®EJEPAJIBHOE T'OCYJIAPCTBEHHOE BIOJI)KETHOE OBPA3OBATEJIbHOE
YUYPEXKJIEHUE BBICIIEI'O OBPA30OBAHUS «TBEPCKOH I'OCYJAPCTBEHHbBIN
MEJIUIMHCKAN YHUBEPCUTET» MUHUCTEPCTBA 3JIPABOOXPAHEHUSA
POCCHIICKOW ®EJEPAIIUA

PABOYAS ITPOI'PAMMA
KYpca BHEYPOUHOIi e TeJIbHOCTH

«buogorus or A no SI»

7-9 kaace
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IosicHuTeNLHAA 3aNINCKA

AKTyanpHOCTh M Ha3HaueHue nporpammsl. [Iporpamma pa3zpa®oTaHa B COOTBETCTBHHU C
TpeboBanusMu denepaabHOro rocyAapcTBEHHOIO 00pa3oBaTENbHOIO CTaHJApTa OCHOBHOTO
oOuiero oOpa3oBaHUs, OPUEHTHPOBAHA HA OOECHEYEHHWE WHIUBUIYAIBHBIX IMOTPEOHOCTEM
oOyyaromMxcsi M HalpaBieHa Ha JOCTH)KCHHE IUIAHHUPYEMbIX pPE3YylIbTaTOB OCBOCHMS
IpOrpaMMbl  OCHOBHOTO  00miero oOpa3oBaHHMs € Y4YETOM BbIOOpa  y4aCTHUKaMU
00pa30BaTENIbHBIX OTHOILIEHUH KypCOB BHEYPOUHOU NEATENBHOCTH.

AKTyanpHOCTh peall3allid JaHHON HporpaMMmbl OOYCIIOBJIEHa caMOil OCOOEHHOCTBHIO
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, O0OIIECTBEHHOM >kKM3HU. [loATOMY BaXKHBIM JJIIEMEHTOM pa3BUTUS JIMYHOCTH
oOyuatorierocs siBisieTcs (OpMUPOBAHUE OCHOBHBIX HABBIKOB IMPOEKTHO- MCCIIEI0BATEIBCKOM
JESITEIIbHOCTH.

[Iporpammoii npenycMoTpeHo (GOPMUPOBAHUE COBPEMEHHOI'O TEOPETHUECKOTO0 YPOBHS
3HaHUHM, a TaKKe M MPAKTHUYECKOro OIbITa padoThl ¢ JIAOOpPaTOpPHBIM O000pPYHAOBaHUEM,
OBJIaJIECHUE TPUEMAMH  HCCIEOBATENbCKOW  JEATENbHOCTH. MeToapl  OpraHu3aluu
0o0pa3oBaTeNbHON M HAyYHO-HCCIIEIOBATEIbCKOM  JESATENBHOCTH  NIPEAyCMaTpUBAIOT
dbopMupoBaHue y OOy4YarOIIMXCS HECTAaHAAPTHOTO TBOPYECKOTO MBIIIJICHUS, CBOOOJbI
CaMOBBIPXXEHUSI U UHIMBUTYAIbHOCTH CYXKIACHUM.

JUis  monHOro ydera mOTpeOHOCTEH ydamiuxcss B HPOrpaMMe  HCIOJb3YeTCs
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 NpoUCXOIUT (POPMUPOBAHNE MMO3HABATENBHON U MPOPECCHOHATIBHON COCTABISAIOLIEH
JUYHOCTH, TIOMOTaeT Yydyaliemycs B ONpeleleHUH OyAylmero >»XHU3HEHHOTO 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 YHCIIC MMPAKTHYECKUX HABBIKOB, & TAK)KE MOTUBUPYET ydalIerocs Ha
poOpPUECHTALIUIO.

[IporpaMma HameneHa Ha TOMOIIb pPeOEHKY B OCBOCHHH OCHOB OpraHM3allud |
OCYILIECTBJICHNSI COOCTBEHHOW MPOEKTHO-UCCIIEIOBATEIBCKON JEATEIBHOCTH, a TaKXe B
IpUOOPETEeHNH HEOOXOIMMOTO OTBITA I Pa0OTHl Ha/l MHAWBUAYAIBHBIM HCCIEIOBAHUEM WU
npoekToM. [Iporpamma momoxkeT pebeHKy B Ooyiee TITyOOKOM M3y4eHHH WHTEpECYIoIeil ero
00JTacTH eCTECTBEHHBIX HAyK, a TaKXKe B MPHOOPETEHHH Ba)KHBIX COIMAJIBHBIX HABBIKOB,
HEOOXOIMMBIX 7Sl MPOAYKTUBHOHN COIMANU3alnuu U (POPMHUPOBAHUS TPAXKIAHCKON TTO3UIIH:



— HaBbIKa CAMOCTOSITENIBHOTO  PELIEHUS  aKTyaJbHBIX  MCCIEJOBATENbCKUX  HIIU
MPAKTUYECKUX 3a/1ay, BKJIIOYAIOMIETO B ce0si YMEHHE BHJETh U aHAIM3UPOBATH MPOOJIEMBI,
HY)KJAIoUIMecss B PEIICHUH, YMEHHE ACTalbHO MpopadaThiBaTh U PEATU30BBIBATH CIIOCOOBI
paboThl C HUMH, yMEHHE IUIAHUPOBaTh COOCTBEHHYIO pabOTy U  CaMOCTOSITEIbHO
KOHTPOJIMPOBATH CBOE MPOBUKEHUE K )KEIIAeMOMY Pe3yJIbTaTy;

— HaBbIKa TeHEpUPOBaHUS U OpopMIIeHHsS COOCTBEHHBIX UEH, 00JIeUeHHs UX B yIOOHYIO
IUTSL pacipoCTpaHeHus Gopmy;

— HaBBIKa YBXKUTEJIHHOI'O OTHOLIEHUSA K UYyXUM B3IVISiAaM U UM, OOPMIICHHBIM B
paboTax Ipyrux JroJeH, Ipyrux aBTOPOB — BIAIEIbLIEB HHTEIEKTYaIbHOM COOCTBEHHOCTH;

— HaBBbIKa MYOJIMYHOTO BBICTYIUICHUS mepe]l O0IbIION ayIuTOpUEH, apryMEHTUPOBAHUS U
OTCTaWBaHUA CBOEH TOUKH 3pPEHHUS, OTBETOB Ha BOMPOCHI CBEPCTHUKOB U B3POCIHBIX,
yOeXIeHHs IPYTUX B CBOCH MpaBOTE, MPOJIBUKEHUS CBOUX HJIEH;

— HaBblKa pabOThl CO CHEIUATU3UPOBAHHBIMU KOMITBIOTEPHBIMU  IIpOrpaMMami,
Ja00paTOpPHBIM 000PYAOBaHUEM, TEXHUUECKUMU yCTPONUCTBAMH, OMOIHMOTeYHBIMU (HOHIAMU U
WHBIMH pEcypcaMH, C KOTOPBIMH MOXKET OBITh CBSI3aHA TPOCKTHO- HCCIIEI0BATEIIbCKAS
JesITeIbHOCTh 00YyJaroIIerocs.

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

Peanu3anus nporpaMmbl u GOpMBI IPOBEICHUS 3aHITHIA.

[Iporpamma paccuntana Ha paboty c¢ oOywaromumucs 7-9 kiaccoB. Ilemarory Baxknee
aKIICHTUPOBATh CBOE€ BHUMAaHHWE HE CTOJBKO Ha KayecTBE pe3yjibTaTa MpOeKTa WU
WCCTIEJIOBAHUsSA, CKOJIKO Ha TOM, YTOOBI YYallWiicsl MOJydyaja 3HaHUS B TOM YHUCJIE U 4epes
BBITIOJITHEHUE NPAKTUYECKOTO 3aJaHus, JieJal BBIBOABl M YMO3AKIIOYEHUSI HAa OCHOBAHHUU
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-TIEAAroruueckue
0COOCHHOCTH BO3PACTHBIX KATETOPUN O0yUaIOIMUXCS. DTO MO3BOJSET HA TIPAKTHKE COCAMHHUTH
00y4Jarolyr0 ¥ BOCIUTATEIbHYIO NESITEIBHOCTh Meaarora, OpUEHTUPOBATh €€ HE TOJIbKO Ha
WHTEJUIEKTYaIbHOEC, HO U HA HPABCTBEHHOE, COIMAILHOE Pa3BUTHE peOeHKA. DTO MPOSBISETCS:

— B TMPUOPUTETE JIMYHOCTHBIX PE3yJAbTATOB peaM3allid MPOTPaMMbl BHEYPOUHOU
NEATEIbHOCTH, HAIEAUIMX CBOE OTPaXEHUE U KOHKPETHU3ALMIO B NPUMEPHOW Iporpamme
BOCIIUTAHMS;

- B BO3MOKHOCTH KOMIUJIEKTOBAHMSI PAa3HOBO3PACTHBIX TPYHI JJIsi OpraHU3aluu
po(OPUEHTAIIMOHHON IeATETLHOCTA 00YJIarOIIIXCS.

Oco0eHHOCTH pabOoThl YUUTEIS MO MporpamMmme.

3amaya y4uTens COCTOMT B TOM, YTOOBI COMPOBOXKIATh Mpolecc MpodeccrnoHambHOMI
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OpUEHTaLuU peOeHKa, pacKpblBas MOTEHIUAJ KaXKAO0I0 4epe3 BOBJIECUEHHE B MHOTOOOPA3HYIO
JeSITeIbHOCTh, OPTaHU30BaHHYIO B pa3HbIX (opMmax. [Ipu 3Tom pe3ynbraTroM 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. TloaroroBka K OSKCIEPUMEHTAIBHOMY 3aHATHIO, OOCYKJEHHE OOBEKTOB  JUIs
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.

Copep:kanue Kypca BHEYPOUHOI 1eATETbHOCTH

Monyib «OcHOBBI pacTeHHEeBOACTBa» /-8 Ki1acchl (68 yacoB)
BBeneHue B pacTeHHEBOACTBO (2 yaca)

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.

ArporexHuuecKuii skciepuMeHT (6 yaco)

[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.

Postb XUMHUECKUX 3IEMEHTOB B TUTaHUU pacteruii (20 yacon)

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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[Tpaktnueckas padora «IlpaBuna cMemmBanus ynoopenuit» Ilpakruyeckas pabora «Ilutanue
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.

OcoOeHHOCTH NMUTaHMsI PacTEHUM a30TOM. A30T M €ro 3Hau€HUE B >KU3HM PACTEHUIL.
®dopmbl a30Ta U UX MPEBPAIICHUE B TTOYBE.

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

Bnusane kamms Ha  (QU3MYECKHE CBOWCTBAa MPOTOIUIA3Mbl, Ha  (EpPMEHTHI
YIIEBOJOPOTHOTO OOMEHa, CHHTE3 OenkoB W Ap. Ponb kamus B moaaepKaHWW HOHHOTO
OanaHca B TKaHSX, B IPOIECCax CaMOPEryIISIHH.

PerynsitopHast u CTpykTypooOpa3zoBaTelbHasl pOJIb KANbLUsA. YdacTHe B 0Opa3OBaHUH
KJIETOYHOM CTEHKH, MOJIEP’)KaHUU CTPYKTYPbl MEMOPAH U PEryJIsius UX POHUIIAEMOCTH.

3HayeHre Maruus B Metabonu3Me pacteHuil. Marauii B coctaBe Xjaopoduiuia, CX0ICTBO
XJIOpOHIIIa ¥ TEMOTIIO0MHA KaK CBHIETEIBCTBO €IUHCTBA OPTaHMIECKOTO MHpA.

Cepa M ero OCHOBHbBIE COEIUHEHHS, UX POJb B CTPYKTYPHOH OpraHU3alMH KIIETKH,
y4acTHE B OKUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHSIX.

MuxposnemenTsl. [IpencraBienus o poau MUKPOIIEMEHTOB B META0OIM3ME PACTEHUH.
OCOOEHHOCTH TMOCTYIUIEHUS MMKpPOAJIEMEHTOB B pacTeHHs. CHHEpPru3M U aHTaroHU3M
AJIIEMEHTOB NIUTAHUs PACTCHUM.

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

Perynstopsl pocTta pactenuid. 3anura pacteHuit (4 gaca)

[lonsitue o perynsatopax pocra pacteHH. CTUMYNATOpHl pocTa — (UTOTOPMOHBI
(aykcuHBI, THOOEPEIIMHBI, IMTOKWHUHBI). WHTHOUTOpPBI pocTa pacTEeHUW: MPUPOIHBIC
(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.

Bopnas, nmecyanas ¥ IOYBEHHAS KYJIbTYPBI, MX TPUMCHCHHE B BBIPAIITUBAHUN PACTCHUM.
duznosnorus pacteHui (8 4acoB)

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

Boanblil pexxuM pacTeHHid: CTpOCHHE YCTHUIL: (PaKTOPHI, BIUSIOUINE HA UX PACKPHITHE
Y 3aKpbITHE. 3HAYCHHE MEXaHU3Ma PEryJIsiLUU UCIIAPEHNUs BIaru paCTEHUEM.

doTocuHTE3 — YHMKaJbHBIM mpouecc pacTeHuid. TemHoBas M cBeToBas (a3l
¢dorocunreza. 3HaueHWe (GOTOCHHTE3a JUIA JKUBBIX opraHu3MmoB. [Ipaktuueckas pabota
«DyHKINOHAJIBHAS JIUArHOCTUKAa  pacTEeHUM 1o aKTUBHOCTH XJIOPOILIACTOB)



Hccnenoarenbckas padora «Onpenenenue xiaopoduuia A u b, onieHka poTocuHTeTHUECKON
aKTUBHOCTHU PAaCTEHUH U (aKTOPOB, BIUSIIOLINX Ha HEE».

@akTOpsI pOCTa paCTeHUM: BO3AYX M aspauus. [log3zemMHoe npIXxaHWEe paCTEHUI: COCTAaB
IOYBEHHOI'O  BO3/yXa, ra3oo0MeH. ['a3000MeH mnipu OECHOYBEHHOM  BBIPALUBAHUM.
[TpakTueckas paborta «Aspanus, CO2 n O2. Jlpixanue pacreHuit». IIpakruueckas padora
«/IpIxaHue pacTeHUM: OLIEHKAa MHTEHCUBHOCTH JIbIXaHHS PACTCHUH U TJI0I0BY.

KynbsTypHbie pactenusi. CoBpeMeHHbIE acrieKThl 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  u3smeHunBocTh. [IpakTmdeckas pabora «MoaudukaimoHHas
W3MEHYUBOCTD (JIUCThS, UTOJIKH C OJHOTO JAEPEBA)».

['en — maTepuaibHBII HOCUTENH HACIEACTBEHHOCTH U M3MEHUMBOCTH. HykienHOBbIE
KHUCIJIOTHI. JIoKanm3anus reHeTHYecKoro mMarepuaia B kieTke. Jlenenue kinetok. Perumkanus
JIHK. OcHoBHas aorma moiekyisipHod Ouonoruu. Tpanckpunius. Tpancnsauus. Myraruu.
OddekT OyTHIIIOUHOTO TOPJBIIIKA U TeHETUUeCKoe pazHooOpaszue. Uto Takoe renbank? 3auem
COXPaHSTh TeHETUYECKUE PeCypChl pacTeHUI? OCHOBHBIE CITIOCOOBI COXPAHEHUS T€HETUIECKUX
pecypcoB pacteHuid (ex situ u 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 HaNpaBJICHUS  CEJIEKIUH:  yIy4dlIeHHWE YypOKaWHOCTH, YCTOMYMBOCTH K
onotuyeckuM u abnorndeckuM (aktopam. [Ipaktuueckas pabora «BripamuBaem ropox. Kak
IIPOBECTH CKPEIIUBAHUE Y TOPOXaA».

Pactutenshas npoaykius. (8 uacos)

Hanzemuble u moasemHble opranbl pacteHuil. IloGer W BHIOM3MEHEHHBIH mober
pactenuii. CriocoObl pa3mMHOXeHHsT pacTeHui. [loHsTHE 0 KadecTBENMpPOIYyKTOB MUTAHUS.
[Ipo6yieMbl KOHKYPEHLMH OTEYECTBEHHBIX MPOIYKTOB MHUTAHMS C UMIOPTHBIMH. Jloructuka
JIOCTaBKM U CPEICTBA COXpaHEHHUs MpoaykToB nuTaHus. [Ipaktuyeckas pabora «lIpenensHo
nonyctumble KoHueHTpauuu (IIIK) m meToasl KOHTponss O€30MacHOCTH PacTUTENbHBIX
MIPOIYKTOB MUTAHUSD.

Mukpo3enenb: moJe3HOCTh U TexHoiorus. MccnemoBatenbckas pabora «OueHka
Ka4yecTBa BBIPALICHHON MHUKpO3eIeHn» (JIM00 CBOSI, TMOO M3 Mara3uHa).

Xumuyeckui aHanu3 npoaykuuu. OcHOBBI crekTpodoroMeTpuu. lloTeHunomeTpus.
Xpomartorpadusa. Ilpakruueckas pabota «MeToAbl OLUEHKH KayecTBa pPaCTUTENbHOMN
NPOAYKIMHU: XPaHEHHE M COXPAHHOCTb NUTATENbHBIX BEIIECTB» (IO JIOCTYIHOMY
000pyI0BaHHUIO).

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

buotexuosorus (4 uaca)



[TonsTHe OMOTEXHOJOTHHU. 3a4eM YEJIOBEKY OMOTEXHOJIOTHH, B Y€M UX MPEUMYIIECTBO
nepes XUMUYECKHM CHHTE30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOJIOTHU: MPOMBIIUICHHBIC
MUKPOOPTaHU3MbI, KIIETKH W TKAHH PACTCHUH, JKMUBOTHBIX M YEJIOBEKa, OMOKATaIU3aTOPHI.
[TpakTrueckas padora «[Ipumepsl MpUMeHEHUsT OMOJIOTUIECKIX O0BEKTOB B TBOCH KUZHNY.

Colppe nns1 OMOCHHTE3a U OLIEHKAa €ro OuoJoruyeckoil 1eHHOCTH. OCHOBHBIE
WCTOYHMKH yTJepona, a3ora, pocdopa, MukposnemeHnToB. VccienoBanre HOBBIX HCTOYHUKOB
CHIpbSl  (BKJIFOYAsi BOMPOCHI €r0 MpeIBapUTEIbHOW 00paboTKM), pa3paboTKa HOBBIX
NUTATEIBHBIX CpEll, B TOM YHCIE BKIIOYAIOIMIUX OWOCTUMYISATOPHI M JPYTHE AJIEMEHTHI
VIPABIICHUS W ONTUMHU3AIMH TPOIECCOB OMOCHHTE3a. METOIbl ONTUMHU3AINNHA TTHTATEIHHBIX
cpen.

Muxkpo6uosorus (12 yacoB)

[TonoxxeHre NMPOKaprOTOB B CUCTEME OpraHuyeckoro mupa. CtpoeHue OakTepuanbHOU
kietku. Knaccudukanus 6axrepuit. Mopdomnorust 6axrepuii. [Ipoctbie U CIOXHBIE METOABI
okpamuBanusa Oaktepuii. Ousnonorus OakTepuii: MUTaHHUE, IbIXaHHUE, POCT U Pa3MHOKECHHE.
3HaKOMCTBO C JOMEHOM Apxeu (9KCTpeMOPUIBHOCTh, OCOOCHHOCTH CTPOCHUS KIIETKH).
JlaGoparopnast pabora «@PukcupoBaHHbIE Ipenaparbl Oakrtepuil. OnpenenreHue ¢(OpPMBbI
MPEAJIOAKEHHBIX KYJIBTYP MUKPOOPTAaHU3MOB, UCIIOJIb3Ys IPOCTON METOJ OKPACKI.

MosnouyHokucinoe u cnupTroBoe OpokeHue. dororpodHbie U XeMOTpo(dHBIE OaAKTEPHUU.
Kunernueckoe omnucanue mnpoiecca pocta MUKPOOPIaHM3MOB. DKCIIOHEHIMAIbHAS MOJENb
poctra. Kunernka rubenu mukpoopranu3moB. IlaTtorennsie Oaktepun. UymHas majgoyka u
yepHas cMepTbh, OOTynu3M, CTONOHAK, TyOepkyne3. Mcrtopuss 0opbObl ¢ OakTepHalbHBIMU
MH(DEKIUSIMU.

Boiina OeckoHEYHOCTH: aHTUOMOTUKH TPOTHB OakTepuil. MexaHU3Mbl JIeHCTBUN
aHTUOMOTHKOB. MeXKJIeTOuHass KOMMYyHHKalus O6aktepuii. UyBcTBO KBOpyMa. JlaGopatopHas
pabora «CpaBHEHHE POCTa MEKPOOPTaHU3MOB Ha Yallke 0e3 U ¢ T00aBJICHHUs] aHTHOMOTHKOBY.

[Ipumenenue Gakrepuil yenoBekoM. KuHeTndeckoe ommcanue OMOCHHTE3a MPOAYKTOB
MUKpoopranu3zMamu. bakrepun, KOTOpble MOTYT pasjiaraTh MIACTHUK.

Mukpoopranusmel B arpoOMOTEXHONOTUU. MCKYyCCTBEHHBIE acCOIMAIlMU PACTEHUU C
MUKPOOPTaHU3MaMH.

DyKapuOTHUYECKHE OpraHu3Mbl B OHOTEXHOJIOTMH (TJICCHEBBIC T'PHOBI, JIPOXIKH,
Bojiopoci) (12 yacoB)

[1necueBbie rpuOBI MPOAYIEHTHI OMOJOTUYECKH aKTUBHBIX BEIIECTB.

OO01mas xapakTepuCcTUKa APOXIKEN caxapoMuLeToB. McTopus ncnoib30BaHus ApOXIKen
B TPaguIMOHHOW  OHMOTEXHOJOTWH. TexXHOJNOrMM  BHHOAENUS U XJjeOomeueHwus,
CHeIMaIU3UPOBaHHbIe packl Jpoxoked. Mertabonmusm apoxoked. Peakuus cnupToBOro
Opoxxenusi. Jlaboparopnas pabora «OOHapyKeHHE MPOAYKTOB CHHPTOBOTO OpOXKEHUS:
STHJIOBOTO CIUPTAa W YIJIEKHCIOTo raza». [lomydyeHre BTOPUYHBIX META0OJUTOB B APOXOKAX.
JposKH Kak NpoayLIeHTbl OnoTomuB. [lonyyeHne neneBbix OEIKOB B APOXKKAX.

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
GyHrUIUIOB U pa3pabOTKM HOBBIX JIEKAPCTBEHHBIX npemnaparoB. JlabopatopHas paboTta
«HabOmonenne  pa3MHOXKEHHUS — JPOXOKEBBIX  KIETOK».  OCOOEHHOCTM  NPUMEHEHHUS
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IPECCOBAHHBIX, CYIIEHBIX U MHCTAHTHBIX JPOXIKEI.

Bopopocin — mepcHneKTHUBHBIA OOBEKT M IMPOU3BOACTBA O€lIKa M YIJIEBOJOB.
brotexHonornueckne MeToibl OUUCTKU TBEPABIX, )KUJKUX OTXOJO0B U ra3000pa3HbIX OTXOJ0B
npou3BoJcTB. CTouHble BOJBI. Cxembl OYUCTKH. BHOUIABTPBI, a’3pOTEHKH, METAHTEHKH,
OKCUTEHKHM. AKTHUBHBIH WJI ¥ BXOJALIME B HEro MHUKpoOpraHusMel. lcnosib3zoBaHue
BOJIOPOCJIEN B OYHCTKE CTOYHBIX BOJ.

HacnencrBennas nadopmarus (8 yacos)

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

['en — maTepuanbHbIi HOCUTENb HACIEICTBEHHOCTH M M3MEHYMBOCTH. HykienHoBbIE
KUCIIOTHI. Jlokanu3anus reHeTUYecKoro mMarepuaia B kietke. Jlenenue kinetok. Perumkanus
JIHK. OcHoBHas aorma molekyisipHod Ouonoruu. Tpanckpumnius. Tpancnsauus. Myrarnuu.
[Ipaktuueckass pabora «l'eH — HHCTpyKUMA N0 cOOpke KieTku (Ha Oucepe uIU
KOHCTpyKTOpE)». [IpakTrdeckas pabora «MyTtarus Ha OyTepOpoae».

Bupycomnorus (6 yacos)

[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.

buonorudeckune metoasl 60pHOBI C BUpyCaMHu.

['enHas uHxeHepus U OnoTexHoIOruM (8 yacoB)

OcHoBbl TeHHOM wuHXeHepuu. Bekropa. Cneuuduueckue QepMeHTb OakTepuil.
[Ipaktnueckass pabota «OHAOHYKIEA3bl pecTpUKIUU (paboTa C  HYKICOTHIHBIMU
1OCJIeI0BaTeIbHOCTAMU Ha Oymare)y.

bruotexHonmorun mnpoaykuuu OEIKOB B OaKTepHANBHBIX KyJabTypax. JlocTmkeHwus
TeHHOU MHXEHEPUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cumcrema amanTWBHOTO HMMMYHHTETa  OakTepuid W apXeil.
[Mpaktudeckas padora «['ennsie HOXHUIBI - CRISPR/Cas (mogenuposanue Ha Oymare)» I'MO.
Metonel nonyuenust 'MO. Urpa-auckyccust «Bemrpaii rpant Ha cozganue ['MO».

broTexHooruu B )kMBOTHOBOACTBE (8 YacoB)

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

CoBpeMeHHbIE METOJbl B XKMBOTHOBOJCTBE: TpaHCIUIAHTALUs SMOPUOHOB, XMMEPHbIE
KUBOTHBIE,  KJIOHMpoBaHMe. [IpakTuueckas  pabora  «MeToauka  KIOHMPOBAaHUS
(MonenupoBaHue Ha Oymare).

OcHOBHbIE 00JI€3HU KUBOTHBIX U POJIb MATOI€HHBIX MUKPOOPTaHU3MOB U NApa3UTOB B
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pa3BUTHUU 3a00J€BaHUI JOMAIIHUX J>KUBOTHBIX M OCHOBHBIX Mepax OOpbObl C HHMH; POJb
MOJIE3HBIX MHKPOCHUMOHWOHTOB B OpraHU3Me J>KMBOTHBIX. llonokuTenpHOE 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.

Bbuotexnosoruu B pacteareBoactse (10 gacos)

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)

dusnonoruueckas xumus (20 gacos)

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
WIM BUTAMUHOB B MUIIEBBIX MPOTYKTAX).

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

benku. Ctpoenue. 3aboneBaHMs 4YEIOBEKA, CBA3aHHBIE C HApPYIICHUSIMH OEIKOBOIO
oOmena. dyukuuu OenkoB. Depmentsl. Mexanusm aeiictBus. Kiaccbl ¢depMeHTaTUBHBIX
peakuuit. Kopepmentsl. [Ipaktuueckoe 3ansatue «3ydeHne akTHBHOCTH aMHJIIa3bD».

Buramunbl kupopacTBOpuUMBIE, BojopacTBopumble. [IpeBpalieHne BHUTaMHUHOB 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
opraHeii, OOJE€3HM HAKOIUIEHHMs. THUIBl KOHTAaKTOB MEXAY KIETKaMH. 3HayeHHe
MEXKJIETOUHOM KOMMYHHKAIIUU Ui 370pOBbsi opranu3ma. lIpaktuueckoe 3aHsTHe «/lnamms
(kmeTouka TpayOe)». Sapo. YpOBHM YMAaKOBKM XpOMaTHHA. XPOMOCOMHBIE TEPPUTOPHUHU.
HemeMOpanHble OpraHoOU/IbL.

MonexynspHast 6uosnorus. (20 yaco)

OCHOBHBIE BE€XHU pa3BUTHUS MOJICKYJIApHOW Ouosoruu. HyKJIE€HHOBBIE KHUCIOTHI.
OcHoBHble npuHIUIBL cTpoeHus. [Ipaktudeckass pabora «Boeigenenne JIHK w3 Gananay.
[Tpaktuueckas padbora «Mogens JJHK-opuramm.

MatpuuHble CUHTE3bl. Permkanuss — OCHOBa KIJIETOYHOro JAejeHus. [IpuHiuIb
perukanuu. I[IpakTudeckas paboTta «PerummkaTthBHas MaiuHa (WTpa-IeMOHCTPAIUS)y.
[Tpaktuueckas padora «I11IP (Monens ammudukanms Ha Oymare)y.

Myrtanuu. Uto BbI3biBaeT u3MeHeHuss B ctpoeHun JIHK. Ilpunnunsl penapauumu.

Tpanckpunus. [Ipaktudeckas pabota «Cuiia mpoMoOTOpay.

I'enetnueckuii kop. Ilpaktuueckas pabora «Pemienne 3amady Ha TEHETUYECKHH KO
Tpancusus. [Ipaktuueckas padora « PoITUHT OEIKOBY.

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

dapmakosorus (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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Buasl B3aumoaencTBUs JICKApCTB. CI/IHepFI/ISM U AaHTAaroHusmM IIpu COBMCCTHOM
I[CﬁCTBHH JICKAPCTBCHHBIX BCUICCTB, UX PA3HOBUAHOCTH.

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.

MonekynsipHas ~ QapMakoJoThss — aHTHAUIEPTUYECKUX  CPEACTB. | MCTaMUHOBBIC
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.

AHTHUIICUXOTHYECKOE JEUCTBUE, BIUSHHE HAa (PYHKLIHIO SKCTPANUPAMHUIHOW CHUCTEMBI,
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 «MosekyasipHbIe 0CHOBBI ceJiekun» 9 kiacc (68 yaca)

Moiekynsipaas ouosorus (20 gacos)

OCHOBHBIE BEXU Pa3BUTHSI MOJIEKYJIIPHON OUOJIOTHH.

Hyxneunossle kucinoTsl. OCHOBHBIE IPUHIUIIBI cTpoeHus. [IpakTuueckas padora
«Brinenenne JIHK nu3 6ananay. [Ipakruueckas padora «Mogens JJTHK-opuramm».

Martpuunble cuHTe3bl. Pemnumkanus — OCHOBa KIETOYHOro JeneHus. [IpuHuunsl
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peruukaiuu. Ilpaktuyeckas pabota «PermkaTuBHas MamuHa (Urpa-IeMOHCTPAIS ).
[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.

Mornekynsipabie ocHOBBI reHeTHKH (20 4acoB)

ITpenmer renetuku. KpaTtkas ucTopust pasBuTHUs MIPEACTABIECHUS O HACIEICTBEHHOCTH.

Or rena x HmpU3HaKy: Kak packpacuTh Korta. Yto Takoe mpusHak? Ilyte oT rena 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
nokosienuu. IlpakTuueckoe 3ananue «PacuierieHre BO BTOPOM MOKOJICHUN.

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.

MostekysipHbIe OCHOBBI ceneKinu (28 4acoB)

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.

[Tonymsiimuu MEHSIOTCS: €CTECTBEHHBIM OTOOp. MexaHu3M JEHCTBHSI €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.

I[Inanupyemble pe3yabTaThl 0CBOEHHSI KYpca BHEYPOUHOM AeATeIbHOCTH

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

JInyHOCTHBIE PE3YJIbTAThI.

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

B cdepe marpuoTHueckoro BOCIHTAHMS: OTHOLIEHHE K OWOJIOTMM KaK K Ba)KHOM
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
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9KOJIOTMYECKON HAIIPABICHHOCTH.

B cdepe moHnMaHus LIEHHOCTH HAay4YHOTO NMO3HAHMS: OPHEHTALUS HA COBPEMEHHYIO
CUCTEMY HAay4yHBIX MpEACTaBICHUA OO0 OCHOBHBIX OMOJOIMYECKMX 3aKOHOMEPHOCTSX,
B3aMMOCBS35X YEJIOBEKAa C NPUPOAHOM U  COLUMAIBHOM CPENOW; IIOHUMAHUE PO
OMOJIOTMYECKOM HayKd B (POPMUPOBAHMM HAYyYHOTO MHPOBO33PEHUS; Pa3BUTHE HAy4YHOH
M0003HATEIBHOCTH, HHTEpeca K OWOJIOTMYECKONW HayKe, HaBBIKOB HCCIEI0BATEIbCKON
JIESTEIBHOCTH.

B cdepe amantanum K M3MEHSIOMIMMCS YCIOBHSIM COLMAIBHONW M MPUPOJHON CpEMBI:
aJieKBaTHasE OLEHKA W3MEHSIOIIMXCSA YCJIOBHM; MPHUHATHE pElleHUs (MHIMBHUIyaJbHOE, B
IpyMIe) B U3MEHSIOUINXCS YCJIOBUSAX Ha OCHOBAHUH aHalIM3a OMOIOrMYecKod MHGpOpMaIuy;
IJJAHUPOBAaHUE JICUCTBUH B HOBOM CHUTyalldd Ha OCHOBAaHMM 3HAHUW OUOJIOTHYECKHUX
3aKOHOMEPHOCTEM.

MeranpenMeTHbIe pe3yabTaThl.

B cdepe oBnanenus yHuBepcaabHbIMU YU€OHBIMH MTO3HABATEILHBIMU JCHCTBUSMHU:
ba3oBble 1OrMUecKue NEUCTBUSA:

® BBHIIBIATH U XAPaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKKA OHOJOTHYECKUX OOBEKTOB
(sBNIEHUN);

® YCTAaHABJIMBATH CYIIECTBEHHBINM NpPHU3HAK KIACCH(PHUKAIUU OUOIIOTHUECKUX OOBEKTOB
(sBIEHMIA, TIPOIECCOB), OCHOBAaHUA Mg OOOOIIEHHWS U CpPaBHEHUS, KPUTEPUU
MPOBOIMMOTO aHAJIN3a;

e ¢ yuéTOM TMPEITIOKCHHOW OMOJIOTMYECKON 3a7auyd BBISBIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUHs B paccMaTpuBaeMbIX (DakTax M HAONIOJCHUSX; TpeJiaraTh KpUTEPUHU
JUISL BBISIBJIEHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

® BBLIIBIATH JACPUIUTHI  HUHPOPMAIMH, JaHHBIX, HEOOXOAMMBIX JUISI  pEHICHUs
MMOCTaBJICHHOM 3aa4H;

® BBLISABJIATH MPUUYUHHO-CIICJICTBEHHBIC CBSI3W MPU M3YUYCHUHM OMOJIOTUYECKUX SIBICHUN U
MPOIIECCOB; JeNaTh BBIBOABI C HCIIOIb30BAHUEM JCAYKTUBHBIX M HWHAYKTUBHBIX
YMO3aKIIOYeHUH, YMO3aKIIOUeHUH 10 aHaJIoruH, (OPMYIUPOBATH THUIIOTE3BI O
B3aMMOCBSI34X;

® CaMOCTOATENbHO BBIOMpPATh CIOCOO penieHus y4eOHON OMOJOTHYEeCcKON 3aaauu
(cpaBHUBaTh HECKOJIBKO BAapUWAHTOB DEIICHHS, BBIOMpaATh HamboJee MOIXOMSIINN ¢
Y4ETOM CAMOCTOATENIBHO BBIJICTICHHBIX KPUTEPUEB).

ba3zoBrbie nccnenoBaTenbCKue 1eHCTBUSA:

® ICTOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEILCKUM HHCTPYMEHT TTO3HAHUS;

e (QopMynIMpOBaTH BOMPOCH, (PUKCUPYIOIINE Pa3PhIB MEXKIY PEaTbHBIM U KeJIaTeIbHBIM
COCTOSIHUEM CHTYallMl, OOBEKTa, M CaMOCTOSITEIBHO YCTaHABIMUBATh MCKOMOE U
JTAHHOE;

e (dopmupoBaTh TUMOTE3y 00 UCTUHHOCTH COOCTBEHHBIX CYXKICHHH, apryMEHTHPOBATH
CBOIO MO3UIMI0, MHCHHUE;

® [IPOBOJUTH IO CAMOCTOSITENIbHO COCTaBJICHHOMY IUIaHy HaOIIOACHUE, HECIOXKHBIN
OMOJIOTUYECKUI  SKCIEPUMEHT, HEOOJbIIOE UCCIENOBAaHUE TI0 YCTAHOBJIECHUIO
ocobeHHocTel Oronornyeckoro o0beKTa (Iporecca) n3y4eHus,

® 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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XO07Ie HAOJIFOJICHHS M SKCIIEPUMEHTA;

® caMmocCTOoATENbHO (OpMYyIHpOBaTH O0OOIIEHUST W  BBIBOJABI IO  pe3yJbTaTam
MPOBEIEHHOTO HAONIOACHMS, OJKCIEPUMEHTa, BJIAJETh HMHCTPYMEHTAMH OIICHKHU
JOCTOBEPHOCTH TIOTYYCHHBIX BHIBOJIOB U 00OOIICHHUIA;

® TIPOTHO3UPOBATH BO3MOXKHOE JalIbHEHINee pa3BUTHE OMOJOTHYECKHX IMPOIECCOB U HMX
MOCIICJICTBUSL B AQHAJIOTMYHBIX WA CXOIHBIX CHTyaIlUsiX, a TAaKXKE BBIJIBUTATH
MIPETIOIOKEHHUS 00 MX PA3BUTHH B HOBBIX YCJIIOBUSX M KOHTEKCTAX.

Pabota ¢ nuapopmaimeii:

® T[IPUMEHATH Pa3IUYHBIC METOJbI, MHCTPYMEHTHI W 3alpOChl MPH IOUCKE M OTOOpE
Ouosornveckoil HHGOPMAIIMKA WM JAHHBIX M3 UCTOYHHKOB C YUETOM MPEIIOKCHHON
y4eOHOI OMOJIOTHYECKOM 3a/1auu;

® BHIOMPATH, AHATU3UPOBATH, CHCTEMATH3UPOBATh M HHTEPIPETHPOBATH OMOJIOTHUSCKYIO
MH(POPMAIIMIO Pa3IMYHBIX BUIOB U OPM MPEICTABICHHUS;

® HaXOJUTh CXOJHBIC APTYMEHTHI (MIOATBEPIKIAOIINE HITH OMTPOBEPTAIOIINE OHY U Ty KE
UJICI0, BEPCHIO) B PA3IMYHBIX NH()OPMAITMOHHBIX UCTOYHUKAX;

® CaMOCTOSATEIBHO BBIOMpATh ONTUMAIBHYIO (OpPMYy TPEACTABICHUS HWHPOPMAIMHA U
WUTIOCTPUPOBATh pPEIIaeMble 3aJa4yd HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOU
rpaduKol U UX KOMOWHAIMAMU;

® OIICHUBATh HAJEKHOCTh OMOJOTHYECKON MH(POPMAITUU 110 KPUTEPUSIM, TTPEITI0KESHHBIM
yUHTeIeM WK CHOPMYTUPOBAHHBIM CAMOCTOSTEIIBHO;

® 3alOMHHATh U CUCTEMATU3UPOBATH OMOJOTMYECKYIO HH(POPMALIHIO.

B cdepe oBnanenuss yHuBepcadbHBIMH YYeOHBIMH KOMMYHUKATUBHBIMU JECHCTBHSIMU
OO1enue:
® BOCIpPUHUMATh U (OPMYIUPOBATH CYXKJAEHHUS, BBIpAXaTh OHMOLMU B THpoliecce
BBITIOJTHEHUS TPAKTUYECKUX U T1a00PATOPHBIX padoT;
® BbIpakaTh ceOs (CBOI TOUYKY 3PEHUSI) B YCTHBIX U MUCbMEHHBIX TEKCTAX;

® pacro3HaBaTh HeBepOaJbHBIE CpeACTBAa OOIICHHS, MOHUMATh 3HAUEHHE COIMAIBHBIX
3HAaKOB, 3HaTh W PACMO3HABaTh MPEINOCHUIKM KOH(MIMKTHBIX CHUTyallMd M CMATYaTh
KOH(JINKTHI, BECTH TIEPErOBOPHI;

® TIOHMMAaTh HAMEPEHHs APYTUX, MPOSABIATH YBAKUTEIBHOE OTHOLICHHE K COOECETHUKY U
B KOppEeKTHO! opMe GOpMYITHPOBATH CBOM BO3PAKECHHUS;

® B XOJA€ IUAJIOTa W/WIM JUCKYCCHM 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMon
OMOJIOTUYECKOW TeMbI U BBICKA3bIBAaTh WJICH, HAILIEJICHHbIC HA PEIIeHUE OMOIOTHYECKOM
3a7lauyl ¥ TOJJIepKaHue OIaroxenaTeaIbHOCTH O0IIeHNS;

® COIOCTaBISITh CBOM CYXACHHUA C CYXKICHHSAMU JPYTHMX YYaCTHUKOB JHAJIOTa,
OOHApYKUBATh PA3IUYHS U CXOJICTBO MMO3UIUH;

® nyOJMYHO TPEACTABIATH PE3YIbTAaThl  BBIMOJHEHHOTO OHOJIOTMYECKOTO  OTMbBITa
(9KCTIepMEHTa, HCCIIEJOBAHUSA, IMPOEKTa); CaMOCTOSTENbHO BbIOMpaTh (hopmar
BBICTYIUICHUSI C Y4Y€TOM 3ajJad Npe3eHTalud U OCOOEHHOCTEH ayIuTOpud U B
COOTBETCTBUU C HUM COCTAaBJISATh YCTHBIE M IMCBbMEHHBIE TEKCTHI C MCIOJIb30BAaHUEM
WUIIOCTPAaTUBHBIX MaTEPHAJIOB.

CoBMecTHas 1€ATeNbHOCTb (COTPYIHUYECTBO):

® [IOHHMMAaTh U UCIOJB30BaTh IPEUMYIIECTBA KOMaHIHON U MHAUBUYaJIbHONU pabOThI IPH

pelIeHN KOHKPETHOW OWOJIOTHYEeCKOW MpoOIeMbl, 00OOCHOBBIBATH HEOOXOIUMOCTH

MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOACHCTBUSA MPH PEIICHUH ITOCTABICHHON yueOHOMN
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3a/1auu;

® [IpUHUMATh I1I€JIb COBMECTHOM N€ATEIbHOCTH, KOJUIEKTUBHO CTPOMUTH JIEWUCTBUA MO €€
JOCTUKEHUIO: PacHpellesaTh POJIH, JOTOBapUBAThCS, 00CYKIaTh MPOLECC U Pe3ybTaT
COBMECTHOMU pabOThI;

e yMeTh 0000IIaTh MHEHHUS HECKOJIBKUX JIIOJIeH, MPOSBISATH TOTOBHOCTH PYKOBOIUTH,
BBITIOJHATH OPYUYEHUSI, TOTUUHATHCS;

® [UJIaHMPOBATh OPraHU3allUI0 COBMECTHON pPabOTHI, ONMPEAENATh CBOIO poOJib (C y4&€TOoM
MPEANOYTEHUH U BO3MOYKHOCTEH BCEX YYAaCTHUKOB B3aMMOJECHCTBUS), pacHpeleisaTh
3ala4yl MEXJy YJIE€HAaMM KOMAaHIbl, y4acTBOBaTh B TPYIIOBBIX (opmax padOThI
(o6cyxkneHusi, 0OMEH MHEHUSIMU, MO3TOBBIE IITYPMbI U UHBIE);

® BBHINOJHATH CBOIO YacTh pabOThI, JOCTHUTaTh KAueCTBEHHOTO pe3ylibTaTa MO CBOEMY
HaIPaBJICHUIO ¥ KOOPAMHUPOBATH CBOU JICHCTBUS C APYTUMHU YWICHAMH KOMAaH/IbI;

® OIICHMBATh KaYECTBO CBOETO BKJIa/1a B OOIIMI MPOAYKT IO KPUTEPUIM, CAMOCTOATEIHHO
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aMMOJICHCTBUS;, CpPaBHUBATh pE3yJIbTaThl C
MCXOJHOM 3a/ayeil M BKIJIAJ Ka)JO0ro 4YjieHa KOMAaHJIbl B JIOCTH)KEHHE PE3YJIbTaTOB,
pasnensaTh cdepy OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTh K MPEIOCTABICHHUIO
OTYETA MEPE TPYIIION;

® OBJIAJETh CUCTEMOW YHUBEPCAIbHBIX KOMMYHUKATHBHBIX JEHCTBUH, KOTOpas
oOecrieunBaeT CGHOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB W AMOIMOHAIBHOTO
WHTEJJIEKTa 00y4YaroImmnXCs.

B ctepe onanenust yHuBepcaabHbIMU YU€OHBIMU PETYJISTUBHBIMU JICHCTBUSMHU:

Camoopranuzarusi:

® BBISIBIIATH MPOOJIEMBI IS PEHICHUS B KU3HCHHBIX M YUEOHBIX CHTYAIHsIX, HCIIOJIb3Ys
OMOJOTHYECKHE 3HAHUS;

® OpHCHTHPOBATHCS B PA3IMYHBIX TOJXOAaX NPUHATHS peUIeHWi (WHAWBHIYyaJbHOE,
MIPUHATUE PELICHUs B TPYIIIE, IPUHATHE PEIIEHUN IPyIIon);

® CaMOCTOATENbHO COCTAaBIIATH AJITOPUTM pEIICHHUs 3a7aud (WM €ro 4acThb), BHIOMpATh
croco6 perieHus: yueOHOW OMOJIOTMYECKON 3a/laul ¢ YYETOM HMMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh MIPe/IaraeMble BApUaHThl PELICHUI;

® COCTaBJIATH IJIaH JeMCTBUU (MJIaH peaju3allid HAaMEYEHHOI'o aJroOpuTMa pEILeHus),
KOPPEKTHpPOBaTh  MPEMJIOKEHHBIH ~ alrOpUTM ¢ Y4ETOM  TOJYy4YEHHUS.  HOBBIX
OMOJIOTUYECKUX 3HAaHUHM 00 N3y4aeMoM OMOJIOTUYECKOM OOBEKTE;

® jienaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIIICHUE.

CamoxkoHTpoIIb (pediexcust):

® BJaJETh CHOCOOAMU CAMOKOHTPOJIS,, CAMOMOTHBAIIMH U PEIICKCHUH;

® 1aBaTh aJICKBATHYIO OIIEHKY CUTYaIlMHU U NIpe]IaraTh IUIaH €€ N3MECHCHHUS;

® VYYUTHIBAaTh KOHTEKCT WM TPEIABUACTH TPYTHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IIPH
pemeHny y4eOHOW OMOJOTHYecKOi 3a1ayM, aJanTUpPOBATh PEIICHHE K MEHSIOIIUMCS
00CTOSITEILCTBAM,;

® OOBSACHATH MPUUYMHBI TOCTH)KEHUS (HEAOCTHIKECHHUS) Pe3yIbTaTOB e TEIbHOCTH, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OMBITY, YMETh HAaXOAWUTh IMO3UTHBHOE B IMPOU3OIIEALICH
CUTYAaIHH;

® BHOCHTH KOPPEKTHBHI B JEATEIHHOCTH Ha OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHHUBIINXCS CUTYAIMH, YCTAHOBIECHHBIX OLIMOOK, BOSHUKILIUX TPYJHOCTEH;

® OICHUBATH COOTBCTCTBUEC PE3YJIbTAaTa LICIIN U YCIIOBUAM.
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OMOIMOHAJIBHBII UHTEIUICKT:

® pa3nauyarh, Ha3blBaTh M YIPaBIATh COOCTBEHHBIMHU SMOLMSAMU U SMOLMSIMHU
ApYyTHuX,

® BBIBIITH M AHAJIM3UPOBATh IPUYHUHBI SMOLIM;

® CTaBUTH ce0s Ha MECTO JPYroro 4ejaoBeKa, IOHUMaThb MOTHUBBI U HaMEpEHHs
IpyToro;

® pEryJaupoBaTh COCOO BBIPAXKEHUS IMOLHH.

® [pUHATHE ce0s U IPYrUX;

® OCO3HAHHO OTHOCHUTBCS K APYTOMY YEJIOBEKY, €T0 MHEHUIO;

® [IpU3HABaTh CBOE MPABO HA OIIMOKY U TAKOE K€ MPaBo APYroro;

® OTKpPBITOCTH Ce€0€ U APYTUM;

® 0CO3HaBaThb HEBO3MOXHOCTb KOHTPOJIMPOBATH BCE BOKPYT;

® OBJAJETh CHUCTEMOW YHHMBEpPCAJIbHBIX YYEOHBIX PETYISTHUBHBIX JACUCTBHM, KOTOpas
oOecrieunBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSSI MO3ULIMS
JUYHOCTH), U KU3HEHHBIX HAaBBIKOB JIMYHOCTHU (YIpaBieHHUs] cO00, caMOIUCIUIIIUHBI,
YCTOWYMBOTO TIOBEIECHHUS).

IIpenMeTHbIE pe3yNnbTaThl OCBOEHMSI ITPOTPAMMBI
B mo3HaBarenbHOHN (MHTEUICKTYyaJIbHOM) cepe:

— TPUOOPETCHHE OIbITa WCIOJB30BAHUS METOJIOB OHOJOTHYECKON HAyKH C IEJIBI0
WU3y4eHUs OWOJIOTHYECKHX OOBEKTOB, SBIECHWW M TMPOICCCOB: HAOIIOJCHHE, OIMCaHuE,
MIPOBEACHUE HECIOKHBIX OHOJIOTHYCCKUX OIBITOB M JKCIIEPUMEHTOB, B TOM UYHCIIE C
UCTIOJIh30BAaHUEM aHAJIOTOBBIX U ITU(PPOBBIX OMOJIOTHYECKUX TPHOOPOB ¥ HHCTPYMEHTOB;

— QopMHupOBaHHE YMEHHsS HMHTETPHUPOBATH OHWOJOTMUECKHE 3HAHHMS CO 3HAHUSMU U3
IpYyrux y4eOHbIX MpeaMeToB ((U3MKH, XUMUH, Teorpaduu, UCTOPUHU, OOIIECTBO3HAHUS U T.
1.);

— QopMHupoBaHHE YMEHHUU pemath y4eOHbIE 3a7add OWOJIOTHYECKOTO COJICpIKaHMUS,
BBISIBIISITh TIPUYUHHO-CJICJACTBCHHBIC CBSI3HM, NPOBOJWTH KAYCCTBCHHBIE M KOJIMYCCTBCHHBIC
pacueTsl, JIeJaTh BBIBOIBI HA OCHOBAHHUH MTOJTYICHHBIX PE3Y/IbTaTOB;

— (QopMupoBaHUe YMEHHUS TUIAHUPOBATH YU4EOHOE HCCIIEIOBAHKE WM MPOEKTHYIO paboTy
C Yy4eTOM IIOCTaBJICHHOW Ienu: (HOpMyIMpoBaTh MPOOJIEeMy, THUIOTE3y M CTAaBUTh 3ajaqd
WCCIICIOBaHUs, BBIOMPATh AJCKBATHO IIOCTABICHHOW IIEIM METOJIbI, JENaTh BBIBOJBI IO
pe3yJibTaTaM UCCJIEAOBAHMS MU MTPOEKTHOM JAEATEIbHOCTH;

— (opMupoBaHue WHTEpeca K YIUIYOJICHUI0 OMOTOTUYECKUX 3HAHWH (TIpeanpoduibHas
MOATOTOBKA M TpodeccuoHanbHas OpHEHTAIMs) W BBIOOPY OMOJIOTMH Kak MPOGUIBHOTO
mpeiIMeTa Ha YPOBHE CpEIHEro oOmiero oOpasoBaHusi i Oyaymiedl mpodeccuoHalbHON
NeSATeTLHOCTH, B OOJAcTH OWOJOTHH, MEIMIIMHBI, DKOJIOTHH, TCHUXOJIOTHH, BETEPUHAPUH,
CEJIbCKOT'0 XO0351CTBA;

— BJIaJeHHE HaBBIKAaMU PaOOTHI ¢ MHGOpPMAIHEld eCTECTBEHHO-HAYYHOTO COJEp>KaHUs,
MPEICTaBIEHHOW B pa3Hoi ¢opMme (B BHIE TEKCTa, TaOJMYHBIX JAHHBIX, CXeM, Tpa(uKOB,
auarpamm, Mojienei, M300pakeHui), KPUTUYECKOro aHanu3a MHGOpMallMd U OLIEHKH ee
JIOCTOBEPHOCTH;

— YMEHHE HWHTETPHpPOBATh OWOJIIOTUYECKHE 3HAHUS CO 3HAHUSAMHU JPYTUX Yy4eOHBIX
IpEeIMETOB; HMHTEpPEC K YriayOJeHHI0 OMOJIOTMYECKUX 3HaHWM W BBIOOPY OHMOJIOTHMH Kak

npouIbHOTO TpeIMeTa Ha YPOBHE cpeaHero oomiero obOpa3oBaHust s Oyaymiei
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pohecCHOHAIBHOM JCATSIIBHOCTH B 00J1IaCTH OMOJIOTHUH, MEAMIIMHBI, YKOJIOTHH, BETCpUHAPHH,
CCJIBCKOTO XO035MCTBA, MUINEBON MPOMBIIIJICHHOCTH, TICKXOJIOTHH, HCKYCCTBA, CIIOPTa - UMETh
YETKUE MPEACTABICHUS O MATEPUATHCTHUYECKONW CYIIHOCTH T€HOMOB JKHBBIX OPTaHU3MOB H
PETYIISIIINIO UX PaOOTHI;

— B3HAHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH Cpeabl, BIHAIONIMX Ha pa3BUTHE U
CYIIECTBOBAHUE KMBBIX OPraHU3MOB, aJIalTalliii K (DaKTOpaM OKPYXKaroIIeH cpebl;

— 3HAaHHE OCHOBHBIX IIOJXOJ0B OHMOTEXHOJOIHH, HCIIOJb30BaHUS €€ JOCTH)KEHUH B
COBPEMEHHOHN JKM3HU YEJIOBEKAa, OCOOCHHOCTH WCIIOJIb30BAHUS KUBBIX OPTaHU3MOB JIJIS
MIPOU3BOJICTBEHHBIX HYK]I YEJIOBEKA,

— 3HAHHME OCHOBHBIX TIOJXOJOB CEJICKIIMM M OWOTEXHOJIOTMHM KYJbTYPHBIX PacTCHHIA,
XapaKTepU30BaTh TEHETUYCCKH MOJU(DHUIIMPOBAHHBIC pPACTEHUS, OIEPUPOBATH TOHSITHIMH,
ruOpuan3anus, OTHAJICHHAs  TUOpHUIW3amMsi, HCKYCCTBEHHBIH  OTOOp,  TeTepO3HC,
TpaHchopMallis, MyTareHe3, TeHETHUECKOE PeIaKTHPOBAHUE;

— TOHWMAaHHE MOJICKYJISIPHBIX MEXaHU3MOB peall3alliK HACJICICTBCHHON HH(POPMAITUU H
yMEHHE CBOOOJHO OIEPUPOBATh OCHOBHBIMHU MOHSTHSIMH MOJCKYJSIPHONH OHOJOTHH U €¢
COBPEMEHHBIX HaNpPaBJICHUH — I'€HOMUKH, METareHOMHUKH, IPOTCOMHUKH;

— 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 1ieHHOCTHO-OpHeHTallMOHHOM cdepe:
— 3HaHHWE, YTO MPUMCHCHHE COBPEMEHHBIX TEXHOJIOTHHA MOJICKYJISIPHON OMOJIOTHHU IMO3BOJISCT
YCTEIIHO peIlaTh TakKhe 37000HEBHbIE MPOOJEMBbl, KaK OXpaHa OKpPYXKAroIIeH Cpe.sbl,
COXpaHEHHE 3/I0pPOBbS YETIOBEKA, KOHTPOJIb U BOCCTAHOBIICHHE KOCHCTEM.

TemaTHuyeckoe NJIAHUPOBAHUE

Moayas «OcHOBBI pacTeHHEBOACTBA» 7-8 Kkiaacchl (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. [TpaBuna noctaHoBku | HccnenoBatenbekas pabora
ArpoTexHN4eCKUi arposKCIeprUMEHTOB. «DakToppl,  BIUSIOIIME  HA
skcriepuMeHT (6 4) [TocTaHoBKa SKCIEPUMEHTOB C | TpopacTaHue ceMsiH  (pocT

pacteHHssMH. BpIOOp  TeMBIL, | TPOPOCTKOB)».
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COCTaBJICHUC THUIIOTC3bI, LICIIU U
3aga4 OKCIICPpUMCEHTA 110

BBIpALlMBAHUIO PACTEHUM B

KOHTPOJIUPYEMOH cpene.
KonTtpomnu, TOBTOPHOCTH,
MIPOBEICHNE SKCTIEPUMEHTA.

[InaHnupoBaHue 3KCIEpHUMEHTA.
Ornenka pe3yIbTaToB
IKCIIEPUMEHTA. OcBocHHe

TEXHOJIOTUH KPYTJIOI'OAUYHOI'O

BBIDALIMBAaHMUS  C&JIaTOB U
MHKPO3EJICHU B
KOHTPOJIMPYEMBIX

HNCKYCCTBCHHBIX YCJIOBUAX.

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.

IMpaktuueckas pabora «CxeMbl
NHUTATEIBHBIX PacTBOPOB. Pacuer
J103 ynoopeHuit VTS
MUTATETbHBIX PacTBOPOBY.
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
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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
Pa3MHOKEHUS pacTeHui. 0€30macHOCTH  PaCTHTEIBHBIX
[onstue 0 KauecTBe MPOAYKTOB MTUTaHUS.
MPOAYKTOB MTUTaHUA. [IpaxTrueckas paboTta
[Tpo6aembt KOHKYpPEHLIUH «MeToapl  OLIEHKM KayecTBa
OTEYECTBEHHBIX  IMPOTYKTOB pacTUTEIbHON MPOAYKLINU:
MUTaHUS C  WMIIOPTHBIMHL. XpaHeHHe ¥  COXPaHHOCTh
Jloructuka JIOCTaBKH u MUTATEeNbHBIX BEIIECTB» (110
cpencTsa COXpaHEHUs | JOCTYITHOMY 00OpPYIOBAHHIO).
MPOAYKTOB MTUTaHUS.
Mukpo3eneHb: MONE3HOCTh U
TEXHOJIOTHAL. XUMHUUECKUI
aHanu3 mnpoaykuuu. OCHOBBI
cniekTpooToMeTpHH.
[loTeHunomeTpusi.
Xpomatorpadusl.
MonyJb «buoTexHoorus» 7-8 kiaccol (68 yacoB)
Tembl OCHOBHOE COJIepKaHUE ®dopma NpoBeJCHUS 3aHATUI

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.
bakrtepun, KoTOpBIE MOIYT
pasnaratb TUIACTHK.
Muxkpoopraiusmsl B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE — acCOLMAINN

pacTeHui ¢ MUKpOOpraHu3MaMu

JlaboparopHas paboTa
«DUKCUPOBAHHBIC
penapaThbl OakTepuii.
Onpenenenne (dhopMbl
MPEII0KEHHBIX KYJIBTYD
MHUKPOOPTaHH3MOB,

WCIIONB3YS. TPOCTONW METOJ
OKpaCKH. JlaboparopHas
pabora «CpaBHeHHE poOCTa
MHKPOOPTaHU3MOB Ha YallKe
6ec3 w ¢  ;obaBieHHUS

AHTHOMOTHKOBY.

Tema 3. DykapuoTnueckue
OpTaHU3MBbI B OMOTEXHOIOTHH
(necHeBbIE TPUOBL, TPOOKH,
Bojopociu) (12 )

[InecHeBbIe TPUOBI IPOTYIICHTHI
OMOJIOTHYECKU AKTUBHBIX
BEILIECTB O61mas

XapaKTepUCTHUKA JIPOOKEN

JlaGopatopHnas pabota

«O0HapyxeHue MIPOIYKTOB
CIIUPTOBOTO OpOXKeHHUS:

OTHJIOBOTO CIIMpTa n
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CaXapOMHMILIETOB. HUctopus
WCTIONB30BAHUS  JIPOAOKEH B
TPaAUIIMOHHON OMOTEXHOJIOTHH.
Texnomornn  BUHOAENUS W
XJ1e00neyeHusl,

CTeIaTN3UPOBaHHBIC pacsr
TIPOKIKEH. Merabomu3m
Jipoxoken. Peakiust ciupToBOro
OpOKEeHHS. [omyuenune
BTOPHYHBIX ~ METa0OJIUTOB B
JIPOXOKax. Jpoxoku KakK
MIPOIYIEHTHI OHOTOTLINB.
[lomyuenune meneBBIX OENKOB B
JIPOKIKAX. OcobeHHOoCTH
BEreTaTUBHOTO U  TIOJOBOTO
Pa3MHOXEHUS Y  JAPOXIKEH,
3HAUYCHUEC H3Y4YCHHA MHUTO3a H
UTOKUHE3a JIsI OITUMHU3ALMU
IPOLIECCOB  KYJILTUBUPOBAHHUS
APOKIKEBBIX mITaMMOB,
IIOHUMAaHUA IIpUYUH
MaTOTEHHOCTU  JPOAOKEN U

rpuOOB, TOWCKa  MUILIEHEH
GYHTHIUIOB W pa3paboOTKU
HOBBIX JIEKapCTBEHHBIX
npenapatoB. Bomopocium  —
NEPCTIEKTUBHBIA  OOBEKT  JUIs
MIPOM3BOJCTBA Oenka u
YIJIEBOJIOB.

BbuortexHonoruyeckue MeTOIbI
OYUCTKH  TBEPABIX,  IKUAKHX
OTXOZOB U  ra3oo0pasHbIX
OTXO0JI0B MIPOU3BOCTB.
CrouHble BOJIBI. CxeMbl
OUHCTKH. Bruodunbrpsl,
A’POTEHKH, METaHTEHKH,
OKCHUTEHKH.

AKTUBHBIH WJI U BXOJAIINE B
HETO MHUKPOOPTaHU3MBI.
Hcnonp3oBanue BOAOpOCIEH B

OYHUCTKE CTOYHBIX BOJ.

YTJIEKHUCIIOTO razay.
JlaboparopHas paboTa
«Habmonenne  pa3MHOKCHHS
JIPOKIKEBBIX KIIETOK.
[IpaxTraeckas pabota

«[lony4yenune TBOpOra H Kepupa
Ha OCHOBE MOJIOYHOKHCIIBIX
OaKTepuii.

Tema 4. HacnenctBeHHas
nHpopmanus (8 u)

HacnencTBeHHOCTH u
W3MCHYUBOCTh — OCHOBHbBIC
CBOMCTBA JKHBBIX
opranu3MoB. M3MEHUMBOCTS.

Buael m3MeHunBocTh. I'eH —

MaTepuallbHbINA HOCHUTEIb
HAaCJIEACTBEHHOCTHU u
W3MEHYHBOCTH.

HyxnennoBsie KHCJIOTHI.

[IpaxTrueckas pabora
«MoaudukannoHHas

HU3MEHYUBOCTh (JIUCThSI, UTOJIKU
c OJHOTO JiepeBa)».
[Ipaktnueckas pabora «l'eH —
HUHCTPYKLUS [0 COOpKE KJIETKU

(Ha oucepe WIH
KOHCTPYKTOPE)».
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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. buorexHonoruu B JoMectukanus OCHOBHBIX Huckyceua  «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).
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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 ).

Moayabs «MoJjiekyJIsipHbIe 0CHOBBI (pu3nosioruu U papmakoaorum» 9 kiaacc (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)».
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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.

Monaysab «MosiekyJisipHble 0CHOBBI cesiekinm» 9 kiace (68 yacos)

Temel

OCHOBHOE COJIEpKaHUE

dopma NPOBEACHUS 3aHATUN

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 KJIETOYHOTO CICHUS.
[TpuHIUTIBL PeIUTHKAIIH.
Mytamuu.  Yto

n3MeHeHus B crpoennu JTHK.

BBI3BIBAET
[TpuHLIMTIBL pemnaparuu.
Tpanckpumnus.

I'enetnueckuii KOJ.
Opranu3zaius reHoMa BUPYCOB
[IpoTuBOBHUpYCHBIE CPEACTBA,
MEXaHU3Mbl UX  JICHCTBHUA.
Opranm3anus

OaxTepuii

TCHOMA

AHTHOaKTEpHAEHBIC
Mpenaparsl. Opranuzanus
F€HOMa 3YKapuoT I'eHoMHOe

peIaKTUPOBaHHE.

«PerukaTuBHAs MalInHa

(urpa-
JIEMOHCTpAIIU ). [IpakTuueckas
pabora «[11P

amIunukanys Ha Oymare)y.

(Momens

Tema 2.
ocHOBHI reneTuku (20 9)

MoutekysipHble

IIpenmer reneruxu. Kpartkas
HCTOPHUS pa3BUTUAL
MIpEICTaBICHUS 0
HacaeactBeHHocTH. OT TeHa K
MpPU3HAKy: KAaK pacKpacuTh
koTa. Yrto Takoe npusHak? 1yt
OT TreHa J0  TpHU3HAKA.
MyTanuu. Asenu.
'eTepo3uroTbl U TOMO3HUTOTEHI.
JIoMUHAHTHBIE U PELIECCUBHBIC
I'ennr

AJLIENH. CTPOSIT

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

IEPBOro  IOKOJICHHUH. 3aKoH

pacuICIyICHUA nprU3HaKa BO
BTOPOM IIOKOJICHHH. 3aKOHEI

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

PoneBas «Annenny.

urpa
Uccnenoarensckuit MPOEKT
Myrarenssle aktopsl. PoneBas urpa
«Cynpba I'enbI-

TMEPEKITI0YaTEIN.

KIJIETKI.
IIpakTuueckoe
3ajjaHie «AJITOPUTMBI JUISL  KIIETOKY.

[IpakTrueckoe 3aJaHue
«EnnHoo0pasue mepBoro MOKOJICHUS.
[IpakTrueckoe 3aJ1aHue
«Pacmerienue BO BTOPOM
TTOKOJICHUM.
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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.
YucIeHHOCTh ImonyJIauuu.
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
M3MEHYHBOCTH.
Hacnenosanue

KOJNYCCTBCHHBIX ITPU3HAKOB.
KonunuecTBeHHbIE IIPpU3HaKU.

Cpenosas HW3MEHYUBOCTD
MpHU3HAaKa. Koaddumment
HaclielyeMOCTH  MPHU3HAKa.

OtBer Ha otTO0p. Ilomck
TCHOB KOJIMYECTBEHHBIX
MIPU3HAKOB.
OIHOHYKIICOTHIHBIC
BapuaHThl TeHoB. JHK-uwum.
[TomHOreHOMHEBIH aHaju3
accomuamuii. «OMBI»  Hang
TEHOMOM. IToctrenomHuast
apa. OOparHas

«OMHKCHBIE» HUCCIICIOBaHUAA.

T'CHCTHUKA.

ITpoteom, METab0JIOM.
Jomectukanusi ©  UEHTPHI
TeHETUYECKOTO

pazHoobOpaswsl. [Toucku
pacTeHuil C  «XOpOIIUMI»

pacTeHHii B IpeAenax Ballero MecTa
KHUTENbCTBAY. [IpakTHyeckoe 3a1aHue
«ArpoHoMbI». [IpakTHueckoe 3anaHue
«["omonornyeckue psinbl
HACJIEICTBEHHOW U3MEHUYHUBOCTID.
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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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