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INOACHUTEJIBHASA 3AIIMCKA

AKTYaJIbHOCTh H HA3HAYEHHUE MPOTrPAMMbI

PaGowass  mporpamma  Kypca  BHEypouHOW  gesitenbHOCTH — «COBpEMEHHBIE
arpoOMOTEXHOJIOTHH (arpoOHOTEXHOJIOTHYECKUM MPOGUiIb)» I CpeIHero oOIIero
oOpa3oBaHus (Jajmee — mporpamMma) paspaboTaHa B COOTBETCTBHU C TpeOOBaHUSMHU
®denepaabHOr0 TOCYAAPCTBEHHOIO O0pa3oBaTEIbHOIO CTaHAAPTa CPEJHEro OOIIEro
obpazoBaamsi (PI'OC COQO), opueHTHpOBaHA Ha OOECIEYCHUE WHINBUIYATbHBIX
noTpeOHOCTeN 00yUYaroIMXCs U HalpaBiieHa Ha JOCTHXKEHUE IJITAHUPYEMBIX pPe3yJIbTaTOB
OCBOEHHMS IIPOrpaMMbl CPEHEr0 001Iero oOpa3oBaHus C YYETOM BbIOOpAa YYaCTHUKAMHU
00pa3oBaTENbHBIX OTHOIIEHUM KypCOB BHEYPOYHOH MAESATEIBHOCTH. IJTO TO3BOJSET
obecrieunTh equHCTBO 00s13aTenbHBIX TpeboBanuit ®I'OC COO Bo BceM MPOCTPAHCTBE
IIKOJIHOTO 00pa30BaHUsl: HE TOJILKO Ha YPOKE, HO U 3a €ro ImpeieiiaMu.

Hacrosimmit kypce npenHasHaueH A yriayOJIeHHOTO W3y4YeHUs: OMOJIOTUYECKHUX SIBICHUMN
Y 3aKOHOMEPHOCTEH, pacupeHus: 0a30BbIX 3HAHUH, PA3BUTHS MPAKTUUYCCKUX YMEHUHN H

HABBIKOB B COBPEMEHHOI OMOJIOTUH.

AKTYaJIbHOCTH Peajin3aliu NporpaMmmbl

[TporpamMmoii mpenycMoTpeHo (GOpPMHUPOBAHHE COBPEMEHHOTO TEOPETHYECKOTO YPOBHS
3HAaHWH, a TaKXKe MPAKTHUECKOTO OMbITa pabOThl C JTAOOPATOPHBIM OOOPYIOBAHHEM,
OBJIaJICHUE TpUEMaMH HCCIEIOBAaTENbCKOW JESITeNIbHOCTU. MeToAbl OpraHu3aluu
o0pa3oBaTeNbHOM W HAYYHO-UCCIIEOBATEILCKON JEATEIHHOCTH MPEeayCcMaTpUBaIOT
dbopMupoBaHre y OOYyYarOMIMXCs HECTaHIAPTHOTO TBOPYECKOTO MBIILICHUS, CBOOOIBI
CaMOBBIPAKEHUS U MHIUBUIYAJIbHOCTH CYKICHUI.

Jlis momHOTO yyeTa MOTpEOHOCTEH O0OydYarmuxcss B TpOrpaMMe HCIOJIb3yeTCs
mudGepeHIUPOBAaHHBIN MOIX0/, YTO CTUMYJIHUPYET OOYy4aromerocss K YBEIUYCHHIO
NOTPEOHOCTH B MHAMBHUAYAIbHON, NHTEIUIEKTYAIbHON M TTO3HABATEILHOMN JIEATEIHHOCTH
¥ Pa3BUTHIO HAYYHO-UCCIIEIOBATENBCKIX HAaBBIKOB. [IporpaMma ctaHeT BOCTpeOOBaHHOM
B TMEpPBYIO ouepedb OOyJarolUUMHUCSA, KOTOPhIE WMEIOT CTOWKHI WHTEpeC |
COOTBETCTBYIOIYI0 MOTHUBALIMIO K U3yYEHUIO TIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA,
€CTECTBEHHBIX HAyK M TEXHOJIOTHIA.

B nacrosiniee Bpemsi Onosioruyeckoe o0pa3oBaHUE JOJIKHO OOECHEUUTh BBITYCKHUKAM

BBICOKYIO OMOJIOTUYECKYIO, SKOJIOTUYECKYIO U TPUPOJOOXPAHUTEIbHYIO TPAMOTHOCTb.



3HaHus B 00JIACTU OCHOBHBIX OMOJIOTMYECKHMX 3aKOHOB, TE€OpUH M uAeH (PopMUPYIOT
HPAaBCTBEHHBIE HOPMbI W TMPUHLMIBI OTHOLIEHHUS K JKUBOM mpupone. B kauectse
[IEHHOCTHBIX OPHEHTHUPOB OHOJOTHYECKOrO0 O0Opa3oBaHHs BBICTYMAIOT OOBEKTHI,
u3ydyaemble B Kypce OMOJIOTHMH, K KOTOPBIM Y ydaluxcsi (OpPMHUPYETCS LEHHOCTHOE
oTHoueHue. [Ipu 3TOM BEAyIIyI0 POJIb WTPAIOT IMO3HABATEIbHBIE IEHHOCTH, TaK Kak
JAHHBIM yY9eOHBIH MpeaMEeT BXOIUT B TPYIITy MNPEIMETOB TO3HABATEIHLHOTO IIMKIIA,
IJIaBHAs 1I€JIb KOTOPBIX 3aKIIOYAETCAd B M3YYEHUU COBPEMEHHBIX CIIOCOOOB pEHICHUS
roOabHBIX  MpoOJeM  coBpeMeHHOocTu. [Iporpamma mpecneayeT He  TOJBKO
oOpa3oBarenbHble, HO U BOCHUTATENbHBIC I1IE€JH, IOCKOJIbKY OHa CIOCOOCTBYET
(OpPMHPOBAHUIO SKOJIOTHUECKOTO U OMOTEXHOJIOTMYHOTO MBIIUICHHS Y MOAPACTAIOIIETO

ITIOKOJICHHAI.

BapuaHThl peaju3anuu NporpaMmmel M (popMbl IPOBEACHUS 3aHATUI

Peanuzanusi mporpaMMbl peANoiaraeT HUCHOJIb30BaHHE (QopM paboThl, KOTOpHIE
PEeIyCMaTpUBAIOT AKTUBHOCTh M CAMOCTOSITENBHOCTh OOYYaIOIIMXCA, COYETAHHUE
WHIUBUIYAJIbHOM W  TPyNnoBOM  pabOThl, NPOEKTHYHD M  HCCIEI0BATEIbCKYIO
NEeATENIbHOCTh. TakuM 00pa3oM, BOBJICYEHHOCTh O0YYalOIIMXCS B JaHHYIO BHEYPOUHYIO
JeSTEIbHOCTh MO3BOJIUT O0ECIEUUTh UX CaMOOIIpEAeSICHUE, PacIIupPUTh 30HbI IOMCKa
CBOMX MHTEPECOB B PA3IMYHBIX Cepax eCTECTBEHHO-HAYYHBIX 3HAHHH, TIEPEOCMBICITUTD
CBOM CBSI3U C OKPYKaIOIIMMH, CBO€ MECTO Ccpeau Apyrux mojeid. B uemom
peanu3anysi IporpaMmMbl BHOCUT BKJIaJ B HPABCTBEHHOE U COLIMAJIbHOE (POPMHUpPOBAHUE
JUYHOCTH.

[Iporpamma MosxeT ObITh peann3oBaHa B padote ¢ oOyvarouumucs 10 u 11 kmaccos.
[TporpamMMma kypca paccunTana Ha 68 4acoB, B paMKaxX KOTOPBIX MPEIYyCMOTPEHBI TaKue
dbopmbl  paboThl, Kak Oecempl, JUCKYCCHUH, MAacCTep-KJIACChl, OKCKypCUU Ha
POU3BOJICTBO, AHAJIM3 KEMCOB, BCTPEUYM C MPEACTABUTEISIMU Ppa3HBIX Mpodeccuid,
npodeccuoHanbHble TPOOBI, KOMMYHHKATHUBHBICE M JCIIOBBIE WIPBI, KOHCYJIbTAIUU
meaarora M ncuxoJsora.

[Iporpamma MokeT OBITh peaM30BaHa B TEYEHUE OJHOrO YYEOHOro Trojia C
obyvarormmumucs 10 u 11 kmaccoB, eciau 3aHATHS TPOBOASTCS 2 pasa B Hememto. Unmu
B TEYEHHE [IBYX JIE€T, €CIM 3aHATHs MNpoBOAsTCS 1 pa3 B Hememo s KIIacCoB

OMOJIOTMYECKOT0 MM OMOTEXHOJOTUYECKOTO HaIllpaBIeHUH.



B3aumocBsshb ¢ peaepanbHoi padoyeil NpOrpaMMoil BOCIIUTAHMS
[Iporpamma Kypca BHEYPOUHOW IEATCIBLHOCTH pa3pabOoTaHa C y4eTOM PEKOMEHIAINi
denepanbHON  pabodeld  TPOrpaMMbl  BOCHUTAHUS,  YYUTBIBACT  IICHUXOJIOTO-
IIeIArOTHICCKUE OCOOCHHOCTH JIAHHBIX BO3PACTHBIX KaTErOpuid. DTO TIO3BOJISET HA
NPAaKTUKE COCAMHUTh OOYYAMOIIyI0 W BOCIUTATCIBHYIO JCSATEIBHOCTH IIeAarora,
OPHCHTHPOBATH €€ HE TOJILKO Ha MHTEUICKTYaJIbHOE, HO M HAa HDABCTBEHHOE, COLMAIBHOC
pasBuTHE peOeHKa. ITO MPOSBIIACTCS B:
— BOCIMTaHUHM OCO3HAHHOW YKOJIOTHYCCKH MPABUIbHOW MOTHBALIMU B TTOBEICHUH
M JIeATCILHOCTH uepe3 (GOpMHUPOBAHUE CHCTEMBI YOCKICHHH, OCHOBAHHBIX
Ha KOHKPETHBIX 3HAHUSX;
— CTAHOBJICHWW JIMYHOCTH OOYYArOIIMXCS KaK IICJIOCTHOH, HaXOMSIIEHCS
B TAPMOHHH C OKPYKAIOIIIMM MHPOM, CITIOCOOHOM K PEIICHUIO DKOJIOTHYSCKUX MPOOIeM;
— MPUOPUTETE JUYHOCTHBIX PE3yJbTAaTOB peaM3allMd MPOrpaMMbl BHEYPOYHOMH
JEATSIILHOCTH, HAIISIIITNX CBOE OTPAKEHNE U KOHKPETH3AINIO B hefiepaabHOl pabodei

IMporpaMmbl BOCITUTAHHA.

Oco0enHocTH padoThI egarora Mo nporpaMme

3ajmavya menarora COCTOMT B TOM, YTOOBI CONPOBOKIATh Ipouecc NpodecCHOHaIbHON
OpHEHTaIMK 00y4YarolMXCsl, pacKpbIBasi MOTEHIMAN 00y4JaloIUXCsl Yepe3 BOBJICUCHHUE B
MHOTO00pa3HYI0 JIeATeIbHOCTh, OPTaHN30BAHHYIO B Pa3HbIX (opMax.

[Ipu 3TOoM pe3ynapTaToM paboOThHI Menarora B MEPBYIO OYEPENb SIBIAETCS JTUYHOCTHOE
pazBuTHe peOeHka. JIMYHOCTHBIX pEe3yJbTaTOB MENaror MOXET JTOCTHYb, YBIIEKas
pebeHKa COBMECTHOM U MHTEPECHON UM 00OUM JIEATEIbHOCThIO, YCTaHABIMBAs BO BPEMS
3aHATUNA J00pOXKENaTeNIbHYI0, MOAJEPKUBAIOILYI0 aTMochepy, Hachlas 3aHsITHS
LIECHHOCTHBIM cozepkaHueM. Kpome toro, mporpamMma InpeaycMaTpuBacT OpraHU3aLuio
AKCKYpCHUid, TPOCMOTpP PpuiIbMOB U 3anucel TB-nporpamm.

[Ipy  u3ydyeHun  OOyHalOIIMMHUCS  NPOTPAaMMbl  MEAaror  OCHOBBIBA€TCS Ha
HECKOJBKMX OCHOBOIIOJIAral0IIUX MIPUHIMIAX 00yYeHUsI:

— MPUHLMI WHTETPaTUBHOTO MOJAXO0Ja K OOY4YeHMIO. ODTOT MNPHUHIMIT UMEET
NEPBOCTENEHHOE 3HAYCHHE, TaK KaK YCBOEHHUE MOJTYyYaeMbIX 3HAaHUN 10 OMOTEXHOIOTUU
IpEearojaracT TECHYK B3auMOCBA3b pasHbIX ypoBHel. IlepBblii  ypoBeHb —
MEXIPEIMETHBIN — MPEIOoJIaraeT B3auMOCBA3b OMOJIOTUHN C KYpCOM MO XuMuu. Bropoi
YpOBEHb — TMpEeIMETHBII — OOYCJOBJIEH B3aMMOIPOHUKHOBEHHEM  pa3HBIX

Ononornyeckux KypcoB (OOTaHWKH, 300J10TUH, (HU3UOJOTUM U JPYTHX) B Tpolecce



CTAHOBJICHHUSI M HM3y4eHMs] OuoTexHojoruu. Kpome Toro, jgoruka OCBOEHUS MaTepuaa
IporpaMMbl TIpearoiaraeT ABM)KEHHE OT OOIIero K YacTHOMY M, Ha HOBOM YpPOBHE,
BO3BPAILEHUE OT YaCTHOTO K O0ILIEMY.
— OPUHIUIT HATJIATHOCTH;
— OPUHIUIT JOCTYITHOCTH;
— MOPUHIUIT OCO3HAHHOCTH.
[TpumepHas cxeMa npoBeICHUS 3aHATHH 110 MPOrpaMMe MOXKET ObITh TaKOM:
1. OOBsicHeHHE TEOPETUUECKOTO MaTepuaa o Teme.
2. IloarotoBka K J1a0OpaTOPHOMY WJIU MPAKTUYECKOMY 3aHITHIO, OOCYKICHHE
0OBEKTOB /ISl IPAKTUYECKOTO 3aHATHS.
3. TlpoBeaeHne MPAKTUUECKOTO 3aHSATHS — OCHOBHAs 3ajlaya OCBOCHHE
METOJI0JIOTUY JAHHOTO SKCIIEPUMEHTA.

4. Anamms PE3YIBbTATOB 3KCIICPUMCHTA.



MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA BHEYPOUYHOM
JAEATEJBHOCTHA

3aHATUS B paMKax IIporpaMMbl HAIIPpABJICHBI Ha oOecrneueHue JOCTHIKCHHA
O6yanOHIHMI/ICH cicayromux  JUYHOCTHBIX, MCTAIIpCIAMCTHBIX MW IIPCIMCTHBIX

o0pa3oBaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBLIE PE3YJIbTATbDI:
8 chepe epadcOancKo2o 60CNUMAHUSL:
— TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATEILHOCTH TIPH BBIMOJHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;
— CIIOCOOHOCTH OMpPENENSATh COOCTBEHHYIO MO3UIIMIO MO OTHOILIEHUIO K SIBJICHUSM
COBPEMECHHOM KU3HHU U OOBSICHATH €€;
— TOTOBHOCTH K COTPYJHUYECTBY B MPOIIECCE COBMECTHOTO BBHIMOJHEHUSI YUCOHBIX,
MMO3HABATEIIBHBIX W HCCICIOBATEIBCKAX 3a7ad, YBaXKHUTEILHOMY OTHOIICHHUS
K MHCHHIO OIMTOHEHTOB IMPHU OOCYKIECHWU CIOPHBIX BOIMPOCOB OHOJIOTHYECKOTO

COJICP)KAHUS;

6 chepe nampuomu4ecKo2o 0CHUMAHUSL
— LEHHOCTHO€ OTHOLIEHWE K IPUPOJHOMY HACIEIWIO M MaMSATHUKAM MPUPOIBL,
NOCTHXEHUAM Poccuu B HaykKe;
— CHOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUMCKMX YUYEHBIX B CTAHOBJIICHHE U Pa3BUTHE
OMONOrMM, MOHMMAHWE 3HAa4YeHUs OWOJIOTMHM B TO3HAHMM 3aKOHOB MPUPOJIBI,

B JKU3HH YCJIOBEKAa 1 COBPEMCHHOI'O O6HIGCTB8;

8 cghepe OYX08HO-HPABCMBEHHO20 80CNUMAHUSL:
— CIIOCOOHOCTh OIICHMBATh CHUTYyalldl0 W TPUHAMATh OCO3HAHHBIC PEIICHUS,

OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI 1 IICHHOCTHU,

— OCO3HaHME JMYHOTO BKJIaJla B IOCTPOCHHUE YCTOMUMUBOTO Oy TyIIIEro;

6 C¢€p€ acmemu4eckoco 6ocnumaHust.

— IIOHHMMAaHHEC SMOIIMOHAJIIBHOI'O BOSHCﬁCTBHH JKUBOU MMpUPOALI U €€ ICHHOCTD,

6 cihepe puszuueckoco 60CNUMAHUL:
— TIOHMMAaHUE IIEHHOCTH 3/I0POBOT0 M 0€30MacHOro 00pasa KU3HU;
— OCO3HAHWE TOCIICJICTBUNA M HEMPUSTHE BPEIHBIX NPUBBIYEK (YHOTpeOIeHHE

AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);



6 cqhepe mpy008020 0CNUMAHUSL:

— TOTOBHOCTh K AaKTHUBHOW JEATEIHHOCTH OHMOJOTHYECKOH U DKOJOTHUYECKOM
HaTpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TUTAHUPOBATHh M CAMOCTOSTEIHHO
BBITIOJTHSITH TAKYIO JCSITEIIBHOCTD;

— HWHTEpEeC K MPaKTHYECKOMY U3yUeHHUI0 IPpodeccuii, CBSI3aHHBIX ¢ OMOJIOTHEH;

— TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTHKEHUN

BCEH KM3HU;

8 chepe IKON02ULeCKO20 BOCNUMAHUSA!

— DKOJIOTHYECKHU 1EJIECO00pa3HOEe OTHOIICHHE K MPUPOJE KAK MCTOUYHHMKY >KU3HU
Ha 3eMJIe, OCHOBE €€ CYIIIECTBOBAHMS;

— TIOBBIIIIEHWE YPOBHS  JKOJIOTHYECKOW KYJIBTYpbl: MPUOOPETEHHE  OIbITa
IUIAHUPOBAHUS  IMOCTYIKOB M OLUEHKM HMX BO3MOXHBIX  IOCJIEACTBUI
JUISL OKPY KAKOILEH CpEbl;

— CIIOCOOHOCThH KCIOJIB30BaTh MPUOOpETaeMble MPU M3YYEHUU OMOJIOTUU 3HAHMS
U yMEHUS TpU PEIICHUHW TMpoOJeM, CBSI3aHHBIX C  PalMOHAIBHBIM
IPUPOAOIIOIb30BaHHEM  (COOJIIOICHHE TpaBWJ  TOBEJACHUS B  MPHUPOJIE,
HANpaBJICHHBIX HA COXPAHCHUE PABHOBECHS B JIKOCHCTEMAX, OXpPaHy BHUJIOB,
AKOCHUCTEM, OHOC(EpHI);

— AKTUBHOE HENPUATHUE ICUCTBUM, MPUHOCAIIUX BPEN OKPYKAKOIIEH NPUPOIHOU
cpezie, yMEHHUE MPOTHO3UPOBATh HEOIArONMPUSATHBIC YKOJIOTUYECKUE MOCIEICTBUS

MPEANPUHUMAEMBIX IEMCTBUN U MIPEIOTBPAIATh UX;

8 chepe HayuHo20 NOIHAHUSL:

— TOHWUMaHWEe crnenu@uKd OMOJIOTUM KaK HayKH, OCO3HAaHHE €€ pOJir
B ()OPMHUPOBAHUHN PALMOHATHLHOTO HAYYHOT'O MBIIIJIEHUS, CO3AaHUE IETOCTHOTO
MIPEACTABICHUS] 00 OKPYXKAIOIIEM MHpPE KaK O €IWHCTBE IMPHUPOJIbI, YeTOBEKa
¥ 00IecTBa, B MO3HAHUU TPHPOJHBIX 3aKOHOMEPHOCTEH M pelieHur MpoOsiemM
COXpaHEHUS IPUPOTHOTO PABHOBECHSI;

— yOSKICHHOCTh B 3HAYUMOCTH OWOJIOTHH JJI1 COBPEMCHHOW ITUBHJIU3AIIHH:
oOecrieueHrne HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIaTh PECypCHbIE MPOOJIEeMBbl  Pa3BUTHUS
YeJIOBEUECTBA; TMOUCK MyTEeH BBIXOJA M3 TVIOOATBHBIX DKOJIOTHYCCKUX TPOOIEM
u o0ecreyeHue Tmepexona K YCTOWYMBOMY Pa3BUTHIO, PalMOHAIBLHOMY
WCIIOJIb30BAHUIO TIPUPOJHBIX PECypcoB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB

JKU3HU;



— 3aHHTEPECOBAHHOCTD B MOJYyUYECHHUH OHMOJOTHYCCKUX 3HAHUH B ICJIIX IMOBBIIICHUS
o0IIe# KyJIbTypbl, €CTECTBEHHO-HAYYHOH TI'PAMOTHOCTH KaK COCTaBHOM 4YacTH
(YHKITMOHAIBHOW TPAaMOTHOCTH OOYyYaromuxcs, (GOpMUPYEMOH NpU H3ydeHUH
OHoJIOruy;

— TIOHMMaHWE CYIIHOCTH METOJOB ITIO3HAHHMS, WCIIOIB3yeMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTh HCIIOJb30BaTh IIOJydaeMble 3HAHHS IS aHaJIHM3a
1 0OBSICHEHUS SBJCHUH OKPYKAIOIIEr0 MUpPa U IMPOUCXOAAIINX B HEM U3MCHEHHIA;
yMEHHE JeJlaTh OOOCHOBAHHBIC 3aKIOYCHHMS Ha OCHOBE HAy4YHBIX (PaKTOB
Y UMEIOIIMXCS JTAHHBIX C IS0 MMOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

— CHOCOOHOCTh  CaMOCTOSITEJIBHO  HCIIOJNB30BaTh  OHOJOTMYECKHE  3HAHUS
JUTSL PEIICHUS IPOOJIEM B PEaTbHBIX )KHU3HCHHBIX CUTYAIIHSX;

— OCO3HAaHUEC IICHHOCTH HAyYHOW JIEATEIBHOCTH, TOTOBHOCTH OCYIICCTBIATH
MIPOSKTHYIO ¥ HCCIIEA0BATEIBCKYIO ISATESIbHOCTh HHINBHIyaIbHO U B TPYIIIIC;

— TOTOBHOCTH M CIIOCOOHOCTH K HEIIPEPHIBHOMY 00Pa30BaHMIO H CAMOOOPa30BaHHUIO,
K aKTHBHOMY IIOJyYCHHIO HOBBIX 3HAHHH 110 OHOJOTMM B COOTBETCTBHH

C ’JKU3HCHHBIMU HOTpe6HOCT51MI/I.

METANPEIMETHBIE PE3YJIbTATHI:
6 cghepe 061a0eHUA YHUBEPCAILHBIMU YUEOHBIMU NO3ZHAGAMETbHBIMU OCUICIEUAMU:
Oa3oevie n02uveckue 0eucmeus:

— CaMOCTOATENbHO (POPMYIUPOBATH U AKTyaIU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

— MCIOJIb30BaTh MPU OCBOEHUH 3HAHUI MPUEMBI JIOTHUECKOTO MBILUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHMs, KJaccuPuKauuu, OO0O0OIIEHNsA), paCKpPbIBaTh CMBICI
OMOJOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATh
CBSI3U C IPYTUMH MTOHATUSMH);

— OmpeneNsaTh ILeNH JIeATeIbHOCTH, 3ajaBas IapaMeTpbl MU KPUTEpUU HUX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

— HCIOJIb30BaTh OMOJIOTMYECKUE TMOHATUSA M1 OOBsACHEHUS (DaKTOB W SIBJICHUI
YKUBOU IIPUPOLBI;

— CTPOUTH JIOTUYECKHUE pacCyk AeHUsS (MHAYKTUBHBIE, 1€IyKTUBHbBIC, 10 aHAJIOTHUN),
BBISIBJIAITH 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHMSIX,

(bOpMyIMPOBATH BHIBOJIBI M 3aKITIOUEHUS;



— INPUMCHATH CXCMHO-MOJCIBHBIC CPCACTBA AJIA MNPCACTABICHHSA CYIICCTBCHHBIX
CBSI3€M M OTHOIICHMH B HN3Yy4aCMbIX OMOJIOTMYECKUX O6’B€KT3X, a TaKXKC
HpOTI/IBOpe‘-II/Iﬁ pasHOro poaa, BBIABJICHHBIX B PA3JIMYHBIX I/IH(l)OpMaHI/IOHHBIX

HCTOYHHUKAX,

Oa3o06vle ucciedo8amenbeKue 0etucmeust.

— BJIQJICTh HAaBBIKAMH YYCOHO-HMCCIIEAOBATCIILCKOM M IPOCKTHOHN JIESITEIBHOCTH,
HaBBIKAMHM  pa3pemieHuss  MmpoOJieM;  CHOCOOHOCTBIO W TOTOBHOCTBIO
K CaMOCTOSTCILHOMY IIOMCKY METOJIOB pEIICHUS MPaKTHYSCKHX 3ajad,
IPUMEHEHHUIO Pa3IUYHBIX METOJIOB ITO3HAHNS,

— WCIOJIB30BATh PA3IUNYHBIC BUBI JSATCILHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHUS, €T0
WHTEPIPETAINH, TIPEOOPa30BAHUIO M TPUMEHEHUIO B YICOHBIX CUTYAITUAX, B TOM
YHCJIC TPU CO3aHUH YICOHBIX M COIMAIBHBIX MMPOCKTOB;

— (GopMHpPOBAaTh HAYYHBIA THIT MBINUICHUS, BIAJACTh HAYYHOH TEPMHHOJIOTHEH,
KJIIOUEBBIMH MMOHATUSIMHU U METOHAMHU,

— CcTaBuUTh MW (OpPMYJIHUpPOBAaTH COOCTBEHHBIC 3aJaud B  00pa3oBaTelIbHOU

ACATCIIBHOCTH U ) KU3HCHHBIX CUTYallUAX,

paboma c ungpopmayueti.

— OpPUEHTHUPOBATHCSA B PA3IUYHBIX HUCTOYHHKAX HH(OpMaiuu (TEKCTe y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSIPHOM  JUTEepaType, OHWOJOTHYECKHX  CIOBapsAX
U CIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHETE), aHaTu3upoBaTh
WH(GOPMAIINIO PA3TMYHBIX BUIOB U (POPM MpeIcTaBICHHS, KPUTHIECKH OIICHUBATh
€€ JIOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

— (GopMyTUpOBaTh 3aMpPOCHl M TPHUMEHATH pPa3IMYHbIE METOIbI TPH TOUCKE
1 0TOOpe Onosiorndeckor nHpopMauu, HEOOXOTUMOM JIJIs1 BBITIOJIHEHUST Y4EOHBIX
3amaq;

— CaMOCTOSITENILHO  BBIOMPATH ONTUMAJIbHYIO dopMy  mpencraBlieHUS
ouonornueckoi nHpopmaruu (cxemsl, TpaduKu, JUarpaMMebl, TAOIUIBI, PUCYHKA
W 1p.);

— HCIOJIb30BaTh HAYUHBIHN S3bIK B KAUE€CTBE CPEJCTBA MPHU paboTe ¢ OMOIOTHYECKON
uHpOpMaIeil: TPUMEHATh XUMHYECKHe, (PU3NUEeCKHe U MaTeMaTUIeCKUE 3HAKU
U CUMBOJBL, (opMynbl, abOpeBUaTypy, HOMEHKJIATypy, HCIIOIb30BaTh

141 Hp€06paSOBBIBaTI> 3HAKOBO-CHUMBOJHUYCCKHUE CPEACTBA HATTLIAHOCTH,
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6 chepe osnadenun ynueepcanbHbIMu KOMMYHUKAMUBHBIMU OCHUCHEUAMU:

obuwenue:

— OCYHICCTBJIITb KOMMYHHKAIIMH BO BCCX c@epax KU3HH, AKTHBHO Y4YaCTBOBATb

B AUAJIOTC HUJIM JUCKYCCHHU II0 CYIICCTBY 06CY)KI[8,€MOI?I TCMBI (YMGHI/IC 3aJaBaTb
BOIIPOCBI, BLICKA3BIBATH CYKIACHHA OTHOCHUTCIBHO BBIITOJIHCHUA HpeﬂﬂaraeMoﬁ
3aa49M, YUUTbIBATb HHTCPCChI U COTTIACOBAHHOCTDH HOBI/IHI/Iﬁ APYIrux y4aCTHHUKOB
JAuajiora ujin ,ZII/ICKYCCI/II/I);

pPasBEpHYTO M JIOTUYHO MH3JIaraTb CBOKO TOYKY 3pCHHA C HCIIOJIb30BaAHNCM
SA3BIKOBBIX CPCIACTB,

COBMeCmHAsl 0esiMeNbHOCb !

BBIOMpATh TEMATUKy M METOJbI COBMECTHBIX JCHCTBUH C Yy4eTOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXIOT0 YICHA KOJIJIEKTUBA;

MPUHUMATH LIEJIM COBMECTHOU AEATEIBHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH
JNEUCTBHUS MO €€ JNOCTHXKEHUIO: COCTaBJIATH IUJIAH ACHUCTBUN, PaCIpEIeIaTh POIU
C YYETOM MHEHHUI YY4aCTHUKOB, 00CYX IaTh pe3yIbTaThl COBMECTHON PabOTHI;
npeiaraTb HOBBIE TPOEKTHI, OLEHUBATh WJACHU C TO3WIUU HOBHU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETNYECKOE MTOBEACHUE B PA3JIMYHBIX CUTYALIUSX,

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

6 chepe 061a0eHUA YHUBEPCATLHBIMU PEYTNAMUBHBIMU OCUICIBUAMU:

CAMOOP2aAHUZAYUSL:

— MCIIOJIB30BaTh OMOJIOTMYECKHE 3HAHUS JJI1 BBIABJICHUA HpO6J’I€M N UX PCHICHUA

B )KU3HEHHBIX U YUEOHBIX CUTYAIUSX;

BbIOHMpaTh HA OCHOBE OMOJOTMUYECKUX 3HAHUMN 11€JIEBBIE U CMBICIIOBbIE YCTaHOBKU
B CBOMX JEHUCTBUAX MU IOCTYINKAaxX [0 OTHOLICHHUIO K JKUBOM IIPUPOJE, CBOEMY
3I0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

pacuIMpsATh paMKH y4eOHOTO IIpeIMETa Ha OCHOBE JIMYHBIX NMPEATNOYTCHHUI;
7ieNlaTh  OCO3HAHHBIA BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD

3a pelIeHHE;

CAMOKOHMpPOlb.

— JaBaTb OLCHKY HOBLIM CUTyallUsIM, BHOCHUTL KOPPCKTUBLI B JACATCIILHOCTD,

OLOCHMBATb COOTBETCTBUC PC3YJIbTATOB LICIIAM;

— NPUHUMATh MOTHBBI W apryMEHThl JAPYIMX IIpU aHaIU3€ pPE3YJIbTaTOB

ACATCIBbHOCTU,
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IMOYUOHANLHBIU UHMEILIEKM, NPEONOoNa2aowull ChopMuUpo8aHHOCmb:

CaMOpPCTYJIHUPOBAHUA, BKIIOYAOIICTO CAMOKOHTPOJIb, YMCHHC JIIPUHUMATDH
OTBCTCTBCHHOCTD 3a CBOC IIOBCACHHUC, CITOCOOHOCTH aAJaIITUpPOBaATbCA
K SMOIIMOHAJIbHBIM U3MCHCHUAM U IIPOSABJIATD FH6KOCTB;

BHYTpeHHeﬁ MOTHBallHUH, BKJII-O‘IaI-OHleﬁ CTPEMJICHUC K JOCTHIXKCHHUIO IICJIN
" yCIICXYy, OIITUMU3M, HHUITHUATUBHOCTH, YMCHHC HeﬁCTBOBaTb, HCXO0As1 U3 CBOUX

BO3MOKHOCTEM;

npunsmue ceos u Opyeux:

IIPUHUMATb CC6§I, IIOHHMMas CBOM HCAOCTATKHU M JOCTONMHCTBA,

IPU3HABATh CBOE NIPABO U MPABO JPYTUX HA OIIUOKH.

IMPEAMETHBIE PE3YJIbTATDI:

yMEHHUE BJIAJIETh CHUCTEMOM OHOJIOTMUECKUX 3HAaHWM, KOTOpas BKIIIOYAET
OCHOBOIIOJIAraloIIue OMOJIOTMUECKIE TEPMUHBI U TIOHATUS (KU3Hb, KJIETKA, TKaHb,
OopraH, OpraHu3M, BHJ, MNOMyJSALUs, OMOCHUHTE3 O€enKa, HACJIEeICTBEHHOCTb,
U3MEHYUBOCTb, POCT U Pa3BUTHE U JIP.);

BJIQJICHUE CHUCTEMON 3HaHM 00 OCHOBHBIX METOJaX HAyYHOIO I[O3HAHUS,
UCIOJIb3yeMbIX B OMOJIOTHYECKUX UCCIEAOBAHUSIX )KUBBIX 0OBEKTOB U SKOCHCTEM
(onucanue, uU3MepeHUE, MPOBEACHUE HaOMIOACHUN); CrnocoO0aMH BbISBICHUS
Y OIIEHKHU aHTPOIOTE€HHBIX U3MEHEHU B MPUPOJIE;

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

YMEHHE peliaTh IOUCKOBBIE OHMOJIOTMYECKUE 3aJlaud; BBISBIATh MPUYUHHO-
CICACTBEHHBIC CBSI3M MEXAY HCCICTyEeMbIMU OHOJIOTHYECKUMHU OOBEKTaMU,
MpoleccaMi M SIBIICHUSIMU; JI€JIaTh BBIBOJBI M TMPOTHO3bI HAa OCHOBAHUU
MOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIBUTATh TUIIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEJCTBAMU,
dbopmynupysi 11eJb HCCICIOBAHUS; AaHAIU3UPOBATH IMOJYUYCHHBIC PE3yJIbTaThl
U JIeJaTh BBIBO/IbI;

yYMEHHUE OIIEHUBATh dTUYECKHUE aCMEeKThl COBPEMEHHBIX MCCIIEIOBaHUN B 00JacTH
OMOTEXHOJIOTHH Y TEHETHYECKUX TEXHOJIOTHH (HampaBJIEeHHOE U3MEHEHUE TeHOMa

1 CO3JaHUC TPAaHCI'CHHBIX OpI‘aHI/I?)MOB);
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— YMEHHE MOTHBHUPOBATh CBOM BBIOOD OyAyIIeil mpodhecCuoHaIbHON NeATeIbHOCTH
B oOyacTd OMOJIOTUH, MEIWUIIMHEI, OWOTEXHOJIOTHMH, CCILCKOTO XO3SMCTBA;
yrayOJsiTh MO3HABaTENbHBIA HMHTEPEC, HANPaBJICHHBIA HA OCO3HAHHBIA BBHIOOP
COOTBETCTBYIONIECH mpodeccun U MpoJOJLKEHUE OUOJOTHMYECKOTO 00pa3oBaHUA

B OpTraHU3alUsAX CPEJHETO MPOPECCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.
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COJIEP)KAHUE KYPCA BHEYPOUYHOMH JEATEJBHOCTHU

MoayJb «ArpoTexHOJOTrHH HacTosImero u oyaymero». 10 kiaacc (34 u)

1. BuoTexHo0rus Kak Hayka (4 u)

Hctopusi BO3HMKHOBEHHUS HAyKH, OCHOBHBIE pa3lebl, CBS3b OHOTEXHOJOTUH C
JIpYyruMH HaykaMu (Omosioruei, 00TaHUKOM, 300J10THEH, MUKPOOUOIOTUEH, OMOXUMHUCH,
dbusnonoruel, TEHETHUKON, MEIUIIMHOW) M OTPaCsIMH TPOMBINIICHHOCTH (ITHIIEBas,
JIerKas), CEJIbCKOTO XO035IUCTBA (>KHUBOTHOBOJICTBO, pPacTeHHEBOACTBO) U
3/paBooXpaHeHueM, u3BecTHbie By3bl 1 HUU, cBs3aHHBIE ¢ OMOTEXHOIOTHEH:

= DenepanbHOE rOCYJapCTBEHHOE YUYPEKICHUE «DenepanbHbIN
uccienoBarenbCkuil eHTp «dyHaameHTanbHble OCHOBBI OMOTEXHOIOTHIY Poccuiickoit
akajemuu Hayk» (OUIL] buotexnonoruu PAH)";

* QepepaibHOE  TOCYJAPCTBEHHOE  OIOJKETHOE  HAYYHOE  YUPEXKJCHHE
«BCEepOCCUUCKHUI  HAYYHO-UCCIEAOBATEIIbCKUM  MHCTUTYT  CEIbCKOXO3AMCTBEHHOM
6uorexuonorum» (PI'BHY BHUNCB)?;

» QenepanbHOE  TOCYIAPCTBEHHOE  OIOJKETHOE  HAy4YHOE  YUPEXKICHUE
«DenepabHBIA UCCIENOBATEIBCKUN LEHTP BCEepOCCMIUCKUI MHCTUTYT F€HETHUYECKUX
pecypcoB pactenuid umenu H.W. BaBunosa» (PI'BHY ®UIL] BI/IP)3;

» QdenepanbHOE  TOCYIApCTBEHHOE  OIOJKETHOE  HAy4YHOE  YUPEKIEHUE
«BcepoccHiiCkMil ~ HAy4YHO-HUCCJIEAOBATEIIbCKUM  MHCTUTYT  CEJIbCKOXO3SIMCTBEHHOM
mukpo6roorumy (PIBHY BHUHMCXM)®,

= QefepalibHOE  TOCYIApCTBEHHOE  OIOJKETHOE  HAy4YHOE  YUPEXKIEHUE
«®DenepanbHbli  UCCIENOBATENBCKUM UEHTP MHCTUTYT ULWTONOTMM W TEHETUKH

Cubupckoro otaenenust Poccmiickoit akanemun Hayk» (OI'BHY ULl CO PAH)?;

! @enepanbHOE TOCYIApPCTBEHHOE yupekaeHue «®DenepanbHblii HCCIEI0BATENIBCKUM LIEHTP
«DyH1aMeHTalbHbIe OCHOBBI OuoTexHonorun» Poccuiickoil akanemun Hayk» (OUL buorexnonoruu
PAH): opurmansuerii caiit. — URL: http:/www.fbras.ru

2 @enepanbHOE TOCYIAPCTBEHHOE OODKETHOE HAydyHOE yupexaeHue «Bcepoccuiickuii HaydHO-
UCCJIEIOBATEIbCKUA HMHCTUTYT CeJIbCKO-X03siicTBeHHON Ounorexnonorun» (®I'BHY BHUUCH):
odunmanehsii caiit. — URL: http:/www.vniisb.ru

3®enepanbHoe TOCYJIapCTBEHHOE OIOKETHOE HAy4YHOE YUpEKICHUE «DenepanbHbI
MCCIIEI0BATENBCKUI HEHTP Beepoccuilcknii MHCTUTYT T€HETUYECKHX PECYpcoB pacTeHud nMmenn H.M.
Basusosa» (PI'BHY ®UILL BUP): opunmansusiii caitr. — URL: http:/www.vir.nw.ru

4 depmepanbHOE TOCYIapCTBEHHOE OMOKETHOE HAy4HOE yupexaeHune «Bcepoccuiickuii HaydHO-
UCCJIEIOBATEIbCKUNA HMHCTUTYT CEJIbCKO-X03sicTBeHHONM Mukpoouonorun» (®PI'BHY BHUUCXM):
ournmaneuei cait. — URL: http:/www.arriam.ru

> DepmepalbHOE  TOCYIApCTBEHHOE  OO/DKETHOE — HaydHoe — yupexiaenune  «DemepaibHbIH
UCcleIoBaTeNbCKuil 1eHTp MHCTUTYT nuTonoruu M reHeTuku Cubupckoro otaeneHus Poccuiickoit
akagemuu Hayk» (OI'BHY ULul" CO PAH): opunmanshsiii caiit. — URL: http:/www.bionet.nsc.ru
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» QdenepanabHOE TOCYJAPCTBEHHOE aBTOHOMHOE OOpa30BATENBbHOE YUPEKICHUE
BbICIIIET0 00pa3oBaHus «MOCKOBCKUH (PU3UKO-TEXHUUECKUNA UHCTUTYT) HAITMOHATLHBIN
uccnenoBarenbekuid neHTp» (PrrAOY BO M®OTN)";

* (denepanbHOE TOCYIApCTBEHHOE OIOMKETHOE 00pa3oBaTeIbHOE YUPEKICHUE
BbICIIEr0 oOpa3oBaHus «MOCKOBCKHI TOCYAapCTBEHHBIH YHUBEPCUTET UMEHU
M.B. Jlomorocosa» (PI'EOY BO MI'Y)%;

» denepanbHOE TOCYAApCTBEHHOE OIOMKETHOE 00pa3oBaTelIbHOE YUPEXKIICHUE
Bbiciiero oOpa3oBanusi «CaHkT-IleTepOyprckuii rocyaapCTBEHHBIM YHHUBEPCUTET)
(®I'BOY BO CII6I'Y);

* (denepanabHOE TOCYJIAPCTBEHHOE aBTOHOMHOE OOpa30BaTENIbHOE YUPEKJICHUE
Bbicllero  oOpazoBanHus «HoBocuOMpcKkui  HAIMOHAIBHBIA  MCCIEAOBATEIBCKUI
rocynapcTBeHHEIH yamnBepcute» (DIAOY BO HI'Y)*;

* (denepanbHOE TOCYIAPCTBEHHOE OOJIKETHOE O00pa30BATENIBHOE YUPEKIECHUE
BhICIIEr0 oOpa3zoBaHus «PoccuicKkuil TOCYyIapCTBEHHBIM arpapHbIii YHUBEPCUTET —
MCXA wumenu K.A. Tumupszeray (®I'BOY BO PIrAY-MCXA wumenu
K.A. Tumnpsizesa)’;

* ABTOHOMHasi HEKOMMeEpueckas oOpa3oBareibHasi OpraHM3alUsl BbICIIETO
o6pasoanmst «HayuHo-TexHonornuecknii yausepeuter «Cupuyce» (HTY «Cuprycr)’.

CoBpeMeHHbIE HaIlpaBJICHUS Pa3BUTHUS arpoOMOTEXHONIOrHH. MeToabl OMOTEXHOJIOTHUN B

7
HayKe U MpakTuKe. J[eMOHCTpalusi BUIEOPOIUKOB .

! ®epepanpHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIEr0 00pa3oBaHMs

«MOCKOBCKHMH (PU3HKO-TEXHUYECKUN MHCTUTYT) HAI[MOHAIBHBIA HccienoBaTenbekuil neHTp» (PIrAOY

BO MO®THN): odpunmansheii caiit. — URL: http:/www.mipt.ru

2 MdenmepanbHOE TOCYIAPCTBEHHOE OIOPKETHOE 00pa30BaTENbHOE YUPEKICHHE BBICIIEr0 0Opa30OBaHUSI

«MOCKOBCKHMI TOCYAapCTBEHHBIH yHuBepcuteT umMeHu M.B. JlomoHocoBay»: oduuuanbHbIi caT. —

URL: http:/www. msu.ru

3 denepanbHOE TOCYIAPCTBEHHOE OIO/KETHOE 00pa30BaTEeNbHOE YUPEKICHHE BBICIIEro 0Opa3oBaHUs

«Cankr-IlerepOyprekuii rocynapersennbiil yausepcurer» (PI'bOY BO CII6IY): odpunmanbHblii cair.

— URL.: http:/www.spbu.ru

* DegepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 0OPA30BATENILHOE YUPEKICHHE BBICIICTO 00pa30BaHMS

«HoBocubupckuil HalMOHATBHBIA HCCIIE0BATENbCKUN rocynapcTBeHHbIN yHuBepcuteT» (PI'AOY BO

HI'Y): obunmanersiii cait. — URL: http:/www.nsu.ru/n

> MdejepanbHOE TOCYIAPCTBEHHOE BI0KETHOE 06Pa30BATEIBHOE yUPEKICHHE BBICIIEr0 0OPA30BAHUS

«Poccuiickuii rocynapctBeHHbli arpapubiii yauepcutrer — MCXA umenu K.A. Tumupszesa» (PI'BOY

BO PTAY-MCXA umenu K.A. Tumupsizea): opunmansasiii caidt. — URL: http:/www.timacad.ru/
ABTOHOMHAass HEKOMMepYeckasi oOpa3oBaTelbHasi OpraHM3alisl BBICIIETO0 00pa30BaHMS

«Hayuno-Texnonornueckuit ynusepcutetr «Cupuyc» (HTY «Cupuycy): opununanshsiii cat. — URL:

http:/www.siriusuniversity.ru/

"Cwm. IIPUIIOKECHUE.
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Jlabopamopnvie u npakmuueckue pabomul

Hccnenosarensckas padora «Co3naHue OMOJOTMYECKH aKTUBHBIX JA00aBOK U
BUTaMUHOBY.

HccnenoBatensckas pabota «BpiBeeHHE HOBBIX COPTOB PACTEHHH, MOPOJ
KUBOTHBIX C 33JJaHHBIMU CBOMCTBAMM.

HccnenoBatensckas padbota «Co3nanue 6akTepuii, CliocoOHBIX niepepadbaTbiBaTh HEPTH U
YCTPaHSTh MOCIEACTBUS €€ PA3IUBOB: IUIFOCHI U MUHYCBI.

Dxckypeus («buotexHonorus: Hayka U ’Ku3HbY) B By3 miin HUN.

2. O01Ime NOHATHS ONOTEXHOJIOTHH (2 1)
[TonsiTue OMOTEXHOJOTUHU. 3a4eM YEIOBEKY OMOTEXHOJIOTHH, B YEM UX MPEUMYIIECTBO
nepea XMMUYECKUM CUHTe30M. OCHOBHBIE OOBEKTHI OMOTEXHOJIOTHM: MPOMBIILIICHHBIC

MUKPOOPTaHU3MbI, KIICTKHW 1 TKaHH paCTeHHﬁ, JKHNBOTHBIX.

Jlabopamophvie u npakmuueckue pabonul
[Ipaktuueckass pabora «I[Ipumepsl mpuUMEHEHUS OHOJOTUYECKUX OOBEKTOB B TBOEH

KHU3HN».

3. OcobeHHOCTH arpoduoTeXHOI0THH (4 1)

[Menm wm 3agaum  arpoOuoTexHoJoruud. (OCHOBHBIE OOBEKTHl arpOOMOTEXHOJIOTHH.
buorexHomornueckre moaxo/bl il HaJeKHOTO COXPAHEHUS! KOJUICKIIUN TeHETHUYECKUX
PECYPCOB PacTeHHI U )KMBOTHBIX. [IOHATHS O MMOJIEBEIX, IN VItro u kprokosuteknusx. Poct
U Pa3BHUTHE KUBOTO OOBEKTA B 3AMKHYTOM CHCTEME B KOHTPOJIUPYEMBIX YCIOBHSIX: KaK
3TO BO3MOKHO.

OCHOBHBIC TIOMEIIEHUS JJIA TTOJHOIGHHONH paboThl JabopaTopuu OHOTEXHOJOTHU
(TaMuHapHas  KOMHAaTa, CBETOBas, AaBTOKJAaBHAs KOMHATBHI, IOMEIICHHUE JIJIs
MIPUTOTOBJICHHS MUTATEIBHBIX CPEJl, MOCUHAs): X PYHKIIMOHAT U OCOOCHHOCTH.
OcHOBHBIE MPUOOPHI I OpPTaHU3AIUHU JTA0OPATOPUN OMOTEXHOJOTUU, WX (YHKIUUA U
BO3MOYKHOCTH (aBTOKJIaB, CyX0XKapoBoi mkad, TuCTULISITOp, pH-MeTp, Beckl, TamMuHap-
OOKC, CTeprIIn3aTOp HHCTPYMEHTOB, CBETOBAs YCTAaHOBKA, KIIMMaTu4deckas kamepa, Y @-
WOHHU3ATOP, XOJOAUIBHUKHI JIJIT XPAaHCHUS MMUTATEIBHBIX Cpell U JIp.). MHCTpyMEHTHI Jis
NPUMEHEHUS METOJ0B OHMOTEXHOJOTHH PACTCHHH (MperapoBalibHAsl WIJia, CKaJIbIICib,
MUHIIET, HOXHUIBI). OCHOBBI TEXHUKH O€30MacHOCTU mpu padbore ¢ mnpubopamu.
OcHOBHBIE TPUOOPHI JUIsI OpraHU3alUUd JTAbopaTopuu OUOTEXHOJOTHHU: aBTOKJIAB,
cyxoxkapoBo# 1mkad, nuctumisitop, pH-meTp, Becbl, JaMHHApP-OOKC,  CTEPUIM3ATOP

HHCTPYMCHTOB, CBCTOBAs YCTaHOBKa,
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KJIMMaTu4eckass kamepa, Y D-MOHMU3aTOp, XOJOAWIBHUKHU I XPAHEHUS IUTATECIIbHBIX
cpen u np. WHCTpyMEeHTBHl AJii TPUMEHEHHS METOJ0B OWOTEXHOJIOTUU pPACTEHUM:

npcrapoBajibHas Urija, CKaJbIICJIb, IMHICT, HOKHUIIBI.

Jlabopamophvie u npakmuueckue pabomul

[Tpaktrueckas padora «KynbTypHOE pacTeHUE B KYJIbTYypaIbHOM COCYAE: OMUILIN
pacTeHue B IPOOUPKEY.

HccnenoBarenbckast pabota «PoCT 4epeHKOB pacTeHuil B BOJIE C pa3HbIM YPOBHEM

pH».

4. KyJbTypa KJIeTOK H TKaHeii (8 u)
Metoabl KyabTypbl KJIETOK WM TKaHed B cenekuuu. KamnycHas kynbrypa. Kymerypa
KJIIETOK M arperaroB kieTok. KymbpTypa mnpotorutactoB. llomydeHume comaTHyecKux
TUOPUIOB METOJIOM CIHSIHUS U30JIMPOBAHHBIX MPOTOILIACTOB.
Kiterounas cenexuus. Mcnons3oBaHue raisioniny B CENEKLNN.
[IpuMepbl NPUMEHEHUSI KYJBTYp KIETOK M TKAaHEWM B HAYYHBIX HCCIENOBAHUSAX U B
npakTuke pasnuuabix HUM: 3HaKOMCTBO ¢ iuTepaTypoit — HAyYHBIMH ITyOIHKAIMSAMHU 110
pa3HbIM 00bEeKTaM (MUKPOOBI, PACTEHUS, )KUBOTHBIE).
XapakTepucTUKa KIETOK, KyJbTHBHpPYEMbIX IN Vitro. MopdoreHeTnueckue IyTH
pa3BHUTHS KJIETKH IN Vitro.
M3BecTHBIE KOJJIEKIIMM OMOTEXHOJOTUYECKHX OOBEKTOB — WX pOJb, 3aJauH, COCTaB,
npuMepbl (IN VILr0 KOJJICKIIUK PACTEeHHM, KOJUICKIIMH IITAMMOB MHKPOOPTaHM3MOB.
CeMuHap 1o NpoOYNTAHHOM JUTEPATypE, JOKIAIbl 00YUAIOIINXCS).

broTexXHOI0THs MPOU3BOACTBA KYJIbTYPHI KIIETOK, TKAHEW U OPraHOB PACTCHHIA.

Jlabopamophvie u npakmuueckue pabomul

ITpakTrueckas padota «IIpoTomnacTsl KIETOK».

Hccnenosarenbckas padora «CylecTByOIME KOJUIEKIIMM KIETOK M IITaMMOB B
Poccun 1 ux poJib B pa3BUTUU TEHETUYECKUX TEXHOJIOTUI.

UccnenoBarenbckas padora «I'.JI. KapnedeHko Kak TeHeTHK-IKCIIEPUMEHTATOp U

OMOTEXHOJIO.

5. IluTaTtebHbIE CPebI VIS ATPOOHOTEXHOIOT T (2 1)
Makpo- ¥ MUKPO3JIEMEHTHI, ICTOYHUKHU YTJICBOJAOB, BUTAMHUHBI, KEIUPYIOIINE ar€HTHI.
Tunbl MUTATEIBHBIX CPEN — KUIKUAE U TBEP/IbIC.
IIntarenbHble cpenbl Uisi OMOTEXHOJOTHMH pacTeHui. Pa3paboTka HOBBIX

MUTATENBHBIX CPE, B TOM YHCIIE BKIIOYAOIINUX OMOCTUMYIIATOPHI U IPYTUE PETYIATOPHI
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pocra. MeToapl ONTHMM3AaUUM NUTATENbHBIX cpeA. (OCHOBHBIE KOMIIOHEHTHI
NUTATENIbHBIX cped (MakKpOdJEMEHTHl, MHUKPODJIEMEHThl, WCTOYHHUKH YTJIEpOAa,
BUTAMHHBI, KEIUPYIOLIUE areHThl, PEryJsATopbl pocTa). YpoBeHb pH mnurarenbHOR

Cpenbl U €ro BIUSHUE HA pa3BUTHE pacTeHuil. Becsl, pH-MeTp.

Jlabopamophvie u npakmuieckue pabonol

JlabopaTtopHas pabora «llurarenbHble Cpellbl U YCIOBUSA KYJIbTUBUPOBAHMS,
KYJIbTYpPbl PACTUTEIIBHBIX KJIETOK U TKAHEW.

[IpakTrueckas pabora «lIpuroroBneHne CTOKOBBIX (MAaTOYHBIX) PaCTBOPOB
MaKpo- 1 MUKPO3JIEMEHTOB MUTATEIbHON cpeibl 1o nponucu Mypacure u Ckyray.
[IpakTuueckas pabota «lIpuroroBieHre MNUTATEIBHBIX CpPEJ JJIsi BBEIACHUS

B KyJIBTYpY IN Vitroy.

6. Peryasitopbl pocTa Kak (pakToOpbI ycnexa 6MOTeXHOJIOTHH pacTeHuid (4 1)
Poct u pasButue pacteHuil. OcrtanbHble ATanbl oOHTOreHesa. OoOumme
3aKOHOMEPHOCTH POCTA PACTEHUM.
OcHoOBHbIE KJacchl (PUTOTOPMOHOB (@yKCUHBI, LUTOKHMHHUHBI, THuOOepeminnbl, ABK,
ATWICH U Jp.) U UX (PYHKIIMU Ha pa3HBIX ITAax pa3BUTHUS PACTCHUS.
M3BecTHBIE T€HETUYECKUE MEXAHU3MBl, KOHTPOJIMPYIOIIHUE POCT U DPa3BUTHE
pacTeHuil.

DHJIOTEHHBIE U DK30TE€HHBIE PETYIISTOPHI POCTa PACTEHUI B MPOOUPKE.

Jlabopamopuvie u npakmuueckue pabomul
JlabopaTtopHas pabota «DeHOTHNHYECKAsT OIEHKA POCTa U Pa3BUTHUSI PACTEHUU B

3aBUCHUMOCTH OT HaJIM4UA (I)I/ITOFO];)MOHOB B IIMTATECIbHOU CpcacH.

7. buotexnosorusi pacrenmii (10 1)
BO3MOXXHOCTH TNpUMEHEHHs] arpoOMOTEXHOJOTUH B CEJIEKI[MH, CEMEHOBOJCTBE U
MUTOMHUKOBOJICTBE.
bone3nu u ummynurer pactenui: ot H.M. BaBunoBa 10 COBpeMEHHOCTH.
YcKOopeHHas U TpaJIULMOHHAs CEJEKLHMs: COKPAIaeM CPOKHM MOJIyYEHHS] HOBBIX COPTOB.
OcHoBHbIE MeTOBI cenekiuu. [ ubpuanzanus. @opmsl 0T00pa. OCHOBHBIEC HANIPABICHUS
CeJIGKIIMM:  YJIyYIIEHHE  YypOKaWHOCTH, YCTOMYMBOCTH K  OHOTHYECKHUM |
abrotnyeckum (pakTopam.
O3710pOBJIEHNE PACTEHUH OT BUPYCOB C MOMOIIBI0 METOJ0B OMOTEXHOJOTHHU: METOAbI

KYJbTYPEI allTUKAJIIbHBIX MCPUCTEM, TCPMOTEPAIIMNU, XCMOTEPAIIUKU, KPUOTCPAIIUHU
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U KOMIUIEKCHOM Tepanuu. [lomyueHue 0310pOBIEHHOTO MOCAJ0YHOrO MaTepuaia —
KITyOHE# kapTodes U CaKEHIIEB TUIO0BBIX KYJIBTYP.

KynbTHBUpOBaHHE PACTUTEILHOTO MaTepralia B KyJIbType iN Vitro: OCHOBHBIC IPUHIIUTIBI
U MOJENH KylbTHUBUpOBaHUS. KallmycoreHes, CyCHEH3UMOHHbBIE KYJIbTYpbl PacTEHUM.
MukpopazMHOKeHHEe pacTeHHil. DKoHOMUYecKHi 3(h@GEeKT OT BHEIPEHUS METOOB
OMOTEXHOJIOTUH B PACTEHUEBOJICTBO.

Kpuoxpanenue pacrenuit. Kpuonpotekropsl. [locTkpuorennas pereHepanus.
buonornueckne cpeacrBa 3alIUTBl  PACTEHUI: MPEUMYIIECTBA H  NEPCHEKTUBBI

npumenenus. Tepmoc u cocya [proapa ¢ )KuaKuM a30ToM, KPHOIIPOOUPKH.

Jlabopamopnvie u npakmuueckue pabonul

[Ipaktnueckass pabota «Pa3MHOXEHUE TUIOJIOBBIX pACTEHUH YEpPEHKOBAaHUEM U
MUKPOPA3MHOKEHUEM — MIPUMEDP MaJIUHbI (W1 3€MJISTHUKHU, €KEBUKH, CMOPOJAMHBI )».
[pakTrueckas pabota «BBeneHne pacTeHnit B KyJIbTypy IN VItro u moanepkanue YucTon
KYJbTYPBI KCIUIAHTOB.

[Tpaktrueckas padbora «PazMHOkeHUE KapTO(Des B IpOOUpPKE».

HccnenoBarenbckas padora «Kak moigyyaroT HOTOMCTBO BETE€TaTMBHO Pa3MHOKAaEMBIX
KyJbTYp €CJIM HE CEMEHAMU ?»

HccnenoBarenbckas pabota «BpIpamBanue pacTteHui B poOUpKeEY.
UccnenoBarenbckas pabdota «Kak O00Xbsi KOpOBKa ypokail crnacaina —

0 COBPEMEHHBIX CIOCO0aX OMOJIOrMYECKOM 3aIUTHI PACTEHHID.

Moayab «CoBpeMeHHbIe OHOTEXHOJIOTHH B cejiekmum». 11 kimacce (34 u)

1. F'eneTnueckue pecypcbl Poccun (6 )
CTpaTernu COXpaHCHUs] TeHeTUYeCKUX pecypcoB. CoxpaHeHHe pacTeHuit in Situ
U eX situ.
buopecypcusbie komekunu Poccun. Komnekuus renetnueckux pecypcon pactennid BUP.
I'epbapuit BUH. Komnekuuss reHetndeckux pecypcoB kuBoTHbIXx BHUNIPX.

Komnexuun kierok u mrammoB BHUNCXM. JleMoHcTparus BI/II[COPOJ'II/IKOBl.

Jlabopamophvie u npakmuueckue pabomul
UccnenoBarenbckas pabora «llo Marepumanam ¢opyma «l'eHeTHUECKHE PECYPCHI

Poccuny» (BbIOpaTh 11000 AOKIaA U MOJATOTOBUTH IO HEMY COOOIIEHUE).

LCm. IIPUIIOKECHUE.
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2. OCHOBBI reHeTHKH H cejiekiun (8 1)
HacnencTBeHHOCTh M M3MEHUYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPTaHU3MOB.
N3mMeHYnBOCTh MyTaIllMOHHAS U MOAU(PHUKAIIMOHHAS.
['en — MarepuanbHbIi HOCUTENb HACJEACTBEHHOCTH W W3MEHUYMBOCTH. HykiiemHOBBIE
KUCJIOTHI. JIoKaln3anus TEeHETUYEeCKOro Mmarepuana B KIeTKe. JleneHue KIETOoK.
Permmukammss JIHK. OcHoBHas porma MoJeKyIsipHOW Ouosiorud. TpaHckpumius.
Tpancnsauus. Myranuu.
3aKOH rOMOJIOTHYECKHUX PAJIOB B HacheAcTBeHHOW n3ameHunBoctd H.M. BaBuiiosa B 1920

u 2020 rr. JleMoHcTpanus BHI[eopOJIHKOBl.

Jlabopamophsie u npakmuieckue pabomol
[Ipaktuueckass pabora «MoaudukalMoHHas W3MEHUYUBOCTH B Mpuponae» (codbpartb u
CPaBHUTH JINCThS, IBETKU C OJHOTO PACTEHUS U/WIH C Pa3HBIX).

HccnenoBarenbckas padora «I' MO — 310 MyTauuu Wi MOIU(GUKALIAN?»

3. Uu:xenepusi B Onostornu pacrennii (15 1)
KiierouHas v reHHast UHXKCHEPUS paCTCHUH JJIsl pa3BUTHUSI CEJICKIIUH.
[IpupoaHO-TpaHCTEHHBIEC PACTEHUSI.
Pacrenusi-6nohadbpuxm.
buoTexHonornyeckrue MeTo bl B CEJIEKIIMNA PACTCHUI.
['eneTnueckoe PENAKTUPOBAaHUE KYJIBTYPHBIX pacTeHuil. Yem reHeTndeckoe
peIaKTUPOBAHUE OTIUYACTCS OT TEHETUYECKOW MOIUBUKAIUY.
[Torck HOBBIX F€HOB-MHUIIIEHEH: CylecTByoIIMe MeToAuKH. [IpoBeaenue in silico
aHaIu3a.
['eHHass WHXXEHEpHsS 3E€pPHOBBIX KyIbTyp. ['eHHass WHKeHepus XJjomuaTHuka. [ eHHas
WH)XEHepusl ToMaTta. ['eHHass uHxkeHepusi cou. ['eHHas MHXKEHepHUs IIOJAOBBIX KYJIbTYP.

2
['ennas nmxenepus kaprodens. JleMoHcTpaIus BUICOPOTUKOB .

Jlabopamopuvie u npaxmuueckue pabomul
[MpakTuueckas padorta «IIpoBemenue in SilicO amamm3a I MOMCKAa HOBBIX TI'€HOB-

MUIIIEHEHN T PEAAKTUPOBAHUS KYJIBTYPHOTO pacTeHUs (Ha BEIOOD)».

4. UnxxeHepus B 6uoJ10ruu :KuBOTHBIX (5 1)
CoBpemeHHbIE METOAbl B JKMBOTHOBOJCTBE: TpPAHCIUIAHTAIMsI SMOpPHUOHOB,

XUMCPHBIC )KUBOTHBIC, KIIOHUPOBAHUC.

LCm. IIPUIIOKECHUE.
2Cm MPUJIOKEHHUE.
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I'ennas HWHKCHCPUS B )KUBOTHOBOJICTBC.

Jlabopamopuvie u npaxmuueckue pabomuol

[TpakTrdaeckas padota «I[IpoBenenue in silico ananm3a /y1st MOMCKA HOBBIX T€HOB-
MHUILICHEH I PeaKTUPOBAHMS KHUBOTHOTO» (Ha BHIOOD).

HccnemoBarenbckast pabora «['cHHas WHXCHEPUS IKUBOTHBIX: APTyMEHTHI

32 U IPOTHUBY.
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TEMATHYECKOE INTAHUPOBAHUE

. Konuuecmeo
Temvl 3anamuii OcHogHoe cooeporcanue Buowt desmenvrocmu obyuarowuxcs
yacos

MoayJib «K ArPOTEXHOJIOTHH HACTONAIEro u Oyaymiero». 10 kiace

1. buorexHonorusa Kak HayKa 4 I/ICTOpI/IH BO3HHNKHOBCHU HAYKHU, PaCKpBIBaTB COACPKAaHUC TCPMHUHOB
OCHOBHBIC pa3aCJiibl, CBA3b 1 TIOHSTHM: HayKa, 6I/IOTCXHOJIOFH51,

OMOTEXHOJIOTUH C IPYTUMH HayKaMu  arpoOMOTEXHOJIOTHUH.

(bmonorueii, 00TaHUKOM, 300JI0THEH, OnuchIBaTh NPOIIECC BBITTOJHEHUS
MUKPOOHOJIOTUEH, OUOXUMHEH, MCCIIEIOBAHUI U POTHO3UPOBATH
(bu3nonaoruen, reHeTUKoM, pe3yJIbTaThl HKCIIEPUMEHTOB.
MEJIMLIMHOW) U OTpaciasiMu XapakTepu30BaTb OCHOBHBIE HAYYHbIE

IPOMBIIIIIEHHOCTH (IUILEBAst, JIETKas), IIKOJIbI B 00JaCTH OMOTEXHOJIOTHH.
CEIBCKOTO XO0351CTBA Paznuuate pazzgensl OMOTEXHOIOTUN

(>KMBOTHOBOJICTBO, PACTCHUEBOJICTBO)  KaK HAYKH.

Y 3IpaBOOXPAHEHUEM, U3BECTHBIC CpaBHUBaTH CBSI3b OMOTEXHOJIOTUU
By3bl U HUU, cBsA3aHHbIE C pa3JIMYHBIMU OTPACIISIMUA HAYKU U
c OMOTEXHOJIOTHEH: ITPOMBIILIJIEHHOCTH.

OUILI buorexnonornu PAH, BpIaBIIATE pazinnuns MExXny
®I'bHY BHUUCB, pazjenaMu OMOTEXHOJIOTHH.
OI'bHY OUILL BUP, DopMyIHpOBaTH U OOBSICHSITH
OI'bHY BHUNCXM, MIPUHUMIT PA3BUTUS HAYKH
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Temuvl 3auamuii

2. O0ume nmoHATUA

OHMOTEXHOJIOTHUH

Koauuecmeo

yacoe

OcHosHoe coOepaicanue

®I'bBHY Ulul” CO PAH,

OI'AOY BO MDOTH,

dI'bBOY BOMI'Y,

dI'bOY BO CIIoI'Y,

®I'AOY BOHI'Y,

®I'BOY BO PI'AY-MCXA umenu
K.A. Tumupsizena.

CoBpeMEHHbBIE HATTPABJICHUS PA3BUTHUSA
arpoOMOTEXHOJIOTHI. MeTo bl

OMOTEXHOJIOTUH B HAYKE U MPAKTUKE

ITonssTHE OMOTEXHONOTHH. 3aUeM
4eJI0BeKY OMOTEXHOJIOTHHU, B YEM UX
MIPEUMYIIECTBO MEPE]T XUMUYECKUM
cuHTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJIOTHH: TIPOMBIIIJICHHBIS
MHUKPOOPTaHU3MBI, KJICTKA U TKaHH
pacTEeHUM, )KUBOTHBIX.

[IpakTuueckas padota «I[Ipumepsr

Buowt desmenvrocmu obyuarouwuxcs

ouorexHosioruu. Beimoinenue
MPEIOKEHHBIX

HCCIIeIOBATENbCKUX padoT:
«Co3anue OMOJIOTHYECKH aKTUBHBIX
100aBOK U BUTAMUHOBY, « BriBe1eHHE
HOBBIX COPTOB PAaCTE€HHM, IIOPOJT
»KUBOTHBIX C 33JJaHHBIMH
cBoiicTBaMmn», «Co3aaHue OakTepuid,
CIIOCOOHBIX TIepepadaThiBaTh HEDTH
1 YCTPaHSITh MOCTEICTBUS €€
Pa3JIMBOB: TUTIOCHI U MHUHYCBD».
Okckypceus «bUOTEeXHOIOTHS: HayKa
Y KU3Hb» B By3 i HUN
PackpsiBaTh cojiepkaHue TEPMHUHOB
1 TIOHATHHM: 00BEKTHI OMOTEXHOJIOTHH,
KJICTKM M TKQHW PACTCHHH, )KUBOTHBIX,
MHKPOOPTaHU3MBI.

OnuceIBaTh MpoIece
OMOTEXHOJOTUYECKOTO MPOU3BOICTBA.
XapakTepu30oBaTh pa3InIHbIC

00BEKTHI OMOTEXHOJIOTHIA.



Temuvl 3auamuii

3. OcobeHHOCTH

arpoOMOTEXHOJIOTHH

Koauuecmeo

yacoe

OcHosHoe coOepaicanue

IMPUMCHCHUA OMOJIOTHYECKHUX

00BEKTOB B TBOEH KU3HU)

[{enu u 3aga9m arpoOHOTEXHOIOTHH.
OcCHOBHBIE O0OBEKTHI
arpoOMOTEXHOJIOTHH.

buorexHonornueckue moaxoabl

Buowt desmenvrocmu obyuarouwuxcs

Paznmuate pOMBITIUICHHBIE
MUKPOOPTAaHU3MBI, KIIETKU U TKaHU
pacTeHul, >)KUBOTHBIX KakK
OMOTEXHOJIOTUYECKHE OOBHEKTHI.
CpaBHHBaTh MEXKy COOOM MPOLECCHI
XUMHUYECKOTO CUHTE3a U
OMOTEXHOIOTHH.

BrisBisats Hanbomnee 23 pexTuBHbIC
00BbEKThI OMOTEXHOJIOTHH.
XapakTepru3oBaTh 0COOCHHOCTH
CTpOEHUS U DYHKIINH Pa3TUIHBIX
OMOTOTHYECKUX OOBEKTOB.
dopMynupoBaTh U OOBICHATH
MPUHIUI pabOThI
OMOTEXHOJIOTHYECKOTO IIPOU3BOJICTBA
BBIOPAHHOM TPYMIIBI BEIIECTB/
MaTepUajoB

PackppiBaTh cosiep>kaHre TEPMHUHOB
Y TIOHSITUW: COXPAHEHUE PACTEHUN U
’KUBOTHBIX, BUJIbI KOJUICKIIUN

TeHETUYECKOTO pa3HOO0pas3usl.

24



Temuvl 3auamuii

Koauuecmeo

yacoe

OcHosHoe coOepaicanue

JUJIS1 HAJIEAKHOTO COXpaHEHUs
KOJUIEKIIMI TEHETUYECKUX PECYPCOB
pacTEeHUM U )KUBOTHBIX. [[oHATHS

0 MOJIEBLIX, IN VItro

U KpUOKoJuleKusaX. Poct u pazButue
JKUBOTO OOBEKTA B 3aMKHYTOM
CUCTEME B KOHTPOJIHPYEMBIX
YCJIOBUSIX: KaK 3TO BO3MOKHO.
OCHOBHBIE IOMEIIECHUS IS
MOJIHOLEHHOM paboThI

1abopaTopun OMOTEXHOJIOTUU
(JtaMMHapHas KOMHATa, CBETOBAs,
aBTOKJIABHAs KOMHATHI, [IOMEILICHHE
JUISL IPUTOTOBIICHUS] TUTATEIbHBIX
cpen, MoeuHasl): X (PyHKIIMOHAI

1 OCOOCHHOCTH.

OcHOBHBIE TPUOOPHI

JUTsl OpTraHU3aluY JIa00paTOpHUH
OnoTexHoIOTHH, UX QYHKIIUA U
BO3MOYKHOCTH (2BTOKJIAB,

CYX0>KapoBO# 1IKad, AUCTHILIATOD,

Buowt desmenvrocmu obyuarouwuxcs

OnuceIBaTh MPOLIECC COXPAHEHUS U
Pa3MHOXKEHUS PACTEHAN

B KOHTPOJUPYEMBIX YCIOBUSX CPE/IBI.
XapakTepu3oBathb Ga3bl pocTa

Y pa3BUTHS PACTEHUH B 3aMKHYTOU
CUCTEME.

Pa3nnuate npenMyiecTsa

Y HEJIOCTaTKU Pa3JIMYHbIX TUIIOB
KOJUIEKIUH.

CpaBHHBAaTH 3TaIbl padOTHI

B J1Ja00OpaTOpUU OMOTEXHOJIOTHH.
BrisBiats Hanbosnee 3¢ pexTuBHbIE
pUEMBI JIsI COXpAHEHHUs 00pa31ioB
PacTEeHUN U )KUBOTHBIX.
XapakTepuzoBaTb OCOOEHHOCTH
cTpoeHus: U (GYHKIIMU 00pasioB
pacTeHui.
dopMyIHpOBaThH " OOBSICHATD

IIPUHLININ KPHOKOHCEPBALIUY PACTEHUI



Temuvl 3auamuii

Koauuecmeo

yacoe

OcHosHoe coOepaicanue

pH-meTp, Becsl, TamuHap-00KC,
CTEpUIIN3ATOP UHCTPYMEHTOB,
CBETOBas yCTAaHOBKA, KIIMMaTHYECKas
Kamepa, Y @-uonusarop,
XOJIOTMTBHUKH JIJIS1 XPaHCHUS
MATATEJIbHBIX CPe U JIp.).
NHCTpYMEHTHI 1)1 MPUMCHCHHUS
METOJI0B OMOTEXHOJIOTUN PACTEHUHN
(mpenapoBajbHas UIJ1a, CKATbIIEINb,
MTUHIIET, HOXKHUITBI). OCHOBBI TEXHUKH
0e30macHOCTH MpHU padoTe

¢ npubdopamu. OCHOBHBIE TTPHUOOPHI
JUTSl OpraHu3aiuu JadbopaTopuu
OMOTEXHOJIOTHH: aBTOKJIAB,
CYX0>KapoBOil 1mikad, TMCTUILISATOP,
pH-meTp, Bechl, TamuHap-00KC,
CTEpUIIM3ATOP UHCTPYMEHTOB,
CBETOBAs YCTAaHOBKA, KIIMMaTHYECKas
Kamepa, Y @-uonusarop,
XOJIOIUIILHUKH JIJISl XpPaHEHUS

IMUTATCIbHBIX CPEA U AP.

Buowt desmenvrocmu obyuarouwuxcs

26



Temwl 3auamuii

4. KynpTypa KJIETOK U TKaHEe!

Koauuecmeo

yacoe

OcHosHoe coOepaicanue

NHCTpyMEHTBI 111 MPUMEHEHUS
METO/10B OMOTEXHOJIOTUN PACTEHUM:
MpenapoBajbHasl UIJla, CKAJIBIENb,
IMUHIET, HOKHULBI.

[IpakTuueckas padbora «KynbrypHoe
pacTeHHE B KYJBTYpPaJIbHOM COCYZE:
OTUIIN PACTEHHUE B IPOOUPKEN.
Hccnenosarensckass pabora «Poct
YEPEHKOB PACTEHHM B BOJE C Pa3HBIM
ypoBHeM pH»

Metoapl KyIbTypbl KJIIETOK U TKAHEN

B cenekumu. KamrycHas kynbTypa.
KynbTypa KIETOK 1 arperaTtoB KJIETOK.
Kynbrypa nporomiactos. [lonyuenue
COMAaTHYECKUX THOPUIOB METOJIOM
CIUSTHUASI U30JIMPOBaHHBIX
ITPOTOILIACTOB.

Knerounas cenekuus. Mcnonb3zoBanue
TalyIOUINY B CEJIEKLIUM.

[IpuMepbl NpUMEHEHHUSI KYJIBTYP

KJIETOK U TKaHEM B Hay4YHbIX

Buowt desmenvrocmu obyuarouwuxcs

PackpsIBaTh coiepkaHrve TEPMUHOB U
MOHSTUI: KaJTyC, MPOTOILIACT,
COMaTUYECKUI THOPHU/I, TaIION]I,
IITAMM.

OnuceIBaTh MpoIece
KYJIbTUBUPOBAHHUS KJIETOK U TKaHEH
PacTeHUN U )KUBOTHBIX.
XapakTepu30BaTh Pa3HbIC 3TAIlbI
KYJIbTUBUPOBAHHUS KJIETOK U TKaHEH
pacTeHU U )KUBOTHBIX.

BrisBisats Hanbosee 3¢ eKTUBHBIE
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Temuvl 3auamuii

Koauuecmeo

yacoe

OcHosHoe coOepaicanue

MCCIICIOBAHUSIX U B IPAKTUKE
paznuunbix HUU: 3makoMcTBO €
JUTEPATYPON — HAYUYHBIMU
MyOJIUKAISIMU 110 pa3HbIM O0BEKTaM
(MUKpPOOBI, pacTeHHUS, )KUBOTHBIE).
XapakTepuCTHKA KIIETOK,
KyJILTUBUPYEMBIX 1N Vitro.
Mop@doreneTudyeckue myTH pa3BUTHS
KJICTKH IN Vitro.

N3BeCTHBIEC KOJUIEKIINT
OMOTEXHOJIOTUYECKHX 0OBEKTOB —
WX pOJib, 33/1a4H, COCTaB, TPUMEPHI
(in Vvitro xoJJIeKIMK PacTeHHH,
KOJUICKIIUH IITAaMMOB
MHUKpPOOpPTraHu3MoB. CeMuHap

I10 POYNUTAHHOM JINTEPATYPE,
JTOKJIaJIbl 00YYaOIIHXCS).
buotexHonorust npou3BOACTBA
KYJBTYPBI KJIETOK, TKAaHEH 1 OPTaHOB

PaCTEHUM.

Buowt desmenvrocmu obyuarouwuxcs

METO/IbI KYJIbTUBUPOBAHUSA KIIETOK U
TKaHEW PAaCTEHUM, )KUBOTHBIX,
MHUKPOOPTaHU3MOB.
XapakTepu3oBaTb 0COOCHHOCTH
CTpPOCHUS U (DYHKIIUU KIIETOK

Y TKaHEW PaCTCHUH, )KUBOTHBIX,
MHKPOOPTaHU3MOB.

dopMyIUpOBaTh U OOBSICHITH
MIPUHIIMIT BEDKABAEMOCTH, POCTA

Y pa3BUTHUSI KYJIbTUBUPYEMBIX KIETOK

U TKaHEH
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Temuvl 3auamuii

5. [lutaTenbHbIe Cpeabl s

arpoOMOTEXHOJIOTU I

Koauuecmeo

yacoe

OcHosHoe coOepaicanue

[Ipaktrueckas padota «IIpoTormmacTsr
KIJIETOK.

HccnenoBarenbckas paborta
«CylIeCTBYIOIINE KOJUIEKIINH KIIETOK
Y IITamMmMoB B Poccuu 1 ux poiib

B Pa3BUTHUH T€HETHYECKHUX
TEXHOJIOTHID.

HccnenoBarenbckas pabora

«I". 1. KaprieueHKO KaK reHeTHK-
HKCIIEPUMEHTATOP ¥ OMOTEXHOJIOT
Makpo- 1 MUKPO3JIEMEHTBI,
VMCTOYHHMKH YTJIEBOJOB, BATAMUHEI,
JKEJIMPYIOIIUE areHThl. TUIIbI
ITATATEIBHBIX CPEl — KUIKUE

Y TBEP/IbIE.

[TutarenbHbIE CpeIbI

JUT1s1 OMOTEXHOJIOTUN PACTCHHIA.
Pa3paboTka HOBBIX MUTATENBHBIX CPEI,
B TOM YHCJI€ BKIIFOYAOIIUX
OMOCTUMYJISITOPBI U IpYTUE

perynsTopsl pocta. MeTo bt

Buowt desmenvrocmu obyuarouwuxcs

PackpsIBaTh coiepkaHrve TEPMUHOB U
MOHSTUI: MUTATENIbHAS Cpea,
KOMITOHEHTBI TUTATEIIbHON CPEBI,
pH pactBopa.

OnuceIBaTh MPOLECC TPUTOTOBIICHUS
MUTATEIBHBIX CPEJ JUISl PA3HBIX
OOBEKTOB.

XapakTepu30oBaTh MNPOLIECC
MIPUTOTOBJICHUS] TUTATEIIBHBIX CPELT

B 3aBUCUMOCTH OT BBIOPAHHOIO

00BEKTa UCCIIEJOBAHUSL.
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Koauuecmeo

yacoe

OcHosHoe coOepaicanue

ONTHUMM3ALNU TUTATENBHBIX CPE/I.
OCHOBHBIE KOMIIOHEHTBI TUTATEIbHBIX
cpell (MaKkpOdJIEMEHTHI,
MUKPOAJIEMEHTBI, ICTOYHUKH YIIIEPOa,
BUTAMMHBI, )KEJIUPYIOIINE areHThI,
PEryJIATOPHI pOCTA).

YpoBenb pH nurarensHON cpeabl

Y €T0 BIIMSIHUE HAa PA3BUTHE PACTCHUM.
Becsl, pH-meTp.

JlaGoparopHas padota «IluratenbpHbie
Cpelibl ¥ YCJIOBHS KyJIbTUBUPOBAHUS,
KYJbTYpPbl PACTUTEIIbHBIX KIIETOK

Y TKaHEN».

[IpakTrueckas padboTa
«IIpUroTOBICHNE CTOKOBBIX
(MaTOYHBIX) PACTBOPOB MAKpO- U
MUKPO3JIEMEHTOB TUTATEILHON CPEBI
no nponucu Mypacure u Ckyray.
[Ipaktruueckas pabota
«IIpuroroBineHne NUTATENBHBIX CPEN

JUIS BBEJICHHUS B KYJIBTYpY 1N VItro»

Buowt desmenvrocmu obyuarouwuxcs

Pa3nuuate TUNBI MUTATEIBHBIX CPEL B
3aBUCUMOCTH OT 33J1a4l
KYJIbTUBUPOBAHUSL.

CpaBHHBaTbh paCTBOPUMOCTH BELIECTB
BO BpEMS IPUTOTOBJICHUS TUTATEIbHBIX
cpen. CpaBHUBATH TUIIBI TUTATENBHBIX
Cpel B 3aBUCUMOCTH

OT UX COCTaBa.

BrisBnsaTe HanOosee BaxHbIE
KOMITOHEHTBI TUTATEILHON CPEbI

Y IPOTrHO3UPOBATh 3PPEeKT

OT HEXBATKY KaXKJIOTO U3

KOMITOHEHTOB.

XapakTepu3oBaTh PyHKIUU
KOMITOHEHTOB ITUTATEJIbHBIX CPE/I.
DopMyIMpOBaTh U OOBSICHITH IPUHIIHIT
KyJIbTUBUPOBAHUS PACTEHUI Ha
MUTATENBHBIX CPElax Pa3IMYHOIO

cocCTaBa
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Temuvl 3auamuii

6. Perynaropsl pocra Kak
¢dakTopsl ycnexa

OMOTEXHOIOTHUU paCTCHHﬁ

Koauuecmeo
yacos

4

OcHosHoe coOepaicanue

Poct n pazButue pacTeHni.
OcranbHble 3Talbl OHTOT€HE3a.
OO611e 3aKOHOMEPHOCTH POCTa
pacTeHuil.

OcHOBHBIE KJ1acChl (PUTOTOPMOHOB
(ayKCHHBI, TUTOKUHUHBI,
ruoo6epennunbl, ABK, stunen u np.) u
uX (PYHKIIMU Ha Pa3HBIX dTanax
Pa3BUTHUS PACTCHUS.

N3BEeCTHBIE TEHETUYECKUE
MEXaHHU3Mbl, KOHTPOJIUPYIOIINE POCT
Y Pa3BUTHE PACTCHUMU.

OHJIOTEHHBIE U YK30TCHHbIE
PEryJATOPhI POCTa pACTCHUH B
poOupKe.

JlaGoparopnas pabora
«DeHoTunnYecKas OLEeHKa pocTa

Y pa3BUTHS PACTEHUH B 3aBUCUMOCTH
OT Hau4usi GUTOTOPMOHOB

B IIMTATEILHOU cpeac»

Buowt desmenvrocmu obyuarouwuxcs

PackpbIBaTh coaep:kaHne TEPMUHOB U
MOHSTUI: (PUTOTOPMOHBI,

PETYIATOPBI pOCTa PACTEHUN.
OnuceIBaTh MpOLECC pOCTa U
Pa3BUTHS PAaCTCHUM.
XapakTepu3oBaTh POLIECC POCTa

Y pa3BUTUS PACTEHUN B 3aBUCHMOCTHU
OT F€HOTHIIA U OKPYKAIOIIUX YCIOBUM.
Paznuuate QyHKIIUU pErynsITOpOB
pocra.

CpaBHuBaTh QYHKLUHU PETYIATOPOB
pocra.

BbIsSBISATE QYHKIIMH PETYISITOPOB
pocTa 1o MPeaIoKEHHBIM 3P eKTaMm.
XapakTepu3oBaTb 0COOEHHOCTH
CTpOCHHS U (PYHKLUN PAITUYHBIX
(UTOTOPMOHOB.

DopMyIHpPOBATH U OOBSICHSTh
MPUHIUI BO3IEUCTBUS (PUTOTOPMOHOB

Ha POCT U Pa3BUTHUE PACTECHUHN

31



Temuvl 3auamuii

/. BUOTEXHOJOTUs PACTEHUI

Koauuecmeo
yacos

10

OcHosHoe coOepaicanue

B03M0XHOCTH TPUMEHEHHS
arpoOMOTEXHOJIOTUIA B CETIEKITHH,
CEMEHOBO/ICTBE U MIMTOMHUKOBO/ICTBE.
boJie3Hr 1 UMMYHUTET PaCTEHUN:

ot H./. BaBunoBa 10 COBpEMEHHOCTH.
YckopeHHast ¥ TpagulMOHHAas
CEJICKLUsI: COKPAILAEM CPOKH
MOJTYYEHHSI HOBBIX COPTOB. OCHOBHBIE
METOJbI ceniekuuu. [ 'ubpuanzanms.
®opmbl 0T60pa. OCHOBHBIE
HaIPaBJICHUS CEJIEKIUU: YIyUIlICHHE
YPOKANHOCTH, YCTOUYUBOCTH

K OMOTUYECKUM U a0MOTUYECKUM
(dhakTopam.

O310pOBJIEHNE PACTEHUN OT BUPYCOB C
MTOMOIIIbIO METOI0B OMOTEXHOJIOTHH:
METO/IbI KYJIbTYPhI allUKaTbHBIX
MEpHUCTEM, TEPMOTEPAIIHH,
XEeMOTEepanuu, KpuoTepanuu

Y KOMIUIEKCHOU Teparnuu. [lonydyenue

03J0POBJICHHOTI'O IMTOCAJ0YHOTO

Buowt desmenvrocmu obyuarouwuxcs

PackpsIBaTh cojiepKaHUE TEPMUHOB U
MOHSITHH: CEJICKIUA, CECMEHOBO/ICTRBO,
MMUTOMHHKOBO/ICTBO,
MHUKPOPA3MHOKEHUE PACTCHU,
03JI0pOBJICHHE PACTCHUM.

OnuceIBaTh IpoIECC

MHKPOPAa3MHOXKEHHUSI pACTCHUM,

CO31aHHA HOBOT'O HCXOAHOI'O MaTCpHrajia

JUISI CEJIEKIINH, 0TOOPA, 03I0POBIICHUS
PACTEHHI U MOJyYECHUS
03JI0POBJIEHHOTO TIOCaJ0YHOIO
Marepuania.

XapakTepu30oBaTh MPOLIECC
YCKOPECHHOHU U TPAJUIIMOHHOMN
CEJIEKIINHN, MUKPOPA3MHOXKEHUS,
03JI0POBJIEHUS PACTEHUM.
PaznuyaTh METO/BI CENIEKIUU,
CIIOCOOBI 03I0POBJICHHS PACTCHHIA.
CpaBHUBATH METOJIbI CETIEKITUH,
CIIOCOOBI 03/I0POBJICHUS PACTEHHIA.

BriaBaars Hanbosee 1 HaMMeHee
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Koauuecmeo

yacoe

OcHosHoe coOepaicanue

MaTepuaia — KiIyoHel kaprodens u
Ca)XEHIIEB TUIOJOBBIX KYJIbTYP.
KynpTuBUpOBaHUE pACTUTETBHOTO
MaTepHuala B KyJabType in Vitro:
OCHOBHBIE TPUHIIUIIBI U MOJIEIIN
KyJbTUBUpOBaHus. Kamnycorenes,
CYCIIEH3MOHHBIE KYJIbTYPbl PACTEHUH.
MuKpOpa3sMHOKEHUE PACTEHUM.
OKOHOMUYECKUM 3P heKT

OT BHEJIPEHUSI METO/IOB
OMOTEXHOJIOTMU B PACTEHUEBOJICTBO.
Kpuoxpanenue pacteHui.
Kpuonporekropsl. [TocTkprnorennas
perenepanus. buonornueckue
CpEIICTBA 3alIMThl PACTCHUU:
IPEUMYILECTBA

Y TIEPCIIEKTUBBI IPUMEHEHMUS.
Tepmoc u cocyn Jlproapa ¢ )KUIKAUM
a30TOM, KPUOIIPOOUPKH.
[TpakTrueckas padota «Pa3mHoxkeHne

IIJIOAOBBIX paCTGHI/Iﬁ YCPCHKOBAHHUEM

Buowt desmenvrocmu obyuarouwuxcs

3¢ (HEeKTUBHBIE CTTOCOOBI TTOTYICHHSI
MCXOJHOTO MaTepuaia

IUTS1 CETIEKIIUU; O30POBIICHUS
pacTeHui.

XapaxkTepuzoBaTh 0OCOOCHHOCTH U
(GyHKIIMHA METOOB CEJICKITUH,
CHIO0COOO0B 03/I0POBJICHUS PACTECHUI.
dopMynupoBaTh U OOBACHSTH
IIPUHLAI TPAIUIHOHHON

1 YCKOPEHHOM CEJIEKIINH, PUHIUTI
paboThI TOTO UM MHOTO METO/a

03JI0POBJICHUS PACTCHUH



Temuvl 3auamuii

NTOI'O I10 MOV JIIO

Koauuecmeo

yacoe

34

OcHosHoe coOepaicanue

1 MUKPOPA3MHOKEHUEM — IIPUMEP
MaJIMHbI (UM 3€MJITHUKH, €KEBUKH,
CMOPOIUHBI )».

[Ipaktrueckas padbota «BBenenue
pacTeHuii B KyJIbTypy in Vitro

U MOJIJIEPKaHUE YUCTOU KYJIbTYpPbl
HKCIUIAHTOB.

[Ipaktrueckas padota «PazMHOXkeHHE
KapTodens B IpoOUpKe».
Uccnenoarenbckas padboTa

«Kak mosy4aroT n0TOMCTBO
BETr€TaTUBHO PA3MHOKAEMBIX KYJIbTYP
€CJI HE CEMEHAMM ?»
HccnenoBarenbckas padboTa
«BpIpamyBanne pacTeHUN

B ITPOOUPKEY.

WccnenoBarenbckas padota «Kaxk
00bs KOPOBKA yporKaii criacana — o
COBPEMEHHBIX Crocobax

OMOJIOTMYECKOH 3aIIUThI PACTEHUI

Buowt desmenvrocmu obyuarouwuxcs
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Koauuecmeo

yacoe

OcHosHoe coOepaicanue

Monyab «CoBpeMeHHbIe OHOTEXHOJIOTHH B cesekmum». 11 kimace (34 v)

1. 'eneTrueckue pecypchl

Poccun

6

Crparernu coOXpaHEHHUs TEHETUYECKUX
pecypcoB. CoxpaHeHUE pacTEeHUN

in situ u ex situ.

buopecypcHbie komekunu Poceun.
KoJnekiust reHeTUU4eCKUX PECypcoB
pactenuit BUP. I'epbapuit BI1H.
KoJsnekims reHeTHYEeCKUX PECYPCOB
>kuBoTHEIX BHUUI PX. Komnexkun
ki1eTok U mrammoB BHUUCXM.
Uccnenosarenbckas paboTa

«ITo maTepuanam popyma

«I'enernueckue pecypcol Poccum»

Buowt desmenvrocmu obyuarouwuxcs

PackpeIBaTh coziepKaHue TEPMUHOB

U TIOHSATHIH: COXpaHEHUE pacTECHUI IN
Situ u ex situ.

OnuchIBaTh MPOIIECC COXPAHECHUS
pacTeHHi B YCIOBHSIX iN Situ u ex Situ.
XapakTepu3oBaTh ClIOCOOBI
COXpPaHEHUS PACTEHUI B YCIOBUSIX

in situ u ex situ.

Pa3znuuatk cnocoObl COXpaHEeHHUsI
pacTeHHi B YCIOBHSIX iN Situ u ex Situ.
CpaBHUBaTh OCOOCHHOCTH COXPAaHEHUS
pPacTeHU B yCIOBUAX

In situ u ex situ.

BrisBisats Hanbonee > pexTuBHBIN
MIPUEM JJIsI COXPAHEHUSI KOHKPETHOTO
oOpa31ia pacTeHUH.

XapakTepru30BaTh 0COOCHHOCTH U
byHKIIHH.

DopMyIHpPOBATH U OOBSICHSTh
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2. OCHOBBI T€HETHKH U

CCJICKIIUHU

Koauuecmeo

yacoe

OcHosHoe coOepaicanue

HacnencTBeHHOCTh M N3MEHUYMBOCTD —
OCHOBHBIC CBOMCTBA JKUBBIX
Opranu3moB. I3MeHUMBOCTh
MyTallMOHHASI U1 MOAU(UKAIIMOHHAS.
['en — maTepuaabHBI HOCUTEIIb
HACJICJICTBEHHOCTH M U3MEHUYMBOCTHU.
HyknenHoBbIE KHUCIIOTHI.

Jlokanmu3anus reHeTUIECKOTO

MaTcpuajia B KIICTKC. I[eneHHe KJICTOK.

Penmukanus JIHK. OcHoBHas norma
MOJIEKYJIIPHOI OUOIOTHH.
Tpanckpunmus. TpaHcaauus.
MyTtanuu.

3aKOH TOMOJIOTHYECKHUX PSIIOB

B HACJIEJCTBEHHON W3MEHYHMBOCTHU
H.N. BaBunosa B 1920 u 2020 rr.
[Ipaktrueckas pabora
«MonupukalmoHHas U3MEHYHUBOCTh

B IIpupojie» (codbpath U CpaBHUTH

Buowt desmenvrocmu obyuarouwuxcs

npuHIUI IN Situ 1 eX Situ coxpaHeHus
Ir€HETUYECKUX PECYPCOB PACTCHUI
PackpeiBaTh coaepxaHue TEPMUHOB U
MTOHSATHI: HACIEACTBEHHOCTb,
W3MEHYUBOCTh, reH, [[HK, PHK,
0€eJI0K, 3aKOH TOMOJIOTHYECKHUX PSIIOB
B HACJIEICTBEHHON M3MEHYUBOCTH.
OnuceIBaTh NPOSBICHUS
MOIU(DUKAIIMOHHONM U MyTaIllMOHHOM
M3MEHYMBOCTH, cTpoeHue JIHK

n PHK, Genkos.

XapakTepu3oBaTh CTPOEHUE

1 (QYHKIIMU HYKJIEMHOBBIX KUCJIOT,
OEJKOB.

PaznuyaTh TUIIBI K3MEHYUBOCTH.
CpaBHUBATh MYTallUOHHYIO

1 MOAN(UKAIIMOHHYIO U3MEHYUBOCTb.
BriaBisTh MOIU(MUKAITIN U MYTAIIAH.
XapakTepu3oBaTb 0COOEHHOCTH

u ¢pynkuuu JJHK, PHK, Genkos.

DopMyIUpPOBATH U OOBSICHSTD
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3. Umxenepus

B OMOJIOTUH PAaCTEHUN

Koauuecmeo

yacoe

15

OcHosHoe coOepaicanue

JIMCTBS, UBETKH C OJHOTO PACTCHUS
W/WJIH C Pa3HBIX).
Uccnenoarenbckas padota «['MO —
9TO MYTAIMHU WK MOJIU(HUKAIIAN?)
Knerounas v reHHass HHXEHEPHS
pacTeHUN I Pa3BUTHUS CEJICKIINU.
[IpupoaHO-TpaHCTEHHBIE PACTCHUS.
Pactenusi-Onodadbpuku.
broTexHoIOTHUECKHE METOIbI B
CEJICKIIUH PACTEHUI.

['eHeTHUECKOE PETAKTUPOBAHUE
KYJIbTYPHBIX pacTeHuu. Yem
T€HETUYECKOE PEJAKTUPOBAHUE
OTJIMYACTCS OT T€HETUYECKOM
MoaubUKaIUH.

[TonCk HOBBIX T€HOB-MMILICHEH
CYIIECTBYIOLINE METOAUKHU.
[TpoBenenue in silico ananmsa.
['eHHas WMHXXEHEpPHUsS 3E€PHOBBIX
KyJbTyp. ['eHHast uHxeHepus

xJionmyaTHUKa. ['eHHas WHKCHCPH

Buowt desmenvrocmu obyuarouwuxcs

IIPUHLINI ACHUCTBUS 3aKOHA
TOMOJIOTMYECKHX PAIOB

B HaCHeIICTBGHHOﬁ U3MCHYNBOCTHU

PackpbIBaTh cojiepKaHUE TEPMUHOB U
MOHSATHI: KJIETOYHAsA U TCHHAs
WHXCHEPUS PACTCHUM, TEHETUYECKOE
penaktupoBanue, ' MO, in silico
aHaJu3.

OnuceIBaTh MPOLECC KIECTOYHOU U
IF€HHON WHXEHEPUN PACTECHU,
MIPUHITUIIBI TEHETUYECKOTO
penaktupoBanus, coznanue I'MO,
stamnsl iN Silico ananm3a.
XapaKkTepu30oBaTb COBPEMEHHBIC
JIOCTH)KEHUS TEHHOM U KJIICTOYHOU
WH)XEHEPHH Pa3HBIX BUJOB PACTECHUH,
nposeacHue in Silico anamusa.
PaznuyaTh reHHYIO U KJIETOYHYIO
WHXEHEPHIO.

CpaBHI/IBaTB OMOTEXHOJOTHUCCKHUE
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4. Unxenepust

B OMOJIOTHUH YKUBOTHBIX

Koauuecmeo

yacoe

OcHosHoe coOepaicanue

ToMara. [ 'eHHast HH)KEHEPHS COH.
["eHHas MHXKXCHEPHS II00BBIX
KyJnbTyp. ' eHHas HHXCHEpHUs
KapToders.

[Ipaktrnueckas pabdora «IIpoBenenue
in silico amanusa 11d moMCKa HOBBIX
I'€HOB-MUIIICHEH IS peIaKTHPOBAHMUS

KyJIbTYPHOTO pacTeHUsl (Ha BHIOOP)»

CoBpeMeHHBIE METO/IbI

B )KUBOTHOBOJICTBE: TPAHCILJIAHTAIUA
YMOPUOHOB, XUMEPHBIEC )KUBOTHBIE,
KJIOHUPOBAHHUE.

I'enHas nHxxeHepus B
YKUBOTHOBO/ICTBE.

[Ipaktruueckas pabora «I[IpoBenenue
in silico ananusa 11 moMCcKa HOBBIX
Ir€HOB-MHUILICHEN 1JIsl pEIaKTUPOBAHUS

YKUBOTHOTOY» (Ha BHIOOD).

Buowt desmenvrocmu obyuarouwuxcs

METO/IbI B CEJIEKIIUN PACTEHUU.
BoISIBISATE paznuuust MExXIy
F€HETUYECKUM PEIAKTUPOBAHUEM

1 TEHETUYECKOW MoauduKaIue.
XapaxkTepuzoBaTb 0COOCHHOCTH U
(GyHKLIHH.

DopMynUpoOBaTh U OOBACHSITH
MIPUHIMI KJIETOYHOW U TEHHOMN
VHXEHEPUHU, TEHETUYECKOTO
PEIaKTUPOBAHUA U TEHETUYECKOMN
MoaupUKaIu

PackpbIBaTh cojiepkaHr€ TEPMUHOB U
TTOHSITHH.

OnuceIBaTh TPaHCIIJIAHTALAIO
AMOPHUOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBAHMUE.

XapakTepu30oBaTh TPAHCIIAHTAILIUIO
SMOPHOHOB, XHMEPHBIX >KHBOTHBIX,
KJIOHUPOBAHHUE.

Paznuuarts TpaHcriaHTanuio

3M6pI/IOHOB, XUMCPHBIX JKUBOTHBIX,
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NTOI'O 1O MOAVYJIIO
OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

Koauuecmeo

yacoe

34
68

OcHosHoe coOepaicanue

HccnenoBatenbckas padora «I eHHast
WH)KCHEPHS )KUBOTHBIX: apTYMEHTBI

34 U IIPOTHUB»

Buowt desmenvrocmu obyuarouwuxcs

KJIOHHPOBAHHE.
CpaBHUBaTh TPAHCILIAHTAIUIO
YMOPHUOHOB, XUMEPHBIX JKUBOTHBIX,
KJIOHHPOBAHUE.

XapaxkTepuzoBaTh 0OCOOCHHOCTH U
byHKINH.

dopMynupoBaTh U OOBACHSTH
MIPUHITUI TEHHOW WHKEHEPHH,
TCHETHYECKOTO PETaKTUPOBAHMS

Y TCHETUYECKOM MOIU(DUKAITIN
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IMPUJIOKEHUE. PNJIBMbI U 3AIIMCHU TEJIEBU3NOHHLIX ITPOI'PAMM

Moayib « ATpOTeXHOJI0TMH HACTOSIEro u Oyaymiero». 10 kiace

Tema 1. Buomexnonozusn Kaxk Hayka

Hokymenrtanbublii punsm Cepres bpueBa «Hosrrit cBet. Hukomnait Basunos». — URL: https://smotrim.ru/video/2618068
Joxymentanbablii puinbM «CemeHa, KOTopble cnacyT yenoBedecTBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

Mopyab «CoBpeMeHHbIe OMOTEXHOJIOTHH B cejiekuum». 11 kinace

Tema 1. I'enemuueckue pecypcot Poccuu

JlokyMeHTaIbHbIH GuibM «30110TOH 3enmenbiil 3anacy. 15 anpens 2023. — URL: https://smotrim.ru/video/2594704
Tema 2. Ocrogbl cenemuKku u cenekyuu

dunpmbl U3 nukiaa «Matpuiia Haykm». Science and plants. Hayka u pacrenusl.

3epHnobodoBeic. — URL: https://www.youtube.com/watch?v=nCfadl1Fpa8

Tema 3. Huircenepus 6 ouonozuu pacmenuil

dunpmbl U3 nukiaa «Matpuiia Haykm». Science and plants. Hayka u pacrenusl.
I'enernueckoe penaktuposanue. — URL: https://tvspb.ru/progra
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