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INOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma kypca «bHOTEXHOJOTHS» MJii CpEOHEro  OOIIero
oOpa3zoBaHus (Jajsee — mporpamma) paspaboTaHa B COOTBETCTBHU C TPEOOBaAHUSIMH
denepaqbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPETHEro OOIIero
obopazoBanus (PI'OC COO), opueHTHpOBaHA Ha OOECIEYCHUE WHIUBUIYATBHBIX
noTpeOHOCTEH 00yUalOIUXCsl M HAIIPaBIIeHA Ha TOCTIKEHUE TUTAHUPYEMBIX Pe3yIbTaTOB
OCBOEHUSI MPOTPAMMBI CPEIHETO O0IIeT0 00pa30BaHUs C YUETOM BBIOOpA YYaCTHHUKAMHU
00pa30BaTENbHBIX OTHOIIEHUN KYpCOB BHEYPOUHOW JIESTENBHOCTH. IJTO TO3BOJSET
oOecreuuTh eIMHCTBO 00s3aTenbHbIX TpeOboBaHuii ®I'OC COO Bo BceM NpOCTpaHCTBE
IIKOJILHOTO 00pa30BaHUA: HE TOJIBKO HAa YPOKE, HO U 3a €ro NpeesIaMu.

Hacrosimuit kypc npenHa3HadyeH AJis YIrIIyOJIGHHOTO M3y4YeHUs OMOJIOTHYECKUX
SBJICHUM U 3aKOHOMEPHOCTEH, paciiupeHnsi 0a30BbIX 3HAHUMN, Pa3BUTUS MPAKTUYECKHUX

YMEHUH U HABBIKOB B COBPEMEHHOI OUOIOTHH.
AKTYaJIbHOCTH peaju3aliy NPOorpaMMBbI

[IporpamMmoii mpenycMOTpeHO (OPMUPOBAHHWE COBPEMEHHOI'O TEOPETHUUYECKOTO
YPOBHSI 3HaHUW, a TaKXKe MPAKTHUYECKOro OmbiTa paboThl € J1abOpaTOPHBIM
000pyZOBaHUEM, OBJIAJICHUE MPUEMAMH HCCIEAOBATENIbCKON AesATeabHOCTH. MeTo bl
opraHu3zalu  oOpa3oBaTeIbHOM W HAyYHO-HCCIIEJOBATENbCKONM  J1€ATEIbHOCTH
IpelycMaTpuBalOT (POPMUPOBAHUE Yy OOYyYaromMXCs HECTaHIApPTHOTO TBOPUYECKOIO
MBIILIEHUS, CBOOOIbI CAMOBBIPAKEHUS M MHAUBUAYAJIBbHOCTH CYXICHUM.

Jlig MOJIHOTO y4eTa MOTpeOHOCTeH 00yyarouuxcs B MPOrpaMMe HCIOJb3YeTCs
nuddepeHIUPOBaHHBIM TOAXO0A, YTO CTUMYJHPYET OOydYaromerocss K YBEJTUYEHUIO
NOTPEOHOCTH B MHANBUAYATHLHOMN, HHTEIJICKTYATbHOW W MO3HABATEIHHON JEATETLHOCTH
Y Pa3BUTHIO HAYYHO-UCCIIEOBATENbCKUX HAaBBIKOB. [IporpamMma cranet BocTpeOoBaHHOM
B IIEPBYIO oOuepenb OOy4arolMMHUCS, KOTOpbIE HMMEIOT CTOMKUH  HMHTEpec
U COOTBETCTBYIOIYIO MOTHUBALIMIO K M3YyYEHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO
LIMKJIAa, ECTECTBEHHBIX HayK U TEXHOJOTUH.

B Hacrosimiee Bpemsi OMOJIOTMYECKOE O0Opa3oBaHWE JIOJDKHO OOCCICYHTH
BBIITYCKHUKAaM BBICOKYIO OHMOJIOTHUYECKYIO, 3KOJOTUYECKYIO U MPUPOJIOOXPAHUTEIBHYIO

IPaMOTHOCTb.



3HaHWS B 00JIACTM OCHOBHBIX OWOJIOTMYECKHUX 3aKOHOB, TEOpHH U WJACH
GbOpMHPYIOT HPABCTBEHHBIE HOPMBI W TIPUHITUIIBI OTHOIICHHUS K J>KHUBOM TIPHPOJE.
B kadecTBe NEHHOCTHBIX OpPUEHTUPOB OHMOJOTUYECKOTO OOpa30BaHUSl BBICTYMAIOT
OOBEKTHI, M3y4aeMble B Kypce OHOJIOTHH, K KOTOPHIM Y ydamuxcsi (OpPMHPYETCS
LIEHHOCTHOE OTHOILIEHUE. [Ipr 3TOM Beylyr0 pOop UIPAOT NO3HABATEIBHBIE [IEHHOCTH,
TaK KaK JJAaHHBI y4eOHbIN MpeAMET BXOJMUT B TPYIIY MPEIMETOB IMO3HABATEIHHOIO
[MKJIa, TJaBHAs IeJb KOTOPBIX 3aKIIOYACTCS B HM3YYEHHUU COBPEMEHHBIX CIIOCOOOB
pemieHusi T00ambHBIX MpobieM coBpeMeHHOCTH. [Iporpamma mpecienyeT HE TOJBKO
oOpa3oBareiabHble, HO M BOCHUTATEJbHBIC IIE€JIM, IOCKOJbKY OHa CIHOCOOCTBYET
(bOpMHUPOBAHUIO IKOJIOTHYECKOTO U OMOTEXHOJIOTMYHOTO MBIIUICHUS Y TIOIPACTAIOIIETO

ITIOKOJICHHUS.
BapuanTsl peaqu3anuu nporpaMmmbl 4 GOpMbI IPOBEICHUA 3aHATHI

Peanuzanus nporpaMmsel npeanosiaraeT UCIoiab30BaHUEe GopM pabOThI, KOTOPbIE
NpPEeIyCMaTpUBAIOT AaKTUBHOCTb M CaMOCTOATEIBHOCTh OOYyYaroUIuXcsl, COYETaHUE
UHAMBUIYQJIbHO MW TPYNIOBOM paboOThl, MPOEKTHYHO U HCCIEA0BATENbCKYIO
NeSTeNIbHOCTh. Takum 00pa3oM, BOBJIIEYEHHOCTh 00YYAIOIINUXCS B IaHHYIO BHEYPOUHYIO
NeSATEIbHOCTh TO3BOJIUT OOECIEeUUTh WX CaMOOIpPEAENIEHHUEe, pPACIIUPUTh 30HBI
MOMCKAa CBOMX HWHTEPECOB B pPa3MYHBIX C(epax eCTECTBEHHO-HAYYHbIX 3HAHU,
IIEPEOCMBICIUTh CBOM CBSI3M C OKPYXAIOIIMMH, CBOE€ MECTO CpPEIU APYIUX JIIOACH.
B uenom peanusaunus nporpaMMbl BHOCHT BKJIaJ B HPAaBCTBEHHOE U COLMAIbHOE
dbopMUpOBaHUE JIUYHOCTH.

[Iporpamma MoxeT ObITh peanu3zoBaHa B pabote ¢ oOydaroniumucs 10 u 11
KJIACCOB.

[Iporpamma Kypca paccuutana Ha 68 4acoB, B paMKax KOTOPBIX MPEXYCMOTPEHBI
Takue QopMbl paboThl, Kak Oecelpl, AUCKYCCHUH, MAacCTEep-KJIACChl, 3KCKYpPCHH
Ha MPOU3BOJCTBO, aHAJIU3 KEWCOB, BCTPEUYH C IMPEACTABUTEISIMH pa3HbIX Mpodeccui,
npodeccuoHanbHble MPOObl, KOMMYHUKATUBHBIE M JEJIOBbIE HWIPbI, KOHCYJIbTallUU
nejarora v rncuxoJiora.

[IporpaMmma MoOkeT OBITH peajM30oBaHa B TEUEHHE OIHOrO ydyeOHOro roja
c obyuarommmucsa 10 m 11 kimaccoB, ecnu 3aHITHS TMPOBOASTCA 2 pa3a B HEACIIO.
WNnu B TedeHue NBYX JIET, €CJIM 3aHATHS NPOBOAATCA 1 pa3 B HEJENIo Uil KJIAcCOB

OMOJIOTHYECKOT0 WM OMOTEXHOJIOTMYECKOTO HAIIPABIICHUH.



B3aumocBsi3b ¢ penepajbHOM padoyeil NPOrpaMMoil BOCIMTAHUSA

[Iporpamma Kkypca pa3zpaboraHa ¢ yueToM pexomMeHAamunil dhenepaibHoi padboueit
IporpaMMbl  BOCIIUTAHHUSA, YYWUTHIBAET IICHUXOJOTO-MEIaroruyeckue  OCOOCHHOCTH
JAHHBIX  BO3pPACTHBIX  KaTeropuid. OTO MO3BOJSET HAa MPAKTHUKE COEIUHHUTH
00y4aroIyl0 ¥ BOCIUTATEIbHYIO ACSITEIFHOCTD MEarora, OpUeHTUPOBATh €€ HE TOJIBKO
Ha MHTEJUIEKTYaJbHOE, HO U Ha HPABCTBEHHOE, COLMAIBHOE pPa3BUTHE PEOEHKA. ITO
MPOSIBIISIETCSI B:

— BOCHHUTAHUHU OCO3HAHHOMW HKOJIOTMYECKU IPABUIBHOW MOTUBALIUY B MIOBEICHUN
U JIeITEIBbHOCTH 4Yepe3 (POPMHUpPOBAHME CHCTEMBbI YOEXKJEHUM, OCHOBaHHBIX
Ha KOHKPETHBIX 3HAHUSIX;

— CTAHOBJICHUM JIMYHOCTH OOYyYarOmIUMXCsl KakK IEJIOCTHOW, HaxoJsencs
B TAPMOHMH C OKPY>KAIOIIUM MHUPOM, CLIOCOOHOM K PELICHUIO SKOJOTUYECKUX MPOOIeM;

— MPUOPUTETE JTUYHOCTHBIX PE3YIbTATOB PEATU3ALNH IPOrPAMMbl BHEYPOUHOU
NEeATEIbHOCTH, HAlIEAIINX CBOE OTPAXKEHHE U KOHKPETH3aLUIO B (peepanbHOil pabouei

IIporpaMmbl BOCITUTAHUA.

Oco0enHocTu padoThI eAarora 1o nporpamMme

3ajaya memarora  COCTOMUT B TOM, YTOOBI  CONPOBOXKIATh  IPOLECC
npo(ecCUOHATbEHON OpHEHTALIMKM 00Y4arOIINXCsl, pACKPbIBAsI MOTEHIMAN 00y4YarOIIUXCs
yepe3 BOBJIICUEHHE B MHOr0OOpa3HyI JesTEIbHOCTb, OPraHW30BAHHYIO B Pa3HbIX
dbopmax.

[Ipu s3TOoM pe3ynabraTroM padOTHl MeAarora B TMEPBYID OuYepenb SBIAETCA
JUYHOCTHOE Pa3BUTHE peOeHKa. JINYHOCTHBIX pe3yJbTaTOB IMENaror MOXKET JOCTHYb,
yBJeKasg peOeHKa COBMECTHOW M MHTEPECHOU UM 000UM JIEATEIbHOCThIO, YCTaHABIMBAs
BO BpeMsl 3aHATUH A0O0pOKeNIaTeNbHYI0, MOIACPKUBAIOIIYI0 arMocdepy, Hachlas
3aHATHS UEHHOCTHBIM cojAepkaHueM. Kpome Toro, mporpamma HpeaycMaTpuBaeT
OpraHu3aINIo0 YKCKYPCH, MpocMoTp (GUIbMOB U 3anuceit TB-nporpamm.

[Ipy wu3yyeHun  OOy4aIOUIMMHCS  NPOTpaMMBbl  IEJAror  OCHOBBIBAETCS
Ha HECKOJIbKUX OCHOBOIOJIATAIOIINUX MIPUHIIMIAX 00yYeHUsI:

— MPUHLNI UHTETPATUBHOTO MOJAX0/1a K 00yYeHHUI0. DTOT IPUHIUI UMEET
NEPBOCTENEHHOE 3HAaYeHHE, TaK KaK YCBOCHHE MOJIy4aeMbIX 3HAHUN IO OMOTEXHOIOTHH
IIPEANOJIAraeT TECHYIO B3aUMOCBS3b pPa3HbIX ypoBHEN. [1epBbIil ypOBEHD —
MEXITPEIMETHBIN — MPENOoJIaracT B3auMOCBSI3b OMOJIOTHH ¢ KYpCOM 10 XUMUU. BTopoi
YPOBEHb — IIPEIMETHBIN — 00YCIIOBJIEH B3aUMOIPOHUKHOBEHUEM Pa3HbIX
Ononornyeckux KypcoB (OOTaHWKH, 300J0THUH, (U3HOJOTUUA W APYTHX) B TIpolecce
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CTAaHOBJICHUSI M M3y4eHHs OuorexHosornu. Kpome TOro, joruka OCBOEHUs
MaTepHuaa mporpaMMbl MPEANOoJaraeT ABMKEHUE OT OOLIEro K YaCTHOMY M, Ha
HOBOM YPOBHE, BO3BpAIIEHUE OT YACTHOrO K O0LIEMY.

— TPUHUUII HATJISTHOCTH;

— TPUHIIIT JOCTYTHOCTH;

— TIPUHLHUI OCO3HAHHOCTH.

[TpumepHas cxema MpoBEICHUS 3aHITHH 0 IPOTPAMME MOXKET OBbITh
TaKOMU:

1. OObsicHEHHE TEOPETUUECKOTO MaTepHalla 110 TEME.
2. IloaroroBka K J1abopaTOPHOMY WJIM MPAKTHUYECKOMY 3aHSATHUIO,
o0CyKIeHre 0ObEKTOB JJIs IPAKTUUYECKOIO 3aHATHUS.
3. IlpoBeneHne MpPaKTUYECKOTO 3aHATUS — OCHOBHAas 3ajaua
OCBOEHHUE METOJI0JIOTMH JTaHHOTO YKCIIEPUMEHTA.

4. AHnanu3 pe3yJIbTaToB IKCIEPUMEHTA.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA

3aHATHA B paMKax IIpOorpaMmbl HalIPaBJICHbBI Ha obOecreueHue JOCTHIKCHUA
06yT—IaIOIHI/IMI/IC$I cieayromux  JUYHOCTHBIX, MCTAIIPCAMCTHBIX W HIPCAMCTHBIX

00pa30BaTENbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATbDI:
8 chepe 2parxcOancKko20 60CNUMAHUA:

— TOTOBHOCTb K COBMECTHOH TBOp‘IGCKOI;'I ACATCIbHOCTH IIPHU  BBIIIOJIHCHHUU

OMOJIOTHYECKUX OKCIICPUMCHTOB,

— CIOCOOHOCTH OIIPCACIIATDH CO6CTB€HHYIO IIO3UIHIO II0 OTHOIICHHIO K ABJICHUAM
COBpGMGHHOI?I JKU3HHU U OOBICHSITH cC,

— TOTOBHOCTb K COTPYAHHUUYCCTBY B IMPOICCCE COBMCCTHOI'O BBLIINTOJIHCHHA y‘l€6HBIX,
IMTO3HABATCJIbHBIX MW HCCICAOBATCIBbCKUX 3aJa4d, YBAXXUTCIIbBHOMY OTHOIIICHUA
K MHCHHUIO OIIMIOHCHTOB IIpH O6CY)KI[€HI/II/I CIIOPHBIX BOITPOCOB OHMOJIOTHYECKOTO

COJICPKAHHS;
6 cqhepe nampuomuueckozo 60CNUMAHUA:

— LEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACICIUI0 U TaMSITHUKAM HIPUPOJbI,
nocTikeHusAM Poccun B Hayke;

— CIIOCOOHOCTH OLICHUBATh BKJIA[ pOCCI/II>’ICKI/IX YUYCHLIX B CTAHOBJICHUEC M PAa3BHUTHC
6I/IOJ'IOFI/II/I, IMOHMMAaHUE 3HA4YCHUSA OWOJIOTMM B IIO3HAHHWH 3aKOHOB IIpHUPOJLI,

B JKXM3HH YCJIOBCKAa U COBPCMCHHOI'O O6HleCTBa;

6 cz])epe nyoeuo-upaecmseuuozo eocnumanus.

— CIIOCOOHOCTH OICHMBATb CHUTyallUIO W MPHWHHUMATb OCO3HAHHBIC PCIICHUS,

OPUCHTHUPYACH HaA MOPAJIbHO-HPABCTBCHHBIC HOPMBI 1 LICHHOCTH,

— OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOCHHUE YCTOMYHUBOTO OYTyIIETO;
6 cghepe Icmemuueckozo 60CHUMAHUA:
— TIOHUMaHME SYMOIIMOHAJILHOTO BO3IEHCTBUS YKUBOM IPUPOIBI U €€ IIEHHOCTh;

6 cghepe puzuueckozo eocnumanus:



ITOHMUMAHHEC ICHHOCTHU 3JOPOBOIo 1 0e301acHoro 06p338. KHN3HH,

OCO3HaHWE TIOCIEJCTBUA U HENPUATHE BPEIHBIX MPUBbIYEK (ymoTpediieHue

AJIKOT0J1s5, HAPKOTHUKOB, KYpEHUs)

6 cihepe mpy006020 éochumanus:

TOTOBHOCTb K AaKTUBHOM JEATENBHOCTH OHOJOTHYECKOM U HKOJIOTHYECKOM
HampaBJIeHHOCTH, CIOCOOHOCTh MHUIIUMPOBATD, IJIAHUPOBATH U CAMOCTOSTEIIEHO
BBITIOJIHATH TaKYIO €ATEIbHOCTD;

MHTEpEC K MPAKTUUIECKOMY H3YUEHHIO PO EeCcCUuid, CBSI3aHHBIX C OMOJIOTHEIH;
TOTOBHOCTb M CLIOCOOHOCTH K 00Pa30BaHUIO U CAaMOOOPA30BAaHUIO HA MPOTSHKEHUH

BCEH JKU3HU;

6 c¢epe IKO0J102UUEeCKO20 eocnumanus.

HKOJIOTMYECKHU 11€JIECO00pa3HOE OTHOIIEHUE K MPUPOJIC€ KaK MCTOYHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSI  AKOJIOTMYECKOW  KyJIbTYpbl: NPUOOpPETEHHE  OIbITa
IJIAHUPOBAHUSI TOCTYNIKOB M OLUEHKA HX  BO3MOXHBIX  IOCJIEICTBUM
JUISL OKPY’KAKOLLIEN Cpebl;

CIIOCOOHOCTh HCIOJB30BaTh MpHOOpETaeMble MPU HU3YyUYCHUU OWOJIOTUM 3HAHUS
U yMEHUA TPpU PEIICHUH TMpoOJieM, CBSI3aHHBIX C  palMOHAIHHBIM
MPUPOOTOIb30BaHNEM  (COONIIOZICHUE TPaBWJI  TOBEJIECHUS B  TMPHUPOJIE,
HANpaBJICHHBIX HA COXPAaHCHUE PABHOBECHUA B JKOCHCTEMAX, OXPaHy BHUIOB,
KOCUCTEM, Orochepbl);

AKTUBHOE HEIPUATHE JNCHUCTBHUM, MPUHOCAIIUX BPEI OKPYKAKOIIEH IPUPOTHOU
cpeje, yMeHHUE MTPOTHO3UPOBATh HEOJIArOMPUSTHBIE YKOJIOTHYECKHUE TTOCISICTBUS

MPEANTPUHUMAEMBIX JICMCTBUM U MIPEAOTBpAIATh UX;

6 chepe nayunozo noznanusa:

MOHMMaHue crenuukd OWOJIOTMH KaK HayKH, OCO3HAHHE €€ POJH
B ()OPMHUPOBAHUHU PAIMOHATHHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUE IIEIIOCTHOTO
IIPEICTABIICHUS 00 OKPYXKAaloIIeM MHpE KaK O €IUHCTBE IPHUPOIBI, YeIOBEKa
U 00IecTBa, B MO3HAHUU TPHPOIAHBIX 3aKOHOMEPHOCTEH M pEIICHHUH IMpodiieM

COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS;

y6e}K,IICHHOCTB B 3HAYUMOCTH OHOJIOTHU JJIA COBpCMCHHOI\/’I OUBHUIIN3allH
oOecrieueHrue HOBOTO YPOBHA pasBUTHUA MCAUIHHBI, CO3AAHUC IICPCIICKTUBHBIX

OMOTEXHOJNOTH, CIOCOOHBIX pellaTh PECypCHbIE MpOOJeMbl  Pa3BUTHUSA
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4CJIO0BCUYCCTBA, ITOHUCK HYTeﬁ BbIXOJa H3 II100aJbHBIX JKOJIOTHUYECKUX HpO6J’ICM

n o0eclieyeHue Mepexona K YCTOWYMBOMY Pa3BUTHIO, PALMOHAIBHOMY



UCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJAPTOB.

3aMHTEPECOBAHHOCTH B MOJIYICHUH OMOJIOTMUECKUX 3HAHUN B IEJSIX MOBHIIICHHUS
O0IIel KyJIbTyphl, €CTECTBEHHO-HAYYHONH T'PaMOTHOCTH KaK COCTaBHOW dYacTu
(GYHKIIMOHATBFHOW TPAMOTHOCTH OOydJaronuxcsi, (GopMUPYEeMOH MpH H3YICHUHU
OHOJIOTUH,

MOHUMAHUE CYITHOCTH METOJIOB TO3HAHUS, WCIOJb3YeMBIX B E€CTECTBEHHBIX
HayKaxX, CHOCOOHOCTh WCIHOJB30BaTh TIOJIy9aeMble 3HAHUS [JIsI  aHajau3a
U OOBSICHEHHUS SIBIICHUN OKPYKAIOIIET0 MUPA U MPOUCXOASAIINX B HEM U3MEHEHUI;
yMEHHUE JeJlaTh OOOCHOBAHHBIC 3aKIIOYCHUS Ha OCHOBE HAy4YHBIX (DaKTOB
Y UMEIOIINXCS TAHHBIX C IEJIBIO TIOYYCHUS IOCTOBEPHBIX BHIBOJIOB;
CIIOCOOHOCTh ~ CaMOCTOSITEIBHO ~ HWCIIOJIB30BaTh  OMOJIOTHUYECKHE  3HAHUS
JUTSL petieHust po0JIeM B peasbHbIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAHHWE IIEHHOCTH HAyYHOH JeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIHPHOCTh HHIUBUAYAIHHO U B TPYIIIIC;
TOTOBHOCTH M CTIOCOOHOCTB K HEMTPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHUIO,
K AaKTUBHOMY TIIOJYYEHHUIO HOBBIX 3HAaHUN MO OHOJOTMHM B COOTBETCTBUU

C JKXU3HCHHBIMU HOTpC6HOCT5IMI/I.

METANIPEIMETHBIE PE3YJIbTATDI:

B C(])epe OBJIAICHUA YHUBECPCAJIBbHBIMHA y‘-l@ﬁHbIMI/I NMO3HABATEJIbHbIMH J1€iiICTBUSIMHU:

Oazoenle no2uuecKue oelucmeus:

CaMOCTOSATENLHO (DOPMYIUPOBATH M aKTYaJIU3UPOBATh MIPOOJIEMY, pacCMaTPUBAThH
€€ BCECTOPOHHE;

UCIIOJIB30BATh TIPH OCBOSCHUHW 3HAHHMH IMPHUEMBI JIOTHYECKOTO MBIIICHUS (aHAIIN3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukauu, OOOOIIECHUs), PACKpPbIBAaTh CMBICI
OMOJIOTUYECKHUX TIOHATHH (BBIACIATHh UX XapaKTEepPHBbIC MPHU3HAKH, YCTAHABIMBAThH
CBSI3U C IPYTUMH MOHSATUSMH );

ompenenaTh IENW JCITCIBHOCTH, 3ajaBas TMapaMeTpbl HM KPUTCPUH HX
JOCTUKEHHUS, COOTHOCUTD PE3YJIbTaThl ACATEILHOCTH C TOCTABJICHHBIMHU IEJISIMU;
WCIIOJIh30BaTh OWMOJOTHYECKHE TOHATHS JUisi OOBSICHEHHS (PAKTOB W SBICHUN
KUBOU MIPUPOIBI;

CTPOUTH JIOTUUECKHE pacCyKIeHUs (MHIYKTUBHBIC, EAYKTUBHBIC, TI0O aHAJIOTHUH),
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BBIABJIATE 3aKOHOMCPHOCTH M IIPOTHUBOPCUHUA B pPaCCMATPUBACMBIX SABJICHHAX,

(hOpMyIHpPOBATh BBIBOJIBI M 3aKITIOUCHUS;

— HNPUMCHATHL CXCMHO-MOZICJIBHBIC CPCACTBAa AJIA IPCACTABICHHA CYIICCTBCHHBIX
CBSI3€M M OTHOIICHUH B HN3y4aCMbIX OMOJIOTUYECKHX O6’I)CKT3.X, a TaKXC
HpOTI/IBOpeLIHﬁ pasHoOro poaa, BBIABJICHHBIX B PAa3JIMYHBIX I/IH(bOpMaHI/IOHHI)IX

HCTOYHHKAX;
Oazoenle uccineooeamerbCcKue 0eiucmeust:

— BIJIAJIETh HAaBBIKAMHM YYEOHO-HCCIEAOBATEICKOM M TMPOEKTHON AESITEebHOCTH,
HaBbIKAMM  pa3pelieHusi  MmpoOJieM;  CHOCOOHOCTBIO M TOTOBHOCTBIO
K CaMOCTOSTEJIbHOMY IIOMCKY METOJOB pEUICHUS MPaKTUYECKHX 3ajaad,
IPUMEHEHUIO Pa3JIUYHBIX METOIOB ITO3HAHNS;

— HCIOJIB30BaTh PA3JIMYHbIE BUJIBI JEATEIBHOCTH MO MOTYYEHUIO HOBOT'O 3HAHMUS, €r0
MHTEPIPETALNH, TPEOOPA30BAHUIO U TPUMEHEHUIO B YUEOHBIX CUTYyAIUSX, B TOM
YHCJIe IPU CO3/1aHUU YYEOHBIX U COLIMATIBHBIX MPOEKTOB;

— (QopMHpOBaTh HAyYHBIM THUI MBIIIIEHUS, BIaJETh HAYYHON TEPMUHOJOTHUEH,
KJIFOUEBBIMU MTOHATUSAMU U METOJIAMH;

— craBuTh M (GOpPMYIUpPOBaTh COOCTBEHHBbIE 3agaud B  0Opa30BaTEIbHOM

NEATEIIbHOCTH M )KU3HCHHBIX CUTYaIHsX;
paboma c ungopmayueii:

— OPHUCHTHPOBATHCA B PA3IUYHBIX HCTOYHMKAX HHOOpMaMH (TEKCTE Y4eOHOTO
mocoOus, HAyYHO-TIONMYJSIPHOM  JIUTeparype, OHMOJOTMYECKHUX  CIIOBapsX
U CIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHATM3UPOBATH
HH(pOpMAIHIO Pa3IMYHBIX BUAOB B (POPM IPEACTABIICHHS, KpUTHICCKH OIICHUBATD
€€ JIOCTOBEPHOCTh U HEMTPOTUBOPCYHBOCT;

— (QopMynHpoBaTh 3ampOChl W TPUMEHATH PaA3IUYHBIE METOIbl TPHU TIOUCKE
1 0TOOpE Omosornueckor HHGOpMAITHH, HEOOXOIUMOH JIJIs1 BHITIOJIHEHUSI yUeOHBIX
3aj1a4;

—  CaMOCTOSITEILHO BBIOMPATH ONTHMAJIBHYIO bopmy TIPEICTABIICHHUSI
ononornyeckoi nHpopmaruu (cxemsl, rpaduku, JUarpaMMbl, TAOTUIBI, PUCYHKH
M Ip.);

— HCTOJb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEACTBA MPH pabOTE C OMOJOTHYSCKOMN

HH(I)OpMaHHCﬁI IMPUMCHATh XUMHUYCCKHUC, (1)I/ISI/I‘ICCKI/I€ H MaT€éMaTH4YCCKUEC 3HAKH
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U CUMBOJBI, (opmynbl, aOOpeBUaTypy, HOMEHKJIATypy, HCHOJIb30BAThH

U TIpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISITHOCTH,

— B c(epe oBIIaJIeHUsS] YHUBEPCAJTbHBIMUA KOMMYHUKATUBHBIMM 1elCTBUSIMU:

obwenue:

— OCYHIECTBJIATh KOMMYHHUKAITUU BO BCEX c(epax >KU3HU; aKTUBHO YYaCTBOBATH
B JIMAJIOTe WIHM JIUCKYCCHH IO CYIIECTBY 00CYX)AaeMoil TeMbl (YMEHHE 33aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJICHHUS OTHOCUTEIHHO BBIOJHEHHS MpeajaraeMoin
3a/1a4d, YYUTHIBATb UHTEPECHI U COTNIACOBAHHOCTH MO3UIIUMN APYTUX YYACTHUKOB
JMasora Wik JUCKYCCUN);

— Ppa3BEpHYTO W JIOTMYHO M3JaraTh CBOIO TOYKY 3pEHHUS C KCIOJIb30BAHHEM

SA3BIKOBBIX CPCIACTB,

COBMECHHAA 0eAMENbHOCHb:

— BBIOMpaTh TEMATUKy W METOJbl COBMECTHBIX JIEMCTBUH C YYETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXKIOT0 YWICHA KOJIJIEKTUBA;

— TPUHUMATH LIEJIM COBMECTHOM AEATEIIBHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH
JNEUCTBUS O €€ TOCTHXKEHUIO: COCTABJIATH IUJIaH ACHCTBUN, PaCHpeesaTh POIU
C YYETOM MHEHUI Y4aCTHUKOB, 00CYX IaTh pe3yJIbTaThl COBMECTHON PabOTHI;

— TMpeajiaraTb HOBBIE TMPOEKTHI, OLEHUBATh WAEU C TO3ULIHUM HOBU3HBI,
OPUTHMHAIIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

— OCYUIECTBJISITh MO3UTUBHOE CTPATETUUECKOE MOBEACHNUE B PA3JIMYHBIX CUTYAIIUSX,

IMPOABJIATH TBOPUYCCTBO U B006pa)KeHI/I€, OBITH WHULIUATUBHBIM,

B cepe 0BJIa/IeHUS YHHBEPCAJBLHBIMH PEryJISTHBHBIMHU 1eHCTBUSIMU:
CaMOOP2aAHUZAYUSL:

— HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JI BBIABICHUS MPOOJIEM U UX PELICHUs
B )KM3HEHHBIX U YUEOHBIX CUTYyAIHIX;

— BBIOMpATh HA OCHOBE OMOJIOTMYECKHUX 3HAHUU 11€JIEBbIE M CMBICIIOBbIE YCTAHOBKH
B CBOMX JEHCTBUSAX MU NOCTYNKAax MO OTHOLICHHIO K JKUBOM IPUPOJE, CBOEMY
30POBBIO U 3I0POBBIO OKPYKAIOIINX;

— pacumupsTh paMK{ Y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX IPEANOYTEHUH;

— JlenaTh OCO3HAHHBIA BBIOOp, AapryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH

3a pelIeHHE;

CAMOKORmMPOJb:
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— JaBaTb OLIEHKY HOBBIM CUTyalUsM, BHOCUTb KOPPEKTHBBI B J€ATEIIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YyJIbTAaTOB LEIIAM;

— TIPUHUMATh MOTHUBBI M ApPryMEHTBl JPYTUX IIPU AHAINA3E PE3YyJIbTaTOB
NEeATEIbHOCTH;

IMOYUOHANLHBLU UHMEILIEKM, NPEONONa2aowull ChopMUPOBaAHHOCTb:

— CaMOpPCTyJIIMpOBAaHUA, BKIIIOYAOMICTO CAMOKOHTPOJIb, YMCHHUC JIIPpUHUMATDL
OTBCTCTBCHHOCTDB 3a CBOC ITOBCICHUC, CITOCOOHOCTh AJalITHPOBATHCA
K SMOIIMOHAJIbHBIM U3MCHCHUSAM U IIPOABJIIATH FI/I6KOCTB;

- BHYTpeHHCﬁ MOTHUBAIINU, BKJIIOLIaIOHlef/’I CTPpEMJICHUC K JOCTHIKCHHUIO LCIIN
H yClICXy, OIITUMU3M, HHUIITUATUBHOCTb, YMCHHC I[efICTBOBaTB, HCXO0AA U3 CBOUX

BO3MOKHOCTEH;

npunsmue cebs u Opyeux:

— IIPUHUMATH CC651, IIOHHMMas CBOM HEAOCTATKN U JOCTOMHCTBA,

— IIPpU3HAaBAaTb CBOC IIPABO U IIPABO APYIUX Ha OIITNOKH.

IMPEAMETHBIE PE3YJIbTATDI:

— YMEHHE BJIAJETh CHCTEMOM OWOJOTMYECKHX 3HAHWM, KOTOpas BKIHOYAET
OCHOBOTIOJIAraroIIye OMOJTOTHUCCKHNE TEPMUHBI U TTOHATHS (JKHU3HB, KJIETKa, TKaHb,
OpraH, OpraHu3M, BHJ, TMONyJSAlUsI, OUOCUHTE3 OeKa, HACJIEeICTBEHHOCTb,
W3MEHYUBOCTh, POCT U PA3BUTHE U JIP.);

— BJAJCHUE CHUCTEMOM 3HAHUW 00 OCHOBHBIX METOJaX HAYYHOIO I[IO3HAHUS,
UCIIOJIB3YEMBIX B OMOJIOTHYECKUX MCCIIEAOBAHMIX JKUBBIX 00OBEKTOB U IKOCHUCTEM
(ommcaHue, M3MEPEHHE, MPOBEJCHUE HAOIIONCHMK), CIOCOO0aMHU BBISBICHUS
U OIIEHKHW aHTPOIIOT€HHBIX U3MEHEHUN B MPUPOJIE;

— YMEHHUE YCTaHABJIMBATh B3aUMOCBSI3U MEXIY CTPOCHHEM M (DYHKIIUSIMU: KIETOK
pasHbIX  TKaHEW,; OpraHaMM M  CUCTEMaMM OpraHoB y  pPAacCTEHUH;
ATarnmaMy KJIETOYHOTO IIMKJIa M JKU3HEHHBIX ITMKJIOB OPraHU3MOB; T'€HOTHUIIOM
U (EHOTHUIIOM;

— YMEHHE pelllaTh MOUCKOBbIC OWOJOTUYECKHE 3a7adM; BBISBIATh MPUUYUHHO-
CJIICJICTBEHHBIC CBSI3M MEXIY HCCIEAYEMbIMU OHOJIOTUYECKUMH OOBEKTaMHU,
MpoIieccaMi | SIBIICHUSIMU; JIeJIaTh BBIBOJALI M IIPOTHO3bI HAa OCHOBAHUU
MOJYYEHHBIX PE3yJIbTATOB;

— YMCHHUC BbIJIBUT'ATh I'MIIOTC3bI, IIPOBCPATH UX IKCIICPUMCHTAJIIbHBIMU CPCACTBAMMU,
13



(l)OpMy.]'H/Ip}IH OCJIb HMCCICAOBAHUA, AHAJIM3UPOBATH IIOJYUYCHHBLIC PC3YJIbTAThI
n JCJIaThb BBIBOJbI,

YMCEHHUC OLCHUBATL 3THYCCKHC ACIICKTBI COBPCMCHHLIX I/ICCJ'IGIIOBaHI/Iﬁ B 00JacTH
OMOTEXHOJIOTHN M TeHETUUECKUX TEXHOJIOTHI (HaHpaBHeHHOG HU3MCHCHHC I'CHOMA

U CO3/IaHH€ TPAHCTCHHBIX OPTaHU3MOB);

YMEHHE MOTUBHUPOBATh CBOM BbIOOp OynyIiel npoecCuoHaNbHON EATEIbHOCTH
B oOnacTu OHOJIOTMH, MEIUIMHBI, OMOTEXHOJOTHH, CEJIbCKOTO XO3AHCTBA;
yIIyONsaTh MO3HABATEIbHBIA WHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN BHIOOD
COOTBETCTBYIOLEH Mpodeccuu U MPOJOHKEHHE OMOJIOrMYecKoro oOpa3oBaHUs

B OpraHu3alysIX CpeaHEro Npo(ecCHOHaIbHOTO U BBICIIET0 00pa30BaHUS.
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COJEPKXAHHUE KYPCA

MonyJb «brorexnonorus». 10 kiaacc (34 u)

1. BuoTexHoorus Kak Hayka (4 4)

Hcropusi BO3HWKHOBEHHUS HAyKW, OCHOBHBIC pa3leiibl, CBSI3b OWOTEXHOJIOTHUHU
C JpyruMu Haykamu (Ouojoruei, OOTaHUKOW, 300J0THEH, MHKPOOHOJIOTHEH,
onoxumuei, Gu3HoJIOTUEH, TEHETUKOW, MEIUIIMHON) U OTpaCiIsIMU IPOMBIIIEHHOCTH
(mumieBasi, Jierkas), CEJIbCKOTO XO3sUCTBa (KMBOTHOBOJCTBO, PAaCTEHUEBOICTBO)
U 3[IpaBOOXpaHeHueM, u3BecTHbie By3bl 1 HUN, cBsizanHbIe ¢ OMOTEXHOJIOTHEH:

= DenepanbHOE rOCYJapCTBEHHOE YUPEKICHUE «DenepanbHbIi
uccienoBarenbekuil neHTp «dyHaameHTanbHble OCHOBBI OMOTeXHONIOruNY Poccuiickoi
akagemuu Hayk» (OUILl buorexnonoruu PAH)l;

= denepalbHOE  TOCYJIApPCTBEHHOE  OIOJDKETHOE  HAay4dHOE  yUpexICHHUE
«Bcepoccuiicknii  HaAy4YHO-UCCIIECIOBATENbCKUA  HMHCTUTYT  CEJIbCKOXO3SIMCTBEHHOU
6uorexuonorum» (GI'BHY BHANCB)?;

= QdefiepalibHOE  TOCYJAPCTBEHHOE  OIOJKETHOE  HAy4YHOE  YUPEXKICHUE
«DenepabHBIA UCCIIEIOBATENIBCKAN LIEHTP BCepOCCMUCKUI MHCTUTYT T€HETUYECKHUX
pecypcoB pactenuit umenu H.M. BaBunosay (PI'BHY OUIL] BI/IP)S;

= QdefiepalibHOE  TOCYAAPCTBEHHOE  OIOJDKETHOE  HAy4YHOE  YUPEXKICHUE
«BCcepocChuiiCKui ~ HAay4YHO-HUCCJIEAOBATEIIbCKUM ~ MHCTUTYT  CEJIbCKOXO3SIMCTBEHHOU
mukpo6uoorumy (PIBHY BHUUCXM)®,

» denepanbHOE  TOCYAPCTBEHHOE  OIOKETHOE  HAydyHOE  yUpexICHUe
«DenepaibHBI  UCCIEAOBATENBCKUM LEHTP WHCTUTYT ULHMTOJOTMM W TEHETUKHU

Cubupckoro oTaenenus Poccuiickoii akagemun Hayk» (OI'BHY HIul’ CO PAH);

» (denepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE O0pa30BaTENIbHOE YUPEKICHUE
BbICIIEr0 00pa3oBaHus «MOCKOBCKUIA (PU3UKO-TEXHUYECKUA UHCTUTYT) HAlMOHATBHBIN
rccienoBarenseknii ueHtpy (PrAOY BO MOTN)

» QDenepanabHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEKIICHUE
BhICIIETO OOpa3zoBaHusi «MOCKOBCKUH TOCYHapCTBEHHBIA YHUBEPCUTET HWMEHU
M.B. Jlomonocosa» (PI'BOY BO MI'Y)*;

» (denepanbHOE rOCYJapCTBEHHOE OFOMKETHOE 00pa30BaTEIbHOE YUPEXKIECHUE

BbIciero oOpa3zoBaHusi «CaHkT-IleTepOyprckuii ToCyJapCTBEHHBIM YHUBEPCUTET
(®I'BOY BO CII6IY)?;
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» QdenepanabHOE TOCYJAPCTBEHHOE ABTOHOMHOE OOpa30BaTEIbHOE YUPEKICHUE
BBICIIETO  oOpa3zoBaHust «HoBOCHMOWpCKHMIT  HAIIMOHANBHBIN  MCCIIEIOBATEIBCKAN
rocynapcTBeHHEIH yanBepcute» (DIAOY BO HI'Y)*;

= QdenepanabHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTelIbHOE YUpEkKICHUE
BBICIIEr0 oOpa3zoBaHusi «Poccuiickuii TOCydapCTBEHHBIM arpapHblii YHUBEPCHUTET —
MCXA wumenu K.A. Tumupszeray (OI'BOY BO PIrAY-MCXA wumenu
K.A. Tumunpsizesa)’;

* ABTOHOMHasi HEKOMMepueckas o0Opa3oBaTelibHasi OpraHU3alMs BBICIIETO
o6pasosanns «Haydro-TexHonornueckuii yuusepentet «Cupryc» (HTY «Cupnyc»)®.

CoBpeMeHHbIE  HAMNpaBJICHWs]  Pa3BUTHS  arpoOMOTEXHOJOTUHA.  MeTobl

7
OHMOTEXHOJIOTHHU B HAYKC U IIPAKTHKC. I[GMOHCTpaHI/Iﬁ BHJICOPOJIMKOB .

Jlabopamophvie u npakmuueckue pabomul

Uccnenosarenbckas padora «Co3naHue OMOJOTMYECKH AKTHUBHBIX J00ABOK U
BUTaMUHOBY.

UccnenoBatenbckas pabota «BbIBeeHHE HOBBIX COPTOB PACTEHUM, MOPOJ
YKUBOTHBIX C 33JITaHHBIMU CBONCTBAMI.

UccnenoBarenbckas pabora «Co3nanue OakTepuii, CIOCOOHBIX IMepepadaThiBaTh
He(Th U YCTPAHSITH MOCIEACTBUS €€ PA3ITUBOB: TUTFOCHI U MUHYCBI.

Okckypeus («bruoTexHomorus: Hayka u )kKu3Hb») B By3 uiau HUAU.

2. O01IMe NOHATHSI OUOTEXHOJIOTHH (2 )

[lonsiTue OWMOTEXHOJOTUU. 3ayeM 4YeJIOBEKY OHOTEXHOJIOTMH, B YeM UX
OPEUMYIIECTBO MEpe]l XUMUUYECKHUM CHHTE30M. OCHOBHBIE OOBEKTHl OMOTEXHOJIOTHH:

IIPOMBIINIJIICHHBIC MUKPOOPTIaHHU3MbI, KIICTKH U TKAHU paCTeHHﬁ, KNBOTHBIX.

Jlabopamophvie u npakmuueckue pabomol

[Ipaktuueckass pabora «IIpumepsl TpUMEHEHHS OHOJOTHMUYECKHX OOBEKTOB

B TBOEU KU3HU.

3. OcobennocTH OMoTexHomorum (4 )

Hemu wu 3amayun  OuoTexHonoruu. OCHOBHbIE OOBEKTHI OHMOTEXHOJIOTHUHU.
buotexHOMOrMUeCcKre NOAXO0AbI I HAJEHKHOTO COXPAHEHHS KOJUJIEKIIMN N€HETUUECKUX
PECYPCOB pacTEHUI U KUBOTHBIX. [[OHSATHS O MOJIEBBIX, IN Vitro U kpuokosuiekusax. Poct
U Pa3BUTHUE KUBOTO OOBEKTA B 3aMKHYTOW CUCTEME B KOHTPOJIMPYEMBIX YCIOBHSIX: KaK
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9TO BO3MOJKHO.
OcHOBHBIE TOMEIICHUS JJIsI TTOJTHOIIEHHOW paOO0ThI JIa00OPATOPUN OMOTEXHOJIOTHH
(lamuHapHas  KOMHaTa,  CBETOBas,  AaBTOKJABHAsi  KOMHATBHI,  IOMEIICHHE
JUTSI IPUTOTOBJICHUS TTUTATEIBHBIX CPEJl, MOSUHAsl ): UX (PYHKIIMOHAT U OCOOCHHOCTH.
OcHoBHBIE TPUOOPHI [JIsl OpraHu3aluu JadopaTopud OHOTEXHOJIOTHUH, HX
(GYHKIIMM W BO3MOXHOCTH (aBTOKJIAaB, CyXOXapoBoW mmkad, AuCTIILIATOp, pH-meTp,
BECHl, JIAMHHAP-OOKC, CTEPWUIM3AaTOp HWHCTPYMEHTOB, CBETOBas  YCTAaHOBKA,
KJIMMaTuyeckast kamepa, Y O-MOHU3aTOp, XOJIOJUIBHUKA IS XPAaHEHUs MUTATEIbHBIX
cpen u ap.). MHCTpyMEHTHI AJis NPUMEHEHUS METOJ0B OMOTEXHOJOTUU PaCTEHUU
(npemapoBanbHasi WIJIA, CKajbledb, MHUHIET, HOXHUIBI). (OCHOBBI TEXHHUKHU
Oe3omacHocT Tpu padbotre ¢ mpudopamu. OCHOBHBIE NPUOOPHI ISl OpraHU3aALUU
nabopatopun OMOTEXHOJIOTHUU: aBTOKJIAB, CYyX0KapoBoH mikad, nuctuuistop, pH-metp,

BCCHhI, J'IaMI/IHap-6OKC, CTCPHIIN3AaTOP HHCTPYMCHTOB, CBCTOBaAsd YCTaHOBKa,

KIIMMAaTH4ICCKasa KaMcpa, y(D-I/IOHI/ISaTOp, XOJIOJUWIIbHUKH [JId XPAHCHUA IMUTATCIbHBIX
cpea U ap. I/IHCTpYMeHTBI L IIPUMCHCHUA MCTOIOB OMOTEXHOJIOTHHU paCTeHHﬁZ

[IpcrapoBajJibHasda Urjia, CKaJbIIC/Ib, IIMHICT, HOKHHUIIBI.

Jlabopamophsie u npakmuueckue pabomol

[Ipaktuueckas padota «KynpTypHOoe pacTeHue B KyJIbTypadbHOM COCYE: OIHIIN
pacTeHue B IPOOUPKE.
UccnenoBarenbckas padota «PocT 4epeHKOB pacTeHHil B BOJIE C Pa3HBIM YPOBHEM

pH».

4. KyJbTypa KJIeTOK H TKaHeii (8 u)

Mertoab! KyIbTypsl KIIETOK U TKaHe! B ceniekunu. KamurycHas kynetypa. Kynerypa
KJIIETOK M arperatoB kieTok. Kynerypa nporormactoB. [lomydeHne comMaTHyecKuX
rUOpPUI0B METOJIOM CIIUSIHUS U30JIMPOBAHHBIX MTPOTOIIACTOB.

Kinerounas ceneknus. Mcronp3oBaHue ralyioniny B CEJIEKIINM.

[IprmMepbl MpUMEHEHUS KYJIbTYp KJIETOK M TKAaHEW B HAyYHBIX HCCIIEIOBAHUAX U
B npaktuke paznuuabix HUW: 3HakOMCTBO ¢ IUTEpATypOid — HAYUHBIMH ITyOIMKAUSIMU
0 pa3HbIM 00bEKTaM (MUKPOOBI, paCTEHUS, )KUBOTHBIC).

XapakTepucTUKa KIETOK, KyJIbTUBUPYEMbIX IN Vitro. MopdoreneTnueckue myTH
pa3BHUTHS KJIETKH IN VItro.

M3BecTHBIE KOJIJIEKIMU OMOTEXHOJIOTMYECKUX OOBEKTOB — WX PpOJb, 3aJauH,
coctaB, mpuMmepbl (iN  VItr0 KOMJNeKIMHM pacTeHWH, KOJUISKIIMH  IITaMMOB
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MUKpOOpraHu3mMoB. CeMuHap 1o NpoOYUTaHHOU JUTEpaType, NOKIaabl 00YUYaIOLUXCs).

buoTtexHoorHs MPOU3BOJICTBA KYJIBTYPHI KJIETOK, TKAHEH U OPTaHOB PACTEHUH.
Jlabopamophvie u npakmuueckue pabomol

[TpakTuueckas padota «IIpoTOMIacTsl KIETOK.

UccnenoBatenbckas padora «CyliecTBYIOIUE KOJUIEKIMHM KJIETOK M IITaMMOB
B Poccuu u ux poiib B pa3BUTHHU T€HETUYECKUX TEXHOJIOTUI».

Uccnenosatenbckast padora «I'.JI. KaprneueHko Kak I'€HETUK-3KCIIEPUMEHTATOP

U OMOTEXHOJIOT.

5. IInTaTeJIbHBIE CPeAbl 1JIA OMOTEeXHOI0rHuii (2 1)

Makpo- U MHKPOIJIEMEHTbl, UCTOYHUKHU YTIEBOAOB, BUTAMHUHBI, KECIUPYIOLIME
areHThl. THIbI MUTATEIBHBIX CPEN — )KUIKHUE U TBEP/IBIC.
[TurarenbHble Cpeabl UIsi OWMOTEXHOJOTHMH pacTeHuM. Pa3paboTka HOBBIX

MUTATENbHBIX CPEJ], B TOM YHMCJIE BKIIOUAIOIMINX OMOCTUMYIISITOPBI U IPYTUE PETYISTOPHI

pocta. MeToabpl ONTUMHU3AIMUA MHUTATEIBbHBIX cpel. (OCHOBHBIE KOMITOHECHTHI
MUATATENbHBIX Ccpell (MaKpOdJIEMEHThl, MHKPOIJIEMEHThl, WMCTOYHUKH YTIIIEpoja,
BUTAMUHBI, JKEJIHUPYIOLIUE areHThl, PEryysiTopbl pocrta). YpoBeHb pH nuraTenbHOI

Cpelbl U €ro BIMSHUE Ha pa3BuTHE pacTeHui. Becel, pH-meTp.
Jlabopamophvie u npakmuueckue pabomul

JlabopatopHass pabora «lluTartenbHble cpeAbl W YCIOBUS KYJIbTHBUPOBAHMS,
KYJBTYpPbI pACTUTENBHBIX KIETOK M TKaHEW.

[Ipaktnueckass pabota «lIpuroroBneHue CTOKOBBIX (MaTOYHBIX) pPacTBOPOB
MakKpo- ¥ MUKPO3JIEMEHTOB MUTATEIBHON cpeibl 1o nponurcu Mypacure u Ckyray.

[Ipaktnueckass pabora «llpuroroBneHne NHUTATENBHBIX Cpel Uil BBEACHUS

B KYJIBTYpY IN Vitroy.

6. Peryasitopnl pocTa Kak (pakTophbl ycnexa 6MOTEeXHOJIOTHH pacTeHuid (4 1)

Poct u pasButue pacrenuit. OcrtanpHble dTambl OHTOTeHe3a. OOmme
3aKOHOMEPHOCTH POCTa PACTEHUU.

OcHoBHBIE KHacchl (DUTOTOPMOHOB (QyKCHHBI, IUTOKMHUHBI, THOOEpEIIMHBI,
ABK, sTuieH u ap.) U uX QYHKIUU Ha pa3HbIX dTanax pa3BUTHs PACTCHHUS.

N3BecTHBIE TEHETUYECKHME MEXAHU3Mbl, KOHTPOJUPYIOIIME POCT U PA3BUTHE

pacTeHui.
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DOHJIOTEHHbIE U AK30TE€HHBIE PETYJISTOPbl POCTA PACTEHUN B TPOOUPKE.
Jlabopamophvie u npakmuueckue pabomol

JlabopaTtopHast padora «PeHOTHNHMYECKass OLIEHKAa POCTa M Pa3BUTHUS PACTEHUI

B 3aBUCHUMOCTH OT HaAJIN4YUA (1)I/ITOF0pMOHOB B IIMTATECIbHOM cpeacH.

7. buorexnoJiorusi pacrenni (10 u)

Bo3MOXHOCTH TNpUMEHEHUS arpOOMOTEXHOJIOTHII B CEJEKIMH, CEMEHOBOJICTBE
1 IINTOMHUKOBOJICTBE.

bonesnn u ummynuret pacrenuii: ot H.M. BaBuiioBa 10 COBpeMEHHOCTH.

YCKOpeHHAs U TpaguIIMOHHAsI CEJIEKIHUs: COKpAIaéM CPOKH MOJYYEHHS HOBBIX
coptoB. OcHOBHBIE MeTOnbl cenekiuu. ['uopuauzamus. dopmel otdbopa. OCHOBHBIC
HaIpaBJICHUS CEJICKIUU: YIYUYIICHUE YPOXKAWHOCTH, YCTOMYMBOCTU K OHMOTUYECKUM
1 a0OMOTUYECKUM (PaKTOPaAM.

O310pOBIEHNUE PACTEHUN OT BUPYCOB C MOMOIIBI0 METOJIOB OMOTEXHOJIOTUHU:

MCTO/JbI KYJIbTYPBI allTMKaJIbHBIX MCPUCTCM, TCPMOTCPAIINN, XCMOTCPpAIIU, KPUOTCpaIIun

U KOMIUIEKCHOW Tepanuu. llomyyeHne 0370pOBIEHHOTO IOCAaJOYHOIO MaTepuaia —
KITyOHeH kapTo(dens U CaXeHIIEB MI0JOBBIX KyIbTYP.

KynpTHBHpOBaHHE pPACTUTEIHHOTO MaTepHuana B KyJIbType IN VItro: ocHOBHbIC
OPUHIUOBI U MOJEIM KyJbTHUBUPOBaHMUA. KaylycoreHes, CyCHEH3MOHHBIE KYJIBTYpPbI
pacteHuii. MUKpopa3MHOKEHHE pacTeHUN. DKOHOMHUYECKUU A((PEeKT OT BHEAPECHUS
METO/10B OMOTEXHOJIOTUU B PACTEHUEBOJICTBO.

Kpuoxpanenune pacrenuii. Kpuonporekropsl. [locTkpuorennas pereneparusi.

buonornyeckne cpeacTBa 3alUThl PACTEHUN: NMPEUMYIIECTBA W NEPCIEKTUBBI

npumeHeHus. Tepmoc u cocyn Jlproapa ¢ )KUIKUM a30TOM, KPUOTIPOOUPKH.
JlabopamopHhvie u npaxmuuecxkue pabomol

[Ipaktuueckass pabora «Pa3MHOXXEHHE IUJIOJIOBBIX PACTEHUH UYEepEHKOBAHHEM
U MUKPOPA3MHOXKEHUEM — IPUMEP MAJIMHBI (UM 3€MJITHUKH, €KEBUKU, CMOPOANHBI ).

[TpakTryeckast pabota «BBenenue pacTeHuii B KyJIbTypy IN VItro u mojaepxkaHue
YUCTOM KYJIbTYPbI IKCIUIAHTOBY.

[TpakTrueckas padota «PazMHoxeHne KapToders B IpoOUpKe».

Hccnenosarensckass pabota «Kak 1OJydyarOoT MOTOMCTBO  BEIrE€TaTUBHO
Pa3MHOYXKAEMBbIX KYJbTYp €CJIU HE CEMEHAMU ?»

UccnenoBatenbckas pabota «BelpammBaHue pacTeHHMH B IPOOHPKE».
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UccnenoBatenbckas pabora «Kak O00Xbsi KOpOBKAa ypokail crmacaina —

O COBPEMEHHBIX CIIOCO0aX OMOJIOTMYECKON 3aIUTHI PACTEHHID.

Monayab «CoBpeMeHHbIe OHOTEXHOJIOTHH B cejeknum». 11 kimacce (34 u)

1. T'eneTuueckue pecypcbl Poccnn (6 1)
CTpareruu COXpaHCHHs NeHETHYEeCKHX pecypcoB. CoxpaHeHHE pacTeHHi In Situ

U ex Situ.

buopecypcubie  komtekiuuu Poccun. Komeknuss Te€HETHYECKUMX PpPECypCcoB
pactenuii BUP. T'epbapuit BUH. Komnekuusi reHeTHYecKuX pecypcoB >KUBOTHBIX
BHUUI'PXK. Komrekunn knerok u mramMoB BHHUUCXM. JleMoHcTpanus

1
BUJICOPOJTUKOB .
Jlabopamopuvie u npakmuueckue pabomul

Hccnenosatenbckas padora «llo marepuanam ¢opyma «I'eHeTHUECKHE PECYPCHI

Poccuny (BbIOpaTh 110001 JOKIaA ¥ MOJATOTOBUTH 10 HEMY COOOIIIEHHE).

['eHHAast MH)KCHEPHS B )KUBOTHOBO/ICTBE.
JlabopamopHsie u npakmu4veckue pabomel

[Tpaktuyeckas padota «IIpoBenenue in Silico aHamu3a 1j1s MOMCKAa HOBBIX TCHOB-
MULIEHEHN JJI peAAKTUPOBAHUS )KUBOTHOT0» (Ha BBIOOD).
Hccnenosarensckass pabota «['eHHAas WHKEHEPHs JKUBOTHBIX: apryMEHThI

3a ¥ IPOTHUBY.

20



2. OCHOBBI TeHETHKH M cejieKnuu (8 )

HacnenctBeHHOCTh M U3MEHUUBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTAaHU3MOB.
N3mMeH4YnBOCTh MyTaIllMOHHAS U MOAU(PHUKAIIMOHHAS.

I'en — wmaTepuanbHBIi HOCHUTENIb HACIEACTBEHHOCTM U U3MeH4YMBOCTU. HykienHoBble KuUCIOTHI. Jlokanmuzarus
reHEeTHYeCKoro Matepuania B kierke. Jlemenue wierok. Permmmkamms JIHK. OcHoBHas morma MoJEKYJISIpHOW OHMOJIOTHH.
Tpaunckpunuus. Tpancisauus. Myranuu.

3aKOH TOMOJIOTHUYECKUX PSJIOB B HacliencTBeHHOM m3MeHunBoctu H.M. Basumosa B 1920 u 2020 rr. JlemoHcTpanus

1
BUJICOPOJIUKOB .
Jlabopamophvie u npakmuueckue pabomol

[IpakTrueckas padora «MoaudukarmoHHas U3MEHUYNBOCTh B TIPHPOAE» (COOpaTh M CPAaBHHUTH JIUCThS, IBETKH C OJHOTO
pacTeHus U/UITU C Pa3HbBIX).

Uccnenoparenbckas padora «I' MO — 310 MyTanuu uiv MOaubuKaum?

3. Un:xenepusi B Onosiornu pacrennii (15 1)

Kinerounas v reHHast HEOKEHEPUS PACTEHUI IS Pa3BUTHS celleKuu. [IpupoIHO-TpaHCTeHHbIE PACTCHHSI.
Pacrenus-6uodadbpukm.
buotexHonornyeckrne MeToibl B CEJEKIIUU PACTEHNUM.
['eHeTHyeckoe peAaKTUPOBAHWE KyJIbTYPHBIX pacTeHHid. UeM TIeHEeTHYeCKOoe pPEJaKTHPOBAHHWE  OTIMYACTCS  OT
TCHETUYECKOW MO TU(pUKAITIH.
[Torick HOBBIX T'€HOB-MHMILIEHEH: CylecTByronue Mmetoauku. [Iposenenue in silico
aHams3a.

['eHHass WHXEHEpUs 3€pHOBBIX KyJNbTyp. l|'€HHas WHXKeHepus XJIonmyaTHHKA. ['eHHas wuHxeHepus Tomara. ['eHHas
21



2
UHKeHepHsl cou. ['eHHast HH)KeHepus TUI0JIOBBIX KyJIbTYyp. [ 'eHHast uHxkeHepus kaprodens. JleMoHcTpalus BUIEOPOIUKOB .

Jlabopamophvie u npakmuueckue pabomol

[Mpaktuyeckas pabora «IIpoBemenue in SiliCO aHanmM3a A7 MOKMCKA HOBBIX T€HOB-MHUIICHEH JUIS PEIAKTHPOBAHHUS

KYJBTYPHOTO pacTeHus (Ha BBIOOD)».

4. UnkeHepusi B 0M0JI0THH KUBOTHBIX (5 1)

COBpeMeHHBIe MCTOObI B JKHMBOTHOBOICTBC: TpaHCILNIAHTAIIKW:A 3M6pI/IOHOB, XUMCPHBIC ) KUBOTHBIC, KIIOHHUPOBAHHC.

TEMATHYECKOE INTAHUPOBAHUE

5 Konuuecmeo
Temul 3anamuil OcHogHoe cooeporcanue Buowl oesmenvnocmu obyuarowuxcs
uacos

Moayiab « ArpoTeXHOJ0TUM HACTOSIEro u oyayuiero». 10 kiace

1. buoTexHo0THS KaK HayKa 4 HcToprst BOSHUKHOBEHUS HAYKH, PackpsIBaTh conepxanre TEpMUHOB
OCHOBHBIE pa3ebl, CBA3b Y TIOHSITHI: HayKa, OMOTEXHOJIOTHS

OMOTEXHOJIOTHHU C IPYTUMH HayKaMH

(buosorueit, 00TaHUKOM, 300JI0THEH, OnuchIBaTh MPOLIECC BBHITTOTHEHUS
MUKPOOHOJIOTUEH, OMOXHUMHEH, UCCIIETOBAHUI U MPOTHO3UPOBATH
bu3nonoruen, reHeTUKoM, pe3yabTaThl SKCIEPUMEHTOB.
MEJUIIMHOI) U OTpacisiMU XapakTepu3oBaTh OCHOBHbIEC HAYUHbIE

MIPOMBITIUICHHOCTH (THINEBast, JIeTKasi), IIKOJbI B 00J1aCTH OMOTEXHOJIOTHH.
CEJIbCKOI'0 X0351MCTBA Paznuuatk pazzaensl OMOTEXHOJIOTUN
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Temuvl 3auamuii

Konuuecmeo

yacoe

(>KMBOTHOBOJCTBO, PACTEHUEBOJICTBO)
1 3/IpaBOOXPAHEHUEM, U3BECTHBIC
By3bl 1 HUW, cBsi3anHbIE

C OMOTEXHOJIOTHEHA:

OUIL] buorexnonornu PAH,

®I'bHY BHUUCEK,

OI'BHY ®OUII BUP,

OI'bHY BHUNCXM,

OcHosHoe coOepaicanue

OI'bHY Ulul” CO PAH,

OI'AOY BO MOTU,

dI'bOY BOMI'Y,

dI'bOY BO CIIoIY,

OI'AOY BO HI'Y,

®I'bBOY BO PTAY-MCXA nmenu
K.A. Tumupsizena.

CoBpeMeHHBIE HAIIPaBJICHUS Pa3BUTHS
arpoOMOTEXHOJIOTHH. MeToIbI

OMOTEXHOJIOTHH B HAYKC U IPAKTHKC

KaK HayKHU.

CpaBHUBAaTh CBSI3b OMOTEXHOJIOTUU
C Pa3IMYHBIMU OTPACIISIMUA HAYKU U
MIPOMBIIIJIEHHOCTH.

BoIsSIBISTE paznuyus Mexy
paznenamMu OMOTEXHOJIOTHH.
dopMynUpOBaTh U OOBICHITH

MPUHITUI Pa3BUTHUS HAYKU
Buowl oesmenvnocmu obyuarowuxcs

OMOTEXHOIOTHH.

BrImmomHeHIE TIPE17I0’)KEHHBIX
HCCIIeIOBATENbCKUX paloT:
«Co3nanue OMOJOTUYECKH aKTUBHBIX
100aBOK U BUTAMUHOBY, « BriBeieHme
HOBBIX COPTOB PacTEHUH, MOPOT
’KUBOTHBIX C 33JJaHHBIMH
cBoiicTBaMmy, «Co3aaHue OaKTEpHid,
CIIOCOOHBIX TIepepadaThiBaTh HEDTH
U YCTPAHATH MOCIEICTBHS €€
Pa3JIMBOB: ILTIOCH I MUHYCBD).
OKkckypcus «bHOTeXHONIOTHs: HayKa

Y )U3Hb» B By3 miim H1NU
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2. O0111€e MOHATHUSA

OMOTEXHOJIOTUHA

Temuvl 3auamuii

Konuuecmeo

Hacoe

[ToHsgTe OMOTEXHOJIOTHHU. 3a4eM
YEJIOBEKY OMOTEXHOJIOTHH, B UEM UX
MPEUMYIIECTBO TIEPET XUMUIECKUM
cuHTe30M. OCHOBHBIEC O0OBEKTEHI
OMOTEXHOJIOTHH: IPOMBIIIJICHHBIC
MHUKPOOPTaHU3MbI, KIIETKU U TKaHU
pPacTEeHMM, )KUBOTHBIX.

[Ipaktrueckas pabota «IIpumepsl

OcHosHoe cooepaicanue

PackpsiBatTh cojiep:kaHre TEPMUHOB

U TIOHSTHI: 00BEKTHI OMOTEXHOJIOTHUH,
KJICTKU U TKaHU PaCTEHUM, )KUBOTHBIX,
MUKPOOPTaHU3MBI.

OnuceiBaTh poIIeCC
OMOTEXHOJIOTMYECKOTO POU3BOJICTBA.
XapakTepu3oBaTh pa3InyHbIC

00BEKTHI OMOTEXHOJIOTHIA.

Buowl oesmenvnocmu obyuarowuxcs
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3. OcobeHHOCTH

OMOTEXHOJIOTUHA

Temuvl 3anamuiu

IIPUMCHCHUA OMOJIOTMYECKHUX

00BEKTOB B TBOCH JKHU3HIY

4 Ienn 1 3amaurt OMOTEXHOJIOTHHU.
OcCHOBHBIE 00BEKTHI OMOTEXHOJIOTHUH.

buorexHonornueckue moaxoanl

Konuuecmeso
OcHognoe cooeporcanue
uacos

Paznmuuath mpoMBIIUICHHBIC
MUKPOOPTaHU3MBI, KIETKU U TKaHU
pacTeHul, >)KUBOTHBIX KaK
OMOTEXHOJOTHYECKHUE OOBEKTHI.
CpaBHHBaTh MEKy COOOM MPOLECCHI
XUMHUYECKOTO CUHTE3a U
OMOTEXHOJIOTHH.

BoisaBists Hanbomee s pexTuBHbIC
00BEKThI OMOTEXHOJIOTHUH.
XapakTepru3oBaTh 0COOCHHOCTH
CTpOEHUS ¥ DYHKIINHN Pa3TUIHBIX
OMOIOTUYECKUX OOBEKTOB.
dopMynupoBaTh U OOBACHSITH
MPUHIUI padOThI
OMOTEXHOJIOTHYECKOTO TIPOU3BOICTBA
BBHIOPAHHOW TPYMIIHI BEMIECTB/
MaTepHasoB

PackppiBaTh coqiep>kaHre TEPMHUHOB
Y TOHSITUN: COXPAHEHNE PACTEHUM

Y )KUBOTHBIX, BUBI KOJUICKITAN

TeHETHYECKOTO pa3HOO0pas3usl.

Buowt oesmenvnocmu obyuarowuxcs
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Temuvl 3anamuiu

Konuuecmeo

Hacoe

JUJIS1 HAJIEAKHOTO COXPaHEHUS
KOJIICKIIMHM T€HETHYECKUX PECYPCOB
pacTeHuH U )KUBOTHBIX. [[oHATHS

0 MOJIEBBIX, IN VItro

Y KpUOKoJUIeKIusix. Poct u pa3surtue
KUBOTO OOBEKTa B 3aMKHYTOM
CHUCTEME B KOHTPOJIUPYEMBIX
YCJIOBHUSIX: KaK 3TO BO3MOKHO.
OCHOBHBIC TTOMEILICHUS

TS TIOJTHOIIEHHOM pabOoThI
1abopaTopun OMOTEXHOJIOTUU
(JramuHapHas KOMHaTa, CBETOBas,
aBTOKJIaBHAs KOMHAThI, TIOMEIIICHUE
JIJISl IPUTOTOBJICHUS TTUTATEIbHBIX
cpel, MoeuHasl): X (PyHKIIMOHAI

1 OCOOCHHOCTH.

OcHoBHBIE TPHOOPHI

JUISL OpTaHU3aliK J1a00paTOpPUr
OMOTEXHOJOTUH, UX (DYHKIUU

1 BO3MOKHOCTH (aBTOKJIaB,

CYX0>KapoBO# 1IKa(, AUCTHILIATOD,

OcHognoe cooeporcanue

OnuceIBaTh MPOLIECC COXPAHEHUS

Y Pa3MHOKEHUS PACTEHU

B KOHTPOJIUPYEMBIX YCIIOBUSIX CPEBI.
XapaktepuzoBath (ha3bl pocTa

Y Pa3BUTHS PACTEHUH B 3aMKHYTOU
CUCTEME.

Paznnyate npenmyniecTsa

Y HEJIOCTATKU PA3JIUYHBIX TUIOB
KOJUIEKIUH.

CpaBHUBATH 3Tanbl PaOOTHI

B J1Ja0OpaTOpUU OUOTEXHOJIOTHH.
BrisiBnsiTe Haubosiee 3 heKTUBHBIC
MPUEMBI JJIsI COXpaHEHUsI 00pa3IoB
PacTEeHUN U )KUBOTHBIX.
XapakTepu3oBaTb 0COOEHHOCTH
cTpoeHUs U (YHKIIUU 00pa3lioB
pacTeHui.

dopMynHupoBaTh U OOBACHSTH

MIPUHLINI KPUOKOHCEPBALMU PaCTEHUI

Buowt oesmenvnocmu obyuarowuxcs
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Temwt 3auamuui

Konuuecmeo

Hacoe

pH-meTp, Becsl, TamuHap-00KC,
CTEPUIIN3aTOP UHCTPYMEHTOB,
CBETOBasl yCTAaHOBKA, KIIMMaTHYECKas
Kamepa, Y @-uonusarop,
XOJIOTUTBHUKY JIJIS1 XpaHCHUS
MUATATENIbHBIX CPed U JIp.).
NHcTpyMeHTBI 1)1 IPUMEHEHUS
METOJI0B OMOTEXHOJIOTUN PACTEHUHN
(mpenapoBajbHas UIJ1a, CKAJIbIIEINb,
MUHIIET, HOKHUITBI). OCHOBHI TEXHUKH
0e30macHOCTH P padoTe

¢ npubopamu. OCHOBHBIE TTPUOOPHI
JUTSL OpTaHHU3aIuy J1a00opaTopuun
OMOTEXHOJIOTHH: aBTOKJIAB,
CyX0>XKapoBo# mKad, AUCTUILISATOP,
pH-meTp, Bechl, TamuHap-00KC,
CTEPHUJIN3ATOP MHCTPYMEHTOB,
CBETOBas YCTAaHOBKA, KJIMMATHYECKas
Kamepa, Y O-uonusarop,
XOJIOVIBHUKHY JIJIsI XpAaHCHUS

IMUTATCIBbHBIX CPCO U OP.

OcHognoe cooeporcanue

Buowt oesmenvnocmu obyuarowuxcs
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4. KynpTypa KJIETOK U TKaHEel

Temuvl 3anamuiu

Konuuecmeo

Hacoe

NHCTpyMEHTBI 111 MPUMEHEHUS
METO0/10B OMOTEXHOJIOTUN PACTEHUH:
MpenapoBajbHasl UIila, CKAJIbIENb,
MAHIIET, HOKHHULIBIL.

[IpakTuueckas pabora «KynpTypHoe
pacTeHHE B KYJIbTYPaJIbHOM COCYJIE:
OIUIIN PACTEHHUE B IPOOUPKEN.
Hccnenosarenbckass pabora «Poct
YEPEHKOB PACTEHHM B BOJE C Pa3HBIM
ypoBHeM pH»

Metoasl KyabTypsl KJIIETOK U TKAHEN

B cenekumu. KamrycHas kynbTypa.
KynbTypa KIETOK 1 arperaTtoB KJIETOK.
Kynbrypa nporomiacrtos. [lonyuenue
COMaTHYECKUX TUOPUIOB METOIOM
CIUSTHUASI U30JIMPOBaHHBIX
IIPOTOILIACTOB.

Knerounas cenekuus. Mcnonb3zoBanue
TarIOUJIUA B CEJICKIUH.

[Tpumepnl npUMEHEHUS KYJIbTYP

KJIETOK U TKaHEM B Hay4YHbIX

OcHognoe cooeporcanue

PackpsiBaTh coepkanue TEPMUHOB
Y MOHSTUN: KAJLTYyC, TPOTOIIACT,
coMaTH4eCKui THOPU, TaryIon/I,
LITaMM.

OnuceIBaTh mpoIece
KYJIbTUBUPOBAHHUS KJIETOK U TKaHEU
pPacTeHUN U )KUBOTHBIX.
XapakTepu30BaTh Pa3HbIC ATAIbI
KYJIbTUBUPOBAHHUS KJIETOK U TKaHEH
PAaCTEHUH U )KUBOTHBIX.

BreisinsaTe Haubonee 3pdekTuBHbIC

Buowt oesmenvnocmu obyuarowuxcs
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Temur 3auamuii

Koauuecmeso

yacoe

HCCIIEIOBAHUSIX U B IPAKTUKE
pazmnunbix HUU: 3HakomcTBO

C JINTEPATYPOIl — HAYUYHBIMHU
myOJIUKAIMSIMU 1O pa3HbIM O0BEKTaM
(MHKpPOOBI, pacTEHHUSI, )KUBOTHBIE).
XapakTepUCTHUKA KIETOK,
KyJIbTUBUPYEMBIX 1N VItro.
Mop@doreneTudeckue myTH pa3BUTHS
KJICTKH N Vitro.

N3BeCTHBIEC KOJUIEKIINHT
OMOTEXHOJIOTUYECKUX 0OBEKTOB —
WX pOJib, 33/1a4H, COCTaB, TPUMEPHI
(in Vvitro xoJIeKIMK PacTeHHH,
KOJUIEKIIH IITAaMMOB
MHKpPOOpranu3mMoB. CeMuHap

I10 POYUTAHHOM JINTEPATYPE,
JTOKJIa/ 16 00 YJAFOIITIXCS).
buotexHonorust npou3BOACTBA
KYJBTYPBI KJIETOK, TKAaHEH U OPTaHOB

pPaCTEHUN.

OcHosHoe coOepoicanue

METO/IbI KYJIbTUBUPOBAHUS KIIETOK
Y TKaHEW paCTEHUH, )KUBOTHBIX,
MHUKPOOPTaHU3MOB.
XapakTepu3oBaTh 0COOCHHOCTH
CTpOSHUS U (DYHKIINH KIETOK

Y TKaHEW PaCTCHUH, )KUBOTHBIX,
MHUKPOOPTaHU3MOB.

dopMyITUpOBaTh U OOBICHITH
NIPUHIIMIT BEDKABAEMOCTH, POCTA

Y pa3BUTHUSI KYJIbTUBUPYEMBIX KIETOK

U TKaHeH

Buowl oesmenvnocmu obyuarowuxcs
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5. IlutaTenpHbIe Cpeabl

TUI OMOTEXHOJIOTHIA

Temuvl 3anamuiu

Konuuecmeo

Hacoe

[Ipaktrueckas padota «IIpoTormacTs
KJIETOK».

HccnenoBarenbckas pabora
«CymecTBYIOIINE KOJUIEKIINHU KIIETOK
Y ITamMMoB B Poccuu 1 ux poiib

B Pa3BUTHUH T€HETUYECKHUX
TEXHOJIOTHID.

HccnenoBarenbckas paborta

«I". 1. KaprieueHKO KaK reHeTHK-
HKCIIEPUMEHTATOP ¥ OMOTEXHOJIOT
Makpo- 1 MUKPO3JIEMEHTBHI,
WCTOYHHMKH YTJIEBOJOB, BATAMUHBI,
JKEJIMPYIOIIUE areHThl. TUIIbI
IUTATEIBHBIX CPEl — KUIKUE

Y TBEpJIbIC.

[TuTarenpHbIE CpeIbI

JUTsl OMOTEXHOJIOTUN PACTCHHM.
Pa3paboTka HOBBIX TUTATEIBHBIX
Cpell, B TOM YUCJIE€ BKIIOYAOIINX
OMOCTUMYJISITOPHI U JPYTHUE

perynsTopsl pocra. MeToibl

OcHognoe cooeporcanue

PackpsiBaTh coepkanue TEPMUHOB
Y MOHSITUI: MUTATENIbHAA Cpena,
KOMITOHEHTBI [TUTAaTEIIbHON CPEBI,
pH pactBopa.

OnuceIBaTh MPOLECC MPUTOTOBIICHUS
MMUTATEIBHBIX CPE VISl PA3HBIX
0OBEKTOB.

XapakTepu30oBaTh MNPOLIECC
MIPUTOTOBJICHUS TUTATEIIBHBIX CPET

B 3aBUCUMOCTH OT BLIOPAHHOTO

00BEKTa HCCICIOBAaHU:.

Buowt oesmenvnocmu obyuarowuxcs
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Temuvl 3anamuiu

Konuuecmeo

Hacoe

ONTHUMM3ALNU MTUTATENBHBIX CPEI.
OCHOBHBIE KOMITOHEHTBI TUTATEIBHBIX
cpell (MakpOdJIEMEHTHI,
MHKPO3JIEMEHTBI, ICTOYHUKHU
yIaepo/ia, BATAMUHBI, KEIUPYIOIIHE
areHThl, PETYJIATOPBI POCTA).

YposeHb pH nuraTenpsHOU cpepl

Y €70 BIIMSIHUE HAa PA3BUTHE PACTCHU.
Becsl, pH-MeTp.

JlaGoparophas padota «IlurarenbHbie
Cpellbl ¥ YCIOBHS KyJIbTUBUPOBAHUS,
KYJbTYPBl pACTUTEIBHBIX KIETOK

Y TKaHEN».

[Ipaktruueckas padbota
«ITpuroToBneHne CTOKOBBIX
(MaTOYHBIX) PACTBOPOB MAKpO- U
MUKPO3JIEMEHTOB TUTATEILHON CPEbI
no nponucu Mypacure u Ckyray.
[TpakTuueckas pabora
«IIpuroToBiieHHE MUTATENBHBIX CPE]L

JUIS BBEJICHUS B KYJIBTYpY IN VItro»

OcHognoe cooeporcanue

Pa3nuuathe TUIBI NUTATENBHBIX CPEN

B 3aBUCHMOCTH OT 33/1a41
KYJIbTUBUPOBAHUSL.

CpaBHHBaTbh paCTBOPUMOCTH BELIECTB
BO BpEMs TPUTOTOBJICHUS
nuTaTenbHbIX cpell. CpaBHUBATh TUIIBI
MIUTATEIbHBIX CPEX B 3aBUCHMOCTH

OT UX COCTaBa.

BrisiBnsaTe HanOosiee BaKHbIE
KOMITOHEHTBI TUTATEIbHON Cpebl

Y IPOTHO3UPOBATh 3P QeKT

OT HEXBATKH KaXKJI0TO

13 KOMIIOHEHTOB.

Xapaktepu3oBaTh PyHKIUU
KOMITOHEHTOB MTUTATEJIbHBIX CPEL.
dopmyarpoBaTh U OOBSICHATD
IMPUHLUI KYJIbTUBUPOBAHUS PACTEHUI
Ha MUTATENbHBIX CPE/lax pPa3IMuYHOTO

cocTraBa

Buowt oesmenvnocmu obyuarowuxcs
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6. Perynaropsl pocra Kak
dakTopsl ycrexa

OMOTEXHOIOTHHU paCTCHHﬁ

Temuvl 3anamuiu

Konuuecmeo

Hacoe

Poct n pazButue pacTeHni.
OcranbpHbl€ 3TaIlbl OHTOT€HE3A.
OO6111e 3aKOHOMEPHOCTH POCTa
pacTEHHU.

OCHOBHBIE KJTacChl (PUTOTOPMOHOB
(ayKCHHBI, TUTOKUHUHBI,
ruo6epennunbl, ABK, stunen u nip.)
U uX (QYHKIIMU HA pa3HBIX dTanax
pPa3BUTHS PACTECHHUS.

N3BeCTHBIE TEHETUYECKUE
MEXaHU3MBbl, KOHTPOJUPYIOIIHE POCT
Y Pa3BUTHE PACTCHUMU.

DOHJIOTEHHBIE U 3K30T€HHBIE
PEryISATOPHI POCTa PAaCTEHU I

B ITPOOUpKE.

JlaGoparopnas pabora
«DeHoTUnMYEeCcKas OLCHKA POCTa

Y pa3BUTHS PACTEHUH B 3aBUCUMOCTH
OT Hau4usi GUTOTOPMOHOB

B IUTATEJILHOU CPENE»

OcHognoe cooeporcanue

PackpbIBaTh cofiep>kaHre TEPMUHOB
Y TIOHATUH: (PUTOTOPMOHBI,
PETYIATOPBI pOCTa PACTEHUN.
OnwuceIBaTh Iporecc pocra

Y Pa3BUTHUS PACTCHUM.
XapakTepu3oBaTh MPOLIECC POCTA

Y pa3BUTUS PACTEHHUU B 3aBUCHMOCTHU
OT F€HOTHIA U OKPY>KAIOITUX
YCJIOBUH.

Pa3nuuate QyHKIUU PErynsITOPOB
pocra.

CpaBHuBaTh QYHKLHHU PETYIATOPOB
pocra.

BbIABISATH PYyHKIUU PETYISITOPOB
pocTa 1o MPeAIoKEHHBIM 3P eKTaMm.
XapakTepu3oBaTb 0COOCHHOCTH
CTpOCHHS U QYHKLNHU Pa3InIHBIX
(UTOrOPMOHOB.

dopMyIUpoOBaTh U OOBICHITH

MPUHIUI BO3IEUCTBUS (DPUTOTOPMOHOB

Ha POCT U Pa3BUTHUE PACTECHUMN

Buowt oesmenvnocmu obyuarowuxcs
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/. BUOTEXHOJOTUs PaCTEHUI

Temuvl 3anamuiu

10

Konuuecmeo

Hacoe

B03M0XHOCTH TPUMEHEHUS
arpoOMOTEXHOJIOTUH B CEJIEKIINH,
CEMEHOBO/ICTBE M TUTOMHUKOBOJICTBE.

bone3nn 1 UMMYHHUTET PaCTEHUM:

ot H./. BaBuioBa 10 COBpEMEHHOCTH.

Y ckopeHHast U TpaAUIMOHHAs
CEJIEKIIUS: COKPAIlaeM CPOKHU
MOJIyYEHHUSI HOBBIX COPTOB. OCHOBHBIE
METOJIbI cesieKuuu. ['ubpuan3zanmsi.
®opMmbl 0TO0pa. OCHOBHBIE
HaIIPABJICHUSI CENIEKIUU: YIyUllICHUE
YPOKANHOCTH, YCTOUUUBOCTH

K OMOTHYECKUM U aOMOTHYECKUM
dakTopam.

O310pOBIEHNE PACTEHHUI OT BUPYCOB
C TTOMOIIIHIO METOJIOB OMOTEXHOJIOTHH:
METO/IbI KYJIbTYPhI allUKaTbHBIX
MEpHUCTEM, TEPMOTEPAIIHH,
XeMOTepanuu, KpuoTepanuu

Y KOMIUIEKCHOM Tepanuu. [lonyyenne

0310POBJICHHOT'O IMOCAJ0YHOTO

OcHognoe cooeporcanue

PackpsIBaTh cojiep:kaHuE TEPMUHOB
Y TIOHSATH: CENEKIIHNS,
CEMEHOBO/ICTBO, TATOMHUKOBOJICTBO,
MHKPOPa3MHOXKEHNE PACTCHH,
03JIOPOBJICHUE PACTECHHUI.
OnuceiBaTh mporece
MHUKPOPA3MHOXXECHUS PACTCHUN,
CO3/1aHUsI HOBOTO UCXOJIHOTO
Martepuaa Jijisl CeJIeKIuu, 0Toopa,
03JIOPOBJICHUS PACTEHUN Y TIOJTYYCHUS
03JIOPOBJICHHOTO MTOCAJI0YHOTO
Marepuaa.

XapakTepu30oBaTh MPOLIECC
YCKOPEHHOHU U TPaJULIMOHHOMN
CENICKIIUH, MUKPOPA3MHOKEHHS,
03JI0POBJICHUS PACTEHUM.

Paznuuars MeToIbI cenekuunu,
CIIOCOOBI 03I0POBJICHHSI PACTCHHIA.
CpaBHHMBATh METOJbI CEJIEKINH,
CIIOCOObI 03I0POBJICHUS PACTECHUH.

BriaBaars Hanbosee 1 HaMMeHee

Buowt oesmenvnocmu obyuarowuxcs
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Temuvl 3anamuiu

Konuuecmeo

Hacoe

MaTtepuaia — KiyoHen kaprodens

Y Ca)KEHIIEB IIJI0JIOBBIX KYJIBTYP.
KynbTuBUpOBaHUE pACTUTETBHOTO
MaTepuaja B KyJapType in Vitro:
OCHOBHBIE IPUHITUIIBI U MOJICIIH
KyJbTUBUpOBaHus. Kamnycorenes,
CYCIIEH3UOHHBIE KYJIbTYpPbl PACTCHUH.
Mukpopa3sMHOKEHHUE PACTEHUM.
OKoHOMUYECKUM 3P heKT

OT BHEJIPEHUS METOJIOB
OMOTEXHOJIOTMU B PACTEHUEBOJICTBO.
Kpuoxpanenue pacrteHui.
KpuonporekTopsl.

[TocTkproOreHHast pereHepanusi.
buosornueckue cpencTsa 3aiuThl
pacTeHUN: NPEUMYLIECTBA

U TIEPCIIEKTUBBI IPUMEHEHUS.
Tepmoc u cocyn Jlproapa ¢ )XUIKAM
a30TOM, KPUOIIPOOUPKH.
[IpakTtruueckas pabota «PazmHOXeHHE

IIJIOAOBBIX paCTeHI/IfI YCPCHKOBAHHUEM

OcHognoe cooeporcanue

3¢ (HEeKTUBHBIE CTTOCOOBI TTOTYICHHSI
HCXOJHOT0 MaTepuaia

IUTS CETIEKIIUU; O30POBIICHUS
paCTEHUI.

XapakTepu3oBaTh 0COOEHHOCTH

1 QYHKIIUUA METOJ/IOB CEJIEKITUH,
CIIOCOOO0B 03/I0POBJICHUS PACTECHUIA.
dopMynupoBaTh U OOBACHSTH
MIPUHLAI TPAIULIHOHHON

1 YCKOPEHHOM CEJIEKIINH, IPUHIUII
paboTHI TOTO UM UHOTO METoAa

03JI0POBJICHUS PACTCHUH

Buowt oesmenvnocmu obyuarowuxcs
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NTOI'O I10 MOV JIIO

Temuvl 3anamuiu

34

Konuuecmeo

Hacoe

Y MUKPOPa3MHOKEHUEM — IIPUMEP
MaJIMHBI (MM 3eMJISTHUKH, €)KEBUKH,
CMOPOIUHBI )».

[TpakTudeckas pabora «BBenenue
pacTeHuii B KyJbTypy in Vitro

U MOJIJIEpKaHUE YUCTOU KYJIbTYpPbI
HKCILIAHTOBY.

[Ipaktruueckas pabota «PazMHOXKeHHE
KapTodens B IpoOUpKe».
Uccnenosarenbckas padbora

«Kak rnosy4yaroT n0TOMCTBO
BETre€TaTUBHO PA3MHOKAEMBIX KYJIbTYP
€CJIM HE CEMEHAMM ?»
HccnenoBarenbckas padboTa
«BpIpamuBanue pacTeHUN

B MTPOOUPKE».

UccnenoBarenbckas padota «Kak
00bs1 KOPOBKa ypoxkal criacaja —

0 COBPEMEHHBIX CIIocO0ax

OMOOTUYECKOM 3aIUTHI PACTCHUI

OcHognoe cooeporcanue

Buowt oesmenvnocmu obyuarowuxcs
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Moayab «CoBpeMeHHbIe OHOTEXHOJIOTHH B cesekmum». 11 kimace (34 v)

1. 'eneTrueckue pecypcsl

Poccun

Temuvl 3anamuiu

6

Konuuecmeo

Hacoe

CrpaTeruu COXpaHeHHs TeHETHYECKUX
pecypcoB. CoxpaHeHHue pacTeHUM

In situ u ex situ.

buopecypcHsbie komekunu Poccun.
Kosnekius reHeTU4eCKuX pecypcoB
pactenuit BUP. I'epbapuit BI1H.
KoJsnekims reHeTHYeCKUX PECYPCOB
>kuBoTHEIX BHUUIT PX. Komexmn
ki1eTok u mrammoB BHUMCXM.
Uccnenoarenbckas paboTa

«ITo matepuanam popyma

«I'enernueckue pecypesl Poccnn»

OcHognoe cooeporcanue

PackpriBaTh coziepaHue TEPMUHOB
Y MIOHATUH: COXPAaHECHUE PACTCHUM
In situ u ex situ.

OmnuceIBaTh MMpoIeCC COXPaHCHUA

pacTeHuit B yciaoBusx in Situ u ex situ.

XapakTepu3oBaTh CIIOCOOBI
COXpaHeHI/IH paCTeHI/Iﬁ B YCJIOBI/ISIX
In situ u ex situ.

Paznuuatk cnocoObl COXpaHEeHHUs]

pacTeHHi B YCIOBHIX iN Situ u ex Situ.

CpaBHUBaTh OCOOCHHOCTH
COXpaHEHUS PACTCHHM B YCIIOBUSIX

In situ u ex situ.

BrisBnsats Hanbonee > pexTuBHbIN
PUEM JIJIS1 COXPaHECHUS KOHKPETHOTO
oOpa3s1ia pacTeHUH.
XapakTepru3oBaTh 0COOCHHOCTH

U QYHKITUH.

dopMyTHpOBaTH U OOBSICHSITH

Buowt oesmenvnocmu obyuarowuxcs
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2. OCHOBBI TCHETUKU

N CCIICKIIMH

Temuvl 3anamuiu

Konuuecmeo

Hacoe

HacnencTBeHHOCTh M N3MEHUYHBOCTD —
OCHOBHBIC CBOMCTBA JKUBBIX
opranu3moB. I3MeHUMBOCTh
MyTallMOHHASI U1 MOAU(UKAIIMOHHAS.
I'en — maTepuanbHBI HOCUTEIIb
HaCJICJICTBEHHOCTH M U3MECHUYHBOCTH.
HyknenHOBbIE KHCIIOTHI.
Jlokanmm3anust reHeTHIECKOTO
Martepuaia B KieTke. JleaeHue KiIeTok.
Pennmukamus JIHK. OcHoBHas gorma
MOJIEKYJISIPHOM OMOJIOTHH.
Tpanckpunmus. TpaHcaanus.
MyTtanuu.

3aKOH TOMOJIOTHYECKHUX PSIIOB

B HACJICJICTBEHHOM NU3MEHYMBOCTH
H.M. BaBuiiosa B 1920 u 2020 rT.
[Ipaktrueckas paborta
«MoaudukanmonHas H3MEHYNBOCTh

B IIpupojie» (codbpath U CpaBHUTH

OcHognoe cooeporcanue

npUHIMI IN Situ 1 eX Situ coxpaHeHust
T€HETUYECKUX PECYPCOB PACTCHUI
PackpbIBaTh coJiep;KaHUE TEPMUHOB
Y MOHSTUIA: HACTIECTBEHHOCTb,
W3MEHYUBOCTh, reH, [[HK, PHK,
0€eJI0K, 3aKOH TOMOJIOTHYECKHUX PSIIOB
B HACJICJICTBEHHOW N3MEHUYNBOCTH.
OnuceIBaTh MPOSBICHUS
MOJIU(DUKAIIMOHHOM U MyTaIllMOHHOM
M3MEHYMBOCTH, cTpoeHne JJTHK

n PHK, Oenkos.

XapakTepu3oBaTh CTPOEHUE

1 QYHKIIMU HYKJIEMHOBBIX KUCJIOT,
OeIKOB.

Paznuuarh TUIIBI K3MEHYMBOCTH.

CpaBHHMBaTh MyTallUOHHYIO

u MOI[I/I(I)I/IKEILII/IOHHYIO HN3MCHYMNBOCTB.

BrIsBisTE MOIMUKALIMN 1 MyTaIHH.
XapakTepu3oBaTh 0COOCHHOCTH
u pynkuuun JJHK, PHK, Genkos.

DopMyIHpPOBATH U OOBSICHSTh

Buowt oesmenvnocmu obyuarowuxcs
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3. Nmxenepus

B OMOJIOTUH PACTEHUN

Temuvl 3anamuiu

15

Konuuecmeo

Hacoe

JIMCTBS, UBETKH C OJHOTO PACTCHUS
W/WJIIK C Pa3HBIX).
Uccnenoarenbckas padota «['MO —
ATO MYTAIMHU WM MOJIUHUKAIIAN?)
Knerounas u reHHass HHXEHEPHS
paCTeHUN I Pa3BUTHUS CEJICKIINU.
[IpupoaHO-TpaHCTEHHBIE PACTCHUS.
Pacrenusi-Onodabdbpuku.
buorexnonornyeckrne METOIbI

B CEJIEKIIUU PACTCHUM.
['eHeTHUECKOE PETAKTUPOBAHUE
KYJIbTYPHBIX pacTeHuu. Yem
T€HETUYECKOE PEJAKTUPOBAHUE
OTJIMYAETCS OT TEHETUYECKOU
MoaudUKaIIu.

ITorck HOBBIX TEHOB-MUIIICHEN
CYIIECTBYIOLINE METOAUKHU.
[TpoBenenwue in silico ananmsa.
I'eHHas MHXXEHEPUS 3€PHOBBIX
KyJbTyp. ['eHHas nHxxenepus

xJionyaTHUKa. ['eHHas WHKCHCPHA

OcHognoe cooeporcanue

IIPUHLINI ACHUCTBUS 3aKOHA
TOMOJIOTUYECKUX PAIOB

B H&CHCHCTBGHHOﬁ U3MCHUYNBOCTHU

PackpriBath copepkaHue TEPMUHOB
Y TIOHATHN: KJIETOYHAs U T€HHAs
WHXEHEPUsI PaCTEHU, TEHETHYECKOE
penaktupoBanue, ' MO, in silico
aHaJu3.

OnuceIBaTh MPOLECC KIETOYHOU

Y TEHHOM WHXEHEPUHU PACTCHH,
MIPUHITUIIBI TEHETUYECKOTO
penaktupoBanus, coznanue ' MO,
stamnsl iN Silico ananms3a.
XapakTepu3oBaTh COBPEMEHHBIE
JTOCTH>KEHUS TeHHOHN U KJIICTOYHOU
WH)XEHEPUHU Pa3HBIX BUJOB PACTECHUH,
npoBeacHue in Silico anamusa.
PaznuyaTh reHHYI0 U KJIETOYHYIO
HWHXXEHEPHUIO.

CpaBHI/IBaTB OMOTEXHOJOTMUSCKHUE

Buowt oesmenvnocmu obyuarowuxcs

38



4. Unxenepus

B OMOJIOTHUH KUBOTHBIX

Temuvl 3anamuiu

Konuuecmeo

Hacoe

ToMara. [ 'eHHast HH)KEHEPHS COH.
['eHHast HHKEHEPUS TUIOT0BBIX
KyJnbTyp. 'eHHas HHXCHEpHUs
KapToders.

[Mpaktuyeckas padora «IIpoBencHue
in silico amanusa 11g moMcKa HOBBIX
T'€HOB-MHUIIICHEH IS peIaKTHPOBAHUS

KyJbTYPHOTO pacTeHUsl (Ha BEIOOP)»

CoBpeMeHHBIE METO/IbI

B )KUBOTHOBOJICTBE: TPAHCILJIAHTAIUA
YMOPHUOHOB, XUMEPHBIE )KUBOTHBIE,
KJIOHUPOBAHHUE.

I'enHas nHxXeHepus

B JKMBOTHOBOJCTRBE.

[Ipaktuueckas pabora «I[IpoBenenue
in silico ananusa 11 moMcKa HOBBIX
T€HOB-MUIIECHEH JJIs1 peIaKTUPOBAHUS

YKUBOTHOTOY» (Ha BHIOOD).

OcHognoe cooeporcanue

METOJIbI B CEJIEKIIUU PACTEHUU.
BBIABISITE paznuuust MEXIy
F€HETUYECKUM PEIAKTUPOBAHUEM

Y TEHETUYECKOW MoauduKarue.
XapaxkTepuzoBaTh 0COOCHHOCTH

U (QYHKLHH.

dopMyIUpOBaTh U OOBICHITH
NPUHIMIT KJIETOYHOW U TEHHOMN
WH)XEHEPUH, TEHETUYECKOTO
PEIaKTUPOBAHUA U TEHETUYECKOMN
MoauduKaIu

PackpriBaTh cogepkanue TEpMUHOB
U TIOHSTHMH.

OnuceIBaTh TPaHCIIJIAHTALHIO
AMOPUOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBAHUE.

XapakTepu30BaTh TPAHCILIAHTALIUIO
SMOPHOHOB, XMMEPHBIX JKUBOTHBIX,
KJIOHUPOBAHHUE.

Paznuyath TpaHCIUIaHTaIUIO

3M6pI/IOHOB, XUMCPHBIX ) KUBOTHBIX,

Buowt oesmenvnocmu obyuarowuxcs



NTOI'O 1O MOAVYJIIO
OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

34
68

HccnenoBaTenbsckas padora «I eHHast
WH)KEHEPUS )KUBOTHBIX: apTyMEHTBI

34 U IIPOTHUB»

KJIOHHPOBAHHUE.

CpaBHUBaTh TPAHCILIAHTAIUIO
AMOPHOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHHPOBAHUE.

XapakTepu3oBaTh 0COOEHHOCTH

U QYHKIIUH.

dopMynupoBaTh U OOBACHSTH
MIPUHITUT TCHHON WHKCHEPHH,
TCHETHYECKOTO PETAKTUPOBAHMS

1 TEHETUYECKOM MOI[H(i)I/IKaIII/II/I

40



Moayab « BHOTEXHOJOruU HACTOSIIIEr0 U Oyaymero». 10 kiacc
Tema 1. BuoTrexHoJI0rus KaKk HayKa

JoxymenTanbhblii puiibM Ceprest bpunesa «Hossiit cBet. Hukonait BaBunos». —
URL.: https://smotrim.ru/video/2618068

JoxymeHnTanbublii puiibM «CemeHa, KoTopble crnacyT yenoBeuecTBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

Moayab «CoBpeMeHHbIE OMOTEXHOJIOTUH B cejiekuum». 11 kiace
Tema 1. 'eneTnueckue pecypcoi Poccun

JlokyMeHTalIbHBINA PuiIbM «3070TOM 3eeHbIi 3amacy. 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. OCHOBBI F€eHETHKH B CeJICKIINN

®dunbMbl U3 nukiIa «Matpuna Haykuy. Science and plants. Hayka u pacTtenus.
3epuobodoBeic. — URL: https://www.youtube.com/watch?v=nCfadl1Fpa8

Tema 3. Un:xeHepusi B 0M0J10TUM PacTeHUI

dunbMbl U3 nukiIa «Matpuna Haykuy. Science and plants. Hayka u pactenus.
I'enetnueckoe pepakruposanue. — URL: https://tvspb.ru/programs/releases/107337/
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