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1. MOACHUTEJIBHASA 3AIIMCKA

1.1. AKTyaJabHOCTh W Ha3HaYeHHMe mMporpammbl. [Iporpamma paspaboTaHa B COOTBETCTBUU ¢ TpeOoBaHUsMU DenepalibHOTO TOCYIapCTBEHHOTO
00pa30BaTeNBLHOTO CTaHJApTa OCHOBHOTO OOIIETr0 OO0pa30BaHWs, OPUEHTHUPOBAaHA HAa OOECTCUCHHE WHAMBHAYAIBHBIX MOTPEOHOCTEH OOydarommxcs u
HampaBlieHA HA JOCTH)KCHHE TUTAHHPYEMBIX DPE3yJIbTaTOB OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs C Y4€TOM BBIOOpAa Yy4aCTHUKAMU
00pa30BaTeNbHBIX OTHOIICHHH KYpCOB BHEYPOUHOH JEATEILHOCTH. DTO MO3BOJISIET 00SCIICUUTh €AMHCTBO 00s3aTenbHbIX TpeboBanuit ®I'OC Bo BceM
MIPOCTPAHCTBE HIKOJILHOTO 00pa30BaHUs: HE TOJIBKO Ha YPOKE, HO U 3a €ro Mpe/esiaMu.

AKTYaJlbHOCTh peajn3aluu JaHHON MporpaMmbl 00yCIIOBJIEHA caMOi OCOOCHHOCTBIO MPOEKTHO-UCCIIEA0BATENbCKOM 1eATeNbHOCTH. JTa NEATEIbHOCTh
JSKUT B OCHOBE IMO3HABATEIILHOTO MHTEpeca peOeHKa, SBISETCS 3aJlorOM yYMEHHUS IUIAHUPOBATH JIOOBIE JIEHCTBUS M BaXKHBIM YCJIOBHEM YCHEIIHOM
peanuzauuu uaeil. JoOble M3MEHEHHsS COBPEMEHHOTO OOIIeCTBAa CBA3aHbl C NPOEKTaMU M HCCIEAOBaHUSMU — B HayKe, TBOpUYECTBe, Ou3Hece,
o0mIeCTBEeHHO! KM3HU. [103TOMY Ba)KHBIM JJIEMEHTOM Pa3BUTHS JIMYHOCTH OOYYArOMIETOCs SBISETCS (OPMHUPOBAHUE OCHOBHBIX HABBIKOB IPOCKTHO-
HCCIIEI0BATENbCKOM 1EATEIbHOCTH.

[Iporpammoii mpegycMoTpeHo (GOPMHUPOBAHUE COBPEMEHHOTO TEOPETHUYECKOTO YPOBHSI 3HAHHMMA, a TAaKKE€ W TPAKTHYECKOTO OMBITa PabOTHI C
n1a00paTOpPHBEIM 000PY/IOBAaHHEM, OBJAJIEHUE IMPHUEMaMH HCCIENOBATENLCKOW NesATeTbHOCTH. MeToabl opraHu3anud 00pa30BaTeNIbHOW W HAy4HO-
UCCIIEIOBATENILCKON  JIEATENIBHOCTH MPelycMaTpUBalOT (POpMUpOBaHHE Y OOydYalOMIMXCS HECTaHAApPTHOTO TBOPYECKOIO MBIIUICHUS, CBOOOBI
CaMOBBIPAKEHUS U UH/IMBUIYAIbHOCTH CYXKICHHII.

J171g OTHOTO yueTa MOoTpeOHOCTEH yJamuxcs B MporpaMMe UCIoNb3yeTcs Au(GepeHIInPOBAHHbIN TOIX0, YUTO CTUMYIIHUPYET yYallerocs K yBEIMUEHUIO
MOTPEOHOCTH B MHIMBUIyaTbHOU, HHTEIUIEKTYAIbHON U MO3HABATEIBHON JIEATENHHOCTH U PA3BUTHIO HAYYHO-HCCIIEI0BATENbCKUX HABBIKOB. [Iporpamma
CTaHET BOCTPEOOBAHHON B MEPBYIO Ouepeib MIKOJbHUKAMHU, KOTOPHIE HWMEIOT CTOWKHM HWHTEPEC U COOTBETCTBYIOIIYI0 MOTHUBAIMIO K HU3YYCHHIO
MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA, €CTECTBEHHBIM HayKaM M TEXHOJIOTHUSIM.

B monpoctkoBoM BoO3pacTe ywamuecss MPOSIBISIOT CBOK 3aMHTEPECOBAHHOCTh B TOW WM WHOM 00JIacTU 3HAHWN, HAyYHOM HAINpaBICHUU WU
npodeccuoHanbHOM AedaTenbHOCTH. TakuM 00pa3oM MPOUCXOIUT (HOPMHUPOBAHME MO3HABATEIBHOW M MPOPECCHOHATBHON COCTABISAIONIEH JTUYHOCTH,
MOMOTaeT ydJamieMycsi B OIpeleleHnH OyAyIlero >XM3HEHHOTo MyTH U B MpodecCHOHaIbHOM BBIOOpE Mocje OoKoHuYaHUs MKoibl. [logoOHOrOo poma
3aMHTEPECOBAHHOCTh CTUMYIUPYET MOCTOSIHHOE JKEJIaHWEe MIKOJbHUKA K TTO3HAHHIO HOBOTO, PACIIMPEHHUIO U YIITYOJIIEHHUI0 COOTBETCTBYIOIIUX 3HAHUH, U
MOJIYYEHHUIO HOBBIX B TOM YHCIIE MMPAKTUYECKUX HABBIKOB, a TAK)K€ MOTUBHPYET ydallerocs Ha Mpo(opueHTAIHIO.

[IporpamMMa HareneHa Ha MOMOINb PEeOEHKY B OCBOGHHU OCHOB OPTaHU3AIlMM W OCYIIECTBIEHUS COOCTBEHHOW MPOEKTHO-UCCIIEI0BATEIBCKOM
NEeSTeNbHOCTH, a TaKXke B MPUOOpPETeHHH HEOoOXOAUMOTro OmbITa is paboThl HAJ WHIWBUIYaTbHBIM HCCIIEIOBaHHEM WIU TpoekToM. [Iporpamma
MTOMOJKET IIKOJBHUKY B OoJsiee TIy0OKOM M3yYEeHWH WHTEPECYIONIeH ero 00JacTH €CTECTBEHHBIX HAYK, a TaKKe B MPHOOPETEHUH BaXKHBIX COIUATBHBIX
HaBBIKOB, HEOOXOIUMBIX ISl IPOYKTUBHON COIMAIM3AIIMN U (HOPMHUPOBAHMS TPAKTAHCKOMN TTO3UITUH:



— HaBBbIKa CaMOCTOATEIBHOIO PEIICHUS AaKTYaJbHbIX HCCIEI0BAaTEIbCKUX WIM HPAKTUYECKMX 3a/ad, BKIIOYAIOIIEro B ce0s yMEHUEe BHIETh U
aHAJTM3UPOBATh MPOOJIEMBI, HYXJAIOUIMECS B PEIICHUH, YMEHHE JeTajJbHO MpopadaThiBaTh W PEaJM30BBIBATH CIIOCOOBI PAa0OTHI ¢ HUMH, YMEHHE
IUTAHUPOBATh COOCTBEHHYIO pab0OTy M CaMOCTOSITEIHHO KOHTPOJIUPOBATH CBOE MPOIBMIKEHHUE K JKEIAeMOMY pe3yJIbTary;

— HaBBIKA TEHEPUPOBAHUSA U OPOPMIICHHS COOCTBEHHBIX UIEH, 00JIeUeHNs UX B yIOOHYIO U pacipocTpaHeHus hopmy;

— - HaBbIKa YB@)XUTEIILHOTO OTHOLICHMS K YYXHM B3IVIAZaM M UAEAIM, OQOPMIICHHBIM B paboTax IpYrux JOJeH, APYTUX aBTOPOB — BIIA/IETIBIICB
MHTEJUIEKTYaJIbHOM COOCTBEHHOCTH;

— HaBbIKa IyOJIMYHOIO BBICTYIUIEHUS Iepej OOJbIIOW ayquTopuel, apryMEHTHPOBAHHUS M OTCTAWBAaHUS CBOEH TOYKM 3pEHMs, OTBETOB HA BOIPOCHI
CBEPCTHHMKOB U B3pOCJIBIX, YOXKIECHUS IPYTUX B CBOCH MIPABOTE, NPOABUKEHUS CBOMX UJIEH;

— HaBbIKa PAabOTHI CO CIHELHUATU3UPOBAHHBIMU KOMIIBIOTEPHBIMU IMpOrpaMMaMHM, J1a0OpaTOpHbIM OO0OpYIOBAHUEM, TEXHHYECKMMHU YCTpOMCTBaMH,
OoubMoTeYHbpIMH (DOHIAMH U UHBIMH PECYPCaMH, C KOTOPBIMH MOKET OBITh CBsI3aHa MTPOEKTHOMCCIIEAOBATENbCKAS IS TELHOCTD IIKOJIBHUKA.

Kpowme Toro, pabota mKOIbHUKA HA/I TPOSKTOM HIIH HCCIIEJOBAHUEM OyJeT CIOCOOCTBOBATH M PAa3BUTHIO €TI0 a/IEKBATHOW CaMOOILICHKH.

1.2. BapuanThl peaju3aluy NPOorpaMMsl U (pOPMbI POBeIeHUs 3AHATHIA.

JlanHast mporpaMMa paccyuTaHa Ha paboTy co HIKOJIbHUKaMH 5-9 kiaccoB. Ilenarory BaxHee aklIEeHTHPOBATh CBOE BHHMAaHUE HE CTOJBKO HAa KaUECTBE
pe3yibTara MPOEKTa WK UCCIIEA0BaHMs, CKOJIBKO Ha TOM, YTOObI yJallMiics NOayvasl 3HaHHUsI B TOM YHCJIE U Yepe3 BhINOJIHEHUE TPAKTHYECKOT0 3a1aHus,
Jenall BBIBOJBI M YMO3AKJIFOUEHHMS Ha OCHOBAaHMM CBOETO MCCJIEIOBAHMS, YYWICS CPAaBHHUBATh €r0 pPE3yJbTaThl C TEOPETUYECKMM MaTepUalioM U
UCCIIEIOBAaHUSIMU IPYTHX LIKOJBHUKOB. TakuM 00pa3oM, HIKOJBHUK OCBOUT OCHOBBI MPOEKTHO-UCCIIEI0BATENLCKOM AEATENbHOCTH U IPUOOPETET HABBIK
KPUTHYECKOT'O OTHOILLIEHUS K MaTepHuaiy.

[Tporpamma pa3z0uTa Ha MOAYIH, KOTOPBIE MOTYT OBITh MCIIOJIB30BaHBI JIMOO YaCTUYHO, JIMOO MONHOCTHIO. Tak Moxynb «Kak »KMBOTHBIE W pacTEHHUs
MPUCIIOCA0INBAIOTCS» (IBOIIOLMOHHAS SKOJIOTH) MpearoiaraeTcs JUIsl U3ydeHus B 5 uian 6 kjacce B TeueHue ogHoro rojaa (34 vaca B ron). Moaynu
«OCHOBBI pacTEHMEBOJCTBa» U «bHOTEXHOJIOTUM) paccunTaHbl Ha 68 4acOB U MOTYT OBITH peaTN30BaHbl B T€UEHUM 2-X JeT (1o 34 yaca B TOA) WIH B
tedyeHuu 1 roga (68 yacoB B rox). Bo Bropom ciiydae BO3MOXKHO MpoxoxkjaeHue oboux Moaynen («OCHOBbI pacTEHHEBOJCTBa» B 7 WM 8 Kiacce,
«buotexnonorun» B 7 mnu 8§ kiacce). AHAJIOIMYHO MOIyaH «MoJeKyJsipHble OCHOBBI (PM3HONOTUU U (hapmakoiorum» U «MoseKyJsspHbIE OCHOBBI
CEJIeKIIUM» PAacCUUTaHbl Ha 68 YacoB M MOTYT ObITh PeaM30BaHbI B TeUeHUH 2- X JeT (mo 34 yaca B rox) uiu B TeueHuH | roga (68 yacoB B rox). Bo
BTOPOM CIIy4ae BO3MOXKHO MPOXOKJEHHE 000ux Mojayiel («MoneKyaspHble OCHOBBI celeKIu» B 8 kiacce, «MoJeKyaspHble OCHOBBI (PU3HOIOTHU H
bapmakonorun» B 9 kiacce).

MOXHO peKOMEeH/I0BaTh HUCHOIb30BaTh MOAYIU «Kak >KMBOTHbIE M pacTeHHUs NpucrnocadiauBaroTcs», «OCHOBBI PacTEHHEBOACTBa», «MoOJEKyIIpHbIE
OCHOBBI CENIEKLIMKW» B KAayeCTBE HEMPEPBHIBHOIO 00pa3zoBaTesbHOTO Hukia (5-9 kiacc mo 1 dacy B HeZAeNio) Ui KJIacCOB arpoOHMOTEXHOJIOTHYECKOM
HarpaBieHHOCTH. Moaymn «Kak JKMBOTHBIE W pacTeHHUs NpucrnocabimBaroTcs», «buorexHomorum» M «MOJEKyIspHbIE OCHOBBI (DH3HONIOTHH U
(dhapMakoIorun» B KayecTBE HEMPEPHIBHOTO OOpa3oBaTenbHOro mukia (5-9 kimacc mo 1 9acy B Hemenro) s KJIacCOB OMOTEXHOJIOTHYECKOTO WIIH
MEIULUHCKOTO HalpaBJIeHUH.



1.3. BzaumMocBsi3b ¢ MPOrpaMMoii BOCIIUTAHMSI.

[IporpamMma Kypca BHEYpPOYHOH AESTEIBLHOCTU Pa3padoTaHa C Y4ETOM PEKOMEHIAlMi MPUMEPHOM MpOorpaMMbl BOCIIUTAHUS, YUUTHIBAET IICUXOJIOTO-
MeIarorMyecKiue OCOOCHHOCTH IaHHBIX BO3PACTHBIX KaTErOpUid. ITO MO3BOJISET HA MPAKTUKE COSAMHHUTH OOYUYAIONIyI0 U BOCITUTATEIBHYIO AEATEIbHOCTD
re/1arora, OpUEHTUPOBATH €€ HE TOJIBKO Ha MHTEIUICKTYAIbHOE, HO M Ha HPAaBCTBEHHOE, COLIMAIBHOE Pa3BUTHE PEOCHKA. DTO MPOSBISAETCS:

— B IPUOPUTETE JMYHOCTHBIX PE3YJIbTATOB pEAIM3ALMMU IPOrpaMMbl BHEYPOUHOW NEATEIbHOCTH, HAIIEAIIMX CBOE OTPAKEHUE U KOHKPETU3ALUIO B
IIPUMEPHON MPOrpaMMe BOCIIUTAHHUS;

— B BO3MOHOCTH KOMIIJIEKTOBaHHS Pa3HOBO3PACTHBIX TPYII AJIsi OpraHU3aluu NpoQOPHUEHTALMOHHON JIEATEIbHOCTH MIKOJBbHUKOB, BOCIIUTATEILHOE
3HaUYE€HHE KOTOPBIX OTMEYAETCA B IPUMEPHOIN POrpaMMe BOCHUTAHUS;

— B UHTEPAKTUBHBIX (popMaxX 3aHITHHA IS IIKOJIBHUKOB, 00€CIEUNBAIOIINX OOBIIYIO NX BOBJICUEHHOCTh B COBMECTHYIO C IIEIarOroM U JPYTUMHU JETbMU
NESTEIbHOCTh U BO3MOXKHOCTH O0OOpa30BaHMsI Ha €€ OCHOBE JIETCKO-B3pPOCIHBIX OOLIHOCTEH, KIIOUEBOE 3HAUYE€HUE KOTOPBIX JUIsl BOCHUTAHUS
IIOAYEPKUBACTCS IPUMEPHOU ITPOTPaMMOM BOCIIUTaHUS.

1.4. OcobernnocTu padoThHl yUUTeEJIsl 10 IPOrpamMme.

3amada yuuTens COCTOMT B TOM, YTOOBI CONMPOBOXKIATH MpoIecc MpoheCCHOHATBLHON OPUEHTAINH IIKOJIBHUKA, PACKPBIBAsl MOTEHIIMAT KAXKIOTO Yepes
BOBJICUEHHUE B MHOTOOOPa3HYIO0 JESATeNbHOCTh, OPTraHH30BaHHYIO B paszHbX (opmax. [Ipu sToM pe3yiabTatoM pabOThl yuuTeNlsl B MEPBYIO OuYepellb
ABJIAETCS JIMYHOCTHOE PA3BUTHE ywalerocs. JIMUHOCTHBIX pe3y/lbTaTOB yUUTENNb MOXKET JOCTHYb, YBJIEKAas YYEHHMKAa COBMECTHONM M HMHTEPECHOW UM
000OMM J1eATENIbHOCTBIO, YCTAHABIMBasg BO BpeMsl 3aHATUI OOpOKeNaTeNlbHYI0, MOJIEPKUBAIOIIYI0 aTMocdepy, Hachllas 3aHATHS LIEHHOCTHBIM
COJIEP/KaHUEM.

IIpumepHas cxeMa npoBeieHUs 3aHATHI 10 porpamme:

1. O0bsicHEHHE TEOPETUUECKOT0 MaTepuraa o TeMe.

2. [loaroroBka K 3KCIEpUMEHTAILHOMY 3aHSATHIO, 00CYKIEHIE 0OBEKTOB JUIsl IPAKTUYECKOTO 3aHSTHS.

3. [IpoBeneHne NpakTUYECKOTO 3aHATHS — OCHOBHAs 3aJ]aua OCBOEHHUE METOI0JIOTUH JAHHOTO IKCIIEPUMEHTA.

4. ITo OKOHUYaHUM NPENTIOKUTH JETAM, KOTOPBIE 3aWMHTEPECOBAINCH AAHHBIM JKCIIEPUMEHTOM, Pa3BUTh €r0 B MCCIIENOBATEIbCKUNA MpPOEKT. lid 3Toro
HE00X0AUMO 00CYTUTH OOBEKTHI, KOTOPBIE YUYEHUK OYyJIeT UCCIIE0BATh, COCTABUTh IJIaH HKCIIEPUMEHTA.

5. IloMoub y4EHHMKY IPOAHAIM3UPOBATh PE3YJIbTAThl KCIEpUMEHTa. OLUEHUTh PE3yIbTaThl MPOEKTHO-UCCIEA0BATENBCKON NAEATEIbHOCTH IKOIBHUKOB
MO>KHO B IIPOIIECCE 3aIIUTHl KMHU CBOMX paboT B paMKax IIKOJIbHOM HAayYHONPAKTUYECKOH KOH(DEPEeHIIUH.



2. COJEP)KAHUE KYPCA BHEYPOUYHOM JEATEJBHOCTH
Monynbe «buorexnonmorus» 7-9 knaccsl (34 daca)

2.1. buorexnosorus (2 4aca) [lonstue 6HOTEXHONOTHU. 3aUeM YEIIOBEKY OMOTEXHOJIOTHH, B YeM UX MPEUMYIIECTBO MEPE] XUMUICCKIM CHHTE30M.
OcHoBHBIE OMOOOBEKTHI OMOTEXHOJIOTHH: MPOMBIIIJICHHBIE MUKPOOPTaHU3MBbI, KJIETKH W TKaHU PACTEHUH, )KUBOTHBIX U YEIOBEKa, OMOKATAIN3aTOPHI.
[IpakTnueckas padora «lIpumMepsl MpUMEeHEHUS OMOJIOTUYECKUX OOBEKTOB B TBOEH KH3HU». ChIpbe Il OMOCHMHTE3a M OLEHKa ero OMOJOTrHYecKon
neHHocTd. OCHOBHBIE MCTOYHUKM Yriepoia, a3ora, (ocdopa, MUKpO3IeMEeHTOB. VccienoBaHue HOBBIX HMCTOYHHKOB CBIPhS (BKIIOYAs BOIPOCHI €TO
MpeIBapuUTeNIbHON 00pab0TKM), pa3pab0TKa HOBBIX MUTATENBHBIX CPE, B TOM YHUCIIEC BKIIOYAIOIINUX OMOCTUMYIISTOPHI U IPYTUE IIEMEHTHI YIPaBICHUS U
ONITUMHU3AIUHU MTPOLIECCOB OMOCHHTE3a. MEeTOIbI ONTUMH3AINH MUTATEIbHBIX CPE/l.

2.2. MuxpoouoJorus (6 yacoB) IlonoxxeHue mMpokapHoOTOB B CHCTeME opranmieckoro mupa. Ctpoenue OaktepuanbHOW KieTkd. Knaccupukarus
Oakrepuii. Mopdosorust 6akrepuii. IIpocThle W CIOXKHBIE METOABI OKpamvMBaHus Oaktepuii. du3monorust OakTepwii: NMHUTAaHWE, ABIXaHHWE, POCT U
pasmHoxkeHue. Omnpenenenre (HOPMBI TPEUIOKCHHBIX KYJIbTYp MHKPOOPTaHHU3MOB, HCIOJNB3Ys IMPOCTOM MeToJa OKpacku» Jlaboparophas pabota
«Ormpenenenue TUMa KIETOYHONH CTEHKHM METOJIOM OKpalIuBaHUs Mo ['pamy» (MpU HANIMYUU PEaKTHBOB). MOJIOYHOKUCIOE U CIHUPTOBOE OpOXKEHUE.
dorotpodHbIie 1 XeMOoTpoHbIe OakTepun. KuHeTnueckoe omrcanue mpolecca pocTa MUKpPOOPTaHU3MOB. DKCIOHEHIIMaNbHAs MoJieNb pocTa. Kunetnka
rudea MUKPOOPTaHU3MOB.

UccnenoBatensckas pabora «I[lorck MHKpOOpraHM3MOB OONAAIONIMX AHTAarOHUCTHYECKONW AaKTUBHOCTBIOY. [IpuMeHeHue OakTepuil 4YeIOBEKOM.
Kunernueckoe onurcanue 6MocrHTE3a NPOAYKTOB MUKPOOPTaHU3MaMy. bakTepun, KOTOpble MOTYT pa3iaraTh MJIACTHK.

UccnenoBatenbckast pabora «BplneneHre MOJOYHOKHUCIHBIX OakTepHil, MCCIeIOBaHUE UX AKTUBHOCTW». MHUKpOOpPraHM3Mbl B arpoOMOTEXHOJOTHHU.
HckyccTBeHHBIE accoMaliy paCTEHUN ¢ MUKPOOpPraHU3MaMH.

UccnenoBatenbckas pabora «Briaenenne 0akTepuil MOJIE3HBIX NI PACTCHHI.

2.3. DykapuoTH4YecKHe OPraHu3Mbl B OHOTEXHOJIOTHMHU (IJIeCHEBbIe T'PUOBI, IPOXKKU, Boaopocan) (6 yacoB) [lnecHeBbie TPUOBI MPOIYIIEHTHI
OMOJOTMYeCKH aKTHBHBIX BemecTB. OOmas XapakTepHCTHUKa JPOXOKEH caxapoMHIeTOB. MCTopus WCMONBb30BaHHS JPOXKEH B TPaTUIIMOHHOMN
OMOTeXHONOTHH. TEeXHOJIOTHMH BUHOJIENHS M XJIeOOMedeHHUs, CIeUaTU3UpOBaHHBIE pachkl Apoxokei. Merabonm3Mm apoxoked. Peakuust cnimpToBOTO
opoxkenus. JlaboparopHas pabota «llomcuer kieTok npoxkeit B kamepe [opseBa». JlabopatopHas pabora «OOHapykeHHE MPOIYKTOB CIIUPTOBOTO
OpOXEHUS: PTHJIOBOTO CIHMPTAa M YIJIEKUCIOro Tra3a». [lomydeHue BTOPHUYHBIX METAOONHMTOB B JIpoXoKax. JIpoxkKM Kak MPOAYIEHTHI OHOTOILIUB.
[Tonyyenue meneBbIXx O€IKOB B Jpoxokax. OCOOEHHOCTH BETETAaTUBHOTO M IIOJOBOTO Pa3MHOXKEHHUS Yy JAPOXOKEH, 3HaUYE€HWE HM3YYCHHS MHTO3a W
IMUTOKWHE3a JJIA OIITHMHU3aIHUU IMPOLCCCOB KYJIbTUBHPOBAHUA APOXIKEBBIX MITAMMOB, TIOHUMAHHWA IMPUYUH ITAaTOICHHOCTHU 11p0>1<>1<e171 )51 FpI/I6OB, IIOHUCKa
MUIIeHeH QYHTHITUAOB B pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX MpemnapaToB. Jlaboparopras padota «HabmroaeHne pa3MHOKEHUS JPOKIKEBBIX KICTOKY.



[MpakTuyeckas pabora «CpaBHUTEIBHBIN aHAIH3 Pa3BUTHS IPOXOKEH B a9pOOHBIX M aHA’POOHBIX ycioBHsx». [Ipaktudeckas padora «MeToabl OlEHKH
CBOUCTB XJeOoneKkapHbIX Aposxkeid. OCOOEHHOCTH NMPHUMEHEHUS INPECCOBAHHBIX, CYIIEHBIX M WHCTAHTHBIX Apokei». MccrmemoBaTenbckas paboTa
«BrnusHre Qu3nko-XxuMU4ecKux (GakTOpoOB Ha KAUeCTBO OMOTEXHOJIOTHUECKON mpoaykiuuu (KBac, kedup, coip, Xaed u ap.)». Mccnenoparensckas padbora
«Bmusiaue ¢pusnko-xummuueckux (akropos Ha poct Bogopocin (Chlorella vulgaris)»

2.4. HacaeacrBennasi uHopmanus (6 yacoB) HacinencTBeHHOCTh 1 H3MEHYHMBOCTh — OCHOBHBIC CBOMCTBA JKUBBIX OPTaHM3MOB. VI3MeHunBOCTh. Bub
M3MEHYMBOCTh. [IpakTudeckas pabora «MoaudukanmmoHHAass W3MEHYUBOCTh (JIUCThS, MTOJIKM C OJHOTO JepeBa)». ['eH — MaTepualbHBIA HOCHUTEIh
HAaCJEACTBEHHOCTH U U3MeHYMBOCTH. HykiienHoBble kucioThl. Jlokanu3anus reHeTHYecKoro Marepuana B kierke. [lenenue knerok. Permmmkanus JHK.
OcHoBHast torMa MoJeKyisipHoit Ouonoruu. Tpanckpunuums. Tpancnsauus. MyTauuu.

[Ipeamer reneruku. Kpatkas ucropust pa3BuTHs MpeEACTaBICHUS O HacleACcTBeHHOCTU. OT TeHa K MpU3HAKY: KaKk pacKpacuTh KoTa. YTO Takoe mpu3HaK?
[1yTb oT rena no npusHaka. Myrauuu. Annenu. ['erepo3uroTsl 1 roMO3UroThl. JJoMMHAHTHBIE U PELIECCUBHBIE AJUIEIU

HccnenoBatenbckas padoTa: «Buabl Myranuii uenoBekay, «MyTrareHHbIie (aKTOpPb»

2.5. Bupycosorus. (4 yaca) [lojoxxeHne BHPYCOB B cUCTeMe opraHmveckoro mupa. CTpyKTypa W XUMHYECKHH cOCTaB BHpYcoB. Kmaccudukarnms
BUPYCOB. PenpoiyKIiusi BUpYCOB.

[TpocmoTp nokymeHTanpHOro ¢uibMa O BHUpycaX. Bupyckl - Bo30yauTenu WHGEKIUMOHHBIX Oone3Hel. OHkoBupychl. bakrepuodaru: crpoenue,
CBOWCTBA, IPUMEHEHHE.

Hccnenosarenbckas padota «MeTo sl 60pbOBI ¢ BUpYCaMU»

2.6. I'ennasi uHKeHepusi U OuoTexHoJoruu. (4 yaca) OcHOBBI TeHHOU WHXeHepuu. Bektopa. Cnenududeckne GpepMeHTsl Oaktepuii. [IpakTuueckas
pabora «OHAOHYKJIEa3bl PECTPUKIMH (padoTa C HYKJICOTHIHBIMU TIOCIEIOBATEIBHOCTAMH Ha Oymare)». BHOTeXHOJIOrHuM TpOIyKIUH OENKOB B
OakTepHalIbHBIX KylbTypax. JlocTikeHus reHHoi unxeHepun u OumorexHonoruu. CRISPR/Cas — cucrema afanTUBHOIO MMMYHUTETa OakTepuil U
apxen.

[IpaxkTuueckas padora «I'ennbie HoxxHHIBI - CRISPR/Cas (MonenupoBanue Ha Oymare)»

2.7. Mouaexyasipuass 0uosnorusi. (6 yacoB) OCHOBHBIE BEXH Pa3BUTHA MOJEKYJsIpHOW Ouonornu. HykienHoBble KHUCIOTH. OCHOBHBIE MPUHIUIIBI
ctpoenus. [Ipaktuueckas pabora «Boinenenne JIHK u3 6ananay.

Mytauuu. Uto Bei3biBaeT usmeHnenus B crpoennu JHK. [IpuHnune penapamuu. TpancKkpunus.

[IpakTuueckas pabota «Pemenue 3agau Ha reHeTHUECKUN KO TpaHcsus.



HccnenoBatensckas paborta «PacrnpocTpaHeHHe aHTHOMOTHKOPE3UCTEHTHBIX OakTepuil» OpraHuzanus reHoma 3yKapuoT ['éHOMHOe peJaKkTHpOBaHUE.
HccnenoBatensckas padota «UTo Takoe aHTHOMOTHKOPE3UCTEHTHOCTH?»



3. INTAHUPYEMBIE PE3YJIbTATHI OCBOEHUS KYPCA BHEYPOUHOM JESTEJIBHOCTHU
3aHaTus B paMKax IporpaMMbl HAIIPpaBJICHBI Ha oOecrieyeHue AOCTHIKCHUS IIKOJbHUKAMHU CICAYIONUX JIMYHOCTHBIX, MCTAIIPECAMCTHBIX U MPECAMCTHBIX
00pa3oBaTEeIbHBIX PE3YIHTATOB.

3.1. JIu4HOCTHBIE Pe3yIbTaThI:

B cdepe rpaxgaHckoro BOCHHMTaHUS: FOTOBHOCTb K KOHCTPYKTMBHOH COBMECTHOH JESTEIbHOCTH IPHU BBINOJIHEHUM MCCIEIOBAHUN U IPOEKTOB,
CTPEMJICHHE K B3aUMOIIOHUMAaHUIO U B3aUMOIIOMOILIH.

B cdepe naTpuoTH4eCKOro BOCHUTAHMA: OTHOUIEHHE K OMOJIOTMM KaK K BaXXHOM COCTaBIIAIOLIEH KyJIbTyphbl, FOPAOCTb 3a BKJAJ POCCUHCKUX H
COBETCKHUX YUYEHBIX B Pa3BUTHE MUPOBOI OHMOJIOTUUECKON HAYKH.

B cdepe nyxoBHO-HpPAaBCTBEHHOr0 BOCHHUTAHHUSI: TOTOBHOCTh OIICHMBATh IOBEJACHHWE M IOCTYNKHM C IO3ULIUU HPABCTBEHHBIX HOPM U HOPM
9KOJIOTMUYECKOM KYJIbTYphl; IOHUMaHHE 3HAUMMOCTH HPABCTBEHHOT'O aCIIEKTa AESITEIbHOCTH YEJI0OBEKa B MEAUIIMHE U OUOJIOTHUH.

B cdepe 3cTeTHYecKkoro BOCHUTAHUSA: TOHUMaHUE POJIM OMOJIOTUU B (POPMUPOBAHUHU ICTETUUYECKON KYNIbTYpPbI JIMYHOCTH.

B cdepe ¢pusuyeckoro BocnuTaHus, (POPMUPOBAHUS KYJIbTYPbI 310POBbSI 1 3MOLMOHAJIBHOIO 0JIaromoJIy4usi: OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 3JI0pPOBbIO M YCTAHOBKAa Ha 3JJ0POBbIM 00pa3 >KU3HU (310pOBOE MHUTaHUE, COOJNIOJIEHNE MMTMEHUYECKHX MPAaBWJI U HOPM, cOalaHCHUPOBaHHbIH
PEKUM 3aHATUI M OTIbIXa, peryisipHas (u3nueckass akTUBHOCTh); OCO3HAHUE MOCIIEICTBUI U HENPUATHE BPEIHBIX MPUBBIYEK (YIOTpeOIeHne anKkoroJs,
HapKOTHKOB, KypeHUE) U MHbIX (opM Bpena /i (PU3HMUECKOro U MCUXUYECKOTO 3/I0POBbs; COOJOJEHHE MPaBUI OE30MAaCHOCTH, B TOM YHUCIIE HaBBIKU
0€3011acHOTO MOBEIECHUS B IPUPOJIHON cpesie; chOPMUPOBAHHOCTD HaBbIKA peIeKCHH, yIIpaBieHue COOCTBEHHBIM SMOLIMOHATIBHBIM COCTOSTHUEM.

B cdepe TpynoBoro BocnuTaHusi: aKTUBHOE y4yacTHE B PELICHHM NMPAKTHUECKUX 3a/4ay (B paMKaX CEMbH, IIKOJbI, TOpOja, Kpas) OMOIOrMYecKor u
AKOJIOTMUYECKOI HANpaBICHHOCTH, UHTEPEC K MPAKTUYECKOMY U3yUEHUIO PO eccHil, CBI3aHHBIX C OMOJIOTHEN.

B cdepe 3x0/10rnuecKkoro BOCIUTAHUSA: OPUEHTAIMS HA IPUMEHEHUE OMOJOTMYECKUX 3HAHMW NMPHU PELIEHUM 3a7ad B 00JIACTU OKPYXKAloIIeH cpeibl;
OCO3HAHHUE IKOJIOTUYECKUX MPOOJIEM U MyTel UX PelIeHNUs; TOTOBHOCTh K yYaCTHIO B IPAKTHUECKOH E€ATEIbHOCTH KOJIOT MUECKON HalpaBICHHOCTH.

B cepe noHnMaHusI HEHHOCTH HAYYHOI0 MO3HAHMSA: OPUEHTAIMS Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX NMPEICTaBIEHUI 00 OCHOBHBIX OMOJIOTMYECKUX
3aKOHOMEPHOCTSX, B3aMMOCBSI35X YEJIOBEKA C MPUPOTHON M COLMAIBHOM Cpeioii; MOHMMaHUEe POJM OMOJOrMYecKol HayKu B (POPMHPOBAHUU HAYYHOTO
MHUPOBO33PEHUS; pa3BUTHE HAyYHOU JTI0003HATEIBHOCTH, HHTEpECa K OMOIOTHYECKOM HayKe, HABBIKOB MCCIIEI0BATEIbCKOM 1€ATEIbHOCTH.

B cdepe apanTanum K M3MEHSIOMMMCH YCJOBHSIM COLMATBHON M NPHPOJHON Ccpelbl: aJcKBaTHAas OLIEHKA M3MEHSIOIIMXCS YCIOBHI; NMPUHATHE
pemieHus (MHAMBUAYAIBHOE, B TPYIIE) B U3MEHSIOMUXCS YCIOBUAX HAa OCHOBAHWH aHalIM3a OMOJIOrHYeckoi MH(OpMaIuK; MiIaHUpOBaHUE NEHCTBUH B
HOBOM CUTYyalluu HA OCHOBaHHUH 3HAHHUI OMOJIOTHYECKHX 3aKOHOMEpPHOCTEH. MeTanpeaMeTHbIe pe3ynbTaThl:

B cdepe oBiaeHus: yHuBepcajJbHbIMU Y4eOHBIMHU NO3HABATEIbHBIMM e CTBUSIMU:

basoBble Jlornyeckre AeWCTBUS: * BBISBISATh U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH OMOJIOTUYECKUX OOBEKTOB (SIBICHUN);




* yCTaHaBIMBATh CYIIECTBEHHBII MPU3HAK KJIacCU(PUKAIUU OMOIOTHYECKUX O0BEKTOB (SBJIEHUH, IPOLIECCOB), OCHOBAHUS 1151 0000IIEHUsI U CPABHEHHS,
KPUTEPUHU TPOBOJIMMOI0 aHAJIN3A;

* ¢ y4€TOM MPEIJIOKEHHOW OMOJIOTUYECKOW 3a/Ja4dl BBISIBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B PacCMAaTPUBAEMBIX (haKTax M HAOIIOJICHUSIX;
npeasiaraTh KpUTEPUU JJIs BBISIBIICHUS 3aKOHOMEPHOCTEH U MMPOTHUBOPEUUH;

* BBISIBIISIT ACPUIIMTH HHPOPMAINH, TAaHHBIX, HEOOXOIUMBIX JIJIsl PEIICHUS TOCTABICHHON 3a1a4u;

* BBISBJISITh IPUUMHHO-CJICICTBEHHBIE CBS3H MPHU U3YYEHUU OMOJOTMYECKUX SBJIEHUN U MPOIECCOB; JeNaTh BHIBOJBI C HCIOJIb30BAaHUEM JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKIIOUEHUH TI0 aHAIOTHH, (DOPMYJIUPOBATh TUIIOTE3bl O B3aUMOCBSA3SX;

* CaMOCTOATEIBHO BHIOMpATh CHOCO0 pelleHus: yueOHOW OMONOorMyeckoi 3a/adyu (CpaBHUBATh HECKOJIBKO BApHMAHTOB pEIEHUs, BbIOMpaTh HauboJee
MOAXOISAUINH ¢ yUETOM CaMOCTOSTEIbHO BbIICJICHHBIX KPUTEPHUEB).

basoBble nccnenoBarenbckue AEUCTBUS: * CIOJIB30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHMUS,

* (GopMyIHpOBaTH BOMPOCH], (UKCHUPYIOIIUE pPa3phlB MEXKAY pPEaTbHBIM U IKEIATeIbHBIM COCTOSIHUEM CHUTYallMH, OOBEKTa, M CaMOCTOSTEIHLHO
YCTaHaBIMBATh HCKOMOE U JTAHHOE;

* ¢dopMHpOBaTh TUNOTE3y 00 MCTHMHHOCTU COOCTBEHHBIX CYKICHHH, apryMEHTHPOBATH CBOIO IO3UIMIO, MHEHHE; * MPOBOJUTH IO CAMOCTOSITEIHHO
COCTaBJICHHOMY IUJIaHy HaOJIOJIeHHe, HEeCIOXHBIH OHOJOTUYECKHI SKCIEpUMEHT, HEOOIBbIIOE HCCIENOBAHHE [0 YCTaHOBJICHHUIO OCOOEHHOCTEU
OuoJIornYecKoro oobeKkTa (Imporecca) U3y4eHus,

* IPUYMHHO-CJIEICTBEHHBIX CBS3€l M 3aBUCUMOCTEH OMOJIOrMUECKUX 00BEKTOB MEXKIY COOO0H;

* OLICHUBATh Ha IPUMEHUMOCTb U IOCTOBEPHOCTh MH(DOPMAIIUIO, TOJIYYCHHYIO B X0J1€ HAOII0/IEHUS U SKCIIEPUMEHTA;

* CaMOCTOSTENIbHO (hopMysnHpoBaTh O0OOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM IMPOBEIEHHOIO HAOMIOJEHUS, SKCIEPUMEHTa, BIaJE€Th MHCTPYMEHTaMU
OLIEHKH JTOCTOBEPHOCTH MOJTYYEHHBIX BHIBOJIOB U 00OOIICHMI;

* IPOrHO3UPOBATh BO3MOKHOE JajIbHEHIIIee pa3BUTHE OMOIOrMYECKHUX MPOLIECCOB U UX IMOCIIECTBHUS B aHAJIOTUYHBIX MJIM CXOAHBIX CUTYallUsX, a TAKKe
BBIIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTUU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pabora ¢ uHbopManuei: * MPUMEHATh Pa3InYHbIE METO/Ibl, HUHCTPYMEHTHI U 3alPOCHI IPU MOKCKE U 0TOOpe OMOIOrHYecKoi HHPOPMAaIUN WM JaHHBIX
U3 UCTOYHUKOB C YIETOM IIPEIONKEHHON yueOHON OMOIOTrHYeCcKoi 3a1auu;

* BEIOMPATh, AHATTU3UPOBATh, CUCTEMATU3UPOBATH M HHTEPIPETUPOBATH OUOIOTHUECKYIO MH(POPMAIUIO PA3IMYHBIX BUIOB U (OPM MPEICTABICHNUS,

* HAXOJUTh CXOJIHBIE ApTYMEHTHI (IIOATBEPKJAIOIINE HIIM OIPOBEPTaloIIUe OJHY U TY K€ UIEI0, BEPCUIO) B PA3TMUHBIX MHOOPMAIIMOHHBIX HCTOYHUKAX;

* CaMOCTOATENIHHO BBHIOMPATh ONTUMATBHYIO (GOpMy MpeacTaBieHHsS HHPOPMAIMU M HILIIOCTPUPOBATH pElIaeMble 3aJaud HECIOKHBIMU CXEMaMH,

auarpaMMaMM, HHOM rpadukoi 1 MX KOMOMHALMSIMU;
* OLIEHMBATh HAAEKHOCTb OMONOTMYECKOW HH(GOPMAalMU MO KPUTEPHUSIM, MPEAJIOKEHHBIM YUYHUTENeM WIH CHOPMYIHPOBAHHBIM CaMOCTOSITENILHO; *
3alIOMUHATh U CUCTEMATU3UPOBATh OMOJIOTHYECKYI0 HH(OPMALIUIO.
B cdepe oBi1agenust yHuBepcaaibHbIMU Y4eOHBIMH KOMMYHHKATHUBHBIMHU J1€HiCTBUSIMH
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OOuieHue: * BOCIPUHUMATh U (POPMYIUPOBATh CYXIEHUS, BbIpaKaTh 3MOLMU B IPOLECCE BBIIOJHEHUS NPAKTUUYECKUX M J1a0OpaTOpHBIX padoT; °
BBIpa)XaTh ce0s1 (CBOIO TOUKY 3pPEHUS) B YCTHBIX M MMChbMEHHBIX TEKCTaX;

* pacrmo3HaBaTh HEBepOalbHBIE CPEACTBA OOIEHUS, MOHMMATh 3HAYCHHE COLMAIBHBIX 3HAKOB, 3HATh W PACIIO3HABATH NMPEANOCHUIKH KOH (IMKTHBIX
CUTyallui ¥ CMATYaTh KOH(IMKTHI, BECTH IIEPETOBOPHI;

* IOHUMAaTh HAMEPEHUS IPYTUX, IPOSBIIATH YBAKUTEILHOE OTHOLICHHUE K COOECEAHUKY M B KOPPEKTHOH opme HopMyTHpOBaTh CBOU BO3PAKECHHUS;

* B XOJ€ AMAJIOra W/WIM TUCKYCCHM 33JaBaTh BOIPOCHI IO CYILECTBY 00CYKAaeMOH OMOIOrMYEeCKOM TeMbl M BbICKAa3blBaTh WIEH, HAIEJICHHbIC Ha
peleHre 6MoNIornYecKoM 3a1a4M 1 o iepKaHue 0J1aroXkenaTenbHOCTH OOIIEHUS;

* COINOCTABIIATh CBOM CYKICHUS C CY)KICHUAMU JAPYTHX YYaCTHUKOB Juasiora, OOHapyKMBaTh pa3jIMyus U CXOACTBO MMO3ULIMMA;

* yOJIMYHO NPEACTABISATh PE3Y/IbTaThl BBIITOJIHEHHOIO OMOJIOTMUECKOTr0 OMbITA (3KCIIEPUMEHTA, UCCIET0BaHMS, IPOCKTA);

* CAMOCTOSITENTFHO BBHIOMpATh (OpMAT BBICTYIUICHHUS C YUETOM 3a/a4 MPE3EeHTAUN U OCOOCHHOCTEH ayJUTOPUU M B COOTBETCTBUU C HUM COCTABIISATH
YCTHBIE U IUCBMEHHBIE TEKCTHI C UCIIOIb30BAHNEM WIIIIOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHas 1€ATE€AbHOCTh (COTPYIHUYECTBO): * MOHMMATh U HMCHOJIb30BaTh MPEUMYIIECTBA KOMAHJAHON M WHIWBUYaJbHOM pabOThHl MPU pPELICHUU

KOHKPETHOW OMOJIOTHYECKOM Mpo0IeMbl, 000CHOBBIBAaTh HEOOXOIUMOCTh MTPUMEHEHHS TPYMIIOBBIX ()OPM B3aMMOJEHCTBHS IIPU PEIICHUH TOCTaBICHHON
y4eOHOU 3a1auu;

* IPUHUMATD 1IeJIb COBMECTHON JIE€ATEIbHOCTH, KOJJIEKTUBHO CTPOUTH ACUCTBUS IO €€ JOCTHXKEHHUIO: paclpesieNiaTh poJid, J0rOBapruBaThCs, 00CYXIaTh
IpoIecC U pe3yabTaT COBMECTHOM paboThl;

* yMeTh 0000I11aTh MHEHUS! HECKOJIBKHX JIFOJIEH, IPOSIBIIATE TOTOBHOCTh PYKOBOANTD, BHIIOIHATH NOPYUYECHHUS, TIOAUUHSITHCS;

* IUIAHUPOBATh OPraHMU3alMI0 COBMECTHOM pPabOTHI, OINpENesITh CBOIO poyib (C y4ETOM MPEANOYTEHUH U BO3MOXKHOCTEH BCEX YYaCTHUKOB
B3aMMOJICICTBUS), pacHpeleNsITh 3aJaud MEXIy 4YjeHaMH KOMaHIbl, y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CyXkaeHHsA, OOMEH MHEHHUIMH,
MO3TOBBIE IITYPMBI U UHBIE);

* BBINOJIHATH CBOIO YacTh PalOTHI, JOCTUIaTh KaYECTBEHHOI'O pe3ysibTaTa MO CBOEMY HANpaBICHUIO U KOOPAUHUPOBATH CBOM JEWUCTBUSA C JIPYrUMHU
YJIEHaMU KOMaHJIbl;

* OLCHMBATh Ka4yeCTBO CBOET0 BKJIaJa B OOIIMN HPOAYKT MO KPUTEPUSM, CAMOCTOSTENHHO C(HOPMYIMPOBAHHBIM YYAaCTHHUKAMM B3aMMOJEHCTBUS,
CpaBHUBATh PE3YyJIbTaThl C MCXOAHOM 3ajaueil W BKJIAJ KaKJOro YiIeHa KOMaHIbl B JOCTH)KEHHE Pe3yJlbTaTOB, pa3lesiATh cepy OTBETCTBEHHOCTH U
IIPOSABIISATH TOTOBHOCTD K IIPEOCTABIEHUIO OTUETA MTEPE] TPYIIION;

* OBJIQZIETh CHCTEMOW YHUBEPCAJIbHBIX KOMMYHHKATHBHBIX JAEHUCTBUH, KOoTOpas oOecrieuynBaeT C(HOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB U
SMOILIMOHAIBHOIO UHTEJJIEKTa IIKOJIbHUKOB.

B cdepe oBiaaeHus: yHuBepcaJbHbIMU YUeOHBIMH Pery/siTUBHBIMU 1€ CTBUSIMM:

CaMoopraHu3zalys: * BbISIBISTh IPOOJIEMBI [l PEIICHUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUIX, UCIOIb3Ys OMOJIOrMYecKre 3HAHUS;

* OPUEHTHPOBATHCA B PA3IMYHBIX MOIX0aX MPUHATHS pPelieHUH (MHAUBUAYaIbHOE, IPUHATHE PEUICHHs] B TPYIIE, IPUHATHE PEUICHHUI IPyIIoi);
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* CaMOCTOSATENIFHO COCTAaBIISATh AITOPUTM PELICHUs 3a7a4yd (MM ero 4YacTbh), BBIOMpATh Crioco0 pemieHus ydeOHOW OMOJOrM4ecKkoi 3ajaud ¢ yueTom
UMCIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MIpejlaracMble BApUAHTBI PEIICHHIA;

* COCTaBJIATH IUIAH JEHCTBUH (IUIaH peaau3alid HaMEUEHHOI'O aJlfOPUTMA PELIEHUs ), KOPPEKTUPOBATH MPEUIOKEHHBIN aITOPUTM C YU4ETOM I0JyUEHUS
HOBBIX OMOJIOTMYECKHX 3HAHUN 00 M3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

* JIeNaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CamoKoHTpOIIb (pediaekcus): * BIaeTh ClIOCO0aMU CAaMOKOHTPOJIS, CAMOMOTHBALIUH U PEQIICKCHH;

* 1aBaTh aJICKBATHYIO OLCHKY CUTYyallMy U MpeaiaraTh IJiaH €€ N3MEHEHUS;

* YUUTHIBATh KOHTEKCT U MPEABUAETH TPYAHOCTH, KOTOPHIE MOT'YT BOZHUKHYTH MPU PEIICHUU y4eOHON OHOJIOTrHYecKOi 3a1auu, alaiTUPOBATh PEIICHUE K
MEHSIOIMUMCS 00CTOSATENLCTBAM;

* OOBSCHATH MPUYUHBI IOCTHXKCHUS (HEIOCTUKEHUS ) pe3yIbTAaTOB ACATEIHLHOCTH, JaBATh OIEHKY TPUOOPETEHHOMY OMBITY, YMETh HAXOAUTH MO3UTUBHOE
B MPOU3O0MIEAIICH CUTyalllH;

* BHOCUThH KOPPEKTHUBHI B JICATCIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, H3MCHHUBIIIUXCS CHTYAIlMi, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIINX TPYIHOCTEH;
* OLICHMBAaTh COOTBETCTBUE PE3YIIbTATA LIEJIH U YCIOBUSIM.

OMOIMOHATbHBIA UHTEIUIEKT: * pa3Iu4aTh, HA3bIBATh U YIIPABJIATH COOCTBEHHBIMU AMOLIMSMU U IMOIUSMU JAPYTUX;

* BBIIBJIAITh M AHAJIM3UPOBATH IPUUMHBI SMOLIMI;

* CTaBUTH ce0s HAa MECTO JAPYroro 4eJoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHUS APYroro;
* PETyJIMpOBaTh CIIOCOO BBIPAKEHUSI YMOLIUH. *

[punsaTue ceds ¥ APYrux; * 0CO3HAHHO OTHOCUTHCS K APYrOMY YeJIOBEKY, €r0 MHEHUIO;

* IPU3HABATh CBOE MPABO HA OMIMOKY U TaKOE K€ MPaBO APYroro;

* OTKPBITOCTbH ce0€ U JPYTUM;

* 0CO3HaBaTh HEBO3MOXHOCTb KOHTPOJIUPOBATh BCE BOKPYT;

* OBJIQJIETh CUCTEMOH YHUBEPCAJIbHBIX YUYEOHBIX PErYIATUBHBIX JIeHCTBUH, KoTopas oOecrieuuBaeT (JOPMUPOBAHHE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH
(BHYTpEHHSISI TO3ULIHS IMYHOCTH ), ¥ )KU3HEHHBIX HABBIKOB JINYHOCTH (YIpaBieHUs COOOH, CAMOIUCIIUIINHBI, YCTOMUYUBOTO MOBECHHMS).

3.2. IlpeameTHbIe Pe3y/abTaThl 0CBOCHHS IPOrPaAMMBbI

B mno3HaBaTelbHOI (MHTENJIEKTYaIbHOM) cepe: — npuoOpeTeHHE ONbITa HCIOJB30BAaHUS METOJOB OHOJOTMYECKOW HAyKH C HENbI0 H3Y4EHUS
OMOJIOrMYEeCKUX OOBEKTOB, SIBJICHHUI U MPOIECCOB: HAOIOIEHUE, ONMCAHNE, IPOBEACHUE HECIOKHBIX OMOJOTHYECKUX OIBITOB U 3KCIEPUMEHTOB, B TOM
YHCJie C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U HU(POBBIX OMOJIIOTHYECKUX TPHUOOPOB U HHCTPYMEHTOB;

— (popMuUpOBaHUE YMEHHSI HHTETPUPOBATH OMOJOTMYECKHE 3HAHUS CO 3HAHUSAMU U3 APYTUX YYEOHBIX MpeaMeToB ((pU3uKu, XMMHUH, reorpa@uu, UCTOpPUH,

0OIIIeCTBO3HAHUS U T. 11.);
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— (dopMupoBaHHE YMEHUWI pemarh ydeOHbIC 3aJaud OWOJOTHYECKOTO COJCP)KaHUs, BBISBISATh TNPUYNHHO-CICACTBEHHBIC CBSI3H, MPOBOIUTH
KAaueCTBEHHBIC ¥ KOJIMYCCTBCHHBIE PACUETHI, JIEAaTh BEIBOIBI HA OCHOBAHUH TMOJIYYEHHBIX PE3YyIbTaTOB;

— (opMHpoBaHUE yMEHUS IJIAHUPOBATH yuyeOHOE HMCCIEeIOBaHUE MM MPOEKTHYIO pabOTy C y4eTOM IOCTAaBICHHOH Ienu: (OpMYIHpPOBATH MPOOIEMY,
TUIOTE3Y U CTaBUTh 3aJIa4M WCCIICIOBAHMsI, BHIOUPATh aJ€KBATHO IMMOCTABICHHOW IEIM METOJbI, JIeJaTh BBIBOJBI MO PE3yJIbTaTaM HMCCICIOBAHUS WU
MIPOEKTHOM eI TENbHOCTH;

— (opmupoBaHue MHTEpeca K YINIYOJICHHIO OMOJOTHYECKHMX 3HAHHWH (mpeanpoduiibHas TOATOTOBKAa M MpodeccHOHaIbHAs OPUEHTAIMsI) U BBHIOOPY
OMOJIOTMU KaK TPOQHIBLHOIO IMpeIMeTa Ha CTYIEHH CPEIHEro MOJHOro o0pa3oBaHuWs IS Oyaymiedl mpodeccHOHAaIbHOW NEesITeIBbHOCTH, B O0JIACTH
OMOJIOTUH, MEAMIIUHBI, SKOJIOTHHU, IICUXOJIOTUH, BETEPUHAPHH, CEITLCKOTO X03HCTBRA,

— BIJIQJICHUE HABBIKAMU pabOTHI ¢ MHPOPMAILIMEH ECTECTBEHHO-HAYYHOTO COJCPXKAHUs, MPEICTABICHHON B pa3HoW (opme (B BHIE TEKCTa, TAOJUYHBIX
JTaHHBIX, CXeM, Tpa(UKOB, JUarpamMm, MOJIeTIeH, H300paKEeHUH ), KPUTHIECKOTO aHAIM3a MH(POPMAIIMK 1 OIICHKH €€ JOCTOBEPHOCTH;

— YMEHHE UHTETPUPOBATH OMOJIOTMUECKUE 3HAHUS CO 3HAHUSIMU JPYTUX YUEOHBIX MPEAMETOB; HHTEPEC K YIIIYOJICHUIO0 OMOJIOTUYECKUX 3HAHUIA U BEIOOPY
Oumooruy Kak TpodUIBHOIO TMpEAMETa Ha YpPOBHE CpPEIHEro oOmero ooOpaszoBaHus Uisl Oymymied mpodecCHOHATBHOM JEATeIbHOCTH B 00acTH
OHMOJIOTHH, MEIUIIUHBI, SKOJIOTHH, BETCPUHAPUH, CEIIbCKOTO XO35HCTBA, MUIIEBON MPOMBIIUICHHOCTH, IICUXOJIOTHHU, UCKYCCTBA, CIIOPTA - UMETh YETKUE
MPEJCTABICHHUS O MATECPUAIMCTHYECKON CYIITHOCTH TEHOMOB KHBBIX OPIaHU3MOB M PETYIISIIIUIO UX PabOThI;

— 3HAHUE OCHOBHBIX (DaKTOPOB OKPYXKAIOIIEH cpenbl, BIMSIONIMX HAa Pa3BUTHE M CYIIECTBOBAaHHE >KHBBIX OpPraHU3MOB, ajanTaiuidi K (axkTopam
OKpY>KaroIlen cpesl;

— 3HaHHE OCHOBHBIX MOJIXOJJ0B OMOTEXHOJIOTUHU, UCTIONB30BaHUS €€ JJOCTHKEHHUI B COBPEMEHHOM KU3HU YeI0BeKa, 0COOEHHOCTH MCIOJIb30BaHUS KUBBIX
OPTaHHU3MOB ]ISl IIPOW3BOJICTBEHHBIX HYX]I YEIIOBEKA,

— 3HAHHWE OCHOBHBIX IMOIXOJOB CEJICKIMU M OMOTEXHOJIOTUM KYJIBTYPHBIX PACTCHHM, XapaKTEPU30BaTh N€HETHYSCKH MOAU(DHUIIMPOBAHHBIC PACTEHUS,
OTIEPUPOBATH MOHSATUSMHU, THOPUAM3AIIHS, OTIAICHHAS THOPHUIN3AINS, UCKYCCTBEHHBIN OTOOp, TeTepo3nc, TpaHCchOopMaIus, MyTareHe3, TeHETHISCKOe
pEeIaKTHPOBAHUE;

— TIOHMMaHUE€ MOJIEKYJSPHBIX MEXaHHM3MOB pealu3allii HAacJeICTBEHHONW HH(opManuu U yMeHHEe CBOOOJHO OMEpPUpPOBATh OCHOBHBIMH TMOHSITHSIMHU
MOJIEKYJISIPHOM OMOJIOTHH U €€ COBPEMEHHBIX HAIlPaBICHUH — T€HOMUKU, METAaT€HOMUKH, IPOTEOMUKHU

— 3HaHHE OCHOBHBIX 3a00JIeBaHUI YeTIOBEKa, MEXaHU3MOB UX Pa3BUTHS, CIIOCO0AX UX JUATHOCTUKHU U JICUCHHUS;

— (opmupoBaHMEe yMEHHUs HCIOIB30BaTh MOHSITHMHBIN ammapaT ¥ CUMBOJHYECKHUN S3BIK T€HETHKH, TPAMOTHOE MPUMEHEHHE HAYYHBIX TEPMHUHOB,
MOHATHI, TEOPHUI, 3aKOHOB JJisi OOBSCHEHHsI HAOJIOaeMbIX OHOJOTHYECKHX OOBEKTOB, SIBIEHUN M MPOIIECCOB, MO3BOJISIOMIUX 3ATI0KHUTh (DYHIaMEHT
HAYYHOTO MHPOBO33peHHS. B IIeHHOCTHO-OpHUEHTAIMOHHOM cdepe:

— 3HaHWE, YTO MPUMEHEHHE COBPEMEHHBIX TEXHOJOTHH MOJICKYJISIPHON OMOJIOTHH ITO3BOJISET YCIENTHO peliaTh Takhe 3JI000THEBHBIC MPOOJIEMBI, KakK
OXpaHa OKPYKAIOIIEH Cpelbl, COXpaHEHHE 37]0POBbS YeIOBEKa, KOHTPOJIb U BOCCTAHOBJICHUE SKOCHCTEM.
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TEMATHYECKOE IINTAHUPOBAHHUE

Tema Conep:kanue JeATeIbHOCTD yYaluuxcs

Tema 1. buorexnomnorus (2 u) [lonatue Owuorexnomoruu. 3ayem denoBeky | [Ipakruueckas pabora «lIpumepsl npuMeHeHHs
OMOTEXHOJOTMH, B YE€M HX IPEUMYLIECTBO | OMOJIOTNYECKUX OOBEKTOB B TBOCH XKU3HMY.
nepel XMMHMUYECKUM CUHTE30M. (OCHOBHBIE

OMO0O0BEKTHI OMOTEXHOJIOTHH: IPOMBIITUICHHBIC
MUKpPOOPTAHU3MBI, KJICTKH W TKAaHW PACTCHHIA,
KUBOTHBIX ¥ 4YEJOBEKa, OHOKATaIM3aTOPHI.
Coippe Uit  OuOCHHTE3a M OLEHKAa €ro
OHMOJIOTUYECKOM IICHHOCTH. OcHOBHBIE
WCTOYHUKHA  yriepoma, as3ora,  Qocdopa,
MHUKPOIJIEMEHTOB. HccnenoBanue HOBBIX
HMCTOYHUKOB CBHIpbs (BKIFOYash BOMIPOCHI €ro
MpeABapUTEIIbHOM  00paboTKH), pa3paboTka
HOBBIX TIMTATEIBHBIX CpPEel, B TOM YHCIIE
BKIIIOYAIOIIUX OUOCTUMYJISATOPBI M JIPYTHe
JJICMEHTHI  YIPaBICHUS W ONTHMH3AIHAH
mporeccoB OMocuHTe3a. MeToIbl ONTUMHU3AINUN
MTATATEIIBHBIX CPEel

Tema 2. Mukpobuonorus (6 1)

[lonoxkeHne  MPOKApHOTOB B CHUCTEME
OpPraHUYECKOTO Mupa. Crtpoenue
OakrepuanbHoM  kieTku.  Kiaccudukanums

Oaktepuii. Mopdonorust 6axrepuii. [Ipocteie u
CIIO)KHBIE METOJIbl OKpalllMBaHUS OaKTepHii.
®dusnonorus OakTepwii: TUTaHWE, bIXaHHE,
pOCT M pa3MHOXKEHHE. 3HAKOMCTBO C JIOMEHOM
Apxen  (9KCTpeMO(PUIBHOCTh, OCOOEHHOCTH
CTPOEHUS KJIETKH).

MonoyHokucinoe u
dotoTpodHBIe M XeMOTpO(HBIE OaKTEPHH.
Kunernuyeckoe omucaHume mporiecca pocrta
MHUKPOOPIaHNW3MOB. DKCIIOHEHIIUAIbHASI MOJEIIb
pocra. Kuneruka rubGenn MHKpPOOPraHU3MOB.
[latorennsle Oaktepuu. YymHas mnajouyka u

CIUPTOBOE  OpOXKEHHE.

[IpakTuka. JlaGoparopHas pabota
«DUKCUPOBaHHBIE npenaparsl OakTepuil.
Omnpenenenue GopMbl NPEASIOKEHHBIX KYIBTYP
MHUKPOOPTaHU3MOB, UCTIONB3Ysl MPOCTOW METOJ

OKpacKm».
Uccnenosarennckas pabora «ITouck
MUKPOOPTraHU3MOB 00J1a1aroIuX
AHTarOHUCTUYECKOM AKTUBHOCTBIOY.
HccaemoBarenbckas pabota «Brigenenue
MOJIOYHOKUCTIBIX OaKTepuid, WCCIEIOBAHHE WX
akTuBHOCTH».  MccrnenoBarensckas — pabora
«Bpimenenne  OakTepuidl  TOJE3HBIX IS
pacTeHH».
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YepHas  CMeEpTh, 00TyNH3M, CTOJIOHSIK,
TyOepKyIes. Hctopus 00pbOBI c
OakTepuaTbHBIMH UHDEKITUAMH. Boiina
0ECKOHEYHOCTH: AHTUOMOTUKHU POTHB
OakTepuil. MexaHu3MEbl NeUCTBUHI

AHTUOMOTHKOB. MEXKJIeTOUHasi KOMMYHUKAIUS
Oaktepuii. YyBcTtBO KBOpyMma. IIpumeHenue
Oaktepuii yenoBekoM. KuHernuyeckoe onmcanue
OMoCcHMHTE3a TPOAYKTOB MHUKPOOPTraHU3MaMHU.
bakTepuu, KoTOpBIEe MOTYT pasziaraTh IUIACTHK.

MukpoopranusmMpl B arpOOMOTEXHOJIOTHH.
HckyccTBeHHBIE — accoLMallMd  pacTeHU ¢
MHUKPOOPTraHW3MaMHU

Tema 3. DykapuoTHYeCKHE€ OpraHU3MbI B
OMOTEXHOJIOTHH (TUIECHEBBIE TPUOBI, JIPOXIKH,
BOoJI0pOCiH) (6 1)

[InecHeBbie TPUOBI TPOMYLEHTHI OUOIOTUYECKU
aKTUBHBIX BemecTB OOmas xapaKTepuCTHKa
JIPOXOKEN CaxapOMHUIETOB. HUctopus
WCIIONBb30BAaHUS JIPOXIKEH B  TPaAUIIMOHHOU

OMOTEXHOJIOTHH. TEeXHOJIOruu BHUHOICIIUA U
XJe0omeueHus, CHelualIu3upOBaHHbIE  Pachl
npoxoked. Metabonusm  npoxoken. Peaxius

cnuptoBoro OpokeHus. [lonydeHne BTOPUUHBIX
MeTa0oJIUTOB B  JApoxkax. JIpoxoku Kak
mpoayleHTsl ouotomnus. [lomydeHue neneBbIX
OeJIKOB B TPOXKKAX. Ocobennoctu
BETETATUBHOTO M TIOJOBOTO PA3MHOXEHUS Y
IpOXOKeH, 3HAYCHHWE W3YYCHHS MHTO3a U
IUTOKWHE3a JUIsI ONTUMHU3AIMH  TPOIECCOB
KYJTbTHBHUPOBAHUS  JIPOMOKEBBIX  MITAMMOB,
MOHUMAHUS TIPUYUH MAaTOTEHHOCTH APOXKEH U

rpu0OoOB, TIOMCKA MHIICHEH (QYHTUIIUIOB U
pa3paboTku HOBBIX JIEKAPCTBEHHBIX
npenaparoB. Bopopocam — MepCHEKTUBHBIN

00BEKT AJid TIPOU3BOJCTBA Ocnka u YIJIeBOAOB.
buorexnonmornueckue METOAbI OYUCTKH

[IpakTrueckas pabora «CpaBHUTEIBHBIN aHATN3
pa3BUTHUS IPOACOKEH B a3pPOOHBIX U aHAIPOOHBIX
ycioBusix». [lpaktudeckas paborta «Meroab
OLIEHKH CBOMCTB XJICOOMEKApHBIX JPOXKIKEH.
Oco0OeHHOCTH  NPUMEHEHHUS  MPECCOBAHHBIX,
CYILIEHBIX u MHCTaHTHBIX TPOAKKEN».
Uccnenosatenbckast pabora «BnusiHue pusuko-
XUMHUYECKUX baxTOopoB Ha KaueCTBO
OMOTEXHOJIOTMYECKON MPOIYKINH (KBac, Kepup,
ceIp, x71€0 u ap.)». MccnenoBatenbckas pabora
«Bnusiaue Qu3nko-xuMuueckux (HaKTOpOB Ha
poct Bonopocnu (Chlorella vulgaris)»
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TBEPABIX, XUAKUX OTXOJOB U Ta3000pa3HbIX
0TX0A0B Mpou3BOACTB. CTouHbIe BOJIbI. CXEMBbI

OUYHUCTKH. buodunbtpsl, A’POTEHKH,
METAHTEHKH, OKCUTEHKHU. AKTUBHBIN WI U
BXOJIAIINE B HEro MUKPOOPTaHU3MBI.
Hcnonb3zoBanue  BOOOpOCIECHd B OUMCTKE
CTOYHBIX BOJI.
Tema 4. HacnencrBennas uagopmanus (6 9) HacneactBennocts u u3MeHuuBocTh  — | MccnenoBarensckas pabora: «Bunpbl Mytanuit
OCHOBHBIE  CBOMCTBAa JKMBBIX OPTaHU3MOB. | YelOBEKa», «MyTareHHble (PaKTOPbI»

N3menunBocTs. Buasl m3menunBocTts. ['eH —
MaTEpUaIbHBIA HOCUTENb HACJIEACTBEHHOCTH U
M3MEHYUBOCTH. Hyxnennossie KHUCJIOTBI.
Jlokanmu3anus TEeHETHYECKOro Marepuaiga B
kierke. Jlenenue knerok. Permumkanumsa [HK.
OcHOBHast JorMa MOJIEKYJIIPHOH OHOJIOTHH.
Tpanckpunuus. Tpancmauus. Myranuu.
IIpenmer renetnku. Kparkas uctopust pa3zBurus
Mpe/ICTaBICHMs O HacleACTBeHHOCTH. OT reHa K
IIPU3HAKY: KaK pacKpacurb Kora. Yrto Takoe
npusHak? [lyTs OT rena o npusHaka. Myranuu.
Amnenn.  I'eTepo3urorel M TOMO3UIOTHI.
JIoMUHaHTHBIE U peLieCCUBHBIE auienu. Ponesas
urpa «Amenu». MccienoBaTenbCKUil MPOEKT
Myrtarennsie (pakTopsl. ['€Hbl CTPOAT OpraHu3M.
BxutoueHrne u BBIKIIIOYEHHE OOJIBIIOT0 Habopa
reHoB. Kak KJIETKM NOHMMAlOT, KAKWUE TEHbI
JIOJDKHBI pabOTaTh.

Tema 5. Bupycomnorus (4 1)

[Toyto’keHWEe BUPYCOB B CUCTEME OPTaHHYECKOTO
mupa. CTpykTypa ¥ XUMHYECKHH COCTaB
BHPYCOB. Krnaccudukanus BHPYCOB.
Penponykius BupycoB. Bupycsl - Bo30ynuTenu
MH(EKITNOHHBIX O0Je3HeH. OHKOBHUPYCHI.
bakrepuodaru: CTpOCHHE, CBOIICTBa,
npuMeHeHue. bruomornueckne MeTo 1kl 60PHOBI ¢

[Ipocmotp
BHpYCax.
UccnenoBatenbckas padora «Metoasl 00phObI ¢
BHUPYCaMU»

JNOKYMEHTalbHOro  ¢uimpma 0
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BHUPYCaMHU.

Tema 6. 'ennas unxkeHepuss U OuorexHonmoruu | OCHOBBI ~ TeHHOM  WHXKeHepuu.  Bekropa. | [Ipaktudeckas pabota «IHIOHYKJICa3bl

(4 9) Cnenuduyeckue (dhepMeHTBI Oaktepuil. | pectpukiun  (pabota ¢  HYKJICOTHIHBIMU
buorexHonornn  mpoaykuuu ~— O€IKOB B | MOCIENOBATEIBHOCTSIMU Ha Oymare)».
OakTepuanbHbIX  KyiabTypax.  Joctmwxkenus | [Ipaktuueckas pabora «I'eHHbIE HOXHHULBI -
reaHod  umkeHepun —u  OwmorexHonoruu. | CRISPR/Cas (MonenupoBanue Ha Gymare)y.
CRISPR/Cas — cucrema amantuBHOrO | MccmenoBarenbckas pabora «[ne MBI
umMmyHuTeTa 6aktepuit u apxeit. TMO. Metonas! | ucnonaszyem I'MO»
nostyueHus 'MO.

Tema 7. MonekynsipHas 6uosnorus (6 9) OcHoBHblE BexW pa3BUTUd MoseKyisipHOH | [IpakTuueckass pabGorta «Pemienue 3amay Ha

o6uosioruu. HyknenHoBble KucnoThl. OCHOBHBIE
NPUHLUIIBL  CTPOCHMS. MaTpuU4HbIE CHHTE3BI.
Pennukanuss — OCHOBa KIJIETOYHOIO JICJICHHUS.
[Ipunnuner  perumkanumu.  Myranuu.  Yrto
BbI3bIBACT u3MeHeHuss B crpoenun JIHK.
[IpuHDHATIBL penapanuu. Tpanckpunus.
I'enernueckuit kon. TpaHcnsanusa. Opranusanus
resoma BUPYcOB IIpOoTHMBOBUPYCHBIE CpEICTBA,
MeXaHW3Mbl uX Aenctua. OpraHuszanus reHoMa
OaxTepuit

AnTHOaKTepuanbHple mpenaparsl. Opranuzanus
r€HOMa 2YKapuoT I ' eHOMHOE peTaKTUPOBAHHUE.

TeHETUYECKUI KOJ».

Hccnenosarenbckast padbora «Pacmpocrpanenue
AHTUOMOTUKOPE3UCTEHTHBIX OaKTepuil».
UccnenoBarensckass  pabora  «Yto
aHTUOMOTUKOPE3UCTEHTHOCTh ?»

TaKo¢€
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