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COJIEPKAHME

[HosicHuTe IbHAS 3aIIUCKA

AKTyaJIbHOCTh U HA3HAYEHHUE TIPOTPAMMBI

BapuanTsl peanuzanuu nporpaMmmsl U GOpMBbI IPOBEICHUS 3aHATUN
B3aumocBs3b ¢ mporpaMMoii BOCIIUTaHUS

OcoOeHnHoCTH pabOTHI Megarora mo mporpamme

Coaep:xkaHue Kypca BHEYPOUHOIi 1eATEILHOCTH

Motyitb «Mup pactenuii u sxkuBoTHbIX» -6 Kitaccel (34 waca)-2023-2024 y4 rox
Monynbs «OCHOBBI pacTeHHEBOICTBaY 7-8 kiacchl (684)-2024-2025y4 rox
Monyns «buorexuonorum» 7-8 kimaccol (68 1) 2025-2026 y4 roa

Monynbs «MonexkynsipHble OCHOBBI (hru3HonIorun U hapmakonorun» 9 kiacc (68 )
Monyib «MostekyspHbIe OCHOBBI cenekiun» 9 kiacc (68 yaco)

IlnaHupyembie pe3yabTaThl 0CBOCHHS Kypca BHEYPOUHOI 1eATeIbHOCTH
JIMYHOCTHBIE pE3yIbTaThI

MeranpenMeTHbIE pe3yJIbTaThl

[IpenMeTHbIE pe3yIbTaThI

TemaTnuyeckoe NJIaHUPOBaAHUE

Mopynb «Mup pactenuii u xuBoTHBIX» 5-6 Kiacchl (34 yaca)

Monynb «OCHOBBI paCTEHHEBOICTBa» 7-8 Kiacchl (68 4yacoB)

Monyne «buotexnonorun» 7-8 kiaccel (68 4acoB)

Monyns «MonexynspHbie OCHOBBI (hu3Hoa0TUU U (hapmMakojgorum» 9 kiace (68 gacoB)
Monynb «MosteKyJsipHbIe OCHOBHI ceeKium» 9 kinacc (68 yacos)



HOACHUTEJBHASA 3AIIMCKA

AKTYaJIbHOCTh W Ha3HadyeHue mporpammbl. [Iporpamma pazpaborana B
COOTBETCTBUM C TpeOoBaHUsAMH DenepaibHOr0 roCyAapCTBEHHOTO 00pa3oBaTEIbLHOTO
CTaHJapTa OCHOBHOro oOIIero oOpa3oBaHWs, OPUEHTUpPOBaHAa Ha oOecleyeHue
WHIUBUYAIBHBIX TMOTPEOHOCTEH OOyYaromMXCss W HampaBjieHa Ha JOCTHKCHHE
IJITAHUPYEMBIX PE3YIbTATOB OCBOCHUSI MPOrPaMMbl OCHOBHOI'O OOIIIET0 0Opa3oBaHUS C
y4eToM  BbIOOpa  y4YacTHHKaMH  00pa3oBaTeNbHBIX OTHOILICHU I KypCOB
JOTIOJTHUTENIBHOTO 00pa30BaHus. DTO MO3BOJISIET 00ECIEYUTh €UHCTBO 00s3aTEIbHBIX
tpeboBanuit ®I'OC Bo BceM MPOCTPAHCTBE HIKOJIBHOTO 0Opa3OBaHMs: HE TOJBKO Ha
YPOKE, HO U 3a €ro MpeJIeIaMH.

AKTyaJIbHOCTh ~ pe€ajJiM3allid  JaHHOW  mporpaMMbl  OOYyCIIOBJIEHAa  CcaMoi
0COOEHHOCTBIO MPOEKTHO-UCCIIEIOBATEIBCKON AEATEIPHOCTH. DTa ACSTEIHHOCTD JIEKUT
B OCHOBE MTO3HABATEILHOTO UHTEpECca peOCHKA, SABIISETCS 3aJI0TOM YMEHHUS TIJIaHUPOBATh
no0bIe IEUCTBUS M BAXKHBIM YCIIOBUEM YCIICIIHON peanu3anuu ujaeu. Jlroopie u3MeHeHust
COBPEMEHHOTO OOIIECTBA CBSI3aHbI C MPOEKTAMHU M HCCIENOBaHUSMH — B Hayke,
TBOpYECTBE, OU3HECE, OOIIECTBEHHON XU3HU. [109TOMY BaXKHBIM 3JIEMEHTOM Pa3BUTHUS
JUYHOCTU OOYy4YaromIerocs: SBisieTcs (POPMUPOBAHUE OCHOBHBIX HABBIKOB IMPOEKTHO-
UCCIIE0BATENBCKOM IESITENBHOCTH.

[Iporpammoii mpexycmMoTpeHo (GOpMUPOBAHHUE COBPEMEHHOTO TEOPETHUYECKOTO
YpPOBHSI 3HAHWM, a TakXKe€ U TMPAKTUYECKOTO OIbITa paboThl C Ja0OPATOPHBIM
obopynoBaHueM, B TOM uyuciie Ha 0Oa3e oOpa3zoBaTelbHOro IeHTpa Touka pocTa,
OBJIAJICHUE TPUEMaMU MCCIIEAOBATEIbCKON JEATEILHOCTH. METONbl OpraHu3aluu
00pa3oBaTeIbHOM W HAy4YHO-HCCJIEAOBATEIbCKOM JEATCIIBHOCTH MPEIyCMaTPUBAIOT
dbopmupoBaHrUe y 00Yy4arOIIMXCS HECTAHJIAPTHOI'O TBOPYECKOTO MBIIUICHHUS, CBOOOIBI
CaMOBBIPAXEHUS U UHANBUYAIbHOCTHU CYKICHUI.

Jlnst momHOrO y4era MOTPEOHOCTEHW ydYaluxcs B MPOTrpaMMe HUCIOJIb3YeTCs
nudepeHIIMPOBaHHBIA MMOJAX0Jl, YTO CTUMYJUPYET YYallerocss K YBEIUYCHUIO
NOTPEOHOCTH B MHIWBUAYAbHOU, UHTEIJIEKTYaJIbHOW M TI0O3HABATEILHOM AEATEIbHOCTH
U Pa3BUTHUIO HAyYHO-UCCIIEAOBATEIbCKUX HABBIKOB. [IporpaMmmMa ctaHeT BOCTpeOOBaHHOM
B TEPBYIO oOuUepelb IIKOJIbHUKAMHU, KOTOPbIE HWMEIOT CTOMKUNA UWHTEpeC W
COOTBETCTBYIOIIYIO MOTHUBAIIMIO K U3YUYEHHUIO TPEAMETOB €CTECTBEHHO-HAYYHOTO 1IUKIIA,
€CTECTBEHHBIM HAyKaM U TEXHOJIOTHSIM.

B noapocTkoBOM Bo3pacTe yyaluecs MposiBIISIIOT CBOIO 3aMHTEPECOBAHHOCTH B TOM
WM WHOW 00NacTH 3HAHWM, HAyYHOM HANpPaBICHUH WK MPpodhecCHOHATHHON
nesiTeabHOCTH. TakuM 00pa3oM NPOUCXOIUT (QOPMUPOBAHUE I[IO3HABATEIBHOW U
npodeccuoHanbHON COCTaBISAIONICH JUYHOCTH, MIOMOTAaeT y4alleMycsi B ONpeeIeHUH
OyIy1Iero KU3HEHHOTO MYTH U B MPOQECCHOHATLHOM BbIOOpPE TOCIIE OKOHYAHUS IKOJIBI.
[TogoGHOTO po/Ia 3aMHTEPECOBAHHOCTD CTUMYJIUPYET MOCTOSTHHOE KEITAHUE IIKOJIbHUKA
K TIO3HAHUIO HOBOTO, PACHIMPEHUIO M YTITYOJICHUIO COOTBETCTBYIOIINX 3HAHWUU, U



MOJIYYCHUIO HOBBIX, B TOM YHCIIE€ MPAKTUYECKUX HABBIKOB, a TaKK€ MOTHUBUPYET
ydalerocsi Ha mpoOprueHTaIUIO.

[Iporpamma HaiiesieHa Ha TOMOIIL PEeOECHKY B OCBOCHHHM OCHOB OpraHU3alMU U
OCYIIECTBJICHUSI COOCTBEHHON MPOEKTHO-UCCIIEA0BATEIbCKON JEATEIBHOCTH, a TAKKE B
OpUOOpPETeHUH  HEOOXOIUMOIO  OmbITa JJisi  paboThl  HAJ  WHAUBUIYAJTbHBIM
UCCJIeIOBAHUEM WM TpOoeKToM. [IporpaMMa moMoXeT HMIKOJIBHUKY B 0ojee rIyOOKOM
M3YYCHUN MHTEPECYIOMEH ero 00JIaCTH €CTECTBEHHBIX HAyK, a TaK)Ke B MIPHUOOPETCHHUH
BKHBIX COITMAIBHBIX HABBIKOB, HEOOXOMMMBIX JJISl MPOJAYKTHBHOW COITMATHM3AIUU H
dbopMHUpOBaHUS TPAKIAHCKON TTO3UITUU:

— HaBBIKA CaMOCTOATEIBHOTO PEIICHHS] AaKTyaJlbHBIX HCCIIEI0BATENbCKUX WU
MPaKTUYECKUX 3a/lad, BKJIIOYAIOIIETO B ce0s yMEHUE BHUACTh M AHAJIU3UPOBATH
npoOJieMbl, HYXXJAlOIMeCs] B PEIICHWH, YMEHUE JeTajbHO mpopadaThiBaTh W
peann30BbIBaTh CIOCOOBI pa0OTHI C HUMH, YMEHUE TJIAHUPOBATh COOCTBEHHYIO padOTy U
CaMOCTOSITENIbHO KOHTPOJIMPOBATH CBOE MPOJIBIXKCHHUE K KEITAEMOMY pe3yJIbTaTy;

— HaBbIKa TeHEpUpPOBaHUS U OGOPMIICHUS COOCTBEHHBIX HJICH, OOJICUCHUS UX B
yA0OHYIO IJI pacrpocTpaHeHus Gopmy;

— - HaBBIKA YBAXHUTEIHLHOTO OTHOIICHHUS K TyKUM B3TJISaM U HAESIM, 0(OPMIICHHBIM
B paborax Jpyrux JroJeu, APYrux aBTOPOB — BIAJICNIBIEB HMHTEUICKTYyaIbHOU
COOCTBEHHOCTH;

— HaBbIKa  NYOJMYHOTO  BBICTYIUICHHS  Tiepea  OONBIIONW  ayAuTOpHEH,
apryMEHTUPOBAHUS M OTCTaMBAHUS CBOEH TOYKM 3PEHHS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB M B3POCIIbIX, YOSKICHHS APYTUX B CBOCH MpPaBOTE, MPOJABHKECHHS CBOUX
UeH;

— HaBblKa pabOTHl CO CHEIUAIM3UPOBAHHBIMU KOMIIBIOTEPHBIMH MPOTPAMMAaMH,
Ja00paTOPHBIM  000pYJAOBAaHUEM, TEXHHUYCCKUMH YCTPOMCTBAMH, OHUOIHOTECUYHBIMHU
dboHTAMH W HHBIMH peCcypcamH, C KOTOPHIMA MOKET OBITh CBsi3aHa MPOEKTHO-
HCCIIeIOBATENbCKas IEATEIbHOCTD IIKOJIbHUKA.

Kpome Toro, pabora mKOJbHHMKA HaJ MPOCKTOM WU HUCCIEAOBAaHUEM OyeT
CIIOCOOCTBOBATH U PA3BUTHIO €TI0 aJIEKBATHOM CAMOOIICHKH.

BapuaHTtsl peasu3zanuu nporpaMmsbl U popMbI IPOBeIeHHUS 3aHATHH.

JlaHHas porpaMma paccurMTaHa Ha paOOTy CO IIKOJbHUKAMH 5-9 kiaccoB. BaxHo
aKIICHTHUPOBAaTh CBOE€ BHUMAHHWE HE CTOJHKO Ha KA4yeCTBE pPe3yJibTaTa MPOEKTa WIIN
MCCJICIOBAHMSI, CKOJIBKO Ha TOM, YTOOBI ydYalUWCA MOJy4yad 3HAHWUS B TOM YHCIE U
4yepe3 BBITIOJIHCHUE TPAKTUYECKOTO 3a/JaHwus, Jejiaj]l BBIBOABI U YMO3AKIIOYEHUS Ha
OCHOBAaHHWHM CBOETO WCCIICIOBAHUS, YYWJICS CpPaBHUBATb €ro  pe3yibTaThl C
TEOPETUYECKUM MaTepUaJIOM U UCCIEAOBAaHUSMU APYTUX MIKOIBHUKOB. Takum 00pazom,
IIKOJIbHUK OCBOUT OCHOBBI ITPOEKTHO-UCCIIEI0BATENBCKOMN AEATENLHOCTH U MPUOOPETET
HABbIK KPUTUYECKOTO OTHOIIEHUS K MaTepuay.



[Iporpamma pa3zbuta Ha Moaynau. Tak mMoaynb «Mup pacTeHUl U >KHMBOTHBIX)
MpeanojaraeTcs Ui U3y4eHus B 5 wim 6 Kiacce B Te€UEHHE OJHOTo rojaa (34 yaca B
roa). Monynu «OCHOBBI pacTEHUEBOJICTBa» U «bBHOTEXHOJIOTHS» paccuuTaHbl Ha 68
4acoB M MOTYT OBITh peaJin30BaHbl B T€UEeHUU 2-X JeT (1o 34 yaca B rojl) WM B TEUECHUHU
1 rona (68 yacoB B roj). Bo BropoM citydae BO3MOKHO MPOXOXKIECHUE 000MX MOIYyJIeH
(«OcHOBBI pacTeHUEBOCTBa» B 7 wiu 8 kiacce, «buoTexHonoruu» B 7 Win 8 Kiacce).
AHanornyHo Moayiu «MoJeKyasipHble OCHOBBI (PU3MOJIOTUHN U (DapMaKOJIOTHI» U
«MonexkysipHble OCHOBBI CEJICKIIMM» paccyuTaHbl Ha 68 dYacoB W MOryT OBITh
peanu3oBaHbl B TeUCHUM 2- X JieT (1o 34 yaca B rox) win B TeueHuu 1 rona (68 yacosB B
rona). Bo BTopoM ciiyyae BO3MOKHO MPOXOXKAEHUE 00oux MopayJien («MoJeKkyspHble
OCHOBBI celekiuu» B 8 kiacce, «MoJeKynspHbIE OCHOBBI (U3HOJIOTUU U
dapmakonorun» B 9 kiacce).

B3aumocBsi3b ¢ mporpammoii  Bocnutanums.  [Iporpamma  Kypca
JOTIOJIHUTENIBHOTO 00pa3oBaHusl pa3paboTaHa C y4E€TOM PEKOMEHAAIMN MNpUMEPHOM
MPOrpaMMbl BOCIIUTAHUS, YUUTHIBACT IICUXOJOTO-TIEJArOTUYECKUE OCOOCHHOCTH JTAHHBIX
BO3PACTHBIX KaTEropuil. DTO TMO3BOJISIET HA MPAKTHKE COCIUHUTH OOY4YaloIIyl0 U
BOCIIUTATENbHYIO JIEITENBHOCTh II€arora, OPHUEHTUPOBAaTH €€ HE TOJBKO Ha
WHTEJUIEKTYaJIbHOE, HO W Ha HPABCTBEHHOE, COIMAJIIbHOE pa3BUTHE peOeHKa. DTO
MPOSIBIIACTCS:

— B NPUOPUTETE JUYHOCTHBIX PE3YJbTATOB peAIM3allUU MPOrpaMMbl BHEYPOUHOM
NEATEIbHOCTH, HALISIINX CBOE OTPAXKEHUE M KOHKPETHU3AIMIO B IPUMEPHON ITpOorpaMmMe
BOCITUTAHUS;

— B BO3MOXHOCTH KOMIUJIEKTOBaHUSI Pa3HOBO3PACTHBIX TPYMNN JJIsi OpraHu3aiuu
npoOpUEHTAITMOHHONW  JEATEIbHOCTH  IMKOJBbHUKOB, BOCIUTATEIbLHOE 3HAYCHHE
KOTOPBIX OTMEUAETCS B MPUMEPHOM MPOrpaMMe BOCIIUTAHUS;

— B UWHTEPAKTUBHBIX (opMax 3aHATUNA I IIKOJBHUKOB, OO0ECIEYMBAOIINX
OOJIBIIIYI0O WX BOBJICYEHHOCTh B COBMECTHYIO C TMEAaroroM M JAPYTUMU JETbMHU
JESATETLHOCTh U BO3MOKHOCTH 00pa30BaHUs Ha €€ OCHOBE JICTCKO-B3POCIBIX OOIITHOCTEM,
KJIIOYEBOE 3HAUYCHHE KOTOPHIX IS BOCHUTAHUSI TMOMUYEPKUBACTCS MPUMEPHOU
NpOrpaMMON BOCTTUTAHUS.



OcoOenHocT padoThl yUuTe sl 0 MporpaMme. 3ajada yUYUTessi COCTOUT B TOM,
yTOOBl  CONPOBOXAATh MPOLECC MPOPECCHOHAIBHOW OpPUEHTAlUU IIKOJbHHUKA,
packpbiBas MOTEHIMAT KaXJOT0 4Yepe3 BOBJICUEHHWE B MHOTOOOpa3HyIO NEATEIbHOCTH,
OpraHU30BaHHYIO B pa3HbIX popmax. [Ipu 3TOM pe3ynbraTom paboThl yUUTeNs B IEPBYIO
ouepellb ABJISETCA JIMYHOCTHOE Pa3BUTHE ydalleroca. JIMYHOCTHBIX pe3yJbTaTOB
YUUTENb MOXET JOCTHUYb, YBJIEKas YYEHHMKa COBMECTHOW M MHTEPECHON UM 000UM
NEeATEIbHOCThIO,  yCTaHABJIMBAsE  BO  BpeMs  3aHATUH  JA0OpOKeIaTeNbHYIO,
MOJIICPKUBAIOIIYI0 aTMOC(EPY, HAChIIAsl 3aHATUS IIEHHOCTHBIM COJIEP)KaHHUEM.

[IpuMepHast cxema MpOBEICHUS 3aHATHM 110 IPOrpaMMe:

1. OObsicHEHNE TEOPETUUECKOT0 MaTepurasa 1o TeMe.

2. TloarotoBka K SKCIEPUMEHTAILHOMY 3aHITHIO, OOCYXIEeHHE OOBEKTOB Jis
IPAKTUYECKOTO 3AHITHS.

3. IlpoBeneHue NpakTUYECKOTO 3aHATHS — OCHOBHASI 3371a4a OCBOEHUE METO0JIOTUN
JAHHOT'O 3KCIIEPUMEHTA.

4. Ilo OKOHYaHUM NPEIJIOKHUTH JAETAM, KOTOpPbIE 3aWHTEPECOBAINCH JIAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIIEAOBATENbCKUNA MPOEKT. lJIsi 3TOro HeoOX0auMO
o0CyIuTh OOBEKTHI, KOTOpPhIE YYEHHK OyJIeT HCClenoBaTb, COCTaBUTh IUIAH
HKCIIEPUMEHTA.

5. IloMoub y4yeHHKY IPOAHATU3UPOBATH PE3YJIbTAThl SKCIEPUMEHTA.

OueHuTh pe3ynbTaTbl MPOEKTHO-HCCIIEI0BATENBCKON ACSITENBHOCTH IKOJIBHUKOB
MOXHO B TMPOLECCE 3alllUThl MMM CBOMX pabOT B paMKaxX IIKOJBHOM Hay4yHO-
MPaKTUYECKON KOH(PEPEHIIUH.



COJIEP’)KAHUE KYPCA BHEYPOUHOU JEATEJBHOCTH

MoayJab « Mup pacTeHMid M ;)KUBOTHBIX» , 5-6 Ki1acchl (34 yaca)

1. Mpbwt uccneoyem scuevte o6vexmut (6 uacos)

CBoiicTBa M CTpPOEHHE >KMBBIX OpPraHU3MOB (CTpoeHHE KJIeTKd). Buu, ocodb —
OpraHu3M Kak eauHas cuctema. Apantaruu (mpucmnocoosenus). [lonstrne romeocrasa
AKUBOT0 opranu3ma. CriocoObl €ro nNoaaepKaHusl.

[lonsiTue BapuaTUBHOCTH Tmpu3Haka. MccinenoBaTtenbckue paboTel «Bce imm
(cunupl, 0enku, 6epessl U T.J.) OAUHAKOBBIE? DOTOKBECTY.

Orpannuenus MopQosoruueckux u ¢uznojgornyeckux agantanuii. I[loyemy
OpraHu3Mbl HE CTAaHOBATCS OECKOHEUYHO OOJBIIMMHU, MAJICHBKUMHU, BCESIHBIM.
[TpakTuyeckas padora «CocTaBisieM KHUTY PEKOPIOB PACTEHHM M JKMBOTHBIX HAIIEro
Kpash».

2. Bnusanue oxpyscaroweii cpeowt na scuevie opeanuzmut (12 uacos)

@akTopbl OKpyXarouiei cpeabl (a0MOTHYECKUE, OMOTHYECKUE, aHTPOIOI€HHBIE).
[Ipumepsl  aOuOTMYECKUX  (PAKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BJIMSHUE Ha
KUBHEACATEIbHOCTh  KMBBIX  OPraHM3MOB:  TEMIIEpaTypa, CBET, BJIAXHOCTb.
[Ipaktuueckoe 3ausitue «L[Bet u Tero» (KyOMKHU JibJla B3BECUTD, MOJOKUTh B YallIKU
[letpu Ha pasHOLBeTHYIO Oymary, uyepe3 30 MUHYT B3BECUTb 3aHOBO — KTO ObICTpee
pactasin). [IpakTudeckoe 3anarue «Uto pacTBopsieTcs B Bojie» (dKcrepuMeHT <« Kuakuii
nom»). Ilpaktuueckoe 3anstue «JAuddys3us BemectB B Boae (pacTBopsl)y», «/IBuxkeHue
pacTBOopoB TO MHBETKY». [Ipaktuueckoe 3ansatue «Jleg miaBaeT B Boje (aiicOeprw,
3aMmep3aHue BoAoeMOB)». [IpakTuueckoe 3ansaTue «Jlen mpu 3aMep3aHuy paciiupseTcs»
(pa3pyiienue kamHs (IOYBOOOpa30BaHUE), 3aMEP3aHUE KIIETOK).

OcHOBHBIE ~ 3aKOHOMEPHOCTU  MPHUCIOCOOJICHUS  KUBBIX  OPraHu3MOB K
abuotnueckuMm (aktopaMm. IIpucrnocoOneHuss K OCHOBHBIM a0MOTHUYECKUM (DaKToOpam:
TeMIiepaTypa, BIaXHOCTh U cBeT. llpaktuueckoe 3ansarue «lllyGa» (kyOuku nbna
3aBEpHYTh B pa3HbIil Matepual, B3BecuTh). [IpakTrueckoe 3anarue « [IurmMeHTs» (MOKHO
pa3lieauTh Ha BaTMaHe Kpacuteiau u3 ¢iomactepoBy». [Ipaktuueckoe 3ansitue «Kak
’KUBOTHBIE IIJIABAIOT B BOZEY» (DKCIEPUMEHT C MUMETKOM).

UccnenoBarenbckue paboThl «BiusHue cBeTa (Termia, BIaXHOCTH, COCTaBa MOYBHI)
Ha pacTEeHUs] B €CTECTBEHHBIX WJIM HUCKYCCTBEHHBIX YCIOBHUSIX» (Ha JOCTYIMHOM
Marepuale).

3. Bzaumooeiicmeus rncusvix opzanuzmos (4 uaca)

buotnueckue (bakTopBhl. 3aKOHOMEpPHOCTHU pa3BUTHS ME>KBHUOBBIX
B3aUMOOTHOIIeHUH. Ko3Bononusa (XUIIHUK-KEPTBA; MMapa3uT-XO3MH) BOJIOIUS
cTpareruii goOsBanus nuuiy. ConuanbHOCTh. Bunbi-Bcenenusl. [lepeuens pacrenuii-
Bpeauteneil. MccnenoBarensckas pabora «HabmoaeHus 3a B3aMMOOTHOIICHUSMU



KUBOTHBIX MPHU JOOBIBAHUU MUILIK (KOPMYILKH ISl ITHILL, 1JI1 TOPOACKUX UM CEIbCKUX
KUBOTHBIX). BeO-kamepwi». HccnenoBatenbckas pabora «PacmpocTpanenune BHIOB-
CHUHAHTPOIIOB B HALLIE MECTHOCTH.

4. Yenoeex 6 yncuznu pacmenuii u scusomnwvix? (6 uacos)

AnTponorennsie paktopsl. [IpaBnaa ju, 4T0 MEPBOOBITHBIE JIFO/IN KWK B TAPMOHUU
¢ npupoaoi. OAOMaIIHUBAHUE U MPUPYUYCHUE KUBOTHBIX M PACTEHUN. 3a4€M CHacaTh
BBIMHUPAIONINE BUJIBI, KaK 3TO Jeyarh. KylbTypHbIE pacTeHHS] U UX JUKHUE TPEIKH.
[ToueMy BakHO MX COXpaHsATh. PasHOOOpa3ue KyJIbTypHBIX PACTEHUH M MX 3HAUCHHE B
XU3HU yenoBeka. KpacHas kaura Baieit reppuropuu. Ocob6o oxpaHsieMble TEPPUTOPHH,
3anoBenHUkH Poccun m mupa. I[lpaktuueckass paborta «Pa3HooOpasue KyJIbTypHBIX
PACTEHHI B BaILIEM PETHOHE.

UccnenoBatenbckas pabota «BiusHMEe aHTPONOTE€HHBIX (PAaKTOPOB Ha pa3BUTHE
pacTeHuil B TOPOJI€/HACEIEHHOM TYHKTEM.

Okckypeusi/mpaktuueckas padota «OOIIT B BamieM peruoHe — YHHUKAJIbHbBIC
0OBEKTBI IPUPOBI».

5. Akonozuueckue nuwu (6 uacos)

buocdepa — ogHa u3 BaxkHeummx o6osouek 3emian. UTo Takoe «IKOJOTHYECKUE
HUIIW» U Kak OHU QopMupyrorcsi? @opMHUpOBAHUE 3HAHMA MO OMOPA3ZHOOOPA3HIO
KU3HEHHBIX  (OpM,  TOBEACHYECKUX  MPUCIOCOONEHUH,  MOAU(PHUKALUOHHAS
M3MEHYUBOCTH (Ha 6a30BOM ypoBHE). PacTuTenpHbIe coolIIecTBa M X TUMBL. Pa3Butne
Y CMEHBI paCTUTENIbHBIX COOOIIECTB.

HccnenoBatenbckue padboOThl «IDKOJIOTMUYECKHE HHUILIM BOKPYTI TeOS — ONHCaHME
(pakTopoB oOKpyxkarouieil cpenpl». HcciaenoBatenbeckue padoThl «DEHONTOrHUECKHe
HaOIIOICHUAY .

Moayab «OcHOBBI pacTeHHEeBOACTBa» 7-8 Kiacchl (68 yacon)
1. Beeoenue 6 pacmenuesoocmeo (2 uaca)

Yro-Takoe pacTEeHUEBOACTBO: OCHOBHbBIE (DAKTOpPHI BbIpAIIUBAHUS PACTEHUM.
Hcropus pa3BuTus arpoxuMuyeckux 3Hanuid (padotst M.B. JlomoHocosa, FO. JInOuxa,
byccenro, B.B. /lokyuaeBa, K.A. Tumupszesa, [I.A. Kocteruesa, /[.H. [IpsaumnankoBa
u ap.). [Ipaktudeckas padota «bouka JInbuxa.

2. Azpomexnuueckuii 3xcnepumenm (6 uacos)

[IpaBuna MOCTAaHOBKH arpol’KcrepuMeHToB. [locTaHOBKAa HKCIIEPUMEHTOB C
pacTeHusMH. BBIOOp TeMbl, COCTaBI€HHWE TUIIOTE3bl, LENH U 3aJa4 SKCIIEPUMEHTa IO
BBIPAILIMBAHUIO PACTeHUl B KOHTpoJupyemon cpeae. KoHTponu, MNOBTOPHOCTH,
npoBesieHue dKcrnepumeHnrta. [lmanupoBanue »skcrnepuMenTta. OlEeHKa pe3yJlbTaToOB
skcniepuMenTa. Mccnenosarensckas padora «®DakTopsl, BAMSIOIIME HA MpPOpacTaHUE
CeMsH (pOCT IPOPOCTKOB)».

OcBOEHHE TEXHOJIOTUN KPYIVIOTOAUYHOTO BhIPAILIMBAHUS CAJIATOB U MUKPO3€EJIEHU



B KOHTPOJHUPYEMBIX MCKYCCTBEHHBIX YycJOBUSX. COOp YCTAaHOBKM Ji BbIPAIIMBAHMS
PACTEHHI B KOHTPOJIUPYEMBIX YCIOBHUSIX.
3. Ponb xumuueckux snemenmos ¢ numanuu pacmenuii (20 uacoes)

Bopa. PactBop. BhITsiKka. AHMOHBI, KAaTHOHBI, 3JIEKTPONPOBOAHOCTH W pPH
pactBopa. Poinb XUMHUUECKHX 3JIEMEHTOB B MUTAHUU pacTeHUM. [lonyueHne nuraTenbHbIX
BelecTB pacteHusIMU. [IpakTruueckas pabora «CxeMbl MUTATEIBHBIX PACTBOPOB. PacueT
7103 yIOoOpEeHu# I MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHMYECKUEe, MHHEpPAJbHBIC, MHUKPOOHOJOTUYECKHE. THIIBI
NUTaHusl pacTeHuil. BozaymHoe u MuHepanbHOE (KOPHEBOE) MNHUTAaHHE PACTEHUU.
TpaHCOpPT NHUTATENBHBIX BEIIECTB PACTCHUW: BOCXOIAIIMHA M HUCXOISAIIAN TOK.
Baxmneiimme kanuiineie, hochopHbie U a30THBIE y00peHus, ux cBoicTBa. [IpocTeie u
cinoxHbeie ynoopenus. I[Ipaktuueckass pabora «[lpaBuna cmemuBanus yn0OpeHUID
[Ipaktrueckas pabora «[lutaHue pacTeHuii: TEXHOIOTHUS TPUTOTOBJICHHS MUTATEIBHBIX
pacTBOPOB ISl PA3HBIX KYJIbTYP».

PocT u pa3BuTHEe pacTeHMil: 3Tambl OHTOreHe3a, (PAKTOPHI, BIMSIOUIME HA POCT
pacTeHui: CBET, TyCTOTa MOCao0K, MuTaHue, cyoctpar. [Ipaktuueckas padota
«MOHUTOPHUHT MUHEPAJIBHOIO MUTAHUS PACTCHUI.

OcoOEHHOCTM NHUTAHMS PACTEHUM a30TOM. A30T M €ro 3HA4Y€HHE B >KU3HU
pactennii. DopMbl a30Ta U UX NPEBPAIICHUE B ITOYBE.

Ucrounuku docdopa mis pacrenus. 3nadeHue GpochopcoaepKanimx coequnHeHNN
B KJIeTKe. Posib Makpospruyeckux coequuenuii pochopa B 3HEPreTUueckoM OOMEHe.

Bnusgnue kanus Ha (U3MYECKHME CBOMCTBAa MPOTOIUIa3Mbl, Ha (HEPMEHTHI
yII€BOAOPOJAHOTO 0OMEHa, CUHTE3 0elKoB U Jip. Ponb Kanus B moaaep:KaHUd MOHHOTO
OaslaHca B TKAHSIX, B IPOLIECCAX CAMOPETYJISLINH.

PerynsropHass W CTpyKTypooOpa3oBaTelibHasi pOJb KajbIUsi. Y4YacTHE B
o0pa30BaHUU KJIIETOYHOU CTEHKH, MOJACPKAHUU CTPYKTYPhI MEMOpaH U PETYJISIHS X
IIPOHUIIAEMOCTH.

3HadyeHWEe MarHus B MeTa0oJM3Me pacTeHuil. MarHuii B cocTaBe XJOpoduiuia,
CXOJICTBO XJIOpOo(HUIUIa U TeMOITIOOMHA KaK CBUAETENIbCTBO €IUHCTBA OPraHUYECKOIrO
MHpa.

Cepa 1 ero OCHOBHBIE COEIMHEHHS, X POJIb B CTPYKTYPHON OpPraHU3alnuy KJIETKH,
Y4acTHE B OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMIX.

Muxkposnementsl. [lpeacTtaBneHuss 0 poid MHUKPORJIEMEHTOB B MeTaOoIM3Me
pactreHuil. OCOOEHHOCTH TOCTYIUICHUSI MUKPO3JIEMEHTOB B pacTeHusi. CHHEprusM u
AHTAarOHU3M 3JIEMEHTOB TUTAHUS PACTCHUM.

PacturenpHass IUMarHocTMKa W METOAbl WUJECHTU(DUKAIMU HEIO0CTaTKa/M30bITKA
aneMeHToB nutanus. [Ipaktudeckas pabora «PactutenbHas qTUarHOCTHKaY.

HccnenoBarennckas padota «O1eHKa COCTOSHUS KOMHATHBIX PACTEHUMN, paCTEHHIM
Ha IIKOJIbHOW TEPPUTOPUM, YCTAHOBKA MPUYMH MATOJIOTUYECKUX COCTOSHUM (TIpu



HAJTUYUN ).
UccnenoBarenbckass pabora «OneHka BIMSHUS Pa3IUYHBIX JJIIEMEHTOB Ha
COCTOSTHUE PAacTeHUH (COCTaBJICHHUE PA3IMUHBIX TIOJJKOPMOK ).

4. Pezynamoput pocma pacmenuii. 3awuma pacmenuit (4 uaca)

[Tonsitue o perynaropax pocta pacteHUd. CTUMYIATOPBI pocTa — PUTOrOPMOHBI
(aykcuHbl, rTHOOEpEIUTMHBI, IUTOKUHUHBI). THTMOUTOPBI pocTa pacTeHUi: 1. mpupoIHble
(aOcru3oBasi KUCIOTa M HEKOTOpbIE (PEHOJbHBIC BellecTBa (MKymMapoBas, KOpUYHas,
CAIMIMIIOBAs K-Thl), 2. CHUHTETHUECKHE (MOpGAKTUHBI, pETapAaHThl, Ae(OIHAHTHI,
JNECUKaHThl, repOuuuabl). OUTOMOHUTOPUHI M OLEHKA COCTOSIHUS PacTEHUH.
CoBpemeHHble criocoObl MOHUTOpHHra. llpaktnueckas pabota «DUTOMOHUTOPHHT U
OLIEHKA COCTOsIHUS pacTeHuil. COBpeMEHHBIE CITIOCOOBI MOHUTOPUHIa.

HccnenoBarenbckas padora «BiausHue rerepoaykcrHa Ha mpopacTaHue (pocT Ha
Pa3HBIX CTAINAX, B PA3HBIX YCIOBUAX) PA3IIMYHBIX PACTEHUN.

3amuTa pacTeHU OT BpeauTesneil: ocHoBbl OMomMerona. Ilpaktuueckas pabota
«HCeKTapuu: MpaBuiia U YCIOBUS pa3BEACHUS MOJE3HBIX HACEKOMBIX).

5. Boonas, necuanan u nousennasa Kyasmypol, UX NpUMEHEHUE 6 GbIPAUUBAHUU
pacmenuii. Quzuonozusn pacmenuii (8 uacos)

BonHasi, mecuanasi ¥ MoOuYBeHHash KYJIbTYpPhl, UX NMPUMEHEHHUE B BbIpallMBAHUU
pactenuii. [IpoBenenue Boabl B KOpHE U cTrebie pactenuil. [IpakTudeckas padora
«KopHeBoe naBiieHue».

Boaubiii pexxuM pacTeHUi: CTPOCHHE YCTBHHUIL: (PAKTOpbI, BIUSIONIME HA HUX
PACKpBITHE U 3aKpPBITHE. 3HAYEHNE MEXaHU3MA PETYJIALIMN UCIIAPEHHUS BJIArd PACTEHUEM.
[Ipaktuueckas padora «lIpurotoBienue npenapara yCTbUI[ METOJIOM CIICTIKA.

UccnenoBarenbckue padoThl: «BausHuEe yCIOBHM coaepaHUsi pPAacTEHUM Ha
KOJINYECTBO YCTBHUID.

@doToCHHTE3 — YHUKAIBHBIN TpollecC pacTeHuid. TeMHOBas W CBeTOBas (pa3wl
¢doTocuHTe3a. 3HaueHne (HOTOCUHTE3a JIJIS )KUBBIX Opranu3MoB. [IpakTudeckas padoTa
«DyHKIHMOHANbHAST ~ IMATHOCTHKA PACTEHUWA IO aKTHUBHOCTUM  XJIOPOILIACTOBY
UccnenoBarenbckas padbora «Omnpenenenue xiopobumia A u b, onenka
(OTOCHHTETUYECKON aKTUBHOCTH PACTEHUI U (PAaKTOPOB, BIUSIOIIUX HA HEEY.

@akTophl POCTa PACTEHUN: BO3AYX M a’dpauus. llogzemHoe npIxaHWe pacTeHUN:
COCTaB TIOYBEHHOTO BO31yXxa, Tra3oo0MeH. [a3000men mnpu  OecrOYBEHHOM
BoIpamuBanuu. [lpaktuueckas pabora «Asparusa, CO2 u O2. JlpixaHue pacTeHUI».
[TpakTrueckas padbota «/lpIxaHue pacTeHUM: OLleHKa MHTEHCUBHOCTH JIbIXaHUS PACTECHHI
U TIJIOJIOBY.

UccnenoBarenbckue paboTel: «BausHue cmnocoba BhIpaniuBaHusg (cocTaBa
MUTATEJIbHOW CMECH, CXEMbI BHECEHUS) HAa POCT U Pa3BUTHUS PA3JIMYHBIX PACTCHUIN.



6. Kyasmypnoie pacmenus. Coepemennvie acnekmul cenexuyuu (20 uacoes)

Kak denoBek cran ucnonap3oBaTh pacteHusas? CBA3b pa3BUTUA LUBWIM3ALNU
YyeJjoBeKa U OJOMAallHUBaHus pacteHuil. [Jomectukanus. uckyccus «/lomectukanus,
BCE JIM PACTEHUS H IKUBOTHBIE, KOTOPBIE JKHUBYT pSAIOM C YEIOBEKOM UM
OJIOMAIITHUBAIOTCS? MOKHO JIM CYUTATh TapaKaHa OJJOMAITHEHHBIM KUBOTHBIM?»

HacnencTBeHHOCTh M MUBMEHYMBOCTh — OCHOBHBIE CBOMCTBA UBBIX OPraHU3MOB.
N3menunBocTh. Bumbl m3MenumBocTh. [IpakTmdeckas pabdora «MomudukanuoHHas
W3MEHYUBOCTD (JTUCThSI, UTOJKU C OJHOTO JEPEBA)».

['en — wMaTepuaidbHbIi HOCHUTENb HACIEICTBEHHOCTH MW HW3MEHUYHMBOCTH.
HyxkiiennoBeie kuciotsl. JIokanu3anus réeHETUYECKOrO0 Marepuaia B KieTke. JleneHue
kietok. Permukamus JIHK. OcHoBHas 1orMa MoJIeKyIsipHO# Ouostoruu. TpaHCKpHUIIIHSL.
Tpancnauus. Mytanuu. [Ipaktuueckas padora «I'eéH — HHCTpYKUHUS 10 COOpPKE KIETKU
(Ha Oucepe wim KOHCTpykTope)». Ilpaktudeckas padora «Myramus Ha OytepOpoae
(J1r000M OOBEKT M3 MpEenpIAylIel paldoThl, I€¢ U3MEHEHHE HWHCTPYKLUUU MPUBEIET K
M3MEHEHMIO BHEIIIHETO BHUIa O0BEKTA)Y.

DddexT OyTbUIOYHOTO TOPJIBIIIKA M T€HETHYEeCKOoe pazHooOpasue. UTo Takoe
reHO0aHk? 3aueM COXpaHsATh T'€HETHYECKHE pecypchl pacTeHui? OCHOBHBIE CITOCOOBI
COXPaHEHHUS TCHETUYCCKUX pecypcoB pacTeHuid (eX Situ u in situ).

3nauenue pabor H.M. BaBwioBa. 3aKOHTOMOJOTHYECKUX psiioB. LleHTpHI
MPOMCXOXKACHHUS KynbTypHbIX pacteHuid H.M. BasBunoa u IIL.M. JXXykosckoro.
[Ipaktrueckas padota no rpymnmnam «OTKyAa Ha HAIUX CTOJIAaX (QPYKThI/OBOLIN/3IAKI.

OcHoBHbIe MeToabl cenekuuu. ['nbpuauzanusa. dopmbl ordopa. OCHOBHBIE
HaIpaBJICHUS CEJICKIMU: YIYUIICHUE YPOKAaWHOCTH, YCTOMUMBOCTH K OMOTHUYECKUM U
abuotnueckum (paxropam. [Ipaktuyeckas pabora «BripanmmBaem ropox. Kak mposectu
CKpEILUBAaHUE Yy TOPOXay.

Ecte mm xu3up B mpoOupke? buoTexHONOTHS KYyJIbTYPHBIX PACTCHHM.
UccnenoBarenbckass pabora «BwlpammBanue pacTeHuidi B MpoOUpke»  (MOXKHO
BOCIIOJIL30BAThCA  pe3yJibTaTaMu MPEbIAYIIUX OSKCIEPUMEHTOB IO COCTaBJICHUIO
MUTATEJIbHBIX PACTBOPOB JIJIsI PACTEHUM ).

Kak  dyemoBek  MoxeT  momuduuupoBath  pacteHusi?  ['eHeTnueckoe
penaktupoBaHue. CoOBpeMEHHBbIE  TMOAXOAbI UM JOCTHIKEHUS  T'€HETUYECKOTO
penaktupoBaHus  pacreHuii. IIpakTumdeckas  pabora  «['eHOMHBIE  HOXXHHIIBI
(MoxenupoBanue pabotsl cucreMbl CRISP-Cas).

7. Pacmumenvnas npooykuyus. (8 uacoe)
Hanzemubie u moazeMuble opransl pactenuid. [loOer u Bumon3MeHeHHbINH mo0Oer
pactennid. CriocoObl pa3MHOKEHUS paCTEHU.
[lonsitTue o KadyecTBe TPOAYKTOB muTaHus. [IpoOnembl KOHKypeHIMU
OTEYECTBEHHBIX IIPOAYKTOB IIUTAHUS C UMIOPTHBIMU. JIOTUCTHKA TOCTAaBKU U CPEACTBA



COXpaHEHHUs MpOoAyKTOB mnuTaHus. [Ipaktudeckas pabora «IIpemensHO AOMycTUMBIE
konnentparuu (I1JIK) u meTomsr KoHTposst 6€30MacHOCTH PACTUTENBHBIX MPOIYKTOB
MTATAHUS.

Mukpo3senens: moJe3HOCTh U TexHosorus. Mccnenosarensckas padota «OrneHka
Ka4yeCcTBa BBIPAIIEHHOW MUKPO3EIeHN» (JTMO0 CBOS, TMOO M3 Mara3uHa).

XUMHYECKUI aHaIu3 IPOYKIIUH. OCHOBBI CHEKTPOPOTOMETPUHU.
[Torennmometpus. Xpomatorpadus. [Ipakruueckas padbota «MeToIbl OLIEHKH Ka4ecTBa
pPaCTUTENHHOW MPOAYKIMH: XPAaHEHHWE M COXPAHHOCTh MHUTATEIBHBIX BEIIECTB» (IO
JOCTYITHOMY O0OPYIOBAHUIO).

HccnenoBatensckast pabora «Ompexnenenue ButamuHa C METOIOM 0OpaTHOTO
TUTPOBAHUS B IUIOAAX HA Pa3HOM CPOKe (CIIOCO0E) XpaHSHUS.

Monyab «buoTexHonorus» 7-8 kiaccol (68 yacoB)
1. Buomexnonozus (4 uaca)

[TonsiTue OWOTEXHOJNOTUU. 3adyeM YEJIOBEKY OMOTEXHOJIOTMH, B YeM UX
IPEUMYILECTBO NEPE] XUMUYECKUM CUHTE30M. OCHOBHBIE OMOO0OBEKTHI OMOTEXHOIOTHH:
MPOMBINIJICHHBIE MUKPOOPTaHU3MBI, KJIETKH U TKaHU PAaCTEHUH, )KUBOTHBIX U YEJIOBEKA,
onokaranm3atopsl. [Ipaktudeckas pabora «lIpuMepsl NMpUMEHEHHS OHOIOTUYECKUX
O0OBEKTOB B TBOEH KU3HUY.

Ceipbe a1 OMOCHMHTE3a M OIIEHKAa €ro OMOJOrM4ecKod HeHHOCTH. OCHOBHbBIE
MCTOYHHMKM YIJIepoAa, a3zoTa, Qocdopa, MHUKpO3IEMEHTOB. lccienoBaHue HOBBIX
HMCTOYHUKOB CHIPbs (BKJIFOYAsi BOMPOCHI €r0 Mpe/IBapUTEIbHON 00paboTKH), pa3paboTKa
HOBBIX TMUTATENBHBIX CpPEl, B TOM YHWCJE BKIIOYAIONINX OUOCTHMYISITOPHI M JIPYTHE
AJIEMEHTHI YIIPABJICHUS U ONTUMHU3ALMHU MIPOLIECCOB OMOCUHTE3a. MeToAbl ONTUMHU3ALNN
OUTATEIbHBIX CPE.

2. Muxkpoouonozus (12 uacoe)

[TonoxeHne NPOKApHUOTOB B CUCTEME opraHudeckoro wmupa. CrtpoeHue
OakrepuanbHoOi kieTku. Knaccudukanus 6axkrepuit. Mopdoinorus 6akrepuid. [Ipocteie
U CJOXXHbIE METOAbl OKpalMBaHus Oakrepuil. Pusnosnorus OakTepuil: NUTaHUE,
IBIXaHHUE, POCT U PA3MHOXKEHHE. 3HAKOMCTBO C JOMEHOM Apxer (IKCTpeMOPUIBHOCTB,
0COOEHHOCTH CTpoeHUs KieTkH). JlabopaTopHas padora «OUKCHUPOBAaHHBIE MPEMAPATHI
Oaktepuil. OmpezneneHue QOpMbI NPEIJIOKEHHBIX KYJIbTYP MHKPOOPTaHH3MOB,
UCIIONIB3YSl MpOCTOM MeToj okpacku» Jlaboparopnas pabora «OmpeneneHue Tuma
KJIETOYHOM CTEHKU METOJIOM OKpaluBaHus no I'pamy» (IIpH HaJIU4YUU PEAKTHBOB).

MosnoyHokucinoe u crnuproBoe OpoxkeHue. DoroTpodHble W XeMOTPO(HBIC
Oaktepuu. KuneTmyeckoe  ommcaHue  Mpolecca pocTa  MHUKPOOPTaHU3MOB.
OKCHOHEHIMalbHass ~ Mojedab  pocta. KuHetnka  rubenu  MUKpPOOPraHU3MOB.
JIaboparopHas pabdota «IIpuroroBneHrne NpUKU3HEHHBIX IPENapaToB MOJIOYHOKHUCIIBIX
OaxkTepuii».



[laTorennsie 6akTepun. UymHas majnoyka v yepHasi CMEPTh, OOTYJIU3M, CTONOHSIK,
Tyoepkyie3. Mictopus 60ps0bI ¢ OakTepuaibHbIMU HHGEKITUAME. JJabopaTopHas paboTa
«IToceB cmbIiBa ¢ pyk Ha damku [letpu». JlabopaTopHas pabora «BpijeneHue 4ucTon
KylIbTyphl Oaktepuil. Meton pasBeneHuil. MeTon  HCTONIAIOMIETO — IITPUXAN.
JlabopatopHass pabota «Mopdonornyeckass XapaKTEpUCTHKA BBIJICICHHON YUCTOU
KyJbTYPBI: XapaKTePUCTUKA KOJOHUH, (hopMa OaKTepUid, TUI KIETOYHON CTECHKN.

Boiina 6eckoHEYHOCTH: aHTHOMOTHKHU MPOTUB OakTepuil. MexaHu3mMbl JeHCTBHI
aHTUOMOTUKOB. MEXKJIETOUHAss KOMMYyHHUKarusi Oaktepuil. UyBCTBO KBOpyMa.
JlaGopatopnass pabota «CpaBHEHHE pOCTa MHKPOOPraHM3MOB Ha dalmike 0e3 U C
nobasieHuss aHTHOMOTHKOBY lccnemoBarenbckas pabora «llowck MHUKpOOpPTraHHW3MOB
00JaaroNMX aHTArOHUCTUYECKOW aKTUBHOCTBIOY.

[Ipumenenue OakTepuil uenoBekoM. KuHeTrnueckoe omnucaHue OHOCHHTE3a
IPOJYKTOB MHUKpOOpraHu3mamu. bakrtepun, KOTOpble MOIYT paszjiararb IJIACTHK.
Uccnenoarenbckas pabota «BbigeneHne MOJTOYHOKHUCIBIX OaKTepUid, UCCIIEIOBAHUE UX
AKTUBHOCTW.

MukpoopranusmMsl B arpoOMOTEXHOJIOTUU. MICKyCCTBEHHBIE accoMaluy pPacTeHHUM
¢ MHKpoopranusmamu. VccienoBarenbckas pabora «Boinenenue Gaktepuil MoJe3HBIX
IUJT pACTCHUI.

3. Jykapuomuueckue opeanuzmvl 6 Ouomexmonouu (niecHegvie 2puosl,
opococu, 6ooopociu) (12 uacoes)

[1necHeBbIie rprOBI MPOAYIIEHTHI OMOJIOTUYECKH AaKTUBHBIX BEIIIECTB.

OOmiast xapakTepUCTHKa JPOXKEH caxapoMuieroB. McTopus wucCmoiab30BaHUS
TPOXOKEH B TPAAUIIMOHHON OMOTEXHOIOTHUU. TEXHOJOTHY BUHOACIIHS U XJICOOIICUeHHUS,
CHeIuaIn3upOBaHHBIE pachkl Apoxokei. Merabonusm apoxoken. Peakius cnimpTroBoro
Opoxenusi. JlabopatopHasi pabota «lloacuer kieTtok Apoxkeld B kamepe ['opsieBay.
JlaboparopHas pabora «OOHapYy>KeHHE MPOIYKTOB CIUPTOBOTO OpPOKEHUS: ITUIIOBOTO
CIIUpTa M yTrJeKUciaoro razay. llodmydeHue BTOPUYHBIX META0OJMTOB B APOXKIKAX.
Jpox:oKu Kak poIyIIeHThI OMoTOIIUB. [lomydeHue meneBbx 0eIKoB B APOAOIKAX.

OcoOEHHOCTH BEreTaTUBHOTO W TOJIOBOTO PA3MHOMXEHUS Y JPOXIKEH, 3HAUYCHUE
M3YyYEHHS] MHUTO3a M IIMTOKMHE3a JJIsI ONTUMHU3ALMU TPOLIECCOB KYJIbTHUBUPOBAHUS
JPOMKEBBIX MMITAMMOB, TOHUMAaHUSI IPUYUH MATOTEHHOCTH JAPOXIKEH B TPUOOB, TTOMCKA
MUIIICHeW (QYHrUIuIoB W pa3pabOTKHM  HOBBIX JIGKAPCTBEHHBIX MpemnapaToB.
Jlabopatopnass pabota «HaOmroneHne  pa3MHOXKEHHS  JPOXOIKEBBIX  KIETOKY.
IIpakTuyeckas pabdora «llomyueHue TBopora M Kepupa Ha OCHOBE MOJIOUYHOKHCIIBIX
Oakrepuit». IlpakTtuyeckas padora «OCHOBHBIE BHIIBI KBaca M UX XapaKTEPUCTHKA»
«/Ipoxokn W MOJIOYHOKHCIBIE OaKTepuu, MPUMEHSEMbIC IJIsi MPOM3BOJCTBA KBACay.
[Ipaktiueckass pabota «CpaBHUTENbHBIA aHAIW3 PA3BUTHS IPOAOKEH B adpOOHBIX U
aHa’pOOHBIX ycioBusix». Ilpaktmueckas pabora «MeToapl OIEHKH CBOMCTB



XJIeOONEeKapHbIX IpoAcked. OCOOEHHOCTH NPUMEHEHHUs MPECCOBAHHBIX, CYIIEHBIX U
MHCTAaHTHBIX Apoxokei». MccnenoBaTensckas pabora «BrusHue QU3MKo-XUMHYECKUX
(akTOpOB Ha KaueCcTBO OMOTEXHOJOTHUYECKOW MPOIYKIMU (KBac, Keup, ChIp, Xjed u
Tp.)».

Bogopocian — mepcneKTUBHBIM OOBEKT AJIsi MPOU3BOJCTBA O€lKa M YTJIEBOJOB.
buoTtexHonornyeckue MeTobl OYUCTKU TBEPABIX, JKUIKUX OTXOJOB U Ta3000pa3HbIX
0TX0J10B Mpou3BoACTB. CTouHble BOABL. CXeMbl OYHUCTKH. BHOGUIBTPBI, a’pOTEHKH,
METAaHTEHKH, OKCUTEHKHU. AKTHUBHBIM WJI U BXOJSIIME B HEr0 MHUKPOOPTaHU3MBI.
Hcnonp3oBanue BOAOpOCE B OUMCTKE CTOYHBIX BOA. MccienoBarensckas padora
«Brustaue ¢pusnko-xummdeckux akropo Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungopmayusn (8 uacos)

HacneacTBeHHOCTh M H3MEHYMBOCTh — OCHOBHBIE CBOMCTBA >KMBBIX OPTraHU3MOB.
N3menunBocTh. Buasl u3MeHunBocTh. l[Ipaktuueckas pabora «MoauduxanyoHHas
M3MEHYHUBOCTH (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

['en — MaTepUaJbHBIA HOCUTEIb HACIEACTBEHHOCTM UM  H3MEHYMBOCTH.
HyxnenHnoBble KucioThl. JIOKaln3anus T€HETUYECKOro MaTepualia B KieTke. Jlenenue
kierok. Pemmukanus JJHK. OcHoBHast jorma MosiekyasipHOid Ouosioruu. TpaHCKpUIIIus.
Tpancnauus. Mytanuu. [Ipaktuueckas padora «I'eéH — MHCTpYKUHUS 10 COOpPKE KIETKU
(Ha Oucepe wiM KOHCTpykTope)». Ilpaktudeckas padora «Myrtamus Ha OytepOpoie
(J1ir000M 00BEKT W3 Mpenplayliel paldoThl, re U3MEHEHHE HWHCTPYKUUU MPUBEIET K
M3MEHEHUIO BHEIIHETO BHUJIa O0OBEKTA)».

5. Bupyconozus. (6 uacos)

[Tosnoxkenue BUPYyCOB B CUCTEME OpraHu4eckoro Mupa. CTpyKkTypa 1 XMMUYECKUI
cocraB BupycoB. Kiaccudukauus BupycoB. Pemnponykuust BupycoB. IIpocmotp
JOKYMEHTAJIBHOTO (PriibMa O BUpycax.

Bupycsl - Bo30yauTenu nHPeKunoHHbIX Oosie3Hell. OnkoBUpychl. bakrepuodaru:
CTpoeHue, CBOWCTBa, npumeHeHue. Ilpaktuueckas pabora. «Meton pa3BeaeHUN»
[Tpaktuueckas pabota. « TurpoBanue 6axkTepruodaroy.

buonornyeckue MeToap1 60pHOBI C BUPYyCaMHU.

6. I'ennas unsicenepus u ouomexnonozuu. (8 uacos)

OcHoBbl reHHOU WHXXeHepuu. Bektopa. Crnenuduueckue dhepMeHTbl OakTepHid.
[TpakTnueckass pabota «DHIOHYKJEa3bl pecTpUKiuu (paboTa ¢ HYKICOTHIHBIMU
MOCIIEI0BATEIBHOCTIMU Ha Oymare)».

buoTtexnonoruu mpoaykiuu O0eIKoB B OakTepUalIbHBIX KyJIbTypax. JlocTrkeHus
TeHHOW MHYKEHEPUHU U OMOTEXHOIOTUH.

CRISPR/Cas — cucrema amanTHBHOTO WMMYyHHTETa OakTepuid W apXeu.



[TpakTuueckas padota «I'ennbie HokHUIBI - CRISPR/Cas (MoaenupoBanue Ha Oymare)»

I['MO. Metoas! nonyuenuss ' MO. Urpa-guckyccust « Beiurpaii rpalT Ha CO3/IaHHE
I'™MOp».

7. Buomexnonozuu 6 ncusomnosoocmee (8 uacos)

JlomecTuKalnys OCHOBHbBIE JOMAIIIHUE >KUBOTHBIE; COBPEMEHHBIE IKCIIEPUMEHTAX
10 JIOMECTUKAIINK KUBOTHBIX (JIMLCUIA, HOPKA U JIp. — SKCIEPUMEHTHI HAYYHOW IIKOJIBI
akanemuka benseBa). Jluckyccus «JlomecTukainusi, BC€ JIM PAcTEHUS U KUBOTHBIE,
KOTOPBIE JKUBYT PSJIOM C YEJIOBEKOM MM OJIOMAIIHHUBAIOTCSA? MOXKHO JIM CUUTATH
TapakaHa OJIOMAIIHEHHBIM KUBOTHBIM 7.

CoBpeMeHHBIE METOJbl B JKMBOTHOBOJACTBE: TpPAHCIUIAHTALIMS 3MOPHUOHOB,
XUMEpHbIE  KUBOTHBIC, KJIOHHMpoBaHWe. Ilpaktuueckas pabora «Mertoauka
KJIOHUPOBaHUS (MOJICIUPOBAHUE HA Oymare).

OcHOBHbIE 00JIE3HU KUBOTHBIX M POJb MATOTEHHBIX MHUKPOOPTAaHU3MOB U
napa3uToB B pa3BUTUU 3a00JI€BaHUN JOMAIIIHUX KUBOTHBIX U OCHOBHBIX MEpax OOpbOBI
C HUMH; POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OpraHu3Me XKUBOTHBIX. [lonoxutensHoe
U Mo0oYHOE (OTpUIIATENIbHOE) BO3ICHCTBUY aHTUOMOTHUKOB Ha OPTaHU3M B XO/I€ JICUCHUS
KUBOTHBIX; 1€MW W 3aJauyd BeTepuHapuH. BHOTEXHOJIOrMsT KOPMOBBIX MpenapaTosB.
[Ipaktuueckas pabota «CocraBiieHHE palMoOHa MUTAHMS )KMBOTHOIO, PacyeT pacxoioB
Ha cojaepxkaHue». HMccnenoBatenbckass pabora «OlleHKa KadecTBa MOJIOYHOM
MPOAYKITUN.

8. Buomexnonozcuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHble MeTonbl cenekuuu. [uOpuamzanus. dopmsl oTO0pa. OCHOBHBIE
HAIPaBJICHUS CEJICKIMU: YIY4IIeHUE YPOKalHOCTH, YCTOMYMBOCTH K OMOTHYECKUM H
abuotnueckum QaktopaM. [Ipaktuueckast padota «BripamuBaem ropox. Kak nposectu
CKpEILIUBAHUE Yy TOPOXa».

OCHOBHBIE TOJXOJbl CENEKUMU U OHUOTEXHOJOTHUU KYJIbTYPHBIX pPACTCHHM,
['mbpunuzanus, oTHajdeHHass TUOpPUAU3AIMSA, HUCKYCCTBEHHBIH OTOOp, TeTepo3ucC,
TpaHcopmalmsi, MyTareHes, T€HEeTUYECKOe peaakTHpoBaHue). Mctopusi ceneknuu B
Poccun n Mupe, nctopust pa3BUTUS BAXKHEUIINX COPTOB KYJIbTYPHBIX PACTEHHM.

Kak uenoBek MoxeT MoauduimpoBaTh pacteHus? ['eHHas MHKEHEPHUsT paCTEHUN:
UTo Takoe TreHeTHYecKass WHXKEHEPUs pacTeHui. TpaHCreHHble pacTeHus. Meromsl
nosiyaenusi. OOpazoBaHue ONyXoJiel y pacTeHui. ArpobakTepraiibHasi TpaHchopMarius:
Ti-ruazMu s I'ensl T-JTHK. MoJekynsipHO-TEHETUYECKUE MEXaHU3MBI
TpaHchopmanmu. ['eHetmueckoe penaktupoBaHue. CoBpeMEHHbIE MOAXOJbl U
JOCTHKEHHS] TEHETUYECKOT0 pelakTupoBaHus pacteHuid. [Ipaktuueckas padota
«["eHOMHBIC HOKHUIIBI (MOeapoBanue padoThl cucteMbl CRISP-Cas).

Ectp mu xku3Hb B mnpoOupke? DBHOTEXHONOrHS KyJbTYPHBIX PACTEHHI.



UccnenoBarenbckass pabotra «BelpammBanue pacteHudd B mpoOupke  (MOXKHO
BOCITOJIB30BaTbCA pE3yJbTaTaMU MNPEAbIAYLIIMX 3KCIEPUMEHTOB IO COCTaBJIEHUIO
MUTATEIbHBIX PACTBOPOB JJISI PACTEHU )».

Moayab «MosekyjasipHble OCHOBBI (GU3HOJI0THU U (papMaKoJI0TuN» 9 Kiace
(68 gyacoB)

1. @u3uonozuueckasn xumus. (20 uacoes)

Beenenue. buorennsie snemenTsl: opraHorensl: O, C, N, H. AxtuBHble QOpMBI
KHCJIOPOJIA, UX TOJIyYEHNE, HEUTpaInu3anusl.

MakpoasieMeHThI: TIPOLIEHT COJEpPXKAHUSI B OpraHU3Me, BbITIOJNHsIeMas (yHKIUA,
coJiepkaHue B MpoAykrax nutaHus. Ca2+ - cBs3bpIBarolMe OENKH, EOHHPOBAHHE
KQJIBLIUSA, PEryJiAlUsa YPOBHS KaJIbLUA B OPraHU3ME: FOPMOHBI II0YeK. Mg — cTpoeHue
xjiopoduiia, €ro akTUBAIMS COJIHEUHOW SHEPTrUeH.

MUKpO3JIEMEHTBI: B KAaKUX MOJIEKYJIAaX COJEpKaTcs, BBINOIHSAEMass (DyHKIHS,
COZIEpKaHME B MPOAYKTax nuTaHus. llocnencrBus nepero3upoOBKM MUKPOIIEMEHTAMH.
Fe — ycBauBaeMble THUIBI COEOUHEHUN Kene3a. ['eMompoTenHbl, TI'e€MOIMaHUH,
muToxpombl. CU — ycBoeHHME U TpaHCIOPT Meau. benku, copepxaimme MeIb.
[TaTonmornyeckue cunapomel MeHke 1 BuiibcoHa, cBI3aHHbIE C METAOOIM3MOM MEIH.

TokcuuHble 3neMeHThl llepronnyeckoi cuUCTEMBl sl OpraHus3Mma. BiusHue
HEJ0CTAaTKA MAKPO U MUKPODIJIEMEHTOB Ha )KUBbIC OPTaHU3MBI.

UccnenoBarenbckass  pabota  «KonuuecTBeHHass  OLIGHKA  COAEpPKaHUSA
MHKPODJIEMEHTOB WJIM BUTAMUHOB B TMIIEBBIX MPOIYKTAX)»

Kupsl. 3a00eBaHus YEIOBEKA, CBA3AHHBIE C HAPYUIEHUSIMU KUPOBOTO OOMEHA.
JucnunuaemMun.

VYrneBoasl. 3aboeBaHUSl YETIOBEKA, CBSI3aHHBIE C HAPYLICHUSMU YTIEBOJHOTO
oOmena. CaxapHblii TuadeT.

benku. Crpoenue. 3a00eBaHus 4eI0BEKa, CBA3aHHBIE C HAPYILIEHUSIMHU OEITKOBOTO
oOmena. @yHkiuu 0enkoB. @epmeHTsl. Mexanusm nerictBus. Kitacebl pepMeHTaTUBHBIX
peakuuii. Kodepments. [Ipaktuueckoe 3aHsitue «KayecTBeHHbIE peakUUd Ha
opranudeckue Mosiekynbl». Ilpaktuueckoe 3anste «/leHatypauust  OenKOB»
[Ipaktnueckoe 3ansaTue «M3ydeHrne akTHBHOCTH aMUJIa3bD».

BurtaMuHbI )KHpOpacTBOPUMBIE, BOAOpPACTBOpUMBIE. [IpeBpalieHne BUTaMUHOB B
akTuBHBIC (HOPMBI KOHEPMEHTOB. ABUTAMHHO3HI.

OCHOBHBIC THUIIBI META0OJIMYECKUX peakiuil. buol’HepreTnueckue MPoIEeCChI.
I'mukonuz. Hukn Kpebca. Lenb nepenoca 3aekTpoHOB. OKUCIEHUE >KUPHBIX KHUCIOT.
Karabamu3m amunokucnor. ['miokoneorene3. CHHTE3 yYIJIEeBOAOB, OENKOB, KHPOB.
Metabonutnyeckue 3aboneBanus. Ilpaktuyeckoe 3anstue «PemeHue 3amad  Ha
SHEPreTUYECKUI OOMEH.

Knetka. Ilonsitue memOpansl. dynkunn memOpan. Buabl Tpancnopra B KIETKY.



MemOpanubsie  opraHoujbpl. 3aboNeBaHHMS CBSI3aHHBIE C HapylICHHEM pPadOTHI
MEMOpaHHBIX OpraHell, OOJIe3HH HAKOIUICHWs. THIbl KOHTAKTOB MEXAY KJIIETKaMHU.
3HaueHNEe MEXKJIETOUYHOM KOMMYHHUKALMU JIA 3I0pOBbs opraHusMa. lIlpakTtuueckoe
3aHsTHE «/lnanus (kieTouka Tpayoe).

Aapo. VYpoBHM YNAKOBKU  XpOMAaTHHA.  XPOMOCOMHBIE  TEPPUTOPHH.
HememOpanHbie OpraHouabl.

2. Monexynsapnasn ouonozus. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYISIPHON OUOJIOTUH.

HyxneunoBsie kucnotbl. OCHOBHBIE PUHIUIIBI cTpoeHus. [IpakTuueckas padboTa
«Boinenenne JIHK wu3 OGananay». Ilpaktuueckass pabora «Monens JHK-opurammy.
[IpakTnueckass pabora «OmpeneneHue kadectBa npenapatoB JIHK ¢ momomisio
ceKkTpopoTOMETpUn» (IIpU HATUYUU 000PYAOBAHUS).

Martpuunble cUHTE3bl. Pernnukaius — OCHOBa KJIETOYHOIO AeneHusd. [IpuHuunmbl
perukanuu. [Ipaktudeckas paborta «PemmukaTuBHas ManmHa (Mrpa-IeMOHCTPAITHs ).
[TpakTuyeckas padota «I 1P (Mogens ammnudukamnus Ha Oymare)y.

Mytanuu. YUto BeI3biBaeT n3mMeHeHus B ctpoenuu JJHK. [IpuHiume! penapamun.

Tpanckpunuus. [Ipaktuueckas padora «Cuna mpomMoTopay.

['enetnueckuit kon. Ilpaktuueckas pabora «Pemienue 3amay Ha TeHETUYECKUH
ko1 Tpancmsus. [lpaktuueckas padora «DonauHT OEIKOBY.

Opranuzaiusi reHoMa BUPYCcOB [IpOoTHBOBUpPYCHBIE CpEICTBA, MEXAHHU3MBI HX
JNEUCTBUSL.

Opranuzanus reHoma  Oaktepuii ~ AHTHOaKTEpUATbHBIC npenaparsl.
HccnenoBarennckas padota «PacnpoctpaneHre aHTHOMOTUKOPE3UCTEHTHBIX OaKTepUii»

Opranuzanusi TeHOMa 3yKapuoT ['eHoMHOe pemakTupoBanue. [IpakThueckas
pabora «Pabota B cOBpeMEHHBIX IeHeTHYeCKHX 0a3ax maHHbIX. [Ipoenmenue In silico
aHaJuM3a MocJaeq0BaTEIbHOCTEN TEHOBY.

3. Dapmaxkonozun (28 uacoes)

[TonsiTue o nekapcrBax. [IpyHIMIBI MTOAX0AA K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Meronabl. MccnengoBarenbckas paboTa «DKCHEPUMEHTHI 10
ONPEIEIECHUI0 TOKCUYHOCTH BEIIECTB HA aPTEMUIAMSIX.

[Tyt BBenenus JIC. dapmakOKMHETHMKA JIEKApCTBEHHBIX BEUIECTB. BcackiBaHue
(abcopO1ust) exkapcTB. OCHOBHBIE MEXaHU3MBI BCachiBaHUs. TpaHCHIOPT JIE€KapCTBEHHBIX
BewecTB. ['ensl u Oenku nepBoi (azel OuoTpanchopmanyu. [Tyt BoIBEIEHHS JIEKApPCTB
U3 OpraHu3Ma. OKCKpeuuss U DdSiIuMUHauMs. ['eHpl M  Oenku BTOpOM  (a3bl
ouotpanchopmanuu. PapmakoguHamuka. [J1aBHOe W MOOOYHOE, pPe30pOTUBHOE H
MECTHOE, MPSAMOE, HENMPSIMOE U pedIECKTOPHOE JCICTBHE.

Bunpl BzanmopneictBusa nexkapctB. CHHEPru3M M aHTarOHUW3M IPU COBMECTHOM



JNEUCTBUM JIEKAPCTBEHHBIX BEILIECTB, UX PA3HOBUIHOCTH.

TpancmeMOpaHHbIN CUTHANUHT. THUIBI KJIETOYHBIX pelentopoB. MemOpaHHbIE:
MOHHBIC KaHAJIbI, KATAIMTUYECKUE U compspKeHHble ¢ (G-0enKaMu; BHYTPHUKIIETOYHBIE:
IUTOIIa3MaTUYECKHE U AIepHbIe. MeXaHU3MbI JIMTaHI-PELENTOPHOTO B3aUMOAECHCTBHS.
CenekTUBHOCTh (M30MPATENBHOCTh) JACUCTBUS, CBA3b «XHUMHYECKas CTPYKTypa —
(apmakogoruueckasi akTHBHOCTD BEIIECTBY.

DapMaKOJIOTHYECKON MOIYJISAIMU CUHANTHYECKOM XOJIMHEPTrHUYECKON Mepeaayn.
MonekyaspHbIi  MEXaHU3M JIEUCTBUA UM (papMaKoJIOTHYECKHE CBoWcTBa M-
XOJIMHOOJIOKAaTOPOB, TaHTIMO00JIOKaTOPOB 151 KypapenogoOHbIX CPEACTB.
@apMaKoJIOTMYECKasi  peryjsiius  aKTUBHOCTH  AAPEHEPTHYECKOTr0  CHHAICA.
AIpEeHOMHMETHKH, aApPEeHOOIOKATOPBI, CUMITATONUTHKU. [IpakTuyeckas padora
«BnusHue aipeHanHa Ha CEp/ICUHbIE COKpaleHus (IporpaMMHOE 00ECIICUEHNUE)».

MounekynsipHass (apMakoJIOTHsT AHTHAJJIEPTMYECKUX CpPeAcTB. ['McCTaMUHOBBIE
pEeLEenTopbl: TUIIBI, MOJEKyJsipHass opranu3anus. Ctaduamzatopbl MeMOpaH TY4YHBIX
KJIETOK: MOJIEKYJIIPHBIA MEXaHU3M JIEHCTBUS, 0OCOOCHHOCTH KIMHUYECKOTO IPUMEHEHMS,
TOYKH MPUIIOKEHUSI TEHCTBUS HHTUOUTOPOB JIUIIHUJIHBIX MEIUATOPOB.

MexaHn3M NEWCTBHAS U NPUMEHEHHE NPENapaToB, CTUMYJIUPYIOIIUX IMPOLECCHI
MMMYHHUTETA. DapMaKOJIOTMYECKasi XAPAKTEPUCTHKA WHTEPIECHKUHOB: TOJy4YECHHE,
MEXaHU3M JAecTBUs, npuMeHeHrne. OCHOBBI MaTOPU3NOIOTUN OCTPO(a30BOTO OTBETA,
Meauanys BocnaiaeHus. MoneKyIsspHbIi MEXaHU3M IIPOTUBOBOCIIAIUTENILHOTO IEUCTBHUS
[JIFOKOKOPTUKOCTEPOUIOB,  HECTEPOMIHBIX  INPOTUBOBOCIIAIUTEIBHBIX  CPEJCTB.
[Tpaktuueckas padorta «I UCTONOTHYECKHE TIPEapaThl UMMYHHON CUCTEMBI.

[IoHATHE O HApKO3€ M HAPKO3HBIX Ipenaparax. KiaeTouHslii 1 HEPBHBIA HAPKO3.
@apMaKoJIOTUYECKAsT XAPAKTEPUCTUKA OTACNIBHBIX TPYNI HApPKO3HBIX CPEICTB.
[TocnenoBaTenbHOCTh AEUCTBUSL HA LIEHTpalIbHYIO cucteMy. IIpakTtuyeckas pabota
«l'ucronornueckue npenapaTbl HEPBHOM CUCTEMBD.

dusnonorndyeckuii cod; ¢da3pl cHa. Buasl Hapymenuin cHa Ilonstue o
MEIMKAMEHTO3HOM CHE W CHOTBOPHBIX Ipenaparax (TMIHOTHKAX).

MonekynspHple acnekTsl Houuuenuuu. ONuaTHbIE PEUENnTOpbl, UX THIIBL.
DHkedanuHbl U SHAOPPUHBI - SHIOTCHHBIE JIMTAH bl OTTMATHBIX PELIETITOPOB.

AHTUIICUXOTHYECKOE JEWCTBHE, BIMSHHE Ha (YHKIUIO HKCTPAUpaMHUIHON
CHUCTEMBbI, SMOLIMOHAIbHYIO c(epy, PBOTHBIA LIEHTP, apTEpPUATIBHOE JaBIICHUE, LEHTP
TEPMOpPEryJIIUUA. MONEKyJISIpHbIE MEXaHU3MBbI JEHCTBUS HEUPOJIENITUKOB, BIUSHUE HA
n0(paMUHOBBIE, CEpPOTOHUHOBBIE, aIPEHO- U THCTAMHHOBBIE PELIENTOPHI, UX ACHCTBUE HA
KJIETOYHbIE MeMOpaHbl, Ha JENOHUPOBAHHWE TKAHEBBIX MOHOAMHUHOB. I[loTeHIrman-
3aBUCUMbIE HATPUEBbIE KaHAJIbl KAK MUILIEHU I€UCTBHUS MECTHBIX aHECTETUKOB. CIOCOOBI
MHTUOMPOBAHMUS MOTEHLIMAT-3aBUCUMBIX HATPUEBBIX KaHAJIOB MECTHBIMH aHECTETUKAMHU.
[Tpaktnueckass pabora «Kapra »skcmnpeccun n0GaMUHOBBIX M CEPOTOHHHOBBIX
pernenTopoB B Mo3re Mblieiy. MccnenoBarensckas padota «IloBeneHueckrne TecTol Ha



peiokax Danio rario. Cserno-temHas kamepa». McciaemnoBarenbckas pabora
«IToBenenueckue TecThl Ha priOKax Danio rario. OTkpeiTOE Mosie». MccienoBaTenbekast
pabota «IloBeneHdyeckue TecThl Ha pbiOKax Danio rario. CraiiHoe MoBeACHHEY.

Monyab «MoJiekyJisipHbIe 0CHOBBI cejiekium» 9 kiace (68 uaca)
1. Monexynapnasn ouonocus. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYISIPHON OUOJIOTHH.

HyxneunoBbie kucnoTsl. OCHOBHBIE MPUHIUIIBI cTpoeHus. [IpakTrueckas pabota
«Boigenenne JIHK wu3 Gamana». Ilpaktuyeckas pabora «Mognenb JIHK-opurammy.
[Ipaktuueckas paborta «Ompenenenne kadectBa mpenaparoB JHK ¢ nomomisio
crekTpodoTOMETpUn» (MIPU HATMUKUU 000PYIOBAHUS).

Marpuunsie cuHTe3bl. Perumnkanuss — OCHOBa KJIETOYHOrO AeneHus. [IpuHuumsl
permukanuu. [Ipaktuueckas padota «PerunkatuBHas MamuHa (Mrpa-aeMOHCTPAIU)».
[Ipaktuueckas padora «I1LP (Mmoxens amrndukaims Ha Oymare)».

Mytanuu. Uto Bei3biBaeT n3MeHeHus B ctpoennu JJHK. [Ipuniune! penapanum.

Tpanckpunuus. [Ipaktuueckas padora «Cuna mpomMoTopay.

I'enernueckuii koa. Ilpaktuueckas pabora «Pemenue 3agady Ha T€HETUYECKUI
ko1 Tpancmsus. [lpaktuueckas padora «DonauHT OEIKOBY.

Opranuzanusi reHomMa BUPYCOB [IpOTHBOBHUPYCHBIE CpPEICTBA, MEXaHU3MBI HX
NEUCTBUSL.

Opranuzanus reHomMa OakTepuit AHTHOAKTEpUATbHBIC npenaparsl.
UccnenoBatenbckas pabora «PacnpocTpaHeHrne aHTUOMOTUKOPE3UCTEHTHBIX OaKTepUii»
Opranuzanus reHoma 3ykapuoT ['eHomHoe penaktupoBanue. [Ipaktuueckas padora
«PaboTta B coBpeMeHHbIX reHeTuueckux 0a3ax naHHbIX. [IpoBenenue In silico ananm3za
MOCJIEIOBATEIBbHOCTEN TEHOBY.

2. Monexynsapnuote ocnoswt 2enemuxu (20 uacos)

[Ipenmer renetuxku. KpaTkas ucTtopust pa3BUTHSL  NPEACTABICHUS O
HACJIEICTBEHHOCTH.

OT reHa K Opu3HAaKy: KaK packpacuth kota. Uto Takoe npusHak? IIyTh oT rena o
npuzHaka. Myrtauu. Aienu. ['eTepo3urotel M TOMO3HUIOTHIL. JIOMUHAaHTHBIE H
peueccuBHble anmnenu. PomeBas wurpa «Amnenw». HcecnenoBaTeNnbCKUA — MPOEKT
Mytarennsie GaKkTOPHI.

['ensl cTposAT opraHu3M. BxiroueHue U BBIKIIOYEHHE OOJIBIIOIO HaOOpa T'eHOB.
Kak kieTku moHuMaroT, Kakue reHbl 10JDKHbI padoTaTh. Ponesas urpa «Cyab0a KIeTKI».
I'ensi-nepexmmouatenu. [IpakTuueckoe 3aianue «AJITOPUTMBI JIs1 KIIETOKY.

JluckpeTHOE HacleIOBaHHE MPU3HAKOB. 3aKOHbI MeHAENs: OJUH TeH - OJUH
npu3Hak. Cxema CKpenuBaHus. 3aKOH €IWHO0Opasusi THOPUIOB TIEPBOTO MOKOJICHHUS.
[IpakTueckoe 3ananune «EnnHooOpasue MepBOro MOKOJCHUS». 3aKOH paCHICTICHUS



npu3Haka BO BTOpoM mnokosieHuu. [Ipaktuueckoe 3amanue «Pacuiernienie B0 BTOPOM
nokosieHuny». MccienoBarenbckuii MpoekT «3akoHbl ['. MeH e B SKCIIEpUMEHTE.

3akoHbl MeHens: HEeCKOJIbKO TeHOB - HECKOJIBKO MpU3HAKOB. JlurubpuaHoe
ckpeunuBanue. HezaBucumoe pacxoxaeHue xpomocoM. IlpakTthueckoe 3anaHue
«Pemetka [lenneray. CrernieHHoOe HacIe0BaHUE.

B3aumogeiictBue reHoB. AsuienbHOe W HeajulenbHoe. [lpakTuueckoe 3aHsTHE
«BzaumosericTBYs reHOB (MOJIETUPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KJIETKY)»

Omnpenenenue nona. [TonoBsie xpomocombl. CaMiibl U caMkH. Brusinue ¢paktopoB
OKpYXarUIed Ccpeapl. XPOMOCOMHOE ompeneneHue 1mnoja. [lomoBble XpOMOCOMBL.
[Ipaktnueckoe 3amanne «HacnenoBanue, cuersieHHoe ¢ nojgom». [Ipobiema
JTOTIOJIHUTEIIBHOW X-XPOMOCOMBI Y )KEHIIUH. TpeX1BETHBIE KOIIKH.

3. Monexynsapnute ocnoswt cenexuyuu (28 uacoes)

['enbl B monmysanusax: Beaukoe paBHoBecue. [lomymnsauus. HacToTsel BCTpeuaeMoCTH
npu3HaKa u ajiens. YpaBHenue Xapau-BaiinOepra. [Ipaktuueckoe 3aganue «HacToTsl
ajiened, reHoTMnoB ©  (eHoTtunoB». VccnenoBarenbCkuil MpoeKT «AHaNIHU3
T€HETUYECKON CTPYKTYphI NOMYJISIIUU (Ha OCHOBE 3aKkoHa Xapau-BaitHbepra)».

[Tonynsuuu MEHSIOTCS: YUCIEHHOCTh, MUTpAIUsl U BBIOOp cyrnpyra. DakTopsl,
KOTOpbIE BBIBOJAT TOMYJSIUIO W3 paBHOBecus Xapnau-BaitnOepra. YwuciieHHOCTH
nomysiiuu.  PoneBas wurpa «Oddekr ocHoBarens». PoneBas wurpa «3ddext
OyTbuIOYHOTO TOpibiKa». [peid renoB. Myrauumu. HecnywaiiHoe ckpeniuBaHue.
N3onsuus.

[Tormymsiu ~ MEHSIIOTCSI:  €CTECTBEHHBIM — OTOOp. MexaHusMm  JIeMCTBUS
ecTecTBEHHOTO oTOO0pa. JIBmxkymuit oroop. Ponesas urpa «EctecTBeHHbIit 0TOODY.

Mopaudukanronnas U3MEHYUBOCTb. CratucTuueckue 0COOEHHOCTH
Mo udUKalMOHHONW M3MeHYMBOCTH. MccnenoBarenbekue padoTel «MoaudukamoHHas
W3MEHYMBOCTh PACTEHUN B MIPEJIENIax BAIIEr0 MECTA JKUTEIbCTBAY.

HacnenoBanne KOJWYECTBEHHBIX TMPU3HAKOB. KOJIMYECTBEHHBIE MPU3HAKHU.
CpenoBast m3MeHunBOCTh pu3Haka. Koaddumment nacneayemoctu mpusnaka. OTBeT Ha
ot6op. Ilonck TEHOB KOJWYECTBEHHBIX MPU3HAKOB. OTHOHYKICOTHUIHBIC BapHUAHTHI
reHoB. JIHK-uumn. [ToTHOr€eHOMHBIN aHaIU3 aCCOIUALUN.

«Owmb» Hanm renomoMm. IloctreHomHuast spa. OOpatHas reHeTnka. « OMUKCHBIC)
uccienoBanus. [Iporeom, merabosom. [IpakTuueckoe 3ananue « ATpOHOMBD.

JlomecTukaiysi U IEHTPhl T€HETHYeCKoro pasHooOpasus. Iloucku pacTeHuid ¢
«XOPOIIMMUY» TPU3HAKAMU JUIsI 4ejoBeKa. [IeHTphl TeHETHYecKoro pa3sHoOoOpa3us.
Hukonait iBanoBuu Basuios. Cenekiusi. KomOnHanmonHass 1 ruOpuaHasi CeneKius.
I'eteposuc. Ilpaktnueckoe 3amaHue «lomosiorMyeckre psAabl HACIEACTBEHHOU
V3MEHUYUBOCTI.

CoxpaHUTh W U3YYUTh T€HBI, YTOOBI MEHATH Oyayimiee. Kak mpaBuibHO XpaHUTH



reibl. Kommekuuy reHeTMdeckux  pecypcoB  pacteHui. Ilpaktukym — w/ninm
UCCIIEIOBATENILCKUN MPOEKT «MeToabl KylIbTUBHPOBaHUS IN VIO [uisi COXpaHCHHS
T€HETUYECKUX PECYPCOB PACTEHUN U JUIsl YCKOPEHHOM CEJNIEKLIAM.

['eHeTMyeckue WLEHTPbl B HAlIeW cCTpaHe. [ e 3aHMMAaroTCs TEHETUKOW W
T€HOMMKOM JUJIS1 HY’KJ| CEJIbCKOTO XO35ICTBa.



IINTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHUS KYPCA BHEYPOYHOM JESATEJbHOCTH

3aHATHA B paMKax I[POrpaMMbl JIOMOJHUTEIBLHOrO 00pa3oBaHUS IO OMOJIOTUU
HalpaBJieHbl Ha O0ECIEeUEeHUE AOCTHXKEHUS IIKOJIbHUKAMH CIEIYIOIIUX JIUYHOCTHBIX,
METaNpPEIMETHBIX U MTPEIMETHBIX00Pa30BaTEIbHbIX PE3YIbTATOB.

JInuyHOCTHBIE pe3yJIbTaThI:

B cgepe epadsxcoanckoco eocnumanus: TOTOBHOCTb K KOHCTPYKTHMBHOM
COBMECTHOM JI€ATEIbHOCTH IIPH BBIIOJIHEHUH UCCIIEIOBAHUN U TPOEKTOB, CTPEMJIEHUE K
B3aMMOINIOHMMAHUIO U B3aMOITOMOIILIH.

B cghepe nampuomuueckoz2o 6ocnumanus; OTHOIIEHNE K OMOJIOTUN KAaK K BaKHOM
COCTABJISIFOLIEN KYJIBTYPBI, TOPAOCTh 3a BKJIAJ POCCUHCKUX U COBETCKHMX YUYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTHUECKON HAYKH.

B cgpepe Oyxoeno-npascmeenno2o eocnumanusi: TOTOBHOCTb OLIEHHUBATH
MOBEJEHUE M TOCTYNKH C MO3HMIHMH HPABCTBEHHBIX HOPM WU HOPM 3KOJIOTHYECKOU
KYJIbTYPBI; IOHUMaHUE 3HAYMMOCTH HPABCTBEHHOI'O ACIEKTA JEATEIBHOCTH YEIOBEKA B
MEAULIMHE U OHOJIOTUH.

B cgpepe scmemuueckoco eocnumanus: TIOHUMaHWE pojau OWOJIOTUHM B
(OopMHUPOBAHUHN ICTETUYECKON KYIbTYPhl JUUYHOCTH.

B cghepe ¢uszuueckoco eocnumanus, gopmuposanus Kyiomypsl 300p0o6bs U
IMOYUOHANLHO20 ONA20NOAYYUSA.; OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3J0POBBIO U
yCTaHOBKA Ha 3/10pOBbIil 00pa3 )KU3HU (310pOBOE MUTAHUE, COOIIOIEHNE TUTHEHUUECKUX
IpaBUJI 1 HOPM, COaJTaHCUPOBAHHBIN PEXUM 3aHATHH U OTAbIXA, PETyJsipHas pusnueckast
aKTUBHOCTb); OCO3HAHUE MOCJIEICTBUI U HETIPUSATUE BPEAHBIX MPUBBIYEK (yHOTpeOIeHUE
aJIKOTOJIsl, HApKOTHKOB, KypeHHME) M UHBIX (QopM Bpena sl (U3HMUECKOrO U
MICUXUYECKOTO 3J0POBBS; COOJIOJEHUE MpaBHJl OE€30MACHOCTH, B TOM YHUCJIE HaBBIKU
0e30macHOro MoBeeHUs B MPUPOAHON cpelie; chOpMUPOBAHHOCTh HABbIKa pediiekcuu,
yIpaBJieHHE COOCTBEHHBIM 3MOLIMOHATBHBIM COCTOSTHUEM.

B cgpepe mpyooeozo eocnumanus: akTUBHOE y4acTUE B PEIIEHUM MPAKTHUYECKUX
3aja4 (B paMKax CEMbH, IIKOJbI, ropoja, Kpasi) OMOJOrMYecKONM U HKOJIOTHMYECKOM
HAIPaBJIEHHOCTH, MHTEPEC K MPAKTUYECKOMY H3YUEHHUIO Mpodeccuid, CBSI3aHHBIX C
OMOJIOTHEH.

B cepepe skonoeuueckozo  eocnumanus:  OPUEHTALMs HA IPUMEHEHUE
OMOJIOTUYECKUX 3HAHUM NP PEIICHUH 3a/1a4 B 00JIaCTH OKPYKalOLIEH Cpe/ibl; OCO3HAHUE
AKOJIOTUYECKUX MPOOJIEM U MyTeH UX pElIeHUs; TOTOBHOCTh K YYaCTHUIO B IPAKTUYECKOM
JESITEIbHOCTH SKOJIOTMYECKOI HANPaBIEHHOCTH.

B cgepe nonumanus yemnocmu Hayumoco no3naumus: OPUEHTALUA Ha
COBPEMEHHYIO CHCTEMY HAay4HbIX MPEACTABICHUN 00 OCHOBHBIX OHOJIOTUYECKUX
3aKOHOMEPHOCTSIX, B3aUMOCBS34X YEJIOBEKA C MPUPOJHOW M COLMAIBHON Cpeaou;



MOHUMAHHE PO OMOJIOTHYECKOW HayKu B (pOPMHUPOBAHUU HAYYHOTO MHPOBO33PEHUS;
pa3BUTHE HAY4YHOU JIFOOO3HATEIBPHOCTH, MHTEpPECa K OMOJIOTMYECKOW HayKe, HaBBIKOB
MCCJIEIOBATEILCKON JAETEHHOCTH.

B cpepe aoanmayuu x uzmensiowumcsa yciosusim COYUAIbHOU U NPUPOOHOU
cpedvl. afieKBaTHAs OIICHKA W3MCHSIIONIMXCS  YCIIOBHUM, TPHHATHE  PEIICHUS
(MHAMBUAYaTBHOE, B TPYMIE) B W3MEHSIONIMXCS YCIOBHSX Ha OCHOBAaHHMM aHAJIM3a
OouoJsiorndeckor nHGOpPMAIlUK; TIJIaHUPOBAHUE  JCHCTBUN B HOBOW  CHUTyaIllMu
Ha OCHOBAHWUHU 3HAHUM OMOJIOTUUECKUX 3aKOHOMEPHOCTEH.

MeTtanpeameTHbie pe3yJbTaThl:

B cgpepe osnaoenus ynusepcanvuvimu yueoOHbiMU NOZHABAMENbHBIMU OCUCMBUAMU.
ba3oBrle nornyeckue AefCTBUA:
® BBIABIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC TPH3HAKH OMOJOTHYECKHUX
00BEKTOB (SIBJICHUI);
® yCTaHABJIMBATh CYIIECTBEHHBIH TMpHU3HAK KiIacCUPUKAUU  OHOJOTHUECKHUX
00BEKTOB (SIBJICHUH, IPOIIECCOB), OCHOBAHHUSA JJisi OOOOIICHHS W CpaBHEHUS,
KPUTEPUH TIPOBOIUMOTO aHAIHN3a,;

® C y4€TOM MPEJIOKEHHOW OMOJIOTMYECKON 3aJjaui BBISIBISITH 3aKOHOMEPHOCTH U
MPOTUBOPEYMST B paccMarpuBaeMbIX (akTax U HAONIOJAEHUAX; NIpeasiarath
KPUTEPUHU JIJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

® BBIABIATH JePUIUTHI MHOOpPMALUM, [AHHBIX, HEOOXOAUMBIX [JI pEIICHUs
MMOCTaBJICHHOM 3a/1a4Hu;

® BBISBIATh NPHYUHHO-CIICIICTBEHHBIE CBSI3M MPH HM3YYCHUU OHOJOTHUYECKUX
SIBICHUM W TIPOIECCOB; JEJaTh BBIBOALI C MCIIOJb30BAHUEM JE€IYKTHUBHBIX H
MHJIYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKIIIOUeHUN 10 aHajIoruu, GOpMyIHpoBaTh
THUIIOTE3bI O B3aUMOCBS3SX;

® CaMOCTOSITEILHO BBIOMpATh CHOCOO pelieHus] y4eOHOM OMOJIOrMYEeCKOW 3aayu
(cpaBHUBATh HECKOJILKO BapHaHTOB PEIICHUS, BEIOUPATh HAMOOJIEe TOAXOAIINN
C Y4€TOM CaMOCTOSTEIIbHO BBIJICICHHBIX KPUTECPHER).

bazoBkIe Hcclief0BaTEILCKUE ACUCTBUS:

® CIO0JIb30BATh BOMPOCHI KaK UCCIIEI0BATEIILCKU MHCTPYMEHT MTO3HAHUS;

e (dopmynupoBaTh BONPOCH, (UKCHPYIONTUE Pa3pblB MEXIY pPEATbHBIM U
KeJaTeIbHbBIM  COCTOSIHUEM  CHUTyallud, OO0BeKTa, U  CaMOCTOSITEIbHO
YCTaHABJIMBATh HCKOMOE U JIAHHOE;

e (dopmupoBarh  THMOTE3y 00  HCTHHHOCTH  COOCTBEHHBIX  CYXKIICHUH,
apryMEHTHUPOBATH CBOIO IMO3HIINIO, MHEHUE;

® [IPOBOJIUTH [0 CAMOCTOSATEIHFHO COCTABIIEHHOMY IIaHY HAOJI0IeHUE, HECIOKHBII
OMOJIOTUYECKUI DKCIIEPUMEHT, HEOOJIBIIIOE HCCIAEAOBAaHUE IO YCTaHOBJICHHUIO
0COOEHHOCTEHM OMOJOTUYECKOT0 00bEeKTa (TIporiecca) U3y4eHus,

® TIPUYUHHO-CJICICTBEHHBIX CBSA3CH M 3aBUCUMOCTEH OHMOJOTHYECKHX OOBEKTOB
MEXIy COOOM;



OLICHHBATh HAa MPUMEHUMOCTHh M JIOCTOBEPHOCTh MH(OpPMAIUIO, MOJTYYECHHYIO B
X0/J1e HaOJIIOIEHUS U DKCTIEPUMEHTA;

CaMOCTOATENbHO (OPMYIUPOBaTh OOOOIIEHHS U BBIBOJBI IO pE3yJbTaTam
MPOBEEHHOTO HAOJIIOACHUSA, SKCIEPUMEHTA, BJIAJICTh MHCTPYMEHTAMU OLICHKU
JIOCTOBEPHOCTH MOJIyYEHHBIX BBIBOJOB U O000IICHUI;

MIPOTHO3WPOBATH BO3MOKHOE JaTbHEHINIEE Pa3BUTHE OMOJIOTHUECKUX MTPOIIECCOB U
UX TOCTEACTBUS B aHAJOTUYHBIX WJIM CXOAHBIX CUTYAIUSX, & TAKXKE BBIIBUTATh
MPEANOI0KEHNs 00 UX Pa3BUTHUU B HOBBIX YCIOBUAX U KOHTEKCTaX.

Pabora ¢ uadopmarmei:

IPUMEHSThH Pa3IMYHbIe METObl, HHCTPYMEHTHI U 3aIIPOCHI MPU MOUCKE U 0TOOpE
Owoyornyecko HWH(POPMAMA WIA JAHHBIX W3 HCTOYHHKOB C YYETOM
MPEeI0KEHHOM y4eOHOM OMOIOTUUECKOH 3a/1auu;

BBHIOMpATh, AaHAJIM3UPOBATh, CHCTEMATH3UPOBAaTh W  WHTEPIPETUPOBATH
OMOJIOTUYECKYIO0 MH(DOPMAITUIO PA3TUYHBIX BUIOB U (DOPM MpeCTaBICHUS;
HaXOJIUTh CXOJHBIC apPTYMEHTHI (TTOATBEPIKAAIONINE WU OTIPOBEPTaroNIiue OJHY U
Ty K€ UJICI0, BEPCHIO) B PA3INYHBIX HH()OPMAITMOHHBIX UCTOYHUKAX;
CaMOCTOSTENIbHO BBIOUPATh ONTUMAJIbHYIO (hOpMY TIpeICcTaBIeHNUs] HHPOPMALIUU U
WUTFOCTPHUPOBATH PelaeMbIC 3a/1aUl HECIIOKHBIMHA CXEMaMH, THarpaMMaMu, HHON
rpaduKoil 1 UX KOMOMHAIIUSIMU;

OIICHWBATh HAAEKHOCThL OHWOJOTHYECKON HMHpOpPMAIUA TI0O  KPUTEPHSIM,
MPEJIOKEHHBIM YUUTEIIEM WA C(POPMYITUPOBAHHBIM CAMOCTOSTEIHHO;
3alIOMHHATH U CHCTEMATHU3UPOBAaTh OMOJIOTHYECKYI0 HHPOPMAITHIO.

B cghepe osnaoenus ynusepcanvuvimu yueOnviMu KOMMYHUKAMUSHLIMU OCUCEUIMU
OOuienue:

BOCIIPUHUMATh U (DOPMYITHPOBATH CYKJICHUS, BBIPAXKaTh SMOIIMH B MPOIECCE
BBITIOJTHCHUS TTPAKTHYECKHUX U JTa00paTOPHBIX PadoT;

BBIpakaTh ce0s1 (CBOIO TOUKY 3PCHHS) B YCTHBIX M MUChbMEHHBIX TEKCTAX;
pacrio3HaBaTh HeBepOajbHBIC CpEJICTBA OOIICHHWS, IIOHUMaTh 3HAYCHUC
COITMAJBHBIX 3HAKOB, 3HAaTh M PAacCIlO3HABATh NPEANOCHIIKH KOH(IMKTHBIX
CUTYaIlMH U CMATYaTh KOH(QIUKTHI, BECTH ITEPETOBOPHI;

NOHWMaTh HAMEPCHHsI JIPYTUX, TMPOSIBIATh YBAKUTEILHOE OTHOIICHHE K
co0eceTHUKY U B KOpPEKTHOU (hopme GopMyIUpOBATH CBOM BO3PAKECHHSI;

B XOJI¢ TMAJIOTa W/ JUCKYCCUH 3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYX)IaeMOit
OMOJIOTMYCCKOM TEMBl M BBICKa3bIBaTh MJCH, HAIICIICHHBIE Ha PEIICHUE
OMOJIOTHYECKOM 3a/1a4M U MOJAepKaHue OJ1aroenaTeIbHOCTH OOIIEHNS;
COTIOCTaBIIATh CBOW CYXKJEHUS C CYXICHUSMU APYTHMX YYaCTHUKOB JIHAJIOTa,
0oOHapy>XUBaTh PA3JINYUSI U CXOACTBO IMO3UITHIA;

nyOJUYHO TIPEACTABIIATh PE3YNbTAThl BBHIMOJHEHHOTO OHMOJOTHYECKOTO OIIbITa
(3KCTIepUMEHTa, HCCIICIOBAHUS, TIPOSKTA);



CaMOCTOATECIBHO BBI6I/IpaTB q)OpMaT BBICTYIIJICHHA C y‘IéTOM 3aJiad MMpC3CHTalun 1
0COOCHHOCTEH AyauTopunn MU B COOTBCTCTBHHM C HHUM COCTAaBJIITh YCTHBIC H
IMNCBbMCHHBIC TCKCTHI C UCITOJIB30BAHUCM MIINIFOCTPATUBHBIX MATCPHUAJIOB.

CoBMecTHAas AeATEILHOCTD (COTPYIHUYECTBO):

NOHUMATh M UCIIOJb30BaTh IPEUMYLIECTBA KOMAHIHOW W WHAWBUYaJIbHON
paboTHI TP pEIIEHUH KOHKPETHOW OMOJIOTMYECKOW MpoOJieMbl, 000CHOBBIBAThH
HEO0OXOIUMOCTh MPUMEHEHHUSI TPYMNIOBBIX (HOPM B3aUMOJCUCTBUS MPU PEIICHUU
MIOCTaBJICHHON y4eOHOH 3a/1aun;

IPUHUMATH LEJb COBMECTHOM JNEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH IEUCTBUSA MO
e€ JOCTWKEHHUIO: paclpeleNsTh PO, AOroBapUBaThCs, 00CyX AaTh Mpolecc U
pe3yJbTaT COBMECTHOM pabOTHI;

yMeTb 00001aTh MHEHUSI HECKOJBKHX JIIOJACH, MPOSIBISATh TOTOBHOCTH
PYKOBOJUTD, BBIIIOJHATH IOPYYECHUS, TOAUYUHATHCS,

IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOThl, OMPEACNSITH CBOIO POJib (C
y4ETOM TPEANOUYTCHU W BO3MOXKHOCTEH BCEX YYACTHHKOB B3aMMOJICUCTBUSA),
pacrpenensaTh 3aJadyd MEXAy YJIC€HaMH KOMaHbl, Y4aCTBOBaTh B TPYIIOBBIX
dbopmax paboThl (00CYKIeHHS, 0OOMEH MHEHUSIMH, MO3TOBBIC IIITYPMbI U UHBIE);
BBITIOJIHATH CBOIO YaCTh pabOThI, TOCTUTATh KAYECTBEHHOTO PE3yJibTaTa Mo CBOEMY
HaIIPaBIICHUIO U KOOPJIMHUPOBATH CBOM JIEUCTBUA C APYTUMHU YIE€HAMUA KOMaH/bI,
OIICHMBAaTh KayeCTBO CBOEro BKJIaJa B OONIUMH MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITeNIbHO  COPMYJIIUPOBAHHBIM  YYaCTHUKAMU  B3aUMOJCHCTBUS;
CpPaBHMBATh PE3YJIbTATHI C UCXOJIHOM 3a7a4eil U BKJIAJl KaXAO0r0 4ieHa KOMaH/Ibl B
JOCTUKEHUE PE3yJbTaTOB, pa3feisaTh cdepy OTBETCTBEHHOCTH W TMIPOSIBISATH
TOTOBHOCTB K MPEIOCTABICHUIO OTYETA MIEPE] TPYIIIION;

OBJIAJICTh CUCTEMOW YHHMBEPCAIbHBIX KOMMYHUKATHUBHBIX [JIEMCTBHUM, KOTOpas
obecrnieunBaeT C(HOPMUPOBAHHOCTH COLMATBHBIX HABBIKOB U 3MOIIMOHAIBHOTO
WHTEJUJIEKTA IIKOJbHUKOB.

B ciepe oenadenus yrusepcanvuvimMu yUeOHbIMU PeYIAMUBHLIMU OCUCTNGUSMIL:
CaMOoOprasu3aiys:

BBISBJISATE TIPOOJIEMBI IS PEIICHWS B JKU3HEHHBIX M YYCOHBIX CHTYaIlWsX,
UCTIONIB3Ys OMOJIOTHYECKIE 3HAHMS;

OPHEHTHUPOBATKLCS B PA3JIMYHBIX TIOJIX0/IaX MPUHATHS PEIICHUH (MHIUBUTyaIbHOE,
NPUHATUE PENICHUS B TPYIINE, IPUHATHES PEIICHUHA TPYIITON);

CaMOCTOSITCJIbHO COCTABJIATh AJTOPUTM PEIICHUS 3a1adyd (WM €ro 4YacTh),
BBIOMpATh CMOCOO pelIeHus] Y4eOHOW OMOJIOTMUECKOW 3aJaud ¢ y4ETOM
UMEIOIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXXKHOCTEH, apryMEHTHPOBATh
npejyiaraeMble BapuaHThI PEIICHHIM;

COCTABJISITh TUTAH JEUCTBUM (IUIaH peanu3alid HaMEUYCHHOTO aJropuTMa
perieHus), KOPPEKTUPOBATh MPEIJIOKECHHBIA aNTOPUTM C Y4YETOM TIONyUCHUS
HOBBIX OMOJIOTUYECKUX 3HaHUI 00 3y4yaeMoM OHMOJIOTHYECKOM OOBEKTE;

7enaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.



CaMOKOHTpoJIb (pediekcust):
® BIAJETh CIOCOOAMU CAMOKOHTPOJIS,, CAMOMOTHBALIUU U PEIICKCHH;
® 1aBaTh aJCKBATHYIO OLIEHKY CUTYAIH U MpeAJiarath IjiaH e€ n3MEeHEeHHUS,
® YYUTHIBATh KOHTEKCT U MPEABUACTH TPYIHOCTU, KOTOPHIE MOTYT BOZHUKHYTh MIPH
pemieHNH y4eOHOM OHMONOTWYECKOM 3aJayd, aJanTHpPOBAaTh pEIICHHE K
MEHSIFOIIUMCS 00CTOSITETILCTBAM;

® OOBSCHATH MPUUUHBI JTOCTHXKECHUS (HEIOCTHIKEHHS) PE3YIbTAaTOB ACATEIbHOCTH,
JaBaTh OIICHKY IPHOOPETEHHOMY OIBITY, YMETh HaxXOJWTh IO3UTHBHOE B
MPOU3OIIEAIIEN CUTYAIUH;

® BHOCUTH KOPPEKTHUBBI B JESATEIbHOCTH HAa OCHOBE HOBBIX OOCTOSITEILCTB,
WU3MEHUBIIMXCS CUTYaIMi, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIITUX TPYAHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBHSIM.

OMOIMOHAJILHBINA UHTEIUIEKT:

® pa3iauyaTh, Ha3bIBAaTh M YIPABIATH COOCTBEHHBIMH SMOILMSIMH U SMOIMAMU
APYTHX,

® BBUIBJISITH M AHATM3UPOBATH MPUUMHBI YMOLIHI;

® CTaBHTH ceOs Ha MECTO JIPYroro YEIOBEKa, IOHUMATh MOTHUBBI M HAMEPCHHUS
ApPYTOTO;

® PEryJIupoBaTh CIIOCOO BBIPAKEHUS IMOIIHI.

o [Ipunstue ceds u Ipyrux;

® OCO3HAaHHO OTHOCHTHCS K JAPYTOMY YEJIOBEKY, €r0 MHCHHIO;

e TMIpU3HABATh CBOE MPaBO HA OMIMOKY M TaKOE JKE€ MPaBO IPYroro;

® OTKPBITOCTh CeO€ U IPYTUM;

® 0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

® OBJAJECTh CUCTEMOUN YHHUBEPCATIbHBIX YU€OHBIX PErYJISITUBHBIX IEUCTBUM, KOTOpas
obecrieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JMYHOCTH (BHYTPCHHSSI
MO3UIINS JIMYHOCTH), M KU3HCHHBIX HAaBBIKOB JIMYHOCTH (yIpaBJICHHS COOOM,
CaMOJIMCIIMIUIMHBI, YCTOMYUBOTO MTOBEICHMUS ).

IIpeaMeTHBIE Pe3yJbTATBHI OCBOCHUS ITPOTPAMMBI
B no3naBarenbHOM (MHTEIUIEKTYalIbHOM) cepe:

— TpUOOpETEHUE OMBITA MCIOJIB30BAHMS METOJI0B OMOJIOTHYCCKON HAYKH C IICIIBIO
M3y4YeHUs] OMOJOTHYECKUX OOBEKTOB, SIBICHUM W MPOLIECCOB: HAOJIOACHUE, ONMHUCAHUE,
MIPOBEICHUE HECIIONKHBIX OHMOJIOTHYCCKHX OIBITOB M JKCIICPUMEHTOB, B TOM YHCIIC C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U ITU(POBBIX OMOJIOTMUECKUX MPUOOPOB Y UHCTPYMEHTOB;

— (opmupoBaHue yMEHUS UHTETPUPOBATH OMOJIOTHYECKUE 3HAHUS CO 3HAHUSIMU W3
IpYruX y4eOHbIX mpeameToB ((pu3uku, Xumuu, reorpadun, nCTopun, 00IECTBOZHAHMS
UT. 1.);



— (opmupoBaHue yMeHU pemiath yaeOHbIE 3aa4l OUOJIOTHIECKOTO COIEPIKAHMSI,
BBISIBIIATh ~ MPUYMHHO-CJICJACTBCHHBIC  CBSI3M,  MPOBOAWTH  KAYECTBEHHBIE U
KOJIMYECTBEHHBIEC PACUETHI, JIEIaTh BHIBObI HA OCHOBAHUHU MOJIYYEHHBIX PE3YyJIbTATOB;

— (opmupoBaHue yMEHUS IIAHUPOBATh y4eOHOE HWCCIICIOBAHHUE WIIM MPOCKTHYIO
paboTy C y4eTOM MOCTaBICHHOM 1eu: GOopMyIHpPOBaTh MPOOJIEMY, TUIIOTE3Y U CTaBUTh
3a/layd MCCJIeIOBaHUS, BBHIOMPATHh aJIEKBATHO IOCTABJICHHOM 1€MW METOMbI, JeNaTh
BBIBOJIBI TIO PE3yJIbTaTaM MCCIICIOBAHUS UM MPOSKTHOM NESITEIbHOCTH;

— (¢dopMmHupoBaHHE  HWHTEpeca K  YIUIYOJICHHIO  OWOJIOTHYECKUX  3HAHHH
(npenmpodubHas TOATOTOBKA U TPOo(ecCroHambHas OPUCHTAIHS) U BEIOOPY OMOJIOTHH
Kak Ipo(UILHOTO MpeAMETa Ha CTYIIEHU CPEAHET0 MOJHOTO 00pa3oBaHus 1Jis Oy TyIiei
npodeccuoHanbHON NIeATeNbHOCTH, B 00JIaCTU OWOJIOTUM, MEIUIMHBI, SKOJIOTHUH,
NICUXOJIOTUH, BETEPUHAPUHU, CEITLCKOTO XO35HUCTBA;

— BIIQJCHWE HaBBIKAaMH paboOThl ¢ HWHPOPMAHMEH  ECTECTBEHHO-HAYIHOTO
coJiepKaHusl, MPEACTABICHHONW B pa3HOW GopMe (B BHJIE TEKCTAa, TAOJIMYHBIX JTAHHBIX,
cxeMm, TpadukoB, auarpamMm, Mojelield, H300paKeHui), KPUTUYECKOTO aHaIHu3a
nH(OpPMAITUU U OLIEHKH €€ IOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHUSAMH JPYTHX y4eOHBIX
IPEIMETOB; UHTEpEC K YriyOJIeHUI0 OMOJIOrMYeCKUX 3HAHUW U BHIOOPY OMOJIOTUU Kak
npouIbHOTO TpenMeTa Ha YpPOBHE CpEIHEro oOIIero ooOpa3oBaHUs mjisi Oymyiei
npodeCCUOHAIBHOW  AESATETbHOCTY B 007acTH OWOJOTUM, MEIUIIUHBI, SKOJIOTHH,
BETCPUHAPHH, CEIIbCKOTO XO3SMCTBA, MHUIIEBOW TMPOMBIIIICHHOCTH, TICUXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKHE MPECTABICHNS O MAaTEPUATMCTUUECKONW CYITHOCTH
TCHOMOB YXUBBIX OPTaHU3MOB H PETYJISAINI0 UX PaOOTHI;

— 3HaHWE OCHOBHBIX (DAKTOPOB OKpYXKAIOIIEH Cpeibl, BIUAIONIMX HA Pa3BUTHE U
CYIIIECTBOBAHKE KUBBIX OPTaHU3MOB, aJIaNTallii K (DaKTOpaM OKPYKAIOIIEH CPE/Ibl;

— 3HAHWE OCHOBHBIX MOAXOJOB OMOTEXHOJOTHH, UCIIOJBb30BaHUS €€ JTOCTHKCHUN B
COBPEMEHHOM KU3HU YeJIOBEKa, OCOOCHHOCTH MCIOJb30BaHUS )KUBBIX OPTraHU3MOB JJIS
MIPOU3BOICTBEHHBIX HYXK/]I YEJIOBEKA,;

— 3HaAHWE OCHOBHBIX MOJIXOJI0B CEICKIIMN U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTCHHIA,
XapaKTepHU30BaTh TI€HETHYCCKH  MOIU(DHUIIMPOBAHHBIE  PAcCTEHUS, ONEPHPOBATH
MOHSATUSAMU, THOpUIAW3ANMS, OTHAJICHHAs TUOpUAM3AIUs, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHchopMalusi, MyTareHe3, TeHeTUYECKOe PeIaKTHPOBAHNUE;

— TIOHUMaHWE  MOJICKYJISIPHBIX ~ MEXAaHM3MOB  pealm3alldd  HACJCACTBECHHOM
nHGOPMAITUU U YMEHUE CBOOOTHO OMEPUPOBATH OCHOBHBIMH ITOHSATHSIMH MOJICKYJISIPHON
OMOJIOTHY U €€ COBPEMEHHBIX HAIIPABICHUN — T€HOMHUKHU, METar€HOMHUKHU, MPOTCOMHUKH;

— 3HaHWE OCHOBHBIX 3a00JIEBaHUI YeIOBEKa, MEXaHU3MOB UX Pa3BUTHUSA, CIIOCOOAX
WX TUArHOCTUKH U JICYCHUS;



— (opmupoBaHue yMEHHUS HUCIOIH30BATh MOHATUWHBIN armapaT U CUMBOJUYECKUAN
A3bIK TE€HETHKH, TPaMOTHOE NPUMEHEHHE HAyYHBIX TEPMHUHOB, MOHSITUH, TEOPHH,
3aKOHOB [IJIsi OOBSICHEHUS HAONIOMAEMbIX OHOJOTHYECKUX OOBEKTOB, SIBICHUN U
IIPOLIECCOB, O3BOJISIFOIINX 3A0KUTh GYHIAMEHT HAyYHOTO MHUPOBO33PEHHUS.

B 11eHHOCTHO-0OpHEeHTalIMOHHOM cdepe:

— 3HAaHHUC, YTO IIPHMCHCHHUC COBPCMCHHBLIX TEXHOJOTUH MOJIGKYJIHpHOfI OHoJIOruH
IMO3BOJIICT YCIICIIHO PpCUIaTb TaAKHUC 3JIO60I[HCBHBI€ HpO6JI€MI>I, KaK oOXpaHa

0pr>1<a10mel71 CpCabl, COXpaHCHHUC 3A0POBbA YCIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUC
9KOCHCTECM.



Moayab «MUp pacTeHHH M KUBOTHBIX)»

TEMATHYECKOE IINTAHUPOBAHUE

5-6 kaaccnl (34 yaca)

MOPGhOIOTHYECKUX U
(PU3HOIOTHYESCKUX aJTalITaIlHH.
[Touemy opranu3Mel HE
CTAHOBSATCS OECKOHEYHO
OOJBIIMMH, MAJICHEKUMU,
BCESITHBIM.

Tembl OcHoBHOe coaep:xaHune JesATe/IbHOCTD
IKOJIbHUKOB
1. MbI ucciaexyem CBOIiCTBa ¥ CTPOCHUE JKUBBIX UccnenoBatenbekue
JKMBbIE 00BbEKTHI OpraHu3MOB (CTpOCHHE KIETKH). | paboTsl «Bce mu (cuHMUIIbI,
(6 u) Bua, oco0b — opraamsm kak Oenku, Oepe3bl W T.1.)
eauHas cuctema. Ajnantaiuu OJIMHAKOBBIC?
(mpucniocobnenus). [Tousarue DOTOKBECTY.
roMeocTasa )KMBoro opranmsma. | [Ipakruueckas pabora
CriocoObl ero mojaiep KkaHusl. «Cocrapisiem KHUTY
Orpanuuenus PEKOP/IOB  pAacTCHHA U

JKMBOTHBIX HAILICT'O Kpas».

2. Bausinue
OKpYXKAKOLIEH
cpelbl HA JKUBbIE
opranusmbi (12 4)

DaKTOPBI OKPYKAIOIIEH CPE/IbI
(abmoTnueckre, OMOTHYECKHE,
aHTpornore’ssie). [lpumepsl
abMoTHyeckux (hakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BJIMSTHUE HA )KU3HEAEATEIbHOCTD
KUBBIX OPraHNU3MOB:
TEeMIIepaTypa, CBET, BIAXKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTH
MPUCIIOCOOJICHUS KUBBIX
OpraHu3MOB K aOMOTHYECKUM
dakTopam. IIpucnocobnenust k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temneparypa,
BJIQXKHOCTD U CBET.

IIpakTHueckoe 3aHsTHE
«Bet u Temno» (Kyouku
JbJa B3BECUTh, MOJOKUTh
B yamiku [leTtpu Ha
Pa3HOIBETHYIO OyMmary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpEe
pacrasii).

IIpakTHueckoe 3aHsTHE
«Yro pactBOpsieTcs B
BOJIe» (SKCIIEPUMEHT
«Kuaxuit nom»).
[IpakTHueckoe 3aHsATHE
«nddysus BemecTs B
BOJI€ (pacTBOPHI)»,
«/lBHM>KEHUE PACTBOPOB 110
LBETKY».

[IpakTHueckoe 3aHaTre
«JIenq miaBaeT B Boae
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
IIpakTueckoe 3ansaTue
«Jlen mpu 3amep3anun




pacHIMpsaeTCsd
(pa3py1ieHue KaMHs
(mouBooOpazoBaHue),
3aMep3aHue KIETOK).
[IpakTryeckoe 3aHsATHE
«ly6a» (kyOuku mpaa
3aBEPHYTH B Pa3HbIN
MaTrepual, B3BECHUTb).
[IpakTueckoe 3aHATHE
«IIurMeHTb» (MOXKHO
pa3lieInTh Ha BaTMaHe
KpPacUTEIH U3
(baomacTepoBy.
IIpakTHueckoe 3aHsTHE
«Kax )KMBOTHBIEC IIABAIOT
B BO/1e» (DKCIEPUMEHT C
MTUTIETKOM ).
HccnenoBarenbekue
pabotsl «BnusiHue cBeTta
(Temia, BJaXKHOCTH,
COCTaBa MOYBbI) HA
pacTeHusi B €CTECTBEHHbBIX
WJIM UCKYCCTBEHHBIX
YCIIOBHSIX» (Ha JOCTYITHOM
Marepuae).

3. B3aumopaeiicTrBus
’KMBBIX OPraHu3MoOB

(4 4)

buotnueckue pakTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEXBUIOBBIX
B3aMMOOTHOILICHUH.
KosBomtonus (XUIIHUK-KEPTBa;
napa3uT-X03siuH) DBOIIOLUS
CTpaTeruii JOObIBaHUS MMULIH.
CommansHocTh. Bunpi-
BcesieHUbl. [lepedyens pacTenui-
BpPEIUTEIEH.

HccnenoBatenabckas
pabota «HabnroaeHus 3a
B3aMOOTHOIIICHUSIMHU
KUBOTHBIX MPU
TOOBIBAHUH ITUIIHA
(KOPMYIIIKHY JJIs1 TITHLI, TS
TOPOJICKUX WUJIA CEIBCKUX
’KUBOTHBIX). BeO-
KaMepbD».
HccnenoBaTenbckas
paboTta
«PacnpocTtpanenue
BUIOB-CUHAHTPOIIOB B
HaIlleyl MECTHOCTH




4. Yes10BeK B KU3HU
pacTeHuH U
KUBOTHBIX? (6 1)

AHTpONOreHHbIe PaKTOPHI.
[IpaBna u, 4TO MEPBOOBITHHIE
JIFOJTU SKWJIA B TADMOHMH C
npupooi. OgoMalHuBaHuE U
IpUPYUYCHHE KUBOTHBIX U
pacteHuii. 3aueM cracaTh
BBIMUPAIOIINE BUJIbI, KAK 3TO
nenatb. KynpTypHble pacTeHus u
ux aukue npenku. [louemy
BaYKHO MX COXPAHSTh.
Pa3noo6pa3zue KynbTypHBIX
pacTeHU U NX 3HAYCHUE B
XKU3HU YenoBeka. KpacHas kaura
Bameit Tepputopun. Oco6o
OXpaHsieMbI€ TEPPUTOPHH,
3anoBeqHUKU Poccuu u mupa.

[TpakTrueckas paboTa
«Pa3znoobOpa3zue
KYJbTYPHBIX PACTCHHI B
BAaILIEM PETHOHEY.
UccnenoBarenbckas
pabota «Bnusinue
aHTPOIOTCHHBIX (PaKTOPOB
Ha pa3BUTHE PACTCHUH B
ropojie/HaceIeHHOM
MTYHKTE.
DKCKypcus/mpakTUIecKast
pabota «OOIIT B Bamem
pPETrMOHE — YHUKAJIbHBIE
O0OBEKTBI IPUPOIBI.

5. Dkogornueckmue
Humu (6 1)

buocdepa — ogna u3
BOKHEUIINX 000JI0YEK 3eMIIH.
UYTo Takoe «3KOJIOTHIECKHE
HUIIN» U KaK OHU
dbopmupytorca? GopMupoBaHue
3HAHUU 110 OMOpa3HOOOPaA3HIO
KUZHEHHBIX (HOpM,
MOBEJCHUYECKUX
IPUCTIOCOOJICHUIH,
MOIU(DUKAITMOHHAS
U3MEHYUBOCTH (Ha 0a30BOM
ypoBHe). PacTutenbHbie
c000I1IeCTBA U UX THUIIHI.
Pa3BuTHE 1 cCMEHBI
PaCTUTENIBHBIX COOOIIECTB.

HccnenoBaTenbcKkue
paboThl «DKOIOTUYECKUE
HUIIU BOKPYT TEOS —
omnucanue pakTopoB
OKpY’KaroIIeh CpeIby.
HccnenoBaTenbckue
paboThI
«DeHOI0rnYecKre
HaOJIIOICHUS.

MoayJb «OcHOBBI pac

TEHHEBOJCTBa» 7-8 Ki1acchl (68 yacoB)

Uctopus pazsutus
arpOXMMHUYECKHUX 3HAHUU
(padotel M.B. JlomonocoBa, O.
JIubuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupssena,
II.A. Koctbeiuena, /I.H.

TembI OcHoBHOe coiep:KaHne JesiTeIbHOCTD
IKOJIbHUKOB
Tema 1. BBenenne B | UTo-Takoe pacT€HUEBOICTBO: [IpakTtrueckas pabora
PacTeHNnEeBOACTBO OCHOBHBIE (haKTOPBI «bouxka JInubuxa.
(2 9) BBIpAITMBAHUS PACTCHHM.




[IpsiHunIHUKOBA U JIp.).

Tema 2.
ArpoTexHUYecKui
IKcnepuMeHT (6 1)

IIpaBuia MoCTaHOBKH
arpo3KCIEPUMEHTOB.
ITocTaHOBKA DKCIIEPUMEHTOB C
pacTeHusiMu. Bb160p TeMBI,
COCTaBJICHHE TUIIOTE3bI, L€ U
3a/1a4 KCIIEPUMEHTA I10
BBIPAIMBAHUIO PACTCHUH B
KOHTPOJIUPYEMOM cpele.
KoHTtpoiu, noBTOpHOCTH,
IIPOBEICHHUE DKCIIEPUMEHTA.
[InaHupoBaHUE SKCIIEPUMEHTA.
OneHka pe3ynbTaToB
AKCIIEPUMEHTA.

OcBoeHME TEXHOJIOTUH
KpPYTJIOTOAMYHOIO BBIPAIMBAHHUS
CaJaToB U MUKPO3€EJICHU B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCIOBHSX.

HccnenosaTenbekast
pabota «DaxkTopkl,
BJIMSIOLINE HA
IIpopacTaHue ceMsH (pOoCT
IIPOPOCTKOB)».
[TpakTnueckas pabota
«CO0p yCTaHOBKH IS
BBIpAIIUBAHUS PACTCHHI B
KOHTPOJIMPYEMBIX
YCIIOBUSX.

Tema 3. Poasb
XHMHUYECKHX
3JIEMEHTOB B
NMTAHUU PACTEHUH

(20 v)

Bopa. PactBop. BerTsikka.
AHHOHBI, KATHOHBI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Ponp xuMuueckux
AJIEMEHTOB B IUTAHUU PACTEHUMN.
[Tonyuenne nuTaTeabHBIX
BEIIIECTB PACTCHUSIMU.

VY noOpeHnusi: opraHu4eckue,
MUHEpAJIbHbIE,
MUKpoOHoorudeckue. TUIs
NATaHUA pacTeHun. Bo3nymHoe
U MUHEpaJibHOE (KOPHEBOEC)

MU TAHUE pacTeHU. TpaHncnopt
MUTATEJIbHBIX BEIIECTB
pPAaCTEHUM: BOCXOIALINI U
HUCXOIIINN TOK. BaxkHelme
Kanuiinele, pochopHbie U
A30THBIC YIOOpEHUs, UX
cBouctBa. [IpocTeie U citoxkHbIE
ya00peHus.

Poct u pa3zButue pacteHun:
ATamnbl OHTOTeHe3a, (DaKTOPHI,
BIIMSAIOLIME HA POCT PACTEHUM:
CBET, I'YCTOTA MTOCAJ0K, TUTAHHE,
cybcTpar.

Oco0eHHOCTH TUTaHUS

[IpakTruueckas pabora
«CxeMbl TUTATETbHBIX
pactBopoB. Pacuer 103
yA0OpeHuit st
MUATATEJIbHBIX PACTBOPOBY.
[IpakTruueckas pabora
«ITpaBuna cmemBanus
ya0OpeHuin»
[IpakTruueckas pabora
«IIutranue pacrenuit:
TEXHOJIOTHUS
MIPUTOTOBIICHHUS
MATATEJILHBIX PACTBOPOB
JUTSL pa3HBIX KYJBTYPY.
[IpakTruueckas padbora
«MOHUTOPUHT
MUHEPAITBHOTO MUTaHUS
paCTEHUI.
[IpakTruueckas padbora
«PacturenpHas
JTUArHOCTUKAY.
Hccnenosarenbekas
paboTta «OreHka
COCTOSIHUSI KOMHATHBIX
paCTEHUH, PACTEHUMN Ha
IKOJIbHOW TEPPUTOPUH,




pacTeHul a30ToM. A30T U €ro
3HAUYEHUE B KU3HU PACTECHUH.
@dopMBbI a30Ta U UX
IpeBpallleHrE B TOYBE.
Uctounuku dochopa s
pacTeHus. 3HaueHUE
dbocdopcoaepKanmx
COCIMHECHUH B KJIETKE. POJIb
MAaKpO3PTUYECKUX COCAUHEHUN
dbocdopa B sHEPTETUUECKOM
obmeHe.

Brnusuaue kanus Ha puznyueckue
CBOMCTBA MPOTOIUIA3MbI, HA
(dbepMeHTHI YTIIEBOJOPOIHOTO
oOMeHa, CHHTEe3 OCJIKOB U Jp.
Ponb xanus B moaepxkaHuu
MOHHOTO OajaHca B TKaHAX, B
MPOIECCaX CaMOPETYJISIIUH.
Perynsaropnas u
CTPYKTypooOpa3zoBaTeIbHas
pOJb KanblHs. Y4YacTHe B
00pa30BaHUU KJIETOUHOU
CTCHKH, TIOI/ICP KaHUH
CTPYKTYpBI MEMOpaH 1
PErymsius X NPOHUIIAEMOCTH.
3HayeHuEe MarHus B
MeTa00Iu3Me pacTeCHUM.
Marnuii B coctaBe xjiopoduiia,
CXOJICTBO XJiopoduiia u
reMorJio0nHa Kak
CBHJICTEJILCTBO €AUHCTBA
OpraHUYECKOTO MHUpA.

Cepa u ero OCHOBHBIC
COCIMHEHMSI, UX POJIb B
CTPYKTYPHOU OpraHu3aluu
KJICTKH, Y9aCTHE B
OKHUCITUTEHHO-
BOCCTAaHOBUTEJIHHBIX PEAKITUSIX
MuUKpOIIIEMEHTHI.
[Ipencrasiienus o ponu
MHUKPOJJICMEHTOB B
MeTa00JIU3ME PACTCHUM.
Oco0eHHOCTH OCTYIUICHUS
MHUKPOAJIEMEHTOB B PACTEHHUSI.
CuHeprusMm u aHTaroHU3M

YCTaHOBKA MPUYHH
MaTOJIOTMYECKUX
COCTOSIHUH (TpHU
HaJINYUN ).
UccnenoBarenbckas
pabota «OreHKa BIUSHUS
pa3IMYHBIX JIEMEHTOB Ha
COCTOSIHUE PACTEHUN
(cocTaBiieHHE Pa3IUYHBIX
MTOJKOPMOK)».




AJIEMEHTOB MMUTAHUS PACTCHUM.
PacTutenbHas [uarHocTUKa U
METOIbI UICHTU(UKAIIAN
HEIOCTATKa/U30bITKA 3JIEMEHTOB
IIUTaHUSL.

Tema 4.
Peryasitopsl pocta
pacreHmid. 3amura
pacrenmii (4 u)

[TonsaTHE O perynsaTopax pocra
pactenuii. CTUMYJISITOPBI POCTa
— (bUTOrOpMOHBI (ayKCHUHBI,
ruO0epeITHbI, TATOKWHUHBI).
HNHruéuropsl pocta pacTeHHIA:
1. mpupoaubie (abciu3oBas
KHUCIJIOTa U HEKOTOPbIE
(eHoIbHBIC BEIEeCTBA
(MuKymapoBasi, KOpu4Hasi,
CaJTUIIAIIOBAs KUCTIOTHI).

2. CHHTETUICCKHUE
(MOp(aKTHHBI, peTapAaHThI,
nedoauaHThl, 1ECUKAHTHI,
repOunub). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTECHHUI.
CoBpeMeHHBIE CIIOCOOBI
MOHHUTOPHUHTA.

3ammTa pacTeHUM OT
BPEIAUTEIICH: OCHOBBI
onomerosa.

[TpakTrueckas paboTa
«DUTOMOHUTOPHHT U
OLIEHKA COCTOSIHUSA
pactenuil. CoBpeMEHHbIE
CHIOCOOBI MOHUTOPHHIA».
Hccnenosarenbekas
paboTta «Bnusnue
reTepoayKCuHa Ha
npopacraHue (poct Ha
Pa3HbIX CTAUAX, B Pa3HBIX
YCIIOBHSIX) Pa3JIMYHBIX
pacTeHu.

[IpakTrueckas padbora
«MHcekTapuu: npaBuia u
YCIIOBHSI pa3BECHUS
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
MoYBEHHAas
KYJbTYPbI, HX
NpUMEeHeHue B
BbIPAIIMBAHUU
pacreHmi.
dusnojorusa
pacrenuii (8 v)

Bojanas, necyanasi ¥ moyBeHHas
KYJIBTYpbI, UX IPUMEHEHHE B
BBIPAIIMBAHUY PACTCHUM.
[IpoBenenne BOAbI B KOPHE U
cTebJie pacTeHUi.

BoaHbiil pexuM pacTeHUN:
CTpPOEHHUE YCTHUIL: (PaKTOPBI,
BJIMSIOIME HA UX PACKPBITHE U
3aKpbITHE. 3HAUECHHUE MEXaHU3Ma
peryssiuuy uCapeHus Biaru
pacTeHueM.

POTOCUHTE3 — YHUKAIIBHBIN
MpOoLIECC pacTeHUM. TeMHOBas 1
cBeroBad (a3bl poToCUHTESA.
3HauyeHue (oTOCUHTE3a JIJIs
KUBBIX OpPraHn3MoB. DaKTOPHI
pocTa pacTeHUil: BO3AyX U
aspauus. [logzeMHoe npixaHue
pacTeHMIi: COCTaB IOYBEHHOIO
BO3/yXxa, ra3000MeH. ['a3000MeH

[IpakTruueckas padbora
«KopHeBoe naBieHue.
[IpakTuueckas padborta
«IIpurorosnenne
npenapara yCTbHI
METO/IOM CJIETIKa».
HUccaenosarenbckue
pabotel «Briusiane
YCJIOBUM COEPKaAHUs
pacTeHUN Ha KOJIUYECTBO
YCTBUID.

[IpakTruueckas padbora
«DyHKIIMOHAJIbHAS
JUAarHOCTUKA PACTECHUH I10
aKTUBHOCTHU
XJIOPOTUIACTOBY.
HccenenoBarenbekas
pabota «Onpenenenue
xynopoduiina Au b,
OLICHKA




npu 6€CIOYBEHHOM
BBIpAI[BaHUH.

(hOTOCHHTETHUECKOU
AKTUBHOCTHU PAaCTEHUU U
(akTOpOB, BIUSIOLIUX HA
HEey.

[TpakTrueckas paboTa
«Anspanus, CO; u O,.
JIpIXaHUE paCTEHUIN.
[TpakTrueckas paboTa
«/lpIXaHue pacTEeHNN:
OLIEHKa UHTEHCUBHOCTHU
JbIXaHWsI paCTeHUN U
IUIOZOBY.
HccnenoBatenbckue
paboTs! «BiusHue
crioco0a BeIpaIlBaHUs
(cocTaBa nuTaTENHHON
CMECH, CXEMbI BHECEHHU )
Ha pOCT U pa3BUTHS

Pa3JIMYHBIX PACTCHUIN.
Tema 6. Kak genoBek cran ucnosne3oBats | Juckyccns
KyJabsTypHbie pactenus? CBsi3b pa3BUTHS «JlomecTukanus, Bce I
pacTreHus. LUVBWIN3aLAN YEJIOBEKA U PACTEHHMS U )KUBOTHBIE,
CoBpeMeHHBIE OJIOMAIIIHUBAHUS PACTEHUM. KOTOPBIE JKUBYT PALOM C

ACMEKThI CeJIeKIUU
(20 v)

JomecTukanus.
HacnenctBeHHOCTD U
M3MEHYHUBOCTh — OCHOBHBIEC
CBOMCTBA KUBBIX OPraHU3MOB.
N3menunBocTh. Buabl
U3MEHYHUBOCTb.

I'en —MaTepuanbHbBI HOCUTEND
HACJIEICTBEHHOCTH U
M3MEHUYMBOCTU. HyKJi€enHOBBIE
KUCJIOTHI. JIokanmu3anus
F€HETUYECKOT0 MaTepuasa B
KJIEeTKe. JleTeHne KIEeToK.
Pernmukanus JIHK. OcHoBHas

J0TMa MOJIEKYJISIPHOM OHOJIOTHH.

Tpanckpunuus. TpaHcasnus.
Myranuumu.

Oddekt OyThUIOYHOTO
TOPJIBIIIKA U TEHETUYECKOE
pasHooOpasue. UYto Takoe
reH0aHk? 3aueM COXpaHsAITh
TE€HETUYECKUE PECYPCHI
pactenuii? OCHOBHBIE CITIOCOOBI

YEJIOBEKOM UM
OJIOMAIIIHUBAKOTCS ?
MOHO 51 cunuTaTh
TapakaHa 0JIOMalTHEHHBIM
AKUBOTHBIM?».
[IpakTruueckas pabora
«MoaudukarmoHHas
W3MEHYUBOCTH (JIUCTHS,
UTOJIKH C OJTHOTO
TIepeBa)».

[IpakTruueckas padbora
«I'eH — MHCTpYKLHKS 110
cOopke KJIeTKH (Ha Oucepe
WU KOHCTPYKTOPE)».
[IpakTruueckas padbora
«MyTtanus Ha OyTepopoie
(JTF000# 00BEKT U3
npeapIayiei paboTsl, T1ie
W3MEHEHNE HHCTPYKITUN
MPUBEIET K U3MEHEHHUIO
BHEIITHETO BHJIA
00BEKTA)».




COXpaHEHHsI TeHETHYECKUX
pecypcoB pactenuii (eX Situ u in
situ).

3nauenue pabor H.W. BaBuiosa.

3aKOH rOMOJIOTHYECKUX PSAOB.
LlenTpBI NpOUCXOXKICHUA
KyJbTypHBIX pactennit H.W.
Basunosa u [1.M. XXykoBckoro.
OCHOBHBIE METO/IBI CEJEKIINU.
I'ubpunuzanus. opmel oTé0pa.
OcHOBHbIE HANPABJICHUS
CEJICKIIUN: YIIYYIICHUE
YPOKANHOCTH, YCTOUYHBOCTH K
OMOTHUYECKUM U A0MOTUYECKUM
dakTopam.

Ectb n1m xu3Hb B npobupke?
buotexHomorus KyabTypHBIX
pacTeHU.

Kak denoBek moxer

Mo udUIIUpPOBaTh pacTeHU?
I'eneTnueckoe peJakTUpPOBaHUE.
CoBpeMeHHbIE TTOAX0Ibl U
JOCTUKEHUS TEHETHYECKOTO
pEIaKTUPOBAHUs PACTCHUN.

[TpakTraeckas pabota mo
rpynnam «OTkyzaa Ha
HaITUX CTOJIaX
(PYKTHI/OBOIIIH/3TTAKK.
[TpakTrdeckas pabota
«BswipammBaem ropox. Kak
MIPOBECTH CKPEIIUBAHUE Y
ropoxa.
Hccnenosarenbekas
paboTta «BripamuBanue
pacTeHuid B IPOOHPKE»
(MO>KHO BOCIIOJIB30BaTHCS
pe3ysbTaTamMmu
MPEABITYIINX
HKCIIEPUMEHTOB 10
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUISL paCTCHUI).
[IpakTrueckas padbora
«I"'eHOMHBIE HOXKHUIIBI
(MomenupoBaHue pabOThI
cucteMbl CRISP-Cas)».

Tema 7.
PacTurenbHast

npoaykuus (8 u)

Hanzemubie u moa3eMHbBIE
opranbl pacteHuid. [lober u
BUIOM3MEHEHHBII 00ET
pactenuii. CriocoOsbI
Pa3sMHOXKEHUS PACTCHUM.
[TonsiTHe 0 KauecTBE MPOIYKTOB
nutanus. [Ipobnemsl
KOHKYPEHIIUU OTEUYECTBEHHBIX
MPOJYKTOB MUTAHUS C
UMIIOPTHBIMU. JlorucTrka
JIOCTaBKHU U CPEJICTBA
COXpPaHEHUS TIPOTYKTOB
NUTAHMUSL.

Mukpo3eneHb: N0JIE3HOCTh U
TEXHOJIOTHUSI.

XUMHUYECKUN aHAIINA3
npoaykiuu. OCHOBBI
CHEKTpOhOTOMETPHH.
[ToreHmomeTpus.
Xpomarorpadus.

[IpakTruueckas pabora
«IIpenenbHO nOMyCTUMBIE
koHueHTpauu (IT1K) n
METObI KOHTPOJIS
0€30MacHOCTH
PaCTUTENBHBIX MPOAYKTOB
TTATAHUSD.
Uccnenoarenbckas
pabota «OreHKa KauecTBa
BBIPALLICHHOU
MUKpO3eJIeHn» (1100
CBOs1, TMOO U3 MarasuHa).
[IpakTuueckas paborta
«MeToJ1bl OLIEHKHU
KauyeCTBa PACTUTEIBLHOMN
MPOIYKIIUN: XPAHCHHUE U
COXpPaHHOCTh
MUTATEIBHBIX BEIIECTB
(o mocTymHOMY
000py/10BaHUIO).
UccnenoBarenbckas




pabota «OnpeneiacHue
BuTamMuHa C METOJIOM
00paTHOIo TUTPOBAHHUS B
II0JaX Ha pa3HOM CPOKE
(cocobe) XpaHeHUs.

Monayasb «buorexHonorus» 7-8 kiaaccol (68 yacoB)

TeMmbl

OcHoOBHOE coaep:xaHue

JlesiTeJIBHOCTD
IIKOJIbHUKOB

Tema 1.

buorexnojiorus
(4 9)

[ToHsiTHE OMOTEXHOJOTHH. 3a4eM
YeJIOBEKY OMOTEXHOJIOTUH, B YEM
UX MPEUMYIIECTBO MEpe
XUMUYECKUM CUHTE30M. OCHOBHBIE
O0M000BEKTHI OUOTEXHOJIOTUU:
MIPOMBITIIICHHBIC
MHUKPOOPTAaHU3MBI, KJICTKA U TKaHH
pacTeHul, >)KUBOTHBIX U YEJIOBEKA,
OMOKaTaIM3aTOPHI.

CoIpbe a1 OMOCHHTE3a U OLIEHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OCHOBHBIC HCTOYHUKH yTIAEPO/Ia,
azorta, ¢pocdopa, MUKPOIIEMEHTOB.
NccnenoBanune HOBBIX HICTOYHUKOB
CBIPbS (BKJIFOYAsi BOMPOCHI €T0
peaBapuUTeIbHON 00pabOTKH),
pa3paboTKa HOBBIX MTUTATEITHHBIX
Cpel, B TOM YHCJIC BKITFOYAIOITUX
OMOCTUMYIISTOPHI M IPYTHE
AJIEMEHTBI YIIPABJICHUS U
ONTHUMH3ALIUU MTPOIIECCOB
OouocunTte3a. Metoapl
ONTHUMH3AIUNA TUTATEIBHBIX CPES.

[IpakTrueckas padbora
«IIpumepsr
MIPUMCHCHUS
OMOJIOTHYECKUX
00OBEKTOB B TBOEH
KAZHUY.

Tema 2.

MuxkpooOuoJsiorus
(12 v)

[Tomoxenune mpoKkapuoToB B
CUCTEME OPraHHUYECKOIro MUpA.
Ctpoenue OakTepuanTbHON KICTKU.
Knaccudukanusa 6axkrepuil.
Mopdonorus 6akrepuit. IIpocteie
Y CIIO’KHBIE METOIbl OKPAIINBAHUS
Oakrepuil. Dusunonorus 6aKTEpHii:
NUTaHKE, ABIXaHHUE, POCT U
pa3MHOXKeHHEe. 3HAKOMCTBO C
JOMEHOM Apxeun
(3KCTPEMO(PHUIIBHOCTbD,
O0COOCHHOCTH CTPOCHUS KIIETKH).

IIpakTuka.
JlaGopartopnas pabota
«DUKCUPOBAHHBIE
npenaparbl OaKTepUi.
Onpenenenue Gopmbl
MPEAJI0KEHHBIX
KYJbTYpP
MUKPOOPTaHU3MOB,
WCIIOJIB3Ysl IPOCTOU
METOJ OKPACKH».
JlaGopatopHas paboTa
«Ornpenenenue Tuma




MOJI0YHOKHUCIIOE ¥ CIUPTOBOE
opoxxenue. oToTpodHbIE U
XeMOTpO(gHBIC OaKTEPHUH.
Kunernueckoe onucanue npouecca
pOCTa MUKPOOPTaHU3MOB.
DKCIOHEHIIMAIbHAs MOJEIIb POCTA.
Kunetuka rubenmn
MHUKpPOOPTaHU3MOB.

[laTorenusie 6akTepuu. YymHas
NaJI0YKa U YEpHAsI CMEPTB,
00TynmHM3M, CTOJOHSK, TYOEpKYyIIe3.
Ucropust 60pbOBI €
OakTepuaTbHBIMU HHDEKITUSIMHU.
BoiiHa 6eCKOHEYHOCTH:
AHTUOMOTHUKH MPOTUB OAKTEPHIA.
MexaHu3MBbl JeUCTBUNA
AHTUOMOTHUKOB. MEXKIIETOUHAs
KOMMYHUKaIus 0akrepuid. HyBCTBO
KBOpyMa.

[Ipumenenue O0akTepuii
yesioBekoM. Knunetnueckoe
onucaHue OMOCUHTE3a MIPOAYKTOB
MHUKpOOpranusmamiu. bakrepuu,
KOTOPBIE MOTYT pa3jararb
IJIACTHK.

Muxkpoopranusmsl B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE acconranu
pPacTEeHHI ¢ MUKPOOPTaHU3MaMU

KJIETOYHOU CTEHKHU
METOJIOM OKpAIlIMBAHUS
o ['pamy» (ripu
HaJM4YUU PEAKTHUBOB).
JlaGopatopHas paboTa
«IIpurotoBnexue
MPYKU3HEHHBIX
MpernapaTon
MOJIOYHOKHUCIIBIX
OaKTepui».
JlaGopatopHas paboTa
«IToceB cMmbIBa ¢ pyK Ha
yamku [lerpuy».
JlaGopatopHas paboTa
«Brrmeaenne yucToun
KyJIbTYpbl OaKTEpUH.
Merton pa3BeneHuil.
MeTo1 HCTOIAIOIIETO
HITPUXA.
JlaGopatopHas pabota
«Mopdonoruueckas
XapaKTEePUCTHKA
BBIJIEJICHHON YUCTOM
KYJbTYPBI:
XapaKTEPUCTHKA
KOJIOHUH, hopma
OaxkTepuil, TUI
KJIETOYHOMN CTEHKI.
JlaGopatopHas paboTa
«CpaBHeHHE pocTa
MUKPOOPTraHU3MOB Ha
qarike 0e3 u ¢
no0aBiIeHUs
AHTUOMOTHKOB.
HUccaenosarenbckas
pabota «Ilouck
MUKPOOPTaHU3MOB
00J1a1aronmx
AHTAarOHUCTUYECKOU
AKTUBHOCTHIO.
HUccaenosarenbckas
pabora «Brinenenue
MOJIOYHOKHUCIIBIX
OakTepuii,
UCCIIEIOBAHUE UX




AKTUBHOCTH.
HccnenoBaTeabckas
paboTta «Briaenenue
OaKTepuii MOJIE3HBIX
IUJIS. PACTEHUID.

Tema 3.
JyKapHOTHYECKHUE
OpPraHu3Mbl B
OMOTEXHOJIOTHH
(miecHeBbIe TPUOBI,
AP OAIKM,
Bogopocian) (12 )

[TnecHeBbIe rpUOBI MPOAYIICHTHI
OMOJIOTUYECKH aKTHBHBIX BEIECTB
OO611as xapakTepUCTHKA APOFOKEH
caxapomuueron. Mcropus
HCIIOJIb30BaHUs IPOKIKEN B
TPaJAUIIMOHHON OMOTEXHOJIOTHUH.
TexHoJIOruu BUHOAEUS U
XJ1e00IeUCHHS,
CIEHATU3UPOBAHHBIE PACHI
Ipoxckeil. MeTtabosn3M IpOoKKeEN.
Peakuust cnupToBOTr0o OpOXKEHUSI.
[TonyueHne BTOpUYHBIX
METa0OJUTOB B IPOXKax. Jpoxxu
KaK MPOJIyLEHThl OMOTOILIUB.
[Tonyuenue 11eeBbIX OETKOB B
JIPOIKAX.

Oco0eHHOCTH BET€TaTUBHOTO U
MOJIOBOTO Pa3MHOXKEHUS Y
IPOXOKEN, 3HAUYEHUE U3YUECHUS
MUTO3a U [IUTOKKUHE3a JJIsI
ONTUMU3ALMHU ITPOIIECCOB
KYJIbTUBUPOBAHUS JPOKIKEBBIX
IITAMMOB, TOHUMAaHUS TPUYUH
MATOT€HHOCTH JIPOKKEN U TPUOOB,
MOVCKa MUIIICHEW (PYHTUITUIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
penapaTos.

Bonopocnu — nepcnekTBHBIN
00BEKT JJIsl MPOU3BOJICTBA OENIKa U
yTJIeBOJI0B. broTtexHomoruueckue
METO/bl OYMCTKH TBEPABIX,
KUIKAX OTXOJI0OB M Ta3000pa3HBIX
OTXOJI0B MPou3BoIcTB. CTOUHBIC
BOJIbI. CXEMBbI OUUCTKH.
buodunbTpsl, a3poTeHKH,
METAHTEHKH, OKCUTCHKH.
AKTHUBHBIN W ¥ BXOJSIIINE B HETO
MUKpoopraHusmsl. Mcrnons3oBanue
BOJOPOCIIEN B OUUCTKE CTOUHBIX
BOJI.

JlaGopatopHas paboTa
«IToncuer kireTok
IpOXKEN B KaMepe
I'opsieBay.
JlaGopatopHas paboTa
«OOHapyxeHue
MPOTYKTOB CITUPTOBOTO
OpOKEHHUSI: STHIIOBOTO
CIUPTA U YTIEKUCIIOTO
razay.

JlaGopatopHas paboTa
«Habmonenue
Pa3MHOXEHUS
TPOMOKEBBIX KIIETOK.
[IpakTrueckas padbora
«ITomyyenue TBOpOTa M
Keupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OakTepuin.
[IpakTruueckas padbora
«OCHOBHBIE BH]IBI KBaca
U UX XapaKTEPUCTHKA)
«lpoxxu u
MOJIOYHOKUCITBIC
OakTepun,
MIPUMEHSEMBIC JIJIS
MPOU3BOJICTBA KBACAY.
[IpakTuueckas padbora
«CpaBHUTENBHBIN
aHaJIN3 Pa3BUTHUS
TPOXKEH B a3pOOHBIX U
aHAPPOOHBIX
YCIIOBUSIX .
[IpakTtruueckas pabora
«MeTob! OLIEHKH
CBOMCTB
XJIeOOTEKaApHBIX
JIPOHKIKEM.
OcobenHoctu
MPUMEHEHUS




MIPECCOBAHHBIX,
CYILIEHBIX U
MHCTaHTHBIX
TIPOAKIKEN».
UccnenoBarenbckas
pabota «Bnusinue
(UBUKO-XUMHYECKUX
(haKTOpPOB Ha KAYECTBO
OMOTEXHOJIOTHUECKON
npoayKiuu (KBac,
kedup, CoIp, XJ1e0 1
ap.)».
Uccnenosarensckas
paborta «Bnusinue
(UBUKO-XUMHYECKUX
(hakTOpOB Ha POCT
Bojgopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBennasi
undopmanus (8 u)

HacnencrteeHHOCTD 1
W3MEHYHBOCTH — OCHOBHBIC
CBOMCTBA KMBBIX OPraHU3MOB.
N3menunBocTh. Buasl
M3MEHYUBOCTb.

I'en —maTepuanbHbI HOCUTED
HACJICICTBEHHOCTHU U
W3MEHYMBOCTH. HyKJenHOBBIE
KHUCIOTHIL. Jlokamu3anus
FEHETUYECKOTO MaTepuasa B
KJIEeTKE. JleTleHne KIeToK.
Permukanus JIHK. OcHoBHast
JI0TMa MOJIEKYJISIPHOU OWOJIOTUH.
Tpanckpunuus. TpaHcisuus.
Myranuumu.

[IpakTrnueckas padbora
«MoaudukanuonHas
W3MEHUYUBOCTD (JTHCTHS,
UTOJIKU C OJTHOTO
JiepeBa)».
[IpakTruueckas padbora
«I'eH — MHCTpYKIMS 1O
cOOpKe KJIETKH (Ha
oucepe wim
KOHCTPYKTOPE)».
[IpakTtruueckas pabora
«MyTranus Ha
OoyTepbopoae (1ro0oit
OOBEKT U3 MpeAbIAYIIeH
paboThI, TJIe N3BMEHECHHE
UHCTPYKUUU TPUBEIET
K U3MEHEHUIO
BHEIIHETO BUA

00BEKTa)».

Tema 5. [TosmoxeHne BUPYCOB B CUCTEME ITpocmoTp

Bupycousorusi (6 4) | opranndeckoro mupa. CTpykTypa v | JOKYMEHTAIbHOTO
XUMUYECKUN COCTaB BUPYCOB. ¢unpMa o BUpycax.
Kinaccuduxarnus BUpycoB. [IpakTrueckas padoTa.
Penponykuus Bupycos. Bupycel - | «MeTo pa3BeacHumn.
BO30yauTENTN WHDEKITMOHHBIX [TpakTudeckas padora.
601e3Heil. OHKOBUPYCHI. «TurpoBanue
bakrepuodaru: crpoenue, O0akTeprodarony.




CBOMCTBA, IPUMCHCHHE.
buonorudeckue metoipl 60pbOBI €
BHPYCAMH.

Tema 6. I'ennas OCHOBBI TEHHON UHKEHEPUHU. [IpakTrueckas pabora
HHKEHepus u Bexkropa. Cnerududeckue «OHJIOHYKJIEa3hbI
OMOTEXHOJI0THH dbepMeHThI OaKTepuid. pecTpukiuu (pabora ¢
(8 u) buotexHonoruu npoayKiuu HYKJICOTUIHBIMU
OeJIKOB B OaKTepHUaTbHBIX MOCJIEI0BATEIbHOCTSIMHU
KYyJIbTypax. JIoCTHKEHUs T€HHOMN Ha Oymare)».
WHXEHEPUU U OMOTEXHOJIOTUH. [IpakTuueckas pabora
CRISPR/Cas — cucrema «['eHHbBIE HOKHUILIBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
OakTepuii u apxeir. [MO. Metoasl | (MOAEIHPOBAHKE HA
nonxyuyenust ' MO. Oymare)».
Urpa-nuckyccus:
«Bpiurpai rpadT Ha
coznanue ['MO».
Tema 7. JlomecTuKanus OCHOBHBIX Huckyccus
Buorexnosiornu B JOMAIIHUX )KUBOTHBIX; «JloMecTukanus, Bce a1
KMBOTHOBO/ICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 11O pacTeHUs ¥ )KUBOTHBIE,
(8 u) JTIOMECTUKAIIUU KUBOTHBIX KOTOPBIC KUBYT PSIOM
(Jiucuiia, HOpKa u Jp. — C YEJTOBEKOM UM
AKCIIEPUMEHTHI HAYYHOW IIKOJIBI OJIOMAIIIHUBAOTCS ?
akageMmuka bensena). MO3KHO JIM CUUTATh
CoBpeMeHHbIE METO/IbI B TapakaHa
YKWBOTHOBO/JICTBE: TPAHCILJIAHTALIMS | OJIOMAIIHEHHBIM
SMOPHUOHOB, XUMEPHbBIC KUBOTHBIE, | )KUBOTHBIM?».
KJIOHUPOBAHHUE. [TpakTuyeckas pabota
OcHOBHBIE 00JI€3HU )KUBOTHBIX U «Metonuka
pOJIb HATOT€HHBIX KJIOHUPOBAHHUS
MUKPOOPTaHU3MOB U IMAPA3UTOB B | (MOJEIUPOBAHUE HA
pa3BHUTHU 3a00JICBAaHUI JOMAITHUX | Oymare).
YKUBOTHBIX U OCHOBHBIX Mepax [IpakTtrueckas pabora
O0pbOBI C HUMU; POJIb MOJIE3HBIX «CocraBieHHE pallioHa
MHUKPOCUMOHOHTOB B OpTaHU3Me MUTAHUS )KUBOTHOTO,
KUBOTHBIX. [TonokuTenpHOE 1 pacueT pacxoJI0B Ha
no004YHOE (OTPHUIIATETHHOE) COJICPKAHUEY.
BO3E€HCTBUHA aHTUONMOTUKOB Ha HUccaenosarenbckas
OpraHu3M B XOJI€ JICUEHUS pabora «OreHka
KUBOTHBIX; LIEJIU U 3a/1a4H KauecTBa MOJIOYHOM
BeTepuHapuu. buorexnonorus MPOAYKIUNY.
KOPMOBBIX MPENAapaTOB.
Tema 8. OCHOBHBIE METO/IBI CEJEKIIUU. [IpakTuueckas padbora
buorexHos0orum B I'ubpunuzanus. opmel oTé0pA. «BpIpammBaem ropox.
pacTeHUueBOACTBE OCHOBHBbIE HaIlPaBIICHUS Kaxk mpoBectu




(10 a)

CEJIEKIINU: YIy4IICHUE
YPOKaUHOCTH, YCTOUYUBOCTH K
OMOTUYECKUM U a0MOTHYECKUM
dakTopam.

OCHOBHBIE MTOAXO/IbI CEJICKIIUU U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuii, [ mbpunuzanus,
oTJaJeHHas THOpUAN3AIKA,
UCKYCCTBEHHBIN 0TOOp, T€TEpO3uC,
TpaHchopMalusi, MyTareHes,
TeHETUYECKOE PEIaKTUPOBAHHUE).
Uctopus cenexuun B Poccuu u
MUpE, UCTOPHS PA3BUTHS
BAKHEHUIINX COPTOB KYJIbTYPHBIX
pacTeHU.

Kak denoBek moxer
MOIU(PUITUPOBATH PACTCHUS?
I'ennas naxenepus pacrenuit: Yto
TaKO€ Fr€HETUYECKask UHKECHEPUS
pacteHuid. TpaHCT€HHBIE pACTEHHS.
Meroasl nonyuenus. O6pazoBaHue
OIYXO0JIEN y PACTEHUM.
ArpobakrepuaibHas
tpanchopmanus: Ti-mma3Muabl.
I'ensr T-JIHK. MosnexymnsipHo-
T€HETUYECKUE MEXaHU3MBI
TpaHchopmanuu. ['eneTnueckoe
penaktupoBanue. CoBpeMEHHbIE
MOAXOJbI U TOCTUKEHUS
TE€HETUYECKOT 0 PETaKTUPOBAHUS
pacTeHU.

EcTb 1 sxu3Hb B pooupke?
buoTtexHomorus KynbTypHBIX
pacTEHUM.

CKpEIIMBaHUE Y
ropoxay.
[TpakTrueckas paboTa
«I"eHOMHBIE HOKHUIIBI
(MomenupoBaHue
paboThI CUCTEMBI
CRISP-Cas).
HccnenoBaTenbekast
pabota «BripamnuBanue
pacTeHHid B IPOOUPKE»
(MOXHO
BOCIIOJIb30BaThCS
pe3ysbTaTamMmu
MPEABLTYIINUX
HKCIIEPUMEHTOB 110
COCTaBIICHUIO
MUTATEIbHBIX
pPacTBOPOB IS
pacTeHuii).

Moayab «MoJsiekyasipHbie 0CHOBBI (PM3HO0JIOTHH M (papMakoiorum» 9 Kiiacce

(68 yacos)
Tembl OcHoBHOe coepkaHne JesITeTbHOCTD
IIKOJIbHUKOB
Tema 1. Beenenue. buorennsie anemMenTsl: | McciaenoBarenbckas
®dusnonoruveckas | opranoresns: O, C, N, H. paboTta
xumus (20 q) AxTuBHBIE POpPMEBI KHCTOpoaa, ux | «KomuuecTBeHHas

IIOJIyYEHHE, HEUTpAIIN3ALUs.
MakposJIeMEHTBI: IPOLEHT

OLCHKa COACPKAHUA
MHUKPOI3JICMCHTOB HUJIN




coJiepKaHusl B OpraHU3Me,
BBITIOJIHAEMAs PYHKITHS,

COACPKAaHUC B IIPOAYKTAX ITUTAHHA.

Ca2+ - cBa3bIBalOIIME OCIIKH,
JETIOHUPOBAHUE KaJIbIIHUS,
peryJsius ypOBHS KaJIbIUS B
OpraHu3Me: TOPMOHBI IToYeK. Mg —
CcTpoeHue xyopoduiia, ero
AKTHUBALIMA COJIHEYHOU SHEPTUECH.
MUKpPO3JIEMEHTBI: B KaKUX
MOJIEKYJIaX COJIepIKaTcs,
BBITIOTHsIEMast QyHKIIMS,
CoZiepKaHUE B MTPOAYKTAX MUTAHHUS.
[TocnencTBus nepeo3upoOBKU
MHUKpO3JIeMeHTamMu. Fe —
yCBaWBaEMbI€ TUIIbI COCTUHCHU I
xenesa. ['emonporennsl,
reMOIMaHUH, HUTOXPOMBI. Cu —
YCBOEHUE U TPAHCTIOPT MEIH.
benku, conepxaimiue Menb.
[Tatonornueckre CUHIPOMBI
Menke u BuiabcoHa, CBsI3aHHBIC C
MeTa00JIU3MOM MEH.

ToxkcHU4HbBIC PJIIEMEHTHI
[leproandeckor CUCTEMBI JJIs
opranu3Ma. Bnusinue HeocraTka
MaKpo U MHUKPOIJIEMEHTOB Ha
YKUBBIEC OPTAHU3MBI.

XKupsl. 3aboneBaHus YEIOBEKA,
CBSI3aHHBIC C HAPYIICHUSIMU
KUPOBOrO0 OOMEHA.
Jucnunuaemun.

VrneBoasl. 3a001eBaHUA YEI0BEKA,
CBSI3aHHBIEC C HAPYIICHUSAMU
yTiieBoIHOr0 oOMeHa. CaxapHbIii
HaoeT.

benku. Ctpoenune. 3aboeBaHus
YyeJIOBEKa, CBI3aHHbBIC C
HapyILICHUAMU OEIKOBOro 0OMeHa.
Oynk1iun 6enKoB. DEepMEHTHI.
Mexanusm aeiictus. Kimaccel
(bepMEHTATUBHBIX PEAKIINN.
KodepmeHnTsr.

BuTtaMuHbl KUPOPACTBOPUMBIE,
BOoJI0OpacTBOpuMBIe. [IpeBpaiieHue

BUTaMHUHOB B ITHIIEBBIX
IIPOJTYKTaX).
[IpakTrueckoe 3aHATHE
«KauecTBeHHbIE
peakyy Ha
OpraHU4ecKue
MOJIEKYJIBI.
IIpakTueckoe 3ansTue
«JIeHaTypaIus OeIKOB»
IIpakTueckoe 3ansTue
«M3yyenne akTuBHOCTH
aMuIIa3b».
IIpakTyeckoe 3ansaTue
«JInanus (keroyka
Tpayoe)».




BUTAMHHOB B aKTUBHBIE ()OPMBbI
Ko(hepMEeHTOB. ABUTAMUHO3BI.
OCHOBHBIE THUITBI METAOOTUYECKUX
peakiuii. buosHeprernyeckue
npoueccsl. ['mukomms. Huki
Kpebca. Llens nepenoca
ANEeKTPOHOB. OKHCIIEHNE KUPHBIX
kucioT. Katabonuzm
AMHUHOKUCJIOT. [ TIOKOHEOTeHE3.
CuHTe3 yrieBo10B, OEJIKOB,
&KUpoB. MeTtabouTuyecKue
3aboneBanus. [Ipaktuyeckoe
3aHATHE: «PEUICHUE 3aa4 Ha
AHEPTreTUYECKUN 0OMEH

Krnetka. [Tonarue memOpaHBbI.
®yHkMM MeMOpaH. Buabl
TPAHCIIOPTA B KIIETKY.
MeMOpaHHbIE OPraHOU/IBI.
3a0oneBaHus CBSI3aHHBIE C
HapylieHueM padoThl MEMOPAHHBIX
oprasesi, 00JI€3HN HAKOIIJICHHUS.
Tumbl KOHTAKTOB MEXY KIETKaMHU.
3HaYCHUE MEKKIICTOUHOM
KOMMYHUKAIIUH JIJIS1 3I0POBBS
OopranusMma.

Snpo. YpoBHHU yITakOBKH
XpoMaThHa. XpOMOCOMHBIE
teppuropun. HememOpaHnHbie
OpraHOU/IbI.

Tema 2.
MonexkyasipHas
ouoJiorus (20 u)

OCHOBHBIE BEXU Pa3BUTHUSA
MOJIEKYJISIPHOUN OMOJIOTHUH.
HyxiienHoBbIE KUCITOTHI.
OCHOBHBIE PUHIIUIBI CTPOEHUS.
Marpuunsblie cuHTe3bl. Perumnkanms
— OCHOBA KJIETOYHOTO JCJICHUS.
[TpuHIMIBI pEIUTUKAIUH.
Mytanuu. YUTto BI3bIBaET
n3meHeHus B ctpoennu JJHK.
[IpuHIMIIBI pEnapanuy.
Tpanckpumnus.

I'enetnueckuid koa. TpaHCHALUA.
Opranu3zanust reHoMa BUPYCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MbI UX JIEHCTBUSI.
Opranuzanusi TeHoMa OaKTepHit

[IpakTruueckas padbora
«Boigenenne JJHK u3
OanaHay.
[IpakTtrueckas pabora
«Mogens JIHK-
OpUTaMU.
[IpakTruueckas padbora
«Omnpenenenue
KauecTBa MpenapaToB
JIHK ¢ momMo1ibro
crieKTpopoToMeTpHUm»
(TTpu HATUYUH
o0opynoBaHus).
[IpakTuueckas padbora
«PemmkatuBHas
MalliHa (urpa-




AnTHbOaKTepUaTbHbIE TPEMapaThl.
Opranusanusi FTeHOMa 3YKapHuoT
['eHOMHOE pelakTUpOBaHUE.

JEMOHCTpPALIUS ).
[TpakTrueckas paboTa
«ITP (Mmonenn
aMIuIMuKaIus Ha
Oymare)».
[IpakTuueckas pabora
«Cuna nmpomoTopay.
[TpakTrdeckas paboTa
«Pemenne 3ana4 Ha
TeHETUYECKUH KOMI».
[TpakTrdeckas paboTa
«DosIUHT OETKOBY.
Uccnenosarensckas
pabota
«Pacnpoctpanenue
AHTUOMOTHUKOPE3UCTEHT
HBIX OaKTepuiiy.
[IpakTrnueckas padbora
«Pabora B
COBPEMEHHBIX
reHeTHYeCcKuX 0a3ax
na"Hbix. [IpoBenenune
In silico ananuza

MIOCJIEI0BATEIBbHOCTEN
TE€HOB.
Tema 3. [Tonstue o nexkapcrBax. [Ipununsl | MccnenoBarensckas
dapMaKoJI0rus NOAXO0Ja K TOMCKY HOBBIX pabota «IKcrepuMeHTa
(28 a) JIEKAPCTBEHHBIX CPEJICTB. IO OTPEICTICHUIO

CKpUHUMHT ¥ €r0 METO/bI.

IIytn BBenenus JIC.
dapmMaKOKUHETHKA JIEKAPCTBECHHBIX
BeniecTB. BcacviBanue
(abcopO1us) nexkapctB. OCHOBHBIC
MEXaHU3MbI BCAChIBAHUSI.
TpaHcnopT nE€KapCTBEHHBIX
BeIECTB. | '€HbI 1 OeJIKU TIEPBOA
dazsl OuoTpanchopmanmu. [lytu
BBIBEJICHUS JICKAPCTB U3
OpraHu3Ma. DKCKpEus u
sanuMuHaIus. [ 'eHbl 1 0enku
BTOpOH (hazpl OUOTpaHCHOPMAIIUH.
®apmakoanHamuka. [ maBHoe u
no0o4YHOEe, pe30pOTUBHOE U
MECTHOE, TIPSIMOE, HETIPSMOE U
pedaexkTopHOe ACHCTBHE.

TOKCUYHOCTH BEIISCTB
Ha apTEMUTUIX .
[IpakTruueckas padbora
«Kapra sxcnpeccun
n0(haMUHOBBIX U
CEPOTOHHUHOBBIX
peLenTOPOB B MO3TE
MBIIIEH.
HccnenoBaTenbckas
paboTta
«lloBeieH4YecKue TECThI
Ha pbIOKax Danio rario.
CBeTtio-TeMHas
Kamepay.
HccnenoBaTenbckas
pabora
«IloBegeHueckne TeCThl




Bunbl B3auMonenCTBHS JIEKAPCTB.
CuHeprusM v aHTaroHU3M Ipu
COBMECTHOM JIEVCTBUU
JIEKAPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHbBIN CUTHAJIMHT.
Tumel KJIETOYHBIX PEIENTOPOB.
MeMOpaHHBIC: HOHHBIC KaHAJHI,
KaTaJTUTUYECKHUE U CONPSKEHHBIE C
G-06enkaMu; BHYTPHUKIETOYHBIE:
LIUTOIIA3MaTUYECKHE U SIICPHBIE.
MexaHu3MBbl TUTaHA-PELEITOPHOTO
B3auMoJencTBUS. CEeIeKTUBHOCTD
(M30MpaTeILHOCTD) JACHCTBYS,
CBSI3b «XMMUYECKAsI CTPYKTypa —
dbapMakoJiornyeckasi akTUBHOCTb
BEILIECTB

PapMaKoJIOrH4eCKON MOIYJISIUN
CHHANTUYECKON XOJIMHEPTrUIECKON
nepenayn. MoJieKyIsIpHbINd
MEXaHU3M JCUCTBUS U
dbapmakonoruyeckue cBomcTra M-
XOJIMHOOJIOKATOPOB,
raHTJIMOOJIOKATOPOB U
Kypapenog0o0HbIX CPEACTB.
PapMaKoJIOrM4eCKast peryJIsaius
AKTUBHOCTHU aJIPEHEPTUYECKOTO
cuHarnca. AIpeHOMUMETHUKH,
aJApEeHO0JIOKATOPBI,
CHUMITATOJIUTUKH.

MonekyinsipHas (hapMakoaorus
AHTUAJIJIEPTUYECKUX CPEICTB.
['mcTaMUHOBBIE PEUENITOPHI: TUIIBI,
MOJIEKYJISIpHAsE OpraHU3alInsl.
Crabunu3atopsl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIN MEXaHU3M
JIeHCTBUSA, OCOOCHHOCTH
KJIMHUYECKOTO MMPUMEHEHUSI, TOUKH
IIPUIIOKEHUS JEUCTBUS
WHTUOUTOPOB JIUITHIHBIX
MEIUaTOPOB.

MexaHu3M JeUCTBUS U
MIPUMEHEHUE NPenaparos,
CTUMYJIUPYIOIIUX HNPOLIECCHI
uMMyHHTETa. PDapMaKoJIOru4ecKast

Ha priOkax Danio rario.
OTKpBITOE TIOJISY.
HccnenoBaTenbekast
paboTta
«IToBeneHUeCKHE TECTHI
Ha pbiOkax Danio rario.
CraifHO€ TOBEACHUE.
[IpakTuueckas pabota
«BnusiHue anpenanHa
Ha CepJICUHbIC
COKpaIICHHS
(mporpamMmHOE
oOecrieyeHue)».
[IpakTuueckas pabora
«l'ucronoruueckue
npernapaTbl HMMYHHOU
CUCTEMBD».
[IpakTrnueckas padbora
«I'ucronoruueckue
npenaparbl HEPBHOU
CHUCTEMBI.




XapaKTepUCTUKA UHTEPIECHKHUHOB:
MOJIyYEHHUE, MEXAHU3M JICUCTBUS,
npuMeHeHne. OCHOBBI
naTo(U3u0JIOTUH OCTPO(a30BOro
OTBETAa, MEUALINS BOCIIAJICHUA.
MonekyasipHbIil MEXaHU3M
MPOTUBOBOCHIAIUTEIILHOTO
JNEUCTBHUS
TJIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
IIPOTUBOBOCIIAIIUTEIbHBIX CPEJICTB.
[ToHsTHE O HAPKO3€ U HAPKO3HBIX
npenapartax. Knerounslii u
HEPBHBIN HAPKO3.
dapMaKoJIOruuecKas
XapaKTePUCTUKA OTACIBHBIX FPYIII
HapKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTD NEUCTBUA HA
LHEHTPAJIbHYIO CUCTEMY.
®u3NoJIOrMYecKuil CoH; (a3bl CHA.
Bunp! nHapymenuii cHa [lonsarue o
MEJIMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUITHOTHUKAX).

MousekynspHble aClEKThI
Houuenuuu. OnuatHbie
peLenTOophl, UX THUIIHI.
DHkedanuHbl ¥ SHAOP(UHBI -
SHJIOTCHHBIC JTUTAH bl ONTUATHBIX
pPELEnTOpPOB.

AHTUIICUXOTHUYECKOE JICHCTBUE,
BIIUSIHUE HA QYHKLIHIO
AKCTpATUPaAMUIHON CUCTEMBI,
AMOITMOHAIIbHYIO C(hepy, PBOTHBIIM
LEHTp, apTepUATbHOE JIaBJICHUE,
LHEHTP TEPMOPETYIISLUH.
MonekynsipHble MEXaHU3MBI
JNEUCTBUS HEUPOJIEIITUKOB,
BIUSIHUE Ha A0(aMUHOBBIE,
CEPOTOHHHOBBIE, aJIPEHO- U
TUCTaMHHOBBIC PEIIEHTOPHI, UX
NENUCTBUE HA KIIETOYHBIC
MeMOpaHbl, Ha JICTIOHUPOBAHUE
TKaHEBBIX MOHOAMUHOB.
[ToreHMan-3aBUCUMbIE HATPUEBBIE




KaHaJIbl KaK MUIIICHHU I[@ﬁCTBPISI
MECTHBIX aHEeCTCTHKOB. CIIOCOOBI
I/IHI‘I/I6I/IpOBaHI/IH IHoTCHOMUAaJI-
3aBUCHUMBIX HATPHUCBLIX KaAHAJIOB
MCCTHBIMHU aHCCTCTHUKAMU.

Monayab «MoJiekyJ/isipHble 0CHOBBI cejiekinm» 9 kiaace (68 yacos)

ouoJiorus (20 4)

HyknenHoBbIE KUCIIOTHL.
OCHOBHBIE IPUHIIUIIBI CTPOCHUS.
Marpuunslie cuHTe3bl. Pennukanus
— OCHOBA KJIETOYHOTO JECJICHUS.
[IpuHUIUNBI pETUIMKALIUY.
Myranyu. YUTo BbI3bIBACT
u3meHeHus B ctpoennu JJHK.
[IpuHUMIIBI peniapanuu.
Tpanckpunuus. ['enernueckuit
koJ. Opranu3aiusi reHoMa BUPYCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXAHU3MBbI UX JICHCTBUSI.
Opranuzanusi reHoMa OakTepuit
AHTHOaKTEepHUaIbHBIC PEeTapaThl.
Opranu3zanusi reHoMa 3yKapuoT
I'eHOMHOE peraKkTUpPOBaHHUE.

Tembr OcHoBHoOE conepxkaHue JesATeIbHOCTD
IIKOJIbHUKOB
Tema 1. OcCHOBHBIE BEXU pa3BUTHUA [IpakTruueckas pabora
MouJiekyisipHast MOJIEKYJISIPHOM OHOJIOTHH. «Boinenenune JHK wu3

OaHaHay.
[IpakTruueckas pabora
«Mogens IHK-
OpUTaMm.
[IpakTuueckas pabora
«Omnpenenenue
KadecTBa MpernapaToB
JIHK ¢ momorisro
CreKTpohOTOMETPUL»
(npu HaTU4YKUH
o0opyI0BaHU).
[IpakTruueckas pabora
«PemkaTuBHas
MaIluHa (Mrpa-
JIEMOHCTpAIIUS)».
[IpakTuyeckas pabora
«1P (Momens
aMIiaukanus Ha
Oymare)y.
[IpakTuueckas padbora
«Cuta mpomoTOpay.
[IpakTuyeckas pabora
«Pemienue 3a1a4 Ha
TEHETUYECKUN KOJI.
Tpaucsaus.
[IpakTtruueckas pabora
«DonauHr OEIKOBY.
UccnenoBarenbckas
pabora
«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepHii».
[IpakTuueckas padbora




«PaboTta B OBpeMEHHBIX
FeHETUYECKUX 0a3ax
nanueix. [IpoBenenme
In silico ananusa

IIOCJIEI0BATEIBHOCTEN
TEHOBY.
Tema 2. IIpenmer renernku. Kpatkas Ponesas urpa
MouJiekyisipHble UCTOpUS PA3BUTHSI IPEACTABICHUS | «AJUICIIN».
OCHOBBbI I'€HETUKHU 0 HACJIEICTBEHHOCTH. HccnenoBarenbekuii

(20 g)

OT reHa K MpU3HAKY: Kak
packpacuTh Kota. UTo Takoe
npusHak? [IyTe OT rena 1o
npu3Haka. Myranuu. AJuiend.
I'eTepo3uroTsl 1 TOMO3UTOTHI.
JIOMUHAHTHBIC U PEIIECCUBHBIC
AJUIEIIN.

['eHbl cTpOSAT OpraHusM.
BxiroueHune v BBIKIIIOUCHUE
OospIoro Habopa reoB. Kak
KJICTKY TIOHUMAIOT, KaK1e TeHBI
JOJKHBI paboTaTh.

JIMCKpeTHOE HACIIeI0BaHUE
PU3HAKOB. 3aKOHBI MeHnaens:
OJIVH I'€H - OJIUH Npu3HakK. Cxema
CKpelnIuBaHus. 3aKOH
eAMHO00pa3usi THOPUIOB MIEPBOTO
NOKOJIEHUA. 3aKOH PacCIIeIICHUS
MpU3HAaKa BO BTOPOM IMOKOJICHUH.
3akoHbl MeHens: HECKOJIbKO
TE€HOB - HECKOJIBKO MTPU3HAKOB.
JIurubpuaHOE CKpelllBaHuE.
He3zaBucumoe pacxoxnenue
xpomocoM. CLienIeHHOe
HaCJIEJIOBaHUE.

B3aumonericTBre reHoB.
AJenbHOE U HealIeNIbHOE.
Onpenenenue noja. [lonoBeie
XpoMocOMBI. CaMIIbl U CaMKH.
Brusaue pakTopoB okpyxaromien
cpenbl. XpOMOCOMHOE
ornpeneneHue nona. Ilomossie
xpomocomsl. [IpoGaema
JIOTIOJIHUTEIIBHON X-XpOMOCOMBI Y
EHIIVH. TpeX1uBETHBIE KOIIKH.

poeKT MyTareHHbIe
(haKTOpHI.

Ponesas urpa «Cynp0a
KJIETKW». [ eHbI-
IIEPEKIIF0YATENH.
IIpakTueckoe 3a1anue
«ANTOpPUTMBI I
KJIETOK.
IIpakTyeckoe 3a1anue
«EnnnooOpasue
IIEPBOTO MOKOJICHUS.
IIpakTueckoe 3a1anue
«Pacmiemienue Bo
BTOPOM IOKOJICHUMY.
HccnenoBarenbckuii
IIPOEKT «3aKoHHI [ .
Mennens B
DKCIIEPUMEHTE.
IIpakTyeckoe 3a1anue
«Pemerka [IenHneray.
IIpakTyeckoe 3a1anue
«HacnenoBanue,
CLICIIJIEHHOE C TI0JIOM.
IIpakTHueckoe 3aHaTHe
«B3anmopaencreus
T€HOB (MOJIEIMPOBAHUE
CHUHTE3a U TPAHCIIOPTA
IIUTMEHTA B KJIETKY )».




Tema 3.
MoJiekyJasipHbIe

OCHOBBI CeJIEKIHH
(28 a)

['eHbl B nOMyJIALMUAX: BETUKOE
paBHoBecue. [lomyssiuus. YacToTsl
BCTPEUYAEMOCTH MPU3HAKA U
ajuters. Y paBHeHue Xapau-
Baitn6epra. I[omymsiuu
MEHSIOTCSI: YUCIICHHOCTb,
MUTPAIHS U BEIOOP CYTIpyTa.
@DaKTOpbI, KOTOPHIE BHIBOJSAT
MOMYJISIIIUIO U3 PaBHOBECUS Xapau-
Baitn6epra. UucineHHOCTb
nonyssiiuu. Ponesas urpa
«I¢pdext ocHoBaTens». peid
reHoB. Myranunu. Heciyuaiinoe
ckpemuBanue. M3oismusi.
[Tonmynsuyun MEHSIOTCS:
€CTECTBEHHbIN 0TOOp. MexaHuszm
JIEUCTBUS €CTECTBEHHOI'0 0TOOpA.
JIBroKymui oToO0p.
MoaudukaroHHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOEHHOCTH MOJU(DUKAIIMOHHON
n3MeHunBocTH. Hacnenosanue
KOJIMYECTBEHHBIX MMPU3HAKOB.
KonuuecTBeHHBIE TPU3HAKH.
CpenoBasg U3BMEHYNBOCTh
npusHaka. Koadduruent
HacIeayeMOoCTH pu3Haka. OTBeT
Ha otOop. [Tonck reHos
KOJIMYECTBEHHBIX MTPU3HAKOB.
OIHOHYKIEOTUAHBIE BAPUAHTHI
reroB. JIHK-yun. ITotHOreHOMHBIN
AHAJIN3 aCCOLIMALINM.

«OMBD» HaJT TCHOMOM.
[Toctrenomuas spa. OOpaTHas
reetuka. «OMHUKCHBIC
uccienoBanus. [Iporeom,
MeTa0o0M. JloMmecTuKaus u
HEHTPbI TEHETUYECKOTO
pazHooOpasus. [loncku pacTeHuii ¢
«XOPOIIMMMY MPU3HAKAMU JJISI
yesnoBeka. LleHTpbl reHeTUYeCcKoro
pazHooOpasus. Hukomait iBanoBUY
Basuinos. Cenexuus.
KomOuHanmonnas u ruGpumaHas
cesiekius. ['ereposuc.

IIpakTueckoe 3a1anue
«YacToThl amneneu,
T€HOTHUIIOB U
(hEHOTHUIIOB.
HccnenoBarenbekuii
IIPOEKT «AHAIIN3
TE€HETUYECKOU
CTPYKTYPBHI MOIYJISIUN
(Ha OCHOBE 3aKOHA
Xapau-Baitabepra)y.
Ponesas urpa «9d ekt
OyTBUIOYHOTO
TOPJIBIIIIKAY.

PosneBas urpa
«EcTecTBEeHHBIN
oTOOpPY.
Hccnenosarenbckue
paboThI
«MoaudukanonHas
M3MEHYUBOCTD
pacTeHHUil B pejienax
BAIlIEro MECTa
KUTEIBCTBA.
[IpakTueckoe 3aanue
«ATPOHOMBD.
[IpakTueckoe 3aanue
«l'omostornueckue
PAIBI HACTEICTBEHHOU
W3MEHYHUBOCTI.




CoxpaHUTb U U3YUYUTh I'€HBI, YTOOBI
MeHsITh Oyayiiee. Kak mpaBuiibHO
XpaHUTh TeHbl. Kosekiuu
TEHETUYECKUX PECYPCOB PACTEHUIA.
[TpakTuky™m u/vm
HCCIIEIOBATEIbCKUM MIPOCKT:
MeTopl KyIbTUBHPOBAHUS 1N Vitro
JUISl COXPAHEHUS] TEHETUYECKUX
PECYpPCOB paCTEHUM U JJIs
YCKOPEHHOM CEJIeKIIUU
['eHeTHueCcKue LEHTPHI B HAIIEH
cTpane. ['ne 3aHumarorcs
T€HETUKOW U TEHOMUKOW ISl HY KT
CEIBbCKOT0 XO3SMCTRA.

Jlureparypa

JlononHuTeENbHAS TUTEPATYpa
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cpenneit mkoiel. M.: Jlpoda, 2004,

2. Hopoanckuu H. H. DBomronms xu3Hu. M.: Axagemusi, 2001.

3. Mamonmos C. I'. buonorus: Ilocobue miia nocrynaromumx B By3sl. M.: [Ipoda, 2003.

4. Mamonmos C. I'., 3axapos B. B. O0mas Ouosorus:

[TocoOue nis cpeHUX ClieNUalbHBIX YUeOHbIX 3aBefieHuH. 4-e u3a. M.: Beiciias mxona, 2003.

5. Mamonmose. I'., 3axapoé B. B., Kosnoea T. A. OcHobl 6uonoruu: Kuura ans camoodpazoBanus. M.:
[Tpocsemienne, 1992.

6. Meonuxos b. M. buonorus: ®opmsl 1 ypoBHM ku3HU. M.: [Ipocsemenue, 1994.
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