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IlosicHuTEIBLHASA 3aIMCKA.
PaGouas mporpamma kypca «I[IpoekTHO-UCCIIeIoBaTeNbCKas ACSITEILHOCTD: OUOJIOTHS».

AKTyanbHOCTh W Ha3Ha4YeHHE Mporpammbl. [Iporpamma pa3paboTaHa B COOTBETCTBHU C
TpeboBanusaMu PenepanbHOro rocy1apcTBEHHOIO 00pa30BaTEIbHOIO CTAHAApPTa OCHOBHOI'O OOIIETo
o0pa3oBaHMs, OPUEHTHPOBAHA Ha OOeCHeuYeHUe WHAMBHUIYAIbHBIX MOTPEOHOCTEH OOydaromuxcs |
HalpaBjeHa Ha JIOCTUXKEHHE IUIAHUPYEMBIX Pe3yJbTaTOB OCBOEHHS IPOrpaMMbl OCHOBHOI'O OOILEro
00pa3oBaHMs C y4eTOM BBIOOpA y4acTHUKAMH OOpa30BaTENIbHBIX OTHOLIEHHH KypCOB BHEYpPOUHOM
JESTeIbHOCTH. DTO MO3BOJSIET OOECIEUUTh €IMHCTBO 00s3aTenbHbIX TpeboBanuit @I'OC Bo Bcem
MIPOCTPAHCTBE MIKOJIBHOTO 00pa30BaHuUsI: HE TOJBKO Ha YPOKE, HO U 3a €ro MpeieiaMu.

AKTyallbHOCTh pealM3alMd JIaHHOM HporpaMMbl O0OYCJIOBJI€Ha C€aMOil OCOOEHHOCTBHIO
IIPOEKTHO-UCCIIEA0BATENbCKON AESITENbHOCTU. DTa AESITEIbHOCTD JIEKUT B OCHOBE I103HABATEIHHOIO
uHTepeca peOeHKa, SBIIETCS 3aJ10IOM YMEHUS IUIAHUPOBATh JHOObIE NEHCTBHUS U BAXKHBIM YCIOBHUEM
yCIeIHON peanu3anuu uaei. JIroOble M3MEHEeHNs: COBPEMEHHOI0 OOIIECTBa CBSA3aHbl C MPOEKTAMU U
UCCIIEIOBAaHUSIMU — B HayKe, TBOpYecTBe, Ou3Hece, OOIIECTBEHHOH ku3HHU. [lo3TOMy BaXKHBIM
JIEMEHTOM Ppa3BUTUS JIMYHOCTH oOOydarouierocs sBisieTcs (OpMHUpPOBaHHME OCHOBHBIX HaBBIKOB
IIPOEKTHO- UCCIIEI0BATENIbCKON AESITEIbHOCTH.

[TporpamMmoii mpeycMOTpeHO (OPMUPOBAHNUE COBPEMEHHOTO TEOPETUUECKOTO YPOBHS 3HAHUM,
a Tak)Ke U MPAKTUYECKOro OmbITa padoThl ¢ JJAOOpaTOPHBIM 00OpPYJOBaHUEM, OBJIAJCHUE MpUEMaMu
HCCIIEIOBATENbCKOM  JIeATeIbHOCTH. MeToabl  opraHumzanud  oOpa3oBaTeNbHOM M Hay4yHO-
HCCIIEIOBATENIbCKOW  JIESATEIBbHOCTH  INpelycMaTpuBaloT  (GopMHpOBaHME y  OoOydaromuxcs
HECTaHJAPTHOIO TBOPYECKOTO MBIIUIEHUS, CBOOOABI CAaMOBBIPQXKEHUS M HWHAWBUAYAJIbHOCTH
CYXKJICHUU.

Jns  momHoro  yyera  moTpeOHoOcTedl — ydamuxcs B IporpaMMe  HCHOJIb3YeTcs
T QpepeHIIMPOBaHHBIA MOAXO0J, YTO CTUMYJHMPYET YdYallerocs K YBEJIUYEHHUIO IMOTPEeOHOCTH B
WH/IMBUYAIbHOW, WHTEIJICKTYAIbHOM ¥ TIO3HABATENFHOW JIEATENBHOCTH M PAa3BUTHUIO HAyYHO-
HCCIIEIOBATeNbCKUX  HaBbIKOB. IIporpamMma crtaHer BOCTpeOOBaHHOM B TIEPBYIO  Oue€pellb
IIKOJIbHUKAMH, KOTOPBIE MMEIOT CTOWKHH WHTEpPEC W COOTBETCTBYIOIIYIO MOTHBAIMIO K H3YYEHHUIO
MIPEIMETOB €CTECTBEHHO-HAYYHOT0 IIMKJIa, ECTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

B noapocTtkoBoM Bo3pacTe ydaluecs NposBISIOT CBOIO 3aMHTEPECOBAHHOCTh B TOW MJIM MHOM
00JIacTH 3HAHMM, HayyHOM HampaBiIeHUU WM NpodeccHoHanbHOM aesTenbHOocTH. Takum oOpazom
MPOUCXOIUT (POPMHUPOBAHUE I103HABATEIBHOM M TMPO(ECCHOHANBHOM COCTaBISIOMIEH JIMYHOCTH,
MIOMOTAET yyalleMycs B OIpeesIeHuH OyayIIero >KM3HEHHOTo MyTH U B Mpo(deccHoHaNbHOM BbIOOpe
rocJie OKOHYaHus mKoJibl. [10100HOrO pojia 3aMHTEPECOBAHHOCTh CTUMYJIMPYET OCTOSTHHOE KeJlaHne
IIKOJIbHWKA K IMO3HAHUIO HOBOIO, PACHIMPEHUI0 M YIIyOJEHHI0 COOTBETCTBYIOUIMX 3HAaHUU, U
MOJTyYCHUI0O HOBBIX B TOM YHCJIE TPAKTHYECKUX HABBIKOB, a TAaK)Ke MOTHBHPYET ydalllerocss Ha
poOpUEHTAIIHIO.

[Tporpamma HaresneHa Ha TOMOIIb PeOCHKY B OCBOCHMH OCHOB OPTaHU3AIMU U OCYIECTBICHHUS
COOCTBEHHOW MPOEKTHO-UCCIIE0BATENLCKON AEATEIBHOCTH, a TAKXKE B IPUOOPETEHHMH HEOOXOIMMOT0O
ombITa A5 paOOThl HAJA MHIUBUAYaJbHBIM HMCCIEIOBaHHWEM WM HpoekToM. [Iporpamma momoskeT
HIKOJIBHUKY B O0Jiee TiTy0OKOM U3y4YeHHH WHTEPECYIOIEeH ero o0IacTH €CTECTBEHHBIX HAYK, a TAKXKE B
IIPUOOPETEHNH BaXXHBIX COLMAIBHBIX HAaBBIKOB, HEOOXOAMMBIX Ul MPOIYKTHBHOM COLMANM3aLUU U
(bopMHpOBaHUS I'PAKJAHCKOMN MO3UIUH:

HaBbIKA CAaMOCTOSITEJIBHOIO PELICHUs aKTyalbHBIX MCCIEIOBATENbCKUX WM IPAKTHYECKHX 3ajad,
BKJIIOYAIOIIETO B ce0s yMEHUE BMJETh U aHAIM3UPOBATh IPOOJIEMBbI, HYKAAIOLIUECS B PELICHUH,



YMEHHUE JeTallbHO MpopadaThiBaTh U PEAlN30BbIBATH CIIOCOOBI pabOTHI ¢ HUMH, YMEHHE IJIAHUPOBATh
COOCTBEHHYI0O pabOTy M CaMOCTOATENBHO KOHTPOJIHMPOBATH CBOE MPOJABMKEHHE K IKEIAEMOMY
pe3yJibTary;

HaBbIKa TCHEPHPOBAaHUS U O(OPMIICHUS COOCTBEHHBIX HJEH, OOJeueHHs MX B YAOOHYIO s
pacripoctpaneHus Gopmy;

- HAaBbIKA YBAYKUTEJIBHOI'O OTHOIIEHUS K YYKMM B3IJIAaM U UesIM, OpOPMIICHHBIM B paboTax JApYyrux
JIOEH, IPYTUX aBTOPOB — BIIAJIENbLEB MHTEIICKTYaIbHOM COOCTBEHHOCTH;

HaBbIKA IyOJIMYHOTO BBICTYIUIEHUS Iepe] OOJbIION ayIuTOpHel, apryMeHTUPOBAaHUS U OTCTauBaHUS
CBOEH TOYKM 3pEHHs, OTBETOB HA BOINPOCHI CBEPCTHUKOB M B3POCIBIX, YOSKICHHs APYrHMX B CBOCH
IIpaBoOTE, NPOABMKEHUSI CBOUX UIEH;

HaBbIKa Pa0OTBI CO CIEUUAIM3UPOBAHHBIMH KOMIBIOTEPHBIMH IPOrpaMMaMH, J1abOpaTOPHBIM
000pyJIOBaHUEM, TEXHHYECKIMH YCTPOWCTBAMH, OMOIMOTEYHBIMA (OHIAMH M MHBIMH PECypCcaMu, C
KOTOPBIMH MOKET OBITh CBSI3aHA IPOEKTHO- MCCIIEI0BATENbCKAs I€ATEIbHOCTD IKOJbHUKA.

Kpome Toro, pabota 1IKOJbHUKA HaJl IPOEKTOM MJIM MCCIIEeI0BaHUEM OyIeT criocoOCTBOBAaTh U
Pa3BUTHIO €TI0 a/IeKBATHONW CaMOOLIEHKHU.

BapuanTs! peanuszanuu nporpaMMsl U GopMbl IPOBEIEHUS 3aHITHH.

JlanHas mporpaMma paccuuTaHa Ha paOoTy co IIKoJIbHUKaMu 5-9 kiaccoB. [legarory BaxHee
aKLEHTUPOBAaTh CBOE BHHMMAHHUE HE CTOJbKO HA KAayeCTBE pe3yjbTaTa MPOEKTa WJIW HCCIEI0BaHUS,
CKOJIBKO Ha TOM, 4TOObI yUallluics MoJiyyasl 3HaHUSI B TOM YHCJIE U YEPE3 BINOIHEHHUE TPAKTHYECKOIO
3aJlaHus, Jiejiajl BIBOJbI U YMO3AKJIIOUEHHS] HA OCHOBAHUU CBOETO MCCIIEIOBaHUS, yUWICS CPAaBHUBATh
€ro pe3yibTaTbl C TEOPETUUYECKHMM MAaTEepHaOM M HCCIIEIOBAaHUSAMHU JPYIMX IIKOJBHUKOB. Takum
00pa3oM, MIKOJIBHUK OCBOUT OCHOBBI HMPOEKTHO-HCCIEIOBATENbCKON AEATENbHOCTH W HpUOOpeTeT
HAaBBbIK KPUTHYECKOTO OTHOILIECHUS K MaTepHaiy.

[Tporpamma pa3burta Ha MOAYJH, KOTOPbIE MOTYT OBITh MCIIOJIb30BaHbI JIMOO YaCTUYHO, OO

nojHoCThI0. Tak Moaynb «Kak >KMBOTHBIE M pacTEHHs MPUCIOCAOIMBAIOTCS» (IBOJIOLMOHHAS
9KOJIOTHS) MpEAToiaraeTcs Juig U3ydyeHus B 5 uiam 6 kiacce B TeueHue oxHoro rojaa (34 vaca B ron).
Monynu «OCHOBBI pacTeHMEBOJCTBa» U «bHOTEXHONOTHs» paccunTaHbl Ha 68 4acoB U MOTYT OBITh
peayin30BaHbl B TeUeHUU 2-X jeT (1o 34 yaca B roxa) uiau B TeyeHuu 1 roxa (68 gacos B rox). Bo
BTOPOM CITydae BO3MOKHO MPOXOXKJeHHuEe o0oux Moxayied («OCHOBBI PaCTEHHEBOJACTBA» B 7 WM 8§
kiacce, «buorexHomorun» B 7 unm 8 kiacce). AHANOTUYHO MOIynu «MOJIEKYJIsIpHbIE OCHOBBI
¢uznonorun u papMakoIorum» U «MoJIeKyJIIpHbIE OCHOBBI CEJIEKIIMN» PAacCUUTaHbl Ha 68 4acoB U
MOTYT OBITh peann30BaHbl B Te4eHUH 2- X JeT (1o 34 yaca B roa) uiu B TedeHuu | roga (68 yacos B
rog). Bo BTOpoMm ciiyuae BO3MOXHO MNpOXOXJIeHHE 000MX Monynei («MoyeKyJsspHble OCHOBBI
cenekum» B 8 kinacce, «MoeKyIsipHble OCHOBBI (PM3HOJIOTHU U (papMaKoIorum» B 9 kiacce).
MOoXHO peKOMEHJ0BaTh MCHOJIb30BaTh MOaylu «Kak »KMBOTHbBIE M PACTEHHUS MPUCIOCAOIUBAIOTCS,
«OCHOBBI pPacTEeHHEBOJCTBA», «MOJEKyIsIpHbIE OCHOBBI CENEKIIMM» B KAyeCTBE HEMPEPHIBHOTO
oOpazoBarenbHOrO IMKIA (5-9 Kimacc mo 1 "acy B HEAEN0) JUIsl KIacCOB arpoOMOTEXHOIOTHYECKOM
HanpasiieHHOCTH. Monynu «Kak »UBOTHBIE M pacTeHHs MpucrocadiuBaroTcs», «buorexHomorun» u
«MonekynsipHble  OCHOBbI  (U3MOJOTMM U (AapMaKOJIOTUU» B  KauyeCTBE  HENPEPHIBHOTO
oOpa3oBaTenbHOro 1nukia (5-9 kiacc mo 1 yacy B HeJeNI0) AJs KIacCOB OMOTEXHOJIOTMYECKOTO MU
MEIUIIMHCKOTO HaIlPaBJICHUH.

B3anmocss3p ¢ nporpaMMmoi BocnuTaHus. [IporpamMma Kypca BHEYpOYHOU J€ATEIBHOCTH
pa3paboTaHa ¢ y4eTOM PEKOMEHAALNN MPUMEPHON MPOrpaMMbl BOCIIUTAHMSI, YUUTHIBAET IICUXOJIOTO-
[eIarOrMYeckue OCOOCHHOCTH JaHHBIX BO3PACTHBIX KaTeropuid. OTO MO3BOJIAET Ha IPAKTUKE
COEAMHUTH 00YYaIOIIYI0 U BOCIIUTATENbHYIO AEATEIbHOCTD I1€arora, OpUEHTUPOBATh €€ HE TOIBKO Ha
MHTEJUIEKTYaJIbHOE, HO U Ha HPAaBCTBEHHOE, COLIMATIbHOE Pa3BUTHE peOEHKA. DTO MPOSIBIIAETCS:



B TPUOPUTETE JIMYHOCTHBIX PE3YyJIbTATOB pealM3alMd IMPOrpaMMbl BHEYPOUHOH JAESITEIbHOCTH,
HaIIEAIINX CBOE OTPAXKEHUE U KOHKPETU3AIUIO B IPUMEPHOU MPOTrpaMMe BOCIIUTAHMS;

B BO3MOXXHOCTH KOMIUIEKTOBAHUSI Pa3HOBO3PACTHBIX TPYII JJIsi OpraHU3auy MpoGOoprHeHTAMOHHON
NESTEIbHOCTH IIKOJBbHUKOB, BOCIIMTATEIbHOE 3HAYEHHE KOTOPBIX OTMEUYAeTCs B MPUMEPHOM
porpaMmme BOCIIUTAHUS;

B UHTEPAaKTHBHBIX (opmMax 3aHATUH [ IIKOJIBHUKOB, OOECIEUYMBAIOMIMX OONBIIYI0 HX
BOBJICUEHHOCTh B COBMECTHYIO C IEJaroroM M JAPYTUMHU JE€TbMHU JESTEIbHOCTh U BO3MOXKHOCTH
o0pa3oBaHHMsI Ha €€ OCHOBE JETCKO-B3POCIBIX OOIIHOCTEW, KJIOYeBOE 3HAYCHHE KOTOPBIX s
BOCHHUTAHUS MOAYEPKUBACTCS MPUMEPHON POrpaMMOi BOCITUTAHUSI.

COJIEP)KAHUE KYPCA BHEYPOUHOU JESATEJBHOCTH

Monynp «Kak >KMBOTHBIE U PAacTEHMs MPUCHIOCAOIMBAIOTCS» (IBOJIIOLIMOHHAS IKOJIOTHA) 5-6 Kilacchl
(34 gaca)

1. Mgl uccrnenyem )uBble 00bEKTHI (6 4acoB)

CBoiicTBa U CTpOEHHUE >KUBBIX OPraHU3MOB (CTpOeHUE KIETKH). Bua, ocoOb — opraHu3Mm Kak eauHas
cucrema. Ananrtanuu (npucnoco6nenus). [lonstue romeocrasa xuBoro opranusma. CrocoObl ero
MOJEPKAHUSI.

[lonsTue BapuatuBHOCTH Npu3HaKa. Mccnenosarensckue padoTsl «Bee nu (cuHMLbl, OenKu, Oepessl U
T.J.) OlMHAKOBbIe? DOTOKBECTY.

Orpanuuenus Mmopdosornyeckux # (uznonoruueckux agantauuid. [louemy opraHu3zMbel He
CTaHOBSTCS OECKOHEUHO OOJBIIMMH, MaJIeHbKUMH, BeesiiHbIM. IlpakTtuueckas pabora «Cocraisiem
KHUTY PEKOPJIOB PACTEHHI U JKUBOTHBIX HAILIETO KPasi».

2. Bnusinue okpyskatronieit cpesipl Ha KUBble Opranu3mbl (12 gyacos)

dakTopbl OKpyXKaromied cpenbl (abuMoTHyeckue, OMOTHUYECKHE, aHTponoreHHsle). IIpumepst
abnoTuyecknx (HakTOpOB, OKA3bIBAIOIIMX OCHOBHOE BIHMSIHHME Ha >KU3HEIESITEIbHOCTh JKUBBIX
OpPraHM3MOB: TEMIIEpaTypa, CBET, BIaXXHOCTh. [IpakTuueckoe 3anarue «lIBet un Temno» (KyOukH jbjaa
B3BECUTD, MOJIOKUTH B Hamku [leTpu Ha pasHouBeTHYIO Oymary, yepe3 30 MHHYT B3BECHUTh 3aHOBO —
KTO ObIcTpee pacrtasin). [Ipaktuueckoe 3ansitue «4to pactBopsiercs B Boje» (3KcnepuMeHT «OKuakuii
nom»). Ilpaktuueckoe 3anstue «/Auddysus Bemects B Boje (pacTBOPHI)», «JIBukKeHHE pacTBOPOB IO
uBeTKy». [IpakThueckoe 3ansTHe «Jlex maBaer B Boje (aiicOepru, 3amep3aHHE BOJOEMOB)».
[Ipaktuueckoe 3ansatue «Jlem mpu  3amep3aHum  pacmupsiercs»  (pa3pylieHHe  KaMHS
(mouBOOOpa3oBaHue), 3aMeP3aHUE KIETOK).

OCHOBHBIE 3aKOHOMEPHOCTH TPHCIIOCOOJCHHS JKUBBIX OpPraHU3MOB K aOMOTHYECKHM (aKTOpaM.
[IpucrocoOneHuss K OCHOBHBIM aOMOTHYECKMM (pakTOpam: Temmeparypa, BIQKHOCTb M CBET.
[Ipaktnueckoe 3amsitue «lllyba» (kyOWKW nbaa 3aBEpHYTh B pa3HBId MarTepua, B3BECHUTH).
[IpakTnueckoe 3anstre «[IurMeHTb» (MOXKHO pa3/eNuTh Ha BaTMaHE KpPacUTEIH U3 (JIOMacTEpOBY.
[IpakTrueckoe 3ansTe «Kak >KUBOTHBIE TUIABAIOT B BOJIE» (DKCIIEPUMEHT C TTUTIETKOMN).
UccnenoBatensckue paboTel «BiusHue cBera (TEIUia, BIAKHOCTH, COCTaBa MOYBBI) HA PAacTEHUS B
€CTECTBEHHBIX WJIM UCKYCCTBEHHBIX YCIOBUAX» (Ha JOCTYITHOM MaTepuaie).

3. B3aumoneiicTBUs )KUBBIX OpraHu3MoB (4 daca)

buotnueckue ¢akTopsl. 3aKOHOMEPHOCTH PAa3BUTHUSI MEXBHJIOBBIX B3aUMOOTHOIIEHUH. KosBomonus
(XMIIHUK-KEePTBA; Mapa3uT-X03MH) DBOJIOIMS CTpaTeruii Jo0bBaHus nuy. CoruanbHOCTh. Buibl-
BcenmeHnbl. [lepeuens pacteHuii- Bpenuteneil. MccrnemoBarenbckas pabora «HabOmronenus 3a
B3aMMOOTHOUICHUSIMH JKUBOTHBIX MPU AOOBIBAHUU MULIM (KOPMYILIKU JUIS NMTHUL, AJISE TOPOJCKUX HIIU



CeNIbCKUX JKMBOTHBIX). BeO-kameps». MccnenoBarenbckas pabota «PacmpocTpaHeHue BUAOB-
CHHAHTPOIIOB B HAILICH MECTHOCTH.

UYenoBek B )KM3HU pacTEHUH U KUBOTHBIX? (6 4acoB)

Antponorennsie ¢akropsl. [IpaBma nu, 4To HEpBOOBITHBIC JIOAM KWIA B TAPMOHHMU C MPHPOJOH.
OnomanrHiBaHKE U TPUpPYyYEHHUE )KUBOTHBIX M PACTCHUH. 3a4eM criacaTh BEIMUPAIOIIUE BHUIBI, KaK 3TO
nenatb. KynpTypHble pacTeHus U ux aukue npeaku. [louemy BakHO uX coxpaHsaTh. PazHooOpasue
KYJIBTYpHBIX PACTEHUH U MX 3HA4YEHUE B XKU3HM uyesioBeka. KpacHas kHura Bameit teppuropuu. Ocodo
OXpaHsieMble TeppUTOpUH, 3anoBenHuKH Poccum u mupa. Ilpakruueckas pabora «Pa3zHooOpasue
KYJITYpHBIX PACT€HHI B BallleM PErHOHE.

HccnenoBatensckass pabora «BiusHHE aHTPONOTEHHBIX (AKTOPOB Ha pa3BUTHE PpACTEHUH B
rOpo/ie/HaCeICHHOM ITYHKTE.

Okckypeusi/mpaktudeckas padora «OOIIT B BameM pernoHe — yHUKaIbHBIE 00BEKTHI TIPUPOIBI.
DKOoJ0rn4ecKre Hulu (6 yacoB)

buocdepa — ogna u3 BaxHeHmmx obOosouek 3emau. YTO Takoe «IKOJOTMYECKHE HUIIM» M KaK OHU
¢dopmupyrorcsa? PopMHpoBaHHE 3HAHUI MO OMOPAa3HOOOPA3MIO >KU3HEHHBIX (OPM, MOBEIEHUYECKUX
npucrnocoOaeHuif, MoauQUKalMOHHAs W3MEHYMBOCTH (Ha ©Ga30BoM ypoBHe). PacturenbHble
cooOuiecTBa U UX TUIBL. Pa3BUTHE U CMEHBI PACTUTEIBHBIX COOOLIECTB.

UccnenoBartenbckue paboThl  «IJKOJIOTMYECKHE HUIIM BOKpPYr TeOsi — omnucaHue (paxTopos
OKpy’Karote cpensi». MccnenoBarenbckue padoThl «DEHOIOTHIECKIE HAOIIOICHUS.

Monynb «OCHOBBI pacTeHHEBOJICTBaY» 7-8 Kiacchl (68 yacoB)

BBenenue B pacTeHHeBOICTBO (2 yaca)

UYro-Takoe pacTEeHUEBOJICTBO: OCHOBHBIE (DaKTOphl BhIpalIMBaHMUsA pacTeHuil. Mcropus pas3BuTHs
arpoxumudeckux 3HaHuit (pabotsl M.B. JlomonocoBa, 0. JIubuxa, byccenro, B.B. JlokyuaeBa, K.A.
Tumupszena, I[1.A. Kocteruesa, [I.H. [IpsaumnukoBa u ap.). [Ipaktudeckas padora «bouka JInOuxay.

ATrpoTexXHUYEeCKH FKCIIEpUMEHT (6 4acoB)

[IpaBuiia nocTaHOBKU arposkcnepuMeHToB. [locTaHOBKa SKCIIEPUMEHTOB € pacTeHUsIMU. Bb1OOp TEMBI,
COCTABJICHME TUITOTE3BI, 1IN U 33]1a4 SKCIIEPUMEHTA 110 BBIPAIMBAHUIO PACTEHUN B KOHTPOJIUPYEMOU
cpene. KonTpomnu, moBTOpHOCTH, TPOBEICHHUE dKCcTiepuMenTa. [lnanupoBanue skcniepumenta. OreHka
pe3ynbTaToB 3KcnepumMenTta. MccnenoBarenbckas pabora «DakTopbl, BIMSIONIME Ha IMpOpacTaHHe
CeMsH (pOCT MPOPOCTKOB)».

OcBoeHME TEXHOIOTMH KPYTJIOTOIUYHOIO BBIPALMBAHUS CAJIATOB U MUKPO3EJICHU

B KOHTPOJHUPYEMBIX HCKYCCTBEHHBIX ycioBHsAX. COOp yCTAaHOBKM JUIs BBIpAIlMBaHUS PAacCTCHUN B
KOHTPOJIMPYEMBIX YCIOBUSX.

Ponps xumMudeckux 371eMEHTOB B MUTaHUK pacTeHui (20 gacoB)

Boma. PactBop. BreITskka. AHHMOHBI, KaTHOHBI, 3JeKTponpoBogHocTh W pH pactBopa. Poib
XUMHUYECKHUX DJIEMEHTOB B NUTaHUM pacTeHuil. [lodydeHue mNuTaTeNbHBIX BEIIECTB PACTEHUSMHU.
[IpakTuueckast pabora «CxeMbl TUTATEIbHBIX pacTBOpOB. PacueT 103 ynoOpeHuit A MUTaTeNbHbIX
pacTBOpOBY.

YnoOpeHus: opraHuveckue, MHUHepalbHble, MUKpOOHOJOrHyeckue. THIbI TUTaHUS pacTEHUIl.
BoznymiHoe u MuHepanpHOE (KOpPHEBOE) NMUTAaHUE pacTeHUil. TpaHCIOPT NUTATEIbHBIX BEIIECTB
pacTeHMii: BOCXOMSINMNA W HUCXOISIMMN TOK. BakHeimue kamuiiHble, (ocPOpHBIE U a30THBIC
ynoOpenusi, ux cBoiictBa. I[IpocTeie u cnoxuble ymoOpenus. Ilpaktuueckas pabora «IIpaBuna
cMemuBaHus ynoopenui» I[lpaktnueckas pabora «lIlutanuwe pacTeHUI: TEXHOJIOTHS TPUTOTOBICHHS
MATATEIbHBIX PACTBOPOB ISl Pa3HBIX KYJIbTYp».



Poct m pa3BuTHe pacTeHUWi: 3Tambl OHTOTEHE3a, (DaKTOPhI, BIMSIONIME HA POCT PACTECHUU: CBET,
IyCTOTa M0Ca0K, MUuTanue, cyocrpart. [IpakTuueckas pabora

«MOHHUTOPUHI MUHEPAJILHOTO IIUTAHUS PACTCHUI.

OcoOeHHOCTH MHUTaHUS PACTEHHH a30TOM. A30T M €ro 3HAa4YeHHUE B )XKU3HM pacTeHuid. Dopmbl a3oTa
UX MpEeBpallleHuE B IIOYBE.

Hcrtounuku ¢ocdopa s pacreHus. 3HadeHue (ocdopcoaepkaliux coeAMHeHuil B kierke. Poiub
MaKpO3PrUuecKuX CoeMHEHUH pocdopa B sHEpreTHueckoM oOMeHe.

Bnusaue xanusa Ha (u3nyeckue CBOMCTBA IMPOTOIUIa3Mbl, HA (DEPMEHTHI YIIIEBOJOPOJHOIO OOMEHa,
cuHTe3 OenkoB M aAp. Ponp kanus B mojjep)kaHMM HOHHOro OajaHca B TKaHsAX, B IIpoleccax
CaMOpETyJIALMH.

PerynaropHast u cTpykTypooOpa3oBaTesibHasi pOJib KajblMA. YdyacThe B OOpa30BaHUM KIIETOYHOM
CTEHKH, TIOJ/IEP>KaHUH CTPYKTYPbl MEMOpaH U PETYJISIIHS UX TPOHUIIAEMOCTH.

3HaueHue Maraus B MeTaboM3Me pacTeHui. Marauii B coctaBe XJopoduinia, CX0ACTBO XJI0poduiuia
Y TeMOIIO0rHA KaK CBUJIETENILCTBO €IMHCTBA OPIraHUYECKOI0 MHpA.

Cepa M ero OCHOBHBIE COCIUHEHUS, UX POJb B CTPYKTYpPHOM OpraHM3alMM KIETKH, Y4acTUE B
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUAX.

MuxkposnemenTsl. [IpencTaBiieHuss 0 pojin MUKPO3JIEMEHTOB B MeTabosn3me pacteHuil. OcobeHHocTH
MIOCTYIUIEHUSI MUKPO3JIEMEHTOB B pacTeHus. CUHEPIryU3M U aHTarOHU3M AJIEMEHTOB IUTAHUS PACTEHUH.
PacturenbHas TuarHoCTUKa W METOJBI MIACHTU(UKAIMH HEIOCTAaTKA/M30bITKa 3JIEMEHTOB HMHUTAHUS.
[IpakTuueckas pabora «PacturtenbHas TUarHOCTHKA.

UccnenoBarenbckass pabdora «OneHKa COCTOSHUS KOMHATHBIX DPACTEHUHM, pacTeHUIl Ha IIKOJIbHOU
TEPPUTOPUH, YCTAHOBKA MPUYMH MATOJIOTUUYECKUX COCTOSIHUN (TIPH HATTUYHH)».

HccnenoBatensckas pabota «OneHka BIIUSIHUSA pa3M4YHBIX  DJEMEHTOB  HA COCTOSHUE
pacTeHuil (cocTaBlieHHE Pa3IUYHBIX TOJJKOPMOK)».

Perynsaropsl pocta pacteHuii. 3amura pactenuit (4 yaca)

[lonsiTue o perynstopax pocta pacTeHuid. CTHUMYISITOpPBl pocTa — (UTOTOPMOHBI (ayKCHHBI,
ru00epesuIMHbI, HTUTOKUHUHBI). MHruOuTopsl pocta pactenuii: 1. mpupoHbie (aOcru3oBas KUCI0Ta U
HEKOTOphle (heHONbHBIE BellecTBa (MKymMapoBasi, KOpUYHas, CAIMIUIOBAs K-Thl), 2. CUHTETUYECKHE
(MopdakTuHbI, perapAaHThl, Ie(POTUAHTHI, JTECUKAHTHI, TepOUIUAbl). DUTOMOHUTOPUHT U OIICHKA
coctossHust  pacteHuil.  CoBpeMeHHble  crocoObl  MoHMTOpuHTa.  IlpakTuyeckas  pabota
«DUTOMOHUTOPHHT U OLIEHKA COCTOSHUS pacTeHnil. COBpeMeHHbIEe ClIOCOOBI MOHUTOPHHTA.
HccnenoBatensckas paborta «BiusHue reTepoaykCHHa Ha MpopacTaHue (POCT Ha Pa3HbIX CTaIusX, B
Pa3HBIX YCIOBUX) PA3IIUYHBIX PACTEHUI.

3amuTa pacTeHUil OT BpeauTeneid: ocHOBbI Onomeroza. [Ipaktuueckas padbora

«HCeKTapuu: IpaBuUiia U YCIIOBUS Pa3BEACHHUS MOJIE3HBIX HACEKOMBIX).

Bopnas, necuanasi 1 mouBeHHasi KyJIbTyphl, X PUMEHEHHE B BhIpAIIUBAHUU pacTeHuil. dusnonorus
pactenuii (8 yacoB)

Bopnast, necuanas ¥ OYBEHHAs KyJbTYphl, UX IPUMEHEHNE B BhIpAllIUBaHUU pacTeHuil. [IpoBeneHne
BOJIbI B KOpHE U cTebine pactenuil. [Ipakruueckas padora

«KopHeBoe naBieHue».

Boanblit pexuM pacTeHuil: CTpoeHHE YCTHUIL: (PAaKTOPBI, BIUSAIONIME Ha MUX PACKPBITUE U 3aKpBITHE.
3HaueHHWe MeXaHHW3Ma peryJsuu HchapeHuss Biaru pacteHueM. [lpakTuueckass pabota
«[IpuroroBnenue npemnapara ycTbUIl METOJIOM CIIEIIKa».

UccnenoBatenbckue paboThl: «BiusiHUE YCTIOBUH COEpKaHUS PACTCHUH Ha KOJMYECTBO YCTHHUID).



doTOCHHTE3 — YHUKAJIBHBIN Tpoliecc pacTeHnit. TemHoBast u cBeToBas (a3bl poTocuHTe3a. 3HAUYCHHE

(dorocuHTe3a 17151 )KUBBIX Opranu3MoB. [IpakTuueckas padota

«DyHKIMOHANIbHAS JIMAarHOCTUKA pPACTEHUH IO aKTUBHOCTU XJoporuiacToBy» MccienoBarenbckas

pabora «Omnpenenenue xynopopumia A u b, olleHka (OTOCMHTETUYECKOW AKTUBHOCTU PACTCHHHA W

(hakTOpOB, BIMSIONINX HA HEEY.

@dakTophl pocTa pacTeHUi: Bo3nyx M a’panus. [lon3emMHoe npIxaHHE pacTEHUM: COCTaB MOYBEHHOTO

BO3ayxa, razooomen. ['a3oo0meH mnpu OecrouBeHHOM BbIpamuBaHuu. llpakTuueckas pabota

«Aspanus, CO2 u O2. Jlpixanue pacteHuit». [Ipaktudeckas pabora «JlpixaHue pacTeHUH: OIEHKA

WHTEHCUBHOCTH JbIXaHUS PACTCHUHN U TIIOI0BY.

UccnenoBarenbckue paboThl: «BnusiHEE crioco0a BeIpalIMBaHUs (COCTaBa MUTATEILHOW CMECH, CXEMBI

BHECEHUS1) HAa POCT U Pa3BUTHSI PA3JIMUHbBIX PACTEHUI».

Kynbrypable pactenus. CoBpeMeHHbIe acneKThl cenekuuu (20 yacos)

Kak 4emoBek cram wucnosnb3oBaTth pacteHusi? CBsa3b pa3BUTHS I[UBUJIU3ALMM  YEJIOBEKA U

onomamHuBanusa pactenuil. [lomectukanms. [uckyccust «JlomecTukanus, Bce U pacTeHUS U

KUBOTHBIE, KOTOPBIE )KUBYT PSJIOM C YEITOBEKOM UM OJOMAIIHUBAIOTCA? MOXHO JIM CUMTATh TapaKkaHa

OJIOMAIIIHEHHBIM KUBOTHBIM ?)

HacnencTtBeHHOCT M M3MEHYHMBOCTH — OCHOBHBIE CBOWCTBA JKUBBIX OPraHu3MoB. V3MEHUYUBOCTD.

Bunsl uamenunBocth. [lpaktudeckas padora «MoaudukanrnoHHass U3MEHUYNBOCTD (JIMCTHSI, UTOJIKH C

OJIHOTO JIEPEBA)».

'en — marepuaJbHBII HOCHUTEIb HACJIEJCTBEHHOCTH U M3MEHUMBOCTH. HyKIIEMHOBBIE KHUCIIOTHI.

Jlokanu3anusi reHeTHYecKoro matepuana B kietke. enenne kierok. Permukamus JJHK. OcHoBHas

normMa MousiekyisipHoit Ouonoruu. Tpanckpunims. Tpancmsuua. Myranuu. [Ipaktuueckas pabota

«I'eH — mHCTpyKIHUs MO cOOpke KJIETKU (Ha Oucepe MM KOHCTpyKTOope)». IIpakThueckas pabota

«Myrtamus Ha OyrepOpozae (1:000i 00BEKT M3 Mpeablaylield padoThl, Iie€ MU3MEHEHHE MHCTPYKLHU

MIPUBEJET K N3MEHEHHIO BHEIIHETO BU/1a 00BEKTA).

D¢ ekt OyTHIIOYHOTO TOpJBIIIKA M TeHeTHYecKoe pazHooOpaszue. UYTto Takoe reHOaHkK? 3auem

COXpaHSTh TIE€HETHYeCKHe pecypchbl pacTeHui? (OCHOBHBIE CHOCOOBI COXpPaHEHMsS] TE€HETHYECKHX

pecypcoB pacTeHu# (ex situ u in situ).

3nauenue pador H.W. BaBunosa. 3akox TOMOJIOTUYECKUX PsIOB. LIeHTpBl nmporcxoxaeHus
KYJIbTYPHBIX PAaCTCHUI H.M. Basunosa 51 II.M. JKykosckoro. IIpaktuyeckas

pabota no rpynnam «OTKy/a Ha HalMX CTONax (GppyKThl/oBoIIM/3maKu». OCHOBHBIE METO/IBI
CEJIEKIINH. I'ubpuau3anys. Dopmbl otbopa. OcHoBHbIE

HaMpaBJICHUs CEJCKIUH: YIyUllIeHUe YPOKaHOCTH, YCTOMYMBOCTH K OMOTHYECKUM M aOHMOTHYECKUM

¢dakropam. [IpakTnyeckas padora «BripamuBaem ropox. Kak nposectu

CKpEILMBAaHUE y TOPOXay.

Ecte nu xu3Hb B npoOupke? buorexnonorus KyiabTypHBIX pacTeHuid. MccrnenoBatenbckas paboTa

«BplpamyBanue pacTeHHil B MpoOupKe» (MOXKHO BOCIOJB30BaThCSA pE3yJIbTaTaMH MPEIbIIYIINX

AKCIIEPUMEHTOB IO COCTABIIEHUIO MTUTATENbHBIX PACTBOPOB AJIsl PACTEHUI).

Kak dyenoBek Mmoxker MoauduuupoBats pacteHusi? ['enHermueckoe penaxtupoBaHue. CoBpeMeHHbBIE

MOJXOABl M JOCTIKEHHs T'€HETHYECKOTrOo penakTupoBaHus pacrteHuil. Ilpaktuueckas pabora

«['eHOMHBIE HOXKHHIIBI (MOneMpoBanue padotsl cucteMbl CRISP-Cas).

Pacturenbnas mpogykius. (8 4acoB)
Hanzemnsie n moazeMHubie opransl pacteHuid. [Tober u Bumon3MeHeHHbINH oder pacteruii. CriocoObl
Pa3MHOXEHHS PACTECHUM.



[TonsaTne 0 KauecTBe MPOJYKTOB  IUTAHUS. [IpoGneMbl  KOHKYpEHIIUU
OTEUYECTBEHHBIX IIPOIYKTOB IIUTAHUS C UMIIOPTHBIMU. JIOrMCTHKA JOCTAaBKU U CPEACTBA

coxpaHeHHs MpoAykToB murtaHus. [Ipaktuueckas pabota «lIpeaenbHO AOMyCTUMBIE KOHIIEHTPAIIUH
(ITIK) 1 MeToapl KOHTPOIISl 0€30MaCHOCTH PACTUTEIBHBIX MTPOYKTOB MTUTAHUS.

Muxkpo3seneHnb: mone3HocTb U TexHosorud. MccimenoBarenbckas pabora «OlieHKa KauyecTBa
BBIPAIICHHOW MUKPO3EJICHN» (JINOO CBOsI, TMOO U3 Mara3nHa).

Xumudeckuit aHanu3 npoaykuuu. OcHoBbl criekTpodoromerpun. [lorenmometpus. Xpomarorpadusi.
[IpakTuueckass pabota «MeToabl OICHKM KadyecTBa pPACTUTENbHON MPOAYKIMH: XpaHEHUE U
COXPAHHOCTh MMUTATEIbHBIX BEIIECTBY» (110 JOCTYMTHOMY 000PYI0BaHUIO).

HccnenoBatensckas padbora «Onpenenenue ButamuHa C METOJOM 00OpaTHOTO TUTPOBAHUS B IUIOAAX
Ha pa3HOM CpOKe (Crioco0e) XpaHSHUS.

Monynb «buorexnonorus» 7-8 kiaccsl (68 yacoB)

buorexnonorus (4 yaca)

[TonsiTe OMOTEXHOJOTHH. 3aueM YeJIOBEKY OHMOTEXHOJOTHMH, B YEM WX IMPEUMYIIECTBO IMepel
XUMHYECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTUHU: IPOMBIIUIEHHBIE MUKPOOPTraHU3MBI,
KIeTKM M TKAaHU pPACTEHUH, >XUBOTHBIX U 4YeNOBeKa, Ouokaranu3aTophl. l[lpakTtuueckass paborta
«[Tpumepsl mpuMeHEeHUsT ONOIOTUIECKUX OOBEKTOB B TBOCH JKU3HM.

Coipbe 111 OMOCHMHTE3a U OLIEHKA €ro OMOJOru4eckoil meHHocTh. OCHOBHBIE MCTOYHMKHU YTJIEPOJA,
a3ora, ocopa, MUKpOdIIIEMEHTOB. VcciaemoBaHne HOBBIX HCTOYHUKOB CHIPhS (BKIIFOYAsi BOIIPOCHI €T0
MpeABapUTEIIbHON 00pabOTKH), pa3padOTKa HOBBIX MUTATEIBHBIX CPEd, B TOM YHCII€ BKIIOYAIOLIUX
OMOCTUMYJISATOPHI U JPYTHE JIEMEHTHI YIIPaBJIE€HUS U ONTUMHU3AIUH IPOLeCcCOB OMOCHHTE3a. MeTo bl
ONTUMU3AIMU MUTATENbHBIX CpPEI.

Muxkpo6uosorus (12 yacos)

[TonoxkeHne MpPOKApHOTOB B CUCTEME oOpraHmdeckoro mupa. CrtpoeHue OakTepHUanbHON KIETKH.
Knaccudukanus Gakrepuit. Mopdonorus 6akrepuid. IIpocTble W CIOXKHBIE METOJbl OKpallMBaHUS
OaxTepuil. @uznonorus OakTepuil: MUTaHKE, JbIXaHUE, POCT U pa3MHOXKEHHE. 3HAKOMCTBO C JOMEHOM
Apxen  (9KCTpeMOUIBLHOCTh, OCOOEGHHOCTHM  CTpoeHHs  kieTrku). Jlabopatophas pabota
«DuKcUpoBaHHBIE Tpenaparel  OakTepuil. Omnpenenerne (GOPMBI  TPEAIOKEHHBIX  KYIBTYP
MUKPOOPTaHU3MOB, UCTIONB3Ys MPOCTON MeToH OKpacku» JlaboparopHas padota «OrnpeseneHne Tuia
KJICTOYHOM CTEHKH METOJIOM OKpalIMBaHus Mo I'pamy» (MpH HaTMYUH PEaKTUBOB).

Mono4Hokucnoe u cnuptoBoe Opoxxkenue. PororpodHsie u xemorpopHbie 6akTepun. Kunerndyeckoe
OIKCaHMe Mpollecca pocTa MUKPOOPTaHU3MOB. DKCIOHEHIIMaIbHAas MoJienb pocta. Kuneruka rubenu
MHUKpoopranu3MoB. JlabGopatopHas pabota «IIpuroroBrneHre TNPHKU3HEHHBIX IpenapaToB
MOJIOYHOKHUCIIBIX OaKTEePUii».

[Tatorennsie Oaktepuu. UymHas majgodyka W 4YepHas CMEPTh, OOTYNIHM3M, CTOJIOHSK, TYOEpKyIes.
Ucropus 60pr0BI ¢ OakTepuanbHbIMA HHPEKIUsIME. JITabopaTopHas padoTa

«[ToceB cmbiBa ¢ pyk Ha uvamku Ilerpuy». JlaGoparopnas pabora «BbijeneHue 4nucTOM KynbTypbl
Oaktepuii. Meton pasBeneHuil. MeTon ucromaromero mrpuxa». Jlabopatopuas pabota
«Mopdomoruueckasi XapakTEpPUCTHKA BbIIEICHHOW YHUCTON KYJNbTYpBL: XapaKTEpUCTHUKA KOJIOHUH,
dhopMa GakTepuid, TUM KICTOUYHON CTEHKI.

Boiina OeckOHEUHOCTH: AHTMOMOTHKH MpPOTHB OakTepuil. MexaHU3Mbl JEUCTBUI aHTHOMOTHKOB.
Mexknerounass kKoMMyHHKanus Oaktepui. UyBcTBO kBOpyMma. JlaGoparopHast paborta «CpaBHEHHE
pocTa MUKPOOPTaHU3MOB Ha 4aIike 06e3 u ¢ Jo0aBiIeHUs aHTUOMOTHKOBY VccrnenoBaTenbckas pabora
«[Touck MUKpoOpraHu3MoB 00JIa1al0IINX AHTATOHUCTUYECKON aKTUBHOCTBIO.



[Ipumenenne  OakTepuii  4yegoBekoM. KuHeTWueckoe  OmMcaHWe OWMOCHHTE3a  TPOIYKTOB
MHUKpPOOpPTaHW3MaMH. bakrepuu, KOTOpble MOTYT pas3naraTh IUIacTuk. MccrmemoBarenbckas paboTa
«BBII[CJICHI/IC MOJIOYHOKHCJIBIX 6aKT€pI/If/’I, HCCIICA0BAHUEC NX aKTUBHOCTHN)).

MukpoopraHu3mMbel B arpoOMOTEXHOJNOTHH.  VICKyCCTBEHHBIE ~ acCONMAllMA  PAacTEHUH ¢
MuKpooprannsmamu. McciienoBarenbckas pabota «BbiieneHie 0akTeprii MOIe3HbIX IS PACTCHUI.

DYKapUOTHYECKHE OpPraHW3Mbl B OHMOTEXHOJIOTMH (IJIECHEBBIE TPHUOBI, IPOXKXKHU, Bomopociu) (12
4acoB)

[InecHeBbie rprObI MPOAYLIEHTHI OMOJIOIMYECKH AKTUBHBIX BEILECTB.

OOmass xapakTepUCTUKA JPOMOKEH caxapoMHICTOB. MCTOpUsS HCIOJNB30BaHUS —JIPOXKKEH B
TPAJUIIMOHHON OMOTEeXHOJNIOTUH. TEeXHONOTMH BUHOAENTUS M XJIEOOMEUYEeHHS, CHEelHUaTU3HpPOBAHHBIC
pacsl apoxoked. Merabonusm npoxoxei. Peakuust cniuproBoro Opoxkenus. Jlaboparopnas pabota
«[Toncuer kneTok nmpoxokeilt B kamepe ['opsieBa». JlaboparopHas padora «OOHapy)eHHE MPOIYKTOB
CIIMPTOBOTO OpOXEHHs: HTWIOBOIO CHMpPTa U yIVIEKHCIOoro rasza». llodydeHue BTOPUYHBIX
MeTa0OJIUTOB B JpoioKax. Jpoioku Kak mpojayleHTsl OuororiuB. [lomyueHue 1reneBbix OEIKOB B
JPOKKAX.

Oco6eHHOCTH BEreTaTMBHOIO U IOJOBOTO PAa3MHOXKEHMS Yy APO}OKEH, 3HaUeHUE M3YyYCHHs] MUTO3a U
UTOKKMHE3a IS ONTHUMH3AIMUA TMPOIECCOB KYJIbTUBHUPOBAHUS IPOXIKEBBIX IITAMMOB, MOHUMaHHS
NPUYMH TATOTEHHOCTH JAPOXOKEH M TrpuOOB, MOMCKA MHIIEHEW (YHTUIUAOB U pa3pabOTKU HOBBIX
JIEKapCTBEHHBIX mpernapaToB. Jlaboparopnas pabora «HaOmioneHne pa3MHOXKEHUS APOAIKEBBIX
kinetok». llpaktndeckas pabora «llomydeHume TBOpora W Kedupa Ha OCHOBE MOJOYHOKHCIBIX
6akrepuit». [IpakTuueckast padbora «OCHOBHBIE BU/IbI KBaca U UX XapaKTEPUCTHUKA»

«Jlpo’KH M MOJOYHOKHUCIbIE OaKkTepuu, MpUMEHseMble JJs MPOM3BOJCTBa KBacay. IIpakruueckas
pabota «CpaBHMTENbHBIM aHANU3 pPa3BUTHUS APOXKEH B a’dpOOHBIX U aHA’POOHBIX YCIIOBUSX.
[Ipaktnyeckas pabora «MeToapl OLIEHKM CBOMCTB

xJieboneKapHbeIX Jpoxked. OcoOEHHOCTH NpPUMEHEHHs NPECCOBAHHBIX, CYIIEHBIX M HMHCTaHTHBIX
npoxokei». WcecnenoBatenbekast pabora «BiusHue (U3NKO-XUMUYECKMX (DaKTOPOB Ha KayecTBO
OMOTEXHOJIOTHYECKON MPOAYKIINH (KBac, Kepup, CoIp, XJIed u 1Ip.)».

Bomopocnn — nmepcrnekTuBHBIN 00BEKT JJI MPOU3BOJICTBA O€IKa U YIJIeBOJOB. bruoTexHomornueckue
METOBI OYMCTKH TBEPJBIX, )KUJKUX OTXOJIOB M Ta3000pa3HBIX OTXOAOB MPOU3BOACTB. CTOYHBIE BOJIBI.
CxeMbl OUUCTKH. BUOQUIBTPEI, a9pPOTEHKH, METAaHTEHKH, OKCUTEHKU. AKTUBHBIA MJI U BXOJALINE B
HEro MUKPOOPraHu3Mebl. Vcronp3oBaHHe BOJOPOCIEH B OUMCTKE CTOYHBIX BoJ. MccnenoBarenbckas
pabota

«Bnusaue ¢puznko-xummuueckux akropos Ha poct Bojgopociu (Chlorella vulgaris)».

Hacneacreennas nndopmarnus (8 gacoB)

HacneacTBeHHOCT, MU M3MEHUYMBOCTH — OCHOBHBIE CBOWCTBA J>KMBBIX OPraHU3MOB. VI3MEHUYHBOCTS.
Bunapl usmenunBocts. [IpakTudeckas pabora «MoaudukanrmoHHas U3MEHIUBOCTh (JINCThSI, UTOJIKU C
OJIHOTO JIEPEBA)Y.

'en — marepuanbHbBII HOCUTENb HACIEACTBEHHOCTH W HM3MEHUYMBOCTU. HyKIE€MHOBBIE KHUCIOTHI.
Jlokanu3zauusi reHeTuYeckoro marepuana B kietke. Jlenenue kierok. Permmukauus JJHK. OcnoBnast
normMa MousieKyisipHoi Ouonoruu. Tpanckpuniwmst. Tpancmsuus. Myranuu. [Ipaktuueckas pabota
«'en — wHCTpyKIMsI Mo cOOpke KJIETKH (Ha Owcepe WM KOHCTpyKTope)». IIpakTuueckas paborta
«Myranus Ha OyTepOpoae (000l O00BEKT M3 MpeabIayIIe padoThl, e U3MEHEHHWE HHCTPYKIIMH
MPUBEIET K U3MEHEHHUIO BHEITHETO BUA OOBEKTA)Y.



Bupyconorus. (6 vacoB)

[TonoxxeHne BUPYCOB B CHUCTEME OpraHMYecKoro mupa. CTpyKTypa U XMMHUYECKHI COCTaB BUPYCOB.
Knaccudukanus BupycoB. Penpoaykuus BupycoB. IIpocMOTp TOKyMEHTaIbHOTO (PMIIbMa O BUPYCaX.
Bupycel - Bo3Oymurenn WHPEKIMOHHBIX Oone3Heil. OnHkoBUpychl. bakrtepuodaru: crpoeHme,
cBolicTBa, npuMmeHeHue. IIpakruyeckas paborta. «Metox pasenenuit» IIpakTuueckass pabora.
«TurpoBanue 6akTepuodaroB.

buonoruyeckue MeTo1bl 60pbOBI ¢ BUPyCaMHu.

['ennas uH)eHepHus 1 OMOTEXHOJIOTHH. (8 YacoB)

OcHoBbI reHHOH nHXeHepuu. Bekropa. Cnenmduyeckue Gpepments 6akrepuid. [Ipakruyeckas padorta
«QHJIOHYKJIea3bl PECTPHUKIUH (paboTa ¢ HyKJICOTHUAHBIMU TMOCICIOBATEIILHOCTSIMEI Ha OyMare)y.
buoTtexHoNMOrHH MPOYKITNU OEITKOB B OaKTEpUANTBHBIX KYIbTypax. JlOCTHKEeHUS TCHHON MH)KCHEPHH U
OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema aganTHBHOTO HMMMYHHTETa OakTepuii W apXxew.

[Ipaktuueckass pabota «l'ennsie HOXHUIBI - CRISPR/Cas (momenupoBanue Ha Oymare)» ['MO.
Meroas! nonydenust ' MO. Urpa-nuckyccust «Bpiurpaii rpaHT Ha co3JaHue

I'MO».

buorexHonoruu B AKMUBOTHOBOJICTBE (8 4acoB)

JloMecTuKanus OCHOBHBIC JIOMAIIIHUE XUBOTHBIC; COBPEMEHHBIC DKCIIEPUMEHTAX 110 JIOMECTHKAIHH
KUBOTHBIX (JIUCHIIA, HOPKA U JIP. — SKCIICPUMEHTHI HAYIHOH MIKOJIBI akajgeMuka bensesa). Jluckyccus
«/lomecTukanusi, BCE M pACTEHUS M IKUBOTHBIE, KOTOPBIE J>KHUBYT PSIOM C YEIOBEKOM UM
oJloManIHuBaTCa? MOXKHO JTM CUMTATh TapaKkaHa OJJOMAITHEHHBIM KHUBOTHBIM?).

CoBpeMeHHbIE METOJBI B JKUBOTHOBOJACTBE: TPAHCIIAHTAIUS AMOPHUOHOB, XHWMEpPHBIE >KUBOTHBIE,
kinonupoBanue. [Ipaktuueckas padbora «MeToauka KIOHHPOBAHUS (MOAETUPOBaHUE Ha Oymare).
OcHoBHbIe 00JIE3HH XUBOTHBIX W POJIb MATOTEHHBIX MUKPOOPTaHW3MOB U Iapa3uTOB B Pa3BUTUU
3a00JIeBaHU JOMAlNIHUX JKHUBOTHBIX W OCHOBHBIX Mepax OOphOBI C HHMH, pOJIb TOJE3HBIX
MUKPOCUMOHMOHTOB B OpraHu3Me J>KUBOTHBIX. [lonoxuTtenbHOe W 1MOOOYHOE (OTPHIATEIBHOE)
BO3JICHCTBUY aHTHUOMOTHKOB HA OPTAHMU3M B XOJIC JICUCHHS KUBOTHBIX; IIEJTU M 33/1a9l BETCPUHAPHH.
buorexHomorusi KOpMOBBIX mpernaparoB. [Ipaktudeckas padora «CoCTaBICHHE paliOHA TUTAHUS
KUBOTHOTO, pacdeT pacxoJ0oB Ha cojepxkanue». MccrmemoBarenbckas pabdora «OleHKa KadecTBa
MOJIOYHOH MPOAYKIIUN.

buorexnonoruu B pacrenneBoactse (10 yacos)

OcHoBHbIe MeTOABI ceneknuu. [ uopuamzanus. opmer oT60pa. OCHOBHBIC HANPABICHUS CEJICKIINU:
YIIY4IICHUE YPOKAMHOCTH, YCTOMUYNBOCTH K OMOTHYECKUM U abnoTH4YeckuM (paktopam. [Ipakrraeckas
pabota «BripammBaem ropox. Kak mpoBecTr ckpemBaHue y TOpoxa.

OCHOBHBIE TIOJIXO/IBI CEJIEKITUY U OMOTEXHOJIOTHH KYJIBTYPHBIX pacTeHul, [ ubpuauzamnms, oTjaieHHas
ruOpuan3aIysi, HCKYCCTBEHHBIH OTOOp, TreTepo3uc, TpaHCpopMalus, MyTareHe3, TEeHETHYEeCKOoe
penaktupoBanue). Mcropusi cenexkuuu B Poccum M mMupe, UCTOpHUS pa3BUTUSA BAXKHEWILIHUX COPTOB
KYJIbTYPHBIX PACTECHUH.

Kak uyemoBek Mmoxer Moaudunmponars pacteHus? ['eHHas HHKeHepus pacTteHuil: Yrto Takoe
TeHETUYECKass WHXKeHepusi pacTeHuil. TpaHcreHHble pacTeHus. Meroapl monydeHus. OOpa3oBaHue
omyxojied 'y pacteHuid. ArpoOakrtepuanbHas TtpaHchopmanus: Ti-masmunel. T'ensr  T-JIHK.
MornekynsipHO-TEeHETHUECKHE MeXaHM3Mbl  TpaHcpopmanuu. ['eHeTHueckoe peaaKkTHpOBaHUE.



CoBpeMeHHBIE MOAXOABl M JAOCTHKEHHSI TE€HETHYECKOrO0 peNakTHpoBaHMs pacTeHuil. lIpakTtnueckas
paborta

«["eHOMHBIC HOXKHHIIBI (MOIeIMpoBanue padotsl cucteMbl CRISP-Cas).

Ecth mu xu3Hb B mpoOupke? BHOTEXHONOTHS KYyIbTYPHBIX PACTCHHM.

UccnenoBatenbckass pabora «BelpamuBaHue pacTeHWil B mpoOupke (MOKHO BOCHOJIB30BaTHCS
pe3yiabTaTaMu MPEIbIAYLIIMX SKCIEPUMEHTOB I10 COCTABJICHUIO MHUTATENbHBIX PAacTBOPOB IS
pacTeHui)».

Monynb «MonexynsipHble OCHOBBI (pr3u0I0ruu U papMakoiaorum» 9 kiacc

(68 yacoB)

®duznonornyeckas xumus. (20 yacon)

BBenenne. buorennsie snements: opranorensl: O, C, N, H. AxrtuBHbIE (QOpPMBI KHCIOpOIA, HX
IIOJIy4eHUE, HEUTpaAIU3ausl.

MaxkposJeMeHThI: TMPOLEHT COACpXKaHUS B OpraHu3Me, BbIMONHsAeMas (YHKIHUSA, cOAepkKaHHE B
npoaykrax nuTanus. Ca2+ - CBsI3pIBalOIIME OEJIKH, JEMOHUPOBAHME KAaJbIUsS, PETYNSLHS YPOBHS
KalbllMsl B OpraHu3Me: FOPMOHBI MoueKk. Mg — cTpoeHue XJiopoduiuia, ero akTUBAlMs COJTHEYHOM
SHEPTUEH.

MHUKpOSJIEMEHTBI: B KaKHX MOJICKYJIaX COJEpKaTcs, BBIMONHsAeMass (YHKIMS, CoOAepXKaHHE B
npoaykrax nutaHus. [lociencTBus mepeno3upoBKM MHUKpO3JIEMEHTaMu. Fe — ycBauBaeMble THIIBI
coeuHEeHM xenes3a. ['eMonpoTenHbl, reMOIuaHuH, TUTOXPOMbI. Cu — YCBOEHHE U TPAHCIIOPT MEAH.
benku, conepxamume wmenp. Ilatonmormueckume cunApoMbl MeHke U BuiibCOHa, CBSI3aHHBIE C
MeTa00IM3MOM MEJIH.

Tokcuunble snemeHThl [lepuonudeckoil cuctemsl Uid OopraHu3Ma. BiMsHue HenocraTka Makpo U
MHUKPO3JIEMEHTOB Ha )KMBBIE OPIAHU3MBI.

HccnenoBatenbsckas pabota «KoanuecTBeHHAs OLIEHKA COZEP KaHUs MUKPO3JIEMEHTOB UM BUTAMHHOB
B MMHILEBBIX MPOIYKTaX»

Kupsl. 3aboneBanus 4eI0BEKa, CBI3aHHBIE C HAPYIICHUSIMU KUPOBOTO OOMEHa.

Jucnununemun.

VYrneBoapl. 3a00sieBaHUs 4YEIOBEKA, CBA3AHHBIE C HApYLIEHUSMHU YIiIeBOJHOTo oOMeHa. CaxapHbIi
nuader.

benxu. Ctpoenune. 3ab6o1eBaHus 4eI0BEKA, CBA3aHHBIE C HApYILIEHUSIMH OelIKOBOTro oOMeHa. DyHKIUU
6enxoB. depmeHTsl. Mexanusm neiictBus. Kimaccel QepmentatuBHBIX peakuuii. KodepmeHTsI.
[IpakTnueckoe 3aHATHE «KadeCTBEHHbIE pPEAKIMM HAa OpraHUYecKue MoJeKkyisb». IlpakTuueckoe
3ansTHe «/lenaryparus Oenkosy» [IpakTuueckoe 3ausaTie «M3ydeHne akTHBHOCTH aMHUJIa3bI».
Burtamunsbl sxupopacTBopuMble, BojopacTBopuMble. [IpeBpaiieHrne BUTAMHUHOB B aKTUBHbBIE (DOPMBI
Ko(epMEeHTOB. ABUTAMUHO3BI.

OcCHOBHBIE THUITBI METAa0OJMYECKNX peakiui. buosHepretumueckue mnporecchl. [mukonm3. Ilukmn
KpebGca. Ilemp mepenoca »mekTpoHOB. OKHCICHUE KUPHBIX KHUCIOT. Karabamm3smM aMHUHOKHCIIOT.
I'mokoneorene3. CHHTE3 yriaeBOJOB, O€NKOB, KHpPOB. MerabonuTtudyeckue 3a0o0JieBaHUSL.
[IpakTryeckoe 3ansTue «Pemnienne 3a1a4 Ha SDHEPreTHUECKUI 0OMEH.

Knerka. [Tonsatue memOpansl. @yHkiuu MmeMOpaH. Bujbl TpaHcmopTa B KIETKY.

MemOpaHHble opraHou Ibl. 3a00I€BaHUs CBS3aHHBIE C HAapyIIEHHEM paboThl MEMOpPaHHBIX OpraHesul,
0071€3HM HaKOIJIEHHs. THIBI KOHTAKTOB MEXY KJIETKaMU. 3HaYeHHE MEXKIETOUHONH KOMMYHHUKAIIUU
JUTs1 310pOBbst opranu3Ma. [Ipaktuyeckoe 3anarue «Jlunanmus (kiaeTouka Tpayoe)y.

Snpo. VYpoBHM yHakoBKM XpOMaTHHA. XPOMOCOMHBIE  TEPPUTOPHH.

HememOpanHbie opraHOHIBI.



MonekynsipHasi ouomnorus. (20 qaco)

OcHOBHBIE BE€XH Pa3BUTHUS MOJICKYJIIPHON OMOJIOTUH.

Hyxnennoseie kucnotsl. OCHOBHBIE MPUHLIMIIBI cTpoeHus. [IpakTuueckas pabota

«Boinenenne JIHK w3 Ganana». Ilpaktmueckas pabora «Monens JIHK-opurammy». Ilpaktuueckas
pabora «Omnpenenenue kadectBa npemnaparoB JJHK ¢ momomisio ciekrpodoromerpuny» (pu HATMYUH
000opyI0BaHUA).

Marpuunble cuHTE3bl. Perukanuss — OCHOBa KIJIETOYHOrO JeieHus. [IpuHuuIbl peruvkanuu.
[IpakTuueckass paborta «PemnukaruBHas MamuHa (Urpa-geMoHcTpauus)». llpakTuueckas pabota
«[1P (Momens ammunuKamnmst Ha Oymare)y.

Myrauuu. UYto BbI3biBaeT usMeHeHus B ctpoeHun JIHK. Ilpunuuner penapauuu. TpaHCKpuIinus.
[IpakTuueckas padbora «Cuiia mpoMoTOpay.

I'enernueckuit kon. [lpaktuueckas paborta «PemieHue 3amay Ha reHeTudeckuit kom» TpaHcasuus.
[IpakTuueckas padbota «DonaUHT OEIKOBY.

Opranuzanus reHoma BUpycoB [IpoTHBOBUpPYCHBIE Cpe/ICTBA, MEXaHU3MBbI UX JEHCTBHUA.

Opranuzanus renoMma OaxTepuit AHnTHOaKTEpUaIbHBIC IPENapaThl. HccnenoBatenbckas
pabora «PacnpocTpaHeHrne aHTHOMOTHKOPE3UCTEHTHBIX OakTepui» OpraHuzaius reHoMa JYKapuoT
I'enomnoe penaktupoBanue. IlpakTudeckas pabora «Pabora B COBpEMEHHBIX T€HETHUYECKUX 0a3ax
nauubixX. [IpoBeaenue In silico

aHaAJIM3a [TOCJIEI0BATEIbHOCTEN T€HOBY.

dapmakoorus (28 yacoB)

[Tonsatue o nekapcrBax. [IpyHIMIBI TOAX01A K MOMCKY HOBBIX JIEKAPCTBEHHBIX CpeACTB. CKPUHMHT U
ero meroabl. MccnenoBarenbckas pabora « DKCIEPUMEHTHI IO ONPEIENCHUIO TOKCUYHOCTH BEILECTB
Ha apTEMUIUAX).

ITyru BBemenus JIC. dapmakoKMHETHMKA JIEKapCTBEHHBIX BellecTB. BcacbiBanue (abcopOums)
nexapcTB. OCHOBHbIE MEXaHU3MbI BCachblBaHUs. TpaHCIOPT JIEKapCTBEHHBIX BEUIECTB. ['€Hbl U OenKu
nepBoit  (a3el Omorpanchopmaruu. [lyTu BbIBeeHUs] JIEKApCTB W3 OpraHuU3Ma. ODKCKpelus |
anuMmuHanuda. ['ensl u Oenku BTOpoil (a3pl Oumorpanchopmanuu. PapmakoanHamuka. [naBHOe u
1o0o4HOE, pe30pOTUBHOE U MECTHOE, MPSMOE, HEMPSIMOE U pedIeKTOpHOE IEHCTBUE.

Bunel B3aumosericTBus ekapcTs. CHHEPIrU3M U aHTarOHU3M IIPU COBMECTHOM

JEMCTBUM JIEKAPCTBEHHBIX BELECTB, UX PA3HOBUIHOCTH.

TpancmeMOpaHHBIN CUTHAJIUHT. THIBI KJIETOYHBIX PeLEnTOpoB. MeMOpaHHBIC: MOHHBIE KaHabI,
KaTaJIUTUYECKUE U conpshkeHHble ¢ G-0enkaMu; BHYTPUKIETOYHBIE: IIUTOIUIa3MAaTHUYECKUE U sIIEPHBIE.
MexaHu3MBbl JTUTaHI-PELENTOPHOrO B3auMozecTBus. CelneKTUBHOCTh (M30MpaTenbHOCTh) JAeCTBUS,
CBSI3b «XMMHYECKasi CTPYKTypa — papMakoIoruueckasi akTHBHOCTh BEIIECTBY.

PapMaKoIOrH4ecKO MOAYJISLUMN CHHANTHYECKOW XOJMHEPrH4ecKor mnepenadu. MoeKyIsipHbIT
MEXaHHU3M JIeHCTBUS U (hapMaKoJOrndeckue CBoMcTBa M- X0IMHOOIOKAaTOPOB, TAHIIIHOOIOKATOPOB U
Kypaperno1o0HbIX cpeacTB. DapMakosornyeckas peryisinus akTUBHOCTH aipEHEPIUYeCKOro CHHarca.
AJpEeHOMUMETHKH, aIpeHOOI0KATOPbI, CUMIIAaTONUTUKH. [IpakTnueckas pabora

«BnusiHMe apeHanHa Ha ceplieYHbIe COKpAIIeHuUs (IPOrpaMMHOE 00ECIICUEHUE)».

MornexyssipHast (apMakoJIOTHsi aHTHAJUIEPTUYECKUX CPEACTB. | MCTaMUHOBBIE PELENTOPbI: THIIBL,
MoJIeKyJsipHas opranuzanus. CtaOunn3atopbl MEMOpPaH TYYHBIX KJIETOK: MOJIEKYJSIPHBIH MEXaHU3M
JEeUCTBUS, OCOOCHHOCTU KJIMHUYECKOTO MPUMEHEHMs, TOUKU IMPHUIIOKEHHUS ACHCTBUS MHIMOUTOPOB
JIUIHUIHBIX MEIUATOPOB.



MexaHnu3m JAEUCTBHS M NPHUMEHEHHE IPENapaToB, CTUMYJIUPYIOIUX IPOLECCHl HMMMYHMTETA.
@dapmakoIory4ecKas — XapakTEpUCTHUKAa  WHTEPICHKUHOB:  IIOJIy4CHHME, MEXaHU3M  JICHCTBUA,
npuMeHernne. OcHOBBI matodusuonorun  octpoda3zoBoro OTBETa, MEJHAlUs  BOCIAJICHHUS.
MonexkyJIApHbIA ~ MEXaHW3M  IPOTUBOBOCIHAIUTEIBHOIO  JIEHCTBHUS  INIFOKOKOPTUKOCTEPOMJIOB,
HECTEPOUAHBIX TMPOTUBOBOCHAIUTENBHBIX CpeAcTB. IlpakThueckass pabora «l'HcTonoruueckue
IIpenapaTsl UIMMYHHON CUCTEMBI».

[TonsTe 0 HapKO3€ M HAPKO3HBIX Npenaparax. Kinetounslii 1 HepBHBINA Hapko3. Dapmakosiornyeckas
XapaKTepUCTHKA OTAEIBHBIX TPYNI HAPKO3HBIX cpelcTB. [locnenoBaTenbHOCTH JECHCTBHS Ha
LEeHTpalIbHYI0 cucteMy. IIpakTuyeckas pabora

«I'ucrosnornyeckue npenaparsl HEPBHOM CUCTEMBDY.

dusnonornyeckuii con; ¢a3pl cHa. Buapl Hapymenuit cHa lloHsATHE O MEAMKAMEHTO3HOM CHE H
CHOTBOPHBIX IIpenapaTax (TMITHOTHKaX).

MounekynsipHble acniekTbl Houuuenuu. OnuaTHble pelenTopbl, UX TUIIHI.

OHKe(hanuHbl U S3HAOPGUHBI - SHIOTEHHBIC JIUTAH/1bl OITMATHBIX PELEITOPOB.

AHTHUIICUXOTHYECKOE  JIeficTBME, BIMSHME Ha  (QYHKUUIO  SKCTPAallUPaMUAHON  CHCTEMBI,
SMOLMOHAIbHYIO C(epy, PBOTHBIM LEHTpP, apTepuanbHOE JaBJICHHUE, LEHTP TEPMOPETYIISILHH.
MornexyssipHble MEXaHU3MbI JI€HCTBUS HEWPOJIENTUKOB, BIMSHNUE HAa 10(paMUHOBBIC, CEPOTOHUHOBBIE,
aJip€HO- ¥ TMCTAaMHHOBBIE PELENTOphl, UX JEHCTBHE Ha KJIETOYHbIE MEMOpaHbl, Ha JETIOHUPOBAHUE
TKaHEBBIX MOHOAMHUHOB. [oTeHIMan- 3aBUCHMBIC HATPUEBBIE KAHAJIbI KAK MUILIEHH JIEHCTBUSA MECTHBIX
aHecTeTHKOB. CrocoObl WHTHOMPOBAHUS MOTEHIIMATI-3aBUCHMBIX HATPUEBBIX KAHAJIOB MECTHBIMHU
aHecretukamu. [Ipaktuueckas pabGorta «Kaprta skcnpeccun J0(paMHHOBBIX U CEPOTOHMHOBBIX
pelenTopoB B Mo3re Mblieiy». MccnenoBarensckas padota «IloBeneHdueckre TeCThl Ha

pBIOKax Danio rario. Caemiio-TemMHas KaMmepay. HccnenoBatensckas paboTa
«IToBenenueckue TecTsl Ha pblOKax Danio rario. OTkpbiToe mnonex». MccienoBarenbckas pabora
«IToBenenueckue TecTsl Ha ppiOKax Danio rario. CtaiiHoe OBECHHEY.

Monynb «MonekynsipHble OCHOBBI cenekuum» 9 knace (68 vaca)

MonekynsipHast 6uonorus. (20 4acoB)

OcCHOBHBIE BE€XH Pa3BUTHS MOJICKYJIIPHON OMOJIOTUH.

HyxnennoBble kucinotsl. OCHOBHBIE IPUHIUIIBI cTpoeHUs. [IpakTuyeckas pabora

«Boinenenne JIHK wu3 Gananax. Ilpaktuueckas pabGora «Mogens JIHK-opuramuy». Ilpaxtuueckas
pabota «Omnpenenenue kadectBa npenaparoB JJHK ¢ momorinsio ciektpodoromeTpuny (pyu HATUIUH
o0opynoBaHus).

Marpuunbie cuHTE3bl. Pennukanusi — OCHOBa KJIETOYHOrO JeieHus. [IpuHIuUIbI peruivkanuu.
[IpakTrueckas pabora «PemmkaruBHash mammHa (Urpa-geMoHcTpamms)y. [Ipaktudeckas pabora
«[TP (Monmens ammudukaius Ha Oymare)y.

Myrtauuu. UYto BbI3biBaeT udMeHeHus B ctpoeHun JIHK. Ilpunnuner penapanuu. TpaHCKpuUIus.
[IpakTuueckas pabora «Cuiia mpoMoTOpay.

I'enernueckuit kon. [lpaktuueckas pabota «PemieHue 3ajay Ha TeHETUYECKHH Kom» TpaHCHsus.
[TpakTuueckas pabora «DoITUHT OEIKOBY.

Opranuzanus renoma BUpycoB [IpoTHBOBUpPYCHBIE CpE/ICTBA, MEXAHU3MBbI UX JEHCTBUS.

Opranuzanuss reHoma OakTepuil AHTHOakTepualbHbBIe Ipenaparbl. VccienoBarenbckas pabora
«Pacnipoctpanenrie aHTHOMOTHKOPE3UCTEHTHBIX  OakTepuit» OpraHuzanuss TreHOMa 3YKapHOT
I'enomnoe penaktupoBanue. [Ipaktudeckas padbora

«Pabora B COBpeMEHHBIX TeHeTHUecknx 0Oa3ax maHHbIX. IIpoBemenme In silico anammza
IIOCJIEI0BATEILHOCTEN TE€HOBY.



MonekynspHbie OCHOBBI TeHeTHKH (20 yacoB)

IIpeamer reneruxu. KpaTkas HCTOpUS pa3BUTHS IPEACTABICHUS O HACJIEICTBEHHOCTH.

Ot reHa K mIpu3HAKYy: Kak packpacutb kota. Yro Takoe npusHak? IlyTb OoT reHa a0 Inpu3Haka.

Myrtanuu. Amnenu. ['eTepo3urorsl 1 roMo3uroTsl. JJOMMHaHTHBIE U pELlECCUBHBIE aiiienu. PoneBas

urpa «Amtenny. MccnenoBarenbckuii mpoekT MyTareHHble (haKTOPBI.

I'enbl cTposT opranusMm. Bxirouenwe u BbIKIIOueHHEe Oosbiioro Habopa reHoB. Kak kieTku

MMOHUMAIOT, KaKue TeHbl JOJKHBI padotath. PoneBas urpa «Cynp0a kieTku». [ 'eHbI-epexoyareny.

[IpakTrueckoe 3a1anue « AITOPUTMBI ISl KIIETOKY.

JluckpeTHOE Haclie[JOBaHME IPU3HAKOB. 3aKoHbl MeHzens: OAUH TeH - oAuH npusHak. Cxema

CKpeUIMBaHUsA. 3aKOH eanHooOpasusi THOPUIOB MEpBOro ToOKoieHus. llpakTuueckoe 3amaHue

«EnnHoo0pasue nepBoro MoKoJIEHUs». 3aKOH pacIlenIeHHs

IIpU3HAKa BO BTOPOM IOKoieHUH. [IpakTudeckoe 3ananue «PacuiemieHne BO BTOPOM IOKOJICHHN.

UccnepoBarenbekuii mpoeKT «3akoHbl I'. Menaens B 3KCIepUMEHTEY.

3akoHbl MeHzens: HECKOJBKO T'€HOB - HECKOJIbKO MpH3HAKOB. JMUTHOpUAHOE CKpelIrBaHHe.
HesaBucumoe pacxoxnaenne xpomocoM.  I[Ipaktuueckoe 3a/1aHue

«Pemerka [lennera». CuenneHHoe Hacaeq0BaHUE.

B3aumogeiictBue reHoB. AiienbHoe U HealienbHoe. [IpakTuueckoe 3aHsTHe

«B3aumonelicTBus reHOB (MOJIEIMPOBAaHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY)» Onpenenenue

nosia. [lonosbie Xxpomocombl. Camilbl U caMku. Biusinue pakTopoB okpyxarouieit Cpenpbl.
XpOoMOCOMHOE onpeaeneHue mnona. [lomoBeie XPOMOCOMBI.
[IpakTHueckoe 3a/1aHNe «Hacnenosanue, CUEIUIEHHOE C MIOJIOM.

Hp06neMa JIOTIOJTHUTEIIbHOM X'XPOMOCOMH Y KCHIIIUH. TpeXI_IBCTHBIe KOIIIKH.

MorexyssipHble OCHOBBI celeKIiH (28 yacoB)

I'ens! B nonynsanusax: Benukoe pasHoBecue. [lomymanusa. YacToTel BCTpeuaeMOCTH IPU3HAKA U AJIJIEIIS.
VpaBuenue Xapau-BaiinOepra. Ilpaktudeckoe 3amanue «YacToTel —aiieneil, TEHOTUIIOB U
(dhenotumnoBy. VccrnenoBaTeabCKuil MPOEKT «AHAN3 TEHETUUECKOU CTPYKTYPhI OMYJISIMU (Ha OCHOBE
3akoHa Xapau-BaitHeepra)y.

[Tonmynsimuy MEHSIOTCS: YMCIEHHOCTh, MHUIpalus W BbIOOp cympyra. @akTopbl, KOTOpPbIE BBIBOIST
MOMYJISAUI0 M3 paBHOBecus: Xapau-BaiinOepra. Uucnennocts nomynsiuuu. PoneBas urpa «9ddext
ocHoBarens». PoneBas wurpa «3¢dext OyrbuiouHOro ropiblmka». /[lpeid renoB. Myrtanuu.
Hecnyuaiinoe ckpemuBanue. M3omamus.

[TomynsAum MEHSIOTCS: €CTECTBEHHBIH OTOOp. MexaHu3M JEHCTBUSL €CTECTBEHHOro OTOOpa.
JIBroxymuii oToop. PoneBas urpa «EctecTBeHHBIN 0TOOPY.

MonudukanionHass ~ U3MEHYHUBOCTb. Cratuctuueckue  0COOGHHOCTH  MOJIU(UKALMOHHON
n3MeHuuBocTH. MccnenoBarenbckue paboThl «MoaudukanMoHHasT HW3MEHYMBOCTH pAcTEHU B
npejienax Ballero MecTa KHUTEeIbCTBaY.

HacnenoBanue konnmdecTBEHHBIX NMpu3HakoB. KonnuecTBeHHble npu3Haku. CpenoBas M3MEHYMBOCTH
npusHaka. Koapduuuent Hacnenyemoctu npusHaka. OtBeT Ha 0TOOp. [ToMCK réeHOB KOJIMYECTBEHHBIX
npu3HakoB. OIHOHYKJIEOTHIHbIE BapuaHThl TeHoB. JJHK-uun. [TonHOreHOMHBINM aHAINU3 accoLuaIvi.
«Ombl» Hag reHomoM. lloctreHomHuast spa. OOpartHas reHeTHKa. «OMHKCHBIE» HCCIEIOBAHUS.
[Ipoteom, merabomom. [IpakTuueckoe 3amanue « ATpOHOMBIY.

JlomecTrKanus ¥ MEHTPHl TEHETHYECKOTO0 pazHoobOpasus. [loncku pactenwii ¢



«XOPOUTUMUY TIPU3HAKAMHM JIJIs YenoBeka. [{eHTpsl reHeTndeckoro paznoodpasus. Hukomait iBanoBuY
Bapunos. Ceneknusi. KomOunanmonnas u rubpunnas cenekuus. ['ereposuc. [Ipakruueckoe 3aganue
«I"oMonoruueckue psbl HaCJIAEACTBEHHON U3MEHUYUBOCTH.

CoxpaHUTh M U3YYHUTH T'€HBI, YTOOBI MEHSITH Oyayiiee. Kak mpaBMWIbHO XpaHUTh

renbl. Komeknnn reHeTH4eckux pecypcoB pacTeHui. [IpakTHKYM H/MITH UCCIIEIOBATEIbCKUI MTPOCKT
«MeTozibl KYJIbTUBHPOBAHHS In Vitro Ui COXpaHEHHUS T'C€HETUYECKUX PECypCOB PACTeHUH M IS
YCKOPEHHOU CEJIEKIUn».

'enernueckre LEHTpbl B Hameld crpaHe. ['1€ 3aHUMAlOTCS T€HETUKOW W TE€HOMHUKON I HYXI
CEJIbCKOI'0 XO351CTBA.

IInanupyemMsble pe3yJbTaThl.

3aHATHS B paMKax IPOrpaMMbl HalpaBiieHbl HAa 00EClEeUeHUE JIOCTHXKEHUS ILIKOJIbHUKaMU
CJIEYIOIMX JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.
JIn4HOCTHBIE pe3y/IbTaThl:

B cdepe rpaxkmaHckoro BOCHUTaHHSA: TOTOBHOCTb K KOHCTPYKTHBHOM COBMECTHOM
NeSITeIbHOCTH NP BBINOJHEHUH MCCIEJOBAHUN M MPOEKTOB, CTPEMJICHHE K B3aUMOIIOHHMAHHIO U
B3aUMOIIOMOLIH.

B cdepe mnaTpmoTMyecKoro BOCHHMTAHUS: OTHOIIEHHE K OHOJOTMM Kak K BaXHOH
COCTaBJISIOUIEH KYJIbTYpbl, TOPJOCTD 3a BKJIAJ POCCUMCKUX U COBETCKUX YYEHBIX B PA3BUTHE MUPOBOI
OMOJIOTUYECKON HAYKH.

B cepe nyxoBHO-HPaBCTBEHHOTO BOCIIUTAHUS: TOTOBHOCTh OLIEHUBATh NIOBEJICHUE U ITOCTYIIKU
C MO3MLHM HPAaBCTBEHHBIX HOPM M HOPM OJKOJIOTMYECKOM KYJIbTYPBI; NOHMMAaHHE 3HAYMMOCTH
HPaBCTBEHHOI'O aCIEKTa JEATEIbHOCTH YeIOBEKa B MEUIIMHE U OMOJIOTHH.

B cdepe »screTueckoro BOCHMTAaHUS: TOHUMaHHWE pOJIM OHOJNOTUHM B (OPMHPOBAHUHU

ACTETUUYECKOM KYIbTYphI TUYHOCTH.
B cdepe ¢usmueckoro BocmnuTaHusg, (GopMUpOBaHMS KyJIbTYPbl 370POBbS M SMOLMOHAIHHOTO
0J1aromnoiyurs: OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/J0pOBbIO M YCTaHOBKAa Ha 3/0pOBbIN 00pa3
KHU3HU (310pOBOE NMUTAHUE, COOIOIEHNE TUTHEHNYECKUX MTPaBUJI U HOPM, cOATaHCHPOBAHHBIN PEKUM
3aHSATUA U OTAbIXA, peryisipHas (u3NyecKas aKTUBHOCTb); OCO3HAHUE IOCIEJICTBUN M HENpUATHE
BpPE/IHBIX NPUBBIUEK (YHNOTpeOJEHUE alIKorojisi, HApKOTUKOB, KypeHHE) M HUHBIX (opM Bpena ams
(U3NYECKOTO U TICUXUYECKOT0 370pOBbs; COOMIOIEHNE MPaBUII O€30MaCHOCTH, B TOM YHCJIE HABBIKU
0e301acHOT0 MOBEJCHHS B MPUPOIHOM cpefie; COPMHUPOBAHHOCTh HaBbIKa pe(IeKCHHU, yIpaBJIEeHUE
COOCTBEHHBIM AMOIIMOHAIBHBIM COCTOSIHUEM.

B cdepe TpymoBoro BOCHHTaHUS: aKTHBHOE Y4YacTHE B PEIIEHUM MPAKTUYECKUX 3a1ad (B
pamMKax ceMbH, IIKOJIbI, TOpo/ia, Kpasi) OMOJOTHYECKON U KOJIOTUYECKON HAIPaBICHHOCTH, HHTEPEC K
MPaKTUUYECKOMY U3yUYEHHIO TIpodeccHil, CBSI3aHHBIX C OHOIOTHEH.

B cdepe skonoruueckoro BOCIUTAHMS: OpUEHTAIMsI HA TPUMEHEHHE OMOJIOTMYEeCKUX 3HaHWM
IIPH pelIeHUH 3a/1a4 B 00J1aCTU OKPYXKAIOIIeH cpeibl; 0OCO3HAHNE HKOJIOTMUECKUX MPodeM U myTei ux
pELIEHNS; TOTOBHOCTD K YYaCTHIO B IPAKTUYECKOMN AESITEIbHOCTH IKOJIOTHYECKON HAIIPaBIEHHOCTH.

B chepe nmoHnmmaHus EHHOCTH HAYyYHOT'O MO3HAHUS: OPUEHTAIMS Ha COBPEMEHHYIO CHUCTEMY
HAYYHBIX MPEJICTABICHUH 00 OCHOBHBIX OMOJIOTHYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBSI3AX YEIOBEKa C
IIPUPOJIHOMN U COLUAIILHOM CPENOi;

IIOHMMaHHE POJM OMOJIOTMYECKON Haykd B (OPMHUPOBAHUM HAY4YHOTO MHMPOBO33PEHMS; pPa3BUTHE
Hay4YHOU JIFOOO3HATENBHOCTH, HMHTEpeca K OHOJOTHYECKOW HayKe, HABBIKOB HCCIICIOBATEIHCKON
NESITeIbHOCTH.



B cdepe amantanmm K M3MEHSIOMUMCS YCIOBUSAM COIMAIBHOW UM TPUPOIHON CpEbI:
aJICKBaTHAsl OLICHKA M3MEHSIOIIMUXCS YCJIOBHM; MPUHATUE pelIeHHs (MHAMBUAYaIbHOE, B TPYIIE) B
M3MCHSIIOIIUXCS YCIIOBUSX HAa OCHOBAaHWHM aHain3a OWOJIOTMYECKOW HH(OpMAIWK; IIAaHHPOBAHHE
JIEUCTBUU B HOBOM CHTyalluu Ha OCHOBAHHUH 3HAHUN OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.
MeTtanpeamMeTHblie pe3yabTaThbl:

B cepe oBnageHuss yauBepcallbHBIMUA YI€OHBIMHU MTO3HABATEIHHBIMH JICHCTBHAMMU:
bazoBblie moruueckue aeiHCTBUS:

BBISIBIIATh M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA OMOJIOTHYECKUX OOBEKTOB (SIBJICHUN);
YCTaHABIIMBATh CYIICCTBEHHBIH NPH3HAK KIaCCH(PUKAIMK OUOJIOTHYCCKUX OOBEKTOB (SBIICHUIA,
MIPOLIECCOB), OCHOBAHUS JJIsi 0000IIEHUS M CPAaBHEHUS, KPUTEPUH IMPOBOUMOTO aHAIH3a,;

C y4€TOM MPEIJIOKEHHOW OMOJIOTMYECKON 3a7auM BBISBIISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B
paccMmarpuBaeMbIX (pakTax W HAOITIOACHUSX; MPEAaraTh KPUTSPHUH JJISl BBISIBJICHHS 3aKOHOMEPHOCTEH
U IIPOTUBOPEYUL;

BBISBIIATH ePUIIMTHI HHDOPMAIUHU, JTAaHHBIX, HECOOXOIUMBIX JIJISl PEIICHUS ITOCTABICHHON 3a1a4H;
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIC CBSI3W NPU U3YYEHUU OHMOJOTHYECKHX SIBJICHHHA W TPOIECCOB;
JIeNIaTh BBIBOJIBI C UCIIOJB30BAHUEM JEAYKTUBHBIX M MHIYKTUBHBIX YMO3aKIIOUSHHH, YMO3aKITIOUeHUN
10 aHAJIOTUH, POPMYITHPOBATH TUIIOTE3BI O B3AUMOCBSI3SX;

CaMOCTOSITEJIbHO BBIOMpPATh CHOCOO pelieHus ydeOHOW OHoJorM4eckor 3agauu (CpaBHUBATH
HECKOJIPKO BapHaHTOB PEIICHHUsS, BBHIOMpATh HamOoJee MOIXOIAMHA C Y4ETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

bazoBbIe nccienoBaTeIbCKue ISHCTBUSA:

HCIIO0JIb30BaTh BOIPOCHI KaK UCCIIEI0BATENbCKIUI HHCTPYMEHT MTO3HAHUS;

(dbopMynHupoBaTh BOMPOCHI, (PUKCUPYIOIIHE Pa3pbhlB MEXKAY PEATbHBIM M >KeIaTeIbHBIM COCTOSHUEM
CUTYaIluH, 00bEeKTa, U CAMOCTOSITENILHO YCTAHABIUBATh HCKOMOE U JAHHOE;

(dhopMHUPOBATh THIMOTE3Y 00 UCTUHHOCTU COOCTBEHHBIX CYKIEHUH, apryMEHTHPOBATh CBOIO MO3UIIHIO,
MHEHHE;

MPOBOJIUTH TI0 CAMOCTOSITEJILHO COCTaBJIEHHOMY IUJIaHY HAOIIOJIEHUE, HECIIOXKHBIM OMOJIOrHYeCcKuit
9KCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAHNE TI0 YCTAHOBJICHUIO OCOOCHHOCTEM OMOIOTMYEeCKOro 00beKTa
(mporecca) u3ydeHus,

MIPUYMHHO-CIIEACTBEHHBIX CBSI3€H U 3aBUCUMOCTEN OMOJIOTHUYECKUX 0OBEKTOB MEXKY COO0ii;

° OLICHUMBATL Ha IMIPUMCHHMOCTbL U HOOCTOBCPHOCTH I/IH(I)OpMaI_II/IIO, MOJIYYCHHYKO B XOHIC
Ha6J'IIO,Z[CHI/I$I " DKCIICPUMCHTA,
° CaMOCTOATCIIbHO (I)OpMy.]'IPIpOBaTL O606H_ICHI/I$I U BBIBOJBI TI0 PE3YyJIbTaTaM HpOBC,Z[éHHOFO

HaOJI0ACHNUS, SKCIIEPUMEHTA, BIaeTh HHCTPYMEHTAMU OLIEHKH JOCTOBEPHOCTHU MOJTYYEHHBIX BBIBOJIOB
H 0000IIeHNH];

. NPOTHO3UPOBATh BO3MOYKHOE JallbHEHIee pa3BUTHE OWOIIOTHYECKHX TIPOIECCOB U X
MOCTIC/ICTBHUS B aHAJIOTHYHBIX HIIM CXOJHBIX CHTYallUsX, a TAaKXKe BBIABUTATh MPEAIIOIIOKEHHS 00 MX
Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ undopmanueii:

. OPUMEHSTh pa3jiMyHble METO/Abl, MHCTPYMEHTHl W 3alpochl NpU TOUCKEe U oTOope
Ouosiornyeckoil MHQOpPMAIMM WM JAHHBIX W3 HCTOYHHUKOB C YYETOM IMPEIUIOKEHHOW YueOHOM
OMOJIOTMYECKO 3a/1a4u;

. BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH OHOJIOTHYECKYIO
MH(OPMALINIO Pa3IMYHbIX BUJIOB U (pOpPM MpeacTaBIeHUS;
. HaXOJHUTh CXOJHbBIE apTyMEHTHI (TOATBEPKIAAIOIINE UIIM ONPOBEPralolIUe OJIHY U TY K€ HUJIEI0,

BEPCHIO) B Pa3IMYHbBIX HH(OOPMALIMOHHBIX HCTOUHUKAX;



. CaMOCTOSITEIbHO ~ BBIOMPAaTh ONTUMAJBbHYIO (opMy mpeacTaBieHUs HWHPOPMAMH |
WUTIOCTPUPOBATH PEIIaeMble 3314l HECIOKHBIMH CXEMaMH, JAMarpaMMaMH, WHOW TpapuKod M HX
KOMOHHALIMSIMU,

. OIICHUBATh HAIEKHOCTh OHOJIOTHYECKOW WH(MOPMAMKA 1O KPUTEPUSM, MPEATIOKESHHBIM
yUUTENeM WK CPOPMYITUPOBAHHBIM CAMOCTOSITEIBHO;

. 3allOMHUHATh U CUCTEMATH3UPOBATh OMOJIOTUYECKYIO HH(DOPMAITHIO.

B cdepe oBnanenus yHuBepcalbHBIMU Y4eOHBIMA KOMMYHHKATUBHBIMH JCHCTBUSIMH

OO01eunue:

. BOCIIPUHUMATh U (OPMYJIMPOBaTh CYXKACHHUS, BbIPAXaTh 3MOLMHM B IPOLIECCE BBITOJIHEHHS
MPAKTUYECKHUX U Ja0OpaTOPHBIX paboT;

. BbIpaXkaTb c€0s (CBOIO TOUKY 3pEHHS) B YCTHBIX U NHCbMEHHBIX TEKCTAX;

. pacro3HaBaTh HeBepOalbHBIE CPEACTBA OOIIEHUS, MOHUMATh 3HAYCHHE COIMAILHBIX 3HAKOB,

3HaTh M PACIO3HaBaTh TMPEANOCHUIKH KOH(MIMKTHBIX CUTYallMd W CMST4aTh KOH(JIHMKTHI, BECTH
MI€PErOBOPBHI;

. MOHUMATh HAMEPEHUS IPYTHUX, MPOSBIATh YBaXUTEIBHOE OTHOIIEHUE K COOECEIHUKY U B
KOPPEKTHOH opme GopMyIupOBaTh CBOM BO3PAKECHHUS;

. B XOJ€ [uaiora W/Wik JTUCKYCCHMM 3aJlaBaTh BOINPOCHI IO CYHIECTBY OOCYyKIaeMon
OMOJIOTMYECKON TEeMBbl M BBICKA3bIBAaTh WICH, HAICIICHHBIC HA pEIICHHE OMOIOTWYECKOM 3alauyd |
noJiiep KaHue 01aroXenaTeaIbHOCTH OOIICHNUS;

. COIOCTABJISITh CBOU CYXKJEHHS C CY)KJIEHUSMHU APYTHX YYaCTHHMKOB Juajora, oOHapy>KMBaTh
pa3In4Ms ¥ CXOACTBO MO3UIUN;

. nyOJIMYHO MPEJICTABIATh PE3YIbTATHI BBITOJIHEHHOTO OMOJIOIMUYECKOrO OIBITa (IKCIEPUMEHTA,
HCCIeA0BaHMs, IPOEKTA);

CaMOCTOSITENIHO BBIOMpaTh (popMaT BBICTYIUIEHHS C Y4ETOM 3ajiad NMPe3eHTALUd U OCOOEHHOCTEH
ayJIUTOPUHU U B COOTBETCTBUM C HUM COCTABIISITh YCTHBbIE U MUCHbMEHHBIE TEKCTHI C MUCIOIb30BAHUEM
WJUTFOCTPATUBHBIX MAaTE€pPUAIOB.

CoBMecTHas 1eITeIbHOCTh (COTPYAHHYECTBO):

MIOHUMAaTh M MCMOJb30BaTh MPEUMYILECTBA KOMaHJHOW M WHIMBUIYaJIbHOH paOOThl MPHU pPELICHUU
KOHKpPETHOW OMOJIOrH4ecKor MpoOsieMbl, 0OOCHOBBIBATh HEOOXOAWMOCTh MPUMEHEHHUS! TPYNIOBBIX
(dhopM B3auMOJIEHCTBUSI PU PEIICHUH TOCTABJIEHHON yueOHOM 3a1a4u;

MIPUHUMATDH LEb COBMECTHON AEATEIbHOCTH, KOJUIEKTUBHO CTPOUTH IEHUCTBUA IO €€ TOCTHKEHUIO:
pacripeseNaTh poJid, J0roBapuBaThcs, 00CYkKIaTh MPOLIECC U PE3yJIbTAT COBMECTHON PabOTHI;

yMeTb 0000IIaTh MHEHHUS HECKOJBbKUX IOJIeH, MPOSBISTH TOTOBHOCTh PYKOBOJUTH, BBIMOJHSATH
MOpYYEHUSs1, TOTUYUHATHCS;

IUIAaHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, OMPEENATh CBOIO POJib (C yYETOM NMPEANOYTEHUN U
BO3MOYKHOCTEH BCEX YYaCTHUKOB B3aWMOJIEUCTBUS), paCIpeiesaTh 3aJaul MKy YWIEHaMU KOMaH/Ibl,
y4acTBOBATh B TPYIIOBBIX (hopmax paboTel (0OCykIeHHsl, 0OOMEH MHEHUSMH, MO3TOBBIC IITYPMBI U
WHBIE); BBINOJHATH CBOK YacTh pabOThl, JOCTUTaThb KAdeCTBEHHOTO pe3yjbTaTa IO CBOEMY
HaIpaBJIEHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUS C IPYTUMHU YWICHAMH KOMaH/IbI;

OLIEHUBATh KaueCTBO CBOEr0 BKJIaJAa B OOIMH NPOAYKT MO KPHUTEPHUSIM, CaMOCTOSTEIBHO
chOpMyITUPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBUS; CPABHUBATH PE3YNIbTATHI C UCXOAHON 3a1a4ueii u
BKJIa/I KQXJOTO YiI€Ha KOMaHJbI B JIOCTUXKEHUE PE3yJbTAaTOB, Pa3leiiTh chepy OTBETCTBEHHOCTH U
MPOSIBIATH TOTOBHOCTH K ITPEAOCTABICHUIO OTYETA MEPE]] TPYIIIOif;

OBJIAJIETh CHCTEMOH yHHMBEpPCAIbHBIX KOMMYHUKATUBHBIX JIEHCTBUI, KOTOpas oOecreunBaeT
c(OPMUPOBAHHOCTH COITUAIBHBIX HAaBBIKOB U AMOI[MOHATILHOTO WHTEIJIEKTa IIKOJIBbHUKOB.



B chepe OBNAZCHUS  YHUBEPCAJIbHBIMU  YYEOHBIMH  PETYJIATUBHBIMU
JICUCTBUSIMU:
Camoopranuzanus:
BBISIBIISATH MTPOOJIEMBI JUTSl PELICHUS B KU3HEHHBIX U YYEOHBIX CHUTYaIUsX, UCTIONb3Ysl OMOJOTHYECKUE
3HaHUS;
OPUEHTUPOBATHCS B PANIUYHBIX MOJIX0JaX MPUHITUS pelIeHUN (MHAUBHUIYaIbHOE, IPUHATHE PEIICHHUS
B I'PYIIIE, TPUHATHE PEIICHUHA TPYIIION);
CaMOCTOSITENIbHO COCTAaBJIATh AJITOPUTM PEIleHUs 3aauu (WM ero 4acTh), BBIOUPATh CIIOCO0 pelieHus
yueOHOM OMOJIOTHYEeCcKOl 3a/lauu ¢ y4€TOM HMEIOIIUXCSI PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATH IIpe/jlaraéMble BApUAHThI PELLICHUN;
COCTaBJIATH IUIaH ACUCTBUM (IUIaH peanu3aliyd HaMEUEHHOI'O ajlrOPUTMA PEIIECHUs), KOPPEKTUPOBATh
MIPEJIOKEHHBI QJITOPUTM C Y4YETOM IOJyYEHHUS HOBBIX OHMOJOTMYECKMX 3HAaHUH 00 H3ydaeMoM
OMOJIOTHYECKOM OOBEKTE;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.
CamokoHTpOIIb (pedaekcus):
BIIQJIETh CIIOCOOAMH CaMOKOHTPOJISI, CAMOMOTHUBAIIUU U peIIeKCUH;
JaBaTh aJIEKBAaTHYIO OLICHKY CUTYallU U IpeJyiaraTh IiaH e€ H3MEHEHNUS,
YUUTBIBaTh KOHTEKCT U MPEABHIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHHKHYTH IPH PELICHUH y4eOHON
OMOJIOTHYECKOH 3a/1a4H, aTalTHPOBATH PEIICHNE K MEHSIOMIUMCS 00CTOSATEILCTBAM;
OOBSICHATh TPUYUHBI JOCTHKCHHUS (HEIOCTHIKCHHS) PE3YJIbTAaTOB JEATEIBHOCTH, [1aBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY, YMETh HAXOAUTh MO3UTUBHOE B IIPOU30LIEICH CUTYallUH;
BHOCHUTh KOPPEKTHUBBI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, U3MEHUBIIMXCS CUTYallUH,
YCTAHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYTHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YNbTAaTa LENH U YCIOBUAM. DOMOLNOHAIBHBIN HHTEIIEKT:
pa3nuyath, Ha3bIBaTh U YIPABIATH COOCTBEHHBIMU IMOLIUSAMHU U IMOIUSIMU
APYTHX,
BBISIBIISITH M @aHAIM3UPOBATH MPUYNHBI AIMOITHIA;
CTaBUTh ce€051 HA MECTO JIPYroro 4eJIoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHUS JIpYroro;
PEryiIupoBaTh Crocod BRIPAKEHUS SMOLIMH.
[Ipunstue cedst u Ipyrux;
OCO3HAaHHO OTHOCHUTBCS K JPYTOMY UYEJIOBEKY, €T0 MHEHHUIO;
MIPU3HABATH CBOE MPaBO Ha OMIMOKY U TaKOe K€ MPaBo Jpyroro;
OTKPBITOCTh ce0e U JPYTuM;
OCO3HABaTh HEBO3MO>KHOCTh KOHTPOJIMPOBATh BCE BOKPYT;
OBJIAJIETh CHUCTEMOM YHHBEpCaJbHBIX Y4YEOHBIX PETyJISTUBHBIX IEHCTBHI, KOTOpas oOecreunBaeT
(hOpMUPOBAHHME CMBICIOBBIX YCTAHOBOK JINYHOCTU (BHYTPEHHSSI MO3ULUS JTUYHOCTH), M KU3HEHHBIX
HAaBBIKOB JINYHOCTH (YIpaBlieHUsI COOO0M, CaMOIMCIUTUIMHBI, YCTOWYUBOTO [TOBEACHMUS).
[IpenMeTHbI€ pe3yabTaThl OCBOEHUS TpOorpaMMbl B mo3HaBarenbHOM (MHTEIUIEKTYalbHON) cdepe:
NpUOOpETeHHEe ONbITa HCHOJIb30BAHUS METOA0B OWOJNOTHYECKOM HayKd C LEelbl0 M3Y4YeHUs
OMOJIOTHYECKUX OOBEKTOB, SBJICHUN M MPOLECCOB: HAOIIOIEHUE, ONKUCAHKUE, IPOBEICHHE HECIOKHBIX
OMOJIOTHYECKUX OIBITOB U SKCIIEPUMEHTOB, B TOM YHUCIIE C UCIIOJIb30BAaHHEM aHAJIOTOBBIX U ITUPPOBBIX
OMOJIOTHYECKUX TPHOOPOB U MHCTPYMEHTOB;
(dbopMUpOBaHHE YMEHMSI UHTETPUPOBATh OMOJIOTMYECKUE 3HAHUS CO 3HAHMSIMH M3 JIPYTHX Y4eOHBIX
npeameToB (pusnuku, XxumMun, reorpaduu, UCTOPUH, OOIIIECTBO3HAHUS H T. 11.);



O dbopMupoBaHHEe YMEHUH peliaTh y4eOHbIe 3aadl OMOJOTHYECKOrO COJEp>KaHUsl, BBISBISATH
IIPUYMHHO-CJIEICTBEHHBIE CBA3HM, IPOBOAUTH KAYECTBEHHbIE M KOJIMUYECTBEHHBIE pAcCyeThl, JEJIaTh
BBIBOJIbI HA OCHOBAHUH NOJIyYEHHBIX PE3YyJIbTATOB;

O dopMHpoBaHHE YMEHHS IUIAHUPOBATh y4yeOHOE HCCIEJOBAHHE WM TPOCKTHYIO padoTy ¢
YYETOM IMOCTABJICHHOM 1eTH: (POPMYIHPOBATH MPOOIIEMY, TUIIOTE3y M CTaBUTh 337a4l UCCIICIOBAHMS,
BBIOMpATh aJ€KBATHO MOCTABJICHHOW IIEJIM METOMbI, JIeJIaTh BBIBOJBI IO pE3ysibTaTaM HCCIEeI0BaHUS
WJIH IPOEKTHOM JESATEeIbHOCTH;

0 dbopMHupoBaHHEe WHTEpeca K yriayOJeHWI0 OWOJOTHYECKUX 3HaHUK (mpeanpoduiabHas
MIOATOTOBKA U MpodeccuoHallbHas OpUEHTALMsI) U BBIOOPY OMONIOTHH Kak MPOQHILHOTO MpeaAMeTa Ha
CTYIEHH CPEIHET0 MOTHOr0 00pazoBaHus I Oyaymiel mpodeccnoHaIbHOM e TeNbHOCTH, B 001acTH
OMO0JIOTUHU, MEAULIMHBI, SKOJIOTHH, TICUXO0JIOTUH, BETEPUHAPHHU, CETTLCKOTO X03AHCTBA;

O BJIAJICHNE HAaBBIKAMH pPAa0OTBI C HMHPOPMALMEH EeCTECTBEHHO-HAYYHOTO COACp KaHUS,
MIPEJICTABICHHON B pa3HOW (opMe (B BUJIE TEKCTa, TAOJMYHBIX JAHHBIX, CXEM, TPapUKOB, TUATPaAMM,
Mojieniel, n300paXkeHui ), KpUTHUECKOTo aHalIn3a HH(OPMAIIMK U OLIEHKH €€ JOCTOBEPHOCTH;

O YMEHHE HWHTErpUpOBaTh OMOJOTHYECKHE 3HAHMS CO 3HAHUSMU APYTrUX Y4eOHBIX MPEIMETOB;
MHTEpEC K yriayOleHnio OMOJOTHYEeCKUX 3HAaHUM M BEIOOPY OMONIOTHHU Kak MPpOo(HILHOTO mpeaMeTa Ha
ypOBHE cpenHero odmiero obpa3zoBaHus Wi Oynyiield npodeccuoHaNbHON AESITeNbHOCTH B 001acTH
OMOJIOTUH, MEIHUIINHBL, YKOJIOTHH, BETEPUHAPHH, CEIIbCKOTO XO3SHCTBA, MHUILIEBONW MPOMBIIIICHHOCTH,
IICUXOJIOTMH, UCKYCCTBA, CIIOPTA - UMETh YETKUE IPEJICTABICHUS O MAaTEPUATUCTHUYECKON CYIIHOCTU
TCHOMOB JKHBBIX OPTaHU3MOB U PETYIISALNIO UX PaOOTHI;

O 3HaHHME OCHOBHBIX (DAKTOPOB OKPY’KAIOIIEH Cpe/ibl, BAUSIOUIMX HA Pa3BUTHE U CYLIECTBOBaHUE
KHMBBIX OPIaHU3MOB, aJaNTalui K (pakTopam OKpyXkarolei cpebl,

O 3HaHUE OCHOBHBIX IOJIX0/10B OMOTEXHOJIOTHH, UCTIOIb30BAHUS €€ IOCTUKEHUI B COBPEMEHHOM
KHU3HU YeJIOBEKa, 0COOEHHOCTH HCIOJb30BAHUS JKUBBIX OPraHU3MOB Il MPOU3BOJCTBEHHBIX HYX[
YeJI0BEKa;

O 3HaHUE OCHOBHBIX IIOIXOJOB CEJEKIUM M OWOTEXHOJOTMH KYJIbTYpHBIX pacTeHHUH,
XapaKTepu30BaTh T'CHETUYECKH MOIU(PHUIMPOBAHHBIE PACTCHHUs, OINEPUPOBATH  TOHSATHSIMHU,
rudpuansanusi, OTAajlieHHas THOpuAM3alMs, UCKYCCTBEHHBIM OTOOp, rereposuc, TpaHchopmanus,
MyTareHe3, TeHeTHYECKOe PEJaKTHPOBAHHUE;

O NOHMMAaHUE MOJIEKYJSIPHBIX MEXaHM3MOB peajM3alMi HACJEACTBEHHONM HWHpOpMaluu Hu
yMEHHUE CBOOOHO ONepUpPOBATh OCHOBHBIMHU MOHATHIMU MOJIEKYJISIPHOM OMOJIOTHU M €€ COBPEMEHHBIX
HampaBJIeHUN — reHOMHUKH, METareHOMUKH, IPOTEOMUKH;

O 3HaHUE OCHOBHBIX 3a00JICBaHUN 4YellOBEKa, MEXaHU3MOB HUX pa3BUTHS, cHocobax HX
JMAarHOCTHKH U JICYCHHUS;

dbopMHpOBaHHE YMEHHWS WCIOJIH30BATH IMOHATHUIHBIN ammapar W CUMBOJIUYECKUH S3BIK TCHETHKH,
rpaMOTHOE TIPUMEHEHHE HAy4YHBIX TEPMHHOB, TIOHSTHHA, TEOpUH, 3aKOHOB Ui OOBSICHEHUS
HaOJIt0/laeMBbIX OMOJIOTUYECKMX OOBEKTOB, SBJIEHUH U MPOLIECCOB, IO3BOJSIOUIMX 3aJI0KUTh
(yHIIaMEHT HAy4YHOT'O MHPOBO33PEHUSI.

B nieHHOCTHO-OpHEeHTalMOHHOI chepe:

3HaHUE, YTO MPUMEHEHHE COBPEMEHHBIX TE€XHOJIOTHI MOJEKYISIpHONH OMOJIOTHU MO3BOJISET YCIEUIHO
pemaTh Takue 371000HEBHBIE MPOOJIEMBbI, KaK OXpaHa OKPY)KAIOLIeH Cpenbl, COXpaHEHHE 3JI0POBbS
YeJI0BEKA, KOHTPOJIb U BOCCTAHOBJIEHUE DKOCUCTEM.



TemaTuyeckoe MIAHMPOBAHUE.

Monynp «Kak >KMBOTHBIE U PAacTEHMsI MPUCIIOCAONIMBAIOTCS» (IBOJIIOLMOHHAS IKOJIOTUA) 5-6 Kilacchl

(34 gaca)

Tembl OcHoBHOE cojJiepKaHue JlesITenbHOCTh HIKOJIbHUKOB

1. Mpg1 uccaenyem | CBoiicTBa M CTpO€HHME  KHUBBIX | McciaenoBarenbckue — paboThI

JKUBbIE O0BEKTHI (6 U) OopraHu3MoB (cTpoeHue kieTku). Bun, | «Bce nu  (cuHMIB, Oenkw,
0oco0b — OpraHusM Kak eJuHas Oepessbl U
cucrema. Ananranuu T.J.) OAMHAKOBHIE?
(nmpucnocobiienus). [lonstue | ®otokBect».  IlpakTuueckas
roMeocTasa  JKMBOIO  OpraHusMa. | pabota

CriocoObI ero moJiaepKaHusl.

OrpanudeHuss MOPQOJIOTHUECKUX U
(DU3HOTIOTMYECKIX aZanTarui.
[Touemy opraHu3Mbl HE CTaHOBSITCS
OECKOHEYHO OOJIBIITUMM, MaJICHbKHUMH,

«CocraBisieM KHUTY PEKOpAOB
pacTeHUii U )KUBOTHBIX HAIIETO
Kpas».

KHUBBIX OPTaHU3MOB K aOMOTHYECKUM
¢bakTopam. ITpucnocobnenus K
OCHOBHBIM aOMOTHYECKHM (haKTOpam:
TeMIIepaTypa, BIAXKHOCTb U CBET.

BCESTHBIM.
2. Binsiaue | @aktopsl OKpY’Karoleu cpensl | [IpakTudeckoe 3aHsATHE
OKpYyXaromie cpeasl Ha | (aOMOTHYECKUE, ouorudeckue, | «L[Ber u temno» (KyOWKHU Jbaa
KHUBBIE OpraHu3Mbl (12 | aHTPONOTEHHBIE). [Tpumeps! | B3BECUTH, MOJIOKUTh B YaIIKH
) abMOTHYECKUX ¢dakTopos, | [letpy  Ha  pa3HOLBETHYIO
OKa3bIBAIOLINX OCHOBHOE BJIMsHME Ha | Oymary, dyepe3 30 MuHyT
KHU3HEIEATEILHOCTh KHUBBIX | B3BECHTh  3aHOBO —  KTO
OpraHU3MOB:  TeMmIlepaTypa, CBET, | ObICTpee pacTasii).
BII&KHOCTb. Ocuousie | [IpakTudeckoe 3aHsTHE
3aKOHOMEPHOCTH  TpHUCTOcoOseHus | «4To pacTBopsieTcss B BOJAE»

(3KCTIEpUMEHT
«Knakun
[TpakTHyeckoe 3aHsATHE
«Auddy3us BemecTB B BoOJE

TIOMY).

(pacTBOpEI)»,

«/IB>keHne  pacTBOpOB MO
LBETKY.

[IpakTHueckoe 3aHsATHE

«Jlen IJIaBa€eT B BOJIE
(aficOepru, 3aMep3aHue
BOJIOEMOB)».

IIpaxkTrueckoe 3aHsATHE
«Jlen npu 3amep3anuu




pacmmpsieTcss»  (paspylicHue
KamHs  (TIOYBOOOpa3OBaHME),
3amMep3aHue KJIETOK).

HpaKTqucxoe 3aHATUC

«IIly6a» (kyOuKu h11:9i ¢:1
3aBEpHYTH B pa3HbIil
MaTepua, B3BECHTD).
[IpakTuueckoe 3anaTue

«ITurmeHTHD) (MOXHO
pa3aenuTh Ha BaTMaHe

KpacuTenu u3 GJIoMacTepoBy.
[IpakTrueckoe 3aHsaTHE
«Kak >KMBOTHBIE IIIaBalOT B

BOZIE» (OkcriepuMeHT c
MTUATICTKOM ).

HccnenoBatenbckue  pabOThI
«Bmussaue  cBera  (Teruia,

BJIQ)KHOCTH, COCTaBa I10YBbI)
Ha pPAaCTEHUs B €CTECTBEHHBIX
WIH HCKYCCTBEHHBIX

YCIOBHSX» (HA TOCTYITHOM

MaTepuaie).
3. B3anmopencreusa | buornyeckue ¢dakropsl. | MccnenoBarenbckas — pabora
KHUBBIX OPraHU3MOB (4 4) | 3aKOHOMEPHOCTH pasButus | «HaGmoneHus 3a
MEKBHJIOBBIX B3aHMOOTHOILICHUH. B3aMMOOTHOLIEHUSMH

Koapomronus (XUIIHUK-KEPTBa;

Mapa3uT-X0351H) DBOJTIOIIHS
cTpareruii TOOBIBAHUSI THIIIH.
Bunpr-

IIepedyens pacTeHuii- BpeauTenei.

COI_II/IaJ'IBHOCTL. BCCJICHIIbI.

KUBOTHBIX TIpU  JTOOBIBAaHUH
Uy (KOPMYIIKH JUTsl TITHII,
JUISE TOPOACKUX WIIM CEITBCKUX
KUBOTHBIX). BeO- kamephi».
HccnenoBatenbckas pabota
«Pacmpoctpanenue
BUJIOB-CHHAHTPOIIOB B HaIIeH
MECTHOCTH»

4. YenoBek B KU3HU
pacTeHU W KUBOTHBIX?

(64)

AnTponorennsie  Qakrtopsl. [IpaBaa

JIU, 4TO HepBO6BITHI)Ie JJFOAU KWW B

rapMOHUU c MPUPOIOH.
OnomaliHMBaHUE W HpUPYUYCHUE
KUBOTHBIX W  pacTeHUW. 3auem

cracaTh BBIMUpPAIOIIME BUBI, KaK 3TO
nenatb. KynbTypHble pacTeHHs M HX
nukue mpenku. [louemy BaxHO HX
COXPAHSITh.

Pa3nooOpasue KyIbTypHBIX pacTEHUM
U UX 3HAYEHUE B JKU3HU YEJIOBEKa.
Kpacnast xuHura Baiield TeppUTOpHUHU.

[IpakTuueckas pabora
«Pa3HoOOpazue  KymnbTypHBIX
pacTEeHUl B BAIlIEM PETHOHEY.
HccnenoBatensckas ~ pabota
«Bnusiaue aHTPOIIOTEHHBIX
¢bakTopoB Ha pasBuTHE
pacTeHui B
rOpo/ie/HaCEeICHHOM ITYHKTE.
DKCKypcHsi/TIpakTHIecKast
padora «OOIIT B

peruone  —

BaIlleM
YHUKAJIbHBIE
OOBEKTHI PUPOJIBIY.




Oco60 oxpaHsieMble TEPPUTOPHH,
3anoBeHUKHA Poccuu u mupa.

5. DKOJIOTUYECKUE HHUIIA

(6 1)

buocdepa — omgHa u3 BaKHEHIIHUX
Yro
«OKOJIOTMYECKHE HHUIIU» U KaK OHHU
hopmupyrorcs? dopmMupoBaHUe
3HAHUI o OMOpa3ZHOOOpa3UI0
MOBEIEHYECKUX

000JI04YEK 3emid. TaKkoe

KU3HEHHBIX  (OpM,
MpUCTIOCOOTICHUH, MOTUPUKAIIOHHAS
W3MEHUYUBOCTH (Ha 0a30BOM YpOBHE).
PacturenbHple cooOmiectBa W UX
THIIBI.

PasButne u CMEHBI PaCTUTEIBHBIX

COOOIIIECTB.

HccnenoBarensckue  padOTHhI
«DKOJIOTHYECKHE HUIIHA
BOKpyr TeOs — OIlMCaHue
(dhakTOpOB OKpYy>Karoleu
Cpeab».

HccnenoBarenbckue paboOThI
«DeHOJIOTrNYECKIE
HAOJIIOIEHUAY.

Monynb «OCHOBBI pacTEHUEBOJICTBa» 7-8 Kiacchl (68 yacoB)

Wctopusi pa3Butus arpoXuMHUECKHUX
3HaHui (pabotel M.B. JlomoHOCOBa,
1O. JIubuxa, Byccenro, B.B.
HokyuaeBa, K.A. Tummupszena, [1.A.
Kocrtoiuena, JI.H.

Temsbl OcHoOBHOE coJiep>KaHre JleATenbHOCTh IKOJIbHUKOB

Tema 1. Bseaenue B | Urto-Takoe pactenueBoacTBO: | [IpakTrueckas paboTa

pacTeHueBoACTBO (2 ) OCHOBHBIE (pakTophl BhIpamuBanus | «bouka JIuOuxay.
pacTeHui.

[IpstHUIIHKUKOBA U 1Ip.).

Tema 2.
ATpOTeXHUYECKUN
AKCIIEPUMEHT (6 )

[IpaBuna nocTaHOBKU
arpo3KCIepUMEHTOB.
[TocTaHOBKA SKCIEPUMEHTOB C
pacteHusiMu. BbiOop TeMmsl,
COCTaBJICHHE TUIIOTE3bl, LIEJTU U
3a/1a4 dKCIIEpUMEHTA 110
BBIpAIIMBAaHUIO PAaCTCHUHN B
KOHTPOJIMPYEMOU cpefe.
KoHnTpoau, moBTopHOCTH,
IIPOBEJIEHUE IKCIIEPUMEHTA.
[InannpoBaHue dKCIIEPUMEHTA.
Onenka pe3ynbTaToB
9KCIIEPUMEHTA.

OcBoeHHE TEXHOIOTHH
KpYIJIOTOJIMYHOTO BBIPAILIMBAHUS
cajlaTOB U MUKPO3€JICHH B
KOHTPOJUPYEMBIX

HccnenoBarenbekas
pabota «PakTopsl,
BIUSIOIINC HA
popacTaHue ceMsH (poct
MIPOPOCTKOB)».
[IpakTuueckas pabora
«COop yCcTaHOBKH ISt
BbIpAIlMBaHUs pAaCTEHUH B
KOHTPOJIUPYEMBIX
YCIOBHUSAXY.




HNCKYCCTBCHHBIX YCJIOBHAX.

Tema 3. Ponb
XUMHUYECKHUX
AJIEMEHTOB B
IIUTaHUU PACTCHUN

(20 u)

Bopa. Pacteop. BeITskka.
AHVOHBI, KATHOHBI,
3JIEKTPOINPOBOJHOCTh U pH
pactBopa. Posib xumMuueckux
3JIEMEHTOB B TUTAHUU PACTCHHI.
[TonydyeHue nuTaTenbHbIX
BEILIECTB PACTECHUSIMH.

Y n006peHus: opraHn4eckue,
MHUHEpaJbHBIE,
MuKpoOuonornyeckue. Turbt
UTaHus pacTeHui. Bo3aymuoe
1 MUHEpajbHOE (KOPHEBOE)
MUTaHue pacTeHui. TpaHcnopt
MUTATEJIbHBIX BEILIECTB
pacTEeHHI: BOCXOASAIINAN 1
HHUCXOJALINN TOK. BakHeimme
KamnuitHele, pochopHbie U
a30THBIC yI0OPEHUs, UX
cBoiicTBa. [IpocTeie U Cl0XKHBIE
yaoOpeHusl.

Pocr u pasButHe pacteHui:
JTanbl OHTOT€HE3a, (DaKTOPBI,
BIIMSAIOIINE HA POCT PACTEHUI:
CBET, TYCTOTa MOCAI0K, TUTAHUE,
cyocrpar.

Oco0eHHOCTH MUTAHUS

[TpakTuyeckas pabora
«CXeMbl MUTATEIbHBIX
pactBopos. Pacuer 103
ynoOpeHui s
IIUTATENbHBIX PACTBOPOBY.
[TpakTuyeckas pabora
«IIpaBwiia cMemIMBaHusA
ya00peHui»
[IpakTuueckas pabora
«IIutanue pacTreHui:
TEXHOJIOTHS
MIPUTOTOBJIEHUS
MUATATEIbHBIX PACTBOPOB
JUISL pa3HBIX KYJIbTYp».
[IpakTuueckas pabota
«MOHHATOPUHT
MUHEPAJILHOTO MUTAHUS
pacTeHun».
[IpakTuueckas padbora
«PacturenbHas
JMarHOCTHKA.
HccnenoBarenbekas
pabota «OrneHka
COCTOSIHMSI KOMHATHBIX
pacTeHui, paCTeHUI Ha
LIKOJIBHOW TEPPUTOPUH,




pacTeHuii a3oToM. A30T U €ro
3HAQ4YCHHUE B )KU3HU pacTteHui. PopMsl
a30Ta U UX MPEBpalICHUE B IIOYBE.

Hctounuku ¢ochopa s pacTeHus.

3HadeHHe dbocdopcoaepranmux
COCTUHEHUN B KJIETKE. Ponb
MaKpO3PTHUUECKUX COeTMHEHU N

(dhocdopa B 3HEPreTHIECKOM OOMEHE.

Brnusnue kamus Ha  (U3MYECKUE

CBOICTBA MPOTOIIA3MBl, Ha
(hepMEeHTHI YIIIEBOJOPOTHOTO OOMEHa,
cuHTE3 OEJIKOB U Jp.

Pounb kanusi B mojiepykaHuM MOHHOTO
OamaHca B TKaHAX, B Ipoleccax
camoperyisinuu.  PeryisitopHas
CTPYKTYpOOOpa3zoBaTebHast poJIb
KaJblMsl. Yd4acTue B 0Opa3oBaHUM

KJIETOYHOM CTEHKH, TMOJJACpKAHUU
CTPYKTYphI MEMOpaH U PEryJsIus uX
MPOHUIIAEMOCTH. 3HAYEHUE MarHus B

MeTa0oJIn3Me PACTCHHIA.

Marnuii B cocraBe Xjopoduiia,
CXOZCTBO xJiopoduiia u
reMOrjJo0MHa Kak  CBUJETENbCTBO

€MHCTBA OPraHUYECKOTO MUpAa.
Cepa 1 ero OCHOBHBIE COEIMHEHUS, UX
poiab B CTPYKTYPHOW OpTraHHM3alnHu
KJIETKH, YYacTHE€ B OKHCIUTEIHHO-

BOCCTAHOBUTCIIbHBIX peakuugax
MWUKpPOAIIEMEHTHI.

[IpencraBnenus 0 poiu
MHUKPOJIEMEHTOB B METabOJHM3Me
pacTeHHIA. OcobenHoctu
IMOCTYIIJICHUA MHKPOIJICMEHTOB B

pacTeHus.
CuHeprusm 1 aHTaroHU3M

yCTaHOBKa MPUYNH
IMATOJIOTUYECKUX  COCTOSHHUIA
(Ipu HATTUYUK)».

HccnegoBaTenbcKas paborta

«OI_IGHKa BJIMAHUA PA3JIUYHBIX

AJIEMEHTOB  Ha  COCTOSIHHE
pacteHui (cocTaBienue

Pa3IMYHBIX TOJAKOPMOK ).

3JIEMEHTOB MUTAHUSI paCTCHHIA.
PacturenbHas qUarHOCTUKA U METOIBI
UICHTH(PUKAIIUN HEAO0CTaTKa/U30bITKA

QJICMCHTOB ITUTAaHUS.




Tema 4.
pocTa pacTteHuid. 3ammTa

Perynsropsl

pactenuii (4 1)

IlonaTne o0  perymaropax pocra
pactenuii. CTUMYIIATOPBI pocTa
— (UTOrOpMOHBI (aykcuHBlI,
ruO0epeIUTHHBI, UUTOKUHUHBI).
HMHrubéuTopsl pocta pacTeHHI:

npupoaHbie (aOcuu3oBas KUCIOTa U

HEKOTOpble  ()EHOJNbHbIE  BEIECTBA
(uxymapoBas, KOpHUYHasl,
CAJINLIUIIOBASI KMCIIOTHI).

CUHTETHUYECKUE (MopakTUHBI,
peTapaaHThl, nedonuanThl,
JECUKAHTBHI, repOuIUIbI).
OUTOMOHUTOPUHT U OLIEHKa

coctosinusi pacteHuid. CoBpeMeHHbIE
CIocoObl MOHUTOPHUHTA.

3ammTa pacTeHUM OT BpeAUTENCH:
OCHOBEI OMOMETO/IA.

[TpakTuyeckas pabora
«DUTOMOHUTOPUHI M OLICHKA
COCTOSIHUS pacTeHUN.
CoBpeMeHHbIE CIIOCOOBI
MOHUTOPHUHIA».
HccnenoBatenbckas pabora

«BnusiHue
reTepoayKkCUHa

Ha IIpopacTaHue

(poct Ha
pa3HbIX CTagusiX, B pa3HBIX
YCJIOBHSIX)  Pa3iIMYHBIX
pacTeHU».
[IpakTuueckas pabota
«MHCekTapuu: mnpaBuia U
YCIIOBHS pa3BeaeHUs

ITOJIC3HBIX HACCKOMBIX).

Tema 5. Bonnas,

necyaHasds M IIOYBCHHAasA

KYJIbTYpHI, ux
IIPUMEHEHHUE B
BBIPAILMBAHUYU PACTCHUM.
®dusnonorus  pacTeHUu
(8 1)

Bongnasd, mecuaHas U IOYBEHHAas
KYJbTYpHI,

BbIpAILIMBAaHUU PACTCHUM.

UX  NpPHUMEHEHHE B
IIpoBenenue Boabl B KOpHE M cTeOe
pacTeHui.

BoIHBI pexXUM pacTEHUN: CTpOEHUE
YCTBUIL: (DAKTOPBI, BIMAIOLIME Ha UX
packpbiTUE U 3aKpbiTHE. 3HAYEHUE
MEXaHMW3Ma peryjJsiiud  HUCIapeHus

BJIaru paCTCHUCM.

[IpakTnueckas padbora
«KopHueBoe JIaBJICHUEY.
[IpakTnueckas padbora
«IIpurorosienue
YCTBUI]  METOAOM
HccnenoBarensckue

«Bnnauue

npenapara
CIICTIKA».
paboThbI
YCJIOBUU

CoJepKaHUs  pacCTeHHH  Ha

KOJMYCCTBO YCTBbUI».

[IpakTnueckas pabora

@oTOoCHHTE3 — YHHKaIbHBIM Iponecc | «DyHKIMOHaIbHASA

pactenuil. TemHOBas u cBeToBas (asbl | AUATHOCTHKA  PACTEHUH 110
¢doTocuHTe3A. AKTUBHOCTH XJIOPOIUIACTOB.
3nauyenue ¢QotocuHTe3a ans xKUBBIX | MccnenoBarenbckas — paboTa
OpraHU3MOB. ®daxkTopsl pocta | «Onpexnenenue xjaopodumia A
pacTeHui:  BO3AyX M adpauusd. | U b,

Ilon3zemMHOe  nBIXaHHME  pPAcCTEHMi: | OLICHKA

COCTaB MIOYBEHHOTO

BO3/lyXa, ra3000MeH. ['a3000MeH

npu 6ecriouBEHHOM ¢doTrocuHTETHYECKON

BbIpallluBaHHUH.

AKTUBHOCTH PAaCTEHUH U
(bakTOpOB, BIMSIONINX Ha
HEe.

[TpakTruyeckas pabora
«Aspanus, CO2 n O2.
JlpIxaHue pacTeHHIN».
[TpakTrueckas padota
«/IpIxaHue pacTeHUN:




OIICHKAa HMHTEHCUBHOCTH
JbIXaHUsl PACTCHUI U
IIJIOJIOBY.
UccnenoBatenbckue
pabotsl «BnusHue
crioco0a BBIpAIIMBAHUS
(cocTtaBa nuTaTEIHLHOM
CMECH, CXEMbl BHECCHHS])
Ha POCT U Pa3BUTH
Pa3IMYHBIX PACTCHUI.

Tema 6.
KynbpTypHBIE
pacTeHusl.
CoBpeMeHHbIE

ACTIEKTHI CEJICKIIUU
(20 )

Kak genoBek cTan ucroiab30BaTh
pactenusi? CBs3b pa3BUTUSA
IMBUJIM3AalMU YEI0BEKA U
OJIOMallTHUBAHUSI PACTEHUU.
JlomecTukanus.
HacneactBeHHOCTD M
W3MEHYMBOCTh — OCHOBHBIE
CBOMCTBA XUBBIX OPTaHU3MOB.
N3menunBocTh. Buabl
U3MEHYUBOCTb.

I'en —marepuanbHbIl HOCUTED
HACJIEICTBEHHOCTH U
U3MEHUYNBOCTU. HyKilenHOBBIE
KUCIOTHI. JIokanu3anus
FEHETUYECKOT0 MaTepraia B
KJIeTKe. [leneHne KIeTok.
Permukarus JIHK. OcHoBHas

JI0rMa MOJIEKYJISIPHOM OMOJIOTHH.

Tpanckpunuus. TpaHcisanus.
Myranumu.

DddekT OyTHIIIOUHOTO
TOpJIBIIIKA U TEHETUUECKOE
pasHooOpasue. Uto Takoe
reH0aHk? 3aueM coOXpaHsTh
TEHETUYECKUE PECYPCHI
pactenuii? OCHOBHBIE CIIOCOOBI

Huckyccus
«/lomecTukarus, Bce Jin
pacTeHHs U KUBOTHEIE,
KOTOPBIE KHUBYT PSIIOM C
YeJI0OBEKOM UM
OJIOMAIIHUBAIOTCS?
MOoO>HO 11 cUUTaTh
TapakaHa OJJOMalTHEHHBIM
KUBOTHBIM?).
[IpakTuueckas pabora
«MoauduxanmoHHas
W3MEHYHBOCTD (JIUCTBA,
UTOJIKH C OJTHOTO
TIEpeBa)».

[IpakTnueckas pabora
«I'eH — HHCTpYKLHS IO
cOopke kiIeTku (Ha Oucepe
WA KOHCTPYKTOPE ).
[IpakTnueckas pabora
«MyTtanus Ha Oytepopose
(J1r0601 00BEKT U3
npeabIayIei paboTsl, e
W3MEHEHUE UHCTPYKITUU
NpUBEJET K U3MEHEHUIO
BHEIITHETO BHJIa
00BeKTa)».




COXpaHEHHs TEHETHUYECKUX pPECypcoB
pacteHuii (ex situ u in situ).

3nauenue pabor H.M. Baswmiona.
3aKOH rOMOJIOTMYECKUX PSIIOB.
LeHTpbl IPOUCXOKACHUS KYIbTYPHBIX
pacrennii H.M. BaBwioBa u IL.M.

KykoBckoro.  OCHOBHBIE  METOMbI
cenekuuu. ['mbpuamsanus. DopMbl
orbopa. OCHOBHBIE  HaIpaBICHHS

CENIEKIIUH: YIyUIIeHUE YpPOXKAHHOCTH,
YCTOMYMBOCTH K OHOTHYECKUM H
abnoTnyecknM (hakTopam.

Ecte 1m  xu3Hbp B mpoOupke?
buortexnonorus KYJIbTYPHBIX
pacTeHui.

Kak YeIIOBEK MO>KET
MoaAU(pUIIUPOBATH pactenus?
I'enernueckoe pelaKkTHpOBaHUE.
CoBpeMeHHbIE TTOIXO/IbI U
TOCTHKCHUS TCHETHYECKOTO

pEIaKTUPOBAHUS PACTECHUN.

[Ipaktuyeckas pabora 1O
rpynnamMm «OTKyaa Ha Halmx
CTOJIax
(bPYKTBI/OBOIIH/3IIAKI.
ITpakTnyeckas pabora
«BpIpammBaem Kaxk

MPOBECTU  CKpEIIMBAHHUE

rOpOX.

ropoxay.
pabora
«BpIlpamuBanue pacTeHUil B

HccnenoBarenbekas
pooupKe» (MOXHO
BOCIIOJIb30BaThCSI
pe3ynbTaTamMmu
IKCTIEPUMEHTOB
COCTaBJICHHIO

MpeAbLIYIINX
(0]
MMUTATSIBbHBIX
PacTBOPOB VISl PACTCHHMIA).
[TpakTrueckas pabota
«["enoMHLIE HOXHHIIBI
(MonenupoBaHue

cucrembl CRISP-Cas)».

paboTsl

Tema 7. PacturenpHas

HanmzemHple U IIOJ3€MHBIE OpraHbl

ITpakTnyeckas pabora

npoaykius (8 u) pactenuil. [lober u Bunonsmenennsiii | «IIpenensHo JOITYCTHMBbIE
nober pacTeHui. Cnoco6wr | konnentparmun ~ (ITAK) u
Pa3MHOXKEHHUS PaCTEHUH. METO/IbI KOHTPOJIS
[lonsiTve o0 KauecTBE MPOJIYKTOB | OE30MACHOCTH PACTUTENIBHBIX
nutanus. IlpobmeMbl KOHKYpEHIMH | IPOAYKTOB MTUTAHUS.
OTEUYECTBEHHbIX MPOAYKTOB NnuTanus ¢ | MccnenoBarensbckas  paborta
uMnopTHbIMH. Jloructuka noctaBku u | «OneHka KayecTBa
CpPEICTBAa COXPAHEHUS MPOILYKTOB | BBIPAIIEHHON  MHMKPO3EIEHN
MUTaHUS. (mubo  cBos, ywmbo U3
Mukpo3eneHs: 10JIE3HOCTh U | Mara3uHa). [IpakTuyeckas
TEXHOJIOTHSL. pabota
XWMHYECKUN  aHamu3  NOpOAyKUuH. | «MeTonbl OIEHKM KadecTBa
OcHOBBI CHEKTPO(HOTOMETPHUH. | PACTUTEIBHOM MIPOTYKIINH:
[ToTenunomeTpus. XpaHEHHE U  COXPAHHOCTb
Xpomarorpadusi. MUTATENIbHBIX BELIECTB» (IO
JOCTYITHOMY 000PYIOBaHUIO).
Uccnenosarensckas
pabota «OnpeneneHue
BUTaMHUHA C METOIOM
o0OpaTHOTO  TUTPOBaHHUSI B

wiofax Ha pa3HOM
(cocobe) xpaHEHUs.

CpoKe




Mopyns «buotexnomnorusy» 7-8 kmaccel (68 yacoB)

TeMmnl

OcHoOBHOE coaepKkaHue

JlesiTenbHOCTh MIKOJIBHUKOB

Tema 1. buorexunosmorus
(4 9)

Tloustue OHOTEXHOJIOTHH. 3auem
YEJIOBEKY OHMOTEXHOJIOTHH, B YeM HX
MPEUMYIIECTBO  TIEpe.

OCHOBHEIE

XUMHAYECKAM
CUHTE30M. OMO0OBEKTHI
OUOTEXHOJIOTHU: MPOMBIIIIICHHBIE

MHUKPOOpPTraHU3Mbl, KJICTKHM W  TKaHU

pacTeHui, JKUBOTHBIX W  YEJIOBEKA,
OMOKaTaIn3aTopHI.

Coipbe 11 OMOCHMHTE3a M OLIEHKa €ro
OMONIOTHYECKOH LIEHHOCTH.

OCHOBHBIE MCTOYHUKH yriepoaa, as3ora,

dbocdopa, MHKPOIJIEMEHTOB.
HccnenoBanne  HOBBIX ~ MCTOYHHKOB
CBIPbS (BKITIOUAst BOIIPOCHI ero
MIpeIBAPUTEIILHON 00paboTKN),

pa3paboTKa HOBBIX IMHUTATEIBHBIX CPEIl, B

TOM HHUCJIIC BKIIOYAarOIIMuX
6I/IOCTI/IMy.]'I$ITOpI>I U JApYrue 3SJICMCHTHI
YIIpaBJICHHUA U OIITUMHU3AUHA ITPOLIECCOB

OMOCHUHTE3a. Metoast OIITUMU3AINHN

MUTATCIIbHBIX CPEU.

[IpakTrueckas pabota
«I[Ipumepnt MIPUMEHEHUS
OHOJOrHYecKuX OOBEKTOB B
TBOEH KU3HN.

Tema 2. MukpoOuosorus
(12 9)

[TonoxxeHne NPOKAPUOTOB B CHUCTEME

OpPraHUYECKOTO MHUpa. Crtpoenue
OaxTepuanbHoi KieTku. Knaccuduxanms
OaxkTepuil.

Mopdonorust OGakrepuii. IIpocteie u

CIIO’KHBIE METObI OKpAaIlIUBaHUS
Oakrepuil.  ®usmonoruss  OaKTepHId:
NUTaHue, JIbIXaHUE, poct u

pa3sMHOXKEHHE. 3HaKOMCTBO C JJOMEHOM
Apxeu (3KCTpeMOPUIBHOCTD,
0COOEHHOCTH CTPOEHHUS KIIETKH).

[Ipaktuka. JlaGoparopHas
pabora

«DUKCUPOBaHHBIE
npenaparsl OakTepuil.
Omnpenenenne (bopmbl
NPEUIOKEHHBIX  KYJIbTYp
MHUKPOOPIaHU3MOB,

UCTIONB3YSl TMPOCTOH METOA
OKPaCKm».

Jlaboparopnast pabota
«Omnpegenenue Tuna

MOoJI04HOKHUCII0E U CIUPTOBOE
opoxxenue. dotorpodHbie U
xeMoTpo(dHbIe OaKTepuu.
Kunernueckoe onucanue npouecca
pocTa MUKPOOPraHU3MOB.
OKCNOHEHIMAJIbHAsL MOJIENb POCTA.
Kunernka rudenu
MHUKPOOPIaHU3MOB.

[TaTorennsie 6akrepun. YymHas

KJICTOYHOM CTEHKH
METOJIOM OKpallllBaHUS
o I'pamy» (ipu
HAJIMYUU PEAKTUBOB).
JlaGoparopHas pabota
«IIpuroroBienue
HPUKU3HEHHBIX
IIpenapaToB
MOJIOYHOKHCIIBIX




najgo4yKa ¥ YepHasi CMepTh,
00TyIU3M, CTOJOHSK, TYOSpKYyIIe3.
Hctopus 60pb0sI €
OakTepuaTbHBIMU HH(PEKITHIMHU.
Boiina 6eckoHeYHOCTH:
AHTUOMOTHUKY MPOTUB OAKTEPUIA.
MexaHu3Mbl IeUCTBUN
AHTUOMOTHKOB. MeXKIeTOUHAs
KOMMYHHUKaIs 6akrepuid. YyBCTBO
KBOpYyMa.

[Tpumenenne 6akTepuii
yenoBekoM. Kunernueckoe
onucaHue OMOCUHTE3a IPOAYKTOB
MUKpooprannsmamu. bakrepuu,
KOTOpbIE MOTYT pa3jararb
TUTACTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIC accolnanuu
pacTeHuii ¢ MUKPOOPraHu3MaMu

OakTepuii.
Jlaboparopnas pabota
«IToceB cMmbIBa C pyK Ha
yamku [letpu».
Jlabopartopnas pabota
«Bpraenenue yucTou
KYJIBTYpBl OaKTEpHIA.
Meron pa3BencHui.
MeTo1 NCTOLIAIOIIETO
HITPUXAY.
Jlaboparopnas pabota
«Mopdomnoruueckas
XapaKTePUCTHKA
BBIICIIEHHON YUCTOU
KYJIbTYpBI:
XapaKTePUCTHKA
KOJIOHUH, popMa
OakTepuid, THII
KJIETOYHOM CTEHKNY.
JlaGoparopnas pabota
«CpaBHeHUE pocTa
MHUKpPOOPTaHU3MOB Ha
qarke 6e3 u ¢
no0aBIeHUS
aHTHOHMOTHKOB.
HccnenoBarenbekas
pabora «Ilouck
MHUKPOOPTaHU3MOB
o0aaronmx
AHTarOHUCTUYECKOU
aAKTUBHOCTBIOY.
HccnenoBarenbekas
pabota «Brienenue
MOJIOUHOKHUCIBIX
OakTepuid,
WCCIICJIOBAHKE UX

AKTHUBHOCTHY.
UccnenoBatenbckas pabora
«Brp1genenune OakTepuit

IIOJIE3HBIX ISl PACTCHUI».

Tema 3.
DyKapuOTUYECKHUE
OpraHU3MBI B
OHMOTEXHOIOTHHI

[TnecHeBbie TPUOBI TPOAYLICHTHI
OHMOJOTrMYECKH aKTUBHBIX BEILIECTB
OO6m1ast XxapakTepucTHKa IPOXIKEH
caxapomulietoB. Mctopus

JlaGoparopHas pabota
«[Toncuer xKIeTOK
TPOXKIKEN B Kamepe
T'opsieBay.




(TutecHeBBIC TPHOHI,
TIPOKIKH,
Bozopocin) (12 )

HCTOJIb30BAHUS JPOKIKEN B
TPaAUITMOHHONW OMOTEXHOJIOTHH.
TexHonoruu BUHOACIUS U
XJIeOOICUCHHS,
CreIMaTu3UPOBAHHBIE PAChI
TpoXKer. MeTaboIu3M IpOosKIKe.
Peakius ciupToBOTO OpOKEHHMS.
[TonyueHnne BTOPHYHBIX
MEeTabO0JIUTOB B JIpOxKxKax. poxku
KakK MPOIYIICHTHI OMOTOILIUB.
[Tonyuenue 1eaeBbIX OCIKOB B
TPOMKAKAX.

Oco0eHHOCTH BEreTaTUBHOIO U
MOJIOBOT'O PA3MHOXKEHUS Y
JPOKKEN, 3HAYCHUE U3YUCHUS
MHTO3a U IUTOKUHE3a JIJIs
ONTUMU3ALIUH TTPOIIECCOB
KYJIbTHBHPOBAHUS JIPOKIKEBBIX
IITAMMOB, TTIOHUMAaHUS TPHUYNH
MaTOreHHOCTH JIPOKIKEH U TpUOOB,
MOKMCKA MUIIIEHEH QYHTUITNI0B U
pa3paboTKU HOBBIX JIEKAPCTBEHHBIX
MpemnapaToB.

Bonopocnu — nepcnekTUBHBIN
00BEKT J1JIs1 TPOU3BOICTBA OEIKa U
yrieBoJ0B. buotexnonornueckue
METO/JIbl OYUCTKH TBEPABIX,
KHUJKUX OTXOJIOB U Ta3000pa3HbIX
OTXOJ0B NMPOU3BOJACTB. CTOUHBIE
BoAbl. CXeMBbI OUMCTKU.
buodunbsTpsl, a3poTeHKH,
METaHTECHKHU, OKCUTCHKH.
AKTHBHBIN W1 M BXOISIIUE B HETO
MHUKpOOpranusmsl. Mcrnonbs3oBanue
BOJIOPOCJIEH B OUYUCTKE CTOYHBIX
BOZ.

JlaGoparopHnas pabota
«OOHapyxeHue
IPOAYKTOB CIIMPTOBOIO
OpOXKEHHS: STHIIOBOTO
CIIMPTA U YIIIEKUCIIOTO
rasa.

Jlabopartopnas pabota
«HaoOmronenne
Pa3sMHOXKEHUS
JPOKKEBBIX KIECTOK.
ITpakTnyeckas pabora
«IlonyueHnue TBOpoOra u
ke(dupa Ha OCHOBE
MOJIOYHOKHCITBIX
OaKTepHii».
[IpakTnueckas padbora
«OCHOBHBIE BU]IbI KBaca
U MX XapaKTePUCTUKA»
«/Ipoxxu n
MOJIOYHOKHCJIbIE
Oaktepuu,
IpPUMEHSIEMbIE JUTS
IIPOM3BOJICTBA KBACa».
[IpakTnueckas pabora
«CpaBHUTETBHBIN
aHaJIM3 Pa3BUTHUS
APOKKEN B a3pOOHBIX U
aHa’pPOOHBIX
YCIOBHSX .
[IpakTnueckas pabora
«MeTozpb! OLIEHKU
CBONCTB
xJIeOoneKapHbIX
JTPONIKEM.
Ocobennoctu
PUMEHEHHS




MPECCOBAHHBIX, CYIICHBIX U
MHCTaHTHBIX JIPOKIKEI.
HccnenoBarensckas pabora
«Bnusinue ¢buznKo-
XUMHUYECKUX (aKTOpOB Ha
Ka4yecTBO
OMOTEXHOJIOTHYECKOMN
npoaykuuu (kBac, kedwup,
CBIP, XJIE0 U JIp.)».
HccnenoBarensckas pabora
«Bnusinue ¢buzuko-
XUMHUYECKUX (PaKTOPOB Ha
poct Bogopociu (Chlorella

vulgaris)».

Tema 4. Hacnencrsenunas
uHpopmarnus (8 1)

HacnencTBeHHOCT, W HU3MEHYMBOCTL —
OCHOBHbIE€ CBOMCTBA JKMBBIX OPTaHU3MOB.
N3menunBocTh. BBl N3MEHYMBOCTD.

I'en —MaTepUaIbHBIA HOCHUTEIIb
HACJIEACTBEHHOCTM M  U3MEHYHMBOCTH.
HyxnennoBele kucnotel. Jlokanuzanus

TEHETUYECKOTO MaTepuajia B  KIETKE.
Jlenenue KIeToK.
Pemmmukanmus JIHK. OcHoBHas morma

[IpakTuueckas pabora
«MoauduxanmonHas
M3MEHYHBOCTh (JCTBA,
UTOJIKH C OJTHOTO JIEPEBA)».
[IpakTuueckas padbora

«I'en — wuHCTPYKIMA IO
cobopke kieTtku (Ha Oucepe
WA KOHCTPYKTOPE ).

ITpakTuyeckas pabora

MOJIEKYJIIPHOU 6uonoruu. | «Myranust Ha OyrepOpoje
Tpanckpunuus. TpaHcnauus. (;r000it 00BEKT u3
MyTtanuu. npeapiaymend paboTel, e
U3MEHEHUE WHCTPYKITUU
NpUBEAET K H3MEHEHUIO
BHEIIHEr0 BUJA
00BEKTA).
Tema 5. [lTonoxenue  BupycoB B cucreme | [Ipocmotp
Bupycomnorus (6 4) opranuueckoro wmupa. CTpykTypa H | JOKYMEHTAIbHOTO (uiibMa

XMMHYECKHUN COCTaB BUPYCOB.

Knaccudukanus BupycoB. Pempoaykius
BHUPYCOB. BO30yIuTENN
MHQPEKIUOHHBIX Oosie3HeH. OHKOBUPYCHI.

Bupycer -

bakrepuodaru: crpoenue,

o Bupycax. IIpakTuueckas
pabora.
«Meton pa3BEICHUI».
[IpakTuueckas pabora.
«TurpoBanue

6akTeprodaron.

CBOMCTBa, mpuMeHeHue. buonornyeckue
METObI OOpHOBI C BUPYCAMH.




Tema 6. I'ennas | OcHOBBI TreHHOM wuHXeHepud. Bekxtopa. | IIpaktuueckas pabora
MHXXEHEepUs u | Cnenuduueckue GpepMeHTH OaKTEpHil. «OHJI0HYKJI€a3bl
OouotexHosoruu (8 u) buorexHonornn npoAyKnuH OETKOB B | pecTpukuuu  (pabota ¢
OaKkTepuaIbHBIX KyabTypax. JlocTikeHNs | HyKIICOTHIHBIMH
TeHHOW MH)KEHEPUH U OMOTEXHOIOTHH. MIOCJIEI0BATEIBbHOCTSIMU  Ha
CRISPR/Cas — cucremMa amanTHBHOIO | Oymare)y.
nMMmyHuTera Oaktepuii u apxeil. I'MO. | [IpakTtuueckas padora
Mertonbl nonyuenus [ MO. «['ennrie HOKHHIBI -
CRISPR/Cas
(MonenupoBaHue Ha
Oymare)».
Urpa-puckyccns:
«Bprpait TpaHT Ha
cosmanme ' MOvy.
Tema 7. buorexnosoruu | JloMmectukamuss OCHOBHBIX JoMamiHuX | Jluckyccus
B )KMBOTHOBOJICTBE (8 4) | JKHUBOTHBIX; COBpeMeHHbIE | «/loMecTukamus, Bce JH
SKCIIEPUMEHTHI o JIOMECTHKALIUM | PACTEHUSI ¥ >KUBOTHBIE,

KUBOTHBIX (JIMCHIIa, HOpPKAa W [p. —

OKCIICPUMCHTEIL Haquoﬁ IIKOJIbI
akazneMuka bemnsiera).

CoBpemMeHHbIe METO/IBI B
KUBOTHOBOJICTBE: TpaHCIUIaHTAIHs
SMOpPUOHOB,  XHMEpHBIE  >KUBOTHBIE,
KIIOHUPOBAHUE.

OcHoBHBIE 00JIE3HU >KUBOTHBIX M POJIb
MMaTOT€HHBIX MHKPOOPTaHU3MOB "
Mapa3uToB B Pa3BUTUU 3a00JEBaHUIA
JIOMAIllHUX KUBOTHBIX W  OCHOBHBIX
Mepax OOprObI C HUMHU; POJb MOJE3HBIX
MUKpPOCHMOHUOHTOB B OpraHu3me
KHUBOTHBIX. [lon0XuTENEHOE U TOOOYHOE
(oTpumatensHOE) BO3JCHCTBUU
AaHTUOMOTHKOB Ha OpraHu3M B XO7e
JICYEHHU S )KUBOTHBIX; LIETU U 33704

BETEPUHAPUHU. buotexnonorus

KOPMOBBIX ITpEnapaToB.

KOTOPBIE JKHBYT PSJAOM C
YeJIOBEKOM UM
OJIOMalllHUBaIOTCs?
MoxHo CUHTATh
TapakaHa OJOMAaIllHEHHBIM
JKUBOTHBIM?».

ITpakTryeckas pabora

JIA

«Meroauka KIOHUPOBAHMS

(MozenupoBaHue Ha
Oymare).

[IpakTnueckas pabora
«CocraBnenue panmoHa
MUTaHUS KUBOTHOTO,
pacuer pacxozioB Ha
CoZIep KaHUEe».

HccnenoBarensckas pabota
«Onenka KayecTBa

MOJIOYHOM MPOITYKIIN.

Tema 8. OCHOBHBIE METOBI CEICKITHH. [TpakTuueckas pabota
buortexnonoruu B | ['ubpuam3amms. Dopmbl otOopa. | «BeipamuBaem ropox. Kak
pPacTeHHUEBOJCTBE OcHOBHbIE HAMPaBICHU MIPOBECTHU

(10 9) CEJICKIIUU: YITYUIICHUE CKpelIuBaHue y

YPOKatHOCTH, YCTOMYUBOCTH K
OMOTUYECKUM B a0MOTUYECKUM
(bakTopam.

OcHOBHBIE TIOJXOIbI CEJICKINH U
OMOTEXHOJIOTHH KYIbTYPHBIX

ropoxan.
[TpakTruyeckas pabora
«["eHOMHBIEC HOKHUIIBI
(MonenupoBaHue
paboThI CUCTEMBI




pactenuid, [ mbpuauzanms,
OTJaJIeHHas rMOpuaAn3aLus,
HCKYCCTBEHHBIH 0TOOp, TeTepo3uc,
TpaHcopmalus, MyTareHes,
TeHETUYECKOE PEIaKTHPOBAHHE).
Ucropus cenekuuun B Poccuu n
MHUpE, UCTOPUS Pa3BUTHUSA
BAKHEUILINX COPTOB KYJIbTYPHBIX
pacTeHui.

Kak yenoBek moxer
MOJU(UIMPOBATH PACTCHUSA?
I'ennas nnxenepus pacrenuii: Yro
TaKO€ eHeTHYECKas NHKEHepUs
pacteHuil. TpaHCre€HHBIE paCTEHUS.
Metonel nosyuenus. OdpazoBaHue
OIlYXOJIEH Y PaCTEHHM.
ArpobakTepuanbHast
tpanchopmarus: Ti-TIa3MuIbL.
I'ensr T-ZIHK. MonekynspHo-
F€HETUYECKNE MEXaHU3MbI
TpaHchopmauuu. [ eHeTnueckoe
penaktupoBanue. CoBpeMeHHbIE
MIOAXOJIbI U JOCTUKEHUS
TE€HETUYECKOTO PEAAKTUPOBAHUS
pacTeHui.

Ectb 11 %u3Hb B IpoOUpKe?
buortexHonorus KynbTypHBIX

pacTeHui.

CRISP-Cas).
Uccnenosarensckas
pabota «BrIpanuBanue
pacTeHuii B mpoOupKe»
(MOXHO
BOCIIOJIb30BaThCS
pe3ylbTaTaMu
MPeIbIAYIINUX
HKCIIEPUMEHTOB 1O
COCTaBJICHUIO
MUATATETbHBIX
pacTBOPOB ISt
pacTeHuit).

Moaynb «MoJeKyIIsipHbIE O

CHOBBI (hM3HOJI0THH U (hapmakosorun» 9 kiacc (68 4aco)

xumus (20 9)

HEWTpanu3anus.
Makpo31eMEHTBI: POLUEHT

¢dopMBl  KHCTIOpOJAa, HX IOJyYeHHE,

Tembl OCHOBHOE coJiepKaHne JleaTebHOCTh IKOJIbHUKOB
Tema Bsenenue. buorennnie aneMmeHThl: | MccrnenoBarensckas paboTa
dusuonornueckas opranorensl: O, C, N, H. Axrtunble | «KonuuecTBeHHass OIlEHKa

COJZICpIKAHUS
MHKPOIJIEMEHTOB I




COJIEp>KaHusl B OPraHu3Me, BBITOHIEMAs
GyHKIMSA, CcoAep)KaHUE B MPOAYKTax
nutanus. Ca2+ - cBA3BIBAIOIIME OEJIKH,
JCTIOHUPOBAHUE  KAJIBIUS,  PETYIISIIIHS
YPOBHSI KaJIbLIMsI B OPraHU3ME: TOPMOHBI
nmo4yek. Mg — crpoeHue xjopoduiuia, ero
AKTUBALIMSI COJTHEYHOM SHEPTHUEH.

MUKpPO3JIEMEHTHI: B KAaKUX MOJIEKYIax
byHKIWHS,
NPOAYKTaX MHUTAHHUS.

COZAEpPKATCS, BBINOJHAEMAs
COAEp)KAHUE B
[TocnencrBus [epEI03UPOBKH
MHKpOdJieMeHTaMu. Fe — ycBamBaemble
COEeIMHEHUN
I'emonpoTennsi,

OUTOXPOMEI. Cu- YCBOCHHUC U TPAHCIIOPT

THIIBI JKCJIC3Aa.

Ir¢éMOLlMaHUH,

MEJIH.

benkn, cojepKalime Meb.
[Taromornyeckne cuHApOMBI MEHKE U
Bunbcona, cBs3aHHBIE ¢ METa0OJIU3MOM
MEJIH.

Tokcuunble sneMeHTsl [leproanueckoit
CHUCTEMBI  JIJIs Bnusuue

HEAOCTAaTKa MaKpO U MUKPOI3JICMCHTOB Ha

OopraHu3ma.

JKHUBBIC OpPTaHHU3MBI.

XKupsr. 3aboneBaHus YEJI0BEKa,
CBSI3aHHBIE C HApYUICHUSIMH KHPOBOTO
oOMeHa.

Jucnununemun.

Vrnesoanl.  3aboieBaHUsS  4ENOBEKA,

CBSI3aHHBIE C HAPYIIEHUSMH YTJIEBOJHOTO
obmena. CaxapHblil 1uaber.
benku. Crpoenue. 3abosieBaHus
YeJIOBEeKa, CBS3aHHbIE C HaPyIICHUSIMHU

6enkoBoro obmeHa. DyHKIMH OEIKOB.

DepMeEHTHI.

MexaHU3M JEUCTBHS. Kiraccer
(hepMEeHTaTUBHBIX peaKIuil.
KodepmeHTs!.

Buramunbl JKUPOPACTBOPUMBIE,

BOAOPACTBOPUMBIC. HpeBpameHHe

BUTaMHWHOB B

IIPOIYKTAX».
[IpakTuueckoe 3ansaTne

MU CBbBIX

«KauecTBeHHbIE  peaKkuuu

Ha OpPraHHYECKHE
MOJIEKYJIBD».

IIpakTudeckoe 3aHATHe
«JeHaTypanus 0€eIKOB»
IIpakTrueckoe 3aHsaTHE
«H3yueHue aKTUBHOCTH
aMuIIa3bi».

[IpakTrueckoe 3aHsaTHE
«Jlnamu3

Tpayoe)».

(kmeTouka




BUTaMUHOB B bopmbI

koepmMeHTOB. ABUTaMUHO3bI. OCHOBHBIE

AKTHUBHBIC

THUIIBI MEeTabOTHYECKUX peakiuii.

buosnepreruueckue IIPOLECCHL.
I'muxomms. Huka Kpebca. Llens nepenoca
AEKTPOHOB.

Oxuciienue JKUPHBIX

KHCJIOT. Karabonnsm AMHWHOKHUCIIOT.

I'mroxoHeoreunes.
OCIIKOB,

CuHTe3 yrieBoJoB,

MeTtabonuTnyecKue

JKHUPOB.
3a00JIeBaHUs.
[IpakTrueckoe 3aHATHE: «PELICHUE 3a1a4
Ha DJHepretuueckuit oOmen» Kierka.
Ilonsarune MeMOpaHbI. DyHKIMU
MeMOpaH. Bujipl TpaHcmopTa B KIETKY.

MeMOpaHHBIE OpraHoujbl. 3a00IeBaHUS

CBJA3aHHBIC C  HApYIICHUCM pa6OTBI

MeMOpaHHBIX OopraHes, 0oJ1e3HN
HAKOTUJICHHS.
Tumel KOHTAaKTOB MEXAY KJICTKaMH.
3HavyeHne MEXKKJIETOYHOM
KOMMYHHKAITUU JUTST 3JI0POBBS
OpraHus3ma.

SAnpo. YpoBHM yIAaKOBKM XpOMAaTHHA.
XpOMOCOMHBIE TEPPUTOPHUH.

HeMeM6paHHLIe OpraHounanbl.

Tema 2. MonekynspHas
6uomnorus (20 u)

OcHoOBHBIE BEXU pa3BHTHSA
MOJICKYJISIpHOM Ounonoruu. HykinenHoBbie
KHUCJIOTHI.

OcHOBHbIE TIPUHIIMIIBI

ManI/I‘lHBIe CHHTE3BI. Penukanus

CTPOEHU.
—  OCHOBAa  KJIETOYHOIO
IIpuHnuns! permmukanuu. Myranuu. Yro
BBI3bIBAaCT M3MeHeHus B crpoenun /JHK.

JEICHUS.

[IpuHnune! penapanuu. TpaHCKpUIIIUS.

[IpakTnueckas pabora
«Beigenenne  JIHK w3
OaHaHay.

[TpakTudeckas pabota
«Mogens JIHK- opuramm».

[TpakTuyeckas pabora

«Onpenenenne  KadecTBa
[IpenaparoB JIHK c
MIOMOILBIO

I'eneTnueckuit KOJI. Tpancasus. | cnektpodoToMeTpun» (Ipu
Opranuszanus reHoma BHUPYCOB | HAJIMYUU 000PYIOBaHUA).
[IpoTuBOBUpYCHBIE cpenactsa, | [Ipaktuyeckas pabora
MEXaHHU3MBI UX JIEHCTBUS. «PemnukartuBHasg  MamvHa
Opranu3zanus reHoMa 6akTepuii (urpa-

AnTHOAKTEpUaIbHBIE IPEnapaThl. JEMOHCTPALIUA)».

Opranuzanus reHoMa 3yKapuoT
I'enomHOE penakTUpoOBaHUE.

[TpakTrueckas padota
«1P (Mmonenb
amruuKanmus Ha
Oymare)y.
[TpakTrueckas padota




«Cuia mpoMoTopay.
[TpakTuyeckas pabora
«Pemenue 3a1a4 Ha
TEeHETUYECKUN KOI».
[IpakTuueckas pabora
«DonauHT OEIKOBY.
Uccnenosarensckas
pabota
«Pacnpocrpanenue
aHTHOMOTHKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTnueckas padbora
«Pabora B
COBpPEMEHHBIX
reHeTUYEeCKuX 0azax
naHHbIX. [IpoBenenue
In silico ananmza

IIOCJICIOBATEILHOCTEH
T'CHOBY.
Tema 3. ITonstue o nekapcrBax. [ IpuHIUIIBI HccnenoBaTenbckas
®dapmakonorus MoAX0/a K MOMCKY HOBBIX pabota «JKcrepuMeHTa
(28 u) JIEKapCTBEHHBIX CPEJNICTB. 10 OTIPEECIICHHUIO

CKpUHUHT U €70 METO/IBI.

ITytu BBenenus JIC.
dapMaKkOKHMHETHKA JICKAPCTBCHHBIX
BemiecTB. BcacriBanue
(abcop6brus) nexkapctB. OCHOBHBIE
MEXaHHU3MbI BCAChIBaHUSI.
TpaHcnopT JIeKapCTBEHHBIX
BemiecTB. ['eHbl u Oenku nepBoit
¢a3bl OuoTpanchopmanuu. Ilytu
BBIBEICHHSI JICKAPCTB W3
opraHusma. JKCKpeuus u
ANMUMHHANUA. ['eHbI 1 OeITKH
BTOpO# (pa3bl OnoTpaHchopMaIiu.
®apmakonrHaMuka. [ maBHoe u
moOo04HOE, pe30pOTUBHOE U
MECTHOE, TIPSIMOE, HEMPSIMOE 1
pedaekTopHOe elCTBHE.

TOKCUYHOCTH BEILIECTB
Ha apTEMUIUIX.
[IpakTnueckas pabora
«Kapra sxcnpeccnn
10(haMUHOBBIX U
CEPOTOHUHOBBIX
PENEnTOPOB B MO3TE
MBIIIIE.
HccnenoBaTenbckas
pabora
«IToBemeHueckue TECTHI
Ha pbIOkax Danio rario.
Caetyio-TeMHas
KaMmepay.
HccnegoBaTenbcKas
pabora
«IToBemeHueckue TECTHI




Bunnl B3aUMOJCUCTBUS JIEKapCTB.

CI/IHepI‘ U3M n AHTarOHU3M npu

COBMECTHOM JICHCTBUM JIEKAPCTBEHHBIX
BEILIECTB, ux Pa3HOBUIHOCTHU
TpancmeMOpaHHBIN CUTHAJIUHT.

PEeLEenTOpOB.

Twumer KIJIICTOYHBIX

MembpaHnHbie: HMOHHbIE

KaTaJIUTUYCCKUE U COIIPSAKECHHBIC C G-

KaHaJbl,
OenKkamu; BHYTPHKJIETOYHBIE!
OUTOIIIIa3MaTUYCCKUEC u AACPHBIC.
MexaHu3Mbl JIATAHA-PELENITOPHOTO
B3aHMOI[€fICTBH?I. CeJleKTUBHOCTD

JEUCTBUS, CBS3b

CTPYKTYpa -
aKTUBHOCTb

(M30MpaTeNBHOCTD)
«XUMHUYECKasI
(bapmakosiornyeckas
BELIECTB
dapMakoI0ruuecKon MOZYJIALIMH
CUHAIITUYECKON XOJIMHEPTUYECKOU
nepegadyd. MOJEKyIsApHBIE  MEXaHU3M
necTBUs U (bapmakooruaeckue
M-

raHrJInO0JIOKAaTOPOB M KypapenogoOHbIX

CBOIiCTBa XOJIMHOOJIOKAaTOPOB,
CPEICTB.

dapmakoaoruyeckas
aKTUBHOCTH aJIpeHEPruuecKoro CHHarca.

perynsnus
AJPEHOMUMETHKH,  aApPEHOOJIOKATOPHI,
CHMITaTOJTUTHKH.
MonexyisipHast (dapmakosorus
aHTHAJIEPTHYECKUX CPEICTB.
I'mctamMMHOBBIE  PELIENITOPBI:
MOJIEKYJISIpHAsl OPraHU3aLIHsl.

Crabunuszatopsl  MeMOpaH

MOJIEKYJISIPHBII

THIIBL,

TYUHBIX
KJICTOK: MEXaHU3M

JIEHUCTBUA, OCOOCHHOCTU KIMHUYECKOIO

IMPUMCHCHUA, TOYKU IIPHUITOKCHUA
HeﬁCTBHﬂ I/IHFI/I6I/ITOpOB JIMITU AHBIX
MEIUaTOPOB.

MexaHu3M JEUCTBUS U TIPUMEHEHUE
MPENapaToB, CTUMYJIUPYIOLIUX MTPOLECCHI
nMmMyHuTeTa. GapMakonoruyeckas

Ha pblOkax Danio rario.
OTKpBITOE TTOJIEY.

HccnenoBatenbckas padoTa
«IloBeneHueckue TECTBI Ha
rario.

pBIOKax Danio

CraiiHoe [IOBEICHHUEY.
[IpakTrueckas padbota

«Bnusgane aap€HaIiHa Ha

cepAeUYHbIe COKpaIleHUs
(mporpammHoOe
obecriedeHue)».
[IpakTnueckas padbora
«['ucronornueckue
npernaparsl UMMYHHOM
CHCTEMBI».

ITpakTunyeckas pabora
«['ucronorunueckue
Ipernaparsl HEPBHOM

CUCTCMBI».




XapaKTepUCTHKA WHTEPJICHKUHOB!

IOJIyYEHHUE, MEXaHU3M JICUCTBUA,
npuMmererne. OCHOBBI TAaTO(GHU3MOIOTUU
octpodazoBoro  orBera,  MeAHAIHUS
BOCHAJICHUSI.

MonekynsapHbIi MEXaHU3M
MIPOTHUBOBOCIAIUTEIILHOTO neicTBUs

[JIFOKOKOPTUKOCTEPOU/IOB,
HECTEPOUIHBIX NTPOTUBOBOCIIAIUTEIBHBIX
cpeactB. llomsatme o Hapko3ze U
HApKO3HBIX IMpemnaparax. KiueTrouHelil u
HEPBHBIN HAPKO3.

dapmakosoruyeckas  XapakTEepUCTHKa
OTJIEJIbHBIX T'PYIIIT HAPKO3HBIX CPEJICTB.
[locnenoBarenbHOCT,  JIEWCTBUS  Ha
LEHTPAIbHYIO CUCTEMY.
dusnonornyeckuii cox; $as3el cHa. Buapl
HapyLIECHUN CHa IlonsTne 0
MEIMKaMEHTO3HOM CHE M CHOTBOPHBIX
npenapaTtax (TMIIHOTHKAX).
MonekyispHblE aCHEeKTbl HOLULEHIIHAH.
OnuartHble pelenTopbl, UX TUIIBL.
OHKe(haTuHbI " SHI0P(UHBI -
SHJIOT€HHBIE JIUTaH/IbI OMHUATHBIX
PELENTOpPOB.

AHTHUIICUXOTUYECKOE AEHCTBUE, BIUSHUE
Ha GyHKIUIO JKCTpPAIUPaMUTHON
CHUCTEMBI,  SMOIMOHAIBHYIO  cdepy,
PBOTHBII LIEHTD, apTepuaibHOe
JABJIEHUE, LIEHTP TEPMOPETYJIALIHH.
MonekynspHble MEXaHU3Mbl JCHCTBUSA
HEUPOJIEIITUKOB, BIIUSIHUE Ha
no(haMUHOBBIE, CEPOTOHUHOBBIE, a/IPEHO-
U  TUCTaMUHOBBIE  PEIENTOPhI,  HUX
JeiicTBHe Ha KJIETOYHble MeMOpaHbI, Ha
JETOHUPOBAHNE TKAHEBBIX MOHOAMHUHOB.
[ToTennnan-3aBrucuMble HATPUEBBIE

KaHaJbl KaK MUIIEHU JCUCTBUS MECTHBIX
aHecTteTHKoB. CriocoObl MHTHOMPOBAaHHUS
MOTEHIMA-  3aBUCHUMBIX  HATPHEBBIX
KaHAJIOB MECTHBIMU aHECTETUKAMHU.

Mopynbs «MonekynsipHbIe OCHOBBI celeKIn» 9 kacc (68 gacoB)



TeMmnl

OcHoOBHOE coaepKkaHue

JlesiTenbHOCTh MIKOJILHUKORB

Tema 1. MounekynspHas
ouosorus (20 4)

OcHoBHBIE BEXU pa3BUTHUSA
MOJICKYJIIpHOM Onosnoruu. HykienHoBbIe
KHCIIOTBHI.

OcHoBHbIE TIPUHIIMIIBI

Marpuunbie cuHTe3bl. Perunkanms

CTPOCHUA.

—  OCHOBAa  KIETOYHOIO  JCIICHMS.
IIpuHnuns! permmukanyu. Mytanuu. Yro
BbI3bIBAaET M3MeHeHus B crpoennu JJHK.
[IpuHnune! penapanuu. TpaHCKpunnuys.
I'eneTnueckuit KOJI.
BupycoB lIpoTtuBoBupyCHBIE

MEXaHU3Mbl HX JCUCTBHI.

OakTepuit

Opranuszanus
reHoma

CpencTBa,
Opranuzanus
AHTHOAKTEpHATIbHBIC

reHOMa
npernaparsl.
Opranuzanus

reHoma JYKapHOT

I'enomHOE pepakTUpOBaHUE.

[TpakTuyeckas pabora
«Bproenenue JAHK

OaHaHay.

u3

[IpakTrueckas paboTa
«Mogenb JJHK- opurammy.
[TpakTuyeckas pabora

«Ormnpenenenne  KadyecTsa
[IperaparoB JHK c
MIOMOILBIO

cektpodoToMeTpun» (Tipu
HAIMYUU 000PYIOBAHUS).
[IpakTuueckas pabota
«PennukaTtuBHas — MaminHa
(urpa- JIEMOHCTPALIHS ).
[IpakTuueckas padbora

«I 1P

aMILTU (D UKATTHST

(Monenn
Ha

Oymare)y.

[TpakTudeckas pabota

«Cuna

[TpakTudeckas pabota

IIPOMOTOpPa».

«Pemenue 3aja4 Ha
TeHEeTHIECKUN KOJ.
Tpancisus».
[IpakTnueckas padbora
«DonauHT OCIKOBY.
HccnenoBatenbckas pabora
«PacnpocTpanenue
AaHTHOUOTHKOPE3UCTEHT

HBIX OaKTepuit».
[TpakTuyeckas pabora

«Pabora B  OBpEMEHHBIX
TeHETUIECKUX 0azax
nanHbeix. IIpoBenenne In
silico aHaiamn3a
MOCJIeI0BATEIbHOCTEN
TEHOBY.

Tema 2. [Ipenmer renetuku. Kpatkas Ponesas urpa

MounekynspHbie HCTOPHS PA3BUTHS NPEICTABICHUS «Aunenn.

OCHOBBI T€HETUKH 0 HACJIEJICTBEHHOCTH. HccnenoBarenbekuii

(20 1)

Ot rena x npu3HaKy: KaKk
packpacutb kota. Uto Takoe

poeKT MyTtareHHbIe
baxTopsI.




npusHak? [1yTs OT rena a0
npusHaka. Myranuu. Asieny.
['eTepo3uroTel U rOMO3UTOTHI.
JIOMUHAHTHBIE U PELECCUBHBIE
aJuIenu.

['eHsbl CTPOST OPraHu3M.
BxitroueHue 1 BBIKIIOUEHHE
Oompiioro Habopa renoB. Kak
KJIETKU TIOHUMAOT, KaKH€ I€HbI
JOJKHBI PabOTaTh.

JluckperHoe HaclleI0BaHUE
IIPU3HAKOB. 3aKOHBI MeHaens:
OJIVH T'eH - OJIuH mpu3Hak. Cxema
CKpelIuBaHusi. 3aKOH
eanHoo0pa3us THOPUI0B IEPBOTO
[IOKOJIEHUS. 3aKOH PaCUIECIICHUs
MIpU3HaKa BO BTOPOM ITOKOJICHUH.
3akoHbl MeH1ens1: HECKOIbKO
I€HOB - HECKOJIBKO IPU3HAKOB.
JuruGpuiHoe cKperBaHue.
HesaBucumoe pacxoxaeHue
xpomocoM. CLEIIEHHOE
HacleA0BaHUE.

B3aumoneicTere reHos.
AnIeNbHOE U HEeaJlIEIbHOE.
Ompenenenune nona. [lomossie
XpoMOcoMbL. CaMIIbl U CAMKH.
Brnusinue ¢akTopoB okpyxaromien
cpenpl. XpOMOCOMHOE
onpezenenue noia. [lonoseie
xpomocomsl. [IpoGiema
JOTIOJTHUTEIBHON X-XPOMOCOMBI Y
KEeHIIUH. Tpex1BEeTHbIE KOIIKH.

Ponesas urpa «Cyan6a
KJIETKN». I eHBI-
MEepPEKITI0YaTeNH.
[IpakTHueckoe 3ananue
«ANTOPUTMBI JJIs
KJICTOK.
IIpakTrueckoe 3ananue
«Ennnoobpasue
MEPBOT0 MOKOJCHUS.
[IpakTrueckoe 3ananue
«Pac1emnjiesue Bo
BTOPOM IOKOJICHU.
HccnegoBaTenbCKuil
MPOEKT «3aKOoHHI [
Mennens B
SKCIIEPUMEHTE.
[IpakTrueckoe 3ananue
«Pemetrka IlenneTa.
[IpakTrueckoe 3ananue
«Hacnenosanue,
CLICINIEHHOE C IOJIOM).
[IpakTHueckoe 3aHsTHE
«B3aumMoaeiictBusa
TeHOB (MOJICTUPOBAHHE
CUHTE3a U TPAHCIIOpTa
MMUTMEHTA B KIIETKY)».




Tema 3. MonekynspHsle
OCHOBBI cenekuuu (28 u)

T'ennr B MOMyJIAIUAX: BCINKOC
paBHoBecue.  Ilonmymsuus.  Yactorsl
BCTPEYAaEMOCTH IIpU3HAKA M  AJUICIIA.
YpaBHeHHE Xapnu- BaiinGepra.
[lonynauuu MEHSAIOTCS: YUCIEHHOCTb,

MHUTpalus U BEIOOp CyIpyra.

@akTOpbl, KOTOPBIE BHIBOJAT MOMYJISLIUIO
W3 paBHOBecus Xapaw- BaiinOepra.
HucnenHocts nonyisauuu. Ponesas urpa
«Oddexr ocnoBarens». [peiid reHOB.
Myranuu. HecnydaliHOe CKpelMBaHMUE.

N3o0msamus.

[lonynauum MEHSIOTCS: €CTECTBEHHBIN
otbop. Mexannzm NEeNUCTBUSA
€CTeCTBEHHOro  oTOopa.  JIBWKyIIMii
otbop.

MoaudukarmoHHast W3MCHYUBOCTb.
CraTtucThdecKue OCOOCHHOCTH
MOIU(DHUKAITIOHHOM N3MEHUYNBOCTH.
Hacnegosanme KOJIMYECTBEHHBIX
MPU3HAKOB.

KonunuectBennsie mnpusHaku. CpemoBast
W3MEHUYUBOCTh Npu3Haka. KoadduimeHt
OTBer Ha
ot6op. [louck TEHOB KOIWYECTBEHHBIX

HacJIeAyeMOCTHU IIpU3HAKA.

MPU3HAKOB.
OIHOHYKJICOTUIHBIE BapUAHTHI TEHOB.
JHK-gum.

accoIMaIui.

TlomHOr€eHOMHBIN  aHaJIN3

«Omb» Hag reHoMoM. [loctreHomHas
apa. OOparHas reHeTHKa. «OMHKCHBIC»
uccnenoanus. [Iporeom, wmetabomnom.
JloMecTukanus 1 HeHTPbl TeHETUYECKOTO
pazHooOpa3us. [loucku pacTenwii ¢

«XOPOIIMMI» MTPU3HAKAMH IS YeJIOBEKA.

IleHTphl TEHETHYEeCKOro pa3HOOOpa3us.

Hukomnai Banosuu Basmiios.
Cenekmus.
KombOuHannonsas u rudpuIHas

CCIICKII M. FCTCpOSI/IC.

IIpakTnueckoe 3agaHue
«YacToTnl aJienei,
TEHOTHUIIOB U (DEHOTHUIIOBY.

HccenenoBarennbCKuii MPOEKT
«AHanu3 TF€HETUYECKON

CTPYKTYphI MONYyISuU (Ha

OCHOBE 3akoHa  Xapau-
Baitasepra)».
PoneBas wurpa «Oddekr

OYTBIIIOYHOTO TOPJIBIIITKAY.
Ponesas urpa
«EcTecTBeHHBI 0TOOP».
HccnenoBarensckue
paboThl
«MoauduxanmonHas
W3MEHUYUBOCTh PACTCHHH B
mpelenax Ballero MecTa
KUTEITHCTBAY.

[IpakTrueckoe 3ananue

«ATPOHOMBI».
[IpakTrueckoe 3aianue
«I'omonornueckue pAIBI
HAaCJIEACTBEHHON
U3MEHYUBOCTH.




CoxpaHuTh ¥ W3yYUTh TE€HBI, YTOOBI
MeHATh Oynymiee. Kak  mnpaBuiibHO
XPaHUTh T'CHBL. Komneknun
FEHETUYECKUX  pPECYPCOB  pPACTCHUM.
[IpakTukyM W/MIU HCCIEA0BATENbCKUI
MpoeKT: MeTobl KyJIbTHUBHPOBAHUS in
Vitro 17 COXpaHEHUS TeHETHYECKHUX
pPECYpPCOB pacTeHUH M JII YCKOPEHHOM
cenekunu ['eHermyeckue LEHTpPHI B
Hamed  crpaHe. I'nme  3aHMMmarorcs
TEHETUKOM MW TECHOMHMKOW JUISl HYXKI
CENBCKOT0 XO351CTBA.
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