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HOACHUTEJIBHAA 3AIIMCKA

AKTYaJIbHOCTH U Ha3HAYEHHE MPOTrPaAMMbI

PaGouass mnporpamma Kypca BHEypouHOW gesarenbHocTH «COBpEMEHHBIE
arpoOMOTEXHOJIOTUNY IS CPEIHEro o0Imero oo6pa3oBaHus (majiee — Mporpamma)
pa3paboTaHa B COOTBETCTBHH ¢ TpeOoBaHmsMH DefepatbHOr0 TOCYIapCTBEHHOTO
o0pa3oBaTeIbHOTO CTaHaapTa cpeaHero obdbmero oopazoBanus (OI'OC COO),
OpUEHTHpPOBaHA Ha oOOecleueHne WHANBUAYATBHBIX MOTPEOHOCTEH OOydaromuxcs u
HampaBjeHa Ha JOCTIDKEHHE I[UIAHHUPYEMBIX pE3yJbTaTOB OCBOCHHUS MPOTPaMMBbI
cpenHero oOmero oOpa3oBaHUs C YYETOM BbIOOpa ydacTHHKaMu OOpa3oBaTeIbHBIX
OTHOIIEHUH KypCOB BHEYPOUHOU ACSITETHHOCTH. DTO MO3BOJISIET 00ECIICUUTh €INHCTBO
obsi3atenbHbix  TpeboBannit DI'OC COO BoO BceM TMPOCTPAHCTBE MIKOJBHOTO
00pa30BaHMs: HE TOJIBKO Ha YPOKE, HO U 32 €ro Mpe/IeIaMHu.

Hacrosmmii kypc mpenHasHaueH i YTIyOJCHHOTO WM3YYCHHS OMOIIOTHYECKUX
SBJICHUN W 3aKOHOMEPHOCTEH, paciiupenusi 0a30BbIX 3HAHUM, Pa3BUTHUS MPAKTUUECKUX

YMGHI/Iﬁ N HAaBBIKOB B COBpGMeHHOﬁ OMOJIOTUH.

AKTYaJIbHOCTH peaju3aliu NPorpamMMbl

[Iporpammoii npeaycMoTpeHo (HOPMHUPOBAHHE COBPEMEHHOTO TEOPETUUYECKOTO
YpOBHS 3HAHUW, a TakKe TMPAKTHUUYECKOro OmbiTa paboTel ¢ J1a0OpaTOPHBIM
o0opyaOBaHUEM, OBJAJCHUE MPUEMaMH HCCIEAOBATENBCKONW JEATEIHHOCTH. MeTobI
opraHu3anudd  00pa3oBaTeNIbHOW W HAYyYHO-HCCIEIOBATEIBCKON  JACSTEIBHOCTU
npenycMaTpuBaoT (GOpMHUPOBAHHE Y OOYYAIONMMXCS HECTAHIAPTHOTO TBOPYECKOTO
MBIIIJIEHHUS, CBOOOIBI CAMOBBIPKCHHS M MHAUBUAYATbHOCTH CYXICHHI.

Jlist momHOTO y4yeTa MOTpeOHOCTEH 00yJarouuxcst B MPOrpaMMe HCIOJb3YyeTCs
muddepeHIMpPOBaHHBIA TOAX0/, YTO CTHUMYJIUPYET OOydaromerocss K YBEIUYEHUIO
NOTPEOHOCTH B MHAUBUAYAJIbHOM, MHTEJUIEKTYaIbHON U TIO3HABATEILHOM JESITEIbHOCTH
Y Pa3BUTHIO HAYYHO-MCCIIE0BATEILCKUX HABBIKOB. [I[porpaMmma cTaHeT BOCTpeOOBaHHON
B TEpBYIO ouepeab OOydYalOMMMHKCS, KOTOPbIE HWMEIOT CTOWKHI  WHTEpecC
U COOTBETCTBYIOIIYI0O MOTHBAIIMIO K HM3YYCHHIO MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA, ECTECTBEHHBIX HAYK U TEXHOJIOTHH.

B mnacrosmiee Bpemsi OuoJormdyeckoe oOpa3oBaHHE JOJKHO 00eCTIeYUTh
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 kadecTBEe LEHHOCTHBIX OpPHUEHTUPOB OHMOJOTMYECKOIO0 OO0pa3oBaHUs BBICTYHAIOT
OOBEKThI, M3y4YaeMble B Kypce OHOJOTMM, K KOTOPHIM Yy ydamuxcs (opMupyercs
LEHHOCTHOE OTHOLIeHUE. [Ipy 3TOM BeyIlLyt0 pOJib UTPAIOT MTO3HABATENbHbBIE IIEHHOCTH,
TaK KakK JaHHBbIA y4yeOHBIM NpeIMEeT BXOJIUT B IPYIIY MPEIMETOB IO3HABATEIHHOTO
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 IKOJIOTHUYECKOTO U OMOTEXHOJIOTMYHOT'O MBIIIUICHHS! Y TOPACTAIOIIETO

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
JeSTEeNbHOCTh. TakuM 00pa3oM, BOBJIEUEHHOCTh 00YUAIOUIUXCS B IAaHHYIO BHEYPOUHYIO
JESTENbHOCTh TO3BOJUT OOECIEeUUTh WX CaMOONIpPENETEHUE, pPaCIIUPUTh 30HBI
MOMCKAa CBOMX HWHTEPECOB B pAa3UYHBIX Cepax 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
nejiarora u mcuxoJiora.

[IporpamMmma MoXxeT ObITH peaqu3oBaHa B TEYEHHE OJHOTO Y4eOHOro roja
¢ ooyuaromumucsa 10 u 11 kmaccoB, eciam 3aHSATHS TMPOBOAATCS 2 pa3a B HEAEIIO.
Nnu B TeueHwe NBYX JIET, €CIIA 3aHATHS TPOBOAATCS | pa3 B HEmENro ISl KIACCOB

OMOJIOTMYECKOTO MM OMOTEXHOJIOTHISCKOTO HaHpaBHCHHﬁ.



B3aumocBsasb ¢ penepanbHoii padoyeil nporpaMMoi BOCIIMTAHUS

[Iporpamma Kypca BHEYPOUYHOH JAESATENBHOCTHM pa3paboTaHa C  y4eTOM
pexomMeHaanuil penepaibHON paboueld IporpaMMbl BOCIIUTAHUS, YYUTHIBAET ICUXOJIOTO-
MeJaroruieckue OCOOCHHOCTH JAHHBIX BO3PACTHBIX KaTeropuil. OTO MO3BOJSET
Ha MPAKTUKE COEAMHUTH OOYYAIOLIyl0 M BOCHUTATENbHYIO JEATENbHOCTH Mejarora,
OPHUEHTHPOBATH €€ HE TOJIBKO Ha MHTEIJIEKTYAJIbHOE, HO U HA HPABCTBEHHOE, COLIUATIbHOE
pa3BuTHe peOeHKa. ITO MPOSBIISIETCS B:

— BOCHUTAaHHUH OCO3HAHHOM KOJOTMYECKHU NMPABUIBHON MOTUBALIMYU B OBEAECHUN
U JIeITeNIbHOCTH uepe3 (OpPMHUpPOBAHME CHUCTEMbl  YOEXJACHHH, OCHOBaHHBIX
Ha KOHKPETHBIX 3HAHUAX;

— CTAHOBJICHUWU JIMYHOCTH OOy4YaromMXCs KaK LEJOCTHOW, HaXoHsIencs
B TAPMOHUU C OKPY>KAIOIIUM MUPOM, CITIOCOOHOM K PEIIEHUI0 SKOJIOTHYECKUX POoOIIeM;

— IPUOPUTETE JIMYHOCTHBIX PE3YyJbTAaTOB pEaju3alliyd IpPOrpaMMbl BHEYPOUHOU
JEeSTENBHOCTH, HAIIEAMIUX CBOE OTPAKEHHE U KOHKpPETU3aluio B penepanbHON paboueit

MporpaMmMbl BOCIIMTAHUS.

OcoOenHocTH padoThI Megarora mo nNporpamMme

3ajaya memarora COCTOMT B TOM, 4YTOOBI  CONPOBOXKIATh  MPOIIECC
npodeccuoHaIbHOM OpUEHTAMK 00YYalOIIMXCsl, PACKPBIBask MOTEHIIMAT 00YyJaroIIuXCs
yepe3 BOBIIEYEHHUE B MHOTOOOPa3HYIO JAESTENbHOCTh, OPraHM30BAaHHYIO B Pa3HBIX
dbopmax.

[Ipu »TOM pe3ynbraToM pabOThl Teaarora B TEPBYIO OYEpEIb SBISCTCS
JUYHOCTHOE pa3BUTHE peOeHKa. JIMYHOCTHBIX pe3yibTaTOB MEAAror MOXET JIOCTHYb,
yBJIeKasi peOCHKa COBMECTHOM U MHTEPECHON UM O0OMM JEesATEIbHOCThIO, YCTaHABIBAS
BO BpeMsl 3aHATHH J00pOXKENTaTeNbHYI0, TMOAEPKUBAIONIYI0O aTMOc(epy, HaChIIIas
3aHATHS LIEHHOCTHBIM cojJepkaHueM. Kpome Toro, mporpamma IpeaycMaTpuBaET
OpraHu3aIrIo0 SKCKYPCUd, MPOcMOTp GUIbMOB U 3anuceit TB-mporpaMm.

[Ipu wu3ydeHum OOyYAIOUUMHUCS  TPOTPaMMBbl  TEIAaror  OCHOBBIBACTCS
Ha HECKOJBKHUX OCHOBOIOJIATAIONINX MPUHIIUIAX 00YUCHUS:

— NPUHUMUII HMHTETPATUBHOTO TNOAXOJAa K OOYYEHHMIO. ODTOT MPUHLMUI HMEET
MEPBOCTENIEHHOE 3HAUYECHHE, TAK KaK YCBOCHHE MOJTYyYa€MbIX 3HAHUN MO OMOTEXHOJIOTHUH
MpPEAIogaraeT TECHYK B3aUMOCBS3b pa3HbIX ypoBHeW. llepBblli  ypoBeHb —
MEKIPEIMETHBINA — MPEJIoIaraeT B3auMOCBsA3b OMOJIOTUU ¢ KypCOM 10 XuMuu. Bropoii
YpOBEHb — TMPEIMETHBbIM — OOYCJIOBJIEH B3aUMOINPOHUKHOBEHUEM  Pa3HBIX

OMOJIOrMYECKUX KYypCcOB (OOTaHUKH, 300J10TUH, (PU3UOJIOTHH U JPYTUX) B MpoILecce



CTaHOBJIEHUS W H3y4yeHUs OnoTexHojoruu. Kpome Toro, jJormka ocBOEHUs MaTepuaia
MPOrpaMMbl MPEIIOJIaraeT ABUKEHUE OT OOIIEro K YacTHOMY M, HA HOBOM YpPOBHE,
BO3BpalIEHUE OT YACTHOTO K OOLIEMY.

— NPUHIMUI HATJISIHOCTH;

— NIPUHIUI JOCTYITHOCTH;

— NIPUHIMI OCO3HAHHOCTH.

[IpumepHas cxeMa mpoBeACHMS 3aHATUI IO IPOrpaMMe MOKET ObITh TAKOM:

1. OObsicHEHHE TEOPETUIECKOT0 MaTepHraa Mo TeMe.

2. TloaroroBka K J1a0OpPaTOPHOMY WJIM MPAKTHUECKOMY 3aHSATHIO, 00CYXKICHHE
00BEKTOB JJI MPAKTUYECKOTO 3aHATHS.

3. HpOBeIIeHI/Ie MPAKTUYICCKOIro 3aHATUA — OCHOBHAA 3adada OCBOCHHC
MCTOIOJIOTHUHN NAHHOI'O SKCIICPUMCHTA.

4. Ananus pe3ynbTaToOB SKCIEPUMEHTA.



MJIAHUPYEMBIE PE3YJbTATHI OCBOEHUS KYPCA BHEYPOUHOH
AEATEJIBHOCTHU

3aHaTus B paMKax IIporpaMMbl HaIlpaBJICHLBI Ha oOecrieueHue JOCTHXKCHUA
O6yanOH_II/IMI/IC$I cieayromux JUYHOCTHBIX, MCTAIIPECAMETHBIX MW  MPCAMCTHBIX

o0Opa3oBaTeIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIBTATBI:
8 cghepe epaxcoancKo20 60CNUMAHUSL:
— TFOTOBHOCTh K COBMECTHOM TBOPYECKOW JESATEIbHOCTH MPH BBIINOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

— CIIOCOOHOCTH OIIpCaACIIATH CO6CTB€HHy1-O ITO3NIIHUIO IO OTHOIICHHIO K SBJICHUAM
COBpeMeHHOP'I ’KM3HH U OOBICHATH €cC,

— TOTOBHOCTBb K COTPYAHHUYCCTBY B IIPOUCCCC COBMCCTHOI'O BBITIOJTHCHUA y‘le6HBIX,
IMO3HABATCIIbHBIX W HCCIICAOBATCIIBCKUX 3aJa4, YBAXHUTCIIBHOMY OTHOIOCHUA
K MHCHHIO OIIIIOHCHTOB IIPHU 06CY}KI[CHI/II/I CIIOPHBIX BOIIPOCOB OHOJIOTMYECKOTO

COACPIKAHUA,

6 cqbepe nampuomudeckoco 60CnuUmMaHusl.

— HOCHHOCTHOC OTHOHICHUC K IIPUPOIHOMY HACIICAWUIO W ITaMATHUKaM IIPHUPOIBI,

IoCTHXEeHUsIM Poccun B Hayke;

— CIIOCOOHOCTH OLCHHUBATDh BKJIA[ pOCCHﬁCKHX YUCHBIX B CTAHOBJICHHC W PA3BUTHC
6I/IOJ'IOFI/II/I, [IOHMMaHHEe 3HAa4YeHHs OHOJOrMM B IIO3HAHMU 3aKOHOB IIpUPOIHLI,

B JKM3HH YCJIOBCKA U COBPCMCHHOI'O O6H1€CTB3;

8 cghepe OYX0BHO-HPABCMBEHHO20 80CHUMAHUSL:
— CHOCOOHOCTH OIICHMBATh CHUTYallMi0 W TPUHAMATh OCO3HAHHBIE pEIICHUS,

OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

— OCO3HaHHE JIMYHOTO BKJIaJa B HOCTPOECHUE YCTOMYMBOIO OyAyIIEro;

6 cqbepe acmemudeckKkoco 60CNUMAHUA.

— IIOHHMMAaHHC DMOIIMOHAJIBHOI'O BOSI[GIZCTBPIH JKHUBOU npupoabl 1 €€ ICHHOCTD,

8 cghepe Puzuueckoeo 60CRUMAHUA:
— TOHMMAaHME IIEHHOCTH 3I0POBOT0 M O€30IMacHOTO 00pa3a >KU3HH;

— OCO3HAHHUE MOCIEICTBUI W HENPUSITHE BPEIHBIX NPUBbIUEK (ynoTpeOieHue

aJIKOTOJIsl, HAPKOTUKOB, KYpPEHH);



8 chepe mpyo0o6o2o 80CNUMAHUA:

— TOTOBHOCTh K aKTUBHOHN JAESITENTbHOCTH OHOJOTHYECKOW W OSKOJIOTHYECKOM
HAIPaBIEHHOCTH, CTIOCOOHOCTh MHUIIMUPOBATH, IIIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJTHATH TAaKYIO ACSITEILHOCTD;

— HHTEpPEeC K MPAKTHUECKOMY U3YUSHHIO MPOQECCHiA, CBA3AHHBIX C OMOIOTHEI;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BAHMIO U CAMOOOPa30BaHUIO HA MPOTSHKEHUH

BCEM JKU3HU;

8 cghepe IK0N02UYECKO20 BOCTUMAHUSL.

— 9KOJIOTMYECKH IIEIeCO00pa3HOe OTHOIICHHE K MPHUPOJE KaK HCTOYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHUS;

— TOBBIIICHUE YPOBHS  DKOJOTHYCCKOM  KYJIbTYphl: MPUOOpETEHHWE  OIbITa
IUTAHUPOBAHUS TOCTYIIKOB W  OIECHKM WX BO3MOXKHBIX  IIOCIICICTBUI
JUT OKPYKAOIIEH Cpelibl;

— CIOCOOHOCTBH MCIIOJIb30BaTh MPUOOpPETAEMbIC NMPU HM3YyYECHUU OWMOJIOTHUU 3HAHUS
U yMCHHUS TPU pEHICHUU TMpoOJieM, CBSA3aHHBIX C  palMOHAIBHBIM
IPUPOIOIIONIb30BAaHUEM  (COOJIIOJIEHHE TpaBUIl  TMOBEACHUS B  MPUPOJIE,
HAIPABJIICHHBIX HA COXpaHEHHWE PABHOBECHS B HKOCUCTEMAX, OXpaHy BHJIOB,
IKOCHUCTEM, Orochephl);

— AaKTUBHOE HENpUATHE IEHUCTBUM, MPUHOCSIIUX BpE OKPYKAIOIIEH MPUPOIHOM
cpene, yMEHHUe POrHO3MPOBATh HEOIArOMPUSITHBIE SKOJIOTUUECKHUE MTOCIIEICTBHS

MPEANPUHUMAEMBIX IEMCTBUU U IPEIOTBPAILATH UX;

8 chepe HayuHO20 NO3HAHUS:

— mnoHMMaHue crnenuukd OWOJOTMM KaK HayKd, OCO3HAHHE €€ pOoJn
B ()OPMUPOBAHUU PAIMOHAIBHOTO HAYYHOT'O MBINIJICHUS, CO3/IaHUE IIEJIOCTHOTO
npencTaBieHuss 00 OKpY’)KalolleM MHUpE KaK O E€IMHCTBE MPHUPOIbI, YEIOBEKa
U oOIIecTBa, B MO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEW U PEHICHUH TPoOsieM
COXpaHEHUS IPUPOJTHOTO PABHOBECHUS,

— yOeXJIeHHOCTh B 3HAYUMOCTH OWOJOTHU JJISI COBPEMEHHOW IMBIIIA3AIUU:
oOecrieueHne HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEeXHOJIOTUM, CHOCOOHBIX pemaTh pPECYpPCHBIE TPOOJIEMBl  Pa3BUTHSA
YeJIOBEYECTBA; TOUCK MyTEH BBIXOJA U3 TI00aTBHBIX JKOJOTUUYECKHX MPOOIeM
u o0ecreyeHne Tmepexojla K YCTOWYMBOMY Pa3BUTHIO, PAINMOHATHLHOMY
WCITOJIb30BAaHUIO TIPUPOJIHBIX PEecypcoB W (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB

JKU3HH;



— 3aMHTEPECOBAHHOCTDH B MOJIYyUYEHUU OMOJIOTMYECKUX 3HAHUUI B LESAX MOBBIILICHUS
o011ei KyJabTypbl, €CTECTBEHHO-HAYYHONW TPAaMOTHOCTHM KaK COCTaBHOM YacTu
(YHKIMOHAIBHON T'PAaMOTHOCTH OOydarouuxcs, (popMUpPYyEeMOW MpU U3YUYEHUU
OHoJIOrHY;

— TOHHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTb MCHOJb30BaTh [OJydyaeMble 3HaHUS JUIsl  aHalIM3a
U O0BSICHEHUS SBJICHUN OKPYKAIOUIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHU;
yMEHHE JeslaTh OOOCHOBAaHHbIE 3aKJIIOUYEHHs] HA OCHOBE Hay4YHBIX (DAKTOB
U UMEIOLIUXCS TAHHBIX C LEIbI0 MOJYYeHHS JOCTOBEPHBIX BHIBOJIOB;

— CIOCOOHOCTh  CAMOCTOSITENIBHO  MCHOJb30BaTh  OMOJOTHYECKHE  3HAHUS
JUTSL pelieHust Ipo0JieM B peajibHbIX )KU3HEHHBIX CUTYaIUsX;

— OCO3HaHHWE IIEHHOCTH HAay4yHOH JEesATeNbHOCTH, TOTOBHOCTH OCYHIECTBISTH
POEKTHYIO U UCCIIEI0BATENbCKYIO IEITebHOCTh MHANBUAYAJIBHO U B TPYIIIIE;

— TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPa30BaAHMIO,
K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHMA 1O OHOJOTUHM B COOTBETCTBUH

C ) XU3HCHHBIMH I'[OTp€6HOCT}IMI/I.

METANPEAMETHBIE PE3YJIbTATDI:
6 chepe o6nadenus YyHUGEPCATbHBIMU YUEOHBIMU NOZHABAMEILHOIMU OCUCM GUAMU:
bazoevlie no2uieckue 0eucmeust.

— CaMOCTOSITEIHLHO (POPMYIMPOBATH U AKTYaJIU3UPOBATH MPOOIEMY, pacCMaTPUBAThH
€€ BCECTOPOHHE;

— HCTOJb30BaTh MPU OCBOCHUH 3HAHUH MIPUEMBI JIOTUYECKOTO MBIIICHUS (aHATH3a,
CUHTE3a, CpaBHEHHS, Kilaccupukamuu, OOOOIICHHs), PACKPBHIBATH CMBICI
OMOJOTUYECKUX MOHATHN (BBICIATh UX XapaKTEpPHbIC PU3HAKH, YCTAHABIMBATH
CBSI3M C IPYTUMU TIOHITHIMHU );

— ONpeAeNnaTh IeNu JeATEIBbHOCTH, 3a7aBas IMapaMeTpbl W KPUTEPUHU WX
JOCTHKEHUS, COOTHOCUTH PE3YyJIbTaThI JEATETLHOCTH C TTOCTABICHHBIMHU EJISIMU;

— WCTOJBb30BaTh OMOJOTUYECKHE TOHATUS I OOBACHEHHsS (DAKTOB W SBICHUHN
YKWBOW IIPUPOJIBI,

— CTPOWTH JIOTUYECKUE PACCYKIICHUS (MHIYKTUBHbBIC, IETyKTUBHBIC, TI0 AaHAJIOTHH ),
BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTHBOPEUYHS B PACCMATPUBACMBIX SIBIICHHUSX,

bopMyTUpPOBATh BBIBOJIBI 1 3aKIIFOUCHHUS;



— IIPUMEHATb CXEMHO-MOJEJBHBIE CPEACTBA I NPEICTABICHUS CYLIECTBEHHBIX
CBA3€ M OTHOIICHWH B M3y4aeMbIX OHOJIOTMUECKHX OOBEKTaX, a TaKKe
MPOTUBOPEYMI PA3HOTO pPOJA, BBIABICHHBIX B Pa3IU4YHBIX HHPOPMALIMOHHBIX

HCTOYHHKAX,

0Oazo0e6ble ucciedo8amenbeKue 0elucmeust.

— BJIAJCTh HaBBIKAMHU YyYEOHO-HCCIEAOBATCIBCKON M TIPOSKTHON JCATEIBHOCTH,
HaBbIKAMU  pa3pelIeHUuss  MpoOJieM;  CIOCOOHOCTBIO M TOTOBHOCTBIO
K CaMOCTOSITCIBHOMY IIOMCKY METOJOB PCIICHHMS MPAKTUYCCKUX 3ajad,
NIPUMCHCHHIO PA3IMYHBIX METOJOB TIO3HAHUS;

— HCTOJIB30BaTh PA3INIHBIC BUJIBI ICATSILHOCTH 10 TTOJIYYCHHIO HOBOT'O 3HAHUS, €TO
UHTEPIIPETAIINH, TPEOOPA30BAHUIO U TIPUMCHCHHIO B YUEOHBIX CUTYAIIUAX, B TOM
YKCJIC MTPU CO3TaHUM YICOHBIX M COIMATBHBIX TIPOCKTOB;

— (¢opMHUpOBaTh HAyYHBIH THUI MBIIIJICHUS, BIAJCTh HAyYHOH TEPMHHOJIOTHEH,
KJIFOUE€BLIMH ITOHATHSIMHA U METOJAMHU;

— CTaBUTh W (GOPMYJIMpPOBAaTh COOCTBEHHBIC 3ajadyd B 00Opa30BaTEILHOM

ACATCIIBHOCTHU U )KU3HCHHBIX CUTYAIHAX,

paboma ¢ ungopmayuei:

— OpHUEHTHPOBATHCS B PA3IMUYHBIX HCTOYHHUKAX HWHPOpMaIUU (TEKCTe y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJSAPHON  JUTEpaType, OHOJOTMYECKHX  CIIOBApSAX
U CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B IHTEepHETE), aHATM3UPOBATh
UH(GOPMAIINIO PAa3IMYHBIX BUIOB U (OPM IMPEACTABICHUS, KPUTUIECKH OIICHUBATH
€€ JJOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTD;

— (opMynHpOBaTH 3aMpOChl W TPHUMEHSITh pa3IUYHBIE METOJbI TpPH TOWCKE
U 0TOOpE Omosornueckon HHPpopMaIuu, He0OX0IUMOM JIJIsl BBITIOJTHEHUS YIEOHBIX
3a/1ay;

— CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJIbHYIO bopmy MpeACTaBICHUS
Oouonornyeckoit mHbopManuu (CXeMbl, TpadUKH, THATPAMMBI, TAOIHIIBI, PUCYHKH
¥ 1p.);

— HCTOJb30BaTh HAYYHBIN SI3BIK B KAYECTBE CPEACTBA P pabOTe C OMOTOTUYECKOMN
nHpopMalMeil: MPUMEHSITh XUMUYECKUEe, PU3NUECKUEe U MAaTeMaTUYECKHE 3HAKU
U cuMBOJIbl, (opmylnbl, aO0OpeBUATypy, HOMEHKJIATYpy, HCIOJIb30BaTh

u HpeO6paSOBBIBaTB 3HAaKOBO-CHUMBOJIHMYCCKHUEC CPCACTBA HAT'JISITHOCTH,
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6 cghepe o6nadenus yHugepcaIbHbIMU KOMMYHUKAMUGHBIMU 0CUCMBUAMU:

obuenue:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCeX cdepax KU3HH; aKTUBHO Yy4yacTBOBAThb
B JIMAJIOTe WIM JUCKYCCUU IO CYIIECTBY OOCYXKIaeMol TeMbl (YMEHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHUS OTHOCUTEIBLHO BBITIOJTHEHUS TMpeajiaraeMoin
3a/1a4M, YYUTHIBATh HHTEPECHI U COTJIACOBAHHOCTH MO3UIIUNA IPYTUX YYACTHUKOB
JTMajora Uil JUCKYCCHH );

pPa3BEpHYTO M JIOTUYHO U3JIaraTh CBOK TOYKY 3pPEHUS] C HCIOJIb30BAHUEM

SA3BIKOBBIX CPCIACTB,;

COBMECMHASL 0eSIMENbHOCb.!

BBI6I/IpaTB TEMATUKY W MCTOJAbI COBMCCTHBIX ):[CI\/’ICTBI/II\/’I C Y4UYCTOM O6I_HI/IX
HHTCPCCOB U BO3MO>KHOCTEH KaXXA0Io 4WiICHAa KOJIJICKTHUBA,

IMPpUHHUMATh LCJIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BbBIBATH U KOOPANHHUPOBATDH
HeﬁCTBHH 10 €€ JOCTHMXKCHHNIO:. COCTAaBJIATH IIJIaH ﬂCfICTBI/Iﬁ, pacnpcaciisiTb poJin
C yucTOM MHEHHUM Y4aCTHUKOB, 060y}K,HaTB PE3YJIbTAThI COBMECTHOM pa6OTBI;
npeajiarartb HOBBIC IIPOCKTBI, OLOCHUBATL HWACHU C IIO3WIHHM HOBHU3HELI,
OPpUT'MHAJIBHOCTH, Hp&KTH‘-I@CKOﬁ 3HAYNMOCTH,

OCYIICCTBIIATH IMMO3UTUBHOC CTPATCTUYCCKOC MMOBCACHHUC B PA3JIMYHBIX CUTYAlIUAX,

IMPOABIIATH TBOPUCCTBO U B006pa>K€HI/I€, OBITH NHHUIWMATUBHBIM,

6 chepe 061a0€eHUA YHUBEPCATLHBIMU PECYTAMUBHBIMU OCUCMGUAMU:

camoopeanuzayusl.

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JUISl BBISBICHUS MPOOJIEM W MX pElIeHUS
B 'KU3HEHHBIX U YU€OHBIX CUTYAIUSX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKHUX 3HAHUM IIEJIEBBIC M CMBICIIOBBIE YCTAHOBKHU
B CBOHUX JCHCTBUAX M MOCTYNKAax IO OTHOLIEHUIO K >KUBOW IPUPOIE, CBOEMY
310POBBIO U 3J0OPOBBI0 OKPYXKAIOIIUX;

pacCHIMPATH paMKU y4eOHOTO MTPEeIMETa Ha OCHOBE JIMYHBIX MPEOUYTECHUN;
JienaTh OCO3HAHHBIA BBIOOpP, ApryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH

3a pelIeHHE;

CAMOKOHMPOJib.

AaBaTb OLCHKY HOBBIM CHTyallUsAM, BHOCHUTHb KOPPCKTHBLI B ACATCIIbBHOCTD,

OLOCHHMBATBb COOTBCTCTBUC PC3YyJIbTATOB LCIIAM;

NPUHUMATh MOTHUBBI W apPryMEHTBl JPYTUX I[PU aHAIU3E pe3yJIbTaTOB

ACATCIIBHOCTH,
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IMOYUOHALHBIL UHMELLIEKM, NPeOnoaazaowuil CoOpMupo8aHHoCms:

CaMOpEryJIMPOBaHKs, BKJIIOYAIOLIET0 CAMOKOHTPOJb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTb 3a CBO€ IIOBEJEHHE, CIOCOOHOCTh  aJalTUPOBATHCS
K SMOI[MOHAJILHBIM U3MEHEHUSAM U MPOSBISATH THOKOCTb;

BHYTPEHHEN MOTHUBALMH, BKIIOYAIOLIEH CTPEMJIEHHE K JIOCTHXKCHUIO LEIU
U yClexy, ONTUMU3M, HUHUIIMATUBHOCTb, YMEHUE JCHCTBOBATH, UCXOs U3 CBOUX

BO3MO>XHOCTEH;

npunsmue ceos u Opyeux:

[MPUHHUMATDH C€6H, ITIOHKUMas CBOM HEAOCTATKH U JOCTOMHCTBA,

IMPU3HAaBATh CBOC IIPABO U IIPABO JAPYTHUX HA OIITNOKH.

NPEAMETHBIE PE3YJIBTATHBI:

yMEHUE BIAJeTh CHCTEMOM OWOJOTMYECKUX 3HAHHWH, KOTOpas BKIIOYACT
OCHOBOIIOJIararoine OMOJIOTUUESCKUE TEPMUHBI U TTOHATUSI ()KU3HB, KJIETKA, TKaHb,
OpraH, OpraHW3M, BHJ, NOMYJsAlMs, OHOCHHTE3 OeiKa, HaCJIeJACTBEHHOCTD,
U3MEHYMBOCTh, POCT U PA3BUTHUE U [IP.);

BJIQJICHHE CHUCTEMOM 3HAaHUW OO0 OCHOBHBIX METOJAaX HAyYHOTO TIO3HAHUS,
UCIIOJIb3YEMBIX B OMOJIOTMYECKUX MCCIIEIOBAHUSAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, W3MEpEeHHEe, MPOBEJCHUE HAONIOJCHHI); CIMOCO0aMU  BBISBIICHHUS
Y OLIEHKH aHTPOITOT€HHBIX U3MEHEHUH B PUPOJE;

YMEHHE yCTaHABJIMBATh B3aUMOCBS3U MEXKIY CTPOCHUEM U (YHKIUSIMHU: KIETOK
pa3HbIX TKaHEW; OpraHaMM M  CHCTEMaMH  OpPraHOB Yy  PAaCTCHUH;
ATanaMM KJIETOYHOIO LHMKJIA U KU3HEHHBIX IUKIOB OPraHU3MOB; T€HOTUIIOM
U (GEHOTHUIIOM;

YMEHHE peIIaTh IMOWCKOBBIE OWOJIOTMUECKUE 3a/layd; BBISBISATH MPUIMHHO-
CJICICTBEHHBIE CBSI3M MEXKIY HCCIEAYeMBbIMH OHOJIOTHUECKUMH OOBEKTaMHU,
IpoleccamMyu W SIBJICHUSAMU; JeNaTh BBIBOJABI M IIPOTHO3bI HA OCHOBAHUHU
IIOJIyYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBIJIBUTaTh THIIOTE3bI, IPOBEPSITH UX 3KCIIEPUMEHTAIBHBIMHA CPEJICTBAMH,
dbopMynupyst 1eTb WCCICNOBAHUS; AaHAIU3UPOBATH TMOJTYyYEHHBIE PE3YJIbTATHI
Y JI€J1aTh BBIBOJBI;

YMEHHUE OLIEHUBATh 3TUYECKHE acCHEKThl COBPEMEHHBIX MCCIEIOBAaHUM B 00JaCTH
OMOTEXHOJIOTUH U TEHETUYECKUX TEXHOJIOTHI (HampaBJIeHHOE U3MEHEHHE TeHOMa

U CO3/IaHHE TPAHCTEHHBIX OPTaHU3MOB);
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— YMEHHE MOTHUBHUPOBATH CBOI BBIOOP Oynyuiell mpodecCuoHaNbHON AeATEIbHOCTH
B 00JacTh OHOJIOTMHM, MEIMLMHBI, OUOTEXHOJIOTHM, CEJIbCKOTO XO3SICTBa;
yrayOisTh IMO3HABAaTENIbHBIA HMHTEPEC, HAIPaBICHHBbIM Ha OCO3HAHHBIA BBIOOP
COOTBETCTBYIOIIEH MpodecCuu U MPOAOIKEHUE OHOJIOTHYECKOro oO0pa3oBaHUSs

B OpraHU3alUsAX CpeIHEro NpodhecCUOHATBHOTO U BHICIIEr0 00pa30BaHMUS.
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COJIEP KAHUE KYPCA BHEYPOUHOM JEATEJBHOCTH

Monayib «ArpoTexXHOJOrHH HacTosimero u oyaymero». 10 kimacce (34 u)

1. BuorexHosorus Kak Hayka (4 4)

Hctopusi BOSHUKHOBEHUST HAayKH, OCHOBHBIC pa3lielibl, CBSI3b OMOTEXHOJOTHU
C JapyrumMu Haykamu (Ouosiorueit, OOTaHUKOW, 300JI0THEH, MHUKPOOUOJIOTHUEH,
ouoxumuen, GpuU3noJIOrueH, TeHETUKON, MEIUIIMHONW) U OTPACISIMHU IPOMBIIIJICHHOCTH
(mumieBasi, Jierkasi), CEIbCKOrO XO35HWCTBa  (PKMBOTHOBOJICTBO, PAaCTEHHUEBOJICTBO)
U 3][paBOOXpaHeHHeEM, n3BecTHbIe BY3bl U HMU, cBs3aHHbIE ¢ OMOTEXHOIOTHUEH:

= DepnepanbHOE FOCYJIapCTBEHHOE yuYpexaeHue «DenepanbHbIN
uccieaoBaTebCKuil eHTp «DyHIaMeHTaIbHbIE OCHOBBI OMOTexXHOJIOrun» Poccuiickoi
akaziemun Hayk» (OUI] Buorexnonoruun PAH)?:;

» denepanibHOE TOCYAAPCTBEHHOE  OIODKETHOE  HAyYyHOE  YUPEeXKICHHUE
«BcepoccuiCKUl  HAYyYHO-UCCIENOBATENBCKUM  HMHCTUTYT  CEJIbCKOXO3SIMCTBEHHOU
ouorexnonoruny» (PI'GHY BHUNCE)?

= QenepanbHOE  TOCYAAPCTBEHHOE  OIOPKETHOE  HAYYHOE  YUpEexXIACHHE
«DenepanbHbId HUCCIIENOBATEIBCKUN LEHTP BCEepOCCUMCKUN MHCTUTYT N€HETUYECKUX
pecypcos pactenuii umenu H.W. Basunosa» (PI'BHY ®ULL BUP)?;

» QenepanbHOE  TOCYAAPCTBEHHOE  OIOPKETHOE  HAYYHOE  YUpexXIACHHE
«BcepoccHiCKAT  HAYyYHO-UCCIIEAOBATEILCKAM  HMHCTUTYT  CEJIbCKOXO3SMCTBEHHOU
mukpobuostorun» (PI'BHY BHUUCXM);

» QenepanbHOE  TOCYAAPCTBEHHOE  OIOHXKETHOE  HAYYHOE  YUpEXKICHHE
«DenepaibHBIM  UCCIENOBATENBCKUN HEHTp WMHCTUTYT UMTOJOTMM W TEHETHUKHU

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

! denepanbHOE TOCYNAPCTBEHHOE YyupexaeHue «PDenepanabHblil HCCIECIOBATEIbCKUN LEHTP
«DyHIaMeHTalbHbIE OCHOBBI OnoTexHonoruu» Poccuiickoil akanemuu Hayk» (OUL buotexnonoruu
PAH): opurmansusiii caiit. — URL: http:/www.fbras.ru

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

3MenepaibHOE  TOCYIAPCTBEHHOE  OIOJUKETHOE  HaydHoe  yupexacHue «DenepanbHbIi
HCCIIEA0BATENbCKUN LIEHTP BCcepoccuiicknii HHCTUTYT T€HETUYECKUX pecypcoB pacTteHurd umenu H.H.
Basuioa» (PI'BHY ®ULL BUP): obunmansHeiii caiir. — URL: http:/www.vir.nw.ru

4 demepanbHOE TOCYIAPCTBEHHOE OIOKETHOE HAay4YHOE yupekiaeHue «Bcepoccuiickuii HaydHO-
HCCIIEIOBATENIbCKUN HMHCTUTYT CENbCKO-X03aUCTBeHHOM Mukpoouosnoruny (PI'BHY BHUNCXM):
odunumanehsii cait. — URL: http:/www.arriam.ru

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

* QdenepanbHOE TOCYAAPCTBEHHOE OIOMKETHOE 00pa30BaTelIbHOE YUPEKIECHUE
BbICIIEr0 00Opa3oBaHusi «MOCKOBCKHM TOCYIapCTBEHHbI YHUBEPCUTET HMEHH
M.B. Jlomonocosa» (PI'6OY BO MI'Y)?;

* QdeznepanbHOE TOCYAAPCTBEHHOE OIOKETHOE 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);

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

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

4 ®enepanbHOE TOCYIapCTBEHHOE AaBTOHOMHOE O00pa30BATENbHOE YUPEKIEHHE BBICIIETO
oOpa3oBanus «HoBocuOUpCKHii HaIMOHAIBHBINA UCCIEI0BATENbCKUI rOCY1apCTBEHHBIN YHUBEPCUTET»
(®Ir'AOY BO HI'Y): odurnanshsrii caidt. — URL: http:/www.nsu.ru/n

denepanbHOe TOCYJapCTBEHHOE OIOPKETHOE 00pa3oBaTeIbHOE YUPEKACHUE BBICIIETO

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

® ABTOHOMHas HeKOMMepyeckas o0O0pa3oBaTelbHAas OpraHM3alUs BBICHIENO0 O0Opa30BaHHs
«Hayuno-TexHonoruueckuii yausepcutet «Cupuyce» (HTY «Cupuyc»): odpuumansusiii cait. — 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
IPEUMYIIECTBO MEpe]l XUMHUUYECKUM CUHTE30M. OCHOBHBIE OOBEKTHI OMOTEXHOJIOTHU:

IMPOMBIIIJICHHBIC MUKPOOPIraHU3MbI, KIICTKHU U TKAHU paCTeHHﬁ, KHUBOTHBIX.

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

B TBOEH KU3HU).

3. OcodeHHOCTH arpoouoTexHooruu (4 1)

Lenu u 3amaun arpoOuoTexHonorur. OCHOBHBIE OOBEKTHI arpOOHMOTEXHOJIOTHH.
buoTtexHomornueckune MoaX0bl IS HAJEKHOTO COXPAHEHHS KOJUIEKIIMNA TeHEeTUYECKUX
PECYPCOB PACTCHH 1 JKUBOTHBIX. IIOHATHS O MOIEBBIX, IN VILrO 1 KpHOKOJLICKIUAX. PocT
U Pa3BUTHE KUBOTO O0OBEKTA B 3aMKHYTOH CHCTEME B KOHTPOIUPYEMBIX YCIOBHUAX: KaK
5TO BO3MOYXHO.

OcCHOBHBIC TIOMEIICHUS JIJIs TIOJIHOLICHHOW paboThI 1abopaTopruu OMOTEXHOIOTUH
(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 @-uoHU3aTOp, XOJNOAWIBHUKU ISl XPAHEHHS] MUTATEIbHBIX
cpen u Ap.). MHCTpyMEHTH Jyisi NMPUMEHEHUSI METOJIOB OMOTEXHOJOTMU PaCTCHUUN
(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. WHCTpyMEeHTHI i NPUMEHEHUSI METOJ0B OHOTEXHOJOTUM PACTEHUM:

npernapoBajibHasd 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 KJIETOK, KyJbTHBHPYEMBIX IN Vitro. MopdoreHeTnueckue 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. ['nbpuauzanus. @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

18



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 SKCILIAHTOBY.

[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».

Monyab «CoBpeMeHHbIe OMOTEXHOJIOTHH B celeknum». 11 kimacce (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

BHJIEOPOIIMKOB.,

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

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

! Cm. mpunosxenue.

19



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.
HyxnenHoBble KuciaoThl. JIokanu3anus reHETUYECKOro marepuana B KieTke. JleneHue
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 wnxxeHepusi Tomata. ['eHHass MHXKEHEpHUsT COU. ['€eHHass MHKEHEPHUs IUIOIOBBIX

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

Jlabopamophule u npakmuueckue pabomoi
[MpakTrdeckas padora «IIposeaenwue in SilicoO aHanm3a 1)1 MOMCKA HOBBIX TCHOB-

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

Mopyab «ArpoTeXHOJI0rdM HAcTOsmero u oyaymero». 10 kiaace

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

22



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:
«Co3manne OMOTOTHYCCKN 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 MUHYCBI.
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.
CpaBHUBATbh MEX]ly COOOM MPOLECCHI
XHUMHYECKOTO CHHTE3a U
OMOTEXHOJIOTUH.

BrisBisate Hanbosee 3G heKTuBHBIC
O00BEKTHI OMOTEXHOJIOTHH.
XapakTepu3oBaTb 0COOEHHOCTH
CTpOoeHUS U QYHKUIUU Pa3TUIHBIX
OMOJOTUYECKUX OOBEKTOB.
dopmynupoBaTh U OOBSICHATD
IPUHIIAT PaOOTHI
OMOTEXHOJIOTUYECKOTO MPOU3BOJICTBA
BBIOpAHHO TPYMIIBI BEMECTB/
MaTepHaIOB

PackpeiBaTh comepxaHue TEPMUHOB
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

¥ KPUOKOJUICKIUSX. 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] TUTATEIIBHBIX
cpeln, MoedHas): UX GyHKIIHOHAT

1 0COOEHHOCTH.

OcHoBHbIE TPUOOPBI

JUTSI OpTaHHU3AIUH JTA00PATOPHUH
OMOTEXHOJOTUH, UX (DYHKIHH

Y BO3MOKHOCTH (aBTOKJIAB,

CyX0XapoBoil mKad, TUCTUILIATOP,

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 J1a00OpaTOpUU OMOTEXHOJIOTHUH.
BrisBisaTe Hanboee 3G heKTUBHBIC
npPUEMBI JJIsI COXpaHEHHs 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
(mpenapoBaibHasI UTJ1a, CKAJIBIIEINb,
MUHIET, HOXKHUIBI). OCHOBBI TEXHUKH
6e30macHOCTH TIpH paboTe

¢ npudopamu. OCHOBHBIE TPUOOPHI
JUTSI OpraHu3aIuy J1abopaTopuu
OMOTEXHOJIOTHH: aBTOKJIaB,
CYX0>kapoBoil mKkad, TUCTHILISATOP,
pH-meTp, Bechl, laMmuHap-00KC,
CTEpUIIN3AaTOP HHCTPYMEHTOB,
CBETOBAs YCTAHOBKA, KIIMMATHYECKas
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.
Uccnenosarensckas 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 U30JIMPOBAaHHBIX
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 KaKk reHeTHK-
AKCIIEPUMEHTATOP U OMOTEXHOIOT
Maxkpo- 1 MUKPOIJIEMEHTHI,
VCTOYHUKU YIJIEBOJOB, BATAMUHBI,
YKEJIMPYIOLIUE areHThl. THUIbI
IIATATEJIBHBIX CPEM — KUIKUE

Y TBEpJBIE.

[InuTaTenbHbIE CpEbI

JUTsl OMOTEXHOIOTUU PACTCHHIA.
Pa3paboTka HOBBIX MUTATETHHBIX
Cpell, B TOM YKCJIE BKIKOYAKOIMIUX
OMOCTUMYIIATOPHI U APYTUe

peryasaTopsl pocta. MeToabl

Buowt desmenvnocmu obyuarowuxcs

PackpsiBaTh coepkaHie TEPMUHOB
Y TIOHSATUI: IUTATEIbHAS CPENa,
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 CPEI.
dopmynupoBaTh U OOBSICHATH
MPUHIIAI KyJIbTUBUPOBAHUS PACTEHUIN
HA TMTUTATENBHBIX CPelaX Pa3InyHOTO

cocCTaBa
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Temwbl 3auamui

6. PerynsaTopsl pocTa Kak
(dakTopsl ycrexa

OMOTEXHOJIOTUU PACTEHHM

Konuuecmeo

yacoes

4

OcHosHoe cooepoicanue

Poct u pa3zButue pacteHun.
OcranpHbIe TAIlbl OHTOIEHE3A.
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 GyHKIMU PETYISATOPOB
pocra.

CpaBHUBATHh PYHKIIUU PETYISTOPOB
pocrTa.

BoisBnsATh QyHKIMH pEryasTOpoB
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 M TpaauInOHHas
CEJICKITUS: COKpaIllacM CPOKH
TIOJTYYCHHS HOBBIX COPTOB. OCHOBHBIE
METOJIbI CeNeKIuu. [ nuépuan3zamnusi.
®opmbl oT60pa. OCHOBHBIE
HAIPABJICHUS CENEKIINU: YITYUIlIeHHE
YPOKAUHOCTH, YCTOMUYUBOCTH

K OMOTHYECKHM U a0OMOTHYECKUM
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 PACTEHUM U TTOTYyUYECHUS
03JI0POBJIEHHOI'O TTOCAI0YHOTO
Marepuania.

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

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

BriaBisaTe HanOoI€e 1 HAUMEHEe

32



Temwbl 3auamui

Konuuecmeo

yacoes

OcHosHoe cooepoicanue

Martepuaina — KiyoHeu kaprodens
Y Ca)KCHIICB TUIOJIOBBIX KYJIBTYP.
KynbTHBUpOBaHHE PACTUTEIBLHOTO
Matepuaia B KyibType 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.
[TocTkpuoreHHast pereHepanusi.
buosiornueckre cpeacTsa 3aluThl
pACTEHHI: MPEUMYIIIECTBA

Y TIEPCIEKTUBBI TPUMEHEHHS.
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/IJICPYKAHNUE YUCTON KYJIbTYPbhI

OKCIIJIAaHTOB).

IIpakTrueckas pabora «Pa3MHOXKEHME

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

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

1. 'eneTnyeckue pecypchl

Poccuu

6

CTpaTGFPII/I COXpPAaHCHUA TCHCTUYCCKUX

pecypcoB. CoxpaHEeHHUE paCTEHUM

In situ u ex situ.

buopecypcubie komnekiuu Poccun.
Kosnekuus reHeTuuecKux pecypcoB
pactenuit BUP. I'epbapuit BUH.
Kosnekuus reHeTuu4ecKuX pecypcoB
s>knBoTHEIX BHUHMI PK. Komeknun
kieTok u mramMoB BHUMCXM.
HccnenoBarenbckas paboTa

«ITo matepuanam dopyma

«I'enernueckue pecypcol Poccun»

Buowt desmenvnocmu obyuarowuxcs

PackpeiBaTh copepKaHue TEPMUHOB
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 I COXpaHEHUSI KOHKPETHOTO
oOpa3ia pacTeHUH.
XapakTepu3oBaTh 0COOCHHOCTH

U QyHKIUY.

DopmMyIHPOBATh U OOBICHATH
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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 U3MEHYMBOCTHU
H.A. BaBunosa B 1920 u 2020 rr.
[IpakTueckas 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 PSATIOB
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

" MO,Z[I/I(l)I/IKaI_[I/IOHHYIO 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, UBETKHU C OJTHOTO PACTCHUS
W/WJU C Pa3HbIX).
Uccnenoarenbckas padora «['MO —
ATO MYTAIUU WK MOJIU(PUKAIIU 7
Knerounast u reHHasi UH)XEHEPUS
pacTeHui 1 pa3BUTHS CEJICKIINU.
[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.
PaznuyaTh 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 MHXKCHEPHS IIJI0OBBIX
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 KUBOTHBIC,
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 PETAKTUPOBAHUEM

U T€HETUYECKOU Mo upuKaime.
XapakTepu3oBaTh OCOOCHHOCTHU

U QYHKIUU.

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

PackpsiBaTh conepkaHue 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

Mopyib «ArpoTexXHOJI0ruM HacTosimero u oyaymero». 10 kiaace

Tema 1. Buomexnonozcus Kak Hayka

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

Joxkymentanbubii punibM «CemeHa, KOTopble crmacyT 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

JlokymeHTanbHbld GuIbM «30JI0TOM 3eseHbIi 3anac». 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. Ocnogbl cenemuku u celeKyuu

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

Tema 3. Huircenepus 6 ouonozuu pacmeHnuil

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