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IHosicHuTeIbHAA 3aIHCKA
Pabouas mporpamMmma mo OMOJIOTMM TOCTPOCHAa HAa OCHOBE (DYHIAMEHTAJIbHOTO Sapa
collepKaHusl cpeAHero ooéiiero oOpa3zoBaHus, denepaibHOr0 TOCYAAPCTBEHHOTO
o0pa3oBaTeNpHOTO CTaHAApTa cpeAaHero oobmero obpasoBanus, [IpumepHoii
porpaMMbl OCHOBHOTO 00111ero o0pa3oBaHus, padoyell mporpamMmbl MO OHUOJIOTHH
nnsa 10-11 ximaccoB aBtopckoro komiuiekca Conmna H. WM., pekoMeHI0BaHHOTO
MunucrepctBom o6pazoBanus P®. Pabodas nporpamma cOOTBETCTBYET TPeOOBaHHIM
K pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEbHON MPOTPAMMBI CPEAHETO OOIIETOo
o0pa3oBaHUs M pealu3yeT MporpaMMmy (HOPMHUPOBAHMS YHUBEPCAIBHBIX Y4EOHBIX
nevcteuid. YMK mnpeamerHoit muaun ydyeOHukoB MamontoB C.I'., 3axapoB B.b.,
Aradonos U. b., Connn H.U. buonorus. O6uue 3akonomepHoctu. M., JIpoda, 2016

OO01mas xapakTepucTUKA Y4eOHOr0 nmpeamera

N3ydyenne OuoONOrMM CO3Aae€T YCIoBUS Uil (OPMHUPOBaHMS y OOYyYaroIIMXCs
WHTCJUICKTYalIbHBIX, TPaXIAHCKUX, KOMMYHHUKAIMOHHBIX ©  HWH(POPMAITMOHHBIX
KOMIICTCHIMH.

OcBoeHME MPOrpamMMbl MO OHOJIOTHH O0ECIEUUBAET OBJIAJICHUE OCHOBaMHU Y4eOHO-
HCCIIEIOBATENIbCKON  JIEATENBHOCTH, HAYYHBIMH METOJAMU PEIICHHUS Pa3TUYHBIX
TEOPETUYECKHUX U MIPAKTUYECKUX 3a]1aY.

W3ydyenne OMONIOTMM Ha YIIIyOJIEHHOM YpOBHE OPHUEHTHPOBAHO HA: MOATOTOBKY K
nocueayouemMy HpodecCHOHAIbHOMY O0pa30BaHHIO; PAa3BUTHE HWHIAMBUAYATbHBIX
COCOOHOCTEM, oOywaromuxcss myreMm Oosee ri1yOOKOro, 4em MpeaycMaTpUBaeTCs
0a30BbIM ypOBHEM, OBIAJCHHUS OCHOBAMH OWOJOTMM W METOJaMU H3y4YCHUS
OopraHu4eckoro mupa. M3yueHue OMOJIOTMH HA YIIIyOJICHHOM YPOBHE OOECIICUHMBACT:
NPUMEHEHHE TIOJYYCHHBIX 3HAHWUW [JI PEIICHUsS TPAKTHYECKUX U ydeOHo-
MCCIEIOBATENIbCKUX 3a/lad B M3MEHEHHOW, HECTaHIApTHOW CUTyalluu, YMEHUe
CUCTEeMaTHU3UpOBaTh M 0000IIaTh TMOJyuYE€HHbIE 3HAHMS, OBJAJCHUE OCHOBAMU
MCCIICZIOBATEIILCKON JIEATENHHOCTH OHOJOTUYECKOW HAMpPaBIEHHOCTH W TPAMOTHOTO
oopMIIEHHSI TIOJIyYEHHBIX pPE3yJIbTaTOB; pPa3BUTHUE CIOCOOHOCTH MOJEIUPOBAThH

HEKOTOPBIC OOBEKTHI U IMPpOUECChI, MPOUCXOAAIINUC B YKMBOU IIpHUpoOJcL.



N3yuenne mpeamera Ha yriyOJIEHHOM ypOBHE TO3BOJISIET (OPMHPOBATH Y
0o0yyaroImuxcsi yMEHUE AaHAJIU3UPOBaTh, MPOTHO3UPOBATH M OIICHHUBATh C MO3UIUU
9KOJIOTHYECKOHN 0€30IMaCHOCTH IIOCIEACTBUSA ACATEILHOCTH Y€JI0BEKA B DKOCHCTEMAX.
Ha 6a3zoBoM u yrmyOineHHOM YpOBHSAX HU3ydeHHE TpenMera «buomorus» B dactu
dbopMupoBaHUs y 00yUYarOIIUXCS HAyYHOTO MHPOBO33PEHHUs, OCBOCHHS OOIIEHAYYHBIX
METOJIOB, OCBOCHHMS IIPAKTUUYECKOrO IPUMEHEHMS HAY4YHBIX 3HAHMH OCHOBAaHO Ha
MEKIPEIMETHBIX CBS3SAX C MpeAMeTaMu 00JIaCTel €CTECTBEHHBIX, MAaTEMAaTUUYECKUX U
T'YMaHUTApHBIX HaYyK.

[Iporpamma yriayOJIeHHOTO YPOBHSI TMOJHOCTBIO BKIJIIOYaET B ce0s MporpaMmy
00111€00pa30BaTeIbHON MIKOJBI I X KJIACCOB, OJIHAKO COJIEPKAaHUE KaKJIOTro
ydeOHOro 0JI0Kka pacHIMpeHO W YIIIyOJIeHO. YBEINYeHHE KOJUYECTBA YaCOB CBSA3aHO C
TE€M, YTO YyYalllMecd TOTOBATCS K caade sk3ameHoB no EI'D B BeIMyCKHOM Kiacce, a
MHOTHE BOMNPOCHI MpPOrpaMMbl paccMaTpuBaIMCh B 6 -7 KIacCOB U HUMEIOT
HEPACIIMPEHHYIO U NMPUMHUTHUBHYIO TPAKTOBKY MaTepuasia. MHOTHE BONPOCHI HECYT
XUMUYECKYI0 HAMpPaBICHHOCTh, a U3YYECHUE OPraHUYECKOW XUMHUU HAYMHACTCS MO3XKE,
YeM H3Y4YeHHE IIOXOXKMX BOIIPOCOB B Owojornu. Y ydamuxcs He copMHUpOBaH
XUMUYECKUN MOHATUMHBIA MaTepuaj, MO3TOMY HEOOXOJAUMO YBEIMYEHUE YacCOB IO
0JI0KaM MOJIEKYJIsIpHast OMOJIOTHSI U OMOXUMUSL.

B pe3yabraTre m3yudeHusi yueOHOro mpeamera «buojiorusp> Ha YpoBHe CpeIHEro
001ero od0pasoBaHus

8bINYCKHUK HA Y2i1y0J1eHHOM YPOGHE HAYHYUMCA:

—OIIEHHUBAaTh POJIb OHOJOTHMYECKUX OTKPBITUH W COBPEMEHHBIX UCCIEAOBAHUN B
Pa3BUTUM HAYKHU U B MMPAKTUYECKON JIEATEIILHOCTH JIIOICH;

—OIICHUBATH POJIb OMOJIOTHY B (POPMUPOBAHUH COBPEMEHHON HAYyYHON KapTUHBI MHPA,
-IIPOTHO3UPOBATH MEPCTIIEKTUBBI PA3BUTHS OMOJIOTHUH;

—yCTaHABJIMBATh M XapaKTEPU30BaTh CBsI3b OCHOBOIOJATAIOIINX OHOJOTUYECKUX
MOHATHHM (KJIETKa, OpraHu3M, BHJI, SKOCHCTeMa, Omocdepa) ¢ OCHOBOIIOJIATAIOIIUMH

IMOHATHUAMHU APYIUX CCTCCTBCHHBLIX HAYK]



— OOOCHOBBIBATh CHCTEMY B3IJISIIOB HAa YKUBYIO MPUPOJY U MECTO B HEM UeOBEKa,
MPUMEHSISE OMOJIOTUYECKHE TEOPUHU, YUYCHHS, 3aKOHBI, 3aKOHOMEPHOCTH, MOHUMATh
TPaHULbl UX IPUMEHUMOCTH;

—IIPOBOJUTH Y4€OHO HCCIEAOBATENBCKYIO AEATENBHOCTh MO OWOJIOTMU: BBIIBUTATh
TUIIOTE3HI,

IJIaHUPOBATh padboTy, OTOMpPATh W MPeoOpPa30BHIBATH HEOOXOAMMYIO HH(OpMAIHIO,
MPOBOAUTH SKCIIEPUMEHTBI, UHTEPIIPETUPOBATH PE3YJIbTAThI, 1€JIaTh BHIBOJLI HA OCHOBE
MOJIYYEHHBIX PE3YJIbTATOB;

—BBIBJISITh W OOOCHOBBIBaTh CYIIECTBEHHbIE OCOOCHHOCTHM pa3HBIX YpPOBHEU
OpraHU3alluu KU3HU;

—yCTaHABJIMBATh CBS3b CTPOEHUS W  (QYHKIMA  OCHOBHBIX  OHOJIOTHUECKHUX
MaKpOMOJIEKYJI, UX

POJIb B MpoIieccax KIETOYHOr0 MeTab0IM3Ma;

— peliath 3aJa4d Ha ompenesieHue nociegoBarenbHocTu HykiaeotunoB JJHK u nPHK
(MPHK), antuxogono TPHK, mocnenoBaTenbHOCTH aMUHOKHUCIIOT B MOJIEKyJe Oelka,
NPUMEHSISI 3HAHUSL O PEAKUUSIX MATPUYHOTO CHUHTE3a, TEHETHYECKOM KOJIe, MPUHLIUIIE
KOMIUIEMEHTAPHOCTH;

—7IeNIaTh BBIBOJBI 00 W3MEHEHUSX, KOTOPBhIE MPOU3OMIYT B MPOIECCax MaTPUUYHOTO
CHHTE3a B CIIy4ae U3MEHEHUS T0CJIeN0BATENbHOCTH HYKIIeoTH10B JIHK;

—CpaBHMBATH (Pa3bl ACICHUS KIICTKU;

-peliaTh 3aa4u Ha ONpPEICIICHHE U CPAaBHEHHE KOJIMYECTBA F'€HETHUYECKOTO Marepualia
(xpomocom u JIHK) B kjeTkax MHOTOKJIETOYHBIX OPraHU3MOB B pa3HbIX (¢azax
KJIETOYHOT'O [IUKJIA;

—BBISABJISITh CYILIECTBEHHbIE MPU3HAKKA CTPOCHHS KJIETOK OPraHW3MOB Pa3HbIX ILAPCTB
KUBOM MPUPOJbI, YCTAaHABIMBATH B3aUMOCBA3b CTPOCHHMS W (PYHKIMH wyacTed u
OpraHoOUJI0B KIIETKU;

— 00OCHOBBIBaTh B3aMMOCBSI3b ITACTUYECKOTO U YHEPTETUIECKOTO0 OOMEHOB;
-CpaBHUBATh MPOIIECCHI TJIACTUYECKOTO U SHEPreTUYECKOTr0 0OMEHOB, MPOUCXOISIINX B

KJICTKaX >KUBBIX OPTraHHU3MOB;,



—OTpEIENATh KOJIMYECTBO XPOMOCOM B KIJIETKaX pAaCTEHHWH OCHOBHBIX OT/EJIOB Ha
Pa3HBIX 3TaIax KU3HEHHOTO ITHUKIIA;

—pemiaTh T'eHeTHYECKHE 3aJladyd Ha JUTHOPHUIHOE CKpEIIUBaHUE, CIEIJICHHOE (B TOM
YHCJIE CIIETUICHHOE C TI0JIOM) HacJIeIOBaHNE, aHATM3UPYIONIEe CKPEIIMBAaHUE, TIPUMEHSIS
3aKOHBI HACJIEACTBEHHOCTH M 3aKOHOMEPHOCTH CIICTUICHHOTO HACJIeIOBAHMUS;
—pacKpbiBaTh  NPUYMHBI  HACIEJCTBEHHBIX  3a00JIeBaHHWM,  apryMEHTHUPOBATH
HEO0OXOAMMOCTb MEp MPEAYIPEXKICHNS TAKUX 3a00JI€BaHN;

—CpaBHMBATDH Pa3HbIC CIIOCOOBI Pa3MHOKEHUSI OPTaHU3MOB;
—XapaKTepHU30BaTh OCHOBHBIE ATAIbl OHTOTEHE3a OPTAaHU3MOB;

—BBISBIISATH TIPUYHHBI U CYIIECTBEHHBIC TTPU3HAKN MOIU(DUKAITMOHHOW U MYTAIlAOHHON
U3MCHUYHMBOCTH,

-000CHOBBIBATH POJIb N3MEHYMBOCTH B €CTECTBEHHOM M HCKYCCTBEHHOM OTOOpE;
—00O0CHOBBIBaTh 3HAYCHHE PA3HBIX METOJIOB CEJICKIIMHW B CO3/IaHUU COPTOB PAaCTCHHH,
MOPO/T ’KUBOTHBIX M IIITAMMOB MHUKPOOPTaHU3MOB;

—000CHOBBIBAaTh TPUYMHBI H3MEHAEMOCTH W MHOTO00pa3ws BUIOB, IPUMEHSIS
CHHTETHYECKYIO TCOPHIO IBOJIIOINH;

—XapaKTepHU30BaTh MOMYJISAIAI0 KaK SAWHHILY SBOJIONHWH, BUJ KaK CHCTEMATHYECCKYIO
KaTErOPHI0 M KaK Pe3yJIbTaT dBOJIIOIINH;
—yCTaHaBIIMBATh CBSA3b CTPYKTYPHI U CBOMCTB 3KOCHUCTEMBI;

—COCTaBJISITh CXEMBI TEPEHOCA BEIISCTB M DHEPTUU B JKOCHCTEME (CETH THUTaHUS),
IIPOTHO3UPOBATh UX U3MEHEHHUS B 3aBUCUMOCTH OT U3MEHEHHUS (PaKTOPOB CPEJIbI;
—apTyMEHTUPOBAaTh COOCTBCHHYIO TIO3WIIMIO TI0O OTHOMIICHUIO K OKOJOTHYECKUM
npoOieMaM U MIOBEICHHUIO B IPUPOIHON CPEJIC;

—000CHOBBIBAaTh HEOOXOJMMOCTh YCTOMYMBOTO PA3BUTHSI KAaK YCIOBUS COXPaHCHUS
ouochepsr;

—OIICHUBATh TPAKTHYECKOE M AITHUYCCKOC 3HAUCHHE COBPEMCHHBIX HCCIICIOBAHHI B
OMONIOTUH, MEIUIIMHE, JKOJIOTHH, OWOTEXHOJOTHUH; OOOCHOBBIBATH COOCTBEHHYIO
OIICHKY;

—BBISIBIISITh B TEKCTE OMOJIOTUYECKOTO COJIEpKaHUS MPOoOIeMy U apTyMEHTHPOBAHHO €€

OOBSICHSTE,



—TPENCTABIATh OWOJOTHYECKYI0 HWH(OpMAIMI0O B BHUAEC TEKCTA, TAOJUIbI, CXEMBI,
rpaduka, muarpamMmbl W J€NaTh BBIBOJBI HAa OCHOBAHWUHU TMPEACTABICHHBIX JTaHHBIX;
npeoOpazoBbIBaTh Tpaduk, TaOMUIy, AMArpaMMy, CXEMy B TEKCT OHOJIOTHUYECKOTO
coziep KaHusl.

Buvinycknuk na y2nyo1eHHOM YPOGHe HOJIYUUM 603MONCHOCHLb HAYUUMbCA:
—OpraHU30BBIBATh U TPOBOJNUTH MHIWBUIYATBHYIO HCCIIEIOBATEILCKYIO JEITEILHOCTD
mo Ouonoruu (Wi pa3padaThiBaTh WHIWBHUIYAIBHBIA MPOEKT): BBIIBUTATh THIIOTE3BI,
IJIaHUPOBATh pPadboTy, OTOMpATh M MpeoOpa3oBhIBaTh HEOOXOAUMYIO HH(pOpPMAIIHUIO,
MIPOBOJIUTH SKCIIEPUMEHTHI, HHTEPIIPETHPOBATH PE3YIbTaThI, /IeJIaTh BEIBOJABI HA OCHOBE
MOJIYYCHHBIX PE3yJIbTaTOB, IPEACTABISTH MPOAYKT CBOUX MCCJICTOBAHNM;
—IPOTHO3UPOBATh TOCIEJACTBUS COOCTBEHHBIX HCCIIEIOBAHUNA C YYETOM JTHUYECKHUX
HOPM M SKOJIOTHIECKUX TPEOOBAHUI;

—BBIJICNIATH CYIIECTBEHHbIE OCOOEHHOCTH KU3HEHHBIX IIMKJIOB MPEACTABUTENICH pa3HbIX
OTJIEJIOB PACTEHU U TUIIOB KUBOTHBIX; U300pa’KaTh IUKJIBI PA3BUTHUS B BUJIE CXEM;
—aHAJIM3UPOBATh W WCIOJIL30BAaTh B PEIICHUH YYEOHBIX M HCCIICAOBATEIBCKUX 3a71ad
UH(GOPMAITUIO O COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHUN, MEIUITUHE U KOJIOTHH;

—  apryMEHTHpOBaTh  HEOOXOJAMMOCTh  CHHTE3a  ©CTeCTBCHHO-HAyYHOTO U
COIIMOTYMAaHUTAPHOTO 3HAHUS B ATIOXY MH(POPMAIIMOHHOMN [TUBUIN3ALINY;
—MOJICIMPOBaTh M3MEHEHHE IKOCUCTEM I0J] BIMSHUEM Pa3JIMYHBIX TPynn (PakTopoB
OKpYXarouen Cpebl;

—BBISIBIISITH B TIPOILIECCE  MCCIIENOBATEIbCKOM  JIEATETBHOCTH  TOCJIECTBUS
AHTPOITOTCHHOT'O BO3JICHCTBHS HAa DKOCHUCTEMBI CBOETO PETHOHA, MpeiaraTh CroCcOoObI
CHWKCHUS aHTPOITOTCHHOT'O BO3JICHCTBHUS Ha DKOCUCTEMBI,

—HMCIOJIb30BaTh TMPUOOPETEHHBIE KOMIETCHIIMM B MPAKTUYECKOW NEATEIbHOCTH U
MOBCEAHEBHON JXU3HM I TPHOOPETCHHS OMBITA JIEATCILHOCTH, IMPEANICCTBYIOMICH

MpoQeCCUOHATILHOM, B OCHOBE KOTOPOI JICKHUT OUOIOTHS KaK YU4eOHBIHN MpeMeET.

BI/IZ[I)I ACATCIBHOCTH YYAIIUXCH, HAINIPABJCHHBIC HA TOCTHKCHHUE pE3yJibTaTra

10-i kjaace



JInuHocTHbIe YYJI:

CaMOoCTOSITEIEHO OIIpCACIIAATL U BBICKA3bIBATb o6m1/1e JJIA BCEX J'IIOI[eI\/'I IIpaBuJia

MOBEACHUS MIPU COBMECTHOM pabOTE U COTPYJHUYECTBE (3TUUECKHE HOPMBI).

— B npemioKeHHBIX NEJaroroM CHTyaluusx OOIIEHHWS M COTPYJHUYECTBA,
ONHUpasiCh Ha oOIIME AJI BCEX MPOCTHIE MPaBUIIa MOBEACHUSI, CAMOCTOSATEIBHO
7enaTh BbIOOp, KaKOW MOCTYIOK COBEPILHUTH.

CpencTBoM JTOCTHXKEHHSI 3TUX PE3YJIBTATOB CIIYXKUT OpPraHHu3alusl Ha ypOKe
paboThl B Mapax IOCTOSHHOTO M CMEHHOIO COCTaBa, I'pyHIoOBbIE (HOPMBI

padoTHI.

PervastuBsubnie YVYJI:

— OmnpenensaTe Uenb AeATEIbHOCTH Ha YPOKE CaMOCTOSATEIBHO.

— VYuurbcs (popMyInpoBaTh y4EOHYIO IPOOIEMY COBMECTHO C YUUTEIEM.

— YuuTbcs IIIaHUPOBATh YUEOHYIO IE€SITEIBHOCTh Ha YPOKE.

— Bpricka3biBaTh CBOIO BEPCHIO, MBITATHCS MPEAIaraTh cocod €€ MpoBEpKH.

— Pabotas no mpennoxxeHHOMY IUIaHy, MCHOJb30BaTh HEOOXOIUMbIE CPEICTBA
(yueOHUK, TpocTeiime mpruOopsl U MHCTPYMEHTHI).
CpenctBoM (GOpMHpPOBAaHUS 3THUX JACHCTBUH CIIyXaT 3JIEMEHTHl TEXHOJOTWHU

npo0eMHOr0 00yUeHHUs Ha dTarne U3y4eHus HOBOTrO MaTepuarna.

— OnpeaensiTb yCIENTHOCTD BBITOJIHEHUS CBOETO 3aJaHUs MTPU MOMOIIM YUUTEIS.
CpenctBoM (GOpMHUPOBAHHS ITUX JTEUCTBUM CIIY)KUT TEXHOJIOTHS OIICHHUBAHUS

y4eOHBIX YCIIEXOB.

IHozHaBareanHbie YYJI:

— OpueHTHpOBaTECA B CBOEM CHUCTEME 3HAHUW: TMOHHMMAaTh, YTO HYyXHa
JOTIOJTHUTENbHAs HHpOpMalus (3HaHUS) ISl pelleHdus y4eOHOM 3ajaud B
OJIVH IIAr.

— JlenaTe mpenBapuTenbHBIA OTOOP MCTOYHHUKOB HMH(OpMALUMU IJI  PEHICHUS

y4eOHOM 3a7a4Hu.



— JloObiBaTh HOBBIE 3HAHMS: HAXOAWTHh HEOOXOAMMYIO HH(OpPMALKIO Kak B
y4eOHUKE, TaK U B MMPEAJIOKEHHBIX YUYUTEIEM CIIOBAPSIX U SHIUKIONEINUIX.

— JloObIBaTh HOBBIC 3HAHUS: HW3BJIEKATh WH(OPMAINIO, TPEICTABICHHYIO B
pa3HbIX (popMax (TekcT, TadauIa, CXeMa, WIUTFOCTpaIUs U JIp.).

— IlepepabaTpiBaTh moONydeHHYI0 UWHGOpMAlMIO: Ha0mIOAaTh W JeNaTh
CaMOCTOSITENIbHBIE BBIBOJIBI.
CpenctBoM (opMmupoBaHHUS ATHX JCHCTBUH CIY)KHT YYeOHBI MaTepuant

yqe6HHKa, CJIOBApH, SHOIUKIOIICAUN

Komvynukarusubie YY J:

— JloHecTu CBOIO MO3ULMIO 0 APYruX: OPOPMIISATH CBOKO MBICIb B YCTHOH U
MMCbMEHHOW peuyu (Ha ypOBHE OJHOIO MPEIJIOKEHUS WIA HEOOIBIIOro
TEKCTa).

— CaywaTe ¥ TOHUMAaTh peyb APYTHX.

— BeIpa3uTenbHO nepecka3biBaTh TEKCT.

— Bcrynats B Oeceny Ha ypoke U B JKU3HHU.

- CpenctBom (opMHpoBaHHMS 3TUX JEHCTBUI  CIY>KUT TEXHOJIOTHUS

HpO6J’IeMHOF0 Auajiora 1 TCXHOJOI'HA ITPOAYKTHUBHOI'O YTCHHUA.

CoBMeCTHO A0roBapuBaThbCsa O IIpaBUIaX 06H_ICHI/ISI U IIOBCIACHHUA B IIKOJIC U

CJIEIOBATH WM.

— Y4uuTbhCAd BBINOJHATH Pa3JIMYHBIE POJM B rpynne (JIuaepa, HCIOIHUTES,
KPUTHKA).
CpencTBOM JTOCTHXKEHUSI dTUX PEe3yJbTaTOB CIYKUT OpraHU3alvs Ha YpOKe
paboThl B mMapax TOCTOSHHOTO M CMEHHOTO COCTaBa, TPYMIOBBIC (DOPMBI

paboTHI.

11-# Kiaceel

JInunoctubie YY /I :




-_CaMOCTOATENbHO OMNpENENsATh U BBICKA3bIBaTh OOLIME MJi1 BCEX JIIOJEH IMpaBuiia
MOBEJICHUSI TPU OOIMICHUHM W COTPYIHUYECTBE (PTUYECKHE HOPMBI OOIICHHUS U

COTPYJHUYECTBA).

— B camocTosITeNnbHO CO3JaHHBIX CHUTyalUsX OOIIEHUS U COTPYIHUYECTBA,
OMUpasich Ha OOIIME ISl BCEX MPOCTHIE MpaBuia MOBEACHU, IelaTh BHIOOD,
KaKOM MOCTYIIOK COBEPILINTb.

CpencTBoM JOCTHKEHHUSI ATHX PE3yJIbTaTOB CIYXKUT Y4YEOHBIH MaTepuan —

YMCHHUC OIIPCACIIATE CBOC OTHOICHUC K MHUDPY.

PervastuBunie YYJI:

— CamocrosTensHo (OPMYyIMPOBATh IETU ypOKa IOCNE MPEABAPUTEIHHOTO
00CyXIeHUS.

— VYuutbcs 00Hapy UBaTh U HOPMYITUPOBATH YIECOHYIO TPOOIIEMY.

— CocTaBisTh IJ1aH pelIeHus MpooieMbl (3a1a4n).

— Pabotast mo mnany, CBEpsTh CBOM JACUCTBUA C IENBIO U, IPU HEOOXOTUMOCTH,
UCIIPABJISAThH OIIKUOKH CAMOCTOSITENBHO.
CpenctBom GOpMHPOBAaHUS ITUX JCHCTBUH CIIyXaT DJIEMEHTHI TEXHOJOTHUHU
poOJieMHOro 0Oy4YeHHUsI Ha dTare U3y4eHHss HOBOTrO MaTepuara.
B namanore c yuumreneM yYUTBCS BbIpaOAThIBaTh KPUTEPUM OICHKUA H
OTIpEeIeNATh CTENEHb YCIENTHOCTH BBIMIOJHEHUSI CBOEH paOOThl U pabOTHI BCEX,
HCXOJIS U3 UMEIOITUXCSI KPUTEPUEB.
CpenctBom (HopMUPOBAHHS ATUX JACUCTBUI CIYKUT TEXHOJIOTHUSI OIICHHBAHUS

y4eOHBIX YCIIEXOB.

IlozHaBareanubie YYJ:

— OpueHTHpPOBATLCA B CBOSH CHCTEME 3HAHWN: CAaMOCTOSTEIBLHO MPEIIoiararh,
Kakas WHpOpManus HY)KHA JJI penieHUus y4eOHOW 3adadud B HECKOJBKO
I1aroB.

— OrtOupate HEOOXOmWMBIC A pElIeHus Y4YeOHOW 3amadyl  WMCTOYHHKHU

uHpopMarmu.



— JloObiBaTh HOBBIE 3HAHUS: HW3BJIEKATh HMH(DOPMAILMIO, MPEACTABICHHYIO B
pa3HbIX opMax (TEKCT, TabIuIa, CXeMa, WILTIOCTPAIIUAS U . ).

— IlepepabaTbiBaTh MOJNyYEHHYI0 MH(POPMAIUIO: CPaBHUBATh U IPYNIIUPOBATH
(akThl U SBICHUS; ONPENEATh IPUUNHBI IBJICHUH, COOBITUH.

— IlepepabaTpiBaTh MONy4eHHYIO WH(GOpPMALMIO: JieJaTh BBIBOABI HAa OCHOBE
0000IIeHNST 3HAHUM.

— IIpeoOpa3oBbiBaTh MHPOpPMALMIO U3 OJHOW (OPMBI B JPYIYIO: COCTaBISATh
IPOCTOM IUIaH U CIJIOKHBIN MJ1aH y4eOHO-HAYYHOI'O TEKCTA.

— Ilpeobpa3zoBbiBaTh MHGOPMALIMIO U3 OAHOW (POPMBI B IPYTyIO: MPEICTABIATH
UH(POPMAIUIO B BUJIE TEKCTA, TAOJIHUIIbI, CXEMBI.

CpenctBom hopMUpOBaHUS I3TUX JEUCTBUHN CIIY>KUT YUE€OHBIN MaTepua.

KomvmyuukaruBabie Y Y /JI:

— JloHecTu CBOIO MO3ULHUIO O APYTHX: OQOPMISATH CBOM MBICIM B YCTHOM U
MMCbMEHHOW pPeYd ¢ Y4YETOM CBOMX YYEOHBIX M JKU3HEHHBIX pPEUYEBBIX
CUTYaLUH.

— JIOHECTH CBOIO MO3ULHIO IO APYTMX: BBICKA3bIBATh CBOK TOYKY 3pPEHMS U
MBITaThCsl €€ 000CHOBATH, IPUBOAS APTyMEHTHI.

— Caymarte JApyrux, MBITaThCS MPUHUMATH JPYTYHO TOYKY 3peHHs, OBbITh
TOTOBBIM U3MEHUTH CBOIO TOUKY 3PECHUS.

CpenctBoMm (HOpMUPOBAHUS ITUX JEUCTBUHN CITY>KUT TEXHOJIOTUS MPOOIEMHOTO

JAaJIora.

— YuTaTh BCIyX U MPO ceOS TEKCThl YUICOHHKOB U TPU ITOM: BECTH «IHAJOT C
aBTOpPOM» (MPOTHO3MPOBATH OyyIllee YTCHUE; CTABUTH BOMPOCHI K TEKCTy U
HCKaTh OTBETHI; TPOBEPATH Ce€Os1); OTACISTH HOBOE OT U3BECTHOIO; BBIJACIATH
IJIaBHOE; COCTABJIATH ILIAH.

CpenctBom  (opmMupoBaHusi  dTUX  JACHCTBUH  CIY)KHT  TEXHOJOTHUSA

MMPOAYKTUBHOT'O YTCHUA.

- I[OFOBapI/IBaTLCSI C JIIOAbMH:. BBIIIOJHAA Pa3IMYHBIC POJIM B TI'PYIIIIC,
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COTPYJHHYATh B COBMECTHOM PEIICHUH MPOOJIeMBbI (3a/1a4n).
— VYUuTbCA YBAXKUTEIBHO OTHOCHUTBCA K MO3HUIMU JPYroro, IbITATHCA

A0TOBApUBATHCA.

CpeI[CTBOM AOCTUIKCHUA OTUX PC3YJIbTATOB CIYXKHT OpPraHH3alrda Ha YPOKE
pa6OTBI B Iapax IOCTOSIHHOIO M CMEHHOIO COoCTaBa, IpPylmmoBbLIC (l)OprI

padoThI.

Yray0aeHHblil yPOBEHb

Buosorusi kKak KOMIJIEKC HAYK 0 KMBOil pupoae

buonorus kak komriekcHass Hayka. CoBpeMeHHbIE HarpaBiieHusi B Ouosioruu. CBs3b
OuoJIOTUU C JAPYrMMHU HayKamu. BbIONHEHUE 3aKOHOB (PU3UKKM W XUMHUHM B KUBOU
npupone. Cunme3 ecmecmeeHHO-HAYUHO20 U COYUOSYMAHUMAPHO20 3HAHUA HA
co8pemenHoM dmane pazeumus yusuauzayuu. IlpakTudeckoe 3HadYeHUE OMOTOTUYECKUX
3HAHUMU.

buonornyeckue cucreMbl Kak mpeaMer uzydeHusi Omosorud. OCHOBHBIC MPHUHITUIIBI
OpraHu3ayy U QYHKIMOHUPOBAHUS OMOJOTHYECKUX CUCTEM. buonocuueckue cucmembl
DA3HbIX YPOGHEU OP2aHU3AYUL.

['unote3sl U TeOpuM, UX posib B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI ~ MuUpa. MeToapl  HAYYHOrO  TO3HAHUS  OPraHWYyecKoro  MHpa.
DKCIepUMEHTaIbHBIE METO/IbI B OUOJIOTUH, CTATUCTHYECKAsI 00pa0OTKa JaHHBIX.
CtpykrypHble U QYHKINOHAJIbHbIE OCHOBBI sKU3HU

MounekysipHble OCHOBBI )KM3HU. Makpo3JieMeHThl 1 MUKpO3JieMeHThl. Heopranuueckue
BemecTBa. Bosa, ee pois B xuBo# npupoze. ['napodunsaocts u ruapododbHocts. Poms
MUHEpaIbHBIX coJied B KieTke. OpraHM4ecKue BEIEeCTBA, MOHATHE O PETYISPHBIX U
HEpEryJsipHbIX OuomnosiuMepax. YriaeBoabl. MoHoOcaxapujibl, OJUTrocaxapuiibl H
nonucaxapuasl. PyHkuuu yriaeoos. Jlunuasl. @yHkunn aunmuaos. benku. OyHkuun
o0enkoB. Mexanusm neiictBust ¢hepmentoB. Hyknennoswie kucnotel. JJHK: cTpoenue,
cBoiicTBa, Mectomonoxenue, ¢ynkiun. PHK: crpoenue, Buapl, pynkumn. ATO:
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cTpoeHue, QpyHkuuu. Jlpyrue opraHMuecKkHe BellecTBa KieTku. HanoTtexHomoruu B
ouonorun. Knetka — cTpykTypHast u GyHKIIMOHATIbHAS €UHUIIA OpraHu3Ma. Passumue
yumonocuu. COBPEMEHHBIE METOJbl M3ydeHUs KieTku. KilerouHass Teopus B cBeTe
COBPEMEHHBIX JaHHBIX O CTPOCHUH U (YHKUUAX KIETKU. Teopus cumobuocenesa.
OcHoBHbIE 4YacTU U OpraHouabl KieTku. CTpoeHuMe U (PyHKIMHM OHOJOTrHYECKHX
memOpaH. Huromnasma. Sapo. Crpoenune u ¢yHKuMu XpomocoMm. MemOpaHHbIE U
HeMeMOpaHHble opraHousl. LluTockener. BximioueHus. OCHOBHBIE OTJIMYUTEIbHBIC
OCOOEHHOCTH KJIETOK MPOKapHOT. OTINYUTEIbHBIE OCOOEHHOCTH KJIETOK SYKapUOT.
Bupycel — HekneTouHas gpopma xu3Hu. CriocoObl mepeiayd BUPYCHBIX MH(PEKIHA 1
Mepel TpO(HUIAKTHUKK BHUPYCHBIX 3a00JieBaHMN. Bupyconoeus, ee npakmuueckoe
3HaueHue.

Knerounsiit merabonu3M. DepMEHTATUBHBIN XapakTep peakivii oOMEHa BEIECTB.
Oransl 3HEPreTuYecKkoro ooMeHa. A>pobHoOe U aHadpOOHOE JibIXaHue. Posib KIeTOYHBIX
OpPraHOUJOB B IpOLECCaX HHEPreTHYECKOro oOMeHa. ABTOTPO(PB U TeTepOTPOQHI.
®ortocunTe3. Pa3bl HoTOCHHTE3A. XEMOCUHTES.

HacnenactBennass mndopmaius U ee peanmzainusi B KiIeTke. [ €eHETHMUeCKHil KOJ, €ro
CBOKCTBA. DBOJIIOLMS NpEACTaBIeHUN O TeHe. COBpEMEHHBIE MPEICTABIEHUS O TEHE U
reHoMe. bruocunTes Oenka, peakuuu MaTpUYHOTO CUHTE3a. Perysiuust paboTsl T€HOB U
npoueccoB oOMeHa BelIecTB B KieTKe. ['eHHasi WHXKeHepusi, TeHOMUKA, NpOmeoMuKda.
Hapywenue o6uoxumuueckux npoyeccos 6 Kiemke noo 6GIusHuemM Myma2eHos u
HApPKO2EHHbIX Beujecms.

Knerounslii mukin: uHTepdaza u jaeineHue. MHUTO3, 3HaUEHHWE MUTO3a, (Pa3pl MUTO3A.
ComaTnyeckue W MoJjioBbIe KJIETKU. Melio3, 3HaueHne meinosa, (a3bl Meiioza. Meiio3 B
KU3HEHHOM LIHMKJE€ OpraHu3MoB. POpMHpOBaHHE IMOJOBBIX KIETOK Yy LBETKOBBIX
pacTeHUN | TO3BOHOYHBIX JKUBOTHBIX. Pecynsayus oOeneHuss Kiemokx, HaApyuleHus
pe2ynayuu kaxk npuyuna 3aoonesanuti. Cmeoiogvle Kiemku.

Opranusm

Oc0OEHHOCTH OJHOKJIETOYHBIX, KOJIOHMAIBHBIX W MHOTOKJIETOYHBIX OPTraHU3MOB.

B3aumocss3b TKaHeﬁ, OpralHoB, CUCTCM OPraHOB KdK OCHOBA LCJIIOCTHOCTH OpraHu3ma.
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OcHOBHBIE MPOLIECCHI, MPOUCXOJAIINE B OpPraHu3Me: MNUTAHWE U MHIIEBapEHUe,
JIBWXKEHHUE, TPAHCIOPT BEIIECTB, BBIICICHUE, Pa3IpaKUMOCTh, PETYISALHUS Yy
opranu3moB. [lognep:xanue romeocTasa, IPUHIIMI OOPATHON CBSA3H.

PasmHOXeHne opranu3moB. becnosnoe u  1monoBoe  pa3sMHOXKeEHHE. J[BoiHOE
OIUIOJJOTBOPEHUE Y UBETKOBBIX pAcTEHUW. BuUIbl OMIOJOTBOPEHUS Y IKUBOTHBIX.
CnocoObl pa3MHOXKEHUsI Yy pacTeHuM U >KUBOTHBIX. [lapreHorenes. OHTOreHes.
OmOpuoHanibHOe pa3Buthe. I[locTamOproHansHOE paszButHe. [Ipsmoe W HempsimMoe
pasButue. JKW3HEHHbIE LMKIbl  pa3HbBIX T[PynNn  OpraHu3MoB.  Perymsauus
VHIUBUIYAJIBHOTO pa3BUTHSA. [[pUurHbI HApYyIIEHWI pa3BUTUS OPTraHU3MOB.

Hctopusi BOBHUKHOBEHUSI W Pa3BUTHUS TCHETUKH, METOJbl T€HETUKHU. | eHeThdeckKue
TEPMUHOJIOTHS U CUMBOJIUKA. ['eHOTHIT U heHOTUN. BeposTHOCTHBIN XapaKkTep 3aKOHOB
FEHETUKH. 3aKOHbI HAcleACTBEHHOCTH [. MeHaens W ycClOBUA HMX BBITIOJHCHHUS.
[{utomornyeckne OCHOBBI 3aKOHOMEPHOCTEH  HacleJOBaHUs. AHaIM3HPYIOIIEe
CKpellluBaHuEe. XPOMOCOMHas TeOopHUs HacleACTBEHHOCTU. CUEIIEHHOE HacleJOBaHUE,
kpoccuHroeep. Omnpenenenne mnona. CHereHHOE € MOJIOM — HACIEIOBAaHMUE.
B3aumogencTBre ajueNbHBIX W HEAUIENbHBIX T'€HOB. | €HETHYECKHE OCHOBBI
VHIUBUIYAJIBHOTO Pa3BUTHS. [ enemuueckoe kapmuposanue.

['enetnka denoBeka, METOIbI U3yUYEHUs T€HETUKHU YeJIOBEKa. PEnpoayKTUBHOE 310pOBBE
yenoBeka. HacnencrBeHHbIe 3a00JieBaHUS YENIOBEKA, WX MPEAYIPEKICHUE. 3HAUYCHUE
TE€HETUKU JJIs1 MEUIIMHBI, dTUYECKUE ACTIEKThl B 00J1aCTH MEIUIIMHCKON T€HETUKH.
I'enotun u cpena. HenacnencrBeHHass M3MEHYMBOCThb. Hopma peakiuu npu3Haka.
Bapuanunonusiii psa u BapuanMoHHas KpuBasd. HaciiencTBeHHass ”3MEHUYUBOCTh. Buibl
HACJIEJICTBEHHON W3MEHYMBOCTH. KoMOWHATHBHAsT HW3MEHYUBOCTh, €€ WCTOYHHUKH.
Myranuun, BUabl MyTauui. MyrtareHbl, UX BIHMSHHAE Ha OpraHu3Mbl. Myranmuu Kak
NpUYMHA  OHKOJIOTHYECKMX  3a0ojeBaHuil. BHesnepHas  HacIeJACTBEHHOCTh U
U3MEHYHMBOCTb. JnuceHemuxa.

Jomectukanusa u cenekius. LIeHTphl OAOMAaIIHUBAHMS JKMUBOTHBIX U  IEHTPHI
MPOUCXOKICHUS KYJbTYPHBIX pacCT€HUU. METOAbI CENEKIINN, UX TEHETUYECKUE OCHOBHI.
UckyccTBeHHbIN O0TOOP. YCKOpPEHHE M TOBBINIEHHE TOYHOCTH OTOOpa C TMOMOIIBIO

COBPEMCHHBIX METOJOB 'CHCTHUKH U OMOTEXHOJIOTHH. FeTepOBI/IC H €ro UCII0Jb30BAaHUC B
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cenekiuu. Pacmmpenne TeHEeTHYeCKOTO Pa3sHooOpas3us CENEKIMOHHOTO Marepuaa:
MOJUIUIONINS,  OTJAJCHHass ruOpuau3aius, HKCHEPUMEHTAJIbHBIA  MyTarcHes,
KJIIETOYHAsl  HMHXXECHEPHUS, XPOMOCOMHAsl  WHXKEHEpUsA, TEHHAas  WHXXCHEpUA.
buob6e3omacHOCTb.

Teopus 3BOJTIOIUA

PazButne somounonHbix uaeil. Hayuneie B3msiapl K. Jlunnes u XK.b. Jlamapka.
OpomonnoHHas Teopusa Y. JlapBuHa. CBHAETENbCTBA 3BOJIOLUUU >KUBOM MPUPOJIBI:
NaJICOHTOJIOTUYECKHE, CPaBHUTEIBHO-AaHATOMUYECKHE, AMOPUOIIOTUYECKHUE,
ouoreorpaduyeckue, MOJCKYISIpHO-TEHETHYEeCKUE. Pa3BuTHe mpencTaBieHUN O BHIE.
Bun, ero kputepuu. [omymnsus kak ¢popma CyliecCTBOBaHUS BUAA U KaK dJeMEHTapHas
eauHuna HBomtound. CHUHTETHYECKass TEOopUsl SBOJTOLUU. MUKpPOIBOIIOLMS U
MaKpO3BOJIIOIMA. J[BIXKYIIIME CUJIBI BOJIIOIUU, UX BIUSIHUE HA T€HO(POH/ MOIMYJISIIUH.
Hpeiid reHoB W ciydaiiHble HEHAIpaBJICHHbIE W3MEHEHUS TeHO(MOHIA MOIYJISIIUH.
VYpaBuenue Xapau—BaiinOepra. MosieKynsspHO-TEHETUYECKUE MEXAHU3MbI SBOJIOLHUU.
@opMBI  €CTECTBEHHOTO OTOOpa: JBIKYyLIasd, CTaOMIM3UpPYIOIIas, JIU3PYITUBHASI.
Okonornueckoe U reorpaduyeckoe BupooOpasoBanue. HampaBnenus u myTu
sBosirour.  DOpMBI  BBOJIIOLUM:  JAUBEPreHIMS, KOHBEPIEHIMSA, MapaJIICIN3M.
Mexanusmbl ananrtanuid. Kospostomus. Poiib 3BOIOIIMOHHON TeOpHH B (OPMUPOBAHUH
€CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

MHoroo0pasue opranu3MoOB U MPUCTIOCOOTIEHHOCTh OPraHU3MOB K Ccpejie OOUTaHMs Kak
pesynbTar dBOMtonMU. [lpuHnunel  knaccudukanuu, cucremaruka. OCHOBHBIC
CUCTEMATHUYECKUE TPYyNIbl Opranndyeckoro wmupa. CoBpeMeHHbIE MOAXOAbl K
KJaccu(uKauym OpraHu3MOB.

Pa3Burue xu3Hum Ha 3emjie MeToasl MAaTUPOBKH  COOBITHI  TPOIUIOTO,
F€OXPOHOJIOTMYECKas MIKaia. [ MmoTe3bl MpOuCXoxAeHNUS KU3HU Ha 3emie. OCHOBHBIC
aTambl 3BoyroIA Omocdepsl 3emin. KimodeBbie COOBITHS B 3BOJIOIWH PACTSHUH WU
KUBOTHBIX. BoiMupaHnue 6u0os u e2o npuduHbl.

CoBpeMeHHBIE TIPEJCTABICHUS O TMPOUCXOXKICHUU YenoBeka. (CucremaTuyeckoe
MOJIOKEHUE YeJIOBeKa. DBOMIONMS uesioBeka. DakTopbl 3BOJIONMM 4eloBeKa. Packl

YeJI0BeKa, UX MPOUCXOKIECHNE U €IUHCTBO.
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OpranusMbl 1 OKpPYKawIIas cpeaa

Okojorudeckre (akTopbl U 3aKOHOMEPHOCTH HMX BIUSHUS HA OPraHU3MbI (TMPUHIUI
TOJICPAHTHOCTH, JUMUTHUpYIouIe (akTopel). Ilpucnocobienus OpraHu3sMoB K
JEUCTBUIO 3KOJIOTHYECKHX (hakTopoB. buonormveckue putmbl. B3aumopeicTBue
AKOJIOTUYECKUX (PAKTOPOB. DKOJIOTHYECKasl HUIIA.

buoreonienos. Dxocucrtema. KomMnoHeHTsl 3KOCUCTEMBI. Tpoduueckue ypoBHU. TuIbI
nueBsIx neneu. [Iumesas cets. KpyroBopoT BEIIECTB M IOTOK YJHEPTUU B IKOCUCTEME.
buotnueckrne B3aMMOOTHOILIEHUS OPraHU3MOB B 3KocucteMe. CBOMCTBAa HKOCHUCTEM.
[IponykTUBHOCTh M OMOMAacca PKOCUCTEM pa3HbIX TUIOB. Cykueccus. CaMoperysius
skocucteM. llocrmencTBus BIUSHUSA JACSATENBHOCTH YEJOBEKA HA 3KOCHCTEMBI.
HeoOxomumocTh coxpaHeHHs OHOpa3HOOOpa3usi SKOCUCTEMBI. ATPOLIEHO3bI, UX
ocobennoctu. Yuenue B.M. Bepuaackoro o Ouocdepe, Hoocgepa. 3akOHOMEPHOCTH
cyuectBoBanust Ouochepsl. KommoneHTtsl Ouocdepbl m ux poiib. KpyroBopotsl
BelecTB B Onocdepe. buorennas murpais atoMoB. OcrosHbie 6uomst 3emau. Ponb
yesnoBeka B Ouocdepe. AHTpomoreHHoe Bo3jaeiicTBue Ha Ouochepy. Ilpuponnbie
peCypChl U pallMOHAIbLHOE NMPUPOAOII0Ib30BaHNE. 3arps3HeHre ouocdepnl. CoxpaHeHue
MHOrooOpasusi BHJIOB KaK OCHOBa ycTOW4YuMBOCTU Ouocdepsl. BoccmanosumenbHas
akonozus. IIpobieMbl yCTOWYMBOTO pa3BUTHS.

[TepcniekTUBBI pa3BUTHs OUOTOTHYECKUX HAYK, aKTyalIbHbIE TIPOOJIEMbI OMOJIOTUH.
IIpuMepHbId nNepedYeHb JA0OPATOPHBIX M MNPAKTHYECKUX pador (Ha BbBIOOP
yumTes):

Hcnonb3oBaHre pa3auvHbIX METOJIOB MTPU U3yUYEHUH OMOJIOTMYECKUX 0OBEKTOB.
TexHrKa MUKPOCKOITUPOBAHUSI.

WN3yyeHne KIETOK pAaCTEeHHM M IKUBOTHBIX I10J] MHKPOCKOIIOM Ha TIOTOBBIX
MUKpONpenaparax U Ux olnrcaHue.

[IpuroroBneHue, pacCMaTpuBaHUE U OMMCAHUE MUKPOIPENAPATOB KIETOK PACTEHUN.
CpaBHEHHE CTPOCHHS KJIETOK PACTCHUI, )KUBOTHBIX, TPHOOB 1 OAKTEpUH.

N3yuenune ABMKEHUS UTOTIA3MBI.

HSy‘-IeHI/IC IJ1a3MOJIM3a U ACIIIIa3MOJIM3a B KIICTKAX KOKHUIIBI JTyKa.
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N3yuenne (hepMEHTATUBHOTO PACIICTUICHUS MEPOKCUA BOAOPOIA B PACTUTEIHHBIX U
KUBOTHBIX KJIETKaX.

OO6HapyxeHue 6eJIKOB, YIIIeBOJ0B, JIUMUIOB C TOMOIILI0 KAUECTBEHHBIX PEAKIIUU.
Brigenenue JIHK.

N3yyenne KaTalnUTUYECKOW AaKTUBHOCTH (EpMEHTOB (Ha MpUMepe aMuiia3bl HWIU
KaTayasbl).

HabGmonenne wMuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MUKPOIIPENapaTax.

N3yuenne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenaparax.

N3ydenune ctaguii Melo3a Ha TOTOBBIX MUKpPONpenaparax.

N3ydenne cTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax.

Pelenue sanemMeHTapHbIX 3a4a4 [0 MOJIEKYJISIPHOU OMOJIOTHH.

BrisiBIeHrE MNpPU3HAKOB CXOJCTBA 3apOJABIIICH YEJIOBEKa W APYTrUX IO3BOHOYHBIX
KUBOTHBIX KaK JOKA3aTEIbCTBO UX POJCTBA.

CocraBiieHue 3JIeMEHTAPHBIX CXEM CKPEIIUBAHUS.

Pemenune renernueckux 3aaad.

N3ydenne pe3yabTaTtoB MOHOTHOPUIHOTO W JAUTHOPUIHOTO CKpELIMBAHUS Y
TPO30(UITBI.

CocraBieHue 1 aHalu3 pOJOCIOBHBIX YEIOBEKA.

N3ydenne n3aMeHYMBOCTH, TIOCTPOCHUE BAPUALIMOHHOTO PSIa U BAPUALMOHHON KPHUBOM.
Onucanue heHorurna.

CpaBHeHHE BUIOB 110 MOP(OJIOTUYECKOMY KPUTEPUIO.

Onucanue NpucrnocoOJIEHHOCTH OpraHUu3Ma U €€ OTHOCUTENIbHOTO XapaKTepa.
BrisBienne mpucnocoOiIeHU OpPraHu3MOB K BIUSHUIO PA3JIMYHBIX SKOJOTHYECKUX
(bakTOpOB.

CpaBHEHHE aHATOMUYECKOTO CTPOCHUS PACTEHUN Pa3HbIX MECT OOUTAHMS.

Mertonap! u3mMepenus (HaKTopoB cpeabl OOUTAHUS.

N3yyenune sKONOrM4ecKuX ajanTainii YeJIoBeKa.

CocraBieHue MUIIEBbIX LEMEH.

HSY‘ICHI/IG 1 OIIMCAHME YKOCUCTEM CBOECH MECTHOCTH.
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MopenrpoBaHUE CTPYKTYP U MPOLIECCOB, MPOUCXOASAIINX B SKOCUCTEMAX.

OneHKa aHTPONIOT€HHBIX U3MEHEHUI B IPUPOJIE.
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TemaTnuyeckoe miIaHMpoBaHue Mo Kypcy «buosorusp (yriry0JeHHbIN YPOBEHD)

10 kiaace — 136 yacoB (4 yaca B HeJeJI10)

Ne m\nm HaumenoBanue Tema ypoka Koua-Bo | Iliianupyemsbie pe3yabTaThl
pasaejaa qgacoB
1 2 3 4 5
1-2 Pa3nen 1. | Obwan ouonocus ¢ cucmeme ecmecmeeHHO — HAYUHBIX 2 Buvinycknuk na yznyonennom ypoeue
Beenenue B | Oucuunnun, a maxsice 6 buonocuueckux naykax. Mecmo Hayuumcs:
GO0 IO yueonozo npeomema. llenu u 3agauu OMOJIOTUN KaK HAYKH. —OIICHUBATh POJIb  OMOJIOTHYECKHUX
3HaueHue mpeaAMeTa IS TOHMMAaHWs EJIMHCTBA BCETO OTKPBITHIA u COBPEMEHHBIX

Tema 1.1. IIpeamer u
3aga4u o0eit
OMO0JIOTHH. YpoBHu
OpPraHu3auuM KUBOW
MaTepHuu

KUBOTO M B3aMMO3aBUCUMOCTH BCeX dacTed Ouochepsl
3emin

WCCJIEIOBAHNM B Pa3BUTHH HAayKu U B
IIPaKTUYECKOU NEATEIbHOCTH JIIOJIEH;

—OIICHUBAaTh  pOJb  OHOJIOTHH B
dbopmMHupoBaHUU COBPEMEHHOMU
Hay4YHOM KapTHUHBI MUDA,

-IIPOTHO3UPOBATh NIEPCIIEKTUBBI

pa3BUTHs OMOJIOTHH;

JlaBaTh apryMEHTHPOBAaHHYIO OLEHKY
HOBOM nH(popManuu o
OMOJIOTHYECKUM BOIIPOCaM;
CpaBHUBATh OMOJIOTHUYECKHE OOBEKTHI,
IIPOLIECCHI U ABJICHUS, JI€NaTh BBIBOJIBI
Ha OCHOBE CpPaBHEHUS;

paborate ¢ y4yeOHOM M Hay4yHO-
MIONYJIIPHOM JINTEPATypOX;
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COCTaBJIATH TJIaH, KOHCIEKT, pedepar
BJIAJICTh A3BIKOM HAYKH.

[Ipeamer w 3amaum oOmeld Owosnoruu. buonorumyeckue
cucteMbl. Meroasl NO3HAHUs KUBOM IPUPOABL. buosorus
KaK HayKa; peIMeT U METObl U3Y4YEHHUs B OMOJIOTHH.
Oowan Ouonocusn - yuyeOHas OUCUUNTIUHA 00 OCHOBHBIX
3AKOHOMEPHOCMAX  B03HUKHOGEHUA,  pA3GuUmMuUs U
noooepicanusn yncusnu Ha 3emie. O0mas OUOIOTHS Kak
OIMH W3 HWCTOYHHKOB dbopMUpOBaHUS IUATEKTUKO-
MaTepUATHUCTHIECKOTO MHUPOBO33PEHHUSL.
OO61ebnonoruueckme 3aKOHOMEPHOCTH - OCHOBa
palMoOHAIBHOTO MPUPOIOTIOTB30BAHMUS, COXpaHEHHue
OKpY>Karolen Cpelbl, UHTCHCU(PHUKAITUT
CEJIbCKOXO3SIMCTBEHHOTO  MPOM3BOJICTBA U COXpaHEHUS
310pOBbsl yesioBeka. CBs3b OMOJIOTMYECKUX IUCHUIUIMH C
OpyruMu  Haykamu. Pons Ouonoruu B (OPMUPOBAHUU
Hay4HBIX MpeNCTaBlieHud o mupe. OnpenerneHue MOHSATHUS
«OKU3HBY. JKU3Hb U JKHMBOE BEIIECTBO: KOCHOE, OMOKOCHOE U
OMOTreHHOEe BellecTBO Ouochepsl. YPOBHH OpraHu3aluu
KUBOM  MaTepud W  TPHUHIMIBI  HUX  BBIICICHUS:
MOJICKYJISIPHBIN, CYOKJIETOYHBIN, KJIETOYHBIA, TKAHEBBIA W
OpraHHBIM,  OPraHMW3MEHHBbIN,  MOMYIALUOHHO-BUIOBOM,
OMOIIEHOTUYECKUH 1 OMOC(EpPHBI.

5-6

Tema 1.2. OcHoBHBIE
CBOICTBA KHUBOTO.
MHuorooopasue mupa

OcHognvie ceoiicmea ncueozo. Mnozoodpaszue Hcugo2o
mupa. Cosepemennans ecmecmeeHHOHAYUHAA KAPMUHA
mupa.

Eouncmeo xumuueckozo cocmaea Hcugoii mamepuu;
OCHOBHbIE 2PYNNbL XUMUYECKUX ITIEMEHNO06 U MOJEKYIl,
oopazyrouwue xncueoe eeugecmeo oOuocgepvi. Kierounoe
CTpOEHHE OpraHU3MOB, Hacemnsomux 3emmo. OOMmeH
BELIECTB (mMeTabonusm) U CcaMOperyjsauus B
OMOJIOTHYECKHUX CHCTEMax; NMOHSITHE O TOMeocTa3e Kak 00

Buinycknuk na yenyonennom ypoeme

noyyum 603MOICHOCHLD
Hayuumoca:

—OpraHu30BBIBATH M IPOBOJUTH
VH/IMBUYaJIbHYIO
MCCIIEZIOBATEIbCKYIO ESITEIBHOCTD I10
OuosIoruu (umm  pa3zpabarbIBaTh
VHIIBH Ty aJIbHBIN IPOEKT):

BBIJIBUTATh THUIIOTE3bl, IIAHHUPOBATH
paboTty, oTOUpaTh U MPeoOPa3OBHIBATH

HEOOXOAUMYIO UH()OpPMAIIHIO,
IPOBOJTUTH IKCIIEPUMECHTHI,
UHTEPIPETHPOBATH PE3YIIbTaTHI,
JeNaTh BBIBOJIBI Ha OCHOBE
MOJTyYEHHBIX pE3yIIbTaTOB,
MPEJICTABISATh MPOJIYKT CBOMX
HCCJICIOBAHMIA;
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00513aTEIbHOM YCIIOBHHM CYIIIECTBOBAHUS JKUBBIX CHCTEM.
CamoBocnpou3BeieHHE; HacJIeICTBEHHOCTb u
M3MEHUYMBOCTb KaK OCHOBA CYILIECTBOBAHUS )KMBOW MaTEpUH,
UX TPOSABICHME HA PA3JIMYHBIX YPOBHAX OpraHu3aluu
xuBoro. Poct wm pasBurme. PazgpaxumocTs; (HopMBI
n30MpaTeNbHON — peakUuMyd OpraHu3MOB Ha  BHELIHHE
BO3AeHcTBUSL  (O€3yCIIOBHBIE W YCIOBHBIE  PE(IEKCHI;
TAKCUCBI, TPOIU3MBbl U HACTHM). PUTMUYHOCTH MpoOLIECCOB
KHU3HEIEATCIPHOCTH; OHMOJIOTUYECKHE PUTMBI U HUX
aZlanTUBHOE 3HA4YeHME. [IMCKPETHOCTh KMBOI'O BEILECTBA U
B3aMMOOTHOIIEHHE 4YacTH M 1eJoro B OHOCHCTEMax.
DOHEepro3aBUCUMOCTh  JKUBBIX  OPraHU3MOB;  (OPMBI
notpebnenus sHeprur. OCHOBHBIC MPUHIUIIBI OpTraHU3AHN
KHUBOTHBIX, pacTeHuil, TrpuOOB M MHKPOOPTaHU3MOB.
BunoBoe pasHooOpazue cHuCTeMaTH4YeCKHMX TpyMNIl, HX
COIIOTYMHEHHOCTb.

0-10 Hcmopua npedcmagiieHuil 0 603HUKHOGEHUU MHCUZHU HA
3emne.
Pasznea 2. | Mudonoruueckue npexacraBineHuss. IlepBble  HayudHbIe
Ipoucxo:xieHue u MMOMBITKH 0OBSICHEHHS CYILIHOCTH u npoiiecca
BO3HUKHOBeHHsT Ku3HU. Onbitel ®. Penu, B3rmsaasr B.
HavYaJbHBbIC 3Tallbl
I'apBes, skcnepumentsl JI. Ilacrepa. Teopuum BeunocTH
*KU3HM HA 3emJie KH3HIL
11-12 Tema2.1. I/{cmpnﬂ Mamepuanucmuueckue npeocmaenenus /]
MpEACTaBICHUH 0| o3nuxnosenuu scusnu na 3emne.
BO3HUKHOBEHHH
JKU3HU
13-14 Tema 2.2. Ilpeonocvinku  603HUKHOGEHUA  MHCU3HU HaA  3emne:
IIpeanocblaku KOCMUuYecKue u nianemapHsle
15-16 BO3HUKHOBEHHUS Xumuueckue npeonocwvlIKU IGONIOUUU Mamepuu 6

JKM3HU Ha 3emuie

HanpaejieHUU 603HUKHOBECHUA OP2AHUUECKUX MOIE€KY]l

Buvinycknuk na yenyonennom ypoeme

Hayuumcs:
BBIJICTIATDH OCHOBHBIC OTallbl
HCTOPHUYCCKOT'O Pa3sBUTHUA

OpPTraHUYeCcKOTO MUPa
Buinycknuk na yenybnennom ypoeme
noyyum 603MOICHOCHLL
Hayuumoca:

OOBICHATL C MaTCPpHAITNCTUICCKUX
NO3ULMN MPOUCXOXKICHUE XKHU3HU Ha
3emiie, a TaKK€ pa3IMYHBIX TPy
pacTeHuil, )KUBOTHBIX, B TOM YHUCIIE U
YeJIoBeKa
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17-18

3auer

Buinycknuk na yenybnennom ypogHe
Hayuumcs:

COIOCTABJIATh TEKCT  IOJIYYEHHOTO
OMOJIOTHYECKOTO marepuana c
IPeIOKEHHBIM (OPMATOM

19-20 Tema 2.3. Cospemennvle npeocmaenenus 0 603HUKHOBEHUU HCUZHU; Buvinycknuk na yenyonennom ypoeme
CoBpemMeHHbBIE meopusa A. H. Onapuna, onvimer C. Munnepa. Teopun Hayuumca:
npeacTaBJIeHHs O MIPOUCXOKACHUS IPOTOOHONIOIUMEPOB. CaoiicTBa MPEACTABIISITH COBPEMEHHBIE TEOPUU O
BO3HMKHOBEHHMU KOAllepBATOB: peakuuu oOMeHa BEIIECTB, BO3HUKHOBEHUHU KH3HU Ha 3emIe,
JKU3HM Ha 3emuie camoBocnpoussesneHue. 3Hauenue pador C. dokca u Jx. OCHOBHBIE  A3Talbl  UCTOPHUYECKOTO
bepnaua. pa3BUTHUS OPTraHUYECKOTO MUPa
21-22 Deonoyusn npomoouUOHmMos Hauanvnote Imanwvt Buvinycknuk na yznyonennom ypoeue
ouonocuueckoit 360n10yuu. POpMUPOBAHNE BHYTPEHHEH ROYYUmM 803MOHCHOCHIL HAYUUMbCA
Cpelbl, TOSBIIEHUE KAaTaIU3aTOPOB OPTraHUYECKON MPUPOIBL, OOBACHATP C MaTEPUATUCTUUYECKUX
BO3HUKHOBCHHUE TE€HETUYECKOTO KoJa. l'umoresbr MO3UIMII  MpollecC BO3HUKHOBEHUS
BO3HUKHOBEHHUS TE€HETHMUYECKOTO Koaa. HauanbHble »Tambl KU3HU Ha 3eMile KaK €CTECTBEHHOE
OMOJIOTUYECKOI SBONIONMHU: BO3HUKHOBEHHE (POTOCHHTE3A, COOBITHE B 1LIENHM  3BOJIOUMOHHBIX
9YKapuoT, MOJIOBOT'O MPOIEcCa 1 MHOTOKJIETOUHOCTH. npeoOpazoBaHuit
23-24 Onovimet, noomeeprcoarousue meopuro Onapuna A. U.
JlabopaTopnasi padora Nel.
«IlonydeHne KoanepBaToBy»
25-26 3aver Buvinycknuk na yenyonennom ypoeme
Hayuumca:
COMOCTABIIATh TEKCT IMOJIYYEHHOTO
OMOJIOTHYECKOTO Marepuaia c
peIoKEHHBIM (hOpMaTOM
27-28 Pasnen 3. Yuenue | IIpeomem u 3aoauu yumonozuu. Memoovl usyuenus Buvinycknuk na yenyonennom ypoeme
0 KJIeTKe KlemKu: CBETOBass M  DJEKTPOHHAs  MUKPOCKOIUS; Hayuumca:
Tema 3.1. Beeenue B OMOXMMHUYECKHE M UMMYHOJIOTHYECKHe MeTonbl. J[Ba Tuma IJIAHUPOBaTh paboTy, OTOMpaTh U
LHTO.IOTHIO KJIETOYHOM OpTraHU3AINH: MPOKAPUOTUUYECKUE u peoOpazoBLIBATh HEOOXOTUMYIO
SYKapUOTHYECKHE KIIETKU nH(popManuo, MIPOBOJINTH
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29-30

31-32

33-34

Tema 3.2.
XumMnueckas
OpraHu3auus ;KUBOI0
BelllecTBA

Dnemenmuslit cocmae Hcu6020 eeuiecmea oOuocgepbol.
Heopzanuueckue monexyisl Hcugo2o euiecmed.
PacripocTpaHeHHOCTh AJIEMEHTOB, UX BKJIAJ B 00pa3oBaHUE
KUBOM MaTepuu U OOBEKTOB HEXHBOW  IPUPOJIBI.
Maxkpo3JeMeHTbl,  MHKPORJIEMEHTBI, WX  BKJIaa B
o0Opa3oBaHHe HEOPraHMYECKHX U OPraHUYECKUX MOJEKYI
)KMBOTO BelecTBa. Boja, XHMHYECKHE CBOIiCTBA H
Ouojoruyeckas  poJib:  PACTBOPUTENh  THIPO(UIBLHBIX
MOJIEKYII, cpena POTEKAHUS OMOXHMHYECKUX
MpeBpalleHUi, pojb BOABl B KOMIApTMEHTAIM3ALUH U
MEXMOJICKYJIIPHBIX ~ B3aUMOJICUCTBUSIX, TEILIOPETYIISIIHSL.
Conu HeopraHMYECKUX KHUCIIOT, WX BKJIaJ B oOecreueHue
MIPOIIECCOB KU3ZHEACSITEIIbHOCTU u TOJITICPKAHKE
roMeocraza. Poib KaTMOHOB M aHHOHOB B OOECIEUEHUU
MPOIIECCOB JKU3HEACATENbHOCTU. OCMOC M OCMOTHYECKOE
JaBJICHUE; OCMOTHYECKOE MOCTYIUICHUE MOJIEKYT B KJIETKY.
BydepHbie cCCTeMBI KJICTKU B OpraHu3Ma.

OKCIIEPUMEHTHI,  HWHTEPIPETHPOBATH
pe3yabTaThl, JelaTh BBIBOJIBI  HA
OCHOBE TIOJTyYEHHBIX PE3yJIbTATOB;
—BBISIBIISITH U 00OCHOBBIBATh
CYIIECTBEHHBIE OCOOCHHOCTH pPa3HBIX
YPOBHEW OpraHU3aliH KU3HH;
—yCTaHABIMBATh CBSI3b CTPOCHUSA U
(GYHKIMA OCHOBHBIX OHOJIOTHYECKUX
MaKpPOMOJIEKYJI, HX

poab B IpolEeccax  KIETOYHOTO
MeTaboIr3Ma

Boinycknuk na yenyoneHHOM ypoeHe

noayuum 603MOIHCHOCH b
Hayuumoca:

OOBSACHATP  PUCYHKH U CXEMBI,
IIPEICTABIICHHBIE B yueOHUKE,

CaMOCTOSITEJIbHO COCTaBJISITh CXEMBbI
IPOLIECCOB, IPOTEKAIOIUX B KIETKE U
JIOKQJIN30BaTh OT/AEJbHBIE 3Talbl B
pa3IMYHBIX KJIETOYHBIX CTPYKTYpaX,

WIITIOCTPUPOBATh OTBET
IPOCTEHIIMMH CXEMaMU U PUCYHKAMH
KJIETOYHBIX CTPYKTYp, paboTath ¢
MHUKpPOCKOIIOM W HM3rOTaBIUBaTh
IpocTenIne rpernaparsl JUIs
MUKPOCKOIIMYECKOT0 MCCIEN0BaHUS

Opzanuueckue monekynvl. Yzneeo0vl. YTIEBOAbl B KU3HU
pacTeHuil, JKMBOTHBIX, TpPHOOB M MHKPOOPTaHU3MOB.
CtpyKTypHO — (GyHKIIMOHATBHBIE 0COOEHHOCTH
OpraHu3ali MOHO — M jaucaxapujoB. CTpoeHue u
Ouosoruyeckasi pojib OMONOJIUMEPOB — MOTHCAXAPUIOB.

Opzanuueckue monekyavl. Jlunuowvl. Xupbl — OCHOBHOU
CTPYKTYPHBIM KOMITOHEHT KJIETOYHBIX MEMOpaH W MCTOYHUK

Buinycknuk na yenyonennom ypoene
Hayuumcs:

YCTAHABJIMBATh CBSI3b CTPOCHHUS U
(GYHKIMH OCHOBHBIX OHOJOTMYECKUX
MaKpPOMOJIEKYJT, HX

poab B Ipoleccax  KJIETOYHOTO
MeTaboIn3Ma;
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35-36

sHepruu. OCOOEHHOCTH CTPOEHHUS MPOCTBIX U CIOXKHBIX
JUNHUIOB, JIeKallMe B OCHOBE UX (PYHKIMOHAIbHOM
AKTUBHOCTH Ha YPOBHE KJIETKM U LIEJIOCTHOIO OpraHu3Ma.

37-38

3aueT

39-40

Opranunueckue MOJIEKYJIBI: Oenku CrpykrypHas
OpraHuzarus OENKOoB. CaoiicTBa OEIKOB:
BOJIOPACTBOPHMOCTb, TEPMOJAOUIBHOCTD, MOBEPXHOCTHBIH
3apsn u IpyTHUe; JeHaTypalus, peHarypauus;
OMOJIOTMYECKUH  CMBICTI M MPAaKTUYECKOE 3HAUYCHHE.
OyHKIMH OEIKOBBIX MOJIEKYII. buonoruueckue
KaTaJlu3aTophl, Kiaccudukaius, cBoiicTBa. Ponb OenkoB B
00ecreueHrr MPOIECCOB KU3HEEATEIbHOCTH.

41-42

Hykneunoseie KHWCIIOTBI. JHK — MOJIEKYJIbI
HaCJEACTBEHHOCTH; HCTOPHUS W3y4YECHUS. YpoBHU
CTPYKTYPHOM OpraHH3alliu; CTPYKTypa MOJIMHYKICOTHUIHBIX
1enei, NpUHIUI KOMIUIEMEHTapHOCTH, TipaBuia Yapradda.
HBoitnas cnupaib (Yorcon u Kpuk); Ouonornyeckas poib
JIHK. I'enetnueckuii koj, cBoiicTBa kojaa. Penymiukanus
JHK, mepemaua HacneACTBeHHON  WHGOpMAIMU U3
MOKOJICHUS B TOKOJICHHE.

43-44

[lepenaua HacneacTBeHHOM uHGOpManUKd U3  sjApa B
nuToruiasMy: Tpanckpunuusa. PHK, ctpykrypa u ¢yHkumu.
WNupopmaniionHsle, TpaHCIOPTHbIE, puUOOCOMaNbHBIE U
perynsitopasie PHK.

45-46

Onpenenenue HYKJIEOTUAHBIX nocJe0BaTeIbHOCTEN
(cexkBeHUpPOBaHNE) TEHOMOB PACTEHHI M )XKMBOTHBIX. [ €eHOM
yenoBeka. ['eHeTndeckass MHKEHEpHsl; TeHOAHNArHoCTUKA U
reHoTepanus 3a00JIeBaHN YeTOBEKa U )KUBOTHBIX.

47-48

Makpospru. Buramunsl.

JlabopaTopnasi paGora Ne2.

depMeHTaTUBHOE paclleljieHue MepoKcHIa BOJIOpoAa B
TKaHSIX OpraHu3Ma.

JlabGoparopHnas pabora Ne3.

— pemaTh 3aJa4d Ha ONpEIeIICHUE
MOCIIEIOBATEIbHOCTH  HYKJICOTHIIOB
JHK u nPHK (MPHK), antukononos
TPHK, OCJIEN0BATEILHOCTU
AMUHOKHUCIIOT B MOJeKyle Oelka,
OpPUMEHSISI  3HaHMST O  peakuusax
MaTPUYHOTO CHUHTE3a, TCHETUYECKOM
KOJe, PUHIINTIE
KOMILIEMEHTAPHOCTH;

—7enaTh BBIBOABI 00 HM3MEHEHHSX,
KOTOpBIE IIPOM30MAYT B IpoLeccax
MaTpUYHOTO  CHHTE€3a B  CilydYae
U3MEHEHUS MOCJIeI0BATEIILHOCTH
HykieotuioB JJHK

Buvinycknuk na yenyonennom ypoeme
nonyyum 603MOMHCHOCHb
Hayuumoca:
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Onpe;[eneHHe KpaxMaJia B paCTUTCIIbHBIX TKAHAX.

49-50 IIpakTuyeckas padora Nel.
Pewenue 3amau
51-52 3auer
53-54 Tema 3.3. Ctpoenne u | IIpokapuorsl. Crpoenue OaKTepHaIbHBIX KJIIETOK Buvinycknuk na yenyonennom ypoemue
GyHKIHT pasnuuHblX  TuUnoB.  CucremMarMka M OTJENbHBIE Hayyumcsa:
NMPOKAPUOTHYECKOI | IPEICTABUTENH: IMAaHOOAKTEPHH, OAKTEPUH, U MUKOILIa3MBbl. BBISABIISIT CYILIECTBEHHBIE MPHU3HAKH
KJIETKHU ®dopma U pazMepbl IPOKapUOTHUYECKUX KieTok. CTpoeHue CTPOCHUSI U  JKU3HENEATEIbHOCTH
OUTOIUIa3Mbl  OAaKTepUANbHOW  KIETKH;  JIOKaJIH3alus KJICTKH, OCHOBHBIC TIOJIOKCHHS
(epMEeHTHBIX CHUCTEM M oOpraHusanuss Metaboiusma y KJIETOYHOW TEOpUH;
MIPOKAPHOT. ['eneTnueckuit amnmapar OakTepuit; Oco0EHHOCTH OCHOBHBIX IPOIECCOB
OCOOCHHOCTH peanu3ali HacleICTBEHHOW HH(MOpMAaLUU. KU3HEJEATeIbHOCTH OPTaHu3
OcCoOEeHHOCTH KHU3HENEATSIBHOCTH OaKTepuid: aBTOTPO(HBIC Paznuuath pasnuuHble TUNBI U BUAbBI
u TerepoTpodHble OaKkTepuu; a’poOHBIE W aHA3POOHBIC KJICTOK.
MUKPOOPTaHU3MBI. Crniopoobpa3zoBanue u ero Buinycknuk na yenyonennom ypoeme
Ouosoruueckoe 3HaueHue. PasMHOXKeHHe, MOJI0BOH MpoLiecc nojayuum 603MOMHCHOCH b
y Oakrepuii; pekoMOMHaMu. MecTo U poJib MPOKAPHOT B Hayuumoca:
OHoIeHO3aX. OOBSCHATh  PUCYHKH U CXEMBI,
55-56 Tema 3.4. [uronnazma  sykapuoTHyYecKOW  KIeTku. OpraHousl MPEJCTABICHHBIE B y4ueOHHUKE.
CTpyKTypHO- LUTOIUIa3Mbl, UX CTPYKTypa U (yHkimuu. Cxema CTpOeHHUs CaMocCTOATENbHO COCTaBIATh CXEMBI
(pyHKUOHMOHAIBLHAS kieTku. CpaBHHTENBHAs XapaKTEPHCTHKA KIIETOK Pa3HBIX IIPOIIECCOB, IPOTEKAIOIINX B KIETKE H
OopraHM3anus KJIeTOK | [[apCTB  KUBOW  MpHpoJbl.  MHoOroobpasue  KIETOK. «TPUBS3BIBATH OT/EbHbBIE UX 3Talbl K
3YKapHOT Knerounas o6onouka. CrpoeHne u (QyHKIUM MeMOpaHbI. Pa3JIMYHBIM KJIETOYHBIM CTPYKTYpPaM,

MemOpaHHBIi TPUHIMI OPTaHU3aIUM KJIETOK, CTPOCHHE
OMOJI0rN4YeCcKOn MeMOpaHbl, Moponoruueckue u
(GyHKIIMOHATBHBIE OCOOEHHOCTH MeMOpaH  Pa3IMYHBIX
KJIETOYHBIX CTPYKTYp. Tpancnopt BemecTtB. Kierounsie
cteHku. [ mukokanuke. B3aumocBsizu crpoeHre u (QyHKIIUU
yacted W opraHouaoB kietkd. Kommiekc [onbmxu,
MHUTOXOHJPHUH, IUIACTUIBL, JIN30COMBI, IHAOIUIA3MATUYECKAS
CETh, BaKyOJsipHas CUCTEMa, ONIOPHO-JIBUTATEIbHAS CUCTEMA
KIJIETKU, pUOOCOMBI, KIIETOYHBIC BKIItoueHus1). CriennaabHbIe
OpraHou]ibl KJIETKH. BKIIOYEeHMs, 3HAYEHHWE W pOJib B

WJLTIOCTPUPOBATH OTBET
IPOCTEHIIMMU CXEMaMU M PUCYHKAMHU
KJIETOYHBIX CTPYKTYp, paboTarh cC
MHUKPOCKOIIOM u U3TOTOBJISATh
npocTeimune Ipernaparbl JUIS
MHUKPOCKOIIMYECKOTO HCCIIEI0BaHNUS
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MeTabonu3Me KkineTok. Kietounoe siipo — HeHTp ynpaBiIeHHs
KHU3HEJIESTEIbHOCTIO KIIETKU.

57-58 CTpyKTypsl  KIETOYHOTO  sapa: sjepHas  000JI0uKa,
XpoMaTHH (T€TEPOXPOMATUH M JYXPOMATHH), SIPBIIIKO.
Kapuonnazma; XMMHYECKM COCTaB M 3HA4YEHUE IS
KU3ZHEIEATEIIbHOCTU anpa. Huddepenunanpuas
aKTUBHOCTb I'eHOB. XpoMocoMbl. CTpyKTypa XpoMOCOM B
pa3iIinyHbIe NEPUOBI )KU3HEHHOTO IIUKJIA KJIETKH; KapUOTHII,
MOHSATHE O TOMOJIOTHYHBIX XpoMocomax. JIUIUIOuaHbIN U
rarmionIHbI Habopbl XpomocoM. KiieTouHble TEXHOIOTHH.
CTBOJIOBBIE KJIETKM M TEPCIEKTUBBI UX TMPUMEHCHHS B
OMOJIOTHHM U MEIMIINHE.

59-60 JlabopaTopHasi padora Ne4.
CtpoeHue pacTUTEIbHOM UM JKUBOTHOM KJIETKH TOJ
MHUKPOCKOIIOM.
JlabopaTopHasi padora NeS.
Habmroienue 3a ABMKEHHEM LIUTOIUIA3Mbl B PACTUTENIBHBIX
KJIETKaX.

61-62 Tema 3. 5. O0men OOMeH BelecTB M IPEBpALICHUE HSHEPTUM B KIETKE — Buinycknuk na yznyonennom ypoeue

BellleCTB B KJIeTKe. | OCHOBA BCEX MIPOSIBIICHU I KU3HECSATEIbHOCTH Hayuumca:
Metadou3zm Karanutudeckuit xapaktep peakuuii oOOMeHa BEIEeCTB. 000CHOBHIBATh B3aUMOCBSI3b

KomnaprMmeHnTanuzamuss  mpoiueccoB — meradoinm3ma U IUIACTUYECKOTO W DHEPreTUYECKOTro
JOKanmu3anys crnenu@uyeckux (pepMeHTOB B MEMOpPaHHBIX O0OMEHOB;
OTPENIETICHHBIX KJIETOUYHBIX CTPYKTYp. ABTOTpOQHBIE U -CpaBHUBATh MIPOLIECCHI
rerepoTpodHbIe OpTaHU3MBI. [Inactuueckuii u IUIACTUYECKOTO W 3HEPIeTUYECKOTrO
SHEPreTHYECKUi OOMEH. 00OMEHOB, MPOUCXOIANIMX B KIIETKaxX

63-64 Peanuzanus HacJIeJICTBEHHOM nH(pOpMAIIUH. JKUBBIX OPTaHU3MOB;
buonoruueckuii cuHTEe3 OENKOB U APYrUX OPraHUYECKHX —OTpeAeATh KOJMYECTBO XPOMOCOM B
MOJIEKYJI B KJeTKe. TpaHCKpUMNLMs; €€ CYIIHOCTh U KJIETKAaX PAaCTEHHUH OCHOBHBIX OT/IEJIOB
MexanusM. [Iponeccunr u — PHK; Guonorudeckuii cMpica u Ha pa3HBIX JTanax JKU3HEHHOTO
3HaueHue. TpaHCISIus; €€ CYIIHOCTh U MEXaHU3M LIUKJIA;

65-66 ®dortocunte3. XemocuHTe3. CBeToBas (paza U 0COOCHHOCTH Buvinycknuk na yenyonennom ypoeme

OopraHn3alv THJIAKOWJOB I'paH, SHCPIrETUICCKASA NCHHOCTD.

nojayuum 603MONICHOCHD
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TemuoBas dasza (oTocHHTE3a; MPOIECcCHl TEMHOBOH (hasbl; Hayuumopca:
MCIOJIb30BaHUE YHEPTHH. BbIsBISITE  OCOOEHHOCTH  OCHOBHBIX
67-68 Ouneprerndyeckuii oOmeH. Crtpykrypa u ¢yakiun ATO. IIPOLIECCOB JKU3ZHEJEATENIbHOCTH
Oransl 3HepreTuyeckoro ooMena. IlororoBUTeNbHbIHN 1Al OpPraHU3MOB, CYIIHOCTh IPOLIECCOB
Ponb m3ocom. HenonmHoe (OeCKUCIOPOIHOE) pacIIeIICHHE. oOMeHa BEIECTB, pellaTh 3aJadd I0
[lonHoe wu KuUcCIOpoAHOE okucienue. Jlokanuzanus MOJIEKYJIIPHOI Ouoaorun u
MPOILIECCOB B MUTOXOHJpUsX. CoIpsiKeHUE paclleryieHus OMOXUMUH
[JIFOKO3bI B KJIETKE C pacnajgom U cuHTe3oM ATO.
69-70 [IpuHIMTIBI  HEPBHOM U DHJAOKPUHHON peryJsinuu
MIPOIIECCOB MPEBPAIICHUS BEIIECTB U SHEPTUU B KIICTKE.
71-72 IIpakTuyeckas padora Ne2.
Pemenwue 3amau: bruocunTe3 Oenka, SHEPreTHIeCKuii 0OMEH,
dhoTocuHTE3
73-74 Tema 3.6. JKuzHeHHbI1 LUK KIeTOK. KJeTkn B MHOTIOKJIETOYHOM Buinycknuk na y2nyonennom ypoeme
/Ku3HeHHBIN MK | opraHu3me. Pa3MHOXeHue KIeTOK. MUTOTHYECKUH IUKII: Hayuumcs:
KJIETOK uHTepdaza - MepHoj MOJITOTOBKUA KICTKH K JCIICHHIO,

penymmukanus JJHK; mutos, ¢a3zpl MUTOTHYECKOTO AETICHUS
U [peoOpa3oBaHHE XPOMOCOM B  HUX. MexaHU3M
00pa30BaHMs BEpETEHA JIENEHUS U PACXOXKACHUS JOYEPHHUX
xpomMocoM B aHadasze. buosornueckuil CMbICI MHUTO3A.
buonorunueckoe 3HaueHue MUTO3a (Oecroyioe pa3MHOKEHHE,
POCT, BOCIIOJIHCHHEC KICTOYHBIX IMOTCPHL B (1)I/I3I/IOJ'IOFI/I‘-ICCKI/IX
u HaTOJIOTUYECKUX mporeccax). ITonsarue 0
nupdepeHIMPOBKE KIETOK MHOTOKJIETOYHOTO OpraHu3Ma.
Tkanu opraHusmMa ¢ pa3HOW CKOPOCTBIO KIJIETOYHOI'O
OOHOBJIEHHS: OOHOBIISIOIINECS, PACTYIIME M CTaOWUJIbHBIE.
[lonatue o pereHepauuu. HapyiieHuss HMHTEHCHBHOCTHU
KJIETOYHOTO DPAa3MHOXKEHUS M 3a00JeBaHUS YelloBeKa U
KHUBOTHBIX: TpO(pUYECKHUE S3BbI, JOOPOKAUYECTBEHHbIE U
3JI0Kau€CTBEHHBIE OITyXO0JIN

Yuawueca 00J12ICHBL
3HAmMv/NOHUMAMb

CyImHOCTB OIII0J0TBOPEHMS,
OHTOI'€HE3a, CYIIHOCTh 3aKOHOB
3apOJIBIILIEBOTO CXOACTBA.

Yuawueca oonscnot ymems
OOBsCHATH mpolecc Meilo3a u apyrue
3Tanbl 00pa30BaHUs MOJIOBBIX KJIETOK,
UCIIONB3YSl CXEMbl M PHUCYHKH U3
yueOHUKa. XapaxkTepu3oBarb
CYIIHOCTh O€CloJoro M TOJOBOTO
Pa3MHOXKEHHUS

OOBACHATH  BAMSHHE  AJKOTOJI,
HUKOTHMHA, HApKOTUYECKUX BEIIECTB
Ha Pa3BUTHUE 3apOJplllIa U COCTOSTHUE
busznyeckux U QU3NOIOTUYECKUX
IIPOLIECCOB B OPraHU3Me Y€JI0BEKa.

26




OOBACHATH MpoIecC Me03a U Ipyrue

75-76 Tema 3.7. Bupycel — BHYTpUKIIETOUHBIE MAPa3UThl HA F€HETUYECKOM
Hexnerounbie opmbl | ypoBHE. 3a00JeBaHUs KUBOTHBIX U pacTeHHU. BupycHbie
KM3HU. Bupycsl n 3abosneBaHus yenoBeka: rpumni, renatut, CIIN/. OTkpbiTue
O0akTepuodaru BUPYCOB, MEXaHU3M B3aUMOJCHCTBUA BHpyCa U KIETKH,
MH(EKITUOHHBII poIiecc. BeprukanbHbiit u
TOPU3OHTANIBHBIA THII TIepeaayn BUpPYcoB. bakrepuodaru.
XapakTepucTuka, npouIaKTUKa BUPYCHBIX 3a00JI€BaHUMN
77-78 Tema 3. 8. Kinerounas | Kiietounas Tteopusi cTpoeHuss OpraHu3mMoB. (OCHOBHbBIC
Teopus I10JIOXKEHHUS KJIIETOUYHOM TEOpHUH.
Hctopusi pa3BuTHS KIETOYHOM Teopuu; paboTel M.
Ineitnena, T. I[lIBanna, P. Bpoyna, P. BupxoBa u np.
yueHblX. COBpEMEHHOE COCTOSIHHE KIJIETOYHOW TEOpUHu
CTPOEHMSI OpPTraHU3MOB. 3HAUEHHUE KJIETOYHOM TEOPHM JUIs
pa3BUTHS OMOJIOTHH.
79-80 Paznean 4. ®opMbI OECTIONIOTO Pa3MHOXKEHUSI. BUOTOrHYecKuii CMBICT U Buvinycknuk na yenyonennom ypoeme
Pa3mHokenne HBOJIIOLMOHHOE  3HAa4YeHHE  OEcroyioro  pa3MHOKEHHMS. Hayuumcsa:
OPraHU3MOB Murotndyeckoe — JeleHue  KIETOK  OJHOKJIETOYHBIX; OOBSCHSTH CYIIHOCTb
Tema 4.1. Becnosioe | cmopooOpazoBaHKe, I[OYKOBAaHHUE Yy OJHOKJIETOYHBIX U OILIOIOTBOPEHUS, OHTOTEHE3A,
pa3sMHOKeHUe MHOTOKJIETOYHBIX OpPraHU3MOB; BEreTaTuBHOE CYILIHOCTbH 3aKOHOB 3apO/IbIILIEBOTO
pacreHuii u pa3MHOXKEHHE. CXOZCTBA.
“KMBOTHBIX Buinycknuk na yenyonennom ypoeme
81-82 Tema 4.2. Ilos10oBOE [TonoBoe pa3mHOXKEHME KUBOTHBIX. I[lomoBas cucrema, noayyum 803MOICHOCHLD
Pa3MHOKeHHe OpraHbl OJIOBOI'O Pa3MHOKEHUSI MIIEKOTTUTAIOIIUX. Hayuumoyca:
83-84 [TonoBoe pazMHOkeHHUE )KUBOTHBIX. [[0JI0BOE pa3zMHOXKEHUE OO0BSCHATH TpollecC Meio3a U Ipyrue

pactenuii. ['amerorenes. Ilepuonbl 0Opa3oBaHUs TMOJOBBIX
KJIETOK: pa3MHOKeHue U pocT. [lepuon cozpeBanus (Meiios).
[Tpodasza | u mporiecchl B HEM MPOUCXOAAIINE: KOHBIOTAIINS,
KpoccUHTOBep. MexaHu3M, Te€HEeTHYEeCKUEe MOCIEACTBUS U
OMOJIOrMYeCKHl CMBICIT KpoccuHroBepa. buonoruueckoe
3HauUeHHE U OWOJOTHMYecKHii cmbIcn Meio3a. Ilepuon
(hopMHUPOBaHHUS TTOJIOBBIX KJIETOK; CYITHOCTh U OCOOCHHOCTH
tedeHnsi. (OCOOEHHOCTH cliepMaToreHe3a U OBOTEHe3a.

9Tanbl 00pa3o0BaHUs TOJIOBBIX KIIETOK,
UCTIONB3YSl CXEMbl M PUCYHKH U3
yueOHUKa. XapakTepu3oBarhb
CYIIHOCTb OECIOJOro U IOJIOBOTO
pa3MHOXEHHUsS, OOBSCHITh BIHSHUE
QJIKOTOJIsl, HUKOTHHA, HAapKOTHYECKUX
BEIIECTB Ha pa3BUTHE 3apOJbIla H
COCTOSIHUE buznyeckux "
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Pas3BuTHE MONOBBIX KJIETOK Y BBICHIMX PACTECHUMN.

(U3UOTIOTHUECKUX  TPOLECCOB B

85-86 HapyxHoe u BHyTpeHHee omiogoTBopenue. [laprenorenes. OpraHM3Me  4eJoBeKa, OOBICHATh
OBOJIIOIIMOHHOE ~ 3HA4YEHHME  II0JIOBOIO  Pa3MHOMKEHUS. nporecc pPENpOAYKIIUU KUBBIX
OceMeHeHHe U OIUIOJOTBOpeHHE. MOHO — M MOJUCHIEPMUS; OpraHUu3MOB
Ouosiornyeckoe 3HavyeHue. J[BOIHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX PACTEHUM.
87-88 Pemenne 3amaq
89-90 Paznea 5. Tunsl SULEKIETOK; MOJIIPHOCTD, PACHPENECICHNAE KEITKAa U Buvinycknuk na yenyonennom ypoeme
NuauBuayanbHoe reHEeTHYeCKuX JerepmMuHanT. (OOpa3oBanue OIacTyisl, Hayuumca:
pa3BuTHE OPraHu3MOB | racTpynsl. llepBuuHBI  OpraHoreHe3 u  JaJbHeWIIas pas3innyaTth u XapaKTepu30BaTh
Tema 5.1. nuddepeHIMPOBKa TKaHEH, opraHoB u cucteM. OO00J0UKH pa3MYHbBIE TEPHOJBI OHTOrEHE3a U
IMOpHOHAIbHOE sillla; aKTHBaUUs OIUIOJOTBOPEHHBIX SAWUIIEKIETOK K yKa3bIBaTh (haKTOPHI, HEOIATOMPHUITHO
pa3BuTHE *KUBOTHBIX | pa3BUTHIO. OCHOBHbIE  3aKOHOMEPHOCTH  JIpOOJIEHHS; BIMSIOUIME Ha KaXAbld M3 3TaloB
oOpa3oBaHHe OAHOCIOWHOTO 3apoibllia — OIACTYJIbL pa3BUTHSL.
lacrpymnsmus; 3aKOHOMEPHOCTH o0pa3oBaHUs Buinycknuk na yenyonennom ypoeme
JBYXCIIOMHOTO 3apoJblllla — TracTpyJbl. 3apOJblllIEBbIe nonyyum 603MOMHCHOCH b
JUCTKH M WX AanpHermas auddepenunposka. Perymsmms Hayuumoca:
SMOPUOHAIIBEHOTO pa3BUTHS; JeTepMUHALUSA u OOBSCHATH TMPOIECC PA3BUTHUS KHUBBIX
SMOpHOHAJIbHAS UHAYKIINS OpraHU3MOB Kak pe3ynbTar
91-92 Ponb HepBHOW M DHIOKPHUHHON cHUCTEM B oOecredeHur MOCTEIIEHHOM peanusauuu
SMOpPHUOHAILHOTO  pPa3BUTHUS  OpPraHU3MOB. YIIpaBlIEHUE HaCJIEICTBEHHOW MH(OpMaLIUH.
Pa3MHOXKEHHEM DPACTEHUH M JKUBOTHBIX. VICKycCTBEHHOE
OCEMCHEHHE, OCeMeHeHHe INVItro, mepecaaka 3apoOJIbIIICH.
KiionupoBanue pacreHuid W KUBOTHBIX; HEPCHEKTUBBI
CO3/1aHUS TKaHEW U OPraHOB YEJIOBEKa
93-94 Tema 5.2. Henpsimoe wu HenmpsMoe pasButue. CTapeHME M CMEPTB;
IMocTaMOpUOHATBHOE | OHOJIOTHS MPOAOKUTEIBHOCTH KU3HU
Pa3BUTHE (KUBOTHBIX | 3aKOHOMEPHOCTH MOCTIMOPHOHAIBHOTO pa3BUTHS. [lomHbIH
Y HenoJIHbIM MeTaMop(do3. buonoruueckuii cMbICI pa3BUTHSA
¢ meramopdozom. Ctaauu mocTIMOPUOHATIBHOTO Pa3BUTHUS
(Sino, nuuMHKa, KyKOJKa, uMmaro). JlopempoayKTHBHBIH,
pPENpOYKTUBHBIN U MOCTPENPOAYKTHUBHBIN NEPHUOIBI.
95-96 Tema 5.3. Outorenes | JIBoiiHOE OIUIOJIOTBOPEHHE. OMOpHOHATHHBIN )44
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BbICIIHX paCTeHI/Iﬁ

nocTAMOpHOHANIBHBIE TEepPHUOAbl. buojornueckoe 3HaueHHE
JBOMHOTO OIJIONOTBOpEHMs. JleneHue 3uroTsl, 00pa3oBaHue
TKaHell u opraHoB 3aponsima. IIpopactanue cemsH,
muddepeHIMpoBKa OpPraHOB M TKaHed, (OpMHpPOBaHUE
no0eroBoii M KOpPHEBOH cucreM. Perymsamus pa3BuTHA
pacTeHuii; GUTOropMoHbI.

97-98 Tema 5.4. O0mme CxoncTBO 3apojplllicii W AMOpUOHANBHAS JUBEPTEHITUS
3aKOHOMEPHOCTH MpU3HAKOB. DMOpHOHaNbHAs U3MeHYHBOCTh. 3akoH K. bapa.
OHTOreHe3a buorenernueckuit 3axkon (D. T'ekkens u K. Mioimep).
Pa6oter A. H. CeepuoBa (M3MEHUHMBOCTH BCEX CTaauid
OHTOTr€HE3a; KOHCEPBATUBHOCTh PAHHUX CTAJIMN OHTOTEHE3a;
BO3HUKHOBEHHE HM3MEHEHHI Kak MpeoOpa3oBaHUN CTaauit
pPa3BHUTHS U TIOJHOE BHINA/ICHUE TIPEIKOBBIX IIPU3HAKOB).
99-100 Tema 5.5. Pazeutne | Ponb akTopoB okpyxaromieit cpeapl B IMOPHOHATBEHOM U Buvinycknuk na yenyonennom ypoeme
OpraHusMa u MOCTAMOPHUOHAIBHOM Pa3BUTHH opraHuszMa. Kpuruueckue Hayyumcs:
OKPY:KaIOIlasi cpeia | MEPUOAbl  Pa3BUTUSA.  BHyTpHUKIETOUYHas,  KJIETOYHas, BBISIBIISIT pOIb (dakTopoB
TKaHeBas W OpraHHas pereHepanus. BiusHue u3MeHEHHI OKpYyKarolen Cpelbl B
romMeocrasa oOpraHuM3Ma MaTepud U IUIoAa B pe3yJbTare AMOPHUOHATEHOM "
BO3JICHCTBUS TOKCHYCCKUX BENIECTB (Ta0a4HOTO JIbIMA, MOCTAIMOPHUOHATEHOM pa3BUTHN
aJIKOTOJIsl, HAPKOTHKOB U JIp.) HA XOA AMOPHUOHAIBHOTO U OpraHu3Ma, KPUTUYECKUE TEePUOJIbI
MOCTIMOPHOHAIBHOTO TEPHOJIOB Pa3BUTHS (BPOKICHHBIC pa3BHUTHSA
YpPOJICTBA).
101-102 Pereneparusi. DBOMIONUS CIIOCOOHOCTH K pEreHEpaluu y Buvinycknuk na yenyonennom ypoeme
MMO3BOHOYHBIX JKUBOTHBIX. BHYTpPHKJICTOYHAS, KJICTOYHAS, Hayuumca:
TKaHeBasi U OpraHHasi pereHeparusi. OOBSCHSATH MEXaHU3MBI TIEpeIauu
103-104 Pa3znen 6. OcHOBBI Ucropus pa3BUTHS T€HETUKH MIPU3HAKOB M CBOMCTB U3 MOKOJICHUS B

T€HEeTHKH U CeJIEKIHH
Tema 6.1. UcTopus
NpeACTABJICHUN 0
HACJEACTBEHHOCTH U

OcHoBHbIE TIOHATHUSI TeHETHKU. [IpeacTaBieHuss OpeBHUX O
POACTBE U XapakTepe Mepeadyn MPU3HAKOB U3 MOKOJEHUS B
IOKOJICHUE. B3risiibl CpeTHEBEKOBBIX YUEHBIX HA IIPOLIECCHI
HACJIEIOBaHUsI MpU3HAKoB. [Ipu3Hakum W CBOMCTBA: TEHBI,

TIOKOJICHHUE, a TAK)KE BOSHUKHOBEHUE Y
HOTOMKOB OTJIMYHUH OT POAUTEIBCKHUX
dopm.

Boinycknuk na yenyonennom yposme

H3MEHYUBOCTH aJulebHbIE TeHbl. ['OMO3UTOTHBIE M TE€TEPO3UTOTHBIE nonyyum 603MOICHOCH b
opranu3Mmbl. ['eHOTHUTI 1 ()eHOTUT OpraHu3Ma; TeHO(DOHT. Hayuumoca:
COCTAaBJISITh npocreiime
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POJOCTIOBHBIE U PEIIaTh T€HETUYECKUE
3amaun. IloHumar, HeOOXOIUMOCTH
pPa3BUTHUSL TEOPETUUECKOU T'€HETUKHU U

PaKTUIECKOH CEJIEKIIUU ISt
MOBBIIICHUS s (heKTUBHOCTH
CEIIbCKOX O35 HCTBEHHOTO

IPOM3BOJICTBA u CHYDKCHHUS

ce0eCcTOMMOCTH ITPpOU3BOJICTBA

105-106

107-108

109-110

111-112

113-114

Tema 6.2. OcHOBHBIE
3aKOHOMEPHOCTH
HACJeACTBEHHOCTH

MonekyinsspHas CTpykTypa reHa. ['€Hbl CTpPYKTypHBIE U
PETyJIATOPHBIE. XpoMOCOMHass UM HEXPOMOCOMHas
HAaCJIEACTBEHHOCTh. 1I0NBMKHBIE I€HETUYECKHUE SJIEMEHTHI.
Perynsanus skcrpeccun reHOB Ha YPOBHE TPaHCKPHIILIHU,
npoueccunra M - PHK u Tpancisiiuu. CBsizb MeXAy TeHaMu
U IpU3HAKaMU

3aKOHOMEPHOCTH HACJIEIOBAaHUS IIPU3HAKOB, BBISBICHHbIE
I Mengenem. ['ubpuponoruyeckuii MeToj U3ydeHUs
HACJIEICTBEHHOCTH. Monorubpuanoe CKpEILMBAHHUE.
IlepBei 3akoH I'. Mengens — 3aKOH JOMHHUPOBAHMS.
Bropoit 3akon I'. Mennenst — 3akoH pacuieruieHus. 3aKoH
YUCTOTBI TaMeT M €ro LUTOJOrMYeckoe OOOCHOBaHHE.
JurubpuHoe U TMONUTUOPUIHOE  CKpELIMBAaHUE; TPETH
3aKkoH ['. MeHsienst — 3aKOH He3aBUCMMOTO KOMOMHHUPOBaHUS

XpOMOCOMHaH TeOpUsaA  HACICACTBCHHOCTH. prrIHLI
CICIVICHUS T'CHOB. CHCHJ’IGHHOG HACJICJOBAHUC IIPU3HAKOB.
3akon T. MopraHa. ITonHOE M HEMOJIHOE CIETIICHHE I'CHOB;
pacCTodHruEC MCXKAY I€HaMH, pPACIOJOXKCHHBIMU B OJTHOM
XPOMOCOMC, TCHCTUUCCKHUEC KAPTHI XPOMOCOM.

HacnenoBanume  HmpU3HAKOB, CLEIUICHHBIX C  IIOJIOM
I'eneTnyeckoe ompeneneHue I0ja; TOMOTaMETHBIM U
reTeporamMeTHeli Moj. ['eHeTnyeckas CTpyKTypa MOJOBBIX
XpPOMOCOM.

T'eHoTnn Kak 1[eloCTHAs CHUCTEMA. B3auMoaencTBue
aJUIETbHBIX (JOMUHUPOBAHME, HEMOJHOE JTOMUHUPOBAHUE,

Boinycknuk na yenyonennom ypoeme
Hayuumca:

OnpenensTe CyIIHOCTh TPOILIECCOB
HACJIEJICTBEHHOCTH, CYIIIHOCTh
3aKOHOB TIOMYJISIIMOHHONW TE€HETHKH,
3aKOHOMEPHOCTEMN HACJIeTOBaHUS
NPU3HAKOB, CYIIHOCTh MpaBWI |
MPUHIIUIIOB T€HETUKU

Buvinycknuk na yenyonennom ypoeme

nonyyum 603MOHCHOCHLD
Hayuumoca:

pemarhb FeHEeTHYECKHE 3aJ1a4u,
COCTaBJISITh  POJIOCIIOBHBIE, CTPOUTH
BapHaIOHHBIE KpUBBIE Ha
pacTUTEILHOM u JKNBOTHOM
MaTepuaine, OOBSICHATH  BIUSHUE
MyTareHOB Ha JKWBBIE OPTaHU3MBI,
BO3MOKHEIE MPUYUHBI
HAaCJIEACTBCHHBIX 3a00JIEBaHHUIA,

TE€HHBIX, XPOMOCOMHBIX M T€HOMHBIX
MyTalui; OOBSICHATH  MEXaHU3MBbI
nepesayud MPU3HAKOB M CBOWCTB U3
MOKOJICHHS B IIOKOJICHHE, a TaKke
BO3HHUKHOBEHHE OTJINYHUH oT
poauTenbckux GOpM Yy TOTOMKOB;
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115-116

117-118

KOJIOMHMHUPOBAHUE u CBEPXIOMUHUPOBAHUE) u
HeaJJIeNbHbIX (KOMILIEMEHTAPHOCTb, SMUCTa3 U NOJUMEPHUS)
FEHOB B  ompeAeneHud  npu3HakoB.  [Lieiorpornus.
DKCIIPECCUBHOCTh U IEHETPAHTHOCTH I'€HA.

IIpakTnyeckas padora Ne3.
Pemenne  reHeruueckux  3amady U
POJOCIOBHBIX.

COCTaBJICHUEC

3auer

119-120

121-122

123-124

Tema 6.3. OcHOBHBIE
3aKOHOMEPHOCTH
U3MEHUYUBOCTH

OcHoBHBIE  (OPMBI ~ M3MEHYMBOCTU. | eHOTHIHMUECKas
U3MEHUMBOCTb Myranuu. ['€eHHblE, XPOMOCOMHBIE U
reHoMHble MyTauuu. CBOWCTBa MyTallUii; cOMaTHYECKUE U
reHepaTUBHble ~ MyTrauuu.  HeilTpanpHble  MyTaluu.
[lonyneranbHble W JieTanbHble MyTauuu. IlpuuuHbel u
yacToTa MyTalUil; MyTareHHble  (akTopbl. YPOBHHU
BO3HHUKHOBEHHUS Pa3IMYHbIX KOMOMHALIMI I'€HOB U UX POJIb B
CO3JIaHMM TE€HETHUYECKOro pa3HooOpasus B Ipelenax BUAa
(KpOoCCUHIOBEp, HE3aBUCUMOE PACXOXACHUE TOMOJIOTUYHBIX
XpOMOCOM B IIEPBBIE U JIOYEPHUE XPOMOCOMBI BO BTOPOE
JENCHUSIX ~ Meio3a, OIUIOJIOTBOPEHHE).  DBOJIOIMOHHOE
3HayeHHe KOMOMHATHBHOW N3MEHYHUBOCTH.

3akon z2omonocuueckux pa00é 6 HACIEOCMEEHHOU
usmenuueocmu H. H. Baeunoea. DBONIOLMOHHASA pOJIb
MyTalui; 3HA4€HWE MYTAlUW Il MPAKTHKU CEIbCKOIO
X03sICTBA U OMOTEXHOJIOTHH.

Denomunuyeckas UIMEHUUEOCHD.

Ponp ycnoBuil BHENIHENW cpelpl B pa3BUTHM U NPOSIBICHUN
NpU3HAakKoB U cBoicTB.  CBoiicTBa  Moau(UKaLIMiA:
ONPEAEIEHHOCTh  YCIOBUSMU CpEAbl, HAIPaBIEHHOCTb,
IpYNIOBOM XapakTep, HeHacieayeMocTb. Hopma peakuuu;
3aBUCHUMOCTb OT T€HOTHIA. Y IPABJIEHUE TOMUHUPOBAHUEM.
JlaGoparopHass padora Ne6.

CratucTuyeckue  3aKOHOMEPHOCTH  MOJIU(PHUKAIIMOHHON
M3MEHYMBOCTH;, BapHallMOHHBIM psAJ W  BapHalMOHHAas

BBIABIIATH HGOGXO,Z[I/IMOCTB Pa3sBUTHA
TeOpeTquCKOﬁ I'C€HCTHUKU nu

MPAKTUICCKON CEJICKIINH VTS
MTOBBIIICHUS s dexTuBHOCTH
CEJIbCKOXO03CTBEHHOTO

IIPOM3BOJICTBA u CHIDKCHHSI

ce0eCTOMMOCTH MPOJOBOJIbCTBUSI.
Buinycknuk na yenyonennom ypoene

Hayuumcs:

peuaTrb I'CHECTUYCCKUC 3aJa4u,
COCTaBJIAATb POJOCIOBHBIC, CTPOUTH
BapUAllMOHHLIC KpPHUBBIC Ha
PaCTUTCIIBHOM n KHUBOTHOM
MaTCpHUaJIC; BBISBJIAATH CYHIHOCTDb

MPOIIECCOB M3MEHYMBOCTH, CYITHOCTh
3aKOHOMEPHOCTEH U3MEHUHUBOCTH.
Buvinycknuk na yenyonennom ypoeme
nonyyum 803MOMCHOCHLb
Hayuumovca:

Ctpouth BapHallIOHHBIE KpUBbIE Ha
pacTUTENBLHOM u KUBOTHOM
MaTepuae

OOBACHATH BIMSHUE MYTareHOB Ha
JKUBBIC  OPraHU3MBI,  BO3MOXKHBIC
IIPUYKHBI HACJIEICTBEHHBIX
3a00JIeBaHUN, T€HHBIX, XPOMOCOMHBIX
Y TCHOMHBIX MYTallUM.
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125-126

KpHUBast

3auer

127-128

129-130

Tema 6.4. I'eneTnka
yeJI0BeKa

Meroabl U3yueHHUs HACJIEICTBEHHOCTH 4YeJOBEKa. XapakTep
HACJIEIOBaHMs TMPU3HAKOB Yy UeJoBeKa. | eHeTuueckoe
KOHCYJIbTHPOBAHHUE.

IpakTnyeckas padora Ned
Pemenue 3agau

131-132

133-134

135

Tema 6.5. Cenexkuus
“KMBOTHBIX, pACTEHHUIl
U MHUKPOOPTraHU3MOB

Cenexkumsi  pacTeHUM W KUBOTHBIX. Cenexuus
MUKPOOPraHu3mMoB.  buorexHonoruss ©  reHeTHYECKas
uHxeHepus. LIeHTppl TPOUCXOXKAEHUS  MHOTr000pasus
KYJbTYPHBIX pPacTe€HUl. MeToabl CEIeKUHH pPACTEHUH U
JKUBOTHBIX: OTOOp W TuOpuau3amnus; (opmbel oTOOpa
(MHMBUTyaTIbHBIN u MacCOBBIN). Otnanennas
rubpuansanys; sBjIeHHE Trerepo3uca. VICKycCTBEHHBIN
MyTareHe3. TpaHCT€HHbIE pacTeHUs; TeHHas M KJIETOYHas
WHXEHEpUs B )KUBOTHOBO/JICTBE.

JIOCTHKEHHMsI M OCHOBHBIE HAIIPaBJIEHUS COBPEMEHHOMU

CEJIeKIUH. 3HayeHue CeNIeKIUU Ui Pa3BUTHSA
CEJIbCKOXO3SICTBEHHOTO  IPOM3BOJCTBA,  MEIAUIIMHCKOM,
MHUKPOOHOIOIHYECKON U IPYTUX oTpacien
MIPOMBIIIJIEHHOCTH.

IIpakTnyeckas padora NeS.
CpaBHI/ITCJ'IBHI)II\/JI aHaJIM3 TIOpOoJ JOMAallHHUX JKHWBOTHBIX,
COPTOB KYJIbTYPHBIX PACTEHUH U UX TUKHUX IPEIKOB.

136

O06o001maouuii ypoxk —
1 yac

O06001enre moIy4eHHbIX 3HaHuM 3a Kype 10 kimacca
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TemaTuyeckoe niIaHupoBaHue no Kypey «buosorus» (yriy0JeHHbIH YPOBEHb)
11 kaace — 136 yacoB (4 yaca B HeeJI10)

Ne m\nm HaumeHoBanue Tema ypoka KoJu-Bo Ilnanupyemblie pe3yJibTaThl
pasaejaa qacoB
1 2 3 4 S
1-2 Paszgea 7. Pazeumue oOuonocuu 6 000apeUHOBCKUIL 2 Bvinycknuk  na  yenyonenHnHom  ypoeHe
IBOJIIOLIHOHHOE nepuoo. HAyYumcsa: BBIABISITh OCHOBHBIE IMOJOKEHUS
yuyeHuHe Paoomwvr K. Jlunnea no cucmemamuke TEOpUU 3BOJIIOLMHU, TEOPUU AHTPOIOTEHE3a,
Tema 7.1. PazButue | pacmenuii u #cugomHuix. YYEHUU O MYTSAX U HAIPaABICHUIX 3BOJIIOLINY;
npejacraBJjieHuii 00 | [ocroncTBO B HayKe MpencTaBIeHUH 00 B CYIIHOCTH, TMPOUCXOXKJCHHUS  KU3HH,
IBOJTIOIUY KUBOI «U3HAYAIbHOU [EIeCO00Pa3HOCTH» u MPOUCXOXKACHUS YEJIOBEKa; HCIIOJIb30BaTh
NPUPOABI HEU3MEHHOCTH KMBOU MPUPOIBI. COBPEMEHHYIO OMOJIOTrMYECKYIO
[IpuHuune! JINHHEEBCKON CUCTEMATUKH. TEPMUHOJIOTUIO W CHUMBOJIMKY; IIOHUMATh
CYIIHOCTh OWOJIOTHYECKUX TIPOILIECCOB U
SIBJICHUM: JIEACTBUE HUCKYCCTBEHHOTO,
3-4 Pazeumue mpancgopmusma 2 JIBMAKYIIETO M CTAOMIM3MPYIOIIEro 0T00pa;
Tpyuet XK. Kiosse 1 XK. 1e Cent — Hepa. reorpaduyeckoe u JKOJIOTHYECKOE
Jeonwyuonnaa meopusa K. b. /lamapka. BH1000pa30BaHue;
JIBrokyipe cuiibl 3BOJOIMH 110 Jlamapky Bvinycknux  na - yenyonennom - yposue
ROIYYUM 803MOHCHOCHIL HAYUUMBCA:
Ha OCHOBE 3HAHMS ABMKYIIUX CHJI 3BOJIOLINH,
WX OWOJIOTUYECKOW CYIIHOCTH OOBSICHATH
NPUYMHBl  BO3HUKHOBEHHUS  MHOT000pasus
BHJIOB  JKMBBIX  OpPraHU3MOB H  HX
MPHUCTIOCOOTICHHOCTh K YCIIOBUSAM
5-6 OpomonuonHas Teopus XK. b. Jlamapka 2 OKpY’KatoLeH CpesbL;
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Hepeble PyccKue 360,il0UUOHUCHLbL

7-8

3auer

9-10

11-12

13-14

15-16

Tema 7. 2. lapBuHu3m

Ilpeonocvinku  603nukno6enus yyenua 4.
Hapeuna.

VYuenue Y. JlapBuHa 00 HCKYCCTBEHHOM
or6ope.JlocTrkeHust B 00JacTH €CTECTBEHHBIX
HayK, DKCIIeIMIMOHHBIN MaTepuan Y. JlapBuHa.

Yuenue 4. /lapeuna o ecmecmeennom omoope
Buna — snemenTtapHas 3BOJNIONMOHHAS €IUHULIA.
Bceobmiass mnauBuayanbHas HM3MEHUYUBOCTh U
M30BITOYHAST YUCIIEHHOCTh TMOTOMCTBAa. bopnbda
3a CyIIECTBOBAaHUE U €CTECTBEHHBIH 0TOOD

JlabopaTopnasi padora Nel.

H3meHunBOCTH

JlabopaTopHasi padora Ne2.

Bun u ero kpurepuu

IIpakTnueckas padora Nel.

Pe3ynbTathl HCKYCCTBEHHOrO 0TOOpa Ha cOpTax
KYJIBTYPHBIX PACTCHHM.

3auer

17-18

Tema 7.3.
Cunrernueckast
TeopHsi IBOJIIOLMH.
MuxposBoJonus

I'enemuxa u 2601104UOHKAA MeOpUA.
I'enernueckne mpoueccsl B MOMYJIALUAX.
[lonymAnus — 5>JI€MEHTapHas HBOJIIOLUOHHAS
enununa. I'enoponn nomynsuuil. Uneanbueie u
peasibHble  momyisuM  (3akoH  Xapaum  —
BaiinGepra).

OBOJIIOLIMOHHAsE ~ posib  MyTauuid.  Peseps
HACJIEICTBEHHOW N3MEHUMBOCTH B ITONYJISAIUAX.

Buvinycknuk  Ha  y2nyOneHHom — ypogHe
Hayuumcsa: TTIOHUMAaTb OCHOBHBIE ITOJIOKECHMUS
CHUHTETHUYECKON TEOpPHH DSBOJIOLUU, TEOPHH
aHTPONOreHe3a, YYEHMH O TMyTsIX u
HarnpaBieHusax sosronuu; H.M. Basunosa o
[IEHTpaX MHOT000paszus M MPOMCXONKIAECHUS
KYIbTYPHBIX  pacTEHHWIl;  CyIIHOCTH U
IIPOUCXOXKACHNUS KHU3HH, IPOUCXOKIACHHUS
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19-20

Dopmul ecmecmeenHozo omoéopa.
[IpucnocoOaeHHOCT,  OpraHU3MOB K  Cpele

YeJIOBEKAa. COBPEMEHHYIO OHOJIOTHYECKYIO
TEPMHUHOJIOTHI0O U CHMBOJHUKY; CYIIHOCTh

oOuTaHus KaK pe3ynbTaT NEeNCTBUA OMOJOTMYECKHX TMPOILECCOB W SIBJICHUIA:
€CTECTBEHHOr0 0TOOpa NEHCTBHE MCKYCCTBEHHOT'O, MABIXKYIIETO H
21-22 Hnouesuoyanvnasn U3MEHYUUBOCHIb u CTaOUITU3UPYIOIIETO 0TOOpa; TeorpaduIecKoe
pasnoobpazue copmoe KyibmypHuIX pacmeHuil U DKOJIOTHYECKOE BUJI000pa30BaHUE;
U HOPOO OOMAUIHUX HCUBOMHDBIX. BIIUSTHUE DJIEMEHTAPHBIX (DaKTOPOB IBOJTFOIHH
23-24 Mukposeonoyus. Coepemennvie Ha TeHOopOHI momyniauuu; (GopmMupoBaHUE
npeocmaenenus o euooodpazoéanuu (C.C. IPUCTIOCOOJICHHOCTHU K CPeJie OOUTAHUS.
Yemeepuxos, U.U. IlImanveaysen). Buinycknuk  na  yenyonennom  ypoeme
[Iytu u CKOPOCTh BUI000pa30BaHUs. ROYUUM 803MOHCHOCHIL HAYUUMBCA:
I'eorpaguueckoe " 9KOJIOTHYECKOE Ha OCHOBC 3HaHM: ABMIKYIIHUX CUJI SBOJIIOLINH,
BHUJI000pa3oBaHue UX OHOJIOTUYECKOW CYIIHOCTU OOBSICHATH
25-26 Deonouyuonnasn ponb Mooupuxkayuii: MPUYMHBI  BO3HUKHOBEHHMSI MHOT00Opa3us
¢dbusnonoruyeckue agantauuu Temmbl HBOTIOLNN BHAZIOB KHABBIX OpraHn3MoB 12 ux
27-28 JlaGopaTopnas pa6ora Ne 3 MPUCIIOCOOICHHOCTD K YCJIOBUSIM
[Tpucnoco0aeHHOCTh OPraHU3MOB K Cpefie OKPYKaroLed Cpelbl; MCIOJIb30BaTh TEKCT
oOHTaHUA yueOHMKa W  y4eOHBIX TocoOWit IS
29-30 COCTaBJICHUSI TaOJUIl, OTPAKAIOIIUX ATAIbI
pa3BUTUSL KU3HU Ha 3eMJjie, CTAHOBJICHUS
YeJIOBEKA; UCTIOIb30BaTh TEKCT YUeOHUKA ISt
Sager paboThI ¢ HATYPATBHBIMH 00bEKTAMH
JlaBatb apryMEHTUPOBAHHYIO KPUTHKY
pacusma M «COIMAIbHOTO TAPBUHU3Ma»
31-32 Tema 7.4. OcHoBHbIe | IT1agHbie nymu u Hanpaenenus Boinycknuxk  na  yenyonemnom  ypoeme
3aKOHOMEPHOCTH 9607110UUOHHO20 npoyecca bBuonozuueckuii Hayyumca:  BBISABIATH — MPHUCIOCOOICHHUS
IBOJIIOIUU. npozpecc u  ouonozuueckuit pezpecc (A. H. OpraHU3MOB K cpesie oOouTaHus, apoMop(o3bI
Maxkpo3BoJtonus Cesepuoeg). 11yt noctrkeHUs: OMOJIOTHIECKOTO U UWOMOQJaNTallM; TOHUMAaTh  BIUSHUE
mporpecca. AJIEMEHTapHBIX  (PAKTOPOB  IBOJIIOIMK  HA
33-34 Apozenes. Cywnocme apomopguvix reHodhoHa  momymsuuu;  (GopMHupoBaHHE

UBMEHEHUW U UX ponb 6  I6ONIOYUU.
BO3HUKHOBEHHE KPYIHBIX CHCTEMAaTHYECKUX
TPYIII )KUBBIX OPTAaHU3MOB — MAKPOIBOJIIOLIHS.

MIPUCTIOCOOJICHHOCTH K Cpejie OOUTaHMS.
Boinycknuk  nHa  yenyonemnom  yposHe
ROYUUM 803MOHCHOCHLL HAYUUMBCA:
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35-36

37-38

39-40

41-42

Annozenes. Kamaczenes. Ilpozpeccuenoe
npucnocoonenue K OnpeoeeHHbIM YCl106UAM
Cyuiecmeosanusi.

OcHogéHble  3aKOHOMeEpHOCMU  I60JIOUUU.
JluBepreHIus, KOHBEPreHLMs, MapajlIeIn3M.
[IpaBuna 3BOJIIOIMU TPy OPraHU3MOB.

Pezynomamut 36010uyuu Muoroobpasue BUJIOB,
OpraHuyeckasi 1enecoo0pa3HOCTh, MOCTENECHHOE
YCII0)KHEHHE OpraHHU3aIl|H.

3auer

43-44

45-46

Pa3nen 8. PazBurune
OpPraHUYecKoro Mupa
Tema 8.1. OcHOBHBIE

lleprl IBOJIOIINUN
PACTUTEJIBHOTO H
KUBOTHOI'0 MHpa

Pazeumue ncusnu na 3emne 6 apxeicKylo u
npomepo3oicKue pbol.

Pazeumue scuznu na 3emne 6 naneo3ouckyro
Ipy.

[lepBbie cnenpl xu3Hu Ha 3emuie. [losiBneHue
BCEX COBPEMEHHBIX THUIOB OeCrOo3BOHOYHBIX
KHUBOTHBIX.  OOmas  XapakTepucTuka |
CUCTEMAaTUKa BBIMEPIIUX U  COBPEMEHHBIX
O€CIO3BOHOYHBIX;  OCHOBHBIE  HAaIlpPaBJICHUS
IBOJIIOLIMH 0eCro3BOHOUYHBIX KUBOTHBIX.
ITepBrie xopmoBbie. HampaBiieHUS 3BOJIOIUHA
HU3MIMX XOpJIoBbIX. OOmas XxapakTepuCTHKa
OecuepenHbIX U 000JOYHUKOB. Pa3ButHe
BOJHBIX PACTCHHM.

Opomtonusi  pacreHuil. IlosBneHue mepBbIX
COCYIUCTBIX pacTeHHH: NAallIOPOTHHKH,
CEMEHHbIE NanOpPOTHHUKH, rOJIOCEMEHHBIE
pacteHus.  BO3HMKHOBEHHE  ITO3BOHOYHBIX:
pBIOBI,  3€MHOBOJHBIE,  IMPECMBIKAIOIIHECS.
['maBHBIE HaIpaBJICHUS 9BOJIIOLIMU
MMO3BOHOYHBIX: XapaKTepUCTHKAa aHAMHUH U
aMHHOT.

Pazeumue xncusznu na 3emne 6 Me3030ﬁc1<ym

UCTIOJIb30BaTh TEKCT Y4eOHHMKA U y4eOHBIX
mocooun IUIA COCTAaBJIEHUSA Ta0JIMII,
OTPKAIOMIMX JTambl Pa3BUTUS JKU3HU Ha
3emuie, CTAHOBIICHHS YEJIOBEKA; NCIIOJIb30BaTh
TEKCT  y4yeOHuka  Juii  paboThI c
HaTypaJbHBIMH 00BEKTaMH.
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47-48

49-50

51-52

Ipy. [losiBnenue u pacnpocTpaHeHHE
IOKPBITOCEMEHHBIX ~ pacTeHU.  DBOJIOLUA
HAa3eMHBIX [103BOHOYHBIX: BO3HMKHOBEHHE NTHUI]
u MJIEKOITMTAIOLIHX. CpaBHuTENbHAS
XapaKTepUCTHKA BBIMEPIIMX U COBPEMEHHBIX
Ha3eMHbIX [O3BOHOYHBIX. BeIMUpaHue IpeBHUX
IOJIOCEMEHHBIX PACTEHUHN U NPECMBIKAIOIINXCS.

Pazeumue syncusnu na 3emne ¢ KQuHO30UCKYIO
3py. bypHOe pa3BuUTHE LBETKOBBIX PAaCTEHUMN.
MHuorooOpa3ue  HacekoMbiX. IlapannenbHas
JBOJIIOLIHS. Passutue IJIalleHTapHBIX
MJICKONUTAIOIINX, IOSBICHHE  XMIUHBIX U
npuMaroB. IlosBneHne nepBeIX NMpeAcTaBUTENEH
cemeiictBa Jlromu. YeTBepTUUHBIA TEPUOA:
JBOJIIOLIUS MJIEKOITUTAOIIHX. Pa3Butue
[IPUMATOB; HANpaBJICHUS HBOJIIOLIMM 4YEJIOBEKa.
OOmre mpeaKyu YenoBeKa W 4elI0BeKOOOpa3HBIX
00e3bsH.

Deonwoyusn
O0p2aHU3MO8

OmMOEbHBIX spynn HCUBBIX

3auer

53-54

55-56

Tema
IIpoucxoxnenue
YyeJI0BeKa

8.2

Cucmemamuueckoe nonodxcenue euoa Homo
sapiens e cucmeme HcueoOmMHO20 mMupa.
Cmaouu 360nw0yuu uenosexa. llpuzHaku u
CBOICTBA YeJIOBEKA, ITO3BOJISIOMNE OTHECTH €TI0
K pa3MyHbIM CHUCTEMATHYECKUM  TIpYIIaM
1apcTBa JKHBOTHBIX. [IpsimoxoxaeHue.
AHaTOMHMUYECKHE TMPEANOCHUIKA K TPYAOBOH
NEeITeIbHOCTH W JalIbHEWIel  coluaabHOU
DBOJIIOLUU.

JpeBHEWIIMI  4YeJNOBEK, JPEBHHUI  YEJIOBEK,
TIepPBbIE COBPEMEHHBIE 01

Cesoilicmea uenoeexa Kak ouonozuueckozo

Boinycknuxk  na  yenyonemnom  ypoene
Hayuumca:  1aBaTb  apTyMEHTHPOBaHHYIO
KpUTHUKY  pacusMa | «COLIMAJIBHOTO
JAPBUHHU3MAaY OLICHUBATH poJIb
OMOJIOTUYECKUX OTKPBITUH U COBPEMEHHBIX
HCCIENOBAHUM B DPa3BUTUM HAayKu U B
IIPaKTUYECKON JESTEIBHOCTH JOJIEH;
OILICHUBATh POJIb OMOJIOTUU B (HOPMUPOBAHHUU
COBPEMEHHON HAyYHOU KapTUHBI MUPA,
-IPOTHO3UPOBATh  MEPCHEKTHUBBI  Pa3BUTHUS
ouosiorun
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57-58

59-60

61-62

éuoa. llomynsanMoHHas  CTPyKTypa  BHA
Homosapiens. YenoBeyeckue pacsl,
pacooOpa3oBaHue, EIUHCTBO IPOUCXOXKICHHS
pac.

Ceoiicmea uenoeéeka Kak OuOCOUUATIbHOZO
cywecmea. /leudrcywiue cunvl aHmponozenesd.
®. Durenbc 0 poad Tpyda B Ipoliecce
MpeBpalieHuss 00e3bsiHbl B YelloBeKa. PazpuTue
YJIEHOPA3AEIbHOU peuu, CO3HaHUA u
OOIIIECTBEHHBIX OTHOIICHUNM B CTAaHOBIICHHH
yejoBeka. B3amMOOTHOIIEHHE CONMMAIBHOTO |
OMOJIOTUYECKOTO B JBOJIOIMU  YEJOBEKa.
AHTHHAay4YHas CYIIHOCTb «COLMAJIBHOI'O
JapBUHM3Ma» W pacu3Mma. Begymas poib
3aKOHOB OOIIECTBEHHON >KHU3HU B COLIMATILHOM
MIPOTPECCEe YETOBEUCCTRA.

buonozuueckue  ceoiicmea - uenogeuecKozo
obuwecmea

3auer

63-64

Pa3znen 9.
B3aumooTHoOIIeHHE
OPraHu3Ma M cpe/bl.
OCHOBBI PK0JIOTHH
Tema 9.1. IlonsiTHeE 0
ouocdepe

buocghepa — dicuean obonouka naanemoi.
Crpykrypa 6uochepsr: nurocdepa, ruapocdepa,
atMocdepa. Kommnonents! Ouocdepsl: xuBoe
BEIIECTBO, BHUJIOBOW COCTaB, pa3HOOOpazwe u
BKJag B Ouomaccy. buokocHoe U KocHOe
BEIIECTBO

Buinycknuk  na  yenyonennom  ypoeme
Hayuumcs: BBISIBJISITH CYITHOCTH
KpyroBOpoTa BEHIECTB U  IPEBpAIICHUS
SHEPTUM B JKOCHUCTEME U  Oumocdepe,
ABOJIIOIUH OHOChepbl

Bvinycknuk  na  yenybnennom  ypoeme
noayuum 603MOMHCHOCH b HAYUUmMvCa:
O0OBACHATHL  HEOOXOJUMOCTHL  3HAHUI H
YMEHHUsI, TPAKTUYECKH MPUMEHITh CBEICHUS
00 9IKOJOTMYECKHX 3aKOHOMEPHOCTSX B
MPOMBINIJICHHOCTH M CEIbCKOM  XO3SICTBE
JUTS TIPABUJTBHON OpPTaHU3AIMH JIECOBOJICTBA,
pPBIOOBOJICTBA, & TaKXKe JJIs PELISHUS BCETO
KOMIUTEKCA 3a/Jad  OXpaHbl OKpYXKaromen
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cpensl u pPalMOHAIIBHOTO
MPUPOJIOTIOJIb30BAHHS; peuarp 3aJauu
Pa3HOM CJIIOKHOCTH IO 3KOJIOTMH, COCTABIIATh
CXEMbl MMyTeW MepeHoca BEIECTB U YHEPTHUH B
dKocHCcTeMax (Ilenmu THUTaHUsS, IHUIIEBBIC

CeTH);
BBIABIIAATE A0MOTUYECKUE U OHOTHUYECKUE
KOMIIOHEHTHI JKOCHCTEM, B3aUMOCBS3HU

OpraHM3MOB B  3KOCHCTEME, HCTOYHUKU
MYyTarcHoB B OKpYIKaIoIIeH cpene,
AHTPOIIOTCHHBIE W3MEHEHUsI B JKOCHUCTEMax
CBOETro PETHOHa; HCCIIEIOBATh
OMOJOIHYECKHUE CHUCTEMbI HAa OHMOJIOTMYECKHX
MozesX (akBapuyM); aHaJIM3UPOBaTh W
OIICHUBATh  IJIOOAJIbHBIE  AHTPOIIOTCHHBIC
W3MEHEHUuss B  Ouwocdepe; HCIOIB30BATH
npuoOpeTeHHble 3HAHUS W yYMEHHUS B

MPaKTUYECKON JEATEIIbHOCTH u

IMOBCEAHEBHOM KU3HU IS

e O00OCHOBaHUSI U COONIOJICHUS TPaBUI
MOBEJICHUS B OKPYKAIOIIEH cpefe;

e ompeneneHus: COOCTBEHHOW MO3UIUHU IO
OTHOIIICHHIO K DKOJIOTHYECKUM
npobiieMaM, TOBEJACHUIO B MPHUPOJHOMN
cpene.

65-66 Kpyzoeopom eéewiecme 6 npupodoe. 2

67-68 3auer 2

69-70 Tema 9.2. Kusub B | Buozeozpagusn. buozeozpagpuueckue oonacmu. 2

71-72 coodmIecTBaxX Hcmopusa gropmuposanusn coodouiecme rHcugwvix 2
opeanusmos  I'eonornveckas UCTOpHUS
MaTEPUKOB; M30JISIIIUS, KIIMMATHYECKUE YCIOBHSI.

73-74 Ocnosnvle ouomul cyuiu u Mupoeozo oxeana. 2

Boinycknuk  na  yenyoneHHom — ypoeHe
Hayyumcs: NIOHUMATh CYIIHOCTb
KPYyroBOpOTa BEHIECTB W  IPEBpAIICHUS
PHEPruM B  JKOocucTeMe U Owocdepe,
sBoJroIMK  Ouocheprl. [IpUUMHBI  CMEHBI
OMOIICHO30B (dbopmupoBaHUs HOBBIX
COOOIIIECTB.
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75-76

3auer

77-78

79-80

81-82

83-84

85-86

87-88

89-90

91-92

Tema 9.3.
B3aumooTHOLICHHE
OpraHu3Ma M cpeabl

Ecmecmeennvie
OpP2aHU3MO8.

coobuecmea
buoreoieHO35I:
OHOLIEHO3. KommoneHTs! OHMOLIEHO30B:
MIPOTYIIEHTHI, KOHCYMEHTHI, PEIYIICHTEHI.
buonieno3sl: BUA0OBOE pa3sHOOOpas3ue, IOTHOCTh
NOMYyJISAUi, OoMacca.

HCUBBIX
OKOTOII u

Oouwue npeocmasnenusn o hakmopax cpeowt.

Abuomuueckue paxkmoput cpeowvl.

Ponp TemmiepaTyphl, OCBEIIEHHOCTH, BIIAXKHOCTH
U JApyrux (QakToOpoB B IKU3HENEATEIHHOCTH
co00mIeCTB.

B3aumooeiicmeue ¢hpaxmopoe cpeowi, npeoent
6bIHOCIUGOCHIU.
HNuTencuBHOCTD JIEUCTBUSA
OrpaHUYMBaIOLIUN (aKTOp

(hakTopa:

buomuueckue pakmoput cpeowt

Nuterpamus Buaa B 6MOLIEHO3€. DKOJIOTHUECKUE
Humu. llenu m cetn nmuTaHuA. DKOJOTHYECKAst
MUpaMuJIa Yucell, OMOMAaCChl, YHEPTUH.

Cmena oOuouenozos, ¢opmuposanue HOBbIX
coooutecme. IIprnanHbl CMEHBI OMOIICHO30B

Pewienue cumyayuOHHbLX 3a0au

3auer

93-94

95-96

Tema 9.4.
B3anmooTHOIIEHHE
MeK1y OPraHu3MamMu

Ilo3umuenvie OMHOUIEeHUSA CumMOmMo03:
MyTyalu3M, KOMMEHCAIU3M, HaxJIeOHUYECTBO,
KBapTHPAHCTBO.

NININ N

Anmubuomuueckue ommowieHus
Heittpanibapie  oTHOIIEHUS.  XUIIHUYECTBO,
Mapa3uTU3M, KOHKYpEHIUS, COOCTBEHHO
aHTHOMO03 (aHTUOMOTHKH, (PUTOHLUIBI U T. I.).
[TpoucxoxaeHne 1 3BOJIOLMS Mapa3suTU3Ma

Boinycknuxk  na  yenyonemnom  ypoeme
noayuum  603MOMNCHOCHb  HAYYUMbBCA:
BBISIBJISTH TTO3UTUBHBIC OTHOIIICHUSI,
aHTHOWOTHYECKHE OTHOIIEHUS, COCTaBIAThH
MIPOTHO3bI MTOCJIeICTBHI JTAHHBIX
B3aUMOOTHOULIEHUH;  COCTaBISATb  CXEMBI

SBOJIIOLUA MMapa3suTUu3IMa.
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97-98 3auer 2
99-100 Anmponozennvie axkmopol 6030eiicmeue Ha 2 Boinycknuxk  na  yenyonemnom  yposmne
Ouoyenoszwl. Hayyumcsa: OIPENENATh pPOJIb 4YeloBeKa B
101-102 Ponv  uenosexka 6  npupode. Bauanue 2 NpUpoAe; MPOTHO3UPOBATH  MOCJIEICTBUSA
XO03AUCMEEHHOU 0eAmeNIbHOCMU Ye108eKa HA XO35MCTBEHHON JEATEIbHOCTH YEJIOBEKAa Ha
npupooy pPUPO.Y.
103-104 IIpoonemut PAUUOHATILHOZO0 2 Buinycknuk  na  yenybnennom  ypoeme
HpUPOOONONBL30BAHUA,  OXPAHBL  RPUPOOBL. nOyYUmM  B03MOMCHOCHIbL  HAYYUMBCA:
Pasznen 10. Buoc (l) epa 3amura oT 3a1“p$I3HeHI/II7I. BBISABJIATH HpO6JIeMbI panuoOHaJIbHOI'O
105-106 1 YCIOBEK Coxpanenue ImManoHoe U  NAMAMHUKOG 2 NPUPOJOTIOIBL30BAHMS M OXPAHBI IPUPOJIBIL.
Tema 10.1. npupoowl. OGecneuenue MIPUPOTHBIMHU
B3auMoCBsI3hL pecypcamul HacelIeHHUsI MJIaHETHI.
107-108 NPHPO/ALI H 0G1IECTBA. Mepoer  no  oobpazoeanuro  IKOI0OCUUECKUX 2
Buosiorusi oxpanbl | KOMNJIEKCO6. 5
NPUPO/BI 3amoBeHbBIC TEPPUTOPUH HAIICH CTPaHBI
109-110 IKonozuueckoe odpazosanue 2
111-112 IKonozuueckoe oopazosanue 2
113-114 Oxpana npupoosl: OMOJIOTUYECKHIA u 2
COLIMATIbHBIA CMBIC ~ COXPAHEHHSI BHJIOBOTO
pazHO00Opa3usi OMOIIEHO30B.
Kpacnas knura Poccun
115-116 3auer 2
117-118 | Tema 10.2. buonuxka | @opmel  cueoz0 6  npupode U  UX 2 Bvinycknuk  na  yenyonemnom  ypoeme
RPOMbBLULTIEHHbIE AHA02U Hayyumca: COOTHOCUTH (OPMBI KHUBOTO B
119-120 Hcnonvzosanue uenosexom 6 Xo3aUCMEEHHOU 2 NPUPOJIC U UX MPOMBIIIJICHHBIX aHAJIOTH
oesamenbHOCmMuU  HPUHUUNOE  OP2AHU3AUUU
pacmenuii U HeueoMHbIX.
Boinycknuk  nHa  yenyonennom  yposHe
nOYYUmM  BO0IMOMCHOCHIL  HAYYUMBCA:
paboTaTh B paMKax MUKPOIIPOECKTOB
121-122 Paznen 11. O6o0Omenne  Marepuana 1O  ITUTOJIOTHH, 2 Boinycknuk  nHa  yenyonennom  yposHe
O0001eHNE MOJIEKYJISIPHOI OHMOJIOrMH U OMOXUMHH HayyumcA: VCNOJb30BaTh TEKCT y4eOHUKA U
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123-124

125-126

127-128

129-130

131-132

133-134

135-136

MaTepHaJa
yrJIy0JIEHHOr0 Kypca
ouosoruu 10-11 Kjacc

Perrenue 3amau mo 6MOXUMHUHU 2
O0600611eHre MaTepraa Mo OHTOTeHE3Y 2
Penrenue 3a1a4 mo oHTOTEHE3Y 2
O06001enre MaTepuaa 1mo reHeTHKeE. 2
Pemrenue 3aa4 mo reHeTuke 2
Perienue CUTYaIMOHHBIX 3azaq o 2
HBOJIIOIMOHHOMY YYEHUIO M DKOJIOTUU

3auer B popmate EI'D 2

y4eOHBIX MMOCOOMI AJIsi COCTAaBIEHUS TaOIuIl,
cxem; paborats B hopmate EI'D,
BovinyckHuk  Ha  yenyoneHHOM — ypoeHe

noyuum - 603MOMCHOCHbL  HAYYUMbCA:
J1aBaTh apryMEHTHPOBAHHYIO OLICHKY
YKU3HEHHBIM ABJICHUSM, peuiaTth

CUTYalMOHHBIC 3aJa4H.
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