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MOSACHUTEJIBHAS 3AIIMCKA
Pabouas npoepamma npeomema «buonoeus. bazoswiii yposenvy ona COO
paspabomana Ha 0CHOGe
HOPMATHBHBIX TOKYMEHTOB:

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

2. denepanbHbIN TOCYAapCTBEHHBINH 00pa30BaTEebHBIN CTaHAAPT CPEIHETO
oO1iero 00pa3oBaHUs, YTBEPKICHHBIM MPUKa30M MUHIPOCBEIICHUS
Poccun o1 23.11.2022 Ne 1014 (manee — dI'OC COO),

3. ®enepasnibHass  oOpa3oBarenbHas MOporpaMma  CpeaHero  oOuIero
oOpazoBaHus

4. OcHoBHas 00pa3oBaTelibHAsI MporpaMMa CpeHero oduiero oopa3oBaHus
MBOY COLI Ne 8.

B nporpamme yuTeHbl HWAEHW W MOJOXKeHUs KOHIENIMU JTyXOBHO-
HPABCTBEHHOTO pa3BUTHUSA W BOCHHUTAHUS JIMYHOCTH TpakaaHnHa Poccuw,
[Tporpammel pa3BuTHs U (OPMHPOBAHUS YHHUBEPCAIBHBIX YUEOHBIX JICHCTBHIA,
KOTOpBIC 00eCIIeYnBarOT (HOPMUPOBAHHUE POCCUNCKON IPaskIaHCKOW UIACHTUYHOCTH.

[Ipu pazpaboTke mporpaMmbl IO OHOJIOTHH TEOPETUYECKYI0 OCHOBY JJIs
ompeneNieHns] TOoAX00B K (OPMUPOBAHUIO COJEpkKaHUA Y4eOHOro mpeaMeTa
«buonorusi» cocTaBWIM: KOHIENTyajdbHble TonoxkeHus @OIroC COO o
B3aUMOOOYCIIOBJIEHHOCTH  IIeJIeH, coJep)KaHus, pe3yJbTaTOB OOydeHUs U
TpeOOBaHUM K YPOBHIO TTOJTOTOBKH BBIITYCKHUKOB, TIOJIOKEHHUS 00 OOITUX IEIAX U
NPUHITUMIIAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpEIHETrO
obmero oopazoBanus B Poccutickoit deaepariiu, a TakKe MOJIOKEHUS O CIIen(puKe
Owosiornu, €€ 3HAYCHUW B TIO3HAHWHM J>KUBOM MNPHUPOALI U oOecreYeHUun
CYIIIECTBOBAHMsI YesoBedeckoro odmiectBa. CorjacHO Ha3BaHHBIM IOJIOKEHUSM,
OTpeieNICHBl OCHOBHBIC () YHKITUH ITPOTPaMMBI 110 OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma no 6mosiorun Aa€T MpeACTaBICHUE O 1eJaX, 00 0011el cTpaTeruu
oOydeHwsI, BOCIUTAHUS U PA3BUTHS 00YUaIONIUXCS CPEACTBAMH YUeOHOTO MpeaMETa
«buonorusy, onpeaensieT 00s13aTeIbHOE MMPEIMETHOE COJIepKaHUE, €0 CTPYKTYPY,
pacrpesielicHue 1o pasjellaM W TeMaM, PEKOMEHIYeMYIO ITOCJICIOBATeIIbHOCTD
M3Yy4YeHHs yIeOHOro MaTeprayia ¢ Y4ETOM MEXKIPEIMETHBIX M BHYTPHITPEIMETHBIX
CBSI3€H, JIOTHMKM 0O0pa30BaTEIbHOIO MpOIlecca, BO3PACTHBIX OCOOCHHOCTEH
00yJaromuxcs.

B mporpaMme 1o 61M0JIOTHH TaKKe YIUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METAlpPEeJAMETHBIM M IPEJAMETHBIM pe3yJbTaTaM OOyYCHUS B
dbopMupoBaHUU OCHOBHBIX BUIOB y4eOHO-TI03HABATEILHOU



NEeATeNIbHOCTU/Y4EOHBIX JCUCTBUM O0OYYaIOIIMXCS IO OCBOCHHUIO COJIEpIKaAHUS
OMOJIOrnYecKoro o0pa3oBaHMUs.

B nporpamme no Ouonoruu (10—11 kmaccel, 6a30BbIN ypOBEHB) peain30BaH
MPUHIMIT TPEEMCTBCHHOCTH B H3Y4YeHUW OwWojoruu, Ojarojgapss 4emMy B HEH
MPOCMATPUBACTCS HANPABICHHOCTh HAa pa3BUTHE 3HAHWW, CBSI3aHHBIX C
(GbopMHpOBAaHUEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PCHHS,  IICHHOCTHBIX
OpHEHTAITU JIMYHOCTH, SKOJOTHICCKOTO MBIIUICHUS, MPEJACTABICHUH O 3J0OPOBOM
oOpasze KW3HU U OEpeXHbIM OTHOIICHHUEM K OKpYXKarolled MNpUpOJHON cpeje.
[TosTomMy Hapsiy ¢ U3ydeHHEM OOIIEeOMOIOTHIECKIX TEOPHid, a TaKKe 3HAHUHU O
CTPOCHUU JKUBBIX CHCTEM PA3HOTO PaHra W CYIIHOCTH OCHOBHBIX IMPOTEKAIONIUX B
HUX TIPOIIECCOB B MPOTpaMMe MO OMOJIOTHH YJEIeHO BHUMAaHHWE HCIIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHWH B TIOBCEAHEBHOM KU3HHM ISl PEIICHHS TPUKIIAIHBIX 33/1a4, B
TOM 4YHUCJIE: MPOPUIAKTHKH HACIEACTBCHHBIX 3a00JeBaHUI YeIOBEKAa, MEIHUKO-
TeHETUYECKOT0 KOHCYTbTHPOBAHUS, 000CHOBAHHUS IKOJIOTUIECCKH 11€7IeCO00pa3HOTO
MOBEJICHHSI B OKPY’KAIOIICH NMPHUPOJTHON Cpejie, aHAIM3a BIUSHUS XO3SHCTBECHHOM
JCATEIIPHOCTH YEJIOBEKA Ha COCTOSIHUE TTPUPOIHBIX U MCKYCCTBEHHBIX DKOCHUCTEM.
YcuneHue BHHUMaHHMS K TPUKIAQIHOW HANPaBICHHOCTH YYEOHOTO TpeaMera
«buonorus» NpoANKTOBaHO HEOOXOIUMOCTBIO 00€CTIeUeHHUs YCIOBUH JIsl peIIeHUS
OJIHOM M3 aKTyaJIbHBIX 3374 IIKOJIHHOTO OMOJIOTrHYeCKOro o0pa3oBaHusl, KOTopas
npennonaraet GOpMHUPOBAHUE Yy OOYYAIOIIMXCS CIIOCOOHOCTH alaNnTUPOBATHCSA K
U3MEHEHMSIM JTMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonoruss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHHsS 3aHUMAET BaKHOE
mecto. OnHa oOecrieunBaeT (popmMupoBaHHEe y OOYYAIOIIUXCS TMPEACTABICHUMA O
HAyYHOM KapTHHE MHpa, PACIIUPSeT M 0000IIaeT 3HAHUS O KUBOM mpupoje, e
OTJIUYUTENbHBIX TPHU3HAKAX — YPOBHEBOW OpTraHM3allMd WU JBOJIOIHUH, CO3AET
yCIOBUS  JIJIsi:  TIO3HAHUA  3aKOHOB  JKMBOM  TPHUPOABL,  (opMupoBaHHS
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOr0 H 0Oe3omacHoro oOpasa
KU3HU, IKOJIOTHUECKOTO MBIIIICHHUS, IIEHHOCTHOTO OTHOIICHUS K KMBOU MPHUPOC
U YEIIOBEKY.

Bonpiioe 3HaueHne OMONIOTHS UMEET TAKXKE JIJISl PEIICHHS] BOCTIUTATEIbHBIX
pa3BHBAIOIIMX  3aJad  CpeIHero  oOmero  o0pa3oBaHMs,  COIMATH3AIUU
oOydarommxcs. M3ydenne Omonmornu oOecnednBaeT ycJIoBHS Uil (HOpMUPOBAHUS
WHTEJUICKTYaJbHBIX, KOMMYHHUKAIIMOHHBIX W HMH(POPMAIMOHHBIX HABBIKOB,
ACTETHYECKOW KYIbTYpPbI, CIIOCOOCTBYET HMHTETPAIMH OWOJIOTHYECKUX 3HAHUU C
MPEICTABICHUSAMH U3 IPYTUX YICOHBIX TPEAMETOB, B YACTHOCTH, PUBUKH, XUMUU U
reorpa¢uu. Ha3BaHHbIE TOMOXKEHHS O MpeAHA3HAYECHWW Yy4eOHOTO TpenMeTa
«buonorus» COCTaBWIM OCHOBY IS ONPENEICHUS TOAXOI0B K OTOOpYy W
CTPYKTYPHPOBAaHHUIO €r0 COJAEpXaHUs, MPEACTABICHHOTO B TIPOrpaMme TI0
OouoJioruu.



OT60p coxmepkanusi yueOHoro npenMera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3ULUNA KYyJIbTYpOCOOOpPa3HOro0 MOJAXO0Jd, B COOTBETCTBHH C
KOTOPBIM OOy4Yaroniuecs JOJDKHBI OCBOUTH 3HAHUST UM YMEHUS, 3HAUUMBbIC IS
dbopmupoBaHusi oOIIEH KyJIbTYpbl, ONPEICIAIONIME aJCKBATHOE IOBEJCHUE
YeJIOBeKa B OKPYIXKaroIIeH MPUPOIHON cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOU nesTeabHOoCTH. Oco0oe MECTO B ATOM cUCTeMe 3HaHUU
3aHUMAIOT AJIEMEHTHI COJIEPKAHUs, KOTOPhIE CIY>KAaT OCHOBOU Jisi popMHUpOBaHUS
IIPEICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHUpAa U
[IEHHOCTHBIX ~ OPHEHTAllUSIX  JHUYHOCTH, CIHOCOOCTBYIOIIUX  T'YMaHHU3alMH
OMOJIOrMYECKOTO 00pa30BaHMUs.

CtpykTypupoBaHue cojJepKaHusi y4eOHOro maTepuajia B Mporpamme Io
OMOJIOTMM OCYIIECTBICHO ¢ Y4Y€TOM MPUOPUTETHOIO 3HAYCHUS 3HAHUU 00
OTJIMYUTETbHBIX OCOOCHHOCTSX KMBOW MPUPOJIbI, O €€ YPOBHEBOW OpraHU3allu U
ABOJTIONIMH. B COOTBETCTBUHU C 3TUM B CTPYKType ydueOHOro npeamera «buosnorus»
BBIZICJICHBI CIICYIOIME COACpKaTelibHbIe TUHUM: «buonorus kak Hayka. MeToibl
Hay4yHOTO mo3HaHus», «KieTka kak Ouosoruueckas cucrema», «Opranumsm Kak
ouonornyeckas cuctemayn, «Cucrtema U MHOrooOpasue OpPraHHYECKOro MHUpPay,
«OBOTIOLMS KUBOU MPUPOIBDY, « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Lens uszyuenuss yuebHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHHE  OOy4YaIIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAIBbHOMN
OpraHu3allid JKUBBIX CHCTEM pAa3HOTO paHra ¢ MPUOOpPETeHHE YMEHH
UCIIOJIb30BaTh 3TH 3HAHUS JII TPaAaMOTHBIX NEHWCTBUI B OTHOIIEHMH OOBEKTOB
’KUBOM MPUPOJIBI M PEIICHUS PA3TUYHBIX )KU3HEHHBIX TPOOIIEM.

Joctkenue 1enu u3ydeHus: ydyeobnoro npeamera «buonorus» Ha 6a30BoM
ypOBHE 00€CTIeunBaeTCs PEIICHUEM CIEYIONINX 3a/1au:

OCBOCHHE OOYYaIOIIMMHUCS CHCTEMbl 3HAHUN O OHOJIOTMUECKUX TEOPHUSX,
YUECHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUIaX, CIYyKAIIMX OCHOBOM
st GOpMUPOBAHUS TPECTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MUpa, O
METO/IaX HAYYHOTO MMO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM pa3HOr0 YpOBHS OpPraHU3alliU, BBIJAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHuE y OOYyYaIONMIUXCS TO3HABATEIHHBIX, WHTEIUICKTYaJbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B Mpollecce aHaldu3a JaHHBIX O MYTSIX pPa3BUTHUS B
OMONIOTMY HAYYHBIX B3IJIS/IOB, WJEH W TIOIXOJOB K M3YYEHUIO JKUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3alNY;

CTAaHOBIICHHE Y OOydYarOmMXCA OOmed KyJabTypbl, (YHKIIMOHATHHOU
IPAMOTHOCTHU, Pa3BUTUE YMEHUN OOBSICHATH U OILICHUBATH SIBJICHUS OKPY>KAIOILETO
MHpa KUBOM NPHUPOIbI HA OCHOBAHWU 3HAHUU U OIbITA, MOJYYEHHBIX IPU U3YUCHUHU
OHOJIOTHH;



(¢opMupoBaHuEe y OOy4arolMXCS YMEHHMA WLTIOCTPUPOBATh 3HAYEHHE
OMOJOrMYEeCKUX 3HAHUUW B MPAKTUYECKOM JESITENIbHOCTU YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTUI;

BOCIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH IO3HAHUS YEJIOBEKOM >KUBOMU
MIPUPO/JIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS ITUIECKUX
HOPM IpU IPOBEJECHUN OMOJOTUYECKUX UCCIIEA0BAHMIA;

OCO3HAHHME IIEHHOCTH OWOJIOTMYECKUX 3HAHUM JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKON KYJIbTYpBI, 1JIs1 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHHI B TTOBCEITHEBHOW JKU3HH JIJIS
OLICHKH TMOCJIEJICTBUIA CBOEH ESITEIbHOCTH MO OTHOLICHUIO K OKpY Karollen cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE W COOJIIOICHHE Mep NPOPUIAKTUKH
3a00seBaHM.

®opmMbl yueTa padoyeil nporpaMMbl BOCIIMTAHUSA

BocrnuratenbHbIN MOTEHITHAN NTpeaMeTa «bHoJIOTHs peanu3yeTcs yepes:

— YCTaHaBJIWBAaHHUE JOBEPUTEIBHBIX OTHOIICHUH MEXKIy Yy4YUTEIEM H
00yYarOIIMMHUCS, CITOCOOCTBYIONTUX TTO3UTHUBHOMY BOCIPHSITHIO YYAIIIUMHUCS
TpeOOBaHUI U IPOCHO YUUTEIIS;

— TpUBJICYCHUE BHUMAHHS YUaIIUXcs K 00CyXTaeMoi Ha ypoke HH(POPMAIIHH,
AKTUBH3AIlMU TT03HABATEILHOMN IESITEIILHOCTH yUalTuXCs;

— TMOOYXJIEHHE yJaluXxcs COOJII0IaTh HAa YPOKE HOPMBI YICOHON TUCITUTITHHBI
¥ CaMOOPTaHHU3aIUH;

— MOJJCP)KMBAHMEC B KOJUICKTHBE Y4YalllMXCA JAPYKEITIOOHYI0, ICIOBYIO
00CTaHOBKY;

— CO3/IaHME YCIIOBUH IS CaMOCTOSATEIBLHOTO TIOMCKa, OTOOpa, OILCHKH
UHGOPMAIMK YYAIIIMMHKCS, UCTIOIB3Ys Pa3HOO0Opa3HbIC HCTOYHUKH;

— (¢dopmupoBaHHE y OOYYAIOMUXCA KYJIBTYPHl 30pPOBOIO0 M 0€30MacHOTO
o0Opa3a XK13HH,

— (dopMHUpOBaHUE IKOJOTHIECCKON KYJIbTYPHI IOBEICHHUS;

— UWHUIAHPOBAHWE M  TOAJCP)KKA  HCCIICIOBATCIIbCKON  JCATEILHOCTH
oOydJaromuxcs B paMKax peain3allid MU WHIUBUAYAJIbHBIX W TPYMIIOBBIX
UCCIIEIOBATEICKUX TMPOEKTOB, YTO JACT OOYYaIOIUMCS BO3MOXKHOCTH
IPHOOPECTH HABBIK CAMOCTOSITEIIHHOTO PEIICHUSI TEOPETUIECKOUN MPOOIEMBI,
HaBBIK TCHEpUPOBaHUS W O(OPMIICHHUS COOCTBEHHBIX HJICH, HAaBBIK
YBaKUTEIBHOTO OTHOIICHHUS K UYyKHM HJIesIM, OoQOpMIICHHBIM B paboTax
IPYTUX HCCIeaoBaTelield, HaBbIK MyOJWYHOTO BBICTYIUICHHS IIEpe]

ayAUTOPUEN, ApTYMEHTUPOBAHHS U OTCTAMBAHUS CBOEH TOUKH 3PEHHUS



— pa3pshKeHHE HaIpsDKEHHOM OOCTAaHOBKH B KJIacce; MPHUBJICYCHHE BHUMAHHS
ydammuxcst K o0cyxaaeMoi Ha ypoke HHPOpMaIuH;

— CO3/aHue YCIOBUH JAis pa3sBUTHA TBOPUECTBA M MCCIIEIOBATEIbCKON
JEeSATENbHOCTU 00Yy4atONINXCs;

— MHUIMUPOBAHUE yYAIIUXCS K 00CYKIEHUIO, BBICKa3bIBAHUIO CBOET'O MHEHUS,
BBIPAOOTKE CBOEI'O OTHOLLEHUS 10 IOBOY, TOJIy4aeMOM Ha YPOKE COLUAIBHO
3HAUYMMOU MHGPOPMALIMH.

B cucreme cpemnero o6miero oOpaszoBaHusi «buosorusi», mzyuaemass Ha
0a30BOM ypOBHE, SIBIISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOJSAIIUM B
cocTaB npeamMeTHolN obnactu « EcTrecTBEeHHO-HAYYHBIE TPEIMETHIY.

Jlnst u3yuenus 6uogoruy Ha 6a30BOM YPOBHE CpeJIHET0 o0I11ero o0pa3oBaHusI
otBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Heaenio), B 11 kmacce — 34 gaca
(1 gac B Henenmo).



COILEPKAHUE OBYUEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOLIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueit, ITUKON, ICTETUKOW U MPaBOM.
Ponb 6uonorun B popMupoBaHUU COBPEMEHHON HaAy4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOIbI (HAOTIOICHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, Kiaccuukamus, MOJETUpOBaHUE, CTaTUCTUYecKas o0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konsuos, [Ix. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeTObl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHue pas3IWYHBIX METOJIOB TPH
U3Y4YEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U UX OPraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
YKUBBIX CUCTEM OT HEOPraHUYECKOU IPUPOJBL.

CaolicTBa OMOCHCTEM U UX pa3zHOoOpasue. YPOBHU OpraHu3alii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJIAIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIeHOTHYECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OaaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
Hes3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS W
YeTBEPTUYHAA CTPYKTypa). XUMHUYECKHE CBOMcTBa OenkoB. buonoruueckue
GyHKIMHN OEJKOB.



depmeHThI — Onosiorudeckue katanuzatopbl. CTpoeHue pepMeHTa: aKTUBHBIN
LeHTp, cyoctpatHas cneuuduuHoctb. Kodepmentsl. Butamunbl.. Otauuus
(epMEHTOB OT HEOPTraHUUYECKUX KaTalu3aTOPOB.

VYrieBoabl: MOHOCaXapu/ bl (TJIFOKO3a, pu003a U 1e30Kcupru003a), Tucaxapuisl
(caxapo3a, JakTo3a) W ToJHcaxapuabl (Kpaxmaa, TJUKOreH, IeJUII0JI03a).
buonoruyeckue GpyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qochomunuasl, crepouAbl. [ 'HapodUIBHO-
ruapopoOHble cBoWcTBAa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJI€BOJIOB, OEJIKOB U JIUMHJIOB KAaK UICTOUHUKOB SHEPTHUH.

HyxnennoBsle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

[urtonorus — Hayka o kietke. KiierouHast Teopust — mpuMmep B3auMOICHCTBUS
ujel u HaKkToB B HAYYHOM TTO3HAHUHU. MeTO/Ibl U3yUeHHUS KIIETKH.

Kinerka kak nienmoctHas xuBasi cucteMa. OO0Iue Mpu3HaKky KJIETOK: 3aMKHYTast
HapyxHass MemOpaHa, Moiekynbsl JIHK kak renernueckuit ammapar, cucrema
cuHTe3a Oeka.

Tunsl KJIETOK: »JyKapuoTHyeckas M mpokapuoTudeckas. OcoOeHHOCTH
CTpOeHUusl TpoKapuoTudyeckoil kineTku. Knerounas crenka Oakrepuid. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
dbyakmuu. [Tnazmarudeckas memOpaHna, e€¢ cBoiictBa U GpyHkiuu. [lutomnasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHJAPWH, IUIACTHBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTua. Buael mractua. HememOpanHBIC
OpraHOUIbl KJIETKH: PUOOCOMBI, KJIETOUHBIA LIEHTpP, LEHTPHUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaropHbiii eHTp kiaeTku. CTpoeHme snpa: suepHas o00JoYKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Jnarpammel: «PacripenenieHne XuMUYECKUX 3JIEMEHTOB B HEKUBOU IPUPOJIEN,
«PacmpenienieHne XMMHUYECKUX DJIEMEHTOB B KUBOW MPUPOJE».

Tabmuubl u cxembl: «llepuoamyeckass Tabauna XUMHUUYECKUX 3JIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «bruocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI OENIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne moiaekybl
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AT®», «CtpoeHne 2yKapUOTHYECKON KIETKH», «CTPOCHUE KUBOTHOU KIIETKHU,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE MJii MPOBEICHUS
HaOJIOJICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYecKUe PadoThbI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabora Ne 2. «J3ydenuwe cTpoeHHs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepuil MOJI MHUKPOCKOIOM Ha TOTOBBIX MHKpOIIpernaparax U HX
OMHMCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIIIUSL  (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHUS BEIIECTB W DHEPrMH B TMOHUMAaHUHU
MeTaboIn3Ma.

Tunel oOMeHa BelecTB: aBTOTpOodHBIN U rerepoTpodHbIi. Ponb pepmenTOB B
oOMEHE BEIlIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CpetoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
doTocunTe3a. IhPekTUBHOCTL PoTOCHHTE3a. 3HaAUCHHE (HOTOCUHTE3A ISl KU3HH
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (GOTOCHHTE3 M CIOCOOBI MOBBILIEHUSI €TO0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIoNne OakTepuu. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KIeTKe. PaciuernieHue BelecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHHUE YHEPTUHU B KIETKE. DTaIbl JHEPTETUIECKOro oOMeHa. [ mukonms.
Bbpoxenue m ero Buabl. KucimopogHoe OKUCIEHHE, WU KIETOYHOE JIbIXaHUE.
OxucnutensHoe pochopmmpoBanue. IPPEeKTUBHOCTh SIHEPTETUUECKOTO OOMEHA.

Peakniunm wmatpuuHoro cuHre3a. ['eHermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopManmu B KiIeTke. ['€HETHMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsnuu. KoawpoBanue amMuHOKUCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. Mctopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KMBOTHBIX W YEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc mmmyHonedunura yenoBexka (BUY) — Bo30ymutens CIIM/la.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdemoHcTpanum:

[Toptpetsr: H. K. Konsuos, /. Y. Banosckui, K. A. Tumupszes.

Tabmunpl u cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunres», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuuecKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3zHeHHbI nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne JIHK u Tpanckpumnuumsy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdaza u MuTO3.
[Ipormecchl, mpotekaronue B uHTep(daze. Peruukaius — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOrMUECKNE OCHOBBI Pa3MHOXEHHUS U  MHIAUMBUAYAIBLHOIO  Pa3BUTHS
OpraHU3MOB.

Henenue kinetkn — Muto3. Cranun muto3a. IIponecchl, nmpoucxonsdiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

dopMBbI pa3MHOKEHHST OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXXEHMS: JEJICHUE HaJBOE, ITOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHUE. VMIcKycCTBEeHHOE KIIOHMPOBAaHHE
OpPraHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUH.

[TonoBoe pa3MHOXKEHHE, €TO0 OTIINYUS OT O€CIIOI0TO.

Meiio3. Cranuun meno3za. Ilpoueccsl, mpoucxoisiiue Ha CTaaAusSX MeHo3a.
IToBenenne xpomocom B Meno3e. KpoccuHrosep. bHOIOrMYecCKuUid CMBICT H
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TOJOBBIX KIETOK Yy IKUBOTHBIX.
[TomoBbie kene3bl: CeMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHMIEKIIeTKa) — CIEepMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SMIEKIETOK W crepMaTo30uAoB. OIUIOA0TBOPEHHE.
[TapTrenorenes.

NunuBuayansHoe pa3BuTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorene3). Dtanbl YMOPHOHAIIBHOTO Pa3BUTHS Y IO3BOHOYHBIX JKHBOTHBIX:
npoOneHue, racTpyisauus, opranoreHes. IloctamOpuonanbHoe pazBuTHe. Tumbl
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JuYuHOuYHOE). Bnusnue
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Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DPOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaxktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounsrii nmukin», «Pemnukauus JHK», «Mutosy,
«Meiosz», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIMIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnaparthbl «CrniepmMaTo301 bl
MJIEKOTTUTAIOIIET0», «SMIeKneTka MieKkonuTaromero», «Kapuokuues B KieTKax
KOpeIlKa JyKa», MarHuTHas MOJeb-alnmuiukanus «JleaeHue KIeTku», MOJENb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

JlaGoparopnast pabora Neo 3. «HaGmromenwe MuTo3a B KIETKAX KOHYHMKA
KOpEIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopHast paGota Ne 4. «/3ydeHue CTpOEHHs TOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus passutus renetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAaHOBJICHWU TEHETHKHU. BKIan pOCCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE . MeHaenem.
MonoruOpuiHOe CKpelMBaHWe. 3aKOH €IMHOOOpa3us THOPHIOB IIEPBOTO
nokosieHus. [IpaBuino TOMUHUPOBaHMS. 3aKOH paclleIuieHUs Ipu3HaKoB. [ unoresa
YuCTOTHI raMeT. [1oyIHOE 1 HenmoaIHOe TOMUHUPOBAHUE.

JuruOpuaHoe  cKpeumuBaHuWe. 3aKOH  HE3aBUCUMOTO  HACJIEIOBAHMS
npu3HakoB.  lluToreHeTndeckre - OCHOBBI ~ TUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmzupyroniee ckpemmBanue. Mcnoib30BaHne aHATU3UPYIOLIETO CKPEIIMBAHUS
TUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuermienHoe HacneaoBanue mpusHakoB. Pabora T. Moprana mo cremnieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapylieHne clueruieHnsi FeHOB B pe3yJIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | eHeTUUEeCKHUE KapTHhl.
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I'enetnka mosia. XpoMOCOMHOE ONpeAENeHUE MmoJjia. AyTOCOMBI U TOJOBBIE
XpoMocombl. ['omorameTrHesle W reTeporaMeTHble opraHusmbl. HacnenoBanue
MPU3HAKOB, CLEIIJICHHBIX C MOJIOM.

M3meHunBOCTh. BUIbI N3MEHUMBOCTH: HEHACJIEICTBCHHAS M HACJICICTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYUMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psif ¥ BapualmoOHHAas KpUBasl.
Hopma peakuuun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencTBennas, wium TeHOTUNHYECKas, H3MEHYHMBOCTh. KomOuMHaTHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOMHATHUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsi U3MEHYUBOCTh. Kiaccudukanus MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalnuid. MyTtareHHble (hakTOpHI.
3aKOH rOMOJIOTUYECKUX PSIA0B B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

Buesnepnast HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeAesIeHUE reHOTHIIA:
MMOJJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C ITOMOIIBIO
[111P-anamm3a. HacnencTtBennbie 3a0ojieBaHUsS 4YeJIOBEKAa: TICHHBIC OOJIC3HH,
00JIe3HU C HACJEJCTBCHHOM MPEAPaCTONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HH.
ComaTtnueckue | TeHepaThuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuUHITUIIBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTUKH, MPOGUIAKTUKHA U JICYCHUS] TEHETUYECKHUX
Oose3Hel. MeanKko-TeHETHYECKOe KOHCYJIbTHPOBAaHHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHHH TeHETHICCKUX 3a00JI€BaHNI YEII0OBEKA.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuos.

Tabmwurp! 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHNE U €T0 ITUTOTCHETHYCCKAas
OCHOBa», «3aKOH PACIICIIJICHUS U €r0 IIUTOreHETUYEeCKasi OCHOBAY, «3aKOH YUCTOTHI
ramer», «JlurubpuaHoe ckpenpanuey, « L {luromorndaeckne 0CHOBBI TUTHOPHITHOTO
CKpemuBaHus», «Meino3», «BzanumMoaencTBue aaieabHbIX TE€HOBY, «l €HeTHYeCKne
KapThl paCTeHHUH, >KUBOTHBIX M 4elIOBeKa», «['eHeTuka monay, «3aKOHOMEPHOCTH
HACJIEJIOBaHUs, CUEIUIEHHOTO ¢ TojoM», «KapuoTumbl yemoBeka M >KMBOTHBIX),
«Bunsl m3amMeHunBOCTHY, «MoaudukanmuoHHas H3MEHUYHBOCTHY, «HacmemoBanme
pesyc-pakropan, «I'eHeTHKa TPy KpoBH», «MyTallmoHHAsS K3MCHUIUBOCTD.

O6GopynoBaHue: MOJSTU-AMIIMKAIIMA «MOHOTHOPHUIHOE CKPEITUBAHKECY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct
XpOMOCOM», MUKPOCKON U MUKpornpenapat «Jpo3zodunay (Hopma, myranuu Gpopmbl
KpPBUIBEB U OKPACKU Teja), repoapuit «I'opox moceBHOM».
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JlabopaTopHblie U NpaKTH4YeCKHe PadoThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
IUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnas pabora Ne 6. «M3yueHue MoauPUKAIIMOHHON U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabotra No 7. « AHaiu3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MUKpOMpEnapaTax.

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue UM aHAIU3 POJOCIOBHBIX
YeJI0BEKay.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W mpolecc. 3ap0oXkaeHUe CEJEKIMH U TOMECTHUKAIIUS.
VYyenne H. U. BaBunoBa o neHTpax MpoUCXOXKACHHUS © MHOI000Opa3us KyJIbTYPHBIX
pactenuil. LleHTpbl IpOUCX0XKAEeHUS JOMAITHUX KUBOTHBIX. COpT, MOPO/a, IITAMM.

CoBpeMeHHbIE METObI CeNeKIMU. MaccoBbId U MHAUBUAYATbHBIH OTOOPHI B
CEJICKIIMU pPACTeHH U KUBOTHBIX. OIlEeHKa 3KcTepbepa. bIM3KOpoICTBEHHOE
ckpemBanue — HMHOpuAMHr. Ywucras nuHus. CKpellMBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHuE — ayTOPUAMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MickyccTBeHHBIN MyTareHe3 U MoJiydeHue
NOJIMIUIONAO0B. JIOCTHKEHUS CENEKIIUU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas MHXKEHEpUs. ITallbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHHpix opranu3moB. Kierounas
uHxeHepus. Kierounsle KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTCHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHUeckue  mpobimembl. MO  —  reHeTHYecKu
MOIU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabmutet u cxembl: kKapta «lIeHTpBI MPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTeHuil», «I[lopoasl ToMallHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacrenuity, «OtnanéHnas ruopuauzanus», «Padotel akagemruka M. @. MiBanoBay,
«llonmummonaus», «OObEeKTh OuUOTEXHONOTUW», «KileTouHble KynabTYypbl U
KJIOHMpOBaHUe», «KOHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJSKH TUIOIOB M KOPHETIIIONOB AUKUX (POPM U KyIbTYpPHBIX
COpPTOB pacTeHuil, repbapuit «CeabCKOX03SICTBEHHBIE PACTCHUS».

JlaGopaTopHble M MpaKTHYecKUe padoThI:

Okckypceusi «OCHOBHBIE METOAbI M JOCTMIKECHMS CEJICKIMM PACTEHHU U
YKUBOTHBIX (Ha CEJICKIIOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
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COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIOIHOHHASI O0HOJIOT US.

[IpennochiiKu BO3HUKHOBEHUS HSBOJIOLMOHHONW TEOPUM. IBOJIIOLMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHHe 3BOJIOLHMOHHON TEOPUH HA pPa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBujerenbcTBa ABOJONUHU. [lasieOHTOIOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUSI BUJIOB B TMaJlEOHTOJIOTHYECKOM JIETONUCH, TEPEeXOoaHble (HOpPMBEI.
buoreorpaduueckue: cxoacTBo u paznuuue GayH u Gjaop MaTepuKOB U OCTPOBOB.

OMOpUOTIOTHYECKUE: CXOJICTBA M Pa3Iu4Ms 3IMOPHUOHOB pa3HbIX BUJIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJWYECKUX MyTeH Yy BCExX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONUU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TMPU OTPAaHUYEHHOCTH PECYPCOB, HEOIpEAeNEHHAss N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopust 3Boironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsinusa kak eITMHUIA BUIA U 3BOJIIOLIUH.

JIBkymue cuiibl ((paKTOphl) PBOJIIOIMK BUAOB B MpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI U JpEud
reHoB. M30as1ust U MUurpanusi.

EcrectBennsiit otbop — HampaBisoomuid (akTtop 3BoIOIUUA. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[IprcnocoOIEeHHOCTh OPraHM3MOB Kak pe3yiabTaT »dBojionuu. [Ipumepsr
MIPUCTIOCOOJICHNI Y OpraHu3MoB. ApoMop(h O3kl U UAHOAATITAIIUH.

Bun wu BumooGpazoBanme. Kputepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONHK:  (priieTHYecKas, IUBEpPreHTHAs,
KOHBEpPreHTHasi, napamienbHas. HeoOpaTumMocTs 3BOJIIOIUU.

[IpoucxoxkaeHue OoT HecleuHaTu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTuBHAs payalysl.

JdeMoHcTpanum:

[Toptpertsr: K. JIunnei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mrosuiep, A. H. Cesepiios.
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Tabnuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOr0 MUpa Ha 3emiie», «3apoablln

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cymecTtBoBaHue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «Ilomysamumy, «MyTranuonnas

U3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanun», «OOIIas aereHepaiusy,
«/IBmxkymme cuibl sBomonuny, «Kapra-cxema wMapupyra nyrtemectBus .
HapBuHa», «bopb0a 3a cymectBoBaHHe», «lIpHUCOCOOIEHHOCTh OpPraHU3MOBY,
«"eorpaduyeckoe BUI000pa30BaHUE», « IKOJIOTHUECKOE BU000pa30BaHUE.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIONIOB M CeMsiH, KoJuiekiusa «[lpuMepsl 3alUTHBIX TPUCITIOCOOJIEHUN Yy
KUBOTHBIX», MOJENb «OCHOBHBIC HAMpPABJIEHUS SBOJIONHMNY», 00bEMHA MOJEIh
«CTpoeHHEe TOJIOBHOTO MO3Ta MO3BOHOYHBIX».

buoreorpaduueckass kapra wmupa, KoJuieKius «@DOpMbI COXPAHHOCTHU
HMCKOMA€MbIX JKMBOTHBIX W pacTeHuil», wMoaenb anmukanusa «llepekpéct
XpOMOCOMY, BIIayKHbIE MpenapaThl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JSATYIIKUY,
MUKporpenapart «JIpo3oduna» (Hopma, MyTaniuu GOpMbI KPBUTBEB U OKPACKH TEJIA).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pab6ora Ne 1. «CpaBHeHHE BHIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlaGoparopnas pabota Ne 2. «Onucanue mpucrnocoOJIeHHOCTH OpraHu3Ma U e
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4dHbIE TPEACTABICHUS O 3apOKIEHUU KU3HH. HayuyHble rumnoress
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
HBOMIOIUS. AOUOTEHHBIA CHUHTE3 OpPraHMYECKHUX BEIIECTB U3 HEOPTaHUYECKHUX.
DKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOHN 3BOooIMU. HavanbHble 3Tamnsl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYP U BO3HUKHOBECHHE MNPOTOKJIETKHU. [lepBple KIETKM M HX 3BOJIOLMSL.
®opmMUpOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButhe xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxeiickas u
nmporepo3oiickass dpel. llameosoiickas spa U €€ mMepuoabl: KeMOPUICKUH,
OPJAOBUKCKHM, CHITYPUICKUM, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥ickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NaJCOr€HOBBIM, HEOrCHOBBIN,
AHTPONOT€HOBBIN.

XapaKkTepuCTUKa KJIMMaTa U TeoJIOTHYecKuX mpoueccoB. OCHOBHBIE 3Tallbl
ABOJIOLIMKM PACTUTEIBHOTO M KHUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUU U
XKUBOTHBIX. [l0siBIIEHME, pACUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.
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Cuctema OpPraHMYeCcKOro Mupa Kak OTpakeHHe »dBoarouuu. (OCHOBHBIE
CUCTEMATHYECKUE TPYIIIBI OPraHU3MOB.

OBOJIIOIMS YeNIOBEKa. AHTPOIIOJIOrMs KaKk Hayka. Pa3Butre npencraBieHuii o
MIPOUCXOXKIAEHNN YeJIoBeKa. MeTtonbl u3ydeHus aHTpororeHeza. (Cxoactsa u
pasyinuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBrxyiue cuiibl ((hakTopsl) anTponorenesa. HacneactBeHHas HK3MEHYMBOCTh
U ecTecTBEeHHbI 0TOOp. OOIIecTBEHHbI 00pa3 >KU3HU, WU3rOTOBJICHUE OpPYAM
TpYJla, MBILUIEHUE, PEYb.

OCHOBHBIE CTaIUH U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbi, Yenosek npaAmoxondmui, YenoBek HeaHaepTalnbCKuM, YesoBek
pa3ymHbIil. Haxonku ucKomaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, 0O0JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIHs.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (dKBaTOpHalbHas),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJIEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4eNOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

IToptpetsr: ®@. Penu, JI. Ilactep, A. . Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabnuuel u cxembl: «Bo3uukHoBeHue CoiHEeYHOW cucteMbly, «Pa3Butue
opraHuyeckoro wmupa», «PactutenpHas Kkietka», <OKuMBOTHas  KIETKay,
«IIpokapuornueckas kieTtka», «COBpeMEHHas CHCTEMa OpPraHUYECKOrO0 MHPA»,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHUS YEIOBEKAa W YEIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «JpeBHue mroam», «llepBbie
COBPEMEHHBIE TN, «HenoBedeckue pacs».

O6GopynoBanue:  Mymspku — «[IpoucxoxxaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPOIA, HEAHJEPTalbla, KPOMAaHbOHLA), CIEHKH WIH
M300pakeHUss KAaMEHHBIX OpYAUH NEPBOOBITHOTO 4YelOBEeKa (KaMHU-YOIIIEPHI,
pyOmna, ckpebia), TeOXpoHOJOruueckas TaOnuma, Koyuiekiuus «DopMbl
COXPAHHOCTH UCKOIIA€MBbIX JKUBOTHBIX U PACTEHUII».

JlaGopaTropHble M IpaKkTHYecKUe padoThI:

[IpakTuueckast padora Ne 1. «M3ydyeHre MCKOMaeMbIX OCTaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKLIUSIX).

DKCKypcusi «IBOJIOIMUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIM WJIK KpaeBeIUECKUN My3ei).

Tema 3. Opranu3Msbl 4 OKpYy:Kawiuas cpeaa.
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DKoJorus Kak Hayka. 3aJaud U pa3Jesibl SKOJIOTHMH. MeToIbl 3KOJIOTHYECKUX
UCCJEeI0BaHUN. DKOJIOTHYECKOE MUPOBO33PEHNUE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYyILHAs, MOYBEHHAs,
BHYTPHUOPTaHU3MEHHAS.

Okonornyeckue ¢akropel. Krnaccudukanus sKoJorudeckux (HaxkTopos:
abuotuyeckue, OMOTHMYECKHME U aHTPOINOTeHHbIE. JleHCTBHE HKOJIOTMYECKUX
(hakTOpOB HAa OPTaHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buotnueckue dhakTopsl. Buibl 6MOTHYECKHUX B3aUMOICHCTBUM: KOHKYPEHIINSI,
XHUIIHUYECTBO, cuMOM03 U ero (opmel. Ilapasutusm, koomepauus, MyTyalu3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HAxJIECOHUYECTBO). AMEHCAIU3M, HEHUTPaIU3M.
3HaueHne OUOTHMYECKUX B3aMMOJIEUCTBHUI ISl CYHIECTBOBAHUS OPraHU3MOB B
IPUPOJHBIX COOOIIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuud. OCHOBHBIE MOKa3aTelu
NOMYJISIIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. JlnHaMuka 4ucIeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

[Toptpetsi: A. I'ymGonbar, K. @. Pynse, O. ['ekkensb.

Tabmuuel 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranuzMoBy», «®Potonepuonuzm», «llomymsun», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTHU NOMYJISIUU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M NpaKTH4YeCKUE PA0OTHI:

Jlabopatopnas padora Ne 3. «Mopdonornueckue 0CoOOEHHOCTH PACTCHUM U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[IpakTrueckas padora Ne 2. «I[loacu€T MIOTHOCTH NOMYJSLNUI Pa3HBIX BUIOB
PaCTEHUI.

Tema 4. Coo01ecTBa M 3K0JT0THYECKHE CHCTEMBI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHasl, Tpoduueckas (nuieBasi). Bunbl-momuHantel. CBs3U B
ouoreHose.

Okonornyeckne cuctembl (dkocuctemsbr). [lonstue 00 »dKocucremMe u
ouoreoneHoze. DOyHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAylUeHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPTHUH B IKOCUCTEME.
Tpoduueckue (nuiieBbie) ypoBHH d3KocucTeMBI. [TunieBbie 1ienu u cetu. OCHOBHBIE
MIOKA3aTeM 3KOCHCTEMBbI: OMOMacca, NPOAYKLUS. OKOJOIMYECKHE MHPaMUJIbIL:
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MPOAYKIIMU, YHUCICHHOCTH, OuoMacchl. CBONCTBA SKOCHUCTEM: YCTOWYHMBOCTD,
camoperyisinus, pazputue. Cykieccus.

[IpupoaHble 3KOCUCTEMBI. DKOCHUCTEMBI 03€p U PEK. IKOCUCTEMA XBOMHOTO
WJIY IIAPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOT€HHbIE  DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonorudeckoe u X035UCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznHooOpaszue kak Qakrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOTO Pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. KuBoe BemectBo u ero (Qgynkuuu. OcoOeHHOCTH Ouochepsl Kak
100anbHOM JKOCUCTEMBI. J[MHaAMUYecKoe paBHOBeCHE M OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOT€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emin. AHTPOTIOTeHHbIE U3MEHEHHs B Ouocdepe.
['moGanbHbIE YKOTOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHUE NPHUPOBI U YenoBedecTBa. CoxpaHeHne 6nopazHoodpas3us
KaKk OCHOBa ycroilunmBoctH Ouocdepsl. OCHOBa palMOHAIBLHOTO YIPABICHUS
IPUPOJHBIMU PECYpCaMU U UX UCIOJIb30BaHue. JloCTHKeHUs OMOJIOTUN U OXpaHa
IPUPOJBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. BepHaackuid.

Tabmunpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTYypay,
«IIpuponubie coobmiectBay, «llenmn nutanus», «IKoJorMyecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO Jiecay, « IKOCHCTEMA
XBOMHOro  Jjeca», «buoreHno3 BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOT€HHBIC BO3ICHUCTBUS HA IPUPOAY», « BakHENIIME UCTOYHUKH 3arpA3HECHUS
BO3/lyXa W TPYHTOBBIX BOj», «llouBa — BaxkHeimas coctamistomnas ouocheps»,
«®akTtopel  gerpaganuu nouB»,  «llapHukoBeii  3ddexT»,  «DakTophI
pPaAMOAaKTHBHOTO 3arps3HeHust Oumocdepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenue xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OMOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIEeCTBaY, KoJieKkiuu «buorienosy», «Bpeaurenn BaxxHEHIIINX
CEbCKOXO3IMCTBEHHBIX KYJIBTYP», TepOapUu M KOJUICKITUN PACTCHUNA 1 )KUBOTHBIX,
MpUHAJJIEKAIINE K Pa3HBIM SKOJIOTMYECKUM TpyIaM ogHoro Buaa, KpacHas kaura
Poccuiickoit  ®enepanun, H300pAKEHUS OXPAHSIEMBIX BUJOB pACTCHUN U
KUBOTHBIX.
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INTAHUPYEMBIE  PE3VJIBTATBI OCBOEHMA  [IPOITPAMMLI 110
B1OJIOI'MN HA BA3OBOM YPOBIEIJE CPEJIHEI'O OBIIET'O OGPA3OBAHUAA

Cornmacuo ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOEHUS 00YYAIOIIUMUCS IPOTPaMM CPENHET0 00IEro 00pa30BaHUs: INYHOCTHBIM,
MeETaINpeAMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHMUS mpeamera «buomorus»
BBIJICJICHBI CIIEAYIOIIME COCTABISIOUIME: OCO3HAHHE O0YYalOUUMUCA POCCUUCKOM
rpakXJaHCKON MJICHTUYHOCTH — FOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOATENILHOCTH U
CaMOOIIPEIECIICHHUIO, HaJn4uue MOTHBAIUH K 00Yy4YEeHUIO ouoJsioruu,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HUCTOPUYECKUX TPATULUA PpPa3BUTUS OHOJIOTUYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYArOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATENbHOCTA II€HHOCTHO-CMBICTIOBBIMM ~ YCTAHOBKAMHU, MPUCYLUIUMH CHUCTEME
Ouonornyeckoro oOpa3oBaHMs, HAJIWYUE DKOJOTMYECKOTO  IMPABOCO3HAHUA,
CITOCOOHOCTH CTaBUTH 1LIEIIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yNbTAaThl OCBOCHUS Mpeamera «buosorus» moCTUraroTcs B
€IUHCTBE Yy4YeOHOM W BOCHUTATEIBHOW JCSATEILHOCTH B COOTBETCTBUU C
TPaJULIMIOHHBIMUA POCCUMCKUMU COLMOKYJIBTYPHBIMU, UCTOPUUYECKUMHU M JTYXOBHO-
HPABCTBEHHBIMH IIEHHOCTSAMH, MPUHATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU
MOBEJICHUS] M CHOCOOCTBYIOT IpoIleccaM CaMOIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEN MMO3UIUN JTUYHOCTH, TATPUOTU3MA, YBAKECHUS
K 3aKOHY W MPaBOMNOPANIKY, YEJIOBEKY TpyAa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
yBaKEHHs, OEPEKHOTO OTHOILIEHUS K KYJIbTYPHOMY HACIEIUI0O M TPAJAUIIHSIM
MHOTOHAIIMOHAIBHOTO Hapoaa Pocculickoit denepanuu, Npupoie U OKPYyKarIeu
cpene.

JIndHOCTHBIE pe3ybTaThl OCBOCHUS yueOHOTO npeameTa «buomaorusy q0MKHBI
OoTpakaTh TOTOBHOCTh M  CIOCOOHOCTh OOYyYaloIIUXCS PYKOBOACTBOBATHCS
chopMUpPOBAaHHOM BHYTPEHHEW TO3WUIHMEH JMYHOCTH, CHCTEMOH II€HHOCTHBIX
OpUEHTAIlu{, TIO3UTUBHBIX  BHYTPEHHUX  YOCXKICHHUH, COOTBETCTBYIOIINX
TPAIUIIUOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIEeCTBa, pacIIUpPEHUE >KU3ZHEHHOTO
ONbITAa U OMNbITA JESITEIBHOCTH B IMPOLECCE pEeAIN3alMd OCHOBHBIX HAIPaBICHUU
BOCIIUTATEIIBHOUN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

10 kiacce

1) rpakaaHCKOTr0 BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIMUA 00YYAIOMErocs Kak aKTUBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBaKEHHE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH JIESITEIIbBHOCTH MPU CO3/IaHUMN YUEOHBIX
MPOCKTOB, pEIIEHWHM Yy4yeOHbIX M T[O3HABATEJbHBIX 3ajJlay, BBINOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;
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CIOCOOHOCTD OMPEEATh COOCTBEHHYIO MO3ZUIINIO 10 OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHITH €€;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb POCCUUCKOMN TPakIaHCKON WMJEHTUYHOCTH, MaTPUOTU3MA,
YBAXXEHHUS K CBOEMY HApoJy, YyBCTBA OTBETCTBEHHOCTHU Iepea PoauHol, ropaoctu
3a CBOM Kpa#, cBOXO PoauHy, CBOM A3BIK M KYyJbTYPY, IPOLLIOE M HACTOsLIEE
MHOT'OHAaIlMOHAJIBHOIr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACIECAUIO U MaMATHUKAM MPUPO/IBI,
JTOCTHMKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HaHMUE JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApO/a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO MTOBEICHMUSI;

CIOCOOHOCTh OIICHUBATh CUTYallUI0 W TPUHUMATH OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs 3CTETHKY ObITAa, HAyYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECCTBEHHBIX OTHOIIICHHUI;

MOHWMAaHWE MOIMOHATIBHOTO BO3EUCTBUS )KUBOW MPUPOJIbI U €€ LICHHOCTH;

FOTOBHOCTh K CAaMOBBIPQXXCHHIO B Pa3HBIX BHUJAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usnyeckoro BOCNUTAHUA, (POPMHUPOBAHUS KYJILTYPHI 3/0POBbSI U
IMOLHOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAaHHUE U peau3allys 3[0pOBOT0 U Oe30macHOro o0pas3a >KU3HH (370pOBOE
nUTaHue, COOMI0IEeHNE TUTHEHNYECKUX MPAaBUII U HOPM, COQIaHCUPOBAHHBIN PEXUM
3aHATHM M OTHbIXa, peryiaspHas (u3uveckas aKTUBHOCTh), OEpexHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3HUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0TIO0HE;

TOTOBHOCTh K AaKTHUBHOM JI€ITEJILHOCTH TEXHOJIOTMYECKOM M COIHAJILHOHU
HAIPaBJICHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATH, IJIAHUPOBATH M CAMOCTOSTEIHHO
BBITIOJIHATH TAKYIO JIESITEIbHOCTD;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O W CaMOOOpa30BaHUIO Ha
NPOTSHKEHUU BCEU KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTHUYECKU 11eJIECO00pa3HOe OTHOUIEHNE K NPUPOJE KaK UCTOUHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHUS;

CIIOCOOHOCTH MCTOJIB30BaTh MPHUOOPETAEMbIC TIPU U3YICHUH OMOJIOTUN 3HAHUS
M yYMEHHMS TpU  peleHUH NOpoOJeM, CBSA3aHHBIX C  palUOHAJIbHBIM
MPUPOJIONONIB30BaHMEM  (COOJNIO/IEHHE  MpaBWi  [OBEACHUS B IPUPOJE,
HAlpaBJICHHBIX HA COXPAaHCHHWE PABHOBECHUS B JOKOCUCTEMAX, OXpaHy BHUJIOB,
3KocHuCcTeM, Orochepsl);



AKTUBHOE HEMPUSATHE IEUCTBUM, NPUHOCAIINX BPEI OKPYXKAIOUIEH MPUPOJHON
cpele, YMEHHE MPOTHO3UPOBATH HEOIArONMPUITHBIE HKOJIOTMYECKUE MOCIIEICTBUS
NPEANPUHUMAEMBIX IEHCTBUN U NPENOTBPALIATD UX;

HaJM4YKUEe Pa3BUTOIO SKOJIOTMYECKOrO MBIIIJIEHUS, IKOJIOTMUECKOU KYIbTYpHI,
OMbITA IEATEIbHOCTH SKOJIOTUYECKOM HANPaBIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMM B MTO3HABATEIbHON, KOMMYHUKATUBHOU U COLIMATILHOM MPAKTUKE, TOTOBHOCTH K
YYaCTHIO B PAKTUYECKOU EATEIbHOCTH 3KOJOTHYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKOM KYIBTYphl KakK CpEICTBa
B3aMMOJICHCTBUS MEXKY JIFOJABMU U MMO3HAHUS MUDPA;

NOHUMaHUe crenuPuky OWOJIOrMU Kak HayKd, OCO3HaHUs €€ pojau B
(GOpMHUpPOBaHUHN PALMOHAIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUHM LEJIOCTHOTO
Ope/CTaBlIeHusT 00 OKpYyXarolleM MHUpe KaK O €IMHCTBE IMPHUPOJbl, YelIoBeKa U
oOlIecTBa, B TO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M PpELICHUU MpodiieM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OHOJIOTMUECKMX 3HaHUM B IeNAX
MOBBILIECHUS 00IIEH KYJIbTYpbl, ECTECTBEHHO-HAYYHON TPaMOTHOCTH, KaK COCTaBHOM
4acTu (PyHKIIMOHAIBHOM I'PAMOTHOCTH 00yJarOIIuXcs, GOpMUPYEMOU ITPH U3YICHUU
OuoJjoruu;

NOHMMAaHHE CYIIHOCTH METOOB IMO3HAHHUSI, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIHOCOOHOCTH WHCMOJB30BATh IIOJydaeMble 3HAHUS [UJIs aHajuu3a M
OOBSICHEHUS SIBJICHUH OKPYXKAIOIIEr0 MUpa U MPOUCXOIAIIMX B HEM M3MEHEHMHI,
yMeHHE JeiaTb OOOCHOBaHHBbIC 3aKIIOUEHHS Ha OCHOBE HAyUYHBIX (PAKTOB H
UMEIOIINXCS JaHHBIX C LEbI0 OJIYYEHHUS I0CTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKHE 3HAHUS i
pelieHus pooJieM B peabHbIX )KU3HEHHBIX CUTYAIUX;

OCO3HAaHHE LIEHHOCTH HAy4YHOW JEATENbHOCTH, TOTOBHOCTh OCYLIECTBIATH
IPOEKTHYIO U UCCIIEIOBATENIBCKYIO IESITENbHOCTh HHAMBUAYAJIBbHO U B TPYIIIIE;

TOTOBHOCTH M CIIOCOOHOCTP K  HENPEPHIBHOMY  OOpa30BaHHIO W
caM000pa30BaHUIO, K AKTHUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM 1O OWOJOTHH B
COOTBETCTBHH C KU3HCHHBIMU MOTPEOHOCTSIMHU.

11 kmacc

1) rpakaaHCKOro BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAXKTAHCKON MO3UIMU 00YYAIONIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBaKEHHE 3aKOHA
Y TIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOM JIESITEIIbHOCTH MPU CO3/IaHUMN YUEOHBIX
MPOEKTOB, pPEHIEHWHM Y4yeOHbIX M I[O3HABAaTENbHBIX 3aJay, BBIIOJHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OMPENEIATh COOCTBEHHYIO MO3UIUIO IO OTHOIICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJEH C pa3HbIMU YOEKJICHUSIMU, KyJIbTYPHBIMHU LIEHHOCTSIMU U
COIMAIbHBIM TOJIOKEHUEM;



FOTOBHOCTh K COTPYAHMYECTBY B IIPOLECCE COBMECTHOTO BBIIOJIHEHUS
y4eOHBIX, TO3HABAaTEIbHBIX M HCCIEAOBATENIbCKUX 3a/1ad, YBaXXUTEIBHOIO
OTHOIIEHUS] K MHEHHUIO OIIMOHEHTOB MNpU OOCYXIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHMUS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKOMN TPakIaHCKON HMIEHTUYHOCTH, MaTPUOTHU3MA,
YBaXXEHHUs K CBOEMY HapoJlly, YyBCTBAa OTBETCTBEHHOCTH mepen PonuHoi, roproctu
3a CBOM Kpa#, cBOXO PoOauHy, CBOM A3BIK M KYyJbTYpPY, IPOLLIOE M HACTOsLIEE
MHOT'OHallMOHAIBHOI0 Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACIEAUIO M MaMITHUKAM MPUPOJIBI,
NOCTHKEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYAE;

CIIOCOOHOCTD OLIEHUBATh BKJIAJl POCCUUCKUX YUEHBIX B CTAHOBJICEHUE U Pa3BUTHE
OMOJIOrMM, MOHUMaHUs 3HAYCHUSI OMOJIOTUU B TIO3HAHUH 3aKOHOB MPUPO/IbI, B )KU3HU
YeJIoBEeKa U COBPEMEHHOTO 00IIECTBa;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHUI0 M 3ammure OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHHUE TYXOBHBIX LIEHHOCTEN pOCCUICKOIO HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO MMOBEICHUS;

CIIOCOOHOCTh OILICHMBATh CUTYaI[MI0O M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILEHUE K CBOMM POJMUTENISAM, CO3JaHUI0 CEMbA Ha OCHOBE
OCO3HAHHOTO ITPUHATHUS LIEHHOCTEW CEMEUHOU )KU3HU B COOTBETCTBUU C TPAAULUSAMU
HaponoB Poccuu;

4) 3¢TeTHYECKOT0 BOCTIMTAHUS:

ACTETHUYECKOE OTHOIIEHHUE K MHUPY, BKIIOUas JICTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIIICHUN;

IIOHMMAaHNE 3MOLMOHAJIBHOTO BO3JAEHUCTBUS )KUBOU IPUPOJBI U €€ LICHHOCTH;

FOTOBHOCTh K CAMOBBIPQKCHHUIO B DPa3HBIX BUJAX MCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPYECKOMN JIMYHOCTH;

5) ¢usuyeckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJIBTYPbI 310POBbS U
3MOIUOHAJIBHOTO 0JIArONOJIyYHs:

MOHUMAaHHE M PeaTM3alns 3I0POBOr0 U OE30MacHOr0 o0pasa >KU3HH (30pOBOE
MUTaHUE, COOIIO/ICHNE TUTUEHUYECKUX TIPABIII M HOPM, COaJTaHCUPOBAHHBIN PEXKUM
3aHATHA W OTAbIXa, peryasipHas (u3u4eckas akTUBHOCTh), OEpexHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOILIEHHUS K COOCTBEHHOMY (U3MYECKOMY U
IICUXUYECKOMY 310POBBIO;

NOHMMAaHWE UEHHOCTM NPaBWI HHAUBHUAYAIBHOTO UM  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHHS B CUTYalUAX, YIPOXKAIOIIKX 30POBbIO U KU3HU JTIOICH;

OCO3HAHUE MOCIEACTBUM M HEMPUSATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs);

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTB K TPYZy, OCO3HAHUE LIEHHOCTH MAacTEepPCTBa, TPYA0Jt00ue;



FOTOBHOCTh K AaKTUBHOW JIESITEJIBHOCTH TEXHOJOTMYECKOW U COLUAbHOU
HaIpaBJIEHHOCTH, CHOCOOHOCTh WHUIIMUPOBATh, IMJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHAThH TAKyIO JEATEbHOCTD;

HMHTEpEeC K pa3iuuHbiM cepam mpodeccuoHanbHON AESITEILHOCTH, YMEHHUE
COBEpIIaTh OCO3HAaHHBIA BbIOOp Oyaymeld mnpodeccun U Pean30BbIBATH
COOCTBEHHBIEC KU3HEHHBIE TUTaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O W CaMOOOpa30BaHHUIO Ha
NPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOTHY€eCKOT0 BOCIIMTAHMS:

AKOJIOTUUYECKH 11eJIECO00pa3HOe OTHOIIEHNE K MPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYyIlIECTBOBAHUS,

MOBBIIICHUE YPOBHS HKOJOTMYECKON KYJIBTYphl: MNPUOOpPETEHHE OIbITa
TJIAHUPOBAHUS TTOCTYITKOB M OIIEHKH UX BO3MOXHBIX MTOCJICICTBUH JIJIsI OKPYKAFOIICH
Cpebl;

OCO3HAHHE TJIO0ATBLHOTO XapakTepa JKOJOTMUECKUX MpoOJeM M MyTed Hux
pelieHus;

CIOCOOHOCTh MCIOJIB30BaTh MPUOOPETAEMbIC NTPH U3YYCHUN OMOJIOTUU 3HAHMS
M yMEHUS TpPU  pEHIeHWH  MpoOJieM, CBSA3aHHBIX C  PAIMOHAIBHBIM
IPUPOJIOTIONIK30BaHNEM  (COOJIO/ICHHE  MpaBWJI  TOBEICHUS B IPHUPOJIE,
HAIlpaBJICHHBIX Ha COXpPAaHEGHHE paBHOBECHs B JKOCHUCTEMaX, OXpaHY BHJIOB,
IKOCHUCTEM, OHOChEphI);

AKTUBHOE HETPUITUE JCHCTBUI, TPUHOCIIIUX BPEN OKPYKAIOLWIENH IPUPOTHON
cpele, yMEHHE MPOTHO3UPOBATH HEOJIArOMPUSTHBIE IKOJOTHYECKUE TOCIEICTBUSA
IpeANPUHUMAEMBIX AEHCTBUM U MPEIOTBPAILATh UX;

HaJIU4UE PA3BUTOrO 3KOJIOTMYECKOTO MBIIIJIEHUS, 3KOJIOTMYECKON KYJIbTYpHI,
OmbITa AEATEIbHOCTH IKOJIOTUUECKON HAPaBIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
YMH B II03HABATEIIbHOW, KOMMYHUKATUBHON U COUAIIBHOM MPAKTUKE, TOTOBHOCTH K
YYaCTHUIO B IPAKTUYECKOU JIEATEIIbHOCTH 3KOJIOTMYECKON HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOIECTBEHHOW MPAKTHUKW, OCHOBAHHOTO Ha JHAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIbCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJICHCTBUS MEXK/TY JIFOABMHU U IMO3HAHUS MUPA;

NOHWMaHWe CHenupUK OHOJOTUM KaK HAayKH, OCO3HaHHS €€ poiIu B
dbopMHUpPOBAaHUN PANMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH I[E€JIOCTHOTO
MpEACTaBICHUS 00 OKpPYXKAIOIIEeM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YEIOBEKA M
o0IecTBa, B TO3HAHWUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH MpoOsieM
COXpaHEHHUs IPUPOHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH NJIi COBPEMEHHOW ITMBWIIM3AIINN:
oOecrieueHusT HOBOTO YPOBHS Pa3BUTHUS MEAWIMHBI, CO3/IaHUE TIEPCIICKTHBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX PelIaTh PECYPCHBIE TPOOIEMbI PA3BUTHS YEJIOBEUECTBA,
MOUCKa MyTeH BBIXOJA U3 II00ANBHBIX HKOJOTMUECKUX MPOoOJieM U 0oOecreueHus
nepexojia K yCTOHYMBOMY Pa3BUTHIO, PALlMOHATIBHOMY MCIIOIB30BAHUIO MTPUPOIHBIX
pecypcoB ¥ GOPMUPOBAHUIO HOBBIX CTaHIAPTOB KU3HU;



3aMHTEPECOBAHHOCTh B MOJYYEHUU OWOJIOTMYECKUMX 3HAHMM B LEIAX
MOBBIILIEHUS O0IIEH KyJIbTypbl, €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTaBHOMN
yacTH (DYHKIMOHAJIBHON IPAMOTHOCTH 00yUaromuxcs, opMUpyeMon Npu N3y4eHUH
OHoJI0orNuY,

[IOHMMAHUE CYLIHOCTH METONOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJb30BaTh IOJy4YaeMble 3HAaHUA MJIs aHalIu3a |
OOBSCHEHUS SIBJICHUN OKPYKAIOIIEr0 MUpa U MPOUCXOIALIMX B HEM H3MEHEHMHI,
yMEHHE JenaTb OOOCHOBAHHBbIE 3aKIIOUEHHS HAa OCHOBE HAy4YHbIX (PAKTOB H
MMEIOIINXCS JAHHBIX C LEJIIO ITOJYYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUA IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHUE LIEHHOCTH HAy4YHOM JAEATEIbHOCTH, TOTOBHOCTH OCYILIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATEIBCKYIO AEATENIbHOCTh MHANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AKTHUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OWOJOTHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbie pe3yibTaThl OCBOCHMs ydueOHoro mpenmera «buomorus»
BKJIIOYAIOT: 3HAuYUMble i1 (OPMUPOBAHHUS MHUPOBO33PEHUS OOYHAIOMIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIIeHAyYHbIE MOHSITHUS, OTPa’KaIoIINe
[EJIOCTHOCTh HAay4YHOW KapTUHBI MHpa H CHeUu(PUKy METOJO0B MO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, PHEPrus, SIBJICHHE, IpPOILIecC,
CUCTeMa, HAy4YHBIM (DaKT, MPUHIINI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCClIeIoBaHre, HaOI0IEHUE, U3MEPEHHE, SKCTIEPUMEHT U APYTHX), YHUBEPCAIbHbBIC
yuyeOHble JedcTBUS  (MMO3HABATENbHbIE, KOMMYHUKATHUBHBIC, PETYJSTUBHEIC),
obecnieunBaromue GopMupoBaHrue (PyHKIIMOHAIBHOW TPAaMOTHOCTH W COIMATBHOMN
KOMIIETEHIIUA  OOYyYalolIuXcsl, CIOCOOHOCTh  OOYyYalolIuXCsi  MCIOJIb30BaTh
OCBOEHHBIE MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHYECKHE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIe IeCTBHS B TO3HABATEIHLHON M COIMATILHOM MPaKTHUKE.

MeranpenMeTHbIe Pe3yJNbTaThl OCBOCHHS MPOTPAMMBI CPETHErO OOIIero
00pa30BaHus JOJDKHBI OTPAXKATh:

10 kiacce

OBaanenne YHHBEpPCAJIbHBIMH Y4eOHbIMH M03HABATEJIbHBIMHI
AEeCTBUAMM:

1) 6a30BbIe JJOrHYECKHE TeHCTBUS:

CaMOCTOSITEIbHO  (OpMyIUpOBaTH M aKTyalIM3UpoBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh MPH OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanuza, cMHTE3a, CpaBHEHMS, KiIacCHUpUKALMKU, 0000IIEHUS), PACKPhIBaTh CMBICT
OMOJIOTMYECKUX MOHITUU (BBLACISITh MX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATDH
CBSI3U C IPYTUMHU MOHATHUSIMH);



ONMpeNeNsITh UM JACSITENbHOCTH, 3a/JaBas IapaMeTpbl U KPUTEPHUH UX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIbHOCTH C IOCTABJICHHBIMU LEISIMU;

UCII0JIb30BaTh OMOJIOTMYECKUE MOHATHS [l OOBACHEHUS (DAKTOB W SIBJICHUU
YKUBOU IIPUPOJBI,

CTPOUTH JIOTMUECKHE pacCyKIeHus (MHAYKTUBHbIC, JAEAYKTUBHBIE, IO
aHAJOTUM), BBIABIATH 3aKOHOMEPHOCTH W NPOTUBOPEYHS B pPacCMaTPUBAEMBIX
ABJICHUSAX, (DOPMYIMPOBATH BHIBOJBI U 3aKIIOUEHUS;

KOOPJMHUPOBATH U BBIMOJHATH pabOTy B YCIOBHUSX PEATIbHOIO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOT'O B3aUMOJACHCTBUS;

pa3BUBaTh KPEATUBHOE MBILIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATENbCKIE TeHCTBHSA:

BJa/IeTh HaBbIKAMU y4e€OHO-HCCIEI0BATENILCKON U MPOEKTHON eATeIbHOCTH,
HaBbIKAMU  pa3pelieHuss npoOJeM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOUCKY METOJIOB PEIICHHs MPAaKTHYECKUX 3a/1a4, TPUMEHEHHUIO
Pa3IUYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh Pa3InuHbIe BUABI AEATEILHOCTH M0 NOJYYSHHIO HOBOTO 3HAHUS,
€ro MHTepIpeTaIi, NpeoOpa30BaHUIO U IPUMEHEHHUIO B yU€OHBIX CUTYalIUSIX, B TOM
quClie MPU CO3aHUH YYEOHBIX M COLUAIBHBIX TPOEKTOB;

(dbopMHUpOBaTh HAyYHBIN THUI MBIIUICHUS, BIIAJETh HAYYHON TEPMHMHOJIOTHUEH,
KJIIOYEBBIMU TOHITUSMU U METOJIaMH;

aHAIM3UPOBATH MOJYYCHHBIE B XOJ€ PEIICHUS 3a1a41 PE3yIbTaThl, KPUTUUECKU
OLIEHUBATh UX JJOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OL[EHKY HOBBIM CUTYAalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBJISATh 1I€JIEHAIIPABJICHHBIM MOUCK IEepeHoca CPEelICTB U CIOCOOOB
AecTBUA B IPO(EeCCHOHATBHYIO CPENY;

3) paboTa ¢ nundopmaumeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX MH(OpManuu (TeKcTe yueOHOro
nocobus, HAy4YHO-TIONMYJIAPHOW JUTEpaType, OHOJIOTUYECKUX CIIOBapsX H
CIpaBOYHMKAaX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETe), aHAJIU3UPOBATh
MH(POPMAIIIO pa3IUYHbIX BUAOB U (POPM Ipe/ICTaBICHUS, KpUTUUECKU OLIEHUBATh €€
JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

npuoOpeTaTh OMNBIT HCIOJNBb30BAHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI, COBEPUIEHCTBOBATh KYJbTYPY aKTUBHOI'O MCIOJB30BaHUS Pa3IUYHBIX
ITIOMCKOBBIX CHCTEM;

BJIJIETh HAaBbIKAMH PACTIO3HABAHMUS U 3aIIUTHI HHPOPMAIIH, HTHPOPMAIIIOHHOM
0€30MaCHOCTH JIUYHOCTH.

OBnageHne yHuBepcaabHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMM:

1) obmeHue:

OCYILIECTBIISATh KOMMYHHUKAIIMU BO BCeX cepax KU3HU, aKTUBHO Y4aCTBOBAThH B
JUAJIOre WU JHUCKYCCHH IO CYIIECTBY OOCYXJTaeMOM TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CY)KJIEHUS OTHOCHUTENIBHO BBIIIOJIHEHUS IpeAIaracMoi
3a/layd, YYMTHIBaTb MHTEPECHl M COTJIACOBAHHOCTH IMO3ULUHA APYIHMX YYaCTHUKOB
JIMajora Uil JUCKYCCHH );



BIAJIETh PA3JIMYHBIMU CIIOCOOAMU OOIIEHUS W B3aUMOJEHCTBUS, MOHUMATH
HaMEpPEHUs JPYTUX JIIOJEH, MPOSBISATh YBAXKUTEILHOE OTHOLIEHUE K COOECETHUKY U
B KOPPEKTHOU popMme (HopMyIupoBaTh CBOM BO3PAKEHNUS;

pPa3BEPHYTO W JIOTMYHO H3JaraTh CBOK TOYKY 3pPEHHUSI C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI IesITeIbHOCTh:

MOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBUAYAIbHOU
paboTHI MpHU penieHud OMOJOTHUECKON MPo0JIeMbl, 000OCHOBBIBATh HEOOXOAUMOCTh
MIPUMEHEHHUS TPYIIOBBIX (HOPM B3aUMOACHCTBUSI TIPU PEILICHUH Y4eOHOU 3a/1auu;

BBLIOMpATh TEMAaTUKy U METOIbl COBMECTHBIX ACHCTBUM C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJ€HA KOJUIEKTUBA;

OpUHUMATh  1EIM  COBMECTHOM  JIESTEIBHOCTH, OpPraHU30BBIBATH U
KOOPAWHUPOBATh JIEUCTBUS MO €€ HOCTHKEHUIO: COCTABIAThH IUJIaH JICHCTBUM,
pacrpenensTh poiau ¢ Yy4€TOM MHEHHH YYaCTHHMKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHOM paboThI;

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY 1€ HCTBUAMU:

1) camoopraHu3anusi:

UCITIOJIH30BaTh OMOJIOTHUECKNE 3HAHUS JIJIsl BBISIBIICHUS TTPOOJIEM U MX PEIICHUS
B )KU3HEHHBIX U YUYCOHBIX CUTYaIIUSIX;

CaMOCTOSITEJILHO COCTAaBJIATH IIJIaH PEIICHUs TPOOJIEMbI ¢ YIETOM UMEIOIITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKXHOCTEH U MPEATIOUYTCHH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATH paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUM;

JieaTh OCO3HAHHBIN BBIOOP, apTyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTDH 32
peuieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoCcOOCTBOBATH (POPMUPOBAHUIO U TIPOSIBICHUIO ITUPOKOM IPYAUIIUHU B PA3HBIX
00J1acTIX 3HAHWM, TMOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KYJIBTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

NaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHUBBI B JEATENBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISIM;

yMETh OILIEHMBAaThb PUCKM U CBOEBPEMEHHO NPUHHUMATh PEIIEHUS IO HUX
CHIDKECHUIO;

OpUHUMATh MOTHUBBI M apryMEHThl JPYIrUX MpPHU aHAIHU3E pPE3yJIbTaTOB
NEATENbHOCTH;

3) mpuHsiTHE CeOs M IPYTrHUX:

IpUHUMATH ce0sl, TOHMMAas CBOM HEAOCTATKU U IOCTOMHCTBA;

pU3HABATH CBOE MPABO M MPABO JAPYTHUX HA OIMHUOKH;

pa3BUBATh CHIOCOOHOCTh MOHUMATh MUP C MO3UIIMH APYTOro 4eJIOBEKa.

11 kaace

OBiagenue YHUBEPCAJIbHBIMU Y4eOHbIMH NMO3HABATEIbHBIMHU
AeCTBUSAMM:

1) 6a30BbIe JJOrHYeCKHE JeHCTBUS:



CaMOCTOATENbHO  (OPMYJIUPOBATH M aKTyaJlU3upoBaTb  HpoOiemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOECHUWM 3HAHUWA NPHUEMBI JIOTMUECKOIO MBIIIJICHUS
(ananu3za, cuHTE3a, CpaBHEHMUs, KilaccuUKaIuu, 0000IIEeHHs ), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TMOHATUN (BBIIEIATh MX XapaKTepHbIE MPU3HAKH, YCTAHABIMBAThH
CBSI3U C IPYTUMHU TOHATHUSIMH);

ONMpeNeNsITh UEeNH JACSITeNbHOCTH, 3ajJaBas IapaMeTpbl U KPUTEpUU HX
JOCTUXKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIbHOCTH C IOCTABJICHHBIMU LEJISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS JJIs1 OOBsSCHEHUS (DAKTOB U SBICHUU
YKUBOW IIPUPOJBIL,

CTPOUTH JIOTMUECKHE pacCyXJIeHus (MHAYKTUBHbIC, JAEAYKTUBHbBIE, IO
aHAJOTUM), BBISBISATH 3aKOHOMEPHOCTH M TNPOTHUBOPEYHUS B paccMaTpUBAeMbIX
ABJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MO/IETIbHBIE CPEICTBA VISl IPEACTABICHHS CYIIECTBEHHBIX
CBsA3€il M OTHOIIEHHMM B M3ydyaeMblX OHOJIOIMYECKHMX OOBEKTaX, a TaKxKe
OPOTUBOPEUUI PA3HOTO POJa, BBISIBJICHHBIX B Pa3IUYHBIX HMHPOPMALMOHHBIX
UCTOYHHKAX;

pa3pabaTbiBaTh IUIaH pEHIeHUs MPOOJEeMbl C Yy4ETOM aHajin3a HMMEIOIINXCA
MaTepHUAJIbHBIX U HEMAaTepUATbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JI€ATEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH €SI TEIIbHOCTH;

KOOPJMHUPOBATH U BBHIMOJIHATH pabOTy B YCIOBHUSX PEAbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOT'O B3aUMOJICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30Bble HCCJIEA0BATEIbCKUE TeHCTBHA:

BJIa/IETh HaBbIKAMH y4eOHO-HCCIE0BATENILCKON U MPOEKTHON NesATeIbHOCTH,
HaBBIKAMH  paspelnieHus  mpoOsieM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIB30BATh PA3JIMYHBIE BUABI IESITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMUS,
€ro MHTepIpeTaIH, MPeoOPa30BAHUIO U IPUMEHEHHUIO B yU€OHBIX CUTYaIIUSIX, B TOM
qHCIIe TIPU CO3aHUH YYEOHBIX M COLUATBHBIX TPOEKTOB;

dbopMHUpOBaTH HAYYHBIN THI MBIIUICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHCH,
KJIFOUE€BBIMU MOHATUSIMU U METOJIAMHU;

CTaBUTh # (OPMYIMpPOBaTh COOCTBEHHBIC 3aJadyll B 00pa30BaTEIbHOU
NEATENIbHOCTU U AKU3HEHHBIX CUTYaIUIX;

BBISIBJIATH [PUYUMHHO-CJIEACTBEHHbIE CBA3M M aKTyaJu3UpoBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIIeHUs, HAXOAUTh apTyMEHThI JIs 10Ka3aTelIbCTBA CBOMX
YTBEPKIEHUM, 3a71aBaTh MapaMeTPbl U KPUTEPUU PELICHUS;

aHAJM3UPOBATH MTOJYUYCHHBIE B X0OJI€ PEIICHUS 3a/1a4d pe3yJIbTaThl, KPUTUUECKHU
OLICHMBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATHh N3MEHEHUE B HOBBIX YCIOBUSAX;

JIaBaTh OLICHKY HOBBIM CUTYyallUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYLIECTBIISITh LEJICHANPABICHHBIA IOUCK MEPEHOCa CPEACTB M CIOCOOOB
NENCTBUS B IPOPECCUOHATIBHYIO CpEAY;



YMETh IEPEHOCUTh 3HAHUSA B II03HABATEJNBHYIO M MPAKTUYECKYIO 00JIacTh
KU3ZHEEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE WJEU, Mpeiararb OPUTHMHAIbHBIC MOJIXOAbl U PEIICHUS,
CTaBUTh IPOOJIEMBI U 33]1a4H, JOMYCKAIOUIME albTEePHATUBHBIC PEILICHHUS.

3) padora ¢ unpopmanmei:

OpPUEHTUPOBATHCS B Pa3IMYHBIX UCTOYHUKAX MHGPOpMALMK (TEKCTE y4eOHOro
nocoOusi, HAyYHO-TIOMYJSPHON JUTEpaType, OHOJIOIMYECKHX CIOBapAX H
CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B HWHTepHeTe), aHaIM3HpOBATH
MH(OPMAIUIO Pa3IMYHbIX BUJOB U (DOPM MPEACTABICHUS, KPUTUUECKU OLICHUBATH €€
JOCTOBEPHOCTh U HENMPOTHUBOPEUYNBOCTH;

(GopMynHpoBaTh 3aMpoChl U NPUMEHSTh PA3JIMYHBIE METOJBI MPHU MOUCKE U
otbope Ouonornueckoit wHbOpMaIUU, HEOOXOIUMOW ISl BBIMOJHEHHUS Y4eOHBIX
3azay;

npuoOpeTaTb ONBIT HCIMOJb30BAaHUS HH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO HCIOIb30BAHUS PA3THUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBHIOMpPAaTh  ONTHUMAJIbHYIO  (OpMy  TpelCTaBICHUS
O6unonornyeckoil uHGopmaluu (Cxemsbl, TpaduKu, JTUarpaMMbl, TAOIHIIbI, PUCYHKH U
pyroe);

UCIIOJIb30BaTh HAYYHBIM SA3BIK B KAauyecTBE CpeACTBA Npu padore ¢
Ouonornyeckoil HMHPOpMaLME: TMPUMEHATh XUMHUYECKUE, (U3HUECKHEe U
MaTEMaTUYECKUE 3HAKH M CUMBOJIBI, (GopMylibl, ab0peBUATypy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPe00pPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATIISTHOCTH;

BJIa/I€Th HABBIKAMU PACIIO3HABAHMS U 3aIIUTHI HH(pOpMaIuu, HHYOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OgBiajgeHue yHUBePCATbLHBIMH KOMMYHHKATUBHBIMU 1€CTBUSIMM

1) o0meHue:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH B
JUaNore WiId JHUCKYCCHU TIO CYIIECTBY OOCYKIaeMoW TeMbl (yMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEIBHO BBITIOJIHEHHS TIpeajiaracMoi
3a/1a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUNA IAPYTrUX YYaCTHHUKOB
JMajora Uil JUCKYCCHH);

pacrno3HaBaTh HEBEpOaJbHbIE CpEJACTBA OOIIEHUS, IOHHMMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, IPEIMOCHITIOK BO3SHUKHOBEHUS KOH(MIUKTHBIX CUTYaIIHid, YMETh
CMSATYATh KOH(JIUKTHI U BECTH MEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOaMH OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEPEHUs IPYTUX JIOEH, TPOSBIATh YBAKUTEIBHOE OTHOILIEHUE K COOECETHUKY U
B KOppEKTHOU popme HOopMyIIUpPOBATH CBOU BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUS C HCIOJIb30BaHHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAS 1eATeIbHOCTD:

[MOHUMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMaHJIHOW W WHIWUBHUAYaJbHOU
paboThI MpU pelIeHUud OMOJOTHUECKON Mpo0sieMbl, 000OCHOBBIBATh HEOOXOAUMOCTh
MIPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS IIPU PEILICHUH Y4eOHOH 3a/1auu;



BBIOMpATh TEMAaTUKy M METOAbl COBMECTHBIX JCHCTBUU C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOT0 YI€HA KOJUIEKTHUBA;

NPUHUMATh  LEJIA  COBMECTHOM  JEATEIBbHOCTH, OPraHU30BBIBATH U
KOOPJAUHUPOBATh JEUCTBUSA IO €€ IOCTUKEHUIO: COCTABIIATH IUIAH JEHUCTBUM,
pacnpenensaTh pojid ¢ Y4ETOM MHEHMH YYaCTHHKOB, OOCYXJAaTh pPE3yJbTaThbl
COBMECTHOU paboThI;

OIICHUBATh KaU4e€CTBO CBOETO BKJIa/Ia U KaXJOTO YYaCTHHUKA KOMAH/bI B OOIINI
pe3ybTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TMPOEKThI, OLEHWBATh WJAEU C TMO3UIUU HOBHU3HBI,
OPUTHMHAIBLHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATETUYECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYAIUsX, TPOSIBIISITh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

UCII0JIH30BaTh OMOJIOTUUECKNE 3HAHUS JIJISl BBISIBJICHUS MPOOJIEM U UX PELICHUS
B )KU3HEHHBIX U YUYECOHBIX CUTYaIIUSIX;

BLIOMpATh HAa OCHOBE OWOJOTUYECKUX 3HAHUN I1I€JIEBbIE U CMBICIOBBHIC
YCTAaHOBKHM B CBOMX JEWUCTBUSX M IMOCTYIKAax IO OTHOILICHUIO K >KMBOW NPUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEIbHO OCYIIECTBJISAITH IO3HABATEIBHYIO JEATEIBHOCTD, BBISIBIISITH
poOJIeMbl, CTaBUTh U (DOPMYIHPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

CaMOCTOSTEIILHO COCTABIIATH TUIAH PELIEHUs MPOOJIEMBI ¢ YUETOM UMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEN U TIPEATIOYTCHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacHIMPATH paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIN BHIOOP, apTyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
peLIeHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIoCcOOCTBOBATH POPMUPOBAHUIO M TIPOSBICHUIO IIUPOKOU IPYAUIIUHU B PA3HBIX
00J1acTSIX 3HAHWM, MOCTOSHHO IOBBIIIATH CBOM 00pa30BaTEIbHBIA M KYJIBTYPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQ/ICTh HABBIKAMH MO3HABATEIHHOUN PehICKCUH KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUA W  MBICIUTEIBHBIX MPOLECCOB, HX PE3YJbTATOB W OCHOBAHWHU,
MCIIOJIB30BaTh TMPUEMBI pedICKCUH IS OICHKH CHTYalldd, BBHIOOpAa BEPHOTO
peLICHUS;

yMETh OIIEHMBAaTh PUCKM W CBOEBPEMEHHO NPUHHUMATh PEIIEHUS IO HUX
CHIDKECHUIO;

MPUHUMATh MOTUBBI M AapPryMEHThl JPYIMX T[pPU aHaJIN3€ pPEe3yJbTaTOB
NEATENbHOCTH;

3) mpuHsiTHE Ce0sl M IPYTrHUX:

MIPUHUMATH Ce0s1, TOHUMAsi CBOM HEJJOCTATKU U JOCTOMHCTBA;



INPUHUMATh MOTHUBBI W aAPTyYMCHTBI JAPYIrMX IIpU aHAJIW3C PC3yJIbTaTOB

JeSITeIIbHOCTH,

MPU3HABATH CBOE MPaBO M MPABO JPYTUX HA OLINOKU;
pa3BUBAaTh CIOCOOHOCTH MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

B (QenepanbHbIX W perMoHaNbHBIX MPOLEAYypaxX OLEHKUM KayecTBa
0o0pa3oBaHus UCHOJIb3YeTCA NepeueHb (KOAUPUKATOP) IPOBEPSEMbIX TpPEOOBAHUM K
MeTaIpeIMETHBIM pe3yJbTaTaM OCBOECHHSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl
CpeaHero oo011ero 0opa3oBaHus.

Ilepeyens (koanduxkaTop) NpoBepseMbIX TPeOOBAHNH K MeTaNlPeAMETHBIM
pe3yJIbTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTe/1bHOM IPOrpaMMbl CPEAHEr 0

o0urero od0pasoBaHus

Ko
HDOBE ﬂiMOFO [IpoBepsiembie TpeOOBAaHMUS K METAIIPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
POBCP OCHOBHOM 00pa30BaTeIbHON MPOTPAMMBI CPETHET0 00IIeTo 00pa30BaHMs
TpeboBaHUs
1 [To3HaBarenbHBIE YHUBEpCANbHBIE YueOHbIe AeiicTBus (nanee - YY)
1.1 Ba3oBeIe Jornueckue aeiicTBus
111 VYcraHaBiIMBaTh CYIIECTBEHHBIM MpPU3HAK WM OCHOBaHMS [UIl CpPaBHEHHS,
o Kiaccuukanuu u 00001IeHus
1.1.2 BbIABIATE 3aKOHOMEPHOCTH M IPOTUBOPEUUS B pACCMAaTPUBAEMBIX SIBJICHHUIX
CamocrostenbHo  (opMynupoBaTb W aKTyalM3HpoBaTb  IpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
1.1.3
OnpeneNnaTh LeNu JEATelNbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUHU UX
JOCTH)KEHUS
114 BHOCHTB KOPPEKTHBBI B JI€SITEIBHOCTD, OLIEHUBATh COOTBETCTBHE PE3YIILTATOB
- LeJIIM, OLICHUBATh PUCKU MOCJIEACTBUN AEATEIbHOCTH
1.1.5 Pa3BuBaTh KpeaTUBHOE MBIIIJICHUE IIPU PEIICHUH KU3HEHHbBIX Ipo0ieM
1.2 ba3oBble uccnenoBaTenbckue 1eicTBUS
191 Brnaners HaBbIKaMM y4eOHO-HCCIIE0BATEIBCKON U MPOEKTHOM JeATeNbHOCTH,
o HaBBIKAMU pa3peleHus npoodiem
OBnageHue BUAAMHU JEATEIBHOCTH M0 IOJYYEHHIO HOBOIO 3HAHMS, €ro
1.2.2 MHTEepHpeTaluy, NpeoOpa3oBaHUIO U NPUMEHEHHIO B Pa3IMUHbIX YYEOHBIX

CUTyalludX, B TOM YHCJIC IIPHU CO3JaHUHN y‘{66HLIX " COLIMAJIBHBIX ITPOCKTOB




1.2.3

@opMHUpOBaHHE  HAYYHOIO  THUIIA  MBIIUICHUs, BJIAJCHHE  HAY4HOU
TEPMUHOJIOTUEN, KIOYEBBIMU NIOHATUAMHU U METOAAMU

1.2.4

BbIABIATE NPUYUMHHO-CICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBAaTh 3ajady,
BBIJIBUraTh TUIIOTE3Y €€ pelIeHUs, HAaXOAUTh apryMEHTBI Ul 10Ka3aTelIbCTBa
CBOHUX YTBEPXKACHUM, 3a1aBaTh [TapaMeTPbl U KPUTEPUU PELLICHUS

1.2.5

AHaJII/ISI/IpOBaTI) IMOJIYYCHHBIC B XOJAC PpCHICHUA 3adadyu pPE3YyJIbTaThl,
KPUTHYCCKHN OLCHHUBATH HUX AJOCTOBCPHOCTH, IMPOrHO3UPOBATH HU3MCHCHHC B
HOBBIX YCJIOBUAX

1.2.6

YMeTh TEepeHOCUTh 3HAHUS B IMO3HABATEIBHYIO M IMPAKTHYCCKYIO 00JIacTH
KU3ZHEACSITCIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

OCYILIECTBJISITh 1I€JICHAIIPABJICHHBIM IMOMCK MepeHoca CPeICTB U CcrocoOoB
JeNCTBUS B IPO(DECCUOHATIBHYIO CPEy

1.2.7

CriocoOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IOUCKY METOJOB PElleHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MO3HAHMUS,

CTaBUTh M (OPMYIMPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTeIbHOMN
ACATCIIBHOCTH U ) KU3HCHHBIX CUTYAllHAX;

CTaBHUTDH HpO6J'ICMI)I 1 3a1a4i, JOIMyCKAIINE aJIbTCPHATHUBHBIC PCIICHUS,

BBIIBUI'aTb HOBBIC UJCH, IIpEAJIaraTb OpUrnHajJbHbIC ITOAXOAblI U PCIICHUSA,

paBpa6aTHBaTB IUIaH PpCIOCHUA HpO6J’I€MBI C y‘léTOM aHaJIi3a HMMCIOIIHXCs
MaTCpHAJIbHBIX U HEMATCPHUAJIBHBIX PECYPCOB

1.3

Pabota ¢ unpopmarueit

13.1

Bnagers HaBbIkaMu NOJydeHUS] HHPOPMAIIUU U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIBHO ~ OCYIIECTBIIATH IOWUCK, aHAMW3, CHUCTEeMAaTHU3alUI0 U
UHTEPIIPETANIO HHPOPMAIIMK Pa3IMYHBIX BUIOB U (HOPM MpEACTaBICHU

1.3.2

COS,Z[aBaTL TCKCTBI B PAa3JIMYHBIX (bopMaTax C y‘IéTOM Ha3Ha4YCHUA I/IH(i)OpMaI_II/II/I
U IeJIEBOM AyaAuTOpPUH, BBI6I/Ipa$I ONTUMAJIbHYIO (1)OpMy npeacTaBJICHUA H
BU3YyaJIM3allUn

1.3.3

OI_IeHI/IBaTB AOCTOBCPHOCTL, JICTUTUMHOCTDH I/IHq)OpMaI_II/II/I, €€ COOTBETCTBHUE
IIPpaBOBbBIM U MOPAJIbHO-3TUYCCKUM HOpMaM

1.3.4

Ucnonb3oBath  cpenctBa  MHMOPMALMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJOTMI B pEIIEHHH  KOTHUTHUBHBIX, = KOMMYHHMKATHBHBIX U
OpraHU3aI[MOHHBIX 33/1a4 C COOMOICHIEM TPeOOBaHUI AIPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECypcoCcOepeKeH s, TPABOBBIX U ITUYECKUX HOPM,
HOPM HH(OPMALIMOHHON OE30MaCHOCTH




Bnaners HaBBIKAMU pacro3HaBaHus u 3aIUTHI nH(popManuu,

1.3.5 o
nH(GOPMAIIMOHHOH 0€301TaCHOCTH IMYHOCTH
2 KommynuxkaTtusHbie YV /|
2.1 OObuienue
211 OcymecTBiIATh KOMMYHHUKAIIMH BO BCeX cdepax KU3HU; BIAJIETh Pa3InIHBIMU
o crioco0amu OOIIEHUS U B3aUMOACHCTBUS
219 Pa3BépHyTO M JOTMYHO M31araTh CBOIO TOYKY 3PEHHS C HCIOJIb30BAHHUEM
o SI3BIKOBBIX CPEJICTB
2.1.3 ApPryMeHTHpOBAaHHO BECTU AUAJIOT
3 Perynstusubie YV /I
3.1 Camoopranu3anus
CaMOCTOSITeTHHO OCYIIECTBIIATH TO3HABATENBHYIO JESATEIBHOCTD, BBISBISTH
311 nmpoOneMsl, CcTaBUTh W (GOpPMYIMpPOBAaTH COOCTBEHHBIE 3aJaud B
00pa3oBaTebHON ACATEIBHOCTH M KU3HEHHBIX CHTYAIUX;
JIaBaTh OLIEHKY HOBBIM CUTYalLlUsIM
CaMOCTOSITEIPHO COCTABIIATD IUIAH PELICHUs TPOOJIEMBI C YYETOM HUMEIOIIUXCS
3.1.2 pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M IPEAMIOYTEHUH; IeJIaTh OCO3HAHHBIN
BBIOOD, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3 PEIICHUE;
OLICHUBATh IPHUOOPETEHHBIN OIIBIT;
crocoOCTBOBAaTh (OPMHUPOBAHUIO W TPOSIBICHUIO IIUPOKOM 3SPyIULUH B
pa3HbIX 00JaCTAX 3HAHUN
3.2 CaMOKOHTPOJIb
321 JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCHTb KOPPEKTHBBI B JIEATEIBLHOCTD,
- OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM
Bnanerp  HaBblkaMHM  IO3HaBaTelIbHOM  peduieKCcMHM  KaKk  OCO3HaHUsA
3.2.2 COBEpIAEMBIX JEHCTBUN M MBICIUTEIbHBIX IMPOLECCOB, UX PE3YIbTaTOB U

OCHOBaHMUI;

UCIIOJIb30BaTh NMPUEMBI pe(IeKcHH I OLEHKH CUTYallud, BBIOOpa BEPHOTO
peleHus;

YMCTh OHLCHHBATL PUCKH U CBOCBPCMCHHO IIPUHHMATL PCHICHHUA II0 HUX
CHHMIXXCHHIO




OMOLMOHANBHBIA ~ WHTEIUIEKT,  Ipeanojaralomuid  copMUPOBAHHOCTb:
CaMOPETYJIMPOBAHMS, BKJIKOYAKOLIETO CaMOKOHTPOJIb, yYMEHHME IIPUHUMATh

3.3 OTBETCTBEHHOCTb 3a CBOE IIOBEJICHME, CIIOCOOHOCTb aJalTUPOBATLCA K
SMOLIMOHAIBHBIM M3MEHEHHSIM U TPOSBIATH THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBALMU, BKJIIOYAIOLIEH CTPEMJICEHHE K JOCTHKECHHIO LIEIU U
ycnexy, ONTUMU3M, HHULIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXOJ U3 CBOUX
BO3MOXKHOCTEHN

NPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTarthl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKJIIOHAIOT crienuduueckue ais yueoHoro npeamera «buonorusy»
Hay4yHble 3HaHUS, YMEHHUS U CIOCOOBI JIEUCTBUN MO OCBOCHHUIO, MHTEPIIPETALIMHN U
npeoOpa3oBaHUIO0 3HAHUM, BUJBI JIEATEIBHOCTH MO IMOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUW B PA3IUYHBIX YYEOHBIX CUTYyallUSX, a TaKXKE B pPeallbHBIX
KU3HEHHBIX CHUTYallUsAX, CBA3aHHBIX ¢ Ouonorueil. B mporpamme mnpeameTHbIE
PE3yNIbTAThl IPEJICTABIEHBI MO T0JIaM 00y4YeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» 6 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTH 3HAHUH O MECTE€ U POJU OUOJIOTMH B CUCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYUYHON
KapTHUHBI MHpPa U HAYYHOTO MHUPOBO33PEHUS, O BKIIAJE POCCUHUCKHUX U 3apyOeKHBIX
y4€HBIX-0MO0JIOTOB B pa3BUTHE OMOJIOTHH, (YHKIIMOHAIBHON IPAMOTHOCTH YelI0OBEKa
IUTSl PEIICHUS dKU3HEHHBIX 3a/1a4;

YMEHHE pPaCKphIBaTh COJEP)KaHUE OHOJOTUYECKUX TEPMUHOB M TOHSTHM:
KU3Hb, KJIETKa, OpraHu3M, MeTabo1u3M (0OMEH BEIIECTB U MpEBpaIleHUe YHEPTUN),
romMeoctad (camoperyisiuusi), YpOBHEBas OpraHM3alus  KUBBIX  CHUCTEM,
CaMOBOCIIPOM3BEACHUE (PEMPOAYKIIUS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE u3JlaraTh OWOJIOTHYECKHEe Teopuu (KJIETOYHAsl, XPOMOCOMHAasi,
MyTAaIMOHHAA, IIEHTpaIbHas 10rMa MOJIEKYJISIpHOM Ononorun ), 3akousl (I'. Mennens,
T. Moprana, H. M. BaBwmioBa) u yueHus (0 IIeHTpax MHOrooOpaszus u
MIPOUCXOXKIAEHUS KyIbTypHbIX pactenuil H. . BaBunoBa), onpenenars rpaHHUIbl UX
MIPUMEHHUMOCTH K KUBBIM CHUCTEMAaM;

yYMEHHUE BJIQJIETh METOJAaMH HAy4YHOr'O MO3HAHUS B OMOJIOTMU: HAOIIOJICHUE U
OMMCAHUE >KUBBIX CHUCTEM, IPOLIECCOB U SBIEHUW, OpraHu3alus U IMPOBEJICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBI)KEHUE TUTIOTE3bI, BHISIBIICHUE 3aBHCHMOCTH
MEXKJy HUCCIEAYyEeMbIMU BEJIMYUHAMH, OOBSICHEHHE IOJYYEHHBIX pE3yJIbTaToB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHATHHI, TEOPUN U 3aKOHOB, YMEHHUE JIeTIaTh BHIBOJbLI HA
OCHOBAHUU MOJYYECHHBIX PE3YIbTATOB;

YMEHHUE BBIICIATH CYIIECTBEHHbIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX W MHOIOKJETOYHBIX OpPraHu3MOB, OCOOEHHOCTH
IIpoLIECCOB: OOMEHa BEIIECTB M IPEBPAILEHUs] 3HEPrUU B KIETKE, (POTOCHUHTE3A,



IUTACTUYECKOTO M JHEPreTUYecKOro oOMEeHa, XEMOCHHTE3a, MMHTO03a, Meio3a,
OIJIOJOTBOPEHHSI,  PAa3MHOXKCHHS, HWHAMBHIYAIbHOTO  pa3BUTHS  OpTaHHW3Ma
(oHTOTEHER);

yMEHUE MPUMEHITh MOJTY4YCHHBIC 3HAHUSA JIS1 OOBSCHEHHS OMOIOTHMYECKUX
IIPOLIECCOB U SABJICHUM, I NPUHATUA NPAKTUYECKUX DPELICHUW B IOBCEIHEBHOU
KU3HU C IIeNbl0  oOecredeHns O€30MacHOCTH CBOETO 3/I0pOBbS M 30POBBS
OKPYKaIOIIUX JIIO/IeH, COOMIOICHNST HOPM TPaMOTHOTO MOBEACHHUS B OKpYKaromen
OPUPOJTHON cpele, TOHMMaHUE HEOOXOAMMOCTH HCIIOJIB30BAHUS JOCTHKCHHM
COBPEMEHHOM ounonoruu " OMOTEXHOJIOTUM TUISL PalMOHAJIBHOTO
MIPUPOIOTIONH30BAHHS;

YMEHHUE pelIaTh dJIeMeHTapHbIe TeHETHUECKHE 3aa4i Ha MOHO- ¥ JUTUOPUTHOE
CKpEIIMBaHUE, CICTUIEHHOE HACJEIOBaHHE, COCTABIATH CXEMbl MOHOTHOPHIHOTO
CKpEeIIMBaHUs JJIs IPeICKa3aHus HacIe0BaHUs IPU3HAKOB Y OPTaHU3MOB;

yYMEHHE BBITIOJIHATE JIA0OpaTOpHBIE M MpPAaKTHYECKHE padOThI, COOIIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPHUTHYECKH OICHUBaTh W HMHTEPIPETHUPOBATH HHOOPMAIIUIO
OMOJIOTMYECKOTO  COJEP)KAaHWs, BKIIOYAIOIIYIO IICEBJOHAYYHBIC 3HAHHUA U3
pa3IMYHBIX UCTOYHUKOB (CpeICTBa MacCOBOW WMH(MOpPMAIMK, HAYYHO-TIOMYJISPHBIC
MaTepuaybl), ITHYECKHE aCIEeKThl COBPEMEHHBIX HWCCIEIOBaHUNA B OHOJOTHH,
MeIHIIUHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MUChbMEHHBIE U YCTHBIE COOOIICHUs, 0000111as
OMOJOTUYECKYI0O  MH(POpPMALMI0 U3  HECKOJIBKUX  HCTOYHHUKOB, TPaMOTHO
UCIIOJIb30BaTh MOHATUIHBIN anmnapaT OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydeOHoro mnpeamera «buonorus» e 11
K1acce OJKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE€ U POJU OUOJIOTMH B CUCTEME HAy4YHOT'O
3HAHMSI €CTECTBEHHBIX HAayK, B (POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHON
KapTUHBI MHpPa U HAYYHOTO MHUPOBO33PEHUS, O BKIAJE POCCUUCKHUX U 3apyOeKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKIIMOHATIBHOM TPaMOTHOCTH YeIOBEKa
JUTSL pelIeHUs KU3HEHHBIX 3a]1ay;

YMEHHE PaCKpBIBATh COJIEP)KaHUE OMOJIOTMUECKUX TEPMHUHOB W TIOHSTHIA: BUI,
NOMYNALMS, TEeHO(OHJ, O3BOJIONUS, MABIKYIIHE CUIbl ((aKTOphl) 3BOJIOLUH,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHE (DAKTOPHI,
HKOCHCTEMA, MPOTYLIEHThI, KOHCYMEHTBI, peyLIEHThI, IIeNH TUTAHUS, SKOJIOTHUECKasI
nmMpaMujia, OuoreoneHo3, ouocdepa;

yMEHUE u3jaraTh Onosiornyeckue reopuu (3osronuonnas teopus Y. Jlapeuna,
CHUHTETHYECKasi TEOPHsI SBOJIOIMH), 3aKOHbI M 3aKOHOMEPHOCTH (3apOJIbIILIEBOTO
cxoactBa K. M. bapa, uepenoBanusi riiaBHbIX HallpaBiieHH U myTel 3Bosronuu A. H.
CeseprioBa, yueHusi o o6uochepe B. U. BepnHamckoro), ompenensiTe TpaHUIBI WX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BIaJIeTh METOJAAMH HAYYHOTO MO3HAHUS B OMOJOTHU: HAOIIOJCHHUE U
ONKCAaHUE KHUBBIX CHUCTEM, MPOIECCOB M SBJICHMIA, OpPraHU3alusi U TMPOBEICHUE
OMOJIOrMYECKOT0 3KCIIEPUMEHTA, BBIIBIKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIy HCCIEAYEMbIMA BEIUYMHAMHU, OOBSCHEHHE TIOIYYCHHBIX pPE3yJbTaToOB,



MCIIOJIb30BAaHHBIX HAYYHBIX IMOHSATUI, TEOPUH U 3aKOHOB, YMEHHE JI€JIaTh BHIBObI HA
OCHOBaHUH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OMOJOTHMYECKHUX
OOBEKTOB: BHUJOB, MOMYJSLUN, MPOAYLUEHTOB, KOHCYMEHTOB, pPEIYyLEHTOB,
OMOreolleHO30B M JKOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEICTBEHHOU
W3MEHYUBOCTH, €CTECTBEHHOr0 OTOOpa, BUA000pa30BaHUS, MPUCIOCOOJICHHOCTH
OpraHU3MOB, I€UCTBHSI IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBbl, IEPEHOCA BEILIECTB
Y MOTOKA SHEPTUU B SKOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHHUH B 9KOCHCTEMAX CBOEH
MECTHOCTH, KPYTOBOPOTA BEILIECTB U OMOre0XMMHUYECKUX LIUKIIOB B Onocdepe;

YMEHHE NPUMEHSTh IMOJYYEHHbIE 3HAHUSA I OOBSICHEHUS OUOJIOTHMYECKHX
IIPOLIECCOB U SIBJICHUM, Ul INPUHATUSA INPAKTUYECKUX PEIICHUNW B MOBCEIHEBHOU
KU3HU C 1eyblo obecriedeHus: O€30MacCHOCTU CBOETO 3J0pPOBbS U 370POBbS
OKpPYXAIOIUX JII0eH, COOMI0OAEHUSI HOPM TPAMOTHOIO MOBEICHUS B OKPY>KaoIIen
OPUPOJHON Cpele, MOHUMaHuE HEOOXOJMMOCTH HCIOJIb30BaHUSl JOCTHXKEHUN
COBPEMEHHON OMOJIOTUHU JIsl pAllMOHATBHOTO TPUPOAOTIONH30BaAHNUS;

YMEHHE pellaTh 3JeMEHTapHble OHUOJIOrMYEeCKUE 3aJaud, COCTaBISATH CXEMBbI
NEPEHOCa BEILIECTB U IHEPTUU B IKOCUCTEMAX (LIETIH MUTAHUSA );

YMEHHE BBIMIOJHATH JaOOpaTOpHblE W TMPAaKTHUYECKUE padoThl, COOJIIONATH
npaBuiia Mpu padoTe ¢ y4eOHbIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

yMEHHE KPUTHYECKH OICHUBATh U HMHTEPIPETHPOBATH UHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMS, BKIIOYAIONIYIO [ICEBJIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpMalUU, HAyYHO-TIONYJISpPHbIE
MaTepuanbl),  paccMaTpuBaTb  IJIOOAJbHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH M0 OTHOILIEHHIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COO0IIEHNs, 00001Iast
OMONOrMYecKyr0o  MH(GOPMALMI0O U3  HECKOJbKUX  HCTOYHHMKOB, TI'PaMOTHO
UCITOJIH30BaTh MOHATUWHBIN armapat OMOJIOTHH.

B denepanbHbIX W pervMoOHANIBHBIX MPOIEAypax OLEHKH KauecTBa
o0pa30BaHus UCIIOJIB3YETCs MepeyeHb (KOAU(PUKATOP) pacpeIeICHHBIX 10 KilaccaM
MPOBEPSEMBIX TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOHM 00pa3oBaTEIBHOM

MIPOTPAMMBI CPETHET0 OOIIETO 00Pa30BaHUS U IIEMEHTOB COACPKaHMUS IO OMOTIOTHH.

IIpoBepsiemble TPeOOBaHUS K Pe3yJibTaTaM OCBOCHUSI OCHOBHOM

o0paszoBareabHOM nporpammsl (10 ki1acc)



Kon
MIPOBEPSIEMOTO

pe3ynbTaTa

[IpoBepsieMble MPEAMETHBIE PE3YIBTATh OCBOCHUS OCHOBHOM

00pa3zoBaTeILHOM POrpaMMBbI CPEAHETO 0OIIETO 00pa30BaHUS

1

ChopMUPOBAHHOCTh 3HAHUM O MECTE€ U POJU OUOJIOTUU B CHUCTEME
HAy4YHOT'O 3HAHMS €CTECTBEHHBIX HAayK, B (DOPMUPOBAHUM COBPEMEHHOM
€CTEeCTBEHHO-HAYYHOW KapTHHBI MHUpPa W HAyYHOTO MHPOBO33PEHHUS; O
BKJIaJIC POCCHUUCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosiornu; (QYHKIMOHATBLHONW TPAMOTHOCTH 4YEJOBEKA ISl pPEIICHUs
YKU3HEHHBIX 33724

'YMeHHME pacKphIBaTh COACPKAHUE OMOJOTUUECKUX TEPMUHOB U TTOHSTHIA:
YKU3HbB, KJIETKA, OPTaHu3M; MeTa00au3M (0OMEH BEIIECTB U MPEeBpaIlCHUE
DHEPIruM), TOMEOCTa3 (CaMOPEryJsiius), YPOBHEBAsT OpPraHU3alMsl KUBBIX
CHUCTEM, CaMOBOCIpPOU3BEJeHUE (PENpOIYKIIHs), HACIEICTBEHHOCTD,
W3MEHYMBOCTh, POCT U PA3BUTHE

YMeHue wu3naratb OHOJIOTHYECKHE TeopuH (KJIETOYHas, XPOMOCOMHas,
MyTarmonHas ), 3akoHbl (I'. Mennens, T. Moprana, H.1. BaBwiosa) u
yaeHus (0 IIEHTpax MHOrooOpa3usi W MPOUCXOXKICHUS KYJIbTYPHBIX
pactenuit H.W. BaBunosa), onpenensTs TrpaHUIlbl UX TPUMEHUMOCTH K
PKHUBBIM CUCTEMAM

YMeHue BiajeTh METOJAaMH HAyYHOrO TIO3HAHHMS B  OHOJIOTHH
(HaOJroJIeHWE W ONHMCAaHWE >KUBBIX CHCTEM, IPOIIECCOB U SIBJICHUI;
opraHu3anus ¥  TPOBEJACHHE  OHOJOTUYECKOTO  IKCIIEPUMEHTA,
BBIJIBU)KEHHUE TUIIOTE3bI; BBIIBICHUE 3aBUCUMOCTH MEXKY UCCIIENYEMbIMU
BEJIMYMHAMH, OOBSICHEHHE TOJYUYEHHBIX PE3yJIbTAaTOB, HCIIOIb30BAHHBIX
HAay4YHbIX IIOHATUH, TEOPUM M 3aKOHOB; YMEHHUE JeJaTh BBIBOABI Ha
OCHOBAHUU MOJTYYECHHBIX PE3YIHTATOB)

'YMEHUE BBIICNATh CYIIECTBEHHBIE TPU3HAKU BUPYCOB, KIIETOK




MPOKAPHOT U SYKAPHOT, OTHOKICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB;
0COOEHHOCTH MPOLIECCOB OOMEHA BELIECTB M IMPEBPAICHHS] SHEPTHHU B
KJIETKe, (POTOCHMHTE3a, IUIACTUYECKOTO0 U BSHEPreTHYECKOro oOMeHa,
XeMOCHHTE3a, MHUTO3a, Mei03a, OIUIOJOTBOPCHUS, Pa3MHOKCHHS,
WHAUBUAYAJIBLHOTO Pa3BUTHS OpraHu3ma (OHTOT€HE3)

YMeHHe ~ MpUMEHATh  MOMydeHHbIE  3HAaHUS OIS OOBSICHEHHUSA
OMOOTMYECKUX TPOIECCOB M SBICHUH, AN TMPUHATHS MPAKTHUECKHUX
pEelIeHN B MOBCEIHEBHOM KM3HU B LENsIX obOecrneueHus 0e30MacHOCTU
CBOETO 3/10pPOBBSl U 370POBBS OKPYXAIOIIUX JIIOJEH, COOM0EHUST HOPM
TPaMOTHOTO TOBEACHHS B OKpPY)KaIOIIEH MPUPOIHON Cpejie; MOHNMaHHe
HEOOXOMMOCTH HCITOJIb30BaHUs JOCTH)KCHUN COBPEMEHHON OMOJIOTHH U
OMOTEXHOJIOTUIA /IS PAIlIOHATBHOTO IPUPOIOTIONB30BAHUS

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 BBIOHAT TA00OPATOPHBIE U MPAKTUIECKHE PadOTHI, COOTIOIATh
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1ab0paTOpHBIM 000PYyI0BaHUEM

YMeHHe KPUTHYECKH OICHHWBATh W HMHTEPIPETUPOBATh HHOOPMAIUIO
OMOJIOTHYECKOTO COACPIKAHUS, BKITFOYAIONTYIO TICEBIOHAYYHbBIC 3HAHUS U3
pasnuuHbIX  UcTOYHHKOB (CMMU, 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




COBPEMEHHON Hay4HOI KapTuHBI Mupa. CucteMa OMOJOTUUECKUX HAYK

1.2

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

JKUBBIE CUCTEMBI M UX opraHu3anus

JKuBble cucteMbl (OMOCHMCTEMBI) Kak HpeaMeT u3ydeHust Oumosiornu. CBoicTBa
OMOCHUCTEM U UX pazHOOOpazue

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

XHUMHUUYECKUM COCTaB U CTPOCHUC KIICTKU

XUMHUUYECKUM COCTaB KJIETKM. XHMMHUUYECKHUE 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.
HezameHnmble U 3aMEHUMbIE aMUHOKUCIOTHI. AMHUHOKHUCIOTHBIM cOCTaB. YpOBHU
CTPYKTYpbl O€IKOBOW MOJIEKYyNbl ([IepBUYHAS, BTOpUYHAs, TpPETUYHAS U
YeTBEpTUYHAA CTPYKTypa). XHUMHUYECKHe CBoHcTBa OenkoB. buonornyeckue
(GyHKIIMN OENKOB.

depmeHThl - Ouonoruueckue karanuzatopbl. CTpoeHue ¢epmMeHTa: aKTUBHBIN
LHeHTp, cyOctpatHas creuupuyHocts. Kodepmentsl. Butamussl. Ornnuus
(epMEHTOB OT HEOPraHNYECKUX KaTaau3aTOpPOB

3.3

YrrneBonbl: MOHOcaxapuabl (TIIOKO3a, prud03a W J1e30Kcuprb03a), Jaucaxapuibl
(caxapo3a, JaKTo3a) M TMOJMCAXapuabl (Kpaxmal, TJIMKOTeH, IIeJUTI0I03a).
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 uenoctHasi xuBas cuctema. OOnue NpU3HAKK KIETOK: 3aMKHYyTas
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 KJIETKH. OCHOBHBIE OTIWYWS PACTUTEIBHOW, KXUBOTHOW U
rpUOHON KIETKU

3.8

[I0BEpXHOCTHBIE CTPYKTYPbI KJIETOK - KJIETOYHAs CTEHKA, TIJIMKOKAIUKC, HX
¢ynkuuu. [1nazmatuyeckas memOpana, e€ cBoiicTBa u pyHkuu. Llutonnazma u eé
opraHouibl. OnHOMEMOpaHHbIE OPraHoOUAbl KIIETKHM: DHJIOIUIa3MaTUYecKas CeTh
(OIIC), anmapar ['onbaxu, nuzocombl. [loayaBTOHOMHBIE OPraHOUABI KIIETKH:
MUTOXOHJIpUH, IUIACTUABL. lIponMcxoxkaeHne MUTOXOHAPUN M IIACTUI. Buael
wiactugl. HememMOpaHHble OpraHOMJbI KJIETKH: pUOOCOMBI, KJIETOYHBIM LIEHTD,
PECHUYKH, )KTYTUKH. DYHKIIMHA OPTraHOUIOB KJIETKU. BKiroueHus

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 BemiecTB, WM MeTa0ou3M. AcCUMIIIAIUS (TJIACTUYECKUH OOMEH) H
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 ¢as3bl porocuHTe3a. Peaknuu QorocunTesa.
DddexTuBHOCTh (hoTOCHMHTE3a. 3HaueHHe (OTOCHMHTE3a IS KU3HH Ha 3eMile.
Brnusaue ycnmoBuii cpeapl Ha  (OTOCHHTE3 U CIOCOOBI TOBBIMICHHUS €TO
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.

XeMocHHTe3. XeMOCHHTE3UPYIoIue OaKTeprun. 3Ha4eHUE XEMOCUHTE3a JIJIS KU3HU
Ha 3eMIie

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 OmocuHTe3e Oenka

4.5

Hexknerounsie OpMBI KU3HU - BUPYCHI. VICTOpHUS OTKPBITUS BUPYCOB




(d.1. NBanoBckuit). OCOOCHHOCTU CTPOCHHSI U KU3HEAESITEIbHOCTH BHPYCOB.
bakrepuodaru. bone3Hu pacTeHui, >KMBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMBIC
Bupycamu. Bupyc ummynoneduimura yenoseka (BHUY) - Bo36ynurens CIIN/a.
[IpoduitakTrika pacpoCTpaHEHHUs] BUPYCHBIX 3a001€BaHUI

Pa3smuoxenue u HHAUBUAYAJIBbHOC PA3BUTHUC OPTraHU3MOB

KieTouHblii UK, WM JKU3HEHHBIW UMK KieTku. MHtepdaza u MuTO3.
[Iporecchl, npotekatonue B uHTep(daze. Permmukanus - peakuuss MaTpUIHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIIL.
JlunmonaHbld W TAIUIOWJIHBIA ~ XpOMOCOMHBIE — HaOOphl.  XpOMAaTHBI.
[{uTo/IOTHUECKHE OCHOBBI PAa3MHOXEHUS W HWHAWBUIYaJIbHOTO pPa3BUTHUS
OPTraHU3MOB.

Jlenenne knetkn — wmuto3. Cragum muto3a. IIporecchl, mpoucxoasue Ha
pa3HbIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICIT MUTO3a

5.2

@dopMbl pa3MHOXKEHHUSI OpPraHuU3MOB: Oecrojoe M mosioBoe. Buawl Oecnosnoro
Pa3MHOMKEHUS: [EJIEHHWE HAaJBOE, IIOYKOBAHHE OJHO- U MHOTOKJIETOYHBIX,
CIOpo0Opa3oBaHuE, BEr€TaTUBHOE Pa3MHOKeHUE. ICKycCTBEHHOE KIIOHUPOBaHHE
OpPraHMU3MOB, €r0 3HaYEHHE ISl CEJIEKLUU

5.3

[TomoBoe pasMHOKEHHUE, €T0 OTIUYHUS OT OECIIOJIOTO.

Meito3. Craguum wMeiiosza. Ilporecchl, mpoucXonsiIue Ha CTaausX Meio3sa.
[loBenenue xpomocoM B Meno3e. KpoccuHroBep. bHOJIOTHYECKHUA CMBICT U
3HauCHHE Mero3a

5.4

["ameTorenes - mporecc 00pa3oBaHMs MOJIOBBIX KJIETOK y >KMBOTHBIX. [lomoBbIe
KEJIEe3bl: CEMEHHUKN U ssuyHUKH. OOpa3oBaHUE W Pa3BUTHE TMOJIOBBIX KIETOK -
ramMeT (CrepMaro3ou, SUIEKIeTKa) - criepMaTorene3 u oorenes. OcoOEHHOCTH
CTPOCHHS SIULEKIETOK U criepMaro3ouioB. OmiogorBopenue. [lapreHorenes

9.5

NuauBuayanbHoe — pa3BuTHe  (OHTOTE€HE3).  OMOPHOHANBHOE  Pa3BUTHE
(aMOpuorenes). Drambl YMOPHOHATBFHOTO PA3BUTHS y MO3BOHOYHBIX KUBOTHBIX:
npoOsieHne, racTpyismus, opranorere3. [loctamOpuonanbHoe pasButue. THIBI
MOCTOMOPUOHATIEHOTO Pa3BHUTHsI: MPsIMOE, HempsaMoe (JTMYMHOYHOE). BrusHue
CpeIbl Ha pa3BUTHE OPTaHU3MOB; (PAaKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKIACHHBIC
YpPOJCTBA.

Poct u pazButue pacteHuil. OHTOreHe3 [IBETKOBOTO PACTEHUS: CTPOEHUE CEMEHH,
CTaJuu Pa3BUTHS

H&CJICI[CTBCHHOCTB N U3BMCHYHMBOCTH OPraHu3MOB




6.1

[IpenmMer u 3agauun reHeTUky. VicTopus pa3BUTHS T€HETUKU. BKitag pocCUMCKUX U
3apyOeKHbIX  Y4€HBIX B  pa3BUTUE  TEHETHUKU. MeEToabl  T'€HETUKHU
(TUOPUIOTIOTUUECKUA, ATOT€HETUYECKUN, MOJICKYJISIPHO-TEHE TUUECKU ).
OCHOBHBIE TEHETHYECKHE MOHATHS. ['eHeTnyeckass CUMBOJIMKA, UCIIOIb3yeMasl B
CXeMaxX CKpEeLIMBAHUN

6.2

3aKOHOMEPHOCTH HACJIeJOBaHUSI TMPHU3HAKOB, ycTaHoBiIeHHble . Mennenem.
MoHoruOpuHOE CKpelIMBaHue. 3aKOH €IMHOO0Opa3us THOPUIIOB TEPBOTO
nokosieHusi. [IpaBwiio JOMUHHUpPOBaHMS. 3aKOH pacCHICIUICHUS MPU3HAKOB.
['unoTe3a yncToThl rameT. [loHOE U HEeMmoJIHOE JTOMUHUPOBAHUE.

JlurnObpuHoe CKpelrBaHue. 3aKOH HE3aBUCHUMOTO HAcJeOBaHUs IMPU3HAKOB.
[{uTOoreHeTUYEeCKNUE OCHOBBI JUTHOPUHOTO CKpPEIIMBAHUSA. AHAIU3UPYOIIEe
ckpemBanue.  Mcmnonb3oBaHHE — aHAIM3UPYIONMIETO  CKpEUIMBAaHUS s
OTpeJIeIeHHs] TeHOTHIa 0CoOu

6.3

CHGHHGHHOG HaCJICAOBAHUC IIPU3HAKOB. Pa6ora T. MopraHa Mo CHCINICHHOMY
HaCJICOO0BaHHUIO I'CHOB. HapymeHHe CHOCIITICHUA I'CHOB B pPE3YyIbTAaTC
KPOCCHHI'OBCPaA. XpOMOCOMHaH TCOPHUA HACICACTBCHHOCTMH. ['eneTnueckue KapThI.
['eHeTHka 1OJIA. XpOMOCOMHOC OIIPCACIICHUC II0JIA. AYTOCOMLI N IIOJIOBBLIC
XPOMOCOMEI. I'omorameTHeie u I'CTCPpOraMCcTHbIC OPIraHHU3MBI. HaCJ'IGILOBaHI/Ie
[MPU3HAKOB, COCINNICHHBIX C ITIOJIOM

6.4

N3meHunBOCTh. BUabl M3MEHYMBOCTH: HEHACIIEICTBEHHAs W HACJIEIACTBEHHAs.
Poiib  cpeapl B HEHACIEICTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOIU(PUKAIMOHHON N3MEHUYMBOCTH. BapuanroHHBIH psii M BapualliOHHAs KpUBasi.
Hopma peakuum npusHaka. KoindecTBEHHbIE M KaUECTBEHHBIE MPU3HAKU U HUX
HOpMa peakiuu. CBoHCTBa MOTU(PUKAITMOHHON N3MEHIHMBOCTH

6.5

HacnenctBenHasi, WM TEHOTUNHMYECKas, W3MEHUYMBOCTh. KomOuHaTHMBHAs
W3MEHUYMBOCTh. Meio3 u TOJIOBOM MpOIEecC - OCHOBA KOMOMHATHBHOM
W3MEHUYNBOCTU. MyTarmonHast u3MeHINBOCTh. Kitaccudukarust MmyTanuii: TeHHbIC
XpPOMOCOMHBIE, TeHOMHbIE. YacToTa ¥ MPUYUHBI MyTaluil. MyTareHHble aKTOPHI.
3aKOH rOMOJIOTHUECKHUX PSIAOB B HacheacTBeHHOM n3aMeHunBoct H.U. BaBunosa

6.6

['eneTtnka uyenoBeka. Kapuotunm dyenoBeka. (OCHOBHBIE METOABI TE€HETHKH
JCIIOBEKA: reHeajJorndeCcKum, OJIM3HEIIOBBIN, IIUTOT€HETUYECKUM,
OMOXMMHUYECKUN, MOJIEKYJISIpHO-TeHeTHYeCKuil. COBpeMEHHOE OIpe/ieiieHue




FEHOTHUIIA: TTOJJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YHUCJIE C
nmoMmombio IIlIP-amamm3a. HacmencTBeHHbIC 3a00eBaHMS YCIOBEKA: T'CHHBIC
0oJie3HU, 0OJIE3HU C HACJEIACTBEHHOW MPEApaclooKeHHOCThIO, XPOMOCOMHBIC
oosiesHu. ComaTWyecKre W TEeHepaTHBHbIE MyTauuu. [IpuHUIUINBI 370pOBOTO
o0pasa >KU3HU, TUArHOCTUKH, MPOMUIAKTUKH U JICUCHHS] TeHETUUECKUX 00JIC3HEH.
MennKo-reHeTUYECKOEe KOHCYJIbTUPOBAHUE. 3HAUEHUE MEIUIIUHCKON T'€HETUKH B
MPEAOTBPAIICHUY U JICUCHUU TeHETHYECKUX 3a00JIeBaHUH YeJIOBEKa

Cenexius opranu3mMoB. OCHOBBI OMOTEXHOJIOTUH

Cenexuys Kak HayKa U IIPOLECC. 3ap0KICHHUE CEIEKIUU U JOMECTUKALUA. Y YCHUE
H./1. BaBunoBa 0 LEHTpax MPOUCXOXKJICHHUS W MHOrooOpasus KyJIbTYPHBIX
pacteHuil. LleHTpbl TPOUCXOXKIEHUA IOOMAIIHUX JKUBOTHBIX. CopT, mopona,
TaMM

7.2

CoBpeMeHHBIE METOBI CeleKIUH. MacCoBbIi U WHAUBUIYAIBHBIM OTOOPHI B
CEJEKIMH pacTeHWil W XUBOTHBIX. OlEHKa sKcTepbepa. bim3kopoacTBeHHOE
CKpeniuBaHue - WHOpuauHr. Yucras nuHus. CKpelMBaHUE YHUCTHIX JIMHUU.
['eTepo3uc, niau rudpuaHas cuwia. HepoacTBeHHOE CKpeliuBaHue - ayTOPUIUHT.
Otnanénnas rtulOpuauzanus U e€ ycrnexu. VICKycCTBEeHHBIM MyTareHes u
MOJIyYEHUE TMOIUIUIONA0B. JlOCTHKEHHSI CENEKIMU pPACTEHUM, MKUBOTHBIX U
MUKPOOPTaHU3MOB

7.3

buoTtexHonOrus Kak oOTpaciib MPOU3BOJACTBA. ['€HHAasT WHXKEHEpUs. OTalbl
co3nanust pexkomoOmHanTHOM JIHK wm TpaHcrenHeix opranusmoB. Kierounas
nHKeHepus. Kietounslie KyJbTypbl. MUKPOKIOHAIIBHOE Pa3MHOKEHUE PACTEHHUI.
KiloHHpOBaHHE BBICOKONPOAYKTUBHBIX CEIIBCKOXO35MCTBEHHBIX OpPraHU3MOB.
JKojoruyeckue M dTHdeckue  mpoodmemsl. MO - reHeTHyecku
MOIU(PUITIPOBAHHBIE OPTaHU3MBI




IIpoBepsiemble TPeOOBaHUS K pe3yibTaTaM OCBOCHUS OCHOBHOM 00pa30BaTe/IbHOM

nporpammsl 11 kiaacca

Kon
[IPOBEPSIEMOTO

pe3ynbrara

[IpoBepsieMble IPEAMETHBIE PE3YIBTATH OCBOEHUSI OCHOBHOM

o0Opa3oBaTeIbHON MPOrpaMMBbI CpPEJIHEro 0011Iero oOpa3oBaHus

1

ChopMUpOBaHHOCTh 3HAHUKW O MECT€ U POJU OHUOJIOTUUM B CHUCTEME
HAy4YHOT'O 3HAHMS €CTECTBEHHBIX HaYK, B (DOPMUPOBAHUM COBPEMEHHOM

ECTECTBEHHO-HAYYHONW KapTUHbI MHpa M HAyYHOIO MHUPOBO33PEHHUS; O
BKJIAJIE POCCHUICKUX U 3apyOekHBIX YUEHBIX-OMOJIOTOB B pa3BUTHUE
O6uonoruu; (YHKIMOHATIBHOM T'PAMOTHOCTH YEJIOBEKa JUIsl pelIeHUs
PKU3HEHHBIX 3aa4

YMeHHEe pacKpbIBaTh COJICpKaHUE OMOJOTHMYSCKUX TEPMHHOB M TIOHSTHIA:
BUJ, TIOMYJSIUs, TCHO(MOHJ, SBOJIIONHMS, IBIKYIIUE CHIBI (PaKTophl)
DBOJIIOLIMM,  TPUCIIOCOOJIGHHOCTh ~ OpPraHu3MOB,  BUA000pa3oBaHUE,
DKOJIOTHYECKHE  (PAKTOPBI, OSKOCUCTEMa, TPOAYICHTHI, KOHCYMEHTHI,
PEAYICHTHI, e THUTAHWSA, DKOJIOTHYECKas TNHpaMuaa, OMOTreOleHO3,
ouocdepa

YMeHue usnaraTh OHMOJOTHYECKHE Teopuu (IBOMOLMOHHAA Teopus Y.
JlapBUHA, CUHTETHYECKAsA TEOPUS BOJIIOLINH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoxsiiieBoro cxoactBa K.M. bapa, uepeioBanus riiaBHbIX HaIllpaBICHUM
u myreir osBomonuu A.H. Cesepuoa, yuenus o Ouocdepe B.U.
BepHanckoro), omnpenensiTh TpaHULBl HX HNPUMEHUMOCTH K JKUBBIM
cucTeMaMm

YMeHure BIaieTh METOIaMH HAy4YHOT'O TI0O3HAHUS B OMOJIOTHH (HaOII0IeHNE
W OIKMCAaHUE KUBBIX CHUCTEM, MPOLECCOB M SBJICHUM; OpPraHU3alMs U
MpOBE/ICHNE OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIJBUKEHUE THIOTE3BI;
BBISIBJICHUE  3aBUCMMOCTH  MEXJIY  MCCIEAYEMBbIMU  BEIIMYMHAMU,
OOBSCHEHHE TIOMYYEHHBIX pE3yJbTaTOB, WCIOJB30BAHHBIX HAYYHBIX
MOHATHM, TEOPHUM M 3aKOHOB, YMEHHUE J€JaThb BBIBOJAbI HAa OCHOBAaHHU
MOJIYYEHHBIX PE3yJIbTaTOB)




YMeHHe BBIACTATh CYIIECTBEHHBIE MPU3HAKH CTPOCHHS OMOIOTUYECKUX
O00BEKTOB: BUIOB, MOMYJISIIHHA, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB,
OUOreoneH030B U 3KOCHCTEM; OCOOEHHOCTH IPOLIECCOB HACIEACTBEHHON
N3MEHUYUBOCTH, €CTECTBEHHOT O ot0opa, BUJI000pa30BaHus,
MPUCIIOCOOIGHHOCTH OPTaHU3MOB, MEHCTBUS SKOJIOTHUYECKUX (AaKTOPOB Ha
OpraHM3MBbI, TEPEHOCa BEIIECTB M IOTOKA DJHEPTHMH B JKOCHUCTEMaX,
AQHTPOTIOTCHHBIX ~M3MEHEHWH B  JKOCHCTEMaxX CBOEH MECTHOCTH,
KPYrOBOPOTa BEIIECTB U OMOTCOXMMHUECKUX IIUKIIOB B Orocepe

YMeHue MNPUMCHATDH IMOJYUCHHBIC 3HAHUA IJIA 00BSICHEHHST OMOIOTMUECKUX
[MPOLICCCOB U HBHCHHﬁ, I IPUHATUAS MPAKTUICCKUX

pelieHnii B MOBCEAHEBHOW XM3HU B IIENSIX oOecredeHus 0e30MacHOCTH
CBOET'0 370POBbSI M 37I0POBbsSI OKPYKAIOIIUX JIFOJCH, COOIOICHUS HOPM
rPaMOTHOI'O TOBEJICHUSI B OKPYKaIOIIEH MPUPOJHOM Cpejie; TOHUMAaHUE
HEOOXOAUMOCTH UCTIONB30BAHUS JOCTIKCHUN COBPEMEHHOM OMOJIOTUH IS
palMOHATIBHOTO MPUPOIONIOIb30BAHUS

YMeHue peuiaThb 3JICMCHTAPHBIC OMoJOruUecKue 3aJa4r, COCTABJIATh CXCMBI
[ICPCHOCA BCHICCTB U 9HCPTUHU B 3KOCUCTEMAX (HGHI/I HI/ITaHI/I}I)

YMeHHe BBHITIOTHITH Jab0paTopHbIe U MpaKTHYeCKHe paboThl, COOII0IATH
mpaBuia pu padbore ¢ yudeOHBIM U JIa0OpaTOPHBIM 000pyI0BaHUEM

YMeHrne KpUTHYECKH OIEHWBATh M WHTEPIPETUPOBATH WHGOPMAIIUIO
OHOJOTUYECKOTO COJEP KaHMsI, BKIIOYAIONIYIO TICEBAOHAYYHbIC 3HAHUS U3
paznuuHblXx UCTOYHMKOB (CMU, Hay4yHO-IOMYJsIpHBIE MAaTEepUAIbl);
paccMaTpuBaTh TJI00ANBHBIE YKOJIOTMYECKUE MPOOIEMBbl COBPEMEHHOCTH,
dbopMuPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO ITO3UIIHIO

10

YMeHHe co3/1aBaTh COOCTBEHHBIC NHCHMCHHBIC W YCTHBIC COOOIICHMUS,
00001mast OMONIOTHYECKYI0 WHGOPMAIMIO W3 HECKOJIBKHUX HMCTOYHHKOB,
PaMOTHO HCIIOJIh30BaTh MMOHATHIHBIN ammapaT OHOJIOTHH




1.2

OBomtononHas  teopusa Y. [lapBuna. IIpeamocbuiku  BO3HUKHOBEHUS
napBUHU3MA. [[BIDKyIIME CHUIIBI HBONIOUMM BUIOB 1O JlapBuHy (UM30BITOYHOE
Pa3MHOKEHHUE MPHU OTPAHUYEHHOCTH PECYPCOB, HEOIPEACIEHHAS N3MEHYUBOCTb,
Oopb0a 3a CylllecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

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

1.4

JIBmokymue cuibl ((akTophl) SBONIONMU BHUJOB B MpUpoAe. MyTaluOHHBIH
npouecc U KOMOMHATUBHAST M3MEHUYUMBOCTh. [lomynsiumoHHbIE BOJHBI U JIpeid
reHoB. M3onsuusa u murpauus. EcrecTBeHHbI 0TOOp - Hampapisouui (GakTop
HBOJIOLMU. DOPMBI ECTECTBEHHOTO OTOOpA.

[[prcnOoCOONIEHHOCTh OPraHU3MOB Kak pe3yiabTaT »dBoidtouuu. [lpumepsr
NpUCoco0JieHui y oprannu3MoB. ApoMopd03bl U HAHOAJANTAIIH.

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

1.5

MakposBomtorusi.  DopMmbl  SBOJOIMUHU:  (UIeTUYECKas, JUBEPreHTHas,
KOHBEPIeHTHasl, mapasuienbHas. HeoOpaTuMocTh 3BOIOIMH

Bo3nukHOBeHHE M Pa3BUTHUC JKU3HU HaA 3emiie

JloHayuyHble TIPEACTABICHUS O 3apOKICHUM KU3HU. HaydHble THUIOTE3BI
BO3HMKHOBEHUSI JKM3HM Ha 3emiie: a0uoreHe3 W TMaHCIepMHs. XHUMHYEeCKas
DBOJIOLMS. OKCIEPUMEHTAJIbHOE MOATBEPKACHUE XUMHUYECKOW HBOIIOLIMH.
HauaneHbie sTambel Ouosiorudeckor sposoruu. ['mnoreza PHK-mupa. Tlepsbie
KJIETKH ¥ UX 3BOJIIOIMSA. DOpMUPOBAHME OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB

2.2

Pa3zBuTre Xu3HM Ha 3emuie 1o spaMm U nepuoaam. Karapxeil. Apxeiickas u
npoTepo3oiickas 3pel. Ilameosoiickas 3pa w €€ NepHONBl: KEMOPHICKUA,
OPAOBUKCKHM, CWIYPUUCKUH, JEBOHCKHH, KaMEHHOYTOJIbHBIA, TEPMCKHIA.
Me30300cKas 3pa U €€ NEPUOIbl: TPUACOBBIM, FOPCKUH, MEJTOBOM.

KaitHo3olickass »pa W €€  NEepUOAbl:  IMAJICOrCHOBBIA, HEOrCHOBBIM,
AHTPOIOrE€HOBBIA. XapaKTEPUCTUKA KIMMaTa W TEOJIOTHYECKUX IPOLECCOB.
OCHOBHBIE ATaIbl YBOIOIUN PACTUTEIHLHOTO U JKUBOTHOTO MHpa. ApOoMOP(O3bI
y pacTeHul W KUBOTHBIX. llosiBIIeHME, pacuUBET W BBIMUPAHHUE T'PYMHN >KUBBIX
OpraHu3MOB

2.3

CucTtema OpraHn4eckoro Mupa Kak oTpakeHue 3Botouun. OCHOBHBIE




CUCTCMATHUYCCKHUC I'PYIIIILI OPIraHU3MOB

2.4

DBoIOLKA YeloBeKa. AHTPONOJIOTUs Kak Hayka. PazButue npeacraBieHui o
IPOUCXOXKIEHUU YesloBeKa. MeToabl u3ydeHus: antpornorenesa. Cxoacrea u
pa3nuyMs 4eJ0BeKa U KUBOTHBIX. CHCTEMAaTUYECKOE TOJI0KEHHUE YETIOBEKA.
JIBxymiue cuibl (paktopsl) anTpornorenesa. HacnencrseHHas U3SMEHUYHMBOCTD U
ecTeCTBEHHBIN 0TOOp. OO1IEeCTBEeHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPY Ul
TpYJa, MBIIIJICHUE, PEYb

2.5

OCHOBHBIE CTaAuMM M BETBU DBOJIIOLMH YEJIOBEKA: ABCTPAIONUTEKH, YenoBek
ymenbid, YenoBek mnpsaMoxoasAmui, YemoBek HeaHAepTanbCKul, Yenosek
pazymHbIi. Haxonku MCKOmaeMblX OCTAHKOB, BPEMSI CYHIECTBOBaHHUSA, 00JACTh
pacrnpocTpaHeHHsl, 00bEM T'OJIOBHOTO MO3ra, o0pa3 )KM3HH, Opyaus

2.6

Uenoseueckue packl. OCHOBHBIE OOJIBIINE pachl: €BponeouHas (eBpasuiickas),
HETrpO-aBCTPATIOUIHAS (9KBaTOpUABHASA), MOHTOJIOMTHAsI (a3uarcko-
amepuKkaHckast). UepThl puCnocO0JIEHHOCTH NMPEACTaBUTENIEH YETIOBEUECKUX Pac
K YCIIOBUSAM cyliecTBoBaHus. EnuHCTBO yenoBeueckux pac. Kputuka pacuzma

Opranu3Mbl U OKpY>Karolas cpeaa

DKOJIOTHSL KakK HayKa. 33,[[21"114 U pas3aciibl 3KOJIOTHH. MGTOI[BI OKOJIOTHYCCKHUX
HCCHGHOB&HHﬁ. DKOJIOTHYECKOE MHUPOBO33pPCHUC. Cpe,ZILI oOuTaHU OpraHU3MOB:
BOJHas, HA3CMHO-BO3AYyIITHAA, ITIOYBCHHAA, BHYTPHOPraHU3MCHHAA

3.2

Okonorumdyeckue  ¢akTopbl.  Kiaccupukanus  3KOIOrHYecKuX  (aKTOpOB:
abmoTnueckne, OHMOTHYECKHE W aHTPOIOTCHHBIC. JleWCTBHE DKOJIOTHICCKUX
(hakTOpOB HAa OPraHU3MBI

3.3

AOuoTtnueckne (QakTOphl: CBET, TEMIIEpaTypa, BIAKHOCTH. DOTONMEPHOIU3M.
[IpucnocoOnennst OpraHU3MOB K  JICMCTBHIO aO0MOTHYECKHX  (hAKTOPOB.
buosiornueckue puTMbl

3.4

buotnyeckne Qakropel. Bumbl OMOTHYECKHX B3aUMOACHCTBUI: KOHKYPCHIIWSA,
XUIIIHUYECTBO, Mapa3uTU3M, MYTyalu3M, KOMMEHCAIN3M (HaxJieOHUYECTBO,
KBApTUPAHTCTBO),  aMEHCAIW3M, HEWTpanu3M. 3HauyeHUE  OWOTHYECKHUX
B3aUMOJEHCTBHI JI CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKHE  XAPAKTEPUCTUKU  momyasinud.  OCHOBHBIE — TOKA3aTeH
MOIMYJISILIMU: YHUCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTH, HPHUPOCT,
MUrpanus. [[nHaMruKa YMCICHHOCTH MOMYJISALUU U €€ PEeTyIsLns




COO6I_H€CTB21 H 3KOJOTN4YC€CKHUE CUCTEMBbI

CooOmectBo opraHu3MoB - Ouoneno3. CTpykTypbl OuHOLIEHO3a: BUAOBas,
NpOCTpaHCTBEHHas, Tpoduueckas (mumieBasi). Buasl-nomuHaHTel. CBsi3M B
OuoLIeHO3e

4.2

DKoJornyeckue cucteMsl (3kocuctemsl). [lonsatre 00 axocucTemMe U GMOreo1eHO3e.
OYHKIIMOHAJIbHBIE  KOMIIOHEHThl ~ JKOCHCTEMbI: IMPOAYLUEHThl, KOHCYMEHTHI,
peayueHTbl. KpyroBopoT BelllecTB U MOTOK 3HEPruM B 3kocucTteme. Tpoduueckue
(nmuieBbie) ypoBHU 3KocucTeMbl. [lumessie nenu u cet. OCHOBHbBIE MOKa3aTeNn
PKOCUCTEMBI: OMOMacca, MPOAYKIMSA. DKOJIOTMYECKHE NUPaMUAblL: MPOAYKIIUH,
YUCIICHHOCTH, OroMacchl. CBOMCTBAa SKOCHUCTEM: YCTOMYMBOCTb, CaMOPETYJISALIMS,
passutue. Cykieccus

4.3

[IpupoaHble dKOCUCTEMBI. DKOCUCTEMBI 03&p U peK. DKOCHUCTeMa XBOWHOTO WU
MIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOT€HHbIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonoruyeckoe v X0351CTBEHHOE 3HAUEHHUE arpOdKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpaszue kak ¢pakTop ycToH4nuBOCTH 3kocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie

4.4

Yyuenue B.U. Bepranckoro o 6uochepe. I'panutisl, cocTaB v CTpyKTypa 6mocdepsl.
Kupoe BemecTBO m ero ¢yHkiuu. OcoOeHHOCTH Omocdepsl Kak TIII00aIbHOMN
DKOCHCTEMBI. J[MHaMHYeckoe paBHOBeCHE M o0OpaTHas CBA3b B Owocdepe.
KpyroBopoThI BeNIeCTB U OMOTCOXMMHUYECKUE IIMKIIBI AJIEMEHTOB (YTIIepoa, a30Ta).
3oHanbHOCTH Onocheprsl. OCHOBHBIE OMOMBI CYIITH

4.5

UenoBedecTBO B Onochepe 3emid. AHTPOIOTCHHBIE H3MEHEHUsS B Ouocdepe.
["1100aabHBIC YKOJTOTHYSCKHUE TTPOOIEMEL.

OcHoBa  palMOHAJIBHOI'O  YIPaBJACHUS MPHUPOJHBIMH  pecypcaMH M HUX
UCII0JIb30BaHue. JJoCTHKEeHHsI OMOJIOTMU U OXpaHa IMPUPOJIbI




JUis NpoBeNeHUs €AMHOIO TOCYIapCTBEHHOI'O HK3aMEHa I0 OMOJIOrHH

(manee - EI'D o 6uoyiorun) UCHosib3yercs nepedyeHsb (KOAUPUKATOp) IPOBEPIEMbIX

TpeOOBaHMI K pe3ylbTaTaM OCBOEHHUS OCHOBHON 00pa30BaTENbHON NPOrpaMMBbl

CpeaHero oo01ero 06pa3zoBaHus U AJIEMEHTOB COJIEPKAHUS.

IIpoBepsiembie Ha EI'D mo Omosnorun tpedoBaHus K pe3yJibTaTaM OCBOCHUS

OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHusi

Kon
IpoBeEpsie

MOTI'O

[TpoBepsiembie TpeOOBaHUSI K TPEMETHBIM PE3yIbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl CPETHETO OOIIETO

o0Opa3zoBaHuUs

1

ChopMHupOBaHHOCTh 3HAHMKW O MeECT€ W pOJU OHOJOTHU B CHCTEME
€CTECTBEHHBIX HayK, B (HOPMHUPOBAHUN COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTHHbI MHUpa, B TMO3HAHWUHM 3aKOHOB MPHUPOABI U PEIICHUU >KU3HEHHO
BAKHBIX COLMATBHO-ITHUECKUX, YKOHOMUYIECKUX, IKOJOTUIECKHX MPoOIeM
JEeIIOBEUECTBA, a TakKe B PEIICHHHW BOMPOCOB  PAIMOHAIBHOTO
MPUPOJIOTIONH30BAHMS, B (POPMHUPOBAHUW IICHHOCTHOTO OTHOIICHHS K
NpUpOJIe, OOIIECTBY, YEIOBEKY; O BKJIAJ€ POCCHUCKHX H 3apyOeiKHBIX
y4EHBIX- OMOJIOTOB B Pa3BUTHE OMOJIOTHUHU

Brnanenne cucremMoil 3HaHWNM 00 OCHOBHBIX METOJIaX HAyYHOT'O MO3HAHUA,
UCITOJIb3YEMBIX B OHMOJOTHMYECKUX HCCIICIOBAHUAX J>KUBBIX OOBEKTOB U
DKOCHCTEM (OIMCaHKe, U3MEpPEHHe, MPOBeAcHNE HAOII0ICHHH); crioco0aMu
BBISIBJICHUS M OLICHKW aHTPOMOT€HHBIX U3MEHEHHUN B PUPOJE.

YMEHUE BBIIBUTATh THUIIOTE3bl, MPOBEPITH HX SKCICPUMEHTAIbHBIMU
cpeacTBaMu,  (GOpPMYIUPYS  IIedb  HCCICIOBAaHHS,  aHAJU3UPOBATH
MOJYYEHHBIE PE3YJILTATHI U J€JIaTh BHIBOIBI.

BoisiBlIeHHE 3aBUCUMOCTH MEKY UCCIIeTyeMbIMU BeIMUUHAMU, 00bSICHEHUE
MOJIYYCHHBIX PE3yJbTaTOB M (hOPMYJIHUPOBAHKE BHIBOJIOB C UCITOJIH30BAHHEM
Hay4YHbIX OHATHHI, TEOPUHN U 3aKOHOB




YMeHue BiIaJeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIOJIArarolye ONOJIOrH4ecKue TEPMUHBI U TOHATUS (3KU3Hb, KIIETKA,
TKaHb, OpraH, OpPraHuW3M, BHJ, HOIMYJSLMs, BSKOCUCTEMa, OHOLEHO3,
ouocdepa; meTab0IM3M, TOMEOCTa3, KICTOUYHBIH UMMYHUTET, OMOCUHTE3
Oelika, OHMOIONIMMEpHI, TUCKPETHOCTb, caMoOperyJsiuus,
CaMOBOCITPOU3BEACHUE, HACJIEICTBEHHOCTb, U3MEHYUBOCTb,
HPHEPro3aBUCUMOCTb, POCT U PA3BUTHE );0U0JIOTHYECKUE TEOPUHU: KIETOUHAS
teopus T. llIBanna, M. [llneiaena, P. BupxoBa; KIOHaJIBbHO-CEIEKTUBHOTO
ummyHurera II. Opmux, W.MA. MeuyHukoBa, XpOMOCOMHasi TeOpUs
HacneacTBeHHocTH T. Moprana, 3akoH 3apoabimeBoro cxoactsa K. bapa,
pBONMIOLMOHHAS Teopus Y. JlapBHHA, CHHTETHYECKas TEOPHUS HBOJIIOLIMH,
Teopus antponorenesa Y. /lapsuna; Teopus Ouoreonenosa B.H. Cykauéna;
yuenue H.M. BaBuioBa o 1meHTpax MHOrooOpasusi U HPOUCXOKICHUS
KyJIbTYypHbIX pacTenuil, yauenue A.H. CeBeproBa o myTsax U HaIpaBIEHUSAX
pBOoNMOIMM, yuenue B.M. Bepnaackoro - o Ouocdepe); 3aKoHBI
(ennHOOOpa3us MOTOMKOB MEPBOTO MOKOJICHUS, PACHICTUICHUS PU3HAKOB,
HE3aBUCHUMOIO HacleqoBaHUd Npu3HakoB [. MeHzaensd; CUEMIEHHOTro
HAcJEeJOBaHUsA NPU3HAKOB M HApyIICHHs clemieHus reHoB T. MopraHa;
TOMOJIOTMYECKHUX PSIAOB B HaclieIcTBeHHON n3meHunBoct H.M. BaBuiosa;
reHeTudeckoro paBHoBecus JIkx. Xapau u B. BaiinOepra; 3apopliieBoro
cxonctBa K. bapa; 6morenernueckuii 3akoH 3. ['ekkens, @. Mromiepa);
MPUHLMIBI (YUCTOTHI TaMET, KOMILJIEMEHTAPHOCTH); MpaBujia (MUHUMYyMa
1O. JInbuxa, sK0IOrN4ecKOi MUpaMH bl YuCell, 0MOMACChl U DHEPTHUN);
runore3sl  (koanepBatHoit A.M. Omnapuna, mepBuyHOoro OymboHa JIxk.
Xonneiina, mukpocdep C. Pokca, pudbo3uma T. Uek)

YMeHue peuiaThb IIOUCKOBEIC OMOJIOTHYECKHE 3a1a491; BbIABJIATH IIPUYNHHO-
CJICACTBCHHBIC CBA3HN MCIKAY HCCIICAYCMbBIMU OMOJOTHYCCKUMU O6’I)eKTaMI/I,
[npooccCaMu MU ABJICHHUAMHU, ACJIAThb BBIBOALI WM IIPOTHO3bI Ha OCHOBAHHH
IMOJTYUYCHHBIX PE3YJILTATOB, COCTaBJIATH T'CHOTHUIIMYCCKHUC CXCMbI
CKPCIIMBAHUA OJIA PA3HBIX THUIIOB HACJIICAOBAHUA IIPU3HAKOB Y OPIraHU3MOB,
COCTABJATh CXCMBbI IICPCHOCA BCIICCTB M SHCPIHHM B 3KOCHCTCMaAX (HGHI/I
IMUTaHuA, INIICBLIC CCTI/I)

YMeHHe yCTaHaBIMBATh B3AUMOCBS3U MEK]ly CTPOCHUEM U () YHKIIUSIMH:
OpPraHOUJOB, KJIETOK Pa3HbIX TKaHEH, OpraHaMu U CUCTEMAMH OPTraHOB y
pACTEHUI, )KUBOTHBIX U YEJIOBEKA; MEXKAY dTallaMl 0OMEHa BEIIECTB;
ATanaMy KJIETOYHOIO IIUKJIA U dKU3HEHHBIX [IUKIOB OPTraHU3MOB; dTaaMu
AMOPUOHATBHOTO PA3BUTHSL; TEHOTUIIOM U (PEHOTUIIOM, ()EHOTHUIIOM U
(dbakTopaMu cpeibl 0OUTAHUS; MPOLECCAMHU 3BOJIIOIUU; TBHKYIIUMHU
CUJIaMU aHTPONIOTeHEe3a; KOMIOHEHTAMHU PA3IMYHBIX IKOCUCTEM U
[PUCIIOCOOJICHUSIMUA K HUM OPraHU3MOB




YMeHue BbIACNIATh CYIIECTBEHHbIE PU3HAKU:

CTPOEHUSI BUPYCOB, KJIETOK MPOKAPHUOT U 3YKAPUOT; OJHOKIETOYHBIX M
MHOTOKJIETOUHBIX OpPraHU3MOB, BHUJOB, OHUOIE€OLEHO30B, 3KOCHCTEM U
Oouocdepsl; CTPOCHUSI OPraHOB U CHUCTEM OPraHOB PACTEHUM, KUBOTHBIX,
YeJIOBEKA; MPOLIECCOB KU3HENEATEIbHOCTH, MPOTEKAIOIUX B OpraHu3Max
pacTeHuil, )KUBOTHBIX W YeJIOBEeKa; OMOJIOTMYECKUX MPOLECCOB: OOMEHa
BeuecTB (MeTaboIu3M ), THPOPMALIMK U ITPEBPAILICHUS YJHEPTUH, OpOKEHUS,
aBTOTPOHOTO M TeTepOTPO(HOr0 THUMOB MUTaHUA, (OTOCHHTE3a U
XeMOCHHTE3a,  MHWTO3a,  Meio3a, TraMmeToreHesa, 53MOpHUOreHesa,
NOCTAIMOPHOHANIBHOTO ~ PAa3BUTHSA, PA3MHOXKEHUS, HUHAUBUAYaTbHOTO
pa3BUTHs OpraHu3Ma (OHTOT€HEe3a), B3aMMOJICHCTBUSI T'€HOB, T'€TEPO3HUCA;
JEUCTBUN HCKYCCTBEHHOIO OTOOpa, CTaOWIM3UPYIOIIETO, ABMXKYIIETO U
pa3phIBAIONIETO  €CTECTBEHHOro  OTOOpa;  auIoNaTpUYecKoro |
CUMIIATPUUECKOT0 BU1000pa30BaHMsI; BIUSHUS JBHKYIINX CUJI SBOJIOI[UU
Ha TeHO(MOHJ TMOMYJAIMH;, MPUCITIOCOOJIEHHOCTH OpPraHU3MOB K Cpefe
oOuTaHusl, Yepe0BaHNs HAIPaBJIECHUI dBOJIOLUH; KPYTOBOPOTA BEILIECTB U
[IOTOKA SHEPTUU B SKOCUCTEMAX

ChopmMupoBaHHOCTH YMEHUS BBIJCIATH CYIECTBCHHBIE MPU3HAKHA BUPYCOB,
KJICTOK TPOKAPHOT M JYKAPUOT, OTHOKJIETOYHBIX M MHOTOKJICTOYHBIX
OpPTraHU3MOB, BHJIOB, OMOT€OIIEHO30B H 3KOCHCTEM; 0COOEHHOCTH MPOIIECCOB
oOMeHa BEIIECTB M TIPEBpalllecHUs JHEPIUM B KJIETKe, (HOTOCHHTE3a,
TUTACTUYECKOTO M YHEPTeTHUECKOTO 0OMEHA, XEMOCHHTE3a, MUTO3a, ME103a,
OILJIOJIOTBOPCHMSI, PAa3BUTHUS M PAa3MHOKEHUS, HHIUBUIYAITHHOTO Pa3BUTHSI
opranu3zMa (OHTOreHe3a), OOpbOBl 3a CyIIECTBOBaHHE, E€CTECTBEHHOTO
otOopa, BUI000pa30BaHUs, MPHUCIOCOOIEHHOCTH OPTraHU3MOB K Cpele
oOWTaHus, BIUSHUAS KOMIIOHEHTOB SKOCHUCTEM, aHTPOIIOT€HHBIX N3MEHEHU
B DKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB W MPEBPAIICHUS
SHEepruu B 6uocdepe

YMeHHE HCMOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OMOJIOTHYECKYIO
TEPMHUHOJIOTUIO M CHMBOJIMKY U1l JIOKa3aTEIbCTBA POACTBA OPraHU3MOB
pPa3HbIX CHCTEMATUYECKUX TPYMI; B3aUMOCBSI3H OPraHU3MOB U CPEBI
OoOWTaHWs;, EIWHCTBA YEJIOBEUECKHX pac; HEOOXOIUMOCTH 370pOBOTO
o0pa3za KU3HU, COXpaHEHUs Pa3HO0Opa3us BUJIOB U SKOCUCTEM KaK yCIIOBUS
COCYILIECTBOBAHHMS TPUPOJBI U YEIIOBEYECTBA




YMeHHe  KpUTUYECKH OUEHUBATh HMHGOpMALMIO  OHOJOTHYECKOTO
CollepKaHMs; MHTEPIPETUPOBATH OSTUYECKHUE AaCIEKTbl COBPEMEHHBIX
UCCJIEIOBaHUN B OMOJOTMHU, MEIULMHE, OMOTEXHOJIOTUHU; paccCMaTpUBaTh
rJ100aJIbHBIE SKOJIOTUYECKUE MPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH 10O
OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3ULIUIO

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

Kon

HpOBGpSIGMBIﬁ QJICMCHT COACPKaAHUA

1

buonorus kak HayKa. JKuBble cucTeMbl U UX N3YyUCHUC

1.1

CoBpeMmeHHass OWOJIOTHUS - KOMIUIEKCHAasE Hayka. buonormyeckue Hayku H
u3ydaeMble UMM TIpoOjeMbl. DyHIaMEHTalbHbIE, TMPUKIAIHBIE U TMOWCKOBBIC
Hay4YHbIE UCCIIEJOBAaHUS B OMOJIOTUH.

3HaueHne OMoOIOTMKM B (HOPMUPOBAHMHM COBPEMEHHON €CTeCTBEHHO-HAYYHOM
kapTuHbBl Mupa. lIpodeccuu, cBa3aHHble ¢ Ouosorueil. 3HaueHne OWOJIOTHH B
MPAKTUYECKON JIeITeTbHOCTH YeNOBEKa: MEAMIIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIEHHOCTH, OXpaHe MPUPO/IbI

1.2

JKuBble cucTeMbl Kak mpeaMeT u3ydeHusi Onongorun. CBONCTBA KUBBIX CUCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEIOCTHOCTh, CIOXHOCTh U
YIOPSI0YEHHOCTD CTPYKTYpHI, OTKPBITOCTb, caMoOpraHu3alus,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.
YPOBHM OpraHu3aliy KUBBIX CUCTEM: MOJIEKYJISIPHBIA, KJIETOYHbIN, TKAHEBBIN,
OpraHU3MEHHBIM, MOMYJISIIUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(OuoreornieHoTHYEeCKUA), OnochepHbIi. IIpomecchl, MPOUCXOAAIINE B JKHBBIX
cuctemax. OCHOBHbBIE MPU3HAKU XUBOTO. JKM3HB Kak (hopma CyIecTBOBAHUSA
MaTepuun

1.3

Metoasl Ouonornyeckoi Haykw. HaOmioneHwe, u3MepeHHe, 3KCIICPUMEHT,
cucTeMartu3anus, MeTaaHanu3. IloHaThue o 3aBUCMMONM W HE3aBUCUMOU
nepeMeHHou. [InannpoBanue skcnepuMenTa. [loctaHOBKa U MpOBEPKA TUIIOTES.
Hynesas runote3a. llonsitue BbIOOpKM u €€ moctoBepHOCTh. Pa3zbpoc B
Ononornuyeckux JaHHbIX. OIeHKa JOCTOBEPHOCTH TMOJYYEHHBIX PE3yJIbTaTOB.
[[pryuHBI MUCKAXKEHUST PE3YJIHTATOB IKCIEpUMEHTA. [IOHITHE CTaTUCTUYECKOTO
TecTa




KeTka kak OmoJiormueckas CucTeMa

Kiietka - cTpyKTypHO-(YyHKIHMOHAIbHAS €IUHUIA KUBOTO. VlcTOpUs OTKpPBITUS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Kiierounas teopus (T. IlIBann, M.
neitnen, P. BupxoB). OCHOBHbIE MOJOXXEHUS COBPEMEHHOW KJIETOYHOMN
TEOPUHU.

MeTtoapl  MOJEKYJISIPHOM M KJIETOYHOM  OWMOJOTUHU:  MUKPOCKOMUS,
xpomaTorpadus, 371eKTpodopes, METOA MEUYEHBIX aTOMOB, TU]pepeHraIbHoe
HeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK

2.2

XVMMHUUYECKHIA COCTAB KJIIETKH. Makpo-, MEKPO- B yJIBTPaMUKpPO3JIEeMEHTHI. Bosa
U e€ poJib KaK pacTBOPHTENIS, peareHTa, y9acTHe B CTPYKTYPUPOBAHUHU KIICTKH,
TEIUTOPETYIISAIMU. MUuHEpaIbHbIC BEIIECTBA KIICTKH, MX OHOJIOTHYECKas POJIb.
PoJib KATHOHOB ¥ aHHOHOB B KJICTKE.

buonornyeckne moauMmepbl. benku.  AMHHOKHCIIOTHBIM COCTaB  OCIIKOB.
CtpykTypbl O€liKOBOW MOJEKyibl. [lepBuyHas CTpyKTypa Oecika, MEnTHIHAs
CBs3b. BTOpWYHas, TpeTUYHAs, 4YCTBEPTHYHAS CTPYKTYphL. JleHaTyparus.
CgoiicTa 6enkoB. Knaccudukanus 6enkoB. bruonorndeckue GyHKIMu 0€IKOB.
YrieBoasl. MoHOCaxapupl, AMCAXapHIbl, OJIUTOCaXapuibl U IMOJHUCAXAPHUIBI.
O6mmit 1UIaH cTpoeHuss ¢ (QU3UKO-XMMHUYECKHE CBOWCTBA YIJIEBOJIOB.
buonorunveckue GyHKINUU YTIEBOIOB.

Jlunuael. ['mapodunbHO-ruapodoOHBIe cBoMcTBa. Knaccudukamus mumuaos.
Tpurnunepuabl, Gocdoaunuapl, BOCKH, cTepouabl. bruonornueckue (QpyHKIUH
0B, O0IIMe CBOMCTBA OMOJIOTHISCKUX MEMOpaH - TeKy4eCTh, CHIOCOOHOCTh
K CaMO3aMbIKaHHIO, TTOTYIPOHUIIAEMOCTb.

Hyxkneunossie kuciotrel. JIHK u PHK. CrpoeHne HYKJIEMHOBBIX KHCIIOT.
Hyxneotunsl. [Mpuniun kommiementapHocta. [Ipasuno Yapradda. Ctpykrypa
JIHK - nBoiinas cnimpainb. MectoHaxoxaeHue u ouonorundeckue Gpynkmuu JJHK.
Bunaer PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynbsl AT®. Makpospruyeckue cBa3u B MoJiekyine ATO.
buonornyeckne Gpynkiuun ATD. BoccTaHOBICHHBIE IEPEHOCUNKH, UX (DYHKITUU
B kiietke. CexBenupoBanue JJHK.

CrpykrypHass OwWoJOTHI: OMOXMMHYECKHE W OHO(H3NYECKHE HCCIISTOBAHUS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYPHI OMOMOJIEKYJT
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Tunbel KIETOK: JyKapuoTHYecKass U Mpokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHAIbHBIE 00pa30BaHUS KIIETKHU.




Crpoenue mpokapuoTHUYecKor KieTku. KnerouHnas cTeHka OakTepuil u apxeil.
OcoOEHHOCTU CTPOEHUSI TeTepOTPOPHON M aBTOTPO(PHONW MPOKAPUOTUUYECKUX
KJIETOK. MecTO U pojib NPOKAPUOT B OMOLIEHO3aX.

Crpoenrie U (PYHKIIMOHMPOBAHUE FyKapHOTUYECKOW KieTku. [lmazmaruueckas
MeMOpaHa (razmaiiemma). CTpykTypa Mmia3MaTiyeckoil MeMopansl. TpaHcopT
BEUIECTB Yepe3 IUIa3MaTUYEeCKyl0 MeMOpaHy: maccuBHbIM (auddysus,
oOneruénnas nudQys3us), aKTUBHBINA (MEPBUYHBIA U BTOPUYHBIM AKTUBHBIN
TpancnopT). Ilonynponuniaemocts MemOpanbl. PabGora HaTpuii-kanueBoro
Hacoca. DHAOLMTO3: MUHOLUUTO3, (parouurto3. Dk301uTo3. KiierouHas cTeHka.
CtpykTypa u (YHKUMUU KIETOYHOU CTEHKH pacTEHUH, TpUOOB.

[Mutommazma. Iutozons. Lutockener. [BmxeHue umtoriazmbl. OpraHouibl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOMIBI KJIETKH: SHJIOIUIa3MaTUYecKas CETh
(BIIC), anmapar ["onbaxu, TM30COMBI, UX CTpOEHUE U QYHKIUU. B3auMocBs3b
OJIHOMEMOPaHHBIX OPraHOUJOB KJIeTKU. CTpOoeHHE TpaHyIIPHOTO PETUKYIyMa.
Cunre3 pactBopuMbIx OenkoB. CuHTE3 KIETOUYHBIX MeMOpaH. [naakuit
(arpaHynsipHBIA) SHAOIUIA3MaTHUECKUl peTukyinym. CekperopHas GyHKUIUS
anmapata ['onpmxu. TpaHcmopT BemiecTB B Kie€TKe. Bakyosin pacTUTENBHBIX
kieTok. Kiietounsii cok. Typrop.

[loryaBTOHOMHBIE OPraHOUIbI KIIETKW: MUTOXOHIPUH, TIJIACTUBL.

Crtpoenre U (QPyHKIIMM MUTOXOHApHUHN W mactui. [lepBuuHble, BTOpUYHBIE U
CIOXHBIE  TUIACTUAB  (OTOCHHTE3UPYIOIIUX  DYKapHOT.  XJIOPOIUIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIIUX PACTECHUM.

HememOpannsie opraHouwapl kieTku CrtpoeHune W (PyHKIIMH HEeMEeMOpPaHHBIX
OpraHouJ0B KJIETKU. PuGocompl. MukpodunaMeHTbl. MBpIeYHbIe KICTKH.
MukpoTtpyoouku. Knerounsiii mnentp. CTpoeHHe W IBWKEHHE >XTYTHKOB U
pecHuYeK. MUKpoTpyOOUYKH UTOIIA3MBbI. LIeHTpHOIIb.

Anpo. OOonouka sApa, XpOMATHH, KApUOIUIA3Ma, SAPBIIIKK, UX CTPOCHHUE U
bynakiuu. SnepHsiii O0enkoBbIii MaTpuKC. [IpocTpaHCTBEHHOE pacMoONOXKEHUE
XpOMOCOM B MHTep(a3zHOM sijipe. benku xpomaTuHa - THCTOHBI.

Kierounbie BiItoueHUs. CpaBHUTENbHAS XapaKTEPUCTHUKA KIIETOK SYKAPUOT
(pacTUTENBHOMU, KUBOTHOU, TPUOHOI)
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AccuMUIISIIUA U JUCCUMWISINUS - JIBE€ CTOPOHBI MeTabonm3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(DHBIN U TeTepOTPOPHBIN. YUuacTue KHUCIOpoAa B OOMEHHBIX
nporeccax. JHepreTuyeckoe odecrneueHue kiaetku: npespamenrne AT

B 0OMeHHBIX Tmpoieccax. DepMEHTATUBHBIA XapaKTep peakiuil KIETOYHOTO
Metabonu3zma. DepMeHThI, UX CTPOCHUE, CBOWCTBA M MEXaHU3M JICUCTBUSI.
Kodepmentsl. OTianuns GepMEeHTOB OT HEOPTaHUUYECKUX KaTalnu3aTopoB. benku-
aKTUBATOPBl U OEJIKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEpPMEHTATHUBHBIX
peakiuii OT pa3InyHbIX (HAKTOPOB.

[lepBUYHBI CUHTE3 OpraHUYECKUX BellecTB B kieTrke. PotocuHTe3. Poib
XJIOpOIIacTOB B mpouecce ¢ortocuHTe3a. CBeToBass W TeMHOBas (asbl.
[IponyktuBHOCTh (poTOCHMHTE3a. BiusHue pa3nuuHbiX (PaKTOpOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue POTOCUHTESA.

XEMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUUIUpYIOMKe OaKTEepHUH, Kelle300aKTeprn, cepoOaKTEpuu, BOJOPOAHBIC
OakTepun. 3HaUCHHE XEMOCUHTE3A.

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

AdpoOHBIE OpraHU3MBbl. JTallbl YHEPreTudeckoro oomeHa. [loaroroBuTeIbHBIN
pTan. [ mKonu3 - 6eCKUCIOPOIHOE PACHICTUIEHHE TITIOKO3HI.

buonornyeckoe OKUCIEHHE, WIH KJIETOYHOE JbixaHue. Poib MuUTOXOHApUI B
nmporeccax — OMOJOTMYECKOTO  OKUCIICHUS. [uknuyeckue  peakivH.
OxucnurensHoe hochopunuposanue. [IpenmyiecTBa ad3poOHOro Myt 0OMeHa
BEIIECTB Nepel aHadPOOHBIM. D (PEKTUBHOCTH IHEPTrETUIECKOTO OOMEHA
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Peakiiun MatpuyHoro cuHtesa. I[IpyUHIMI KOMIUIEMEHTApHOCTH B PEAKLUAX
MaTpUYHOTO  cHHTe3a.  Peanmu3anus  HacineACTBEHHOM — MHGMOpMaIuu.
['eHeTnyecknii Koa, ero cBoiicTBa. TpaHckpunuus - maTpuunblii cuHTe3 PHK.
[IpyHIMOB ~ TPAHCKPUMLMHU:  KOMIJIEMEHTAPHOCTb, aHTUNAPAIIIENIBHOCTD,
ACUMMETPHUYHOCTh. TpaHchsauua u e€ stansl. Yyactue TpaHcnopTHeix PHK B
OouocuHTeze Oenka. YcioBus 6mocuHrte3a Oenka. KoaupoBaHue aMUHOKHUCIIOT.
Ponb pubocoM B OnocuHTe3€e Oenka.

Opranuzaiys TeHoMa y MPOKapHOT U DYKapHUOT. Peryisius akTHBHOCTH T€HOB Y
npokapuoT. ['unore3a onepona (®. XKakoo, XK. Mano). Perynsiuusi 0OMeHHBIX
nporeccoB B kieTke. Kierounslii romeocras.

Bupycel - HekneTouHble (OpMBbI KU3HM U OOJMraTHble mapasuTbl. CTpoeHue
IPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHblie 3a0051eBaHus YenoBeKa, )KUBOTHBIX, pacteruil. CITNJI, COVID-19,
COLIMAJIbHBIE U MEUIIMHCKUE TTPOOIEMBI

2.6

Knerounslii 1nukn, ero mepuoabsl u  perymsiusa. MaTtepdaza u  MuUTOS.
Oco0OeHHOCTH TMpoIeccoB, MpoTeKaomux B uHTtepdase. [loaroToBka KiIeTKU K
nenenuto. IlpecunTeTnyeckuii  (MOCTMUTOTUYECKUM), CHUHTETUYECKUA U
MOCTCUHTETUYECKHUM (TPEMUTOTHUYECKHIT) Tepruoabl HHTEpPa3bl.

Matpuunbiii cunte3 JHK - permukanmsa. Ilpuanunsr permmakanuun  JIHK:
KOMIUIEMEHTapHOCTh, TOJYKOHCEPBATUBHBIA CHHTE3, AHTUNAPAIIIEIbHOCTb.
Mexanusm perukannu JJHK. Xpomocomsl. Ctpoenne xpomocoMm. Teaomepsl u

TejaoMepasa. XPOMOCOMHBIM HA0Op KJIETKH - KapuoTun. JIUMmowmaHblid U
raryIONIHBIA  HAa0OpBl XpoMOCOM. ['oMojoruuHbie XpoMocombl. IlojoBbie
XPOMOCOMBI.

Jlenenue kieTku - MuTO03. CTagunu MUTO3a W MPOUCXOAIINE B HUX MPOIECCHI.
Tunel MuTo3a. KapuoknHe3 m nmuTOKHHE3. bruonornyeckoe 3HaYEHHE MUTO3a.
Peryisnuss MUTOTHYECKOTO HMKIA KIETKH. [lporpamMmmupyemas KieTouHas
ru0eb - aronTo3.

DOyHKIHOHAJIbHASA TEHOMUKA




Opranusm Kak OHoJIOru4ecKas CucTemMa

OnHOKJIETOUYHBIE,  KOJIOHHMAJIbHBIC, = MHOTOKJIETOYHBIE  OpPraHU3MBI U
MHOT'OTKaHEBbIE OPTaHU3MBI.

dopMbl pPa3MHOXKEHHSI OpPraHU3MOB: Oecroyioe (BKJIKOYash BETeTaTHUBHOE) M
nosioBoe. Buupl 0ecnosioro pa3MHOXKEHHS: IMOYKOBaHUE, CHOPYISAIUS,
(dparMeHTanus, KIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. [lonoBbie KI€TKHU, Wi rameTel. Meiio3. Ctaauu
Mmeiio3a. [ToBeaenue xpomocoM B Meiio3e. Kpoccunrosep. buonoruueckuit
CMBICJT MEH03a ¥ TIOJIOBOTO Mpoliecca. Meo3 u ero MecTo B )KU3HEHHOM ITUKIIE
opranu3moB. [Ipea3zapossinieBoe pa3Butue. ['aMeToreHes y *)KUBOTHBIX.
[TonoBsie xxene3bl. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes
u oorene3. CTpoeHue MoyoBbIX KJIeTOK. OMI0I0TBOPEHNE U SMOPHOHATBHOE
pa3BUTHE KUBOTHBIX. CIIOCOOBI OTIJIOIOTBOPEHHMS . HAPYKHOE, BHYTPEHHEE.
[TapTenorenes. MuauBuyanbHOE pa3BUTHE OpraHu3MoB (oHToreHe3). Ctaauu
AMOpHOTEHE3a KUBOTHBIX (Ha IpuMepe JTyikh). Jpobnenne. Turmbl
npobnenus. OCOOCHHOCTH IPOOJICHHS MIIECKOTTUTAIOIINX. 3aPOIBIIIIEBBIE TUCTKH
(racTpyisnus ). 3akiaagka OpraHoB U TKaHEH U3 3apOJIbIIIEBBIX JTUCTKOB.
B3aumHoe BiHsiHUE YacTel pa3BUBAIOIIETOCS 3apo/biiia (3MOpHOHAIbHAS
WHIYKIMA). 3aKiagKa miaHa

CTPOCHHMS KUBOTHOTO KaK pe3ysbTaT MEPAPXUUYECKUX B3aUMOJIECHUCTBHI T'€HOB.
Bnusinie Ha »MOpHOHANIBHOE pPA3BUTHE PA3IMYHBIX (PAKTOPOB OKpyKarouien
cpensl. Poct u pa3ButHe xkuBOTHBIX. [locTamMOpuoHanbHbIN niepuoa. [Ipsmoe u
HenpsiMoe pa3Butue. PasButue ¢ meramMopdo3oM y OECNO3BOHOYHBIX U
MO3BOHOYHBIX WBOTHBIX. BHOJIOrMYeCKOEe 3HAYEHUE NPSIMOTO U HEMPSIMOIO
pa3BUTHUA, UX PACIPOCTPAHEHUE B IpHUpoae. Turbl pocTa KUBOTHBIX. DakTOpHI
PETYJSIIIUU  POCTa JKUBOTHBIX W dYenoBeka. CrTaguu MOCTIMOPHOHAIBHOTO
pPa3BUTHSA y KUBOTHBIX U 4elloBeKa. [leprnopl OHTOreHes3a yenoBeka.

PasMHOXeHne u pa3ButHe pacteHuil. ['amerobutr m cmnopodur. Meio3 B
PKU3HEHHOM Iukjie pacteHuil. OOpa3oBaHue crmop B TIpolecce Menosa.
['amerorene3 y pacteHuid. OIMIOJOTBOPEHUE U PA3BUTUE PACTUTEIBHBIX
OpraHu3MoB. J[BolHOE OIJI0IOTBOPEHUE Y IIBETKOBBIX pacTeHuit. Obpa3oBanue u
pa3BUTHE CEMEHU. MeXaHU3MBbI PETYJISALMNA OHTOINE€HE3a Y PACTEHUM U )KUBOTHBIX

3.2

Wctopust CTaHOBJICHMST MW Pa3BUTUA TEGHETMKM Kak Haykd. (OCHOBHBIC
FCHETUYECKUE TOHSTUSA W CUMBOJBI. [ OMOJIOTHYHBIE XPOMOCOMBI, AJUICIBHBIC
FCHbI, AJIBTCPHATUBHBIC MPU3HAKHW, JTOMUHAHTHBIM M PELECCUBHBIM MPHU3HAK,
TOMO3HMIOTa, TE€TEPO3Ur0oTa, YHCTasl JUHUSI, THOPHUILI, TEHOTHUI, (PEHOTHII.
OCHOBHBIE  METOJbl TEHETUKW: THOPUIOJOTHYECKUHN, ITUTOJOTHYECCKUH,
MOJICKYJIAPHO-TEHETUYECKUI
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Monorubpunoe ckpemnbanue. [lepBbiii 3akoH MeHaens - 3aKoH eIMHO00pa3us
ruOpu 0B mepBoro mnokosieHus. [IpaBuno aomuHHpoBaHus. BTopoil 3akoH
Menzaens - 3aKOH pacIICIUICHHUs NPU3HAKOB. l[UTOIOrMYecKue OCHOBBI
MOHOTHOPUTHOTO CKpeIMBaHus. [ MmoTe3a YucToThl raMer.

AHanu3upyroniee ckpemuBaHue. [IpoMeXyTOUYHBIN XapakTep HACJIEIOBAHUS.
Pacuiernienre npu3HakoB IIpY HETIOJIHOM JOMUHUPOBAHUM.

JluruOpuaHoe ckpemuBanue. Tpetuit 3akoH MeHzenst - 3aKOH HE3aBHUCHMOIO
HacjlenoBaHusd  mpu3HakoB.  lluronormyeckue  OCHOBBI  JTUTHOPUIHOTO
CKpEILIMBaHUS.

CuennienHoe HacnenoBanue mnpuzHakoB. Paborslt T. Moprana. CremnieHHOe
HACJIEIOBaHUE T'€HOB, HApYIICHUE CLCIUICHUS MEXAYy IeHamMu. XpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

['eHeTuka nosa. XpoMOCOMHBIN MEXAHU3M OINpPEIENEHUS M0J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. | OMOramMeTHbIN U reTeporaMeTHbIN 11o1. I enernueckast
CTPYKTYpa IOJOBBIX XpoMOcoM. HaciienoBaHue Ipu3HaKoB, CLIETUIEHHBIX C
11oJIoM. I 'eHOTHII Kak 1ei0cTHas cucreMa. IneinoTpomnus - MHOKECTBEHHOE
nercTBre reHa. MHOKECTBEHHBIN ajuien3M. B3auMoiecTere HealsieabHbIX
[CHOB.

KommnementapHocts. Onuctas. [lomumepus

3.4

B3anmopelicTBue TeHOTMIAa H  cpeabl npu  (GOpMHUPOBAHWH  (EHOTHIIA.
M3MeHUYnBOCTh TPU3HAKOB. KaueCTBEHHBIEC M KOJNYECTBEHHBIC TPU3HAKUA. BHUIbI
M3MEHUYMBOCTH: HEHACJICICTBECHHAs U HACJICACTBCHHAS.

MoaudukaliioHHass  W3MEHYMBOCTBb. Pomb  cpeasl B (OpMHPOBAHUU
MoauGUKAIMOHHON n3MeHunBocTH. Hopma peakiuu npusHaka. BapraimoHHBIN
psin u BapuanmonHnas kpuBas (B. Moranucen). CpoiicTBa MOau(UKAITMOHHON
W3MECHUYHUBOCTH.

['enoTunuueckass M3MEHUYMBOCTH. CBOMCTBA TI'C€HOTUIIMYECKONM HM3MEHYHBOCTH.
Buipl reHOTUTTHYECKOW H3MEHUMBOCTH: KOMOMHATUBHASI, MyTaIl[AOHHAS.
KomOuHaTHBHAas HW3MEHYMBOCTh. MeH03 H IIOJIOBOM TIpoIlecC - OCHOBA
KOMOWHATUBHOM W3MEHYMBOCTH. PoOjJb KOMOMHATUBHOW HW3MEHYHMBOCTH B
CO3JIJaHUH TeHETHYECKOT0 Pa3HO00pa3us B IpeJIesiax OJJHOTO BU/IA.
MyTanoHHasT W3MEHYMBOCTb. BuJbl MyTalMil: TE€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W HWHIYUMPOBAHHbIE MYyTaluu. SaepHbie W
[MTOIIa3MaTH4YeCcKue MyTarui. CoMaTUUE€CKHUE U TOJI0BbIe MyTaruu. [I[puauHbl
BO3HUKHOBCHHUS MyTanuii. MyTareHbl W WX BIHUSHUE HA OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAllMOHHOTO Mpoliecca. 3aKOH TOMOJOTMYECKHUX PSJIOB B
HacnencteeHHo namenunBocty (H.M. BaBunos). BHesinepHass ”3MEHUMBOCTh U
HACJICICTBEHHOCTh
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Kapuotun uyenoBeka. MexayHapoJaHass NporpaMMa HCCIEAOBAaHHUS TE€HOMA
yesoBeka. MeTonpl  H3y4YyeHUsT TE€HETUKM 4YeJIOBEKA: T'€HEAIOTMYECKUM,
OJIM3HEIIOBEIH, LIUTOTCHETUYECKUM, MOMYJIIUAOHHO-CTaTUCTUYECKU U,
MOJIEKYJISIPHO-TE€HETUYECKHUN. CoBpeMeHHOE OIpEICIICHUE TCHOTHIIA:
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM UHCJIE C IIOMOLIBIO
[111P-anamm3a. HacneactBenHple  3a0oieBaHMs  deloBeka. [ eHHBIE U
XPOMOCOMHBIE OoJIe3HH  dYeJIOBEKa. bonesnn ¢ HACJICJICTBEHHOM
MPEIPACIIOT0KEHHOCTHIO. 3HaueHue MEIUIUHCKOU T€HETUKHU B
PEIOTBPAILCHUH U JICUEHUU TeHETUYECKUX 3a00s1eBaHmii ueaoBeka. CTBOJIOBBIC
KJIETKA

3.6

JloMecTukaius 1 cenekuus. 3apoKICHUE CEIEKIMU U JOMECTUKALIMU. Y UYECHHUE
H.M. BaBumoBa o0 1ieHTpax NPOUCXOXKACHUS W MHOT000pasusi KyJIbTYPHBIX
pacteHuid. Poib cenekiuu B CO3IaHUM COPTOB PACTEHUM U MOPOJ KUBOTHBIX.
Copt, mopona, mrTamMm. 3aKOH TOMOJIOTMYECKHX PSAJIOB B HACJIEACTBEHHOMN
n3menunBoctd H.M. BaBunosa, ero 3HaueHue Jjisi CENEKIIMOHHON pabOThI.
MeToapl  CeNeKIMOHHOW paboThl. VCKycCTBEHHBIM OTOOp: MacCOBBIA U
WHIMBUIYaJbHBINA. DTambl KOMOMHAIIMOHHOM celiekiuu. VcnpiTanue
IpoU3BOAUTENIEH 110 TOTOMCTBY. OTOOp 1O TEHOTHITY C IIOMOIILIO OIICHKU
¢dbeHoTHUIIa TOTOMCTBA M OTOOP MO TEHOTHUITY ¢ ToMoInbio aHanu3a JIHK.
HckycCcTBEHHBINM MyTareHe3 Kak MeTOJI CEJICKIIMOHHON paboThl. PanuamoHHbIN
U XUMHUYECKHN MyTareHe3 Kak UICTOYHHUK MyTaIluil y KyJIbTypHBIX (hOpM
opranu3MoB. VCrionp30BaHrE TEHOMHOIO PEJAKTUPOBAHUS U METOJIOB
pekoMOnHaHTHBIX JIHK 1151 monmydeHust nexoaHoro Marepuania sl CEeICKIIUH.
[Tomyuenne noauIIon0B. BHYTprUBHIOBas THOPHUIN3AIIHSL.
bi3kopoacTBEHHOE CKpeInBaHue, Wiu HHOpuauHT. HepoacTBeHHOE
CKpeIIMBaHUE, WK ayTOpuauHr. ['erepo3uc u ero npuurHsl. Mcnonbs3oBaHue
reTeposuca B cenekiuu. Otnanénnas rudpuausamnus. [Ipeogonenue 6ecruroaus
MEXBHJIOBBIX THOPUIOB. J[OCTHKEHUS CEIEKIIUN PACTEHUH U )KUBOTHBIX
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OOBEKThl, HCHOJb3yeMble B OHWOTEXHOJOTHM, - KJIETOYHbIE M TKAaHEBbIE
KyJbTYpbl, =~ MHKPOOPraHW3Mbl, = HX  XapaKTepucTuka. TpaauuuoHHas
OMOTEXHOJIOTHA: XJIeOONeUeHue, TMOJyYeHHE KHUCIOMOJIOYHBIX MPOIYKTOB,
BUHOAENME. MukpoOuonoruueckuii cuHTe3. OOBEKTbl MUKPOOHOIOTHYECKUX
TexHoJorui. I[[pon3BoacTBO OenKka, aMUHOKHUCIIOT U BATAMUHOB. VICKycCTBEHHOE
OIUTOI0TBOPEHHE. PEKOHCTPYKIUS SIMIEKJIETOK M KJIOHUPOBAHUE >KUBOTHBIX.
MeTon TpaHCIUTAHTALIMHU sI/Iep KIIETOK.

XpoMOcoMHasi M TEHHas WHXeHepus. VICKycCTBEHHBIM CHHTE3 TeHa U
KoHCTpyupoBanue pexkomOuHanTHeiXx JIHK. J[locTikeHuss ¥ TNepCHeKTUBbI
XPOMOCOMHOM M TEHHOW MH)XEHepuu. MeauuuHckue OHOTEXHOJIOTHH.
Vcnonb30BaHUE CTBOJIOBBIX KJIETOK

Cucrema u MHOFOO6paSI/I€ OpraHHu4€CKOro Mmupa

buonorugeckoe pa3H006pa3He OpraHu3MoOB. COBpeMCHHaH CHUCTCMAa
OpPraHUYCCKOro MwHpa. HpI/IHIII/IHI)I KJIaCCI/I(bI/IKaIII/II/I OpraHMu3MoOB. OcHOBHEBIE
CUCTCMATUYCCKUC I'PYIIIBI OPTAHNU3MOB.

OcobenHocTH CTPOCHUA U KUBHCACATCIIBHOCTHU OJHOKJICTOYHBLIX OPIraHHU3MOB.
BaKTepI/II/I, apXcu, OJHOKJIICTOYHBIC FpI/I6BI, OJHOKJICTOYHBIC BOAOPOCIIN, APYIUC
IMPOTHUCTHI. KononuanbHbie OpraHU3MBbI. I[BI/DKCHI/IG OAHOKJICTOYHBIX
OpraHu3MoOB: aMé6OI/IIlHO€, KTYTUKOBOC, pPCCHUYHOC. 3aIIII/ITa Y OAHOKJICTOYHBIX
OpraHnu3MoOB. Pa3I[pa}KI/IMOCTL Y OJHOKJICTOYHBIX OPTaHHU3MOB. Takcucel

4.2

MHOTOKJIETOUHBIE  pacTeHUs. B3anMOCBsA3b 4YacTe€d  MHOTOKJIETOYHOTO
opranu3ma. TkaHH, OpraHbl U CUCTEMbI OPTAHOB MHOTOKJIETOYHOTO OpraHU3Ma.
OpranusMm kak eauHoe 1enoe. Tkanu pacteHuil. TUIIBI paCTUTENIbHBIX TKAHEH

oOpa3oBareibHasi, TIOKPOBHAs, TMPOBOJAIIASA, OCHOBHAs, MEXaHUYECKas.
OcobOeHHOCTH CTpoeHus, (PYHKIMI W pPaCcHONOKEeHHUS TKaHEH B OpraHax

[V
PaYaValenlaVanwasd

4.3

BereraTuBHbIE M TE€HEpATUBHBIE OpraHbl pacTeHud. @OYHKIMU OpPraHoB WU
cucrem opraHoB. Kapkac pacrenHuid. [[BUKeHHE MHOTOKJIETOYHBIX PACTEHHIA:
TpOnU3Mbl U HacTuM. Ilornomenne BoAbl, YIIEKUCIOro ra3a U MUHEPAJIbHBIX
BelIeCTB pacTeHusaMu. Jlpixanue pactenuit. [Auddy3us ra3oB yepes
MIOBEPXHOCTh KJIETKHA. TpaHCIOPTHBIE CUCTEMBI pACTECHHH. Bblnenenue y
pacTeHuil. 3ammuTa y MHOTOKJIeTOouHbIX pacteHuid. Kyrtukyna. Cpenctsa
MIaCCUBHOW M XUMUYECKOM 3a1uThl. OUTOHIUBI.

PaznpaxumMoCTh U perynsiuus y OpraHu3moB. Pa3ipa)kuMoCTb U perysanus y
MHOTOKJIETOUYHBIX paCTeHUU. POCTOBBIE BeNIECTBA U X 3HAYEHHUE




4.5

MHOTOKJIIETOUHBIE  KMBOTHBIE. B3aMMOCBSA3bp 4YacTeél MHOTOKJIETOYHOTO
opranusma. TkaHu, OpraHbl U CHCTEMBI OPTraHOB MHOT'OKJIETOYHOTO OpTraHU3Ma.
OpranusMm Kak eauHoe 1enoe. 'omeocras. TkaHu KUBOTHBIX U YETIOBEKA. THIIbI
PKUBOTHBIX TKAHEW: 3MUTEIUalIbHAsA, COCIUHUTEIbHAS, MBbIIICYHAs, HEPBHAS.
OcobeHHOCTH CTpoeHUs, (PYHKUMM M PACIOJIOKEHHS TKaHEH B oOpraHax
YKUBOTHBIX M YEJIOBEKA

4.6

OpraHbl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB U CUCTEM OPraHOB.
Omnopa Tena opraHu3MoB. CKeneTbl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
"KUBOTHBIX. HapyxHbIid 1 BHYTpeHHUH cKkesieT. CTpOCHUE U TUTIbI COEAUHECHUS
KOCTEH.

JIBM>KEHME MHOTOKJICTOYHBIX KUBOTHBIX. IluTanme >XUBOTHBIX. IluTanue
MTO3BOHOYHBIX )KUBOTHBIX. [[pixaHue ®uBOTHBIX. KoxkHOE nbixanue. XKabepHoe
1 IErOYHOE JhIXaHHUE.

J[pIxaHue MO3BOHOYHBIX KUBOTHBIX. DBOJIIOLIMOHHOE YCJIOXHEHHUE CTPOCHUS
NErKUX TO3BOHOYHBIX )KUBOTHBIX. [IpIXaTelibHas CHCTEMA YesioBeKa. MeXaHu3M
BEHTWISIMM JIETKUX Y NTUI] U MIEKONUTAIOUMX. TpaHCIOPT BEHIECTB Yy
OpraHu3MoB. TpaHCHOPT BEIIECTB y XKUBOTHBIX. KpoBeHOCHas cuctema u €€
opranbl. KpoBeHOCHass cucTeMa  TIO3BOHOYHBIX JKMBOTHBIX. Kpyru
KpOBOOOpAIlleHHUsI. DBOJIIOIIMOHHBIE YCIOXHEHUS CTPOCHHUS KPOBEHOCHOM
CHUCTEMBbI TTO3BOHOYHBIX KUBOTHBIX. BbIfieneHne y opranu3mMoB. Beigenenue y
"KUBOTHBIX. COKpaTtuTeabHble Bakyoiau. Opranbl BblaeleHUs. CBA3b MOJOCTH
TE€JIa C KPOBECHOCHOM MW BBIJICIUTEIBHOM CHCTEeMaMH. Beinenenne y
MO3BOHOYHBIX JKMBOTHBIX. 3al[UTa Y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpPOBBI 1
UX TPOU3BOAHBIC. Pa3napakuMoCcTb MW peryidius Yy  OpraHU3MOB.
PaznpaXxuMOoCTh y OJTHOKJIETOUYHBIX OpraHu3MOB. TakcHuChl. PaznpaxuMocTs u
pPETYJISIIKSL Y MHOTOKJIETOYHBIX

pacteHuid. POocTOBBIE BelleCcTBa U UX 3HAUYCHHUE.

HepBHas cuctema u periekTopHas peryisius y MHOTOKIETOYHBIX KUBOTHBIX.
HepBuast cuctema u e€ OTHenbl. DBOJIONMOHHOE YCIOKHEHUE CTPOCHUS
HEPBHOM CUCTEMBI y )KUBOTHBIX.

Pa3paboTka anroputMoB u mporpamMMm st 3P deKTuBHONW (DYHKIIHMOHATBHOM
AHHOTAIIMM  TE€HOMOB, TPAHCKPHUIITOMOB,  MPOTEOMOB,  METabOJIOMOB
MUKPOOPTaHU3MOB, PACTCHH, )KUBOTHBIX U YEJIOBEKA




OpFaHI/IBM YCJIOBCKA U €T0 3/I0POBLEC

5.1

Opranel W cuUCTEMBl OpraHoB u4ejoBeka. OTHAeNbl TOJIOBHOIO MO3ra
O3BOHOYHBIX XUBOTHBIX. Pedrnexkc um peduekropHas ayra. besyciioBHble U
yclioBHbIE pediekchl. ['ymopanbHas peryisiius U SHIOKPUHHAs CHUCTEMaA
PKUBOTHBIX M 4ejoBeKa. JKene3bl IHAOKPUHHOM CUCTEMBI M WX TOPMOHBI.
JlelictBue TOpPMOHOB. DB3auMMOCBsA3b HEPBHOM M DHJIOKPUHHOW CHCTEM.
['unotanamo-runodusapHas cucrema. Pedaexc u peduexkropHas ayra.
be3yc0BHBIE U YCIIOBHBIE PEQIIEKCHI

5.2

3amuTa opranuszma ot 0ose3neil. UMMyHHas cuctema denoBeka. KineTouHslil u
rYMOpPAJIbHBIH UMMYHUTET. BpoxaEHHBINA, NPUOOPETEHHBINA crienudUuuecKuii
uMMyHUTET. Teopus KioHaNbHO-cenekTuBHOro wumMmyHutera (I1.9pnux,
®.M.bepuer, C.Tonerara). BocmamutenbHble OTBETHI OpraHusmMoB. Poib
BPOXKIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUI

5.3

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

5.4

Jpixanue uyenoBeka. Juddysuss ra30B dyepe3 MOBEPXHOCTh  KIETKH.
JlpixaTenbHass cucTeMa denoBeka. JlpIxaTenbHas MOBEPXHOCTh. Perynsnus
neixaHus. JlpixaTenbHble 00bEMBI

9.5

[IumeBapuTenbHasi cucteMa yenoBeka. OTAenbl MUIEBAPUTEIBHOIO TPAKTA.
[InimeBapurenbHble  kKene3bl. BHYTPUIOIOCTHOE W BHYTPUKIETOYHOE
NIUILEBAPEHUE

5.6

[loxpoBel u ux mnpousBonHble. Opranbl BbigeneHus. [louku. CTtpoeHue u
dbynkimonupoBanue HeppoHa. GubTpaIms, CEKpEus U 00paTHOE BCACHIBAHNE
KaK MEXaHU3MBbI pabOThI OPraHoB BhieIeHU. OOpa3oBaHre MOYH Y YeIIOBEKa

5.7

JIBro>keHHEe YesioBeKa: MblllieuyHas cucteMa. CKeleTHbIe MBIIIIBI U UX paborta.
CtpoeHue 1 TUTIBI COCTMHEHUS KOCTEN

Teopwus sBostoniuu. Pa3Butue xu3Hu Ha 3emiie

6.1

OpomonmonHas teopuss Y. JlapBuna. IIpeAnochblikKM  BO3HUKHOBEHHUS
JapBUHU3MA.




DKn3Hp 1 HayuyHas nearenbHOCTh Y. JlapBuHa.

JIBrKyIMe CUibl 3BOOUMU BUAOB 10 Y. /lapBuHy (BBICOKAasi HHTEHCUBHOCTh
Pa3MHOXEHHUS OpPraHU3MOB, HACJIEJICTBEHHas W3MEHYMBOCTh, OOpnOa 3a
CYILLIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunretndeckoit Teopuu 3Botonuu (CTI). HelitpansHas Teopust
hbRoMIOIMU. CoBpeMeHHas HBOJIIOIIMOHHAS] OMOJIOTHs. 3HAYEHHUE 3BOJIIOLIMOHHON
TEOpUHU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa

6.2

[Tonymsiiust Kak dJeMEHTapHas eIuHHUIA ABOJIOIUMU. COBpPEMEHHBIE METOJbI
OIICHKM T€HETHYECKOIro pa3sHOOOpas3us W CTPYKTYphl momyisiui. M3meHeHue
reHoOHa TOMYJSIMA KaK 3JIEMEHTApHOE HBOJIIOIIMOHHOE SIBJIEHUE. 3aKOH
reHeTuyeckoro papHoBecus Jxx. Xapau, B. BaiinGepra.

OneMeHTapHble (DAKTOphl (ABMIKYIIME CHIJIBI) JBOJIONMUA. MyTallMOHHBIN
npouecc. KomOunaruBHast wusmMeH4YMBOCTh. Jlpeld reHOB - ciywaiiHbie
HEHAINpaBJICHHbIE M3MEHEHUS YacTOT auiesie B momyssiusax. D¢ dexT
ocHoBarens.  Murpauuu. — M3omsuus — momynsiuii:  reorpaduyeckas
(mpocTpaHCTBeHHAs1), OMOJIOTHYeCcKasl (perpoayKTHBHAS).

EctecTBeHHBINT 0TOOp - Hampapisomuid  Gakrop dBoirOIUA.  DOPMEI
ECTECTBEHHOTO OTOOpa: JBIKYIIMM, CTaOWIM3UPYIONINM, pa3pbIBAIOIINN
(mm3pynTuBHBIN). [TomoBo 0TOOP.

[IprcnoCOONEHHOCTh ~ OPraHU3MOB ~ KaK  pe3yJbTaT  MHUKPOIBOJIOIIHH.
Bo3HUKHOBEHHE  TPHCIOCOOJEHWM y  OpraHu3MoB. ApomMopdo3bl H
uanoanantanuu. [lpumepsl npucnocodaeHuit y opranu3zmMoB. OTHOCUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u CTpyKTypa. BumooOpaszoBaHue Kak pe3yibTaT
MUKpO3BOIONH. M3omsamus - kimodeBoi paktop BumoodOpazoBanus. [lytu u
CIIOCOOBI BHJI000pa30BaHHS: ajuIonaTpU4YECcCKoe (reorpaduueckoe),
CUMMATpPUYECKOoe  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (MOJUIUIOUIN3AIINA,
rudpuau3anys). JJuTeTsHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexaau3Mbl GOpMUPOBAHUS OMOIOTHYECKOTO pa3HOOOpa3usl.

Posib 9BOIOIIMOHHON OMOJIOTUH B pa3pabOTKe HAYYHBIX METOJIOB COXPAaHCHUS
O6ropazHooOpasusi. MUKPOIBOIIOIUS U KOIBOJIONHS MApa3UTOB U UX XO3S5EB.
Mexaau3Mbl  (OPMHUPOBAHUS YCTOMYMBOCTH K AHTUOMOTHKAM U CIIOCOOBI
OOpHOKI C HEel

6.3

MGTOI[BI HN3Yy4YCHHA MAKPO3BOJIIOIHH. [TaneoHTOOTrMYECKHE MCTOAbI U3YUYCHUA




pBomoLMU. [lepexonnbie (opmbl U (pUITOreHETUYECKUE Pl OPTaHU3MOB.
buoreorpaguyeckue MeTo1bl U3ydeHus 3BoOLUN. CpaBHEeHUE (HIOPHI U
dbayHbl MATEPUKOB U OCTPOBOB. broreorpaduueckue odnactu 3emin. Bussi-
PHAEMUKU U PEIIUKTBHI.

OMOPHOJIOTUYECKHE M CPABHUTEIBHO-MOP(HOIOTHUECKHE METOJbl H3YUYEHUS
PBONIIOIMU. |'€HeTHUYeCKHe MEXaHU3Mbl BOJIIOLIMM OHTOTE€HE3a U TOSIBICHUS
ABOJIIOIMOHHBIX HOBIIECTB. ['OMOJOrMYHBIE W aHAJIOTMYHBIE OPraHbl.
PyaumenTapHble opraHbl M aTaBU3Mbl.  MOJEKyJISIpHO-TE€HETUYECKUE,
OMOXMMHUYECKME UM  MaTeMaTHUYeCKHUE METOJbl H3Y4YEHHUS  DBOJIOLMH.
['omonoruunbie reHbl. COBpeMeHHbIE METO bl TOCTPOEHUS (PUIOTEHETUYECKUX
NepeBbEB. XPOMOCOMHbBIE MYTal[MU U IBOJIIOIMS T€HOMOB.

OO611e 3aKkOHOMEPHOCTH (MpaBuiia) 3BoJtoIMK. HeoOpaTuMocTh SBOJIOLINH.
AnanTtuBHas paauanus. HepaBHOMEpHOCTH TEMIIOB 3BOJIOLUU




6.4

HayuHble TrunoTe3bl NPOUCXOXKIEHUS JKU3HUM Ha 3emie. AOuoreHes u
naHcnepmus.  JloHayuHble  MOpeACTaBIEHUS O  3apPOXKIACHUM  KU3HU
(kpeaunoHu3M). ['unoresa MOCTOSHHOIO CaMO3apOXACHHUS KU3HU U €€
onposepxkeHue onbitamu @D, Pemnu, JI. Cnamwrannanu, JI.  Ilactepa.
[Ipoucxoxienue Ku3Hu U acTpoounoaorusi. OCHOBHBIE ATAllbl HEOPraHUYECKON
poMmonMU.  Ilmanerapnas  (reojoruyeckas) 3BOJOLMA.  XHUMHYECKas
ABOTIOIUS. AOGMOTEHHBIN CUHTE3 OpPraHMYEeCKUX BEIECTB U3 HEOPTraHUYECKUX.
Oneir C. Munnepa u I'. FOpu. O6pa3oBaHue MOJUMEPOB U3 MOHOMEPOB.
KoanepBatnas runore3a A.W. Onapuna, runote3a nepBuyHoro O0ymaboHa J[x.
Xonpaeitna, renernueckass runore3a [. Mémnepa. PubGosumbr (T. Uek) u
runote3a «vupa PHK» V. T'munbepra. ®opmupoBanue wmemOpaH u
BO3HUKHOBEHHUE MPOTOKJIETKH.

WcTtopus 3eMian 1 MeTobl €€ n3yueHus. Mckomnaemple OpraHu4ecKue OCTaTKH.
["eoxponosiorus u e€ MeTopl. OTHOCUTENIbHAS U a0COTIOTHAS TEOXPOHOJIOTHSI.
["'eoxpoHosiornyueckas 1Kana: 30Hbl, 3pbl, TEPUOIBI, FTIOXU.

HauvasnbHble 3Tanbl opraHndeckoit sBotonuu. [losiBinenre u 3BONIOIMUS TEPBHIX
KJIETOK. OBOJIOLMS MeTaboiu3Ma. BO3HUKHOBEHHE TMEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKpPOOHBIE OHWOIUNIEHKM KaK aHaJor TMepBbIX Ha 3eme
coobmiectB. CTpoMaTonuthl. [IpokapruoThl U 3yKapHOTHI.

[Ipoucxoxenue 3ykapuoT (CUMOUOreHe3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUpycoB. [IpoucxoxkieHrne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HHKHOBEHHE
OCHOBHBIX I'PYINI MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE ATaIlbl BOJIOIMH BHICIIUX pacTeHui. OCHOBHBIE apoMOp(hO3bI
pactennii. Beixoa pacrenuii Ha cyury. [losiBieHHe CIIOPOBBIX paCTEHUHN U
3aBoeBaHHE UMU CylIH. CeMeHHble pacTeHus. [IporcxoxaeHrne HBETKOBBIX
pacTEHHU.




OCHOBHBIE 3Tarbl HBOJIIOIUHU KUBOTHOrO Mupa. OCHOBHbIE apoMoOp(o3bl
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB - MOSBICHUE
COBPEMEHHBIX THUIOB. llepBeie XOpaoBble KUBOTHBIE. JKH3HB B BOJIE.
OBodIOLMA TO3BOHOYHBIX. [Ipoucxoxnenne amMpuOMil ©  penTUIuil.
[IpoucxokaeHHEe  MIEKONUTAONMX W  Oran. llpuHoun — kiaro4yeBoro
apoMopdo3a. OcBoeHrue OECIO3BOHOYHBIMM W MO3BOHOYHBIMHU KUBOTHBIMH
CyIIU.

PaszBuTHe XU3HM Ha 3eMJie MO 3paM M IEepUojaM: apXel, MpOTEPO30il,
naneo3or, Me3030i, KaiWHO30M. OOmas XxapakTepuCTHKa KiumaTa U
re0JIOrMYECKUX ITpolieccoB. [10sBIEHNE U paclBET XapaKTEPHBIX OPTAHU3MOB.
YrineoOpa3oBaHMe: €ro yCIOBHS U BIMSHUE Ha Ta30BbIi cOCTaB aTMOC(EPBHI.
MaccoBble BBIMUPaHUSL - JKOJOTMYECKHE KPHU3UCHI Mpouuioro. Ilpuunnsl u
CJEACTBUS MACCOBBIX BEIMUpaHUil. COBpEMEHHBIN SKOJIOTMUYECKHUI KPU3HUC, ETO
0COOEHHOCTH




6.5

Pasgensl u 3amaum aHtponosioruu. Meroael anTpornonorud. CTaHOBIECHHE
NPEACTABICHUN O MPOUCXO0XKACHUM 4esnoBeka. (COBpEMEHHBIE Hay4dHbIE
Teopur. CXOICTBO YelOBEKa C JKUBOTHBIMU. CHCTEMAaTHYECKOE MOJ0KEHHE
yesioBeka. CBHUIETEIBCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPABHUTEIBHO-
MOP(OJIOTHYECKUE, AMOPHUOJIOTHYECKHUE, ¢b13M0I0ro-0MOXUMHUYECKHE,
noBepeHueckre. OTIMYMS YeloBeKa OT KUBOTHBIX. [IpsiMoXxoxkneHue wu
KOMIUIEKC CBS3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE TOJ0BHOIO MO3ra U BTOPOM
CUTHAJIbHON CUCTEMBI.

JIBrmxymue cuiibl ((hakTOphl) aHTpONOreHes3a: OMOJIOrMYecKe, COIMalIbHbIE.
CooTHOIIEHE OMOJOTUYECKUX U COLMAIbHBIX (PAKTOPOB B AHTPOIOTEHE3E.
OCHOBHBIE CTaJUU AHTPONOreHe3a. ABCTPAJONUTEKU - JIBYHOTHE MPEaKU
mrone. YenoBek ymenblil, NEepBble U3rOTOBICHUS OpYyAuWW Tpyzna. UesoBek
NPSIMOXOMSIIIMIA U TIEPBBINM BBIXOJ JroAei 3a mpenensl Adpuku. Yenosek
reiiienb0eprekuil - 00U MpeoK HeaHIepTAIbCKOTO YeJIOBEKa U YesIoBeKa
pazymHoro. YenoBek HeaHIEPTATbCKUIN KaK BU JIOJEH XOJOAHOTO KIUMaTa.
UenoBek pa3yMHBI COBPEMEHHOTO THIIA, JIEHHCOBCKHI 4YeOBEK, OCBOCHHUE
KOHTUHEHTOB 3a IpeenaMu AQpUKH.

OBOJIIOLIMSI COBPEMEHHOIO uesoBeka. EcTecTBeHHBI 0TOOp B HOMyJsALUAX
yenoBeka. MyTallmoHHbIH pouecc U nonuMoppusM. [lonynsiuoHHbIe BOJIHBL,

npeiid reHoB, wMurpanus U «3hdexkT ocHoBaTenas» B MOMYISIUAX
COBPEMEHHOI'O YEJIOBEKa.

Uenoseueckue pacel. [lonstue o pace. bomplime pacel: €BpomneouHas
(eBpasmiickas), aBcTpajo-HErpowjHas (dPKBaTOpHabHAas), MOHTOJOUIHASL
(a3maTcro-amMepuKaHCcKas). BpeMs u myTu pacceneHus 4enoBeKa Mo IUIaHeTe.
EnuHcTBO dYenoBeueckux pac. HaydHas HECOCTOSTENBHOCTh pacu3Ma.
[[prcTiOCOOIEHHOCTh YeNTOBEKAa K Pa3HbIM YCJIOBHUSIM OKDPYXKAIOMIEH CpeIbl.
BrnusiHue reorpadguueckoil cpensl U Aperidpa reHOB Ha MOPQOIOTHIO H
(H3HOIJIOTHIO YeTOBEKA

DKOCHUCTEMBI U NpuCymunuec uM 3aKOHOMCPHOCTH

7.1

Pa3znensl 1 3agaun 3xK010run. CBsA3b HKOJIOTUH C IPYTUMHU HAyKaMH.

Metoasl skonoruu. IloneBbie HaOIOAECHUS. DKCOEPUMEHTHI B SKOJOTHMU:
OpUpPOJHbIE W JabopatopHbie. MojaenupoBaHue B 3KOJOTHUH. MOHUTOPUHT
OKpY’KaroUIel Cpeibl: JIOKAJIbHBIN, pETHOHATBHBIN U TJI00aIbHBIIMI




7.2

JKojoruyeckue (paxkTopbl U 3aKOHOMEPHOCTH UX AeiicTBus. Knaccudukanus
PKOJIOTMYECKUX (PAaKTOpOB: aOMOTHYECKHE, OMOTUYECKHUE, AHTPOIOTCHHBIE.
OOmue 3aKOHOMEPHOCTH JEHCTBUSL SKoJormdyeckux ¢akropos. IlpaBuiio
muaumyma (K. npenrens, FO. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBbI.

Abuotnueckue pakropbl. CBeT Kak skonorudyeckuii paxrop. JleiictBue
Pa3HBIX YYACTKOB COJTHEYHOT'O CIIEKTPA HA OPraHU3Mbl. DKOJIOTUYECKUE
[PYIIIBl PACTEHUI U JKUBOTHBIX 11O OTHOLIEHHUIO K CBETY. CUTHANBbHAS POJIb
cBera. @oronepuoansM. TemmnepaTypa Kak 3KOJOTHUECKHUI QakTop.
JlelicTBrEe TemIieparypbl Ha OpraHu3Msbl. [IoMKuiIoTepMHBIE U
rOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.
BnaxHocTh Kak 3kosiormueckuit ¢akrop. IlpucnocoOnenuss pacteHuil K
noJiep kanuio BojHoro O6ananca Kiaccuduxaius pacteHuii Mo OTHOIICHHIO K
Bojie. [Ipucnoco6ieHus >kMBOTHBIX K U3BMEHEHHUIO BOJHOT'O PEXUMA.

Cpenpl oOWTaHMSI OPraHMW3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAas,
ryOMHHAs TOJINOYBEHHAsl, BHYTpUOpPraHU3MeHHas. OU3NKO-XUMHUYECKHE
0COOEHHOCTH cpell 0OuTaHusd opraHu3mosB. [IpucrnocoGnenns opraHusMoB K
PKU3HU B Pa3HBIX cpeax.

bronorndyeckue puTMbl. BHemHue u BHyTpeHHHME pUTMBL. CyTOUYHBIE H
roguuHble  pUTMBL.  [IpuCnOCOOJEHHOCTh  OpPraHM3MOB K  CE30HHBIM
N3MEHEHMSIM YCIIOBUH KU3HU.

DKuszuennsie popmbl opranu3moB. [lousTue o xxu3znenHoi popme. KusHeHHbIC
(dbOopMBI pacTeHUIl: JEePEBhs, KyCTAPHUKU, KyCTAPHUYIKHA, MHOTOJIETHUE TPABHI,
ONHOJNETHHE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOHUOHTHI,
re0OMOHTHI, a9pOOMOHTEI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

buotnueckue paktopsl. Buasl OMOTHUECKUX B3aUMOACHCTBHI: KOHKYPEHIIUS,
XUITHIYECTBO, CMMOMO03 U ero (hopmbl. [lapazutusm, koonepanus, MyTyaau3M,
KOMMEHCanu3M  (KBapTHPAHTCTBO, HaxyieOHW4YecTBO). Herpoduyeckue
B3amMoJielicTBHs  (Tommueckue, dopuueckue, Qadbpuyeckue). 3HaueHUE
OMOTHYECKUX B3aUMOJICHCTBUN IS CYIIECTBOBAHUS OPTaHU3MOB B Cpele

oOutanus. [[puHIKUI KOHKYPEHTHOTO UCKITIOUEHUS




7.3

DKOJIOTHYECKHUE XapaKTePUCTUKH MO YJISILIHAM. [Tonmyssanus KakK
Ouosiorndeckass cuctemMa. Poib HEOJHOPOJHOCTH Cpelbl, (PUHUECKUX
OapbepoB M OCOOCHHOCTEW  OMOJOTMM  BHAOB B  (POPMUPOBAHUU
MPOCTPAHCTBEHHOW  CTPYKTYpbl  mnonyianuid. (OCHOBHbIE  MOKA3aTeln
MOMYJIAUUNA: YUCIECHHOCTb, IUIOTHOCTb, BO3pacTHas M IIOJIOBAass CTPYKTYpa,
POXKIAEMOCTB, IIPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPALIU.

DJKOJIOTHUYECKasi CTPYKTypa monyiasiuuu. OLeHKa YUCICHHOCTH MOMYJISLNU.
/InHaMMKa TOIYJIALMA U €€ PeryJsiuns. bHOTHYECKUI TOTEHIUA IO YIS LU U.
MojienupoBaHuE JAWHAMUKM monyianuu. KpuBble pocTa YHCICHHOCTH
nonyisiuuu. KpuBbie BIKUBaHUS. Perysiiiust YUCICHHOCTH MOMYJISILUI: POJIb
(bakTOpOB, 3aBUCSANIMX W HE 3aBUCSIIMX OT IJIOTHOCTU. IJKOJIOTHYECKUE
cTpateruu BUaoB (T- u K-ctpaterun).

[TonsiTue 00 3KoONOrMYecKoM HuIie Buaa. Mecroobutanue. MHoromepHas
MOJ1e)Ib dKoJiornueckor Humm J>k.M. XaTtunHcoHa. Pa3Mepsl 3K010rnyecKkon
HUlIM. [loTeHUManbpHas U peaqTn30BaHHAS HULIH.

Bun kak cucrema mnonyndinuid. Apeanbl BUAOB. BHAbl U HUX KU3HEHHBIE
CTpaTerud. 3aKOHOMEPHOCTH TOBEACHUSI W  MWUIpPalMil  >KUBOTHBIX.
buonornueckre MHBa3WM 4y>KEPOJHBIX BUIOB

7.4

CooOmiectBa opraHuzMoB. buorneHos u ero crpykrypa. CBsizu Mexmy
opraHm3MaMu B OHOLIEHO3e. DJKOcHCTeMa Kak OTKphiTas cucrema (A.J[x.
Tencnu). OyHkuroHansHbIe 0JOKH OPTaHU3MOB B 9KOCHUCTEME: MPOTYIICHTHI,
KOHCYMEHTBI, peylieHThl. Tpodudeckue ypoBau. Tpodudeckne 1enu u CeTu.
Abuotnueckue 6110ku sxocucteM. [1ouBbI 1 Wikl B 9KOcucTeMax. Kpyrosopor
BEILECTB M MOTOK YHEPTUU B SKOCUCTEME.




OCHOBHBIE OKA3aTENN IKOCUCTEMBI. boMacca u mpoIyKIus. DKOJIOTUYECKUE
MUpaMUJIbl YUCel, OMOMAacChl U SHEPTUHU.

HamnpapiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB - cykieccuu. [lepBuunbie
U BTOPUYHBIC CYKIIECCHUM U UX MPUYUHBI. AHTPOTIOT€HHBIE BO3JCHCTBUS HA
cykueccun. KnmmakcHoe cooOmiectBo. buopasznooOpasue u  mMOJIHOTA
KPYTroBOpOTa BEIIECTB - OCHOBA YCTOMYMBOCTU COOOIIIECTB.

[IprpoaHbIe SKOCUCTEMBI. AHTPOIMIOTE€HHBIE SKOCUCTEMBI. ATPOIKOCHUCTEMA.
ArpoueHo3. Paznnuus Mexay aHTpONOT€HHBIMU U TPUPOTHBIMU
pKocucTeMaMu. Y pooskocucteMbl. OCHOBHBIE KOMITIOHEHTHI YPOOIKOCHUCTEM.
["opoackast diopa u payna. CuHaHTpONU3AIMS TOPOJCKON (payHBHI.
buronornueckoe u X034MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U
ypOo3KOCHCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX
B3aMMO/JICHCTBUI OPraHU3MOB B IKOCUCTEMAX.

[lepeHoC »HEpruM M  BEIIECTB MEXKIY CMEXHBIMA 3KOCHCTEMaMH.
YCTOMUMBOCTh OpPraHU3MOB, TMOMYJAIMA M OSKOCUCTEM B  YCIOBHSIX
€CTECTBEHHBIX U aHTPOTIOT€HHBIX BO3/I€HCTBUI

7.5

buocdepa - obmemaneraptas 000049ka 3eMIIH, TI€ CYIIECTBYET WU
cyliecTBoBajia xu3Hb. Yuenue B.M. Bepnaackoro o 6uochepe. Obnactu
ouocdeps! u e€ coctas. JKuBoe BemecTBO 6rocdepsl U ero GyHKIIUH.
3aKOHOMEPHOCTH CcyIecTBOBaHUs 6rocdepnl. OcoOeHHOCTH Orochephl Kak
r100aJIbHOM SKOCUCTEMBI. [IlnHaMuyeckoe paBHOBecUE B Orocdepe.
KpyroBopoThI BemecTB 1 OMOre€OXMMUYECKHE UK (YTIIepo/ia, a30Ta).
PurmMudHOCTH SIBIEHUM B Onocdepe.

3onanbHOCTH OMocdepsl. [lonsTue 0 6mome. OCHOBHBIE OMOMBI CYIIIH: TYH/IPA,
XBOWHBIC JIeCa, CMEIIAHHbIE U IIUPOKOJIMCTBEHHBIE JIeCa, CTENH, CaBaHHBI,
MyCTBIHU, TPOIMUYECKHUE Jieca, BBICOKOTOphs. Kimmar, pacTUTENbHBIN U
YKUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa U (PyHKIHS )KUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHANA U
ounochepubIx GyHKIII




7.6

OKOJIOTUYECKHE KPU3UCBI M HMX MNpPUYMHBL. BoO3AeHCTBHE YEIOBEKa Ha
ouocdepy. 3arps3HeHne BO3AYyIIHON cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHHE
BOAHOUN cpenpl. OxpaHa BOIHBIX pecypcoB. Paspymenue mnouBsl. OxpaHa
NOYBEHHBIX pecypcoB. MI3MeHeHne Kinnmara.

AHTpPONIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA M XKUBOTHBIA MuUp. OxpaHa
PACTUTENBHOIO U )KUBOTHOTO MHUpa. OCHOBHBIE MPUHLUIBI OXPAHBI IIPUPOJIBI.
Kpacubie kauru. Oco0o oxpansemsie npupoausie Teppuropun (OOIIT).
boraHndeckune casibl ¥ 300J10THYECKUE TAPKH.

OCHOBHbBIE TPUHUUIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA W IPUPOIBI.
PanvoHanbHOE TMPUPOJIONOJIB30BAHUE UM COXpaHEHUE OMOJOTHYECKOTO
pazHooOpasust 3emMiu




TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KOJIMYE€CTBO 9aCOB VIS MPOBEACHUSA HTOTIOBOI'0 KOHTPOJIA: 1

KOJINY | MPOrPaMMHOE COJepKaHHe OCHOBHbIE BH/bI [eAATEJLHOCTH | DIeKTPOHHBbIE
€CTBO o0y4alonuxcsi n¢pposbie
HaumeHoBaHMe pa3nesioB U TeM M Hl unpp
Ne n/m akaje o0pa3oBaTe/b
NPOrpaMMbI
MHYec HbIE pecypchl
KHX
4acoB
1 Buosiornsi Kak Hayka 2
PackpsiBath COZlEpKaHUE
TEPMUHOB U TOHSITUH: HAay4YHOC
bruomorns kak Hayka. CBs3M | MEPOBO33pEHHE, HAYIHAS KapTHHA
Omonornu ¢ OOIIECTBEHHBIMH, | MUPa, HAYYHBI METO, TUIIOTE3a,
TEXHUYECKMMU W JIPYTUMH | TEOPHS, METOJbI HCCclenoBaHus. | bubmmoreka
€CTEeCTBEHHBIMU Haykamu, | XapakTepuzoBath Ouojoruto kak | [{OK
Wocoduel, peurueit, STUKOH, | Ha ee MecTto W poab cpeau | https://m.edsoo
1 buomnorus B cucreme Hayk 1 ¢ (bv P ’ ’ YKY P pea
JCTETMKONM © TpaBOM. Poib | IPYTHX  €CTECTBEHHBIX  HayK. | .ru/863e6122
ouomorn B (opmupoBanuu | [lepeuncisars pasmenst ouonorum | https://m.edsoo
COBpPEMEHHOM Hay4HOH KapTHHBI | B COOTBETCTBHE C oOOBekTamu | .ru/863e632a
mupa. Crucrema OHONOTHYECKHX | M3ydeHHs. HaspiBaTh BaxkHeiImue
HayK. oTpacinu OHONIOTMYECKUX 3HAHHM
W 3aJaud, CTOSAIIME  Tepen
omonoruneit XXI B.
PackpriBaTh co/iep)KaHue
., | TepMMHOB W TIOHATHH: HAaY4HBII
Meronsl  MO3HAHUS  KUBOW
METOJI, METOJbl HUCCIICIOBAHUS.
. MIPUPOIBI (mabmronenmue,
Mertonbl NO3HAHUS )KUBOU MIPUPOABI. XapakTepu3oBaTh ocHOBHBIE | bubnmoTeka
OKCIIEPUMEHT, OIUCaHUeE, N
[IpakTudaeckas padora Ne 1 METO/bI MO3HAHUS s)kuBol | LIOK
2 1 H3MEpeHue, KJTACCH (UKL, )
«Hcrosp30BaHKe pa3inuHbIX METOIOB TPUPOJIBIL: HaOmozaeHue, | https://m.edsoo
MOJICTTMPOBAHUE,
IIPU U3YYEHUH OMOJIOTUIECKUX O0BEKTOBY» SKCIIEPUMEHT, omnucanue, | .ru/863e6122
CTaTHCTUYECKas 00paboTka
W3MEpEHHe, KnaccupuKanus,
JTAHHBIX ).
MOJICTIMPOBAHUE, CTATUCTUYECKAs
00paboTKa TAHHBIX
2 7KuBble cCTEMBI M X OPraHu3anus 1
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buonornyeckue cucTeMsl, MPOLECCH U X
H3ydeHue

JKusbie cucrembl (OMOCHCTEMBI)
Kak npeaMer W3yYCHHS
omonmornn. OTauuMe  KUBBIX
CUCTEM OT HEOPraHM4YeCKOH
npuponbl. CBolicTBa OHOCHCTEM
U #ux pasHooOpasue. YPOBHU

OpraHu3aIiN oumocucTeM:
MOJIEKYJISIPHBIMN,
OpTaHOWTHOKJIETOYHBIH,
OpTraHU3MEHHBIH,
MOITYJISIINOHHO-BHIOBOH,
3KOCUCTEMHBIN
(6HOreomeHOTHYECKHIA),
omochepHBIi. Hayxu,
u3ydarone OHOCHCTeMBbl Ha

Pa3HBIX YPOBHSX OpTraHU3aINH.

PackpsiBathb coIepKaHue
TEPMUHOB W TIOHATUH: CHUCTEMA,
OHoornyecKas cucTema,
JJIEMEHTBI CHCTEMBI, CTPYKTypa
OHMOCHUCTEMEI, CBOMCTBA >KMBEIX
CHCTEM, obmeH BEILICCTB,
pa3sMHOXXEHHE, POCT, pa3BUTHE,
HACJICJICTBEHHOCTb,

HN3MCHYUBOCTL, pPa3apaxKuMocCThb,
9HEPro3aBUCUMOCTb, YPOBHHU
OopraHusanuu JKHU3HU
(6bmocucrem).  XapaKTepH30BaTh
IIPUHITUIIBI OpraHu3anyun
61/IOCI/ICTeMI OTKPBITOCTb, BEICOKas
YIOPSIIOUEHHOCTD,

CaMOpPEryJIsLus, HEPaPXUIHOCTD.
Ilepeuncnste YHHUBEpCAJIbHbIE
CBOMCTBa  JKMBOIO:  E€JUHCTBO
XUMHYIECKOTO COCTaBa,
pazapakKuMoCTh, JIBIDKCHUE,
rOMeOoCTa3, POCT W pa3BUTHE,
PackpriBaTh co/iepKaHue
TEPMHUHOB W TIOHSATHH: CHCTEMa,
Ouonoruyeckas CHCTEMA,
JIIEMEHTBl CHUCTEMBI, CTPYKTypa
OMOCHCTEMBI, CBOWCTBA JKHUBBHIX

CHCTEM, oOMeH BEIIECTB,
pa3sMHOXKEHHE, pOCT, pPa3BUTHE,
HACJIEACTBEHHOCTH,

MU3MEHYMBOCTh, Pa3IPaKUMOCTb,
9HEPro3aBHCUMOCTb, YPOBHH
OpraHu3aIuu KHU3HU
(bumocuctem).  XapakTepu3oBaTh
HPUHIUITEI OpraHu3aIuu
OMOCHCTEM: OTKPBITOCTB, BEICOKAS
YIIOPSIIOYEHHOCTb,

caMoperyinusi, UCpapxXmuiHOCTh.

bubnuoreka
ITOK

https://m.edsoo
.ru/863e6564
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[Tepeuuncnsars YHUBEpPCAJIbHBIE
CBOMCTBAa  JKMBOIO:  E€OUHCTBO
XUMHYECKOTO COCTaBa,
pa3paxxuMocThb, JIBIDKEHUE,

roMeocTas, poCT U pa3BUTUC,

XHMHUYECKHUI COCTAB U CTPOCHUE
KJIETKH

XUMHYECKUII COCTaB KIJIETKH.

PackpsiBath COZlEpKAHUE
TEPMHUHOB M TIOHSITHIA: 3JIEMEHTBHI-
OWoreHbl, MaKpOdJIEMEHTHI,

MHUKPO3JIEMEHTHI, MHHEpaIbHbIC
BEI[ECTBA, MOJIEKyJa BOIBI Kak
JTIONb,  BOJIOPOJIHBIC  CBSI3W;
TUAPOQUIBLHBIE W THAPOPOOHBIE

XuMHUYECKUE 3JIEMEHTBI:
BemiecTBa. Jloka3pIBaTh €AMHCTBO
MaKpO3JIEMEHTHI,
3JIEMEHTHOTO COCTaBa Kak ofiHO u3 | bubimoreka
. MHUKPO3JIEMEHTHI. Bona u .
XuMHYeCKU cocTaB KieTku. Boaa u cBoiicTB xkuBoro. Pacmpenensats | [JOK
MUHEpaJIbHBIE BEIIEeCTBA. .
MUHEpaIbHBIE COJTH XUMHYECKHE  dJeMeHTsl 1o | https://m.edsoo
OYHKIMN BOABI M MIUHEPAITBHBIX
rpymmaM B 3aBHCHMOCTHOT | .ru/863e674e
BEIIIECTB B KJIETKE.
KOJINYECTBEHHOT O
TlonnepxaHie OCMOTHYECKOIO
MIPEJCTaBUTENBCTBA B OPTaHU3ME;
Oamanca
XapaKTepH30BaTh pOIb
OTJENBHBIX DJIEMEHTOB. BBISABIATH
CBSI3b MEXKTY COCTaBOM,
CTpOCHUEM MOJIEKYIIBI
XUMHYECKOTO COEIUHEHHS] U €ro
(YHKIVSIMH B KIIETKE
benku. CocraB u crpoeHue | PackpbiBaTh collep)KaHue
OenmkoB. ~ AMHHOKHCIOTHI ~ — | TEPMHHOB ¥ TIOHSTHI: Oenkw,
MOHOMEPHI OEJIKOB. | TOTMMEPHI MOHOMEPHI
p PEL PPl | B y6nmorexa
Heszamenumpie © 3aMeHHWMBIE | aMUHOKHUCIIOTHI, IENTHIHAS CBSI3b, ITOK
Bbenku. CocraB u ctpoeHue 0enKoB aMUHOKHUCIIOTHI. TTOJTUTIETITH], JICHATYPAIHS. | |4 oieo
T _u
AMUHOKHCTIOTHBIH COCTaB. | XapakTepu3oBaTh OCIKH  Kak (/86366072
YPOBHH CTPYKTYpBl OEJIKOBOW | KJIACC OPraHMYECKUX COEOUHEHUH; | ——
MOJIEKYJIBI (nepBuuHas, | KIaccuUIUPOBATH ux o
BTOpUYHAS, TpPEeTUYHAS U | cTpoeHnio  (TIHOOYISIpHBIE |
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YeTBEpTUYHAS CTPYKTypa). | GUOpHILISIpHEIE Oenkn),
XuMHUYECKHE CBOMCTBAa OCJIKOB. | MEPEUUCIATE M XapaKTepHU30BaTh
bronorunyeckue ¢GyHKUMY | GYHKIUU OEITKOB
0EJKOB.
PackpsiBath COZEpKAHNE
TEpPMHHOB Y TOHSTHIA: (DEPMEHTHI,
aKTUBHBIM IIEHTp, cyOcTpaTHas
®epMeHTHl — OUONIOTHYECKHe ’
p CHeU(pUIHOCTb,  KO(PEPMEHTHI,
depMeHTB — OUOJIOTUYECKHE KaTaJIM3aTOPBHL. Crpoenue
N Ocnku-akTUBaTOpel U Oenku- | bubnuoreka
karanu3aTopbl. JlaboparopHas padora Ne (dbepMeHTa: AaKTHUBHBIA IIEHTD,
. MHTUOUTOpPHI. YKa3biBaTh oriauuns | [IOK
1 «M3y4enne KaTaTuTHIeCKOi cyOcTpaTHas  CrieU(UYHOCTb. (bepMeHTOB OT Heoprammucckux | https://m.edsoo
ps://m.
AKTUBHOCTH (PepMEHTOB (Ha puMepe KodepmeHTsr. BurtamuHbI p P / 72
katanu3atopoB. OOBICHATH poinb | .ru/863e6b7
aMUITa3bl T KaTaslasbl)» Otnnuns (depmMeHTOB oT (DEPMEHTOB B (hyHKIIHOHUPOBAHUH
HEOPraHMYECKUX KaTaIN3aTOPOB p i P
KHUBBIX CHCTEM, B
MPOMBIIUIEHHOCTH, B METUIIMHE, B
MOBCETHEBHOM JKM3HU YeJI0BEKa
PackpriBaTh co/iepKaHue
VITeBOTH: MOHOCAXADH.IbI TEPMUHOB W TIOHSTHIA: YTJIEBOJIBI,
(rmiokosa ’ nGosa p 4 | MOHOCaXapubl, JIcaxapupl,
’ 6 p MOJTUCaxapu/Ibl, TIIFOK03a, prbo3a,
ne3okcupubo3a),  Aucaxapuibl e30KCHPHGO03a caxaAPO3a
(caxaposa JIAKTO3a) y | AS3oKCHpH ’ xaposa,
HOJ‘II/IC&XB.’I/II[H (kpaxman JAKTO3a, MAajbTO3a, IEJUTI0I03a
FJ'II/IKOFer uennlf)onosa), (keryaTka), Kpaxmai, TIIHKOTEH;
BHonorHI;eCKHe b KHHP; JTUTIAABI, TpUTIHIEpUasl (kuphl, | bubmmnoreka
Yraeoasl. JInmuaer JICBOJIOB HZ/III;HHLI' macna), pocpommmmt, | TIOK
‘ zrlmmue 'HHH (oc CI)OHI/IHI/I,Z[LI‘ CTEPOUIBL. Xapakrepusosats | https://m.edsoo
cge OHHHp ’ THapo (bHHBHO’ YIJIEBOMBI, JHIHIBI Kak Kiacc | .ru/863e6870
rm[p otho 6'HHe pCBoﬁCTBa OpPTaHHYECKUX COCTTHEHHIH.
P * | KnaccudunmpoBaTs yriueBoasl U
buonornueckue byHKIIH ]
[ Coaprere | ATBT o CTPOCHUIO;
) P MePEYHCIATh PYHKIIUA YTIIEBOIOB
YIJI€BOJOB, OEIKOB W JIMIHIOB
A HCTOUIKOB SHEDIII n  gmnugoB.  CxeMaTHYecKu
priH. M300pakaTb CTPOSHHE MOJIEKYI
YTJI€BO/IOB, JTUMHJIOB
Hyxneunossie kucnotsl: [JHK u | PackpbeiBaTh conepxanue | bubnmoreka
Hyxneunossie kucinorsl. ATO i A p Aep .
PHK. Hykneotuabl — MOHOMEpPBI | TEPMHHOB u nonsatuii: | IIOK
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HYKJIEMHOBBIX KUCIOT. CTpoeHue
n Qynxmuu JHK. Crpoenune un
¢ynkuuun PHK. AT®: crpoenue
1 QYHKIHH.

JI€30KCUPUOOHYKIEHHOBAS
KHCJI0Ta (JHK),
pHOOHYKIIEHHOBAs KHCJI0Ta
(PHK), HYKJIEOTHU/I,
MOJIMHYKIJICOTHIHAS 1erb
(TIOJIMHYKJICOTH]T),
KOMIUIEMEHTAPHOCTh,  (PYHKIIHH
JAHK (xpanenme wu mnepenada
HACIIE/ICTBEHHONH ~ WH(pOpMAIIUH);
Buapl PHK  (undopmanmonHas,
TpaHCIIOpTHAs, pubocoMasbHas);
ageHo3uHTpudochar (ATOD),
MaKpodpruvecKas CBSI3b.
XapakTepu3upoBaTh
HYKJICMHOBBIE  KHCIIOTBI  Kak
XUMHYECKUE  COCJUHCHUS |
HOCUTENN HaCJEICTBEHHON
uH(OpMAITUH. OtmeuaTh
OCOOEHHOCTH CTPOEHUS MOJIEKYJ
HYKIeHmHOBBIX  kucioT  (JHK,
PHK) u AT®. Cxemarwmdecku
M300pakaTh CTpOCHHE
HYKJICOTH]IOB, MOJIEKYIT
HYKJIEHMHOBBIX KUca0T, ATD

https://m.edsoo
.ru/863e6d5¢

Hcropus u Merozpl n3y4eHus KIETKH.
Knerounas teopus

Iutonoruss — Hayka O KIIETKE.
Knerounass Teopust — mnpumep
B3aMMOZEUCTBUS el U (HaKTOB
B HAay4HOM IO3HaHMH. MeTobl
M3y4YECHUS KIETKH.

PackpriBaTh co/iep)KaHue
TEPMHHOB M TIOHSTHUH: KIIETKa,
LUTOJIOTHS; PacKpbIBaTh
coaepKaHue MOJIOXKEHUI
KJeTouHoil Teopuu. Ilepeuncnsate
U XapaKTepU30BaTh OCHOBHBIC
METOABl  M3Y4YEHHS  KJIETKH:
(mpuTOTOBJIEHHE Cpe3oB,
OKpallluBaHHUE,
MHUKPOCKOIIMPOBaHUE,
HeHTpu(yrupoBanue,
KyJbTUBUPOBAaHUE  KJIETOK U
TKaHCH)

Bbubnmnoreka
HOK

https://m.edsoo
.ru/863e6e88
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Knerka kak IelOCTHas >XHUBas
cucrema. OOmuye mNpHU3HAKH

KJIETOK: 3aMKHyTas HapyxHas | PackpbiBaTh coziepKaHKe
MemOpaHa, Mosiekynbl JIHK kak | TpMUHOB U TIOHSTHHA: KJIETKH
TeHEeTHYECKHH ammapar, cucreMa | (3ykapuoThieckas,
cuHTe3a Oenka. THMBI KIETOK: | MPOKapUOTHYECKAs),
JyKapHoOTHYeCKast U | TUIa3MaTHyecKast MeMOpaHa
MPOKAPHOTHYECKASI. (mnazmaneMma),  TIMKOKalIHKc, | bubnmoreka
OcobennocTu CTPOEHHUSA | TpaHCHOPT BemiecTB (maccuBHBIHA, | [JOK
10 KITeTka KaK LeOCTHAS KHBAS CHOTEMA HPOKAPUOTHYECKON KJICTKU. | aKTHBHBIN), sHponuTo3 | https://m.edsoo
Knerounass crenka Oakrepuid. | (daromuros, HHUHOIMTO3), | .ru/863e6ff0
Crpoenue 9YKapUOTHYECKOW | SK30IIMTO3, KJIETOuHas CTeHka, | https://m.edsoo
kiaerkd. OcHOBHBIE OTIWuMs | Hykiaeoua. CpaBHMBaTE MexIy | .ru/863e716¢
pPaCTUTENbHOW, JKMBOTHOW U | cOOOIi JYKApPUOTHYECKHUE
rpuOHON KJIETKHU. | UIIPOKAPUOTHYECKUE KJIETKU;
HOBerHOCTHBIe CTPYKTYpbl — | OTME€YaTh CXOACTBO U pa3IN4usi B
KJIETOYHAs CTEHKa, | CTPOGHUM  KIETOK  OakTepui,
TTIUKOKAJIMKC, WX  (YHKIMHU. | )KUBOTHBIX, PACTEHUI U TpuOOB
IIna3zmaTrdeckass mMemOpana, €&
CBOICTBA U (QYHKIIHH.
IluTomazmMa u ee opraHouisl. | PackpbeiBaTh coJiepKaHue
OmHoMeMOpaHHBIE OPTaHOWABI | TEPMUHOB u TTOHSATHHN:
KJIETKH: OI1IC, amnmapar | IMToIasma, OpTaHOWIBI,
T"ombmxw, JU30COMEI. | dHIoMIa3MaTrdeckas cets (JI1C),
[lonyaBTOHOMHBIE  OpraHOMIbI | anmapaT [ ONbIDKH, JM30COMBL,
. KJIETKU: MUTOXOHJIPUH, | BaKyoOllb, MHTOXOHJIPHH,
CtpoeHne 5yKapuOTHIECKON KIIETKH. bubmmoreka
TMaGopatopHas padora No 2 «H3yueHie IUTaCTUBL [Ipoucxoxaenue | mIacTHIbI (xmoporuacTsl, LIOK
. MUTOXOHJAPUHU U IIacTul. Buasl | XxpoMoniacTsl, JIEWKOILTACTHI), .
CTPOCHUSI KJICTOK PACTEHH, JKHBOTHBIX, https://m.edsoo
11 . TTACTH]L. HememOpannbie | puOOCOMEL, MUKPOTPYOOUKH,
rpuOOB ¥ OaKTEpHil IO MUKPOCKOIIOM Ha M .ru/863e6ff0
OpPTaHOWBI KIETKH: PHOOCOMBI, | KIIETOYHBIN TEHTp (LIIEHTpocoMa), .
rOTOBBIX MHKpOIpenapaTax u ux . https://m.edsoo
KJIETOYHBIM LEHTP, LEHTPUOJH, | PECHUUKHU, KI'YTUKU, BKIIOUCHMUS,
OIHCAHHE» .ru/863e716¢
PECHUYKH, KXTyTHUKH. DyHKIUH | 10pO, saaepHast obosouka,
OpPraHOWOB KJIETKU. | KapHOIUIa3Ma, XpOMAaTHH,
Bxiouenust. Anpo — | SAPBILIKO, XPOMOCOMBI.
PEryIATOpHBIA LEeHTp KIeTKH. | ONuchIBaTH CTpOEHHE
Crpoenue  sppa: siIepHasl | SyKapuOTHYECKOW  KIETKH  TI0
000I104Ka, KapHoImiasMa, | n300paKeHUsIM U Ha
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XPOMAaTHH, SITPBIIIKO. | MUKpOIIperapaTax;
XPpOMOCOMBL. TpaHcnopT | KJIaccu(pUIIUPOBATE OPTaHOMIBIB
BEIIIECTB B KIICTKE. 3aBUCUMOCTH OT OCOOCHHOCTEH MX
CTpOCHUS (omHOMEMOpaHHBIE,
JIByMeMOpaHHBIE,
HeMeMOpaHHbIE); OIKCHIBATH
(YHKIIMM KaXKJIOTO OpraHouia B
KJIETKE. XapakTepu3oBaTh
KJIETOYHOE SIPO  KaK  MeCTO
XpaHeHus, mepeqadn (yIBOEHHE
XpPOMOCOM) u peanu3anuu
(TpaHCKpHUIILIKS) HACIEeICTBEHHOMN
WHpOpMAITUH KJIETKH.
HepeT-II/ICHSITI) u OIIMCHIBATH
KOMITOHEHTHI sIJIpa U UX QYHKIIHU;
CxemMaTHIHO n300paxkaThb
CTpOEHHE pacTUTEIbHOU 51
KUBOTHOU KIIeTKA. OOBACHATH
Omonornyeckoe 3HaYEHUE
TPaAHCIIOPTa BEMIECTB B KIETKE
4 Ku3HenessTeIbHOCTD KJIETKH
OOmen BEIIECTB, HIIA
METa0OITN3M. AccuMuAnATNs
(TuTacTrgeckuii obOMeH) u
PackpriBaTh co/iep)KaHue
JUCCUMUJISIINS s
. TEPMHUHOB U TIOHATHIA: OOMEH
(?HEpreTrUeckuii 0OMeH) — B
BEIIECTB U MpEeBpaIIeHNe YJHEPTUU
CTOPOHBI ~ €IWHOT'0  TIpoIlecca bubmmorexa
(MeTabonm3m), ACCUMMJIATINSA,
Merabonuama. Ponb  3akoHOB 2 HOK
12-13 OOMEH BEMECTB WA META00IN3M IUIACTHYECKAI o0MeH, )
COXpaHECHUS BEIIECTBA u . | https://m.edsoo
JTUCCHUMMUJIISIIINS, SHEPTeTUIECKHMA
SHEPTHH B TTOHUMaHUHN .ru/863e766¢

Mmerabonu3ma. Tumbl oOMmeHa
BEIECTB:  ABTOTPOHBIA M
reTepoTpOodHBIA. Pons
(hepMeHTOB B 0OOMEHE BEIIECTB U
IPEBPALICHUH SHEPTUH B KIIETKE.

oomen, (dorocuHTE3, (HOTONMHU3,
¢docthopunpoBaHue, MepeHOCINK
IPOTOHOB, XEMOCHHTE3.
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®doTocuHTE3. CaeroBas u
TeMHOBas (a3bl (POTOCHHTE3A.
Peakuuu (dhotocunTe3A.

OddexTuBHOCT,  (HOTOCHHTERA.

OnuceiBaTh (hotocunTe3,
MPOLIECCHl,  MpPOTEKAaloIue B
CBETOBOM MW TeMHOBOW  (ha3ze.
BriaBiare IMPUYINHHO-
CIIEJICTBEHHBIC  CBSI3H  MEXKIY

3nayenue (QoTocMHTE3a IS | MOTJIOLICHUEM COJTHEYHOM
KM3HH Ha 3emuie. BrhusHue | aHEprum XJIOpOoHILIIOM u | bubmuoreka
CII0BUH cpejibl Ha (POTOCUHTES U | CUHTE30M MOJIEKYJI AT®. | IOK
14 @DoTocuHTE3. XEMOCHHTE3 Y pex ¢ Y H .
CII0COOBI TIOBBILIEHUS ero | CpaBHHBATh HCXOMHEBIE BeleCcTBa, | https://m.edsoo
HPOJAYKTUBHOCTH y KYJIbTYPHBIX | KOHEUHBIE MPOMYKTHl M ycioBus | .ru/863e7c98
pacreHui. XeMOCHHTE3. | IPOTEKaHUsl PEAKIU CBETOBOM U
XeMOCHHTE3UPYIOIIHE TEMHOBOH (a3el  (hoTOCHHTE3a;
OaxTepu. 3navenue | CpaBHUBAaTH  (QOTOCHHTE3  H
XEMOCHHTE3a I JKU3HU Ha | XEMOCHHTES. OI.[CHI/IBaTI)
3emute. 3HAYEHHE (orocuHTE3A u
XEMOCHHTE3a JIJIsl )KM3HH Ha 3eMIie
PackpsiBath COZlEpXKAHUE
TEPMHUHOB u TTOHATHIA:
DHEPTeTHICCKII oOMeH,
TJINKOJIN3, MOJIOYHOKHCJIOE
N Opo’keHue, CnUpTOBOE OpOKEeHHE
DOHeprerndeckuii  oOMeH B p ’ p P ’
OMOJI0rMYeCcKoe OKHCJIEHHE,
KJIeTKe. PaciernieHne BemecTs,
KIIETOYHOE JIBIXaHUE,
BBIJIENIEHNE M aKKyMYyJIHPOBaHWE
JTUCCUMIITSITAS, (bepMeHT.
SHEPTUH B  KIETKE. TaIbl
XapakTepu3oBaTh OOMEH BEIIECTB
JSHEPTETUIECKOTO obMeHa. " S SHCDIMH bubmmoreka
. I'mukomus. bBpoxenne u ero PeBp P HOK
15 DHepreTnyecKuii 0OMeH (Merabomn3M) Kak OTHO HX )
B 16l KHiciopoiHoe OKucIieHue, . https://m.edsoo
cBoiicTB kmBoro. llepeuncnsaTh
WIH  KJIETOYHOE  JBIXaHHe. .ru/863e7aae

OxuncnurensHOe
thochopunmupoBanue.
O¢ddexTuBHOCTH
HEPreTHYECcKOro oOMeHa.

OCOOEHHOCTH IIJIACTHYECKOI0 U
JHEeprerudeckoro  obMeHa B
KJIETKE; yCTaHaBJIUBATh
B3aMMOCBS3b  MEXKIY  HUMH.
PasznuuaTh TUIBI OOMEHa BELIeCTB
B  KJETKE: aBTOTPOGHBIA H
reTepoTpOodHBIH. OnuceBath
9Tanbl HHEPreTHYEecKOoro oOMeHa
(IOr OTOBUTENBHBIM,
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0OECKUCIIOPOIHBIHN, KUCIOPOIHBIH)
W CpPaBHUBATh MX MEXKIY COOOI.
Xapaktepu3oBaTh peakuuu
TJIMKOJIN3a, OpokeHwUs,
KJIICTOYHOI'0 JAbIXaHHs; BBIABIIATH
MMPUYIUHHO-CJIICACTBCHHBIC CBA3U
MCKIY TIJIMKOJIN30M, KIICTOYHBIM
JAbIXaHUEM U CHHTE30M MOJICKYJI

ATO. CpaBHUBaThH
3¢ (HEeKTUBHOCTH
OECKHCIIOPOTHOTO u

KHCJIOPOJHOI'O 3TAallOB

Peaknun MaTpu4yHOrO CUHTE3A.

PackpsiBathb COZlEpXKaHUE
TEPMUHOB W  IIOHATUM: TeH,
TEHETUYECKUH KOZI, MaTpHUYHBIN
CHUHTE3, TPaAHCKpUIILUS,
TpaHCISAUMSA, KOJIOH, AHTHKOJIOH,

I'enernueckass wmHbopManms u | pubocoma, IEHTpaiabHas aorma, | bubmmoreka
16 BuocunTes Oenka. Peakiins MaTpu4HOro JHK. Peanuzanus reHETUYECKON | MOJIEKYJIsIpHAs oumomorus. | [IOK
CHHTE3a HHpOpMaIUH B kierke. | Onpenenats cBoiicTea | https://m.edsoo
lenernueckuii KOox W €ro | FTeHETHYECKOTO Koza | .ru/863e796e
CBOMCTBa (TpUIUIETHOCTh, OJHO3HAYHOCTB,
BBIPOJKIEHHOCTD,
YHUBEPCAIBbHOCTD, HE
HepeKPhIBAEMOCTb,
HEIIPEPHIBHOCTD ).
Tpanckpuniuss — MaTpUYHBIA
OnuceBaTh ATalbl  peaTn3aliy
cunte3 PHK. Tpancmsaumsa — N bubmmorexa
HACJIEACTBEHHOH WH(pOpMAIU B
OouocuHTe3 Oenka. OTansl HOK
17 Tpaucasms — OrocuHTE3 OenKa knerke. CpaBHHBAaTh peaKIHH .
TPAHCIISIIUH. Komuposanue https://m.edsoo
MAaTPUYHOTO CHHTE3a MOJEKYI
aMHUHOKHUCIIOT. Pojib prbGocom B .ru/863e796e
PHK u Oenka B kierke
OnocuHTe3e OerKa.
Hexnerounbsie ¢opmbl xu3Hn — | PackpbiBaTh conepxanue | bubnmoreka
BUpYyCbl. McTOpusi OTKpBITUS | TEPMUHOB U MOHATUWA: BHUPYC OK
18 Hexknerounsie popMbI )KU3HH — BUPYCHI py p PbITY p pye, | 1 .
BupycoB (/. WM. VIBaHOBCKHIA). | BUPYCOJIOTHS, Karcuj, | https://m.edsoo
OcobenHoctr  ctpoeHust U | Oakrepuodar, BHpYC | .ru/863e7540
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JKU3HCHHOI'0 I[UKJIIa BHUPYCOB.

UMMYyHOAEUIITA 4eIoBeKa

Bakrepuodarmu. Bonesnn | (BUY), OHKOreHHBIE BUPYCHI.
pacreHui, JKUBOTHBIX U | XapakTepu3oBaTb BUPYCBHI Kak
YeJIoBeKa, BBI3BIBAEMBIC | HEKIETOUHYIO  (DOopMy  KU3HH;
BHUpYCaMH. Bupyc | ocobennocTH CTPOCHHUS u
UMMYHOCDUIINTA YeloBeKa | KU3HEeNEATeNbHOCTH BHPYCOB.
(BUY) — Bo3oymutens CIIM/la. | OnuceBaTh KU3HEHHBIM LUK
O6paTHas TPAHCKPUIILMS, | BUPYCOB UMMYyHOAehUITUTA
peBepTaza u WHTErpasa. | 4eloBeKa; pa3indyaTh Ha pUCYHKAX
[Ipodunakruka BTM ((Bupyc TabayHON
pacrpocTpaHeHus BUPYCHBIX | MO3auku), Oaktepuodar, BHY.
3a0oneBaHuit OOOCHOBBIBATH M COOMIOAATH
MepBI MPOQHUIAKTHKH
pacrnpocTpaHeHus BUPYCHBIX
3a0oneBaHuil  (pecrnupaTopHEIE,
KEITyIOYHO-KHIIIEUHBIE,
kiemesoit  aunedpamur, BHUU-
UHDEKIINs)
5 Pa3mMHokeHNe M MHANBUAYATbHOE
pa3BUTHE OPTAaHU3MOB
Knerounsiii LMK, umm | PackpeiBath co/iepKaHue
JKU3HEHHBIA  LUKJI  KJIETKU. | TEPMUHOB U MOHSATUMN: KIIETOYHBII
Wnrepdaza u mutos. [lpomeccsr, | mukm, wHTEpda3za, pemymiIuKams,
mpoTekaromue B uHTepdase. | xpomocoma, KapHOTHII,
Pemnmukanus - peakius | ranjJouJHbIN, JTUTLIIOU THBIHN
N MatpuyHoro cuHreza JIHK. | XxpoMocoMHBIH Habop,
JKu3HeHHbIN UK KIIeTKU. Jlenenne
Crpoenue XPOMOCOM. | XpOMaTHABl; MHTO3 €ro cramuu: | bubnmoreka
kierku. Mutos. JlabopatopHas padora No .
XpOMOCOMHBIH Habop — | mpodaza, meradasza, anadaza, | IOK
19 3 «HabOmronenne MUTO3a B KIIETKaX . )
kapuotun. JlumutonaHeld | | Terodasa. OmnuceiBats | https://m.edsoo
KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX N N
TaIUION THBIA XPOMOCOMHBIE | )KH3HEHHBII LUK KIIeTKy; | .ru/863e7dc4
MUKpOIIperapaTax» —_
HaOOPEI. XpoMaTH/BL. | IEPEYUCIAT, U XapaKTepHU30BaTh
Huronornueckue OCHOBBI | IEPUOJBI  KIIETOYHOTO  IMKIIA,
Pa3sMHOKEHUS U | cCpaBHUBaTh HUX MEXAy COOO.
WHWBUTyaIEHOTO pasButus | ONHUCHIBATh CTPOEHUE XPOMOCOM,
opraHu3MoB. JlenieHne KIeTKA — | KApUOTHIIOB OpPTraHU3MOB,
MUTO3. Cragun MHUTO3a. | CPAaBHUBATh XPOMOCOMHBIE
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Ilpoueccel, mpoucxomsue Ha
pazHbIX CTagusIX MHTO3a.
buongorndyeckuii CMBICI MHTO3a.
[MporpamMmmupyemas rubens
KJICTKH — aIloNTo3.

Habopel  kierok. CpaBHUBATbH
CTaJMu MUTO34.

DopMBl pa3sMHOXEHUS
OpPraHU3MOB: Oecrionoe
nojoBoe.  Buper  Oecmonoro
Pa3MHOKEHUS: JIeJIeHHEe HaJBOe

PackpsiBath COZepKaHNE
TEPMUHOB u MTOHATUM:
Pa3MHOXEHHUE, KIIOH, IIOJIOBBIE
KJIeTKH (TaMeThI), SHIIEKIIETKA,

CIepMaTo30MI, 3WUroTa, neneHue | bubnmoreka
M [OYKOBAaHHUE  OJHO U
HaJIBOC, nouykoBanue, | [JOK
MHOI'OKJICTOYHBIX, i
CTIOPYITAIIHS, (dparmenTanus, | https://m.edsoo
19 DOopMBI pa3MHOKEHUST OPTaHU3MOB criopooOpa3oBaHHe,
BEreTaTHBHOE pa3mHoOXeHue, | .ru/863e81b6
BEreTaTuBHOE  pa3MHOXKEHUE. )
CEMEHHOE pa3MHOXeHue, | https://m.edsoo
HcKyccTBEHHOE  KIIOHMPOBAaHHE N
OIIBUICHHE, JBoiiHOE | .ru/863e831e
OpPraHU3MOB, €ro 3HaueHue IS
OIUIOIOTBOPEHHE, MOJIOBBIE
CEJIEKIINH. ITonosoe
KEJIE3bl, CEMCHHUKH, SAUYHHUKH,
pa3MHOXKEHHE, €ro OTIHYUS OT OIIOOTBOpEHIE (HapyKHOE
Oecronoro p pyKHOE,
BHYTpPEHHEE).
PackpriBaTh co/iepKaHue
TEPMUHOB U TOHSTHUH: MeHo3,
KOHBIOTAIUS XPOMOCOM,
Metios. Cramun Meto3a. | mepekpecT (KpoccHHTOBED)
IIponiecchl, mpoUCXOJAIIME Ha | XPOMOCOM, raMeTsl. | bubnmoreka
20 Meiios cramusax Merosa. IloBemenme | XapakrepuzoBath  Meio3  kak | [JOK
XPOMOCOM B Melio3e. | cmocod  KiaerouHoro aenenus; | https://m.edsoo
Kpoccunrosep. buomornueckuii | onuceiBaTh Meio3 1o cramusmM; | .ru/863e7fda
CMBICII U 3HaUECHUE MEN03a. CpaBHUBAaTh CTaJuu MeHo3a U
MUTO3a. Pa3nmuaTh Ha pHCYyHKax
CTaJiud  Melo3a;  PacKphIBaTh
OHMoIOrMYecKoe 3HaYeHHE Meio3a
OO0pazoBaHue U Pa3BUTHE MOJIOBBIX l'amerorenes - niporiecc | PackpeiBaTh conepxamnue | oo o
kierok. OmnonorBopenue. JlabopatopHas 00pa30BaHUs TIOJOBEIX KJIETOK y | TEPMHHOB u TTOHSITHIA: [TOK
21 pabota Ne 4 «M3ydeHne cTpoeHus JKUBOTHBIX. [lonmoBBIE 3Kene3bl: | TaMeToreHes, CHEPMATOTCHE3, | | h e/ oe o
ps://m.
TTOJIOBBIX KJIETOK Ha TOTOBBIX CEMEHHHKH u SUYHUKH. | OOTeHE3, CIIEPMATO30UL, |~ iarn oo

MHUKpOIpenaparax»

OO0pasoBaHne W pa3BUTHE

aKpocoma, HﬁHeKJ’IeTKa, TOJISIPHBIC
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MOJOBBIX  KJIETOK —  Tamer
(cmepmaro3oua, sHIEKIIETKA) —

TCIbLAa. XapaKTepI/ISOBaTI)
OCOOEHHOCTH rameroreHesa y

22

I/IHI[I/IBI/I,Z[yaJ'ILHOC Pa3BUTUE OPraHU3MOB

CIepMaTOreHe3 W OOTEHE3. | KMBOTHBIX U €r0 CTaJIMH; TOJIOBBIC
OCO6CHHOCTI/I CTPOCHUA | KJIICTKU JXUBOTHBIX W OIHMCHIBATH
SHIEKIIETOK U CIIEPMAaTO30HJIOB. | MPOIecc ux pa3BUTHSIL.
OntogoTBOpEHHE. CpaBHUBaTh CIIEpMAaTOre€HE3 U
[Taprenorenes. OOTEHE3. OnuceBaTh
OIUJIOZIOTBOPEHHE, OHOIOTHYECcKOoe
3Ha4YEeHHUE OILIOI0TBOPCHHUSI
PackpsiBath COZlEpKaHUE
TEPMHUHOB U TTOHSTHI: OHTOI'CHE3,
IMOPHOreHE3, 3Ur0Ta, IPoOJICHHE,
Oractomepsl, Mopyna, Omacryna,
Omacrorenp, racTpyiia, HEWpyna,
OpraHoreHes; 3apOJIbIIIEBBIC
NuauBunyaibHOE pasButne
JHUCTKU: 3KTOJlepMa, Me30JiepMa,
(oHTOTEeHE3). DOMOpPHOHAIBHOE

pasBuTHE (AMOpPHUOTEHE3). DTAIbI
SMOpPHOHAFHOTO Pa3BUTHS Yy
MTO3BOHOYHBIX KUBOTHBIX:
IpobIieHue, TaCTPYJISIIHS,
OpraHoTeHes.
ITocTamOproHaNBHOE pa3BUTHE.
Turer MTOCTIMOPHOHATTEHOTO
pasBHUTHS: TpSIMOe, HE TMPAMOe
(mmunHOYHOE). BrusHmMe cpembl
HAa  pa3BUTHE  OPTraHHU3MOB;
(hakTOpHI, CIIOCOOHBIE BBI3BIBATH
BpPOXJIEHHBIE ypoxacTBa. Poct u
pa3Buthe pacteHuil. OHTOreHes
I[BETKOBOT'O PACTEHHS: CTPOCHHUE
CEMEHH, CTa/INN Pa3BUTHA

JHTOJIEpPMA; TTOCTAIMOPHUOHAIBHOE
pa3BHUTHE: TIPSAMOE W HEMpsSMOe
(TMYMHOYHOE); MeTamopdho3,
Meracropa, MHUKpOCIIOpa,
MBUTBIIEBOE  3€pHO,  CIIEPMHH,
3apOJIBIIIEBBIA MEIIOK, JBOMHOE
ormnonorBopenue.  Omnpenensits
3Tanbl YMOPHOHAIBHOTO PA3BUTHS
XOPIOBBIX  Ha  CXeMax |
mpernaparax u OIHCHIBATH
MPOIECCHl, IMPOUCXOMAAIINE Ha
Kaxaom  dtarme.  CpaBHHBATH
MepUOAbl OHTOT€HE3a; MPSMOe U
HEeMnpsAMoe (TMYUHOYHOE)
MOCTAMOPHOHATIPHOE ~ Pa3BUTHE,
3apONBIIIN YellOBeKa U APYTUX

XOPJOBBIX. OOBsICHATD
Ouonoruueckoe 3HaYeHUE
pasBuTHa C  MeraMopdo3oM;
OTpULIATENILHOE BIIMSIHUE

AJKOToJIsl, HUKOTHMHA W JPYTHX

bubnuoreka
ITOK

https://m.edsoo
.ru/863e8436
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TEPAaTOrCHHBIX  (PAKTOPOB  Ha
pa3BUTHE 3apOJIbIIIa YEIOBEKa.
OnuceBaTh MPOLIECC JABOMHOTO
OIUIOZOTBOPEHHSI Y IIBETKOBBIX
pacTteHuit

HacyencTBeHHOCTh U M3BMEHYHBOCTH
OPraHu3MoOB

Ilpenver u 3agauvl TEHETHKH.
Poss mutonorun u SMOpHOIOTHN
B CTaHOBJICHUM T'¢HETHUKH. Bxirasg
pOCCHUCKMX W  3apyOeKHBIX

PackpsiBath COZlEpKAHUE
TEpPMHUHOB U MTOHATHUH: TeH, TEHOM,
TeHOTUN, ()EHOTHUI, XPOMOCOMBI,
aJuleNbHble  TeHbl  (ayuienw),
TOMO3HTO0Ta, reTepo3urora,
JOMUHAHTHBIA Tpu3HaK (TeH),
peleccuBHBIM  mpu3HaK  (TeH),

€HBbIX B A3BUTHUC TI'CHCTUKH. | HUCTaA JIMHUA THOpHI.
y p ’ PUI- | b 6mmorexa
Meronbl reHetuku | IlepeuucnsaTe U XapakTepu3oBaTh
I'enernka — Hayka 0 HaCJIE€ACTBEHHOCTH . HOK
23 (ruOpUI0TOr MY ECKHUH, METO/IbI TCHETHUKU: .
1 H3MEHHHBOCTH LUTOr€HETUYECKU I THOPUIOTOTHIECKU T https.//m.edsoo
S b - 1U/863¢8612
MOJIEKYJISIPHOT €HETUIECKU ). [IUTOT€HETUIECKHIA,
OcHOBHBIE TEeHETUYECKUE | MOJIEKYIISIPHOT €HETHIECKU;
MTOHATHS. I'eneTnveckas | JOMHHAHTHBIE W  PEIECCUBHBIC
CUMBONMKA, WCIONb3yeMasi B | MPU3HAKU PACTEHHUH M )KUBOTHBIX.
CXeMax CKpelIMBaHUH. [Tonw3oBaThCs TE€HETHYeCKOn
TEPMUHOJIOTUEN M CHMBOJIUKOMN
JUTSI 3aITUCH TEHOTUITHIECKAX CXeM
CKpEIUBaHUS
PackpsiBath collep)KaHue
3aKOHOMEPHOCTH HACIEAOBAHUS .
TEPMHUHOB u TTOHSTHHN:
MIPU3HAKOB, YCTaHOBJEHHEIE [
MOHOTHOpPUIHOE  CKpEIIMBaHUE,
Menpenem.  MonoruOpumgHoe
(heHoTHIIIYeCKre rpymmsl, | bubnmoreka
3aKOHOMEPHOCTH HACIICAOBAHUS CKpEILIMBaHUE. 3aKoH .
THOPUAOIOTUIECKHIA meron, | HOK
24 pu3HaKoB. MOHOTHOpUIHOE €MHO00pa3Hs THOPHUIOB .
YHCThIC JIMHUM, JOMUHHpoBaHue | hitps://m.edsoo
CKpelBaHUE nepBoro mokojeHus. llpaBuio
reHoB  (mojHOE,  HemomHoe), | .ru/863e8878
JIOMUHUPOBAHUSL. 3aKkoH
pacierniieHue B IIOTOMCTBE.
pacierieHus TIPU3HAKOB.
OnwuceiBaTh METOHKY
l'mnoresa  49mcTOTHI  TaMmer.
MIPOBEICHUS. T. Meunnaeinem
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[TomHoE u HEIMOJIHOE | OIBITOB o W3YYCHUIO
JIOMUHUPOBAHUE HACJICZIOBAHUS ~ OJIHOW  TIaphI

MPU3HAKOB y TOpOXa IOCEBHOTO.

PackpwiBaTh coepkaHue 3aKOHOB

ennHoo0pa3us THOPHUIOB TIEPBOTO

TTOKOJICHHSI u 3aKOHa

pacIierieHus. OOBSACHATH

TUIOTE3Y YUCTOThI raMerT.

3anucrIBaTh CXEMBI

MOHOFI/I6pI/IJ1HOFO CKpCIIBaHus,

O6T)$ICH$ITB €ro IUTOJIOI'HYECKHC

OCHOBBbI M pPEHIaTh I'CHCTUYCCKUC

3aJjayn  Ha  MOHOTHOpHUIHOE

CKpEILIMBAHUE

PackpsiBath COZlEpXKAHUE

TEPMHUHOB 51 TIOHSTUI:

TUTHOPUTHOE CKpEIIMBaHHUE,

aHAIM3UpYIOIee  CKpEIIMBaHUeE.

OmmuceiBaTe ONBITEI 1. Menmens

M0 U3YUYCHHIO HACIIEIOBAHUS JIBYX
JuruOpumHoe  CKpelMBaHUWE. | Map  TNPU3HAKOB Yy  Topoxa
3akoH HE3aBHCHUMOTO | IOCEBHOTO. PackpbiBaTh
HaCIIeIOBAHUS MPU3HAKOB. | COJICpKaHUE 3aKOHa
[uTtorenernveckue OCHOBBI | HE3aBHCUMOT'O HacnenoBanus | bubnmoreka

o5 JurubpuaHoe CKkpemmuBaHue. 3aKoH TUTHOPUITHOTO  CKpEIMBAHUS. | IPU3HAKOB. IIpumensts | [IOK
HE3aBHCHMOT0 HACIENOBAHUS TPH3HAKOB AHanu3upyoliee CKpelMBaHue. | MaTemMatudeckuii  pacder ¢ | https://m.edsoo

Hcnons3oBanue ITOMOIIBI0 METO/IA TIEpEMHOXKeHNs | .ru/863e89a4

AHATU3UPYIONIET0 CKPEIMBAHUS
JUIS  ONpECICHUS  T'CHOTHIA
ocoou.

BEPOSITHOCTEH WU 3alUCh €

HIOMOIIIBIO (eHOTHITHIECKUX
paIrKaIoB pacIerIeHus
NPU3HAKOB y TIOTOMKOB IO
¢deHoTHITY u TeHOTHITY.
3anuceIBaTh CXEMBI
JUTHOPUIHOTO CKpEIMBAHUS,

OOBSICHATE €ro OUTOJIOTHYCCKUEC
OCHOBBI M pCIIaTh I'CHCTHYCCKUC
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CHGHHGHHOG HACJICJOBAHUC ITPU3HAKOB.

CuerneHnoe HacJIeIOBaHNe
npusHakoB. Padora T. Moprana

3a1a4yu Ha JMTHOpUHOE
CKpelMBaHue

PackpsiBath COZEpKAHNE
TEPMUHOB u MIOHSTHUI:
CIIETIJIEHHOE HacCJIeJJOBaHHE

MIPU3HAKOB, PEKOMOWHALKS T'€HOB,
TEHETHUYECKHE KapThl XPOMOCOM,
MopraHuja. Ha3plBaTb OCHOBHBIE
IOJIOXKEHUSI XPOMOCOMHOM TEOpUU
HaciencteeHHoct T. Moprana;

Jlaboparopnast pabota Ne 5 «/3yuenune IO CIETUICHHOMY HACIIeIOBaHUIO | pacKpbIBaTh cojepkanue pabotsl | bubnuoreka
2 PE3YIBTATOB MOHOTHOPUIHOTO U reHoB. Hapymenune cuemenus | T. Moprana mno cremnensomy | LHOK
JMTHOPUTHOTO CKPEIMBAHUS Y TCHOB B pe3ynbTaTe | HacleOBAaHHIO TeHOB U mpuuuHbI | hitps://m.edsoo
Jp030(HIIbI HA TOTOBBIX KPOCCHHTOBEpa. XPOMOCOMHAs | HAPYIIEHUS CIEIICHHsS Mexay | .ru/863e8c60
MUKpOIIpenapaTax» TEOpUs HACJIEZICTBEHHOCTH. | TEHAMH.  3alHCHIBaTh  CXEMBI
I'enernyeckne KapThl. CKpC€IIMBaHUA IIpU CHCIIJICHHOM
HaCJICTOBaHUH, OOBSICHATD
MPUYMHBl PEKOMOHWHAIIUN TEHOB,
OTIpeJIeTSITh YHCIIO TPy
CIICTUICHUS T'CHOB; pemarb
TeHETUYEeCKUE 3a/1aun Ha
CIICTUICHHOE HACJIEJIOBAaHHUE
PackpriBaTh co/iep)KaHue
TEPMHHOB u TOHSATHI:
XPOMOCOMHBIN Ha0Op, ayTOCOMBI,
TIOJIOBBIC XPOMOCOMBEI,
T'enernka mona. XpoMOCOMHOE N
TOMOTaMEeTHBIH o,
orpeeNeHre oyia. AyTOCOMBI H .
reTeporaMeTHBIN non, | bubnuoreka
MOJIOBBIC XPOMOCOMBI.
I'eneruka mona. HacnemoBanme CIICTIIICHHOE c nojoMm | [IIOK
27 T'omoramerusie u ]
MPU3HAKOB, CIIETUICHHBIX C ITOJIOM HacJeI0BaHuE npu3HakoB. | https://m.edsoo
rereporaMeTHbIe  OpraHU3MBI.
OOBACHATH nuTojoruueckue | .ru/863e8c60
HacnenoBanue [IPU3HAKOB,
OCHOBBI XPOMOCOMHOTO
CIICTUICHHBIX C MOJIOM.
MEXaHHU3Ma ONpE/eNeHUs moja y
Pa3IUYHBIX OpraHu3MOB.
CpaBHHBATh 3aKOHOMEPHOCTH
HACJIEIOBAHUS MIPU3HAKOB,
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CHCINICHHBIX W HE CHCIIJICHHBIX C
mojioM. Pemate TIeHETHYECKHE
3aJa4u Ha HaCJICA0BaHHC
CICIUVICHHBIX C ITOJIOM IIPHU3HAKOB

PackpsiBath COZEpKAHNE
TEPMUHOB u MIOHSTHUI:
U3MEHUYUBOCTb, HACIJIECACTBEHHAs
U3MEHUYUBOCTb,

HEeHacJe/ICTBeHHas!
N3MeHYnBOCTE. 33791131
W3MEHYHBOCTb,
W3MEHYMBOCTH:
MOTU(UKAIIMOHHAS
HEHaCJe/ICTBEHHAs u .
W3MEHYMBOCTh,  BapUAIMOHHBIH
HacjencTBeHHas. Ponb cpensl B
. psi, BapuaHTa, BapHAIMOHHAs
HEHACJIE/ICTBEHHOM
UzmenuuBocth. HeHacnencTBeHHas KpHBasl, MPU3HAK, HOPMa PEAKIUH,
WU3MEHYMBOCTU. XapaKTEePUCTHKA
M3MeHYHBOCTH. JIabopaTopHas pabora No o KOJTMYECTBEHHBIE U KadecTBeHHbIe | buOimoreka
9 MO UKAITTOHHOM
6. M3yyenne MoquduKaimOHHON ., | mpm3naku.  Knaccudunumposats | [JOK
28 WU3MEHYMBOCTH. BapuarnmoHHbIH ,
HM3MEHYMBOCTH, IIOCTPOCHUE BHIBI U3MEHYMBOCTH ¥ BBIABIATH | hitps://m.edsoo
. psl M BapUallMOHHAs KpUBAs.
BapHAIFIOHHOTO PSJIa ¥ BApHAIIHOHHON ux Omonormyeckune ocodeHHoct. | .ru/863e8efe
N Hopma  peakuum  npu3Haka. N
KPHUBOI» Ilepeuuncnatsb CBOICTBa
KonuuectBennsie U N
MOIU(UKALIMOHHON
Ka4yeCTBEHHbIE IPU3HAKU HHUX N
. U3MEHUYMBOCTH U OOBSICHATH €€
Hopma  peakiuu.  CBoiicTBa
. 3Ha4YeHUe Uil OpPTraHU3MOB.
MOIA(PUKAITMOHHON
Pa3nuuaTh KONMMYECTBEHHBIE WU
HU3MEHYUBOCTH.
Ka4eCTBEHHBIE IPU3HAKH; CTPOUTH
BapUaIiOHHBIN psn,
BapUaLlIOHHYIO KPHBYIO,
BBIUUCIATh CpEIHEe 3HaueHHe
IpU3HAKA
Hacnencreennas, nma | PackpsiBath collepiKaHue
TeHOTUIINYECKasT W3MEHYMBOCTb. | TEPMUHOB U TTOHSATHI:
HacnencrBennas ©3MEH4YHBOCTb. KomOunaTtrBHasi U3MEHUMBOCTD. | HACIEACTBEHHAss HM3MEHYMBOCTh, | bubmmoreka
29 JlaGoparopuas pabora Ne 7. «AHanu3 Meiio3 ¥ moNOBOM mporecc — | KOMOMHAaTHBHAsS  HM3MEHYMBOCTh, | LIOK
MyTalui y Apo30QHIIbl Ha TOTOBBIX OCHOBa KOMOMHATUBHOH | MyTallMOHHAs M3MEHYMBOCTD, | https://m.edsoo
MHUKpOIpenapaTax» U3MEHYMBOCTH. MyTalMoOHHas | MyTaHT,  MyTallMu:  TeHHBIe, | .ru/863e8efe
n3MeHYnBOCTh. Knaccugukanus | XpoOMOCOMHBIE, TeHOMHBIE;
MYTalMH: TeHHBIE, | TIOJUIUION NS, aHeyIJIoNaus,
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XPOMOCOMHBIE, T€HOMHBIE.
Yactota M IPUYMHBI MYyTalMil.
Myrarennble (GaxTophl. 3aKOH
TOMOJIOTHYECKUX  PSIOB B
HACJIEICTBEHHON H3MEHYHUBOCTH
H. WM. BaBunoBa. BuesnepHas
HACJIEICTBEHHOCTh u
U3MEHUYNUBOCTD.

MYyTarcHsbI. XapakTepu3oBaTh
HACJICZICTBCHHYIO W3MEHYHBOCTH;
(hopMyIHpOBaThH 3aKOH
TOMOJIOTHYECKUAX PAIOB B
HACJICACTBEHHOM H3MCEHUYHUBOCTH
H. 1. BaBuiioBa U 00BICHATL €0
3HayeHue JUIS  OHOJNIOTHH |
ceneknuu.  KiaccuduuupoBaTh
MYTalliU: TeHHBIE, XPOMOCOMHBIE,
TCHOMHBIE ¥ TIPUBOJIUTE MTPUMEPHI
myTaruii. OOBSACHITH TPUUUHBI
BO3HUKHOBCHUS MYTAallUi, POJIb
(haKkTOpPOB-MYyTarcHOB.

CpaBHuBaTh  BUIBl  MYTallUi;

BBISABJISATH IIPUYNHBI
HACJIEACTBEHHON W3MEHYMBOCTH,
NUCTOYHUKU MYTarcHoB B

OKpyXaromiel cpene (KOCBEHHO).
XapakTepu3oBaTh  BHESJIEPHYIO

30

I'enernka uenoBeka

HACIIEJICTBEHHOCTh u
HW3MEHYUBOCTD
T'eneruka uyenoBeka. Kapuorun | PackpeiBath coJiepKaHue
genmoBeka. OCHOBHBIE METOABI | TSPMUHOB M TTOHSATHI: KapHOTHUIT
TE€HETHKU YelnoBeKa: | JYeaoBeKa, HUTOrCHETUYECKUH
TeHEeaJIOTHYCCKUH, METOJI, TCHEAJIOTMYECKH METO/I,
OJIM3HELIOBBIMH, POIIOCITOBHEIE, OIM3HELOBLII
[IUTOT'CHETHYCCKHA, METOJI, HACJCACTBEHHBIE OOJIE3HU:

OMOXUMHUYECKUN, MOJIEKYJISIPHO-
reHernueckuii.  CoBpeMeHHOE

orpeneneHne TeHOTHIIA:
IMOJIHOI'€HOMHO€E
CEKBEHUPOBAHUE,
TEeHOTUIIMPOBAHKE, B TOM YHCIIE C
IOMOIILIO I11{P-anamm3a.

HaCJ’Ie,I[CTB €HHBIC 3a0o0JeBaHUs
YCJIOBCKA: T'CHHBIC oon C3HH,
Oone3Hu C HacCJICACTB €HHOH

(MOHOTEHHBIE, C HACIEICTBEHHOMN
HPeIpaCIIONOKEHHOCTBIO,
XPOMOCOMHEIE), MEIHUKO-
TEHETUYECKOe
KOHCYIbTHpOBaHue. [lepedncnsars
OCOOEGHHOCTH M3YYEHHUS TeHETHKU
YelnoBeKa; HPUBOAUTH HPUMEPHI
HACJIEACTBEHHBIX OomnesHeit
YenoBeKa, XapaKTepu30BaTh
METOJBl  HMX  NPOQHIAKTUKH;

Bbubnmnoreka
HOK

https://m.edsoo
.ru/863e8d78
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HpeIpPacIoNoKEHHOCTBIO,
XPOMOCOMHBIE OonesHu.
ComaTnueckne U reHepaTHUBHBIC
myTaiuu. CTBOJOBBIE KIIETKH.
[Mpunnuner 3p0poBoro obpasa

JKU3HH, JIMarHOCTHKH,
NpOQUIAKTUKM U JICYCHUS
TEeHETUYECKHIX Oorne3Hel.

MeauKo-reHeTHIeCKOoe
KOHCYJbTHPOBaHUE. 3HAUYCHUE
MEIUIIMHCKOMN T€HEeTUKU B
MPENOTBPAIICHUH U JICUCHUH
TeHETHYECKUX 3a00J1eBaHui
YyeJ0BeKa

000CHOBBIBaTh
MEIMKOI'€HETHIECKOTO
KOHCYJ'H)TI/IpOBaHI/IH. BBISIBHSITI) nu
CpaBHUBATH MEXTY coboit
JOMHUHAHTHBIC U peHCCCI/IBHI)IC
npu3Hakd yenoBeka. COCTaBIATH
W aHAIU3UPOBATH POJOCIOBHBIC
YyeaoBeKa

3HAa4YCHUC

Pe3epBHoe Bpems1

PezepBuBIi ypok. O000IICHHE 11O TEME

31 «HacnencTBeHHOCTh U H3MEHUUBOCTD
OpPraHN3MOB»
Cesexuus oprann3mMoB. OCHOBBI
0MOTEXHOJOTHH
PackpriBaTh co/iepKaHue
TEPMHHOB M IIOHATHH: CENEeKIHs,
COpT, nopoza, LITaMM,
Cernekius Kak HayKa M IpOLEcC. | JOMECTUKALMS, WIn
3apoxeHne CEJeKINH U | OJOMAIlHUBAaHHUE, LEHTPBI
moMmectukarusa. Ydeaume H. WM. | MEHOr00Opa3us U mpOrCXOXKICHHS
Basunosa 0 LIEHTpax | KyJbTYPHBIX pacTeHuit u | bubmmoreka
32 CerteKims Kak HayKa H TpoLece MHOT000pa3us H | )KUBOTHBIX, 5 ruOpuan3anus, I_IOK-
HNPOUCXOKICHUST  KYJBTYPHBIX | HCKYCCTBEHHBIN 0TOOp. HaswpiBath | https://m.edsoo
pacTeHui. IleHTpBI | 1 CpaBHMBATH OCHOBHBIC ATarbl | .ru/863e9214
IPOUCXOXKICHUS JNOMAaIIHKX | pa3BUTUS cenekuuu. M3zmaratsb

xuBoTHeIX.  Copt, ToOpona,
HITaMM

yuenue H. . BaBunosa o nentpax
MPOUCXOKICHHUS KYJIBTYPHBIX
pacTeHuid; pa3nuyaTh LEHTPHI Ha
KapTe MHpa, CBA3bIBATH  UX
MECTOINOJIOKEHHE C  OYaramu
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BO3HHKHOBEHUS JIpeBHEHIIINX
uuBuin3zanuii. CpaBHUBATH COpTa
KYJIbTYPHBIX PACTCHUM, TMOPOIBI
JIOMAIITHUX KUBOTHBIX U UX JTHUKHX

MPEAKOB. O11eHnBaTH poib
CeJIeKLUU B obecrieueHnH
MPOJIOBOJILCTBEHHON
0€30MacCHOCTH YeTI0BEYECTBA
PackpsiBath COZlEpKAHUE
CoBpemeHHbIE METOIBI .
w TECPMHUHOB u IIOHATHU:
CEJIEKIIUU. MaccoBblii 51 . N
. HNCKYCCTBCHHBIN OT60p, MacCCOBBIN
WH/IWBUAYaIbHBI  OTOOpPBHI B o
N 0oTOOp, HMHIMBUIYAJIBHBIA 0TOOP,
CeJIeKIINU pacreHuit u
9KCTephep, ONM3KOPOJCTBEHHOE
JKUBOTHBIX. OIleHKa dKCTEephepa.
CKpCIIMBaHUC, qucras JINHUA,
bimskoponcTBeHHOE
reTepo3uc, HEPOJICTBEHHOE
CKpeIIMBaHWe — WHOPUIMHT. o
CKpCIIMBaHUC, HNCKYCCTBCHHbBIN
Uncras nuausa. CkpemumBaHue bubnmmoreka
o MYTarcHes, ITOJIUITIION IBI.
MeTtobl U JOCTUKEHUS CENIEKIIUU 4YuCThIX JIMHUM. ['ereposuc, wimm HOK
33 . CpaBHUBaTh hopmbI .
pacTeHH W >KUBOTHBIX THOpHIHAS cHia. https://m.edsoo
HMCKYCCTBEHHOTO otbopa
HeponcTBeHHOE CKpeInBaHue — .ru/863e9214
N (MaccoBOTro M WHIAWBHUIYaIHLHOTO),
ayTOPUAMHT. Otnanéuuas
.. BH/IBI rHOpUAN3aUN
rubpuan3anis U e€ yCIexH. N
N (6m3KOpONICTBEHHON u
WckyccTBeHHBI MyTareHes u M
OTIIaJICHHOMN), CITOCOOBI
MONTyIeHHE TTOJTUTUION/IOB.
IOy YSHHSI TTOJTUTIIIONIOB.
JocTmxenuns CEJICKIINH
N IIpuBoauTH MIpUMEpPHI
pacTeHui, JKIBOTHBIX " . .
JIOCTHKEHUW CENeKIINN PacTeHHH
MHUKPOOPTaHI3MOB
Y )KHUBOTHBIX
buorexnonorus kak orpacib | PackpbiBaTh collepiKaHue
MTPOU3BOJICTBA. l'ennas | TepMuHOB u TTOHSTHHN:
WHXXEHepHs. OTambl CO3IaHUs | OMOTEXHOIOT U, KIETOMHAS | o o o n
PEKOMOWHAHTHOI JHK  u | uHXeHepusi, T€HHASMHKEHEpUs,
BuorexHonorus kak oTpacib oK
34 TPaHCTEHHBIX OpPTaHMU3MOB. | KIIOHHPOBaHUE, TpaHCTeHHBIE .
MPOU3BOJICTBA https://m.edsoo
Knerounas UHKeHepus. | opranusMel, MO (reHernyecku /8639336
Kiterounsie KYJBTYPHL. | MOAH(DUITMPOBAHHBIE B
MuKpoOKIIOHaTbHOE OpraHm3Mbl).  XapaKTepHu30BaTh

pPa3sMHOXKEHHE pacTeHui.

OHOTEXHOJIOTHIO Kak 0Tpacilb
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KionupoBanue MIPOU3BOJICTBA, OCHOBHEIE
BBICOKOMPOTYKTUBHBIX JOCTHIKEHUSI OHOTEXHOJOTUM B
CETHLCKOX 03SIICTBEHHEIX obacTu MPOMBILIICHHOCTH,
OpPraHU3MOB. DKOJOTMYECKUE U | CEIBCKOr0 XO3AHMCTBA u
atudeckue mpodnembl. MO — | MEITUITUHBL Ilepeuncnsathb u
TE€HETUYECKHU XapaKTepU30BaTh OCHOBHEIE
MOJTUGUITUPOBAHHBIC METOIBI i JIOCTHIKEHUS
OpPTaHU3MBI. OMOMHKEHEPHUU. O6cyxnaTh
JOKOJIOTMYECKHE M DTHYECKUE
ACIIEKTEI HEKOTOPBIX
HCCIIEIOBAHUI B obmactu
OounorexHonornu (KIOHWPOBAHHMS,
HCKYCCTBEHHOTO
OILJIOJIOTBOPEHUS, HAIIPABJICHHOIO
W3MEHEHHUS TE€HOMa W CO3JaHHUs
TPaHCTEHHBIX OPraHU3MOB)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 kaacc
KOJHUYECCTBO 4YacCcoB J1JIdA leOBe)]eHI/IH HUTOIOBOI'O KOHTpOJ’lﬂ: 1

Ne n/m | HammeHoBaHue pa3iesioB U TeM J1eKTPOHHbIE
NporpamMmsl KOJINY€eCTBO uu¢poBbIe
aKajeMuuec | MPOrpaMMHOE COepPKAHHE OCHOBHPIC BIABL ACHTEALHOCTH o0pa3oBaTebH
odyuaromuxest
KHX 4aCOB ble pecypcsl
IBOJTIOIMOHHAsSL OM0JI0THSA 9
IIpeanoceuiku  BO3HHUKHOBEHMS | PackpeiBaTh COZEpKAHUE
IBOJIIOIIMOHHOM TEOPUH. | TEPMHHOB U TIOHSITHIA: IBONIOLHS,
OBOMIONIMOHHAST TeopUsl H €€ | MepexoaHbIe (hopmsl,
MecTo B Owonoruu. BrwmsHue | GUIIOreHeTHUECKHE PSIIbI, BUIbI-
IBOJIIOIIMOHHOW  TEOPUH Ha | DHJIEMUKHU, BUJBI-PEITUKTHI, 3aKOH
pasBuTHE OHONOTHMM W JPYTHX | 3apPOJBIIIEBOrO CXOJICTBA,
HayK. CBUICTEILCTBA DBOIIONNHU. | OMOTEHETUIECKUI 3aKOH,
[TaneonToONOrMUECKHE: TOMOJIOTUYHBIE ¥ aHAJIOTUYHBIE
MOCJIEIOBATENFHOCTE  TIOSIBJICHHSI | OPTaHbI, PyANMEHTapHBIE OpTaHbl,
BUJIOB B THAJECOHTOJIOIMYECKON | AaTABU3MBI. Ilepeuncnste
JICTOITUCH, TepexoJHble (OpPMBI. | OCHOBHBIE  3Tambl  pa3BuTHs | bubnmmoreka
i buoreorpadudeckue: CXOACTBO M | 3BOIIOIHOHHON teopuu. | [IOK
1 DBOMIONHS ¥ METOABI €€ N3YdeHUs 1 .
pasznuure hayH u GIop MaTeprKoOB | XapaKTepu3oBaTh CBHICTEIbCTBA | https://m.edsoo.r
1 OCTPOBOB. DMOPHOJIIOTHYECKHE: | SBONIOLUH: TalleOHTOIOrnueckue, | U/863ea20e
CXOZICTBA M Pa3IN4Ms dYMOPHOHOB | OMoreorpaduyieckue,
pa3sHBIX BHJOB ITO3BOHOYHBIX. | SMOPHOJIOTHYECKHE,
CpaBHUTENTHFHO-aHATOMUYECKH E: CpaBHHUTEIHHOAHATOMHYECKHE,
TOMOIIOTUYHBIE,  aHAJOTMYHBIC, | MOJIEKYIAPHOOHOXIMHIYECKHE.
pPyIVMEHTapHbBIE opransl, | [IpuBoauth MIPUMEPHI
aTaBU3MEL. MonekynspHO- | IepeXoqHbIX (OpPM OpPTraHHU3MOB,
OMOXUMUYECKHE: CXOZICTBO | (PUIIOTEHETUIECKIX PAIOB.
MEXaHW3MOB HacJeICTBEHHOCTH U | [IpuBOIUTH (hopMynUpPOBKH
OCHOBHBIX MeTa0OJIMYECKUX | 3aKOHOB  OMOT€HETHYECKOro |
MyTel y BCEX )KUBBIX OPTaHU3MOB. | 3apPOJIBIIIIEBOT0 CXO/ICTBA
2 Hcropus pa3BuTHs npeacTaBiIeHHH 00 1 OBOJIIOLIMOHHAS Teopus Y. | PackpsIBaTh coxepxanue | bubnuoreka
SBOJIOLUU JapsuHa. [IpennocelIkn | TEpMHUHOB u nonsatuii: | LHIOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e

BO3HUKHOBCHUS JapBUHU3MA.
JBmwxymme  CHUJIbl  DBONIOLUHN
BuoB 1o JlapBuHy (M30BITOYHOE
pa3MHOKEHUE npu
OrpaHUYECHHOCTH pecypcoB,
HeonpenenéHHas W3MEHUYHMBOCTb,
Ooppba  3a  CyIIECTBOBaHUE,
€CTECTBEHHBIN ot6op).
Cunrernueckas Teopus
spommroriuu (CTD) u e€ ocHOBHEIE
TIOJIOJKEHHSL.

CHUCTEMAaTHKa, €CTeCTBEHHBIN U
HCKYCCTBEHHBIN oT00p.
Xapaktepu3oBaTh OCHOBHbBIE
9BOJIFOIMOHHBIC UJCH, KOHIICTITUN
" TCOpHH,; CPaBHUBATH B3IJIAAbI HA
Bu u 3Bojronuio K. Jlunnes, JXK.b.
Jlamapka, Y. HapBuna. OrieHUBaThH
Bknax JluHHes B pasBuTHE
CHUCTEMATUKN u O6T)$[CH$ITI)
TIPUHIINTIBI OnHapHOU
HOMEHKJIATypbl. XapaKkTepru30BaTh
coJiepKaHue u 3HaYeHHe
3BOJIOIIMOHHON KoHueniuu XK. b.
Jlamapxka. OreHuBaThH
C€CTCCTBCHHO-HAYYHbIC u
COLIMAJIbHO-?KOHOMHUYECKHE
MIPEANOCBUIKA BO3HNKHOBCHUA
3BOJIIOIIMOHHON TEOpUHU 4.
JapBuHa. PackpbiBath
cojiep)KaHue JBOJIIOITUOHHOMN
teopuu Y. J/lapBuHa; cpaBHUBATH
HEONpEAEIEHHYIO u
OmpenenéHHyl0  W3MEHYHNBOCTb,
€CTECTBEHHBI U HCKYCCTBEHHBIN
orbop, Gopmer  OOpEOBI  3a
CYII[ECTBOBaHUE. OnuceBaTh
TTOJIOK SHHSI CUHTETUIECKO
teopun  3Bomorn - (CTD) wm
OOBSICHATh ©€ 3HaueHWe It
Ononoruu

https://m.edsoo.r
u/863e9570

Mukpo3BosoLus

MuKpo3BOIIOLUS.

PackpsiBath coJlepKaHue
TEPMUHOB u MIOHSITUI:
MHUKPOIBOIIOIUS, BUJ, KPUTEPUHU
BHU]IA, apea, TIOITYJISIIHS,
reHo(OH/T, MyTallii, KOMOWHAIIUU
TeHOB. XapaKTepHU30BaTh BHJ Kak
OCHOBHYHO CUCTEMAaTHYECKYIO

Bubnmnoreka
LHOK
https://m.edsoo.r
u/863e9cle
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CIIMHUILY u LETOCTHYIO
OMOJIOTUYECKYIO CHCTEMY.
Boiensite KPUTEPHH BH/IA
(Mop¢onoruveckmii,
(hU3HOIIOTUYECKHUIA,

OHMOXUMUYCCKUIN, TIeHETHYECKHH,
AKOJIOTUYECKHUM,
reorpaduyecKkuii) W NPUMEHSTH
KPUTEPUHU JUTST OIKCaHUS
KOHKPETHBIX BUJIOB.

ITonynsuusa kak 3jieMeHTapHas eMHULA
BHJIa ¥ BOIToLIMH. JlabopaTopHas
pabora Ne 1 «CpaBHeHHE BUIOB 110
MOP(HOTOTHIECKOMY KPUTEPUIO»

Tlonynsuusa xkak enuHUIA BUA U
SBOJIOIHH.

XapakTepu30BaTh MOMYJISIHIO KaK
CTPYKTYPHYIO €HUHHIy BUIA U
SBOJIIOIHH. OnuceiBaTh
HOHYHSII_II/IIO 110 OCHOBHBIM
MTOKA3aTeJsIM: COCTaB, CTPYKTypa

bubnuoreka
IIOK
https://m.edsoo.r
u/863e99c6

JIBYDKyIIHE CHIIBI (JIEMEHTapHBIC
(haKTOPBI) PBOITFOITIH

Hdsmwxymme  cunbl  (pakTopsl)
SBONIIOLIMYA BHUJOB B MPHPOIE.
MyTanuoHHbIH rporuecc u
KOMOWHATUBHAS  W3MEHYHBOCTD.
[HomynsmronHbIe BOMHBEI U peiid
reHoB. M3onsmus u MuTparms

PackpsiBath COZEpKAHUE
TEPMHUHOB u TIOHATHIA:
KOMOMHATUBHAS  M3MEHYHBOCTb,
MyTallu4, MyTallMOHHBII IIpoLiecc,
HOIYJISIIMOHHBIE BOJIHBL, Jpeid
TEHOB, HW30JSIMSI, MHIPALUH.
XapaxkTepu3oBaTh 3JIEMEHTApHBIC
(hakTOpHI IBOJTIOIIHH:
MYTallMOHHBIN nporiecc,
KOMOMHATUBHAasT HM3MEHYUBOCTH,
HOMYJSIMMOHHBIE BOJHBI, Apeid
TEHOB, M30JIALUS, MHTPALMAL.
VcraHaBnuBaTh
IPUYMHHOCIIEACTBEHHbIE  CBSI3H
MEXIY MEXaHU3MOM u
pe3yIbTaTOM JeCTBUA
JOBIDKYIIMX CHJ  (3JEMEHTapHBIX
(haKTOPOB) IBOIFOITUHU

bubnnoreka
HOK
https://m.edsoo.r
u/863e9da4

EctecTBennsIii 0TOOp 1 ero Gopmel

EcrectBenHslii orbop -
HalpaBJIIOLIAN ¢akTop

PackpriBaTh coziepkaHue
TEPMUHOB " TIOHSTHH:
€CTeCTBEHHBIN 0oTOOp, O0prOa 3a

Bubinnoreka
LHOK



https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
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https://m.edsoo.ru/863e9da4

SBOIIIOLUY. DopMbl
€CTECTBEHHOr 0 0T00pa

CyLIECTBOBaHHUE. OnuceiBaTh
MEXaHU3M JeiCTBUS
€CTECTBEHHOI0 orbopa.
XapakTepu3oBaTh thopmbl
€CTEeCTBEHHOT'O orbopa
(IBHKYIIMHA, CTaOMIIM3UPYIOLIHA,
JM3PYITUBHBIA) U CpaBHUBATh UX
MEeXIy coboi. XapaKTepu3oBaTh
0opp0y 3a CyIIECTBOBAaHUE U
CpaBHHBATh eé BHUJIbI
(MeKBHUIOBasi,  BHYTPUBHUJIIOBAS,
O0opprba ¢  HeOJIArompHUATHBIMU
(akTopaMu BHEIIHEH cpe/ipl)

https://m.edsoo.r
u/863e9ed0

Pe3ynpTaThl 3BOIIOLUN:
MIPUCIIOCOOJIEHHOCTh OPTaHU3MOB U
BHpooOpazoBanue. JlaboparopHas
pabora Ne 2 «Oncanme
MIPUCIIOCOOJIEHHOCTH OpraHU3Ma U €
OTHOCHUTEIBHOTO XapaKTepa»

[Ipucmoco6ieHHOCT OPraHu3MOB
KakK pe3ynbTart 3BOITOLINH.
IIpumepsr  mpucriocOOMeHUE Y
opraHu3MoB. ApomMopho3pl  u
UIUOoadaIITalliu. Bun u
BHI000pa30oBaHUE. Kpurepun
BHJIA. OcHOBHEIE (hopMBI
BHI000pa30BaHMUS:

reorpaduyeckoe, SKOIOTHIecKoe.

PackpsiBathb
TEPMUHOB 51
MPUCTIOCOOTIEHHOCT,
IOKPOBHUTEIIBCTBEHHAA )51
IIpefocTeperamuas OKpacka,
MacKHpOBKa, BHUJ000pa30BaHUE.
OnuceiBaTh MEXaHU3M
BO3HUKHOBEHUS IPUCIIOCOOICHUI
y OpraHu3MoB. BbIBIATE 1O
N300paXKeHUsIM, HA OKHUBBIX U
(buKCHUPOBAaHHBIX npenapaTax
IpUMEpPBl  IPUCIIOCOOIEHHOCTH
pacTeHMH ¥  XKHMBOTHBIX K
yCIOBUSIM  cpelpl  OOMTaHWA,
JIOKa3bIBaTh OTHOCHUTEJIBHYIO
1eIeco00pa3HOCTh
MIPUCIIOCOOICHHIA.
XapakTepuzoBaTh  CIIOCOOBI U
MEXaHU3Mbl  BUA000pa30BaHUS;

cojiepKaHUe
THOHATUH:

OIUCHIBATh U CpaBHHMBAThH
OCHOBHbIE (b opmbl
9KOJIOTHYECKOT O U
reorpayu4eckoro

BI/I,I[OO6paSOBaHI/IH

bubnnoreka
HOK
https://m.edsoo.r
u/863e9fde
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PackpsiBath CoIepKaHUE
TEPMUHOB u TTOHSITHIA:
MaKpOIBOJIIOLIUS, (unorenes,
OMoNOrMYecKuil  mporpecc |
MakposBoionus. Dopmel porp Bubnmoreka
perpecc, apomopho3,
8 HanpaBnenus u myTu MaKkpo3BOJIIOLIMU IBOJIFOIHH. (unernieckas, UaroaganTalus obuas HOK
yr JIMBEPreHTHAs,  KOHBEPreHTHas, ’ https://m.edsoo.r
JlereHepanus, aJlanTHBHAS
napajiebHasL. u/863e9cle
paauanus. XapakTepu3oBaTh
¢dbopMbl  IBONIOIUU.  BBIABIATH
apoMop$h03bl U UIAUOANAIITAIIMH Y
pacTeHU U KUBOTHBIX.
CpaBHHUBaTH OuonmorndecKuit
HeoOpatumocts 9BOINIIOLIMU. | IPOTPECC M OHMONOTHYECKHUi
IIpoucxoxnenne oT | perpecc, apomopho3,
HEeCTISITUATN3UPOBAHHBIX W0 IATITAIIIO u 001y IO
9 HeoOpatuMocThb 3BOSIOIUH 1 P Jmoal " my
MIPEIKOB. [Iporpeccupyrormmas | gereHeparmro. BoLaBsTh
CIeH a3l AnanTuBHas | B3aHMOCBSI3U MEXKIY IyTIMUA H
paananusi. HanpaBleHUSIMH  DBOJNIONHU Y
paCTeHUI U KUBOTHBIX
Bo3HukHOBeHME M Pa3BUTHE KU3IHH
Ha 3emJe
PackpriBaTh cojiepKaHue
JoHayuHble MpEnCTaBICHUS O | TEPMUHOB u TIOHSATHI:
3apOKIEHUH JKW3HW. HaydHble | KpearmoHu3M, abmoreHes,
TUTIOTE3Bl BO3HUKHOBEHMSI JKU3HU | BUTAJHN3M, IMAHCIIEPMUsI, OHOMI0A3,
10 Hcropus u3HU Ha 3eMIIe 1 METOIBI €& Ha 3emure: abmorenes W | KoalepBaThl, MIPOOHOHTHI,
M3Y4eHUS MaHCTIEPMHUSL. Xumudeckass | cuMOnoreHe3. XapakTepu30BaTh
ABONIONMSA. AOWOTEHHBIH CHHTE3 | METOIBl U3YUEHUS UCTOPUUECKOTO
OpraHUYECKUX BEILECTB u3 | npouwioro 3emiuu. Ilepednciasite
HEOPTaHUYECKHX. OCHOBHBIE JTallbl XUMHUYECKOH |
OHMOJIOrMYECKON IBOIOLINH.
DKCIIepUMEHTaIbHOE Wznarate comepikaHue TUTIOTE3 H
N . bubmmorexa
TIOJITBEPIKICHIE XUMHYECKOW | TEOpHiA BOSHUKHOBEHUS KU3HU HA
['unote3bl mpoOUCXOXKACHUS )KU3HU HA LHOK
11 sBomonMK. HawanbHbeie atamsl | 3emie (kpeannoHU3Ma, .
3emite . https://m.edsoo.r
OHMOJIOTHYECKOH ABOIOLIAHU. | CAMOIIPOU3BOJIBHOTO 3apOXKICHUS
u/863ea5ab
T'unoresa PHK- Mupa. | (CHOHTaHHOTO), MaHCIIEPMUH,
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DopMupoBaHUE MeMOpaHHBIX
CTPYKTYpP U  BO3HUKHOBEHHE
IPOTOKJIETKU. IlepBrle KIETKH U
ux sBomouud. PopmupoBaHuE
OCHOBHBIX rpymnm JKUBBIX
OpraHU3MOB

TUIIOTE3BI PHK-mupa).
OnuceiBath  3KcnepuMeHTsl  C.
Mumnepa u I. IOpu 1o
MIOJIY9CHUIO OpraHUYECKUX
BEIIECTB U3  HEOPTraHUYECKHUX
myTéM abHOreHHOro CHHTE3a

12-13

PaszBuTne xu3HN Ha 3emMIie 1Mo 3pam U
reproaam

OCHOBHBI€ ATaIbl IBOJTIOIUH
PACTHTENBHOTO U )KUBOTHOTO MHUpA.
[IpakTudeckas padora Ne 1 «3yuenne
HCKOITaeMbIX OCTATKOB PACTEeHUN U
JKUBOTHBIX B KOJIIEKITHSIX)

PazButne xu3Hm Ha 3emiie 10
spaMm U nepuojaM. Karapxeil.
Apxelickas u mpoTepo3oiickas
apel. Ilaneosoiickas 3pa u €€
MEepUObL: KeMOpHUHCKHA,
OPJIOBUKCKHH, CUITypUMCKUH,
JICBOHCKUN, KaMEHHOYTOJIbHBIN,
nepMckuii. Me3o3olickas spa u eé€
NepuoAbl: TPUACOBBIN, IOPCKUH,
MenoBoi. KaitHo3olickas spa u eé
MEePUObL: T1aJIEOr €HOBBIH,
HEOr'€HOBBIM,  AHTPOIOrE€HOBBIH.
XapakTepucTdka  KiIumarta U
reoJIOrNYECKUX MPOLIECCOB.
OCHOBHBIE ~ DTambl  HBOJIOIUHU
PacCTUTENIBHOIO U JKUBOTHOTO
Mupa. ApoMopdo3bl y pacTeHUH U
>KUBOTHBIX. [losiBNIEHUE, pacBeT U
BBIMUpaHUE rpynmn JKUBBIX
OpraHU3MOB.

PackpsiBath COIEpKAHUE
TEPMUHOB UM TOHATHUI: 30H, 3pa,
MepuoI, apoMop¢o3bl,
HIA0A A TAlU . 3HaTh
MOCIEeI0BaTENbHOCTh J0HOB:
KaTapxei, apxed, NpoOTEPO30,
(haHepo3oi; ap: apxeickas,
MIPOTEPO30MCKasl, Iajaeo30McKas,
ME3030MCKasl, KalHO30MCKasl;
MIEPUOJIOB: KeMOpPHICKHIA,
OPJIOBUKCKUH, CUITypUCKUH,

JICBOHCKUH, KaMEHHOYTOJIbHBIN,
MEPMCKUH, TPUACOBBIN, IOPCKUH,
MECIIOBOM, ITaJIe0Tr CHOBBIN u
HEOr€HOBBIM,  AHTPOMOrE€HOBBIH.
XapaktepuzoBaTh OCHOBHBIE
COOBITHS B pa3BUTHH
OpPTaHMYECKOT0 MHpa IO dpaM
rnepuoaam TeoJIOrM4ecKom
WCTOPHH, JTarbl pa3BUTHS
pPacCTHTENBHOTO W  JKUBOTHOTO
MHpa. Breigennts TJIaBHEIE
apoMopd 036l pacteHuit u
JKUBOTHBIX. CpaBHUBATH MEXKIY
coboit MpeICTaBUTENeH
CHUCTEMAaTHYECKUX TPy
OpPTaHW3MOB, BBISBISTH YEPTHI
YCIIOXKHEHUS u
MIPUCIIOCOONIEHHOCTH K yCIIOBHSIM
JKU3HU

bubnuoreka
HOK
https://m.edsoo.r
u/863eabbe
https://m.edsoo.r
u/863ea8bc
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PackpsiBath CoIepKaHUE
TEPMUHOB u TTOHSITHIA:
Cucrema OpraHMYECKOTO MHUpA | CUCTEMAaTHKa, HCKYCCTBeHHas U | bubnmoreka
14 CoBpeMeHHasi CHCTeMa OpPraHU4IeCKOro KaK  OTpa)XCHHE  DBOJIOIUU. | eCTecTBeHHass  kiaccugukanus, | [TOK
MHUpa OCHOBHEBIE cHCcTeMaTHIecKue | OMHapHas HOMEHKJIaTypa, | https://m.edsoo.r
TPYIIIBI OPTaHU3MOB. MPUHITUT uepapxuyHoctd. | U/863ea48e
XapakTepu30oBaTh COBPEMEHHYO
CUCTEMY OpPraHU4YeCKOro MHUpa
PackpsiBath COZEpKAHUE
TEPMUHOB u MIOHSTHI:
aHTPOIOJIOT U, AHTPOIIOTCHES,
YEJIOBEK pasymusbIii(Homo
sapiens), mpAMOXOKIEHHE, BTOPast
CUTHaJIbHAs CUCTEMA.
[Tepeuuncnsartob 3aJ1a4n
AHTPOIIOJIOI'H, OTallbl
CTAHOBJICHUA )51 pa3BUTUA
NpeACTaBICHUN 0
DBOMONHS YyenoBeKa.
MIPOUCXOXKICHUH YenoBeKa.
AHTpononorus KakK HayKa.
N Wznarate OCHOBHBIE TOJOXKEHUS
PazBute  mpenacraBieHH O
teopur Y. JlapBuHa, kpuTHuecku | bubmmoreka
MIPOUCXOXKICHUH YeoBeKa.
OIICHUBATH HeHayunyio | [JOK
15 DBOJIONHNSA YeJIOBEKa (AaHTPOITOTCHE3) Meronbt M3yYEHUS .
uHbOpMaIo 0 Ipoucxokmennn | https://m.edsoo.r
aHTporiorenesa. CxonctBa |
YeJIoBeKa. 3uath | U/863eac2c
pasnuyus 4eJoBeKa W JKUBOTHBIX.
CHUCTEMAaTH9IeCKOe MTOJIOKEHU e
Cucremarnueckoe MTOJIOXKEHHE .
Buaa HOMO sapiens, mepeancisTh
YeNoBeKa.

ero  Mop(oI0ro-aHaTOMHYECKUE
NPU3HAKA Pa3HOTO YpPOBHS (THII,
KJ1acc, oTpsz u Ip.).
YcraHaBIMBaTh YEPTHI CXOACTBA U
pa3IUYMii YeNoBeKa U JKHBOTHBIX.
OOBSICHATH 1 OLICHUBATh 3HAYCHNE
Hay4YHBIX 3HAHUH 0
NPOUCXOXKJCHUHN 4YeIOBeKa  JUIs
NOHMMAHMS MecTa ¥ POJIU
YelnoBeKa B IPHPOJIE
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PackpsiBath CoIepKaHUE
TEPMHHOB W TOHSTUH: (HAKTOPHI
Hewxymme cunbl  ((akTopsl) | aHTpoIoreHesa, TpyTIOBOE
aHTpororenesa. HacnenctBeHHast | COTpyIHHYECTBO, peusb, | bubnnoreka
16 Hewwxymme cuibl (pakTopsl) U3MEHUYUBOCTh U €CTECTBEHHBIM | OpyAuiiHas nestenbHocTh, | LIOK
aHTpOIIOTeHE3a ortoop. OOGmecTBeHHBI  00pa3 | monuMopdusMm. XapakTepuzoBaTh | https://m.edsoo.r
JKU3HHM, W3TOTOBJCHWE Opyauil | nBrokymme  cuiasl  (dakropsr) | U/863ead44
TPYyZa, MBIIUICHHUE, PEYb. aHTpOIIOreHe3a: OMOJIOTHYECKUE U
cOIMallbHBIE, CPAaBHUBATh  HX
MEXTy co00it
PackpsiBath COZEpKAHUE
OcHOBHBIE craanu u BE€TBU | TCPMHUHOB u TMOHSTHI:
3BOJTIOLIUN YeJIoBeKa: | aBCTPAIONHUTEK, YENIOBEK YMEJbIH,
ABCTPAJIOIIATEKH, Yenoek | 4enoBek MPAMOXOSAIINH,
YMEIBIH, YenoBek | HeaHepTasell, KpOMaHbOHELL,
MPSAMOXOISIINMN, YennoBeK | HEOIIUTUUYECKAS peBomonys,
HEaHJEepTaIbCKUM, UemnoBek | mepBOOBITHOE HCKYCCTBO.
17 OCHOBHBIE CTaJIUH BOJIOILMU YEI0BEKa N
pa3syMHBIi COBPEMEHHOTO THIA. | XapaKTepu30BaTh M CpPaBHUBATH
Haxonku nckomaeMbIX OCTaHKOB, | MEXAY COOOH OCHOBHBIE CTaIUH
BpeMs CYIIECTBOBAHMA, 00JIACTh | 3BOJIIOLUU YyeJIoBeKa:
pacnpocTpaHeHus, 00BEM | XpOHOIOTHYIECKUI BO3pAcCT, apeat
TOJIOBHOTO MO3ra, 0o0pa3 >KH3HHM, | PaCIpOCTpaHEHUS, 00bEM
opyaus. TOJIOBHOT'O MO3Ta, 00pa3 >KU3HHU U
opyaus Tpyaa
Yenoseueckne pacwl. OcHOBHBIC | PackpbIBaTh cojiepKaHue
OonpIie pacbl: €BpONEOHMIHAs | TEPMUHOB M IOHATHH: pAachl,
(eBpazwmiickasi), HErpo- | pacoreHe3,  COIUA-JapPBUHU3M,
aBCTpaJIOUHAs pacusm, MeTHCalus.
(3xBaTOpHaNIbHAs ), MOHTOJIOMAHAS | XapaKTepr30BaTh W CpaBHUBAThH | bubmmoreka
18 YenoBeueckue pacsl U MPUPOAHbBIE (aszmatcko-amepukaHckas). Ueptol | mpenacraBureneld  4emoedeckux | [JOK
aJlanTalyuy YeIoBeKa HPUCIIOCOOICHHOCTH pac, packpbiBaTh mnpuuuHbl u | https://m.edsoo.r
MpEJCTaBUTENEeH  YENOBEYECKUX | MEXaHU3MBI pacorenesa, | u/863eaea?
pac K YCJIOBHSIM CYILECTBOBAHHMSA. | EPEUUCIATD u MPUBOJUTD

E,Z[I/IHCTBO YCIOBCUCCKUX  pac.
KpI/ITHKa COMaJIbHOI'oO
JapBUHU3MaA U paCcu3mMa.

OpPUMEpPBl  HPHUCIIOCOOIEHHOCTH
YeJIoBEKa K YCIOBUSIM CPEIpbl,
IPUMEpPBl  MPUCIIOCOOUTEIHHOTO



https://m.edsoo.ru/863ead44
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3HA4YCHUS pPACOBBIX IMMPU3HAKOB.

JlokaspiBaTh ~ €OMHCTBO  BHJA
Homo sapiens, HAYYHYIO
HECOCTOATENBHOCTD PacoBBIX
TEOpUH,  MOAEH  COLMAIBHOIO
JapBUHHU3Ma U pacru3Ma
Pe3eprHbIii ypok. O000IIEHHE IO TEME
19 «BO3HUKHOBEHHE U pa3BUTHE KU3HU Ha
3emie»
Oprasau3msl 1 OKpY:KaloLIas cpeaa
PackpsiBath COZEpKAHUE
TEPMUHOB H TOHSITHIA: OKOJIOI'u:,
TOJIEBEIE HaOIIOICHUS,
OKkonorus Kak Hayka. 3afaudl ¥ | S9KCIIEPUMEHTEI, MOHHUTOPHUHT
pasiensl  3KOJIOTMU.  MeTOAbl | OKpyXKarolei Cpensl,
20 JKonorust Kak HayKa JKOJIOTHYECKHX  HCCIICJIOBAaHHUN. | MOJCIMPOBAHUE, DKOIOTUYECKOE
DKOJIOTHYecKOe MHPOBO33PEHHE | MUPOBO33PEHHUE. Ilepeuncnsats
COBPEMEHHOT O YEeIOBEKa. 3a/lay IKOJIOTHH, €€ pa3fensl U
CBS3M C JIpyTUMH  HayKaMH.
XapakTepuzoBaTh METO/IbI
HKOJIOTUYECKHUX MCCIIETOBaHUI
PackpriBaTh cojiepKaHue
TEPMHUHOB M TIOHSATHUM: cpena
o0uTaHus, JIKOJIOTHYECKHE
Cpensl  oOWTaHUS OpPraHU3MOB: N
(hakTopHI, OMOTOTHICCKUH
BOJHAS, Ha3eMHO-BO3/yILHAs, .
ONITUMYM, OTPaHUYUBAIOIIHHA
LOIBEHHA, (JITMMHATHPYFOIIIHIA ) (hakTo
BHYTPHOPraHU3MEHHasl. pyro P- | Bunnorexa
XapakTepu3oBaTh YCIOBHS Cpel
Cpenpl 00UTaHUS U SKOIOTUYECKHE DKOJIOTUYECKUE (hakTopHI. oK
21 00HTaHUI OpPTraHN3MOB; )
(baxTopbl Knaccudukamms 3KOIOrHIECKHX https://m.edso0.r
KIIACCH(UIIPOBATH u
(baxTopoB: abuoTHyecKue, u/863eafec
XapaKTepH30BaTh JKOJIOTHYECKUE
OMOTHYECKHE W aHTPOIIOTEHHBIE.
o (bakTopsr: abMoTHYECKHE,
JeiictBue JKOJIOTUYECKIX

(hakTOpOB HAa OPraHU3MBI.

OMOTHYECKME W aHTPOIIOTEHHBIE.
OnuceIBaTh NEUCTBUE
SKONIOTUYECKHX  (PaKTOPOB  Ha
OpTaHHU3MBIL. XapaxkTepru30BaTh
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0COOEHHOCTH CTpOCHHUS u
JKU3HENCITEILHOCTH PACTCHUU U
JKUBOTHBIX pa3HBIX cpell OOUTaHus

AbuoTrdeckue GakTophl.

Abuotnueckue (akToOpbl: CBET,

PackpsiBathb COIEpKAHUE
TEPMUHOB u MIOHSTHUI:
abuoTHYecKue (hakropsl,

(doroneproau3M, OHOJIOTUYCCKHE

Jlaboparopnas padota Ne 3. TeMIieparypa, BJIa>KHOCTb. .
pUTMBL. AHanM3UpoBaTh AciictBue | bubnmoreka
«Mopdonornueckue 0cOOEHHOCTH doToneproau3Mm.
o cBeTa, TemmepaTypsl, BiaxHocTH | [IOK
22 pacTeHHi U3 pa3HBIX MECT OOUTaHUS. [IpucnocobiieHnst OpraHU3MOB K .
. Ha OpraHuM3Mbl W TNPUBOAMTH | https://m.edsoo.r
JlaGopaTtopnas padota Ne 4. «Bnusinue JICHCTBUIO A0MOTHYECKUX
npuMepsl  mpucrnocodieHHoct | U/863eb10e
CBETa Ha POCT U pa3BUTHE YEPEHKOB (hakTopoB. Bbuonoruueckue
OpraHu3MOB. IIpoBoguTh
KoJleycay PHUTMBI.
Omonornueckue HAOMIOAEHUS U
oopMIATh pe3yIbTaThl
MPOBENEHHBIX HAOIIOCHITI
PackpsiBath COZEpKAHUE
TEPMHUHOB u TIOHATHM:
OmoTHyecKkue aKTOPBI
buotnueckue daktopel. Bumbl ¢ Pbl,
N ... | XumHIYecTBo, napasuTH3M,
OMOTHYECKUX  B3aMMOJICHCTBHIA:
KOHKYPEHITHS, MYTYaJTH3M,
KOHKYDCHIIHS, XHUIHAYECTBO,
CHUMOK03, KOMMEHCAJIN3M,
CUMOMO03 W ero  (opMsI.
HaXJICOHMYECTBO, KBAPTHPAHCTRBO,
ITapazutusm, Kooreparus, . bubmmoreka
aMEHCAJN3M, HEUTPAIH3M.
MYTYyalli3M, KOMMEHCAJTH3M HOK
23 Buotnueckue GpaxTopsl XapakTepu3oBaTb  OHOTHYCCKHE .
(KBapTHUPAHCTBO, (baxTOpE! " — https://m.edsoo.r
HaXJIEOHNYECTBO). AMEHCAIIN3M, p . u/863eb348
. B3aMMOOTHOIIICHU MEXKITY
HEHTpaIH3M. 3HadcHHE
. .. | opranuzMamu; MPUBOJUTH
OMOTHYECKUX  B3aMMOJICHCTBUI .
TPUMEPBI B3aUMHOM
JUIS CYIECTBOBAHMS OPTraHH3MOB
MPUCIIOCOOICHHOCTH OPTraHU3MOB.
B TIPUPOIHBIX COOOIIECTBAX. .
CpaBHHBaTh MEXIy COOOH BHIBI
OMOTHYECKUX  B3aMMOAEHCTBUI
OpraHu3MoB
DKONOrMUYECKHE XapaKTEPUCTHKH DKONOrMYECKHE XapaKTePUCTHKH | PacKphiBaTh cojiepKaHue
24 nonynsiiuu. [Ipaktrueckas padora Ne 2 MO YJISIIINH. OCHOBHBIC | TEPMUHOB ¥ TIOHSATHIN: MTOMYJISIIHS,
«[ToacuéT MIOTHOCTH MOMYJISIUN MOKa3aTenu MOMYJISIIIAN: | YMCIICHHOCTD, TUIOTHOCTb,
pa3HBIX BUJIOB PACTCHHI YHCIICHHOCTD, IJIOTHOCTh, | POXKJIAEMOCTb, CMEPTHOCT,
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POXIaeMOCTb, CMEPTHOCTh, | MPUPOCT, MUTPAIUS, JUHAMHKA
MPUPOCT, MUrpanus. JWHaMHKa | YUCICHHOCTU TIOITYJISIIIUY.
YUCJICHHOCTU HOHYHSIHI/II/I nu eé XapaKTepI/I?,OBaTI) OCHOBHBIC
peryJsus. MOKa3aTeld M JKOJIOTHYECKYIO
CTPYKTYpY IO YJISALIUY;
OIINCBIBATH MECXAaHU3MbI
per.]]ﬂ]_[I/II/I YUCJIICHHOCTHU
HOH}/HHHI/II/I
Coo0miecTBa M IK0JOrHYecKue
CHCTEMBI
PackpsiBath COZEpKAHUE

CooOmiecTB0 ~ OpraHu3MOB  —

TEPMHUHOB W TIOHATHIN: OMOIIEHO3,
9KOCHCTEMa, OWOTeOIeHO3, BUIBI-
JIOMAHAHTBI, 3KOJIOTHYECKast
HUIIA. XapakTepu3oBaTh
OmoreHo3  (coolmiecTBO),  €ro
BHJIOBYIO, TPOCTPAHCTBEHHYIO U

TPOPUIECKYIO CTPYKTYPBHI.

OHOIICHO3. CTpyKTypHI bubnmmoreka
H PYKTYPEL | 6 semste pOITb  KOMITOHEHTOB
OuoreHo3a: BHUJOBAs, HOK
25 CoobrmrecTBa OpraHu3MOB — OHOIICHO3 OmoreHO3a B TIOMICPKAHUH €ro .
IIPOCTPAaHCTBEHHAS, TPO(hHIECKast CTDYKTYDB H CYIICCTBOBAHHA HA https://m.edsoo.r
(numeBas).  Buabl-mOMUHAHTHL PYKTYP Y u/863eb46a
orpenenéHHoi TeppuToOpud. | —
Cas13u B OnorieHose N
OOBACHATH OmonornyecKuit
CMBICT SIPyCHOCTH W JIMCTOBOM
MO3aHKH. CpaBHHBaThL
KOMITOHEHTHl ~ OHWOIIEHO30B, WX
BHJIOBYIO, TPOCTPAHCTBEHHYIO H
TPOUIECKYIO CTPYKTYPHI, CBSI3U
MEXKTy OpraHu3MaMHu
DKOJIOTUYECKUe cuctemsl | PackpriBath coxepxanue | o oo
DKOJOTHIECKHUE CUCTEMBI (oxocucremsr).  llonstTre 00 | TepMUHOB u TTOHSATHI: ITOK
(axocuctembl). OCHOBHEIE MTOKA3aTENN JKOCHCTEME ©  OHOTreoleHO03e. | IKOCHUCTEMA, OHOTreoIIeHo3, https://m.edsoo.r
26-27 | 3KocHCTEMBI. DKOJIOTHYECKUe @OYHKINOHAIBHBIE  KOMITOHEHTHI | TPOAYLIEHTHI, KOHCYMEHTHI, | | ISGéeb 46a :
niupamuibl. CBOCTBA SKOCHCTEM. 9KOCHUCTEMBI: MPOAYIEHTHI, | PEIyIEHTHI, TpodudecKme https://m.edsoo.r
Cyxkueccus KOHCYMEHTHI, PE/UEHTBI. | YPOBHH, THMIIEBAs LENb U CETh, | - /863.eb5'fa :

KpyroBopor BemiectB M MOTOK

OKOJIOTHYCCKUEC nrupaMubl,
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OHCPrun B OKOCHUCTEME.

Oouomacca, MPOIYKLUS,

28

IIpuponnsie sKOCUCTEMBI

Tpodudeckue (MUIICBBIC) YPOBHH | CYKIIECCHSI. XapaxkTepu3oBaTh
3KOCHUCTEMBI. IluIleBrple IIeMM U | CBOMCTBA 9KOCHCTEMBI (eé
ceru. OCHOBHBIE  TIOKa3aTelH | CMIOCOOHOCTh K  JUIUTENBHOMY
3KOCHCTEMBI: Ouomacca, | caMoIoJAepKaHHIO,
MPOAYKIIHSI. OKOJOTUYECKUE | OTHOCUTEIBHO 3aMKHYTBIN
MAPaMUJIBL; MPOIYKIUH, | KPyTOBOPOT BELIECTB,
YHCIIEHHOCTH, OMOMacchl. | HEOOXOAUMOCTD ITOTOKA YHEPTUH ).
CsaoiicTBa skocucteM: | CpaBHMBAaTh  MACTOMIIHBIE U
YCTOWYUBOCTh, CAMOPETYJSIIUs, | ACTPUTHBIE  THUINEBBIE  IIEMH,
passutue. Cykueccusl. Tpoduueckue YPOBHU
3KOCUCTEMBI. Paznuuath
MTAPaMUIBI MPOIYKITHH,
MTAPaMUIBI YUCIICHHOCTH u
ApaMUIbI Oromaccsl.
CoCTaBIATH IENH U CETH TTUTAHMUS.
[Tepeuncnsatob CBOMCTBA
3KOCHCTEM: YCTOUYUBOCTB,
caMOperyIsus, pa3BuTHE
(cykmeccus). OnuceBaTh
MeXaHU3M MOJIAeP KAHUS
paBHOBECHMSI B DKOCHCTEMaXx.
XapakTepuzoBaTh CYKIIECCHH,
BBIIBJISITh TPUYUHBI W 00IIHE
3aKOHOMEPHOCTH CMEHBI
9KOCHCTEM
PackpriBaTh cojiepKaHue
TEPMUHOB W TIOHATHH: BOIHBIE
9KOCHCTEMBI, OHOr€OIEHO3EI,
[Ipupomusie HKOCHCTEMBI. | GUTOIUTAHKTOH, 300IIJIaHKTOH,

OKOCHCTEMBl  peK U 03€p.
JKocucTeMa XBOHMHOT'O 150305
[IMPOKOIMCTBEHHOTO JIeca.

oenroc, rtymyc. llpuBomuth
MPUMEPHI TIPUPOTHBIX IKOCHCTEM
cBoeil MmectHOocTH. CpaBHUBATH
Ha3eMHBIE U BOJHBIE DKOCUCTEMBI;
OpraHU3MBbI, 00pa3yIOIINe pa3HbIE
TpohUIeCcKre YPOBHU

Bubnmnoreka
HOK




PackpsiBath CoIepKaHUE
TEPMUHOB u TTOHSITHIA:
aHTPOIOreHHAs 9KOCUCTEMA,
arposKocucTema,
AHTpOIOTeHHBIE  3KOCHUCTEMBI.
ypbosKkocucTema,
ATpOIKOCUCTEMBI.
ouopasHooOpasue.
YpO03KOCUCTEMBI.
N Xapaktepu3oBaTh
buonornyeckoe u X03sMCTBEHHOE
arpodKOCUCTEMBI 14§
3HaYeHUE  arpodKOCUCTEM |
29 AHTPOIOr€HHBIE YKOCHCTEMBI ypOOIKOCUCTEMBI,  OCOOEHHOCTH
YpOOIKOCHCTEM.
HX CYIIECTBOBAHM. HpI/IBOIII/ITB
buopasHooOpazue kak ¢akTop
. IIPUMEPLI AHTPOIIOI' €HHBIX
YCTOHYHUBOCTH 9KOCUCTEM. .
OKOCUCTEM CBOEH  MECTHOCTH,
Coxpanenue OHMOIOrUYECcKOro N
OIIMChIBATH UX BHUJOBOU COCTAaB H
pasHooOpa3us Ha 3emire.
cTpykTypy. CpaBHUBATH COCTAaB U
CTPYKTYPY IPHUPOIAHBIX 3KOCUCTEM
U arpodKOCHUCTEM, arpodKOCHCTEM
1 ypOOIKOCUCTEM
PackpriBaTh cojiepKaHue
TePMHUHOB W TOHATHIA: Omocdepa,
’KMBOE BEIECTBO, JTUHAMUYECKOE
paBHoBecue. OneHnBaTh BKiIaj B.
M.  BepHaJckoroB  coziaHue
SHHS 0 omocdepe.
Yuenue B. W. Bepnaackoro o 1 bep
XapakTepuzoBaTh COCTaB
omocthepe. I'panuirel, coctaB u
omocdeppl, QyHKINHN KHBOTO
cTpykTypa Omoctepsl. JKuBoe bubmmoreka
BEIIECTBA ouochepsl u
buochepa — rimobanpHas SKOCHCTEMA BEIIECTBO © ero  (QyHKIUH. HOK
30 omnpeneniaTh (Ha Kapre) 001acTH .
3emiu Ocobennoctn  Ouochepsl  Kak https://m.edso0.r
. €ro HauOOIBIIEr0
r7100abHON 9KOCHUCTEMBI. u/863ebb5e
pactnpoctpaneHus.  [IpuBoauTh

JduHamMuuyeckoe paBHOBECHE U
oOpaTtHas CBs3b B Orocdepe.

HOpUMEpBl TIPOSIBICHUS (QYHKIUI
JKUBOTO  BemiecTBa  Omocdepsl,

OMOreoXMMHUYECKOM

JeSATeITbHOCTH YelnoBeKa.
[epeuncsatsb 0COOEHHOCTH
Omocdeppl  Kak  TIIOOANBHOMN

9KOCUCTEMBI 3eMIIN
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PackpsiBath CoIepKaHUE
TEPMUHOB u MOHSTHH:
LENTOCTHOCTD ounocdepsl,
KPYTOBOPOT BEIIECTB,
OHMOreOXUMHUYECKHE LMKJIBI
KpyroBopoTst BELIECTB u
JJIEMEHTOB, 30HaJbHOCTH | bubnnoreka
OHMOreOXUMHUYECKHE LIUKJIBI
3aKOHOMEPHOCTHU CYIIECTBOBAHUS ouocheprr, O6uombl. OmnwuceiBath | [TOK
31 JJIeMeHTOB  (yriepoda, a3o0Ta). .
ouochepst KPYyroBOpPOT BerecTs, | https://m.edsoo.r
30HANBHOCTH ouochepsl.
OuoreoxMMUYeCKHe HUKIbI azora | u/863ebd16
OCHOBHBIE OHOMBI CYIIIH.
u  yriepoma B Oumocdepe.
OOBSICHATH MPUYHHY 30HAITBHOCTH
ouocheprl.  Ilepeuucnars  u
XapaKTepr30BaTh OCHOBHbBIE
OMOMBI cynn 3emMin
PackpsiBathb COZEpKAHUE
TEPMUHOB 51 TIOHSTUI:
AHTPOIIOI'CHHBIC U3MCHCHHU,
3KOJIOTMYECKU I KpHU3Huc,
TJI00aTbHBIC MPOOIIEMEI.
XapakrepuzoBath  OuochepHyro
poib  uyenoBeka.  [IpuBoauTH
TPUMEPHI AHTPOIIOT CHHBIX
M3MCHCHUH B ouocdepe.
OrieHuBaThH MOCJICACTBUS
UenoBeuecTBO B Orocdepe 3emun. o N
3arpsi3HEHMS BO3YIIHOW, BOTHON
AHTpPONIOT'CHHbIE HM3MCHCHHS B
32 YenoBeuecTBO B Orochepe 3emin cpenmpl, HM3MCHEHHS  KJIMMAarta,

ouochepe. I'noGanpHBIC
HKOJIOTUYECKUE TTPOOTIEMBI.

COKpamieHus Onopa3zHooOpaswsl.
®dopMynHpoBaTh  COOCTBEHHYIO
MO3UIUI0 1O OTHOMICHUIO K
MIO0ATBHBIM U PETHOHATBHBIM
9KOJIOTHYECKUM mpodieMam,
apryMEHTUPOBATh CBOIO TOYKY
3peHus.  Ha3biBaTh  MPUYMHBI
MOSIBIICHUS IPUPOTOOXPAHHOM
STHKH, PACKpbIBAThH 3HAYCHHUE
mporpecca Ui TPEOAOJICHHUSI
9KOJIOTMYECKOr0 KpU3uca
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PackpsiBath CoIepKaHUE
CocyIiecTBOBaHUE TIPUPOABI W | TEPMHUHOB u TTOHSATHIA:
YeJI0BEYECTBA. CoxpaHeHHe | palMOHAIBHOE
Onopa3HooOpa3usi Kak OCHOBA | MPHUPOJIOIOIL30BaHNUE, bubnuoreka
33 CocyliecTBOBaHHE MTPUPOIBI U 1 ycroitunBoctu 6uochepsl. OcHOBa | yCTOMUNBOE paszButue, | [IOK
YeJI0BEUeCTBa PAaIMOHAIBLHOTO yIpaBJIeHHUs | KODBOMIONHMS.  Xapakrepu3oBath | https://m.edsoo.r
NPUPOJHBIMU pecypcaMd M UX | pallMOHAJIbHOE  HCHonb30BaHue | U/863ebale
UCIIOJIb30BaHUE. JloCTHXKEHUS | IPUPOJHBIX PECYPCOB; OCHOBHBIC
Ouonoruu U oxXpaHa IPUPOIBL. MOJIOKEHHUS KOHIIENIINH
YCTOWUYUBOIO Pa3BUTHUS
Pe3epBHOE Bpemst 1
PesepBuBIi ypok. O000IIEHIE TEMBI
34 «Coo011ecTBa U KOO HUECKHE 1
CHCTEMBI»
OBHIEE KOJIMYECTBO YACOB I10 34

[NTPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MMPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
[Taceunux B.B., Kamenckuit A.A., Py6uioB A.M. u apyrue; buomorus 10 kiacc
(6a30BbIi1 ypoBeHb) «lIpocsemieHne»
[Taceunux B.B., Kamenckuit A.A., PyouoB A.M. u npyrue; buonorus 11 kmacc
(6a30BbIit ypoBeHb) «IIpocBemieHue»
METOANYECKUE MATEPUAJIBI JIS1 YUUTEJIA
buonorus. Pa6ouas mporpamma. [Ipenmernas nuaus «JIunaus sxuzan» 10—11 kimaccsl
(6a30Bb1it ypoBens) AO "UznarenbctBo "IIpocBemenue”
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCblI CETH
HUHTEPHET
«Enunas xomtexknus [{udpposeix O6pazoBatenbHbIx Pecypcony
bub6mnorexa IIOK
http://bio.1september.ru/urok/

WwWw.bio.nature.ru — Hay4Hsle HOBOCTH OHOJIOTHH

Www.edi0S.ru — Diaoc — IEHTP AUCTAaHIIMOHHOTO 00pa30BaHuUs

www.km.ru/education - yueOHbIe MaTepHalIbl U CIIOBApH Ha caiiTe
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