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HOACHUTEJBHASA 3AIIMCKA

AKTYaJIbHOCTH M Ha3HAYEHHUE MPOTrPAMMbI

PabGouass mnporpamma Kypca BHEYpOuHOM JeaTenbHOCTH «COBpeMEHHBIE
arpoOMOTEXHOJIOTHH (arpoOUOTEXHOJOTUIECKUN TPOGUIIL)» IS CPEIHEro OOIIETo
oOpa3oBaHmsl (majmee — mporpamma) paspaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU
®denepadbHOTO TOCYAApPCTBEHHOTO 00pa30BATENBLHOTO CTaHJApTa CpPEIHEro OOIIero
obOpazoBanus (PI'OC COO), opueHTHpOBaHA Ha OOECIEYECHUE WHIUBUIYATbHBIX
noTpeOHOCTEH 00yJarOMINXCsl U HAIIPaBJIeHA Ha TIOCTIKEHHUE TIIAHUPYEMBIX PEe3YyJIbTaTOB
OCBOEHHUS POrpaMMbl CPEAHETO OOLIEr0 00pa30BaHUs C YUYETOM BbIOOpa yYaCTHUKAMHU
00pa30BaTeNbHBIX OTHOIICHUN KypCOB BHEYPOUHOM JEATEIBHOCTH. IDTO IMO3BOJSET
oOecreunTh eTMHCTBO 00sa3aTenbHbIX TpeboBanuii ®I'OC COO Bo BceM MpOCTPaHCTBE
IIKOJILHOTO 00pa30BaHUS: HE TOJIBKO Ha YPOKE, HO U 32 €ro Mpe/eIaMu.

Hacrosimuii kypc mpeaHasHaueH Ui yriIyOJE€HHOTO HM3Y4YEHHs] OMOIOTHYECKUX
SBJICHUM U 3aKOHOMEPHOCTEH, paciiupenusi 0a30BbIX 3HAHUN, PA3BUTUS MPAKTUUECKHUX

YMGHI/IfI N HaBBIKOB B COBpeMeHHOfI OMOJIOTHH.

AKTYaJIbHOCTH pPeaju3auuy NPpOrpaMmbl

[TporpamMmMoil mpenycMOTpeHO (OPMHUPOBAHUE COBPEMEHHOI'O TEOPETUYECKOTO
YPOBHS 3HAaHWHA, a TakXKe TMPAKTHYECKOTrO OIbiTa pPaboThl C J1abOpaTOPHBIM
000pyI0OBaHUEM, OBJIAJICHUE MPUEMAMH HCCIEAOBATEIbCKON NeATeIbHOCTH. MeToibl
opraHm3zanuu  o0pa3oBaTeNIbHON U HAyYHO-UCCIENOBATENIbCKONW  J1€ATEIbHOCTH
nperycMaTpuBaoT (GOPMUPOBAHHE Yy OOYYAIOUIMXCS HECTaHJAPTHOTO TBOPUYECKOTO
MBIIUIEHUS, CBOOO/IbI CAMOBBIPAXKEHUS U UHAUBUAYAJTIbHOCTH CYKIEHUM.

Jlisg mosnHOTO yueTa moTpedHocTel O0ydarolmuxcs B MPOTrPaMME HCIOJIb3YETCs
nuddepeHIMPOBAHHBIA MOJIX0/A, YTO CTHUMYJHUPYET OOY4YaroIIerocss K YBEIUYCHUIO
MOTPEOHOCTH B MHANBUIYAJILHON, MHTEIUIEKTYaIbHOW U MO3HABATEIHPHON JIEATETLHOCTH
Y Pa3BUTHIO HAYYHO-UCCIIEI0BATENbCKUX HaBBIKOB. [IporpamMma cranet BocTpeOOBaHHOM
B IIEPBYI0 oOuepelb OOYyYalolUMHUCS, KOTOpble HMMEIOT CTOMKUN  HMHTEpec
M COOTBETCTBYIOIIYIO MOTHUBAIIMIO K M3YyYEHHUIO NPEIMETOB €CTECTBEHHO-HAy4YHOIO
[IUKJIa, ECTECTBEHHBIX HAYK U TEXHOJIOTHM.

B Hacrosimiee Bpemsi OMOJIOTHYECKOE OOpa3oBaHHE JIOJDKHO OOSCIEYHTH
BBIITYCKHHKAM BBICOKYIO OMOJIOTUYECKYIO, SKOJOTUYECKYIO U MPUPOJIOOXPAHUTENBHYIO

I'paMOTHOCTD.



3HaHUs B O00JIACTM OCHOBHBIX OWOJIOTMYECKUMX 3aKOHOB, TEOpHUM U wujaeu
(GOpMHUPYIOT HPABCTBEHHBIE HOPMBI W TIPUHITUIIBI OTHOIICHUS K J>KHBOM TPHUPOJE.
B kayecTBe 1EHHOCTHBIX OpPHUEHTHPOB OHOJOTMYECKOrO0 OOpa30BaHUS BBICTYHAIOT
O0OBEKTHI, M3y4aeMble B Kypce OHOJIOTHH, K KOTOPHIM Y ydamuxcsi (OpMHPYETCS
LIEHHOCTHOE OTHOIIeHUE. [Ipu 3TOM BeayIlyto poJib UTPalOT MO3HABATEIbHbBIC IIEHHOCTH,
TaK KaK JIaHHBI y4eOHbIN MpeAMET BXOJUT B TPYIIY MNPEAMETOB IMO3HABATEIBHOIO
[UKJIA, TJIaBHAs II€JIb KOTOPBIX 3aKII0YAeTCs B M3YYEHUU COBPEMEHHBIX CIOCOOOB
pelieHus raodalbHBIX MpoodsieM coBpeMeHHOCTU. [Iporpamma mpecneayer HE TOJIBKO
oOpa3oBaTenbHble, HO U BOCHHUTATEIbHBIC L€, IOCKOJBbKY OHa CIOCOOCTBYET
(hOpMHUPOBAHUIO HKOJOTHYECKOTO U OMOTEXHOJIOTHYHOTO MBIIIJICHUS Y TTOAPACTAIOIIETO

IIOKOJICHU .

BapuaHTbl peajiu3auuu nporpaMMbl 1 GopMbI POBeIeHUs 3aHATHI

Peanuzanus nporpaMMbl MpeAnoaraeT UCHoJIb30BaHle (GOpM padOThI, KOTOPHIE
MpPEAyCMaTPUBAIOT AKTUBHOCTh M CaMOCTOATEIBHOCTh OOYyYalolUXCsl, COYETaHUE
WHJUBUyAIbHOW W TPYNNOBOW paboThl, MPOEKTHYID U  HCCIEI0BATEIBCKYIO
AeSTeNbHOCTh. TakuM 00pa3oM, BOBICYCHHOCTh 00YYAIOIMINXCS B TAHHYIO BHEYPOUHYIO
AESTENIbHOCTh IMO3BOJIUT O0OECMEYUTh UX CaMOOIpENeJCHHe, PACIIUPUTDh 30HBI
MOMCKAa CBOMX HWHTEPECOB B pPa3MYHBIX cdepax eCTECTBEHHO-HAYYHBIX 3HAHHM,
MIEPEOCMBICTUTh CBOM CBSI3U C OKPYKAIOLIUMMH, CBOE MECTO CpeId IPYrHX JIOACH.
B menom peanusanms mporpaMMbl BHOCHT BKJIaJ B HPABCTBEHHOE U COILMAIBHOE
dhopMUpOBaHUE JTUYHOCTH.

[Iporpamma MokeT ObITh peasii3oBaHa B pabore ¢ obOywaronmumucsa 10 u 11
KJIACCOB.

[Iporpamma Kypca paccuuTaHa Ha 68 4acoB, B paMKaX KOTOPBIX MPETYCMOTPEHBI
Takue QopMbl pabOTHl, Kak Oeceapl, IUCKYCCHUH, MAaCTEP-KJIACcChl, JKCKYPCHH
Ha TPOU3BOJICTBO, aHAJU3 KEHCOB, BCTPEUU C MPEICTABUTEISIMHU PA3HBIX MPOdecCuid,
podeCCHOHANIbHBIE TPOOBI, KOMMYHUKATHBHBIC M JICJIOBBIC WIPHI, KOHCYJbTAIlUU
nejarora u mcuxoJsiora.

[TporpaMmMa MokeT OBITH peajn3oBaHa B TEYEHHE OIHOTO yd4eOHOro roja
¢ obOyuarormumucst 10 m 11 kmaccoB, eciu 3aHSATUS TPOBOIATCA 2 pa3a B HEACIIO.
Nnu B TedeHue NBYX JIET, €CJIM 3aHATUS TPOBOAATCSA 1 pa3 B HEENIO JUIsl KJIACCOB

OMOJIOTUYECKOTO UM OMOTEXHOJIOTUYECKOT0 HAMPABIECHUH.



B3aumocssass ¢ QpeaepaibHOil padoveil MPOrpaMMoii BOCIIUTAHUS

[IporpaMMa Kypca BHEYpPOUHOW JESTENBHOCTH paszpaboTaHa C y4eTOM
pexomeH1auui penepanbHoil paboueil mporpaMmbl BOCIIUTAHUS, YYUTHIBAET IICUXOJIOTO-
[E1IarOTUYECKUE OCOOCHHOCTH JaHHBIX BO3PACTHBIX KaTeropui. ITO MO3BOJISET
HA TPAKTHUKE COEIUHUTH OOYYAlOIIyI0 M BOCIUTATENBHYIO NEATEIbHOCTh MEAarora,
OPHUEHTUPOBATH €€ HE TOJBKO Ha UHTEJUIEKTYaIbHOE, HO U HA HPABCTBEHHOE, COLIUATIbHOE
pa3BuTHE peOeHKa. DTO MPOSIBISIETCS B!

— BOCIIMTAHUHU OCO3HAHHOW JKOJIOTMYECKHU MTPABWIBHOW MOTHUBALIMM B MOBEACHUU
U JEATEIbHOCTH 4Yepe3 (QOpMHUPOBAHUE CHUCTEMbl YOEXKIEHUN, OCHOBAaHHBIX
Ha KOHKPETHBIX 3HAHUSIX;

— CTAHOBJICHUU JIMYHOCTH OOydYaromMXcsli KakK LEeJOCTHOW, HaXoAsuencs
B TAPMOHHUHU C OKPY’KAIOIIUM MUPOM, CHOCOOHOM K PEIIEHUI0 3KOJOTUYECKHUX MTPOOIeM;

— IPUOPUTETE JINYHOCTHBIX PE3YJIbTATOB PEANU3ALMUA MPOTPAMMBbl BHEYPOUYHON
JESITeIbHOCTH, HAIIeIIINX CBOE OTPaKEHUE U KOHKpETU3alHio B (efepaabHoi paboueit

IMporpaMmbl BOCIIUTAHHA.

Oco0eHHocTH padoTHI Hegarora 1o nporpaMmme

3ajmaya megarora COCTOMT B TOM, 4YTOOBI  CONpPOBOXKIATh  IPOIECC
po¢heCCUOHAJIBHOW OPUEHTAIIUU O0YYarOIIUXCsl, PaCKpbIBasi MOTEHIIMAT 00yYarOIIMXCS
Yyepe3 BOBJICUEHHWE B MHOTOOOpa3HyIO JAESTENbHOCTb, OPraHM30BAaHHYIO B Pa3HBIX
bopmax.

[Ipu sTOoM pe3ynabTaToM palbOTHl NeAarora B TMEPBYI0 OYEpElb SBISETCS
JMYHOCTHOE pa3BUTHE peOeHKa. JINYHOCTHBIX Pe3yJIbTaTOB MeNaror MOXKET JOCTHYb,
yBJIEKasi peO€HKa COBMECTHOM M MHTEPECHOU UM 000UM JIEATEIbHOCTbIO, YCTaHABINBAS
BO BpeMs 3aHATUH A00pOKeNnaTeNbHY0, MOIACPKUBAIOIIYIO arMocdepy, Hachlas
3aHATHA LEHHOCTHBIM coaepkanueM. Kpome Toro, mnporpamma IpenyCMaTpuBacT
OpraHU3aIMIO YKCKYPCHUH, MPOcMOTp (GUIIbMOB U 3anuceit TB-nporpamm.

[Ipy wu3yueHuMn  OOyYaAIOIMMHCS  TPOTpaMMBl  IEJAror  OCHOBBIBAETCS
Ha HECKOJIbKMX OCHOBOIIOJIAraloIuX NPUHIIMIAX 00yUYeHUs:

— MPUHIMI WHTETPATUBHOTO MOJIXO0Ja K OOy4YeHMIO. ODTOT MPHUHIMII UMEET
NEPBOCTENEHHOE 3HAUEHHUE, TaK KaK YCBOCHHUE MOJTy4aeMbIX 3HAHUN 10 OMOTEXHOJIOTHH
MPEAINOoJIaraeT TECHYK B3aUMOCBS3b pa3HbIX ypoBHeW. IlepBbli  ypoBeHb —
MEXIPEAMETHBINA — IIPEIoaraeT B3auMOCBsA3b OMOJIOTUH ¢ KypCcOoM 1o XuMuu. BTopoii
YpPOBEHb — TMPEAMETHBIM —  OOYCJOBJIEH B3aUMONPOHUKHOBEHHEM  Pa3HbIX

OMoNOTHYECKUX KypcoB (OOTaHWMKH, 300J0THUH, (U3HOJIOTUMA W JAPYTHX) B TPOIECCE



CTaHOBJICHUS W H3y4yeHMsI OuorexHosnoruu. Kpome Toro, 1oruka ocBOE€HUs MaTepuasia
IporpaMMBbl MpeAnoiaraeT ABMKEHHE OT OOIIEro K YaCTHOMY M, HA HOBOM YpOBHE,
BO3BpalllEHUE OT YaCTHOTO K O0IIEMY.

— IPUHLHAI HAIJSIAHOCTH;

— TPHUHLMNI JOCTYIIHOCTH;

— IPUHIMI OCO3HAHHOCTH.

[IpumepHas cxeMa nIpoBEIECHUS 3aHATHI 110 MPOrPaMMe MOXKET ObITh TaKOU:

1. OObsicHEHHE TEOPETUUECKOTO MaTepHalla o TEME.

2. TloaroToBka K 1a0OpaTOPHOMY WJIM MPAKTUUYECKOMY 3aHSTHIO, OOCYKICHHUE

00BEKTOB I IIPAKTHYICCKOI'O 3aHATHA.

3. IIpoBeneHne MPaKTUUECKOTO 3aHATHS — OCHOBHAs 3ajadya OCBOCHHE
METOJI0JIOTUN JAHHOTO KCIIEPUMEHTA.

4. Ananus PE3YIIBTATOB 3KCIICPUMCHTA.



MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA BHEYPOUHOU
AEATEJIBHOCTHA

3aHATHSA B paMKax IIpOoIrpaMMbl HaIIPpaBJICHBI Ha obOecricueHue JOCTHKCHUA
O6Y‘13IOHIHMHC§I cicayromux  JMYHOCTHBIX, MCTAIIPCAMCTHBIX MW  IHIPCIAMCTHBIX

00pa30oBaTENbHBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIBTATDI:
8 cghepe epaxcoancKo20 OCRUMAHUA!
— TFOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATEIBbHOCTA TNIPU BBITOJIHEHUHU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;
— CIOCOOHOCTh OMPEEIATh COOCTBEHHYIO TMO3UIIMIO 10 OTHOIICHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;
— TOTOBHOCTh K COTPYAHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJHEHUS YUCOHBIX,
II03HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a7a4, YBAXKUTEIBHOMY OTHOILICHUS
K MHEHHUIO OIMOHEHTOB IMPHU OOCYXJEHUU CIIOPHBIX BOMPOCOB OUOJOTUYECKOTO

COJICPKAHUS;

6 cqbepe nampuomu4ecKkozco 60CNUMAarUuA.

— LEHHOCTHOE OTHOLICHUE K IMPUPOJHOMY HACICAUI0 U NAMSITHUKAM IPUPOJbI,
IOCTHXKEeHUAM Poccun B Hayke;

— CIOCOOHOCTH OLICHUBATH BKJIAJ] POCCHUMCKUX YYEHBIX B CTAHOBJICHUE U PA3BUTHE
OWoNoTHH, TOHMMAaHUE 3HAaYeHUs OMOJIOTMM B TMO3HAHUM 3aKOHOB MPHUPO/IBI,

B JKMU3HH YCJIOBCKAa U COBPEMCHHOI'O O6H.[€CTB3,;

8 cghepe OYX08HO-HPABCMBEHHO20 80CNUMAHUSL:
— CIOCOOHOCTh OIICGHMBATh CHUTYyalldi0 W NPUHUMATh OCO3HAHHBIC pEIICHUs,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

— OCO3HaHME JMYHOIO BKJIaJla B MOCTPOCHUE YCTOMUMBOIO Oy IyIIErO;

6 cqbepe acmemu4eckKkoco 6ocnuumaHus.

— IIOHMMAaHHC 5MOIMOHAJIBHOI'O BOBI[GI\/JICTBI/IH JKUBOM IMpUpoabl U €€ HCHHOCTD,

6 chepe husuueckoeo ocnumanusi:
— TOHUMaHHEe EHHOCTHU 3J0POBOr0 U 0e30nmacHOro o0pas3a KU3HU;
— OCO3HAHME MOCIEACTBUN W HENPUSATHE BPEIHBIX MPUBBIYEK (yHoTpediieHue

AJIKOT0JIs, HAPKOTUKOB, KYpEHUs);



8 chepe mpyo008020 60CNUMAHUS!

— TOTOBHOCTb K aKTUBHOH J€ATEIbHOCTH OHOJOTMYECKOM U HKOJIOTHMYECKOM
HaIpaBJI€HHOCTH, CIIOCOOHOCTh MHUIIMMPOBATh, IUIAHUPOBATh U CAMOCTOATEIBHO
BBITIOJIHATH TAKYIO AEATEIBHOCTD;

— HHTEpecC K MPaKTUYECKOMY M3YUEeHHUIO Mpodeccuii, CBSI3aHHBIX C OMOIOTHEH;

— TOTOBHOCTh U CIIOCOOHOCTH K 06pa3013aHm0 141 CaMOO6p3.30BaHI/II-0 Ha IPOTAKCHUU

BCEH KM3HU;

8 chepe sKON02ULEeCKO20 BOCHUMAHUS!

— DKOJIOTMYECKH LIE€JIECO00pa3HOE OTHOIIEHUE K MPHUPOAE KaK HMCTOYHUKY >KU3HU
Ha 3eMJIe, OCHOBE €€ CyLECTBOBAHUS;

— TMOBBIIIEHUE YPOBHS HKOJOTMYECKOM  KyJNbTYypbl: IPHOOPETEHUE  OIbITa
IUIAHUPOBAaHHUA  IIOCTYIIKOB M OLEHKM HX BO3MOXHBIX  IOCIEICTBUMN
IUIsL OKPYIKAIOLEn Cpepl;

— CIIOCOOHOCTH KCIOJIB30BaTh IMPUOOpETacMble MPU HW3YYEHUH OMOJIOrMM 3HAHUS
U YMEHHS TIpU pELIEHUH TpoOJeM, CBA3AHHBIX C  palUOHAJIbHBIM
OPUPOJIONOIb30BaHUEM  (COONIOJEHUE TpaBWi MOBEACHHUS B  NPUPOAE,
HAaIlpaBJICHHBIX HA COXPAHEHHE DPABHOBECHS B DKOCHUCTEMAX, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

— AaKTMBHOE HENPUATHE AECHUCTBUM, NMPUHOCAIIMX BpEI OKPYKAKOUIEH NPUPOTHON
cpene, yMEHHE TPOTHO3UPOBAaTh HEOJIArONMPUSATHBIE SKOJIOTHYECKUE MOCIEACTBUS

MPEANPUHUMAEMBIX JICMCTBUN U MIPEIOTBPAIATh UX;

8 cghepe HayuHo20 NOZHAHUSL:

— mnoHMMaHWe crhenupuku OUOJOTMM KAaK HayKd, OCO3HaHUE €€ POJH
B (DOPMUPOBAHUHU PAIMOHATHHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUE IIEJIOCTHOTO
MIPEACTABICHUSI 00 OKPYXKAIOIIEeM MHpPE KaK O €IWHCTBE IMPHUPOJIBI, YeTOBEKa
¥ 00IecTBa, B MO3HAHUU TPHPOJHBIX 3aKOHOMEPHOCTEH M pelieHur MpoOsiemM
COXpaHEHUS IPUPOTHOTO PABHOBECHSI;

— yOEeXJICHHOCTh B 3HAYUMOCTH OWOJIOTHH JJI1 COBPEMCHHOW ITUBUJIM3AIINH:
oOecrieueHrne HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIaTh PECypCHbIE MPOOJIIEeMBbl  Pa3BUTHUS
YeJIOBEUECTBA; TMOUCK MyTEH BBIXOJA M3 TJIOOATBHBIX DKOJOTHYECKUX TPOOIIEM
u o0ecrieyeHUe TMepexona K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATIHLHOMY
UCIIOJIb30BAHUIO TIPUPOJHBIX PECypcoB M (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB

JKU3HU;



3aHMHTEPECOBAHHOCTH B IMOJTYYCHHH OMOJIOTMUSCKUX 3HAHHWN B IEJISX TOBBIIICHHUS
o0IIe# KyJbTYphbl, €CTECTBEHHO-HAYYHOH I'PAMOTHOCTH KaK COCTaBHOM 4YacTh
(YHKITMOHAIBLHOW TPAaMOTHOCTH OOydYaronuxcs, (GOpMHUPYEMOH NpU H3yYCHUH
OHoJIOruy;

INOHMMAaHHE CYIIHOCTH METOJOB ITO3HAHHS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTh HCIIOJB30BaTh IIOJydaeMble 3HAHWS I aHaJIHW3a
1 00BSICHEHUS SIBJICHUH OKPY KAIOIIEr0 MUpa U MPOUCXOAAIINX B HEM U3MCHEHHIA
YMEHHE JeJlaTh OOOCHOBAHHBIC 3aKIOYCHHMS HA OCHOBE HAy4YHBIX (PaKTOB
Y UMEIOIIMXCS JTAHHBIX C IS0 IMTOTYYCHHS TOCTOBEPHBIX BHIBOJIOB;
CIIOCOOHOCTh ~ CaMOCTOSITEJILHO  HCIIOJIB30BaTh  OHOJOTHMYECKHE  3HAHUS
JUTSL pEIICHUS TIPOOJIEM B peaIbHBIX JKU3HCHHBIX CUTYAIIHSIX;

OCO3HAaHUE IIEHHOCTH HAyYHOH JEATCIbHOCTH, TOTOBHOCTH OCYIICCTBJISATH
IIPOCKTHYIO M HCCIICIOBATEIBCKYIO NCATEIPHOCTh HHIUBHIYaIbHO U B TPYIIIIC;
TOTOBHOCTB M CIIOCOOHOCTB K HEIIPEPHIBHOMY 00Pa30BaHUIO U caMOOOpa30BaHHUIO,
K AKTHBHOMY IIOJIyYCHHIO HOBBIX 3HAHHH 110 OHOJOTHM B COOTBETCTBHH

C JKU3HCHHBIMU HOTpe6HOCT51MI/I.

METAIIPEJMETHBIE PE3YJIBTATDI:

6 chepe 061a0eHUA YHUBEPCATbHBIMU YUEOHBIMU NO3ZHABAMEbHBIMU OCUCMEUAMU:

Oaz0e6vie 102udecKue 0etucCmeusl.

CaMOCTOATENLHO (hOPMYJIUPOBATH M aKTyaTH3UPOBATh MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;

HCIIOJIB30BaTh IIPU OCBOCHUH 3HAHUN MPHUEMBI IOTHUYECKOTO MBIIUICHUS (aHaln3a,
CUHTE3a, CpaBHEHUA, Kiaccupukanuu, oOO0OIIEeHUs), pPACKpPbIBaTh CMBICI
OMOJIOTUYECKUX TIOHATHHA (BBIACIATHh WX XapaKTEPHBIC MPU3HAKH, YCTAHABIMBATh
CBSI3M C IPYTUMH MTOHSATHSIMH );

OMpeneNaTh IIEIM JEATCIIBHOCTH, 3ajaBas IlapaMeTpbl W KPUTCPUH HUX
JOCTHIKEHUSI, COOTHOCUTD PE3YJIHTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;
HCIIOJIb30BaTh OHMOJIOTHYECKHUE IOHSATHS Il OOBACHCHHUS (HaKTOB M SIBICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTHYECKHUE PACCYX ACHUS (MHAYKTUBHBIC, ICTyKTUBHBIC, IT0 aHAJIOTHN),
BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B PacCMAaTPUBACMBIX SIBICHHSIX,

(GhOopMyITUPOBATH BBIBOJIBI M 3aKITIOUEHUS;



— IPUMEHATb CXEMHO-MOJCJIbHBIE CPEACTBA I IPEACTABICHUS CYLICCTBEHHBIX
CBSA3€M W OTHOIIGHMH B H3yYaeMbIX OMOJOTMYECKUX OOBEKTaX, a TaKke
IPOTUBOPEUYMI PA3HOrO pPOAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX

HCTOYHHKAX,

bazosvie ucciedosamenbekue Oeucmeust.

— BJIAQJICTh HAaBBIKAMHU YUYEOHO-HCCIICIOBATEIIbCKONM WM TMPOEKTHON MESITEIBHOCTH,
HaBBIKAMH  pa3pelieHWs  MpoOJieM;  CIHOCOOHOCTBIO M TOTOBHOCTBIO
K CaMOCTOATEIbHOMY TIOMCKY METOJOB pEIICHUS TMPAKTHYECKUX 3ajad,
MIPUMEHEHUIO PA3INYHBIX METOIOB MTO3HAHNS,

— HCTOJB30BaTh PA3JIMYHBIC BHJIBI ACATEIHPHOCTH 1O IMOTYYEHUIO HOBOTO 3HAHMSI, €TO
UHTEpIIpETalliN, TPeoOPa30BaHUIO U MPUMEHEHUIO B YYCOHBIX CUTYAIUAX, B TOM
YHUCJIe TIPHU CO3JaHNN YICOHBIX U COIMATIBHBIX MPOSKTOB,;

— (¢opMHpOBaTH HAYYHBIH THUI MBIIIICHUS, BIaJACTh HAYYHON TEPMHUHOJIOTHEH,
KJIIOUEBBIMH TTOHSATHSIMH U METOJIaMU;

— craBuTh H  (OPMYIUPOBATh COOCTBEHHBbIE 3aJaud B  00Opa30BaTEIbHOM

ACATCIIBHOCTU U )KU3HCHHBIX CUTYAalUAX ]

paboma ¢ ungpopmayueti:

— OpHUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WH(pOpManuu (TEKCTe y4yeOHOro
nocodusi, HAy4YHO-TIONMYJISIPHOM  JuTeparype, OHOJIOTMYECKUX  CJIOBapsixX
Y CIPAaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax AaHHBIX, B VIHTepHETE), aHAIU3UPOBATH
MH(POPMAIUIO PA3INYHBIX BUJIOB U (hOPM IIPECTaBICHUS, KpUTHUECKU OLICHUBATh
€€ JIOCTOBEPHOCTh U HEMMPOTHUBOPEUYMBOCTH;

— (QopMynIMpoBaTh 3alpOoChl M MPUMEHATH pA3JIMYHBIE METOJbl IPU TIOHCKE
¥ 0TOOpE OMoIOrnYecKor HHPOPMaIIUK, HEOOXOIUMOM SISl BHITIOJIHEHUS YUE€OHBIX
3ajay;

— CaMOCTOATENbHO  BBIOMpATH ONTHUMAJIBHYO dopmy  mpeacTaBieHUsS
Oounonornyeckoi nHpopmanuu (cxemsl, rpauku, JUarpaMMebl, TAOIUIbI, PUCYHKU
H 1p.);

— HCHOJB30BaTh HAYYHBIN S3bIK B KAYECTBE CPEACTBA MPHU pabOTe ¢ OMOJOTUYECKON
uH(poOpMaluel: TPUMEHITh XUMUYECKHe, (PU3nUecKre U MaTeMaTHYeCKie 3HAKU
U CUMBOJBL, (opmyinbl, aOOpeBUATypy, HOMEHKIATYpY, HCIOIb30BaATh

u HpCO6p330BBIBaTI) 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATJIAJHOCTH,
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6 cthepe oenadenusn ynugepcanbHbIMu KOMMYHUKAMUBHBIMU 0CHCMEUAMU:

obwenue:

OCYIICCTBJIAT KOMMYHHUKAIIMK BO BCCX CCI)Can JKU3HHU; AKTUBHO YYaCTBOBATb
B AUAJIOTC HUJIM JUCKYCCHUHU II0 CYIICCTBY 06CY>KII3€MOI>1 TCMBI (YMCHI/IG 3aJaBaTb
BOIIPOCBI, BBLICKA3BIBATL CYXKIACHHA OTHOCHUTCIBHO BBIIIOJTHCHUA npeﬂnaraeMoﬁ
3aa49U, YUHUTBIBATb MHTCPCChI U COTTIACOBAHHOCTD HOBI/IHI/Iﬁ APYrux y4aCTHHKOB
JAuajiora ujin ,ZII/ICKYCCI/II/I);

Pa3BCPHYTO H JIOTHYHO MH3JIaraTb CBOIO TOYKY 3pCHHUA C HCIIOJIIB30BAHHCM

SA3BIKOBBIX CPCIACTB,

COBMECMHAs 0esIMENbHOCTb.

BBIOMpaTh TEMAaTUKy U METOAbl COBMECTHBIX JCHCTBHM € ydeToM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YWICHA KOJIJIEKTUBA;

IIPUHUMATH L[€JIA COBMECTHOM JIESTEIIbBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUS MO €€ JNOCTHXKEHUIO: COCTaBJIATh IUJIAH JACHUCTBUU, PACHpECIATh POIU
C YU4E€TOM MHEHHUI YYaCTHUKOB, 00CYXJIaTh pe3yJIbTaThl COBMECTHON PabOTHI;
npeajiaraTb HOBBIE TMPOEKTHI, OLEHUBATh WAECH C T[O3ULIUM HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATETMYECKOE MTOBEICHUE B PA3JIMYHBIX CUTYalUSIX,

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

6 chepe 061a0eHUA YHUBEPCATLHBIMU PECYNAMUBHBIMU OCTICHBUAMU:

camoopearuzayust.

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JIJIS BBISBICHUS TIPOOJIEM U MX pEIICHUs
B KU3HEHHBIX M YUYCOHBIX CUTYaIIUSX;

BBIOMpAaTh HA OCHOBE OMOJIOTHYECKUX 3HAHUH 11€JIEBBIC U CMBICIIOBBIE YCTAHOBKHU
B CBOMX JCHUCTBUSX M NOCTYIIKax IO OTHOULIEHUIO K >KUBOW IPUPOAE, CBOEMY
37I0POBBIO U 3I0POBBIO OKPYKAIOIINX;

pacIIMpsTh paMKH y9eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUIA;
JienaTh OCO3HAHHBIM BHIOOP, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH

3a pelIeHHE;

CAMOKOHmMpPOJlb.

AaBaTb OLCHKY HOBBIM CHTYyallUsIM, BHOCHUTb KOPPCKTHBBI B ACATCIHLHOCTD,
OLCHMBATb COOTBETCTBUC PC3YJILTATOB LCIIAM;
IIpUHUMATb MOTHUBBI MW APryMCHTBI JIPYIHUX TIPH aAHAJIMU3C PE3YJIbTATOB

ACATCIBbHOCTU,
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IMOYUOHANLHBIN UHMENIEKM, NPeOnoNa2arouull ChopMupo8anHOCmy.

CaMOpPCTYJINPOBAHUA, BKIIOYAOIICTO CAMOKOHTPOJb, YMCHHC JIIPUHUMATDb
OTBCTCTBCHHOCTD 3a CBOC IIOBCIACHHUC, CIIOCOOHOCTH aJJalITUPOBATbLCA
K SMOIIMOHAJIbHBIM U3MCHCHUAM U IIPOSABJIATDH FH6KOCTB;

BHYTpeHHGﬁ MOTHUBaIlHUH, BKJ'HOLIaIOHIeI\/JI CTPpEMJICHUC K JOCTHIXCHHUIO IICIIH
" yCIICXYy, OIITUMU3M, HHUITUATUBHOCTb, YMCHHC HeﬁCTBOBaTB, HuCxXoasa U3 CBOUX

BO3MOKHOCTEM;

npunamue ceos u Opyeux:

IMPUHUMATb C€651, IIOHKUMAasA CBOM HCAOCTATKHU U JOCTONMHCTBA,

MIPU3HABAaTh CBOE NIPABO U MPABO JIPYTUX HA OIIHOKH.

IHPEAMETHBIE PE3YJIBTATDI:

YMEHHE BJIQJETh CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpash BKIIOYACT
OCHOBOIIOJIAraroIIue OMOJIOrMUYeCKIEe TEPMUHBI U IOHATUS (KU3Hb, KJIETKA, TKaHb,
OopraH, OpraHW3M, BHJ, MOMyJsAlMsI, OMOCHUHTE3 OelKa, HACJIEeICTBEHHOCTb,
U3MEHYUBOCTb, POCT U Pa3BUTHE U JIP.);

BJIQJICHUE CHUCTEMON 3HaHMK 00 OCHOBHBIX METOJaX HAYYHOIO T[IO3HAHUS,
UCIIOJIb3YEMbIX B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB M IKOCUCTEM
(onucanue, uU3MepeHUe, MpPOBeACHUE HaOMIOACHUN); CcHnoco0aMH BbBISBICHUS
Y OIIEHKHU aHTPOIOTE€HHBIX U3MEHEHU B MPUPOJIE;

YMEHHE yCTaHABJIMBATh B3aMMOCBS3U MEXIY CTPOCHUEM U (PYHKIMSIMU: KIETOK
pa3sHbIX TKAaHEW, OpraHaMh U CUCTEMaMM OpraHoB y  pacTECHUM;
ATaraM KJIETOYHOIO LHKJIAa U KU3HEHHBIX LHUKJIOB OPraHU3MOB; T'€HOTUIIOM
1 (hEeHOTUTIOM;

YMEHHE pellaTh IOUCKOBBIE OMOJIOTMYECKHUE 3aJlaud; BBISBIATh NPUYUHHO-
CIICACTBEHHBIC CBSI3M MEXIAY HCCICAYEMbIMU OHOJIOTHYECKUMHU OOBEKTaMU,
MpoleccaMl M SIBIICHUSIMU; JI€JIaTh BBIBOJAbI M TMPOTHO3bI HA OCHOBAHUU
MOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIBUTATh TUTIOTE3bI, TPOBEPSATH UX IKCIIEPUMEHTAIBHBIMU CPEACTBAMH,
dbopmynupysi 1eJIb HCCICIOBAHUS; AaHAIU3UPOBATH IOJYUYCHHBIC PE3YyJIbTaThl
U JIeJaTh BBIBO/IbI;

YMEHHUE OIICHUBATh dTHUECKHUE ACTIEKThI COBPEMEHHBIX MCCIIEIOBAHUM B 00J1acTH
OMOTEXHOJIOTHH M TEHETUYECKUX TEXHOJIOTHI (HampaBJICHHOE N3MEHEHUE TeHOMA

1 CO3JaHUC TPAaHCI'CHHBIX OpI‘aHI/I?)MOB);
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— YMEHHE MOTHBHPOBATH CBOH BBIOOp OyayIieii MpodeCcCHOHATBHOMN JIeATeIbHOCTH
B oOyacTé OMOJIOTUH, MEIUIMHBEI, OWOTEXHOJOTHU, CEILCKOTO XO3SHCTBA;
yIayOJIATh IMO3HABATCIbHBIA HMHTEPEC, HAIPaBJICHHBIM HA OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIIECH TMpodeccuu U MpOJOIKEHUE OMOIOTHYECKOTO O0pa3oBaHUS

B OpTraHU3alUAX CPEJHETO MPOPECCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.
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COJIEP)KAHUE KYPCA BHEYPOUHOMH JIEATEJIBHOCTH

MoayJib «ArpoTexXHOJIOTHH HAacTosIero u oyaymero». 10 kiacc (34 v)

1. BHOTEeXHOJIOTHsI KaK HayKa (4 1)

HcTopusi BO3HUKHOBEHUS HAyKH, OCHOBHBIE pa3liefibl, CBS3b OHMOTEXHOJOTUHU
C JpyruMud Haykamu (Ouojorueit, OOTaHUKOM, 300J0THEH, MHKPOOHOJIOTHEMH,
onoxumuei, GU3NOIOTHEH, TCHETUKOW, METUITMHON) U OTPACISIMUA TTPOMBITTUICHHOCTH
(numieBasi, Jerkasi), CeJIIbCKOTO XO3SHUCTBa (KMUBOTHOBOJICTBO, PACTEHUEBOICTBO)
U 37IpaBOOXpaHeHreM, u3BectHble By3bl 1 HMU, cBsizanHble ¢ OMOTEXHOJIOTUEH:

= QenepanpHOE rocy1apCTBEHHOE YUPEKICHUE «DenepanbHbIN
uccienoBaTenbckuil neHTp «DyHaaMeHTanbHble OCHOBBI OMOTEeXHOIO0rHM» Poccuiickoil
axkazemun Hayk» (OUL] buorexnonoruu PAH)?;

» QenepanbHOE  rOCYAApCTBEHHOE  OIO/UKETHOE  HAy4yHOE  yupeKAeHUeE
«BcepoccuicKknii  HAy4YHO-HMCCIIENOBATENbCKAM  HMHCTUTYT  CEJIBCKOXO3SIMCTBEHHOU
onorexnonoruw» (PI'BHY BHUMCE)?;

* QenepaslbHOE  TOCYAAPCTBEHHOE  OIOPKETHOE  HAYYHOE  YUPEXKICHUE
«DenepabHBIA UCCIEN0BATEIBCKUN NEHTP BCepOCCUICKNIT MHCTUTYT I'€HETHYECKUX
pecypcos pactenuii umesn H.W. Bapunosa» (PI'BHY ®UIL] BUP)3;

* QenepalbHOE  TIOCYAAPCTBEHHOE  OIOPKETHOE  HAYYHOE  YUpEXICHUE
«BcepoccHiiCKhii  HAYyYHO-UCCIIEAOBATEIbCKUM ~ MHCTUTYT  CEJIBbCKOXO3SIMCTBEHHOU
mukpobuosorun» (PI'BHY BHUUCXM)?

* QenepalibHOE  TOCYAAPCTBEHHOE  OIOXKETHOE  HAYYHOE  YUpEeXICHUE
«DenepanbHplii  UCCIENOBATENILCKUA  LEHTp MHCTUTYT 1MTOJOTMM U TE€HETUKH

Cubupckoro otaenenns Poccuiickoi akanemun Hayk» (OPI'BHY Ulul CO PAH)®;

! denepalibHOE TOCYIAPCTBEHHOE YyupexaeHue «DeaepalibHbIl HCCIEIOBATENbCKUN IIEHTP
«DyHIaMeHTaIbHBIE OCHOBBI OMOTexHOJIoTuM» Poccuiickoii akagemun Hayk» (OUL] buotexHnomorun
PAH): opunmanehsiii caiir. — URL: http:/www.fbras.ru

2 depepabHOE TOCYIAPCTBEHHOE OIOKETHOE HAyYHOE YupexaeHue «Bcepoccuiickuii HayuHO-
WCCIIeIOBATENILCKUI HHCTUTYT CelbCKO-X03siiicTBeHHON Ounorexnonorun» (OGI'BHY BHUUCH):
odurmanpheii cait. — URL: http:/www.vniisb.ru

3MenepanbHOE  TOCYJAPCTBEHHOE  OIOJUKETHOE — HaydHoe  yupexacHue «DenepanbHblii
HCCIIEA0BATENbCKUI LIEHTp Beepoccuiicknii MHCTUTYT TEHETHYECKUX pecypcoB pacTteHuid umenu H.U.
Basuiioa» (OI'BHY ®UILL BUP): opunmansheii caiit. — URL: http:/www.vir.nw.ru

4 denepanbHOE TOCYIAPCTBEHHOE OFOKETHOE HAyYHOE yupeskaeHne «Bcepoccuiickuii HayIHO-
UCCIIEIOBATENIbCKUM MHCTUTYT CelbCKO-X03sicTBeHHOW MuKkpoouonorun» (OI'BHY BHUUCXM):
ounmanehsiii caiit. — URL: http:/www.arriam.ru

> denepanbHOE TOCYIAPCTBEHHOE OMDKETHOE HaydHoe yupexiaeHune «DenepanbHblil
uccaenoBarenbekuil 1eHTp MHcTuTyT muronorun u reHetukun Cubupckoro otaeneHusi Poccuiickoi
akagemuu Hayk» (OI'BHY UIul" CO PAH): opunmanshsiii caiir. — URL: http:/www.bionet.nsc.ru
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» QDenepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE O0pa30BATENIbHOE YUPEXKIECHUE
BbICIIEr0 00pazoBaHus «MOCKOBCKUNA (PU3UKO-TEXHUYECKUM UHCTUTYT) HAlMOHATBHBIN
nccnenoBarenseknii nentpy» (PrAOY BO MOTN)!,;

* QdenepanbHOE TOCYAAPCTBEHHOE OOJKETHOE O00pa30BATENBLHOE YUPEKICHHUE
BbICIIETO0 00Opa3zoBaHus «MOCKOBCKUN TOCYNapCTBEHHBIH YHHUBEPCUTET WMEHU
M.B. Jlomorocosa» (PI'EOY BO MI'Y)?;

* QdenepanibHOE TOCYAAPCTBEHHOE OOJKETHOE O00pa30BATENBLHOE YUPEKICHHUE
Beiciiero oOpazoBaHusi «CankT-IleTrepOyprckuil rocyAapCTBEHHBIA YHUBEPCHUTET)
(®Ir'BOY BO CII6I'Y)3;

* (denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa3oBaTENIbHOE YUpEKIICHUE
Bbiciiero  oOpazoBanust «HoBocuOMpckuii  HAIMOHAIBHBIA  HMCCIEA0BATEIbCKUI
rocyaapcTBeHHbli yausepcurer»y (PDCAOY BO HI'Y)%

* (denepanbHOE TOCYJapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUpEXKICHUE
BbIcIIer0 oOpazoBaHus «PocCHIICKMII TOCYJTapCTBEHHBIM arpapHbli YHUBEPCUTET —
MCXA wumenun K.A. Tumupszesay (@I'BOY BO PIrAY-MCXA umenu
K.A. Tumupssesa)®;

* ABTOHOMHasi HEKOMMepueckas oOpa3oBaTeibHasi OpraHU3alMsl BBICIIETO
o0OpaszoBanus «Hayuno-trexnonorndeckuii yausepcuteT «Cupuycy» (HTY «Cupuycy)®.

CoBpeMeHHbIE  HampaBJIEHUS  pa3BUTHUS  arpoOMOTEXHOJOTHMH.  MeTojbl

OMOTEXHOJIOTUH B HAyKE U MPAKTUKE. JIeMOHCTpaLUs BUIEOPOIUKOB' .

1 MemepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKIEHHE BBICIIETO

oOpa3oBaHusi «MOCKOBCKMIM (DM3UKO-TEXHUUYECKUH HHCTUTYT) HALMOHAIBHBIN HCCIIEN0BAaTEIbCKUN
entp» (PI'AOY BO M®TH): opunmanshelii caiit. — URL: http:/www.mipt.ru

2 MenepalbHOE TOCYJAPCTBEHHOE OOKETHOE OOPa30BaTENbHOE YUPEKIECHHE BBICIIETO
oOpa3oBanusi «MOCKOBCKMII rocygapcTBeHHBbIM yHuBepcureT wumeHn M.B. JlomoHocoBay:
opurmanpHeiii cait. — URL: http:/www. msu.ru

3 denepampHOE TOCYJAPCTBEHHOE OIOMKETHOE O0Opa30BATENbHOE YUPEXKACHHE BBICIIETO
obpazoBanus «Cankt-IletepOyprckuit rocynapctBeHHslii  yHHBepcuter» (OI'BOY BO CIIoIY):
ounmaneusei cait. — URL: http:/www.spbu.ru

*  MenepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE OOpA30BaTENbHOE YUPEHKIEHHE BBICHIETO
oOpa3zoBanus «HoBocuOUpCcKuii HalMOHAIBHBINA UCCIIEI0BATENLCKUIM TOCYJapCTBEHHBIM YHUBEPCUTET
(®I'AOY BO HI'Y): odunmanshsiii caiit. — URL: http:/www.nsu.ru/n

@enepalibHOE TOCYAAPCTBEHHOE OIO/DKETHOE O00pa30BaTeNbHOE YUYPEKICHHE BbBICIIETO

obpazoBanus «Poccuiickuii rocymapcTBeHHbIH arpapHblii yHuBepcuter — MCXA wumenu KA.
Tumupszesay (PI'BOY BO PI'AY-MCXA umenu K.A. Tumupszesa): opunuansueiii caiit. — URL:
http:/www.timacad.ru/

® ABToHOMHas HeKOMMepdecKas o0O0pa3oBaTeNbHAS OPTaHM3AIMS BBICIIETO OOPA3OBAHHSA
«HayuHno-texnonoruueckuii yauusepcurer «Cupuyc» (HTY «Cupuycey): opunmansusiii caidt. — URL:
http:/www.siriusuniversity.ru/

" CM. IpuIIoKeHue.

15


http://www/
http://www.mipt.ru/
http://www/
https://www.msu.ru/
http://spbu.ru/
https://www.nsu.ru/n
http://www/
https://www.timacad.ru/
http://www/
https://siriusuniversity.ru/

Jlabopamophvie u npakmuueckue pabomol

UccnenoBarenbckas pabora «Coznanue OUOJIOTMYECKH aKTUBHBIX J0OABOK U
BUTaMHUHOB.

UccnenoBatenbckas pabotra «BbIBeZeHHE HOBBIX COPTOB PACTEHUM, MOPOJ
KUBOTHBIX C 33JJAaHHBIMU CBOMCTBAMIY.

Uccnenoparenbckas padota «Co3ganue 6akTepuid, CIOCOOHBIX MepepadaThiBaTh
HEe(Th U yCTPAHSITH MOCEACTBUS €€ PA3IMBOB: TUTFOCHI U MUHYCBIY.

Okckypeust («bUOTEXHONIOTHA: HayKa U )KU3HbY») B By3 uiu HAN.

2. O0mue NOHATHS OMOTEXHOJI0THH (2 U)
[TonsiTue OWMOTEXHOJOTHUU. 3adeM 4YeJIOBEKY OHOTEXHOJIOTHMH, B YeM UX
MPEUMYIIECTBO TEpe]] XUMMUYECKUM CHHTE30M. OCHOBHBIE OOBEKTHl OMOTEXHOJIOTHU:

IMPOMBIINIJICHHBIC MUKPOOPTaHU3MbI, KIICTKH 1 TKaHU paCTCHHﬁ, JKHNBOTHBIX.

JlabopamopHvie u npakmuieckue pabomol
[Ipaktuueckass pabora «lIpuMepsl NpUMEHEHHS OHOJOTUYECKUX OOBEKTOB

B TBOEU KU3HN.

3. OcobeHHOCTH arpoOHOTEXHOJIOTHH (4 1)

Henu u 3amaun arpoOuoTexHONoruu. OCHOBHbIE OOBEKTHI arpOOMOTEXHOIOTHH.
buorexHomornueckre noaxoabl JUisl HaJKHOTO COXPAaHEHUs KOJUIEKIUNA TreHETUYECKUX
PECYPCOB pacTEHUH 1 )KUBOTHBIX. [IOHATHS O MOJIEBBIX, IN Vitro u Kprokoyuiekusx. Poct
U pa3BUTHUE KUBOTO 0OBEKTAa B 3aMKHYTOW CUCTEME B KOHTPOJIMPYEMBIX YCIOBHIX: KaK
3TO BO3MOJKHO.

OcHOBHBIE TTOMEIIIECHUS JJI TTOTHOIIEHHOM paboThI TabopaTopun OMOTEXHOIOTUN
(laMmuHapHasg  KOMHaTa,  CBETOBas,  aBTOKJIABHAas  KOMHAThI,  I[OMEIEHUE
JUTSl IPUTOTOBJIEHUSI TUTATENBHBIX CpeJl, MOEUHas): UX (YHKIHMOHAT U OCOOCHHOCTH.

OcHOBHbIC TPUOOPHI ISl OpraHU3alMKU JadopaTopuu OUOTEXHOJIOTHUH, HX
(GyHKIMM ¥ BO3MOXKHOCTH (aBTOKJIaB, CyXOoxapoBoW Immkad, auctwustop, pH-metp,
BEChl, JIAMMHApP-OOKC, CTEpUIM3aTOp HWHCTPYMEHTOB, CBETOBas  YCTaHOBKA,
KJIIMMaTuyeckass kamepa, Y @-uoHU3aTop, XOJOAWIBHUKY [JI1 XPAHEHUSI MUTATEIbHBIX
cpen U ap.). MHCTpyMEHTHI MJis TNPUMEHEHUS METOJOB OMOTEXHOJOTUU PaCTECHUM
(mpemapoBanbHasi Wrja, CKajbllellb, MHHIET, HOXHUILI). OCHOBBI TEXHUKHU
Oe3omacHocT Tpu pabore ¢ mpudopamu. OCHOBHBIE NPUOOPHI ISl OpTraHU3ALUU
nabopaTopun OMOTEXHOJIOTHH: aBTOKJIAB, CyX0XKapoBo# mikad, nuctuiuisitop, pH-merp,

BCCHhI, JJaMHHap -00KC ) CTCpUIIN3aTop HHCTPYMCHTOB, CBC€TOBaAsd YCTaHOBKa,
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KIIMMaTH4YCCKasd KaMepa, yCD-I/IOHI/IBaTOP, XOJIOAWJIbHHUKHN I XPAaHCHUS IMUTATCIIbHBIX
cpea U ap. I/IHCTPYMCHTBI sl IIPUMCHCHUA MCTOIO0B OMOTEXHOIOTHHU paCTeHHﬁ:

IMpCIiapoBaibHasdA UIJjid, CKAJIbIIC/Ib, IIMHIOCT, HOKHUIIBI.

JlabopamopHhvie u npakmuieckue pabomol

[Ipaktuueckas pabora «KyabTypHOE pacTeHHEe B KyJbTYpPaJIbHOM COCY/IE: OMUIIN
pacTeHue B poOUpKe».

Hccnenoparenbckas padota «PocT 4epeHKOB pacTeHH B BOJIE C Pa3HBIM YPOBHEM

pH».

4. KyJabTypa KJIeTOK H TKaHeii (8 u)

Metonbl KyJbTYpHI KIIETOK U TKaHel B cenekiuu. KamutycHas kynerypa. Kynbrypa
KJIETOK W arperatoB kieTok. Kynbrypa mnpotomiactoB. IloiydeHuMe COMaTHYECKHX
ruOpHUI0B METOJIOM CIUSHUS U30JMPOBAHHBIX IPOTOIJIACTOB.

Kierounas cenexuus. Mcronb30BaHuE TalsIONIMN B CEJIEKIUU.

[Ipumepsl IpUMEHEHUsT KyJIbTYp KJIETOK U TKAaHEW B HAYYHBIX HCCIEIOBAHUAX U
B npakTuke paznuuabix HUU: 3HakOMCTBO ¢ TUTEpaTypoil — HAyYHBIMH Ty OIMKAUUSAMH
10 pa3HbIM 00bEKTaM (MUKPOOBI, paCTE€HUs, ’KUBOTHBIE).

XapakTepucThKa KIETOK, KyJIbTUBUPYEMbIX IN Vitro. MopdoreHeTndeckue myTu
pa3BUTHS KJIETKH IN Vitro.

W3BecTHbIE KOJUIEKIUU OUOTEXHOJIOTUYECKUX OOBEKTOB — HX pOJib, 3aJauH,
coctaB, mnpuMmepbl (IN VILr0 KOJJIEKIMH  pPAaCTCHHWW, KOJUICKIIUM  IITaMMOB
MHUKpOOpraHu3MoB. CeMuHap 1o NpOYUTaHHOU JIMTEpaType, NTOKIAIbl 00YUYaIOLIUXCS).

buoTrexHonorus npou3BoOACTBA KyJIbTYPhI KJIETOK, TKAHEN U OPraHOB PACTCHUM.

JlabopamopHule u npakmuyeckue pabomoi

[Ipaktuueckas padbora «IIpoTOMIacThl KIETOKY.

UccnenoBarenbckas padora «CyliecTBYOINE KOJUIEKIMU KJIETOK W IIITaMMOB
B Poccun u ux posb B pa3BUTHH I€HETUYECKUX TEXHOJIOTUI.

UccnenoBarenbckas padora «I'.JI. KapneyeHko Kak TeHeTHK-IKCIIEPUMEHTATOP

U OMOTEXHOJIOD.

5. IluTaTebHBIE CPe/Ibl AJIS1 ArPOOMOTEXHOJIOTHii (2 1)

Makpo- U1 MUKPORJIEMEHTBI, HICTOYHUKHU YIJIEBOJAOB, BUTAMUHBI, JKEIHPYIOIIHE
areHThl. THUIBI MUTATENIBHBIX CPEL — )KUJKUE U TBEPIBIE.

[lutaTenbHble cpeAbl s OMOTEXHOJOTMM pacTeHuil. Pa3paboTka HOBBIX

IMUTATCJIBbHBIX CPC, B TOM YHCJIC BKIIIOYAIOIIHNX 6I/IOCTI/IMYJ'IHTOPBI N APYTIHUC PEryJIATOPLI
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pocta. MeTonpl ONTHUMHU3ALMU OUTATEAbHBIX cpell. (OCHOBHbIE KOMITOHEHTHI
MATATENbHBIX cpell (MaKpOd3JEMEHThl, MHKPOIJIEMEHThI, WMCTOUYHHUKU YIJIEPOJa,
BUTAMUHBI, >KEJUPYIOIIUE areHThl, PEryjsiTopbl pocTta). YpoBeHb pH mnuTaTenbHON

Cpellbl ¥ ero BIMsHUE Ha pa3BuTUE pacTeHuil. Becwl, pH-meTp.

Jlabopamophuie u npakmuyeckue pabomoi

JlabopatopHasi pabora «llurarenbHbple Cpelabl M YCIOBUS KYJbTUBHPOBAHUA,
KYJIbTYpbI pACTUTEIbHBIX KJIETOK U TKAHEW».

[Ipaktnueckas pabora «IIpUroToBreHME CTOKOBBIX (MAaTOYHBIX) PacTBOPOB
MaKpO- 1 MHUKPO3JIEMEHTOB IUTATEJILHOM Cpelibl o mponrcu Mypacure u Ckyray.

[Tpaktnueckas pabora «lIpuroTroBneHre NUTATENBHBIX CpeA Ui BBEACHUS

B KYJIBTYpY IN Vitroy.

6. PeryasiTtopsl pocta Kak (pakTopbl ycnexa 0HOTEXHOJIOTHH pacTeHui (4 1)

Pocr wu pasButume pacrenuil. OcrtanbHble 3Tanbl  OHTOreHesa. OOmume
3aKOHOMEPHOCTH POCTA PACTCHUM.

OcHOBHBIE KJIacChl (PUTOTOPMOHOB (2yKCHUHBI, TUTOKMHUHBI, THOOEpEIIMHBI,
ABK, sTuneH u ap.) U uX QyHKIUU Ha pa3HbIX dTanax pa3BUTHs pPACTEHUS.

N3BecTHBIE TEHETMYECKHE MEXAHWU3MBbI, KOHTPOJMPYIOIIUE POCT U Pa3BUTHE
pacTeHUi.

DOHJIOTEHHBIE 1 SK30TE€HHBIE PETYJIATOPhl POCTa PACTEHUI B TPOOUPKE.

JlabopamopHvie u npakmuueckue pabomol
JlabopatopHast paboTa «DPeHOTUNHYECKAs] OLEHKA POCTAa U Pa3BUTHS PAaCTECHUUN

B 3aBUCUMOCTH OT HAJIM4YUs PUTOTOPMOHOB B TUTATEIBHOU CpEAe».

7. buorexHoJiorusi pacrennii (10 u)

B03MOXXHOCTH TpUMEHEHHUs arpOOMOTEXHOJIOTMH B CEJIEKIIMHU, CEMEHOBOJICTBE
Y IUTOMHUKOBOJICTBE.

bosiesnn u ummyHnuret pacrenuit: ot H.M. BaBuiioBa 10 COBpeMEHHOCTH.

YckopeHHass U TpaaulMOHHAs CEJIKIUS: COKpAlllaéM CPOKU MOJy4YEeHHs] HOBBIX
coptoB. OcHOBHble MeToAabl cenekuuu. ['mbpuamzanus. @opmbel otOopa. OCHOBHBIE
HaIpaBJIeHUs] CEJNEeKUUU: YIY4YlIeHUE YpOKallHOCTH, YCTOMYMBOCTH K OMOTHYECKUM
¥ a0MOTUYECKUM (PaKTOpaAM.

O3znopoBiieHHe pacTeHUH OT BHUPYCOB C TMOMOIIBID METOJ0B OUOTEXHOJOTHU:

MCTO/JIbI KYJIbTYPBI AalITMKAJIbHBIX MCPUCTCM, TCPMOTCPAIINN, XCMOTCPAIIUN, KPDUOTCPAIINN
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U KOMIUIEKCHOW Tepanuu. llomyuyeHne 0310pOBIEHHOrO MOCAJOYHOIO Marepuana —
KITyOHel kapTodens U CaKeHIIEB TUI00BBIX KYJIbTYP.

KyJibTUBUpOBaHHE PACTUTEIBHOIO MaTepuana B KyJbType IN VIitro: OoCHOBHBIC
IIPUHLNNBI U MOJENIN KyJIbTUBUPOBAHMSA. KaulyCOreHes, CyCIIEH3MOHHBIE KYJIBTYPBI
pacteHuii. MUKpOpa3MHOKEHUE pacTEeHUH. DKOHOMHYECKHH A((EKT OT BHEApEHUs
METO/10B OMOTEXHOJIOTUU B PACTEHUEBOJICTBO.

Kpuoxpanenue pacrenuii. Kpuonporekropsl. [locTkpuorenHast pereHeparusi.

buosiornueckne cpencTBa 3allUThl PACTECHUMN: MPEUMYIIECTBA U MEPCHEKTHUBBI

npumeHeHus. Tepmoc u cocyn Jlproapa ¢ KUIKUM a30TOM, KpUOTIPOOUPKHU.

JlabopamopHvie u npakmuieckue pabomol

[Ipaktnueckass pabora «Pa3MHOXXEHHE IIJIOJIOBBIX PACTEHUN UYEPEHKOBAHHEM
Y MUKPOPA3MHOKEHUEM — [IPUMEP MAIUHBI (WJIA 3eMJITHUKH, €KEBUKHA, CMOPOIUHBI)».

[TpakTHdeckast pabora «BBeneHue pacTeHuid B KyJIbTypy iN Vitro u moaaep:xanue
YUCTOM KyJbTYpPbl SKCIUIAHTOBY.

[TpakTrueckas padota «Pa3MHoxeHnEe KapTodess B IpOOUpKe».

UccnenoBarenbckas pabota «Kak Tmody4alOT TIOTOMCTBO  BETE€TaTUBHO
Pa3MHOXKAEMBIX KYJIBTYp €CIIM HE CEMEHaMU ?»

UccnenoBarenbckass pabotra «BelpammBanue pacTeHUd B MPOOUPKE».

UccnenoBarenbckass pabdota «Kak Oo0Xbsi KOpoBKa ypokal cmacanma —

0 COBPEMEHHBIX CIOCO0aX OMOJIOTMUECKON 3aIUThI PACTCHUID.

Moayab «CoBpeMeHHbI€ OHOTEXHOJIOTHH B cesekmum». 11 kiace (34 v)

1. T'enernueckne pecypcnl Poccun (6 1)

CTpareruu COXpaHEHHs TeHETUYeCKHUX pecypcoB. CoxpaHeHHe pacTeHui in Situ
u X Situ.

buopecypcubie komnexkuuu Poccumn. Kosuteknuss TeHETHYECKHX PECYpCOB
pactenuii BUP. T'epbapuit BUH. Komnmeknusi reHETHYECKUX PECypCOB >KUBOTHBIX
BHUUI'PXK. Komtekunun knerok u mramMoB BHHUUCXM. JleMoHcTpanus

BHIEOPOJIMKOB.,

JlabopamopHvie u npakmuueckue pabomol
UccnenoBarenbckas pabora «llo marepuanam popyma «I'eHeTndeckne pecypcsl

Poccuny» (BbIOpaTh 11000# JOKIaA U MOJATOTOBUTH 110 HEMY COOOIIICHHE).

! Cm. npunoxenne.
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2. OCHOBBI TeHETUKH M cejieKnuu (8 )

HacnencTBeHHOCTh M M3MEHUMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTaHU3MOB.
N3MeHYnBOCTh MyTallMOHHAS K MOAU(PUKAITMOHHAS.

['en — wMaTepuanbHbIi HOCWUTENb HACIEACTBEHHOCTH W  HW3MEHYHMBOCTH.
HyxiiennoBeie KucaoThl. JIoKanu3anus r€HETHYECKOTO MaTepuana B KieTke. Jlenenue
kierok. Permmukanus JIHK. OcHoBHast torma MoJeKyIsipHON Onoaoruu. TpaHCKpHUILUS.
Tpancuauua. Myranuu.

3aKOH rOMOJIOTUYECKUX PSIIOB B HaciencTBeHHOM n3MenunBoct H.M. BaBuiosa

B 1920 1 2020 rr. JleMOHCTpanus BUIEOPOIUKOBL.

Jlabopamophuvie u npakmuyeckue pabomoi
[Ipaktrueckas padbota «MoaupuKkaMoHHass K3MEHUYMBOCTh B pUpoie» (coOpaTh
Y CPaBHUTBH JIUCThS, IBETKU C OJJTHOTO PACTEHMSI /WU C Pa3HBIX).

UccnenoBarenbckas padora «I' MO — 310 MyTaliuu Wik MOAUGUKAIIAN 7

3. Un:xeHepusi B 6moJioruu pacrenui (15 1)

Kiierounas v reHHas UHXKEHEPUS pACTCHUH JJIsl pA3BUTHUS CEJICKIUU.

[IpupoAHO-TpaHCTEHHBIE PACTEHUS.

Pacrenusi-Onodadbpuku.

buorexHonornueckue MeToIbl B CEJIEKIUHA PACTCHUM.

['eHeTnUecKOE pENaKTUPOBAHUE KYyJIBTYPHBIX pACTEHUUM. YeM TreHeTudeckoe
peIaKTUPOBaHUE OTJIMYAETCS OT FTEHETUUECKON MOAUDUKAIUY.

[Torck HOBBIX T€HOB-MHUIIICHEH: CyIecTBYoIMEe MeToAuKH. [IpoBeaenue in silico
aHaM3a.

['eHHass WHXXEHEpUsT 3€PHOBBIX KyJIbTyp. ['€HHas WHXKEHepus XJIOMYaTHHUKA.
I'ennas umxeHepus Tomata. ['eHHass MHXKeHepUs cou. |'€HHas WHXKEHEpUs TIIOJOBBIX

KynbTyp. I 'eHHas nmxkenepus kaprodens. JleMOHCTpaIys BUIEOPOIUKOBZ.

Jlabopamopnvie u npaxmuueckue pabonul
[TpakTuueckast pabora «IIpoBeaeHue in Silico ananm3a a1 MOMCKA HOBBIX TCHOB-

MUIIEHEN JJI peAaKTUPOBAHUS KyJIbTYPHOTO pacTeHusl (Ha BEIOOP)».

4. UH:xeHepHsi B OMOJIOTHH KUBOTHBIX (5 1)
CoBpeMeHHBICE METOJBI B KMBOTHOBOJCTBE: TpPAHCIUIAHTAIUS SMOPHOHOB,

XHUMCPHBIC ) KUBOTHBIC, KIIOHHUPOBAHHC.

! Cm. npunoxenne.
2 CM. IpUIOKEHHE.
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I'ennas HHXCHCPUA B JKUBOTHOBOACTBC.

Jlabopamophuie u npakmuyeckue pabomoi

[Tpaktuueckas padora «IIpoenenue in Silico ananm3a ass MoMCcKa HOBBIX TEHOB-
MUILIEHEN I PEAAKTUPOBAHUS )KMBOTHOI0» (Ha BBIOOD).

WccnenoBarenbckass pabora «['€HHass WHXXEHEpUs JKUBOTHBIX: apryMEHTHI

3a U IIPOTUB».

21



TEMATHYECKOE INTAHUPOBAHUE

Temuvl 3anamuu

Koauuecmeo

yacoe

OcHognoe cooeparcanue

MopayJib «ArpoTexXHOJIOrHM HacTOsimero u oyaymero». 10 kiace

1. bBuorexHonorusa Kak HayKa

4

Hctopust BOSHUKHOBEHUS HAYKH,
OCHOBHBIE pa3/Ieibl, CBS3b
OMOTEXHOJIOTHH C IPYTUMH HayKaMu
(bnomorueit, 60TaHUKOM, 300JI0THEH,
MHUKPOOHOJIOTHEHN, ONOXUMHEH,
(bu3noNI0rel, TCHETUKOM,
MEJIMLIMHOW) U OTpacIsiMU
MPOMBIIICHHOCTH (TTUIIEBAst, JIETKas),
CEJILCKOT'0O XO0351CTBa
(’KMBOTHOBOJCTBO, PAaCTEHHUEBOJICTBO)
U 3J]paBOOXPAHEHUEM, U3BECTHBIC
By3bl 1 H1U, cBsa3anHbIE

¢ OMOTEXHOJIOTHECH:

®UILI buorexnonoruu PAH,

dI'bHY BHUUCEB,

OI'bHY ©UI] BUP,

OI'bHY BHUUCXM,

Buowl oesmenvnocmu obyuarowuxcs

PackpsiBaTh cojiepkaHre TEPMHUHOB
Y TIOHSTUH: HayKa, OMOTEXHOJIOTHSI,
arpoOMOTEXHOJIOTHH.

OrnucpIBaTh MPOLIECC BBHITTOTHCHUS
HCCIICIOBAHUM U MPOTHO3UPOBATH
Pe3yJbTaThl SKCIIEPUMEHTOB.
XapakTepu3oBaTh OCHOBHBIC HAyYHBIC
IIKOJIBI B 001aCTH OMOTEXHOJIOTHH.
PaznumyaTh pa3aensl OMOTEXHOIOTHI
KaK HayKH.

CpaBHHBATh CBSI3b OMOTEXHOJIOTHU
C pPa3IMYHBIMK OTPACTISIMHA HAYKU U
MIPOMBIIIIJICHHOCTH.

BBISABIATH pa3audus Mex Iy
pazjesniaMu OMOTEXHOJIOTHH.
dopMyTHpPOBATH U OOBSICHATH

MIPUHLINI PA3BUTHS HAYKH
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Temwl 3auamuii

2. O01me MmoHATHS

OMOTEXHOJIOTUHA

Konuuecmeo

yacoe

OcHosHoe coOepoicanue

OI'BHY Ullul”’ CO PAH,

OI'AOY BO MOTHU,

OI'bOY BOMI'Y,

®I'bOY BO CIIolY,

OI'AOY BOHI'Y,

OI'bOY BO PTAY-MCXA umenun
K.A. Tumupsizena.

CoBpeMeHHBIE HAITPaBJICHUS PA3BUTHS
arpoOuoTexHoyioruii. MeToabl

OMOTEXHOJIOTHH B HAYKC U IIPAKTHKC

ITonsaTne 6MOTEXHOIOTHHU. 3aUeM
YeJI0BEKY OMOTEXHOJIOTHH, B YEM UX
MPEUMYIIECTBO Mepel XUMUUECKUM
cuHTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJOTUH: TIPOMBIIIJICHHBIE
MHKPOOPTAHU3MBI, KJIETKA U TKaHU
paCTEHUH, )KUBOTHBIX.

[Ipaktruueckas padbota «IIpumepsi

Buowl oesmenvrnocmu obyuarowuxcs

OMOTEXHOJIOTHH.

BrlnonHeHue npeiyosKeHHbIX
HCCJIEIOBATEILCKUX PaboT:
«Co31anue OMOJOTNYECKH aKTUBHBIX
N100aBOK 1 BUTAMUHOBY, «BpIBeieHue
HOBBIX COPTOB PacTEHU, IOPOJ
KUBOTHBIX C 33JJaHHBIMU
cBoiicTBaMmn», «Co3aaHue OakTepHid,
CIIOCOOHBIX NepepadaThiBaTh HEPTH

U YCTPAHATH MOCIE/ICTBUS €€
Pa3UBOB: IJTIOCHI 1 MUHYCBI».
DKcKypcens «bHOTEXHOJIOTUs: HayKa

Y KU3Hb» B By3 ninu HUN
PackpbIBaTh coiepKaHUE TEPMUHOB

U MOHATHH: 00BEKTHI OMOTEXHOJIOTHH,
KJIETKU ¥ TKAHU PACTeHH, ’KUBOTHBIX,
MHUKpPOOPTaHU3MBI.

OnuceIBaTh Iporece
OMOTEXHOJIOTMYECKOTO MTPOU3BO/ICTBA.
XapakTepu3oBaTh pa3InyHbIe

00BEKTHI OMOTEXHOJIOTHIA.

23



Temwl 3auamuii

3. OcobennocTu

arpoOMOTEXHOJIOTUH

Konuuecmeo

yacoe

OcHosHoe coOepoicanue

IMPUMCHCHUA OMOJIOTUYECKUX

00BEKTOB B TBOCH JKHU3HI

[enu u 3aga4n arpoOUOTEXHOJIOTHH.
OcHOBHBIE 00BEKTHI
arpoOMOTEXHOJIOTHH.

buorexnonornueckue moaxoanl

Buowl oesmenvrnocmu obyuarowuxcs

Paznuuath mpoMBIIILICHHbBIE
MUKPOOPTaHU3MBI, KIIETKU U TKaHU
pacTeHuH, )KUBOTHBIX KaK
OMOTEXHOJOTUYECKHUE OOBEKTHI.
CpaBHHBaTh MEXKy COOOH MPOLECCHI
XUMHYECKOTO CHHTE3a U
OMOTEXHOJIOTHH.

BoisaBisats Hanbomnee 3¢ pexTuBHbIE
00BEKTHl OMOTEXHOJIOTHH.
XapakTepu3oBaTb 0COOEHHOCTH
CTpOCHHUS ¥ (PYyHKIIUU pa3TUIHBIX
OMOJOrNYECKUX OOBEKTOB.
dopMyIUpoOBaTh U OOBICHSITH
MPUHITUT pabOThHI
OMOTEXHOJIOTMYECKOTO TPOU3BOCTBA
BBIOPAHHOM TPYNIIbI BEIIECTB/
MaTepUaIoB

PackpeiBaTh cofepkaHuEe TEPMUHOB
Y TIOHATUN: COXPAHEHUE PACTECHUN

Y )KUBOTHBIX, BUBI KOJUICKITUN

TCHETHYECKOr0 pa3HOOOpa3usl.
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Temwl 3auamuii

Konuuecmeo

yacoe

OcHosHoe coOepoicanue

JUTSl HAJISKHOTO COXPaHEHUs
KOJUIEKIIUY TeHETUYECKUX PECYPCOB
pacTeHui U )KUBOTHBIX. [loHSATHA

0 MOJIEBBIX, IN VItro

U KPUOKOJUIEKIUAX. PocT u pazButue
KUBOTO 00BEKTa B 3aMKHYTOMN
CHUCTEME B KOHTPOJIUPYEMBIX
YCJOBUSIX: KaK 3TO BO3MOKHO.
OCHOBHBIE TTOMENIEHUS

JUTSI TIOJTHOIIEHHOM pabOoThI
nabopaTopur OMOTEXHOJIOTHH
(JlamuHapHas KOMHaTa, CBETOBas,
aBTOKJIAaBHASl KOMHATHI, [IOMEIIICHHE
JIJISl IPUTOTOBJICHUS TUTATEIbHBIX
cpel, MoeuHas ): uX QyHKIHOHAT

U 0COOEHHOCTH.

OcHOBHBIE TPUOOPHI

JUJISL OpraHu3aliy J1abopaTopuu
OMOTEXHOJIOTHH, UX (QYHKIIUN

Y BO3MO>KHOCTH (aBTOKJIAB,

CyX0>KapoBo# mikad, TUCTUILISTOP,

Buowl oesmenvrnocmu obyuarowuxcs

OnuckIBaTh MPOIIECC COXPaHEHUS

U Pa3MHOKEHUS paCTeHUN

B KOHTPOJIUPYEMBIX YCIOBUSX CPEIBI.
XapakTepu3oBath ¢Ga3bl pocTa

Y Pa3BUTHS PACTEHUN B 3aMKHYTOU
CUCTEME.

Paznnuate npenmyiecTsa

Y HEJIOCTATKHU PA3JIMYHBIX TUTIOB
KOJUIEKIUH.

CpaBHUBAaTH 3TaIlbl paOOTHI

B JJabopaTOopuu OMOTEXHOJIOTHH.
BrisBists Hanbomnee a3 pexTuBHbIC
MPUEMBI 111 COXpaHEHUS 00pa3IioB
pacTeHU U )KUBOTHBIX.
Xapaktepu3oBaTb 0COOEHHOCTH
CTpoeHus U (yHKIIMHA 00pa3IioB
paCTEHUN.
dopMynHpoBaTh u OOBSCHSTH

MIPUHIUIT KPHOKOHCEPBALIUU PACTEHUIN
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Temwl 3auamuii

Konuuecmeo

yacoe

OcHosHoe coOepoicanue

pH-MmeTp, Bechl, TamuHap-00KC,
CTEPUIIN3aTOP UHCTPYMEHTOB,
CBETOBas yCTAHOBKA, KITUMATHUECKast
Kamepa, Y @-uoHu3arop,
XOJIOIUITLHUKHY JIJIS1 XpaHECHUS
NUTATENbHBIX CPE U IP.).
NHCTpYMEHTBI 1)1 MPUMEHCHUS
METOI0OB OMOTEXHOJIOTUN PACTEHUH
(mpenapoBaibHas UTJIa, CKAJIbIIENb,
NUHIET, HOXKHUIBI). OCHOBBI TEXHUKHU
0€30MacHOCTH MpU padboTe

¢ npubdopamu. OCHOBHbIE TPUOOPHI
IUTS OpTaHU3aIH 1abopaTOpPUH
OMOTEXHOJIOTHH: aBTOKJIAB,
CyX0XkapoBo# mKad, AUCTHILISATOP,
pH-meTp, Bechl, TamuHap-00KC,
CTepUIIN3aTOP HHCTPYMEHTOB,
CBETOBAas yCTaHOBKA, KITMMaTHIECKasI
kamepa, Y O-uonusarop,
XOJIOMMIILHUKY JIJIs1 XPaHCHUS

MUATATEIBHBIX CPE U JIP.

Buowl oesmenvrnocmu obyuarowuxcs
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Temwl 3ausamui

4. KynbTypa KJIETOK U TKaHeh

Konuuecmeo

yacoe

OcHosHoe coOepoicanue

NHCTpyMEHTBI 17151 TPUMEHEHUS
METO0/10B OMOTEXHOJIOTUN PACTEHUH:
IIPENapoBajIbHasl UIJIa, CKAJIBIIEINb,
MMUHUET, HOKHUIBI.

[IpakTuueckas pabora «KynbrypHoe
pPacCTEHHE B KyJIbTYPaJIbHOM COCYJIE:
OIHILIN PACTEHHUE B IPOOUPKEY.
UccnenoBarenbckas padora «Poct
YEPEHKOB PACTEHUH B BOJE C Pa3HbIM
ypoBHeM pH»

MeTtoabl KyJIbTYpbI KJIETOK U TKaHEU

B cenekuuu. KamnycHas KynbsTypa.
KyinbTypa KJIETOK M arperaTtoB KJIETOK.
Kynberypa nporortacros. [Tonyduenue
COMAaTUYECKUX TMOPUI0B METOJIOM
CHUSHUS U30JIMPOBAHHBIX
IIPOTOILIACTOB.

Kinerounas cenexuums. Mcnonp3oBanue
TaryIOUINH B CENEKLIHH.

[TpumMepbl NprUMEHEHUSI KYJIBTYP

KJIETOK U TKaHEM B HAay4YHbIX

Buowl oesmenvrnocmu obyuarowuxcs

PackpsIBaTh coepkanue TEPMUHOB
Y TOHSTUN: KAJUTyC, TPOTOIIACT,
COMAaTUYECKUI THOpU/I, TarION]I,
ITAMM.

OnuceiBaTh mporece
KYJIbTUBUPOBAHHUS KJIETOK U TKAHEU
PACTEHUH U )KUBOTHBIX.
XapakTepu30BaTh Pa3HbIC ATAIIbI
KYJIbTUBUPOBAHHUS KJIETOK U TKAHEU
pPacTeHUN U )KUBOTHBIX.

BrisBisats Hanbosee 3¢ heKTuBHBIC
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Konuuecmeo

yacoe

OcHosHoe coOepoicanue

UCCJIEIOBAHMSIX U B MPAKTUKE
pazmunbix HUU: 3HakomcTBO

C IUTEPATypON — HAYUYHBIMHU
MyOJIUKAISMU 110 pa3HBIM O0BEKTaM
(MUKpOOBI, pacTeHHUs, KUBOTHBIE).
XapakTepucTrKa KIETOoK,
KYJIbTUBUPYEMBIX IN VItro.
MopdoreHeTndeckue myTH pa3BUTUS
KJIETKH IN Vitro.

N3BecTHBIE KOJUIEKIINT
OMOTEXHOJOTUUECKUX OOBEKTOB —
UX pOJIb, 3a7]a4H, COCTaB, TPUMEPHI
(in Vvitro xoyIeKIMH pacTeHUH,
KOJUIEKIIMM IITAMMOB
MHUKpoOpranu3moB. CemMuHap

10 IPOYUTAHHOM JIMTEPATYPE,
JTOKJIIbI O0YyYaIOIINUXCS).
buorexnonorus npon3BoacTBa
KYJIbTYPBI KJIETOK, TKAaHEH U OPTaHOB

pacTeHuil.

Buowl oesmenvrnocmu obyuarowuxcs

METO/Ibl KYJIbTUBUPOBAHUSA KJIETOK
Y TKAaHEW paCTCHUM, J)KUBOTHBIX,
MHKPOOPTaHU3MOB.
XapaxkTepuzoBaTh 0COOCHHOCTH
CTPOCHHS U (DYHKITUH KIICTOK

Y TKAHEH paCTeHUU, ’KUBOTHBIX,
MHUKPOOPTaHU3MOB.

dopMyIUpOBaTh U OOBACHSITH
MIPUHIIUII BEDKUBAEMOCTH, POCTA

Y pa3BUTHUS KYJIbTUBUPYEMBIX KIETOK

U TKaHEH
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5. IluraTenbHbIE Cpeabl

JUTS1 arpOOUOTEXHOJIOT U

Konuuecmeo

yacoe

OcHosHoe coOepoicanue

[Ipaktrueckas padota «IIpoTormnacTsl
KJIETOK».

Uccnenoarenbckas padbota
«Cy1ecTBYOIINE KOJJIEKIIMH KJIETOK
U mTaMMoB B Poccuu U ux poJib

B Pa3BUTHH F'€HETUYECKHUX
TEXHOJIOTUID.

Uccnenosarenbckas padbora

«I". 1. KaprieueHKO KaK reHeTHK-
HKCIIEPUMEHTATOP U OMOTEXHOJIOT
Makpo- 1 MUKPODIJIIEMEHTHI,
MCTOYHUKH YTJIEBOJIOB, BATAMUHBI,
JKEJIMPYIOIIUE areHThl. TUIbI
MUATATEJIbHBIX CPEJ — KUJKUE

U TBEpAbIE.

[TuTarenbHbIE CpEIbI

JU1s OMOTEXHOJIOTUM PACTCHU.
Pa3paboTka HOBBIX MUTATEIHHBIX
cpel, B TOM YHUCJIE BKIIFOYAIOIINX
OMOCTUMYJISITOPHI U IPyTHE

peryastopsl pocra. MeTobl

Buowl oesmenvrnocmu obyuarowuxcs

PackpeIBaTh coiepKaHUE TEPMUHOB
Y NIOHSATHN: IIUTATEIbHAs Cpena,
KOMIIOHEHTBI IUTATENBHOMN CPEIbI,
pH pactBopa.

OnuceIBaTh MPOUECC PUTOTOBIEHUS
IIATATEJIbHBIX CPEA IS Pa3HBIX
O0OBEKTOB.

XapakTepu3oBaTh IPOLIECC
IIPUTOTOBJICHUS [TUTATENBHBIX CPELL

B 3aBHCHUMOCTH OT BBIOPAHHOTO

00BEKTa UCCIIEJOBAHUSL.
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Konuuecmeo

yacoe

OcHosHoe coOepoicanue

ONTUMU3ALUU [TUTATEIbHBIX CPEI.
OCHOBHBIE KOMITIOHEHTBI TUTATEIBHBIX
cpen (MakpOlJIEMEHTHI,
MHUKPOIJIEMEHThI, ICTOYHUKHU
yIiiepoja, BATAMHUHBI, )KEJTUPYIOLINE
areHThI, PETYJIATOPHI POCTA).

Yposenb pH nurarensHOM cpeabl

Y €r0 BIMSIHUE Ha PA3BUTHUE PACTCHHM.
Becsl, pH-MeTp.

JlabopaTtopHas pabota «[lurarensHbie
Cpeabl U YCIOBUS KYJIbTUBUPOBAHUS,
KYJbTYPhl PACTUTEJIBHBIX KJIETOK

Y TKaHEW.

[IpakTrueckas padbota
«ITpuroroBineHne CTOKOBBIX
(MaTOYHBIX) PACTBOPOB MaKpO- U
MUKPOAJIEMEHTOB MUTATEIbHON CpeIbl
no nponucu Mypacure u Ckyray.
[IpakTuueckas padbora
«ITpuroroBneHre NUTATEIbHBIX CPEL]

1T BBEJICHUS B KYJIBTYPY 1N Vitro»

Buowl oesmenvrnocmu obyuarowuxcs

Paznuuathk TUMBI NUTATENBHBIX CPE

B 3aBUCUMOCTH OT 3aJla4u
KyJIbTHBUPOBAHUSI.

CpaBHHBaTh paCTBOPUMOCTH BEIIECTB
BO BpEeMsI ITPUTOTOBJICHUS
nuTaTenbHbIX cpefl. CpaBHUBATH TUIIBI
MUTATEIBHBIX CPEJl B 3aBUCUMOCTHU

OT WX COCTaBa.

BrisiBnsiTe Hanbosee BaKHbIC
KOMITOHEHTHI TUTATEIIbHON CPEeb

U TIPOTHO3UPOBATh dPdeKT

OT HEXBATKH KaXKJIOTO

13 KOMIIOHEHTOB.

XapakTepu3oBaTh PYHKIIUU
KOMITOHEHTOB ITUTATEJILHBIX CPE/I.
dopMynHpoBaTh U OOBICHSTH
MIPUHITUT KYJIbTHBUPOBAHUS PACTCHUN
Ha TMTUTATEIBHBIX CPENlaX Pa3TMIHOTO

coCTaBa
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6. Perynstopsl pocta kak
(bakTophl ycrexa

OMOTEXHOJIOT MU PACTCHUI

Konuuecmeo

yacoe

4

OcHosHoe coOepoicanue

Poct u pa3Butne pacreHuil.
OcranpHbl€ 3TaIbl OHTOT€HE3A.
OO111e 3aKOHOMEPHOCTH POCTa
pacTeHuil.

OcHOBHBIE KJ1acChl (PUTOTOPMOHOB
(ayKCHHBI, TUTOKUHUHBI,
ruoo6epennunbl, ABK, sTusnen u nip.)
1 uX (YHKIIMU Ha Pa3HbIX dTanax
pPa3BUTHUA PACTECHUSL.

M3BeCTHBIE TEHETUYECKUE
MEXaHHU3Mbl, KOHTPOJIMUPYIOIIUE POCT
Y Pa3BUTHE PACTECHUM.

OHJIOTEHHBIE U YK30T€HHBIE
PEryJIATOPBI POCTA PACTEHU N

B ITpOOUpKeE.

JlabopaTtopHas paboTta
«DeHoTUnrYecKas OLEeHKa pocTa

Y pa3BUTUS PACTEHUI B 3aBUCUMOCTHU
OT HaJM4usi GUTOTOPMOHOB

B MUTATEIBHOU CPEIEC»

Buowl oesmenvrnocmu obyuarowuxcs

PackpbiBaTh cofiep>kaHre TEPMUHOB
Y TIOHATHUI: (PUTOTOPMOHBI,
PETYIATOPHI pOCTa PACTEHHM.
OnuceIBaTh MPOIECC POCTa

Y Pa3BUTHUS PACTCHUIL.
XapakTepu3oBaTh MPOLIECC POCTa

Y pa3BUTHS PACTCHUI B 3aBUCUIMOCTH
OT F'€HOTHUIIA U OKPYKAIOIINX
YCJIOBUH.

Paznuuate QyHKIIUU pEryasiTOpoOB
pocra.

CpaBHuBaTh (DYHKIIUHU PETYIISITOPOB
pocra.

BoISBIATh PYHKITUU PETYISITOPOB
pocTa 1o MPeAI0KEHHBIM 3P deKTaMm.
XapakTepu3oBaTb 0COOCHHOCTH
CTpPOCHUS U (DYHKITUU Pa3TIUUHBIX
(UTOTOPMOHOB.

dopMyIHpOBaTH U OOBSICHITH
MPUHITUT BO3ICUCTBUS (DUTOTOPMOHOB

Ha POCT ¥ Pa3BUTHUE PACTCHUN
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7. buotexHoI0THsI pacTeHU

Konuuecmeo

yacoe

10

OcHosHoe coOepoicanue

Bo3moxHocTn IMPUMCHCHUA
an06HOTeXHOHOFHfI B CCJICKIIMH,
CEMCHOBOACTBC U TIMTOMHUKOBOACTBC.

bosne3nn 1 UMMYHHTET pacTEHUM:

ot H./. BaBuiioBa 10 COBpEMEHHOCTH.

Y cKkopeHHas U TpaAuMOHHAs
CEJIEKIHUS: COKpAIIaeM CPOKH
MOJTYy4Y€HHUSI HOBBIX COPTOB. OCHOBHBIE
METOJIbI CeNIeKIUU. [ nopuan3zanusi.
®opmsbl 0TO0pa. OCHOBHBIE
HaIPaBJICHUS CEJIEKIUU: YIyUIlICHUE
YPOKaWHOCTH, YCTOMYUBOCTH

K OMOTUYECKUM U aOMOTHYECKUM
dakTopam.

O310pOBJIEHNE PACTEHUI OT BUPYCOB
C MOMOIIBIO METOJIOB OMOTEXHOJIOTUH:
METO/IbI KyJIbTYPhI alTMKaIbHBIX
MEpHUCTEM, TEPMOTEPAIIHH,
XEMOTEpanuu, KpuoTepanuu

Y KOMIUIEKCHOM Tepanuu. [lonyuenne

O340POBJICHHOI'O ITIOCAJOYIHOI'O

Buowl oesmenvrnocmu obyuarowuxcs

PackpeiBaTh conep:kaHue TEPMUHOB
Y TIOHSATHN: CEJNIEKLIHNS,
CEMEHOBO/ICTBO, TUTOMHUKOBOJICTBO,
MHKPOPA3MHOXKEHHUE PACTCHU,
03JIOPOBJIEHUE PACTCHUM.
OnuceIBaTh mporece
MHUKPOPA3MHOXKEHUS pACTCHUH,
CO3/IaHUSI HOBOTO MCXOJ/IHOTO
Marepuaa Jijisi CeJIeKInu, oToopa,
03JI0pOBJICHHS PACTEHHI U MOJyYEHUS
03JI0POBJICHHOT'O 1OCAI0YHOTO
Marepuaa.

XapakTepu3oBaTh MPOLIECC
YCKOPEHHOW U TPAAUIIMOHHOU
CEJEKIINHU, MUKPOPA3MHOXKEHUS,
03JI0POBJICHUS] PACTCHUM.

PaznuyaTth METOBI CENIEKIUU,
CrocoObI 03/I0POBJICHHUS PACTECHUH.
CpaBHUBATH METO/IbI CETIEKIINH,
CIIOCOOBI 03I0POBJICHUSI PACTCHHIA.

BrisaBisaTe HanboJiee 1 HAaUMEHEE
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Konuuecmeo

yacoe

OcHosHoe coOepoicanue

Martepuala — KiyoHel kaprodens
Y CKCHIIEB TUIOJIOBBIX KYJIBTYP.
KynbTuBHpoBaHUE pacTUTEIHHOTO
MaTepuala B KyJabType in Vitro:
OCHOBHBIE TTPUHITUIIBI U MOJIENIU

KyJbTUBUpOBaHUs. Kannycorenes,

CYCIIEH3UOHHBIE KYJIbTYPbI PACTCHUM.

Mukpopa3MHOKEHNE PACTEHUM.
OxoHoMuueckuii 2P ekt

OT BHEJIPEHUSI METOJ/IOB
OMOTEXHOJIOTHH B PACTEHUEBOICTRO.
Kpuoxpanenne pacteHuil.
KpuomnportekTopsl.
[TocTKkpuoreHHas pereHepanus.
buonornyeckne cpeacTBa 3aliuThl
PaCTEeHUN: IPEUMYILIECTBA

Y TIEPCTIEKTUBBI IPUMEHEHUSI.
Tepmoc u cocyn Jlproapa ¢ KUIKUM

a30TOM, KPUOIIPOOUPKH.

Buowl oesmenvrnocmu obyuarowuxcs

s PeKTUBHBIE CITOCOOBI MOTyYCHUS
MCXOJTHOTO MaTepuaia

JUJIS1 CENIEKIUU; O37J0POBIICHUS
pacTeHui.

XapakTepuzoBaTh 0COOCHHOCTH

1 (DYHKIIUU METOJIOB CEJICKIIUH,
croco0O0B 03/I0POBJICHUS PACTEHUM.
dopMyIUpOBaTh U OOBACHSITH
MPUHITUT TPATULIUOHHOM

Y YCKOPEHHOM CEeNEeKIUH, MPUHITUII
pabOThI TOTO WJIM UHOTO METO/1a

03JIOPOBIICHUS] PACTCHUH

[Ipaktuueckas paborta «PazmHoxeHUE

IIJTIOAOBBIX paCTeHI/Iﬁ YCPCHKOBAHUECM
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WUTOTO 10 MOJIYJTIO

Konuuecmeo

yacoe

34

OcHosHoe coOepoicanue

1 MUKPOPa3MHOXKEHUEM — IIPUMEP
MaJIMHBI (MM 3eMJISTHUKH, €)KEBUKH,
CMOPOJIUHBI )».

[TpakTrueckas paborta «BBenenue
pacTeHuit B KyJbTypy in Vitro

Y MO ICPYKAHUE YNCTON KYJIbTYPbI

OKCIIJIAHTOB)».

[Ipaktrueckas padota «Pa3zmMHOXkeHUE

KapTodens B IpoOUpKeY.
Hccnenosarenbckas pabora

«Kak rnomy4aroT noTOMCTBO

BET€TATUBHO PA3MHOXKAEMBIX KYJIBTYP

€CJIK HE CEMEHaMM ?»
Uccnenosarenbckas paboTa
«BpIpamuBanue pacTeHUI

B ITPOOUPKE».
HccnenoBarenbckas padora «Kak
00bsI KOPOBKA ypOrKaii criacaia —
0 COBPEMEHHBIX CITOCO0ax

OMOJOTUYECKOM 3alTUThI PACTCHUI

Buowl oesmenvrnocmu obyuarowuxcs
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Konuuecmeo

yacoe

OcHosHoe coOepoicanue

Moayab «CoBpeMeHHbIe OHOTEXHOJIOTHH B cesiekmum». 11 kimacce (34 v)

1. 'enetnueckue pecypcesl

Poccun

6

Crpareruu COXpaHEHUs TEHETUYECKUX
pecypcoB. CoxpaHeHue pacTeHUI

In situ u ex situ.

buopecypcusbie komekuun Poccun.
Kosnekius reHeTH4eCcKuX pecypcoB
pactenuit BUP. I'epbapuit BUH.
KoJsnekius reHeTuuecKux pecypcoB
>knBoTHEIX BHUUI PX. Komnexkuu
kJeTok 1 mrammMoB BHUMCXM.
UccnenoBarenbckas padboTa

«ITo marepuanam popyma

«I'enetTnueckue pecypcsl Poccum»

Buowl oesmenvrnocmu obyuarowuxcs

PackpeiBaTh coziepxaHne TEPMUHOB
Y TTIOHSATHN: COXPAHEHHUE PACTECHUN
in situ u ex situ.

OnuceiBaTh IMpOoLCcCC COXpaHCHUA

pacTeHuit B yciaoBusAX iN Situ u ex situ.

XapaxkTepuszoBaTh CIIOCOObI
COXPaHEHHS PACTCHUH B YCIIOBUSIX
In situ u ex situ.

Paznuuathk cnocoObl COXpaHeHHUsI

pacTeHuit B yciaoBusax in Situ u ex situ.

CpaBHUBAaTh OCOOCHHOCTH
COXPaHEHHS PACTCHUH B YCIIOBUSIX

In situ u ex situ.

BrisBisats Hanbonee 3 pexTuBHBIN
pUEM JIJIs1 COXpPaHEHUS KOHKPETHOTO
oOpasiia pacTeHUH.
XapaxkTepru3oBaTh 0COOEHHOCTH

U QYHKILHU.

dopMyIHpPOBATH U OOBIICHITH
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2. OCHOBBI TEHETHUKH

H CCICKIINU

Konuuecmeo

yacoe

OcHosHoe coOepoicanue

HacnencTBeHHOCTh U UBMEHUMBOCTD —
OCHOBHBIC CBOMCTBA JKHUBBIX
opraHu3MoB. I3MeHUMBOCTH
MyTallMOHHAsI ¥ MOAM(UKAITMOHHAS.
['en — maTepuaabHBI HOCUTEIIb
HAaCJIEeACTBEHHOCTH M N3MEHYHNBOCTH.
HyxkiienHOBBIE KUCITOTHI.

Jlokannzanusa reHeTH4eCKOro

Marcpurajia B KJICTKEC. I[CJ'ICHI/IG KJICTOK.

Pennukanus JIHK. OcHoBHas gorma
MOJIEKYJIIPHOI OUOIOTHH.
Tpanckpunuus. Tpancasauus.
MyTtauuu.

3aKOH TOMOJIOTHYECKHUX PSIIOB

B HAaCJIEACTBEHHON N3MEHUYUBOCTHU
H.M. Basunora B 1920 u 2020 rr.
[IpakTrueckas pabota
«MopaudukanmoHHasi U3MEHYUBOCTh

B Tipupoze» (coOpaTh v CPaBHUTH

Buowl oesmenvrnocmu obyuarowuxcs

IIPHHIIAIIL IN Situ 1 eX Situ coxpaHeHus
TEHETUYECKUX PECYPCOB PACTCHUI
PackpsIBaTh cojiep:KkaHUE TEPMUHOB
Y OHATHI: HACIEJICTBEHHOCTb,
U3MEHYUBOCTh, I'eH, JJHK, PHK,
0€JI0K, 3aKOH TOMOJIOTHYECKHUX PAI0B
B HACJICACTBEHHON N3MEHUYNBOCTH.
OnuceIBaTh NPOSIBICHUS
MOJU(DUKAIIMOHHONW U MyTallUOHHOM
M3MEHUYUBOCTH, cTpoeHue [JHK

u PHK, Oenkos.

XapakTepu3oBaTh CTPOEHUE

1 QYHKIIMU HYKJIEMHOBBIX KUCJIOT,
OCIIKOB.

Paznuyath TUIIBI K3MEHYMBOCTH.

CpaBHUBATH MYTallUOHHYIO

u MOI[I/I(l)I/IKaI_[I/IOHHYIO HN3MCHYMNBOCTB.

BrisiBIsITE MOM(DUKALIMKY U My TaIUH.

XapakTepu3oBaTh 0COOCHHOCTH
u ¢pynkiuu JJHK, PHK, Genkos.

dopMyIUpOBaTh U OOBSICHATH
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3. Unmxenepus

B OMOJIOTUH PACTEHUN

Konuuecmeo

yacoe

15

OcHosHoe coOepoicanue

JIUCThS, IBETKU C OJTHOTO PACTEHUS
W/WJIH C Pa3HbBIX).
Hccnenosarensckas padota «I' MO —
ATO MyTAITUH WJIA MOAU(DUKAITIH 7>
KiieTtouHas v reHHast THXEHepus
PACTEHHUI I Pa3BUTHUS CEJICKIINH.
[IpupoaHO-TpaHCTEHHBIE PACTCHHUSI.
Pacrenus-onodadpuku.
broTexHOIOrnYeCKnEe METOIbI

B CEJIEKIIMY PACTCHUMN.
['eHeTHyeCKOE peTaKTUPOBAHUE
KYJIbTYPHBIX pacTeHuii. Uem
Tr€HETUYECKOE PelaKTUPOBaAHUE
OTJIMYAETCS OT FTEHETUYECKON
Moau(bUKAITIH.

ITorck HOBBIX TEHOB-MUIIICHEN:
CYILIECTBYIOILINE METOAUKHU.
[Tposenenue in silico ananm3za.
['eHHas WHKEHEPHS 3€PHOBBIX
KyJbTyp. ['eHHast uHXKeHepus

xJionmyaTHuKa. ['eHHas HWHXXCHCPUA

Buowl oesmenvrnocmu obyuarowuxcs

IMIPUHIOUII I[GI\/JICTBI/IH 3aKOHa
TOMOJIOTUYCCKUX PAIOB

B HACJIE€JICTBEHHON N3MEHYNBOCTH

PackpriBaTh conep:kaHue TEPMUHOB
Y TIOHSATHI: KJIETOYHAs U TeHHAas
WHXCHEPHUsI PACTEHUI, TEHETHYECKOE
penaktupoBanue, [ MO, in silico
aHaIN3.

OnuceIBaTh NpoOLECC KIETOYHOU

Y TEHHOW UHXEHEPUU PACTECHUH,
MPUHLUIBI TEHETUYECKOTO
penaktupoBanus, coznanue ' MO,
starsl in Silico ananmm3a.
XapakTepu3oBaTb COBPEMEHHBIE
JIOCTHXKEHUS TCHHOM Y KJIETOYHOM
WH)XEHEPHUHU Pa3HBIX BUJIOB PACTCHUH,
nposeenue in silico ananmsa.
Pa3nuyaTh reHHYI0 U KJIETOYHYIO
VHXEHEPHUIO.

CpaBHUBaTh OMOTEXHOJOTUUECKHE
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4. Nnxenepus

B OMOJIOTHUH KUBOTHBIX

Konuuecmeo

yacoe

OcHosHoe coOepoicanue

Tomara. [ eHHast UH)XEHEepUs COU.
['eHHas nHXEHepus II0A0BbIX
KynbTyp. [ eHHas unxeHepus
KapTodes.

[Ipaktrueckas pabdora «IIpoBenenue
in silico aHanu3a M1 MOMCKA HOBBIX
T€HOB-MUIICHEH JJIsl peTaKTHPOBAHUS

KYJbTYPHOTO pacTeHHsI (Ha BBIOOP)»

CoBpeMEHHBIE METOBI

B JKMBOTHOBOJICTBE: TPAHCIIJIaHTAIUS
AMOPUOHOB, XUMEPHBIC JKUBOTHBIE,
KJIOHUPOBAHMUE.

I'eHHas nHXeHepus

B JKUBOTHOBOJICTBE.

[IpakTuueckas padota «IIpoeaenue
in silico amanu3a 11 moMucKa HOBBIX
TeHOB-MHUIIICHEH JIJIs1 pEAaKTUPOBAHUS

’KHBOTHOT0» (Ha BEIOOD).

Buowl oesmenvrnocmu obyuarowuxcs

METOJbI B CEJIEKIINU PACTEHUM.
BbISBIATE pazinuus MEXIY
T€HETUYECKUM PEIaAKTUPOBAHUEM

U TCHETHYECKOU MOAN(UKAIIHCH.
XapakTepu3oBaTh 0COOCHHOCTH

U QYHKIIUU.

dopMyIUpOBaTh U OOBACHSITH
MIPUHIIUIT KJIETOYHON U TEHHOU
WHKEHEPUH, TEHETHYECKOTO
pPEOAKTUPOBAHUS U TEHETUYECKON
MoauuKaIu

PackpriBaTh cojiepkaHue TEPMUHOB
Y OHATHUH.

OnuchIBaTh TPaHCIJIAHTALIUIO
YMOPHUOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBAHHUE.

XapakTepu3oBaTh TPAHCIJIAHTAIIUIO
AMOPHOHOB, XUMEPHBIX YKUBOTHBIX,
KJIOHUPOBAHMUE.

PaznuyaTh TpaHCIUIAaHTALMIO

AMOPHOHOB, XUMEPHBIX )KHBOTHBIX,
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WUTOTO 10 MOJIYJTIO
OBILIEE KOJIMYECTBO
YACOB IT0O ITPOTPAMME

Konuuecmeo

yacoe

34
68

OcHosHoe coOepoicanue

I/ICCJIe,HOBaTCHBCKa}I pa60Ta «I'enHas
HHXCHCPHA JKUBOTHBIX: apI'YMCHTLI

32 U IPOTHUBY

Buowl oesmenvrnocmu obyuarowuxcs

KJIOHUPOBAHHUE.
CpaBHUBATH TPAHCIUIAHTAIUIO
AMOPHOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBAHHUE.

XapakTepu3oBaTh 0COOEHHOCTH

1 (YHKLHH.

dopMyIUpOBaTh U OOBACHSITH
MIPUHIINAI T€HHOW WHXKEHEPUH,
T€HETUYECKOr0 PEAAKTUPOBAHUS

1 TEHETUYECKOM MOI[H(i)I/IKaIII/II/I
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HPUJIOXEHHUE. ®PUJIBMbI U 3AITMCHU TEJIEBU3NOHHBIX ITPOI'PAMM

Moayiab « ArpOTeXHOJI0TMH HACTONAIEro u Oyaymero». 10 kiace

Tema 1. Buomexnonozus Kak Hayka

JoxymenTanbubiii punseM Ceprest bpunesa «Hossiii cBet. Hukomnaii BaBunosy. —
URL.: https://smotrim.ru/video/2618068

JoxymenTanbabiii puinbM «CemeHa, KOTopble cnacyT denoBedecTBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

Mopyab «CoBpeMeHHbIe OMOTEXHOJIOTUH B cejiekuum». 11 kiace

Tema 1. I'enemuueckue pecypcot Poccuu

JlokyMeHTabHBIN QuiibM «30JI0TOM 3eeHbIi 3amacy. 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. Ochogbl cenemuKku u cenekyuu

dunpmbl U3 nukiaa «Matpuna Haykm». Science and plants. Hayka u pactenusl.
3epunoboboBeie. — URL: https://www.youtube.com/watch?v=nCfadl1Fpa8

Tema 3. Huircenepusn 6 ouonozuu pacmenuit

dunpmbl U3 nukiaa «Matpuna Haykm». Science and plants. Hayka u pactenus.
['enetnueckoe peaaktupoanue. — URL: https://tvspb.ru/programs/releases/107337/
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