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MHOACHUTEJIBHASA 3AIINCKA.
AKTYaJIbHOCTh U Ha3HAYECHHUE NIPOrPaMMBbI

Paboyas mporpamma Kypca BHEYpOUHOH nesiTenbHOCTH «COBpeMEHHBbIE arpoOHOTEXHOJIOTHH
(arpobuoTexHONIOTHYECKHA TPOQHIIL)» UIs cpeaHero oOmero oOpa3oBaHus (maiee — mporpamma)
pa3paboTaHa B COOTBETCTBHH ¢ TpeOoBaHUSMHU DenepaabHOro rocyaapCTBEHHOTO 00pa30BaTEILHOTO
crangapra cpennero obmero ooOpazoBanus (PI'OC COO), opueHTupoBaHa Ha oOecreYeHHE
WHIMBHUIYAIBHBIX TOTpeOHOCTEH OOyJaromuxcsi W HalpaBleHa Ha JOCTIDKEHHE TUIAHHPYEMBIX
pe3yIbTaTOB OCBOSHHS MPOTPaMMBI CPEHETO OO0IIeT0 00pa3oBaHMs C YUETOM BBHIOOpA YH4aCTHUKAMU
00pa30oBaTEeNbHBIX OTHOIIEHUH KypCOB BHEYPOYHOW JESATEIBHOCTH. JTO TO3BOJISIET 00ECHEeUnTh
eanHcTBO o0s3arenbHbIX TpeboBanuit ®I'OC COO BoO BceM MPOCTPAaHCTBE IMIKOJIHLHOTO 00pa30BaHUs
HE TOJIBKO Ha ypOKe, HO U 3a €r0 MpeeTaMH.

Hacrosimumii kypc npeaHasHaueH Juis yriayOJ€HHOTO H3Yy4eHHs OWOJIOTMYECKUX SIBICHUH U
3aKOHOMEPHOCTEH, pacIiupeHusi 0a30BBIX 3HAHWA, Pa3BUTHS NMPAKTHYECKHMX YMEHHH M HaBBIKOB B

COBPEMEHHOM OMOJIOTHH.

AKTYaJIbHOCTD peaju3alui NPorpaMmMbl

[Iporpammoii mpeaycMoTpeHo (POpMUPOBAHUE COBPEMEHHOTO TEOPETHUECKOTO YPOBHS 3HAHHM,
a TaKkKe MPaKTHUYECKOTO OmbITa paboThl ¢ JabOpaTOPHBIM 00OPYAOBAHHMEM, OBIIAJICHHE IpUEMaMU
UCCIIeIOBATENIbCKOU JESITeIbHOCTH. Metobl OpraHu3anuu o0Opa3oBaTesIbHOMI u
HayYHOMCCIIEAOBATEIbCKOM JIEATENBHOCTH MPEAyCMaTPUBAIOT (OPMHUPOBAHUE Y OOy4arOUIUXCs
HECTaHJAPTHOTO TBOPUYECKOTO MBIIUICHUS, CBOOOJbl CAMOBBIPDAKEHUS U UHAUBUAYAJIbHOCTH
CY)KJICHUH.

Jis  momHOro  ydyera TOTpeOHOCTEH  OOydaroImuxXcsi B MPOrpaMMe  HCIOJb3YeTCs
g depeHIUPOBaHHBIA MOAXO0A, YTO CTUMYIUPYET OOydaromlerocss K yBETUYEHHUIO MOTPEeOHOCTH B
WHIUBUAYAIbHON,  WHTEIJICKTYyalbHOW M MO3HABATENBHOM  NEATENbHOCTH W Pa3BUTHUIO
HayYHOMCCIIEOBATEIbCKUX HAaBBIKOB. [Iporpamma craner BocTpeOOBaHHOW B TMEpPBYIO OuYepedb
00y4aroMMuUCs, KOTOPble UMEIOT CTOMKUN MHTEpEeC M COOTBETCTBYIOIIYI0O MOTHBAIMIO K HM3YYEHHUIO
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIAa, ECTECTBEHHBIX HAYK U TEXHOJIOTHH.

B Hacrosimee Bpemsi Ouosiormueckoe 0Opa30BaHUE JODKHO OO0ECIEeYUTh BBITYCKHHKAM
BBICOKYIO OMOJIOTUYECKYIO, SKOJIOTHYECKYIO ¥ TPUPOIO0XPAHUTENbHYIO TPAMOTHOCTb.

3HaHug B 0O0JacTM OCHOBHBIX OHMOJOTHYECKUX 3aKOHOB, TEOpUH H uaeil (GpopMHUPYIOT
HPaBCTBEHHbIE HOPMBI WU NPHUHIMIBI OTHOUIEHUS K >KUBOW mpupoae. B KkauecTBe IEHHOCTHBIX
OpPUEHTHPOB OHMOJIOTHYECKOTO OOpa30BaHUs BHICTYMAIOT OOBEKTHI, H3ydaeMble B Kypce OMOJIOTHH, K

KOTOPBIM Yy YydallluXcCsAa (I)OpMI/IpyeTCH OCHHOCTHOC OTHONIICHUC. HpI/I 9TOM BCAYIIYIO POJIb UT'PArOT
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MO3HABATENIbHbIC LIEHHOCTH, TaK KakK JaHHBIM y4eOHBIM MNpeaMeT BXOAUT B TPYIIY NPEAMETOB
MO3HABATEIBHOTO IMKJIA, TJIABHAS IIe7Tb KOTOPBIX 3aKJIIOYAETCS B M3yYEHHUH COBPEMEHHBIX CIIOCOOOB
pemieHust  TI00anbHBIX  mpobieM  coBpeMeHHOCTH. [Iporpamma  mpeciemyeT HE  TOJBKO
oOpa3oBaTenbHble, HO W BOCIHTATEIbHBIE IIENH, IMOCKOJIBKY OHa CIIOCOOCTBYET (HOpPMUPOBAHHIO

SKOJIOTHYECKOTO B OMOTEXHOJOTHYHOI'0 MEIIIJICHHS Yy noApacTaromero rnoKoJICHUA.

BapuanTtsl peaqn3zanuu nporpaMmmbl 1 GopMbI IPOBeIeHNUs 3aHATHI

Peanmusanuss mporpamMmbl  TpEINoNiaraeT  MCMOJb30BaHWE  (GOpM  paboOThl, KOTOpHIE
npeaycMarpuBarOT aKTUBHOCTb U CaMOCTOSATCIBHOCTD 06yqa}01111/1xcs{, COYCTaHUC I/IHI[I/IBI/II[yaHI)HOﬁ u
IpynmoBol  pabOThl, TPOEKTHYIO H HCCIEJOBATEIbCKYI0 JESTEeIbHOCTh. TakuM 00pa3om,
BOBJICUCHHOCTDB 06yqa}01111/1x051 B OaHHYIO BHCYPOYHYIO JACATCIBHOCTH ITIO3BOJIUT obecrieunTh X
CaMOOTIpEe/IeICHNE, PACHIMPUTh 30HBI TIOMCKAa CBOMX HWHTEPECOB B  Pa3iMuUHBIX  cdepax
€CTeCTBEHHOHAYYHBIX 3HAHHHA, MEPEOCMBICIUTH CBOM CBS3H C OKPYXAIOIIUMH, CBOE MECTO CPEIH
Apyrux mojed. B menom peamusanuss mporpaMMbl BHOCHUT BKJIAJL B HPaBCTBEHHOE M COLMAIIBHOE
(hopmMupoBaHUE JIMYHOCTH.

[IporpamMma MoskeT ObITH peain3oBaHa B pabote ¢ ooyuaromumucs 10 u 11 knaccos.

IIporpamma kypca paccumtaHa Ha 68 YacoB, B paMKax KOTOPBIX NPEAYCMOTPEHBI TaKHe
dbopmbel  paboThl, Kak Oecempl, IUCKYCCHH, MacTep-KJIAacChl, OAKCKYpCHU Ha MPOU3BOJICTBO,
aHaIM3 KEWCOB, BCTPEYHM C MPEACTABHTEISIMH pa3HbIX Mpodeccuid, mpodeccuoHaabHbIE MPOOHI,
KOMMYHHMKATHBHBIE U J€TIOBbIE UTPBI, KOHCYJIbTALIUU MTE€arora u rmcuxoJsiora.

[IporpamMmma MoskeT OBITH peaan30BaHa B TEUEHHUE OJTHOTO yueOHOTO roja ¢ oOydaromumucs 10
u 11 kiaccoB, eciu 3aHATUS MPOBOJATCS 2 pasza B Heaento. Mnu B TeueHue ABYX JIET, €CJIU 3aHITUS
poBoATCs 1 pa3 B HENEINIO ISl KIIacCOB OMOJIOTMUECKOT0 MM OMOTEXHOJOTHYECKOrO HalpaBlIeHUH.

B3aumocBsi3b ¢ peaepaabHoil padodeil NporpaMMoil BOCIMTAHUS

[IporpaMmma Kypca BHEYPOYHOM JESITENBHOCTH pa3paboTaHa C Y4YeTOM pPEKOMEHJAIHii
denepanbHOl  paboueil MporpaMMbl BOCHUTAHUS, YYUTHIBAET IICUXOJIOTO- MEAArorHYecKHe
OCOOCHHOCTH JaHHBIX  BO3PAaCTHBIX  KaTeropuil. OTO  MO3BOJISIET HA NPAKTUKE COCTUHUTH
oOyyaronlyr0 M BOCIHUTATEIbHYIO JEATEIbHOCTh I€Jarora, OPUEHTHPOBaTh €€ HEe TOJbKO Ha

HUHTCJUICKTYAJIbHOC, HO U Ha HPABCTBCHHOC, CONUAJIbHOC PA3BUTHC pC6CHKa. 9T0 IMPOABJIACTCH B!

D BOCIUTAHUH OCO3HAHHOM SKOJOTHMYECKU HpaBHﬂLHOﬁ MOTHUBAIIMKM B TIIOBCACHUU U
ACATCIBHOCTH qepe3 Q)OpMHpOBaHI/Ie CUCTEMBI Y6C)I(I[CHI/II>'I, OCHOBAHHBIX Ha KOHKPCETHBIX

3HaHHUAX,

D CTaHOBJICHHUH JIMYHOCTH 06yqa}0my1xc;{ KakK HCHOCTHOI‘;I, HaXOMAIICHCS B T ApMOHHHN

C OKpYyXaromum MHUpPOM, CIIOCOOHOI K PCHICHUIO 3KOJIOTHUCCKUX HpO6J'ICM;



O IIPUOPUTETE  JIMYHOCTHBIX  PpE3yJbTaTOB peajli3allud MporpamMMmbl  BHEYPOUHOM
JEATeIbHOCTH, HAIISAIINX CBOC OTPAKEHUE M KOHKPETH3AIUIO B (enepatbHOi paboyeil mporpamMMbl

BOCIIMTaHUA.

OcobennocTu padoThI egarora no NporpamMme

3agaga megarora COCTOMT B TOM, YTOOBI CONPOBOXKIATh IIpoIecc NpodecCHOHATBHON
OpUEHTAIMK  OOYYaIOUIMXCS, pAacKphiBasg TOTCHOHANT OOYYaIOUIMXCS dYepe3 BOBJEYCHHUE B
MHOTO00pa3HYIO IEATEIbHOCTh, OPraHU30BAHHYIO B Pa3HbIX (hopMax.

[Ipu aTOM pe3ynbraToM paboThl MeJarora B NEPBYIO ouepe/lb SBISETCS JIMYHOCTHOE Pa3BUTHE
pedeHka. JIMYHOCTHBIX pe3ylbTaTOB MENAror MOXET JOCTHYb, yBJEKas peOeHKa COBMECTHOM U
MHTEPECHON UM OOOMM JIeATENbHOCTBIO, YCTAHaBIMBAas BO BpeMs 3aHATUH J10OpOXKeNaTeabHYIo,
MOJJIEPKUBAOILYIO aTMoc(epy, Hachllllas 3aHATUS LIEHHOCTHBIM cojepxkanueM. Kpome Toro,
MporpaMma MpeycMaTpuBaeT OpraHu3alnio 3KCKypCcHii, mpocMoTp punbmoB u 3anuceit TBroporpamm.

[Ipn wu3ydeHun oOy4arOUIUMUCS MPOrpaMMbl  IEJaror  OCHOBBIBAETCS HA HECKOJIBKUX

OCHOBOTOJIAraloIIMX MPUHIUIAX 00yUeHHUS:

0 npurmun  wHTErpaTMBHOrO moAXoJa K  OOYYEHHIO. OTOT TPHHIUI — HUMEET
MEPBOCTENIEHHOE 3HAa4YeHHE, TaK KaK YCBOCHHUE IMOJIyYaeMbIX 3HAHMM MO OHOTEXHOJIOTHUU
MPEIoaaraeT TECHYI0 B3aUMOCBSA3b Pa3HbIX ypoBHEH. [IepBblii ypOBEHb — MEKIPEIMETHBIN —
MPEANoJIaraeT B3auMOCBs3b OMOJIOTHU C KypCOM 0 XUMUHU. BTOpoil ypoBeHbh — MpeIMEeTHBIN —
00YCJIOBJICH B3aUMOTIPOHUKHOBEHHEM Pa3HBIX OHMOJOTHYECKUX KypcoB (OOTaHWKH, 300JI0THH,
(hM3HOJIOTHH B IPYTUX) B MPOIECCE

CTaHOBJIEHUSI U W3ydeHUs OuoTexHosiorud. Kpome Toro, joruka OCBOGHHs MaTepuana MporpamMMbl
MIpeIoiaraeT JABWKEHUE OT OOLIEro K YacTHOMY M, HA HOBOM ypPOBHE, BO3BpAIlEHHE OT YaCTHOTO K

oOmemy.
O npunnun narnganocry; O npurnmn mocrynnocry;

0 npuanun ocozHanHocTw.
[IpumepHas cxema MpoBeIeHUS 3aHATUH 110 TPOTpaMMe MOXKET ObITh TaKOM:

1. OObscHeHHUE TCOPCTHUYCCKOI'O MaTCpualia 1o TCMeE.

2. TloarotoBka K 1abOpPaTOPHOMY WJIM MPaKTHYECKOMY 3aHATHIO, 00CYKIEHHE OOBLEKTOB

JUISL TIPAKTUYCECKOTO 3aHATUSA.

3. HpOBeI[eHI/IC MPAaKTUYCCKOI'0 3aHATHA — OCHOBHAA 3aJdada OCBOCHUC MCTOHOJIOTUUN

AaHHOTO 3KCIICPpUMCHTA.

4. Ananus pe3yabTaTOB JKCIEPUMEHTA.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA BHEYPOUYHOM JEATEJIbHOCTH

3aHATHS B paMKax IPOrpaMMbl HalpaBiieHbl Ha OOecnedYeHHEe JTOCTHKEHUS 00ydaroluMUcs

CICAYIOIUX JIMYHOCTHBIX, MCTAITPEAMCTHBIX U IMIPEAMCTHBIX O6paSOBaT€JH)HI)IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI: 6

cgpepe 2paxcoancKko2o 60CNUMAHUA!

D TOTOBHOCTh K COBMECTHOM TBOpLIeCKOI\/'I ACATCIIBHOCTHU TIIPU  BBIIIOJIHCHHUHU OMOJIOTHYECKUX

OKCIICPUMCHTOB;

[ cmoco6HOCTE OonpenensaTs cOOCTBEHHYIO MO3HMIMIO MO OTHOLIEHHMIO K SBJICHHSAM COBPEMEHHOMN

JKM3HU U OOBACHATH €€;

D TOTOBHOCTb K COTPYOAHHYECCTBY B mponecce COBMECTHOT'O BBITIOJTHEHHU A y‘—Ie6HBIX,
IMO3HAaBATCJIbHBIX W HCCICAOBATCIIBCKUX 3aJad, YBAXWUTCIbHOMY OTHOLICHHA K MHCHHIO

OTITIOHEHTOB MPHU 00CYKICHUH CTIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COIEPKAHUS;

6 C¢€p€ nampuomu4eckozco 60Cnumanusl.

D HEHHOCTHOC OTHOHICHUC K IMPHUPOAHOMY HACICAWIO W MMaMATHHUKaM IIPHPOABLI, JOCTHXCHUAM

Poccuu B Hayke;

D CIIOCOOHOCTH OLOCHUBATh BKJIa[ pOCCHfICKHX YUYC€HBIX B CTAHOBJICHHEC M PA3BUTHUC 6I/IOJ'IOFI/II/I,
MOHUMMAaHWE 3HAYeHUs OWOJIOTMHM B IO3HAHUHM 3aKOHOB IIpupoabl, B XKHW3HHU UYCIIOBCKA H

COBPCMCHHOT'O O6I_HCCTB3;

8 cghepe OyX08HO-HPABCMBEHHO20 BOCHUMAHUSL:

D CIIOCOOHOCTD OLCHUBATHL CUTyallUI0 W NPUHUMATb OCO3HAHHBLIC PCIICHHA, OPUCHTHUPYACH HA

MOPAJIbHO-HPABCTBCHHBIC HOPMBI K ICHHOCTH;

D OCO3HAHHC JIMYHOI'O BKJIaJa B IIOCTPOCHHUC YCTOI>'I‘II/IBOFO 6y,Z[YH_ICFO; 6 cqbepe acmemu4ecKkoco

6O0CnumaHuA.

D IIOHUMAHUC OMOIIMOHAJIBHOTO BO3):[€I>'ICTBPI$I JKMBOI npupoabel M €€ NINCHHOCTb, 6 C¢€p€
¢M3LllteCK020 socCnumaHul.

D MMOHUMAHUC [ICHHOCTU 3J0pOBOI'0 U 0e30I1acHOTO 06pa3a KH3HH,

D O0CO3HAHUE MOCIEACTBUI " HCTIPUATUC BPCAHBIX IIPUBBIUCK (YHOTpC6J'ICHI/IC AJIKOI'OJIA,

HapKOTHKOB, KypeHHS);



8 cihepe mpy006020 60CNUMAHUSL:

0 roToBHOCTH K aKTMBHOH JEATENHHOCTH OHOJOTHMYECKON M OKOJOTMYECKOH HAIpaBIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IJIAHUPOBATH M CAMOCTOSATENBHO BBIMOIHATH TAKYIO

JICSITCILHOCTE;

0 unTepec k npakTHUECKOMY M3y4EHUIO IPOPECCHH, CBA3AHHBIX ¢ OMOJIOTHEH;

0 roroBHOCTH ¥ CLIOCOGHOCTH K 0OPA30BAHUIO M CAMOOOPA30BAHUIO HA MPOTSHKEHUU BCEW KU3HU;

6 C¢€p€ JKOJlocUu4YecKo2o socnumarul.

0 skonornyecku 1enecooOpasHOe OTHOINEHME K MPUPOJE KaK HMCTOYHWKY JKU3HU Ha 3eMIIE,

OCHOBC €€ CYIICCTBOBAHU,

0 noBbienne ypoBHS 3KOJOTMYECKOH KyJbTYpPBI: IMPUOOPETEHHE OIBITA IUIAHUPOBAHMS

IIOCTYIIKOB HW OHOCHKH HX BO3MOXHBIX HOCJ'IeI[CTBI/Iﬁ JJIA 01<py>1<a}01ue171 Cp€anbIl;

0 coco6HOCTS MCMONB30BaTh MPUOOPETAEMBIE TIPH M3yYE€HUM OHMOJIOTUM 3HAHMSA M YMEHHS TIPU
pelmieHud mpobieM, CBA3aHHBIX C palMOHAIbHBIM IPUPOAOIONIB30BaHUEM (COOIIOCHHE
IIpaBWJI NOBEACHUS B NPHUPOJE, HAIIPABICHHBIX HA COXPAaHEHUE PABHOBECHSA B JDKOCUCTEMAX,

OXpaHy BUJIOB, SKOCUCTEM, OHOChEpPHI);

[ axTuBHOE HenmpuATHE NEHCTBMM, MPUHOCAIIMX BPEN OKPYKAIOIIEH NPUPOIHOM Cpene, YMEHHE
MIPOTHO3UPOBATh  HEOJArOMPHUATHBIE  SKOJOTMYECKHE MOCIEACTBUS  MPEeINpPUHUMAEMbIX

JIEUCTBUM U MPEIOTBPAILATH UX;

8 cghepe HayuHO20 NO3HAHUA:

D IIOHMMAaHHUC CHeHI/I(l)I/IKI/I ouoaoTHHU Kak HAYKH, OCO3HAaHHUC cc poJin B
q)OpMI/IpOBaHI/II/I palrOHAIIBHOT'O HAYYHOI'O MBIINUICHHA, CO3AaHHUE LHEJIOCTHOI'O NPEACTaBJICHUSA
00 OKpyXaromeM MHPE KaK O CAUHCTBC NPHUPOABbI, YCIOBCKa U O6H_ICCTB8., B IIO3HAHUH

IIpUPOAHBIX SaKOHOMepHOCTeﬁ H PCUICHUU HpO6HCM COXpPaHCHUA ITPUPOIHOTO PABHOBCCHUA,

D Y66)KI[6HHOCTB B 3HAYNMOCTH OHMOJIOTHU JJIA COBpeMeHHOﬁ OHUBHIIN3allUN: oOecreyeHre HOBOTO
YPOBHA pa3BUTUA MCAULUHLBI, CO3AAaHNUC IICPCIICKTUBHBIX 6HOT€XHOHOFHﬁ, CITOCOOHBIX peuiaTb
peCypCHBIC HpO6JIeMBI pPa3BUTHA YCIOBCYECTBA, IIOUCK Hy’Teﬁ BbIXOJa U3 r100abHBIX
OKOJIOTHYCCKHX HpO6J'IeM u olOecreucHue nepexoga K YCTOﬁQHBOMy Pa3BUTHILO,
palluOHAJIBHOMY HCIIOJIB30BAHUIO IIPUPOJHBIX PECYPCOB U (I)OpMI/IpOBaHI/IIO HOBBIX CTaHAAPTOB

JKHU3HH,

D 3aUHTCPCCOBAHHOCTL B TIOJTYUCHUH OMOJIOTHYECKUX 3HAHHH B OCIIAX TIOBBIIICHUA O6H.ICI>1
KYJIbTYPHI, CCTCCTBCHHO-H&Y‘-IHOIZ I'paMOTHOCTH KakK COCTaBHOM 4YacTu (I)YHKHI/IOHaHBHOﬁ

IPaMOTHOCTH 00ydaromuxcs, popMupyemMoit Npu U3y4eHuu OUOJIOTHH;



0 nonuManue CymHOCTH METOOB IIO3HAHHMSA, HCHOJL3YEMBIX B E€CTECTBEHHBIX HAyKax,
CIIOCOOHOCTh HCTOJIB30BaTh IMOJyYaeMble 3HAHHUS I aHalM3a U OOBSCHEHUS SIBICHUN
OKPYKAIOIIEr0 MUpa W TPOUCXOAAIIMX B HEM HM3MEHEHHH;, YMEHHE AeliaTh 00OCHOBAaHHBIC
3aKJIIOYEHUSI Ha OCHOBE HAy4YHBIX (PAKTOB M HMMEIOIIUXCS JaHHBIX C IEJbI0 TMOJTYyYCHHS

AOCTOBCPHBIX BBIBOAOB,

O CIIOCOOHOCTH CaMOCTOATCIIbHO UCIIOJIB30BaTh OMOJIOTHYECKHUE SHaHUA JJIs1 pCIICHUSA

HpO6J'I€M B PCAJIbHBIX JKXU3HCHHBIX CUTYallUsX;

D OCO3HaHHUE NI CHHOCTH Hay‘IHOfI ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBJIATH IMPOCKTHYIO U

HCCICA0BATCIBbCKYIO ACATCIIBHOCTD MHAUBHUAYAJIbHO U B IT'PYIIIIC,

0 rotoBHOCTE ¥ CIOCOOHOCTH K HENPEPHLIBHOMY OOpPa3OBaHMIO M CaMOOOPA3OBaHMIO, K
AKTUBHOMY TTOJIYUCHUIO HOBBIX 3HAaHUW 1O OHOJIOTMM B COOTBETCTBUU C )KHM3HEHHBIMU

MOTPEOHOCTSAMHU.

METANPEAMETHBIE PE3YJIBTATDI: 6 chepe o6raoenusn ynueepcanvnvimu
YUEOHbIMU NO3HABAM ENIbHBIMU 0CHCM GUAMUL:

Oazoeble ocudeckue 0eucmeust:

O camocrosrensHo (dhopmynupoBarth U aKTyaJIu3UpOBaTh npoOiemy,

paccMaTpuBaTh €e BCECTOPOHHE;

0 ucnonb30BaTh npM OCBOCHMH 3HAHMII NPUEMBI JIOTMYECKOTO MBINUIEHUS (AHAIM3a, CUHTE3A,
CpaBHEHUS, Kiaccuukayu, 0000IEeHNUs ), PACKPBIBATh CMBICT OMOJIOTHYCCKUX TTOHATHI

(BBII[GJ'I?ITB HX XapaKTCPHBIC ITPU3HAKH, YCTAaHABJIMWBATH CBA3U C APYTHMU HOHHTI/IHMI/I);

D OIIpCACIIATh LCIIN ACATCIBHOCTH, 3a4aBas MapaMETPhl U KPUTCPUN UX JOCTHKCHHUA, COOTHOCUTH

PE3YyIbTATHI ACATCIIBHOCTH C ITIOCTABJIICHHBIMH HCIISIMU,

D HCII0JIb30BaTh OMOJOTHYECKUE OHATH JJIA 00BACHEHHUS (baKTOB W SIBJICHHUH KUBOM IIPpUPOAbI;

D CTPOUTL JIOTUYCCKUEC PACCYKIACHUA (I/IH,HYKTI/IBHLIG, ACAYKTUBHBIC, I10 aHaJ'IOFI/II/I), BBIABJIIATH
3aKOHOMCPHOCTHU U IMPOTHBOPCYHA B PACCMATPUBACMBIX ABJICHUSX, (I)OpMyJ'II/IpOBaTB BBIBOJbBI

3aKJIIOYCHHUA,

D INPUMCHATE CXCMHO-MOJCJIBHBIC CPEACTBA MU TMPEACTABIICHUA CYHICCTBCHHBIX CBsA3EH H
OTHOIIICHUU B HN3y4acMbIX OMOJIOTHYECKUX O6I>6KTaX, a TaKiKcC HpOTI/IBOpe‘-II/Iﬁ pa3Horo ponaa,

BBIABJICHHBIX B PA3JIMYHBIX I/IH(I)OpMaI_II/IOHHLIX HCTOYHHKAX;

bazosvie ucciedosamenvpckue 0eucmeus.:



0 snageTs HaBblkaMu y4eOHO-HCCIENOBATENLCKOM M HPOCKTHOM JIEATENILHOCTH, HABBIKAMM
paspelieHus npooiieM; CIOCOOHOCTBIO u TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY

IONUCKY MCTOJOB PCHICHUSA MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IIO3HAHU,

0 ucnonb30oBath  pasnuybble BHABI JEATENBHOCTH 110 IOJY4EHHIO HOBOTO 3HAHMSA, €ro
WHTEpPIpPETAINK, TPeoOPa30BAHUIO U MPHUMEHEHHIO B YUEOHBIX CHUTYalHsX, B TOM YHCIE TPH

CO3JJaHNuH y‘Ie6HI)IX N COUAJIBHBIX ITPOCKTOB;

[ popmupoBars Hay4HBIi TUI MBINUIEHMS, BIAJETh HAyYHOM TEPMUHOJOTUEHN, KIIOUEBBLIMH

IIOHATHUAMU U METOJaMMU,

O craBute u QopMymupoBaTh COOCTBEHHBIE 3a4aud B OOPa30BATENLHON JEATENHLHOCTH W

JKU3HCHHBIX CUTYyallHAX,

paboma ¢ ungopmayueti:

[ opuenTupoBaThCs B pa3snMYHbIX HCTOUYHHKAX MHPOPMAIUHK (TEKCTE Y4EOHOTO MOCOOUS, HAYIHO-
MOMYJISIPHOM JIUTEepaType, OMOJIOrMYECKUX CIOBapsX U CHPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax
JNaHHbIX, B VHTepHere), aHanM3UpOBaTh HHPOPMAIUIO pa3IUYHBIX BHJIOB U (opm

IpeACTAaBICHUA, KPUTUYCCKN OHCHHUBATH €€ JOCTOBCPHOCTh U HEIIPOTHBOPCUNBOCTD,

0 ¢popmynmuposare 3ampockl ¥ NPUMEHATH pA3IMYHBIE METOALI IPU TOMCKE U OTOOpe

Ounosiornueckoi nHpopMaIuy, He0OX0IUMOM ISl BBITIOJHEHUS YUeOHBIX 3a/1a4;

0 camocrosTensHo  BeIOMpaTh  ONTUManbHYR  (GOpPMY  IPEACTABICHHS  OMOJIOTUYECKOM

nHpopManuu (CXembl, TpauKy, TUarpaMMbl, TAOIUIIBI, PUCYHKH U JP.);

0 ucnonb3oBars HaydHblli  A3bIK B KauyecTBE CPEACTBA NpuU  pabore ¢  OGHONOTMYECKOM
uHbopMaluel: MPUMEHATh XUMUYECKUe, (PU3NYECKUe U MaTeMaTHUYeCKHe 3HaKH U CUMBOJIBI,
¢dopmynbl,  ab0OpeBuaTypy,  HOMEHKJIATypy,  MCIOJb30BaTh U IpeoOpa3oBHIBAThH
3HaKOBOCHMBOJIMYECKUE CPE/ICTBA HATJIATHOCTH;

6 chepe oenadenusn ynugepcanbHbIMu KOMMYHUKAMUGHBIMU OCICI GUAMU.

obwenue:

D OCYIICCTBJIAAITb KOMMYHUKAllUU BO BCEX C(I)ean JKU3HH; AKTUBHO Y4YaCTBOBATb B AUAJIOTC UJIHU
AUCKYCCHUH II0 CYHICCTBY 06CY)K,I[8.CMOI>'I TCMBI (YMeHI/Ie 3a1aBaTb BOIIPOCHI, BBICKA3BIBATH
CYXKACHHUA OTHOCHUTCIBHO BbIIIOJIHCHUA npezmaraeMoﬁ 3ala4r, YUYUTBIBATb HHTCPEChI U

COTJIaCOBAaHHOCTh IO3UITUI APYrux y4aCTHHUKOB JUAJIOTa UIIN ,Z[I/ICKyCCI/II/I);

D Pa3BCPHYTO U JIOTUYHO HU3JIaraTb CBOIO TOYKY 3PCHHUSA C HUCIIOJIB30BAHHUCM S3BIKOBBIX CPCIACTB;

COBMECMHAsL OesiIMeNIbHOCMb.



0 BeiGupars TeMaTMKy M METOABI COBMECTHBIX JEHCTBMH C y4eTOM OOIIMX HMHTEPECOB U

BO3MOJKHOCTEH Ka)KJIOTO YiIeHa KOJIJICKTHBA,

D IIpUHUMATh LECJIN COBMECTHOM ACATCIIbHOCTH, OPIraHU30BbIBATE U KOOPAUHHUPOBATH I[ef/'ICTBI/ISI 110
€€ JOCTM)KCHHUIO: COCTABJLATH IUIAH JEWCTBUM, pPACHPENENsATh POJM C Y4ETOM MHEHUU

YYaCTHUKOB, 00CYK/IaTh PE3yJIbTaThl COBMECTHOU PaOOTHI;

D npeajaratb HOBBIC IIPOCKTLI, OLNCHUBATL HWACH C IIO3UIUMKW HOBU3HBI, OPUIMHAJIBHOCTH,

MPAKTUYECKON 3HAYUMOCTH;

D OCYIICCTBJIATH IMO3UTUBHOC CTPATCTUYCCKOC IOBCACHHUEC B PA3JIMYHBIX CUTyalUsaX, HPOABIATH

TBOPYECTBO M BOOOpaKEHUE, OBITh UHUIIMATHBHBIM;

6 cghepe o6nadenun ynugepcanbHbIMu PecyiAmueHbIMU OCUCGUAMU:

camoopeaHuzayus.

D HCII0JIL30BaTh OMOJIOTHYECKHE 3HAHUS JJIs1 BBISABJIICHUA npo6neM N UX PCUICHHA B )XU3HCHHBIX U

y4eOHBIX CUTYaIHUX;

[ BeiGupaTs Ha OCHOBE OMONIOTMYECKHMX 3HAHUN LIEJEBBIE M CMBICIOBBIE YCTAHOBKM B CBOMX
JNEUCTBUSAX M MOCTYIKax MO OTHOLIEHHIO K YKUBOM MPHUPOJIE, CBOEMY 3[0POBBIO M 3I0POBBIO
OKPYKaIOIIHX;

0 pacmupsars pamMku yueGHOTO IIpeAMETa HA OCHOBE JIMYHBIX MTPEANOYTEHHIA;

0 nenate oco3naHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh  OTBETCTBEHHOCTh 3a PEIICHUE;

CAMOKOHMPOJIb.

D JaBaTb OLCHKY HOBBIM CHUTyallUsiM, BHOCHUTHL KOPPEKTHUBbI B JACATCIBHOCTH, OLICHUBATH

COOTBCTCTBUC PE3YJIbTATOB LECIISIM

D IIpUHHUMATb MOTHUBEI n ApTrYMCHTBI Apyrux IIpu aHaJIn3¢C
PE3YyIbTATOB ACATCIBHOCTHU,

IMOYUOHATLHBLU UHMEILIEKM, NPeOnoNazaruull chopmupo8anHoCms.:

D CaMOPECTYJIIMPOBAHUS, BKIIIOYAOIIETO CAMOKOHTPOJIb, YMCHUC TPUHUMATh OTBETCTBCHHOCTDH 3a
CBOC IOBCICHHUC, CIIOCOOHOCTh AaalTUPOBATHCA K SMOUIUOHAJIIbHBIM H3MCHCHHUAM U

MpOsABJIATH FI/I6KOCTB;

D BHy’TpeHHeﬁ MOTHBAIIUH, BKITIOYAIOIIEH CTPEMIJICHUC K JOCTUKCHHUIO LCJIN U YCIICXY, OITUMU3M,

HWHUIIUATUBHOCTL, YMCHUC ﬂCﬁCTBOBaTL, ncxoasda nu3 CBOUX BO3M0)KHOCTCI>'I;

npuHamue cebs u Opyaux:



D IMpUHUMATh ce651, noHuMas CBOM HEAOCTATKH U JOCTOMHCTBA,

0 npusnasars cBOE IIPaBO M IPABO APYTHX HA OIIMOKH.

HNPEIMETHBIE PE3YJIBTATDI:

[l ymenue Bnamers cucreMoii GHONOTMYECKUX 3HAHMM, KOTOpPas BKIIOYAET OCHOBOIOJArAOIIUE
OMOJIOTUUECKHE TEPMUHBI M TOHATUA (OKW3Hb, KJIETKA, TKaHb, OpraH, OpPraHW3M, BHJI,

MOMYJIsALMsI, OMOCHUHTE3 OelKa, HACIeACTBEHHOCTh, U3MEHYMBOCTh, POCT M Pa3BUTHE U JP.);

[ Bnagenue cucremoli 3HaHUI 06 OCHOBHBIX METOJAX HAYYHOTO MO3HAHMS, MCIOJbL3YEMBIX B
OMOJIOTUUECKNX HCCIIEIOBAHUSIX >KUBBIX OOBEKTOB W IKOCUCTEM (OINMHCAHHUE, H3MEpPEHHE,
MpOBeJICHUE HAOIIO/IEHNH); CIOCOOAMU BBISIBIICHUS U OIICHKHA aHTPOTIOTCHHBIX M3MEHEHHM B

PUpPOJIE;

D YMCHHUEC YCTAHABJIIMBATH B3aWMOCBA3U MCKIAY CTPOCHUEM U q)yHKHI/ISIMI/IZ KJIICTOK pPa3HbIX
TKaHeﬁ; opraHaMM W CHUCTEMaMH OpraHoB Yy paCTeHHﬁ; 9TallaMi KJICTOYHOT'O IMKJIa 1

KU3HCHHBIX MUKJIIOB OPraHU3MOB; TCHOTUIIOM U CbeHOTI/IHOM;

D YMCHHUEC pC€HIATh IOUCKOBEIC OHOJIOTHYECKHUE 3aa4u; BBIABIIATh IPUYUHHO- CJIICACTBCHHBIC CBA3U
MCXKIAY HCCICAYEMBIMU OMOJIOTHYECKUMU O6’B€KTaMI/I, mnmponcccaMm M SABJICHUAMU, O€JIaThb

BBIBOJIBI M ITPOTHO3bI HA OCHOBAHHWHU IMOJTYUYCHHBIX PE3YIIBTATOB,

[ ymeHnune BBIIBHraTh THIOTE3BI, IPOBEPATH MX DKCIEPUMEHTAIBHBIMU CPEACTBAMH, (HOPMYIUPYS

CJIb UCCIICAOBAHU A, aHATTU3UPOBATh ITOJIYYCHHBIC PE3YIIbTAThI U ACTIATh BHIBOJEI,

D YMCHHC OLCHMUBATh OTHYCCKHEC  aCIICKThI COBpPEMCHHBIX I/ICCJ'IeI[OBaHI/Iﬁ B oOJactu
OMOTEXHOJIOTHH U I'eHETUYECKHX TEXHOJIOTHI (HaHpaBJ'IeHHOG N3MCHCHHUEC I'€CHOMA U CO3aaHHUEC

TPaHCTEHHBIX OPTaHU3MOB);

[ ymenne moTuBHpOBaTh CBOI BHIOOP Oymyiuel HpoecCHOHANBHON NEATENBHOCTH B 0OJIACTH
OMOJIOTHH, MEAUIIMHBI, OMOTEXHOJOTHH, CEbCKOIO XO3AWCTBAa; YrNMyOJsaTh MMO3HABATEIbHBIN
WHTEpEC, HAMpaBJICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH mpodeccun u
MPOJIOJKEHHE OMOJIOTUYECKOTO 00pa30BaHUs B OPraHU3ALUAX CPEAHEr0 MPoeCCHOHAIBHOTO

n BBICIICTO 06p330BaHI/IH.
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COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJIbHOCTH

MoayJib «ATpOTeXHOJIOTHH HACTOSIIIEro u Oyaymero». 10 kaacc (34 4)

1. Buomexnonozua xax nayxa (4 u)

Wcroprs BO3HMKHOBEHHUSI HAayKH, OCHOBHBIE Da3lielbl, CBA3b  OHMOTEXHOJOTHUHU C JAPYIHMMH
HaykamMu (Ouosoruedd, OOTaHHKOHM, 300JIOTHEH, MUKpoOHOjoTHeH, OuOXUMHEH, (U3HOJIOTHEH,
TeHETUKOW, MEIULIMHOM) U OTpaciasiMU MPOMBIIICHHOCTH (MHUIIEBasi, JIErKas), CEJIbCKOro X03sicTBa
(’KMBOTHOBO/JICTBO, PaCTEHHUEBOJICTBO) M 3/IpaBOOXpaHEeHUEM, u3BecTHble By3sl 1 HUU, cBs3aHHbIE C

OMOTEXHOJIOTHUE:

= ®denepanbHOE TOCYAApPCTBEHHOE yupexkJeHue «®DenepanbHblid  HUCCIEA0BATEIbCKUM
neHtp «®dyHIaMEHTAbHBIE OCHOBBI OWOTexHoJorum» Poccuiickoit akagemun Hayk» (DUIL]L

Buorexuonorun PAH)l;

= denepanbHOE TOCYIapCTBEHHOE  OIO/DKETHOE  HAy4dHOE  YUpexkKAECHUe

«Bcepoccuiickuii HaydHO-HUCCIEA0BATEIbCKUI HHCTUTYT CETbCKOXO03IMCTBEHHOW OMOTEXHOIOTUM

(®I'bBHY BHUNCB)?;

. denepanbHOE TOCYIApPCTBEHHOE OIO[DKETHOE  HaydyHOE yUpexICHUE

«DenepanbHbBIl  UCCAEAOBATEIBCKAN IEHTP BCEpOCCHICKMIT HHCTUTYT TE€HETHYECKHX PECYpPCOB

pactennii nmenn H.W. Bapunosay» (PI'BHY ®UL] BUP)?;

= @denepalibHOE TOCYJApCTBEHHOE OMOKETHOE HaydyHoe yupexaeHue «Bcepoccuiickuit

Hay4YHO-HUCCIEAOBATEIBCKUA  HMHCTUTYT  CEIIbCKOXO3SHUCTBEHHOW  MukpoOumosiorun»  (OPI'BHY

BHUMCXM)*;

! ®depepansHoe TOCymapcTBEHHOE yupexaeHue «DeaepanbHblii MCCIIEI0BATENbCKUM IEHTD
«DyHameHTaIbHbIE OCHOBBI ~ OuoTexHonoruw»  Poccuiickoii  akageMuud  Hayk» (PUILT
buorexunonoruu PAH): opunmansusii caiir. — URL: http:/www.fbras.ru
2 MenepabHOE TOCYIAPCTBEHHOE OFODKETHOE HAydHOE ydupekaeHnue «Bcepoccuiickuii Hay4HO-
HCCIIEI0BATENILCKUI MHCTUTYT CEJIbCKO-XO03HCTBEHHOM OroTexHomorun» (PI'BHY
BHUUCB): odurmanpusiii cait. — URL: http:/www.vniisb.ru
3 @enepa’dbHOE TOCYOApPCTBEHHOE OOKETHOE HaydHoe yupexiaenue «DenepaibHbIN
HCCIIEIOBATENBCKUM LEHTP BCEPOCCUICKUI MHCTUTYT TEHETUUECKUX PECYPCOB PACTEHUA UMEHU
H.U. BaBunosay (PI'BHY ®UILL BUP): opunmanshsrii caiit. — URL: http:/www.vir.nw.ru

4 MdenepanbHOE rOCYIapCTBEHHOE OIOKETHOE HAyYHOE yupekjaeHue «Bcepoccuiickuii Hay4dHO-
HCCIIEI0BATENIbCKUI HHCTUTYT CENIbCKO-X035HCTBeHHOM MuKpoouonoruny (PI'BHY
BHUNCXM): opunmanbubrii caiit. — URL: http:/www.arriam.ru
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= denepanbHOE TOCYJAPCTBEHHOE OIO/DKETHOE  Hay4dHOE YUPEKICHUEC

«DenepanbHbIi HCCIIEN0BATEIbCKUN LIEHTP Nuctutyt IUTOJIOTHUH U T'C€HETHKH

Cubupckoro otaenenus Poccumiickoii akagemmu Hayk» (®IBHY MIuIT CO PAH)%
http:/www.bionet.nsc.ru

! MepepanbHOe TrOCYIapCTBEHHOE OFO/DKETHOE HaydHOoe yupexiachue «DemepanbHblii

uccienoBaTeNbekuii eHTp VMHCTUTYT nutonoruu u reHetuku Cubupckoro oTaeneHus Poccuiickoi
akagemun Hayk» (PI'BHY UIul" CO PAH): odunnansHsrii caitt. — URL:
12
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. denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE OOpa30BaTENbHOE YUPEXkAECHHE BBICHIETO
oOpa3zoBanusi «MOCKOBCKHI (PU3NKO-TEXHUUECKUHA HHCTUTYT) HAIMOHAJIBHBIN HCCIIEIOBATENBLCKUI

uentp» (PrAOY BO MOTH)Y;

. denepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPESKICHUE BBICIICTO

oOpa3oBanus «MOCKOBCKHN TOCYIapCTBEHHBINH yHHBepcuTeT uMeHH M.B. JlomonocoBa» (PI'BOY
BO MI'Y)?%

. denepanbHOE TOCYIAPCTBEHHOE OFOJDKETHOE 00pa3oBaTelbHOE YUPESIKICHUE BBICIIECTO

o6pazopanus «Caukr-IleTepbyprekuii rocynapcTBenssiii yausepcurer (PIBOY BO CII6I'Y)?;

. denepanbHOE rocylapcTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YYPEXKJIEHHE BBICIIErO
oOpazoBanus «HoBocuOMpCKUil HALIMOHAIBHBIHN HCCIIEI0BATEIbCKUM FOCY1apCTBEHHBIN YHUBEPCUTET»

(®PrAOY BO HI'V)*;

. denepanbHOE TOCYAAPCTBEHHOE OFOJKETHOE O0pa30BATENIbHOE YUPEXKIECHUE BBICILETO
oOpazoBanus «Poccuiickuii rocynapcTBeHHblI arpapubiii yauepcutrer — MCXA umenun KA.

Tumupszesa» (®PIBOY BO PrAY-MCXA umenu K.A. Tumupsiszesa)’;

= ABTOHOMHAasi HEKOMMepdeckasi oOpa3oBaTelibHasi OpraHU3alusl BHICIIETO0 00pa30BaHUS

«Hayuno-TexHonornueckuii yausepenter «Cupuyc» (HTY «Cupryc»)b.

1 MenpepanbHOe TOCYIAPCTBEHHOE aBTOHOMHOE O0Pa30BATENBLHOE YUPEKICHUE BBICHIETO

oOpazoBanusi «MOCKOBCKUN (PU3MKO-TEXHUYECKUAM HMHCTUTYT) HAIMOHAIBHBIA HCCIIEI0BATEIbCKUI
teHtpy (PI'AOY BO MOTU): odpunmanshsiii caitr. — URL: http:/www.mipt.ru

2 @enepallbHOE TOCYIAPCTBEHHOE OIODKETHOE OOPa30BATENILHOE YUPEKIECHUE BBICIIETO

oOpazoBaHusi «MOCKOBCKHMIM TOCyIapCTBEeHHBINH yHuBepcuteT wuMeHHn M.B. JlomoHOCOBay:
odunuaneueii caiir. — URL: http:/www. msu.ru

3 MenepabHOE TOCYIAPCTBEHHOE OFOUKETHOE 00pa3oBaTelibHOE YUPEIKIACHHE BBICIIETO
obpazoBanusi «Cankrt-IlerepOyprckuii rocynapctBennbiit  yHuBepcurer» (®I'BOY BO CIIoIY):
ourmanbueii caint. — URL: http:/www.spbu.ru

4 ®enepanbHOE TOCYIApPCTBEHHOE aBTOHOMHOE 00pa3oBaTelbHOE YUPEKICHHE BBICIIETO
oOpa3zoBaHUs «HoBocuOMpCKUI  HAIMOHAIBHBIN UCCIIEIOBATEIILCKU I

rocynapcrBeHHbli yHuepcuret» (PI'AOY BO HI'Y): odunmanshsiii caifr. — URL:
http:/www.nsu.ru/n

> demepaibHOE TOCYAapPCTBEHHOE OFODKETHOE 00pa30BaTeIbHOEC YUPEKICHHE BBICIIETO
oOpazoBanusi «Poccuiickuii rocynapcTBeHHbI arpapublii yHuBepcuter — MCXA wumenun KA.
Tumupszesa» (PI'BOY BO P'AY-MCXA umenu K.A. TumupsizeBa): opunimanbHblii cat. —
URL.: http:/www.timacad.ru/

® ABTOHOMHasi HEKOMMepUYecKasi oOpasoBarelibHas OPTaHW3AIMs BBICIIETO0 OOPa30BaHUS
«Hayuno-Texnonoruueckuii yausepcutet «Cupuyce» (HTY «Cupuyc»): oduumansusiii caidt. — URL:

http:/www.siriusuniversity.ru/ ! CM. mpuIioKeHue.
13


http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/

CoBpeMeHHbBIC HAMPABICHUS Pa3BUTHUS arpOOMOTEXHOIOTHI. MeTopl OMOTEXHOJIOTUN B HAYKE

¥ TIpaKTHKe. JIeMOHCTpaIMs BUAEOPOIHKOB' .
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Jlabopamopuvie u npakmuueckue pabomul

Uccnenosarenbekast padora «Co3nanne OHOIOTHYECKH aKTUBHBIX JOOABOK U BUTAMHHOBY.

HccnenoBatensckas paborta «BbiBeneHHEe HOBBIX COPTOB PACTEHHH, IMOPOJ XKHBOTHBIX C
3aJaHHBIMH CBOMCTBaMM».

HccnenoBatensckas padota «Coznanue OakTepuii, CIoCOOHBIX nepepadaTeiBaTh HEPYTH U
YCTPaHATH TOCIEACTBUS €€ Pa3IMBOB: IUIIOCHl U MUHYCBI». DKCKypcHs («BbHOTEXHOIOTHs: HayKa

1 ’KU3HbY») B By3 wiu HUN.

2. Obugue nonamus dGuomexnonozuu (2 u)

[TonaTre OMOTEXHOJIOTHH. 3a4eM YeJIOBEKY OMOTEXHOJIOTHH, B YEM UX MPEUMYIIECTBO Iepe]
XUMUYECKUM CHHTE30M. OCHOBHBIE OOBEKTHI OMOTEXHOJIOTHH: MPOMBIILIEHHBIE MUKPOOPTaHU3MBI,

KJIETKHU U TKaHN paCTCHHﬁ, JKHNBOTHBIX.

Jlabopamopuvie u npakmuueckue pabomol
[Ipaktuueckass pabora  «IIlpumepbl TpuMeHEHUs OWOJIOTUYECKUX OOBEKTOB B TBOEH

KHU3HHN.

3. Ocodennocmu azpoéuomexnonozuu (4 )

Hemu w 3amaum  arpobuotexHosiorud. (OCHOBHBIE OOBEKTHI  arpoOMOTEXHOJIOTHH.
bruoTexHoNOrMYECKHE MMOAXOIB [UIS HAJC)KHOTO COXPAaHEHHs KOJUICKIIMH TEHETHYECKUX PECYpCOB
pacTeHui U KUBOTHBIX. [IOHATHS O MOJIEBBIX, IN VILr0 U KPUOKOJUICKIHUAX. POCT U pa3BUTHE KHUBOTO
00BEKTa B 3aMKHYTOH CUCTEME B KOHTPOJIHUPYEMBIX YCIOBHX: KaK 3TO BO3MOXKHO.

OCHOBHBIC TOMEIICHHUS TS TTOJIHOLIEHHOW PaboThI Ta00paTOpHK OMOTEXHOJIOTHH (JJAaMHUHAPHAS
KOMHara, CBETOBaS, aBTOKJIABHAS KOMHATBI, MOMEIICHUE ISl MIPHUTO TOBJICHHS
MUTATEIBHBIX CPEl, MOCUHAS): MX (PYHKIIMOHAT U OCOOCHHOCTH.

OcHoBHBIE TpUOOPBl I OpraHu3anuu jJabopaTopuud OUOTEXHOJOTHUH, HUX (YHKUHUU U
BO3MOKHOCTH (aBTOKJIaB, CyX0XapoBoW mikad, IUcTWuisaTop, pH-merp, Beckl, JamuHap-OOKC,
CTepWIN3aTOp HWHCTPYMEHTOB, CBETOBas YCTAaHOBKA, KiIMMaThyeckas Kamepa, Y D-uoHusarop,
XOJIOJMIIBHUKK JUIsS XPaHEHHsI MUTATEIbHBIX Cpel U 1p.). HCTpYMEHTHI Ui NPUMEHEHHUS METOJI0B
OMOTEXHOJIOTHH pacTeHH (TpernapoBalibHas Uria, CKadbIeNlb, MUHIET, HOKHUIBI). OCHOBBI TEXHUKHU
Oe3omacHOCTH mpu paboTe ¢ mpubopamu. OCHOBHBIE MPHUOOPHI AN OpPraHU3alMH J1adOpaTOpUH
OMOTEXHOJIOTHH: aBTOKJIaB, CyXokapoBod mikad, auctumsarop, pH-merp, Bechbl, i1amMuHAp-OOKC,
CTepUJIN3aTOpP UHCTPYMEHTOB, CBETOBAasl YCTAaHOBKA,

KIIUMaTH4eckass kamepa, YD-HOHU3ATOp, XONOJUIBHUKH JUIS XpaHEHUs MUTATENBHBIX Cpea U Ap.
NHcTpyMeHTBl A7 TpPUMEHEHHs] METOJOB OWOTEXHOJIOTMM pACTeHH: MpernapoBalibHAs WrJa,

CKaJIbIICIIb, ITMHICT, HOXKHUIIEBI.
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Jlabopamopnule u npakmuueckue pabomoi

[Ipaktuyeckas pabota «KynpTypHOE pacTeHHE B KYJIbTYpaJIbHOM COCYZE: OINUIINA PACTECHHE B
poOHpKey.

HccnenoBatensckas pabora «PocT 4epeHKOB pacTeHUil B BOJAE C pa3HBIM YPOBHEM

pH».

4. Kynomypa knemox u mxaneii (8 u)

Mertonbl KyJbTYphl KIETOK M TKaHeW B cenekuuu. KamnycHas kynbTypa. KynasTypa Ki1eTok u
arperaroB kietok. KynabTypa nporomactos. [lomydenne comatnyeckux ruOpuI0B METOJOM CIMSIHUS
M30JIMPOBAHHBIX ITPOTOIIACTOB.

Kiterounas cenexkuus. Vcnons30BaHue raryion My B CEIEKIMH.

[Ipumepbl MpUMeHEHHs KYJAbTYp KJIETOK M TKaHEH B HAay4YHBIX HCCIIEIOBAHUSAX M B IPAKTHKE
paznuunbix HUUM: 3HakoMCTBO € nuTepaTypoil — HaydHbIMU NyONMKAlMsAMHU IO pa3HbBIM O0OBEKTaM
(MUKpOOBI, pacTeHus, 5)KUBOTHBIE).

XapakTepucTHKa KIETOK, KyJIbTHBHPYEMBIX IN Vitro. MopdoreHeTnueckue MyTH pa3BUTHS
KJICTKH iN Vitro.

W3BecTHBIE KOJIEKIUH OMOTEXHOJIOTHUECKUX OOBEKTOB — UX POJIb, 3a/1a4H, COCTAB, MPUMEPHI
(in vitro KoJUIEKIMKU PACTCHUH, KOJUICKIIUH [IITAMMOB MHKpPOOpPraHu3MoB. CeMUHApP MO MPOYUTAHHOMN
JTUTEpaType, AOKIAIbl 00yJarOIIUXCs).

buoTexHonorus npou3BOACTBA KYyJAbTYPhI KJIETOK, TKAHEH U OpraHOB PACTECHUIA.

Jlabopamopusie u npakmuueckue pabomaol

[IpakTuueckas pabora «IIpoToriactel KIeTOK».

Uccnenosatenbekast pabora «CymiecTByonne KOUIEKIUY KIETOK U mTamMmMoB B Poccun u ux
POJIb B Pa3BUTHH I'€HETUUYECKUX TEXHOJIOTUI».

UccnenoBatenbckass pabora «[.JI. KaprneueHko Kak T'e€HETHK-IKCHEPUMEHTATOp H

OHOTEXHOJIOTY.

5. Humamenvnovie cpedwvl 01 azpoduomexnonozuii (2 u)

MaKpo- U MHUKPOIJICMCHTBI, UCTOYHUKH YTJICBOJAOB, BUTAMHUHBI, KCIUPYIOHNIUEC arcHTHI. Tunel
MUTATCIIbHBIX CPEA — KUAKUC U TBCPIBIC.
IIutaTenpHbBIE Cpcabl JJIA OMOTEXHOJIOTUH paCTCHHﬁ. Pa3pa60TI<a HOBBIX

MUTATCIIbHBIX CPEA, B TOM YHCJIC BKIIFOYAKOIIUX 6I/IOCTI/IMy.]'I$ITOpLI " JPYIruc perysaTOpPhI
pocta. MeToapl ONTUMHU3ALMKU MNUTATEIIBHBIX cpea. OCHOBHBIE KOMIOHEHTHI IHTATEIbHBIX cpena

(MaKpoOd2JIEMEHTbl, MHUKpPOXJIEMEHTBl, HMCTOYHHMKHM YIJIEpOJa, BHUTAMUHBI, IKEJIUPYIOUIUE AareHTHI,
peryasTopsl pocta). YpoBeHb pH nurtaTenbHON Cpenbl M €ro BIMSHHE Ha pa3BUTHE pacTeHuil. Becsl,
pH-mertp.
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Jlabopamopnule u npakmuueckue pabomoi

JlaGopatopHasi pabota «IluTarenpHble Cpeabl U YCIOBHS KYJIbTHBHPOBAHUSA, KYIBTYPHI
PACTUTEIBHBIX KIETOK U TKaHEW».

[IpakTnueckas pabora «IIpurotoBnenue CTOKOBBIX (MaTO4HBIX)

PacTBOpPOB MaKpo- U MUKPO3JIEMEHTOB NMUTATEIbHOMN cpefibl 1o nponucu Mypacure u Ckyray.

[MpakTrueckas paborta «[IpuroToBicHHE MUTATENBHBIX CPEI Ui BBEACHUS B KyJIbTYpy IN

Vitro».

6. Pezynamopsi pocma kax gpaxmopul ycnexa ouomexnonozuu pacmenuii (4 u)

Poct u pasButne pacrenmit. OctanbHble dTamnbl OHTOreHe3a. OOIKe 3aKOHOMEPHOCTH POCTa
pacTeHui.

OcHOBHBIE KJIAacChl (PUTOTOPMOHOB (ayKCHHBI, ITMTOKUHUHBI, THOOepeuabl, ABK, stunen un
Ip.) ¥ UX QYHKIIMU HA PA3HBIX dTarax pa3BUTHS PACTCHHS.

N3BeCTHBIE TEHETUYECKUE MEXaHU3MbI, KOHTPOJIUPYIOIIUE POCT U PA3BUTUE PACTECHHI.

DHJIOTEHHBIEC U SK30TE€HHBIE PETYIATOPHI POCTA PACTEHUH B MPOOUPKE.

Jlabopamopuvie u npakmuueckue pabomol
JlabGopaTtopnas padota «DeHoTunmMueckasi OreHKa pocTa U Pa3BUTHs PACTEHUN B 3aBUCHMOCTH

OT Haiuuus (UTOTOPMOHOB B MUTATENILHOM cpeiey.

1. Buomexnonozus pacmenuii (10 u)

Bo3moxHOCTH  mpuMEHEHUsT arpoOMOTEXHOJIOTMM B CENEKUUH, CEMEHOBOJICTBE W
MMUTOMHHUKOBO/ICTBE.

bonesnu u ummynurer pacrenuii: ot H.W. BaBuiioBa 10 COBpeMeHHOCTH.

YckopeHHass W TpaJuMLIMOHHAs CEJEKIUS: COKpallaeM CPOKH TMOJYy4eHHs] HOBBIX COPTOB.
OcHoBHble MeToAbl cenekuud. ['ubpuauzanus. @opmbl 0T60pa. OCHOBHBIE HANPABICHUS CENEKIINH:
yIy4IIeHHE YPOKAINHOCTH, YCTOWYMBOCTH K OMOTUYECKUM M a0MOTHYECKUM (DaKTOpaM.

O3znmopoBiieHHE pPACTEHUH OT BUPYCOB C TMOMOMIBIO METOJOB OHOTEXHOJOTHH: METOJbI
KYJIBTYpPbI allUKATbHBIX MEPUCTEM, TEPMOTEPANIUU, XEMOTEPAITUH, KPHOTEPAIIUU
U KOMIUIEKCHOW Tepanuu. llomydeHuwe 0310pOBIEHHOTO TOCAJOYHOTO Marepuana — KIyOHel
KapTodens U CaXKEHIIEB TUIOJOBBIX KYIbTYP.

KynpTuBHpOBaHHE PACTUTEIHLHOTO MaTepuaia B KyIbType IN VIitro: OCHOBHbBIC MPHUHIMITBI U
MOJIENH KYJIbTUBUPOBAHUA. Kannycorenes, CYCIIEH3UOHHBIE KYJIbTYPBI pacTeHUH.
Mukpopa3sMHOXKEHHE pacTeHuil. JkoHOMHYecKuid 3(PeKT oT BHEApEeHUS METOJ0B OMOTEXHOJIOTHUU B
PacTEHUEBOICTBO.

Kpunoxpanenue pacrennii. Kpuonporekropsl. [locTkpriorenHas perenepanusi.
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buosornueckue cpencTsa 3alUThl PACTECHUM: NMPEUMYILECTBA U IIEPCIEKTUBBI NPUMEHEHUS.

Tepmoc u cocyn [proapa ¢ KUAKUM a30TOM, KPHOTTPOOUPKH.

Jlabopamopuvie u npakmuyueckue pabomul

[Ipaktnyeckass  pabora  «Pa3MHOXEHHME  IUIOJOBBIX  PACTCHHH  YEPEHKOBAaHHEM  H
MUKPOPA3MHOXKEHUEM — IPUMEP MATUHBI (WK 3EMJITHUKHU, €KEBUKH, CMOPOAMHBI)».

[MpakTrueckas paboTta «BBereHue pacTeHUU B KyJabTypy IN VItr0 W mojanep:kaHHe YUCTOM
KYJIBTYpPbI 3KCILUIAHTOB.

[TpakTuueckas padota «PazmHoxkeHne kaprodens B mpoOupKe».

Wccnenosatenbcekast padota «Kak moay4atoT HOTOMCTBO BEI€TATUBHO PA3MHOMXKAEMBIX KYJIbTYP
€CJIM HE CeMEHaMM ?»

UccnenoBatennckas pabota «BelpammBanue pacteHuid B mpoOupkey. HccnmemoBaTtenbckas

paboTta «Kak 60Kbsi KOpOBKa yposkai criacajia —

0 COBPEMEHHBIX CII0C00axX OMOJIOTUIECKON 3alIUThl PACTCHUI.

Moayab «CoBpeMeHHbIe OMOTEXHOJIOTMH B cejiekuumn». 11 kiaacce (34 4)

1. I'enemuueckue pecypcot Poccuu (6 u)

Crpareruu COXpaHeHHUs TeHETHYSCKUX pecypcoB. CoxpaHeHHe pacTeHH i in Situ u
ex situ.

buopecypcubie komnexkuuu Poccuu. Kosuiekuusi reHeTnueckux pecypcoB pactenudt BUP.
I'ep6apuit BUH. Komnexkuust reHeTnueckux pecypcoB xkuBoTHbIx BHUUI'PXK. Kosutekiuu knerok u

mrammoB BHUMCXM. JleMOHCTpanus BUIEOPOTHKOB?,

Jlabopamopuvie u npakmuueckue pabomol
Uccnenosatenbckas pabora «llo marepumanam ¢dopyma «['enernyeckue pecypcsl Poccum»

(BBIOpaTh M1000M JOKIIA U MOATOTOBUTH IO HEMY COOOIIICHHE).

2. OcHoebl 2enemuku u cenexkyuu (8 4)

HacnencTtBeHHOCTh U N3BMEHYMBOCTD — OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB.
M3MeH4YMBOCTh MyTallMOHHAS U MOJIU(HUKAIIMOHHAS.

I'en — maTepranbHBI HOCUTENb HACIEACTBEHHOCTH U U3MEHUYNBOCTH. HyKIIEMHOBBIE KUCIIOTHI.
Jlokanu3anusi reHeTHYecKoro mMarepuana B kierke. [lenenue knerok. Perumkanus [IHK. OcHoBHas
norma MoJieKyssipHoi 6uonoruu. Tpanckpunuus. Tpancnsuus. Myranuu.

3aKOH TOMOJIOTMYECKHUX PsJIOB B HaciencTBeHHoM m3MeHunBoctu H.M. Basunosa B 1920 n

2020 rr. JleMOHCTpaIus BUAEOPOIMKOB..

! Cm. mpunosxenue.
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Jlabopamopnule u npakmuueckue pabomoi
[Ipaktuyeckas pabota «MoanpukamoHHas U3MEHUYUBOCTh B IpUpoe» (coOpaTh U CPaBHUTH
JIMCThA, IIBETKH C OJJHOTO PACTCHHUS H/HIIU C Pa3HbIX).

HccnenoBatensckas padota «'MO — 370 MyTanuu uiv MOAU(DUKAITAN

3. Huxncenepus ¢ o6uonozuu pacmenuii (15 u)

Kiierounas u reHHast MHXEHEPHUS PACTCHUH s pa3BUTHS cesieKuu. [IpupogHoTpaHCreHHbIe

pacTeHus.

Pacrenus-o6uodabpuku.

buoTexHonornyecknue MeTo bl B CEJEKIUN PACTCHHIA.

['eneTndeckoe penakTUpOBaHUE KYJIbTYPHBIX pacTeHUN. UeM reHeTHYecKOoe PeIaKTUPOBAHHUE
OTJINYAETCS OT T€HETUYECKOU MOAU(PUKAIIIH.

[Tovick HOBBIX TCHOB-MHMIIICHEH: CYIECTBYoMMEe MeToauKu. [IpoBeaenue in Silico ananusa.

['ennas uHXXeHEpHUs 3€PHOBBIX KYNIbTYp. [ €HHAs WHXKEHEPHs XJIOMUaTHUKA. | eHHas HHXKEHepUs
Tomara. ['eHHas WHXXEHepUs Ccou. [ eHHas WHXKEHEpHUs TUIOJOBBIX KYIbTyp. ['€HHash WHXEHepus

kapTodens. JleMoHCTpaIus BHIEOPOIMKOBZ.

Jlabopamopmule u npakmuueckue pabomoi
[Tpaktuyeckas padora «IIpoBencuue in Silico aHanm3a It MOMCKAa HOBBIX TCHOB- MHIIICHEH IS

peIaKTUPOBAHUS KYJIbTYPHOT'O pacTeHUsl (Ha BBIOOD)».

4. Huxncenepusa 6 ouonozuu yncueomnvix (5 u)

COBpeMeHHHe MCTOABI B JKHMBOTHOBOJACTBC: TpaHCILIaHTaMA 3M6pI/IOHOB, XUMCPHBIC

KUBOTHBIC, KITOHUPOBaHHUEC.

I'ennas HHXXCHCPHA B )KUBOTHOBOJACTBC.

Jlabopamopuvie u npakxmuueckue pabomul
[Mpaktrueckas padota «IIpoBeaenwue in Silico aHamM3a 17151 MOKMCKA HOBBIX TCHOB- MUIIICHEH IS
pPEIaKTUPOBAHUS KUBOTHOTO» (Ha BEIOOD).

HccnegoBaTenbckas pa60Ta «I'eHHas HHKCHCPUSA KUBOTHBIX: apT'YMCHTHI 3a U IIPOTUB.

! Cm. mpunosxenue.

2 CM. IpUIIOXKEHHE.
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TEMATHYECKOE IINTAHUPOBAHHUE

Temwt 3auamui

Konuuecmeo
4acoe

OcHosHnoe codepaicanue

Moayab «ArpoTexXHOJIOTHH HACTOsAIero u Oyayumero». 10 kiace

1. BUOTEXHOJIOTHS KaK HayKa

4

I/ICTOPI/ISI BO3HHUKHOBCHUA HAYKHU,

OCHOBHBIE pa3Jielibl, CBSI3b
OMOTEXHOJIOTHH C JPYTHUMH HayKaMH
(6buosorueit, 60TAaHUKOM, 300JI0THUEH,
MHUKPOOHOJIOTHEH, ONOXUMHUEH,
(bU3HOJIOTHEH, TEHETUKOM,
MEAMIIMHOMN ) U OTPACIISIMU
POMBIIIJICHHOCTH (THIIEBAas, JIerKas),
CEJIbCKOTO XO35THCTBA
(>KMBOTHOBO/JICTBO, PACTE€HHEBOICTBO)
U 3[IpaBOOXPAHEHUEM, NU3BECTHBIC
BYy3bl U HUU, cBsA3aHHbIE

¢ OMOTEXHOJIOTHEH:

®UILI buorexaonornn PAH,

OI'bBHY BHUUCB,

OI'BHY ®UII BUP,

Buowi oesmenvrnocmu obyuarowuxcs

PackpsIBaTh coziepkaHle TEPMHUHOB U

MOHSTHIA: HayKa, OMOTEXHOJIOTH,
arpoOMOTEXHOJIOTHH.

OnuchIBaTh MPOIECC BHITIOTHCHUS
WCCIICIOBAaHUI M TPOTHO3HPOBATH
pe3yIbTaThl SKCIICPHUMEHTOB.
XapakTepHu30BaTh OCHOBHBIC HAyYHBIC
IIKOJBI B 0071aCTH OMOTEXHOJIOTHH.
Pasznuyarh pasjennbl OMOTEXHOJIOTHI
KaK HayKH.

CpaBHUBATH CBSI3b OMOTEXHOJIOTHH
C Pa3IMYHBIMU OTPACIISIMUA HAYKHU H
MIPOMBIIIJICHHOCTH.

BBISBISATE pa3nudust MEKIY
paznenaMu OMOTEXHOIOTHH.

dopmMynHpOBaTH U OOBIICHITH
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Temwt 3auamul

Konuuecmeo
4acoe

OI'bBHY BHUUCXM,

OcHosHnoe codepaicanue

OI'BHY Ullul” CO PAH,

OIr'AOY BO MOTH,

OI'bOY BOMI'Y, ®I'BOY

BO CIIol'y, ®I'AOY BO

HI'Y,

®OI'bOY BO PTAY-MCXA umenu
K.A. Tumupssena.

CoBpeMeHHbIE HAINpaBJICHHUS Pa3BUTHUS
arpoOHOTEXHOJIOTHH. MeTto bt
OMOTEXHOJIOTHH B HAYKE M MPAKTHUKE

IIPUHLUII PA3BUTHS HAYKH

Buowi oesmenvrnocmu obyuarowuxcs

OHMOTEXHOJIOTHH. Brimosnnenne
MPEAT0XKEHHBIX
HCCIIEI0BATENIbCKUX padoT:

«Co3nanne OMOJIOTHYECKHA aKTUBHBIX
2106a1301< U BUTAaMHUHOB», ((BBIBG)IGHI/I@
HOBBIX COpTOB paCTeHHﬁ, HOpO}I JKNBOTHBIX
C 3aJJaHHBIMH CBOMcTBaMm», «Co3manne
OakTepuii, CIOCOOHBIX TIEpepadaThIBaTh
He(Th M YCTPaHSITh TOCIIEIICTBHS €€
Pa3IMBOB: TUTFOCHI U MUHYCBI». DKCKYPCHS
«broTeXHOIOTHSA: HaYKa U KU3HBY» B BY3
mwm HU
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2. O0mue noHsTUsd OMOTEXHOJIOTUU

[TonsiTHE OMOTEXHOJIOTHH. 3a4eM YEIOBEKY
OMOTEXHOJIOTHH, B YEM HX TPEUMYIIECTBO
nepea XuMn4CCKUMM CUHTC30M. OcHOBHEIE
00BEKTEI OMOTEXHOJIOTHH: IMPOMBIIIJICHHBIC
MHKPOOPIraHrU3MbI, KIICTKU U TKaHU

pacTeHuM, KUBOTHBIX.

[IpakTnueckas padora «IIpumepst

PackpeiBarh conepkaHue TEPMUHOB U
MOHATUH: 00BEKThI OMOTEXHOJIOTUH, KJICTKH
Y TKaHU PAaCTEHUH, )KUBOTHBIX,
MHKPOOPraHU3MBbl.

OnuceiBaTh NpoliecC OUOTEXHOJIOTUYECKOTO
IIPOM3BOJICTBA. XapaKTepU30BaTh pPa3InUHbIE
00BEKThI OMOTEXHOJIOTUH.
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Temwt 3auamuii

Konuuecmeo
4acoe

OcHosHnoe codepaicanue

HpI/IMeHeHI/Iﬂ 6I/IOJIOI‘I/I‘ICCKI/IX 06’I)€KTOB B
TBOEU KU3HN

Buowi oesmenvrnocmu obyuarowuxcs

Paznmugarh npoMEBIIIIICHHBIC
MUKPOOPTraHU3MBbI, KIIETKH U TKaH!
pacTeHHIA, )KUBOTHBIX KaK
OMOTEXHOJIOTHYECKHE OOBEKTHI.
CpaBHUBATh MEX1y COO0N MPOLECCHI
XUMHYECKOT0 CHHTE3a U OMOTEXHOJIOTHH.
BrisBisiTe Hanbomee 3¢ hekTuBHBIE
00BEKTHI OMOTEXHOJIOTHH.
XapakTepru30BaTh 0COOEHHOCTH CTPOCHUS
1 QYHKIIMH pa3IMYHbIX OMOJIOTHYECKUX
00BEKTOB.

dopMyIHpOBaTh U OOBSICHIATH MPUHIIKIT
paboThl OMOTEXHOJIOTHIECKOTO
MIPOM3BOJICTBA BHIOPAHHOM TPYIIIBI
BEIICCTB/ MaTepUaJIOB
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3. OcobenHoctu
arpoOUOTEXHOJIOTUN

enw u 3amaun arpoOHOTEXHOIOTHH.

OcHOBHBIE 00BEKTHI arpOOUOTEXHOJIOTHH.

buorexnonoruueckue IOAXO0 AbI

PackppiBaTh cojepxaHHE€ TEPMHHOB U
IIOHATUN: COXPAHEHUE paCTEHUU U
JKUBOTHBIX, BUJIbI KOJUIEKLUH
FEHETUYECKOTO pazHooOpasusl.
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Konuuecmeso
Temvbl 3anamuii yacos OcHosHnoe codepacarnue Buowi oesmenvrnocmu obyuarowuxcs



JUIS.  HaIEKHOI'O
TFCHETHYECKUX PECYPCOB paCTeHUH U

JKUBOTHBIX. ITOHATHSA O MOJIEBBIX, IN Vitro
U KPHOKOJUICKIMsIX. Poct u pasButhe
JKUBOTO 00BEKTa B 3aMKHYTOM CHCTEME B
KOHTPOJUPYEMBIX ~YCIOBHUSAX: Kak 3TO
BO3MOKHO. OCHOBHBIE ITOMEIIEHUS JUIS
MOJIHOIIEHHOW ~ paloThl  J1abopaTopuu
OnoTexHOJOTMK (JTaMHHApHAs KOMHATa,
CBETOBAs,

ABTOKJIaBHas KOMHAaTHhI,

TIOMEIICHNE Vst MIPUTOTOBIICHHS
NUTATENBHBIX ~ CpPel, MOE4YHas): MX
dbyHKIIMOHAT U 0coOeHHOCTH. OCHOBHBIE
pUOOPHI

JUIL  OpraHu3alu JjJadopaTopuu
OMOTEXHOJIOTUH, NX DYHKIIUH K
BO3MOJKHOCTH (aBTOKJIaB, CyX0XKapOBOM
mkad, JMCTUILIATOP,

COXpaHeHusi KoJuleKIuil OnuchIBaTh NPOLIECC COXPAHEHUS U

Pa3MHOKEHHsI paCTEHUN B
KOHTPOJIUPYEMBIX YCIOBUSAX CPEIbI.
XapakTepu3oBath (a3l pOCTa U Pa3BUTHUS
pacTeHUM B 3aMKHYTOM CHCTEME.
Pa3znuyarh npenmyiiecTsa U HEAOCTATKU
Pa3IMYHbIX TUIOB KOJUIEKIIUH.
CpaBHHBATH

sTanbsl  paboThl B

nabopaTopun OMOTEXHOJIOTHH.
BreisBisite  Hambomnee 3¢ heKTuBHBIE
NpPUEMbl ISl COXpaHEHUs 0OpasloB
pacTeHUH 1 KUBOTHBIX.

XapakTtepu3oBaTb ~ 0COOEHHOCTU CTPOEHUS
1 QyHKIHH 00pa3I0B pacTCHUI.

DopMynHpPOBATH U OOBSICHITH MPUHIIHII
KPUOKOHCEPBALlUU pacTEHUI
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Temwt 3auamui

Konuuecmeo
4acoe

OcHosHnoe codepacarnue

Buowi oesmenvrnocmu obyuarowuxcs
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pH-metp, BECHI, JamMHHap-00Kc,
CTEpHIIN3AaTOP HWHCTPYMEHTOB, CBETOBAs
yCTAaHOBKa,  KJIMMaTH4YecKass  Kamepa,
Y®uonuszarop, XOJIOIUIIbHUKHU JUIst
XpaHEHUsI MUTATENBHBIX CPEN U JIp.).
WNHCTpyMEHTHI 17151 TIPUMEHEHUS] METOJIOB
OMOTEXHOJIOTHH PACTEHHH (TIperapoBaIbHas
WTJIa, CKaJIBIIEIh, TUHIIET, HOYKHHUIIBI).
OCHOBBI TEXHUKH 0€30TIAaCHOCTH MpHU padboTe
¢ npubopamu. OCHOBHBIE TPUOOPHI 15
opraHu3aium J1adbopaTropuu

OMOTEXHOJIOTHH: aBTOKJIAB, CyX0KapOBO
mikad, auctuiiarop, pH-metp, Bechl,
JamMuHap-00KC, CTEPUITU3ATOP
UHCTPYMEHTOB, CBETOBAsl YCTaHOBKa,
KJIUMaTH4eckas kamepa, Y ®-nonusatop,
XOJIOIUIBHUKY JJIsl XpaHEHHSI TUTATEIbHBIX
cpen u IIp.



Temwt 3auamul

Konuwecmeso
yacog OcHosHnoe codepaicanue

WHCTpyMeHTBI UIi TPUMEHEHHUS METOJ/I0B
OMOTEXHOJIOIMH PACTEHUM:

npemnapoBajibHas Urija, CKajJabIIClib, TMHICT,

HO>XHHUIIBI.

[IpakTuueckas pabora
«KynpTypHOE pacTeHue B
KYJIbTYpaJbHOM cocyzie: OMUIIN

pacTeHue B MpoOUpKe».

HccnenoBarenbckas padbora «Poct

YEepEeHKOB pacTeHWid B BOJE C pa3HbIM
ypoBHeM pH»

Buowi oesmenvrnocmu obyuarowuxcs

29



4. KynbTypa KJIETOK U TKaHEen

Meroasl KynbTyphl KIETOK M TKaHEHd B
cenekumu. Kamnmycnas kynerypa. Kynerypa
KJICTOK M arperatoB KiIeTok. KynpTypa
nporomacToB. [lomydeHne comaTHYeCKHUX
rudpuI0B METOJ0M CIUSTHUSA
M30JIMPOBAaHHBIX IPOTOIIACTOB. KileTouHas
cenekuusa. Mcrnons3oBaHWE TAaIUIOWAWM B

CEJIEKITUH.

[IpuMepsl npuMEHEHUsT KyJIbTyp KIETOK
Y TKaHEH B HAy4YHBIX

PackpriBaTh copepkaHie TEPMUHOB U

MOHATUI: KaJUTYC, TPOTOILIACT,

COMATUYECKUM TUOPU]I, TATUIONI, IITAMM.

OnuceIBaTh NMPOIECC KyIbTUBUPOBAHUS
KJIETOK Y TKaHEW PACTEHHUM U )KUBOTHBIX.
XapakTepu30BaTh pa3HbIE ITAIbI
KYJbTUBHUPOBAHUS KIIETOK U TKaHEH

pacTeHUH 1 KUBOTHBIX.

BrisBisiTe Hanbomee 3¢ hekTuBHBIE
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Temwt 3auamul

Konuuecmeo
4acoe

OcHosHnoe codepaicanue

Buowi oesmenvrnocmu obyuarowuxcs
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HNCCICA0BAaHUAX n B IMPAaKTUKEC

pasmuunbix  HHUUW: 3HakoMcTBO €
JUTEPATypOit - HAyYHBIMU
NyOJUKAlMsIMU 10 Pa3HbIM O00BEKTaM
(MUKpOOBI,

pacTeHus, KUBOTHBIE).

XapakTepucThka KJIETOK,

KyJIBTUBUPYEMBIX IN VItro.

Mopdorenernyeckue myTu pa3BUTHS KIETKH

in vitro.
W3BecTHBIE KOJIIEKITNHA

OMOTEXHOIOTUYECKUX OOBEKTOB — UX
pOJib, 3aJ1a4, COCTaB, mpuMepsl (in Vitro
KOJUICKIIMK ~ PACTeHHWH,  KOJUIEKIIUH
IITAMMOB MHKpoOpranu3MoB. CeMuHap
0 MPOYMTAHHOU JIMTEPAType, IOKIAIbI

00yJaronuxcsi).

buorexnomorus IIpOU3BOJCTBA KYJIbTYPhBI

KIJICTOK, TKaHEH U OpraHoB paCTCHHﬁ.

MCTOAbI KYJIBTUBHUPOBAHHA KIICTOK U

TKaHEeH pacTeHun, JKHBOTHBIX,
MHKPOOPraHU3MOB.
Xapaktepu3oBaTh  OCOOCHHOCTH

CTpoeHus: U (QYHKIMH KIETOK H

TKaHEW  PacTEHUH, IKUBOTHBIX,

MHUKpPOOPTaHHU3MOB.

dopMynmupoBaTh U OOBSCHATH TPUHITUTT
BBDKMBAEMOCTH, POCTa W  Pa3BUTHUA
KYJTbTUBUPYEMBIX KJIETOK U TKaHEH
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Temwt 3auamui

Konuuecmeo
4acoe

OcHosHnoe codepaicanue

[Ipaktuueckas padota «IIpoToruiacTer
KIJIETOK.

UccnenoBatennckas pabora
«CyIecTBYIOINE KOJUISKIIMH KJIETOK H
mTamMmMoB B Poccum u ux ponb B

Pa3BUTHUH T'CHETUYCCKUX TEXHOJIOTHI.

UccnenoBatennckas pabdora «I'. /1.
Kapneuenko KaK T€HETHK-
9KCIIEPUMEHTATOP U OMOTEXHOJIOI)

Buowl oesmenvrnocmu obyuarowuxcs

33



5. IlurarenbHble Cpeabl AT
arpoOUOTEXHOJIOTUI

Makpo- ¥ MHUKpPO3JIEMEHTbI, UCTOYHUKHU
YIJIEBOJOB, BUTAMHHBL, KEJIUPYIOLIHE
areHTbl. THNbl NUTATENBHBIX CpEl —
JKuzkue u TBepAabie. [lurarenbHbie cpebl

JUISt OMOTEXHOJIOT MU pacTeHuil.
Pa3paboTka HOBBIX MUTATEIBHBIX CPE, B
TOM quciie BKJIFOUAIOIIAX

OMOCTUMYISATOPBl U JPYTrUe PEeryisTopbl
pocrta. MeTtobl

PackpbiBaTh  colepkaHue TEPMHHOB U
HOHSITHP'II IIUTaTCJIbHAasA cpeﬂa, KOMITIOHCHTHBI
nuraTtenbHo  cpeasl, pH  pacTtBOpa.
OHI/ICBIBaTB npouecc HpI/IFOTOBJIeHI/IH
IINTATCIBbHBIX cpeI[ JUIA pa3HI>IX O6’I)€KTOB.
XapakTepru3oBaTh MPOLIECC NPUTOTOBICHUS
IIUTATCIbHBIX CpeI[ B 3aBHCHUMOCTH OT
BBIOPAHHOTO 0OBEKTA UCCIIETOBAHUSI.

34



Konuuecmeso
Temvbl 3anamuii yacos OcHosHnoe codepacarnue Buowi oesmenvrnocmu obyuarowuxcs



OINTUMU3ALIMHU TUTATEIIbHBIX CPEL.
OcCHOBHBIE KOMIIOHEHTHI MTUTATEIBHBIX CPE]]
(MaKkpolJIEeMEHTHI, MHKPOIJIEMEHTHI,

VMCTOYHUKHU yriepona, BUTAaMUHBI,
YKEJTUPYIOIUE areHThl, PEryIsITOPhl POCTa).
VYposens pH mnurarenbHON cpeabl U €ro

BIIMSIHHME Ha pa3BuTHe pacTeHuil. Becsl, pH-

METP.
JlaGopatopnast  pabotra  «llutarenbHbIe
cpelbl U YCIOBUA  KYJIBTUBHUPOBAHUS,

KYJIbTYpPbI pAaCTUTENbHBIX KJIETOK U TKaHEe».
[IpakTrueckas pabota

«IIpuroToBneHne CTOKOBBIX (MAaTOYHBIX)
pacTBOpPOB MaKpo- U MHUKPODIEMEHTOB
NUTATeNbHOM cpefibl 1o mponucu Mypacure
u Ckyray.

[IpakTuueckas pabora

«IIpUrOTOBICHHE MUTATENBHBIX CPEA IS
BBEJICHHS B KYJIBTYpY iN Vitro»

Paznmuate TUOBI MUTATEIBHBIX cpea B

3aBUCUMOCTH oT 3a1a4u
KYJbTUBUPOBAHUS.

CpaBHHMBATh PaCTBOPUMOCTb BEIIECTB BO
BpEMSI IPUTOTOBJIEHUS MUTATEIBHBIX CPE/I.
CpaBHUBATH TUIIBI TUTATEIIBHBIX CPETl B
3aBUCUMOCTH OT UX COCTaBa.

BrisBisiTe Hanbosiee BaKHbIE KOMITOHEHTHI
MATATEILHON  Cpebl

s ekt

KOMIIOHCHTOB.

W TPOTHO3UPOBATH

oT HEXBATKH KaxJa0oro nus3

XapakTepu3oBaTh PYHKIIUN KOMIOHEHTOB
NUTaTeNbHbIX cpell. DopMynupoBaTh U
00BSACHATH IPUHLIUIT KYJIbTUBUPOBAHUS
pacTeHuii Ha MUTATEeIbHBIX Cpeaax
Pa3IMYHOTO COCTaBa



Temwt 3auamul

Konuuecmeo
4acoe

OcHosHnoe codepaicanue

Buowi oesmenvrnocmu obyuarowuxcs
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6. Perymsatopbl pocta Kak
(hakTopbl ycrexa
OMOTEXHOJIOTHH PACTCHUIA

Pocr u pazButHe pacTeHUN.

OcranbHble 3Tanbl OHTOTEHE3A.
OO0me 3aKOHOMEPHOCTH pocCTa
pacTeHui.

OCHOBHBIE KJIacChl (PUTOTOPMOHOB
(aykcuHBI, ITUTOKMHUHBI, T'HOOEpesINHbI,
ABK, stunen u np.) u ux QyHKUMH Ha
pasHBIX dTamax pa3BUTUS  PACTCHUS.
W3BecTHBIE TeHETHYECKHE MEXaHH3MBI,
KOHTPOJIMPYIOIIUE pPOCT W  Pa3BHTHE
pacTeHuH.

OHIOTeHHblE M 9K30TCHHBIE
peryJISITOpbl  pOCTa PACTEHH B
npoOupke.

JlaGopartopnas pabota

«DeHoTUIIMYECKAST OLCHKa pocCrta H
pPa3BUTHA paCTeHI/Iﬁ B 3aBUCHUMOCTH OT
HaJINn4usd (1)I/ITOl"OpMOHOB B IUTATEJILHOM
cpeac»

PackppiBaTh coJep)kaHUE TEPMHUHOB
Y TIOHSTHIA: (PUTOTOPMOHBI,
PEryiasaTOpsl POCTA PACTCHUMN.
OnuceiBaTh MpolEecc pocTa U pa3BUTUS
pacTeHui.
XapakTepu3oBaTh IpoLECC pocTa U
pa3BUTHS PACTEHMH B 3aBUCHMOCTHU OT
FEHOTHIIA W OKPYXKAIOIIMX YCIOBHI.
Paznuuate QpyHKIIMH peryasTopoB pocTa.
CpaBHUBaTh (PYHKIIMH PETYISATOPOB POCTA.
BoIsBisATE QyHKIIUU PEryasiTOpoB pocTa IO
MpeTI0KEHHBIM 3P deKrTam.

XapakTepu3oBaTh OCOOCHHOCTH CTPOCHHUS
U (YHKIUM Pa3IU4YHBIX (PUTOTOPMOHOB.
dopmynupoBaTh U OOBSICHATH MPUHLUI
BO3JICICTBUSL (PUTOTOPMOHOB Ha POCT U
pa3BUTHE pacTEHUI



Konuuecmso
Temvbl 3anamuii yacos OcHosHnoe codepaicanue Buowi oesmenvrnocmu obyuarowuxcs



7. buorexnonorus pacTeHUin

10

BosmoxHOCTH IIPUMEHEHUS
arpoOMOTEXHOJIOTUH B CEJICKIIUH,
CEMEHOBOJICTBE M MHTOMHHUKOBOJICTBE.
boJie3nn 1 IMMYHHTET paCTECHUN:

or H.M. BaBunoBa 10 COBPEMEHHOCTH.
YckopeHHas M TpaJUIMOHHAs CEJIEKIIMS:
COKpAaIllaéM CpPOKHM TOJY4YE€HHUS HOBBIX
copToB. OCHOBHBIE METObI CENEKIUU.
['mbpuauzamnms.

®opmbl 0TO0pa. OCHOBHBIE HaNpaBICHUS
CENIEKIMU:  YIy4lIEHUE  YpOKANUHOCTH,

YCTOMYMBOCTH K  OMOTHYECKUM U

abnoTHYecKuM (hakTopam.

O3710pOBJICHUE PACTEHU OT BHUPYCOB C
OMOTEXHOJIOTHH:
METOJIbl KYJIbTYPbl aNUKaJIbHBIX MEPHUCTEM,
TEpMOTEpANHU, XeMOTEpanuu, KpUOTepanuu
U KOMIUIEKCHOM  Tepanuu. Ilomyuenue

IIOMOIIIBIO MCTOJ0B

O3JOPOBJICHHOT'O ITOCAA0YHOI'O

PackpbiBath cojaepkaHHME TEPMHHOB U
TIOHSTHH: CeJICKIIHS, CEMEHOBOJICTBO,
IIUTOMHHUKOBOJCTBO, MHKPOPA3MHOKCHUC
pacTeHui, 03JI0POBJIEHUE pacTeHuil.
OnuceiBaTh MPOIECC MHUKPOPA3MHOMKEHUS
pacTeHuM, CO3/aHUsI HOBOTO HCXOJTHOTO
Marepuaiga JUisl  CEJNEKIUMH,  OTOOpa,
O3JIOPOBJICHUSI PACTEHHMH W MOJy4YCHUS
03JIOPOBJIEHHOTO TOCAJ0YHOTO Marepuaa.

XapakTepu30BaTh IMPOIECC YCKOPEHHOH U

TPaIULIMOHHOMN CEJICKIIHH,
MHUKPOPA3MHOKEHUS, 03JI0POBJICHUS
pacTeHui.

Paznuyath MeTONbI CENEKIHH, CHOCOObI
0370poBiIeHUsT pacTteHuidl. CpaBHHUBATbH
METO/IbI CEJICKIIHH, CHocoObI
O3JIOPOBJICHUSI  pacTeHuil. BbIABIATH
HauboJiee U HauMeHee



Konuuecmeso
Temvbl 3anamuii yacos OcHosHnoe codepaicanue Buowi oesmenvrnocmu obyuarowuxcs



Marepuaia — Ki1yoHeil kaprodens u
CaKCHIICB TUIOJIOBBIX KYJIBTYP.
KynbTHBHpOBaHHE PACTUTEIHLHOTO
MaTepHala B KyJlbType in Vitro: oCHOBHBIC
TPUHIIUATIBL ¥ MOJICTH KYJIbTHBUPOBAHUSL.

Kammycorenes, cycieH3MOHHBIE KYJIBTYpPbI

pacteHuii. MUKpOpa3MHOKEHHUE PACTECHUM.

DxoHOMHUYECKHUH 3((HEKT OT BHEAPEHUS
METOI0B OMOTEXHOIOTUH B
pactenuneBoicTBO. Kpnoxpanenue
pacTeHui.

Kpuonporekropsl. [locTkpuorennas
perenepanus. buonoruueckue cpencraa
3allMThl PACTEHUI: IPEUMYIIIECTBA U
NepCreKTUBbI IpuMeHenus. Tepmoc u
cocya proapa ¢ KUAKUM a30TOM,
KpHUOIIPOOUPKH.

[IpakTuueckass  paboTa
IUIOJIOBBIX PACTEHUN YepEeHKOBaHUEM

«Pa3MmHOXeHHE

3¢ deKTUBHBIE CTIOCOOBI MTOTYICHUS
MCXOJTHOTO MaTepuaia JJisl CeIeKIINN;
03JI0POBJICHHUSI PACTECHUM.
XapakTepus3oBaTh 0COOEHHOCTH u
(GYHKIIMM METOJIOB CEJEKIUHU, CIOCOOOB
03JI0POBJICHHUS PACTECHUM.

DopMyIUpOBaTh U OOBSICHATH TPUHITUTT
TPaJIULIMOHHON U YCKOPEHHOM CENEKIUH,
MIPUHITUTI PAOOTHI TOTO WM MHOTO METO/1a
03JI0POBJICHHUS pACTEHUI






Konuuecmeso
Temvbl 3anamuii yacos OcHosHnoe codepacanue Buowi oesmenvrnocmu obyuarowuxcs

Y MUKPOPa3MHOKEHUEM — IIPUMEP MaJIMHbI
(WK 3eMJITHUKH, €KEBUKH, CMOPOIUHBI)».
[IpakTuueckas padota «BBenenue pacTeHuM
B KYJIBTYpY IN VItro u moaiepxanue 4ucTon
KYJIbTYpbI 3KCILJITAHTOB.

[Ipaktnueckass  pabora  «Pa3mHOXeHHE
KapTodens B MpoOHpKe».
UccnenoBatennpckas pabora «Kak
MOJIy4alOT TIOTOMCTBO BETe€TaTHUBHO
pa3MHOXaeMbIX KYJIbTYp €CId He
CEMEHaMM ?»

HccnenoBatenbekas pabora
«BpIpanuBanue pacteHud B
poOUpKeY.

HccnenoBatensckas  pabora  «Kaxk
00Xbs1 KOPOBKa ypoxkail cnacaiga — o
COBPEMEHHBIX crioco0ax
OMOJIOTUYECKOH 3alUThl PAaCTCHUI



HUTOI'O 110 MOVYJIIO
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Konuuecmeso
Temvbl 3anamuii yacos OcHnognoe cooeporcanue

Moayab «CoBpeMeHHbIe OMOTEXHOJIOTHH B ceeknun». 11 kaacc (34 4)

Buowi oesmenvrnocmu obyuarowuxcs

46



1. 'enetnueckue pecypcsl

Poccun

Temvr 3anuamui

Konuuecmeo

Crpareruu COXpaHEHHS TEHETHYECKHX
pecypcoB. CoxpaHeHue pacTeHwii in Situ
¥ X Situ.

buopecypcubie komiekunu Poccun.
Komtekmusi reHeTHIeCKUX pecypcoB
pacrenuii BUP. I'ep6apuit BUH. Konnekius
TeHETHUYECKUX PECYPCOB KUBOTHBIX
BHUNUI'PXK. Komeknuu KJIETOK 1
mrammoB BHUUCXM.
HccnenoBatennckas paborta

«Ilo marepuanam popyma

«I"enetnyeckue pecypcbl Poccum»

OcnosHoe cooepoicanue

PackppiBaTh coJepkaHHE TEPMHUHOB H
NOHSATHI: COXpaHEHHE pacTeHuil IN Situ u
ex situ.

OnuceIBaTh MPOIECC COXPAHCHUS PACTCHUI
B yCJIOBHSX IN Situ u ex Situ.
XapakTepu3oBaTh CHOCOOBI COXpaHEHUS
pacTeHHi B ycI0BHX in Situ 1 ex Situ.
Pa3nuyarth criocoObl COXpaHEHUsT PACTEHUIA
B ycJIoBHSX IN Situ u ex situ. CpaBHUBATH
0COOEHHOCTH COXpaHEHUS PacTEHUH B
ycaoBHsX N Situ u ex Situ.

BoisBisite Hanbonee 3hHEKTUBHBINA TIPHEM
JUIE  COXpaHEHHsT KOHKPETHOro oOpasia
pacTeHui.

XapakTepu3oBaTh 0COOCHHOCTH U PYHKIIUU.

DopmynHpoBaTh U OOBICHSITD

Buowl oesmenvnocmu obyyarowuxcs
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npuHIMI N Situ u ex Situ coxpaHeHus
TCHETHYECKUX PECYPCOB pacTCHHI

48



2. OCHOBBI T€HETUKU U CEJIEKIIUHU

HacnenctBeHHOCTh M IBMEHYMBOCTD —
OCHOBHBIE€ CBOMCTBA JKMBBIX OPTraHU3MOB.
H3meHunBOCTH MyTalIMOHHAS 1
Mo (pUKAIIIOHHAS.
I'en - MaTepualbHbINA HOCHUTEIIb
HACJIEJICTBEHHOCTH ¥ U3MEHYHUBOCTH.
HyxnenHoBbIE KUCTOTHI.
Jlokanu3amusi TEHETHYECKOTO0 MaTepuaia B
kinetke. [enenne knerok. Pemmkamus JJHK.
OcHOBHasI IorMa MOJISKYJISIPHON OHOJIOTHH.
Tpanckpunuus. Tpancisiusa. Myrauum.
3aKOH TOMOJIOTHYECKUX PSAJIOB B
HaciaeaCcTBeHHOU n3Menunsoctu H.U.
Basunoga B 1920 wu

2020 rT.
[IpakTuueckas pabora

«ModuKalMoHHas W3MEHYUBOCTh B
npupoe» (coopath U CPaBHUTH

PackpeiBath conep:kaHue€ TEPMUHOB H
IMOHSTHM: HaCJICACTBEHHOCTD,
u3smenunBocTh, red, JJHK, PHK, Oenok,
3aKOH  TOMOJIOTMYECKHX  PSAOB B
HacJIeACTBEHHOU U3MEHYNBOCTH.
OnuceIBaTh MPOSIBJICHUS
MOIU(UKAITMOHHOW ©  MYTallMOHHON
n3menunBocTH, ctpoenne JJHK n PHK,
0eIKOB.

XapakTepu3oBaTb  CTPOEHUE U
(GYHKIIMA  HYKJICWHOBBIX KHCIIOT,
OCIIKOB.

PasznuyaTth THUIIBI H3MEHYHUBOCTH.
CpaBHUBATh MYTallUOHHYIO U

MO U (UKAITMOHHYIO H3MEHUYHUBOCTb.
BrisiBnsiTh MOIUGUKALIMY U MYTAIHH.
XapakTepu3oBaTh 0COOCHHOCTH U PYHKIIUU

JIHK, PHK, Genkos.

DopmMynHpOBaTH U OOBICHSITH
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Temwt 3auamui

Konuuecmeo
4acoe

OcHosHnoe codepaicanue

JIMCTBA, IBETKHU C OAHOI'0 paCTCHUA W/WIH C

pa3HbIX).

UccnenoBarennckas padora «I' MO — 310
MyTaluu WIK MOAU(PUKAITIN ?»

Buowi oesmenvrnocmu obyuarowuxcs

IIPUHLAII JEUCTBUS 3aKOHA
TOMOJIOTUYECKUX PAJIOB B
HACJIEeICTBEHHOM M3MECHUYHNBOCTH

50



3. Unxenepus B
OMOJIOTUHN pAaCTCHUI

Temwr 3anamui

15

Konuuecmeo
yacoe

Kiterounas u reHHast MH)KEHEPHsI paCTEHUN
JUISL Pa3BUTHSL CEJIEKIIMH.
[IpupoHO-TpaHCTEHHBIE PACTEHMUS.
Pacrenus-6uodadbpuku.
bHoTEeXHOJIOTHYECKHE METOJbl B

CEJIEKLIUN PACTEHUM.

['eneTndeckoe  penakTHpOBaHHE
KyJIbTYpHBIX  pacTeHui.  Yewm
TE€HETUYECKOE penaKkTupoBaHueE

OTJIMYAETCI OT TIE€HETHYECKOH
MO U (UKAITUH.

ITorck HOBBIX T€HOB-MUIIICHECH:
CylIecTByoIue MeToauku. [IpoBeneHue
in silico ananusa.

I'eanas HWHXXCHCPUS 3CPHOBBIX

KYJIBTYDP. I'ennas HHXXCHCPHA XJIOIMYAaTHHUKA.

I'ennas HHXXCHCPUA

OcnosHoe cooepoicanue

PackpeiBath conepikaHHe TEPMHUHOB U
MOHSATUIN: KJIETOYHAsA M Te€HHAas WHXXCHEPUS
pacTeHUM, r'eHETUYECKOe pPEeJaKTUPOBAHUE,
I'MO, in silico ananms.

OnuceiBaTh TPOIECC KICTOYHOM U
Te€HHOM

WH)XEHEPUU  PACTECHUH,

TIPUHITATIBI T€HETHYECKOTO
penaktupoBanus, co3ganue ['MO,
sransl in Silico ananusa.
XapakTepru30BaTh COBPEMEHHbBIE
NOCTHIKEHHUS TEHHOM U KJIIETOYHOU
WH)KEHEPUU Pa3HbIX BUJIOB PACTCHUH,
nposeaenue in silico ananuza. Pasnuyars

I'CHHYIO U KIICTOYHYIO MHXXCHCPHUIO.

CpaBHI/IBaTB OHMOTEXHOJIOTNUECKHE

Buowl oesmenvnocmu obyyarowuxcs
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4. Nuxenepus
OMOJIOTHH KUBOTHBIX

B

Tomara. I 'eHHas uHxeHepus cou. ['eHHas
VH)XEHEpUs TUIOA0BBIX KyJIbTyp. I'eHHas
WH)KEHEepUs KapToders.

[Ipaktuyeckas pabora «I[IpoBencnue in
silico amamm3a JuUII TOMCKA  HOBBIX
TEHOBMHMILEHEH Uil  pEeJaKTUPOBAHUSA
KYJIbTYPHOTO pacTeHus (Ha BBIOOP)»

CoBpEMEHHbBIE METO/IBI B
JKHBOTHOBOJICTBE: TPAHCIUIAHTALIHS
SMOPHOHOB, XUMEPHBIC KUBOTHBIE,
KJIOHWpOBaHUE. [ eHHass MH)KEeHEpUs B
JKMBOTHOBOJICTBE.

IIpaktuyeckas pabora «IIpoBenenue in
silicOo amanmm3za 11 TIOMCKA HOBBIX
TEHOBMHUIIIEHEH U1 peIaKTHPOBAHUS
YKUBOTHOTO» (Ha BBIOOD).

METOJbl B  CEIEKUMM PACTECHUH.
BoIaBisTh pasin4ns MEXKIY

FCHCTUYCCKUM PCAAKTHUPOBAHUCM U

T€HETUYECKOH

XapakTepu3oBaTh OCOOCHHOCTH U

(GyHKIMH.

dopMynupoBath U OOBSCHATH
MPUHIMIT KJIETOYHOW M TEeHHOU
WH)KEHEPUH, T€HETHYECKOTO
PEIAKTUPOBAHUS M TE€HETUYECKOU
MO U (UKAITIT

PackppiBaTh cosiepikaHre TEPMUHOB U
MTOHSATHUH.

OnuceIBaTh TpaHCIJIAaHTAIHIO
AMOPHOHOB, XHMEPHBIX >KMBOTHBIX,

KIIOHHUPOBAHHUC.

XapaKTepI/BOBaTB TPaHCIIJIAaHTAllU IO

3M6pI/IOHOB, XUMCPHBIX KHBOTHBIX,

KIIOHUPOBAHHUC.

MO TU(UKAIHEH.

Paznnuats TPAHCIIJIAHTAlIU IO 3M6pI/IOHOB,

XUMCEPHBIX )KUBOTHBIX,
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Temwt 3auamul

HNTOI'O 11O MOAYJIIO

OBILIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

Konuuwecmeso
yacog OcHosHnoe codepaicanue

UccnenoBatenbckast pabora  «l'eHHas
HWHXKXCHCPUSA KUBOTHBIX: APTYMCHTEI 3a U
IPOTUBY

34
68

Buowi oesmenvrnocmu obyuarowuxcs

KJIOHUPOBaHHE.
CpaBHuBath TPaHCIUIAHTALNIO
SMOPUOHOB, XHMEPHBIX >KHBOTHBIX,
KJIOHUPOBAHHUE.

XapakTepu3oBaTb 0COOEHHOCTH U PYHKIIHH.

dopMymUpoBaTh U OOBSCHATH TPUHITUIT
TeHHOW  WMHXXEHEPUH, T'eHETHYECKOTO
peaKTUPOBAHUS U TeHeTHYECKOM
MO U (UKAITIT
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NPUJIOKEHUE. ®PNJIBMbI U 3AIIMCHU TEJIEBU3NOHHBIX ITPOI'PAMM

Moayib «ArpoTexXHOJI0OTMH HACTOSIIero u Oyaymero». 10 kiaace

Tema 1. Buomexnonozus Kaxk Hayka

Joxymentanbubiii punem Cepress bpuneBa «Hosbiii cBer. Huxonait Basumnos». — URL:
https://smotrim.ru/video/2618068

JoxymenTanbubiid GriibMm «CeMeHa, KOTOphle cracyT yenoBeuecTtBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

Mopyab «CoBpeMeHHbIe 0HOTEXHOJIOTHH B celekuum». 11 kiaace

Tema 1. I'enemuueckue pecypcwot Poccuu

JoxymeHTaIbHBINA PriibM «30JI0TOM 3esIeHbIN 3amacy. 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. Ocnoebl 2enemuKu u ceaeKyuu

OunpMbl U3 1uKIa «Matpuma Haykw». Science and plants. Hayka wu pacrenus.

3epuobo6oBrie. — URL: https://www.youtube.com/watch?v=nCfodl1Fpa8

Tema 3. Huocenepusn 6 ouoocuu pacmenuii
dunsMbl U3 1UKIA «Matpurnia Haykuy. Science and plants. Hayka u pactenus.

I'enetrueckoe pemaktuposanne. — URL: https://tvspb.ru/programs/releases/107337/


https://smotrim.ru/video/2618068
https://smotrim.ru/video/2618068
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete
https://smotrim.ru/video/2594704
https://smotrim.ru/video/2594704
https://www.youtube.com/watch?v=nCf9dl1Fpa8
https://www.youtube.com/watch?v=nCf9dl1Fpa8
https://www.youtube.com/watch?v=nCf9dl1Fpa8
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