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AKTYaJIbHOCTH M Ha3HAYeHHE MPOrPaMMBbI

Pabouass mporpamma  Kypca  BHEypouHOM  jesitenbHOCTH — «COBpeMEHHbIE
arpoOMOTEXHOJOTUM  (arpOOMOTEXHONOTMUECKU  Mpoduib)» I  CpemHero oOuero
oOpa3oBaHus (majgee — mporpamma) pa3zpaboTaHa B COOTBETCTBHH C TPEOOBAHHSIMU
denepabHOTO  TOCYAAPCTBEHHOIO0  00pa3oBaTEIbHOTO  CTAaHJApPTa CPEJHEro  0OILero
oopazoBanusg (PI'OC COQO), opueHTMpoBaHa Ha 00€CNEYEHUE WHIUBUIYAIbHBIX
norpeOHOCTe O0yyarolMXcss U HalpaBieHa Ha JOCTHKEHHE IUIAHUPYEMBIX pPe3yJbTaTOB
OCBOCHHSI TIPOrpaMMBbl CpelHEro oOIero o0pa3oBaHUs C Y4€TOM BBIOOpAa y4aCTHUKAMHU
00pa30BaTENbHBIX OTHOLIEHUI KYpCOB BHEYPOUHOH JEATENbHOCTH. OTO TIO3BOJISIET
oOecrieyuTh €IUHCTBO o0si3arenbHbIX TpeboBanuiik ®I'OC COO Bo BceM MNPOCTPAHCTBE
IIKOJIBHOT'O 00pa30BaHUs: HE TOJIBKO HA YPOKE, HO M 3a €ro npejeinamu.

Hacrtoammuii kypc mnpenHazHadeH s YriIyOJE€HHOrO H3Y4YeHHs] OMOJIOrHYeCcKHX
ABJICHUM M 3aKOHOMEPHOCTEW, pacuIMpeHusi Oa30BBIX 3HAHUWM, pPa3BUTHUA MPAKTHUECKUX
YMEHUI U HABBIKOB B COBPEMEHHOM OHMOJIOTHH.

AKTYaJIbHOCTH Peajin3aluu NporpamMmmsbl

[Tporpammoit mpenycMOTpeHo (popMUpPOBAHUE COBPEMEHHOTO TEOPETUUYECKOTO YPOBHS
3HaHHMM, a TaKXe IMPAKTUYECKOro OIbITa paboThl ¢ JabOpPaTOPHBIM O00O0PYIOBAaHUEM,
OBJIaJICHUE TIPHEMaMH HCCICIOBATEIIbCKON  JEATEeIhbHOCTH. METOmbl  OpraHHu3aIuu
oOpazoBaTelbHON H  HAyYHO-HCCJIEAOBATEIbCKOM  JEATEIbHOCTH  MpeayCMaTPUBAIOT
dbopMupoBaHue y OOYYarONIMXCsl HECTAHJAPTHOTO TBOPYECKOTO MBIIUICHHS, CBOOOJBI
CaMOBBIpaXEHUS U UHIANBUIYATBHOCTH CYXKICHHM.

Jlns monHOrO y4era MOTpeOHOCTeW OOydYarolmuXcs B TIPOrpaMMeE HCIONIb3YyeTCs
au(pepeHINPOBAHHBI  MOAXOA, YTO CTUMYJIHPYET OOy4alomerocss K yBEITUYCHHIO
NOTPpeOHOCTH B WHIAWBHUIYaJbHOW, WHTEIUIEKTYaJbHOW M IMO3HABATEIbHOU JIEATCIPHOCTH U
Pa3BUTHIO HAayYHO-HUCCIEAOBATEIbCKUX HaBBIKOB. [IporpamMma crtaHer BOCTpeOOBaHHOUN B
MIEPBYIO O4Yepeb 00yUJAIOIIUMHUCS, KOTOPhIE UMEIOT CTOUKUN UHTEPEC M COOTBETCTBYIOIIYIO
MOTHBAITUIO K M3YYCHHIO MPEAMETOB €CTECTBEHHO-HAYYHOT'O IHMKJA, €CTECTBEHHBIX HAyK U
TEXHOJIOTHUH.

B nacrosmiee Bpemst Ononorunueckoe 00pa3oBaHUE JOMKHO 00SCIIEUUTh BBIITYCKHUKAM
BBICOKYIO OMOJIOTHYECKYIO, IKOJIOTHYECKYIO U TIPUPOTOOXPAHUTEIHHYIO TPAMOTHOCTb.

3HaHUsA B 00JJACTH OCHOBHBIX OHOJIOTMYECKHMX 3aKOHOB, TECOPUH M HJCH (HOPMHUPYIOT
HPaBCTBEHHbIE HOPMBI M TPUHIIUIBI OTHOIIEHUS K J>KMBOW mpupoae. B kadecTe
IIEHHOCTHBIX OPUEHTHUPOB OMOTIOTHIECKOTO 00pa30BaHMS BBICTYIAIOT OOBEKTHI, H3ydaeMbIe B
Kypce OHMOJIOTHH, K KOTOPBIM Y ydamuxcs GopMUPYETCsl IICHHOCTHOE OoTHoMIeHue. [1pu aToM
BEAYIIYIO POJIb UTPAIOT IMO3HABATE/IbHBIC IICHHOCTH, TaK KakK JAaHHBIA YYCOHBIH mMpeaMeT
BXOJIMT B TPYIIIY MPEIMETOB ITO3HABATEIBLHOIO ITUKIIA, TJIABHAS IIEJIh KOTOPBIX 3aKIH0YACTCS
B M3Y4YCHUU COBPEMEHHBIX CIIOCOOOB pEIICHUS TJI00aIBHBIX MPOOJIEM COBPEMEHHOCTH.
[Iporpamma mpecienyeT HE TOJIBKO OO0pa3oBaTeNbHBIC, HO W BOCIUTATEIBbHBIC IICIH,
MIOCKOJIBKY OHa CIIOCOOCTBYET (OPMHPOBAHHUIO DKOJIOTHYECKOTO0 M OHOTEXHOJOTHMYHOIO
MBIIIICHUS Y TIOJPACTAIOIIETO TTOKOJICHUS.



BapuauTtbl peanu3zanuu nporpaMMbl M popMbl IpOBeIeHUS 3aAHATUI

Peanuzanus mporpamMmbl TIpemnojiaraeT HCHojib3oBaHue ¢GopM padoThI, KOTOpPHIE
MpeaycMaTpUBalOT aKTUBHOCTb M CaMOCTOSITEILHOCTh  OOY4YaroOUIUMXCsl, COYETaHUE
WHIUBHIYaJIbHON M TPYIIOBOM PaOOTHI, MPOSKTHYI M HUCCISA0BATEIBCKYIO JIEITCIHHOCTD.
Takum 00pa3oM, BOBICYEHHOCTh OOYYAIOUIUXCA B JAHHYIO BHEYPOUHYIO JICSITEIbHOCTH
ITO3BOJIUT O0OCCIIEYUTh UX CaMOOIPEICICHHE, PACITUPUTL 30HBI IIOMCKA CBOMX HMHTEPECOB B
pasIMUHBIX cepax eCTECTBEHHO-HAYYHBIX 3HAHWUW, TIEPEOCMBICIUTh CBOU CBS3U C
OKPY)KaIOIIMMH, CBOE MECTO Cpeau Jpyrux Jnwojaer. B 1menoMm peanuzanus mporpaMmbl
BHOCHUT BKJIaJ] B HDAaBCTBEHHOE U COITMaIbHOe (DOPMUPOBAHKE INYHOCTH.

[Iporpamma mMoxeT ObITH peanu3oBaHa B padbote ¢ ooydaromumucs 10 u 11 kmaccos.

[Iporpamma kypca paccumtaHa Ha 68 4acoB, B paMKax KOTOPBIX MPEIyCMOTPEHbI
takue ¢GopMbl pabOThl, Kak Oecelbl, IUCKYCCHHM, MAacTep-KJIacChl, AIKCKYpCHUH Ha
MPOU3BOJICTBO, aHAJIU3 KEHCOB, BCTPEYM C TMPEACTABUTEISIMU pa3HbIX Mpodeccui,
npodeccroHaabHbIe MPOOBI, KOMMYHHUKATUBHBIC M JEIOBBIC MIPhI, KOHCYJIbTAIIMK Tefarora
Y TIICUXO0JIOTA.

[Iporpamma MOkeT OBITH peadnM30BaHa B TEYCHHE OJHOTO Y4YeOHOro Toja ¢
obyuarommmucsa 10 u 11 kjmaccoB, eciid 3aHATHS MPOBOASATCS 2 pa3za B Hemento. Winu B
TE€UEHUE JIBYX JIET, €CJIM 3aHATUS MPOBOAATCS 1 pa3 B HENEMIO JJIsl KIIACCOB OMOJIOTMYECKOro
I OMOTEXHOJOTMUECKOT O HAIIPABIICHHM.

B3aumocsassb ¢ geaepajbHOi padoueii MPOrpaMMoil BOCIIUTAHUS

[Iporpamma Kypca BHEYpOUHOU JEATENHHOCTH pa3paboTaHa ¢ yYeTOM pEKOMEHIAIui
denepanbHOl pabouelt MporpamMmbl BOCIUTAHMS, YUUTHIBACT TICHUXOJIOTOINEIarOruuecKue
OCOOEHHOCTH JAHHBIX BO3PACTHBIX KaTEropuil. DTO MO3BOJSIET HAa MPAKTHKE COCIUHUTH
00y4Yarolyt0 ¥ BOCIUTATENIbHYIO JI€ITeIbHOCTh IEeJarora, OpueHTUpoOBaTh €€ HE TOJIbKO Ha
WHTEJUIEKTyaJTbHOE, HO W HAa HPABCTBEHHOE, COIMAIBLHOE pa3BUTHE peOeHKa. ITO
IPOSIBISIETCS B!

— BOCIIMTAHUM OCO3HAHHOW 3KOJOTMYECKHU MPABUIBHOW MOTHMBAllUM B MOBEACHUMU U
NEeATeTLHOCTH 4Yepe3 (OpMHUPOBAHUE CHCTEMbI YOEKICHHM, OCHOBAHHBIX Ha KOHKPETHBIX
3HAHMSX;

— CTAHOBJICHUHU JIMYHOCTH OOYYAIOIIUXCS KaK LIEIOCTHOM, HAXOAIIENHCs] B TApMOHUU
C OKpYXarolUuM MUPOM, CIIOCOOHOM K PEIICHHUIO IKOJIOTMUYECKUX MPoOIIeM;

— TIIPUOPUTETE JIMYHOCTHBIX pE3yJIbTATOB peajnu3allu NPOrpaMMbl BHEYPOUYHOU
JESATENbHOCTH, HAIIEAIINX CBOE OTpPaXEHHE M KOHKPETH3aluio B (QenepaibHOil paboueit
IpOrpamMMbl BOCIIUTAHUS.

Oco0ennocTu padoThHI MEAArora mo nporpaMmme

3amaya mejarora COCTOMT B TOM, YTOOBI COMPOBOXKAATH MpoLecC MPOPeCcCuOHAIBHON
OpHEHTALIMKA OOYYAIOIINXCS, PacKpbiBas MOTEHIMAT OOYYarOIIMXCS 4Yepe3 BOBJICUCHHUE B
MHOT000pPa3HYIO JeATEeIbHOCTh, OPraHU30BAaHHYIO B Pa3HBIX (hopmax.

IIpu 3TOM pe3yiabTaToM padOTHI Meaarora B MEPBYIO OYepedb SIBISCTCS JIMYHOCTHOE
paszBuTHe pebeHka. JIMYHOCTHBIX PEe3ynbTaTOB MENaror MOXKET JIOCTHYb, YBJEKas peOeHKa
COBMECTHOM M WHTEPECHOM MM 00OUM JNeATEThbHOCTHIO, YCTAaHABIMBAs BO BpEMs 3aHSATUH
I00poKeNnaTeNbHyI0, TOJACPKHUBAIONIYI0 aTMocdepy, Hachlas 3aHATHS IEHHOCTHBIM
comepxxanuemM. Kpome Toro, mporpamMma MpeaycMaTpUBAeT OPTaHHU3aAIUI0 JKCKYPCHH,
npocMoTp PpuibMOB U 3anucei TB-niporpamm.



[Ipu n3ydeHUn 00Y4YarOIIUMUCS MPOTPaMMBbl MEIArOor OCHOBBIBAETCS HAa HECKOJIBKHUX
OCHOBOITOJIATAONIUX MPUHIMIAX 00YUYEHUSI:

— TMPUHIMI HHTETPATUBHOIO TMOAXO0Ja K OOYYECHHIO. OTOT MPHUHIUIN HMEET
NEPBOCTETIEHHOE 3HAYE€HHE, TaK KAK YCBOCHHE IOJy4aeMbIX 3HAHMM MO OUOTEXHOJIOTUU
MPEINOoIaracT TECHYI B3aUMOCBA3b Pa3sHbIX ypoBHEW. [IepBbIil ypOBEHb — MEKIPEAMETHBIN
— TMpeArnojaraeT B3aUMOCBS3b OHOJIIOTMM C KypcoM MO XuMHuH. BTtopoii ypoBeHbp —
npeIMETHbI — OOYCJIOBJIEH B3aUMOIIPOHMKHOBEHHUEM pa3HbIX OMOJOTMYECKHX KYpCOB
(6oTanukm, 30070TUH, (PUBUOJIOTHU W JAPYTAX) B TIPOIECCE CTAHOBICHUS W U3YYCHUS
ouorexHomorun. Kpome TOro, Jormka OCBOCHHS MaTepHalia IMPOrpaMMBbl MpenoaraeT
JBIDKEHHE OT OOIEero K 4acTHOMY M, Ha HOBOM YpPOBHE, BO3BpAIllEHHUE OT YacCTHOrO K
o0memy.

— MPUHIUI HATJISIAHOCTHY;

— NPUHIUII JOCTYITHOCTH;

— MPUHIUI OCO3HAHHOCTH.

[IpumepHast cxema MpoBEACHUS 3aHITHI 11O IPOrPAMME MOXKET OBITh TaKOM:

1. OO0BsCHEHHE TEOPETUUECKOTO MaTepualia 1o TeMe.

2. [TogroroBka K 1a0OpaTOPHOMY WM  NPAKTUYECKOMY  3aHSTHIO,
oOcyXJieHre 00bEKTOB JJIs MPAKTUYECKOT0 3aHATHS.

3. [IpoBenenue MPaKTUYECKOr0  3aHsATUA — — OCHOBHast

3agava OCBOEHUE METOJ0JIOTUU JAHHOI'0 SKCIIEPUMEHTA.

4, AHau3 pe3ysbTaTOB AKCIIEPUMEHTA.



IJIAHUPYEMBIE PE3YJbTATHI OCBOEHHUS KYPCA BHEYPOUHOU
AEATEJBHOCTH

3aHATHS B paMKax MpPOrpaMMbl HampaBlieHbl Ha OOECMeYeHHe JOCTHKCHHS
OOyYaromUMHUCS  CIENYIOIIUX  JUYHOCTHBIX,  METaNpeIMEeTHBIX U  NPeAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB.

JJUUHOCTHBIE PE3YJIBTATHI: 6
cghepe epaxrcoancKo2o 60CNUMAHUSL:

— TOTOBHOCTP K COBMECTHOM TBOPYECKOM JCATCIBHOCTA TIPH  BBIIOJHECHUHU
OHMOJIOTMYECKUX IKCIICPUMEHTOB;

— CIIOCOOHOCTH OMpPEICIATh COOCTBEHHYIO IO3UIIMIO 110 OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U O0BSICHSTH €€¢;

— TOTOBHOCTh K COTPYJHHYECTBY B IIPOIECCE COBMECTHOI'O BBIIMOJIHCHHUS Y4EOHBIX,
MO3HABATEIbHBIX W HCCIICOBATCAbCKAX 3aja4, YBAKUTEIBHOMY OTHOIICHUS K
MHCHHUIO OINIIOHCHTOB TIPH OOCYXJICHWU CIIOPHBIX BOIMPOCOB OHOJOTHIECKOTO
COJIepPIKaHMS;

8 cihepe nampuomuuecko2o 0CNUMAHUSL:

— IICHHOCTHOE OTHOIIECHHWE K IPUPOJHOMY HACICAUI0 W TaMATHHKAM IIPHPOJIHI,
nocTkeHusM Poccuu B Hayke;

— CIIOCOOHOCTH OIICHWBATh BKJIQJ POCCHHCKUX YUYEHBIX B CTAHOBIICHUE W Pa3BUTHE
OMOJIOrMH, IOHUMAaHUE 3HAYCHHUS OMOJIOTUH B TIO3HAHMM 3aKOHOB MPHUPOJBI, B KU3HU
YyelIoBeKa M COBPEMEHHOI'0 00IIECTBa;

6 cihepe 0YyX068HO-HPABCMBEHHO20 BOCNUMAHUSL:

—  CIHOCOOHOCTh OIICHWBAaTh CHUTYyalldi0 W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHPYSICh HA MOPaIbHO-HPAaBCTBEHHBIC HOPMBI U IICHHOCTH;

— OCO3HaHHE JIMYHOrO BKJaJa B IOCTPOCHUE YCTOMYMBOIO OYIyIIEro; &

cghepe scmemuyuecko20 OCNUMAHUL:

— TMOHUMaHUE SMOIIMOHAIBHOIO BO3JCHCTBHS JKUBOH NMPHUPOABI U €€ ICHHOCTD, 6

cehepe Qhuzuueckoeo socnumarus:

— MOHUMAaHME IIEHHOCTH 3JI0POBOTO U 0e30IMacHOro o0pasa XKU3HU,

— OCO3HAHMWE TOCIEACTBUN U HENPUATHUE BPEIHBIX MPUBBIYEK (YMOTPEOJICHHUE aKOroJs,
HapKOTHKOB, KYpEHUs);
8 chepe mpy00680o2o 80CHUMAHUS:
— TOTOBHOCTh K aKTUBHOW JIEATEIHHOCTH OHOJOTHYECKOM W  DKOJIOTHICCKON
HATIPABJICHHOCTH, CIIOCOOHOCTh WHHUIIMMPOBATh, IUIAHHUPOBATH M CAMOCTOSTEIHHO
BBITIOJTHAT TAKYIO JIEATETbHOCTD;

— MHTEPEC K NPAKTUUYECKOMY M3YUYEHUIO MPO(PECcCuil, CBA3aHHbIX C OMOIOTUEH;

— TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKCHUH BCEH
KU3HU;
8 cghepe IKoN02UUECKO20 B0CNUMAHUA:
— SKOJIOTUYECKH I1eJIeCO00pa3HOE OTHONIEHHE K MPHUPOJE KaK MCTOYHHMKY KU3HHU Ha
3emMJie, OCHOBE €€ CYIIECTBOBAHUS,

— IIOBBIIICHHUC YPOBHA AKOJIOTUYECKOM KYJIbTYPBbI: HpI/I06p€TGHI/Ie OIlbITa INTAHUPOBAHUA
IMOCTYIIKOB M OICHKHW NX BO3MOKHBIX HOCJ'IeI[CTBI/Iﬁ JJIA OKPY)KaIOHIefI CpeanbI;



CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble MPU H3YYEHWH OWOJIOTMU 3HAHHUS U
YMEHUS TIPU PEIICHUH TTPo0JIeM, CBA3aHHBIX C PAIIMOHAIBHBIM PUPOIONOIb30BAHHEM
(cobmroieHre TMpaBWJl TOBEACHUS B MPHUPOJIE, HAMPABICHHBIX HAa COXpPaHEHUE
PaBHOBECHS B 9KOCHUCTEMaX, OXPaHy BHJIOB, SKOCUCTEM, OHOC(hephl);

AKTUBHOE HEIMPUATHE JACHUCTBUMN, MPUHOCAIINX BPEJ OKPYKAIOILIEH MPUPOAHON CpEeE,
YyMEHHE  IIPOTHO3UPOBATh  HEOJArONPHUSATHBIC  DKOJOTHYECKHE  TOCIICICTBUS
MPEANPUHUMAEMBIX TEUCTBUU U MTPEIOTBPALLATh UX;

6 cgbepe HAY4YHOcO0 NO3HAHRUA:

[IOHUMaHue creuu@UKU OMOJIOrMH Kak HayKH, OCO3HaHUE €€ poyid B (hOPMUPOBAHUU
pPalMOHAJIBHOIO HAYYHOIO MBIIUIEHUS, CO3/IaHHUE IEJIOCTHOrO MpEACTaBICHHUS 00
OKpY’KaloIlleM MHpEe KaKk O €JUHCTBE IMPUPOJIbI, YelIOBEKa U OOILECTBa, B IO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH W pEeUIeHUU MpoOJeM COXPaHEHHUS MPUPOJHOrO
paBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJOTHHM JJii COBPEMEHHOW IIMBHJIW3AIINU:
o0ecrieueHne HOBOTO YPOBHSA pa3BUTHS MEIUIMHBI, CO3JaHHE TMEePCHEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX PElIaTh PECYpPCHBIEC MPOOIEMbI PA3BUTHUS YEIIOBEUECTBA;
NOMCK ITyTE€H BBIXOAA U3 TJOOAJTBHBIX AIKOJIOIMYECKUX MpoOJIeM U obecreueHue
nepexoja K yCTOHYMBOMY Pa3BUTHIO, PAllMOHAJIBLHOMY HCIOJIb30BAaHUIO MPHUPOJIHBIX
pecypcoB 1 (HOPMUPOBAHHIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TIOJIYYCHHHM OHMOJOTHYECCKHX 3HAHWUH B IENSIX TOBBIINICHUS
o0IIei KyJIbTYpPhl, €CTECTBCHHO-HAYYHOW TI'PAMOTHOCTH KaK COCTaBHOM 4YacTH
(YHKIIMOHAIBHOW TI'PaMOTHOCTH OOydYarommxcs, (GopMupyeMord TpH HW3YYCHUHU
OMOJIOTHH;

MOHMMAaHHE CYITHOCTH METOJOB ITO3HAHMS, HMCIIOJIb3YeMbIX B €CTECTBCHHBIX HayKax,
CIIOCOOHOCTh MCIOJB30BAaTh IOJydYaeMble 3HAHMS JJIs1 aHajau3a U OOBSICHECHHS
SIBIICHUH OKPYIKAIOLIEro MHUpa M MPOMCXOMSIINX B HEM HM3MCHCHHI; YMCHHE JejaTh
00OCHOBaHHBIC 3aKJIFOUCHUS Ha OCHOBE HAyYHBIX (JAKTOB M MMECIOIIMXCS JIAHHBIX C
1EJTbIO TTOJTYYCHHS JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BaTh OMOJOTHYSCKHE 3HAHMS AJIs1 PpCHICHUSA
np06neM B PCAJIbHBIX JKU3HCHHBIX CUTYALUAX

OCO3HAaHHUC LICHHOCTH HaquOﬁ ACATCIIbHOCTHU, TOTOBHOCTb OCYIICCTBIIATL IMPOCKTHYIO
N UCCIICOAOBATCIIbCKYIO ACATCIIBHOCTD HHANBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HETPEPHIBHOMY OOpPa30BaHHIO U CaMOOOpa3OBaHUIO, K
AKTUBHOMY TTOJIYYCHHUIO HOBBIX 3HAHUH 1O OMOJIOTUH B COOTBETCTBUH C KU3HCHHBIMU
MOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATDI: ¢ chepe o6nradenun ynusepcanvnvimu
YUeOHbIMU NO3HACAMETIbHBIMU OCUCMEUAMU: 0A308ble JI02UYEeCKUe OeliCMBUsL:

CaMOCTOSITENILHO (POPMYITMPOBATh M aKTyalIM3UpPOBaTh MpodJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHHM 3HAHUU IMPUEMBI JIOTMYECKOrO MBIILIEHUS (aHanIu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 000OIIeHHs), PpacKpbIBaTh  CMBICIH
OMOJOrMYECKUX MOHATUM (BBIACIATh WX XapaKTEpHbIE IPU3HAKH, YCTaHABIMBATh
CBSI3U C JPYTUMHU MMOHATUSIMU);



ONPENEIIATh LENH JEATEbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUH UX JOCTHIKEHHS,
COOTHOCHUTbH PE3YJIbTaThl IEATEIbHOCTH C MOCTABICHHBIMHU LIEIISIMH;

UCIIOJIb30BaTh OMOJOTrMYECKUE MOHATUS IS 0ObsICHEHUS (PAKTOB U SBJICHHUNA >KUBOU
IPUPOJIBL;

CTPOUTH JIOTUYECKHUE PACCYKIEHUS (MHAYKTUBHBIE, NEIYKTUBHBIC, IO aHAJIOIHH),
BBISIBJISITH  3aKOHOMEPHOCTH U IPOTUBOPEUYUS B PpPAacCMaTPUBAEMBIX SIBICHUSX,
(GOopMyIMpOBaTh BHIBOBI U 3aKIIOYEHUS;

IIPUMEHSATh CXEMHO-MOJENbHBIE CPEACTBA ISl MPEACTABICHUS CYILIECTBEHHBIX CBA3EH
U OTHOLIEHUH B HU3y4aeMbIX OHMOJOTMYECKHX OOBEKTaX, a TakKe MPOTHUBOPEUUI
Pa3HOro poja, BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX HCTOYHHUKAX;

Oazoevle uccieoosamebCkue 0etucCmeusl.

BJIAJIETh HaBBIKAMU Y4E€OHO-MCCIICIOBATEIbCKOM UM TMPOEKTHON JESTENbHOCTH,
HaBBIKAMHU  paspelieHusi MpoOieM; CIHOCOOHOCTHIO U TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY MOMCKY METOJOB PEIICHUS] NMPAKTUYECKUX 3a/a4, MPUMEHEHUIO
PAa3INYHBIX METOJ0B MO3HAHUS,

WCIIOJB30BaTh PA3JIMYHbIE BUABI JCSITEIBHOCTH IO IMOJIYYEHUIO HOBOTO 3HAHUSA, €r0
WHTEpIpeTalui, MpeoOpa30BaHUI0 W NMPUMEHEHUIO B YYCOHBIX CHUTYyalHsX, B TOM
YKCIIe TIPU CO3/1aHUH YUEOHBIX M COLIUATIBHBIX MTPOEKTOB;

dbopmMupoBaTh Hay4yHbIH THUI MBIIUICHHS, BIJIaJIETh HAY4YHOM TEPMHUHOJIOTUEH,
KJIFOYEBBIMU ITOHATUSIMHU U METOJIAMU;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a7a4l B 00OPa30BATEIIbHOUN JIEATEIIBHOCTH U
KU3HEHHBIX CUTYAaIUsX;

paboma c ungopmayue.

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WHGOpMAINH (TEKCTE YI4eOHOTO MOcoOus,

HAyYHO-TIOMYJISIPHON JIMTepaType, OHMOJIOTHYCCKUX CJOBapsIX M CIPABOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax MAaHHbIX, B HHTepHere), aHaIU3upoBaTh HHGOPMAIUIO
Pa3IUYHBIX BUJIOB U (DOPM MIPENCTABICHUS], KPUTHUECKU OI[EHUBAThH €€ JIOCTOBEPHOCTh
Y HETIPOTUBOPCUHUBOCTB;

dbopMynHpoBaTh 3aMpOChl U MPUMEHSTh PA3TUYHbIE METOJBI MPU TOUCKE H OTOOpE
ouonornueckor nHpopmMamu, HeoOXOAUMOM sl BBITIOJIHEHUST YUEOHBIX 3a/1ad4;
CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTHUMAJIbHYIO bopmy MpeACTaBICHUS
ouonoruyeckoil HHGopMalK (CXeMbl, rpapuKy, JUarpaMMbl, TaOJIUIBI, PUCYHKH U
Jp.);

UCIIOJIb30BaTh HAYYHBIM SI3BIK B KayeCTBE CpEACTBA NpuU paboTe ¢ OMOIOTMYeCcKOn
uH(popMalreil: NPUMEHSITh XUMHUYECKHUE, (PU3UUYECKUEe M MaTeMaTUYECKHE 3HAKU U
CUMBOJIBI,  (opmyinbl, abOpeBHAaTypy, HOMEHKJIATYpy, HCIOJIb30BaTh u
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISIIHOCTH,

6 cghepe oenadenus yHUBEPCAIbHBIMU KOMMYHUKAMUBHBIMU OCUCHBUAMU:
obwenue:

OCYIIECTBJISITh KOMMYHHUKALIMM BO BceX cdepax >KU3HU; AKTUBHO y4acTBOBAaTh B
ayanore WIM JUCKYCCHUM IO CYIIECTBY OOCYyXJaeMOod TeMbl (yMEHHE 3a/1aBaThb
BOIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCUTENILHO BBINIOJIHEHUS MPEAJIaraeéMon 3a1auu,
YUHUTBIBATh MHTEPECHI U COINIACOBAHHOCTDH MO3ULMI JAPYTUX YYACTHUKOB AUAJIOrA WU
JUCKYCCHUH);



Pa3BEpPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHUS C HCIOIb30BAHUEM S3bIKOBBIX
CPEJICTB;
COBMeCmHnasl 0esimelbHOCMb.

BBIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEUCTBUI C y4eTOM OOILIUX MHTEPECOB U
BO3MOKHOCTEW KA Or0 WICHA KOJUIEKTUBA;

— MPUHHUMATh L€ COBMECTHOM [EATEIbHOCTH, OPraHU30BBIBATH U KOOPJAUHUPOBATH
JICUCTBUS TI0 €€ JOCTMIKCHUIO: COCTABJATH IUIAH ACHCTBUW, pACHPENCTSATh POJIK €
y4€TOM MHEHHUN Y4aCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

IpeaiaraTb HOBbIE€ MTPOEKTHI, OLIECHUBATh HUJIEU C MO3UIIMM HOBU3HBI, OPUTMHAIIBHOCTH,
MPAKTUYECKON 3HAUYMMOCTH;

OCYHIECTBJISITh TO3UTHUBHOE CTPATErMUECKOE MOBEACHUE B PA3JIMYHBIX CHUTYalMSX,
MPOSIBJISATh TBOPUYECTBO U BOOOPaKEHUE, ObITh MHUIIUATUBHBIM;

6 cghepe oenadenusn yHuGEPCAIbHLIMU PECYTAMUBHBIMU OCHUCMEUAMU:

CAMOOP2AHUZAYUSL:

— HCIIOJIL30BAaTh OMOJIOrMYECKHUE 3HAHMS JJId BBIABJICHUA HpO6J’I€M N WX PCIOCHUS B
JKHU3HCHHBIX 1 y‘le6HBIX CUTyallusiX;
- BBI6I/IpaTB Ha OCHOBE OMOJIOTMYECKHUX 3HAHUM IHCJICBBIC U CMBICJIOBBIC YCTAHOBKH B

CBOUX JICHCTBUSAX M MOCTYIKAaX MO OTHOUIEHUIO K KMBOU MPUPOE, CBOEMY 370POBBIO
Y 3JI0POBBIO OKPYKAIOIIHX;

pacHIMpATh paMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

— Jenath OCO3HAHHBIA BBIOOp, apryMEHTHUPOBAaTh €ro, OpaTb OTBETCTBEHHOCTh 32
peuieHue;
CAMOKOHMPOTb:

— JaBaTb OLCHKY HOBBIM CHUTYyaAllUsIM, BHOCUTH KOPPCKTUBBLI B ACATCIIbLHOCTL, OLICHUBATDH
COOTBCTCTBUEC PE3YJIbTATOB LCIIAM,

— NPUHUMATh MOTHBBI U aPTYMEHTHI JIPYTHUX IPU aHAJIM3E PE3YJIbTATOB JIESATEIbHOCTH;
IMOYUOHANLHBIU UHMENNEeKM, NPeOnoa2aruull chopmuposaHHoCmy:

- CaMOpCryJiMmpoBaHus, BKJIKOYAIOIICT O CaMOKOHTPOJIb, YMCHHC [IPUHUMATDb
OTBCTCTBCHHOCTL 3a CBOC IIOBCACHHC, CITOCOOHOCTH AJallITUPOBATHCA K
OMOLIMOHAJIIbHBIM U3MCHCHUAM U IIPOABIIATD FI/I6KOCTB;

— BHYTPCHHEH MOTHBAIIMH, BKJIFOYAIONICH CTPEMJICHHE K JIOCTHIKCHHIO LIETW U YCIIEXY,
ONITUMH3M, HHUITHATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXO/IS U3 CBOMX BO3MOXHOCTEH;
npunamue ceos u Opy2ux:

— TOpUHUMATh ce0s, TOHUMAas CBOM HEJOCTAaTKM U JOCTOMHCTBA; —
MPU3HABATh CBOE MPABO U MPABO APYIUX HA OLIUOKH.
NPEJIMETHBIE PE3YJIBTATHI:

— yYMEHHME BJAJIETh CHUCTEMOM OHOJIOTMYECKMX 3HAaHWM, KOTOpas BKIIOYAET
OCHOBOIOJIAraronue OMOJOTUYEeCKUE TEPMUHBI M TIOHSTHS (PKU3HB, KJIETKA, TKaHb,
opraH, OpraHu3M, BHUJ, NOMNyJANMs, OWOCHHTE3 Oe€lKa, HaclIeICTBEHHOCTD,
W3MEHYUBOCTb, POCT U Pa3BUTHE U JIP.);

— BIIQJICHUE CHUCTEMOM 3HAaHMM OO0 OCHOBHBIX METOJAX HAy4YHOr'0 IO3HaHUS,
UCIIOJIb3YEMBIX B OHMOJIOTMYECKHX WCCIICOBAHUSAX JKUBBIX OOBEKTOB U IKOCHCTEM
(omucaHue, U3MEpEeHHe, MPoBeAeHUE HAOI0ICHHI); CIOCOOaMU BBISIBJICHUS U OIICHKU
AHTPOIIOT€HHBIX U3MEHEHUN B IPUPOJIE;



YMCHUC YCTAHABJIIMBATHL B3dWMMOCBA3W MCKAY CTPOCHHUCM H CI)YHKHI/IHMI/II KJICTOK
Pa3HbIX TKaHCfI; opraHaMu U CUCTCMaMH OPraHoOB Yy paCTCHI/Iﬁ; dTarlaMHu KJICTOYHOI'O
IUKJIa U )KU3HCHHBIX IUKJIOB OPraHU3MOB; TCHOTHIIOM H q)CHOTHHOM;

yMEHHE peniarhb MTOMCKOBBIE OuoJIornYecKre 3a/1auu; BBISIBIISITD
MPUYUHHOCIIEACTBEHHBIE CBSI3U MEXY UCCIEAYEMBbIMU OMOJIOTMYECKUMHU O0BEKTaMH,
MPOLIECCAMU U SIBJIEHUSAMMU; JE€aTh BBIBOJbI U MPOTHO3bl HA OCHOBAHUU IOJYYEHHbBIX
pE3yJIbTATOB;

YMCHUC BbIJIBUTATb THUIIOTC3bI, ITPOBCPATHL HUX OKCICPUMCHTAJIBHBIMH CpPCICTBaAMU,
q)OpMy.TII/Ip}UI CJIb UCCIICOOBAHUS, AHAJIU3UPOBATD ITOJIYIYCHHBIC PC3YJILTAThI U ACIIATH
BBIBOJBI,

YMEHUE OIICHMBATh AITHUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIEJOBAaHUN B 00JaCcTH
OMOTEXHOJIOTUM M TEHETUYECKUX TEXHOJIOTUM (HAMpaBJICHHOE W3MEHEHHE T'€HOMa M
CO3/IaHK€ TPAHCTEHHBIX OPTaHU3MOB);

yMEHUE MOTUBHUPOBATh CBOW BHIOOp Oynyiuei mpodeccruoHambHON NEATEIbHOCTH B
o0nacti OMONOrMM, MEIULUHBI, OMOTEXHOJIOTUH, CEIBCKOTO XO3SHCTBA; YIIyOJsTh
[IO3HABAaTENbHbIM MHTEPEC, HANIPABJICHHBIN Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH
npodeccu ¥ MPONOIKEHHE OHMOJIOTMYECKOro o0pa3oBaHUs B  OpPraHHU3aLUsAX
cpenHero npogecCUuOHAIBHOTO U BBICIIIET0 00pa30BaHMS.
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COJIEP)KAHUE KYPCA BHEYPOUHOU JESATEJBHOCTH

MoayJib «ArpoTeXHOJIOTUU HACTOSIIIEro U Oyaymero». 10 knacc (34 4)

1. buorexHosorus Kak Hayka (4 4)

Uctopusi BO3BHMKHOBEHUSI HAyKH, OCHOBHBIEC pa3Jeibl, CBSI3b OWOTEXHOJIOTHMU C
IpYyruMH HaykaMu (Ouosioruel, OOTaHWUKOM, 300J0THEH, MHUKpOOHOJIOTHEeH, OHOXUMUEH,
¢uznonoruen, reHeTUKOM, MEAUIIMHOW) U OTPACISIMU IPOMBIIINIEHHOCTH (MTUIIEBAas, Jerkas),
CENbCKOr0 XO03fiCcTBAa (KMBOTHOBOJCTBO, PACTEHHUEBOJICTBO) U 3IpaBOOXPAHEHUEM,
u3BectHbIe By3bl 1 HUU, cBs3aHHBIE ¢ OMOTEXHOJIOTHEH:

= denepanbHOE rOCyapCTBEHHOE YUPEKICHUE «DenepanbHbIN
uccienoBaTeabCckuii 1meHtTp «DyHaaMeHTalbHbIe OCHOBBI OmoTexHoOruu» Poccuiickoi
akagemuu Hayk» (DI Buorexnonornu PAH)?;

. denepanpHOE  TOCYIapCTBEHHOE  OIO/KETHOE  HAYyYHOE  yUPEKICHHE
«Bcepoccurickuii Hay4YHO-UCCIIE10BATEIbCKUN UHCTUTYT CEJIbCKOXO03MCTBEHHOU
ouorexnonorun» (PI'BHY BHUUCE)?;

. ®denepanbHOE  TOCYJApCTBEHHOE  OIOKETHOE  HAyYyHOE  YUPEXKICHHUE
«DenepanbHbld  MCCIEIOBATENBCKUM LEHTP DBcCepoCCHMCKUN HMHCTUTYT T'E€HETHUYECKUX
pecypcos pactennii umenn H.W. Basunosa» (OPI'EHY ®ULL BUP)3;

. ®denepanbHOE  rOCYJApCTBEHHOE  OIOXKETHOE  HAy4yHOE  YUPEXKICHHUE
«Bcepocculickuit Hay4YHO-HMCCJIEIOBATEIbCKAN UHCTUTYT CEIBCKOX03MCTBEHHOM
mukpo6uosorun» (PI'BHY BHUUCXM)?;

. ®denepanbHOE  TOCYJApCTBEHHOE  OIO)KETHOE  HAy4yHOE  YUPEKICHHUE
«DenepanbHbId HCCIEA0BATEIBCKUN HEHTP MIHCTUTYT HUTONOTUU U TEHETUKH
Cubupckoro oraenenus Poccuiickoii akagemun Hayk» (PDIBHY UIul’ CO PAH)?;

= denepanpbHOE TOCYAAPCTBEHHOE ABTOHOMHOE 00pa3oBaTENbHOE YUPEKICHHUE
BbICIIEr0 OOpa3oBaHusi «MOCKOBCKUN (DU3UKO-TEXHUUECKUI HMHCTUTYT) HAIlMOHAJIbHBIN
uccaenoBaTensckuii nentp» (PrAOY BO MOTU);

! ®enepanbuoe rocynapcrsennoe yupeskaenue «DenepanbHblii HCCIeI0BaTEbCKUI HEHTD
«DyH1aMeHTalbHbIE OCHOBBI OMoTexHOI0TuN» Poccuiickoii akanemun Hayk» (OULL buorexnonoruu

PAH): opunmansusiii caiit. — URL: http:/www.fbras.ru

2 MenmepanbHOE TOCYHNApCTBEHHOE OIOJDKETHOE HAaydyHoe yupexaeHne «Bcepoccmifckuit

HAYYHOHUCCJIEAOBATEIIbCKUA HWHCTUTYT CEIIbCKO-X03aicTBeHHOW OnorexHomorum» (OI'BHY BHUUCH):

ounmaneueiii cair. — URL: http:/www.vniisb.ru

8 QenepanbHOE  TOCYIapCTBEHHOE  OIO/UKETHOE  HaydHoe  yupesxaeHnme  «DemepanbHblit

UCCIIEN0BATENIBCKUI HEHTP BCcepocCuiiCKuil HHCTUTYT FEHETUYECKHUX PECYPCOB pacTeHnit nmenu H.1.

Basunosa» (OI'BHY ®UILL BUP): opunmanshsiii caitr. — URL: http:/www.vir.nw.ru

4 denmepambHOE  TOCYHApCTBEHHOE OIOKETHOE HAaydyHOoe  yupexnaeHme «Bcepoccuifckuit

HAYYHOHCCIIEIOBATEIILCKUI MHCTHTYT CEIIbCKO-X03siicTBeHHON MuKpoouonoruny (PI'BHY BHUNCXM):

ounmaneheii caint. — URL: http:/www.arriam.ru

® denepanmbHOE  TOCYAapCTBEHHOE  OIOKETHOE  HaydHoe  yupexaeHnme  «DemepabHblii

WCCTIENOBATeNIbCKUK 1eHTp WHeTuTyT 1umrTonoruu u reHetukn Cubupckoro otneneHus Poccuiickoit
akagemun Hayk» (PI'BHY UIul" CO PAH): oburmansusrii caift. — URL: http:/www.bionet.nsc.ru
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. denepanbHOE TOCYAApPCTBEHHOE OOJKETHOE 00pa30BaTENbHOE YUYPEKICHUE
BBICIIET0 00pa3oBaHusi «MOCKOBCKHI rOCYJapCTBEHHBIN YHUBEPCUTET UMEHU
M.B. Jlomonocosa» (PI'EOY BO MI'V)?;

= denepanpbHOE TOCYIApCTBEHHOE OIOKETHOE O0pa30BaTEIbHOE YUPEKICHHUE
BhIciiero oopaszoBanus «CaHkt-IlerepOyprckuii rocynapcTBeHHbi yHUBEepcuTeT» (OI'BOY
BO CII6I'Y)?;

. denepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE OOpa30BaTENbHOE YUPEXKICHHE
BBICIIIETO oOpa3zoBaHuUs «HoBocubupckuii HallMOHAJIbHEIN HCCIIEOBATEILCKUMN
rocyapcTBeHnslil yausepeuter» (PIAOY BO HI'Y)3;

. denepanbHOE TOCYAApPCTBEHHOE OIOJKETHOE 00pa30BaTeNIbHOE YUPEKICHUE
BbICIIEro obpaszoBanus «Poccuiickuii rocynapcTBeHHbINH arpapHbiii yHuBepcuter — MCXA
uMmenn K.A. TumupsizeBa» (PI'bOY BO PI'AY-MCXA numenu
K.A. Tumupszesa)®;

= ABTOHOMHasi HEKOMMepYeckas oOpa3oBaTelbHas OpraHu3alis BBICIIETO
o6pasosanus «Hayuno-rexnonorndeckuii yausepcuter «Cupuycy» (HTY «Cupuyc»)®.

CoBpeMeHHbIE HAMPaBICHUS Pa3BUTHS arpOOMOTEXHOIOTHA. MeTOoIbl OMOTEXHOIOT I
B HayK€ M IIPAKTUKe. JIeMOHCTpAIMs BUIEOPOIUKOB' .

! q)ezlepaanoe TOCyAapCTBECHHOC aBTOHOMHOC O6pa3OBaTCJ'IBHOC YUYPCKACHUC BBICHICTO O6p3.30BaHI/I$I
«MOCKOBCKUH (PU3UKO-TEXHUUECKUH MHCTUTYT) HAIMOHAJBHBIN HccienoBarenbekuil nentp» (PIrAOY BO
M®THN): opunmansueii caint. — URL: http:/www.mipt.ru

JlabopamopHhvie u npakmuyeckue pabomuol

UccnenoBarenbckas padbora «Co3gaHue OHOJOTMYECKH AaKTHUBHBIX J1I00ABOK U
BUTaAaMUHOB.

Uccnenorarenbckas padora «BbiBesieHHEe HOBBIX COPTOB PACTEHUM, TOPOJ] KUBOTHBIX
C 3aJJaHHBIMH CBOWCTBAMMY.

UccnenoBarenbckas pabdora «Co3ganue OakTepuii, CHOCOOHBIX IepepadaThIBaTh
He(PTh U yCTPAHSITH MOCJEACTBUS €€ PA3IUBOB: ITFOCHl U MUHYCHI».

Okckypceus («bHoTexXHOI0rus: HayKa U )KU3Hb») B By3 uinu HUN.

! ®denepanbHoe rocynapcTenHoe GrOIKETHOE 00Pa30BATENLHOE YUPEKICHHE BBICIIET0 00pa30BaHUs
«MocKOBCKU TOCyAapcTBeHHBIM yHUBepcuteT uMeHu M.B. JlomoHocoBay: odunuanshbiii cat. — URL:
http:/www. msu.ru

2 denepanbHOE TOCYAAPCTBEHHOE GIOKETHOE 00Pa30BaTEIbHOE YUPEKICHHE BBICIIEr0 0Opa30BaHUs
«Cankr-IlerepOyprckumii TocynapctBeHHbIN yHUBepcuTe™ (PI'BOY BO CIIOIY): odunmanbHbii calT. —
URL: http:/www.spbu.ru

$ denepanpHOE rOCYIApPCTBEHHOE ABTOHOMHOE 00Pa30BaTeNbHOE YUPEXkIEHHE BHICIIET0 00Pa30BaHUS
«HoBocubupckuii HalMOHaIBHBIN UCCIIE0BATEIBCKUN TOCYJaPCTBEHHBIN YHUBEPCUTET»

(®r'AOY BO HI'Y): odunmanshsiii caidt. — URL: http:/www.nsu.ru/n

* desepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTENbHOE YUPEKIEHHE BBICIIEr0 00pa30BAHUS
«Poccuiicknii rocynapcTBeHHbli arpapHblii yaHuBepcuteT — MCXA nmenu K.A. Tumupsizesa» (PI'bOY BO
PIAY-MCXA umenu K.A. TumupsizeBa): opunmanshblii caiir. — URL: http:/www.timacad.ru/

® ABTOHOMHAs HEKOMMepUecKas o0pa3oBaTeIbHAas OPraHU3aIHUs BHICIIETO 00Pa30BAHMUS

«Hayuno-texnonorudeckuii yauBepcuter «Cupuyc» (HTY «Cupumyc»): obunmanbnbeiii caidt. — URL:

http:/Awww.siriusuniversity.ru/ * Cm. npuoxeHue.
12


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

2. O0mue MOHATHS OMOTEXHOJIOTHH (2 4)

[TonsaTre 6moTeXHOMOTHH. 3a4eM YeI0BEeKY OMOTEXHOJIOTUH, B UEM UX MPEUMYIIIECTBO
nepes XMMU4eCKUM CUHTEe30M. OCHOBHBIE 00BEKThI OMOTEXHOIOTHHU:
MIPOMBIIIEHHBIE MUKPOOPTaHU3MBbI, KJIETKHA U TKaHU PACTCHUH, )KUBOTHBIX.

JlabopamopHvie u npakmuyeckue pabomuol

IIpakTndeckas pabora «lIpuMepbl IpUMEHEHHUS OHMOJOTHMYECKHX OOBEKTOB B TBOCH
KUZHU.

3. OcobenHocTH arpoouoTexHoa0ruu (4 4)

enmn wm 3amaun arpobmorexHonorur. OCHOBHBIE OOBEKTHI arpoOOHMOTEXHOJOTHH.
buotexHonornueckue MOAXOAbl JJIsi HAJACKHOIO COXPAHEHUS KOJUICKIUHA TeHETHYECKUX
PECYPCOB PAaCTEHUM U KMBOTHBIX. [TOHATHS 0 TOJIEBBIX, IN VItro u KpHokoyuiekusax. Poct u
pa3BUTHE KUBOTO OOBEKTAa B 3aMKHYTOM CHUCTEME B KOHTPOJUPYEMBIX YCIOBHUSAX: KaK 3TO
BO3MOKHO.

OcCHOBHBIE TIOMEIIEHUS JIs TOJTHOLIEHHONW paboThl 1abopaTopuu OMOTEXHOJIOTHH
(JtamuHapHasi KOMHaTa, CBETOBasl, aBTOKJIABHASI KOMHATBI, IOMEUIEHUE JIJIsi TPUTOTOBJICHUS
MUTATENBHBIX CPEJl, MOeUHas): UX GYHKIIMOHAT U OCOOCHHOCTH.

OcHoBHBIE TPUOOPHI 1711 OpraHU3alKy J1a00paTOpUu OMOTEXHOJIOTUH, UX (PYHKIIUU U
BO3MOXHOCTH (aBTOKJIaB, CyXOKapoBOW mikad, AUCTWLIATOp, pH-MeTp, Becwl, JaMuHap-
OOKC, CTEpUIU3aTOpP WHCTPYMEHTOB, CBETOBAsl yCTAaHOBKA, KJIMMaThuyeckas kamepa, Y-
MOHU3ATOp, XOJIOIUJIBHUKU JUIsl XPaHEHUs MUTATENbHBIX cpel U np.). UHCTpyMeHTHl aiis
MPUMEHEHUSI METOJOB OWOTEXHOJOTUU pacTeHUHN (TmpemapoBaibHAsi WIJIA, CKAJIBIETb,
MUHIIET, HOXKHUIIBI). OCHOBBI TEXHUKHU 0€30MacHOCTH IpH padote ¢ mpudopamu. OCHOBHBIE
puOOpBI Il OpraHu3aluu 1adbopaTopun OMOTEXHOJIOTMH: aBTOKJIAB, CyXO0KapOBOM HIKad,
muctTwsaTop, pH-meTp, Bechl, JlaMHUHAp-OOKC, CTEPWIM3ATOP HHCTPYMEHTOB, CBETOBas
YCTAaHOBKa, KJIUMaTHueckass kamepa, Y D-UOHU3ATOP, XOJOIUIBHHUKUA IS XpaHEHUs
NUTATENbHBIX cpel U Jap. WHCTpYMEHTHI il TIPUMEHEHHUSI METOJIOB OHWOTEXHOJIOTHUHU
paCTEHHUI:
npenapoBajibHasl Urila, CKajibIelb, TUHIET, HOXKHUIIBIL.

JlabopamopHvie u npaxmuueckue pabomaol

[IpakTuueckass pabora «KynbTypHOe pacTeHHE B KYJIbTYpalbHOM COCY/E: OIHMIIH
pacTeHue B IPOOUPKEY.

Uccnenorarenbckas padora «PocT 4epeHKOB pacTeHUU B BOJIE€ C Pa3HbIM YpOBHEM
pH».

4. KyJabTypa KJIeTOK U TKaHel (8 4)

Mertonbl KynbTyphl KIETOK M TKaHeW B cenekuuu. KamwtycHas kynbTypa. Kynbrypa
KJIETOK U arperatroB kjeTok. KynbTypa npotormiactoB. [lomydyenne coMatuueckux ruOpumioB
METOJIOM CIIMSIHUSI U30JIMPOBAHHBIX MTPOTOIIACTOB.

Knerounas ceneknus. Mcnonb30oBaHue rarioniny B CEJIEKIUU.

[IpuMepbl TpUMEHEHHS KYJIbTYp KJIETOK W TKaHEW B HAYYHBIX HCCIEHOBAHUAX U B
npaktuke paznuunbix HUM: 3HaKOMCTBO ¢ nuTepaTypoil — HaAydYHBIMH MYOJIUKAIUSMH TI0
pa3HbIM 00BEKTaM (MUKPOOBI, PACTEHUS, )KHBOTHBIC).

XapaKkTepUCTHKA KJIETOK, KYJIbTHBUPYEMBIX IN Vitro. MopdoreHerndeckue myTH
pa3BUTHUS KIETKH IN Vitro.

N3BecTHBIE KOJJIEKIMUA OMOTEXHOJIOTMUYECKUX OOBEKTOB — UX POJIb, 3aJlayl, COCTaB,
npuMepsl (iN VItrO KOJIeKIMK PacTeHUH, KOJICKIIUU IITaAMMOB MUKPOOpraHu3MoB. CeMuHap
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M0 TMPOYMTAHHOW JUTEpaType, MOKIaAbl OOydarormuxcs). buoTexHomorus mpom3BOACTBA
KYJIbTYphI KJIIETOK, TKAHEH U OpraHOB PACTCHHIA.

Jlabopamopnvie u npaxmuueckue pabomsr IlpakTuueckas

pabora «[IpoTomnacTsl KIETOK.

HccnenoBarensckas pabora «CyliecTBYIONIME KOJJIEKIIMM KJIETOK W IITaMMOB B
Poccuu u ux ponb B pa3BUTHH T€HETUYECKUX TEXHOIOTHI.

HccnenoBarensckas pabora «I.JI. KapredeHko Kak TeHETHK-IKCIEPHUMEHTATOp W
OMOTEXHOJIOT».

5. IluraTesbHbIE CPeAbl AJS ATPOOHOTEXHOJIOT UM (2 4)

Makpo- 1 MUKPO3JIEMEHTHI, ICTOYHUKH YTJI€BOJAOB, BUTAMUHBI, )KETUPYIOIINE ar€HTHI.
TuIbI MUTATENBHBIX CPE — KUJKUE U TBEPABIE.

[TurarenbHbIe Cpebl 1711 OMOTEXHOIOTMH pacTeHuil. Pa3paboTka HOBBIX MUTATEIbHBIX
Cpell, B TOM YHKCJIE€ BKJIIOYAIOIIUX OMOCTUMYIISITOPBI U JAPYTUE PEryJsaTOpbl pocTta. MeToabl
ONTUMHU3AIMU  TNUTATEeNbHBIX cped. (OCHOBHbIE KOMIIOHEHTBHI MUTATENbHBIX CpEX
(MaKkpoOdRJIEMEHThI, MHKPODJIEMEHThI, HCTOYHUKH YIJepo/a, BUTAMHUHBI, KEIUPYIOIIUE
areHThl, PEryJasaTopsl pocTa). YpoBeHb pH nuTaTenbHOM Cpelibl U €ro BIUSHUE HA Pa3BUTHUE
pactenuit. Becsl, pH-meTp.

JlabopamopHhvie u npaxmuyeckue pabomuwl

JlaboparopHas pabora «llutaTenbHbie Cpebl U YCIOBUS KYyJIbTUBUPOBAHUS, KYJIbTYPhI
PaCTUTENBHBIX KJIETOK U TKAHE».

[TpakTtuueckas padora «lIpuroroBiieHre CTOKOBBIX (MAaTOYHBIX) PACTBOPOB MAaKpoO- U
MUKPO3JIEMEHTOB MUTATENBHOM cpesbl no nponucu Mypacure u Ckyray.

[IpakTuueckass pabora «llpuroToBieHue NUTATEIBHBIX Cpel JJisi BBEICHUS B
KYJIBTYpY IN VItroy.

6. PeryjasTopbl pocta Kak GakTopsbl ycrexa 0MOTEXHOJIOTMH pacTeHuii (4 4)

Poct u pasButue pactenuit. OctanbHbIe dTanbl oHTOreHe3a. OOmme 3aKOHOMEPHOCTH
pOCTa pacTeHUHU.

OcHOBHBIE KJIacChl (PUTOTOPMOHOB (AyKCUHBI, IUTOKHUHUHBI, rudbepeminnbl, ABK,
STWJICH U Jp.) ¥ UX (PYHKITUU HA Pa3HBIX dTarax Pa3BUTHs PACTCHU.

N3BecTHBIC TeHETUYECKHE MEXaHN3MbI, KOHTPOIUPYIOIIHE POCT U Pa3BUTHUE PACTCHUIA.

DHJIOTCHHBIE U K30T'€HHBIC PETYIISATOPHI pOCTa PaCTEHUH B MPOOUPKE.

JlabopamopHvie u npakmuyeckue pabomul

JIabopaTopHasi pabora «DeHOTHUIHYECKas OICHKAa pOCTa W Pa3BUTHUS PACTCHUU B
3aBUCUMOCTH OT HAJIMYHUS (PUTOrOPMOHOB B TUTATEIILHON CpPEIey.

7. buorexnoJiorusi pacrenuii (10 u)

B0O3MOXXHOCTH NpuUMEHEHHUs] arpoOMOTEXHOJOTMM B CEJIEKIUH, CEMEHOBOJICTBE U
MUTOMHUKOBOJICTBE.

bone3nu n ummyHnunrer pacrenuit: ot H.M. BaBunosa 10 coBpeMeHHOCTH.

YckopeHHass M TpPaJULMOHHAs CEJEKUMA: COKpPAllaéM CpPOKHM IOJIYYEHHMS] HOBBIX
coptoB. OCHOBHbIE MeTOABl cenekuuu. [udpunmzanus. Popmsl orOopa. OCHOBHBIE
HampaBJICHUs] CENEKLUHU: YIy4YlIeHHE YpPOKaWHOCTH, YCTOMYMBOCTH K OHOTHUECKHMM U
a0MOTUYECKUM (PaKTOpaM.
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O3710pOoBIE€HNE PACTEHHI OT BUPYCOB C MOMOILBIO METOJIOB OMOTEXHOJIOTHH: METO/bI
KYyJbTYpbl AIllMKAJIBbHBIX MEPUCTEM, TEPMOTEpAIIMM, XEMOTEpaAllud, KPUOTEpANIMU U
KOMIUIEKCHOM Tepanuu. [lonmyyeHue 0340pOBIEHHOIO MOCAAOYHOIO MaTepuana — KiIyOHeu
KapToQels U Ca)KEHIIEB II0IOBBIX KYIbTYP.

KynbTuBUpOBaHHE pPACTUTEIBLHOIO MaTepuajia B KyJIbType IN VItro: ocHOBHbIE
NPUHIMIIBL W MOJENM KyJIbTUBUpOBaHUA. KaimycoreHes, CyCIEH3UOHHBIE KYJIbTYPbI
pacteHuil. Mukpopa3sMHOXKEHHE pacTeHU. DKOHOMUYECKUH 3(D(PEKT OT BHEIPEHHUS METO/I0B
OMOTEXHOJIOTUM B PACTEHUEBOJICTBO.

Kpuoxpanenue pacrenunii. Kpuonporekropsl. [locTkprorennas perenepanusi.

buonmornueckne cpencrBa 3allUThl PACTEHUM: MPEUMYIIECTBA W  TEPCIEKTUBBI
npumeHenus. Tepmoc u cocya Jlproapa ¢ )KUIKUM a30TOM, KpUOIPOOUPKHU.

JlabopamopHvie u npaxmuyeckue pabomaol

[IpakTuueckass pabora «PasMHOXEHME IUIOAOBBIX PACTEHUI UYEPEHKOBAaHUEM U
MUKPOPa3MHOXKEHHEM — MIPUMEP MAJIUHBI (I 3eMJITHUKH, €KEBUKU, CMOPOINHBI)».

[TpakTuyeckas pabora «BBemeHue pacTeHHid B KyIbTypy IN VItr0 u momaepikaHue
YUCTOU KYJIBTYPBI SKCIUIAHTOBY.

[IpakTuueckas padora «Pa3mHokeHne kapTodesst B IpoOUupKe».

UccnenoBarensckas padora «Kak mogydaroT MOTOMCTBO BEFE€TATUBHO PA3MHOXKAEMBIX
KYJIBTYp €CJIM HE CEMEHaAMU?»

Uccnenoarenbckas padora «BripamuBaHue pacTeHUM B IPOOUPKEY.

HccnenoBarensckas pabora «Kak 005kbs KOpOBKa ypoxail cacajia — O COBPEMEHHBIX
croco0ax OMOJIOrMYECKOM 3aIIUThl PACTEHUI.

Moayab «CoBpeMeHHbIe 0MOTEXHOJIOTMH B cesekuum». 11 kiaacce (34 4)

1. 'eneTnueckue pecypcbl Poccuu (6 1)

CtpaTeruu coXpaHEHHs TeHETHYEeCKUX pecypcoB. CoxpaHeHHe pacTeHuii in Situ u ex
situ.

buopecypcueie komtekunu Poccun. Komneknus reHeTMyeckux pecypcoB pacTEHHU
BUP. T'ep6apuit BMH. Komnekmuss renetnyeckux pecypcoB xuBoTHbIx BHUUIPXK.
Konnekuu kinerox u mrammMoB BHUMCXM. JleMoHCTpays BUIEOPOIHKOB,

JlabopamopHhvle u npakmuyeckue pabonul

UccnenoBarensckas pabora «Ilo marepuanam ¢opyma «l'eHeTHUYECKHE pecypchbl
Poccumn» (Be1Opath M000# TOKIIA] M IOJATOTOBUTH IO HEMY COOOIIEHNUE).

2. OCHOBBI TeHeTUKH U cejieKiuu (8 4)

HacnencTtBeHHOCTP M M3MEHYMBOCTH — OCHOBHBIE CBOWMCTBA JKHUBBIX OPTraHU3MOB.
N3mMeHYnBOCTh MyTallMOHHASI U MOJU(PHUKALIMOHHASI.

I'en — maTepuanbHbli HOCUTENL HACIEICTBEHHOCTH UM M3MEHUYMBOCTH. HykiienHoBbIE
KUCJIOTBI. JIoKkanu3amus reHeTU4eCcKoro Mmarepuaia B kierke. Jlenenue kierok. Perumkanus
JIHK. OcHoBHas norma MonekyasipHoit ouonorun. Tpanckpunuus. Tpancnsmus. Myranum.

3aKOH TOMOJIOTMYECKUX PAIOB B HAclHeACTBEHHOW u3meHunBocth H.M. BaBunoBa B
1920 u 2020 rr. JleMOHCTpaLys BUAEOPOIUKOB .

1 Cm. mpunosxenue.
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JlabopamopHvle u npakmuyeckue pabomul

[TpakTudeckas pabora «MoauduKalMoOHHass U3MEHUYMBOCTh B MPHpOae» (codpaTh U
CPaBHUTH JIUCThS, IIBETKU C OJTHOTO PACTCHUS W/WIIH C Pa3HBIX).

UccnenoBarensckas padora «I'MO — 310 myTanuu uian Mmoauduranim?»

3. Un:xeHepust B OuoJiorum pacreHui (15 4)

Knerounast v reHHast HHXKEHEPUsI PACTEHUM TSI PA3BUTHSI CEIEKIIUU.

[IprpoaHO-TpaHCTEHHBIE PACTEHHUS.

Pactenusi-6uodabpuku.

buorexHonornueckre METoAbl B CEJIEKIIMU PACTCHUM.

I'enernueckoe penakTUpOBaHME KYJBTYPHBIX pacTeHud. Yem TreHeThdeckoe
PETAKTUPOBAHUE OTIMYACTCS OT TCHETUYECKOU MOAU(DUKAIIIH.

[Touck HOBBIX TEHOB-MHUIICHEH: CyllecTByromue MeToauku. [IpoBemenue in silico
aHanu3a.

['eHHas wHXEHepUs 3€pHOBBIX KyJbTyp. ['€HHass wHXkeHepus XJionmdaTHuKa. ['eHHas
WH)XKEeHepuss ToMata. ['eHHass uHXeHepusi cou. ['eHHas HMHXEHEepHsl IUIOJOBBIX KYJIbTYD.
[ennas umxkenepus kaprodens. JleMOHCTpalys BUIEOPOIUKOBZ.

JlabopamopHvie u npaxmuyeckue pabomaol

[Tpaktuueckas pabora «lIpoBenenuwe In SilicO anamm3a amd MOMCKAa HOBBIX
TCHOBMMUIIICHEH JIJIS1 PeITaKTUPOBAHUS KYJIbTYPHOTO pacTeHus (Ha BBIOOD)».

4. Un:keHepusi B OMOJIOTHH KMBOTHBIX (5 1)

COBpeMeHHBIe MCTOAbI B ) KUBOTHOBOACTBC: TPaHCILNIAHTALIWA 3M6pI/IOHOB, XUMCPHBIC
JKUBOTHBLIC, KIIOHUPOBAHHUC.

['eHHast MHXXCHEPHSI B )KHBOTHOBOJICTBE.

Jlabopamopuvie u npaxmuueckue pabomoi

[Tpaktuyeckas padora «lIpoBemenue In SiliCO aHanmM3a IS TMOKMCKA HOBBIX
TeHOBMMIIICHEH [T PEJaKTHPOBAHMUS KMBOTHOI0» (Ha BEIOOD).

HccnenoBarensckas pabora «['eHHas HWHXKEHEPUS JKHMBOTHBIX: apryMEHTBI 3a H
IPOTHUBY.

! Cm. mpunoxenne. 2 Cm.

PUIIOKEHUE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

Koauuecmeo

Temuwt 3auamui yacos

OcHoenoe cooepoicanue Buowt oesmenvrnocmu obyuarowuxcs

MoayJib «ArpoTexHoJI0ruu HacTosmero u oyaymero». 10 kiaacc

1. BuotexHonorus Kak HayKa

4

HcTopusi BOSHUKHOBEHUS HAYKH,
OCHOBHBIE pa3fieibl, CBSI3b
OMOTEXHOJIOTUH C IPYTUMHU HAyKaMu
(buomnorueit, 60TaHUKOM, 300JI0THEH,
MUKpOOHOJIOruen, OMOXUMUEH,
buznooruen, reHeTUKOM,
MEUIIMHON) U OTPaCiIsIMU
MPOMBIIIJIEHHOCTHU (MUIIEBast, JIeTKas),
CEIILCKOr0 XO35IMCTBa
(’KMBOTHOBOJICTBO, PACTEHUEBOJICTBO)
Y 37JpaBOOXPAHEHUEM, U3BECTHBIE
By3bl U HMU, cBsA3aHHbBIE C
ouotexnonorueit: OUIL]
buorexnomorun PAH,

PackpsiBaTh copepkaHue TEPMUHOB H
MOHATHI: HayKa, OMOTEXHOJIOTHS,
arpoOMOTEXHOJIOTHH.

OnuceIBaTh POIECC BHITIOIHEHUS
WCCJICIOBAHUI U POTHO3UPOBATH
pe3yibTaThl SKCIICPUMEHTOB.
XapaKkTepru30BaTh OCHOBHBIC HAYYHBIC
IIKOJIBI B 0071aCTH OMOTEXHOJIOTHH.
Paznnuath pasensl OMOTEXHOIOTHU
KaK HayKH.

CpaBHUBATH CBSI3b OMOTEXHOJIOTHH

C Pa3JIMYHBIMHU OTPACIISIMU HAYKH U
MIPOMBITINICHHOCTH. BEBISBISATH
pasIu4us MEXIY pa3aeiaMu

OI'bHY BHUUCH, ouorexHonoruu. DopmMyIupoBaTh
OI'bHY OUILL BUP, U OOBSICHATH MPUHITUT PAa3BUTHUSA
OI'bHY BHUNCXM, HayKu
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Temuvl 3anamuu

Konuuecmeo
yacos

OcnosHoe codepoicanue

®I'bBHY Ulul" CO PAH,

OI'AOY BO MOTU, ®I'BOY
BOMI'Y,

®I'bOY BO CIIolY,

®I'AOY BOHI'Y,

®I'bOY BO PTAY-MCXA umenu
K.A. Tumupszesa.

CoBpeMeHHbIC HAMPaBIICHUS Pa3BUTHUS
arpoOMOTEXHOIOTHHA. Mertosl
OMOTEXHOJIOTUH B HAYKE U MPAKTHKE

Buowl oesmenvrnocmu obyuarowuxcs

OMOTEXHOJIOTUH.

BrlnonHeHue npeaioKeHHbIX
HCCIIEIOBATEIBLCKUX PadoT:
«Co3nanue OMONTOrM4eCKr aKTUBHBIX
100aBOK M BUTAMUHOBY, «BbIBereHne
HOBBIX COPTOB PAaCTEHUU, IIOPOL
YKUBOTHBIX C 33JJaHHBIMHU
cBoiicTBaMmn», «Co3nanue 6akTepui,
CIIOCOOHBIX TIepepadaThiBaTh HEPTH U
YCTPAHATH MOCJEACTBUS €€ Pa3JIUBOB:
IUTFOCBI © MUHYCBI». DKCKYPCHS
«buoTexHoorus: Hayka | >KU3HbY» B
By3 i H1U
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2. O01ue moHATUA
OMOTEXHOJIOTUH

Temwor 3auamuui

Konuuecmeo
yacoe

[ToHssTHE OMOTEXHOJOTUU. 3aueM
YeJIOBEKY OMOTEXHOJIOTHH, B UYEM UX
MPEUMYIIIECTBO MEPEl XUMUYECKUM
cuHTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJIOTHUU: TIPOMBIIIUICHHBIE
MUKPOOPTaHU3MBbI, KJIETKU U TKaHU
pacCTEHHM, )KUBOTHBIX.
[TpakTuueckas padota «IIpumepsl

OcHosHoe cooeporcanue

PackpbiBath copepkaHue TEPMHUHOB H
MTOHATHH: 00BEKTHI OMOTEXHOJIOTHH,
KJICTKH U TKaHW PACTEHUH, KUBOTHBIX,
MUKpOOpraHu3Mbl. OTIUCHIBATH
porecc OMOTEXHOIOTUYECKOTO
MIPOU3BOJICTBA. XapaKTePHU30BaTh
pa3InYHbIe 00bEKThI OMOTEXHOIOTHA.

Buowt oesmenvrnocmu obyuarowuxcs
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3. OcoOeHHocTu
arpoOMOTEXHOIOTHHI

NPUMEHEHHUS OMOJIOTMUeCKUX
00BEKTOB B TBOEH KHU3ZHU)

[lenu u 3agaun arpoOMOTEXHOIOTHUH.
OcHoBHBIE OOBEKTHI
arpoOMOTEXHOJIOTUH.
Buorexnonornueckue moaxoabl

PaznmuuaTth mpOMBIIITICHHBIE
MUKPOOPTaHU3MBbI, KJIETKH U TKaHU
pacTeHuH, )KUBOTHBIX KaK
OMOTEXHOJIOTUYECKUE OOBEKTHI.
CpaBHUBATh MEX]1y COOO0I MPOIECCHI
XUMHYECKOTO CHHTE3a U
OMOTEXHOJIOTUH.

BrisiBisate Hanbonee 3¢ pexkTuBHbIC
00BEKThI OMOTEXHOJIOTHU.
XapakTepu3oBaTh OCOOCHHOCTH
CTpOoeHUS U QYHKIIUH PA3THIHBIX
OMOTOTHYECKUX OOBEKTOB.
dopMynupoBaTh U OOBSICHATD
NPUHIIII pabOThI
OMOTEXHOJIOTUYECKOT0 MTPOU3BOICTBA
BBIOPAHHOM TPYMIbI BEIIECTB/
MaTepHaiOB

PackpbiBaTh copepxaHue TEPMUHOB
Y IIOHATHN: COXPAaHEHHUE PACTECHUN U
’KUBOTHBIX, BUIBI KOJUIEKIIUI
T€HETUYECKOro pa3Hoo0pasusl.
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Temor 3auamui

Konuuecmeo
yacos

OcHosHoe codeporcanue

Buowt oesmenvrnocmu obyuarowuxcs
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JUTSL HAJIGKHOTO COXPaHEHUS
KOJUJIEKIIUM T€HETUYECKUX PECYPCOB
pacteHui U )KkUBOTHBIX. [loHATHA ©
MOJIEBLIX, IN VIIro u
Kpuokoyeknusax. Poct u pazsurue
JKUBOT'0 OOBEKTa B 3aMKHYTOM
CUCTEME B KOHTPOJIUPYEMBIX
YCIIOBUSIX: KaK 3TO BO3MOKHO.
OCHOBHBIC TTOMEIICHUS IS
MIOJTHOIIEHHOM paloThl 1abopaTopuu
OMOTEXHOJOrUU (JTaMUHapHAs
KOMHATa, CBETOBAsI, aBTOKJIABHAS
KOMHATBI, IOMEIIEHUE IS
MIPUTOTOBJICHHSI MUTATEIBHBIX Cpel,
MoeuHas): uX QyHKIMOHAT U
ocobeHHocTH. OCHOBHBIE MPUOOPHI
JUTSI OpTaHU3AIIH JTab0paTopuu
OMOTEXHOJIOTUH, UX (PYHKIIUU U
BO3MOHOCTH (aBTOKJIAB,
CYXO0KapoBOil mkad, TUCTHILISATOP,

OnuceIBaTh MPOIECC COXPAHEHUSI U
Pa3MHOXXEHUS PACTCHUN B
KOHTPOJINPYEMBIX YCIIOBHSIX CPEJIBI.
XapakTepuzoBath (a3bl pocTa U
pPa3BUTHUS PACTEHUM B 3aMKHYTOU
CUCTEME.

Paznuuate npeumymiecTsa u
HEJOCTAaTKH Pa3JIMYHbIX THUIIOB
KOJIJICKLIAH.

CpaBHUBAThH 3TaIbl pabOTHl B
JabopaTopuu OMOTEXHOJIOTHH.
BrisaBnsaTe Hanbonee 3 peKTuBHBIC
pUEMBI JUIsI COXpaHEHHs 00pa3IloB
pPacCTEHUN U )KUBOTHBIX.
XapakTepu3zoBaTh 0COOCHHOCTH
CTpOeHUS U (YHKIIUN 00pa3IioB
pPacTEHUMN.

dopMynupoBaTh U OOBSICHATD

IIPUHLNI KPUOKOHCEPBALIMU PACTEHUN
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Temur 3ausamui

Konuuecmeo
yacoe

OcHosHoe codeporcanue

Buowt oesmenvrnocmu obyuarowuxcs
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pH-meTp, Bechl, TamuHap-00KC,
CTEpUIIN3AaTOP HHCTPYMEHTOB,
CBETOBAsl yCTAHOBKA, KIIMMaTUYECKas
Kamepa, Y @-uoHusarop,
XOJIOMUIILHUKY JIJIs1 XPaHCHHUS
MUTATENbHBIX CPE.l U Ap.).
NHCTpYMEHTHI J11 MPUMEHEHUS
METOJI0B OMOTEXHOJIOTMH PACTEHUN
(mpemapoBaiibHas UTJIa, CKAJIBIICb,
MUHIET, HOKHUITBI). OCHOBBI TEXHUKH
0€301acHOCTH MpHU padboTe ¢
npudopamu. OCHOBHBIC TTPUOOPHI IS
opra’u3anuu jJabopaTopuu
OMOTEXHOJIOTHH: aBTOKJIaB,
CYXO0KapoBOil mKkad, TUCTHILISATOP,
pH-meTp, Bechl, TamuHap-00KC,
CTEpUIN3AaTOP HHCTPYMEHTOB,
CBETOBAsl yCTAHOBKA, KIIMMaTHYECKas
Kamepa, Y @-uoHusarop,
XOJIOMUIILHUKY JIJIS1 XPaHCHHUS
MUTATENbHBIX CPEJ U JP.
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Temor 3anamuu

Konuuecmeo
yacos

OcHosHoe cooeporcanue

NHCTpyMEHTBI 1151 TPUMEHEHHUS
METOJ0B OMOTEXHOJIOTUM PACTCHUI:
[IpENapoBaIbHAs UTJIA, CKAJIBIIEND,
MAHIET, HOKHHUIIBI.

[Tpaxtuueckas padora «KymnbTypHOE
pacTeHHE B KyIbTYpaJIbHOM COCYAE:
OIUIIIN PACTECHUE B MPOOUPKE».
HccnenoBarennckas pabora «Poct
YEPEHKOB PACTEHUI B BOJE C Pa3HbIM
ypoBHeM pH»

Buowtr oesmenvrnocmu obyuarouuxcs
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4. KynbTypa KJI€TOK U TKaHEH

Temwor 3anamuui

Konuuecmeo

Meroasl KyJIbTYpbl KJIETOK U TKaHEH

B cenekuuu. KajurycHas KysbTypa.
KynbpTypa KIeTok u arperatoB KJIETOK.
Kynperypa nporomnacros. [lonyduenune
COMaTUYECKUX T'MOPHUI0B METOIOM
CIUSIHUS U30JIMPOBAHHBIX
IIPOTOILIACTOB.

Kierounas cenexuus. Mcnonbs3oBanue
ratuiOnIn| B cenekunu. [Ipumepst
IIPUMEHEHUS KYJIbTYp KJIETOK U
TKaHEU B HAYYHBIX

OcHosHoe cooeporcanue

PackpeiBaTh conepxaHre TEPMUHOB
Y TIOHATHUI: KaJUTyC, IPOTOILIACT,
COMaTUYECKHUI THOpU/I, TaTlJION]I,
ITaMM.

OnuceIBaTh MpoIece
KyJbTUBUPOBAHUSI KJIETOK W TKaHEu
PacTeHUH U )KUBOTHBIX.
XapakTepu30BaTh Pa3HbIE HTAIIbI
KYJbTUBUPOBAHUS KIIETOK U TKaHEU
PacTeHUM U )KUBOTHBIX.

BrisiBsate Hanbomnee 3¢ pexTuBHbIC

Buowt oesmenvrocmu obyuarouuxcs
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HCCJICJIOBAHUSX U B TIPAKTUKE
pasnuunbix HUM: 3HakomcTBO €
JUTEPATypPOr — HAYYHBIMH
MyOJUKALUSIMU IO pa3HbIM 00bEKTaM
(MHKpOOBI, pacTEeHUs, KUBOTHBIE).
XapaKTepUCTUKa KIIETOK,
KYJBTUBHUPYEMBIX N Vitro.
Mopdorenernueckue myTu pa3BUTHS
KJIETKH In Vitro.

H3BecTHBIE KOMIEKIINU
OMOTEXHOJIOTUYECKUX 00BEKTOB —

WX POJb, 33/1a4U, COCTaB, MPUMEPHI
(in vitro KoyuIeKIIUK pacCTCHHUIA,
KOJUIEKIIMH IITAMMOB
MUKpoopranu3moB. CeMuHap Mo
MIPOYUTAHHON JIUTEPATYpPE, JOKIAIbI
oOyyaromuxcs). buorexHonorus
MIPOU3BOJICTBA KYJIBTYPhI KIETOK,
TKaHEW U OpPraHOB PaCTECHUM.

METO/Ibl KYJIbTUBUPOBAHUS KJIETOK
Y TKAaHEW PACTCHUH, )KUBOTHBIX,
MHUKPOOPraHU3MOB.
XapakTepuzoBaTh 0COOCHHOCTH
CTpoeHus U (YHKIIUH KJIETOK U
TKAHEW PACTECHUH, )KUBOTHBIX,
MHKPOOPTaHU3MOB.

dopMyIUpOBaTh U OOBICHATH
MIPUHIIUIT BBLDKUBAEMOCTH, pOCTa U
Pa3BUTHS KYJIbTUBUPYEMBIX KJIETOK U
TKaHEeU
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Temor 3anamuu

Konuuecmeo
yacoe

OcHosHoe cooeporcanue

[Ipaktuueckas pabora «[IpoTomnacts
KJIETOK).

UccnenoBarenbckas pabora
«Cy11ecTBYIOIINE KOJUIEKIIUU KIIETOK
U mTaMMoB B Poccuu U ux poiib B
Pa3BUTUH I'€HETUYECKUX

TEXHOJIOTHUI.

UccnenoBarensckas padbora «I. /1.
Kapneuenko KakK
TF€HETUKIKCIIEPUMEHTATOP u
OMOTEXHOJIOY

Buowt oesmenvrocmu obyuarouuxcs
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5. IlurarenbHble Cpenbl s 2 Maxkpo- 1 MUKPODJIEMEHTHI,

arpoOUOTEXHOIOTUI VMCTOYHUKHU YII€BOJAOB, BUTAMUHBI,
KEIUPYIOIINE areHThl. THUIIbI
IATATEIIbHBIX CPEXl — )KUIAKUE U
TBEpABIE.
[TurarensHbIe CpEABI IS
OMOTEXHOJIOTUH PACTCHHIA.
Pa3paboTka HOBBIX MUTATEIBHBIX
Cpell, B TOM YHCJIE BKIFOYAIOIINX
OMOCTUMYIISITOPBI U JPYTHE
perynaTopsl pocra. MeToasl

Konuuecmeo
Temwl 3anamuul Yacoa OcHogeHoe cooepoicanue

PackpbIBaTh copepxaHne TEPMUHOB
Y TIOHSATHH: MUTATENbHAS Cpea,
KOMITOHEHTBI IIUTATEILHON CPEIbI,
pH pactBopa.

OnuchIBaTh MPOIIECC MPUTOTOBICHUS
MUTATEIBHBIX CPEI IS Pa3HBIX
00BEKTOB.

XapakTepu3oBaTh MPOIIECC
MIPUTOTOBIICHUS MUTATEILHBIX CPEJT
B 3aBHCHMOCTH OT BBIOPAHHOT'O
00BEKTa MCCIIETOBAHMS.

Buowt oesmenvrocmu obyuarouuxcs
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ONTUMU3AIINN TUTATETIBFHBIX CPE.
OCHOBHBIE KOMITOHEHTBI TUTATEIbHBIX
cpen (MaKpo3JIEMEHTHI,
MUKPO3JIEMEHTbI, HCTOUHUKH
yriaeposa, BUTAMUHBI, )KETUPYIOIIHe
areHThI, PEryJSTOPbI POCTA).

Yposens pH nuraTenpHOM Cpenbl U
€ro BJIUSTHUE Ha Pa3BUTHE PACTCHHM.
Becsl, pH-Mmetp.

Jlabopatopnas pabota «l[lurarensHbie
Cpelbl U YCIOBHS KYJIbTUBUPOBAHMS,
KYJIbTYpPbI pAaCTUTENBHBIX KIETOK U
TKaHEW».

[IpakTuueckas padora
«[IpuroroBneHue CTOKOBBIX
(MaTOYHBIX) pacTBOPOB MaKpo- U
MUKPO3JIEMEHTOB TUTATEILHOU CPEJIbI
no nponucu Mypacure u Ckyray.
[IpakTuueckas padora
«[IpuroroBnenue NnuUTaTENbHBIX CPEN
JUIS BBEJICHUS B KYJIBTYpY IN VItro»

PaznuuaTh TUIIBI MUTATEIBHBIX CPEI B
3aBUCUMOCTH OT 3aJ1a4u
KYJIbTHBUPOBAHUS.

CpaBHUBATh paCTBOPUMOCTH BEIIECTB
BO BpeMs IIPUTOTOBJICHUS
nUTaTeNbHBIX cpel. CpaBHUBATH THUITHI
MUTATEIbHBIX CPENl B 3aBUCUMOCTU OT
UX COCTaBa.

BorsaBiars Hanbojiee BaXKHbIC
KOMITOHCHTBI ITUTATCIIBHOM

Cpenbl W IMPOTHO3UPOBATH

3 PEeKT OT HEXBATKH KaXKIOT'O

13 KOMITOHEHTOB.

XapakTepu3zoBaTh PYHKIIUU
KOMITOHEHTOB ITUTATEIBHBIX CPEl.
dopMyIUpOBaTh U OOBICHATH
MPUHITUI KYyJIbTUBUPOBAHMS PACTCHUN
Ha MUTATEJbHBIX CPelaxX Pa3IMuHOIO
cocTaBa
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Temor 3anamuu

Koauuecmeo
yacoe

OcHosHoe cooeporcanue

Buowtr oesmenvrnocmu obyuarouuxcs
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6. Perynstopsl pocta Kak
dakTopsl ycriexa
OMOTEXHOJIOTUU PACTEHUI

Poct u pazBuTHe pacTeHUN.

OcranpHble dTanel oHTorenesa. Ooume

3aKOHOMEPHOCTH POCTa paCTEHUH.
OcHoOBHBIE KJ1acChl (PUTOTOPMOHOB
(ayKCHHBI, TUTOKUHUHBI,
rud6epemnabl, ABK, aTmiex u nip.)
¥ uX (PYHKITMM Ha pa3HBIX dTamax
pa3BuTHs pactenus. M3BecTHble
IreHETUYECKHE MEXaHU3MBI,
KOHTPOJUPYIOIIHE POCT U PA3BUTHUE
pacTeHui. DHIOT€HHBIE U
HK30I€HHBIE PErYJISATOPHI POCTa
pacTeHull B IPOOUpKE.
JlaboparopHas pabota
«PeHoTUNIMYECKAs OLIEHKA pOCcTa U
Pa3BUTHS PACTEHUI B 3aBUCUMOCTH
OT HaJN4usi GUTOTOPMOHOB B
MUTATEIILHOU Cpesie»

PackpriBaTh copepkaHue TEPMUHOB
Y TIOHSITHI: (PUTOTOPMOHBI,
PETYIATOPBI POCTA PACTCHUM.
OnuceiBaTh IpoLEcC pocTa U
pa3BUTHUS PACTCHUM.
XapakTepu3oBaTh MPOLIECC POCTA U
Pa3BUTHUSA PACTECHUN B 3aBUCUMOCTHU
OT F€HOTUIIA U OKPYKAIOLINUX
YCJIOBHIA.

Paznmuuate QyHKIMH perynasTopoB
pocra.

CpaBHUBaTh (YHKITUU PETYISATOPOB
pocrTa.

BoIBisTE QYHKIIUN PETYIITOPOB

pocTa 1o NpeyIoKeHHBIM dhdeKTam.

XapakTepu3zoBaTb 0COOCHHOCTH
CTpoeHUs U QYHKIIUH PA3TUIHBIX
(UTOrOPMOHOB.

DopMyaupoBaTh U OOBICHATH

TIPUHITAT BO3AEHCTBUS (DUTOrOPMOHOB

Ha POCT ¥ Pa3BUTUE PACTCHUU
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Temor 3anamuu

Konuuecmeo
yacos

OcHosHoe cooeporcanue

Buowtr oesmenvrnocmu obyuarouuxcs
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7. BUOTEXHOIOTUs paCTEeHUN

10

Bo3MOXHOCTH ITPUMEHEHUS
arpoOMOTEXHOJIOTUN B CETIEKIIHH,
CEMEHOBO/ICTBE M MUTOMHUKOBOJICTBE.
bosne3Hnu 1 UMMYHUTET pacTeHU:

ot H.. BaBuioBa 10 COBpEMEHHOCTH.
YckopeHHas U TpagulIMOHHAS
CEJIEKIIMSI: COKpAIaeM CPOKH
MOJIyYEHHUSI HOBBIX COPTOB. OCHOBHBIE
MeToAbl cenekiuu. ['ubpunuzanus.
®opmbl oTO0pa. OCHOBHBIE
HaIPaBJICHUSI CEJICKIIUU: YIYyUIICHUE
YPOXXKalHOCTH, YCTOMYUBOCTH K
OMOTUYECKUM U a0UOTUYECKUM
dhakTopam.

O310pOoBJIEHNE PACTEHUM OT BUPYCOB C
MOMOIIBIO METOJIOB OMOTEXHOJIOTHU:
METO/bI KYJIbTYPhI allMKAJIbHBIX
MEpPHUCTEM, TEPMOTEPAIINH,
XeMOTepanuu, KpuoTeparnuu u
KOMIUIEKCHOM Tepanuu. [lonyueHue
03JI0POBJIEHHOT'O TTOCAI0YHOT0

PackpeiBaTh conepxaHre TEPMUHOB
U TIOHSITHUM: CEICKIIN,
CEMEHOBOJICTBO, MMTOMHHUKOBOICTBO,
MHKPOPa3MHOKEHHUE PACTEHHUI,
03710pOBJIeHHUE pacTeHU. ONUCHIBATH
MPOLECC MUKPOPA3MHOKEHUSA
pacTeHu#, CO3JaHusI HOBOT'O
MCXOJHOT0 MaTepuaa JJisl CEJIEKLNH,
otOopa, 030POBJICHUS PACTCHUN U
MIOJIy4€HUS 030POBJIEHHOIO
MOCaJI0OYHOIr0 MaTepUaa.
XapakTepu3oBaTh MPOLECC
YCKOPEHHOM U TPAJULIMOHHOU
CEJNEKIIMH, MUKPOPA3MHOXKECHUS,
03ZI0pOBJICHUSI pacTeHul. Paznnuars
METO/IbI CEJICKIINU, CIIOCOOBI
03JI0POBJIEHUS PACTECHUM.
CpaBHUBATh METO/IBI CEJIEKIUH,
criocoObl 03/T0POBJICHUS] PACTECHUI.
BrisiBnaTh Hanboee 1 HauMeHee
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Temur 3ausamui

Konuuecmeo
yacoe

OcHosHoe codeporcanue

Buowt oesmenvrnocmu obyuarowuxcs
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Martepuaia — KiryoHei kaprodens
Y CAKEHIIEB TUIOIOBBIX KYJIBTYP.
KynbpTuBHUpOBaHNE paCTUTEIHLHOTO
marepuala B KyJabType in Vitro:
OCHOBHBIE IPUHIIUIIBI ¥ MOJIEIH
KyJnbTuBHpOBaHMs. Kammycorenes,

CYCIIEH3MOHHBIE KYJIbTYPbl PACTEHUH.

Mukpopa3MHOKEHUE PACTCHUM.
DxoHOMHUYECKHUM YPDHEKT OT
BHEJPEHUSI METOJIOB
OMOTEXHOJIOTUU B PACTEHUEBOACTBO.
Kpuoxpanenue pacTeHHN.
KpuonporekTopsl.
[TocTkpuoreHHasi perenepanus.
buonoruueckue cpencTa 3alIUThI
pacCTEHHMII: IPEUMYIIECTBA U
MEepPCIEeKTUBLI TPUMEHEHMUS.
TepMmoc u cocyn [Iproapa ¢ xKuaKum
a30TOM, KPHOIIPOOUPKH.

[TpakTnueckas pabota «Pa3mMHOKEHHE

IJIOOBBIX PACTEHUN YEPEHKOBAHUEM

s pexTUBHBIE CTTOCOOBI MTOTYYEHUSI
MCXOJIHOTO MaTepuana s
CEJIEKIUH; 0370POBICHUS
pacTEHUH.

XapaxkTepu3oBaTh 0COOCHHOCTU U
(GYHKIUM METO/IOB CEJIEKIINH,
Crioco0OB 03/I0POBJICHUSI PACTECHUIM.
dopmMynupoBaTh U OOBSICHATD
NPUHIMI TPAJIULIUOHHON U
YCKOPEHHOM CEJIEKLINU, TPUHLIHIT
paboOThI TOTO UM UHOTO METO/Ia
03JI0POBJICHUS PACTCHUI
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Temor 3anamuu

Konuuecmeo
yacoe

OcHogeHoe cooepoicanue Buowtr oesmenvrnocmu obyuarouuxcs

U MUKPOPa3MHOXKEHHEM — ITPUMED
MaJIMHbI (MM 3€MIISTHUKH, €KEBUKH,
CMOPO/IUHBI)».

[IpakTuueckas pabora «BBenenue
pacTeHuii B KyJIbTypy IN VItro u
NOJIIEP>)KAHUE YUCTON KYJIbTYpPbI
HKCILJIAHTOB.

[IpakTuueckas pabora «Pa3mMHOXKeHUE
KapTodesns B IpOoOHUPKeE.
UccnenoBarenbckas padora «Kak
MOJTy4arOT OTOMCTBO BEr€TaTUBHO
Pa3MHOXAEMBIX KYJIbTYp €CJIH HE
cemeHamu?» MccienoBarenbckast
pabora «BpIpanivBaHue pacTeHud B
POOUPKE».

UccnenoBarensckas padora «Kax
00Xbsl KOPOBKA ypoxkail ciacajia — o
COBPEMEHHBIX CIIocobax
OMOJIOrMYEeCKOM 3alUThl PACTEHUI»
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HNTOI'O 11O MO YJIIO 34

Konuuecmeo
Temwl 3anamuul Yacos OcHoenoe cooepoicarnue

Monayab «CoBpeMeHHbIe OMOTEXHOJIOTMHU B cejiekium». 11 kiaace (34 4)

Buowt oesmenvrnocmu obyuarouwuxcs
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1. I'enernueckue pecypcsl
Poccun

Temwl 3auamuii

Konuuecmeo

Crpareruu coxpaHeHUs! T€HETUYECKUX
pecypcoB. CoxpaHeHHE pacTeHHIA N
Situ u ex situ.

buopecypcnsie komnekuuu Poccun.
Komieknust reHeTH4ecKuX pecypcoB
pactenuit BUP. I'epbapuit BUH.
Koieknyst reHeTH4eCKuX pecypcoB
»>knuBoTHBIX BHUUIT PXX. Komexkuuu
kieTok u mramMmmoB BHUMCXM.
HccnenoBarennsckas pabora

«ITo marepuasiam ¢popyma
«"'enernueckue pecypesl Poccuny»

OcHosHoe codeporcanue

PackpeiBaTh coaepxaHre TEPMUHOB
Y TIOHSTUH: COXpaHEHUE paCTESHHUH IN
Situ u ex situ.

OnuceIBaTh NPOILECC COXPAHECHUS

pacTeHuit B ycimoBusx in Situ u ex situ.

XapaxkTepu3oBaTh CIIOCOObI
COXpaHEHHS PACTEHUH B YCIOBHAX IN
situ u ex situ.

Pa3znuuatek crocoObl cOXpaHEeHHs]

pacTeHuit B yciaoBusx In Situ u ex situ.

CpaBHUBATH OCOOEHHOCTH
COXpPaHEHUs PACTEHUH B yCIOBHIX

In situ u ex situ.

BrisinsaTe Haubosnee 3¢ heKTUBHBIN
npuéM JJI COXpaHEHHsI KOHKPETHOTO
oOpas1a pacTeHUH.
XapakTepru3oBaTh OCOOCHHOCTH U

byHKIUY.
DopMyaupOoBaTh U OOBSICHATH

Buowt desmenvrocmu obyuarowuxcs
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2. OCHOBBI T€HETUKHA U
CEJIEKIINU

HaCJIC,ZICTBCHHOCTB U U3MCHYMBOCTDB —

OCHOBHBIE CBOMCTBA KUBBIX
oprann3MoB. I3MeHUYHBOCTh
MyTallMOHHAs U MOJIU(PUKAITMOHHAS.
['en — maTepHaIbHBIN HOCUTEIND
HACJICICTBEHHOCTH U U3MEHYMBOCTH.

Hykneunossbie kuciotsl. Jlokanuzamus

r€HETUYECKOro MaTepuaia B KJIETKeE.
Henenue kierok. Pernmukanus JTHK.
OcHOBHas J0rMa MOJIEKYJISIPHOM
OnoJIoruy.

Tpanckpunuus. TpaHcisys.
Myranumn.

3aKOH rOMOJIOTHYECKUX PSAJOB B
HACJICICTBEHHON U3MEHUYUBOCTH
H.W. Baunosa B 1920 u 2020 rr.
[IpakTuueckas padbora

«MoaudukanmoHHass HM3MEHYHUBOCTh

B Ipupojie» (coopaTh U CPaBHUTH

IPHUHIMII IN Situ 1 ex Situ coxpaHeHus
ICeHETHYCCKUX PECYPCOB PaCTCHUM

PackpbiBaTh copiepKaHUE TEPMUHOB
Y MOHSITUI: HACJICACTBEHHOCTb,
W3MEHYMBOCTh, Ir'eH, J{HK, PHK,
O€IoK, 3aKOH TOMOJIOTUYECKUX PSII0B
B HACJICJICTBEHHON M3MEHYHBOCTH.
OnuceIBaTh MPOSIBICHUS
MOAN(UKAIIMOHHONW U MYTallMOHHOM
n3MeHunBocTH, ctpoenue JJHK u
PHK, 6enkos.

XapakTepHu3oBaTh CTPOCHHUE U
(GYHKIIUU HYKJIEUHOBBIX KHUCIIOT,
OCIKOB.

Pa3znmuyaTh THIIBI H3MEHUYHBOCTH.
CpaBHUBATh MYTAIIMOHHYIO U
MOAN(UKATUOHHYIO U3MEHYUBOCTD.
BrIBISATE MOAMGDUKAIIUA U MYTAIHH.
XapaxkTepu3oBaTh 0COOCHHOCTU U
dbynknun IHK, PHK, 6enkos.
dopMyTUpPOBaTh U OOBICHATH
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Temor 3anamuu

Konuuecmeo
yacoe

OcHosHoe cooeporcanue

JIUCThSI, LIBETKU C OJJHOT'O PACTECHHUS
W/WJY C Pa3HbIX).

UccnenoBarensckas padbora «I'MO —
ATO MYTAIMHU I MOAU(PUKAIIAN?)

Buowt oesmenvrocmu obyuarouuxcs

IMPUHIMII HeﬁCTBHH 3aKOHa
TOMOJIOTHYCCKUX psAaA0OB B
HElCJ'IGI[CTBGHHOﬁ N3MCHYHUBOCTHU
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3. Unxenepus B
OMOJIOrMU pacTeHUM

Temur 3auamui

15

Konuuecmeso
4acoe

Knerounast v reHHast HH)KEHEPUS
PaCTeHUN JJIs1 Pa3BUTHUS CEJICKIIUU.
[TpupogHO-TpaHCTE€HHBIE PACTECHUS.
Pacrenus-6uodabpuku.
buorexnonornueckue METobl B
CEJIEKIIUN PACTCHUM.
['eneTnueckoe pelakTUPOBAHUE
KYJIbTYPHBIX pacTeHuil. Yem
TEHETUYECKOE PEIAKTUPOBAHNE
OTJIMYAETCSA OT TEHETUYECKON
MOAU(UKAIUH.

ITornck HOBBIX T€HOB-MHUILICHEN
CYILIECTBYIOLIME METOIUKH.
[TpoBenenwue in silico ananu3a.
['enHas uH)KEHEPUS 3€PHOBBIX
KynbTyp. ['eHHas unxxenepus
XJIoMmyaTHUKA. ['eHHas UHXKEeHepUsi

OcHosHoe cooeporcanue

PackpriBaTh cojiep:kaHue TEPMUHOB
Y TIOHSITUI: KJIETOYHAS U TeHHAas
WHXXEHEPHS PACTCHHM, TeHETUYECKOe
penaktupoBanue, [ MO, in silico
aHaJIu3.

OnuchIBaTh MPOLIECC KICTOUHOU U
T€HHOW WH)XEHEPUH PACTEHHU,
MPUHLHUIIBI TEHETUYECKOT O
penaktupoBanus, cozaanue ' MO,
starsl in Silico ananuza.
XapakTepu3oBaTb COBPEMEHHbBIE
JOCTHYKEHUSI TEHHOU U KJIIETOYHOU
WHXECHEPUHU Pa3HbIX BUJIOB PACTCHHIA,
nposenenue in silico ananusa.
Pa3nuyaTh reHHYIO U KIIETOYHYIO
WHXEHEPUIO.

CpaBHUBaTh OMOTEXHOJIOTUYECKUE

Buowt oesmenvrnocmu obyuarowuxcs
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4. Unxenepusi B
OMOJIOTMH YKUBOTHBIX

TomaTa. [ eHHast HHXEHEePHs COU.
['enHast HH>)KEHEPUS TII0I0OBBIX
KynbTyp. | 'eHHas HH)KEeHepUs
KapToQens.

[Ipaktuueckas padora «[IpoBenenue
in silico amanm3a 11 MOMCKa HOBBIX
TCHOB-MHUIIICHEN TSl peIaKTUPOBAHUS
KYJIbTYPHOTO pacTeHus (Ha BBIOOD)»

CoBpeMeHHBIE METO/IbI

B )KUBOTHOBO/ICTBE: TPAHCIUTAHTAIIUS
YMOPHUOHOB, XUMEPHBIC )KUBOTHEIE,
KIIOHUpOBaHHE. | €HHass HMH)KCHEpUs
B )KUBOTHOBO/ICTBE.

[Ipaktuueckas padora «[IpoBenenue
in silico ananu3a 1 MOUCKa HOBBIX
TCHOB-MUIIICHEH TSI peTaKTUPOBAHUS
’KUBOTHOT'0» (Ha BHIOOD).

METO/IbI B CEJNEKIIUN PACTCHUM.
BbIBIATH pazinnuns MExy
T€HETUYECKUM PEAAKTUPOBAHUEM
Y TeHEeTUYeCcKo Moudukammei.
XapakTepu3oBaTh 0COOCHHOCTH U
byHKIUY.

dopMyIUpOBaTh U OOBACHATH
MIPUHIIAT KJIETOYHOW U TEHHOMN
VHXEHEPUU, TEHETUYECKOTO
PEIAKTUPOBAHUS U TEHETUYECKOMN
Moau(pUKALTUN

PackpriBaTh copepxaHue TEPMUHOB
Y TIOHSTHU M.

OnuceIBaTh TPAHCIUIAHTALIUIO
AMOPUOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBAHUE.

XapakTepu30BaTh TPAHCIUIAHTALUIO
YMOPUOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBAHUE.

Pasnuuars TpaHCIUIaHTALMIO
AMOPHUOHOB, XUMEPHBIX KUBOTHBIX,
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Temor 3anamuu

WUTOTO TI0 MOJIYJIIO

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

Konuuecmeo
yacoe

34
68

OcHosHoe cooeporcanue

HccnenoBarensckas pabora «I'eHHas
WH)KCHEPHsI KUBOTHBIX: apTyMEHTHI
3a U POTHBY

Buowtr oesmenvrnocmu obyuarouuxcs

KJIOHUPOBAHWE.
CpaBHUBATh TPAHCIIAHTAIHIO
YMOPUOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBAHHE.

XapakTepu3oBaTh 0COOCHHOCTU U
GbyHKIUY.

dopMyIUpOBaTh U OOBSICHATH
MPUHITUI TeHHON WH)XXCHEPUH,
TEHETUYECKOTO PEIAKTHPOBAHUS U
TeHETHYECKOU MOAU(PUKAITIH
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HNPUJTOKEHUE. ®UJIBMBbI U 3AITMCH TEJTEBU3UOHHBIX ITPOI'PAMM

Moayab «ArpoTexHOJIOrMd HacTosimero u oyayuero». 10 knacc Zema 1.
buomexnonozua kaxk nayka
Hoxymenrtanbubiii punbM Cepres bpuneBa «Hoswiit cBer. Hukomait BaBunoBy. —
URL.: https://smotrim.ru/video/2618068
Jokymenrtanbhbiil puinbM «CeMeHa, KOTopble cacyT yenoBeuectBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

MoayJb «CoBpeMeHHbIe OMOTEXHOJIOTHH B cesekuum». 11 kiace

Tema 1. I'enemuueckue pecypcot Poccuu

JlokymMeHTanbHbIA QriibM «30510TOM 3e1eHbli 3amacy. 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. OcHogbl 2enemuKu u celeKyuu

dunsMmbl U3 nukIa «Matpuia Haykuy. Science and plants. Hayka u pacrenus.
3epuobodossie. — URL: https://www.youtube.com/watch?v=nCf9dI1Fpa8

Tema 3. Huscenepus 6 ouonozuu pacmenuil

dweMbl U3 IHKIIA «Matpuia Haykmy». Science and plants. Hayka u pactenust.

I'enernueckoe penakrupoBanue. — URL: https://tvspb.ru/programs/releases/107337/
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