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COJEPKXAHHUE

HosicuuTeIbHAA 3aNIMCKA
AKTyaJIbHOCTbh U Ha3HaUYEHUE NPOTrpaMMBbl
BapuanTsl peanuzanuu nporpammsl U GOpMBbI IPOBEICHUS 3aHATUN
B3aumocBs3b ¢ mporpaMmoii BOCIUTAaHUSA
OcobenHocTr pabOTHI Megarora no nporpaMmme

Coaep:xxaHue Kypca BHEYPOUHOH JAeATeTbHOCTH

Monyns «Kak )KUBOTHBIE M pACTEHUS TPUCTIOCAOTMBAIOTCS (IBOFOITMOHHAS YKOJIOTHSI )
5-6 kiaccel (34 gaca)

Moy «OCHOBBI pacTCHHEBOICTBAY 7-8 Kiacchl (34 Jaca)

Monayiabp «MoseKysIsIpHbIe OCHOBBI (U3H0JI0oTHH U (hapMakosorun» 9 kiacc (34 gaca)
Monayiabs «MosekyssipHbie 0cHOBBI cenekimuy 10 kinace (34 yaca)

Ilnanupyembie pe3yJbTATHI OCBOCHUS KYPCa BHEYPOUYHOI 1€ TeIbHOCTH
JINYHOCTHBIE pE3yJIbTAThI

MeranpenMeTHbIE pe3yJIbTAThI

[IpenMeTHbIE pe3yabTATHI

TemaTnuyeckoe mJIaHMPOBaHKE

Monyinb «Kak ®KHUBOTHBIE M pACTEHUS IPUCIIOCAOINBAIOTCS (IBOTIOIMOHHAS YKOJIOTHSA)
5-6 kiaccsl (34 yaca)

Moynb «OCHOBBI paCTCHHEBOJICTBA» 7-8 Kiacchl (34 yaca)

Monyibs «MoieKyssipHbIe OCHOBBI (u3noIoTuH U apmakoorun» 9 kiacc (34 gaca)
Monynbs «Monekyssipabie 0cHOBBI cenekiuu» 10 kinace (34 yaca)



HOACHUTEJBHASA 3AIINCKA

AKTYyaJJbHOCTh W Ha3HadyeHHe mnporpammbl. [lporpamma paspaboraHa B
COOTBETCTBUHU ¢ TpeOoBaHusIMU DenepaabHOro rocyJapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO 00Iero oOpa3oBaHMs, OpPUEHTHpOBaHa Ha oOOecredeHue
WHJAMBUAYAIbHBIX TOTPEOHOCTEH O0O0ydYarommxcs W HampaBieHa Ha JOCTHIKCHHE
IUTAHUPYEMBIX Pe3yJIbTaTOB OCBOEHHS MPOTPAMMBI OCHOBHOTO OOIIEro 0Opa3oBaHHs C
y4eTOM BBIOOpa y4YacTHHKaMU OOpa30BaTeNbHBIX OTHOIICHUN KypCOB BHEYPOUHOU
NEeATEIbHOCTH. JTO TMO3BOJSET O00ECHEUNUTh EAMHCTBO OOA3aTENbHBIX TPEOOBAHMIA
®I'OC BO BceM MPOCTPAHCTBE IIKOJIBHOTO 00pa30BaHUs: HE TOJIBKO Ha ypOKE, HO U 3a
€ro NpeaeaaMu.

AKTyaJIbHOCTh ~ pealu3alii  JaHHOW  mporpammbl  OOyCIIOBI€Ha  caMoi
0COOEHHOCTBIO MPOEKTHO-UCCIIEA0BATEIBCKON ACSITENbHOCTU. DT IEATEIbHOCTD JIEHKUT
B OCHOBE IT03HABATEIBHOTO UHTEPECA peOeHKa, SIBJSETCS 3aJI0MOM YMEHUS IJIaHUPOBATh
JA00ble JEMCTBUS W Ba)XXHBIM YCJIOBHEM YCHEIIHOW peanu3auuu wujei. JloOwie
U3MEHEHUS] COBPEMEHHOI'0 OOIIECTBA CBA3aHBI C MPOEKTAaMU M HCCIEAOBAHUSIMU - B
HayKe, TBOpUYECTBE, OM3HEce, OOLIECTBEHHOW >XU3HU. [103TOMYy Ba)KHBIM 3JEMEHTOM
pPa3BUTUS JIMYHOCTU OOYYaromerocs: sBIsSETCS (OPMUPOBAHUE OCHOBHBIX HaBBIKOB
IIPOEKTHOUCCIIEIOBATEIBCKOMN AEATEIBHOCTH.

[Iporpammoii mpenycMOTpeHO (HOPMHUPOBAHHE COBPEMEHHOIO TEOPETHUYECKOTO
YPOBHSI 3HAHWM, a TaKKe U MPAKTHYECKOro OmbiTa pabdoThl ¢ J1a0OpPaTOPHBIM
0o00opy0OBaHMEM, OBJIAJCHHE MPUEMaMH HCCIEA0BATENbCKOW NEATeNbHOCTH. MeTobl
opraHuzanMi  oOpa3oBaTE€NbHOM W HAYYHO-HCCIIENOBATENbCKOM  JEATEIbHOCTH
npeaycMaTpuBaroT (HopMHpOBaHHE Yy OOYy4arolUXCs HECTaHAAPTHOTO TBOPUYECKOIO
MBILIEHHSI, CBOOObI CAMOBBIPAKEHUS U MHIUBUIYaJIbHOCTH CYKIEHUI.

Jis mosHOrO y4era MOTpeOHOCTEH yyalluxcs B MPOrpaMMe HCIHOJB3YETCs
mudpepeHIUpPOBaHHBIN  MOJAX0J, YTO CTHUMYJIUPYET Yy4allerocss K YBEJIUYEHUIO
NOTPEeOHOCTH B MHJIMBUIYaTbHOM, HHTEIJIEKTYaIbHOW M TO3HABATENLHOMN JEATEIHbHOCTU
M Pa3BUTUIO  HAy4YHO-HUCCIIEIOBATEIILCKUX  HaBbIKOB.  [Iporpamma  craHer
BOCTpeOOBAaHHOM B MEPBYIO OYEPEb IKOJbHUKAMU, KOTOPbIE UMEIOT CTOMKUN MHTEpEC
U COOTBETCTBYIOIYIO MOTHBALMIO K H3YYEHHUIO NPEIMETOB €CTECTBEHHO-HAYYHOI'O
LIMKJIa, ECTECTBEHHBIM HAYKaM M TEXHOJIOTUSIM.

B moapocTkoBOM BO3pacTe ydaiuecs IPOSIBISAIOT CBOK 3aMHTEPECOBAHHOCTH B
TOM WM WHOW 00JIacTW 3HAHWUW, HAYYHOM HAMNPABJICHUM WIH TPOodecCUOHATHLHOM
nesiteabHOCTH. TakuM 00pa3oM MPOUCXOAUT (POpMUPOBAHHE I[MO3HABATENIILHOM W
Ipo(heCCUOHATIBHON COCTABJIAIOIIEH JIMYHOCTH, IIOMOTAET y4alleMycsl B ONPEIEIIEHUU
OyAyliero »W3HEHHOIO0 IYTH U B HPO(ECCHOHAIBHOM BbIOOpE NOCIE OKOHYAHUS
mkosel. [logoOHOrO poAa 3aMHTEPECOBAHHOCTH CTUMYJIHMPYET IMOCTOSIHHOE MKEJIaHWe
IIKOJIbHUKA K TO3HAHUIO HOBOTO, PACHUIMPEHUI0 W YIIIYOJIEHHUIO COOTBETCTBYIOIIMX



3HAHWM, M TOJIyYEHUI0 HOBBIX B TOM YHCJIE MPAKTHYECKHX HABBIKOB, a TaKXe
MOTHUBHUPYET ydallerocsi Ha mpoGOpUeHTALIHIO.

[Iporpamma HailesieHa Ha MOMOIINb PEOCHKY B OCBOCHMM OCHOB OpraHU3AlMHU U
OCYIIECTBJICHUSI COOCTBEHHOM MPOEKTHO-UCCIIEI0BATEILCKON JEATEIBHOCTH, @ TAKKE B
OpUOOPETEHUH  HEOOXOAMMOrO  OmbITa JJIsi  paboOThl  HaJl  HMHIWBUAYaIbHBIM
UCCIIEIOBAaHUEM WJIH MPoeKToM. IIporpamMmma moMoskeT MIKOJIBHHUKY B OoJiee TTyOOKOM
U3YYECHUU MHTEPECYIONIeH ero 00JacTH €CTeCTBEHHBIX HAyK, a TakKe B MPHUOOPETEHUU
BaXXHBIX COIMAIBHBIX HABBIKOB, HEOOXOIWMBIX AJISi MPOAYKTUBHON COIMAIM3AMU U
dbopMHUpOBaHUS TPAKIAHCKON MTO3UIIUN:

- HaBbIKA CaMOCTOSITEJIBHOIO PpELIEHUS AaKTYaJbHBIX MCCIEN0BATEIbCKUX WU
NPAKTUUECKUX 3aJay, BKJIIOYAIOIIET0 B ce0sl yMEHHE BHJETh M aHAJIM3UPOBATH
npoOJieMbl, HYXXJAIOIIMECs] B pPEIICHWH, YMEHUE JEeTalbHO NpopadaThiBaTh U
peann30BbIBaTh CIIOCOOBI padOTHI ¢ HUMHU, YMEHUE TJIAHUPOBATH COOCTBEHHYIO paboTy U
CaMOCTOSITEJIbHO KOHTPOJIUPOBATH CBOE MPOJIBHKEHHE K )KEJIAEMOMY pe3yJIbTaTy;

- HaBbIKa T'€HEPUPOBaHUS U O(POpPMIIEHUS COOCTBEHHBIX HIEH, 00JEUeHUS UX B
yIIOOHYIO Ui pacnpocTpaHeHus popmy;

- - HaBbIKA YB@XUTEIBHONO OTHOLIEHUS K UYXUM B3[VAaM M HIEAM,
ohopMIICHHBIM B paboTax JApYrux JIOAed, JpYyrux aBTOPOB -  BJIAJCIIbIEB
MHTEJIEKTYaJIbHOM COOCTBEHHOCTH;

- HaBblKa  NyOJMYHOTO  BBICTYIUIGHHS  Ieped  OONIbLIOW  ayAUTOpHUEH,
apryMEHTUPOBAHMS M OTCTAaMBaHUs CBOEH TOYKH 3pPEHHs, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB M B3pOCIBIX, YOKACHUS APYTUX B CBOEH IMpaBOTE, MPOJBUKEHHSI CBOMX
e,

- HaBblka PabOThl CO CHEIUATU3UPOBAHHBIMH KOMIIBIOTEPHBIMU IPOTPaMMaMH,
7a00paTOpHbIM  000PYJOBAaHUEM, TEXHUYECKUMH YCTPONCTBAMHU, OUOIMOTEYHBIMU
dboHZAMM U UMHBIMH pPECYpCaMU, C KOTOPBIMH MOKET OBbITh CBsi3aHAa MPOEKTHO-
UCCJIeI0BATENbCKAS IEATEIbHOCTh IIKOJIbHUKA.

Kpome TOro, pabora mkoibHHKa HaJ NPOEKTOM WJIM HCCIeAOBaHHEM Oynaer
CIOCOOCTBOBAThH U PA3BUTHIO €T0 aIEKBATHOI CAMOOIICHKH.

BapuaHTsl peanu3zanuu nporpaMMbl 4 (pOpMbI NPOBEICHHUS 3AHATHH.

JlanHasi mporpamma paccuMTaHa Ha paboTy cO IIKOJIbHUKaMH 5-9 KJaccos.
[lenarory BaskHee aKIIEHTHPOBATh CBO€ BHUMAHHME HE CTOJILKO Ha KauecTBE pe3ysbTaTa
MPOEKTa WJIM UCCIEAOBAHMS, CKOJIBKO Ha TOM, YTOOBI YUaIIUIICS MOIyYyan 3HaHUS B TOM
YHUCJIe U Yepe3 BBINOJHEHHUE MPAKTUUECKOTO 3aJIaHus, JIeJal BBIBOJBI U YMO3aKIIIOUECHHUS
Ha OCHOBAaHMM CBOETO MCCIENOBAHMS, YYWICS CpPaBHUBATH €ro pe3yJbTaTbl C
TEOPETUYECKUM MATEPHAIOM U HCCIEAOBAHUAMU JPYTUX MIKOJLHUKOB. Takum oOpa3om,
IIKOJIbHUK OCBOUT OCHOBBI IPOEKTHO-UCCIEAOBATEIBCKON JEATENIbHOCTH U MPUOOPETET
HAaBBIK KPUTUYECKOTO OTHOIIEHUS K MaTEpUAIY.

[Iporpamma pa3zbuta Ha MOAYJIH, KOTOpPbIE MOTYT OBITh HCIOJB30BAaHbI JMOO



YaCTUYHO, JuO0 momHOCThI0. Tak wmomynb «Kak JKMBOTHBIE U PAaCTCHHS
PUCTIOCA0IMBAIOTCS (PBOJIIOIMOHHAS AKOJIOTHS) MPEAIOoNaraeTcs Uisi U3yd4eHust B S5
uim 6 kiacce B TeueHue ojHoro roga (34 uaca B roa). Moayau «OCHOBBI
pacTeHUEeBOACTBa» U «bBHUOTEXHONOTHA» paccuuTaHbl Ha 68 YacoB W MOTYT OBITh
pear30BaHbl B TeUeHUM 2-X JeT (1o 34 Jaca B roj) WK B TedeHuu 1 roja (68 4yacos B
rog). Bo BTopoM ciyyae BO3MOXHO NpoXoxiaeHue o0oux wmoxayied («OCHOBBI
pacTeHHeBOACTBa» B 7 wiu 8§ kiacce, «buorexnomorum» B 7 unm 8 Kiacce).
AHanmornyHo Moaynu «MOJEKyIsIpHbIE OCHOBBI (DU3HOJOTUN U (HapMaKOJIOTHH» H
«MonexkynsipHble OCHOBBI CENEKIMM» pacCuyuTaHbl Ha 68 YacoB M MOTYT OBbITh
peanu3oBaHbl B TeueHUU 2x jetT (mo 34 yaca B roja) wid B TedyeHuu 1 roga (68 yacoB B
ron). Bo BTopoM ciydae BO3MOXXHO MpOXOKJeHHe oboux mopayiei («MosekyspHbie
OCHOBBI cejeknum» B 8§ Kiacce, «MoJeKysipHble OCHOBBI (DHU3HONOTHH U
dbapmakosiorun» B 9 Kiacce).

MoXHO pEeKOMEHAOBaTh MCIOJIb30BaTh MOAYJIH «Kak J>XKMBOTHBIE U pPACTCHUS
npucrnocadanuBaioTcsa», «OCHOBBI  PAaCTEHUEBOJACTBa», «MOJEKYISIpHbIE OCHOBBI
CEJICKIIMU» B KAYECTBE HEMPEPHIBHOIO 00pa30oBaTeIbHOT0 1KKIa (5-9 kiacc o 1 yacy B
HEJICNI0) JIJISl KJIACCOB arpoOMOTEXHOJIOTMYEecKO HampaBieHHOCTH. Moaynu «Kak
JKUBOTHBIC U PACTEHUS MPHUCIIOCAOIUBAIOTC», «bruoTexHosorum» u «MoOJeKyIsapHbIe
OCHOBBI (PU3MOJIOTHH U (HAPMAKOJIOTUM» B KAYECTBE HEMPEPHIBHOIO 0OPa30BATEIHLHOTO
nukia (5-9 kmace mo 1 yacy B Hedento) s KJIACCOB OMOTEXHOJOTMYECKOIO WU
MEJIUIIMHCKOTO HAPaBICHUH.

B3aumocBsa3b ¢ nmporpammoii BocnuTaHus. [IporpamMmma Kypca BHEYypOYHOH
NEATeIbHOCTH pa3paboTaHa C Y4eTOM pPEKOMEHAAIWA MPUMEPHOU MPOrPaMMBI
BOCIIUTAHUS,  YYHUTHIBAET  TICHUXOJIOTO-TIEIarOTUYECKUEe  OCOOCHHOCTH  JIAHHBIX
BO3pPACTHBIX KaTeropuil. DTO TMO3BOJIAET HA MPAKTHUKE COCIUHUTH OOYyYarollyr Hu
BOCIIUTATENbHYIO JIESTEIbHOCTh II€Jarora, OpPHUEHTUPOBaTh €€ HE TOJIbKO Ha
WHTEJJIEKTYallbHOE, HO W Ha HPaBCTBEHHOE, COLMAJIBHOE pa3BuUTHE peOeHKa. ITO
MPOSIBIISICTCS:

- B MPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB peaM3alUU MPOTrpaMMbl BHEYPOUHOU
NEATCIbHOCTH, HAaIlSJIIUX CBOE OTpPaXEHHWE W KOHKPETH3AIMI0 B MPUMEPHOMU
porpaMMe BOCIIUTAHUS;

- B BO3MOKHOCTH KOMIUIEKTOBAHHSI Pa3HOBO3PACTHBIX TPYMNI MJi OpraHu3aluu
poOPUEHTAITMOHHONW  JIESITEIbBHOCTH  IMKOJBHUKOB, BOCTIHUTATEIIbHOE 3HAYCHHE
KOTOPBIX OTMEUAETCA B MPUMEPHON MporpaMMe BOCTIUTAHUS;

- B HWHTEPAKTHBHBIX (OpMax B3aHATHH IS [IKOJIHHUKOB, O0OECIIEYNBAIOIINX
OOJBIIYI0 KX BOBJIIEYEHHOCTh B COBMECTHYIO C II€IarorOM H JPYTUMHU JI€TbMH
NEeSATEIbHOCTh M BO3MOXKHOCTH 00pa3oBaHHMsi Ha €€ OCHOBE JETCKO-B3POCIBIX
OOIIIHOCTEH, KIIOUeBOE€ 3HAYEHHWE KOTOPBIX JJI BOCIHUTAHUSA TOJYEPKUBAETCS
MPUMEPHON MTPOTrPaMMOM BOCIUTAHHUSI.



Oco0enHocTH padoTHI yYuTe ISl IO MporpamMMme. 3ajada y4YuTesl COCTOUT B TOM,
4yTOOBl  CONPOBOXKJIATh Mpolecc Npo(EecCHOHATBHOM OpUEHTAlMM  IIKOJIbHUKA,
packpbIBasi MOTEHLMAT Ka)JI0r0 4epe3 BOBJIEUEHUE B MHOTOOOpPA3HYIO JESATEIBHOCTD,
OpPraHM30BaHHYIO B pa3HbIX ¢popMax. [Ipu 3ToOM pe3ynbTaTomM paboThl yUUTENS B IEPBYIO
ouepellb SBISAETCS JIMYHOCTHOE pa3BUTHE ydalerocs. JIMYHOCTHBIX pE3yJIbTaTOB
YUHUTEIb MOKET JOCTHYb, YBJIEKAs yYEHHKAa COBMECTHOM M HMHTEPECHON UM 00OHM
NEeATEIbHOCThIO,  yCTaHaBIMBas  BO  BpeMs  3aHATUU  J0OpOKENIaTEIbHYIO,
MOJIJIEP>KUBAIOILYI0 aTMOC(EPY, HACKIIIAs 3aHATUS LEHHOCTHBIM COAEPKaHUEM.

[TpumepHas cxema IpOBEAEHUS 3aHATHUI 110 IPOTpaMMe:

1. OOBsicHEeHUE TEOPETUYECKOTO MaTepralia o TeME.

2. IloaroroBka K OHKCHEPUMEHTAJIbHOMY 3aHATHIO, OOCYXIEHHE OOBEKTOB st
IIPaKTUYECKOTO 3aAHATHS.

3. IlpoBeneHmne MpakTHUECKOTO 3aHATHS - OCHOBHAA 3a7jaua OCBOCHHE METOJ0JIOTUHU
JTAHHOTO HKCIIEPUMEHTA.

4. Tlo OKOHYaHMU TPEIJIOKUTH JETSIM, KOTOpPbIE 3aMHTEPECOBAIUCH JIAHHBIM
HKCIEPUMEHTOM, Pa3BUTh €r0 B UCCIIENOBATEIbCKUN NPOEKT. s 3TOro HeoOXoAuMo
o0CynuTh OOBEKTHI, KOTOpBIE YUYEHUK OyIeT HCCIelnoBaTh, COCTaBUTh IUIaH
DKCIIEPUMEHTA.

5. TloMoub yueHUKY MpoaHAIU3UPOBATh PE3yJIbTaThl SKCIIEPUMEHTA.

OueHuTh pe3ynbTaThl MPOEKTHO-UCCIIEI0BATENbCKON NEATEIbHOCTH MIKOJIBHUKOB
MOXHO B MpoOLEcce 3aluThl UMHU CBOMX PA0OT B paMKax HIKOJbHOW Hay4yHO-
MPaAKTUYECKON KOH(PEPEHIUU.



COJIEP)KAHUE KYPCA BHEYPOUYHOM JESATEJHbHOCTH

Moayas «Kak KMBOTHbIe W pPaCTeHMs] NPHUCIOCAOJIUBAIOTCH» (IBOJTIOHUOHHAS
IK0JI0THUs) 5-6 Kiaaccsl (34 yaca)

1. Mbwt uccneoyem »xcuevie oo6vexmot (6 uacos)

CBoiicTBa M CTPOEHHE >KUBBIX OpPraHU3MOB (CTpoeHue kieTtku). Bum, ocodb -
OpraHu3M Kak eluHas cucrtema. Angantanuu (mpucnocoOsneHus). [lonstue romeocrasza
KUBOTO opranu3zma. CriocoObl €ro mojiepKaHusl.

[lonsiTne BapwaTMBHOCTM mpu3Haka. lccienoBatensckue pabotel «Bcee nu
(cuHuLb, O€NKK, Oepe3bl U T.J.) oAuHAKOBbIe? DOTOKBECTY.

Orpannuenus MopQosioruueckux U (usnosnornueckux agantauuid. Ilouyemy
OpraHu3Mbl HE CTAHOBATCS OECKOHEYHO OOJBbIIMMH, MAaJICHbKUMH, BCESIHBIM.
[Ipaktuueckas pabora «CocTaBisieM KHUTY PEKOPIOB PACTEHUN M KUBOTHBIX HAIIIETO
Kpas».

2. Bnusanue oxpyscarouieii cpeost Ha dcueswvle opzanusmol (12 uacos)

@dakTopbl OKpyXkarowen cpeapl (a0MoTHUYECKHe, OMOTHUYECKHE, aHTPOIOTEHHBIE).
[Ipumepsl  aOMOTHYECKUX  (PAKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BIMSHUE Ha
KU3ZHENIEATEIbHOCTh  JKMBBIX  OPraHU3MOB:  TEMIIEpaTypa, CBET,  BIAXHOCTb.
[Ipaktuueckoe 3ansitue «LIBeT m Temno» (KyOMKHM JibJja B3BECHTb, MOJIOKHUTh B YAILIKU
[letpu Ha pa3HonBeTHYI0 Oymary, yepe3 30 MUHYT B3BECHUTh 3aHOBO - KTO OBICTpeEe
pactasin). [Ipaktudeckoe 3anstue «UTo pacTBopseTcs B Boje» (dKCIepUMEHT « Kuakuii
nom»). [lpaktudeckoe 3anarue «uddysus BemecTB B BoAe (pacTBOPHI)», «JIBrkeHHe
pacTBOopoB 1O I1BeTKY». IlpakTuueckoe 3aHsitue «Jleg miaBaer B Boje (aiicOeprw,
3aMmep3aHue BoJoeMoB)». [IpakTuueckoe 3ansTue «Jlea npu 3amep3aHud paciuupsieTcs»
(pazpyiienue kamHs (TOYBOOOpa3OBaHuUE), 3aMEP3aHUE KIIETOK).

OcCHOBHBIE ~ 3aKOHOMEPHOCTH  MPUCIIOCOOJIEHUS  JKUBBIX  OpPraHU3MOB K
abnotnueckuMm (akropam. [IpucmocoOneHns K OCHOBHBIM aOMOTHYECKUM (hakTOpam:
TeMIlepaTypa, BIAXHOCTh W cBeT. l[Ipaktuueckoe 3ansarue «lllyba» (xkyOuku mbaa
3aBEpHYTh B pa3HbIil Marepual, B3BecUTh). lIpaktnueckoe 3ansiTue «IIUTrMEHTHI»
(MOXHO pa3lenuTh Ha BaTMaHe KpacuTenu u3 (imomactepoBy. [IpakTudeckoe 3aHsTHE
«Kak >KMBOTHBIE MJIaBAIOT B BOAE» (DKCHEPUMEHT C MUIETKOM).

UccnepoBarenbckue padboTel «BiusiHue cBeta (Tersia, BIaKHOCTH, COCTaBa MOYBbI)
Ha PACTeHHs] B ECTECTBEHHBIX WJM MCKYCCTBEHHBIX YCJIOBHSX» (Ha JAOCTYIHOM
Marepuaie).

3. Bzaumooeiicmeusn scuevix opzanuzmos (4 uaca)

buotnueckue (dakTopsI. 3aKOHOMEpPHOCTHU pa3BUTHUSA MEKBHUI0BBIX
B3auMooTHolIeHU. KosBomtonus (XHIMHUK-)KEPTBA; NApa3UT-XO035IMH) ODBOJIIOLIMUS
ctpareruit nqoObiBanus nuinu. CouuanbHOCTh. Bunbi-Becenenusl. [lepeuens pacteHuii-
Bpeauteneid. HWccnepgoBatenbckass padbora «HabmogeHuss 3a B3aMMOOTHOILIEHUSMU



KUBOTHBIX MPU TOOBIBAHUY MU (KOPMYIITKH JJIS TITHIL, )1 TOPOJCKHUX WIIN CETbCKUX
KUBOTHBIX). BeO-kamepob». HccnenoBarensckas pabora «PacmnpocTpaneHue BUIOB-
CHUHAHTPOIIOB B HaIlle MECTHOCTH.

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

AunTtponoreHnsie Qaktopsl. I[IpaBga 1M, 4YTO MEpPBOOBITHBIE JIOAM JKWIA B
rapMOHUU ¢ IpUpo0il. OoMallTHUBAHUE U TPUPYUYCHUE KUBOTHBIX U PACTCHUI. 3auem
criacaThb BBIMUpPAIONIME BUJIBI, KaK 3TO JenaTh. KylbTypHble pacTeHUS] U UX JTUKHUE
npenku. [louemy BaxkHO HUX coxpaHsATh. PazHooOpasue KynbTypHBIX PacTeHUH U HX
3HaUYEHUE B KU3HU yenoBeka. KpacHas kuura Bamieil Tepputopun. Ocobo oxpaHsieMble
TeppuTOpuM, 3anoBeAHUKH Poccum u mwupa. Ilpaktuyeckas pabora «PazHooOpasue
KYJIbTYPHBIX PACTEHUH B BallleM PETHOHE.

UccnenoBarenbckas pabota «BiusiHue aHTPONOTeHHBIX (PAaKTOPOB Ha pPa3BUTHE
pacTeHHil B TOPO/Ie/HACETIEHHOM ITYHKTE.

Okckypeust/mpaktuueckas pabdota «OOIIT B Bamem peruoHe - yHUKAJIbHbBIC
O0OBEKTBI TPUPOIBD.

5. Okonozuueckue numu (6 uacos)

buocdepa - onHa u3 BaxHelmmx 06070uek 3emiu. UTO Takoe «IKOJIOTHYECKUE
HUIIU» W Kak OHU (opmupyrorcs? DopMupoBaHUE 3HAHMM O OHMOpa3zHOOOPa3UIO
KU3HEHHBIX  (OpPM,  TIOBEJACHUECKMX  MPUCTIOCOONeHUH,  MOAU(UKAIIMOHHAS
M3MEHYMBOCTH (Ha 6a30BOM ypoBHE). PactutenbpHbie coobIIecTBa U ux TUmbl. Pazputue
Y CMEHBI PACTUTEIIbHBIX COOOIIECTB.

UccnenoBarenbckue padOThl «IKOJIOTMUECKHE HUIIM BOKPYT TeOs - OINHMCAHHE
(dakTopoB OKpyx)arwliei cpeab». HccnemoBarenbckue padoThl «DEHONIOTrHYecKue
HaOJIOICHUS.

Moayabs «OcHOBBI pacTeHHeBOACTBa» 7-8 Kiaccesl (34 yaca)
1. Beeoenue 6 pacmenueeoocmeo (1 uac)

Uro-Takoe pacTEeHUEBOJCTBO: OCHOBHBIE (DAKTOpPHI BbIpAIIMBAHUS PACTEHUU.
Hcropust pa3BuTusi arpoxumudeckux 3HaHui (padotst M.B. JlomonocoBa, 0. JIubuxa,
Bbyccenro, B.B. JlokyudaeBa, K.A. Tumupszena, I1.A. Kocteruesa, /[.H. [IpsHumnnkoBa
u ap.). [Ipaktuaeckas padota «bouka JInbuxay.

2. Aepomexnuueckuii Ikcnepumenm (3 uaca)

[IpaBuna mMOCTaHOBKHM arpodKCHEpUMEHTOB. IloCcTaHOBKAa HKCIEPUMEHTOB C
pacteHusiMU. BbIOOp TeMbl, COCTaBI€HHE TUIOTE3bl, LEIN U 3aay IKCIEPUMEHTA IO
BBIPAIIMBAHUIO PACTEHUH B KOHTpoJupyeMoil cpeae. KoOHTponuw, HNOBTOPHOCTH,
npoBesneHue dkcnepuMmenTa. [lnanupoBanume skcnepumeHTa. OlleHKa pe3yJibTaToB
skcriepuMenTa. MccnenoBatenbckas padora «®DakTopbl, BIMSIONIME Ha MPOpAcTaHHE
CeMsIH (POCT IPOPOCTKOB)».

OcBoeHuE TEXHOJIOTHH KPYTJIOTOJAUYHOIO BBIPAIIMBAHUS CAJIATOB U MUKPO3EJIECHH
B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX ycNoBHUsX. COOp yCTaHOBKHM [JIsl BbIpAllMBaHUs



pPacTEeHHI B KOHTPOJIMPYEMBIX YCIOBHSIX.
3. Ponb xumuueckux snemenmos ¢ numanuu pacmenuii (10 uacos)

Bopa. PactBop. BBITSKKAa. AHHUOHBI, KaTHOHBI, 3JIEKTPONPOBOAHOCTE W pH
pactBopa. Ponp XuUMHYECKMX DJJIIEMEHTOB B mnUTaHUHM pactenuil. llomyuyeHue
NUTATENbHBIX BEIIECTB pacTeHusMH. l[lpakTudeckas pabora «Cxembl MUTATENbHBIX
pacTtBOpoB. PacueT 103 y1oOpeHwii Jjisi MUTATENbHBIX PACTBOPOBY.

YnoOpenusi: OpraHudeckue, MHUHEpaldbHbIE, MHUKpOOUOIOruYecKue. THrbl
NUTaHus pacTeHuid. Bo3aymHoe W MuHepalibHOE (KOPHEBOE) NMTAaHUE PACTEHHIA.
TpaHCIOPT MNHUTATENBHBIX BEIIECTB PACTCHUI: BOCXOIAIIMA W HUCXOIAIIUNA TOK.
Baxueitmue kanuitasie, GpocdopHbie 1 a30THBIE ya00peHus, ux cBoictpa. [IpocTeie u
cinoxuble ynoOpenus. I[lpaktuueckas pabora «llpaBuna cMmemuBaHus yAOOpPEHHUII»
[Ipaktuueckas padora «lIutanue pacTeHUi: TEXHOJIOTHS MPUTOTOBICHUS MUTATEIbHBIX
PacTBOPOB JJIsl Pa3HBIX KYJIbTYpPY.

PocT u pa3BuTHE pacTeHHWii: 3Tambl OHTOrEHE3a, (PaKTOPbI, BIUSIOIIKE HA POCT
pacTeHui: CBeT, TyCTOTa IOCaJ0K, NHuTaHue, cyocTtpar. Ilpakruueckas pabota
«MOHUTOPUHT MUHEPAIBHOTO MUTAHUS PACTCHUIN.

OcoOeHHOCTH THUTaHUS PACTEHUN a30TOM. A30T M €ro 3HAUYCHHE B KU3HU
pactennii. DopMbl a30Ta U UX IPEBPALICHUE B MIOYBE.

Ucrounnku pocdopa g pacrenus. 3nauenue hochopcoaepikainx CoeTMHEHHMN
B KjieTKe. Ponb Makpospruyeckux coequuenuit gochopa B SHEPreTHIECKOM 0OMEHE.

Bnusinue kanuss Ha (Qu3MUECKHE CBOMCTBA MPOTOIJIa3Mbl, Ha (PEPMEHTHI
YTJIE€BOJOPOAHOTO0 0OMEHa, CUHTE3 OesKoB U Jp. Poiib Kayus B MOAAEp>KaHUA HOHHOTO
OasilaHca B TKaHSX, B MPOIECCaX CAMOPETYIISIIUH.

Perynaropnass u cTpykTypooOpa3oBaTeibHasi pOJb KalblMs. Y4YacTue B
00pa3oBaHUM KJIETOYHOM CTEHKHU, MOAAECPKAHUU CTPYKTYPHI MEMOPAH U PETYJISALUS UX
MIPOHUIIAEMOCTH.

3HaueHue Mar"usi B Metabonu3me pacTteHuil. MarHuit B coctaBe xsopodwuiia,
CXOJICTBO XJIOpOo(HiIIa U reMorafoOMHa Kak CBUIETEIbCTBO €IMHCTBA OPTraHUYECKOTO
MHUpa.

Cepa 1 ero OCHOBHBIE COCIMHEHHS, UX POJIb B CTPYKTYPHOM OpraHu3aliuy KJIETKH,
y4acTUE B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMSIX.

MuxkposnemenTsl. [IpeacTaBiaeHuss 0 poiid MHKPOSJIEMEHTOB B METa0OJIU3ME
pacteHuii. OCOOCHHOCTH TOCTYIUICHUS MHKPOSJIEMEHTOB B pacTeHus. CHHEpru3M
AHTaroHU3M 3JICMEHTOB ITUTAHUS PACTCHUH.

PacturenpHas AMAarHOCTHMKAa M METOABI WIAEHTU(HUKAIMK HEIOCTaTKa/M30bITKA
sanemeHTOB nutanus. [IpakTuueckas padota «PacTurenbHas TuarHoCTUKAY.

UccnenoBarenbckass padbora «OleHka COCTOSIHMSI KOMHATHBIX —PacTEHUM,
pPaCTeHMI HAa IIKOJBHOM TEPPUTOPUH, YCTAHOBKA IPUYUH NATOJOIMYECKUX COCTOSIHUM
(TIpY HAJTUYHN ).



UccnenoBatenbckast pabora «OneHKa BIUSHUS pa3iMYHBIX »3JEMEHTOB Ha
COCTOSIHUE PACTEHUH (COCTaBIECHUE PA3IUYHBIX OJKOPMOK)».

4. Pezynamopul pocma pacmenuii. 3awjuma pacmenuii (2 uaca)

[Tonsitue o perynaropax pocta pacteHuil. CTUMYIATOPBI pocTa - (GUTOTOPMOHBI
(aykcuHBI, THOOEPEITMHBI, IUTOKUHUHBI). THTHOUTOPHI pocTa pacTeHuit: 1. mpupoIHbIe
(abcum3oBasi KHUCIOTAa W HEKOTOpble (DEHOJIbHBIE BellecTBa (MKymMapoBas, KOpHUYHasi,
CAJIMLMIIOBAs K-Tbl), 2. CHUHTeTHYecKue (MOpGaKTUHBI, PETapAaHThl, JePOTUAHTHI,
JIeCUKaHThl, TepOunuapl). DOUTOMOHUTOPUHT M OIEHKA COCTOSHHUS PacTCHHI.
CoBpeMeHHbIe criocoObl MoHMTOpUHTA. [IpakTHueckas padora «PUTOMOHUTOPHHI U
OLIEHKA COCTOsAHUS pacTeHui. COBpeMEHHBIE CIIOCOOBI MOHUTOPHUHTA.

UccnenoBarenbckas paboTa «BnusHue rerepoaykcuHa Ha npopactanue (pocT Ha
Pa3HBIX CTAJIUAX, B Pa3HBIX YCIOBUSX) PA3TMUHBIX PACTCHUNY.

3amuTa pacTeHUd OT BpeauTeneil: ocHOBbI Onomerona. [Ipaktuyeckas pabota
«MHCeKTapuu: IpaBuia U YCIOBUSI pa3BEACHUS MOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanasa u nougennasn Kyaomypol, UX NpUMEHEHUE 6 6bIPAUIUCAHUU
pacmenuil. Quzuonocua pacmenuit (4 waca)

Bonnas, nmecuaHass u moO4YBEHHAasl KYyJbTYpbl, UX MPUMEHEHUE B BbIpalllUBaHUU
pactenuii. IIpoBeneHue BoJbl B KOpHE U cTebsie pacteHuid. Ilpaktuueckas pabota
«KopHeBoe naBieHue».

Boaubiii pexxuMm pacTeHHil: CTpO€HHME YCThUIl: (DaKTOPBI, BIMSIONIME HA WX
PACKpBITHUE U 3aKPbITHE. 3HAUCHUE MEXAHW3Ma PETYJIAINU UCIIAPEHHUS BIIard PACTEHUEM.
[Ipaktruueckas padora «IIpurorosnenue npenapara yCTbULl METOAOM CIIEIIKAY.

Uccnenosarenbckue padboThl: «BiusiHUE YCIOBUI coJepKaHUsS pacTEHUU Ha
KOJINYECTBO YCTHUII.

@DoTOoCHHTE3 - YHHUKaJIbHBIM mpolecc pacteHuid. TemHoBas W cBeToBass (pa3bl
dboTtocunTe3a. 3HaUeHUE (POTOCHHTE3A IS KUBBIX OopraHu3MoB. [IpakTudeckas paborta
«DyHKIMOHANIbHAST ~ AWMArHOCTMKA pPAaCTEHUH IO  AKTUBHOCTU  XJIOPOILJIACTOB)
UccnenoBarenbckass pabdota «Ompenenenue xmopodpmwmia A u b, oneHka
(OTOCUHTETUYECKOW aKTUBHOCTH PACTEHUN U (DaKTOPOB, BIHSIONTUX HA HEEY.

@akTOpbl POCTA paCTEHUU: BO3AYX M a’pauusa. [loazemMHOe nbIXaHUE PACTCHUM:
COCTaB TOYBEHHOIO  BO3Ayxa, Tra3oo0MmeH. ['a3o00MeH 1ipu  OECOYBEHHOM
BbIpamuBaHuu. Ilpaktuueckas pabdota «Aspamus, CO2 u O2. [JlpixaHue pacTeHUI».
IIpakTnyeckass paborta «JIpIXaHWEe pacTEHHMM: OICHKA HMHTCHCUBHOCTH JIbIXaHUS
pPacTEHU U IIIOJIOBY.

UccnenoBarenbckue paboTel: «BnusHue cmocoba BeIpamuBaHus (CocTaBa
NUTATEIbHOW CMECH, CXEMbl BHECEHHS) HA POCT U Pa3BUTHSI PA3JIMYHBIX PACTCHUII.



6. Kynomypnwie pacmenus. Cospemennsie acnekmut cenexkuuu (10 uacoes)

Kak wyenoBek cranm wucnosb3oBarh pacTteHusi? CBs3b Pa3BUTUA LHUBUIN3ALNHU
YeJloBeKa M OJJoMalIHuMBaHus pacteHui. [Jomectukanus. [uckyccus «Jlomectukanus,
BCE JIM PACTEHHS] M JKUBOTHBIE, KOTOpPBIE JKHUBYT PAIOM C YEJIOBEKOM WM
OJIOMAIIHUBAIOTCA? MOXKHO JIM CUATATh TapakaHa OJJOMAIlIHEHHBIM KUBOTHBIM?)

HacneacTBEeHHOCTh 1 U3MEHYMBOCTh - OCHOBHBIE CBOMCTBA JKHUBBIX OPraHU3MOB.
N3menunBocth. Buapl m3meHumBocTh. [IpakTmueckas pabdota «MoaudukammoHHAS
U3MEHYHMBOCTb (JIUCThS, UTOJIKU C OJTHOTO JEPEBA)».

I'en - wMarepuanbHbId HOCUTENb HACJIEACTBEHHOCTH W  HW3MEHYHMBOCTH.
HyxkiiennoBeie kucnoThl. Jlokanu3anus reHeTUYeCKOro Marepualna B KieTke. JleneHue
kierok. Permukarusa JIHK. OcHoBHas 1orma MoJIeKyIsipHO# Onosioruu. TpaHCKpUIIITHS.
Tpancnauus. Myranuu. [Ipaktuueckas pabora «['eH - HHCTPYKIUS 10 COOpKe KIETKH
(Ha Oucepe wnm KOHCTpyKTOpe)». IIpakTmueckas pabora «Myrtauuss Ha OyTtepOpone
(J1r000# 00BEKT M3 Ipeablayleld paboThl, A€ U3MEHEHHWE WHCTPYKLUUU MPUBEHET K
M3MEHEHHIO BHEIIHETO BUIa OOBEKTA)».

OddexT OyTHUIOYHOTO TOpPJBIINIKA U TeHETHYECKoe paszHooOpazme. UTo Takoe
reHOaHk? 3aueM COXpaHITh I€HETHUYECKHUE pecypchl pacTeHuil? OCHOBHBIE CIOCOOBI
COXpaHCHHS TCHETHYECKUX pecypcoB pacTenuid (ex Situ u in situ).

3nauenue pador H.M. BaBunoBa. 3akoH romojormdeckux psaoB. LleHTps
MIPOUCXOXKICHUS KynbTypHbIX pacreHud H.M. Basunoa u IIL.M. JXykosckoro.
[Ipaktruueckas pabota no rpynnam «OTKy1a Ha HaIUX cToaxX (PYKThI/OBOLIU/3IIAKI.

OcHoBHbIe MeToabl cenekuuu. ['uopuamzanus. Popmbl or60opa. OCHOBHBIE
HaIpaBJCHUS CEJEKUUU: YIYUIIEHHE YPOKalHOCTH, YCTOMYMBOCTH K OMOTHUYECKUM U
abuotnueckum (akropam. [Ipaktuueckas pabora «BripammuBaem ropox. Kak mposectu
CKpEILIUBAHUE Y TOPOXAY.

Ecte 1m xu3Hp B mnpoOupke? bBHOTEXHOJOTHS KYyJIbTYPHBIX PACTCHHI.
UccnenoBarenbckass paboTta «BeipamuBanue pacTeHUd B HpoOUpKE»  (MOMKHO
BOCIIOJIB30BaThCSA  pe3yjbTaTaMu MPEAbIAYIIUX SKCIEPUMEHTOB MO COCTaBJIECHUIO
MUTATEIbHBIX PACTBOPOB ISl PACTEHU ).

Kak  denmoBek  moxer  moaudummpoBatb  pactenuss?  ['eHeTmueckoe
penaktupoBaHue. CoBpeMEHHbIE  MOAXOAbI U JOCTUKEHUS  T€HETHYECKOTO
penaktupoBanus  pacteHuid.  IIpaktmueckas  pabora  «['eHOMHBIE  HOXKHHMIIBI
(MonenupoBanue padbotel cucteMbl CRISP-Cas).

7. Pacmumenvnas npooykyus. (4 uaca)
Hanzemubie 1 monzemubie opranbl pacTeHuid. [loGer u BuAOM3MEHEHHBI moler

pacteHuid. CriocoObl pa3MHOKEHUS PACTEHUH.
[lonsstTue o KauecTBE NPOAYKTOB mnuTaHus. IIpoOiieMbl KOHKypeHIUH
OTEYECTBEHHBIX MPOAYKTOB IMUTAHUS C UMIIOPTHBIMU. JIOTUCTHKA TOCTaBKM U CPEACTBA



COXpaHEHHUs NpPOAYKTOB muTaHus. llpakruueckas pabora «IIpeaenbHo AOMyCTHMBbIE
koHueHTpauu (IIJIK) nu Meronpl kKoHTposis 0€30MaCHOCTH PACTUTEIBHBIX MPOAYKTOB
IUTAHUS.

Muxkpo3seneHb: 1moye3HOCTh U TexHosorus. MccnenoBarenbckast padora «OueHka
Ka4yeCcTBa BbIPAILIEHHON MUKpPO3€eJIeHW» (JIMOO CBOsI, TMOO U3 Mara3uHa).

XHUMHUYECKUI aHanu3 IIPOIYKIIUH. OcHOBBI CHEKTPO(HOTOMETPHH.
[Torenunometpusi. Xpomarorpadus. [Ipaktuueckas padota «MeToabl OIIEHKH KauecTBa
PACTUTENBHOW MPOAYKIHMH: XPAHEHHWE W COXPAHHOCTh IUTATEIbHBIX BELIECTB» (II0
JOCTYITHOMY 00OpPYJI0OBAaHHUIO).

UccnenoBatenbckast pabdora «Onpenenenue BuraMuHa C METOJOM OOpaTHOTO
TUTPOBAHUS B IUIOAAX Ha PA3HOM CpPOKe (croco0e) XpaHEeHUsD».

Moayab «MoJiekyJsipHbIe OCHOBBI (PM3HOJIOTHH U (papMaKoJorum» 9 kiaacc
(34 yaca)

1. @uzuonozuueckas xumus. (10 uacos)

Beenenue. buorennnie anementsl: opranorensl: O, C, N, H. AxtuBabie (popmbl
KHUCIIOPOJIa, UX MOJIyYECHHUE, HEUTPATU3ALIUSL.

Makpo3JieMEeHThI: TPOLIEHT COJIEpKaHUSI B OPraHU3MeE, BBIMOJHsIEMas (PyHKIHUS,
comepkaHue B TpoAykTax muTaHusa. Ca2+ - cBs3pIBaromuye OCNTKH, JETTOHUPOBAHHE
KaJIbIIMSI, PETYIISIUSL YPOBHS KalbllMsg B OpraHU3Me: FOPMOHBI movek. Mg - cTpoeHue
xJiopouiia, €ro akTUBAIMS COTHEYHON YHEPTHEH.

MUKpOsIeMEHTBI: B KaKUX MOJIEKYJaX COJEp)KaTcs, BBINONHsIeMas (QYyHKIIHS,
coAepKaHWE B MPOAYKTax nurtaHus. llocnencTBus nepeno3upoBKU MUKPOIJIEMEHTAMM.
Fe - ycBauBaemble THUIBI COEAMHEHUM Kene3a. [ eMONmpoTenHbI, TeMOILUAHUH,
nmutoxpomel. CU - yCBOGHHWE W TpPAaHCIOPT MeEIW. benku, coaepkamuye Meab.
[Tatonoruueckue cuHpomMbl Menke u BuiibcoHa, CBsi3aHHBIE ¢ META00JIU3MOM ME/IH.

Toxkcuunbie smeMmeHThl [lepuoanyeckon cHUCTEMBI I OpraHusma. BriusHue
HEJIOCTaTKa MaKpO U MUKPOJJIEMEHTOB Ha KUBBIE OPTaHU3MBI.

UccnenoBarenbckas pabota «KomnuecTBeHHass  OLIEHKA COAEpKaHUs
MHUKPO3JIEMEHTOB WJIM BUTAMUHOB B MHUILIEBBIX MTPOTYKTaX»

XKupsi. 3a0osieBaHs YEIOBEKA, CBSI3aHHBIE C HAPYIICHHUSIMHU KUPOBOTO OOMEHA.
JucnunuaemMun.

VYrneBoasl. 3a0oeBaHMs YEIOBEKA, CBA3aHHBIE C HAPYIIEHUSIMHU YTJIEBOJIHOTO
obmena. CaxapHbIii guaoderT.

benku. Ctpoenue. 3abosieBaHUs YEJIOBEKAa, CBS3aHHBIE C HAPYIICHUSAMHU
oenkoBoro obmena. dynkium OenkoB. dDepmeHTh. Mexanusm nerictBus. Kiacchbl
depmentatuBHbix peakuuid. Kodepmentsl. Ilpaktnueckoe 3anatue «KauecTBeHHBIE
peaKIMy Ha OpTaHUYECKHe MOJIEKYIbD». [IpakTudeckoe 3anarue «JleHaTyparus OeIKoBy
[Ipaktrueckoe 3ansatue «M3yueHrne akTMUBHOCTH aMHJIA3bD».



BurtaMuHbI )KMpOpacTBOPUMBIE, BOAOPACTBOpUMEBIE. [IpeBpaiieHne BUTaMUHOB B
aKTUBHbIE (POPMBI KOYEPMEHTOB. ABUTAMUHO3BI.

OcHOBHbBIE THIIBI META0OJMYECKHX peaklUHuid. buosHepreTndyeckue MpoLecChI.
I'mukonus. Luxn Kpeb6ca. Llens nepeHoca 31ekTpoHOB. OKHUCIEHUE KUPHBIX KHUCIOT.
Karabanu3m amuHokucior. ['moxkoHeorene3. CHHTE3 yIJIEBOAOB, OEJIKOB, >KUPOB.
Metabonmutuyeckue 3aboneBanusi. Ilpaktuueckoe 3ansatue «PemieHue 3amau  Ha
SHEPreTUYECKUI OOMEH.

Knetka. [lonarue memOpanbl. @ynkunn MeMOpaH. Bujpl TpaHcmopTa B KIETKY.

MemOpannbie  opraHoujbl. 3a0oJieBaHUS CBA3aHHBIE C HapylIeHHEM pPabOThI
MeMOpaHHBIX OpraHesul, OOJE€3HM HAKOIUIEHHs. TUIbl KOHTAaKTOB MEXIY KIIETKamHu.
3HAaUYCHUE MEXKKJIETOYHOM KOMMYHMKAIMUA ISl 3J0pPOBbs opraHusMma. [Ipaktuueckoe
3ansaTHe «/luanus (kiaetouka Tpayoe).

Anpo. VYpoBHM  yIAaKOBKM  XpOMarhHa.  XPOMOCOMHBIE  TEPPUTOPUH.
HememOpaHHbIe OpraHOUIbI.

2. Monekynapnas ouonocus. (10 uacoes)

OCHOBHBIE BEXH PA3BUTHUS MOJIEKYJISIPHOU OMOJIOTHH.

HyxnennoBbie kucnotel. OCHOBHBIE NMPUHLUIIBI cTpoeHus. [IpakTuueckas paboTa
«Boigenenne JIHK wu3 Oanana». Ilpaktudeckass pabora «Moaens JIHK-opuramm.
[Ipaktuueckas paborta «Omnpenenenue kauvectBa mnpenapatoB JIHK ¢ mnomonisio
cniekTpodoToMeTpun» (MpU HATMYUK 000PYIOBAHUS).

Marpuunbie cuHTE3bl. Perumkanus - OCHOBAa KIJIETOYHOro AeneHus. [IpuHuumb
perunkanuu. [Ipaktuueckas padota «PermvkaTiuBHas MamyHa (Urpa-I1eMOHCTPALIHS )».
[Ipaktuueckas padota «[1LP (Mmogens ammnudukanus Ha Gymare).

Mytanunu. Uto Bei3biBaeT nsMenenus B crpoenun JHK. ITpunnune! penapanun.

Tpanckpunius. [Ipaktudeckas padorta «Cuna mpomMoTopay.

I'enetnueckuit kon. Ilpaktudeckas padorta «Pemenue 3agay Ha TeHETUYECKHM
ko1 Tpancismus. [Ipaktudeckas pabora «DoaauHT OEIKOBY.

Opranuzaiusi reHoMa BHUPYCOB [IpOTHBOBUpYCHBIE CpEACTBA, MEXAHU3MBI HUX
JNEUCTBUSL.

Opranuzanus reHoma OakTepwuit AHTHOAKTEepUaTbHBIC npenaparhl.
HccnenoBarenbckas padota «PacnpocTpaHeHre aHTHOUOTUKOPE3UCTEHTHBIX OaKTepuii»

Opranuzanuss reHoMa »HykapuoT ['eHoMHoOe penaktupoBaHue. IIpakTuueckas
pabota «PaboTa B COBpEeMEHHBIX I'¢HeTHUYeCKHX Oa3ax maHHbIX. IIpoBenmenue In silico
aHaJu3a MoCJIeI0BATEIbBHOCTEN T€HOBY.

3. @apmaxonozun (14 uacos)
[Tonsitne o nmexapcrBax. [IpuHIMMBI TOAX0/Ma K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHHHT U ero MeToasl. MccmemoBarennckas pabora «IKCIEPUMEHTHI TI0



ONPENEIICHUIO0 TOKCUYHOCTH BELIECTB HA APTEMUIMSIX).

ITytn BBenenusa JIC. dapMakOKMHETHKA JIEKAPCTBEHHBIX BELIECTB. BcackiBaHme
(abcopOumsi)  nexapctB.  OCHOBHBIE  MEXaHU3Mbl  BcachiBaHUs.  TpaHcropt
JIEKapCTBEHHBIX BemecTB. ['eHbl U Oenku mepBod (asbl Omorpanchopmanuu. Ilytu
BBIBEJICHUS JICKAPCTB U3 OpraHu3Ma. DKCKpelus U auMuHaIus. ['eHsl u 6enku BTOpon
¢dassr omotpanchopmanmu. GapmakoguHamuka. [ 1aBHOE U MOOOYHOE, Pe30POTHBHOE U
MECTHOE, IPSMOE, HETIPSIMOE U Pe(IIEKTOPHOE IeHCTBUE.

Bunbl B3auMopeiicTBusl jgexkapcTB. CHHEPru3sM M aHTarOHU3M IPH COBMECTHOM
JNENCTBUM JIEKAPCTBEHHBIX BEIIECTB, UX PA3HOBUIHOCTH.

TpancmeMOpaHHBI CUTHANUHT. THUIBI KIETOYHBIX perenTopoB. MemOpaHHbIE:
VMOHHBIE KaHaJbl, KaTAIMTUYECKHE U compsikeHHble ¢ G-OenkaMu; BHYTPUKIETOUYHBIE:
LATOIIJIA3MAaTUYECKUE U sIepHbIE. MeXaHU3MBbl JIUTaHA-PELENITOPHOIO B3aUMOIECUCTBUA.
CelleKTUBHOCTh  (M30MpPaTEIbHOCTh) JCHCTBUS, CBSI3b «XHMHYECKas CTPYKTypa -
(apMakoornyeckass akTUBHOCTh BELIECTBY.

PapMaKOJIOrM4eCKOM MOIYJISIUAA CUHANTHYECKOM XOJMHEPTUYECKOW Nepeaaydd.
MonekynsapHbIii  MeXaHu3M  JedcTBUS U (apMaKoJOTHYECKUe CBOMCTBa M-
XOJIMHOOJIOKAaTOPOB, TaHIIM00JI0KaTOPOB U Kypapenogo0HbIX CPEICTB.
@apMakoJIOrMUYeCcKass  PEeryjsilus  aKTUBHOCTM  AJPEHEPIMYECKOro  CHHAIICa.
AJpEHOMUMETHKH, aJpeHOOJIOKAaTOpbl, CcUMMATONUTUKU. [IpakTuueckas pabota
«BnusHue aapeHalMHa Ha CEP/ICUHbIC COKpAIICHUS (TTPOrpaMMHOE 00ECIICUEHHUE)».

MonekynspHas (papMakKoJIOrusi aHTUAIEPIHYEeCKUX CcpenacTB. ['mctamMumHOBBIE
pEeUenTophl: TUIBI, MOJEKYJspHass opraHu3anus. Crabuam3atopbl MeMOpaH TYYHBIX
KJIETOK:  MOJIEKYJSIDHBI ~ MEXaHU3M  JEUCTBUS, OCOOCHHOCTHM  KJIMHHYECKOTO
NPUMEHEHHUS, TOUYKU MPUIIOKEHUS AeHCTBUSI HHTUOUTOPOB JIMITUIHBIX MEIUATOPOB.

MexaHu3M AEHUCTBUS U NPUMEHEHUE NPENaparoB, CTUMYJIHUPYIOIIHUX IIPOLIECCHI
nMmyHuTera. dapmakonornyeckas XapaKTEPUCTUKA HWHTEPJICHKUHOB: IIOJIyYEHHUE,
MEXaHU3M JehcTBUs, TpuMeHeHue. OCHOBBI MATO(PU3UOIOTUU OCTPO(Pa30BOr0 OTBETA,
MeInalus BocaieHus. MoJIeKyJISIpHbIA MEXAHU3M MPOTUBOBOCHAIUTENBHOTO JEHCTBUS
[JIFOKOKOPTUKOCTEPOUZIOB,  HECTEPOUJHBIX  MPOTUBOBOCHAIUTEIBHBIX  CPEACTB.
[IpakTruueckas pabora «I'ucronornyeckue npenaparbl UMMYHHOU CHUCTEMBI.

[TonsTe 0 HapKo3€ M HAPKO3HBIX MNpenaparax. KieTouyHbld U HEPBHBIA HAPKO3.
@apMaKoJIOrMYECKasi XapaKTepUCTHKA OTHEIbHBIX TIPYNI HApPKO3HBIX CPEACTB.
[locnenoBarenbHOCTh JAEWCTBUSA Ha LEHTpalbHYIO cuctemy. llpaktnueckas paborta
«I'ucronornyeckue npenapaTsl HEPBHOM CUCTEMBDY.

®dusnonornyeckuii coH; (a3l cHa. Bunbl Hapymenuir cHa [loHsTtue o
MEJMKaMEHTO3HOM CHE M CHOTBOPHBIX Ipenaparax (TMIMHOTUKAX).

MonekynsipHble acnekTsl Houuneniuu. OnuaTtHble PEeUuenTopbl, WX THIIBL.
DOHKealuHbl ¥ SHAOPPHUHBI - SHJOTEHHBIE JIUTAH/Ibl ONUATHBIX PELENTOPOB.

AHTUNICUXOTHYECKOE JEHCTBHE, BIUSHUE HAa (QYHKIHMIO SKCTPANnUpaMUIAHON



CUCTEMBI, AMOITMOHAIILHYIO Chepy, PBOTHBIA IIEHTP, apTepUaTbHOE MaBIICHUE, ICHTP
TepMoperysiuud. MoJeKkysipHble MEXaHU3MBbl JACHCTBUS HEUPOJIEITUKOB, BIUSHUE HA
no(paMUHOBBIE, CEpPOTOHMHOBBIE, AJJPEHO- U TUCTAMUHOBBIE PEIENTOPHI, UX EHCTBHE HA
KJIETOUYHbIE MEMOpaHbl, Ha JCTOHUPOBAHWE TKaHEBBIX MOHOaMuHOB. IloTeHuuman-
3aBUCUMbIC HATPHUEBBbIE KaHalbl KaK MHUIIEHU JCHCTBUS MECTHBIX aHECTETHUKOB.
CrocoObpl MHTUOMPOBAHMS TOTCHITMAT-3aBUCUMBIX HATPHEBBIX KAHAJIOB MECTHBIMH
aHectetukamu. IIpaktuyeckas pabota «Kapra oskcnpeccun a0()aMHUHOBBIX U
CEPOTOHMHOBBIX pEUENTOpPOB B Mo3re Mblmeih». HccaenoBarenbckas padora
«[loBenmenveckne TecThl Ha pbiOkax Danio rario. Caemyo-TeMHas —Kamepay.
HccnenoBatenbckas padota «[loBeneHueckre TecThl Ha peiOkax Danio rario. OTkpsiToe
nojiey». Hccnenosatensckas paborta «I[loBemeHveckne TecThl Ha phriOkax Danio rario.
CraiiHO€e IOBEICHHEY.

Moayab «MosiekyasipHbie 0CHOBBI cetekunm» 10 kiacc (34 yaca)
1. Monexynapunas ouonozus. (10 uacos)

OCHOBHBIE BEXH PA3BUTHUS MOJIEKYJISIPHOU OMOJIOTHH.

HyxnennoBbie kucnotel. OCHOBHBIE NPUHLUIIBI cTpoeHus. [IpakTruueckas padbota
«Boigenenne JJHK wu3 Oanana». Ilpaktudeckass padbora «Moxenbs JIHK-opuramm.
[Ipaktuueckas pabota «Omnpenenenue kauvectBa mnpenapatoB JIHK ¢ mnomonisio
criekTpodoToMeTpun» (MIpU HATMYUU 000PYIOBAHU).

Marpuunbie cuHTE3bl. Perumkanus - OCHOBAa KIIETOYHOro AeneHus. [IpuHuums
perunkanuu. [Ipaktuueckas padota «PemnkaTiuBHas MamMHa (Urpa-I1eMOHCTPALIHS )».
[TpakTuueckas padota «I 1P (Monens ammindukanus Ha Oymare)y.

Mytanunu. Uto BeI3biBaeT nsMeHenus B crpoenun JJHK. [Ipunnuner penapanun.

Tpanckpunus. [Ipaktudeckas padora «Cuna mpomMoTopay.

I'enetnueckuit kon. Ilpaktuueckas paborta «Pemenue 3agay Ha TeHETUYECKHM
ko1 Tpancisius. [Ipaktudeckas pabora «DoaauHT OEIKOBY.

Opranuszanusi reHomMa BHUPYCOB IIpOTHBOBHpYCHBIE CpPEIACTBA, MEXaHU3MbI HUX
JNEUCTBUSL.

Opranuzanus reHoma OakTepwuit AHTHOAKTEepUaIbHBIC npenaparhl.
HccnenoBarenbekas padora «PacnpocTpaHeHre aHTUOMOTUKOPE3UCTEHTHBIX OaKTepuii»
Opranuzanusi reHoma 3ykapuoT ['eHomHoe penaktupoBanue. I[lpakthueckass padorta
«PaboTa B cOBpeMEHHBIX T'eHeTHYeCKuX 0Oa3zax maHHbIX. [IpoBemenue In silico anamuza
IIOCJIEA0BATEILHOCTEN TEHOBY.

2. Monekynapuwie ocnoewt 2enemuxu (10 uacos)
IIpeamer reHeruku. KpaTkag HUCTOpUS  pa3sBUTHA  NPEACTABICHUSA O
HACJICICTBCHHOCTH.
OT rena k NpU3HAKY: KaKk packpacuTh koTa. Uto Takoe npusHak? IIyTe oT rena o
npu3zHaka. Myrtanuu. Ajsuienu. ['eTepo3urotel M romMo3urotbl. JIOMHHAHTHBIE H



peueccuBHble aymenud. PoneBas wurpa «Amnenw». lccnenoBaTenbCKHil  ITPOEKT
MyrtareHnnbie (GaKkTOpBbI.

['ensl cTposT opranu3Mm. BkiloueHHe U BBIKIIIOUEHHE OOJIBIIOTO HAOOpa T'eHOB.
Kak kieTku MOHMMAalOT, Kakue TeHbl JOJKHBI padoTtath. PoneBas wurpa «Cyanba
KJIeTKW». ['eHbI-niepexiirouarend. [Ipaktrnueckoe 3aganne « AITOPUTMBI IS KIIETOK.

JIucKpeTHOE HacleOBaHWE MPU3HAKOB. 3aKOHbI MeHens: OJIMH T€H - OJUH
npu3Hak. Cxema CKpemmBaHus. 3aKOH €IWHOOOpaswsi TMOPHUIOB MEPBOTO MOKOJICHHUS.
[IpakTueckoe 3amanue «EamHooOpasue mepBOro MOKOJICHUS». 3aKOH pacUICTUICHUS
NpU3HaKa BO BTOpPOM mokosieHUH. [Ipaktudeckoe 3amgaHue «PaciemnyieHre BO BTOPOM
IOKoJIeHUn». MceaenoBarenbekuil mpoeKT «3akoHsl I'. MeHens B 9KCIIEpUMEHTE.

3akoHbl MeHJens: HECKOJIbKO T€HOB - HECKOJIbKO MpHU3HaKoB. JluruOpunnoe
ckpeuuBanue. HesaBucumoe pacxoxkaeHue xpomocom. Ilpaktuueckoe 3amaHue
«PemeTtka Ilenneray. CrierieHHOE HacIeI0BaHUE.

B3auMmopeiictBue TeHOB. AJUIENIBHOE W HeaulelbHOE. [IpakTMueckoe 3aHATHE
«B3anmoielicTBHS TEHOB (MOJEIMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY)»
Omnpenenenue noina. IlonoBsle Xxpomocombl. Camipl U caMkd. BnusiHue ¢akropon
OKpYXaromen cpeasl. XpOMOCOMHOE oOlpezeseHne Moja. [logoBele XpOMOCOMBI.
[IpakTnueckoe 3amanue «HacnenoBanuwe, cuemneHHoe ¢ nojgom». IIpoGnema
JOTIOJIHUTENIBHOW X-XPOMOCOMBI Y KEHIIUH. TPEXIIBETHBIE KOIIKH.

3. Monexynapusie ocnogwl cenexyuu (14 uacos)

I'enbl B monyssinusix: Beukoe paBHoBecue. [lomymsamusa. YacToTel BCTpeyaeMOCTH
Mpu3HaKa v ajuiens. YpaBHeHue Xapau-BaiinOepra. Ilpaktuueckoe 3ananue «4acToTsl
ajuienied, TeHOTUNnoB U  (peHoTUNOB». McciienoBaTeNnbCKU  TPOEKT «AHAIN3
T€HETUYECKON CTPYKTYphI NOMYJISIIUU (Ha OCHOBE 3aKoHa Xapau-Baiinbepra)y.

[Tonynsauuu MEHSIOTCS: YMCICHHOCTh, MUTpaAlds M BBIOOp cympyra. DakTopsl,
KOTOpbI€ BBIBOAST TOMYJSIIIUI0O W3 paBHOBecHs Xapau-BaiinOepra. YucieHHOCTh
nonynsinuu. PoneBast wurpa «Oddexkr ocHoBarens». PoneBas wurpa «Oddext
OyThUIOUHOrO Tropibiikay. [peiid renoB. Myranuu. HecnydaliHoe ckpeluBaHue.
N3zonsmus.

[Monynsiuu  MEHAIOTCA:  €CTECTBEHHBIM  0TOOp. MexaHusm  JAeicTBUS
ecTecTBeHHOTO oTOOpa. JIBrkymuit oToop. Ponesas urpa «EcTecTBEHHBIN 0TOOPY.

MoaudukanroHHas U3MEHYUBOCTb. Cratuctuueckue 0COOEHHOCTH
Mo U (pHKAIIMOHHOW M3MeHYnBOCTH. MccnmemoBarenbekue pabotel «MoaudukamuoHHas
M3MEHYMBOCTh PACTEHUI B MpEJeiax Ballero MeCTa JKUTEIbCTBAY.

HacnenoBanne KOMMYECTBEHHBIX NPU3HAKOB. KoOIWYeCTBEHHBbIE MPU3HAKHU.
CpenoBast ”3BMEHUMBOCTH Mpu3Haka. Koagduuurent nacienyemoctu npusHaka. OTBeT Ha
otOop. IloMck T'eHOB KOJMYECTBEHHBIX MNPU3HAKOB. OJHOHYKJICOTHUIHBIE BapUaHTHI
reHoB. JIHK-uun. [TonHOreHOMHBIN aHAIU3 acCOLUAIIU.



«Omb» Hag reHoMoM. [loctreHomHuas spa. OOpatHas reHetuka. «OMUKCHBIEY
uccinenosanus. [Iporeom, Mmerabosom. [IpakTudeckoe 3aganne « ArpOHOMBD.

JlomecTKanus U LEHTPHl T'€HETUYECKOro pazHooOpasus. Iloucku pactenuii c
«XOpOUIUMU» TMpU3HAKAMH JJIsi 4enoBeka. L[eHTphl TreHeTH4ecKoro paszHooOpasusl.
Hukonait Banosuu BaBunon. Cenekuus. KoMOuHanmonHass 1 ruOpujiHas CENEKIIUs.
I'ereposuc. Ilpaktuueckoe 3amanue «l OMOJIOTMYECKHE PANbl  HACIEACTBEHHOMU
M3MEHYUBOCTI.

CoxpaHHUTh W U3YYUTHh T€HBI, YTOOBI MEHATH Oymymiee. Kak mpaBUIbHO XpaHUTH
relsl. Kosuieknuum  TreHeTnueckux  pecypcoB  pactenuil.  [Ipaktukym — w/wnu
UCCIICIOBATCIILCKAN TPOEKT «MeTopl KyJIbTUBUPOBaHMs IN VIO a1 CoXpaHCHHUs
TEHETUYECKUX PECYPCOB PACTEHUM U JUUI1 YCKOPEHHOU CENIEKLIUN.

'enernyeckue wEHTPHl B Hallen crpa”e. [e 3aHMMAOTCd TEHETUKOW U
TEHOMMKOU I HYK]I CEJIbCKOTO XO3S1CTBA.



IINTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHUS KYPCA BHEYPOUHOM JEATEJBHOCTHU

3aHATHS B paMKax MpOrpaMMbl HaNpaBiIeHbl Ha OOECIEYEHUE JTOCTUKEHUS
IMIKOJIbHUKAMU  CJEAYIOIIUX  JIMYHOCTHBIX, METANpeIMETHbIX W  IPEIMETHbIX
00pa3oBaTEIbHBIX PE3YIIHTATOB.

JIMYHOCTHBIE Pe3yJIbTATHI:

B cgepe epadcoanckoco eocnumanus: TOTOBHOCTH K  KOHCTPYKTHBHOM
COBMECTHOM JESTENBHOCTHU MPHU BBITOJIHEHUH UCCIIEI0BAaHUN U IPOEKTOB, CTPEMIIEHUE K
B3aMMOIIOHUMAaHUIO Y B3aMMOTIOMOIIIH.

B cgpepe nampuomuuecxkoeo 6ocnumarnus: OTHONIEHUE K OMOJOTUU KaK K BaKHOU
COCTAaBIIIOIIEN KYJbTYPbl, TOPAOCTh 33 BKIIAJl POCCHUMCKUX U COBETCKHX YYEHBIX B
pPa3BUTHE MUPOBOM OMOJOTUYECKON HAYKH.

B cgpepe Oyxosno-npascmeenno2o 6ocnumanus: TOTOBHOCTb OII€HUBATH
MOBEJICHUE U TOCTYNKH C TO3UIIMHM HPABCTBEHHBIX HOPM U HOPM SKOJIOTHYECKOMU
KYJbTYpPbl, IOHUMaHUE 3HAYMMOCTH HPABCTBEHHOTO acCIeKTa JESATEIbHOCTU YEJIOBEKA B
MEJUIIMHE U OMOJIOTHH.

B cgepe scmemuueckoco 6ocnumanus: TIOHUMaHHWE PO OWUOJOTHUU B
(hOpMHUPOBAHUU ICTETUUECKOM KYJIbTYPhl TUYHOCTH.

B cgepe ¢usuueckoco eocnumanus, Gopmuposanus Kyiemypvl 300p0o6bsa U
IMOYUOHATLHO20 011a20N0YYUs: OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3J0pPOBBIO U
YCTAaHOBKAa Ha 370pOBbIA 00pa3 KU3HU (30POBOE TMUTAHHUE, COOIOJICHUE
TUTUEHUYECKUX TMPaBWI U HOPM, COAlaHCHUPOBAHHBIM PEXKUM 3aHATUM U OTAbIXA,
perymnsipHas ¢uznueckas akTUBHOCTD); OCO3HAHUE TIOCIICJCTBUN U HEMPUSTUE BPEIHBIX
MpUBbIUEK (YMOTpeOIIeHUE aJIKOToJisi, HAPKOTUKOB, KypeHHE) U UHBIX (HOpM Bpeaa s
(Gu3MYECKOTO U NCUXUYECKOTO 370pPOBBS; COOJIOAEHHE MpaBuil OE30M1aCHOCTH, B TOM
YHUCJIE HABBIKM O€30MacHOrO TOBEJAEHUS B TMPUPOIHON cpefe; CPOPMUPOBAHHOCTH
HaBbIKa pedIeKCHH, YIPABICHHE COOCTBEHHBIM AMOLIMOHATIBHBIM COCTOSTHUEM.

B cghepe mpyoosozo eocnumanus: akTUBHOE y4acTUE B PELICHUU MPAKTUYECKUX
3a7a4 (B paMKax CEMbHU, IIKOJbI, TOPOJa, Kpas) OMOJIOTMYECKOM M IKOJOTHYECKOU
HaIpaBJICHHOCTH, HMHTEPEC K MPAKTUUYECKOMY H3Yy4YEHHUIO Npodecchil, CBSI3aHHBIX C
OHOJIOTHEH.

B cgepe oxonocuueckoco 6ocnumamus:  OpUEHTalUs Ha MPUMEHEHHE
OMOJIOTUYECKUX 3HAHWM TpU pEIIeHUH 3a7ad B OOJAcCTH OKpPYXKAIOMIeH Cpeibl;
OCO3HAHHUE JKOJIOTMYECKHUX MPOOJEM M MyTeH MX PEelIeHHs; TOTOBHOCTh K YYacTHIO B
PAKTUYECKOMN JESITEIbHOCTH IKOJIOTMUYECKON HAMPABIEHHOCTH.

B cgepe nonumanus yemnocmu HayuHo20 NO3HAHUA! OPUEHTALMS HA
COBPEMEHHYI0 CHCTEMY HAyYHbIX MPEACTABICHUA OO0 OCHOBHBIX OHOJOTMYECKUX
3aKOHOMEPHOCTSIX, B3aUMOCBS3AX 4YEJIOBEKA C INPUPOAHOM M COLMAIBHOM CpENOU;
MOHUMaHUE POJIM OMOJOTHYECKON HAyKW B (DOPMHUPOBAHWH HAYIHOTO MHUPOBO33PEHUS;
pa3BUTHE HAYYHOH JI0003HATEIHHOCTH, MHTEpEca K OMOJOrMYecKON HayKe, HaBBIKOB



UCCIIEI0BATEIBCKON JEATEIBHOCTH.

B cgepe aoanmayuu k usmeHarOwumMcs yYCA08UAM COYUATLHOU U NPUPOOHOU
cpeovl:  alleKBaTHAs OLICHKA M3MEHSIOUIMXCS  YCJIOBHM; MPUHATHE  PEIICHUS
(MHIMBUAYaIbHOE, B TPYIIE) B H3MEHSIOMIMXCS YCIOBHSIX HAa OCHOBAHMM aHaIU3a
Ouonoruueckor uWHGOpMaNMK; IJIAHUPOBAaHHE JEWCTBUA B HOBOM CHTyallud Ha
OCHOBaHUU 3HAHUI OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHble pe3yJbTaThI:

B cgepe osnaoenus ynusepcanvhvimMu yueOHbIMU NO3ZHABAMENTbHLIMU OCUCBUIMU.
ba3oBrlie jJornyeckue nenCcTBUs:
* BBISIBIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA OHOJOTUYECKUX

00BEKTOB (SIBIICHUN );
* YCTAaHABIWBAaTh CYIICCTBCHHBI MPHU3HAK KJIACCH(PUKANNK  OMOJOTHUECKHUX
O0OBEKTOB (SIBJICHUM, MPOIECCOB), OCHOBAHUS [Jisi OOOOIIEHUS M CpaBHEHWUS,

KpUTEPUH MPOBOAMMOIO aHAIIN3A,

* C y4€TOM MPEIJIOKEHHON OMOJIOTMYECKOM 3a/laud BBISBIISTH 3aKOHOMEPHOCTH U

MPOTUBOPEYMS] B paccMaTpUBAeMbIX (pakTax M HAONIOACHMSX; IpeaiaraTh
KPUTEPUU JIJIS BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

* BBIBJIATH JACPUUUTHI HHPOPMALMM, [JAHHBIX, HEOOXOAMMBIX IS pELICHUs
IMOCTABJICHHOM 3aJ1a4H;

* BBIBJISITH MPUYMHHO-CJIEACTBEHHBIE CBSI3M NPU HM3YYEHUH OMOJOTHYECKHX
ABJICHUM M TMPOIIECCOB; JENaTh BBIBOABI C HUCIOJI30BAaHUEM JAEAYKTHBHBIX U
MHAYKTUBHBIX YMO3AKJIIOUEHHUH, YMO3aKIIOUEHUH 10 aHAJIOTUU, (GOpMyIHpPOBAThH
TUIIOTE3BI O B3aMMOCBS3SIX;

* CAMOCTOSITEBHO BBIOMPATH CIOCOO pelIeHUs yueOHON OMOJIOrMYecKoi 3aaauu
(cpaBHMBATh HECKOJBKO BApUAHTOB PEIICHUs, BEIOUpATh HanboJiee MOAXOASAIIMIA
C YYETOM CaAMOCTOSITENBHO BBIJICIIEHHBIX KPUTEPHEB).

ba3oBble HcclieI0BaTENIbCKUE ACHCTBUS:
* HCIOJIb30BaTh BONPOCHI KAK UCCIEA0BATEIIbCKUI HHCTPYMEHT ITO3HAHNUS;

* (QopMymupoBaTh BOMPOCHL, (PUKCHPYIOIIUE pa3pblB MEXKAY pealbHbBIM U
KEJIATeIbHBIM ~ COCTOSIHUEM  CUTyallMd, OOBEeKTa, U  CaMOCTOSTEIIbHO
yCTaHaBIMBATh HCKOMOE U JTAHHOE;

* (QopMupoBaTh  THUNOTE3Yy 00  HUCTUHHOCTH  COOCTBEHHBIX  CYXKJICHH,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHECHHUE;

* MPOBOJUTH MO CAMOCTOSATEIHLHO COCTABICHHOMY IIJIaHy HAOJI0IeHUE, HECTIOKHBIN
OMOJIOTUYECKUA DKCIIEPUMEHT, HEOOJIBIIIOE HCCIEAOBAHUE IO YCTAHOBIICHUIO
0COOEHHOCTEN OMOoIOrnYecKkoro o0bekTa (Imporecca) u3y4eHus,

* TPUYMHHO-CIIEJACTBEHHBIX CBSI3ed M 3aBUCHMOCTEH OHMOJOTHMUYECKUX OOBEKTOB
MEXy COOO0M;

* OIIEHWBATh HAa MPUMEHHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TOTYYCHHYIO B
X0JIe HaOIIOACHUS 1 IKCIIEPUMEHTA,;

*  CaMOCTOATENHHO (OopMyIUpoBaTh OOOOIICHWS W BBIBOJALI IO pe3yJbTaTaM
NPOBEAEHHOTO HAONIONCHUsS, IKCIEPUMEHTa, BJIAJIeTh WHCTPYMEHTAMH OIICHKHU



JIOCTOBEPHOCTH MOJTYyYEHHBIX BHIBOJIOB 1 00OOIIEHUH;

IIPOTHO3UPOBATHh BO3MOXKHOE JAJIbHEHIIIEe pa3BUTHE OMOJOTHIECKHIX MPOIECCOB U
WX TIOCJIC/ICTBHSI B QHAJIOTHMYHBIX WM CXOJTHBIX CUTYaIlUSX, a TAKXKE BBIJBUTATH
MIPEAMOIOKEHUS 00 MX PA3BUTHH B HOBBIX YCIOBHUSIX M KOHTEKCTAX.

Pabora ¢ nadopmanmeii:

MPUMEHSTh Pa3JIMYHbIC METOJIbI, MHCTPYMEHTHI M 3aIIPOCHI IIPH ITOMCKE M 0TOOpE
Owonormuecko wWHGOpPMAMKM WM JaHHBIX W3 HMCTOYHHKOB C YYETOM
MIPEIOKCHHON yaeOHOM OMOJIOTHIECKOM 3a1a4H;

BBIOMpPATh,  AHAIW3UPOBATH, CHCTEMATU3UPOBATh W  HHTEPIPETUPOBATH
OMOIOTHYeCcKyI0 HH(MOPMAIIMIO Pa3IMYHbIX BUIOB U (HOPM MPEICTaBICHIS,
HaXOJIUTh CXOHBIC apPTyYMEHTHI (TIOITBEPKAAIOIINE WU OMPOBEPTAIOIINE OJTHY U
Ty € HJICI0, BEPCHIO) B PA3TUIHBIX HH()OPMAITMOHHBIX HCTOYHUKAX;
CaMOCTOSITEIIEHO BBIOMPATh ONTHMAIBHYIO POpMY MIpeicTaBIeHIS HHPOpMAIH U
WUTIOCTPUPOBATh pPENIaeMble 3aJadd HECJIOKHBIMH CXEMaMH, JuarpaMMaMu,
UHOM rpaduKoi U UX KOMOMHAIIUSIMU;

OIICHWBATh HAAKHOCTH OHMOJOTMYECKOW WH(OpMAIMU TI0  KPHUTEPHSM,
MIPEIOKCHHBIM YUUTEIIEM HUJIH CHOPMYITHPOBAHHBIM CaMOCTOSTEIILHO;
3alIOMUHATh U CUCTEMATH3UPOBATh OMOJIOTHYECKYIO HH(OPMAIIHUIO.

B ciepe osraoenus ynueepcanvHuiMu y4eOHbIMU KOMMYHUKAMUSHbIMU OCUCEUIMU
OOuienue:

BOCIIPUHUMATh U (OPMYJIHMPOBATH CYXIEHUS, BbIpakaThb SMOIMU B IIpoLEecce
BBINIOJIHEHHUS TPAKTUYECKHUX U JTA0OPATOPHBIX padoT;

BBIpAKaTh ce0s1 (CBOIO TOUKY 3pEHHUS) B YCTHBIX U TUCbMEHHBIX TEKCTaX;
pacno3HaBaTh HEBepOAJIbHbIE CpPEACTBA OOIICHMS, NOHMUMAaTh 3HAYECHHE
COLIMAJIbHBIX 3HAKOB, 3HAaThb M PAaclO3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX
CUTYAlMI U CMTYaTh KOH(MIUKTBI, BECTU IEPETOBOPBHI;

NOHMMAaTh HAMEpPEHUs JAPYTUX, TMPOSBIATh YBAXKUTEIbHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU popMe (HopMyaupoBaTh CBOM BO3PAKEHHUS;

B XOJI€ IUaJiora U/WJiM TMCKYCCUHU 337aBaTh BOIPOCHI M0 CYIIECTBY 00CYKIaeMOi
OMOJOrMYecKOM TeMbl M BBICKA3bIBaTh WJICH, HAIlCJICHHbIE Ha pELIeHHUE
OMOJIOTHYECKOM 3a7a4M U MOJIJIepKaHue OaroKenaTeIbHOCTU OOIICHUS;
COMNOCTAaBIIATh CBOU CYXKIEHHS C CYXACHUSAMHU JAPYTHMX YYaCTHHKOB JHAJIOTA,
0oOHapyKUBaTh Pa3JIMYUA U CXOJCTBO MO3UIUH;

nyOJUYHO MPEACTABISTh PE3yJbTaThl BBIMOIHEHHOTO OHMOJOTMYECKOTO OIbITa
(aKCTIeprUMEHTa, UCCIIEIOBAHUS, TPOCKTA);

CaMOCTOSITENIbHO BHIOMPATh (hOpMaT BHICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTAIH U
OCOOEHHOCTEW ayIUTOpUM M B COOTBETCTBUM C HUM COCTaBJISITh YCTHBIE U
MMCbMEHHBIE TEKCTHI C UCIIOJIb30BAaHUEM WILTIOCTPATUBHBIX MaTEpUaJIOB.

CoBMecTHas AeSITEIbHOCTD (COTDVI[HI/IIICCTBO):

MOHUMAaTh W HCIOJB30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIWBUAYAIbHOM
paboThI MPU PEIICHUU KOHKPETHOW OMOJIOTHYECKOW MpOOJIeMbl, 000CHOBBIBATH
HEOOXOIMMOCTh MPUMEHEHHSI TPYIIOBBIX (POPM B3aUMOJICHCTBHUS MPH PEIICHUU
MOCTaBJICHHOW y4eOHOM 3a1a4H;



MIPUHUMATH 11€JIb COBMECTHOM JEATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JIEUCTBUSA 1O
e€ JMOCTIKEHMIO: paclpelelisiTh POJIM, JIOroBapuBaThCs, 00CYyX AaTh MpoLecc U
pe3yabTaT COBMECTHOM pabOTHI;

yMETh 0000IaTh MHEHHUS HECKOJBKUX JIIOACH, TPOSBIATH TOTOBHOCTH
PYKOBOJIUTb, BBITIOJIHATH MOPYYEHUS, TOAUAHSITHCS;

IJIAaHUPOBATh OPraHU3aLMI0 COBMECTHOM palOThI, ONPENENSITh CBOKO POJb (C
y4€TOM MPEANOYTEHUH U BO3MOXKHOCTEH BCEX YYaCTHUKOB B3aWMOJICHCTBUS),
pacrpenensiTh 3aJadyd MEXAy WICeHaAaMU KOMaH]Ibl, y4aCTBOBAaTh B T'PYIIOBBIX
dopmax paboTel (00CYXACHNS, 0OMEH MHEHUSMH, MO3TOBBIC IITYPMBI U UHBIC);
BBITIOJIHATh CBOIO 4acTh PaOOThI, JOCTUraTh KAaue€CTBEHHOIO pe3ysbTaTra 0
CBOEMY HAIPABJICHUIO U KOOPJIWHHPOBATH CBOU JIEUCTBUS C JPYTHUMHU YICHAMU
KOMaH/Ibl;

OIICHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIMMA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSATENbHO  C(POPMYJIIUPOBAHHBIM  YYaCTHHUKAMH  B3aUMOJICUCTBUS;
CpaBHMBATb PE3YJbTAThl C UCXOAHOM 3aaueil U BKJIA] KaKI0T0 YJieHa KOMaH bl B
JOCTUKEHUE PE3YIbTAaTOB, pPa3leisiTh c(epy OTBETCTBEHHOCTH U MPOSBISATH
TOTOBHOCTb K MPEJOCTABICHUIO OTUETA MEPE]T TPYIINON;

OBJIAJETh CHUCTEMOW YHUBEPCAIbHBIX KOMMYHUKATHUBHBIX JACHCTBHM, KOTOpas
obecrieunBaeT CHOPMUPOBAHHOCTD COITMAIBHBIX HABBIKOB M 3MOILMOHAIHHOTO
WHTEJUJIEKTA IKOJbHHUKOB.

B cgepe oenadenus yumusepcanvHviMu yueOHbIMU PeSYIAMUBHLIMU  OCUCMBUIMU.
CaMoOpranu3aliys:

BBISIBJISITH MPOOJIEMBI Il PEUICHHMs] B JKU3HEHHBIX M YYEOHBIX CHUTyalUsX,
WCIIOJIB3YST OMOOTHUECKHUE 3HAHNUS;

OPUEHTHPOBATHCS B PA3NUYHBIX  MOAXOAAaX  NPHUHATHA  pEHICHHUH
(MHIMBUIYaTbHOE, IPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUA TPYIION );
CaMOCTOSITEJIbHO COCTaBJISITh AJITOPUTM pElIeHUs 3adauu (WIK €ro 4YacTh),
BBIOMpaTh CMOCOO pelieHuss Y4eOHOM OHOJIOTMYECKOM 3aJauyu ¢ y4ETOM
UMEIOIUXCA PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBAaTh
IIpejiaracMble BapUaHThI PEILICHUN;

COCTaBIISAITh TUIAH JIEHCTBUU (TUIaH pealu3alud HaMEYEHHOTO alTrophTMa
pellIeHus1), KOPPEKTUPOBATh MNPEIIOKEHHBIA aITrOPUTM C YYETOM MOIYUECHHUS
HOBBIX OMOJIOTMYECKHUX 3HAHUM 00 M3ydyaeMOM OMOJIOTMYECKOM OOBEKTE;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb (pediekcus):

BJIQJIETh CIIOCO0AMU CAMOKOHTPOJISI, CAMOMOTHUBAIIUU U pedIICKCUU;

JlaBaTh aJICKBaTHYIO OLEHKY CUTYallMU U MIPeJiarath IiaH €€ U3MEHEHUS;
YUYUTBIBATh KOHTEKCT U MPEABUIIETh TPYIHOCTH, KOTOPbIE MOTYT BO3ZHUKHYTh IPH
penieHur y4yeOHOM OMOJOrMYecKodl 3ajayu, aJanTUpoOBaTh pEIICHHE K
MEHSFOIITIMCST 00CTOSITEIHCTBAM;

OOBSACHATH MPUUYUHBI JOCTHKEHUS (HEIOCTUXKEHHUS) PE3yJIbTaTOB JESTEIbHOCTH,
7aBaTh OIEHKY NPHOOPETEHHOMY OTBITY, YMETh HAaXOAWTh TO3UTHBHOE B
IPOU30LIEAIIEN CUTYalUH;



* BHOCHUTb KOPPCKTHBBI B ACATCIIBHOCTL Ha OCHOBC HOBBIX O6CTO}ITGJ'H)CTB,
N3MCHHUBIINXCS CHTyaHHﬁ, YCTAHOBJICHHBIX OHIH6OK, BO3HHUKIINX pr,Z[HOCTeﬁ;
* ONOCHHBATb COOTBCTCTBUC PC3YyJibTAaTa LCIN U YCIIOBUSM.

OMOUMOHAIbHBIA NHTEJUICKT:

* pa3nMyaTh, Ha3bIBaTh M YIPaBJIATh COOCTBEHHBIMHM 53MOLHUSIMH WU SMOLMSIMU
APYTHX,

*  BBISABJIATH U aHAIM3UPOBATH PUUNHBI SMOLUH;

* CTaBUTh c€0s Ha MECTO JAPYroro 4ejoBeKa, MOHUMAaThb MOTHUBBI M HAMEpPEHUS
ApYyTOro;

* PperyJmpoBaTh CIOCOO BBIPAKEHUS IMOLUK.

* IlpunsTtue ce0s u Ipyrux;

* OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €T0 MHEHUIO;

* TpU3HABATh CBOE MPABO Ha OIIMOKY U TaKOE e MPaBo JIPYyroro;

* OTKpBITOCTH ce0€ U APYTUM;

* OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIHMPOBATH BCE BOKPYT;

* OBJIJIETh CUCTEMON YHUBEPCAJIbHBIX YUECOHBIX PETYISTUBHBIX IEUCTBUI, KOTOpas
obecrnieunBaeT (OPMUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSIS
MO3UIMS JIMYHOCTH), U >KU3HEHHBIX HABBIKOB JIMYHOCTH (yIpaBlieHUs COOOMH,
CaMOJIMCIMIUINHBI, YCTOMYHBOTO TIOBEICHHS).

IIpenmeTHble pe3yJibTaThl OCBOCHUSI IPOTPAMMBI
B no3naBaTenpHOM (MHTEIUICKTYyIBHOM) cdepe:

* MpuoOpeTeHne OMbITa MCIOJIH30BAHUS METOJIOB OHMOJIOTUYECKOW HAYKH C IEIBI0
M3y4eHHs] OMOJIOTMUECKUX OOBEKTOB, SIBICHUM M MPOIECCOB: HAOJIOJACHUE, OMUCAHUE,
MPOBEJICHNE HECIOXHBIX OMOJOTHUYECKHX OMNBITOB U DKCIIEPUMEHTOB, B TOM YHCIIE C
UCIIOJIb30BAHUEM  AHAJOTOBBIX W LU(QPOBBIX  OMOJOTMYECKHX MNPUOOPOB H
UHCTPYMEHTOB;

* ¢dopMHpOBaHKE YMEHUS MHTETPUPOBATh OMOJIOTHYECKUE 3HAHUS CO 3HAHUSIMH U3
IpYTUX y4eOHBIX TpenaMeToB ((hU3UKU, XUMUH, Teorpaduu, UCTOPUHU, OOIIECTBO3HAHMSI
UT. 1.);

* (opmupoBaHue yMEHHI pemiaTh y4eOHbIE 3a/1a4yu OMOJOTUYECKOTO COACPIKaAHUSA,
BBISIBIIATH ~ NMPUYUHHO-CIICJICTBEHHBIE  CBSI3M,  MPOBOAWTH  KAYECTBEHHBIE U
KOJIMYECTBEHHBIC PACUETHI, ACTaTh BBIBOBI HA OCHOBAHUH MOTYYCHHBIX PE3yIbTATOB;

* (opMHUpOBaHHE YMEHHUS TUIAHUPOBATh Y4EOHOE HCCIIENIOBAHHE WM TPOEKTHYIO
paboTy ¢ y4eTOM MOCTaBJICHHOH 1eH: (OPMYIUPOBATh MPOOIEMyY, TUTIOTE3y M CTaBUTh
3aJladyd WCCJIENOBaHMsI, BHIOMpATh AJCKBATHO IIOCTABICHHOW IIEIM METOIbI, JeiaTh
BBIBOJIBI 110 PE3yIbTaTaM MCCIIEIOBAHMS WU MPOEKTHOM JEATENbHOCTH;

* (¢opMupoBaHME€  HHTEpeca K  yriIyOJeHHI0  OHOJOTMYECKMX  3HAHUU
(mpeanpodunbHas NOATOTOBKA U MpodeccroHallbHas OPUEHTAIUs1) U BEIOOPY OMOIOTun
KaK Mpo(HIBHOIO MpeMeTa Ha CTYIIEH! CPEAHETO MOJHOT0 00pa3oBaHus sl Oynynien
npodeccuoHanbHON ESITENbHOCTH, B 00JIaCTU OMOJIOTMM, MEIULIMHBI, 3KOJIOTHH,
NICUXOJIOTUH, BETEPUHAPHH, CETLCKOT0 X0351CTBA;



* BIIQJICHUE HaBblkamMM paboTel ¢ uWHGpOpMAIMEl  eCTECTBEHHO-HAYYHOI'O
coliepKaHusl, MPEJCTaBICHHON B pa3HOil (opMme (B BUAE TEKCTa, TAOJWYHBIX JAHHBIX,
cxeM, TpaduKOB, [uarpamM, Moeliel, H300paKeHU), KPUTHUECKOrO aHaiu3a
uH(GOPMaIIMU U OLIEHKU €€ T0CTOBEPHOCTH;

* YMEHHE WMHTETPUPOBATh OMOJIOTMYECKHE 3HAHUS CO 3HAHUSMHU JAPYTUX YU4EOHBIX
MPEeIMETOB; UHTEPEC K YIIIyOJIeHHI0 OMOJIIOTMYECKUX 3HAHUW U BBHIOOPY OMOJIOTUU Kak
npoUILHOrO TpeJMeTa Ha YpOBHE CpPEeIHEro oOmero oOpa3oBaHus Iid Oymyuieu
npodeccoHanbHON JEATeIbHOCTH B 00JacTH OWOJOTUH, MEIUIMHBI, SKOJOTHUH,
BETEPUHAPHUM, CEJIbCKOTO XO34MCTBa, NHUIIEBON MPOMBIIUIEHHOCTH, TICUXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKHE NPEJICTABICHUS O MATEPUATUCTUUYECKON CYIIHOCTH
T€HOMOB JKHUBBIX OPTaHU3MOB M PETYIISIIIUIO UX PaOOTHI;

* 3HaHUE OCHOBHBIX (PAKTOPOB OKPYKAIOMICH Cpeibl, BIUSIONIMX HA Pa3BUTHE U
CYILIECTBOBAHME JKUBBIX OPraHU3MOB, afanTaluil K (hakTopaM OKPYKaroIEen Cpeabl;

* 3HaHHWE OCHOBHBIX MOAXO0JI0B OMOTEXHOJIOTHH, UCIIOJIb30BAHUS €€ JOCTHKEHUI B
COBPEMEHHOM JKM3HU YeJIOBEKa, OCOOCHHOCTH HMCIOIb30BaHUS JKUBBIX OPraHU3MOB IS
MIPOU3BOJCTBEHHBIX HYX] YEJIOBEKA;

* 3HaHWE OCHOBHBIX MOAXOJIOB CEJICKIIUN U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTCHUH,
XapaKkTepu30BaTh TCHETHYECKH  MOAU(PUIIMPOBAHHBIE  PACTEHHUS,  ONEPUPOBATH
MOHIATUSMH, THOpUAM3AIMS, OTAaJeHHas THOPUAWU3AIMS, WCKYCCTBEHHBIM OTOOD,
reTepo3uc, TpaHchopMalysi, MyTareHe3, FTeHETUYECKOE peAaKTUPOBAHUE;

* TOHMMAaHHE MOJIEKYJSIPHBIX  MEXaHHM3MOB  pealu3ald  HacJeACTBEHHON
uH(pOpMallMu U yMEHUE CBOOOHO ONEPUPOBATH OCHOBHBIMU MOHATUAMHI MOJIEKYJISIPHON
OMOJIOTHH U €€ COBPEMEHHBIX HANpPaBICHUH — F€HOMUKH, METar€HOMUKHU, IPOTEOMUKH;

* 3HaHHWE OCHOBHBIX 3a00JIEBaHUH YelIOBEKa, MEXaHU3MOB UX Pa3BUTHS, CIOCOOAX
UX TUATHOCTHKY U JICUCHUS;

* (¢dopMupOBaHHE YMEHHUS WCIOJIL30BaTh MOHATUUHBINA anmapaT U CUMBOJIMYECKUM
A3bIK TEHETHUKH, T'PaMOTHOE NPHUMEHEHHWE HAyYHBIX TEPMHUHOB, MOHATUH, TEOpHil,
3aKOHOB JJI1 OOBSCHEHMS HAOJIOJAEMBIX OHMOJIOTHYECKUX OOBEKTOB, SBIIEHUH U
MIPOLIECCOB, MO3BOJISIIOIINX 3aT0KHUTh (PYHIAMEHT HAyYHOTO MHUPOBO33PEHHUSL.

B 1nieHHOCTHO-OpUEHTaIIMOHHOM cdepe:

- 3HaHWE, 4YTO TPUMEHCHHE COBPEMEHHBIX TEXHOJIOTHA MOJEKYIIPHOU OHOJIOTHH
MO3BOJIIET YCIHEIIHO peliarh Takue 37T000JHEBHBIE MPOOJIEMBbl, KaK OXpaHa
OKpY>KaroIlIel cpeibl, COXpaHEHUE 3/I0POBbs YeJIOBEKa, KOHTPOJb U BOCCTAHOBJICHNE
HKOCHCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE

Moayab «Kak :KUBOTHbIE U PACTEHHUS MPHUCIIOCAOINBAIOTCH (IBOJIIOIUOHHAS
IK0JI0THUs) 5-6 Kiaaccsl (34 yaca)

TeMmbl

OcHOBHOE coep:KaHue

JlesiTeJIbHOCTD
IIKOJbHUKOB

1. MBI uccaexyem
"KUBbIe 00bEKTHI (6 4)

CBoiicTBa U CTPOEHUE KUBBIX
OpraHu3MoB (CTPOCHUE KIIETKH).
Bug, ocoOb - opranusm Kax
eauHas cuctemMa. Aantaiuu
(mpucniocobaenus). [Tousrue
roMeocTasa >KUBOro OpraHus3Ma.
CriocoObl ero mojiepKaHusl.
OrpannueHus MOPQPOIOTHIECKIX
U GU3HOJOTUYECKUX aTarTaIlHii.
[loueMy OpraHu3Mbl HE
CTAHOBSITCSI OECKOHEUHO
OOJIBIINMH, MAJICHEKUMU,
BCCSITHBIM.

WccnenoBarenbekue padoThl
«Bce mu (cuHHIBI, OCIKH,
Oepesbl U T.J1.) OAMHAKOBBIE?
DOTOKBECTY.

[IpakTryeckas pabota
«CocTraBisieM KHUTY
PEKOPJIOB PaCTCHUN U
PKHBOTHBIX HAIIIETO Kpasi».

2. Bausinmue
OKPYXKAKOLIEH cCpeabl
Ha JKUBbIE
opranu3mabl (12 v)

DaKTOPBI OKPYKAIOIIEH CPEBI
(abmoTHueckre, OMOTHYECKHE,
aHTpororeHHsie). [Ipumepnr
a0MoTHYECKHUX (HaKTOPOB,
OKa3bIBAIOIINX OCHOBHOE BIIMSHHE
Ha KU3HEIEATEIbHOCTD JKUBBIX
OpraHu3MOB: TeMIEpaTypa, CBET,
BIIAXKHOCTh. OCHOBHBIE
3aKOHOMEPHOCTHU
MPUCIIOCOOJICHUS KUBBIX
OpraHu3MOB K aOMOTHUYECKUM
daxTopam. IIpucnocobnenust k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temneparypa,
BJIAYKHOCTb U CBET.

[IpakTrueckoe 3aHsTue
«IBeT u Temio» (KyOuku
JIbJ]a B3BECUTh, MOJIOKUTH B
yamku [letpu Ha
Pa3HOLBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTD
3aHOBO - KTO ObICTpee
pacrasi).

[IpakTrueckoe 3aHsTHe
«UYTO pacTBOpsieTCS B BOJIE»
(oxcriepuMeHT « Kuakui
TOM» ).

[IpakTrueckoe 3aHsTue
«Iuddy3us BemecTs B Bojie
(pactBOpBI)», «JIBH>KEHUE
PacTBOPOB IO LIBETKY.
[IpakTHueckoe 3aHsTHE
«Jlen miaBaeT B Bozie
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTUueckoe 3aHsTHe

«Jlen mpu 3amep3anuun




pacCUIMPSIETCS
(pa3pyleHre KaMHs
(mouBoOOpa3zoBaHUE),
3aMEep3aHUe KIETOK).
[IpakTHYECKOE 3aHATHE
«ILly6a» (kyOuku npaa
3aBEPHYTH B Pa3HbIN
MaTepHuall, B3BECUTD).
[IpakTUueckoe 3aHsTHE
«IIurmMeHTb» (MOKHO
pa3AeinTh HA BATMaHE
KpacHUTEIN U3
dbomacTepoB.
[[pakTHYECKOE 3aHATHE
«Kaxk )XMBOTHBIE IIABAIOT B
BOAE» (DKCIEPUMEHT C
MTUTIECTKOM ).
VccnenoBarenbekue padoThl
«BnusHue cBera (Temnia,
BJIQYKHOCTHU, COCTaBa IMOYBHI)
Ha pACTEHHUS B
€CTECTBEHHBIX WIIH
MCKYCCTBEHHBIX YCIIOBUSIX)
(Ha JOCTYITHOM MaTepHae).

3. BzaumoaeiicrBus
"KHBBIX OPraHU3MOB

(44)

buotnueckue GaxTopsl.
3aKOHOMEPHOCTH Pa3BUTHS

napa3uT-X03siMH) DBOIIOLUS
CTpaTteruit JOObIBaHUS MHUIIH.

MEKBHUIOBBIX B3aUMOOTHOIICHUH.
KosBosronus (XUIHUK-KepTBa;

CounanbHOCTh. BHUIbI- BCEJICHIIBI.
[IepedyeHb pacTeHUN- BpEAUTEIICH.

HccnenoBarenbekas paboTa
«Habmonenust 3a
B3aMMOOTHOIICHUSIMU
PKUBOTHBIX TIPH TOOBIBAHHH
MUY (KOPMYIIIKH IS
TITHUIL, IJIT TOPOJICKUX HJTH
CEeJbCKUX )KUBOTHBIX ). BeO-
KaMepbD».
MccnenoBarenbckas paboTa
«PacripoctpaneHue BUI0B-
CHHAHTPOIIOB B HaIlIEH
MECTHOCTH




4. YUesi0BeK B JKM3HH
pACTEeHUH U
"KUBOTHBIX? (6 1)

AHTPONIOreHHbIE (DAKTOPBI.
[IpaBaa 11, YTO NEPBOOBITHBIE
JTFOAM JKWJIM B TAPMOHUM C
npupo10il. OOMaITHUBAHUE U
pPUPYUYEHUE )KUBOTHBIX U
pacTeHuii. 3aueM crnacatb
BBIMHUPAIOIIUE BUJBI, KaK 3TO
nenatb. KynpTypHble pacTeHus u
ux nukue npenku. [louemy BakHO
X COXpaHsaTh. PazHOOOpasue
KyJIbTYPHBIX PACTCHUN U UX
3HAUYECHHE B KU3HU YEJIOBEKA.
KpacHas kHura Bamei
Tepputopun. Ocob0 oxXpaHseMble
TEPPUTOPHH, 3alIOBEAHUKN Poccun
U MHpa.

[TpakTraeckas pabota
«PazHooOpasue
KyJIbTYPHBIX PACTCHUI B
BaIlleM PETHOHE).
HccnenoBatenbekas padboTa
«BnusHUE aHTPOTTOTCHHBIX
(dakTOpOB Ha pa3BUTHE
pacTeHuil B
ropoJie/HaCCIICHHOM
MTYHKTE».
DKCKypCHsI/TIpaKTHIeCKast
pabota «OOIIT B Bammem
PErvoHe - YHUKAIbHbBIC
00BEKTHI TPUPOIBD.

5. IkoJIorNUecKue
Huu (6 4)

buocdepa - oiHa U3 BaKHEUIIINX
o0onouek 3emin. Uto Takoe
«OKOJIOTUUECKUE HUIIIM» U KaK
OHHU (POpMUPYIOTCS?
DopMUpOBaHUE 3HAHUH TT0
OHOpa3zHO0OPa3UI0 JKU3HEHHBIX
dhopM, TOBEJEHYECKUX
MPUCIIOCOOJICHH,
MOTH(PUKAIMOHHAS N3MEHIHBOCTh
(Ha 6a30BOM ypOBHE).
PacturenbHbie COO0IIECTBA U UX
Tumbl. PazButre u cMeHbI
PACTUTEIHHBIX COOOIIECTR.

WccnenoBatenbekue paboTh
«IKOJIOTUYECKUE HUIITU
BOKPYT T€OS - ONKCaHUE
(baKkTOpOB OKpYykKaroIIei
Cpenb».
WccnenoBarenbekue paboTh
«DEHOJIOTNYECKUE
HaOJIIOIEHUS .

Moayab «OcHOBBI pacTeHHeBOACTBa» 7-8 Kiaaccsl (34 yaca)

Tembl

OcHOBHOE coep:KaHue

JlesiTeIbHOCTD
IKOJbHUKOB

Tema 1. BBegenue B
pacrenneBoacTBO (1

4)

UTo0-Takoe pacTeHUEBOICTBO:
OCHOBHBIE (DaKTOPBI
BBIPAILIMBAHUS PACTCHUM.
Vcropus pa3Butus
ArpOXUMUYECKUX 3HAHUH (paOOThI
M.B. Jlomonocosa, 1O. JIn6uxa,
byccenro, B.B. [JokyudaeBa, K.A.
Tumupsizera, [1.A. KocTeruena,

JTH.

[IpakTuueckas pabora
«bouka JInouxay.




[ [pssHUITHUKOBA U Jp.).

Tema 2.
ArpOTeXHUYeCKUil
HKCIepuMeHT (3 1)

[IpaBuia NOCTAaHOBKH
arposkcnepuMeHToB. [loctanoBka
DKCIIEPUMEHTOB C PACTEHUSIMU.
Br100p TeMbI, cocTaBleHNE
CUITOTE3bI, UETIU U 33a/1a4
PKCIIEPUMEHTA 10 BBIPALIUBAHUIO
PACTEHUN B KOHTPOJIUPYEMOU
cpene. KonTponu, noBropHOCTH,
[TPOBEICHHUE DKCIIEPUMEHTA.

[ [maHpOBaHUE IKCTIEPUMEHTA.
O1neHKa pe3yabTaToB
bKcriepumenTa. OCBOCHUE
TE€XHOJIOTUY KPYTJIOTOJUYHOTO
BBIPAIIMBAHMS CalaTOB U
MUKPO3€EJIEHU B KOHTPOJIUPYEMBIX
MCKYCCTBEHHBIX YCIOBHSIX.

lccnenoBaTenbekas pabora
«DaKTopbl, BIUAIOIINE HA
npopacTaHue ceMsiH (pocT
POPOCTKOB)».
[IpakTrueckas padora
«COOp yCTaHOBKH I
BBIpAIIBAHUS PACTECHUI B
KOHTPOJIUPYEMBIX
YCIOBUSIX.

Tema 3. Poab
XUMHYECKHUX
3JIEMEHTOB B
NUTAHUM PACTEHUH
(10 v)

Bona. PactBop. BeITsikKa.
AHHMOHBI, KATUOHBI,
BIICKTPONPOBOAHOCTH U pH
pactBOpa. Ponb XxuMu4yeckux
PJIEMEHTOB B MTUTAHUU PACTCHUIA.
[Tomy4yeHrne MuTaTeIbHbIX
BEILIECTB PACTCHUSIMH.

Y noOpeHusi: opraHuyeckue,
MUHEpAJIbHbIE,
MUKpOOHOJoTHnYecKue. TUTbI
MATaHUA pacTeHui. Bo3aymHoe u
MUHEpPAJIbHOE (KOPHEBOE) MUTAHUE
pacteHuid. Tpancnopt
MUTATEJbHBIX BEILIECTB PACTCHUMN:
BOCXOISIINN 1 HUCXOOAIINUHN TOK.
Baxxneiime KkaauiHbIC,
dbochopHbIe U a30THBIE
y100peHusl, UX CBOMCTRA.
[IpocTbie U CIOXKHBIE YA0OPEHUS.
PocT 1 pazBuTHE pacTEHUM: STAIIbI
OHTOreHe3a, (DAKTOPHI, BIUAIOIINE
Ha POCT paCTEHUM: CBET, TyCTOTA
MMOCa/I0K, MUTaHue, CyOCTpar.

OCOOEHHOCTH MUTAHUSA

[IpakTuueckas pabora
«CXeMBbI MUTATEIbHBIX
pactBOpOB. Pacuer 103
yI00pEeHUM NSt
MUTATEIbHBIX PACTBOPOBY.
[IpakTuueckas pabora
«IIpaBuna cMemmBaHus
ynoOpenuit» [IpakTuyeckas
pabota «Ilutanue
PACTEHUIA: TEXHOJIOTHUS
MPUTOTOBJICHUS
MUTATEIHHBIX PACTBOPOB
TSI pa3HBIX KYJIBTYPY.
[IpakTuueckas pabora
«MOHUTOpPUHT
MUHEPAJTHHOTO MUTAHUS
pPaCTEHUI.
[IpakTuueckas pabora
«PacturenpHas
TUArHOCTUKA.
WccnenoBarenbekas paboTa
«O11eHKa COCTOSIHUS
KOMHATHBIX PACTEHUH,
pacTeHU Ha IIKOJbHOU
TEPPUTOPHH,




pacTeHui a30TOM. A30T U €ro
3HAUYEHUE B KU3HU PACTECHUH.
DopMBI a30Ta U UX NPEBPALLEHUE
B nouse. crounuku dochopa pis
pacTeHus. 3JHa4CHUE
dbocdhopcoaepkammux CoeTUHECHUMN
B KJIeTKe. Posb Makpospruyeckux
coeauHeHui Gocdopa B
PHEPreTUYECKOM OOMEHE.
BrusHue kanus Ha pu3nuecKue
CBOMCTBA MPOTOILIA3MbI, HA
(epMEHTHI yIII€BOAOPOIHOTO
oOMeHa, cuHTe3 0enkoB u ap. Poib
KaJivs B MOJICPKAHUU HOHHOTO
OanaHca B TKaHSX, B IIpoIeccax
caMoperyJisinuu. Perynsaropnas n
CTPYKTYpOoOOpa3oBaTeibHas pojib
KalbLUA. Y4acThue B 00pa3oBaHuU
KJIETOYHOM CTEHKHU, OAJEPKAHUH
CTPYKTYpPbl MEMOpAH U PEryJIsIIus
WX IPOHULIAEMOCTH. 3HAUCHUE
MarHusi B MeTa0oJIM3Me pacTeHUH.
Marnuii B coctaBe Xjgopoduiia,
CXOJICTBO XJIOpodusIIa U
reMorJIo0MHa Kak CBUIETEIbCTBO
€IMHCTBA OPraHUYECKOTO MUpA.
Cepa u ero OCHOBHBIC
COEMHEHUS, UX POJIb B
CTPYKTYPHOW OpraHu3aluu
KJIETKH, Y4aCTHE B OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUAX
MukpoaneMmenTsl. [IpeacraBienus
0 POJIU MUKPOAJIEMEHTOB B
MeTa00JIM3Me pACTEHUH.
Oco0eHHOCTH OCTYTUICHUS
MUKPO3JIEMEHTOB B PACTECHHSI.
CHuHEpru3M U aHTaroHU3M

YCTaHOBKA MPUYUH
MaTOJIOTMYECKUX COCTOSIHHIM
(MpY HATTUYHH )».
VccnenoBarenbekas padboTa
«O1neHKa BIUSHUS
Pa3IMYHBIX JIEMEHTOB Ha
COCTOSTHUE PACTECHHM
(cocTaBiieHHE Pa3IUUYHBIX
MOJAKOPMOK)».




DJICMCHTOB ITMTAHUS paCTeHHﬁ.
PacTturennHas JUAarHoCTUKa 1
MCTObI I/II[eHTI/IQ)I/IKaHI/II/I
HCI[OCTaTKa/ M30BITKA DJICMESHTOB
[TUTaHHA.

Tema 4.
Peryasitopsl pocta
pacTeHuid. 3amuTa
pacteHui (2 4)

[loHATHE O peryiaTopax pocra
pactenuii. CTUMYIISTOPBI pOCTA -
(UTOrOPMOHBI (ayKCHHBI,
ri00epeITMHbI, IUTOKUHUHBI).
MHruOuTopsl pocta pacTeHui: 1.

U HEKOTOpbIE (PEHOJIbHBIC
BelecTBa (MKyMapoBasi,
KOpPUYHAsI, CATUIIAIIOBAs
KHCJIOTHI).

2. cuHteTuyeckue (MOoppaKkTUHBI,
peTapaaHThl, 1eQOoJIMaHThI,
NeCUKAHTHI, TePOUTINIBI).
DOUTOMOHUTOPHHT U OIICHKA
COCTOSIHUSI PACTECHHUI.
CoBpeMeHHbIe CrTOCOObI
MOHHUTOPHHTA.

OCHOBBI OMOMETO/1A.

3anyra pacCTeHUM OT BPEIUTEINCH:

[IpakTuyeckas pabota
«DUTOMOHUTOPHUHT U
OLIEHKA COCTOSIHUS
pactenuii. CoBpeMEHHbIE
CIIOCOOBI MOHUTOPHUHT Y.
VccnenoBatenbekas padboTa

npupoaHbIe (a0CIIM30Bast KMUCIOTa «Bnusiaue

reTepoayKCruHa Ha
npopactaHue (pocT Ha
Pa3HbBIX CTAJIUAX, B Pa3HBIX
YCIOBUSIX ) Pa3IUYHBIX
PaCTEHUI.

[IpakTnueckas padbota
«MHCcekTapuu: npaBuia u
YCIIOBHS pa3BEIACHUSA
M0JIE3HBIX HACEKOMBIX).

Tema S. Boanasi,
necyaHasi v
MOYBEHHAS
KYJbTYPbI, HX
NMpPUMEHEHHUE B
BbIPAIMBAHUU
pacTeHui.
Ddusnojorus
pacrenuii (4 4)

KyJIbTYypbl, HX IPUMEHEHUE
BBIPAIIMBAHUY PACTCHUM.

cTebie pacTeHUH.

BoaHbIl pexuM pacTeHUN:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BIIUSIIONINE HA UX PACKPBITHE U
3aKpbITHE. 3HAUEHUE MEXaHU3Ma
PEryJsIUY UCTIApEHUS BIaru
pacTeHHEM.

DOTOCUHTES - YHUKAIBHBIN
MPOLIECC pacTeHUM. TeMHOBas 1
cBeroBas (pa3bl PoTocuHTE3A.
3HaueHue porocuHTE3a IS
YKUBBIX Oprann3mMoB. DakTopsl
poCTa pacTeHUM: BO3IyX U
aspauus. [logzemHoe abixaHue
PacTEHUIi: COCTAaB NOYBEHHOT'O

BO3/yxa, razoo0meH. [ a3000mMeH

BOI[HEUI, IIeCYaHasd MW IIOYBCHHAs

B

[IpoBenenne Boasl B KopHe wullIpakTuueckas pabora

«KopHeBoe naBneHue.
[IpakTuueckas pabora
«IIpuroroBnenue npemnapara
YCTBUIl METOJIOM CJIEIIKAY.
WccnenoBarenbekue paboTh
«BnusHUe yCIoBUM
COAEpKaHHS PACTCHUMN Ha
KOJIMYECTBO YCTHUID.
[IpakTuueckas pabora
«DYHKIIMOHAJIbHAS
NIMarHOCTUKA PACTEHUH 110
AKTUBHOCTHU
XJIOPOILIACTOBY.
WccnenoBarenbekas paboTa
«Omnpenenenue xmopodusia
A u b, orienka




Mpu OECIIOYBEHHOM
BBIpAITIBAHUH.

dboTOCHHTETUYECKON
AKTUBHOCTU PACTEHUU U
(baKkTOpOB, BIMSIONIMX HA
HEEeY.

[IpakTuueckas pabora
«Anpanus, CO2u Oo.
JIpIXaHUE PACTCHUIN.
[IpakTuueckas pabora
«/IpIXaHNE paCTEHMI:
OLICHKA UHTEHCUBHOCTH
NIBIXaHUSI PACTEHUMN U
MJI0JI0BY.
VccnenoBarenbekue padoThl
«BausHue cnocoba
BbIpAILMBAaHUS (COCTaBa
UTATEIIBHOU CMECH, CXEMBI
BHECEHMsI) HAa POCT U
Pa3BUTHUSI PA3TUUYHBIX

PaCTEHUI.
Tema 6. KyabTypHbIE
pacTeHus. Kaxk 4esioBeK cTall MCIoJIb30BaTh
CoBpeMeHHbIC pactenusi? CBs3b pa3BUTHS Jluckyccus

ACIICKTHhI CCJICKIINHU
(10 u)

UBUIM3AIUA YEJI0BEKA U
O0JOMAIIHUBAHUS PACTCHUMU.
JlomecTukanus.
HacnencTBeHHOCTE U
M3MEHUYMBOCTh - OCHOBHBIC
CBOMCTBA KMBBIX OPTaHU3MOB.
M3menunBocTh. Buasl
M3MEHYUBOCTb.

['eH -mMaTepuagbHbIi HOCUTEIb
HACJICICTBEHHOCTH U
W3MEHUYMBOCTH. HyKkiienHoBbIE
KHUCIOTHIL. Jlokanu3anus
FEHETUYECKOTO MaTepuasia B
KIeTKe. JIeJIeHne KIIETOK.
Permukanus JIHK. OcHoBHast
T0TMa MOJICKYJISIPHOM OWOJIOTHH.
Tpanckpunuus. TpaHcusauus.
MyTtanumu.

D¢ hexT OYTHIIIOUHOTO TOPJIBIIIKA
U TEHETUYECKOE pa3HooOpasue.
Uto Takoe reHOaHK? 3auem
COXPaHATh TEHETUYECKHUE PECYPCHI

actenuii? OCHOBHBIE CITOCOOBI

«JlomecTukaius, Bce I
pacTeHUs 1 KUBOTHBIC,
KOTOPHIE )KUBYT PSAIIOM C
YECIIOBEKOM MM
ogoMaInrHuBaroTCA? MoXHO
TN CIUTATh TapaKkaHa
0JIOMaITHEHHBIM
YKUBOTHBIM?».
[IpakTuueckas pabora
«MoaubukamoHHas
W3MEHUYUBOCTD (JTUCTHS,
WUTOJIKUA C OJTHOTO JAEPEBA)».
[IpakTuueckas padota «['eH
- HHCTPYKIHUA 110 COOpKe
KJIETKH (Ha Oucepe uiun
KOHCTPYKTOPE)».
[IpakTuueckas pabora
«MyTtarus Ha OyTepOpoe
(J1Ir000# 00BEKT U3
npenbiayen paboTsl, rie
W3MEHEHHE HHCTPYKITUN
MPUBEACT K U3MECHEHHIO

BHEIITHETO BHUIa OOBEKTA)).




COXpPaHEHUS] TEHETUYECKUX
pecypcoB pacTenwmid (X Situ u in
situ).

3nauenue padbot H.M. BaBuiosa.
3aKOH rOMOJIOTHYECKHUX PSAIOB.
[{eHTpBbI TPOUCXOKIACHNUS
KyJbTypHBIX pacTennii H.W.
Basuiosa u [1.M. XXykoBckoro.
OCHOBHBIE METO/IBI CEJIEKIINU.
['ubpunu3zanus. opmer ordopa.
OCHOBHBIE HANPABJICHUS
CEJICKIMU: YIIy4IlIEeHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM U aOMOTUYECKUM
dbakTopam.

EcTb 1 %u3Hb B IpoOupKe?
broTexXHOMOTHS KyIbTYyPHBIX
pacTeHU.

Kak yenoBek Moxer

MO (PUITUPOBATH PaCTEHUS?
['eHEeTHUYECKOE pETaKTUPOBAHUE.
CoBpeMEHHBIE MTOJXO0bI U
TOCTUKEHUS TEHETHYECKOTO
pEIaKTUPOBAHUs PACTEHUM.

[IpakTuueckas paborta mno
rpynmnaMm «OTkyaa Ha
HAIINX CTOJIaX
(PYKTBI/OBOIIH/3TaKI.
[IpakTrueckas padora
«BpIpamuBaem ropox. Kak
POBECTH CKPEILIMBAHKE Y
ropoxay.
VccnenoBatenbekas padboTa
«BrIpamuBanue pacTeHUN B
npoOupke» (MOKHO
BOCIIOJIb30BaThCS
pe3ynbTaTaMu IpeIbLTyIINX
HKCIIEPUMEHTOB 110
COCTaBJICHUIO MUTATEIbHBIX
PacTBOPOB JIJIsl paCTEHUN).
[IpakTruueckas padora

«] e HOMHBIE HOKHUIBI
(MoaenupoBaHue padOThI
cucteMbl CRISP-Cas)».

Tema 7.
PacTureabHast

npoaykuus (4 4)

Ha3eMHbIe U TOA3EMHBIE OPTaHbI
pactenuil. [lober u
BUJIOM3MEHEHHBII ToOer
pactenuii. CriocoObl
pa3MHOXeHuA pacteHuid. [lonsitue
0 KaueCTBE MPOYKTOB MUTAHUSI.
[IpoOneMbl KOHKYPEHIIMH
OTEUYECTBEHHBIX MTPOTyKTOB
MUTAHUS C UMIIOPTHBIMH.
JlorucTuka 10CTaBKU U CPEACTBA
COXpaHEHUS TPOTYKTOB ITUTAHUS.
MuKpO3€JIeHb: TTOJE3HOCTh U
TEXHOJIOTUSI.

XUMHAUYECKUN aHAIU3 MPOJYKLHUH.
OcHOBBI CHEKTPOPOTOMETPHH.
[loTeHIIMOMETpHSL.
Xpomarorpadus.

[IpakTuueckas pabora
«IIpenenbHO nOMyCTUMBIE
koHueHTpauu (II1K) n
METOJIBI KOHTPOJIS
0e30macHOCTH
PACTUTENBHBIX MPOAYKTOB
MTUTAHUS.
HccnenoBarenbckas padboTa
«OneHka KauecTBa
BBIPAIICHHON
MUKpO3€eJIeHn» (100 CBOA,
MO0 13 Mara3suHa).
[IpakTuueckas pabora
«MeToabl OLIEHKU KauecTBa
PACTUTENBHON MPOTYKIIMU:
XpaHEHHE U COXPAHHOCTh
MUTATEIBHBIX BEUIECTBY (10
TOCTYITHOMY
000pYI0BAHUIO).

HccienoBarenbckas




pabota «OnpeneneHue
BuTaMHHAa C METOJIOM
00paTHOTO TUTPOBAHMSI B
TUIOaX Ha PA3HOM CPOKE
(cmoco0e) XpaHeHUs.




Moayab «MoJiekyJIsipHbIe 0CHOBbI (M3H0J10TUH U (hapMaKoJorum» 9 Kiacce
34 yaca)

Tembl OcHoBHOE coep:kaHue JleATeJbHOCTH
HIKOJIbHUKOB
Tema 1. BBenenue. buoreHHbIe 371€MEHTHI:
dusuosaornveckas  |opranoressl: O, C, N, H. MccnenoBarennckas
xumus (10 1) AKTHUBHBIC (OPMBI KHCIIOpOAa, uX  [padoTa «KoaudyecTBeHHas
MOJIy4eHHe, HeUTpaIu3alus. OIICHKA COJIepKAHUS
MaKposJIeMEHTBI: TPOILICHT MUKPORJIEMEHTOB UJTU




COJIEp>KaHUsI B OPTaHU3ME,
BEITIOJTHSIEMAs (PyHKITHSA,
Co/Iep>KaHUE B MIPOAYKTaX MUTAHUS.
Ca2+ - cBa3bIBaroIMe OCIIKH,
NETIOHUPOBAHUE KAJIbLUS, PETYJIIALIMS
YPOBHS KQJIbIIUSI B OPTraHU3ME:
rOpMOHBI 1o4eK. Mg - cTpoeHue
XJI0po(uILIa, €ro aKTUBALIMS
COJIHEUHOM DHEPTUEH.
MUKPO3JIEMEHTBI: B KAKUX
MOJIEKYJIaX COJIepIKaTCs,
BBITIOJTHSIEMast QyHKIIUS,
Co/iep>KaHUE B MPOAYKTaX MUTAHUS.
[TocnencTBus nepeao3uPOBKU
MUKpoO3JieMeHTamu. Fe -
yCBaMBAEMbIC TUIIbI COCTMHEHUIN
bKesesa. I'eMornpoTenHsl,
reMOIIMaHUH, IUTOXPOMBI. CU -
YCBOEHUE U TPAHCIOPT Meau. benku,
cozepxkamye Menb. [latonornyeckue
cuHApOoMbl MeHke u BuibcoHa,
CBSI3aHHBIE C META00JIM3MOM MEJIH.
TOKCUYHBIE PJIEMEHTBI
[lepuoauyeckoil CUCTEMBI IS
opranu3Ma. Biusinue HemocraTka
MaKpO U MUKPODJIEMEHTOB Ha KUBbIC
OpTraHU3MBI.

DKupel. 3a0oneBaHus yenoBeKa,
CBSI3aHHBIE C HAPYUIECHUSIMU
YKUPOBOTO OOMEHa.

JucnunuaemMun.

VriieBojbl. 3a00JIeBaHUS YEJIOBEKA,
CBSI3aHHBIEC C HAPYUIECHUSIMU
yraeBoaHoro oomena. CaxapHbIi
madeT.

benku. Ctpoenue. 3aboseBaHus
YeJI0BEKA, CBSI3aHHBIE C
HapyLIEHUsIMUA OEIKOBOTO OOMEHa.
OyHKIMU 6e1KOB. DEPMEHTHI.
Mexann3M nenctBusd. Knaccul
(epMEeHTATUBHBIX PEAKIIU.
KodepmeHTbI.

BuTaMuHbBI )KUPOPACTBOPUMBIE,
BojopacTBopumbie. [IpeBpaiienue

BUTaMHHOB B ITHILEBBIX
IPOLYKTaX».
[IpakTHYECKOE 3aHATHE
«KadecTBeHHbIE peakun
Ha OpraHUYECKHUE
MOJIEKYJIbD).
[IpakTHYECKOE 3aHATHE
«JIeHaTypalus OCIKOB
[IpakTHYECKOE 3aHATHE
«3ydyeHne aKkTUBHOCTH
aMUJIa3bD».
[IpakTH4eCcKOE 3aHATHE
«/nanus (knerouka
Tpayoe)».




BUTAMHHOB B aKTUBHBIE ()OPMBI
Ko(hepMEeHTOB. ABUTAMUHO3BI.
OCHOBHBIE TUITBI METAOOTUYECKUX
peakiuii. buosHeprernyeckue
nporeccel. [ mukonus. Lukn Kpebcea.
[{ens nepeHoca ANEKTPOHOB.
OKHCIIEHHE KUPHBIX KUCIIOT.
KaTta®oi11m3M aMUHOKHCIIOT.
['mrokoHeorenes. CUHTE3 yrieBOAOB,
0eIKOB, KUPOB. MeTaboIUTHYECKHE
3a0oneBanus. [Ipaktuueckoe
3aHATHE: «PELICHUE 3a7a4 Ha
bHepreTuyeckuit oomen» Kierka.
[lonsiTue MeMOpanbl. DyHKITUU
MeMOpaH. Bujbl TpancnopTa B
KJIeTKY. MeMOpaHHbIE OpraHOU/IBI.
3a00seBaHuUs CBSI3aHHBIE C
HapylieHueM paboThl MEMOpPAHHBIX
oprasesi, 00Je3H! HAKOIICHHUS.
THUIbI KOHTAKTOB MEXKY KJIECTKaMHU.
3HaYCHUE MEKKIICTOUYHOU
KOMMYHUKAIIUU J1JISI 3] 0POBbsI
OpraHu3Ma.

Anpo. YpoBHU ynakOBKH
XpPOMaTHHA. XPOMOCOMHBIE
Tepputropun. HememOpaHnHbie
OpraHOU/IbI.

Tema 2.
MouekyasipHas
ouostorus (10 4)

OCHOBHBIE BEXH PAa3BUTHS
MOJIEKYJISIPHOM OMOJIOTHH.
HyxkiienHoBbIE KUCITOTHI. OCHOBHBIE
[IPUHLIUIIBI CTPOEHUs. MaTpruuHbIe
cuHTE3bl. Penmkanus - ocHOBa
KJIETOYHOTO AeeHus. [IpuHiumbl
pETUIMKALUY.

Myrannu. UTo BbI3bIBAET U3MEHEHUS
B crpoenun JHK. ITpuHuunmnst
penapanuu.

TpaHCKpUIILIKAL.

['eHeTnueckui koa. TpaHcisanus.
Opranu3zaiusi reHoMa BUPYCOB
[IpoTHBOBHUPYCHBIE CPEACTBA,
MEXAHU3MBbI UX JEHUCTBUA.

Opranu3zaius reHoMa OakTepuit

[IpakTuueckas pabora
«Brraenenune JIHK u3
OaHaHay.

[IpakTuueckas pabora
«Mopens JIHK-
OpUTaMI).
[IpakTuueckas pabora
«Ornpenenenne KayecTna
npenapaToB JJHK ¢
TTOMOIIIBIO
CHEKTPOHOTOMETPUIY
(Tpu HATUYUH
000pyI0BaHUA).
[IpakTiueckas pabora
«PemmkaTuBHas MalHa

(urpa-




AHTHOAKTEpUaIbHbIC TIPENaparhl.
Opranusanusi FeHOMa 3yKapuoT
['eHOMHOE pEeTaKTUPOBAHHUE.

NIEMOHCTPALINSA)».
[IpakTrueckas padora
« TP (Mmonensb
aMIUTU(UKALMS Ha
Oymare)».
[IpakTrueckas pabdora
«Cuia npoMoTopay.
[IpakTrueckas padora
«Pemenue 3a1a4 Ha
TEHETUYECKUN KO,
[IpakTrueckas padbora
«DOoNTUHT OEJIKOBY.
lcciienoBarenbekas
pabota
«Pacnpoctpanenue
AQHTUOMOTUKOPE3UCTEHT
HBIX OaKTEepuii».
[IpakTruueckas padora
«PaboTa B COBpEMEHHBIX
reHeTH4YeCcKuX 0a3zax
nanubiX. [IpoBeaenue In
silico ananmza

MMOCJIEAOBATEIbHOCTEH
TEHOBY.

Tema 3. [lonaTue o nekapcrBax. [IpuHIUITBL

dapmaxosaorus (14 4)[moaxoaa K TOMCKY HOBBIX MccnenoBarenbekast

JIeKapCTBEHHBIX cpeAcTB. CKpUHUHT
W €r0 METO/IbI.

[Tytu BBenenus JIC.
dapMaKOKWHETHKA JIEKAPCTBEHHBIX
BemecTB. BeackiBanue (abcopOius)
nexkapcTB. OCHOBHBIE MEXaHU3MBI
BCACHIBAHMUSI.

TpaHCHOPT JIEKAPCTBEHHBIX
BelecTB. I' eHbl 1 Oenku nepBoi
¢da3bl Onorpanchopmaruu. [lytu
BBIBE/ICHUS JICKAPCTB U3 OpPraHU3Ma.
DKCKpeIs U JIMMHUHAIUSA. [ 'eHbI 1
OenKku BTOpoi (ha3sl
OouoTpanchopmaIuu.
dapmakoarHamMuka. ['naBHoe u
noOo4HOE, Pe30pOTUBHOE U MECTHOE,
MpsIMOE, HETIPAMOE U PePIICKTOPHOE

TIeHICTBHE.

pabota «DKCepuMeHTa
0 OTPEICIICHUTO
TOKCUYHOCTH BEIIECTB HA
AP TEMUIHSIX).
[IpakTuueckas pabora
«Kapra skcnpeccun
0(paMUHOBBIX U
CEPOTOHUHOBBIX
PENENTOPOB B MO3Te
MBILLIEW.
IlccienoBarenbckas
pabota «IloBeneHueckue
TECThI Ha pbIOKax Danio
rario. CBeT/io-TeMHas
KaMmepay.
HccnenoBarenbckas
pabota «IloBeneHueckue

TCCThI




Bubl B3anMOI€MCTBUS JIEKAPCTB.
CuHEprusM U aHTarOHU3M IpU
COBMECTHOM JICVICTBUU
JIEKAPCTBEHHBIX BEUIECTB, UX
pa3HOBUIHOCTH TpaHcMeMOpaHHBIM
CUTHAJIUHT. THUIBI KJIETOUYHBIX
peuentopoB. MeMOpaHHbIE: HOHHBIE
KaHaJIbl, KATAJTUTUYECKUE U
conpspkeHHble ¢ G-Oemkamu;
BHYTPHUKJICTOUHBIE:
[UTOIJIA3MATUYECKUE U SITICPHBIC.
MexaHu3MBbl JTUTaHA-PEleITOPHOTO
B3anMoIercTBUA. CEJIEKTUBHOCTD
(M30MpaTenbHOCTD) AEHCTBUS, CBA3b
«XHUMHUYECKAs] CTPYKTYpa -
dapmakonorunyeckas akTHBHOCTb
BeecTs» dapmakonornyeckon
MOZYJIALIMN CUHAIITHYECKOMN
XOJIMHEPTrUYECKOM TepeIayun.
MoJIeKyISIpHBIA MEXAHU3M JEHUCTBUS
u (hapMakosioruueckue cBorcTra M-
XOJIMHOOJIOKATOPOB,
raHTJIMOOJOKATOPOB U
KypapenogoOHbIX CPEACTB.
DapMaKoJIOrM4eCcKast peryJisus
AKTUBHOCTHU aJIPEHEPTUYECKOTO
cuHarnca. AIpeHOMUMETHUKH,
aIpEeHOOJIOKATOPHI, CUMITATOJIUTUKH.
MosnexynspHas (papMaKoIoTUs
AHTUAJJIEPTUYECKUX CPEACTB.

[ 'McTaMHHOBBIE PELIENITOPHI: THUIIHI,
MOJIEKYJISIpHAsE OpTaHU3alIHsl.
Crabunm3aTtopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIM MEXaHU3M
NTeliCTBUSA, OCOOCHHOCTH
KJIIMHUYECKOTO MPUMEHEHUSI, TOUKH
MPUIOKEHUS AEHUCTBUS HHTUOUTOPOB
JTUITAIHBIX MEAUATOPOB.

MexaHu3m JEeUCTBUSA U TPUMEHEHUE
[pernapaToB, CTUMYJIUPYIOIIUX
[POIECCHl UMMYHHUTETA.
DapMaKoJIOrM4eCcKast

Ha ppIOkax Danio rario.
OTKpBITOE TIOJIEY.
lccienoBarenbekas
pabota «IloBeneHueckue
TeCTHI Ha pbIOKax Danio
rario. CraitHoe
OBEIACHUE.
[IpakTrueckas pabora
«BimsiHue aapeHanuHa Ha
CEepACUYHBIE COKPALLICHUS
(mporpaMMHOE
oOecrieueHue).
[IpakTuueckas pabora «I’
MCTOJIOTHYECKUE
npenapaTbl HMMYHHOMR
cucteMsb». [IpakTnueckas
pabota «I
HCTOJIOTHYECKUE
penapaTsl HEPBHON
CUCTEMBI».




XapaKTEPUCTUKA HHTEPIECUKHUHOB:
[MOJy4€HUE, MEXAHU3M JICVCTBHS,
npuMeHeHne. OCHOBBI
naTo(U3n0JIOTUN OCTPO(Pa30BOro
OTBETAa, MEIUALIMS BOCITAJICHUS.
MoJIeKYJISIPHBIA MEXaHU3M
IPOTUBOBOCIIAJIUTEIBHOTO JIEUCTBUSA
[IFOKOKOPTHKOCTEPOUJIOB,
HECTEPOUIHBIX
[MPOTUBOBOCIIAIMTEIBHBIX CPEJICTB.
[ToHsTHE O HAPKO3€E U HAPKO3HBIX
npenapartax. KileTouHblid 1 HEPBHBIN
HapKO3.

DapMaKoJIOru4ecKast
XapPaKTEPUCTHUKA OTJICIbHBIX TPYIIIT
HapKO3HBIX CPEJCTB.
[TociienoBaTeNIbHOCTD JEUCTBUS HA
LEHTPAIbHYIO CUCTEMY.
duznonoruyeckuii coH; a3l CHa.
Buabel Hapymennit cHa [lonsitue o
MEIMKAMEHTO3HOM CHE U
CHOTBOPHBIX Ipemnaparax
(TUMTHOTHKAX ).

MoOJIEKyJISIPHBIE ACTIEKThI
Houuienuuu. OnuaTHeIE PEUENTOPSI,
WX TUIBI. DHKEhaTUHbBI U
SHIOP(HUHBI - SHIOTEHHBIE JTUTaH IbI
OINMATHBIX PELIENTOPOB.
AHTHIICUXOTUYECKOE JIEHCTBHUE,
BIUSIHUE HA (YHKIIUIO
DKCTPAIMPAMUIHON CHCTEMBI,
AMOITMOHAIIbHYIO C(hepy, PBOTHBIIM
LIEHTP, ApTEPUATLHOE JIaBJIICHNUE,
LEHTP TEPMOPETYIISALINU.
MoJekysipHble MEXAHU3MBbI
TEVUCTBUS HEUPOJIETITUKOB, BIIUSTHUE
Ha 10 aMHUHOBBIE, CEpPOTOHUHOBBIE,
apEHO- U TUCTAMHHOBBIE
pELEenTophl, NX JEHCTBUE HA
KJIETOUYHbIE MEMOpAHBI, Ha
NIETIOHUPOBAHUE TKAHEBBIX
MOHOAMHWHOB.
[loTeHMaI-3aBUCUMbIE HATPUEBBIE




KaHaJIbl KaK MUILEHU JEUCTBUS
MECTHBIX aHeCTETHKOB. CIIOCOOBI
WHTHOMPOBAHUS ITOTCHITHAI-
3aBHCHUMBIX HaTPUEBBIX KaHAJIOB
MECTHBIMU aHECTETUKAMHU.

Moayab «MoJgekyJisipHble 0CHOBBI ceseknun» 10 kaace (34 yaca)

Tembl OcHoBHOE coep:kaHue JesATe IbHOCTH
IIKOJIbHUKOB
Tema 1. OCHOBHBIE BEXH Pa3BUTHUS
MoJiekyJisipHast MOJIEKYJIIPHON OHOJIOTHH. [IpakTuueckas pabora
ounosiorus (10 1) Hyxkiiennossie kucnoTel. OcHOBHBIE |[«Boinenenue JIHK u3
MPUHLHUIBI CTPOCHUSI. MaTpuyHble  [0aHaHAY.
cuHTe3bl. Perumkanus - OcCHOBa [IpakTuueckas pabora
KJIETOYHOTO JieJieHus. | [puHInmb «Mopnens JIHK-
PEILUIMKALIUY. OpUTaMm».
Mytanuu. Urto BeI3biBaeT u3MeHeHus [[paktuueckas padborta
B crpoenuu JJHK. [TpuHuumnst «Ornpenenenne KayecTna
penapannu. TpaHCKpUNIus. npenapaToB JIHK ¢

['eneTnyeckuii koa. Opranuzanus  [[IOMOIIBIO
reHomMa BUpycoB [IpoTuBOBUpYCHBIE [CIEKTPOGHOTOMETPUY
CPEACTBA, MEXaHU3MBI UX JACUCTBUS. |(TIPY HATUYUHU

Opranu3zaiiusi reHomMa 6akTepuit 000pyI0BaHU).
AHTuOakTepuagbHble npenapatsl.  |[[IpakTudeckas padbora
Opranuzaiusi TeHOMa dyKapuoT «PernnkaTuBHas MalvHa
['eHOMHOE peTaKTUPOBAHHE. (urpa- 1eMOHCTpALIHS)».
[IpakTuueckas pabora
«I TP (Mmomens
aMIUTUUKALKS Ha
Oymare)y.

[IpakTuueckas pabora
«Cua mpomMoTOpay.
[IpakTuueckas pabora
«Pemenue 3aga4y Ha
TEHETUYECKUU KOJI.
TpancisIms.
[IpakTuueckas pabora
«DonauHT GEITKOBY.
HccnenoBarenbckas
pabota
«Pacnpocrpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTEPHil».
[IpakTruueckas pabora




«PaboTa B OBpeMEHHBIX
reHETHYECKUX 0a3zax
nanHbIX. [IpoBenenue In
silico ananuza

MOCJIEA0BATEIbHOCTEN
TEHOBY.
Tema 2. PoneBas urpa «Amnenm».
MoJsieKyasipHbIe lccnenoBarenbCckui
ocHOBBI reneruku (10 npoeKT MyTareHHbIe
q) [Ipenmer renernku. Kparkas (bakTopsI.

MCTOPHUS Pa3BUTHS ITPEACTABICHUS O
HACJICJICTBEHHOCTH.

OT reHa k MpU3HAKY: KaK paCKpacUTh
kota. Yto takoe npuzHak? I1yTe oT
reHa 70 npu3Haka. Myramuu.
Annenu. ['erepo3uroTsl u
rOMO3UTOThI. JIOMUHAHTHBIE U
PELIECCUBHBIE AJUIENH.

['eHbl cTposAT opranusM. Brirouenue
U BBIKJTIIOUEHHUE O0JBIIOoro Habopa
reHoB. Kak KJIeTKH MOHMMAIOT, KaKue
TEHBI JT0JKHBI pa0OTaTh.
J[MCKpETHOE HACTIEIOBAHUE
MPU3HAKOB. 3aKOHBI MeHIelsl: OnuH
I'EH - OJIMH Npu3HaK. Cxema
CKpelIMBaHus. 3aKOH eIMHO00pa3us
rUOpPUIOB TIEPBOTO MMOKOJICHUSI.
3aKOH pacUIEIJIEHUs MPU3HAKA BO
BTOPOM MOKOJIEHUH. 3aKOHbI
Menzens: HECKOJIBKO T€HOB -
HECKOJIBKO IIPU3HAKOB.
JIuruOpuIHOE CKpEIIMBaHUE.
He3zaBucumoe pacxoxaeHue
xpomocoM. CIeIIeHHOE
HACJICJOBAaHHUE.

B3anMoelicTBie TeHOB. AJICIIbEHOE
1 HeajuienbHoe. OnpenesieHue noJa.
[TosoBbie XpoMocoMbl. CaMIlbl 1
caMku. Briusiaue dakTopos
OKpyX)arouen cpenbl. XpOMOCOMHOE
onpenenenue nona. [lonoseie
xpomocombl. [Ipobrema
JTOTIOJIHUTENIBHOU X-XpPOMOCOMBI Y
PKEHILMH. TpeXI[BETHbIC KOIIIKH.

Ponesas urpa «Cynp0a
KJIETKW». | eHbI-
MepPEKIII0YaTEINH.
[IpakTHueckoe 3aaanue
«AJTOPUTMBI JJIs1
KJIICTOKY.

[IpakTUdeckoe 3a7aHue
«EnnHooOpazue rnepBoro
MMOKOJICHUS.
[IpakTUdeckoe 3aanue
«Pacmiernienne Bo
BTOPOM TIOKOJICHUIY.
MccnenoBaTeabCcKuii
MPOEKT «3aKOHBI [
Mennens B
DKCTIEPUMEHTE.
[IpakTHUeCKOE 3a1aHNE
«Pemnierka Ilenneray.
[IpakTUdeckoe 3a1aHnue
«Hacnenosanue,
CIICTVICHHOE C TIOJIOM.
[IpakTrueckoe 3aHsTue
«B3anMoieicTBHS T'€HOB
(MOJenMpoOBaHUE CUHTE3a
U TpaHCIOpTa MUTMEHTA B
KJICTKY)».




Tema 3.
MoJiekyasipHbIe
OCHOBBI cesieknuu (14

)

[" eHbl B TOMYJIALUSAX: BEITUKOE
paBHOBecue. [Tomymsamus. YacToTel
BCTPEYAEMOCTH MPU3HAKA U aJUIETIS.
YpaBuenue Xapau- BaitnOepra.
[Tonmynsiuuu MEHSAIOTCS:
YUCJIICHHOCTb, MUTPALIMS U BBIOOD
cynpyra. @akTopsl, KOTOPbIE
BBIBOJIAT MOMYJISIIUAIO U3 PABHOBECHUS
Xapau- BaitnOepra. YncieHHOCTh
nonyisiuuu. Ponesas urpa «9ddexr
ocHoBatels». Jpelid reHos.
Mytannu. Hecyuaiinoe
ckpenuBanue. M3onsmus.
[lomynsuun MEHSAIOTCS:
€CTECTBEHHbIN 0TOOp. MexaHu3m
NIENCTBUS €CTECTBEHHOT0 0TOOpA.
JIBIoKyIITHN OTOOP.
MoaudukaloHHas U3MEHYUBOCTD.
Cratuctuueckre 0COOCHHOCTH
MOIU(PUKAIIMOHHON N3MEHUYHUBOCTH.
HacienoBanue KOJIM4eCTBEHHBIX
npu3HakoB. KoinuecTBeHHbIE
npuszHaku. CpenoBasi U3MEHYMBOCTD
npu3Haka. Koappuuuent
HacleayeMoCcTu mpu3Haka. OTBET Ha
oto0p. [Touck renos
KOJIMYECTBEHHBIX MMPU3HAKOB.
OIHOHYKIEOTUAHBIE BAPUAHTHI
reHoB. JIHK-uun. ITomHOreHOMHBIN
AHAJIN3 aCCOLIMALINM.

«OMBD» HaJl TEHOMOM.
[Toctrenomuas spa. OOpaTHas
reHeTuka. «OMUKCHBIE»
nuccienoBanus. [Iporeom,
MeTa0o00M. JloMecTuKaus u
[IEHTPBI TCHETUYECKOTO
pazHooOpa3sus. [Toucku pactenuii ¢
«XOPOIIMMU» NPU3HAKAMH TSI
yesnoBeka. LleHTpbl reHeTHYeCcKOro
pazHooOpasus. Hukonaii IBanoBu4
Basuiios. Cenexuusi.
KomOnHannonHas u TuOpuaHas

cenekuus. I 'ereposuc.

[IpakTHUeCckoe 3a1aHue
«YacToTn! anmnenew,
TEHOTUIIOB U
(hEeHOTHUTIOBY.
lccienoBarenbCKuii
POEKT «AHAIU3
FEHETUYECKOU CTPYKTYPBI
NOMyJsiunU (Ha OCHOBE
3aKOHa Xap.u-
Baiinbepra)». PoneBas
urpa «ddekr
OYyTBUIOYHOTO
COPJIBIIIIKAY.

PosieBas urpa
«EcTecTBeHHBIN 0TOOPY.
ccnenoBarenbckue
paboThI
«MoaupukanmoHHas
W3MEHYMBOCTh PACTECHUN
B Ipeiesiax BaIlIero MecTa
YKUTEIHCTBAY.
[IpakTrueckoe 3a1anue
«ATPOHOMBD.
[IpakTrueckoe 3a1anue
«I" oMosorNUeCcKHe psiIbl
HAaCJICICTBEHHON
M3MEHUYUBOCTID.




CoXpaHUTh U U3YYUTh T€HBI, YTOOBI
MeHATh Oynymiee. Kak npaBuibHO
XpaHUTh reHbl. Komteknun
FEHETUYECKUX PECYPCOB PACTECHHUIA.
[IpakTUKyM U/WH
MCCIIEIOBATEIIbCKUN ITPOEKT:
MeToabl KyJIbTUBHPOBaHUS IN VItro
TUTSI COXPAHEHMS TEHETUYECKHUX
PECYPCOB PACTEHHUM U JUIS
YCKOPEHHOU CeJeKInu [
€HETUYECKUE EHTPHI B HAlIEH
cTpase. ['1e 3aHUMar0TCs reHeTUKON
Y TEHOMUKOMW JUISl HY K| CEJIbCKOTO
XO35IMCTBA.
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