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HOACHUTEJIBHAA 3AIIMCKA

AKTYaJIbHOCTH U HA3HAYEHHE MPOTrPaMMbl

JlonoaHUTENbHAS oOmieoOpa3zoBarenbHas nporpamMmma Kypca
«ATpOOMOTEXHOJIOTUMY [T CpeAHEro ooOIiero obpa3oBaHus (faiee — MporpaMma)
pa3paboTaHa B COOTBETCTBHH ¢ TpeOoBaHmsIMH DeaeparbHOr0 TOCYIapPCTBEHHOTO
o0pa3oBaTeIbHOTO CTaHaapTa cpeaHero obébmero oopazoBanus (OI'OC COO),
OpUEHTHpPOBaHA Ha oOOecleueHne WHANBUAYATBHBIX MOTPEOHOCTEH OOydJaromuxcs u
HampaBjeHa Ha JIOCTIDKEHHE IUIAHUPYEMBIX pE3yJbTaTOB OCBOCHHUS MPOTPaMMBbI
cpenHero oOmero oOpa3oBaHUs C YYETOM BbIOOpa ydacTHHKaMu 0OOpa3oBaTEIbHBIX
OTHOIIIEHUH KypCOB BHEYPOUHOU ACSITETHHOCTH. DTO MO3BOJISIET 00ECIICUUTh €IMHCTBO
oOs3aTenbHbix  TpeboBanuit PI'OC COO Bo BceM MPOCTPAHCTBE IIKOJIBHOTO
o0Opa3oBaHus: HE TOJILKO Ha YPOKE, HO U 32 €ro MpeieliaMu.

Hacrosmmii xypc npemHasHaueH i YTIyOJCHHOTO WM3YYCHHS OMOIIOTHYECKUX
SBJICHUI U 3aKOHOMEPHOCTEH, pacliupeHust 0a30BbIX 3HAHHUM, pa3BUTUS MPAKTUUECKUX

YMGHI/Iﬁ N HAaBBIKOB B COBpGMeHHOﬁ OMOJIOTUH.

AKTYaJIbHOCTH peaju3alu NPorpamMMbl

[Iporpammoii npeaycMoOTpeHo (HOPMHUPOBAHHE COBPEMEHHOTO TEOPETHUYECKOTO
YpOBHS 3HAHUW, a TakKe TMPAKTUUYECKOro OmbIiTa paboTel ¢ J1aOOpaTOPHBIM
o0opyZIOBaHUEM, OBJIAJCHUE TMPUEMAMH HCCIEAOBATENBCKONW JEATEIBHOCTH. MeTobI
opraHu3anudd  00pa3oBaTeIbHOW W  HAYYHO-HCCIEIOBATEIBCKON  JACSTEIBHOCTU
npenycMaTpuBaoT (GOpMHUpPOBAHHE Y OOYYAIONMMXCS HECTAHIAPTHOTO TBOPYECKOTO
MBIIIJIEHHUS, CBOOOIBI CAMOBBIPKCHHS M MHAUBUIYATLHOCTH CYXICHHI.

Jlist momHOTO y4yeTa MOTpeOHOCTEH 00yJarouuxcsi B MPOrpaMMe HCIIONIb3YeTCs
muddepeHIMpPOBaHHBIA TOAX0/, YTO CTHUMYJIUPYET OO0ydaromerocss K YBEIUYEHHUIO
NOTPEOHOCTH B MHAUBUAYAJIbHOM, MHTEIUIEKTYaJIbHON U TIO3HABATEILHOM JESITEIbHOCTH
Y Pa3BUTHIO HAYYHO-HCCIIE0BATEILCKUX HABBIKOB. [I[porpamMmma cTaHeT BOCTpeOOBaHHON
B TEpBYIO ouepeab OOydYalOMUMHKCS, KOTOPbIE HWMEIOT CTOWKHI  WHTEpecC
M COOTBETCTBYIOIIYI0O MOTHBAIIMIO K HM3YYCHHIO MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA, ECTECTBEHHBIX HAYK U TEXHOJIOTHH.

B mnacrosmiee Bpemsi OuoJormdeckoe oOpa3oBaHHE JOKHO 00eCTeYUTh
BBIITYCKHUKAM BBICOKYIO OHMOJIOTHUECKYIO, IKOJIOTHUYECKYIO U MPUPOJOOXPAHUTEIHHYIO

I'paMOTHOCTbD.



3HaHusT B 00JIACTM OCHOBHBIX OHOJIOTUYECKUX 3aKOHOB, TEOpUM U wujaeH
(OpMHUPYIOT HPAaBCTBEHHbIE HOPMBI W MPHUHLMIBI OTHOLIEHUS K >KUBOW MPHUPOJE.
B kadecTBe LEHHOCTHBIX OPHUEHTUPOB OHMOJOTMYECKOIO0 OOpa3oBaHUs BBICTYHAIOT
OOBEKThI, M3y4YaeMble B Kypce OHOJOTMM, K KOTOPHIM Yy ydamuxcs (opMupyercs
LEHHOCTHOE OTHOLIeHUE. [Ipy 3TOM BeyIlLyt0 pOJib UTPAIOT MTO3HABATENbHbBIE IIEHHOCTH,
TaK KakK JaHHBIA y4yeOHBIA MpeIMeT BXOJUT B IPyNIy IpPEeIMETOB IMO3HABATEILHOIO
LUKJIA, TJaBHAas Ledb KOTOPBIX 3aKIIOYAeTCs B M3YyYEHUU COBPEMEHHBIX CIIOCOOOB
perieHus To0anbHbIX MpolieM coBpeMeHHocTu. [Iporpamma mpecienyer He TOIbKO
oOpa3oBaTeibHble, HO M BOCHHUTATENIbHbIC II€JIM, IOCKOJIbKY OHa CIOCOOCTBYET
(OpMHUPOBAHUIO IKOJIOTUYECKOI0 U OMOTEXHOJOTMYHOTO MBIIUICHHUS Y MOAPACTAOIIETO

ITOKOJICHUA.

BapuauTbl peanu3zanuu nporpaMmsl 4 GOpMBbI NPOBEACHUA 3AHATUI

Peanmzanusi mporpamMmbl MpeaIoiaracT UCIoib30Banne (GopM paboOThI, KOTOPHIC
NpeyCMaTPUBAIOT AKTUBHOCTh W CaMOCTOSITEILHOCTh OOYYAIOIIUXCs, COYETaHWE
UHAUBUAYATbHON W TPYNNOBOW paboOThl, TMPOEKTHYID M  HCCIEI0BATEIBCKYIO
HesTeNbHOCTh. TakuM  00pa3oM, BOBJICYEHHOCTh OOYYAIOMIMXCA B  JaHHYIO
JESTENbHOCTh TO3BOJUT OOECIEeUUTh WX CaMOONIpPENETEHUE, pPaCIIUPUTh 30HBI
MOMCKAa CBOMX HWHTEPECOB B Pa3IUYHBIX CcPepax ecTeCTBEHHO-HAYYHBIX 3HAHUM,
NIEPEOCMBICIIUTh CBOM CBSI3U C OKPYXKAIOIIMMHU, CBOE MECTO CPEIu IPYTUX JIOACH.
B nenom peanusarus mporpamMMbl BHOCUT BKJIAJ] B HPAaBCTBEHHOE M COIMATBHOE
dbopMupOBaHUE TUIHOCTH.

[Iporpamma MoXxeT OBITH peanu3oBaHa B pabore ¢ oOydaromumucs 10 u 11
KJIACCOB.

[Iporpamma Kypca paccunTaHa Ha 68 4acoB, B paMKax KOTOPBIX MPEAYyCMOTPEHBI
takue (GopMmbl paboThl, Kak Oecempl, JTUCKYCCHUH, MAacCTep-KIACChl, JSKCKypCHUU
Ha TPOM3BOJICTBO, aHAIU3 KEHMCOB, BCTPEUH C IMPEACTABUTENIAMH pa3HbIX Mpodeccuii,
npodeccruoHanbHble TPOOBI, KOMMYHUKATHBHBIE M JICJIOBBIE WIPHI, KOHCYJBTAINH

ncagarora U riCuxoJjora.

B3aumocss3b ¢ ¢peaepanbHoi padoyeil MPOrpaMMon BOCIIUTAHUSA

[Iporpamma Kypca BHEYPOUHOW JAESATEIBHOCTH pa3paboTaHa C  Y4ETOM
pekoMeHaanuil peaepanbHOi paboyeit mporpaMMbl BOCIUTAHUSI, YYUTHIBAET IICUXOJIOT0-
MeJJarornueckue OCOOCHHOCTHU JAHHBIX BO3PACTHBIX KATEropuil. OTO MO3BOJISIET
Ha TPAKTUKE COCIUHUTH OOYYalOU[yl0 M BOCIHUTATENbHYIO HAESITEIbHOCTh IMeAarora,

OPUEHTHUPOBATH €€ HE TOJIBKO HA MHTEIUICKTYaJIbHOE, HO U HA HPABCTBEHHOE, COLUAIIBHOE
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pa3BuTHE peOeHKa. ITO MPOSBIISIETCS B:

— BOCIIUTAaHUH OCO3HAHHOHN AKOJIOTHYECKHU MPABUIHLHON MOTHBAIIUHU B MIOBEICHUN
U JICATCIBHOCTH depe3 (opmMupoBaHMe CHCTeMbl  yOEKICHUH, OCHOBAaHHBIX
Ha KOHKPETHBIX 3HAHMSIX;

— CTAHOBJICHWW JIMYHOCTH OOYYarOIMXCS KaK IIEJIOCTHOW, HaXOISIICHCS
B TAPMOHUU C OKPYKAIOITUM MHUPOM, CITOCOOHOH K PEIICHHUIO KOJOTHYECKHUX MPOOJIEM;

— TIPUOPHUTETE JTUYHOCTHBIX PE3YJIbTATOB PEaM3aIliU MPOrPaMMbl BHEYPOYHOM
AESITeTLHOCTH, HAIISIINX CBOE OTPaXKEHHE M KOHKPETH3AIUIO B (penepanbHoi pabodeit

MporpaMmMbl BOCTIMTAHUS.

IJIAHUPYEMBIE PE3YJBTATHI OCBOEHUSI KYPCA BHEYPOUHOH
AEATEJBHOCTHA

3aHATHS B paMKax TIIporpaMMbl HaIIpaBJICHBI Ha obecrieueHue JOCTUXCHUA
06yqa101111/1M1/1051 ClIcaAyrommx JMYHOCTHBIX, MCTAIIPCAMCTHBIX W  IPCAMCTHBIX

O6p&30BaT€JIBHLIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI:
8 cghepe eparcoancKo2o0 60CNUMAHUSAL:
— TOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTU MPHU BBIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;
— CIOCOOHOCTH OMPENEsITh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHHUIO K SBICHUAM
COBPEMEHHOM KM3HU U OOBSICHATH €€;
— TOTOBHOCTH K COTPYAHHYECTBY B MPOIIECCE COBMECTHOTO BBHIOJTHEHUS YUCOHBIX,
IIO3HABATEIIBHBIX M MCCIEIOBATENbCKUX 3a7a4, YBAXXUTEIbHOMY OTHOILIECHUS
K MHEHHUIO OTIMOHEHTOB MPH OOCYXICHUM CIOPHBIX BOIPOCOB OMOJIOTHYECKOTO

COJICpKaHUS;

8 cihepe nampuomuuecKkoeco 80CNUMAHUSA:
— LEHHOCTHOE OTHOLICHUE K IMPUPOJHOMY HACICIWI0 U INMAaMSTHUKAM MPUPOIBI,
NOCTHKEHUsIM Poccun B Hayke;
— CTMOCOOHOCTH OIICHWBAThH BKJIAJI POCCUMCKUX YYCHBIX B CTAHOBIICHHE U PA3BUTHE
OuoJIOruy, MOHUMAaHUE 3HAYCHUS OWOJIOTMM B IO3HAHUU 3aKOHOB MPHUPOJIbI,

B JKXM3HH YCJIOBCKAa U COBPCMCHHOI'O O6IHCCTB3;

8 cghepe OYX08HO-HPABCMBEHHO20 80CHUMAHUL!



— CIIOCOOHOCTH OICHHUBATL CHUTyallUI0O W IIPUHUMATb OCO3HAHHBLIC PCHICHUA,

OPUCHTUPYACH HA MOPAJIbHO-HPABCTBECHHBIC HOPMbI 1 ICHHOCTH,

— OCO3HAHME JUYHOI'O BKJIA/A B MOCTPOEHUE YCTOMYMBOTO OYyIEro;

6 cqbepe acmemudecKkozco 60cnumarus.

— IIOHHMMAaHHC SMOIIMOHAJIBHOI'O BO3I[CI>1CTBPI$I JKUBOM NprUpOoabl U €€ ICHHOCTD,

8 chepe usuueckoeo socnumanus:
— TIOHMMAaHHE IICHHOCTH 3JI0POBOT0 M O€30MacHOr0 00pa3a KU3HHU;
— OCO3HaHHE IOCJICACTBUI W HEMPHATHE BPEIAHBIX MPUBBIYCK (YHMOTpEOJICHHE

aJIKOT0JIsI, HAPKOTUKOB, KYpeHUs);

8 chepe mpyo006o2o 80CNUMAHUA!

— TOTOBHOCTh K AaKTUBHOH JE€ATECIBHOCTH OHWOJOTHYCCKOH W 3KOJOTHYCCKOH
HAIPABJICHHOCTH, CIIOCOOHOCTh UHUITMUPOBATH, INIAHUPOBATh U CAMOCTOSTEIIBHO
BBITIOJTHATD TaKYIO JEATEIbHOCTD;

— HMHTEpeC K MPAKTUICCKOMY M3YyUCHHIO MPO(ECCHid, CBI3aHHBIX C OMOJIOTUCH;

— TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPa30BaHUIO HA TIPOTSHKCHUH

BCEH KM3HU,

8 cghepe IK0N02UUEeCKO20 BOCNUMAHUSL:

— DKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK HCTOUYHHKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHMS;

— TIOBBIIICHUE YPOBHA OKOJOTHMYECKOHW KYJIbTYpHl: TPHOOPETCHHE  OIbITa
IJJAHUPOBAHUS  TOCTYNIKOB M  OLEHKM HX BO3MOXHBIX  IOCJIEICTBUN
JUUT OKPYKAKOIIEH Cpelibl;

— CMOCOOHOCTH MCTIONB30BaTh MPUOOpPETAEMbIe MPU H3YyYEeHUHW OWMOJOTUU 3HAHUS
U YMCHHS TpH pEeHieHHH TpoOjieM, CBSI3aHHBIX C  paldOHAJIbLHBIM
IPUPOIOIIONIH30BaHUEM  (COOJIO/IGHHE TMpaBUil  TOBEACHUS B MPUPOJIE,
HANpaBJICHHBIX HA COXPAaHCHHUE PABHOBECHS B JIKOCUCTEMAX, OXpaHy BHJIOB,
IKocHCTEeM, Orocdepsl);

— AKTHUBHOE HENPUATHE JECUCTBUH, MPUHOCIIIMX BpEJ OKPYXKAIOIIEH MPUPOIHOU
cpene, yMEHHE TIPOTHO3MPOBATh HEOIATOMPUITHBIC IKOJIOTHIECKUE TTOCIIESACTBUS

MpEANPUHUMAEMBIX IEMCTBUNA U IPEOTBPAILATh HX;

6 cihepe HayuHO20 NO3HAHUA:
— TNOHMMaHue crneuuuKkd OHOJIOTMM KAaK HayKd, OCO3HAHHE €€ POJIH
B (OPMUPOBAHUHU PAMOHAIBHOTO HAYYHOTO MBILJIEHUS, CO3/JaHUE 1IETOCTHOTO

npcacTaBJICHUA 00 OKpyXKarmeM MHPC KaK O CAWHCTBC IPHUPOALI, YCIOBCKaA
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1 00IIecTBa, B MO3HAHUU NPHUPOAHBIX 3aKOHOMEPHOCTEM M pelIeHUuU MpoOIemM
COXpaHEHUS TPUPOJAHOIO PABHOBECHS,

— yOeXJEeHHOCTh B 3HAYUMOCTUM OHOJOTHMU JJIsI COBPEMEHHOM LMBWIA3ALUU:
oOecrieyeHue HOBOTO YPOBHSI Pa3BUTUS MEIULMHBI, CO3JAaHUE MEPCHEKTUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX pelaTh pPECypCHbIE NpPOoOJIEeMbl  pa3BUTHUSA
YeJIOBEYECTBA; MOUCK MyTEeH BBIXOJA U3 II100aIbHBIX 3KOJOTHYECKUX MpoOieM
U ol0ecnieyeHwe IMepexojJa K YCTOMYMBOMY DPa3BUTHIO, palUOHAIbHOMY
UCIOJIb30BAHUIO TPUPOJIHBIX pecypcoB U (OPMHPOBAHUIO HOBBIX CTaHAApTOB

JKU3HU,

— 3aWHTEPECOBAHHOCTDH B MOJYYCHUU OMOJIOTHYCCKUX 3HAHUH B IEJAX MOBBIIICHUS
o0mIell KyJabTypbl, €CTeCTBEHHO-HAyYHOH TPaMOTHOCTH KaK COCTABHOW YacTH
(YHKIIMOHAIBHOW TPAMOTHOCTH OOydYaroniuxcs, GopMUPyeMOW TMPU U3YYCHUHU
Ouojoruu;

— TOHHMMAaHHE CYIIHOCTH METOJOB IIO3HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTh WCIOJb30BaTh IIOJydyaeMble 3HAHUS JUIsl  aHaIM3a
1 0OBSICHEHUS SIBJICHHUI OKPY>KAFOIIEr0 MUPa U IPOUCXOIAIIUX B HEM H3MEHCHHIA;
yMEHHE JelaTh OOOCHOBaHHBIC 3aKIIOYCHHsI Ha OCHOBE HAaydHBIX (DaKTOB
Y IMCIOIUXCS TAHHBIX C [ETBIO MOTYYCHHS TOCTOBEPHBIX BHIBOIOB;

— CIIOCOOHOCTH ~ CaMOCTOSITENIFHO  WCIIOJIb30BaTh ~ OWMOJIOTHMYECKHE  3HAHMS
IUTSL pEeIICHUs IPOOJIeM B pealbHBIX KU3HEHHBIX CUTYAIUX;

— OCO3HAaHHWE IICHHOCTH HAaYYHOH JCSATCIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOCKTHYIO U UCCIIEIOBATEIBCKYIO ACSITEILHOCTh WHANBUIYAIBHO H B TPYIIIIC;

— TOTOBHOCTBH U CIIOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMIO,
K AaKTUBHOMY IIOJYYCHHIO HOBBIX 3HAHMA 1O OHWOJOTHU B COOTBETCTBUH

C X XU3HCHHBIMH HOTp€6HOCTHMI/I.

METAIIPEAMETHBIE PE3YJIBTATBI:
6 cpepe 061a0€eHUA YHUBEPCAILHHIMU YUEOHBIMU NOZHAGAMESILHOIMU OCUCGUAMU:
0a3o8vle no2uieckue 0eticmeus:
— CaMOCTOSITEIbHO (hOPMYIHPOBATH U AKTYAIM3UPOBATH MPOOIEMY, pacCMAaTPUBATH
€€ BCECTOPOHHE;
— UCIOJIb30BATh MPHU OCBOCHUH 3HAHUI MPUEMBI JJOTUUECKOTO MBIIUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHHUS, Kiaccudukauuu, o000OIIEeHHs), PACKPbIBATh CMBICI

OMOJIOrMYECKUX MOHATUN (BBLACIATh UX XapaKTepHbIC IPU3HAKU, YCTAHABIMBATh
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CBSI3M C IPYTUMU NOHATHUIMHU );

— ONpeAeNATh Ledu JeATENbHOCTH, 3aJaBas IapaMeTpbl MU KPUTEpUU HX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTaThl AEATEIbHOCTH C TOCTABICHHBIMU LEISIMU;

— HCHOJb30BaTh OMOJOTUYECKHUE MOHATUS M1 OOBbACHEHHS (DAKTOB U SIBJICHUU
YKUBOW IIPUPOJIBI;

— CTPOUTH JIOTHYECKUE PACCYKJEHUS (MHIYKTUBHbIE, IEyKTUBHBIC, TI0 aHAJIOTHH ),
BBISIBJISITh 3aKOHOMEPHOCTM M TMPOTHUBOPEUYUS B PACCMATPUBAEMBIX SBIICHHUSX,

(I)OpMYJII/IpOBaTB BBIBOJBI 1 3aKJIFOUYCHU A,

— HNPUMCHATH CXCMHO-MOZICJIBHBIC CPCACTBA IJII MNPCACTABICHUA CYIMICCTBCHHBIX
CBSI3¢M U OTHOILICHUN B N3y4aCMbIX OMOJIOTHYECKHUX O6’BCKTaX, a TaK¥XCeC
HpOTI/IBOpeql/Iﬁ pPasHoOro poaa, BBIABJICHHBIX B PA3JIMYHBIX I/IH(i)OpMaHI/IOHHBIX

HNCTOYHHKAX,

bazoevle ucciedosamenbckue 0eucmaust.

— BIAJETh HaBBIKAMH Yy4e€OHO-UCCJIEAOBATEIBLCKOM M TPOCKTHON JEATECIbHOCTH,
HaBbIKAMU  pa3pelieHus  npobiieM;  CIOCOOHOCTBIO M TOTOBHOCTBIO
K CaMOCTOSITEJIbHOMY TIIOMCKY METOJIOB pEIICHUS MPAKTUYECKUX 3ajaad,
IPUMEHEHHIO Pa3JIMYHbIX METOJIOB ITO3HAHUS,

— UCIIOJI30BaTh PA3JIMYHBIEC BUIBI AEATEIbHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUSA, €r0
UHTEPIIpETAIuH, MPeoOPa30BAHUI0 U IPUMEHEHHIO B yU€OHBIX CUTYAIUAX, B TOM
YHCIIe MIPU CO3aHUH YIEOHBIX U COIMATBHBIX TPOEKTOB;

— (¢dopMupOBaTh HAY4YHBIH THUIl MBIIIJIEHUS, BJIaJACTh HAYYHOM TEPMHUHOJIOTHCH,
KJIFOUEBBIMU MOHATUAMHU U METOAAMU;

— cTraBuUTh W (GOPMYIMpPOBaTh COOCTBEHHBIC 3aJadyl B  00Opa30BaTEILHOM

ACATCIIbHOCTHU U )KU3HCHHBIX CUTYAlHAX,

paboma ¢ ungopmayuei:

— OPHUEHTHPOBATHCS B PA3TMYHBIX HCTOYHHUKAX HWHOOpMAIu (TEKCTe ydeOHOTO
nocoOusi, HAYYHO-TIOMYJIAPHON  JUTEpaType, OHOIOTHMUECKHX  CIIOBApSX
U CIIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHbIX, B UHTepHETE), aHaTu3UpOBaTh
WH(GOPMAIINIO PAa3IMYHBIX BHIOB U ()OPM MPEACTABICHUS, KPUTUIECKH OIICHUBATH
€€ JJOCTOBEPHOCTb U HEMPOTUBOPEUUBOCTD;

— (¢dopmynupoBaTh 3anpochl W NPUMEHATH pPa3JIUYHBIE METOJbl MPU TOUCKE
1 oTOOpe Ouosiornyeckor nHGopMaIuu, HEOOXOIUMOM ISl BBIMOJTHEHUS Y4eOHBIX

3aja4;



— CaMOCTOSITENBHO BBIOMPATH ONTUMAJIbHYIO dbopMy  mpeacTaBiIeHUs
Oounonornyeckoil nHpopmauu (cxemMbl, rpaduKu, TUArpaMMbl, TaOIHLbI, PUCYHKH
M 1p.);

— HCHOJb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEACTBA IpU paboTe ¢ OMOIOrHYEeCKOM
uH(oOpMaIMel: TPUMEHATh XUMUYECKHUE, (PU3NYECKUE U MaTeMaTHUYECKUE 3HAKU
U CHUMBOJIBI, (QopMyibl, aO0OpeBHaTypy, HOMEHKIATypy, HCIOJIb30BaTh

U TIpeoOpa30BbIBATH 3HAKOBO-CUMBOJIMUECKHUE CPEJICTBA HATIISIIHOCTH;

8 chepe 061a0eHUA YHUBEPCAIbHOIMU KOMMYHUKAMUGHBIMU OCUCHBUAMU:
obuenue:
— OCYIIECTBJIATh KOMMYHHUKAIIMK BO BCeX cdepax >KU3HU; aKTUBHO YYacCTBOBATh
B JTMAJIOTe WJIM JIUCKYCCHU TI0 CYIIECTBY OOCYXJIaeMOH TeMblI (YMEHHUE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBAaTh CY)KJICHHS OTHOCHUTEIIPHO BBITIOJIHCHHS TpejiaracMon
3aJ1ayy, YYUTHIBATh HHTEPECHl M COTJIACOBAHHOCTH TO3UIUH JAPYTHX YYaCTHUKOB
JUajora Win JUCKYCCHH);
— Ppa3BEepHYTO W JIOTUYHO H3JIaraTb CBOKD TOYKY 3PCHHS C HCIOJIb30BaHUEM

SA3BIKOBBIX CPCIACTB,

COBMECMHASL 0eSIMENbHOCb.

— BBIOMpaTh TEMATUKy W METOAbl COBMECTHBIX JEHCTBHH C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH KaKAOT0 YieHa KOJUIEKTUBA;

— TIPUHUMATH 1[EJIM COBMECTHOM JIESITEILHOCTH, OPTAaHU30BBIBATH U KOOPJIUHUPOBATH
JNEVCTBUSA MO €€ JOCTHMIKECHHUIO: COCTABIATH IUIAH JCUCTBHUH, pACIPEAEISATh POJIU
C Yy4€TOM MHEHHUH yYaCTHHKOB, 00CYKJIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

— TIpeajiaraTb HOBBIE IPOEKThI, OLIEHUBATh MJAEHU C TO3UIMU HOBHU3HHI,
OPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

— OCYILIECTBJISITh MTO3UTUBHOE CTPATETUUYECKOE MTOBEACHHUE B PA3JIMYHBIX CUTYyalHUsX,

IIPOABJIATH TBOPUCCTBO U B006pa)K€HI/Ie, OBITh NHHUIMAaTUBHBIM,

8 chepe 061a0€eHUA YHUBEPCATLHBIMU PECYIAMUBHBIMU OCUCMGUAMU:
CAMOOP2AHUAYUS:
— HCIOJb30BaTh OMOJOTMYCCKHE 3HAHUS IS BBISBICHHUS MPOOJEM M HX PEIICHHS
B )KU3HEHHBIX U yUeOHBIX CUTYaIUsX;
— BbBIOMpATh HA OCHOBE OMOJOTMUYECKHMX 3HAHUMU IICJIEBBIC M CMBICIIOBBIC YCTAHOBKH
B CBOMX JEHCTBHAX M IOCTYIKAaX IO OTHOIICHHUIO K JKUBOH IMPUPOJE, CBOEMY
3I0POBBIO M 37JOPOBBIO OKPYKAIOIIHNX;

— pacmupsITh paMKH y4e€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHUIT;



— JlenaTh OCO3HAaHHBIM BBIOOP, apryMEeHTHPOBAaTh €ro, OpaTh OTBETCTBEHHOCTh

3a pelICHHE;

CAMOKOHmMpPOJb:

NaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B AECATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;
OPUHUMATh MOTHUBBI W apryMEHTHl JPYTHX IMIPU AaHAIU3€ PE3YJIbTATOB

eI TeIIbHOCTH,

IMOYUOHAbHBIL UHMEILIEKM, NPeOnoaaarouull CoOpmMupo8aHHoOCmy:

CaMOpPCryJInpoBaHu:A, BKIHOYAOMICTO CAMOKOHTPOJb, YMCHHUC J[NPUHUMATDH
OTBCTCTBCHHOCTH 3a CBOC ITIOBCACHUC, CITOCOOHOCTD A1alITUPOBATHCA
K SMOIMOHAJIBHBIM U3MCHCHUSM U TIPOABIIATH I‘I/I6KOCTB;

BHyTpeHHeﬁ MOTHUBAIlUU, BKHIOanOIHCﬁ CTPCMJICHUC K JOCTHIXCHUIO ICIH
" yCIIEXy, OIITUMU3M, NTHUIIUATUBHOCTb, YMCHHC }ICIZCTBOB&TL, Hexoasa U3 CBOUX

BO3MOXXHOCTEH;

npunsmue cebs u Opyeux:

[MPUHHUMATDb 066}1, IMOHKUMas CBOM HCAOCTATKHN U JOCTOMHCTBA,

I[MPU3HABAThb CBOC IIPAaBO U IIPABO JAPYIHX HA OIITNOKWU.

INPEAMETHBIE PE3YJIbTATBI:

YMEHHE BIIAJIETh CHUCTEMOM OHOJIOTMUECKMX 3HAHMM, KOTOpas BKIIOYAET
OCHOBOIIOJIAraloIMe OMOJOTUYECKUE TEPMUHBI U MOHATUS ()KU3HB, KJIETKa, TKaHb,
opraH, OpraHu3M, BHUJ, TNOMyJAlHs, OWOCUHTE3 OeiKa, HACJIEICTBEHHOCTD,
U3MEHUYUBOCTh, POCT M PAa3BUTHUE U JIP.);

BJIQJICHHE CHUCTEMON 3HAaHWH OO0 OCHOBHBIX METOJAaX HAyYHOTO TIO3HAHUS,
UCTIOJIb3YEMBIX B OMOJIOTHYECKUX MCCIICIOBAHUSAX KUBBIX OOBEKTOB U IKOCHCTEM
(omMcaHWe, W3MEpPEHUE, MPOBEJICHHE HAOIIOACHUN); CII0CO0AMH BBISBICHUS
Y OIICHKU aHTPOTIOTEHHBIX U3MEHEHUH B IPUPOJIE;

YMEHHE yCTAaHABIMBATH B3aUMOCBS3U MEXKIY CTPOCHUEM M (YHKIUSIMH: KIETOK
pa3HbIX TKaHEW; OpraHamMM W  CHCTEMaMM  OpPraHoOB y  PacTCHH;
dTamamMu KJIETOYHOTO IHMKJIA W JKU3HEHHBIX IMKJIOB OPTaHU3MOB;, TE€HOTHUIIOM
1 (EHOTHUIIOM;

YMEHHUE peIIaTh TOUCKOBBIC OWONOTHYECKHE 3a/Ja4d; BBIABIATH PUUUHHO-
CIICICTBCHHBIEC CBSI3M MEXKIY WCCIEAYeMBbIMH OHOJIOTHUYECKUMH OOBEKTaMHU,
MpoleccaMr ®  SIBJICHHUSMH; JeNaTh BBIBOJBI M TIPOTHO3BI HA OCHOBAaHUHU

IIOJTYUYCHHBIX PC3YJIbTATOB,
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YMEHHUE BBIJIBUTATh TUIIOTE3bI, TPOBEPSITH UX IKCIIEPUMEHTATIHLHBIMU CPEJICTBAMU,
dbopmynupysi 1eb UCCIEIOBAHUS; AHAIMU3UPOBATH MOJYUYEHHBIE PE3YyJIbTaThl
U JieJaTh BBIBOJBI,

yMEHHUE OIEHUBATh ATUYECKUE ACTIEKTHI COBPEMEHHBIX MCCJIE/IOBaHUM B 00JacTH
OMOTEXHOJIOTUM U TEHETUYECKUX TEXHOJIOTHM (HampaBjIeHHOE U3MEHEHHE TeHOMa

U CO3/IJaHHE TPAHCTEHHBIX OPraHU3MOB);

yMEHHE MOTHUBUPOBATh CBOM BBIOOp OyAyliel npodeccuoHalbHON 1€ITeIbHOCTH
B 00sacTh OHOJIOTMM, MEIMIMHBI, OUOTEXHOJIOTHM, CEJIbCKOTO XO3sICTBa;
yrayOsTh MO3HAaBaTeNIbHBIM HMHTEPEC, HAIpaBJICHHBbIM Ha OCO3HAHHBIA BBIOOP
COOTBETCTBYIOLIEH Npodeccun U MPOAOIKEHHE OMOJIOIMUYECKOro 00pa3oBaHUs

B OpPTraHU3alUsAX CPEJHETO NPOPECCUOHANIBHOIO U BBICIIET0 0OPAa30BaHUS.
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COAEPXAHHUE KYPCA

«ATPOTEXHOJIOTHH HacTosimero u oyaymero». 10 kimacce (34 u)

1. BuorexHosorus Kak Hayka (4 4)

Hctopusi BOSHUKHOBEHUST HAayKH, OCHOBHBIC pa3lielibl, CBSI3b OUOTEXHOJOTHU
C JapyruMu Haykamu (Ouosiorumeid, OOTaHUKOW, 300JI0THEH, MHUKPOOUOJIOTHUEH,
ouoxumuen, GpU3nOJIOTUEH, TEHETUKONU, MEIMUIIMHON) U OTPacCisIMU MPOMBIILICHHOCTH
(mumieBasi, Jierkasl), CEIbCKOTO XO3sIMCTBa  (PKUBOTHOBOJICTBO, PAaCTEHHUEBOJICTBO)
U 3][paBOOXpaHeHUEM, n3BecTHbIe BY3bl 1 HMU, cBs3aHHbIE ¢ OMOTEXHOIOTHUEH:

= DepnepanbHOE FOCYJIapCTBEHHOE yuYpexaeHue «DenepanbHbIN
ucciea0BaTebCKuil eHTp «DyHIaMeHTaIbHbIE OCHOBBI OMOTexXHOJIOrun» Poccuiickoi
akazemun Hayk» (DL Buorexnonorun PAH)?;

» denepanbHOE TOCYAApPCTBEHHOE  OIODKETHOE  HAydyHOE  YUPEeXKJICHHUE
«BcepoccuiCKU  HAYyYHO-UCCIENOBATENBCKUM  HMHCTUTYT  CEJIbCKOXO3SIMCTBEHHOU
ouorexnonoruny» (PI'GHY BHUNCE)?

» denepanbHOE  TOCYJIApPCTBEHHOE  OIOJDKETHOE  HAy4dHOE  YUPEKICHHUE
«DenepanbHbI UCCIIENOBATEILCKUN LIEHTPp BCepOCCUUCKHI MHCTUTYT T€HETUUYECKUX
pecypcos pactenuii umenu H.W. Basunosa» (PI'BHY ®ULL BUP)?;

= QenepanbHOE  TOCYAAPCTBEHHOE  OIOPKETHOE  HAYYHOE  YUpEexXIACHHE
«BcepoccHiCKA  HAyYHO-UCCIIEAOBATEIbCKAN  HMHCTUTYT  CEJIbCKOXO3SMCTBEHHOU
mukpo6uostorun» (PI'BHY BHUUCXM);

» QenepanbHOE  TOCYAAPCTBEHHOE  OIOHXKETHOE  HAYYHOE  YUpEXKICHHE
«DenepaibHbIA  UCCIENOBATENBCKUN HEHTp WMHCTUTYT UMTOJOTHM W TEHETHUKHU

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

! denepanbHOE TOCYIAPCTBEHHOE YyupexaeHue «PDenepanabHblil HCCIEIOBATEIBCKUM LEHTP
«DyHIaMeHTalbHbIE OCHOBBI OMoTexHoJorum» Poccuiickoii akagemun Hayk» (OUL] buotexnomnoruu
PAH): opurmansusiii caiit. — URL: http:/www.fbras.ru

2 MesrepaibHOE TOCYIAPCTBEHHOE OFOKETHOE HAay4HOE yupeskiaeHue «Bcepoccuiickuii HaydHO -
HCCIIEIOBATENIbCKU MHCTUTYT CeNbCKO-X03siiicTBeHHON OuotexHonorun» (PI'BHY BHUUCE):
ourmaneheiii cait. — URL: http:/www.vniisb.ru

3MenepaibHOE  TOCYIAPCTBEHHOE  OFOUKETHOE  HaydHoe  yupexjacHue «DenepanbHbIi
HCCIIEA0BATENBCKUN LIEHTP BcepocCuiicknii HHCTUTYT T€HETUYECKUX pecypcoB pacTteHurd umenu H.H.
Basuioa» (PI'BHY ®ULL BUP): obunmansHerii caiir. — URL: http:/www.vir.nw.ru

4 demepanbHOE TOCYIAPCTBEHHOE OIOKETHOE HAy4IHOE yupeskiaeHue «Bcepoccuiickuii HaydHO-
UCCIIEIOBATENIbCKUN HMHCTUTYT CENIbCKO-X03aUCTBeHHOM Mukpoouonoruny (PI'BHY BHUNCXM):
odunuanehsii cait. — URL: http:/www.arriam.ru

> DenepaldbHOE TOCYAAPCTBEHHOE OIODKETHOE HaydyHoe yupexiacHue «DemepanbHblii
uccienoBaTeNnbCckuii eHTp MHCTUTYT muTonioruu U reHetruku Cubupckoro otnenenust Poccuiickoii
akagemuu Hayk» (OI'BHY UIul" CO PAH): opunmansusii caiit. — URL: http:/www.bionet.nsc.ru
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* QDenepanbHOE TOCYJAPCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICIIEr0 00pa3oBaHusl «MOCKOBCKUN (PU3UKO-TEXHUUYECKUN UHCTUTYT) HAlMOHAIbHBIN
uccnenoBaTensckuii nentp» (PrAOY BO MOTN);

* QdenepanbHOE TOCYAAPCTBEHHOE OIOMKETHOE 00pa30BaTelIbHOE YUPEKIECHUE
BbICIIEr0 00Opa3oBaHusi «MOCKOBCKHM TOCYIapCTBEHHbI YHUBEPCUTET HMEHH
M.B. Jlomonocosa» (PI'BOY BO MI'Y)?;

* QdeznepanbHOE TOCYAAPCTBEHHOE OIOMKETHOE 00pa30BaTelIbHOE YUPEKICHUE
Beiciiero oOpaszoBaHus «CaHkT-IlerepOyprckuii rocyaapCTBEHHBI YHUBEPCUTET)
(OI'BOY BO CII6I'Y)?;

» QdeznepanbHOE TOCYJAPCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKIECHUE
BhICIIETO  OoOpa3zoBaHusi «HoBOCMOMpCKHMII  HAIlMOHANBHBIA  KMCCIIEIOBATEIIHCKUMA
rocyJapcTBeHHbIN yHuBepeute» (PIAOY BO HI'Y);

» QezepadbHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTENIbHOE YUPEKICHUE
BhICIIEro oOpaszoBaHusi «PoccHiiCKUi TOCYJapCTBEHHBIM arpapHbIii YHHUBEPCHUTET —
MCXA wumenn K.A. Tumupsazea» (@PI'BOY BO PIrAY-MCXA umeHu
K.A. Tumupssesa)’;

* ABTOHOMHAsi HEKOMMepuecKas oOpa3oBaTelibHas OpraHU3alMs BBICIIETO
obpazosanus «HayuHo-TexHonornueckuii yausepcurer «Cupuyc» (HTY «Cupuyce»)®.

CoBpeMeHHBbIE  HampaBlieHUsT  Pa3BUTHS ~ arpoOMOTEXHOJOrMd.  MeTombl

OMOTEXHOIIOTUH B HAYKE M IIPAaKTHKE. J|eMOHCTpalus BUIEOPOIUKOB'.

! CDeL[epanLHoe ToCyJapCTBEHHOEC AaBTOHOMHOC O6pa3OBaTeHBHOC YUYpCKIACHUEC BBICIICTO

oOpazoBanusi «MOCKOBCKHI (DU3UKO-TEXHUUECKUNH HHCTUTYT) HALIMOHAIBHBIN HCCIIEI0BATEIbCKHIMA
teHrpy (PI'AOY BO M®TU): opunuansusiii caiit. — URL: http:/www.mipt.ru

2 DenepanbHOE TOCYIAPCTBEHHOE OFOUKETHOE 00pa30BaTENbHOE YUPEKICHHE BBICIIETO
oOpazoBanusi «MOCKOBCKMH TOCYIapCTBEHHbIM yHHBepcureT wumeHu M.B. JlomoHOcoBa»:
odunuaneHeii caiir. — URL: http:/www. msu.ru

3 denepanbHOe TOCYIAapCTBEHHOE OIOJKETHOE 0OpPA30BATENLHOE YUPEKACHHE BBHICLIETO
obpazoBanus «Cankt-IlerepOyprckuii rocynapctBennbiii yauBepcurer» (OI'BOY BO CIIOIY):
odunuanehseii caiir. — URL: http:/www.spbu.ru

4 ®enepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE O00pa30BaTENbHOE YUPEKIEHHE BBICIIETO
oOpa3oBanus «HoBocuOUpCKHii HaIMOHAIBHBINA UCCIEI0BATENbCKUI rOCY1apCTBEHHBIN YHUBEPCUTET»
(®r'AOY BO HI'Y): odurnanshsiii caiit. — URL: http:/www.nsu.ru/n

denepanbHOe TOCYJapCTBEHHOE OIOPKETHOE 00pa3oBaTeIbHOE YUPEKACHUE BBICIIETO

oOpa3zoBanus «Poccuiickuii rocymapcTBeHHbIH arpaphblii yHuBepcuter — MCXA wumenun KA.
TumupszeBa» (PI'bOY BO PIAY-MCXA umenn K.A. Tumupszesa): opuuumansueii caitt. — URL:
http:/www.timacad.ru/

® ABTOHOMHas HeKOMMepyeckas o0O0pa3oBaTelbHAas OpraHM3alUs BBICHIENO0 O0Opa30BaHHs
«Hayuno-TexHonorunueckuii yausepcuret «Cupuye» (HTY «Cupuycy): oduimansusiii caift. — URL:
http:/www.siriusuniversity.ru/

" CM. IpHIIOKEHHMeE.
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JlabopamopHnule u npakmuueckue pabomoi

UccnenoBatenbckas padbora «Co3naHue OMOIOTHUECKH aKTUBHBIX I00ABOK U
BUTaMHUHOB.

UccnenoBarensckast pabora «BbIBeZeHHE HOBBIX COPTOB PACTEHHM, MOPOA
’KHUBOTHBIX C 33JJaHHBIMU CBOWCTBAMM.

HccnenoBarensckas pabora «Co3nanue 6aktepui, criocoOHBIX NepepadaThiBaTh
He(Th U yCTPAHATH MOCIEACTBHS €€ Pa3JIMBOB: MIIOCHl U MUHYCBD.

Okckypceus («bruorexHonorus: Hayka U ®Ku3HbY») B By3 wiun HUN.

2. O0mme NOHATHA OMOTEeXHOMOrnu (2 1)
[TonsiTue OWMOTEXHOJIOTHU. 3aueM 4YeJIOBEKY OHOTEXHOJOTHH, B YeM UX
MPEUMYIIECTBO MEpe]l XUMHUUYECKUM CUHTE30M. OCHOBHBIE OOBEKTHI OMOTEXHOJIOTHH:

IMPOMBIIIJICHHBIC MUKPOOPIraHU3MbI, KIICTKHU U TKAHU paCTeHHﬁ, KHUBOTHBIX.

JlabopamopHnule u npakmuueckue pabomoi
[Ipaktuueckass pabora «IIpumepsl NpUMEHEHHS] OMOJOTUYECKUX OOBEKTOB

B TBOEH KU3HU).

3. OcodeHHOCTH arpoouoTexHooruu (4 1)

Lenu u 3amaun arpoOuoTexHonorur. OCHOBHBIE OOBEKTHI arpOOHMOTEXHOJIOTHH.
buoTtexHonmornueckure moaXo bl ISl HAZEKHOTO COXPAHEHUS KOJUIEKIIUN TeHEeTUYECKUX
PECYPCOB PACTCHH 1 JKUBOTHBIX. IIOHATHS O MOIEBBIX, IN VILrO 1 KpHOKOJLICKIUAX. PocT
U pa3BUTHE KUBOTO OOBEKTA B 3aMKHYTOM CHUCTEME B KOHTPOJIUPYEMBIX YCIOBUSIX: KaK
5TO BO3MOYXHO.

OCHOBHBIE TIOMEIICHUS JIJIs TIOJIHOLICHHOW paboThI Ta00paTopuu OMOTEXHOJIOTHU
(JlamuHapHass ~ KOMHaTa,  CBETOBad, aBTOKJIaBHAs KOMHATBI, MOMEIIECHUE
JUTSI IPUTOTOBJICHUS TUTATENIBHBIX CPEJl, MO€UHAas): X (PYHKIIMOHAT U OCOOCHHOCTH.

OcHoBHBIE TPUOOPHI JIT OpraHU3aIMK  Ja0OpaTOPUU OHMOTEXHOJOTHH, HUX
GYHKIIME ¥ BO3MOXHOCTH (aBTOKJIAB, CyXO0KapoBo# Imikad, AucTsTop, pH-merp,
BECHl, JIAMHHApP-OOKC, CTEPWIM3AaTOp HWHCTPYMEHTOB, CBETOBas  YCTaHOBKA,
KJIIUMaTH4eckasi kamepa, Y D@-uoHU3aTOp, XONOAWIBHUKU ISl XPAHEHHS] MUTATEIbHBIX
cpen u Ap.). MHCTpyMEHTH Jyisi NMPUMEHEHUSI METOJIOB OMOTEXHOJOTHMU PaCTeHUH
(mpenapoBasibHasi ~WIJla, CKalbliellb, TMHWHIET, HOXHUIBI). OCHOBBI TEXHUKH
Oe3zonacHocTd mpu padore ¢ mpudopamu. OCHOBHBIE NPUOOPHI ISl OpraHU3aLUU
nabopatopuu OMOTEXHOJIOTUHU: aBTOKJIAB, CyX0XKapoBol mikad, nuctuistop, pH-metp,

BECHI, JIJAMUHAP-OOKC, CTEpUIIU3aTOP UHCTPYMEHTOB, CBETOBasi YCTaHOBKA,
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KJIMMaThdeckas kamepa, Y @-HOHU3ATOp, XOJOJWIBHUKHU ISl XPAHEHUS MUTATEIbHBIX
cpen u aAp. WHCTpyMEHTHI i NPUMEHEHUS METOJ0B OHOTEXHOJOTUM PACTEHUM:

mnpernapoBajibHasd Urja, CKaJbIIC/Ib, IMHICT, HOKHUIIBI.

Jlabopamopnule u npakmuueckue pabomoi

[Ipaktuueckas pabora «KynpTypHOe pacTeHUE B KYJIbTYypaJbHOM COCYJE: OMUIIH
pacTeHue B IPOOUPKE.

HccnenoBarensckas pabora «PocT UuepeHKOB paCTEHHUH B BOJIE C pa3HbIM YPOBHEM

pH».

4. KyabTypa KJIeTOK 1 TKaHel (8 1)

MeToabl KyIbTyphl KIETOK U TKaHel B cenekiuu. KaanycHas kynsTypa. Kynerypa
KJIETOK M arperatoB kieTok. KymbTypa mporormiactoB. IlomydeHHe COMaTHYECKHX
rHOPHUIOB METOAOM CIIMSHUS H30JIMPOBAHHBIX ITPOTOILIIACTOB.

Knerounas cenexuus. Mcnosib30BaHuE raryioniuy B CEJICKIIUU.

[MpuMepbl IPUMEHEHUST KYJAbTYP KJIETOK M TKaHEH B HaydHBIX MCCIIEJOBAHUSAX U
B nipakTuke pa3nuuabix HU: 3HaKOMCTBO ¢ TUTEpaTypoil — HAyYHBIMU TYOIUKAIHSIMH
0 pa3HbIM 00BEKTaM (MHKPOOBI, PaCTEHHMS, JXKUBOTHBIE).

XapaKTepucTHKa KJICTOK, KyJbTHBHPYEMbIX IN Vitro. MopgoreHeTnyeckue myTu
pa3BUTHSA KISTKH IN Vitro.

M3BecTHBIC KOJUICKIIMM OMOTEXHOJIOTMUYECKUX OOBEKTOB — HX PpOJib, 3a/JauH,
cocrtaB, mnpumepbl (In  VILr0 KOMUIEKIMH  pAcTeHHH, KOJUICKIHHA  IITAMMOB
MHKpPOOpranu3mMoB. CeMuHap 1Mo MPOYMTAHHOM JTUTEPATYPE, TOKIAIbI O0YIAFOLITHXCS ).

buorexHonorus npon3BoACTBA KYJIbTYPbI KIETOK, TKAHEW U OPraHOB PACTCHUU.

JlabopamopHvie u npakmuueckue pabomol

[Tpaktuueckas padota «IIpoTomnacTel KIETOK.

UccnenoBarensckas padora «CymiecTBYIONME KOJJICKIIUA KJIETOK U IITaMMOB
B Poccun u ux posip B pa3BUTUU T'€HETUYECKUX TEXHOJIOTHIT».

UccnenoBarenbckas padora «I'.J1. KaprnieueHKo Kak T€HETHK-IKCHEPUMEHTATOP

U OMOTEXHOJIOT).

5. IuTaTeabHbIE CPeabl AJsl arPOOMOTEXHOIOTHIT (2 1)

Makpo- U MHUKpPO3JIEMEHThI, HICTOYHUKHU YIJIEBOJIOB, BUTAMUHBI, JKEIUPYIOLIUE
areHThl. TUIBbI MUTATENBHBIX CPEJl — KUJIKUE U TBEPABIE.

[MutarenbHble cpeabl [Jsi OMOTEXHOJOTMU pacTeHuil. Pa3paboTka HOBBIX

MUATATEIbHBIX CPEJl, B TOM YHCIIE€ BKIIOYAIOIMINX OMOCTUMYIISITOPHI U IPYTHE PETYIATOPHI
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pocta. MeToapl ONTHUMM3ALMU  NOUTATENbHBIX cpel. (OCHOBHBIE KOMIIOHEHTBI
MUTATENbHBIX Cpel (MaKpO3JIEMEHTBl, MUKPOAJIEMEHTbl, HWCTOYHUKH YIJepoja,
BUTAMUHBI, JKEJTUPYIOIIUE areHTbl, PEryaaropbl pocta). YpoBeHb pH mnuTaTenbHOU

Cpelbl U ero BIUsSHUE Ha pa3BUTUE pacTeHul. Beckl, pH-Mmetp.

Jlabopamopnule u npakmuueckue pabomoi

JlaGopatopHas paborta «lIlutarenbHble cpefbl U yCIOBUS KYJIbTUBUPOBAHMS,
KYJbTYpPbI PACTUTEIBHBIX KJIETOK U TKAaHEW».

[Ipaktuueckass pabota «IIpuroroBiaeHMe CTOKOBBIX (MaTOYHBIX) pPaCTBOPOB
MaKpO- U MUKPOAJIEMEHTOB MMUTATENILHON cpelibl 1o npornrcu Mypacure u Ckyray.

[Ipaktuueckas pabGorta «lIpuroToBiieHHe NTUTATENbHBIX Cpel ISl BBEICHUS

B KYJBTYpY IN Vitro».

6. Peryasitopbl pocta Kak (paKkTopbl ycrexa OMOTeXHOJIOTHU pacTeHuii (4 u)

Poct wu pasBurue pacrenuil. OcrtanpHble dTamnbl oOHTOreHeza. OoOmue
3aKOHOMEPHOCTHU POCTa PACTCHUH.

OcHOBHBIE KJIACChl (PUTOTOPMOHOB (2YKCHHBI, ITUTOKMHUHBI, THOOEPEIITUHBI,
ABK, sTuinier u ap.) 1 ux GyHKUMU HA Pa3HBIX dTanax pa3BUTHUS PACTCHHUS.

N3BecTHBIE TEHETUYECKUE MEXAaHU3MbI, KOHTPOJIHUPYIOIIUE POCT U Pa3BUTHE
pacTeHui.

DHJIOTEHHBIE U K30T€HHBIE PETYISITOPBI POCTA PACTEHUI B IPOOUPKE.

JlabopamopHvie u npakmuueckue pabomol
JlaGoparopHas pabora «DeHOTUNHMYECKas OICHKA POCTa W Pa3BUTHUS PACTECHUM

B 3aBHCHMOCTHU OT HAJIM4YUSI (PUTOTOPMOHOB B MUTATEIBHOUN Cpefiey.

7. buotexnosorusi pacrennii (10 1)

Bo3MOXXHOCTH TIpUMEHEHUSI arpOOMOTEXHOJOTUN B CEJEKIUU, CEMEHOBOJCTBE
Y MIUTOMHUKOBOJICTBE.

bosiesnn u ummynutet pacrenuit: ot H.M. BaBunosa 10 cOBpeMEHHOCTH.

VYcKopeHHast U TpaJUIMOHHAS CEJIEKIMs: COKpAaIllaeM CPOKH MOJYYEHHUS HOBBIX
coptoB. OcHOBHbIE MeTOnbl cenekuuu. ['mbpuauzanus. @opmer otd6opa. OCHOBHBIE
HaIpaBJICHUs] CEJICKIUU: YIYUYIIEHUE YpPOKAWHOCTHU, YCTOMUMBOCTH K OHOTHUYECKUM
1 abnoTH4YeCKUM (haKTOpaM.

O3n0poBiicHHE PACTEHH OT BHUPYCOB C IIOMOIIBI0 METOAO0B OMOTEXHOJOTHUH:

METO/IbI KYJIbTYPbI AlIUKAIbHBIX MEPUCTEM, TEPMOTEPANINH, XEMOTEPANNHU, KPUOTEPAITUN
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U KOMIUIEKCHOM Tepanuu. [losyyeHue 0340pOBIEHHOIO IIOCAaJOYHOI'O Marepuaia —
KIIyOHEH kapTo(ens U CaXeHIIEB IUIOJOBBIX KYJIbTYP.

KynbTHBHpOBaHHE pPaCTHTEIBHOTO MaTepuaia B KyJabType IN VItro: oCHOBHBIC
MPUHLUINIBIL U MOJENN KyJIbTUBHPOBaHMSA. KamrycoreHes, CyCHeH3UOHHBIE KYJIbTYpbI
pacteHuil. MUKpoOpa3sMHOXEHUE pacTeHUU. DKOHOMHYECKUU A(PEeKT OT BHEAPECHUs
METO/I0B OMOTEXHOJIOTMH B PACTEHUEBOJICTBO.

Kpuoxpanenue pacrenuii. Kpuonportekropsl. [locTtkpuorennas perenepanusi.

buonornueckue cpencrsa 3alUThl PACTEHUM: NPEUMYILECTBA U MEPCIEKTUBbI

IMPUMCHCHUA. TepMoc " COCYy I I[LIoapa C XXMIKHUM a30TOM, KpI/IOHp06I/IpKI/I.

JlabopamopHvie u npakmuueckue pabomol

[Ipaktuueckas pabora «Pa3MHOXEHHE TIJIOJOBBIX PACTEHUNW UYEPEHKOBAHHEM
¥ MUKPOPa3MHOXKEHHEM — MPUMEP MAIUHBI (WU 36MJISTHUKH, €)KEBUKH, CMOPOIUHBI ).

[IpakTrueckas pabora «BBeaeHue pacTeHuil B KyabTypy IN VItro u moaaepikanue
YUCTOUW KYJIBTYPbI SKCIUIAHTOB.

[Ipaktuueckas padora «PazMHOXkeHHE KapTOdens B IPOOUPKeE».

UccnenoBarensckast pabota «Kak moiy4aroT TOTOMCTBO  BEreTaTHBHO
Pa3MHOXKAEMBIX KYJIBTYp €CJIH HE CEMEHaMU ?»

UccnenoBarensckass pabota «BeipammBanue pacteHHii B NPOOHPKeE».

Uccnenosarensckas pabora «Kak 00Xbs KOpOBKa yposkail cracana —

0 COBPEMEHHBIX CII0CcO0ax OMOJOTUUECKOM 3alUTHl PACTCHUI».

«CoBpeMeHHbBIe OHOTEXHOJIOTHH B ceJieKium». 11 kiaacc (34 )

1. 'eneTnueckue pecypcbl Poccuu (6 4)

Crparerun CoxXpaHEHHUs TeHETHYECKUX pecypcoB. CoxpaHeHHE pacTeHHid IN Situ
u ex situ.

buopecypcupie komnexkuuum Poccuu. Kosuieknuss TE€HETHYECKHX PECypcoB
pactenuii BUP. D'epbapuii BUH. Kommekmus reHeTHYecKuX pecypcoB >KHUBOTHBIX
BHUUI'PXK. Komneknun kinetok u  mramMoB BHHUUCXM. JlemoHcTpaius

BHIECOPOIHKOB..

JlabopamopHule u npakmuueckue pabomoi
UccnenoBatenbckas padota «Ilo marepuanam gopyma «l'eHeTuueckue pecypcesl

Poccun» (Bb1OpaTh J11000M NOKIIAA U MOATOTOBUTH IO HEMY COOOIIEHUE).

! Cm. mpunosxenue.
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2. OCHOBBI reHeTHKH H cejteKnuu (8 u)

HacienctBeHHOCTh U U3MEHYMBOCTH — OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB.
N3MeH4YnBOCTh MyTallMOHHAS U MOAU(UKAIIMOHHAS.

I'en — MarepuanbHbIi HOCHUTEIb HACJIEACTBEHHOCTM U  U3MEHYHUBOCTHU.
HyxknenHoBble KucinoThl. JIokanu3anus NeHETHYECKOro Marepuana B KieTke. Jlenenue
kietok. Permukanus JIHK. OcHoBHas jormMa MonekyispHoit Ouonoruu. Tpanckpumnus.
Tpancaauusa. Myranuu.

3aKOH rOMOJIOTMYECKHX PAJIOB B HACJIEICTBEHHON n3meHnunBoctd H.M. BaBunosa

B 1920 1 2020 rr. [leMOHCTpaIus BUAECOPOIUKOB.,

JlabopamopHnule u npakmuueckue pabomoi
[Ipaktuueckas padota «MoaupukalnoHHAs U3MEHYMBOCTH B MPUpoe» (coOpaTh
Y CPABHUTH JIUCThS, LIBETKU C OJHOTO PACTEHUS U/UIIU C PA3HBIX).

Uccnenoatenbekas padora «['MO — 310 MyTaIiuu Uid MOIUMUKAIIAN ?»

3. Un:xeHepus B 6uosiornu pacrenuii (15 4)

Knerounast u reHHasi UH)KEHEPHUS pACTEHUM JJ1s1 Pa3BUTHUSI CEJIEKITUU.

[IpupoaHO-TpaHCTE€HHBIE PACTEHHUS.

Pactrenus-6uodabpukm.

buoTtexHonorndyeckre MEeTo bl B CEJICKIIMU PACTEHHUIA.

['eHeTnUeCcKOE€ pPENAKTUPOBAHUE KYJIbTYPHBIX pACTCHUH. YUYeM TeHEeTHYEeCcKoe
pPEIAKTHPOBAHUE OTINYACTCS OT FT€HETUYECKOW MO IH(pUKAIUH.

[Torck HOBBIX T€HOB-MHUIIIEHEH: CyIeCTBYoIIHe MeToauku. [Iposeacuue in silico
aHaJIn3a.

I'enHass wHXeHepUs 3€PHOBBIX KyJIbTyp. ['€HHash WHXKXEHEpHUsS XJIOMYaTHHUKA.
['ennasa wHxxeHepusi Tomata. ['eHHass WHXEHEpUsi COW. |'eHHas WMHXKEHEpHUs TUIOOBBIX

KynbTyp. ['eHHas unxeHepus kaprodens. J[eMOHCTpalys BUAECOPOIHKOB?,
YIAbTY

Jlabopamophule u npakmuueckue pabomoi
[MpakTrdeckas padora «IIposeaenwue in Silico ananm3a 11 MOMCKA HOBBIX T€HOB-

MUILIEHEN I peJaKTUPOBAaHUS KYJIbTYPHOTO pacTeHUs (Ha BHIOOD)».

4. UnkeHepusi B OMOJIOTHH KMBOTHBIX (5 1)
CoBpeMeHHBIE METOJIbl B JKMBOTHOBOJICTBE: TPAHCIUIAHTALMS 3IMOPHOHOB,

XUMCPHBIC ) KUBOTHBIC, KIIOHUPOBAHHUC.

! Cm. mpunosxenue.
2 CM. IPHIIOKEHHME.
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I'ennas HHXXCHCPUS B ) KUBOTHOBOJICTBC.

JlabopamopHule u npakmuueckue pabomoi

[TpakTrdeckas padora «IIposeaenwue in Silico aHanwM3a 1)1 MOMCKA HOBBIX 'EHOB-
MULIEHEHN I PeIaKTUPOBAHUS KUBOTHOT0» (Ha BBIOOD).

UccnenoBatenbckas pabora «['eHHas WHXKCGHEPHUS JKUBOTHBIX: apTryMEHTBHI

3a ¥ IPOTHUBY.
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TEMATHYECKOE IINTAHUPOBAHUE

Tembl 3auamui

Konuuecmeo

yacoes

OcHosHoe codepoicanue

«ATPOTEXHOJIOTMU HACTOsIIEro u oOyaymiero». 10 kiacc

1. buorexHonorus Kak Hayka

4

Hctopust BOSHUKHOBEHUS HAYKH,
OCHOBHBIC pa3zeibl, CBSI3b
OMOTEXHOJIOTUU C IPYTUMH HayKaMu
(bmostoruei, 00TaHUKOM, 300JIOTHEH,
MUKpPOOHOIOTHEeN, OMOXUMUEH,
bu3uooruel, TeHETUKOMH,
MEJIUIIMHON) U OTPACTISIMH
MIPOMBIIIJICHHOCTH (ITUIIEBas, JerKasi),
CEJILCKOT'0 XO351CTBA
(’KMBOTHOBOJICTBO, PACTEHHEBO/ICTBO)
Y 3/IpaBOOXPAHEHUEM, U3BECTHBIC
By3bl 1 HUU, cBs3anHBIE

¢ OMOTEXHOJIOTHEIA:

®UII buorexnonmoruu PAH,

®I'bBHY BHUNCB,

®I'bHY ®UILL BUP,

®I'bBHY BHUUCXM,

Buowt oesmenvnocmu obyuarowuxcs

PackpbIBaTh coniepkaHie TEPMUHOB
Y TIOHSITHIA: HayKa, OMOTEXHOJIOTHS,
arpoOMOTEXHOJIOTUH.

OnuceIBaTh MPOIECC BHITOTHEHUS
HCCIIEIOBAHUM M IPOTHO3UPOBATH
PE3YIBTATHI SKCIIEPUMEHTOB.
XapakTepu30BaTh OCHOBHBIC HAYUHBIE
IIIKOJIBI B 00J1ACTH OMOTEXHOJIOTHH.
Paznuuaars pazaensl OMOTEXHOIOTHH
KaK HayKH.

CpaBHUBATH CBsA3b OMOTEXHOJIOTHHU
C Pa3IMYHBIMH OTPACISIMHA HAYKH U
IIPOMBIIIJIEHHOCTH.

BBISABIATE pa3anyus MexXTy
pazaenaMu OMOTEXHOJIOTHH.
dopMyaupoBaTh U OOBSICHATH

MIPUHLIUI Pa3BUTHS HAYKHU
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Temwbl 3auamui

2. O01me noHATHS

OMOTEXHOJIOTUHA

Konuuecmeo

yacoes

OcHosHoe cooepoicanue

®I'BHY Ullul" CO PAH,

OI'AOY BO MOTHU,

dI'bOY BO MI'Y,

dI'bOY BO CIIoI'Y,

OI'AOY BOHI'Y,

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

CoBpeMeHHbIE HANPABJICHUS PA3BUTHUS
arpoOroTeXHOJOTHI. MeToab

OMOTEXHOJIOTHH B HAYKC U IIPAKTUKC

[TonsiTe OMOTEXHOIOTHHU. 3a4eM
YEJIOBEKY OMOTEXHOJIOTHH, B YEM UX
MPEUMYIIECTBO Mepe]l XUMUYECKUM
cuHTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJIOTUH: TIPOMBIIIICHHBIC
MHUKPOOPTAHU3MBbI, KJIETKH U TKAaHU
pacTEHHH, )KUBOTHBIX.

[IpakTrueckast padota «IIpumepsl

Buowt desmenvnocmu obyuarowuxcs

OMOTEXHOJIOTUH.

BrImostHeHHEe MPpeAI0KEHHBIX
UCCJIeI0BATEIBCKUX PalboOT:
«Co3manre OUOJIOTMYECKU aKTHBHBIX
n00aBOK ¥ BATAMUHOBY, «BbIBeIeHNE
HOBBIX COPTOB PACTCHHM, ITOPO/T
KUBOTHBIX C 3aJJaHHBIMH
cBoiicTBaMmn», «Co3/1aHne OaKTepui,
CIOCOOHBIX TIepepadaThiBaTh HEPTH

U YCTPaHsTh MOCIIE/ICTBUSA €€
Pa3IUBOB: TUTFOCHI U MHUHYCBI.
Okckypeus «bUOTEeXHOIOTHS: HayKa

Y )XU3Hb» B By3 muin HU
PackpriBaTh conepikaHne TEpPMUHOB

Y TIOHATHI: 00BEKTHI OMOTECXHOJIOTHH,
KJIETKU U TKaHW PACTEHUMU, KUBOTHBIX,
MUKPOOPTaHU3MBI.

OnuceIBaTh MPOIIECC
OMOTEXHOJIOTUYECKOTO MMPOU3BOCTBRA.
XapakTepru3oBaTh Pa3InuHbIC

00BEKTHI OMOTEXHOJIOTHIA.
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Temwbl 3auamui

3. Ocobennoctn

arpoOMOTEXHOJIOTHHI

Konuuecmeo

yacoes

OcHosHoe cooepoicanue

IIPUMCHCHUA OMOJIOTMYECKUX

00BEKTOB B TBOEH KU3HU)

[enn u 3amaun arpoOMOTEXHOIOTHH.
OCHOBHBIE OOBEKTHI
arpoOMOTEXHOJIOTHH.

buorexHoornueckune moaxoabl

Buowt desmenvnocmu obyuarowuxcs

Pa3znmuyaTh IpOMBIIIIICHHBIC
MHUKPOOPTaHU3MBI, KIIETKH U TKaHU
pacTCHUI, )KUBOTHBIX KaK
OMOTEXHOJOTUYECKUE OOBEKTHI.
CpaBHUBATh MEXy CO00M MpoIecCh
XHUMHYECKOTO CHHTE3a U
OMOTEXHOJIOTUH.

BrisBisate Hanbosee 3G heKTuBHBIC
O00BEKTHI OMOTEXHOJIOTHH.
XapakTepu3oBaTb 0COOEHHOCTH
CTpOoeHUS U QYHKUIUU Pa3TUIHBIX
OMOJOTUYECKUX OOBEKTOB.
dopmynupoBaTh U OOBSICHATD
IPUHIIAT PaOOTHI
OMOTEXHOJIOTUYECKOTO MMPOU3BOACTBA
BBIOpAHHO TPYMIIBI BEMECTB/
MaTepHaIOB

PackpriBaTh copepxaHue TEpPMHHOB
Y TIOHSATHI: COXpPaHEHUE PACTCHUIN

Y )KUBOTHBIX, BUJIBI KOJUTCKITUI

IF€HETUYECKOr0 pa3HOOOpasusl.
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Temwbl 3auamui

Konuuecmeo

yacoes

OcHosHoe cooepoicanue

JUTSI HAJISKHOTO COXpaHEHUS
KOJUTCKIM I TeHETUYECKUX PECYPCOB
pacTeHUM U )KUBOTHBIX. [IOHATHS

0 IOJIEBLIX, IN VItro

¥ KPUOKOJUICKIHUSX. POCT 1 pazBuTHe
YKUBOTO 00BEKTA B 3aMKHYTOM
CUCTEME B KOHTPOIUPYEMBIX
YCIIOBHUSAX: KaK 3TO BO3MOYKHO.
OcCHOBHBIE TOMEIIECHUS

JUTSI TIOJTHOLIEHHOM paboThI
JabopaTopuu OMOTEXHOJIOTUH
(TaMuHapHasi KOMHaTa, CBETOBas,
aBTOKJIaBHAsI KOMHATHI, TTIOMEIIICHNE
JUTSI IPUTOTOBJICHUS TTUTATEIIHBHBIX
cpeln, MoedHas): UX GyHKIIHOHAT

1 0COOEHHOCTH.

OcHoBHbIE TPUOOPBI

JUTSI OpTaHHU3AIUH JTA00PATOPHUH
OMOTEXHOJOTUH, UX (DYHKIHH

Y BO3MOKHOCTH (aBTOKJIAB,

CyX0XapoBoil mKad, TUCTUILIATOD,

Buowt desmenvnocmu obyuarowuxcs

OnuceBaTh NPOLECC COXPAHEHUS

Y Pa3MHOXKEHUS PaCTECHUN

B KOHTPOJINPYEMBIX YCIIOBHUSIX CPEJIBI.
Xapakrepu3oBath (a3bl pocTa

Y Pa3BUTHS PACTCHUH B 3aMKHYTOU
CUCTEME.

Pa3nuuars npenmyiiecTsa

Y HEJJOCTATKU PA3JIMYHbIX TUIIOB
KOJUJICKIINH.

CpaBHUBATH 3TaIbl pabOTHI

B J1Ja0OpaTOpUU OMOTEXHOJIOTHUH.
BrisBisaTe Hanboee 3G heKTUBHBIC
npUEMBI JIsl COXpaHEHUS 00pa3IoB
pPacTeHUH U )KUBOTHBIX.
XapakTepu3oBaTh 0COOCHHOCTH
CTpoeHUs! U GYHKIIUU 00pa3IoB
pacTeHUM.
DopMyIupoBaTh u OOBSCHSTH

MIPUHIUI KPHOKOHCEPBALUYU PACTEHUM
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Temwbl 3auamui

Konuuecmeo

yacoes

OcHosHoe cooepoicanue

pH-meTp, Bechl, JlamuHap-00KC,
CTepUIIM3aTOP HHCTPYMEHTOB,
CBETOBAs YCTAHOBKA, KJIMMATHYCCKas
Kamepa, Y O-uonusarop,
XOJIOIUIILHUKH JIJIST XpaHEHUS
MUATATEJBHBIX CPE U JIp.).
HNHCTpyMEHTBI 1)1 IPUMEHEHUS
METOJI0B OMOTEXHOJIOTUH PACTCHUN
(mpenapoBalibHAs UTJa, CKAIbIIEIb,
MUHIET, HOXKHUIBI). OCHOBBI TEXHUKH
6e30macHOCTH TIpH paboTe

¢ npudopamu. OCHOBHBIE TPUOOPHI
JUTSI OpraHu3aIuy J1abopaTopuu
OMOTEXHOJIOTHH: aBTOKJIaB,
CYX0>kapoBoil mkad, UCTHILISATOP,
pH-meTp, Bechl, laMmuHap-00KC,
CTEpUIIN3AaTOP HHCTPYMEHTOB,
CBETOBAsl YCTAHOBKA, KJIMMATHYECKas
kamepa, Y ®-uonuzarop,
XOJIOMUILHUKH JIJIST XpaHEHUS

MUTATEIBHBIX CPEIl U AP.

Buowt desmenvnocmu obyuarowuxcs
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Temwbl 3auamui

4. KynbpTypa KJIETOK U TKaHEH

Konuuecmeo

yacoes

OcHosHoe cooepoicanue

NHCTpyMEHTBI 17151 MPUMEHEHUS
METOJ0B OMOTEXHOJIOTUM PACTCHUM:
MpenapoBabHAs UTJIA, CKAJIBIENb,
MUHIIET, HO)KHULIBI.

[TpakTuyeckast pabora «KynbrypHoe
pacTeHue B KyJIbTypaJbHOM COCY/IE:
OTIUIIIN PACTCHUE B MMPOOUPKE.
Uccnenosarensckast pabora «Poct
YEPEHKOB PACTEHUI B BOJE C Pa3HbIM
ypoBHEM pH»

MeToabl KyJIbTYphI KIIETOK U TKaHEN

B cenekuu. KammycHast KynbTypa.
KynbTypa K1eTok u arperatoB KJIETOK.
Kynberypa npororutactos. [lonyuenue
COMATHYECKHX THOPUIOB METOJIOM
CIIVSIHUS U30JIMPOBAHHBIX
MIPOTOIIACTOB.

Knerounas cenexkuus. Mcnonb3zoBanue
TarIOUJNH B CEJICKINH.

[Ipumepsl npUMEHEHUS KYJIBTYP

KJIETOK U TKaHCH B Hay4YHBIX

Buowt desmenvnocmu obyuarowuxcs

PackpsiBaTh coepkaHie TEPMUHOB
Y TIOHATUI: KaJIyC, IPOTOILIACT,
COMATUYECKUI TUOPU/I, TATLIOMI,
HITaMM.

OnuceIBaTh MpoIIECC
KyJbTUBUPOBAHUS KJIETOK U TKaHEH
pPacTeHUH U )KUBOTHBIX.
XapakTepu30BaTh Pa3HbIE TaIIbI
KyJbTUBUPOBAHUS KJIETOK U TKaHEH
pacTeHUH U )KUBOTHBIX.

BroisBisite Haubosee 3 hexkTuBHbBIC
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Temwbl 3auamui

Konuuecmeo

yacoes

OcHosHoe cooepoicanue

WCCIICIOBAHUSAX U B TIPAKTHKE
pasnnunbix HUW: 3HakomcTBO

C JIUTEPATYPON — HAYUYHBIMHU
yOIMKAIUSIMHU 110 Pa3HbIM 00BEKTaM
(MHKpPOOBI, pacTEeHUSs, )KUBOTHBIE).
XapaKkTepUCTHKA KIIETOK,
KyJbTHBUPYEMBIX IN Vitro.
Mop@doreHeTHYeCKUE Ty TH Pa3BUTHS
KJIETKH IN Vitro.

N3BecTHBIE KOJIIEKIUN
OMOTEXHOJOTUYECKUX OOBEKTOB —

UX POJib, 3aJ1a4H, COCTaB, IPUMEPHI
(in vitro KoJuTeKIMK pacTeHHUH,
KOJUTICKIIMH IITAMMOB
MUKpOOpranu3MoB. CeMuHap

10 ITIPOYUTAHHOU JINTEPATYPE,
JTOKJIaJIbl O0yJarouxcs).
bruoTtexHomorus mpou3BoOACTBA
KyJbTYPHI KIIETOK, TKAHEH U OPTaHOB

pacTeHuM.

Buowt desmenvnocmu obyuarowuxcs

METObI KYJIbTUBUPOBAHHUS KIETOK

Y TKaHEW PACTEHUH, )KUBOTHBIX,
MHUKPOOPTraHU3MOB.
XapakTepu3oBaTh 0COOEHHOCTH
CTpoeHUs U QYHKIINU KIIETOK

Y TKaHEW PACTEHUH, )KUBOTHBIX,
MHUKPOOPTraHU3MOB.

dopMyaupoOBaTh U OOBSICHATH
MIPUHIUIN BBIKMBAEMOCTH, POCTA

Y Pa3BUTHUS KYJIbTUBUPYEMBIX KIETOK

U TKaHEU
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Temwbl 3auamui

5. IlutaTenbHbIE Cpeabl

JUTSL arpOOMOTEXHOIOT U

Konuuecmeo

yacoes

OcHosHoe cooepoicanue

[TpakTyeckas padora «IIporormactsl
KJIETOK.

Uccnenoarenbckas paboTa
«CylecTBYIOIME KOJJIEKIIUH KIETOK
¥ ITaMMOB B Poccuu u ux posib

B Pa3BUTUU F€HETUYECKUX
TEXHOJIOTHI.

Uccnenosarenbckas paboTa

«I".J1. KaprieueHKO KaK reHEeTHK-
AKCIIEPUMEHTATOP U OMOTEXHOIOT
Maxkpo- 1 MUKPOIJIEMEHTHI,
VCTOYHUKU YIJIEBOJOB, BATAMUHBI,
YKEJIMPYIOLIUE areHThl. TUIbI
IIATATEJIBHBIX CPEM — KUIKUE

Y TBEpJBIE.

[InuTaTenbHbIE CpEbI

JUTsl OMOTEXHOJIOTUU PACTCHHUIA.
Pa3paboTka HOBBIX MUTATETHHBIX
Cpell, B TOM YKCJIE BKIKOYAKOIMIUX
OMOCTUMYIIATOPHI U APYTUe

peryasaTopsl pocta. MeToabl

Buowt desmenvnocmu obyuarowuxcs

PackpsiBaTh coepkaHie TEPMUHOB
Y TIOHSATUI: UTATENbHAS Cpelia,
KOMIIOHEHTBI IUTATEIIBHON CPEJIbI,
pH pactBopa.

OnuchIBaTh NPOLIECC MPUTOTOBIEHUS
MATATENBHBIX CPEM ISl PA3HBIX
O0OBEKTOB.

XapakTepu3oBaTh MPOLECC
MIPUTOTOBJICHHS ITUTATENBHBIX CPEL

B 3aBUCUMOCTH OT BHIOPAHHOTO

00BEKTA UCCIICTOBAHMS.
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Temwbl 3auamui

Konuuecmeo

yacoes

OcHosHoe cooepoicanue

ONTUMU3AIUY TTUTATEIbHBIX CPEI.
OCHOBHBIE KOMITOHEHThI MUTATEIBHBIX
cpen (MakpodJIeMEHTHI,
MUKPODIJIEMEHTHI, UCTOYHUKH
yIJIepOJia, BATAMUHBI, KETUPYIOLINE
areHThl, PETYJISITOPBI POCTA).

Yposens pH niuraTenbHON Cpebl

U €ro BJIMSHUE Ha PA3BUTHE PACTEHUM.
Becsl, pH-meTp.

Jlabopatopnas padota «IlutarensHbie
Cpeabl U YCIOBUS KyJIbTUBUPOBAHUSA,
KYJIbTYpPbl PACTUTEIBHBIX KIETOK

Y TKaHEW».

[MpakTuyeckas pabora
«IIpurotoBneHne CTOKOBBIX
(MaTOYHBIX) paCTBOPOB MaKpo- U
MUKPO3JIEMEHTOB MUTATEIBHOMN Cpebl
no nponucu Mypacure u Ckyray.
[IpakTuueckas pabota
«IIpuroroBneHre NUTATEIBHBIX CPEL

JUTS BBEJICHUS B KYJIBTYpY N Vitro»

Buowt desmenvnocmu obyuarowuxcs

PaznmuyaTh THIBI MUTATEIBHBIX CPEJT

B 3aBUCUMOCTH OT 33J1a4u
KyJIbTUBUPOBAHUS.

CpaBHUBATh paCTBOPHMOCTD BEIIICCTB
BO BpPEMS IIPUTOTOBJICHUS
UTATENIbHBIX cpell. CpaBHUBATH THITHI
MUTATCIIBHBIX CPEJl B 3aBUCUMOCTH

OT UX COCTaBa.

BbIsIBIISITE HanboJee BaKHbIE
KOMIIOHEHTBI ITUTATEIIbHON Cpebl

U TIPOTHO3UPOBATH A PeKT

OT HEXBAaTKH KaXKJ[OTO

U3 KOMIIOHCHTOB.

XapakTepu3oBaTh (PYHKIIMU
KOMITOHEHTOB MU TATEIbHBIX CPE]I.
dopmynupoBaTh U OOBSICHATH
MPUHIIAI KyJIbTUBUPOBAHUS PACTEHUIN
Ha TMTUTATENBHBIX CPeaX Pa3IuyHOTO

cocCTaBa
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Temwbl 3auamui

6. PerynsaTopsl pocTa Kak
(dakTopbl ycrexa

OMOTEXHOJIOTUU PACTEHHM

Konuuecmeo

yacoes

4

OcHosHoe cooepoicanue

Poct u pa3zButue pacteHun.
OcranpHble TAIlbl OHTOTEHE3A.
OO6mre 3aKOHOMEPHOCTH pOCTa
pacTeHUM.

OcHoOBHBIE KJ1acChl (PUTOTOPMOHOB
(ayKCHHBI, ITATOKUHUHBI,
ru66epenunel, ABK, atunen u np.)
U uX (QYHKIMH Ha Pa3HbIX 3Tamax
Pa3BUTHS PACTEHUSI.

N3BecTHBIE reHETHYECKHE
MEXaHU3MbI, KOHTPOJIUPYIOIINE POCT
Y Pa3BUTHE PACTCHUU.

DOHJIOT€HHBIE U YK30TCHHbBIC
pPETYIATOPBI pOCTa PACTEHUI

B IIpOOUpKE.

Jlabopatopnas pabota
«Denorunuyeckas oleHKa pocTa

Y Pa3BUTHS PACTEHU B 3aBUCUMOCTH
OT Hamu4usi GUTOTOPMOHOB

B MUTATEJILHOU Cpeie»

Buowt desmenvnocmu obyuarowuxcs

PackpeiBaTh cogepkaHue TEPMUHOB
Y TIOHSTUN: PUTOTOPMOHBI,
PETYJISITOPBI POCTa PACTCHUM.
OnuceiBaTh NpoOIIECC POCTA

Y Pa3BUTHS PACTCHUIA.
XapakTepHu30BaTh MNPOLECC POCTA

Y Pa3BUTHS PACTCHUH B 3aBUCUMOCTH
OT T€HOTHUIIA U OKPYKAIOIINX
YCJIOBUH.

PasznuuaTe GyHKIUM PEryIsTOPOB
pocra.

CpaBHUBATHh PYHKIIUU PETYISTOPOB
pocrTa.

BoisBnsATh QyHKIMH pEryasiTopoB
pocTa 1Mo Mpe/IoKEHHBIM 3P heKTaMm.
XapakTepu3oBaTb 0COOCHHOCTH
CTpoeHUS U QYHKIIUN PA3TUIHBIX
(UTOrOPMOHOB.

DopMyaupoBaTh U OOBSICHATH
MPUHIUIT BO3AEHCTBUS (PUTOTOPMOHOB

Ha POCT U Pa3BUTHE PACTEHUM
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Temwbl 3auamui

/. BUOTEXHOJIOTUsI PACTEHUI

Konuuecmeo

yacoes

10

OcHosHoe cooepoicanue

Bo3MoxHOCTH TpUMEHEHNS

arpoOMOTEXHOJIOTHH B CENEKITNH,

CCMCHOBOACTBC U IIMTOMHHUKOBOACTBC.

bose3Hyu 1 UMMYHUTET paCTCHUM:

ot H./. BaBunoBa 10 COBpEMEHHOCTH.

YckopeHHas ¥ TpaauIuoOHHAas
CEJICKITUS: COKpaIllacM CPOKH
TIOJTYYCHHS HOBBIX COPTOB. OCHOBHBIE
METOJIbI CeNeKIuu. [ nuépuan3zamnusi.
®opmbl oT60pa. OCHOBHBIE
HAIPABJICHUS CENEKIINU: YITYUIlIeHHE
YPOKAUHOCTH, YCTOMUYUBOCTH

K OMOTHYECKHM U a0MOTHYCCKUM
dakropam.

O310pOBJIEHUE PACTEHUI OT BUPYCOB

C IIOMOIIBIO METOIOB OMOTEXHOJIOTHUH:

METOJIbI KYJbTYPbI allMKaJIbHBIX
MEpPHUCTEM, TEPMOTEPAIIHH,
XEMOTEpaNuu, KpHOTEPATTUH

Y KOMIUIEKCHOM Tepanuu. [lonyueHue

O340POBJICHHOT'O ITOCAA0OYHOI'O

Buowt desmenvnocmu obyuarowuxcs

PackpriBaTh cofiepkaHue TEPMUHOB
Y TIOHSITUM: CEJICKIIHSI,
CEMEHOBO/ICTBO, TUTOMHHUKOBOJICTBO,
MUKPOPA3MHOKEHUE PACTECHUH,
03/I0POBJICHUE PACTCHU.
OnuceIBaTh NpoIIECC
MHUKPOPA3MHOXKECHUS PACTEHUN,
CO3JIaHUSI HOBOT'O UCXOJTHOTO
Marepuasa sl CeJIeKINH, 0TOopa,
03/I0POBJICHUSI PACTEHUI U MOJYYEHUS
03JI0POBJIEHHOI'O TTOCAI0YHOTO
Marepuania.

XapakTepu3oBaTh MPOIECC
YCKOPEHHOM Y TPAAUIIHOHHOU
CEJIEKIIMHY, MUKPOPA3MHOKEHHS,
03JI0POBJIEHUS] PACTECHUM.

Paznuuars MeTOAbI CENEKINH,
criocoObl 03/TOPOBIICHUS] PACTEHUH.
CpaBHUBATh METO/IbI CEJIEKIINH,
crocoOblI 037J0POBJICHUS PACTCHUIA.

BriaBisaTe HanOoI€e 1 HAUMEHEe
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Temwbl 3auamui

Konuuecmeo

yacoes

OcHosHoe cooepoicanue

Martepuaina — KiyoHeu kaprodens
Y Ca)KCHIICB TUIOJIOBBIX KYJIBTYP.
KynbTHBUpOBaHHE PACTUTEIBLHOTO
Matepuaia B KyJibType in Vitro:
OCHOBHBIC ITPUHIIUIIBI U MOJICITH

KyJabTUBUpOBaHus. Kamrycorenes,

CYCHIEH3UOHHBIE KYJIbTYPbI PACTCHUM.

Mukpopa3MHOKEHUE PACTCHUIA.
DKOHOMHUYECKHUH 3P DHEKT

OT BHEAPEHUS METOJ 0B
OMOTEXHOJIOTUU B PACTEHUEBOCTRBO.
Kpuoxpanenue pacteHuu.
Kpuonporekropsl.
[locTkpuoreHHas: pereHepanusi.
buosiornueckre cpeacTsa 3aluThl
pACTEHHI: MPEUMYIIIECTBA

Y TIEPCIEKTUBBI IPUMEHEHHUS.
TepMmoc u cocyn [Iproapa ¢ )KuaKkum

a30TOM, KpUOIIPOOUPKH.

Buowt desmenvnocmu obyuarowuxcs

¢ PeKTUBHBIE CTIOCOOBI MOTYUYEHUS
UCXOHOTO MaTepuasna

JUTS CeJIEKIIUH; 0310POBIICHUS
pacTEHHUM.

Xapaktepu3oBaTb 0COOCHHOCTH

U (QYHKIIMU METOJOB CEJICKIIUH,
CIIOCOOOB 03/10POBJICHUS PACTEHUH.
dopMyaupoOBaTh U OOBSICHATH
MPUHLUI TPAOULIUOHHON

U YCKOPEHHOM CENEeKINH, TPUHITUI
paboThI TOTO MM MHOTO METOAA

03JIOPOBJICHUS PACTCHUM

[TpakTueckas padora «Pa3mMHoOkeHUE

IMII0A0BBIX paCTeHI/Iﬁ YCPCHKOBAHUCM
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Temwbl 3auamui

HNTOT'O 110 MOAVIJIIO

Konuuecmeo

yacoes

34

OcHosHoe cooepoicanue

¥ MUKPOPa3MHOXCHHEM — ITPUMEP
MAaJIMHBI (MM 36MJITHUKH, €KCBHKH,
CMOPOIMHBI)».

[Mpaktuyeckas padota «BBenenue
pacTeHuii B KyJIbTypy in Vitro

Y TIO/I/ICPYKAHUE YUCTON KYJIbTYPhI

OKCIIJIAaHTOB).

IIpakTrueckas pabora «Pa3MHOXeHNE

KapTodens B IpoOHUPKE».
HccnenoBarensckas pabota

«Kak IMOJIy4aroT IMOTOMCTBO

BEr€TATUBHO Pa3MHOKAEMBIX KYJIBTYP

€CJIM HE CEMEHaMU 7»
HccnenoBarennsckas pabora
«BpIpamBaHue pacTEHUMN

B TIPOOUPKEY.

HccnenoBarenbsckas padora «Kak
00Kbsl KOPOBKa yposKail criacana —
0 COBPEMEHHBIX CITOco0ax

OMOJIOTMYECKOM 3alUThl PACTCHU I

Buowt desmenvnocmu obyuarowuxcs
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Temwbl 3auamui

Konuuecmeo

yacoes

OcHosHoe cooepoicanue

«CoBpeMeHHbIe OMOTEXHOJIOTHH B cejiekium». 11 kiaacc (34 1)

1. 'eneTnueckue pecypcbl

Poccuu

6

Buowt desmenvnocmu obyuarowuxcs

CTpaTGFPIPI COXpPAaHCHUA TCHCTUYCCKUX PaCKpBIBaTB COACPIKaHUC TCPMHUHOB

pecypcoB. CoxpaHEeHHUE paCTEHUM

In situ u ex situ.

buopecypcubie komnekiuu Poccun.
Kosnekuus reHeTuuecKux pecypcoB
pactenuit BUP. T'epbapuii BI1H.
Kosnekuus reHeTuu4ecKuX pecypcoB
>kuBoTHBIX BHUUI PK. Komnexkun
kieTok u mramMoB BHUMCXM.
HccnenoBarenbckas paboTa

«ITo matepuanam dopyma

«I'enernueckue pecypcol Poccun»

Y TIOHATUM: COXpAaHEHUE PACTCHUM
in situ u ex situ.

OnuceIBaTh MponeccC COXpaHCHU

pacTeHuii B ycaoBusx in Situ u ex Situ.

XapakTepu30BaTh CIIOCOOBI
COXpaHCHI/UI paCTCHI/Iﬁ B YCJIOBI/IHX
in situ u ex situ.

PaznmnuaTth criocoObI COXpaHCHUA

pacTeHuii B ycIoBHsX in Situ u ex Situ.

CpaBHUBaTh OCOOCHHOCTHU
COXPAaHEHHS PACTCHUI B YCIOBHSIX

in situ u ex situ.

BrisiBnsate Hanbomnee 3¢ pexTuBHbIN
npuEM JIJIs1 COXpaHEHUSI KOHKPETHOTO
oOpa3ia pacTeHUH.
XapakTepu3oBaTh 0COOCHHOCTH

U QyHKIUY.

DopmMyIHPOBATh U OOBICHATH

33



Temwbl 3auamui

2. OCHOBBI T€HETHUKU

N CCIICKIINHN

Konuuecmeo

yacoes

OcHosHoe cooepoicanue

HacnenctBeHHOCTh U N3MEHUYMBOCTD —
OCHOBHBIC CBOMCTBA JKUBBIX
opraHu3MoB. I3MeHUnBOCTH
MyTaIllMOHHasl U MOAU(DHUKAIIMOHHAS.
['en — maTrepuaabHbIN HOCUTETb
HaCJIEICTBEHHOCTH M U3MEHUYHUBOCTH.
HyxiienHOBBIE KUCITOTHI.

HOKaJII/I3aHI/IH TCHCTUYCCKOTI'O

MaTtcpualia B KJICTKC. ILGJICHI/IG KJICTOK.

Pennmukanusa JIHK. OcHoBHas gorma
MOJICKYJISIPHOM OMOJIOTHH.
Tpanckpunuus. TpaHcaAus.
MyTtanumu.

3aKOH TOMOJIOTHYECKUX PSIIOB

B HACJIE/ICTBEHHOI M3MEHYMBOCTHU
H.A. BaBunosa B 1920 u 2020 rr.
[IpakTuueckas pabota
«MonudukamoHHasi U3SMEHYUBOCTh

B IIpupojie» (coOpath U CPaBHUTH

Buowt desmenvnocmu obyuarowuxcs

IPUHIMII N Situ 1 eX Situ coxpaHeHusI
F€HETUYECKUX PECYPCOB PACTEHUM
PackpeiBaTh copep:kaHue TEPMUHOB
Y TIOHSITUM: HACIIECTBEHHOCTb,
n3MeH4YuBOCTh, T'eH, JIHK, PHK,
0€JI0K, 3aKOH TOMOJIOTHYECKHUX PSJIOB
B HACJICJICTBEHHON M3MEHUYHBOCTH.
OnuceIBaTh MPOSIBJIICHUS
MOAU(UKAITMOHHON U MyTallUOHHON
n3MeHYMBOCTH, cTpoenne [JTHK

nu PHK, GenkoB.

XapakTepu3oBaTh CTPOCHUE

1 QYHKITUH HYKJIEHHOBBIX KHCJIOT,
OEJIKOB.

PaznuyaTh THIIBI N3MEHYHUBOCTH.

CpaBHUBATh MYTalIMOHHYIO

" MOI[I/I(I)I/IKaHHOHHy}O HN3MCHYNBOCTD.

BrisBnsaTe MomuQ UK ¥ My TAITHH.
XapakTepu3oBaTh 0COOCHHOCTH
u ¢pyukiuu JIHK, PHK, Genkos.

DopmMyIHPOBATh U OOBICHATH
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Temwbl 3auamui

3. Unxenepus

B OMOJIOTUU PACTEHUM

Konuuecmeo

yacoes

15

OcHosHoe cooepoicanue

JIMCTHSI, IBETKHU C OJTHOTO PACTCHUS
W/WJU C Pa3HbIX).
Uccnenoarenbckas padora «['MO —
ATO MYTAIUU WK MOJIU(PUKAIIU 7
Knerounast u reHHasi UH)XEHEPUS
pacTeHul 19 pa3BUTHUS CEJICKIIUU.
[IpupoaHO-TpaHCTE€HHBIE PACTECHUS.
Pacrenus-6uodadbpuku.
buorexnoornueckne MeTOAbI

B CEJICKIIMM PACTEHMUIA.
I'eneTnyeckoe perakTUpoOBaHUE
KYJIbTYPHBIX pacTeHul. Yem
FEHETUYECKOE PEeIaKTUPOBAHUE
OTJIMYACTCS OT FT€HETUYCCKOM
MOAU(DUKAITUH.

ITorck HOBBIX T€HOB-MUIIICHEH
CYIIECTBYIOIIHE METOIUKHU.
ITposenenue in silico ananuza.
['eHHass MH)KEHEPHUSI 3€PHOBBIX
KyJIbTyp. ['eHHas uHKeHepus

XJonyaTHuKa. ['eHHas HNHIXCHCPHUA

Buowt desmenvnocmu obyuarowuxcs

IIPUHLIUI JEUCTBUS 3aKOHA
TOMOJIOTHUYECKUX PAIOB

B HaCHCI[CTBeHHOf'I U3MCHYHMBOCTHU

PackpriBaTh cojepkaHie TEPMUHOB
Y TIOHSTHUI: KJICTOYHAS ¥ TeHHAs
WHXXEHEPUs PACTCHHM, TCHETHYECKOE
penaktupoBanue, ' MO, in silico
aHaJu3.

OnuceIBaTh NPOLECC KICTOUHOM

Y TCHHOW MHXCHEPUU PACTCHUM,
MPUHIIUIIBI TEHETUYECKOTO
penaktupoBanus, co3ganue MO,
sTamnsl iN Silico ananuza.
XapakTepu3oBaTh COBPEMEHHBIC
JOCTUKEHUSI TCHHOU U KJIIETOYHOMU
WH)XCHEPHUHU Pa3HBIX BUJIOB PACTCHUM,
npoBenenue In silico ananuza.
PaznnuaTh reHHYIO U KJIETOYHYIO
WHXEHEPUIO.

CpaBHUBATh OMOTEXHOJIOTMYECKHE
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Temwbl 3auamui

4. nxenepus

B OMOJIOTNH YKUBOTHBIX

Konuuecmeo

yacoes

OcHosHoe cooepoicanue

toMaTa. ['eHHast HHKECHEPHUS COH.
I'eHHAs MHKCHEPHS TLIOJOBBIX
KyIbTyp. [ €HHAsT HEOKECHEPHS
KapTodens.

IMpaktuyeckas pabora «IIpoBeaeHue
in silico ananu3a I MOMCKa HOBBIX
T€HOB-MUIIIEHEH IS peIaKTHPOBAHUS

KyJbTYPHOTO pacTeHus (Ha BHIOOD)»

CoBpeMEHHBIE METO/IbI

B )KUBOTHOBO/ICTBE: TPAHCIJIAaHTAIUS
YMOPHOHOB, XUMEPHBIC JKUBOTHBIC,
KJIOHUPOBaHUE.

['eHHas uH)XeHepus

B JKUBOTHOBO/ICTBE.

[Ipaktuueckas padota «lIpoBenenue
in silico amann3a Qg moMCcKa HOBBIX
T€HOB-MHIIIEHEH I peIaKTUPOBAHUS

YKUBOTHOTO» (Ha BBIOOD).

Buowt desmenvnocmu obyuarowuxcs

METOJbI B CEJEKIUU PACTCHUN.
BbISBIATH paznuuns MExXIy
TEHETUYECKUM PEIAKTUPOBAHUEM

U T€HETUYECKOU Mo upuKaime.
XapakTepu3oBaTh 0COOCHHOCTHU

U QYHKIUU.

dopMyupoBaTh U OOBSICHATH
MPUHIAIN KJIETOYHOW U TEHHOMN
VH>XEHEPUU, TEHETUYECKOTO
PEIAKTUPOBAHUS U TEHETUYECKOM
Moau(pUKAITAN

PackpsiBaTh coqiep:kaHre TEPMUHOB
U TIOHSITHUH.

OnuceIBaTh TPAHCIIAHTAIIAIO
SMOPHOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBaHHUE.

XapaKkTepru30BaTh TPAHCIJIAHTAIIHIO
SMOpPHUOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBAHHUE.

PaznuyaTe TpaHCILUTAaHTALIUEO

SMOPHOHOB, XUMEPHBIX JKUBOTHBIX,
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Temwbl 3auamui

NTOI'O 11O MOAYJIIO
OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

Konuuecmeo

yacoes

34
68

OcHosHoe cooepoicanue

Uccnenosarenbsckas padota «I'eHHas
UHKEHEePHUs )KUBOTHBIX: apI'yMEHTHI

3a U IPOTHUBY

Buowt desmenvnocmu obyuarowuxcs

KJIOHHPOBAHHUE.

CpaBHUBATh TPAHCIUIAHTALIMIO
AMOPHUOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBaHUE.

XapakTepu3oBaTh 0COOEHHOCTH

U QYHKIUU.

®opmynupoBaTh U O0BSICHATD
MPUHIIUI T€HHOW UH)XEHEPUH,
I€HETUYECKOI0 PeJaKTHPOBAHUS

U TEHETUYECKON MOAUDUKALINH
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HPUJIOKEHUE. ®NJIBMbI U 3AIIUCHU TEJEBU3UOHHBIX ITPOI'PAMM

«ATpoOTeXHOJ0ruM HacTosmero u Oyaymero». 10 kiace

Tema 1. Buomexnonozcusn Kak Hayka

Hoxymenrtanbubiii punibm Ceprest bpunesa «HoBbli cBet. Hukomnait BaBunoy. —
URL.: https://smotrim.ru/video/2618068

Joxkymentanbubii punibM «CemeHa, KOTopble crnacyT yenoBedectBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

Mopyab «CoBpeMeHHbIe OMOTEXHOJIOTUM B ceekium». 11 kiace

Tema 1. I'enemuueckue pecypcol Poccuu

JlokymeHTanbHbl GuabM «30JI0TOM 3eseHbId 3anac». 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. Ocnogwbl cenemuku u celeKyuu

dunbpmbl U3 nukia «Martpuna Hayku». Science and plants. Hayka u pacrenus.
3epHo6oboBsie. — URL: https://www.youtube.com/watch?v=nCfodl1Fpa8

Tema 3. Huircenepus 6 ouonozuu pacmeHnuil

dunbmbl U3 nukiIa «Martpuna Hayku». Science and plants. Hayka u pacrenus.
I'enetnueckoe penaktupoBanue. — URL: https://tvspb.ru/programs/releases/107337/
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