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INOACHUTEJIbBHASA 3AIINCKA

AKTYyaJIbHOCTh M Ha3HauyeHue mporpammbl. [Iporpamma pazpaborana B
COOTBETCTBUM ¢ TpeOoBaHusIMU DenepalbHOTO rocyJapCTBEHHOTO 00pa30BaTEIBLHOTO
CTaHJapTa OCHOBHOTO 00miero oOpa3oBaHUs, OpPUEHTUPOBAHA Ha oOecreyeHue
UHAMBUIYAIBHBIX MOTPEOHOCTEN O0OyYarolMXCcsi M HalpaBieHa Ha JOCTUXKEHUE
IJIAaHUPYEMBIX Pe3yJIbTaTOB OCBOEHUS MPOTrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs C
y4eTOM BBIOOpAa YYaCTHUKAMH OOpa30BaTEIbHBIX OTHOIICHUM KypCOB BHEYPOUYHOU
AESITeIbHOCTU. DTO MO3BOJISIET 00E€CIEUUTh €IMHCTBO 00s3aTeNbHBIX TpeboBanuii ®I'OC
BO BCEM MPOCTPAHCTBE IIKOJBHOTO OOpa30BaHHUA: HE TOJBKO Ha YPOKE, HO M 3a €ro
npeeaamH.

AKTyalnbHOCTh  pealM3alld JAaHHOW  MporpaMMmbl  OOyCIIOBJIEHAa  caMou
0COOEHHOCTBIO MMPOEKTHO-UCCIEOBATENBCKOMN NESITEIbHOCTU. JTa AEATEIbHOCTD JIEKUT
B OCHOBE MTO3HABATEIHLHOTO HHTEpeca peOeHKa, SBISETCS 3aJI0TOM YMEHHSI INIAHUPOBATh
J00bIe IEUCTBUS ¥ BAXKHBIM YCJIIOBUEM YCIICIIHON peanu3anuu uaeil. JIroobie n3MeHeHHs
COBPEMEHHOr0 OOIIeCTBa CBS3aHbI C MPOEKTAMH W HCCIEAOBAaHUSIMU — B Hayke,
TBOpUYECTBE, OM3HECe, OOIIECTBEHHOM XU3HH. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JMYHOCTH OO0ydaromerocs: siBisieTcss (OpPMHUPOBAHME OCHOBHBIX HAaBBIKOB MPOEKTHO-
MCCJIEI0BATENbCKOU NeATETbHOCTH.

[TporpamMmmoii mpemrycMOTpeHO (GOPMHUPOBAHUE COBPEMEHHOTO TEOPETUYECKOTO
YPOBHS 3HAHWW, a TaKXKe M TMPAKTUYECKOTO OIbITa paboThl ¢ JabOpPaTOPHBIM
000pyI0BaHUEM, OBJIAJICHUE MPUEMAMH HCCIEAOBATENIbCKON NeATeIbHOCTH. MeTobl
opraHuzan  o0pa3oBaTENIbHON W HAYYHO-UCCIIEIOBATEIbCKONH  JEATEIbHOCTH
nperycMaTpuBaloT (GOpMUPOBAHHE Yy OOYyYarOHIMXCS HECTaHIApTHOTO TBOPYECKOTO
MBIIIIEHHS], CBOOOIbI CAMOBBIPAXKEHUS U UHAUBUIYAIbHOCTH CY>KJICHUH.

Jlis monmHOro ydera mOTpPeOHOCTEHW YyallMXCs B MPOTrpamMMe HCIOJIb3YETCs
audGepeHIIMPOBAaHHBIA  MMOAXO0M, YTO CTUMYJHUPYET VYYallerocs K YBEIHMUYEHHUIO
MOTPEOHOCTH B MHIMBUY ATbHOM, MHTEIJIEKTYyJIbHOM U TTO3HABATEIBHOMN IeATeTbHOCTH
Y Pa3BUTHIO HAYYHO-UCCIIEIOBATEILCKUX HABBIKOB. [[porpaMma ctaneT BOCcTpeOOBaHHOM
B IEPBYIO OdYepelb I[IKOJbHUKAMH, KOTOpblE HMEIOT CTOMKHI HHTEepec H
COOTBETCTBYIOIIYIO MOTHUBALIMIO K U3YUYEHHIO MPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA,
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

B nozpocTtkoBOM BO3pacTe ydamiecs MposBIIsOT CBOO 3aMHTEPECOBAHHOCTD B TOM
WIM WHOM 00JlacTW 3HAHUM, HAyYHOM HAaNpaBJICHUM WIM MPOQPEecCHOHATBHON
JeSTeNbHOCTH. TakuM 00pa3oM NPOUCXOAUT (HOPMHUPOBAHHME T[MO3HABATEIHHOW U
npo(eCcCUOHANTBHON COCTABISIONIECH JIMYHOCTH, TOMOTAeT y4yalleMycsl B ONpe/leICHUU
OyIyIIero >KM3HEHHOTO IyTH U B TPO(eCCHOHAIBHOM BBIOOPE TTOCIIC OKOHYAHUS IITKOJIBI.
[Tono6HOrO pojia 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSHHOE JKeJIaHUe IIKOJIbHUKA
K IO3HAHUIO HOBOTO, PACIIMPEHHIO M YIVIyOJEHUIO COOTBETCTBYIOIIMX 3HAaHUH, U



[OJyYEHUIO HOBBIX B TOM YHCJIE NIPAKTUYECKUX HABBIKOB, a TaKK€ MOTHUBUPYET
ydJarerocsi Ha mpoGOpUEeHTAIIHIO.

[IporpamMma HaleneHa Ha MOMOINb PEOEHKY B OCBOCHHMH OCHOB OpraHU3allud U
OCYLIECTBJIEHUSI COOCTBEHHON MPOEKTHO-UCCIIEN0BATENBCKON JAESITEIBHOCTH, a TAKKE B
OpUOOpEeTEHUH  HEOOXOAMMOrO  OmblTa s paboThl  HaJd  MHAWBUIYaAIbHBIM
UCCIIEJOBAaHUEM WM IIPOeKTOM. IIporpaMMa moMoxKeT HIKOJBHUKY B Oosiee TiyOoKOoM
M3Y4YEHUH MHTEPECYIOIIEH ero 001acTh €CTECTBEHHBIX HAyK, a TAKXKE B IPUOOPETEHUHU
BaXKHBIX COIIMAJIBHBIX HABBIKOB, HEOOXOAMMBIX MJISi MPOTYKTUBHOM COLMAIM3ALUU U
(dbopMUpOBaHUSI TPAKAAHCKON MO3ZUIUU:

— HaBbIKA CAMOCTOSATEIBHOTO PEIIECHUS AaKTyaJbHBIX MCCIEA0BATEIbCKUX WM
IPAKTUYECKUX 3a/lay, BKIIOYAIOLIET0 B ce0s YMEHHE BHUJAETh M aAHAIU3MPOBAThH
npoOJeMbl, HYXKJAIOIIMECs B PEIICHUH, YMEHHE JeTalbHO mpopadaTeiBaTh U
peann30BbIBaTh CIOCOOBI pabOThI C HUMHU, YMEHHE IIAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSTENIbHO KOHTPOJIUPOBATH CBOE MPOJIBUIKEHUE K JKETAEMOMY pe3yJIbTaTy;

— HaBbIKa TeHEepUpOBaHHUS U O(GOPMIICHUS COOCTBEHHBIX HCH, 00JeUeHUs UX B
yA0OHYI0 JUIsl pacpoCTpaHeHUs popMmy;

— - HaBbIKA YBKUTEIHHOIO OTHOILIEHUS K Uy>KUM B3IJIA1aM U UEsIM, O(POPMIIEHHBIM
B paboTax JApyrux JIOJEH, JApPYyruX aBTOPOB — BIIAJENbBLEB MHTEIUIEKTYaIbHON
COOCTBCHHOCTH;

— HaBblKa  MyOJWYHOrO  BBICTYIUIEHMA  niepel  OOJIbIIOW  ayIuTOpHUEH,
apryMEHTHPOBAHHUS M OTCTAaUBAaHUS CBOEH TOUYKHM 3pEHMs, OTBETOB HA BOIPOCHI
CBEPCTHUKOB U B3POCIHBIX, YOSKIEHNs IPYTUX B CBOEH IIpaBOTE, IMPOABMKEHUS CBOUX
UACH;

— HaBblka pabOThl CO CHEHUATU3UPOBAHHBIMU KOMIBIOTEPHBIMU MpOTrpamMMami,
nabopaTOpHBIM  O00OpPYAOBaHUEM, TEXHUYECKUMH YCTPOWCTBaMH, OMOIMOTECYHBIMU
GoHlaMU W HWHBIMH pecypcaMHu, C KOTOPHIMH MOXET OBITh CBsi3aHA MPOEKTHO-
MCCIIeI0BaTENbCKas ACSITEIbHOCTh IIKOJIbHUKA.

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

BapuanTsl peajsu3anuu nporpaMmmbl 1 GopMbl IPOBeIeHUsI 3aHATHIA.

JlanHasi mporpaMMa paccuMTaHa Ha pa0OTy CO IIKOJbHUKaMu 5-9 Kiaccos.
[legarory Ba)kHee aKLIEHTUPOBATh CBOE BHUMAHHUE HE CTOJIBKO Ha KayeCTBE pe3yJibTaTa
MIPOEKTa UM UCCIIEOBAHUSI, CKOJIBKO Ha TOM, YTOOBI YUAIIMICS MOJTydas 3HaHUS B TOM
YHCJI€ U Yepe3 BHINIOJIHEHHUE NMPAKTUUECKOTO 3aJJaHusl, JeJial BEIBOIbl U YMO3aKIIOUEHUS
Ha OCHOBAHMM CBOErO0 HCCIEAOBAHUS, YYWICS CpaBHUBAThb €ro pe3yJbTaThl C
TEOPETHUECKUM MaTepUaiOM U UCCIIEI0BAHMIMU JIPYTUX MIKOJbHUKOB. Takum 00pazom,
IIKOJIbHUK OCBOUT OCHOBBI IIPOEKTHO-UCCIIEN0BATENbCKON AESATEIbHOCTH U MPUOOpPETET
HABbIK KPUTHUECKOT'O OTHOIICHHUS K MaTepHalty.



[Iporpamma pa3zbuTa Ha MOJYJH, KOTOPbIE€ MOTYT OBITh HCIOJIB30BaHBI JHUOO
YaCTUYHO, JIMOO TOJMHOCThIO. Tak wmomynb «Kak JKMBOTHBIE U pacTeHUs
MPUCTIOCAOTUBAIOTCSY (IBOJIFOIMOHHAS YKOJIOTHS) TPEAIOIaraeTcs i U3y4eHus B 5
unmm 6 kimacce B TedueHue ojHoro roga (34 waca B roa). Moaynu «OCHOBBI
pacTteHueBoACcTBa» u «buorexHomorus» paccuuTaHbl Ha 68 4YacoB U MOTYT OBbITh
peanu3oBaHbl B TeUeHUHU 2-X JieT (1o 34 yaca B roj) wiu B TedeHuu 1 roga (68 yacoB B
rog). Bo BTopom ciydyae BO3MOXXHO TMpOXOXJIeHHE o0oux Moayielt («OCHOBBI
pacTeHueBOACTBa» B 7 uim 8 kiacce, «buorexnonorun» B 7 uim § kiacce). AHaJIOTUYHO
Moaynu «MoJeKysipHbIe OCHOBBI (PM3UOJIOTHU U (hapMakoJorum» U «MoJeKysipHbIe
OCHOBBI CEJIEKIIUU» PACCUYUTAHbI HA 68 YaCOB U MOTYT OBITh PEaIn30BaHbI B TCUCHUHU 2-
x siet (o 34 yaca B roa) win B TeueHuu | roga (68 yacoB B roa). Bo BTopoM ciyuae
BO3MOKHO TPOXOXKJIeHHE 000ux Moayseil («MoneKkyysipHble OCHOBBI CENEKIHN» B 8
Kiacce, « MoJeKyJsspHble OCHOBBI (PU3HOJIOTMH U (hapMaKoJIOTHN» B 9 Kj1acce).

MoOXHO pPEKOMEHI0BaTh HCIOb30BaTh MOJayau «Kak >KUBOTHBIE M pacTEHUS
npucnocabauBaoTcs», «OCHOBBI PacTEHUEBOACTBaA», «MoOJIEKyIsipHbIE OCHOBBI
CEJICKITMM» B Ka4e€CTBE HEMPEPHIBHOTO 00pa30oBaTeabHOTO Iukia (5-9 kiace mo 1 gacy B
HEJIENI0) ISl KJIACCOB arpoOMOTEXHOJIOTMYECKOW HampaBieHHocTd. Moaynu «Kaxk
KUBOTHBIE U pacCTeHUs MpucnocabiuBarTcsay, «buorexHomorun» u «MoJekyspHbIe
OCHOBBI (hU3MOJIOTUH U (APMAKOJIOTUN» B KAYECTBE HEMPEPHIBHOIO 00pa30BATEIBLHOTO
nukia (5-9 kmacc mo 1 4dacy B Hemeno) sl KJIaCCOB OMOTEXHOJOTHMYECKOTO WIIH
MEIUIIMHCKOTO HAIpaBICHUM.

B3aumocBsa3b ¢ mporpammoii BocnutaHus. [Iporpamma kypca BHEYypOYHOUR
JeSATEIPHOCTH pa3paboTaHa € YYETOM PEKOMEHAAIMK MPUMEPHONW MPOrPaMMBbl
BOCIIUTAHUS, YIUTHIBAET MICUXOJIOTO-TI€ITaTOTUIECKUE OCOOCHHOCTHU JIAaHHBIX BO3PACTHBIX
KaTeropuii. 3T0 MO3BOJSET HA MPAKTUKE COCIUHUTH OOYYAIOIIYI0 W BOCIHUTATEIHHYIO
NEATENIbHOCTh Me1arora, OpUEHTHUPOBATh €€ HE TOJIbKO Ha MHTEJUIEKTyaJbHOE, HO U Ha
HPABCTBEHHOE, COLIMAJIbHOE PA3BUTHE PEOCHKA. DTO MPOSBIIACTCA:

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

— B BO3MOXXHOCTH KOMIUICKTOBAHMSI PA3HOBO3PACTHBIX TPYMNI JJIsi OpraHU3aluu
npoOpUEHTAIMOHHON  JEATENbHOCTA IIKOJBbHUKOB, BOCIHUTATEIbHOE 3HAUYCHUE
KOTOPBIX OTMEUAETCS B MPUMEPHOI MporpaMMe BOCITUTAHUS,

— B UWHTEPAKTUBHBIX (OpMax 3aHITHH Ui IIKOJIHHUKOB, OOECIEYHBAIOIINX
OOJBIITYI0 WX BOBJIEYEHHOCTh B COBMECTHYIO C TI€AaroroM H JAPYTMMH JCTbMU
JIeSTeIbHOCTh U BO3MOKHOCTH 00pa30BaHUs Ha €€ OCHOBE JETCKO-B3POCIIBIX OOITHOCTEH,
KJIIOYEBOE 3HAUYCHHME KOTOPBIX JJIi BOCIUTAHUS TOJYEPKUBACTCS MPUMEPHOU
MPOrpaMMON BOCITUTAHUA.



Oco0enHocTH padOTHI YUUTEJIs MO MporpamMMme. 3ajada YUYUTeNsl COCTOUT B TOM,
4TOOBl  COMPOBOXKIATh MPOIECC MPOPECCHOHATBHON OpPUEHTAIMH  IIKOJbHHKA,
packpbiBasi NOTEHLHMAN Ka)XOr0 4Yepe3 BOBJIEUYEHHE B MHOTrOOOpa3HyI JESATEIbHOCTb,
OpPraHU30BaHHYIO B pa3HbIX (hopmax. [Ipu 3TOM pe3yabTaToM pabOoThl yUUTENS B IEPBYIO
ouepellb SABJSIETCA JUYHOCTHOE pa3BUTHE YyYalerocs. JIMYHOCTHBIX peE3yJIbTaTOB
YUUTENIb MOXET JIOCTUYb, YBJIEKash yY€HHKAa COBMECTHOM M MHTEPECHONM UM 000MM
NEeSTEeNbHOCThIO,  YCTAHaBIIMBasi BO  BpeMsl  3aHATUH  J00poOXKeIaTelbHYIO,
MO/1JIEPKUBAIOIILYI0 aTMOC(hEpY, HACKIIIAS 3aHATUS IEGHHOCTHBIM COAEP>KaHUEM.

IIpumepHas cxema nIpoBEAEHUS 3aHATHM 110 IPOrpaMMe:

1. O0bsicHEeHHE TEOPETUUECKOTO MaTepurasa o TeMe.

2. IloaroroBka K OSKCIEPUMEHTAIBLHOMY 3aHATHIO, OOCYXKIEHHE OOBEKTOB IS
MPAKTUYECKOTO 3aHATHS.

3. IlpoBeneHne NPakTUYECKOTO 3aHATHS — OCHOBHAS 33/1a4a OCBOCHHE METOA0JIOTHHI
JaHHOTO PKCIIEPUMEHTA.

4. [lo OKOHYaHUM TMPEMIOKHUTH AETAM, KOTOpPbIE 3aMHTEPECOBAIUCH JTAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIEAOBATEIbCKUN MPOEKT. i 3TOro He0oOX0AUMO
0o0CyUTh OOBEKTBl, KOTOpblE Y4Ye€HUK OyAeT HCClaeAoBaTh, COCTaBUTh IUIaH
HKCIIEPUMEHTA.

5. Ilomoub y4eHHUKY NpOaHATU3UPOBATh PE3YJIbTAThl SKCIEPUMEHTA.

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



COJIEP’)KAHUE KYPCA BHEYPOUYHOM JEATEJbHOCTH

Moayab «Kak :KHBOTHBIE U PACTEHHUS NPUCIIOCAOJINBAOTCH» (IBOJTIOLMOHHAS
KoJI0THsl) 5-6 Kiaaccesl (34 yaca)

1. Mpbwt uccnedyem »ncuevie o6vekmot (6 uacos)

CBoiicTBa M CTpOEHUE XKHUBBIX OPraHU3MOB (CTpoeHue KieTku). Bua, ocoOb —
OpraHu3M Kak efauHas cucrtema. Ananrauuu (npucnocodsenus). [lonsatue romeocrasza
KUBOTO opranuizma. CriocoOsbl €ro nojiepx aHusl.

[lonsiTue BapuaTtuBHOCTH mHpu3Haka. lccrnenoBarensckue paboTel «Bcee nu
(cunMITBI, 6K, OEpe3bl U T.11.) OJUHAKOBBIE? DOTOKBECTY.

Orpannuenus wmopdomornyeckux # (HU3NOJOTHYECKHX amantamuii. [louemy
OpraHu3Mbl HE CTAHOBSTCS OECKOHEYHO OOJBIIMMHU, MAJICHbKUMHU, BCESIHBIM.
[Ipaktuueckas padora «CocTaBisieM KHUTY PEKOPAOB PACTEHUU M KMBOTHBIX HAIIETO
Kpash».

2. Bnusanue okpyscaroweil cpeovt Ha ycusvle opzanuzmbl (12 uacoes)

dakTopsl OKpY’Karomie cpenbl (abmoTuyeckue, OMOTUYECKUE, aHTPOTIOTECHHBIE).
[Ipumepst  abuoTmdeckux (HaKTOPOB, OKA3BIBAIOIIMX OCHOBHOE BIHMSHUE Ha
KUBHEACATENIbHOCTh  KUBBIX  OpPraHU3MOB: TEMIIEpaTypa, CBET, BJIAXXHOCTb.
[IpakTyeckoe 3anarue «l[Ber u Temmo» (KyOMKH Jibla B3BECUTh, MOJIOKUTH B YaIIKU
[lerpu Ha pa3HolBeTHYI0 Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO OBbICTpee
pactasun). [Ipaktudeckoe 3anarue «HYTo pacTBopsieTcs B BoJe» (IKcepuMeHT <« Kuakuit
nomy). [IpakTudeckoe 3ansatue «Auddysus BeniecTs B Boje (pacTBOphI)», «JIBUKeHHE
pacTBOpoB To I1BeTKY». [IpakTmueckoe 3anstue «Jlem mimaBaer B Boxe (aiicOeprw,
3amep3anue BogoeMoB)». [Ipaktuueckoe 3anstue «Jlen nmpu 3aMmep3aHun pacIupseTCs»
(pa3pyuieHue kamHs (IMOYBOOOPA30BaHNUE), 3aMEP3aHNUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  TPUCIIOCOOJICHUS ~ JKUBBIX  OPTaHU3MOB K
abuotnueckum (¢akrtopaM. [IpucrnocoOneHuss K OCHOBHBIM aOMOTHYECKUM (haKTOpam:
TeMmrepaTrypa, BIaXHOCTh M cBeT. IIpaktuueckoe 3ansatue «Illy6a» (kyOuku mpaa
3aBEpPHYTh B pa3HbIi MaTepua, B3BecUTh). [IpakTuueckoe 3ansatue «[ IurMeHTs» (MOKHO
pas3nenuTh Ha BaTMaHe Kpacutenu u3 (rmomactepoBy». [Ipaktudeckoe 3ansitue «Kak
’KUBOTHBIC IJIABAIOT B BO/IE» (DKCIEPUMEHT C MUIIETKOMN).

UccnenoBarenbckue padboThl «BiusHue cBeta (Teria, BIaKHOCTH, COCTaBa MOYBHI)
Ha pPAacTEHUS B €CTECTBEHHBIX WJIM HCKYCCTBEHHBIX YCIOBHUSAX» (Ha JOCTYIHOM
Marepuane).

3. Bzaumooeiicmeusn s cuevix opzanuimos (4 uaca)

buotuueckue (bakTOopHI. 3aKOHOMEPHOCTH pa3BUTHSL MEKBHUIOBBIX
B3auMOOTHOIIEHUH. KodBomomus (XUITHUK-)KEPTBA; Tapa3uT-XO035MH) IBOIOIUS
ctpareruii oOwsiBanust numm. CouuansHOCTh. Bupbi-Beceneniipl. [lepedens pactenuii-
Bpenuteneir. MccnenmoBarenbckas pabora «HabGmonenuss 3a B3aUMOOTHOIIEHUSIMU



KUBOTHBIX MPU AOOBIBAHUU MUY (KOPMYILIKH JJIs ITULL, JJIs1 TOPOJICKUX MITM CEITbCKUX
KUBOTHBIX). BeO-kamepwr». MccnemoBarennckas paboTta «PacmpocTpanenne BHIOB-
CHHAHTPOIIOB B HAILIE MECTHOCTH».

4. Yenosek 6 yncusnu pacmenuil u sncueomnuix? (6 uacos)

Antponorennsie paxktopsl. [IpaBna jiu, 4To NepBOOBITHBIE JIFOAH KUJIU B TAPMOHUU
¢ npuponor. OIOMAIIHUBAaHUE U MPUPYUYCHUE KUBOTHBIX U PACTECHUI. 3a4€M Cracartb
BBIMHUPAIOIIME BHUIBI, KaK 3TO JenaTh. KyJbTypHbIE pACTEHUS U UX AUKHE MPEIKU.
[ToueMy Ba)kHO WX COXpaHATh. Pa3HOOOpa3ue KyJbTYPHBIX PACTCHHH M MX 3HAYEHUE B
KU3HU yenoBeka. KpacHas kaura Bamei tepputopun. Ocodo oxXpaHseMble TEPPUTOPUH,
3anoBegHUKH Poccum u mupa. Ilpaktuyeckas pabora «Pa3nHooOpasue KyJIbTypHBIX
PACTEHMU B BallIEM PETUOHE.

UccnenoBarenbckas pabota «BiusHue aHTpONOTreHHBIX (AKTOPOB Ha PAa3BUTHE
pacTeHul B ropo/ie/HACEIICHHOM ITyHKTE.

Okckypeust/mpaktudeckas pabora «OOIIT B BamieM permoHe — YHHKaJIbHbBIC
O0OBEKTBI TPUPOABDY.

5. Okonozuueckue nuwiu (6 uacos)

buocdepa — onHa u3 BakHeHIUX 0000uYek 3eMiu. UTO Takoe «IKOJOTHYECKHC
HUIIW» U Kak oHu (dopmupyrorcs? dopmupoBanrne 3HaHUN MO OMOPA3ZHOOOPA3HIO
KU3HEHHBIX  (OpM,  TOBENEHYECKHX  MPHUCIOCOOJICHUH,  MOAU(PUKALUOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PactutenbHbie cooliiecTBa U uX TUILI. Pa3Burtne
Y CMEHbI paCTUTEIbHBIX COOOIIECTB.

UccnenoBarenbekue paboOThl «IKOJOTUYECKHE HUILIM BOKPYT TeOsS — ONUCaHuE
dakTopoB OKpyxKatouieil cpenasl». HccnenoBarensckue padboTel «DEHOJOTHUYECKHE
HAOTIOACHUS.

MoayJb «OCHOBBI pacTeHHMEBOACTBa» 7-8 Ki1accsl (68 yacos)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTeHUEBOJACTBO: OCHOBHBIE (DAaKTOPhI BbIpAIIMBAHUS PACTECHUMU.
Uctopus pazputus arpoxuMuueckux 3Hanuit (padorsl M.B. JlomonocoBa, 0. JIuGuxa,
byccenro, B.B. [lokyuaeBa, K.A. TumupsizeBa, I1.A. Kocteruesa, JI.H. [IpsaumnukoBa
u jp.). [Ipaktuueckas pabora «bouka JInGuxay.

2. Azpomexnuueckuii 3kcnepumenm (6 uacoe)

[IpaBuna MOCTAHOBKH arpo3KCHEpUMEHTOB. lloCTaHOBKa SKCHEPUMEHTOB C
pacTeHussMH. BbIOOp TeMbl, COCTaBIEHUE TUIOTE3bI, IIEJIM U 3a/a4 SKCIEPHUMEHTa I10
BBIPAIIMBAHUIO PACTEHU B KOHTpoiupyemou cpene. KoHTposn, mNTOBTOPHOCTH,
MpOBEJICHUE JKcrepuMeHTa. [lmanupoBanue oskcnepumeHTta. OlieHKA pe3yJIbTaToOB
skcniepuMenTa. MccnenoBarensckas pabora «@DakTopbl, BIMSIONIME HA MPOpPACTaHUE
CeMsIH (POCT IPOPOCTKOB)».

OcBoeHrE TEXHOJOTUU KPYTJIOTOJUYHOTO BBIPAILIMBAHUS CaJaTOB M MUKPO3EJICHH



B KOHTPOJHMPYEMBIX MCKYCCTBEHHBIX yCHOBHUsX. COOp YCTaHOBKH JUIsl BbIpAlllUBaHUS
pacTeHUi B KOHTPOJUPYEMBIX YCIOBHSX.
3. Ponb xumuueckux snemenmoe ¢ numanuu pacmenuii (20 uacos)

Bopma. PactBop. BreITsikka. AHMOHBI, KaTHOHBI, 3JIEKTPONPOBOAHOCTL M pH
pactBopa. Pojib XMMUYECKHUX 3JIEMEHTOB B MIUTAHUU pacTeHUi. [omydeHne nuraTenbHbIX
BelecTB pacteHusiMu. [Ipaktuyeckas padora «CxeMbl MUTATENbHBIX pacTBOPOB. Pacuer
7103 YJIOOpEHUM JUIsl MUTATENIbHBIX PACTBOPOB».

YnoOpeHusi: OpraHvMyeckue, MUHEpalbHble, MHKpPOOUONOrudyeckue. Turbl
NUTaHus pacTeHuil. Bo3aymHoe M MHUHEpanbHOE (KOPHEBOE) NHUTAaHUE PACTEHUU.
TpaHCOPT NHUTATENBHBIX BELIECTB PACTECHUW: BOCXOISIIMNA W HUCXOISIIUN TOK.
Baxuneime kanuiiabie, GocpopHbie U a30THBIE YI00peHus, ux cBorcTBa. IIpocThie u
cnoxHble ynoOpenusi. Ilpaktuueckas padota «IlpaBuiia cMelmIMBaHUs YIOOpEHUI»
[Ipaktruueckas padota «lluTaHue pacTeHUN: TEXHOJIOTHS IPUTOTOBICHUS MUTATEIbHBIX
PacTBOPOB ISl pa3HBIX KYJIbTYP».

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

OcoOeHHOCTH TNHUTaHUS PACTeHUH a30TOM. A30T U €ro 3HAu€HUE B >KU3HU
pacrenui. opMbI a30Ta U UX MPEBPALIECHUE B ITIOYBE.

Uctounuku dhochopa st pacrenust. 3HaueHue hochopcoaepkammnx coeTMHESHUMN
B KjeTKe. Posib Makpospruyeckux coequueruit ocopa B SHEPreTHI4eCKOM OOMEHE.

BrnusHue kanusg Ha (QuU3MUECKHME CBOWCTBA MPOTOIUIa3Mbl, Ha (HEPMEHTHI
YTIEBOIOPOAHOTO OOMeHa, cuHTe3 OenkoB u Ap. Ponb kanus B nmoaaep>kaHUd MOHHOTO
OanaHca B TKaHsX, B IPOLIECCaX CaMOPETyJISIIIH.

PerynstopHas u CcTpyKTypooOpas3oBarenbHas poJib KalbliMs. YdYacTue B
o0pa30BaHUM KJIETOUYHOW CTEHKHU, MOJAECPKAHUM CTPYKTYpbl MEMOpaH U peryysiuus ux
ITPOHUIIAEMOCTH.

3HayeHue MarHus B MeTabojm3Me pacTeHuil. Maruuii B coctaBe xsopoduiiia,
CXOJCTBO XJIOpOo(UIUIa U TeMOTJIOOMHA KaK CBHUJIETEIHCTBO €AMHCTBA OPTraHUYECKOTO
MUpa.

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

MuxkposnemenTsl. [lpeacTaBieHus o0 pojd MHUKPO3JIEMEHTOB B MeTabonu3Me
pacteHuii. OCOOEHHOCTH TMOCTYIUIEHHSI MHUKPO3JEMEHTOB B pacTteHus. CHHEprusM u
AHTAarOHU3M JJIEMEHTOB ITUTAHUS PACTECHUM.

PacturenpHas auarHocTMka W METOJbl WACHTH(PUKALMHM HEIO0CTaTKa/M30bITKA
aneMeHToB nutanus. [IpakTuueckas pabota «PacTuTenbHas JUarHOCTUKa.

UccnenoBatenbekas padota « O1ieHKa COCTOSTHUSI KOMHATHBIX PACTECHUH, paCTCHUI
Ha MIKOJIbHOM TEppPUTOPHM, YCTAHOBKAa HPHUYMH MATOJOTUYECKUX COCTOSIHHM (Mpu



HAJTUIUH )».
HccnenoBatensckast pabora «OlleHKa BIMSHUA Pa3IMYHBIX JJIEMEHTOB Ha
COCTOSIHHE PACTEHUH (COCTaBIIEHUE PA3TUUYHBIX TOJKOPMOK)».

4. Pezynamoput pocma pacmenuil. 3auwguma pacmenuii (4 uaca)

[Tonsitue o perynsTopax pocra pacteHu. CTUMYJISATOPBI POocTa — (PUTOrOPMOHBI
(aykcuHbl, THOOEPEIUTMHBI, IMTOKUHUHBI). THTHOUTOPHI pocTa pacTeHuit: 1. mpupoaHbIe
(abcru3oBasi KHCJIOTa W HEKOTOpble (eHOJIbHBIE BeIlleCTBa (MKyMapoBas, KOpUYHas,
CAIMLIMJIOBAs K-Thbl), 2. CHUHTeTHYeCKHEe (MOp(aKTHHBI, PETapAaHThl, Ae(POIHAHTHI,
JECUKaHThl, repOunuabl). @OUTOMOHMTOPUHI U OLEHKAa COCTOSIHHSI —pPAacTEHUH.
CoBpemennble croco0sl MoHuTopuHra. Ilpaktuueckas pabora «OUTOMOHUTOPHUHT U
OLICHKa COCTOSAHUSI pacTeHui. COBpEMEHHbIE CTIOCOOBI MOHUTOPUHTA».

HccnenoBarenbckas padora «BiusiHue rerepoaykcuHa Ha MpopacTtaHue (pocT Ha
pa3HBIX CTA/IUAX, B PA3HBIX YCIOBUIX) PA3IMUHBIX PACTCHUI.

3amura pacTeHud OT BpeauTeseil: ocHoBbl Ouomeroaa. IIpakTuueckas paborta
«MHcekTapuu: npaBuiia U yCJIOBUS Pa3BEACHHUS MOJIE3HBIX HACEKOMBIX».

5. Boonasa, necuanan u nougeHnasn Kyiabmypol, UX NPUMEHEHUE 8 GbIPAULUCAHUU
pacmenuii. Quzuonocusn pacmenuii (8 uacos)

Bojnnas, necuyanass 1 MOYBEHHAsl KYJbTYpbl, UX NMPUMEHEHHE B BBIPAIIMBAHUU
pactenuii. [lpoBenenune BoAbl B KOpHE U crebne pacrenuid. [Ipaktuueckas padorta
«KopHeBoe naBieHue.

Bomublii pexxuM pacTeHHil: CTpoeHue YCTHHIL: (AaKTOPhI, BIUSIOIMIME HA HUX
PACKpBITHUE U 3aKPBITHE. 3HAUCHUE MEXaHU3Ma PETYJISIUU UCIIAPEHHUS BIark paCTCHUEM.
[Ipaktuueckas padota «[IpuroroBieHue npemnaparta yCThbHUI] METOJIOM CIICTIKA.

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

®doToCuHTE3 — YHHMKaJIbHBIM Mpolecc pacteHuil. TeMHOBas u cBeToBas (ha3bl
¢doTtocunTe3a. 3HaueHue (HOTOCUHTE3A JIsl KUBBIX Opranu3moB. IIpakTuueckas padora
«DyHKIHUOHANIbHAS ~ JIMATHOCTUKA PACTEHUH MO aKTUBHOCTH  XJIOPOILIACTOBY
UccnenoBatenbckast pabora «Omnpenenenue xmopopmwmia A u b, oueHka
(OTOCUHTETUYECKOW aKTUBHOCTH PACTEHUH U (haKTOPOB, BIMSIONINX HA HEE».

@akTopel pocTa pacTeHU: BO3AyX W a’pauus. [log3zeMHOe ApIxaHUME pPACTECHUM:
COCTaB TIOYBEHHOTO BO3AyXa, Tra3000MeH. ['a3000MeH Tipu  OECIIOYBEHHOM
BbIpaiuBaHuu. IIpaktuueckas pabora «Aspamus, CO2 u O2. JlpixaHue pacTeHHII».
[IpakTruueckas padota «/lpIxaHue pacTeHUI: OLIEHKA MHTEHCUBHOCTH JbIXaHUS paCTEHUI
U TIJIO/I0OBY.

UccnenoBatenbckue paboThl: «BiusHue cmnoco0a BelpanuBaHus (cocTaBa
MUTATEIHLHOM CMECH, CXEMbI BHECEHUST) HA POCT M PA3BUTHUS PA3TUYHBIX PACTEHUI».



6. Kyrvmypnuie pacmenusn. Cospemennvie acnexkmul ceaekyuu (20 uacos)

Kak uyenoBek cran ucnosib3oBaTh pacTeHUss? CBsA3b Pa3BUTHS LUBUJIU3ALMH
YEeJI0BEKa M OJIoMalllHuMBaHus pacteHuid. Jlomectukamus. Jluckyceus «Jlomectukarus,
BCE JIM pAcTEHUS W IKUBOTHBIC, KOTOpPbIE KHUBYT PSIAOM C YEJIOBEKOM UM
OJIOMAIIHUBAKOTCA? MOXKHO JIM CUMTATh TapakaHa OJJOMAIIHEHHBIM KUBOTHBIM 7

HacniencTBEHHOCTh M1 UBMEHYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB.
N3menunBocTh. Buasl m3menunBocTh. IlpakTtuueckas pabora «MopaudukanoHHas
M3MEHYUBOCThH (JIUCThSI, UTOJIKH C OJTHOTO JIEPEBA)».

['en — MaTepHalbHBIA HOCUTEIb HACJIEACTBEHHOCTH M HW3MEHYUBOCTH.
HyxkiienHoBbie KUCHOTHI. JIOoKanu3anus reHeTUYEeCKOTO MaTepuana B Kietke. Jlenenue
kietok. Permukarus JJHK. OcHoBHast torma MosexynisapHoii 6uoioruu. TpaHncKpumusi.
Tpancasuus. Myrtauuu. [Ipaktuueckas padora «['€H — HHCTPYKIMS 1O COOPKE KICTKH
(Ha Oucepe wiu KoHCTpykTope)». IIpakTuueckass pabora «MyTtaius Ha OytepOpoje
(J1r060¥ 00BEKT M3 mpeAblayIel paboThl, Ie U3MEHEHUE WHCTPYKIIUU TPUBEIET K
M3MEHEHUIO BHEIIIHETO BUa OOBEKTA)».

O¢ddexr OyTHIIOUHOTO TOPJBIINIKA W TEHETHYECKoe paszHooOpasue. UTo Takoe
reHO0aHk? 3aueM COXpaHsITh TeHETUYECKHUE pecypchl pacTeHuii? OCHOBHBIE CIOCOOBI
COXpaHEHUs TCHETHYECKUX PECYpCOB pacTeHui (ex situ u in situ).

3nauenne pabor H.M. BaBuioBa. 3akoH ToOMOJIOTMYECKUX pAnoB. LleHTpsl
MIPOUCXOXKIECHHUS KyJIbTypHbIX pactennid H.M. BasunoBa u I1.M. JKykosckoro.
[Ipaktruueckas padora no rpynnam «OTKyAa Ha HalUX cTodaxX (PPYKThI/OBOILN/3IAKIY.

OcHoBHbIE MeToAbl cenekuuu. [ubpunuzanus. Popmbl oTOOpa. OCHOBHBIE
HaIpPaBJICHUS CEJICKIUU: YIy4IlIEHUE YPOKalHOCTH, YCTOMYMBOCTH K OMOTUYECKHM U
abuotnueckum (paktopam. [IpakTuueckas padota «Bripamubaem ropox. Kak nmposectu
CKPEILUBAHUE Y TOPOXA».

Ecte mmu xu3Hb B mpoOupke? buoTexHOIOTHS KyJbTYpPHBIX PACTCHHM.
UccnenoBarenbckass pabora «BelpammBanue pacteHuii B mpoOupke» (MOXKHO
BOCITIOJI30BaThCA PE3YJNbTATAMH MPEABIAYIIMX 3KCIEPUMEHTOB IO COCTaBJICHUIO
MUTATEJIbHBIX PACTBOPOB JJIsl PACTCHUH ).

Kak  dyemoBek  moker  momaudunupoBaTh  pacteHusi?  ['eHeTmueckoe
penaktupoBanue. CoOBpEeMEHHbIE  TOAXOAbl M JOCTUKEHUS  T'€HETUYECKOTO
penaktupoBaHus  pacteHmil.  [Ipakthueckas  pabora  «['@HOMHBIE  HOXHHIIBI
(monmemupoBanue pabotel cucrembl CRISP-Cas).

7. Pacmumenshasn npooykuyus. (8 uacos)
HanzemHbie u nmoa3eMHble opranbl pacteHui. [loGer u BugoM3MeHEHHBIN MoOer
pactenuii. CriocoObl pa3MHOKEHHS PaCTCHUM.
[TonsTne o0 KkadecTBe TNPOAYKTOB mHTaHUA. [IpoOnemMbl KOHKYpPEHIIMH
OTE€UYECTBEHHBIX MPOJYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTUCTHKA JOCTABKU M CPEICTBA



COXpaHEHUs MPOMyKTOB THUTaHus. [Ipakrtnyeckas paborta «IIpemenbHO JOMyCTUMEIC
kounentparuu (I1JIK) u MeToasr KOHTpoOJIs 0€30MaCHOCTH PACTUTEIBHBIX MPOIYKTOB
TTUTAHWSI» .

Mukpo3eneHb: moJIe3HOCTh U TexHosorus. VMccnenosarensckas padora «OueHka
KauecTBa BhIpAIICHHON MUKpPO3eIeHNn» (JIOO CBOs, TMOO0 U3 Mara3uHa).

XUMUYECKUH aHaIu3 IPOAYKIIHH. OcHOBBI CHEKTPO(HOTOMETPHH.
[Torenumometpusi. Xpomatorpadus. [Ipaktudeckas padora «MeTojbl OIICHKH KauyecTBa
PaCTUTENHHOW TPOAYKIMH: XpaHEHHWE M COXPAHHOCTh MHUTATENBHBIX BEHIECTBY (IO
JIOCTYITHOMY O00OpY/I0BAHHIO).

UccnenoBatenbckas pabora «OmpeneneHue ButamuHa C MeTOIOM OOpaTHOTO
TUTPOBAHUS B IUIOZAaX HA Pa3HOM CpoKe (croco0e) XpaHSHHs» .

Moayab «buorexnosiorusi» 7-8 kiaaccnl (68 yacon)
1. Buomexnonozusn (4 uaca)

[TonsiTue OMOTEXHONOTHMH. 3aueM 4YeNOBEeKy OHOTEXHOJOTHH, B YeM UX
MPEUMYIIECTBO Mepel XUMUIECKUM CUHTE30M. OCHOBHBIE OM000OBEKTH OMOTEXHOJIOTHU:
MIPOMBIITUICHHBIC MUKPOOPTAHU3MBI, KJIETKHA U TKAHW PACTEHUH, )KUBOTHBIX U YEIIOBEKA,
ounokatammsatophl. [Ipaktudeckass paborta «Ilpumepbl mpuMeHEHHS OMOJOTUYECKUX
00BEKTOB B TBOCH JKU3HI.

Ceipbe aniss OMOCHMHTE3a M OIEHKAa ero OMoJoruueckod meHHOCTH. OCHOBHBIC
WCTOYHUKU yTIIepoja, a3oTa, ¢ocdopa, MHUKpodIeMeHTOB. McciaemoBaHue HOBBIX
HMCTOYHUKOB CHIPhs (BKJIFOUAsi BOMPOCKI €ro MpeaBapuTebHON 00paboTKH), pa3padoTka
HOBBIX MUTATEJIbHBIX CpPEJl, B TOM YHUCIJIE€ BKJIIOYAIOMIMX OMOCTUMYJSATOPBI U JAPYyTUE
AJIEMEHTHI YIIPABIICHUS U ONITUMU3ALIUY ITPOLECCOB OMOCHHTE3a. MeTo Ibl ONTUMHU3ALUU
MUTATENbHBIX CPEI.

2. Muxpoouonozua (12 uacos)

[TomokeHne mMPOKApUOTOB B cuUcTeMe opraHudeckoro wmupa. CTpoeHue
OakTepuanbHOi kineTku. Knaccudukanus O6akrepuil. Mopdonorus 6akrepuil. [Ipocteie
U CIOXHBIE METONbl OKpammBaHus Oaktepuil. dusmonorusi OakTepuii: NHUTaHUE,
JBIXaHHE, POCT U pa3MHOKeHHE. 3HAKOMCTBO ¢ IOMEeHOM ApxeH (3KCTpeMO(PUIHHOCTD,
0COOEHHOCTH CTpoeHus KieTkn). JlaboparopHast padora « DUKCHPOBAHHBIE MpENapaThl
Oaktepuil. Ormpenenenue (OpMblI TMPEATOKEHHBIX KYJIbTYp MHKPOOPTaHU3MOB,
UCIIONIb3Ysl MpPOCTOM MeToa okpacku» JlabopatopHas pabora «OmnpeneneHue Tumna
KJIETOYHOU CTEHKH METOJIOM OKpalluBaHus 1o ['pamy» (Ipu HaJIHM4UU PEaKTHBOB).

MosiouHokuCcIOe W cnupToBoe OpokeHue. PoToTpodHBIE U XEMOTPO(HBIE
Oaktepun. Kunernyeckoe  ommcaHue — Mpolecca  pocTa  MHKPOOPTaHU3MOB.
OKCIOHEHIMaNbHass ~ MoJenb  pocta. KwuHeTtmka THOENH  MHUKPOOPTaHU3MOB.
JIaGoparopHas pabota «IIpuroroBieHne NpuKU3HEHHBIX MIPENAPaTOB MOJTOYHOKHCIIBIX
OakTepuii».



[TaTorennsie 6akTepun. YymHast ajgoyka U 4epHasi CMEPTh, OOTYJIN3M, CTOJIOHSIK,
TyOepkynes. Ucropus 60ps0ObI ¢ OakTepuanbHbIMU HHPeKusaMu. JJabopaTopHas paborta
«IToceB cMmbiBa ¢ pyk Ha yamku Iletpuy». JlabopatopHas pabora «Briaenenue uncroit
KyJabTypsl Oaktepuil. Metonq pa3BeneHuil. MeToJ  HUCTOLIAIOUIETO  HITPUXAY.
JIaboparopHass pabota «Mopdoaoruueckass XapakTepUCTHKa BBIIECICHHON YHCTON
KyJIBTYpbI: XapaKTEPUCTUKA KOJIOHUH, (popMa OaKTepuil, TUIl KJIETOUYHOU CTEHKN.

BoiiHa 6€CKOHEYHOCTH: aHTUOMOTUKHU TIPOTUB OakTepuil. MexaHu3Mbl IeUCTBUI
aHTUOMOTUKOB. MeXKIIeTouHass KOMMYyHHUKalus Oaktepuii. YyBCTBO KBOpyMa.
JIaboparopHasi pabota «CpaBHEHHE pOCTa MHUKPOOPTaHM3MOB Ha 4Yalike 0e3 U C
no6asieHust aHTHOMOTHKOBY MccnenoBarenbckas padbora «lloMck MHUKpOOpraHM3MOB
00J1a1aloIUX aHTarOHUCTUYECKONW aKTUBHOCTBIOY.

ITpumenenne Oaktepuil uyenoBekoM. Kunernueckoe omnucaHue OHOCHUHTE3A
IIPOJYKTOB MHUKpOOpraHu3mMamu. bakrepuu, KOTOpblE MOIYT pasjararb ILIACTHK.
UccnenoBarenbekas padbota «BbiaeneHne MOJIOYHOKUCIBIX OaKTepuil, UCCIIEOBAaHUE UX
AKTUBHOCTW».

Mukpoopranusmsl B arpoOouoTexHosaoruu. IcKycCTBEHHBIE aCCOIUAIIMK PACTCHUN
¢ Mukpoopranuzmamu. HccnenoBatenbckas padota «Beiienenue 6akTepuil mMOJIe3HBIX
IUJT paCTCHUI.

3. Jykapuomuueckue opzanuzmvl € OuomexHonozuu (naecHesvie 2puowl,
opoxcacu, 6ooopocau) (12 uacos)

[1necHeBbIe TPUOBI MPOTYIIEHTH OMOJIOTMYECKH AKTUBHBIX BEIIECTB.

OOmasi xapakTEepUCTHKA APOXOKEH caxapoMuileToB. VcTopus wuCmonb30BaHUS
JPOXKEN B TPATUIIUOHHON OMOTEXHOJIOTHH. TEXHOJIOTUN BUHOMIETHUS U XJICOOTCUCHNUS,
CHeIMaIn3upOBaHHBIE pachl Jpoxokend. MeTabomusm Jposxoked. Peakius ciupToBOTrO
opoxenusi. JlabopatopHas paborta «lloacuer kieTok nposxokedt B kamepe [opsieBay.
JlaboparopHas pabora «OOHapyKeHHE MPOAYKTOB CIIUPTOBOTO OPOKEHUS: ITHUIOBOTO
CIiUpTa U YrJeKucioro raza». [logydeHue BTOPHYHBIX META0OJMTOB B JPOAGKAX.
JIposxoKu Kak MpoaylieHThl OnotoriuB. [TomydeHue 1eneBbix OEIKOB B IPOXKIKAX.

Oco0EHHOCTH BET€TaTUBHOTO U TMOJOBOTO Pa3MHOXKEHHS y JAPOXKKEH, 3HAUCHUE
M3YyYCHHS] MHUTO3a W LUTOKWHE3a I ONTUMH3alHUH MPOILIECCOB KYJbTHUBUPOBAHUS
JPOMKEBBIX ITAMMOB, TOHUMAHUS MPUYUH MTATOTEHHOCTH JAPOAOKEH U TpuOOB, TOUCKA
MUIIEHEH (QYHTHIMAOB M pa3pabOTKM HOBBIX JIEKAPCTBEHHBIX  IPEMapaToB.
Jlabopatopnas pabGora «HabOmroneHue  pasMHOXKEHUS — JIPOXOIKEBBIX  KJIETOK».
[IpakTuueckas padorta «llosyyenue TBopora U kedupa Ha OCHOBE MOJOYHOKHUCIIBIX
Oaktepuit». [lpakTuueckass padota «OCHOBHBIE BHJBl KBaca M UX XapaKTEPUCTUKA»
«JIpo’X>KM M MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSEMbIE ISl TPOU3BOJICTBA KBaca».
[Ipaktuueckas pabora «CpaBHUTENBHBIA aHAIM3 PA3BUTHUS JNPOXOKEH B a’pOOHBIX U
aHa’POOHBIX  ycnmoBusix». Ilpaktuueckas pabora «MeToasl OIEHKH CBOMCTB



XJIeOOIEKapHbIX Jpoiokeld. OCOOEHHOCTH NPUMEHEHHUS! NPECCOBAHHBIX, CYLIEHBIX U
MHCTaHTHBIX Apoxoken». MccnenoBatensckas padota «BausHue (HU3NKO-XUMHYECKHX
(GakTOpoB Ha KayecTBO OMOTEXHOJOTHMYECKON MpoayKuuu (kKBac, kedup, cbip, xi1ed u
Ip.)».

Bonopocnu — mepcnekTUBHBIM OOBEKT JJIs1 IPOU3BOJICTBA O€IKa U yIJIeBOJOB.
buoTtexHonornueckue MeTo/ibl OUYUCTKU TBEPABIX, XKUAKUX OTXOAOB M ra3z000pa3HbIX
OTX0J0B MNpou3BoACTB. CTouHble BOABI. CXE€MbI OYMCTKH. BHOQUIBTPBI, a’pOTEHKH,
METAaHTEHKH, OKCUTEHKHU. AKTUBHBIM WJI W BXOJALIME B HEro MHUKPOOPTaHU3MBI.
Hcnonp3oBaHue BOAOpOCTECH B OYMCTKE CTOYHBIX BoA. MccnemoBarenbckasi paboTa
«Bnusnue ¢puznko-xumMuueckux ¢pakropoB Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn unghopmauus (8 uacos)

HacnencTtBeHHOCTh M1 IBMEHYMBOCTD — OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB.
N3menunBocth. Buawsl usmenuuBocTh. llpakthueckas pabora «MoaudukanymoHHas
M3MEHYUBOCTh (JIUCThSI, UTOJIKHU C OJTHOTO JIEPEBA)».

['eH — MarepuanbHbIi HOCHTENb HACJIEACTBEHHOCTH W HU3MEHYMBOCTH.
HyxknenHoBeie kuciotTel. JIokanu3anus r€HETUYECKOrO0 MaTtepuasna B KieTke. JleneHue
kietok. Permmmkanus JIHK. OcHoBHas qorMa MosieKyIsspHOM Onosoruu. TpaHCKpUTIITHUAL.
Tpancnauus. Mytanuu. IIpaktudeckas padota «['eH — HHCTPYKIMS MO COOpPKE KIETKU
(Ha Oucepe unm KOHCTpykTOope)». IlpakThueckas padota «MyTtamus Ha OyTtepOpoae
(J1r000¥ 00BEKT M3 mpeAblayIielt paboThl, i€ U3MEHEHHWE WHCTPYKIIMU TPUBEIET K
M3MEHEHHIO BHEIIHETO BUIa OOBEKTA)».

5. Bupyconozus. (6 uacos)

[TonoxxeHne BUPYyCOB B CUCTEME OPraHnueckoro Mupa. CTpyKTypa U XUMUYECKUM
coctaB BupycoB. Kiaccudukamus BupycoB. Penpoaykius BupycoB. I[Ipocmotp
JOKYMEHTAIbHOTO (PUiibMa O BUpycax.

Bupycs - Bo30yautenu nndexkunoHHbix 6oae3nein. OHkoBupychl. bakrepuodaru:
CTpOCHHE, CBOWMCTBa, mnpumeHeHue. lIpakrtudueckas pabora. «MeTon pa3BencHUI»
[Ipaktuueckas paborta. « TutpoBanue 6akrepruodarop».

buonoruyeckue MmeToapl 60pHOBI ¢ BUPYCaAMH.

6. I'ennasa unsicenepus u Guomexnonozuu. (8 uacos)

OcHoBbl reHHOU uHXXeHepuu. Bekropa. Crnernuduueckue GpepMeHThl OaKTepuil.
[IpakTtrueckass pabora «DHIOOHYKJI€a3bl pecTpuKUuU (paboTa € HYKICOTHIHBIMU
MOCJIe0BATEILHOCTAMU Ha OymMare).

buorexHomoruu nmpoayKiuu OEIKOB B OAKTEPHAIBHBIX KyJIbTypax. JlocTikeHus
TeHHOW UHXKEHEPUU U OMOTEXHOJIOTHUH.

CRISPR/Cas — cuctema aganTUBHOTO HMMYHHTETa OakTepuil U apxeil.



ITpakTuyeckas padota «I'ennbie HoxxHUITBI - CRISPR/Cas (MoaenupoBanue Ha Oymare)y

I'MO. Metoas! nosyuenust ' MO. Urpa-guckyccus «Bemrpail rpaHT Ha CO3/1aHHE
I'MO».

7. buomexnonozuu ¢ ycusomnogoocmee (8 uacoe)

JlomecTuKalys OCHOBHBIE IOMAalTHUE KUBOTHBIE; COBPEMEHHBIE IKCIIEPUMEHTAX
M0 JOMECTUKALIMU KUBOTHBIX (JUCUIA, HOPKA U JIP. — SKCIEPUMEHThl HAYYHOU HIKOJIbI
akajgemuka benseBa). [uckyccus «J/loMecTukanusi, Bce JIM pacTEHUsS W >KUBOTHBIC,
KOTOPBIE JKUBYT PAJIOM C YEJIOBEKOM UM OJOMAIIHUBAIOTCA? MOXHO JIM CUUTATh
TapakaHa OJIOMAIIHEHHBIM >KUBOTHBIM 7).

CoBpeMeHHbIE METOABl B JKMBOTHOBOJICTBE: TPAHCIUIAHTAIMs SMOPHUOHOB,
XUMEPHbIE  KUBOTHBIE, KJIOHHMpoBaHue. [Ipaktuueckas pabGora «Meroauka
KJIOHUPOBaHUsI (MOJIeIMpOBaHKE Ha Oymare).

OcHOBHBIE 00JIE3HU JKMBOTHBIX W POJb MATOT€HHBIX MHUKPOOPTAaHU3MOB U
Mapa3uTOB B pa3BUTUM 3a00JICBAHUM JOMAIIIHUX >KMBOTHBIX M1 OCHOBHBIX MepaxX 00phOBI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOUOHTOB B OpPTraHW3Me KUBOTHBIX. [lomoxkurensHoe
1 M00OYHOE (OTPHIIATEIEHOE) BO3ICHCTBUU aHTUOMOTHUKOB Ha OPTaHU3M B XO/I€ JICUCHUS
KUBOTHBIX; II€IM W 3a7a4d BETepUHAPUHU. BHOTEXHOJIOTHS KOPMOBBIX IPENapaToB.
[TpakTuyeckas padora «CocTaBieHue parioHa MUTaHUS )KUBOTHOTO, pacyeT pacxojioB
Ha cojaepxkanuey. MHccienoBarenbckas pabota «OrlleHKa KayecTBa MOJIOYHOM
POTYKITUN.

8. buomexnonozuu é pacmenuesoocmee (10 uacos)

OcHoBHBbIe MeTonbl cenekuuu. [ubpumuzamnus. Dopmbel ordopa. OCHOBHBIC
HAIPaBJICHUS CEJICKINH: YIYUIIeHHE YPOKAWHOCTH, YCTOMUYMBOCTH K OMOTUYECKUM U
abuotuueckum (paktopam. IIpaktudeckas padota «Bripamubaem ropox. Kak nposectu
CKPEILIUBAHUE Y TOPOXA.

OCHOBHBIC MOJXO/bl CEJIEKIIMU U OMOTEXHOJOTUM KYJIbTYPHBIX pPaCTEHUH,
I'mOpuauzanus, oTnaneHHas TUOpPUAM3ALMA, HCKYCCTBEHHBI OTOOp, TIeTepo3HC,
TpaHchopMalysi, MyTareHe3, TeHeTHUeCckoe pefakTupoBaHue). Mctopus cenekiuu B
Poccun u mupe, uctopust pa3BuTHs BaXXHENIINX COPTOB KYJIBTYPHBIX PACTEHUM.

Kak yenoBek MoxeT MOAUPHUITUPOBATh pacTeHus? ['eHHast HXeHepUs paCTCHUN:
Uro Takoe reHeTMyecKas WHXKEHEpHUs pacTeHHi. TpaHCreHHble pacTeHus. MeTromasl
nosryueHusi. OOpa3zoBaHue OMyXxoJiel y pacteHuid. ArpobakTepuaibHas TpaHChOpMaLUs:
Ti-mmazMusl. I'ensr T-JTHK. MonekynsapHO-TeHETUYECKHE MEXaHU3MBI
Tpanchopmaruu. ['eHetndeckoe pemaktupoBaHue. COBpEeMEHHbIE TMOIXOIbl U
JIOCTIDKEHUSI TEHETHYEeCKOTrOo pemakTupoBaHusi pacteHuid. [Ipaktuueckass paborta
«I"enomMHBIE HOXHUIIBI (MOAeMpoBanue padboTel cuctembl CRISP-Cas).

Ecte mm xu3Hp B mpoOupke? buorexHomorus KyJabTYpPHBIX pacTEHUM.



UccnenoBarenbckass pabora «BbIpamuBaHue pacTeHHid B TpoOupke (MOXKHO
BOCITIOJIB30BaTbCA PE3YJNbTATAMHM MPEABIAYIIMX 3KCIEPUMEHTOB IO COCTaBJIEHUIO
MUTATEJIbHBIX PACTBOPOB JJIsl PACTCHUI ).

Monyiab «MoJiekyJasipHble 0CHOBBI (pM3H0J10THH U apmakogorum» 9 Kiacc
(68 yacoB)

1. @u3uonozuueckan xumus. (20 uacos)

Brenenue. buorennsie anementol: opraHorensl: O, C, N, H. AkTtuBHbIe (HOPMBI
KHUCJIOPO/JIA, UX MOJIyYEHUE, HEUTPAITA3ALIUSL.

MakpoaJieMEeHTBI: TIPOIIEHT COJIEPKaHUsI B OpPTaHW3MeE, BBIMOJHsIEMas (DYyHKIIHS,
cojepkaHue B npoaykrax nurtanus. Ca2+ - cBA3BIBAONIME OEJIKH, JECIIOHUPOBAHHE
KQJIBLIUS, PETYJIALMSA YPOBHS KaJbLIMsl B OpraHU3Me: TOPMOHBI ITOYeK. Mg — CTpOoeHuHe
xJjopoduiIa, €ro akTUBAIMS COJTHEUHOU SHEPrHUeH.

MUKpO3JIeMEHTBI: B KaKMX MOJIEKyJaX COAep)KaTcs, BBIMOJIHsAEMas (DYyHKIUS,
colepkaHue B NMpoaykTax nutanus. [lociencTBus nepeao3upoBKU MUKPOIJIEMEHTaAMU.
Fe — ycBauBaeMble THUIIBI COCIMHEHHUM Keje3a. [eMonmpoTrenHbl, TE€MOLHMAaHUH,
nutoxpoMbl. Cu — yCBOEHHME W TpaHCHOPT Meau. benku, colepxaumuye Meab.
[Tatonornueckue cuaApoMbl Menke u BunbcoHa, cBsi3aHHBIE C META0OTU3MOM METH.

Tokcuunbie amemeHThl llepuoamueckol cucTeEMbl [UIsI OpraHu3Ma. BriusHue
HEJIOCTaTKAa MAaKpO U MUKPOIJIEMEHTOB Ha KHBbIE OPTaHU3MBI.

UccnenoBarenbckas  pabora  «KomuuecTBeHHass ~— OIleHKa  COJIEpKaHUS
MHKPO3JIEMEHTOB WJIM BATAMUHOB B MUILEBBIX TPOAYKTAX)

Kupsi. 3aboneBanns 4enoBeKa, CBI3aHHBIC C HAPYIICHUSIMU KUPOBOTO OOMEHa.
Jucnunuaemun.

YrneBonbl. 3a00jieBaHMs 4YEJIOBEKa, CBA3aHHBIE C HAPYIICHUSMH YTIIEBOJHOTO
obmena. CaxapHslil 1uader.

benku. Ctpoenue. 3abosieBaHus YEIOBEKA, CBA3aHHBIEC C HAPYILIEHUSAMH OEITKOBOTO
obmena. @yukiuu 6enkoB. epmentsl. Mexanusm aeiictBus. Kitaceol pepMeHTaTUBHBIX
peakiuii. Kodepmentsl. Ilpaktuyeckoe 3ansatne «KauecTBEeHHbIE peaklMM Ha
opraHuyeckue MoJjekyibl». [Ipaktudyeckoe 3anstue «JleHatypauuss  OeIKOB»
[Ipaktnueckoe 3ansatue «M3yyeHne akTUBHOCTH aMHUJIA3bl».

BuTtaMuHbl XKHUpopacTBOpUMbIE, BOJOpacTBOpuMbIe. [IpeBpallieHre BUTAMUHOB B
akTUBHBIE (POPMBI KOPEPMEHTOB. ABUTAMHUHO3BI.

OCHOBHBIC THUIIBI METa0OJUUYECKUX peakiuil. buosHepreTMueckrue MpPOIECChI.
I'mukonuz. Hukn KpeGca. Llens nepenoca 3iekTpoHOB. OKHUCIEHUE KUPHBIX KUCIOT.
Karabanu3m amMuHOKHMCIOT. ['mtokoHeoreHe3. CHHTE3 YIrJeBOAOB, OEIKOB, >KHPOB.
Merabonutnueckue 3abosneBanus. Ilpaktmdeckoe 3aHsTHe «PemeHne 3amad  Ha
DHEPTETUYECCKUN OOMEH».

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



MemOpanHble  opraHoujpl. 3a00je€BaHUs CBSI3aHHBIE C HapylleHHeM paloThI
MEMOpaHHBIX OpraHesul, OOJE3HW HAKOIICHUs. THIMBI KOHTAKTOB MEXAY KIIETKaMHU.
3HaueHUEe MEXKJIETOYHOM KOMMYHHUKAlMU 7S 370pOBbsl opranusma. lIpakTuueckoe
3aHsaTHE «/{nanu3 (kaetouka Tpayoe)y.

Snpo. VYpoBHM  YNAaKOBKM  XpOMaTWHA. XPOMOCOMHBIE  TEPPUTOPHH.
HememOpaHHbIE OpraHOHIBL.

2. Moanexynapnas ouonozusn. (20 uacoe)

OcCHOBHBIEC BEXH PA3BUTHUS MOJICKYJIIPHOW OUOJIOTHH.

HyxnennoBsie kucnotsl. OCHOBHBIC IPUHITUIIBI cTpoeHus. [IpakTudeckas padora
«Brinenenne JIHK u3 Ganana». Ilpaktuueckass pabora «Mogens JAHK-opurammy.
IIpakTuueckas pabora «Omnpenenenue kadectBa mnpemnaparoB JHK ¢ momorisio
criektpodoroMeTpuny» (IIpU HATUIUU 000PYAOBAHUA).

Martpuunble CMHTE3bl. Pernukaius — ocCHOBa KJI€TOYHOTO JefieHus. [IpuHIMmbI
perukanuu. [Ipaktudeckas pabora «PernkaTuBHas MaliuHa (UTpa-IeMOHCTPAIINS )».
[Tpaktuueckas padota «I1L[P (Mogenp ammudukanys Ha Gymare)».

MyTtanuu. Yto Bei3biBaeT usMeHenus B crpoenuu [IHK. [Ipunnune! penapanuu.

Tpanckpunius. [IpakTudeckas padbora «Cuaa mpoMoTopay.

['enetnueckuit xon. Ilpaktuueckas pabora «PereHue 3amady Ha TEHETUYECKUIMA
koa» Tpancusus. [Ipaktuyeckas padora «DoaauHr OENKOBY.

Opranuzamusi TeHoMa BUPYCOB I[IpOTHBOBUPYCHBIE CpEICTBA, MEXaHHU3MbI HX
JIEUCTBUSL.

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

Opranuzanusi reHoma sykapuoT ['eHomHoe pemaktupoBanue. IIpakThueckas
pabora «PaboTa B cOBpeMEHHBIX TeHeThuuecknx 0azax maHHbIX. [IpoBeaenue In silico
aHaJIM3a MoCJIeI0BATEIbHOCTEH TEHOB.

3. @apmaxonozusa (28 uacos)

[TonsiTne o nekapcrBax. IIpUHIMIBI TOAX0AAa K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Meronabl. MccnenpoBarenbckas paboTa «DKCHEPUMEHTHI IO
ONPEIEIEHUI0 TOKCUYHOCTH BEIIECTB HA APTEMUUSIX>.

[Tyt BBenenus JIC. @apMakOKMHETHKA JIEKAPCTBEHHBIX BellecTB. BcackiBaHue
(a0copOums) nekapctB. OCHOBHBIE MEXAHU3MbI BCAChIBaHUA. TpaHCIIOPT JIEKApCTBEHHBIX
BeecTB. ['ensbl u 6enku nepBoil ¢as3sl Ouorpancopmanuu. [yTu BeIBEAECHUS T€KAPCTB
U3 opraHusma. OKckpeuuss M dnuMHHaIMsA. [eHsl u  Oenku  BTOpoil (a3l
ouotpanchopmarmu. dapmakonunamuika. ['maBHoe W T0OOYHOE, PE30pPOTHBHOE U
MECTHOE, MPSMOE, HEMIPSIMOE U pe(IIEKTOpHOE IeHCTBUE.

Bunpl B3aumonerictBus yiekapcTB. CHHEPIU3M M aHTarOHW3M IIPU COBMECTHOM



JNENCTBUU JIEKAPCTBEHHBIX BEIIECTB, UX PA3HOBUIHOCTH.

TpancMeMOpaHHbIM CUTHAIUHT. TUIBI KIETOYHBIX PELENnTOpoB. MeMOpaHHBIE:
MOHHBIE KaHaJIbl, KaTATUTUYECKUE U COMpsDKeHHbIE ¢ G-OenkamMu; BHYTPHUKJIETOYHBIE:
LATOIIA3MAaTUYECKUE U siIepHBbIE. MeXaHU3MBbI JIMTaHI-PELENITOPHOTO B3aUMOJECHCTBHS.
CenekTUBHOCTh (M30MPATENBLHOCTh) JIEUCTBUS, CBSI3b «XUMHUYECKasl CTPYKTypa —
(dapmakonoruyeckas akTUBHOCTh BEIIECTBY.

PapMaKOIOTHYECKOW MOAYJISALMU CUHANITUYECKOW XOJMHEPTUYECKON IEpeaayu.
MonekynspHbIlii  MeXaHU3M JAeHCTBUS U (apMakKoJOTrHYecKue CBoMcTBa M-
XOJIMHOOJIOKATOPOB, TaHTJIM00JI0KaTOPOB " Kypapeno100HbIX CPENCTB.
@apMaKkoJIOTUYECKAasT  peryJsilus  aKTUBHOCTH  AJPEHEPIMYECKOr0  CHHAIICA.
AJZIpEeHOMUMETHKH, aJAPEHOOJIOKATOPHI, CcUMIATONUTUKHU. [IpakTuueckas pabora
«BrnusHMe aipeHaIMHA Ha CEPJICUHbIEC COKpaIlleHHs (MporpaMMHOE 00eCTIeYeHNE).

MounekyinsipHass (apMakoJoTusi aHTHAUIEPTMUYECKUX CpeacTB. ['McTamMuHOBBIE
pELEenTOphl: THUIbI, MOJEKyJspHas opraHu3anus. CTtaOuian3aTopbl MEMOpaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIA MEXaHU3M JIEUCTBUSI, 0COOEHHOCTH KIMHUYECKOTO MPUMEHEHNUS,
TOYKH TIPHUJIOKECHUS JCHUCTBUS HHTUOUTOPOB JIUTIAIHBIX MEUATOPOB.

MexaHu3M NEUCTBUS U NMPUMEHEHUE MPENapaToB, CTUMYJIUPYIOMIUX MPOLECCHI
MMyHUTETa. DPapMAKOJIOTMYECKAsT XapaKTEPUCTHUKA WHTEPJICUKUHOB: IIOJYyYEHUE,
MEXaHMU3M JIeUCTBUSI, TpuMeHeHne. OCHOBBI MaTO(PU3HOJIOTUU OCTPO(da30BOTO OTBETA,
MeInanus BocnaieHus. MoJIeKyIsIpHbIA MEXaHU3M NPOTUBOBOCHATIUTEIBHOTO IEVUCTBUS
TIFOKOKOPTUKOCTEPOUIOB,  HECTEPOMAHBIX  MPOTUBOBOCHAIMUTENBHBIX  CPENCTB.
[IpakTruueckas padota «['ucTonornyeckue npenaparbl UMMYHHOUM CHCTEMBD».

[ToHsTHE O HapKO3€ W HAPKO3HBIX Ipernaparax. KileTouHblii 1 HEPBHBIA HAPKO3.
PapMakoJOrM4YecKass XapaKTepUCTUKA OTACJIBbHBIX TIPYNI HApPKO3HBIX CPEJNCTB.
[TocnenoBarenbHOCTh ACHCTBUS Ha IEHTpalbHylO0 cuctemy. [Ipaktuueckas pabota
«l'ucronornueckue npernapaTbl HEPBHOM CUCTEMBDY.

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

MonekynspHbple acnekTbl Homuuenuuv. OnuatHele penenTopbl, WX THIIBL.
DHkedanuHbl U SHAOP(UHBI - SHIOTCHHBIE JIUTAH bl OMMATHBIX PEIENTOPOB.

AHTUTICUXOTHUYECKOE JEHCTBUE, BIUSHUE HA (PYHKIUIO SKCTpANUPaMUIHON
CUCTEMBI, YMOLIMOHAIBHYIO c(epy, PBOTHBIA IEHTP, apTEepHAIbHOE JIaBlIEHUE, LIEHTP
TEPMOpPETYJALUU. MOJIEKYJISIpHbIE MEXAHU3MBI JEUCTBUSI HEUPOJICITUKOB, BIUSHUE HA
nogaMUHOBBIE, CEPOTOHUHOBBIE, aJIPEHO- U TUCTAMUHOBBIE PELENTOPHI, UX JEHCTBUE HA
KJIETOYHbIE MeMOpaHbl, Ha JECMOHWPOBAHUE TKAHEBBIX MOHOAMUHOB. [loTeHIman-
3aBUCUMbIE HATPUEBbIE KAHAJIBI KAK MUILIEHH AEHCTBUS MECTHBIX aHECTETUKOB. CIOCOOBI
WHTUOMPOBAHUS MTOTEHITUAT-3aBUCUMbIX HATPUEBBIX KAHAIIOB MECTHBIMU aHECTETHUKAMU.
[Tpaktnueckass pabora «Kapra oskcmpeccun A0()aMHHOBBIX U CEPOTOHHMHOBBIX
pelLenTopoB B Mo3re Mblleii». MccienoBarenbckas padota «IloBeneHueckue TecTol Ha



peiokax Danio rario. CBemyio-TeMHass Kamepa». MccienoBarenbckas paboTa
«[ToBengenueckue Tectsl Ha ppiOkax Danio rario. OTkpeiToe mone». MccnenoBarensckas
pabora «IloBeneHueckue TecThl Ha ppIOKax Danio rario. CtaitHOe TOBEIEHUE .

Moayab «MoJieKkyJIsipHbIe OCHOBBI cejieknum» 9 kiacc (68 yaca)
1. Monekynapnaa ouonozus. (20 uacoe)

OcCHOBHBIE BEXH Pa3BUTHUSI MOJIEKYJIAPHON OMOIOTHH.

HyxneunoBsie kucnoTsl. OCHOBHBIE IPUHIUIIBI cTpoeHud. [IpakTudeckas padora
«Boinenenne JIHK u3 OGanana». Ilpaktuueckas pabora «Mogens JHK-opuramm.
[IpakTnueckass pabota «Omnpenenenue kadectBa mnpenapatoB JHK ¢ mnomombio
ceKTpooTOMETpUN» (MPU HATUIUHU 000PYIOBAHMUS).

Marpuunble cUHTE3bl. Permkanus — OCHOBA KIJIETOYHOTO JAeiieHus. [IpuHIumbl
perunkanuu. [Ipaktudeckas padota «PennmukaruBHas malmmHa (Urpa-aeMOHCTPAINS ).
[Ipaktuueckas padota «I1LP (Mogens ammnudukanus Ha Oymare)».

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

Tpauckpunuus. [Ipaktuyeckas pabora «Cuia mpoMoTOpay.

['enernueckuit koa. [lpakTtuueckas pabora «PemieHue 3amad Ha TEHETUYECKHMA
koq» Tpancsius. [Ipaktuyeckas pabora « QoaauHT OEITKOBY.

Opranuzaiusi reHomMa BUPYCOB IIpOTMBOBHpYCHBIE CpeICTBa, MEXaHU3Mbl HMX
JIEUCTBUS.

Opranuzanusi ~ reHoma  Oaktepuil  AHTuUOaKTepUaIbHbIC npenaparsl.
UccnenoBarenbckas padbota «PacnpocTpaneHre aHTHOMOTUKOPE3UCTEHTHBIX OAKTEPHiN»
Opranuzanus reHoma sykapuoT ['eHoMHOe penaktupoBanue. llpaktuueckas pabota
«PaboTta B coBpeMeHHBIX TeHeTHYeCKuX 0a3zax maHHbIX. [IpoBenenue In silico anammza
IIOCJIE0BATEIILHOCTEN TEHOBY.

2. Moanexynapnuie ocnoswt cenemuxu (20 uacoe)

[Ipenmer renetuku. Kparkas uCTOpUST  pa3BUTUS  TPEACTABICHUS O
HACJIEICTBEHHOCTH.

OT rena K Opu3HAaKy: KaK packpacuth kota. Yto Takoe npusHak? [IyTe OT reHa o
npu3Haka. Myrtamuu. Asend. ['eTepo3urorsl U TOMO3UTOTHL. JIOMUHAaHTHBIE H
peueccuBHble amnend. PoneBas wurpa «Amenn». HccienoBatenbCKAil  TTPOEKT
MyTtarennbie (GaKTOPBHI.

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

JIucKkpeTHOE HacieAOBaHWE MNPHU3HAKOB. 3aKOHbI MeHJENs: OJUH TeH - OJIMH
npu3Hak. CxeMa CKpeniuBaHusi. 3aKOoH €IMHO00pa3us THOPUIOB MEPBOTO MOKOJICHUS.
[IpakTnueckoe 3amganue «EnmHoOOpa3ne mepBOro MOKOJEHUS». 3aKOH pacUIeTICHUs



IIpU3HaKa BO BTOPOM IOKosieHMM. IIpakTnueckoe 3amaHue «PaciiemieHne BO BTOPOM
nokosieHun». MccnenoBarenbekuil NpoeKT «3akoHsbl . MeHienst B 3KCIIepUMEHTE».

3akoHbl MeHzensi: HECKOJbKO T'€HOB - HECKOJBKO MpHU3HAKoB. [lurubGpumnHoe
ckpemnBanue. HesaBucumoe pacxoxkaeHne xpomocom. IIpakthueckoe 3amanue
«Pemerka Ilennera». CuerieHHOE HaclIe10BaHNUE.

B3aumopeiictBue reHoB. AnienbHOE M HeaulelbHoe. [IpakThueckoe 3aHsTHE
«B3aumoielicTBUS TE€HOB (MOJEINPOBAHUE CUHTE3A U TPAHCIIOPTA MUTMEHTA B KIIETKY )»

Omnpenenenune nosna. [TonoBeie xpoMocoMel. Camilsl U caMkd. Biusinue ¢pakTopos
OKpyXarwuen cpeapl. XpOMOCOMHOE ompeaeneHue 1moJa. [looBbie XpOMOCOMBL.
[Ipaktnueckoe 3amanue «HacnemoBanmwe, cuemeHHoe ¢ nojgom». [IpobGiema
JOTIOJIHUTENIBHOU X-XPOMOCOMBI Y KEHIIUH. TpEeXBETHBIE KOILIKH.

3. Monexynapnuie ochoswt cenexyuu (28 uacos)

['enbl B momnysAuax: BeJMKoe paBHoBecue. [lonymnsanusa. YacToTel BcTpedaeMoCTH
Mpu3HaKa u aiens. YpaBHeHue Xapau-BaiinOepra. [Ipaktuueckoe 3aganue «HacToTsl
ajsieneil, TeHOTHNOB W  (GeHOoTunoBy». MccrnenoBaTenbcKuii MPOEKT «AHaNMM3
T€HETUYECKON CTPYKTYphI OMYJIAIINK (HAa OCHOBE 3aK0oHa XapAau-BaitHbepra)».

[Tonynsauuu MEHSIOTCS: YUCIEHHOCTh, MUTpalusi U BbIOOp cymnpyra. dakTopsl,
KOTOpbI€ BBIBOJAT TNOMYJSILMIO W3 paBHOBecus Xapau-BaitnOepra. UucineHHocTb
nonyysiuu.  PoneBass urpa  «9Oddext ocHoBatens». PoneBas wurpa  «Oddekt
OyTBIIOUHOTO TopJblKkay. [peid reHoB. Myrauun. HecmydaitHoe ckpelivBaHuUe.
N3ossus.

[Monmynsauuu  MEHSAIOTCS:  €CTECTBEHHBIM  OTOOpP. MexaHusm  JelcTBUS
ecTecTBeHHOTO 0TOOpa. [IBrkymmmit oT6op. PoneBas urpa «EctecTBeHHBIN OTOOPY.

MopaudukarronHas W3MEHYUBOCTbD. Craructuyeckue O0COOEHHOCTH
MO U (DHKAIIMOHHOM M3MEHUYMBOCTH. VccnenoBarenbekue padoTel «MoaudukamoHHas
W3MEHYMBOCTh PACTEHHI B MPEIEIIaX BALIEr0 MECTA )KUTEIbCTBAY.

HacnenoBanne KOJNMYECTBEHHBIX MPHU3HAKOB. KOJIMYECTBEHHBIE MPU3HAKM.
CpenoBast u3MeHUMBOCTH Npu3Haka. Koadgdunment nacnenyemoctu npuzHaka. OTBET Ha
otOop. [louck reHOB KOMMYECTBEHHBIX NpU3HAKOB. OIHOHYKJICOTHUIHBIC BapHUAHTHI
reHoB. JIHK-uwur. [TostHOreHOMHBIN aHAJIN3 aCCOLHAIINM.

«Owmby Han renomoMm. [loctrenomuas spa. OOpaTHasi reHeTUKa. « OMHKCHBIC»
uccnenoBanus. [Iporeom, metabosiom. [IpakTuyeckoe 3amanue « ATpOHOMBD.

JlomecTukaiyss U LEHTPbl TE€HETUYECKOro pasHooOpasus. Iloucku pacteHuii c
«XOpOIIMMUY» TPU3HAKAMU ISl 4YesoBeKa. [IeHTphl TeHETHMYEeCKOro pa3HooOpa3usl.
Huxonait iBanosuu BaBuiioB. Ceneknusi. KoMOuHaiimonHass v ruOpuaHasi CeIeKIus.
I'erepo3uc. Ilpaktnueckoe 3amanue «l OMOJOTMYECKHE PSAbl  HACIEICTBEHHOU
M3MEHUYUBOCTH.

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



reibl. Kommekunum reHeTuueckux — pecypcoB  pacteHuil.  Ilpaktukym — u/mim
MCCIIEIOBATENIbCKUI TPOEKT «MeTopl KyJIbTUBHPOBAHHUS In Vitro AJisi COXpaHEHUs
IF€HETUYECKUX PECYPCOB PACTEHUN U U1 YCKOPEHHOU CEJIEKLIUN».

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



IINTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHMUSI KYPCA BHEYPOUHOM JESTEJBHOCTH

3aHsATHS B paMKax MpPOrpaMMbl HAMNpaBiieHbl Ha OOECHEYEHUE JAOCTHKEHUS
IIKOJbHUKAMU  CJICAYIOIIMX  JUYHOCTHBIX, METANpeAMETHBIX W  IPEAMETHBIX
00pa3oBaTeIbHBIX PE3yJIbTATOB.

JInyHOCTHBIE pe3yJbTaThI:

B cgpepe epasicoanckoeo eocnumanus. TOTOBHOCTh K  KOHCTPYKTHBHOM
COBMECTHOM JIESITEIbHOCTH IIPH BBITIOJIHEHUHU UCCIEAO0BAHUN U MPOEKTOB, CTPEMIICHUE K
B3aMMOIIOHUMAaHUIO ¥ B3aUMOIIOMOIIIH.

B cgpepe nampuomuueckozo socnumanusi; OTHOIICHUE K OMOJIOTHH KaK K BaKHOM
COCTABJISIIOLIEH KYyJBTYpbl, TOPAOCTb 3a BKJaJ POCCHHCKHX M COBETCKUX YYEHBIX B
pa3BUTHE MUPOBOM OHMOJIOTUYECKON HAYKHU.

B cgepe Oyxosno-mpascmeennoco ocnumanus: TOTOBHOCTH OIICHUBATh
NOBEACHUE M TMOCTYNKUA C TMO3UIUU HPABCTBEHHBIX HOPM K HOPM 3KOJOTMYECKON
KYJIbTYPbI; IOHUMAaHUE 3HAYMMOCTH HPABCTBEHHOT'O ACMEKTA JACSATEILHOCTH YEJIOBEKA B
MEIUIMHE U OMOJIOTHH.

B cgepe scmemuueckoco eocnumanus: TOHWUMAHUE pONM OWOJOTHH B
(hOpMHUPOBAHUU SCTETUYECKOMN KYJIbTYPhI TUYHOCTH.

B cgepe uzuueckoco eocnumanus, Gopmuposarus Kyabmypsl 300p08bs U
IMOYUOHANBbHO2O 01A20N0AYYUsA: OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3/I0POBBIO U
YCTaHOBKA Ha 3/10pOBbIN 00pa3 )KU3HU (3710pOBOE MUTAHUE, COOJIIOIEHNE TUTUEHUYECKUX
MIpaBUJI U HOPM, COATAHCUPOBAHHBIN PEXXHUM 3aHITHHI U OTABIXA, PETYIsIpHAs (hU3uIecKas
AKTUBHOCTH); OCO3HAHKE TTOCIIC/ICTBUN U HEMIPUSTUE BPEIHBIX MPUBBIYEK (YITOTpeOIecHUE
QJIKOTOJIs, HApKOTUKOB, KypeHHE) W WHBIX ¢GopM Bpeaa s (PU3NYECKOTO U
MICUXUYECKOTO 3J0POBBS; COOJIOJEHNE MpaBWJ OE30MAaCHOCTH, B TOM YHCJIC HABBIKU
0€30I1acHOr0 MOBEICHUS B MPUPOIHOM cpefie; chOPMUPOBAHHOCTh HaBBIKA PeQIICKCUH,
yIpaBjieHHe COOCTBEHHBIM IMOLIMOHATIEHBIM COCTOSTHUEM.

B cgepe mpyoosoco 6ocnumanus: akTUBHOE y4acTHE B PEIICHUU MPAKTHUECKUX
3amay (B paMKax CEMbH, IIKOJbI, TOPOJa, Kpas) OMOJOTHUYECKOW MU IKOJIOTUYECKOU
HaIPaBJICHHOCTH, WHTEPEC K MPAKTHUYECKOMY H3Y4YEHHUIO Tpodeccuii, CBSI3aHHBIX C
OMOJIOTHEH.

B cgepe sKxonocuueckoco eocnumawnus:  OpUEHTAIUST HA TPUMEHEHUE
OMOJIOTHYECKHUX 3HAHUH MPHU PEIICHUH 3a/1a4 B 00JIaCTH OKPYKAIOIIEH Cpeibl; OCO3HAHUE
AKOJIOTMYECKUX MTPOOJIEM U MyTeH WX PEIICHUS; TOTOBHOCTh K YYaCTHIO B MPAKTUYECKOU
NEATEeIbHOCTU SKOJIOTMYECKON HaMpPaBJICHHOCTH.

B cgepe nonumanus yewmnocmu Hayumoco NO3HAHUA: OpPUEHTAIMA Ha
COBPEMEHHYIO CHCTEMY HAy4HBIX MPEACTaBICHUH 00 OCHOBHBIX OHMOJOTHYECKUX
3aKOHOMEPHOCTSX, B3aMMOCBSI3SIX 4YEJIOBEKAa C NPUPOJHOM W COLUAIBHOW CPENOM;



NOHUMaHUE POJU OUOJIOTHYECKON HAyKH B (h)OPMUPOBAHUM HAYYHOTO MHUPOBO33PEHMUS;
pa3BUTHE HAYYHOU JIFOOO3HATENLHOCTH, MHTEpECca K OMOJOTUYECKON HayKe, HABBHIKOB
HCCIIEI0BATENILCKOU JIESITETbHOCTH.

B cgepe aoanmayuu x uzmensiowumcs ycio8uam COYUAnbHOU U HPUPOOHOU
cpeovl. AaJieKBaTHAas OLICHKAa M3MEHSIOIIUXCA  YCJIOBHUM; TMPUHATUE  PpEUICHUS
(MHIMBUAYaJbHOE, B TPYIIE) B W3MEHSIOLIMXCS YCIOBHSX HAa OCHOBAaHUM aHAIIM3a
OuoJiorn4eckor HHPpOpMaIuK; MJIAaHUPOBaHUE  JCHCTBHM B HOBOM CUTYyalluU
Ha OCHOBAaHHMH 3HAHUI OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHbie pe3yJbTaThl:

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

® YCTAaHABIWBATH CYIIECTBEHHBIM TMPHU3HAK KJIACCH(PUKAIMKA OHOJIOTHUYECKUX
00BEKTOB (SIBJICHHH, MPOILIECCOB), OCHOBAaHUS Jisi OOOOIICHUS W CpaBHEHUS,
KpUTEPUHU TIPOBOIUMOTO aHAJIN3a;

e C y4éTOM MPEUIOKCHHON OMOJOTHYECKON 3a/1a4ll BBISIBISITH 3aKOHOMEPHOCTU U
MPOTHBOPEYHMST B paccMaTpuBaeMbIX (akTax W HAOIIONCHMSIX; TMpesiarath
KPUTEPHUH /IS BBISIBICHHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

® BBIABIATH JeUIUTHI HHPOPMAIUM, JTAHHBIX, HEOOXOAMMBIX JJIsi PpEIICHUS
IMOCTaBJICHHOM 3a/1a4H;

® BBIABIATh NPUINHHO-CIEACTBEHHBIC CBS3M TP HM3YYCHUH OHOJIOTHYECKUX
SIBIICHUN W TIPOIIECCOB; JeJaTh BBIBOJBI C HCIIOJIB30BAHHEM JCTyKTHUBHBIX U
WHIYKTUBHBIX YMO3aK/IIOUEHUH, YMO3aKIIOUCHHUI TI0 aHAJIOTHUH, POPMYIHUpPOBAThH
TUTIOTE3BI O B3AaMMOCBSI3SIX;

® CaMOCTOSITEILHO BBIOMpaTh CMOCOO pelieHus yueOHOW OMOJOTMYECKON 3ajadu
(cpaBHHBATh HECKOJIBKO BApUAHTOB PEIICHUS, BEIOUpATh HAMOOJIEE MOAXOISIIIHIMA
C YU4ETOM CaMOCTOSTEIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbIe BccieoBaTeIbCKUE ACHCTBUS:

® HCIIOJBH30BaTh BOMPOCH! KaK MUCCIIEIOBATEIHLCKUM HHCTPYMEHT TIO3HAHUS;

e (dopMymHpOBaTh BOMPOCHL, (UKCHPYIOIIHE pPAa3pbIB MEXIy pEATbHBIM U
KEIATeIbHBIM  COCTOSIHUEM  CUTyaluH, OO0BEKTa, W  CaMOCTOSITEIHHO
yCTaHaBIIMBATh UCKOMOE U JIaHHOE;

e (dopmupoBath  THMOTE3y 00  UCTUHHOCTH  COOCTBEHHBIX  CYXKIICHUH,
apryMEHTHPOBATh CBOIO MO3UINIO, MHCHHE;

® TIPOBOJUTH MO CAMOCTOSTEIBHO COCTABIICHHOMY ITIaHy HaOJF0ICHUE, HECIIOKHBIN
OMOJIOTMYECKH SKCIIEPUMEHT, HEOOJBIIIOE HCCIECIOBAHUE TI0 YCTAHOBICHHUIO
0COOEHHOCTEH OMOJIOrHYECKOro 00beKTa (IpoLecca) u3ydeHus,

® TIPUYUHHO-CJICJICTBCHHBIX CBSI3¢H M 3aBUCUMOCTEH OMOJOTHYECKUX OOBEKTOB
MEXIy COOO0M;



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

CaMOCTOSTENIbHO (OPMYIUPOBAaTh OOOOLIEHUST W BBIBOJABI 1O pe3yJbTaTam
IPOBEIEHHOTO HAOMIOACHHS, SKCIEPUMEHTA, BIaJAeTh MHCTPYMEHTAMHU OLIEHKHU
JIOCTOBEPHOCTH MOJYUYEHHBIX BBIBOJIOB U 0000IIIEHHUI;

MIPOTHO3UPOBATH BO3MOXKHOE TAJTbHEHIEe pa3BUTHE OMOJIOTHIECKUX MPOIIECCOB U
UX TIOCJIEJCTBUS B aHAJIOTHYHBIX WM CXOIHBIX CUTYyaIUsX, & TaAKKE BbIJBUTATh
MIPEANOJIOKEHNS 00 MX PA3BUTHH B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ nadopmanmeii:

NPUMEHATH Pa3InYHbIE METOJIbI, ”THCTPYMEHTHI U 3aIPOCHI TPH MMOUCKE U 0TOOpe
Ouonoruueckod WHGOPMAllMM WIM JAHHBIX U3 MCTOYHHUKOB C YYETOM
MPEeVI0KEHHOM yueOHOM OMOJIOrMYeCKOM 3a/1auu;

BbIOMpaTh, AHAJIM3UPOBATh, CHCTEMATU3UPOBATh M  HHTEPIPETUPOBATH
OMOJIOTHYECKYIO MH(DOPMALIUIO PA3IUYHBIX BUAOB U (hOPM IPEACTABICHUS,
HAXOJUTh CXOJHBIC apTyMEHTHI (MIOATBEPKAAIOIINE UITU OTPOBEPTaloIie OJHY U
Ty K€ UJIeI0, BEPCHUIO) B PA3TUIHBIX HH(DOPMAIIMOHHBIX HCTOYHHUKAX;
CaMOCTOSITENIbHO BEIOMPATh ONTUMANIbHYIO (POpMY MpeACTaBlIeHUs HHPOPMAIIH U
WLTIOCTPUPOBATH PEIIaeMbIe 3aa41 HECTIOKHBIMU CXEMaMHU, AHarpaMMaMu, HHOK
rpaduKoi U ©X KOMOMHAIIUSIMU;

OLICHMBATh HAA&KHOCTh OMOJOTHYECKOW HMH(OpPMAIMM 1O  KPUTEPUSIM,
NPEJI0KEHHBIM YUYUTENIEM WA C(HOPMYTHPOBAHHBIM CAMOCTOSTEIILHO;
3allOMUHATh U CHCTEMATH3UPOBATh OMOJIOTHUECKYI0 HH(POPMAIIHIO.

B cghepe oenadenus ynusepcanbHvlMu Y4eOHLIMU KOMMYHUKAMUBHBIMU OeUCMEUIMU
OOuienue:

BOCIPUHUMATh U (OPMYJIHMPOBATh CYXXKIIEHHUS, BBIpaXKaThb SMOIIMHM B TMpoOIecce
BBIINOJIHEHMSI IPAKTUYECKUX U JIaOOPAaTOPHBIX padoT;

BBIpaXXaTh ce0s (CBOIO TOUKY 3PEHMSI) B YCTHBIX U NUCbMEHHBIX TEKCTaX;
pacrno3HaBaTb HEBEpOAJNbHBIE CpPEJICTBA OOIIEHHS, IIOHMMaTb 3HA4YEHHE
COLIMAJIbHBIX 3HAKOB, 3HaTh M pAacloO3HaBaThb MPEANOCBUIKH KOH(MIMKTHBIX
CUTYyalUHi U cMsIr4aTh KOH(IJIMKTBI, BECTU IEPETOBOPHI;

NOHUMAaTh HAMEPEHUS JPYTHX, MPOSABIATH YBAXKUTEIBHOE OTHOIICHHE K
co0eceIHUKY U B KOPPEKTHOM Gopme popMyIupOoBaTh CBOM BO3PAKEHMUS;

B XOJI€ IMajora W/ uim AUCKYCCUU 3aJaBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMOi
OMOJIOrMYEeCKOM TEeMbl M BBICKA3bIBATH WJEH, HAllEJICHHbIE Ha pEIICHUE
OMOJIOTUYECKOHN 3a/1auu U TOJIJIEp>)KaHue 01aroKenaTeIbHOCTH OOICHIS;
COIOCTABJISITh CBOM CYXKICHHUS C CYXICHUSAMU JPYTUX YYaCTHUKOB JUAJOra,
0oOHapyXUBATh Pa3INYMs U CXOJCTBO MO3UIINH;

nyOJIMYHO NPEICTABISATh PE3YJIbTaThl BBIIOJHEHHOTO OHMOJIOIMUYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIEeIOBAHUS, IPOCKTA);



CaMOCTOATCIBHO BI>I6I/IpaTI> (bopMaT BBICTYILJICHHA C y‘{éTOM 3a1a4 Npe3C€HTalluu U
0CcOOeHHOCTEH ayJuTOpun W B COOTBCTCTBHMHM C HHM COCTaBJIATH YCTHBIC H
IMMCBMCHHBIC TCKCTBI C UCITOJIb30BAHUCM WINIFOCTPATHBHBIX MATCPUAJIOB.

CoBMecCTHAas IeITEILHOCTD (COTPYIHHUYECTBO):

MOHMMATh M MCHOJb30BaTh MNPEUMYIIECTBA KOMAHIHONM W WHIWBHAYaJlbHOU
paboThI TIpH pEIICHUH KOHKPETHON OMOJOTHYECKOW MPOoOJeMbl, 000CHOBHIBATH
HEOOXOAMMOCTh MPUMEHEHHS TPYNIOBBIX (DOPM B3aUMOJECUCTBUS TIPH PEIICHUN
MOCTaBJICHHOW y4eOHO 3a/1auu;

MIPUHUMATH LEJIb COBMECTHOM JIESITEIbHOCTH, KOJUIEKTUBHO CTPOUTH IEMCTBUS MO
e€ JOCTWXKEHHUIO: PACTIPENENsTh POJIH, JI0rOBapUBaThCs, 00CYKAATh MPOIECC U
pe3yabTaT COBMECTHOU PadOTHI;

yMeTh 0000I11aTh MHEHHSI HECKOJIbKUX JIIOJIed, TPOSBIATbH TOTOBHOCTb
PYKOBOJIUTb, BBIIOJHATh OPYUYEHUS, TOAUUHSATHCS;

IUTAHUPOBATh OPTraHU3AIMI0 COBMECTHOMW pabOThI, OMpENessTh CBOI poiib (C
y4ETOM NPEANOYTEHUM M BO3MOKHOCTEW BCEX YYACTHUKOB B3aMMOJICUCTBUSA),
pacrpenensTh 3aJayd MEXJy YJI€HAaMHU KOMAaH]Ibl, y4acTBOBAaThb B T'PYMNIOBBIX
dbopmax padoTsl (00CYykaeHUSI, 0OMEH MHEHHUSIMU, MO3TOBBIC IITYPMbI U UHBIC);
BBITIOJTHATH CBOIO YaCTh pa0OThI, TOCTUTATh KAY€CTBEHHOTO PE3yJIbTaTa IO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUSA C IPYTHUMH WICHAMH KOMAaH/IbL;
OIICHMBATh KA4eCTBO CBOETO BKJaJa B OOMMIA TPOAYKT TIO KPUTEPHSM,
CaMOCTOSITENIbHO  CHOPMYJUPOBAHHBIM  YYACTHHUKAMU  B3aUMOJICUCTBUS;
CpaBHUBATh PE3YJIbTAThI C UCXOAHOM 3a/1a4€y U BKJIAJ KXKJI0T0 YWIEHAa KOMaH/IbI B
JNOCTH)KEHHE Pe3yJIbTaTOB, pa3lesaTh c(epy OTBETCTBEHHOCTH U MPOSBIATH
TOTOBHOCTBH K MIPEIOCTABICHUIO OTUETA TIEPE] TPYIIION;

OBJAZETh CUCTEMOM YHHUBEPCAIBHBIX KOMMYHMKATHBHBIX JACHCTBHMM, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB U 3MOILIMOHAIBLHOTO
WHTEJJIEKTA IKOJIbHUKOB.

B cgepe oenadenus ynusepcanvHviMu yueOHLIMU PeSYIAMUBHBIMU  OCUCMBUIMU.
CaMoOprasu3aiiys:

BBISIBIIATH TPOOJIEMBI IS PEIICHHWs] B KU3HEHHBIX W YYEOHBIX CHUTYaIMsIX,
UCTIOJB3Ysl OMOIOTHUECKUE 3HAHUS;

OPHEHTHUPOBATKLCS B PA3TUYHBIX MMOAX0aX IPUHATHS pelieHni (MHINBU Ty TbHOE,
NPUHATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUH TPYIIION);

CaMOCTOSITEIIbHO COCTABJISITh QJITOPUTM pPEIICHUS 3a7adu (WX €ro 4YacTh),
BBIOMpaTh CIOCOO pelieHus y4dyeOHONW OMOJIOTMYECKOW 3ajaud ¢ Y4ETOM
UMCIOIINXCA PECYypCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATH
Mpe/yiaracMble BAPUAHTHI PEIICHU;

COCTaBIISITh TUIAH JEWCTBUM (TNIaH peaju3aliil HAaMEUEHHOTO ajropuTMa
pereHus), KOPPEKTUPOBaATh MPEIIOKEHHBIN alTOPUTM C YUYETOM MOTyUYEHUs
HOBBIX OMOJIOTMYECKUX 3HAHUH 00 U3ydaeMOM OMOJIOTHYECKOM OOBEKTE;

JieaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.



CaMOKOHTPOJIb (pediaekcus):

BJIa/IETh CIOCOOAMH CaMOKOHTPOJISL, CAMOMOTHBAIIUH U PEIICKCHH;

JaBaTh aJI€KBaTHYIO OLEHKY CUTYaIlH U MPeAJarath miaH e€ N3MEeHEeHHUS;
YUUTHIBATh KOHTEKCT U MPEABUACTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpU
pemieHMH y4eOHOUW OWOIOTMYECKOM 3agaud, aJanTUpOBaTh pELICHHE K
MEHSIOIIUMCST OOCTOSTEIHCTBAM;

OOBSICHATh MPUYUHBI JOCTIKEHUS (HEJOCTMXKEHUS) pPe3ysIbTaTOB JIESTeIbHOCTH,
JaBaTh OIICHKY MPHOOPETEHHOMY OIBITY, YMETh HaxOJuUTh IO3UTUBHOE B
POU30LIEANICH CUTYaINH;

BHOCUTh KOPPEKTHUBbI B JEATEIbHOCTH HA OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHHBIINXCS CUTYAIMH, yCTAHOBIECHHBIX OIIMOOK, BOSHUKILIUX TPYAHOCTEH;
OLIEHUBATh COOTBETCTBHE PE3YJIbTaTa LTI U YCIOBUSM.

3MOHHOH3HBHBIﬁ HHTCJJICKT.

pasznuyaTh, Ha3blBaThb M YNPABIATh COOCTBEHHBIMU SMOLUSIMH U SMOIUSMU
IPYTUX;

BBISIBJISITh Y @HAJIM3UPOBATh TPUUMHBI SMOLIUIA;

CTaBUTh ce0s Ha MECTO IPYroro 4YejoBeKa, MOHMMAaThb MOTHBBI U HaMEpEHUs
ApYToro,

PETyIUPOBATh CIIOCOO BBIPAKEHUS SMOLIMIA.

[Ipunsitue ceds u Ipyrux;

OCO3HAaHHO OTHOCHUTBCS K JPYTOMY YEJIOBEKY, €r0 MHEHHIO;

IPU3HABATh CBOE MPABO Ha OLIMOKY M TaKOE K€ MPaBo JIPYyroro;

OTKPBITOCTH ce0€ U APYTUM;

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOIN YHUBEPCAIBHBIX YUEOHBIX PErYJIATUBHBIX IEHCTBUI, KOTOpast
obecnieunBaeT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JMYHOCTH (BHYTPEHHSS
NO3ULHUS JINYHOCTH), U >KM3HEHHBIX HABBIKOB JUYHOCTU (yIpaBiIeHHsS COOOH,
CaMOJIMCIIMIUIMHBI, YCTOMYUBOTO TTOBEICHHUS).

IIpenMeTHbIE pe3yJbTAThl OCBOCHHUS TPOTPAMMEBI
B no3naBaTenpHOM (MHTEUICKTYaIbHOM) cdepe:

— TpUOOpETEeHHE OMbITa MCIOIH30BAHMS METOJ0B OMOJIOTMYECKON HAYKH C IIeINIbIO

U3y4YeHUs OMOJIOTMYECKUX OOBEKTOB, SIBICHUM M MPOIECCOB: HAOIIOECHUE, OMMCAHUE,

IMPOBCACHUC HCCJIIOKHBIX OMOJIOTMYECKUX OIBITOB M OKCIICPUMCHTOB, B TOM YHCJIC C

UCIIOJIb30BaHMEM aHATIOTOBBIX M IIU(POBBIX OMOIOTHYECKUX TPUOOPOB U UHCTPYMEHTOB;

dbopMHpOBaHUE YMEHHS UHTETPUPOBATH OMOJOTUYECKHUE 3HAHMS CO 3HAHUSMHU U3

JIPYTUX YUYE€OHBIX MpeaMeToB ((Pu3uKu, XUMuH, reorpaduu, HCTOPUH, OOIIECTBO3HAHUS
UT. 1.);



— (opmupoBaHHEe YMEHUH pelmiaTh yueOHbIC 3a/1aui OMOJIOTHYECKOTO COJIePIKaAHMS,
BBISIBIIATH ~ NPUYUHHO-CJICICTBEHHBIC  CBSI3M,  IMPOBOJIUTH  KAa4eCTBEHHBIE U
KOJIMYECTBEHHBIC PACUETHI, JCJIaTh BHIBOJBI HA OCHOBAHUH TOJYUYCHHBIX PE3YyJIbTaTOB;

— (opmupoBaHHEe YMEHHS IUIAHUPOBATH YYECOHOE HMCCICIOBAHUE WM MPOCKTHYIO
paboTy C y4eTOM MOCTaBJICHHOU 1ieNu: (POpMYyIUpPOBaAThH MPOOJIEMY, TUIIOTEZY U CTABUTH
3a/ladyd MCCJIEIOBAHUS, BHIOMPATh AJEKBATHO TOCTABICHHOW €M METOJbI, JCNaTh
BBIBOJIBI 110 Pe3yJIbTaTaM MCCIEAOBAHUS WA MMPOSKTHOM NESITEIbHOCTH;

— (¢dopmupoBaHMe  HHTepeca K  yriayOJeHHWto  OMOJOTMYECKUX  3HAHUM
(mpeanpoduiibHas MOATOTOBKA U MpodecCUOHANIbHAs OPUEHTAIMS) U BBIOOPY OHMOJI0THH
KaK Ipo(UILHOTO MPeIMETa Ha CTYIIEHU CPETHETO MOTHOTO 00pa3oBaHus it Oyayuiei
npodeCCUOHANILHON JEATENIbHOCTU, B 00JIaCTM OWOJOTHU, MEIUILIMHBI, HKOJOTHH,
TICUXOJIOTUH, BETEPUHAPHUH, CEIIbCKOTO XO3SMCTRA;

— BIIQJICHUE HaBblKaMu paboTel ¢ uHGpOpPMAIMENl  eCTeCTBEHHO-HAYYHOTO
COJICp>KaHMs, MPEJICTABICHHON B pa3HON gopme (B BUIE TEKCTa, TAOJUYHBIX JAaHHBIX,
cxeM, rpaduKOB, aMarpaMMm, Mojeiei, H300paKeHHI), KPUTHUUECKOTO aHaIu3a
uH(OPMAITUHU U OLICHKH €€ JIOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJOTUYECKHE 3HAHUS CO 3HAHUSMHU JIPYTUX y4EOHBIX
MPEeIMETOB; MHTEpEC K yriayOneHuio OMOJIOTMYECKUX 3HAHUI U BBIOOpPY OMOJIOTUH Kak
npoQMIBHOTO TPEeIMETa Ha ypOBHE CpeIHero oOmiero oOpa3oBaHus MJjia Oyaymien
npoeCCUOHAILHON  JIESITEIbHOCTH B 00JacTH OWOJIOTUM, MEAUIIMHBI, HKOJOTHH,
BETEPUHAPHH, CEILCKOTO XO3SMCTBa, MHINEBONM IPOMBINUICHHOCTH, IICUXOJIOTHH,
UCKYCCTBa, CIIOPTA - UMETh YETKUE MPEICTABICHUS O MAaTEPHATMCTUYECKON CYIITHOCTH
TCHOMOB JKHBBIX OPTaHH3MOB U PETYJISINIO UX PAOOTHI;

— 3HAHWE OCHOBHBIX (DAaKTOPOB OKPYKAMOIICH CpPEJbl, BIMSIIONIMX Ha Pa3BUTHE H
CYIIIECTBOBAHKE KUBBIX OPTraHU3MOB, afanTaIiil K (hakTopaM OKPY>KaIOIIeH CPebl;

— 3HAHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJIOTHH, UCTIOIB30BAHUS €€ JOCTIKCHHUI B
COBPEMECHHOM U3HM YeJIOBEKa, 0COOCHHOCTH HMCIIOJIb30BAHMS KUBBIX OPTaHU3MOB JIJIS
IPOU3BOJICTBEHHBIX HYXK]I YEJIOBEKA;

— 3HAHWE OCHOBHBIX ITOXOIOB CEJICKITUU M OMOTEXHOJOTHH KYJIbTYPHBIX PACTCHUH,
XapaKTEepPU30BaTh T'CHETHYECKH  MOAM(PHUIIMPOBAHHBIC  PACTEHUS, ONEPHPOBATH
MOHATUSAMHU, THOPUAM3AIUS, OTAAJCHHAs THOPUAM3AIUs, HCKYCCTBEHHBIH OTOOp,
reTepo3ucC, TpaHCHOpMaIHs, MyTareHe3, TCHETHUECKOE PEAaKTHPOBAHUE;

— TOHUMaHWE MOJIEKYJAPHBIX  MEXaHW3MOB  peaju3allud  HaCICACTBEHHOU
uH(bOpMAaITUU U yMEHUE CBOOOHO ONIEPUPOBATH OCHOBHBIMU MOHSATUSIMH MOJICKYJISIPHON
OMOJIOTUU U €€ COBPEMEHHBIX HANIPaBJICHUI — IeHOMHUKHU, METar€eHOMUKH, IPOTECOMHUKH;

— 3HAHME OCHOBHBIX 3a00JICBaHUI YEIOBEKAa, MEXaHU3MOB UX Pa3BUTHSA, CITOCOOAX
WX INarHOCTHKH U JICUCHUS;



— (opmMupoBaHHE YMEHHS UCIOJIb30BaTh MOHATUHHBIA anmapar U CHMBOJIMYECKHMA
S3bIK TE€HETUKH, T'PAMOTHOE IPUMEHEHUWE HAYYHBIX TEPMHUHOB, MOHSTUN, TEOPUH,
3aKOHOB IS OOBSCHEHHS HaOIIOMAEMBbIX OHOJIOTHYECKHX OOBEKTOB, SBJICHUH U
POLIECCOB, MO3BOJISIONIUX 3aJI0KUTh (PYHIAMEHT HAy4YHOT'O MUPOBO33PEHUS.

B nenHocTHO-OpHEHTAIMOHHOM cdepe:
— 3HaHWE, YTO NPUMCHCHHE COBPEMCHHBIX TEXHOJOTHMA MOJICKYJIIPHOH OHOJIOTHH
MO3BOJISICT YCICIIHO pelIaTh TakKue 37000JHEBHBIC NPOOJIEMBI, KaKk OXpaHa

OKpYKaroIIeH CPe/ibl, COXpaHEHUE 37JOPOBBS YEIIOBEKA, KOHTPOJIb U BOCCTAHOBIICHHUE
IKOCHCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE

Moayab «Kak :KHBOTHBIE U PACTEHHUS NMPHUCIIOCAOJINBAKOTCH» (IBOJTIOLMOHHAS
KoJI0THs) 5-6 Kiaaccesl (34 yaca)

MOP(hOIOTUYECKUX U
(U3MOIOTUYECKUX aJanTalui.
ITouemy opranu3msl He
CTaHOBSITCSA OECKOHEYHO
OONBIITMMU, MATICHBKUMH,
BCESTHBIM.

TeMbl OcHOBHOE coiep:KaHue JlesiTeJIbHOCTD
IIKOJbHUKOB

1. MBI uccaenyem CBolicTBa M CTPOEHUE KUBBIX Hccnenosarensckne

JKMBbIe 00bEKThI OpPraHU3MOB (CTPOEHHUE KIETKH). | paboThl «Bce nu (CuHUIBL,

(6 u) Bun, oco0b — opranmsm kak Oenku, Oepe3bl W T.J.)
euHas cucTemMa. Ajantamnuu OJINHAKOBbIE?
(mpucnocobnenus). [Tonstue DOTOKBECTY.
roMeocTasa KMBoro opranusma. | [Ipakrtuueckas pabora
Cnioco0sI ero mojiep>KaHusl. «CocraBisieM KHUTY
OrpannueHus PEKOPIIOB  pacTeHU |

JKMBOTHBIX HAIICTO KpasH».

2. Biusinue
OKPYXKAKOLIEH
cpeabl HA )KUBbIE
opranusmsl (12 4)

@aKTOpBI OKPYKAKOLIEN CPEBI
(abmoTHueckue, OMOTUYECKHE,
aHTpororesssie). [lpumepsr
abnMoTHYEeCKUX (PaKToOpoB,
OKa3bIBAIOIINX OCHOBHOE
BIIMSIHUE HA KU3HEJEATEIbHOCTD
’KUBBIX OPTaHHU3MOB:
TEeMIEpaTypa, CBET, BIAKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTH
MIPUCTIOCOOJICHHSI JKUBBIX
OpPraHu3MOB K a0MOTHYECKUM
daktopam. [Ipucnocobienust k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temreparypa,
BJIQYKHOCTh U CBET.

IIpakTHueckoe 3ansATHE
«Bet u Terio» (Kyouku
JIbJIa B3BECUTh, MIOJIOKHUTh
B yaiuku Iletpu Ha
pPa3HOIIBETHYIO OyMmary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpee
pacrasii).

[IpakTyeckoe 3aHsATHE
«Yto pacTBOpsieTcs B
BOJIE» (IKCIIEPUMEHT
«Kunkuii 1om»).
[IpakTrueckoe 3aHsTHE
«duddy3us BemecTs B
BOJI€ (pacTBOPHI)»,
«J1BMkEHME PacTBOPOB IO
LBETKY.

[IpakTyeckoe 3aHsATHE
«Jlen 1aBaeT B Boje
(alicOepru, 3aMep3aHue
BOJIOEMOB)».
IIpakTueckoe 3aHsTue
«Jleng mpu 3amep3aHun




pacuupsieTcs»
(pazpylieHue KamHs
(mouBoOOpaszoBanme),
3aMep3aHUE KIIETOK).
IIpakTHueckoe 3ansATHE
«IIly6a» (xyOuku npaa
3aBEPHYTb B Pa3HbIN
MaTtepuall, B3BECHUTh).
[IpakTueckoe 3ansATHE
«ITurmMeHTb (MOKHO
pa3zieInTh Ha BaTMaHe
KpacUTeu U3
(bomacTepoBy.
[IpakTrueckoe 3aHsTue
«Kaxk )KMBOTHBIE IIABAIOT
B BOJ1e» (DKCIIEPUMEHT C
MTUATIETKOM).
Hccnenosarensckne
pabotsl «BnusiHue cBeTa
(Temuia, BIaXKHOCTH,
COCTaBa MMOYBHI) Ha
pacTeHusi B €CTECTBEHHBIX
WJIM UICKYCCTBEHHBIX
YCIOBHSIX» (Ha IOCTYITHOM

Marepuae).
3. BzaumopeiicrBus | buotnueckue GpakTopsl. Hccnenoarenbckas
JKMBBIX OPTraHNU3MOB | 3aKOHOMEPHOCTH Pa3BUTHUS pabora «Habmonenus 3a
(4 v) MEXKBHUJIOBBIX B3aMMOOTHOILICHUSIMH
B3aMMOOTHOLIEHUN. KUBOTHBIX IIPU

KosBounonus (XUIHUK-KEepTBa;
Mapa3uT-X0351MH) DBOJIIOIUS
cTpaTeruii JoObIBaHUS THUIIIH.
CommansHocTh. Bubl-
BcesieHIIbl. [lepeuenb pacTeHuii-
BpPEIUTEIEH.

OOBIBAHUH ITHIIH
(KOpMyIIKY JJ151 NITUL, TS
TOPOJICKUX WUJIA CEIBCKUX
KUBOTHBIX). Beo-
KaMepbD».
HUccnenosarenbckas
pabota
«PacnpocTpanenue
BHUIOB-CHHAHTPOIIOB B
Hallle MECTHOCTH




4. Yen0BeK B KU3HU
pacTeHu u
KUBOTHBIX? (6 1)

AHTpPOIOTeHHBIE (DAKTOPBHI.
[IpaBaa 1, 4TO NEPBOOBITHBIE
JIIOJIY KWJIM B TADMOHUH C
npupoaoi. OoMalllHUBaHUE U
MIPUPYUYEHUE )KUBOTHBIX U
pacTeHuii. 3aueM cracaTh
BBIMHUPAIOLINE BUIBI, KAK 3TO
nenath. KyneTypHble pacTeHus u
ux aukue npeaku. [louemy
BA)KHO X COXPAHSATh.
Pa3Hoo0Opa3ue KyabTypHBIX
PACTEHUHN U UX 3HAYCHUE B
KU3HHM yesoBeka. KpacHas kHura
Baieit reppuropun. Oco60
OXpaHsE€MbIE TEPPUTOPUH,
3anoBeaHUKU Poccuu n mupa.

[IpakTrueckas pabota
«PazHooOpa3zue
KYJbTYPHBIX PAaCTEHUH B
BaIlleM PETHOHEY.
UccnenoBarenbckas
pabora «BnusiHue
AHTPOIIOT€HHBIX (PaKTOPOB
Ha pa3BUTHE PACTCHUH B
ropoie/HaceIeHHOM
MTYHKTE».
DKCKypcust/pakTHIeCKast
pabota «OOIIT B Barem
PErHOHE — YHUKAIHHBIC
O0OBEKTHI IPUPOIBDY.

5. DkoJiorNUecKue
Huu (6 4)

buocdepa — ogna us3
BaKHEHIIINX 000JI0YEK 3eMIIH.
YTo Takoe «IKOJIOTHUYECKHUE
HHUIIN» U KaK OHU
dbopmupyrorcs? opMupoBaHHE

UccnenoBarenbckue
paboThI «IKOJIOTHIECKUE
HUIIW BOKPYT TEOS —
orucanue GakTopoB
OKPYKarOIIEH CPELBI».

3HaHUM 10 OMOpa3HOOOPaA3UIO Uccnenosarenbckue
KU3HEHHBIX (OpM, paboThI
ITOBEJICHUYECKUX «DeHoaornvecKue
MPUCTIOCOOICHU, HaAOJIIOICHUS.
Mo U (DHKAITMOHHAS
M3MEHYHMBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
COOO0IIIeCTBA U UX THUIIHL.
PasButne u cMeHbI
PACTUTEJIbHBIX COOOIIECTB.
Moayab «OCHOBBI paCTeHHEBOACTBA» 7-8 Kiacchl (68 yacos)
TeMbl OcHOBHOE coiep:KaHue JlesiTeJIbHOCTD
IKOJbHHKOB

Tema 1. BBenenue B
PacTeHreBOACTBO
2v)

Yro-Takoe pacTeHUEBOACTBO:
OCHOBHBIE (DaKTOPHI
BBIPALIMBAHUS PACTEHUM.
Hcropus pa3surtus
arpOXMMHUYECKUX 3HAHUN
(pa6oter M.B. Jlomonocoga, tO.
JIubuxa, byccenro, B.B.
Hoxyuaesa, K.A. Tumupssena,
I1.A. Kocteiuena, JI.H.

[IpakTrueckas pabota
«bouka JIubuxay.




[IpstHUIIIHMKOBA U AP. ).

Tema 2.
ArporexHu4ecKkui
IKCHepuMeHT (6 4)

[IpaBuia mocTaHOBKU
arpO3KCIEPUMEHTOB.
ITocTaHOBKA SKCIIEPUMEHTOB C
pacteHussMu. Be16op TeMbl,
COCTaBJICHHE TUIIOTE3bI, LIEJIA U
3a/1a4 SKCIIEPUMEHTA I10
BBIPAIIMBAHUIO PACTEHUM B
KOHTPOJIUPYEMOU Cpele.
KonTponu, noBropHOCTH,
MIPOBEJICHHUE DKCIIEPUMEHTA.
[imrannpoBaHue SKCIEPUMEHTA.
OueHka pe3yapTaToB
JKCIIEPUMEHTA.

OcBoeHue TEXHOJIOrnu
KpPYTJIOTOAUYHOIO BbIpAIIMBAHUS
CaJaToOB U MUKPO3EJICHU B
KOHTPOJIUPYEMBIX
MCKYCCTBEHHBIX YCIJIOBHSIX.

Hccnenoarenbckas
pabota «DakTopsl,
BIIMSOIIME HA
IIpopacTaHue ceMsH (pocT
MIPOPOCTKOB)».
[TpakTnueckas padbora
«CO0p yCTaHOBKH IS
BBIPALMBAaHUs PaCTCHUI B
KOHTPOJIMPYEMBIX
YCIIOBUAX>.

Tema 3. Poab
XHMHYECKHX
3JIEMEHTOB B
NMUTAHUU PACTCHUM
(20 u)

Bopa. PactBop. BeiTskka.
AHHOHBI, KATUOHBI,
ANEKTPONPOBOAHOCTH U pH
pactBopa. Poip xumuyeckux
AJIEMEHTOB B MUTAHUH PACTCHUM.
[Tonydenune nuTaTeIbHBIX
BEIIIECTB PACTECHHUSIMHU.

VY n06penus: opraHn4ecKue,
MUHEpPAIbHbIE,
MuKpoOuonornyeckue. Turbr
NUTaHUs pacTeHu. Bo3ayuHoe
1 MUHEPAJIbHOE (KOPHEBOE)
NUTaHUE pacTeHui. TpaHcmopT
MUTATEJIbHBIX BEIIECTB
pPACTEHUM: BOCXOISIIUNA U
HUCXOIIMU TOK. BaxkHelime
KaJIiHbIe, POCPOpPHBIE U
a30THBIC YI00OpEHUs, UX
cBomctBa. [IpocThie U Cl0XKHbBIE
yA0OpeHus.

Poct u pazButue pacreHuii:
ATambl OHTOTEHE3a, (PaKTOPHI,
BJIMSIFOIIME HA POCT PACTCHUN:
CBET, I'yCTOTa MOCa/I0K, MUTAaHUE,
cyocTpar.

Oco0eHHOCTH MTUTaHUs

[TpakTnueckas padbora
«CxeMpl MUTATEIbHBIX
pactBopoB. Pacuer 103
ynoOpeHuit s
MIUTATEIbHBIX PACTBOPOB».
[IpakTrueckas pabora
«IIpaBuna cMemmBaHus
yA00peHuit»
[IpakTrueckas pabota
«IInTanne pacrenuit:
TEXHOJIOTHS
MPUTOTOBJICHUS
MUTATEIbHBIX PACTBOPOB
JUTSL pa3HbIX KYJbTYpP».
[TpakTnueckas padbora
«MOHUTOPHUHT
MUHEPAJIbHOTO ITUTaHUS
pacTeHum».
[IpakTrueckas pabora
«PacturenpHas
JTUArHOCTUKA».
Hccnenosarenbekas
pabota «Or1eHkKa
COCTOSIHUSI KOMHATHBIX
pacTeHu, paCTCHUN Ha
IIKOJIBHOW TEPPUTOPHH,




pacteHuit a30ToM. A30T U €ro
3HA4YEHUE B )KU3HU PACTECHUM.
@opMmBbI a30Ta U UX
MIpEBpAIlICHHE B TIOYBE.
Hctounuku docdopa ans
pacteHus. 3HaUCHHE
dhochopcoaepxarnux
coeIMHeHu! B kieTke. Poib
MaKpOIPTrUYECKUX COCTMHEHUM
(dbocdopa B sHEpreTHIECKOM
oOMeHe.

Biusinue kanus Ha pusnyeckue
CBOWCTBA NPOTOILIA3MBbI, HA
(dhepMEeHTHI YTIIEBOJOPOIHOTO
oOMeHa, cuHTe3 OCJIKOB U Jp.
Pousb xanus B mopuepxanuu
MOHHOI0 0ajlaHca B TKaHSX, B
MPOIECCAaX CAMOPETYJISLIHH.
Perynaropnas u
CTPYKTypOoOOpa3zoBaTesibHas
POJIb KAJIbLIKS. Y4YaCTHE B
00pa30BaHUU KJIETOUYHOU
CTEHKH, TOJIJIepKAHUU
CTPYKTYpbl MEMOpaH U
PEryJIsiius UX TPOHUIIAEMOCTH.
3HaueHUE MarHusl B
MeTa0o0JIU3ME PACTCHUM.
Marnuii B coctaBe xjopoduuia,
CXOJICTBO XJIopoduiuia U
reMorjoOrHa Kak
CBUJIETEIHCTBO €IMHCTBA
OpraHUYeCcKOTOo MUpa.

Cepa u ero OCHOBHBIE
COEIMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHu3aiuu
KJIETKH, y4acTHE B
OKHUCIIUTEIIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSIX
MUKpPO3JIEMEHTBL.
IIpencraBienus o ponu
MHKPO3JIEMEHTOB B
MeTaboIu3Me pacTeHUIA.
Oco0eHHOCTH MOCTYTUICHUS
MHKPOZJIEMEHTOB B PACTEHUSI.
CuHeprusM U aHTaroHU3M

yCTaHOBKA MPUYHUH
MATOJIOTUYECKUX
COCTOSIHUM (ITpH
HAJIUYHH )».
Hccnenoarenbekas
pabota «O1ieHKa BIUSHUS
pa3IMYHBIX JIEMEHTOB Ha
COCTOSIHUE PAaCTCHUN
(cocTaBiieHHE Pa3TUUYHBIX
MTOJKOPMOK)».




9JICMEHTOB IMUTAHUS PACTCHUH.
PacturenbHas quarHocTuka u
METOJTbI HJICHTH(PUKAITAN
HEJI0CTATKa/N30bITKA DJIEMEHTOB
[IUTaHUA.

Tema 4.
Peryasitopsl pocta
pacreHuid. 3amuTa
pacrenui (4 4)

[TonsiTue 0 perynsiTopax pocrta
pacteHuit. CTUMYISTOPBI pocTa
— (hUuTOropMoHbI (ayKCHUHBI,
ruO0epeITUHBI, TUTOKUHUHBI).
NHruburopsl pocta pacTEHUN:
1. mpupoansie (adcM30Bast
KHCJIOTa ¥ HEKOTOPBIC
(heHOTbHBIC BEIECTBA
(uxymapoBasi, KOpu4yHas,
CAJITMLIMIIOBAsI KUCIIOTHI).

2. CUHTETUYECKHUE
(Mop(haKkTUHBI, peTap/IaHTHI,
nedoauaHThl, JECUKAHTHI,
repoutuapl). DUTOMOHUTOPUHT
U OLICHKA COCTOSIHUSA PACTECHUU.
CoBpemeHHbIe CrTOCOObI
MOHUTOPHHTA.

3amura pacTeHui oT
BpEAUTEINICH: OCHOBBI
onomMeTosa.

[IpakTuueckas pabora
«DUTOMOHUTOPUHT U
OLICHKA COCTOSIHUS
pactenuii. CoBpeMEHHbIE
CIIOCOOBI MOHUTOPHHTA».

UccnenoBarenbekas
pabora «Bnusiaue
reTepoaykcrHa Ha
npopactanue (pocT Ha
pa3HBIX CTAJUAX, B Pa3HBIX
YCIIOBUSIX ) Pa3TUIHBIX
pPacTEHUI.

[IpakTruueckas pabora
«MHCekTapuu: npasuia u
yCIIOBUS pa3BeICHUS
MOJIE3HBIX HACEKOMBIX>.

Tema 5. Boanas,
necyaHasi v
NMOYBEHHAas
KYJbTYPbI, HX
NnpuMeHeHue B
BbIPALIMBAHUU
pacTeHuM.
Ddusunojorus
pacrenuii (8 4)

Bonnas, necuanasi 1 moYBeHHAst
KYJIbTYPBbI, UX IPUMEHEHUE B
BBIPALIMBAHUU PACTECHUU.
IIpoBenenne BobI B KOPHE U
cTeOJie pacTeHUH.

BopaHbli peXuM pacTeHUN:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BIIMSIIOLME HA UX PACKPBITHE U
3aKphITHE. 3HAUCHUE MEXaHU3Ma
peryJIsSIiiuy UCTIapeHus BIaru
pacTEHHEM.

POTOCUHTE3 — YHUKAIBHBIN
rpouecc pacteHnil. TeMHoBas u
cBeToBas (a3bl poTOCHHTE3A.
3HaveHne POTOCUHTE3A IS
KUBBIX OpraHnu3MoB. DaKTOPbI
pOCTa pacTeHU: BO3AYX U
aspanus. [logzemHoe npixanue
PAaCTEHUM: COCTaB ITOYBEHHOTO
BO3/1yXa, ra3000MeH. ['a3000MeH

[IpakTrueckas pabota
«KopHeBoe nasieHue».
[IpakTrueckas pabora
«IIpurorosnenne
npenapara yCTbHUL
METOJOM CIIEIIK.
Uccnenosarenbckue
paboThl «BimusiHue
YCIIOBUH COAEPKAHUS
pacTeHUN Ha KOJIMYECTBO
YCTBUILY.

[IpakTrueckas pabota
«DyHKIHOHAIIBHAS
JAArHOCTUKA PACTEHUN MO
AKTUBHOCTH
XJIOPOILJIACTOBY .
Hccnenosarenbekas
pabota «OmnpeneneHue
xjopodusna A u b,
OLICHKA




npu 0ECIIOYBEHHOM
BbIpALBaHUH.

(hOTOCHHTETUYECKOU
AKTUBHOCTU PACTEHHUU U
(haKTOpOB, BIMSIONTUX HA
HCC».

[TpakTrueckas pabota
«Aspanus, CO, u O;.
JIpIXxaHue pacTeHUm».
[IpakTuueckas pabora
«JlpIxaHue pacTeHUM:
OIIEHKA NHTEHCUBHOCTH
JbIXaHUsl PACTCHUU U
IJI0JIOBY.
Hccnenosarensckne
paboth «BnusiHue
crioco0a BbIpalTUBaHUS
(cocTaBa mUTaTEIHLHOM
CMECH, CXEMbl BHECEHUS)
Ha POCT U pa3BUTHS
PA3JIMYHBIX PACTCHUI.

Tema 6.
KyabtypHble
pacTeHus.
CoBpeMeHHbIE
ACHEeKThI CeJIeKIUN
(20 9)

Kak uenoBek ctan UCOJIb30BaTh
pactenus? CBsA3b pa3BUTUS
UMBWJIN3ALUH YEJIOBEKA U
OJIOMAIIIHMBAHHUS pACTCHUM.
JlomecTukanus.
HacnenctBenHocTs 1
W3MEHYMBOCTh — OCHOBHBIE
CBOWCTBA KUBBIX OPTaHU3MOB.
N3menunBocTh. Buasl
W3MEHYUBOCTD.

I'en —maTepuanbHbI HOCUTED
HACJIEJICTBEHHOCTH U
n3MeHunBOoCcTH. HyknenHoBbie
KUCHOTHI. JIokanu3anus
T€HETUYECKOr0 MaTepuasa B
KJEeTKe. JleieHne KIETOK.
Penmukanus JIHK. OcHoBHas

JI0TMa MOJIEKYJIIPHON OMOJIOTHU.

Tpanckpunuus. Tpancnsauuys.
MyTtannu.

Dddekt OyTHIIIOUHOTO
rOpJBIIIKA U TEHETUYECKOE
pa3HoobOpasue. Uto Takoe
reH0aHk? 3aueM COXPaHATh
T€HETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CITIOCOOBI

Juckyccus
«JlomecTtukanusi, Bce i
pacTeHUs U KUBOTHBIE,
KOTOPBIE KUBYT PSJIOM C
YeJI0BEKOM UM
OJIOMAIIIHUBAIOTCS?
MOHO 51 cuuTaTh
TapakaHa 0JI0OMaIlTHEHHBIM
AKUBOTHBIM?).
[IpakTrueckas pabota
«MoauduxarmonHas
W3MEHYHUBOCTD (JTUCTHS,
UTOJIKH C OHOTO
JiepeBa).

[IpakTuueckas pabora
«I"eH — MHCTpYKLIUS 110
cOOpKe KJIeTKH (Ha bucepe
WU KOHCTPYKTOPE)».
[IpakTrueckas pabota
«MyTtanus Ha 6yTepopose
(JF000# 0OBEKT U3
npeaplayIen paboThsl, e
W3MEHEHUE MHCTPYKIIHH
MPUBEIET K U3MECHEHHIO
BHEIITHETO BHJIa
00BEKTa)».




COXpaHEHUS TEHETUIECKUX
pPECYpCOB pacTeHui (ex situ u in
situ).

3nauenne pabor H.U. BaBunosa.

3aKOH rOMOJIOTUYECKHUX PSIOB.
LlenTpBI IPOUCXOKIECHUS
KyJIbTYpHbIX pacTenun H.U.
Basunosa u I[1.M. XXykoBckoro.
OCHOBHBIE METO/IBI CEJIEKIINU.
I'mbpunuzanus. opmer ordopa.
OcCHOBHBIE HANPABJIECHUS
CEJICKIINU: yIy4llIeHHE
YPOKaMHOCTH, YCTOMYMUBOCTH K
OMOTUYECKUM 1 a0MOTHYECKUM
bakTopam.

Ectb 111 xu3HBL B mpooupke?
buotexHomorHs KyabTypHBIX
pacTeHUN.

Kak uenoBek moxer
MOAU(PUIIUPOBATH pACTEHUSA?
['eneTnyeckoe peJTaKTUPOBAHUE.
CoBpemMeHHBIE TOAXOAbI U
JOCTUKEHNS TEHETHYECKOTO
pPEOAKTUPOBAHUSL PACTECHHIA.

[IpakTiueckas pabora mo
rpynnaMm «OTkyzaa Ha
HAIINX CTOJax

(G PYKTBI/OBOLIN/3TTAKK».
[IpakTrueckas pabora
«BpIpanmsaem ropox. Kak
IIPOBECTH CKpPEILIMBAHUE Y
ropoxay.
Uccnenosarenbckas
paboTta «BrIpammuBaHue
pacTeHul B IpoOUpKe»
(MOHO BOCIOJIB30BaThCS
pe3ysbTaTaMu
IPeIbITyIINX
HKCIIEPUMEHTOB 1O
COCTaBJICHUIO
MUTATENIbHBIX PACTBOPOB
JUIs1 pacTeHUM).
[IpakTrueckas pabora

«] 'eHOMHBIE HOKHUIIBI
(MonenupoBaHue paboOThI
cuctembl CRISP-Cas)».

Tema 7.
PacTureabHan

npoaykuus (8 1)

Hanzemusblie u noa3eMubie
opransl pacteHuii. [lober u
BUIOM3MEHEHHBIN TOOET
pactenuii. CriocoObl
Pa3sMHOXKEHUS PACTCHUM.
[TonsiTHE O KaYeCcTBE MPOAYKTOB
nutanus. [IpoGiembl
KOHKYPEHIIUU OTEYECTBEHHBIX
MPOJTYKTOB MTUTAHUS C
UMMOPTHBIMU. JlorucTHKa
JIOCTaBKHU U CPEJICTBA
COXpaHEHUS MTPOTYKTOB
MUTAHMUS.

Mukpo3eneHb: n0JI€3HOCTh U
TEXHOJIOTHUS.

XVWMUYECKUI aHaAIN3
npoayKiuu. OCHOBBI
CIIeKTPO(POTOMETPHH.
[ToTeHmmomeTpwus.
Xpomarorpadus.

[IpakTrueckas pabota
«IIpenenbHO MOMyCTUMBIE
konnentpanuu (I11K) u
METOJIbI KOHTPOJIA
0€301MacHOCTH
PACTUTEIHHBIX TIPOIYKTOB
MTATAHUS» .
WccnenoBarenbekas
pabota «OneHka kauecTBa
BBIPAIICHHOU
MUKpO3eJieHn» (JIn0o
CBOSI, TUOO U3 Mara3uHa).
[IpakTruueckas pabora
«MeTto1pl O1IEHKHN
Ka4yeCcTBa PACTUTEIbHOU
MPOAYKIUU: XPaHEHUE U
COXPaHHOCTb
MATATEJIbHBIX BEIIECTB»
(mo moctynHomMy
000py/I0BaHUIO).
WccnenoBarenbekas




pabota «OnpeneneHue
BuTamuHa C MeTogom
0OpaTHOTO TUTPOBAHHUS B
IUI01aX Ha Pa3HOM CPOKE
(cmocobe) XpaHSHUS.

Moayab «buorexnosiorusi» 7-8 kiaccenl (68 yacon)

TeMbl

OcHOBHOE coJiep:KaHue

JlesiTeJIbHOCTD
IIKOJIbHUKOB

Tema 1.
BbuorexHnoaorus
4 9)

[TonsiTe OMOTEXHOJIOTHH. 3a4eM
YeJI0BEKYy OMOTEXHOJIOTHH, B UEM
WX TIPEUMYIIECTBO TIEPE]T
XUMHUYECKUM CUHTE30M. OCHOBHBIE
OMO00OBEKTHI OMOTEXHOIOTHU:
MPOMBIITICHHBIC
MUKpPOOPTaHU3MBI, KJIETKH U TKaHU
pacTeHuH, )KUBOTHBIX M YEJIOBCKA,
OMOKaTaIU3aTOPHI.

CoIpbe a1 OMOCHHTE3a U OLIEHKA
€ro OMOJIOTUYECKON IEHHOCTH.
OCHOBHBIE HICTOYHUKHU YTIIEPO/Ia,
azota, ¢pocdopa, MUKPOIIEMEHTOB.
WccnenoBanre HOBBIX HCTOYHUKOB
CBIPbs (BKJIFOYAsi BOIPOCHI €T0
MpeaBapUTEIbHON 00paboTKH),
pa3paboTKa HOBBIX MTUTATEIHHBIX
Cpell, B TOM YHCJIe BKIIFOYAFOIINX
OMOCTUMYJISITOPHI M IPyTHE
AIIEMEHTHI YIIPABJICHHS U
ONITHMH3AIIUH TTPOIIECCOB
onocuHTe3a. Metoanl
ONTHUMH3ALIMY TUTATENbHBIX CPE/L.

[IpakTrueckas pabota
«IIpumepsr
PUMEHEHHSI
OMOJIOTUYECKUX
0OBEKTOB B TBOEH
KU3HIY.

Tema 2.

Muxkpoouosnorus
(12 9)

[Toso>keHre MPOKapruoOTOB B
CHUCTEME OpPTraHUYEeCKOr0 MUpA.
Crpoenue 6akTepuaibHON KIETKH.
Knaccudukanus 6akrepuil.
Mopddonorus 6akrepuii. [Ipoctsie
U CJIOKHBIE METOJIbl OKPAIlIMBaHUS
Oakrepuit. Dusnonorust 6akTepHii:
MUTaHKe, JbIXaHUe, POCT U
pa3MHOXKEHUE. 3HAKOMCTBO C
TOMEHOM Apxeun
(3KCTPEMO(PHIIBHOCTD,
0COOCHHOCTH CTPOCHHUSI KJIETKH).

[IpakTuka.
JlabopatopHas pabota
«DUKCUPOBAHHBIE
npernapaTsl OakTepui.
Onpenenenue Gopmbl
MIPEIIOKEHHBIX
KYJbTYpP
MUKpPOOPTaHU3MOB,
HCIOJIb3Ys IPOCTOU
METO/1 OKPACKI.
JlabopartopHas pabota
«Onpenenenue Tuna




MOJIOYHOKHUCIIOE U CITUPTOBOE
oposxenue. dotorpodHbie u
XeMoTpo(dHbIe OaKTepUH.
Kunernueckoe onucanue nporecca
pOCTa MUKPOOPTaHU3MOB.
DKCIOHEHIINaIbHas MOJIETb POCTA.
Kunernka rudenu
MUKPOOPTaHU3MOB.

[Tatorennsie 6aktepun. YymHas
najgo4yka v YepHasi CMepTh,
00TyJIU3M, CTOJIOHSK, TyOepKyJies.
Uctopus 60prObI ¢
OakTepraTbHBIMA UH(DEKIIUSIMH.
Boiina 6eckoHeYHOCTH:
AHTUOMOTHKH MPOTUB OaKTEpUil.
MexaHn3MBbI JeHCTBUN
aHTUOMOTHUKOB. MEXKIIeTOUHAS
KOMMYHUKaIus 6akrepuii. UYyBcTBO
KBOpyMa.

[Ipumenenue 6akrepuit
yenoBekoM. KuHetnueckoe
onrcaHue OMOCUHTE3A MPOTYKTOB
MUKpoopranusmamu. bakrepuu,
KOTOpPBIE MOTYT pa3jaraTh
TJIACTUK.

Muxkpoopranusmel B
arpoOMOTEXHOJIOTHUH.
HckyccTBeHHBIE acconuanuu
PaCTEHHI1 C MUKPOOPTraHU3MaMu

KJIETOYHOM CTEHKHU
METOIOM OKpaITBaHUS
no ['pamy» (npu
HaJM4YUH PEAKTHBOB).
JlabopatopHas pabota
«IIpurorosnenne
PYKU3HEHHBIX
MpenaparoB
MOJIOYHOKHUCJIIBIX
OakTepuin».
Jlaboparopnas pabota
«IToceB cMbIBa C pyK Ha
yamku [Tetpuy.
JlabopatopHas pabora
«Bplenenue yncTon
KyJBTYpbI OaKTEpHiA.
Meton pa3BeneHui.
MeTtoxa UCTOIIAOIIETO
MITPUXAY.
Jlaboparopnas pabota
«Mopdosoruueckas
XapaKTEPUCTHKA
BBIJICJICHHON YHCTOU
KYJbTYPHI:
XapaKTEPUCTHKA
KOJIOHUH, (popma
OakTepuil, TUI
KJIETOYHOW CTEHKI.
JlaGopaTopHas pabota
«CpaBHeHue pocTta
MUKpPOOPTaHU3MOB Ha
qarike 6e3 u C
n00aBICHHUS
AHTUOMOTHUKOB.
HccnenoBarenbckas
pabora «Ilonck
MHUKpPOOPTaHHU3MOB
oOJyagaronmx
aHTarOHUCTUYECKON
aKTUBHOCTBIO.
UccnenoBarenbckas
pabota «Briienenue
MOJIOYHOKHUCITBIX
OaxTepui,
MCCJICIOBAHNE MX




aAKTUBHOCTH.
UccnenoBarenbckas
pabota «Briienenue
OakTepuil MOJIE3HBIX
JUJTSL PACTCHUI.

Tema 3.
JyKapuoTHYECKHE
OpPraHu3Mbl B
OMOTEXHOJIOTHH
(m1ecHeBbIE TPUODI,
JAPOKIKH,
Boaopociau) (12 1)

[InecHeBbIe TPUOBI IPOTYIIEHTHI
OMOJIOTHYECKH aKTUBHBIX BEIIICCTB
OO0m1as xapakKTepUCTHKA JPOXIKEH
caxapomuileToB. McTopus
HCTO0JIb30BaHUSI APOKIKEH B
TPaIUIIUOHHON OMOTEXHOJIOTHH.
TexHoJIOrny BUHOACIIHS 1
XJe00IeYeHHUS,
CIICIIMAIM3UPOBAHHBIE PaChI
apoxcxeit. MeTabonm3m ApoAOKei.
Peaknust cnupToBOro OpoKeHHS.
[Tonydenune BTOPUYHBIX
MeTab0IUTOB B JIpOXoKax. Jpoxiku
Kak MpOAYLIEHThI OUOTOILIUB.
[Tonydenue 1ieaeBbIx OCIKOB B
TIPOIKAX.

OCco0eHHOCTH BETE€TaTUBHOTO U
MOJIOBOTO PA3MHOKEHHUS Y
IPOKIKEN, 3HAUYEHUE U3YUCHHS
MHTO3a U IMTOKUHE3a JIJIs
ONTHMM3AIMHU MPOLIECCOB
KYJIbTUBUPOBAHUS JPOXKIKEBBIX
IITAMMOB, TOHUMAHUS IPUYUH
MaTOr€HHOCTH APOXKKEH U TprOOB,
MOMCKa MUIIIEHEH (PYHTUITUIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
Mpernaparos.

Bonopocnu — nepcrieKTuBHbIN
0OBEKT ISl IPOU3BOJICTBA OeiKa U
yIJeBoJI0B. buoTtexHomornyeckue
METO/Ibl OUYUCTKU TBEPIBIX,
KHUJKUX OTXO0JIOB U ra3000pa3HbIX
OTXOJ0B MPOU3BOJICTB. CTOUHBIE
BOAbI. CXeMBI OUHMCTKH.
buodunbtpsel, aspoTeHkw,
METAHTEHKH, OKCUTCHKH.
AKTHUBHBIN W1 ¥ BXOJSIIHAE B HETO
MHKpOOpTraHu3Mbl. Mcrosib30BaHue
BOJOPOCJIEN B OUMCTKE CTOYHBIX
BO/JI.

JlaGopatopHas padota
«lloncueT KIeTOK
IPOMKIKEN B KaMepe
['opsieBay.
JlaGopatopHas padota
«OOHapyxeHue
MPOIYKTOB CITUPTOBOTO
OpOKEHHS: PTUIIOBOTO
CIIUPTA U YTIIEKUCIIOTO
razay.

JlabopatopHas pabota
«Habmonenue
Pa3MHOXEHUS
TPOMKEBBIX KIETOKY.
[IpakTuyeckas padora
«Ilosmyuenue TBOpOTa U
Keupa Ha OCHOBE
MOJIOYHOKHUCIIBIX
OakTepuin.
[IpakTruueckas pabora
«OcHOBHBIE BUJIbI KBaca
U UX XapaKTePUCTUKA»
«poxxu n
MOJIOYHOKUCJIBIC
OakTepuw,
IpUMEHSIEMBbIE N5
MIPOM3BOICTBA KBaca».
[IpakTuueckas pabora
«CpaBHUTENBHBIN
aHaJIN3 Pa3BUTHUS
IPOAOKEN B a3pOOHBIX U
aHa’pPOOHBIX
YCIIOBUSIX».
[IpakTuueckas pabora
«MeTto1pl OLIEHKH
CBOWCTB
XJIeOOTEeKapHBIX
JTPOAOKEN.
Ocobennoctu
OpUMEHEHUs




MIPECCOBAHHBIX,
CYIIICHBIX U
WHCTaHTHBIX
TPOFKIKEN».
UccnenoBarenbckas
paborta «BnusiHue
(U3UKO-XUMHYECKUX
(hakTOpOB Ha KaYECTBO
OMOTEXHOJIOTHUECKOU
npoaykiuu (KBac,
kedup, CoIp, XJ1e0 U
Tp.)».
UccnenoBarenbckas
pabota «BiusHue
(hU3UKO-XUMHUECKUX
(bakTOpOB Ha POCT
Bosopocyu (Chlorella
vulgaris)».

Tema 4.
HacaencrBenHnas
uHdopmauus (8 1)

HacnexncrBeHHOCTD U
U3MEHYHUBOCTh — OCHOBHBIC
CBOMCTBA KMBBIX OPTaHU3MOB.
N3menunBocth. Buarsl
U3MEHYMBOCTb.

['en —marTepuanbHbIi HOCUTENb
HaCJEJICTBEHHOCTH U
n3MeHYMBOCTH. HyKkiienHOBBIE
KUCJIOTHI. JIokamu3amus
FEHETUYECKOr0 MaTepuasa B
KJIEeTKe. /eieHne KIEeToK.
Penmukanus JIHK. OcHoBHas
JI0TMa MOJICKYJISPHON OMOJIOTHH.
Tpanckpunuus. Tpancusauus.
MyTanumu.

[IpakTuueckas pabora
«MoauduxanuoHHas
WU3MEHUYUBOCTD (JIUCThS,
UTOJIKH C OHOTO
JiepeBa).
[IpakTuueckas pabora
«I'eH — MHCTpYyKIMA 1O
cOOpKe KJIETKH (Ha
oucepe umm
KOHCTPYKTOPE)».
[IpakTrueckas padbora
«MyTanus Ha
O0yTtepOpoae (oboit
00BEKT U3 MPEbIAYIICH
paboThI, II€ U3BMEHEHHUE
WHCTPYKITUU TIPUBEACT
K U3MEHEHUIO
BHEIITHETO BHJIa

00BEKTa)».
Tema 5. IlonoxeHue BUPyCOB B CHUCTEME IIpocmoTtp
Bupycoaorust (6 4) | oprannueckoro mupa. CTpykTypa v | JOKyMEHTAJIBHOIO

XUMHUYECKUN COCTAB BUPYCOB.
Knaccudukanus Bupycos.
Penponykuus Bupycos. Bupycer -
BO30YIUTENN MH(PEKIIMOHHBIX
6osie3Helt. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

¢dbunpMa 0 BUpycCax.
[IpakTiueckas pabora.
«Meron pa3BeeHUIN».
[IpakTuueckas padoTa.
«TurpoBanue
O0aktepuodarop».




CBONCTBA, IPUMEHEHHUE.
buonoruueckue MeTo 161 60pHOBI €
BUPYCaMH.

Tema 6. 'ennas

OCHOBBI FT€HHOI UHXKEHEPUU.

[IpakTrueckas pabora

HHKeHepus 1 Bektopa. Cneunduueckue «OHIOHYKJIEa3bl
OMOTEXHOJI0THHI (hepMeHTBI OaKTepHil. pectpukiuu (pabora ¢
8 u) buoTtexHoiornu NpoayKIuu HYKJICOTUTHBIMU
0€JIKOB B OaKTEpHAIbHBIX MOCJIeI0BATEILHOCTSIMU
KyJbTypax. JlocTHKeHHs] TeHHOM Ha Oymare)».
WHXEHEPUH U OMOTEXHOJIOTUH. [IpakTuueckas pabora
CRISPR/Cas — cucrema «]'eHHBIE HOXXHHULIEI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
Oakrepuit u apxeit. [MO. Metonpl | (MogenupoBaHue Ha
nosyyeHust [ MO. Oymare)».
Urpa-nuckyccus:
«Bprpau rpasT Ha
coznanne 'MO»y.
Tema 7. JlomecTrukanyss OCHOBHBIX Juckyccus
buorexnosiorun B JOMAIIHUX YKUBOTHBIX; «JlomecTtukanusi, Bce Jiu
’KMBOTHOBOJICTBE COBPEMEHHbBIE IKCIIEPUMEHTHI 110 pacTeHUs U KUBOTHBIE,
8 v) JOMECTHKAIIUU KUBOTHBIX KOTOPBIE KUBYT PAJIOM
(Jucuia, HOpKa U JIp. — C YETIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOM IIKOJIBI 0JIOMAIITHUBAKOTCS?
akajeMuka bemnsena). MoO>XHO 711 CUUTaTh
CoBpeMeHHbIE METO/IbI B TapakaHa
KMBOTHOBO/JICTBE: TPAHCILJIAHTALIUS | OJJOMAIIHEHHBIM
AMOPHUOHOB, XMMEPHBIE )KUBOTHBIE, | )KUBOTHBIM 7).
KJIOHUPOBAHMUE. [IpakTrueckas pabora
OcHoBHBIE 00J1€3HU KUBOTHBIX U «Metoauka
POJIb MaTOT€HHBIX KJIOHUPOBAHMUSI
MHUKpPOOPraHU3MOB U Mapa3uToB B | (MOAEIMPOBAHUE HA
pa3BUTUM 3a00JICBAaHUN JOMAITHUX | Oymare).
’KUBOTHBIX U OCHOBHBIX Mepax [IpakTuueckas pabora
OOpBOBI C HUMH; POJIb TTOJIE3HBIX «CocraBiieHHe palioHa
MUKPOCUMOUOHTOB B OPTaHU3ME MMUTAHUS KUBOTHOTO,
KUBOTHBIX. [loo)KUTENBHOE U pacueT pacxoJI0B Ha
mo60YHOE (OTPUIIATEIEHOE) COJICPIKAHUEY.
BO3JICHICTBUH aHTHOUOTUKOB Ha Uccnenosarenbckas
OpraHu3M B XOJ€E JICUCHUS pabota «OreHka
’KUBOTHBIX; LIETU U 3a]]a4H KaueCcTBa MOJIOYHOM
BeTepuHapuu. buorexHonorus MIPOTYKITUHD.
KOPMOBBIX ITPENapaToB.
Tema 8. OCHOBHBIE METO/IbI CENEKIIUH. [IpakTuueckas pabora

buorexHoJsioruu B
PacTeHHEeBOACTBE

I'm6punuzanus. opmer ordopa.
OCHOBHBIE HANPABJICHHUSI

«BpIpaiuBaem ropox.
Kak npoBectu




(10 9)

CEJIEKIINU: yIyUllIEHUE
YPOKAUHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM B a0MOTUIECKUM
bakTopam.

OCHOBHBIE MOJXO0/IbI CEJEKIINU U
OMOTEXHOJIOTHH KYJIBTYPHBIX
pactenuii, ' uGpuauzammus,
oTHajgeHHasi THOpuan3anus,
HCKYCCTBEHHBIN OTOOD, FrETEpO3HC,
TpaHcopmarius, MyTareHes,
T€HETUYECKOE PEJIaKTUPOBAHUE).
Hcropus cenexuuu B Poccun n
MHUpPE, UCTOPUS PA3BUTHUSA
BAKHEHIINX COPTOB KYJbTYPHBIX
pacTeHUN.

Kak uenoBek moxer
MOAUGUITUPOBATH PACTCHUS?
I'ennas unxenepus pactenuit: Yro
TaKO€ TeHETUYECKAasi HHKXEHEPUs
pactenuii. TpaHCTeHHBIE paCTCHUS.
Meroas! nonyuenusi. OOpazoBanue
OIYyXO0JIEN y PACTEHU.
Arpo0bakrepuanbHas
Tpanchopmarus: Ti-mia3mMuabl.
I'ensr T-AHK. MonekynsipHo-
F€HETUYECKUE MEXAHU3MBbI
Tpanchopmaimu. [ enernyeckoe
penaktupoBanue. CoBpeMeEHHbIE
NOAXObI U IOCTUKEHHS
TE€HETUYECKOT0 PEIAKTUPOBAHUS
pacTECHUM.

Ectp 1 xxu3HB B ipoOupke?
buotexHOoMOTHS KyIbTYypPHBIX
paCTEHUM.

CKpEILMBaHUE Y
ropoxay.
[IpakTrueckas pabora
«]'eHOMHBIE HOYKHHIIBI
(MomenupoBaHue
pabOThI CUCTEMBI
CRISP-Cas).
Uccnenosarenbckas
pabota «BbIpamuBanue
pacTeHui B poOUpKe»
(MOXHO
BOCTIOJIb30BaThCS
pe3yiabTaTaMu
MPEABITYIIUX
HKCIIEPUMEHTOB IO
COCTaBJICHUIO
MUATATEIbHBIX
PacTBOPOB JIJIs
pacTeHui).

Moayab «MoJieKyJIsipHbIe OCHOBBI (PH3H0JI0THH B hapMaKoJIorum» 9 Kiaace

(68 yacoB)
Tembl OcHoOBHOE coaepxaHue HesATeJbHOCTH
HIKOJbHUKOB
Tema 1. Beenenue. buorennsie anementol: | MccnenoBarenbckas
dusnosornveckass | opradoressi: O, C, N, H. pabota
xumus (20 v) AxTuBHBIE popMbI KHCTOpOAa, X | «KomuuecTBeHHas

MOJIyYeHUe, HeUTpaau3aius.
MaKposJIeMEeHTbI: TPOLICHT

OLCHKa COACPKaHUA
MHKPOJ3JICMCHTOB WJIN




COJIEp>KaHUS B OPTaHU3ME,
BBITIOJTHSIEMAsT (QyHKITHSA,
COJIEpKaHUE B MIPOAYKTaX MUTAHUS.
Ca2+ - cBs3BIBAIOIIUE OCIIKH,
JETIOHUPOBAHUE KaJIbIIHS,
pEryJIAIUs YPOBHS KaJbIIUS B
OopraHu3Me: TOpMOHBI oyek. Mg —
CTpoeHHE XJIopoduIa, ero
AKTHUBALUA COJTHEYHOU DHEPTUEN.
MUKpPO3JIEMEHTBI: B KaKUX
MOJIEKYJIaX COJepkKaTCs,
BBITIOJTHsAEMAsT (DYHKITHUS,
COJIep’KaHUE B MIPOJAYKTaX MUTAHUS.
ITocnencTBus nepeno3upoOBKH
MHKpO3JIeMeHTamu. Fe —
yCBanBaeMbI€ THUIIbI COECUHEHUI
xenesa. ['emonporennsl,
reMOIMaHUH, IUTOXpOMBbI. Cu —
YCBOCHHE U TPAHCTIOPT MEJIU.
benku, conepxaiue Meap.
ITaTosiornueckne CUHIAPOMBI
Menke u BuibcoHa, CBI3aHHbBIC C
MeTa00JIM3MOM MEH.

TokcuuHbBIE PTIEMEHTHI
[Teprnoanueckor CUCTEMBI IJIs
opranu3Ma. Bnusinue HenocraTka
MaKpO U MUKPORJIEMEHTOB Ha
KUBbIC OPTAHU3MBL.

Kupsl. 3aboneBanus 4enoBeKa,
CBSI3aHHbBIEC C HAPYUIECHUSIMU
KUPOBOTO OOMEHa.
Jucnunuaemun.

VYraeBonpl. 3a001€BaHUS YEIIOBEKA,
CBSI3aHHBIC C HAPYIIECHUSIMU
yrieBoHOro oomeHa. CaxapHbIit
nuader.

benku. Ctpoenue. 3aboeBaHus
YeJI0BEKa, CBSI3aHHBIC C
HapyIIeHUIMH 0€ITKOBOr0 OOMEHa.
Oynkmn 6e1KoB. DEPMEHTHI.
Mexanusm aerictBus. Kimaccer
(hepMEHTATUBHBIX PEAKIIHI.
KodepmeHnTsr.

BuTtaMuHbI KUPOPACTBOPUMBIE,
BoJlIopacTBOpuMbIe. [IpeBpanieHue

BUTAaMUHOB B MUIIEBBIX
MPOAYKTAX).
IIpakTHueckoe 3ansATHE
«KauecTBeHHbIE
peaKkuuu Ha
OpraHUYECKue
MOJIEKYJIBI».
[IpakTrueckoe 3ansATHE
«JIeHaTypalus OCJIKOB»
IIpakTHueckoe 3aHsTue
«M3yuyeHne akTMUBHOCTH
aMUJIa3bD».
[IpakTrueckoe 3ansTue
«JInanuz (kaerouka
Tpayoe)».




BUTAMHHOB B aKTUBHBIE (DOPMBI
Ko(hepMEeHTOB. ABUTAMHHO3HI.
OCHOBHBIE THITHI META0OJINYECKUX
peakuui. buosneprernueckue
npoueccsl. ['mukonus. Lukn
Kpebca. Llens nepenoca
ANEKTPOHOB. OKHCIIEHUE KUPHBIX
kucioT. Katabonusm
AMHUHOKHUCIIOT. | JIIOKOHEOTEHE3.
CunTe3 yrieBoaoB, O€JIKOB,
KUPOB. MeTabouTH4eCcKue
3a0oneBanus. [Tpaktuueckoe
3aHATHE: «pEIIeHUe 3a7a4 Ha
AHEPTreTUYECKU 0OMEH»

Knerka. [Tousatue memMOpaHBI.
Oynkun MmeMOpaH. Bupl
TPAHCIIOPTa B KJIETKY.
MeMOpaHHbIE OPTaHOUIBI.
3a0o0eBaHus CBSI3aHHBIE C
HapyIlIeHueM padoThl MEMOPAHHBIX
oprasesi, 00Je3H! HAKOILICHHUS.

Turbl KOHTAKTOB MCXKIY KIICTKaMH.

3HaYeHNE MEKKIETOUHOU
KOMMYHUKAIUH IJI51 310POBbsI
opraHu3ma.

Snpo. YpoBHH yITakOBKH
XpOMaTuHa. XpPOMOCOMHBIE
tepputopuu. HememOpaHnubie
OpraHOM/IbI.

Tema 2.
Moaexkyasipaas
ouotorus (20 4)

OCHOBHBIE BEXH pa3BUTHUSA
MOJIEKYJISPHOM OMOJIOTHH.
HykienHOBBIE KUCIIOTHI.
OCHOBHBIE IPUHITUIIBI CTPOCHHS.
Marpuunsie cuHTE3bl. Perunkanus
— OCHOBA KJIETOYHOTO JECICHUS.
[TpuHIMNBI pEeTUIMKALIUN.
MyTtauuu. YUto BbI3bIBACT
n3MeHeHus B crpoennu JJHK.
[IpuHIMIIBI penapanuu.
Tpanckpumnuus.

I'eneTtnueckuii koa. TpaHcaAus.
Opranu3zaiusi reHoMa BUPYCOB
IIpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MBI UX JEUCTBUA.
Opranuzanusi reHomMa OakTepui

[IpakTrueckas pabota
«Briaenenune JIHK u3
OaHaHay.
[TpakTraeckas pabota
«Mopnens IHK-
OpHUTaMI.
[IpakTuyeckas padora
«Onpenenenue
KadecTBa MpernapaToB
JIHK ¢ momorisro
CeKTpohOTOMETPUN»
(TTpu HaTUYUH
000pyI0BaHUA).
[IpakTrueckas pabora
«PemnukaTuBHas
MallMHa (urpa-




AHTHOAKTEpHUATTLHBIE TPETapaThI.
Opranu3zaiiusi reHoMa 3yKapuoT
['eHOMHOE peakTUpPOBaHHUE.

JEMOHCTpPALIHS ).
[IpakTrueckas pabota
«ITP (Monennb
amIuiiuKanys Ha
Oymare)».
[TpakTrueckas pabota
«Cuna mpomMoTOopay.
[IpakTuyeckas padora
«Pemnienue 3ama4d Ha
T€HETUYECKUN KO .
[IpakTuyeckas padora
«DonauHr OEIKOBY.
UccnenoBarenbckast
pabora
«PacnpocTpanenue
AHTHOMOTHUKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTrueckas pabota
«Paborta B
COBPEMEHHBIX
reHeTHYecKuX 0azax
na"HbIX. [IpoBenenue
In silico ananuza

OoCJIe0BaTEIILHOCTEN
TCHOB».
Tema 3. ITonsarue o nekapcrsax. [Ipunnune! | MccnenoBarensckas
dapmakoJiorus MOAX0/a K IOMCKY HOBBIX paboTa «DKcnepuMeHTa
(28 1) JIEKapCTBEHHBIX CPENICTB. I10 ONPEIEIICHUIO

CKpUHUHT U €r0 METO/IBI.

ITytu BBenenus JIC.
dapMaKOKWHETHKA JIEKAPCTBEHHBIX
BenecTB. BecacbiBanue
(abcopOriust) mekapcTB. OCHOBHBIE
MEXaHU3Mbl BCACHIBAHMUS.
TpaHCIOpT JIEKAPCTBEHHBIX
BellecTB. [ 'eHbl U OenKku nepBoit
¢a3bl buorpanchopmanuu. Ilytu
BBIBEJICHUS JIEKAPCTB U3
opranu3Ma. DKCKpelus u
sanuMuHaIMs. ['eHbl 1 OenKu
BTOpO (ha3el OMOTpaHcHopMaIuu.
dapmakoarHamuka. [ maBHoe u
MoOOYHOE, PE30POTUBHOE U
MECTHOE, MPSMOE, HETIPSAMOE U
pedaekTopHoe JeHCTBUE.

TOKCUYHOCTH BCIIIECTB
Ha apTEeMUIUSIX>».
[IpakTrueckas pabora
«Kapra skenpeccun
10(haMUHOBBIX U
CEPOTOHMHOBBIX
pELenToOpoOB B MO3Te
MBIIICH .
HUccnenosarenbckas
pabota
«IToBeneHueckne TeCThl
Ha ppIOKax Danio rario.
CBeTtio-TeMHas
KaMepay.
HccaenoBaTenbckas
pabota
«]loBeneHUeCcKEe TECThI




Bubl B3anMonencTBus JIEKapCTB.
CuHeprusMm U aHTaroHU3M Ipu
COBMECTHOM JICMCTBUU
JIEKapCTBEHHBIX BEILIECTB, UX
Pa3HOBUHOCTH
TpancmeMOpaHHBIN CUTHAJIMHT.
TUIIBI KJIETOYHBIX PELUENTOPOB.
MeMOpaHHbI€: HOHHBIE KaHAJIbI,
KaTaJIUTUYECKHUE U COTIPSKEHHBIE C
G-06enkamu; BHyTPUKJIETOYHBIE:
LHUATOIIA3MaTUYECKUE U SIAEPHBIE.
MexaHu3MBbl JTUTaH/I-PElenTOPHOTO
B3auMOJIecTBUSA. CENEeKTUBHOCTh
(M30UpaTeIbHOCTD) ICUCTBUA,
CBSI3b «XUMHUYECKasl CTPYKTypa —
dapmakonorunyeckas akTHBHOCTb
BEILIECTBY

PapMaKkoJIOTrHIECKON MOLYJISILIAN
CHUHAINTUYECKOW XOJIMHEPTUYECKON
nepenayu. MosieKynsipHbIi
MEXaHU3M JACHUCTBUA U
dbapMakosioruyeckue cBoicTra M-
XOJIMHOOJIOKAaTOPOB,
raHTJIMO0J0KATOPOB U
KypapenogoOHbIX CPEACTB.
®apMaKoJIOru4ecKast peryJisiius
AKTUBHOCTHU aJI[pEHEPTUYECKOTO
cuHarca. AIpeHOMUMETHUKH,
aJpeHO0JIOKATOPHI,
CUMITATOJIUTHKHU.

MonexynsapHas hapMakoaorus
AHTHUAJJIEPTUYECKUX CPEACTB.
['mcTaMUHOBBIE pELIENTOPHI: THUIIHI,
MOJIEKYJISIpHAs OpraHu3aIusl.
Crabunuzatopsl MeMOpaH Ty4YHBIX
KJIETOK: MOJICKYJISIPHBIN MEXaHU3M
JIEHCTBHUSA, OCOOCHHOCTH
KIIMHUYECKOT'O MPUMEHEHUSI, TOUKH
PUJIOKEHHUS IECTBUS
UHTHUOUTOPOB JIUITUTHBIX
MEINaTOPOB.

MexaHu3M JEeUCTBUS U
MIPUMEHEHUE ITPEnapaTos,
CTUMYJIUPYIOUIUX MPOLIECCHI
nMMYyHHUTEeTa. PapMakoJoruuecKas

Ha peiOkax Danio rario.
OTKpBITOE TTOJIE».
Hccnenoarenbckas
pabora
«IToBeneHueckne TeCThl
Ha pbiOkax Danio rario.
CraiiHO€ OBEJICHUE.
[IpakTuyeckas padora
«BimsiHue anpeHannHa
Ha Cep/IeYHbIe
COKpaIIeHUs
(nporpamMmmHOE
obecrieueHue)y.
[IpakTruueckas pabora
«l'ucronornueckue
rpenaparsl UMMYHHOR
CUCTEMBD».
[IpakTuueckas pabora
«I'ucronornueckue
npenapaTbl HEPBHOU
CUCTEMBD».




XapaKTepUCTUKA UHTEPICHKIUHOB:
MOJIy4YEHHE, MEXaHU3M JICUCTBUS,
npuMeHeHue. OCHOBBI
naToU3HOIOTUN OCTPOHA30BOTO
OTBETAa, MENALIMS BOCITAJICHHUS.
MonexynspHbIi MEXaHNU3M
ITPOTUBOBOCIIAJIUTEIIBHOTO
JEUCTBUSA
TIFOKOKOPTHUKOCTEPOUIOB,
HECTEPOUTHBIX
MPOTUBOBOCTIAJIMTEIBHBIX CPE/ICTB.
[ToHATHE O HAPKO3€ U HAPKO3HBIX
npenaparax. Kiietounsii u
HEPBHBIA HAPKO3.
dapMakoIoruvecKas
XapaKTePUCTUKA OTAECIbHBIX TPy
HapKO3HBIX CPEICTB.
[TocnenoBaTenbHOCTD JEUCTBUS HA
LEHTPAIIbHYIO CUCTEMY.
®du3nosIorH4ecKuii CoH; ¢asbl CHa.
Bunpr Hapymennit cHa [lonstue o
MEIUKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUMHOTHUKAX).

MouiekyJIsIpHbIE ACTIEKTHI
Houuueniuu. OnuatHble
pELEenTOopbl, UX THUIIBIL.
OHkedaauHbl ¥ SHAOP(HUHBI -
SHJIOT€HHbBIE JINTAH]Ibl OMTMATHBIX
peLenTopoB.

AHTHUIICUXOTHUYECKOE JICHCTBUE,
BIMSIHUE HAa (DYHKIIUIO
AKCTpANUPaMUIHON CUCTEMBI,
AMOIMOHAIIbHYIO c(pepy, pBOTHBIIM
LIEHTpP, apTEPUATBHOE JTaBJIEHUE,
LEHTP TEPMOPETYJISALNH.
MonexkynsipHblE MEXaHU3MBI
JIEUCTBUS HEUPOJIETITUKOB,
BIIUSIHUE HA JO(aMUHOBEIE,
CEPOTOHMHOBBIE, AIPEHO- U
TUCTaMHHOBBIE PELIENITOPHI, UX
JNEUCTBUE HA KIIETOYHbBIE
MeMOpaHbI, Ha JCIOHUPOBAHUE
TKaHEBBIX MOHOAMHUHOB.
IToTreHnMan-3aBUCUMbIE HATPUEBHIE




KaHaJIbl KaK MUIIIEHU ENCTBUS
MECTHBIX aHeCTETUKOB. CII0COObI
WHTHOWPOBAHUS MTOTCHIIAA-
3aBHCHMBIX HAaTPHEBBIX KaHAIOB
MECTHBIMU aHECTETUKAMHU.

Moayab «MoJieKkyJIsipHbIe OCHOBBI cejieKium» 9 kiaacc (68 yacos)

ouosorus (20 4)

HyxiienHoBbIE KHCIIOTHI.
OCHOBHbBIE PUHITUIIBI CTPOCHHUS.
Marpuunslie cuHTe3bl. Penmkanus
— OCHOBA KJIETOYHOTO JCIICHUS.
[IpyHLIMIBI pEIUTUKALUN.
MyTtauuu. YUTo BbI3bIBaCT
n3meHenus B crpoenun [JHK.
[IpunHiune! penapanuu.
Tpanckpunuus. ['eHeTnyecKkuii
koJI. Opranusanusi reHoMa BUPYCOB
IIpoTuBOBHpYCHBIE CPEACTBA,
MEXAHU3MBbI UX JEUCTBUA.
Opranuzaiusi reHoMa OakTepuit
AHTHOAKTepUATIbHBIE TPETapaThI.
Opranu3zaiusi reHoMa 3yKapuoT
I'eHOMHOE penakTUpPOBaHHUE.

TeMbl OcHOBHOE coJiep:KaHue JlesiTeJIbHOCTD
IIKOJIbHUKOB
Tema 1. OCHOBHBIE BEXH pa3BUTHUS [IpakTrueckas pabota
Moaexkyasipaas MOJIEKYJISIPHOI OMOJIOTHH. «Boeraenenue JIHK u3

OaHaHa.
[IpakTrueckas pabota
«Mogens JIHK-
OpUTaMm.
[TpakTuyeckas padora
«Onpenenenue
KauecTBa MpernapaToB
JIHK ¢ momorpro
CHEKTPOPOTOMETPUU»
(npu HaTM4YKUK
000opyI0BaHNS).
[IpakTrueckas pabora
«PemmkatuBHas
MaIlllnHa (Mrpa-
JIEMOHCTPAIIUS )».
[IpakTruueckas pabora
« TP (Mmomens
aMIutdukanus Ha
Oymare)y.
[IpakTrueckas paborta
«Cuia mpomoTOpar.
[IpakTrueckas pabdora
«Pemenne 3a1a4 Ha
TeHETUYECKUHN KOJI.
Tpaucisaus.
[IpakTuueckas pabora
«DonauHr OENKOBY.
UccnenoBarenbckas
paboTta
«Pacrnipoctpanenue
aHTHOMOTHKOPE3UCTEHT
HBIX OaKTEepUid».
[IpakTuueckas paborta




«PaboTa B OBpeMEHHBIX
reHeTUYEeCKuX 0a3zax
naHHbIX. [IpoBenenune
In silico ananuza

[IOCJIEI0BATEIILHOCTEN
I'CHOB».
Tema 2. [Tpenmer renetuxu. Kparkas Ponesas urpa
MoJiekyJisipHbI€e UCTOPUS Pa3BUTUS MPEJACTABICHUS | «AJIJIETN.
OCHOBBI T'€HETUKH O HACJICICTBEHHOCTH. Hccnenosarensckui

(20 v)

OT reHa kK npuU3HaKy: Kak
packpacuTh Kota. Yto Takoe
npu3Hak? IIyTs OT reHa 1o
npu3Haka. Myrauuu. Ajieny.
['eTepo3UroThl U TOMO3UTOTHI.
JIOMUHAHTHBIE U PELIECCUBHbIC
aJIeNu.

I'eHbl cTposAT OpraHusM.
BxuroueHne u BBIKIIOUECHUE
6onpiIoro Hadbopa reHoB. Kak
KJICTKY TTOHUMAIOT, KAaKU€ TeHbI
JOJDKHBI paboTaTh.

JluckpeTHOE Haclie10BaHUE
MPU3HAKOB. 3aKOHBI MeH1es:
OJIVH T€H - OAWH Npu3HakK. Cxema
CKpEIIMBaHus. 3aKOH
eAMHO00pa3usi THOPUIOB MEPBOTO
MTOKOJICHHUS. 3aKOH PACIIETUICHUS
MpU3HAKa BO BTOPOM IMOKOJICHHH.
3akoHbl MeHens1: HECKOJIBKO
T€HOB - HECKOJIBKO MPHU3HAKOB.
JuruOpuaHoe CKpelMBaHue.
HeszaBucumoe pacxoxaeHune
xpomocoM. ClEIIeHHOE
HaCJIeI0BAHHE.

B3aumMopeinicTBre TEHOB.
AJNENBHOE U HEAJUIENIBHOE.
Onpenenenue nona. [lonossie
XpOMOCOMBI. CaMIIbl U CAaMKH.
Brnusinue ¢paktopoB okpy:karomien
cpeapl. XpOMOCOMHOE
onpeznenenue nona. [lonoseie
xpomocomsl. [Ipobema
JOTIOJIHUTEIBHOU X-XpPOMOCOMBI Y
KEHIIMH. Tpex1BETHbIC KOILIKH.

NpoeKT MyTareHHbIe
(haxTOpHI.

Ponesas urpa «Cyanba
KJIeTKW». [ eHbI-
MEPEKITIOYATENH.
IIpakTyeckoe 3axanue
«ANTOPUTMBI 1JId
KJIETOK.
IIpakTHueckoe 3aganue
«EnunooOpasue
MEPBOTO MOKOJICHUSD.
[IpakTueckoe 3ananue
«Pacuennenue Bo
BTOPOM MOKOJICHUWY.
HUccnenoBarensckuin
MPOEKT «3akoHbl I
Mengnens B
AKCIIEPUMEHTEY.
IIpakTrueckoe 3aganue
«Pemerka [lenneray.
IIpakTUyeckoe 3aganue
«HacnenoBanue,
CLEIICHHOE C MOJIOM.
IIpakTHueckoe 3aHsATHE
«B3anMoaencTBusg
reHOB (MOACIMPOBAHUE
CHUHTE3a U TPAHCIIOPTA
MMUTMEHTA B KIJIETKY )».




Tema 3.
Monekyasipabie
OCHOBBI CeJICKIHU
(28 )

['eHbI B MOMJISIHSIX: BEIUKOE
paBHoBecue. [lonmymsmusa. YacTorsl
BCTPEUAEMOCTH MPU3HAKA U
ajutesid. Y paBHeHue Xapau-
Baiin6epra. [Tonynsiun
MEHSFOTCSI: YUCIICHHOCTD,
MUTpaIys U BRIOOp Cympyra.
®daKTOpHI, KOTOPHIC BHIBOJIST
MIOMYJISIIIMIO U3 PaBHOBECHUS Xap.Iu-
Baitn6epra. UucineHHoCTh
nonyssinuu. Ponesas urpa
«IddexT ocHOBaTes Y. Jperid
reHoB. Myranuu. Hecimyyantnoe
ckpemnBanue. M3osus.
ITonmynsaunn MEHAIOTCS:
€CTECTBEHHbII 0TOOP. Mexanusm
JIEHUCTBUS €CTECTBEHHOTO 0TOOpA.
JBmxymii oToop.
MoaudukanroHHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOCHHOCTH MOIU(PUKAITMOHHOMN
n3MeHunuBocTtu. Hacienosanue
KOJTMYCCTBEHHBIX TTPU3HAKOB.
KonnyecTBeHHBIC MPU3HAKH.
CpenoBasg U3MEHYNBOCTh
npusHaka. Koadduiment
HaclIeyeMOCTH Ipu3Haka. OTBET
Ha oTOop. [Tonck renon
KOJINYECTBEHHBIX MPU3HAKOB.
OHOHYKIICOTHUIHBIC BAPUAHTHI
reroB. JIHK-uumn. IlotHOreHOMHBIN
aHaJIU3 aCCOLUAIIUU.

«OMBD) HaJI TECHOMOM.
IToctrenomHuast a3pa. OGpaTHas
reHeTuka. « OMUKCHBIC
uccaenoanus. [Iporeom,
MeTabosoM. JlomecTukanus u
IIEHTPBI TCHETUIECKOTO
pazHooOpasus. [Toucku pacreHuti ¢
«XOPOIIMMUY» TPU3HAKAMH JIJIS
yenoBeka. [leHTphl TeHeTHuecKoro
pazHooOpasus. Hukonaii UBanoBu4
Basuos. Cenexuusi.
KombOunarnnonnast u rubpugHas
cenekuusl. I'ereposuc.

IIpakTyeckoe 3axanue
«YacToTnsl anneneu,
T€HOTHUIIOB U
(hEHOTHUTIOBY.
UccnenoBarensckuit
MPOEKT «AHAIN3
TE€HETUYECKOU
CTPYKTYPbI MOMYJISAIUN
(Ha OCHOBE 3aKOHa
Xapau-Baiinbepra)».
Ponesas urpa «9ddexr
Oy TBIJIOYHOTO
TOPJIBIIIKAY.

PosneBas urpa
«EcTecTBeHHBIN
oTOOpY.
Uccnenosarenbckue
paboTHI
«MoaudukamoHHas
M3MEHYHBOCTh
pacTeHui B IIpeaesnax
BaIlIETO MECTa
KUTEITbCTBAY.
[IpakTueckoe 3ananue
«ATPOHOMBI».
[IpakTueckoe 3aganue
«I'omoiiornueckue
PSABI HACJIEACTBEHHOM
M3MEHYUBOCTH.




CoXpaHHUTh U U3YUUTH TCHBI, YTOOBI
MeHATh Oyaymiee. Kak nmpaBuibsHO
XpaHuTh reHbl. Komtekuu
F€HETUYECKUX PECYPCOB PACTECHHUIA.
[TpakTukym u/unu
MCCIIEIOBATENIbCKUN MPOEKT:
MeTo/bl KyTbTUBUPOBAHUS 1N Vitro
JUISl COXPAHEHUS TEHETUYECKUX
PECYPCOB PACTEHUH U ISt
YCKOPEHHOM CEJNEKIUN
['eHeTnueckue LEHTPHI B HAIIEH
cTpane. ['ne 3aHumaroTcs
TEHETUKOW U TECHOMUKOM JJIST HY KT
CEJIBbCKOIr0 XO35MCTBA.




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 74622892844150726796523337175507594912532816876
Bnageney Kawradoea TaTbAHa BnagumuposHa

OeicTevTened C 02.07.2025 no 02.07.2026



http://www.tcpdf.org

		2025-09-08T12:40:31+0500




