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1.IMOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma pa3paboTaHa Ha OCHOBaHMM NPUMEPHON MPOrpaMMBbI
cpeaHero (mojiHOro) oOmiero oOpa3oBaHusi 1O Ouosjoruu (yriayOJieHHBI) |
aBTOPCKOW TpOTrpaMMbl cpefaHero (MOJHOro) oOIero odpa3oBaHus MO OHOJIOTHH
10-11 xmacchr (yriyOneHHbIN ypoBeHb), aBTopbl: [.M. Ipmmmmuil, JI.B. Beicorkas,
O.B. Cab6muna. M.: IIpocsemienue, 2020. —368c. [Iporpamma pexoMeHI0BaHa
MunucrepctBoM oOpa3zoBaHus M Hayku P®, pa3zpaboraHa B COOTBETCTBUU C
denepanbHBIM ~ KOMIIOHEHTOM  TOCYJIApCTBEHHBIX  0OIIe00pa30BaTENbHBIX
CTaHJApTOB CPEOHEro  00mero oOpa3oBaHHSA IO OWOJOTHH Ha MTPOGUILHOM
YpOBHE, MOJHOCTHIO OTpaXKAIOIIast CoOACPKaHUE MPUMEPHOM MPOTPAMMBI.

B cucremMe ecTecTBEHHO-HAydyHOro o0Opa30BaHHUA OHWOJIOTHS KakK y4eOHBIH
IpeaIMeT 3aHUMAaeT Ba)KHOE MECTO B (POPMUPOBAHMU HAYIHOW KapTHHBI MUPA,
HKOJIOTUYECKOTO CO3HAHMS; LEHHOCTHOTO OTHOUIEHHMS K JKUBOM MPHUPOAE U
YeJI0OBEKY; COOCTBEHHOMN MO3UIIMM 10 OTHOILLIEHUIO K OMoJIornyeckoi nHpopmanuu,
NOJTy4aeMOM U3 pa3HbIX UCTOYHUKOB.

OcBoeHME MpOrpaMMbl MO OHMOJOTMH OOECIEYMBAET OBJAJACHUE OCHOBAMU
y4€0HO-UCCIIEIOBATENIbCKON  I€ATEIbHOCTH, HAYYHBIMH METOJAAMH PEIICHUs
Pa3IMYHBIX TEOPETUUECKUX U MPAKTUUECKUX 3a]1a4.

N3yyenue 6uosiornu Ha NpO(GHUIBHOM YpPOBHE OPUEHTHUPOBAHO HA  MOJATOTOBKY
K MOCIEAYIOIIEMY poheCCUOHATIBHOMY 00pa3oBaHUIo, pa3BUTHE
WHIUBUIYAIBHBIX CIIOCOOHOCTEN, OoOydaromuxcs myTéM Ooliee TIIyOOKOro, yemM
npeaycMaTpuBaeTcsi 0a30BBIM YPOBHEM, OBJAJECHUS OCHOBAaMH OWOJIOTUH U
METOJIJaMHU U3y4eHHUsI OPTAaHUYECKOTO MHpA.

N3yyenue Ouonoru Ha MNOPOPUIBHOM YpPOBHE OOECIEUYHMBAET: MPUMEHEHUE
MOJTyYEHHBIX 3HAHUH TSI PEIICHUs] MPAKTUYECKUX U yueOHO-UCCIIeI0BATENbCKIX
3aJa4, yMEHHE CUCTEeMAaTHU3HpOBaTh U 0000IIaTh MMOJyYECHHbIC 3HAHUS; OBJa/ICHUE
OCHOBaMH HCCIIEJIOBATEIbCKOMN 1€ATEIbHOCTH OMOJIOrMYECKON HANpaBICHHOCTH U
IrpaMOTHOTO O(pOPMIIEHUS IOJTYYEHHBIX PE3yIbTaTOB.

N3ydyenue mpenMera Ha MNpOo(UILHOM ypOBHE TM03BOJIIET (OPMUPOBATH Yy
oOyJaroluxcs yMEHIE aHaJU3upoBaTh, MPOTHO3UPOBATH U OLIEHHWBATDH C MO3UIUU
HKOJIOTUYECKON  0€30IacHOCTH  MOCJHEJICTBUS  JACSITEIbHOCTH  4YeJloOBeKa B
HKOCUCTEMAX.

Ha mpodunsHOoM ypoBHe wu3yueHue mipenmera «buonorus» B dYactu
dbopMupoBaHus y OOy4yarOUMXCA HAyYHOTO  MHPOBO33PEHHS, OCBOCHHS
OOIIIEHAYYHBIX METOJIOB, OCBOCHHUS MPAKTHUYECKOTO TPUMEHEHUS HayYHbBIX
3HaHWWA OCHOBAaHO Ha MEXMPEAMETHBIX CBS3AX C TpeaMeTamMu oOmactei
€CTECTBEHHBIX, MATEMAaTHYECKUX U TYMaHUTAPHBIX HAYK.

OO0mas xapakTepucTUKA y4e0HOI0 Npeamera
B cucreme ecTecTBeHHO-HaAyqyHOro oOOpa3oBaHMsl OHOJOTHS Kak Yy4eOHbIit
peIMET 3aHUMaeT BaXKHOE MECTO B (DOPMUPOBAHWM: HAYYHOU KAPTUHBI MUPA;
GyHKIIMOHATBFHOM TPAaMOTHOCTH, HEOOXOAMMOW I TOBCEIHEBHOW >KW3HH,
HABBIKOB 3JI0POBOTO U OE30MACHOTO JIJISI YEJIOBEKa M OKpYKaroleh cpenbl oopasza
YKW3HU; SKOJOTUYECKOTO CO3HAHUS; [IEHHOCTHOTO OTHOILIEHUS K KUBOM MPUPOAE U
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4eJI0OBEKY; COOCTBEHHOM MO3UIIMM 10 OTHOILLIEHUIO K OMojornyeckoi nHpopmanuu,
IOJy4a€MOM U3 pa3HbIX MCTOYHUKOB. M3yueHue Ouosiornu co3ga€r yciaoBHs s
dopMupoBaHus y  OOydyaroluXcs  MHTEUIEKTYaJIbHbIX,  I'Pa)XJaHCKHX,
KOMMYHHKAIIMOHHBIX ¥ HHPOPMAIIMOHHBIX KOMIIETEHIIUH.

Nzyuenne kypca «buonorus» B cTapuieil MIKOJE€ HANpaBJIE€HO HA pELICHHE
CIIEYIOIINX 3a1a4:

1) ¢opMupoBaHue CHUCTEMbl OHMOJOTMYECKUX 3HAHMM Kak KOMIIOHEHTa
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA;

2) pa3BUTHE JUYHOCTH OOYYAIONIMXCS, MX HHTEIJICKTYyaJbHOE W HPaBCTBEHHOE
COBEPILIEHCTBOBAHUE, (DOPMUPOBAHUE Yy HHUX T'YMAHHUCTHYECKMX OTHOIICHHU H
HKOJIOTUYECKH LEIECO00PAa3HOro MOBEICHUS B OBITY U TPYOBOM I€ATEIBHOCTH;

3) BbIpaOOTKY MOHUMaHUs OOIIECTBEHHOW MOTPEOHOCTU B Pa3BUTHH OHOJIOTWH, a
Takke (POPMUPOBAHNE OTHOUICHHS K OMOJIOTHH KaK BO3MOXKHON o0yactu Oy ymiei
IPAKTUYECKOHN JEATEIbHOCTH.

Hean Ouonormyeckoro o0Opa3oBaHUsl B CTaplledl IIKoJEe (OpMYyIUPYIOTCS Ha
HECKOJIBKMX  YPOBHSIX: TJI00aldbHOM, METallpeIMETHOM, JIMYHOCTHOM U
IpEeIMETHOM, Ha YypOBHE TpeOOBaHUI K pe3ysibTaTaM OCBOCHMS COJEpKaHUS
IPEAMETHBIX IPOIPAMM.

['moOanbHble 1€ OMOJOTMYECKOr0 OO0pa30BaHUS SBISAIOTCA OOLIUMH IS
OCHOBHOM M CTapuIeil WIKOJbI U ONPEIEISAIOTCA COLMAIbHBIMU TPEOOBAHUSIMHU, B
TOM 4YHMCJIE€ M3MEHEHHEM COLHMAIbHOM CHUTyallud pPa3BUTHUS — POCTOM
MH()OPMAIIMOHHBIX MEPErpy30K, U3MEHEHHEM XapaKTepa U CIOCOOO0B OOILIEHUSA U
COLIMAJIBHBIX B3aUMOJEHCTBUNA (0OBEMBI M CIOCOOBI MOJy4YEeHHS] HHGOPMALMH
MOPOXKAAIOT P OCOOEHHOCTEW pa3BUTHA COBPEMEHHBIX MOAPOCTKOB). Hambomnee
OPOAYKTUBHBIMUA  JIJI  PEHIEHWs 3aJad  pa3BUTHS NOJPOCTKA  SABIISIFOTCSA
COLIMOMOPAJIbHASI K UHTEJUIEKTYaJIbHAsI B3POCIIOCTb.

[Tomumo »3TOroO, riaobanbHbe HETU (GOPMYIUPYIOTCA C YYETOM PacCMOTPEHHUS
OMOJIOrMYecKoro 00pa3oBaHusl KaKk KOMIIOHEHTa CUCTEMbl OOPa30BaHUS B LEJIOM,
MI03TOMY OHH SBJISIIOTCSA HanOoJjee 00IKMHU U COLMAIbHO 3HAYHMMbIMHU.

C y4éroM BBIILIEHA3BAHHBIX MOAXOJOB TNIOOATBHBIMU LEISIMU OHOJIOTHYECKOTO
00pa3oBaHUs SIBISIOTCS:
coupaau3anus o0y4aroIuXcsl KaK BXOXKIECHUE B MUP KYJIBTYpbl U COLIMATIBHBIX
OTHOUIEHUH, O0EeCreunBalolee BKIIOUEHHUE YYalUXCS B Ty WIM HUHYIO TPYIILY
100 OOUIHOCTh — HOCHUTENS €€ HOPM, IIEHHOCTEH, OpUeHTaIlMi, OCBaBAEMbIX B
Mpoliecce 3HAKOMCTBA C MUPOM KUBOW ITPUPOABL;
npuoduIeHMe K TO3HABATEIbHON KYJIbType KaK CHCTEME I103HABATEIbHBIX
(Hay4HBIX ) IIEHHOCTEN, HAKOIIJIEHHBIX OOIIECTBOM B cpepe OMOJIOrMYeCKON HAYKHU.
[TomumMo 3TOrO, OHMONOrMYEecKOe OOpa30BaHME HA CTApIICH CTYNEHH MNPU3BAHO
00eCIeYnTh:

OPHEHTALMIO B CHCTEME 3TUYECKUX HOPM M LEHHOCTEN OTHOCUTEIIBHO METOJIOB,
PE3YNBTATOB U JOCTHKCHU COBPEMEHHON OMOJIOTUYECKON HAYKH;

Pa3BUTHE NIO3HABATEIBHBIX KAa4€CTB JIMYHOCTH, B TOM YHCJIE  MO3HABaTEIbHBIX
UHTEPECOB K M3YYEHHUIO OOIMIMX OHOJIOTMYECKHUX 3aKOHOMEPHOCTEH U camomy
IIPOLIECCY HAYYHOT'O TO3HAHUS;



OBJIa/IcHHE y4e0HO-TI03HaBaTEIbHBIMU U LIEHHOCTHO-CMBICJIOBBIMU
KOMIIETEHTHOCTSIMU JJ11  (POPMHUPOBAHUS IO3HABATEIbHOM W HPABCTBEHHOU
KyJIbTYpbl, HQYYHOTO MHUPOBO33pEHUS, & TAK)KE€ METOJIO0JIOTMEeNd OHOJIOrMYECKOTro
HKCIEPUMEHTA U 3JIEMEHTAPHBIMU METO/1aMU OMOJIOTHYECKUX
(popMHpOBaHHE SKOJIOTMYECKOIO CO3HAHUS, LIEGHHOCTHOTO OTHOIICHMS K >KMBOM
IIPUPOJIE U YETIOBEKY.

MecTo Kypca B y4eOHOM ILIaHE.

CormacHo Y4eOHOMy IUIaHy W TOJOBOMY KaJIEHIApHOMY TIpauky C
Y4ETOM IMPOMEKYTOUHBIX KaHMUKYJ, Ha u3ydeHue Ouonoruu B 10 m B 11 kimacce
npenycMoTpeHo 32-34 yueOHbIX HeAeH.

Jannast paGouast mporpamma paccuntana Ha 204 gaca: 10 xmacc - 102 ygaca (3
yaca B Henemo), 11 kmacc —102 yaca (3 4yaca B HEACHIO), B COOTBETCTBUU C
y4€OHBIM IJIAHOM.

Kypcy Ouonoruu Ha CTynmeHH CpenHero ooOumero oOpa3oBaHMs MPEALIECTBYET
Kypc OHOJIOTMH, BKJIIOYAIOIIMM 3JEMEHTAapHbIE CBEICHHS 00 OCHOBHBIX
ouonornueckux ooObekrax. CojaepkaHue Kypca OMOJIOTMM B OCHOBHOM HIKOJIE
CIIy’)KUT OCHOBOM Ui HU3y4eHHs OOLMX OHOJOTMYECKHX 3aKOHOMEPHOCTEH,
TEOpHUH, 3aKOHOB, TMIIOTE3 B CTapllIel LIKOJIE, IIe 0c000e 3HaAUEHUE MPUOOPETAOT
MHUPOBO33PEHUYECKUE, TEOPETUUECKUE TTOHSATHSI.

Takum 00pa3om, copepkaHue Kypca OMOJOrMU B cTapiield 1koje Oosee MOIHO
packpeiBaeT 0OmKe OUOJOTMYECKUE 3aKOHOMEPHOCTH, MPOSBISIIONIMECS Ha
pa3HBIX YPOBHIX OPTaHU3AINH KUBOU MPUPOIBI.

2.PE3YJIbTATBI OCBOEHUSA KYPCA BUOJIOI'A

JleatenbHOCTh  00pa30BaTENbHOTO — yUpexieHus oOmero oOpa3oBaHUs B
oOydyeHrnu OUOJOTUM B CpeaHel (TOJIHOM) IIKOJe JOJDKHA ObITh HampaBjieHa Ha
JOCTHKEHHE 00YJaroIIMMHCS CIEAYIOIINX
JIMYHOCTHBIX Pe3yJIbTATOB:

1) peanuzanuu 5STUYECKUX YCTAHOBOK IO OTHOIIEHUIO K OHOJIOTHYECKUM

OTKPBITUSM, UCCIICIOBAHUIM U X PE3YJIbTATaM;
2) npu3HaHMS BBICOKOW LIEHHOCTU >KM3HM BO BCeX €€ MpPOSBICHUSX, 3J0POBBS
CBOETO U APYTHUX JIOJIEH, pealn3aliil YCTAHOBOK 3/I0pOBOT0 00pa3a KU3HU;
3) chopMHUPOBAHHOCTH TO3HABATEIHLHBIX MOTHBOB, HANPABIEHHBIX HA TOTy4YCHHUE
HOBOTO 3HaHUS B 00JacT OWOJOrMU B CBS3U C Oyaymed npodeccuoHalIbHOU
JESTEIbHOCTRIO WJIM OBITOBBIMH TMPOOJEMaMH, CBSI3aHHBIMH C COXPaHEHHUEM
COOCTBEHHOTIO 37I0POBbs M IKOJIOTUUECKOI 0€30MaCHOCTH.

MeTanpeaMeTHbIMHU Pe3yJdbTATAMU OCBOCHHS BBITYCKHUKAMH CTapIIeH NITKOJIBI
0a30BOro Kypca OMOJIOTHH SIBJISTFOTCS:

1) oBamieHre COCTABIISIONIMME HCCIICOBATEIHCKON W MTPOCKTHOM JIESITEIIbHOCTH,
BKJIFOYAsl YMEHHS BUJETh MPOOJEMy, CTaBUTh BOIPOCHI, BBIIBUTATH THUIIOTE3HI,
JaBaTh OMpENENICHUsT TOHATUSM, KiacCu(UIMpPOBaTh, HAOIIONATh, MPOBOJIUTH
OKCIIEPUMEHTHI, JIeJIaTh BBIBOJBI M 3aKIIOYEHUS, CTPYKTYPHUPOBATh MaTepHall,
OOBSICHATD, TOKA3BIBATh, 3AMIUIIATH CBOU UICH;



2) ymenus paboTaTh C pa3HBIMM HCTOYHHKAMU OMOJIOTHYECKON HH(OpManuu:
HaXOJUTh OHOJIOTMYECKYI0 HMH(GOpMAIMI0 B pa3JIMYHBIX HCTOYHHKAX (TEKCTE
y4eOHMKa, HAyYHO-TIOMYJISIPHOW JHUTEepaType, OWOJOTMYECKUX CJIOBapixX U
CIIPaBOYHHMKAX), aHAIM3UPOBATh W OIIEHUBATh HH(OpPMAIMIO, MPeoOpPa3OBHIBATH
uH(GOpMAIUIO U3 OJHOUN (POPMBI B APYTYIO;

3) ciocoOHOCTh BHIOMPATH 1IEJIEBbIE U CMBICIIOBbIE YCTAHOBKU B CBOUX JIEHCTBUSIX
U MOCTYNKAaxX MO OTHOUIEHUIO K JKUBOW MPUPOJIE, CBOEMY 3J0POBBIO U 310POBBIO
OKPY’KAIOIIUX;

4) yMmeHMs aJeKBaTHO HCIIOJIb30BaTh pEYEBBIE CPEACTBA Ui JUCKYCCUU H
apryMeHTallud  CBOE€M  MO3WIIMM, CPaBHHUBATh pa3Hble TOYKU  3PEHMUS,
apryMEHTUPOBATh CBOIO TOUYKY 3PEHUS, OTCTAUBATh CBOIO MO3ULIUIO.

IIpeaMeTHBIMH pe3yJIbTATAMM OCBOEHUS BBIITYCKHUKAMU CTapllIel IIKOJbI Kypca
Ouonoruu 6a30BOro YpOBHS SBIISIIOTCS:

B nmo3HaBaTe/IbHOI (MHTEIEKTYaJIbHOM) c(epe: XapaKTepUCTHKA COAEPKaHUs
OMOJOTUYECKUX TEOpUM (KJIETOYHAasi, HBOJIOIMOHHAs Teopus JlapBuHA); yuyeHUS
Bepnazackoro o 6uocepe; 3akoHoB MeHzaens, 3aKOHOMEPHOCTEN M3MEHUYMBOCTH;
BKJIaJla BBLAAIONIMXCS YYEHBIX B pPa3BUTHE OMOJIOTMYECKOM HAYKH; BBIJICJICHUE
CYILIECTBEHHBIX MPU3HAKOB OMOJOTMUYECKUX OOBEKTOB (KJIETOK: PACTUTEIbHBIX U
JKUBOTHBIX, JOSICPHBIX M SACPHBIX, IMOJIOBBIX W COMATUYECKUX; OPraHU3MOB:
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX; BUJIOB, KOCUCTEM, OHMOC(EPhI) U MPOILIECCOB
(oOMEeH BelecTB, pa3MHOKEHHE, JIEJIEHUE KIIETKH, OIUIOJOTBOPEHHE, IEUCTBHE
MCKYCCTBEHHOI'O U €CTECTBEHHOTO0 O0TOOPOB, (hOPMUPOBAHHUE NMPUCIIOCOOIIEHHOCTH,
oOpa3oBaHH€ BHJIOB, KPYrOBOPOT BEUIECTB U TIPEBpallleHUS DSHEPrUu B
sKocucTeMax W Ouocdepe); oOBACHEHHE pPOJAU OuoJIorMH B (POPMUPOBAHUU
HAyYHOTO MHUPOBO33PEHUS; BKJIaJa OMOJOTUYECKHX TEOpHil B (OpMHUpPOBAHUE
COBPEMEHHOW €CTECTBEHHO-HAYYHON KAapTUHBI MHPA; OTPULIATEIIBHOTO BIWSHUS
aJIKOroJisi, HUKOTMHA, HAPKOTUYECKUX BEIIECTB HA PA3BUTHUE YEIOBEKA; BIIUSHUS
MyTareHOB Ha OpPTaHW3M YeJIOBEKa, HKOJIOTHYECKUX (HAaKTOPOB HA OPraHU3MBI;
MPUYUH SBOJIIOIUU, W3MEHSIEMOCTH BHUJOB, HAapYIICHUN Pa3BUTHUS OPraHU3MOB,
HACJICJICTBEHHBIX 3a00JICBaHUM, MyTalluid, YCTOMYHUBOCTH M CMEHBI DKOCHCTEM;
MPUBEJICHUE JI0KA3aTEIbCTB (apryMEHTalus) €JAUMHCTBA KUBOW M HEXKUBOMU
NPUPOJIbI, POJICTBA KUBBIX OpPraHU3MOB; B3aUMOCBSI3€M OpPraHU3MOB U
OKpYXalollel cpefibl; HEOOXOUMMOCTH COXPAHEHUsI MHOI0O0Opa3usi BUAOB; YMEHHE
MOJIb30BAaThC ~ OMOJIOTMUECKOW TEPMHUHOJIOTMEM M  CHMBOJIUKOWM; pelIeHue
AIIEMEHTApHBIX OHOJIOTMUECKUX 3aJlay; COCTaBJIEHHWE  JJEMEHTapHBIX CXEM
CKpCIMBAaHUS M CXEM IEepeHOCa BEIIECTB W DHEPruu B IKOCUcTeMax (Ienu
MUTaHMs); OMNHCaHWe O0coOel BUIOB 1O MOP(OJIOTHYECKOMY KPUTEPUIO;
BBISIBJICHUE W3MEHYMBOCTH, MPHUCIOCOOJICHH OpPraHU3MOB K cpele OOuTaHuS,
MCTOYHUKOB MYTareHOB B OKpy»XKarollled cpene (KOCBEHHO), aHTPONOTEHHBIX
W3MEHEHUN B 3KOCHCTEMAX CBOEM MECTHOCTH; WU3MEHEHUW B JKOCHCTEMAx Ha
OMOJOTUYECKUX MOJIEIISAX; CpPaBHEHHWE OMOJIOTMYECKHX OOBEKTOB (XMMHUUYECKHM
COCTaB Te€N >XUBOM W HEXUBOHW NPUPOJBI, 3apOJbIIIA YEJIOBEKA U JPYTUX
MJIEKOMUTAIONINX, TPUPOJIHBIE SKOCUCTEMBI U arPOAIKOCUCTEMBI CBOEH MECTHOCTH),
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MPOLIECCOB (€CTECTBEHHBI W MCKYCCTBEHHBIM OTOOpBHI, IMOJOBOE M Oecrnosioe
pa3MHOXKeHKe) U GOPMYITHPOBKA BHIBOJIOB HA OCHOBE CPABHEHHMS.

B 1LIeHHOCTHO-OPHMEHTALMOHHOM cdepe: aHAIM3 M OLEHKA Pa3IMYHbIX T'MIIOTE3
CYLUIHOCTU JKHU3HHU, IIPOMCXOXKJIEHUE YEJIOBEKa U BO3HUKHOBEHUE YKHU3HH,
rJ100aJbHBIX HKOJIOTUYECKUX NPOoOJeM U MyTeM HMX pelleHus, IOCIEICTBUI
COOCTBEHHOM JIESATENILHOCTH B OKPY’KaIoIIel cpejie; OMoJornueckon nHpopmMaliu,
MOJTy4aeMO W3 pa3HbIX HMCTOYHHUKOB; OIICHKA 3TUYECKUX ACHEKTOB HEKOTOPBIX
UCCIIEIOBAaHUM B 00JIaCTH ~ OMOTEXHOJOTMH (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE
OIUIOZOTBOPEHME, HAIpaBJIEHHOE H3MEHeHHe TIeHoma). B cdepe TpynoBoi
JIESITEIbHOCTH: OBJIQJICHUE YMEHHUSIMU M HaBBIKAMH TMOCTAHOBKU OMOJOTHYECKHX
OKCIIEPUMEHTOB W OOBSACHEHUSI UX pe3yibTatoB. B cdepe Pusnueckoit
JESITEIbHOCTH: OOOCHOBAaHME W COONIOJCHUE MeEp MNPOPHIAKTUKH BUPYCHBIX
3a00JIeBaHUM, BpEOHBIX MpPHUBBIYEK (KypeHHUE, yHOTpeOJeHHE  aJKOroJ,
HapKOMaHUs); IPAaBUJI IIOBEJICHUS B OKPYKAIOILEH cpefie.

BeinycKHMK HA TPO(PHIBLHOM YPOBHE IOJYYUT BO3MOKHOCTh HAYYUThCSH:
OpraHU30BbIBaTb W  IPOBOJWUTH  HMHIMWBUAYAJIbHYK)  HCCJIENO0BATEIBCKYIO
JESATENIbHOCTh 1O Ouosiornu (WM pa3padaTbiBaTh WHAUBUAYAJIbHBIA IPOEKT):
BBIJIBUTaTh THUIIOTE3bl, IUIAHUPOBATh paboOTy, OTOMpaTh M MPeoOpPa3OBBIBATH
HEOOXOAMMYI0 HMH(POpPMALIMIO, MPOBOAWTH SKCHEPUMEHTHI, WHTEPHPETUPOBATH
pE3yNbTaThl, 1€NaTh BBIBOJBI HA OCHOBE MOJIYYEHHBIX PE3yJIbTaTOB, NPE/ICTABIAT
IPOAYKT CBOUX HCCIEJOBAaHUM;IIPOTHO3UPOBATh TOCIEACTBUA COOCTBEHHBIX
UCCJIEIOBAHUN C YUETOM ATUYECKUX HOPM M SKOJIOTHUECKUX TPEOOBAHMIA;
BBIJICJITh CYIIECTBEHHbIE OCOOCHHOCTH JKM3HEHHBIX IUKIIOB NpPEICTaBUTENIEH
pa3HbBIX OT/EJIOB PACTEHUW M TUIIOB >KMBOTHBIX; M300pakaThb LUKIJIBI PAa3BUTHUS B
BUJIE CXEM;
aHaJIM3UPOBATh U MCIIOJIb30BAaTh B PEIICHUH YUEOHBIX U UCCIIEI0BATENIbCKUX 3a]1a4
UHPOPMAIIMI0O O COBPEMEHHBIX MCCIEAOBAHUAX B OWOJIOTMH, MEIUIUHE U
DKOJIOTUH;
apryMEHTHPOBAaTh  HEOOXOJMMOCTb  CHHTE3a  €CTECTBEHHO-HAYYHOIO U
COLIMOTYMaHUTAPHOTO 3HAHUSI B 310Xy MHPOPMAIIMOHHON LIMBUIIN3ALIUU;
MOJICJIMPOBATh U3BMEHEHUE IKOCUCTEM MO/ BIUSIHUEM PA3JIUYHbIX Tpynn (GakTOpPOB
OKpYXalolel Cpe/ibl; — BBISBJIATH B MPOLIECCE UCCIEAOBATENBCKON NE€ATEIbHOCTH
MOCJIEJICTBUASL AHTPONOIN€HHOTO BO3JECUCTBHUS HAa HSKOCHUCTEMBI CBOETO pPETHOHA,
npeajiaraTh CrocoObl CHHXKEHHSI aHTPOTIOT€HHOTO BO3JIEUCTBUS HA DKOCUCTEMBI; —
UCIIOJIb30BaTh MPUOOPETEHHBIE KOMIETEHIMU B MPAKTHUYECKOW AESATENBHOCTH U
NOBCEAHEBHOM  JKM3HM, i1 OPUOOpPETeHHs  OmbiTa  JAESTEIbHOCTH,
MpeecTBYIOmEeH MpodhecCUOHAIBHOM, B OCHOBE KOTOPOM JISKUT OMOJIOTHS KaK
y4eOHBIN MpeIMeT.



3.COAEP KAHUE YYEBHOI'O ITPEIMETA
10 xnace
(96u+64 pe3epBHOE BpeMs, 3 U B HeIEJIIO)
BBenenue (2 1)

buosoruss kak Hayka. bHOJIOrMYeCKHE OMCIUIUIMHBI, UX CBS3U C JIPYTUMH
HaykamMu. ENMHCTBO kMBOTO. OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB. YPOBHU
OpraHU3alM{ )KUBOW MaTepuu. MeToabl MO3HaHUS JKUBOU HPUPOBI.
Jlabopamopnwle u npakmuyeckue pabomaol
[Tp.p. Nel «Ananu3 nadopmaruu 0 HOBEUIITUX TOCTIKEHUIX Ononorun B CMI»
Hemoncmpayuu

Cxembl W TaONUIBI, WIIIOCTPUPYIOIIKE: TOHATHE OWOJIIOTUYECKUX CHCTEM;
YPOBHH OpPraHr3aliy >KMBOU MPUPOJIbI; METO/IbI IO3HAHUS KUBOM MPUPOJIBI.

MoJgexkyabl 4 KjaeTku (12 1)

[utonorust — Hayka o kierke. Mcropus uzyuyenus kierku. Kinerounas teopus.
Mmuoroo6pasue ¢hopM U pazMepoB KIETOK B 3aBUCUMOCTH OT ux ¢yHkuuid. Kinetka
Kak 1eJocTHas cucrema. [IpokapuoTsel U 3ykapuoTsl. MeToabl U3y4eHUs KIETKHU.
XUMHUYECKHM COCTaB KIETKU. Makpo- 1 MUKPOIJIEMEHTHI. POJIb MOHOB B KJIETKE U
opranuzme. Ponb Boabl. ['mapodunbHbie u  TUAPOPOOHBIE  MOJIEKYJIBI.
buononumepsl. PerynspHele W HeperyisipHble nosiuMmepbl. CTpoeHue OeIKoB.
AmuHOKUCIOTHI. [lenTuaHas cBsizb. YPOBHHM OpraHu3aiiiu OCJIKOBON MOJICKYJIBI.
buonornyeckue (QyHkuum OenkoB. YrieBoabl. MoHocaxapuiel:  pu0o3a,
ne3okcuprbo3a, rioko3a. Jlucaxapuasl: caxapo3a, Jjakrosa. llonmmcaxapuabl:
Kpaxmaj, TJMKOIeH, UEJUI0JIo3a, XWUTHUH. OyHKUUM YrIeBOAOB. JIMOuWAsl.
XHWMHUYECKOE CTPOCHHUE JIMIUIO0B. HaCBIIIEHHbIE W HEHACHIIIECHHBIC >KUPHBIC
KucaoThl. JKupel, Bocku, ¢ochomunuapl. DOyHKUMM JUNUAOB. HykiieMHOBBIE
KUCHOTBl. CTpO€HUE HYKJIEHMHOBBIX KHUCJIOT. THUIBI HYKIEHMHOBBIX KHCIOT.
QOYHKIMU HYKJIEHMHOBBIX KHCIOT. AT®, makpospruueckue CBs3u. «Mainbie
MOJIEKYJIBI» U UX POJIb B OOMEHHBIX MPOIleccax.

Jlabopamopnsie u npaxmuyueckue padoomol

JLp. Ne 1 «YcTpolcTBO CBETOBBIX MUKPOCKOIIOB M TEXHHKA MUKPOCKOITUPOBAHUS
JLp. Ne2 «Karanutuueckasi akTUBHOCTb (DEPMEHTOB B KUBBIX TKAHSIX»

JLp. Ne3 «IIpuunHbl neHarypaius O€JIKOB Ha IPUMEPE SIMUHOTO OeTKa

JLp. Ned «ObnHapyxeHre OUONOIMMEPOB B OMOJIOTUUECKUX O0BEKTaX»
Hemoncmpauuu

CxeMbl U TabJIULIbI, WIUTFOCTPUPYIOLIUE: JJIEMEHTHBIA COCTAaB KIETKH, CTPOCHHE
MOJIEKYJ BOJbI; MOJICKYJ YTIJIE€BOJOB, JUNUI0B, OenkoB, mojiekyn JIHK, PHK u
AT®; crTpoeHue KIETOK JKMBOTHBIX M PACTEHUW, NPOKAPUOTHYECKON U
AYKApUOTUYECKOM KIIeTOK. [IpocTpancTBenHas Mmoaenb monekysibl [JHK.

Kierounble cTpyKkTypbl M uX GyHkuuu (8 1)
buonornueckue memOpansl. CTpoeHre u QyHKINH MJIa3MaTHIECKON MEMOPAHBI.
MemOpannbie opra"eiisl. Aapo. Bakyonsipras cucrema kieTku. MUTOXOHAPUU.
[Tnactunel. OmopHO-ABHTaTellbHAs cUcTeMa KieTkd. Pubocombl. KieTodnsie
BKJIFOUEHHS.



Jlabopamopnvie u npakmuueckue pabomaul
JLp.Ne5 «OCco0EHHOCTH CTpOEHUsI KIETOK MNPOKapuoT M 3dykapuotT. Kierku
pacTeHui, >KUBOTHBIX, OaKTepUil U TpuOOB»
Jemoncmpayuu

CxeMbl ® TaOMUIBl, WUTIOCTPUPYIOUIUE: CTPOCHUE IJIa3MATHYECKOU
MeMOpaHbl, CTPOCHUE KJIETOK J>XMBOTHBIX M PACTEHUM, MPOKAPUOTHYUECKOU U
AYKapUOTUYECKOU KIeTOoK. JlnHaMmuueckoe nocodue «CTpoeHUue KISTKU.

Ob6ecneuenue KjIeTOK IHeprueii (84)

OOMeH BelIecTB W MpEeBpalleHusl 3HEpruu B Kietke. [loHsaTus merabonusma,
aHaOonu3Ma, Karaboym3ma. VICTOYHMKHM DJHEPruv [Js JKUBBIX OPTraHHU3MOB.
ABTOTpOdHBI U reTepoTpodbl. PUKcaIUs SHEPTUHA COTHEYHOTO CBETa PACTCHUSMHU.
Xaopodun. Crpoenune xmopornacta. Porocunre3. CBetoBas (asza poTocunTesa.
®dotonmu3  Boawsl. TemHoBas ¢aza  doTocuHTe3a. XemocuHTe3.  Poib
XEeMOCHHTE3UpyoImux Oaktepuil Ha 3emuie. PacmiernsienHue mnonmucaxapujaoB —
Kpaxmaja U TJIMKOreHa. AHa3pOoOHOE pacIleIICHUE TIFOKO3BI. [Muxn KpeOca.
OxucaurensHoe hochopunrpoBanue. Ponib kucmopoaa. A3poObl 1 aHaIPOOBHI.
Jlabopamopnsie u npakmuyueckue paoomol
[Tp.p. Ne2 «CpaBHeHnue npoueccoB GOTOCUHTE3A U XEMOCHHTE3a»

[Ip.p. Ne3 «CpaBHeHuUE MpOIIeCcCOB OPOKEHUS U ABIXAHUS
Hemoncmpayuu

CxeMbl W TaONMIBL, WUIIOCTPUPYIOIIME: OOMEH BEIIECTB W NPEBPALLICHUS
PHEPIruM B KIIETKE; CTPOEHHUE XJIOPOIUIacTa; Mpouecc (OTOCHHTE3a; CTPOCHUE
MUTOXOHJPHH; TMPOLIECC XEMOCHHTE3a. BhlieneHue Kuciopoaa BOAOPOCIAMH (B
aKBapuyMe) Ha CBETY.

HacaencrBennasi unopmanus u peajaunsanus ee B kierke (12 )

benku — ocHoBa cnenu@UUHOCTH KJIETOK U OpraHu3MoB. ['eHeTmueckas
uHdopmarusi.  MarpuyHblii  TPUHIWI ~ CHHTE3a  Oenka.  TpaHCKPHUIIIHUAL.
['enernueckuit kom u ero cpoiictBa. Tpancmoptueie PHK. buocunres Oenka.
Perynsauuss Ttpanckpunumu U TpaHcisinuu.  Yasoenue JIHK. IIpunnwmen
permukaruu. OcobGennoctu  permukanuu  JIHK  sykapuor.  Temomepasa.
CoBpeMeHHBIE MPENCTABIEHUS O CTpoeHUU TeHOB. ['eHoM. CTpoeHue XpoMoCoM.
I'ennas wunxkeHepus. CrpoeHne BupycoB. PasmHokeHue BHpycoB. Bupyc
uMMyHoaeuITa yenoBeka. OOpaTHast TPAHCKPHUIILIMSL.
Hemoncmpauuu

CxeMbl U TaOJIHLIbI, WIUTIOCTPUPYIOLIKE: TPOLECC PEIUTMKALIMKN; T€HETUYECKUN
KOJ; OMOCHHTE3 OeliKka; PpEeryysilHui0 TPAHCKPUMIMK Yy MPOKAPUOT; CTPOCHHE
BHUpYyCa; CTPOEHUE XPOMOCOMBI. JlMHamHuueckass MoJeNlb CHUHTe3a Oenka Ha
pubocome.

NupuBuayajibHoe pa3BUTHE U Pa3MHOKeHUe opranu3moB (13 4)
Jlenenue KJIETOK Mpo- U dyKapuoT. JKU3HEHHBIN MUK KIeTKu (MHTepdasza u
MUTO3). Pa3pl MUTO3a. | OMOJIOTMYHBIE K HETOMOJIOTUYHBIE XPOMOCOMBI. AMUTO3.
[lepuonbr onTOreHe3a. PasButme 3aponpimma >KUBOTHBIX. JuddepeHmupoBka
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KJIETOK. DMOpuoreHe3 pacreHuid. IlocTaMOpHOHaIbHOE pPa3BUTHE >KUBOTHBIX M
pacteHuid. AmnonTo3. MHOTOKJIETOUYHBIM OpraHu3M Kak e[uHas CHUCTeMA.
CrtBonoBble KJIeTKH. Perenepanus. B3auMopeiicTBUE KJIETOK B OpraHusMe.
KouTtpons nenoctHoctu opranuzma. Mmmynuter. Meito3. Onpenenenue mnoina y
#uBOTHBIX. [lomoBoe u Oecnonoe pasmHokeHHe. CoMaTUYecKUe U IOJIOBbIE
KJIEeTKH. YepeaoBaHUe TaruiOMIHON U JUIUIOUIHON CTaaui B KU3HEHHOM IUKIIE.
[TapTeHorene3. OOpa3oBaHME TMOJOBBIX KIETOK Yy JKMBOTHBIX W PaCTEHUU.
On10J0TBOPEHNE Y JKUBOTHBIX U PACTEHUM.
Jlabopamopnsle u npakmuyeckue padoomaol
JLp. Ne 6 «3ydenne Mophoioruu XpoMocoM MiiekomuTaronmx. Kapuotum
JLp. Ne.7 «M3yuenne a3 MUTO3a B KIIETKaX KOPEITKa JTyKa
[Ip.p. No4 «CpaBHeHuUE MPOIIECCOB MUTO3a U MEHO03a»
[Tp.p. Ne5 «CpaBHEHHE IPOTIECCOB MOJOBOTO U OECITOJIOTO PA3MHOKEHUS
[Ip.p. Ne6 «CpaBHeHME TPOLIECCOB Pa3BUTHUS TMOJOBBIX KJIETOK y PACTCHHN U
KUBOTHBIX. CTpOEHHE MOJOBBIX KIETOK
IIp.p. Ne 7 «CpaBHEHME NMPOLECCOB OILIOJOTBOPEHMS Y LIBETKOBBIX PACTEHUU U
II0O3BOHOYHBIX)
Jemoncmpayuu

Cxembl M TabnMLbl, WUIIOCTPUPYIOLIME: CTPOEHUE TKaHEH pacTeHud u
YKUBOTHBIX; CIOCOOBI OECIOJIOr0 Pa3MHOKEHUS; OIUIOAOTBOPEHUE Y PACTEHUU U
KUBOTHBIX;  CTaJuMM  Pa3BUTHS  3apojbllla  MO3BOHOYHOIO  YKUBOTHOIO;
noCTAOMOpHOHANIbHOE pa3BuTHE. JMHamuueckue nocodus «JleneHne KIeTKU.
Muto3 u Meno3», «I'aMeToreHes y )KUBOTHBIX.

OcHOBHBIE 3aKOHOMEPHOCTH SIBJICHUH HacJaeACTBeHHOCTH (16 1)

HacneacTBeHHOCTh — CBOMCTBO JKMBBIX OpraHu3moB. ['eHeruka. Paboter I
Menpens. ['ubpumonorudeckuii METoJl M3Y4YEHUsS HACJICACTBEHHOCTU. AJIJICIH.
['enotun u ¢enorun. JJoMUHAHTHBIE U PEIECCUBHBIC MpHU3Haku. EnuHoobOpasue
rHOpUJIOB  MEPBOrO0  IMOKOJEHWS. 3aKOH pacuieruieHus. [ OMO3UroTsl U
rerepo3uroTel. JurubpuaHoe W MOMUTHOPUAHOE  CKpEIIMBAHUS.  3aKOH
HE3aBUCHMOTO Haclel0BaHus. AHaIU3UpYyIollee CKpenuBanue. B3anumoneiicteue
aJIeIbHBIX TEHOB. Henonnoe JOMHUHUPOBAHHUE. KonomunupoBanue.
B3aumopelictBue HeaienbHbIX TeHOB. [lonureHnsie npusHaku. CTaTuCTUYECKas
MpUpOJa TEHETUYECKUX  3aKoHOMepHocTerd  CIHEIMIEHHOE  HAacjledOBaHHUE.
Kpoccunrosep. Kapter xpomocomM. CoOBpEMEHHBIE METOAbl KapTUPOBAHUSA
xpomocoM. HacnenoBanue, cuerieHHOe ¢ noyioM. MHakTuBanus X-XpoMOCOMBI y
caMoKk. [Ipu3HaKku, OrpaHUYECHHBIE TTOJIOM.
Jlabopamopnsle u npakmuyeckue pabomaot
[Ip.p. Ne 8 «Pemienre reHeTHUeCcKuX 3a1a4 Ha MOHOTHOPUTHOE CKPEIIUBAHUE)
I[Ip.p. Ne 9 «Pemenne TreHETHYCCKMX 3aJad Ha JH- W IOJUTHOPHIHOC
CKPEIIMBAHUE)
[Tp.p. Nel0 «Pemenue reHeTHYECKUX 3a7a4 Ha B3aUMOCHCTBHE TCHOBY
ITp.p. Nell «PernieHne reHeTUUECKHUX 3aJ1a4 Ha CICIIJICHHOE HACIEJOBAHUE IEHOBY
IIp.p. Nel2 «PemieHue reHETHMYECKMX 3aJad Ha CIEIUICHHOE C  I0JIOM
HACJIEIOBAHHUE IPU3HAKOBY
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Jemoncmpayuu

Cxembl W TaOJUIBI, WUIIOCTPUPYIOIIUE: MOHOTHOPHIHOEC W JTUTHOPHUIHOE
CKpPCIIMBAaHUS M UX IIUTOJIOTMYECKUE OCHOBBI; MEPEKPECT XPOMOCOM; HEIOJIHOE
JIOMUHUPOBAHME; CLEIUICHHOE HACJIeJOBaHUE; B3aMMojieiicTBHE TeHoB. CeMeHa
ropoxa ¢ pa3HbIM (PEHOTUIIOM (TJAIKHE, MOPIIUHHUCTBIC, MKEIThIC, 3CJICHBIC).
JuHamudeckue rmocoduss «MoHOTHOpUIHOE CKpenmBaHuey, «JlurubopumgHoe
CKpEILUBAHUE.

OcHOBHBIE 3aKOHOMEPHOCTH SIBJICHHMH U3MEHYUBOCTH (9 1)

N3MeHUMBOCTh — CBOWMCTBO JKMBBIX OpraHum3sMoB. HacneactBeHHas wu
HEHACJIe/ICTBEHHAS M3MEHYUBOCTb. KomOunatuBHas M3MEHYUBOCTb.
MyTanuonHasT M3MEHUYMBOCTh. | €HOMHBIE, XPOMOCOMHBIC, TE€HHBIE MYTallUH.
['eHepaTuBHBIE U COMATHYECKHE MYyTalMU. 3aKOH romoJiornyeckux pspos H. WM.
Basunoga. Buesnepnas HACJIEICTBEHHOCTb. MutoxoHapraibHbIE u
XJIOPOIUIACTHBIE TeHbl. [IpUYnMHBI BO3HMKHOBEHHS MyTalui. MyTareHHbIe
bakTopsl cpeqbl. DKCIEPUMEHTANIbHBIN MyTarene3. B3zauMojeiicTBue reHotuna u
cpenbl. KauecTBeHHbIE M KOMMYECTBEHHbIEC NMpU3HAKU. HopMma peakunu npu3HaKa.
MonudukannonHas U3MEHYHUBOCTb.
Jlabopamopnsie u npakmuyuecxkue paoomol
JL.p. Ne 8 «I'eHOMHBIE 1 XPOMOCOMHBIE MYTaILIM
JLp. Ne 9 «AHanmu3 reHeTUYEeCKOM W3MEHYMBOCTH B MOMYJSLHIX JTOMAaIIHUX
KOILICK»
JLp. Ne 10 «M3MeHYMBOCTH, TOCTPOCHUE BAPUALMOHHOTO pPsiia U BapUALMOHHOU
KPHUBOM»
Hemoncmpayuu

Cxewmsbl, Tabnuubl, portorpaduu U KOMHATHBIE PACTEHUS, WILIIOCTPUPYIOIINE:
paznuyHble MyTanuu (pa3Hble TOPOABI CO0aK, YaCTUYHBIA aJIbOUHU3M U
HeoObIYHas (hopMa JIMCTHEB Y KOMHATHBIX PACTCHUI, €CITU €CTh BO3MOXXHOCTh —
KyJIbTYpPhl MYTAHTHBIX JIMHUN APO30(UIIBI); MEXaHU3M XPOMOCOMHBIX MYTAIlUi;
MOAU(PUKAIIMOHHYI0 M3MEHYUBOCTh; IIEHTPHI MHOTO00pa3usi W MPOUCXOKIACHUS
KyJIbTYpHBIX pacTeHuid. ['epOapHblii MaTepuan 3JaKOB C TOMOJOTHYECKOMN
M3MEHYHUBOCTHIO (OCTUCTBIC, 0€30CThIC, BBICOKHE, KAPJIUKOBBIC PACTCHUS U T. II.).

I'eneTn4eckue 0OCHOBBI HHAMBHAYAJBHOI0 pa3BuTui (S 4)

OyHKIIMOHUPOBAHUE TE€HOB B  XOJ€  WHIUBHUIYaJbHOTO  Pa3BUTHSI.
Herepmunanuss u auddepennupoBka. JuddepeHunanbHas aKTUBHOCTh T'€HOB.
HetictBue reHOB B sMOpuoreHese. llepecTpoiiku TeHOMa B OHTOTE€HE3E.
NMMyHOTI00Y IMHOBBIE TE€HBI MJICKOMMUTAOMKUX. MOOWIbHBIE T€HETUYECKHE
dJEMEHThl.  MHOXECTBEHHOE  JICMCTBUE  T'E€HOB. JleTanbHblE  MyTalMMU.
HacnenoBanne nudepeHIMpPOBAHHOTO COCTOSIHHSI KJIETOK. XHMEpHbIE U
TpaHCreHHble OpraHu3Mbl. KionupoBanue. ['eHeTHYECKHE OCHOBBI MOBEICHUS.
['eHeTryeckre OCHOBBI CIIOCOOHOCTH K O0YUYEHUIO.
Jlabopamopnwie u npakmuyueckue pabomol
IIp.p. Nel3 «AHanmM3 UM OIEHKA DJTHYECKUX aCMIEKTOB HCCJIEAOBAHUN B
OMOTEXHOJIOTUIDY
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Jemoncmpayuu
Cxembl U TaOJUIBI, WLIIOCTPUPYIOIMIME B3aUMOJICHCTBHE T€HOB M MEXaHU3M
XPOMOCOMHBIX MYTaIuH.

I'eneTnka dyenoBeka (9 4)

Metoapl u3ydeHUsT T€HETHKH 4YenoBeka. biusHensl. KapuoTun dyenoBeka u
XpOMOCOMHBIE Oome3Hn. KapTupoBaHme XpoMOCOM dYeloBeKa. Bo3MokHOCTH
JeYeHUs W TOPEAYNPEeXKICHUs HACIEACTBEHHBIX 3a0osieBaHuid. Meauko-
T€HETUYECKOE KOHCYJIbTUPOBAHHUE.

Jlabopamopnwie u npakmuyeckue pabomaol

JLp. No 11 «CocTaBneHue poAOCIOBHBIX U UX aHAJIU3»

JLp. Ne 12 «KapuoTur genoBeka. « XpOMOCOMHBIEY» 0O0JIC3HU YETOBEKA»
Hemoncmpayuu

CxeMbl W TaOmuIbl, WUIIOCTPUPYIOIIME HCCIENOBaHUS B  00JacTu
ouorexHosoruu. JluHamuueckue mocobuss  «['eHeTHKa Trpynm  KpOBWY,
«HacnenoBanue pe3yc-axropar.

IToBTOpenue usyvyennoro B 10 kiaacce (2 4)

Pe3epBHOe Bpemsi — 6 yacoB

11 kaacc
(964+64 pe3epBHOE BpeMsl, 3 U B HeeJI10)
IHoBTOpenue usyyennoro B 10 kiacce (4 4)

Ceaexkuusi u 6uoTexHosorus (8 4)

[{eHTpBI TIPOUCXOXKEHUS KYJbTYPHBIX pAacTeHUM M UX MHOroooOpaszue. Copr,
nopoaa, ImTaMM. METONbl CENeKIMM pacTeHWd W SKUBOTHBIX: OTOOp U
rubpuauzanus; Gopmbel 0TOOpa (MHAUBUIYAIbHBIA M MaccoBbii). OTnaneHHas
ruOpuau3anus; siBlieHue rerepo3uca. VckyccTBeHHbIM MyTareHe3. Cenexius
MHKpPOOPTaHU3MOB. BHOTEXHOJIOTHS ¥ TeHeTHYECKast WH)KSHEPHSI.

JIoCTIKeHHsI W OCHOBHBIC HAIpaBJICHUS COBPEMEHHON CeNeKIHWH. 3HAYCHUE
CCJICKITUU [IJIST Pa3BUTHS CEIbCKOXO03HCTBEHHOTO TMPOW3BOJCTBA, MEIUITUHCKOMH,
MUKPOOHOJIOTHYECKON U APYTHX OTPACIEH MPOMBIIIICHHOCTH.

Teopust >Bomonnu. CBUAETEILCTBA IBOIONHNH. (8 1)
BO3HUKHOBEHHE M Pa3BUTHUE SBOJIOLMOHHBIX HWACH. DBOIIOLMOHHAS TEOPUS
K. b. Jlamapka. Kuzup wu Tpyael Y. JapBuHa. OCHOBHbIE TMPUHIIUIIBI
ABOJIIOIUOHHON Teopun JlapBuHa. POpPMHUpPOBAHUE CHHTETUYECKOW TEOPUH

HBOJIIOLIMH. Pabotsr C. C. YerBepuxoBa " H. N. llImansraysexa.
[TaneonTonoruueckue, Ouoreorpaduyeckue, CpaBHUTEIbHO-AHATOMHYECKHE,
IMOPHUOJIOTHYECKHE U MOJIEKYJISIPHBIE CBUJETENBCTBA IBOJIFOLIUY.

Hemoncmpayuu
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Cxempbl, Tabmuipl U ¢GoTtorpaduu, WLTIOCTpUPYIOLTHE: (HOPMBI COXPAaHHOCTH
MCKOTIAeMBIX PACTEHHHN M JKUBOTHBIX;, aTaBU3Mbl U PYAHUMEHTHI; aHAJIIOTHYHBIC U
TOMOJIOTUYHBIC OpTaHbl, JOKAa3aTEeJbCTBA JBOJIOUUH OPTraHUYECKOTO MUpA.
[TaneoHTOMOTHYECKUE KOJUTCKITHH.

dakTopsl 3BoIonuu (18 u)

Ilonarue Bupa. Kpurepum Bupa.llonymsanus — snemeHTapHas eauHALA
’BONIIOLMU. BHYTpHBHAOBas N3MEHUMBOCTh. [ 'eHeTHUECKas CTPYKTypa NOMYJISLUNI.
YpaBHenue u 3akoH Xapau — BaiinOGepra. MyTaium Kak HICTOYHUK T€HETHYECKON
U3MEHYMBOCTU TomyJsiiuil. CirydaiiHble mpoiiecchl B Homynsauusax. Jpeitd reHos.
[Momynsitmonnsie BodHBL. bopnbOa 3a cymectBoBanue. EctecTBeHHBIN 0TOOpP —
HaIpapJsomui  gakrop »Boonuu. Popmbl ecTecTBEHHOro otoopa. I[lonosoi
oTOop. Ajantanus — pe3yibTaT €CTEeCTBEHHOTO 0TOOpa. Murpanuu kak (axtop
sBosround. Ilytm BHI000pa3oBaHusA. AJUIONATPUUECKOE W CHUMIIATPUUECKOE
BUJ0O0OpazoBanue.  Mukpo- U Makpo3Bomwonus.  ['eHermueckue U
OHTOTE€HETHUYECKHE OCHOBBbI 3Boitounu. Hampasnenus spomouuu. Apomopdos,
yavoagantauds M obmas jaereHepauus. JluBepreHIMs, KOHBEPreHIUS U
napaienusM. buonormdeckuii nporpecc. EauHOE IpeBO KU3HU — PpE3yJIbTaT
IBOJIFOLIUY.

Jlabopamopuvle u npakmuueckue padomaol
e Nel «Onucanue ocobeil Buaa 1O MOPQPOJOTHUECKOMY KPUTEPHIO
(repbapun, KOJUIEKIIMU HACEKOMBIX).

e No2 M3ydeHne npucnocoO0I€HHOCTH OPraHu3MOB K Cpesie OOUTAHMS
Jemoncmpayuu

Cxempl, Tabmuubl 1 ¢QoTorpaduu, WIUIIOCTPUPYIOIIKE: ABUXKYIIHE CHUIIbI
HBOJIIOLIMK; JBMKYUIMM M CTaOWIM3UPYIOIUNA  0TOOD; BO3HHKHOBEHUE U
MHOro00pa3ue MNpPUCIIOCOOIEHUH y OpPraHu3MOB (KakTyCcOB, OPXHAEH, MOPCKHX
MJIEKONUTAIOMUX U T. [1.); oOpa3oBaHME€ HOBBIX BHJOB B TPUPOJE;
reorpauueckoe M SKOJOTMYECKOE BHA000pa3oBaHue; (OPMBI IBOIOIUN —
JMBEPIreHIINI0, KOHBEPIeHINIO, Mapajulesiu3M; MyTH 3BOJIOLUUA — apoMopdos,
UM0AIaNTalllIo, AeTeHepalnio; OCHOBHbIE apoMOP(O3bl B 3BOJIIOLHUH PACTCHUN U
YKUBOTHBIX; SBOJIIOLMIO PACTUTENBHOTO U JKUBOTHOTO MUDA.

Bo3HukHoBeHHe U pa3zBuTHe ku3HU Ha 3emJre (10 u)

CymHocTh xu3HUA. OnpenesneHus: )KUBoro. ['MnoTe3bl BO3HUKHOBEHUS KU3HMU.
Omnbitel @. Penu u JI. [Tactepa. CoBpeMeHHbIE TTPEACTABICHHSI O BO3SHUKHOBEHUU
*u3Hu. AT™MOc(epa npeBHel 3emin. AOMOTeHHBINM CUHTE3 OPraHUYECKUX BEIIECTB.
Oo6pazoBanue u »Bomonus ouononumepoB. Porns JIHK u PHK B ob6pazoBanuu
CHUCTEM C 00paTHOM CBsA3b10. OOpa3oBaHUE U DBOJIOINS OMOJIOTMYSCKUX MEMOpPaH.
OOpazoBanue TmepBUYHBIX reteporpodoB. M3ydenue wucropum  3emiin.
[Taneonronorusi. Meronbl reoxponosnioruu. MiamMenenne kinumara Ha 3emuie. [peid
KOHTUHEHTOB. Pa3Butne >xu3Hu B kpunrtoszoe. CumoOuoTHUecKas Teopus
oOpaszoBaHus 2yKapuoT. Bemblilika pa3HO0Opa3us )KMBOTHBIX B KOHIIE MPOTEPO30Si.
Pa3Butne oprannueckoro Mupa B najgeosoe. Pazsurue xu3Hu B Me3030e. Pazputue
JKU3HU B KalHO30€.
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Jlabopamopnsie u npakmuyeckue pabomot

e No3 «AHamm3 U OIleHKA TUIOTE3 BOZHUKHOBECHHUS KU3HU HA 3eMIIe)
Jemoncmpayuu

Cxembl ¥ TaOJIHIIBI, MULTIOCTpHUpYIOMKe GiIopy U hayHy MO3THETO MPOTEPO304,
najaeo30s,, Me3030s, KailHO30s (JE€AHUKOBBIA mnepuox). Mckomaemble OCTaHKHU
YKUBOT'O — OKAaMEHEJIOCTH, OTIICYaTKH (TTaJ€OHTOJOTMYECKasl KOJICKIIHS).

Bo3HukHOBeHHUe U pa3BUTHE YejioBeka — anTponorenes (10 u)

MecTo yenoBeka B cucteMe KHUBOro mupa. CpaBHUTEIbHO-MOP(OIOTHIECKHE,
ATOJIOTUYECKHE, LATOI€HETUYECKUE u MOJIEKYJIIPHO-OHOJIOTrNYECKUE
JI0Ka3aTesIbCTBa poxcTaa YeJI0BeKa U 4eJI0BEKOOOPa3HbIX
00e3bsH. [laneoHTon0ornuecKkne 1aHHble O MPOUCXOKIEHUU U SBOJIOLUM MPEIKOB
gyesnoBeka.  Ascrpasonurteku.  Ilepele  mpexpcraButenn  poxa  Homo.
Heangeprasbckuil 4emoBek. MecTo HeaHAECpPTAlIbLEB B 3BOJIOLHMM YEJIOBEKA.
KpomanboH1pl. buonornueckue ¢akropbl 3BoioLMU 4enoBeka. ColuaiabHbIe
(akTOpbl SBONIONUHN YEIOBEKAa — MBIIIJICHUE, PeYb, OpYIUNHAs NEATEIbHOCTb.
Ponp commaneHOM cpeabpl B (OPMUPOBAHMM YEJIOBEYECKUX HHIUBUAYYMOB.
CooTHOolIEHWE OHMOJOTMYECKUX M  COLUMAIBHBIX ()aKTOPOB B  HBOJIIOLUHU
yenoBeka. Yenoseueckue pacsl. Ponb u3onsiiuu u aperida reHoB B popMHPOBAHUN
PacoBBIX NPHU3HAKOB. KpUTHKaA PAaCUCTCKUX TEOPHUH.

Jlabopamopuvle u npakmuueckue padomaol
e Ne 4 «BpisiBneHre NMPU3HAKOB CXOACTBA 3apOJBIIIEH YEIOBEKAa W JIPYTHUX
MJIEKOIIMTAOIIMX KaK JOKAa3aTeJIbCTBO UX POJICTBA»

e No5 «AHanu3 M OLIEHKA THIOTE3 NPOUCXOXKICHUS YETIOBEKa»
Jemoncmpayuu

CxeMbl © TaOIMIBL, WUIIOCTPUPYIOIINE: TPEAIIECTBEHHUKOB YEJIOBEKa
(aBcTpanonuTeK, HeaHAepTalel, KpPOMaHbOHEL); OPYIUs TPyAA YEIOBEKA YMEIOTO,
HEaHJAepTablla,  KPOMAaHbOHIA  (DKCIO3ULUU  300JIOTUYECKOTO  My3es).
[Taneonmutuyeckoe HMCKYcCTBO (PENPOAYKIMH TMPOU3BEIECHUNA TEPBOOBITHBIX
XYJI0)KHUKOB).

KuBasi Mmarepusi kKak cucrtema (4 4)
Cuctembl u ux cBorictBa. CamoopraHuzaius B >KMBBIX cucTeMax. MHoroobpasue
OpraHUYeCcKOTO MHUpa.

OpraHu3Mbl U OKpYyKawmas cpeaa (84)

B3auMooTHOIIEHUS OpraHu3Ma M Cpelbl. JKoJIoTHMueckue (HakTopbl. 3aKOH
tosnepanTHOCTH. [IpucnocobnenHocts. I[lomynsinus kak mnpuUpomHAs CUCTEMA.
Crpyktypa nonynsiuuil. Jlunamuka nonyisinuid. JKu3HeHHble cTpateruu. Buja kak
cucTeMa  NomyJsiuuid.  Okojorudeckas  Huma.  JKusHeHHble  (OPMBI.
Hemoncmpanuu

Cxembl U TaOJUIIBI, WILTIOCTPUPYIOIINE IKOJIOTHYECKUE (DAKTOPHI U UX BIUSHUE
Ha OPTaHU3MBl.
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CoobmecTBa u 3k0ocucTeMbl (84)

CooOmiectBo, sKocuctema, OuoneHo3. KOMMOHEHTBI  3KOCHUCTEMBI.
DHepreTudeckue cBsi3u. Tpopuueckue cetu. [IpaBuio sK0I0ru4ecKoil mupamMuibl.
MexBUIOBbIE W MEXIOMYJSIMOHHBIE B3aMMOJIEUCTBUS B  JKOCHCTEMaXx.
Koukypennus, cum6mo3, anbtpyusM. [IpocTpaHCTBEHHAs] CTPYKTypa COOOIIECTB.
Junamuka sxocuctem. Ctaguu pa3Butus 3kocuctembl. CyKieccusi. Y CTOMUMBOCTD
IKOCHCTEM. 3eMIICJICIbYECKUE IKOCUCTEMBI. Aepoakocucmemul Jlenunepaockoi
obnacmu.

Jlabopamopnsle u npakmuyeckue padomaol
o No 6 «CocraBiieHHE CXeM Nepeadyu BEleCTBa U YIHEPTUHM (1ieTell MUTaHus ) B

HKOCUCTEME

Jemoncmpavyuu

CxeMbl U TabJIUIIbI, WLTIOCTPUPYIOIIKE: Pa3IMYHbIE SKOCUCTEMBI; TpOoPHUUeCcKue
YPOBHM DSKOCHCTEMbI; TMHILIEBbIE 1EMA U CETH; DKOJIOTHMUECKUE MUPAMUIbI;
MEXBUJIOBbIE OTHOILIEHUS; KPYrOBOPOT BEIIECTB W NPEBPAILCHUS SHEPTUU B
sKocucTeMe; cykneccuu. [Iunamuueckue mnocoOus «TunuuHeie OUOIIEHO3BDY,
«ATpOLIEHO3Y.

Buocdepa (6 9)

buocdepa. Yuenue B. . Bepuanckoro o ouocdepe. buomel. XKupoe BeriecTtso u
OnoreoxuMuueckue KpyroBopotsl B 0uocdepe. buochepa u yenosek. I'modanbHbie
aHTPOIOTeHHbIE W3MeHeHusi B Ouocdepe. IIpobrema ycTOHYMBOrO pa3BUTHS
ounocdepsl. Ixonocuueckue npobdemol Jlenunepaockoi obracmu.
Jemoncmpayuu

CxeMbl W TaOJNUIIBI, WUIIOCTPUPYIOIIUE: CTPOCHHE OUOChEphl; KPYroBOPOTHI
yraepoja, azota, pocdopa u Kuciopoja.

Buojiornyeckue 0CHOBBI OXpaHbI MPUPOABI (7 1)

CoxpaHeHue U TmOAJEepXKaHUE OHOJOTUYECKOTO pa3zHooOpasus. [IpuuuHb
BBIMUpaHUsT BUJIOB U momnyssiiuil. CoxpaHneHne TreHo(oHJa U PEUHTPOIYKITHUS.
CoxpaHeHre SKOCHCTeM. bHOJoTUuecKuid MOHUTOPUHT U OuouHaukauus. Ocobo
oxpausiemvle meppumopuu Jlenunepadckot obracmu— KaK OCHO8A COXPAHEHUs
MHO2000pa3us 6U008
Hemoncmpauuu

Cxembl U TaOJUIBI, WUIIOCTPUPYIOIIKE: OMopazHooOpa3ue; MOCIEACTBUS
JEATEIIbHOCTH YeJIOBEKa B OKPYXKAIOLIEH Cpejie; PEAKUE U HCUE3AIONINe BUJIBI.
Kapra «3anoBeguuku u 3aka3auku Poccum». Jlunamudeckoe mocodue «buocdepa
U YEJIOBEKY.

IHoBTOpenne usyuennoro B 11 kiacce. (5 4)

PesepBHoe Bpems (6 4)
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4. TEMATNYECKOE INTAHUPOBAHUE

10 kaacc (3 yaca B Hexesno , 964 + 64 pesepBa 3a roa)

Ne Yacel Pa3znes nporpammel. Tembl ypokoB.
n/n
Beeoenue. 2 uaca

1 1 Beenenue. Ilpeamer u 3amaum kypca «OOmiast Omomorusi». IIp.p. Ne 1
«Ananm3 nHGOpPMAITUU O HOBEUIIINX JOCTHXKEHUAX Ononorun B CMI»

2 1 OcHoBHBIE CBOWCTBA KUBOro. CucTeMHasi OpraHu3alysl KU3HHU

Mounexynwt u knemku. 12 uacoe

3 1 Knerka: ucropust uzyuenus. Kierounast teopusi. MeToapl UCClIETOBAHUS
KJICTKH.

4 1 JLp. No 1 «YcTpoiCTBO CBETOBBIX MHKPOCKONOB M TEXHHKa
MHUKPOCKOIHUPOBAHUSI»

5 1 Oco0eHHOCTH XMMHUYECKOIo cocTaBa KileTkd. Heopranuueckue BeecTsna.
Bopa.

6 1 Heopranuueckue BeniecTBa KJIETKH: MUHEpaIbHbIE BEIIECTBA.

7 1 buononumepsl: 6enKu.

8 1 buonornueckue ¢pyHKIMU OEIKOB.
JLp. Ne2 «Karanutuyeckast akTUBHOCTb ()€PMEHTOB B JKHUBBIX TKAHSIX)
JLp. Ne3 «Ilpuunnbl 1eHaTypalysi O€JIKOB Ha IPUMEpE TMUHOTO OeIKa»

9 1 YTeBoIbI.

10 1 Jlunuae!.

11 1 Hyxnennoselie kucnorsl: JIHK u PHK.

12 1 AT®. JLp. Ne 4 «OOnapyxeHue OHOIMOIMMEPOB B OHOJIOTHYECKHUX
00BEKTaX

13 1 «Manble MOJEKyNb» W HX pOidb B OOMEHHbIX Ipoueccax. CemuHap
«XUMHUYECKUHN COCTAB KIETKU»

14 1 0O606menne Tembl «Kierounas Teopusi. XMMHUYECKHIA COCTAB KIICTKI)

Knemounvie cmpykmypot u ux ¢pynxyuu. 8 uacos

15 1 buonornueckne MmemOpanbl. @YHKIMH M1JIa3MOJIEMMBI.

16 1 Crpoenue U GyHKIUH s17ipa. XpOMOCOMBI

17 1 MemOpaHHbIe OpraHeuIbl KIETKH.

18 1 HemeMOpaHHbIe opraHesibl KJIETKH.

19 1 CrpoeHne U GyHKIUS IPOKAPUOTUUECKOMN KIETKH.

20 1 JL.p.Ne5 «OcoOGeHHOCTH CTPOEHHSI KIETOK MPOKAPUOT U dyKapuoT. KieTku
pacTeHHi, )KUBOTHBIX, OaKTEepUH 1 TPUOOBY»

21 1 0O6061eHne Tembl «KieTouHble CTPYKTYphI U UX QYHKIIUN

22 1 O60611eHne TeMbl «CTpOeHHE U XUMHUYECKUH COCTAB KIETKI»

Obecneuenue Knemok 3nepzueil. 8 uacos

23 1 OOMeH BelecTB U NPEeBpallleHue YSHEPTHH.

24 1 ®dortocunTtes3. CBeToBas (asa.

25 1 ®otocunres. TemHoBas ¢asa.

26 1 XeMOCHHTE3.
ITp.p. Ne 2 «CpaBHenue npoiieccoB GOTOCHHTE3a U XEMOCHHTE3a»

27 1 ObecnieueHne KJIETOK JHEPrueil BCIEICTBUE OKUCICHUS OpPraHUYECKUX
BemecTs. [ ko3,

28 1 OxucnurensHoe (pochopuarpoBaHue.

29 1 [1p.p. Ne 3 «CpaBHeHUe Mpo1eccoB OPOKEHUS U IBIXaHUSD)

30 1 0O0606meHne TeMbl «O0ecIedeHne KIICTOK YSHEPTHEH)

Hacnedocmeennan ungpopmayua u peanusayus eé ¢ kiemke. 12 uacos
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31 1 I'enetndeckas nndopmarusa. Tpanckpunims. [ eHeTHUIEeCKUi KOS,

32 1 Permukanus JIHK.

33 1 buocunTes 6enKoB.

34 1 Peryisiius TpaHCKpUIIUU U TPAHCIIALIAMN.

35 1 ['eHbI, TEHOMBI, XPOMOCOMBI.
JLp. Ne 6 «3yuenue MOp(OIOTHM  XPOMOCOM MIICKOMHUTAIOIIHX.
Kapuotum»

36 1 MurtoxoHapuanbHbli TeHoM. ['enHas urwxeHepus. MO opranusmsl.

37 1 Bupycsl - HekieTouHbIe (POPMBI KU3HH.

38 1 CIIN /. Bupycel — hakTopbl ”3BMEHEHHUS] TEHETUYECKOW MH(OpMaIuu.

39 1 Pemnienne OMoIOrHUecKux 3aaad no TeMe.

40 1 Pemenue Gnoornyeckux 3amad o TEME.

41 1 O6o6menue Tembl «HacnenactBeHHas wHpOpMAIUsS U €€ peanu3anus B
KIICTKE»

42 1 O6o6menne Tembl «HacnenactBenHas wHpOpMaIUs U e€ peanusanus B
KIICTKE»

Hnousuoyanvnoe pazeumue u pasmuoixcenue opzanuimos 13 uacos

43 1 Kuznennplil ki kiaetku. CaMOBOCTIPOU3BEICHHUE KIIETOK.

44 1 MuTo3.

45 1 JLp. Ne 7 «M3yuenue a3 MuTO3a B KJIETKaX KOPEIIKa JIyKa

46 1 OnToreHe3. OMOpHUOHAILHOE Pa3BUTHE

47 1 JuddepennmpoBka. IMOpHOTeHe3 pacTEHHA.

48 1 ITocTaMOprOHAJIBHOE pa3BUTHE.

49 1 MHOTrOKIEeTOUHbIl  OpraHu3M Kak enuWHas cucreMa. LlenocTHOCTh
MHOTOKJIETOYHOTO OpPTraHU3Ma.

50 1 Meiios. [1p.p. Ne 4 «CpaBHeHME poneccoB MUTO3a U MeH03a

51 1 Pa3zmHOXeHME OpraHu3MOoB.
[Tp.p. No 5 «CpaBHeHHe MPo11eCcCOB MOJIOBOTO U OECIOJIOT0 Pa3MHOKEHHS

52 1 O0pa3oBaHue NOJOBBIX KJIETOK U OIJIOJJOTBOPEHHE.

53 1 [Ip.p. Ne 6 «CpaBHEeHUE TPOLIECCOB PAa3BUTHS MOJOBBIX KIETOK y PACTECHHIA
1 )KUBOTHBIX. CTPOSHHE MOJIOBBIX KIIETOK)

54 1 [Ip.p. Ne 7 «CpaBHEeHHE TMPOLIECCOB OIIOJAOTBOPEHHUSI Yy IIBETKOBBIX
pacTeHUM U MO3BOHOYHBIX)

55 1 O6o06menne Ttembl «MHAUBUAYyanbHOE pa3BUTHE M Pa3MHOXKEHHUE
OpPTaHH3MOBY

OcHogHble 3aKoHOMepHOCIU npoyeccos Hacieocmeennocmu. 16 uacos

56 1 'enetnka kak Hayka. Meronbl uccnenoBaHus B reHeTHKe. OCHOBHBIE
TCHETHUYECKUE TIOHSTHS.

57 1 Monorubpunnoe ckpenBanue. IlepBelii 1 BTOpoil 3aKkoHbI MeHaens..

58 1 [Ip.p. Ne 8 «Pemenue TeHETHYECKUX 3a7ad Ha MOHOTHOPHIHOE
CKpEIIMBAHUE)»

59 1 Jurubpunnoe u nonuruOpuaHoe ckpenBanue. Tperuii 3akoH Menaens.

60 1 [Ip.p. No 9 «Pemienne TeHETHYECKUX 3a/ady Ha JW- U TMOJUTHOPUIHOE
CKPEIIBAHHE)

61 1 B3aumMopeiicTBue reHoB

62 1 [Tp.p. Nel10 «Pemienne reHeTHUECKHUX 3a7]a4 HA B3aUMOJICHCTBHE TEHOB)»

63 1 CraTucTuueckas Npupoja TeHETUYECKUX 3aKOHOMEpPHOCTEH. OTKIOHEHUSA
OT TEOPETHUYECKH 0KHJIAEMBIX PACIICTIICHUH.

64 1 HacnenoBanwue criernieHHbIX TeHOB. KapTupoBaHue XpoMoCoM.

65 1 [Tp.p. Nell «PemieHne reHeTHUECKUX 3a/a4 HA CIEIUICHHOE HACJeI0BaHUE
TCHOB)

66 1 I'eneruka nona. ClierIeHHOE ¢ TTOJIOM HAacCJIe/I0BAHHE.
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67 1 [Ip.p. Nel2 «PemeHune reHEeTHYECKHMX 3alad Ha CIHEIJIEHHOE C TI0JIOM
HACJICIOBAaHHE MPU3HAKOB)

68 1 «Pelenne reHeTHYECKNX 3a0a9»

69 1 «PellleHne reHeTUUECKUX 3a1a4»

70 1 0O606menrne «OCHOBHBIE 3aKOHOMEPHOCTH SIBJICHHI HACIICICTBEHHOCTH)

71 1 06061menne «OCHOBHBIC 3aKOHOMEPHOCTH SIBJICHHUI HACJICICTBEHHOCTI)

10cnosnuie 3akonomepnocmu usmenuusocmu 9 uacos

72 1 KomMOnHaTuBHAs N3MEHUNBOCTb.

73 1 MyTanroHHas U3MEHUYUBOCTh. | €HHbIE MyTallu.

74 1 ['eHOMHBIC U1 XPOMOCOMHBIC MYTaIUH.

JL.p. Ne 8 «I"'eHOMHBIE 1 XPOMOCOMHBIE MYTaII)

75 1 BresinepHast HaceCTBEHHOCTb.

76 1 IIpyn4rHBI BOSHUKHOBEHMsI MyTalunid. VICKyCCTBEHHBII MyTareHes.

77 1 JIp.  Ne 9 «AHanM3 TEeHETUYECKOW M3MEHYUMBOCTH B MOMYJISALMAX

JIOMAIITHUX KOIIEK)»
78 1 B3aumopeicTBue reHoTUInA U CPEBI.
79 1 Jlp. Ne 10 «M3MeHYHMBOCTh, TOCTPOCHHE BapPHAIMOHHOTO psa H
BApUALIMOHHON KPUBOM»
80 1 O606menue TeMbl «OCHOBHBIC 3aKOHOMEPHOCTH U3MEHUYUBOCTH
I'enemuueckue 0cH06bl UHOUBUOYATILHOZ0 PA3BUMUSL. D YACO8

81 1 OcHOBHbIE 3aKOHOMEPHOCTH (DYHKIMOHHPOBAHUS TE€HOB B  XOJe
WHVBUIYAITBHOTO Pa3BUTHSL.

82 1 Ilepectpoiiku reHoma B oHTOreHe3e. [IposiBieHne TeHOB B OHTOT€HE3e.

83 1 HacnenoBanue nuddepeHIIMpoBaHHOTO COCTOSHUS KJIETOK. XUMEPHBIC U
TPAaHCIC€HHbIE OpraHu3Mbl. [p.pab. Nel3 «AHanM3 M OueHKa 3TUYECKUX
acrneKToB UCCNEA0BaHMI B BUOTEXHONOTUNY

84 1 I'eHeTnyeckre OCHOBBI ITOBEICHUS

85 1 0O60611eHne Tembl «I eHeTHYeCKre OCHOBBI MHAMBHIYAILHOTO PAa3BUTH

T'enemuxa uenosexa. 9 uacos

86 1 MeToapl W3y4deHHs HACJIEICTBEHHOCTH 4YelloBeka. J(OMUHAHTHBIE U

peNeCCUBHBIC IPU3HAKY Y YEIIOBEKA.

87 1 JLp. Ne 11 «CocTaBiieHHe pOJOCIOBHBIX U UX aHAIIU3»

88 1 brusHens! u OJIM3HETIOBEIN METO/I HCCIICIOBAaHUS B TCHETHKE YEIIOBEKA.

89 1 [{uToreneTnka yenoBeka.

90 1 JLp. Ne 12 «Kapuortun yenoBeka». «XpOMOCOMHBIE» O0JE€3HH YEIIOBEKa»

91 1 KaprupoBanue xpomocom uenoseka. IIporpamma «I'eHOM desroBekay.

92 1 [Ipenynpexaenne U Je4eHHE HEKOTOPHIX HACIEACTBEHHBIX OoOle3Hen
YeJI0BeKa.

93 1 Pemenne Ononornyeckux 3aay mno Teme

94 1 O600menne TeMbl «I eHeTHKA YeTOBEeKay»

Iloemopenue uzyuennozo ¢ 10 knacce. 2 uaca

95 1 IToBTOpEHNE U3YyYEHHOTO.

96 1 Wroroast koHTpOsbHAs paboTa

97 1 Pe3epBHOE Bpems

98 1 PesepBHOE Bpemst

99 1 PezepBHOE Bpemst

100 1 PesepBHOE Bpemst

101 1 PesepBHOe Bpems

102 1 PezepBHOE Bpemst

11 kaacc
(3 yaca B Henes110, 964 + 6 pe3epBHOE BpeMsi 3a roj)
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Ne n/m Yacel Pazgen nporpammebl. Tembl ypokos.
Iloemopenue uzyuennozo 6 10 knacce. 4 uaca

1 1 [ToBTOpenue TeM «CTpoeHUE U XUMUYECKHM COCTAB KIETKHY,
«MeTtaboan3zm»

2 1 [ToBTOpenue TeM «CTpoeHUE U XUMHUYECKHM COCTAB KIIETKH,
«MeTtaboam3m»

3 1 [ToBTOopenue Tem «HacneacTBenHnas nHGpopManus»,
«HIMBHyaTbHOE PA3BUTHE OPTAHU3MOBY

4 1 [ToBTOpenue Tem «HacnencTBenHass nHGOpMAIIIS,
«HIMBHyaTbHOE PA3BUTHE OPTAHU3MOBY

Cenexyusa u buomexnonozus. 8 uacoe

5) 1 Cenekius Kak Mporecc U Kak Hayka. JlomecTukarus.

6 1 HckyccTBeHHBIN 0TOOD

7 1 Knaccuueckue MeToapl CeNeKMu pacTEHUI

8 1 Kraccuueckne MeTo/1bl CeNeKINU )KUBOTHBIX

9 1 Cenekuus MUKPOOPTaHU3MOB

10 1 Hcnonb30BaHre HOBEHIIMX METOIOB OMOJIOTHH B CETICKIINU.

11 1 Pacmupenne  reHeTudeckoro - pasHooOpasus CEJICKIIMOHHOTO
MaTepuaia

12 1 0O0600mieHue TeMbl «CeteKkus 1 OMOTEXHOIOT A

Teopus 36onouyuu. Ceuoemenvcmea 3601104uu. 8 4acoe

13 1 Bo3HUKHOBEHME U pa3BUTHE SBOIOIMOHHOMN OMoorun

14 1 Yapib3 JlapBUH U €ro TeOpHs SBOJIOIHH

15 1 [laneoHTONIOrNYECKUE CBUAETEILCTBA SBOIIOIIH.

16 1 buoreorpaduueckre CBUACTEIHCTBA IBOJIIOIUH.

17 1 CpaBHUTEIIPHO-AHATOMUYECKHE CBUJIETENILCTBA IBOJIIOLIUN

18 1 OMOPHOJIOTHYECKUE CBUICTEIHCTBA IBOJIIOIIUN

19 1 MonekynsipHble CBUIETEIHCTBA HBOJIIOIINU

20 1 O6oOmenne TemMbl «BO3HUKHOBEHHWE W PAa3BUTHE SBOJIONMOHHOM
OHOJIOTHI

Daxkmoput 36onr0yuu. 18 uacos

21 1 Bun u ero kpurepuu.

22 1 JL.p. Nol «Onucanue ocobelt Bua o MophoIOTHIECKOMY KPUTEPHUIO)

23 1 [Momynsimust — oSneMeHTapHas CIWHWIA D3BOJIONWH. Mytamum —
VMCTOYHUK T€HETUYECKON M3MEHUNBOCTH MOMYISIUI

24 1 I'eneTndeckass CTpyKTypa NONYJSUMW. YpaBHEHHE  Xapau —
Baiin6epra

25 1 Jpeti reHoB Kak GpakTop IBOJIOLUN

26 1 Bboprba 3a cyniectBoBaHue

27 1 EcTecTBeHHbII 0TOOP — HanpaBIsAOMUN (AKTOP IBOJIOLNUN

28 1 @DopMbI eCTECTBEHHOT0 0TOOpa

29 1 Bo3nukHOBEHHE aanrtanuii B pe3yabTaTe €eCTECTBEHHOTO 0TOOpa.

30 1 JL.p.Ne2 W 3yyenme mPHUCTIOCOOIIEHHOCTH OpPraHU3MOB K Cpefe
O0UTaAHUS

31 1 W3omsmms.

32 1 BunoobpaszoBanue.

33 1 MUKPOIBOIFOIHSL.

34 1 MakposBontonus.

35 1 Hanpasienrst MakpO3BOJIOIMU: IPOTPECC U perpecc.

36 1 DBOJFOIUS ¥ MBI,
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37 1 O6006meHne TeMbl «DaKTOPBI SBOTIOIIHI
38 1 O60611eHnEe TeMbl «DaKTOPhI IBOIIOLIUI
Bosnuknogenue u pazsumue sncuznu na 3emae. 10 uacos

39 1 CymHocTs xu3Hu. [IpenctaBieHust 0 BOSHUKHOBEHHH KHU3HH

40 1 ['unore3pl BO3HUMKHOBeHHUs >ku3HM Ha 3emue. JL.p.Ne3 «Ananmm3 u
OLIEHKA TUIIOTE3 BO3HUKHOBEHUS JKU3HU HA 3eMIIe»

41 1 OO6pazoBanne OMOJIOTHYECKUX MOHOMEPOB U IMOJIMMEPOB

42 1 DopMHUpPOBAHKE U IBOJTIOIHUS TPOOHOHTOB

43 1 N3yuyenne ucropun 3emunu. [laneonrtonorus. Mckonaemvlie ocmamku
Ha meppumopuu Jlenunepadckoii obnacmu.

44 1 PasButHe )U3HU B KpUIITO30€

45 1 PazButue xu3Hu Ha 3emiie B (haHepo30¢€.

46 1 Pa3BuTHe xxu3Hu Ha 3eMIie B paHepo3oe.

47 1 O600meHne TeMbl «BO3HUKHOBEHHE M pa3BUTHUE )KM3HU Ha 3eMIIe)

48 1 O600menue TeMbl «BO3HUKHOBEHHE M pa3BUTHUE )KM3HU Ha 3eMiIe)
Bo3nuknosenue u pazeumue uenosgexa — anmponozenes. 10 uacos

49 1 ['unore3sl Bo3HMKHOBEHUA 4enoBeka. JI.p.Ne 4 «AHanu3 u oneHka
TUTIOTE3 MPOUCXOKICHHSI YEIIOBEKA

50 1 MecTo 4YenoBeka B CHUCTEME JKUBOTO MHUpa — MOPQOJIOTHYECKUE U
¢uznonornueckue pganneie. Jl.p. Ne 5 «BwiABIeHHE TNPU3HAKOB
CXOACTBA 3apOAbIIICH 4YeloBeKa W JAPYTUX  MIIEKOIMHUTAIOIINX
KaK JJOKa3aTeIbCTBO HX POJCTBA»

51 1 MecTo 4enoBeka B CHCTEME >KMBOTO MHpa — JaHHbIE MOJEKYJISIPHOM
OMOJIOTMHU M OMOJIOTUN Pa3BUTHUS

52 1 [IpoucxoxaeHne 4yenoBeKa — MajeoHTOJIOTUYECKUE IaHHbIE

53 1 006e3bstHONIOTOOHBIC TTPEIIKH YeTIOBEKA

o4 1 IlepBbie npencrasurenu poaa Homo

55 1 [TosiBneHne yenoBeKa pa3yMHOTO

56 1 @DaxTOpBI IBOJIIOINH YEJIOBEKA

57 1 Paccenenue yenoseka. ®opmMupoBaHue pac.

58 1 O6001enne TeMbl «BO3HUKHOBEHUE U Pa3BUTHE YEIIOBEKA

Kueas mamepus kak cucmema. 4 uaca.

59 1 Cucremsl U UX CBOMCTBA.

60 1 Camoopraan3anys B )KUBBIX CHCTEMaXx.

61 1 MHorooOpa3ue OpraHn4eckoro Mupa.

62 1 MHoroo6pasue opraHu4ecKoro Mupa.

Opzanusmol u oKpyscarouian cpeoa. 8 uacos

63 1 B3anMoOTHOIIEHNSsT OpraHu3Ma U CPebl

64 1 [Tomynsiuus Kak SKOJOTrMYECKasi CUCTEMA.

65 1 CrpyKTypa nonyiasinuu

66 1 JlnHaMuKa TTOMYJISIIUN

67 1 Bun kak cucrema nonynsuuii. [Ipucrnoco61eHHOCTb

68 1 JKuzHeHnsle cTpaTternu

69 1 Okonornyeckas Huma. JKu3HeHHbIe (OPMBI.

70 1 0O600menne TeMbl «OpraHu3Mbl U OKPYXKaIoIast Cpeay

Coobwecmea u sxocucmemsol. 8 4acoe

71 1 Co00111eCcTBO, 3KOCHCTEMA, OHMOIIEHO3, OMOr€0LEH03

72 1 OyHKIMOHAIbHBIE OJIOKH COOOIIECTBA.

73 1 [Tytu nepenaun sueprun B coodmectse. JI.p. Ne 6 «CocraBiieHue cxem
nepeiady BeNeCTBa U SHEPTUH (IIeTel MUTAaHus) B YKOCHCTEMEY

74 1 Me:XBUAOBBIE U MEXTOMYISAIIMOHHBIC CBSA3H B COOOIIECTBAX.
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75 1 [TpocTpancTBEHHOE YCTPOHCTBO COOOIIECTBA

76 1 JluHaMuKa cOOOIIeCTB

77 1 dopMupoBaHue U HU3MCHEHHUE (cykmeccusi) CO00IIeCTBA.
3emiieIeTbYECKUE DKOCUCTEMBL. Aeposkocucmemsl Jlenunepaockou
obnacmu.

78 1 0O606m1eHne Tembl «Co00IIeCTBa U SKOCUCTEMBD)

buocgpepa. 6 uacos

79 1 buocdepa u 6momsl

80 1 CocraB 6uochepsl

81 1 Hcropus dbopMHUpOBaHUS ouocdepsl. buoreoxumuaeckue
KpPYroBOpPOTHI B Onocgepe

82 1 buocdepa u yenosex

83 1 I'mobGanpHBIC aHTPOIIOTEHHBIE U3MEHEHUs B Onochepe. Ixonozuyeckue
npobnemol Jlenunepaockoii obracmu.

84 1 O606menue Temsl «buochepa»

buonozuueckue ocnoswvl oxpanvt npupoowl. 7 uacos

85 1 CoxpaHeHHe ¥ MoJepKaHue OMOJIOTMYECKOT0 pa3HOO0pa3us.

86 1 CoxpaHeHue 1 noJiep>kaHre OMOJIOrHYecKOro pasHoO0pasusl.

87 1 buonornuecknii MOHUTOPUHT ¥ OMOMHIMKAITUS

88 1 Oco60 oxpansiembie Tepputopuu. CoxpaHeHue skocucreM. (Ocobo
oxpansiemvle meppumopuu Jlenunepadckoi obracmu — Kak OCHO8A
COXpaHeHUst MH02000pa3usi 6U008

89 1 JlocTrxkeHusi OMOJIOTUN U OXpaHa IMPUPOJIBI.

90 1 O6006mu1eHne TeMbl «BHOJIOTHYECKHe OCHOBBI OXPaHBI TPUPOIBD)

91 1 0O60061eH1e TeMbl «bHOJIOrHYECKE OCHOBBI OXPAHbI IPUPOIBDY

Iloemopenue uzyuennozo 6 11 knacce. 5 uacos

92 1 [loBTOpEHNE TEMBI «IBOJTIOLUOHHOE YUECHHE

93 1 [ToBTopenue Tembl «BO3HMKHOBEHHE M DBOJIOIMS OPraHUYECKOTO
MUPa»

94 1 [ToBTOpEHME TEMBI «IBOJIIOIUS YETOBEKA»

95 1 [ToBTOpenue Ttembl «Jkojorus. buocdepa. Oxpana oxpyxaromen
cpenabI»

96 1 Wrorosas padora.

Pe3zepenoe epems. 6 uacos

97 1 Pe3epBHOE Bpems

98 1 PesepBHOE Bpemst

99 1 PeszepBHOe Bpemst

100 1 PesepBHOE Bpemst

101 1 PeszepBHOe Bpemst

102 1 PesepBHOe Bpemst
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