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HopmaTuBHO-IpaBoBasi 6a3a MpPOrpaMMbl:

1. denepanbubiii 3akoH 0T 29.12.2012 1. Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit Deaepanuny» (nanee - O3);

2. Oenepanpubiii 3akoH Poccuiickoit ®eneparuun ot 14.07. 2022 1. No 295-03 «O BHECEHHMM H3MCHCHHU B
denepanbHbIii 3aKk0H «O0 00pazoBanuu B Poccuiickoii Denepanum»;

3. ®enepanbHbiii 3ak0H PO ot 24.07.1998 r. Ne 124-®3 «O06 oCHOBHBIX rapaHTHUsX IIpaB pebeHka B Poccuiickoit
®denepanun» (B penakiuu 2013 1.);

4, KoHmenmus pa3BUTHS JOMOJHUTEIBLHOTO oOpa3zoBanus aeteit 10 2030 roma, yTBEp»KIASHHON pacropsKeHHEM
IIpaButenscTBa Poccuiickoii @enepauuu ot 31 mapra 2022 r. Ne 678-p;

5. Crparerus pazsutus Bocnutanus B PO na nepuog no 2025 roaa (pacnopsbkenue Ipasurenscrea PO ot 29 mas
2015 r. Ne 996-p);

6. Ilocranosnenue [IpaButenbcTBa Poccuiickont @eneparuu ot 11.10.2023 1. Ne 1678 «O06 yrBepxknennu [IpaBumn
MPUMEHEHHS OpPraHU3alusIMH, OCYLIECTBISIONIMMU 00pa30BaTEIbHYIO ICATEIbHOCTD, JIEKTPOHHOTO 00yUYCHHS,
JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI NP peain3anuu 00pa30BaTeIbHbIX IPOTPAMM;

7. TlocranoBnenue ['maBHOro rocymapcTBeHHOro caHutapHoro Bpaua P® ot 28 centsops 2020 r. Ne 28 "O6
yrBepxkaeHun caHutapasix mpaBuin CII 2.4.3648-20 "CanutapHO-3MUAEMHOJIOTHYECKHE TpeOOBaHUA K
OpraHu3alysIM BOCIIUTAHUS U 00y4YeHHsI, OT/AbIXa U 0310pOBIeHHs neTeit u monoaexu" (nanee - CanlluH);

8. IlocranoBnenue ['nmaBHOrO rocymapcTBeHHOro caHuTapHoro Bpaua P® ot 28 suBaps 2021 r. Ne 2 "OO6
yTBepKAeHUHN caHuTapHbIX npaBmwil 1 HOpM CanlluH 1.2.3685-21 "['uruennyeckre HOpMaTUBBI U TPEOOBAHUS K
obecrieueHn0 6€30MacHOCTH U (M) OE3BPETHOCTH JJIs YeloBeKa ()aKTOPOB Cpeibl OOUTaHUs";

9. Ilpuka3 MunucrepcTBa Tpyaa U conpanbHoil 3amutsl Poccuiickoit @enepanuu ot 05.05.2018 r. Ne 298 "O6
yTBEpKIeHUH NpodeccruoHaibHoro ctagaapra "llegaror 1OMoJIHUTETLHOTO 00pa30BaHMS €T U B3POCTBIX';

10. [Tpuka3 MunucrepcTBa npocsemenust Poccuiickoit @eneparuu ot 27 uronst 2022 1. N 629 «O06 yTBep)aeHnn
[lopsinka opraHu3anMu ¥ OCYIIECTBICHHS OOpa30BATEIbHOM AEATEIBHOCTH MO  JIOMOJIHUTEIbHBIM
o01meo0pa3oBaTebHBIM IpoTrpaMMam» (asee - [lopsmok);

11. IIpuka3 MunuctepcrBa npocsemenus Poccuiickoit @enepanuu ot 03.09.2019 1. Ne 467 «O06 yTBEpKIeHUU
[{eneBoii MoieH pa3BUTHUS PETHOHABHBIX CUCTEM JOTOTHUTEIFHOTO 00pa30BaHUs JETei»;

ITpuka3 MunuctepcTBa Hayku U Beiciiero oopasoanus PO u Munucrepcrsa npocsenieaus PO or 5 asrycra 2020

r. No 882/391 «O0 nearenbHOCTH TIPH ceTeBOM popme peanuzaiuu 00pa3oBaTeIbHBIX IPOTPAMM);

13.ITucemo MunoOpnayku Poccum Ne 09-3242 ot 18.11.2015 r. «O nampaBieHuu uHOpMaAIun» (BMECTE C

«MeTOIMYECKUMHU PEKOMEHJIAIUSIMU 10 TPOEKTUPOBAHUIO JIOTIOJHUTEIBHBIX OOIIEpa3BUBAIONINX MPOTPAMM

(BKJTIOUAst pa3HOYPOBHEBBIE MPOTPAMMBI )»;

14.ITucemo Munobpnayku Poccun ot 28.08.2015 r. Ne AK-2563/05 "O meToaudeckux pekomMeHaanusax" (BMecTe ¢

"MeToauYecKUMH PEKOMEHJAIMsIMUA TI0 OpraHu3aluu 00pa3oBaTeNbHOM JESITENbHOCTH C HCIOJIb30BAHHEM

CeTeBBIX (OPM peanu3ali 00pa3oBaTeIbHBIX MPOrpaMm";

15.1Tucemo Muno6pHayku Poccuu ot 29.03.2016 1. Ne BK-641/09 «O HampaBieHUH METOIUYECKUX

pexomeHnanuit» (BMectre ¢ «MeTOAMYECKUMH  PEKOMEHJAIMSAMHU [0  pealu3aldd  aJalTHPOBAHHBIX

JIOTIOJIHUTENBHBIX ~ 00IIe00pa3oBaTeNbHBIX  MPOTrpamMM,  CHOCOOCTBYIOUIMX  COLMATIBHO-TICHXOJOTUYECKON

peabunutanyu, TpodhecCHOHATFHOMY CAMOOIMPEACIEHUIO0 JeTel C OrpaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBBS,

BKJTFOYAs JICTEH-MHBAIHJIOB, C YU€TOM X 0COOBIX 00pa30BaTEIbHBIX MTOTPEOHOCTEN).
16. YcraB MKOY COIII Ne4 c.KueBka



I[TOACHUTEJIbHA A 3AITNCKA
AKTYaJIbHOCTb M HA3HA4Y€HHE NIPOrpaMMBlL.

IIporpamma pa3paboTaHa B COOTBETCTBHM C TpeOoBaHUsIMU DenepanbHOro rocyaapcTBEHHOIO
00pa3oBaTENIbHOTO  CTaHAApPTa OCHOBHOIO 0OmIEro oOpa3oBaHMs, OPHEHTHPOBAaHA Ha
o0ecrieyeHre HMHAMBHUIYalbHBIX MOTpeOHOCTEN O0ydaromuxcs U HalpaBieHa Ha JOCTHIKEHHE
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMBl OCHOBHOTO OOIEro 0Opa3oBaHUs C y4EeTOM
BbIOOpa y4yaCTHHKAMU 0Opa30oBaTEIbHBIX OTHOLIECHUH KYpCOB BHEYPOUHOW AEATENBHOCTU. DTO
MO3BOJISIET O0ECIeYnTh €IMHCTBO 00s3aTenbHbIX TpeboBanuii ®I'OC BO BceM MPOCTPAaHCTBE
HIKOJIBHOI'0 00pa30BaHMA: HE TOJIBKO Ha YPOKE, HO U 3a €ro MpeeIaMu.

AKTyaJlbHOCTh pealn3allid JaHHOH IporpaMMbl OOYCIIOBJICHA CaMON OCOOEHHOCTBIO
IPOEKTHO-UCCIEI0BATENbCKOM  IEATENIBHOCTH.  OJTa  JEATENIIBHOCTh  JIGKUT B OCHOBE
MIO03HABATEILHOTO MHTEpeca peOeHKa, SABISETCS 3JI0TOM YMEHHS INIAHUPOBATH JTIOObIC 1eHCTBHS
U B@XHBIM YCIOBHEM YCIEHNIHOH peanu3auunu uaed. JloOble H3MEHEHHS COBPEMEHHOIO
o01iecTBa CBsI3aHbl C IIPOEKTaMH M UCCIEAOBAaHUAMHM — B HayKe, TBOpYECTBE, OU3Hece,

o0miecTBeHHON JKU3HHU. [109TOMY BaKHBIM BIIEMEHTOM pPa3BUTHs JHYHOCTH OOYdYaromIerocs
aBiseTcs: GOPMUPOBAHHE OCHOBHBIX HABBIKOB MTPOEKTHOOIMCCIIEI0BATENBCKON IEATEIBHOCTH.

[IporpamMmoii mpenycMoTpeHo (OpMHpPOBaHHE COBPEMEHHOIO TEOPETUYECKOTO YPOBHS
3HAHUH, a TAK)KE U MIPAKTHYECKOT0 OTbITa pabOThI ¢ 1a00PATOPHBIM 000PYI0BAaHUEM, OBJIA/ICHHE
MpUeMaMy HCCIEAOBATEIIbCKON JACSITENIbHOCTU. MeToAbl OpraHu3aluy o0pa3oBaTEIbHON U
HAYYHO-UCCIIEeIOBATENIbCKON IEATEeIbHOCTH MPEIyCMaTPUBAIOT POPMHUPOBAHUE Y 00YUAIOIINXCS
HECTaHJAAPTHOTO TBOPYECKOTO MBIIUICHHS, CBOOOIBI CAMOBBIPQKCHUS M HWHIUBHIYaIbHOCTH
CYXKJICHUH.

Jns  momHOrOo  y4yera MOTPEOHOCTEW  ydamuxcsi B IPOTpaMMe  HCIOJB3YETCs
muddepeHIIMPOBaHHBINA MOAXO0MA, YTO CTUMYIHUPYET YYallerocss K YBEITUYECHUIO MOTPEOHOCTH B
WH/IMBUYAJIbHOW, WHTEIUICKTYAIbHON W TO3HABATEIbHON JNEATEIFHOCTH U PAa3BUTHIO HAYYHO-
UCCIIEIOBATEIbCKUX HaBBIKOB. IIporpamMma craHeT BoOCTpeOOBaHHOW B TNEpPBYI oOvepenb
MIKOJBHUKAMHU, KOTOPBIE HWMEIOT CTOMKHI HWHTEPEC M COOTBETCTBYIONIYIO MOTHBAIIUMIO K
U3YyUYEHHIO NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIa, €CTECTBEHHBIM HayKaM M TEXHOJIOTHSIM.

B moapocTkoBOM BO3pacTe ydammecs MpOSBISIOT CBOKO 3aWHTEPECOBAHHOCTH B TOW WU
WHOU 00JIacCTH 3HAHUM, HAYYHOM HAIpPaBIEHUU WIH NMPOPECCUOHANBHON AedaTenbHOCTU. Takum
00pazoM MpoucxoauT (GOpMUPOBAHUE TMO3HABATEIHHOM M MPO(PECCHOHATBHONW COCTABIISIONICH
JUYHOCTH, IIOMOTaeT YydalleMycsi B OINpeAeleHUH Oyayllero J>KM3HEHHOro NyTH U B
MpoeCCHOHAIBHOM BBIOOpPE MOCe OKOHYAaHHS MIKOJBL. [10g00HOTO po/ia 3auMHTEPECOBAaHHOCTD
CTUMYJHPYET TIOCTOSIHHOE JKellaHWe IIKOJIbHUKA K TIO3HAHHIO HOBOTO, PACIIUPEHHUIO U
YIITYOJICHHIO COOTBETCTBYIOIIMX 3HAHWW, W TONYYEHHIO HOBBIX, B TOM YHCJE MPAKTUYECKUX
HABBIKOB, a TAK)KE MOTUBUPYET y4allerocs Ha mpo(OpHUeHTAIHIO.

[IporpamMMa HaieneHa Ha TIOMOIIbL pPEOEHKY B OCBOEGHHM OCHOB OpraHu3allud H
OCYILECTBIICHUS] COOCTBEHHOW MPOEKTHO-MCCIEIOBATENBCKON JIEATENIBHOCTH, a TakXe B
nproOpeTeHN HeOOXOIMMOTO OIBITa Il PadOThl HAJ MHIMBHUIYaJIHHBIM HCCIECIOBAHUEM WIIN
npoekToM. [IporpamMma moMosKeT MIKOJIBHUKY B OoJsiee rIyOOKOM M3Yy4YeHHH MHTEpECYyoIei ero
00JTaCTH E€CTECTBEHHBIX HAayK, a TaKKe€ B TNPHUOOPETEHHH BAKHBIX COIMAIBHBIX HaBBIKOB,
HEOOXOUMBIX JIJIsl MPOAYKTUBHOM COIMaIU3aNK U (POPMUPOBAHUS TPAKAAHCKON TTO3HUIIHH:

— HaBBIKa CAMOCTOSITEIFHOTO PEIICHUsS] aKTYaJbHBIX HCCIIEIOBATENLCKUX WA TPAKTHYCCKUX
3aja4, BKJIIOYAIONIEr0 B ce0si yMEHHE BUJETh M aHAJIM3UPOBATh MPOOJIEMBI, HY>KIAIOIIUECS B
pEIICHHH, YMEHHE NEeTalbHO TpOpadaThiBaTh M PEATHM30BBIBATH CIIOCOOBI pabOTHl C HHUMH,
yYMEHHUE IIJIAHUPOBAaTh COOCTBEHHYIO pabOTy U CaMOCTOSITEIbHO KOHTPOJHMPOBATH CBOE
NIPOJIBIDKEHHE K )KEJTaeMOMY Pe3yJIbTaTy;

— HaBbIKAa T€HEPUPOBaHMS U OPOPMIIEHHS COOCTBEHHBIX MJIeH, O0JeueHusl uX B yI0OHYIO JIs
pacripocTpaneHus Gopmy;

— HaBBIKAa YBOKHUTEIHFHOTO OTHOIICHHS K UY)KHM B3TJISIIaM U UAesIM, 0QOPMIIEHHBIM B paboTax
JIPYTHX JIFOJICH, APYTUX aBTOPOB — BJIAJIENIBIIEB HHTEIUIEKTYAIbHON COOCTBEHHOCTH;

— HaBblKa MYOJWYHOIO BBICTYIUIEHHS Nepen OoNbLION ayauTopuell, apryMeHTHpPOBAHHUS U
OTCTaMBaHUs CBOEH TOYKU 3pEHUs, OTBETOB HA BOIPOCH CBEPCTHUKOB U B3POCIHBIX, YOEKICHUS



JIPYTUX B CBOEH MPABOTE, MPOJABHKEHUS CBOUX HJICH;
— HaBBIKA pabOTHI CO CIELUANTN3UPOBAHHBIMU KOMITBIOTEPHBIMU MPOTrpaMMaMH, J1a00paTOPHBIM
o0opy/soBaHUEM, TEXHUYECKUMH YCTpPOWCTBaMH, OHUOIMOTEYHBIMU (OHIAMU U HUHBIMU
pecypcaMu, ¢ KOTOPHIMH MOKET OBITh CBsSI3aHa MPOECKTHOOMCCIEIOBATENIbCKAs JCATEIHHOCTD
HIKOJIbHUKA.

Kpome Toro, pabora mMmIKOJNbHMKA HAJ TPOSKTOM WU HCCIEAOBaHUEM Oyxaer
CIocoOCTBOBATH U PA3BUTHIO €T0 a/IEKBAaTHON CAMOOIICHKH.

BapuaHTbl peanu3anuu nporpaMmbl 1 GopMbl IPOBeAeHUs 3aHATHIA.

JlaHHas mporpamma paccuuTaHa Ha paboty ¢ oOyuarommmucs 11 knaccallenarory BaxHee
aKIICHTUPOBATh CBO€ BHUMAHHE HE CTOJIBKO HA KaudecTBe pe3ylbTara I[POEKTa I
UCCIICIOBaHMsl, CKOJBKO HA TOM, YTOObI ydaliMiics MOdydad 3HAHUSA, B TOM YUCIIE U 4yepes
BBIIIOJIHEHHE NTPAKTHUYECKOrO 3a/1aHMs, A€l BEIBOABI U YMO3AKJIFOUEHUS HA OCHOBAHUU CBOETO
UCCIICOBAHMsSI, YYWICA CpPaBHHUBATH €r0 pPE3yJbTaTbl € TEOPETUYECKUM MAaTEpHAIOM U
UCCIIENOBAHUAMU APYTUX HIKOIBHUKOB.

Takum 00pa3oM, HIKOJBHUK OCBOUT OCHOBBI MTPOEKTHO-UCCIIEI0BATEIBCKON IEATEIIEHOCTH
U IIpUOOpETET HaBbIK KPUTUUECKOIO OTHOIICHUS K MaTepuay.

IIporpamma pa3burta Ha MOJYJIH, KOTOPbIE MOTYT OBITh HCIOJB30BaHbI JIMOO YaCTHUUYHO,
anbo nonHocThio. Tak Monynb «buorexHosorun» U «MOJEKyJIspHbIE OCHOBBI CEJEKLIUN»
paccuMTaHbl KakJblii Ha 72 yaca U MOT'YT OBITh pealM30BaHbl B TEUCHUU TeUeHUH | roja

B3anmocBs3b ¢ mporpaMMoil BOCIIUTaHUS.
B3aunmocBs3b ¢ NporpaMMoii BOCIMTAHHUS.

[IporpamMMa Kypca BHEYpOUHOM JESATENBHOCTH pa3paboTaHa € Y4YETOM pEeKOMEHAalMi
OPUMEPHOM MporpaMMmbl BOCHHUTAHUS, YYHUTBIBAET IICHXOJIOTrO-TNEJarornyeckue OcoOEeHHOCTH
JAHHBIX BO3PACTHBIX KaTeropuil. DTO MO3BOJSET Ha MPAKTUKE COEAMHUTH OOydYarollylo M
BOCIIMTATEIBHYIO ACSITEIBHOCTD IIEAArora, OPUEHTUPOBATh €€ HE TOJBKO HA MHTEIIEKTYaJIbHOE,
HO U Ha HPABCTBEHHOE, COLIMAJIbHOE Pa3BUTUE peOeHKa. DTO MPOSABISETCS:

— B IPUOPUTETE JIMYHOCTHBIX pE3YJIbTAaTOB pealn3allid IPOrpaMMbl BHEYPOUHOU
NEeSTeIbHOCTH, HAIEAIINX CBOE OTPAKEHHE M KOHKPETH3alMI0 B MPUMEPHOW IMporpamme
BOCIIMTAHHS;

— B BO3MOXHOCTM KOMILJIEKTOBaHHUSl Pa3HOBO3PACTHBIX TpPYyNI JUIsl OpraHU3aliu
npopOPHUEHTALIMOHHON JIeATEIbHOCTH ILIKOJILHUKOB, BOCIHUTATEIbHOE 3HAuU€HHE KOTOPBIX
OTMEYaeTCsl B IPUMEPHOI MporpaMmme BOCITUTAHUS;

— B MHTEPAKTUBHBIX (popMax 3aHATUN JUIsSl IIKOJIHHUKOB, OOECIIEUMBAIOIIUX OOJIBIIYIO MX
BOBJICUEHHOCTb B COBMECTHYIO C II€IaroroM U APYTMMHU JETbMH JIEATEIBHOCTh U BO3MOXHOCTb
o0pa3oBaHHs Ha €€ OCHOBE JIETCKO-B3pPOCIBIX OOLIHOCTEH, KJIIOYEBOE 3HAYEHHE KOTOPBIX AJIs
BOCIIMTAHHUS [TOUEPKUBAETCS IPUMEPHOIN NPOrpaMMON BOCIIUTAHHUS.

OcoOenHocTH padoThI y4uTe /IS MO POrpaMmme.

3amaya y4yuTeds COCTOMT B TOM, YTOOBI CONPOBOXAATh IMpolecc MNpodhecCHOHAIbHOM
OpHUEHTAINH MIKOJbHUKA, PACKPbIBas MOTEHIIMAJ Ka)KJJOTO Yepe3 BOBJICUEHHE B MHOTOOOPa3HYIO
NesITeIbHOCTh, OPTaHM30BaHHYIO B pa3HbIX (Gopmax. Ilpu sTom pesynbraTrom paboThl yuuTens B
NEPBYI0 oOuYepeab SBISIETCd JUYHOCTHOE pa3BUTHE Yydamierocs. JIMYHOCTHBIX pe3yabTaTOB
YYUTENb MOXET JIOCTUYb, YBJIEKAas YYEHHKAa COBMECTHOW M HHTEPECHOH UM 000uM
NeSITeNIbHOCTBhIO, YCTAHABIIMBAas BO BpeMs 3aHATUH 10OpOKeNaTeabHY0, MOAIEP>KHUBAOIIYIO
aTMocdepy, HachIIlas 3aHATHS IEHHOCTHBIM COJIEPKAHHUEM.

[IpumepHas cxema NpoBeICHU 3aHATUI IO TPOrpamMmMe:
1. OObsicHEeHUE TEOPETUYECKOTO MaTepuaia Mo TeMe.
2. TloaroroBka K SKCHEPUMEHTAIBHOMY 3aHATHIO, OOCYKIEHHE OOBEKTOB Ui MPAKTUUYECKOTO
3aHSTHSL.



3. [IpoBeaeHNE MPAKTUYECKOTO 3aHATHS — OCHOBHAs 3a7aya OCBOSCHHUE METOJIOJIOTHUH JTAHHOTO
AKCIIEPUMEHTA.

4. Ilo OKOHYaHUM TPEIJIOKUTH JIETAM, KOTOPbIE 3aUHTEPECOBAIUCH JAHHBIM SKCIEPUMEHTOM,
pPa3BUTh €ro B MCCIENOBATEIbCKHN TPOoeKT. [ 3Toro HeoOXoauMo OOCYAHTh OOBEKTHI,
KOTOPBIC YUEHUK OyJET MCCIEA0BaTh, COCTABUTH TUIAH YKCIIEPUMEHTA.

[Tomoub y4eHHMKY IMpOaHaIU3UPOBATh PE3yIbTaThl AKCHEpUMEHTa OLEHUTb pe3yJIbTaThl
IIPOEKTHO-UCCIIEA0BATENbCKON JIEATENbHOCTH IIKOJbHUKOB MOKHO B IPOILIECCE 3alllUThl UMH
CBOMX palbOoT B paMKax MIKOJIbHOW HAYyYHOOIPAKTHUECKOHKOH(EpeHIINH

COJIEP’)KAHUE KYPCA BHEYPOUHOU JIEATEJIBHOCTU

Moayne «buorexunonorus» (72 yaca)
1. Buomexnonozus (4 uaca)

[TonsiTe GMOTEXHOJOTMH. 3aueM 4YEJIOBEKY OMOTEXHOJOTHH, B YEM HX MPEUMYIIECTBO
nepea XUMHYECKUM CHUHTE30M. OCHOBHBIE OHMOOOBEKTHI OWOTEXHOJOTHHU: MPOMBIILICHHBIE
MUKpPOOPTaHU3MbI, KJIETKM M TKaHU pPACTEHUH, >KMBOTHBIX M YEJIOBEKa, OMOKATAIU3aTOPBHI.
[Ipaktuueckas padora «[Ipumepsl npuMeHeHnst OUOTOTHIECKUX OOBEKTOB B TBOCH KUZHH.

Coipbe 115 OMOCHHTE3a M OLIEHKAa ero OMOoJOorn4eckor MeHHOCTH. OCHOBHBIE MCTOYHUKHU
yriepona, aszora, (ocdopa, MukpolnemeHTOB. MccinenoBaHWe HOBBIX HMCTOYHHKOB CHIPbS
(BKJIFOYAst BOIIPOCHI €T0 MPEABAPUTENbHON 00paboTKM), pa3paboTKa HOBBIX MUTATENbHBIX CPE, B
TOM 4YHCJI€ BKJIIOYAIOMIKUX OMOCTUMYJSATOPBHI U IPYrHe 3JIEMEHThl YIPaBICHUS U ONTHUMM3ALMU
poleccoB OnocuHTe3a. MeTo bl ONTUMU3AIMH TUTATENBHBIX CPEl.

2. Muxpoouonozus (14 uacos)

[TonoxkeHre MPOKAPUOTOB B CUCTeME opraHudeckoro Mupa. CTpoeHHe OaKTepHalbHOM
kietku. Knaccudukamus Oakrepuit. Mopdomorus Oakrepwii. [IpocThie W CIOXKHBIE METOIBI
okpamuBaHus Oaktepuil. @u3nonorus OakTepuil: MHUTaHUE, TbIXaHUE, POCT U Pa3MHOXKECHHUE.
3HaKOMCTBO C JIOMEHOM Apxeu (IKCTpeMO(HIBHOCTh, OCOOEHHOCTH CTPOCHHUS KIIETKH).
JlaGopatopHass pabota «@DuKcUpoBaHHBIE TMpenaparbl Oakrepuil. OmnpeneneHue QGOpPMbI
NPEJUIOKEHHBIX  KYJIbTYP MHKPOOPTaHHU3MOB, HCIONb3ys HPOCTOW  METOJ  OKPAacKu»
JlaGopatopHast pabota «OrmpeneneHue THMA KJIETOYHOM CTEHKM METOJIOM OKpallUBaHHs IO
['pamy» (1Ipy HATMYUK PEAKTUBOB).

Mono4Hokucnoe u crnuproBoe OpoxeHue. PoToTpodHbIE M XeMOTPOQHbIE OAKTEPHH.
Kunernyeckoe omnucanue Impolecca pocta MHUKPOOPTaHM3MOB. OKCIOHEHIMAlIbHAs MOJENb
pocra. Kunernka rubenu wmukpoopranuzMoB. JlaGoparopuas paborta «[IpuroroBneHue
MPWKU3HEHHBIX [TPENapaToB MOJIOYHOKHUCIBIX OaKTepuii».

[Tatorennsie Oaktepuu. UymHas mamouka W 4YepHas CMEPThb, OOTYIH3M, CTOJOHSIK,
TyOepkyne3. Mcropus 00pbObI ¢ OakTepuanbHbIMU HHpekuusMu. Jlaboparopnas padora «Iloces
cMbpiBa ¢ pyk Ha damku [lerpu». JlaGopatopHas pabGoTa «BbaeneHue 4YHMCTON KyIbTYPHI
Oaktepuii. Meron passeaeHuii. Meroa ucromaromiero mrpuxa». JlaboparopHas padora
«Mopdomnorudeckas XapaKTepUCTHKA BBIICTEHHOW YHUCTOW KYyJABTYpBI: XapaKTEepHCTHUKA
KOJIOHUH, popma OaKkTepHil, TUI KJIETOYHONH CTEHKI.

Boitna OeckoHeYHOCTH: aHTHUOMOTHUKM TNPOTUB Oakrepuil. MexaHU3MBl JEHCTBUIA
aHTUOMOTHKOB. MexKieTouHass KoMMyHHKanus Oaktepuid. UyBcTBO kBOopyma. JlaGopatopnas
pabora «CpaBHEHHE POCTa MUKPOOPraHM3MOB Ha yallike 0e3 M ¢ J00aBICHHUsS aHTUOMOTHKOB)
UccnenoBarensckas pabora «lloMck MHUKpOOpPraHu3MOB 00JaJar0lMIUX aHTarOHUCTHYECKOM
AKTUBHOCTBIO».

[Ipumenenue Oakrtepuii yenmoBekoM. KuHetnueckoe omucaHue OHWOCHHTE3a TNPOJIYKTOB
MUKpOOpranusmMamu. bakTepuu, KOTOpble MOTYT paszjararh Iactuk. VccnenoBarenbckas
paboTta «BblaeneHne MOJTOYHOKHUCIIBIX OaKTEpUid, HCCIIE0BaHNE UX aKTUBHOCTH.

MukpoopranuzMel B arpoOMOTEXHOJIOTUH. VICKyCCTBEHHBIE acCOIMAllUUd PACTEHUHA C
MuKpoopranusmamu. HccnenoBatenbckas pabora «Beinenenne OakTepuil MOJE3HBIX JUIs
pacTeHH».

3. Oykapuomuueckue opzanuimvl 6 OuomexHonozuu (niaecHesvle 2pudvl, OPOIHCIHCU,
6ooopocau) (12 uacoe)

[TnecHeBbie rpuOBI MPOIYLIEHTH OMOTOTUYECKN AKTHBHBIX BEILECTB.



OO6mrast XxapaKTepuCTHUKa JAPOXOKEH caxapoMHIIETOB. VICTOpHUS MCIIONB30BaHUS IPOXIKEH B
TPAIUIIMOHHON OMOTEXHOJOTUHU. TEXHOJOTMH BUHOJCIHS M XJIEOONEUEHUs,

CHeMATU3UPOBAHHBIC packl Ipoxokel. Merabonn3m apoxokeil. Peakuus ciupToBOro OpoXKeHHUS.
JlabopaTtopHnas pabora «Iloacuer kieTok apoxokeit B kamepe ['opseBay. JlabopaTopHas pabora
«OO0HapyxeHHe MPOJYKTOB CIIMPTOBOTO OPOMKEHHS: STUIOBOIO CIUPTA M YIJIEKUCIIOTO Ta3ay.
[ToryueHue BTOPUYHBIX METAOOJUTOB B Jpoiokax. Jpodoku Kak TMPOIYLIEHTbl OHMOTOIUIMB.
[Tony4yeHue neneBbIX OCIKOB B APOAOKAX.

Oco0eHHOCTH BEreTaTUBHOTO U IOJIOBOTO Pa3MHOKEHUS y APOXOKEH, 3HAUeHUE U3y4eHUs
MUTO3a U LIUTOKUHE3A AJIs ONTHUMHU3ALMU [IPOLECCOB KYJIbTUBUPOBAHUS JPOXIKEBBIX ILITAMMOB,
NOHMMAHUA TPUYUH TMATOTEHHOCTHU MAPOXOKEH U TPUOOB, MOMCKA MUIICHEH (QYHTHIUAOB U
pa3pabOTKM HOBBIX JICKAPCTBEHHBIX IMpemnaparoB. JlaGopartopHas pabora «HabmoneHue
pa3sMHOXKEHHUS APOXOKEBbIX KIeTok». [IpakTuueckas pabora «I[lomydenue TBopora u kedupa Ha
OCHOBE MOJIOYHOKHUCIBIX OakTepuit». Ilpaktuueckas pabora «OcHOBHBIE BUABI KBaca M HUX
XapaKTepUCTHKa» «JIpOoiOoKU M MOJOYHOKHUCIHBIE OAaKTepuu, MPUMEHseMble Ui MPOU3BOACTBA
kBacay. [Ipaktmueckas pabora «CpaBHHUTENBHBIA aHAIM3 Pa3BUTHA JAPOAOKEH B adpOOHBIX H
aHa’poOHbIX ycnoBusix». IIpakTuueckas pabora «MeTOIbl OIEHKH CBOMCTB XJIeOOMEKapHBIX
npoxckeid. OcoOEHHOCTH NMPUMEHEHMSI MPECCOBAHHBIX, CYILIEHBIX W WHCTAaHTHBIX JPOMIKEI».
UccnenoBarensckass pabora «BnusHue (QU3MKO-XUMUYECKMX (PAKTOPOB HA  KAayecTBO
OMOTEXHOJOTHYECKON pOoXyKIHMH (KBac, kedup, CeIp, Xy1ed u ap.)».

Bomopocnmu — mepcneKTHBHBIA OOBEKT JUIsi TPOM3BOACTBA O€lKa H  YIJICBOJIOB.
buoTtexHonornueckue MeToAbl OYUCTKU TBEPIBIX, KUAKUX OTXOJOB M ra3000pa3HbIX OTXO/0B
npou3BoJACTB. CtouHble BOABL.. CXeMbl OYHCTKH. BHOGUIBTPBI, a’pOTEHKH, METAHTEHKH,
OKCUTEHKU. AKTUBHBIA WJI U BXOZSIINE B HETO MUKpOOpraHusmsl. Vcnonabs3oBanue Bogopocieit
B OYHCTKE CTOYHBIX BOJ. MccnenoBarenbckas paboTa «BrnusHue Gu3nko-XxuMudeckux GpakTopos
Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennas ungpopmayus (8 uacos)

HacnencTtBeHHOCT M M3MEHUYMBOCTb — OCHOBHBIE CBOMCTBA JKHUBBIX OpPraHHU3MOB.
N3menunBocth. Buasl  u3menuumBocTh. IIpaktmueckas pabora  «MoaudukaimoHHas
U3MEHYUBOCTb (JIUCTbSI, UTOJIKU C OHOTO JIEPEBA)».

I'en — MarepuanbHBIi HOCUTENb HACIEACTBEHHOCTH M H3MeH4YMBOCTH. HykiienHoBbIE
KHCIOTHI. JIoKanu3anus reHeTH4ecKoro marepuana B KieTke. JlenmeHue kierok. Penmumkanus
JHK. OcnoBHas norma mojekyisipHod Ouosnoruu. Tpanckpunmwms. Tpancmsuus. Myrtamuu.
[TpakTuyeckas pabota «I'eH — HHCTPYKIMS MO cOOpKE KIETKH (Ha Oucepe WM KOHCTPYKTOPE)».
[Ipaktuueckas pabora «MyTtanus Ha OyTepopoae (J1r000i 00BEKT U3 MpeAbIayIeld padoThl, Te
U3MEHEHHE MHCTPYKLUH MPUBEIET K U3MEHEHHUIO BHELTHETO BUAAa O0BEKTA).

5. Bupyconozus. ( 8 uacos)

[TonoxxeHne BUPYCOB B CUCTEME opraHudeckoro Mupa. CTpykTypa U XUMUYECKUI COCTaB
BupycoB. Kiaccuduxamms BupycoB. Penponykuus BupycoB. IIpocMOTp JOKyMEHTalIbHOTO
¢dunpMa 0 BUpycax.

Bupycsl - B030yauTenu uHQEKIUMOHHBIX Oone3Heil. OnHkoBHpychl. bakrepuodaru:
CTpoeHHe, cBoicTBa, MpuMeHenue. [Ipakrtuyeckas padora. «Meton paszsenenuit» [Ipaktudeckas
pabora. «TurpoBanue 0akTeprodarony.

buonornueckue MeTo 161 00pPHOBI C BUPYCAMH.

6. Il'ennas unsxcenepus u oGuomexnonozuu. (8 uacos)

OcHoBbl TeHHOW wuwHXkeHepuu. Bekrtopa. Crenuduueckue QepMeHTH OaKTepHid.
[lpaktuyeckas pabora  «DHAOHYKJIEa3bl pecTpUkuMHM (paboTa C  HYKJICOTHIHBIMHU
MOCJIEIOBATEILHOCTSIMU Ha OyMare)y.

buotexHonoruu npoaykuuu O€NKOB B OakTepHATbHBIX KYIbTypax. JlOCTHXKEHHs T€HHOU
MHXEHEpUHU 1 OMOTEXHOJIOTUH.

CRISPR/Cas — cucrema ajanTHBHOrO UMMYyHHUTeTa OakTepuid um apxeil. [IpakTuueckas
pabota «I'ennbie HOXHHIBI - CRISPR/Cas (MmoaenupoBanue Ha Oymare)»

I'MO. Merons! nonyuenuss I'MO. Urpa-nuckyccus «Bpmrpaii rpant Ha cozganue I'MO».

7.BHOTEXHOJIOTHH B ;)KHBOTHOBO/ICTBe (8 yacoB) /loMecTUKAIIMSI OCHOBHBIC TOMAIITHHAE
JKUBOTHBIE; COBPEMEHHBIE SKCIIEPUMEHTAX M0 JOMECTUKAIIMU KUBOTHBIX (JIMCULIA, HOPKA U JIp. —
AKCIICPUMEHTHI HAyYHOU IIKOJIbI akajemuka bensera). Jluckyccus «JloMmecTukanus, Bce Jin



PacTEeHHs U )KUBOTHBIC, KOTOPBIE JKUBYT PAJIOM C YEIOBEKOM UM OJJOMAIIHUBAIOTCA? MOXKHO 1
CUMTATh TapaKaHa OJOMAIIHEHHBIM KUBOTHBIM?».

CoBpeMEHHbIE METO/ABl B JKMBOTHOBOJCTBE: TpaHCIUIAHTALMsI SMOPHOHOB, XHMEpHBIE
KUBOTHBIE, KJIOHUpOoBaHue. [IpakTrueckas padora «MeToauka KIOHUPOBaHUS (MOJCINPOBAHHE
Ha Oymare).

OcHOBHbIE 00JI€3HM >KMBOTHBIX U POJIb NATOI€HHBIX MHKPOOPIaHU3MOB M Iapa3uTOB B
pa3BUTHM 3a00JIEBaHUI JOMAIIHUX JKMBOTHBIX W OCHOBHBIX Mepax OOpbObl C HHMH; POIb
[OJIE3HBIX MHUKPOCUMOMOHTOB B OpraHuW3Me JKMBOTHbIX. IlonoxurenbHoe u 1MOOOYHOE
(oTpunaTenbHOE) BO3ICHCTBUM aHTUOMOTUKOB HA OPTaHU3M B XOJI€ JICUCHHUS KUBOTHBIX; LIENIU U
3ajjaud BeTepuHapuu. buorexHonorus kopMmoBbIX mpenaparoB. Ilpakrtuueckas pabota
«CocraBineHue palyoHa MMTaHUSA SKMUBOTHOIO, pacyeT pPAcXOJ0B HAa  COJEp’KaHUE.
HccnenoBatenbckas padoTta «OneHka kadecTBa MOJIOYHOMN MPOTYKIIAN.
8buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHble MeTOab! cenekiuu. ['ubpunuzamnus. @opmer oT60pa. OCHOBHBIE HANpaBIICHUS
CEeNIeKLMU: YIy4lIeHHEe YPO)KalHOCTH, YCTOMYMBOCTM K OHOTHYECKMM M aOMOTHYECKUM
¢akropam. Ilpaktuueckas pabora «BeipamuBaem ropox. Kak mnpoBecTH cKpeniuBaHHE Yy
ropoxany.

OcHOBHbIE MOAXO/BI CEIEKUNN U OMOTEXHOJIOTUH KYJIbTYPHBIX pacTeHuid, [ mbpunuzanus,
oTJalleHHass rMOpUIU3alysi, UCKYCCTBEHHBIH OTOOp, IeTepo3uc, TpaHchopMalus, MyTareHes,
reHeThuyecKkoe penakrtuposanue). Mcropus cenekuuu B Poccun u mupe, UCTOpHSL Pa3BUTHS
BaXHEHMILINX COPTOB KYJIBTYPHBIX PACTCHHM.

Kak yemoBek MokeT MomuduIHUpoBaTh pacteHus? ['eHHas WHXKeHepus pacTeHwit: Urto
TAKO€ TEHETUYECKash WHXEHEpUs pacTeHHH. TpaHcreHHble pacTeHus. MeTonbl IOJydYeHHs.
OOpasoBanue omyxonei y pacreHuid. ArpoOakrepuanbHas Tpancopmanws: Ti-rmma3Mumsl.
I'ensr T-JIHK. MonekynspHo-TeHeTHYeCKHE MeXaHU3Mbl TpaHchopmanuu. [eHeTHueckoe
penakTupoBaHue. COBpPEMEHHbIE MOJIXOJbl M JOCTH)KEHHUS TE€HETUYECKOro peJaKTUPOBaHUS
pacrenuil. Ilpaktuueckass pabora «['€HOMHBIE HOMHHIBI (MOJEIUPOBAHUE PAOOTHI CHCTEMBI
CRISP-Cas).

Ectb nu xu3Hb B npobupke? buoTexHoaorus KyabTypHBIX pacTeHui. MccnenoBarenbekas
pabora «BplpanuBanue pacTeHUid B MNpoOUpKe (MOKHO BOCIOJIb30BAaThCA Ppe3yjIbTaTaMu
HpPEIbLAYIINX SKCIIEPUMEHTOB [0 COCTABJIEHUIO MUTATENBHBIX PACTBOPOB JIJIsl pACTEHUI )»

Monayabs MosekyJisipHblie 0CHOBBI cejieKinm» (72 gaca)
1. Monexynapnas ouonozus. (20 uacos)

OCHOBHbBIE BEXU pa3BUTHsI MOJIEKYISIPHOM OHOIOTHH.

HyxnennoBble kucnotrbl. OCHOBHblE MNpHHLUUIBI CcTpoeHus. llpaktuueckas pabora
«Boinenenne JIHK w3 Oanana». Ilpaktuueckas pabora «Mogens JIHK-opurammy.
[Ipaktuyeckas pabora «Omnpenenenue kadectBa mpenaparoB JIHK ¢ momormsio
cnekTpodoToMeTpumn» (IIpH HATUYUHU 000PYAOBAHUS).

Matpuunble CcuHTE3Bl. Perumkauus — OCHOBa KJIETOYHOro jeneHus. [IpuHuImIbI
peruinkanuu. Ilpaktuueckas pabora «PermkaTBHAs MamiuHa (UTpa-IeMOHCTPAIUS)».
[Tpaktuyeckas pabdora «I1L[P (Monens ammundukanus Ha Gymare)».

Myranuu. Uto Bei3piBaeT n3MeHeHus B ctpoennu JIHK. [Tpunnune! penapanum.

Tpanckpunums. [Ipaktuyeckas padora «Cuia mpoMoTOpay.

I'enetnueckuii koxa. I[lpakTudeckass pabora «PemieHuwe 3amad Ha TEHETHUYECKHH KO
Tpancnsanus. [Ipaktuueckas padora «DonauHT OEIKOBY.

Opranuzanus reHoMa BUpYcoB [IpoTHBOBUpYCHBIE CpelcTBa, MEXaHU3MbI UX JEHCTBUS.
Opranuzanus reHoma Oakrepuil AHTHOAKTepUanbHble npenaparbl. MccnenoBarenbckas padbora
«PacnipocTpaHeHrie aHTHOMOTHKOPE3UCTEHTHBIX OakTepuit» OpraHusaiys TeéHoMa 3YKaphuoT
['enomHoe penaktupoBanue. Ilpakruyeckas pabora «PaboTa B COBpEMEHHBIX TI'€HETHUECKUX
0azax manubixX. [IpoBenenue In silico ananu3a mocieq0BaTeIbHOCTEN TEHOBY.

2. Monexynapuute ocrnoewt cenemuku (20 uacos)

[Tpenmer renernkn. Kparkas uctopust pa3BUTHSI IPEACTABICHNS O HACIEACTBCHHOCTH.

OT reHa K NpuU3HAKy: Kak packpacuTth koTta. YUto Takoe mpusHak? IlyTe oT reHa o
npu3Haka. Myramuu. Annenu. ['eTepo3uroTsl 1 roMO3UTOTHI. JJOMHHAHTHBIE U pElECCUBHBIC



ayutenu. PoneBast urpa «Asutenu». UccnenoBaTenbckuii MpoekT MyTareHHbIe (PaKkTOpBHI.

I'ensl cTpossT opranu3M. Bxirtouenue u BeIKIIIOYeHHE OonbaIoro Habopa reHoB. Kak kieTku
MOHMMAIOT, Kakue TeHbl JOJDKHBI paborath. PoneBas wurpa «Cynb0a kieTku». ['eHbI-
nepekiouatend. [IpakTuueckoe 3agaHue «AJITOPUTMBI IJIS KIETOK.

JluckpeTHoe HaclleJOBaHWE IPU3HAKOB. 3aKOHbI MeHpens: OAUH Te€H - OJUH IpPHU3HAK.
Cxema ckpenMBaHUs. 3aKOH enuHOOOpasus THOpuIoB mepBoro mokosneHus. IIpakTnyeckoe
3aganue «EnmHOoOOpa3ue mepBOoro MOKOJEHUS». 3aKOH paclIeIyIeHUs IMPU3HAKa BO BTOPOM
nokoseHuu.  Ilpaktuueckoe  3aganue  «PacuieruieHne  BO  BTOPOM  IOKOJIEHHUW».
HccnenoBarenbekuil MpoeKT «3akoHbl ['. MeHIens B 9KCIIEpUMEHTEY.

3akoHbl MeHens: HECKOJIBKO T'eHOB - HECKOJIbKO MPHU3HAKOB. J{UrnbpuaHoe CKpelrBaHue.
HesaBucumoe pacxoxnaenue xpomocoM. IIpakrtuueckoe 3amanue «Pemerka Ilennerar.
CueruieHHOe Hacae10BaHUE.

B3aumopeiictBue reHoB. AJjuienbHO€ M HealulesnbHOe.  [IpakTudeckoe  3aHsTHE
«B3anMoaelicTBUs reHOB (MOJEIUPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KJIETKY)»

Omnpenenenue mnona. IlomoBbie Xpomocombl. Camiel u caMmku. BimsHue ¢dakTopos
OKpY’Karllen cpeabl. XpoMOCOMHOE omnpeaeneHue mnojia. [lonossie xpomocomsl. [IpakTuueckoe
3amanne «HacnenoBanue, cueruieHHoe ¢ moomy. [Ipobiema OmOTHUTEIBHON X-XpPOMOCOMBI Y
JKEHIIUH. Tpex1BeTHbIE KOIIKHU.

3. Monexynapusie ocroswt cenexyuu (32 uaca)

I'enpr B momynsuusx: Benukoe paBHoBecue. [lomymsums. YacToTel BCTpedaeMOCTH
npu3HaKa u amnens. YpaBHeHue Xapau-BaitnOepra. [Ipaktuueckoe 3aganue «4acToThl ansenei,
reHOTHIOB U (peHoTunoBy. MccienoBaTenbCKuii MPOEKT «AHAIM3 T€HETHUYECKOH CTPYKTYPHBI
nomyJsiiiuy (Ha OCHOBE 3aKoHa Xapau-Baiinbepra)y.

[Tomynsauy MEHSIOTCS: YUCIEHHOCTh, MUTpAIMA U BBIOOp cympyra. DakTopbl, KOTOpHIE
BBIBOJIAT MOMYJSIUIO M3 paBHOBecHsl Xapnau-BaiinOGepra. UucneHHocTs momymsinuu. PoneBas
urpa «9ddext ocHoBarest». Ponesas urpa « Qe OyTsuIouHOT0 TopibImKay. peid reHos.
Myrauuu. HeciyuaitHoe ckpemmBanue. M3onsauus.

[Tonmynsiuy MEHSIOTCS: €CTeCTBEHHBIM 0TOOp. MeXaHu3M AeCTBHs €CTeCTBEHHOTo 0TOO0pa.
JBwxyuuii or6op. PoneBas urpa «EctecTBeHHBII 0TOODPY.

Mopaudukarmonas U3MeHYUBOCTh. (CTaTUCTUYECKHE OCOOCHHOCTH MOIU(DUKAIMOHHON
u3MeHunBoctu. MccnenoBarensckue paboTel «MoaudukalnnoHHas U3MEHYUBOCTh PACTEHUN B
IIpezesiax Ballero MecTa KUTEIbCTBAY.

HacnegoBanue koinuecTBeHHbIX Mpu3HaKoB. KonnuectBeHHble mnpu3Haku. CpenoBas
M3MEHYUBOCTh npu3Haka. Koaddumnuent nacinenyemoctu npusHaka. Oteer Ha oTOo0p. [lomck
T€HOB KOJMYECTBEHHBIX MpU3HAKOB. OAHOHYKIEOTHAHbIE BapuaHThl TeHoB. JIHK-uum.
IToTHOreHOMHBIN aHAIN3 aCCOLUALINN.

«Omb» Han reHomoM. [loctrenomnas »spa. OOpatHas reHeTuka. «OMHKCHBIE»
uccienosanus. [Iporeom, merabosioMm. [IpakTrueckoe 3aganre « ATpOHOMBD.

JlomecTuKanuss M IEHTPbl T'€HEeTHYecKoro pasHooOpaszus. Ilowcku pacTeHuit ¢
«XOpOILIMMHU» TpU3HAKaMU Ui uenoBeka. LleHTpel reHetuueckoro paszHooOpasus. Hukomait
WBanoBuu Basunos. Ceneknus. KomOunanuonHas u ruOpugHas cenekuus. [ereposuc.
IIpakTnueckoe 3a1anne «I'OMOIOrH4ecKre psiibl HACIEACTBEHHON H3MEHYUBOCTI Y.

CoxpaHUTh M H3Yy4YUTh TE€HBI, YTOOBI MEHATh Oyaymiee. Kak mnpaBWIBHO XpaHUTHh TEHBI.
Konneknuu reHeTHyecKux pecypcoB pacTteHuid. [IpakTUKyM W/HMIM WCCIIeI0BATEIHCKUMA
npoekT«MeToapl KyJIbTUBUPOBAHUS in Vitro JIJIsl COXpaHEHUS TeHETUYECKHX PECYPCOB pacTEeHUI
Y JUIsl YCKOPEHHOM CEJIEKIIUN».

['eHeTndeckre UEHTPHI B Haled cTpaHe. ' /1e 3aHUMAKOTCS T€HETUKOW M T'€HOMMKOW ISt
HYX]I CEIBCKOI0 X0341CTBA.

IIJIAHUPYEMBIE PE3YJIbTATEI OCBOEHI S KYPCA BHEYPOUHON
JNEATEJIBHOCTU

3aHaTus B paMKax MIporpaMMbl HaIlpaBJICHBI HAa o0OecrieyeHue JOCTHIXCHHA IIKOJbHUKaAMH
CICAYIOIUX JIMIYHOCTHBIX, MCTAITPECAMCTHBIX U ITPEAMCTHBIX 06p330BaTeHLHBIX PE3YyJIbTATOB.



JIn4HOCTHBIE pe3y/IbTaThI:

B cghepe epasicoanckoco eocnumanus: TOTOBHOCTb K KOHCTPYKTHMBHOM COBMECTHOM
JESTEIIbHOCTH IIPU BBIIIOJHEHUM HUCCIIEI0BAHUI U MPOEKTOB, CTPEMIIEHUE K B3aUMOIIOHUMaHHIO
Y B3aUMOIIOMOILIH.

B cgpepe nampuomuueckoco 6ocnumanus: OTHOIIEHWE K OHMOJIOTUM KaK K  BaXHOH
COCTaBJIAIOLIEH KyNbTYphl, TOPJOCTh 3a BKJIAJ POCCUHCKUX U COBETCKMX YUYEHBIX B Pa3BUTHE
MHUPOBOW OMOJIOTUYECKOI HAyKH.

B cghepe oyxosno-npascmeenno2o eocnumanus: TOTOBHOCTh OLIEHUBATh NOBEJEHUE U MOCTYIIKU
C MO3ULMHU HPABCTBEHHBIX HOPM U HOPM DKOJIOTMYECKOW KYJIbTYPHI; IOHMMAHUE 3HAYUMOCTU
HPaBCTBEHHOI'O ACIIEKTa JIEATEIbHOCTH YeJIOBeKa B MEAULIMHE U OMOJIOTHH.

B cgepe scmemuueckoco 6ocnumanus. TOHUMaHUE poOJM OHOJIOTMH B (HOPMUPOBAHHU
3CTETUYECKOM KYJIbTYphl JUYHOCTH.

B cepe dusuueckoco socnumanus, Gopmuposanus Kyabmypsl 300p06bs U IMOYUOHANLHOSO
Onazononyyus: OTBETCTBEHHOE OTHOLICHME K CBOEMY 3J0POBBIO M YCTAaHOBKA Ha 3JI0OPOBBII
o0pa3 Ku3HU (300pOBOE IHUTAaHUE, COONIIOJICHWE T'MTMEHWYECKUX TMpaBUl M HOPM,
cOaJaHCUPOBAHHBI PEXUM 3aHATHM M OTIbIXa, peryispHas Qusnueckass aKTUBHOCTH);
OCO3HAHHE IIOCIIECJACTBUM M HENpPUATUE BPEIHBIX MPHUBBIYEK (YNOTpPEeOJIEHUE AJIKOIOJIs,
HapKOTHKOB, KypeHHe) M HMHbIX (hopM Bpena Juisl (pU3MUECKOro M ICUXUYECKOro 3/10pOBbS;
coOnrofieHre mpaBwil O€30IIaCHOCTH, B TOM 4YHCIIE HaBbIKM O€30IIaCHOIO IIOBEJIEHUS B
OpUpPOAHON cpene; cHOpPMUPOBAHHOCTh HaBblKa peQIEKCUH, YIpaBieHUE COOCTBEHHBIM
HMOLIMOHAIBHBIM COCTOSIHUEM.

B cgpepe mpyooeozco eocnumanus: aKTUBHOE ydyacTHE B PELICHUH NPAKTUYECKUX 3a7ad (B
paMKax CEeMbH, IIKOJbI, rOpoja, Kpas) OMOJIOrMYECKON U HKOJIOIMYECKOl HalpaBiIe€HHOCTH,
UHTEpEC K MPAKTUYECKOMY U3yUEHHIO MPO(eccHii, CBA3aHHBIX ¢ OMOJIOTHEH.

B cgpepe sxonoeuueckoco socnumanus. OpUEHTANMs HA TPUMEHEHHE OMOJIOTUYECKUX 3HAHUN
IpU PELICHUH 3a/1a4 B 00JAaCTU OKPYXAoLIEH cpesibl; OCO3HAHUE SKOJIOTMYECKUX MpodiieM U
nyTed MX pEeLIeHHs; TOTOBHOCTh K YYacTHIO B IPAKTUYECKON NEATENbHOCTU 3KOJOTMYECKOU
HaIpPaBJIEHHOCTH.

B cipepe nonumanus yennocmu HayuHo20 NO3HAHUA: OPUEHTALUS HA COBPEMEHHYIO CHUCTEMY
HaYYHbIX TpEACTaBICHUH 00 OCHOBHBIX OMOJIOTMYECKUX 3aKOHOMEPHOCTSX, B3aMMOCBS3AX
YeJIOBeKa C MPUPOJHON U COIMAIBHOW CpEeoW; MOHMMaHUE POJU OMOJOTHYECKOW HAYKH B
(GOopMHPOBAHUN HAyYHOT'O MUPOBO33PEHUS; pa3BUTHE HAYYHOH JTH0003HATENLHOCTH, HHTEpECa K
OMOJOrN4YecKOl HayKe, HaBBIKOB MCCIIE0BATEIbCKON 1€ TEIbHOCTH.

B cghepe aoanmayuu k usmeHAIOWUMCI YCIOBUAM COYUATLHOU U NPUPOOHOT cpedbl. aleKBaTHAs
OLICHKa M3MEHSIOUMXCA YCIOBUM; NpPUHITHE pelleHus (MHAWBUIYaJbHOE, B TpYyNIE) B
U3MEHSIOIINXCS YCIOBUAX HAa OCHOBAaHMM aHalIM3a OMOJIOrn4ecKoil MHpopMaIiy; MIIaHUPOBaHHE
JeMCTBUI B HOBOM CUTyallMM Ha OCHOBaHUM 3HAHUM OMOJIOTHYECKMX 3aKOHOMEPHOCTEH.

MeTtanpeameTHblie pe3yJbTaThl:
B cgepe osenadenus ynusepcanvHuiMu yuyeOHbIMU NO3ZHABAMENLHLIMU OCUCMBUAMU:

* basoBble siorMyeckde JIEHCTBHs: BBIABIATH M XapaKTepU30BaTh CYMIECTBEHHBIC TPU3HAKH
OH1OJI0rN4YecKrX 00BEKTOB (SIBJICHUI);

* YCTaHABIMBATh CYIECTBEHHBIN NMPU3HAK KJIacCU(PUKAIUN OMOJIOTHUECKUX OOBEKTOB (SBJICHUH,

MIPOLIECCOB), OCHOBAHUS /1JIsi 0000LIECHHS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3a;

* ¢ Y4ETOM MPeJI0KEHHOW OMOIOTHYECKOM 3a/1a4i BBISIBIISITH 3aKOHOMEPHOCTH U NMIPOTUBOPEUUS

B paccMaTpuBaeMbIX (akTax ¥ HAOJMIOACHUSAX; TpeaaraTh KPUTEPHH JUISl  BBISIBICHUS

3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

* BBIBJIATH JeUIUTH MH()OpPMAIUK, NAaHHBIX, HEOOXOIWMBIX ISl PEHICHUS MOCTaBICHHOU

3a]auu;

* BBIIBIATH NPUYHHHO-CIICJICTBEHHBIC CBSI3M TPU HM3YYCHUH OHOJOTHYECKHX SIBICHHHA H

IPOIIECCOB; JIENIaTh BHIBOJIBI C UCIIOJIb30BAHUEM JIETYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHHH,

YMO3aKJIIOUEeHUH 110 aHaJIOTUH, POPMYIHPOBATH TUIIOTE3BI O B3aUMOCBSI3SX;

* CaMOCTOATENBHO BBHIOMpATh CHOCO0 perieHus: ydeOHoW OMosIorndeckoil 3amaun (CpaBHUBAThH

HECKOJIbKO BAPMAHTOB pEIIEHUs, BBIOMpaTh Hanbosiee MOAXOAAUIMHA ¢ YYETOM CaAMOCTOSITENILHO

BBIJICJIEHHBIX KPUTEPHUEB).




bazoBrIe MccIeI0BATENLCKUE JICHCTBHS:

* HCITOJIB30BaTh BOIIPOCHI KaK MCCIICIOBATEIBCKUI HHCTPYMEHT ITO3HAHUS;

* (GopMyIUpOBaTH BOIMPOCH], (PUKCUPYIOMIHE pa3pblB MEXKIY pealbHbIM U IKEIATEITHHBIM
COCTOSTHUEM CHUTYaIlMH, 00BEKTa, 1 CAMOCTOSATEIHPHO YCTaHABIMBATH HCKOMOE M JIAHHOE,

* (hopMHpOBaATh THMOTE3Y 00 UCTHHHOCTU COOCTBEHHBIX CYXJICHUU, apryMEHTHPOBATH CBOIO
ITO3HUIMIO0, MHEHHE;

* TMPOBOAWTH IO CAMOCTOSITENILHO COCTABIGHHOMY IUIaHy HAOIOJIEHUE, HECIOXHBIN
OMOJIOTHYECKHI HSKCIICPHUMEHT, HEOOJIBIIIOE HCCICAOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH
Ouosornyeckoro oobeKTa (Iporecca) U3y4eHus,

* PUYMHHO-CIICJCTBEHHBIX CBSI3€H M 3aBUCHMOCTEH OHOJIOTHYECKUX 00BEKTOB MEKY COOOI;

* OIICHMBATh HA MPUMEHUMOCTh H JOCTOBEPHOCTH WH(POPMAIUIO, IOIYYCHHYIO B XOJIE
HAOJIIOJICHUS ¥ SKCIICPUMCHTA,

* CaMOCTOSTENLHO (HOpMYIHpPOBaTH OOOOIICHHS W BBIBOJBI IO pPE3yibTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, SKCIICPUMEHTA, BJIAJICTh MHCTPYMEHTAMH OIICHKH JIOCTOBEPHOCTH IOJYYCHHBIX
BBIBOZOB 1 0000IEHNUI;

* IPOTHO3MPOBATh BO3MOXHOE JajbHEHIee pa3BUTHEC OHOJOTMYECKHUX IPOIECCOB M HX
MOCJICACTBHSI B aHAIOTUYHBIX WJIH CXOJIHBIX CUTYAIUSX, 4 TAK)KE BBIABUTATH MPEATIOIOKCHHS 00
UX Pa3BUTHU B HOBBIX YCJIIOBUSIX U KOHTEKCTAX.

Pabora ¢ nabopMaLHeii:

* TOPUMEHSTHh Pa3IMYHBIC METOJbI, WHCTPYMEHTHl M 3alpoChl TPU IOHCKE H OTOOpE
Ounosnornveckoid MHMOOPMAIIMK WM JAHHBIX W3 UCTOYHHKOB C YIETOM IMPEIJIOKEHHOW Y4eOHOM
OMOJIOTMYECKOH 3a/1a4H;

* BEIOMpaTh, AHAIU3UPOBATH, CHCTEMATHU3UPOBATH W HWHTECPIPETUPOBATH OHUOJIOTHUSCKYIO
UH(OPMAILIHIO Pa3IMYHbIX BUIOB U (POPM IIPEICTABICHHUS,

* HAXOJWTh CXOJ/HBIC APTyMEHTHI (MIOATBEPKAAFOIINE HITH OTIPOBEPTAIONINE OJHY H TY Ke HCIO,
BEPCHIO) B Pa3IMUHbIX HH()OPMAIIMOHHBIX HCTOYHHKAX

*  CaMOCTOSITEILHO BHIOMpaTh ONTHMANBHYIO (OpMY TPEIACTaBICHHUS WHPOpMAIUU U
WLTIOCTPUPOBATh PelIacMbIe 3a/1a4i HECIOKHBIMU CXEMaMH, JUarpaMMaMi, HHOUM rpadukoil u
UX KOMOMHAILUSAMU;

* OILIGHUBAaTh HAIEKHOCTh OHONOTHYECKOW HHPOpPMAIMH TIO0 KPUTEPHUSIM, MPEITOKECHHBIM
YUUTEIEeM WU CPOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO;

* 3aTIOMUHATH ¥ CUCTEMATU3UPOBATH OMOJIOTHUYECKYIO HHPOPMAITHIO.

B cghepe osnadenus ynusepcanbHbimu yueOHbIMU KOMMYHUKAMUBHBIMU OeUCMEUSMU

OO1ieHue:

* BOCHPHHHMATh U (POPMYITHPOBATH CYXKICHHS, BBIPAKATH 3MOIIMU B IPOIECCE BHITIOTHEHUS
MPAKTUYECKHUX U Ta0OPaTOPHBIX padoT;

* BbIpaxaTh ceOs (CBOIO TOYKY 3pEHHUS) B YCTHBIX M HUCbMEHHBIX TEKCTaxX; paclo3HaBaTh
HeBepOallbHBIE CpENCTBA OOIIEHHS, IMOHWMATh 3HAYCHHE COLUAIBHBIX 3HAKOB, 3HATH H
pacrio3HaBaTh MNPEANOCBUIKM KOH(IMKTHBIX CHUTyalluidi M CMsIr4atb KOH(IUKTBI, BECTH
MIEPErOBOPHI;

* TIOHWMaTh HAMEpPEHHs APYTHX, MPOSBIATh YBAKUTEIHLHOE OTHONICHHWE K COOECeTHUKY U B
KOPPEKTHOI opme popMyIrpoBaTh CBOU BO3PAKEHNUS;

* B XOJ€ JMaJora W/MIM JUCKYCCHH 3a/aBaTh BOIPOCHI MO CYHIECTBY O0O0CYXIaeMOi
OHMOJIOTUYECKON TEeMbI M BHICKa3bIBAaTh UJICH, HAIIEJICHHBIC HAa pelIeHNe OMOJIOTHUECKON 3aaui 1
noJiep>kaHue 0J1arokenaTeIbHOCTH OOICHNUS;

* COTIOCTaBISTh CBOM CYXJICHUS C CYXICHUSIMH JPYTrHMX YYaCTHHUKOB JHaiiora, oOHapy>KHUBaTh
pas3IuYMsl U CXOJICTBO MO3HIIN;

* MyOJIMYHO TIPEJCTABISATH PE3YIIBTATHI BHIIOJHEHHOTO OMOJIOTHYECKOTO OTBITA (IKCIIEPUMEHTA,
UCCIIEIOBaHUs, TIPOCKTA);

* CaMOCTOSITENTLHO BBIOMpAaTh (OpPMAT BBICTYIUICHHS C YYETOM 3aJad TPE3CHTAllMH |
0COOEHHOCTEH ayTMTOPUH U B COOTBETCTBUH C HUM COCTABJISITh YCTHBIE U MMCbMEHHBIE TEKCTHI C
UCTIOJIb30BaHUEM MILTIOCTPATHBHBIX MaTEPHAIIOB.

CoBMecTHas eITeIbHOCTh (COTPYAHUYECTBO):

* IIOHMMaTb U HCIOJb30BATh MPEUMYILECTBA KOMAHIHOW M HMHIUBUAYAJIBbHOW pabOThl INpH
pELICHNH KOHKPETHOM OMOIOrHYecKoi mpoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHHS




TPYIIIOBBIX (JOPM B3aUMOJACHCTBUS MPH PEIICHUN TTOCTABICHHOW Y4eOHOMN 3a/1auu;

* IPUHUMATH IE€JIb COBMECTHOM JAEATEIbHOCTH, KOJUIEKTMBHO CTPOMTH JAEHCTBHUA TO €€
JOCTYDKEHUIO: paclpesieNiaTh poJid, JOrOBapuUBaThCs, OOCYXKIaThb IpOLEcC M PEe3ysbTaT
COBMECTHOM padOThI;

* yMeTb 0000111aTh MHEHHS HECKOJIBKUX JIO/IEH, IPOSABIATh FTOTOBHOCTh PYKOBOJIUTh, BBINOIHATh
NOpY4YEHUS, NOJUUHATHCS;

* IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, OINpelNeNaTh CBOK pPOJb (C y4€ToM
IPEIIIOYTEHUN M BO3MOYKHOCTEH BCEX YYAaCTHHKOB B3aUMOJAEWCTBUS), PACIPEAEIATh 3aJauu
MEX]y YJeHaMU KOMAaHJbl, y4acTBOBaTb B I'PYNIOBBIX (opMmax paboTsl (00CyxkaeHus, oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMbI U UHBIE);

* BBIIOJHATH CBOK YacThb padOThl, AOCTUraThb KauyeCTBEHHOIO pe3yJbTaTa II0 CBOEMY
HAIPaBJICHUIO U KOOPAUHUPOBATH CBOM JIEUCTBUS C IPYTMMH YWIEHAMU KOMaH/bI;

* OLCHMBATh KAaueCTBO CBOETO BKJAJa B OOIMIMH MPOAYKT MO KPUTEPHUSM, CAMOCTOSTEIHHO
c(OpMYIMPOBAHHBIM YYAaCTHMKAMU B3aMMOJEHCTBMS; CpPaBHMBATh pPE3YyJbTAaThl C HCXOAHOM
3aJaueil M BKJAJ KaXJOTO 4WICHAa KOMaHIbl B JIOCTHIKEHUE DE3YNIbTaTOB, Pa3AeisiTh chepy
OTBETCTBEHHOCTH U IIPOSBIIATH TOTOBHOCTD K IPEJOCTABICHHUIO OTYETA IIEpE]] TPYIIION;

* OBJIAJIETh CUCTEMOM YHHMBEpPCAJIbHBIX KOMMYHUKATUBHBIX JAEUCTBUH, KOTOpas 0OeCIeUMBAECT
c(OPMHPOBAHHOCTb COLMANIbHBIX HABBIKOB U AMOIIMOHAJILHOTO UHTEJIEKTA IIKOJIbHUKOB.

B cgepe osnadenus  ynugepcanoHulMu  YYeOHbIMU — PEYIAMUBHBIMU  OCUCEUAMU:
Camoopranusanus:

* BBUIBIISATH TMPOOJIEMBI JJIsl PEIICHHS B JKU3HEHHBIX M Y4YEOHBIX CHUTYaAIUsX, HCIOIb3YS
Ouosornyeckue 3HaHus;

* OPUEHTHPOBATHCS B PA3IMYHBIX MOJAXOAAX MPUHATHUS PElIeHUN (MHAMBUIYAIbHOE, NPUHATUE
pelleHys B IpyIe, IPUHATUE pelleHUl rpymnmnoil);

* CaMOCTOSITEJIHO COCTAaBJISATh QITOPUTM PELIEHUs 3aJadyM (MJIU €ro 4acTbh), BHIOMpATh CIOCO0
peuieHuss y4eOHOM OMOJIOrMYEecKON 3a7aud ¢ Y4€TOM MMEIOLIMXCS PEeCypcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh NpEJIaracMble BApUaHThl PEILICHU;

* COCTaBIATh IUIAH JEHCTBUHM (IUIaH pealnu3ali HAaMEYEHHOTO aJropUTMa pEeUIeHHS),
KOPPEKTHPOBATh MPEJUIOKEHHBIH aJIrOpUTM C Y4ETOM HOJYYEHHsS HOBBIX OHOJIOTHYECKUX
3HaHUH 00 N3y4aeMoM OHOJIOTMYECKOM OOBEKTE;

* JIeNIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEeIIEeHHE.

CamokoHTpoJIb (peduiekcus):

* BJIAJIETh CIIOCOOAMH CaMOKOHTPOJISI, CAMOMOTHBAIIUH U PEPIIEKCUH;

* J1aBaTh aJICKBATHYIO OLIEHKY CUTYAllMM U MPEUIaraTh IjIaH €€ U3MEHEHHUs; YYUThIBATh
KOHTEKCT U NPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHb IPU pEILICHUNY4EeOHOM
OMOJIOrNYEeCKOH 3a/1a41, aJalTUPOBATh PEIIEHUE K MEHSIOIIUMCS 00CTOSTEIbCTBAM;

* OOBSACHATH MPUUYUHBI JTOCTH)KEHUS (HEAOCTHXKEHMsI) PE3yJIbTaTOB JEATEIbHOCTH, JaBaTh
OLICHKY NPUOOPETEHHOMY OMBITY, YMETh HAXOAUTh O3UTUBHOE B IPOU3OLIEAIIEH CUTYaIlUH;

* BHOCUTb KOPPEKTUBBI B JIESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, M3MEHUBIINXCS
CUTYallui, yCTAHOBJIEHHBIX OIINOOK, BOSHUKIINX TPYIHOCTEH;

* OLICHMBATb COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSAM.

OMOIMOHATbHbBIA UHTEJJIEKT:

* pa3nuyarhb, Ha3bIBaTh U YIPABIATh COOCTBEHHBIMU AMOLUSAMH U SMOLIUSAMU JIPYTHX;

* BBISIBJISITh M AHAJIM3UPOBATH IPUUUHBI YMOLINN;

* CTaBUTH ce0sl Ha MECTO JIPYTOro YeJoBeKa, IOHUMATh MOTUBBI 1 HAMEPEHUS JPYToro;

* pErynupoBaTh Coco0 BBIPAXKEHUS SMOIIHUH.

IMpuasitre ceds M APYIUX:

* OCO3HAHHO OTHOCHUTHCS K IPYTOMY YEJIOBEKY, €I0 MHEHUIO;

* IPU3HABATh CBOE MPaBO Ha OLIMOKY U TaKOe K€ MPaBo APYroro;

* OTKPBITOCTH ce0€ U APYTUM;

* 0OCO3HABAaTh HEBO3MOXKHOCTb KOHTPOJIMPOBATH BCE BOKPYT;

* OBJAJETh CHCTEMOH yHHMBEpPCAIbHBIX YYEOHBIX PpErYISATHBHBIX JI€HCTBUHM, KOTOpas
oOecrieynBaeT (POPMHUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSSI MO3UIHA
JUYHOCTH), M JKU3HEHHBIX HAaBBIKOB JIMYHOCTU (ympaBieHHs €000, CaMOIUCIUIUIMHBI,
YCTOMYMBOTO MOBEAECHUS.




IIpeaMeTHbIe pe3yJIbTATHI 0CBOCHHS MPOrPaMMbI

B nosunasamenvnou (unmennexmyanvroti) cipepe:

— NPUOOpPETCHHE OIBITA HCIOJIB30BAHUS METOJIOB OMOJIOTHYECKOW HAYKH C IIETbI0 U3yUCHHS
Ounonornyeckux OOBEKTOB, SBJICHUH W MPOIECCOB: HAOIIOAEHUE, OINMUCAHUE, NPOBEICHHE
HECIIOKHBIX OHOJIOTHYECKUX OIBITOB W 3KCIIEPUMEHTOB, B TOM YHCJIE C HCIIOJIb30BaHUEM
AHAJIOTOBBIX U IM(PPOBBIX OMOIOTUYECKUX MPUOOPOB U HHCTPYMEHTOB;

— (opMHUpOBaHHE yMEHUS MHTEIPHUPOBATH OHMOJIOTMYECKHE 3HAHHS CO 3HAHUSAMH M3 JPYTUX
y4eOHBIX peaMeToB ((hU3KUKH, XUMHH, Teorpaduu, HICTOpUH, OOIIIECTBO3HAHUS U T. [1.);

— (opMupoBaHHE yMEHUH pemiath y4eOHbIE 3aJa4l OMOJOTHYECKOTO COJCPIKAHUS, BBISBISTH
IPUYMHHO-CJIEICTBEHHBIE CBS3U, IIPOBOANTH KAUYECTBEHHBIC U KOJIMYECTBEHHBIE PACUETHI, 1eIaTh
BBIBOIbl HA OCHOBAHHH TIOJYYCHHBIX PE3yJIbTaTOB;

— (opmupoBanue yMmMeHHs IJIAHUPOBATh Y4eOHOE HCCIIEAOBAHHE WJIM TNPOCKTHYIO paboTy ¢
Y4ETOM TIOCTaBJICHHOW Tenu: (OpMYIHpPOBaTh NPOOJIEMy, THUIOTE3y W CTaBHTh 3aJaud
UCCIICIOBAaHMS, BBHIOMpATh aJEKBATHO IOCTABICHHOW IIETM METOABI, JAeNaTh BBIBOJABI 110
pe3yJbTaTaM HCCIICOBAHUS WM TPOCKTHOW JEATeNbHOCTH; — (OPMHpPOBAHHE HHTEpeca K
yrIyONneHnI0 OWOJIOTHYECKUX 3HAHWHU (mpennpoduiibHas TOATOTOBKAa M TMpodeccuoHanbHas
OpHUEHTAIUs) U BHIOOPY OMOJIOTHH KaK MPO(QUIBHOTO MPEeIMeTa Ha CTYNEHH CPETHErO MOJHOTO
oOpazoBanus g Oymymed mnpodeccHoHabHON ACSITeNbHOCTH, B 00JIACTH  OHOJIOTHH,
MEIUIUHBI, SKOJIOTUH, ICUXOJIOTUH, BETEPUHAPUH, CEIBCKOTO XO35ICTBA;

— BIaJeHHE HaBbIKaMH pabOTBHl ¢ WHPOPMALMEH €CTECTBEHHO-HAYYHOTO COAEpIKaHUs,
NPECTaBICHHON B pasHoW (opme (B BHIE TEKCTa, TAOJIMYHBIX JIAHHBIX, CXEM, TpadUKOB,
IyarpaMM, MojeJel, W300paKeHHid), KPUTHYECKOTo aHaln3a WHPOPMALUU M OICHKH ee
JIOCTOBEPHOCTH;

— YMEHHE MHTErpUpOBaTh OMOJOTMYECKHUE 3HAHUS CO 3HAHUSMHU JIPYTHX Y4€OHBIX MPEAMETOB;
UHTEpEC K YIIyOJIeHHI0 OMONOTMYecKMX 3HAHUW M BBIOOPY OWONOrHH Kak MNpOoQUIBHOTO
npeIMeTa Ha YpOBHE CpeaHero ooOmiero oOpaszoBaHus mIisg Oynaymied mpodecCHOHaTbHON
JESTENIbHOCTH B 00J1aCTH OMOJIOTHH, METUIIMHBI, SKOJIOTHH, BETePUHAPUH, CETbCKOTO X035ICTBA,
MUTICBON MTPOMBIIIJICHHOCTH, TICHXOJIOTHH, UICKYCCTBA, CIIOPTA - UMETh YE€TKHE MPEICTABICHHUS O
MaTepUATHUCTUYECKON CYIIHOCTH T€HOMOB JXHBBIX OPTaHU3MOB U PETYJSIUI0 UX paboThl; —
3HAaHHE OCHOBHBIX (PAKTOPOB OKPYKAIOIIEH CPEJbl, BIUSIOMIUX HA PA3BUTHE M CYIICCTBOBAHUE
JKUBBIX OPraHU3MOB, aJanTaluii K (pakTopam OKpy>Karolieil cpeabl;

— 3HaHHE OCHOBHBIX MOJAX0/I0B OMOTEXHOJIOTUH, UCTIOIB30BaHUS €€ TOCTHKEHUN B COBPEMEHHOU
JKU3HU YeJIOBEKa, OCOOCHHOCTH WCIIONB30BAHMSI JKUBBIX OPTAaHU3MOB IS IPOHM3BOJICTBEHHBIX
HYXK]] YellOBeKa; — 3HAaHHE OCHOBHBIX MOJXOJOB CENEKIMH U OMOTEXHOJOTHH KYIbTYPHBIX
pacTeHHIA, XapaKTEepPH30BaTh TCHETHYECKH MOTUPUIIMPOBAHHBIC PACTCHUS, OIEPHPOBATH
MOHATUSIMH, TUOpHUIU3aLUs, OTHAAJIEHHAs TUOPUAM3AIMS, HWCKYCCTBEHHBIH OTOOp, TeTepo3uC,
TpaHcopmarlysi, MyTareHe3, TeHeTU4eCKoe peIaKTUPOBaHHE,

— TIOHMMaHHE MOJICKYJISIPHBIX MEXaHH3MOB peallu3aliy HACJICICTBEHHOW WH(GOpMAUU |
YMEHHE CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TIOHATHUSMU MOIIGKYJSIDHON Ouonoruun u ee
COBPEMEHHBIX HAIMPABICHUH — TEHOMHKH, METar€HOMHUKH, MPOTCOMUKH;, — 3HAHWE OCHOBHBIX
3a00JIeBaHUI YETTOBEKA, MEXaHU3MOB UX Pa3BUTHS, CIIOCO0AX MX AMATHOCTUKH U JICUCHHUS;

— (opmupoBaHUE YMEHHs WCIIOJIb30BAaTh MMOHATHHHBIA amnmapaT ¥ CHMBOJUYCCKHHA SI3BIK
TeHETUKH, TPaMOTHOE MPHMEHEHHE HAy4YHBIX TEPMHUHOB, IOHSATHH, TEOpUH, 3aKOHOB IS
OOBSICHEHUST HAOIOAACMBIX OMOJIOTHYECKUX OOBEKTOB, SIBICHUW U TMPOIECCOB, MO3BOJISIOIINX
3aNI0KUTh (DYHIaMEHT HAyYHOT'O MUPOBO33PEHUSI.

B yennocmuo-opuenmayuonnoll cgepe:

— 3HaHWE, YTO NMPUMEHEHHWE COBPEMEHHBIX TEXHOJOTHH MOJICKYJISIPHOW OHWOJIOTHH TO3BOJISET
YCIENIHO peliaTh Takue 37T000JHEBHBIE TPOOJIEMBI, KaK OXpaHa OKpYKalIIeH Ccpelbl,
COXPaHCHHE 3]IOPOBBS YEJIOBEKA, KOHTPOJb M BOCCTAHOBIICHUE 3KOCHCTEM

TEMATHUYECKOE INTAHUPOBAHUE

Monyne «buorexnonorus» (72 yaca)
| Temsl | OcHoBHOE conepxanue | JlesITenbHOCTD MIKOIBHAKOB




Tema 1.
buorexnonorus

(4 9)

[TonsTHE OMOTEXHONIOTHH. 3a4eM
YeNIOBEKY OMOTEXHOJIOTHH, B UEM HX
MPEUMYIIECTBO MEePe]l XUMUICCKUM
cuHTe30M. OCHOBHBIE OMOOOBEKTHI
OMOTEXHOJIOTHH: IPOMBIIILIICHHBIC
MHUKPOOPTAHU3MBI, KIIETKH U TKaH!
pacTeHuil, )KUBOTHBIX U YEIIOBEKa,
o6uokatanuzaTopsl. Ceipbe s
OMOCHHTE3a M OIICHKA €T0
Oonosorndeckoi eHHOCTH. OCHOBHBIC
HWCTOYHHKH yTiepoja, a3oTa, pocdopa,
MHUKpO3JIeMeHTOB. MccnenoBanue
HOBBIX UCTOYHHUKOB ChIPbS (BKITFOUAsT
BOIIPOCHI €r0 MPeIBAPUTEIHLHOM
00paboTKM), pa3paboTKa HOBBIX
MUTATENIBHBIX CPEJl, B TOM YHCIIE
BKJTIOYAIOIIUX OMOCTHMYJIITOPBI U
JPYTHE JIEMEHTHI YIIPABICHUS U
ONITUMH3AIMH TIPOIIECCOB OMOCHHTE3A.
MeTo/Ibl ONTUMU3AIUH TUTATETHHBIX
cpen.

[TpakTrueckas pabora
«[Ipumepbl mpUMEHEHUS
OHMOJIOTrHYECKUX O0OBEKTOB B
TBOECH KU3HN.

Tema 2.
MuxkpoOuosnorus
(14 9)

[TosoxeHne NpOKapuoOTOB B CUCTEME
opranuueckoro mupa. CtpoeHue
OaKTepHaIbHOMN KIIETKH.
Knaccudukanuus 6axrepuil.
Mopdomnorus 6aktepuii. [TpocThie n
CJIO’KHBIE METO/bI OKpalIMBaHUS
6axtepuii. duznonorus 6akTepuil:
MUTaHUE, TbIXaHUE, POCT U
pa3MHOKEHHE. 3HAKOMCTBO C JIOMEHOM
Apxen (3KCTpeMOPUIBHOCTD,
0COOEHHOCTH CTPOCHMSI KJIETKH).
«Onpenenenue Tuna MojIOYHOKUCIOE U
cnupToBoe OpoxeHue. PororpodHbie U
XeMoTpo(dHbIe OaKTepuH.
Kunernueckoe onucanue npouecca
pocTa MUKPOOPTraHU3MOB.
OKCNOHEHIMAJIbHAs MOJIENb POCTA.
Kunernka rudeny MUKpOOPTaHU3MOB.
[TaTorennsie 6akrepun. YymHas
najgo4yKa 1 YepHasi CMepTh, OOTYIIN3M,
CTONOHSK, TyOepKkyie3. McTopus
60pBOBI C GaKTEpHATTEHBIMU
nHpexuusimu. BoiiHa 6ecKOHEYHOCTH:
AHTUOMOTHUKY NMPOTUB OAKTEPUA.
Mexanu3Mbl JEHCTBUIA aHTUOHOTUKOB.
Me:xxkneTouHass KOMMYHHUKAIUs
OaxTepuil. YyBcTBO KBOpyMa.
[IpumeHeHne 6GakTepHil Y4eTOBEKOM.
Kunernueckoe onucanue 6MOCHHTE3a
MIPOJYKTOB MUKPOOPTaHU3MaMH.
bakrepuu, KoTOpBIE MOTYT pa3yiaraTh
IJ1aCTUK. MUKPOOpPraHu3Mbl B
arpoOMOTEXHOJIOTHH. VIcKycCTBEHHBIE
acCOLMALIMU PACTEHUM C
MHUKpPOOPTraHU3MaAMH

[Tpaktuka. JlaboparopHas
pabota «®UKCUpOBaHHbIE
npernapatsl GaKTepHil.
Onpenenenue Gopmbl
HPEJIOKEHHBIX KYJIbTYp
MUKpPOOPTraHU3MOB, UCIIONIb3Ys
IIPOCTOM METOJI OKPACKI.
JlaGopartopHnast pabota
KJIETOYHOM CTEHKH METOJIOM
okpamuBanus 1o ['pamy» (mipu
HAJINYUU PEAKTUBOB).
JlaGopaTtopHast pabora
«IIpurorosienue
MPWKU3HEHHBIX TPenapaToB
MOJIOYHOKHUCIIBIX OaKTEepHi».
JlaGopaTtopnast pabota «Iloces
CMBIBa C pyK Ha yamku Iletpu».
JlaGopartopHnast pabota
«Bplenenue 4uCTON KyIbTyphl
OaxTepuil. Meton pa3BeneHHil.
Meroa uCTOAKOIEro
mTpuxay. JlaboparopHas
pabota «Mopdomnoruueckas
XapaKTepUCTHKA BbIJICTICHHON
YUCTOW KYJIBTYpPHI:
XapaKTepUCTHKA KOJIOHUH,
dopma GakTepuii, THI
KJIETOYHOU CTEHKH.
JlaGoparopHas pabota
«CpaBHeHUE pocTa
MHUKPOOPIaHU3MOB Ha YallIKe
0e3 u ¢ qoOaBiIeHUs
AaHTHOUOTHKOB).
UccnenoBarenbckas padbora
«ITorck MUKPOOPraHU3MOB




0014 1af0IINX
AHTArOHUCTUUYECKOM
AKTUBHOCTBIOY.
HccnenoBatensckas pabota
«BpIenenrne MOJIOYHOKUCIIBIX
OakTepui, Nccle0BaHNE UX
AKTUBHOCTH.
HccnenoBarensckas pabota
«Brienenue 6akTepuit
ITOJIE3HBIX I PACTCHUI.

Tema 3.
DYKapuOTHYECKUE
OpraHu3MBbI B
OMOTEXHOJIOTUU
(TutecHeBbBIC
IpUOBI, TPOXKIKH,
Bozopociun) (12

4)

[TnecueBbie rprObI MPOTYIICHTHI
OMOJIOTUYECKH aKTUBHBIX BEIICCTB
OO6m1ast XxapakTepucTHKa IPOXIKEH
caxapomuueros. Mcropus
WCIIOJIb30BaHUS APOXIKEH B
TPaJAUIIMOHHON OMOTEXHOJIOTHH.
TexHonoruu BUHOAETUS U
xJ1e00MeyeHus1, CrelHaIn3UPOBAHHbBIC
pacsl Aposxokeit. Mertabonusm
npoxokel. Peakiust ciupToBOro
Opokenus. [TomyueHue BTOpUUHBIX
MEeTabO0JIUTOB B IPOKKaX. [[poxiku Kak
poayleHTsl 6uororuus. [lomyuenue
L[eJIeBBIX OEIKOB B IPOYKKAX.
Oco0eHHOCTH BEreTaTUBHOTO U
IIOJIOBOT'O PA3MHOKEHUS y JPOXKKEH,
3HaUEHUE U3yYEHUS MUTO3a U
IUTOKUHE3a JJI ONITUMHU3AIUN
MPOLIECCOB KYJIbTUBUPOBAHMS
JPOXKKEBBIX IITAMMOB, TOHUMAHUS
MPUYUH NAaTOTEHHOCTH JPOXIKEN U
rpuboB, MOMCKa MUIIEHEN QYHTUIIUI0B
1 pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
npemnaparoB. Bogopocnu —
MEePCTIIEKTUBHBIA 00BEKT AJIs
MIPOM3BOJICTBA OEIKA U YIIIEBOJOB.
buorexHonornueckne MeTo1bl OYUCTKH
TBEPJBIX, KUJAKUX OTXOJIOB U
ra3000pa3HbIX OTXOA0B MIPOU3BOJICTB.
Crounsbie BoJibl. CXeMbl OUHCTKH.
buodunbTpel, a9pOTEHKH, METAHTEHKH,
OKCHUTCHKH. AKTUBHBIA HJI U BXOJISIIIHE
B HETO MUKPOOPTaHU3MBI.
Hcnonb3oBaHue BOJOPOCIE B OUUCTKE
CTOYHBIX BOJI.

Jlaboparopnas pabora
«IToxcuer KIETOK APOKKEN B
kamepe ['opsieBay.
Jlaboparopnas pabora
«O06HapyxeHHe TPOAYKTOB
CIIUPTOBOTO OpOKEHUS:
STUJIOBOTO CIIUPTA U
YIIJIEKHUCIIOTO Ta3ay.
JlaGopaTtopHnas pabora
«Habnronenue pa3MHOKEHUs
JPOAOKEBBIX KIETOKY.
[TpakTuyeckas pabora
«[Tomy4enue TBOpora U Kepupa

Ha OCHOBE MOJIOUHOKHCJIBIX
Oaxtepuit». [IpakTuueckas
pabota «OCHOBHBIEC BUJIBI KBaca
U UX XapaKTePUCTHKA
«Ipox>Ku U MOJIOYHOKHUCIIBIE
OakTepuu, MpUMEHsIEMbIE IS
MIPOM3BOJICTBA KBACay.
[TpakTudeckas pabota
«CpaBHUTEIBHBIN aHAINA3
PasBUTH IPOXIKEH B a9pOOHBIX
Y aHa3POOHBIX YCIOBUIXY.
[TpakTuueckas pabota
«MeTonpl OLICHKH CBOMCTB
XJIeOONEKApHBIX JIPOXKIKEH.
OcobeHHocTH TIPUMEHEHUS
IIPECCOBAHHBIX, CYIIEHBIX U
WHCTaHTHBIX JIPOXIKEI.
HccnenoBaTenbckas paboTa
«BnusiHre QU3HKO-XUMHYECKHUX
($akTOpOB Ha KaYECTBO
OMOTEXHOJIOTUYECKOM
npoaykuuu (kBac, kedup, coip,
XJ1eb u ap.)».
UccnenoBarenbckas pabora
«BnusHue QU3HKO-XMMHYECKHUX
(hakTOpOB HA POCT BOJAOPOCIH
(Chlorella vulgaris)»




Tewma 4.
HacnencrBennas
uHpopmanus (8

4)

HacaencTBeHHOCTD U U3BMEHUYMBOCTD —
OCHOBHBIE CBOMCTBA KUBBIX
opranu3moB. M3menunBocTh. Bujbl
U3MEHYUBOCTB. [ '€H —MaTepHaIbHbIN
HOCHUTEJIb HACIIEACTBEHHOCTH B
n3mMeHunBocTH. HykiiennoBbie
KHUCIOTEIL. JIoKammu3anus TeHeTUIEeCKOTO
Marepuaia B KieTke. JleseHne KIeTok.
Pemmukanusa JIHK. OcroBHas gorma
MOJICKYJISIPHON OMOJIOTHH.
Tpanckpunuus. Tpancasmusi.
Myranuu.

[TpakTrueckas pabora
«MoauduxanmoHHas
W3MEHUYUBOCTH (JIUCThS, UTOJIKU
C OJTHOTO JIEPEBA)».
[Tpaktuyeckas pabdora «I'en —
MHCTPYKLUS IO COOpPKE KIETKU
(na Oucepe um
KOHCTpyKTOpe)». [IpakTuyeckas
paborta «MyTamnus Ha
OyrepOpoae (000i 00BEKT U3
npenplayen padoTsl, riae
M3MEHEHHE UHCTPYKIUU
NPUBEIET K U3MEHEHHUIO
BHEIITHETO BHUJIa OOBEKTA)».

Tema 5.
Bupycomnorus (8

4)

ITonoxeHne BUPYCOB B CUCTEME
opranuuyeckoro mupa. CTpykrypa u
XUMHUYECKHH COCTaB BUPYCOB.
Knaccudukanms Bupycos.
Penponykuus Bupycos. Bupycsl -
BO30yIUTENIN NH(PEKIIMOHHBIX
6one3Hel. OHKOBUPYCHI.
Bbakrepuodaru: ctpoenue, CBOMCTBa,
IIpUMEHEHHE. bruosornyeckue MeToibl
00pbOBI C BUpyCaMH

[IpocMOTp AOKYMEHTAIBHOTO
¢unpMa o BUpycax.
[TpakTrueckas padora. «MeTton
paszBenenui». [Ipakrnueckas
pabota. «TurpoBanue
OaxkTepuodarony.

Tema 6. 'ennas
HUHXKCHEPUS U

OcHoBbI reHHOM nHX)XeHepun. Bekropa.
Crenuduueckue GpepMeHTHI OaKTepHii.

[TpakTnueckas padota
«DHJI0HYKJI€a3bl PECTPUKIIUH

OMOTEXHOJIOTUU buotexHonoruu npoyKuu 6EIKoB B (paboTa ¢ HyKJI€OTHIHBIMU

(8u) OaKTepUaTbHBIX KYJIbTypax. MOCJIEIOBATEILHOCTSIMU Ha
JlocTH>KeHMs TeHHOM MHXXEHEepUU U Oymare)». [IpakTrueckas
ouorexnonoruu. CRISPR/Cas — pabota «I'eHHbIe HOYKHHIIBI -
CHUCTEMa aJalITUBHOIO MMMYHUTETA CRISPR/Cas (MoxenupoBanue
OaxTepuit u apxeit. 'MO. MeTosl Ha Oymare)». Urpa-nuckyccust:
nosrydeHus 'MO. «Bpmrpai rpaHT Ha co3aHue

I'MO»

Tema 7. JloMecTHKanusi OCHOBHBIX JIOMAIIIHUX Huckyccus «/lomectukanus,

buorexHonoruu B | *HUBOTHBIX; COBPEMEHHBIE BCE JIM PAaCTE€HUS U )KUBOTHBIE,

KUBOTHOBOJICTBE | SKCIIEPUMEHTHI 110 JIOMECTUKAIIH KOTOPBIE KUBYT PSAIOM C

(8 1) KHUBOTHBIX (JIUCHUIIA, HOPKA U Jp. — 4eJI0BEKOM UM

AKCITIEPUMEHTHI HAYYHOH IITKOJIBI
akanemuka bensesa). CoBpeMeHHBIE
METO/IBI B )KHUBOTHOBOJICTBE:
TpaHCIIaHTAIHs SMOPHUOHOB,
XUMEPHBIC JKUBOTHBIE, KJIOHUPOBAHHE.
OcHoBHbIE 00JI€3HH KUBOTHBIX U POJIb
MAaTOTEHHBIX MUKPOOPTAaHU3MOB H
Mapa3uToB B Pa3BUTUU 3a00ICBaHUIA
JIOMAIIHNX XMBOTHBIX U OCHOBHBIX
Mepax 60pbObI C HUMU; POJIb TOJE3HBIX
MHUKPOCHMOHWOHTOB B OpraHH3Me
KUBOTHBIX. [To0kuTeIbHOE U
MoO60YHOE (OTPHUIATEIHHOC)
BO3JCHCTBUU aHTHOMOTHUKOB Ha
OpPTraHMU3M B XOJIC JICUCHUS )KHBOTHBIX;
[EJIM U 33]]a4¥ BETePHUHAPHUH.

oJoMaIIHuBaroTcsa? MoxHo 1u
CUHMTATh TapaKaHa
0JIOMAIITHEHHBIM )KHBOTHBIM?.
[TpakTudeckas pabota
«MeToanka KJIOHUPOBAHUS
(MogenupoBaHue Ha Oymare).
[TpakTnueckas pabora
«CocraBieHue paioHa
MTUTAHKUS )KHBOTHOTO, pacyeT
pPacxoJI0B Ha COJIEpKAHUEY.
UccnenoBarenbckas pabora
«O1eHKa KauyecTBa MOJIOYHON
MPOIYKIIHH.




buoTtexHon0rNsI KOPMOBBIX
IIpenapaToB.

Tewma 8.
Buorexuosnoruu B

pPacTCHUCBOACTBE
(10 )

OCHOBHBIE METO/bI CEJIEKIIUH.
I'ubpunuzamnus. opmer otd6Opa.
OcCHOBHbIE HaNPaBICHUICENEKIINN:
YIIy4IIEHUE YPOKAUHOCTH,
YCTOMYMBOCTH K OMOTUYECKUM U
aduotnueckuM dakropam. OCHOBHBIE
MOJIXO/IbI CEIEKIIMU U OMOTEXHOJIOTUI
KYJIbTYPHBIX pacTeHuid, [ ubpuauszamnmus,
OTJaJIeHHas rMOpuaAn3aLus,
MCKYCCTBEHHBIN 0TOOp, TeTepo3uc,
TpaHchopmanus, MyTareHes,
TeHETUYECKOE PEIaKTUPOBAHHUE).
Ucropus cenekuuu B Poccun u mupe,
HCTOPHS Pa3BUTHUS BAKHEUIIUX COPTOB
KYJIbTYPHBIX pacTeHHl. Kak yemoBek
MOKET MOJIU(MULIUPOBATH PacTEHUs?
I'ennas nnxenepus pacrenuii: Yro
TaKO€ F€HETUYECKasl NHKEHEPUs
pacteHuil. TpaHCreHHBIE pACTEHUS.
Mertoab! nonyyenus. O6pa3oBaHue
OIIYXOJIEH Y PaCTEHHH.
ArpoOakTepuanbHas TpaHcpopMaLus:
Ti-masmuer. I'ensr T-JTHK.
MouneKynsIpHOOr€HETUYECKHE
MeXaHU3MBbI TpaHCc(HOpMaLiH.
I'enernueckoe penakTUpOBaHUE.
CoBpeMeHHbIE TOAXOBI U
JOCTHKEHUATECHETUYECKOTO
penakTupoBaHus pacteHui. EcTb

JI KU3Hb B POOUpPKE?
buoTrexHonorus KyinbTypHBIX
pacTeHUH.

[TpakTuyeckas padora
«BrerpamuBaem ropox. Kak
MIPOBECTUCKPEIINBAHUE Y
ropoxay. [Ipaktudeckas pabota
«["eHOMHBIE HOXKHUIIBI
(MozmenupoBaHue paboOThI
cucremsl CRISP-Cas).
HccnenoBatensckas padboTa
«BrpIpanuBanue pacTeHU B
poOupKe» (MOKHO
BOCIIOJIb30BaThCS Pe3yIbTaTaMU
IPEIbIAYIINX 3KCIIEPUMEHTOB
10 COCTABJIEHUIO MUTATENbHBIX
PacTBOPOB JIJIsl PACTCHHIA ).

Monyab «MoJiekyJsipHbIe OCHOBBI cejieknm» (72 yaca)

Tembl OCHOBHOE COJIepKaHne JleqaTenbHOCTh MKOJbHUKOB
Tema 1. OCHOBHBIE BEXU PA3BUTHS [TpakTrueckas padora
MonexkyinspHas MOJIEKYJISIPHOM OMOJIOTHH. «Boigenenune JIHK u3 6ananay.

ouomnorus (20 4)

Hyxnennoseie kucinotsl. OCHOBHBIE
MPUHLIUIBI CTPOCHUS. MaTpuyHble
CHUHTE3bI. Perumkanus — oCHOBa
KJIETOYHOTrO JesieHus. [IpuHimnet
perukanyu. Myrtanuu. YTo BbI3bIBaET
n3MeHeHus B ctpoenuu [JHK.
[TpuHnumne! penapanuu. TpaHcKkpUnus.
I'enetnueckuit koa. Opranuzanus
reHoma BupycoB [IpoTuBoBUpyCHBIE
CpPEACTBA, MEXAHU3MBbI UX JICVCTBHUS.
Opraaun3zanusi reHoMa OaKTepuit

[TpakTuyeckas pabora
«Mogens JIHKoOopuramm.
[TpakTuyeckas pabora
«OmnpeneneHne KayecTa
npenapatos JIHK ¢ nomonisro
cnektpodoTomeTpumn» (pu
HAJIMYUU 000PYOBAHUS).
[TpakTuyeckas pabota
«PennukaTuBHas MalvHa
(urpacaeMOHCTpALUS)».
[Tpaktrueckas padora «I1LP




AnTHOaKTEpUaTbHbIE TIPenapaThl.
Opranu3zanys reHoMa 3yKapuoT
['eHOMHOE peaKTUpOBaHHUE.

(Moaens amruUKAIUSI HA
oymare)». [IpakTuueckas
pabota «Cuna mpomMoTopay.
[TpakTuyeckas pabora
«Penrenue 3amay Ha
TEHETUYECKUU KOJI.
Tpaucnsauusy. [IpakTuueckas
pabota «DonaUHT OETKOBY.
HccnenoBatenbckas pabora
«Pacnpocrpanenue
aHTUOMOTUKOPE3UCTEHTHBIX
Oaktepuii». [IpakTnyeckas
paborta «PaboTa B OBpeMEHHBIX
TeHETUYECKUX 0a3ax JaHHBIX.
[Tposenenue In silico ananuza
[10CJIEI0BATENbHOCTEN T€HOBY.

Tema 2.
MonekynspHble
OCHOBBI T€HETUKH

(20 u)

IIpeamer reneruku. KpaTtkas ucropus
pa3BUTHS IIPEJICTABIICHUS O
HacseacTBeHHocTu. OT reHa
MIPU3HAKY: KaK pacKpacuth kota. Uto
takoe npusHak? [lyTs OT rena o
npu3Haka. Myranuu. Asienu.
['eTepo3UroTsl ¥ TOMO3UTOTHI.
JIOMUHAHTHBIE U PELIECCUBHBIC AJIJIEIIH.
I'ensl cTposT opranusM. Brirouenue u
BBIKJTIOYEHHE OOJIBIIOro Habopa reHoB.
Kak kieTku noHuMaroT, KaKue reHbl
JOJDKHBI paboTtaTh. JluckpeTHoe
HacJIeI0BaHHE MPU3HAKOB. 3aKOHBI
Menpens: oIuH IeH - OUH IPU3HAK.
Cxema ckpeluBanus. 3aKOH
eIMHO00pa3usi THOPUIOB MEPBOTO
MOKOJICHHS. 3aKOH PacCIICTUICHUS
IIPU3HAKa BO BTOPOM IOKOJIEHHH.
3akoHbl MeH1ens1: HECKOJIbKO I'€HOB -
HECKOJIbKO MpHU3HAKOB. Jlurnbpuanoe
ckpemuBanue. HezaBucumoe
pacxoxsienue xpomocoM. CleniaeHHoe
Hacyie0BaHKe. B3auMozeiicTBre reHoB.
AnienbHOE U HeaJlIeNIbHOE.
Omnpenenenue nosa. [lonossie
xpomocombl. CaMiibl U caMKu. Biusinne
(akTOpPOB OKpY’KalOIIeH Cpebl.
XpOMOCOMHOE ONpEIETICHUE TOJIA.
[Tonobie xpomocoMmsl. [Ipobaema
JIOTIOJIHUTEIBHON X-XPOMOCOMBI Y
JKEHIIMH. Tpex1uBeTHbIE KOLIKH.

Poneas urpa «Aienn.
WccnenoBarenbckuil IpOEKT
MyTrareHHbie (paKTOpEI.
Ponesas urpa «Cyns6a
KIIETKI».
['enbiOnepexsroyaTeny.
IIpakTHueckoe 3a1anue
«AJITOPUTMBI JIJI51 KIIETOK.
IIpakTHueckoe 3ananue
«Eannoobpazue neporo
nokosneHus». Ilpakrnueckoe
3amanue «PacuienieHue Bo
BTOPOM MOKOJIEHUM.
HccnenoBaTenbCKuii IpOEKT
«3akonsl I'. Mennens B
sKcriepuMenTe». lIpakTruueckoe
3ananue «Pemerka [IenHeTay.
[TpakTHueckoe 3aganue
«HacnenoBanue, crierieHHoe ¢
nosiom». IIpakTnueckoe
3ansATHE «B3aumonencreus
reHOB (MOJEINPOBaHUE CUHTE3a
Y TPaHCIOpTa MUTMEHTA B
KIIETKY)».

Tema 3.
MonexynspHble
OCHOBBI CEJIEKIINH
(32 9)

['eHsl B ONMyJANMAX: BEIUKOE
paBHoBecue. [lonmysanus. YacTorsl
BCTPEYAEMOCTH IIPU3HAKA U aJLIEIs.
VYpaBuenue XapauoBaitnOepra.
[TonmynAuuy MEHSIOTCS: YACIEHHOCT,
MUTpanus 1 BeIOOp cynpyra. GakTopsl,
KOTOPBIE BBIBOJAT MOIYJISILIVIO U3
paBHOBecHs XapauoBaitanOepra.

[IpakTuueckoe 3aanue
«YacToTn! ajienei, reHOTUIIOB
1 (EHOTUTIOBY.
WccnenoBarenbckuil IpoeKT
«AHaNIN3 reHeTHYeCKON
CTPYKTYpPHBI MOMYJISIIUU (Ha
OCHOBE 3aKOHa Xapau-
Baiinbepra)». Ponepas urpa




Yucnennocts nonyssiuuu. Ponesas
urpa «3¢dext ocHoBaress». [peiid
reHoB. Myrauuu. HeciydaitHoe
ckpemuBanue. M3omsanus. [onynsanun
MEHSIIOTCS: €CTECTBEHHBIN 0TOOP.
MexaHu3M J1eliCTBHS €CTECTBEHHOTO
otbopa. J[Brmxymiuii oToop.
MonudukanronHas N3MEHYHBOCTb.
Craructuueckre 0COOEHHOCTH
MOIU(DUKATTMOHHOW U3MEHUYUBOCTH.
HacnenoBanue KonM4eCTBEHHBIX
npu3HakoB. KonnuecTBeHHbIE
npu3Haku. CpenoBast ”3BMEHYUBOCTh
npusHaka. Koaddumment
HacjeayeMocTu npu3Haka. OTBeT Ha
ot00p. [lonck reHOB KONMMUYECTBEHHBIX
npu3HakoB. OTHOHYKJICOTH/IHBIC
BapuaHThl reHoB. JJHK-uum.
[TonHOreHOMHBIN aHaIn3 aCCOLMALUN.
«Owmb» Hag reHoMoM. [loctrenoMHas
spa. OOpaTHas reHeTrKa. «OMUKCHBIC»
uccinenoanus. [Iporeom, MeTaboI0M.
JlomecTukanus 1 LEeHTPbI
TeHEeTUYECKOro pazHooopasus. [loucku
PaCTEHUH C «XOPOIIMMUY NMPU3HAKAMHU
JU1s uenoBeka. LleHTpbl reneTnueckoro
pazHoo6pasusi. Hukonait iBanoBuy
Basuios. Cenexknust. KomOnHanmonHas
U rubpuiHas cenekuus. ['ereposuc.
CoxpaHUTh ¥ U3YYUTh TE€HBI, YTOOBI
MeHATh Oyayiiee. Kak mpaBuiibHO
XpaHUTh renbl. Komnexkunu
TEHETUYECKUX PECYPCOB PACTCHUIM.
[TpakTUKyM W/WIHN UCCIIEeI0BATENbCKHMI
POEKT: MeTo bl KyJIbTHBHPOBAHHUS IN
VItro 11 coxpaHeHHs TEHETHYECKUX
pPECYpCOB PaCTEHUM U JJI1 YCKOPEHHOMN
cenekuuu ['eHeTnyeckre HEHTPHI B
Haleu crpane. [ e 3anumMarorcs
TEHETUKON U TECHOMUKOW JUJISL HY XK
CEIBCKOI0 XO35MCTBA.

«9¢pdext OyTHIIOUHOTO
ropasika». Ponesas urpa
«EcTecTBeHHBI 0TOOP».
HccnenoBaTenbckue paboTh
«MoaudukaoHHast
U3MEHYMBOCTb PACTCHUH B
Ipezenax Balulero Mecra
JKUTENIbCTBAY. [IpakTrueckoe
3alaHue «ATPOHOMBI».
IIpakTueckoe 3aanue
«I"omonornueckue psasl
HACJIEACTBEHHON
U3MEHUYUBOCTH»




Ka.nem[apﬂo TEMATHIECCKOC IJIAHUPOBAHUE



Ne n/m Yucno Tema 3andarue
1.1 Tewma 1. [TonsiTie OWMOTEXHOJOTHMH. 3a4eM 4YEJIOBEKY
buorexHonoruss | OMOTEXHONOTMH, B YEM UX IMPEHUMYIIECTBO
(4 q) nepea XUMUYECKHUM CHHTE30M.

2. OcHoBHBIE ~ OMOOOBEKTHI  OMOTEXHOJOTHU:
MPOMBIIIJICHHBIE MUKPOOPTaHU3MBI, KJIETKU U
TKaHU PACTCHHIA, KUBOTHBIX M YEJIOBEKA,
OMOKaTaIN3aTOPHI.

3. Ceippe nansi  OWMOCHHTE3a M OLEHKA €ro
OHMOJIOrMYEeCcKOi LEHHOCTH. OcHOBHBIE
UCTOYHUKU  yriepoda, aszora, ¢ocdopa,
MUKPO3JIEMEHTOB.

4. HccnenoBanne HOBBIX HMCTOYHUKOB — CBHIPBS
(BKJIIOYAsi BOMPOCHl €ro  MperBapUTeNIbHOM
00paboTKkn), pa3paboTKa HOBBIX MHUTATEIHHBIX
cpel, B TOM  4YHCIe  BKIIOYAIOIIMX
OMOCTUMYJSATOPEI M JIPYTHE  DIIEMEHTHI
yOpaBlIeHUST U  ONTUMHU3ALMUA  TPOIECCOB
OuocuHTe3a. Meronbl ONTUMHU3ALUU
MUTATEIBHBIX CPEI.

5. Tema 2. [Tono>xkxeHne  MpPOKapUOTOB B CUCTEME

MukpoOHoIIoTHsl | OPraHUuYECKOTrO MUpa. Crtpoenue
(14 q) 0aKkTepHuaIbHOMN KIIETKH.

6. Knaccudpukauus  OGakrepuit.  Mopdonorus
OakTepuil.

7. [IpocThie U CIOXKHBIE METOJbl OKpalllUBaHUS
OakTepuil.

8. @dusznonorus OakTepuii: TUTaHHE, IbIXaHHE,
POCT U Pa3MHOXKEHHE.

9. 3HAKOMCTBO c JOMEHOM Apxen
(9KCTPeMOPMIBHOCTh, OCOOEHHOCTH CTPOCHHS
kieTkH). «Omnpenenenue Tuna Molo4yHOKHCIOe
U CIIUPTOBOE OPOKEHHE.

10. «Omnpenenenue Tuna MoJlOYHOKHUCIIOE
U CIIUPTOBOE OpOKEHHUE.

11. doToTpodHbIe U XeMOTpO(DHbIE OaKTEPUH.

12. Kunernueckoe omnucanue mpolecca pocTa
MHUKPOOPTaHU3MOB. DKCIOHEHIHATbHAS
Mmojenb pocta. Kunernka rubenu
MHUKPOOPTaHU3MOB.

13. [TaTtorennsie Oakrepun. UymHas mnajnoyka u
yepHas  CMepTh,  OOTYyNM3M,  CTOJOHSK,
TyOepKynes.

14. Ucropust 60pu0bI €
0aKkTepHaIbHBIMU HHPEKIUSIMH.

15. Boiina 0ecKOHEUYHOCTH: aHTUOWOTHKUA TPOTHB

OakTepuil. MexaHu3MBbI JIEeUCTBUU
AHTUOMOTHKOB. MEXKIIETOUHAs KOMMYHUKAITUS
Oaktepuil. UYyBcTBO KBOpyMa.




16.

[Ipumenenue OaxTepuit YEJIOBEKOM.
Kuneruueckoe ONuCaHue OnocuHTE3a
IMPOAYKTOB MUKPOOPIraHU3MaMHU.

17

BaKTepI/II/I, KOTOPBIC MOI'YT pasjiaraTh IJIaCTUK.

18

MukpoopranusmMbl B arpoOHMOTEXHOJIOTHH.
HckycCTBEHHbIE — acCOLMALUMU  PACTEHUH C
MHUKpPOOpraHu3MaMu

17.

Tema 3.
DYKapuOTHYECKHE
OpTaHU3MBI B
OMOTEXHOJIOTHH
(ruiecHeBbIe
TpHOBI, TPOXIKH,
Bojopocin) (12

1)

[TnecHeBbie TpUOBI MPOAYLIEHTHI OUOIIOTUYECKU
AKTHBHBIX BEILIECTB.

18.

Ob6mas XapaKTepUCTHKA TPpOXKen
caxapoMuiietoB.  Vcropuss — HMCHONB30BaHUS
JPO}OKEH B TPAJIMIIMOHHONW OMOTEXHOJIOTHH.

19.

TexHonornu BHHOAEINSI M  XJIeOOIEUEHU,
CIIeLIMaTu3UPOBaHHbIE packl JPONIKEH.
MeTabor3M IPOXIKEH.

20.

Peakuus cnuproBoro Opoxenus. [lomydenue
BTOPUYHBIX META0OJIUTOB B APOKIKAX.

21.

Jpoxokd  Kak  MPOMYIEHTHl  OMOTOILIUB.
[TonyueHue 11e51eBbIX OEIKOB B JPOAIKAX.

22.

Oco0OeHHOCTH BEreTaTUBHOTO U  IOJIOBOTO
Pa3MHOXKEHHUS Y APOXIKEH,

23.

Muro3 ©M  UMTOKMHE3 i Ipolecca
KyJIbTUBUPOBAaHUS  JIPOXKIKEBBIX  IITAMMOB,
HNPUYUHBI TATOT€HHOCTH JIpOXOKel 1 rprOoB,
MOMCK MHUILIEHEH (YHTUIUAOB U pPa3pabOTKU
HOBBIX JIEKAPCTBEHHBIX NIPENapaToB.

24,

Bomopocnn — nepcneKTUBHBIA OOBEKT ISt
MIPOM3BOJICTBA O€JIKA U YTIIEBOJIOB.

25.

buorexHomornueckue METO/bI OYHCTKH
TBCPABIX, XUAKUX OTXOHOB U l"3.3006pa3HBIX
OTX0H0B ITPOU3BOJACTB.

26.

CrouHble BOJIEI. CxeMEl OYNCTKH.
buodunstpsl, a’POTEHKH, METaHTEHKH,
OKCHUTEHKH.

217.

AKTUBHBII WJI W  BXONAIIME B  HETO
MHUKPOOPTaHU3MBI.

28.

Ucnonp3oBanne  BOgopocieid B OYUCTKE
CTOYHBIX BO.

29.

Tema 4.
Hacnencrennast
uHpopmarus (8

4)

HacnencTBeHHOCTE U HU3MEHYUBOCTHL  —
OCHOBHBIE€ CBOMCTBA KUBBIX OPraHU3MOB.

30.

N3menunBocTh. BUIbl H3MEHYHUBOCTE.

31.

T'en —MaTepHUaIbHbIN HOCHUTEJIb
HACJIEACTBEHHOCTH Y N3MEHUYUBOCTH.

32.

HYKJ'ICI/IHOBLIC KHUCJIOTHI. Jlokanuzanus




TCHCTUYCCKOT'O MaTCpualia B KJICTKC.

33. JleneHne KICTOK.
34. Peruukanms JHK. OcHoBHas Jiorma
MOJICKYJISIPHOUM OMOJIOTHH.
35. Tpanckpunuus. TpaHCisus.
36. Myrarnumu.
37. Tema 5. [Tonoxxenune BHUPYCOB B CUCTEME
Bupycoinorus (6 | opraHnueckoro Mupa.
4)
38. CtpyKTypa U XMUMHYECKUN COCTaB BUPYCOB.
39. Knaccudpukauus  BupycoB.  Penpopykuus
BUPYCOB.
40. Bupycst - B030yauTenun — MH(GEKIMOHHBIX
0osne3Heil. OHKOBUPYCHI.
4]. bakrepuodaru: CTpPOCHHUE, CBOICTBa,
IPUMEHEHHE.
42. buonoruueckue MeTopl 60pHOBI C BUpYCaMHU.
43. Tema 6. 'ennas | OCHOBBI TeHHOU WHXeHEpUH. Bektopa.
WHXEHepUs U
OMOTEXHOJIOTHH
(84)
44, Cneuuduueckue pepMeHTH OaKTEPHIA..
45, buorexuonorun OPOAYKIMH  OENKOB B
OaKkTepHaIbHBIX KYJIbTYPaX.
46. Hoctxenus TE€HHOMN WHXXEHEPUH u
OMOTEXHOJIOTHH.
47, Hoctxenus TEHHOMN WHXEHEPUH u
OMOTEXHOJIOTHH.
48. CRISPR/Cas — cucrema  aJanTHBHOIO
UMMYHHUTETa OaKTepuil 1 apxeil.
49. I'MO.
50. Metoap! nonyuenus I'MO
51. Tema 7. JloMmecTukamus OCHOBHBIX JOMAIIHUX
bHOTEXHONOIMH B | )KHBOTHBIX; COBPEMEHHBIC AKCIEPHUMEHTHI IIO0
JKUBOTHOBOJICTBE | TOMECTUKAIIMU KUBOTHBIX (JIUCUIA, HOPKA U
(8 ) Ip. — OKCHEpUMEHThl HAay4yHOM  ILIKOJbI
akanemuka bemnsiena).
52. CoBpeMeHHbIE METOABl B KMBOTHOBOJICTBE:
TpaHCIUIAaHTaMs  AMOPHOHOB,  XWUMEpHBIC
KUBOTHBIE, KIIOHUPOBAHHE.
53. OcHoBHbIE 00JI€3HH KUBOTHBIX
54. Ponb  maToreHHBIX  MUKPOOPTAaHHU3MOB U
Mapa3uToB B  pa3BUTHH 3a00JIeBaHUI
JIOMAIITHUX KUBOTHBIX U OCHOBHBIX Mepax
O0pHOBI C HUMH.
55. Ponmp  mone3HBIX ~ MHUKPOCUMOHMOHTOB B
OpraHu3Me KUBOTHBIX.
56. [TonoxutenbHOe U MOOOYHOE (OTPHUIATEIBHOE)
BO3/ICCTBUM aHTHOMOTHKOB Ha OPTaHU3M B
XO0JI€ JICUCHHSI JKHBOTHBIX
S57. [{enu u 3anaun BETEpUHAPUH.
58. buoTexHOIOTHS KOPMOBBIX MTPETapaToB.




59.

Tema 8.
buorexuonoruu B

PacTCHUEBOICTBE
(12 4)

OCHOBHBIE METOJIbI CeNeKIuu. [ nopuauszamsi.
®opmel oTOOpa.

60.

OcHoBHbIE HaIlpaBJICHUsA CEJICKLIUHU:
YIYYIICHUE YPOKAMHOCTH, YCTOWIHMBOCTH K
OMOTHUYECKUM U aOMOTUIECKUM (haKTOpam.

61.

OcCHOBHBIE MOJTXOTbI CEIICKIIUU "
OMOTEXHOJIOTUH KYJIBTYPHBIX pacTeHui,
['mOpuam3anus, OTHANICHHAs THOPUIAM3AIINS,
MCKYCCTBEHHBIN oTbop, reTepo3uc,
TpaHchopMaIms, MyTareHe3, TeHETHUECKOE
pEllaKTUPOBAHHME).

62.

Ucropus cenekiuu B Poccun u Mupe, ucropus
Pa3BUTHUSL BAXKHEUMIIUX COPTOB KYJIbTYpPHBIX
pacTeHuil. Kak YeJIOBEK MOJKET
MoIM(pULIPOBaTh pacTeHUs?

63.

I'ennas wHxeHepusi pacTteHud: YTo Takoe
TeHETUYECKasi MHKEHEPHs paCTEHUM.

64.

Tpancrennble pacTeHus. MeToAbl MOTYYECHHUS.
O0pa3oBaHue Onyxosel y pacTeHHUH.

65.

ArpobakrtepuanbHas  Tpanchopmarusa:  Ti-
rtazmuel. I'ensl T-JTHK.

66.

MoJeKyIsIpHOOT€HETHUECKUE MEXaHU3MBbI
TpaHchopmaIuu.

67.

CoBpeMCHHBIE ~ MOAXOMBI W JOCTHIKEHUS
TCHETHUYECKOTO  PEJAKTHPOBAHUS  PACTCHUM.
Ectp 111 sxu3Hb B ipoOupke?

68.

FCHCTI/I‘ICCKOepe,Z[aKTI/IpOBaHI/Ie.

69

brotexHonorus KyabTypHBIX PACTCHUH.

70

broTexHOoIOrus KyJIbTYPHBIX PACTCHUH.

71

3aiuTa NpoeKTOB

72

3a1111/1Ta IIPOCKTOB

Hrtoro

72 9aca

Moayb «MoJieKyasipHble OCHOBBI cejiekuun» (72 yaca)

Ne i/t

Yucio

Tema

3ausarue

Tewma 1.
MonexkynsapHas
ouonorus (20 u)

OCHOBHBIE BEXHU Pa3BUTHSI MOJICKYJISIPHOMN
OHMOJIOTHMH.

HyknenHoBbie kKucinoThl. OCHOBHBIC TPUHITUTIBI
CTPOCHHSI.

[TpakTuueckas padota «Boeinenenune JJHK u3
OaHaHay.




[Tpaktuyeckas padora «Moxens JJHKoopurammy.

5. Marpuynsle cuHTe3bl. Perukanus — ocHOBa
KJIETOYHOTO JieNieHusl. [[puHIHIIBI peruTuKaIyi.
6. [IpakTruyeckas pabora «PermkaTuBHas MalInHa
(urpacaeMOHCTpaITUs)».
7. [IpakTuueckas padora «I1LP (Mmonens
amrTuukaius Ha Oymare)y.
8. Myrtanuu. Yto BbI3bIBAET U3MEHEHHUS B CTPOCHUU
JIHK.

9. [TpakTnueckas padbota «PoaAUHT OETKOB.

10. [Tpunumne! penapauuu. TpaHCKPUIIIIUSL.

11. [TpakTuueckas pabota «Cuiaa mpoMoTOpay.

12. [IpakTuueckas pabota «Pemienue 3ai1a4 Ha
reHeTuyeckuit koa. TpaHcmsauusy.

13. ['eneTnyeckuii KoJ.

14, [IpakTrueckas padota «Pemenue 3a1a4u Ha
TEeHETUYECKUI KOJ. TpaHCisIus».

15. Opranuzanus reHoma BupycoB [IpoTuBoBUpyCHBIE

CpeACTBa, MEXaHU3MBI MX JICHCTBHSL.

16. Opranuzanus reHoMa OakTepuit

17. AHTHOaKTEepHUaIbHbIE IpErapaThl.

18. Opranuzanus reHoMa 3ykapuot ['eHoMHOe

penakTHpoBaHUE.

19. [Ipaktrueckas padota «Pemenne 3a1a4d Ha
reHeTH4eCcKuil koA. TpaHcaamus.

20. [Ipaktrueckas padota «Pemenne 3a1a4d Ha

TEHETUYECKUU KOA. TpaHCasauus».




21. Tema 2. [Ipenmer renetuku. Kpatkas uctopus pa3BuTHs
MonekynspHbie NPEJICTAaBICHUS O HACIICACTBEHHOCTH.
OCHOBBI T€HETHKHU
(20 4)
22. OT rena Kk Npu3HaKy: KaKk packpacutb kora. Uto
takoe npusHak? [1yTe OT reHa 10 nmpu3HaKa.
23. Myrtauuu. Annenu. I'eTepo3urorsl 1 rOMO3UTOTHI.
24, JloMHUHaHTHBIE U pelleCCUBHBIE ajuienu. [ 'eHbl
CTPOSIT OPTaHU3M.
25. BxurodeHue U BBIKITIOUEHHE 0OJBIIIOro Habopa
reHoB. Kak KJIeTK MOHUMAIOT, KaKUE TeHBI
JOJIKHBI pabOTaTh.
26. JluckpeTHoe HaclieJOBaHNE TPU3HAKOB. 3aKOHBI
Menpensi: OIMH TeH - OJUH MPU3HAK.
217. [IpakTuueckoe 3aganne «EnnnooOpasue nepBoro
MOKOJICHUS.
28. Cxema ckpeluBanus. 3aKOH eIuHO00pa3us
rUOPUA0B IEPBOTO MOKOJICHHUS.

29. 3aKOH paclleIUIeHHs TPU3HaKa BO BTOPOM
MOKOJICHUH.

30. [TpakTryeckoe 3ananue «Pacuienienyre BoO BTOpoM
TIOKOJICHU.

31. 3akoHbl MeH1en1s1: HECKOJIbKO I'€HOB - HECKOJIBKO
MpU3HAKOB. JJuruOpuaHoe cKpenBaHue.
HeszaBucrumoe pacxoxaeHne XpoOMOCOM.

32. [TpakTnueckoe 3aganue «Pemerka [lenneray.

33. CueruieHHOE HACJIeJOBaHNUE.

34. BsaumopeiicTBue reHoB. AjienbHOE U
HeaJuTeJIbHOE.

35. Onpenenenne nosa. [1o10BbIE XPOMOCOMBI.
Cam11bl U CaMKH.

36. Bnusinue gakTopoB okpyskaroiieil cpebl.

37. XpomocoMHoe onpenenenue noua. [lonossie

XPOMOCOMBI.




38. [Tpo6iema 1OMOTHUTENBHON X-XPOMOCOMBI Y
JKEHIIMH.

39. TpexuBeTHbIC KOITKH

40. Ponesas urpa «Cyap06a KIETKN.

41. Tema 3. ['enbl B monynanusx: BEJIMKOE paBHOBECHE.

Mounekynspusie | [lomynsmus
OCHOBBI CEJIEKIINH
(32 u)

42. YacToTsl BCTPEYaEMOCTH IIPU3HAKA U aJUIEIS.

43. VYpaBuenne XapauoBaiinOepra.

44, W3meHenus B MONyJISILUN: YACIEHHOCT,
MUTpAIMs ¥ BBIOOp CympyTa.

45. @aKkTOopbI, KOTOPHIE BBIBOIAT MOMYJISALHAIO U3
paBHOBecus XapauoBaiiHOepra

46. Ponesas urpa «3¢ ekt ocHOBaTEIS .

47. Hpetid renos. Myranumu.

48. Hecnyuaiinoe ckpemyBanue. M3omsanus..

49, EctectBenHblIil 0TOOp. MexaHu3m JeHCcTBUS
€CTECTBEHHOT0 0TOOpa. [IBrkyiuii oToop.

50. MonudukanronHas U3MEHYUBOCTb.
Craructuueckre 0COOEHHOCTH
MOIM(PUKAITMOHHON N3MEHYUBOCTH.

ol. HacnenoBaHnue KOJTU4eCTBEHHBIX TPU3HAKOB.
KonnuectBennsle npusHaku. Cpenosas
M3MEHUYMBOCTH IPU3HAKA.

52. Koaddumnment nacnemyemoctn npusHaka. OTeer
Ha 0TOOp.

53. ITorck reHOB KOJIMYECTBEHHBIX IPU3HAKOB.

54, OnHonykieoTuHbIe BapuaHTsl reHoB. JJHK-uu.




55.

ITonHoreHOMHEIN a”Hann3 accoruanuii. «OMEI»
HaJl TEHOMOM.

56. [Toctrenomuas 3pa. O6paTHasi TeHETHKA.

57. «OMukcHbIe» uccaeaoBanus. [Iporeom,
MeTabosIoM.

58. JloMecTukanus u HeHTPbl TeHETUYECKOTO
pazHOOOpa3usi.

59. IToucku pacTeHuil ¢ «XOpOIMIMMU» IPU3HAKAMHU
JUIs 4enoBeka. LIeHTpbl reHeTH4ecKoro
pazHo0Opa3usi.

60. Hukomnaii iBanoBu4 BaBuiios.

61. Cenexuusa. KomOuHanmonsas u rubpuHas
cenexkuus. I'ereposuc.

62. CoxpaHuTh U U3YYUTh F€HbI, YTOOBI MEHATH
Oyayuiee. Kak nmpaBuibHO XpaHUTh TE€HBI.

63. Kounneknuy reHeTHIeCKuX pecypcoB pacTeHHIA.

64. [TpakTUKyM U/UITK UCCIIEA0BATEIbCKUN IPOEKT:
MeTobl KyTbTUBUPOBAHUS IN VItro s
COXpPaHEHHsI TeHETUYECKUX PECYPCOB PACTEHHUH U
JUIl YCKOPEHHOU CeNeKINH

65. I'eneTnyeckue HEHTPHI B HaLIeH cTpaHe. ['ne
3aHUMAIOTCS TeHETUKON 1 TeHOMUKOM TSl HYXK]T
CEIBCKOI0 X0341CTBa

66. [TpakTnyeckoe 3ananue «I'oMooruueckue psabl
HACJICICTBEHHON M3MEHYHBOCTH

67. IIpakTnueckoe 3a1annue «I'OMONOruH4ecKue psiabl
HACJICICTBEHHON M3MEHYMBOCTH

68. UccnenoBatenbckue padoTsl «MoaudukamonHas
U3MEHYMBOCTh PACTEHUH B MpEJieax Ballero
MECTa KUTEIbCTBAY.

69 UccnenoBarenbckue padoTsl «MoaudukamoHHas
U3MEHYMBOCTh PACTEHUH B MpeEJieax Ballero
MECTa KUTEIbCTBAY.

70 [IpakTHueckoe 3a1anne «ArpOHOMBD».

71 3ammura npoexTa




72

3amuTa NpoeKTa




