MHUHUCTEPCTBO MNPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
OpenOyprckasi 00J1acTh
AceKkeeBCKHIl palioH

MBOY CrapoxyabmapunoBckas COLI

Yreepaaao- < .

/JupexTop MBQ/Y
|Crapoxymsuaprosckas COIL

% Wl X.X.Xabupos

2L

‘\:-/

npuka3z 01/08-92 ot «26» 08 2023 r

PABOYAS TTPOITPAMMA KYPCA
BHEYPOYHOM JIEATEJIBHOCTH

«BHOJIOI'US 5-9 KJIACC.
INPOEKTHO-UCCJIEAJOBATEJIBCKASA JEATEJIBHOCTb»

(ocHOBHOE 0011Iee 00pa30BaHNUC)

c.Crapokyabsmapumnono. 2023



IlosicHuTebLHASA 3alIUCKA

AKTyalnbHOCTh M Ha3HAYECHHUE TPOTPAMMBI

BapuanTsl peanuzaiiuu nporpaMMbl U GOpMbI TPOBEJCHUS 3aHATHIMA
B3auMocBs3b ¢ mporpaMMon BOCIIMTaHUS

OcoOeHHocTH pabOTHI NeJarora Mo nporpamme

Coaep:kaHue Kypca BHEYPOUYHOIi 1eATeJTbHOCTH

Monynb «Kak »HUBOTHBIC U PACTEHUS MPUCTIOCAOIMBAIOTCS» (IBOJTIOIIMOHHAS SKOJIOTHS )

5-6 knacchl (34 Jaca)
Monynb «OCHOBBI paCTEHHEBOJICTBa» 7-8 Kitacchl (68 yacoB)

Monynb «MonekyspHble OCHOBBI (pU3H0I0THHU U apmakoiorun» 9 kiacc (68 yaco)

Ilnanupyembie pe3yjibTaTbl OCBOCHHUSI KyPCa BHEYPOYHOM 1eATEJIbHOCTH
JINYHOCTHBIE PE3yIbTaThI
MeranpeMeTHbIE PE3YJIbTAThI

[IpenmeTHbBIC PE3yNbTATHI

TemaTu4eckoe IIIAHUPOBAHUE

Monynb «Kak ’KUBOTHBIC U PACTEHHSI MPUCTIOCAOIMBAIOTCSY (IBOJTIOIMOHHAS SKOJIOTHS)

5-6 knacchl (34 yaca)

Monynb «OCHOBBI pacTeHHEBOACTBa» 7-8 Kiacchl (68 yacoB) Monynb
«buotexnosorun» 7-8 kiaccel (68 4yacoB)

Monynbs «MonekynsapHble OCHOBBI (PU3HOIOTHHU U dapMakororun» 9 kiacc (68 gaco)

Mopynb «MonekynsipHble OCHOBBI celleKIun» 9 kiacc (68 yacon)

HHOACHHUTEJIBHAA 3AITUCKA

AKTYaJIbHOCTh W Ha3HaueHWe mporpammbl. IIporpamma paspaborana B
COOTBETCTBUM C TpeboBaHusIMU DeaepasbHOr0 rocyaapCTBEHHOTO 00pa30oBaTEILHOTO
CTaHJIapTa OCHOBHOTO 0O0ImIero oOpa3oBaHUs, OPHUEHTHPOBAHA Ha oOOecTeYeHUE

WHJMBUAYaIbHBIX NOTpeOHOCTEH OOy4YaromMXcsi W HampaBieHa Ha JOCTH)KEHUE



IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOrPaMMbl OCHOBHOI'O OOIEro 0Opa3oBaHUs C
Y4e€TOM BBIOOpa Y4YaCTHUKAMH 0Opa30BaTENbHBIX OTHOIIEHUH KYpCOB BHEYPOUYHOMH
JESATENbHOCTU. OJTO TMO3BOJSET OOECIEeUUTh E€IUHCTBO O0O0s3aTeNbHBIX TpeOOBaHMIA
®I'OC BO BceM MPOCTPAHCTBE LIKOJIBHOTO 0Opa30BaHUs: HE TOJBKO HA ypOKE, HO U 3a
€ro NnpeaeIaMu.

AKTyallbHOCTh ~ pealiu3allud  JTaHHOW  MpOorpaMmbl  OOYyCJIOBJIIEHAa  caMoi
O0COOEHHOCTBIO MTPOEKTHO-UCCIAEA0BATEILCKOMN AESITEIBHOCTH. JTa N€ATENbHOCTD JEKHUT
B OCHOBE IIO3HABATEJILHOTO MHTEpeca peOeHKa, SIBISETCS 3aJI0TOM YMEHUS IJIaHUPOBATh
moOble JEUCTBHST M Ba)XXHBIM YCJIOBHEM YCHENIHOW peanu3auuud uaen. JlroObie
U3MEHEHHSI COBPEMEHHOT0 OOIlecTBa CBSA3aHbl C MPOEKTAMH W HUCCIEAOBAHUSIMU — B
HayKe, TBOpYECTBE, Ou3Hece, OOLIECTBEHHOM >XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM
pa3BUTHs JMYHOCTH oOOywaromerocs sipiserca (OpMHPOBAHUE OCHOBHBIX HABBIKOB
IPOEKTHOMUCCIEN0BATEIBCKON NS TENBHOCTH.

[Iporpammoii npeaycMOTpeHO (OPMUPOBAHHE COBPEMEHHOTO TEOPETUUYECKOTO
YpOBHS 3HAaHUW, a TaKkKe W TMPAKTUYECKOro OmbiTa paboTel ¢ 1ab0paTOpHBIM
0o00OpyZOBaHUEM, OBJIAJICHUE MPUEMAMH MCCIIEOBATEIbCKON NeATeTbHOCTH. MeToabl
opraHu3anudd  00pa3oBaTENIbHOW U HAyYHO-UCCIEAOBATENbCKOW  JIEATETbHOCTH
npenycMaTpuBaloT (GOpPMHpPOBAHHE y OOYYaIOIIMXCS HECTaHAAPTHOTO TBOPYECKOIO
MBIIIJIEHUS, CBOOO/IbI CAMOBBIPAKEHUS M MHJIUBUIYATIbHOCTHU CY>KJICHUH.

Jlist mojgHOro y4eTa MOTPEOHOCTEH ydaluXcsi B MpOrpaMMe HUCIOJIb3yeTcs
muddepeHIUpOBaHHBIM  MOAXO0A, YTO CTHUMYJIUPYET Yy4allerocs K YBEIHYEHHUIO
NOTPEOHOCTH B MHANBUAYATbHOMN, HHTEIJICKTYAIbHONW U TIO3HABATEIILHON JIEATETLHOCTH
U pa3BUTUI0  HAYYHO-HCCIEIOBATEIIbCKUX  HaBbIKOB.  IIporpamma  craHer
BOCTpeOOBaHHOH B MEPBYIO OYepe/b MKOIbHUKAMH, KOTOPhIE UMEIOT CTOUKHI HHTEpEC
U COOTBETCTBYIOIIYIO MOTHBALIMI0 K H3YYEHHUIO IPEAMETOB ECTECTBEHHO-HAYyYHOI'O
LIMKJIA, ECTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

B moapocTtkoBOM BoO3pacTe yualuecs MPOSIBIAIOT CBOIO 3aHMHTEPECOBAHHOCTH B
TOW WJIM WHOW O00JIaCTH 3HAHWH, HAYYHOM HAMpaBICHUU WM TPOPECCHOHATBHON
JEeSTENBbHOCTH. TakuMm oO0pa3oM MPOUCXOAWT (OPMHPOBAHUE TO3HABATEIBHOW W
mpo(ecCHOHaTBHON COCTaBISIONMICH JTUYHOCTH, TIOMOTAET YyYalleMycCsl B OTpECICHUH
Oynyliero >KM3HEHHOTO MYTH U B MPOGECCHOHATBHOM BBIOOpPE IOCIE OKOHYAHMS
mkoibl. [lomoGHOTO poAa 3aMHTEPECOBAHHOCTh CTUMYJIUPYET IMOCTOSIHHOE >KEJIaHUE
IIKOJbHUKA K TO3HAHUIO HOBOrO, PACIIUPEHUIO M YIIIYOJEHUIO COOTBETCTBYIOIIMX



3HAHMM, M TIOJYYEHHIO HOBBIX B TOM UYHCJIE NPAKTUYECKUX HABBIKOB, a TaKXe
MOTHBHUPYET y4allerocs Ha NpoQopueHTALUIO.
[Iporpamma HaleneHa Ha NOMOIIb PEeOEHKY B OCBOEHHMM OCHOB OpraHU3allu U

OCYIIECTBJICHHS] COOCTBEHHON MPOEKTHO-UCCIEA0BATENbCKON AEATENBHOCTH, a TAKXKE B
NpUOOPETEHUH  HEOOXOJMMOIO  OmbITa i paboThl HaA  MHAMBHUAYAJIbHBIM
UCCJIEeI0BAaHUEM MM TpOoeKToM. [IporpamMmma mOMOXET HIKOJBHUKY B 0oJiee TIyOOKOM
M3YYEHUH HUHTEPECYIOUEH ero o0JacTH €CTECTBEHHBIX HAYK, a TaAKXKe B MPUOOPETEHUH
BaXKHBIX COLIMAJIBHBIX HABBIKOB, HEOOXOIMMBIX ISl MPOJYKTUBHOW COLMAIIM3ALUU U

dbopMupoBaHUs IPAKIAHCKON TTOZUIINU:

— HaBbIKA CAMOCTOATEJIBHOIO PEUIEHUs AaKTyaJbHBIX HCCIEAOBATEIbCKUX WU
NPAaKTUYECKUX 3a/a4, BKIIOYAIOIMIET0 B ce0sd yMeHHE BHIETh U aHAJIU3UPOBATH
npoOsieMbl, HYXKIAIOUIMECs B pEIIeHUH, YyMEHHE JIeTajJbHO IMpopadaThiBaTh MU
peanu30BBIBaTh CIIOCOOBI pabOTHI C HUMH, YMEHHUE IJIAHUPOBATh COOCTBEHHYIO paboTy

U CaAMOCTOATCIIBHO KOHTPOJIUPOBATb CBOC IPOABUKCHUC K KCIIACMOMY PC3YyJIbTATYy,

— HaBbIKa TI'CHCPUPOBAHUA U O(l)OpMJ'IGHI/ISI COOCTBEHHBIX Hﬂeﬁ, 00JieUeHnsT UX B

yIIOOHYIO JIs pacipocTpaHeHus: Gopmy;
— - HaBbIKa YBAXHUTEIBHOIO OTHOUICHUS K YYXUM B3IJISaM U UM,

opopMIICHHBIM B paboTax Jpyrux JroAeH, JApyruX aBTOPOB — BJAJCIbIEB
MHTEJUICKTYaIbHONH COOCTBEHHOCTH;

—  HaBbIKa NYOJWYHOTO  BBICTYIUICHHS  Iepel  OOJBINOW  ayJAUTOpPHCH,
apTYMEHTHPOBAHUS M OTCTaWMBaHUS CBOCH TOYKH 3pEHHS, OTBETOB Ha BOMPOCHI
CBEPCTHUKOB M B3POCJBIX, YOSKIEHUS APYTHX B CBOCH MPaBOTE, MPOJABHIKEHUS CBOUX
e,

— HaBblKa PabOTBI CO CHEIUATH3UPOBAHHBIMH KOMIBIOTEPHBIMH TMPOTPAMMAaMH,
7a00paTOPHBIM  000pPYJIOBaHUEM, TEXHHYCCKHUMH YCTPOHCTBAMH, OHOIMOTCUHBIMH
doHmaMM W  HWHBIMH  pecypcamH, C KOTOPBIMH MOXET OBITh  CBSI3aHA
MIPOCKTHOUCCIIEIOBATEIIbCKAS ACSTEIHHOCTD IMKOJIHHUKA.

Kpome Toro, pabora mIKOJBbHWKA HaA MTPOEKTOM WM HWCCIEIOBaHHEM OyneT
CIIOCOOCTBOBATH M PA3BUTHUIO €TO aJICKBATHOW CAMOOIICHKH.

BapuanTel peaju3zanuu nporpaMmmsbl 4 GopMbI NPOBeIeHUs 3aHIATHIA.

JlaHHasi mporpamMma paccuuTaHa Ha paboTy €O UIIKOJbHUKaMU 5-9 KIaccos.

Hez[arory Ba’XXHCC aKIICHTUPOBATH CBOC BHUMAHHC HC CTOJIBKO HAa Ka4CCTBC PC3yJIbTaTa



MIPOEKTAa WJIM UCCIEAOBAHUS, CKOJIBKO Ha TOM, YTOOBI yUaluics MoJiy4yasa 3HaHUS B TOM
YHUCJI€ U YePe3 BBINMOJHEHUE MPAKTUUECKOTO 3aaHusl, JIeJal BEIBOABI U YMO3AKIIOUCHUS
Ha OCHOBAaHMHM CBOETO HCCIICIOBAHUS, YUYMJICA CpPaBHUBATh €ro pe3yJbTaThl C
TEOPETUYECKUM MaTepuaJoM U HUCCICIOBAHUSIMU JIPYTHX IIKOJHHUKOB. Takum
00pa3oM, IIKOJbHUK OCBOUT OCHOBBI MPOEKTHO-UCCIEAOBATEILCKONW IEATENbHOCTU U
MPUOOPETET HABBIK KPUTHUECKOT'O OTHOIICHUS K MaTepuay.

[Iporpamma pa3buTa Ha MOIYJIH, KOTOPbIE MOTYT OBbITH HCIIOJIB30BaHbI JMOO
4acTU4YHO, JHOO TmojaHOCThI0. Tak Moxynb «Kak JKMBOTHBIE HW  pacTeHUs
PUCTIOCA0IMBAIOTCS» (DBOJIIOIIMOHHASL SKOJIOTHS) MPEANoaaracTcss sl U3y4eHus: B 5
wim 6 kiacce B TedueHue ojHoro roma (34 waca B rom). Moaynu «OCHOBBI
pacteHueBojacTBay U «buorexHomorus» paccuutaHbl Ha 68 yacoB W MOTYT OBITh
peanu3oBaHbl B TeueHUHU 2-X JeT (1o 34 yaca B roja) wiv B TedyeHuu 1 roxa (68 yacos B
ron). Bo Bropom ciyuae BO3MOXKHO TIpoxokaeHue oboux wMoxaynen («OCHOBBI
pacteHueBojacTBay B 7 wiaM 8 kiacce, «buorexHojormm» B 7 uiaum § Kiacce).
AHaOTMYHO MOAYMu «MOJIEKYJISIPHBIE OCHOBBI (PU3HOJIOTHH U (DapMaKOJIOTUM» H
«MonexynsipHbIE OCHOBBI CEJIEKIIMU» pPAcCUMTaHbl Ha 68 YacoB M MOTYT OBITH
peanu30BaHbl B TeueHUHU 2x JieT (1o 34 yaca B roj) wiu B TeueHuu 1 roaa (68 vacoB B
ron). Bo BTopom ciydae BO3MOXXHO MpOXOKIAeHUE o0oux moayieit («MonexkymnspHbie
OCHOBBI ~cellekIuu» B 8 Kkjacce, «MOJNEKyIsIpHblE OCHOBBI (PU3HOJIOTHH |
dbapmakosorun» B 9 kimacce).

MoOXHO pPEKOMEHAOBAaTh HCMHOJb30BaTh MoAyiau «Kak >KMBOTHbIE U pacTeHUs
npucrnocabnuBaroTcsa», «OCHOBBI PacTEHUEBOACTBA», «MOJEKYISIpHbIE OCHOBBI
CEJICKITMU» B KaueCTBE HEMPEPHIBHOTO 00pa30BaTeabHOTO Iukia (5-9 kmace nmo 1 gacy B
HEJICNI0) JUIsl KJIACCOB arpoOMOTEXHOJIOTMYEecKO HampaBieHHocTH. Monaynu «Kak
KUBOTHBIC M paCTEHUs MpucrocabiuBarTcs», «buorexHomornm» u «MonekynspHbIe
OCHOBBI (M3HOJOTUN U (HapMAKOJIOTUN» B KaueCTBE HEMPEPHIBHOTO 0OPA30BATEIHHOTO
nukiaa (5-9 kmacc mo 1 yacy B HeAento) Uil KJIAcCOB OMOTEXHOJOTHYECKOTO WU
MEJIUIIMHCKOTO HAMPaBICHUH.

B3auMmocBs3b ¢ nmporpammoi BocnuTaHus. [IporpamMma kypca BHEypOuYHOU
NEATeNIbHOCTU pa3paboTaHa C YYETOM PEKOMEHJAlUA MPUMEPHONW MPOrpaMMBI
BOCIIUTAHUS,  YYHUTHIBAET  IICHUXOJIOTO-TIEJArOTMYeCKue  OCOOCHHOCTH  JIaHHBIX

BO3PACTHBIX KaTeropuil. DTO TMO3BOJIAET HA MPAKTHUKE COCAUHUTH OOYYaloOllyl0 U



BOCIIUTATENbHYIO JESITENBHOCTh II€Jlarora, OpPHUEHTHPOBAaTH €€ HE TOJbKO Ha
UHTEJUIEKTYaJbHOE, HO W Ha HPABCTBEHHOE, COLIMAJIBHOE pa3BUTHE peOeHKa. ITO

MPOSBIIAETCS:

— B IPUOPUTETE JUYHOCTHBIX PE3YyJbTATOB PEATU3ALMU MPOTPAMMbl BHEYPOUHOU

NEATENIbHOCTH, HAIIEAIINX CBOE OTPAaXXEHWE MW KOHKPETHU3alWI0 B IPHUMEPHOU

porpaMMe BOCIIUTaHUS,

— B BO3MOXHOCTH KOMIIUICKTOBAHHA PA3HOBO3PACTHBLIX TPYIII AJIA OpraHu3alun
HpO(l)OpI/IeHTaL[HOHHOﬁ ACATCIIBHOCTH  IIIKOJIBHUKOB, BOCIIMTAaTCIbHOC 3HAUYCHHC

KOTOPBIX OTMCYACTCA B HpHMepHOﬁ mporpamMme BOCIIUTAHUA,

— B HHTCPAKTHBHBIX q)OpMaX 3aHSITUU JJIs1  IIKOJBbHHUKOB, O6€CHC‘II/IBaIOHII/IX
6OJIBH_IYIO HUX BOBJICUCHHOCTL B COBMCCTHYIO C II€HaroroMm " JApyrumMu JICTbMU
ACATCIIBHOCTD MW  BO3MOXHOCTD 06pa30BaHI/I$I Ha ¢€C OCHOBC HOCTCKO-B3POCIbIX
O6IIIHOCTCI>1, KIIFOYCBOC 3HAYCHHUC KOTOPBIX OJIA BOCIIMTAHUA TTOAYCPKHUBACTCA

IPUMEPHOIN IPOrpaMMOi BOCIIUTAHUSI.

OcoOenHocTH padoThl YUHTEJIS IO MPporpaMMe. 3ajadya YYUTENISI COCTOUT B TOM,
9TOOBl  COMPOBOXKAATH Tpolecc NpodhecCUOHATbHOW OpUEHTAllMK  IIKOJbHHUKA,
packphiBasi TOTEHIIMAN KaXKJOTO Yepe3 BOBJIEUYEHHE B MHOTOOOPA3HYIO NESTEIBbHOCTD,
OpraHu30BaHHYI0 B pasHbix ¢opmax. [Ipm »TOM pesyiapTaToM pabOTHl y4uUTENs B
NEPBYI0 O4YEpelb SBIAETCS JIMYHOCTHOE pa3BUTHE ydallerocs. JIMYHOCTHBIX
PE3YABTATOB YUUTEIb MOXKET JJOCTUYD, YBJIEKAasl YICHUKA COBMECTHONW U UHTEPECHON UM
000UM JeSATENbHOCTHIO, YCTaHABIWBasg BO BpEeMs 3aHATUNA JOOpOXKENIATEIbHYIO,
MOJJIEP)KUBAIONTYI0 aTtMoc(hepy, HaChIasg 3aHSITHS [EHHOCTHBIM COJIEPKAHHEM.
[IpumepHas cxema MpoBEIECHUS 3aHATUN IO IPOTrpaMMe:

1. OObsicHEeHHE TEOPETUIECKOTO MaTEpHaia Mo TEMeE.

2. IloaroToBKa K OSKCHEPUMEHTAIBHOMY 3aHSTHIO, OOCYXIIEHHE OOBEKTOB s
MPAKTUYECKOTO 3aHSATHUS.

3. TlpoBeneHne MpakTUIECKOTO 3aHITHS — OCHOBHAS 3a7a49a OCBOSHUE METOI0JIOTHHI
JAHHOT'O SKCIIEPUMEHTA.

4. Tlo OKOHYAaHUM TPEAJIOKUTH JAETSAM, KOTOpPHIE 3aWHTEPECOBAIUCH JAHHBIM

9KCIICPUMCHTOM, pPa3BHUTb €I0 B HCCHGI{OB&TCJ’IBCKI/Iﬁ IIPOCKT. ﬂJ’IH 9TOTI0 HGO6XOI{I/IMO



o0CynuTh OOBEKTHI, KOTOpbIE YYEHUK OyIeT HCCIeq0oBaTh, COCTAaBUTh ILUIAH
AKCIEPUMEHTA.

5. Tlomoub y4eHUKY MpOaHATU3UPOBAThH PE3YIbTATHl SKCIIEPUMEHTA.

OueHuTh pe3ynbTaThl MPOECKTHO-UCCIEAOBATEIBCKOU NESITEIHLHOCTH IIKOJIBLHUKOB
MOXHO B TMpolecce 3aluThl HMH CBOMX pabOT B paMKax HIKOJbHOU

HAyYHONPAKTUYECKON KOH(pEpEeHIUH.

COJIEP KAHUE KYPCA BHEYPOUYHOM JEATEJBHOCTH

Moayab «Kak :KMUBOTHBIE U PACTEHUS NPUCIOCAOINBAKTCH» (IBOJTIOLHOHHAS
IKo0JI0rus) 5-6 kinaccol (34 yaca)

1. Mbuit uccnedyem scuevte oo6vexmot (6 uacos)

CRoiiCTBa M CTPOCHHE XUBBIX OPraHU3MOB (CTpOEHHUE KJIETKH). Bum, ocodb —
OpraHu3M Kak enuHas cuctema. Anmantarnuu (nmpucnocobnenus). [lonstue romeocrasza
®KuBOro opranuzma. Criocoosl ero moaep>KaHusl.

[TonsiTue BapwaTUBHOCTH TIpu3HakKa. MccrnemoBatenbckue paboTel «Bcee 1u
(cunHuIBI, 6€NIKH, Oepe3bl U T.1.) OAMHAKOBBIe? DOTOKBECT.

OrpanudeHus: Mopdosioruueckux u (Qusnongorndeckux amantanuid. [louemy
OpraHW3Mbl HE CTAHOBITCA OCCKOHEYHO OOJIBIIMMH, MaJeHbKUMHU, BCESTHBIM.
[TpakTryeckas padora «CocTaBiseM KHUTY PEKOPJAOB PACTCHHM M >KMBOTHBIX HAIIETO
Kpasi».

2. Bnuanue oxkpyscaroweii cpeowt na scugwvle opzanusmol (12 yacos)

dakTopbl OKpYyKaromieil cpeabl (abMoTHUecKue, OMOTHYECKHE, aHTPOIOTECHHBIE).
[Tpumepsr  abuoTmdeckux  (aKTOPOB, OKA3bIBAIOIIUX OCHOBHOE BIUSHHE Ha
KU3HEICIATEIPHOCTh  JKMBBIX  OPraHM3MOB:  TEMIEpaTypa, CBET,  BIAXXHOCTb.
[Ipaktuueckoe 3anstue «l[Ber u Temno» (KyOWKH JbIa B3BECUTH, MOJIOKHUTH B YAIIKH
[lerpu Ha pa3HOIBETHYIO OyMmary, yepe3 30 MUHYT B3BECHTh 3aHOBO — KTO OBICTpee
pactasin). [Ipaktuueckoe 3ansatue «HYTo pacTBopsieTcs B Bojie» (3KCHEpUMEHT «KuaKuii
nom»). IIpaktrueckoe 3ansTre «Jluddy3us BemecTB B Boae (PacTBOPHI)», «JIBrkeHMe
pacTBOpoB MO IBeTKY». [IpakTtmueckoe 3amstue «Jleq mmaBaer B Bomae (aiicOeprw,
3amep3aHue BogoeMoB)». [IpakTuueckoe 3ansitue «Jlen npu 3amMep3aHuu pacIuPSECTCs

(pa3pylieHue kaMHsl (I0OYBOOOPA30BAHMKE), 3aMEP3aHUE KIIETOK).



OcCHOBHbIE =~ 3aKOHOMEPHOCTH  MPHUCHOCOOJIEHHUSI  KUBBIX  OpPraHU3MOB K
abuotnueckuM (pakropam. IIpucnocobieHrs K OCHOBHBIM aOMOTHUUECKUM (HaKTOpaM:
TeMIeparypa, BIaXHOCTh u cBeT. [Ipaktuueckoe 3austue «lllyba» (kyOuku nbaa
3aBEpHYTh B pa3HbId Marepual, B3BecHUTh). lIpakTuueckoe 3anatue «IIUrMEeHTHI»
(MOXHO pa3fenuTh Ha BaTMaHe KpacuTelu u3 QuomacrepoB». IIpakThuueckoe 3aHsATHE
«Kak )KMBOTHBIE TUIABAIOT B BOAEY» (DKCIEPUMEHT C MUIETKOM ).

HccnenoBarensckue paboTsl «BausiHue cBera (Tersia, BIaXKHOCTH, COCTaBa MOYBHI)
Ha pacTeHUs B €CTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCJIOBHUAX» (HA JIOCTYITHOM
MaTepuarne).

3. Bzaumooeiicmeus xcuswvlx opzanuszmos (4 uaca)

buotnueckue (bakTophI. 3aKOHOMEPHOCTH pa3BUTHS MEKBHUIOBBIX
B3auMooTHomeHu. KoaBomomust (XUIHUK-KEPTBA;, TApPa3UT-XO3IMH) ODBOJIOIUS
ctpateruii  no0biBaHus  nund.  CornuanbHOCTh.  Buabpi-Bcenenipl.  [lepeuens
PaCTEHUMBPEAUTEIICH. HccnenoBarenbckas paboTta «Habmronenns 3a
B3aMMOOTHOIIICHUSIMHU JKMUBOTHBIX MPH JOOBIBAHUW MUINKU (KOPMYIIKUA JJIS TTHUI, JJIs
TOPOJICKMX WJIM CeJIbCKUX J>KUBOTHBIX). BebO-kamepni». HccnenmoBatennckas paboTa
«PacmpocTpaHeHue BUIOBCUHAHTPOIIOB B HAIlIE MECTHOCTH.

4. Yenoeex 6 yncuznu pacmenuil u ycueomuvix? (6 uacoes)

Antporniorennsle (axkTopel. [IpaBma nm, YTO MEpPBOOBITHBIE JIOAM >KUAIU B
rapMoOHHUH ¢ npupoaoi. OIOMalIHUBAaHUE U IPUPYUYEHHE )KUBOTHBIX U PACTEHUI. 3aueM
criacaTb BBIMHUPAIOLIME BUABL, KaK 3TO JenaTh. KynbTypHbIE pacTeHUSI U HX JUKHUE
npeaku. [louemy BakHO MX COXpaHsTh. PasHoOOpasue KyJIbTYPHBIX PACTEHHH M HX
3HaueHue B XU3HU YesoBeka. KpacHas kuura Bame Tepputopun. Ocobo oxpaHsembie
TeppuTopun, 3amnoBeqHukH Poccum m mwupa. [lpakTtuueckas pabora «Pa3znoobpasue
KYJbTYPHBIX PACTEHUI B BallIEM PETHOHE.

UccnenoBarensckas pabora «BnusHHe aHTpPONMOTEHHBIX (AKTOPOB Ha pa3BUTHE
pacTeHuil B TOPOJIe/HACETICHHOM TYHKTE.

Okckypeus/mpaktudeckass padora «OOIIT B Bamem perrmoHe — YHUKAJIbHBIE
O0OBEKTHI IPUPOIBI».

5. Ikonozuueckue Huuwiu (6 uacoe)

buocdhepa — ogna m3 BaxkHeHImux o0ojodek 3emur. YTO Takoe «IKOJOTHYECKHe
HUIIW» W Kak oHU (opmupytorcs? DopMupoBaHHE 3HAHUN MO OMOPa3HOOOPA3UIO

KUZHEHHBIX  (OpM,  TOBEJECHYECKHX  MNPUCHOCOONEHUM,  MOoAU(PUKAIMOHHAS



M3MEHYUBOCTh (Ha 0a30BOM ypoBHeE). PacTuTenbHble coo0IIecTBa U UX TUTBL. Pa3BuTue
Y CMEHBI paCTUTENbHBIX COOOIIECTB.

HccnenoBarensckue pabOThl «IKOJOTMYECKHE HHILM BOKPYT Te€Os — ONUCaHUE
(akTopoB oOKpyxatomei cpenel». MccnenoBatenbckue padoTel «DeHOIOrHYECKUe

HAOJIOIEHUSD).

Moayib «OCHOBBI pacTeHUEBOACTBA» 7-8 Kiaacchl (68 yacoB)

1. Beeoenue 6 pacmenuesoocmeo (2 uaca)

Yro-Takoe pacTeHUEBOACTBO: OCHOBHbIE (DAKTOpPbI BBIPAIIMBAHUS PACTEHHI.
UcTtopus pa3zButus arpoxumuyeckux 3HaHui (paborsl M.B. Jlomonocoga, FO. JIuOuxa,
byccenro, B.B. JlokyuaeBa, K.A. Tumupszesa, [I.A. Kocteruea, /[.H. IlpssHumaunkoBa

u 1p.). [lpaktuueckas pabora «bouka JInbuxay.

2. Aepomexnuueckuil 3kcnepumenm (6 uacos)

[IpaBusia TOCTAHOBKM arpo’KCHEPUMEHTOB. IlocTaHOBKa 3KCIIEPUMEHTOB C
pacteHusiMU. BBIOOp TeMBbl, cocTaBiIeHHE TUIIOTE3bI, 1M U 3a7a4 IKCIEPUMEHTa IO
BBIPAIIMBAHUIO PACTEHUW B KOHTpoiaupyemou cpene. KoOHTponu, MOBTOPHOCTH,
npoBeieHue dKcnepuMmeHTta. I[lmanupoBanue »skcnepumeHTta. OIEHKa pe3yJbTaTOB
skcriepuMenTa. MccnenoBarenbckas padora «@DakTopbl, BIMSIOUIME HAa MPOPACTAHHE
ceMsiH (POCT IPOPOCTKOB)».

OcBO€HHE TEXHOJIOTHH KPYTJIOTOJJUYHOTO BHIPALIMBAHUS CAJTaTOB U MUKPO3EIEHU
B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX YycloBUsX. COOp YCTaHOBKHM [IJIsi BBIPAIMBAHUS
pPacTEHUl B KOHTPOJIUPYEMBIX YCIOBHSIX.

3. Ponb xumuueckux ziemenmos ¢ numanuu pacmenuii (20 vacos)

Bopma. PactBop. BbITskka. AHHMOHBI, KAaTHOHBI, 3JIEKTPONPOBOAHOCTE U pH
pactBopa. Ponp XuUMHYECKMX 3JIEMEHTOB B MNHUTaHUM pacteHuil. I[lomydeHue
MUTATENBHBIX BEHIECTB pacTeHusMU. [IpakTtuueckas pabota «CxeMbl MUTATEIBHBIX
pactBOpoB. Pacuer 103 ynoOpeHuil 1151 MUTAaTEeNbHBIX PACTBOPOBY.

YaoOpenusi: OpraHuYecKue, MHUHEpaIbHbIE, MHUKPOOMOJOTHYECKHAE. THIBI
NUTaHusl pacteHui. Bo3aymiHoe W MuHepaidbHOE (KOPHEBOE) MUTAHHE PACTCHUMU.
TpaHCOPT NUTATENBHBIX BELIECTB PACTCHHH: BOCXOASIIMA W HUCXOIAIIMN TOK.
Baxueitmue kanuitasie, pochopHbie U a30THBIE yA0OpeHusi, ux cBoiicTBa. I[IpocTeie u

cinoxuble ynoopenus. Ilpaktudeckass pabora «lIpaBuna cMmemmBaHUS yHAOOpPEHUI»



[Tpaktruueckas pabota «[IuTaHue pacTeHUN: TEXHOJOTHS MPUTOTOBICHUS MMUTATETHHBIX
PacTBOPOB TSI pa3HBIX KYJIBTYPY.

PocT u pa3BuTHe pacTeHUil: dTambl OHTOTEHE3a, (aKTOPHI, BIUSIOMIAE HAa POCT
pacTeHHil: CBET, TyCTOTa IOCaJO0K, mHTaHue, cyocrpar. IIpakTmueckas pabota
«MOHUTOPHUHT MUHEPAITBHOTO MMUTAHUS PACTEHUI.

OCOOCHHOCTH THTAaHHWS PACTCHUN a30TOM. A30T M €ro 3HAaYeHUE B IKU3HHU
pacteHuii. @OpMBI a30Ta ¥ UX IIPEBPALLECHUE B IIOYBE.

Ucrounuku dochopa mis pactenus. 3HadueHue GochopcoaepKaiiux CoeMHEHUN
B KJIeTKe. PoJTh MakpoIpruueckux coeAMHEHUH Gocdopa B IHEPreTUICCKOM OOMEHE.

BrnusHue kamus Ha (QHU3WYECKHME CBOHCTBA MPOTOIUIa3Mbl, HAa (PEPMEHTHI
yIIIEBOJOPOHOTO OOMEHA, CHHTE3 OCJIKOB | JIp. Poib Kanus B MOJAEp)KaHUA MOHHOTO
OaJlaHca B TKaHSX, B MPOIIECCAX CAMOPETYJISIITHH.

PerynsartopHass W CTpyKTypooOpa3oBaTelIbHass pOJIb KalbI[Us. Y4YacTHE B
o0pa30BaHWU KJIETOYHOW CTEHKH, MOAJACPKAHUN CTPYKTYPhI MEMOpPaH M PETYISIIUSA UX
IPOHHUIIAEMOCTH.

3HaueHrne MarHus B MeTabojiM3Me pacTeHuil. MarHuii B coctaBe XJjopoduuia,
CXOACTBO XJIOpodHUIUIa U TeMOTJIOOMHA KaK CBUAETENIHCTBO €JUHCTBA OPraHUYECKOTO
MUpa.

Cepa ¥ ero OCHOBHBIE COEIMHEHHUS, UX POJIb B CTPYKTYpPHOW OpraHU3aINH
KJIETKH, y4aCTUE B OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX.

Muxkpooanementsl. [lpencraBieHus O poJii MHKPOIJIEMEHTOB B MeTa0OIM3Me
pacteHuii. OCOOGHHOCTH TOCTYIUICHUS MHKPOSJIEMEHTOB B pacTeHus. CHHEpPTu3M u
AHTarOHU3M 3JIEMEHTOB MTUTAHUS PACTCHHM.

PactutenpHas nuarHocThka W METOABI HMICHTU(DHMKAIMK HEIOCTaTKa/M30bITKA
aneMmeHTOB nutanud. [Ipaktuueckas padota «PacTurenbHas JMArHOCTUKAY.

UccnenoBatenbckass padora «OIlleHKa COCTOSIHUSI KOMHATHBIX —PACTEHHI,
pacTeHui Ha WMIKOJIBHOW TEPPUTOPHUH, YCTAHOBKA MPUYUH MATOJIOTHYECKUX COCTOSIHUU

(Ipu HATUYHH )».

HCCHGI{OB&TCJ’IBCK&H pa60Ta «OHGHKa BJIMAHHA PaA3JIMYHBIX JJICMCHTOB Ha

COCTOSIHUE PacTeHUM (COCTaBIECHUE PA3THUUYHBIX TOJAKOPMOK)».



4. Pecynamopul pocma pacmenuii. 3awyuma pacmenuil (4 uaca)

[lonsTue o perymnsTopax pocta pacreHuid. CTUMYIATOPBI POCTa — PUTOTOPMOHBI
(aykcunbl, THOOEpEINTMHBL, IUTOKUHUHBL). THruOuTOpHI pocta pactenuii: 1. mpupoaHbie
(abcum3oBast KHUCIOTa U HEKOTOpbIE (DEHOJIBbHBIE BEIIECTBA (MKyMapoBasi, KOpPHYHAs,
CaNMLMIIOBast K-Thl), 2. CHUHTETUYEeCKHE (MOp(hAKTHHBI, pEeTapAaHTbl, ACPOIUAHTHI,
JECUKaHThl, repOounuabl). DOUTOMOHUTOPUHI U OLIEHKA COCTOSIHUA pacTeHUH.
CoBpemeHnHble crniocoObl MoHuUTOpuHTra. llpakTnueckas padbora «DUTOMOHUTOPUHT H
OLIEHKa COCTOsIHUA pacTeHuil. COBpeMEHHbIE CLIOCOOBI MOHUTOPUHTA.

HccnenoBarensckas pabora «BnusiHue rerepoaykcuHa Ha mpopactanue (pocT Ha
Pa3HbIX CTAUSAX, B Pa3HBIX YCIOBUAX) PA3IMYHBIX PACTCHUII.

3aimura pacTeHHi OT BpeauTenei: ocHOBBI Onometosa. [Ipaktuueckas padbora

«I/IHCGKTapI/II/I: ImpaBuJIa U yCJIOBUSA Pa3BCACHUSA ITOJIC3HBIX HACCKOMBIX).

5. Boouas, necuanas u nougeHnasn Kyaipsmypbl, UX NPUMEHEHUE 8 GbIPAUUCAHUU
pacmenuii. Quzuonozusn pacmenuii (8 uacos)

BoaHas, mecuanass W NMOYBEHHAs KyJbTYpbl, UX NPUMEHEHHE B BBIPAIUBAHUU
pactenuii. [IpoBenenue Boabl B KOpHe W crebie pacteHuil. [lpaktudeckass paborta
«KopneBoe naBieHue».

BonHbiii pexxuM pacTeHHWil: CTpOCHWE YCTBHIL: (DAKTOPBI, BIMSAIOMIME HA HX
pPacKpbITUE U 3aKpbITHE. 3HAYEHUE MEXaHW3Ma pErysilUd MCHAPEHUs BIArH
pactenuem. Ilpaktuueckass pabora «[IpuroToBieHue mnpemnapara YCTbUII METOIOM
CIETIKa».

UccnenoBarensckue paboThl: «BnusitHuE YCIOBHI coaepKaHUS pacTEHUW Ha
KOJIMYECTBO YCTBHIL».

@doTOCUHTE3 — YHUKAIBHBIN Tpoliecc pacTeHuid. TemHOBass U cBeToBas (asbl
dotocunTe3a. 3nayeHne GOTOCHHTE3a IS KUBBIX Opranu3MoB. [IpakTudeckas pabora
«DyHKIIMOHANbHAs  JHATHOCTMKA PACTEHUHM IO  AKTUBHOCTHM  XJIOPOIUIACTOB)
UccnenoBarensckast pabora «Ompenenenne xmopodpmwmna A wu b, omenka
(OTOCHHTETUYECKOIN aKTUBHOCTH PACTCHUN M (PAKTOPOB, BIUSIIONINX HA HEEY.

@akTopbl pOCTa PaCTECHUM: BO3AYX W asdpauud. [log3zeMHOe AbIXaHUE pPACTEHUN:
COCTaB IOYBEHHOTO BO3AyXa, Tra3oo0meH. ['a3o00MeH 1pu  OECrOYBEHHOM

BoIpamuBanuu. Ilpaktuueckas pabora «Aspauusi, CO2 u O2. [IpixaHue pacTeHHII».



[IpakTrueckass pabora «J/IpIxaHWe pacTeHUN: OIEHKAa HWHTEHCUBHOCTH JIBIXaHHS
pacCTEHUH U IIOIOBY.

UccnenoBatenbckue pabotel: «BnusHue cmocoba BbeIpamuBaHusi (cocTaBa
MUTATEIbHON CMECH, CXeMbl BHECEHHS ) HA POCT U PA3BUTHS PA3IMUYHBIX PACTCHUN.

6. Kyremypusie pacmenusn. Cospemennsie acnekmul cenexyuu (20 uacos)

Kak denoBek ctanm ucnonb3oBarh pacrteHus? CBs3b pa3zBUTUS LUBWIA3ALUN
YeJI0BEKa W OJOMalllHMBaHusA pacteHuil. Jlomectukaums. [uckyccusa «/lomectukanus,
BCE JIM pACTEHUS U IKUBOTHBIC, KOTOPBHIE JKUBYT PSAJIOM C YEIOBEKOM UM
OJIOMaIIHUBAOTCSA? MOXXHO JIM CYUTATh TapakaHa OJOMAITHEHHBIM KUBOTHBIM 7))

HacnencTBeHHOCTh M U3MEHUYMBOCTh — OCHOBHBIC CBOMCTBA JKUBBIX OPTaHU3MOB.
N3menuuBocth. Buawsl m3menunBocth. [IpakTuyeckas pabora «MoaudukanmoHHas
U3MEHUYUBOCTh (JIUCThSI, UTOJIKK C OJTHOTO JIEPEBA)».

'en — wMarepuandbHBI HOCHTENIb HACJICICTBEHHOCTH M HU3MEHYHBOCTH.
HyxnennoBsie kucnoThl. Jlokanuzaius reHeTHYeCKOro mMarepuaia B kietke. [leneHue
kiaetok. Permmmkamms  JIHK.  OcHoBHass  jgormMa  MOJEKYJSIpHOM — OMOJIOTHH.
Tpanckpunums. Tpaunciasuus. Myranuu. [Ipaktudeckas padorta «['eH — HHCTPYKIHS TI0
cOopke KJIeTKH (Ha Oucepe wiaM KOHCTpyKTope)». IlpakTudeckas pabora «Myraius Ha
OyrepOpose (000t 00BEKT U3 MpeabIAyIlIed padoThl, TAE HU3MEHEHHWE WHCTPYKIIHUH
NpUBEIET K U3MEHEHHUIO BHEIIHETO BUAA O0BEKTA).

DOddexT OyTBUIOYHOTO TOPJIbIINIKA M TeHEeTHYeCcKoe pazHooOpasue. UTo Takoe
reH0aHk? 3ayeM COXpaHITh N€HETUYECKHUE pecypchl pacTteHui? OCHOBHBIE CIOCOOBI
COXpaHEHHUS TeHETHYECKMX PECYpCOB pacTeHuii (eX Situ u in situ).

3nauenne pabor H.M. BaBunoBa. 3akOH TOMOJOTMYECKUX pPAI0B. LleHTpHI
MPOUCXOXKAEHUST KynbTypHbIX pacteHuid H.M. BasumoBa u IL.M. JXXykosckoro.
[IpakTrueckas padota mo rpynmnam «OTKy/a Ha HAITUX CTOJIaX (GPYKTHI/OBOIIH/3TaKM.

OcHoBHBIE MeTonbl ceneknuu. [ uOpuamsanusa. Dopmbl oTOOpa. OCHOBHBIC
HAIPABJICHHS CEJICKINH: YIyUYIIeHHEe YPOKAWHOCTH, YCTOMYMBOCTH K OMOTHYECKUM W
abuotnueckuM (pakropam. IIpaktuueckas padora «BosipanuBaem ropox. Kak mposectu
CKpEILMBAHUE Yy TOPOXay.

Ecte 1nu xu3Hp B mnpoOupke? bHOTeXHONOTHA KyJIbTYPHBIX PACTEHHUI.

UccnenoBatenbckass pabota «BelpamuBaHue pacTeHUW B NOpoOUpKE» (MOXKHO



BOCIIOJIb30BATbCS  PE3YJbTaTaAMU NPEABIAYIIUX JOKCIIEPUMEHTOB II0 COCTABICHUIO
MUATATEIbHBIX PACTBOPOB JJISI PACTCHHUI).

Kak  dyemoBex  moxeT  momuduiupoBaTh  pacteHusi?  ['enermueckoe
penaktupoBanue. COBpPEMEHHBIE  TOAXOIbBl W JOCTHKEHUS  T€HETHYECKOTO
penaktupoBanus pacteHui. [Ipaktuyeckas padbora «I'eHOMHBIE HOKHUIIBI

(MomenupoBanue padbotsl cuctembl CRISP-Cas).

7. Pacmumenshasn npooykyus. (8 uacoe)
Hanzemubie u moa3zeMHbie opraHbl pacteHuid. [lober u BUIOM3MEHEHHBIN MoOer
pactenuil. CriocoObl pa3MHOKEHHUS PACTEHUH.

[lonsiTue o0 KayecTBe MNPOAYKTOB mnuTaHus. [IpoOnemMbl KOHKYpEeHIMH
OTEYECTBEHHBIX NMPOAYKTOB NUTAHUS C UMIIOPTHBIMU. JIOTUCTHKA TOCTaBKU U CPEACTBA
coxpaHeHus: npoaykroB nutaHus. [Ipakrtuueckas pabora «lIpemenbHo nomycTumbie
koHuentpauuu (I1IJIK) u meroasl koHTpossi 6€30MACHOCTH PACTUTENbHBIX MPOJAYKTOB
UTAHUS.

Mukpo3eneHs: noJae3HOCTh U TexHosorus. MccnenoBatenbckas padora «OLeHka

KadecTBa BBIPANEHHOW MUKPO3EJIeHN» (JT1MO0 CBOSI, THOO M3 Mara3mHa).

XUMUYECKHIA aHam3 POAYKIINH. OCHOBBI CHIEKTPOPOTOMETPHUH.
[Torentmometpusi. Xpomartorpadus. [Ipaktndeckas padora «MeToabl OIIEHKH KadecTBa
PacCTUTEIHPHON TPOAYKIIMU: XpaHEHHWE M COXPAHHOCTh TMHTATEIbHBIX BEMIECTBY» (IO
JIOCTYITHOMY O0OpYIOBaHUIO).

UccnenoBarensckas padora «OmnpeneneHue BuramuHa C METOAOM OOpaTHOIO

TUTPOBAHUS B TUIOJIaX HA Pa3HOM CpPOKE (CIoco0e) XpaHSHHS».

Monyab «buorexnosnorus» 7-8 kiaccol (68 yacon)

1. Buomexnonozus (4 uaca)

[TonssiTHe OWOTEXHOJIOTHMH. 3adeM UYeJOBEKYy OHOTEXHOJIOTHH, B 4YeM HX
NMPEUMYIIECTBO  Tepell  XUMHYECKUM  CHUHTe30M.  OCHOBHBIE  OMOOOBEKTHI
OMOTEXHOJIOTHH: TPOMBIIIUICHHBIE MHKPOOPTaHU3MBbI, KJICTKM W TKaHU pPACTCHUH,
JKUBOTHBIX U 4YeJIOBeKa, Oumokatanmuzatopbl. IIpaktudeckas pabora «lIpumepsl
MPUMEHEHHS OMOJIOTHUECKUX O0BEKTOB B TBOCH KU3HM.

Colppe 111 OMOCHMHTE3a U OILIEHKAa €ro OMOoJIOrM4eckod 1eHHOCTH. OCHOBHBIE
HUCTOYHUKH Yyryiepona, a3ora, ¢docdopa, mukposnemeHtoB. HccimenoBaHne HOBBIX
HMCTOYHUKOB CHIPhs (BKJIIOYAsl BOMPOCHI €0 Mpe/IBapUTEIIbHOM 00pabOTKH), pa3paboTka



HOBBIX IMHTATCIBHBIX CPCA, B TOM YHCJIC BKIHOYAIOIIHUX 6I/IOCTI/IMYJ'IHTOpI)I n Apyrue
QJICMCHTHI YIIPABJIICHUA W OIITUMHU3AIUU IIPOLIECCOB OMOCHHTE3A. MCTOI[I:I OIITUMH3alINU
IMUTATCIbHBIX CPC.

2. Mukpoouonozus (12 uacos)

[lonoxeHne mNpPOKAPUOTOB B CHCTEME oOpraHudeckoro mwupa. CrpoeHue
OakTepuanbHo KieTku. Knaccudukamnus 6axrepuit. Mopdonorus 6akrepuii. IIpocTsie
U CIOXKHBIE METOJAbl OKpallMBaHuUg Oakrepuil. dusnonorusi OakTepuil: NUTAHUE,
JbIXaHUE, POCT U Pa3MHOXKEHHE. 3HAKOMCTBO C JOMEHOM Apxeu (3KCTpeMO(UIBbHOCTD,
ocobeHHocTH cTpoeHus kieTku). JlaboparopHas pabora «DukcupoBaHHbIE MpenapaThl
Oaktepuil. Omnpenenenre ¢GOpMbI NPEIJIOKEHHBIX  KYJIbTYp MHKPOOPTraHW3MOB,
UCIIONB3Yd NpPOCTOM Meron okpacku» JlaboparopHas pabora «OnpeneneHue Tuma
KJIETOYHOM CTEHKM METOJIOM OKpaliuBaHus 1o ['pamy» (Mpu HaIHMYUKU PEAKTHUBOB).

MosouyHokucinoe u crnuptoBoe Opoxenue. dororpodHbie U XeMOTpodHBIE
Oaktepun. KuHeTnmueckoe  omucaHume — mpolecca  pocTa  MHUKPOOPTaHU3MOB.
OKCHOHEHIIMANIbHAasg ~ MoOJenb  pocTa. KuHeTtmka  rubend  MHUKPOOPTraHU3MOB.
JlaGoparopnas padota «IIpuroroBieHre MPUKU3HEHHBIX MPENapaTOB MOJIOYHOKHUCIBIX
OakTepuiiy.

[laTorennsie 6akTepuu. YymMHas majaoyka U yepHasi CMEpTh, OOTYJIU3M, CTOJIOHSIK,
Tyoepkyies. Uctopus 60pb0bI ¢ OakTepuanbHbIMU HHPeknusaMu. JlaboparopHas padota
«IToceB cmbiBa ¢ pyk Ha damku [lerpu». JlaGopatopHas pabora «Beinenenune ducToi
KyJIbTypbl Oaktepuwii. MeTon pas3BeneHMid. MeTon  HMCTOMIAIOIIETO  IITPHXay.
JlaGoparopHass pabora «Mopdomorndeckas XapaKTepUCTHKA BBIJICICHHOW YHCTOU
KyJbTYPBI: XapaKTEPUCTHKA KOJOHHUH, (popMa OaKTepHil, TUI KIIETOYHON CTEHKH.

Boiina GeckoHeyHOCTH: aHTHOMOTUKHM TIPOTUB OakTepuil. MexaHU3Mbl eHCTBUN
aHTUOMOTUKOB. MEXKJIEeTOUHas KOMMyHuKanus Oakrtepuit. UYyBcTBO KBOpyMa.
Jlabopatopnast pabora «CpaBHEHHE pPOCTa MHUKPOOPTaHM3MOB Ha dHamike 0e3 u C
noOaBneHnss aHTHOMOTHUKOBY MccmenoBatensckas pabora «llonck MHKpOOpraHU3MOB
00JagaroNMX aHTATOHUCTUYECKONH aKTHBHOCTHIOY.

[Ipumenenue OaxTepuii denoBekoM. KuHeTHYeckoe ommcaHne OWOCHHTE3a
MPOAYKTOB MHUKPOOpPraHu3Mamu. bakrepuu, KOTOpble MOTYT pazjaraTh IUIACTHK.
UccnenoBaTtenbckas padbota «BpigeneHrne MOJOYHOKHUCBIX OaKTepHil, UCCIIeIOBAaHUE HX

AKTHUBHOCTH».



Mukpooprauu3mMbl B~ arpoOMOTEXHOJIOTUU.  VICKyCcCTBEHHBIE — accolUaliu
pacteHuii ¢ mMukpoopranuzMamu. MccienoBatensckas pabora «Bwinenenue Oaxrepuid

IIOJIE3HBIX I PACTCHUN.

3. Jykapuomuueckue opzanuzmvl 6 GUOMeExXHOI02UU (N1eCHesble ZPuobl,
oposcrcu, 6ooopocau) (12 yacos)

[InecHeBbie rpuOBI MPOIYILIEHTHI OMOJOTUUECKH aKTUBHBIX BEILIECTB.
OO6mast xapakTepuCTHKa ApOAcKel caxapoMmuieToB. McTopuss MCHOIb30BaHUS

TPOXOKEN B TPAAUIIMOHHOW OMOTEXHOJIOTUU. TEeXHOIOTUHU BUHOIETUS U XJIeOOTeUeHUs,
CIIeUAIM3UPOBAHHBIE packl Apoxcked. Metabonusm apoxokeil. Peakius cnupToBOro
opoxenusi. Jlabopatopnasi padorta «lloacuer kieTok npoxkeid B kamepe [opseBay.
JlaGopatopnas pabora «OOHapyXeHHE MPOAYKTOB CIUPTOBOTO OPOKEHHS: 3TUIOBOTO
CriUpTa M YrieKucioro rasza». llodydeHue BTOPUYHBIX META0OJUTOB B JIPOXKIKAX.
JIpoXoKK Kak MPpOayLeHThl OuoTOTUINB. [ToyueHne neneBbix 0EIKOB B APOKKAX.

OcoOEHHOCTH BEre€TaTUBHOTO M IOJOBOTO PA3MHOXEHUS Y JNPOXOKEH, 3HAUCHUE
U3YUYEHUs MHUTO3a W IIUTOKMHE3a [JIs ONTHUMH3aLMHU IPOLECCOB KYIbTUBHPOBAHUS
JIPOACGKEBBIX MITAMMOB, IOHUMAHUS MPUYUH MMATOT€HHOCTHU JIPOXKIKEH U rpuOOB, MOUCKa
MulleHel  QyHrMIMIoB ¢ pa3pabOTKU  HOBBIX JIEKAPCTBEHHBIX  IpEnapaTosB.
JlaGopatopHass pabota «HaOmiomeHue  pa3sMHOXKEHUS — APOAOKEBBIX  KIETOKY.
[Ipaktuueckas pabora «llomyuenue TBopora u kedupa Ha OCHOBE MOJOYHOKHUCIBIX
Oakrepuit». I[lpaktuyeckas pabora «OCHOBHBIE BHIBI KBaca M HMX XapaKTEPUCTUKA
«IpoxxKu U MOJIOUHOKHCIIbIE OaKTepUH, MPUMEHSEMbIE [JIi TPOU3BOACTBA KBAcCay.
[Ipaktuueckas pabora «CpaBHUTEIbHBIA aHAIM3 PA3BUTHS JNPOXOKEH B a’pOOHBIX H
aHadpOOHBIX ycnoBusx». [Ipaktuyeckass pabora «MeTonbl OIEHKH CBOWCTB
XJIeOomeKapHbIX JIpoxked. OCOOEHHOCTH TPUMEHEHHS MPECCOBAHHBIX, CYIIEHBIX H
WHCTAaHTHBIX Apoxokei». MccnenoBarensckas paborta «BrusHue QU3MKO-XUMUYECKUX
($akTOpOB Ha KadyeCcTBO OMOTEXHOJOTUYECKOW MPOAYKIMHU (KBac, kKedup, Cwip, XiIed u
Tp.)».

Bogopocnu — mepcrneKTUBHBIN OOBEKT I MPOU3BOJCTBA OElKa W YIIIEBOIOB.
buorexHonoruueckue MeToAbl OYMCTKU TBEPHABIX, KUJIKUX OTXOJOB U Tra3000pa3HbIX

oTX0A0B Tpou3BoJAcTB. CTouHble BOJABI. CXeMbl OYUCTKH. BHOGUIBTPBI, a’3pOTEHKH,



METAHTEHKH, OKCHUTEHKM. AKTUBHBIM WJI WM BXOIAIIME B HEr0 MHUKPOOPTaHU3MBI.
Hcnonb3oBaHue BOJOPOCIEN B OUUCTKE CTOYHBIX BoA. MccnenoBaTenbekas padbora

«Brusiaue pusuko-xumudeckux hakropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungopmayusn (8 uacoe)
HacnenctBeHHOCTh U UBMEHYMBOCTh — OCHOBHBIE CBOWCTBA YKMBBIX OPTraHU3MOB.
N3menunBocth. Buawsl m3menunBocth. [IpakTuyeckas pabora «MoaudukanmoHHas

W3MEHYUBOCTD (JIUCThS, UTOJIKU C OJHOTO JCPEBa)».

I'en — MarepuanbHbIi HOCHUTENIb HACIEICTBEHHOCTH M  HW3MEHYMBOCTH.
HyxiiennoBble kucnotsl. JIokanu3anus reéHETHYECKOro mMarepuana B KieTke. JleneHue
kiaetok. Permmmkaums  JIHK.  OcHoBHass  jgormMa  MOJEKYJSIpHOM — OMOJIOTHH.
Tpanckpunuus. Tpancnsauus. Myranuu. [Ipaktuyeckast padora «['eH — HHCTpYKLHUS 110
cOopke KJIeTKH (Ha Oucepe miaM KOHCTpyKTope)». IlpakTuueckas pabora «Myraius Ha
OyrepOpose (000N OOBEKT W3 MPEenbIAylIe padoThl, IJe W3MEHEHUE HHCTPYKIIMU

MpUBCACT K KBMCHCHHUIO BHCIIHCTO BUAA O6'I)CKTa)».

5. Bupyconozus. (6 uacoe)

[TonoxeHne BUPYCOB B CUCTEME OpraHudeckoro Mupa. CTpyKTypa U XUMUYECKUN
cocraB BupycoB. Kiaccudukamus BupycoB. Penponykimusi Bupycon. IIpocmotp
JOKYMEHTAJILHOTO (hUIbMa O BUPYCax.

Bupych! - Bo30yauTenn nHGEKIMOHHbIX 00e3Hei. OHKOBUpYCHL. bakTepuodaru:
CTPOCHHE, CBOWCTBa, npuMeHeHue. IlpakTudeckas pabora. «MeTom pas3BeACHUI»
[Ipaktrueckas pabora. «TutpoBanue OaktepuodaroBy. buomoruyeckue MeTOIbI

00pBOBI ¢ BUPYCAMH.

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

OcHoBBI TeHHOW uHXeHepuu. Bekrtopa. Cnermuduueckue GpepMeHTH OaKTEpUU.
[Ipaktnueckass pabora «DHIOHYKIIEa3bl pPEeCTpUKUUU (paboTa C HYKICOTUIHBIMU
MOCJIeI0BATENILHOCTSIMU Ha Oymare)y.

buorexHonorun npoayKiuu O€IKOB B OaKTEpUaNbHBIX KylbTypax. JJocTuxeHus
T€HHOUN MHXEHEPUU U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrtema alaiTHBHOTO UIMMYHHUTETa OaKTEpUN U apXeH.
[MpakTrueckas pabora «['ennsle HoxHUIBI - CRISPR/Cas (MomenmupoBanue Ha
Oymare)»



I'MO. Metons! nonyuenuss 'MO. Urpa-nuckyccus «Beiurpaii rpaHT Ha CO31aHUE
I'MOw.

7. Buomexnonozuu 6 ycusommnogoocmee (8 uacos)

JlomecTUKausi OCHOBHBIE JOMAIIIHUE >KUBOTHBIC,; COBPEMEHHBIE HKCIIEPUMEHTAX
M0 TOMECTUKALMHU KUBOTHBIX (JIUCULA, HOPKA U JIp. — SKCIIEPUMEHThHI HaAYYHON IIKOJIbI
akagemuka benseBa). Jluckyccus «/lomecTukanus, Bce M pacTeHUss U KUBOTHBIE,
KOTOpbIE JKMBYT PSJAOM C YEJIOBEKOM KM OJOMAIIHUBAIOTCSA? MOXHO JIM CUHUTAThH
TapakaHa 0JIOMAlTHEHHBIM >KUBOTHBIM 7).

CoBpeMeHHBbIE METOABl B JKMBOTHOBOJCTBE: TpaHCIUIAHTAIlUs SMOpPHUOHOB,
XUMEpHbIE  KUBOTHbIE, KJOHHpoBaHue. [Ipaktuueckas pabora  «MeTtoauka
KJIOHMpPOBaHUsA (MOJIEIMpOBaHUE Ha Oymare).

OcHoOBHbBIE 0O0JIE3HUW KUBOTHBIX M POJIb MATOTEHHBIX MHUKPOOPTaHU3MOB U
Napa3uToOB B pa3BUTUM 3a00JIEBaHMI JOMAITHUX KUBOTHBIX U OCHOBHBIX Mepax 00phObI
C HUMU; POJIb TMOJIC3HBIX MUKPOCUMOUOHTOB B OpPraHU3Me >KUBOTHBIX. [losioxkuTensHoe
U 1obouyHOEe (OTPHUIIATENIPHOE) BO3JACHCTBUM AHTHOMOTHMKOB Ha OpPraHU3M B XOJIe
JIEYCHUsT KUBOTHBIX; II€IM W 3aJauyd BETEPUHAPUHU. DBHOTEXHOJOTHS KOPMOBBIX
npenapaTtoB. [lpaktuueckas pabora «CocTaBiieHHE palliOHAa TUTAaHHUS >XUBOTHOTO,
pacyeT pacxoJloB Ha cojepkaHue». MccrmemoBarenbckas padota «OlleHKa KadecTBa
MOJIOYHOM TIPOTYKITUI.

8. buomexnonozuu ¢ pacmenuesoocmee (10 uacoe)

OcHoBHble MeTonbl ceneknuu. [ubpuauzanus. Popmbl oTO0pa. OCHOBHEIE
HaIpaBJICHUs CEJIEKLMH: YIYYIIEHHE YPOKAaWHOCTH, YCTOMYMBOCTH K OMOTHYECKUM H
abuotnyeckuM (axktopam. [IpakTudeckas padorta «BreipamuBaem ropox. Kak mposectu
CKpPEIIMBAHUE Y TOPOXA».

OCHOBHBIC TOJAXOJbI CENEKIIMM U OWOTEXHOJOTUHU KYyJIbTYPHBIX PACTCHHH,
['ubpuanzanus, otnaneHHas THOPUAM3AIMSA, WCKYCCTBEHHBI OTOOp, TeTEepO3ucC,
TpaHcpopMalus, MyTareHe3, T€HETHUECKOe peAakTupoBaHue). McTtopus cenekinuu B
Poccum 1 Mmupe, uctopust pasBUTHSL BAXXHEUIIIMX COPTOB KYJIbTYPHBIX PACTEHUM.

Kaxk genoBex mokeT MoaudunmupoBaTh pacteHus1? ['eHHas WHXCHEPUS PACTCHHIA:
UTto Takoe reHeTMYecKas WHXKEHEpHUs pacTeHUuM. TpaHCreHHble pacTeHUs. MeTonbl
MOJIYYEHMUS. O6pazoBanre  omyxojiedl y  pacTeHUM. Arpo0OakTepuanbHas

tpanchopmamms:  Ti-masmunel.  Tenst T-JIHK. MonekynspHO-TeHETHYECKHE



MeXaHU3Mbl TpaHcpopMauuu. I'eneTnyeckoe peaaktupoBanue. CoBpeMEHHbIE MOIXO0 bl
U JOCTWKEHUS TeHETHYECKOro penakThupoBaHusi pactenuil. [Ipaktuueckas pabota
«["eHOMHBIC HOKHHUIIBI (MOIeIMpoBanue padoThl cucteMbl CRISP-Cas).

EcTb 1 u3Hb B IpoOUpKe? BUOTEXHONOT U KYIbTYPHBIX PACTEHUH.
UccnenoBarensckast pabota «BeIpamuBanue pacTeHUd B mpoOupke (MOXKHO
BOCIIOJIB30BATBCS  PE3YyJIbTATAMU MPEABIAYIIMX HKCIEPUMEHTOB II0 COCTaBIICHUIO

MUTATENIbHBIX PACTBOPOB JJIsI PACTECHUI )».

Moayab «MoseKyasipHble OCHOBBI GU3MOJI0THU M (papMaKoJIorum» 9 Kiace
(68 uacoB)

1. @u3uonozuueckas xumus. (20 uacos)

Beenenue. buorennsie snementsl: opraorensl: O, C, N, H. AxtuBnbie popmbl
KHCTIOPO/1a, UX TOJy4YeHHEe, HEeUTpan3aiusi.

MakpodsJeMEeHThI: MPOIEHT COACPKaHUS B OpPraHU3ME, BBIMOJMHsAEMAas (DyHKIUS,
cojiepkaHne B Mpoaykrax mnutanus. Ca2+ - cBs3bIBaromue OCJIKH, JCMOHUPOBAHUE
KaJIbLIMSI, PETYJSILMS YPOBHS KaJbLIUsl B OpraHu3Me: TOpMOHBI noyek. Mg — ctpoenue
xJiopoduiia, ero akTUBAIMs COJTHEUYHON YHEpTUeH.

MUKpO3JIeMEHTBI: B KaKUX MOJIEKYJIaX COJEpkKaTcs, BBINONHsIeMas (yHKIHUA,
cojepKaHue B MpoaykTax nutaHus. llociencTBusi nepeo3upoBKM MUKPOIJIEMEHTAMMU.
Fe — ycBauBaeMble THUIIBI COECIMHEHUN Kene3a. ['eMonpoTenHbl, Te€MOLMAaHUH,
muToxpoMbl. CU — yCBOEHHE W TPAHCIOPT Meau. benku, coaepKamue Meab.
[Tatonornueckue cuHaApoMbl MeHKe 1 BuibcoHna, cBS3aHHBIE ¢ META0OIU3MOM MEIH.

Tokcuunbie sneMeHThl llepuoanueckord cuctemsl sl OpraHusma. BiusiHue
HEJIOCTAaTKa MaKpO U MUKPORJIIEMEHTOB Ha JKUBbIE OPTaHU3MBI.

UccnenoBarensckass ~ pabora  «KommuecTBeHHass ~ OIEHKA  COJAEpIKAHUS
MHUKPO3JIEMEHTOB WJIM BATAMUHOB B TUIIEBBIX MPOTYKTAX)

XKupsl. 3aboseBaHusl YeTOBEKA, CBSI3aHHBIE C HAPYUIEHUSAMH KUPOBOrO OOMEHa.
JucnunuaemMun.

VYrneBoasl. 3abosieBaHUSI 4YETOBEKAa, CBS3aHHbIE C HAPYUIEHUSMH YTIE€BOJHOIO
obmena. CaxapHblil Aualer.

benku. Ctpoenue. 3aboneBaHusl YeEJIOBEKa, CBS3aHHbIE C HAPYIICHUSIMU

oenkoBoro oOmena. DyHkuuu OenkoB. DepmeHThl. Mexanusm aeiictBus. Kiaccsl



dbepmentatuBHbiX peakuuid. Kodepmenrtsl. Ilpaktuueckoe 3ansatue «KauecTBeHHBIE
peaKkiuu Ha OpraHW4YecKue MoJIeKyusDy. IIpakTnueckoe 3anATHE «/[eHaTypanus
oenkoBy» [IpakTuueckoe 3anarue «M3yueHne akTUBHOCTH aMuUIa3bh».

ButamuHbl )KHpOpacTBOpUMBIE, BOAOPACTBOPUMBIE. [IpeBpalieHre BUTAMUHOB B
akTUBHbBIE (HOPMBI KOPEPMEHTOB. ABUTAMUHO3BI.

OCHOBHBIE THUIIBI META0OIMYECKUX peakuuil. buosHepreTnueckue MpoIEeCCHhI.
I'mukonu3. Hukn KpeGca. Llens nmepeHoca 31aeKTpoHOB. OKHUCIEHHUE KUPHBIX KHUCIOT.
Karabanuzm amuHokucinot. I'miokoneorene3. CHHTE3 YIJIeBOJOB, OEIKOB, >KHUPOB.
Merabonutuueckue 3aboneBanusi. Ilpaktuueckoe 3ansatue «Pemenue 3amay  Ha
HHEPreTUYeCKuii 0OMEH.

Knerka. [Tonsitue memOpansl. @yHKIIMU MeMOpaH. Buabl TpaHcnopTa B KIETKY.
MeMOpanHbie OpraHoujibl. 3a0oJjieBaHMsI CBA3aHHBIE C HapyluleHHEM paboThl
MEMOpaHHBIX OpraHeily, OOJE3HH HAKOIUIEHHUS. THUIBI KOHTAaKTOB MEXIY KJIETKaMH.
3HaueHUE MEKKIETOYHOM KOMMYHHUKAIIMU ISl 3J0pOBbsA opranusma. lIpakruueckoe
3aHsTHE «/Mmanu3 (kierouka Tpayoe)y.

Anpo. YpoBHM  yNakOBKH  XpOMaTHHA.  XPOMOCOMHBIE  TEPPUTOPHMU.

HemeMOpanHbie OpraHoubl.

2. Monexkynapnas ouonozus. (20 uacos)

OcCHOBHBIEC BEXU PA3BUTHS MOJICKYJISIPHONU OMOJIOTHH.

Hyxnennossie kucnotsel. OCHOBHBIC MPUHIIUIBI cTpoeHus. [IpakTrueckas pabora
«Beieneane JIHK u3 OGanana». Ilpaktuueckas pabora «Mopens JIHK-opuramm.
[Ipaktuueckas pabota «Ompenenenue kadectBa mnpemnapatoB JHK ¢ momombio
cnexkrpodoroMeTpun» (IpU HATUYUU 000PYTOBAHU).

MatpuuHble CUHTE3bI. Perummkanuss — OCHOBa KJIETOYHOrO AefieHud. [IpuHIUNbI
perummkaruu. [Ipaktudeckas pabora «PernkaTnBHas MamHa (UTpa-a1eMOHCTPALIHS )».
[Tpaktrueckas padora «I1LP (Mmomens ammnudukamms Ha Oymare)y.

Myrtanuu. Yto Bei3biBaeT usMenenus B crpoennu JAHK. [TpuHnmne! penapanumu.

Tpanckpunuus. [Ipaktuueckas padora «Cuna mpoMoTOpay.

I'enetnueckuit kon. Ilpaktuueckas pabota «PemieHue 3aady Ha Te€HETUYECKUM

koq» Tpancisius. [Ipaktudeckast padora « Do IuHT OEITKOBY.



Opranuszaiusi reHoMa BHPYCOB [IpOTHBOBHPYCHBIE CpEACTBA, MEXaHU3MBI HX
JEUCTBUS.

Opranuszaiusi  TeHoMa  OakTepudi  AHTHOAKTepUaIbHBIC npernaparsbl.
HccnenoBatenbckas padboTa «PacnpocTpaHeHrne aHTHOMOTUKOPE3UCTESHTHBIX OaKTEPHii»

Opranuszaiysi TeHOMa JyKapuoT ['eHOMHOe pemakTupoBanue. IIpakThueckas
pabota «PaboTa B COBpEeMEHHBIX T'€HETHYECKUX Oa3ax maHHbIX. [Ipoemenue In silico

aHajn3a NOCIeA0BATCILHOCTECH ITCHOBY.

3. @apmaxonozus (28 uacos)

[Tonsitue o nexapcTBax. [IpUHIUIIBI MOAX0a K MOUCKY HOBBIX JICKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero meroabl. MccrienoBarenbckas paboTa «IKCHEPUMEHTHI 10
OTIPEJICIICHUIO TOKCUYHOCTH BEIIECTB HA aPTEMUJIHSIX).

[Tyt BBeaeHus JIC. dapmakoKMHETHKA JICKAPCTBEHHBIX BelleCTB. BcackiBaHue
(abcopbrst)  nexkapctB.  OCHOBHBIE ~ MEXaHM3MBbl  BCachiBaHUS.  TpaHCHOpPT
JICKapCTBEHHBIX BemiecTB. I'eHbl M Oenku mepBoil ¢a3el OuoTpanchopmaruu. IlyTn
BBIBEJICHUS JIEKAPCTB U3 OpPraHM3Ma. JKCKpenus U duMuHaIms. ['eHbl u 0enku BTopoi
¢dazwl 6uotpancopmaruu. Gapmakogunamuka. ['maBHoe U M0OOYHOE, PE3OPOTUBHOE U
MECTHOE, TIPSIMOE, HETIPsIMOe U pedIEKTOpHOE IEHCTBHE.

BI/I,ZII)I BSaHMOﬂeﬁCTBHH JICKApCTB. CI/IHepFI/ISM U aHTaroHu3m IIpu COBMCCTHOM
I[GﬁCTBHPI JICKApCTBCHHLIX BCIICCTB, UX PASHOBUIHOCTH.

TpancmeMOpaHHBIN CUTHAIUHT. THUMBI KJIETOYHBIX penenTopoB. MeMmOpaHHBIC:
MOHHBIE KaHaJbl, KaTAIMTUYECKUE U CONpsbKeHHble ¢ G-Oenkamu; BHYTPUKIIECTOUYHBIE:
IUTOIUIA3MATUYECKUE U JIEPHBIE. MexaHu3Mbl JUTaHd-pelenTOPHOTO
B3auMojielicTBusl. CeleKTUBHOCTh (M30MPATETbHOCTH) JNEHUCTBUSA, CBS3b «XUMUYECKAS
CTpYKTypa — (hapMakoJIorndecKasi akTHBHOCTh BEIIECTBY.

PapMaKOIOTHUYECKOW MOAYJISIUA CHHANTUYECKOM XOJIMHEPrUYECKOM Iepeaadd.
MonekynspHblii ~ MEXaHWU3M  JeWcTBUS W (papMakoJOTWYeCKHe  CBOWCTBA
Mx0auHOOIO0KATOPOB, raHTJIn00JI0KATOPOB 151 Kypapemnoao0HbIX CPEACTB.
dapMaKoJIOTHYECKasi  PEeryysiius  aKTUBHOCTHM  QAPEHEPrHYeCKOro  CHUHarca.
AJpPEeHOMUMETHKH, aJpEeHOOIIOKATOPHI, CHUMIATONMUTUKH. [IpakThdeckass pabora
«BnusiHKMe aapeHalnHa Ha CEp/I€UHbIE COKpaIEHUs (MPOrpaMMHOE 00€CTICUEHUE ).

MonekynsipHass (papMakoJOTHsl aHTUAJUIEPTHUYECKUX CpeAcTB. ['mcraMHHOBBIE

pELEeNTOphl: THUIIBI, MOJEKYJspHas opranuzauus. Crtaduin3aTopbl MeMOpaH TY4YHBIX



KIJICTOK: MOJ'ICKy.]'IinHBIﬁ MCXaHHM3M I[GﬁCTBHH, 0COOEHHOCTH KIIMHUYCCKOTI'O
IMMPUMCHCHUS, TOYKH ITPHUIIOKCHUS I[eﬁCTBHH I/IHFI/I6I/ITOpOB JIMIIAAHBIX MCONATOPOB.

MexaHu3M JIE€UCTBUSA M NPUMEHEHHE IPENAPATOB, CTUMYJIHMPYIOIIMX IPOLECCHI
MMMyHHTETA. DPapMakoJIOTHUECKass XapaKTEepUCTHUKA WHTEPJICUKUHOB: IIOJIy4YEHHE,
MEXaHU3M JeUcTBUs, npuMeHeHrne. OCHOBBI MaTO(GU3UOIOTHH OCTPO(PA30BOr0 OTBETA,
MeIuanus  BOCHAJIEHUS. MOJEKyJIsIpHbIA  MEXaHW3M  NIPOTHBOBOCIAJIUTEIBHOIO
JNENCTBHS TIIFOKOKOPTUKOCTEPOUIOB, HECTEPOUIHBIX IPOTUBOBOCIIAIUTENIBHBIX CPEACTB.
[Ipaktuueckas padota «l'ucToI0rMYECKUE MpenapaTbl UMMYHHOU CUCTEMBI».

[lonsiTHE O HapKO3€ M HAPKO3HBIX IpenapaTax. KileTouHbI U HEPBHBIM HApKO3.
@apmMaKoJOTHUECKasi XapaKTEepUCTHUKA OTIEIbHBIX TPYINI HAPKO3HBIX CPEJCTB.
[locnenoBaTenbHOCTh JACMCTBUS Ha IEHTpalibHyI0 cucTeMmy. llpakTuueckas pabota
«I'ucronornyeckue npenapaTbl HEPBHOM CUCTEMBDY.

dusnonornueckud coH; ¢a3el cHa. Buaesl Hapymenudn cHa I[lonstue o
MEIMKaMEHTO3HOM CHE U CHOTBOPHBIX Ipernaparax (TMIMHOTHKAX).

MonekynsipHble acnekTbl Houuuenuuu.  OnuaTHbIE PEUenToOpbl, WX THUIIBI.
OHKedanuHbl U SHAOPGUHBI - SHIOTEHHBIE JTUTaH bl OMMATHBIX PEIIEITOPOB.

AHTUTICUXOTUYECKOE JEHCTBUE, BIUSHHE HAa (QYHKIUIO SKCTparMpamMuIHON
CUCTEMBI, SMOLIMOHAIBHYIO c(epy, PBOTHBINA IIEHTP, apTEepUANbHOE AABJICHHUE, IIEHTP
TEpMOpEryJsiiui. MoeKyIsspHble MEXaHU3MbI JEUCTBUS HEHUPOJIEIITUKOB, BIUSHUE HA
no(gaMUHOBBIC, CEPOTOHUHOBBIE, aIPEHO- U THCTAMHHOBBIE PEIIENTOPHI, UX JICHCTBUE Ha
KJICTOYHBIE MeMOpaHbl, Ha JNETIOHUPOBAHUE TKaHEBBIX MOHOAaMHUHOB.
[ToreHnman3aBuCUMbIE HATPUEBBIC KaHalbl KAaK MUIIEHU JEUCTBUS MECTHBIX
aHecteTukoB. CriocoObl MHTMOMPOBAHUS MOTEHIMAI-3aBUCUMBIX HATPUEBBIX KaHAaJOB
MecTHbIMU aHecTteTukamu. [Ipaktuyeckas pabora «Kapra sxcnpeccnn 10paMUHOBBIX H
CEpOTOHMHOBBIX pELENTOPOB B Mo3re Mblmeil». MccnenoBaTtenbckass pabota
«[loBenenueckne Ttectsl Ha pbiOkax Danio rario. Cerio-TeMHass Kamepay.
HcciienoBarennckas padbota «IloBeneHdeckne TecThl Ha ppiOkax Danio rario. OTkpeiToe
nosne». HccnemoBarensckas pabora «IloBemendeckue tecThl Ha pbiOkax Danio rario.

CraiiHO€E OBEEHUEY.



Moayab «MoseKyJasipHbIe OCHOBBI ceseKuum» 9 kiacc (68 yaca)

1. Monexynapunas 6uonozus. (20 uacos)

OCHOBHBIE BEXH Pa3BUTHUSI MOJICKYJISIPHOU OMOJIOTHUH.

HyxkneunoBsie kucnotel. OCHOBHBIE MPUHITUIIBI cTpoeHus. [IpakTudeckast pabota
«Boigenenne JIHK u3 Oanana». Ilpaktuueckas pabora «Mopens JIHK-opurammy».
[Ipaktuueckas pabora «Ompenenenue kauectBa mnpenaparoB JHK ¢ momormrsio
cnekTpooroMeTpun» (IpU HATMYUU 000PYI0OBAHNUSA).

MartpuuHbie CUHTE3BI. Perummkanus — OCHOBa KJIETOYHOrO AelieHud. [IpuHIumbI
permukanuu. [Ipaktudeckas pabota «PernkaruBHas MaiimHa (Mrpa-I1eMOHCTPAIIHS ).
[Ipaktuueckas padota «I1LP (Mogens ammndukarus Ha Oymare)y.

Mytanuu. Yto BeI3bIBaeT u3meHnenus B crpoenuun JIHK. IIpunnuner penapamuu.

Tpanckpunuus. [Ipaktudeckas padota «Cuina mpomMoTopar.

I'enetnueckuii kon. Ilpaktuueckas pabora «PemieHue 3ajad Ha TEHETUYECKUN
koa» Tpancnsauus. [Ipaktuueckas padota « Do UHT OEITKOBY.

Opranuzanusi reHoMa BUPYCOB I[IpOTMBOBUPYCHBIE CpEICTBA, MEXAHU3MBI HUX
JIEHCTBUA.

Opranuzanus reHoMa OaxTepuit AnTHOaKTEpUATbHBIC IIpernaparsl.
UccnenoBarensckas pabota «PacnpocTpanenre aHTHOMOTUKOPE3UCTEHTHBIX OaKTEPUii»
Opranuzanus reHoMa 3ykapuoT ['eHoMHOe pemaktupoBanue. lIpakTudeckas paborta
«Pabota B COBpeMEHHBIX IeHeTHUYCCKUX 0a3ax maHHbBIX. [IpoBeacuwue In silico ananuza

HOCJ'IGI[OBaTeJ'II)HOCTGf;I I'CHOB».

2. MonexynapHule ochoswl cenemuku (20 uacos)

IIpenmer renetuku. KpaTkas wucTtopuss pa3BUTHUS  OPEACTABIECHUA O
HACJIEICTBEHHOCTH.

OT reHa K mpU3HaKy: Kak packpacuTh Kota. Yto takoe npusHak? [lyTe oT rena o
npuszHaka. Myrtamuu. Aunnenu. [eTepo3urorsl U TroMo3urotsl. J[OMHUHAHTHBIE U
peueccuBHble ayenu. PoneBas wurpa  «Autenun». HccienoBaTenbCKUMT  MPOEKT
MyTtareHHble (hakTOpHI.

I'ennl cTposiT opranu3M. BxiroueHue W BBIKIIOUYEHHE OOJBIIOr0 HAOOpa TeHOB.
Kak kneTku mMNOHMMAalOT, Kakue TE€HbI MTOJDKHBI pabortath. PomeBas urpa «Cynpba

KieTknwy». ['enbl-nepexmoyarenu. [IpakTudeckoe 3aganue « AJITOPUTMBI TS KIIETOK.



JluckpeTHOE HACIEIOBaHWE TMPU3HAKOB. 3aKOHbI MeEHENs: OAWH T€H - OJIUH
npu3Hak. Cxema CKpeniuBaHus. 3aKOH €IMHOOOpa3usi TUOPUI0B MEPBOTO MOKOJICHUS.
[IpakTuueckoe 3amanue «EnuHOOOpa3ue MEpBOro MOKOJICHUS». 3aKOH PACIICTUICHUS
NpU3HaKa BO BTOPOM mokoJieHuH. [Ipaktuueckoe 3amanue «PacuierieHue BO BTOPOM
nokoiaeHum». MccneqoBaTenbCKUi NPOEKT «3aKoHbl I'. MeHiens B SKCIIEpUMEHTE.

3akoHbl MeHens: HECKOJbKO T€HOB - HECKOJbKO MNpuU3HAKoB. JluruOpuaHoe
ckpemuBanue. HeszaBucumoe pacxoxiaeHue XpoMocom. IIpakTudeckoe 3amaHue
«Pemerka Ilenneray. CuemieHHOe HaclIeJOBaHUE.

B3aumopelictBue reHoB. AJuienbHOE U HeauienbHoe. [IpakTuueckoe 3aHaTue

«B3anmMoeicTBYS reHOB (MOJEIMPOBAHNE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY)»

Omnpenenenne nosna. [lonoBeie XxpoMocoMbl. CaMiibl U caMku. BinsiHue (paxktopos
OKpyXarollel cpeapl. XpOMOCOMHOE ompejaenaeHue 1moisa. I[lonoBble XpOMOCOMBI.
[Ipaktueckoe 3ananue «HacnenoBanue, cuemieHHoe ¢ nojom». IlpoGiema

}IOHOJ’IHPITGJII)HOIZ X-XpOMOCOMBI Y JKCHIIHUH. TpeXHBCTHBIC KOIIIKH.

3. Monekynaphnule ocnoswl cerekyuu (28 uacos)

I'enpl B nonymsauusix: BeIMKoe paBHoBecue. [lonynsamnus. YacToTsl BcTpeyaeMocTu
npu3HaKa U ayuiens. YpaBHeHue Xapau-BaitnOepra. [Ipakrudeckoe 3amanne «4acToThl
alsieneil, TeHOTHUNoB u  (QeHoTUNOB». lccrnenmoBaTenbckuid MPOEKT  «AHaIU3
F€HETHUYECKON CTPYKTYpPhI MOMYJISIIMK (HAa OCHOBE 3akoHa Xapau-Baiinbepra)y.

[Momynsiuuyu MEHSIOTCSA: YMCIEHHOCTh, MUTpAIUs U BeIOOp cympyra. dakTopsl,
KOTOpBIE BBIBOJAT TMOMYJSIUIO M3 paBHOBecus Xapnau-BainOGepra. UuciaeHHOCTH
nomynsiiuu. PoneBass wurpa «3ddext ocnoBatens». PoneBas wurpa  «Oddekr
OyThulOYHOTO TOpbIKa». [peiid renoB. Mytamuu. HecnyuaiiHoe ckpemiuBaHHe.
N3omsus.

[Tonymsiun MEHSIOTCS:  €CTECTBEHHBIM  OoTOOp.  MexaHu3M  JIeWCTBUS
ecTecTBEHHOTO oTOOopa. [IBmxkymuii otoop. PoneBas urpa « EctecTBeHHBIN 0TOOPY.

MonmudukannonHas W3MEHYHBOCTb. Cratuctuueckue 0COOEHHOCTH
Mo (UKAIIMOHHONW M3MEHUYMBOCTH. MccnmemoBarenbekue padboTel «MoaudukammoHHas
W3MEHYHMBOCTb PACTEHUN B IIPEJIEIaxX BAIIErO MECTA JKUTEIbCTBAY.

HaCHCI[OBaHI/Ie KOJIMYCCTBCHHLIX IIPHU3HAKOB. KonnuecTBeHHBIC IIPHU3HAKM.

CpenoBast u3aMeHUMBOCTh Tpu3Haka. Koadduiment Hacnenyemoctu npuszHaka. OTBeT



Ha OT60p. IIonck réHOB KOJMYECTBEHHBIX IIPHU3HAKOB. OI[HOHYKJICOTI/II[HBIG BapPHUAHTEI

reHoB. JIHK-uun. [TomHOreHOMHBIN aHaIU3 acCOIUAIUMI.

«Ombl» Han reHoMoM. IloctreHoMHas spa. OOpaTHast reHeTuka. «OMHKCHBIE»
uccnenoBanus. [Iporeom, Metabonom. [IpakTudyeckoe 3aganue « ATpOHOMBD.

JlomecTukaiusi U LEHTPbl T€HETUYECKOro pa3zHooOpaszus. Iloucku pacteHuit ¢
«XOPOILIUMMY TPU3HAKAMHU JUIsl dYesoBeKa. LIeHTpbl T'eHeTHYecKOoro pa3HooOpas3usl.
Huxomnait MiBanosuu Bapwiios. Cenekiusi. KomOuHanmonHass U ruOpuHasi CEJICKIUS.
I'ereposuc. Ilpaktuueckoe 3amanue «l'oMoJsiornueckue psiabl  HACIEACTBEHHOM
U3MEHUYUBOCTH.

CoxpaHuTh U U3YyUUTh T'€HBI, YTOOBI MEHATH Oyayiiee. Kak mpaBUIbHO XpaHUTh
reHbl. KoJleknuu  reHeTHYecKuX  pecypcoB  pacteHuit. [lpaktukym  w/unu
HCCIICJIOBATEIbCKUN MPOEKT «MeToAbl KyJIbTUBUPOBaHHS (N VItr0 [uist coXpaHEeHHs
TEHETUYECKUX PECYPCOB PACTCHUU U JJIs1 YCKOPEHHOM CEIICKIIUN.

['eneTnueckne LEHTPBl B HalIed CTpaHe. [J1€ 3aHUMAOTCS TEHETUKOW U

TEHOMMKOM JIJIs1 HYXK/]I CeJIbCKOTO X035iCTBA.



IJIAHUPYEMBIE PE3YJBTATBI OCBOEHHUS KYPCA BHEYPOYHOM
JAEATEJIBHOCTHU

3aHATUS B paMKax IIporpaMmbl HaIIPaBJICHbBI Ha obecrieucHue JOCTHIKCHHU A
IMKOJIBHUKaMH CICAYIOINnX JIMYHOCTHBIX, MCTAIIPCAMCTHBIX u MpCaAMCTHBIX

o0pa3oBaTeIbHBIX PE3YJIbTATOB.
JInyHOCTHBIE Pe3yJIbTAThI:

B cghepe epadsxcoanckoco 6ocnumanus: TOTOBHOCTh K  KOHCTPYKTHUBHOM
COBMECTHOM JIESITENBHOCTH IIPU BBIIIOJIHEHUN UCCIIEIOBAHUI U MTPOEKTOB, CTPEMIICHUE K
B3aMMONIOHUMAHHIO U B3aUMOIIOMOIIH.

B cgepe nampuomuueckoeo 6ocnumanus: OTHOUIEHHWE K OUOJIOTMM KAaK K Ba)KHOU
COCTaBJISIIOLIEH KYJIbTYpbl, TOPJOCTh 3a BKJIAJ POCCUHCKHUX M COBETCKHX YYEHBIX B
pa3BUTHE MUPOBOI OMOJIOTrHYECKON HAYKH.

B ciepe 0yxosno-npascmeenno2o eocnumanusi: TOTOBHOCTh OIICHUBATh TOBEACHHUE U
NOCTYIIKH C TIO3UIIMM HPABCTBEHHBIX HOPM M HOPM 3KOJOTHYECKOW KYIbTYPHI,
NOHMMAaHKE 3HAYMMOCTH HPABCTBEHHOTO acIeKTa JCATCIBHOCTH YeJIOBEKa B MEIUIINHE
1 OMOJIOTHH.

B cgepe scmemuueckoco socnumanus: TOHUMaHUE POJIU OMOJIOTHU B (DOPMUPOBAHUU
ACTETUYCCKON KYIbTYPHI THUYHOCTH.

B cgepe @usuueckoco eocnumanus, Gopmuposarus Kyibmypsvl 300p06bi U
IMOYUOHAILHO20 01A20NONYYUsA; OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 370POBBIO U
YCTaHOBKAa Ha 3J0POBBIA  00pa3 KU3HU (3I0POBOE MHTAHHUE, COOJIOICHHE
TUTUEHUYECKUX TPAaBWI M HOPM, COQJIaHCUPOBAHHBIM PEXKUM 3aHATHA U OTAbIXA,
perymsipHasi pusndeckasi akTUBHOCTH); OCO3HAHUE TIOCIICICTBUN M HETPUATHE BPETHBIX
MpUBBIUEK (YMOTpeOJIECHUE aJIKOTOsI, HAPKOTUKOB, KypeHHe) U UHBIX (popM Bpena uis
(GU3MIECKOT0 U TCUXUYECKOTO 3I0POBBs; COOJIIOJICHUE MPaBUI OE30MacHOCTH, B TOM
YuClie HAaBBIKM OE€30MaCHOTO TMOBEJEHUS B MPUPOIHON cpene; cHopMUPOBAHHOCTH

HaBbIKa pedJICKCHH, YIPaBIEHNE COOCTBEHHBIM SMOIIMOHAIBHBIM COCTOSTHHEM.

B cpepe mpyoosoeo socnumarus: akTUBHOE y4acTUE B PEIICHUH MPAKTUYSCKUX 33124
(B pamkax ceMbH, IIKOJBI, TOpOAa, Kpas) OHOIOTHMYECKOW ¢ IKOJIOTHYECKOU
HAIPaBJICHHOCTH, WHTEPEC K MPAKTUYECKOMY H3YUEHHUIO MPOQECCUil, CBA3AHHBIX C

OMOJIOTHUEMN.

B cqbepe JKoocudeckoeo socnumanusd.; OpUCHTAIUA HAa IIPUMCHCHHC OMOJIOTHYECKUX

3HAHUM TIpM pEIIeHHWH 3a7ad B 00JacTHM OKpYyXKalIed Cpeabl; OCO3HAHUE



OKOJOTHY€CKHUX HpO6J’ICM )51 HYTGIZ X pCHICHHA, TOTOBHOCTD K Y4aCTHUIO B HpaKTH‘leCKOI)'I

JICSITEIbHOCTH DKOJOTHYECKOU HaImpaBJICHHOCTH.

B cgepe nomumanua yemnocmu HAyuHO20 NO3HAHUA: OPUEHTALUsl HA
COBPEMEHHYIO CHCTEMY HAay4HbIX IPEJCTaBIE€HUNA 00 OCHOBHBIX OHOJOTMYECKUX
3aKOHOMEPHOCTAX, B3aUMOCBA3AX YEJIOBEKAa C IPUPOAHONM U COLMAIBHOU Cpenou;
MOHUMaHUE POJIM OMOJOTHYECKON HAyKH B (POPMHUPOBAHUU HAYUYHOIO MHUPOBO33PEHUS;
pa3BUTHE HAy4YHOU JI0O03HATENBHOCTH, MHTEpeca K OMOJIOTMYECKOW HayKe, HaBBIKOB
UCCIIEN0BATEIbCKON JEATENBHOCTH.

B cgepe aoanmayuu k usmeHAOWUMCS YCIOBUAM COYUANLHOU U NPUPOOHOU CPeobl:
aJIeKBaTHAsl OLICHKA U3MEHSIOIIUXCS YCIOBH; PUHATHE PEIICHUs (MHAUBUIYAIHHOE, B
IpyIIe) B M3MEHSIONIMXCS YCIOBHUSX HA OCHOBAaHMHM aHaiu3a OWOJOTHYECKOU
uH(opMalMK; TJIAHUPOBAHUE JEUCTBUU B HOBOM CHUTyallMM Ha OCHOBAaHWU 3HAHUU
OMOJOTMYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeaMeTHbIEe Pe3yJbTAThI:

B cghepe osnaoenus ynusepcanohvimu yueOHbIMU HOZHABAMENbHBIMU OCUICMBULMU

ba3oBble TOornuecKkue ACUCTBUS:

* BBUSIBIATHP M XapaKTepU30BaTh CYIISCTBEHHBbIC MPHU3HAKA OHOJOTHYECCKUX
00BEKTOB (SIBJICHU );

* yCTaHaBIWBAaTh CYIIECTBEHHBIM TpPH3HAK KIacCH(PUKAIMU OHOIOTUYECKUX
00OBEKTOB (SIBICHHM, TPOIIECCOB), OCHOBAHHS [JIsi OOOOIIEHWUS W CpaBHEHUS,

KPUTEPUH MPOBOIUMOT0 aHAJIN3A;

* ¢ y4€TOM MPEIOKEHHON OMOIOTMYECKON 3aJauMl BBISBISTH 3aKOHOMEPHOCTH U
IPOTUBOpEUMsT B paccMaTpuBaeMmbix (akTax ¢ HAOMIOJEHUAX; MpeasaraTh

KPUTEPUH JJIs1 BBISIBJICHHUS 3aKOHOMEPHOCTEW Y TPOTUBOPEUUI;
* BBIIBIATH JeUIUTBI HHPOPMAIIMH, JAHHBIX, HEOOXOJMMBIX JUISI PCIICHHS
ITOCTaBJICHHOM 3a]a4H;

* BBISBIISATH TNPUYUHHO-CJICJACTBEHHBIC CBSI3M TMPU HM3YYCHUH OHOJIOTHYECKUX
SIBJIEHHUM W MPOLIECCOB; JIE€JIaTh BBIBOJBI C HCHOJIb30BAHUEM JIEAYKTUBHBIX U
WHAYKTHBHBIX YMO3AKIIOUEHUH, YMO3AKITIOUSHHUH 10 aHAIOTHH, (OpMyIUpOBaTh
TUIIOTE3BI O B3AUMOCBS3SX;

*  CaMOCTOSTENIbHO BbIOMpPaTh CIOCOO penieHus yuyeOHOM OMOIOrHyYecKou 3amadu
(cpaBHUBAaTh HECKOJIBKO BapUAHTOB pPEIICHUs, BEIONpATh HanbOoIee moaX0AsIIHi

C YU4€TOM CaMOCTOSTENIbHO BbIJIEICHHBIX KPUTEPHUEB).

ba3oBrle Hncciie0BaTEILCKUE JIEUCTBUS

¢ HCIOJB30BaTh BOIIPOCHI KaK I/ICCJ'IGI[OBaTeJII)CKI/Iﬁ HHCTPYMCHT IIO3HAHMA;



dbopMynupoBaTh BONPOCH, (PUKCUPYIOIIUE Pa3pblB  MEXKIY PpPEAIbHBIM U
KeIaTeIbHBIM COCTOSIHUEM CUTYallUH, O0BEKTa, U CAaMOCTOSITEILHO

yCTaHABJIMBATh UCKOMOE U JIAHHOE;
dbopmupoBaTh  TUMoTe’y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKJICHUH,
apryMEHTHPOBATh CBOIO MO3UIMI0, MHEHUE;

IMPOBOAUTD IO CAMOCTOATCIIBHO COCTABJICHHOMY ILJIaHY Ha6J'IIOI[CHI/IC, HECJI0KHBIN
OMOJIOTMYECKHI 9KCIICPUMCHT, HEeOOIBIIOE HCCJICAO0BAaHNEC 110 YCTAHOBJICHUIO

0COOCHHOCTEM OMOJI0THYeCcKOro 00beKTa (Iporiecca) n3y4eHus,
NPUYUHHO-CIICJICTBCHHBIX CBSI3¢H M 3aBHCHUMOCTEH OWOJIOTMYECKHX OOBEKTOB
MEXTy CO0O0M;

OIICHMBATh Ha NMPHUMEHUMOCTh M JIOCTOBEPHOCTh MH(OpPMAIUIO, MOJYYCHHYIO B
X0Jie HaOJFO/ICHUS U DKCTICPUMEHTA,

CaMOCTOSITETLHO (popMynHpoBaTh O0O0OOIIEHUs] W BBIBOJALI IO pe3yJibTaTam
POBEAEHHOTO HAOIIOICHUSI, DKCIIEPUMEHTA, BIIQJICTh MHCTPYMEHTAMU OIIEHKHU

AOCTOBCPHOCTH IMOJYUYCHHBIX BBIBOIOB 1 O606H1€HI/II>’I;

IMPOTrHO3HUPOBATH BO3MOKHOC ﬂaHBHeﬁmee pPa3BUTHUC OMOJIOTMYECKUX mponccCcoB
" UX IIOCICACTBHA B AHAJIOTUYHBIX WUJIN CXOAHBIX CUTYyallUAX, d TAKIKE BBIJIBUI'ATh

IMPCAITOJIOKCHU S 00 ux Pa3BUTHHU B HOBBIX YCIIOBUAX U KOHTCKCTAX.

Pabora ¢ nadopmanmeii:

IPUMEHSTH Pa3IMYHbIe METOJIbI, HHCTPYMEHTBI U 3alpPOChl IPU MOUCKE U OTOOpE
Ouonornyeckoil uMH(OpMANMKM WIM JaHHBIX U3 HMCTOYHUKOB C YYETOM

PeIOKEHHON yaeOHOM OMOIOTHUYeCKOM 3a/1auu;

BBIOWMpATh, AHANU3WPOBATh, CHCTEMATU3UPOBATh W  HHTEPIPETUPOBATH
Ononornyeckyro nH(pOpMAIUIO PA3TUIHBIX BUOB U (POPM IMIPEACTABICHHUS,
HAXOJUTh CXOJHBIE apTyMEHTHI (TIOTBEPKIAIOIINE WM ONPOBEPTAIOIINE OJTHY U
Ty K€ UJIEI0, BEPCUIO) B PA3TMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOSITETILHO BBIOMPATh ONTUMANBbHYIO (OpMY MpeACTaBICHHs WH(DOpMaIuu
Y WUIKOCTPUPOBATh pPEIIacMbI€ 3aJa4d HECJIOXKHBIMHU CXEMaMH, AuarpaMMaMu,

WHOU rpaduKOi U MX KOMOWHAIIUSAMY,
OIICHWBATh HANEKHOCTH OMONIOTMYECKOW WHGOOpPMAIMU 10  KPHUTEPHUSIM,
NIPEITIO’KEHHBIM yUUTEIEM W CPOPMYITUPOBAHHBIM CAMOCTOSITEIHHO;

3alIOMHUHATh U CUCTEMATU3UPOBATH OMOJIOTHUUECKYIO0 HH(DOPMAIIHIO.



B cqbepe 0681a0eHUs. YHUBEPCATIbHBIMU yll€6HblMu KOMMYHRUKAMUBHbIMU oeticmeusimu

Oo1ieHue:

BOCHPUHMMATh M (OPMYIUPOBATH CYXKIEHHUSA, BbIpaXkaTb 3MOLMHU B IpoLEcce
BBIMIOJTHEHUS IPAKTUYECKUX U JTa0OPATOPHBIX padoT;

BbIpaXkaTh ce0s1 (CBOIO TOUKY 3pEHUS1) B YCTHBIX U MUCbMEHHBIX TEKCTAX;

pacrio3HaBaTh HeBepOaldbHBIE CpeACTBa OOIIECHMs, TOHUMATh 3HAYCHUE
COIIMAIbHBIX 3HAKOB, 3HATh M PACMO3HABATh MPEANOCHUIKA KOHMIUKTHBIX

CUTYallUi U cMATYaTh KOH(QIUKTHI, BECTH MEPETOBOPHI;
NOHUMATh HAMEPEHUS JAPYTUMX, MPOSABIATh YBAaXKUTEIBHOE OTHOILUIEHHE K
co0eceTHUKY U B KOPPEKTHOU popme (HopMyIrpoBaTh CBOU BO3PAKEHUS;

B XOJ€ Auajiora W/ Un AUCKYCCHH 3a/1aBaTh BOIIPOCHI IO CYHICCTBY 060y>KI[aCMOﬁ
OMOJIOTMYECKOM TEMBI M BBICKA3bIBAThH HACHU, HALCICHHBIC HaA PCIICHHUC

OMOJIOTMYECKOH 3a1a491 U IMoAACPKAHHNC 0J1arokeaaTeabHOCTH 06IIICHI/I$I;
COMMOCTABJIATHL CBOM CYXIACHUA C CYXKIACHUAMU JIPYIrUX YUACTHUKOB AMUAJIOIQA,
O6Hapy)KI/IBaTB pas3iinduAa U CXO0ACTBO HOBI/IIII/Iﬁ;

HY6HI/I‘IHO NpCaACTABIIATL PE3YJIbTAThbl BbLIITOJIHCHHOT'O OMOJIOTHYECKOTO OMBITa
(C-)KCHepI/IMGHTa, HCccieaoBaHusd, HpOGKTa);

CaMOCTOATCIIBHO BLI6I/IpaTL (bopMaT BBICTYIIUIICHUS C y‘IéTOM 3a1a4 IpPE3CHTAllU
U 0CcoOEHHOCTEH ayIuTopun U B COOTBCTCTBUU C HHUM COCTABJIATH YCTHBIC U

IMMCBMCHHBIC TCKCTHI C UCITOJIB30BAHUCM HIJLIFOCTPATUBHBIX MAaTCPHUAJIOB.

CoBMecTHAd I€ATEILHOCTE (COTPYIHUYECTBO):

NOHMMAaTh ¥ HCIIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHONH W WHIMBUIYAIbHON
paboTHl MPU pENIeHUH KOHKPETHOM OHMOJOTHYECKON MpoOiieMbl, 000CHOBBIBATH
HEOOXOIMMOCTh MPUMEHEHUSI TPYIMIOBHIX (HOPM B3aMMOJECUCTBHS TP PEIICHUN

IIOCTaBJICHHON Yy4eOHOM 3a7a4H;

IPUHUMATD 11€1b COBMECTHOM AESATEIbHOCTH, KOJJIEKTUBHO CTPOUTH JEUCTBUS 10
e€ JOCTIKEHUIO: PACTIPEIeNsITh POJH, JOTOBapUBATHCS, 00CYKAAaTh MPOIECC U

pe3yJibTaT COBMECTHOM pabOTHI;
yMeTh 000011aTh MHEHHUS HECKOJbKUX JIIOACH, TMPOSIBIATH T'OTOBHOCTH
PYKOBOJIMTH, BBHITIOJHSTh MOPYUYEHUSI, TOAUUHSATHCS;

TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHON paboThI, OMPENeNsiTh CBOIO pOJb (C
y4€TOM NPEANOYTEHUM M BO3MOYKHOCTEM BCEX YYAaCTHUKOB B3aUMOJCHCTBUS),
pacnpenensaTh 3aJadyd MEXKAYy 4YICHAMU KOMAaHIbl, y4aCTBOBaTb B T'PYNIOBBIX

dbopmax paboTsl (00CY)IeHHsI, OOMEH MHEHUSMHU, MO3TOBBIE IIITYPMbI U UHBIE);



BBIMOJHATH CBOK YacTh pPaOOThl, JOCTUraTh KAadeCTBEHHOIO pE3yibTaTa IIo
CBOEMY HAIIPaBJICHHUIO U KOOPAMHUPOBATH CBOU JEHUCTBUS C APYTMMHU WICHAMH
KOMAaH/bl;

OLICHMBATh KauyeCTBO CBOETr0 BKJaJa B OOUIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOATEILHO  C(OPMYJIMPOBAHHBIM  yYaCTHUKaAaMU  B3aUMOJICHCTBHS;
CpPaBHUBATh PE3YJbTATHI C UCXOJHOW 3aJa4yel U BKJIAJ KaXXJOT'0 YICHAa KOMaH]bI
B JIOCTH)KEHHE pe3yIbTaTOB, pa3leisaTh cepy OTBETCTBEHHOCTH M MPOSIBISITH
TOTOBHOCTH K IIPEIOCTABICHUIO OTYETA IIEpE TPYIIION;

OBJIAJIETh CHCTEMON YHHBEPCAIBHBIX KOMMYHHUKATHUBHBIX JIEMCTBUM, KOTOpPAas
oOecrieynBaeT CPOPMUPOBAHHOCTH COIMATBHBIX HABBIKOB U HMOLMOHAJIBHOTO

HHTCIIJICKTAa IIKOJIbHUKOB.

B cghepe osnaoenus ynusepcanohvimu yuebHviMu pe2yiasmugHbuIMU OetCmMEUIMU:

CaMOoOopraHu3aius:

BBISIBIIATH MPOOJEMBI JJII PEHIeHUS B JKU3HEHHBIX M YYCOHBIX CHUTYyaIlUsX,
UCIIONIB3Ysl OMOIOTHUECKUE 3HAHUS;

OPUEHTHPOBATHLCS B pa3IMYHBIX  TOAXOJAaX  TPUHATUS  pEIICHUU
(MHIUBUyaIbHOE, IPUHATUE PEIICHUS B TPYIINE, MPUHATHE PEIICHUN TPYIIOi);

CaMOCTOSITENTHO COCTABIIATH aJTOPUTM pEIIeHUs 3anadd (WM €ro 4YacTh),
BLIOMpATh CIOCOO pelieHus y4dyeOHON OHOJIOTHYECKOW 3afayu C  y4éToM
UMEIOIINXCS PECypCcOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh

IIpejaracMble BApUaHThI PELICHUM;

COCTaBJIATh IUIAH JAEUCTBUM (IUIaH peanu3allyd HaMEYEHHOro ajropuTMa
pelieHns), KOPPEKTUPOBATh MPEMJIOKEHHBIA aIrOpuTM C YYETOM MOJIYUYEHUS

HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3ydyaeMoOM OHOJIOTHUYECKOM OOBEKTE;

JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOIb (pediaekcus):

BJIQJIETh CIOCO0aMH CAaMOKOHTPOJIS, CAMOMOTHBAIINN U PEIICKCUY;

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
YUYUTBHIBATH KOHTEKCT U MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BOBHUKHYTH MPH
peuieHnd y4eOHOM OHMOJOTMYECKOM 3aJaud, aJanTHPOBaTh pEIICHHE K

MCHAOIIHNMCS 06CTO$IT6J'II)CTB3M;

OOBSICHSITh IPUYUHBI JOCTHKEHUS (HEIOCTHXKEHHUS) PE3yJIbTaTOB JEATEIbHOCTH,
JaBaTh OLIEHKY NPHUOOPETEHHOMY ONBITY, YMEThb HAaXOAUTh MO3UTHUBHOE B

MNPOU30IICAIIEH CUTYALINH;



® BHOCUTb KOPPCKTHBBI B JCATCIBHOCTL Ha OCHOBE HOBBIX O6CTO$IT€J'IBCTB,
HU3MCHHUBIINXCA CHTyaHHfI, YCTAaHOBJICHHBIX OI]_II/I6OK, BO3HHUKIITHUX TPYHHOCTCﬁ;

¢ OHOCHUBATBL COOTBETCTBHUC PE3YyJIbTaTa LHCIU U YCIOBUAM.

9MOHHOHaHBHBIfI HHTCJICKT.

¢ pasian4dyaTrb, Ha3bIBATb W YIIPABJIATH COOCTBEHHBIMHU OSMOIMAMH KW OMOLUIMHU

TPYTHX;
® BBISBJIAITH U aHaHI/ISI/IpOBaTB HpI/ILII/IHI:I 3MOHI/II\/’I;

* CTaBUTh ceOsS HA MECTO APYroro 4Yc€JIOBCKa, NMOHUMATb MOTHBBI U HAMCPCHHA

ApYroro,
*  PEryJMpoBaTh CIIOCOO BBIPAXKEHUS IMOLIUH.
* [lpunsitue ceds u Apyrux;
* OCO3HAHHO OTHOCHUTHCS K JIPYrOMY YEJIOBEKY, ET0 MHEHUIO;
* [PU3HABaTh CBOE MPABO Ha OLIMOKY U TaKOE K€ MPaBO JAPYToro;
* OTKpPBITOCTH CEO€ U IPYTUM;
* 0CO3HAaBaTh HEBO3MOXHOCTb KOHTPOJIMPOBATh BCE BOKPYT;

* OBJAJETb CUCTEMON YHHUBEPCAIbHBIX YUEOHBIX PEryJIATUBHBIX JACHCTBUH, KOTOpas
oOecrieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAaHOBOK JUYHOCTU (BHYTPEHHSIS
MO3UIUSl JIMYHOCTH), U S>KMU3HEHHBIX HABBIKOB JUYHOCTU (YIpaBieHUs cOOOi,
CaMOJUCUHUIUIMHBI, yCTOWYHUBOTO TTIOBECHUS ).

IIpeameTHBbIE pe3yJbTaTbl OCBOCHHUS NTporpaMmmMsl B
MO3HABATEILHOM (MHTEIUICKTYyJIbHOM) cdepe:

— TPHOOPETEHHE OMBITA HCIIOJIB30BAHUS METOJ0B OMOJOTMYECKON HAYKU C IEJBIO
U3Y4YeHUs OMOJIOTHYECKUX OOBEKTOB, SIBJICHHN M IPOIIECCOB: HAOIIOJICHHE, ONMCAHHUE,
MIPOBEJICHNE HECJIOKHBIX OHMOJOTHYECKHX ONBITOB WU IKCIIEPUMEHTOB, B TOM YHCJIE C
HCIIOJIb30BAaHUEM  AHAJIOTOBBIX W IUQPOBBIX  OHOJIOTHYECKUX IPHOOPOB M
HHCTPYMEHTOB;

— (opMupoOBaHHE YMEHHS MHTCTPUPOBATH OMOJOTMYECKHE 3HAHUS CO 3HAHUSAMH U3
JIPYTUX y4eOHBIX MpeaMeTOB ((PU3HKH, XUMHUH, Teorpaduu, UCTOPHH, OOIIECTBO3ZHAHUS
UT. 1.);

— (opMupoBaHHEe yMEHUI pemiaTh ydeOHBIC 3a7a49l OMOJIOTHYECKOTO COJICPKAHUA,
BBISBIIATh  NPUYMHHO-CIICICTBEHHBIC  CBSI3M,  NPOBOAUTh  KA4eCTBEHHBIE U

KOJIMYCCTBCHHBIC PACYCThI, ACJIaTh BBIBOJAbLI HA OCHOBAHHUH IMOJYUYCHHBIX PC3YJIbTATOB,



— (opmupoBaHre yMEHHS IUIAHUPOBATh Y4€OHOE HCCIEAOBAHUE WM MPOECKTHYIO
paboTy ¢ y4eTOM IOCTaBJICHHOM Lenu: (OpMyIUpOBATh POOJIEMY, THIIOTE3Y U CTABUTH
3a/layd MCCIIEIOBaHUs, BbIOMpATh AJEKBATHO MOCTABICHHOW WLEIM METOJbl, Je1aTh

BBIBOJIBI ITO pE3yJibTaTaM HUCCICAOBAHUA U HpOCKTHOﬁ ACATCIIBHOCTH,

— ¢dopmupoBaHue  HHTEpeca K  YIIyOJeHUI0O  OHMOJOTHYECKHUX 3HAHUU
(npennpodusibHas MOArOTOBKA U MpodecCUOHANIbHAS OPUEHTAIMS) U BEIOOPY OMOJIOTUH

Kak Mpo(UILHOTO MpeIMeTa Ha CTYIIEHU CPETHEro MOJIHOT0 00pa3oBaHus AJi Oyaylien
npodeCCUOHANILHON JEATeNIbHOCTU, B 00JacTU OWOJIOTMH, MEIUIMHBI, 3KOJIOTHU,

IICUXOJIOTUH, BETEPUHAPHH, CEJIBCKOTO XO3MCTBA;

— BJaJCHUE HaBbIKaMU pabOThl ¢ HUHPOpMAIMEHd EeCTECTBEHHO-HAYyYHOTO
CoJIep>KaHusl, MPEJCTABIICHHONW B pa3HOil (GopMme (B BUJIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeMm, rpaduKOB, AMarpaMMm, MoOJeNel, HN300pakKeHul), KPUTHYECKOrO0 aHalnu3a

uH(OpPMAIINK U OLICHKU €€ TOCTOBEPHOCTH;

— YMEHHUE WHTETPUPOBATh OMOJIOTUYECKUE 3HAHMS CO 3HAHUSIMHU APYTHUX YUCOHBIX
IPEMETOB; UHTEPEC K YIITYyOJEHUIO OMOJIOTHYECKUX 3HAHUN U BBIOOPY OMOJIOTHM Kak
npo@UILHOTO TpeaMeTa Ha YpOBHE CpelHero oodimiero oOpa3oBaHus Uil Oyaylien
npodeccuoHaIbHOM AESTENIBHOCTH B OOJAacTH OWOJIOTUM, MEAMIIMHBI, HKOJOTHH,
BETEPUHAPUHU, CEIIbCKOTO XO3SMCTBAa, NHUIIEBOM MPOMBIIUICHHOCTH, IICUXOJIOTHH,
UCKYCCTBA, CIIOPTA - UMETh YETKUE MPEACTABICHUS O MAaTEPUAIMCTUYECKON CYIIHOCTH
T€HOMOB YKUBBIX OPTaHU3MOB U PETYJISLUIO UX PaOOTHI;

— 3HaHWE OCHOBHBIX (DAKTOPOB OKpYKAIOLIEH Cpeibl, BIMSIONIMX HA Pa3BUTHE U

CYIIIECTBOBAHUE KUBBIX OPTaHU3MOB, aIallTalluid K aKTOpaM OKPY>KaroIIeH Cpebl;

— 3HAHHUC OCHOBHBIX ITOAXOA0B 6I/IOT€XHOHOFI/II/I, HCIIOJIB30BaHUA €€ ,HOCTI/I)KGHI/Iﬁ B

COBPEMEHHOM KU3HU YeJIOBEKa, OCOOCHHOCTH UCIOJIb30BaHUS KUBBIX OPTaHU3MOB JUIS
MMPOU3BOACTBEHHBIX HYXJ| YEIOBEKA;

— 3HaHWE OCHOBHBIX MOAXO/JOB CEJICKIIUU U OMOTEXHOJIOTUH KYJIbTYPHBIX PACTEHUH,
XapaKTepu30BaTh TEHETHYECKH  MOAM(PUIMPOBAHHBIE  pPACTEHHUSA,  ONEPUPOBATH
MOHATUAMHU, THOPUAM3AIMSA, OTHaJeHHAs THUOpUIW3ANMS, WCKYCCTBEHHBIA OTOOD,
reTepo3uc, TpaHcPopMalus, MyTareHes3, TeHETUYECKOE PEeIaKTUPOBAHNUE;

— IIOHAMaHWE MOJICKYJSIDHBIX MEXaHM3MOB pEAIM3allMy  HACJIEICTBEHHOMN
uHpopMalMi ¥ yMEHUE CBOOOJHO  ONEpPUPOBaTH OCHOBHBIMU  MOHATHUSIMU
MOJEKYISIPHOM OHOJIOTMM U €€ COBPEMEHHBIX HalpaBJI€HUM — TE€HOMUKH,

MCTAarcHOMHUKH, IIPOTCOMUKH,



— 3HaHHWE OCHOBHBIX 3a00JIeBaHMI YCJI0BCKAa, MCXaHNU3MOB HX Pa3BUTHA, crocooax
HUX IUArHOCTHUKHU U JICUCHUA,

— ¢dopMupOBaHUE YMEHUS WCIOIb30BaTh MOHITUHHBIN anmapaT ¥ CUMBOJIMYECKUN
S3bIK TEHETUKH, TPAMOTHOE MPUMEHEHUE HAyYHBIX TEPMHUHOB, MOHATHHI, TEOpUil,
3aKOHOB IS OOBSICHCHUS HAOIIOJACMBIX OHOJOTHYSCKHX OOBEKTOB, SBICHUM U
MPOIIECCOB, TO3BOJSIONIMX 3aJ0XKUTh (PYHIAMEHT HAy4YHOrO MHUPOBO33peHus. B
[IEHHOCTHO-OPUEHTAIMOHHOH cdepe:

— 3HAHWEe, YTO TPUMEHEHUE COBPEMEHHBIX TEXHOJOTUM MOJEKYISIPHON OHOJIOTUU

MO3BOJISIET YCIICIIHO peIIaTh Takue 3JI000AHEBHbIE TPOOJEMbl, KaK oOXpaHa

Oprxcanmeﬁ Cpcabl, COXPAHCHUC 3JOPOBbA YCIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUC

OKOCHCTECM.



TEMATHYECKOE IINTAHUPOBAHUE

Moayab «Kak :KUBOTHBIE M PACTEHHUS NIPUCIIOCAOIMBAIOTCSD (IBOTIOLMOHHAS
3KoJI0orus) 5-6 xinaccol (34 yaca)

TeMmbl
1. MbI uccrienyeM KUBbIE OObEKTHI (6 9)
2. BausiHME OKpYXAIOIIEH CpeIbl Ha )KUBbIE OPraHU3MBbI (12 4)
3. B3aumo1eicTBUS KUBBIX OPTaHU3MOB 44
4. YenoBek B )KM3HU PACTEHHUI U )KUBOTHBIX? (6 9)
5. DKOJIOTHYECKUE HUIIIU (6 4)

Moayab «OCHOBBI pacTeHHEBOACTBA» 7-8 Kiaacenl (68 yacoB)

Tembl

BBenenne B paCTEeHMEBOACTBO (2 9)
ATpOTEXHUYECKUIN HKCIEPUMEHT (6 49)
Poip XMMUYECKHUX 3JIEMEHTOB B TUTAHUU PACTEHUI (20 v)
Perynstopsl pocta pacTenuil. 3amuTa pacTeHU 4 4)
Boanas, mecyanast 1 nouBeHHas KyJbTYpbl, X TPUMEHECHUE B 8 4)
BBIPAIIIMBAHUM pacTeHU. PUUOIIOTHUS PACTEHUMN

Kynberyphsie pactenusi. CoBpeMEHHBIE aCIEKThl CEJIEKIUN (20 v)
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