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Pabouas mporpaMmma Kypca BHEYPOUHOU nmeATensHOCTH «bronorus ot A mo S»

IosicHUTENLHAA 3aNNCKA

AKTyanpHOCTh M Ha3HaueHue nporpammsl. [Iporpamma paspaboTaHa B COOTBETCTBUU C
TpeboBanusMu denepaibHOro rocyAapcTBEHHOIO 00pa3oBaTEIbHOIO CTaHIApTa OCHOBHOTO
oOuiero oOpa3oBaHUs, OPUEHTHPOBAHA HA OOECHEYEHHWE WHIUBUIYAIBHBIX IMOTPEOHOCTEM
oOyyarolMXcsi M HamnpaBieHa Ha JOCTH)KCHHE IUIAHUPYEMbIX pPE3YyJIbTaTOB OCBOCHHUS
IIpOrpaMMbl ~ OCHOBHOTO  00miero o0pa3oBaHHMS C Y4YETOM BbIOOpa  y4aCTHHKaMU
00pa30BaTENIbHBIX OTHOILIEHUH KypCOB BHEYPOUHOU NEATENBHOCTH.

AKTyallbHOCTh pealli3allud JAaHHOM IporpaMMmbl OOYCJIOBIEHAa CaMOHl OCOOEHHOCTBIO
IIPOEKTHO-UCCIEOBATENIBCKONM  ACSITENIBHOCTH. OJTa  JCATEIBHOCTh JIEKUT B  OCHOBE
MIO3HABATEIBbHOIO MHTEpeca peOcHKa, SBISIETCA 3aJ0rOM YMEHMs IUIAHUPOBATh JHOOBIE
JIeMCTBUS M BaXHBIM YCJIOBHEM YyCIEUIHOM peanu3auuu uaei. JlroOble H3MeHeHUs
COBPEMEHHOT'0 00IIEeCTBA CBSA3aHBI C MPOEKTAMU U HCCIEJOBAaHUSIMU — B HayKe, TBOPUYECTBE,
OusHece, 0OIIECTBEHHOM >XKHM3HU. [loATOMY BaXHBIM JJIIEMEHTOM pa3BUTUS JMYHOCTH
oOyuatorierocs siBisieTcs (OpMUPOBAHUE OCHOBHBIX HABBIKOB IMPOEKTHO- MCCIIEI0BATEIBCKOM
JESITEIIbHOCTH.

[Iporpammoii npenycMoTpeHo (GOPMUPOBAHUE COBPEMEHHOI'O TEOPETHUECKOTO0 YPOBHS
3HaHUH, a TaKKe M MPAKTUYECKOro OmbITa padoThl ¢ JIabOpaTOpPHBIM 000pPYAOBaHUEM,
OBJIaJIECHUE TPUEMAMH  HCCIEIOBATENbCKOW  JEATENbHOCTH. MeToapl  OpraHu3aluu
0o0pa3oBaTeNbHON M HAyYHO-HCCIIEIOBATEIbCKOM  JESATENBHOCTH  NIPEAyCMaTpUBAIOT
dbopMupoBaHue y OOy4YarOMIMXCS HECTAaHAAPTHOTO TBOPYECKOTO MBILUICHUS, CBOOOIBI
CaMOBBIPXXEHUSI U UHIMBUTYAIbHOCTH CYXKIACHUM.

JUis  TOJHOro ydera mMOTpeOHOCTEH ydalmIuxcs B MPOrpaMMe  HCIOJIb3YeTCs
muddepeHIMPOBAaHHbI  MOAXO0J, YTO CTUMYJIHMpPYET oOOydalolierocss K YBEIUYEHHIO
NoTpeOHOCTH B WHAMBHYaJbHOW, MHTEUIEKTYaJbHOM M TMO3HABATEIbHOM JAEATEIBHOCTH H
Pa3BUTHIO HAyYHO-UCCIIEOBATEIbCKUX HAaBBIKOB. IIporpamma crtaner BocTpeOOBaHHON B
MEPBYIO OYepe/b MIKOJbHUKAMU, KOTOpPblE UMEIOT CTOMKHI HMHTEpPEC W COOTBETCTBYIOIIYIO
MOTHBAIMIO K U3yYEHHUIO IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 LIMKJIA, ECTECTBEHHBIM HAayKaM U
TEXHOJIOTUSIM.

B noapocTkoBoM Bo3pacTe ydaluecs MposBISIOT CBOIO 3aMHTEPECOBAHHOCTh B TOW MM
WHOW 00J7acTH 3HAHUI, HAYYHOM HaIPaBICHUH WU MPO(PECCUOHATBHON AeSITeIbHOCTH. Takum
00pa3oM MpOUCXOIUT (hOPMUPOBAHUE MTO3HABATENBHON U MPOPECCHOHATIBHOW COCTaBIISIOIIEH
JUYHOCTH, TIOMOTaeT ydyaliemMycs B ONpeeleHUH Oyaylero >KU3HEHHOTO IMyTH U B
npo¢ecCHOHAIBHOM BEIOOPE MOCIIE OKOHYaHUSA IKOJIBI. [10100HOTO posia 3anHTEpEeCOBAaHHOCTD
CTUMYJIUPYET MOCTOSHHOE eJlaHue 00yJaroIlerocss K IMO3HAHUIO HOBOTO, PACUIMPEHUI0 U
yrayOJIeHuo COOTBETCTBYIOLINX 3HAHM, U

MOJTyYSHHUIO HOBBIX B TOM YHCIIE NMPAKTUYECKUX HABBIKOB, & TAK)KE MOTUBUPYET yUalIerocs Ha
poOpPUECHTALIUIO.

[IporpaMma HameneHa Ha TOMOIIb pPeOEHKY B OCBOCHHH OCHOB OpraHM3allud |
OCYILIECTBJICHNS COOCTBEHHOW MPOEKTHO-UCCIIEIOBATEIBCKONW JEATEIBHOCTH, a TakXke B
IpUOOPETEeHNH HEOOXOAMMOTO OTBITA I PaOOTHI Ha/l MHAWBUAYAIBHBIM HCCIEJOBAaHUEM WU
npoekToM. [Iporpamma momoxkeT pebeHKy B Ooyiee TITyOOKOM M3y4eHHH WHTEpECYIoIeil ero
00JTacTH eCTECTBEHHBIX HAyK, a TaKXKe B MPHOOPETEHHH Ba)KHBIX COIMAJIBHBIX HABBIKOB,
HEOOXOIMMBIX sl MPOAYKTUBHOM COIMANU3alnuy U (POPMHUPOBAHUS TPAKIAAHCKON MO3ULINU:



Pabouas mporpamMmma Kypca BHEYPOUHOU IeaTenbHOCTH «bruonorus ot A mo S

— HaBBIKA CAaMOCTOSITCIIBHOIO  PEIICHHSA  aKTyaJbHBIX  HCCIECHOBATECIbCKUX  HIH

IPaKTUYECKUX 3aj]lay, BKJIIOYAIONIETO B ce0S YMEHHE BUISTh M aHAJIW3UPOBATH MPOOJIEMEI,

HY)XJIAIOIIUEeCs B PEIICHUH, YMEHHE NEeTajlbHO MpopadaThiBaTh M PEaTU30BBIBATH CIIOCOOBI

paboOTBl C HUMH, YMEHHE IUIAHUPOBaTh COOCTBEHHYIO pabOTy U  CaMOCTOSITENIBHO
KOHTPOJIUPOBATEH CBOC IIPOJIBIDKEHUE K )KEJIAEMOMY PE3YJILTATY,

— HaBbIKAa T€HEPUPOBAHUS U OPOpMIIEHHS COOCTBEHHBIX UIEH, 00JEUEHHS UX B yIOOHYIO
IUISL pacIpoCTpaHeHus popmy;

— HaBBIKa YBA)XXMTEJIBHOI'O OTHOIIEHUS K UYKUM B3IJIsIaM U UAEsIM, OGOPMIIEHHBIM B
paboTax Ipyrux JroJeH, Ipyrux aBTOPOB — BIAJAENbLEB HHTEIEKTYaIbHOU COOCTBEHHOCTH;

— HaBbIKa IMYOJIMYHOTO BBICTYIJICHUS Nepes OOJbIION ayAUTOPUEN, apryMEHTUPOBAHUS U
OTCTaMBaHUA CBOEH TOUKHM 3pEHHS, OTBETOB Ha BOIPOCHI CBEPCTHUKOB U B3POCIHBIX,
yOeKIeHUs IPYTUX B CBOEH MpaBOTE, MPOJIBUKEHUS CBOUX HJIEH;

— HaBblKa pabOThl CO CHEIUATU3UPOBAHHBIMU KOMITBIOTEPHBIMU  IIpOrpaMMami,
Ja00paTOpHBIM 000PYAOBaHUEM, TEXHUUYECKUMHU YCTPONUCTBAMH, OMOIMOTEUYHBIMU (GOHAAMU U
UHBIMH pecypcaMu, C KOTOPBIMH MOXET OBbITh CBf3aHa IPOEKTHO- HCCIedoBaTeNbCKast
JesITeIbHOCTh 00YyJaroIIerocs.

Kpowme Toro, paboTa yueHuka HaJl IPOEKTOM WJIU MCClIeJOBaHHEM OyAET cnocoOCTBOBATH
Y Pa3BUTHUIO €T0 a/IEKBaTHON CaMOOLIEHKU.

Peanu3zanus nporpaMmMsl ¥ (GOpMbI IPOBEACHUS 3aHATHHA.

[Iporpamma paccuntana Ha paboty ¢ oOywarouumucs 7-9 kiaccoB. Ilemarory Baknee
aKIICHTUPOBATh CBOE€ BHUMAaHHWE HE CTOJBKO Ha KayecTBE pe3yjibTaTa MpOeKTa WU
WCCTIEJIOBAHUsSA, CKOJIKO Ha TOM, YTOOBI YYallWiicsl MOJydyaja 3HaHUS B TOM YHUCJIE U 4epes
BBITIOJIHEHUE NPAKTUUYECKOTO 3aJaHus, JieJal BBIBOABl M YMO3AKJIIOYEHUSI HAa OCHOBAaHHUHU
CBOET0 MCCIICIOBAHMS, YUUJICA CPABHUBATH €T0 PE3YIbTaThl C TECOPETUUECKUM MaTepUajIoM U
MCCIIeIOBAaHUSIMU IPYTUX oOyuatomuxcs. Takum oOpa3om, peGEHOK OCBOUT OCHOBBI ITPOEKTHO-
HCCIIeIOBATENILCKON JIEATEIbHOCTH M TMPUOOPETET HAaBBIK KPUTUYECKOTO OTHOIICHHUS K
Marepuany.llporpamma pazbutra Ha Moaynu. Moaynmu «OCHOBBI PACTEHHEBOACTBA» U
«buoTtexHonorus» paccuuTaHbl Ha 68 4acoB U peanu3yrorcs B TeueHue 1 roga (68 yacoB B
ron). Moaynu «MonekynsipHble OCHOBBI (PU3HOIOTUH U (hapMakoJIoTuu» U «MoJIeKyIspHbIe
OCHOBBI CEJICKIIMN» pacCYMTaHbl Ha 68 4acoB M peayin3yroTcs B TeueHue 1 ronga (68 yacoB B
rojm).

B3anmocBs3b ¢ nmporpaMMoi BOCIUTaHHUS.

[IporpamMmma Kypca BHEYpPOUHOH JEATETbHOCTH YUYUTHIBAET MCUXOJIOTO-NIEeAAroruueckue
0COOCHHOCTH BO3PACTHBIX KATETOPUN O0yUaIOIMUXCS. DTO MO3BOJSET HA TIPAKTHKE COCAMHHUTH
00y4Jarolyr0 ¥ BOCIUTATEIbHYIO NESITEIBHOCTh Meaarora, OpUEHTUPOBATh €€ HE TOJIbKO Ha
WHTEJUIEKTYaIbHOEC, HO U HA HPABCTBEHHOE, COIMAIILHOE Pa3BUTHE peOeHKA. DTO MPOSBISETCS:

— B TPUOPUTETE JHMYHOCTHBIX pE3yJbTaTOB peallu3alli MPOrpaMMbl BHEYPOUHOU
NESATENIbHOCTH, HAIIEIIIMX CBOE OTPaKEHME M KOHKPETU3alMI0 B IMPUMEPHON Iporpamme
BOCIMTAHUS;

- B BO3MOYKHOCTH KOMILJIEKTOBAHUSI Pa3HOBO3PACTHBIX TPYIIl JJIsi OpPraHu3aluu
npoOPUEHTALMOHHOMN JAEATEIHHOCTH 00YJarOINXCA.

Oco0eHHOCTH pabOoThl YUUTEIS MO MporpamMmme.

3agada y4uTens COCTOUT B TOM, YTOOBI COIMPOBOXKIATh IMPOLECC MPOodeccrnoHATbHON

»
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Pabouas mporpaMmma Kypca BHEYPOUHOU nmeATensHOCTH «bronorus ot A mo S»
OpUCHTAlUN pe6eHI<a, PACKpbIBaA IMOTCHIHAJI KaXXI0I'0 4€PC3 BOBJICUCHUC B MHOI‘006pa3HYIO

JeSITeIbHOCTh, OPTaHU30BaHHYIO B pa3HbIX (opMmax. [Ipu 3Tom pe3ynbraToM paboThl yuuTes B
NEPBYIO O4YEpEeb SIBISIETCS JIMYHOCTHOE pa3BUTHE ydwamierocs. JIMUYHOCTHBIX pe3yJbTaToB
YUUTENIb MOXET JOCTUYb, YBJEKas YYEHUKAa COBMECTHOM M UHTEpECHOM UM 000UM
NESATENbHOCTBIO, YCTaHABJIMBAasi BO BpPEMS 3aHATHI J0O0pOXKeENaTeabHY0, MOIAECPKUBAIOILYIO
aTMoc(epy, Hachlllas 3aHATHS LIECHHOCTHBIM COAEPKAHUEM.

Cxema poBeICHUSI 3aHATHI IO IporpaMMe:

1. OOGbscHEeHHE TEOPETUIESCKOTO MAaTepHaIa 1Mo TeME.

2. TloarotoBka K OSKCIEPUMEHTAIBHOMY 3aHSTHIO, OOCYXKIeHHE OOBEKTOB IS
NPaKTUYECKOTO 3aHATHS.

3. TIpoBeneHue MPAKTHYECKOTO 3aHATHS — OCHOBHAs 3a]ada OCBOCHHE METOIOJIOTUH
JTAHHOTO SKCIIEPUMEHTA.

4. Tlo OKOHYAHHU TPEJIOKUTH  JETSIM, KOTOPbIE 3aMHTEPECOBAIKMCH  JIAHHBIM
HKCIEPUMEHTOM, Pa3BUTh €ro B HCCIEAOBATEIbCKUM NPOEKT, B CBSI3U C 4Ye€M OOCYIUTh
00BEKTHI, KOTOpbIe 00yJaromuiicss OyieT ucciaea0BaTh, COCTABUTD IUIAH SKCIIEPUMEHTA.

5. IToMoYb yU4eHHKY TPOAHATN3UPOBATH PE3YIbTATHI IKCIIEPUMEHTA.

Conep:xanmne Kypca BHEYPOUHOM eATEJILHOCTH

Monyib «OcHOBBI pacTeHHEeBOACTBa» /-8 Ki1acchl (68 yacoB)
BBenenue B pacteHneBoIcTBO (2 vaca)

Uro-Takoe pacTeHHEBOJICTBO: OCHOBHBIE (DAKTOPHI BBIpAIIMBaHUSA pacTeHwil. McTopus
pa3BUTHUS arpoxuMuyeckux 3HaHui (padotsl M.B. Jlomonocosa, 0. JIubuxa, byccenro, B.B.
HoxyuaeBa, K.A. Tumupszea, [I.A. Kocteruesa, J[.H. [IpsuumnaukoBa u ap.). [Ipaktuueckas
pabora «bouka JIubmxay.

ATpOTeXHHYCCKUH IKCTIepUMEHT (6 yacoB)

[IpaBuna  MOCTAaHOBKM  arpOdKCHEpUMEHTOB. [locTaHOBKa  DKCIIEPUMEHTOB  C
pacTeHusiMU. BpIOOp TeMBbI, cOCTaBi€HHE THUIOTE3bl, IIEIM M 3aJad SKCIEPUMEHTa 110
BBIPAIIMBAHUIO PACTEHUN B KOHTpOJIMpyeMoH cpeae. KoHTpoiau, mOBTOPHOCTH, NMPOBEAECHUE
skcniepuMmenTa. IDmanmpoBanue skcnepumeHTa. OLIGHKAa PE3ysbTaTOB  JKCIIEPUMEHTA.
OcBoeHHE TEXHOJOTUM KPYIJVIOTOJUYHOTO BBIPAIMBAHUS CAJIaTOB M MHMKPO3EICHH B
KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX ycioBuax. MccnenoBarensckass pabota «DakTopsl,
BIIMSIOIIME HA IPOPACTAHUE CEMSIH.

Poiib XUMHUYECKHX 3JIEMEHTOB B TMTaHUHU pacTeHuii (20 yacoB)

Bona. PactBop. BoITsikka. AHHMOHBI, KAaTHOHBI, 3JIEKTPONIPOBOAHOCT, U pH pacTBOpa.
Ponp XMMHYECKMX 3JIEMEHTOB B NUTAHUM pacTeHui. [lodydeHue nuTaTeNbHBIX BEIIECTB
pactenusmu. [Ipaktuueckas padota «CxeMbl MUTATENBHBIX PACTBOPOB. PacyeT 103 ynoopeHuit
JUISL TIATATEILHBIX PACTBOPOBY.

YnoOpeHus: opraHu4yeckue, MHUHEpPaIbHbIE, MUKpOOHOJIOruueckrue. TUMbl NUTaHUS
pacteHuii. BosaymHoe W MuHepanbHOE (KOpHEBOE) MHTaHUE pacTeHHWil. TpaHCIopT
MATATENBHBIX BEIIECTB PACTCHUM: BOCXOISIIMNA U HUCXOIAIINNA TOK. BaxkHeime KanuiHble,
dbochopHbie W a30THBIE yAOOpeHHUs, WX CBoWcTBa. [IpocThie W CIOXHBIE YHOOpEHHS.
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Pabouas mporpaMmma Kypca BHEYPOUHOU nmeATensHOCTH «bronorus ot A mo S»
[TpaxkTuueckas padota «IIpaBuna cmemuBanus yaoopenuin» [Ipaktuyeckas padora «llutanue

PacCTEHMI: TEXHOJIOTHS IPUTOTOBJIEHHS] IUTATEIbHBIX PACTBOPOB [UISl pa3HBIX KYJIBTYD».

Poct u pa3BuTue pacTeHuid: S3Tanbl OHTOrEHE3a, (PAKTOPBI, BIUSAIOIIME HA POCT
pacTeHui: CcBeT, TIyCTOoTa IOCaJOoK, muTaHue, cyocrpar. [lpakTuueckas pabora
«MOHHTOPUHT MUHEPAJIIBHOI'O TUTAHUSI PACTCHUI.

Oco0OeHHOCTH NMUTaHUS PacTEHHM a30TOM. A30T U €ro 3HaYyeHUe B KU3HU PACTECHUU.
®opmbl a30Ta U UX IPEBPALLEHUE B TIOYBE.

Ncrounuku ¢ochopa mist pacteHus. 3HaueHue (ochopcomepKalux COCIUHEHUN B
kieTke. Posib Makposprudeckux coeiuHeHuil pochopa B 3HEPreTHIecKoM OOMEHe.

BnusHue kanus Ha  (uU3MYECKME CBOMCTBAa MPOTOIJIA3Mbl, Ha  (EpPMEHTHI
YIJEBOJOPOJHOTO OOMEHa, CUHTe3 OenkoB WU Ap. Ponp Kanus B mopjaepKaHUM HOHHOTO
OanaHca B TKaHSX, B IPOIECCax CaMOPEryIISIHH.

PerynstopHas u cTpykTypooOpa3oBaTelibHasl poJib KaiblMs. YdacTHe B 00pa3oBaHUU
KJIETOYHOM CTEHKH, MOJIEP’)KaHUU CTPYKTYPbl MEMOPAH U PEryJIsius UX POHUIIAEMOCTH.

3HayeHre Maruus B Metabonu3Me pacteHuil. Marauii B coctaBe Xjaopoduiuia, CX0ICTBO
XJIOpo(UIIIa ¥ TEMOTIIO0MHA KaK CBUJIETEIBCTBO €IMHCTBA OPraHUYECKOr0 MHpA.

Cepa M ero OCHOBHbBIE COEIUHEHHS, UX POJb B CTPYKTYPHOH OpraHU3alMH KIIETKH,
y4acTue B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMSIX.

MuxkposnemenTsl. [IpencraBiaeHus 0 pojii MUKPO3JIEMEHTOB B METa00IU3ME PACTEHHIA.
OCOOEHHOCTH TMOCTYIUIEHUS MMKpPOAJIEMEHTOB B pacTeHHs. CHHEpPru3M U aHTaroHU3M
AJIIEMEHTOB NIUTAHUs PACTCHUM.

PacturenpHas JaMarHOCTHKA W METOJABl  HACHTU(HKAIIMM  HEIOCTaTKa/M30bITKA
aneMeHTOB nuTanusd. [Ipakruueckas padora «PactutenpHas IMarHOCTHKAY.

Perymsitopsl pocta pactenuid. 3ammra pactenuii (4 gaca)

[lonsitue o perynsatopax pocra pacteHH. CTUMYNATOpHl pocTa — (UTOTOPMOHBI
(aykcuHbl, TUOOEpeNIMHbI, LUUTOKUHUHBI). WHruOUTOpsl pocTa pacTeHui: NPHUPOIHbBIE
(abciu3oBasi KHCIIOTa W HEKOTOpble (DEHONbHbIE BellecTBa (MKyMapoBasi, KOpHUYHas,
CaIMIIMIIOBAsl K-Thl), CUHTEeTUYeCcKUuEe (MOp(haKTHUHBI, peTapAaHThl, Je(OJIMAHThI, TECUKAHTHI,
repOounap). GUTOMOHUTOPUHT M OLEHKAa COCTOSAHUSA pacTeHuil. COBpeMEHHbIE CIOCOObI
MoHuTopuHra. Ilpaktnueckas pabora «DOUTOMOHUTOPHHI W OLIEHKA COCTOSHUS PAaCTEHUIL.
CoBpeMeHHbIE CTOCOOBI MOHUTOPUHTAY.

UccnenoBarenbckas pabora «BnusiHHMe rerepoaykcMHa Ha NpopacTaHue (pocT Ha
pa3HbIX CTAAMSIX, B PA3HBIX YCIOBUAX) Pa3IMUHbIX PACTEHUI.

Bojnas, necyanasi ¥ mouyBeHHAs KyJbTYPhI, UX MPUMEHEHHUE B BRIPAIIIMBAHUHU PACTCHUIA.
®duznonorus pacteHui (8§ 4acoB)

Bopanas, necuaHasi v Mo4YBeHHAs KyJIbTYpPbl, UX IPUMEHEHUE B BbIPAILMBAHUN PACTEHUI.
[TpoBenenne Boasl B KOopHe M crebine pacteHuid. [lpaktudeckas paborta «KopHeBoe
JTABJICHUE.

BonHblii pekuM pacTeHHid: CTPOSHHE YCTBHHIL: (aKTOPbI, BIUSAIONINE HA UX PACKPHITHE
¥ 3aKpBITHE. 3HAYCHNE MEXaHNW3Ma PETYJISIUN UCTIapEeHUs BJIard paCTCHUEM.

@doTocMHTE3 — YHUKANbHBIA TMporecc pacTeHHd. TemHoBas u cBeToBas (hasbl
¢dorocunreza. 3HaueHWe (GOTOCHHTE3a JUIA JKUBBIX opraHu3MmoB. [Ipaktuueckas pabota
«DyHKIMOHAIBHAS ~ JUAarHOCTHKA  pacTeHWid MO  aKTHBHOCTH  XJIOPOILIACTOBY



Pabouas mporpaMmma Kypca BHEYPOUHOU nmeATensHOCTH «bronorus ot A mo S»
Uccnenorarennsckas pabota «Onpenenenue xiopodumia A u b, orieHka GOTOCHHTETHYECKON
AKTUBHOCTH PAacTCHHUH U ()aKTOPOB, BIUSIOIINX HA HEEY.

@akTOpsI pOCTa paCTeHUM: BO3AYX M aspauus. [log3zemMHoe npIXxaHWEe paCTEHUI: COCTAaB
MOYBEHHOTO BO3/1yXa, Tra3o00MeH. [a3000MeH Tmpu OECIOYBEHHOM  BBIpAIIMBAHUHU.
[TpakTueckas paborta «Aspanus, CO2 n O2. Jlpixanue pacreHuit». IIpakruueckas padora
«/IpIXaHHE paCTEHHI: OLIEHKA HHTEHCUBHOCTH JbIXaHUS PACTEHUM U ILIOJIOBY.

KynerypHbie pacrenusi. CoBpeMeHHbIE acrieKThI cenekiun (20 qacoB)

Kak genoBek cran ucnonap3oBaTh pacTeHus? CBA3b pa3BUTHS UUMBWIN3ALMN YEJIOBEKA U
onoMalHuBaHus pacteHul. Jlomectukanus. uckyccus «/lomectukanus, Bce U pacTeHUs U
KUBOTHBIE, KOTOPHIE KUBYT PSAJOM C YEJIIOBEKOM UM OJOMAIIHUBAIOTCSA? MOXKHO JIU CUUTATh
TapakaHa OJJOMalTHEHHBIM KUBOTHBIM ?»

HacnencTBeHHOCTh M M3MEHUMBOCTh — OCHOBHBIE CBOWCTBA JKMBBIX OPIraHU3MOB.
N3menunBocts. Bunpl  u3meHunBocTh. [IpakTmdeckas pabora «MoauduxaiuoHHas
W3MEHYUBOCTD (JIUCThS, UTOJIKH C OJHOTO JAEPEBA)».

['en — maTepuaibHBII HOCUTENH HACIEACTBEHHOCTH U M3MEHUMBOCTH. HykienHOBbIE
KHUCIJIOTHI. JIoKanm3anus reHeTHYecKoro mMarepuaia B kieTke. Jlenenue kinetok. Perumkanus
JIHK. OcHoBHas gorma molekyisipHod Ouonoruu. Tpanckpunius. Tpancnsauus. Myranuu.
OddekT OyTHIIIOUHOTO TOPJBIIIKA U TeHETUUeCKoe pazHooOpaszue. Uto Takoe renbank? 3auem
COXPaHSTh TeHETUYECKUE PeCypChl pacTeHUI? OCHOBHBIE CITIOCOOBI COXPAHEHUS T€HETUIECKUX
pecypcoB pacteHuid (ex situ m in situ). 3Hauenme pabor H.M. BaBunoBa. 3akoH

FOMOJIOTUYECKUX  psAOB. LleHTpel mpoucXokJIeHus KynbTypHbIX pacteHud H.M.
BapunoBa uI[lLM. JXKykosckoro. Ilpaktuyeckas pabora mo rpynnam «OTKyga Ha HamIux
cTonax (GppykTel/oBour/3naku». OCHOBHBIE MeTOIbI cenekuuu. [ 'nopuauzanus. opmsl oTOopa.
OCHOBHBIE HAIIPaBJICHUsI  CEJEKIMM: YIY4YLICHUWE YpPOXKAMHOCTH, YCTOWYMBOCTH K
onotuyeckuM u abnorndeckuM (aktopam. [Ipaktuueckas pabora «BripamuBaem ropox. Kak
IIPOBECTH CKPEIIUBAHUE Y TOPOXaA».

PacturenbHast mpoaykius. (8 yacoB)

Hamzemubie u mom3emuble opranbl pactenuil. [loGer u BUAOM3MEHEHHBIM TOOET
pactenuii. CriocoObl pa3mMHOXeHHsT pacTeHui. [loHsTHE 0 KadecTBENMpPOIYyKTOB MUTAHUS.
[TpoGaemMbl KOHKYPEHIIMU OTEUECTBEHHBIX MPOAYKTOB MUTAaHUS C HUMIOPTHBIMU. Jloructuka
JIOCTaBKH W CPEJICTBA COXpaHEHUs MpOAYyKTOB nutanus. [Ipaktuueckas padota «IIpemenbHO
nonyctumble KoHueHTpauuu (IIJJK) u Metoasl KOHTposisi O€30MaCHOCTH PACTUTENIbHBIX
MPOAYKTOB MUTAHUSD.

Mukpo3enenb: MoJIe3HOCTh W TexHonorusi. HccnemoBarenbckas paborta «OreHka
KauecTBa BHIPAIIEHHOW MUKPO3eJIeHN» (MO0 CBOS, TMOO U3 Mara3uHa).

Xumudeckuid aHanu3 mnpoAykiuu. OcHOBBI criekTpodoromerpuu. [loTeHmmomeTpus.
Xpomatorpadus. Ilpaktuueckas pabora «MeToabl OIEHKHM KadecTBa PACTUTEIHHOU
MPOAYKIMHU: XpaHEHHWE M COXPAHHOCTh MUTATENbHBIX BEHIECTB» (IO JOCTYIHOMY
000pyI0BaHHUIO).

Monyib «BuoTexHoiaorus» 7-8 kiaccol (68 yacos)

buortexnonorus (4 gaca)



Pabouas mporpaMmma Kypca BHEYPOUHOU nmeATensHOCTH «bronorus ot A mo S»
IToHsTe OMOTEXHOJIOTHH. 3aUeM YCJIOBCKY 6I/IOT6XHOHOFI/II/I, B UCM UX IMPCUMYLICCTBO

nepes XUMUYECKHM CHHTE30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOJIOTHU: MPOMBIIUICHHBIC
MUKPOOPTaHU3MBbI, KIETKH W TKAaHH PACTCHHM, XUBOTHBIX M UYEJIOBEKa, OMOKATAIU3aTOPHI.
[TpakTrueckas padora «[Ipumepsl MpUMeHEHUsT OMOJIOTUIECKIX O0BEKTOB B TBOCH KUZHNY.

Ceippe uis OWOCHHTE3a H OIlEHKa ero OuoJjorudeckoil 1eHHOCTH. OCHOBHBIC
WCTOYHMKH yTJepona, a3ora, pocdopa, MukposnemeHnToB. VccienoBanre HOBBIX HCTOYHUKOB
CHIpbsi (BKJIFOWAash BOMPOCHI €ro MpeABapUTEIbLHON 00paboTKH), pa3paboTKa HOBBIX
NUTATEIBHBIX CpEll, B TOM YHCIE BKIIOYAIOIMIUX OWOCTUMYISATOPHI M JPYTHE AJIEMEHTHI
VIPABIICHUS W ONTUMHU3AIMH TPOIECCOB OMOCHHTE3a. METOIbl ONTUMHU3AINNHA TTHTATEIHHBIX
cpen.

Muxkpoouosorus (12 qaco)

[TonoxxeHne NMPOKaprUOTOB B CUCTEME OpraHuydeckoro mupa. CtpoeHue OakTepuaibHOU
kietku. Knaccudukanus 6axrepuit. Mopdomnorust 6axrepuii. [Ipoctbie U CIOXHBIE METOABI
okpamuBanusa Oaktepuii. Ousnonorus OakTepuii: MUTaHHUE, IbIXaHHUE, POCT U Pa3MHOKECHHE.
3HaKOMCTBO C JOMEHOM Apxeu (IKCTpeMOPUIBHOCTh, OCOOCHHOCTH CTPOCHHUS KIIETKH).
JlaGoparopnast pabora «@PukcupoBaHHbIE Ipenaparbl Oakrtepuil. OnpenenreHue ¢(OpPMBbI
MPEAJIOAKEHHBIX KYJIBTYP MUKPOOPTAaHU3MOB, UCIIOJIb3Ys IPOCTON METOJ OKPACKI.

MosnouHokucioe u cnupToBoe OpoxkeHue. otoTpodHbie U XeMOTpPO(]HBIE OaKTEPHH.
Kunernueckoe omnucanue mpoiecca pocta MUKPOOPIaHM3MOB. DKCIIOHEHIMAIbHAS MOJENb
poctra. Kunernka rubenu mukpoopranu3moB. IlaTtorennsie Oaktepun. UymHas majgoyka u
yepHas cMepTbh, OOTynu3M, CTONOHAK, TyOepkyne3. Mcrtopuss 0opbObl ¢ OakTepHalbHBIMU
MH(DEKIUSIMU.

Boiina OeckOHEUHOCTH: aHTMOMOTUKH TMPOTHB OakTepuil. MexaHU3Mbl JEeWCTBUIA
aHTUOMOTHKOB. MeXKJIeTOuHass KOMMYyHHKalus O6aktepuii. UyBcTBO KBOpyMa. JlaGopatopHas
pabora «CpaBHEHHE POCTa MEKPOOPTaHU3MOB Ha Yallke 0e3 U ¢ T00aBJICHHUs] aHTHOMOTHKOBY.

[Ipumenenue Gakrepuii yenoBekoM. KuHeTnueckoe omnucanne OMOCHHTE3a MPOAYKTOB
MUKpoopranu3zMamu. bakrepun, KOTOpble MOTYT pasjiaraTh MIACTHUK.

Mukpoopranusmel B arpoOMOTEXHONOTUU. MCKYyCCTBEHHBIE acCOIMAIlMU PACTEHUU C
MUKPOOPTaHU3MaMH.

DyKapHUOTUYECKHE OpPraHu3Mbl B OHUOTEXHOJOTHH (TJIECHEBBIE TPHOBI, JTPOXIKHU,
Boziopocin) (12 yacoB)

[1necueBbie rpuOBI MPOAYIEHTHI OMOJOTUYECKH aKTUBHBIX BEIIECTB.

OO01mas xapakTepuCcTUKa APOXIKEN caxapoMuLeToB. McTopus ncnoib30BaHus ApOXIKen
B TPaguIMOHHOW  OHMOTEXHOJOTWH. TexXHOJNOrMM  BHHOAENUS U XJjeOomeueHwus,
CHeIMaIU3UPOBaHHbIe packl Jpoxked. Merabonusm npoxoked. Peakuus crnupToBOro
Opoxxenusi. Jlaboparopnas pabora «OOHapyKeHHE MPOAYKTOB CHHPTOBOTO OpOXKEHUS:
STHJIOBOTO CIUPTAa W YIJIEKHCIOTo raza». [lomydyeHre BTOPUYHBIX META0OJUTOB B APOXOKAX.
JpOsKH Kak MpoayLeHTbl OMoTomIuB. [lonydeHue 1esneBbx OeIKoB B APOKKAX.

OcoOeHHOCTH BEreTaTUBHOIO W II0JIOBOI'O Pa3MHOXKEHUS Yy JPOXKKEH, 3HAUYEHUE
U3YYEHHsI MUTO3a U IUTOKUHE3a U1 ONTUMHU3aLUHU [IPOLIECCOB KYJIbTUBUPOBAHMS IPOKIKEBBIX
IITAaMMOB, TIOHUMaHHUS TPUYUH TATOTEHHOCTH [JPOXOKEH M TpuOOB, MOWCKA MHIIEHEH
(GyHrMUMIOB M pa3pabOTKM HOBBIX JIEKAPCTBEHHBIX IpenaparoB. JlabopaTopHas paboTa
«HabOmonenne  pa3MHOXKEHHUS — JPOXOKEBBIX  KIETOK».  OCOOEHHOCTM  NPUMEHEHHUS
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Pabouas mporpaMmma Kypca BHEYPOUHOU nmeATensHOCTH «bronorus ot A mo S»
IMPCCCOBAHHBIX, CYIICHBIX U HHCTAHTHBIX ,Z[pO}I()KeI;'I)).

Bopopocin — mepcHneKTHUBHBIA OOBEKT M IMPOU3BOACTBA O€lIKa M YIJIEBOJOB.
brotexHoiaornueckne MeToibl OUUCTKU TBEPABIX, )KUIKUX OTXOJOB U ra3000pa3HbIX OTXO0B
npou3BoJcTB. CTouHble BOJBI. Cxembl OYUCTKH. BHOUIABTPBI, a’3pOTEHKH, METAHTEHKH,
OKCUTEHKHM. AKTHUBHBIH WJI ¥ BXOJALIME B HEro MHUKpoOpraHusMel. lcnosib3zoBaHue
BOJIOPOCJIEN B OYHCTKE CTOYHBIX BOJ.

HacneacrBennas nadopmanus (8 yacos)

HaciiencTBEHHOCTP M HM3MEHYMBOCTH — OCHOBHBIE CBOMCTBA MHBBIX OPraHU3MOB.
N3menunBocts. Bunbl  u3menunBocTh. IIpakTmueckas pabora «MoaudukarmonHas
U3MEHYUBOCTH (JIUCThS, UTOJIKH C OJHOTO JIEPEBA)».

['en — maTepualibHBIII HOCUTENh HACJEIACTBEHHOCTH M M3MEHUYMBOCTH. HyKienHOBbIE
KUCIIOTHI. Jlokanu3anus reHeTUYecKoro mMarepuaia B kietke. Jlenenue kinetok. Perumkanus
JIHK. OcHoBHas aorma molekyisipHod Ouonoruu. Tpanckpumnius. Tpancnsauus. Myrarnuu.
[Ipaktnueckass pabora «l'eH — HHCTpyKUus 1O cOOpke KieTku (Ha Oucepe uIU
KOHCTpyKTOpE)». [IpakTrdeckas pabora «MyTtarus Ha OyTepOpoae».

Bupycosorus (6 gacoB)

[TonoxxeHnne BUPYCOB B cHUCTeME OpraHuyeckoro mupa. CTpyKTypa W XUMHUYECKUN
coctaB  BHUpycoB. Kimaccupukanmss  BupycoB. Penpoaykmus  BupycoB. IIpocmotp
JOKYMEHTaJIBLHOTO (UIIbMa O BUPYCaX.

Bupycsl - Bo3Oymutenu HHPEKIMOHHBIX Oose3Heil. OHkoBHpYyChl. bakrtepuodaru:
CTpOeHHue, CBoOiicTBa, mpuMeHeHue. IlpakTuueckas paborta. «Meton pa3BeaeHUN»
[TpakTudeckas padota. « TutpoBanue 6akTeprodarony.

buonorudeckue metoasl 60pHOBI C BUpyCaMHu.

[eHHas WHXeHEpHS M OMOTeXHOIOTHH (8 YacoB)

OcHoBbl TeHHOUM wuHXeHepun. Bektopa. Cneuuduyeckue ¢QepMeHTh OaKTepHil.
[Ipaktnueckass pabota «OHAOHYKIEA3bl pecTpUKIUU (paboTa C  HYKICOTHIHBIMU
1OCJIeI0BaTeIbHOCTAMU Ha Oymare)y.

buorexHonorun mnpoaykuuu OeNKOB B OaKTepUaNbHBIX KylnbTypax. JlocTuxkeHus
TE€HHOW MHXEHEPUU U OMOTEXHOJIOTUH.

CRISPR/Cas — cwucrema amanTUBHOTO HMMMYHHTETa OakTepuii ©  apxeil.
[Tpaktrueckas pabora «I'ennsie HOKHUIBI - CRISPR/Cas (MmoxenupoBanue Ha 6ymare)» I'MO.
Meroas! nonyuenuss ' MO. Urpa-nuckyccust «Beiurpaii rpant Ha co3nanne [ MOvy.

broTexHoI0rHU B )KUBOTHOBOICTBE (8 4acoB)

JlomecTukanusi OCHOBHBIE JOMAIIHUE >XUBOTHBIC; COBPEMEHHBIE JKCIIEPUMEHTAX IO
JOMECTUKALIMM YKUBOTHBIX (JMCHIlA, HOpPKAa W JAp. — DJKCHEPUMEHTHl HAyYHOW IIKOJIBI
akanemuka bensesa). [luckyccus «JlomecTukaius, Bce JIM PACTEHUS U KUBOTHBIE, KOTOPBIE
KUBYT PSAIOM C YEJIOBEKOM MM OJOMAIIHUBAIOTCA? MOXHO 1M CUMTaTh TapakaHa
0JIOMAIIIHEHHBIM )KMBOTHBIM 7).

CoBpeMeHHbIE METOJbl B XKMBOTHOBOJCTBE: TpaHCIUIAHTALUs SMOPUOHOB, XMMEPHbIE
KUBOTHBIE,  KJIOHMpoBaHMe. [Ipaktmueckas  pabGora  «MeToauka  KJIOHHPOBAHMS
(MonenupoBaHue Ha Oymare).

OcHOBHbIE 00JI€3HU KUBOTHBIX U POJIb MATOI€HHBIX MUKPOOPTaHU3MOB U NApa3UTOB B
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Pabouas mporpaMmma Kypca BHEYPOUHOU nmeATensHOCTH «bronorus ot A mo S»
Pa3BUTUHU 3a0o0JieBaHuit AOMAITHUX JXHWBOTHBIX W OCHOBHBIX MCpax 60pB6I>I C HUMHU, POJIb

MOJIE3HBIX MHKPOCHUMOHWOHTOB B OpraHU3Me >KMBOTHBIX. llonokuTensHOE M TOOOYHOE
(oTpuIaTENbHOE) BO3ACHCTBIH aHTUOMOTHUKOB HA OPTAHU3M B XOJI€ JICUCHHUS )KUBOTHBIX; LIEITH
M 3a7aydl BeTepHHAapHU. BHOTEXHONOTHs KOPMOBBIX mpemaparoB. [IpakTuyeckas paboTa
«CocTaBieHne pandoHa THTAaHUS JKHUBOTHOTO, pacueT pacxoJOB Ha COJACpIKaHUE.
UccnenoBarensckas padoTta «OLeHKa KauecTBa MOJIOYHOU MPOTYKIIUID.

buotexHosoruu B pacterneBoactse (10 gacoB)

OcHoBHBIE MeTOAbl cenekiuu. [ ubpuauzanus. Popmbel  orbopa. OcHOBHbBIE
HANpaBIIEHUs CEJICKIUU: VIy4YllIeHue YpPOKAMHOCTH, YCTOMUMBOCTH K OHOTUYECKUM U
abnotmueckuM (¢akropam. Ilpakruueckas pabora «BelpammBaem ropox. Kak mnposectu
CKpELIMBAHUE y TOPOXay.

OcCHOBHBIE TOAXONbI  CENEKIMU U  OUOTEXHOJOTHMH KYIbTYpHBIX PACTCHHUI,
['uOpuauszanus, oTAaNeHHas  ruOpuau3anMsi, HUCKYCCTBEHHBIM  0oTOOp,  rereposmuc,
TpaHcdopMallus, MyTareHes, TeHeTuueckoe penakTupoBanue). Mcropus cenexuuu B Poccun u
MUpE, UCTOPUS PA3BUTHSI BAXKHEUILINX COPTOB KYJIbTYPHBIX PACTCHMIA.

Kak yenoBex mMoxeT MoaupuuupoBaTs pacteHus? ['eHHas nHxkeHepus pacteHui: Uro
TaKkoe TeHEeTHYeCKass WHXKEHEepUs pacTeHUil. TpaHCreHHble pacTeHus. MeTonabl MOIYy4YeHUS.
OO6pa3oBanue omyxojed y pacteHuil. ArpobdakrepuanbHas TpaHchopmanus: Ti-Tma3MugbL.
I'easr T-JIHK. MonekysipHO-T€HETHUECKHE MEXaHM3Mbl TpaHcpopManuu. [ eHeTnyeckoe
penaktupoBanre. COBpeMEHHBIE IOAXO0bl U JOCTHKEHUSI T'€HETUYECKOTO PENaKTHPOBAHUS
pactenuil. I[lpaktuyeckas pabora «I'€HOMHbIE HOXHUIBI (MOAEIUPOBAHHE PAOOTHI CUCTEMBI
CRISP-Cas).

Ecth 11 %u3Hp B npoOupke? BHOTEXHONOTUs KyJIbTYpHBIX PacTEHUH.
UccnenoBarensckas padota «BelpamuBanue pacTeHUi B mpoOdupKe (MOKHO BOCIIOIB30BATHCS
pe3ysIbTaTaMy MPEAbIAYIINX SKCIIEPUMEHTOB 10 COCTABJIEHUIO MUTATEIBHBIX PACTBOPOB IS
pacTeHuin)».

Monyab «MoJekyJisipHbie OCHOBBI (pu3nosiorun u papmakosorun» 9 kiaacc (68
4acoB)

dusnonornueckas xumus (20 gacoB)

Beenenue. buorennsie snementsl: opraHorensl: O, C, N, H. AxrtuBHble (HopMbI
KHUCJIOPOJIa, UX MOJY4CHUE, HEUTPAIU3ALU.

MaxkpoaneMeHThl: TPOLEHT COAEpkKaHUS B OpraHu3Me, BbINOJHAEMas (QYHKUUSA,
coJlep:kaHue B MpoAyKTax nurtaHusi. Ca2+ - cBsi3bIBarolue OCNIKH, ICTTOHUPOBAHUE KallbIIMS,
pEryJsiusl ypOBHS KaJblUsl B OPraHU3Me: TOPMOHBI IMOYeK. Mg — cTpoeHue XJIopoduiuia, ero
aKTUBALMs COJTHEYHOU dHEPIrUeH.

MuKposIeMeHTBl: B KakuX MOJIEKyJaX COJEp)KaTcsi, BBIMOJHsAEMas (DyHKIuS,
CoJepKaHUEe B IpoAyKTax nuraHud. [lociaeacTBus nepeno3supoBKM MHUKpOdJIeMeHTamu. Fe —
YCBauBaEMbI€ THUIIBI COCAMHEHMI >Kese3a. ['eMonpoTenHsl, reMOUUaHnH, HUToXpoMbl. Cu —
YCBOEHHME U TpaHCcHopT Menu. benku, cogepxkamme meap. [laronornueckne cuaapomsl MeHke
1 BuiibcoHa, cBsi3aHHbIE ¢ METa0OIU3MOM MEH.

Toxcuunsle 3s1eMeHThI [leproaudeckoi cucTeMsl AJis opraiusma. BivsiHue HenocTaTka

MakKpO U MUKPOSJICMCHTOB Ha KUBBIC OPTraHU3MBI.
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HccnenoBatenbckas pabora «KomuyecTBeHHasi OLEHKA COJIEP:KaHUSI MUKPODJIEMEHTOB
VI BUTAMUHOB B ITUIIEBBIX MPOAYKTAX.

Kupel. 3a0oneBaHus YeENOBEKa, CBsI3aHHBbIE C HAPYUICHUSIMH KUPOBOTO OOMEHA.
Jucnunuaemuu. YTiaeBoabl. 3a00eBaHUs YeIOBEKa, CBA3aHHBIC C HAPYIICHUSIMH YTIIEBOIHOTO
obmena. CaxapHblii 1uader.

benku. Ctpoenue. 3aboneBaHusl 4elOBEKa, CBSA3aHHBIE C HApPYIICHUSIMH OEIKOBOTO
oOmena. dyukuuu OenkoB. Depmentsl. Mexanusm aeiictBus. Kiaccbl ¢depMeHTaTUBHBIX
peakuuit. Kopepmentsl. [Ipaktuueckoe 3ansatue «3ydeHne akTHBHOCTH aMHJIIa3bD».

Butamunbsl kupopacTBOpUMBbIE, BOJOpacTBopumble. IIpeBpaieHue BUTaMHUHOB B
aKTUBHbIE (OPMBI KOPEPMEHTOB. ABUTAMUHO3HI.

OCHOBHBIE TUITBI META0OJIMUECKUX peakiuii. bruosHepreTudeckue npoueccol. I mmkonus.
Hukn Kpebca. llenp nepenoca 3nekTpoHOB. OKHCIEHHE >KUPHBIX KuciaoT. Karabamusm
aMUHOKHUCIOT. ['mokoneorene3. CHUHTE3 YIriIeBOJOB, OENKOB, >XUPOB. MeTabonutuyeckue
3a00JIeBaHMUS.

Knerka. Ilonstue wmemOpanbl. @DyHkiuu wmemOpaH. Buabl TpaHcropra B KIETKY.
MemOpanHble opraHouabl. 3aboieBaHUS CBSI3aHHBIE C HapylIEHHEM pPaOOThl MEMOpaHHBIX
opraHesui, OOJE3HM HAKOIUJICHUS. THUNBI KOHTAKTOB MEXKIY KIETKaMU. 3HauyeHUe
MEXKJIETOYHOM KOMMYHMKALMU Jis 300pOBbs opranu3Mma. [Ipaktuyeckoe 3ausitue «J/{unamus
(kmeTouka TpayOe)». Sapo. YpOBHM YMAaKOBKM XpOMaTHHA. XPOMOCOMHBIE TEPPUTOPHUHU.
HemeMOpanHble OpraHoOU/IbL.

Monekynsipraas ouomnorus. (20 yaco)

OcCHOBHBIE BEXM pAa3BUTUSA MOJIEKYJIsipHOU Ouosormu. HyKI€HMHOBBIE KHUCIOTBHI.
OcHoBHble npuHIUIBL cTpoeHus. [Ipaktudeckass pabora «Boeigenenne JIHK w3 Gananay.
[Tpaktuueckas padbora «Mogens JJHK-opuramm.

Marpuunble cHHTE3bl. Permkanus — OCHOBa KJIETOYHOTO JejeHus. [IpuHummsl
perumnkaruu. [lpaktuyeckas paborta «PermmkaTuBHas MamuHa (UTpa-IeMOHCTPAIHS ).
[Tpaktuueckas padora «I11IP (Monens ammudukanms Ha Oymare)y.

Myramuu. Yro Bbe3biBaeT usmeHeHus B ctpoeHun JIHK. Ilpunuumnser penapanywu.

Tpanckpunus. [Ipaktudeckas pabota «Cuiia mpoMoOTOpay.

['enernueckuii kop. Ilpaktuyeckas pabora «PemieHue 3amad Ha TEHETHUECKUN KO
Tpancusus. [Ipaktuueckas padora « PoITUHT OEIKOBY.

Opranuzanus reHoma BUpycoB [IpoTHBOBHpPYCHBIE CPEACTBA, MEXAaHU3MBI UX JIEUCTBHUS.
Opranuzanus renoma Oaktepuii AHTHOaKTepHaibHble Npenapatel. MccnenoBatenbckas padota
«PacnipocTpaneHre aHTHOMOTHKOPE3UCTEHTHBIX OAKTEPHIi»

dapmakosiorus (28 yacos)

[Tonsatue o nexapctBax. [IpuHIIMTIBI TOX0AA K TIOMCKY HOBBIX JIEKAPCTBEHHBIX CPEICTB.
CKpUHUHT U €r0 METO/IBI.

ITyru BBenenust JIC. @dapmakoKkMHETHKa JIEKapCTBEHHBIX BellecTB. BcackiBaHue
(abcopbums) nexapcTB. OCHOBHBIE MEXaHU3MbI BCAachIBaHUS. TpaHCHOPT JIEKaPCTBEHHBIX
BemecTB. ['eHsl u Oenku nepBoil ¢a3el 6uorpanchopmanuu. [lyTu BbIBeneHUS JIEKapCTB U3
opranuszMa. DKCKpeuus M 3auMMHHanus. ['eHbl U Oenku BTOpoil ¢a3zpl OMOoTpaHCHOpMALMH.
dapmakonuHamuka. ['maBHOe 1 0OOYHOE, pe30pOTUBHOE M MECTHOE, MPSMOE, HEepsSMOe H
peduiekTopHOe IeiiCTBHE.
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Buast B3aumopeiictBusi jexkapctB. CHHEpPru3M M aHTAarOHM3M NIPU  COBMECTHOM
JICCTBUH JIEKAPCTBEHHBIX BELIECTB, UX PA3HOBUIHOCTH.

TpancMeMOpaHHBIN CUTHANMHT. TUIBI KJIETOYHBIX pellenTOpoB. MeMOpaHHbIe: HOHHbBIE
KaHajbl, KaTaIUTHYeCKUe U  compsbkeHHble ¢ G-0enkamMu;  BHYTPUKJIETOYHBIE:
LUATOIUIA3MATHYECKUE U sAepHblE. MeEXaHU3MBbl JIMTaHA-PELENTOPHOTO B3aUMOACHCTBHS.
CenexkTUBHOCTh  (M30UpPATENBHOCTD) JEHCTBUA, CBA3b «XHMHUYECKas CTPyKTypa —
(hapmakoJIornueckast akTUBHOCTb BEILIECTBY.

@apMakoIOrMYeCKOH MOAYJAIMM CHHAIITUYECKOM  XOJIMHEPTHYECKOW Ieperayu.
MonekysipHbIi ~ MEXaHW3M  JIeWcTBUS M (papMakosoruyeckue  CBoWicTBa M-
XOJIMHOOJIOKATOPOB, TaHTJIMOOJIOKATOPOB U KypapenoJoO0HbIX cpeacTB. Dapmakoioruueckas
PETYISIIUS aKTUBHOCTH aJPEHEPTHMUECKOro CUHarca. AJPEeHOMUMETUKH, aJpPEHOOIOKATOPHI,
CUMITAaTOJIUTHUKH.

Monekynspraass  ¢apMakoJOTusi  aHTHAUIEPTUYECKUX  CpPeACTB. [ HcTaMUHOBBIE
pELEnTOPhI: TUIIBI, MOJIEKYJIsipHast opraHu3anus. CtaOuin3aTopsl MEMOpaH TYYHBIX KIIETOK:
MOJICKYJISIDHBI MEXaHU3M JIEUCTBUS, OCOOCHHOCTH KIWHUYECKOTO TMPUMEHEHUS, TOYKU
MIPUIIOKESHUSI IEUCTBUS MHTUOUTOPOB JTUTTUIHBIX MEIUATOPOB.

MexaHu3M JEHCTBHS W TPUMEHEHHE NPenaparoB, CTUMYJIUPYIOUIUX IPOLECCHI
nMMmyHuTeTa. DapMakooruyeckasl XapakTepUCTUKa UHTEPICHKUHOB: MOJYYEHHUE, MEXAaHU3M
neiictBusi, npumeHeHue. OcCHOBBI TaToPuU3MONIOTUH OCTPO(PA30BOTO OTBETA, MEAHAIMS
BOCIIQJICHUS. MonekynsipHbIit MEXaHU3M MPOTUBOBOCITAJINTEIILHOTO JIEUCTBHUS
TIIOKOKOPTUKOCTEPOUAOB, HECTEPOUTHBIX TPOTUBOBOCHATUTEIBHBIX CPECTB.

[ToHsiTHe O HapKo3e M HAPKO3HBIX mpenaparax. KieToyHbIi M HEpPBHBIA HApKO3.
dapMakoJIOruuecKas  XapakTepUCTUKA  OTIACIbHBIX  TPYII  HApPKO3HBIX  CPEJICTB.
[TocmenoBaTeNnbHOCTh JEUCTBUS HAa LEHTPAIBHYIO CHUCTEMY.

Odusnonornueckuit  coH; Ga3pl cHa. Bunbl Hapymenudt cHa [lonstme o
MEJIMKaMEHTO3HOM CHE U CHOTBOPHBIX Ipenaparax (TMIIHOTHKAX).
MonekynsipHble acreKkThl Houumenuu. OnuaTHbIE PEelenTOphl, UX TUIBI. JHKEe(haTUHBI U
SHAOP(PUHBI - SHOTEHHBIC JTUTAH/IbI OMTUATHBIX PEIIETITOPOB.

AHTUINICUXOTUYECKOE JIEUCTBUE, BIMSHUE HAa (DYHKIMIO 3KCTpalMpaMUAHONW CUCTEMBI,
IMOIMOHAIBHYIO c(pepy, PBOTHBII IIEHTpP, apTepUaIbHOE JaBJICHUE, HEHTP TEPMOPETYIISAIUH.
MornexkynspHble MeXaHH3MBbl JCWCTBUS HEHPOJIENTHKOB, BIUSHHE Ha J0(aMUHOBHIE,
CEpOTOHMHOBBIE, aJIpEHO- M THCTAMUHOBBIE PELENTOpPbl, WX JCHCTBUE HAa KIECTOYHBIC
MEeMOpaHbl, Ha JACMIOHUPOBAHHE TKAHEBBIX MOHOAMHUHOB. lloTeHInMan- 3aBHCHMbIE HATPUEBHIE
KaHaJbl KaK MUILIEHU JACHCTBUS MECTHBIX aHECTETHUKOB. CrTOCOOBI MHIMOUPOBAHUS MOTEHIIHAII-
3aBUCUMBIX HATPHUEBBIX KaHAJOB MECTHbIMU aHecTeTukamu. [IpakTuueckas pabota
«l'mcronornyeckue npenapaTsn.

Monyab «MoJsiekyJisipHbIe 0CHOBBI cesiekium» 9 kiacc (68 uaca)

Monekynsipaas ounonorust (20 qacos)

OcHOBHbBIE BEXH Pa3BUTHSI MOJIEKYJISIPHON OMOJIOTHH.

Hyxnennosble kucioTsl. OCHOBHBIE TPUHLIUIIBI cTpoeHus. [IpakTudeckas padora
«Brinenenne JIHK nu3 6ananay. [Ipakruueckas padora «Mogens JJTHK-opuramm».

Martpuunble cuHTe3bl. Pemnumkanus — OCHOBa KIETOYHOro JeneHus. [IpuHuunsl
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permukanuu. [Ipaktudeckas paboTta «PermnmkaTtvBHas MamdHa (UTpa-IA€MOHCTPAIU)Y.

[Tpakrraeckas padorta «I1LP (Monxens ammmudukamnms Ha Gymare)y.
Myrauuu. Yto BeI3biBacT u3MmeHeHuss B ctpoeHun JHK. [lpuHinumner penapanuyw.
Tpanckpunuusi.
I'enetnueckuii koj. [Ipaktuueckas pabora «Pemienue 3agady Ha TEHETUYECKUH KO
Tpancmsamnusi.
Opranuzanus reHoMa BUpycoB [IpoTUBOBUpYCHBIE CpeliCTBA, MEXAHU3MBI UX JICUCTBHUSL.
Opranmzanust reHoma Oakrtepuil. AHTHOAKTepHanbHble mpenaparbl. OpraHuzanus
reHomMa »yKapuoT ['eHOMHOE peJaKTUpOBAHHE.

Mosekynsipabie 0OCHOBBI reHeTukH (20 yacoB)

ITpenmer renetuku. KpaTtkas ucTopust pasBuTHUs MIPEACTABIECHUS O HACIEICTBEHHOCTH.

OT reHa k Hmpu3HaKy: Kak packpacutbh Kota. Yto Takoe npusHak? Ilyte oTr rema no
nmpu3Haka. Myranuun. Asmenu. 1'eTepo3uroTsl 1 TOMO3UTOThI. JIOMMHAHTHBIE M PELICCCUBHBIC
ayenu. Ponesas urpa «Amnenu». McenenoBaTenbekuii mpoekT MyTtareHHsle (akTophbl.

['ensl cTpoar opranusMm. BxioueHue u BbIKIIOYeHHE Oousiblioro Habopa reHoB. Kak
KJIETKHA TOHUMAIOT, KaKue TeHbl JTOJKHBI padboTtaTh. PoneBas urpa «Cyab0a knetku». ['eHbl-
nepeknrovarenu. [Ipaktuaeckoe 3aganue «AJITOpUTMBI JUISl KIIETOK.

JlnckpeTHOE HacieqOBaHHWE MPU3HAKOB. 3aKOHBI MEHIeNa: OJMH T'€H - OJWH IMpPHU3HAK.
Cxema ckpeniBaHusi. 3aKOH €AMHO0Opa3zusi TMOpUIOB nepBoro nokosneHus. llpakTudeckoe
3aganne «EguHooOpasue mepBOro MOKOJIEHUS». 3aKOH paclleIUIeHUs MpU3HaKa BO BTOPOM
nokosneHuu. [Ipaktnueckoe 3amanne «PacuiemieHne BO BTOPOM IMOKOJICHUW.

3akoHbl MeHens: HECKOJbKO TEHOB - HECKOJIbKO NpHU3HAKOB. JlurubpumHoe
ckpemuBanue. HesaBucumoe pacxoxiaenue xpomocoM. [Ipaktuueckoe 3amanue «Pemierka
Ilennera». CuemnneHHoe HacinenaoBaHue. BsamMopneincTtBue  TeHOB.  AJUIENBHOE U
HeauenbHoe. Ompenenenne mnona. IlomoBeie Xxpomocombl. CaMmiel M caMKH. BiusiHue
(bakTOpOB OKpyXaromel cpenbl. XpOMOCOMHOE ompeneneHue mnosa. I[lonoBeie XpOMOCOMBI.
[IpaxTueckoe 3ananue «Hacnenosanue, cueruieHHoe ¢ nojgom». [IpoGieMa nonoaHUTENbHOR
X-XpOMOCOMBI y JKEHIIMH. TpEeX1BETHHIE KOLIKHU.

MosekysipHbIe OCHOBBI cenekimu (28 4acon)

I'enpl B momynsauumsax: Benukoe paBHoBecue. Ilomymsanusa. YacToTel BCTpe4aeMOCTH
nmpu3HaKa W amiens. YpaBHeHue Xapau-BaiinOepra. [Ipaktudeckoe 3amanme «YacToTsl
aysienei, reHOTUIIOB U (DEHOTUTIOBY.

[Tomynauuy MEHSIOTCS: YUCICHHOCTh, MUTPALlUs U BBIOOp cynpyra. DakTopbl, KOTOpPHIE
BBIBOJISIT MOMYJIALMIO U3 paBHOBecusi Xapau-BaiinOepra. Uucnennocts nonyinsuuu. PoneBas
urpa «9¢dexr ocHoBarens». PoneBas urpa «I¢¢ekt OyTbUIouHOro Topibimikay. [peiid
reHoB. Myranuu. HeciydaitHoe ckpemmBanue. M3oisus.

[Tonynsiuu MEHSIOTCSI: €CTECTBEHHBIM OTOOp. MeXaHu3M JCHCTBUSI €CTECTBEHHOTO
orbopa. J[Bmwxkymwmii oToop. Ponesas urpa «EctecTBeHHBIN 0TOODY.

Moaudukanmuonnas n3MeHIHBOCTh. CTaTHCTUYECKHE OCOOCHHOCTH MOIU(PUKAITMOHHOM
u3MeHuuBocTH. MccnenoBarenbckue pabotel «MoaudukamoHHas U3MEHYUBOCTh PACTEHH B
IIpEAeIIax BalIero MeCTa )KUTEIbCTBAY.

HacnenoBanue konumdecTBEHHBIX INpu3HaKkoB. KonnuecTtBenHwle npuszHaku. CpenoBas
U3MEHYUBOCTH Npu3Haka. Koadduuuent nacnenyemoctu npusHaka. OrseT Ha otOop. Ilonck
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T€HOB KOJIMYECTBEHHBIX TMpU3HAKOB. OJHOHYKJIEOTHUIHbIE BapuaHThl reHoB. JIHK-uum.
TloTHOT€HOMHEIN aHaJIN3 aCCOIUAIINNA.

«Ombl» Hax reHoMoM. IloctreHomHass spa. OOpatHas reHeTuka. «OMHKCHBIE»
uccaenoanus. [Iporeom, metabomom. [IpakTudeckoe 3amanne «ArpoHOMBI». JlomecTukarus
U LEHTPbl TEHETHYECKOro pasHooOpasusa. llowcku pacTeHuil ¢ «XOpOIMMHY) MPU3HAKAMU
i denoBeka. LleHTpel TeHeTHdeckoro pasHooOpasusa. Hwukomait MBanoBuu BaBuios.
Ceneknus. KomOuHanmonHass u rulOpugHas ceneknus. ['ereposuc. [IpakTudeckoe 3anaHme
«"omonorndeckue psibl HACICACTBEHHOM H3MEHUYMBOCTH». COXpaHUTh W U3YUYUTh TEHBI,
9TOOBI MEHATH Oyaymiee. Kak mpaBUiIbHO XpaHUTh TeHBI. KOJIIEKIIMN reHeTUYeCKHX PECypCoB
pactenui. ['eHeTMUeCKHE LEHTPHI B HALIEH CTpaHe. [ 1e 3aHUMarOTCsl TEHETUKON U T€HOMUKOU
JUISL HY ][ CEJIbCKOTO XO35IMCTBA.

HJIaHI/lpyEMbIe PE€3YJIAbLTATHI 0CBOCHHUS KypcCa BHeypO‘{HOﬁ ACATECJIBbHOCTH

3aHATHS B paMKax [porpaMMbl HampaBieHbl Ha oOecreyeHue JOCTHXKEHUs
IIKOJTBHUKAMU CIEAYIONIUX JTUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEeIbHBIX
pEe3yIabTaTOB.

JInyHOCTHBIE PE3YNIBTATHI.

B cdepe rpakaaHCKOro BOCHHMTAHUS: T'OTOBHOCTb K KOHCTPYKTUBHOW COBMECTHOMU
NEATEIIBHOCTH  TIpU  BBINOJIHEHWM  WCCIENOBAaHUW M IMPOEKTOB, CTPEMIIEHHE K
B3aMMOIIOHUMAHUIO U B3aMMOIIOMOIIIH.

B cdepe marpuornyeckoro BOCHUTAHHUS: OTHOLIEHHWE K OMOJIOTMM Kak K Ba)KHOU
COCTaBJISAIOIIEN KYJIbTYphl, TOPJOCTh 3@ BKJIAJ POCCUHCKHUX U COBETCKMX YUYEHBIX B pa3BUTHE
MHUPOBO OMOJOTUYECKON HAYKH.

B cdepe n1yxoBHO-HPAaBCTBEHHOI'O BOCIMTAHUS: TOTOBHOCTH OLICHMBATH IMOBEJCHUE U
MIOCTYIIKM C IO3MIMM HPABCTBEHHBIX HOPM M HOPM 3KOJOTMYECKOW KyJbTYpbl; TOHMMaHHUE
3HAYUMOCTH HPABCTBEHHOI'O aCIEKTa JAESITEIbHOCTH YeJOBeKa B MEAUIIMHE U OUOJIOTUH.

B cdepe scTeTrueckoro BOCIUTaHMS: MOHUMAaHHUE POJM OMOJOTHUU B (OPMHUPOBAHUH
ACTETHUYECKON KYJIbTYphl TUYHOCTH.

B cdepe ¢uzmueckoro BocnuTaHus, (HOPMHPOBAHUS KYJIbTYpbl 3J0pPOBbS U
HMOIMOHATIBHOTO OJaronoiay4usi: OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 37I0POBBIO U
yCTaHOBKAa Ha 3/J0pOBBIA 00pa3 XKU3HU (310pOBOE MUTAHUE, COOJIOJEHUE TUTHMEHUYECKUX
MpaBWJI U HOpPM, cOaJaHCHUPOBAHHBIN pEXUM 3aHATUN M OTAbIXa, peryispHas (usmdeckas
aKTUBHOCTB); OCO3HAHHE TIOCIEJICTBUI W HENpUSATHE BPEAHBIX NPUBBIUEK (ymoTpebicHue
aJIKOTO0JIsl, HAPKOTHUKOB, KYpeHHE) U MHBIX (opM Bpeda A (PU3UYECKOTO M MCUXHUYECKOIro
3JI0pOBBsI; COOMIOICHNE MPaBMI 0€30MaCHOCTH, B TOM YHCJIE HABBIKM OE€30MacHOTO TOBEICHHUS
B NPHUPOAHOHN cpene; cHOpMUPOBAHHOCTh HaBbIKAa peQIIEKCHUH, YIpPaBICHHE COOCTBEHHBIM
HMOILIMOHAIBHBIM COCTOSIHUEM.

B cdepe TpymoBoro BocnuTaHus: aKTHUBHOE y4acTHE B PEIIEHUM MPAKTUYECKUX 3a71ad
(B paMKax ceMbH, LIKOJIbI, TOPO/a, Kpasi) OMOJOTMYECKO U SKOJIOIMYECKOW HalpaBIeHHOCTH,
MHTEpEC K MPaKTUUYECKOMY U3Y4YEHUIO IPO(ECCHil, CBA3aHHBIX C OMOIOTHEN.

B cdepe skomornueckoro BOCHHUTAHUA: OpUEHTAIMS HA MPUMEHEHHE OMOJIOTHYECKUX
3HaHUN NpU pElIeHUH 3a4ad B 00JacTH OKpY)KaIoLIEH cpenbl; OCO3HAHHWE SKOJIOIMUYECKUX
npobsieM W TMyTed MX pelIeHUs; TOTOBHOCTh K YYacTHIO B MPAKTUYECKOU AEATEIbHOCTH

14



Pabouas mporpaMmma Kypca BHEYPOUHOU nmeATensHOCTH «bronorus ot A mo S»
IKOJIOTMYECKOMN HaIIPpaBJICHHOCTHU.

B cdepe moHmmaHus 1IEHHOCTH HAyYHOTO IO3HAHMS: OPHUEHTAIMsI Ha COBPEMEHHYIO
CUCTEMY HAay4YHBbIX TMPEJCTaBICHUNA 00 OCHOBHBIX OHOJIOTMYECKUX 3aKOHOMEPHOCTSIX,
B3aMMOCBS3SX UEJIOBEKAa C TMPUPOJHOM ¢  COIMAJIBHOW Cpelod; MOHUMAaHUE POJHU
Oouosornueckol Hayku B (OPMUPOBAHUM HAYYHOTO MHUPOBO33PEHHUS; Pa3BUTHE HAyUYHOU
M0003HATENIBHOCTH, WHTEpeca K OMOJOTHYECKOM HayKe, HABBIKOB HCCIIEI0BATEILCKOM
JIeSITEILHOCTH.

B cdepe amantanmm Kk U3MEHSIOMUMCS YCIOBUSIM COLIMATIBHOW W MPUPOTHON CpPEJIbI:
aZickBaTHasl OLIEHKAa W3MEHSIOIIMXCS YCIOBUM;, MPUHATHE pEIIeHUs (MHIWBUAYyalbHOE, B
TPYIIe) B U3MEHSIOMIMUXCS YCJIOBHSIX Ha OCHOBAaHWU aHajdu3a OMOJIOTHYECKON WMHMOpMAaIUH;
IJJAHUPOBAaHUE JICUCTBUH B HOBOM CHUTyalldd Ha OCHOBAaHMM 3HAHUW OUOJIOTHYECKHUX
3aKOHOMEPHOCTEM.

MerarnpeameTHbIe pe3ynbTaThl.

B cdepe oBmanenus yHuBepcaaIbHBIMUA YI€OHBIMY ITO3HABATCILHBIMY JICHCTBHSMH:
ba3oBrle nornueckue JeUCTBUA:

® BBISIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHBbIC MPHU3HAKU OHOJOTUYECKUX OOBEKTOB
(sBIIEHUN);

® YCTaHABJIMBATH CYIIECTBEHHBIM NpPHU3HAK KIACCH(PHUKAIUN OHOJIOTHUYESCKHX OOBEKTOB
(sBIEHMIA, TIPOIECCOB), OCHOBAaHUA Mg OOOOIIEHHWS U CpPaBHEHUS, KPUTEPUU
MPOBOIMMOTO aHAJIN3a;

e ¢ y4€TOM MpPEMIOKEHHOW OWOJIOTMUECKON 3a/lauyd BBISBISATH 3aKOHOMEPHOCTH H
MPOTUBOPEUHs B paccMaTpuBaeMbIX (DakTax M HAONIOJCHUSX; TpeJiaraTh KpUTEPUHU
JUISL BBISIBJIEHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

® BBISBIATH JeduuUTHl  WHGOPMAIMM, JIAHHBIX, HEOOXOJAMMBIX ISl  PEIICHUs
MMOCTaBJICHHOM 3aJ1a4H;

® BBISIBIISITH MPUYUHHO-CIICACTBEHHBIC CBSI3M MPH W3YYCHHH OMOJOTUYECKUX SBICHUU U
MPOIIECCOB; JENaTh BBIBOJBI C WCIIOJIB30BAaHUEM JICTYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIIOYeHUH, YMO3aKIIOUeHUH 10 aHaJIoruH, (OPMYIUPOBATH THUIIOTE3BI O
B3aMMOCBSI3AIX;

® CaMOCTOATENbHO BBIOHMpATh CIMOCOO pelieHus y4yeOHOM OHOJIOTMYecKON 3amadu
(cpaBHHMBaTh HECKOJIBKO BapHaHTOB PEIICHUS, BHIOMPATh HaMOOJCe TOIXOJALIUN C
Y4ETOM CaMOCTOSITEIHHO BBIJICIEHHBIX KPUTEPHER).

ba3zoBrbie nccnenoBaTenbCKue 1eHCTBUSA:

® WCIIOJIB30BAaTh BOIIPOCHI KaK UCCIIEA0BATELCKII HHCTPYMEHT MO3HAHUS;

e (opmynupoBaTh BOMPOCH], GUKCUPYIOIINE Pa3phIB MEXKIY PEATbHBIM U KeJlaTeIbHbIM
COCTOSIHUEM CHTYallMl, OOBEKTa, M CaMOCTOSITEIBHO YCTaHABIMUBATh MCKOMOE U
JTAaHHOE;

e (DopmupoBaTh TUMOTE3y 00 MCTUHHOCTH COOCTBEHHBIX CYXJICHHH, apryMEHTHPOBATH
CBOIO MIO3UIUIO, MHEHUE;

® [IPOBOJUTH IO CAMOCTOSITENIbHO COCTaBJICHHOMY IUIaHy HaOIIOACHUE, HECIOXKHBIN
OMOJIOTUYECKUI  SKCIEPUMEHT, HEOOJbIIOE UCCIENOBAaHUE TI0 YCTAHOBJIECHUIO
0COOCHHOCTEH OMOJIOTHYECKOTO 00BEKTA (TpoIiecca) U3YUCHHS,

® IIPUYMHHO-CJICACTBCHHBIX CBSI3€H M 3aBHCHUMOCTEH OMOJIOTMYECKMX OOBEKTOB MCIKOY
CO6OI>1; OOCHUBATH HA MPUMCHHUMOCTb U JOCTOBCPHOCTD I/IH(l)OpMaI_II/IIO, IMMOJIYYCHHYIO B
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Xo4e Ha6J’IIOI[eHI/I}I 1 SKCIICPUMCHTA,

CaMOCTOSITENIbHO ~ (OPMYJIUpPOBaTh  OOOOIIEHMS W  BBIBOJABI IO  pe3ysibTaTaM
MPOBEAEHHOTO HAONIOACHUS, SKCIEPUMEHTa, BIAJACTh MHCTPYMEHTAMH OLEHKHU
JIOCTOBEPHOCTH TOJYUYEHHBIX BHIBOJOB U 0000IIIEHHUI;

MPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIEe pa3BUTHE OMOJIOTMYECKUX MPOLIECCOB U HUX
MOCJIEACTBUS B AHAJOTMYHBIX WM CXOJHBIX CHUTYyallMsiX, a TakKKe BBIJIBUTATh
MPEANOIOKEHUSI 00 UX PA3BUTHU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pabota ¢ undpopmanueii:

NPUMEHSTh pa3jMYHbIe METObl, MHCTPYMEHTBHl M 3alpochl MpU TOHUCKE U OTOOpE
Ononoruuecko MHGOpPMALMKM WIM JAHHBIX M3 UCTOYHHKOB C Y4ETOM IpPEJIOKEHHOU
y4eOHOI OMOJIOTHYECKOM 3a/1auu;

BBIOMpATh, aHAJIM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH OMOJIOTUYECKYIO
MH(}OPMALIMIO Pa3IMYHBIX BUJOB U (POPM Hpe/ICTAaBICHUS;

HaXOJUTh CXOJHBIE apPIYMEHTHI (MOATBEPKAAIOUINE WA ONPOBEPratoIIfe OJHY U Ty XKe
UJICI0, BEPCHIO) B PA3IMYHBIX HHPOPMALMOHHBIX UICTOYHUKAX;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJBHYIO (QOpMYy NpelacTaBiIeHUS HHOpMaAMU U
WUIIOCTPUPOBATh pEUIaeMble 33/7aud HECIOKHBIMM CXEMaMH, JuarpaMMaMH, WHOMN
rpaguKol U UX KOMOWHAIUSIMU;

OLICHMBATh HAJEKHOCTh OMOJIOTHYECKON MH(MOPMALIMK 110 KPUTEPUSM, HPEIOKEHHBIM
yuuTeneM Wi chopMyITUPOBAHHBIM CAMOCTOSTENBHO;

3aIlIOMUHATh U CUCTEMATH3UPOBATH OMOJIOTMYECKYIO HH(OPMALIHIO.

B cohepe oBnameHuss yHUBEpCAIbHBIMH YYEOHBIMH KOMMYHHUKATHBHBIMU JCHCTBHSIMU
OO1enue:

BOCIPUHMMATh M (OPMYJIHUPOBATh CYXKIEHHUS, BbIpaXkaTh HMOLMH B THpolEecce
BBINIOJIHEHUS TPAKTUYECKUX U T1a00PaTOPHBIX padoT;

BbIpaXaThb ce0s1 (CBOIO TOUKY 3pEHHsI) B YCTHBIX U MMCbMEHHBIX TEKCTaX;

pacrno3HaBaTh HeBepOaJbHBIE CpEACTBa OOIICHMS, MOHUMAaTh 3HAYEHHE COLUAIbHBIX
3HAKOB, 3HaTh M PAcHO3HaBaTh NPEINOCHUIKA KOH(MIUKTHBIX CUTyallMil U cMAr4arhb
KOH()JIMKTBI, BECTHU [IEPETOBOPHI;

MOHUMAaTh HAMEPEHHUSI APYTUX, IPOSBIATh YBAKUTEIHHOE OTHOLLIEHUE K COOECEHUKY U
B KOppeKTHOU (hopme PopMyTupoBaTh CBOM BO3PAKECHHUS;

B XOJIe JMalora W/WIM JIUCKYCCHM 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMou
OMOJIOTUYECKOW TeMbI U BBICKA3bIBAaTh WJICH, HAILIEJICHHbIC HA PEIIeHUE OMOIOTHYECKOM
3a/layMl 1 MojJiep kaHue 0JaroxenaTeaIbHOCTH OOLICHUS;

CONOCTABJIATL CBOM CYKIEHHA C CYXACHUSAMH JPYIMX YYaCTHUKOB JIHAJIOTa,
OOHapPYKMBATh PA3TUYHS U CXOICTBO MO3UIUH;

nyONMYHO TPEJCTABIATH PE3YJIbTAThl  BBIOJHEHHOTO OHMOJIOTMYECKOTO  OTMbITa
(9KCTIepMEHTa, HCCIIEJOBAHUSA, IMPOEKTa); CaMOCTOSTENbHO BbIOMpaTh (hopmar
BBICTYIUICHUSI C Y4Y€TOM 3ajJad Npe3eHTalud U OCOOEHHOCTEH ayIuTOpud U B
COOTBETCTBUU C HUM COCTAaBJISTh YCTHBIE M IHCBMEHHBIE TEKCTBI C HCIOJb30BaHHEM
WITIOCTPATUBHBIX MaTE€PHUAJIOB.

CoBMecTHas 1€ATeNBbHOCTD (COTPYAHUUYECTBO):

MIOHUMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMAaHAHON U MHAUBUAYaIbHOU pabOThI IPU
pelIeHN KOHKPETHOW OWOJIOTHYEeCKOW MpoOIeMbl, 00OOCHOBBIBATH HEOOXOIUMOCTH

MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOACHCTBUSA MPH PEIICHUH ITOCTABICHHON yueOHOMN
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Pabouas mporpaMmma Kypca BHEYPOUHOU nmeATensHOCTH «bronorus ot A mo S»
3a/1a4u;
[IPUHUMATh LI€JIb COBMECTHOM NEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH ACHCTBUSA IO €€
JOCTUKEHUIO: PacHpellesaTh POJIH, JOTOBapUBAThCS, 00CYKIaTh MPOLECC U Pe3ybTaT
COBMECTHOMU paboThI;
yMETh 0000IIaTh MHEHHUS HECKOJIBKUX JIIOJeH, MPOSBIATH TOTOBHOCTH PYKOBOIUTH,
BBINOJIHATE IIOPYYECHUS, TIOTUUHATHCS,
IUIAaHUPOBATh OPraHU3allMI0 COBMECTHON palOTHI, ONPEIENATh CBOIO pOJib (C y4ETOM
MPEANOYTEHUH U BO3MOYKHOCTEH BCEX YYAaCTHUKOB B3aMMOJECHCTBUS), pacHpeleisaTh
3ala4yl MEXJy YJIE€HAaMM KOMAaHIbl, y4acTBOBaTh B TPYIIOBBIX (opmax padOThI
(o6cyxieHusi, 0OMEH MHEHHUSIMH, MO3TOBbIE IITYPMbI U UHBIE);

BBINIOJIHATH CBOK YacTh padOThl, TOCTHraTh KayeCTBEHHOTO pe3yJibTaTa MO CBOEMY
HaIIPaBJICHUIO U KOOPINHUPOBATH CBOM JIEUCTBUSA C APYTMMHU WICHAMYU KOMaH/IbI;
OLICHMBATh Ka4€CTBO CBOEI0O BKJIAJla B OOIIMI MPOAYKT IO KPUTEPHUSIM, CAMOCTOSTENHHO
c(OpMYIMPOBAaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS; CpaBHUBATh pPE3YyJIbTAaThl C
HCXOJHOW 3a/adyell M BKJIAJ KaKJIOI0 WICHAa KOMaHAbl B JOCTH)XKEHUE PE3YJIbTaTOB,
pasnensaTh cdepy OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTh K MPEIOCTABICHHUIO
OTYETA MEPE TPYIIION;

OBJIAJIETh CHUCTEMOM YHUBEPCAJIbHBIX KOMMYHUKAaTHUBHBIX JEHUCTBHM, KOTOpas
oOecrieunBaeT CGHOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB W AMOIMOHAIBHOTO
WHTEJJIEKTa 00y4YaroImmnXCs.

B cepe oBnanenust yauBepcaqbHbIMUA YU€OHBIMU PETYIISITUBHBIMU JIEHCTBUSIMHU:
Camoopranuzanusi:

BBISBJIATH MPOOJIEMBI JUIS PEIICHUS B XU3HCHHBIX U YUCOHBIX CHTYAIMsIX, HCIIOJIb3Ys
OMOJIOTHYECKUE 3HAHMS;

OPHEHTHPOBATLCS B PA3JIMYHBIX MOJIXOJaX MPHHATUS pEIICHUH (MHIUBUIYaIbHOE,
MPUHSATHE PEIICHUS B TPYIIE, MIPUHATHE PEIICHUIN TPYIIION);

CaMOCTOSITEIBHO COCTABJIATH AJITOPUTM PEIICHUsS 3a7aud (WM €ro 4acTh), BHIOMpATh
croco6 perieHus: yueOHOW OMOJIOTMYECKON 3a/laul ¢ YYETOM HMMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh MPE/IaracMble BApUAHThI PEIICHHIA;
COCTaBJIATh TUIAH JICHCTBUHM (TUIaH peaNu3ali HAMEUEHHOTO alTOPUTMa PEIICHHUS),
KOPPEKTUPOBaTh  MPEUIOKEHHBI  aNrOpuT™M ¢ y4ETOM  TOJIyYCHHS  HOBBIX
OMOJIOTUYECKUX 3HAaHUHM 00 N3y4aeMoM OMOJIOTUYECKOM OOBEKTE;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

CamoxkoHTpoIIb (pediexcust):

BJIQJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIIUH U pedIieKcuy;

JaBaTh aICKBaTHYIO OIEHKY CUTYyalluu U TIpejIaraTh IUIaH €€ N3MEHCHHUS,

YUUTBHIBATh KOHTEKCT M MPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIpHU
pemeHny y4eOHOW OMOJOTHYecKOi 3a1ayM, aJanTUpPOBATh PEIICHHE K MEHSIOIIUMCS
00CTOSITEILCTBAM,;

OOBSICHATD MMPUYMHBI JOCTHKEHHS (HEAOCTIKEHUS) PE3yIbTaTOB IEATEIHHOCTH, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OMBITY, YMETh HAaXOAWUTh IMO3UTHBHOE B IMPOU3OIIEALICH
CUTYAaIHH;

BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
M3MEHHUBIINXCS CUTYAIMH, YCTAHOBIECHHBIX OLIMOOK, BOSHUKILIUX TPYJHOCTEH;

OLICHWBATh COOTBETCTBHUE PE3YJIbTaTa LCJIM U YCIOBUSIM.
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OMOLUOHAIBHBIA UHTEIUICKT:

® pa3nuyYarh, HA3bIBaThb M YINPABJIATH COOCTBEHHBIMU SMOIUSMU M SMOIMSIMHU
APYTHX,

® BBUIBIIATH U aHAJIM3UPOBATH IIPUUYNHBI SMOLINN;

® CTaBUThH ceOs HA MECTO JAPYroro 4dejloBeKa, MOHUMATh MOTHUBBI U HaMEPEHUS
ApYroro,

® perynImpoBaTh COcO0 BBIPAXKEHUS HIMOLIUH.

® [pUHATHE ce0s U IPYrUX;

® OCO3HAaHHO OTHOCHUTHCS K IPYTOMY YEJIOBEKY, €0 MHEHHUIO;

® [pU3HABATh CBOE MPaBO Ha OLIMOKY M TaKOE K€ MPaBo APYroro;

® OTKpPBITOCTh ce0€ U APYTUM;

® (0CO3HaBaTb HEBO3MOXXHOCTb KOHTPOJIUPOBATH BCE BOKPYT;

® OBJAJETh CHUCTEMOW YHHMBEPCAJIbHBIX YUYEOHBIX PETYISATHUBHBIX JACUCTBHM, KOTOpas
obecnieunBaeT HOPMUPOBAHUE CMBICITIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSISI TTO3ULIMS
JMYHOCTH), ¥ KU3HEHHBIX HABBIKOB JIMYHOCTH (yIpaBlieHUs cOOO0M, caMOIUCIUILINHEI,
YCTOMYMBOrO OBEACHUA).

[IpenmeTHBIE pe3ynbTaThl OCBOCHUS IPOTPAMMBI
B mo3HaBarenbHOHN (MHTEUICKTYyaJIbHOM) cepe:

— TpUOOPETCHHE OMbITA WCIOJIB30BAHUS METOJIOB OHMOJIOTMYECKOW HAYKU C IICIBIO
U3y4YeHUs OWOJIOTHYECKUX OOBEKTOB, SIBJICHUM U TMPOIECCOB: HAOIIOJEHUE, OMNHCAHUE,
MPOBEJICHUE HECIOXKHBIX OHOJOTUYCCKUX ONBITOB M OKCIICPUMEHTOB, B TOM YHCIE C
WCTIOJIH30BAaHUEM aHAJIOTOBBIX U ITU(PPOBBIX OUOJIOTUYECKUX TPUOOPOB U HHCTPYMEHTOB;

— (dopmupoBaHUEe YMEHHS HWHTETPUPOBATH OHMOJOTHYCCKUE 3HAHUS CO 3HAHUSIMH U3
IpYyTUX y4eOHBIX MpeaMeToB ((HU3MKH, XUMUH, Teorpaduu, UCTOPUHU, OOIIECTBO3HAHUS U T.
)

— (dopmupoBaHne yMEHHH pemnaTh yd4eOHbIC 3a7aud OHMOJIOTHYECKOTO COJICPIKAHMS,
BBISIBIISITh TMIPUYMHHO-CIICJICTBEHHBIE CBSI3M, NPOBOJWTH KAUYECTBEHHBIE M KOJIHMYECTBEHHBIE
pacueTsl, IeJaTh BBIBObI HA OCHOBAHHUH TMOJIYYCHHBIX Pe3yJIbTaTOB;

— (opMHupoBaHUE YMEHHUS IIAHUPOBATH y4eOHOE MCCIEAOBAHNUE WM MPOCKTHYIO paboTy
C YYETOM TIOCTABJIICHHOW WeNu: (QOpPMYIHpOBaTh MPOOJIEMy, THUMOTE3y W CTaBUTh 3aJaqd
WCCIICIOBAaHMs, BBIOMPATh aJCKBATHO IIOCTaBJICHHOW IICIM METOJIbI, JEJaTh BBIBOJBI I10
pe3yJIbTaTaM UCCIEeIOBAHUS WU MPOSKTHOM JIeATEeIbHOCTH;

— (¢opmupoBaHHE HWHTEpeca K YriayOJIeHHIO OMOJOTHYECKHUX 3HaHWH (mpenmpoduibHas
MOATOTOBKA M TpodeccuoHanbHas OpHEHTAIMs) W BBIOOPY OMOJIOTMH Kak MPOGUIBHOTO
mpeiIMeTa Ha YPOBHE CpEIHEro oOmiero oOpasoBaHusi i Oyaymiedl mpodeccuoHalbHON
JCSATCIIBHOCTH, B 00JIACTH OHWOJIOTUH, MEIUIIUHBI, SKOJOTHH, TICUXOJOTHH, BETECPHHAPHUH,
CEJIbCKOT'0 XO0351CTBA;

— BIIaJICHHE HaBbIKaMU paboOThl ¢ MHOpMalUeld €CTeCTBEHHO-HAyYHOTO COJEp KaHMs,
IpEeACTaBICHHON B pa3HOW (opme (B BHJE TEKCTa, TAOJUYHBIX JaHHBIX, CXeM, Ipa(UKOB,
auarpamm, MoJenei, H300pakeHuil), KPUTUYECKOro aHaiu3a MH(POPMalUUd U OLEHKU €€
JIOCTOBEPHOCTH;

— YMEHHE HWHTETPHpPOBATh OWOJIIOTUYECKHE 3HAHUS CO 3HAHUSAMHU JPYTUX Yy4eOHBIX
NpPEeIMETOB; MHTEpeC K YINIyOJeHUI0 OHOJOrMYeCKHMX 3HAHUM M BbIOOpY OMOIOIMH Kak

npouIbHOTO TpeIMeTa Ha YPOBHE cpeaHero oomiero obOpa3oBaHust s Oyaymiei
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HpO(l)eCCHOHaHBHOfI JACATCIIBHOCTU B obiacTu 6I/IOJ'IOFI/II/I, MCIOWUINHBI, SKOJOTHUH, BETCPUHAPUH,

CCJIBCKOTO XO035MCTBA, MUINEBON MPOMBIIIJICHHOCTH, TICKXOJIOTHH, HCKYCCTBA, CIIOPTa - UMETh
YETKUE MPEACTABICHUS O MATEPUATHCTHUYECKONW CYIIHOCTH T€HOMOB JKHBBIX OPTaHU3MOB H
PETYIISIIINIO UX PaOOTHI;

— 3HAHME OCHOBHBIX (PAKTOPOB OKPYKAIOIICH Cpe/abl, BIHAIOIIMX Ha pa3BUTHE U
CYIIECTBOBAHUE )KUBBIX OPTAaHU3MOB, aJIaNTalluii K (DaKTOpaM OKpPYKArOIICH Cpebl;

— 3HAHME OCHOBHBIX MOAXOJOB OHMOTEXHOJIOIHMH, MCIIOJIb30BAHHUS €€ JOCTH)KECHHH B
COBPEMEHHOH JKM3HU 4YeJIOBEKa, OCOOCHHOCTH HCIIOJIb30BAHUS JKUBBIX OPraHU3MOB JIJIS
IIPOM3BOJICTBEHHBIX HYK/I YSJIOBCKA;

— B3HAHWE OCHOBHBIX TIOJXOJOB CEJIEKIIMH W OWOTEXHOJIOTHMH KYJbTYPHBIX PaCTCHHH,
XapaKTepU30BaTh TCHETUYECKH MOJU(DHIIMPOBAHHBIC pPACTEHHUSA, OICPUPOBATh IOHITHIMH,
ruOpuaM3aIus,  OTHAJCHHAas  TUOpHMau3alMs, HCKYCCTBEHHBIH  OTOOp,  I'eTepO3HC,
TpaHcopMaIus, MyTareHe3, TCHETHYECKOE peJaKTHPOBAHNCE;

— TOHWMAaHHE MOJICKYJISIPHBIX MEXaHU3MOB peall3alliK HACJICICTBCHHON HH(POPMAITUU H
YMEHHE CBOOOJIHO OIEPUPOBATH OCHOBHBIMHU TOHATHSIMH MOJICKYJIIPHOW OHMOJIOTHH H €€
COBPEMECHHBIX HAMPaBICHUH — IT€HOMUKH, METar€HOMHUKH, TPOTCOMHUKH,

— 3HaHHWE OCHOBHBIX 3a00JICBaHUI YeOBEKa, MEXaHHU3MOB HX Pa3BHUTHSA, CIOCO0aX HX
JUAarHOCTUKHU U JICUYECHHUS;

— (dopmupoBaHUE YMEHUS HCIOIL30BATh MOHATUHHBIN anmmapar ¥ CUMBOJIMYCCKHNA S3BIK
TCHETUKH, TPaMOTHOE IPHMEHEHHE HAyYHBIX TEPMHHOB, IMOHSATHH, TEOPUH, 3aKOHOB IS
00BSICHCHUST HAOIOAEMbIX OHMOJIOTHYECKUX OOBEKTOB, SIBICHUH M MPOIECCOB, TTO3BOISIOMINX
3QJI0KUTh (DYHAAMEHT HAYYHOT'O MUPOBO33PEHUSI.

B 11eHHOCTHO-OpHEHTAIMOHHOM cdepe:
— 3HaHUE, YTO MPUMEHCHHE COBPEMEHHBIX TEXHOJIOTHH MOJICKYJISIPHOW OHOJOTHH TO3BOJISICT
YCIIEIIHO pellaTh TaKhe 3JI000HEBHBIC MPOOJCMBI, KaK OXpaHa OKPYIKAIOIIeH Cpejibl,
COXpaHEHHE 37I0POBbS YEJIOBEKA, KOHTPOJIb M BOCCTAHOBJICHHE YKOCHCTEM.

TemaTuuyeckoe NJIAHUPOBAHUE

Monayab «OcHOBBI pacTeHHEBOACTBA» 7-8 Kiacchl (68 yacos)

Tewmbl OCHOBHOE COJIep>KaHNE Popma NpoBEACHHUS 3aHITHI
Tema 1. Bsemenue B Uro-Ttakoe pactenmeBoncTBO: | lIpakTmdeckas pabora «bouka
pacTeHneBoACTBO (2 ) OCHOBHBIE ¢daxTops! | JIuOuxa»
BbIpaIllBAHUSA pacreHui.
Hctopus pa3BHUTHUA
arpOXMMHUYECKUX 3HAHUU

(pab6otet M.B. Jlomonocoga, 1O.
Jlubuxa,  byccenro,  B.B.
Hoxydaea, K.A. Tumupsizena,
IT.A. KocTtriuera, J.H.
[pstHUITHUKOBA U JIp.).

Tema 2. [IpaBuina noctaHoBku | HccnenoBatenbekas pabora
ATpOTEXHUYECKHI arpodKCIepUMEHTOB. «®DaKToppl,  BIMAIOIIME  Ha
9KCTIepUMEHT (6 u) IlocTaHoBKa SKCIMEPUMEHTOB € | MpopacTaHue CceMsiH  (pocT

pacTeHUsMHA. BBIOOP TEMBI, | TIPOPOCTKOB)Y.
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COCTaBJICHUC THUIIOTC3bI, LICIIU U
3aJa4 SKCIICPUMCHTA 1o

BbIpalllUBAHUTIO paCTCHI/Iﬁ B

KOHTPOJIUPYEMOM cpene.
KonTtponu, MIOBTOPHOCTH,
MIPOBEJICHNE 9KCIIEPUMEHTA.

[InanupoBaHue SKCIEPUMEHTA.
Onenka pe3ynbTaToOB
IKCHEPUMEHTA. OcBoeHue

TCXHOJIOTUU KPYIJIOrogun4HOro

BBIpAIlMBaHUA  cajllaTOB |
MUKpO3€eJIeHI B
KOHTPOJIMPYEMBIX

HNCKYCCTBCHHBIX YCJIOBHAX.

Tema 3. Poup XUMHYECKHUX
3JIEMEHTOB B IMUTAaHUNA

pactenuii (20 1)

Uctounnku ¢ochopa mns
pacTeHusl. 3HaueHue
(bochopcoaeprarrx
coequHeHuil B Kietke. Poib
MaKpOIPTUIECKUX

dbochopa B
oOMeHe.

COEJIMHEHUI
SHEPreTHYECKOM
Bnusinue Kajust Ha
¢busnueckue CBOICTBa
MPOTOIIa3MBbI, Ha (PEPMEHTBI
YIJIEBOJIOPOTHOTO  OOMEHa,
cuHTe3 OenkoB u jp. Poib
Kajqus B MOJJCPKAHUH

HOHHOr0 OallaHca B TKaHSX,

B mporneccax
CaMOpETyJIALUY.
Perynaropnas 51

CTPYKTYypoOOpa3oBaTeibHas
poJib KanblusA. Y4YacTHE B

00pazoBaHuH KJICTOYHOH
CTEHKH, MoJyIep>KaHun
CTPYKTYpel ~ MeMOpaH H
peryssiuus ux
MIPOHUIIAEMOCTH. 3HAYEeHHE
Maraus B MeTaboiu3Me

pacTeHuil. Maruuii B coctaBe
xjopoduia,
XJIOpopWIIIa ¥ TeMOrIO0nHA

CXOJICTBO
KaK CBUJIETEIBCTBO
€UHCTBA  OPTraHUYIECKOTO
mupa. Cepa U ero OCHOBHBIE
COCIMHEHMS, WX pOJb B
CTPYKTYpPHOM  OpraHu3aiuu
KIICTKH, y4dacTue B
OKHUCITUTEIHHO-
BOCCTAHOBUTEIBHBIX

peaxiusx MUKpOdJIeMEHTHI.

[Mpaktuueckass pabora «CxeMsl
MUTATENbHBIX pacTBOPOB. Pacuer

VIS
PacTBOPOBY.

J103 ynoopeHuit
MUTATETbHBIX
IMpaktuueckas padora «IIpaBuiaa

CMEIIMBaHUs yI0OpEHUI»
[IpaxTnueckas padora «IIutanme
pacTeHuit: TEXHOJIOTHSI
NPUTOTOBICHUST ~ IHUTATENBHBIX
pacTBOpoB JUTsL pasHbIX
KynbTyp». [IpakTudeckas pabora
«MOHHUTOPHHI ~ MHMHEPAIBbHOTO
MUATaHUA pacTeHui».
[IpakTuyeckas pabota

«PactuTenpHas JAUArHOCTHUKa».
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[IpencraBienuss o  poiu
MHUKPO3JIEMEHTOB B
MeTaboIm3Me pacTeHuH.
OCOOCHHOCTH TOCTYIUICHUS
MHUKPO3JIEMEHTOB B
pactenns. CuHeprusM H
aHTaroHU3M 3JIECMECHTOB
MUTAHUS pacTeHui.
PactutenvHas auarHocTuka
U MEeTOAbl WAeHTU(HUKAINN
HeJ0CTaTKa/M30bITKa

3JICMEHTOB MTUTAHUSL.

Tema 4. Perynstopsl pocta
pacTeHMi. 3aluTa pacTeHu
(4 4)

[Tonatue o peryasTopax
pocrta pacTeHui.
CrumynsTopel  pocta  —
¢GUTOTOpMOHBI  (ayKCHHBI,
TUO0EPEIUTHHBL,

MUTOKUHHHBL). VHHOUTOpHI
pocCTa pacTeHUl: TPUPOIHbIE
(abcum3oBast  KHCIIOTa W

HEKOTOpbIE (eHonbHBIC
BelIeCcTBa (uxymapoBas,
KOpUYHas, CallULIUIOBas
KHCJIOTBI).  CHHTETHYECKHE

(MOpQaKTHHBI, peTapaHTEHI,
nedoManThl,  JCCUKAHTHI,

TepOUIIHIB).

DUTOMOHUTOPUHT U OLIEHKA
COCTOSIHUS pacTeHui.
CoBpeMeHHbIE CITIOCOOBI
MOHHTOPUHTA. ammra

pacTeHuil OT BpenuTeNeil:
OCHOBBI OOMeTO1a

[MpakTudeckas pabota
«DUTOMOHHTOPHHT W OICHKA
COCTOSIHUS pacTeHui.
CoBpeMEHHBIC CIIoCOOBI
MOHHUTOPHHT .

HWccnenoBarenbekas pabota

«BnusHue rerepoaykcuHa Ha
npopactanue (pocT Ha Pa3HbBIX
CTaJuAX, B Pa3sHBIX YCIOBUIX)
Pa3IUYHBIX PACTCHHID.

Tewma 5. Bognas, necuanas
Y MTOYBEHHAs KYJIbTYPhI, UX
MIPUMEHEHUE B
BBIPALMBAHUM PACTEHUH.
duznosorus pacrerwuii (8 u)

Bopnas, mecuanast v mouBeHHAas
KYJbTYpPBI, UX IPUMEHEHUE B
BBIPAILIMBAHUY PACTECHUH.
[IpoBeneHue BOJIbI B KOPHE U
cTebne pacteHuil. Bomubiid
PEXKUM pacTeHUI: CTPOCHUE
yCTBHIL: (DaKTOPHI, BIUSIOIINAE
Ha UX PACKPBITHE U 3aKPHITHUE.
3HaveHHE MEXaHU3Ma
peryJsiuy UCIIapeHUsl BIaru
pacteHueM. @OTOCUHTES —
YHHUKaJIBHBIH Mpolecc
pactenuil. TemHOBas u
cBeroBas (pa3el poTocwHTE3A.
3naueHune GoTocuHTE3A IS
YKUBBIX OPraHu3MOB. DaKTOpPHI
poCTa pacTEHUM: BO3yX U
aspanus. [logzemHoe qpixanue
pacTeHui: COCTaB OYBEHHOIO

[pakTudeckas paboTa
«KopneBoe gaBrneHue».
yereuiy. [IpakTryeckas pabora
«DyHKIIMOHAIbHASA
JIMAarHOCTHKA PACTCHUH 1O
AKTUBHOCTH XJIOPOILJIACTOBY.
HUccnenoBarenbckas pabora
«Ornpenesnenue xaopoduiia A
u b, ortenka
(hoTOCHHTETUYECKOU
AKTUBHOCTHU PAaCTECHUH 1
(haKkTOPOB, BIUSIOIINX HA HEEY.
[TpakTudeckas pabota
«Anpamms, CO2 u O2. Jlprxanne
pactenuit». [IpakTuueckas
pabota «JlpIxaHue pacTCHHIA:
OIICHKA MHTCHCUBHOCTHU
JIBIXaHUS PACTCHUIA U TIO/IOBY.
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BO3IIyXa, Ta3000MEH.
['a3000MeH npu OeCIIOYBEHHOM

BBIPALIMBAHNH.
Tema 6. KynbrypHsle pactenns. | Kak YeJI0BEK cran | Ilpaktnueckas pabota
CoBpemeHHBIE aCTeKThl | HCMONB30BaTh pacTeHus? Cesasp |  «MomuduKalmoHHast
cenexuuu (20 1) pasBUTHSA IUBWIN3ALUH | 3MEHUMBOCTEY. IpakTvueckas
YeloBeKa M OJOMAIlIHUBAHUS | paboTa «BhIparrBacM ropox».
pacTeHui. HomecTtukarusi.
HacnencrBeHHOCTH u
W3MEHYMBOCTh —  OCHOBHBIE

CBOMCTBA >KHBBIX OpraHnu3MoB.

N3MEeHUYHBOCTb. Bunapr
H3MEHYHBOCTb. I'en —
MaTepHuanbHbIN HOCHTETb
HAaCJICICTBEHHOCTH i
u3MeHUYuBOCTU. HyKiienHOBBIE
KHUCJIOTHI. Jlokanu3zanust

TEHeTHYECKOTO Marepraja B
kieTke.  JleneHue

Permmukamms JIHK. OcHoBHas

KJICTOK.

JlorMa MOJIEKYJIIPHOU
ouonoruy. TpaHCcKpUTIIHS.
Tpancnsus. MyTauumu.
Oddext OyTBUIOYHOTO
TOPIBIIIKA W TEHETHYECKOe
pa3HooOpazue. Uro  Takoe
reH0ank? 3adeM  COXpaHSTh
TeHETHYECKHE pecypehl

pactenuii? OCHOBHbIE CHOCOOBI
COXpaHeHUs TCHETHYECKHX
pecypcoB pactenwuii (€X Situ u in

situ). 3mayenue pabor H.U.

Baswunosa. 3aKkoH
TOMOJIOTHYECKUX PAIOB.
HeHTpHI MIPOUCXOXKICHHUS

KynbTypHBIX pacteHuii H.M.
Basunosa u I1.M. JKykoBckoro.
OCHOBHBIE METOJIBI CEJIEKIINH.

I'nbpuanzanus. dopmbl
otOopa. OCHOBHbIE
HaInpaBJICHUS CEJEKIINN:
yIy4lleHHe YpOKaliHOCTH,

YCTOHYMBOCTH K OMOTHYCCKUM
U abuoTtuyeckuMm (akTopam.
Ectes mu xu3Hp B mpoOupke?
buoTexHoOMOrUs  KYJIBTYPHBIX

pactenuit. Kak uenoBex MoxkeT

MOIU(DUIIUPOBATL  PACTCHHUS?
I'eneTnueckoe
peIaKTHPOBAHHE.
CoBpeMeHHBIE  TMOAXOABI |

JOCTHXXCHUS TCHCTUYCCKOTO

Pabouas mporpaMmma Kypca BHEYPOUHOU nmeATensHOCTH «bronorus ot A mo S»
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pellaKTUPOBaHUA PACTCHUI.

Tema 7. PacturenbHas HanzemHble u  mona3eMHble [IpakTnueckas pabora
npoaykuus (8 1) oprasbl pacteHuil. llober u «IIpenenbHO JIOIIyCTHMBIE
BHUJIOU3MEHEHHBIN no0er | KOHIEHTPaLuH IIAK) =
pacTeHHH. Crioco0Osl METO/IBI KOHTPOJIS
Pa3MHOXKEHUS pacTeHuH. 0€30MacHOCTH  PACTHTENbHBIX
[Monsitue 0 KayecTBE | MPOAYKTOB TUTAHUSD).
IIPOAYKTOB MTUTAHUSL. [IpakTnueckas pabora
[Tpo6aembt KOHKYPEHIIH «MeTonbl  OICGHKH KadyecTBa
OTEUYECTBCHHBIX  TPOAYKTOB | PaCTHUTEIBHOU MPOAYKIIHU:
IOUTaHUSI C  HUMIOPTHBIMHU. XpaHeHHe M  COXPaHHOCTb
Jloructuka JOCTaBKH M | TUTaTenbHBIX BemecTB» (IO
cpencTsa COXpaHEHUs | JOCTYITHOMY 00OpPYIOBAHHIO).
MPOAYKTOB MUTAHMUS.
Mukpo3eneHb: MONE3HOCTh U
TEXHOJIOTHAL. XUMHUUECKUI
aHanu3 mnpoaykuuu. OCHOBBI
cniekTpooToMeTpHH.
[loTeHunomeTpusi.
Xpomatorpadusl.
Monyab «buotexnoJiorus» 7-8 kiaccol (68 yacoB)
Tembl OcHOBHOE cojJiepxKaHue dopMa poBEACHMS 3aHATHI

Tema 1. Buorexuosorus
(49)

[ToHsTHE OMOTEXHOJIOTHH.
3aueM 4eI0BEKy
OHOTEXHOJIOTHH, B YEM HX
MIPEUMYIIECTBO TIEPe/T
XHMHYECKHM CHHTE30M.
OcHOBHBIE OMOOOBEKTHI
OHMOTEXHOJIOTHHU:
MIPOMBIIILJICHHBIC
MHUKPOOPTaHU3MBbI, KIIETKH U
TKaHH PacTEHUH, )KUBOTHBIX U
YeJIoBeKa, OMOKaTaIN3aTOPHI.
CerIpbe 11151 OMOCHHTE3a U
OIIEHKa €T0 OMOJIOTHYECKON
neanoct. OCHOBHEIE
WCTOYHUKY YTIIEPOa, a30Ta,
dochopa, MUKPOIIIEMEHTOB.
HccnenoBanre HOBBIX
WCTOYHHKOB CHIPhS (BKJIFOYAsS
BOIIPOCHI €T0
MpeBapUTeIbLHON
00paboTkm), pazpaboTka
HOBBIX IMUTATEILHBIX CPEJI, B
TOM YHCJIC BKIIFOYAIOIIHX
OMOCTHMYJISITOPHI B IPYTHE
AJIEMEHTHI YIIPABJICHUS U
ONTHUMH3AIINHN TTPOIIECCOB
ouocuHTE3a. MeTomb!
ONTHUMH3AIINN MTUTATEIBHBIX
cpen.

[pakTrdeckas paboTa
«[Tpumepb! MpUMEHEHUS
OHOJIOTHYECKUX OOHLEKTOB B
TBOCH JKH3HI.
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Tema 2. MukpoOuosorus
(12 9)

[TonoxxeHue NOPOKAPUOTOB B

CUCTEME OpPTaHUYECKOr0
MHpa. Crpoenue
OakTepuanbHON KIICTKHU.
Kmaccudukarmus — Gaktepuit.
Mopdomorus OakTepwii.
[IpocThie U CIOXKHBIC METOIBI
OKpaITHBaHHUI OakTepwii.
®dusunonorus OakTepuii:

NUTaHUe, [bIXaHWEe, POCT H
pasMHOXeHHE. 3HAKOMCTBO C
JIOMEHOM Apxen
(9xcTpeMo(UITBHOCTS,

0COOEHHOCTH CTPOCHHUS
KJIETKH). MOJIOUHOKHCIIOE U
CIIPTOBOE OporxeHwe.
dotoTpodHbIe u
XeMOTpo(HEIE OaxTepuu.
Kunerngeckoe ONKCaHUE
nporiecca

MHKPOOPTaHU3MOB.

pocTta

OKCHOHEHIIMATIbHAS  MOJIEIb

pocra. Kwunermka rubenm
MUKPOOPTaHH3MOB.
[laTorennsie OakTepuu.
UymHass mayoyka W dYepHas
CMepTh, OOTYJIM3M, CTOJIOHSIK,
TyOepkye3. Uctopust 60pbObI
c OaxTepHraIbHBIMA
UH(EKIUSIMH. Boitna
0OECKOHEUHOCTH:
AHTUOMOTHKH MIPOTHB
OaKTepHid. MexaHu3Mbl
IEUCTBUN AHTUOMOTHKOB.
MexxkierouHas
KOMMYHHUKAIWs OaKTepHid.
UyBcTBO KBOpYyMa.
IIpumenenue Oaxrepuit
yenoBekoM.  KuHeTnueckoe
OTIMCaHye O6mocuHTE3a
NPOIYKTOB
MHUKPOOPTaHU3MaMH.
Bakrepun,

KOTOpPbIE MOTYT

pasnaratb TUIACTHK.
Muxkpoopraiusmsl B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE — acCOLMAINN

pacTeHui ¢ MUKpOOpraHu3MaMu

JlaboparopHas paboTa
«DuKcHpoBaHHbBIC
penapaThbl OakTepuii.
Onpenenenne (dhopMbl
MPEII0KEHHBIX KYJIBTYD
MHUKPOOPTaHH3MOB,
UCTIONB3YSl TPOCTOH METOA
OKpaCKH. JlaboparopHas

pabora «CpaBHeHHE poOCTa
MHKPOOPIaHM3MOB Ha YalIllKe
0e3 ®m ¢  poOaBiieHHUSA

AHTHOMOTHKOBY.

Tema 3. DykaproTHyeckue
OpTaHU3Mbl B OMOTEXHOJIOTHH
(TUTeCHEBBIE TPHOBI, APOXKIKH,
Bogopocin) (12 1)

IT1ecHeBbIC TPUOBI IPOIYLIEHTHI
OHOJIOrNYECKH AKTHUBHBIX
BEIIECTB Oo6mmas

XapaKTepUCTUKA JIPOOKEN

JlaboparopHas pabota

«O0HapyxeHHe MIPOTYKTOB
CIIUPTOBOTO OpOKeHUs:

9TUJIOBOI'O CIIMpTa nu
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CaXapOMHMILIETOB. Uctopus | yriekucnoro ra3a».
WCIIONB30BaHus  Jpoxokeit B | JlabopaTopHas pabora
TpaguLUHUOHHOM OnoTexHonoruu. | «Habnronenne — pa3MHOXKEHHS
TexHomorun  BHHOAENUS M | JPOXIKEBBIX KIIETOK.
XJIe00TICUECHUS, [IpaxTrueckas pabota
CHeIaTu3UPOBaHHbIE pacel | «Ilomyuenue TBOpora u xedupa
JIPOACKEH. MeTtabonu3M | Ha OCHOBE MOJIOYHOKHCIBIX
Ipoxokeil. Peakiust cnupToBoro | Gaktepuii.

OpOKEHMUSL. [Nony4yenune

BTOPUYHBIX ~ MeTabOIUTOB B

JIpOXOKax. Hpoxoxn KakK

MPOAYLEHTHI OHMOTOILIHB.

ITony4enue LeneBbIX OENKOB B
JIPOJKIKAX. OcoOeHnHOCTH
BEreTaTMBHOTO M IOJOBOIO
Pa3MHOXEHUSL Y  JAPOXIKEH,
3HAaYCHUE HM3YYEHHS MUTO3a U
LIUTOKMHE3a A1 ONTUMHU3ALUH
NPOLECCOB  KYJIbTUBUPOBAHMS
JPOFOKEBBIX LITAMMOB,
MOHUMAaHUS MIPUYUH
MAaTOT€HHOCTU  JPOAOKEH U
rpuOOB, TOMCKa  MHUILEHEH
(GYHTHUIIMIOB ©  pa3pabOTKH
HOBBIX JICKapCTBEHHBIX
npenaparoB.  Bojgopociu  —
MEPCICKTUBHBIA  OOBEKT  JIJIst
MPOU3BOICTBA Oernka u
YIIJIEBOJIOB.

buorexHomornyeckue METOABI
OYHUCTKH TBEPAbIX, KHUOAKUX

OTXOIIOB u ra3000pa3HbIX

OTXOJIOB MIPOU3BOICTB.
CrouHble BOJIBI. CxeMbl
OUYHUCTKH. Bruodunbrpsl,
adPOTEHKH, METaHTEHKH,
OKCHUTCHKH.

AKTHBHBIM HJI W BXOJSAIIHE B
HETo MUKPOOPTaHU3MBI.
Ucnonws3zoBanue Bopopociell B
OYHCTKE CTOYHBIX BOJ.

Tema 4. HacnenctBeHHas HacnencrBeHHOCTH u [IpaxTnueckas pabora

uHbpopmarus (8 u) W3MEHYHUBOCTh — OCHOBHBIE «MonundukarmoHHas
cBOiicTBa KUBBIX W3MEHYHBOCTH (JIUCTHSI, UTOJIKH
opranu3MoB. M3MEHUMBOCTS. c OJHOTO JiepeBa)».
Bunsl m3menunBocth. I'eH — [MpakTnueckass padora «['em —
MaTepraIbHBIN HOCHTEIb WHCTPYKIUS 1T0 COOpKE KIIETKH
HAaCJIEACTBEHHOCTHU u (Ha oucepe Wi
M3MEHYHUBOCTH. KOHCTPYKTOPE)».
HyxnennoBsie KHCJIOTHI.
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Jlokanm3amnus TeHEeTHYECKOTO
Marepuana B KJIETKE.
Jlenenue

Pemmukanus IHK. OcHoBHas

KIICTOK.

JIoTMa MOJIEKYJIIPHOU
omomornu.  TpaHCKPHUIIITHS.
Tpancisuus.
Myranuu.
Tema 5. Bupyconorus (6 1) ITonoxenue BHUPYCOB B | IIpocMOTp  JOKYMEHTAJIBLHOIO
CHUCTEME OpPraHMYecKoro mmpa. | ¢uibMa 0 BUpYCax.
Crpykrypa wu  xummdeckuit | IIpakTtmueckas pabora. «Metox
COCTaB BUPYCOB. | pasBeleHui». IIpaktudeckas
Knaccudukarms BHPYCOB. | pabora. «TurpoBanue
Pemponykuus BHUPYCOB. | OakTeprodaroBy.
Bupycsr - BO30yTUTENH
WH(EKIINOHHBIX Oome3Hei.
OnxoBupycsl. bakrepuodaru:
CTPOCHHUE, CBOMCTBA,
npuMeHenue. buonoruueckue
METO/TbI OOPLOBI C BUPYCAMHU.
Tema 6. 'ennas OcHoBbl TeHHOW wuHXeHepuu. | [IpakTmueckas pabora
HWHXXEHEPUS U Bexkropa. Crenuduyeckue | «IHAOHYKIEAa3bl  PECTPUKLIUU
ouorexHosoruy (8 u) (bepMeHTEHI Oaktepuii. | (pabora ¢  HYKICOTUAHBIMH
bruorexHomoru  MPOAYKIMHU | MOCIEI0BATEIBHOCTIMU Ha
OenkoB B OakTepHalbHBIX | Oymare)y. [IpakTuueckas
KYJIBTYpax. Hoctwxenus | pabora «l'eHHBIE HOXHHUIBI -
TeHHOH WH)XCHEPHH u | CRISPR/Cas (MoaemupoBaHue
OMOTEXHOJIOTHH. Ha Oymare)». Urpa-guckyccus:
CRISPR/Cas — cwucrema «Bopiurpait TpaHT Ha co3gaHue
aJlalITUBHOTO AMMYHUTETA I'MOw.

Oakrepuit u apxeir. ['MO.

Meroas! nonyuenus ['MO.
Tema 7. buotexHonoruu B JlomecTHKaus OCHOBHBIX Huckyceus  «JloMectukanus,
YKUBOTHOBOJICTBE (8 1) JIOMAIIHUX JKUBOTHBIX; BCE JIM PAaCTEHUs] U >KUBOTHBIE,

COBpPEMEHHBIE IKCIIEPUMEHTHI
M0 JOMECTUKAIIUH KUBOTHBIX
(ucumia, HOpKa W Ap. —
9KCIIEPUMEHTBI Hay4JHOMU
IITKOJIBI aKazieMuka bemsena).
CoBpeMEHHbIE  METOABI B
YKUBOTHOBOJICTBE:

TpaHCIUIAHTAlUs 3MOPHOHOB,
XUMEpHBIC JKUBOTHEIE,
kimornpoBanre.  OCHOBHEIE

OOJIE3HH JKMBOTHBIX H POJib

MMaTOrE€HHBIX

MHKPOOPraHU3MOB u
Mapa3uToB B pasBuTUn
3a00J1eBaHUI JIOMAIITHUX
KHBOTHBIX U OCHOBHBIX

Mepax O0psOBI ¢ HUMH, POJh
MOJIE3HBIX MUKPOCHMOHOHTOB

KOTOpPBIC  JKHUBYT PpsIOM C
YCIOBCKOM UM

OoJIOMAaIHUBAOTCA? MOXXHO U

CUHTATh TapakaHa
OJIOMAIITHEHHBIM YKUBOTHBIM?).
[IpakTuueckas pabota
«Meronuka KJIOHUPOBaHUS
(MonenmupoBanue Ha Oywmare).
[IpakTuueckas pabota
«CocraBnenne pammoHa

IUTaHUAg JKHUBOTHOI'O, PACYCT
pacxoa0B HA COACPIKAHUCY).

Pabouas mporpaMmma Kypca BHEYPOUHOU nmeATensHOCTH «bronorus ot A mo S»
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B OpraHu3Me
[TonoxurensHOE U TOOOYHOE

KNBOTHBIX.

(oTpHumaTenpHOE)
BO3JICHCTBUM aHTHOMOTUKOB
Ha OPraHU3M B XOJIC JICUCHHUS
JKUBOTHBIX; IIETTH W 3aJa4u
BETEPHHAPHH.
bruotexHoNmorust  KOPMOBBIX

Ipernaparos.

Tema 8. BHOTEXHOIOTHH B
pactenueBoacteel0 u)

Kak yenoBek moxer
MOAUHUITAIPOBATH PACTCHU?
I'enHas nHXEHEPUs PACTCHUMN:
UYro Takoe reHeTHYeCKast
WHXEHEPUS pACTECHUM.
TpaHcreHHbIe pacTeHusl.
Meroapl OTy4YEHUSL.
O6pazoBaHue OImyxoJen y
pacteHuii. ArpoOaKTeprabHas
tparcopmanus: Ti-Tma3Mub.
I'enst T-IHK. MonekynsapHo-
TeHETHYECKUE MEXaHU3MBI
TpaHcpopmanuu. ['eneTnaeckoe
pelaKTHUpPOBaHUE.
CoBpeMeHHBIE TOAXObI U
JOCTHKCHUA T'€HETUYCCKOI'O
PEeIaKTUPOBAaHUS PACTECHHH.
EcTb 511 xu3Hb B IpoOupKe?
buorexHos0rns KyJIbTypHBIX
pacTeHUH.

[IpakTudeckas paboTa
«BpipamuBaem ropox. Kax
MPOBECTH CKpPEIIMBaHHE Y
ropoxay. [Ipaktudeckas padoTta
«["eHOMHBIE HOKHHULIBI
(MonmenupoBaHue PabOTHI
cucrembl CRISP-Cas).
HUccnenosarensckas pabora
«BplIpaliuBanue pacTeHUul B
poOupKe» (MOKHO
BOCIIOJIB30BAThCS Pe3yIbTaTaMu
MpeAbIIYIINX 3KCIIEPUMEHTOB
110 COCTaBJICHUIO IIUTATCIIBbHBIX
PacTBOPOB ISl PACTCHUN ).

Mopayabs «MoJsiekyJisipHbIe 0CHOBBI (pu3nosi0ruu U papmakoaorum» 9 kiacc (68 yacon)

Tembl

OCHOBHOE cOJepKaHNe

dopma NpoBeAEHUS 3aHATUI

Tema 1. ®usnomornyueckas
xumust (20 1)

Beenenue. buorenunnie
JIEMEHTHI: opraHoressl: O,
C, N, H. AxruBHbie Qop™MBI
KHCIIOpOJa, WX MOJy4YeHHE,
HEeUTpanu3amnusl.
Makpo3JIeMEHTBI:
MIPOLIEHTCOAEP KaHUS B
OpraHusMme,
GbyHKIHS,
npoaykrax nuranua. Ca2+ -

BBITIOJTHSICMAs
CoIepKaHue B
CBSI3BIBAIOIIIIE OeKH,
JCTIOHNPOBAHUEC KaJIbIysd,
perynsius ypOBHS KaJbIUs B
OpraHm3Me: TOPMOHBI TOYEK.
Mg — ctpoenue xnopoduina,
€ro aKTHUBalUMs COJHEYHOM
sHeprued. MUKpPOdIEMEHTHI:
B KaKuX MOJICKYJIax

COACpIKATCH, BBIIIOJIHACMAA

HUccnenosarensckast pabora
«KonmnuecTBeHHast OLIEHKa
COJIEpKaHUSI MHUKPOIJIEMEHTOB
WM BHTAMHHOB B ITHIIEBBIX
MPOAYKTax».»

3aHATHUC «I/IsyquHe AKTUBHOCTH

[IpakTryeckoe

aMuUJIa3bD). HpaKTI/ILICCKOC

sanaTHe  «J{uanmm3  (kietodka
Tpayoe)».

Pabouas mporpaMmma Kypca BHEYPOUHOU nmeATensHOCTH «bronorus ot A mo S»
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GyHKIUS,  COAEp)KaHHEe B
MPOIYKTAX MUTaHU.
ITocnenctBusi mepeno3upOBKU
MuKpodiementamu. Fe —
yCBauBaeMblIe THTIBI
COETMHCHUI JKelresa.
I'emonpoTenHbI, TeMOIMAHNH,
uToxpombl. Cu — yCBOGHHE U
TpaHCIIOpPT  Meau.  benkwu,
cojepKalue MeEb.
[Tatonoruueckue CUHAPOMBI
Menke u Bunbscona,
CBSI3aHHBIE C METAa0OIM3MOM
Meau. ToxkcuuHble DJIEMEHTEHI
[Tepuonnueckoi cucTeMsl JIst

opra’usma. Bnusinue
HEJI0CTaTKa Makpo u
MHUKPODJIEMEHTOB Ha JKUBBIC
OpraHu3MBl. Kupsr.
3aboneBanus YeIIoBeKa,
CBSI3aHHBIE C HAPYIICHUSIMHA
JKUPOBOTO oOMeHa.
JunciunuaeMund.  YTIIEBOJEBL.
3aboneBaHus YeNoBeKa,
CBSI3aHHBIC C HAPYIICHUSIMU
YTJIEBOIHOTO oOMeHa.
Caxapubiii  auaber. benku.
Crpoenue. 3aboneBanust
YeloBeKa,  CBS3aHHBIE  C
HapyIICHUSIMH 0eKoBOTO
oOMeHa. DyHKIUU OEIKOB.
DepMEHTHI. Mexanuzm
JeHCTBUSL. Knaccer
(epMEHTATHUBHBIX  PEaKIIHH.
KodepmenTsr. Burtamunsl
JKUPOPACTBOPUMBIE,

BOJIOPACTBOPUMEIE.

[IpeBpanienye BUTAaMHUHOB B
aKTUBHBIE (hopmbl
Ko(hepMEHTOB. ABUTAMHUHO3BL.
OcHoBHBIE THUTIBI
MeTabOMMYECKUX  PEaKIUH.
buosneprernueckue
npoueccsl. ['mukonu3. ukn
Kpebca. llemp  mepenoca
JJIEKTPOHOB. Oxwucnenue
JKUPHBIX KUCIOT. KaTabommm
aMHUHOKHCIIOT.
I'moxoneorenes. Cunres
VIJICBOMIOB, OEJIKOB, JKHPOB.
Mertabonutuueckue
3aboneBanus. [IpakTuueckoe
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3aHATHE:. «PELICHHE 337a4 Ha
SHEepreTHYeCcKui 00MeH»
Krnerka. [TorsTre MeMOpaHBL.
Oynkuun  mMemOpaH.  Buasr
TpaHCIOpTa B KIIETKY.
MeMOpaHHBIE

3aboseBanus

OpraHOHIHI.
CBsI3aHHBIE C
HapyIIeHHEM
MeMOpPaHHBIX

paboTHI
OpraHe,
0osie3HM HaKOIUICHUS. THIIBI
KOHTaKTOB MEXIy KJIETKaMu.
3Ha4yeHue MEXKIJIETOYHOM
KOMMYHHUKALUH AJIS1 300POBbS
opranm3ma. Anpo. VYpoBHU
YIIAKOBKH XpoMaTHHa.
XPpOMOCOMHBIE ~ TEPPUTOPHH.

HemeMOpaHHbBIC OpraHOu/IbI.

Tema 2. MonekynspHas
ouomorus (20 u)

OCHOBHBIE BEXH DPa3BUTHS
MOJIEKYJIAPHON Ouosioruy.
Hyxneunossie KHUCJIOTBL.
OcHoBHBIE MPUHLUIIBI
CTPOCHUS. Marpuunsie
CUHTE3HI. Pennukanus —

OCHOBa KJIETOYHOTO JIEJICHUS.
ITpuHnUnEl peIlLIMKanuu.
Mytauuu. UYTo  BBI3BIBAET

n3MeHeHus: B crpoennu JTHK.

ITpuHnUnEl penapanuu.
Tpanckpumnuusi.

I'enetnueckuii KOJI.
Tpancnauus. Opranuzanus
reHoma BHPYCOB

IIpoTHBOBHUpYCHBIE CPEACTBA,
MEXaHM3Mbl WX JICUCTBUS.
Opranm3anus reHoMa
Oakrepuii
AHTHOaKTEpUAITEHBIC
Mpenaparsl. Opraam3arus
reHoMa JyKapuoT I'eHoMHOe

pEeIaKTHPOBAHHUE.

[IpaxTuueckas pabora
«Brigenenue JIHK n3 Gananaw.
pabota

MalllhnHa

[IpakTnueckas
«PermukaTuBHAs
(urpa- JIEMOHCTPALIU )».
[MpakTuueckas pabora «[II[P
(Momenp  aMrmmudUKaUs Ha

Oymare)».[IpakTrueckas padora

«Cuna MPOMOTOpPAY.
[IpaxTHueckas pabota
«Pemenne 3a1a4 Ha
TeHETHYECKUH KOI».
[IpaxTrueckas pabota
«DonguHr OEJKOBY.
UccnenoBarennckas pabota
«Pacripocrpanenue

AHTHOMOTHKOPE3UCTCHTHBIX
OakTepuii».

Tema 3. @apmaxosorusi (28 1)

Buner B3aNMOJICHUCTBHUS

JIEKApCTB. Cuneprusm u
AHTAaroHnusMm I1pu COBMECTHOM
JIEHCTBUH JIEKapPCTBEHHBIX
BEIIECTB, WX Pa3HOBHUIHOCTH
TpancmemMOpaHHBIN CUTHAIMHT.
Tunsl KIETOYHBIX PEIENTOPOB.
MewmOpaHHBIE: HWOHHBIC
KaHajbl, KaTAIUTHYECKUE U
comnpsbkeHHble ¢ G-Oenmkamuy;
BHYTPHUKJICTOYHBIE:

OUTOINIA3MaTUYCCKUC n

[IpaxTrueckas pabora
«['mcTonornyeckne npenapatsl
MMMYHHOU CHCTEMBD».
[IpakTHueckas pabota
«['mcTonornyeckne npenapatsl

HEPBHOM CUCTEMBI».
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sfepHble. MeXaHu3MBbl JIUTaH/-
PELENTOPHOTrO
B3aUMOJICUCTBUS.
CeneKTUBHOCTD
(M30MpaTeTbHOCTh) JACUCTBHS,
CBS3b «XMMHYECKasi CTPYKTypa
- (hapmakooruueckas
aKTHBHOCTD BEIIIECTB»
DapMaKoIOruIecKon
MOTYJISINU CHHANTHYECKON
XOJIMHEPTUYECKON  Iepeayu.

MonekynspHbIi MEXaHNU3M
IEeiCcTBUA u
(hapMaKoJIOrHMUECKUe CBOHCTBA
M- XOJIMHOOJIOKATOPOB,
TaHTIINOOIOKATOPOB u
Kypapenogo0HbIX CPEZCTB.
®dapmakonoruieckas
peryiianusa AKTUBHOCTH
aJIpEHePrUYecKOoro  CHHarca.
AIpEeHOMUMETHKY,
aZpeHO0I0KATOPEI,
CHUMITaTOJIUTUKY.

MonekynsipHast (hapMaKoJIOTHs
AHTUAJUIEPTUYECKUX  CPEACTB.
'ucramuHOBBIE pELEnTOpHI:
TUIIBL, MOJIEKYJISIpHAst
opraam3anus. CTaOuiIu3aTopbl
MeMOpaH  TYYHBIX  KIJIETOK:
MOJIEKYJIIPHBIN MEXaHU3M
JIeUCTBUSI, 0COOEHHOCTH
KIIMHUYECKOT'O IMPUMCHCHUA,
TOYKU MPHUIIOKCHUA IIGf/iCTBI/IH
WHTHOUTOPOB JIAMATHBIX
MEIUATOPOB. Mexanuzm
JNEUCTBUSI U NPUMEHEHUE
MpenapaToB, CTUMYJIHPYIOMIUX

MIPOIIECCHI MMMYHUTETA.
®dapmakoaorudyeckas
XapaKTepUCTHKA
MHTEPJICHKUHOB:  TOJyYeHHE,
MEXaHU3M neicTBus,
IIPUMEHEHHUE. OcHOBBI
naTo(U3N0IOTUN
octpodazoBoro OTBETA,
MeanaIys BOCTIAJICHUSL.
MonekynapHsIit MEXaHU3M

MIPOTHBOBOCIIAIUTEIIBHOTO
JIeHCTBUSA
TTFOKOKOPTHKOCTEPOHIOB,
HECTSPOUTHBIX
MPOTUBOBOCTIAIUTEBHBIX
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cpeacts. IloHsTHE 0 HapKO3€ U
HapKO3HBIX npemnaparax.
Knerounsiii u HEPBHBIN
Hapko3. ®apmakosiorudeckas
XapaKTEepUCTUKA  OTAEIbHBIX
TPYIII HAapKO3HBIX  CPEICTB.
IlocnenoBaTenbHOCTD IEHCTBHS
Ha ICHTPAJbHYK) CHCTEMY.
®dusnonornyeckuii CoH; (hasbl
cHa. Buapl HapyuieHudl cHa
[lonsiTHE O MEAMKAMEHTO3HOM
CHE M CHOTBOPHBIX Ipernaparax
(rumHOTHKAX). MoOJeKyspHbIe
ACIEKTHI HOITUTICTIITUH.
OmnuatHble  pelenTophl, UX
THIIBL. DHKedamTuHbI u
SHAOPPHUHBI -  SHIOI'CHHBIC
JIUTaHIbl ONUATHBIX
PELenTopoB.
AHTHIICUXOTHYECKOE IEHCTBHE,
BIUSTHHIE Ha (dhyHKIIIO
3KCTpAUpPaMUIHON  CHUCTEMBI,
SMOIMOHATBHYIO cdepy,
PBOTHBIA LEHTP, apTepUAIBHOE
JIaBJICHUE, LIEHTP
TEPMOPETYJISLIUU.
MonekynspHble ~ MEXaHHU3MBbI
JehcTBUA HEUPOJIETITUKOB,
BIUSHHE Ha J0()aMUHOBEIE,
CEPOTOHMHOBBIE, aJPEHO- W
TUCTAaMUHOBBIE PELIENTOPBI, UX
JieiicTBrE Ha KJIETOYHBIE
MeMOpaHbl, Ha JCTIOHUPOBAaHHE
TKaHEBBIX MOHOAMHHOB.
ITorennuan-3aBUCUMEBIE
HaTpUEBBIE KaHaJbl KakK
MHUIIIEHH JEUCTBUS MECTHBIX
AQHECTETHKOB. Crioco6st
WHTHOUPOBAaHUS  TIOTEHIMAI-

3aBHCHUMBbIX HaTpPUEBBIX
KaHaJIOB MECTHBIMHU
AHCCTCTUKAMM.

Monayas «MosekyJsipHble OCHOBBI cejieknnm» 9 kiace (68 yacos)

Tembl

OCHOBHOE coJiepKaHNue

dopma NpoBEAEHUS 3aHITUI

Tema 1. MonekynsapHas
onomorus (20 u)

OCHOBHBIC  BEXHU Pa3sBUTUA

MOJICKYJIIPHOM OmoJToTHy.
HykneunnoBbsie KHCJIOTBHI.
OcHoBHBIE MIPUHLIUTIBI
CTPOCHHS. MaTtpuunsle

CHHTC3BbI. PGHJ'II/IKaLII/ISI —

[Ipaktuueckas padora «Monens JJHK-
opuramu». IIpakTudeckas pabora
«OmnpeneneHrne KadecTBa MpenapaToB
JIHK c TIOMOIITBIO
cnekTpooToMeTpurn» (Ipy HAJTHYUH

obopynoBanus). [Ipaktuueckas padorta
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OCHOBa KJIETOYHOI'O [EJICHHMS. «PemnukaruBHas ~ MamuHa  (Urpa-
[MpuHOMIEL pEIUINKALIH. JIEMOHCTpaLys)». [IpaxTnueckas
Mytanuu. Yto  BBI3BIBaET pabora «[11P (Momens
n3MeHeHus B crpoennu JTHK. amrndukanus Ha Oymare)».
[TpuHLIMTIBL pemnaparuu.
Tpanckpumnus.
I'enetnueckuii KOJ.
Opranuzaiys reHoMa BUPYCOB
[IpoTuBOBHUpYCHBIE CpENCTBA,
MEXaHU3Mbl HX  JACUCTBHA.
Opranm3anus reHoMa
OaxTepuii
AHTHOaKTEpHAEHBIC
Mpenaparsl. Opranuzanus
F€HOMa 3YKapuoT I'eHoMHOe
pelaKTHpOBaHUE.
Tema 2. Monexynspusle | Ilpenmer reneruku. Kpatkas | Ponesas urpa «Annenn.
0CHOBBI reHeThkH (20 1) HCTOPUS pasButus | HccrenoBaTenbCeKuid MTPOEKT
MIpEICTaBICHUS 0 | Mytarenssie ¢aktopsl. PomeBas urpa
HacnencteeHHoctd. Ot reHa k | «Cyzab0a KIIETKHY. I'ensr-
NPU3HAKy: KaK PpacKpacuTh | MEPeKIII0YaATENH. [IpakTuueckoe
koTa. Yrto takoe npusHak? [IyTs | 3amaHue «ANTOPUTMBI AL KJIETOK).
oT TeHa 1o mnpusHaka. | IIpaxkTuueckoe 3a7jaHne
MyTrauuu. Amnemn. | «EnuHo0oOpa3ue mepBoro mOKOJICHHUSD».
I'etepo3urorsl u romosurotsl. | IIpakThueckoe 3a/1aHKE
JomunanTtHele U peueccuBHble | «Pacmierenue BO BTOPOM
aNJIesny. I'ensr CTPOSIT | TIOKOJICHHM.
OPTraHu3M. Bxutouenue 51

BBIKJTFOUEHHE OOJIBIIOT0 Habopa
reHoB. Kak KJeTKU ITOHMMAIOT,
KaKue TeHbl JOJDKHBI PadoTaTs.
HuckperHoe HaCJICI0BaHNE
MpU3HAKOB. 3aKOHBI MeHmens:
ONVH Te€H - OJWH TMpHU3HAaK.
Cxema CKpemmBaHUs. 3aKOH
eanHooOpasus ruOpUI0B
MIEPBOTO 3akoH

pacIIeTIIeHUs

MOKOJICHUSL.
Mpu3HaKa BO
BTOPOM IIOKOJIEHUH. 3aKOHBI

Mennensa: HECKOJIBKO I'€HOB -

HECKOJIBKO MIPU3HAKOB.
JurubpugHoe  CKpeluBaHUe.
HeszaBucumoe pacxoxxjaeHue
XPOMOCOM. CueruieHHoe
HaCJIeJIOBaHHE.

Bzaumoneiicteue TEHOB.
AnnenbHOE W HeaJUIeNIbHOE.

Ompenenenne mona. IlomoBeie
xpoMocoMmbl. CaMIlbl M CaMKH.

Biusinue (hakTopoB
OKpY>Karomieu cpebl.
XpOMOCOMHOE  OTIpENEICHHE
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noja. IlonoBble XPOMOCOMBI.

[Mpobnema monoaHUTETHHON X-

XPOMOCOMBI y  SKCHIIMH.
Tpex1BEeTHBIE KOIIKH.

Tema 3. MomnexynspHsie I'ensl B MOMYJISALUSX [IpakTnueckoe 3amaHue «HacToThl

OCHOBEI ceJIeKInu (28 1) BEJIMKOE paBHOBecHE. aJieNieil, TEHOTHIIOB U ()EHOTHIIOBY.
[onynsauus. YacToThl Uccnenoparensckue paboTHI
BCTPEYAaEMOCTH TIPU3HAKa U «MopaupuKanmoHHasT  M3MEHYUBOCTH

amens. YpaBHeHUe Xapau-
BaiinGepra. [omynsmn
MECHSIOTCS: YHUCIICHHOCTD,
MHTpALHs U BBIOOp Cympyra.
@DakTopbl, KOTOPBIC BBHIBOASAT

MOIMyJIAOUI0 W3 PaBHOBECHUSA

Xapnu- BaiinGepra.
UHCneHHOCTh  MOMYJISIHH.
PomeBass  wrpa  «Oddexr
ocHoBarens». [peid reHoB.
MyTanuu. Hecnyuaiinoe
CKpELIMBaHUE. N3onsuus.
[onynsauuun MEHSIOTCSL:
€CTEeCTBEHHBIN otOop.
MexaHu3m JIEUCTBUS
€CTEeCTBEHHOTO otbopa.
JBroxymmii otOop.
MoaudukannoHHas
N3MEHYUBOCTD.
Cratuctuyeckue
0COOEHHOCTH
MOIU(PHUKALMOHHON
W3MEHYUBOCTH.
Hacnenosanue

KOJINYECTBCHHBIX MPHU3HAKOB.
KomnnuecTBeHHBIE IIPpU3HaKU.
CpenoBas
MpHU3HaKa.

HU3MEHYHUBOCTh
Koaddumment
HAcJIeAyeMOCTH  MpU3HAaKa.
OtBer Ha otTO0p. Ilomck
TE€HOB KOJTMIECTBCHHBIX
MIPU3HAKOB.
OIHOHYKIICOTHIHBIC
BapuaHThl TeHoB. JHK-uwum.
[TonHoreHOMHBIN aHAIIN3
accormarmii.  «OMBD»  Haf
TEHOMOM. [Toctrenomuas
apa. OOparHas

«OMHKCHBIE» HUCCIICIOBaHUAA.

T'CHCTHUKA.

ITpoteom, METab0JIOM.
Jomectukanusi ©  UEHTPHI
TeHETUYECKOTO

pazHoobOpaswsl. [Toucku
pacTeHuil C  «XOpOIIUMI»

pacTeHHid B TIpeleax Ballero Mecrta
KHUTENbCTBAY. [IpakTHyeckoe 3a1aHue
«ArpoHoMbI». [IpakTHueckoe 3anaHue
pAIBI
HACJIEICTBEHHOW U3MEHUYHUBOCTID.

«["oMoJtornueckue
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IIpU3HaKaMu Ui 4YCJIOBCKA.

Hentps Te€HETHYECKOTO
pazHooOpaswsl. Huxomnait
HBanosuu Basuios.

Cenexuusi. KomOunanmonHas
U THOpPHAHAS  CEJEKITHS.
I'erepozuc. CoxpaHute u
W3YYUTH T€HBI, YTOOBI MEHATH
oynymee. Kak mnpaBuibHO
XpaHuUTh TeHbl. Komiexmmn
TEHEeTHYECKUX pecypcoB
pactenuid. [IpakTukym w/mnm
HCCIIEAOBATENBCKUM POEKT:
Meroapl  KyJIbTUBHUPOBAHUS
in vitro and coxpaHeHHs
TeHETHYECKUX pecypcoB
pacTeHuil U UIsl yCKOPEHHOMN
CEJIEKLIUU TI'enetnueckue
LIEHTPHI B Haillel ctpane. ['ne
3aHUMAIOTCA TE€HETUKOM H
T€HOMUKOU st HYX]
CEJIbCKOTO XO35IICTBA.
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