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HOACHUTEJDBHAA 3AIITMCKA

AKTYaJIbHOCTH U Ha3HAYEHH e MPOrPaMMbI

Pabouas mporpamma kypca «CoBpeMeHHbIE arpOOHOTEXHOIOTUNY ISl CPEIHETrO
oOmero o6Opa3oBanusi (gajsee — mporpamma) paspaboTaHa B COOTBETCTBUU C
TpeboBarusiMu DenepallbHOTO TOCYAapCTBEHHOro 00pa3oBaTeNbHOTO CTaHAAapTa
cpeadero ob6mero o6pazoBanus (PI'OC COQO), opueHTHpoBaHA Ha oObOecHeYeHUE
WHIUBHUIYAbHBIX MOTpEeOHOCTEH 0O0ydJarommxcsi W HalpaBlieHa Ha JIOCTIDKEHUE
TUTAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOTPAMMBI CPEIHEr0 OO0IIero oO0pa3oBaHUsS C
yd4eToM BbIOOpa y4YacTHHKaMH OOpa30BaTENbHBIX OTHOIIEHHWH. ITO TMO3BOJISET
oOecrieunTh e1UHCTBO 00sA3aTenbHbIX TpeboBanuit ®I'OC COO Bo BceM NpOCTPaHCTBE
IIKOJILHOT'0 00pa30BaHUs: HE TOJIBKO HA YPOKE, HO U 3a €T0 MpeeiiaMu.

Hacrosmmii xypc mpemHasHaueH i YTIyOJCHHOTO M3YYCHHS OMOIIOTHYECKUX
SIBIICHUI M 3aKOHOMEPHOCTEH, pacIiupeHnsi 0a30BbIX 3HAHUM, Pa3BUTHUS TPAKTHUECKUX

YMEHHUI 1 HABBIKOB B COBPEMEHHOW OMOJIOTHH.

AKTYaJbHOCTH PeJIN3alUI MPOTrPaMMbI

[IporpamMmmoii mpemycMOTpeHO (GOPMHUPOBAHHUE COBPEMEHHOTO TEOPETUYECKOTO
YPOBHS 3HAaHUH, a TakkKe MPAKTHYECKOTO OIbITa paboTel ¢ JabOpPaTOPHBIM
00OpyIOBaHUEM, OBJIAJICHUE MPUEMAMH HCCIICIOBATEIBLCKON NEATEeThbHOCTH. METO b
opraHmzaniuid  00pa3oBaTENFHOM W HAYYHO-HCCIEOBATEIBCKON  JEATCIBHOCTH
npeaycMaTpuBaioT (GopMHpOBaHUE y OOYYAIOIIMXCS HECTaHAApTHOTO TBOPYECKOTO
MBIIIUICHHUS, CBOOO/IBI CAMOBBIPKEHUS M HHIUBUIYATBHOCTH CYXKICHUH.

JUJIss TTOJTHOTO y4eTa MOTPEOHOCTEH OOYJaromMXcsi B MporpaMMe HUCTOIb3yeTCs
muddepeHIpOBaHHBIA MMOAX0J,, YTO CTUMYIUPYET OOYyYaromerocs K YBEIUYCHHIO
MOTPEOHOCTH B MHAMBUAYaTbHOM, MHTEIJICKTYaIbHON U MTO3HABATEILHOMN JACSTEIBHOCTH
Y Pa3BUTHIO HAYYHO-UCCIIEA0BATEIbCKUX HABBIKOB. [IporpaMma ctaneT BocTpeOOBaHHOM
B MEpPBYIO odYepenb OOyYaromMMHCS, KOTOpPbIE HWMEIOT CTOMKHNA HWHTEpEC H
COOTBETCTBYIOIIYIO MOTHBAIIMIO K U3YYCHHIO MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA,
€CTECTBEHHBIX HAYK U TEXHOJIOTHH.

B macrosmee BpeMs Ouoiiormueckoe 0Opa3oBaHHWE JOJDKHO OOECIEYHTH
BBIITYCKHUKAM BBICOKYIO OMOJIOTMYECKYIO, KOJIOTHUECKYIO U MPUPOJOOXPAHUTEITHHYIO

I'paMOTHOCTD.



3HaHusT B 00JIACTM OCHOBHBIX OHMOJIOTMYECKUX 3aKOHOB, TEOpUM U uUIeH
GbOpMUPYIOT HPABCTBEHHBIE HOPMBI M TMPUHIMIIBI OTHOIICHHS K >KUBOW mpupoje. B
Ka4yeCTBE IEHHOCTHBIX OPUEHTUPOB OMOJIOTUYECKOT0 00pa30BaHUsI BEICTYNAIOT OOBEKTHI,
n3ydaeMble B Kypce OHMOJIOTMH, K KOTOPBIM y ydaluxcsi (GOpMUPYETCs IIEHHOCTHOE
oTHoleHue. [lpu 3TOM Beayllyl0 pojb WUrparoT MO3HABATENbHBIC IIEHHOCTH, TaK Kak
JAHHBIA y4eOHBIM MpeIMET BXOAUT B TPYyNIy MPEAMETOB IMO3HABATEIBHOTO IMKIIA,
IJIaBHAs 11€J1b KOTOPBIX 3aKJIIOYACTCS B M3YUEHHH COBPEMEHHBIX CIIOCOOOB pEIICHUS
rI00ambHBIX  MpoOJieM COBpeMEHHOCTH. lIporpamma mpecieayer He  TOJbKO
oOpa3zoBaTebHbIE, HO M BOCIIUTATENIbHBIC 1M, TIOCKOJBbKY OHa CIOCOOCTBYET
(bopMUPOBAHUIO PKOJOTUUECKOTO U OMOTEXHOJIOTUYHOTO MBIIICHHS Y MOPACTAIOIIETO

ITOKOJICHUA.

BapuauTthl peajiu3zanuy nporpaMmsl U (pOpMbI IPOBEACHUA 3AHATHH

Peanuzanus nporpaMMbl mpeanosiaraeT Ucrnoiab3oBanue (Gpopm padboThl, KOTOPHIE
npelycMaTpUBAIOT AKTUBHOCTh U CAMOCTOSITENIBHOCTh OOYYalOIIUXCS, COYETaHHE
UHAUBUAYATBbHON W TPYNNOBOM pabOThl, MPOEKTHYI0 U  HCCIEI0BATEIbCKYIO
JesITeNbHOCTh. TakuM 00pa3oM, BOBJIEYEHHOCTh O0YUAIOUINXCS B IAHHYIO 1€ATEIbHOCTh
HO3BOJUT OOECHEYUTh HX CaMOOIpENETeHHe, PpacIIMpUTh 30HBI IOMCKA CBOUX
MHTEPECOB B PA3NNYHBIX Cepax eCTECTBEHHO-HAyUHBIX 3HaHUHN, IEPEOCMBICIUTh CBOU
CBA3U C OKpYXKAIOIIMMM, CBOE€ MECTO Cpeau Apyrux JroAed. B menoMm peanusanus

IMporpaMmMbl BHOCHUT BKJIaJl B HPDABCTBCHHOC U COLTNAJIBHOC q)OpMI/IpOBaHI/IG JIMYHOCTH.

MecTo nporpaMmbl B y4e0HOM ILJIaHe

[Iporpamma npennasHadeHa st ¢ odydaronuxcss 10 u 11 kmaccos. Ilporpamma
Kypca paccurTaHa Ha 68 yacoB, o 34 yaca B 10 u 11 knaccax, B paMKax KOTOPBIX
MPEAyCMOTPEHBI Takue ¢GopMbl pabOTHI, Kak Oecenbl, JUCKYCCHH, MacTep-KJIacCHI,
AKCKYpPCUHM Ha MPOU3BOJICTBO, aHAJIM3 KEHCOB, BCTPEUHM C MPEICTABUTEISIMU PA3HBIX
npodeccuii, mpodeccuoHaNbHbIE TPOOb, KOMMYHUKATHUBHBIE ¥ JIETIOBBIE WIPHI,

KOHCYJIbTAallMU IICAarora 1 rcuxoJjora.



Oco0enHocTH padoTHI Exarora 1o nporpaMmme

3ajaya mejarora  COCTOMT B TOM, YTOOBI  CONPOBOXKIATh  IIPOIECC
npo(ecCuOHaIbHON OpUEHTALUU O0YYAIOIINXCS, PACKpPbIBas MOTEHLHAT 00YyYarOUUXCs
yepe3 BOBJIEYEHHUE B MHOrOOOPa3HYIO MAESITEbHOCTh, OPraHU30BAaHHYIO B pa3HbIX
dbopmax.

IIpu »TOM pe3ynapTaToM pabOThl TMeaarora B TMEPBYIO oOuepeab SBISETCA
JUYHOCTHOE pa3BUTHE peOeHKa. JIMYHOCTHBIX pe3yibTaTOB MEAAror MOXET JIOCTHYb,
yBJIeKasi peOeHKa COBMECTHOM U MHTEPECHON UM O0OMM JEeATENbHOCThIO, YCTaHABIMBAsS
BO BpeMs 3aHATUH J00pOXKETaTeNbHYIO, MOIAEPKUBAIOLIYI0 aTMochepy, Hachllias
3aHATUS ILIEHHOCTHBIM coiepkaHueM. Kpome Toro, mporpamma IpeaycMaTpUBAET
OpraHu3aluIo 3KCKYpCcHid, mpocMoTp GUIbMOB U 3anuceid TB-nporpamm.

[Ipy wu3ydeHuu OOyYAIOUIUMUCA TPOTpaMMbl TEAAror OCHOBBIBAECTCS Ha
HECKOJIbKMX OCHOBOMOJIAraloUIUX MPUHIIUIIAX 00yYeHHUS:

— MPUHIMUI WHTErPATUBHOIO TMOAX0/AAa K OO0y4YeHHI0. DTOT MNPUHIUI HMEET
NEPBOCTENIEHHOE 3HAYEHHE, TAK KaK YCBOCHHUE MOTYyYaeMbIX 3HAHUH 110 OMOTEXHOJIOTUU
IpearonaracT TECHYI0 B3auMMOCBs3b pasHbIX ypoBHeW. IlepBeii  ypoBeHb —
MEXIIPEAMETHBIN — IpeIoaraeT B3auMOCBsI3b OMOJIOTUH C KypcoM 1O XUMHH. Bropoit
YPOBEHb — HpPEOMETHbIH — OOYCIIOBJIEH  B3aMOIPOHHMKHOBEHHEM  Pa3HBIX

OMOJOTUYECKUX KypcOoB (OOTaHMKH, 300JI0TUH, (HU3UOJIOTUU W APYTHX) B Tpolecce

CTaHOBJIEHUS W H3y4yeHUsi OuoTexHojoruu. Kpome Toro, Jormka ocBOeHUs maTepuasa
IpOrpaMMbl TIPEIoaraeT ABUKEHUE OT OOIIEro K 4aCTHOMY M, Ha HOBOM YPOBHE,
BO3BpAIIEHUE OT YACTHOTO K OOIIEMY.

— NPUHIUI HATJISIIHOCTH;

— NPUHIMUI AOCTYIHOCTH;

— TIPHUHIUI OCO3HAHHOCTH.

[IpumepHas cxema IpoOBEACHHUS 3aHATHUM 0 POTrPaMME:!

1. OOBsicHEeHHE TEOPETUIECKOTO MaTepuana mo TeMe.

2. TlogroroBka K 1a00paTOPHOMY WM MPAKTUYECKOMY 3aHSITHIO, OOCYKIICHUE
00BEKTOB ISl MPAKTHYECKOTO 3aHSATHS.

3. IlpoBeaeHne TPAKTHYECKOTO 3aHSATHUS — OCHOBHAs 3ajJada OCBOCHUE
METOJ[0JIOTUHU JAHHOTO SKCIEPUMEHTA.

4. AHanu3 pe3yJbTaTOB KCIIEPUMEHTA.



COILEPKAHUE KYPCA

Monayib «ArpoTeXHOJOTHH HacTosimero u oyaymero». 10 kiaacc (34 u)

1. BuoTexHoI0rusl KaKk HayKa (4 u)

Hctopusi BOBHUKHOBEHHUSI HAYKH, OCHOBHBIC pa3fieibl, CBSI3b OMOTEXHOJIOTHU C
IpYruMu HaykaMu (Ouosiorueid, 00TaHUKOM, 300JI0THEN, MUKPOOUOJIOTHEH, OMOXUMHUEH,
¢dbu3nonorue, reHeTUKOM, MEIUIIMHONW) W OTPACISIMH MPOMBIIIJIEHHOCTH (MHILEBas,
JierKas), CEJILCKOI'O XO035IMCTBA (’KMBOTHOBO/ICTBO, PacTEHUEBOJICTBO) U
3/IpaBOOXpaHeHuEM, n3BecTHbhIe BY3bl U HUU, cBsi3aHHbBIE ¢ OMOTEXHOJIOTHEH:

= DenepanbHOE rOCyJIapCTBEHHOE YUPEXKIACHUE «DenepanbHbIii
uccie0BaTebCKuil eHTp «DyHIaMeHTaIbHbIE OCHOBBI OMOTeXHOJIOrun» Poccuiickoi
akazemun Hayk» (DUIL] Buorexnonoruu PAH)?;

» denepanbHOE  TOCYJAPCTBEHHOE  OMOJDKETHOE  HAYYHOE  YUpEeKIACHHUE
«BcepoccuiCKU  HAYyYHO-UCCIENOBATENBCKUM  MHCTUTYT  CEIIbCKOXO3SIMCTBEHHOU
ouorexnonorun» (PI'6HY BHUUCE)?;

= QdefepalibHOE  TOCYJIAPCTBEHHOE  OIOJDKETHOE  HAy4YHOE  YUPEXKJICHHE
«DenepanbHbI UCCIIENOBATEIBCKAN [IEHTP BCEPOCCUMCKUI MHCTUTYT T€HETUUYECKUX
pecypcos pactenuii umenn H.W. Basunosa» (PI'BHY ®UI] BUP)3;

= QdefepallbHOE  TOCYJAPCTBEHHOE  OIOJDKETHOE  HAy4YHOE  YUPEKJICHHE
«BcepoccuiiCkuil ~ HAyYHO-MCCJIENOBATENBLCKUA ~ MHCTUTYT  CEJIbCKOXO3SIMCTBEHHOMN
mukpoouonorun» (PI'BHY BHUUCXM)?;

» QdefepallbHOE  TOCYJAPCTBEHHOE  OIOJDKETHOE  HAy4YHOE  YUPEXKJICHHE
«DenepalibHBI  UCCIENOBATEIBCKUMA UEHTP WHCTUTYT LMTONOTMM W TE€HETUKHU

Cubupckoro otaenenus Poccuiickoii akagemun Hayk» (PI'BHY HIul' CO PAH)®;

! denepanbHOE TOCYNAPCTBEHHOE YyupexaeHue «PenepanbHblii HUCCIEAOBATENbCKUN LIEHTP
«DyHIaMeHTalbHbIE OCHOBBI OMOTexHOJorum» Poccuiickoii akanemun Hayk» (OUL] buotexHnomnoruu
PAH): oburmansusiii caiit. — URL: http:/www.fbras.ru

2 deepabHOE TOCYIAPCTBEHHOE OFOKETHOE HAydHOE yupexaeHue «Bcepoccuiickuii HaydHO-
UCCIIEIOBATENIbCKUM HMHCTUTYT CEIbCKO-X03siiicTBeHHON Ouotexnoiorun» (®I'BHY BHUUCH):
odunuaneheii caiir. — URL: http:/www.vniisb.ru

3MeneparbHOE  TOCYIAPCTBEHHOE  OMODKETHOE HaydHoe  yupexieHwe «DenepaibHbIN
HCCIIEIOBATENBCKUM LIEHTP BCepOCCUICKNIT MHCTUTYT M'€HETUYECKUX peCypcoB pacTeHuil umenu H.M.
Basuiosa» (PI'BHY ®UILL BUP): odpunmansHeiii cait. — URL: http:/www.vir.nw.ru

4 denepanbHOE TOCYIAPCTBEHHOE GFOKETHOE HAaydyHOE ydpexaeHue «Bceepoccuiickuii HaydHO-
HCCIIEIOBATENIbCKUN HMHCTUTYT CEJIbCKO-X03gicTBeHHON Mukpoouosnoruny (PI'BHY BHUNCXM):
ourmanereii cait. — URL: http:/www.arriam.ru

> @enepalbHOE TOCYIapCTBEHHOE OIOUKETHOE HaydHoe yupexaeHue «DenepanbHblii
uccienoBaTeNnbCckuii eHTp MHCTUTYT muTonioruu U reHetuku Cubupckoro otnenenust Poccuiickoii
akagemuu Hayk» (OI'BHY UIul" CO PAH): odurmanshsiii caiit. — URL: http:/www.bionet.nsc.ru


http://www.fbras.ru/
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* QDenepanbHOE TOCYJAPCTBEHHOE ABTOHOMHOE OOpa30oBaTENbHOE YUPEKIACHHUE
BbICIIEr0 00pa3oBaHusl «MOCKOBCKUN (PU3UKO-TEXHUYECKUN MHCTUTYT) HAalMOHAIBHBIN
uccnenoBatensckuii nentp» (GrAOY BO MOTN),

» QenepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BbICIIEro oOpa3oBaHus «MOCKOBCKHMII roCylapCTBEHHbINM yHHBepcuUTeT HMeHH M.B.
JlomoHocoBa» (PI'BOY BO MI'Y)?;

» QdenepanbHOE TOCYJAPCTBEHHOE OIOHKETHOE 00pa30BATENbHOE YUpEKIACHHUE
Bbiciero obOpazoBanHusi «CaHkr-IleTrepOyprckuili rocyaapCTBEHHBIH YHUBEPCUTET
(®I'BOY BO CII6I'Y)3;

» QdenepanbHOE TOCYAApCTBEHHOE ABTOHOMHOE 00pa30BaTENIbHOE YUPEKJICHHE
BhICIIEro  oOpa3zoBanus «HoBOCMOUPCKHMI  HAIMOHAIBHBIA  HMCCIIEIOBATEIIBCKUM
rocyJapcTBeHHbIN yauBepcute» (PIAOY BO HI'V)*;

» QdenepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEXKICHHE
BhICIIETO OOpa3zoBaHusi «PoccHiiCKMii TOCYyAapCTBEHHBIM arpapHbli YHHUBEPCUTET —
MCXA wumenn K.A. Tumupszeray» (®PI'BOY BO PI'AY-MCXA  umenu
K.A. Tumupssesa)’;

* ABTOHOMHasi HEKOMMepueckas oOpa3oBaTeiibHas OpraHu3alys BBICIIETO
obpazosanus «Hayuno-texHonorndeckuii yausepcutet «Cupnyc» (HTY «Cupuyce»)®.

CoBpeMeHHBIE  HANpaBlIEHUST  Pa3BUTUS ~ arpoOMOTEXHOJIOTHH.  MeTtomsl

OMOTEXHOJIOTHH B HAYKC U IIPAKTUKC. ]_—[eMOHCTpaHI/IH BI/I,ZIGOpOJII/IKOBY.

! CDCI[CpaJ'IBHOG rocyaapCTBEHHOC AaBTOHOMHOC 06paSOBaTeJ'IBHOC YUIpCKIACHUC BbICHICTO

oOpazoBaHusi «MOCKOBCKHI (DU3UKO-TEXHUYECKUH HHCTUTYT) HAIIMOHAJIBHBIM HCCIEeN0BaTEeNbCKUN
teHtpy (PI'AOY BO MOTH): odpunmansusiii cait. — URL: http:/www.mipt.ru

2 depmepalbHOE TOCYJAPCTBEHHOE OHODKETHOE 00pa30BaTENbHOE YUPEKIECHHE BBICIIETO
oOpazoBaHusi «MOCKOBCKHMI TOCyIapCTBEHHBI yHuBepcuteT wuMeHn M.B. JlomoHOCOBax:
odunuaneHeii caiir. — URL: http:/www. msu.ru

3 denepanbHOe TOCYIapCTBEHHOE OIOJKETHOE 0OpAa30BATENLHOE YUPEKIEHHE BHICHIETO
obpazoBanus «Cankt-IletepOyprckuii rocymapctBenssiii yHuBepcurer» (OI'BOY BO CIIoI'Y):
odunuaneuseii caiir. — URL: http:/www.spbu.ru

4 ®dezmepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE O0O0pa30BaTENbHOE YUPEKIEHHE BBICIIETO
obpazoBanus «HoBoCcMOUPCKUI HAITMOHATILHBIA UCCIIEIOBATEIbCKHUI TOCYAApCTBEHHBIN YHUBEPCUTET)
(®Ir'AOY BO HI'Y): odurmanshsrii caiit. — URL: http:/www.nsu.ru/n

denepanbHOe TOCYJApCTBEHHOE OOPKETHOE 00pa3oBaTelbHOE YUPEXkKACHUE BBICIIETO

oOpazoBanus «Poccuiickuil rocynapctBeHHblii arpapHblii yHUBepcuteT — MCXA wumenun KA.
TumupszeBa» (PI'bOY BO PTAY-MCXA umenn K.A. Tumupsszesa): odpunuansubiii caifit. — URL:
http:/www.timacad.ru/

® ABTOHOMHas HekOMMepueckas oOpa3oBaTelbHas OpPraHU3alMs BBICHIETO 0Opa3OBaHUs
«Hayuno-TexHonornueckuii yausepcutet «Cupuyce» (HTY «Cupuycy): odpuimansusiii caint. — URL:
http:/www.siriusuniversity.ru/

" CM. IpuIIoKeHue.
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JlabopamopHnule u npakmuyeckue pabomul

UccnenoBatenbckas padbora «Co3naHue OMOJOTUYECKH aKTUBHBIX JO0ABOK U
BUTaMUHOBY.

UccnenoBatenbckas pabora «BpiBeeHHE HOBBIX COPTOB PACTEHMi, MOPOA
KUBOTHBIX C 33JJaHHBIMH CBOWCTBAMM.

Uccnenosarensckas padora «Co3nanue 0akTepuil, CHOCOOHBIX epepadaThiBaTh
He(Th U YCTPAHATH MOCIEACTBUS €€ Pa3IUBOB: ILUTIOCH U MUHYCHI».

Okckypceus («bruoTexHoI0rus: HayKa U )KU3Hb») B By3 min HUN.

2. O01mMe MOHATHS OMOTEXHOJIOTHH (2 1)
[TonsiTue OMOTEXHOJIOTMU. 3ayeM YeJIOBEKY OMOTEXHOJOTMH, B YeM WX
IPEUMYIIECTBO MEpe]l XUMHUUYECKUM CUHTE30M. OCHOBHBIE OOBEKTHI OMOTEXHOJIOTHU:

IMPOMBIIIJICHHBIC MUKPOOPIraHU3MBbI, KIICTKHU U TKAHU paCTeHHﬁ, KHUBOTHBIX.

JlabopamopHnule u npakmuyeckue pabomul
[Ipaktuueckas pabota «I[lpumepsl nmpuMeHeHHs OMOJIOTMYECKUX OOBEKTOB B

TBOEU KU3HN.

3. Ocob0eHHOCTH arpoduoTexXHOIOrHH (4 U)

Lenu u 3amaun arpoOuoTexHonoru. OCHOBHBIE OOBEKTHI arpOOMOTEXHOJIOTHH.
buoTtexHonmornueckure moaXo bl ISl HAZEKHOTO COXPAHEHUS KOJUIEKIIUN TeHEeTUYECKUX
PECYpPCOB PaCTCHUI ¥ )KUBOTHBIX. [IOHATHS O MOJIEBBIX, IN VItro u kprokoyuteknusax. Poct
U Pa3BUTHE KUBOTO O0OBEKTA B 3aMKHYTOH CHCTEME B KOHTPOIUPYEMBIX YCIOBHUAX: KaK
3TO BO3MOYKHO.

OCHOBHBIE TIOMEIICHUS JIJIs1 TIOJIHOLICHHOW paboThI 1a00paTopuu OMOTEXHOJIOTHU
(MlamMuHapHasi ~KOMHATa, CBETOBas, AaBTOKJABHAs KOMHATBI, MOMEIICHHUE IS
PUTOTOBIICHUS MUTATEIBHBIX CPEI, MOEYHAs): UX (YHKIIMOHAT U OCOOCHHOCTH.

OcHoBHBIE TPUOOPHI [JIsI OpraHU3aKH J1abOpaTOpuu OMOTEXHOJIOTHH, HUX
GYHKIIME ¥ BO3MOXXHOCTU (aBTOKJIAB, CyXO0KapoBOM mikad, auctuiuisitop, pH-merp,
BECHl, JIAMHHAp-OOKC, CTEPWIM3AaTOp HWHCTPYMEHTOB, CBETOBas  YCTaHOBKA,
KIIMMaTudeckas kamepa, Y ©-MOHU3ATOp, XONOAWIBHUKU JJIsi XPAaHEHUS MUTATEIHHBIX
cpen u ap.). MHCTpyMEHTHI aJii TNPUMEHEHHS METOJ0B OMOTEXHOJIOTMH PACTECHUN
(mpenapoBasibHAas UTJ1a, CKAJIbIENb, TUHILET, HOKHUIIBI). OCHOBBI TEXHUKH 0€30MaCHOCTH
npu pabore c¢ npudbopamu. OCHOBHbIE NPUOOPHI JUIsi OpraHU3alUU J1adOpaTOPHUU
OMOTEeXHOJIOTUH: AaBTOKJAaB, CyXOKapoBoW mmikad, muctwuisitop, pH-meTp, Becsl,

JTaMHUHApP-00KC,  CTEPUIIM3ATOpP  HMHCTPYMEHTOB, CBETOBas  yCTAHOBKA,



KJIMMaTh4deckas kamepa, Y @-HOHU3ATOp, XOJOJWIBHUKHU ISl XPAHEHUS MUTATEIbHBIX
cpen u aAp. MHCTpyMEHTHI Jisi NPUMEHEHUS METOAOB OHMOTEXHOJIOTMH PACTCHUM:

npernapoBajibHasd Urja, CKajJabIlClb, TMHICT, HOKHUIIBI.

JlabopamopHnule u npakmuyeckue pabomul

[Ipaktuueckas pabora «KynbTypHOE pacTeHUE B KYJIbTYpPaIbHOM COCY/E: ONMHUIIN
pacTeHue B IpOOUpPKe».

HccnenoBarensckas padora «PoCT 4epeHKOB pacTeHUl B BOAE € pa3HbIM YPOBHEM

pH».

4. KyJabTypa KJIETOK H TKaHei (8 1)

MeTo bl KyJIbTYphI KJISTOK U TKaHeH B ceneknuu. KamnycHas kynsrypa. Kyiastypa
KJICTOK W arperatoB kieTtok. Kynbrypa mnpororactoB. [lonmydeHne cOMaTHYECKHUX
THOPHUIOB METOOM CJIMSIHHS M30UPOBAHHBIX MPOTOILIACTOB.

Knerounas cenexuusi. Mcrionb3oBaHKE TalJIOUINU B CEICKIIUU.

[TpuMepsl IPUMEHEHHUS KYJIbTYD KJICTOK M TKaHEH B HAYYHBIX UCCIICOBAHUAX U B
npaktruke pa3nuaasix HUW: 3HaKOMCTBO ¢ TUTEpaTypoii — HayYHBIMH IyOTHKAIIUSMHU T10
pa3HbIM 00bEeKTaM (MUKPOOBI, PACTEHUS, JKUBOTHBIE).

XapaKkTepucTHKa KJICTOK, KyJbTHBHPYEMbIX IN Vitro. MopgoreHeTnyeckue myTu
pa3BUTHSA KICTKH IN Vitro.

M3BecTHBIE KOJUIEKIIMM OHMOTEXHOJOTHYECKUX OOBEKTOB — WX pOJb, 3aJauH,
coctaB, mnpumepbl (IN VIIr0  KOJUIGKIMM  PACTCHHWU, KOJUICKIMU  [ITAMMOB
MUKpoopranu3MoB. CeMuHap Mo MPOYUTAHHOHN JIUTEPATYPE, JOKIAIBI O0YIAFOIIHXCH ).

buorexHonorus nmporu3BoACTBa KYJbTYpPhI KJIIETOK, TKAHEH U OPraHOB PACTECHUM.

JlabopamopHhule u npaxmuyeckue pabomol

[TpakTrdeckas padota «IIpoTomiacTel KIETOKY.

UccnenoBarensckas padora «CylecTBYIOMNE KOMICKIIMH KJIETOK U IITaMMOB
B Poccuu 1 ux posb B pa3BUTUH T€HETUYECKUX TEXHOJIOTUI.

UccnenoBarensckas padora «I'.J[. KapredeHko Kak reHeTUK-dKCIEPHUMEHTATOP

U OMOTEXHOJIO).

5. [IuTaTeJbHBIE CPeAbI IS ATPOOHOTEXHOJIOTHI (2 1)

Makpo- U MUKpPO3JIEMEHTHI, HICTOYHUKHU YTJIEBOJOB, BUTAMUHBI, KEJIUPYIOLINE
areHThl. TUIIBI MUTATEIBHBIX CPEIl — )KUJIKUE U TBEPIBIE.

[MurarenbHble cpenbl Il OUOTEXHOJOTMU pacTeHuidl. Pa3paboTka HOBBIX

MUATATEJbHBIX CPEJl, B TOM YHCJI€ BKIIOUYAOIIUX OMOCTUMYIISITOPBI U IPYTHE PETYISATOPbI
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pocta. MeToapl ONTHMH3AaLMM NUTATENBHBIX CpeA. (OCHOBHBIE KOMIIOHEHTBI
MUTATENbHBIX Cpell  (MAKpOdJIEMEHThl, MHUKPODJIEMEHThl, HCTOYHUKUA YIJIEpoJa,
BUTaMUHBI, KEJIUPYIOUIUE ar€HTbl, PETYJISATOPHI pocTa). YpoBeHb pH nurarenbsHoM cpeabl

U €ro BIIMSHUE Ha pa3BuTHE pacteHui. Becsl, pH-metp.

JlabopamopHnule u npakmuyeckue pabomul

JlaGoparopHast pabora «lluTaTenbHble cpeabl M YCIOBHUS KYJIbTUBHUPOBAHUS,
KYJbTYpPbI PACTUTEIBHBIX KJIETOK U TKAaHEN.

[Ipaktuueckass pabora «lIpuroToBneHrne CTOKOBBIX (MATOYHBIX) PacTBOPOB
MaKpO- ¥ MUKpPO3JIEMEHTOB MUTATENBHOM Cpeasl 1o nponucu Mypacure u CKyray.

[Ipaktuueckas pabota «lIpuroroBiaeHue nNUTATENbHBIX Cpel AJIsi BBEICHUS

B KYJBTYpY IN Vitroy.

6. Peryasitopbl pocTa Kak (pakTopbl ycnexa 6MOTEXHOJIOT UM pacTeHuid (4 1)

Poct u pasButne pacrenuidl. OcTanmpHble ATanbl OHTOreHe3a. OOmue
3aKOHOMEPHOCTHU POCTa PACTCHUMU.

OcHOBHBIE KJacChl (PUTOTOPMOHOB (AYKCHUHBI, ITUTOKUHUHBI, THOOEPEITTUHBI,
ABK, stuinien u ap.) U X QyHKIMHA Ha Pa3HbIX dTANax pa3BUTHS PACTCHUS.

W3BecTHBIE T€HETUYECKHE MEXaHW3Mbl, KOHTPOJHPYIOLIUE POCT U Pa3BUTHUE
pacTeHU.

DOHJOTEHHBIE U SK30TE€HHBIE PETYJISTOPHl pOCTa PACTEHUN B TPOOUPKE.

JlabopamopHule u npaxmuyeckue pabomol
JlaGoparopnas padora «DeHOTHIMYECKAs] OLICHKA POCTa M Pa3BUTHS PACTCHHM

B 3aBUCUMOCTH OT HaJIM4YUsl (UTOrOPMOHOB B MTUTATEIHHOU CpPEIEy.

7. buotexnosorusi pacrenmii (10 u)

Bo3MmoxHOCTH TIprMEHEHUsI arpOOMOTEXHOJIOTUI B CEJIEKIIMH, CEMEHOBOJICTBE U
MMUTOMHUKOBOJICTBE.

bosnesnn u ummynuret pactenuit: ot H.. BaBuiioBa 10 cOBpeMEHHOCTH.

VYcKopeHHast U TpaJUIMOHHAS CEJIEKIMs: COKpAIlaeM CPOKH MOJYYEHHUS HOBBIX
coptoB. OcHOBHBIE MeTOnbI cenekiuu. [mbpuauzamms. @opmer or6opa. OCHOBHBIE
HaIpaBJICHUs] CEJEKLMH: YIYUYIIEHUE YPOKANHOCTH, YCTOMYMBOCTH K OMOTHUYECKUM U
abuoTHdeckuM (pakropam.

O310pOBJI€HUE PACTEHUII OT BUPYCOB C IMOMOIIBIO METOJO0B OMOTEXHOJIOTHU:

METO/IbI KYJIbTYPbI AIUKAIbHBIX MEPUCTEM, TEPMOTEPANIUH, XEMOTEPAIINH, KPUOTEPAITNU
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U KOMIUIEKCHOM Tepanuu. IlomydyeHue 0310pOBICHHOIO IOCAaLO4YHOIO Marepuana —
KIIyOHeH kapTodens U CaXeHIEB IUIOJOBBIX KYIbTYP.

KynbTHBHpOBaHHE pPACTHTEIBHOTO MaTepuana B KyibType IN VItro: OCHOBHBIC
MPUHLUINBIL U MOJAENH KyJIbTUBHpPOBaHMs. Kamrycorenes, CyCIEH3MOHHBIE KYJIBTYpPBI
pacteHuil. MUKpoOpa3sMHOXEHUE pacTeHUU. DKOHOMHUUYECKUU 3P(EKT OT BHEAPEHUS
METO/I0B OMOTEXHOJIOTUH B PACTEHUEBOICTBO.

Kpuoxpanenue pacrenuii. Kpuonporekropsl. [locTkpuorennas perenepanusi.

buosornueckue cpencrsa 3alUThl PACTECHUN: IIPEUMYILIECTBA U IEPCIEKTUBBI

IMPUMCHCHUA. TepMoc " COCYy I[bfoapa C XXMJIKHUM a30TOM, KpI/IOHpO6I/IpKI/I.

JlabopamopHnule u npaxmuyeckue pabomol

[TpakTtuueckass padora «Pa3sMHOXEHHE TIJIOJOBBIX PACTEHUN YEpPEHKOBAaHUEM M
MHUKPOPa3MHOKEHUEM — TIPUMEP MAJIUHBI (MIJIM 3€MJISTHUKH, €KEBUKH, CMOPOJIUHBI)».

[IpakTrdyeckas pabora «BBemenue pacteHuii B KyabTypy IN VItro u moaaepikanue
YUCTOUW KYJIbTYPBhI SKCTUIAHTOB.

[Ipaktuueckas pabora «PazmHoxeHne kapTodesns B IpoOHpKe».

Uccnenosarensckast pabora «Kak mogydarOT MOTOMCTBO  BETr€TaTUBHO
Pa3MHOXAEMBIX KYJIBTYp €CJIM HE CEMEHaMU?»

HccnenoBarenbckas pabota «BelpamuBanue pacTeHH B MPOOUPKE».

UccnenoBatenbckas pabora «Kak 00xbsi KOpOBKa ypokail cracama —

0 COBPCMCHHBIX croco0ax OMOJIOTHYSCKOM 3alIUThI paCTeHI/If/'I».

Monyab «CoBpeMeHHbIe OHOTEXHOJOTHH B ceJiekium». 11 kaace (34 u)

1. 'eneTnueckue pecypcbl Poccun (6 1)

CTpaTeruu COXpaHCHUs MCHETHYECKUX pecypcoB. CoxpaHeHHe pacTeHuit in Situ
u ex situ.

buopecypcupie komtexkuuun Poccun. Koiuteknusi TeHETHYECKUX pecypcoB
pactenuii BUP. T'epbapuit BUH. Komnexkuus TeHETHYECKHMX pPECYPCOB KHUBOTHBIX
BHUUI'PXK. Komneknun kinetok u mrammoB BHHUUCXM. JleMoHCTpaius

BHJICOPOJIMKOB.,

JlabopamopHule u npakmuyeckue pabomul
Uccnenosarensckas padota «llo marepuanam dopyma «I'eHeTrueckue pecypch

Poccun» (BbIOpaTh 110001 HOKIAA U MOJTOTOBUTH IO HEMY COOOIIEHUE).

! Cwm. mpunoxenue.
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2. OCHOBBI FeHETHKH U cejieKnuu (8 u)

HaciiencTBeHHOCTH M U3MEHUYHUBOCTH — OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB.
N3MeHYHBOCTh MyTAaIIMOHHASI U MOAU(PHUKAI[MOHHAS.

I'en — MarepuanbHBIi HOCHUTEIb HACIEACTBEHHOCTH M  WU3MEHYMBOCTH.
HyxknenHoBble KucinoThl. JIokanu3anus NeHETHYECKOro Marepuana B KieTke. Jlenenue
kietok. Perukanusa JJHK. OcHoBHas normMa MonexyisaspHoit Ouonoruu. Tpanckpumnuus.
Tpanciaanusa. Myranuu.

3aKOH TOMOJIOTUYECKUX PANOB B HaclieACTBeHHOW n3MenunBoctd H.M. BaBunosa

B 1920 1 2020 rr. JleMOHCTpalus BUIECOPOIUKOB.,

JlabopamopHnule u npakmuyeckue pabomul
[Ipaktuueckas padota «MoaupuKalMOHHAsE U3MEHUYMBOCTh B MPUpPOJe» (coOpaTh
U CPaBHUTH JIUCThS, LIBETKU C OJJHOTO PACTEHUSI U/WIIK C Pa3HBIX).

Uccnenoarenbckas pabora «['MO — 310 MyTaIuu uiu MOaUQpUKaIIT ?»

3. Un:xenepusi B 0nonornu pacrennii (15 4)

Kinerounas v reHHass MH)KCHEPUs paCTCHUH ISl pa3BUTHUS CEJICKITUU.

[IpupoaHO-TpaHCTE€HHBIE PACTEHUSI.

Pacrenns-6uodadbpuku.

buoTtexHomornyeckre MeToIbl B CENIEKIIMHU pACTEHUM.

['eneTnueckoe penakTHUpOBaHHE KyJIbTYPHBIX pacTeHUid. YeM TeHeThuyecKoe
pEAaKTUPOBAHKE OTIMYAETCA OT TeHETUYECKONH MOAU(PUKAIIUH.

[Torck HOBBIX T€HOB-MHUIIICHEH: cyIecTByomre Metoauku. [Iposeacuue in silico
aHaJu3a.

'ennass wHXeHepus 3€pPHOBBIX KyJIbTyp. ['€HHas WH)XXEHEepUs XJIOMYaTHUKA.
['ennasa wHxeHepus Tomata. ['eHHass MHXXeHEpUsi COW. ['€eHHas WHKEHEPHUs IUIOJOBBIX

KynbTyp. I'eHHas unxeHepus kaprodens. JleMOHCTpamys BUAECOPOIHKOBZ,
YIAbTY

Jlabopamophule u npakmuueckue pabomul
[MpakTrdeckas padora «IIposeaenwue in Silico ananm3a 11 MOMCKa HOBBIX TCHOB-

MUIIIEHEN I peJaKTUPOBAHMS KYJIBTYPHOTO pacTeHus (Ha BHIOOD)».

4. Unxenepusi B 0uoa0oruu ;KuBOTHBIX (5 )
CoBpeMeHHbIE METOJIbl B JKUBOTHOBOJCTBE: TpPAHCIUIAHTALMA HSMOPHUOHOB,

XUMCPHBIC )KUBOTHBIC, KIOHHNPOBAHHUC.

! Cwm. mpunoxenue.
2 CM. TIPUIIOKEHHE.
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I'ennas HHXCHCPUS B JKUBOTHOBOJCTBC.

JlabopamopHule u npakmuyeckue pabomul

[TpakTrdeckas padota «IIpoBenenue in silico ananm3a s MOMCKa HOBBIX FEHOB-
MULIEHEHN JJI peAaKTUPOBAHUSI )KUBOTHOTO» (HA BBIOOD).

HccnenoBarenbckas pabora «['eHHAas WMHXCHEPHUS IKUBOTHBIX: apryMEHTBHI

3a ¥ IPOTHBY.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA

3aHATHS B paMKax TIIporpaMmbl HaIIPaBJICHBI Ha obecrieyeHue JOCTUKXCHUA
06yqa101111/1M1/1051 cicayromux JMYHOCTHBIX, MCTAIMIPCAMCTHBIX W  IIPCAMCTHBIX

00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDI:
8 cghepe epaxcoancKo2o0 60CNUMAHUSL.
— TOTOBHOCTb K COBMECTHOM TBOPYECKOM JESATEIBHOCTH IIPU BBINOJHEHUU
OMOJIOTUYECKUX IKCTIEPUMEHTOB;
— CIOCOOHOCTH OMPENENsITh COOCTBEHHYIO MO3UIIMIO M0 OTHOIICHHUIO K SBICHUAM
COBPEMEHHOM KU3HU U OOBICHSITH €€;
— TOTOBHOCTb K COTPYAHHYECTBY B MPOIIECCE COBMECTHOTO BBIMOJIHEHUS YUCOHBIX,
IIO3HABATEJIbHBIX M HMCCIIEIOBATEIbCKUX 3aJ1a4, YBAXKUTECIBHOMY OTHOLICHUS K
MHEHHUIO OIMOHEHTOB TMPHU OOCYXICHUH CIIOPHBIX BOMPOCOB OHMOJIOTHYECKOTO

COJICPIKAHMS;

8 cihepe nampuomuyecko2o 0CNUMAaHUSL:
— LEHHOCTHOE OTHOLICHWE K MPUPOJHOMY HACIEIUI0 U IaMSTHHUKAM IPUPOIBI,
NOCTHXKEHUSIM Poccun B Hayke;
— CTMOCOOHOCTH OIICHWBAThH BKJIAJI POCCUMCKUX YYCHBIX B CTAHOBIICHHE U PA3BUTHE
OWonorny, MOHMMAaHWE 3HAYCHHUS OWOJOTMH B TO3HAHWW 3aKOHOB TMPHUPOIBI, B

KU3HHU YCJIOBCKA U COBPCMCHHOI'O 06HI€CTB3;

8 cghepe OYX08HO-HPABCMBEHHO20 80CNUMAHUSL:
— CIIOCOOHOCTHh OILICHWBAaTh CHUTYAllMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHPYSICH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
14



— OCO3HaHHWE JIMYHOTO BKJIJa B IOCTPOCHHUE YCTOMYUBOTO OYIyIIEro;

6 cgbepe acmemudecKoco 60CnumMaHus.

— IIOHHMMAaHHEC€ ODMOLHMOHAJIBHOI'O BOSI[GI\/’ICTBI/DI JKUBOM IMpHUPOabI U €€ ICHHOCTD,

8 chepe Puszuuecko2o OCNUMAHUAL.
— TIOHMMaHHUE LIEHHOCTH 3JI0POBOT0 U O€30MaCHOr0 00pa3a KU3HH,
— OCO3HaHHE TOCJCACTBUI W HENMPHUATHE BPEIHBIX MPHUBBIUCK (yrmoTpeOiacHue

AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

8 cihepe mpy008020 BOCNUMAHUA!

— TOTOBHOCTh K aKTHUBHOHW JCATCIBHOCTH OWMOJOTHYECKOM M DKOJIOTHYCCKOM
HAIPABJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATh, INIAHUPOBATh U CAMOCTOSATEIBHO
BBITIOJTHSATh TaKYIO JIEATEIbHOCTD;

— HMHTEpEeC K NPAKTHICCKOMY U3YUYCHUIO TPO(DECCHil, CBI3aHHBIX C OMOJIOTHECH;

— TOTOBHOCTBH U CIIOCOOHOCTH K 00pa30BaHHUIO M CaMOOOPA30BAHUIO HA MPOTHKECHUH

BCEM KU3HU;

8 cghepe IKON02ULeCKO20 80CNUMAHUSL!

— JKOJIOTUYECKH 1EJIeCO00pa3HOE OTHOILIEHUE K MPUPOJI€ KaK UCTOYHHUKY KU3HH Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS;

— TOBBIIIEHHWE YPOBHA JKOJOTHYECKOM  KYJIbTYpbhl: MNpPUOOpPETEHHUE  OMbITa
IUTAHUPOBAHUSA TIOCTYIIKOB M OIICHKM HMX BO3MOXHBIX TOCIEICTBUM IS
OKPY’KAIOIIEH CPEbI;

— CHOCOOHOCTh HCIIOJIB30BaTh MpPHOOpPETaeMble NMPH HM3YYCHUH OWOJIOTHU 3HAHUS
U yMEHUS TpU pEHIeHWH TMpoOJeM, CBSI3aHHBIX C  palMOHAIbHBIM
IPUPOIOIIONIb30BaHUEM  (COONIO/IEHNE TpaBWUJ  TOBEACHHS B MPHUPOJIE,
HAIIPABJIICHHBIX HA COXpPAaHEHUE DPABHOBECHS B JKOCHCTEMaX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChepsI);

— AKTHUBHOE HENPUATHE JCUCTBUH, MPUHOCAIIMX BpPEI OKPYKAOIIEH MPHUPOIHOU
cpene, yMEHHUE TPOrHO3UPOBATh HEOIArONMPHUATHBIC YKOJIOTHUECKUE TTOCIIEICTBHS

MPEANPUHUMAEMBIX JEUCTBUNA U MTPEIOTBPAILATh UX;

8 cghepe HayuHO20 NOZHAHUAL:

— TMOHMMaHHWE CchenuPuKA OWOJIOTMH KaK HayKd, OCO3HAaHUE €€ POJU B
dbopMHUpPOBaHUN PAIMOHAIBPHOTO HAYYHOTO MBIIUICHUS, CO3JaHUE IIEIIOCTHOTO
MPEICTABICHUS 00 OKPYXKAIIIeM MHUpPE KaK O €IWHCTBE IMPHUPOJBI, YEIOBEKa
1 00mIeCTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHUU MpodsiemM

COXpaHEHHUs IPUPOHOTO PABHOBECHSL;
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yOEXIEHHOCTh B 3HAYMMOCTM OMOJOTUHM JUIsl COBPEMEHHON LMBHIM3ALUU:
oOecrieyeHue HOBOTO YPOBHSI pa3BUTHUS MEIULMHBI, CO3JAaHUE MEPCHEKTUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX pemarb pecypcHble MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA; MOUCK MYyTEW BBIXOJAa M3 TJIOOAIBHBIX 3KOJIOTMYECKUX MpoOieM
U obecnieyeHwe IMepexoja K YCTOHYMBOMY PAa3BUTHIO, PAUOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpCOB U (HOPMHUPOBAHUIO HOBBIX CTaHAAPTOB

JKM3HU,

3aMHTEPECOBAHHOCTH B MOJYYCHUH OMOJIOTHYECKUX 3HAHWUN B MEJISAX IMOBBIIICHUS
o0mIell KyJabTyphbl, €CTECTBEHHO-HAyYHON TPaMOTHOCTH KaK COCTAaBHOH 4YacTH
(GYHKIIMOHAIBHOW TPAMOTHOCTH OOy4Yaromuxcs, (GpopMupyeMol TpH H3yYCHHH
OnoIoTrNy;

NOHMMAHUE CYIIHOCTH METOJOB TO3HAHUS, HCIOJIb3YEMBbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTh WCIOJb30BaTh IIOJIy4aeMble 3HAHUSA JUJI  aHalu3a
U O0BSICHEHUS SBJICHUI OKPYKAIOIIETO MUPa M MPOUCXOSIINX B HEM U3MCHCHUH;
YMCHHE JeJIaTh OOOCHOBAaHHBIC 3aKIIOUCHHWS HAa OCHOBE HAy4YHBIX (aKTOB H
UMEIOIIUXCS JTAHHBIX C IEJIBIO MOJTYYSHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh ~ CaMOCTOSITEJIBHO — HCITOJIb30BaTh  OHMOJIOTMYECKUE  3HAHUS IS
peleHus mpooOJieM B PealTbHBIX JKU3HEHHBIX CUTYaIIUAX;

OCO3HAaHUE IICHHOCTH HAyYHOW JEATEITHHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO M UCCIIEIOBATENCKYIO JIeSTEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;
TOTOBHOCTH M CIIOCOOHOCTB K HEMIPEPHIBHOMY 00pPa30BaHUIO U CAaMOOOPA30BaAHMIO,
K aKTHBHOMY IIOJyYEHUIO HOBBIX 3HAHHA 1O OWOJIOTMH B COOTBETCTBHH C

KU3HCHHBIMU HOTpe6HOCT5IMI/I.

METAIIPEAMETHBIE PE3YJIBTATDI:

8 chepe 061a0eHUA YHUBEPCAIbHBIMU YUEOHBIMU NO3HACAMETbHBIMU OCUCMBUAMU:

bazoewle no2uyecKue Oetcmeust:

CaMOCTOATETHHO (POPMYIUPOBATH M AKTYATU3UPOBATH IPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

UCII0JI30BATh IPU OCBOCHUU 3HAHUM MPUEMBI JIOTUUECKOT0 MBIIIUICHUS (aHAIn3a,
CUHTE3a, CpaBHEHHs, Kiaccupukanuu, o000ImEeHns), pPacKpPhIBaTh CMBICIT
OMOJOTUYECKUX TMOHATHN (BBIICTSATh UX XapaKTEPHbIE MPU3HAKU, YCTAHABINBATh
CBSI3U C IPYTUMHU MOHSATHUSIMH );

onpeaAciiATbL OCJIM ACATCIIBHOCTH, 3aJaBasg IIapaMCTPbl MW KPUTCPHUHU HUX
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JOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI AESITEIbHOCTHU C IIOCTABJIEHHBIMU LENSIMU;
— MHCHOJb30BaTh OMOJOTMYECKUE MOHATUS s OOBACHEHUS (HAKTOB U SIBICHHI
YKUBOW IIPUPOJBI;
— CTpPOUTH JIOTHYECKUE PACCYKJICHUS (MHIYKTUBHBIC, I€TyKTUBHBIE, [0 aHAJIOTUH),
BBISIBJISTh 3aKOHOMEPHOCTH M MPOTHUBOPEYUS B PACCMATPUBAEMBIX SIBIICHUSIX,

dbopMyTUPOBATH BHIBOJIBI U 3aKIIOUCHUS;

— INPUMCHATHL CXCMHO-MOJCJIBHBIC CPCACTBA AJIA MPCACTABICHUS CYHICCTBCHHBIX
CBSI3¢M U OTHOILICHWUH B HN3ydaCMbIX OMOJIOTHYECKHUX O6’BCKT3X, a TaKXceC
HpOTI/IBOpeql/Iﬁ pasHoOTro poJaa, BBIABJICHHBIX B PA3JIMYHBIX I/IH(l)OpMaLII/IOHHBIX

HNCTOYHHKAX,

0a306ble uUccie008amenbeKue 0eucmeusl.

— BJIAJICTh HABBIKAMHM Y4YCOHO-HMCCIICOBATCIIBCKOM M TPOCKTHOW JCATCIBHOCTH,
HaBbIKAMHU  pa3pelicHWs  MpoOJieM;  CIHOCOOHOCTBEO M TOTOBHOCTBIO
K CaMOCTOSITCIBHOMY IIOMCKY METOJOB pCIICHHUS TPAKTHYCCKUX 3ajad,
IPUMCHCHHIO PA3IMYHBIX METOJIOB TTO3HAHUS;

— HCIOJIb30BaTh PAa3JIMYHBIC BU/IBI ICSITCIBHOCTH I10 ITOJTYYSHUIO HOBOT'O 3HAHHSI, €TO
UHTEPIIPETAIINH, MPeOOPa30BaHUIO U TIPUMECHCHHIO B YU€OHBIX CUTYAIIUAX, B TOM
YHCJIC MTPU CO3TaHUM YICOHBIX M COIMATBHBIX IIPOCKTOB;

— (¢opMHUpOBaTh HAyYHBIH THI MBIILICHUS, BJIaJeTh HAyYHOH TEPMHHOJIOTHEH,
KJIFOUYEBLIMH ITOHSITUSIMHA U METOLAMHU;

— cTaBuTh # (QopMynupoBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbLHOMN

ACATCIIBHOCTHU U )KU3HCHHBIX CUTYallUAX;

paboma ¢ ungopmayueti.

— OPHUEHTHPOBATHCS B PANTMUYHBIX HCTOYHHMKAX HWHPoOpManuu (TEKCTe Y4eOHOro
nocoOusi, HAYYHO-TIOMYJISAPHON  JUTEpaType, OWOJOTHYECKUX  CIOBaApPSX
U CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B IHTEpHETE), aHATM3UPOBATh
UH(GOPMAIINIO PA3IMYHBIX BUJIOB ¥ JOPM MIPEICTABICHUS, KPUTUIECKH OIICHUBATH
€€ JJOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTb;

— (opMyIHpOBaTH 3aMpPOCHl U MPUMEHSITH PA3IUYHBIE METOJbI TPHU TOUCKE M
otOope Omosornueckor HGOPMAITIK, HEOOXOAUMOM 71l BBIMTOTHEHUST yU4eOHBIX
3a/1ay;

— CaMOCTOSITEJIbHO BBIOUPATH ONTUMAJIbHYIO dbopMy  mpeacraBiieHHs
Oouosiornueckoi nHPopmanuu (Cxemsbl, rpauKu, AUarpaMmbl, TAOJIULbI, PUCYHKU
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M 1p.);

WCIIOJIb30BaTh HAYYHBIH S3bIK B KAYECTBE CPEACTBA MPHU paboTe C OMOIOTHYECKOM
uHbOpMaIueil: MPUMEHITh XUMUUECKUE, PU3NIECKIE U MaTEMAaTHUECKHIE 3HAKH U
CUMBOJIBI,  (opMynbl, aOOpeBUaTypy, HOMEHKIATypy, MCHIOJb30BaTh U

HpeO6pa3OBBIBaTB 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTH,

6 chepe osnadenusn ynugepcanbHblMu KOMMYHUKAMUGHBIMU 0CHUCMEUAMU:

obuenue:

OCYIIECTBJISITh KOMMYHUKAIIUU BO BCEX cdepax KU3HU, aKTUBHO y4acCTBOBATh B
JMajore WIM JUCKYCCHUU IO CYIIECTBY OOCYXJaaeMoil TeMbl (yMEHHUE 3aJ]1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYKJICHUS OTHOCUTEILHO BBIMOJTHEHUS TpeasiaraeMoin
3a/1a4M, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIUNA JIPYTUX YYACTHUKOB
JMajora Uiy JUCKYCCHH);

pPa3BEpHYTO M JIOTUYHO WU3JIaraTb CBOIO TOYKY 3pEHUS C HCIOJIb30BaHUEM

SA3BIKOBBIX CPCIACTB,

COBMECMHAs 0esIMeNIbHOCTb.

BLIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JICHCTBUM C y4eToM OOIIUX
UHTEPECOB U BO3MOXXHOCTEH Ka)KI0T0 WieHa KOJIJIEKTUBA;

NIPUHUMATH I[EJTM COBMECTHOM A TENHbHOCTH, OPTraHU30BBIBATH U KOOPIUHUPOBATH
JEUCTBUS 1O €€ JOCTHKEHUIO: COCTABIATH IUIaH JEHCTBUHM, pactpenemnsiTh poJiu
C YYETOM MHEHHUI Y4aCTHUKOB, 00CYXAaTh pe3yIbTaThl COBMECTHON PabOTHI;
npenjaratb HOBBIE TPOEKTHI, OIEHWBATh HJAEU C TIO3UIMHM HOBU3HBI,
OpUTHUHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITH TO3UTUBHOE CTPATETUUYECKOE MOBEJICHUE B PA3TUYHBIX CUTYaIIUX,

IMPOABJIATH TBOPUCCTBO U B006pa)KeHHC, OBITH HMHHUIIMATUBHBIM

6 chepe 061a0eHUA YHUBEPCATbHBIMU PE2YIAMUCHBIMU OCUICIBUAMU:

camoopearuzayus.

UCIIOJIb30BaTh OMOJIOTHUECKHE 3HAHUS JUIsl BBIABICHUS MPOOJIEM M UX PEIICHUs
B ’KU3HEHHBIX U YY€OHBIX CUTYAIUSX;

BHIOMpATh HA OCHOBE OMOJIOTHUECKUX 3HAHWH IEJI€BBIE U CMBICIIOBBIC YCTAHOBKU
B CBOHUX JECHCTBUSAX M MOCTYNKAax IO OTHOUIEHWIO K >KUBOW IMPUPOAE, CBOEMY
310POBBIO U 3I0POBBI0 OKPYKAOIIUX;

pPaCIIMPATH PAMKH y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATOYTCHHUIA;
JienaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a

peleHHE;
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CAMOKORmMpPOJb:

NaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIENISM;
IIPUHAMATh MOTHMBBI W ApPryMEHThl JAPYIMX IIpH AaHalIu3€ pPE3yJIbTaTOB

TSI TCILHOCTH;

IMOYUOHANLHBI UHMETLTIEKM, NPEeOnoa2arwuli chopmMupo8aHHoOCmy:

CaMOpPCryJIMpoOBaHusd, BKIIOYAOMIETO CAMOKOHTPOJIb, YMCHHUC JIIPHUHUMATDH
OTBCTCTBCHHOCTH 3a CBOC ITIOBCACHUC, CITOCOOHOCTD aaarTUpOBaATLCA
K SMOIMOHAJIbBHBIM U3MCHCHUAM U TIPOABIIATH FI/I6KOCTB;

BHYTPGHHGI\/'I MOTHUBAaIIuU, BKJ'IIOIIaIOIJ_Ief/'I CTPCMJICHHUC K JOCTHIXCHUIO ICIIN U
yCrexy, ONTHMU3M, MHUIUATUBHOCTb, YMCHHUC ﬂeﬁCTBOBaTB, Hnexoagsa MnM3 CBOHUX

BO3MOXXHOCTEM;

npunsmue ceosi u Opyeux:

[MPUHHUMATDb C€6H, IHOHHUMas1 CBOM HEAOCTATKH U JOCTONHCTBA,

I[MPU3HABATh CBOC IIPpaBO U IIPABO APYTUX HA OIINOKH.

INPEJMETHBIE PE3YJIBTATBI:

yMEHHE BIAJETh CHUCTEMOW OHOJOTMYECKHX 3HAHWUN, KOTOpas BKIIOYAET
OCHOBOIIOJIArarolMe OMOJIOTUYECKUE TEPMUHBI U TOHATHUS ()KU3HB, KJIETKA, TKaHb,
opraH, OpraHu3M, BHUJ, TMOIYJALMs, OWOCHHTE3 Oelika, HACIEICTBEHHOCTD,
U3MEHYMBOCTD, POCT U PA3BUTHUE U IP.);

BJIQJICHHE CHUCTEMON 3HAaHWW OO0 OCHOBHBIX METOJaX HAyYHOTO TIO3HAHUS,
UCIIOJIb3YEMbIX B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, MpoBeJeHUE HAONIONCHMI); Ccroco0aMH BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE yCTAaHABJIMBATh B3aUMOCBS3M MEXKIY CTpPOECHHUEM M (QYHKIUSIMH: KIETOK
pa3HbIX  TKaHEW; OpraHaMM M CUCTEMaMH OpraHoB y  PacTCHH;
JTalamMy KJIETOYHOIO IHWKJIAa M >KU3HEHHBIX LMUKIOB OPraHU3MOB; T'€HOTHUIIOM
1 HEHOTHUIIOM;

YMEHHE peIiaTh IMOUCKOBBIE OMOJOTUYECKHE 3aJa4M; BBISBISATH MPUYUHHO-
CIICICTBCHHBIE CBSI3M MEXKIy HWCCIEAYeMbIMH OHOIIOTHUYECKUMH OOBEKTaMH,
npoleccamMyu W SABJICHUSMHU; J€JaTh BBIBOJABI WM IIPOTHO3bI HA OCHOBAHUU
IIOJIyYE€HHBIX PE3YIbTATOB;

YMEHME BBIIBUTATh THUITOTE3bI, TPOBEPATH UX SKCIIEPUMEHTAIBHBIMU CPEICTBAMM,
dbopmynupysi UeIb UCCIEAOBAHUS; aHAJIU3UPOBATH MOJYUYEHHBIE PE3yJIbTaThl U
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JACJIAaTh BBIBOBI,
YMCHHUC OLCHHUBATb 3THUYCCKUC ACIICKThI COBPCMCHHLIX I/ICCJ'ICI[OBaHI/Iﬁ B o0iacTu
OMOTEXHOJIOTHMH U TEHETUYECKHUX TEXHOJIOT UM (HaHpaBHeHHOG HU3MCHCHHUEC I'CHOMA

U CO3/IaHHE TPAHCTEHHBIX OPTaHU3MOB);

yMEHHE MOTHUBUPOBATh CBOM BBIOOp Oyaymiel npodeccuoHaIbHOM AesTeNbHOCTH
B 00yacTd OMOJIOTMM, MEIULHUHBI, OHOTEXHOJOTHWH, CEIbCKOI0 XO35WCTBA;
yrayOmisTh MO3HAaBAaTENIbHBIA WMHTEPEC, HAIPABJICHHBIH Ha OCO3HAHHBIA BHIOOP
COOTBETCTBYIOIIEH Mpodeccur U MpoJoJKEeHUE OMOJIOTHYECKOro 00pa3oBaHus B

opraHu3anuAaAXx CpEaAHCro HpO(i)CCCI/IOHaJ'IBHOI“O M BBICHICTO O6paSOBaHI/I$I.
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TEMATHUYECKOE INTAHUPOBAHHUE

Temwt 3anamuti

1. BuorexHonorusa Kax
HayKa

4

Konuuwecmeo

yacos

OcHosnoe codepoicanue

Buowi oesmenvnocmu obyuarowuxcs

Moayab « ArpoTexHoJIOTHH HACTOsIero u oyayumero». 10 kiace

Hctopusi  BO3HUKHOBEHHUS

HayKH,
CBSI3b

JIPYTUMHA
OOTaHUKOM,

OCHOBHBIE pasnensl,
OMOTEXHOJIOTHUH c
HaykaMu(OHOJIOTHEH,
300JIOTHEH, MHUKPOOHOJIOTHEH,
onoxumuel, GU3NOIOTHEH, TCHETUKOU
MEIUITUHOM ) u OTpaCIsIMH
MIPOMBIITICHHOCTH (TIUIIEBAs, JISTKas ),
CETBCKOTO

X035 CTBA(>KMBOTHOBO/ICTBO,
PaCTEHHEBOJICTBO) u
3IpaBOOXPAaHEHUEM, H3BECTHBIC BY3bI
u HUU, cBsi3aHHbIe ¢ OMOTEXHOJIOTUEN:
O®OUILL buotexnonoruu PAH, ®I'bHY
BHUNUCB, ®I'bHY ©®UI[ BUP,
®I'bHY BHUUCXM,®TI'BHY UILul
CO PAH, ®I'AOY BO MO®TH,
OI'bOY BO MI'Y, ®I'bBOY BO

CIIor'y, ®I'AOY BO HI'Y,

PackpsiBaTh coniep>kaHre TEPMUHOB U

HayKa,
arpoOUOTEXHOJIOTUH

MMOHSATHMN: OMOTEXHOJIOTHSL,

OmmceIBaTh
MIPOIIECC BBITIOJHEHUS. MCCIICIOBAHUMA
n MIPOTHO3HPOBATh pe3yNIbTaThI
AKCIIEPUMEHTOB. XapakTepu3oBaTh
OCHOBHBIC HayYHBIE IIIKOJIBI B 00J1aCTH
OuorexHosoruu Paznuuarh pasnuensl
OHMOTEXHOJIOTUH KakK HayKH.
CpaBHHMBATh CBSI3b OMOTEXHOJIOTHH C
pa3MYHBIMU  OTpPACISIMU HAyKd H
MPOMBIIIJIEHHOCTH. BuISBIATE

paznyms MEX Ty paszeiaaMu
ouorexnonorun. DopMyaHpoBaTh U
0OBSICHATH

IMPUHIUIT pa3BUTHUA

HaYKI/I6I/IOTCXHOJ'IOF HH. Brinonsenue
MNPCIUVIOKCHHBIX  HCCJICHOBATCIIbLCKUX

pabor:

«Co3manue OUOJOTMYECKH AaKTUBHBIX

Konmpon
bHbIE
pabomul

HUcnonwvzo

samnue
S0P

= O &S ® % 6 84 o x 5 o x o
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2. O0we noHsATUsA

OHMOTEXHOJIOTHA

®I'bOY BO PTAY-MCXA umenun

K.A. Tumupszena.

CoBpeMeHHBIC HANpPABICHUS Pa3BUTHS
arpoOMOTEXHOJIOTHH. MeTtob1

OMOTEXHOJIOTMH B HAyKe U NPAKTUKE

[lonsitne  OmorexHoJoruu. 3aueM
YeJI0BeKy OMOTEXHOJIOTHM, B Y&M HX
IPEUMYILECTBO IIEpE] XUMUYECKUM
cuHTe30M.  OCHOBHbIE  OOBEKTHI
OUOTEXHOJIOTMHU: IIPOMBIILIJICHHbBIE
MUKPOOPIraHU3MBbl, KIETKH W TKaHU
pacTeHUH, )KUBOTHBIX.

IIpaktnyeckas  pabota «IIpumepsl

MPUMEHEHUS OMOJIOTUYECKUX 0OBEKTOB B
TBOEN KU3HN

n00aBOK M BUTaMHHOBY», «BbIBeneHue
HOBBIX  COPTOB  PAacTE€HHH, IOPOJ
YKUBOTHBIX C 33/JIaHHBIMH CBOWCTBAMU»,
«Coznmanne  OakTepuii,  CIOCOOHBIX
nepepabaTeiBaTh HEPTH

U YCTPaHATh MOCIEACTBUS €€ PA3JIUBOB:
IUIIOCBI UM MHHYCBI».  ODKCKypcus

«bHOTEXHONOTHS: HAyKa

Y KU3Hb» B By3 ninn HIN

PackpriBath cosiep:kaHue TEPMUHOB
U TOHSATHI: OOBEKTHl OHOTEXHOJIOTHH,

KIICTKHM M TKaHH paCTCHI/Iﬁ, JKUBOTHBIX,

MHUKPOOPIraHu3MBblI.
OnuceBaTh Impouecc
OHMOTEXHOIOTHYECKOTO IIpOU3BOJCTBA.

XapakTepu30oBaTh pa3jInuHbIe

00BEeKTHl  OWoTexHoyorui.  Pasmnuath
MPOMBIIITICHHBIE MHUKPOOPTaHU3MBHI,
KJICTKU U TKAHU PAaCTEHUH, KUBOTHBIX KaK
OMOTEXHOIOTHYECKHE OOBEKTEI.

CpaBHMBaTh MeEXIy COOOH Hpolecchl

bubmmorex
a IlIOK
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3. OcobeHHOCTH

arpoOMOTEXHOJIOTUH

Hemn wu 3amaunm  arpoOUOTEXHOJOTHU.

OCHOBHBIE 00BEKTHI

arpoOUOTEXHOJIOTHH.
bruoTexHONOTHYECKHE TOIXOMABI  JUIS
HAJIC)KHOTO COXPaHCHHS KOJUICKIIMH
TCHETUYECKUX PECYypCOB PACTCHHH H
KHUBOTHBIX. [ToHATHS

0 MOJEBBLIX, IN Vitro

U KpHOKOJUIEKIMsIX. Poct u pa3Buthe
KHBOTO OOBEKTA B 3aMKHYTOW CUCTEME
B KOHTPOJUPYEMBIX YCIOBHUAX: KaK 3TO
BO3MOKHO.

OcHOBHBIE  TIOMEIICHHS

JUTS TIOJTHOIIEHHOM paOOThI
naboparopuu OMOTEXHOJIOTHH

(J'IaMI/IHapHaH KOMHaArta, CBE€TOBAA,

XUMHUYECKOTO CUHTE3a U OMOTEXHOJIOTHH.
BoisiBnsaTe  Hambonee 3¢ (eKTUBHBIE
00BEKTHI OMOTEXHOJIOTHH.
XapakTepu3oBaTh 0COOCHHOCTH CTPOCHUS
U (QYHKIUU PaA3IUYHBIX OMOJOTUYECKUX
00BEKTOB.

DopMynHpoBaTh U OOBSCHATH TPUHITUI
paboThl OMOTEXHOJIOTUIECKOTO
MPOW3BOJICTBA  BBHIOPAHHOW  TPYIIIIBI
BEIIECTB/

MaTepHaJIOB
PackpsiBaTh conepxkaHue TEPMUHOB U bubnuotex

MOHATUH: COXpAaHEHUWE PACTEHUU U a lIOK
YKUBOTHBIX, BUJIbI KOJUIEKLIUN
TE€HEeTHUYECKOTO pa3zHooOpasusi.
OrnuceiBaTh MpoOIECC COXPAHEHUSI U
Pa3MHOXKEHHUS pacTeHU

B KOHTPOJIUPYEMBIX YCIOBHSIX CPEbI.
XapaxTepusoBath Ga3bl pocTa

U pPa3BUTHUS pAaCTEHUH B 3aMKHYTOU
CUCTEME.

Paznnuars npenmyniecTsa

M HENOCTaTKH  Pa3jJu4HbIX  THUIIOB
KOJUIEKLIHAH.

CpaBHUBATH 3TaIbl pabOTHI

B nabopaTtopuu OMOTEXHOJIOTHUH.

BoisiBnate  Haumbonee 3¢ eKTUBHBIE
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aBTOKJIAaBHAsi KOMHATBI, TIOMEICHHE
JUIS ~ TPUTOTOBJICHUS  MHUTATEIBHBIX
cpen, MoedHasl): X (pyHKIIMOHAI

U 0COOEHHOCTH.

OcHoBHbIE IPHOOPBI

JUTsl OpraHU3aIluy J1a00PATOPUH
OMOTEXHOJIOTHH, UX (DYHKIIUU U
BO3MOYHOCTH (aBTOKJIaB,
cyxo’kapoBoi mkad, nuctuiuiarop, pH-
MeETp, BECHI, JaMUHAap-00KC,
CTEpUIIN3ATOP WHCTPYMEHTOB,
CBETOBasi YCTAHOBKA, KIMMAaTHYECKas
Kamepa, Y®-nouuzarop,
XOJIOJMITEHUKH TSt XpaHCHUs
MUTATEIBHBIX CPE U AP.).

WNHCTpyMEHTHI [Tl TPUMEHEHUS METOJIOB
OMOTEXHOJIOTHH pacreHuii
(mpenapoBanbHasi ~ WTJla,  CKAJIbBIIENb,
NUHIET, HOXHUIBI). OCHOBBI TEXHUKH
0€301acHOCTH MpH padoTe

¢ npubopamu. OCHOBHBIE HPUOOPHI
JUIs ~ OpraHM3alud  J1abopaTopHuH
OUOTEXHOJIOTHH: aBTOKJIAB,
CYXOKapoBOoW IIKad, TUCTHIIISATOP,
pH-metp, Bechl, namuHap-O0KC,
CTEpUIIN3ATOP WHCTPYMEHTOB,

CBCTOBAdA YCTAaHOBKA, KIIMMATUYCCKaAA

npuéMbl A8 COXpaHeHus  oOpasloB
pacTeHUM U KUBOTHBIX.

XapakTepu3oBaTb 0COOEHHOCTH
cTpoeHuss U (QyHKIMU 0Opa3loB
pacTEeHHUH.

DopMynHpoBaTh U OOBSICHATH MPUHITUII
KPHUOKOHCEpBALIMY PAaCTEHUN
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4, Kynprypa KI€TOK u 8
TKaHel

Kamepa, Y®-uonuszarop,
XOJIOAWIIBHUKY TSI XpaHSHUS
NUTATEIbHBIX cpell U np. HCTpyMEHThI
TUTSt MIPUMEHEHHUS METOJI0B
OMOTEXHOJIOTUHU pacTeHui:
IpernapoBalbHas ~ WIJIa,  CKaJbIIEb,
MAHIIET, HOYKHUIIBI.

[Ipaktuueckas pabota «KynbprypHOE
pacTeHue B KyJIbTYpaJbHOM COCY/IE:
OTIUIIIN PACTEHUE B MPOOHPKEN.
UccnenoBatennsckas padora «Poct
YepEeHKOB PacTeHUN B BOJIE C Pa3HBIM
ypoBHeM pH»

Metonapl KylabTypbl KJIETOK U TKaHEW B
cenekuuu. KammycHas kyneTypa.
KynbTypa KJIETOK M arperaToB KIETOK.
Kynerypa mnpotoruactoB. Ilomyuenue
COMATHYECKUX  TUOPUIOB  METOJIOM
CIIMSIHUS U30JIMPOBAHHBIX MTPOTOILIACTOB.
Knerounas cenekuusa. Hcenonb3oBanue
raiouuu B cenekuuu.  [Ipumepsl
IPUMEHEHHUS KYJIbTYp KJIETOK U TKaHEU B
HAyYHBIX HUCCJIEIOBAHMIX U B IPAKTUKE
pasmuynelx  HUM:  3HakomcTBO €
JUTEPATYPOU — Hay4YHbIMU
nyONUKaMsIMU  TI0  Pa3HBIM  OO0BEKTaM

(MHKpOOBI, pacTeHUS, )KUBOTHBIE).

PackpriBaTh coepkaHue TEPMUHOB U
MOHSITHIA: KaJuIyC, MIPOTOTLIACT,
coMaTuyeckuid  rubpun,  rarmious,
HITaMM.

OnuceiBaTh mpoliecc
KyJIbTUBHUPOBAHUS KIETOK U TKaHeH
pacTeHUi U )KMBOTHBIX.
XapakTepu3oBaTh  pa3Hble  OTaIbl
KyJIbTUBHUPOBAHUS KIIETOK U TKaHeH
pacTeHUi U )KMBOTHBIX.

BrisiBnsate Haunbonee 3hdekTuBHbIC
METOJIbl KYJIbTUBHUPOBAHUS KJIETOK H
TKaHeM pacTeHui, JKMBOTHBIX,

MHUKPOOPraHn3MOB.

Bbubnmuoreka
LHOK
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5. IlutaTenbHbie CPEBI

JUTS arpOOMOTEXHOJIOT Ui

XapakTepucTuka KIIETOK,
KYJbTHBUPYEMBIX in vitro.
MopdoreneTnyeckue TyTH  Pa3BUTHUSA
KJIETKU in Vitro. M3BecTHBIE KOJUIEKLIMHA
OMOTEXHOJIOTMYECKUX OOBEKTOB — HX
poJib, 3a1a4M, cOCTaB, nmpuMepsl (N Vitro
KOJUTCKITHH pacTeHHIA, KOJUTEKIIUU
IITAMMOB MUKpPOOpranu3MoB. CemMuHap
0 TPOYUTAHHOHW JIUTEpaType, ITOKIIaIbI
00yJaroIINXCsl). buoTtexnonorus
MTPOU3BOJICTBA KYIbTYPHI KJICTOK, TKaHEH
n opraHoB pacreHuil. Ilpaktnueckas
paboTa «IIpoTomiacTsl KIETOK.
Hccnenosarensckas pabota
«CymiecTByone KOJIEKIIUU KIETOK U
mraMMoB B Poccru U MX poJib B pa3BUTUHU
TEeHETHYECKUX TEXHOJIOTUII.
HccnenoBarensckas pabora

«".JI. KapneyeHKO KaKk  T'E€HETHK-
AKCIIEPUMEHTATOP ¥ OUOTEXHOIIOT
Maxkpo- U MUKPO3JIEMEHThI, HCTOYHUKH
YIJI€BOJIOB, BUTAMHHBI, >KEITUPYIOIIHE
areHTbl. TUNBl MUTATENbHBIX Cpel —
KUIKUE

U TBEpJbIE.

[MuTtaTenbHbIE Cpeabl

TUIS OMOTEXHOJIOTHHI pacTeHHUIA.

Pa3pa60TI<a HOBBIX IMATATCJIBHBIX CPCH,

XapakTepus3oBaTh 0COOCHHOCTH
CTpOCHHUS U (PYHKIIMU KIETOK

W TKaHEW pacTeHUuM, IKUBOTHBIX,
MHKPOOPTraHU3MOB.

DopmynupoBaTh u O0OBACHATH
MIPUHITUTI BEIKUBAEMOCTH, POCTA

Y pa3BUTHUA KyJbTUBUPYEMBIX KIETOK

U TKaHEN
PackpeiBaTh cojepkaHue TEPMHHOB U bubnuorex
OHATHUH: OuTaTenbHasa cpena, a LIOK

KOMIIOHEHTBbI NMUTaTenbHOHN cpenpl, pH
pacTBopa.
OnucelBaTh  IPOLECC  IPUTOTOBICHUS
MUTATENbHBIX CPeJl ISl Pa3HbIX OObEKTOB.
XapakTepu3oBaTh mporece
IPUTOTOBJICHUS MTUTATENbHBIX Cpell B
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6. Perynaropsl pocra Kak
¢baxTops! ycnexa

OMOTEXHOJIOI'MH PaCTEHUM

B TOM yucIe BKJIFOYAIOITUX
OMOCTUMYISTOPHI U IPyTHe
PETYIATOPBI pocra. Meroapl
ONTUMU3ALMK  TUTATEIbHBIX  Cpel.
OCHOBHbBIE KOMIIOHEHTHI THUTATEIbHBIX
cpen (MaKpOdJ1EeMEHTHI,
MHKPOIJIEMEHTHI, UCTOUHUKHU YTIIEPOJia,
BUTAMUHBI,  KEJIUPYIOUIUE  arcHTHI,
PeryasTOpsI POCTa).

VYposens pH nutaTenbHOM Cpebl

W €ro BJIMSHUE HAa PA3BUTHUE PACTCHUH.
Becsi, pH-metp.

JlaGopatopnast pabora «lluTaTenpHBIC
cpeasl M YCIOBHS KyJIbTUBHUPOBAHMS,
KYJIbTYpPbI PACTUTENBHBIX KIETOK

u TKaHE».

[IpakTuueckas pabora

«[IpuroroBieHre CTOKOBBIX (MAaTOYHBIX)
pacTBOPOB MaKpoO- M MHKPOAJIEMEHTOB
NUTATeNbHOM  Cpeapl 10  MPOMHCH

Mypacure u Ckyra».

[IpakTuyeckas pabota
«I[IpuroroBieHne NMUTATENBHBIX CPEN

ISl BBEJICHUS B KYJIBTYpY iN VItroy
Pocr u pa3sutue pacrenuit. OcranbHble
JTaIlbl OHTOTEHEe3a. OO6mue

3aKOHOMCPHOCTH pOCTa paCTCHHﬁ.

3aBUCHUMOCTH OT BBIGpaHHOFO

o0ObeKkTa wuccienoBaHusa. Paszmuyars

THIIBI IIATATEIbHBIX cpen B
3aBUCHMOCTH oT 3a1a4n
KYJIbTUBUPOBAHUS.

CpaBHHMBATh PacTBOPUMOCTH BEIIECTB BO
BpeMsl  MPUTOTOBIICHUS  IMHTATEIBHBIX
cpen. CpaBHMBATH THITBI ITHTATEIHHBIX
Cpel B 3aBHCHUMOCTH

OT UX COCTaBa.

BrIsgBagaTH HauOoIee BayKHEIC
KOMIIOHEHTHI ITUTATEIBLHON cpeapl U
MIPOTHO3UPOBATH APHEKT

OT HEXBATKU KaXKJ0T0 U3

KOMIIOHEHTOB.

XapakTepru3oBaTh GbyHKIIUN
KOMIIOHGHTOB  MHTATEIIBHBIX  CPE/I.
DopMyTHpoOBaTh U OOBSICHATH MPUHIIUTT
KYJIbTUBUPOBAHUS pacTeHui Ha
MUATATEIbHBIX  CpPelax  Pa3IMYyHOTO

coCTaBa

PackpeiBaTh conepxaHue TEPMUHOB U
HOHATHUI: (UTOTOPMOHBI, PETYIATOPHI

poCTa pacTeHU.

bubnuorex
a [IOK
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7. Buorexnosiorus

pacTeHui

10

OcHOBHBIE KJIacChl  (PUTOTOPMOHOB
(ayxcuHsl, IUTOKUHUHEI,
rub6epemunbl, ABK, atunen u ap.) u
uX (YHKOMM Ha pPa3HBIX dTamax
pa3BUTHS pacTECHUSI.
N3BecTHBIE TEHETUYECKUE
MeXaHU3MBbI, KOHTPOJIHUPYIOIUE POCT U
pa3BUTHE PACTEHU.

DOHIOTCHHBIE M JK30TCHHBIC
PETYISTOPBI POCTa pacTeHUH

B MPOOUPKE.

JlaGopaTtopHnas paboTa
«DeHoTUNHYECKAs OLIEHKA pocTa

Y pa3BUTHUS PACTEHUI B 3aBUCIMOCTH OT
Haau4usi GUTOTOPMOHOB
B IUTATEIHLHOU cpejie»
BosmoxHnoctu IPUMEHEHUS
arpoOUOTEXHOJIOT U B CEJIEKIINH,
CEMEHOBOJICTBE M IMUTOMHHKOBOJICTBE.
Bone3nu 1 IMMYHHUTET pacTeHU:

ot H.W. BaBunoBa /10 COBPEMEHHOCTH.
VYcKkopeHHas U TpaauMOHHAs CEJICKIIUS:
COKpallaeM CpOKHM TOJIYYEHHS HOBBIX
copToB. OCHOBHBIE METOJbI CEJIEKIHUU.
I'ubpuamzanus.

®opmbl 0T00pa. OCHOBHBIC HATIPABICHHUS

CCJICKIIUHN: YIIYUIICHUC ypO)KElfIHO CTH,

OnuceIBaTh IpoLEecc pocTa U

pa3BUTHUS PACTCHUM.

XapakTepu3oBaTh POLECC pocTa

U pa3BUTHSI PACTEHUI B 3aBUCUMOCTU OT
TE€HOTHIIA U OKPY/KAIOIIMUX YCIOBH.
Paznuuath GyHKIMH pEryisITOpoB pocra.
CpaBHUBATh PYHKIUU PETYIATOPOB POCTA.
BoisBisATE (QyHKIMM PEryisiTOPOB pocTa
o MPEUI0KEHHBIM s dexram.
XapakTepru3oBaTh 0COOEHHOCTH
cTpoeHuss ¥  (QYHKIUHM  Pa3IMYHbIX
(UTOTOPMOHOB.

DopMyaHpOBaTH U OOBACHSITDH
INPUHLIMIT BO3JACHCTBUS (PUTOrOPMOHOB

Ha POCT U Pa3BUTHE PACTCHUIL

PackpriBath conepkanue TepMuHOB M KouTponbH bubnuorek

HOHSATHUH: CeNeKIUs, CEMEHOBOACTBO, A pabota a IIOK

0 MOAYIIO
MUTOMHUKOBOJICTBO,

«ATrpoTexH
MUKPOPa3MHOKEHHE pacTeHud,  ojorum
03JI0POBJICHUE PACTCHUH. HacTrosier

) u
OnuceiBaTh MPOIECC MUKPOPA3ZMHOKECHHUS

Oyayuiero»
pacTeHui, CO3JaHHsI HOBOTO MCXOJIHOTO
MaTepuaiga JAisS  CeNeKIHH, OTOopa,
O3JIOPOBJICHUSI PACTEHUW U TOTy4eHUs
03JI0POBJICHHOTO MOCAI0YHOTO MaTepuaa.
XapakTepu3oBaTh MPOIECC YCKOPEHHOM
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YCTOMUYHUBOCTH

K OMOTHYECKUM H  aOMOTHYECKHM
(dakropam.

O3110poBJIEHNE PACTEHUN OT BUPYCOB C
IOMOUIBI0 METOJI0B OHMOTEXHOJIOTHUHU:
METO/1bI KYJIBTYpBI anMKaIbHBIX
MEpHCTEM, TEPMOTEPAIINH,
XeMOTepanuu, KpUoTepanuu

1 KOMIUTEKCHOU Tepanuu. [lomydyenne
03JJ0POBJIEHHOTO

rocajJjoyHOroMaTepuana — KiryoHen
KapTo(denss ¥ CaKEeHIIEB TIJI0/I0BBIX
KYJIBTYD. KynbtuBupoBanue
pacTUTENBHOTO  MaTepuana B
KyIbType 1IN VIitro: OCHOBHBIC
PUHIIUIIBI u MOJIEIH
KynbTuBHpOBaHus. Kammycorenes,
CYCIIEH3UOHHBIE KYJIbTYphl PpPacTCHHIA.
Mukpopa3zMHOKEHUE PACTEHUM.
DKoHOMHYECKHI 3 deKT

OT BHEJIPEHUS METOJIOB

OMOTEXHOJOTMH B  PAaCTEHUEBOJICTBO.
Kpuoxpanenue pacteHui.
Kpuomnpotektopsl. [TocTkpruorennas
pereHepanusi. buonoruueckue
CpeICTBAa  3allUTBI  PACTEHUH:

MPEUMYILECTBA

Hu TPaJIULIUOHHOU CEJICKIIUH,
MHKPOPa3MHOKEHUS, 03J10POBJIEHUS
pacTeHuM.

Pasnuuate METOABI CEIEKI[UU, CIIOCOOBI
o3710poBJieHus1 pacteHuil. CpaBHUBAThH
METOIBI CENEKIINH, CIIOCOOBI
03JI0POBJICHUS PACTEHU.

BrisiBisTh Haubouee i
HanMeHeedPHEeKTUBHbBIE CIoco0bI
MOJTy4eHUST UICXOTHOTO MaTepraia

JUTSL CETICKITUH; 03]I0POBJICHUST PACTCHHIA.
XapakTepru3oBaTh OCOOCHHOCTH H
(GYHKITUHA METOJIOB CEJICKITUH,

crioco00OB  O3/IOPOBJICHUS  PACTEHUH.
DopMynmHpoBaTh U OOBSCHATH TMPUHITUI
TPaIULIMOHHOMN

U YCKOPEHHOW CEJICKIIUW, TPUHIIMIT
paboTBl TOTO WJIM MHOTO MeEToAa

O3J0POBJICHUA paCTeHI/Iﬁ
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HNTOI'O I10 MO VJIIO

34

U TIEpCIeKTUBHI MPUMEHEeHus. Tepmoc

u cocya Jproapa ¢ XKUIKUM a30TOM,
KPUOTIPOOUPKH.

[IpakTnueckas padota «Pa3mMHOXkeHNE
IUTOZIOBBIX PACTEHUH UYEPEHKOBAaHHEM W
MUKPOPa3MHOKEHUEM — PUMEP MaTHHBI
(wmm 3eMJISTHUKH, €KCBUKH,
CMOPOJIMHBI )».

[IpakTnueckas  pabora  «BBenenue
pacTeHuil B KyJIbTypy in Vitro

U TOHJEpXKAaHUE YUCTOH  KYIbTYpHI
JKCIUIAHTOBY.

[Ipaktuueckass pabora «Pa3smHOKEeHHE
KkapTodens B mpoOUpKe».
HccnenoBarennckas padbota

«Kak moyrygaroT mOTOMCTBO BEr€TaTUBHO
pa3MHOXaeMbIX  KYJIbTYp €CIU  He
cemeHamu?» MccnenoBarensckas paboTa
«BbIpamuBanue pacTeHui

B IIPOOUPKEY.

UccnenoBatenbckas pabota «Kak
00Xbsl KOPOBKA yposkail criacana —

0 COBPEMEHHBIX crocobax

OMOJIOTUYECKOH 3alUTHI paCTeHUI»
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Monyab «CoBpeMeHHbIe OHOTEXHOJIOTHH B cejlekium». 11 kiaace (34 v)

1. 'enernueckue pecypcsl 6 Crparerun COXpaHEHUSI T'€HETHUYECKUX
Poccun pecypcoB. CoxpaHEeHHE pacTEeHUM
in situ u ex situ.
buopecypcubie  kosutekuuu  Poccum.
Kosnexknust TreHeTHYecKuX pecypcoB
pacrennit BUP. T'epbapuit  BUH.
Kosnexknust reHeTHYecKnx pecypcoB
skuBoTHEIX BHUMIPXK. Komnekmun
kietok u  mraMmmoB  BHUMCXM.
HccnenoBatenbckas pabora

«ITo marepuanam dpopyma
«I"enetnyeckue pecypcol Poccum»

2. OCHOBBI T€HETUKH H 8 HacneacTBeHHOCTh U M3MEHYHUBOCTh —
CCIICKIINHN OCHOBHBEIC CBOMCTBa KHBBIX
OpraHnu3MoOB. HM3MeHYHUBOCTh

MyTalluOHHas 1 MO,[[I/I(I)I/IKaI_II/IOHHa}I.

PackpsIBaTh conep:kaHue TEPMUHOB U bubnuorex
TIOHATHI: COXpaHEHHUE pacTeHmi in Situ a lIOK

H ex situ.

OnuceiBaTh poriecc COXpaHEHUs

pactenuii B ycimoBusx in Situ m ex Situ.
XapakTepu3oBaTh CIOCOOBI COXpaHEHUS
pacTeHni B yCIOBHSX

In situ u ex situ.

Paznuuars CHOCOObI COXpaHEHUs
pacteHuil B yciaoBHsX in Situ u ex situ.
CpaBHUBaTh 0OCOOEHHOCTH COXpaHEHHsS
pacTeHuil B YCIOBUSIX

in situ u ex situ.

BrisBisiTe Hanboaee 3pGeKTUBHBIN MpUéM
JUIS COXpaHEHHs KOHKPETHOro oO0pasia
pacTeHuil.

XapakTepru3oBaTb OCOOCHHOCTH H

byHKIHH.

DopMyIHUPOBaTh M OOBSICHATH MPUHIIMIT iN

situ u ex Situ coxpaneHus

TE€HETUYECKUX PECYPCOB PaCTeHUN

PackpsiBaTh conep:kaHue TEPMHHOB U bubanorex
TTOHATHI: HAaCJIEJICTBEHHOCTD, a [IOK
n3MeHunBoCTh, reH, JIHK, PHK, Oemok,

3aKOH TOMOJOI'M4YCCKUX paaoB B
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3. Umxkenepus
B OMOJIOTUU pacTeHUN

15

I'en —  wMarepuanbHbli  HOCHUTENb HACIEACTBEHHON M3MEHUYMBOCTH.
HACJICICTBEHHOCTH ©  M3MeHYHBOCTH. OINUCHIBATH MPOSIBJICHUS
HyxknenHoBbIE KHCIIOTBI. MOIU(PUKAIIMOHHOH W MYTallMOHHOU
Jlokann3anus reHETHYECKOro MaTepuana U3MeHYuBOCTH, crpoeHne JJHK

B KieTke. Jlenenne kietok. Pemmkanus y PHK, Genkos.

JIHK. OcHoBHasi orMa MOJIEKYJISIpHOU XapakTepu30BaTh CTPOCHHE

Ouosioruy. ¥ QYHKIIUH HYKJICHHOBBIX KUCIIOT, OCITKOB.
Tpanckpunims. TpauCnsus.  pasnyyars THIIBI H3MEHIMBOCTH.

Myrauun. CpaBHMBAThH MyTAIIMOHHYIO

3aKOH TOMOJIOTHYECKHX PsI/I0B U MOAUGHUKANMOHHYIO  H3MEHYHBOCTb.
B HACJEACTBEHHON M3MEHYMBOCTH BrisiBasTE MOIMpUKAINKA B MyTaIUH.
H.N. BaBunosa B 1920 u 2020 rT. XapaKTepI/ISOBaTB 0COOEHHOCTU U
Ipakrudeckas pabora ¢byukuun IHK, PHK, Genkos.
«MouduKanroHHas H3MEHUHBOCTb ®opmynupoBaTh U OOBSICHATH MPUHIHUI

B IIPUPOJIE» (COOPATH M CPABHHTH JTUCTBA, najicTRys 3aKOHA FOMOTOTHIECKHX PAI0B

UBETKM C OJHOTO PACTCHHS H/MIM C g yaciencTBEHHON H3MEHUNBOCTH

Pa3HBIX).

HccnenoBatenbckas pabora «I' MO —
9TO MyTallMu WA MOIUPUKAITIH 7

Kierounass W TeHHAs HWHXEHEPUS PackpbiBaTh CcOjep)KaHUE TEPMHHOB U
PACTCHUIA Uil Pa3BUTHS CEJICKIHH. MOHATHH:  KJIETOYHAas W  TEHHas
[IpupoHO-TPaHCTEHHBIE PACTEHHUS. WH)XEHEPUSI PACTCHUI, T'€HETHYECKOEe
Pacrenuns-6nodadbpuku. penaktupoBanue, I'MO, in silico
BHOTEXHONOTHYECKHE METOIbI aHaITu3.

B CEJICKIMU PACTCHUIA. OmnuchIBaTh MpoIece KICTOYHOU H
['eHernueckoe pEIaKTHPOBAHWE TEHHOW  WHXKCHEPUH  PACTCHHI,
KYJbTYPHBIX pacTeHHi. YeM MPUHIAITBI TeHETHUYECKOTO

bubnuorex
a [IOK
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4. mxenepust
B OMOJIOTUH KUBOTHBIX

T€HETHYECKOE peIaKTUPOBaHKE
OTIIMYACTCS oT TeHETHUYECKOM
MO (PUKAITUH.

TTonck HOBBIX T'€HOB-MUIIICHEH:

CYIIIECTBYIOIIUE METOIUKH.
[Mposenenue Iin silico anasnmusa.

I'enHas MHXeHepUsl 3€pHOBBIX
KynbTyp. ' eHHas nHxenepus
XJIOIIYaTHUKA. T'ennasa HWHXCHCPUA

Tomata. I'eHHas WHXCHEPpHA  COH.

T'ennasa HWHXKXCHCPUA IO IOBBIX
KYJIBTYP. I'ennas HHXEHEPHUS
KapTodes.

IIpaktuyeckas pabota «IIpoBencuue in
silico aHaim3a WIS TOWCKA HOBBIX
ICHOB-MHUIICHEH I pPEIaKTHPOBAHUS

KYJIBTYPHOTO pacTeHus (Ha BBIOOD)»

CoBpeMEHHbBIE METO/IbI

B JKMBOTHOBOJICTBE: TPAHCIUJIAHTALIMS
SMOpPUOHOB,  XHMEpHBIE  JKUBOTHBIE,
KJIOHUPOBAHUE.

I'ennas

WHXXEHEpUs B

KHUBOTHOBOACTBCE.

penaktupoBanus, cozaanue ['MO,
stansl in Silico ananmsa.
XapakTepu3oBaTh COBPEMEHHBIE
JOCTHKEHMS TEeHHOM ®W  KJICTOYHOH
WHXXEHEPUU PA3HBIX BHUIOB PACTECHUH,
nposezenue in Silico ananuza.

Paznuuare  TreHHYIO W KJIETOYHYIO
WHXEHEPHUIO.

CpaBHHBATh OHMOTEXHOJOTUIECKUE
METOZBl B CEJICKI[UU PaCTCHUI.
BrrsiBiste paznuuus MEXITY
TEHETUYECKUM PEIAKTUPOBAHUEM U
T€HETUYECKOU MoaubUKaIueH.
XapakTepu3oBaTh OCOOCHHOCTH U
GyHKITUN.

DopMymHpoBaTh U OOBSICHATH TMTPUHITUI
KJIIETOYUHOW W TEHHOHM MHXCHEPHUH,
TEHETUYECKOTO  PEJaKTUPOBAHUS U
reHeTH4YecKoi

MO AU (PHUKAITIT

PackpeiBaTh comep)kaHHE TEPMHHOB H
MMOHSTHH.

OnuceiBaTh TPAHCIUIAHTAIIUIO SMOPHOHOB,
XUMEPHBIX KUBOTHBIX, KIIOHUPOBAHUE.
XapakTepu3oBaTh  TPAHCIUIAHTALIUIO
SMOpPUOHOB, XHUMEPHBIX >KUBOTHBIX,

KIJIOHUPpOBAHUC.

Kontponen bubmuorex
as pabota alIOK

M0 MOAYIIO

«CoBpeme

HHbIE

OMOTEeXHOJI

oruu B
ceJIeKInm»
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HUTOI'O I10 MO VJIIO

OBIIEE KOJIMYECTBO
YACOBIIO
I[TPOTPAMME

34

68

[Ipaktuyeckas padota «[IpoBeneHwue in
silico amanmm3a Ui TOHMCKAa HOBBIX
TeHOB-MHILIEHEH /IS peIaKTHPOBAHHS
KUBOTHOTO» (Ha BBIOOD).
Hccnenosatenbekas pabora
«['eHHasT WHXEHEepUs KUBOTHBIX:

APTYMCHTEI 3a U ITPOTUB»

Paznuuars TpaHCIIaHTaLMIO

SMOPHOHOB,  XHMEPHBIX  JKUBOTHBIX,
KJIOHUPOBAHHUE.
CpaBHuBaTh TpPaHCIUIAaHTALUIO
SMOpPHUOHOB,  XUMEpPHBIX  JKUBOTHBIX,
KJIOHUPOBAHHUE.

XapakTepru3oBaTh 0COOCHHOCTH U
(GyHKIMH.

DopMymHpoBaTh U OOBSCHATH TPUHITUI
TeHHOW  WH)XCHEPHUH, TEHETHYECKOTO
peIaKTUPOBAHUS

Y TEHETHYECKOU MOAU(PHKAITIT
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. «'enetuka, cenekuuss U arpobuorexHosorus pacteHud. 10—-11 xmacce» (E. K.
Xuecrkuna, E. A. KposuioBa, 10. B. YxaroBa u ap.; cepus «Illar B arporex»,
«IIpocBemenue», 2026)

METOAUYECKHUE MATEPHUAJIBI IS YUYUTEJIA

1. «l'eHeruka, cenekius U OMOTEXHOJOTHS PACTCHUN W KUBOTHBIX. MeTOAUYECKOE

noco6ue k auaun YMK |, Illar B arpotex"» (aBTop E. H. Boponnna).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

o Oo0pa3zoBarenbublie miaargopmbl («Poccuiickas anekTponHas mkona» (POII),

«IKnacey, «Yun.py», Stepik). surwiki.admsurgut.ru +1

o Ilopranst u karanoru (Poccuiickuii o06mieoOpa3oBaTeIbHBIN  MOpTAT —
window.edu.ru, «Enunas kominekuus 1u@poBbIX 00pa3oBaTebHBIX PECYPCOBY —

school-collection.edu.ru).

« Hayunble u npoduabubie pecypcesnl (KubGepJleHunka ajis HaydyHBIX CTaTei,

CIICIIUATIN3UPOBAHHLBIC 0a3sl 110 HpCI[MGTy).

o MHucTpymenTnl ais coBmectHoii padorsl (Google Docs, Miro, Trello — ecnu B

Kypce €CTb MPOEKTHAs JAESATEIbHOCTD).

o CepBucol ans co3ganusi koHrtenta (Genially, Learning Apps — s

MHTEPAKTUBHBIX PE3CHTALNI U UTD).

HUHTEPHET

Pecypchl ayisi 9KCKypcHii, UCCIEA0BATEIbCKUX PabOT, MOMCKAa HAYYHBIX HalpaBICHUMH,

KOHTaKTOB JTA00OpAaTOPUH M aKTya IbHBIX ITyOIUKAIIHIA.

o ®UII buorexnonornu PAH (fbras.ru) — pasnen «Hayka» u «Ilyonukammmy»: s
TeMbl ~ «bHOTeXHOJOTHMS KAk  HaykKa», 3HAKOMCTBA C  COBPEMCHHBIMH

HaIIpaBJICHUAMMN.
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®I'bHY BHHMUCHB (vniisb.ru) — Hay4yHble HamnpaBICHHS W MPOCKTHI II0
CENbCKOXO3AMCTBEHHOM OMOTEXHOJOTHUU: MOAXOAUT I HCCIEI0BaTEeIbCKOU
pabotel «Co3nianue 6akTepHii, CiocoOOHBIX MepepadaTbiBaTh HEPTH...» U AJIs OJI0Ka
PO arpoOUOTEXHOJIOTHH.

®I'GHY ®UIl BUP um. H.W. BaBuiosa (VIir.nW.ru) — KOJIEKIIUHA TEHETHYSCKUX
pPECYpCOB  pACTCHMIA, ONKMCAHUE eX situ-coxpaHeHus: 0a3za Ui MOAYJA
«["enernyeckue pecypcbl Poccum» 1 TeMbI TIPO in Vitro- ¥ KPHOKOJIESKIIHH.
®I'bHY BHUMCXM (arriam.ru) — MHKpOOHOJIOTHS U OHOTEXHOJOTMH B
CCJIbCKOM XO3SAUCTBE: JJI TEM MPO MHUKPOOPTaHHU3MBI M OMOJIOTHYECKUE CPEICTBA
3alUThl PACTCHUM.

®I'BHY UIul’ CO PAH (bionet.nsc.ru) — rexernka, [UTOJIOTHS, COBPEMEHHBIC
METO/IbI: OTIOpa JIJISl TEM 10 M'€HHOW WHKEHEPUH U PEIaKTUPOBAHUIO T€HOMA.
PIAY-MCXA wum. K.A. TummpszeBa (timacad.ru) — oOpa3oBaTe/bHbIC
OpOrpaMMbl, Hay4HbIC IIEHTPBI, MPAKTHKH: YAOOHO IS NpOo(OpPHEHTAIMH H

IIAaHUPOBAHUA 3KCKYPCHUU «buorexnomorus: HaYyKa U JKU3Hb)».

Hayunbie 0a3b1 1 0M0JIMOTEKH (ISl MCCJIE0BATEILCKIUX U CEMHUHAPCKUX pPadoT)

Pecypcol 1t moncka IuTeparypsl, cTaTeil, 0030poB 1Mo TeMaM Kypca.

eLIBRARY.RU (elibrary.ru) — pycckosi3bIluHbIe Hay4HbIE CTAThbH, IUCCEPTAIIUH,
coopauku KoHpepeHui. [loaxoauT mIsi BCceX HCCIEAOBATEIbCKUX padoT (mpo
koswteknuw, . J1. Kapnieuenko, 'MO, in silico-aHanus u T.1.).

KubepJlennnka (cyberleninka.ru) — OTKpBITBIH JOCTYIT K HaydHBIM CTaThsIM.
Yno6HO, KOorga HY)KHO OBICTPO MOA00paTh 3—5 HMCTOYHHMKOB IS JIOKJIaJa WU
pedepara.

Google Scholar (scholar.google.com) — mouck 1o KiIt0YeBBIM CJI0BaM Ha PYCCKOM
U aHIVIMICKOM, ToAOOp 0030pOB M LMTUPOBAaHMSA. XOpPOUIO Uil TeM MO In

silico-ananu3y, reHHON WH)XXEHEPUH, PUTOTOPMOHAM.

OoOpa3oBarenbHbie IATGOPMbI U Meaua (IJI BUIEO0, JEKIU, HHTEPAKTHUBHbBIX
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MaTepHaJjoB)
[lonxonsT nis AEMOHCTpALUK, aKTyaJln3al[uy 3HaHUW, CAMOCTOSTENIbHON paOOThI.

o «Poccmiickasi 3jexkTpoHHasi mkoaa» (POI) (resh.edu.ru) — ypoku Mo
OHMOJIOTMH, TEHETHKE, OCHOBAM CEJICKIMU: MOXKHO OpaTh (pparMeHThl I TeM
«O061Ue MOHATHS OHOTEXHOIOTHH», K OCHOBBI TEHETHKHU M CEJIEKIIAN.

o Stepik (stepik.org) — Kypchl MO OHOTEXHOJIOI'MH, MOJICKYJISIPHOM OWOJIOTHH,
OvonHpopMaTHKe: TOJOUAYT A yriyoseHus mo temMaM «KyiabTypa KIETOK U
TKaHei», «['enHas umxeHepus», «In silico ananuszy.

o «Cmotpum» (BI'TPK) (smotrim.ru) — nokymenTanbhbie ¢uiabmbl 1po H.H.
BaBuiioBa, KOJJICKIIMU CEMsIH, OMOTEXHOJOTHHU: YA00HO sl TeM «[ eHeTHueckue

pecypchl», «3aKOH TOMOJIOTUYECKUX PAIOBY, «bOJIe3HN 1 UMMYHUTET PACTEHUI.

BuounndopmaTnyeckue W MOJIEKYJISIPHO-OMOIOTHYeCKHEe cepBUCHI (st in

silico-mpakTuk)

I(pHTHHGCKH BaXXHbI IJISI IIPAKTHYCCKHUX pa60T 10 IIOHUCKY IeHOB-MHUIIICHEH U dHAJIN3y

HOCHGHOB&TGHLHOCTCﬁ.

« NCBI (National Center for Biotechnology Information) (ncbi.nlm.nih.gov) —
0a3pl nmanHbiXx HykieoTuaoB (GenBank), OenkoB, mnctpymentst BLAST: mus
npakThuueckol pabotel «lIpoBenenue in silico aHanmm3a I IMOMCKa HOBBIX
TE€HOB-MUIIEHEW.

« Ensembl (ensembl.org) u UniProt (uniprot.org) — aHHOTHpPOBAaHHBIE TCHOMBI U
OeJIKOBBIE MOCIEA0BATEILHOCTH: YA00HO, YTOOBI MTOKA3aTh, KAK UCKATh T€HBI U UX
byHKIHH.

« BLAST  (blast.ncbi.nlm.nih.gov) @ —  wHCTpyMEHT  mius  CcpaBHCHWUS

MOCJICIOBATEIHLHOCTEN : TOIOUAET Kak 0a30BBIN IpuMep in silico-aHann3a Ha ypoke.

HNPUJIOKEHHUE. ®UJIBbMbI U 3AIIMCHU TEJIEBU3NOHHLBIX ITPOI'PAMM
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Mopyib «ArpoTeXHOJIOIMH HAacTOsAIero u oyaymero». 10 kiaace

Tema 1. Buomexnonozua Kak Hayka

Joxymenrtanbubiil puiabsm Ceprest bpunesa «HoBblit cet. Hukonait BaBunosy. —
URL.: https://smotrim.ru/video/2618068

Hoxkymentanbubiii puiibM «CeMeHa, KoTopble cracyT yenoBeuecTBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

Mopyab «CoBpeMeHHbIe OMOTEXHOJIOTHH B cejiekuum». 11 kinace

Tema 1. I'enemuueckue pecypcwt Poccuu

JlokymeHTanbHbIi priibM «30710TOM 3emeHbIi 3amnacy. 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. Ocnogvl cenemuru u cenekyuu

dunbmbl U3 nukia «Matpuiia Haykn». Science and plants. Hayka u pactenust.
3epHoboboBsIe. — URL: https://www.youtube.com/watch?v=nCfodl1Fpa8

Tema 3. Husicenepusn 6 6uonozuu pacmenui

dunbmbl U3 nukia «Matpuiia Haykuy. Science and plants. Hayka u pactenus.
['enetnueckoe penaktupoBanue. — URL: https://tvspb.ru/programs/releases/107337/

40


https://smotrim.ru/video/2618068
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete
https://smotrim.ru/video/2594704
https://www.youtube.com/watch?v=nCf9dl1Fpa8
https://tvspb.ru/programs/releases/107337/

