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MNOACHUTEJIbBHASA 3AIITMCKA

AKTyaJlbHOCTh W Ha3HAa4YeHMe mporpammbl. [Iporpamma paszpaboTana B
COOTBETCTBUU C TpeOoBaHusiMU DefepaibHOTO TOCYyIapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHzapTa OCHOBHOIO 0O0mIero oOpa3oBaHUs, OpPHECHTHpPOBaHA Ha OOECIeUCHHE
WHAUBHUIYaJIbHBIX TOTpEeOHOCTEN OOyYarolmuxcsi W HampaBieHa Ha JOCTIKCHUE
IUIAHUPYEMBIX PE3YyJbTAaTOB OCBOEHUSI MPOrpaMMbl OCHOBHOTO OOILEro 00pa3oBaHUs C
y4eTOM BBIOOpa y4YacTHHUKaMU OOpa30BaTEIbHBIX OTHOIICHUN KypCOB BHEYPOUYHOU
NEATEIIbHOCTH. DTO MO3BOJIAET 00eCTICUUTh €AMHCTBO 00s3aTenbHbIX TpeOoBanuii ®I'OC
BO BCEM MPOCTPAHCTBE IIKOJIHLHOTO OOpa3oBaHMs: HE TOJBKO HAa YpPOKE, HO U 3a €ro
peaeIaMH.

AKTyallbHOCTh  pealiM3allii  JaHHOW  mporpaMMmbl  OOyCJIOBIIEHa  camMoOu
0COOCHHOCTBIO MTPOEKTHO-UCCIIC0BATEIBCKOM ACSITEIBHOCTH. JTa NEITEIBHOCTD JICKHUT
B OCHOBE MTO3HABATEIBbHOTO UHTEpeca peOCHKa, SBJISAETCS 3aJI0rOM YMEHUS TIAaHUPOBATh
JH00BIE NCUCTBUA U BAXKHBIM YCJIIOBUEM YCIEUIHON peanu3auuu uaeu. JIroobie u3M eHeHu s
COBPEMEHHOTO OOIIEeCTBAa CBA3aHbI C NPOEKTAMU W UCCIEAOBAHUAMU — B Hayke,
TBOpYECTBE, OM3Hece, 001IecTBEHHOM Ku3HU. [103TOMY BaKHBIM 3JIEMEHTOM pa3BUTHS
JUYHOCTH OOYydYaroImerocs sBisiercss (OpMUPOBAaHHME OCHOBHBIX HABBIKOB IMPOEKTHO-
UCCIIE0BATENBCKOM AEATENIHbHOCTH.

[Iporpammoil mpeaycMoTpeHo (OpMHUpPOBaHHE COBPEMEHHOTO TEOPETHUECKOIO
YpPOBHS 3HAHUM, a TakXXe M TMPAKTUYECKOTO OmbiTa paboThl C J1a0OPATOPHBIM
000pyAOBaHUEM, OBJAJICHUE MPUEMaMU HCCIEA0BATEIbCKOU NeATeNbHOCTH. MeToIbl
opraHu3aluu  00pa30oBaTE€JbHOM M  HAYYHO-HUCCJEIOBATEIBCKON  JEATEIBHOCTHU
MpeayCMaTpUBAIOT (POPMUPOBAHUE Yy OOYYAIOMIMXCS HECTAHJAPTHOTO TBOPYECKOIO
MBIIUIEHHS, CBOOOIbI CAMOBBIPAXKEHUS U UHIUBUYaJIbHOCTH CYKJIEHUH.

Jlng mnomHOTO ydera NOTpeOHOCTEW YYalluxcsi B MpOrpaMMe HCMOJIb3YyeTcs
nubepeHIMPOBaHHBI  TOJAXO0/, YTO CTUMYJHPYET Yydallerocss K YBEJIHMYCHHIO
MOTPeOHOCTH B MHAMBUIYATbHOMN, HHTEJUIEKTYaIbHOM U O3HABATEIbHOM 1€ITEIbHOCTH
Y Pa3BUTHIO HAYYHO-HUCCIIEA0BATEILCKIX HaBBIKOB. [IporpaMma craneT BocTpeOOBaHHO M
B IIEPBYKD Ouepelb UIIKOJIbHUKAMH, KOTOPbIE MMEIOT CTOMKMM HMHTEpEC U
COOTBETCTBYIOIIYIO MOTHBALIMIO K U3YUYCHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA,
€CTECTBEHHBIM HAYKAM U TEXHOJIOTHUSIM.

B noapocTkoBOM BO3pacTe ydaiiuecs IposiBISIIOT CBOIO 3aMHTEPECOBAHHOCTD B TOM
WIM WHOW 00JacTH 3HAHWM, HAYYHOM HAalpaBJCHUU WM TMpodeccuoHaIbHOU
NesTeIbHOCTH. TakuM o00pa3oM MPOUCXOIUT (GOPMUPOBAHUE T[MO3HABATEIbHOU U
po¢eCCUOHAILHON COCTABJSIONIEH JIMYHOCTH, TIOMOTAET y4yalleMycsl B OMpeaeIeHU U
OyyIero )KU3HEHHOTO MYTH U B MPO(ecCHoHATBLHOM BEIOOPE TOCIIE OKOHYAHUS IITKOJIBI.
[TogoOHOTO poJia 3aMHTEPECOBAHHOCTH CTUM YJIIUPYET NOCTOSTHHOE JKEeIaHUE IIKOJILHUK a
K TIO3HAHWIO HOBOTO, PACHIMPEHUIO M YTIyOJEHHIO COOTBETCTBYIOIIUX 3HAHUU, H



MOJIyY€HUI0O HOBBIX B TOM YHCJIE MPAKTUYECKUX HABBIKOB, a TaKXXe MOTHUBUPYET
y4anierocsi Ha npoQopueHraluro.

[IporpamMa HalelieHa Ha MOMOIb PEOCHKY B OCBOCHHMM OCHOB OpTaHM3allUh U
OCYIIECTBIIEHUS] COOCTBEHHOM MPOEKTHO-UCCIEA0BATEIbCKON 1EATEIbHOCTH, a TAKXKE B
npuoOpeTeHnd  HEOoOXOAUMOTO  OmbITa JJisi  pabOThl  HAJ  HUHAUBUIYAJIbHBIM
UCCJIeIOBAaHMEM WJIM MPOEKTOM. [IporpaMma momMo»keT MIKOJbLHUKY B OoJiee T1y0oKOM
M3yYCHUH WHTEPECYIOMIeH ero 00J1acTh eCTECTBEHHBIX HAYK, a TaKXKe B MPUOOPETEHUH
BXXHBIX COI[MAJILHBIX HABBIKOB, HEOOXOJAUMBIX JJIsI MPOJAYKTUBHOM COIMAU3aIluu U
dbopMHUpOBaHUS TPAKIAHCKOHN TO3UIUN:

— HaBBbIKA CaMOCTOSITCJILHOTO PEIICHUS aKTyaJbHBIX HCCIEAOBATCIbCKUX WU
MpPaKTUUECKUX 3aJad, BKIIOYAIONIEro B ceOs yMEHHE BHUACTh W aHaIU3UPOBATh
npoOJieMbl, HYXJAIOIIHEeCs B pEUICHUHU, YMEHHE JIeTallbHO MpopaldaThiBaTh U
peann30BbIBaTH CIIOCOOBI PAOOTHI C HUMH, YMEHUE INITAHUPOBATH COOCTBEHHYIO pPaboTy U
CaMOCTOSITEILHO KOHTPOJHUPOBATH CBOE MPOJIBIKEHHE K KEIAEMOMY PE3YIbTaTy;

— HaBbIKa TCHEPUPOBAHUSA W O(OpMIIEHUS COOCTBEHHBIX HICH, OOJICUCHHS HX B
yIn0OHYIO JJIsl pacrpocTpaneHus Gopmy;

— - HaBBbIKA YBAXKUTEJIHLHOTO OTHOIICHUS K UYKUM B3TJISI7IaM U U esIM, O(pOPMIICHHBIM
B paborax Apyrux JIOJeH, IPYyrux aBTOPOB — BIAJEIBLEB MHTEIUIEKTyaJIbHO N
COOCTBEHHOCTH;

— HaBblKa  MyOJMYHOTO  BBICTYIUIGHHS  Tieped  OOJIbIIOW  ayauTOpHeH,
apTyMEHTHPOBAaHUSI W OTCTAaWBaHUA CBOEH TOYKM 3pEHHs, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCJBIX, YOSKICHHUS APYTrUX B CBOCH IMpaBOTe, MPOJBMKEHHS CBOUX
UJIeH;

— HaBbIKa pabOTHI CO CIEIUATM3UPOBAHHBIMU KOMIBIOTEPHBIMU TPOrPaMMaMH,
7a0opaTopHBIM  O00OPYIOBAHUEM, TEXHUYECKHUMHU YCTPOWCTBAMHU, OUOIMOTECUHBIMU
dboHmaMU U UHBIMH pecypcaMH, C KOTOPBIMH MOXET OBITh CBsi3aHAa TMPOEKTHO-
HCCIIeIOBATEIbCKAS NIEATEIFHOCTD KO JILHUKA.

Kpome Toro, paboTa MmKOJbHUKA HaJ TPOCKTOM WIH HCCIEAOBAaHUEM OyIer
CHocoOCTBOBATh U PA3BUTHIO €TO aJ€KBATHON CaMOOLIEHKH.

BapuaHThbl peanu3anum nporpaMmsbl 1 pOpMbI POBeIeHUS 3aHATHIA.

JlanHasi mporpaMma paccuMTaHa Ha pal0OTy CO IIKOJbHUKaMH 9-9 KIaccoB.
[legarory Ba)Hee aKklIEHTUPOBAThH CBOE BHUMAHHE HE CTOJIBKO Ha KaueCTBE pe3yybTaTa
NPOEKTa WJIM UCCIEAOBaHUs, CKOJHbKO Ha TOM, YTOOBI yJalIuiics moydai 3HaHUsS B TOM
YUCJIe U Yepe3 BHITIOJIHEHUE NMPAKTUYECKOTO 3aaHus, JIeJIall BEIBOJABI U YMO3aKJIIOUECHUS
HA OCHOBAaHMU CBOETO WCCJIEAOBAHUS, YYWICA CpPaBHUBATh €ro pe3yJbTaThl C
TEOPETHUYECKUM MaTEpHUAJIOM U UCCIIEAOBAHUAMU JIP YTUX IMIKOJHHUKOB. TakuMm oOpazom,
IIKOJIbHUK OCBOUT OCHOBBI MPOEKTHO-UCCIIEIOBATEIBLCKON IEATEILHOCTH U IpUoOpeTeT
HaBbIK KPUTHUYECKOTO OTHOLLCHHUSI K MarepHay.



[Iporpamma pa3buta Ha MOJIYJIH, KOTOpPbIE MOTYT OBITh HCIOJIB30BaHBI JHOO
YaCTUYHO, JIMOO moyHOCThI0. Tak wmoaynb «Kak IKUBOTHBIE U  PacTEHUS
npucnocabiIuBaoTCs» (PBOJTIOIUOHHAS DKOJIOTHS) MpeEANoiaraeTcs sl U3ydeHus B 5
win 6 kimacce B Teuenwe oxaHoro roga (34 uyaca B rox). Moayau «OCHOBBI
pacteHueBojicTBa»y W «buoTexHoOTHs» paccuuTaHbl Ha 68 YacoB W MOTYT OBIThH
peann30oBaHbl B TeueHUU 2-X JeT (1o 34 vaca B ron) wiu B TeueHuu 1 roaa (68 gacos B
rogx). Bo BToOpoM ciydae BO3MOXXHO TIPOXOXKJIeHUE o00oux wmoxayied («OCHOBBI
pacteHueBojicTBay B 7 wiu 8 kiacce, «buorexnonorun» B 7 i 8 kiacce). AHAIOTUIHO
Moy «MonekyasipHble OCHOBBI (PU3HOJIOTUHM U (papMakoidoTum» U «MoJeKysipHble
OCHOBBI CEJICKIIUM» PACCUUTAHBI HA 68 YaCOB U MOTYT OBITh PEAIM30BAHbI B TEUCHUU 2 -
x Jet (no 34 yaca B roa) wiu B TedyeHuu 1 rona (68 yacoB B roa). Bo BTopom ciydae
BO3MOHO TMPOXOXKJIeHHuEe 000ux moxaylei («MonekysipHble OCHOBBI CEJCKIIUN» B 8
kiacce, « MosiekyssipHbIe OCHOBBI (hu3nosioruu u papmakojgorun» B 9 kiacce).

MoO>XHO pPEeKOMEHJ0BaTh HUCIMOJb30BaTh MoAyiu «Kak >XUBOTHBIE U PaCTCHUS
npucnocadauBarTcs», «OCHOBbI pacTEHUEBOJACTBA», «MOJEKYJISIpPHbIE OCHOBBI
CEJICKIIMKY» B Ka4eCTBE HEMPEPBIBHOTO 00pa3zoBaresbHOro 1ukia (5-9 kiace o 1 yacy B
HEJEN0) JUIsl KIAcCOB arpoOMOTEXHOJOTUYECKOW HarpaBjeHHOCTH. Moaym «Kak
KUBOTHBIE W pacTeHUs mnpucrnocadbiusaroTcsy, «buorexnonorum» u «MoJeKysipHbie
OCHOBBI (pr3uoyoruu U PapMakoIOTUN» B KaUeCTBE HENPEPHIBHOTO 00pa30BaTEIBLHOTO
mikiaa (5-9 kimacc mo 1 yacy B HemeNo) Uil KJIacCOB OHMOTEXHOJIOTHUECKOTO HIIH
MEUITMHCKOTO HaIpaBJICHU.

B3aumocesa3b ¢ nmporpammoil BocuuTtaHus. [Iporpamma Kypca BHEYPOUYHOU
NEeSATEIbHOCTH pa3padoTaHa € YYETOM PEKOMEHAAUUWA NPUMEPHON MpOrpaMmMbl
BOCITUTaHUS, YYUTHIBAET TICUXOJIOTO-TIEarOTUYECKIE 0COOEHHOCTH JaHHBIX BO3PACTHBIX
Kareropuil. DTO MO3BOJIIET HA MPAKTHUKE COCIUHUTH OO0YYaIONIYI0 U BOCIHUTATEIbHYIO
NeSTEIbHOCTh Mearora, OPUEHTUPOBATh €€ HE TOJBKO Ha MHTEIUIEKTYyallbHOE, HO M Ha
HPABCTBEHHOE, COIMAILHOE Pa3BUTHE PEOCHKA. DTO MPOSBIISETCS:

— B NPUOPUTETE JINUHOCTHBIX PE3YJbTATOB pealn3alldi MPOTPaMMbl BHEYPOUHOMU
NeSTeIbHOCTH, HAIllSIIIUX CBOE OTPAKEHNE U KOHKPETHU3AIUIO B MPUMEPHOU MTPOTPaMMe
BOCITUTAHMUS

— B BO3MOXKHOCTHM KOMIUJICKTOBAHUSI Pa3HOBO3PACTHBIX TPYMIN MAJii OpTaHHU3alUU
npo(pOPUCHTAIIMOHHON  NI€ITEIbHOCTH  IIKOJHHUKOB, BOCIUTATEIBHOE 3HAYCHHUE
KOTOPBIX OTMEYAETCsl B MPUMEPHOM MPOrpaMme BOCIIUTAHUS

— B MHTEPAKTUBHBIX (opMax 3aHITUN Ui [IKOJLHUKOB, 00ECIEeUMBAIOIINX
OOJIbIIYI0O HMX BOBJIEYEHHOCTh B COBMECTHYIO C ME€AAaroroM W APYTUMHU JETbMU
NesTeIbHOCTh U BO3MOKHOCTh 00pa30BaHUs HA €€ OCHOBE J1ETCKO-B3POCIbIX OOITHOCTEH,
KIIOYEBOE 3HAYEHUE KOTOPBIX JJS BOCIUTAHUS TOJYEPKUBACTCA TMPUMEPHOU
MPOTrPaMMOu BOCIUTAHUA.



Oco0ennocT padoThl yuuTe sl O MpOorpaMMe. 3ajada yUuTelss COCTOUT B TOM,
9TOOBl  COMPOBOXIATh TMpolecc MNpo(ecCHOHAILHOW OpHUEHTAIUM IIKOJIbHUKA,
packpbiBasi MOTEHIIMAN KaXXJIOT0 4epe3 BOBJICYEHHUE B MHOTOOOPa3HYIO JAESITEIbHOCTD,
OpTraHu30BaHHYIO B pa3HbIX hopMax. [Ipu 3ToM pe3yapTaToM paboThl yUUTENS B IEPBYIO
odepeNlb SBISCTCS JIMYHOCTHOE pa3BUTHE Yydallerocs. JIMYHOCTHBIX pe3yJbTaToB
yUUTENIb MOXET JOCTUYb, YBJIEKas y4YE€HHKAa COBMECTHON M HMHTEPECHOU UM 000uM
NesATEeIbHOCThIO,  yCTaHaBJIMBasi  BO  BpeMsl  3aHATHH  J100pOKENATENbHYIO,
MO/1IEPKUBAIOITYIO aTMOC(hEpY, HACKIIIAs 3aHATUSI LICHHOCTHBIM COJICP>KaHHUEM.

[IpumepHas cxema NpoOBEACHUS 3aHATUI 10 POTPAMME:

1. OOBsicHEeHHE TEOPETUUECKOTO MaTepurala Mo TeMe.

2. [logroToBKa K SKCHEPUMEHTAJHLHOMY 3aHATHIO, OOCYXJAEHUE OOBEKTOB ISt
NPaKTUYECKOTO 3aHITHS.

3. IIpoBenenue MpakTUIECKOTO 3aHATHUS — OCHOBHAS 3a/1ada OCBOCHUE METOJI0JIOTUH
JTAHHOTO HKCIEPUM EHTA.

4. Tlo OKOHYAHUM MNPEIJIOKUTh JETAM, KOTOPHIE 3aUHTEPECOBAIUCH JIaHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B UCCIEAOBATEIbCKUI MPOeKT. s 3Toro Heo0X0auMO
00CyIUTh OOBEKTHI, KOTOPHIE YUYEHUK OyAEeT HuCClenoBaTh, COCTaBUThH IIJIaH
AKCIIEPUMEHTA.

5. TlomoYb yUeHUKY MPOAHATU3UPOBAThH PE3YIBTAThI IKCIIEPUMEHTA.

OueHuTh pe3ysibTaThl MPOEKTHO-UCCIECA0BATENbCKON AESITEIbHOCTUA IIKOJIbHUKOB
MOX@HO B TIpoOIleCCe 3allUThl MMM CBOMX pa0OT B paMKax IIKOJBHOW HaydHO-
MPaKTUYECKOU KoH(pepeHIuu.



COJIEP KAHUE KYPCA BHEYPOYHOM JIEATEJBHOCTH

Monyab «Kak :KMBOTHBIE U PACTCHHUS MPUCIIOCAOINBAIOTCS» (IBOJTIONMOHHAS

3Ko0J10THs) 5-6 KiIaccehl (34 yaca)

1. Mbwt uccnedyem scugwie oovexmot (6 uacos)

CBoiicTBa M CTPOEHHE JKMBBIX OpPraHU3MOB (CTpoeHue KieTku). Bua, ocolp —
OpraHM3M Kak eAuHas cuctema. Amantauuu (npucrnocodsenus). [lonsatue romeocrasa
®KUBOTO opranu3Ma. CrocoObl ero mojaepKaHusl.

[lonsatTne BapuwaTuBHOCTHM Tmpu3Haka. MHccrnenoBarenbckue padoTel «Bce nwu
(cunuIBI, OTKH, Oepe3bl U T.1.) OJUHAKOBbIE? DOTOKBECTY.

Orpannuenus mopdoioruueckux U (¢uznonorndeckux ananranuil. Ilouemy
OpraHu3Mbl HE CTAHOBITCS OECKOHEYHO OOJBIIUMHU, MAJICHBKUMHU, BCESAHBIM.
[Tpakrrueckas pabora «CocTaBisieM KHUTY PEKOPJOB PACTCHUI W JKUBOTHBIX HAIIETro
Kpash».

2. Bnusanue oxpyscatowieii cpeovt Ha ycuevle opeanusmul (12 uacoes)

dakTopsl OKpyKawInehd cpeabl (a0MoTUYECKHe, OMOTUYECKHUE, aHTPOTOTEHHBIE).
[TIpumepsl  abuoTHUecKuX (AKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BIIUAHUE Ha
KUBHENEITEIbHOCTh  JKUBBIX  OPraHW3MOB:  TEMIIeparypa, CBET, BJIAKHOCTb.
[Ipaktuueckoe 3anstue «lIpeT u Temno» (KyOWKHU JibJla B3BECUTD, MOJOXKHUTH B YaIIKH
Iletpu Ha pa3zHouBeTHyto Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO OBICTpEe
pacrasin). [IpakTuaeckoe 3ansiTue «4To pactBopsercs B Boae» (dKcrnepuMeHT « Kuakuii
nom»). Ilpaktuueckoe 3auarue «/Auddys3us BemectB B Boge (pacTBOPbl)», «/IBikeHue
pactBopoB 1o 1BeTKy». IIpakTuueckoe 3ansitue «Jlem mimaBaetr B Boje (aiicOepru,
3aMep3aHue BogoeMoB)». [IpakTuueckoe 3ausitue «Jlen mpu 3aMmep3aHum paciIupsIeTCs»
(pa3pyiieHue kamHs (MOYBOOOpPa30BaHKE), 3aMEpP3aHNE KIIETOK).

OCHOBHBIE =~ 3aKOHOMEPHOCTH  MPHUCIOCOOJEHUS  JKHUBBIX  OPraHU3MOB K
abuotnueckum ¢akropam. [IpucrocobrieHnss K OCHOBHBIM a0HOTUYECKUM (aKTOpaM:
TeMreparypa, BJIAXHOCTh U cBeT. l[Ipaktuueckoe 3ansitue «lllyGa» (kyOuku npaa
3aBEpPHYTH B pa3HbIil MaTepual, B3Becuth). [Ipaktuueckoe 3ausitre «IIMrMeHTsD (MOKHO
pa3enuTh Ha BaTMaHe Kpacurenu u3 ¢iomactepoBy». [Ipaktuueckoe 3anstue «Kak
YKMBOTHBIC MJIaBAIOT B BOJE» (DKCIIEPUMEHT C TTUIETKOM).

UccnenoBarensckue padbotsl « BrusiHue cBera (Teruia, BIaXKHOCTH, COCTaBa MOYBHI)
HA pacTeHUs] B €CTECTBEHHBIX WM HCKYCCTBEHHBIX YCJIOBUSX» (Ha JOCTYMHOM
Marepuae).

3. Bzaumooeiicmeus rxncusvix opzanuzmos (4 uaca)

buotnueckue (bakTOpBHL. 3aKOHOMEPHOCTH pa3BUTUS MEKBHUIOBBIX
B3anMoOOTHoIeHWH. KosBomtomus (XUIIHUK-)KEPTBA; Mapa3zuT-XO3IWH) ODBOJIOIHUS
cTpareruil noObBaHus muuu. ConuanbHOCTh. Bunbi-Bcenenipl. [lepeyeHb pacTeHuii-
Bpenuteneil. MccnepoBatenbckas pabota «Habmogenuss 3a B3aUMOOTHOIICHUSIMU



KUBOTHBIX MPU JOOBIBAHUY MUIIU (KOPMYIITKA IJIS1 TITHIL, JAJIsI TOPOJACKUX WU CEJIbCKUX
KUBOTHBIX). BeO-kamepw». HMccnegoBarenbckass paborta «PacmpocTpaHeHue BUIOB-
CHUHAHTPOTIOB B Halllei MECTHOCTU.

4. Yenosek 6 yicuznu pacmenuii u yxcusomuvix? (6 uacos)

AnTponorenssie haktopsl. [IpaBaa u, 4To NEPBOOBITHBIE JIIOU KUIU B TAPMOHU U
¢ npupoaoi. OgomManTiHUBaHUE U MPUPYUYEHUE KUBOTHBIX U pAcTeHUU. 3aUueM cracarb
BBIMUpAIOUIHE BUIbL, KaK 3TO Aenarb. KyJabTypHble pacTeHUs U UX OHKHE MPEIKH.
[Touemy BaxkHO MX COXpaHsThb. Pa3Ho0Opa3ue KyJIbTYpHBIX PACTEHUM U UX 3HAUYCHUE B
XKU3HU yenoBeka. KpacHas kHura Bauieid Teppuropun. Ocodo oxpaHseMble TEpPUTOPHUH,
3anmoBenHuku Poccum u mupa. Ilpaktudeckas paborta «PasHooOpasue KyiabTYpHBIX
PACTEHUI B BallIEM PETHOHE.

UccnenoBarensckas pabota «BnusHue aHTponoreHHbIX ()akKTOpPOB Ha pa3BUTHE
pacTeHuil B ropoJie/HaCEICHHOM ITyHKTE).

DOkckypeusi/mpaktuueckas pabora «OOIIT B Bamiem permoHe — YHHUKaJIbHBIC
00BEKTHI IPUPOIBI.

5. Ikonozuueckue nuwu (6 uacoes)

buocdepa — onHa u3 BakHeHmux obosovyek 3emyin. UTo Takoe «IKOJOTHYECKHE
HUIIM» U Kak OHM Qopmupyorca? dopMupoBaHue 3HAHUN MO OUOpPazHOOOpa3HI0
KU3HEHHBIX  (QOopM,  TOBEACHUECKUX  MPUCIOCOONCHUH,  MoAU(HUKAIMOHHAS
M3MEHYHMBOCTH (Ha 0a30BOM ypoBHE). PacTurenbHbie cooOIIecTBa U UX TUTIBL. Pa3Butune
Y CMEHBI paCTUTEIbHBIX COOOIIECTB.

UccnenoBarenbckue paboThl «IKOJIOTMYECKUE HHUIIM BOKPYT TeOs — OINUCaHUE
dakTopoB okpyxatomiei cpensi». HccnemoBaTtenabckue paboTel «DeHOTOTHYECKHUE
HAOTIOJICHUSY.

Moayab «OcHOBBI pacTeHHEBOACTBa» 7-8 Kiaacchl (68 yacos)
1. Beeoenue 6 pacmenuesoocmeo (2 uaca)

UYro-Takoe pacTeHUEBOACTBO: OCHOBHBIC (DaKTOPHI BBHIPAIMBAHUS PACTCHUM.
Hctopus pa3Burus arpoxuMudeckux 3HaHui (padotel M.B. JlomoHnocoBa, 1O. JIubuxa,
byccenro, B.B. [JokyuaeBa, K.A. TumupsszeBa, I1. A. Kocteuena, /[.H. [IpsaumankoBa
u 11p.). [lpaktuyeckas pabota «bouka JInGuxay.

2. Azpomexnuueckuii akcnepumenm (6 uacos)

[IpaBuna mnNOCTAaHOBKM arposkKcnepuMeHTOB. [locTaHOBKa SKCIEPUMEHTOB C
pacteHussMU. BbIOOp TeMbl, COCTaBIE€HHE TMIIOTE3bI, LIEJM U 3a/1ad AKCIEPUMEHTA IO
BBIPAIIMBAHUIO PACTEHUM B KOHTpoiupyemon cpene. KoHTposM, NOBTOPHOCTH,
npoBefieHUue HKcnepuMeHTa. IlmanupoBanue »skcnepuMenTta. OIlleHKa pe3yJbTaTOB
skcriepuMmenTa. MccnemnoBaTtenbekas paborta «DakTopbl, BAUSIONINE HA TPOpACTaHUE
ceMsiH (POCT IPOPOCTKOB)».

OcBoeHME TEXHOJOTUN KPYIJIOTOJIMYHOTO BBIPAIIMBAHUS CAJATOB U MUKPO3EJICHU



B KOHTPOJIMPYEMBIX MCKYCCTBEHHBIX YycioBUsAX. COOp YyCTaHOBKHM JJIsi BbIpalllHMBaHUs
pacTeHuil B KOHTPOJIMPYEMBIX YCIOBHUSX.
3. Ponb xumuueckux rnemenmos ¢ numanuu pacmenuii (20 yacos)

Bona. PactBop. BbITskka. AHHOHBI, KaTHOHBI, 3JEKTpONpoBogHOCTs U pH
pactBopa. Pojib XUuMHYECKUX 3JIEMEHTOB B MIMTaHUU pacTeHui. [losydeHne nurarenbHbIX
BeniecTB pacteHussMu. [Ipakruueckas pabora «CxeMbl NUTATENbHBIX pacTBOPOB. PacueT
103 yA10OpEHu# i NUTATeAbHbBIX PACTBOPOBY.

YnoOpeHnusa: opraHudeckue, MHUHEpaJbHble, MHUKpoOHOJoTHYecKre. THumbl
nuTaHus pacreHuil. Bo3nymHoe M MuHepanbHOEe (KOPHEBOE) MUTAHHE PACTEHHM.
TpaHcIOPT IUTATENIBHBIX BELIECTB PACTCHUM: BOCXOMAIMA U HUCXOAALIMM TOK.
Baxmneimue kamuitnele, GochopHble U a30THBIE yaoOpeHus, ux cpoiicra. [IpocTeie u
cnoxHble ynoOpenus. llpakruueckas pabota «lIpaBuna cMmemuBaHusg ynoOpeHUil»
[IpakTuueckas padota «lluranue pacTeHuii: TEXHOJIOTUS MPUTOTOBIICHUS MUTATEIbHBIX
PacTBOPOB ISl PA3HBIX KYJIBTYPY.

PocTt u pa3BuTHE pacTeHMi: 3Tanbl OHTOTEHE3a, (PAaKTOPbI, BIMSIOLINE HA POCT
pacTeHuii: CBET, I'ycTOTa MOCaJ0K, NUTaHue, cyocrpar. llpaktuueckas padota
«MOHHUTOPUHT MUHEPAIBHOTO MUTAHUS PACTCHU .

Oco0eHHOCTH MNHUTAHUS PACTEHUU a30TOM. A30T M €ro 3HaueHUE B >KU3HU
pacteHuil. @opMBbI a30Ta U UX IPEBPALLIECHUE B MIOYBE.

Ucrounuku  ¢dochopa nns  pacrenus. 3HaueHue (Dochopcoaepxramumx
coenHeHUM B  kieTke. Pomp  Makpospruueckux coeaumHeHudd  Qocdopa B
SHEPTEeTHYECKOM OOMEHE.

BnusHue xamus Ha QuU3MYECKHE CBOWCTBA MPOTOIUIa3Mbl, Ha (EPMEHTHI
yTIEBOIOPOTHOTO OOMEHa, cuHTe3 0eNkoB U np. Ponb kanus B mojaep>KaHud MOHHOTO
OajlaHca B TKAHAX, B IPOLIECCaX CAMOPETYJISLIUU.

PerynstopHas u cTpykrypooOpa3zoBarenbHasi poOJib KajbLus. YuyacThe B
00pa30BaHUU KJIETOYHOM CTEHKH, MOJJIEPKAHUU CTPYKTYpbl MEMOpAH U PEryJsilus UX
IPOHMIIAEMOCTH.

3HaueHue MarHus B MeTal0oju3Me pacTeHuid. MarHuil B coctaBe XJopoduiuia,
CXOJICTBO XJOpodMJia U reMOorjoOruHa KaK CBUJIETEIbCTBO €IMHCTBA OPraHMYECKOTO
MHUpa.

Cepa u €ero OCHOBHBIE COETMHEHUS, UX POJIb B CTPYKTYPHOW OpTaHU3allMH KIIETKH,
y4acTHe B OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX.

Muxkpoanementsl. IlpencraBieHuss o pojad MHUKpPOIJIEMEHTOB B MeETabOJIU3MeE
pacteHuil. OCOOEHHOCTH TOCTYIJICHUSI MHUKPO3JIEMEHTOB B pacTeHus. CHUHeprusm Hu
AHTaroOHW3M 3JIEMEHTOB MUTAHUS PACTCHUI.

PactutenbHas AMAarHOCTMKA W METOJbl WACHTU(UKALMU HEAOCTaTKa/M30bITKA
aneMeHTOB nuTanud. [Ipakrtuueckas pabora «PacTurenbHast AMarHOCTHUKAY.

HccnenoBatenbckas paboTa «O1eHKa COCTOSIHUS KOMHATHBIX paCTeHU, pacTeHU
Ha WIKOJIbHOW TEPPUTOPHUU, YCTAHOBKA MPUYUH MATOJOTUYECKUX COCTOSHUM (mpH



HATTUYH ).
HccnenoBarenbckast pabota «OleHKa BIUSHUA Pa3IUYHBIX 3JIEMEHTOB Ha
COCTOSIHME pACTeHUH (COCTaBICHUE PA3IMYHBIX TOJIKOPMOK)».

4. Pezyniamoput pocma pacmenuii. 3awguma pacmenuii (4 uaca)

[lonsitue o perymsTopax pocta pacreHnii. CTUMyIsITOpbl pocta — GUTOTOPMOHBI
(aykcuHBI, THOOEpENIUHBI, IMTOKUHUHBI). THTrHOUTOpHI pocTa pacTeHui: 1. mpupoaHbie
(abcum3oBass KUCIOTa W HEKOTOpbIE (PEeHObHBIC BeliecTBa (MKymMapoBas, KOpHUYHAs,
CAIMIIWIOBAsT K-ThI), 2. CUHTETHYECKUE (MOPGAKTHHBI, peTapJaHThl, Je(OIHAHTHI,
JECUKAHTBI, TepOounuabsl). OUTOMOHUTOPUHI U OIICHKA COCTOSIHUS PACTCHUM.
CoBpemenHble cniocoObl MoHUTOpHUHTA. [IpakThueckas padota «OUTOMOHUTOPUHT U
OIIeHKa cocTosiHUA pacTeHuil. CoBpeMeHHbIE CIOCO0 bl MOHUTOPUHTA.

Hccnenosarensckas padota «BrnusHue rerepoaykcuHa Ha mpopacraHue (poct Ha
Pa3HBIX CTAAUAX, B PA3HBIX YCIOBUAX) PATUUHBIX PACTECHUN.

3ammura pacTeHUN OT BpeauTeleil: ocHOBbI Oumomerona. [lpakruueckas pabota
«HCcekTapun: mpaBuia U yCJIOBUS pa3BeCHUsI MOJIE3HBIX HACEKOMBIX).

5. Boomuas, necuanasn u noueeHHas Kyibmypol, UX NPUMEHEHUE 8 blPAUUCAHUU
pacmenuii. Qusuonocusn pacmenuii (8 uacoes)

BonHasi, mecuaHass U MOYBEHHAs KYJbTYPhl, UX NPUMEHEHHE B BBIpAIIUBAHUU
pactenuil. [IpoBenenue Boabl B KOpHE U cTeOse pacteHuid. [IpakTuueckas padborta
«KopHeBoe aBiieHUEY.

BoaHbIli pekuM pacTeHUU: CTPOCHHE YCTBHHUIl: (PAKTOPHI, BIUSIOIMIHKE HA WX
PACKpBITHE U 3aKPBITHE. 3HAYEHHUE MEXaHU3Ma PETYJISAIMN UCTIAPEHUS BIaTd PACTCHHUEM.
[IpakTtuueckas padota «IIpuroToBneHue mpemnapara yCTbUIl METOJIOM CIIEIIKAY.

UccnenoBarensckue paboThl: «BiusHUE YCJIOBHM COJEp)KaHUS pPAcTeHUN Ha
KOJIMYECTBO YCTHUII.

doToCHHTE3 — YHUKaJIbHBIN mpoliecc pacTeHuid. TemHoBass U cBeToBast (a3bl
doTocunre3a. 3HaueHue HOTOCUHTE3A JJIS KUBBIX opraHu3moB. [IpakTuueckas pabora
«DyHKIIMOHANIbHAS ~ JUArHOCTMKA PACTEHMM MO  aKTUBHOCTH  XJIOPOILJIACTOB)
UccnenoBarensckas pabota «Ompeaenenue xjopodmwmuia A wu b, onenka
(OTOCMHTETUUECKON aKTUBHOCTU PACTCHUM U (PaKTOPOB, BIUAIONIUX HA HEE».

@akTophl pocTa pacTeHUM: BO3AyX M ajdpauud. [lonzemMHoe nbIxaHue pacTeHUN:
COCTaB IOYBEHHOTO BO31yXa, Tra3zooOmeH. [a3000MeH nmpu OECIOYBEHHOM
BbIpamuBanuu. [lpaktuueckas pabora «Ansparus, CO2 u O2. J[pixaHue pacTEHUID.
[pakTuyeckas padota «JIpixaHue pacTEHUN: OIICHKa UHTEHCUBHOCTH JIbIXaHUsI paCTCHUN
U TUIOZIOBY.

HccnenoBarenbckue paboThl: «BinusHue crnocoba BeIpamuBanus (cocTaBa
NUTATEJILHON CMECH, CXEMbl BHECEHHUSI) Ha POCT M Pa3BUTHUS PANTUUHBIX PACTCHUII.



6. Kynomypnuvie pacmenusa. Coepemennsie acnekmul cenexkyuu (20 uacos)

Kak denoBek cran wmcnosib3oBarh pacTeHuss? CBA3b pa3BUTHS LHMBUIM3ALUU
YeJI0BEKa U OJOMallHMBaHUsA pacteHuu. Jlomectukanusa. Juckyccus «/lomecrukanus,
BCE JIM pACTEHUS M JKUBOTHBIC, KOTOpBHIE J>KMBYT PSJAOM C YEJIOBEKOM UM
0JI0MaIlIHUBAIOTCSI? MOJKHO JIM CUMTATh TapaKaHa OJIOMAITHEHHBIM >KUBOTHBIM?)

HacnenctBeHHOCTh U U3MEHUYUBOCTh — OCHOBHBIE CBOWCTBA KMBBIX OPraHU3MOB.
N3menunBocth. Buabl m3MeHunBoCTbh. [IpakTuueckas pabdora «MoaudukanuonHas
U3MEHYUBOCTh (JIUCThSI, UTOJIKH C OJTHOTO JIEPEBA)».

['en — wMarepualbHBIA HOCUTENb HACJIEACTBEHHOCTH W HU3MEHYUBOCTH.
HyxknennoBbie kuciothl. Jlokanuzamusi TeHETUUECKOTO MaTepuana B kieTke. Jlenmenue
kietok. Permukarms [IHK. OcHoBHas jorMa MOJIEKyJIIpHO#M Onoorun. TpaHCKPUITITUS .
Tpancmsanus. Myranuu. [Ipaktudeckas padorta «'eH — HHCTPYKIHS IO COOpPKE KJIETKHU
(Ha Oucepe wiau KOHCTpyKkTope)». Ilpaktnueckas pabora «Myramus Ha OyTepOpoje
(Jr000# 0O0BEKT M3 MpEeAbIAYIICH PadOThHI, INIe M3MEHEHHE WHCTPYKIIMHU TPHUBEAET K
W3MEHEHUIO BHEITHETO BUAA 00BEKTA)».

DddexT OYyTHIIOYHOTO TOPJBIIIKA W TeHeTHYEeCKOoe paszHooOpasme. UTto Takoe
reHOaHk? 3adyeM COXpaHSATh T'EHETHYECKHuE pecypchl pacTeHuil? OCHOBHBIE CIIOCOOBI
COXpaHEHHs FeHEeTHYECKUX PeCypCcoB pacTeHui (ex situ u in situ).

3nauenue pabor H.M. BaBunoBa. 3akoH romojoruueckux psgoB. LleHTpbl
MPOUCXOXKAEeHUs KyiabTypHbiXx pacteHud H.M. Basunoa u ILM. JKykosckoro.
[IpakTuueckas pabora no rpymmnam «OTKya Ha HAIUX CTOJAX (PP yKTHI/OBOIIH/3TaAKMW».

OcHoBHble MeroAnl cenekimu. [uOpunuzanusa. dopmbl otbopa. OcHOBHBIE
HAMpaBJICHUS CEJICKIUH: YJIyUYIIEHUE YPO>KaWHOCTH, YCTOMYMBOCTH K OMOTUYECKUM U
abuotnueckuM ¢akropam. [lpakruueckast pabota «Bosipamusaem ropox. Kak nposectu
CKPEILUBAHUE Y TOPOXAN.

Ecte 1 xu3Hp B mpoOupke? bBHOTEXHOJOTHA KYJIBTYPHBIX pacTEHHIA.
UccnenoBarenbckass paborta «BelpanmuBaHue pacTeHuil B NpoOUpke» (MOXKHO
BOCIIOJIb30BAThCSl  PE3yJbTaTaMH NPEAbIAYIIMX SKCIEPUMEHTOB IO COCTaBJICHUIO
MUTATEJIbHBIX PACTBOPOB JIJIsi PACTCHUM).

Kak  demoBek  moxker  moauduuupoBaTh  pacteHus?  ['eHermueckoe
penaktupoBanue.  CoOBpeMEHHBIE  TMOAXOJIbl W JOCTHXKEHHUS  T'€HETUYECKOTO
penaktupoBanusi  pacteHuid.  [Ipaktuueckas pabora  «['€HOMHBIE  HOMHMUIIbI
(MonemupoBanue padotel cucteMmbl CRISP-Cas).

7. Pacmumenvnas npooykyus. (8 uacos)
Hapzemuble u noazeMubie opranbl pacteHuid. [loOer u Buaon3MeHEeHHBI mooer
pactenuii. CriocoObl pa3MHOKEHHS pacTEHUH.
[lonsitTue 0 KayecTBe MNPOAYKTOB muTaHus. [IpoOGiaemMbl  KOHKYpEHIUU
OTE€YECTBEHHBIX NIPOAYKTOB IIMTaHUsI C UMIIOPTHBIMHU. JIOTMCTHKA TOCTAaBKU U CPENCTBA



COXpaHeHHs MpOoAYKTOB mutaHus. l[Ipaktuueckas pabora «llpenensHo momycTUMBbIE
koHneHtpauuu (I1AK) u mMeTonbl KOHTpOJIsi 0€301MacCHOCTH PACTUTENBHBIX MPOIYKTOB
UTaHUS .

Mukpo3seneHs: nojae3HocTs U TexHosnorus. MccnenoBarenbckas padora «OueHka
Ka4yecTBa BBIPAIICHHOW MUKpO3eiIeHn» (100 cBOs, MO0 M3 Mara3uHa).

XuMHUYECKHUN aHaIu3 NPOJYKIIHUH. OcHOBBI CHEKTPOPOTOMETPUH.
[Torenmmomerpusi. Xpomarorpadus. [Ipakruueckas pabota « MeToAbl OLIEHKU Ka4ecTBa
PACTUTENbHON NPOIYKIMU: XpAHEHHWE U COXPAHHOCTbh MHUTATENIbHBIX BeEleCTB» (IO
JOCTYITHOMY 000OPYI0BaHHIO).

Uccnenosarensckas padora «Ompenenenne ButamuHa C MeTrogoMm oOpaTHOTO
TUTPOBAHMA B IUIOaX HA pa3HOM CpOKe (Croco0e) XpaHEeHUs .

Monyab «buorexnosorus» 7-8 kiaccol (68 yacos)
1. Buomexnonozus (4 uaca)
[lonaTre OHMOTEXHOJOTHH. 3a4eM 4YeJOBEKYy OHOTEXHOJIOTHHM, B 4YeM WuX

NPEUMYIIECTBO MEPE]] XMMHYECKIUM CHHTE30M. OCHOBHBIE OMO0OBEKTHI O MIOTEXHOIOTUH
MIPOMBIIIJIEHHBIE MUKPOOPTAaHU3M b, KJIIETKU M TKaHU PACTEHUIA, >KUBOTHBIX U YEJIOBEKA,
Oouokaramm3atopbl. l[lpaktuueckas pabora «llpumepsl NMpuUMEHEHHS OHOJOTHUYECKUX
00BEKTOB B TBOCH KU3HNY.

Ceippe 1711 OMOCHMHTE3a M OLIEHKa ero Ouojiornyeckoil 1eHHOCTH. OCHOBHBIE
UCTOYHUKU yTiepoaa, azora, ¢docdopa, MHKpodneMeHToB. McciemoBanue HOBBIX
HUCTOYHHUKOB CBIPbsI (BKJIFOUAsI BOTIPOCHI €T0 MpeABapUTEIbHOM 00paboTkH), pazpaboTka
HOBBIX TMHUTATEJNbHBIX CpPEll, B TOM YHUCJE BKJIIOYAIOUIUX OMOCTUMYISTOPHI U JIPyTHE
AJIIEMEHTHI YNPABIECHUS U ONTUMHU3AINH MIPOIIECCOB OMOCHHTE3a. MEeTOabl ONTUMHU3ALIN U
MUTAaTEbHBIX CPE.

2. Mukpoobuonozusn (12 uacos)

[lomoxkxeHne TMPOKApHMOTOB B CHUCTEME oOpraHudeckoro wmupa. CrpoeHue
O0aktepuansHol KieTku. Knaccuduxamms 6axrepuit. Mopdomnorus 6akrepwuii. [IpocTrie
U CJOXHBbIE METOAbl OKpamuBaHus OakTepuil. Puznosorus OakTepuil: NUTAHUE,
IBIXaHUE, POCT U pa3MHOXKEHUE. 3HAKOMCTBO C IOMEHOM Apxeu (3KCTpeMO(UIbHOCTD,
ocoOeHHOCTH cTpoeHus kieTku). JlaboparopHas pabota «DUKCUPOBAHHbBIE MPEMaPaThI
Oaktepuil. Ormpenenenue (OpPMbI MPEANOKEHHBIX KYJIbTYp MHUKPOOPTaHU3MOB,
UCMOJIb3Ys TPOCTOM MeTon okpacku» JlaboparopHas pabora «OmnpeneneHue Tuma
KJIETOYHOM CTEHKH METOJIOM OKpaluBaHus mo ['pamy» (pu HAJIMYUU PEAKTUBOB).

MosnouHokucioe u cnupTtoBoe OpokeHue. POToTpodHBIE M XEeMOTpPO(HBIE
Oaktepun. KuHernueckoe  ommcaHue — mpolecca  pocTa  MHUKPOOPTaHU3MOB.
OKCIOHEHIManbHass ~ MoAenb pocra. KuHeruka rubenm  MHUKpOOPraHM3MOB.
JlaGopatopHas pabota «[IpuroToBiieHre MPMWKU3HEHHBIX MPENapaToB MOJOYHOKHUCIBIX
OakTepuii».



[Tarorennsie OakTepun. YyMHas najodka u 4epHasi CMEpTh, OOTYJIN3M, CTOJIOHSK,
Ty6epkyne3. Uctopust 60pn0bI ¢ GakTepranbubiMu HHeKuiMH. JJaboparopHas paboTa
«IloceB cMbiBa ¢ pyk Ha vamku [letpu». JlaboparopHas pabora «BeineneHue 4yucTon
KyJbTypbl OakTepuil. Meron pa3BeaeHud. MeToq  UCTOIIAIOUIETO — IITPUXAY.
JlaGoparopHass pabora «Mopdonorudeckas XapaKTEPUCTHUKA BBIICJICHHOW YHCTOU
KyJbTYpPBbI: XapaKTEPUCTUKA KOJIOHUH, PopMa OaKkTepHil, TUIl KIIETOUHON CTEHKMY.

BoitHa 6ecKOHEYHOCTH: aHTHOMOTUKHU MIPOTUB OakTepuil. MexaHu3Mbl AEUCTBUM
aHTUOMOTUKOB. MeXKieTouHas KOMMYHUKauus Oakrtepuil. UYyBcTBO KBOpyMa.
JlaboparopHass pabotra «CpaBHEHHE pPOCTa MHUKPOOPTaHM3MOB Ha damike 0e3 U ¢
noGasneHus aHTHOMOTUKOB» HccnenoBatenbckas padota «llonck MUKpPOOPraHU3MOB
00J1a1al01 X aHTAaTOHUCTUYECKO W aKTUBHOCTBIOY.

[Ipumenenne OaxTepuil dYenoBekoM. KuHeTmueckoe omnucaHue OHOCUHTE3a
NPOIYKTOB MHKpOOpraHu3Mamu. bakTepuu, KOTOphle MOTYT pasjarath IUIaCTHUK.
Hccnenoarenbckas padora «BeiieneHrne MOJOUYHOKUCIBIX OaKTEPHid, HCCIIEIOBAaHUE U X
AKTUBHOCTW.

MuKkpoopraiuzMsbl B arpoOuoTexHoJIOTUH. VICKyCCTBEHHBIE acCOLMAlMU PACTEHU i
¢ Mukpoopranusmamu. MccnenoBarenbckas pabota «BeiienaeHrne OakTepuil Moae3HbIX
IUJISL pACTEHHI».

3. Jykapuomuueckue opeanuimvl 6 OuomexwHoaocuu (niecHeevie puobl,
oposicxcu, eooopocau) (12 uacos)

[InecHeBbie rpUOBI MPOAYLEHTHI OMOJIOTUUECKH AKTUBHBIX BEILIECTB.

OOmiass xapakTepucTHKa IPOXOKEeH caxapoMHIleToB. VcTopusi HCIOIb30BaHUS
JIPOKKEH B TPATUITMOHHON OMOTEXHOIOTHU. TEeXHONOTUH BUHOIEIUS U XJIeOOTey eHs,
CHelMaTUu3UPOBaHHbBIE pachl Apoxokei. Merabonusm apoxoken. Peakuus cnupToBOTO
opoxenusi. JlabopatopHas pabota «llomcuer kiIeTok apoxxked B kamepe [opsieBay.
JlaboparopHas pabora «OOHapy>KeHUE NPOJYKTOB CIIUPTOBOTO OPOXKEHUS: ITUIOBOTO
cCoupTa U YIJIEKHCJHOoro raza». l[lojgydyeHue BTOPUYHBIX META0OJUTOB B JPOXOKAX.
Jpoxoku Kak mpoAyueHThl OnoTorus. [lodyueHue 1eeBbix OEIKOB B IPOKKAX.

OCoOEHHOCTH BETETATHBHOTO U TIOJIOBOTO Pa3MHOXEHUS y APOXOKEH, 3HaAUCHUE
U3y4YEeHUS] MUTO3a U LMTOKMHE3a /I ONTHUMHU3AIUU TPOILIECCOB KYJIbTUBUPOBAHUS
JPOIKEBBIX IMITAMMOB, TIOHUMAaHWUSI IPUYUH MTATOTCHHOCTHU APOXOKEH B TPUOOB, TIOMCKA
MUIIEHEH (QYHTUIUAOB ©  pa3pabOTKM HOBBIX JICKAPCTBEHHBIX IMpPENaparosB.
JlabopatopHass pabota «HaGmromaeHue  pa3MHOXEHUS  APOXOKEBBIX  KIIETOKY.
[Mpaktuueckass pabota «llomydeHue TBopora u kedupa Ha OCHOBE MOJOUYHOKHCIBIX
Oakrepuii». [lpaktuueckas pabota «OCHOBHBIE BHIBI KBaca M HMX XapaKTEePHUCTUKA»
«IpoAOKM M MOJIOUHOKHUCIIbIE OaKTepuu, MpPUMEHsIEMble IJisi MPOU3BOACTBA KBaca.
[IpakTuueckass pabota «CpaBHHUTENbHBIN aHaIW3 Pa3BUTHA APONKIKEH B a’pOOHBIX U
aHaYPOOHBIX  ycHoBUAX». lIpakTmueckas pabota «MeToabl OIIEHKHM CBOWMCTB



XJIe0OMeKapHBIX Jpoiokel. OCOOEHHOCTH TPUMEHEHHsI MPECCOBAHHBIX, CYIICHBIX WU
WHCTAaHTHBIX Jpoxokeit». MccnemoBarenbckas padora «BrnusHue (GU3UKO-XUMUYECKHX
($akTOpOB Ha KauecTBO OMOTEXHOJOTHUECKOW MpoayKiuu (KBac, Kepup, cblp, xjaed u
Ip.)».

Bopopocnu — nepcneKTUBHBIN OOBEKT ISl MPOU3ZBOACTBA O€JIKa M yIJIEBOJIOB.
buorexHonornueckre METOJbl OYUCTKHU TBEPABIX, KUIKUX OTXOJOB M Ta3000pa3HbIX
0TX0A0B Mpou3BoAcTB. CTouHble BOABL. CXeMbl OUYHMCTKUA. BUOPUIBTPHI, a’3pOTEHKH,
METAaHTECHKH, OKCHUTCHKH. AKTHBHBIM HWJ U BXOJSIIME B HET0 MUKPOOPTAHU3MBI.
Hcnons3zoBanue BOgoOpoOCiaei B OUMCTKE CTOYHBIX BOJ. MccnemoBaTenbckas paboTa
«Bmusiane pusnko-xumuueckux haktopos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennas ungpopmayusn (8 uacos)

HacnencTBeHHOCTh U MI3MEHYHBOCTh — OCHOBHBIE CBOWCTBA JKUBBIX OPTaHU3MOB.
N3menunBocTh. Buabl m3MmeHunBocTh. [IpakTuueckas pabdora «MoauduxkanroHHas
U3MEHYUBOCTH (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

['en — wMarepualbHBIA HOCUTENh HACJIEACTBEHHOCTH W HU3MEHYUBOCTH.
HyknenHoBble kucnoThl. Jlokanu3anusi TeHETUYECKOTO MaTepuaia B KieTke. [leneHue
kieTok. Perukanus JJHK. OcHoBHast jorma MosekyJisipHo#t Ouosnoruu. TpaHCKpUILus.
Tpancmsamus. Myranuu. [Ipaktudeckas padora «'eH — HHCTPYKIHS IO COOpPKE KJIETKHU
(Ha Oucepe wiam kKoHcTpykTope)». Ilpaktuueckas pabora «Mytauus Ha OyTepOpoae
(70001 00BEKT W3 Tpenbinylieil padoThl, Tle U3MEHEHHE MHCTPYKLUU TPHUBEAET K
U3MEHEHHUIO BHEIIHETO BUAA O0BEKTA)».

5. Bupyconozus. (6 uacos)

[TonoxeHue BUPYCOB B cCUCTEME OpraHudeckoro mupa. CTpykTypa U XUMUYECKH i
coctaB BupycoB. Kiaccudukamus BupycoB. Pemnpoaykuus BupycoB. IIpocMmoTtp
JOKYyMEHTaJIbHOTO (UIbMa O BUpPYyCax.

Bupycsl - Bo30ynurenu nH eKInoHHbIX 0ose3Heil. OnkoBUpychl. bakTepuodaru:
CTpOCHHE, CBOWCTBa, mNpuMeHeHue. Ilpaktudyeckas pabora. «Meron pa3BeneHUIN
[IpakTtuueckas padora. «TurpoBaHue 0axkTepuodaron.

buonornyeckue MeTo1b1 00pHOBI C BUPYCAMU.

6. I'ennasn unscenepus u 6uomexnonozuu. (8 uacos)

OcHoBbl TeHHOUM uHxkeHepun. Bekropa. Cnenuduueckue GpepMeHTsl OaKkTepuil.
[lpakTuueckass pabota «OHAOHYKJIEAa3bl PECTPUKIUU (paboTa C HYKJICOTHIHBIMU
MOCJIEIOBATEIbHOCTSIMU Ha Oymare)y.

buoTexHonoruu npoaykuuu 0€JIKOB B OaKkTepualibHbIX KyJIbTypax. JlocTmkenus
TeHHOU MHXEHEPUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cwucrema aganTUBHOTO HWMMYHHTETa OakTepuidi W apxei.



[Mpakrrueckas padota «I'exnbic HOKHULIBI - CRISPR/Cas (MoaenmupoBanue Ha Oymare)»
I'MO. MeTtonas! nonyuenuss I'MO. Urpa-guckyccust « Bemurpaii rpaHT Ha co3gaHue
I'MO».

7. Buomexnonozuu ¢ scusomnogoocmee (8 uacos)

JlomecTuKalusi OCHOBHBIE JJOMAITHUE KMBOTHBIC; COBPEMEHHBIE IKCIIEPUMEHTAX
M0 JIOMECTUKAIIUU KUBOTHBIX (JIMCHUIlA, HOPKA U JIp. — SKCIIEPUMEHTHI HAYYHOMN IIKOJIBI
akanemuka bensieBa). [uckyccust «/lomecTtukanus, Bce JM pacTeHUs U >KUBOTHBHIC,
KOTOpBIE KUBYT PSIJOM C YEIOBEKOM WM OJOMAaIlIHUBAIOTCSA? MOXKHO JIU CUUTATh
TapakaHa OJJOMAllHCHHBIM KUBOTHBIM 7).

CoBpeMeHHBIE METOJbI B KUBOTHOBOJCTBE: TpaHCIUIAHTAIUS SMOPHOHOB,
XUMEpHBIE  JKMBOTHBIC, KJIOHHUpoBaHue. [IpakTuueckas pabota «Meroauka
KJIOHUPOBaHUs (MOJIeTMpOBaHUE HA Oymare).

OcHoBHBIE O0OJIE3HM JKMBOTHBIX H pOJIb MATOTEHHBIX MHUKPOOPTaHHW3MOB U
Mapa3vuToOB B Pa3BUTHH 3a00JI€BAHUHN JOMAIIIHUX KUBOTHBIX M1 OCHOBHBIX Mepax 00pbObI
C HUMHU; POJIb TIOJIE3HBIX MUKPOCUMOHMOHTOB B OpraHMW3Me KUBOTHBIX. [looxurenpHoe
1 mo6o4YHOe (OTpHUIIATEIbHOE) BO3ACHCTBUM aHTUO MOTUKOB Ha OPTraHU3M B XOJ€ JICUCHUS
KUBOTHBIX; LEJIM W 33Ja4d BETEpUHAPUHU. DBHOTEXHOJIOTHSI KOPMOBBIX ITPENAPATOB.
[Mpaktuueckas pabota «CocTaBiieHHE pallMOHA MUTAHUS KUBOTHOIO, pacyeT pacXoJa0B
Ha coxepxkaHue». MccmemoBarenbckas padota «OleHKa KadecTBa MOJOYHOU
IPOAYKITUN.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacoe)

OcHoBHBIE MeTOnBl ceieknuu. [ubpuamszarnus. Popmel or6opa. OCHOBHBIE
HaANPaBJICHUS CEJICKIUU: YJIYUIIEHUE YPOKAWHOCTHU, YCTOUYMBOCTH K OMOTHUYECKUM U
abuotuyeckuM ¢dakrtopam. Ilpakrudeckas padota «BripammuBaem ropox. Kak nposectu
CKpEIIUBAHKE Y TOPOXay.

OCHOBHBIE TOJXOJbI CENEKIUU W OUOTEXHOJOTUU KYJIbTYPHBIX pPaCTEHUM,
['mbpunuzamnus, oTaaleHHas TUOpPUAMU3ANMSA, WMCKYCCTBEHHBIM OTOOp, TeTeposuc,
TpaHchopmalus, MyTareHe3, IeHETUYeCKoe peaakTupoBaHue). Mctopus cenekuuu B
Poccun u mupe, ucropus pasBUTHs BXKHEUIINX COPTOB KYJIbTYPHBIX PACTEHUMU.

Kak genoBek moxxer MmoauduumpoBars pacteHus? ['eHHass HHKEHepHsl PaCTCHHIA:
Uro Takoe reHeTHYecKass WHXKEHEpUs pacTeHul. TpaHCreHHble pacTteHus. MeTtonabl
nosydenusi. O6pazoBaHue omyxoJjen y pacTeHuil. ArpoOakTepuaibHas TpaHcpopMmalius :
Ti-nma3sMubl. ['enbl T-THK. Mo neky s pHO-T€HETUYECKHE MEXaHU3M bl
Tpanchopmanuu. ['enermyeckoe penaktupoBanue. CoBpeMEHHbIE TMOAXOIb U
JOCTH)KEHUS] TEHETUYECKOTO pelakTupoBaHus pacteHuil. [Ipaktuueckas pabora
«['eHOMHBIC HOXKHUIIBI (MOeMpoBanne paboThl cucteMbl CRISP-Cas).

Ecte nu xu3Hp B mnpoOupke? buoTexHONOTHsS KYJIbTYpHBIX pacTeHUH.



UccnenoBarensckas pabota «BrlpamuBanue pactenuid B mpoOupke  (MOXKHO
BOCIIOJIB30BAThCSl  PE3YJAbTATaAMHM NPEABAYIIMX SKCIEPUMEHTOB II0 COCTaBJIEHUIO
IUTATEJIbHBIX PACTBOPOB JJISl PACTEHUI)».

Monyabs «MoJiekyasipHbie 0CHOBBI Gu3nosiorum u papmakoaorum» 9 Kiaace
(68 gyacoB)

1. @usuonozuueckas xumusn. (20 uacos)

Beenenue. buorennsie anemenTsl: opranorensl: O, C, N, H. AxrtuBHbie ¢ opMbl
KHCJIOpPOJa, UX MOJIydeHUe, HeUTpaniu3auusi.

MaxkposieMeHThI: TIPOICHT COJIEPKAaHUS B OpTaHU3MeE, BBITIOJNHSAEMAass (DYHKIIHS,
cojepkanue B mpoaykrax nurtanus. CaZ2+ - cBs3bpBaomue OCJKH, JTEMOHUPOBAHUE
KaJblHs, PEryJsilus YPOBHS KalbIUsl B OpraHu3Me: TOPMOHBI Mo4YeKk. Mg — cTpoeHue
xJopoduUIa, €ro aKkTUBAILUS COTHEYHON YHEPTHEH.

MukposJeMeHTbI: B KakhX MOJEKyJaxX coJepkKarcs, BbINONHAeMas (QYHKIUSA,
coJiepKaHue B NpoayKTax nutanus. [lociencTBust nepeno3upoBKU MUKPOIJIEMEHTAMMU.
Fe — ycBauBaemble THUIIBI COEAUHEHMI Keie3a. [ eMONmpOTeHHBI, TeMOIMaHUH,
muroxpoMbl. CU — ycBOGHHME U TpPAaHCIOPT Meau. benmkw, coaepkamume Melb.
[TaTonorunueckue cuaapomMbl MeHke U BunbcoHa, cBsi3aHHBIE ¢ META0OJTU3MOM MEH.

Tokcuunbie 3neMeHTHl llepuoguyeckoil cuctembl A opraHu3ma. BrusiHue
HEJO0CTaTKa MaKpO U MUKPOAJIEMEHTOB Ha ’KUBbI€ OPraHU3MBbI.

HccnenoBarenbckast ~ pabotra  «KoimdyecTBeHHass ~ OLEHKA  COJEpXKAHUS
MUKPOSJIEMEHTOB WM BUTAMUHOB B MUILEBBIX MPOTYKTAX)»

Kupsl. 3a001€BaHMUs YEJIOBEKA, CBA3aHHBIC C HAPYIICHUSIMU KHUPOBOTO OOMEHA.
JucaunuaeMuu.

VYrneBonbl. 3a00neBaHUs YENOBEKA, CBSI3aHHBIE C HAPYIIEHUSIMU YTJIEBOJIHOTO
oomena. CaxapHbIii 1uader.

benku. Ctpoenue. 3a00neBaHus Y€I0BEKa, CBI3aHHbBIE C HAPYIICHUSIMU OEJIKOBOTO
oboMena. Oynkiuu 6enkoB. DepmenTsl. MexanusMm neiictBus. Kiaccohl hepMEeHTaTUBHBIX
peakuuil. Kodepmentsl. [lpaktuueckoe 3ansitue «KauecTBeHHbIE peaklud Ha
OpraHuvecKkre MOJIeKYlbl». [Ipaktuueckoe 3ansatue «JleHatypanus  OElKOBY
[IpakTuueckoe 3anatue «M3yueHne akTUBHOCTH aMUJIa3bl».

BuraMunsbl )xupopacTBopuMbIe, BogopacTBopumMbie. [IpeBpaiiieHrne BUTAMUHOB B
akTUBHBIE (OPMBI KOHEPMEHTOB. ABUTAMUHO3BI.

OCHOBHBIE THUIBI META0OJUYECKUX peakiuil. buosHepreTnyeckue MpoOIECCHI.
I'mukonus. Hukn KpeGca. llens nmepenoca anexkTpoHOB. OKHCIEHHE XHUPHBIX KHUCIOT.
Karabanmsm amuHokuciotr. ['mokoneorene3. CHHTE3 YIJIEBOJAOB, OCJIKOB, >XHUPOB.
Merabomutuueckue 3abosieBanus. IIpaktumdeckoe 3anstue «Pelmienue 3agad  Ha
SHEPreTUYECKUI OOMEn».

Knerka. [lonstue memOpanbl. @yHkimu MemOpan. Bunbl Tpancmopra B KJIETKY.



MemOpannbie opraHoujbl. 3a0oJjeBaHUs CBSI3aHHBIE C HapyHIEHHMEM pabOThI
MEMOpaHHbIX OpraHeil, 00JEe3HH HAKOIUICHUS. THIBI KOHTAaKTOB MEXIY KJETKaMU.
3Ha4YEeHUE MEXKKIETOYHON KOMMYHMKALUM I 300pOBbi opranusma. lIpaktmyeckoe
3aHsaTHE «Jmamm3 (kaeTouka Tpayoe)».

Anpo. VYpoBHM  ynakoBKM  XpoMmaTuHa.  XPOMOCOMHBIE  TEPPUTOPHHU.
HememOpanHbie OpraHOUIBL.

2. Monexkynapuas ouonozus. (20 uacos)

OcCHOBHBIE BEXU PA3BUTHUSI MOJIEKYJISIPHOI OMOJIOTHH.

HyxnennoBsie kuciioTel. OCHOBHBIE MPUHIMIIEI cTpoeHus. [IpakTuueckas pabora
«Boinenenne JIHK w3 Ganana». Ilpaktuueckas pabora «Moxens [IHK-opurammy.
[Ipaktuueckass pabora «Ompenenenue kauectBa mnpemnaparoB JIHK ¢ nomoibio
cnekrpodoroMeTpun» (IpH HATMUUHU 00OPYIOBaHMUS ).

Marpuunbsie cCUHTE3bI. Peruiukanus — OCHOBa KJIETOYHOTO AeieHus. [IpuHuumbl
permnukanuu. [Ipakrudeckas pabota «PerMkaTiBHAs MaminHa (MTpa-IAeMOHCTPAIIMS ).
[Ipakruueckas pabota «I1P (Moaens ammmdukamms Ha Oymare)y.

MyTtanuu. Uto Be3biBaeT udmeHeHus B crpoenuu JJHK. [IpuHuuns! penapamuu.

Tpanckpunuus. [lpaktuyeckas padora «Cuna npoMoTopay.

I'enernueckmii kof. IlpakTuueckas pabora «PereHue 3amad Ha TEHETUYECKH M
koq» Tpancnsanus. [lpakrudeckas padora «DoaauHT OEIKOBY.

Opranuzanus reHoMa BUPYCOB I[IpOTHBOBUpYCHBIE CpeACTBA, MEXaHU3MBbI HX
JICUCTBUSL.

Opranu3zanus reHoma OakTepuit AHTHOAKTEpHATBHBIC npenaparsl.
HccnenoBarenbckas padbota «PacnpocTpaneHne aHTUOMOTUKOPE3UCTEHTHBIX OaKTepUi»

Opranusanusa reHoMa 3ykapuoT ['eHoMHOe penaktupoBanue. IIpakTuueckas
pabora «PaboTa B cOBpeMEHHBIX I'eHeTHYCCKUX Oa3zax maHHbIX. [IpoBenmenue In silico
aHaJM3a MOCIeA0BaTEIbHOCTEN TEHOBY.

3. @apmaxonozusn (28 uacoes)

[lonsatue o nekapcrBax. [IpuHIMIIBI MOAX0Ja K MOUCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero metonsl. MccnenoBartenbckas padora «IKCIEPUMEHTHI 110
ONPEJEIICHN IO TOKCHYHOCTH BEIIECTB HA apTEMUIHIAX).

ITytu BBenenus JIC. @apMakoKMHETHKA JIEKAPCTBEHHBIX BellecTB. BcackiBaHue
(abcopO1us) ekapcTB. OCHOBHBIE MEXaHU3MbI BCachiBaHUS. TpaHCTIOPT JIEKAPCTBEHHBIX
BeniecTB. ['eHbl U Oesiku nepBoit hazel 6uoTpancpopmarmu. [IyTu BoIBEEHUS JIEKapCTB
U3 opraHu3Ma. OKCKpenuss U dSauMuHanusa. ['eHsl u Oenku BTOpod (a3l
ouorpancpopmannu. Dapmakogunamuka. ['maBHoe M ToOOYHOE, pPe30pOTHBHOE W
MECTHOE, IPSIMOE, HENIPSIMOE U pe(IEKTOPHOE IEHCTBHE.

Bunbr B3aumospeiictBusi sekapcTB. CHHEpPru3sM M aHTAaroOHU3M IMPH COBMECTHOM



JEUCTBUH JIEKAPCTBEHHBIX BEIIECTB, X PA3HOBHUIHOCTH.

TpancmemOpaHHbIil CUTHAIMHT. TUNBI KJIETOUHBIX PELENnTOpoB. MemOpaHHBIE:
MOHHBIE KaHaJbl, KaTAIUTUUYECKUE U compsbkeHHble ¢ G-Oenkamu; BHYTPUKIIETOUHBIE
UTOTIIJIA3MATUYECKUE U siIepHbIe. MeXaHU3Mbl JIUTaH/-PELeNTOPHOTO B3aUMO/ICHCTBUS .
CenleKTUBHOCTh (M30UpATEIbHOCTh) JEWCTBUS, CBA3b «XHUMHUYECKas CTPYKTypa —
dapmakosoruueckas akTUBHOCTh BEIIECTBY.

®apMakoJIOTH4€CKON MOAYJSAIUA CUHANTHYECKOW XOJIUHEPTHYECKOU MEepeIadH.
MoniekynpHbIii  MEXaHHU3M JEUCTBUA U (papMaKoJIOTHYECKHEe CBOMcTBAa M-
XOJIMHOOJIOKATOPOB, TaHTJINO0JIOKATOPOB u Kypapeno100HbIX CpEACTB.
dapMakojJioTUYeCKass  PEeryJsilius  aKTUBHOCTH  aJpE€HEPTUYECKOTO  CHHArca.
AIpEHOMUMETHKH, aapeHOOIOKATOPbl, CUMMATONUTUKU. [IpakTrueckast paborta
«BnusiHue agpeHaNuHa Ha cep/IeUHble COKpalleHus (MporpaMMHOe 0OECTIeueHIE).

Mounekyspraast ¢GhapMakoJIOTHs aHTHAUIEPTHUECKUX CpeacTB. [ McTaMHHOBBIE
peLenToOphl: THUIIBI, MOJEKyJsipHas opraHuzaims. CTaOuinu3atopbl MeMOpaH TY4YHBIX
KJIETOK: MOJIEKYJIIPHBI MEXaHU3M AEHUCTBUS, 0OCOOEHHOCTH KJIMHUYECKOTO MPUMEHEHNUS,
TOYKHU MPUIOKECHUS JEHCTBUSI MHTUOUTOPOB JIMITUIHBIX MEIHATOPOB.

MexaHu3sM JEWCTBHS M NPUMEHEHHE NPENAPATOB, CTUMYJIMP YIOLIIUX HPOLECCbI
nMMyHUTeTa. DapMakoJOTHYECKass XapaKTEPUCTHUKA WHTEPJIECUKHHOB: MOJyYEHHUE,
MEXaHU3M JelcTBus, npuMeHeHrne. OCHOBBI MaTO(GU3UOJIOTUU OCTPO(HA30BOTO OTBETA,
Meauanus BocnajaeHus. MoJIeKyIsIpHbIA MEXaHU3M NPOTUBOBOCHAIUTEIBHOTO AEHCTBUS
TJIIOKOKOPTUKOCTEPOUIOB,  HECTEPOMAHBIX  MPOTUBOBOCHAIMUTEIBHBIX  CPEACTB.
[IpakTuueckas padota «I'ucTonornyeckue nmpenapaTbl UIMMYHHON CUCTEMBIY.

[TonsiTe 0 HapKO3€ WM HAPKO3HBIX mpenapaTtax. KieTouHbl 1 HEPBHBIM HApKO3.
@apMaKoJIOTHYECKasT XapaKTEPUCTHKA OTAEIbHBIX TIPYNN HAPKO3HBIX CPEJICTB.
[locnenoBaTenbHOCTH IEUCTBUSI Ha LEHTpalbHYIO cuctemy. [IpakTuueckas pabota
«l'ucronoruyeckue npenapaTbl HEPBHOM CUCTEMBI».

duznonornueckuii coH; ¢as3pl cHa. Bunpsl Hapymenudt cHa llonstue o
MEJIMKaMEHTO3HOM CHE U CHOTBOPHBIX IpenapaTtax (TMMHOTHKAX).

MonekyJisipHbple aclekTsl Homuuenmuu. OnuarHble pPENenTopbl, WX THIIBL
DHkehaIMHbl U Y)HIOP(PUHBI - SHIOTEHHBIC JIMTAH/IbI OMMMATHBIX PEIENTOPOB.

AHTUTICUXOTHYECKOE [IeMCTBUE, BJMAHUE Ha (YHKIUIO SKCTpaUpaMuIHON
CUCTEMBI, YMOLIMOHAIBHYIO Ccepy, pBOTHBIN IIEHTP, apTEpHAIBHOE [1aBJICHUE, LIEHTP
TepMOpErysiuui. MoJeKyJIipHble MEXaHU3MBbI JE€MCTBUS HEUPOJENTUKOB, BIUSHUE Ha
n0(haMHHOBBIE, CEPOTOHMHOBBIE, a[PEHO- U TUCTAM MHOBBIE PELIENTOPHI, UX JIeIICTBUE Ha
KJIETOYHbIE MEMOpaHbl, Ha JCNOHUPOBAHUE TKAHEBBIX MOHOamMuHOB. [loTeHnman-
3aBUCHMBbIE HATPUEBbIC KaHAJIbI KAK MUILIEHU AEUCTBUS MECTHBIX aHeCTETUKOB. CTIOCOOBI
MHTHOUPOBAHUS MMOTEHIIMA-3aBUCUMbIX HATPUEBBIX KAHAJIOB MECTHBIMU aHECTETUKAMH.
[Ipaktuueckass pabora «Kaprta »skcnpeccud J10(QaMUHOBBIX H  CEPOTOHUHOBBIX
pelenTopoB B Mo3re Mbliei». MccnenoBarensckas padora «[loBeneHueckrne TeCThl Ha



peiokax Danio rario. Caerno-temHass kamepa». MccrmengoBarenbckas —paboTa
«IloBeaenueckue TecThl Ha priOKax Danio rario. OTkpsiToe nosie». Mccnenoparenbckas
pabota «[loBeaeHueckre TecThl Ha phiOKax Danio rario. CraitHoe TIOBEICHUECY.

Monyan «MoJiekyasipHble 0CHOBBI ceiekmun» 9 kiace (68 uaca)
1. Monexynsapuasa ouonozus. (20 uacoe)

OCHOBHBIE BEXU PA3BUTHUSI MOJICKYJISIPHON OMOJIOTHH.

HyxnennoBsie kuciioTel. OCHOBHBIE MPUHIMIIEI cTpoeHUs. [IpakTuueckas paborta
«Breigeneane JIHK w3 Oamana». Ilpaktmueckas pab6ora «Moaens JIHK-opurammy.
[lpakTuueckas pabora «Omnpenenenue kadectBa mnpemnaparoB JIHK ¢ nomomrsio
cnekrpodoroMmeTpuny» (Ipu HATUUUHU 0O0OPYIAOBaHMUS ).

MatpuuHble CUHTE3bL. Permukanus — OCHOBA KJIETOYHOTO AeieHus. lIpuHuumnsl
peruukanmu. IIpakTnyeckas padora «PermkaTuBHas MalluHa (MIpa-aIeMOHCTPALUs)».
[Ipaktuueckas padota «I1LP (Mmonens ammmudukanus Ha Oymare)y.

MyTtanuu. Yto Be3biBaeT ndMeHeHus B crpoennu JJHK. TlpuHmumns! penapamun.

Tpanckpunuus. [Ipaktuyeckas padbora «Cuna mpoMoTopay.

I'enernueckuit kon. Ilpaktuyeckas pabora «PemieHue 3ajgady Ha TE€HETUYECKUU
ko» Tpancnsiuus. [Ipaktuueckas pabota «DoTUHT OETKOBY.

Opranuzanus reHoMa BHpPYCOB [IpOTHBOBUpYCHBIE CpEICTBA, MEXaHU3MBI HUX
JICUCTBUSL.

Opranu3zanus reHoMa OakTepui AnTubaKTepraNbHBIE Ipernaparsl.
UccnenoBarensckas padborta «PacnpocTpanenre aHTUOMOTUKOPE3UCTEHTHBIX OaKTepuii»
Opranuszanus reHoma 3ykapuoT ['eHomHoe penaktupoBanue. [IpakTuueckas pabota
«PaboTa B coBpeMeHHBIX TeHeTHUecKuX 0a3zax gaHHbIX. [IpoBenenue In silico ananuza
MOCJIEIOBATEIbHOCTE N TE€HOBY.

2. Monexynsapuoie ocnoevt zenemuku (20 uacos)

[Ipenmer reneruku. KpaTkas ucrtopusi pa3BUTUSL  NPEJCTaBJICHUS O
HACJIeICTBEHHOCTH.

OT reHa K nMpU3HaAKYy: Kak packpacuTh kota. Uto takoe npusHak? I[lyTs ot reHa g0
npu3zHaka. Myrtanuu. Amnenu. ['erepo3urorel U rOMO3UTOTHL. J/[OMUHAHTHBIE U
peueccuBHbie amnenu. PoneBas wurpa «Asenu». HcciaenoBarenbCKui  MPOEKT
MyTtarenHble (aKTOPHL.

I'enbl cTposT opraHusM. BriroueHre M BBIKIIOUEHUE OOJBLIIOrO HAa0opa IeHOB.
Kak kneTku noHMMaroT, Kakue TeHbl 10JKHBI paboTaTh. PoneBas urpa « Cynn0a KIeTKN».
I'enni-niepexmouarenu. [IpakTuueckoe 3ananne « ATOPUTMBI JJIS1 KIIETOKY.

JluckpeTHoe HacienoBaHUWE MPU3HAKOB. 3akoHb MeHJens: OIMH TeH - OJUH
npu3Hak. Cxema CKpenuBaHus. 3aK0H eIMHOO0Opa3usi THOPUAOB MEPBOTO TOKOJICHHS.
[Ipaktuueckoe 3ananue «EauHO0Opa3ue MEpBOTrO MOKOJEHUs». 3aKOH pacllerieHUs



Npu3HaKa BO BTOPOM mokojeHud. lIpaktuueckoe 3ananue «PaciienieHue BO BTOPOM
nokoJieHnn». MccnenoBarenbCkuil mpoekT «3akoHbl ['. MeHaens B SKCIepUMEHTE.

3akoHbl MeHens: HECKOJIbKO T€HOB - HECKOJIBKO MpPHU3HAKOB. Jurubpunnoe
ckpemuBanue. HesaBucumoe pacxoxiaeHue xpoMocom. Ilpaktuueckoe 3amaHue
«Pemerka Ilennera». CuernjieHHOE HacJieJJOBaHUE.

B3aumopelictBue reHoB. AjsenbHOe U HeaswienbHoe. [IpakThueckoe 3aHsATHE
«B3anmoeicTBUsl TeHOB (MOJIETMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY)»

Omnpegnenenue nona. [lonoBsie xpomocoMbl. Camiiel U caMku. Brnusnaue ¢paxkTopoB
OKpyXarolieil cpenbl. XpOMOCOMHOE ormpeaeneHne nosa. IlonoBeie XpOMOCOMBL.
[Ipaktuueckoe 3amanue «HacnemoBanue, cuemineHHoe c¢ moJiomy». [Ipobiema
JTOTOJTHUTEIBHON X-XpPOMOCOMBI Y )KE€HIIUH. TPEeXIBETHBIE KOIIKH.

3. Monexynapuolte ocroent cerexyuu (28 uacoes)

I'ensl B nonynsanusx: Beqmkoe pasHoBecue. [lonmynsaums. YacToTel BecTpeuaeMoCTH
npu3Haka u amnens. YpaBHenue Xapau-BaitnOepra. [Ipaktuueckoe 3aganue «HacToTsl
ajiesie, TEeHOTUNOB U (eHoTunoBy. MccienoBaTeNbCKUM TMPOEKT «AHAIMU3
TeHETUY E€CKON CTPYKTYpHI NOMy sy (Ha OCHOBE 3akoHa Xapau-Balinbepra)y.

[lonynsauuy MEHSIOTCS: YUCIEHHOCTb, MUTpaLUsl U BbIOOp cymnpyra. DakTopsl,
KOTOpBIC BBIBOJAT TMOMYJISIIIMI0O W3 paBHOBecus Xapau-BaitnOepra. YwucieHHOCTH
nonyysinuu. PoneBas urpa «Oddext ocHoBatens». PoneBas wurpa «Oddekt
OyThUTOUHOTO TOpJbIIKay. Jlpeid renoB. Myrtaumu. HecmywaiiHoe ckpenimBaHue.
Mzonsnus.

[lonmynsuuy  MEHSAIOTCA:  €CTEeCTBEHHBIM  oTOOp. Mexanusm  neiicTBus
€CTeCTBEHHOTro oTOO0pa. JIBmkymuit otbop. PosieBas urpa « EcTecTBeHHBII 0TOODPY.

MonudukanmoHHas M3MEHUYHUBOCTb. CraTuctuueckue 0COOEHHOCTH
MOAU(PUKAIIMOHHOW M3MeHYnBOCTH. MccnenoBarenbckue pabotsl « MoaudpuKamoHHas
U3MEHYHMBOCTh PACTEHUH B Mpe/ieIax Ballero MeCTa KUTEIbCTBAY.

HacnenoBanue KOJIMYECTBEHHBIX MNPU3HAKOB. KoJMUeCTBEHHbIE NPU3HAKHU.
CpenoBas u3sMeH4nuBOCTh pu3Haka. Koagduument nacnenyemoctu npuzHaka. OTBeT Ha
ot6op. Ilowick reHOB KOJIMYECTBEHHBIX NPU3HAKOB. OJTHOHYKICOTHIHBIC BapHAHTbI
reHoB. JIHK-uun. [ToTHOT€HOMHBIN aHAIM3 acCoIUALN .

«Ombl» Han reHomoM. llocrreHomHas spa. OOparHas reHeTuka. «OMHUKCHBIC»
uccnenoBanus. [Iporeom, merabosom. [lpakTuueckoe 3ananue « ATpOHOMBI».

JloMecTuKalnusl W LEHTPbl T€HETHUYECKOTo pa3zHooOpaszusa. lloucku pacteHuii ¢
«XOpOIIUMMY TPU3HAKAMU I 4elioBeKa. LIeHTphl TreHeTHUYecKoro pazHooOpa3us.
Huxonaii MBanoBuu Bapumos. Ceneknus. KomOuHanmmonHass © THOpHUIHAS CEJICKIINS.
I'erepo3uc. IIpaktuueckoe 3amanue «l'OMoJOrMyecKkne psiabl HACJIEACTBEHHOU
U3MEHYUBOCTH.

CoxpaHUTh U U3YyUYUTh I€HBI, YTOOBI MEHATH Oyaymiee. Kak npaBHIbHO XpaHHUTh



reibl. Koseknum  reHeTumueckux — pecypcoB  pacreHuil.  Ilpaktukym — u/mnu
UCCIICZIOBATENbCKUI MPOEKT «MeToabl KyJIbTHBUPOBaHUS IN VItr0 amst coxXpaHeHHsI
TCHETUY ECKUX PECYPCOB PACTCHUM U I YCKOPEHHOU CEIEKIUN.

I'enernueckne LEHTPHI B HalleW crTpaHe. [e 3aHUMArOTCS TEHETUKOW U
T€HOMUKOU TUISL HYX]T CEJIBCKOTO X035MCTBA.



IINIAHUPYEMBIE PE3YJIbTATbBI
OCBOEHMUS KYPCA BHEYPOYHOM JESTEJIBHOCTH

3aHATUST B paMKax MPOrpaMMbl HamNpaBieHbl Ha OOECMEeYeHUE JOCTHUKEHUS
IIKOJIbHUKAMU  CJHEAYIOIIMX  JUYHOCTHBIX, METANPEAMETHBIX H  IPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJILTATOB.

JInuHOCTHBIE pe3yabTaThl:

B cghepe cpasxcoanckoco 6ocnumanus: TOTOBHOCTh K KOHCTPYKTHBHOM
COBMECTHOM AEATEIBHOCTH ITPU BBITIOJHEHUN UCCIICIOBAHUN U IIPOEKTOB, CTPEMIIEHUE K
B3aMMOIIOHUMAHHUIO U B3aUMOIIOMOIIY.

B chepe nampuomuueckozo éocnumanus.; OTHOLIEHHE K OMOJIOTUH KaK K BaKHO U
COCTaBJIIOLIEN KyJbTYpPbl, TOPAOCTh 3a BKJIAJ POCCUMCKUX U COBETCKUX YYEHBIX B
pa3BUTHE MUPOBOM OMOJOTHUECKON HAYKH.

B cgepe oyxoeno-upascmeennoco 6ocnumanus: TOTOBHOCTh OICHUBATh
MOBEJCHUE U IIOCTYNKU C MO3WLUMH HPABCTBEHHBIX HOPM U HOPM DKOJIOTUYECKOM
KYJIbTYPBI; IOHUMAaHUE 3HAYUMOCTH HPABCTBEHHOT'O ACIIEKTa JIESITEIbBHOCTH YEJIOBEKA B
MEJIUIIMHE U OUOJIOTUH.

B cgepe scmemuueckoco 6ocnumanus: TIOHUMaHUE POJIM  OUOJIOTUM B
dbopMUPOBAHUU ACTETUUECKOU KYIBTYPhI JMUHOCTH.

B cipepe qusuueckoco eocnumanus, ¢opmuposanusi Kyremypsvl 300p0o8bs U
IMOYUOHANBLHO2O 0O1a20N0YYUA; OTBETCTBEHHOE OTHOUIEHHWE K CBOEMY 3I0POBBIO U
YCTaHOBKA Ha 3/I0pOBBI 00pa3 )KU3HU (310pOBOE MUTAHUE, COOJIO/ICHUE TUTUEHUUECKU X
MpaBUJI U HOPM, cOaTaHCUPOBAHHBIN PEXUM 3aHATUHN U OTAbIXA, pEryJsipHas pu3ndecKas
aKTUBHOCTH); OCO3HAHUE MOCIECTBHI N HEMP USATHE BPEIHBIX MPUBBIUEK (YIIOTpeOIeHrE
QJIKOTOJISI, HApPKOTUKOB, KypeHHE) U UHbIX QopMm Bpega mii (QUIMYECKOTO U
MICUXUYECKOTO 3JI0POBbs; COOMIOACHUE NpaBuUil 0€30IaCHOCTH, B TOM YHUCJIE HaBBIKU
0e30MacHOTO MOBEACHUS B MIPUPOJIHON cpefie; cPOpMUpOBAHHOCTH HaBbIKA pedekcud,
ylpaBjeHUe COOCTBEHHBIM 3MOIMOHAIBHBIM COCTOSTHUEM.

B cgepe mpyoosoeco eocnumanus: aKkTUBHOE y4acTHE B PEIICHUU MPAKTUYECKHUX
3amay (B paMKax CEMbH, IIKOJIbI, TOpoJa, Kpas) OUOJOTHYECKOW M DKOJOTHUECKOMN
HANpPaBJICHHOCTH, MHTEpPEC K MPAKTUYECKOMY M3YUEHHUIO mpodeccuil, CBS3aHHBIX C
OMOJIOTHEH.

B cghepe oxonocuueckoco 6ocnumanusi: OpUEHTAMsl Ha TpPUMEHEHUE
OMOJIOTUYECKUX 3HAHUI MTPU pELIEHUH 3a7a4 B 00JIaCTH OKPYKalOUIeN Cpeibl; OCO3HAHU €
IKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIICHUS ; TOTOBHOCTh K YYaCTHIO B IPAKTUYECKO U
JEATEIBbHOCTH dKOJOTUYECKOU HAIPABJICHHOCTH.

B cgepe nonmumanusa yemmocmu HayuHo20 nNO3HAHUA: OPUEHTAIUS Ha
COBPEMEHHYIO CHCTEMY HAy4HBIX MPEACTAaBJICHUH 00 OCHOBHBIX OHOJOTUYECKHUX
3aKOHOMEPHOCTSAX, B3aMMOCBS35X YEJIOBEKA C IPUPOJHOM U COLMAIBHOM CpENOH;



MOHUMAaHUE PO OUOJIOTUYECKON HAayKH B (POPMUPOBAHUM HAYYHOTO MHPOBO33PEHHS ;
pa3BUTHE HAy4YHOU JTHOOO3HATEIILHOCTH, MHTEpeca K OUOJIOTUYECKON HayKe, HaBBIKOB
UCCIIEA0BATENBCKOMN AEATEIHbHOCTH.

B cgepe aoanmayuu x usmensArOWUMCA YCIOBUAM COYUATLHOU U NPUPOOHOL
cpeobl. aJieKBaTHAasi OIICHKA M3MEHSIOUIMXCA  YCJIOBUM; TMPUHSATHE  PELICHUS
(MHIUBUYyaJIbHOE, B TPYIE) B M3MEHSIOMIMXCS YCIOBUSIX Ha OCHOBAHUM aHAIM3a
Ouosiornyeckoit nHGOpMaIUu; IJIAHUPOBAHUE NEUCTBU B HOBOM CHTyalluu
HA OCHOBAHUU 3HAHUU OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

MeTanpeamMeTHbIe pe3yJbTaThl:

B cghepe oenaoenus ynueepcanbHoimu yueOHbIMU NO3ZHABAMETLHLIMU OCLCMEUAMU.
ba3oBble JIornyecKkue el CTBUS:

® BBIBIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OMOJOTHYECKUX
00BEKTOB (SIBJICHUM);

® YCTaHaBJIMBaTh CYIIECTBEHHBIM NPHU3HAK KIACCU(PUKAIMH OHUOJIOTHIECKUX
00BEKTOB (SBJICHUH, IPOIECCOB), OCHOBAaHHUSA /A OOOOIICHWS W CpaBHCHHS,
KPUTEPUU MTPOBOJIMMOTO aHAIIN3A;

® ¢ y4éTOM MPEIJIOKEHHOM OMOJIOTMUECKON 3aa4u BBIBISATH 3aKOHOMEPHOCTH U
NPOTHBOPEUMSI B paccMaTpuBaeMbIXx (akTax U HAOMIOACHUSIX; MpeJiararh
KPUTEPUU /ISl BBISIBJICHUS 3aKOHOMEPHOCTEN M POTUBOPEUHH;

® BBUBIATH JeDUIMTHEI UHPOPMAIUU, TAHHBIX, HEOOXOIUMBIX I PEUICHUS
IOCTABJICHHOM 3aJauH;

® BBIBJISATH MPUYUHHO-CICICTBEHHBIC CBS3M MPU HM3YYCHUU OHOJOTUYECKHUX
SIBJICHUM M TPOLECCOB; JIeaTh BBIBOJBI C HCIOJb30BAaHUEM JEIYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIFOUCHUH, YMO3aKIIFOUECHUH TI0 aHAJIOTHH, (OPMYIUPOBATH
THUIIOTE3bl O B3AUMOCBSI3SX;

® CaMOCTOATEIILHO BBIOMpATh CHOCOO pelieHus y4yeOHOW OMOJIOTHYECKOW 3ajadu
(cpaBHMBATh HECKOJIbKO BAPUAHTOB PEIICHUS, BHIOMpATh HAaMOOJIee OAXO AN
C y4€TOM CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPHER).

ba3oBbie Bccae10BaTENbCKUE TCUCTBHUS:
® ICIIOJIb30BAaTh BOMPOCHI KAK MCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHMUS ;

e (GopMyIMpOBaTH BOMPOCH], (PUKCUPYIOINIHME pPa3pPbiB MEKIY pEaTbHBIM H
JKeJaTeIbHbIM  COCTOSSHUEM  CHUTyallud, OOBEKTa, H  CaMOCTOSTEJIBHO
yCTaHABJIMBATh UCKOMOE U JJAHHOE;

e ¢dopMmupoBaTh  TruUnoTedy 00  HCTHHHOCTH  COOCTBEHHBIX  CYXKICHHUH,
apryMEHTHPOBATh CBOIO MTO3HUIIMIO, MHEHHE,

® MPOBOJIUTH [0 CAMOCTOSITETLHO COCTAaBJIIEHHOMY IIJIaHY HAOJIIOJICHUE, HECJIOKHBIN
OMOJIOTUYECKN JKCIIEPUMEHT, HEOOJBIIOE HCCISAOBAHHE IO YCTAaHOBJICHHIO
0COOEHHOCTEM OUOIOTUYECKOTO 00BEKTa (TIporiecca) U3yUeHus,

® TPUYUHHO-CIIEJICTBEHHBIX CBSI3€M W 3aBUCUMOCTEH OMOJOTUYECKUX OOBEKTOB
MEXTY co0oi;



OLICHUBAaTh HA MPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMALMIO, MOJYYECHHYIO B
X0/1€ HaOJIIOI€HUS U SKCIIEPUMEHTA;

CaMOCTOSITeTbHO (OPMYIHPOBATH OOOOIIEHUST W BBIBOJALI 1O pe3yJibTaTaM
NPOBEIEHHOTO HAOJIOJIEHUS, SKCIIEPUMEHTA, BJIAJE€Th WHCTPYMEHTAMU OLIEHKHU
JIOCTOBEPHOCTH MOJYYEHHBIX BBIBOJIOB U 000O0IIEHNUI;

NPOTHO3UPOBATHh BO3MOKHOE JaJIbHEMIIIee pa3BUTHE OMOJIOTHYECKUX MPOIIECCOB U
UX TOCJEICTBUS B aHAJOTUYHBIX WMJIM CXOAHBIX CUTYAllUSX, @ TAK)KE BBIABUTATh
NPEANO0KEeHUsI 00 UX PA3BUTHUH B HOBBIX YCJIOBHUSX U KOHTEKCTaX.

PaGora ¢ nadopmarmeii:

NPUMEHATH Pa3JIMIHbIE METOJIbI, MHCTPYMEHTHI U 3aMPOCHI TIPU MMOKUCKE U 0TOOpE
ouonorndecko wuHGOPMAIMU WM JAaHHBIX H3 HCTOYHHKOB C YYETOM
MpeI0OXKEHHON yueOHOM OMOIOTHYECKOM 3314 H;

BHIOWpATh, AHAIM3UPOBATh, CHUCTEMATU3WPOBATh W  UHTEPIPETHPOBATH
OMOJIOTHYECKYIO HH(POPMAITHIO PA3IMYHBIX BUAOB U (HOPM MPEICTABICHHUS ;
HAXOJUTh CXOJHBIE apTyYMEHTHI (110 ATBEPKIAIONIHIE MM ONPOBEPTAIONINE OJIHY U
Ty XK€ UJICT0, BEPCHUIO) B PA3IMYHBIX HHPOPMAIMOHHBIX UCTOYHHUKAX;
CaMOCTOSITEILHO BHIOMPATh ONTUMAJIbHYIO (OpMY TpecTaBiIeHus HHGOpMAaIUUd U
WLTIOCTPUPOBATH PEIIaeMbI€ 3a/1a41 HECJIOKHBIMU CXeMaM U, JuarpaMMaMu, UHO I
rpaduKkoii U X KOMOUHAIUSAMU;

OIICHMBATh HANE&KHOCTH OWOJOTHYECKOW MH(OpMAIUU TIO0  KPUTEPUSIM,
NPE/IJIOKEHHBIM YUUTEIEM WIH CHOPMYTUPOBAHHBIM CAMOCTOSITEIHHO;
3aIlIOMHUHATh U CUCTEMATU3UPOBATH OMOJIOTUIECKYIO HHPOPMAITHIO.

B cghepe osnadenus ynusepcanvuvimu yueOuviMu KOMMYHUKAMUSHLIMU OCUCEUIMU
OO6mienue:

BOCIIPUHUMATH U (OPMYIIMPOBATH CYKJIEHHs, BRIpaKaTh SMOIMHU B TPOIIECCe
BBITIOJTHEHHS TIPAKTHIECKUX U TAOOPATOPHBIX padoT;

BBIpaXKaTh ce0sl (CBOIO TOUKY 3pEHHUS) B YCTHBIX U MUCHMEHHBIX TEKCTaX;
pacro3HaBaTh HeBepOaldbHBIE CpEACTBA OOIIEHHS, TOHMMATh 3HAYCHUE
COIIMAILHBIX 3HAKOB, 3HATh W pACMO3HABATh MPEANOCHUIKM KOH(PIUKTHBIX
CUTYaIlMd U CMSITYaTh KOH(PJIUKTHI, BECTH MIEPETOBOPHI;

NMOHUMAaTh HAaMEPEHUS JPYrux, TMPOSBIATH YBAXUTEIbHOE OTHOIICHHE K
coOeceTHUKY U B KOPPEKTHOU hopme HOopMYyIHpPOBATH CBOU BO3PAKEHUS ;

B XOJI€ TUAJIoTa W/UJIM TUCKYCCHH 33]]aBaTh BOMPOCHI IO CYIIECTBY 00CYKaaeMo i
OMOJIOTHYECKOM TEMBl W BBICKa3bIBaTh HJICH, HAIlCJICHHbIE Ha pelIcHue
OMOJIOTMYECKOM 3a1a4M U ToAAep KaHUE 0J1aroxkenareJbHOCTH OOIICHMS ;
COTIOCTABJISITh CBOM CYXKJIECHHUS C CYXICHUSIMU JPYTUX YYaCTHHKOB JHAJIOTa,
00HapyXMBATh Pa3IMUUs U CXOJCTBO MO3UINHA;

nyO0JIMYHO TPECTABIATh PE3YJIbTaThl BBIMOJIHEHHOTO OUOJIOTUYECKOTO OIbBITa
(PKCTIEpUM €HTA, HCCJIEIOBaHMS, NPOEKTA);



CaMOCTOSITEIBHO BBIOUPATh ((OPMAT BBHICTYIUICHUS C YUETOM 3aJ1ay MPE3CHTALUU U
0COOCHHOCTEW ayJUTOPUU U B COOTBETCTBUU C HHM COCTAaBIISITh YCTHBIE H
MUCbMEHHBIE TEKCTHI C UCTIOJIB30BAHUEM WILIIOCTPATUBHBIX MaTEPHUATIOB.

CoBMecTHAS A€SITEIBLHOCTE (COTPYAHUYECTBO):

NMOHUMAaTh W HWCTOJB30BaTh MPEUMYIECTBA KOMAHIHOW WM WHIUBUIYaJbHOMU
paboTHl TIPU PEIICHUH KOHKPETHOM OHOJOTHMYECKOW MpoOaeMbl, 0OOCHOBHIBATh
HEOOXOAMMOCTh MPUMEHEHHUS TPYHIIOBBIX (OPM B3aUMOJEHUCTBUS MPU PELICHU U
MOCTaBJICHHOW y4eOHOM 3aa4u;

NPUHUMATh 11€JIb COBMECTHOM JIEITEIHbHOCTH, KOJIEKTUBHO CTPOUTH ICHUCTBUS 110
e€ OCTIKEHUIO: paclpelesisiTh pojH, AOTOBAPUBATHCA, O0OCYKIaTh MPOLIECC U
pe3yabTaT COBMECTHOM pabOThI;

yMeTh 00001aTh MHEHUS HECKOJbKUX JIIOJEH, MpOSBISATH TOTOBHOCTH
PYKOBOJUTH, BBITIOTHATH MOPYUYEHUS, TIOTUUHATHCS ;

IUIAHUPOBATh OPraHU3AlMI0 COBMECTHOM paldoThl, ONMpEenesiaTh CBOIO PoJib (C
y4€TOM TMPEANOYTEHUH U BO3MOXKHOCTEW BCEX YYACTHUKOB B3aUMOJICUCTBUS),
pacmpenessITh 3alaud MEXJy WieHaMHM KOMAaH[Ibl, y4acTBOBaTh B TPYMIOBBIX
dbopmax paboThl (00CYKIeHUSI, 0OMEH MHEHUSIMU, MO3TOBBIE IIITYPMbI U HHBIE);
BBITIOJIHATH CBOIO YacTh Pa0OThI, TOCTUTAaTh KA4€CTBEHHOTO PE3yJIbTaTa 1o CBOEMY
HAMNPAaBJICHUIO U KOOPAUHUPOBATH CBOU JICUCTBUS C IPYTUMH YJICHAM U KOMAaH/IbI;
OIICHMBATh KAaueCTBO CBOETO BKJAAa B OOMUNA TPOAYKT IO KPUTEPUSIM,
CaMOCTOSITETbHO  CHOPMYJMPOBAHHBIM  YYaCTHHKaAaMH  B3aUMOJCHCTBUS ;
CpaBHUBATH PE3YJIBTAThI C HCXOTHOM 3a7aueil U BKJIaJl KaXX0TO YjeHa KOMaH/bI B
JOCTH)KEHUE pPe3yJIbTaTOB, pa3lelisiTh cdepy OTBETCTBEHHOCTH U MPOSIBISATH
TOTOBHOCTH K MIPEAOCTABJIEHUIO OTUYETA Mepe TPYIION;

OBJIAJIETh CHCTEMOW YHHBEPCAIbHBIX KOMMYHHUKATUBHBIX JEUCTBHIA, KOTOpas
obecrnieunBaeT CHOPMUPOBAHHOCTh COLMAIBHBIX HABBIKOB U 3MOLIMOHAJIBHOTO
MHTEJJIEKTa IIKOJIbHUKOB.

B cgepe o6nadenus ynusepcanvmvimu yueOHbIMU pe2VIAMUBHLIMU OEUCMBUIMU.
CaMoopranusanusi:

BBISIBJISATH TPOOJIEMBI ISl PEUICHUS B JKWU3HEGHHBIX W YYEOHBIX CUTyallHsX,
UCIIOJIb3YSl OMOJIOTUYECKHE 3HAHUS ;

OPHMEHTHUPOBATHCS B PA3JIMUHBIX MOIX0aX MPUHATHS PEIICHUH (MHIUBUIYaIBLHOE,
OPUHITHE PEUICHUs B TPYMIE, IPUHITHE PEIICHUN TPYMIOoN);

CaMOCTOSITETFHO COCTaBISITh AQJITOPUTM peUIeHWs 3a7adyd (WM ero 4YacTh),
BBIOMpATh croco0 penieHus Yy4eOHOW OMOJOTHUECKONW 3aaduu C  Y4ETOM
UMEIONINXCA PECYPCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
npesaraeMble Bap UaHThl PEIICHU;

COCTaBJAITh IUIAH JACUCTBUH (TIJIaH peanu3allid HAaMEUYEHHOTO aJropuTMa
pelIeHNs1), KOPPEKTUPOBATH MPEAJIOKEHHBIM aJTOPUTM C YYETOM MOIYyYEHUS
HOBBIX OMOJIOTHY ECKUX 3HAHUM 00 M3y4yaeMOM OMOJIOTUYECKOM OOBEKTE;

Jenarhb BBIOOD u Oparb OTBETCTBEHHOCTD 3a pelIeHue.



CaMOKOHTPOJIb (pedaeKcus):

BJIAJIETh CIOCO0AMU CaMOKOHTPOJIsl, CAMOMOTHBALIUM U PEIIEKCUU;

JaBaTh aJ1€KBaTHYIO OLICHKY CUTYaIMU U MpeJJiararh jiaH €€ u3MEHEHUS ;
YUUTHIBATh KOHTEKCT U MPEABUAETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh NpHU
peuieHu y4eOHOW OHOJOTHMYECKOW 3aJaud, ajanTUpoBaTh pEIICHUE K
MEHSIIOIIUMCSI OOCTOSITEILCTBAM ;

OOBSICHATh MPUYUHBI TOCTIKEHUS (HEAOCTHUKEHUS) PE3YJIbTaTOB JESITEIHHOCTH,
JaBaTh OLEHKY NPHOOPETEHHOMY ONBITY, YMETh HAaXOAUTh MO3UTHUBHOE B
MPOU3OLIEIIECH CUTYaAIUH;

BHOCUTb KOPPEKTUBBI B JACSATEILHOCTb HAa OCHOBE HOBBIX OOCTOSTENBCTB,
U3MCHUBIIUXCS CUTYAIlNH, YCTAHOBJICHHBIX OIMHMOOK, BOBHUKIITUX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3YJbTATA LIEJH U YCIOBUSM.

BMOHHOHaHLHBIfI HNHTCJIJICKT.

pa3nmu4aTh, HA3bIBATh W YINPABJIATh COOCTBEHHBIMH HMOIUSMH M IMOIUSIMHU
APYTHX;

BBISIBJISITH M AaHAJIU3UPOBATH PUYMHBI IMOLUN;

CTaBUTbH ce0sl HA MECTO JPYroro 4ejoBeKa, MOHUMAaTh MOTHUBBI U HAMEPEHUS
ApYroro,

peryaMpoBaTh Coco0 BBIPAKEHUS SMOLUH.

[Ipunstue cedst U APyrux;

OCO3HAHHO OTHOCUTHCS K IpYrOMY YEJIOBEKY, €r0 MHEHHIO;

npu3HaBaTh CBOE MPABO HA OIMMOKY M TaKOeE K€ MPaBo APYroro;

OTKPBITOCTH ce0€ U IPYTUM;

0CO3HABaTh HEBO3MOXKHOCTb KOHTPOJIUPOBATH BCE BOKPYT;

OBJAJIETh CUCTEMOW YHUBEPCAIBHBIX YUYEOHBIX PETrYJSATUBHBIX JICHCTBHUIA,
KoTopasi oOecneunBaeT (POPMHUPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTHU
(BHYTpEHHSISI TO3WUIUS JTUYHOCTH), M IKU3HEHHBIX HABBIKOB JIUYHOCTHU
(ynpaBneHust co00¥, CaMOIUCIUTUIMHBI, YCTOMUYMBOTO TTOBEACHMS ).

HpeI[MeTHble PE€3YyAbTATBI OCBOCHUA IMPOTIPpaMMBbI

B no3naBarenpHOM (MHTEIDIEKTYaIBHOMN) chepe:

- an06peTeHHe OIIbITa HUCIIOJIB30BaHMI MCTOOOB OMOJIOTHYECKOH HayKH C LCJbIO

U3ydeHUs] OMOJIOTHYECKUX OOBEKTOB, SIBJICHUN M MPOIECCOB: HAOJIIOJICHHE, OMUCAHMUE,

MMPOBCACHNUC HCCIIOKHBIX OHMOJIOTHYCCKUX OIBITOB M OKCIICPUMCHTOB, B TOM YHCJIC C

HCIOJIb30BAaHUEM aHAIOTOBBIX U IUPPOBBIX OMOJOTUUECKUX MPUOOPOB U UHCTPYMEHTOB;

(bOpMI/IpOBaHI/Ie YMCHUA UHTCTPUPOBATH OMOJIOTMYCSCKHE 3HAHUS CO 3HAHUAMM U3

JIPYTUX y4eOHBIX MpeaAMeToB (UMK, XUMUHU, Teorpaduu, UICTOPUHU, OOIIECTBO3HAHUS

u

T. 1.);



— (opmupoBanue yMeHHl pemaTh yueOHbIe 3a1aul OUOJOTHIECKOTO COACpIKaHUs,
BBISIBIISITH ~ NMPUYUHHO-CIICACTBEHHBIE  CBS3H, TNPOBOJWTH  KAYECTBEHHBIE U
KOJIMUYE€CTBEHHBIC PACUETHI, JIeJIaTh BEIBOABI HA OCHOBAHUH TOJTYYEHHBIX PE3YJIbTaTOB;

— (¢dopMHupoBaHHE YMEHHs IJIAHUPOBATh Y4eOHOE HCCIIEIOBAHUE WIIM MPOEKTHYIO
paboTy ¢ y4ETOM MOCTABJICHHOU 1eJH: (OPMYIUPOBATH MPOOIEMY, THIIOTE3Y U CTABUTb
3a/layd UCCIIeIOBaHMsI, BbIOMpATh aJleKBATHO MOCTABJICHHOM €M METOJIbI, JelaTh
BBIBO/JIBI 110 PE3YJIbTaTaM HCCIIEIOBAHUS UJIHM MTPOCKTHOM NIEATEIBHOCTH;

— ¢opMHupoBaHWEe  HHTEpeca K  yriayOJeHut0o  OMOJIOTHYECKUX  3HAHWUU
(mpeanpoduabHas MOATOTOBKA U MpodecCHoHalIbHAs OPUEHTAIHSI) U BBIOOPY OMOJIOTH U
Kak nMpo(uILHOTO IpeIMETa Ha CTYIIEHU CPETHETO TIOJIHOTO 0Opa3oBaHus 11 Oy yiie i
npodeccHoHaIbHON JAEATEIHbHOCTH, B 00JaCTH OWOJIOTUM, MEIUIIMHBI, SKOJOTHH,
TICUXOJIOTHH, BETEPUHAPHUH, CETTBCKOTO XO35UCTBA;

— BJaJ€HUE HaBbIKaMU paboThl ¢ uHpOpPMaALME ECTECTBEHHO-HAYYHOTO
coJiep KaHusl, TPEJCTABICHHON B pa3Hoil ¢opme (B BUAE TEKCTa, TAaOJMMYHBIX aHHBIX,
CXeM, TpaukoB, auarpamm, MoJejled, H300paKeHul), KPUTHYECKOTO aHaIM3a
MH(POPMAIIMH U OTICHKH €€ JOCTOBEPHOCTH;

— YMEHHUE MHTErpUpOBaTh OMOJOTHYECKUE 3HAHUS CO 3HAHUAMU JIPYTUX y4eOHBIX
MPEMETOB; UHTEPEC K YIIIyOJEHHIO OMOJIOTUYECKUX 3HAHUM U BHIOOPY OMOJIOTHH KakK
npoILHOTO TpeIMeTa Ha YpPOBHE cCpenHero olmiero obOpasoBaHus il Oymayiiei
npodeccHoHaNIbHON JEATEILHOCTY B 00JIaCTH OWOJIOTUM, MEIMIIUHBI, 3KOJOTHH,
BETEPUHAPUH, CEIIBCKOTO XO3SHCTBA, IHIINEBON MPOMBINIJICHHOCTH, TICUXOJOTHH,
UCKYCCTBa, CIIOPTA - UMETh YETKHUE MPEJCTABJICHUSI O MaTEPUATUCTUUECKON CYIIHOCTHU
T€HOMOB XUBBIX OPTAaHU3MOB M PETYJIIUIO UX paOOTHI;

— 3HAHUE OCHOBHBIX (DaKTOPOB OKPYXKAIOIICH CpPEAbl, BIUAIONINX HA PAa3BUTHE H
CYIIIECTBOBAHUE KMUBBIX OPTAHU3MOB, alanTaluii K (pakTopam OKpyKaromen cpessl;

— 3HAHWE OCHOBHBIX MOJXOJ0B OMOTEXHOJIOTHH, UCTIOIH30BAHUS €€ JTOCTIKEHUH B
COBPEMEHHOM >KM3HU YEJIOBEKA, 0COOEHHOCTH MCIOJIb30BAHUS KHUBBIX OPraHU3MOB JJIs
IPOU3BOJICTBEHHBIX HYXK]I UEJIOBEKA;

— 3HAHWE OCHOBHBIX TOJXOJOB CENEKIUU W OHOTEXHOJOTUU KYJIBTYpHBIX
pacTeHul, XapakTepu30BaTh TeHETUUYECKU MOIUDUIIMPOBAHHBIC PACTEHHUS, OTIEPUPOBATb
MOHATHSAMH, THOpHIM3AIUSA, OTHAJCHHAs TUOpUAM3ANMsI, HWCKYCCTBEHHBIM OTOOD,
reTepo3uc, TpaHchopmalius, MyTareHes, TeHeTHUeCKOe pPeAaKTUPOBAHUE;

— TIOHMMaHHE MOJEKYISIPHBIX  MEXaHM3MOB  peajlu3allMd  HacCJEeJACTBEHHOM
nHpOpMAIMH U YMEHUE CBOOOTHO OTIEPUPOBATH OCHOBHBIMY MOHSATHIMHU MOJICKYJISIPHO i
OMOJIOTHY U €€ COBPEMEHHBIX HaIIPaBJICHNUH — IeHOMUKHU, METar eHOMUKH, IPOTEOMUKH;

— 3HaHHME OCHOBHBIX 3a00JIeBaHUN YENOBEKA, MEXaHU3MOB UX Pa3BUTHUs, CIOCOOAX
ux JUarHOCTUKH u JICYEHUS ;



— ¢opMHUpOBaHHWE YMEHUS HCIIOJIb30BAaTh MOHATHUHWHBIM anmapar U CUMBOJMYECKHU U
SI3bIK T€HETUKH, TPaMOTHOE NPUMEHEHHE HAYYHBIX TEPMHHOB, MOHATUH, TEOPHI,
3aKOHOB JJI1 OOBSICHEHHS HAOII0JacMbIX OHOJIOTHYCCKUX OOBEKTOB, SBICHUH U
MIPOIIECCOB, MO3BOJISIONINX 3aJI0KUTh (yHIaMEHT HAy9IHOTO MUPOBO33PECHHUS.

B 1ieHHOCTHO-OpHEHTAIIMOHHOM cdepe:

— 3HAHHUC, 4YTO NPUMCHCHHEC COBPCMCHHBIX TEXHOJIOTUH MOHeKyHHpHOﬁ OHOJIOTHH
IMO3BOJLICT YCIICINHO pPC€IIaTb TaKHC 3JIO6OI[HCBHBI€ HpO6JICMBI, KaK OXpaHa
Oprmanmeﬁ CpCabl, COXpaHCHHUC 3A0POBbA YCIOBCKA, KOHTPOJIb U BOCCTAHOBJICHHUC
OKOCHCTECM.



TEMATHYECKOE IVTAHUPOBAHUE

Monyab «Kak »KMBOTHBIE H PAaCTEeHHS IPHUCNIOCAOIUBAKTCH) (IBOJTIOLMOHHASA

3Ko0JI0THs) 5-6 KiIacceswl (34 yaca)

Mop(doJIoTHIECKUX U
(U3MOTOTUYECKHX aJTaNTaIlHi.
[Touemy opraHu3MbI HE
CTaHOBSITCSI OECKOHEYHO
OONBIINMU, MAJICHBKAMH,
BCESITHBIM.

Tembl OcHoOBHOe coepKaHue desTeJbHOCTH
IIKOJIbHUKOB
1. MBI uccaenyem CBoliCTBa M CTPOEHUE KUBBIX HccnenoBarenbckue
’KHBbIe 00beKThI OPTaHU3MOB (CTPOCHHUE KJIETKH). | paboTsl «Bce u (CHHUITHI,
(6 v) Bun, ocobsr — opranusm Kak Oenku, Oepe3bl U T.1.)
eINHas CUCTeMa. Ajanraiuu OJIMHAKOBBIE?
(mpucnoco6sienus). [lorstue DOTOKBECT.
roMeocTasa )XUBOro opranusMma. | [Ipaktuueckas padota
CriocoObl ero nmoajiepKaHusl. «CocraBisiem KHUTY
OrpanuueHus PEKOPIOB  pPACTEHUHM W

JKUBOTHBIX HAICTO Kpasd».

2. Bausinue
OKpY:KaKoIleu
cpebl HA )KUBbIE
opraHu3mbl (12 4)

@PaKTOPBI OKPYIKAIOLIEN CPEIBI
(abmoTHueckue, OMOTHYECKHE,
aHnTpornoreHueie). [Ipumepsl
abnoTUYecKux (paKTopoB,
OKa3bIBAIOUIUX OCHOBHOE
BIIUSTHUE HA KU3HE EATeIbHOCTD
KUBBIX OPraHU3MOB:
TeMIiepaTypa, CBET, BIAKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTH
MPUCTOCOOJIEHUS KUBBIX
OpPTaHU3MOB K a0 MOTUYECKUM
dakropam. [Ipucnocobnenus k
OCHOBHBIM a0 MOTUYECKUM
dbakTopaM: TemImeparypa,
BJIQ&)KHOCTH U CBET.

[IpakTuyeckoe 3aHsATHE
«per u Tenno» (KyOuku
JIb1a B3BECUTD, MIOJIOKUTH
B yaliku [lerpu Ha
pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpEe
pacrasin).

IIpakTuyeckoe 3aHsaTHe
«YTo pacTtBOpsieTcs B
BOJE» (IKCIIEpUMEHT
«Kugkuit tom»).
[IpakTuyeckoe 3aHsATHE
«Auddy3us BemecTs B
BOJi€ (pacTBOPHI)»,
«/IBM>KEeHME PACTBOPOB MO
LUBETKY».

[IpakTuueckoe 3aHATHE
«Jlen mmaBaer B BoJE
(aiicOepru, 3amMmep3aHue
BOJIOEMOB)».
[IpakTuueckoe 3aHATHE
«Jlen ipu 3amep3aHuu




paciIupsieTcs»
(paspyiieHue KaMHsl
(mouBooOpazoBanue),
3aMep3aHue KJIETOK).
[IpakTuueckoe 3aHATHE
«Ily6a» (kyOuku nbaa
3aBEPHYTH B PA3HbBIN
Marepuasl, B3BECHUTH).
[IpakTuueckoe 3aHATHE
«ITurMeHTBI» (MOKHO
pa3lienuTh Ha BaTMaHe
KpacuTemu u3
draomacTepoBy.
[IpakTuueckoe 3aHATHE
«Kak )XKMBOTHBIE MJIaBaIOT
B BoJie» (DKCTIEPUMEHT C
MTUATICTKOM ).
Hccnenosarenbckue
paboThl «BnusHue cBeTa
(Terna, BIAXKHOCTH,
COCTaBa MOYBHI) HA
pacTeHus: B €CTECTBCHHBIX
WJIN UCKYCCTBEHHBIX
yCJIOBUSIX» (Ha JOCTYTHOM

Marepuale).
3. B3anmoaeiictBusa | buotnueckue paxTopsl. HccnenoBarenbckas
JKMBBIX OPTaHU3MOB | 3AKOHOMEPHOCTHU Pa3BUTHSA pabota «Habmronenus 3a
(4 9) MEXBUIOBBIX B3aMMOOTHOIICHUSIMHU
B3aMMOOTHOIIICHUH. KUBOTHBIX MPHU

KosBoumonust (XUliHUK->KepTBa;
napa3uT-Xo3s1H) DBOJIOLHS
CTpaTeTuil 10ObIBaHUS THIIH.
CommanbHOCTE. Bunabl-
BceneHIbl. [lepedyens pacTeHuii-
BPEIUTEIIEH.

JIOOBIBAHW U ITHIIIH
(KOpMYIIKH JJ1s1 ITHIL, JUJISt
TOPOJICKUX WU CEJIbCKHUX
KUBOTHBIX). Beb-
KaMepbI».
HccaenoBareabckas
paboTta
«Pacnpocrpanenue
BUJ0B-CHHAHTPOIIOB B
HaIlle¥l MECTHOCTH




4. Yes10BeK B )KU3HHU
pacTeHMd U
KUBOTHBIX? (6 4)

AHTpOTOTeHHBIE (PaKTOPHI.
[IpaBna nu, 4TO MEPBOOBITHBIE
JIFO/TY SKWJTU B TAPMOHUHU C
npupoaoil. O1oMalIHUBAHUE U
NpUpYYEHUE KUBOTHBIX U
pacteHuil. 3auem crnacathb
BBIMUPAIOLIHE BUIBI, KAaK 3TO
nenatb. KyabTypHble pacTeHuUs U
ux nukue npeaku. [louemy
BAYKHO UX COXPAHSATb.
Pa3HooOpa3ue KyJabTypHBIX
pacTeHU U UX 3HAYCHUE B
KU3HM yenoBeka. KpacHas kHura
Barieit repputopun. Ocob6o
OXpaHsieMbl€ TEPPUTOPHH,
3anoBeHUKH Poccuu u mupa.

[IpakTuueckas pabota
«PazHoobOpaszue
KyJBTYPHBIX PACTCHUH B
BallleM PErHoHeY.
HccnenoBarenbckas
pabora «BnusHue
AHTPOTIOTEHHBIX (PaKTOPOB
Ha pa3BUTHE PACTCHHUU B
ropoJie/HaceIeHHOM

Ty HKTEY.
DKCKypCusi/MpakTUIecKast
pabota «OOIIT B Bamem
pEervuoHe — yHUKaJIbHbIE
00BEKTHI PUPOJIBI».

5. DkoJioruuyeckKue
HUIM (6 1)

buocdepa — oqna u3
BOKHEUIINX 00010UEK 3eMJIH.
UYTo Takoe «IKOJIOTHYECKUe
HUIIIN» U KaK OHH
bopmupyrotcsi? opmMupoBaHue
3HaHUI TT0 OMOPa3HOOOpa3UI0
KU3HEHHBIX (OPM,
MTOBEJICHUECKHUX
MPUCTIOCOOJICHUH,

Mo Iu(UKATTMOHHAS
M3MEHYHMBOCTH (Ha 0a30BOM
ypoBHe). PacTurensHble
COOOIIIECTBA U UX TUTIBL.
Pa3BuTHe u cMeHbI
pPaCTUTEIBHBIX COOOIIECTB.

HccnenoBarenbckue
paboThI «IKOJIOTUYECKHE
HUIIIN BOKPYT TeOs —
omnucanue (HaKTopoB
OKPYKAIOLIEN CPEIIBI».
UccnenoBarensckue
paboThI
«DeHOJIOTUYECKHUE
HaOTIOICHUSY.

Monayab «OcHOBBI pacTeHHEBOACTBa» 7-8 Kiaacchl (68 yacoB)

Tembl

OcHoBHOE coepkaHue

JleAATeJILHOCTD
IKOJbHUKOB

Tema 1. BBenenmue B
pacTeHneBOACTBO
(2 9)

Yro-Takoe pacTeHHUEBOICTBO:
OCHOBHBIE (PAKTOPHI
BBIPAIIMBAHUS PACTEHHIA.
Ucropus paszButus
arpoOXUMUYECKUX 3HAHUU
(pabotsr M.B. JlomoHOCOBa, O.
JIubuxa, byccenro, B.B.
JokyuaeBa, K.A. Tumupsizena,
IT1.A. Kocteruena, /1. H.

[IpakTuueckas pabota
«bouka JIndOuxay.




[IpsiHUIIHKUKOBA U Jp.).

Tema 2.
ArpoTeXHHYeCKH
IKCHepuMeHT (6 1)

[IpaBuna nocTaHOBKHU
arpo’KCIepUMEHTOB.
[TocTaHOBKa DKCTIEPUMEHTOB C
pacteHusiMu. BeiOop TeMbl,
COCTaBJICHUE TUMOTE3bI, IS U
3aJ1a4y SKCIEPUMEHTA I10
BBIpAIIIMBAHUIO PACTCHUH B
KOHTPOJMPYEMOU cpelie.
KoHTpomu, moBTOPHOCTH,
MPOBEICHUE IKCIIEPUMEHTA.
[InanupoBaHue SKCIEpPUMEHTA.
O1ieHKa pe3yIbTaToOB
HKCIIEPUMEHTA.

OcBoeHUE TEXHOJOTUU
KPYTJIOTOJIMYHOTO BBIPAIIUBAHUS
caJlaTOB U MUKPO3EJICHHU B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCIIOBUSAX.

Hccnenoparenbckas
pabota «DakTophl,
BJIMAIONIME HA
mpopacTtanue ceMsiH (pocT
IPOPOCTKOB)».
[IpakTudeckas padorta
«CO0p yCTaHOBKH IS
BBIPANTUBAHUS PACTECHUN B
KOHTPOJUPYEMBIX
YCIIOBUSX.

Tema 3. Posb
XMMHYeCKHX
3JIEMEHTOB B
NUTAHUU PaCcTEHUI

(20 a)

Bona. PactBop. BeiTsikka.
AHMOHBI, KaTUOHBI,
BJIEKTPOIIPOBOIHOCTH U pH
pactBopa. Ponb XuMHUuecKux
AJIEMEHTOB B MUTAaHUU PACTCHUM.
[lonydyenue nuTaTenbHbIX
BEILECTB PACTCHUSIMHU.

Y no0penus: opraHu4ecKue,
MHHEpAJbHBIE,
MUKpoOHoorundeckue. Tumel
NUATaHUA pacTeHui. Bo3aymHoe
1 MUHEpabHOE (KOPHEBOE)
NUATaHuE pacTeHui. TpancnopT
MUTATEIbHBIX BEUIECTB
PACTEHUN: BOCXOISIIAN U
HUCXOIAIINN TOK. BaxkHenmune
Kanuinele, pocdopHbie U
a30THBIE YOOpEHHUS, UX
cBoiicTBa. [IpocThie U cOXKHBIE
ya00peHus.

Poct u pa3Butue pacteHu:
ATamnbl OHTOTeHe3a, GaKTOPHI,
BIIMSIOLIAE HA POCT PACTECHUM:
CBET, 'YCTOTa MOCAJI0K, ITMTAHHUE,
cyocTpar.

Oco0eHHOCTH IUTaHUs

[IpakTrueckas pabota
«CXxeMbl TUTaTeIbHbBIX
pactBopoB. Pacuer no3
yIoOpeHui Jist
MUTATEIILHBIX PACTBOPOBY.
[IpakTuueckas pabota
«IIpaBuina cmemuBaHus
yI0OpeHn
[IpakTuueckas pabota
«Iluranue pacTeHui:
TEXHOJIOTUsI
MIPUTOTOBJICHHUS
MUTAaTEJILHBIX PAaCTBOPOB
JUTSL Pa3HBIX KYJIBTYP».
[IpakTrueckas pabota
«MoHuTOpUHT
MHHEPaAJIBLHOTO MUTAHUS
pacTeHUn.
[TpakTuueckas padota
«PacTturenbHas
JIUArHOCTHKA.
Hccnenoparenbckas
paboTta «O1eHka
COCTOSIHUSI KOMHATHBIX
pacTeHuil, paCTeHUN Ha
LIKOJIbHOW TEPPUTOPHH,




pacTeHui a30ToM. A30T U €TO
3HAQYEHUE B )KM3HU PACTECHUM.
DopMBI a30Ta U UX
npeBpalicHue B MOYBE.
Uctounuku dpocdopa ais
pacTteHus. 3HaYCHUE
dbochopcoaepxammx
coequHeHnH B KieTke. Poib
MaKpO3PTHUECKUX COCTUHEHUN
dbocdopa B sHEpreTUUECKOM
oOMeHe.

Bnusuaue xanus Ha usnueckue
CBOMCTBA IPOTOIUIA3MBbI, HA
(bepMEeHTHI yTII€BOIOPOTHOTO
oOMeHa, CUHTE3 O€JIKOB U JIp.
Pousib kanust B nojiiep:xaHuu
WOHHOTO 0ajaHca B TKaHIX, B
npoleccax caMmoOperysiuu.
PerymsaropHas u
CTPYKTYpoOoOpa3oBaTenbHas
pPOJIb KaJbLUsA. YYacCTUE B
00pa30oBaHUM KJIETOYHOMN
CTCHKH, MO ACPKaHUU
CTPYKTYpbl MEMOpaH U
PeryJsus UX MPOHUIIAEMOCTH.
3HaYeHHE MarHus B
MeTaboJIM3Me paCTSHU.
Maruwii B cocTaBe xjopoduiia,
CXOJICTBO XJIOpOUiIa U
reMorjo0OnHa Kak
CBUJIETEIBCTBO €JMHCTBA
OpraHUYeCKOro Mupa.

Cepa 1 ero OCHOBHBIE
COEIMHEHUS, UX POJb B
CTPYKTYPHOM OpraHU3aluu
KJICTKH, Y4acTHe B
OKHUCJIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUIX
MHUKpOIJIEMEHTBHL.
[IpencraBnenus o poim
MHKPO3JIEMEHTOB B
MeTab0IM3Me PaCTeHU.
Oco0eHHOCTH NOCTYIIEHUS
MHUKPODJIEMEHTOB B PACTCHUSI.
CHuHEpru3M M aHTarOHU3M

yCTaHOBKA MPUYUH
MaTOJIOTUYECKUX
COCTOSIHUM (TIpH

HATTUY ).
Hccnenosarenbckas
pabota «OueHKa B HUS
Pa3IUYHBIX JIEMEHTOB Ha
COCTOSIHUE PACTCHUU
(cocraBiieHUE pa3TUUYHBIX
MOJIKOPMOK)».




AJIEMEHTOB MTUTAHMS PACTCHU.
PacturenpHast [MarHOCTHKA U
METOJIbI HICHTH( UKAITUH
HeI0CTaTKa/M30bITKA DJIEMEHTOB
[IATAHUA.

Tema 4.
Peryasitopsl pocTa
pacteHuil. 3amura
pactenuii (4 4)

[TonsaTue o perynsTopax pocra
pacreHuil. CTUMYJIATOPBI pOCTa
— (puroropmoHsbI (ayKCHHBI,
ru00epesUTNHBI, ITMTOKUHUHBI).
NHrubutopsl pocta pacTeHHIA:
1. mpupoanbie (abcim3oBas
KHUCJIOTA U HEKOTOPhIE
(dheHOoTbHBIC BEIEeCTBA
(uKymapoBasi, KOpU4yHasi,
CATUIIUIIOBAs KUCJIOTHI).

2. CHHTCTHYECKHE
(MopGaKTUHBI, peTapIaHTHhI,
nedoIMaHThl, 1E€CUKAHTBHI,
repOunubl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTCHUM.
CoBpeMeHHBIE CIIOCOOBI
MOHHUTOPUHTA.

3amura pacTeHUn OT
BpEAUTEIICH: OCHOBBI
onomeroa.

[IpakTrueckas pabota
«DUTOMOHUTOPUHT U
OLICHKA COCTOSIHUSA
pactenuii. CoBpeMEHHbIE
CIIOCOOBI MOHUTOPHUHT Y.

HccnenoBarenbckas
pabota «Brusaue
rerepoaykcuHa Ha
npopacranue (pocT Ha
Pa3HBIX CTAIUSIX, B PA3HBIX
YCJIOBUSIX) Pa3IMYHBIX
pacTeHUn.

[IpakTuueckas pabota
«VHCeKTapuu: paBuiia u
YCIIOBUS Pa3BE/ICHUS
MOJIC3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi M
MOYBEHHAs
KYJbTYPbI, HX
NnpuMeHeHHe B
BbIpalllUBAH UM
pacTeHui.
Pusunojorus
pactenuii (8 u)

Bonnas, necuanasi u mouyBeHHas
KyJbTYpBbI, UX IPUMEHEHHE B
BBIPAIIMBAHUY PACTEHHIA.
[IpoBenenue BOIbI B KOPHE U
cTebsie pacTeHHH.

BoaHbli pexuM pacTEHUN:
CTPOEHHUE YCTHUIL: (PAKTOPHI,
BIIMSIIOIIME HA UX PACKPBITHE U
3aKpbITHE. 3HAYCHUE MEXaHU3Ma
pEryJIAIUY UCHIAPEHUs BJIaru
pacTeHueM.

POTOCHHTE3 — YHUKAJIBHBIN
npolecc pacteHui. TeMHoBas U
cBeToBas ¢azbl PoTOCHHTE3A.
3HaueHue GOTOCUHTE3A IS
KUBBIX OpraHu3MoB. DaKTOPHI
pocTa pacTeHUM: BO3AYX U
aspaus. [logzemnHoe npixanune
PACTEHHUIA: COCTAB MOYBEHHOTO
BO3/1yxa, ra3oo0MeH. ['a3000MeH

[TpakTuueckas pabota
«KopHeBoe 1aBaeHue».
[IpakTruueckas padbota
«IIpuroroBienue
npenapaTa yCThbHUIl
METOJIOM CJICTIKa».
HccnenoBarenbckue
paboTsl «BnusHue
YCJIOBUH COAEPKAHUS
pacTEHUI Ha KOJIUYECTBO
YCTBUID.

[IpakTuueckas pabota
«DyHKUIHOHAJIbHAS
JTUArHOCTUKA PACTEHUH MO
AKTUBHOCTH
XJIOPOTLIIACTOBY.
HccnenoBarenbckas
pabora «OnpeneneHue
xsopoduiia A u b,
OIICHKA




mpu 0eCOYBECHHOM
BbIpaliBaHUHU.

(hOTOCMHTE THUECKOM
AKTUBHOCTH PaCTCHUH U
(bakTopoB, BIUAIONINX HA
HEe.

[IpakTrueckas pabota
«Aospanusi, CO, u O,.
JIpIXaHUE pacTEHUIN».
[IpakTuueckas pabota
«/IpIXaHWE pacTeHUN:
OIICHKA MHTEHCUBHOCTHU
JIBIXaHUSI PACTCHUH U
IJI0JIOBY.
HccnenoBarenbckue
paboTel « BrusiHue
croco0a BbIpalIUBaHUS
(cocTaBa MUTATEIBHO I
CMECH, CXeMbl BHECEHUS)
Ha POCT U Pa3BUTUS
Pa3IMYHBIX PACTEHUI.

Tema 6.
KyabTypHbIe
pacTeHmus.
CoBpeMeHHbBIE
acmeKThI ceJIeKINHU

(20 a)

Kak yenoBek crai ucnoJyib30BaTh
pactenus? CBa3b pa3BUTHS
LUMBUJIM3AIMU YEJIOBEKA U
OZIOMAaIIHMBAHUs PACTECHUM.
JloMmecTukamus.
HacnencrseHHOCTE U
M3MEHYHUBOCTh — OCHOBHBIE
CBOWCTBA KHUBBIX OPTaHU3MOB.
N3menuuBocTs. Buabl
M3MEHYHUBOCTD.

['en —MaTepuaIbHBII HOCUTEND
HACJIEJICTBEHHOCTH U
n3MeHYnBOCTU. HyKenHoBbIe
KUCJIOTHI. JIokanu3anus
TeHETUY €CKOTO MaTepuasia B
KJIETKE. [[eJIeHne KIIETOK.
Pemmukanus JIHK. OcHoBHas
J0TMa MOJIEKYJISIPHON OMOJIOTHH.
Tpanckpunuus. TpaHcasanus.
MyTanumn.

OddexT OyTHIIOUHOTO
TOPJIBIIIKA U TEHETUYECKOE
pazHooOpaszue. Uto Takoe
reH0aHk? 3ayemM coXpaHsTh
TEeHETUY ECKHE PECYPCHI
pacteHuit? OCHOBHBIE CIIOCOObI

Juckyccus
«JloMecTukanus, Bce U
pacTeHus U )KUBOTHBIC,
KOTOPBIE KUBYT PSJIOM C
YEJIOBEKOM UM
OJIOMAIITHUBAIOTCH ?
MOo3>KHO 1 CUUTATH
TapakaHa 0J0MaIlHEHHbIM
YKUBOTHBIM 7).
[IpakTuueckas pabota
«MonuduxamoHHast
W3MEHYUBOCTD (JTUCTHA,
UTOJIKH C OJTHOTO
JepEBA)».

[IpakTuueckas pabora
«l'eH — MHCTp YK 1O
cbopke kieTku (Ha Oucepe
W KOHCTPYKTOPE)».
[IpakTuueckas pabota
«Myranus Ha 6yTepOpoie
(mro60it 00BEKT K3
npeapIyie padboTsl, rae
U3MEHEHUE UHCTPYKIIUU
MPUBEIET K U3MEHEHUIO
BHEIIHEro BUA
00beKTa)».




COXpaHEHUS TeHETUY €CKUX
pecypcoB pacTeHul (ex situ u in
situ).

3nauenne padbotr H.W. BaBuioga.

3aKOH rOMOJIOTHYECKUX PSIJOB.
LleHTpBI NPOUCXOKACHUS
KyJbTYpHBIX pactenuit H. 1.
Basunosa u [1. M. J)KykoBckoro.
OCHOBHBIE METO/IbI CENEKIINH.
I'ubpunuzamus. ®opmsl oTOOpA.
OCHOBHBIE HaIlPaBJICHUS
CEJIEKIIUU: YIyUIllIeHHE
YPOKANHOCTH, YCTOUYUBOCTH K
OMOTHYECKUM U a0 MOTUIECKUM
dakropam.

EcTb v xu3Hb B IpoOUpKe?
buotexHoI0THs KyJbTYPHBIX
pacTECHUM.

Kak yenoBek MOxer
MOJH(PHUITIPOBATH PACTCHUSA?
['eneTnyeckoe pegakKTUPOBAHUE.
CoBpeMeHHbIE MOIX0Ibl U
JOCTUKEHUS] TEHETUUECKOTO
PEIAKTUPOBAHUS PACTEHUM.

[IpakTuueckas paborta no
rpynnam «OTKy1a Ha
HAIIMX CTOJIaX
(GPYKTBI/OBOIIN/3TTAKK.
[IpakTuueckas pabota
«BsipammuBaem ropox. Kak
MIPOBECTHU CKPEIIUBAHUE Y
ropoxay.
Hccnenoparenbckas
pabota «BripamiuBanue
pacTeHuil B mpoOUpKe»
(MO>KHO BOCIOJIB30BATHCS
pe3yibTaTaMu
101015310391 4% 11170:9
AKCIIEPUMEHTOB TI0
COCTaBJICHUIO
UTATEJILHBIX PACTBOPOB
JUISL PACTEHUM ).
[IpakTuueckas pabota
«['eHOMHBIE HOKHUIIBI

(MonenupoBaHue PabOTHI
cucteMbl CRISP-Cas)».

Tema 7.
PacTureanbHas
npoaykuus (8 u)

Hapzemusble U moa3eMHbBIE
opranbl pacrenuid. [loGer u
BUIOM3MEHEHHBIN TOOET
pacteHuit. CnocoOsI
Pa3MHOKEHUST paCTEHUM.
[lonsiTue 0 KauecTBe MPOJIYKTOB
nuTadus. [Ipo6iemsl
KOHKYPEHIIMH O0T€YECTBEHHBIX
MPOAYKTOB MUTAHUS C
UMIIOPTHBIMU. JlOoTUCTHKA
JIOCTaBKHU U CPEJICTBA
COXpaHEHUs MPOJIYKTOB
MUTaHUSL.

Muxkpo3eneHsp: Mojae3HOCTh U
TEXHOJIOT USl.

XUMHUYECKUA aHaIN3
npoaykiuu. OCHOBBI
CeKTpo(hOTOMETPUH.
[ToreHunomerpus.
Xpomarorpadus.

[IpakTrueckas pabota
«IIpenenbHO JOMTYCTUMBIE
koHuenTpanuu (I11K) u
METO/IbI KOHTPOJIS
0e30MacHOCTH
PaCTUTEIBHBIX MPOYKTOB
MTUTaHUS .
UccnenoBarensckas
paboTta «O1eHKa KauecTBa
BBIPALLICHHOU
MUKpO3€eIeHn» (1100
CBOS1, TMOO U3 Mara3uHa).
[IpakTruueckas padbota
«MeTto bl OLIEHKHU
Ka4yeCTBa PACTUTEIbHOU
MPOAYKIIUU: XPaHEHUE U
COXPaHHOCTh
MUTATEJLHBIX BEIIECTBY
(1o JoctynmHoMYy
000py/I0BaHUIO).
HccnenoBarenbckas




paboTta «OnpeneneHue
ButamuHa C MeTogoM
00paTHOrO TUTPOBAHUS B
IUI0ZIaX Ha Pa3HOM CPOKE
(cmocobe) XpaHeHUs .

Monyab «buorexnosorus» 7-8 kiaaccol (68 yacos)

Tembl

OcHoBHOeE coJiep:kaHue

JleATEILHOCTD
IIKOJIbHUKOB

Tema 1.
buorexnoJsorus
(4 9)

ITonsiTue OMOTEXHOJIOTHH. 3a4eM
YEJIOBEKY OMOTEXHOJIOTUH, B UEM
UX MPEUMYIIIECTBO TIepe
XAMHYECKUM CHUHTE30M. OCHOBHEIE
O0M000BEKTH OMOTEXHOJIOTHH:
MIPOMBIIIIICHHBIE
MHKPOOPTAaHU3MBbI, KJI€TKH U TKaHU
pacTeHuil, )KUBOTHBIX M YEIIOBEKa,
OMOKaTaIM3aToOpPHI.

ChIpbe i1 OMOCHHTE3a U OlIEHKA
€ro OMOJIOTrMYEeCKO M IIEHHOCTH.
OCHOBHBIE UCTOYHUKH YTIIEPOJIa,
a3oTa, ¢pochopa, MUKPOIJIEMEHTOB.
HccnenoBanre HOBBIX HCTOYHUKOB
CBIPbs (BKJIIOUYAst BOIIPOCHI €TI0
npeaBapuUTeIbHON 00paboTKH),
pa3paboTKa HOBBIX MUTATEIbHBIX
cpen, B TOM YHCIIC BKIIOYAIOMIUX
OMOCTUMYJISITOPHI U IPYTHE
AJIEMEHTHI YIIPaBJICHUS U
ONTUMU3AIUU TIPOIIECCOB
onocunTe3a. MeToabl
ONTHUMU3AIUU TUTATEIBHBIX CPEI.

[IpakTuueckas pabota
«IIpumepsnl

MPUMEH CHHUSI
OMOJIOTUYECKUX
00BEKTOB B TBOEH
KUZHIY.

Tema 2.
Mukpo0Ouosorus
(12 )

IlonoxxeHue NpoKkapuoTOB B
CUCTEME OPTaHUUYECKOTO MHpa.
Crpoenue 6akTepuatbHOU KIETKU.
Knaccudukaius 6akrepuil.
Mopdonorust 6akrepuit. [IpocTrie
U CJIOHbBIE METO/Ibl OKpAIlINBaHHUSI
OaxTepuit. ®u3noIOTHs OAKTEPHUA:
NUTaHKE, JIbIXaHue, POCT U
Pa3sMHOKEHHUE. 3HAKOMCTBO C
JOMEHOM ApXxeu
(3KCcTpeMOGUIBHOCTD,
0COOEHHOCTH CTPOCHUS KIIETKH).

IIpaktuka.
JlaboparopHas pabota
«DuUKCUpOBAHHBIE
npenapaTtbl OaKTEepU .
Omnpenenenue GopMbl
MPEJIOKEHHBIX
KYJbTYP
MUKPOOPTaHU3MOB,
WCIIOJIb3Ys TPOCTOM
METOJI OKPACKI.
JlaGoparopHas paboTa
«OmnpeneneHre Tuna




MO JI0YHOKHKCIIOE U CTUPTOBOE
opoxenue. oToTpodHbIE U
XeMOoTpo(dHbIe OaKTepUM.
Kunernueckoe onuncanue npouecca
pocTa MUKPOOPTraHU3MOB.
DKCIOHEHIUAJIbHAast MOJEINb POCTA.
Kuneruka rudenu
MHKPOOPTaHU3MOB.

[Tarorennsie Oakrepun. YymHas
najioyka v 4epHas CMEPTh,
00Tynu3M, CTOJOHSIK, TYyOEepKyJIes.
Hctopust 60ps0BI C
OaxkTepruanbHbBIMU HHPEKIUAMHU.
Boiina 6€CKOHEUHOCTH:
aHTUOMOTHKU MPOTUB OAKTEPUIl.
MexaHu3M bl 1EHCTB U
aHTUOMOTHKOB. MEXKJIeTOuHas
KOMMYHHUKaIus 6aktepuid. YyBCcTBO
KBOpyMa.

[Ipumenenue OakTepuit
yenoBekoMm. Kunernueckoe
omrcaHue OMOCUHTE3a MPOIYKTOB
MHKpooprannusMamu. bakrepuu,
KOTOpBIE MOTYT pa3iaraTh
TJIACTHK.

Mukpoopranu3Msbl B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE accoUMalNN
pacTeHuil ¢ MUKpOOpPTaHU3MaMu

KJIIETOYHOU CTEHKHU
METOJIOM OKpaIIuBaHUS
no ['pamy» (ripu
HAJIMYUU PEAKTHUBOB).
JlaGoparopHas pabota
«Ilpurorosienue
MIPUKU3HEHHBIX
npenapaToB
MOJIOUHOKHCITBIX
OakTepuii.
JlaGoparopHast paboTa
«IloceB cMbIBa C pyK Ha
yamku llerpm».
JlaboparopHas pabota
«Bblnenenne 4ucTou
KyJbTYPBI OaKTEpUH.
Meron pazBeneHui.
Metoa ucTomaromero
HITPUXAY.
JlaboparopHas pabota
«Mopdosnoruueckas
XapaKTEePUCTUKA
BBIICJICHHOW YHUCTOU
KYJIbTYPBI:
XapaKTEePUCTUKA
KOJIOHUH, hopMma
OaxkTepui, TUI
KJIICTOYHOU CTEHKN.
JlaboparopHas paboTa
«CpaBHeHHE pocTa
MHKPOOPTaHU3MOB Ha
yarike 0e3 1 ¢
n00aBIeHUS
aHTHOMOTHKOB).
HccnenoBarenbckas
pabota «Ilouck
MHKPOOPTaHU3MOB
o0agaronux
AHTarOHUCTUYECKO I
AKTUBHOCTBIOY.
UccnenoBarennsckas
pabota «Beiienenue
MOJIOUHOKHCITBIX
OakTepui,
HCCJIeIOBAaHUE UX




aKTUBHOCTU.
HccnenoBarensckas
pabota «Brinenenue
OakTepuil MOJIE3HBIX
JUISL paCTEHUIN».

Tema 3.
JyKkapuoTH4eCKHe
OpPraHusMbl B
OMOTEXHOJIOTHUH
(m1ecHeBbIE IPUOBI,
APOKAKHM,
Bogopocan) (12 1)

[InecHeBbie rpUOBI MPOAYLIEHTbI
OMOJIOTUYECKU aKTUBHBIX BEIIIECTB
OO01mas XxapakTepUCTHKA IPOXKIKEH
caxapomunetoB. Mcropust
WCIIOJIb30BaHUS IPOXIKEHN B
TPAAUIIMOHHON OMOTEXHOJIOTUH.
TexHonoruu BUHOAENHS U
XJICOOTICUCHU,
CHeMaTIu3UPOBAHHBIE PAChHI
apoxoxeil. MetabomausM Iposxokent.
Peakiiust cnupToBOr0 OPOKEHHUS.
[Tonyyenue BTOpUYHBIX
MEeTabOoJUTOB B JIPOXKIKax. Jpoxxu
KaK MPOJIyIIEHThI OMOTOILIUB.
[lonyyenue ueneBbix OCIKOB B
IPOXIKAX.

OcoOeHHOCTH BEreTaTUBHOTO U
M0JIOBOTO Pa3MHOXKEHUS Y
IPOXKEH, 3HAUCHUE U3yUECHUS
MHTO3a U IMTOKUHE3a JJIs
ONTUMHU3 AU IPOLECCOB
KYJIbTUBUPOBAHUS IPOKKEBBIX
ITaMMOB, IOHUMAHHUS IPUUUH
MaTOTEHHOCTH JAPOXOKEH U TpudoB,
MOMCKA MUILIEHEN QyHTULUAOB U
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
npenapaTos.

Bonopocnu — nepcrneKTUBHbIN
00BEKT JIJIs1 MPOU3BOJICTBA OEJIKa U
yIJIeBOIOB. bHOoTEXHOIOTNYECKHE
METOJIbI OYNCTKU TBEPJIBIX,
JKUJKUX OTXOJIOB M Ta3000pa3HBIX
0TX0A0B Npou3BOoACTB. CTOUHBIE
BOJIbI. CXeMBbI OUUCTKH.
buopunbTpsl, a3poTeHKH,
METaHTE€HKHU, OKCUTEHKHU.
AKTUBHBIN WJT ¥ BXOJISIIITUE B HETO
MHKpoopranu3mMbl. Mcnonb3oBanue
BOJIOPOCJIEN B OYMCTKE CTOYHBIX
BO/I.

JlaboparopHas paboTa
«Iloxcuer keTok
IPOXKEN B Kamepe
['opsieBay.
JlaboparopHas pabota
«OOHapyxeHue
MPOAYKTOB CIUPTOBOTO
OpO’KEHUs: STUIIOBOTO
COHUPTA U YIJIEKUCIOTO
raza.

JlaboparopHasi paboTa
«Habnronenue
Pa3MHOXKEHUS
JPOAOKEBBIX KJIETOK.
[IpakTuyeckas paborta
«Ilomyuenue TBOpOTra 1
kedupa Ha OCHOBE
MOJIOUHOKHCITBIX
OakTepuii».
[IpakTuueckas pabota
«OCHOBHBIE BUJIbI KBaca
U UX XapaKTepHUCTUK»
«poxxu u
MOJIOYHOKHCIIBIE
OakTepum,
MPUMEHSIEMbIE IS
MPOU3BOJICTBA KBACa.
[MpakTuueckas pabora
«CpaBHUTENbHBIN
aHaJu3 Pa3BUTHUS
JPOKIKEH B adpOOHBIX U
aHa’pOOHBIX
YCIIOBUSIX.
[IpakTuueckas pabota
«MeTo/bl OLIeHKH
CBOWCTB
XJ1€00MeKapHBIX
JIPOXOKEH.
OcobenHocTu

PUMEH CHHUSI




MIPECCOBAHHBIX,
CYUIEHBIX U
WHCTaHTHBIX

TP OFKEN.
HccnenoBarenbckast
pabota «BnusHue
(U3NKO-XUMUY ECKHUX
(hakTOpOB Ha KAYECTBO
OMOTEXHOJIOTUYECKO i
MPOIYKIINH (KBac,
kedup, coip, X1e0 u
Ip.)».
HccnenoBarenbckas
paboTta «Bmusaue
(UBUKO-XUMUY €CKHUX
(bakTopoB HA POCT
Bogopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBennas
naopmanus (8 u)

HacnencrBeHHOCTH M
W3MEHYHBOCTh — OCHOBHBIE
CBOMCTBA )KHUBBIX OPTAHNU3MOB.
N3menuuBocTh. Bunbl

W3MEHY UBOCTb.

I'en —maTepuanbHbI HOCUTEIb
HACJIEICTBEHHOCTH U
M3MEHYMBOCTU. HyKIIEeMHOBBIE
KHUCJIOTHL. JIokamm3anusa
TEHETHUY ECKOTO MaTepuraa B
KJeTKe. /[eJleHue KIIeToK.
Pemukanus JIHK. OcHoBHast
JI0TMa MOJIEKYJIIPHOM OO JIOTHH.
Tpanckpunuusa. Tpancaanus.
MyTanuu.

[Ipaktuyeckas paborta
«Moaudukanmonnas
W3MEHYUBOCTH (JIUCTHA,
UTOJIKH C OJTHOTO
JepeBa)».
[IpakTrueckas pabota
«I'eH — HHCTPYKLHMS 11O
cOopke KIeTKHU (Ha
oucepe unu
KOHCTPYKTOPE)».
[IpakTuueckas pabota
«Myranus Ha
oyrepopoe (moboit
00BEKT U3 TPEABLTYII I
paboThI, TJIC U3MEHECHHE
WHCTPYKLIUU TPUBEIET
K HM3MEHCHUIO
BHEIITHETO BUJA

00BbEKTa)».
Tema S. IlonoxxeHue BUPYyCOB B CUCTEME [IpocmoTtp
Bupycoaorus (6 4) | oprannyeckoro Mmupa. CTpyKkTypa U | JOKyMEHTAIBHOTO

XUMHUYECKHUI COCTaB BUPYCOB.
Knaccudukaius Bupycos.
Penponykuus Bupycos. Bupycer -
BO30yIUTEIN UH(EKIMOHHBIX
6one3neit. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

dbuapMa 0 BUpycax.

[IpakTuyeckas padboTa.
«Meton pazBencHUN.
[IpakTrueckas padora.

«TutpoBanue
O6akTepuodarony.




CBOMCTBA, IPUMEHEHHUE.
buonornueckue MeTo 161 60pPHOBI ¢
BUPYCaMHU.

Tema 6. 'ennan

OCHOBBI TEHHOUM MH)KEHEPUU.

[IpakTrueckas pabota

HHKeHepHs U Bekropa. Cnienuduueckue «IHJIOHYKJI€a3 bl
OMOTEXHOJIOTHH dhepMeHTHI OaKkTep ui. pectpukiuu (padoTa ¢
(8 u) buoTexHonoruu npoaykuuu HYKJICOTUTHBIMU
OeNIKOB B OaKTepHaTbHBIX MOCJIEI0OBATENbHOCTSIMU
KyJbTypax. JloCTHXKEHHsS] TeHHOU Ha Oymare)».
WHXEHEPHUHU U OMOTEXHOJIOTHH. [IpakTrueckas pabota
CRISPR/Cas — cucrema «["eHHBIC HOXKHHIIBI -
aJaliTUBHOTO UMM YHHUTETA CRISPR/Cas
Oaktepuii u apxeii. 'MO. Mertoabl | (MOIEIMPOBAaHKE HA
nonyderust ['MO. Oymare)».
Urpa-nuckyccus:
«Bpmrpaii rpanT Ha
coznauue ' MOy.
Tema 7. JlomecTukanyss OCHOBHBIX Juckyccus
buorexHosiorun B JIOMAITHUX KVUBOTHBIX; «JlomecTukaius, Bce JIn
’KMBOTHOBO/ICTBE COBPEMEHHBIE IKCIIEPUMEHTHI 110 pacTeHUS U KUBOTHBIE,
8 49) JOMECTUKALIMU KUBOTHBIX KOTOpBIE JKUBYT PsIAOM
(Jucuila, HOpKa u JIp. — C 4EJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOU IITKOJIBI OJIOMAIITHUBAIOTCS ?
akamemuka bemnsesa). Mo3KHO JIU CUUTATh
CoBpeMeHHbIE METO/IbI B TapakaHa
KUBOTHOBOJICTBE: TPAHCIUIAHTALIUS | OJIOMAIITHEHHbIM
AMOPHUOHOB, XUMEPHBIE KUBOTHHIE, | JKUBOTHBIM?».
KJIOHUPOBAaHUE. [IpakTuueckas pabota
OcHoOBHBIE 00JI€3HU )KUBOTHBIX U «Mertoauka
POJIb MATOTEHHBIX KJIIOHUPOBaHUS
MHUKPOOPTaHM3MOB M [1apa3suToB B | (MOJEIMPOBAHUE HA
pa3BUTHU 3a00JI€BaHUH JOMAITHUX | Oymare).
KUBOTHBIX 1 OCHOBHBIX MEpax [IpakTrueckas pabota
O60pBOBI C HUMU;, POJIb TTOJIC3HBIX «CocTapyieHHEe paluoHa
MUKPOCUMOHOHTOB B OpTaHU3ME MUTaHUs )KUBOTHOTO,
KUBOTHBIX. [lonoxxuTenpHoe U pacyeT pacxoJoB Ha
no6ouYHOE (OTPUIIATEILHOE) COAEPKAHUEY.
BO3/ICMCTBUY aHTUOMOTUKOB Ha HccnenoBarenbckast
OpTaHU3M B XOJIC JICUCHUS pabota «OneHnka
YKUBOTHBIX; IIEJIM U 33]]a4U KauecTBAa MOJIOYHOU
BeTepuHapuu. buorexunonorus MPOYKIIHH.
KOPMOBBIX MPENapaToB.
Tema 8. OCHOBHBIE METOJIBI CEJIEKIIUH. [IpakTrueckas pabota

Buotexnosiornu B
PACTEHHEBO/ICTBE

I'ubpunuzamus. ®opmsr oTOOpA.
OCHOBHBIE HaIlPaBJICHMUSI

«BpIpamuBaemM ropox.
Kak nmposectu




(10 )

CEJIEKIIUU: YIy4Ill€HUE
YpOKailHOCTH, YCTOMUUBOCTH K
OMOTHYECKUM U aOUOTHY ECKUM
dakropam.

OCHOBHBIE TTOJXO/JIbI CEJIEKIIUU U
OMOTEXHOJIOTUU KYJIBTYPHBIX
pactenut, [ ubpuauzamnus,
OTAAJICHHAsi THOpUAU3alys,
HCKYCCTBEHHBII 0TOOP, TeTepo3HC,
TpaHcopmarnusi, MyTareHes,
TEeHETUY €CKOE PEIAKTUPOBAHUE).
Uctopus cenexuuu B Poccun u
MHpE, UCTOPHS PA3BUTHUS
BOKHEHUIINX COPTOB KYJIBTYPHBIX
pPaCTEHHUN.

Kak yenoBek Moxer
MOIU(DUIIUPOBATH PACTCHHUS ?
I'ennas nnxxenepus pacreHun: Yto
TaKO€ T€HETUYECKask NHKECHEP Us
pactenuid. TpaHCreHHbIE PACTEHMUS.
Metonpl nonyuenusi. Ob6pasoBanue
OIlyXOJIEM Y PACTEHUM.
Arpo0OakrepuanbHas
Tpanchopmanus: Ti-maasMugsbL.
I'ensr T-JHK. MosnekymsipHo-
TEeHETUY €CKHE MEXaHU3MBbl
Tpanchopmanuu. ['eHeTnueckoe
penaktupoBanure. CoOBpeMEHHbIE
MOJXO/Ibl U JJOCTUXKCHUS

TEeHETUY €CKOTO PEAAKTUPOBAHUS
paCTEHHUIA.

Ectb 1 )xu3Hb B ipoOupke?
broTexHOI0Tus KyIbTYPHBIX
pPaCTEHHUN.

CKpEIIUBAHHE Y
ropoxay.
[MpakTuueckas padbora
«['eHOMHBIE HOKHUIIBI
(MoaenupoBaHue
PabOTHI CUCTEMBI
CRISP-Cas).
HccnenoBarensckas
paboTta «BrIpamuBanue
pacTeHuil B MpOOUpKe»
(MOKHO
BOCITOJIb30BaThCS
pe3yibTaTaMu

TIPEABII YIIHX
HKCIIEPUMEHTOB TIO
COCTaBJICHUIO
MUTATETLHBIX
pPacTBOPOB st
pacteHuit).

Monyab «MoJieKy/JsipHble OCHOBBI (U3HO0JI0THH U papMaKoIoTUm» 9 KiIace

(68 uacoB)
TeMbl OcHOBHOE co/iep:KaAHUE JlesiTeJIbHOCTH
IKOJbHUKOB
Tema 1. Benenue. buorennsie snemenTsl: | MccnenoBarenbckas
dusnojornyeckass | opranorensl: O, C, N, H. paborta
xumus (20 v) AxTuBHBIE GOpMBI KHUCTIOpoaa, ux | «KonuuecTBeHHas

IIOJIy4YE€HHUE, HEUTpanu3amus.
Maxkpo31eMeHThI: TPOLICHT

OICHKA COACPIKaHUA
MHUKPOIJICMCHTOB HJIU




coJiep>KaHusl B OpTaHU3ME,
BBITIOJIHsSIEMast PYHKIIMS,

COZEpIKAHUE B IIPOJYKTAX MUTAHUA.

Ca2+ - cBsas3pIBaromue OCIKH,
JENOHUPOBAHUE KATIbIHS,
peryJsius YPOBHS KaIbIIUS B
OpraHu3Me: TOPMOHBI MTo4eK. Mg —
cTpoeHue xjopoduia, ero
aKTUBAIUs COJTHEYHOM IHEpTUCH.
MuKpO3IIEMEHTHI: B KAKHX
MOJIEKYyJIaX COAepIKarcs,
BBITIOJIHsIEMast PYHKITHSA,

COACPIKAHUC B IIPOAYKTAX ITNTAHUA.

[locnencTBus nepeno3upoOBKU
MHKpO3JIEeMEHTaMU. Fe —
yCBaMBAEMbIC THUIIbI COSIMHEHU I
xenesa. ['eMonpoTenHsl,
reMOLMAaHUH, UUTOXPOMBIL. Cu —
YCBOCHHME U TPAHCTIOPT MEJU.
benku, cogepxaniue Meas.
[laTosornuecKkmue CUHIPOMBI
Menke u BunbcoHa, CBSI3aHHBIE C
MeTab0IM3MOM MEJIH.
TOKCHUYHBIE 2JIEMEHTHI
[Teproandeckoi CUCTEMBI JJIS
opranusMa. BnusHue HegocTaTka
MAaKpO ¥ MHKPOJJIEMEHTOB Ha
JKUBBIE OPTAHU3MBI.

Kupsl. 3a0oneBaHus yeioBeka,
CBS3aHHBIE C HAp YIIEHUAMU
’KHUPOBOrO OOMEHa.
Jlucnununemun.

VYrieBonbl. 3a00eBaHUs YEIOBEKA,
CBS3aHHBIE C HAp YIIEHUAMU
yrieBogHoro ooOMeHa. CaxapHbIi
nuaoer.

benku. Ctpoenue. 3abosieBanus
YeJI0BEKa, CBA3AHHBIE C
HapyLIEHUAMHU OEJIKOBOrO OOMEHA.
Oynkuuu 6enxkoB. OepMEHTHI.
Mexann3Mm aenctBus. Kitaccher
(dbepMeHTaTUBHBIX PEaAKIUA.
KodepmeHTs.

BuraMuHbI )KMpOpPaCTBOPHUMBIE,
BoJIopacTBopuMbIe. [IpeBparienue

BUTAMUHOB B MHUILEBBIX
MPOIAYKTAX).
IIpakTrueckoe 3ansTue
«KauecTBeHHbIE
peakuuu Ha
OpTaHUYECKHUE
MOJIEKYJIBD).
[IpakTHueckoe 3aHsATHE
«eHarypanus 0eIKoB»
[IpakTHueckoe 3aHsATHE
«M3yueHue akTUBHOCTH
aMUITa3bIy.
[IpakTuyeckoe 3aHsATHE
«/Imanu3 (knerouka
Tpayoe)».




BUTaMHHOB B aKTHBHBIE (HOPMBI
Ko(pepMeHTOB. ABUTaAMHHO3BI.
OCHOBHBIE TUTIBI META0OTUIECKUX
peakuui. buosnepreruy eckue
npoueccol. [ mukomus. Hukin
Kpebca. Llens nmepenoca
AIeKTPOHOB. OKHUCIIEHUE KUP HBIX
kucsoT. Karabonusm
aMUHOKHCIOT. [ mokoHeoTeHes.
CunTe3 yriaeBo0B, OCIKOB,
&KUpoB. MeTtabonuruueckue
3aboneBanus. [IpakTuueckoe
3aHATHE: «pPEIICHHE 3a7a4 Ha
HSHEPTreTUYECKU 0OMEH»

Knerka. Tlonsitue memOpaHbI.
Oynkunn memOpan. Bunbt
TPAHCIIOPTA B KIIETKY.
MemO6paHHbIE OPTaHOUIBI.
3aboJieBaHMs CBA3aHHbBIE C
HapylieHueM paboThl MEMOpPaHHBIX
opraHesui, 00JI€3HH HaKOTUICHUSI.
Tumnbel KOHTAKTOB MEXY KICTKAMH.
3HauCHUE MEXKKJICTOYHO U
KOMMYHHKAIIMU JIJIs1 3A0POBBS
opraHusMa.

Anpo. YpoBHHU yITakOBKH
XpoMaruHa. XpOMOCOMHBIE
teppuropur. HemeMOpanHsbie
OpraHOU/IbI.

Tema 2.
MonexyaspHasi
ouoaorus (20 u)

OCHOBHBIE BEXU Pa3BUTHS
MOJIEKYJIIPHOU OMOJIOTHH.
HyxkiieMHOBBIE KHUCIIOTHI.
OCHOBHBIE IPUHLIUIBI CTPOEHHUS.
MartpuuHbie cuHTe3bl. Permmkanus
— OCHOBA KJIETOYHOTO JICJICHUS.
[TpuHIMIIBI pENTMKALUH.
MyTtanuu. Uto BeI3bIBAET
m3MmeHenus B ctpoenuu JHK.
[TpuHUMIIBI penapanyu.
Tpanckpunuus.

I'enernueckunt kon. Tpancnsauus.
Opranu3anus reHoma BUpyCOB
[IpoTHBOBUPYCHBIE CPECTBA,
MEXaHU3MbI UX JIEUCTBUS.
Opranmnzanus reHoma 6akTepuii

[IpakTuyeckas paborta
«Boigenenue JIHK u3
OaHaHay.
[IpakTuueckas pabota
«Mopenp JIHK-
opUrammu.
[IpakTuueckas pabota
«Omnpenenenue
KauyecTBa MpernaparoB
JIHK ¢ moMoristo
CHEKTPO(POTOMETPUI»
(pu HATTUYU U
obopymoBaHus).
[IpakTuueckas pabota
«PennukaruBHas
MaluHa (urpa-




AHTHOaKTEpUATBHBIC TIPETIAPaTHI.
Opranu3zanus reHoMa 3yKapuoT
I'enoMHOE penakTupoBaHue.

JIEMOHCTpAIUA ).
[IpakTuueckas pabora
« TP (mogensb
amIuiMuKanus Ha
oymare)».
[IpakTrueckas pabota
«Cuita mpoMoOTOpay.
[IpakTuueckas pabota
«Pemenue 3a1au Ha
T€HETUY ECKHUU KO .
[MpakTuueckas pabora
«DPonuHT OETKOBY.
HccnenoBarennckas
paboTta
«Pacnpocrpanenue
AHTUOMOTHKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTuueckas pabota
«Pabora B
COBPEMEHHBIX
reHeTHY eCKHX 0a3ax
naHHbIX. [IpoBegeHue
In silico ananusa

MOCIIEA0BATEIbHOCTEN
TE€HOBY.
Tema 3. ITonsartue o nexapcrBax. [Ipunuune! | MccnenoBarenbckas
dapMaKoJI0Tus MIOJX0/1a K IIOUCKY HOBBIX paboTa «DKCIepuMeHTa
(28 ) JEKapCTBEHHBIX CPEACTB. 0 OIPEAECIECHUIO

CKpHUHUHT ¥ €T0 METO/IbI.

[Tyt BBegenus JIC.
dapMaKOKMHETHKA JIEKAPCTBEHHBIX
BellecTB. BcacriBanue
(abcopOumst) nexkapcTB. OCHOBHBIE
MEXaHU3MbI BCAChIBAHUS.
TpaHcnopT JIEKapCTBEHHBIX
BelecTB. ['eHbl u OeNKku nepBoi
da3sl 6uotpanchopmanuu. [lyru
BBIBEJICHUS JICKAPCTB U3
opraHuzma. JDKCKpELUs U
sanuMuHaLUA. ['eHbl U 6enku
BTOpOM (pa3bl OnoTpanchopmaiium.
®apmakoauHamuka. [ maBHOE n
no0o4yHOe, pe30pOTUBHOE U
MECTHOE, IPsIMOE, HEMPSIMOE U
pedrekTopHOE nelicTBuHE.

TOKCUYHOCTH BEIIECTB
Ha apTEMUTUAX).
[IpakTuueckas padbora
«Kapta skcnipeccun
10(haMHHOBBIX U
CEPOTOHUHOBBIX
pELEnTOPOB B MO3Te
MBIIICH.
HccnenoBarensckas
paborta
«JloBeneHuyeckne TeCTHI
Ha peiOkax Danio rario.
CBeTJio-TeMHas
Kamepay.
HccnenoBarenbckas
paboTta
«lloBeneH4yeckue TeCThI




Buabl B3anMOo 1€ ICTB U JIEKAPCTB.
CHuHEpru3M M aHTaroHW3M IpHU
COBMECTHOM J€HCTBUU
JIEKapCTBEHHBIX BELIECTB, UX
Pa3HOBUIHOCTH
TpancmemOpaHHbIi CUTHAIHHT.
Tunel KIETOYHBIX PELIENTOPOB.
MemOpaHHbIe: HOHHbBIE KaHAJbI,
KATaJUTUYECKUE U COTIPSIKEHHBIE C
G-6enkaMu; BHYTPUKICTOTHBIE:
LIUTOIJIA3MATHYECKHUE U SIJICPHBIE.
MexaHu3M bl JINTaHI-PEEITOPHOTO
B3auMoiericTBUsI. CENeKTUBHOCTh
(M30upaTeIbHOCTD) IEHUCTBUA,
CBS3b «XUMHUYECKAsi CTPYKTypa —
(hapMaKoJIOTUIECKast aKTUBHOCTh
BELLECTB»

®apMaKoJIOru4eCKO MOAYISALIUU
CUHANTHYECKON XOJIMHEPTUYECKOU
nepenayu. MoJiekysipHbIn
MEXaHU3M JICHCTBUS U
dhapMmakosioruaeckue cBoiictsa M-
XOJIMHOOJIOKATOPOB,
TaHTJIHO0JIOKATOPOB H
Kypapeno100HbIX CPEICTB.
dapmakooruyeckas peryJs s
AKTUBHOCTH aJPEHEPTUUECKOTO
cuHarca. AApeHOMUMETHKH,
aJIPEHOOJIOKATOPHI,
CUMIIATOJIUTUKU.

Mo siekynsipHas papMakoJIOTHsI
AHTHAJUJIEPTUYECKUX CPEACTB.
['mcTaMUHOBBIE PELIENITOPHI: TUIIHI,
MOJIEKYJISIpHAs] OpraHU3alus.
Crabunuzatopbl MEMOpaH TYUYHBIX
KJIETOK: MOJIEKYJISIDHBIN MEXaHU3M
IEeNCTBYUS, 0COOEHHOCTH

KJIMHWY €CKOTO IIPUMEHEHMSI, TOUKH
MIPUJIOKEHUS TEUCTBUSA
MHTUOUTOPOB JIUIMUHBIX
MEIHATOPOB.

MexaHu3M IEUCTBUS U
MIPUMEHEHHE MPENapaToB,
CTUMYJIUPYIOLIUX TPOUECCHI
nMMyHUTETa. DapMaKOJIOTUYECKAs

Ha pbiOkax Danio rario.
OTKpBITOE MOJIEM.
HccnenoBarennckas
paboTta
«lloBeneHuecKue TeCThI
Ha pbeiOkax Danio rario.
CraitHoe IOBEIEHUEY.
[Ipaktuyeckas pabora
«BnusiHue anpenannna
Ha CepJIeYHbIe
COKpaILlEeHUs
(mporpamMmHoOe
obecrieueHue)».
[IpakTrueckas pabota
«I'ucronornyeckue
rpenapaTrsl MIMMYHHOU
CUCTEMBIY.
[IpakTuyeckas paborta
«I'ucronoruueckue
npenaparsl HEpBHOM
CUCTEMBI».




XapaKTEPUCTUKA UHTEPICUKHHOB:
MOJTy4YE€HUE, MEXAHU3M JECHUCTBUA,
npuMeHeHne. OCHOBBI
MaTo(U3NOJIOTUH OCTPO(Pa30BOTO
OTBETA, MEAUALHUS BOCIIAJICHUS.
Mo nekyJIsIpHBIi MEXaHU3M
MIPOTHUBOBOCHAJIUTEIBHOTO
JIEUCTBUS
TJIFOKOKOPTUKOCTEPOUOB,
HECTEPOUIAHBIX
MIPOTHUBOBOCIAJIMTEIIBHBIX CPEACTB.
[loHsiTHE O HAPKO3€ U HAPKOZHBIX
npenaparax. Kinerounsii u
HEPBHBIN HAPKO3.
dapmakoJioruieckas
XapaKTePUCTUKA OTAEIBHBIX TPy
HapKO3HBIX CPEJICTB.
[locnenoBarenbHOCTD IEUCTBUS HA
LHEHTPATbHYIO CUCTEMY.
duznonornueckuit coH; ¢a3bl CHa.
Buasl Hapymenuii cHa [loHsTHe 0
MEINKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUITHOTHKAX).

MonekynsipHbIE aCHEKTHI
Houuuenuuu. OnuaTHeie
pEeUenTophl, UX TUIIHL.
OHkehaluHbl U SHAOPPUHBI -
SHJOTEHHBIE JTUTAHbl ONTUATHBIX
pELenTopoB.

AHTHIICUXOTHYECKOE JICHCTBHUE,
BIIMSIHUE HA PYHKITUIO
AKCTPANUPAMUIHO M CUCTEMBI,
AMOLMOHAJBHYIO chepy, PBOTHBIN
LEHTpP, ApTEpHUATbHOE JABJICHUE,
LHEHTP TEPMOPETYIISILIN Y.

Mo nekyJisipHble MEXaHU3MBbI
JNEUCTBUSL HEUPOJIENITUKOB,
BIIUSIHUE HA J10(DaMUHOBBIE,
CEpOTOHUHOBBIE, AAPEHO- U
TUCTAMUHOBBIE PELENTOPHL, UX
JEUCTBUE HA KJIETOYHBIE
MeMOpaHbl, Ha IETIOHUPOBAHUE
TKaHEBBIX MOHOAMHHOB.
[loTeHMan-3aBuCUM ble HATPUEBBIE




KaHaJIbl KaK MUIIICHU HeﬁCTBHH
MECTHBIX aHECTETHKOB. CII0COOBI
I/IHFI/I6I/Ip0BaHI/I$I IHOTCHIO A JI-
3aBUCUMBIX HATPUCBBIX KaHAJIOB
MCCTHBIMH aHCCTCTHUKAMM.

Monyan «MoJjiekyasipHble 0CHOBBI cejiekmmn» 9 kiace (68 yacoB)

ouosorus (20 u)

HyxkJienHOBBIE KHCIIOTHI.
OCHOBHBIE IPUHILIUIBI CTPOCHUS.
MartpuuHbie cuHTE3bL. Permukanus
— OCHOBA KJIETOYHOTO JICJICHUS.
[IpyHUMIIBI pEIUIMKALUH.
MyTanuu. UTo BbI3bIBAET
m3MeHenus B crpoennn JJHK.
[TpuHUMIIBI pEenapanum.
Tpanckpunuus. ['eHeTHUeCKUi
koa1. Opraiusaius reHoMa BUPYCOB
IIpoTUBOBUPYCHBIE CPECTBA,
MEXaHU3MBbI UX JIEUCTBHUS.
Opranuzanus reHoma OakTepui
AnTHOaKTEpUATbHbIC IPenapaThl.
Opranu3zanus reHoMa dyKapuoT
I'enOMHOE penakTUpOBAHUE.

Tembl OcHoBHOE coaep:xaHue JesITeJIbHOCTD
IIKOJIbHUKOB
Tema 1. OCHOBHBIE BEXU Pa3BUTHS [IpakTuyeckas paborta
MounexyasipHas MOJIEKYJISIPHON OHOJIOTHH. «Bpiaenenne JJTHK u3

OaHaHay.
[IpakTrueckas pabota
«Mopenp JIHK-
OopUramm».
[MpakTudeckas padbora
«Omnpenenenue
KauyecTBa MpernaparoB
JIHK ¢ nmomomisro
criekTpooToMeTpumn»
(mpu HaIMYU U
o0opyoBaHus).
[IpakTrueckas padborta
«PerumnkaruBHas
MalyHa (urpa-
JIEMOHCTpAIUA ).
[IpakTuueckas pabora
«ITP (Mmoxenn
aMIiuukanus Ha
Oymare)».
[IpakTuueckas padbora
«Cwuia mpoMoTOpay.
[IpakTuueckas pabora
«Pemenue 3amay Ha
TeHETUYECKNUN KOJI.
Tpaucisuys».
[IpakTuueckas pabota
«DoNITUHT OCIIKOBY.
HUccnenoBarensckas
paborta
«Pacmpocrpanenue
aHTHOUOTUKOPE3UCTEHT
HBIX OaKTepHii».
[IpakTrueckas pabota




«PaboTta B 0BpeMEHHBIX
TCHETHY eCKHX 0a3ax
naHHbIX. [IpoBenenune
In silico ananu3sa

MOCIIEN0BATEIbHOCTEN
TCHOBY.
Tema 2. [Ipenmer renetuxu. Kparkas PonieBas urpa
MoJsekyJIsipHbIE WCTOPUS PA3BUTHS MPEACTABICHUS | « AJITIETN».
OCHOBBI T€HeTHKHU O HaCJIEICTBEHHOCTH. HccnenoBaresbCkuii
(20 v) OT rena K IpuU3HaKy: KaK nmpoeKkT MyTareHHbIe
packpacutb KoTa. YTo Takoe (bakTophI.

npu3Hak? [lyTe OT reHa o
npu3Haka. Myranuu. AJsenu.
['eTepo3UroThl U TOMO3UTOTHI.
JloMUHAHTHBIE U PEICCCUBHBIC
aJICJIN.

['eHbI CTPOST OpraHusM.
BxiiroueHue u BBIKJIIIOUEHUE
6oupiioro Habopa renoB. Kax
KJIETKH TIOHUMAIOT, KaKUe TeHBI
JTOJDKHBI pabOoTaTh.

JIucKkpeTHOE HaclieJOBaHUE
MIPU3HAKOB. 3aKOHBI MeHnaens:
OJIMH T€H - oAuH npu3Hak. Cxema
CKpEIIMBaHus. 3aKOH
eAMHO00pa3us THOPUI0B MEPBOTO
MOKOJICHHsI. 3aKOH pacIllenIeHUs
MpU3HaKa BO BTOPOM MOKOJICHUH.
3akoHbl MeH1€eJ1s1: HECKOJIBKO
T€HOB - HECKOJIBKO MPU3HAKOB.
JlurubpuaHOE CKpenuBaHue.
HeszaBucumoe pacxoxneHue
xpomocoM. CuersieHHOe
HacJieI0BaHUE.

B3aunmoencreue reHoB.
AnnenbHOE U HeaJJeIbHOE.
Onpenenenue nona. IlonoBeie
XpoMOcOMBbI. CaMIIbl U CAMKH.
Brnusnaue ¢pakTopoB okpyxaromiei
cpeabl. XpOMOCOMHOE
omnpenenenue noJa. [lomoseie
xpomocoMmbl. [Ipobrema

JOIIOJIHUTENBHON X-XPOMOCOMBI Y
KEHIIUH. TpexXuBeTHBIE KOIKHU.

Ponesas urpa «Cyan0a
KJIeTKU». I eHbI-
MEPEKJIIOYATEIIH.
[IpakTuyeckoe 3ananue
«AJITOPUTMBI JIS
KJIICTOK.
[IpakTrueckoe 3aganue
«Enunoobpasue
MEPBOTO MOKOJICHUS.
[IpakTrueckoe 3amanue
«Pacmiernienue Bo
BTOPOM TMOKOJICHUW».
HccnenoBarennckuit
MPOEKT «3aKoHBbI [
Mennens B
AKCIIEPUMEHTE.
[IpakTHueckoe 3aganue
«Pemerka Ilenneray.
[IpakTrueckoe 3aganue
«HacnenoBanue,
CIICTIIICHHOE C ITOJIOM.
[IpakTuyeckoe 3aHsATHE
«B3aumonencreus
T€HOB (MOICIMPOBaHUE
CHUHTE3a U TPaHCIIOPTa
MMMTMEHTA B KJIETKY)».




Tema 3.
MonekyJaspHbie

OCHOBBI CeJIeKIIHH
(28 u)

['eHBI B MOMYJISLUSAX: BEJIUKOE
paBHoBecue. [lomysanumsa. YacToTsl
BCTPEYAEMOCTH MPU3HAKA U
annens. YpaBHeHUE Xapau-
BaiinGepra. Tlonmymnsiiuu
MEHSIFOTCS . YHCJIEHHOCTD,
MHTpaIys ¥ BBIOOP Cymnpyra.
DakTopbl, KOTOPHIE BHIBOJSIT
MOMYJISIIIUIO U3 pPaBHOBECHs Xapau-
Baitn6epra. UucaeHHOCTD
nomnyJsinuu. Ponesas urpa
«Qdpdexr ocHoBaremsi». dpeitd
reHoB. Myranuu. Heciyuarinoe
cKkpemuBanue. Mzossnus.
[TomysAanuu MEeHAIOTCA:
€CTECTBEHHBIN 0TOOp. MexaHu3m
JEHUCTBHS €CTECTBEHHOTO 0TOOpA.
JIBroKyIHii 0TOOD.

Mo nudukanmonHas
U3MEHUYUBOCTh. CTaTUCTUYECKUE
0COOEHHOCTH MOAU(PUKAIINO HHOM
n3MeHuYnBoCTU. HacienoBanue
KOJIMYECTBEHHBIX MMPU3HAKOB.
KonuuecTBeHHBIE MPU3HAKY.
CpenoBasi UI3MEHY MBOCTD
npusHaka. Kospdunuent
HacJie1yeMocTH npu3Haka. OTBer
Ha otOop. [louck reHon
KOJIMYECTBEHHBIX MMPU3HAKOB.
OHOHYKJIEOTUIHBIE BAPUAHTBI
redoB. JIHK-uun. IlonHOr€e HOMHBIM
aHaJIN3 acCOI[HAIlNM.

«OMBI» HaJ TEHOMOM.
[loctrenomuas spa. OGpaTHas
reneTrka. «OMUKCHBIE)
uccienosanus. IIporeowm,
MeTaboaoM. JlomecTukaus u
LHEHTPbI FTEHETUYECKOTO
pa3HooOpasus. [loucku pacTenuii ¢
«XOPOILIUMMY MPU3HAKAMU JJIS
yenoBeka. L{eHTpbl reHeTH4ecKoro
pazHooOpasus. Hukonait UBanoBuu
Basusnos. Cenekuus.
Komb6unanuonHas u rubpuaHas
cenexkuus. ['ereposuc.

IIpakTrueckoe 3aganue
«YacToThl ajneneu,
T€HOTHIIOB U
dbeHoTunoBy.
HccnenoBarenbsckui
IIPOEKT «AHanu3
TE€HETHUY ECKOU
CTPYKTYPBbI NOMYJISLIUN
(Ha oCcHOBE 3aKOHA
Xapau-Baiinbepra)».
PoneBas urpa «3ddext
OyTBUIOUHOTO
TOPJIBIIIIK .

PounieBas urpa
«EcTecTBeHHbBIN
0TOOPY.
HUccnenoBarennckue
paboThI
«MonudukanuoHHas
W3MEHYHBOCTh
pacTeHuil B mpeaenax
Balllero MecTa
JKUTEJIHLCTBAY.
[IpakTrueckoe 3aanue
«ATpOHOMBIY.
IIpakTrueckoe 3a1aHnue
«l"'omonoruueckue
PSIAbBI HACJIEICTBEHHOM
W3MEHY UBOCTH.




CoXpaHWUTh U U3YYUTh T€HBI, YUTOOBI
MeHATh Oynyiiee. Kak npaBuiabHO
XpaHuTh reHsl. Kosuiekunu
T€HETUY ECKUX PECYPCOB PACTECHUMU.
[IpakTukym u/unm
VCCJICIOBATENBCKUM IPOEKT:
Metoapl KyJIBTUBUPOBAHUS In Vitro
JUIs1 COXPAHEHMSI TEHETUYECKUX
PECYPCOB PACTEHUM U AJIA
YCKOPEHHOM CEeJIEKIIUU
I'eneTnueckue NEHTPHI B HALLIEH
crpane. ['ne 3aHnMarorcs
TEHETUKOU Y TECHOMUKOM JIJIST HYXK]
CEIBbCKOTO XO3SIUCTBA.
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