUCTEMOH OHMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET
onpejieieHus] M TOHMMaHWe CYHHOCTH OCHOBOMOJAraromuX OHOJIOrHYECKUX
TEPMUHOB M TMOHATUH (BHUJ, SKOCUCTeMa, Ouocdepa), OHUONOrHUECKHE TEOPHUH
(aBomrononHas Teopus Y. JlapBrHa, CHHTETHUECKast TEOPHsI SIBOJIIOLUH ), yueHus (A.
H. CesepuoBa — 0 myTsx W HampabieHUsX sBostounu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeTHyeckoro paBHoBecus JIx. Xapau u B. BaitnOepra,
3apoabiieBoro cxoncrea K. M. bopa), mnpaBuna (munumyma [O. JluOuxa,
HKOJIOTMYECKON MUpaMuIbl SHEPruu), rumnote3nl (rumoresa «mupa PHK» V.
I'unGepra);
- YMEHHUE BJIaJIeTh OCHOBHBIMH METOJIaMHU HAYYHOTO TMO3HAHUS, MCIOJIb3YEMBIMHU B
OMOJIOTUYECKUX HCCIEAOBAHUSX IKUBBIX OOBEKTOB U JSKOCHCTEM (OINMHCaHHE,
u3MepeHue, HaOo/IeHne, 3KCIEPUMEHT), CHoco0aMu BBISBICHUS M OIEHKU
AHTPONOTEHHBIX U3MEHEHUH B IPUPOJIE;
- YMEHUE BBIICNIATH CYIIECTBEHHBIEC MPU3HAKU: BUJIOB, OMOTEOIIEHO30B, IKOCUCTEM U
o6uocdepnl, CTAOMIM3UPYIOLIETO, NBIKYIIETO M Pa3pbIBAIOIIETO E€CTECTBEHHOIO
0oTOOpa, aIIOMATPUYECKOTO M CHUMIIATPUYECKOTO BHI000pa30BaHMS, BIUSHUS
JIBUKYIIMX CHJI DBOJIONUM HAa TEeHO(GOHJ TMOMYJISIUH, MPUCTIOCOOIECHHOCTH
OpraHu3MOB K cpejie 00UTaHus, YepeOBaHMS HAPABICHUH SBOJIOIUU, KPYTOBOPOTA
BEIIECTB ¥ MIOTOKA SHEPTUU B SKOCUCTEMAX;
- YMEHHE YCTaHABIUBATh B3aUMOCBSI3H MEK/Ty MPOIIECCAMH IBOJIOLNHU, ABUKYITUMU
CWIaMH  aHTPOIMOTreHe3a, KOMIIOHEHTAMU  Pa3IMYHBIX  DJKOCHUCTEM U
MPUCIIOCOOJICHUSMU K HUM OPTaHU3MOB;
- YMEHHUE BBISBIISITh OTJIMYUTEIbHBIE IPU3HAKU KUBBIX CUCTEM, IIPUCIIOCOOIEHHOCTD
BUJIOB K cpejie oOuTaHus, aDMOTHUECKUX U OMOTHYECKUX KOMIIOHEHTOB SKOCUCTEM,
B3aMMOCBSI3€M OpPraHM3MOB B COOOILECTBaX, AHTPOIOTEHHBIX W3MEHEHUH B
AKOCHCTEMAaX CBOECH MECTHOCTHU;
- YMEHHE HCIOJb30BaThb COOTBETCTBYIOIIME aAPryMEHThbI, OHOJIOTrMYECKYIO
TEPMHUHOJIOTUIO U CHUMBOJIUKY JJI JOKa3aTelbCTBA POJCTBA OPraHU3MOB DPA3HBIX
CHUCTEMaTUYECKUX TPYII, B3aUMOCBS3H OPTaHU3MOB U CpeAbl OOUTaHUs, €AMHCTBA
YeJIOBEYECKHUX PAC, HEOOXOAMMOCTH COXPAaHEHHs MHOI000pa3usi BUJOB U 3KOCHCTEM
KaK YCJIOBUS COCYLIECTBOBAHUS TPUPOJBI U YEIOBEUECTBA;
- YMEHHUE peraTh OMOJIOrMYECKHUE 3a/1a4H, BBISBIATh IPUUYMHHO-CIIEICTBEHHbBIE CBS3H
MEXAY UCCIeayeMbIMU OMOJIOrMYECKUMU MTPOLIECCAMU U SIBJIEHUSMH, J1€71aTh BHIBObI
Y IPOrHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;



- YMEHUE BBIMOJHATH Ja00paTOPHBIE U MPAKTUYECKUE pabOThl, COOI0IATH MTPaBUIIA
npu pabote ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYA0OBAHUEM;

- YMEHHUE BBIJIBUTATh THIIOTE3bI, MPOBEPATh UX IKCIIEPUMEHTAIBHBIMU CPEJCTBAMU,
GopMynupysi 1LeTb HCCIEIOBaHMs, AHAIM3UPOBATH MOJYyUYEHHBIC PE3YyNbTaThl U
JIeaTh BEIBOIBI;

- yYMEHHE YYacTBOBaTh B Yy4e€OHO-HCCIIENIOBATEIbCKON paboTe 1Mo OHOJIoTHH,
DKOJIOTUM M MEIWIIMHE, MPOBOAMMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, H
MyOIMYHO MPECTaBIATh MONTYYCHHBIE PE3yIbTaThl HA YYCHHUECKUX KOH(DEPEHITHX;
- YMEHHE OILICHWBATh THIIOTE3bl U TEOPHUH O MPOUCXOKICHUH >KU3HHU, YeJIOBEKa U
YeNIOBEUECKNX pac, O NPUYMHAX, TOCIEACTBUAX M CHOco0ax MpeaoTBpalleHUs
r1o0aabHbIX U3MEHEHUH B Ouocdepe;

- yMEHHME OCYLIECTBISATh OCO3HAHHBIM BbIOOp Oyayuied npodeccruoHanbHON
JESTETLHOCTH B 00JIACTH OMOJIOTHH, SKOJOTHH, MPUPOIONOIB30BAHNS, MEIUIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SICTBA, MHUIIEBOU
NPOMBIIIUICHHOCTH, YTIIyONSITh TO3HABAaTENbHBIH HMHTEpPEC, HANpaBICHHBIA Ha
OCO3HAaHHBIA  BBIOOP  COOTBETCTBYIOMICH  TpodecCMM W MPOJOJIKCHHE
OHMoormuecKoro 00pa3oBaHUsl B OPTaHM3AIMIX CPEAHETO MPO(ECCHOHATHLHOTO |
BBICIIIETO 00pa30BaHMS.

B denepanbHbIX W perHOHANBHBIX MPOLEAYypax OIEHKH KayecTBa
o0pa3oBaHus UCIIONIB3YETCs MepeueHb (KOAU(PUKATOP) pacipeeIeHHbIX M0 KilaccaM
pOBEPSIEMbIX TPEOOBAHUI K pE3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOU

IMporpaMmel CpCIaHCTO O6IIICPO 06pa3OBaHI/ISI " 3JICMCHTOB COACPIKAHUA 110 OMOJIOTHH.

IIpoBepsiemble TPeOGOBaHNS K Pe3yJibTaTaM OCBOCHUS OCHOBHOM

o0pasoBareabHOM nporpammel (10 kixacc)



Kon
MIPOBEPSIEMOTO

pe3ynbTaTa

[IpoBepsieMble IPEAMETHBIE PE3YIBTATHI OCBOCHUS OCHOBHOM

00pa3zoBaTeILHOM IPOrpaMMBbI CPEAHETO 0OIIETO 00pa30BaHUS

1

ChopMUpPOBAaHHOCTh 3HAHUM O MECT€ U POJU OUOJOTUM B CUCTEME
HAy4YHOT'O 3HAHUSI €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHOU KapTUHBI MHUpa M HAYyYHOTO MHPOBO33PEHUS; O
BKJIaJIC POCCUUCKMX U 3apyOCkKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosiornu; (QyHKIMOHAIBHOM TPAMOTHOCTH 4YeJOBEKa JUIS pelICHUs
YKU3HEHHBIX 33724

YMeHue pacKpbIBaTh COJAEpXKaHUE OHOJIOTMYECKHX TEPMUHOB U
NOHSITUI: >KM3Hb, KJIETKa, OpraHu3M; MeTaboiau3M (0OMEH BEILIECTB U
NpeBpallleHue DJHEPruu), TOMeocTa3 (caMoperyisiuus), YpOBHEBas
OpraHu3alys >KHUBBIX CHCTEM, CAaMOBOCIPOM3BEJEHUE (PEernpoayKIus),
HACJIeICTBEHHOCTh, U3MEHUHUBOCTb, POCT U Pa3BUTHE

YMeHue uznaraTh OMOJIOTMYECKHE TeOpUHU (KJIETOYHAs, XPOMOCOMHasI,
MyTarmonHas ), 3akoHsl (I'. Mennens, T. Moprana, H.Wl. BaBunosa) u
yaeHUs: (0 IIEHTpax MHOTO00pa3us M TPOHUCXOXKIEHUS KYJIbTYPHBIX
pactrenuii H.M. BaBunoBa), onpenensTh TpaHUIlbl UX MPUMEHUMOCTU K
PKHUBBIM CUCTEMAM

YMeHue BianeTb METOJaMU Hay4yHOTO TII0O3HaHWS B OHOJIOTUHU
(HaOJIOJIeHUE W ONMUCAHUE KUBBIX CHUCTEM, IMPOIECCOB U SBIICHUI;
opraHu3anys W  TpPOBEJEHUE  OHOJIOTHYECKOTO  AKCIEPUMEHTA,
BBIJIBKEHUE  TUIIOTE3BI; BBISIBJICHUE  3aBUCUMOCTH  MEXIY
UCCIIEyEMBIMH BEJIMYMHAMU, OOBSICHEHUE TOJYYEHHBIX PE3YJIbTATOB,
VCIIOJIb30BAHHBIX HAYYHBIX ITIOHITUNA, TEOPUN U 3aKOHOB; YMEHUE JE1aTh
BBIBOJbl HA OCHOBAHUU IMOJTYYEHHBIX PE3YIHTATOB)

'YMeHUE BBIICNATH CYLIECTBEHHBIE IPU3HAKU BUPYCOB, KIIETOK




MPOKAPHOT U SYKAPHOT, OTHOKICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB;
0COOEHHOCTH MPOLIECCOB OOMEHA BELIECTB M IMPEBPAICHHS] SHEPTHHU B
KJIeTKe, (OTOCHMHTE3a, IUIACTUYECKOTO M DSHEPreTHYeCKOro oOMeHa,
XeMOCHHTE3a, MHUTO3a, MeWo03a, OIJIOJOTBOPEHHS, Pa3MHOKCHUS,
WHAUBUAYAJIBLHOTO Pa3BUTHS OpraHu3ma (OHTOT€HE3)

YMeHHe ~ MpUMEHATh  MOMydeHHbIE  3HAaHUS OIS OOBSICHEHHUSA
OMOOTMYECKUX TPOIECCOB M SBICHUH, AN TMPUHATHS MPAKTHUECKHUX
pelIeHU! B MOBCEHEBHOM KU3HU B LENSIX oOecrneueHus 0e30MacHOCTH
CBOETO 3/10pPOBBSl U 370POBBS OKPYXAIOIIUX JIIOJEH, COOM0EHUST HOPM
TPaMOTHOTO TOBEACHHS B OKpPY)KaIOIIEH MPUPOIHON Cpejie; MOHNMaHHe
HEOOXOMMOCTH HCITOJIb30BaHUs JOCTH)KCHUN COBPEMEHHON OMOJIOTHH U
OMOTEXHOJIOTUI IS PAIlMOHATIBFHOTO TPUPOIOMOIB30BaAHUS

YMeHue peuiaTtb 3JICMCHTAPHBIC TCHCTUYCCKUC 3aJa4YXM Ha MOHO- H
I[I/IFI/I6pI/IIIHOG CKpCIIMBAHUC, CICIUICHHOC HACJICAOBAHUC, COCTABJIATH
CXCMbI MOHOFI/I6pI/IJIHOFO CKpCIIMBaHUA MJId IPEACKA3aHUA HACICIOBAHUA
[MPU3HAKOB Y OPraHu3MoOB

'YMeHHE BBIONHATH JJA00OpaTOPHBIE U MPAKTUIECKHE pabOThI, COOIIOIATh
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1ab0paTOpHBIM 000PYyI0BaHUEM

YMeHHe KPUTHYECKH OICHHWBATh W HMHTEPIPETUPOBATh HHOOPMAIUIO
OMOJIOTHYECKOTO COACPIKAHUS, BKITFOYAIONTYIO TICEBIOHAYYHbBIC 3HAHUS U3
paznuuHbIX  McTOYHMKOB (CMU, Hay4YyHO-IIONYJISIPHBIE MaTepHalbl);
ATUYECKHUE aCTIEKThI COBPEMEHHBIX HCCIICOBAaHUIN B OMOJIOTHH, MEIUITUHE,
OHOTEXHOJIOTUH

10

YMeHne co3naBaTh COOCTBEHHBIE NMHUCHbMEHHBIE M YCTHBIE COOOIICHUSA,
000011251 OMOJIOTHYECKYI0 HMH(OOPMALMI0 M3 HECKOJbKUX HCTOYHHUKOB,
PaMOTHO HCIIOJIh30BaTh MOHATHIHBIN amnmapaT OHOJIOTHH

IIpoBepsieMmble d1eMeHTHI coaepxkanus (10 kiaacc)

Kox

[IpoBepseMblii 3JIEMEHT COJIEpKaHUS

1 |Buosorus kak Hayka

1.1 |buonorus - Hayka o XUBOM npupoje. Pons 6Guonoruu B popMrpoBaHuu




COBpPEMEHHON Hay4HOU KapTuHbI Mupa. CucteMa OMOIOTUYECKUX HAYK

1.2

MeToapl TO3HAHMS KUBOW MTPUPOJLI (HAOIIOJIEHHE, IKCIEPUMEHT, OIHUCAHUE,
n3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTUCTUYecKas oOpaboTka
TaHHBIX )

JKUBBIE CUCTEMBI M UX opraHu3anus

DKuBbie cuctembl (OMOCHUCTEMBI) Kak MpeaMer u3ydeHus Ouomoruu. CBOICTBa
OMOCHUCTEM U UX pazHOOOpazue

YPOBHM OpraHu3alud OWOCUCTEM: MOJEKYJISAPHO-TEHETUUECKUH, KIETOUYHBIH,
OpraHU3MEHHbIH, TOMYJISIIIUOHHO-BUIOBOM, 9KOCUCTEMHBIN, OMOCPEpHbIT

XHUMHUUYECKUM COCTaB U CTPOCHUC KIICTKHU

XUMHUUYCCKHUM COCTaB KJIETKM. XHMHUYECKHUE DJICMCHTHI: MAaKpO3JICMCHTHI,
MUKPOIJICMCHTHI. Boz[a U MHUHCPAJIBHBIC BCIICCTBA. CDYHK]_II/II/I BOJABI H
MUHCPAJIIbHBIX BCIICCTB B KJICTKC. HOI[I[GP)K&HI/IG OCMOTHYECKOro OajaHca

3.2

benku. CoctaB u cTpoeHue O€nKOB. AMHUHOKHCIOTBHI - MOHOMEpHI OEJIKOB.
He3zameHnMble U 3aMEHUMbIE aMUHOKUCIOTBI. AMHUHOKHUCIIOTHBIM COCTaB. YpOBHU
CTPYKTYpbl O€IKOBOW MOJIEKYyNbl ([IepBUYHAS, BTOpUYHAs, TpPETUYHAS U
YeTBEpTUYHAA CTPYKTypa). XHUMHUYECKHe CBoHcTBa OenkoB. buonornyeckue
(GyHKIIMN OENKOB.

depmeHThl - Ouonormyeckue karanuzatopel. CTpoeHue ¢depMeHTa: aKTUBHBIN
LHeHTp, cyOctpatHas creuupuyHocts. Kodepmentsl. Butamussl. Ornnuus
(epMEHTOB OT HEOPraHNYECKUX KaTaau3aTOpPOB

3.3

YrrneBonbl: MOHOcaxapuabl (TIIOKO3a, prud03a W J1e30Kcuprb03a), Jaucaxapuibl
(caxapo3a, JaKTo3a) M TOJUCAaXapuabl (Kpaxmall, TJHKOTeH, IeJUTI0I03a).
buonornyeckue GyHKIHH YTIEBOIOB.

Jlunuael: TpUrIMIepuibl, crepouasl, hochomunuasl. ['mapoduibHOTHIPOGOOHBIE
cBoiicTBa. buonornveckune QyHKuU aunuaoB. CpaBHEHHE YTIIEBOJIOB, OCIKOB U
JTUITHIOB KaK UCTOYHUKOB SHEPTUH

3.4

Hyxnennossie kucnotel: JIHK n PHK. Hykneornasl - MOHOMEpPBI HYKIIEMHOBBIX
kucnot. Ctpoenue u Gynkruu JJHK. Ctpoenune u pynkmun PHK. AT®: ctpoenue

U QYHKITUH

3.5

[{uTosorus - Hayka o kietke. Kiierounast teopusi. MeToasl U3y4eHus KIETOK

3.6

Kietka kak uenocTtHas xkuBas cuctema. OOnme Npu3HAKW KIETOK: 3aMKHYTas
HapykHast MemOpana, mosiekynbl JIHK kak reHetmyeckuil ammapart, cuctema
cuHTE3a Oeka




3.7

Tunsl KIETOK: 3yKapUOTHYeCKass M MpokapuoThueckas. OCOOEHHOCTH CTPOCHHUS
npokapuotudyeckoil  kierku. Kiierounas  crenka — Oakrepuil.  CtpoeHue
DYKAPUOTUYECKOW KJIETKHM. OCHOBHBIE OTJIWYUA PACTUTENBHOW, XUBOTHOM U
rpUOHON KIETKU

3.8

[I0BEpXHOCTHBIE CTPYKTYPbI KJIETOK - KJIETOYHAs CTEHKA, TIJIMKOKAIUKC, HX
¢ynkuuu. [1nazmatuyeckas memOpana, e€ cBoiicTBa u pyHkuu. Llutonnazma u eé
opraHouibl. OnHOMEMOpaHHBIE OPraHOMIbl KJIETKU: HHAOIIa3MAaTHYeCKas CETh
(OIIC), anmapar ['onbaxu, nuzocombl. [loayaBTOHOMHBIE OPraHOUABI KIIETKH:
MUTOXOHJIpUH, IUIACTUABL. lIponMcxoxkaeHne MUTOXOHAPUN M IIACTUI. Buael
wiactugl. HememMOpaHHble OpraHOMJbI KJIETKH: pUOOCOMBI, KJIETOYHBIM LIEHTD,
PECHUYKH, )KTYTUKU. DYHKIIMH OPraHOUIOB KJIETKH. BKiIroueHus

3.9

SAnpo - perynaropHblid ueHTp kieTku. CTpoeHue siapa: sjuepHas o00J0dYKa,
KapuoIia3Ma, XpOMaTHH, SIPBIIKO. XPOMOCOMBI

3.10

TpchnopT BCHICCTB B KIICTKEC

}KI/ISHG,HGHTCJIBHOCTI) KIJIICTKH

4.1

OOMeH BemecTB, WIM MeTa0oIu3M. ACCUMWIAINUA (TUIACTUYECKUN OOMEH) U
MUCCUMITSITTUS  (PHEpreTUYeckuii oOMEH) - JBE CTOPOHBI €IMHOrO Mpolecca
MeTabonu3Ma. Turmbl oOMeHa BemecTB: aBTOTPO(HBIM u reTeporpodHbIid. Pob
¢bepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUH YHEPTUU B KIIETKE

4.2

dotocunte3. CBeToBas U TeMHoBas ¢a3bl PorocuHre3a. Peaknuu dorocuHTesa.
DddexTuBHOCTh (hoTOCHMHTE3a. 3HaueHHe (OTOCHMHTE3a IS KU3HH Ha 3eMile.
Brnusaue ycnmoBuii cpeapl Ha  (OTOCHHTE3 U CIOCOOBI TOBBIMICHHUS €TO
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.

XeMocHHTe3. XeMOCHHTE3UpYoIue OakTeprun. 3HaUeHUE XeMOCHHTE3a JJIsl )KU3HU
Ha 3emJie

4.3

OJHepreTHvecknii OOMEH B KIETKe. PacimerieHue BeEIIecTB, BBIICICHUE U
AKKYMYJIHUPOBAaHHUE YHEPTUU B KJIETKE. DTalbl JHEPTreTUIECKOTr0 oOMeHa. [ mukonus.
bpoxkenne u ero Buabl. KucnopomHOoe OKHCICHHE, WM KICTOYHOE JbIXaHUE.
O PeKTUBHOCTD IHEPTETUUECKOTO 0OMEHA

4.4

Peakiuu maTpuuHoro cunresa. [ 'enernueckas napopmanus u JJHK. Peanuzanus
FEHETUYECKOW HHQOpMAIMM B KIETKe. ['€HeTM4YecKuid KOJI U €ro CBOICTBA.
Tpanckpunuus - matpuunblid cuHTe3 PHK. Tpancnsuusa - OuocunHte3 Oenka.
KoaupoBanne aMiHHOKHUCIOT. Posib pubocom B OnocuHTEe3e Oenka

4.5

Hexknerounsie OpMBI KU3HU - BUPYCHI. VICTOpHUS OTKPBITUS BUPYCOB




(A.1. NBanoBckuit). OCOOCHHOCTH CTPOEHHSI U KUZHEAEATEIBHOCTH BUPYCOB.
bakrepuodaru. bone3Hu pacTeHui, KUBOTHBIX M YEJIOBEKAa, BBI3BIBAEMBIC
Bupycamu. Bupyc ummynoneduimura yenoseka (BHUY) - Bo36ynurens CIIN/a.
[IpoduitakTrika pacpoCTpaHEHUs] BUPYCHBIX 3a001€BaHUI

Pa3smuoxenue u HHANBUAYaJIbHOC PAa3BUTHC OPraHU3MOB

KiieTouHblil UK, WIM SKU3HEHHBIW UMK KieTku. WHtepdaza u MHTO3.
[Ipornecchl, npotekatomue B uHTep(daze. Pemnukanus - peakuuss MaTpUIHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIIL.
JlunmonaHBI M TAlUIOWJIHBIA  XpPOMOCOMHBIE  HAaOOphl.  XPOMATHBIL.
LluTonornueckue OCHOBbI PAa3sMHOXKEHHS W HHAWBUAYAIbHOTO PpPAa3BUTHSA
OPTraHU3MOB.

Jlenenne knetkm — wmurto3. Cragum muto3a. IIporecchl, mpoucxoasuue Ha
pPa3HBIX CTAAUSIX MUTO3a. BHOJIOTMYECKUI CMBICII MATO3a

5.2

@opMbl pa3MHOXKEHHUSI OpPraHu3MoB: Oecrnojioe M mojoBoe. Buael Oecrosoro
Pa3MHOXEHUS: JIEJICHUE HaJBOE, ITOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHuE, BEr€TATUBHOE Pa3MHOKeHUE. ICKycCTBEHHOE KIIOHUPOBaHHE
OpPIraHMU3MOB, €r0 3HaYEHHE ISl CEJEKLUU

5.3

[TomoBoe pa3sMHOKEHHUE, €T0 OTIUYHUS OT OECITOIOTO.

Meito3. Cragum wmeiiosza. Ilpoiecchl, npoucxoidive Ha CTagusiax Meno3sa.
[loBenenue xpomocoM B Meno3e. KpoccuHroep. bHOJIOTMYECKUNA CMBICT U
3HauCHHE Mero3a

5.4

["ameTorenes - mporecc 00pa3oBaHMs MOJIOBBIX KJIETOK y >KMBOTHBIX. [lomoBbIe
KEJIEe3bl: CEMEHHUKU M ssudHUKH. OOpa3oBaHUE W Pa3BUTHUE TMOJIOBBIX KIETOK -
rameT (CIepMaro3ou, SUIEeKIeTKa) - criepMaTorene3 u ooreHes. OCoOEHHOCTH
CTpOEHUS SULEKIETOK U criepmaTo3onioB. OmnonorBopenue. [lapreHorenes

9.5

NuauBuayanbHoe — pa3BuTHe  (OHTOTE€HE3).  OMOPHOHAIBbHOE  pa3BUTHE
(oMOpuorenes). Dtamnbl SMOPHOHATBFHOTO PA3BUTHSI Y TMMO3BOHOYHBIX KUBOTHBIX:
npoOsieHne, racTpyismus, opranorede3. [loctamOpuonanbHoe pasButue. THIBI
MOCTAMOPHOHATIEHOTO Pa3BUTHS: TPsIMOE, HEempsaMoe (JIMYMHOYHOE). BrusiHue
Cpenbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CTIOCOOHBIC BBI3BIBATH BPOKIEHHKIC
YpPOJCTBA.

Poct u pazsutue pacteHuil. OHTOreHe3 [IBETKOBOTO PACTEHUS: CTPOECHUE CEMEHH,
CTaJuu Pa3BUTUS

H&CJIGI[CTBCHHOCTB N U3BMCHYHMBOCTDH OPraHu3MOB




6.1

[IpenmMer u 3agauu reHeTuky. Victopus pa3BUTHs T€HETUKU. BKilag pocCUMCKUX U
3apyOeKHbIX  Y4€HBIX B  pa3BUTUE  TEHETHUKU. METoIbl  I€HETUKH
(THOPUIOIOTUUECKUIA, HATOT€HETUYECKUN, MOJIEKYJISIPHO-TEHETUUECKUI).
OCHOBHBIE TEHETHYECKHE MOHATHS. ['eHeTnyeckass CUMBOJIMKA, UCIIOIb3yeMasl B
CXeMax CKpEeLIMBAHUN

6.2

3aKOHOMEPHOCTH HACJIEIOBaHMs TMPU3HAKOB, YCTaHOBICHHBIE [. MeHmenem.
MoHOTHOpUIHOE CKpeIIMBaHUE. 3aKOH €IUHO00pa3us THUOpPUIOB MEPBOTrO
nokosieHus. [IpaBuiao JOMUHUPOBaHWMS. 3aKOH pacIICIUICHUsS MPU3HAKOB.
['umore3a yncToThl TameT. [1oTHOE U HeMTOTHOE JOMHUHHPOBAHUE.

JluruOpuaHOe CKpeniuBaHue. 3aKOH HE3aBUCUMOTO HAcCJICJIOBaHHS IPU3HAKOB.
[[uTOreHeTUYECKHEe OCHOBBI JUTHOPUIHOTO CKPCIIMBAaHMS. AHAIM3UPYIOIICE
ckpemuBaHue.  Vcmonp30BaHWE — AHAIM3UPYIOMIETO  CKPEIIMBAaHUS  JUIS
OTpe/IeTICHNUS] TEHOTHIIA 0COOH

6.3

CII@HJIGHHOG HaCJICAOBAHUC IIPU3HAKOB. Pa6ora T. MopraHa M0 CHCINICHHOMY
HaCJICIOBaHHUIO T'CHOB. HapymeHHe CHOCIIJICHUA I'€HOB B pE3YIbTATEC
KPOCCHHI'OBCPaA. XpOMOCOMHaH TCOPHUA HACICACTBCHHOCTH. ['eneTnueckue KapThI.
['eHeTHKka 1OJIA. XpOMOCOMHOC OIIPCACIICHUC II0JIA. AYTOCOMLI N IIOJIOBBLIC
XPOMOCOMEI. I'omorameTHeie u IeTCpOramMCcTHbIC OPIraHU3MBI. HaCJ'IG,ZIOBaHI/Ie
[MPU3HAKOB, CHCINVICHHBIX C ITIOJIOM

6.4

3MeHYMBOCTh. BHUIbI M3MEHUMBOCTU: HEHACJE/ICTBEHHAsT W HACJEICTBEHHAS.
Posib  cpeapl B HEHACIEICTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAUGUKAITMOHHON N3MEHUYUBOCTH. BapuarimoHHBIN psij ¥ BaprualliOHHas KpUBasl.
HopMma peaknuu npuszHaka. KonudecTBEHHbIE M Kau€CTBEHHBIE MPU3HAKU U UX
HOpMa peakiuu. CBoHCTBa MOIU(PUKAITMOHHON N3MEHIHMBOCTH

6.5

HacnenctBeHHasi, WM TEHOTUNIHMYECKas, W3MEHUYMBOCTh. KomOuHaTHMBHAs
W3MEHUYMBOCTh. Meio3 U T0JIOBOM MpOIEecC - OCHOBA KOMOMHATHBHOM
M3MEHUYMBOCTU. MyTarmonHas n3MeH4YuBOCTh. Kitaccudukanys myTanmii: TeHHbIC
XPOMOCOMHBIE, TeHOMHBIE. YacToTa M MpUYMHBI MyTanuii. MyTareHHbie (haKkTOpHI.
3aKOH rOMOJIOTHUECKHUX PSIAOB B HacheacTBeHHOM n3aMeHunBocty H.U. BaBunosa

6.6

['enetnka uyenoBeka. Kapuotun dyemoBeka. OCHOBHBIE METOJbl T'€HETUKH
JEIIOBEKA: reHeajJorndeCcKu, OJIM3HEIIOBBIN, LIMTOT€HETUYECKUM,
OMOXMMHUYECKUN, MOJIEKYISIpHO-TeHeTHYeCKuil. COBpeMEHHOE OIpe/ieeHre




reHOTHUIIA: MOJTHOTEHOMHOE CEKBEHHPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM YHCIE C
momombio IIIIP-amamm3a. HacmencTBeHHBbIC 3a00/€BaHUS 4YCIOBEKA: TI'CHHEIC
007ne3HU, 0OJIE3HH C HACIEACTBEHHOM MPEeapacnooKEHHOCThI0, XPOMOCOMHbIE
0one3nn. ComaTHUeCKHME W TeHepaTHBHblE MyTauuu. [IpuHIMIBL 370pOBOTO
o0Opa3a )KU3HU, TUarHOCTUKH, TPO(PUIAKTUKY U JI€UEHUS TeHETHUECKUX O0se3HeN.
Menuko-reHeTHYeCKoe KOHCYIbTUPOBaHKE. 3HaY€HUE MEIUIIMHCKON TeHETUKH B
NpeIOTBPAIlEHUH U JICYeHUH T'eHETHYECKUX 3a00JIeBaHM YeJoBeKa

Cenexius opranu3mMoB. OCHOBBI OMOTEXHOJIOTUH

Cenexnys Kak HayKa U IIPOLECC. 3ap0kKICHHUE CEIEKIUU U IOMECTUKALU. Y YCHUE
H./1. BaBunoBa 0 LEHTpax MPOMCXOXKACHHUS U MHOTro00paszusi KyJbTYpPHBIX
pacteHnil. LleHTpbl NpPOMCXOXKAECHUS AOMAIIHUX JKUBOTHBIX. CoOpT, mopoja,
TaMM

7.2

CoBpeMeHHBbIE METOJIbl CeNeKIMU. MaccoBblii M WHAMBUAYAIbHBIM OTOOpHI B
CEJEKIIMM pacTeHWil W KUBOTHBIX. OueHka sKcTepbepa. bin3kopoacTBEHHOE
cKpemiuBaHue - WHOpuauHr. Yucras nuHus. CKpelMBaHUE YHCTHIX JIMHUM.
['erepo3uc, niau rudpuaHas cwia. HepoacTBeHHOE CKpeliuBaHue - ayTOPUIUHT.
Otnanénnas rtuOpuauzanus U e€ ycnexu. VICKycCTBEeHHBIM MyTareHes u
MOJIyYEHUE TMOIUIUIONA0B. J[OCTHKEHHSI CENEKIMU pPACTEHUM, MKUBOTHBIX U
MUKPOOPTaHU3MOB

7.3

BUOTEXHONOTUs Kak oOTpacib NPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTarbl
co3nanuss pexkomoOmHantHOM JIHK wm TpaHcrenHeix opranusmoB. Kierounas
nHKeHepus. Kietounslie KyJbTypbl. MUKPOKIOHAIIBHOE Pa3MHOKEHUE PACTEHHUI.
KiloHHpOoBaHHE BBICOKONPOAYKTUBHBIX CEIIBCKOXO35MCTBEHHBIX OpPTraHU3MOB.
OKoJIoTMYeCKHe M JdTudeckue  mpodiaemMbl. [MO -  TeHEeTHYECKH
MOIU(PUITUIPOBAHHBIE OPTaHU3MBbI

IIpoBepsiemble TPeOOBAHUA K Pe3yJbTATAM OCBOCHUSI OCHOBHOI 00pa3oBaTe/IbHOM

nporpammsbl 11 ki1acca

Kon [IpoBepsieMbie MpeaAMETHBIC Pe3yIbTaThl OCBOCHHUSI OCHOBHOM
POBEPSIEMOTO 00pa3oBaTeILHOM IPOrpaMMBI CPEIHETO 00IIETO 00pa30BaHUS
pe3yJsibTaTa

CdhopMUpPOBAaHHOCTh 3HAHWM O MECT€ M pOJM OHWOJOTHMHM B CHCTEME
Hay4YHOT'O 3HaHUS €CTECTBEHHBIX HAayK, B JOPMUPOBAHUU COBPEMEHHOM




ECTECTBEHHO-HAYYHOM KapTUHbI MHpAa M HAyYHOI'O MHUPOBO33PEHUS; O
BKJIAJIE POCCUICKUX U 3apyO0eXHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE
Ouonorun; (YHKIMOHATIBHOM T'PAMOTHOCTM YEJIOBEKAa JUIsl pEelIeHUs
PKU3HEHHBIX 3a1a4

YMeHue packphIBaTh CoJiepKaHUe OMOJOTUYECKUX TEPMHUHOB M TOHSTHIA:
BU, TOMYJAIUsA, TCHO(OHJ, SBOJIONMS, IBIKYIIUE CHIBI ((paKTOpHI)
OBOJIIOLMU,  NPHUCIOCOOJIEHHOCTh  OPraHM3MOB,  BUI000pa3oBaHUE,
DKOJIOTHYECKUE (AKTOPbl, D3KOCHCTEMA, MPOAYLEHTbl, KOHCYMEHTHI,
pPEAYLUEHThI, LeNH MHUTAaHUS, OSKOJOTWYEecKas MNHUpaMuja, OHOTreOleHO3,
o6uocdepa

YMeHue wu3naraTh OHMOJIOTHYECKHE TEOopuU (IBOJIOIMMOHHAS Teopus Y.
JlapBrHa, CHHTETUYECKAsI TEOPHSI SBOIOINHN), 3aKOHBI U 3aKOHOMEPHOCTH
(3apozsimeBoro cxoacTsa K.M. bapa, uepenoBanusi rI1aBHBIX HAIPaBICHUN
u nyteit osomoruu  A.H. CeseprioBa, ydenuss o Owuochepe B.H.
BepHaackoro), ompenensaTh TPAaHHWIBI HMX MPUMEHUMOCTH K JKHBBIM
cUCTEMaM

'YMeHMe BJIaJIeTh METOJJaMHU HayYHOTO IMMO3HAHMS B OMoioruu (HabIroieHre
U OINMCAaHHWE >KUBBIX CHUCTEM, MPOIIECCOB M SBJICHUM, OpraHu3anus |
MpoBe/IeHNE OMOJIOTMYECKOT0 SKCIEPUMEHTA, BBIIBUKEHUE THIOTE3bI;
BBISIBJICHUE  3aBUCUMOCTH  MEXAY  MCCIEIyeMbIMH  BEJIMYUHAMH,
OOBSCHEHHE TOJYYEHHBIX pEe3yJbTaTOB, HCIIOJb30BAHHBIX HAYYHBIX
MOHSTHIM, TEOPUH M 3aKOHOB; YMEHHE JeJlaTh BBIBOJBI HAa OCHOBAaHUU
MOJIYYEHHBIX PE3YJIHTaTOB)

YMEHHE BBIICISATH CYIIECTBEHHBIE NMPU3HAKA CTPOCHHUS OHOJOTHYCCKHUX
00BEKTOB: BUAOB, MOMYJISAINH, TPOIYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OUOTEOIIEHO30B M IKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB HACIIECICTBEHHOMN
M3MEHYHBOCTH, €CTECTBEHHOT'O otbopa, BUI000pa3oBaHUs,
MPUCTIOCOOJIEHHOCTH OPTraHW3MOB, ICUCTBUS IKOJIOTHYECKUX (DaKTOPOB Ha
OpraHuW3MBbl, IEpEHOCa BEIISCTB M II0TOKA JHEPTHM B JKOCHUCTEMAX,
AHTPONOTCHHBIX HW3MEHEHHMHA B OKOCHCTEMax CBOE€M  MECTHOCTH,
KPYroBOPOTa BEIIECTB U OMOTCOXUMUYECKUX ITUKIIOB B Onochepe

YMeHue IIPUMCHATD IMOJYUYCHHBIC 3HAHUA OJIA 00BACHEHHUS OMOJIOTHYECKUX
[MPOLCCCOB U ﬂBHCHHﬁ, I MIPUHATUS IPAKTHYCCKUX




pElIeHU B MOBCEIHEBHOW U3HHM B ILENsIX oOecrneyeHus: 0e30IacHOCTH
CBOET0 370POBbS M 37I0POBbSl OKPY’KAIOIIMX JIOAEH, COOIIOACHUS HOPM
rPaMOTHOTO TOBEJICHUS B OKPY’KAIOUICH MPUPOAHON cpeie; MOHMMaHHE
HEOOXOAMMOCTH MCTIONH30BAHUS JOCTIKEHUN COBPEMEHHOW OMOIOTHH IS
pPaIOHATBHOTO IPUPOIOTIOTH30BAHUS

YMeHue peniaTh AIeMeHTapHbIe OMOJIOTUUECKUE 3a]1a4l, COCTABIISATH CXEMBI
nepeHoca BeIeCTB U SHEPTUHU B dKocUcTeMax (I[eMu MUTaHUS )

YMEHUE BBITMOTHATE JIAOOPATOPHBIE M MPAKTUYCCKUE PabOThI, COOJIOIATH
nmpaBuia mpu pabore ¢ yudeOHbIM U JIa0OpaTOPHBIM 000pyA0BaHUEM

YMeHrne KpUTHYECKH OLEHUBATh M HWHTEPIPETUPOBATH HHGOPMAIIUIO
OHOJIOTUYECKOTO COJEPKAHMSI, BKIIOYAIOLIYIO MCEBAOHAYYHbIC 3HAHUS U3
paznuuHblx uctouHukoB (CMMU, HayuHO-mOmyJnsipHbIE MaTepuUabl);
paccMaTpuBaTh IJ100aJIbHBIE JKOJIOIMYECKHE MPOOIEMbl COBPEMEHHOCTH,
(GbopMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3UIIUIO

10 YMeHue CO34aBaThb COOCTBEHHBIC ITMCbMEHHBIC U YCTHBIC COO6HIGHI/I$I,

0000mass OMOJIOTHYECKYI0 HWH(OpMAIMI0O W3 HECKOJBKUX HCTOYHUKOB,
PaMOTHO HMCITOJIb30BaTh MOHATUHHBIN anmapar OUOJIOTHH

IIpoBepsiemble djieMeHThI copepxanus (11 kiacc)

Kon [IpoBepseMblii 3IIEMEHT COJIEPKAHUS
1 [DBoxronoHHas OMOJIOTHS
1.1 [DBomronroHHAs TEOpHs U €€ MEeCTO B OMOJIOTHH.

CBHIETEILCTBA  DBONIOINMK.  [laJICOHTONIOTMYECKUE:  ITOCIIEIOBATEIHLHOCTD
MOSIBJICHHSI BHJIOB B TAJICOHTOJIOTMYECKOW JIETOMHUCH, TEPEeXOIHbIE (OPMBI.
buoreorpadguieckue: cxoncTBO U paznuune ¢hayH U GJIop MaTEPUKOB U OCTPOBOB.
OMOPHOJIOTUYECKHE: CXOACTBA U  pa3iauuus SMOPHOHOB pa3HBIX BHUIOB
M03BOHOYHBIX. CpaBHUTENHbHO-aHATOMHYECKHE: TOMOJIOTHYHBIC, aHaJOTUYHBIC,
PYIMMEHTapHBIE OpPTraHbl, aTaBU3MBL. MOIEKYIIPHOOUOXUMHUYECKUE: CXOACTBO
MEXaHH3MOB HACIIEJCTBEHHOCTH W OCHOBHBIX METAa0OIMYECKUX MyTeH y BcexX
OpraHU3MOB




1.2

OBomtononHas  teopusa Y. [lapBuna. IIpeamocbuiku  BO3HUKHOBEHUS
napBUHU3MA. [[BIDKyIIME CHUIIBI HBONIOUMM BUIOB 1O JlapBuHy (UM30BITOYHOE
Pa3MHOKEHHUE MPHU OIPAHUYEHHOCTH PECYPCOB, HEOIPEICIEHHAS U3MEHUYNBOCTD,
Oopb0a 3a CylllecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas teopus sBomouuud (CTD) M OCHOBHBIE €€ TOJIOXKECHHS.
MukposBositonus. [lomynsiius kak eAMHUIA BUAa U 3BOJIOLUN

1.4

JIBmoxymue cuiabl ((akTophl) SBONIONMU BHUAOB B Mpupoje. MyTalMOHHBIN
npouecc U KOMOMHATUBHAsT U3MEHUYUMBOCTH. llomynsiuuoHHble BOJHBI U Jpeiid
reHoB. M3onsuusa u murpauus. EcrecTBeHHbI 0TOOp - Hampapisouui (GakTop
HBOJIOLMU. DOPMBI ECTECTBEHHOTO OTOOpA.

[[prcoCOONIEHHOCTh OPraHU3MOB Kak pe3yjapTaT dBoitouuu. [Ipumepsl
NpUCTIOCOOJIEHNI Y OPraHu3MOB. ApOMOP(O3bl U UIN0AAANTALINH.

Bun u Bunoo0OpazoBanue. Kpurepuu Buga. OcHOBHbIE (POPMBI BU000pA30BaHUA:
reorpa)uuecKoe, IKOJIOrHUECKOE

1.5

MakposBomtorusi.  DopMmbl  SBOJOIMUHU:  (UIeTUYECKas, JUBEPreHTHas,
KOHBEpTeHTHasl, mapasuienbHas. HeobpatumocTs 3BONTIOIUN

Bo3nukHOBeHHE M Pa3BUTHUC JKU3HU HaA 3emiie

JloHayuyHble TIPEACTABICHUS O 3apOKICHUM KU3HU. HaydHble THUIOTE3BI
BO3HMKHOBEHUSI JKM3HM Ha 3emiie: a0uoreHe3 W TMaHCIepMHs. XHUMHYEeCKas
PBOMIOLMS. OKCIHEPUMEHTAJIbHOE MOATBEPKACHUE XUMHYECKOW 3SBOJIOIUU.
HauaneHbie sTambl Omonorudeckoi spomtonuu. ['mnoreza PHK-mupa. TlepBbie
KJIETKH ¥ UX 3BOJIIOIMSA. DOpMUPOBAHME OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB

2.2

Pa3zBuTre Xu3HM Ha 3emuie 1o spaMm U nepuoaam. Karapxeil. Apxeiickas u
npoTepo3oiickass d3pel. Ilameosoiickas 3pa u €€ Tepuoabl: KEMOPHUHCKHIA,
OPAOBUKCKHM, CWIYPUUCKUH, JEBOHCKHH, KaMEHHOYTOJIbHBIA, TEPMCKHIA.
Me30300cKas 3pa U €€ NEPUOIbl: TPUACOBBIM, FOPCKUH, MEJTOBOM.

KaitHo3olickass »pa W €€  NEepUOAbl:  IMAJICOrCHOBBIA, HEOrCHOBBIM,
AHTPOIOrE€HOBBIM. XapaKTEpUCTUKA KIMMaTa U TIEO0JIOTMYECKUX IPOLIECCOB.
OCHOBHBIE ATambl YBOJIOIUN PACTUTEIHLHOTO M KUBOTHOTO MHpa. ApoMopdo3b
y pacTeHul W KUBOTHBIX. llosiBIIeHME, pacuUBET W BBIMUPAHHUE T'PYMHN >KUBBIX
OpraHu3MOB

2.3

CucTtema OpraHn4eckoro Mupa Kak oTpakeHue 3Botouun. OCHOBHBIE




CUCTCMATHUYCCKHUC I'PYIIIIBI OPraHu3MOB

2.4

OBoJIIOIMS YenoBeKa. AHTPOIIOJIOTHs Kak HayKa. PazsuTue npencraBieHuid o
MIPOUCXOKIEHUH YesloBeKa. MeTobl n3yueHus: anTpornoresesa. Cxoacrea u
pa3Iuy4Ms 4eJ0BeKa U KUBOTHBIX. CHCTEMAaTUYECKOE TOJI0KEHHUE YETIOBEKA.
JIBrkyue cuibl (pakTopsl) anTponorenesa. HacnenctBeHHass K3BMEHUUBOCTD U
ecTecTBEHHbIN 0TOOp. OOI1IEeCTBEeHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN
TpyJa, MBILIJIEHUE, PEYb

2.5

OCHOBHBIE CTaAMM M BETBU DBOJIIOLMH YEJIOBEKA: ABCTPAIONUTEKH, YenoBek
ymenbid, YenoBek npsaMoxoasamuii, YemoBek HeaHAepTanbCKul, Yenosek
pa3ymHbIi. Haxonku McKomaeMblX OCTaHKOB, BpPEMs CYIIECTBOBaHUS, 00JacTb
pacrnpocTpaHeHHsl, 00bEM I'OJIOBHOT0O MO3ra, o0pa3 )KM3HH, Opyaus

2.6

Uenoseueckue pacel. OCHOBHBIE OOJBIINE pachl: €BpoNeouHas (€Bpa3uiickas),
HETrpO-aBCTPATIOUIHAS (9KBaTOpHUANBHASA), MOHTOJIOUTHAs (a3uarcko-
amepuKaHckast). UepThl IPUCIIOCOOIEHHOCTHU MPEACTABUTENEH UETOBEUECKUX pac
K YCIIOBUSM cyliecTBoBaHus. EquHCTBO yenoBeueckux pac. Kputuka pacuzma

OpraHu3Msbl U OKpYyXKarolas cpeia

DKOJIOTHSL KakK HayKa. 33,[[21"11/1 U pas3acibl 3KOJIOTHH. MGTOI[BI OKOJIOTHYCCKHUX
HCCHGHOB&HHﬁ. DKOJIOTHYECKOE MHUPOBO33PCHUC. CpGI[BI oOuTaHUA OpraHu3MoOB:
BOJHas, HA3CMHO-BO3AYyIITHAA, ITIOYBCHHAA, BHYTPHUOPraHU3MCHHAA

3.2

Okonornueckne  ¢akrtopbl.  Kiaccupukanus — SKOIOTHYECKUX  (DAKTOPOB:
abWoTnueckre, OHMOTHYECKHE W aHTPOIOTCHHBIC. JleWCTBHE HSKOJIOTHUYECKUX|
(hakTOpOB HAa OPraHU3MBI

3.3

AOuoTnueckue (QakToOpbl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPHOIU3M.
[IpucriocoOyieHnss OpraHU3MOB K  JICHCTBUIO aOMOTHYECKUX  (DAKTOPOB.
buosiornueckne puTMel

3.4

buotnyeckue Qakropbl. Bumbl OMOTHYECKHX B3aUMOJCHCTBUI: KOHKYPEHIIHS,
XUIIHUYECTBO, TMAPA3UTH3M, MYTyaln3M, KOMMEHCanu3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAIM3M, HEWTpanu3M. 3HauyeHHE  OWOTHYECKHX
B3aUMOJEHCTBHI JI CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKHE  XapaKTepucTHKW  mnomyisiuuu.  OCHOBHBIE — MOKa3aTelu
MOMYJISIUUKU: YHUCIEHHOCTb, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTbH, MNPUPOCT,
MUrpanus. [[nHaMruKa YMCICHHOCTH MOMYJISALUU U €€ PEeTyIsSLHs




COO6I_H€CTB21 H 3KOJOTN4YCCKHUE CUCTEMbI

CooOmectBo opraHu3MoB - OuoneHo3. CTpykTypbl OuHOLIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buasli-nomuHanTel. CBsi3M B
OuoLIeHO3e

4.2

DKoJIorn4eckne cuctemsl (3kocuctemsl). [ToHsiTHe 00 AKOCHCTEME U OUOTEOIICHO3E.
OYHKITMOHAIBHBIE  KOMITOHEHTBI ~ OKOCHCTEMBI: IMPOMYIEHThI, KOHCYMCHTHI,
penyleHThl. KpyroBopoT BeliecTB U MOTOK DHEPTUU B DKOCUCTeMe. Tpodudeckue
(MuIEeBbie) YPOBHU dKOCUCTEMEI. [lumessie nenu u cetr. OCHOBHBIE MOKA3aTeIN
PKOCUCTEMBI: OMOMacca, MPOAYKIMSA. DKOJOTHYECKHE TUPAMHIBI: MPOTYKIIUH,
YUCJIICHHOCTH, OroMacchl. CBOWCTBAa SKOCHCTEM: YCTOWYMBOCTD, CaMOPETYJISIIHS,
pa3sutue. Cykneccus

4.3

[IpuponHbIe dKOCUCTEMBI. DKOCUCTEMBI 03€p U pPeK. DKOCHUCTEMAa XBOMHOTO WU
IIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOr€HHbIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X0341CTBEHHOE 3HAUEHUE arPO3KOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpasue kak GakTop ycTOWUMBOCTH 3KocucTeM. CoXxpaHEeHHE
OMOJIOrMYEeCcKOro pazHooOpa3us Ha 3emiie

4.4

Yuenue B.W. Bepuaackoro o 6uocdepe. I'paHuiipl, cocTaB U CTPYKTypa Onochepsl.
Kupoe BemecTBO m ero ¢yHkiuu. OcoOeHHOCTH Omocdepsl Kak TIII00aIbHOMN
bKOocHCTeMBl. J[MHamu4eckoe paBHOBecHME M oOOpaTHasi CBsI3b B Ouocdepe.
KpyroBopoThI BeecTB 1 OMOr€OXUMUYECKUE ITUKITBI AJIEMEHTOB (yriaepoja, a30Ta).
3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UenoBedecTBO B Onocdepe 3emin. AHTPOIOTCHHBIE H3MEHEHHUsS B Ouocdepe.
["106GanpHBIC YKOIOTHYECKUE TTPOOIICMBL.

OcHOBa  palMOHAJIBHOIO  YIPaBICHUSA IMPHUPOJHBIMH  pecypcaMH M HUX
UCII0JIb30BaHMe. JJoCTIKEeHHsI OMOJIOTHU U OXpaHa IMPHUPOJIbI




JUisi mpoBeeHusT €IMHOTO TOCYAApCTBEHHOIO 3K3aMEHa MO OWOJIOrHH

(manee - EI'D o 61oy10run) UCHOIb3yeTcs epedeHb (KOAUPUKATOP) MPOBEPSIEMBIX

TpeOOBaHMH K pe3ylbTaTaM OCBOEHMS OCHOBHON 00pa30BaTENIbHOM IPOrpaMMBI

CpeaHero o01ero 06pa3oBaHusl U DJIEMEHTOB COJIEPKAHUS.

IIpoBepsiembie Ha EI'D mo Omosnorun tpedoBaHus K pe3yJibTaTaM OCBOCHUS

OCHOBHOI 00pa30BaTe/IbHON MPOrPaMMBbI CPpeIHEro 001ero 00pa3oBaHus

Kox
poBepsie

MOTI'O

[TpoBepsiembie TpeOOBaHUS K IPEMETHBIM PE3yIbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl CPETHETO OOIIETO

oOpa3zoBaHuUs

1

ChopMUPOBAaHHOCTh 3HAHWKW O MECTE W pOJM OHWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUN COBPEMEHHOW €CTeCTBEHHOHAYYHON
KapTHHBI MHUpa, B TMO3HAHUHM 3aKOHOB MPHUPOABI U PEIICHUU >KU3HEHHO
BAKHBIX COLMATBHO-ITHUECKUX, YKOHOMUIECKUX, IKOJOTUIECKUX MPoOIeM
JEeIIOBEUECTBA, a TakKe B PEIICHUHM BOMPOCOB  PAIMOHAIBHOTO
MPUPOJIOTIONH30BaHMsI, B (OPMHUPOBAHUU IICHHOCTHOT'O OTHOIICHHUS K
NpUpoJie, OOIIEeCTBY, YEIOBEKY; O BKJIAJE€ POCCHUCKHX H 3apyOeKHBIX
y4IEHBIX- OMOJIOTOB B Pa3BUTHE OMOJIOTHUHU

Brnanenne cucremMoil 3HaHWNM 00 OCHOBHBIX METOJIaX HAyYHOT'O IMO3HAHUA,
WCITOJIb3YEMBIX B OHMOJOTMUECKUX HCCIICIOBAHUSAX J>KUBBIX OOBEKTOB U
PKOCHUCTEM (OIMCaHKE, M3MEPEHHE, MTPOBECHNE HAOIOICHHH); CIIoco0aMu
BBISIBJICHUS M OLICHKW aHTPOMOTE€HHBIX U3MEHEHHUN B MPUPOJE.

YMEHUE BBIIBUTATh THUIIOTE3bl, MPOBEPITH HX SKCIEPUMEHTAIbHBIMHU
cpeacTBaMu,  (GOpPMYIUPYS  IIedb  HCCICIOBAaHMS,  aHAJU3UPOBATH
MMOJIYYEHHBIE PE3YJIBTATHI U J€JIaTh BBIBOIBI.

BoisiBIIeHHE 3aBUCUMOCTH MEXK]1y UCCIETyEMbIMHU BETUYNHAMU, OOBSICHEHUE
MOJIYYCHHBIX PE3yJbTaTOB M (hOPMYJIHUPOBAHKE BHIBOJIOB C UCITOJIH30BAHHEM
Hay4YHbIX OHSATHH, TEOPUH U 3aKOHOB




YMeHue BiIaJeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIararouue OUOJIOrHuecKue TEPMUHBI U MMOHATUS (KU3Hb, KJIETKA,
TKaHb, OpraH, OPraHuW3M, BHJ, HOIMYJSLMs, BSKOCHUCTEMAa, OHOLEHO3,
ouocdepa; mMeTab0IM3M, TOMEOCTa3, KICTOUYHBIH UMMYHUTET, OMOCUHTE3
Oelika, OHMOIONIMMEpHI, TUCKPETHOCTb, caMoperyJsiuus,
CaMOBOCIIPOU3BECHUE, HACJIEICTBEHHOCTb, U3MEHYUBOCTb,
HPHEPro3aBHUCUMOCTb, POCT U PA3BUTHE );0H0JOTHUYECKUE TEOPUHU: KIETOUHAS
teopus T. llIBanna, M. [llneiaena, P. BupxoBa; KIOHaJIbHO-CEIEKTUBHOTO
ummyHurera II. Opmux, W.MA. MeuyHukoBa, XpOMOCOMHas TeOpUs
HacneacTBeHHocTH T. Moprana, 3akoH 3apojabieBoro cxonacrsa K. bapa,
pBOMIOLMOHHAS Teopuss Y. JlapBHHa, CHHTETHMYECKasl TEOPHUS HDBOJIOLINH,
Teopus antponoreHesa Y. /lapsuna; teopus Ouoreonenosa B.H. Cykauéna;
yuenue H.M. BaBuioBa o 1eHTpax MHOrooOpasusi U HPOUCXOKIACHUS
KyJIbTYpHBbIX pacTeHuil, yaeHue A.H. CeBeprioBa 0 myTsX U HalpaBICHUSAX
OO, yuenne B.M. Bepnaackoro - o Ouocdepe); 3aKoHBI
(ennHOOOpa3us MOTOMKOB MEPBOTO MOKOJICHUS, PACHICTUICHUS PU3HAKOB,
HE3aBUCHUMOIO HacleqoBaHWd npu3HakoB [. MeHzaensd; CUEMIEHHOTro
HacJeJ0BaHUs NPU3HAKOB M HapyILIECHHs clemieHus reHoB T. Moprana;
FOMOJIOTMYECKHUX PSAOB B HAacleICTBEHHOM n3meHunBoct H.M. BaBuiiosa;
reHeTudeckoro paBHoBecus JIx. Xapau u B. BaiinOepra; 3apoplieBoro
cxonctBa K. bapa; Omorenernueckuii 3akoH 3. ['ekkens, @. Mromiepa);
NPUHIMIBI (YUCTOTHI TaMET, KOMIUIEMEHTApHOCTH); MpaBuia (MUHUMYyMa
1O. JInubuxa, sKoN0rnueckoi mupaMuIbl yuces, OMoMacchl U SHEPTHH );
runore3bl  (koauepBatHodt A.M. Omnapuna, mnepBuyHoro OymboHa JIxk.
Xonneiina, mukpocdep C. @okca, pudbo3uma T. Uek)

YMeHue peuiaThb IIOUCKOBEIC OMOJIOTHYECKHE 3a1a4; BbIABJIATE IIPUYNHHO-
CICACTBCHHBIC CBA3HN MCIKAY NCCIICAYCMbBIMU OHOJIOTMYECKUMHU 06”I)€KTaMI/I,
mpooccCaM MU ABJICHUAMHU, OCJIATh BBIBOABI WM IIPOTHO3bI HA OCHOBAHHH
IMOJTYYCHHBIX PE3YJILTATOB, COCTaBJIATH T'CHOTHUIIMYCCKHUC CXCMbI
CKPCIINBAHUA OJIA PA3HBIX THUIIOB HACJIICAOBAHUA IIPU3HAKOB Y OPIraHU3MOB,
COCTAaBJITh CXCMBI IICPCHOCA BCIICCTB M OHCPIHUHU B IKOCHUCTCMAX (HCHI/I
IMUTaHuA, IINIICBBIC CCTI/I)

YMeHre yCcTaHaBIMBaTh B3AMMOCBSI3H MEKy CTPOCHUEM M (DYHKITUSIMU:
OpraHOUJIOB, KJIETOK Pa3HBbIX TKaHEW, OpraHaMU U CUCTEMaMU OPTaHOB Y
pacTeHUI, )KUBOTHBIX U YEJIOBEKA; MEXKIY dTallaMyi 0OMEHa BEIIECTB;
ATanamu KJIETOYHOTO ITUKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB; dTarlaMu
AMOPHOHATBLHOTO PA3BUTHS; TEHOTUIIOM U (DEHOTUTIOM, (PEHOTHUTIOM U
dakTopamMu cpesl OOUTaHUS; TIPOIIECCAMHU IBOTIOIUH; ABUKYIIIUMA
CUJIAaMH aHTPOTIOTEHE3a; KOMIIOHEHTAMH PA3JIMYHBIX YKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB




YMeHUe BbIACIATh CYIIECTBEHHbIE PU3HAKHU:

CTPOEHUSl BUPYCOB, KJIETOK MPOKAPHUOT U 3YKAPUOT; OJHOKJIETOYHBIX M
MHOTOKJIETOUYHBIX OpPraHM3MOB, BHJOB, OHOI€OLIEHO30B, 3KOCHCTEM U
O6uocdepsl; CTPOCHUSI OPraHOB U CHUCTEM OPraHOB PACTEHUM, KUBOTHBIX,
YeJIOBEKA; MPOLIECCOB KU3HEIEATEIbHOCTH, MPOTEKAIOIIMX B OpraHu3Max
pacTeHuil, )KUBOTHBIX U YeJIOBEKa; OMOJIOTMYECKUX MPOLECCOB: OOMEHa
BeUIeCTB (MeTabo0Iu3M ), THPOPMALIMK U ITPEBPAILIEHUS YSHEPTUH, OpOKEHUS,
aBTOTPOPHOTO M TeTepoTpoPHOro THUMOB NHUTAHUSA, (POTOCHUHTE3a U
XeMOCHHTE3a,  MWTO3a,  Meio3a, rameTroreHesa, 3MOpHOreHesa,
NOCTOMOPUOHANIBHOTO ~ PAa3BUTHSA, PA3MHOXKEHUS, HUHAUBUAYaTbHOTO
pa3BUTHs OpraHu3Ma (OHTOr€HEe3a), B3aMMOJIEHCTBUSI I'€HOB, T'€TEPO3UCA;
NEUCTBUN HCKYCCTBEHHOI'O OTOOpa, CTaOMIM3UPYIOIIETO, ABMXKYIIETO U
pa3phIBaIOIIETO  €CTECTBEHHOro  0TOOpa;  ajUIoNaTpU4eckoro U
CUMIIATPUUECKOTO BU1000pa30BaHMUsI; BIUSHUS JBHXKYIIUX CUJI SBOJIIOLUU
Ha TeHO(MOHJ TMOMYJAIMHA;, MPUCITIOCOOJIEHHOCTH OpPraHU3MOB K Cpefe
oOuTaHus, YepeJOBaHUS HAIIPABJICHHUI SBOJIOLMN; KPYTOBOPOTA BELIECTB U
MOTOKA SHEPTUH B DKOCHCTEMAaX

ChopMupOBaHHOCTH YMEHUS BBIACIAT CYIECTBCHHBIE IPU3HAKHA BUPYCOB,
KJIETOK TPOKApHOT M JYKAPUOT, OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX
OpPTraHHU3MOB, BHJIOB, OMOT€OIIEHO30B H 3KOCHCTEM; 0COOEHHOCTH MTPOIECCOB
oOMeHa BEIIECTB M TMPEBpAIlEHUS HSHEPruM B KIETKe, (oTocuHTE3a,
TUTACTUYECKOTO M DPHEPTeTHYECKOT0 0OMEHa, XeMOCHHTE3a, MUT03a, Mei03a,
OILJIOJIOTBOPCHMSI, PAa3BUTHUS I PA3MHOKEHUS, HHIUBUIYAITHHOTO Pa3BUTHSI
opranm3ma (OHTOTE€He3a), OOphOBI 3a CYIIECTBOBAaHUE, €CTECTBEHHOTO
otbopa, BUI000pa3OBaHUs, IPHUCIIOCOOJICHHOCTH OPraHU3MOB K Cpeje
oOWTaHWsI, BIUSHUS KOMIIOHEHTOB YKOCUCTEM, AaHTPOIIOTCHHBIX U3MEHEHUH
B DKOCHCTEMax CBOCW MECTHOCTH, KPYrOBOpPOTa BEUIECTB M MPEBPAIICHUS
SHEepruu B 6uocdepe

YMeHHE HCMOJIb30BaTh COOTBETCTBYIOIIME APTyMEHTHI, OMOJIOTMYECKYIO
TEPMHUHOJIOTUIO M CHUMBOJIMKY Uil JIOKa3aTeabCTBA POACTBA OPraHU3MOB
pPa3HbIX CHCTEMATUYECKUX TPYMI; B3aUMOCBSI3H OPraHU3MOB U CPEIBI
OoOWTaHWs; €IWHCTBA YEJIOBEUECKHX pac; HEOOXOIUMOCTH 370pOBOTO
oOpa3a )XU3HU, COXpAaHEHUS Pa3HO00pa3us BUIOB U IKOCUCTEM KaK YCIOBHS
COCYIIIECTBOBAHHMS MTPUPOBI U YETOBEUECTBA




YMeHrne  KpUTUYECKH  OLEHHMBATh HMHQPOPMALMIO  OMOJOTHYECKOIO
CollepKaHMs; HMHTEPIPETUPOBATh OSTUYECKHE AaCIEKTbl COBPEMEHHBIX
MCCJIEe0BAHUM B OMOJIOTUH, MEIHUIMHE, OMOTEXHOJIOTUHU; pacCMaTpUBaTh
rJ100aJIbHBIE SKOJIOTUYECKHE MPOOIEMbI COBPEMEHHOCTH, (HOPMHUPOBATH 1O
OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO

IlepedeHb 3J1eMEHTOB coep:xaHusi, MpoBepsieMbix Ha EI'D mo omosiornu

Kox

HpOBepﬂeMBIﬁ QJICMCHT COACPKAHUA

1

buomnorus kak HayKa. JKuBbie cuUCTEMBI U UX N3YyUCHUC

1.1

CoBpeMmeHHasi OWOJIOTHS - KOMIUIEKCHAasT Hayka. buonormdeckue Hayku H
n3ydaeMble UMM TIpoOjeMbl. DyHIaMeHTaIbHbIC, TMPUKIAIHBIE U TTOUCKOBBIC
Hay4HBIC UCCIICIOBAHUS B OMOJIOTHHU.

3HaueHue OWoJOTMM B (HOPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOMU
kapTuHbl Mupa. [Ipodeccun, csizanHbie ¢ Ouojoruei. 3HaueHue OUOJIOTUU B
MPAKTUYECKON JIeITeTbHOCTH YeNOBEKa: MEAMIIMHE, CEJbCKOM XO3SHCTBE,
MIPOMBIIIEHHOCTH, OXPaHe MPUPO/IbI

1.2

DKuBble cucTembl Kak npeameT uydeHust Ouosorun. CBOMCTBA JKUBBIX CUCTEM:
€IUHCTBO XHUMHYECKOIO COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTb, CIOKHOCTh U
YIOPSAI0YEHHOCTh CTPYKTYPBIL, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIIPOM3BEAECHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.
YPOBHM OpraHu3aliy KUBBIX CUCTEM: MOJIEKYJISIPHBIA, KJIETOYHbIN, TKAHEBBIN,
OpraHU3MEHHBIM, MOMYJISIIUOHHO-BUI0OBOM, DKOCHUCTEMHBIN
(OuoreornieHoTH4eCcKuii), OnochepHbiid. Ilpomeccrl, MpouCXOadImKe B JKHBBIX
cuctemax. OCHOBHbBIE TPHU3HAKU KUBOTO. JKuU3HB Kak (hopma CyIieCTBOBAHUSA
MaTepuu

1.3

Metoasl Ouonornyeckoi Haykw. HaOmionmeHwe, u3MepeHHe, 3KCIICPUMEHT,
chUCcTeMaTu3alus, MeTaaHaau3. IloHsATME O 3aBUCMMOM M HE3aBUCHUMOU
nepeMeHHou. [InaHupoBanue skcnepumenTa. [locTaHoBKa U MpOBEpKA TUIIOTES.
HyneBas runote3a. llonsitue BbIOOpKM u €€ moctoBepHOCTh. Pa3zbpoc B
Ouosloruyeckux AaHHBIX. OIEHKAa JOCTOBEPHOCTH IOJYYCHHBIX PE3YIbTaTOB.
[[prYmHBI UCKAXKEHUSI PE3YJIbTATOB IKCIEpUMEHTA. [IOHITHE CTaTUCTUYECKOTO
TecTa

2

‘KHGTKa KaK Omoyiornyeckas cucTteMa




2.1

Kiietka - cTpyKTypHO-(YHKIHOHAIbHAS €IUHULA KUBOTO. VIcTOpUs OTKpBITUSA
kinetku. Padotel P. I'yka, A. JleBenryka. Knerounas teopust (T. lIBann, M.
neitnen, P. BupxoB). OCHOBHbBIE MOJOXKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUHU.

MeTtoapl  MOJEKYJISIPHOM W KJIETOYHOM  OMOJIOTHH:  MHUKPOCKOIHS,
xpomatorpadus, 371eKTpodopes, METOA MEUYEHBIX aTOMOB, TU(ppepeHIranIbHoe
HeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK

2.2

XUMHYECKUN COCTaB KIETKA. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI. Boa
U e€ poJIb KaK pacTBOPUTEIS, peareHTa, y4acTue B CTPYKTYPUPOBAHUU KIIETKH,
TEIIOperyysiuu. MuHepallbHbIe BEIIEeCTBA KJIETKH, UX OMOJOTUYECKas pPOJib.
P01 KaTHOHOB ¥ aHMOHOB B KJIETKE.

buonornueckue monumepsl. benku. AMUHOKHUCIOTHBIM cOCTaB  OEJIKOB.
Ctpyktypsl 0enkoBOM MoJekyibl. [lepBuuHas cTpykTypa Oenka, MenTHIHAS
CBsI3b. BropuuHas, TpeTHU4HAas, YETBEPTUYHAs CTPYKTypbl. JleHaTypaius.
CaotictBa OenkoB. Knaccuduxamus 6enkoB. buonornueckre QyHKIUU OEIKOB.
Yrieroapl. MoHOCaxapubl, AUcCaxapyibl, OJUTOCAXapuibl U TOJHCAXAPUIBI.
O6muit  tiaH cTpoeHuss U (PUBUKO-XMMHUYECKHE CBOWMCTBA  YIJICBOJOB.
buonornueckrue PyHKIIUM YTIIEBOIOB.

Jlunuael. ['mapodunbHO-ruApodoOHBIe cBoMcTBa. Knaccudukamus mumuaos.
Tpurnmuuepunsl, dhochonunuasl, BOCKU, crepouibl. buonornueckue QpyHKIIMU
nunuaoB. O01IKe cBOMCTBAa OMOJIOTUYECKUX MEMOPaH - TEKYy4eCTh, CHOCOOHOCTD
K CAaMO3aMbIKaHUIO, MOTYPOHUILIAEMOCTb.

Hykneunossie kuciotrel. JIHK u PHK. CrpoeHne HYKJIEMHOBBIX KHCIIOT.
Hyxneotunsl. [Mpuniun kommementapHocta. [Ipasuno Yapradda. Ctpykrypa
JIHK - nBoiinas cnimpainb. MectoHaxoxaeHue u ononorundeckue Gynkmuu JJHK.
Buner PHK. ®ynkiun PHK B knetke.

Ctpoenune ™ogekynsl AT®. Makpospruueckue cBa3u B MoJiekyine ATO.
buonornueckue ¢pynkuun AT®. BoccTaHOBICHHBIE TIEPEHOCYUKH, UX (YHKITUU
B kiietke. CexkBenupoBanue JJHK.

CrpykrypHass OwWoOJOTH: OMOXMMHYECKHE W OHO(H3NYSCKHE HCCIISTOBAHUS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYPhl OMOMOJIEKYJT

2.3

Tunbel KIETOK: JyKapuoTHYecKass U Mpokapuotuyeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pAa30BaHMSI KICTKH.




CrtpoeHue mpokapuoTHUYeCKOW KieTku. KierouHas cTeHka OakTepuil u apxeil.
OcoOeHHOCTH CTpOEHUSI TeTepOTPOPHON M aBTOTPO(PHON MPOKAPHOTUUYECKUX
KJIETOK. MeCTO U poJib IPOKapHuoOT B OMOLIEHO3AX.

Crpoenrie U (PYHKIIMOHMPOBAHUE FyKapHOTUYECKON KieTku. [lmazmaruueckas
MeMOpaHa (razmaiiemma). CTpykTypa Mmia3MaTiyeckoil MeMopansl. TpaHcopT
BEUIECTB uepe3 IUIa3MaTUYEeCKyl0 MeMOpaHy: naccuBHbIA (Auddysus,
oOneruéHnas nudQy3us), aKTUBHBINA (MEPBUYHBIA M BTOPUYHBIM AKTUBHBIN
TpancnopT). Ilonynponunaemocts MemOpanbl. PabGora HaTpuii-KanueBOro
Hacoca. DHAOLMTO3: MUHOLUUTO3, (paronurto3. Dk301uTo3. KilerouHas cTeHka.
CrtpykTypa u GyHKUIUU KIETOYHOU CTEHKHU pacTEHUM, rpuOoB.

[Mutomnazma. I{uto3zons. utockener. [BuxkeHue umtToruia3mbl. OpraHouibl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOMIbI KJIETKH: SHJIOMIIa3MaTUYeCcKas CETh
(OIIC), anmapar ['onbaxku, TM30COMBI, UX CTpOEHUE U QPYHKIUU. B3aumMocBs3b
OJIHOMEMOPAaHHBIX OPraHOUOB KJIETKU. CTpoeHHE TPaHyIIpPHOIO PETHKYIyMa.
Cunre3 pactBopuMbIX OeikoB. CHHTE3 KIETOUYHBIX MeMOpaH. [naakuit
(arpaHynsipHBIA) SHAOIUIA3MaTHUEeCKU peTuxkyinym. CekperopHas GyHKUIUS
anmapata ['onpmxu. TpaHcmopT BemiecTB B KiE€TKe. Bakyosin pacTUTENBHBIX
kieTok. Kiietounsii cok. Typrop.

[loyaBTOHOMHBIE OPraHOUABI KIIETKW: MUTOXOHJAPHUH, TUIACTUABIL.

Crtpoenre U (QPyHKIIMM MUTOXOHApHHN W mactui. [lepBuuHble, BTOpUYHBIE U
CIOXHBIE  TUIACTUABI  (OTOCHHTE3UPYIOIIUX  DYKApHOT.  XJIOPOIUIACTHI,
XPOMOILIACTHI, JISMKOTIACThI BBICIIMX PACTEHUIA.

HememOpannbie opranounabl kieTku CTpoeHue M (QYHKIMH HEeMEeMOpaHHBIX
OpraHouJIoB KieTku. Pubocombl. MukpoduiamenTsl. MplllieyHbIe KIETKH.
MukpoTtpyoouku. Knerounsiii mnentp. CTpoeHHe W IBWKEHHE >XTYTHKOB U
pecHuYeK. MUKpOTpyOOUKH UTOIIA3MBbI. LIeHTpHOIIb.

SAnpo. OOonouka siapa, XpOMATUH, KApUOIUIa3Ma, SAPBIINIKH, UX CTPOEHUE U
byakuuu. SnepHbiii 6eakoBBIH MaTtpukc. IIpocTpaHCTBEHHOE PaCIIONOKECHHE
XpOMOCOM B MHTep(ha3HOM siipe. benku xpoMaTrHa - THCTOHBI.

Kiterounble BkiatoueHus. CpaBHUTEIbHAs XapaKTEPUCTUKA KIETOK 3YKApUOT
(pacTUTENBHOMU, KUBOTHOU, TPUOHOI)
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AccuMUIISILUA U JUCCUMUIISILUSA - JIBE€ CTOPOHBI MeTabosn3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(DHBIN U TeTepoTpOoPHBIN. YuacTue KUCIOpoAa B OOMEHHBIX
Mpoleccax. JHEpreTuyeckoe odecrneueHre KieTku: npepauieHue ATO

B 0OMeHHBIX Tmpoiieccax. DepMEHTATUBHBIA XapaKTep peakiui KIETOYHOTO
Metabonu3zMa. DepMeHThI, UX CTPOCHUE, CBOWCTBA W MEXaHU3M JEHUCTBUS.
Kodepmentsl. OTianuns GepMEeHTOB OT HEOPTaHUYECKUX KaTalu3aTopoB. benku-
aKTUBATOPBI U OEJIIKU-UHTHUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEpPMEHTATHUBHBIX
peakluii OT pa3InyHbIX (HAKTOPOB.

[lepBuUYHBI CHUHTE3 OpraHWYecKUX BellecTB B KieTke. dotocuuTe3. Poib
XJIOpPOIIaCTOB B mpouecce ¢orocuHTe3a. CBeToBas W TeMHOBas (asbl
[IponyktuBHOCTh (poTOCHMHTE3a. BiusHue pa3nuuHbiX (PaKTOpOB Ha CKOPOCTh
¢dotocunTe3a. 3HaueHne POTOCUHTESA.

XEMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUpPYOIKUE OaKTEpHH, Kelle300aKTeprun, cepodaKkTepru, BOAOPOIHbIE
OakTepun. 3HaUCHHE XEMOCUHTE3A.

AHa’poOHbIe opraHu3Mbl. Buasl Opokenus. [IponykTbl OpokeHUs U HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pPOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIN OOJIC3HEH.

AnpoOHBIE OpraHU3MBbl. JTallbl YHEpPreTuyeckoro oomena. [loaroToBUTeNbHbIN
pran. ['mukonus - 6eCKUCIOpoAHOE PACLIETNIEHUE TIFOKO3bI.

bronornyeckoe OKUCIEHHE, WIM KJIETOYHOE AbpIXaHue. Poib MUTOXOHApHUNA B
nporeccax  OHMOJIOTMYECKOTO  OKHCIIEHUS. [Muknuyeckne  peakiuH.
OxucnurensHoe Gochopunuposanue. [IpeumymiecTBa aspodHOro myt oOMeHa
BEIIECTB Nepe]l aHa3pOOHBIM. DPPEKTUBHOCTh SHEPrETHUECKOI0 0OMEHa
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Peakiiun MatpuyHoro cuHtesa. [IpUHIMI KOMIUIEMEHTApHOCTH B PEAKLUAX
MaTpUYHOIO  CHHTe3a.  Peanmu3anuss ~ HaclneACTBEHHOM — MHMOpMaIuu.
['eneTnyecknii Kox, ero cBoiicTBa. TpaHckpunuusa - matpuunbli cuHTe3 PHK.
[IpyHIMOB ~ TPAHCKPUMLMHU:  KOMIJIEMEHTAPHOCTb, aHTUNAPAIIIEIBHOCTD,
ACUMMETPHUYHOCTh. TpaHcnsauua u e€ stansl. Yyactue TpaHcnopTHeix PHK B
OouocuHTeze Oenka. YcioBus OmocuHrte3a Oenka. KoaupoBaHue aMUHOKHUCIIOT.
Ponb pubocoM B OnocuHTe3e Oernka.

Opranuzaiys reHoMa y MpoKapuoT U 3YKapUOT. Perynsius akTHBHOCTH T€HOB Y
npokapuoT. ['unoreza onepona (®. XKakoo, XK. Mano). Perynsiust oOMeHHBIX
nporeccoB B kietke. Kierounslii romeocras.

Bupycel - HekneTouHble (OpMBI KU3HU W 00JMraTHble napasuthl. CTpoeHue
IPOCTBIX U CIOXKHBIX BUPYCOB, pETPOBUPYCOB, OakTepro(haros.

BupycHblie 3a0051eBaHus 4enoBeKa, )KUBOTHbBIX, pactenuil. CITNJI, COVID-19,
COLIMAJIbHBIE U MEIUIIMHCKUE TTPOOIEMbI
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Knerounslit 1nukn, ero mepuoanl u perymsius. MaTtepdaza u  MuUTOS.
OcobeHHOCTH TpOoIIeccoB, MpoTeKawmux B nHTepdasze. [loaroTorka KIeTku K
neneHuto. Ilpecunrernyeckuit  (MOCTMUTOTHYECKUM), CHHTCTHYCCKUM U
MOCTCUHTETUYECKUH (TPEMUTOTUYECKHI) EPHOIbl HHTEP(DA3bI.

Matpuunbiii cunte3 JHK - permukaumsa. Ilpuanuner permmakanuun  JIHK:
KOMIUIEMEHTapHOCTh, TOJYKOHCEPBATUBHBIM CHHTE3, AaHTUNAPAIIIEITBHOCTD.
Mexanusm perukannu JJHK. Xpomocomsl. Ctpoenne xpomocoMm. Teaomepsl u
TejaoMepasa. XPOMOCOMHBIM HAOOp KJIETKH - KapuoTun. JIUmmowmaHblid u
raruiouAHbld  HAOOphl XpoMocoM. ['oMosoruunble Xpomocombl. [losoBbie
XPOMOCOMBI.

Jlenenue kieTku - MuTo3. CTaiu MUTO3a M IPOUCXOMSIINE B HUX MPOLECCHI.
Tunbel muto3a. KapuoknHe3 U IUTOKMHE3. buonorndyeckoe 3Ha4eHUE MUTO3A.
Perynsiuus MuToTMUECKOro LMKIAa KiIeTKH. [IporpamMmmupyemas KieTodHas
rubesp - arnomnTo3.

DOyHKIMOHAJIbHAA TEHOMUKA

Opranusm Kak OMoJIOTHYecKas cucTemMa
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OnHOKIIETOYHbIE,  KOJOHUAJbHBIE, = MHOIOKJIETOYHBIE  OpraHU3Mbl U
MHOTOTKaHEBBIE OPTraHU3MBbI.

@opMbl pa3MHOMKEHUsI OpPraHU3MOB: Oecroyioe (BKJIKOYash BEreTaTMBHOE) U
nojsoBoe. Buabl 06ecnosioro pa3MHOXKEHHUS: MOYKOBAHHME, CHOPYJIALIMS,
(dparmMeHTanus, KIOHHPOBAHUE.

[TonoBoe pasmHoxkenue. [lonoBbie KIeTKHU, Uiau raMeTsl. Melos. Ctaauun
meno3a. [loBenenue xpomocoMm B Meitoze. Kpoccunrosep. buonornueckuii
CMBICJI MEM03a U IMOJIOBOTO mporecca. Meno3 U ero MECTO B )KU3HEHHOM LIUKIIE
opranu3MoB. [IpeazapopiiieBoe pazputue. ['ameTorenes y )uBOTHBIX.
[TonoBele xxene3bl. OOpa3zoBaHUE U pa3BUTHE MOJIOBBIX KIIeTOK. CiepMaToreHes
u oore”e3. CTpoeHue MoiaoBbIX Ki1eToK. OmIogoTBOpeHUe U IMOPHUOHAIBHOE
pa3BUTHE KUBOTHBIX. CIOCOOBI OMIIOAOTBOPEHUS: HAPY>KHOE, BHYTPEHHEE.
[lapTenorenes. UnauBuyanbHoe pa3BuTHe opraHu3MoB (oHToreHes). Crtaguu
HMOpHOreHe3a KUBOTHBIX (Ha mpuMepe Jrymku). Jpodnenue. Tumbt
npobnenus. OCOOCHHOCTH IPOOJICHHS MIICKOITUTAIOIINX. 3aPOIBIIIIEBBIE JTUCTKH
(racTpysmsiiust). 3aKiiajika OpraHoOB U TKaHEH U3 3apOJIbIIIEBBIX JIUCTKOB.
B3aumHoe BiHsTHUE YacTel pa3BUBAIOLIETOCs 3apo/iblia (AMOpHOHATBHAS
WHIYKIMA). 3aKiajKa miaHa

CTPOCHHMS KUBOTHOTO KaK pe3yJbTaT MEPAPXUUYECKUX B3aUMOJIECHUCTBHI T'€HOB.
BnusiHue Ha »MOpHOHANIBHOE PA3BUTHE PA3IMYHBIX (PAKTOPOB OKpyKarouien
cpenbl. Poct u pasButue xuBOTHBIX. [locTamOpuonanbubiit iepuos. [psimoe u
HenpsiMoe pa3Butue. PaszButne ¢ meramMopdo3oM y OECrO3BOHOYHBIX U
MO3BOHOYHBIX WBOTHBIX. BHOJIIOrMYecKoe 3HAYEHUE NPSIMOTO U HEMPSIMOIO
pa3BUTHUA, UX PACIPOCTPAHEHUE B IpHUpoae. Turbl pocTa KUBOTHBIX. DakTOpHI
PETYISIIIMU  POCTa JKUBOTHBIX W dYenoBeka. Craguu MOCTIMOPHOHATBHOTO
pa3BUTHA Y )KUBOTHBIX U 4esioBeKa. [lepnoapl OHTOTeHE3a YeIoBeKa.

PasMHOXeHne u pa3Buthe pacteHuil. ['amerobutr um cmnopodur. Meiio3 B
PKU3HEHHOM Iukjie pacteHuil. OOpa3zoBaHue crmop B TIpoliecce Menosa.
['amerorene3 y pacteHuid. OIIOJOTBOPEHUE U PA3BUTUE PACTUTEIBHBIX
OpraHu3MoB. J[BoiHOE OTII0JOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue U
pa3BUTHE ceMEHU. MeXaHU3Mbl pEryJIaliuid OHTOTE€HE3a Y pACTEHUI U )KUBOTHBIX
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Wctopust CTaHOBJIGHHST MW Pa3BUTUA TE€HETMKM Kak Haykd. (OCHOBHBIC
FCHETUYECKUE TOHSTUS W CUMBOJBI. [ OMOJOTMYHBIE XPOMOCOMBI, aJJIEIbHBIE
[CHbI, AJIBTCPHATUBHBIC MPHU3HAKU, JOMWHAHTHBIA M PEIECCUBHBIA MPHU3HAK,
TOMO3UTOTa, TETEPO3Ur0oTa, YHCTAass JUHUSA, THOPHUABI, TEHOTHUI, (HECHOTHII.
OCHOBHBIC ~ METOABI TCHETUKH: THOPUIOJIOTHYCCKHMA, ITUTOJIOTHYSCKUH,
MOJICKYJIAPHO-T€HETUYECKUMN
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Monorubpunoe ckpemnbanue. [lepBbiii 3akoH MeHaens - 3aKoH e1MHOo00pa3us
ruOpu 0B mnepBoro mnokosieHus. [IpaBuno pomuHHpoBaHus. BTopoil 3akoH
Menzgens - 3aKOH pacIICIUICHHUs IPU3HAKOB. l[UTOIOrMYeckue OCHOBBI
MOHOTHOPUIHOTO CKpeIMBaHus. [ MmoTe3a YucToThl raMer.

AHanu3upyrouiee ckpemuBaHue. [IpoMexXyTOUYHBIN XapakTep HACJEeIOBAHUS.
Paciiernienre npu3HakoB IIpY HETIOJIHOM JOMUHUPOBAHUM.

JluruOpuaHoe ckpemuBanue. Tpetuilt 3akoH MeHzenst - 3aKOH HE3aBHUCHMOIO
HacjleloBaHusd  Npu3HakoB.  lluronormyeckue  OCHOBBI  JTUTHOPUIHOTO
CKpEILIMBAaHUS.

CuennienHoe HacienoBanue npuzHakoB. Paborst T. Moprana. CrerieHHoe
HacJIeI0BaHUE T€HOB, HApYILICHUE CLECIUICHUS MEXIy IeHamMu. XpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

['eHeTuka nosa. XpoMOCOMHBIN MEXAHU3M OINPEIEIECHUS M0J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. [ OMOramMeTHbIN U rereporaMeTHbI 1nojl. ['enernueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C
1oJIoM. I 'eHOTHII Kak 1iei0cTHas cucrema. Ilnenorpomnus - MHOKECTBEHHOE
nercTBre reHa. MHOKECTBEHHBIN ajuien3M. B3anMonencTerue HeallieabHbIX
[EHOB.

KommnementapHocts. Dnucta3. [lonumepus

3.4

B3anmopelictBue TeHoTMma W cpeabl npu  popMupoBaHMH  (PeHOTHINA.
M3MeHYnBOCTh MPU3HAKOB. KaueCcTBEHHBIE U KOJUUYECTBEHHBIE MPU3HAKU. Buibl
W3MEHUYMBOCTHU: HEHACIICICTBEHHASI U HACJICICTBEHHAS.

MoaudukaliioHHass  W3MEHYMBOCTB. Pomb  cpeasl B (OpMHPOBAHUU
Moau(pUKAITMOHHON n3MeHunBocTH. Hopma peakiuu npusHaka. BapuarimoHHbIi
psin u BapuarnmonHnas kpuBas (B. Moranucen). CpoiicTBa Moau(UKAITMOHHON
U3MEHUYUBOCTH.

['eHoTHUNIMYECKasT M3MEHUYUBOCTh. (CBONCTBA T€HOTHUIIUYECKONW H3MEHUYHMBOCTH.
Byl reHOTUITHYECKOW H3MEHUMBOCTH: KOMOMHATHBHAS, MyTaIllMOHHAS.
KomOuHaTHBHAasT W3MEHYMBOCTh. MeH03 H IIOJOBOM MpoIlecc - OCHOBA
KOMOWHATHBHONH HW3MEHYMBOCTH. Poiab KOMOWHATHBHON HW3MEHYMBOCTH B
CO3/IJaHUH TeHETHYECKOTO Pa3HO00pa3us B IpeIesiax OJJHOTO BU/A.
MyTanoHHass HW3MEHYMBOCTh. BuAbl MyTalHil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W HWHAYUMPOBAHHbIE MyTaluu. SaepHbie U
[MTOIIa3MaTH4YeCcKue MyTarui. CoMaTUUE€CKHUE U TTOJI0BbIe MyTaruu. [I[puauHbl
BO3HUKHOBECHUs MyTanui. MyTareHbl W WX BIHWSHHE HA OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAllMOHHOTO TIpollecca. 3aKOH TOMOJIOTHYECKUX PSAJIOB B
HacneacTBeHHor namMeHunBocTy (H.W. BaBuioB). BHesnepHas n3aMeHYMBOCTD U
HACJIEJICTBEHHOCTD
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Kapuotun uyenoBeka. MexayHapoJaHass MNporpaMMa HCCIEAOBAaHHUS TE€HOMA
yeaoBeKa. MeTonbl HW3Yy4YEHUs TEHETUKM YEJOBEKa: TIE€HEaJOTHYEeCKUH,
OJM3HEIIOBLIN, LIUTOr€HETUYCCKUM, MOMYJIAUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemMeHHOE ONpEIECICHNE FeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHKE, B TOM YKCJIE C TOMOIIBIO
[111P-anamm3a. HacneactBenHele  3a0oieBaHMs  dejloBeka. [ eHHBIE U
XpOMOCOMHBIE ~ 0OOJ€e3HH  4YeloBeka.  boje3Hn ¢ HaciaencTBEHHOU
MIPEIPACIIOTI0KEHHOCTBIO. 3HaueHue MEIULIMHCKON T€HETUKHU B
MPEAOTBPAILICHUH U JICUEHUU TeHETUYECKUX 3a00s1eBaHnil ueaoBeka. CTBOJIOBBIC
KJICTKH
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JloMecTukamus 1 cenekuus. 3apoKICHUE CEIEKIMU U JOMECTUKALIMU. Y UYECHUE
H.. BaBunmoBa o 1eHTpax MNPOUCXOXKACHUS U MHOrooOpasusi KyJIbTYPHBIX
pacteHuii. Poib celekiuu B CO3/IaHUU COPTOB PACTEHUN W MOPOJI KUBOTHBIX.
Copt, mopona, mrTamMm. 3aKOH TOMOJIOTMYECKHX PSAJIOB B HACJIEACTBEHHOMN
n3menunBoctd H.M. BaBunosa, ero 3HaueHue Jjisi CENEKIIMOHHON pabOThI.
Metonpl  ceneKIUOHHOM paboTel. HckyccTBeHHBI OTOOp: MaccoBbI U
WHJIMBUTYaJbHBINA. DTarmbl KOMOMHAIIMOHHOMN celeKIuu. Vcnbitanue
pou3BOAUTENEH 110 TOTOMCTBY. OTOOp 1O TEHOTHITY € IIOMOIILIO OLICHKU
¢dbeHoTHIIa TOTOMCTBA M OTOOP MO TEHOTHUITY ¢ TToMoInbio aHanu3a JIHK.
MckycCcTBEHHBINM MyTareHes3 Kak MeToJ] CEeJIEKIIMOHHOU pa0oThl. PagranmoHHbIM
U XUMUYECKHI MyTareHe3 Kak UCTOYHUK MyTallui y KyJIbTypHBIX (hOpM
opranu3MoB. Vcrionp30BaHrE TEHOMHOIO PEAAKTUPOBAHUS U METOJIOB
pekoMmOuHaHTHBIX JIHK 1151 monmydeHust nexoaHoro Matepuania sl CEeIeKIIUH.
[Tomyuenne noauIIon0B. BHYTpuBHIOBas THOPUAN3AIIMS.
bin3kopoacTBEHHOE CKpelnBaHue, Wiu HHOpuAuHT. HepoacTBeHHOe
CKpelllMBaHue, WK ayTOpuauHr. I'eTeposuc u ero npuuuHel. Mcnonbs3oBaHue
reTeposuca B cenekiuu. Otnanéunas rudpuausamnus. [Ipeononenue 6ecrumoaus
MEKBHJIOBBIX THOPUIOB. J[OCTHKEHUS CENICKIIMA PACTCHUH M YKUBOTHBIX
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OOBEKThl, HCHOJb3yeMble B OHWOTEXHOJOTWH, - KIETOYHbIE M TKAaHEBbIE
KyJbTYpbl, =~ MHUKPOOPTraHM3MBbI, = HX  XapaKTepUCTHKA. TpaaunMOHHAS
OMOTEXHOJIOTHA: XJIEOONEeUYeHUe, TOJyYEHHE KHUCIOMOJIOYHBIX MPOIYKTOB,
BUHOAENUE. MukpoOuonornueckuii cuHre3. OOBEKThl MUKPOOHOIOTHYECKUX
TexHoJorui. [[pon3zBoacTBO Oenka, aMUHOKHUCIOT U BUTAMUHOB. ICKyCcCTBEHHOE
OIUIOAOTBOPEHUE. PEKOHCTPYKIHS SAMIEKIECTOK W KIOHHUPOBAHUE KUBOTHBIX.
Meton TpaHCIUTAaHTalUU 1€ KIIETOK.

XpoOMOCOMHass M Te€HHas WHXeHepus. VCKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHCTpyupoBanue pexkomOuHanTHeix JIHK. J[locTikeHuss M NepCHeKTUBbI
XPOMOCOMHOM M TE€HHOW MHXXEHEepUU. MeauuuHcKue OHOTEXHOJIOTHU.
M cronp30BaHuE CTBOJIOBBIX KIETOK

Cucrema u MHOI‘OO6paBI/I€ OpraHHU4€CKOro Mmupa

buonoruueckoe p83H006p2131/Ie OpraHu3MoOB. COBpeMCHHaH CHUCTCMA
OpPraHUYCCKOIro MHpa. HpI/IHIII/IHI)I KHaCCI/I(bI/IKaIII/II/I OpraHMu3MoOB. OcHOBHEBIE
CUCTCMATUYCCKUC I'PYIIIBI OPTAHNU3MOB.

OcobeHHOCTH CTPOCHUA U KUBHCACATCIIBHOCTU OJHOKJICTOYHBLIX OPIraHHU3MOB.
BaKTepI/II/I, apXeu, OJHOKJICTOYHELIC I‘pI/I6BI, OJHOKJICTOYHBIC BOAOPOCIIN, APYTUC
IMPOTHUCTHI. KononuanbHbie OpraHU3MBbI. I[BI/I}KGHI/IG OAHOKJICTOYHBIX
OpraHu3MoOB: aMé6OI/II[HOC, KTYTUKOBOC, pCCHUYIHOC. 3aHII/ITa Y OTHOKJICTOYHBIX
OpraHnu3MoOB. Pa3I[pa}KI/IMOCTL Y OJHOKJICTOYHBIX OPTaHHU3MOB. Takcucol
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MHOrOKJIETOUHbIE  pacTeHHs. B3auMocBsi3b  4acTell  MHOTOKJIETOYHOTO
opranu3ma. TkaHH, OpraHbl U CUCTEMbl OPTAHOB MHOTOKJIETOYHOTO OpraHU3Ma.
OpranusMm kak euHoe 1enoe. Tkanu pacteHuil. TUIIBI paCTUTENIbHBIX TKAHEH

oOpa3oBareibHas, IIOKPOBHAs, TIPOBOJAIIAS, OCHOBHAs, MEXaHUYeCKasl.
OcobeHHOCTH CTpOcHUS, (PYHKIMA W PACIOIOKCHHS TKaHEH B opraHax

[V
N OTOTITITY
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BereraTuBHble M TE€HEpATUBHbIE OpraHbl pacreHud. (DyHKIMM OpPraHoB U
cucrem opraHoB. Kapkac pacrenuid. [[BUKEHHE MHOTOKJIETOYHBIX PACTEHMHIA:
TpONU3Mbl U HAacTUM. [lornomenne BoAbl, YIIEKUCIOro ra3a U MUHEPAJIbHBIX
BelIeCTB pacteHusMU. Jlpixanme pactenuid. Juddysms ra3oB uyepes
[IOBEPXHOCTh KIIETKHA. TpaHCIOPTHBIE CUCTEMBI pacTeHUW. Bblaenenue y
pacTeHuil. 3ammuTa y MHOTOKJIeTOouHbIX pacteHuid. Kyrtukyna. Cpenctsa
MIaCCUBHOW M XUMUYECKOM 3a1UThl. ODUTOHIUBI.

PaznpaxxumMocCcTh U perynsiuus y Opraiu3moB. Pa3npakuMoCTb U peryssanus y
MHOTOKJIETOYHBIX pacTeHUH. POCTOBBIE BE1IECTBA U UX 3HAUYCHUE




4.5

MHOTOKIIETOUHBIE  KMBOTHBIE. B3aMMOCBA3bp 4YacTeél MHOTOKJIETOYHOTO
opranu3ma. TkaHu, Opranbl U CHCTEMBI OPTaHOB MHOT'OKJIETOYHOTO OpTraHU3Ma.
OpranusMm Kak enuHoe uenoe. 'omeocras. TkaHU KUBOTHBIX U YEJIOBEKA. THUIIBI
PKUBOTHBIX TKAHEW: 3MUTENIWalibHasi, COCAMHUTENbHAs, MbIIICYHAsl, HEPBHAS.
OcobeHHOCTH CTpOeHUs, (PYHKUMM UM PACIOJIOXKEHHS TKaHEH B opraHax
PKUBOTHBIX M YEJIOBEKA

4.6

Oprassl ¥ CUCTEMbI OPTaHOB KUBOTHBIX. DYHKIIMN OPraHOB U CUCTEM OPTaHOB.
Omnopa Tena opraHu3MoB. CKeNneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
"KUBOTHBIX. HapyxHblil u BHyTpeHHUH ckeneT. CTpOeHHE U TUIIBl COCTUHEHUS
KOCTEMU.

JIBI>KEHHE MHOTOKJIETOYHBIX KUBOTHBIX. I[luTanue xkuBOTHBIX. [luTanue
MO3BOHOYHBIX )KUBOTHBIX. [[pixanue xuBOTHBIX. KokHOe nbixanue. KabepHoe
Y JIETOYHOE JbIXaHUE.

JIpIxaHue MO3BOHOYHBIX KUBOTHBIX. DBOJIIOLIMOHHOE YCIOXHEHHUE CTPOCHUS
JETKUX MTO3BOHOYHBIX )KMBOTHBIX. J[pIXaTenbHas cucTeMa 4ejaoBeka. MexaHusm
BEHTWIALIMU JIETKUX Yy MTHI[ U MIICKOMUTAIOMUX. TPaHCIOPT BEIIECTB Y
OpraHu3MoB. TpaHCHOPT BEIIECTB y XKUBOTHBIX. KpoBeHOCHas cucteMa u e
opranbl. KpoBeHocHass cucTteMa  TO3BOHOYHBIX  KHUBOTHBIX. Kpyru
KpOBOOOpAIlEHHU. OBOJIOIMOHHBIE YCIOKHEHHUSI CTPOEHUS KPOBEHOCHOM
CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX. BblAenaeHne y opranu3MoB. Beinenenue y
UBOTHBIX. COKpaTuTenbHble Bakyonu. Opransl BbiaeiaeHUsA. CBs3b MOJOCTH
Te€Ja C KPOBEHOCHOW M BBIACIUTEIBHOM cHCTEMaMH. Beigenenue y
MO3BOHOYHBIX )KMBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0OKpOBBI 1
UX T[pou3BOAHBIE. Pa3znpaxuMocTb M peryisanuss y  OpraHuU3MOB.
Pa3znpaxuMoCTh y OJTHOKJIETOUYHBIX OpraHu3MoOB. Takcucel. PaznpaxumocTts u
pPEryJsilns y MHOTOKJIETOYHBIX

pacteHuii. POCTOBBIEC BelIECTBA U UX 3HAUCHHUE.

HepBuast cuctema u periekTopHas peryyisius y MHOTOKJIETOYHBIX KUBOTHBIX.
HepBuast cuctema u e€ OTHenbl. DBOJIOIMOHHOE YCIOKHEHUE CTPOCHUS
HEPBHOW CUCTEMBI y )KUBOTHBIX.

Pa3paboTka anroputMoB u mporpamMm s 3GHEKTUBHOW (PYHKIIMOHATIBHON
AHHOTAIIUM  TE€HOMOB,  TPAHCKPHUIITOMOB,  IPOTEOMOB,  METa0OJOMOB
MUKPOOPTaHU3MOB, PACTCHH, )KUBOTHBIX U YEJIOBEKA

OpraHu3M 4esIOBEKa U €r0 3J0POBbE




5.1

Opranbl U cCHCTEMBbl OpraHoB 4enoBeka. OTAenbl TOJOBHOTO MO3ra
MMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u pedrnexropnas ayra. besyciaoBHble U
yclOBHbIE pediekchl. ['ymopanbHas peryisauuss ¥ SHIOKPUHHAs cUcTeMa
PKUBOTHBIX M uyesnoBeKa. JKene3bl SHIOKPUHHOW CHUCTEMbI M HMX TOPMOHBI.
JlelictBue TOpPMOHOB. DB3auMOCBs3p HEPBHOM M DJHIOKPUHHOW CHCTEM.
['unotanamo-runoduzapuas cucrema. Pedraekc u pedrekropHas ayra.
be3yciioBHbIE U YCIOBHbBIE PEPIIEKCHI

5.2

3amuTa opranuszma ot 0ose3Heil. UMMyHHas cucteMa denoBeka. KineTouHslil u
rYMOpPAJIbHBIH UMMYHUTET. BpoxaEHHBINA, NPUOOPETEHHBINA crienudUuuecKuii
umMMyHuTeT. Teopuss KioHaNbHO-ceneKTUBHOro uMMyHuteta (I1.0pnux,
®.M.bepuer, C.Tonerasa). BocnanutenbHble OTBETHl OpraHu3MoB. Poib
BPOKJAEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUIN

5.3

KpoBenocHas cuctema u e€ opransl. Cepile, KpOBEHOCHBIE COCY/bl U KPOBb.
Kpyru kpoBooOpamienus. Pabora cepana u e€ perymnsuus

5.4

Jlpixanue uyenoBeka. Juddysus ra3oB uepe3 MOBEPXHOCTh  KIIETKH.
JlpixaTenbHasi cucTeMa delioBeka. JlpIxaTenbHas TOBEPXHOCTh. Perymsius
NBIXaHus. J[pIXaTeIbHbIE 00BEMBI

5.5

HI/IHIGBapI/ITeJIBHa}I CHUCTCMaA YCJIOBCKA. OTIIGJIBI IMAIOCBAPUTCIIBHOT'O TpaKTa.
HI/IHIGBapI/ITeJIBHBIG KCJIC3HI. BHYTpI/Il'IOJ'IOCTHOG )41 BHYTPHUKIICTOYHOC
MUIICBApPCHUC

5.6

[loxpoBel u ux mnpousBoganbie. Opranbl BbigeneHus. llouku. CtpoeHue u
dbyHkHoHNUpoBaHUE HePpoHa. DMIbTpaLKs, CEKPEIUs K 00paTHOE BCAaChIBAHUE
KaK MEXaHU3MBbI pabOTHI OpraHoB BhieIeHUsI. OOpa3oBaHUe MOYH Y YEJIOBEKa

5.7

JIBi>KeHME YelloBeKa: MblleuHas cucteMa. CKeJIeTHBIe MBIIIIBI U UX pabora.
CtpoeHue 1 TUIBI COCTMHEHUS KOCTEN

Teopwus sBostoniuu. Pa3Butue xu3Hu Ha 3emiie

6.1

OpomonmonHas teopuss Y. JlapBuHa. IIpeAnochblikM  BO3HUKHOBEHHUS
JapBUHU3MA.




DKn3Hp 1 HayuyHas nesrtenbHOCTh Y. JlapBuHAa.

JIBroKkymue cuibl 3Boioury BUaoB 1o Y. /lapBuHy (BbICOKass MHTEHCHUBHOCTb
Pa3MHOXEHHUS OpPraHU3MOB, HACJIEJICTBEHHas W3MEHYMBOCTh, OOpnOa 3a
CYILLECTBOBAaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetnueckoit Teopuu sBotonuu (CTI). Heltrpanbhas Teopus
hBOMOIMU. CoBpeMeHHas HBOJIIOIIMOHHAS] OMOJIO0rUsl. 3HAUE€HUE IBOIOLUMOHHOM
TEOpUHU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpa

6.2

[lonynsiuust Kak d3J€MEHTapHas eIWHULA 3BOJIOUUU. COBpPEMEHHBIE METOMbI
OLICHKM T'€HETHMUYECKOT0 pa3HOOOpa3usi W CTPYKTYphl nomynsuui. M3menenue
reHooHJa MONyJALMHU KaK 3JIEMEHTApHOE 3BOJIIOIMOHHOE SBIEHHE. 3aKOH
reHeTuyeckoro papHoBecus J>x. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOpbl (ABMXKYIIME CHUJIbI) HBOJIONUU. MyTalMOHHBIN
npouecc. KomOunaruBHast wu3MeH4YMBOCTh. Jlpeld reHOB - ciywaiiHbie
HEHANPABJICHHbIE HW3MEHEHUS 4YacToT aienedl B momysuusax. Oddekr
OCHOBATEJIA. Murpauumu. N3ossius IIOITYJISALIAM: reorpaguyeckas
(mpocTpaHCTBEHHAs ), OMooruueckas (pernpoayKTuBHas).

EctecTBeHHBIl 0TOOp - HampaBisiomuid ¢akrop sBomouuud. Dopmel
€CTECTBEHHOTO OTOOpa: JBIKYIIUH, CTaOWIM3HPYIOUIUH, pPa3pbIBAIOIIMIA
(mm3pyntuBHBIH). [TooBoi 0TOOP.

[IprcnoCOONEHHOCTh ~ OPraHU3MOB ~ KaK  pe3yJlbTaT  MHUKPOIBOJIOIHH.
Bo3HUKHOBEHHWE  MPUCIOCOOJNEHH y  opranu3smMoB. ApomMopdo3sl
uanoanantanuu. [lpumepsl npucnoco0aeHuit y opranu3mMoB. OTHOCUTENBHOCTD
PUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuum © CTpyKTypa. BumooOpa3zoBaHue Kak pe3ysbTat
MUKpOdBOJIOU. M3omsauus - kimroueBoi (akrop BumooOpazoanus. Iyt u
CIIOCOOBI BHUJI000pa30BaHMS: aJIONAaTPUIECKOE (reorpaduueckoe),
CUMIATPUYECKOe  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJUILIONAU3AINS,
ruOpuanzanus). JIuTenbHOCTh 3BOMIOIIMOHHBIX IIPOIECCOB.

Mexaau3Mbl GOpMUPOBAHUS OMOIOTHUYECKOTO pa3HOOOpa3usl.

PoJib 5BOJIIOIIMOHHON OMOJIOTUHU B Pa3pabOTKE HAYYHBIX METOAOB COXPaHEHMUS
ObuopasHooOpazus. MUKpOIBOMIONNS U KOBOJIOLUS MApa3UTOB U UX XO3SEB.
Mexanu3Mbl  (OPMHUPOBAHUS YCTOMYMBOCTH K AHTHOMOTUKAM U CIOCOOBI
OOpHOKI C HEl

6.3

MGTOI[BI HN3Yy4YCHHA MAKPO3BOJIIOIHH. ITaneoHTOIOTrMYECKHE MCTOAbI U3YUYCHHUA




pBomoLMH. [lepexonnbie opmbl U PUITOreHETUYECKUE Pl OPTaHU3MOB.
buoreorpaguueckue MeTonbl u3ydeHus 3Bosonuu. CpaBHeHHEe (PIIopbl U
dbayHbl MaTEPUKOB U OCTPOBOB. buoreorpaduueckue odnactu 3emnu. Buabl-
PHAEMUKU U PEIIUKTBHI.

OMOPHOJIOTUYECKHE M CPABHUTEIBHO-MOP(OIOTHUECKHE METOJbl H3YUYEHUS
PBOMIIOIMU. |'€HeTHYeCKHe MEXaHU3Mbl BOJIIOLMU OHTOTE€HE3a U TOSIBICHUS
SBOJIIOIMOHHBIX HOBIIECTB. ['OMOJOTMYHBIE W AHAJOTMYHBIE OpraHbI.
PyaumenTapHble opraHbl M aTaBU3Mbl.  MOJEKYJISpPHO-T€HETUYECKUE,
OMOXMMHUYECKME UM  MaTeMaTHUYeCKHUE METOJbl H3Y4YEHHUS  DBOJIOLMH.
['omonoruunbie renbl. COBpeMeHHBIE METO bl TOCTPOEHUS (PUIOTEHETUYECKUX
NepeBbEB. XPOMOCOMHbBIE MYTaI[MU U IBOJIIOLMS TEHOMOB.

OO61re 3akOHOMEPHOCTH (TpaBuiia) 3BoJoIMK. HeoOpaTtuMocTh 3BOTIOLUN.
AnanTtuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIOLIMH




6.4

HayuHble TrunoTe3bl NPOUCXOKIEHUS JKU3HUM Ha 3emie. AOuoreHes wu
nmaHcnepMus.  JloHaydHble — NPEACTaBICHHS O  3apOXKACHUM  KU3HHU
(kpeaunoHu3M). ['umoresa MOCTOSHHOIO CamMO3apOXACHUS KU3HU U €€
onposepxkeHue onbitamu @D, Pemu, JI. Cnamrmanuanu, JI. Ilactepa.
[Ipoucxoxienue Ku3Hu U acTpoounoorusi. OCHOBHBIE ATalbl HEOPraHUYECKON
poMmonMu.  Ilnmanerapnas  (reojmoruyeckas) 3BOJOUMA.  XUMHYECKas
ABOMIIOIUS. AOGMOT€HHBIN CUHTE3 OPraHUYECKUX BEIECTB U3 HEOPraHUYECKHX.
Onpeir C. Munnepa u I'. FOpu. O6pa3oBaHue MNOJUMEPOB U3 MOHOMEPOB.
KoanepBatnas runore3a A.W. Onapuna, runote3a nepBuyHOro OymnboHa J[x.
Xonpaeitna, renernueckass runore3a [. Mémnepa. PubGosumbr (T. Yek) u
runote3a «vupa PHK» V. T'mnbepra. ®opmupoBanue wmemOpaH wu
BO3HMKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emau 1 MeToAsl €€ n3ydeHus. MickonaeMble OpraHnuecKue OCTaTKH.
["'eoxponosiorus 1 e€ MeTopl. OTHOCUTENIbHAS U a0COTIOTHASL TEOXPOHOJIOTHSI.
['eoxpoHOJIOrMU€ecKas MIKana: 30Hbl, 3pbl, IEPUOBI, FTIOXH.

HauvanbHble 3Tanbl opraHudeckoi sBotonuu. [losiBieHre u 3BOTIOIHUS TIEPBBIX
KJIETOK. OBOJIOIMS MeTabonu3Ma. BO3HUKHOBEHHE TMEPBBIX 3KOCHCTEM.
CoBpeMeHHble MHUKpPOOHbIE OMOIJIEHKM KaK aHaJor TMepBbIX Ha 3emie
coobmiectB. CTpoMaTonuTsl. [IpokapruoThl U 3yKapHOTHI.

[Ipoucxoxenrue 3ykapuoT (CUMOUOTeHe3). DBOIIOIMOHHOE TPOUCXOKICHUE
BUpycoB. [Ipoucxok/ieHrne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HHWKHOBEHHE
OCHOBHBIX IPYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE ATaIbl BOJIOIMH BHICIIUX pacTeHuid. OCHOBHBIE apoMOp(dO3bl
pactenunil. Beixon pacrenuii Ha cyiny. [losiBIeHrE CIOPOBBIX PACTEHUN U
3aBoeBaHHE UMU CylIl. CeMeHHbIe pacTeHus. [[porcxoxaeHne HBETKOBBIX
pacTEHHU.




OCHOBHBIE 3Talbl HBOJIIOIUHU KUBOTHOIO Mupa. OCHOBHbIE apoMoOp(O3bl
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB - MOSBJICHUE
COBpPEMEHHBIX THUIOB. llepBbie xXopmoBble kuBOTHBIE. JKM3HB B BOJAE.
OBojdIOLUMA TNO3BOHOYHBIX. [Ipoucxoxnenne amMPuOuii ©  penTuauil.
[IpoucxoxkaeHHe MIEKONUTAONMX W Orul. llpuHnun — kinrouyeBoro
apoMopdo3a. OcBoeHre OECTO3BOHOYHBIMH M TO3BOHOYHBIMHU KUBOTHBIMH
CyIIU.

PaszpuTHe Xu3HM Ha 3eMiie MO 3paM M IEepUojaM: apxel, MpPOTEpPO30H,
naneo3or, Me3030#, KaiWHO30M. OOmas XapakTepucTHKa KiIuMara M
re0JIOFMYECKUX ITpolieccoB. [10sBIEHNE U paclBET XapaKTEPHBIX OPTAHU3MOB.
YrineoOpa3oBaHMeE: €ro yCIOBHS U BIMSHUE Ha Ta30BbIi cOCTaB aTMOC(EPHI.
MaccoBble BBIMUPaHUS - DKOJIOTMYECKHE KPHU3UCHI Mponuioro. [IpuuuHel u
CJEACTBUS MAaCCOBBIX BBIMUpaHHil. COBPEMEHHBIN SKOJIOTUUYECKUNA KPU3HC, ETO
0COOEHHOCTH




6.5

Pasnensl u 3amaum antponosioruu. Meroael anTpornonorud. CTaHOBIEHHE
[IPEJCTABICHUA O TPOUCXOXKIACHUN 4YeaoBeka. COBPEMEHHBIE Hay4HBIC
Teopu. CXOICTBO 4YENIOBEKA C KUBOTHBIMH. CHCTEMATHUYECKOE MOJIOKEHUE
yenoBeka. CBUIETENBCTBA CXOACTBA YEJIOBEKA C )KMBOTHBIMU: CPABHUTEIIBHO -
MOP(OJIOTHYECKUE, AMOPHUOJIOTHYECKHUE, ¢b13M0I0r0-0MOXUMHUYECKHE,
noBepeHueckre. OTIMYMS YelOBEKa OT KUBOTHBIX. [IpsiMoXxoklieHue wu
KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOU
CUTHAJIBHOW CUCTEMBI.

JIBroxymue cuiibl ((hakToOphl) aHTpONOreHes3a: OMoJIOrMYecKue, COIMalIbHbIE.
CooTHOIIEHE OMOJOTUYECKUX U COLMAIbHBIX (PAKTOPOB B AHTPOIOTEHE3E.
OCHOBHBIE CTaJUU AHTPONOreHe3a. ABCTPAJONUTEKU - JIBYHOTHE MPEaKU
mone. YenoBek yMmenblil, IEpBble U3rOTOBICHUSA OpYyAuH Tpyzna. Uemosek
NPSIMOXOJSIIIMIA U TIEPBBIA BBIXOJ JroAei 3a mpenensl Adpuku. Yenosek
reiiienb0eprekuil - 00U MpeoK HeaHIepTAIbCKOT0 YeJIOBEKa U YesloBeKa
pa3zyMHoOro. YenoBek HEaHAEPTAIbCKUIM KaK BUJI JIFOAEH XOJOIHOIO KJIMMAaTa.
UenoBek pa3yMHbI COBPEMEHHOI'O THIIA, AEHUCOBCKUI YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a MpejaenaMu AQpuki.

DBOJIOLMSA COBPEMEHHOT0O 4ejioBeKa. EcTecTBEeHHBIM OTOOp B MOMYNSAIUSAX
yesioBeka. MyTannoHHbIH nipotiecc U nonumopdusm. [lonynsinoHHbIe BOJIHBI,

npeiid reHoB, wmurpauus U <«3Q@exT OocHoBaTeNA» B MOMYJIALUIX
COBPEMEHHOI'0 YEJIOBEKa.

Uenoseueckue pacel. [lonstue o pace. bomplime pacel: €BponeouHas
(eBpasmiickas), aBcTpajo-HErpoujHas (dPKBaTOpHabHAas), MOHTOJOUIHASL
(a3maTcKo-amMepuKaHCcKas). BpeMs u myTu pacceneHus: 4eloBeKa 1Mo TUIaHEeTe.
EnuncTBO uenoBeueckux pac. HaydyHasi HECOCTOATEIBHOCTh pacu3Ma.
[IprcniocOOIEHHOCTh YeNOBEKa K Pa3HbIM YCJIOBHUSIM OKpPYXKAIOLIEH Cpe.bl.
BnusiHue reorpadguueckoil cpensl U Aperipa reHOB Ha MOPQOIOTHIO H
(H3HOIIOTHIO YeTOBEKA

DKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTH

7.1

Paznensl u 3agaun 3x010run. CBsA3b SKOJIOTUH C IPYTUMHU HAyKaMH.

Metoasl skonoruu. IloneBbie HaOIOAEHUS. DKCHEPUMEHTHI B SKOJOTHMU:
OpUPOJHbIE W JabopatopHbie. MojaenupoBaHue B 3KOJOTHUH. MOHUTOPUHT
OKpY’KaroUIeN Cpeibl: JIOKAJIbHBIN, pETMOHATBHBIN U TJI00aTbHBIMI




7.2

JKojoruyeckue (paxkTopbl U 3aKOHOMEPHOCTH UX AeiicTBus. Knaccudukanus
PKOJIOTHYECKUX (PAKTOPOB: AOMOTHYECKHE, OMOTUYECKHUE, AHTPOIOTICHHBIE.
OO0mue 3aKOHOMEPHOCTH JEHCTBUSL SKOJormdyeckux ¢akropos. IlpaBuiio
muaumyma (K. npenrens, H0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue gpakropbl. CBeT Kak skonorudeckuit pakrop. Jelicteue
Pa3HBIX YYACTKOB COJTHEYHOT'O CIIEKTPA HA OPraHU3Mbl. DKOJIOTUYECKUE
IPYIIIBI PACTEHUI U )KUBOTHBIX IO OTHOLIEHHUIO K CBETY. CUTHAIBbHAS POJIb
ceera. @oronepuoansM. TemmnepaTypa Kak 3KOJIOTMUECKUI (akTop.
JlelicTBre TemIiepaTrypbl Ha opraHusMsbl. [IoMKHIOTEpMHBIE U
rOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.
BnaxHocTh Kak 3kosiornueckuil ¢akrop. IlpucnocoOnenuss pacTteHui K
noJiiep KkaHuio BogHoro 6ananca Knaccudukamus pacteHuid mo OTHOIIEHUIO K
Bojie. [Ipucnoco6ieHus >kMBOTHBIX K U3MEHEHHUIO BOJHOI'O PEXUMA.

Cpenpl oOWTaHMS OPraHMW3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAas,
rlyOMHHAs TOJINOYBEHHAsl, BHYTpUOpPraHU3MeHHas. OU3NKO-XUMHUUYECKHE
0coOeHHOCTH cpen obuTaHus opraHu3MoB. [IpucnocoGieHus opraHu3sMoB K
PKU3HU B Pa3HbBIX Cpelax.

buonornueckue puTMbl. BHemHue M BHyTpeHHUE pPUTMBbL. CyTOuHBIE U
roguuHble  pUTMBL.  [IpuCnOCOOJEHHOCTh  OpPraHM3MOB K  CE30HHBIM
N3MEHEHMSIM YCIIOBHUH )KU3HU.

JKusuennsie ¢hopmbl oprann3MoB. [TorsTre o )ku3HeHHOH dopme. JKu3HEHHBIC
(dbopMBI pacTeHHIl: 1epeBhsl, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHUE TPABHI,
ONHOJNETHUE TpaBbl. JKW3HEHHBIE (POPMBI IKHUBOTHBIX: THIAPOOUOHTHI,
reoOMOHTHI, a9pOOMOHTEI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

buotnyeckue dhaktopsl. Buabsl OnoTHYECKMX B3aUMOJACHCTBUI: KOHKYPEHITHS,
XUITHUYECTBO, CUMONO03 U ero (popmbl. [lapazutusm, koonepanus, MyTyaau3M,
KOMMEHCanu3M  (KBapTHPAHTCTBO, HaxyieOHW4YecTBO). Herpoduueckue
B3amMoOJIelicTBHs  (Tommueckue, dopuueckue, Qadbpuyeckue). 3HaueHUE
OMOTUYECKUX B3aUMOJICHCTBUN I CYIIECTBOBAHUS OPTaHU3MOB B Cpele

obutanus. [IpyHIIMTT KOHKYPEHTHOTO UCKITIOYCHUS




7.3

DKOJIOTHYECKHUE XapaKTePUCTUKH MO YJISILIAM. [Momynsiums Kak
Ouosiornueckass cuctemMa. Poib HEOJHOPOJHOCTH CpeIbl, (PUHUECKUX
OapbepoB M OCOOCHHOCTEW  OMOJOTMH  BHJAOB B  (POPMUPOBAHUU
MPOCTPAHCTBEHHOW  CTPYKTYpbl  mnonyianuid. (OCHOBHbIE  TOKAa3aTelIn
MOMYJIAUUNA: YUCICHHOCTb, IUIOTHOCTb, BO3pacTHas M IIOJIOBAas CTPYKTYpa,
POXKIAEMOCTB, IIPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPALIU.

DKOJIOTHUYECKAsT CTPYKTypa monyisiuuu. OLEeHKa YUCICHHOCTH MOMYJISLHU.
JIMHamMuyKa NONYJISALUN U €€ peryisaluus. bUOTHUYECKHUN OTEHIMAI ITOIYJIALIUH.
MojenupoBaHuE JAWHAMUKM monyianuu. KpuBble pocTa YHCICHHOCTH
nonyisiuuu. Kpusbie BIKUBaHMS. Perynsiiusi YUCICHHOCTH MOMYJISLIMI: POJIb
(bakTOpOB, 3aBUCSANIMX W HE 3aBUCSIIMX OT IJIOTHOCTU. OKOJIOTHYECKUE
cTpareruu BuaoB (r- u K-ctparerun).

[lonsitue 00 3KoNOrMYeckoi Humie Buaa. Mecroobutanue. MHoromepHas
MOJIeNIb dKoJiornueckor Hum J[x.M. Xatunncona. Pa3zmepsl skonorndeckomn
HUlIM. [loTeHuManpHas U peaqTn30BaHHAS HULIH.

Bug kak cucrema mnonyndinuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH TOBEAECHUS W  MUTpPalMil  >KMBOTHBIX.
buonornyueckre MHBa3WM 4yKEPOJHBIX BUIOB

7.4

CooOmiectBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBs3u Mexay
opraHm3MamMu B OHOLIEHO3e. DJKOocHCTeMa Kak OTKphiTas cucrema (A.J[x.
Tencnu). OyHkuMoOHaIbHBIE OJOKH OPTaHU3MOB B SKOCHUCTEME: MPOIYIICHTHI,
KOHCYMEHTBI, peyleHThl. Tpopuyeckue ypoBHu. Tpoduyeckre 1enu u CeTu.
Abuotnueckue 6110ku s3kocucteM. [1ouBbl U Uikl B 3kocuctemMax. Kpyrosopor
BEIIECTB U TTOTOK SHEPTUH B IKOCUCTEME.

OcHOBHBIE OKA3aTENN SKOCUCTEMBL. bruoMacca v mpoayKUus. DKOJIOTHYECKHE
MUPAMUJIBI YKCEIl, 0MOMACChl U SHEPTUU.

HampaBieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB - cykueccuu. [lepBudnbie
U BTOPUYHBIE CYKLIECCUM M UX NMPUYHHBIL. AHTPONOTECHHBIE BO3ACHCTBUS HA
cykneccuu. KmnmmakcHoe coobmectBo. buopazHooOpasue ©  TOJHOTA
KpYTrOBOpOTa BEUIECTB - OCHOBA YCTOMYMBOCTU COOOILIECTB.

[IpuponHbie 3KOCUCTEMBI. AHTPOIIOTE€HHBIE SKOCUCTEMBI. ATPO3KOCUCTEMA.
ArpoiieHo3. Paznuuust Mexay aHTpONOT€HHBIMU U TPUPOIHBIMU
bKocucTeMaMu. Y pOoskocucTeMbl. OCHOBHBIE KOMITOHEHTHI YPOOIKOCHUCTEM.
["oponckas dopa u dpayna. CHHAHTPOMU3AIMS TOPOJACKON (hayHBI.
buosiornueckoe n X035 1MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U
ypOo3KOCHCTEM. 3aKOHOMEPHOCTH (DOPMHUPOBAHUSI OCHOBHBIX
B3aMMO/ICICTBUI OPraHU3MOB B 3KOCUCTEMAX.

[lepeHoc »HEpruM MW BEUIECTB MEXAY CMEXHBIMH JKOCHUCTEMAMHU.
YCTOWUMBOCTh OpPraHU3MOB, TMOMYJAIUMA M OKOCUCTEM B  YCIOBHUSAX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3/I€CTBUI




7.5

buocdepa - oOuiennanerapHas 00004ka 3eMId, T CYIEeCTBYET WIN
cylecTBoBajia xxu3Hb. Yuenue B.1. BepHaackoro o Ouocgepe. Obnactu
ouocdeps! u e€ cocras. JKupoe BeniecTBo OUochepsl U €ro PyHKIUH.
3aKOHOMEPHOCTH cylecTBOBaHUs 6rocdeprsl. OcodeHHOCTH Orocdephl Kak
r00anpHOM SKOCHUCTEeMBI. /[[uHaMudeckoe paBHOBecHe B Guocdepe.
KpyroBopoTHI BemIeCcTB U OMOT€OXUMHUYECKUE ITUKIIBI (YTIIepoa, a30Ta).
PurmMu4HOCTH siBIEHUM B Orocdepe.

3oHanbHOCTH OMocdepsl. [lonsTue o 6uome. OCHOBHBIE OMOMBI CYILIH: TYH/PA,
XBOWHBIC Jieca, CMEIIaHHBIE W IIMPOKOJIMCTBEHHBIC Jieca, CTENH, CABAHHBI,
MYCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOphs. Kiumar, pacTHUTENbHBIA W
"KUBOTHBI MUP OMOMOB CYIIIH.

CrtpykTypa 1 QpyHKIIUS KUBBIX CUCTEM, OI[CHKA UX PECYPCHOTO MOTEHIANIA U
ounocdepHbIx QyHKITHIA

7.6

DKOJIOTMYECKHE KPU3UCHI M WX NpUuuHbL. Bo3nelicTBue dYelnoBeka Ha
ounocepy. 3arpsizHeHre BO3AYIIHOM cpeipl. OxpaHa Bo3ayxa. 3arpsisHEHHE
BoAHON cpenpl. OxpaHa BOJHBIX pecypcoB. Pazpymenue moussl. OxpaHa
MIOYBEHHBIX pecypcoB. M3MeHeHune Kiumara.

AHTpPOIIOreHHOE BO3/CHCTBHE HAa PACTUTEIbHBIN U KUBOTHBIN Mup. OxpaHa
PACTUTENIBHOTO U KUBOTHOTO MUpa. OCHOBHBIEC MPUHIIUIIBI OXPAHBI IPUPOJIHI.
Kpacnsie kauru. Oco6o oxpansiemblie ipupoiabie Tepputopun (OOIIT).
botanudeckue cajpl ¥ 300JI0TMYECKUE TTapKH.

OCHOBHBIE TPUHIIUIBI YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA U TPUPOJIBI.
PanonanbHOE TMPUPOIONONIB30BAHUE UM COXpaHEHUE OMOJIOTUYECKOTO
pazHooOpa3us 3emMiH




TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KOJIMYE€CTBO YaCOB VISl IPOBEACHUSI HTOTOBOI'0 KOHTPOJISA: 1

Ne n/m | HammeHoBaHue pa3iesioB U TeM J1eKTPOHHbIE
NMPOrpaMMbl KOJIHYECTBO uuppoBbIe
OcHOBHBIE BUIBI 1eSITETbHOCTH
akanemudec | [IporpammHoe cogep:kanue o0pa3oBaTeabH
odyuaromuxest
KHX 4aCOB ble pecypcsl
[ buosorns kak Hayka 1
PackpsiBath COZEpKAHUE
TEPMHUHOB MW IIOHATHU: HAYYHOC
MHPOBO33PCHUE, HayUHasl KapTHHA
CoBpemenHas ouomorus - p PCHHE, HayH p
MHpPA, HAYYHBI METOJ, TUIIOTE3a,
KOMILUIEKCHas Hayka. Kparkas
TEOPHs,, METOJbl HCCIICIOBaHUS.
WUCTOpUS  Pa3BUTHS  OWOJIOTHH.
XapakTepnu3oBaTh OHOJOTHIO Kak
buonorunueckue HAyKU 51 .
KOMIUIEKCHYIO HayKy, €€ MecTo W
u3ydaeMble  MUMH  TIPOOJIEMEI.
POJIb Cpeiu APYTUX eCTECTBEHHBIX
OyHaMeHTaNbHbIe, TPUKITATHBIC
HayK. OrieHuBaThH Bknana | bubnuoreka
u MTOUCKOBBIE Hay4HEIC i
OTEUYECTBEHHBIX YYEHBIX B | LIOK
UCCTIEIOBaHUsT B OWOJIOTHH. .
Bronorust kKak KOMILIEKCHAS HayKa U passutre Ouonoruu. OrenuBats | https://m.edsoo.r
1 1 3HaueHme ouonoruu B o
KaK 4acTh COBPEMEHHOIr0 00IIeCTBa . | pois OmomorMYecKMx OTKPHITHII 1 | U/86366122
(hopMHEpOBaHUHT COBpPEMCHHOM N -
. UCCIICIOBaHUI B Pa3BUTHH Hayku | https://m.edsoo.r
€CTeCTBEHHO-HAyYHOH  KapTHHBI .
U TIPaKTHYECKOM mesTensHOCTH | U/863e€632a
mupa. [Ipodeccun, cpszaHHBIE C .
N mozei. [lepeuncnars npodeccun,
ononorueii. 3HaueHrne OMOIOTHH B N
. CBSI3aHHBIE C  COBPEMCHHOM
MPaKTUIECKON JeSATENbHOCTH N
ouonoruei. [IpuBOAUTE IPUMEPHI
YeJIOBeKa: MEIUIIMHE, CeIbCKOM
y MPAKTHYECKOTO0  MCIOJIH30BAHUS
XO3MHUCTBE,  MPOMBINUICHHOCTH, .
JOCTYOKESHHUH ouonoruu B
OXpaHe MPHUPOJIBI. .
MEIUIMHE, CENbCKOM XO3SUCTBE,
MPOMBIIUICHHOCTH W OXpaHe
TIPUPOJIBI
1 7KuBble cHCTEMBI H UX H3YYeHHE 2
JKusbie cucrembl Kkak npenMmeT | PackpbiBath cozxepxanue | bubnuoreka
2 JKuBbie cHCTEMBI U MX CBOMCTBA 1 uzydenusi Owomoruu. CBoiCTBa | TepMHHOB U moHsATHI: xuBas | [JOK

JKHBBIX CUCTEM: CIUHCTBO

CHUCTEMA, OJJIEMCHT, IIOACHCTEMA,

https://m.edsoo.r
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XUMHYECKOTO COCTaBa, | CTPYKTYpa; OTKPBITOCTh, BbICOKas | U/863e6122
JUCKPETHOCTh U ILIEJIOCTHOCTH, | YIIOPSIOYEHHOCTD, https://m.edsoo.r
CIIOKHOCTh M YIIOPSAAOYEHHOCTh | YIIPABIAEMOCTh, HEPapXUUHOCTH. | U/863e632a
CTPYKTYDBI, OTKPBITOCTb, | XapaKTepu3oBaTh CTPYKTYypy H
caMoopranmus3anus, CBOMCTBA KUBBIX CUCTEM, OTIINYUA
CaMOBOCTIPOHU3BE/ICHNE, XMMHYECKOI'0 COCTaBa OOBEKTOB
Ppa3ApaxuMoCTb, W3MEHYMBOCTb, | )KUBOM M HEXKUBOM IIPUPOJBI,
POCT U pa3BUTHE o0t  MPUHIUN  KJICTOYHOU
OopraHuszanuu JKHUBbBIX CHUCTEM.
CpaBHUBaTh OOMEHHBIE TPOLIECCHI
B HEXHBOW U KUBOH HPUPOJE;
packpbiBaTh  CMBICI  peakiui
Merabonu3ma. OOBACHATH
MEXaHU3MbI CaMOpETYyJISIIUN
KHUBBIX  CHCTEM  Pa3IMYHOTO
MepapXuyecKoro YpOBHS;
PpacCKpbIBaTh CYTb IIPUHOUIIOB
MTOJIOKUTENbHON u
OTpUIIATEIHFHOW OOpaTHOU CBS3H.
AHamM3upOBaThH CBOICTBA
CaMOBOCIIPOM3BENIEHHs, pocTa U
pa3BUTHS OPraHU3M
VYpoBHM  OpraHu3allii  >KUBBIX | PackpbIBaTh cojiepKaHue
CHCTEM: MOJIEKYJISIDHBIN, | TGPMHUHOB W TIOHATHI: 0OMeH
KJIETOYHBIH, TKaHEBBIH, | BEIIECTB U IIPEBpPaLIECHIE SHEPI U,
OpPraHU3MEHHBIN, MOMYJALHOHHO- | CAMOBOCIIPOU3BEICHUE,
BUJIOBOI 9KOCUCTEMHBIN | CaMOpEryJsiLus, pa3BUTHE, )KU3Hb
(6§or6011,eH0aneCKHﬁ), Hayql})lbn”/}ll QJEKT,, I})IaquBIﬁ’ MCTOIL: bubmorexa
o [HOK
OmocQ epHBIiA. [Ipormecchr, | mpobmema, THIIOTE3a, TEOPHS, https://m.edsoo.r
YpoBHeBas opraHu3alus KUBbIX CUCTEM MPOUCXOISAIIHE B JKUBBIX | IpaBUjoO, 3akoH. llepeuncnars U /863'e61'22 :
cucremax. OCHOBHbBIE NPU3HAKH | IPU3HAKU JKUBOTO. https://m.edsoo.r
xkuBoro. JKm3Hp Kak (opma | XapakTepru3oBaTh OCHOBHBIE | ' iarnopnny

CylllecTBOBaHHsS MaTepuu. Hayku,
W3yYalole JXUBbIE CHUCTEMBI Ha
pa3HBIX YpPOBHSIX OpTaHH3AIIHU.
Uzyuenue JKMBBIX CHCTEM.
Mertoapl  OMONOTHYECKOW HAYKH.

YPOBHU  OpTraHM3alid  KUBBIX
CHCTEM M METOIBI OMOJIOrHYECKUX
HCCJICIOBAHNH. OnuceBaTh
0COOEHHOCTH, XapakTepHbIE IS
KKIOro YypPOBHS OpraHU3aINN
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Hao6moznenue, U3MEpeHHe,
IKCIEPUMEHT,  CHCTeMaTH3allus,

MeTaaHaIu3. ITonsitTue o
3aBUCHMOM u He3aBHUCHUMOM
IIEPEMEHHOM. IInanupoBanue

skcnepumenTa. IlocraHoBka u
nposepka  runore3.  Hyesas
runores3a. [Toustue BoIOOpKH U €€

JIOCTOBEPHOCTbD. Pazopoc B
onosornyecknx AaHHbIX. OleHka
JOCTOBEPHOCTU MMOJTY4YCHHBIX
pE3yIBTATOB. ITpuunnsbl
MCKaXECHUS pe3yabTaToB
JKCIIEPUMEHTA. Tlousitue

CTaTUCTHUYCCKOI'O TECTA.

JKHUBOTO. HaseiBats HAYKU,
M3Yy4alolIue >KUBBIE CHUCTEMBI Ha
Pa3HBIX YPOBHSAX OpraHU3aLlUU.
CpaBHHBATh MKy COOOH KHUBBHIE
CHUCTEMBI pa3sHbIX YpOBHEHR
OpraHu3allMi U IIPOUCXOJALINE B
HHUX IIPOLECCHI.

buoaorua kjieTku

Ucropust OTKpBITHS U U3YIEHUS KIETKH.
Knerounas Teopus

Knerka - CTPYKTYpPHO-
(yHKIMOHANbHAS eIMH1LA
xuBoro.  Mcropust  OTKpBITUS

knerkn. Paborer P. I'yka, A.
JleBenryka. Knerounas reopus (T.
IIIBagn, M. Ilmekigen, P.
BupxoB). OCHOBHBIE MOIOXKEHHS
COBPEMEHHOU KJIETOYHOU TEOPUU

PackpoiBaTh cojiepKaHue
TEPMUHOB U TIOHSATHH: KIIETKA,
OpTaHEeIIbI, 9yKapHOTHI,

MIPOKAPHOTHI, BUPYCHI, [IATOIOTHS
(xeroyHast OMOJIOTHS ), KIIETOUHAS
Teopusl. XapakTepuzoBaTh
OCHOBHBIE  JTambl  Pa3BUTHS
[UTOJIOTMH KaK HayKd W e€
opopMmieHue B KIJIETOYHYIO
omomornro. [loka3eiBaTh BKIIA]
Y4EHBIX-OMOJIOTOB B W3Yy4YEHHUE
KIIETOYHOT'O CTPOCHUSA
OpraHU3MOB. Ilepeuncnsate
OCHOBHBIE TTOJIOKEHUS KIJIETOUHON
TEOpUH, OOBICHITH €€ poNb B
(hopMupoBaHUH

€CTeCTBEHHOHAYYHOW  KapTHHBI
mupa. [IpuBomuTh NOKa3aTeILCTBA
porncTBa OpPraHu3MOB Cc

bubnnoreka
HOK
https://m.edsoo.r
u/863e6122
https://m.edsoo.r
u/863e632a
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UCIIOJIb30BaHUEM MOJIOKEHUH
KJICTOYHON TEOpHH
PackpsiBath COIEpKAHUE
TEpMHUHOB u TIOHSITHIA:
. MHUKPOCKOIIPOBaHUE,
Meronbl MOJIEKYJISIPHOMU u
. MPUTOTOBJICHHE Cpe30B,
KJICTOYHOH ouooruu:
muddepeHinaibHOe
MUKpPOCKONHUsI, Xpomarorpadus,
OKpaluMBaHue, Xpomarorpadus,
. N 37ekTpodope3, METoJ MEUEHBIX
Metozbl MOJIEKYJISIPHOM M KIICTOYHOMN anekrpodope3, Meroi MedeHbix | bubnmoreka
aTOMOB, g depeHITnaIbHOe
ouonoruu. [IpakTrueckas padora enTputhyrupoBane aTOMOB, uentpudyruposanue, | [IOK
«M3yueHrie METOIOB KIIETOUHOM HEHTPHOYTHD ’ METOJI KYJIbTYPHI KJIETOK 1 TKaHel, | https://m.edsoo.r
) 1 KyJIbTUBUPOBAHUE KJIETOK.
ouonorun (xpomarorpadus, meron pexombuHantHBIX J[HK. | u/863€6122
Uzyuenune (UKCHPOBaHHBIX -
anektpodopes, nuddepeHraIbHOE XapakTepru3oBarhb ocHoBHBIE | https://m.edsoo.r
KJIETOK. DeKTpOHHAS N
uentpudyrupoanue, [1LP)» METO/IBI U3yUYeHUS xwuBoi | U/863e632a
MHUKPOCKOIHUSI. Kongoxanbnas
npuposbl. ['OTOBUTH BpeMEHHEIE
MHKPOCKOIIHS. BuraneHoe
MUKPOIIPENapaThl, PaCCMaTPUBATH
(TprXU3HEHHOE) n3y4yeHue N
WX B CBETOBOM MHKPOCKONI U
KJICTOK.
nenate onucanue. OOBACHATH U
cOONMIOAaTh  TpaBUJa  TEXHUKU
MUKPOCKOITMPOBAHUS
1\ XuMHYeCKasi OPraHu3aius KJIETKH 10
PackpriBaTh cojiepKaHue
TEPMHUHOB M TOHSTHIA: JIEMEHTHI-
. OHWOreHbI, JTUIONb, BOAOPOIHAS
XVWMUYECKAA  COCTaB  KJIETKH. ’ ’ p
CBSI3b, TUAPOPUITHHOCTS,
Makpo-, MUKPO- u
ruapohoOHOCTE, Typrop,
YIBTPAMUKPO3JIEMEHTH. Boma u bubmmoreka
N MHUHEPAIbHBIE BEIIECTBA,
o eé ponb Kak pacTBOpPHUTEN, oK
XUMHUUECKUN COCTAB KIIETKH. Oy(epHBIC CHUCTEMBI, AaHUOHHI, .
peareHra, ydacTtue B https://m.edso0.r
6-7 MuHepabHbIE BEeIECTBa KIIETKH, HX 2 KaTHOHBI. Ilepeuncnsaty
CTPYKTYPHUPOBAHUH KIIETKH, u/863e6122
Ouonornyeckas poib 0CcOOEHHOCTH XUMHYECKOTO -
TEIUIOPETyJISAuK. MuHepaIbHbIC https://m.edso0.r
cocraBa  KieTku.  Paznnuath
BELIECTBA KIIETKU, ux u/863e632a
Makpo-, MUKPO- "
ouonoruueckass  ponb.  Poib
YIBTPAMHUKPOIIEMEHTBI,
KAaTHOHOB U aHUOHOB B KJICTKE.
BXOJIAIIME B COCTAB JKUBOTO M MX
poJb B OpraHusme.

XapakTepu3oBaTh CTPOCHUE |
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CBOMCTBAa  BOBL; OOBACHSATD
MpUYMHBL €€ 0COOBIX CBOKMCTB M
¢ynkuun B kierke. IlokasbiBaTh
pOllb KAaTMOHOB M AaHHMOHOB B

obecrieueHnH MIPOLIECCOB
KUBHECACATCIIbHOCTH

(ocMoperyJsus, co3JlaHue
MeMOpaHHOTO IIOTEHIIMANA,

perymsmuss  paboTel  OEIKOB),
paboTel  OydepHBIX  CHUCTEM.
YcraHaBiIMBaTh B3aUMOCBSI3b
CTpOEHHUA u (hyHKITUH
HEOPTraHWYECKUX BEIECTB KICTKH

8-9

OpraHu4ecKre BemecTBa KIeTKH —
oenkn. JlabopaTopHas pabota
«O6HapyxeHue O0EIKOB C MTOMOIIBI0
Ka4eCTBEHHBIX PEAKIIHI»

OpraHudeckue BEIECTBa KIETKH.
buonoruueckue MIOJIMMEPBI.
benkxu. AMHUHOKHCIOTHBIA COCTaB
O0emkoB. CTpyKTypbl OemKOBOM
Monekyibl. [lepBudnas cTpykTypa
Oenka, NenTuaHas CBSI3b.
Bropuunas, TpeTUYHasl,
YEeTBEPTUYHAS CTPYKTYPBHI.
Henarypanus. CBolicTBa OEITKOB.
Kaccudukarms 0eIKOoB.
buonornueckue pyHKIUU OETKOB.
IIpuonsl.

PackpsiBathb COZEpKAHUE
TEPMHUHOB U IOHSTHI: MOHOMEDHI,
MONUMeEphl,  0enoKk  (TIpoTenH),

MENTH]I, aMUHOKHCJIOTA,
MENTHIHAS CBA3b, MONUIENTH]I,
JIeHATypaIns, peHaTtypars,

rIo0yIsapHble U (HUOPUILIAPHBIC
OeJKH, IPHOHBI. XapaKTepH30BaTh

Oenkw, ux CTPYKTYpPHYIO
OpraHU3aIHI0 u (hyHKIIIHT
(cTpyKTypHasi, SHepreTuyeckas,
CUTHAJIbHAs, peryisTopHas,
JIBUTaTeIbHAS, 3alUTHasL,
(dhepMeHTaTHBHAS). HazrBath
XUMHYECKUE OCHOBBI
(dhopMupoBaHUS CTPYKTYD
OenmkoBoi MoieKkyisl. [IpuBoIUTH
MIPUMEPHI (hUOPUIITAPHBIX,
TIOOYIAPHBIX OeKoB.
Beimonusts Ka4eCTBEHHBIE

peaxiuu Ha oOHapykeHHe OEIKOB
B KJIETKE; OOBSCHSITH MONy4eHHBIE
Pe3yIbTATHI

bubnnoreka
HOK
https://m.edsoo.r
u/863e6122
https://m.edsoo.r
u/863e632a
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OpFaHI/I‘IeCKI/IC BCIICCTBA KIICTKHU —

YrneBonasl. MoHocaxapusl,
JUcaxapujibl, OIUTOCAXapHUabl U
nonucaxapunasl.  OOmmi  muian

PackpsiBath CoIepKaHUE
TEPMUHOB U TOHSTHI: YIJICBObI,
MOHOCaXapHubl, JIcaxapusl,
OJIUTOCAaXapH/bl, IMOJHCAXaPHUIBL,
TJII0KO3a, prub03a, Ae30Kcuproo3a,
JaKTo3a, MajbTo3a, Caxaposa,
KpaxmaJ, TJIMKOTeH, IeJUTII03a.

10 CTpOeHHSI M (DUBUKO-XUMHUYECKHE
YTJIEBOJIBI cBONCTE p———— KnaccuuumpoBaTb yrieBoJsl Mo
BHOIOMIECKIe - CTPOCHHIO W TIEPEYUCIISATh HUX
F— ¢byukiuu. TIpUBOAWTE MTPUMEPHI
Pa3IUYHBIX YTIJIEBOJIOB
(MOHOCaxapuaoB, JIUCAXapHJIOB,
OJIUTOCaXapHJIOB,
TTOJTUCaXapHJIOB)
Jlunn el I'mapodunsHO-
rupooOHbIE cBoiicTBa. | PackpriBaTh COZEpKAHUE
Kiaccudukarus JIUTIMIOB. | TSPMUHOB M TIOHATHH: Junuabl, | bubnuoreka
Tpurnutiepunsl, ¢ochomunuapl, | Tpurauuepuasl, dochomunuapl, | [ITOK
11 OpraHnvecKue BEIIeCTBa KIETKH — BOCKH, CTEPOM/IBI. BHONIOTHYECKHE | BOCKH, CTEPOMIBI, TUIIONPOTENHEI, | https://m.edsoo.r
JIUTIA B (OYHKIMK  JIMIIUIOB. OO0uMe | TIUKOIUIAIBL. u/863e6122
CBOMCTBa onomornuecknx | Kmaccudurmposats munuasr 1o | https://m.edsoo.r
MeMOpaH - TEKy4eCTh, | CTPOCHHIO; XapaKTepu3oBaTh uXx | U/863e632a
CIIOCOOHOCTh K CaMO3aMBIKAHUIO, | (DYHKITUH
MOJTYIIPOHUTIAEMOCTh
Hyxneunossie kucnorel. JJHK u | PackpeiBaTh cojiepKaHue
PHK. Crtpoenne HYyKIIEHHOBBIX | TEPMHUHOB u TIOHSATHI:
kucnor. Hykneoruapl. TIpuHIMT | 1€30KCHPHUOOHYKICHHOBAS
KoMmIuieMeHTapHocTH.  [IpaBmiio | kucnora (IHK),
Uapradpda. Crpykrypa HHK - | puboHyKIenHOBaS kucnora | bubmmoreka
12-14 Hyxnennossie kucinotel. CTpoeHHE U JIBOITHAs cnupanb. | (PHK), nykmeornn, uykmeosun, | [LIOK
¢oyuxuuu JIHK, PHK, AT® MecTOHAX 0K ICHUE U | a30TUCTBIE OCHOBaHWsA, ajeHuH, | https://m.edsoo.r
ouonornueckne (yukiun JIHK. | ryaHuH, IUTO3MH, TAMUH, ypaimi, | U/863e6d5c

Buast PHK. ®ynxkuumu PHK B
knerke. CTpoeHHE  MOIEKYJIBI
AT®. Makpospruyeckue cBsi3u B
Monekyiae AT®. buonoruueckue

KOMIUIEMEHTapHbIE  OCHOBaHMS,
aneHosuHTpudochar (ATD),
MaKpodpruveckas CBSI3b,
CEKBEHHPOBAHHE, TeHOMHKA,
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hyHKITUH ATO.
BoccraHoBieHHBIE TEPEHOCUUKH,
ux ¢yHKUuM B Kietke. [pyrue
nykneozuarpudocharsr  (HTD).

TPAHCKPUIITOMHKA, IPOTEOMHUKA.
XapakTepuszoBaTh, ONHCHIBATH U
CXEMaTHYEeCKH n300paxkath
crpoenue nykiaeotuaa J[HK wu

CexBenupoBanue JIHK. Metons! | nBoitHOIMA criupanu JHK,
T€HOMUKHY, TPaHCKPUIITOMUKH, | CCKBCHUPOBAHUE JIHK.
MIPOTEOMUKHU OnuceIBaTh MpOIECC PEITUKALUU
JHK B kjerke u Ha3bIBaTh €ro
Ouonornueckoe 3HaYeHHUeE.
XapakrepuzoBats pynknun JJTHK.
Pasznuuath cTpyKTYpYy B QYHKIUU
PHK. OnuceIBaTh nporecc
TPAHCKPHUIIIAH. CpaBHUBATH
HykinenHoBble KuciaoTel (JIHK u
PHK). XapaKTepu30BaTh
0COOEHHOCTH CTPOEHHUS u
¢ynkiuun AT®. dopmynupoBaTh
u OOBACHATD IPUHIIAIL
KOMIUJIEMEHTapHOCTU U IPaBUIIO
Yapradda
CtpykTypHas Ouosorus:
OuoxumMHuUecKue u | PackpbiBaTh coziepKaHue
omodm3nyecKkue  MCCIEIOBAHHS | TCPMHHOB u TTOHSTH:
coCTaBa W IPOCTPAHCTBEHHOHN | MOJAENHMPOBAHUE, KOMIIbIOTEPHBIMN EuGorexa
CTPYKTYpBI OMOMOTIEKYI. | THU3aiiH. Ilepeuncnste ITOK
15 Merons! CTPYKTYpHO#H OHMOI0THH MogenupoBaHue CTPYKTYpbl U | IEpPCIIEKTUBHBIC HANPaBNEHUA | puoerim edsoo.r
(byHKIIMIE  OMOMONEKYNT ¥ WX | HAYYHBIX ucce10BaHuN By /863'666'88 :
KOMILJIEKCOB. KoMmnbroTepHBbIil | CTPyKTYpHOI omomorum, | —
OU3ailH M OpraHWYecKHH CHHTE3 | pacKpblBaTh HX 3HAUYECHHE IS
OMOMOJIEKYT M UX HENPUPOIHBIX | MEIUIIMHBI U CETILCKOI0 X035iCTBa
AHaJIOTOB
\ Crpoenue 1 GyHKIMH KJICTKH
Tumbl KIeToK: sykapruoTudeckas 1 | PackpeiBaTh coxepxanue | bubnmuoreka
16 Tune! kierok. [Ipokapuornueckas IIPOKAPUOTUYECKASL. TEPMHUHOB u nonstui: | [JOK
KJIeTKa CtpykTypHO( YHKIIMOHAIIBHEIE NPOKapUOTHYECKas Kierka, | https://m.edsoo.r
obpaszoBanusi kierkd. CTpoeHue | KieTOYHAas  CTeHKa,  MypewH, | U/863e6ff0
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MPOKapUOTHYECKON KJIeTKH. | porocuHTeTnueckue MeMmOpansl, | https://m.edsoo.r
Knerounas crenka Oaktepuid u | dhiaremiuH. XapaxkrtepuzoBatb | U/863e716C
apxeil. OcoOeHHOCTH CTpoeHHS | hopMy u pa3Mepsl
rerepoTpoHOR M aBTOTPOPHOH | MPOKAPUOTHUECKHIX KJIETOK;
MPOKAPUOTHUECKHX KJIETOK. | (QYHKIWHU TeHETHYECKOT O
Mecto u ponp MOpPOKapuoOT B | ammapara npokapuoT. OnuckBaTh
OuoreHo3ax nporiecc CHOpooOpa3oBaHus,
oTMeuUaThb €ro 3Ha4YeHWe JUIs
BBDKUBAHUS OaxTepuit pu
YXYILIEHUN YCIIOBUH
CYUIIECTBOBAHUSI. OnuceBaTh
pasMHOKEHHE TPOKAPHOT
PackpsiBathb COZEpKAHUE
TEPMUHOB 51 TIOHSTUI:
MJIa3MaTHIECKas MeMOpaHa
Crpoenne n (yHKIIMOHUPOBAHUE
N (mmazmanemma), JKUJIKOCTHO-
JYKapHOTHYECKOM KIIETKH.
MO3anyHas MOJIENb, MEMOpaHHbIE
ITna3zmaTrgeckas MeMOpaHa
Oenku (nepudepuueckue,
(TutazmaiemMma). CrpykTypa
. WHTETpANbHbIC),  TIMKOKAJHUKC,
TUTa3MaTHYECKOM MeMOpaHBl. .
muddy3us, OCMOC, aKTUBHBIN
TpaucnopT BEIIIECTB yepes
TPaHCIOPT, 9HJIOLUTO3,
TUTa3MaTHYECKYIO MeMOpaHy: bubnmmoreka
. . (aronuTos, ITHHOIIATO3,
CtpoeHne 5yKapuOTHIECKON KIIETKH. MTaCCHBHBIH (mudysus, HOK
N 9K30LIMTO3, KIETOYHAsl CTEHKa, _
IMpakTuyeckas pabora «M3yuenue oberdénnas ahbysus), https://m.edsoo.r
17-18 . N N o IIJIA3MOJIECMBEI, CHMILIACT.
CBOMCTB KJICTOYHOM MEMOpPaHBI». AKTHBHBINA (epBUYHBII u u/863e6ff0
., . . | XapakTepu3zoBaTh  OCOOCHHOCTH :
IToBEpXHOCTHBIH ammmapar KIETKH BTOPHYHBII AKTUBHBIN https://m.edsoo.r
CTPOCHUS u hyHKITIN
Tparcnopr). [lomynponuiaeMmocTs o u/863e716c
. | DyKapHOTH4ecKOn KIICTKH;
MemOpanbsl.  PaGora  HaTpwmii-
TPAHCIOPT BCIICCTB yepes
KaJHEeBOr0 Hacoca. OHJOIHTO3:
TTa3MaTHYECKYIO MeMOpaHy:
MUHOIIATO3, (haroruTo3. N .
TIACCUBHBIN u AKTUBHBIN
Ox3onuTo3. Kierounas creHka.
.. | Tpancmopt;  pabory  O€IKOB-
CtpykTypa v GYHKIIUM KICTOYHOM N
KaHaJIOB; paboty HaTpHI-

CTEHKHU pacTeHuil, rprOoB.

KaJIMEBOTO HAcoca; CTPYKTYpy H
(GYHKIMM  KJIETOYHOW  CTEHKH
pacTeHuit u rpudoB
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IuTormiazma. LuTo30mb.
LuTockener. JBuxenue
IUTOILIa3Mbl. OpraHoOUAbI KIETKH.
OnHoMeMOpaHHbBIC OPTaHOMIbI
KJICTKU: SHJIOIIa3MaTHYeCKas
cetb (OIIC), ammapat I'ombmxwu,
JU30COMBI, UX CTpPOCHHE U
(GhyHKINU. Bsaumocss3p

PackpsiBath CoIepKaHUE
TEPMUHOB u MIOHSTHUI:
LUTOIIAa3Ma, LUTO30JIb,
LUTOCKEET, KOMIIAPTMEHTHI,

OpraHouibl, SHAOIIJIa3MaTUYCCKasi
cerb (OIIC), ammapar [ombmkw,
JIU30COMBI, BaKyOJib, PHOOCOMBI,

OJJTHOMEMOpAHHBIX ~ OPTaHOHJIOB | aBTOJIU3, BE3UKYJISIPHBIN
kiIeTkd. CTpoeHue TpaHyJISIPHOTO | TPAHCIIOPT, MIEPOKCHUCOMBI,
perukyiyma. MexaHu3M | KJIETOYHBIN COK, Typrop,
HampaBienuss Oenko B OIIC. | MUTOXOHAPUH, KPUCTBHI,
CuHTE3 pacTBOPUMBIX OCIKOB. | TUIACTHIBL, XPOMOILIACTHI,
CuHTE3 KIETOYHBIX MeMOpaH. | JISHKOIUIACTHI, XJIOPOIUIACTHI,
I'manxuit (arpanynspHBIi) | cTpoMa, TpaHsbl, THIAKOUL, | o o o
9HJIONJIA3MaTUYECKUH PETUKYIYM. | JlaMeia. XapakTepu3oBaTh ITOK
CekperopHast (yHKIMS anmaparta | UTOIJIa3My  JYKapHOTHYECKOU https://m.eds0o.r
19-20 | [uromna3Ma u €€ OpraHOUIbI Tonpmxu. Monudukanus OEIKOB | KIETKH; KJaccu(UIUPOBAThH U ISGéeGﬁO :
B arnmapare lompxu. | opraHouIsI B 3aBUCHMOCTH  OT m dsoo.r
CopTupoBka OCTKOB B ammapaTre | OCOOCHHOCTEH WX  CTPOCHUS U /86ée7160 :
Tompmku. TpancmopT BemecTB B | (OMHOMEMOpaHHBIE, -
KJIeTKe. Bakyomn pacTHUTENbHBIX | IByMEMOpaHHBIE,
knerok. Knerounsrii cok. Typrop. | HemeMOpaHHBIE); OIIMICHIBATh
[TomryaBTOHOMHBIE opraHounbl | GYHKIIMH KaXJIOTO OpPraHoWIa B
KIIETKH: MUTOXOHIPHUH, TIacTUABI. | KieTke. OOBICHATH  COOBITHS,
[IponcxokieHre MUTOXOHAPHUI U | CBA3aHHBIE C BHYTPUKJIETOYHBIM
miactua.  Cummouorenes (K.C. | mumeBapeHueM, ero 3HaUYCHUE IS
Mepexkosckuii, JI. Maprymmc). | opranm3ma. OTmedarh 3Ha4YEeHHE
Crpoenne u (YHKIIMH | TUTOCKENETa;  XapaKTepH30BaTh
MUTOXOHAPUIT u IJIACTH. | €T0 AJIEMEHTHl (MHKpPOTPYOOUKH,
IlepBuunsre, BTOPUYHBIE 1 | MUKpO(UIIAMEHTHI,
CIIOJKHEIE IIJACTH/IBI | IPOMEXYTOUHBIE (DUITAMEHTHI), UX
(hOTOCHHTE3UPYIOIMUX JYKAPHOT. | POIb B JKHU3HEACATEIHHOCTH
XJ0pOILIaCTHI, XPOMOILTACTHI, | KJIIETOK M TKaHEH
JIEMKOIIACTBI BBICIIMX PACTEHUN.
21 H Hemembpanubie opranounsl | PackpeiBaTh conepkanne | bubnmoreka
eMeMOpaHHbBIE OpTaHOUIBI KIETKA ..
kiaetku CrpoeHne M (QYHKIMH | TEPMHUHOB M MOHATUH: pubocoma, | [IOK
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HeMeMOpPaHHBIX OpPTaHOUJIOB | MOJUCOMA, MUKpOTpyOOukH, | https://m.edsoo.r
KJICTKH. PubGocombl. | TyOynuH,  KiIeTouHbli  meHTp | U/863e6ff0
[IpomexyTounble  (uaaMeHThl. | (LIEHTpOCcOMa), nenTpuony, | https://m.edsoo.r
MukpodunamMeHTsl. AKTHHOBBIE | IEHTpocdepa, KryTHKH, | U/863e716¢C
MUKpOQHUIAMEHTB.  MBIIICYHBIE | PECHUYKH, 0a3allbHOE  TeIbIIE.
KJIETKA. AKTUHOBBIE KOMIIOHEHTHI | XapaKTepru30BaTh HEMEMOpaHHbIE
HEMBIIIEYHBIX KJICTOK. | OPTaHOHM/Ibl KJIETKH, UX CTPOCHHUE
MukpoTpyOouKH. Knerounsrit | u QyHKIMN
neHtp. CTpoeHHE W JABUXKCHHUE
KTYTHKOB u pECHUYEK.
MuKpoTpyOOUYKH  LUTOIIA3MBI.
Llentpuons. benku,
ACCOIIMUPOBAHHEIE c
MUKpodHIaMEHTaMU u
MUKpPOTPYOO4YKaMu.  MOTOpHEIE
Oenku.
PackpsiBath COZEpKAHUE
TEPMHUHOB W MOHSATHI:  sJpo,
smepHass  00OJOYKa,  SJIEPHBIC
Sapo. O6onouka sipa, XpOMATHH, | TIOPHI, HYKJIEOIIJIa3Ma
Kapuoriaama,  SApPBIIKH, WX | (KapuoruiazMa), TeHOM, XpOMAaTyH,
cTpoeHre W (QpyHKIHMH. SACpHBIA | SOyXpOMAaTHH,  TE€TEPOXPOMATHH,
OCITKOBBIN MAaTPHUKC. | SAPBIIIKO, XpPOMOCOMEI, | bubnmoreka
IIpocTpancTBeHHOE LIEHTpOMEDA, kuHeToXop, | LIOK
pacIoaokKeHne  XpOMOCOM B | KJIETOYHEIE BKIFOueHus. | https://m.edsoo.r
22 Crpoenue u QyHKIUH Sapa
uHTephasHOM sipe. DyxpomatuH | XapaKTepH30BaTh KierouHoe | U/863e6ff0
u reTepoXpOMAaTHH. Benku | sipo  Kak meHTp ympasieHus | https://m.edsoo.r
XpOMaTHHA — TUCTOHBL. JIMHAMUKA | )KU3HEICATEIbHOCTRIO  KiIeTKH; | U/863e716¢

SANIEpHOM OOOJIOYKH B MHTO3E.
S nepHeblil Tpancnopt. Knerounsie
BKJTIOUEHHSL.

TEeHETMYECKUH ammapaTr KIETOK
DYKapuoOT, CTpOeHHe U (HyHKIUU
XPOMOCOM. OnuceIBaTh
CTPYKTYpPBI aapa u ux
B3aMMOCBS3b C  OpPraHOMAAMH
UTOIJIa3MBI
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XapaKTemeBaTb THUIIBI KJICTOK

DYKaApHOT: ACTUTEIbHAs brbmmorexa
CpaBHHTENTbHAS XapaKTEPUCTHKA KIIETOK YKApUOT: p > | IOK
CpaBHUTENbHAS XapaKTEPUCTUKA | XKUBOTHAs, TpuOHas. CpaBHUBATh )
sykapuot. JlabopaTopHas paboTa . . https://m.edsoo.r
23 KJIETOK 9yKapHOT (pacTHTENBHOM, | MEXAY COOOH  CcTpoeHHe W
«M3ydeHne cTpoeHHsI KIETOK 2 - u/863e6ff0
JKHBOTHOM, FpI/I6HOI/I) KUBHECACATCIIbHOCTD .
Pa3IMYHBIX OPTaHU3MOBY» https://m.edsoo.r
DYKapHOTHHECKUX KIETOK M PONb | oz -1 o
MPOKAPHOT B OMOIIEHO3aX -
VI OO0MeH BelllecTB M MPeBpalleHue
JHEPIruH B KJIETKe
PackpsiBath COEpKAHUE
TEPMHUHOB W TIOHATHH: OOMeEH
BEIIIECTB (meTabomu3Mm),
accuMmisusa  (aHaOoONMM3M), WITH
AccuMuIAIAg 1 TUCCUMHUIAINS — | TIJIACTHYECKUN o0MeH,
JIBE CTOPOHBI MeTabonu3ma. Tumsl | muccuMumsus (KaTaboau3m), uin
oOMeHa BEIIeCTB: aBTOTPOQPHBIN M | SHEPTeTUIECKUHT oOMeH,
rerepoTpodHbIMH. VYyactue | aBTOTpodHI, rerepoTpodBml,
KHCIIOpoaa B OOMEHHBIX | aHa’pOObI, a’po0bl, (QEPMEHTHI,
mporeccax. DHEpPreTUIecKoe | aKTUBHBIA IIGHTp, CyOCTpaTHas
obecrieueHue KICTKH: | CIEU(PUIHOCTh,  KO(PEPMEHTHI,
npepamenue AT® B 0OMECHHBIX | OCIKH-aKTUBATOPBI W OCIKHU- EuGorexa
npoIieccax. DepMEeHTATUBHBIN | HHTHOUTOPHI. Ilepeuncnsathb [TOK
24-26 OOMeH BelecTB — METad0IN3M XapaKkTep peakiui KICTOYHOIO | OCOOCHHOCTH IIIACTUYECKOIO M https://m.edsoo.r
MeTabomm3ma. DepMEHTHI, WX | DJHEPTeTHYEeCKOro  oOMeHa B U /86ée7660 :

CTPOEHHME, CBOMCTBA M MEXaHU3M
TEHCTBUS. KodepMmeHTsi.
OTnmnuns (hepmenTOB oT
HEOPTraHWYEeCKUX KaTaln3aTOpPOB.
benku-aktuBaTopel W OENmKH-
WHTHOUTOPBI. 3aBUCHMOCTB
CKOpOCTH (hepMeHTaTHBHBIX
PEaKIuii OT pa3TUYHBIX (PaKTOPOB.

KIIETKE; yCTaHaBINBaTh
B3aUMOCBSI3b MEXTY
TUTACTUYECKAM U SHEPTreTHYECKUM
oomenoMm.  Pasmmuate  THHBI
oOMeHa BemecTB: aBTOTPOMHBIN 1
TeTepoTPOHBIA. [TokazbiBaTh
poNb  KHCIOpPOAa B OOMEHHBIX
npoleccax. CxemaTHuecKu
n300pakaTtb cTpoeHue GepMeHTa.
OTtnu4ath (hepMeHTHI oT
HEOpPraHMYECKUX KaTaIN3aTOPOB U
OpeNIeNsTh UX  poib B
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(YHKIIMOHUPOBAHUHU JKUBBIX
CHUCTEM, B IPOMBIIIJICHHOCTH, B
MEIMIIMHE, B  IIOBCSAHEBHOI
JKU3HU YyeJIoBeKa. CTaBUTH
OKCIIEPUMEHT 1O  BBISBJICHUIO

27-28

ABTOTpO(DHBIN THIT OOMEHA BEIIECTB.
@DoTOCUHTES

IlepBuuHbIiA CUHTE3
OpPTaHUYECKUX BEIIECTB B KIIETKE.
dorocuHTEe3. AHOKCUTEHHBIH U

OKCUTCHHBIH  (OTOCHHTE3 Yy
OakTepwii. Caerocobupatomye
MTUTMEHTBI u TTUTMEHTHI
peakiuoHHOro  1eHtpa. Pomb
XJIOPOTLIIACTOB B mporiecce
(hoTocuHTE3A. CaeroBas u

TeMHOBasi (aszel. DoToxbIxaHue,
C3-, C4- 5 CAM-tuIb!
torocunareza.  [IpogyKTHBHOCTH
(horocuHTE3A. Brusiaue
Pa3IMYHBIX (haxkTopoB Ha
CKOpOCTh (POTOCHHTE3a. 3HAUCHUE
(horocuHTE3A.

KATAIUTUYECKOU aKTUBHOCTHU
MIEPOKCHIA3BI, aMuJIassbl,
OOBSICHSTH IIOJIyYEHHBIE
pe3yJIbTaThI

PackpsiBath COZEpKAHUE
TEPMUHOB u MIOHSTHI:

¢dorocunTte3, ¢azpl HorocuHTE3A
(cBeroBasi, TeMHOBas), (HOTONHU3,
dochopunupoBanue, LUK
KaneBuna, HAJI®+ (mepenocunk
BOZIOPO/IA). XapaKkTepu30BaTh
IUTACTHYECKAT OOMEH Kak JTall
oo111ero oOMeHa BEIIECTB;
coObITUst (hOTOCHHTE3a (pEaKIuu
CBETOBOH U TeMHOBOH (ha3); poib
XJIOPOILIACTOB B npoiiecce
¢dorocuHTE3A. BoLaBIST
MPUYUHHO-CIICICTBEHHBIC  CBSI3U
MEXIy MOTJIONEHUEM COJTHEYHOM
SHEPTUHU XJI0pohHUITIIOM u
CHUHTE30M MOJIEKYJ ATO.
CpaBHHBATh UCXOJIHBIC BEIIECTRA,
KOHCYHBIC MPOAYKTHI U YCIOBHS
MPOTEKAHUS PEaKUUi CBETOBOU U
TeMHOBOH (a3  ¢orocuHTE3A.
YcTaHaBIMBaThH B3aHMOCBSI3b
MEXTY ¢doTrocuHTE30M u
JIbIXaHUEM; CBETOBOW M TEMHOBOM
peakusaMu doTtocuHTE3a.
OrneHnBaTh 3HAYCHUE
(dboTocuHTeE3a JUTS )KU3HU HA 3eMIie

bubnuoreka
HOK
https://m.edsoo.r
u/863e7c98
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PackpriBats COIepKAHUE
TEPMHUHOB u TTOHSTHM:
XEMOCHHTE3. OO6BACHUTH
CYIIHOCTb XEMOCHHTE3A,

pacKkphIBaTh €ro 3HAYCHHUE B

XeMOCHHTE3. Pa3znooOpasue
ounoctepe. [lpuBoaUTH MpHUMEPHI
OpPraHU3MOB-XEMOCUHTETUKOB: . | bubnuoreka
Xemocunres. JlaboparopHas pabora XEMOCHHTE3UPYIOIINX  OaKTepHid
HUTpUQHIIUpPYIOIIHE  OaKTepuw, HOK
29 «CpaBHeHue mporeccoB (hOTOCHHTE3a U (HuTpUGUIUpYIOIIKE  OaKTEepHH, .
Kene300aKTepuu, cepodaKTepuu, https://m.edsoo.r
XEMOCHHTE3a» JKene300aKTeprn, CepodaKTepuH,
BOJIOPOZIHbIE OaKTepuu. 3HaYeHUe u/863e7c98
BOZOPOJIHbIE OaxTepun) u
XEMOCHHTE3A.
XapaKTepu30BaTh 1704
KUBHCACATCIIbBHOCTD. CocTaBisiTh
YpaBHEHUS peakLUi XEMOCHHTE3A.
CpaBHUBaTh XEMOCUHTE3 c
(doTocuHTE30M
AnaspoOHbIe opraHu3Mbl. Bumsl | PackpeiBaTh COZEpKAHUE
opoxkerns. [IpomykTel OpOJKEHHS | TePMUHOB W TIOHSTHH: DTaIb
U WX WCIOJIb30BAHHE UYENIOBEKOM. | DJHEPIeTUYecKoro  oOMeHa  —
AHa’po0HBIE  MHKPOOPTaHWU3MBI | TIOJITOTOBUTEIBHBIN,
KaK OOBEKTHl OHOTEXHOJOTUHM M | OCCKHUCIOPOMHBINA (aHAdPOOHBIN),
BO30YIUTETH OoJe3HEH. | KHCIIOPOIHBIN (a»pobHEIit);
AdpoOHBIE OpraHW3MBL.  JTaIlbl | TIUKOIIN3, OpokeHHe,
SHEPreTUYECKOT0 oOMeHa. | OMOIIOTHYECcKOe OKHICTIEHHE
IToaroToBUTETLHBIH aTtam. | (mpIxaHue), IHKIT Kpebca,
I'makomu3 —  OECKHUCIOPOMHOE | OKHCIUTEIHHOE bubmnoreka
30-32 DHepreTndecKuii OOMeH — pacrierieHue TITIOKO3EL. | ocoprmmpoBanue, TmpoToHHBIH | [JOK
JICCHMUISIIIVST buojornueckoe OKHCIEHHME, WIH | TpaaueHT, mpoToHHas AT®- | https://m.edsoo.r
KIIETOYHOE JIBIXaHHeE. Pomnp | curTasza. IMepeuncnate | U/863e7aae
MUTOXOHJIpPUII B TIpoleccax | OCOOCHHOCTH  3HEPreTUYECKOro
OHMOIIOrHYECKOro OKHCICHUS. | oOMeHa B kierke. OMUCHIBATH
[uxnuyeckue PEaKIMH. | 3Tambl JHEPTETHYECKOro OOMeHa
OkuciauTenbHOe (TTOAT OTOBUTEIBHEIH,
¢docopuupoBanue. OHeprus | 6ECKUCIOPOIHBIN, KUCIOPOAHBIN)
MeMOpaHHOTO rpajiieHTa | U CPaBHHMBATh UX MEKAY COOOM.

nporoHoB. Cunres AT®: pabora
MPOTOHHOM AT®-cunTa3bL.
[IpeumymecTBa a’poOHOTO MYTH

XapakTepusoBaThb peaxkuun
TJTUKOJIN3a, OpoxeHwus,
KJIETOYHOT'O JBIXaHUSI.
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oOMeHa BEIIECTB nepexn
aHadpoOHBIM.  D(PPEKTUBHOCTD
9HEPreTHYEcKOro oOMeHa.

YcranaBnmMBaTh B3aUMOCBSI3b
MEKAY TIUKOIM30M, KIETOYHBIM
JIBIXaHUEM W CHHTE30M MOJEKYI
AT®. CoctaBnsiTh ypaBHEHUS

OCHOBHBIX 3TarloB
JHEPreTUYeckoro  oOMeHa B
KJIETKE. PaccuuteiBaTh

sHepreTryeckyro 3(dekTuBHOCTD
[IMKOJK3a W OMOJIOrHYECKOro
OKUCJICHUS. HaSI)IBaTB HUCXOOHBIC
BEIECTBA, KOHEYHBIE TIPOIYKTHI U
YCIAOBHSA TPOTEKAHUS  PeaKinii

9HEPreTUIECKOT0 oOmeHa.
CpaBHUBaTh JHEPreTUYECKYIO
3¢ (HEKTUBHOCTD

OECKUCIIOPOIHOTO u

KHUCJIOPOJIHOI'0 3TAIlOB KOHEYHBIS
MPOAYKTHI ¥ YCIIOBHSI TTPOTEKAHUS
peakui SHEPTrEeTUYECKOTO
oOMeHa YHEePreTHIECKOro oOMeHa

HacaeacrBennas uaHpopmauus u

Vil peajausanus eé B KJeTKe
Peakuuu wmaTpudHOro cuHTe3a. | PackpbiBaTh cojiepKaHue
[IpyHIMI KOMIUIEMEHTapHOCTH B | TEPMMHOB W IOHSATHHA:  Te€H,
peaKLusiX MATPUYHOIO CHHTE3a. | TeHETUYECKUN Koz, KOZIOH
Peamuzarms HACJICICTBEHHOM | (TpHUIIIET), CTOIT-KOJTOHBI,
nHpopMmarnn. ['eHeTHUecKnid Ko, | MaTpUlla, MATPUYHBIA  CHHTES,
ero cBoiictBa. Tpanckpummusa — | Tpanckpuniwms, PHK-mommmepasa, | bubnmoreka
33-34 | Peakimm MaTpHuHOro CHHTE3 MaTpUYHbBIN CUHTE3 PHK: MIPOMOTOp, CIUIAMCUHI, HHTPOH, I_IOK_
ITpuHIMTIBE TPAHCKPHIIIMHU: | 9K30H. XapaKTepu3oBaTh peakiuu | https://m.edsoo.r
KOMILIEMEHTapHOCTb, MaTpUYHOTO CHHTE3a, CBOWCTBa | U/863e796e
AHTUTIAPAIJIETBHOCTD, reHeTnyeckoro koga. OnuceBaTh
acuMMerpuuHocTb.  Co3peBaHue | ATaIlbl TPaHCKPUIILUN u
MaTPUYHBIX PHK B | TPaHCISILINY; yCTaHaBJIUBATh
9YKapUOTHYECKOU KJIETKE. | B3aMMOCBSI3b MATPHYHBIX PEaKINN
Hexonupyromue PHK. B KJIETKE; CXEMATUYECKU
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M300pakaTh MAaTPUYHBIC PEAKITUU
TPAHCKPUIIIIUM ¥ TPAHCIISIIVH.
Pemrats OHMoIOrHyecKye 3a1a4M Ha
oTpeeieHne
ITOCJIENOBATEIHLHOCTH
nykneorugos JHK wu  wmPHK,
MPUMEHSIS 3HAHHS O PEaKIUIX

Tpancisuys U e€ sTansl. Yuyactue

MaTpUYHOI O CHUHTE3A,
FEHETHYECKOM KOJAE, IPUHIUIE
KOMILJIEMEHTAPHOCTH

PackpsiBath COZEpKAHUE
TEPMUHOB u MIOHSTHI:

TpaHcsiMs, aHTukojoH, TPHK,
amuHoanuia-TPHK-cunTerasa

(xomaza), nonupudocoma
(momucoma).  XapakTepu30BaTh
CBOMCTBAa TEHETHYECKOTO KOja.

tparcnoptHeix PHK B OnocuuTe3e | OnuchiBaTh 3Tambl TpaHCIALUH W | Bubanoreka
Oenmka.  YcimoBus ~ OMOCHHTE3a | CXEMaTHUYECKH n3obpaxars | [{OK
35-36 | Cunres Oenka )
Oenxa. KonmupoBanre | MaTpu4HBIE peakivu TpaHcasamuu. | https://m.edsoo.r
aMHHOKHCIOT. Pomb pubocoM B | Pemath Omosorndeckue 3agadn Ha | U/863e796e
OmocuHTE3€E OenKa. onpenenenne anTuKonoHoB TPHK,
HOCIIIOBATEIbHOCTH
AMHMHOKHCIIOT B MOJIEKYJe Oernka,
OPUMEHSST 3HAHHUSA O PEAKIHIX
MaTpPUYIHOTO CHHTE3a,
TEHETUYECKOM KOfe, TIPHHITHIIS
KOMILIEMEHTAaPHOCTH
CoBpemeHHbIE TpeacTaBieHust o | PackpeiBaTh collepKaHue
cTpoeHuHn TeHOoB. OpraHu3anus | TePMHHOB W TOHATHI: Omeparop,
reHOMa y IMPOKapHOT M 3YKApHOT. | ONEPOH,  CTPYKTypHBIE  TeHbl, | bubmmoreka
37-38 | MexaHU3MbI SKCTIPECCHH FCHOB Perynsamuss akTHBHOCTH TE€HOB Yy | IPOMOTOP, penpeccop. I_IOK.
npokapuot. ['mmoresa omepona | OmuceiBaTh CTPYKTYpy TeHoma | https://m.edsoo.r
(D. Kako0, K MaHo). | mpoKapHoT; xapakrepu3oBath | U/863e796e
MortekynsipHbIe MEXaHM3MBI | padoTy  HMHAYHUOCNBHOTO |
DKCIIPECCUU T'€HOB Y DYKApHOT. | perpeccHOeTbHOr0 OlepoHa.
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Pone xpomaTnHa B perynasiuu
paboTsI TCHOB. Perynsimust
OOMEHHBIX TIPOIIECCOB B KIIETKE.
Kinerounsrit romeocras

Beinensits CTPYKTYPHYIO u
peryJsITOpHBIC YacTH reHa
sykapuoT. CpaBHUBATH MPOIECCHI
OKCIPECCUU T'€HOB Y MPOKAPHOT U
JYKapuoT. XapaKTepu3oBaTh
rurnore3y onepona (D. XKakoo, XK.
Mano). OmnuchiBaTh MEXaHHU3M

39-41

OCHOBBI BUPYCOJIOTHH.
HNudopmarmonras OHOIOTHst

Bupycbl — HekierouHbie (GopMbl
JKU3HU U OOJIUTaTHBIC Mapa3uThlI.
CTpoeHHME TPOCTHIX M CIOXKHBIX

BHUPYCOB, PETPOBUPYCOB,
OaxTepruodaros. KuzneHHb1i
uuki JIHK-coaepxamux BUpycos,
PHK-conepxammx BUPYCOB,
OakTepruodaros. Oo6patHas
TPAHCKPUIIIHS, peBeprasa,
WHTEerpasa. Bupychsie
3a0051eBaHUs YyeJ0BeKa,

JKUBOTHBIX, pactenuit. CIIA/,
COVID-19, COIIMAJIBHBIE u
MEIUIIHCKHE IPOOJIEMBI.
bruonHpopmaTHKa: MHTErpanus 1
aHalmu3  OOJBIIMX  MACCHBOB
(«bigdatay) CTPYKTYPHBIX
OHOJOTHYECKUX JIAHHBIX.
Hanorexnonoruu B OWOIIOTHH U
MemuiHe.  [IporpamMmupyeMbie
¢ynkuun  OenkoB.  CrocoOsbl
JIOCTaBKH JICKAPCTB.

oAAEpKaHUA KJIETOYHOI' O
roMeocTas’a
PackpsiBath COZEpKAHUE

TEPMUHOB U TIOHATHUU: BUPYC,
BUPHOH, CCpALCBHHA, KaIICHUI,

oOpaTHas TPaHCKPHUTIIIHS,
PETPOBUPYCHI, Oaxrepuodar,
BHPYC UMMYyHOIehHUIIUTa
genoBeka (BUY), mpupomHO-
04YaroBbIe WHQEKINH.
XapakTepuzoBaTh BUPYCHI,

perpoBupychl U OakTepuodaru
KaK BHYTPUKJICTOYHBIX MTapa3uTOB
NPOKapUOT U dyKapHuoT. M3narath

TUIIOTE3bI JBOJIFOLIMOHHOIO
TTPOUCXOMKICHIS BHPYCOB.
OnuceiBaTh MeXaHNU3M
B3aUMOJICHCTBUS BUpYCa u
KJIETKH, WH()EKITMOHHBIH
BUPYCHBIN npoIiecc.

XapaxkTepusoBaThb MEXaHU3MBbI
BEPTUKAJIBHON U TOPU30HTAIBHON
nepenayd BUPYCOB; 3a00IeBaHUs

JKUBOTHBIX u pacTeHuH,
BBI3bIBACMBIC BHUPYCAMHU.
Has3piBaTh BUPYCHBIE

3a00MeBaHus, BCTpEYAIONIUECS Y
YeNoBeKa:  TPUMIN,  KIIEHIeBOI
sHnedamuT, rematur, COVID-19,
CIINJ. Cobmogare mpaBmia

bubnuoreka
LIOK
https://m.edsoo.r
u/863e7540
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MOBEJIEHUSI B OKpY’Karouen
IPUPOIAHOU cpexne, Mep
MPOQHUIAKTHKA PaCIPOCTPAHCHHS
BUPYCHBIX 3a0oieBaHUil (B TOM
yrcie BUY-undexum)

VI JKM3HEeHHDBI MUK KJIETKH
Kierounnrit UKJI, €ro MEPUOabl U
perymsinus. MaTepdasza u MuTO3.
OcoGenHocTH MIPOIIECCOB,
PackpsiBath COZEpKAHUE
MpOTEeKaKIMX B HHTEpdase. N N
TEPMHUHOB U MMOHATHU: KIICTOYHBIN EI/I6HI/IOTeKa
[MoaroroBka KIETKH K JACIECHUIO.
. N uuki, uHtepdasza. Ilepeuncisats | [IOK
42 JKv3HEeHHBIH HUKIT KIIETKA IIpecunTernueckuil .
. MEPUOIBI  KM3HEHHOro mwmkia | https://m.edsoo.r
(mocTMHTOTHYECKHI),
. KISTKH ¥ Xapakrtepu3oBath | U/863e7dc4
CHHTCTUYCCKUN u
. MPOTEKAIINE B HAX MPOLIECCHI
INOCTCUHTCTUYCCKNU
(mpeMHUTOTHYECKUI) IIEPUOJBI
uHTephasbl.
PackpoiBaTh cojiepKaHue
TEpMHUHOB u ITOHSATHIH:
. eITUKALIHS eMyTTUKAINS
Marpuunsiii  cuaTe3 JHK - p (penyn ),
KOMILIEMEHTAPHOCTb,
peIUIMKanus. [TpunimnE!
aHTUNAPAIIIEIHHOCTb, JHK-
perMKanuu JHK:
MOJIMMeEpa3a, TenoMmepa,
KOMILJIEMEHTAPHOCTb,
. PeIUIMKALOHHAS BHJIKA,
IOJTYKOHCEPBAaTUBHBINL  CHHTES, .
XpoMocoMma, XPOMOCOMHBIN
aHTUNAPAIENBHOCTh. MeXxaHu3M HAGOD. HYKICOCOMEL. CECTDIHCKIE bubmmoreka
Martpuunsiit cuares. JTHK. perukanuu JIHK. Xpomocomsl. P, H3 ’ p HOK
43-44 XPOMATH/IBL, [EHTpOMeEpa, .
XpOMOCOMBI. Crpoenne xpomocoM. Teromepsr 9 https://m.edsoo.r
., | KApUOTHIL, rarIoN IHBIN u
U Teromepaza.  XPOMOCOMHBII . u/863e7dcd
JUIUIOWAHBIA HAabOp XpOMOCOM,
HAa0Op KIETKH — KapUOTHII.
. .. | TOMONOTUYHBIE XPOMOCOMBEI,
JunnouaHeld W TanjJoOUAHBINA
MIOJIOBBIE XPOMOCOMBI.
Ha0OPHI XPOMOCOM.
XapaxkTepuzoBaThb CTpOEHHE
I'omonoruuneie XPOMOCOMBI.
XPOMOCOM, KapHOTHUIIOB
[Tos0BBIE XPOMOCOMBI.
OpPTraHU3MOB. [epeuncnsato

npuHuunel perukanuu JHK u
JlaBaTh WM  COJIEPYKATENbHYIO
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XapaKTEPUCTHUKY. OnuceiBaTh
MexaHusMm pernkanun - JTHK.
CxemaTHuecku n300paxarth
CTpOCHHE MeradazHon
XPOMOCOMBI. Paznmuuath

XpOMOCOMBI Ha MUKpOIpernapaTax
1 MuKpodoTorpadusix

PackpsiBath COZEpKAHUE
TEPMHUHOB H TTOHSTHIA: MHTO3,
npodasza, wmeradasa, anadasa,
tenodasa, KapHOKHHE3,
[IUTOKWHE3, BEPETCHO JICNICHUS,
meradasHas IIACTHHKA, 00po3/a

JICTICHHSI. [lepeuncnats | bubmuoreka
Jenenune kimerku — Muto3. Ctaguu N
MOCJIEN0BATENBHOCTh craguii | [IOK
MHUTO3a M MPOUCXOJAIIME B HUX )
MHTO3a u omuceBaTh | https://m.edsoo.r
45-46 | JlemeHue KISTKH — MHTO3 MIPOIIECCHI. Tuner MHTO34.
MIPOMCXOIAIIME Ha HUX Tporeccsl | U/863e81b6
Kapuokunnes " IMUTOKUHE3. TR
C  pammBath  ocobennocTH | https://m.edsoo.r
buonornyeckoe 3HaUeHE MUTO3A.
MIPOTEKAHUS MHUTO32 B | U/863e831le
pacTUTENBHBIX M KHBOTHBIX
KIIeTKaX. OOBACHATH
OHMONIOTHYECKUI CMBICTT MHTO3a.
Pazmiuath craauu  MHMTO3a HA
MUKpOIpenaparax u
MHKpOGhoTOrpadusx
Perynsust MUTOTHYECKOTO IMKIIA
PackpriBaTh cojiepKaHue
KJICTKU. IIporpammupyemas o
TEPMHHOB M IIOHSATHUI: amomnTo3,
KIETOYHass THOenb — aromnros.
nponudeparus, bubmmorexa
Knerounoe sapo, XpoMOCOMBI,
g hepeHIupoBKa. HOK
(yHKIIMOHATbHAS TEHOMHKA. | httos-//m.ed
apaKTEpHU30BaAThH perymsanuio | https://m.edsoo.r
47 Perymsmus >kn3HEHHOTO IIUKJIA KIIETOK MexaHU3MBI pouQepaum,
G bepeHIMPOBKY, CTApeHMs I MHTOTHYECKOTO IMKJIa KJIeTKd. | U/863e81b6
’ OOBACHATE ouonornueckuii | https://m.edsoo.r
rubemn  wierok.  «lludposas N
CMBICJT  3amporpaMmupoBaHHOi | U/863e831e

KIIETKa» — OMOMH(OpPMATHYECKHIE
MOJIeITN (YHKIIMOHUPOBAHUS
KJICTKH

KIIETOYHOM rubeaud — amomTo3a.
YcraHaBIuBaTh B3aUMOCB3b
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MEXK]Ty TOMEOCTa30M KJIETOK H UX
rU0EBI0

IX Ctpoenue u GyHKIMH OPraHU3MOB 17
PackpsiBath COIEpKAHUE
TEPMUHOB U MMOHSITHIA: OpraHusm,
buonornyeckoe  pasHooOpasue | opraH,  OpraHejsibl,  CHCTEMa
opranu3zmMoB.  OIHOKJIETOYHBIE, | OPTaHOB, anmapar,
KOJIOHHUAJIBbHBIC, MHOI'OKJICTOYHBIC (b}/HKHI/IOHaJII)HaSI CucTemMa,
OpPraHU3MBbl. OcobeHHOoCTH | TOMEOCTa3. [epeuncnstp
CTPOCHHSI W IKHU3HEACATEILHOCTH | CTPYKTYPHO(QYHKIIMOHAIBHBIC
OJHOKJICTOYHBIX OpraHu3MoB. | 4aCTH OJTHOKJICTOYHBIX, Bu 6HI/IOTeKa
BaKTepI/II/I, apxeu, OJHOKJICTOYHBIC | KOJIOHHUAJIBHBIX, MHOI'OKJICTOYHBIX HOK
48 Opranusm Kak eInHoe Ieoe 1 TpuOBI, OIHOKJIETOYHBIE | U MHOIOTKAHEBBIX OPraHU3MOB. https://m.edsoo.r
BOAOPOCTH, JApPYyrA€ TPOTUCTHL. | XapaKTepu3oBaTh OCOOCHHOCTH U /86?;e8 436 :
KononnansHbIE OpraHu3MbI. | CTPOCHUA U KUSHCACATCIBbHOCTU
BzaumocBs3p qacTen OIHOKJICTOYHBIX OpraHu3MoB,
MHOI'OKJIETOYHOT' O OpraHu3Ma. | KOJIOHHAJIbHBIX, MHOTOKJIETOUHBIX
TkaHu, oOpraHbl U CHCTEMBl | I MHOI'OTKAHEBBIX OpPIaHHU3MOB.
opranoB. Opranm3Mm Kak emuHoe | CpaBHUBATH MEXTY coboit
uenoe. ['omeocras. OJHOKJIETOYHbIE, KOJIOHUAJIBHBIE,
MHOI'OKJIETOYHBIE u
MHOT'OTKAHEBbIE OPraHU3MBbI
PackpriBathb cojiepKaHue
TEPMMHOB U IIOHATHH: TKaHb,
N MHIEPMHC, MPOOKa, KOpKa, JIy0
Txanu pacTeHuil. Tumnb JICPMHC, TP » KOpKa, Iy,
.. | IpeBecuHa, JpeBECUHHbBIE
PacTUTENbHBIX TKaHEeH:
BOJIOKHA, JIyOsiHble  BOJIOKHA,
oOpa3oBaTenbHasd, ITOKPOBHAA, bubmmorexa
. COCyIbl, KAaMEHHCTBIE KIICTKH.
Txanu pactenuii. JlaboparopHas padora MIPOBOIAIIA, OCHOBHas, HOK
49 - - 1 XapakTepru3oBaTh THUTIBI .
«M3yveHre TKaHeH pacTeHHi» MeXaHHYECKasl. OcobeHHOCTH ... | https://m.edsoo.r
. pacTUTENbHBIX TKaHEH:
CTpOCHHUSI, byHKImi " u/863e8436
o o0pazoBarenbHasi, ITOKPOBHAA,
pacIiooXeHusl TKaHeH B opraHax
. POBOAALIAS, OCHOBHaf,
pacTeHui.
MeXaHH4YecKas; NEPEUUCIATD

OCOOEHHOCTH HX CTpOCHHUA U
BBITITOJIHACMBIC (I)YHKLII/II/I
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Tkanu >KUBOTHBIX U 4YEIOBEKA.

PackpsiBath CoIepKaHUE
TEPMHUHOB U TIOHSITUMN: SIUTENNH,
CEKpET, MBIIIEUYHbIE BOJIOKHA,

Turbl JKUBOTHBIX TKaHEW: | HEUpOH, HEUpOoraus. Bubmmorexa
TkaHu KUBOTHBIX U YEIOBEKA. SMUTENUabHAs, COSAUHUTENbHAS, | XapaKTeprU30BaTh TKaHH LIOK
50 Jlaboparopnas pabota «/3ydeHue MBIIICYHAS, HEpBHAs. | )KUBOTHBIX u HENOBEKA: | L. /im eds0o.r
TKaHel >KMBOTHBIX» OcobeHHoCTH CTpOeHUs, QYHKIUH | SHUTENUalbHAs, COeTUHUTENbHAS, U /86é>88 4'36 '
U DPacHONIOKEHHWsT TKaHEH B | MbIIICYHAS, HepBHas; | —
opraHax >KHBOTHBIX U YeJIOBEKa MEPEUUCIsiTh OCOOCHHOCTH WX
CTpOCHHSI U BBITTOJTHSIEMBIE
GyHKIMH
PackpsiBath COZEpKAHUE
TEPMHUHOB W TIOHSATHH: OpraH,
KOpPEeHb, TO0er, IBETOK, IUIOJ,
ceMs, TIOJIOBBIE JKeJe3bl, MOJIOBhIC
MPOTOKH, KOMYJISITUBHBIE OPTaHbl,
CHUCTEMBI OpraHoB.
XapaxkTepu30BaTh BEr€TaTUBHBIC U
reHepaTUBHbBIC OpraHbl pacTeHUH,
Oprassl. BereratusHeie W | COMATHYECKHE M PErylsTOpHBIC | p o o
Opraunsl. CuctemMbl OpraHoB. reHepaTUBHbIE OpPraHbl PACTEHMH. | OPTaHbl XKUBOTHBIX; IEPEUUCIISATH ITOK
51 JlaGopaTopnas pabora «M3ydueHne Opragbl W CHCTEMBI OpPTraHOB | OCOOCHHOCTH WX CTPOCHUS | https://m.edsoo.r
OpPraHOB IIBETKOBOT'O PACTEHUS» JKUBOTHBIX U 4enoBeka. DyHKIUU | BBIIOJIHSIEMbIE (hyHKITHI. U /86é88 4'36 :
OPraHOB U CUCTEM OPI'aHOB YcTranaBinuBaTh B3aMMOCBSI3U | —
MEXAY CTPOCHHUEM OpPIaHOB U MX
¢bynkuusmu.  Pasnuuate  BUABL
TKaHEW, OpraHbl W CHCTEMBI
OpPraHoB, B TOM 4YHCJIE YEIOBEKa,
Ha MHKpOIpenaparax, BJIAXKHBIX
mpernaparax, repoapusx u
Mukpodororpadusax, TaOIUIAX,
MOJENSIX U MyJIsDKax
Omnopa tena oprann3moB. Kapkac | PackpeiBaTh coxepxanue | bubnuoreka
52 0 pacTeHui. Ckenersl | TepMHHOB UM ToHATHH: onopHble | [IOK
opa Tejla OpraHu3MOB _
OIHOKJIETOUHBIX U | cucTeMbl, oOonoukd  Kierkw, | https://m.edsoo.r
MHOTOKJIETOYHBIX JKMBOTHBIX. | GUOPHIUIBI, Kapkac, HapyxHbIi | U/863e8436
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Hapy>xHblil 1 BHYTPEHHH CKEIET.
CtpoeHue W THUIBl COETUHEHHS
KOCTEH.

CKeleT  (XUTHHOBBIH  TIOKPOB),

TUAPOCTaTHUECKUI CKEJIET,
BHYTPEHHUU CKEIIET, KOCTH
(IMHHBIE, KOpPOTKHE, IUIOCKHE),
COCUHEHUS KOCTEH,
HENOJIBUKHBIE (mBHI),
MOJTYTIO/IBU)KHBIE, TIO/IBUYKHBIE
(cycTaBpl),  OTHENBI  CKelera

TMMO3BOHOYHBIX XKMBOTHBIX: YCPCII,
0CeBOIl  ckeneT  (ITO3BOHOYHUK,
rpylHas KJeTka, Xopja), Imosica

KOHEYHOCTEH, CcBOOO/IHBIE
KOHEYHOCTH. OnuceiBaTh
Hapy>KHBII 51 BHYTPEHHUN
CKEJIeThI KUBOTHBIX, CTPOCHUE U
TUTIBI COEeTUHEHUS KOCTEH.
VYcranaBimmBaTh B3aUMOCBSI3H

MEKIy  CTPOSGHHEM  OMOPHBIX
cucteM ® WX (YHKOUSIMU B
OpraHmu3Me.

53

JBr>KeHuEe Opranu3MoB

JBuxeHue OpraHU3MOB.
JBmxenne OJTHOKJIETOYHBIX
OpTaHU3MOB: aMé0ounTHOE,
KT'YTHKOBOE, pecHUYHOE.
JBuxenne MHOTOKJIETOYHBIX
pacTeHui: TPOIM3MBI W HACTHHU.
JBuxenne MHOTOKJIETOYHBIX
YKUBOTHBIX u YeloBeKa:

MbIII€YHAass CHUCTEMA. Pe(l)neKc.
Ckeleranie MBIIIIBI U UX pa60Ta.

PackpriBaTh cojiepKaHue
TEPMUHOB U TIOHSTHI: IBUKEHHE,
JIBUTATEIbHBIE OpTaHEeILTHI,
JIBUKEHUE MPOCTEUIITUX
(amEbomanoe, KTYTHKOBOE,

PECHUYHOE), JBIKCHUE PaCTCHUI
(TpomM3MBbI, HACTHH), MBIIICIHBIC
CHUCTEMBI (cokpaTHTENbHBIC
BOJIOKOHIIA, KOXKHO-MYCKYJIbHBIH
MEIIIOK, CKENIETHAs MYCKYJIATypa),
CKENeTHAss MbINAa (MBIIICYHOE
BOJIOKHO, MuodudpuILIa),
BBICIIIME JIBUTATEIbHBIC I[EHTPBI,
paboTa MBI  (JBUTATENBHAS,
comMaTH4ecKas), MBIIICYHOE
YTOMIICHHE. XapakTepu3oBaTh
BUJIBI JIBUOKCHHS OTHOKJIETOYHBIX

Bubnmnoreka
LIOK
https://m.edsoo.r
u/863e8436
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W MHOTOKJICTOYHBIX OPTaHH3MOB.
OnKCHIBATh CKEETHBIE MBIIIIBI 1
ux  pabory.  YcTaHaBIUBaTh
B3aMMOCBSI3b MEXKAYy CTPOCHHEM
OIMOPHBIX CHUCTEM W JBMIKCHUSIMH
OpPraHUu3MOB

IIutanue OpraHU3MOB.

PackpsiBath COIEpKAHUE
TEPMHUHOB U MMOHSTHH: IIUTaHUC,
MUIICBAPCHUEC, MUIEBAPUTEIILHBIC
BaKyoOJiu, KUmcyHas ITOJIOCTB,

MUIICBAPUTEIbHAS Oka
ITormomenue BOIBI, YTIIEKHUCIOTO tesap N TPYOKa,
MUIICBAPUTEIbHBIN TPaKT,
raza 4 MHHEPAJIbHBIX BEIECTB
MUIIEBAPUTEIbHBIC JKENE3Hl,
pactenusMu. [TuTaHue >KUBOTHBIX.
MUIIEBAPUTEIbHBIC COKH.
BryTtpumonoctaoe u bubnmmoreka
XapaktepuzoBaTh MUTaHUE
BHYTPHUKJIETOYHOE IHILEBAPEHUE. HOK
54-55 | Ilutanue opraHu3MoB YKUBOTHBIX; BHYTPHUIIOJIOCTHOE H )
IIutanne TMO3BOHOUHBIX | o 2 e HIIeBaperTe https://m.edsoo.r
JKUBOTHBIX. Otnens 1P p " | u/863e8436
Pazmuuate Ha  HM300paskeHUSIX
MUIIEBAPUTETHHOTO TpakKTa.
(cxemax, TabMMIAX, MYJISDKAX)
[IumeBapuTensHBIC JKeIe3bl.
OTJIEIBI MUIIEBAPUTENHFHOTO
IInmeBapuTenpHas cucrema | oo i —
YeNoBeKa. p p o
CUCTEMY YeJIoBeKa.
YcraHaBimBaTh B3aMMOCBSI3H
MEKIy  CTPOGHHEM  OpraHOB
MTUTIIEBAPEHMUS
Jpixanue opraHusmoB. Jlpixanue | PackpbiBaTh cojiepKaHue
pacteHuil. [[pIxaHuE€ >KUBOTHBIX. | TEPMUHOB U MOHSTUH: IbIXaHUE,
Huddyzus rasoB yepe3 | nuPy3us, KOKHOE [BIXaHUE,
MOBEPXHOCTh KJeTKH. KOXHOE | OpraHbl [BIXaHWs, IbIXaTelbHEIE Enbimorea
JIBIXaHHE. JpIxaTenbHas | ABYOKEHUS, IBIXATEIbHBINA IIEHTD, ITOK
56-57 | JlprxaHue opraHU3MOB MTOBEPXHOCTb. ’KabepHoe  u | nérounple OOBEMBI, >KU3HEHHAS .
N .. N https://m.edsoo.r
n€rouyHoe JeixaHue. JlpIxaHue | EMKOCTb NErKUX. | osn 0/as
MO3BOHOYHBIX  JKUBOTHBIX M | XapaKTephU30BaTh oeIxanue |~
YeNoBeKa. DOBONIONIMOHHOE | PACTEHUH; ABIXaHUE KUBOTHBIX U
YCIIO)KHEHUE CTPOEHUS JIETKUX | YellOBeKa. OnuceBaTh
TTO3BOHOYHBIX JKUBOTHBIX. | DBOJIOIMOHHOE YCIIO)KHEHHE
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JlpIxatenbpHasi CUCTEMa YeIOBEKa.
MexaHu3M BEHTWIALMHU JIETKUX Y
MITHIL u MIICKOIHUTAOIINX.
Perynsuus JBIXaHUS.
JlpIxaTenbHble 00bEMBI.

CTPOCHHUA JIETKUX IIO03BOHOYHBIX

JKHUBOTHBIX. Paznnyath Ha
M300paKeHUsX (cxemax,
TabIMIax, MYJISDKaX)

NIBIXaTeIbHYI0 CUCTEMY UYEeIOBEKa.
OnuceIiBaTh MeEXaHHU3M
BEHTWISIIUUA JIETKUX Yy OTHI] U
MJIEKOITMTAIOIIUX. Y CTaHABJINBAThL
B3aUMOCBSI3H MEXKJIYy CTPOCHHEM
OpraHoB JIBIXaHUS u X
(GYHKIIUSIMH B OpTaHU3Me

PackpsiBath COZEpKAHUE
TEPMHUHOB U IOHSATUI: TPAHCIOPT

Tpancnopt BEILIECTB y 9
BEIIIECTB, TPAHCIIOPT Y pacTEHUH,
OpPraHu3MOB. TpaHcniopTHBIE
N KPOBEHOCHAsI CHCTEMa KHBOTHBIX,
cucTeMbl pacteHuid. TpaHcnopT
KpOBb,  IU1a3Ma,  (hOPMEHHBIC
BEIIIECTB y JKUBOTHBIX.
.. | DTIEMEHTHI, KpOBOOOpAIIEeHHE,
KpoBeHocHas cucrema wu €€
KpyTH KpOBOOOpAIICHUS,
opranbl. KpoBeHocHasi cucrema . Bubnuoreka
CepeUHbIH UK,
MMO3BOHOYHBIX JKMBOTHBIX u HOK
58-59 | TpaHcHOpT BEIIECTB Y OPraHU3MOB numbooOpalieHue, numaoa, .
yenoBeka. Cepjie, KPOBEHOCHBIE https://m.edsoo.r
nuMpaTrgeckue COCY/IBI,
cocymsl W KpoBb.  Kpyrm u/863e8436
nuMpaTrgeckue Y3IIBI,
KpOBOOOPAIIICHHUS.
BHYTpPEHHSISI Cpela OpraHu3Ma.
DBONIONIMOHHBIE YCIOXKHEHUS
. XapakTepru3oBaTh TPaHCIIOPT
CTPOEHHSA KPOBEHOCHOW CHCTEMBI .
BEIIECTB y  pacreHuit u
MMO3BOHOYHBIX KUBOTHEIX. PaboTa
e — 0ecIT03BOHOYHBIX JKUBOTHBIX.
p pery OnuceiBaTh KPOBEHOCHYTO
CHCTEeMY JKUBOTHBIX U YEIOBEKA.
Boigenenne y  opraHusMoB. | PackpeiBaTh collepKaHue
Brigenenne y pacTeHWi. | TEpPMUHOB U TIOHSITHII: BEIICIEHNE,
Brigenenne y JKUBOTHBIX. | TyTTaIus, mucronan, | bubmmoreka
CokpaTHTeNbHbIE BAKyOJIHU. | COKPATUTENbHBIE Bakyony, | [IOK
60 Brienenue y opraHu3MoB N )
Opranst BBIJICIICHUA. | M3BUTHIE KaHAIBIGI, 3BE3muateie | https://m.edsoo.r
OubTpanys, CEeKperus H | KIETKH, BhLIENUTENBHBIE | U/863e8436
o0OpaTHOe BCACBIBaHHE KaK | TPYOOYKH, MAJIbITUTUEBHI COCY/IbI,

MEXaHHU3MbI pa60TBI OpPraHoOB

IIOYKH, MOYCTOYHHK, MOYEBOM



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436

BbIeneHns. CBA3b OJOCTH TeNa C
KPOBEHOCHOM M BBLICIUTENbHON
CHUCTEMAaMHU. Beinenenune y
MO3BOHOYHBIX  JKMBOTHBIX U
gyenoBeka. [louku. CrtpoeHue u
¢yHkumonupoBanne  HedpoHa.
O0pa3oBaHue MOYH y YETIOBEKA.

y3bIpb, HedpoH, Moua.

XapakTepu3oBaTh mporiecc
BBUICIICHUS Y  pacTeHUdl U
JKUBOTHBIX. Paznuuate Ha
M300paXeHusX (cxemax,
TabyIMIax, MYJISKAX)
BBIICIUTEIIBHYIO CUCTEMY

yenoBeka. ONUCHIBATH MEXaHH3M
(YHKIIMOHUPOBaHUST  He(ppPOHA;
mporuecc  00pa3oBaHUS ~ MOYH.
VYcranaBimMBaTh B3aUMOCBSI3H
MEKJIy  CTPOCHHEM  OpraHoB
BBIJICIICHUA U HUX q)yHKIII/IHMI/I B
OpraHu3mMe

61-62

3amuTa y OpraHu3MoB

3ammTa y OpraHu3MoB. 3amuTa y
OJTHOKJIETOYHBIX OpraHU3MOB.
Crnopel  OakTepuii ©  IHCTHI
MIPOCTEHTIIHX. 3ammTa y
MHOTI'OKJIETOYHBIX pacTeHui.
Kyrukyna. Cpeacrea macCHBHOM U
XUMHUYECKOU 3AIIUTHL.
DutoHIM LI ammra y
MHOT'OKJIETOYHBIX KHUBOTHBIX.
[lokpoBbI M UX TPOU3BOIHBIE.
3ammTa opraHu3Ma OT OoJe3HEl.
NMMmyHHass cucreMa 4enoBeKa.
Knerounslii ©  ryMOpasbHBIN
UMMyHUTET. BpoxnéHHbelii U
MPHOOPETEHHBIN Crienr(pIIeCcKHit
UMMYHUTET. Teopust
KJIOHAJIbHOCEJIEKTUBHOT'O

ummyHutera (II. Opmux, O.M.

bepner, C. Toneraga).
BocnanurensHble OTBETHI
opranu3MoB. Pons BpoXIEHHOTO
UMMYHUTETA B Pa3BHTHH

CHCTEMHBIX 3a00JIEBaAHUH.

PackpsiBath COZEpKAHUE
TEPMUHOB W TIOHSTHH: Karcyuna,
SHJAOCTIOpA, IHCTa, KyTHKYJa,
CpelCTBa TACCUBHOM  3alllUTHI,
CpeacTBa XUMHYECKOW 3aIluTHl,
KO)KHBIE TIOKPOBBI, HWMMYHHTET,
WMMYyHHas CHCTeMa, aHTHIeEH,
AHTHUTEN0. XapaKTePHU30BaTh BUIbI
3aIUTBl Yy OJHOKJIIETOYHBIX U
MHOTOKJIETOYHBIX ~ OPTaHHU3MOB.
OnuceiBaTh CTPOEHUE KOXKHBIX
MOKPOBOB W WX MPOU3BOIHBIX.
Pasmmyate Ha  nM300pa)KeHUAX
(cxemax, TabmMmax, MyJsKAx)
OpraHbl HWMMYHHOH  CHUCTEMBI
YeJoBeKa. YcraHaBnuBaTh
B3aMMOCBSI3H MEXIY CTPOSHHEM
OPTaHOB 3aIIUTHI ¥ UX (PYHKITUIMHI
B OpraHu3Me

bubnnoreka
LIOK
https://m.edsoo.r
u/863e8436
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63-64

PazppaxkxuMocTp 1 perynanus y
OpPTaHU3MOB

Pazgpaxxumocte u perynsauus y
OpraHu3MoB. PazapakumocTs y
OJTHOKJIETOYHBIX OpPTaHHU3MOB.
Takcucel.  Pasgpaxumocts U
peryinsius y pacteHuil. PoctoBbie
BEIIECTBA W  HMX  3HAYEHHE.
Hepanas crucTeMa u
pedaekropHas — perynsius  y
’)KUBOTHBIX. HepBHas cucrema u eé
OTJENBI. OBOIONIMOHHOE
YCIIO)KHEHUE CTPOEHHS] HEPBHOMN
CUCTEMBI Yy >XMBOTHBIX. OTJIemNsI
TOJJOBHOTO MO3Ta TI03BOHOYHBIX
’KHBOTHBIX. Pediexc u
pedraekropHas ayra. besycnoBHbie
u YCIIOBHBIE pediekch.
I'ymopanbHast ~ perynsmuss  #
SHIOKPUHHAS CHCTEMa KXHUBOTHBIX
u YeNoBEKa. Kenessl
SHIOKPHUHHOM CHCTEMBI H WX
ropMoHbI. [leficTBlE TOPMOHOB.
B3anmocBs3b HEPBHOU u
SHIOKPUHHOMN CUCTEM.
I'mmoranamorunoduzapHas
cucTeMa.

PackpsiBath CoIepKaHUE
TEPMHUHOB u TIOHSATUN:
pa3apaKuMoOCTh, peryisuus,

TaKCUCHI, POCTOBBIC BEIICCTBA
(ayKcuHBI), HEpBHAasi CHCTEMa,
peduiekTopHast perysmus,
peduiekc, pediekTopHas ayra,
MEPEIHUNA MO3T, IIPOMEXKYTOUYHBIN
MO3T, CPEJHHI MO3T, MO3KEUOK,
IIPOJOJINOBATHIN MO3T,
BCreraTuBHasl HEPBHas CUCTEMA,
rymopajbHas peryianus,
TOPMOHBI, SHIOKpPHUHHAasA CUCTEMA,
TUIIOTaJIaMOTUTTOU3apHas

cucrema. XapaKTepu3oBaTh
pas3apakuMocTb y
OJHOKJICTOYHBIX OpPTraHU3MOB U
peIIEKTOPHYIO  PEryJsalul Y
KUBOTHBIX. Pazmugate Ha
M300paKEHUSIX (cxemax,
TabnMUIaX, MYyJsDKax) HEPBHYIO
cUCTeMy W € OT[IeNbl; OTIEIbI
TOJIOBHOTO MO3Ta TI03BOHOYHBIX

SKMBOTHBIX. OmnuceBaTh
TYMOPAIIbHYI0 — PETYJSLHUI Y
SKMBOTHBIX. Pazmmuatn Ha
M300paKEHUIX (cxemax,
TabNuIAax, MYJISKAX)
SHIOKPHUHHYIO CHCTEMY

JKHBOTHBIX M 4delnoBeka. Ha3pBaTh
JKeNe3bl HHAOKPUHHON CHCTEMBI
YeNIOBEeKa U BEIPa0aThIBAEMbIC UMHU
ropmoHbsl. ONUCHIBATH JEHCTBUE
TOPMOHOB. YcraHaBinuBaTh
B3aMMOCBSI3H MEXIY CTPOSHHEM
OpraHOB HEPBHOU M AHAOKPUHHOU
CUCTeM ® uX (QYHKIHSIMH B

Bubnuoreka
HOK
https://m.edsoo.r

u/863e8436



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436

OpraHMu3Me. XapakTepu3oBaTh
3BOJIIOLIMOHHOE yCIIO)KHEHHE
CTpPOGHHSA HEPBHOH CHUCTEMBI Yy
JKUBOTHBIX

PazMmHoOKeHME B pa3BuUTHC

X
OpraHu3MoB
PackpsiBath COZEpKAHUE
TEPMUHOB u MIOHSTHI:
pasMHOXKEHHE, TIPOCTOe JeNIeHHE,
MOYKOBaHUE, CIIOpYJISIIINS,
BEreTaTuBHOE pa3MHOXKEHUE,
¢dparmeHTanus, KIOHUPOBAHUE,
raMeThl, CIIEPMATO30M T
(criepMuii), AHIEKIETKA, 3UTOTA,
KOHBIOTaIIHSI. [epeuuncnstp
DopMel Pa3sMHOXEHUS
0COOEHHOCTH Oecronoro u
OpraHu3MoB: Oecronoe (BKIOYas bubnmmoreka
MTOJIOBOTO Pa3sMHOXKEHUS
BETETATHBHOE) U IIOJIOBOE. BHUIIBI HOK
65 ®opMbl pa3MHOXKEHUSI OPTaHU3MOB OpraHu3MoB.  XapaKTepu3oBaTh .
Oecrniooro Pa3sMHOKEHMS: https://m.edsoo.r
CYIIHOCTh U (OpMBI O€CIIOI0ro
MMOYKOBaHUE, CIIOPYJIALIUS, u/863e8436
Pa3MHOXXEHUS OpPTraHN3MOB;
(bparmeHTaIys, KJIOHHPOBaHHE
Omonornyeckoe 3HaYEHUE
Oecmonoro Pa3MHOMXKEHHUSI.
Paznmuuats cropy Kak
CHENMATN3UPOBAHHYI0  KIIETKY,
MpeqHa3HAYeHHYIO U OECIIONoro
Pa3MHOMEHWUSI, 1 CIIOPHI OAKTEepUH.
OOBACHATH MIPENMYIIECTBA
MOJIOBOTO  Pa3MHOXKEHWS  Haj
OECITONBIM.
PackpsiBath coJlepKaHue
ITonosoe pazmuoxenue. [lonoBeie P OApKat
N TePMHUHOB ¥ TIOHATHI: MeHo3,
KISTKH, WM TaMeTel. Meiios. bubauoreka
N OMBaJIEHTHI, KPOCCHHTOBED,
. Cramuu  Menosa. IloBenenue LHOK
66-67 | IlomoBoe pazmHoXeHHe. Meiio3 N WHTEPKUHE3, HE3aBHCHUMOE .
XPOMOCOM B mefiose. | elIENCHHE,  KDOCCHHIOBE https://m.edsoo.r
Kpoccunrosep.  buomornueckuit pactip ’ P P-| 1/863e8436

CMBICJI Meo3a n IIOJIOBOI'O

Pasnuuath Ha  HM300paXKEHUAX
(cxemax, Ta0JIHIIaxX) u
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npouecca. Melo3 U ero Mecro B
>KU3HEHHOM IIUKIIC OPTaHU3MOB.

MUKpoIIpenapaTax 3pensble
TIOJIOBBIE KIIETKU
MIJICKOIIUTArOIINX u OpraHbl
Pa3MHOXCHHA BBICHINX paCTCHHﬁ.
PackpslBaTh CyLIHOCTB Me€i03a,
XapaKTepu30BaTh €ro OTJENbHbIE

craaud.  OnpenensiTh  MecTo
Melo3a B JKH3HEHHBIX IMKJIAaxX
Pa3IUYHBIX OpPTaHU3MOB.
OOBICHAITE OMOJIOTMYECKUI
CMBICIIT KPOCCHHTOBEPA,
OIIKCHIBATh ero MEXaHU3M.

CpaBHHBATh MEHO3 C MHTO30M;
pasinyaTtb OTACIBHBIC UX CTaauU

68

I'amerorene3. OOpa3oBaHNE U Pa3BUTHE
MTOJIOBBIX KIIeTOK. JlabopaTopHas padoTa
«3yueHue CTpOCHHS MOJOBBIX KIETOK
Ha FOTOBBIX MHUKPOITpEnapaTaxj

Ha MHKpOIpenaparax u
M300pakeHUX (cxemax,
Ta0IUIax). PackpriBath
9BOJTIOLIMOHHOE 3HAuYCHHE
MTOJIOBOTO Pa3sMHOKEHUS
OpPTraHU3MOB
PackpriBaTh cojiepKaHue
TEPMHUHOB u TIOHATHIA:
raMeToreHes, CIIepMaTOT €HE3,
[IpenzapospimeBoe pasButHe.
OOTeHE3, CEeMEHHUKHU, SIHIHHUKH,
T'amerorenes Yy  JKHBOTHBIX.

ITonoBrIe xkene3sl. O0pa3oBaHue U
pa3sBUTHE  TIOJIOBBIX  KJICTOK.
CnoepMmarorenes  u OOI'€HE3.
CTpoeHre  MONOBBIX  KJIETOK.

OmnonorBopeHue u
SMOpHOHATHFHOE pasBuTtne
JKUBOTHBIX. Crioco6b1
OILIOI0TBOPEHHUSL: Hapy>XHOE,

BHyTpeHHee. [lapTeHorenes.

CIIEPMATOTOHHUH, CIIEPMATOIIHTEHI,
CIICpMAaTHIbI, CIIePMATO30MIbI,
OOTOHWH, OOITUTHI, IIOJISIPHEIC
TeNbla, SUIEKIIeTKa, aKpocoMa.

[lepeuncnsate cTaguu
ramMeToreHesa y  JKMBOTHBIX.
OnuceiBaTh npotece

raM€Toreciesa u €ro nepuoasbl,
CTpOCHHUC ITOJIOBBIX KJICTOK.
Paznmyath 0COOEHHOCTH
CIIepMaTOrcHesa )51 OOIr'CHE3a.
OnuceIBaTh IMPOLECCChI

bubnnoreka
LIOK
https://m.edsoo.r
u/863e8436
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OCCMCHCHHA U OILUIOAOTBOPCHUA,
Pa3HBIC BApHUAHTLI TAPTCHOICHE3

69-70

WNnauBuayansHoe pa3BUTHE OPraHU3MOB
— OHTOTEHE3

NunuBugyanbHOe pasButHe
OpraHU3MOB (oHTOTrEHE3).
OMOproorus — Hayka O pa3BUTHH
opranu3mMoB. Mopgorenes — ojHa

u3 IJIABHBIX podiiemMm
SMOPHOJIOTHH. Konmemnmmst
MOpQOreHoB u MOJIENU
MopdoreHesa. Craauu

SMOpuoreHe3a KMBOTHBIX (Ha
npuMepe JArymku). JpobGienue.
Turbr JIPOOJIEHUS.
JerepMuHUpOBaHHOE u
HEJIEPMUHHPOBAHHOE JIPOOJICHUE.
bnacryna, THUTIBI Onmacryi.
OcobeHHOCTH IPOOITEHUS
MJIEKOITUTAIOMINX. 3apOAbIIIEBbIE
JUCTKA (TacTpymsaIus). 3akiaagaKa

OpraHoB u TKaHel u3
3apOJIBIIIIEBBIX JINCTKOB.
B3anmHOe ~ BausHHE ~— vacTeil
Pa3BHUBAIOIIETOCS 3apo/IbIIa
(amOproHaTbHAS AHIYKITASA).
3aknagka IJiaHa CTPOCHUS
JKUBOTHOTO KaK pe3yabTaT
UEPAPXUYECKUX B3aUMOACHUCTBUI
TEHOB. Bnusaue Ha
SMOpPHOHATHFHOE pasBuTtue
Pa3IMYHBIX (hakTopoB

OKpYXXAaroIeH cpempl.

PackpsiBath COIEpKAHUE
TEPMUHOB u MIOHSTHUI:
OILIOI0TBOpPEHHE, 3WTOTa,
OJyilacToMep, aKpOCOMHasI PeaKIIus,
MPOHYKIIEYC, NapTeHOTeHE3,
IMOpHOreHe3, IpoOeHue,
Oyactyna, Mopyia, TacTpyla,
Helpyna, OpraHOreHes,
IKTO/IEpPMA, Me3o/iepma,
dHTONlEpMA,  LIEJIOM,  HEpBHAs
TpyOKa, XOp/a, KHIleqHas TpyOKa.
Onpenensits SMOPHUOHATBEHBIHN

IIEPUOJ pPa3BUTHUA OpraHu3Ma u
OIINMCHhIBATH OCHOBHBIC
3aKOHOMEPHOCTH JpOOJIeHUS —
o0pa3oBaHHe OJTHOCJIOWHOTO
3apobIIIa - OacTyisl;
3aBHUCHMOCTb XOJa JAPOOJIEHUS OT
KOJIMYECTBA JKENITKA B AUIIEKIIETKE;
racTpyJsIIMI0 W OPTaHOTEHE3.

OOBACHATH STAaIbl
maddepeHITnPOBKH TKaHEH,
00pa3oBaHHs OPraHOB U CHCTEM
OpraHoB. XapaxkTepu3oBaTh
PEryIsILUI0 3MOPHOHATIBHOTO
pa3BUTHA;  JETEPMUHALMIO U
SMOPUOHATHHYIO WHIYKIINIO;
TeHETHUYECKUI KOHTPOJIb
pa3BHUTHSL. OOGOCHOBBIBaTh

BpEIHOE BO3JCHCTBHE TabadHOro
ObIMa W QJKOroJisi Ha  XOJ
IMOPHOHATIBHOTO "
NOCTIMOPHOHATIBHOTO ~ Pa3BUTHUS
OpraHu3Ma 4enoBeka

bubnuoreka
HOK
https://m.edsoo.r
u/863e8436
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Poct u pasBuTHE IKUBOTHBIX.
[locToMOpHOHANBHBI  TIEPUOS.
IIpsimoe u HempsiMoe pa3BUTHE.
Passute ¢ wmeramopdoszom y
0ECIO3BOHOYHBIX W MTO3BOHOYHBIX

PackpsiBath CoIepKaHUE
TCPMUHOB U TTOHSITHIA: OHTOI'CHE3,
MOCTIMOpPHOHAILHOE  Pa3BUTHE,
Meramopdo3, JUYMHKA, POCT,

CTapeHue, CMEpTb.
JKUBOTHBIX. buonornueckoe
Xapaktepu3oBaTh
Poct u pa3BuTHE )XUBOTHBIX. 3HAYCHUE MPSIMOro U HENPSAMOro . Bubnmoreka
HOCTSMGpHOHaJ’IBHBII/I nepuoa
JlabopaTtopHas paboTa «BrisBiieHue Pa3BUTHS, UX PACIPOCTPAHECHUE B LHOK
71 . pa3BUTUS  OpraHu3Ma U €ro )
MIPU3HAKOB CXOJICTBA 3apO/IbIIICH npupoie. Tunbl pocTa KUBOTHBIX. OCHOBHLIE (bopybi https://m.edsoo.r
MMO3BOHOYHBIX YKUBOTHBIX) ®akTopel  PErYNALMU  poOCTa PMPL | /86368436
XapakTepu3oBaTh IpsIMOE
JKUBOTHBIX M uejoBeka. Craanu
pa3BUTUC u €ro EpUOabI.
MOCTAMOPHOHAIBHOTO Pa3BUTHA Y N
W3narate copepxkaHue TEOpHd
JKUBOTHBIX U YCJIIOBCKA. HepI/IOlII)I
CTapeHust OpPraHu3MOB.
OHTOreHe3a yenoBeka. CrapeHue u N
OOBICHATH OMoOIOTHYECKUH
CMEepTh  Kak  Owomornyeckue
CMBICJI pa3BUTHS ¢ MeTaMOp(ho30M
TIPOIIECCHI.
PackpsiBath COZEpKAHUE
TEPMUHOB | MTOHSITHN: TaMeTO(DUT,
criopodur, AHTCPUIUH,
PaszmuaOXEHUE u pa3BUTHE | apXETOHHH, 3aPOCTOK, MEracmopa,
pacTeHuil. T'amerodur U | 3apOAbIIIEBBINA MEIIOK,
cropodutr. Melio3 B JKM3HEHHOM | CHHEPIHIBI, AHTUIIO/IBI,
nukire pacteHuit. OOpa3oBaHHE | MEKPOCIIOpA, MHUIBIIEBOE 3EPHO,
cop B Tporecce  Meiio3a. | JBOWHOE OIUIOJOTBOPEHHE, POCT,
PasmHOXeHHE U pa3BUTHE PACTEHUIA. T'amerorenes y pacTeHuil. | MepucTeMa, KamOuii, mepuonn! | bubmmoreka
72 JlaGopaTopnas pabora «CtpoeHHe OmnomoTBOpEeHNEe MW pa3BUTHE | OHTOreHe3a ITBETKOBBIX pacteHuid. | [JOK
OpPraHOB Pa3MHOYKEHUS BBICIINX PacCTUTENBHBIX opramsMoB. | XapakTepu3oBaTh ocobenHoctu | https://m.edsoo.r
pacTeHui» JIBoiiHOe  oIIOJOTBOpEHHE Yy | Oecromoro u nosioBoro | U/863e8436
IIBETKOBBIX pacTeHui. | pa3MHOXKEHH IIBETKOBBIX
OO0pazoBaHue U pa3BUTHE CEMEHH. | PACTEHUI. Brigenars
MexaHU3MBI PETYIAINHN | 0COOEHHOCTH MPOTEKaHUS

OHTOI€HE3a Yy  pacTeHuil wu
JKUBOTHBIX.

ramMeToreHesa y  IIBETKOBBIX
pacteHuii. OmnMCHIBaTH IMPOLIECC
JBOWHOIO  OIJIOJOTBOPEHUS Y
[IBETKOBBIX PACTEHUH U OOBSCHATD
€ro NpPEeMMYIIECTBa 10 CPABHEHHIO
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C OINIOAOTBOPCHUCM Y CIIOPOBBIX
1 T'OJIOCEMCHHBIX

I'eneruka — Hayka o

Xl HACJIEICTBEHHOCTH U U3MEHYHBOCTH 2
OpraHu3MoB
Hcropust cTaHOBIIGHHS U Pa3BUTHUS
TeHEeTHKH Kak Hayku. PaGoter T
PackpsiBath COZEpKAHUE
Meunpensa, I'. ne @Ppuza, T. N
TEPMHHOB W TOHSTWHN: T€HETHKA,
Moprana. Ponp oTedecTBEHHBIX Bubnmoreka
. red. JleMOHCTpUpOBaTh 3HaHUSA
Hcropust craHOBJICHUS B Pa3BUTHUS VU€HBIX B PAa3BHTUU TEHETHKH. LHOK
73 1 HCTOPHUH BO3HUKHOBEHHUS .
TeHETHKH KaK HAyK{ Pa6orer H.K. Komsnosa, H.M. eHETHKI XADAKTEDHZOBATE https://m.edsoo.r
Basunosa, A.H. Bemosepckoro, ) PaKTep u/863e8¢c60
OCHOBHBIC  DJTalbl  Pa3BUTUS
A Kapnieuenko, A FeHETHKH KAK HAVKH
DUITUITYEHKO, H.B. K
TumodeesaPecoBckoro.
PackpriBath COZEpKAHNUE
OCHOBHBIE T€HETUYECKUE IIOHATHSI | TEPMUHOB u ITOHSATHIH:
U CUMBOJBL. | 'OMOJOrMYHBIC | HACIEACTBEHHOCTb,
XpOMOCOMBI, aJUICIIbHBIE TI€HBbI, | HACIEOBaHUE,  W3MEHYUBOCTH,
albTepHaTUBHBIE MPU3HAKH, | TEHOTHUI, (PEeHOTHI, TEHOM, JIOKYC,
OCHOBHBIE NOHATHSI U CUMBOJIBI JOMUHAHTHBIA M PELECCHBHBIA | XpPOMOCOMBI, aJUIeNbHbIE TeHbI | bubmmoreka
74 rederuku. JlabopatopHas padora 1 MIPU3HAK, TOMO3UTOTA, | (JUTeNH), anpTepHatuBHBIE | [[OK
«JIpo3oduina Kak 00bEKT TeHETHYECKIX TeTepO3NroTa, YWCTas JIMHHSA, | IPU3HAKH, romosurora, | https://m.edsoo.r
HCCIICTOBAHUI TUOpHUIBI, TCHOTHI, (EHOTHUII. | TETEPO3NUTOTa, JOMHMHAHTHEIN | U/863e8c60
OcHOBHBIE METOIBl T'CHETHKH: | IPU3HAK, PELECCUBHBII NPU3HAK,
THOPHUIOIOTHIECKUH, qucTas JIMHUS, THOPH L.
ITUTOJIOTUUECKUH, ITomr30BaThCs TeHETHYECKOMH
MOJIEKYJISIPHOI €HETUYECKUI TEPMUHOJIOTHEd U CHMBOJUKOH
JUISL 3aIIMCH CXEM CKPELIMBAaHUS
Xl 3aKOHOMEpPHOCTH HACJIeACTBEHHOCTH 10
3aKOHOMEPHOCTH HACJICAOBAHUS MonorubpugHoe ckpemunBanue. | PackpbeiBaTh coJlepKaHue
pu3HaKoB. MOHOTHOpHIHOE IlepBeiil 3akon Menaenst — 3aKOH | TEPMUHOB u noHsiTuid: | bubnmoreka
75.76 | CKPelmBaHue. [IpakTuueckas padora 2 ennHooOpa3us THOpUA0B MEpBOro | MOHOrHOpuaHOoe  ckpemmBanue, | [LIOK
"N3yueHne pe3yabTaToB MIOKOJICHMSL. [paBuno | uncrora ramer, ITOMHHUpOBaHHe, | https://m.edsoo.r
MOHOTHOPHUTHOT'O CKPEIUBAHUS Y JIOMUHUPOBaHUs. BTOpoil 3akoH | paciieruieHue npu3HaKoB. | U/863e8878

Jpo3odruter"

MeHZ[eJ'IH — 3aKOH paclICIJICHUA

OnuceiBaTh ONBITEI 1. MeHnens
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IMPU3HAKOB. ]_[I/ITOJ'IOFI/I‘IGCKI/IG
OCHOBBbI MOHOFI/I6pI/I)1HOFO
CKpCIIMBaHUA. I'unore3a YHUCTOTHI
ramMeErT.

MO0 W3YYEHHIO  HacJeJOBaHUS
OJJHOHM Maphl MPU3HAKOB Y TOpOXa
IIOCEBHOTr0. IIpuBoguTs
(hopMyITHPOBKU TIEPBOT0 u
BTOpOro 3akoHoB I'. Mennens
(3akoHa eaMHO0Opa3usi TUOPHIOB
MEpBOrO  TOKOJICHUS,  3aKOH
paciieryieHuss  MPU3HAKOB) U
O6’bHCHHTL X HOUTOJOINMYECCKUC
OocHOBBL.  COCTaBNSITh  CXEMBI
MOHOFI/I6pI/IJIHOFO CKpCIIMBaHUA U
pemarb reHeThdeckrue 3a7adll Ha
MOHOFI/I6pI/IJIHOG CKpCIIMBaHUC

PackpsiBathb COZEpKAHUE
TEPMUHOB 51 TIOHSTUI:
aHaAIH3H ee  CKpelrBaHHe
AHanuzupylolee CKpelMBaHue. pyrom pet ’
o HEMOIHOE JIOMUHUpOoBaHue, | bubnuoreka
TIpomMexyTouHbIN Xapakrep
AHanmu3upyroIiee CKpenuBaHue. kogomuampoBanue. Coctaiats | [IOK
77 HacJeI0BaHH,. Pacierienne )
Hemonuoe noMuHupoBanme CXEMBI aHanusupyromero | https://m.edsoo.r
MIPU3HAKOB pu HEMOIHOM
CKPEIINBaHUS u pemarth | U/863e8878
JOMUHUPOBAHUHT
TEeHETUYECKHE 3aaun Ha
aHAM3UPYIOIIee CKPEIUBaHuEe U
HEMOJHOE TOMHHHPOBAHNE
PackpriBaTh cojiepKaHue
TEPMHHOB u TIOHSATHI:
TUTHOpUTHOE CKpeIBaHue,
(heHoTHIIIecKu i paavKan.
Jurn6puaHoe CKpelIiBaHue.
- OnuceiBaTh ONBITE 1. Mennens
Tperuii 3akoH MeHzenss — 3aKOH bubmmorexa
0 U3YYSHHUIO HACIIEMOBAHUS IBYX
HE3aBHUCHMOTI'O HacCJaeqOBaHUS HOK
78-79 | lurubpumHoe CKpemuBaHue. map TPU3HAKOB y  ropoxa .
NPU3HAKOB. [luronoruueckue https://m.edso0.r
MIOCEBHOTO. IIpuBoauTh
OCHOBBI TUTHOPUTHOTO u/863e89a4
(OpMYIHPOBKY TpPEThEro 3akKoHa | —
CKpEIUBaHUS
I. Mennens (3akoHa
HE3aBUCHMOTO HaCJIeJOBaHU

MPU3HAKOB) W OOBSCHATH €ro
LIUTOJIOTUYECKUAE OCHOBBI.



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

[TpumensT MaTeMaTUYECKHUI
pacuér c TTOMOUIBIO
(EHOTUIIMYECKOTO paguKana |
MeTOo/1a MIePEMHOXK CHUS
BEPOSITHOCTEN BapUAHTOB
pacuieryieHuss ~ NPU3HAKOB Y

MOTOMKOB 1O  (eHoTHUny W
reHotuny. CoOCTaBIISITh  CXEMBI
JUTUOPUIHOTO CKPEUIMBAaHUS U
pemarb reHeTudyeckrue 3a7adll Ha
JTIUTHOPUTHOE CKPEITBAHNE

PackpsiBath COZEpKAHUE
TEPMUHOB 51 TIOHSTUI:
CIIETUIEHHOE HACJIe/IOBaHHUE,
HApyIICHUs] CIEIUICHUS TI'€HOB,
KpPOCCHHTOBEp, peKOMOMHAITHS
TEHOB, TEHETUYECKHE  KapThl,
MOpTaHu/a. IIpuBoaUTH
CuerienHoe HaclyiennoBanue | GopMyHpOBKH 3aKOHOB MopraHa
npusHakoB. Padorer T. Moprana. | (3aKoHa CIeIJIeHHOro | bubnmoreka
CueruieHHOE HaClIeZIOBaHNE TIPU3HAKOB.
CuenieHHoe HaclIe[OBaHUE | HAaclleAoBaHWs TeHoB M 3akoHa | [JOK
80-81 | XpomocoMHas Teopus )
TeHOB, HapyIleHHe CIEIUIEHUs | HapyIIeHus cremienns Mexay | https://m.edsoo.r
HaCJIEICTBEHHOCTH
MEXKIy TeHaMH. XpOMOCOMHAs | TeHaMH) ©  OOBsCHATh  ux | U/863e8c60
TEOPHs HACTIEICTBEHHOCTH. IIUTOJIOTHIECKUE OCHOBBI.
ITepeuncnsarthb OCHOBHBIE
TTOJIOYKEHHISI XPOMOCOMHOM TEOpUH
HacJEeICTBEHHOCTH. Pemats
TEeHETUYECKHE 3a1auun Ha
CIETIEHHOE HAaCJIeJOBaHNE TEHOB
W HapylIeHUE CIEIUICHUS MEXITY
TeHAMH
T'eneruxa noma. XpoMocoMHBIN | PackpbiBaTh coJllepKaHue
N bubmnoreka
MEXaHWU3M OIpPENENeHUs TMOoJa. | TEPMUHOB M TOHSATHIA: ayTOCOMBI, [TOK
82 I'eneruka mona AyTOCOMBI u TIOJIOBBIE | TTOJIOBBIE XPOMOCOMBL, | |oie-r/m edsoo.r
XpPOMOCOMBI. ['oMoramMerHblii U | FOMOraMeTHBIN non, | /861;;680'60 :

rereporamMm €THBIN I10J1.

rereporaMeTHbId 1on. OOBSICHITH
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I'enernueckas CTPYKTYpa
TTOJIOBBIX XpOMOCOM.
Hacnenosanue [IPU3HAKOB,

CHCINNICHHBIX C ITIOJIOM.

XPOMOCOMHBII MEXaHU3M
OIIPEJEINIEHUs 110J1a Y OPTaHU3MOB.
IIpuBonuTh IIPUMEPBL
HACJIEIOBAHHUS IIPU3HAKOB,
CLICILICHHBIX c TIOJIOM.

CoCTaBIATh CXEMBI CKpEIIUBaHUS
W peliaTh FeHeTHYeCcKHe 3aJauu Ha

HAaCJIEIOBAHUE MIPU3HAKOB,
CIIEIJIEHHBIX C IIOJIOM.
I'eHoTun xak 1ea0CTHAs CHCTEMA.
IIneiiorponuss — MHOXKECTBEHHOE
nercTBue reda. MHOXeCTBEHHBIN
aIICIIN3M. BzanMmogeiicTBue
PackpsiBath COZEpKAHNUE
HeaJlIeIbHEIX TEHOB. .
TEPMUHOB n TTOHSTHIA:
KommniemenTtaprnocts.  Ommcras. o
.. | MHOKECTBEHHOE JI€HCTBHE TI€Ha
Tlonumepus. I'enernueckuit N
. | (mnefiorpomnus),
KOHTPOJIb Pa3BHTHUS PACTEHUH,
KOMITIJIEMEHTapHOCT, JIHCTA3,
JKMBOTHBIX M YEJIOBEKa, a TaKKe bubGnmoreka
nonmmMepus. Onpenensatb GopMeI
(DU3HONIOTHYECKUX  IIPOLIECCOB, N LHOK
83-84 | 'eHorTHn Kak 1ieJI0CTHAS CHCTEMA B3aUMOJEHCTBUS  QJUICNIBHBIX U ]
MOBEACHUS W  KOTHUTHUBHBIX https://m.edsoo.r
N HeaJUIeTbHBIX TeHOB. [IpuBOANTH
(hyHKIHI. I'enernueckue . u/863e8¢c60
MIPUMEPHI TJICHOTPOITHOT O
MEXaHU3MBI cUMOHMOreHe3a, .
N JICUCTBHUS T'€HOB. Pemats
MEXaHU3MBI B3aMMOZCHCTBUS
TeHETHYECKHUE 3a0a4u Ha
«XO3MH — TIApa3uT» U «XO35UH — o
B3aHMMOJICHCTBHE  HeaJIeIbHBIX
MHKPOOHOM. I'enernueckue eHOB
aCITeKTHl KOHTPOJS M W3MCHCHHS
HAaCJICNCTBEHHON WH(MOpMAaIy B
ITOKOJIEHUSX KJIETOK Hu
OpPTaHHU3MOB.
X111 3aKOHOMEpPHOCTH H3MEHYHBOCTH
B3aumopeiictBue reHoruna U | PackpeiBaTh coJlepKaHue
cpenpl npu (hopMUpOBaHUY | TEPMHUHOB u noHsTuii: | bubanoreka
85 M3meHunBOCTh pU3HAKOB. Buasl ¢denorumna. N3MeHYMBOCTh | H3MEHUYUBOCTB, [OK
U3MEHUYUBOCTHU npu3HakoB. KauecTBeHHbIE ¥ | HEHACIICACTBEHHAS https://m.edsoo.r
KOJINYECTBEHHEIE MpHU3HAKU. | K3BMEHYUBOCTh, HaclencTBeHHas | U/863e8efe
Busl W3MEHYUBOCTH: | N3MEHYMBOCTb. CpaBHUBaTh
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HEHaCJeCTBEHHAS U | HEHACJIEACTBEHHYIO
HacJe/ICTBeHHasl. W3MEHYMBOCTD C HACJIEACTBEHHOI.
IIpuBonuTh IIPUMEPBL
KaueCTBEHHBIX M KOJMYECTBEHHBIX
MPU3HAKOB OpPraHu3MOB,
IIPOSIBIICHUN y  OpraHu3MOB
HEHACJEICTBEHHON 51
HACJIEJICTBEHHOW U3MEHUYUBOCTHU
PackpsiBath COZEpKAHUE
TEPMUHOB u MIOHSTHI:
MOIU(UKAIIMOHHAS, 583071
(eHoTUIMYECKas!, U3MEHYHUBOCTb,
MoudukannoHHas o
BapHaHTa, BapHAIMOHHBIA PsII,
U3MEHYMBOCTb. Ponb cpempl B
BapHallMOHHAsl KpUBas, HopMa
(hopMmupoBaHUH
N peakiuu NpU3HaKa,
MOU(UKAITTOHHOM bubnuoreka
Moaudukanuu. XapakTepu3oBaTh
n3MeHuuBoctu. Hopma peakiuu . . | HOK
86-87 | MoaudukaioHHas U3MEHYUBOCTh - CBOMCTBa MOU(UKAITNOHHOM ]
npr3HaKa. BapualmoHHBIH psax u https://m.edsoo.r
n3MeHYnBOCTH. [loKa3bIBaTh poib
BapuaIlioHHas KpHBast (B. . . u/863e8efe
. YCIIOBHI  BHEIIHEH cpeasl B
Horanncen). CaoiicTBa N
N pa3BUTHU MO (DUKAIOHHOM
MOU(UKAIITOHHOM
W3MEHYMBOCTH y OPTraHHU3MOB.
W3MEHYHBOCTH.
CtpouTh BapuaIlMOHHBIE PAIBI U
rpauK KpUBOW HOPMBI pPEAKIIUU
MIPU3HAKOB y Pa3IMIHBIX
OpPTraHU3MOB
l'eHoTHIIMUECKasT W3MEHYMBOCTH. | PacKkpbIBaTh coliep KaHme
CaoiicTBa TEHOTUITNYECKON | TEPMUHOB u MOHSITUIA:
W3MEHYHBOCTH. Buner | koMOMHATHBHAS ~ W3MEHYHMBOCTb,
TEHOTHUITMYECKOW HW3MEHYHBOCTH: | MyTallHOHHAS M3MEHYHBOCTD,
KOMOWHATHUBHAs, MYTaI[MOHHAs. | KOMOWHAIIUU MyTamuu bubmorexa
I'enoTunuueckas U3MEHUUBOCTb. ’ yr ) ’ YTAtHH. oK
88 KoMmOnnaTBHAsT W3MEHYMBOCTH. | XapaKTepru30BaTh CBOIiCTBa .
KoMOuHaTHBHASI H3MEHUYHUBOCTh . . . https://m.edso0.r
Meiio3 W TONOBOM TMpoIecC — | TEHOTHUIMYECKOW HM3MEHYHMBOCTH.
. N .. | u/863e8efe
OCHOBa koMOnHaTHBHOM | ONHCHIBAaTh MEWO3 ©  TOJIOBOM
W3MEHYHBOCTH. Pounb | mporiecc kak OCHOBY TPOSIBICHUS
KOMOWHATHUBHOW M3MEHYMBOCTH B |y OpPraHU3MOB KOMOWHATHBHOM

CO31aHN TCHCTHYCCKOI'O

W3MEHYMBOCTH. Iloka3piBaTh Ha
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pa3Hoo0pasus B Ipe/enax OaHOro
BHUIA

KOHKPETHBIX  IpHUMepax  poib
KOMOMHATUBHOW M3MEHYHBOCTH B

89-90

MyTanuoHHas K3MEHYABOCTb.
3aKOHOMEPHOCTH MYTAI[HOHHOTO
rporiecca. DIMUTeHETHKA

MyranuonHas H3MEHUYHBOCTb.
Buner MyTalHi: T€HHBbIE,
XPOMOCOMHBIE, TCHOMHBIE.
CrnoHTaHHBIE ¥ WHIYIHPOBAaHHEIE
MYyTaLlHU. SnepHbie u
LIUTOIJIA3MATUYECKUE  MYTaIlUH.

ComaTnueckue u TIOJIOBBIE
MyTalllH. IIpuunnbl
BO3HUKHOBEHHUS MyTaluu.
MyTtareHsl W WX BIHUSHHE Ha
OpTaHU3MBEL 3aKOHOMEPHOCTH
MYTallMOHHOTO TIpollecca. 3aKOH
TOMOJIOTHIECKIX pAIOB B

HACIIEICTBEHHOW  W3MEHYUBOCTH
(H.11. Basunos). Bresnepuas

HN3MCHYHBOCTH n
HaCJIEACTBEHHOCTh. JIHMI'CHETHKA
)51 OIIMI'CHOMHMKA, PpOJib

SMUICHETHYECKUX  (PaKTOpOB B
HACJICIOBAaHUH M H3MEHYUBOCTH
(EeHOTUITMYECKUX TPHU3HAKOB Yy
OpPraHN3MOB

CO3JIaHUH TEHETUYECKOr0
pa3HOOOpa3usi  OpraHW3MOB B
npezaenax OJTHOT'O BUJIA.
CpaBHI/IBaTI) TCHOTUIINYECCKYIO
U3MCHYUBOCTH C
MOJTU(UKAIIMOHHON

PackpsiBath COZEpKAHUE

TEPMHHOB W TIOHATHUIA: MYTallVH,
XPOMOCOMHEIE IIEPECTPOUKHU
(abepparun), TIOJTUTUION TS,
AHEYIJIOW/INsI, MyTaHT, MyTarcHbl.
IIpuBomuTE mHpUMEpPHI MYyTaLui,
BCTpEUAIOMIUXCS Y  PasHBIX
opranusmoB. KnaccugunupoBath
MYTAIMH IO Pa3HBIM OCHOBAHUSIM.
Pazmuuate Ha  HM300paskeHUSIX
(cxemax, TabmuIlaXx)  TEHHBIC

MyTalluH, XPOMOCOMHBIE
MEePECTPOMKA  pa3HbIX  BHUJOB:
JIeJIeInH, IYTUTAKAITHH,
TPaHCIIOKAIIHH, WHBEPCUU;

reHoMHBIe MyTaruu. CpaBHUBATh
MEKTy co00l MyTanuu pasHBIX

BUJIOB. XapaxkTepu3oBaTh
CBOICTBa MYTallMOHHOMN
W3MEHYHUBOCTH. HazrpBaTh

MPUYMHBl MYTalliid, BBISBISATH
HMCTOYHHUKH (paKTOPOBMYTAreHOB B
OKpyXaromieil cpene (KOCBEHHO).
[TpuBoaUTH (hopMynHpPOBKY
3aKOHA TOMOJIOTUYECKHUX PSJOB U
HACIEACTBEHHOH HM3MEHYUBOCTH
H. Y. BaBuinoBa u 000CHOBLIBATh
€ro 3HayeHWe IS TPAKTHKH
CEJIbCKOr0 X03MCTBa

bubnuoreka
HOK
https://m.edsoo.r
u/863e8efe
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XV

I'eHeTHKA Ye/IOBEKA

91-93

I'enernka demoBeka. MeToabl
MEIUIINTHCKON I'eHETHUKHU

Kapuorun YEJI0BEKA.
MexnayHapoHas IporpaMmma
HCCIIEJOBaHUSl TEHOMA YelOBEKa.
Meroapl  M3y4deHUS]  TE€HETUKHU
YEeJIOBEKA: TeHEeaJTOrMYeCKUH,
OIM3HEIIOBBIH,
IIUTOINCHETUUCCKUH,
MONYJISIIITUOHHO-CTATUCTUY €CKUA,
MOJIEKYJISIPHO-TE€HETUUECKU .

CoBpemeHHOe orpeieNieHne
reHOTHIA: MOJIHOT€HOMHOE
CEKBEHHUPOBaHME,

FeHOTI/IHI/IPOBaHI/Ie, B TOM YUCJIC C
TTOMOIIIBIO TIIP-anamm3a.
HacnencrBennnie  3a0o0iieBaHUs
4enoBeKa. I'ennble u
XPOMOCOMHEBIE OOJIE3HU YEIOBEKa.
bone3nn C HACJICICTBECHHOM
MIPENPaCION0KECHHOCTBIO.
3HauyeHne MEIUIIMHCKON T€HETUKHU
B TIPEIOTBpAIICHUN W JICUCHUH
TeHETHYECKUX 3a00yIeBaHUI
yeJloBeKa. MemuKo-TeHEeTHIECKOe
KOHCynbTHpoBaHHe. (CTBOJOBBIE
KieTkd. IToHITHE «reHeTHYECKOro
rpy3a». OTHYECKHE  aCIeKTHI
HCCIIENOBAaHUI B o0Jtactu
pEeNaKTUPOBAHUS reLoMa Hu
CTBOJIOBBIX KJIETOK. [ 'eHeTnueckue
(haxTopHI TTOBBITIIEHHON
YyBCTBUTENIFHOCTA YeNIOBEKa K
(hr3ruecKOMy W XHMHYECKOMY
3arpsA3HEHUI0 OKpY Karomien
Cpeqbl. I'enernueckas
MIPEIPACIONOKEHHOCTh YeIOBeKa
K IIaTOJIOTHSIM.

PackpsiBath CoIepKaHUE
TEPMUHOB u MIOHSTHUI:
CEKBEHHUPOBaHHUE, Kapra
XPOMOCOMBI, npobaH,
HaCJIEeJICTBEHHbIE Oomne3Hu
(MOHOTEHHEIE, MOJIUTeHHBIE,
TCHHBIE, XPOMOCOMHEIE),
MEINKOT €HETHYECKOe

KOHCYJIbTUPOBAaHHE,  JIOPOJOBAst
JIMarHOCTHKA, aAMHHUOLIEHTE3.
[lepeuncnsate 0oco0eHHOCTH

M3YYEHUs TEHETHKH 4YellOBEeKa M
METOJIbl MEIAMIIMHCKON T€HETHKH.
XapaktepuzoBaTh METO/IbI
M3y4eHUs TEHETHUKU 4eIOBeKa
(reHeanoOrmIecKuit, OJIM3HEIIOBBIH,
IIUTOrCHETUUCCKUH,
MOJIEKYJISIPHO-T€HEeTHYECKHUH,
MOMYJIIINOHHO-CTATUCTHY ECKHUH ).
OnuceiBaTh 1MW, 3afadd |
JIOCTHKEHUS MEXTyHapOIHOH
nmporpaMmMbl  «['€HOM delmoBeKay.
Pazmuuare Ha  HM300pakeHUSIX

(cxemax, TabIHmax) KapThl
XPOMOCOM (reHernueckue,
¢dbu3uIeckue, CHUKBEHCOBBIC)
OnuceiBaTh METOJBI
COBPEMEHHOT'O OIIpeneneHus
TEHOTHITa OpraHu3ma:

MTOJTHOT€HOMHOE CEKBEHHPOBaHUE,
TeHOTHUITUPOBAHKE, B TOM YHCIE C
IOMOIILIO [111P-anamm3a.
XapakTepru3oBaTh
HacCIeICTBEHHEIE 3a001eBaHUs
yejoBeka W 3a0oineBaHus C
HacCIeICTBEHHOM

bubnuoreka
HOK
https://m.edsoo.r
u/863e8d78
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MPEIPACIONOKESHHOCTHIO.
CpaBHHBATh reHHbIE,
XPOMOCOMHBIE OOJIC3HH YeIOBEKa
u OOJE3HM C HACIEICTBEHHOMN
MPEIPACIIONOKEHHOCThIO.
YcranaBimmBaTh B3aHMOCBSI3b
MEXTY HACJIEICTBECHHBIMU
3a00JIEBAHUSIMHA 4YEJIOBEKA U UX
TeHEeTUUYECKON OCHOBOM.
OO0OOCHOBEIBATh 3HAYEHHE
MEUKOT €HETUUECKOT O
KOHCYJIbTHPOBAHUS B
MPENOTBPAIlEHHH W JIEYEHUH
HACJIEACTBEHHLIX  3a00JIeBaHUM
YeroBeKa

XV

Cenexuus opraHusMoB

94

OCHOBHBIC TTOHSITHSI CENEKITHH.
JlabopaTopHas pabota «3yuenue
COPTOB KYJIETYPHBIX PACTCHUH W IOPOJ
JIOMAITHUX KABOTHBIX)

JoMecTukamuss W CeNeKIusl.
3apoxaeHue CEJICKITIH u
Jomectukauuu. Yuenue H.U.
BasuiioBa 0 Ilentpax
MIPOUCXOXKISHHUSI 1 MHOTO00pa3us
KylIbTYpHBIX  pacTeHuil. Ponb
CeNIEKIIMA B CO3JaHWHA COPTOB
pacTeHWi ¥ TIOPOJ JKUBOTHBIX.
Copt, mnopoga, IUTaMM. 3aKOH
TOMOJIOTUIECKIX pAIOB B
HACJIEZICTBEHHOW  M3MEHYHNBOCTH
H.N. BaBunosa, ero 3HaueHue I
CEIIEeKIIMOHHOMN pabOTHI.

PackpoiBaTh cojiepKaHue
OCHOBHBIX TIOHSITHH: CEJEKIHS,
JIOMECTHKAINS, MPUMHUTHBHAS
CeJIeKIINA, KOMOWHATHBHAS
CeJIeKIIHA, COpPT, IMOPOAa, IITaMM.
[lepeuncnsaTh OCHOBHBIE OJTaIlbl
Pa3BHUTHS CENEKINH KaK Ipoiiecca
U HayKu. XapaxkTepu3oBaTh
conepkanue yuenus H. .
BasuioBa 0 IlenTpax
MIPOUCXOXKISHHS] 1 MHOT000pa3us
KYJIbTYPHBIX pacTeHui.
[Toka3bIBaTh HenTpsl
MIPOUCXOXKJCHHS] 1 MHOT000pa3us
KyJIbTYpPHBIX pacTeHuil u L{eHTpbl
JIOMECTHKAITUU JIOMAIITHUX
JKUBOTHBIX Ha  KapTe MHUpa,
CBSI3BIBATh UX MECTOITOJIOKEHHUE C
ouaramu BO3HUKHOBEHHUS
JIpEBHENIINX [UBWJIN3ALINHN.

bubnnoreka
LIOK
https://m.edsoo.r
u/863e9214
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CpaBHUBATh COPT, MOPOJLY, LITAMM

c BHUJIAMU-POJUIAMH.
OOOCHOBELIBATL 3HAYEHHE 3aKOHA
TOMOJIOT'HNYECCKHUX pSIIlOB B
HACJICACTBEHHOM H3MEHYHUBOCTHU
H. u. Basunosa s
CEJIEKLIMOHHOMN paboTHL.
OHI/ICBIBaTL HepCHeKTI/IBI)I

JIOMECTHKALMHA U CO3JJaHUE HOBBIX
COPTOB KYJIbTYPHBIX pacTEHUH,
[IOpOJ, JOMAIIHUX >KABOTHBIX U
HITAMMOB MUKPOOPTaHU3MOB

95-97

MeTonb! CeNeKITMOHHON PaboTHI.
Coxpanenue, n3ydeHne U
HCIIONb30BaHIE TEHETHIECKUX PECYPCOB

Meronbl CeleKIMOHHONH PaboTHI.
HWckyccTBeHHbIi or6op:
MAacCOBBIM W HWHJMBUAYyaJbHbIN.
DTanel KOMOMHAIMOHHOMH
CEJICKIINH. HcnriTanue
MIPOU3BOMUTEICH IO TIOTOMCTRY.
OT60Op MO TEHOTHUITY C MTOMOIIBIO
olleHKH (eHOTHIIA TIOTOMCTBA H
0TOOp TO TEHOTHIYy C ITOMOIIBIO
anamu3a JIHK. WckyccTBeHHBIN
MyTareHe3 KakK METOJ
CEJICKITMOHHOMH paboTEHL.
PanuanMoHHBIE W XUMHYECKUH
MyTareHe3 Kak HICTOYHUK MyTaIuit
Yy KyJIBTYpHBIX (hOPM OPTaHHU3MOB.
Ucnons3oBanme TE€HOMHOT'O
peNaKTUpPOBaHUS W  METOIOB
pexomOuHanTHRIX ~ JIHK  mus
MONyYEHHS HCXOJHOTO MaTepraia
JUTSt CEJICKLUU. [Tonyuenue
MONUIUIONIOB.  BHyTpuBHIIOBas
TUOPUAM3AIINAL.
brmuskopoacTBenHoe
CKpEIUBaHUE, WM WHOPWIVHT.
HepojacTBeHHOE  CcKpelinBaHme,

PackpsiBathb COZIEpKAHUE
TEPMUHOB 51 TIOHSTUI:
MCKYCCTBEHHBIH ot6op,
MPOU3BOIUTEIH, JKCTEPBED,
OIM3KOPOACTBEHHOE

CKpelIMBaHue, WIN WHOPHUIUHT,
HEPOACTBEHHOE  CKPEIIUBAaHUE,

WIH ayTOPWIMHT, YUCTas IIMHUSA,
rerepo3uc  (TuOpuaHas Ccuia),

TE€HOMHOE pelaKTHpOBaHUE,
HCKYCCTBEHHBIN MyTareHes,
(haxTOpHI MyTareHsbl,
MOJIMIIIION IHBI, oTAanEéHHAas
ruOpuau3anus, CEKBEHUPOBaHHUE.
XapakTepuzoBaTh OCHOBHBIE
METOABl CENEeKUMH PAcTeHUH |
JKUBOTHBIX: HCKYCCTBEHHBIN
otbop u THOPHUAN3AIINIO.
CpaBHUBaTh MaCCOBBIN
MCKYCCTBEHHBIH orbop c
WHAMBUAYaJIbHBIM, TOKa3bIBATh HX
3HaYeHUE IS CeJIeKLNH
KyJBTYPHBIX pacTeHuit u
JOMAaIIHUX JKUBOTHBIX.
ITpuBOIUTH KOHKPETHBIE

bubnnoreka
LIOK
https://m.edsoo.r
u/863e9214
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wiy ayTOpuauHr. ['ereposuc u ero

MIPUYUHBL UcnonszoBanne
rereposuca B CEJIEKIINH.
Otnanénnas ruOpuaIn3aIms.
IIpeononenue Oecruioaus
MEKBHIOBBIX ruOpHUI0B.
JlocTrkeHus celeKkluu pacTeHui
u JKHBOTHBIX. «3enénas
peBomioniusi»y.  CoxpaHeHue U

M3YYCHHE TeHETHYECKUX PECYPCOB
KYJIBTYPHBIX PACTEHUH U UX TUKHUX
poaudert Juisi co3JaHus HOBBIX

COpPTOB " THOpPUIOB
CENbCKOXO3AMCTBEHHBIX KYJbTYD.
N3yuenue, COXpaHEHHE u
yIpaBJIeHHE TeHETUYECKIMH
pecypcamu

CEJIbCKOX03HCTBEHHBIX u

MTPOMBICIIOBBIX )KHBOTHBIX B HENSAX
VIy4IIeHds CYIIECTBYIOIUX |
CO3/IaHUA HOBBIX MOPOJ, JIHMHUN U
KpOCCOB, B TOM 4YHCIIE C
MIpUMEHEHHEM COBPEMEHHBIX
METOJIOB HayYHBIX HCCIIEAOBaHUH,
MepeaoBhIX uaeu u
MIEePCIEKTUBHBIX TEXHOIOTHIH

IIPUMEPHL OTJanEHHON
ruOpuan3allid B CEJIEKLHUH.
OnuceIBaTh OINBIT TI. .
Kapneuenko 1o mnpeoponeHuto
Oecrutoaus MEXBUIOBBIX
THOPUIOB. Paznuyate Ha
M300paXeHUsX (cxemax,
TabInnax) y OTIENBHBIX
npejcTaBuTeNnei KOHKPETHOTO

copTa M TOpPOJABl XO35WCTBEHHO
[ICHHBIC TIPU3HAKH, HEOOXOUMBbIC
YyeNnoBeKy. XapakTepu3oBaTh poJib
CEJIEKIINH B obecrieyeHn
MPOI0BOJILCTBEHHOMN
Oe3omacHoCTH YE€JIOBEYECTBA.
[TpuBOIUTH KOHKpPETHbIE
MPUMEPHI JIOCTUKEHUN CEIEKIINU
KYJIbTYPHBIX pacTeHuit U
JIOMAIIIHUX XUBOTHBIX B Poccun

buoTexHo/10rusA U CHHTEeTHYeCKAasi

XVI
OnoJsIorus
OObekThl,  Wcmonb3yemble B | PackpriBaTh collepKaHue
OMOTEXHONOTHH, — KJICTOYHBIC M | TEPMHHOB " TIOHSTHH:
TKaHEBBIE KyJIbTYpHI, | ONOTEXHONOTHS,  TpaauLHoHHas | bubmmoreka
buorexHonorus xak Hayka M OTpacib
MUKPOOPTaHU3MBI, ux | OMoTexHonorus, [OK
98 npousBozacTsa. [IpakTuueckas padora . )
XapakTepucTuka. TpamuiMOHHAs | MUKpoOWonorndeckuii  cuHTe3, | https://m.edsoo.r
«M3y4yeHne 00bEKTOB OMOTEXHOIOT U
OmoTexHONOrUs:  XJeOomneueHue, | MUKpOOHOIOrudecKas u/863e9336
HOJTydeHHEe KHCIIOMOJIOYHBIX | TEXHOJIOTHS. [Nepeuncnsarey
TPOIYKTOB, BUHOJICNINE. | HAIIPaBJICHHs  OMOTEXHOJIOTHH;
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MukpoOHONIOrn4eckuii  CHHTES3.
OOBEKTBl  MHUKPOOHOIOTHYECKUX
TEXHOJIOTUH. [IpouzBoacTBoO
OeNKa, aMUHOKHUCIIOT U BUTAMHUHOB

IENMM W 3aJaud, CTOSIUE Tepes
OHMOTEXHOJIOTHEH.
XapaxkTepu3oBaTh 00BEKTHI,
HCIOJIb3yEeMbIC B OMOTEXHOJIOTHH,
—  KJIETOYHBIE M  TKAHEBLIE
KYJIBTYPBHI, MUKPOOPTaHU3MBI.
OnuceiBaTh OCHOBHEIE METOJEI
TPaJUIUOHHOW OMOTEXHOJOIMH U
JIOCTHIKEHUS
MHUKPOOHOIOTHIECKOM
TEXHOJIOTUH. OOOCHOBBIBATH
3HaYeHHe OHOTEXHOIOIHH IS
CCITLCKOX 03SIMCTBEHHOT'O

MIPOU3BOJICTBA
Coznanne TEXHOJIOTUI u | PackpbiBath COZEpKAHUE
HHCTPYMEHTOB TEPMUHOB U MOHATHN: KJIETOYHAs
HECJICHAIIPaBJICHHOIO USMEHCHHUA U | MHXKCHEPUA, KJICTOYHAas
KOHCTPYHPOBAaHHA TEHOMOB C | TEXHOJOTHS, METOJ KYIbTYpHI
[EeNbI0 TIOTYYEHHs] OPTaHU3MOB M | KIIETOK u TKaHEH,
WX KOMIIOHEHTOB, CO/IEP)KAIINX HE | TOTUIIOTEHTHOCTH,
BCTpPEYAIOIIMECS B IPUPOAE | TUTFOPUIIOTEHTHOCTh, CTBOJIOBBIC
OMOCHHTETHYECKHE MyTH. | KIETKH, MHUKPOKJIIOHAJIFHOE
Knerounas umxenepusi. MeTonbl | pa3sMHOXEHUE pacTeHui,
KyIBTYpBl  KICTOK 1 TKaHed | comaTmieckas TUOpUAN3AIINS, Erbimioreka
OCHOBHbIC HANIDABJICHIS pacteHuit u JKUBOTHBIX. | TaIUTOUIBI, THOPHIOMEI, ITOK
99 . Kpuobauku. Comartnueckasi | MOHOKIOHAJIBHBIE 5 )
CHHTETHYECKOW OMOIOTHH . https://m.edso0.r
rUOpUAN3aNrsS W COMATHYECKUH | MOJUKIOHATHHBIE AHTHTENA, | osn gans
sMOpHOTeHes. Hcnonp3oBanme | METON  TpaHCIUNIAHTamWd — saep, | —

TaIUION/IOB B CENEKIINN PaCTeHUH.
[Tomyuenue MOHOKJIOHAJIbHBIX
aHTHATEIN. Hcnons3oBanne
MOHOKJIOHAJBHBIX Hu
MOJUK/IOHAABHBIX  AHTHUTEI B
MEIUIIIHE. HckyccTBenHOE
OILIOJIOTBOpEHUE. PekoHCTpyKITHs
SUIEKIETOK W  KIOHUPOBaHUE
JKMBOTHBIX. Meron

KJIOHHUPOBaHUE. XapaKTepH30BaTh
OCHOBHEBIE HaTpaBJICHUSI
CHHTETHYECKOH OHOJIOTHH.
OnuceiBaTh  HAa  KOHKPETHBIX
npuMepax METOJbl  KJIETOYHOM
nHxeHepun. [IpuBOUTE IpUMeEpHI
HCIIOIB30BaHNS MOHOKJIOHAJIBHEIX
M TOJUKIIOHAJNBHBEIX AaHTUTEI B
MmeauiuHe. OleHUBaTh 3HAYEHHUE
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TpaHCIUIaHTaluKu  A4€p  KICTOK.

Texnonorun 03JI0POBJICHHS],
KyJIbTUBUPOBAHUS U
MHUKPOKJIOHAJIBHOTO
Ppa3MHOXKEHUs

CENbCKOX 03I CTBEHHBIX KYJBTYP.

CHHTETHYECKON  OHOIOruu JJIA
CCIILCKOI'0 X035MCTBA U MEIUITUHEI

PackpsiBath COIEpKAHUE
TEPMHUHOB U MOHATHI: TeHHas
HHXXEHEPHs, pECTPUKIINOHHBIE
9H/IOHYKJI€a3bl €CTPUKTA3BI
XpomocomHast u reHHas AOHY (pectp )
o | JIMIIKUEC KOHIIbI, aa3Mubl,
HH)XEHEPHS. HckyccTBeHHBII
pecTpuKIus, JINTUPOBAHUE,
CHHTE3 TCHA M KOHCTPYMPOBaHHC | . (bopmamms -
PEKOMOMHAHTHBIX JHK. p p ’ P > | bubnmoreka
TPAHCI'CHHBIC (FeHeTI/I‘-IeCKI/I
Coznanne TPAHCTCHHBIX HOK
100 XpoMOCOMHas ¥ TE€HHASI HHXKEHEPHS MOUGHUITUPOBAHHBIC) .
opranu3MoB.  JIOCTIDKEHUS U https://m.edsoo.r
- OpraHu3MBbI. OnuceIBaTh METOAbI
HEePCIEKTUBBl  XPOMOCOMHOW U u/863e9336
N PENPOITYKTHBHOTO u
TEeHHOUI WHXCHEPHH.
TEparneBTUIECKOro
OKoNorudecknue W ITHYECKHE
. KIIOHWPOBaHMUS, KJIETOYHbIE
MpOoOJIEMBI TEHHOW WHXCHEPHH.
TEXHOJIOTUU u CIOCOOBI
Tre€HETUYeCKOon WHKEHEPUH.
XapakTepuzoBaTh  JOCTHXKEHUS
TEHHON WH)KEHEepUU
MenuruHackne  OMOTEXHOJOTHH. | PackphiBaTh cojiepKaHue
IToctrenomHuas nrdpoBast | TEPMHUHOB u TIOHSATHI:
meauimHa.  [I[[P-guarHoctumka. | MEIUIIMHCKAS OMOTEXHOJIOT S,
MeTab0a0MHBIH aHanu3, | MeTaboJIOMHBIN aHaaus,
TE€HOLIEHTPUYECKUI aHaJIU3 | TCHOLEHTPUYECKU AHAIM3, | P o e
MpoTeOoMa YelIOBeKa JUIsl OIEHKH | MepCOHATM3UPOBAHHAS MEIUIIMHA, LIOK
101 MenunnHckre OMOTEXHOIOTHH COCTOSTHHS ero 3II0POBBSI. | pereHepaTUBHAS MEIUIIHA. https://m.edsoo.r
HUcnons3zoBanue CTBOJIOBBIX | XapaKTepu30BaTh METOZBI | /863.693'36 :
KIeToK. TaprerHas Tepamnwus paka. | METabOJIOMHOTO ul|l-
3D-6nonHxeHepus JUTS | TEHOLIEHTPUYECKOTO aHaim3a;
pa3paboTtkn  (yHIAMEHTANBHBIX | HCIOIb30BaHHE CTBOJIOBBIX
OCHOB MEIUIITMHCKHX TEXHOJIOTHH, | KIETOK; IIIIP-nuarnocTuKy;

CO3JaHusd KOMIIICKCHBIX TKaH el

TapreTHYIO TEPAINtIo paka
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COYETaHHUEM TEXHOJIOTUH
TPEXMEPHOTO OHONMPHHTUHTA U
ckaddonguara A pereHus
3a7a4 IIEPCOHAIN3UPOBAHHON
MeauiuHbl. Co3manne BEKTOPHBIX
BaKIMH C IIeJbI0 00CCIICUCHUS
KOMOWHUPOBAHHOW  3alllUTBl OT
BO30ynuTENCH OPBH,
YCTaHOBJICHUE MOJICKYJIIPHBIX
MEXaHU3MOB (YHKIIMOHHPOBAHUS

PHK-conepxammx BHUPYCOB,
BBI3BIBAIOIINX 0OCO0O  OIAcHBIE
3a00JIeBaHUS YenoBeKa u
JKHBOTHBIX
XVIl | Pe3epBHOE Bpemsi 1
PesepBHbiii ypok. [ToBTOpeHuE,
102 N 1
0000111eH1e, CHCTEMAaTH3aLMs 3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME




11 KVIACC

KOJIUYE€CTBO 9aCOB JId MPOBEACHUA HTOTOBOI'0 KOHTPOJIA: 1

Ne n/m | HaumeHnoBaHue pa3iesioB U TeM J1eKTPOHHbIE
NMPOrpaMMbI KOJINYECTBO uu¢poBbIe
akagemuuec | [IporpammHoe conep:xkanue OcHOBHbIE BHEI NEATENLHOCTH o0pa3oBaTeIbHBI
odyuaromuxest
KHX 4aCOB e pecypchbl
| 3apoxknaeHue U pa3BuTHE
IBOJIIOIMOHHBIX NPEICTABIEHU B 4
0M0JIOTHH
PackpsiBath COZEpKAHUE
TEPMHUHOB 51 TIOHSTUI:
KpealnoHu3M, BUJI, CHCTEMATHKa,
OmHapHas HOMEHKIIATypa,
UCKYCCTBEHHAs cucrema
KIaccupuKamm OpraHHU3MOB,
HCTOPUYECKUI METOJI, AAPBUHU3M.
XapakTepru3oBaTh B3TJISLI6I
Apwucrorens, DMIIE0KIa,
Jlykpenuss Kapa, JIx. Pes Ha
S BONOLHONHAS Teopst y | passutne )KUBOM  TIPUPO/IBI.
Japsuna. IIpenmoceiTkn Ouenusars Binan K. Jinmes B bubmmoreka [IOK
1 DBomononHas Teopus U. JlapsuHa 1 BO3HHMKHOBEHUS JMApBUHU3MA. passuTHe Ouonornu. CpasHMBATH https://m.edsoo.ru
JKuzHe U HaydHas JeATENbHOCTD BICISALL HA B M SBOTIOUMIO K. /863ea20e

Y. TapBuHa.

Jlunnes, XK. b. Jlamapka u Y.
JapBuna. Kputuuecku oneHUBaTh

KpPEallMOHUCTCKUE B3IJISIIBI  HA
XKuByl0 npupony. IlepeuncnsaTs
KyJIbTYPHO-UCTOPHYECKUE u
€CTECTBEHHO-Hay4HbIE

MIPEATIOCBUTKU MOSIBJICHUS
3BOIIOLIMOHHOU TEOpUU Y.
Hapsuna.  OmnucelBaTe  poib

HCTOpUYECKOro MeToaa. M3narate
CYLIHOCTb 3BOJIFOLIUOHHON TEOPUH
Y. Japsuna. Ha3piBaTh OCHOBHBIE
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¢aktel 6uorpaduu Y. lapBuna u
3Tambl CO3JIaHUS UM
SBOJIFOL[MOHHON TEOPUU

JBuxkyiine  cuibl  3BOJIIOLUH
BugoB mo Y. JlapBuHy (BBICOKast

PackpsiBath COIEpKAHUE
TEPMUHOB u MIOHSTHUI:
HACJIEICTBEHHOCTD,

N3MCHYHNBOCTD, HCKYCCTBGHHl)Iﬁ
otbop, Ooprda 3a CylecTBOBaHUE,
ecTecTBeHHBI oTOop. M3marath
cymHocTh yuenus Y. JlapBuna 00

WHTEHCHBHOCTD Pa3MHOXEHHS | HCKYCCTBEHHOM oroope. | bubnmmoreka [JOK
JIBI/I)KyH_[I/Ie CHJIBI DBOJIFOITMH BHUJOB I10 .
2-3 OpPTraHU3MOB, HaCIIeCTBEHHAs | XapaKTepru30BaTh merkyne | https://m.edsoo.ru
Y. JlapBuny
WU3MEHYHUBOCTB, 0oprba 3a | cuabl  9BoMIONMK  BuAOB 10 | /8639570
CyILIECTBOBAaHME, eCTeCTBEHHbIN U | JlapBuHy. IIpuMeHsATH 3HaHUS O
HCKYCCTBEHHBIN 0TOOD). JBVDKYIIMX  CHJIAX  JBOJIFOIAH
BUJIOB o Hapsuny TS
O0O0BSICHEHUA MHOTr000pa3us
BUJIOB, Opox JOMAILIHUX
KUBOTHBIX U COPTOB KYJIbTYpPHBIX
pacTteHuit
PackpriBaTh cojiepKaHue
TEPMHHOB U IOHSTUI: JAPBUHU3M,
MyTalllM, MyTallMOHHBIN MIPOLIECC.
., | OOBACHAT, TPHUUYMHBI KpH3UCA
Odopmitenne CUHTETHICCKOM
JapBUHU3MA. OO0OCHOBBIBATH
TEOPUH SBOJTIOITUH (CT2).
. 3aKOHOMEPHOCTh TpaHchopmanun
HeiitpanbHast Teopusi 3BOJIOLHH.
JapBUHU3MAa B CHHTETHYECKYIO
. CoBpemenHas 3BOJIFOLMOHHAS bubmmoteka IJOK
dopMHUpOBaHNE CHHTETHIECKON TeOprun TEOPHIO SBOIOIIUN (CTD). i
4 ouonorus. 3HayeHne https://m.edsoo.ru
9BOJIOLIMH . W3naraTb OCHOBHBIC IIOJIOKEHHS
9BOJTFOIIMOHHON TEOPUH B /863e9570
(bopMEpOBaHHH CTD. OuenuBate Bkimag I'. e
PMHP . ®pu3za, C. C. YerBepuxona, 1. U.
€CTECTBEHHOHAYYHOM  KapTHHBI
Mupa [MImaneraysena, Jl. K. bensieBa B

¢dopmupoBanue CTD. OueHuBathb
3nayenue CTD B ¢gopmupoBanun
COBPEMEHHOU €CTECTBEHHO-
HAy4YHOHW KapTUHBI MUpa
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MuKpO3BOJIIOIHUS U €€ pe3yabTaThl

14

DTarbl 3BOIOIMOHHOTO MpoIiecca:

Ilonynsauus Kak 3JIeMEHTapHas
eAMHNIIA 3BOJIIOLMH.
CoBpeMeHHBIE METOIBI  OIEHKHU
TEeHETHYECKOTO Pa3Hoo0pasus u

PackpsiBath ComepKaHUE
TEPMUHOB u MIOHSTHUI:
MUKPO3BOJIOLUS,

MaKpO3BOJIIOLIHS, MyTaluu,
nonyJsagus, KOM6I/IHaHI/II/I T'CHOB,
reHodoH, JJIEMEHTapHOe
9BOJIIOLIUOHHOE SIBIICHHE.
Xapaktepu3oBaTh

MHUKPO3BOJIIOLIHIO KaKk  JTal
MOSIBJICHUSI TPUCTIOCOONICHUN |

N bubmuoreka ITOK
5.7 MUKPOIBOIIIOLUA U MAKPOIBOJIIOLIUS. 3 CTPYKTYPBI MOMYJSALNNA. | BUI00Opa30BaHUSI. https://m.edsoo.ru
[Tonynsauus — aneMeHTapHas eIMHHUIA N3menenue rerodorna | XapakTepru30BaTh MOMYIIALNIO KaK /863e9c1e
IBOJIOIHH NONYJISIIAA ~ KaK  3JIEMEHTapHOe | 3JIEeMEHTApHYIO enuHULy | —
JBOJIIOIIMOHHOE SIBJICHHE. 3aKOH | DBOJFOIIUU. [epeuuncnstp
TCHETUYCCKOI'0O PAaBHOBECHA JI)K IIPpU3HAKHN I/IJICaJIBHOﬁ monyJIsIuun
Xapmu, B. Baiiu6Gepra. u OO0BSCHATH YCJIOBUS
BBIIOJIHEHUSI ~ 3aKOHa  Xapau—
Baitun6epra. IIpumensTH
uMeroLmecs 3HAHUA Ui
00BsICHEHUS MIPUIAH
M3MEHUYHNBOCTH Y 0COOCH OIHOTO
BUJA
DneMeHTapHbBIC (haxTopsr | PackpriBaTh coJiepyKaHne
(mBuKymMEe CHUIIBI) HBOJIIOLMH. | TEPMUHOB u TTOHSATHIH:
MyTanuoHHbIH MpoLECC. | MyTallMOHHBII npotecc,
KomOunatvBHasi HM3MEHYHMBOCTh. | KOMOMHATUBHAS ~ M3MEHYMBOCTD,
Hpeiid rTeHOB — ciyvyaiiHbIE | IOMYNANWOHHBIE BOJHBI, JApeid
HEHaIIpaBJICHHBIE W3MEHEHUS | TEHOB,  MHIpalUM,  H30JALuS,
8-10 DneMeHTapHbIE (DAKTOPHI BONIOIHH 3 YacTOT aJUleliell B TOMYJAIUAX. | reorpaduyeckas
O¢ddexr ocHoBarens. DPdexr | (MpocTpaHCTBEHHAsT)  W3OJAIHA,
OyTBUIOUHOTO TOpJIBIIIKA. | OHOIOrn4ecKas
CHumxeHue TEHETHYECKOro | (PenpoIyKTUBHAs) H3O0JISILIHS,
pazHooOpaszus: npuuuHbl ¥ | 9pdekT  ocHoBarens, dddekr
cieactus. IIposBnenue 3¢ ¢exra | OyTbUIOUYHOTO TOPJIBIIIKA.

nperia TeHOB B OONBIIMX U

XapaKTepI/ISOBaTL QJICMCHTAPHBIC



https://m.edsoo.ru/863e9c1e
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MaJIbIX MOMMYJIALNUIX. MI/IFpaHI/II/I.

GbakTopbl  (ABMXKYIIHE  CHIIBI)

Wzonsiiust nonyysiuuid: | sBoronnu. OuneHuBaTh Bkimazg C.
reorpaduueckas C. UYerBepukoBa, 3. Maiipa B
(mpoctpaHCcTBEHHAs), pa3BuTHE 3BOJOLMOHHOIO
Ouonoruyueckast yuenns. OOBSCHATH TPUYMHBI
(penpomyKTUBHAS). HEHAIPaBJIEHHOT O JIeNCTBUSA
SJICMCHTAapPHBIX 3BOJIIOIIMOHHBIX
(hakTopoB. [TpumensaTH
HUMCIOIIUECA 3HAaHUA O ABMXXYIIHUX
CHJIaX DBOJIONUU JIJIsl OOBSICH EHHUSI
MPUYHH pazHoo0pasus reHodoHIa
MONYJISIIIMA OJHOTO BUJIA
PackpsiBath COZEpKAHUE
TEPMUHOB 51 TIOHSTUI:
€CTECTBEHHBI 0TOOD, ABIKYIIHIT
0T0O0p, CTAOUIU3UPYIOIIUHA OTOOD,
paspeiBaromuii  0TOOp, TMOIOBOM
N otoop. XapakTepru3oBaTh
EcrecTBenHbII otbop - p . p p
N €CTECTBEHHBII otbop KaK
HaIPaBJISIONIAN (bakrop BIDR W HATPABIION
OBOITIOIHH. Dopwmi CHII yfgs)?nounn err)o do I\Z/If?
. €CTECTBEHHOI'0 orbopa: Y ’ PMBL| b 6imoTexa IIOK
EctecTBenHbIi 0TOOD — o .. | PasnuyaTh OpMBI €CTECTBEHHOTO .
11-12 " JBIDKYIIUHA, CTAOWITH3UPYIOIIHIA, https://m.edso0.ru
HaIPaBISAIONIIH (PaKTOp IBOITIOIIUU o .." | oTOOpa B MOMYISIIHSIX, IPABOIHTH
paspbiBarONMii  (IU3PYNTHBHBIN). . /863e9ed0
. MIPUMEPHI ACHCTBUS B TOMYIISALIAIX
ITomoBoit orbop. BozaumkHOBEHHE
dbopM  ecTecTBEHHOro oOTOOpA.
u SBOITIOIHS COITHATBHOTO
OOBACHATH  TPEATNOCBUTKA IS
TTOBEJICHS )KUBOTHBIX. . .
JIeHCTBHS JBUKYIIIEH u
CTaOMIM3upyroImei thopm
€CTECTBEHHOT0 orbopa.
CpaBHUBaTh (hopmBI
€CTeCTBEHHOr0 O0TOOpa, JIeNnaTh
BBIBOJIBI HA OCHOBE CPaBHEHUSI.
IIpucmocobnenHocTh OpraHu3MoB | PackpbIBaTh copepikanne TepMUHA Bubmorexa LIOK
13-14 [IpucmocobIeHHOCTh OPTaHU3MOB KaK KaK pe3ylbTaT MUKPOIBOIIOIUH. | IPUCIIOCOOIEHHOCTh OPraHU3MOB https://m.edso0.ru
pe3yIbTaT MUKPOIBOIIOIIHH. BozHukHOBeHME MpHCTIOCOONeHUH | (agamTamus), apomopdo3, /863é9f dé :
y opraHuzMoB. Apomopdo3bl U | HIUOATANTAIMS. [puBogute | —
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U0 AN TaIlUH. ITpumepsr
MIPUCIIOCOOICHUI Y OPTaHU3MOB:
Mopdoioruieckue,
¢uznonoruyeckue,
OHMOXHUMHUYECKHUE, MOBEICHUECKHE.
OTHOCHUTENBHOCTD

HpI/ICHOCO6JICHHOCTI/I OpraHu3MoB.

KOHKPETHBIC MIPUMEPBI
MpUCIOCOOTIeHU I OpraHu3MOB
(Mopdonoruyeckue,
¢dusnonornveckue,
OHOXHUMHUYECKHUE,

MTOBEJICHUECKHUE). OOBSACHATH
MeXaHU3M BO3HUKHOBCHHUS
MPUCTIOCOOTICHUN Y OpPTaHU3MOB.
IIpuBonuTh IIPUMEPBL
apoMop$h030B U UAMOA AT TAIIHH Y
pacteHuit 51 JKUBOTHBIX.

OOBSCHATH PONIb apoMOP(O30B B
OCBOCHUHM OpraHu3MaMMu HOBBIX
cpen obutanus. OOBACHATH POIb
HIMOAaaIITaluii B
MIPUCIIOCOOJIEHNH OpPTaHU3MOB K
KOHKPETHBIM YCJIOBHAM  CPCOBI.

Jloka3pIBaTh OTHOCHUTEIIbHBIN
XapakTep MPHUCIOCOOIEHHOCTH H
MIPUBOIUTH MIPUMEPHI

OTHOCHUTEIHLHOCTH aJalTaii

15-16

Bun, ero xpurepuu u cTpykTypa.

Bun, ero kpurepuu u cTpyKkTypa

PackpriBaTh cojiepKaHue
TePMUHOB H TOHATHW: BHJ,
KPUTEPUH BHJA, MOTUMOPQHU3M,

BUJIBI-IBOMHUKH, apead,
SKOJIOTUYECKAasl HUIIIA, TTOMYJIISIIH,
BUIOBOM KapuoOTHII,
KOCMOTIOJTUTHI, SH/IEMUKH,
TIOJTBUTBI, SKOTHITEI.
XapakTepru3oBaTh KPUTEPHH BHIA
(Mopdomornueckuti,

TeHETHYECKUH, OMOXMMUYECKUH,
reorpaUyYecKuii, YKOIOTHIECKUH,
OMOXMMHYECKUHN). OOBACHATH
HEOOXOAMMOCTh  WCHOJIh30BAHUS
BCEl COBOKYITHOCTH KPHUTEPUEB
JUISE ~ ONpEeNeNeHUusT  BHJIOBOI

bu6nuoreka IJOK
https://m.edsoo.ru
/863e9cle
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MPUHAICKHOCTH OpraHmsma.
[lepeuncnsate OCHOBHBIE
BHYTPHUBHUJIOBBIE  TPYIITHUPOBKH.
OOBSACHATH MIPUYUHBI
CYIIIECTBOBaHUS MOHO- u
MOJIUTUTTAYECKUX BH/JIOB.
CpaBHHUBaTh BU/IbI o

MOP(OJIOTHIECKOMY KPUTEPHUIO

Buioo0Opa3oBanue Kak pe3yibTar

MuKpo3Bomouu. HM3onsdiusa — | PackpeiBath coziep)KaHne
KJIFOUEBOMI (dakTop | TEepMHHOB u MIOHSTHI:
BHI000pa30BaHUSL. [Tytn U | BUI000pa3OBaHUE, W30S,
CrI0COOBI BHUI000pa30BaHMS: | KOIBOJIONMUSA.  XapaKTephu30BaTh
AJJIONATPHYECKOE BUJI000pa30BaHUE KaK pe3ysbTaT
(reorpaduueckoe), MHKPOIBOJTFOIIHH. OOBsICHATH
CHUMITaTPUIECKOe pONb M3ONSIUK B 00pa3oBaHUU
(9KOIOTHYECKOe), «MTHOBEHHOE» | HOBBIX BHJIOB. XapaKTepH30BaTh
MTOJTUTUTION TN3AIIN S a3ITNIHbIE CIIOCOOBI
BunoobpaszoBaHne Kak pe3yinbTaT ( FIHBATI, p Bubmuoreka ITOK
rubpunuzanmsi).  JITUTETEHOCTH | BUI00Opa30BaAHUS )
17-18 | mukposBomonuu. CBsizb https://m.edsoo.ru
SBOITIOLIMOHHBIX MIPOIIECCOB. | (AJTOMAaTPHYECKOE,
MHUKPOIBOIOLNHU U SITUIEMHAOIOTUH /863e9cle
MexaHu3MbI (hopMUPOBAHUS | CUMIIATPUYECKOE). IIpuBonuth
OMOJIOTHYECKOTO  pa3HOOOpasws. | KOHKPETHBIE TPUMEPHI  BHJIOB,
Ponp 3BomonnonHO# Ononoruu B | 00pa30oBaBIMIMXCS — Pa3IHIHBIMU
pa3zpaboTKe HaydHBIX METOMOB | criocobamu. [IpuMeHsTH 3HaHUA
coXpaHeHHs  Onopa3zHo0Opasms. | CITOCOO0OB BHUI000pa30BAHUS IS
MuUKpOo3BOMIONAA W KOIBOIIOIUS | OOBSCHEHHS MIPUYUH
Mapa3suToB W WX  XO3s€B. | MHOrooopasus BumaoB. OOBSICHATD
MexaHU3MBI (hopMupoBaHUS | BOBHUKHOBEHHE  YCTOHYHMBOCTH
YCTOMYMBOCTH K aHTHOWOTHKAM U | MIATOT€HOB K aHTHUOMOTHKAM
crocoObI OOPHOBI C HE.
i Makpo3BoJIIONHSI H €€ pPe3yJbTaThl
Merompt u3ydeHus | PackpeiBaTh coJiep KaHue
MaKpO3BOJIIOLIUH. TEPMHUHOB u nonsTuit: | bubmmorexa LIOK
Makxkpossomonus. [lanmeonTonornueckue )
19 TTaneoHTonoruueckue METOJIbI | MaKpPOIBOIIOIIHSI (punorenes), | https://m.edsoo.ru
METOJIbI U3YYEHUS IBOITIOIUH
W3yYEHUS SBOITIOLINH. | TIEPEXOHbBIS ¢dopwmsl, | /863e9cle
Ilepexomabie (hopMBI 1 | puIoreHeTnyecKue PAIbL,
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(hunoreHeTuveCKUe pAIBI
OpraHU3MOB

MAJICOHTOJIOTHUSI.
XapakTepu3oBaTh
MaKpO3BOIOIUIO Kak
HaJBUJIOBYIO IBOJIIOIHIO
o0pazoBaHus KPYITHBIX
TaKCOHOMHUYECKUX SIIMHUIL.
OOBSCHATH 3HaYeHHE
MaJIEOHTOIOTUIECKUX

WCCIENOBAHUNA JUISL  TIOJY4YEHMS
(akTOB DBONIONMU OPTaHHU3MOB.
IIpuBonuTh IIPUMEPBL
OpraH1u3MoB, OTHOCAIIINXCA K
nepexoqHbpM ¢popmaM. HazeBaTh

20

Buoreorpaduueckue MeTonsl U3ydeHus
9BOJIOLIMH

buoreorpadudeckne METOBI
n3ydeHus: sBomonuu. CpaBHEHHE
(dhnopel U (ayHBI MaTEpPUKOB M
ocTpoBOB.  buoreorpadmueckue
oOmactu 3emi. BUObI-3HIEMUKU
U PEJTAKTHI.

TPYIIIBI OpPraHU3MOB, JIue
KOTOPBIX BOCCTaHOBJICHbBI
(duItoreHeTHYECKHe PSIBL.
CpaBHUBaTh IIPOLIECCHI
MaKpOIBOJOLIUN u
MHUKPOIBOJOLINN

PackpriBaTh cojiepKaHue
TEPMHUHOB u TIOHATHI:
ouoreorpadus, SHIEMHKH,
PEITAKTHI. OO0OCHOBBIBATH

3HaUeHWEe Owmoreorpaduu s
M3YYEHUS HBOJIOIUN OPTaHU3MOB.
ITepeuncnsarthb
OmoreorpadudecKue obmactu
3eMii U OOBSICHITh MPUYUHBI UX
BeIIeneHnsa. CpaBHUBATE IIopy U
(ayHy MaTepHKOB H OCTpPOBOB,
pacTeHuss W JKABOTHBIX pa3HBIX
omoreorpaduyeckux  oOiacrei.
[TpuBoauTH MIPUMEPHI
PEITUKTOBBIX OPTaHWU3MOB, BUJOB-
SHAEMUKOB. OOBSCHATh MPUIUHBI
COXpaHEHUS! BHUJIOB DHJIEMHKOB H
(OKWUBBIX UCKOITAEMBIX)

bubnuoreka IJOK
https://m.edsoo.ru
/863e9cle
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21-22

OMOPHOTOTHYECKIE U CPABHUTEIIBHO-
MOPQOIOTHYECKHUE METOIBI H3YdCHMSI
SBOJIOIHH

OMOpuoIoruuecKkre u
CpaBHUTENBHOMOP(OJIOrHYECKUE
METOJIbl  M3YYCHHUSI  IBOJIOIHH.

I'enermueckue MCXaHHU3MBI
3BOJJIFOIIMH OHTOI'CHE3a n
ITOSAABJICHUA 9BOJJIFOITMOHHBIX

HOBIICCTB. I"'omonoruansie n
AHAJIOTUYHBIC OpraHbI.

PynumenTapabie OpTaHbI H
aTaBU3MBI.
MonekynspHOTeHETHIECKIE,
OHMOXMMUYCCKHE u
MaTeMaTHYCCKUE METOJBI
M3yYEHUS SBOJTIOIUY.
T"'oMonorumunbie TCHBI.
CoBpemeHHBIE METOMIBI
MMOCTPOCHUS  (DHITOTEHETHIECKIX
JIEPEBbHEB. XpoMOCOMHBIE

MyTalluy U 3BOJIOUA T'€HOMOB.

PackpsiBathb CoIepKaHUE
TEPMHUHOB u TTOHSTHMN:
aMOpHONIOTHS, Mopdornorus,

TOMOJIOTHYHBIC MW aHaJIOTUYHBIC
OpraHbl, pyAUMCHTBI, aTaBU3MBbI,

OMOXMMHYECKas TOMOJIOTHSI.
Xapaktepu3oBaTh
3MOPHUOJIOrHYECKHE,
CPaBHHUTEIIBHO-
MOP(OJIOTHYECKHE,
MOJIEKYJISIPHO-TEHETHYECKHE,
OHOXHUMHUYECKHUE,
MaTEeMaTUYCCKHE METO/IbI
u3ydeHus: 3Booiuu. OOBACHATH
3HA4YCHUE 3MOpHOIIOTHH,
CPaBHHUTEIBHOM Mopdooru,
MOJIEKYJISIPHOM TEHETUKH,

OmoxuMun, OMOMH(POPMATHKH IS
WU3YUYECHHUS SBOJIOIIMN OPTaHU3MOB.
OrueauBarhb BKJIAJT A. 0.

Koanesckoro B pas3BUTHE
SBOJTIOLIMOHHOTO YUEHUSI.
OnuceiBaTh TEeHETHYECKHE
MeXaHU3MBI SBOJFOIIUHT
OHTOTEHEe3a u TTOSTBIICHUS
SBOITIOIMOHHBIX HOBIIIECTB.

[IpuBOMMTE TPUMEPHI aTaBH3MOB
U PYIOUMEHTapHBIX OpraHoOB Yy
Pa3TMYHBIX OpPTaHN3MOB 74
OOBSICHATD TIPUYUHBI HX
nosiBiieHus. [lpuBonuTE TIpUMeEpHI
TOMOJIOTMYHBIX M aHAJOIHYHBIX
opraHoB. CpaBHUBATH CTPOCHHE
OpPraHOB Yy OpPraHU3MOB DPa3HBIX
CHCTEMATHYECKUX Tpym.
[TpuBoaUTH MIPUMEPHI
OMOXHUMHYECKOHN H TeHHOU

bubmuoreka [IOK
https://m.edsoo.ru
/863e9cle
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romosiorud. OIEHUBATh 3HAUYCHUE
OrouHGOPMATUKU JUTSI U3ydCHUS
3aKOHOMEPHOCTEN IBOJIIOLIUH

PackpsiBath COIEpKAHUE
TEPMHUHOB M IOHSATHH: CMEHa
byHKIUH OpraHoB,
HEOOPaTUMOCTh JBOJIIOLINH,
aJlanTHBHAS panuanmusi,
HEpaBHOMEPHOCTh TEMIIOB
9BOJTIOLINH, YepEOBaHNE TTIaBHBIX
HalnpaBJIeHU N JIBOJIIOIHH.
O6mue 3aKOHOMEPHOCTH | AHAJIH3UPOBATh MPUYNHBI
(mpaBuna) 9BOIOLIH. puaTmn 1epesIoBaHHs TIABHBIX | po o e LIOK
23-24 | OOGrre 3aKOHOMEPHOCTH BOJTIOIIUH 2 cmenEl pynkipii. HeoOpatumocts, | nanpasienuii PBOTIOMHH. | iys-//m edsoo.ru
3BOITIOLINN. AnantuBaas | [IpuBonuTh MPHMEPBI | asn 0010
paaranusi. HepaBHOMEPHOCTD | IPOUCXOXKACHUSI OpPraHU3MoOB OT | —
TEMITOB 3BOJOLINH. HECTCIIMATTN3UPOBAHHBIX TPEKOB
u ux Mporpeccupyromien
CHeLUaIN3aIHH. OOBsiCHATD
IPUYMHBI HEpaBHOMEPHOCTHU
TeMnoB »Bomoouuu. llpuBoauTh
IIPUMeEPHI aJalTUBHOMN paguaiuy y
OpTaHU3MOB. OOBICHATH
HPUYHHEI HEOOpaTUMOCTH
9BOJIIOLUU
IIpoucxo:xaeHue U pa3BUTHE KU3HU
v 15
Ha 3emue
Hayunsie runoressl | PackpsiBath coJlepKaHue
IPOUCXOXKICHUS J)KU3HU HA 3eMJIe. | TEPMUHOB u TTOHSTHI:
AOuoreHes HW  MaHCOEPMHUS. | KPEALIMOHU3M, BUTAJIU3M,
JoHayuHble MpencTaBICHUA O | HAHCIEPMHUS, abmorenes. | bubnmuoreka [{OK
['unore3b! BOSHUKHOBEHHUS KU3HU Ha _
25-26 Jenite 2 3apOXKICHUN xu3HM | M3narath HayuyHble Tumnote3sl W | https://m.edsoo.ru
(xpeaninoHHU3M). l'unore3a | TeOpyU NPOUCXOXKICHUS XKHU3HU Ha | /863ea5a6
MOCTOSIHHOTO  camo3apoxaeHus | 3emue. OuenuBats Bkiaa @. Peny,
*ku3Hu u  e€ onposepxkenue | JI. Cnamnmanumanu, JI. Ilactepa B
OIBITAMHU O. Penu, JI. | dbopmupoBanue Hay4HbIX
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Cnamnanuany, JI.  [lacTtepa. | B3rIsiI0B  Ha  NPOUCXOXKICHHE
[Ipoucxoxaenue KU3HU u | ku3Hu Ha 3emue. IlepeuncnsaTs
acTpOOUONOTHSL. CTaJW{ Pa3BUTHS JKU3HM Ha
3emie, COTJIaCHO TEOpUHU
Ouomnosza
PackpsiBath COIEpKAHUE
TEPMUHOB u MIOHSTHUI:
reoJiornyeckas 3BOJIOLINA,
XHUMHYECKas 3BOJIOLINA,
OcHOBHbIE JTanbl | aOMOTEHHBIA CHHTE3, TepBUYHAS
HEOpraHu4ecKoit IBOJIONHH. | aTMocdepa, KoalepBaTHbIE KaIliy,
IInaneraprass  (reomorudeckasi) | puOO3UMBI, MPOOUOHTEI.
JBOJIIOLUA. Xumuueckas | XapaKTepu30BaTh OCHOBHBIE

3BOJIIOIINA. AOHWOTreHHBIII CHHTE3

STaIllbl XUMHUYECKOU DBOJIIOIUU.

OpPraHMYECKUX BEIIIECTB u3 | Ha3piBaTh XMMHUYECKHI COCTaB
HEOPTaHUYECKUX. Oneir  C. | nepBuyHOH arMocdepsl 3eMIIH.
bubmuoreka LIOK
Mumnepa u I'. FOpu. O6pazoanue | OnernBats Brinan C. Mmmiepa, I https://m.edsoo.ru
27-28 OCHOBHBIE dTaITbl HEOPTAaHUYIECKOM monmuMepoB w3 MoHOMepoB. | HOpu, T. Ueka, Y. I'mnbepra B /863éa6b'e :
3BOITIOLIAN KoanepBarnas rumoreza A.U. | hbopmupoBanue HAYMHBIX | e i edsoo.ru
OmapuHa, THIIOTE3a TEPBUYHOTO | B3MJBIIOB HAa  MPOHUCXOXKICHUC /863éa8b'c :
OyiIp0HA JIk. Xonnelina, | xkm3au Ha 3emute.  OmmceBath |
TeHeTUYecKas THITOTE3a I'. | ycnoBusa, HeoOXomwmble s
Mémnepa. Pubosumer (T. Yek) u | abroreHHOT0 CHHTE3a
runoreza «vupa PHK» V. | opranmdeckux COENMHEHUH.
I'mnbepra. ®opmupoanue | [IpuBoauth npuMepsl MONEKYI, Y
MeMOpaH ¥  BO3HHKHOBEHHE | KOTOPBIX BO3HUKIH  IPOIECCHI
MIPOTOKIIETKH. TEHETUYECKOr0 KOMHUPOBAHHUS U
(hepMeHTaTHBHAS AKTUBHOCTb.
OO0OCHOBBIBATH  HEBO3MOXKHOCTH
MTOBTOPHOTO BO3HUKHOBEHHUS
JKU3HU Ha 3emiie
. Ucropus 3emnu u meronsl €€ | PackpeiBaTh conepxxanne | bubmuoreka [JOK
Ucropust 3emin 1 MeTonbl €€ u3ydeHusl. . )
U3yYEHHSI. Hckomaembie | TEPMUHOB u nousiTuit: | https://m.edsoo.ru
JlaGoparopHas pabota «/3yuenue n
29 OpTaHUYECKHE OCTaTKH. | reoxpoHosiorusi (oTHocuTenbHast, | /863eabbe
OITMCAaHUE UCKOMAeMbIX OCTATKOB i X
I'eoxpoHosorust U €€ Meropl. | aOCOMOTHAsN), okameHenocty, | https://m.edsoo.ru
JPEBHUX OPTaHU3MOB»
OtHocuTeNbHAsT W a0COJIFOTHAS! | METOJBI reoxponosioru, | /863ea8bc
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T€0XPOHOJIOT UL
T'eoxpononorunyeckas IIKana:
30HBI, 3pbl, IEPUOJIbI, FTIOXH.

T'COXPOHOJIOrn4ICCKast IKaja:
90HBI, O3pbl, MNOCPUOAbI, 3SIIOXH.

Xapaktepu3oBaTh METObI
U3y4EHUS UCTOPHUH 3eMiu.
Ilepeuncnsarte paszaensl
FE€0XPOHOJIOrMYECKOM IIIKAJIBI.
OnenuBarthb 3HaueHUE

HCKOITAEMBIX OCTaTKOB Jini:s
WU3Y4EHUS  UCTOPUU  Pa3BUTHS
ku3HH Ha 3emite. OOBACHATH
Xapakrep pacrnpeneneHus
HCKOIAEMBIX OCTAaTKOB B 3€MHOM
KOpe. CpaBHHBATh METO/TBI
a0COIIOTHOH ¥  OTHOCHUTENIHbHOM
TE€OXPOHOJIOIHH

30

HauanbHbie 3Tanbl OpraHn4ecKon
IBOITOLIAN

HauvanbHbie 3Tanbl OpraHUYecKoi

SBOJIOIUH. ITosiBnenue u
SBONIOLMSA  TEPBBIX  KIJIETOK.
DBOJIONHS MeTaboIM3Ma.
Bo3nukHoBeHUE MEePBHIX
JKOCHCTEM. CoBpemMeHHBIE

MHKpOOHBIC  OWMOIUIEHKH  Kak
aHajor mepBbIX Ha  3emie

COOOIITECTB. CTpOoMaTOIHTHI.
[IpokapuoTel W 3YKapuOTHL
IIpoucxoxnenue 3YKapuoT

(cumOmorene3). DBOIIOIMOHHOE
MIPOUCXOXK/ICHHE BUPYCOB

PackpsiBath COZEpKAHUE
TEPMHUHOB 51 TIOHSTUI:
«IOCIIeTHUMN YHUBEPCATbHBIN
O0IIHT TPEoK», OAHOKIETOYHbIE
OpPTaHHU3MBI, MIPOKAPHOTHI,
JYKapHOTHI, CUMOHMOTEHE3.
XapakTepru3oBaTh HavaJbHbIE
3Tambl OPTaHUYECKOW HIBOIIOLINH.
[IpuBOIUTH MIpUMEpPBI
apoMop( 0308 TIEPBBIX
OJTHOKJIETOYHBIX OpPTaHHU3MOB.
XapakTepuzoBaTh OCHOBHBIE
MOJIOKEHHSI W JIOKa3aTelIhCTBA
TUTIOTE3BI cuMOnoreHesa.

Jloka3pIBaTh TOJTYaBTOHOMHOCTH
MUTOXOHAPUH ¥ TIUIACTHI, UX

MPOUCXOKICHUE oT
MIPOKAPUOTHYECKHX KJIETOK.
Jenatp BBIBOOBI O 3HAYEHUH
BO3HMKHOBEHUS ¢dorocuHTE3A,
(dbopMupoBaHUs spa s

z[anLHeﬁmero Pa3BUTHUA )KU3HU HA

bu6nmoreka IJOK
https://m.edsoo.ru
/863eabbe
https://m.edsoo.ru
/863ea8bc
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3emie. XapakTepu3oBaTh

THITOTE3bI TPOUCXOXKICHHSI
BUPYCOB
PackpsiBath COIEpKAHUE
TEPMUHOB u MIOHSTHUI:
MPOKAPHUOTHI, 9YKapHUOTBHI,
MHOI'OKJICTOYHOCTbH,
CTeUaIN3alysl KIETOK, BUPYCHI.
XapakTepru3oBaTh Bubmoreka LJOK
IIpoucxoxnenue .
MPOUCXOK/ICHHUE https://m.edso0.ru
MHOI'OKJIECTOYHBIX OpraHu3MoB.
31 DBOJIOIHS YKAPUOT MHOTOKJIETOYHBIX ~ OpraHu3MoB. | /863eabbe
Bo3HUKHOBEHME OCHOBHBIX I'PYIII -
CpaBHHBATH ocobennoctu | https://m.edsoo.ru
MHOT'OKJICTOYHBIX OPTaHNU3MOB.
IYKAPUOTHICCKHX u | /863ea8bc
NIPOKAPUOTUYECKUX OPraHU3MOB.
Ha3biBaTh OCHOBHBIEC apOMOP(HO3bI
JYKapuoOT W  OLEHWUBATh  HX
3HaueHue I NAJILHEUIIEro
Pa3BUTHS KU3HU
PackpriBaTh cojiepKaHue
TEpPMHUHOB ¥ ITOHSATHUI: BOJIOPOCIIH,
PUHHODUTHI, MXH,
MaItOpOTHUKOOOPA3HEIE,
CEeMCHHBIC MaNOPOTHUKH,
OCHOBHBIC ~ JTambl  3BOIIOIUH
., TOJIOCEMEHHBIE,
BeICIIUX pacTeHuid. (OCHOBHEBIC
N MTOKPBITOCEMEHHBIE, oecrronoe | bubmmoreka [IOK
OCHOBHBIE ATAITBI 3BOJTIOIIAN apoMopdo3sl pacteHuii. BbIxon .
. nokosenue (cropodur), mosooe | https://m.edsoo.ru
pactutenbHOro Mupa. [IpakTrueckas pacrennii Ha cymy. IlosBieHue
32 - 2 MTOKOJIIEHHE (ramerodur). | /863eabbe
pabora «M3ydyeHne ocoOeHHOCTEH CTIOPOBBIX PACTCHUI U 32aBOCBAHUC -
. [lepeuncnate OCHOBHBIE dtamsbl | https://m.edsoo.ru
CTPOCHHS PACTCHUHN Pa3HBIX OTICIOBY umu cym. CeMeHHbIe pacTeHHS.
IBOJIIOIMK PaCTUTENbHOrO Mupa. | /863ea8bc
[poucxoxneHue IBETKOBBIX
. HasbiBaTh OCHOBHBIC apOMOP(O3bI
pacTeHuH.

pacTeHMl W OLEHUBATh  HX
9BOJIOLMOHHOE 3HaYeHHe.
CpaBHUBaTh 0COOEHHOCTH
CTpOEHHMsI  pacTeHMH  Pas3HBIX
OTZEJIOB
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PackpsiBathb CoIepKaHUE
TEPMUHOB u TIOHSITHIA;
HpOCTCﬁMHC, IJIaCTUHYATBIC,
KHIIICYHOIOJIOCTHEIE, TUTOCKUE
OcHOBHBIE 3Tallbl 3BOJJIOITUH
YepPBU, WICHHCTOHOTHE, PHIOHI,
JKUBOTHOro  Mupa. (OcCHOBHBIE
3EMHOBO/THBIC,
apoMop¢h o3l JKUBOTHBIX.
N . | IPECMBIKAIOLIUECS, MITULIBL,
Bennckas ¢ayna. KemOpuiickuit
MJICKOITUTAIOIIINE, 3KTOZIEpMa,
B3PBIB — IMOSABJICHUE COBPEMEHHBIX
3HTOZIEpMa, Me30/iepMa,
THUIIOB. IlepBbie XOPIOBBIE
JIBYCTOPOHHSIS cummerpus, | bubnmoreka [IOK
sxuBoTHBIE. JKM3HR B BOIE. .
TEIIOKpOBHOCTB.  [lepeuncisars | https://m.edsoo.ru
OCHOBHBIE 3TaIbI 3BOJIOIIMHN ) KUBOTHOI'O 9BOJIIOHI/I$I ITO3BOHOYHBIX.
33-34 . OCHOBHBIE  dTambl  3BomonuH | /863eabbe
Mupa [Mpoucxoxnenne ampubui u .
. ’KUBOTHOro  mupa.  HaseBate | https://m.edsoo.ru
pENTUINN. IIpoucxoxaenue
OCHOBHBIC npeananrtanun, | /863ea8bc
MIJICKOIIUTAOIINX u IITHULI.
CITOCOOCTBOBABIITHE BBIXOTY
IIpuHnnn KJIKOYEBOTO
KUBOTHBIX Ha cymry. OleHuBaTh
apomopdo3a. OcBoeHue .
3Ha4Y€HWE DPa3BUTUA  HEPBHOH
0€ecIT03BOHOYHBIMHU u
CHUCTEMBI ISl TPHUCIIOCOOTICHHUS
MTO3BOHOYHBIMH KHUBOTHBIMU
KUBOTHBIX K YCIIOBHSIM
CYIIIH. N
okpyxatomeit cpenbl. OOBICHATH
MPUYUHBI 3BOITIOIIMOHHOT O
paciBera HacEeKOMBIX, KOCTHBIX
PBIO, TITHII, MIIEKOITATAOIIIX
PazButne xu3Hm Ha 3emiie 10 | PackpwiBaTh cojiepKaHue
9paM W [epuoAaM:  apxeH, | TePMUHOB U TIOHATUM: apxeil,
MPOTEPO30H, TaJe030Hi, Me3030H, | apxebakTepun, IHMaHOOAKTEPHH,
KaiHO30M. OO6mrast | TpoTepOo30H, MaIe030M, KEMOPHIA,
XapaKTepuCTHKa  KiIUMaTa | | OPIOBHK, CHIIYp, NI€BOH, KapOoOH, Bubmorexa LIOK
T€OJIOTHIESCKUX MPOLIECCOB. | IEPMb, TTanTes, Teruc, https://m.eds00.ru
TlosiBiienue u acClBET | TPUIOOUTEI UHUOGUTHI — *
35-37 | Pa3BuTHe XU3HH Ha 3emIe p P ’ p pure, /863eabbe
XapaKTEePHBIX OpPTaHU3MOB. | PAKOCKOPITHOHBHI, MTaHIIUPHBIE https://m.eds00.ru
YriieoOpa3oBaHue: ero yCIOBUSA U | PBIOBI, KOTHJIO3aBPBI, ME3030M, /863e.a8b'c :

BIMSIHMUE HA Ta30BbIil COCTaB
aTMocdepsl. MaccoBbie
BBIMUPAaHUSI —  3KOJOTHYECKHE
KpHU3HChl mponuioro. Ilpuunuel u
CJIEICTBHS MAaCCOBBIX BBIMHPAHHH.

l'onpBana, JlaBpasus, Tpuac, opa,

Me, XBOWHBIE, TUHKTOBBIE,
CaroBHHMKOBEIC, OCIIEMHUTEI,
aAMMOHHUTEI, JTIMHO3aBPHI,
apXeoNTepuKC,
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CoBpeMEeHHBIM  DKOJIIOTUYECKUIA
KpU3HC, ero 0COOCHHOCTH.
[MpoGnema COXpaHeHUs

OouopazHooOpasus Ha 3emiie.

MOKPBHITOCEMEHHBIE,  KalHO30M,
MajeoreH, HEOreH, AaHTPOIOIEH,
MaccoBoe BBIMUpaHUE.
Xapaktepu3oBaTh pa3Butue
KM3HH Ha 3emiie MO0 J3paM u
TEPUOIAM. YcraHaBnuBaTh
3aBUCHUMOCTh MEXITY
TEOJIOTUIECKUMU poIeccaMu,
W3MEHEHUSIMHU KJIMMaTa u

MpoleccaMi B KMBOU MPUPOJIE.
OOBSCHATH, TPUYUHBI PacIBETa
CHUCTEMATUYECKUX TPy
OpraHU3MOB B Pa3JIUYHBIE 3pbl U
TIEPUOIBI. AHanu3upoBaTh
MPUYMHBI U CJIENCTBUS MAaCCOBBIX
BbIMUpaHuil. Ha3elBaTh OCHOBHBIE
apomMopGh 03l pacTeHuit u
YKUBOTHBIX

38-39

CoBpemeHHast cHCcTeMa OpraHMYECKOTr0
MHpa

CoBpemeHHas cucTemMa
opranudeckoro mupa. [IpuHIHITEI
KJaccupuKaym OpraHu3MOB.
OCHOBHBIC CHCTEMAaTHYeCKUE
TPYIIbI OPTaHHU3MOB.

PackpriBaTh cojiepKaHue
TEPMUHOB M TOHSATHI: OakTepuu,
apxew, BBICIITHE pacTeHus,
3enEéHbIe BOJOPOCITH, OarpsHKH,
Oypble BOAOPOCIIH, MOXOBHUIHEIE,
MaNOPOTHUKOBHUIHBIE,
XBOIIEBUAHBIE, IIJIAYHOBHIIHBIE,
TOJIOCEMEHHBIE,

MOKPBITOCEMEHHBIE,  IIPOTHUCTHI,
KUIIEYHOIIOJIOCTHBIE, IIJIOCKHE
YepBH, KpYTJIble YepBH,
KOJIbYaThIe YepBH,
YIEHUCTOHOTHE, MOJUTIOCKH,

UTJIOKOXKHE, XOpIOBBIE, TI'PHUOBHI,
JUIIAHHUKY, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CHUCTEMY OpraHMYEcKOro MHpa;
Ha3bIBaTh OCHOBHBIE
CHCTEMAaTUYECKHE TPYIIIBI

bu6nroreka IJOK
https://m.edsoo.ru
/863eabbe
https://m.edso0.ru
/863ea8bc



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc

OpraHU3MOB. OOBSACHATH
TIPUHIINIIBI KJIacCHU(PHUKALINU
OpraHu3MOB. IIepeuncnsats

OCHOBHBIC TPHU3HAKA MPOKAPHUOT,
pacTeHui, JKUBOTHBIX, TI'pUOOB,
KPacHBIX M OYpBIX BOJOPOCIIEH.

IIpoucxoxkaeHue 4eJa0BeKa —
AHTPONOreHe3

10

40

AHTPOIIONOTHS — HayKa O YelOBeKe

Paznensl u 3a1a41 aHTPOIOJIOTUH.
Mero/ipl aHTPOIOIOTUH.

PackpsiBath
TEPMHUHOB u
AHTPOIMOJOT U4,
aHTPONOreHe3, AaHTPOIIOMETPHS,
PEKOHCTPYKIIUS, apXeoNorus,
stHOrpadus. HazeiBaTh paznens u
3a/1a4n AHTPOIIOJIOTHH.
XapaktepuzoBaTh METO/IbI
aHTPOMOJIOTUA W CPAaBHHUBATH WX
MEXIy COOOH. BRIIEIATH BOIIPOCKHI
9BOJTIOLIUN YeNoBeKa,
WCCIIElyeMble  TIpH  IIOMOIIH
Pa3IMYHBIX METOJIOB

coJlepyKaHue
IIOHATUH:
Mopdororus,

bubmuoreka LIOK
https://m.edsoo.ru
/863eac2c

41

PazButue npencraBieHuii o
MPOUCXOKICHUN YEIOBEKa

CraHoBiIEHHE TNPEACTABICHUN O
MPOUCXOKICHUI YeJoBeKa.
Penuruosusie BO33pCHMUSL.
CoBpeMeHHbIE HayYHBIE TEOPHH.

PackpriBaTh cojiepKaHue
TEPMHUHOB u TIOHSATHI:
aHTPONOTeHHAs TeOpHUs, TPYA0Bast
TEOpHH, Homo sapiens.
OnenuBath Bkian Y. JlapsuHa B
pa3BUTHE  MpPEACTaBICHUHA O
MIPOUCXOXKICHUH YenoBeKa.
ApryMeHTHPOBaHHO KPUTHKOBATH
PENTUTHO3HBIE TIPENCTaBICHUS O

NPOUCXOKICHUU  YEIOBEKa  C
MO3HULMH €CTECTBEHHBIX  HayK.
XapakTepusoBaThb Hay4HBbIE

TCOPUH NMPOUCXOXKICHU S YCIIOBCKA

bubnuoreka IJOK
https://m.edsoo.ru
/863ead44
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PackpsiBathb CoIepKaHUE
TEPMHUHOB U MTOHATUI: PyAUMEHTHI
y 4ETI0BEKA, aTABU3MBI Y YEIIOBEKA,

IMPAMOXOXKICHUC, BTOpas
CUTHAaJIbHas CUCTEMA. OHpCIlCJISITI)
CHUCTEMATHYCCKOC ITOJIOKCHHUEC

YCJIOBCKAa B OPraHMYCCKOM MHPE.
BuIaBIsITH YEpThl CXOJACTBA U
pasinung 4CIOBCKAa U KUBOTHBIX.

CxoncTBo YyeloBeKa c
a XapaKkTepu3oBaTh CBHUJIETENbCTBA
)KUBOTHBIMH.  CHUCTEeMaTHYECKOe
CXOJICTBA 4EJIOBEKAa M >KUBOTHBIX
TIOJIOJKEHHE YeoBeKa. (CpaBHUTENBHO
CBuzerenscTBa CXOZCTBa p
Mopdoioruieckue,
YCJIIOBCKA C KNBOTHBIMMU:
IMOPHOIOTHIECKHE,
Mecrto denoBeka B CHCTEME CPaBHUTENBHO- (UBHOTOrOOHOXHMHYECKHE
opranuueckoro mupa. Jlaboparopuas MopdoJioruueckue, ’ bu6morexa IJOK
TTOBEICHUECKHE) IIpuBoguth
42 abora «3yuenue ocobeHHOCTEN SMOPHOIOrHYECKHE, ) P https://m.edsoo.ru
IIPUMEPHI aTaBU3MOB )51
CTPOEHUS CKENeTa YeIOBeKa, CBI3aHHbIX (hU3HOIOr00MOXUMHUYECKHE, pHMep /863eaea2
PYIMMEHTOB y YeNoBeKa.
C TIPSMOXOXKICHUEM MOBEIEHYECKHE. OTnnuns ONHCHIBATS MPU3HAKH HeTOBEKa
YeroBeKa oT JKUBOTHBIX. ’
chopMHpOBABIIECS B CBS3H C
[IpsmMoxoxaeHne W KOMILIEKC 6
JIpeBECHBIM  00pa3oM  KU3HU
CBS3aHHBIX C HHM TIPHU3HAKOB.
MPEIKOB W MPSMOXOXKICHUEM.
Pa3zButue romoBHOro Mosra u
BTOPOI CUTHAJIBHON CUCTEMBI BousB s VPHHHHBL
p ) OCOOCHHOCTEH CTpPOCHHS Uepena
YelioBeKa 10  CpPaBHEHHIO C
YeJIOBEKOOOPa3HBEIMHU
00e3bsTHaMH. CpaBHHBaThL
OpyIUITHYIO JIeSITETHHOCTh
YenoBeKa u JKUBOTHBIX.
CpaBHUBaTh 0COOEHHOCTH
BbICIICH HEPBHOU JAEATEIBbHOCTU
YeITOBEeKa M JKUBOTHBIX
Heuwxymme  cubl  (pakxTopsl) | PackpeiBaTh coJiep KaHue
aHTpOTOreHe3a: OWOJIOTHYECKHEe, | TEPMUHOB u nonsTuit: | bubmmorexa LIOK
43-44 | JIpmwKymie CUITBI aHTPOIIOTeHE3a colluajbHbIE. COOTHOIIICHHE | HACIEACTBEHHAS W3MEHYHMBOCTD, | hitps://m.edsoo.ru
OMONIOTHMYECKMX M CONMAJBHBIX | €CTECTBEHHBIH OTOOp, opyauiiHas | /863eaea?

(haKTOpPOB B aHTPOIOreHE3eE.

ACATCIbHOCTD, I'pynmnoBoc
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COTPYIHUYECTBO, OOIICHUE, PEUb.
XapakTepru3oBaTh JIBIDKYIIAC
CHIIBI aHTpOIIOreHesa:
OMOIOrMYECKHE U COLIHAIBHBIE

OcHOBHBIE cTaJnu
AHTPOIIOrEHESA. Panuue
YeJI0BEKOOOpa3HbIC 00€3bsHBI
(TIPOKOHCYJIbI) U PAaHHHUE MTOHTHUIBI
- o0mue TIPEIKU
YEJIOBEKOOOPa3HbIX 00€3bsH U
JIFOEN. ABcCTpanonuTexu —
JIBYHOTHE MPEIKH JIIOAEH.
Yenosek YMEIIbIH, IIEPBBIC

W3rOTOBJIEHUSI  OpyAMil  TpyJa.

PackpsiBath COIEpKAHUE
TEPMUHOB u MIOHSTHUI:
aBCTpaoONuUTEK, UemoBek yMenslii,
UYenosek MPSAMOXOJISIIUH,
Yemnosek rei1enb0epreKuid,
UYenosek HEaH/EPTaJIbCKU,
KPOMaHBbOHEIL, JIEHUCOBCKUI
4yeloBeK, YenoBeK  pa3yMHBIN
COBPEMEHHOT'0 THIIA,

Yenosek MPSIMOX OIS T U | MaJICOreHETUKA. XapaKTepu30BaTh
MepBbIN BBIXOJ]IZ) HIOHeﬁHS;IT €eIIbl | OCHOBHBIE CTaIUN alil onporeHesa buomorerca LIOK
45-46 | OCHOBHEBIE CTaIMH AHTPOITOreHE3a P P P " | https://m.edsoo.ru
Adpukn. Yenosek | BbIABISTE NPOrpECCUBHBIE YEPTHI, /863eaca?
refmaensOoeprckuii  —  OOUIUH | TOSBUBIITHECS y NpeaKoB | —
MIPENOK HEaHJIEPTAJIBCKOrO | YEIOBEKA HA pa3HbIX CTAAUsAX
YEJIOBEKA U YEJIOBEKa Pa3yMHOr0. | aHTPOIOreHE3a. IIpuBoauTs
YenoBek HEaHAEPTAIBCKUNA KakK | MPUMEPHI npeAcTaBUTeNen
BHJI JIFOZIEH XOJIOAHOI'O KJIMMATa. | OCHOBHBIX CTaIMi aHTPOIIOr€HE3A!
Yenosek Pa3yMHBII | ONUCHIBATh ux
COBPEMEHHOI'0 TUIA, | aHTPOIIOMETPUYECKUE  JTAHHBIE,
JIEHVCOBCKUH YENOBEK, OCBOEHHE | 00pa3 >XM3HM W OpyAdus Tpy[a.
KOHTHHEHTOB 32  mpexaenamu | CpaBHUBATh MpencTaBuTeNnei
Adpukn.  IlameoreHeTMka W | OCHOBHBIX CTAIWi aHTPOIIOT'CHE3a
MaJeOr eHOMHUKA.
PackpsiBath coJllepKaHue
OBOJIOLHUS COBPEMEHHOI'O o
o TEPMUHOB u MOHSTUIA:
yenoBeka. EcrecTBeHHBIN 0TOOD B MYTAIHOHHEL Hpotece
MOMYJISIUAX yenoBeka. | M0 P > | bubmmoreka LIOK
. MONUMOPGU3M, TOMYIIAINOHHBIE .
47 DBOIIONIHS COBPEMEHHOT'O YeIOBEKa MyTtannoHHbII Tporiecc 5 N https://m.edso0.ru
BOIIHBI, Jipeli]) reHOB, MHTpaIus,
nomumopdusM. [lomynsmronnsie [863eaea2

BOJIHBI, Jpeii() TeHOB, MUTPALHs U
«hdexr OCHOBATES» B

ekt OCHOBATEIS».
XapakTepu3oBaTh poIB
€CTECTBEHHOT O orbopa B
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MMonyJIsInusax
YCIIOBCKA.

COBPEMECHHOI'O

MOMYJISIUSAX COBPEMEHHOI'0
YEJIOBEKA. OuenuBath  poib
MYTaIlHOHHOT'O nporecca,

MOMYJISIIMOHHBIX  BOJH, Jpefida
reHOB, Mmurpanuu, <«pdexra
OCHOBATEJIS B IBOJIOIH
MOMYJISAUN COBPEMEHHOI'0
yenoBeka. IIpuBonnuThs mnpuMeEpsl
(hakTOpOB, CIIOCOOHBIX BBI3BATh

48-49

YenoBedeckue pachl.
MexauciumInHapHbIE METOBI
AHTPOTIOIOTUN

MonyJIAHUOHHBIC BOJIHBI B
3BOJIIOLIUU COBPEMEHHOI0
qesnoBeKa
Yenoseueckue pacel. [lonstue o
pace. Bonbune pacer:
. PackpsiBathb COJIEpKaHNE
€BpoOIleonIHas (eBpazmiickas),

aBCTPaJIO-HETPOUIHAS
(?KxBaTOpHaTbHAS ), MOHT OJIOHTHAS
(a3marcko-amepuKaHcKasi). Bpems
M TYTH pacceyieHus] YelnoBeKa I10
rranete. EAMHCTBO YenmoBeyeckux
pac. HayuHast HecocTOSTETHHOCTh
pacu3zma.  IlpucmocobmeHHOCTH
YelIOBeKa K PAa3HBIM YCIIOBHSIM
OKpyXarleld cpenpl. Brausaue
reorpaduyIecKoi Cpeasl U apeida
TeHOB Ha  MOpPQOIOTHIO |
(hHU3MOITOTHIO YermoBeKa.
MexXIuCIUIUIMHAPHBIE METONBI B

(hmzmueckoit (bronormdeckoi)
AHTPOIOJIOTUU.  DBOJIIOIUOHHAS
AHTPOIOJIOT U u
MaJIC0aHTPOIIOTOT s

YeJIOBEUCCKUX OIS,
BuoconuanbHble  UCCIEIOBAHUS
TIPUPOJIBI YeJIoBeKa.
HccnenoBanue KOJBOITIOIUH

TEPMUHOB W IOHATUH: paca,
pacoreHes, pacusM, COIUaJIbHbBIN
JIapBUHU3M. XapaxkTepu3oBaTh
MIPU3HAKHU OOJBIINX Pac YEIOBEKa:
eBpOIeOnTHON  (eBpa3uiicKoii),
aBCTPaJIO-HETPOUTHON

(3KBaTOPHUAIIEHOM ),

MOHTOJIOW THOM (azmarcko-
aMEepUKaHCKOI ). BrisaBnsathb
MPUYUHBI BO3HUKHOBEHHUS

yenmoBedeckux pac. llpuBomuth
MIPUMEpPHI aJaTUBHBIX MMPU3HAKOB
y TPEACTAaBUTENEH YEeIIOBEUYECKUX
pac. IlpuBomuTh CBHUAETENHCTBA
€IMHCTBA MTPOUCXOXKICHHUS
yenoBedeckux pac. CorocTaBisTh
aJanTHBHBIE TUIBl JIOAEH C
PacoBEIMH MIPU3HAKAMH.
Jloka3sIBaTh HAy4YHYIO
HECOCTOSTEIBHOCTh pacu3Ma

bu6nmoreka IJOK
https://m.edsoo.ru
/863eaea2
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OHOJIOTHYECKOr0 U COIMAJIBHOI'O B
YCIIOBCKE

JKoj0rusg — HayKa o0
B3aUMOOTHOIICHUAX OPraHUu3MOB "

Vi
HAOPTAHU3MEHHBIX CHCTEM C
OKpY:Kaouiei cpeaoit
PackpsiBath COZEpKAHUE
TEPMUHOB H TTOHSTHIA: OKOJIOI'u:,
ayTIKOJIOT U4, CHUHIKOJIOT U,
JKOJIOTHS €0001IIeCTB u
3apokIeHUE U pa3BUTHE IKOJIOTUH
OKOCUCTEM, OJOKOJIOIusd BHUJIOB H
B Tpynax A. I'ymGombira, K.O. MOMYJISAU I XapaKTepu3oBaTh
Pynee, H.A. CeseprioBa, DO. y ) bubmuoreka LIOK
OCHOBHBIC J3Tallbl 3apOXIACHUA U .
50 3apoxIeHre U pa3sBUTHE SKOJOTHH Il'ekkenst, A. Tewmcnmm, B.H. https://m.edsoo.ru
. pa3BUTHUA OKOJOrMM KaK HAYKH.
CykauéBa. Pasgensl u 3amauu /863eafec
[IpuBoguTh TpHUMEpHl OOBEKTOB
skonoruu. CBSI3p JKOJIOTHH C
HU3Y4YCHUSA OKOJIOTHH. HasnBaTth
JpyTUMH HayKaMU.
OCHOBHBIE 33/[a49H, CTOAIIHE TIEpe]
YYEHBIMHU-IKOJIOTaMHU.
YcraHaBnmBaTh B3aMMOCBSI3b
9KOJIOTHH C IPYTHMH HaAyKaMH
PackpriBaTh cojiepKaHue
Meronpr  skonoruu. IloneBble | TEPMUHOB M MOHATHN: IOJEBBIC
HaOMIOACHUS. OKCIICPUMEHTHI B | HAOJIOICHMS, MOHHUTOPHUHT
9KOJIOTHH: MIPUPOIHBIE U | OKpyXaromien cpensl,
nabopatopHsie. MoaenupoBaHue | MOIETHPOBaHUE,  JKCIIEPUMEHT,
B 9KOIIOTHH. MOHHTOPHUHT | IPOTHO3UPOBAHHUE.
OKpPYXaIOLIEH cpelbl: JOKaIbHbIN, | XapaKTepu30BaTh METOMBL | po o e ITOK
51-52 Meronpl 3k000ruu. 3HaYCHHE pETHOHANBHBIA ¥ TJI00aNbHBIN. | SKomoruu. llpuBomanuTe TpUMEpPHI https://m.eds00.ru
AKOIIOTUYECKIX 3HAHWH JIJIS YeIlOBeKa 3HaueHue SKOMOTHIECKUX 3HAHUH | MOJEBBIX HaOIIO/ISHH B /863éafec': :
JUIS  9eloBeKa. OKOJIOTHYECKOE | SKOJIOTHH. BewsBnsaTe | —
MHUPOBO33pPEHHE  KaK  OCHOBa | 0OCOOEHHOCTH MOHHTOpPHHTA
CBsI3€H YeIOBEYECTBA C MPUPOAOM. | OKPYKAOIIEH cpenbl KaKk METona
DopMHpPOBaHHE  IKOJIOTMYECKOW | SKONIOTUYECKHX  WCCIEAOBaHUMN.
KyIbTypel W 3KojJormueckoid | OOOCHOBEIBATh 3HAaYCHHE

T'paMOTHOCTH HACCIICHUS.

9KCIICPUMCHTOB B 3KOJIOTMYCCKUX
HUCCIICAOBAHUAX. CpaBHI/IB aTb
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na0bopaToOpHbIe H  MPHUPOJHBIC
3KCIIEPUMEHTHI Kak  METOJbI
9KOJIOTHYECKHUX  MCCIIEIOBAHHUH.
OnenuBarth 3HaueHUE
MPOTHO3UPOBAHUA KaKk METoAa
9KOJIOTHYECKHUX  MCCIIEIOBAHHUH.
OO0OOCHOBBEIBAaTE  HEOOXOIUMOCTH
HKOJIOTMUYECKUX 3HAHUN s
COBPEMEHHOI'0 YeJIOBEKa

Vil Opranusmsl U cpea o0UTaHHUS
PackpsiBath COZEpKAHUE
TEPMHUHOB 51 TIOHSTUI:
IKOJIOTUIECKII (hakrop,
OmonmornyecKuit ONITUMYM,
OTPaHUYUBAIOIIUI
Oxonornyeckne  (HAKTOPe W | (TUMUTHPYIOIIAHA) (daxrop.
3aKOHOMEPHOCTH uX jedcTBus. | Kiaccuduimpoparsb
Knaccudukarnust HSKOIOrHYECKUX | dKOJIOrHdeckne  (akTopbl IO
(hakTopoB: abnoTHYecKue, | pa3HbIM OCHOBaHUSIM.
OMOTHYECKHE,  AHTPOIOTEHHEIC. | XapaKTepru30BaTh obmue | bubmuoreka IJOK
53 Jkonoruyeckue GakTopbl O6miume 3aKOHOMEPHOCTH | 3aKOHOMEPHOCTH nevicteus | https://m.edsoo.ru
JEHCTBHS 9KOJIOTMYECKUX | DKOJIOTHIECKUX ¢axropos. | /863eb10e
(haxropoB. IlpaBunmo mumHEMYMa | OGOCHOBEIBATH JCHCTBHE 3aKOHA
(K. Hlnpenrens, 0. JIubux). | ontumyma u 3aK0Ha
TomepadTHOCTL. DBPUOMOHTHBIC M | OTPAaHUYHUBAFOIIIETO (hakTopa.
CTEHOOWOHTHBIE OPTaHU3MBI. [TpuBoauTH TIPAMEPHI:
WUTFOCTPUP YOI E JeiictBue
MpaBwIia MUHUMYMa,
OTPaHUYHUBAIOIIETO (hakropa,
SBPUOMOHTHBIX U CTEHOOMOHTHBIX
OpPTraHU3MOB
Abuornueckue Qaxropel. Cser | PackpbiBath coziepKaHue
Abuornueckue paxkropsl. CBer Kak N N
o KaK  OKOJOTMYeCKMi  (akTop. | TePMUHOB M HOHATHH: cBeT, | bubmmorexa LIOK
skonornyeckuii paxrop. JlabopaTopHast . )
54 . JlelicTBMe  pasHBIX  y4acTKOB | (hOTOMEPUOTU3M. https://m.edsoo.ru
paboTa «BeIsBIIEHHE IPUCTIOCOOICHU T N
COJTHEYHOT'0 CHEeKTpa Ha | XapakTepu3oBath JelicTBue cBera | /863eb10e
OPTaHHU3MOB K BIIMSHHUIO CBETa»
OpPraHU3MBL. OKOJIOrMUYecKHe | KaK  9KOJOTMYEecKoro akropa.
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TPYNIbI pACTEHUHN U AKUBOTHBIX 110
OTHOILIEHUIO K cBeTy. CuUrHambpHast
poiib cBera. POTONEPUOIU3M.

CpaBHUBaATh JICHUCTBUE Pa3HBIX
YYaCTKOB COJIHEYHOT'O CIIEKTpa Ha
OpraHu3MBbl. Briasagare
0COOEHHOCTH CTpOCHHUSI u
KUBHECACATCIIbHOCTH paCTCHI/Iﬁ
Pa3HBIX 3KOJOrMYCCKUX T'PYIII 110
OTHOLICHHIO K CBCTY
(cBeTONIIOOUBBIE, TEHENIOOUBEIE,
TEeHEeBBIHOCTHBEIE).  [IpuBOIUTH
MpUMEPHl  PacTEHUW  pas3HbIX
JKOJIOTUYECKUX Tpymi o
OTHOLICHWUIO K CBCTY. Briasnars
0COOEHHOCTH CTPOEHHUS u
KHU3HCACATCIBHOCTHU JKUBOTHBIX
Pa3HBIX 3KOJOrMYE€CKUX T'PYIII 110
OTHOIIIEHUIO K CBETy (JAHEBHEIE,
CyMEpEUHBIE, HOYHEIE).
[IpuBOoOUTHE TIpHIMEPHI >KHUBOTHBIX
Pa3HBIX IKOJOTHYECKUX TPYHI 110
OTHOIIIEHUIO K CBETY.
O060CHOBEIBATh 3Ha4YCHHE
doronepuoasmMa B JKU3HU
OPTraHM3MOB W I TPaKTHKH
CENbCKOr0 X035 CTBa

55

Abuorndeckre dakropsl. Temmeparypa
KaK DKOJIOTHYECKHI paKTop.
JlabopartopHas pabora «BeisiBieHne
MIPUCIIOCOOIEHNI OPTaHU3MOB K
BIIMSTHHIO TEMITEPATYPBD»

Temneparypa Kak 3KOJIOTHYECKHI
(haktop. JleficTBHE TeMIepaTypsl
Ha opranu3msl. [lolikunorepmHbie
U TOMOHOTEPMHBIE OPTraHU3MBIL.
OBpUTEpMHBIE M CTEHOTEPMHBIE
OpraHU3MBbI

PackpriBaTh cojiepKaHue
TEPMHUHOB u TIOHSATHI:
TEeMIepaTypa, IOWKIIOTEPMHEIE
(XOTOTHOKPOBHEIE),
TOMOMOTEpMHBIE (TEILTOKPOBHBIC)
OpPTaHHU3MBI, aHabuo3,
SBPUTEPMHBIE OpTaHH3MBI,
CTEHOTEPMHBIE OpTaHH3MBI,
TEePMOPET yIIAIHS.
XapakTepu3oBaTh neiictBue

TEMIIEpaTypbl HA  OpPraHU3MBL.
BBIsSIBIISITE OCOOEHHOCTH CTPOEHHUS
u JKU3HEIEATEIbHOCTH

bu6nuoreka IJOK
https://m.edsoo.ru
/863eb10e
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MOWKUIIOTEPMHBIX

(XOJIOTHOKPOBHBIX) u
TOMOHOTEPMHBIX (TEMJIOKPOBHBIX)
JKUBOTHBIX. [IpUBOIUTH TpHUMeEpbI
MTOMKUIIOTEPMHBIX

(XOJIOTHOKPOBHBIX) u
TOMOHOTEPMHBIX (TEMIOKPOBHBIX)

’KUBOTHBIX. BriaBisth
0COOEHHOCTH CTpOCHHUSI u
JKU3HEACATENbHOCTH

TEIJIONIOOUBBIX,  3WUMOCTOMKHX,
MOpPO30YyCTOMYMBBIX  PACTEHUH.
IIpuBonuTH IIPUMEPBL
TEIIONIOOUBBIX,  3UMOCTOMKHX,
MOpPO30YCTOMYUBBIX  PACTEHUH.
IIpuBonuTH IIPUMEPBL

OBPUTEPMHBIX M CTCHOTCPMHBIX
OpPTraHU3MOB.

56

Abmornueckue paxTopsl. BiraxkxHOCTE
KaK dKOJIOTHIECKHUH (pakTop.
JlabopartopHas pabota « AHaTOMHYECKHE
0COOCHHOCTH PACTEHHI U3 PA3HBIX MECT
OOMTaHUSDY

BimaxHoCcTh KaK DSKOJIOTHMYECKHH

thaxTop. IIpucmocobmenus
pacteHuit K Mo AEPKaHUIO
BOJTHOTO OanaHca.
Krmaccudukamuss pacrenuit 1o
OTHOIIIEHUTO K BOJIE.

[Ipucnocobnenust >KUBOTHBIX K
M3MEHEHHIO BOAHOI'O PE&KUMA.

PackpriBaTh cojiepKaHue
TEPMUHOB W MTOHSITHN: BIAXKHOCTB,
TUAPODHUTHI, TUTPODUTHI,
Me30(UTEHI, KCepOUTHI,
JKUBOTHEIE: BOAHBIE, TTOTyBOJHBIE,
Ha3eMHbIE. XapakTepuzoBaTh
JIefcTBUE BJIAYKHOCTH KaK
AKOJIOTHIECKOTO (haxTopa.

BbLABIIATE OCOOEHHOCTH CTPOEHHUS
U KU3HEACATETbHOCTH PACTEHHUH
Pa3HBIX IKOJIOTMYECKUX TPYII I10
oTHoueHuto Kk Boxe. IlpuBomuTh
OpPUMEpPBl  PACTEHUH  Pa3HBIX
9KOJOTMYECKUX rpymnmn o
OTHOLIEHUIO K Boxe. BrIABIATH
AHATOMUYECKUE u
¢buznonornvyeckue

PUCHOCOOTICHNSI  KUBOTHBIX K
W3MEHEHUIO BOAHOIO PEeKHMA.

bu6nroreka IJOK
https://m.edsoo.ru
/863eb10e
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[lpuBOmUTH TpPUMEPHI BOJAHBIX,

o7

Cpenbl 00MTaHUS OPTaHU3MOB

Cpensl oOWTaHHWS OPraHU3MOB:
BOJHas, Ha3€MHO-BO3AyIlIHAasA,
IIOYBCHHAaA, FJ'IY61/IHH35[
IMOAIIOYBCHHAA,
BHYTPHOpPraHU3MEHHAs.
OU3NKOXUMUIECKHE€ OCOOCHHOCTH
cpen  obuTaHuUS ~ OPTaHW3MOB.
[Ipucmocobnenusi OpraHu3MoB K
JKM3HU B pasHbIX Cpe€aax.

MTOJTYBOJHBIX u Ha3eMHBIX
>KHBOTHBIX

PackpeiBaTh conepxaHue TEpMHUHA
«cpena o0HUTaHUS.
XapakTepu3oBaTh  0COOCHHOCTH
BOJHOI, Ha3€MHO-BO31yIIIHOM,
MTOYBEHHOM, JIyOUHHO
MOAITIOYBEHHOM u
BHYTPUOPTaHU3MEHHOU cpexn

oburanusi. CpaBHHBaTh (HUIHKO-
XMMHYECKHE YCIIOBUS  Pa3HBIX
cpen oOuTaHus. BBIABIATH 4epThI
MPHUCIIOCOOJIEHHOCTH OpTraHU3MOB
K OOMTaHUIO B BOJHOH, HAa3eMHO-
BO3JIYILIHOM, ITOYBECHHOM,
BHYTPUOPTaHMU3MEHHOM  cpenmax
obutanus. [lpuBoguts TpHUMeEpHI
OpraHW3MOB,  OOHWTAIONMX B
pasHBIX cpenax

bubauoreka LIOK
https://m.edsoo.ru
/863eb10e

58

Buonornyeckue puTMbl

buonoruveckue putmbl. BHerHue
U BHyTpeHHHE pUTMBL. CyTOdHBIE
u TOJYHEIE PHUTMBL
[IpucmocobieHHOCT OPraHU3MOB
K CE30HHBIM H3MEHEHHUSM YCIIOBHIH
JKU3HHU.

PackpbiBaTh cofiep kaHme OHSATHS
«OmoNMornvecKne PUTMBD).
XapakTepru3oBaTh  0COOEHHOCTH
BHEIIHNX, BHYTPEHHUX, CYTOUHBIX
W TOOUYHBIX  OMOJOTHYECKUX
putMmoB. [IpuBomuTh TpHUMEpPHI

MPOSIBIICHUS OMOOrMYECKUX
PUTMOB y Ppa3HBIX OPraHU3MOB.
BoisaBnsTh YepThI

IPUCIOCOOTICHHOCTH OpPraHU3MOB
K CE30HHBIM HU3MEHEHUSIM yCIOBHUM
*ku3HU. ONHCHIBaTH  CE30HHBIE
SBJICHUS B >KU3HH OPTaHU3MOB,
pacrpocTpaH€éHHBIX B CBOEH
MECTHOCTH

bubnuoreka IJOK
https://m.edsoo.ru
/863eb10e
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Kuznennsie hopmMbl OpraHU3MOB.
[loHatne o >XU3HEHHOU (opMe.
’Kuznennsie QopMbl  pacTeHUil:

PackpsIBaTh cofepKaHue NOHITUS
«OKM3HEeHHasi ¢opMa OpraHu3Mar.
BBISIBIISITE 0COOEHHOCTH CTPOCHHUSI
U KU3HENEATEIbHOCTH PAaCTCHUI

JIEpEBBS, KYCTapHUKH, | pa3HBIX’)KU3HEHHBIX (boplv{'. BuGmmorexa IIOK
59 JKusHennsie popMbI OpraHM3MOB KYCTAPHITHKH, MHOTOJICTHHE | TIpHBOIHTE IPUMEPLI - pacTeHHi https://m.edso0.ru
TpaBEL, OIHOJIETHUE  TPaBBIL. | Pa3HBIX JKU3HEHHBIX dopm. /863eb10e
JKuznennsie (HopMbl KHBOTHBIX: | BBISBISATH OCOOCHHOCTH CTpOCHHS | —
FI/IleO6I/IOHTI)I, I‘eO6I/IOHTBI, N KU3HCACATCIBHOCTH KNBOTHBIX
a3pOOHOHTEI. OCOOCHHOCTH | pa3HBIX  JKU3HEHHBIX  (POpM.
CTPpOCHUA U 06pa3a KHN3HU. HpI/IBO,Z[I/ITL IMPUMEPLI KUBOTHBIX
Pa3HBIX )KU3HEHHBIX OPM
PackpsiBath COZEpKAHUE
TEPMUHOB 51 TIOHSTUI:
KOHKYpPCHIIUA, XHUIMHUYECTBO,
bruornueckne QaxTopel. Bunel | mapasuTtusm, MYTYaJI3M,
OMOTHYECKUX  B3aMMOJCHCTBHN: | KOMMEHCAIM3M, HETPOPHUIESCKHE
KOHKYPEHITHS, XHUIIHUYECTBO, | B3aHUMOJICHCTBHS.
CUMOMO03 W ero  ¢opMbl. | XapakTepru30BaTh BHJIBI
ITapazutusm, KooTepanusi, | OMOTHIECKUX  B3aUMOACHCTBUIA.
MYTYaJu3M, KoMMeHcanu3M | OOBICHATE CYIITHOCTH
(KBapTHPaAHTCTRBO, KOHKYpEHITUH, XHMIIHUYeCTBa, | bubnuoreka [JOK
60-61 | Brotnueckue GpaxTOpPHI HaXJIEOHMYECTBO). mapasuTU3Ma, MyTyanu3ma, | https://m.edsoo.ru
Herpodhuueckne B3aMMOIEHCTBUS | KOMMEHCAIM3MA. Ipusomuts | /863ebl0e
(TomMueckue, (hopudeckue, | MpUMEpPHI OpraHHU3MOB,
(habpuaeckue). 3HaveHHe | yJaCTBYIOIIUX B  OMOTHYECKUX
OMOTHYECKUX  B3aWMOACUCTBHM | B3aMMOACHCTBHIX Pa3HBIX THIIOB.
JUIS CyIIECTBOBAaHUSA OpPraHu3MoB | OLleHHUBAaTh 3HaYCHHE
B cpene oOuraHusa. llpuHOUND | OMOTHYECKUX  B3aWMOIEHCTBHMA
KOHKYPEHTHOT'O MCKJIFOUEHUSI. JUISL CYIIECTBOBAHUS OPTaHW3MOB
B cpeae ooutanus. OOOCHOBBIBATh
ENUCTBUE MpUHIUNA
KOHKYPEHTHOT'O MCKJIFOUEHUS
Vil JKO0JI0TUsI BU/IOB U MOILYJISIMIA
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DKOJOTHYECKHE XapPaKTEPUCTHKH
HOHyJ'IHHI/II/I. HOHyHHHI/ISI KaK
ouoJsiornyeckass cucrema. Poib

PackpsiBaTh cojiepikaHue MOHITUS
O YJISLHSD». OueHuBaTH
3HAYEHHE HEOHOPOJAHOCTH
cpenpl, Qu3nueckux OapbepoB M
0coOeHHOCTE OMONOTHU BUJIOB B

HEOJJHOPOJHOCTH cpensl
AHOPOA DEABL, (dbopMupoBaHUK
(uzngeckux 0apbepoB u N
. MIPOCTPAHCTBEHHON  CTPYKTYpHI
0COOEHHOCTEH OMONOTHU BUJIOB B .
nonyssinuid. [IpuBoanuTts npumeps! | bubnmorexka [JOK
OKOJIOTHYECKUE XapaKTEPUCTUKH (hopMmupoBaHUH . .
62-64 S DOCTPAHCTRCHHON  crovkTypy | MOy P Pa3HbIX BuzoB | https://m.edsoo.ru
4 POCTPanc PYKTYP pacTeHuit 1 KMBOTHBIX. | /863eb46a
MOITYJISAIUH. OcHOBHBIE
Xapaktepu3oBaTh OCHOBHbBIE
MOKa3aTenn TOMYJISALIUH:
9KOJIOTUYECKHE MoKa3aTenn
YHUCIIEHHOCTb, MIJIOTHOCT,
VAT 107078 YHUCIIEHHOCTb,
BO3pacTHas U MOJIOBas CTPYKTypa,
TJIOTHOCTH, BO3pACTHAS U MTOJIOBAs
pOXITaeMOCTh, TPHUPOCT, TEMI
CTPYKTYpa, POX/IaeMOCTB,
pocTa, CMEPTHOCTb, MUTPAIHSL.
MIPHUPOCT, TEMIT pocra,
CMEpPTHOCTh, MATPAIIHSL.
PackpriBaTh cojiepKaHue
TEPMHHOB M IOHSTUMN: IUHAMUKA
HOIYJISIIUH, OouoTnyeckuit
OKonoruyeckas CTPYKTYpa | IOTEHLHaJ] IOIMYJIALUHN, KpUBbIE
nonyssinydu. OleHKa YMCIEHHOCTH | BBDKUBAHUS, (baxTopsI
HOMYJISILNN. JluHamuKa | CMEPTHOCTH, €MKOCTh  CpEIbl.
nonysiunn u e€  perymsanus. | OOBsICHAT 3aKOHOMEPHOCTH
Buornueckuit ITOTEHIIHAN | pa3MemeHnsT 0cOo0el MOmysaInu
MOMYJISLUU. MopaenupoBaHue | Ha  3aHUMAaeMOW  TEPPUTOPUH. BuGnorexa LOK
65-67 OKonoruyeckasi CTpyKTypa HOMYJISILKN. IuHaMuKy nonymauuu. Kpussie | OneHuBaTh OuoTnueckuit https://m.edsoo.ru
JuHaMuKa nonyJsiiuy U e€ perymisinus pocTa YHUCIEHHOCTH MOMYJSIUUU. | HOTEHUUAN MOMYJIALHA pa3HbIX /863éb 4éa :
Kpuseie BbDKHBaHMS. Perymsiust | opraHu3MoB. AHamuzupoBath | —
YHCJICHHOCTH MOMYJSIUMNA: PpOJb | KPUBBIE  POCTa  YHCICHHOCTH
(akTOopoB, 3aBUCALIMX W HE | HOMYJIALUU u KpHBBIE
3aBHCAIINX oT IUIOTHOCTH. | BBDKUBAHUS. OO60cHOBBIBaTH
OKOJIOrMYECKHE CTPAaTerud BUAOB | IPUYHMHBI C/ICpKUBaHUS
(r- u K-crpaterumn). OMOTHYECKOro MOTEHLIMajla pocTa
u PUYHHBI BCIIBIIIEK
POXKIAEMOCTH Yy  OTAEIBHBIX
OpPraHU3MOB. [lepeuncnsatop
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(hakTopsI CMEPTHOCTH,
peryiupyrouue YHCIIEHHOCTD
MOMYJISIUA pacreHuii "u
JKUBOTHBIX. OnuceiBaTh

9KOJIOTHYCCKUEC CTPATECIrU BUIO

PackpsiBath COIEpKAHUE
TEPMUHOB u MIOHSTHUI:
JKOJIOTMYECKAs HUILA, BUJ, apeall,
[TonsiTre 06 FKOTOrNYECKOM HUIE | HHBA3HSL. XapaKTepu3oBaTh
BHJIA. MectooOuTanue. | MHOTOMEPHYIO MOJENb
MHoromepHas MoOzeNb | 3Kojornueckod Humm  Jx. .
skonormyecko  Humm/Px. . | XaTunHCOHA. IIpuBonuTh
XaTunHCOHA. Pa3Mepsl | npuMepbl  3KOJOTMYECKUX  HUII
JKOJIOrM4YECKON HUIUMW. | pa3HbIX BHUJIOB  PACTEHUH U
[orennuanbHast U pealn30BaHHAs | KUBOTHBIX. BbIABIATE oTnuuue | bubnmumoreka [JOK
68-70 | Dkosornueckas HAIIA BUIA. 3 HAIIA. Bua KAk cUCTEMa | DKOJIOTMYECKOM HUIIM Buja oT ero | https://m.edsoo.ru
TOMYJISAIKiA. Apeastsl BUI0B. BUabl | MecTOOOHTAaHHS. I'paduuecku | /863eb46a
U HUX OKU3HEHHBIE CTpaTeruu. | u300pakaTh MHOTOMEPHYIO
OKOJIOTMYECKHE  HKBUBAJIEHTHI. | MOAENb IKOJIOIMYECKOM HUIIN JUIS
3aKOHOMEPHOCTH IIOBEIEHHUS U | Pa3HbIX BH/JIOB. BeiaBiaTs
MUTpaui JKUBOTHBIX. | IPUYUHBI pa3iIU4uil B pasMmepax
bronorndeckue MHBA3WH | DKOJOTMYECKOM HUIIN y Pa3HBIX
Yy»KEpOIHBIX BUJOB BHJIOB pPACTEHUH M IKUBOTHBIX.
AHanu3upoBaTh  NPUYHUHBI U
MOCIIEICTBUA CMEHBI
9KOJIOTUYECKON HUIIN
IX IK0JIOTHSA CO00IEeCTB. 12
IK0JIOTHYECKHUE CHCTEMbI
PackpsiBath coJlepKaHue
TEPMHHOB WM TMOHATHH: OMOLEHO3,
CoobmiectBa OpPTraHU3MOB. | OHOTOII. XapaxkTepu3oBaTh
~ | bubnmnoreka LIOK
71 Coo011ecTBO opraHu3MOB — OHOIEHO3 1 Buouenos u ero crpykrypa. Cpasu | GuOLEHO3 M €ro  CTPYKTYphI: https://m.edso0.ru
MEXTY OpraHU3MaMH B | BUIOBYIO,  NPOCTPAHCTBEHHYIO, | oo 1o
OuoreHo3e. Tpoduueckyto. Ilepeuncnate w |~
MPUBOJUTH  MPHUMEPHl  CBSI3EH

MCXKY OpraHu3MamMu B 6I/IOLIeH03C
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OkocucreMa  Kak  OTKpbITas

PackpsiBathb CoIepKaHUE
TEPMHUHOB u TIOHSTUN:
JKOCUCTEMA, IIPOJYLIEHTHI,
KOHCYMEHTBI, PEAYLEHTHI,
TpoduyecKre YpOBHH,

Tpoduueckue (MUIIEBBIC) ENH U
cetu. Ha3spiBaTb  CTpyKTypHBIE

cucrema (A JIx. Tencnu). | KOMIIOHEHTHI 9KOCUCTEMBI.
OYHKINOHAbHBIE Oonokn | XapakrepuzoBaTb (YHKIUU H
OPraHu3MOB B  DKOCHCTEME: | IPUBOJIUTH MPUMEPHI OPraHU3MOB
P PHBOIL PHMEPBI Op bubauoreka LIOK
MPOAYIICHTHI, KOHCYMEHTbI, | B OKOCHCTEME ~ HA  OCHOBE | | e/ edsoo ru
€/IyLIEHTHI. Tpoduueckue | UMEIOLIUXCA 3HAHUN O pACTEHUSIX o :
72-73 | DkocucTema peiy pod P > | /1863eb46a
ypoBHH. Tpodudeckne menu u | rpubax, OAKTEPHUSIX W JKUBOTHBIX. https://m.eds0o.ru
cern.  AGuormyeckue  Onoku | OMUCHIBaTH KPYrOBOPOT BEIIECTB /8636-3b5f<;:1 '
skocucteM. [louBBI W WJBI B | M MOTOK DHEPIHMH B dKOCHUCTEME. | —
9KOCHCTEMAX. KpyroBopot | OOBSICHITS pONBL OPraHU3MOB B
BEIIECTB W TMOTOK DHEPTUU B | OMOJOTHYECKOM KPYTOBOpOTE
9KOCHCTEME. BEIIECTB M TIOTOKE DHEPTUH.
[IpuBOIUTH MIpUMEpPBI
OpPTaHU3MOB, 3aHUMAOIIIX
pasHble YpOBHU  TPOPHUECKUX
nupamul. COCTaBISATE  CXEMBI
TepeHoca BEIIeCTBa W DHEPTUU B
dKOoCHCTeMax (I TUTAHMS).
PackpriBaTh cojiepKaHue
TEPMUHOB W TIOHSATHH: TPOAYKITHS,
onomacca, JKOJIOrHYecKas
nupamMuja. XapaKTepu3oBaTh
OcCHOBHEBIE MOKa3aTeIn Pamii P p bu6nuoreka IJOK
MIPaBHIIA SKOJIOTHYECKUX MTHPAMU]] i
9KOCHUCTEMBI. Bbuomacca " https://m.edso00.ru
yucen, OHMOMAacchl W DHEPTHUU.
74-75 | Dxonormdeckue MupaMuIbl MPOYKITHSI. DKoIorn4YecKune N /863eb46a
OOBACHATH TIPUYUHBI PA3INIUN B X
OUPaMUIbl  YUCENT, OHOMAcChl M HPOYKTHBHOCTH ASHELX https://m.eds00.ru
SHEPTHH. POILYK y P /863eb5fa

skocucteM. lIpuBoauTH MpUMepHI
MPAKTUIECKOTO MPUMEHEHUS
MPaBUJ HKOJIOTUYECKUX MUPAMHIL.
CpaBHHBATb Oduomaccy U
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IPOAYKIUIO 3KOCUCTEM CYIIH U
MupoBoro okeaHa

PackpsiBath COIEpKAHUE
TEPMHUHOB U IIOHSATHI: CyKLECCHS,
Jdunamuka 9KOCUCTEM. | KIIMMaKCHOE Co001IIECTBO,
Kartactpoduueckre mnepecTpoiiku. | CyKIECCHOHHBIN pan.
DnyKTyaluu. Hampasnennsle | Xapakrepu3oBaTh CYKLIECCHUMU:
3aKOHOMCEPHLIC CMCHBI COO6IIIeCTB TNEPBUYHBIC u BTOPUYHEIE, BI/IGHI/IOTCKa HOK
— CYKIECCHU. HepBI/I‘IHBIe " | IpUBOAUTH ux IIPpUMEPHIL )41 httDS//m edSOO ru
BTOPHUYHBIC CYKIIECCHU u HUX | Ha3bIBaTh IIPUYHHBI CMCHBbI - y :
76 Vi3meHeHus: coo0I1IecTB — CYKI[ECCHH p K p /863eb46a
MIPUYUHBL. AHTpONIOreHHBIE | COOOIIECTB. CpaBHUBaTh https://m.eds00.ru
BO3ZEHCTBUS  HAa  CYKIIECCHHU. | BPEMEHHBIE u KOpEHHBIE /8636-3b5f<;:1 '
KnnmakcHoe c0001IecTBO. | OMOreoneHo3pl Ha KOHKPETHBIX | —
bropasHooOpa3ne © TONHOTA | MpUMeEpax CBOEH  MECTHOCTH.
KPYTOBOpOTa BENIECTB — OCHOBa | MonenupoBaTh pe3yJbTaThl
YCTOMYHMBOCTH COOOIIIECTB. MpoIrieccacMeHbl  OMOreoIeH030B
o BJUMAHUEM AHTPOIIOICHHOI'O
¢dakropa
PackpriBaTh cojiepKaHue
TEPMHUHOB u TIOHATHI:
(HUTOILIAaHKTOH, 300IIAHKTOH,
SIPyCHOCT. XapakTepuzoBaTh
IPUPOAHBIE  HKOCHUCTEMBI,  HUX
OCHOBHBIE = KOMIIOHEHTHl  (Ha
IpUMepe 03€pa, XBOMHOIO |
IIpupomasie sxocucTembl. | | PIMEP pa bubmmoreka [IOK
N MITUPOKOIMCTBEHHOTO neca). .
DKOCHCTEMBI  03€p H©  peK. . | https://m.edsoo.ru
. OOBSACHATH NPUYMHBI PA3THMYHOH
77-78 | IIpupoaHbIE SKOCHCTEMBI. DKOCHUCTEMbI MOpPEi MW OKCaHOB. /863eb46a
Oromaccel MIPOAYIIEHTOB u .
DKOCHCTEeMbl ~ TYHOp,  JIECOB, https://m.edso00.ru
. KOHCYMEHTOB B IPUPOIHBIX
CTEIeH, MyCThIHb. /863eb5fa
9KOCHCTEMAX. CocraBiATte

NacTOWINHBIE W JIETPUTHBIC NN
NHUTaHUS TPUPOIHBIX IKOCHCTEM.
[TpuBOANTH pUMEpEI
OpraHMW3MOB, BXOJSIIUX B COCTaB
(HUTOIUIAaHKTOHA, 300IJIAHKTOHA,
O6entoca. (OOOCHOBBIBATH POJIb
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SPYCHOCTH B JKM3HM HA3EMHBIX
9KOCHUCTEM. CpaBHUBaTh
Oromaccy 1 MPOIYKIIUIO BOJHBIX U
HAa3eMHBIX DKOCHCTEM

PackpsiBath COIEpKAHUE

TEPMUHOB u MIOHSTHUI:

arposKocucTema, arporeHos,

MOHOKYJBTYpa. XapaKTepH30BaTh

OCHOBHBIC KOMITOHEHTbBI
AHTpONOreHHbIE 3KOCUCTEMBI. | aTPO3KOCUCTEMBI. [puBonuts | bubnmoreka LJOK
Arposkocucrema. ArporeHos. | mpuMepsl arposkocucrem. | https://m.edsoo.ru

79 AHTPOIOTr€HHBIE YKOCHCTEMbI Paszmuuus Mexay | CocTaBisiTh Lenu mutanus | /863eb46a

AQHTPOIOTCHHBIMH M TIPUPOJHBIMHU | arpoIeHO3a. O6ocHoBbIBaTh | https://m.edsoo.ru
IKOCHCTEMaMH. NPUYUHBI HHU3KOH ycToiunBocTH | /863eb5fa

arpo’KOCHCTEM. CpaBHUBaTh

arpodKOCHCTEMBI U IIPUPOJHBIE

IKOCUCTEMBI.  XapaKTepH30BaTh

pONb  YelIOBeKa B COXpaHEHHH

YCTONYMBOCTH arpodKOCUCTEM
YpOOIKOCUCTEMBI. OcHoBHbIe | PackpriBaTh coJiepyKaHne
KOMITOHEHTBI ypOOIKOCHCTEM. | TEPMUHOB " MOHSATHI:
l'opoackass ¢mopa wu  dayna. | ypboskocucrema,
CuHaHTpONH3AIH TOPOJICKON | CHHAHTPOIH3ALIHS, rOpoACKas
(hayHbI. buonornueckoe u | diopa, TOpOJICKast (hayna,
XO3SICTBEHHOE 3HAYeHHE | YKOMOHUTOPHUHT.
arpodKOCHCTEM M ypOOIKOCHUCTEM. | XapaKTepHU30BaTh ocHOBHEIE | bubmmoTeka [JOK
3aKOHOMEPHOCTH (HOPMHUPOBAHHUS | KOMITOHEHTBI ypboskocucteM. | https://m.edsoo.ru

80-82 | YpboakocucTeMpl. DYKOMOHUTOPHHT OCHOBHBIX B3aumoseicTBuii | OnuceiBath  Ouonoruueckoe u | /863eb46a

OpraHMu3MOB B 9KOCHCTeMaXx. Poib | X03SHCTBEHHOE 3Havenue | https://m.edsoo.ru
KacKaJJHOTO sddexra U | ypbosKOoCcHCTEM. IMpuBoauTs | /863eb5fa

BUJIOBYTU(UKATOPOB  (KITFOUEBBIX
BHUJIOB) B (DYHKIIMOHWPOBAHUU
skocucteM. llepeHoc sHeprum u
BEILIECTB ~ MEXIYy  CMEXHBIMH
3KOCHUCTEMAaMHU. YcroitunBocTh
OpPraHU3MOB,  TONYJSIUUH |

IpUMEpPHI U OLICHUBATh COCTOSTHUE
ypO0IKOCHCTEM CBOSH MECTHOCTH.
BrisBisATS 0COOEHHOCTH
TOpOACKOW GIOpel U (payHBI
CpaBHMBaTh ypOOIKOCHUCTEMBI H
PUPOJHBIE SKOCUCTEMBI
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3KOCUCTEM B YCIIOBHSIX
€CTECTBEHHBIX U aHTPOIOICHHBIX
BO3JICHCTBUH. MexaHu3mbl
BO3/ICHCTBUS 3arpsA3BHEHUN pa3HbIX
TUIIOB Ha CyOOpPraHU3MEHHOM,
OpPraHU3MEHHOM, MOIYJISILIHOHHOM

u 3KOCHUCTEMHOM YPOBHSIX,
OCHOBBI 3KOJOTUUECKOTO
HOPMHUPOBAHHUSI aHTPOIIOT€HHOT'O
BO3JIEUCTBUS. Mertononorus

MOHUTOpHHIa CCTCCTBCHHLIX U
AHTPOITOICHHBIX 9KOCUCTEM.

X buocdepa — riaodanbHasi IKocucTEMA
PackpsiBathb COZEpKAHUE
TePMUHOB U TOHATHIA: Omocdepa,
KHUBOE BEIIECTRBO, KOCHOE
BEIIIECTBO, OMOKOCHOE BEIECTBO,
ouorenHoe BemniecTBo. [IpuBOIUTH
(bopMyITUPOBKU OCHOBHBIX
nonoxenut  yuenuss B. .
buocepa — oOmiennanerapHas | BepHaackoro 0 ouochepe.
o0omouka 3emiTH, T/Ie CYIIeCTBYeT | XapaKTephu30BaTh obiacti
WIA  CyINIeCTBOBala  JKW3HB. | OMoc(ephl U UX COCTaB, HA3bIBAThH
PazButme  mpencraBimeHuit 0 | obiacth pacmpoctpadenus | buommoreka [JOK
buocdepa. Ctpykrypa u coctan )
83-84 ouochepe B Tpymax . 3iocca. | )KMBOro BeimiectBa B obomoukax | https://m.edsoo.ru
ouochepsr
Vuenne B.M. Bepraiackoro o | 3eMid M BBIABISATH NPUUYHHEL ero | /863ebb5e

ounocdepe. Obmactu Onochepsr u
e€ cocraB. JXuBoe BelmEeCTBO
omocdeps! u ero GyHKIUA

Pa3ITMYHOrO pacnperneneHusl.
[lepeuncnaTh (QYHKIUU >KABOTO
BemectBa Oumocdepsl  (razoBas,
OKHUCITUTEIIEHO-

BOCCTAHOBHUTEIBHAS,
KOHIICHTPAIIMOHHAS,
OMOXUMHYECKAS). [IpuBoauTh
TPUMEPBI peodpasyoero

BO3/ICHCTBUS KMBOTO BEIIECTBA HA
onochepy. AHamu3MpoBaTh U
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3aKOHOMEPHOCTH CYIIECTBOBAHUS

OLICHUBATD OHMONOTHYECKYIO
uHpOpMAIMI0 O  TII00ATBHBIX
9KOJOTHYECKUX npobiemax
onocheppl, momydaemyr U3
Pa3HBIX UCTOUHHKOB.

PackpsiBath COIEpKAHUE
TEpPMHUHOB U TOHSTHIA: r100aTbHas
IKOCUCTEMA, JMHAMHYECKOE
paBHOBECHE, KPYTOBOPOTHI
BEIIECTB, OMOreOXNUMHUYECKIE
LMKJIBL. XapaKTepu30oBaTh
ocobeHHOCTH  Omocdepbl  Kak
rI100aIbHOMN 9KOCHCTEMBI.

ounochepsl. Oco6ennoctu | Onpenensats GyHKIU0O Onocheps
Oouochepbl  Kak  [I00aNbHOM | B OOeCHeueHWH  OMOTreHHOro
3KOCUCTEMBI. JmHaMuueckoe | KpyroBopoTa BelllecTB Ha Iutanere. | bubnmmoreka [JOK
85-86 3axonomeprocTn cymecTBoBanus paBHOBECHE B onoctepe. | Xapakrepru3oBaTh ocHoBHBbIe | https://m.edsoo.ru
ouochepnl. KpyroBopoThI BelecTs )
KpyroBopoTst BEIIIECTB W | KpyrOBOPOTHI: BOABI, yriepona, | /863ebdl6
OMOreOXUMHUYIECKUEC OUKIEI | a3ota. CpaBHHBATH OCOOCHHOCTH
(yreponma, a3ora). PUTMHYHOCTE | KpyroBopora Pa3ITUIHBIX
SIBJICHUH B Onocdepe. BemiecTB. OTneHUBATHL 3HAUYCHHUE
KpYroBOpoOTa BCIIICCTB TUTS
CYIIECTBOBAHUS XKHU3HH Ha 3emiie.
OOBSICHATH PONIb OPraHU3MOB B
OMOJTOTHYECKOM KpyrOBOpOTE
BEIIECTB. Briasiare
JITHAMUYECKOe paBHOBecHe
omocdepsl.
3onanpHOCTE Oochepsr. [lonsTue | PackpriBaTh coJiep KaHme
0 6rome. OCHOBHBIC OMOMBI CYIIIA: | TEPMUHOB W TIOHATHH: OHOMBI,
TyHJpa, XBOITHBIE jeca, | TYHOpa, XBOITHBIE neC, | poo o reka ITOK
87-88 3oHanpHOCTH OMochepbl. OCHOBHBIE CMEIIaHHBIC U | CMEIIaHHbIC T€CA, | e //m.eds00.ru
OMOMBI CymIH. Y CTOWYHBOCTH Onochepsl IIMPOKOJUCTBEHHBIE JIeCa, CTEIH, | NIHPOKONMCTBEHHBIE JIECA, CTENH, | jarn e

CaBaHHBI, ITyCTBIHU, TPOITUYECKHE
nmeca, BbICOKoropmsi. Kimmar,
PACTUTENbHBIA U >KUBOTHBIM MUP

CaBaHHbI, IIYCTBIHU, TPOIINYCCKUC
JieCa, BBICOKOI'OpPbII. Iloka3eiBaTh
Ha KapT€ W XapaKTCpU30BaATb
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ouomoB cymm. CTpykTypa ¥
(GYHKIHMS KHUBBIX CHCTEM, OIICHKA
UX PpECYypCHOro MOTEeHIWala M
OonochepHbIX QYHKIHH.

OCHOBHBIC OHOMBI CyIIH.
CpaBHUBaTh 0COOEHHOCTH
KiinMaTa, 1mo4B, paCTUTCIBHOIO U
JKUBOTHOTO MHUpPa pa3HBIX OMOMOB
cymu 3eMid. BBIIBIATh NpUYUHBL
30HAJILHOCTH B Ouocdepe

Xl

Yesi0BeK H OKPYKAKOIIAsI cpeia

89-90

BosnaeiicTBre yeaoBeka Ha Orochepy

OKOJNOTWYecKue KPUBUCHI M HUX
npuurHbl. Bo3aeiicTBue uenoBeka
Ha  Ouochepy.  3arps3HeHuc
BO3MymIHONH  cpempl.  Oxpana
BO3MyXa. 3arpsa3HEHUE BOIHOU
cpensl. OXpaHa BOJHBIX PECYPCOB.
Pazpymreane  mouBel.  OxpaHa
MMOYBEHHBIX pecypcoB. M3meHneHmne
KITUMaTa

PackpsiBath COZEpKAHUE
TEPMHUHOB U ITOHSITHI: aTMOCcdepa,
BEIIIECTBA-3arPSA3HUTEINH,

NapHUKOBEIH 3ddekT, «o30HOBas
JBIpa»,  «KUCIIOTHBIE  JOXKIHY,
ruzapochepa, 3BTpOdHUKAIUS
BOJIOEMOB, TI0YBa, HPO3US IOYB,
MECTULIAIBI, JKOJIOTMYECKUU
KpH3HC. AHam3upoBaTh
AHTPOIOI'CHHBIC (hakTopsI
BO37CHCTBUS Ha Ouochepy (ponb
YeJoBeKa B MPHUPOJIE) HA Pa3HBIX
dTanax pa3BUTHS YEIOBEYECKOro
ob1mrecTBa. XapaKkTepu30BaTh
ri1o0aJIbHbIC JKOJIOTHYECKUE
MpoOJIEMBI; OCHOBHBIC HCTOYHHKH
aTMOC(epHBIX 3arpsA3HEHNN;
JKOJIOTHIECCKIE MPOOIEMBI,
CBSI3aHHBIE €  YBEIWYCHUEM
TPAHCIOPTa B KPYIHBIX T'OPOJAX;
3BTPOGUKALINIO BO/IOEMOB;
MOCNICACTBUSL  3arpsI3HCHUS  BOJI
XUMHYECKUMHU BCII[ECTBAMU;
BO3JICHCTBUE YyenoBeKa Ha
MOYBEHHBIN TIOKPOB.
ApryMeHTHPOBATh 3HAYCHUE
IKOJIOTHYECKUX 3HAHUH B
peleHuU BOIpOCa 0

bubmuoreka LIOK
https://m.edsoo.ru
/863ebale
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AHTpONIOreHHOE BO3JCICTBHE Ha
PACTUTENBHBIA U )KUBOTHBIA MHP.

MoJIAep>KaHUH YCTOMYMBOCTH
ouoceps

PackpsiBath COIEpKAHUE
TEPMUHOB u MIOHSTHI:
COKpaieHne OuopasHooOpasus,
oXpaHa TIPUPO/IBI, 0co00
OXpaHsiEMbIE NIPUPOIHBIE
TEPPUTOPUU (OOIIT),
OoTaHUYeCKUT can,
300JIOTHYECKAN HapK.

XapakTepu3oBaTh IJIAHETAPHYIO
poJib  PacTeHUW U KUBOTHBIX.
[IpuBOIUTH TPUMEPHI HPSIMOTO U

KOCBEHHOI'O BO3JIEHCTBHUS
Oxpana PacCTUTENEHOTO u N
YejIoBeKa Ha PACTHTENBHBIA U
. JKUBOTHOrO  Mupa. OCHOBHBIE N
AHTpOIIOTeHHOE BO3/ICIICTBHE Ha YKABOTHBIN mup. | bubnmoreka [IOK
. . OPUHIMIIEL  OXpaHbl  MPHPOJIEI. )
91-92 | pacTUTENBHBIN M JKUBOTHBIA MUP. XapakTepr30oBaTh npuHImIe | https://m.edsoo.ru
Kpacusie KHUTH. Ocobo N
OxpaHa pUpoIBI «Bcemupnoii crparernu oxpansl | /863ebale
OXpaHsieMble IPUPOJHBIE
TeppHTOpHH (OOIIT) MIPUPOIBI». Tlepeuncnsathb
pp " | ocobernoctn pazmuuasix OOIIT.
borannueckue cazbl u
[IpuBomuts mnpumepsr  OOIIT,
300JI0T'MYECKUE TApKU .
PacIoIoKeHHBIX B cBoei
MECTHOCTH. Jloka3pIBaTh  Ha
nmpuMepax OIIaCHOCTh
COKpaIIeHUs OHOJIOTHYECKOTO
paszaooOpazus 3emin. [IpuBoauTH
IPUMeEpHI PeaKuX u
MaJIOYUCIICHHBIX BUAOB PAaCTEHHM
U JKUBOTHBIX CBOEH MECTHOCTH,
3aHecéHHBIX B KpacHble KHUTH
pernoHoB U KpacHyro kaury PO
OcHoBHbIE npuHUUNbl | PackpeiBath coziepKaHue
PauvonansHOE TPUPOAOIIOIB30BAHUE U YCTOMYHBOTO pa3sBUTHUA | TEPMUHOB u nonsTuit: | bubmmorexa LIOK
93-94 | coxpaneHne OMOIOTUIECKOTO YeNoBeUeCTBa u MIPUPOJIBL. | pallMOHATIBHOE https://m.edsoo.ru
pasHoo0pazus 3emiin PannonansHoe MPUPOJIONIOIB30BAHNE, [863ebale
PHUPOAOTIONIB30BAHHE U | ycTolunBOE pa3BUTHE,
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COXpaHeHue OHOIOrHYECKOro
pasHooOpasuss 3emuu.  OOrmume
3aKOHOMEPHOCTHU rI100aTBHBIX
IKOJIOTHUECKHX KPHU3HUCOB.
OcobenHoctu COBPEMEHHOT 0
KpH3Wca W  €ro  BEpOSTHHIC
nocieacTBusi. Pa3putue MeronoB
MOHUTOpPHHTA pPa3dBUTHUA OITACHBIX
TEXHOI'CHHBIX IMpoIeCCOB.
CucreMHbIe HUCCIICA0BaHUA
nepexojia K pecypcocoeperaromie
u KOHKYPEHTOCIIOCOOHOH
JHEPreTUKE. buonoruueckoe
pazHooOpazue ©  OHOpECypCHI.
HamyonanbHbie
WHPOPMAIOHHEIE CHUCTEMBI,
o0ecreunBaOIuUe  JOCTYyI K
uH(OpMaIlMK [0  COCTOSIHUIO
OT/ICNBHBIX BUJIOB U DKOCHCTEM.
OCHOBBI JKOpeaduITuTaIun
9KOCHCTEM U CITIOCOOOB OOPHOBI C
OHMOITOBP S ICHUSIMH.
PekoHCTpyKIIMST ~ MOpPCKHX U
HA3EMHBIX YKOCHCTEM

MPUPOIHBIC pecypchl,
9KOJIOTUYECKUM cle.
Xapaktepu3oBaTh OCHOBHbBIE

MIPUHIUIIB] YCTOWYHUBOIO Pa3BUTHUSA

YeJ0BeYeCcTBa u TIPUPOIBIL.
OnuceiBaTh HEUCHUEPIIAEMBbIE W
ucyepraeMplie MIPUPOTHBIE
pecypcsl, MOT4epKUBas
OTHOCHUTEIHHOCTb

HEHCUEpIIaeMOCTH  MPUPOTHBIX
pECYpPCOB; XapaKTepu30BaTh

MpoueCCbl MX BO3HHMKHOBCHHUA U
yCi10BuUA CPEABI, MPUBOAAININEC K UX
(hOopMHUPOBAHUIO. PackpeiBath
MpOoOIEMBI paIroHaIBHOTO
IIpUPOAOIIOJIE30BaAHUA U HAXOANUTH
IIyTH UX PELICHUS

XI1 Pe3epBHOE Bpemsi

95 O6(36].HCHI/I6 1o TeMe «MHUKPOIBOJIOIIHS
U e€ pe3yabTaThD»

9% O6?6LH€HI/IG Mo TeMme «MaKpO3BOITIOIHS
U e€ pe3yabTaThD)

97 O6o06menue mo teme «lIponcxoxnenue
W pa3BUTHE )KU3HU HA 3eMIie»

98 O6o006menue o teme «IIpoucxoxmeHue
YeroBeKa — aHTPOIIOTCHE3»
O000111eHHE 110 TEME «DKOJIOTHS —

99 HayKa O B3aHMOOTHOIIEHHUSX

OPraHu3MoOB»




O600mmenne mo Teme «OpraHu3Msl U

100 1
cpena oOuTaHusD)

101 O0o001IeHHE 10 TeME «DKOJIOTHUS BUIOB 1
U NTONYJIILAN

102 O606mmenue mo Teme «buocthepa — 1
rio0anbHasi SKOCUCTEMAy

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA':
l.ITaceunuk B.B.,Kamenckuii A.A.,PyounoB A.M. u np./nox pen. Ilaceunuka
B.B. buomorus 10 «xiu. (yrnyOneHHwiii ypoBeHb) AO "U3maTenbcTBO
"IIpocBenienue"

2. Ilaceunuk B.B.,Kamenckuit A.A.,Py6unoB A.M. u ap./mox pen. Ilaceunuka
B.B. buomorus 11 «iu. (yrnyOneHHsii ypoBerb) AO "U3maTenbcTBO
"IIpocBenienue"

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJISA

buonorusi. Pabouas nporpamma. [Ipeamernas nunus «JIunusa xu3au» 10-11
kiacesl (yrinyonennsiii ypoBenb) AO "MsnarensctBo "[Ipocsenienue”
HU®POBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCBI CETHU
NUHTEPHET

«Enunas komnexus Hudposeix O6pazoBaTenbHbIX PecypcoBy»

bub6mnorexa IIOK

http://bio.1september.ru/urok/ -

WWW.bio.nature.ru — Hay4Hble HOBOCTH OHOJIOTHH

Www.edi0S.ru — Diaoc — IEHTP AUCTAaHIIMOHHOTO 00pa30BaHuUs

www.km.ru/education - yueOHbIe MaTepHalIbl U CIIOBapH Ha cailTe

WWW.NSU.ru - buosiorns B BOIIPpOCax U OTBETaX

www.college.ru - Yueouuk mo 6mo1orum OHJIAiH, WJLTIOCTPHPOBAHHBI

.http://nsportal.ru/shkola/biologiya/library/

www.shishlena.ru/5-klass-prirodovedenie/



http://bio.1september.ru/urok/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://planetashkol.ru/redirect.php?q=http://www.nsu.ru/materials/ssl/distance/Biology/Archives/contents.html
http://planetashkol.ru/redirect.php?q=http://college.ru/biology/course/design/index.htm
http://nsportal.ru/shkola/biologiya/library/
http://www.shishlena.ru/5-klass-prirodovedenie/

