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Monynb «Kak )KHUBOTHBIE U PACTEHUS IPUCIIOCAOIUBAIOTCS» (IBOIIOLIMOHHAS SKOJIOTH)
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INOACHUTEJIbBHASA 3AIINCKA

AKTYyaJIbHOCTh M Ha3HauyeHue mporpammbl. [Iporpamma pazpaborana B
COOTBETCTBUH ¢ TpeOoBaHusIMU DenepalbHOTO rocyJapCTBEHHOTO 00pa30BaTEIBLHOTO
CTaHJapTa OCHOBHOTO 00miero oOpa3oBaHMs, OpPUEHTUPOBAHA Ha oOecreyeHue
UHAVBUIYAIBHBIX MOTPEOHOCTEH O0O0yYarolMXcsi M HalpaBieHa Ha JIOCTUKEHUE
IJIAaHUPYEMBIX Pe3yJIbTaTOB OCBOEHUS MPOTrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs C
y4eTOM BBIOOpAa YYaCTHUKAMH OOpa30BaTEIbHBIX OTHOIICHUM KypCOB BHEYPOUYHOMU
AESITeIbHOCTU. DTO MO3BOJISET 00ECIEUUTh €IMHCTBO 00s3aTeNbHBIX TpeboBanuii ®I'OC
BO BCEM MPOCTPAHCTBE IIKOJHLHOTO OOpa30BaHHUA: HE TOJHKO Ha YPOKE, HO M 3a €ro
npeeaamu.

AKTyalnbHOCTh  pealu3alldd JAaHHOW  MporpaMMmbl  OOyCIIOBJIEHAa  CcaMmou
0COOEHHOCTBIO MMPOEKTHO-UCCIIEOBATENBCKOMN NESITEIbHOCTU. JTa JEATEIbHOCTD JIEKUT
B OCHOBE MTO3HABATEIHLHOTO HHTEpeca peOeHKa, SBISETCS 3aJI0rOM YMEHHSI TNIAHUPOBATh
J00bIe IEUCTBUS M BAXKHBIM YCJIIOBUEM YCIICIIHON peanu3ainuu uaeil. JIroobie n3MeHeHHs
COBPEMEHHOr0 OOUIeCTBa CBS3aHbI C MPOEKTAMH W HCCICNIOBAaHUSMU — B Hayke,
TBOpUYECTBE, OM3HECE, OOIIECTBEHHOM XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTH OOyuwaromerocsi siBisieTcsi (JOpMUPOBAHHE OCHOBHBIX HABBIKOB IPOEKTHO-
MCCJIEI0BATENbCKOU EATETbHOCTH.

[TporpamMmoii mpemrycMOTpeHO (OPMHUPOBAHUE COBPEMEHHOTO TEOPETUYECKOTO
YPOBHS 3HAHMW, a TaKXKe M TMPAKTUYECKOTO OIbITa paboThl ¢ JTabOpPaTOpPHBIM
000pyI0OBaHUEM, OBJIAJICHUE MPUEMAMH HCCIEAOBATEIbCKON JeATeIbHOCTH. MeTobl
opraHnmzanu  o0pa3oBaTENIbHON W HAYYHO-UCCIIEOBATEIbCKON  J€ATEIbHOCTH
nperycMaTpuBaloT (POPMUPOBAHHE Yy OOYyYarOHIMXCS HECTaHIAPTHOTO TBOPYECKOTO
MBIIIIEHHS], CBOOOIbI CAMOBBIPAXKEHUS U UHAUBUIYAIbHOCTH CY>KJICHUH.

Jlis monmHOro ydera mOTpPeOHOCTEW yyallMXcs B MPOTrpamMMe HCIOJIb3YeTCs
audGepeHIMPOBAaHHBIA  MMOAXO0M, YTO CTUMYJHUPYET Y4Yallerocs K YBEIHMUYSHHUIO
MOTPEOHOCTH B MHIMBUTY ATbHOM, MHTEIJIEKTYyJIbHOM U TTO3HABATEIBHOMN IeATeTbHOCTH
Y Pa3BUTHIO HAYYHO-UCCIIEIOBATEILCKUX HABBIKOB. [[porpaMmMa ctaneT BOCTpeOOBaHHOM
B IEpPBYIO OdYepelb IIKOJbHUKAMH, KOTOpblE HMEIOT CTOMKHI HHTEepec H
COOTBETCTBYIOIIYIO MOTHUBALIMIO K U3YUYEHHIO PEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA,
€CTECTBEHHBIM HayKaM U TEXHOJOTHSIM.

B nozpocTtkoBOM Bo3pacTe ydaliecs MposBIIsIOT CBOO 3aMHTEPECOBAHHOCTD B TOU
WIM WHOM 00JlacTW 3HAHUM, HAyYHOM HAaNpaBJICHUM WIM MPOQPECCHOHATBHON
JeSTeNbHOCTH. TakuM 00pa3oM NPOUCXOAUT (HOPMHUPOBAHHME T[MO3HABATEIHHOU U
npo(eCcCUOHANBHON COCTABISIONIECH JIMYHOCTH, TOMOTAaeT y4yalleMycsl B ONpe/IeICHUU
OyIyIIero >KM3HEHHOTO ITyTH U B TPOo¢)eCCHOHATLHOM BBEIOOPE TIOCIIC OKOHYAHUS IITKOJTHI.
[Tono6HOrO pojia 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSHHOE JKeJIaHUe IIKOJIbHUKA
K IO3HAHUIO HOBOTO, PACIIMPEHUIO M YIVIyOJEHUIO COOTBETCTBYIOIIMX 3HAHUH, U



IOJyYEHUIO HOBBIX B TOM YHCJIE NPAKTUYECKUX HABBIKOB, a TaKX€ MOTHUBUPYET
ydJarierocsi Ha mpoGOpHUECHTAIHIO.

[IporpamMma HareneHa Ha MOMOIIb PEOCHKY B OCBOCHHMH OCHOB OpraHW3alld U
OCYLIECTBJIEHUSI COOCTBEHHON MPOEKTHO-UCCIIEN0BATENBCKON AESITEIBHOCTH, a TAKKE B
OpUOOpEeTEeHNH  HEOOXOAMMOrO  OmblTa A paboThl  HaJd  HMHAWBUIYAJIbHBIM
UCCIIEJOBAaHUEM WM IIPOeKTOM. IIporpaMMa moMoKeT HIKOJBHUKY B Oosiee Ti1y0oKOM
M3YYEHUH UHTEPECYIOIIEH ero 001acTh €CTECTBEHHBIX HAyK, a TAKXKE B IPUOOPETEHUU
BaXKHBIX COIIMAJIBHBIX HABBIKOB, HEOOXOAMMBIX MJIsi MPOTYKTUBHOM COLMAIM3aLUU U
(bopMUpOBaHUSI TPAKAAHCKON MO3UIUU:

— HaBbIKA CAMOCTOSATEIBHOTO PEIIECHUS AaKTyaJbHBIX MCCIEA0BATEIbCKUX WU
IPAKTUYECKUX 3a/1ay, BKIIOYAIOLIET0 B ce0s YMEHHE BHUJAETh M aHAJIU3HPOBATh
npoOJeMbl, HYXXJAIOIIMECs B pEIICeHUH, YMEHHE JeTalbHO mpopadaTeiBaTh U
peanu30BbIBaTh CIOCOOBI pabOThI ¢ HUMHU, YMEHHE IIAHUPOBATh COOCTBEHHYIO PaboTy U
CaMOCTOSTENIbHO KOHTPOJIUPOBATH CBOE MPOJIBUIKEHUE K JKEITAEMOMY pe3yJIbTaTy;

— HaBbIKa TeHEpUpPOBaHMUS U O(GOPMIIEHUS COOCTBEHHBIX HCH, 00JIeUeHUsS UX B
yA0OHY0 JUIsl pacpOoCTpaHEeHUs popMy;

— - HaBbIKa YBAKUTEIHHOI'O OTHOIIEHUS K Uy>KUM B3IJIA1aM U UEsIM, O(POPMIIEHHBIM
B paloTax JApyrux JIOJEH, JAPYruX aBTOPOB — BIIAJENbBLEB HMHTEIUIEKTYalbHON
COOCTBCHHOCTH;

— HaBblKa  MyOJMYHOrO  BBICTYIUIEHHA  niepel  OoJIbIIOW  ayJIuTOpuEH,
apryMEHTHPOBAHHUS M OTCTAaUBAaHUS CBOEH TOYKHM 3pEHMs, OTBETOB HA BOIPOCHI
CBEPCTHUKOB U B3POCIHBIX, YOSKIECHUs IPYTUX B CBOEH IIpaBOTE, MPOABMKEHUS CBOUX
HUOCH;

— HaBblka pabOThl CO CHEHUATU3UPOBAHHBIMU KOMIBIOTEPHBIMU MpOTrpamMMami,
1abopaTOpHEIM  O0OpPYAOBaHUEM, TEXHUYECKUMH YCTPOWCTBaMH, OMOIMOTECYHBIMU
GoHITaMU W HWHBIMH pecypcaMHu, C KOTOPHIMH MOXET OBITh CBsI3aHA MPOEKTHO-
UCCIIeI0BATENbCKas ACSITEIbHOCTD IIKOJIbHUKA.

Kpome Toro, pabora MIKOJbHUKA HaJ MNPOEKTOM WM HCCIEJOBaHUEM OyjaeT
CIOCOOCTBOBAThH U Pa3BUTHIO €0 aJICKBATHOM CaMOOLICHKHU.

BapuanThl peajsu3anuu nporpaMmbl 1 GopMbl POBeIeHUsI 3aHATHIA.

JlanHasi mporpaMmMa paccuMTaHa Ha pa0OTy CO IIKOJbHUKaMu 5-9 Kiaccos.
[legarory Ba’kHee aKILIEHTUPOBATh CBOE BHUMAHHUE HE CTOJIBKO Ha KayeCTBE pe3yJibTaTa
MIPOEKTa UM UCCIIEOBAHUS, CKOJIBKO Ha TOM, YTOOBI YUAIIMICS MOJTydasl 3HaHUS B TOM
YHCJIE U Yepe3 BBINIOJIHEHUE MPAKTHUECKOTO 3aJaHusl, JeJiajl BbIBObl U YMO3aKIIOUEHUS
Ha OCHOBAHMHM CBOErO0 HCCIEAOBAHUS, YYWICS CpaBHUBATb €ro pe3yJbTaThl C
TEOPETHUECKUM MAaTepUaIOM U UCCIIEI0BAHUIMU JIPYTUX MIKOJbHUKOB. Takum 00pazom,
IIKOJIBHUK OCBOUT OCHOBBI IPOEKTHO-UCCIIEA0BATENBCKON IEITEIbHOCTH U MPUOOPETET
HABbIK KPUTHUECKOT'O OTHOIICHHUS K MaTepHuaiy.



[Iporpamma pa3zbuTa Ha MOJYJH, KOTOpbIE€ MOTYT OBITh HCIOJIb30BaHBI JHUOO
yacTUyHO, JinOo monHocThio. Tak Momyns «Kak JKUBOTHBIE U pacTeHUs
MPUCTIOCAOTUBAIOTCSY (IBOJIFOIMOHHAS YKOJIOTHS) TPEAIONIaraeTcs s U3y4eHus B 5
unmm 6 kimacce B TedueHue ojHoro roga (34 waca B roa). Moaynu «OCHOBBI
pacteHueBoACTBa» u «buorexHomorus» paccuuTaHbl Ha 68 YacoB U MOTYT OBbITh
peanu3oBaHbl B TeUeHUU 2-X JieT (1o 34 yaca B roj) wiu B TedeHuu 1 roga (68 yacoB B
ron). Bo BTopoM ciydae BO3MOXHO MpoXoxkaeHHe o0oux wmoayne («OCHOBBI
pacTeHueBOACTBa» B 7 uiu 8 kiacce, «buorexnonorun» B 7 unm 8 kiacce). AHaJIOTUYHO
Moayiu «MoJekysipHble OCHOBBI (PM3UONOTHU U (hapMakoJorum» U «MoJeKyspHbIe
OCHOBBI CEJIEKIIUN» PACCYUTAHBI HA 68 YaCOB U MOTYT OBITh pealu30BaHbl B TEUCHUU 2-
x siet (o 34 yaca B roa) win B TeueHuu | roga (68 yacoB B roa). Bo BTopoM ciydae
BO3MOXHO MPOXOXKIeHUE o0oux monayne («MoyeKyJspHble OCHOBBI CEIEKUUNU» B 8§
Kiacce, « MoJeKyJisspHble OCHOBBI (PU3HOJIOTMHU U (hapMaKoJIOTUN» B 9 Kjacce).

MOXHO pPEKOMEH/I0BaTh HCIOJb30BaTh MOJayiau «Kak >KUBOTHBIE M pPacTEHUS
npucnocabauBaTcs», «OCHOBBI  PacTEHUEBOACTBaA», «MoOJEKyIsIpHbIE OCHOBBI
CEJICKIIMN» B Ka4e€CTBE HEMPEPHIBHOTO 00pa30BaTeabHOTO Iukia (5-9 kiace mo 1 gacy B
HEJIENI0) ISl KJIACCOB arpoOMOTEXHOJIOTMYECKOW HampaBieHHocTd. Moaynun «Kaxk
KUBOTHBIE W pacTEHUs MpucrocabiuBarTcsa», «brorexHomorun» u «MomnekyspHbIe
OCHOBBI (PU3MOJIOTUH U (APMAKOJIOTUN» B KAYECTBE HEMPEPHIBHOIO 00pa30BATEIHLHOTO
nukia (5-9 kmacc mo 1 4dacy B Hemeno) sl KJIAaCCOB OMOTEXHOJOTHMYECKOTO WIIH
MEIUIIMHCKOTO HAIIpaBIECHUM.

B3aumocBsa3b ¢ mporpammoii BocnuTaHus. [Iporpamma kypca BHEYypOYHOUR
JeATEeIPHOCTH pa3paboTaHa € Y4YETOM PEKOMEHAAIMI MPUMEPHOM MPOrpaMMBbl
BOCIIUTAHUS, YIUTHIBAET IICUXOJIOTO-T1€IATOTUIECKUE OCOOCHHOCTHU JIAaHHBIX BO3PACTHBIX
KaTeropuii. IT0 MO3BOJSET HA MPAKTUKE COCIUHUTH OOYYAIOIIYI0 W BOCIHTATEIHHYIO
NEATENIbHOCTD Mearora, OpUEHTUPOBATh €€ HE TOJIbKO HAa MHTEJUIEKTyaJbHOE, HO U Ha
HPaBCTBEHHOE, COLIUATILHOE pa3BUTUE PEOCHKA. DTO MPOSBISAETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB PEATU3ALMU MPOTrpaMMbl BHEYPOUHOM
NEATEIbHOCTH, HAIEAIINX CBOE OTPAKEHHUE U KOHKPETU3ALINIO B IPUMEPHOU TPOTpaMMe
BOCIIUTAHUS;

— B BO3MOXXHOCTH KOMILUICKTOBAHMSI Pa3HOBO3PACTHBIX TPYMNI JJIsi OpraHU3alUu
npoOpUEHTAIMOHHON  JEATENbHOCTA IIKOJbHUKOB, BOCIHUTATEIbHOE 3HAYCHUE
KOTOPBIX OTMEUAETCS B MPUMEPHOI MporpaMMe BOCITUTAHUS,

— B UMHTEPAKTUBHBIX (OpMax 3aHITHH Ui IIKOJIHHUKOB, OOECIEYHBAIOIINX
OOJIBIITYI0 WX BOBJEYEHHOCTh B COBMECTHYIO C TIE€AaroroM H JAPYTMMH JCTbMU
JIeSTeIbHOCTh U BO3MOKHOCTH 00pa30BaHMs Ha €€ OCHOBE JIETCKO-B3POCIIBIX OOITHOCTEH,
KJIFOYEBOE 3HAYEHHE KOTOPBIX JJIi BOCIUTAHUS TOJYEPKUBACTCS MPUMEPHOU
MPOrpaMMON BOCITUTAHUS.



Oco0enHocTH padoThl yUYuTeJIsl O MporpaMMme. 3ajada yUYUTessi COCTOUT B TOM,
4TOOBl  COMPOBOXKIATh TMPOIECC MPOPECCHOHATBHON OpUEHTAIMH  IIKOJbHHKA,
packpbiBasi NOTEHLHMAN Ka)XOr0 4Y€pe3 BOBJIEUYEHHE B MHOTrOOOpa3HyI JESTEIbHOCTb,
OpPraHM30BaHHYIO B pa3HbIX (hopmax. [Ipu 3ToM pe3ynbTaToM paboThl yUUTENS B IEPBYIO
odepellb SABJISIETCS JUYHOCTHOE pa3BUTHE ydaulerocs. JIMYHOCTHBIX pPE3yJbTAaTOB
YUUTENIb MOXET JIOCTUYb, YBJIEKash yYE€HHKAa COBMECTHOM M MHTEPECHOM UM 000MM
NEeSTEeNbHOCThIO,  YCTAHaBIIMBass BO  BpeMsl  3aHATUH  J00poOXKeIaTelbHYIO,
MOJ1JIEP>KUBAIOIILYI0 aTMOC(hEPY, HACKIIIAS 3aHATUS IEHHOCTHBIM COIEP>KaHUEM.

IIpumepHas cxema nIpoBEAEHUS 3aHATHM 110 IIPOrpaMMe:

1. O0bscHEHHE TEOPETUUECKOTO MaTepuasa o TeMe.

2. IloaroroBka K OSKCIEPUMEHTAIBHOMY 3aHSATHIO, OOCYXKJIEHHE OOBEKTOB IS
MPAKTUYECKOTO 3aHATHS.

3. IlpoBeneHne NPaKTUYECKOTO 3aHATHS — OCHOBHAS 33/1a4a OCBOCHHE METOA0JIOTHI
JaHHOTO PKCIIEPUMEHTA.

4. Ilo OKOHYaHUM TNPEMIOKHUTH AETSAM, KOTOPbIE 3aMHTEPECOBAIUCH JIAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B MCCIEAOBATEIbCKUN MPOEKT. i 3TOro HeoOX0AUMO
0o0CyuTh OOBEKTHl, KOTOpblE Y4Y€HUK OyAeT HCClaeAoBaTh, COCTaBUTh IUIaH
IKCIIEPUMEHTA.

5. TloMoub y4eHHKY MPOAHATU3UPOBATH PE3YJIbTaThl SKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl NPOEKTHO-UCCIIEI0BATENbCKON AESTENbHOCTA HIKOJIHHUKOB
MOXHO B TMpOIlECCe 3allUThl MMU CBOMX pabOT B paMKaxX IIKOJbHOMW Hay4YHO-
MPaKTUYECKON KOH(PEPEHIIUH.



COJIEP’)KAHUE KYPCA BHEYPOUYHOM JEATEJBbHOCTH

Moayab «Kak :KHBOTHBIE U PACTEHHUS NPUCIIOCAOJINBAKOTCH» (IBOJTIOLMOHHAS
IK0JI0THUA) 5-6 Kaaccsl (34 yaca)

1. Mpuvi uccneoyem scuevie 06vekmul (6 uacos)

CBoiicTBa M CTPOEHUE MKUBBIX OPraHU3MOB (CTpoeHue KieTku). Bua, ocobp —
OpraHu3M Kak efauHas cucrema. Apanrauuu (npucnocodsenus). [lonsatue romeocrasza
AKUBOTO opranuizma. CriocoOsbl €ro Mojepx aHusl.

[lonsiTue BapuaTtuBHOCTH mHpu3Haka. lccrnenoBarensckue paboTel «Bce nu
(cunMITBI, 6K, Oepe3bl U T.11.) oauHaKOBBIe? DOTOKBECTY.

Orpannuenus wmopdonornyeckux # (U3NOJOTHUECKHX amantamuii. [louemy
OpraHu3Mbl HE CTAHOBSTCS OECKOHEYHO OOJBIIMMHU, MAJICHbKUMHU, BCESIHBIM.
[Ipaktuueckas padora «CocTaBisieM KHUTY PEKOPAOB PACTEHHUN M KMBOTHBIX HAIIETO
Kpash».

2. Bnauanue oxkpyycarwuwieii cpeovt Ha sHcusvle opeanusmwl (12 uacos)

dakTopsl OKpY’Karomieil cpenbl (abuoTuyeckne, OMOTUYECKUE, aHTPOTIOTECHHBIE).
[Ipumepst  abuoTmdeckux (aKTOPOB, OKA3BIBAIONIMX OCHOBHOE BIMSHUE Ha
KUBHEACATENIbHOCTh  KUBBIX  OpPraHU3MOB: TEMIIEpaTtypa, CBET, BJIAXHOCTb.
[IpakTdeckoe 3anarue «l[Betr u Temmo» (KyOMKH Jibla B3BECUTh, MOJIOKUTH B YaIIKU
[lerpu Ha pa3HouBeTHYI0 Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO OBICTpee
pactasun). [Ipaktudeckoe 3anarue «HYTo pacTBopsieTcs B BoJe» (IKcnepuMeHT <« Kuakuit
nomy). [IpakTudeckoe 3ansatue «Auddysus BeniecTts B Boje (pacTBOpHI)», «JIBHKEeHHE
pacTBOpoB mo I1BeTKYy». [IpakTtmueckoe 3anstue «Jlem mimaBaer B Boxe (aiicOeprw,
3amep3anue BogoeMoB)». [Ipaktuueckoe 3anstue «Jlex nmpu 3aMmep3aHun pacIuPsIETCS»
(pa3pymienue kaMHs (MOYBOOOPa30BaHNUE), 3aMEP3aHNUE KIIETOK).

OcCHOBHBIE  3aKOHOMEPHOCTH  TPUCIIOCOOJICHUSI  JKUBBIX  OPTaHU3MOB K
abuotnueckum (¢akrtopaM. [IpucrnocoOneHuss K OCHOBHbIM aOMOTHYECKUM (haKTOpam:
TeMmrepaTrypa, BIaXHOCTh M cBeT. lIpaktuueckoe 3ansatue «Illy6a» (kyOuku mpaa
3aBEpPHYTh B pa3HbIi MaTepua, B3BecuTh). [IpakTuueckoe 3ansatue «[ ITurMeHTs (MOKHO
pa3nenuTh Ha BaTMaHe Kpacutenu u3 (imomactepoBy». [Ipaktuueckoe 3anstue «Kak
’KUBOTHBIC IJIABAIOT B BO/IE» (DKCIEPUMEHT C MUIIETKOMN).

UccnenoBarenbckue padoThl «BrnusHue cBeta (Teria, BIaKHOCTH, COCTaBa MOYBHI)
Ha pPAacTE€HUS B €CTECTBEHHBIX WJIH HCKYCCTBEHHBIX YCIOBHUSAX» (Ha JOCTYIHOM
Marepuane).

3. Bzaumooeiicmeus yncuevix opcanuzmos (4 uaca)

buotnueckue (bakTopHI. 3aKOHOMEPHOCTH pa3BUTHS MEKBHUIOBBIX
B3auMOOTHOIIeHUH. KosBomonust (XUIIHUK-KEPTBA; Mapa3sUT-XO3SMH) DBOJIIOIHS
cTpareruii goOwsiBanust numm. ConuansHOCTh. Buabli-Beeneniisl. [lepeyens pacreHuii-
Bpeauteneid. MccnemoBarenbckas pabora «HaOmiomenus 3a B3aMMOOTHOIICHHSIMU



KUBOTHBIX MPU AOOBIBAHUU MUY (KOPMYILIKH JJIs ITULL, JJIs1 TOPOJICKUX MIIM CEITbCKUX
KUBOTHBIX). BeO-kamepwr». MccnemoBarenbckas pabota «PacmpocTpanenwe BUIOB-
CUHAHTPOIIOB B HAILIEH MECTHOCTH.

4. Yenoeek 6 rncuznu pacmenuii u xeueomuvix? (6 uacoes)

Autponorennsie paxktopsl. [IpaBna ji, 4To NepBOOBITHBIE JIFOAH KUJIU B TAPMOHUU
¢ npupooil. OloMalTHUBaHKE U MPUPYUECHUE KUBOTHBIX M PAaCTeHUN. 3a4eM cracaTh
BBIMHUpAIOIIME BUJBI, KaK 3TO jAenarb. KyJabTypHblE pacTeHUs U UX JUKHUE TPEIKH.
[ToueMy Ba)kHO WX COXpaHATh. Pa3HOOOpa3ue KyJIbTYPHBIX PACTCHHIN M MX 3HAYEHHUE B
KU3HU yenoBeka. KpacHas kaura Bamei tepputopun. Ocobo oXpaHseMble TEPPUTOPUH,
3anoBegHUKU Poccum u mupa. Ilpaktuyeckass pabora «Pa3nHooOpasue KyJIbTypHBIX
PACTEHMU B BallIEM PETUOHE.

UccnenoBarenbckas paboTa «BiusHue aHTPONOTeHHBIX (AKTOPOB Ha PAa3BUTHE
pacTeHUl B ropo/ie/HACEIEHHOM ITyHKTE.

Okckypeust/mpaktuueckas padbora «OOIIT B BamieM permoHe — YHHKaJbHbBIC
00BEKTBI TPUPOIBD».

5. Okonozuueckue nuwiu (6 uacos)

buocdepa — onHa n3 BakHeHIUX 00004Yek 3eMiu. UTO Takoe «IKOJOTHYECKUC
HUIW» U Kak oHu (dopmupyrorcs? dopmupoBanre 3HaHUN MO OMOPA3HOOOPA3HIO
KU3HEHHBIX  (OpM,  TOBEIEHYECKHX  MPUCIOCOOJICHUH,  MOAU(PUKALUOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PactutensbHbie cooliecTBa U ux TUILL. Pa3Burne
Y CMEHbI paCTUTEIbHBIX COOOIIECTB.

UccnenoBarenbekue padOThl «IKOJOTHUYECKHE HHILIM BOKPYT Te0sS — ONUCaHUE
dakTopoB oOKpyxKatouieil cpens». HccnenoBarensckue padboTel «DEHOJOTHUYECKHE
HaOTIOACHUS.

MoayJb «OCHOBBI paCTEeHHMEBOACTBA» 7-8 Kiacchl (68 yacos)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTeHUEBOJICTBO: OCHOBHBIE (DAaKTOPhI BbIpAIIMBAHUS PACTECHUMU.
Uctopus pazputus arpoxuMuueckux 3Hanuit (padotsl M.B. JlomonocoBa, 0. JIuGuxa,
byccenro, B.B. [lokyudaeBa, K.A. Tumupsizena, I1.A. Kocteruesa, JI.H. [IpsuumHukoBa
u jp.). [Ipaktuueckas pabora «bouka JInGuxay.

2. Azpomexnuueckuii 3xkcnepumenm (6 yacog)

[IpaBuia MOCTAHOBKH arpo3KCHEpUMEHTOB. IloCTaHOBKa SKCHEPUMEHTOB C
pacTeHussMH. BbIOOp TeMbl, COCTaBIEHUE TUIOTE3bI, IIeJIM U 3334 SKCHEPUMEHTa I10
BBIPAIIMBAHUIO PACTEHUI B KOHTpoiupyemou cpene. KoHTposu, NTOBTOPHOCTH,
MpOBEJICHUE JKcrepuMeHTa. [lnmanupoBanue »skcnepumeHTta. OlleHKAa pe3yJIbTaToOB
skcniepuMenTa. MccnenoBarensckas pabora «@DakTopbl, BIMSIONIME HA MPOpPACTaHUE
CeMsIH (pOCT IPOPOCTKOB)».

OcBoeHrE TEXHOJOTUU KPYTJIOTOJUYHOTO BBIPAIIMBAHUS CaJaTOB M MUKPO3EJICHH



B KOHTPOJMPYEMBIX MCKYCCTBEHHBIX yCHOBUsX. COOp YCTaHOBKH JUIsl BbIpAIllUBaHUS
pacTeHui B KOHTPOJIUPYEMBIX YCIOBHSX.
3. Ponb xumuueckux rnemenmos ¢ numanuu pacmenuii (20 uacos)

Bopma. PactBop. BreITsikka. AHMOHBI, KaTHOHBI, J3JEKTPONPOBOAHOCT, U pH
pactBopa. Pojib XMMUYECKHUX 3JIEMEHTOB B IUTAHUU pacTeHUi. [omydeHne nurarenbHbIX
BelecTB pacteHusiMuU. [Ipaktuyeckas padora «CxeMbl MUTATENBbHBIX pacTBOPOB. Pacuer
7103 YIOOpEHUM JIsl MUTATENIbHBIX PACTBOPOB.

YnoOpeHusi: OpraHvMyeckue, MUHEpalbHble, MHKpPOOUONOrudyeckue. Turbl
NUTaHus pacTeHuil. Bo3aymHoe W MHUHEpanbHOE (KOPHEBOE) NUTAaHUE PACTEHUMU.
TpaHCOPT NHUTATENBHBIX BELIECTB PACTECHUW: BOCXOISIIMNA W HUCXOISIIUK TOK.
Baxneiume kanuiiabie, GocpopHbIe U a30THBIE YI00peHus], ux cBorcTBa. IIpocThie u
cinoxHble ynoopenus. Ilpaktudeckass pabora «lIpaBuna cmemBaHus ya00peHHID)
[Ipaktuueckas padota «llutaHue pacTeHUN: TEXHOIOTHS TPUTOTOBICHUS MUTATEIbHBIX
PAcTBOPOB VISl pa3HBIX KYJIbTYPY.

Poct u pa3BuTHe pacTeHMil: 3Tanbl OHTOreHe3a, (HDAKTOphI, BIUSAIONIME HA POCT
pacTeHMii: CBeT, TyCTOoTa TOCaJoK, nuTaHue, cyOctpar. IIpakTtuyeckas pabora
«MOHUTOPHUHT MUHEPAIIBHOTO MUTAHUS PACTEHUIN.

OcoOeHHOCTH TNHUTaHUS PACTEHMH a30TOM. A30T U €ro 3HAu€HUE B JKU3HU
pacrenuid. ®opMbI a30Ta U UX MPEBPALIECHUE B ITIOYBE.

Uctounuku dhochopa st pacrenust. 3HaueHue hochopcoaepxammx coeTuHEHUMN
B KiieTKe. Posib Makpospruyeckux coequuenuit ocopa B SHEpreTHIeCKOM OOMEHE.

Binusaue kanus Ha (QuU3MUECKHME CBOWCTBA IMPOTOIIa3Mbl, Ha (HEPMEHTHI
YTJIEBOIOPOAHOTO OOMEHa, CUHTE3 OenKoB U Ap. Ponb kanusa B nojaepkaHUM MOHHOTO
OanaHca B TKaHsIX, B IPOLIECCaX CaMOPETyJISIIIIH.

PerynstopHas u CTpyKTypooOpas3oBareiabHash poJib KalbliUs. Y4YacTUE B
00pa30BaHUM KJIETOYHOU CTEHKH, MOJJECPKAHUU CTPYKTYpPhl MEMOpaH U PEryJisiius Ux
MPOHUIIAEMOCTH.

3HayeHue MarHus B MeTaboim3Me pacTeHuil. Marnuii B cocraBe xsopodwuriia,
CXOJICTBO XJIOpOo(UIUIa U reMOTJIOOMHA KaK CBHUJIETEIBCTBO €AMHCTBA OPTraHUYECKOTO
MHUpa.

Cepa 1 ero OCHOBHBIE COEAUHEHUS, UX POJIb B CTPYKTYPHOW OpraHU3aliH KIIETKH,
Y4acTHE B OKMCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUAX.

MuxkposnemenTsl. [lpeacTaBieHuss 0 pojiud MHUKPO3JIEMEHTOB B MeTabonIu3Me
pacteHui. OCOOEHHOCTH TMOCTYIUIEHHSI MHUKPO3JEMEHTOB B pacTteHus. CHHEprusM u
aHTaroHM3M 3JIEMEHTOB NTUTAHUS PACTECHUM.

PacturenpHas OuarHocTHMKa M METOJbl WACHTH(PUKALMHM HEIOCTaTKa/M30bITKA
aneMmeHTOB nutanus. [IpakTuueckas padota «PacturenbHas TuarHoCTUKAY.

UccnenoBatenbckas padota « O1ieHKa COCTOSTHUSI KOMHATHBIX PACTECHUH, paCTeHUI
Ha IIKOJHHOM TEPPUTOPHH, YCTAaHOBKA MPUYHH MATOJIOTMUYECKUX COCTOSHUN (Tpu



HAJTUIUH ).
UccnenoBatenbckas pabora «OIleHKa BIMAHHUA PA3IUYHBIX 3JIEMEHTOB Ha
COCTOSIHHE PACTEHUH (COCTaBIIEHHUE PA3TUYHBIX TOJKOPMOK)».

4. Pezynamopwt pocma pacmenuii. 3auwguma pacmenuii (4 uaca)

[Tonsitue o perynsTopax pocra pacteHuil. CTUMYISATOPBI PocTa — (PUTOrOPMOHBI
(aykcuHbl, THOOEPEIUTMHBI, IMTOKUHUHBI). THTHOUTOPHI pocTa pacTeHuil: 1. mpupoaHbIe
(abcru3oBasi KHCJIOTa W HEKOTOpble (eHOJIbHBIE BeIeCTBa (MKyMapoBas, KOpUYHas,
CAIMLIMJIOBAs K-Thl), 2. CHUHTeTHYecKHuEe (MOp(AKTHHBI, PETapAaHThl, Ae(POIHAHTHI,
JECUKAHTBl, repOunuabl). @OUTOMOHMTOPUHI U OLEHKAa COCTOSIHHS —PAacTEHUH.
CoBpemenHble croco0sl MoHuTOpuHra. Ilpaktuueckas pabora «ODUTOMOHUTOPHUHT U
OLICHKa COCTOAHUS pacTeHU. COBpEMEHHbIE CTIOCOOBI MOHUTOPUHTAY.

HccnenoBarenbckas pabora «BiusiHue rerepoaykcuHa Ha MpopacTanue (pocT Ha
pa3HBIX CTA/IUAX, B PA3HBIX YCIOBUSIX) PA3IMUHBIX PACTCHUI.

3amura pacTeHud OT BpeauTeseil: ocHoBbl Ouomeroaa. IIpakTuueckass paborta
«MHcekTapuu: npaBuiia v yCJIOBUS Pa3BEICHHUs MOJIE3HBIX HACEKOMBIX).

5. Boomuasa, necuanas u no4eenHasn Kyabomypol, uX NPUMEHEHUE 6 6bIPAUUEAHUY
pacmenuii. Quzuonocusn pacmenuii (8 uacos)

Bojnnas, necuyaHass u MOYBEHHAsl KYJbTYpbl, UX NMPUMEHEHHE B BBIPAIIMBAHUU
pactenuii. [lpoBenenune Boabl B KOpHE U crebne pactenuid. Ilpaktuueckas paborta
«KopHeBoe naBieHue.

Bomubiii pexxuM pacTeHHil: CTpoeHue YCThHIL: (AaKTOPhI, BIUSIOIMIME HAa HUX
PACKpBITHUE U 3aKPBITHE. 3HAUCHUE MEXaHU3Ma PETYJISIUU UCIIAPEHHUS BIark paCTCHUEM.
[Ipaktuueckas padota «[IpuroroBieHue npemnapara yCThbHI] METOJIOM CIICTIKAY.

UccnenoBatenbckue paboThl: «BiusHuE yCIIOBUM COJEp)KaHUS PACTCHUM Ha
KOJIMYECTBO YCTHUIDY.

®doToCuHTE3 — YHHMKaJIbHBIM Mpolecc pacteHuil. TeMHOBas u cBeToBas (hasbl
¢doTtocunTe3a. 3HaueHue (HOTOCUHTE3A JIs KUBBIX Oprann3moB. IIpakTuueckas padora
«DyHKIMOHAIIbHAS ~ JIMATHOCTMKA PACTEHUH MO AKTUBHOCTH  XJIOPOILIACTOBY
UccnenoBatensckast pabora «Omnpenenenue xmopopmwmia A u b, oueHka
(OTOCUHTETHUYECKOI aKTUBHOCTU PACTEHUH U (PAaKTOPOB, BIUSIOLIUX HA HEEH.

@PakTopsl pocTa pacTeHU: BO3AyX U a’pauus. [log3zeMHOe ApIxaHUE pACTEHUM:
COCTaB TIOYBEHHOTO BO3AyXa, Tra3000MeH. ['a3000MeH TIpu OECIIOYBEHHOM
BbIpaiuBaHuu. Ilpaktuueckas padora «Aspamus, CO2 u O2. JlpixaHue pacTeHHII».
[IpakTrueckas padota «/lpIxaHue pacTeHUI: OLIEHKA MHTEHCUBHOCTH JbIXaHUS paCTEHUI
Y TUIOJOBY.

UccnenoBatenbckue padboThl: «BnusHue cmnoco0a BeIpamuBaHus (cocTaBa
MUTATEIHLHOM CMECH, CXEMbI BHECEHUSI) HA POCT M PA3BUTHUS PA3TUYHBIX PACTEHUIY.



6. Kynomypuoie pacmenus. Cogpemennvie acnekmol ceaexkuyuu (20 uacoe)

Kak yenoBek cran ucnosib3oBaTh pacTeHuss? CBsA3b Pa3BUTHS LUBUJIU3ALMH
YEJI0OBEKa M OJIoMalllHuMBaHus pacreHuid. Jlomectukamus. Juckyceus «Jlomectukanus,
BCE JIM PpAcCTEHUS U IKUBOTHBIC, KOTOpPbIE KUBYT PSIAOM C UYEJIOBEKOM UM
OJIOMAIIHUBAKOTCA? MOXKHO JIM CUMTATh TapakaHa OJJOMAIlIHEHHBIM )KUBOTHBIM 7

HacniencTBEHHOCTh M1 UBMEHYMBOCTD — OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB.
N3menunBocTh. Buasl m3menunBocTh. IlpakTtuueckas pabora «MopaudukanyoHHas
M3MEHYUBOCTh (JIUCThSI, UTOJKHU C OJTHOTO JIEPEBA)».

['en — MaTepHalbHBIA HOCUTEIb HACJIEACTBEHHOCTH M HW3MEHYUBOCTH.
HyxkiienHoBble KUCHIOTHI. JIOKanu3anus reHeTUYECKOTO MaTepuana B Kietke. Jlenenue
kietok. Permukarus JJHK. OcHoBHast forma MosexyisapHoi 6uoiaoruu. TpaHCKpumus.
Tpancasuusa. Myrtauuu. [Ipaktuueckas padora «['€H — HHCTPYKIUS TT0 COOpPKE KICTKH
(Ha Oucepe wiu KoHCTpykTope)». IIpakTuueckass pabora «MyTtaiusa Ha OyTtepOpoje
(J1r060¥ 00BEKT M3 TmpeAblayIed paboThl, Ie¢ U3MEHEHUE WHCTPYKIIUU TPUBEIET K
M3MEHEHHIO BHEIIHETO BHUIa O0BEKTA)y.

O¢ddext OyTHIIOUHOTO TOPJBINIKA W TeHETUYeCKoe paszHooOpasue. UTo Takoe
reHO0aHk? 3aueM COXpaHsITh T€HETUYECKHUE pecypchl pacTeHuii? OCHOBHBIE CIOCOOBI
COXpaHEHUs TCHETHYECKUX PECYpCOB pacTeHui (ex situ u in situ).

3nauenne pabor H.M. BaBuioBa. 3akoH ToOMOJIOTMYECKUX pAnoB. LleHTpsl
MIPOUCXOXKICHHUS KyJIbTypHbIX pactennid H.M. BasunoBa u I1.M. JKykosckoro.
[IpakTruueckas padota no rpynnam «OTKya Ha HalIUX cTodaxX (PPYKThI/OBOILIN/3IAKI.

OcHoBHbIE MeToabl cenekuuu. ['umbpunuzanus. Popmbl oTOOpa. OCHOBHBIE
HaIpaBJICHUS CEJICKIIUU: YIyUIlIEHUE YPOKalHOCTH, YCTOMYMBOCTH K OMOTUYECKUM U
abuotnuecknm (paktopam. [IpakTudeckas padota «Bripamubaem ropox. Kak nmposectu
CKpEILUBAHUE Y TOPOXA.

Ecte mm xu3Hb B mpoOupke? buorexHOIOTHS KyJbTYpPHBIX PACTCHHM.
UccnenoBarenbckass pabora «BelpammBanue pacteHuii B mpoOupke» (MOXHO
BOCITIOJI30BaThCA PE3YJNbTATAMHM MPEABIAYIIMX 3KCIEPUMEHTOB IO COCTaBJICHUIO
MUTATEJIBHBIX PACTBOPOB ISl pACTCHUM ).

Kak  dyemoBek  moxker  momudunupoBaTh  pacteHusi?  ['eHeTmueckoe
penaktupoBanue. CoOBpEeMEHHbIE  TOAXOAbl M JOCTUKEHUS  T'€HETUYECKOTO
penaktupoBaHus  pacrenmil.  [Ipakthueckas  pabora  «['@HOMHBIE  HOXHHIIBI
(monenupoBanue pabotsl cucteMbl CRISP-Cas).

7. Pacmumenvnan npooykyus. (8 uacoe)
HanzemHubie u nmoa3eMHbie opranbl pacteHui. [loGer u BUgOM3MEHEHHBIN MOOEr
pactenuii. CriocoObl pa3MHOKEHHS PaCTCHUM.
[lonatTne o0 KadecTBe NPOAYKTOB TMTaHHA. [IpoOiieMbl KOHKYPEHIIUH
OTE€UYECTBEHHBIX MPOJYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTUCTHKA JOCTABKU U CPEICTBA



coxpaHeHusi nmpoaykroB nutaHus. [lpaktuueckas pabdora «llpemenbHo nomycTUMBbIE
koHueHTpauuu (I1JIK) u meroasl KOHTposiss G€30MaCHOCTH PACTUTENBHBIX MPOAYKTOB
MTATAHUS.

Mukpo3eneHb: mojie3HOCTh U TexHosorus. VMccnenosarensckas padora «OueHka
KauecTBa BhIPAIICHHON MUKpPO3eIeHN» (MO0 CBOs, TMOO0 U3 MarasuHa).

XUMHYECKUI aHanu3 IPOIYKIHUU. OcHOBBI CHEKTPOPOTOMETPUHU.
[Torenumometpusi. Xpomatorpadus. [Ipaktudeckas padora «MeTobl OIICHKH KauyecTBa
PACTUTENBHOW MPOIYKUIHUU: XPAHEHHE M COXPAHHOCTh MHUTATENIbHBIX BelIeCTB» (110
JOCTYITHOMY 00OPY/I0BAHHMIO).

UccnenoBatenbckas pabora «OmpeneneHue BuramuHa C MeTOIOM OOpaTHOTO
TUTPOBAHUS B IUIOZAaX HA Pa3HOM Cpoke (croco0e) XpaHSHHs.

Monayas «buorexnosorus» 7-8 kiaccnl (68 yacos)
1. Buomexnonozus (4 uaca)

[TonsiTue OWMOTEXHONOTHMH. 3aueM 4YeNOBEeKYy OHOTEXHOJOTHH, B YeM UX
MPEUMYIIECTBO Mepel XUMUIECKUM CUHTE30M. OCHOBHBIE OM00OBEKTH OMOTEXHOJIOTHU:
MIPOMBIITUICHHBIC MUKPOOPTAHU3MBI, KJIETKA U TKAHW PACTEHUH, )KUBOTHBIX U YEIIOBEKA,
ouokatammszatophl. [IpakTuueckass paborta «Ilpumepbl mpuMeHEHHS OMOJOTUYECKUX
00BEKTOB B TBOCH JKU3HI.

Ceipbe anss OMOCHMHTE3a M OIEHKAa ero OMOJormueckod 1MeHHOCTH. OCHOBHBIC
WUCTOYHUKU yTIIepoja, a3oTa, ¢ocdopa, MHUKpodIeMeHTOB. McciaemoBaHue HOBBIX
HMCTOYHUKOB CHIPhs (BKJIFOUAsi BONPOCKI €ro MpeABapuTebHON 00paboTKu), pa3padoTka
HOBBIX THUTATENBHBIX CPEJl, B TOM YHCJIC BKIIOYAIOIIMX OMOCTUMYISITOPHI U JIpyTHE
AJIEMEHTHI YIIPABIICHUS U ONITUMU3ALIUU MTPOLECCOB OMOCHHTE3a. MeTOo/Ibl ONTUMHU3ALUU
MUTATENbHBIX CPEI.

2. Mukpoouonozusn (12 uacoe)

[TomoxkeHne mMPOKAapUOTOB B cHUCTeMe opraHudeckoro wmupa. CTpoeHue
OakTepuanbHOU kieTku. Knaccudukanus O6akrepuil. Mopdonorus 6akrepuil. [Ipocteie
U CIOXHBIE METONbI OKpammBaHus Oaktepuil. dusmonorusi OakTepuii: NHUTaHUE,
JBIXaHHE, POCT U pa3MHOKeHHE. 3HAKOMCTBO ¢ IOMEHOM ApxeH (3KCTpeMO(PUIHHOCTD,
0COOEHHOCTH CTpoeHus KieTkn). JlaboparopHast padora « PUKCHPOBAHHBIE NpPENapaThl
Oaktepuil. Ormnpexnenenue (OpMbl TMPEATOKEHHBIX KYJIbTYp MHKPOOPTaHU3MOB,
UCIIOJNIb3Ysl MPOCTOM MeToa okpacku» JlabopatopHas pabora «OmnpeneneHue Tumna
KJIETOYHOW CTEHKH METOJIOM OKpalluBaHus 1o ['pamy» (Ipu HaIWM4Uu PEaKTHBOB).

MosiouHokucnoe u cnupToBoe Opokenune. PoToTpodHBIE U XEMOTPO(HBIE
Oaktepun. Kunernyeckoe  ommcaHue  TMpoiecca pocTa  MHKPOOPTaHU3MOB.
OKCTOHEHIMaNbHass ~ MoJenb  pocta. KwuHetmka THOENH  MHUKPOOPTaHU3MOB.
JIaGoparopHasi pabota «[IpuroroBiieHne NpuKU3HEHHBIX MPENApaTOB MOJTOYHOKHUCIIBIX
OakTepuiiy.



[TaTorennsie 6akTepun. YymHas ajgoyka u 4epHasi CMEpPThb, OOTYJIM3M, CTOJIOHSIK,
Tybepkynes. Uctopus 60prObI ¢ OakTepuanibHbIMU HHPeKusaMu. JJabopaTopHas paborta
«IToceB cMmbiBa ¢ pyk Ha yamku [letpuy». JlabopaTopHas pabora «Briaenenue uncroit
KyJabTypbl Oaktepuil. MeTton pas3BeneHud. MeToj HCTOLIAIOIErO  IITPUXAy.
JIaboparopHass pabota «Mopdoaoruueckass XapaKTEpUCTHKa BBIJICICHHONM YHCTON
KYJIBTYpbI: XapaKTEPUCTUKA KOJIOHUH, (popMa OaKTEpUil, TUIl KJIETOUYHONU CTEHKN.

BoiiHa 6€CKOHEYHOCTH: aHTUOMOTUKHU TIPOTUB OakTepuil. MexaHu3Mbl IeUCTBUI
aHTUOUMOTUKOB. MeXKIIeTouHass KOMMYyHHUKalus Oaktepui. YyBCTBO KBOpyMa.
JIaboparopHass pabota «CpaBHEHHE pOCTa MHUKPOOPTaHM3MOB Ha 4Yalike 0e3 U C
nobasieHust aHTHOMOTHKOBY MccnenoBarenbckas padbora «lloMck MHUKpOOpraHM3MOB
00J1a1alolUX aHTarOHUCTUYECKON aKTUBHOCTBIOM.

[Tpumenenne Oaktepuil uenoBekoM. Kunernueckoe omnucaHue OHOCHUHTE3A
IIPOJYKTOB MHUKpOOpraHu3Mamu. bakrepuu, KOTOpblE MOIYT pasjararb ILIACTHK.
UccnenoBarenbekas padbota «BbiaeneHne MOJIOYHOKUCTBIX OaKTepuil, HCCIIEOBAaHUE X
AKTUBHOCTW.

Mukpoopranu3mel B arpoOuoTexHoaoruu. IcKycCTBEHHBIE aCCOIUAIINY PACTCHUN
¢ Mukpoopranuzmamu. MccrnenoBarenbckas padota «Beiaenenue 6akTepuil MOJIe3HBIX
IJT paCTCHUI.

3. Jykapuomuueckue opzanusmvl 6 OuomexHo0cuu (njiecHegvie 2puobl,
opoxcacu, 6ooopocau) (12 uacos)

[1necHeBbIe TPUOBI MPOTYIIEHTH OMOJIOTMYECKH AKTUBHBIX BEIIECTB.

OOmiast xapakTEepUCTHKA APOXOKEH caxapoMuileToB. McTopus uCmonb30BaHUS
JPOXKEN B TPATUIIMOHHON OMOTEXHOJIOTHH. TEXHOJIOTUN BUHOIETHUS U XJICOOTICUCHUS,
CHeIMaIn3upOBaHHBIE pachl JIpoxokend. MeTtabonusm nposxoked. Peakmus cnupToBOTrO
opoxenusi. Jlabopatopnas pabora «llogcuer kieTok nposxoked B kamepe [opsieBay.
JlaboparopHas pabora «OOHapyKeHHE MPOJAYKTOB CIIUPTOBOTO OPOKEHUS: ITHUIOBOTO
CIiUpTa M YrJeKucioro raza». [lomydeHue BTOPHYHBIX META0OJMTOB B JPOAGKAX.
JIposxoKu Kak MpoaylieHThl OnoToriuB. [TomydeHue 1eaeBbix OEIKOB B IPOXKIKAX.

Oco0EHHOCTH BEr€TaTUBHOTO U TOJOBOTO Pa3MHOXKEHHS y JIPOXKKEH, 3HAUCHUE
M3YyYCHHS] MHUTO3a W LUTOKWMHE3a I ONTUMH3alHUH MPOILIECCOB KYJbTHUBUPOBAHUS
JIPOMKEBBIX MITAMMOB, TOHUMAHUS MPUYUH TATOTEHHOCTH JAPOAOKEH U TpuOOB, TOUCKA
MUIIIEHEH (YHTHIMAOB M pa3pabOTKM HOBBIX JIEKAPCTBEHHBIX  IMPEMapaToB.
Jlabopatopnas pabGota «HaOmroneHue  pasMHOXKEHUS — JIPOXOKEBBIX — KJIETOK».
[IpakTuueckas padorta «llosyuenue TBopora U kedupa Ha OCHOBE MOJIOYHOKHUCIIBIX
O0aktepuit». [lpakTudeckass padota «OCHOBHBIE BHJBl KBaca W UX XapaKTEPUCTUKA
«JIpo’X>KM M MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSEMbIE ISl TPOU3BOJICTBA KBacay.
[Ipaktuueckas pabora «CpaBHUTENBHBIA aHAIM3 PAa3BUTHUS JNPOXOKEH B a’pOOHBIX U
aHa’POOHBIX ycnmoBusix». I[lpaktuueckas pabora «MeToapl OIEHKH CBOMCTB



XJIeOOIEeKapHbIX Jpoxokeld. OCOOEHHOCTH NPUMEHEHHUS! NPECCOBAHHBIX, CYLIEHBIX U
MHCTaHTHBIX Apoxoken». MccnenoBatensckas padota «BausHue (QU3NKO-XUMHYECKHX
(bakTOpoB Ha KayecTBO OMOTEXHOJOTHMYECKON MpoayKuuu (kKBac, kedup, cobip, xi1ed u
Ip.)».

Bonopocnu — nepcnekTUBHBIM OOBEKT sl IPOM3BOJCTBA O€IKa U yIIeBOJOB.
buoTtexHonornueckue MeTo/ibl OUYUCTKU TBEPABIX, XKUAKUX OTXOAOB M ra3z000pa3HbIX
OTX0J0B MNpou3BoACTB. CTouHble BOABI. CXEeMbl OYMCTKH. BHOQUIBTPBI, a’pOTEHKH,
METAaHTEHKH, OKCUTEHKHU. AKTUBHBIM WJI W BXOJAIIME B HEro MHUKPOOPTaHU3MBI.
Hcnonp3oBaHue BOAOpOCTE B OYMCTKE CTOYHBIX BoA. MccnemoBarenbckasi pabota
«Bnusnue ¢pusnko-xumuueckux ¢pakropoB Ha pocT Bogopocau (Chlorella vulgaris)».

4. Hacneocmeennasn ungopmavusn (8 uacos)

HacnencTBeHHOCTh M1 IBMEHYMBOCTD — OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB.
N3menunBocth. Buawsl usmenuuBocTh. Ilpaktudeckas pabora «MoaudukanyuoHHas
M3MEHYUBOCTh (JIUCThSI, UTOJIKHU C OJTHOTO JIEPEBA)».

['en — MarepuanbHbIi HOCHUTENb HACJIEACTBEHHOCTH W HU3MEHYMBOCTH.
HyxnenHoBeie kucioTel. JIokanu3anus r€HETUYECKOrO0 Marepuasna B KieTke. JleneHue
kietok. Permmmkanus JIHK. OcHoBHas qorMa MosIeKyIspHOUM Onosioruu. TpaHCKPUTIITHSL.
Tpancnauus. Mytanuu. IIpaktudeckas padota «['eH — HHCTPYKIMS MO COOpPKE KIETKU
(Ha Oucepe uimm KOHCTpykTOope)». IlpakThmueckas padora «MyTtaius Ha OyTtepOpoae
(J1r000¥ 00BEKT M3 mpeAblayIlel paboThl, e U3MEHEHHWE WHCTPYKIMU TpPUBEIET K
M3MEHEHHIO BHEIIHETO BHUIa O0BEKTA)).

5. Bupyconocus. (6 uacos)

[TonoxeHue BUPYCOB B CHCTEME OPraHUYECKOro Mupa. CTpykTypa U XUMHAYECKHMA
coctaB BupycoB. Kiaccudukamus BupycoB. Pemnponykius BupycoB. I[Ipocmotp
JOKYMEHTAIBHOTO (PriibMa O BUpycax.

Bupycsl - Bo30ynurenu nHdekmonubix 0one3neil. OnkoBupychol. bakrepuodaru:
CTpO€HHE, CBOWCTBa, mNpuMmeHeHue. IIpakTtuueckass pabota. «MeTon pa3BeneHHID)
[Ipaktuueckas pabdora. « TutpoBanue 6akrepruodaroy.

buonoruueckue MeTop1 60pbOBI C BUPYCAMHU.

6. I'ennasn unicenepusn u ouomexmoaozuu. (8 uacos)

OcHoBbl reHHOU uHXXeHepuu. Bektopa. Cnernuduueckue GpepMeHTbl OakTepuil.
[IpakTrueckass pabora «DHIOOHYKJIEa3bl pecTpUKUUU (paboTa € HYKICOTHIHBIMU
MOCJIEA0BaTEILHOCTSAMU Ha Oymare).

buotexHomornu nmpoayKiuu O6€IKOB B OAKTEPHAIBHBIX KyJIbTypax. JlocTikeHus
TeHHOW WH)KEHEPUU U OMOTEXHOJIOTHUH.

CRISPR/Cas — cucrema aganTUBHOTO HMMMYHHTETa OakTepuil U apxeil.



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

I'MO. Metoas! nosryuenust ' MO. Urpa-guckyccust «Bemrpaii rpaHT Ha CO3/1aHHE
I'MO».

7. bBuomexnonozuu 6 rxcueomuosoocmee (8 uacos)

JlomecTuKalys OCHOBHBIE JIOMAlTHUE KUBOTHBIE; COBPEMEHHBIE IKCIIEPUMEHTAX
M0 JOMECTUKAIIMU KUBOTHBIX (JUCUIA, HOPKA U JIPp. — SKCIEPUMEHThl HAYYHOU HIKOJIbI
akajgemuka bensena). [uckyccus «J/lomecTukanusi, Bce JIM pacTEHUs U >KUBOTHBIC,
KOTOPBIE JKUBYT PAJIOM C YEJIOBEKOM UM OJOMAIIHUBAOTCA? MOXKHO JIM CUUTATH
TapakaHa OJIOMAIIHEHHBIM >KUBOTHBIM 7).

CoBpeMeHHbIE METOABl B JKHBOTHOBOJICTBE: TPAHCIIAHTAIUS SMOPHOHOB,
XUMEPHbIE  KMBOTHbIE, KJIOHHMpoBaHue. [Ipaktuueckas pabGora «Meroauka
KJIOHUPOBaHUsI (MOJIeIMpOBaHKE Ha Oymare).

OcHOBHBIE 00JIE3HU JKMBOTHBIX W POJb MATOTCHHBIX MHUKPOOPTAaHU3MOB U
Mapa3uTOB B Pa3BUTUM 3a00JICBAaHUM JOMAIITHUX )KMBOTHBIX M1 OCHOBHBIX MepaxX 00phOBI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me KUBOTHBIX. [lonoxxkurensHoe
1 M000YHOE (OTPHIIATEILHOE) BO3ICUCTBUU aHTUOMOTHUKOB HA OPTaHU3M B XO/I€ JICUCHUS
KUBOTHBIX; IIEIM W 3a7a4¥ BETepUHAPUHU. BHOTEXHOJIOTHS KOPMOBBIX IpEnapaTos.
[IpakTyeckas padora «CocTaBieHue parioHa MUTaHUS )KUBOTHOTO, pacuyeT pacxojioB
Ha cojaepxkanuey. MHccienoBatenbckas pabota «OrlleHKa KayecTBa MOJIOYHOM
POTYKITUN.

8. bBuomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHbIe MeTonbl cenekuuu. [ubpumuzamus. Dopmbel ordopa. OCHOBHBIC
HAIPaBJICHUS CEJICKINH: YIYUYIICHUE YPOKAWHOCTH, YCTOMUYMBOCTH K OMOTUYECKUM U
abmotuueckum (paktopam. [Ipaktuueckas padota «Bripamubaem ropox. Kak nposectu
CKpEILIUBAHUE Y TOPOXA.

OCHOBHBIE TMOJXO/bl CEJIEKIMA U OMOTEXHOJOTUM KYJIbTYPHBIX PaCTEHUH,
I'mOpuauzanus, oTnaneHHas TUOpPUAM3ALUA, HCKYCCTBEHHBI OTOOp, TIe€Tepo3HC,
TpaHchopMalysi, MyTareHe3, TeHeTHUeCcKoe pefakTtupoBaHue). Mcropus cenexkiuu B
Poccun u mupe, uctopust pa3BuTHs BaXXHENIINX COPTOB KYJIBTYPHBIX PACTEHUM.

Kak yenoBek MoxeT MOAUPHUITUPOBATH pacTeHus? [ 'eHHast HXEHepUst paCTCHUIN:
Uro Takoe reHeTMyecKas WHXEHEpHUs pacTeHHi. TpaHCreHHble pacTeHus. Meromsl
nosryueHusi. OOpa3zoBaHue OMyXxoJiel y pacteHuid. ArpobakTepuaibHas TpaHCchOpMaLUs:
Ti-mazMusl. I'ensr T-JIHK. MonekynspHO-TeHETUUECKHE MEXaHU3MBI
Tpanchopmanu. ['eHeTnueckoe pemaktupoBaHue. COBpEeMEHHbIE TMOIXOIbl U
JIOCTIDKEHUSI TEHETHYEeCKOTro peaakTupoBaHusi pacteHui. [Ipaktuueckass pabora
«I"enomMHBIE HOXHUIIBI (MOeMpoBanue paboTel cuctembl CRISP-Cas).

Ecte mu xu3Hp B mpoOupke? buOTeXHONOTHS KyJIbTYPHBIX pacTEHUM.



UccnenoBarenbckass pabora «BeIpamuBaHue pacTeHHid B TpoOupke (MOXKHO
BOCITOJIB30BaThCA PE3YJNbTATAMHM MPEABIAYIIMX 3KCIEPUMEHTOB IO COCTaBJIEHUIO
MUATATEIbHBIX PACTBOPOB ISl PACTEHUI )».

Monyiab «MoJiekyJIsipHble OCHOBBI (pM3H0J10THH U dapmakoJorum» 9 Kiacc
(68 yacoB)

1. @u3uonozuueckasn xumus. (20 uacoes)

Brenenue. buorennsie anementol: opraHorensl: O, C, N, H. AktuBHbIe (HOPMBI
KHUCIIOPOJIA, UX MOJIyYEHHUE, HEUTPAITA3ALIUSL.

MakpoaJieMeHTBI: TIPOIIEHT COJIEPKaHUsI B OpPTaHW3MeE, BBIMOJHsIEMas (QYyHKIIHS,
cojepkaHue B mpoaykrax nuranus. Ca2+ - cBA3BIBAONIME OEJIKHU, JEIOHUPOBAHHE
KQJIBLIUS, PETYJIALMSA YPOBHS KaJbLIMsl B OpraHU3Me: TOPMOHBI ITO4YeK. Mg — CTpOoeHHe
xJopoduiia, €ro akTUBAIMS COJTHEUHOM SHEPrHUeH.

MUKpO3JIeMEHTBI: B KaKMX MOJIEKyJaX COJep)KaTcsi, BBIMOJIHsAEMas (DYHKIIUS,
colepkaHue B NMpoaykrax nutanus. [lociencTBus nepeao3upoBKU MUKPOIJIEMEHTaMU.
Fe — ycBauBaeMble THUIIBI COECIMHEHHUM Keje3a. [eMonmpoTrenHbl, TE€MOLHMAaHUH,
nutoxpoMbl. Cu — yCBOEHHME W TpaHCHIOPT Meau. benku, colepxauue Meab.
[Tatonornueckue cuaApoMbl Menke u BunbcoHa, cBsi3aHHBIE C METAOOTU3MOM METH.

Tokcuunbie amemeHThl llepuogmueckor cucTeMbl UL OpraHu3Ma. BiusHue
HEJIOCTaTKAa MAaKpO U MUKPOZJIEMEHTOB Ha KHBBIE OPTaHU3MBI.

UccnenoBarenbckas  padora  «KomnuecTBeHHass ~— oIleHKa  COJEpKaHUS
MHKPOS3JIEMEHTOB WJIM BATAMUHOB B MUILEBBIX TPOAYKTAX)

Kupsi. 3aboneBanus 4enoBeKa, CBA3aHHBIC C HAPYIICHUSIMHU KUPOBOTO OOMEHa.
Jucnunuaemun.

VYrneBonbl. 3a00JieBaHMs 4YEJIOBEKa, CBA3aHHBIC C HAPYIIECHUSMH YTIIEBOJIHOTO
obmena. CaxapHblil 1uader.

benku. Ctpoenue. 3a00sieBaHMs YEIOBEKA, CBA3aHHBIEC C HAPYILLIEHUSAMH OEITKOBOTO
obmena. @ynkiuu 6enkoB. epmentsl. Mexanusm aeiictBus. Kiaceol pepMeHTaTUBHBIX
peakiuii. Kodepmentsl. Ilpaktuyeckoe 3ansarue «KauecTBEeHHbIE peaklUM Ha
opraHu4eckue MoJieKyJbel». Ilpaktudyeckoe 3ansatue «JleHatypamusi  OeTKOB»
[Ipaktnueckoe 3anstue «M3yyeHne akTUBHOCTH aMHJIA3bD».

BurtamuHsbl xupopactBopumMsble, BogopacTtBopuMsble. [IpeBpalienue BUTaMUHOB B
aKTUBHBIE (POPMBI KOPEPMEHTOB. ABUTAMUHO3BI.

OCHOBHBIC THUIIBI METa0OJUUYECKUX peakiui. buosHepreTueckue MpPOIECCHI.
I'mukonuiz. Hukn KpeGca. Llens nepenoca 35ekTpoHOB. OKHUCIEHUE KUPHBIX KUCIOT.
Karabamusm amuHokucnor. I'mokoHeoreHe3. CHHTE3 yIJIEBOJOB, OEIKOB, MHUPOB.
Merabonutnueckue 3abosneBanus. Ilpaktmueckoe 3aHstue «PemreHne 3amad  Ha
HEPTETUYECCKUN OOMEH.

Knerka. [lonsatue memOpanbl. OyHkimn memMOpan. Buasl TpaHcnopTa B KJIETKY.



MemOpanHble  opraHoujbpl. 3a00je€BaHUs CBSI3aHHBIE C HapylleHHeM paloThI
MEMOpaHHBIX OpraHesul, OOJE3HW HAKOIICHUs. THIMBI KOHTAKTOB MEXAY KIETKaMHU.
3HaueHUE MEXKJIETOYHOM KOMMYHHUKALMU NOJsl 37J0pOBbsl opraHusma. lIpakTuueckoe
3aHsaTHE «/{nanu3 (kaetouka Tpayoe)y.

Snpo. VYpoBHM  yMAaKOBKM  XpOMaThHA. XPOMOCOMHBIE  TEPPUTOPHH.
HememOpaHHBIE OpraHOHIBL.

2. Moanekynapnaa ouonozus. (20 uacos)

OcCHOBHBIEC BEXH PA3BUTHUS MOJICKYJIIPHOW OUOIOTHH.

HyxnennoBsie kucnotsl. OCHOBHBIE IPUHITUIIBI cTpoeHus. [IpakTudeckas padora
«Boinenenne JIHK u3 OGanana». Ilpaktuueckass pabora «Mogens JAHK-opurammy.
[IpakTuyeckas pabora «Omnpenenenue kadectBa mnpemnaparoB JHK ¢ momorisio
criektpodoroMeTpun» (IIpU HATUIUU 000PYAOBAHUA).

Martpuunble CMHTE3bl. Pernukaiius — oCHOBa KJIETOYHOTO JefieHus. [IpuHIumbI
perukanuu. [Ipaktudeckas pabora «PermkaTuBHas MaliuHa (UTpa-IeMOHCTPAIINS )».
[Tpaktuueckas padota «I1L[P (Mogens ammudukanys Ha Gymare)y.

Mytanuu. Yto Bei3biBaeT u3MeHenus B crpoennu [IHK. [Ipunnuns! penapanuu.

Tpanckpunius. [Ipaktudeckas padbora «Cuaa mpoMoTopay.

['enetnueckuit kon. Ilpaktuueckas pabora «PermeHue 3amady Ha TEHETUYECKUM
ko Tpancmsius. [Ipaktuyeckas padora «DoaauHr GENKOBY.

Opranuzanusi TeHoMa BUPYCOB [IpOTHBOBUPYCHBIE CpEACTBA, MEXaHU3MBI HX
JIEUCTBUS.

Opranmzarusi  reHoma  Oaktepuii  AHTHOaKTEepUATbHBIC npenaparsl.
UccnenoBatenbckas padota «PacnpocTpanenrne aHTHOMOTHKOPE3UCTEHTHBIX OAKTEPHiN»

Opranuzanusi reHoma sykapuoT ['eHomHoe pemaktupoBanue. IIpakThueckas
pabora «PaboTta B cOBpeMEHHBIX TeHeThuuecknx 0azax maHHbIX. [IpoBeaenue In silico
aHaJM3a MoCJIeI0BATENIBHOCTEN TEHOBY.

3. @apmaxkonozus (28 uacos)

[TonsiTne o nekapcrBax. IIpUHIMIBI TOAX0AAa K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Meronbl. MccnenoBarenbckas paboTra «KCIEPUMEHTHI IO
ONPEIEIEHUI0 TOKCHYHOCTH BEIIECTB HA APTEMUTUSX).

[Tyt BBenenus JIC. @apMakOKHUHETHKA JIEKAPCTBEHHBIX BellecTB. BcackiBaHue
(a0copOumst) nekapctB. OCHOBHBIE MEXAHU3MbI BCAChIBaHUA. TpaHCIIOPT JIEKAPCTBEHHBIX
BewecTB. ['eHbl u 6enku nepBoil ¢as3sl Ouorpancopmanuu. [yt BeIBEAEHUS T€KAPCTB
M3 opraHu3ma. OKcKkpeuuss H dnuMuHaIMsA. [eHsl u  Oenku  BTOpoil (a3l
ouotpanchopmarmu. dapmakonunamuika. ['maBHoe U ToOOYHOE, PE30pPOTHBHOE U
MECTHOE, MPSAMOE, HEMIPSIMOE U pe(IIEKTOpHOE IeHCTBUE.

Bunpl B3aumonerictBus yiekapcTB. CHHEPIU3M M aHTarOHW3M IIPU COBMECTHOM



JNENCTBUU JIEKAPCTBEHHBIX BEIIECTB, UX PA3HOBUIHOCTH.

TpancMeMOpaHHbIM CUTHAIUHT. THIBI KIETOYHBIX PELENnTOpoB. MeMOpaHHBIE:
MOHHBIE KaHaJIbl, KaTAIUTUYECKUE U COMpsDKeHHbIE ¢ G-OenkamMu; BHYTPHUKJIETOYHBIE:
LATOIIA3MAaTUYECKUE U siIepHbIE. MeXaHU3MBbI JIMTaHI-PELENITOPHOTO B3aUMOJECHCTBHS.
CenekTUBHOCTh (M30MPATETBLHOCTH) JEUCTBUS, CBSI3b «XUMHUYECKas CTPYKTypa —
(dapmakonoruyeckas akTUBHOCTh BEIIECTBY.

DapMaKOIOTHYECKOW MOAYJISLMU CUHANITUYECKOW XOJMHEPTUYECKON IEpeHaayu.
MonekynspHblii  MeXaHU3M JAeHCTBUS U (apMakKoJIOTHYecKue CBOMCTBa M-
XOJIMHOOJIOKATOPOB, TaHTIM00JI0KaTOPOB 51 Kypapeno100HbIX CPEICTB.
@apMaKkoJIOTMYECKast  peryjsilus  aKTMBHOCTH  AJPEHEPIMYECKOr0  CHHAIICA.
AJZIpEHOMUMETUKH, aJAPEHOOJIOKATOPHI, CcUMIATONUTUKHU. [IpakTuueckas pabota
«BrnusHMe apeHaIMHa Ha CEPJICUHbIEe COKpaIlleHHs (MporpaMMHOE 00eCTIieYeHNE).

MounekyinsipHass (apMakoJoTusi aHTHAUIEPTHMUYECKUX CpeacTB. ['mcTamMuHOBBIE
pEeUEenTOphl: THUIbI, MOJEKyJspHas opraHuzanus. CtaOuian3aTopbl MEMOpaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIA MEXaHU3M JIEUCTBUSI, 0COOEHHOCTH KIMHUYECKOTO MPUMEHEHNUS,
TOYKH TIPUIIOKECHUS JCHUCTBUS HHTUOUTOPOB JIUTIUIHBIX MEUATOPOB.

MexaHnu3M AEUCTBUS U NMPUMEHEHUE MPENapaToB, CTUMYJIUPYIOLMIUX MPOLECCHI
MMyHUATETa. DPapMaAKOJIOTUYECKAsT XapaKTEPUCTHUKA WHTEPJICUKUHOB: IIOJyYEHHUE,
MEXaHM3M JIeUCTBUSI, TpuMeHeHne. OCHOBBI MaTO(PU3HOJIOTHU OCTPO(da30BOTO OTBETA,
MeInanus BocnaieHus. MoJIeKyIsIpHbIA MEXaHU3M NPOTUBOBOCHAIUTEIBHOTO IEVUCTBUSA
[IFOKOKOPTUKOCTEPOUIOB,  HECTEPOMAHBIX  MPOTUBOBOCHAIMUTENBHBIX  CPENCTB.
[IpakTruueckas padota «['ucTonornyeckue npenaparbl UMMYHHOU CHCTEMBD».

[ToHsiTHE O HapKO3€ W HAPKO3HBIX Ipernaparax. KileTOuHbli M1 HEPBHBIA HAPKO3.
dapMakoJOru4YecKass XapaKTepUCTUKA OTACJIBbHBIX TIPYNI HApPKO3HBIX CPEJNCTB.
[TocnenoBarenbHOCTh ACHCTBUS HA IEHTpalbHyIO cuctemy. [Ipaktuueckas pabota
«l'ucronornueckue npernapaTbl HEPBHOM CUCTEMBDY.

®duznonornyeckuii coH; ¢a3zpl cHa. Buasl Hapymenuid cHa Ilonsitue o
MEIUKAMEHTO3HOM CHE U CHOTBOPHBIX NpenapaTtax (TMMHOTHUKAX).

MousnekynsipHble acneKkTbl Houuienuuu. OnuarHble PEuenTopbl, HX THIIHL.
DHkehanuHbl U SHAOP(UHBI - SHIOTCHHBIE JIMTAH bl OMMATHBIX PEIENTOPOB.

AHTUIICUXOTHUYECKOE JEHCTBUE, BIUSHUE HA (QYHKIUIO SKCTpANUpPaMUIHOM
CUCTEMBI, YMOLIMOHAIBHYIO c(epy, PBOTHBIA IEHTP, apTEepHAIbHOE JaBlIEHUE, LIEHTP
TepMOpETYJILUU. MOJIEKYJISIpHbIE MEXAHU3MBI JEUCTBUSI HEUPOJICIITUKOB, BIUSIHUE HA
no(gaMUHOBBIE, CEPOTOHUHOBBIE, aJIPEHO- U TUCTAMUHOBBIE PELENTOPHI, UX JEHCTBUE HA
KJIETOYHbIE MeMOpaHbl, Ha JETMOHMPOBAHUE TKAHEBBIX MOHOAMHUHOB. lloTeHiman-
3aBUCUMbIE HATPUEBbIE KAHAJIBI KAK MUILIEHH JEHCTBUS MECTHBIX aHECTETUKOB. CIOCOOBI
WHTUOMPOBAHUS MTOTEHITUAT-3aBUCUMBIX HATPUEBBIX KAHAJIOB MECTHBIMU aHECTETHUKAMU.
[Ipaktuueckass pabdota «Kapra oskcnpeccun H0()aMHHOBBIX U CEPOTOHUHOBBIX
perenTopoB B Mo3re MblIlei». MccienoBarenbckas padota «IloBegeHueckne TecTol Ha



peiokax Danio rario. Csetyio-TeMHass Kamepa». MccienoBarenbckas paboTa
«IToBenenueckue TecThl Ha ppiOKax Danio rario. OTkpbITOE Mose». MccnenoBaTenbekast
pabora «IloBeneHueckue TecThl Ha prIOKax Danio rario. CTaifHOE TOBEIECHUEY.

Moayab «MoJiekyJIsipHbIe OCHOBBI ceieknum» 9 kiace (68 yaca)
1. Monaexkyaapunasa ouonozus. (20 uacos)

OcCHOBHBIE BE€XH Pa3BUTHUSI MOJIEKYJIAPHON OMOJIOTHH.

HyxneunoBsie kucnotsl. OCHOBHBIE IPUHIUIIBI cTpoeHusd. [IpakTudeckas padora
«Boigenenne JIHK u3 OGanana». Ilpaktuueckas pabora «Mogens JIHK-opuramm.
[IpakTnueckass pabota «Omnpenenenue kadectBa mnpenapatoB JHK ¢ momomsio
creKTpodoTOMETpUn» (MPU HATUIUHU 000PYIOBAHMUS).

Martpuunble cUHTE3bl. Penmnmkaius — OCHOBa KJIETOYHOro JeneHus. [IpuHIumel
perunkanuu. [Ipaktudeckas padota «PennukaruBHas mammHa (Urpa-AaeMOHCTPALNS ).
[Ipaktuueckas padora «I1LP (Mogens ammudukanus Ha Gymare)y.

Mytanuu. Yto Bei3biBaeT u3MeHenus B crpoennu JIHK. [Ipuniunel penapamumu.

Tpauckpunuus. [Ipaktuyeckas padora «Cuina mpoMoTOpay.

['enernueckuit koa. [lpaktuueckas pabora «PemieHue 3amad Ha TEHETUYECKHMA
ko Tpancismus. [Ipaktuueckas padora « DosauHT OEITKOBY.

Opranuzaiusi reHoma BUPYCOB IIpOoTHBOBHpYCHBIE CpeICTBa, MEXaHU3MbI HMX
JEUCTBUSL.

Opranuzanusi  reHoma  Oaktepuil ~ AHTuUOaKTepUaIbHBIC npenaparsl.
UccnenoBarenbckas padbota «PacnpocTpaneHre aHTHOMOTUKOPE3UCTEHTHBIX OAKTEPHil»
Opranuzanus reHoMa sykapuoT ['eHomMHOe penaktupoBanue. llpaktuueckas pabota
«PaboTta B cOBpeMEHHBIX TeHETHYEeCKUX 0azax maHHbIX. [IpoBenenue In silico anammza
[I0CJIEIOBATEIBHOCTEN TEHOBY.

2. Monekynaphuie ocnoewt cenemuxu (20 uacos)

[Ipenmer renetuku. Kparkas uUCTOpUST  pa3BUTUS  TPEACTABICHHUS O
HACJIEICTBEHHOCTH.

OT rena K Opu3HaKy: KaK packpacuth kota. Yto Takoe npusHak? [IyTe OT reHa o
npu3zHaka. Myrtanuu. Asmend. ['eTepo3urorsl U TOMO3UTOTHL. JIOMUHAHTHBIE H
peueccuBHble anmnenu. PoneBas wurpa «Amenn». HcciienoBatenbCKuil  ITPOEKT
MyTtarennbie (GaKTOPBHI.

['ensl cTposAT opraHu3M. BkirodeHue W BBIKIIIOUEHHE OOJIbIIOro Habopa reHOB.
Kax kneTku noHuMaroT, Kakue reHbl 10JKHbBI padoTathk. PoneBas urpa « Cyap0a KIeTKI.
I'ensi-nepeximouatenu. [IpakTruueckoe 3a1anue « ATTOPUTMBI JIS1 KJIETOK.

JIucKpeTHOE HacieAOBaHWE MNPHU3HAKOB. 3aKOHbI MeHJENs: OJUH TeH - OJIMH
npu3Hak. CxeMa CKpeniuBaHusi. 3aKOoH €AMHO00pa3us THOPUIOB MEPBOTO MOKOJICHUS.
[Ipaktuueckoe 3amanue «EnuHooOpasue MepBOTO MOKOJICHHS». 3aKOH paclIeruieHUs



IIpU3HaKa BO BTOPOM IOKosieHMM. IIpaktnueckoe 3amaHue «PaciiermieHne BO BTOPOM
nokosieHun». MccnenoBarenbekuil NpoeKT «3akoHsbl I'. MeHIens B 3KCIIEpUMEHTE.

3akoHbl MeHzensi: HECKOJbKO T'€HOB - HECKOJBKO MpHU3HAKoB. [lurubGpumHoe
ckpemnBanue. HesaBucumoe pacxoxxaeHue xpomocom. IIpaktnueckoe 3amanue
«Pemerka Ilenneray. CrenueHHoe Hacaea0BaHUE.

B3aumopeiictBue reHoB. AnienbHOE M HeaulesbHoe. [IpakThueckoe 3aHsTHE
«B3auMonelicTBrs TeHOB (MOJEIMPOBAHUE CUHTE3a U TPAHCIIOPTA IUTMEHTA B KJIETKY )»

Omnpenenenue nosna. I[TonoBeie xpoMocoMel. Camilsl U caMkd. Biusinue ¢pakTopos
OKpyXawuien cpeapl. XpOMOCOMHOE ompeaeneHue 1moJa. [looBble XPOMOCOMBL.
[Ipaktnueckoe 3amanue «HacnenoBanmwe, cuersieHHoe ¢ mojgom». [Ipobiema
JOTIOJIHUTENIBHOU X-XPOMOCOMBI Y KEHIIUH. TPEXIBETHBIE KOLIKH.

3. Monekynapuvie ocHoéwvl cenexkuyuu (28 uacoes)

['enbl B monysAnusax: BeJMKoe paBHoBecue. [lonymnsanusa. YacToTel BCTpeyaeMoCTH
Mpu3HaKa u amiens. YpaBHeHue Xapau-BaiinOepra. [Ipaktuueckoe 3aganue «HacTtoTsl
ajseneil, TeHOTHNOB W  (GeHOoTUnoBy». MccinegoBaTenbcKuii MPOEKT  «AHaMM3
T€HETUYECKON CTPYKTYphI NOMYJIAINK (HAa OCHOBE 3aK0oHa Xapau-BaitHbepra)y.

[Tonynsauuu MEHSIOTCS: YMCIEHHOCTh, MUTpalusi U BbIOOp cymnpyra. dakTopsl,
KOTOpbIE€ BBIBOJAT TNOMYJSLMIO W3 paBHOBecus Xapau-BaitnOepra. UucineHHocTsb
nonyysiiuu.  PoneBass urpa  «Oddext ocHoBatens». PoneBas wurpa  «Oddekt
OyTBIJIOUHOTO TopJblKay. [peid reHoB. Myrauun. HecmydaitHoe ckpelivBaHUeE.
Nzonsmus.

[Tonmynsauuu  MEHSAIOTCS:  €CTECTBEHHBIM  0TOOpP. MexaHusm  JelcTBUS
ecTecTBeHHOTO 0TOOpa. [[Brkymmmit oT60p. PoneBas urpa «EctecTBeHHBIN OTOOPY.

MoaudukarronHas M3MEHYUBOCTb. Craructuyeckue O0COOEHHOCTH
MO U (DHKAIIMOHHOM M3MEHUYMBOCTH. VccnenoBarenbekue padoTel «MoaubukaimoHHas
W3MEHYMBOCTh PACTEHHI B MPEIEIIaX BALIEr0 MECTA )KUTEIbCTBAY.

HacnenoBanne KOJNMYECTBEHHBIX MPHU3HAKOB. KOJIMYECTBEHHBIE NPU3HAKM.
CpenoBast u3MeHUMBOCTH Npu3Haka. Koadgdunment nacnenyemoctu rpuzHaka. OTBET Ha
otOop. Ilomck reHOB KOMMYECTBEHHBIX NpU3HAKOB. OIHOHYKJICOTHIHBIC BapHUAHTHI
reroB. JIHK-uumn. IloTHOreHOMHBINM aHAIU3 aCCOLMAIIUMN.

«Owmby Han renomoMm. [loctrenomuas spa. OOpaTHasi reHeTuka. « OMHKCHBIE»
uccnenoBanus. [Iporeom, Mmetabosiom. [IpakTudeckoe 3aganue « ATpOHOMBD.

JlomecTukalyss U LEHTPbl TE€HETUYECKOro pasHooOpasus. Iloucku pacteHuii c
«XOpOIIMMUY» TPU3HAKAMU JUIsI 4YesoBeKa. [IeHTphl TeHEeTHYEeCKOro pa3HOooOpa3usl.
Huxonait iBanosuu BaBuio. Cenekiusi. KoMOuHaIimonHass 1 ruOpuaHasi CeIeKIus.
I'erepo3uc. Ilpaktuueckoe 3amanue «l OMOJOTMYECKHE PSAbl  HACJIEICTBEHHOU
M3MEHUYUBOCTH.

CoxpaHuTh U U3Yy4UTh T€HBI, YTOOBI MEHATH Oynymiee. Kak mpaBUIbHO XpaHUTH



reibl. Kommekumn reHeTMueckux  pecypcoB  pacteHuil.  Ilpaktukym — u/mimm
HCCIIEIOBATENIbCKUI TPOEKT «MeTopl KyJIbTUBHPOBAHHUS In Vitro AJisi COXpaHEHUs
IF€HETUYECKUX PECYPCOB PACTEHUN U U1 YCKOPEHHOU CEJIEKLIM.

['eneTnyeckue NIEHTpPbl B HameW crpaHe. [7€ 3aHUMAKOTCS TEHETUKOW W
T€HOMMKOM JUISL HYK]I CEJIbCKOIO XO35MCTBA.



IINTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHUSI KYPCA BHEYPOUHOU JESTEJBHOCTH

3aHsATHS B paMKax MpPOrpaMMbl HAmNpaBiieHbl Ha OOECHEYEHUE JAOCTHKECHUS
IIKOJbHUKAMU  CJICAYIOIIMX  JUYHOCTHBIX, METANpeAMETHBIX W  IPEAMETHBIX
00pa3oBaTEIbHBIX PE3yJIHTATOB.

JInyHOCTHBIE pe3yJIbTaThl:

B cghepe epasicoanckoeo eocnumanus. TOTOBHOCTh K  KOHCTPYKTHBHOM
COBMECTHOM JIESITEIbHOCTH IIPH BBITIOJIHEHUU UCCIEA0BAHUN U MPOEKTOB, CTPEMIICHUE K
B3aMMOIIOHUMAaHUIO ¥ B3aUMOIIOMOIIIH.

B cgpepe nampuomuuecrkozo socnumanusi; OTHOIICHUE K OMOJIOTHH KaK K BaKHOM
COCTABJISIIOLIEH KYyJIbTYphl, TOPAOCTh 3a BKJIAJ POCCHUICKUX M COBETCKHUX YUYEHBIX B
pa3BUTHE MUPOBOM OHMOJIOTUYECKON HAYKH.

B cgepe Oyxosno-mpascmeenno2o ocnumaHnus: TOTOBHOCTH OIICHHBATh
NOBEJACHUE M IOCTYNKUA C MO3UIMU HPABCTBEHHBIX HOPM K HOPM 3KOJOTMYECKOH
KYJIbTYPbI; IOHUMAaHUE 3HAYMMOCTH HPABCTBEHHOTO ACMEKTA JACSATEILHOCTH YeJIOBEKA B
MEIUIMHE U OMOJIOTHH.

B cgepe scmemuuecxkoco eocnumanus: TOHWUMAHUE pONM OWONOTHH B
(hOpMHUPOBAHUU SCTETUYECKON KYJIbTYPhI TUYHOCTH.

B cgepe uzuueckoco eocnumanus, GopmuposaHus Kyaibmypsbl 300p08bs U
IMOYUOHANbHO2O 01A20N0AYYUA: OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3/I0POBBIO U
YCTaHOBKA Ha 3/10pOBbIN 00pa3 )KU3HU (310pOBOE MUTAHUE, COOJIIOIEHNE TUTUEHUYECKUX
MpaBUJI U HOPM, COATAHCUPOBAHHBIN PEXXHUM 3aHITHHI U OTABIXA, PETYIspHAs (hU3uvecKas
AKTUBHOCTH); OCO3HAHKE TTOCIIC/ICTBUN U HETIPUSATUE BPEIHBIX MPUBBIYEK (YITOTpeOIeHUE
QJIKOTOJIs, HApKOTUKOB, KypeHHE) W WHBIX ¢GopM Bpeaa i (PU3NYECKOTO U
MICUXUYECKOTO 3J0POBBS; COOJIOJEHNE MpaBWi OE30MAaCHOCTH, B TOM YHCJIC HaBBIKU
0€30I1acHOT0 MOBEICHUS B MPUPOIHOM cpefie; chOPMUPOBAHHOCTh HaBBIKA pPeQIICKCUH,
yIpaBjieHHe COOCTBEHHBIM IMOLIMOHATILHBIM COCTOSTHUEM.

B cgepe mpyoosoco éocnumanus: akTUBHOE y4acTHE B PEIICHUU MPAKTHUECKUX
3amay (B paMKax CEMbH, IIKOJbI, TOPOjJa, Kpas) OMOJOTHUYECKOW MU IKOJIOTUYECKOU
HAIPaBJICHHOCTH, WHTEPEC K MPAKTHUYECKOMY H3Y4YEHHUIO Tpodeccuii, CBSI3aHHBIX C
OMOJIOTHEH.

B cgepe sKkonocuueckoco eocnumanus:  OpUEHTAIMS HA TMPUMEHEHUE
OMOJIOTHYECKHUX 3HAHUH MPHU PEIICHUH 3a/1a4 B 00JIaCTH OKPYKAIOIIEH Cpeibl; OCO3HAHUE
AKOJIOTMYECKUX MTPOOJIEM U MyTeH WX PEIICHUS; TOTOBHOCTh K YYaCTHIO B MPAKTUYECKOM
NEATEeIbHOCTU SKOJIOTMYECKON HaMpaBJICHHOCTH.

B cgepe nonumanus yemnocmu Hayumoco NO3HAHUA: OpPUCHTAIMA Ha
COBPEMEHHYI0 CHCTEMY HAy4HBIX TMPEACTaBIECHUNH 00 OCHOBHBIX OHMOJOTHYECKUX
3aKOHOMEPHOCTSX, B3aMMOCBS3SX 4YEJIOBEKAa C NPUPOJHOM M COLUUAIBHOW CPENOM;



NOHUMAaHUE PoJr OUOJIOTHYECKON HAyKH B (DOPMUPOBAHUM HAYYHOTO MHUPOBO33PEHHUS;
pa3BUTHE HAYYHOU JIFOOO3HATENLHOCTH, MHTEpECca K OMOJOTUYECKON HayKe, HABBHIKOB
HCCIIEI0BATENILCKOU JIESITETbHOCTH.

B cgepe aoanmayuu x uszsmensowuMcs ycioeusm CcOyuanbHou u NpupooHOuU
cpeovl. AaJieKBaTHas OILIEHKAa W3MEHSIOIIUXCA  YCJIOBHH; TMPUHATUE  PpEUICHUS
(MHAMBUAYAbHOE, B TPYMNINE) B HM3MEHSIOIMIMXCA YCIOBUSAX Ha OCHOBAHMM aHaIM3a
OuoJiorndeckor HHpopMaIuy; MJIaHUPOBAaHUE  JCHCTBHM B HOBOM  CUTYyalluU
Ha OCHOBAaHHMH 3HAHUI OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHbie pe3yJbTaThl:

B cghepe osnaoenus ynusepcanvuvimu yueOHbIMU NO3HABAMENbHOIMU OEUCTNEUIMU:
ba3oBbie JornuecKue JCHUCTBUSL:
® BBIABIATh M XapaKTEPU30BaTh CYIIECTBCHHBIC TMPU3HAKKA OHOJOTHYECKUX
00BEKTOB (SIBJICHUI);

® YCTAaHABIWBATHh CYIIECTBEHHBIM MPHU3HAK KJIACCH(PUKAIMHA OHUOJOTHUYECKUX
00BEKTOB (SIBJICHHH, MPOILIECCOB), OCHOBAaHMS Jisi OOOOIICHUS W CpaBHEHUS,
KpUTEPUU TIPOBOIUMOTO aHAJIH3a;

e C y4€TOM MPEUIOKCHHON OMOJOTHYECKON 3a/1a4il BBISIBISITH 3aKOHOMEPHOCTU U
MPOTHBOPEYHNST B paccMaTpuBaeMbiX (akTax W HAOMIONCHUSIX; TMpesiarath
KPUTEPUU /ISl BBISIBICHHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

® BBIABIATH JSUIUTHI HHPOPMAIUM, JAHHBIX, HEOOXOAMMBIX JIsi PEIICHUS
IMOCTaBJICHHOM 3a/1a4H;

® BBIABIATh TNPUINHHO-CICACTBEHHBIC CBS3M TMPU HM3YYCHUH OHOJIOTHYECKUX
SIBIICHUN W TIPOIIECCOB; JeJaTh BBIBOJBI C HCIIOJIB30BAHMEM JCTyKTHUBHBIX U
WHIYKTUBHBIX YMO3aK/IIOUEHUH, YMO3aKIIOUCHHUN TI0 aHAJIOTHUH, POPMYITUpPOBAThH
TUTIOTE3BI O B3aMMOCBSI3SIX;

® CaMOCTOSITEIBLHO BBIOMpaATh CIOCOO pelieHus yueOHOW OMOJOTHYECKON 3ajauu
(cpaBHHBATh HECKOJIBKO BApUAHTOB PEIICHUs, BEIOUpATh HAMOOJIEE MOAXOISIIIHIMA
C YU4ETOM CaMOCTOSTEIHHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbie nccienoBaTebcKre ACHCTBUS:

® WCIIOJBH30BaTh BOMPOCH! KaK UCCIIEIOBATEIHLCKUM HHCTPYMEHT TIO3HAHUS;

e (GopMynmHpOBaTh BOMPOCH, (UKCHPYIOIIHE PAa3pbIB MEXIy pEATbHBIM U
KEJIATeIbHBIM  COCTOSIHUEM  CUTyalWH, OO0BEKTa, W  CaMOCTOSITEIHHO
yCTaHaBIMBaTh UCKOMOE U JIaHHOE;

e (dopmupoBath  THMOTE3Y 00  UCTUHHOCTH  COOCTBEHHBIX  CYXKIICHUH,
apryMEHTHUPOBATh CBOIO MO3UIUIO, MHCHHE;

® TIPOBOJUTH MO CAMOCTOSTEIBHO COCTABIICHHOMY IUIaHy HaOJFOICHUE, HECIIOKHBIH
OMOJIOTMYECKH SKCIIEPUMEHT, HEOOJBIIIOE HCCICIOBAHUE TI0 YCTAHOBICHHUIO
0COOEHHOCTEH OMOJIOrHYECKOro 00beKTa (IIpoLecca) u3ydeHus,

® TIPUYMHHO-CJICJICTBCHHBIX CBSI3¢H M 3aBUCUMOCTEH OHOJOTHUYECKUX OOBEKTOB
MEXIy COOO0M;



OLICHUBATh HAa MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(MOpPMAIUIO, MOJIYYECHHYIO B
X0/J1e HAOJIIOICHHS U SKCIIEPUMEHTA;

CaMOCTOSTENIbHO (OPMYIUPOBATh OOOOLIEHUS W BBIBOJABI MO pe3yJbTaTaM
IPOBEIEHHOTO HAONIOACHUS, SKCIEPUMEHTA, BIAJAETh MHCTPYMEHTAMHU OLIEHKHU
JIOCTOBEPHOCTH MOJYUYEHHBIX BHIBOJIOB U 0000IIIEHUI;

MIPOTHO3UPOBATH BO3MOXKHOE TAJTbHEHIIIEE pa3BUTHE OMOJIOTHIECKUX MPOIIECCOB U
UX TIOCJIEJCTBUS B aHAJIOTHYHBIX WM CXOIHBIX CUTYyaIUsX, @ TAKXKE BBIJBUTATh
MIPEANOIOKEHNS 00 MX PA3BUTHH B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ nadopmanmeii:

NPUMEHATH Pa3InYHbIE METOJIbI, ”THCTPYMEHTHI U 3aIpOCHI TIPH MMOUCKE U 0TOOpE