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1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA

B cootBercTtBUM ¢ TpeboBaHMsAMH DenepaibHOr0 TOCYIapCTBEHHOTO 00pa30BaTENbHOTO
CTaHJapTa cpeaHero (MojHOro) oOmiero oOpa3oBaHMs K pe3ylbTaTaM OCBOEHHS OCHOBHOM
oOpa3oBaTenbHON TporpaMMbl K OKOHYaHMiO 11 Kimacca y ywammxcs HEOOXOAUMO
chopMHpOBaTh MHMPOBO33PEHHE, OTBEYAIOLIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKU U
0O0IIECTBEHHOM MPAKTHKH, OOIIEUEIOBEUECKUM IIEHHOCTSIM H HJieajiaM IPa)1aHCKOTo OOIIeCTBa;
OCHOBBI CaMOpa3BUTHs M CAMOBOCIIUTAHMS; HABBIKU COTPYIHUYECTBA CO CBEPCTHUKAMH, 1€TbMU
MJIQJIIIET0 BO3pacTa, B3pOCIABIMU B 00pa3oBaTeNIbHOM, OOIIECTBEHHO II0JIE3HOM, Y4eOHO-
MCCIIEI0BATEIBCKOM, IPOEKTHON U IPYruX BUAAX NeATeNbHOCTH. IIIKOIBHUKM TOJIKHBI OCBOUTH
MEXXIIPEIMETHBIC TIOHATHSA U YHUBEpCAJIbHbIC yueOHbIe IEHCTBUS U HAYYUTHCS MX UCIOIb30BATh
B y4eOHOW M IO3HABATENBbHOM AEATENbHOCTH, a TaKKe yMeTh (OPMHPOBATH U PEAIU30BbIBATH
WH/IMBUyaJIbHBIE 00pa30BaTEeNIbHBIC TPACKTOPHH.

B npeaMeTHO# 00J1acTH HA 6230BOM YPOBHE NMPEANOJIAraercs:

[ ¢hhopMupOBaHUE MPEACTABICHUI O POJIM M MeCTe OMOJIOTHH B COBPEMEHHOW HAYYHON KapTHHE
MUDA;

] moHMMaHue poiau OMoJoruu B (POPMUPOBAHUU KPYro3opa U (YHKIHMOHAIBHOM IPaMOTHOCTH
4eJI0OBEKA IS PELIEHUS IPAKTUYECKUX 3a/1a4;

] oBJlaZileHHME OCHOBOINOJAralolUMU MOHATHAMH U IPEACTaBICHUSIMH O >XMBOW NpUPOJE, €€
YPOBHEBOI OpPraHU3ali{ U 3BOJIIOLUY;

] yBepeHHOE TI0JIb30BaHUE OMOJIOTUUECKOW TEPMUHOJIOTHEN 1 CUMBOJIMKOW;

] oBJIaZieHne cr1ocoOaMu BBISBJICHHS U OLIEHKU aHTPOIOTEHHBIX U3MEHEHUH B IPUPOJIE;

71 ¢opmupoBaHUE yMEHHWI OOBSICHATH PE3YNIbTAaThl OMOJOTHYECKUX SKCIEPUMEHTOB, PEUIaTh
3JIeMEHTapHblE OMOJIOTHUECKHUE 3a/1aUH.

B mnpouecce u3ydyeHHs] Kypca TaKiKe OKHIAeTCSl JOCTHKEHHE CJAeAYIIIHX JHYHOCTHBIX
pe3yJIbTaToOB:

'] ¢opMHupoBaHHE COOCTBEHHON MO3WIIMK IO OTHOIIEHUIO K OMOJOrHyYecKkod uHpopmaiuu,
MI0JIy4a€MOU U3 pa3HbIX HCTOUYHUKOB;

] TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHMUIO, B TOM UHCIIE CaMOOOPa30BaHUIO, Ha MPOTSKEHUU
BCEH JKH3HU;

'] CO3HATEIbHOE OTHOLIEHHE K HEMpEephIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCHEIIHOMN
npodeccHoHaIbHON U 00IIECTBEHHOH 1€ TETbHOCTH.

JlocTuKeHne JIMYHOCTHBIX Pe3y/IbTaTOB OLEHUBAETCS Ha KAUECTBEHHOM ypOBHE (0€3 OTMETOK).
ChopMupoBaHHOCTh MeETaNpeIMETHBIX W TNPEAMETHBIX YMEHHUH OlleHMBaeTcsi B Oayiax Io
pe3ynbTataM TEKYIIero, TEMaTHYeCKOro0 M HTOrOBOI'O KOHTPOJIA, a TaKXKe IO pe3yibTaraM
BBITOJIHEHUS TAOOPAaTOPHBIX U MPAKTHUECKUX PAOOT.

MeTtanpeaMeTHBIMH pe3yJIbTATAMM OCBOEHHSI Kypca OMOJI0THHU SIBJISIIOTCS:

| OBJIAJIEHUE COCTABJIAIOIIMMHU IIPOEKTHOM U UCCIEA0BATENBCKON NEATEIBHOCTH M0 U3YYEHHIO
00X OMOJOTUYECKMX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX KUBOI NPUPOJIE;

] yMEHHME CaMOCTOSTENBHO ONPEAEIATh LEIN U COCTABIISITh IIAHBI,

[ crtocOOHOCTh CaMOCTOSITENILHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH YUEOHYIO
U BHEyUeOHYIO (BKJIIOYas BHEIIKOJbHYIO) IESITEIbHOCTb, BBHIOMPATh YCHEIIHbIE CTPATerMH B
pa3IMYHbIX CUTYaIUsX;

] yMEHHUE OCYIIECTBIATh CaMOCTOATENbHYIO WH(POPMAIIMOHHO-TIO3HABATENbHYIO JEATEIbHOCTD,
BKJIIOYasi YMEHHE OpPUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHMKAX MH(OpPMALUM, KPUTUYECKU
OLIEHUBATh U UHTEPIPETUPOBATH MH(OPMAIIHIO, TOTyYaeMyI0 U3 pPa3IHYHbIX HCTOYHHUKOB.

2. COJEP)KAHUE KYPCA
ba3oBrlil ypoBeHb
10 KJIACC (2 9 B Heaenio, Bcero 68 4.)
BBEJIEHUE (1/1 u)
Mecto kypca «OO01masi OMOJIOTHs» B CHCTEME €CTECTBCHHO-HAYYHBIX TUCIUIUINH, & TAKIKE CPEIH
6I/IOHOFI/ILIGCKI/IX HayK. Heﬂb " 3aJa49u Kypca. 3HaueHue npeamMeTa Jisi MOHUMaHUus CAWHCTBA
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BCETO »MBOTO, B3aMMOCBS3M Bcex uactedd Omochepbr 3emmu. Cuctema >KUBOM TPUPOJIBL.
[{apcTBa *KMBOM IPUPOABL.

I'naBa 1 buoJsiorusi kak Hayka. MeToIbl HAY4YHOT0 MO3HAHUA (44)

CrpykTypa Ouonoruu Kak Hayku. buojormueckue Hayku o (opMmMe M CTPOSHUH OPraHH3MOB.
Cucrematuka. OBOJIOUMOHHOE yueHue. Kraccudukanus OHONOTMYECKHUX HAayK. OTarlbl
pasBuTHs Ouonoruu. CyIHOCTh )KU3HU U CBOMCTBA kHUBOro. OnpeneneHne Xu3HH. X UMHUECKUI
COCTaB W KJIETOYHOE CTPOCHHME OpPraHU3MOB, Hacemsomux 3emiaro. OOMEH BelecTB U
camoperyisinusg B Ouonorndeckux cucremax. CaMOBOCIPOM3BEICHUE; HACIEICTBEHHOCTh M
M3MEHYMBOCTh KaK OCHOBA CYILIECTBOBaHUS KUBOW MaTepuu. Poct u pazsurue. PazapaxxumocTs.
PUTMHYHOCTB ITPOLIECCOB KUZHEACATENBHOCTU. JIMCKPETHOCTD U LIETIOCTHOCTD
Jlemonucmpauyus. buorpaduu u mopTpeTsl (M300paKCHHs) YYCHBIX, BHECIINX BKJIQJ B
CTaHOBJICHUE U pa3BUTHE OMONOTUH Kak Hayku. CBOMCTBA ®UBOTO (aHUMAIH).

Pa3nen 2. Kinerka ( 224)

Ucropust wu3yuenmst kinetku(1/1). Kierounas Tteopwusi. Knerka xak CTpykTypHas H
¢yHKIMOHaNbHAs eAuHULA >kuBoro. Mceropuss wusydenust kieTku. IIpokapumorunueckas u
syKapuoTthueckas kietku. [IpunnunuanbHas cxema crpoeHus kietku. KinerouHnas teopus u ee
OCHOBHBIE ITOJIOKEHMUS.

JdemoncTpauus. I[lpuHuunuanpHble CXEMbl YCTPOMCTBA CBETOBOITO UM 3JEKTPOHHOIO
MHUKpPOCKOIIOB. Mogenn KiIeTku. MukponpenapaTel KJIETOK PaCT€HHWH, JKUBOTHBIX U
OJIHOKJICTOYHBIX TpuOOB. MaTepuanbl, pacckasblBaromue o Ouorpadusx YYEeHbBIX, BHECIIHX
BKJIaJ] B pa3BUTHE KJIETOYHOU TEOPUHU.

Ocnoguvie nouamus. Knerka. Lutonorus. IlpokaproTsl: 6akTepuu U CUHE3EIEHbIE BOJOPOCIH
(unaHoOaxkTepum). DyKapuoTHIECKas KJIETKa; MHOI000pas3He 3yKapuoT; KIETKH OJHOKIETOUYHBIX
¥ MHOTOKJIETOYHBIX Opranu3MoB. OCOOCHHOCTH paCTUTEIbHOM U KUBOTHOM KieTOK. [lonoxxenus
KJIETOYHOU TEOPHH.

Xumuueckuii coctaB kieTku (1/1 u)

DONeMEeHTHBIN COCTaB KJIETKH. PacripocTpaHEHHOCTh 3JIEMEHTOB, UX BKJIaJ B 00pa30BaHUE )KUBOU
MaTepud U OOBEKTOB  HEXHMBOW  NpUpoAbl.  MakposneMeHThl,  MHKPOAJIEMEHTHI,
yIBTPAaMUKPOIIEMEHThI; UX BKJIaJ B 00pa3oBaHHE HEOPraHUYECKUX M OPraHUYECKHX MOJEKYJ
JKUBOT'O BEILECTBA.

Jlemoncmpayun. Cxema (quarpaMMa) pactupeeseHuss XUMUYECKUX 3JIEMEHTOB B HEXKUBOU U
JKUBOU IIPUPOLE.

HEOPTAHUYECKUWE BEHIECTBA KJIETKMU (1/2 4)

Heopranuueckue MosieKyJbl )KHBOTO BELIECTBA: BO/A; XUMUYECKHUE CBOMCTBA U OMOJIOTHYECKast
poiib. Conu HeOpraHUYEeCKUX KUCIIOT, X BKJIAJ B 00ecreuyeHre MPOLEeCcCOB )KU3HEAEITEIbHOCTH
U TOoJIep)KaHUEe ToMmeocTa3a. Poib KaTHOHOB M aHMOHOB B OOECIEYEHUH MPOLECCOB
KU3HEEATENIbHOCTH. OCMOC U OCMOTHYECKOE JaBJIEHHE; OCMOTUYECKOE MOCTYIJIEHUE MOJIEKYJ
B KIIETKY.

OcHoBHble TIOHATHA. CBoMcTBa Bonbl. MuHepaibHbie conu. ['mapodunbHbie U THAPOGOOHBIS
BELIECTBA.

OPTAHUYECKHUE BEILIECTBA. OBIIIAA XAPAKTEPUCTUKA. JIMTTUABI (1/1 q)
Oprannueckre MoseKyabl. HH3KOMONEKYIsSpHbIE W BBICOKOMOJIEKYJISIPHBIE COEAMHEHHS.
Jlununel: ctpoeHue, kaaccu@uKkanus 1 OnooruyecKas pob.

OPI'AHUYECKMUE BEIIECTBA. YI'JIEBOJBI. BEJIKU (1/34)

VYrneBoapl: crpoeHne U Ouosormyeckas posib. MoHocaxapuasl U nonucaxapuibl. benkun —
Ouosornyeckne MOJMMEPBl; UX CTPYKTYpHas opraHu3auusi. DyHKIMHM OETKOBBIX MOJIEKYIL.
benku-depmentsl. CTpykTypbl Oenka: MepBUYHAs, BTOPUYHAS, TPETHYHAs, YETBEPTHYHAS.
Henarypauus u penatypauus OenkoB. JlemoHcTpanms. OObeMHBIE MOAETH CTPYKTYpHOU
OpraHu3ay OMOJIOTUYECKUX MOJIUMEPOB — OEJIKOB.

OcHoBHblE TOHATHA. YTieBoAbl. MoHocaxapuabl, nonucaxapuiel. benku. buonornueckue
nosuMepsl. JleHaTypanus u peHaTypauus OeKoB.

OPITAHUYECKUME BEHIECTBA. HYKJIEMHOBBIE KUCJIOTHI (1/2 u)



JHK — wmonekynbl HacnenctBeHHocTH. Penynnukanua JIHK, nepemaya HacneacTBEeHHOM
uHpOpMaly U3 TIOKOJIIeHUs B mokosieHue. [lepenaua HaciaeacTBeHHON MH(GOpMAIMK U3 Aapa B
uroruiazMy; tpanckpunuusa. PHK: ctpykrypa u ¢pynkuun. MadopmanonHsle, TpaHCIOPTHBIE,
pubocomanbubie PHK.

Hemoncmpayua. O6beMHbIE MOAETN HYKJIENHOBBIX KUCIIOT.

OYKAPUOTHUYECKASA KIIETKA. HUTOIVIASBMA. OPTAHOU/BI (1/3 u)
Oykapuotndeckas kierka. Ilnasmarmueckas wmemOpana u ee ¢yHkuuu. lluromiazma
JYKApHOTHUYECKOW  KieTKW. OpraHouabl IMTOIUIA3MBL, HUX CTPYKTypa U  (YHKIHH.
Knaccugukanus opranonyos. Llurockener. Bxirouenus, ux 3HadeHUe U pojib B MeTaboIu3Me
KJIeTOK. OCOOEHHOCTH CTPOEHMs pacCTUTENbHOW KieTKu. JleMoHcTpauus. Mopenu KIETKH.
CxeMbl CTpOeHUsI OPraHOU0B PACTUTEIBHON U )KUBOTHOW KIIETOK.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
e HalnroneHue KIeTOK pacTeHUM U AKUBOTHBIX 1101 MUKPOCKOIIOM (TOTOBBIE ITpenapaThl)

Ocnosnvle nowamus. Dykapuotudeckas kierka. Ilnasmarmueckas memOpana. OpraHoujsl
uToruia3Mel. HemeMOpanHbie, oqHOMEMOpaHHBIE M TByXMEMOpaHHbBIE OPTaHOH bl BKitoueHusI.

KJIETOYHOE S/1PO. XPOMOCOMBI (1/1 u)

KneTouHoe s1po — LEHTp ynpaBieHUs KUZHEACSITENbHOCTbIO KiIETKU. CTPYKTYpbI KIETOYHOIO
anpa: siaepHas 000J104Ka, XpOMAaTHH (T€TepOXPOMATHH ), AAPBIIIKO. XpoMocoMbl. KapuoTwur.
OcHoBHbIe TOHATHSL. XpoMocombl. KapuoTtun. JIUmionHelil U rarionIHbI HAOOPBI XPOMOCOM.

I[TPOKAPUOTHUYECKAS KIIETKA (1/1 )

[TpokapuoTnueckue kieTku; ¢opma u pasmepbl. CTpoeHHE IHMTOIIA3MBl OaKTepUATLHON
KJIETKH; OpraHu3anus MeTaOonu3Ma Yy TMpokapuoT. ['eHernyeckuil ammapaT OaKTepHid.
CrniopoobpazoBanue. Pasmuoxenne. MecTo u pojiib MPOKapHOT B OMOLIEHO3aX.
Jlabopamopnvie u npakmuueckue pabomaul

e (CpaBHEHME KJIETOK paCTECHUI, )KUBOTHBIX U OAKTEpUH.
OcHoBHnble nouaTud. [Ipokapuorsl, 6akrepun, nuanodakrepuu. Hykneoun. Mypeus.

PEAJIN3ALINS HACJIECTBEHHON MTHOOPMAIIMU B KJIETKE (1/3 u)

I'en, reHeTnyeckuii KOj, CBOMCTBA T'€HETHYECKOTO KOJa. DTambl pealn3allid TeHETUYECKOU
uHpopMallMu B KJIETKe (TpaHCKpunuuss | TpaHcuasuus). Jlemoncrpanms. Tabnuna
reHernuyeckoro kona. Ilpocrpancteennas moaens JIHK. Cxema Guocunresa Genka.

OcHoBuble noHATHA. I'eH, reHetnyeckuil kox. Konon. Tpumner. Antukonos. TpaHckpumnus.
Tpancianus.

HEKJIETOUHA S ®OPMA XUWU3HU: BUPYCBI (1/3 u)

OcoOeHHocTH CTpoeHUs M pa3MHOXKeHUs BHpycoB. JKusHenuwli nukn BUY. Bupychbie
3a0osneBanus U npoduiakTuka ux pacrnpoctpanenus. CIINJL u meps! ero npouiaakTUKH.
Jlemoncmpayusn. Cxema CTpoeHuUs BUpyca.

OcnoBuble noHsATHs. Bupyc. bakrepuodar. Kancun.

I'naBa 3 Opranusm (19/40 u)

OPTAHU3M — EJIMHOE LEJIOE. MHOT'OOBPA3UE OPI'TAHU3MOB (1/1 1)
PasnooOpazue  opraHu3mMoB  (OJHOKJETOYHbIE M MHOTOKJIETOYHBIE  OPraHU3MBbI).
MHOroKIeTOUYHbI OpraHu3M Kak JUCKpeTHas cucrteMa (TkaHu, oprasbl). KonoHuanbHble
OpraHU3MBlI.

Jemoncrpanus. [Ipumepsl 0THOKIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHoBHble nOHATHS. Oprann3m. OJHOKJIETOYHBI OpPraHW3M. MHOTOKJIETOYHBIH OpraHU3M.
OBMEH BEIIECTB U ITPEBPAILIEHUE SHEPTUW. SHEPTETUYECKUI OBMEH (1/3 u)
OOMeH BelecTB U MpeBpallleHHe dHepruu B KieTke. IlnacTuueckuil u sHepreTnyeckuii oOOMeH.
AT® kak yHHMBepcaJbHBIH MCTOUYHHUK OJHEPrMH. MaKpodprudyeckue CBSI3U.  OTarbl
HHEPTreTHUECKOro 0OMeHa, pacIienIeHne TIF0KO3BI.

Memoncmpayua. Cxema oOMeHa BEIIECTB.

OcnoBHble noHATHSA. OOMeH BemiecTB. Metabonusm. DHepreTuueckuit oOMen. ITnmactuueckuit

oomeH. ATO. FJ‘II/IISOJ'II/IS. Knerounoe npixanue.
[TNMTACTUYECKNUY OBMEH. ®OTOCHUHTE3 (1/3 1)



Tunel muraaus. ABToTpodsl u rereporpodbl. DotocunTes. Paspl hoTocurTe3a. OcobeHHOCTH
oOMeHa BEIIEeCTB y PACTCHHIA, )KUBOTHBIX U TPUOOB.
JMemoncTpanusa. Cxema GOoTOCHHTE3A.
OcnoBubIe IOHATHS. ABTOTpO(BL. ['eTeporpodsr. @otocunte3. CBetoBas ¢asza. TemHoBas dasa.
JEJIEHUE KJIETKHU. MUTO3 (1/2 1)
Henenne knetok. Kietkn B MHOTOKJIeTOUHOM opranusme. [loHstue o qudQepeHnnpoBKe KIETOK
MHOT'OKJIETOYHOTO Oopranusma. Murtorudeckuil muki: uarepdasa, pexymukanus JHK; mutos,
(a3pl MUTOTHYECKOTO JEJCHHUS U MPeoOpa3oBaHUs XPOMOCOM; OHOJIOTMYECKHHA CMBICI |
3HaYeHue MurTo3a (Oecronoe pa3MHOKEHHE, pPOCT, BOCIIOJIHEHHE KIETOYHBIX IOTEPh B
(U3UOJIOTMUECKUX U MATOJOTHYECKUX YCIOBHUSAX).
JemoHcTpanysa. @urypsl MUTOTUYECKOTO AEJIEHUS B KJIETKaX KOpEIKa JIyKa 110/l MUKPOCKOIIOM
U Ha CXeMe.
JlabopaTopHble U NpaKkTHYeCKHe PadoThI.

e l3yuenne wmMTO3a B KIJIETKaX KOpeIIKa JyKa (BUPTyaJbHO MW/WIM Ha TOTOBBIX

npenaparax).

OcHoBHbI€ MOHATUSA. JKU3HEHHBIH LUK KJIeTKH. XpoMocoMbl. Kapuotumn. MUTOTHYECKHMH LIUKIT;
MuTO3. bronornueckuii cMeic muto3za. [Ipodasza. Mertadaza. Anadasa. Tenodaza. Perumkarus
(penymnukarus) JJHK.
PA3MHOXEHMUE: BECITIOJIOE U ITOJIOBOE (1/2 u)
CymHocts M (OpMBI Pa3MHOKEHHUsI OpraHu3MoB. becnosoe pasMHOXXEHHE pacTeHHH u
KUBOTHBIX. Buipl Oecronioro pasmMHoxeHusi. Bapuantsl BereraTuBHOro pasmHoskeHus. [lonosoe
pasMHOXKEHUE >KMBOTHBIX M PAaCTEHMI; raMeThl, MOJOBOM mpouecc. buonornueckoe 3HaueHue
110JIOBOTO pa3MHOXkeHUs. JlemoHcTpanusi. CXeMbl, WIITIOCTPUPYIOIINE CIIOCOOBI BEr€TaTUBHOTO
pPasMHOXKEHHUsI PACTEHMH; MUKpOIIpenaparbl —sHLEKIeToK; ¢oTtorpaduu, OTpaxkarolue
pa3zHooOpa3ue NOTOMCTBA Y OAHON Hapbl pOAUTENIEH.
Ocnosnvie nousamusa. Paszmuoxxenue. becnonoe pasmHoxenue. IlonoBoe pa3MHOXEHHE.
Bererarusnoe paszmuoxenue. Jlenenne. CnopooOpazoBanue. Criopa. Perenepanmsi.
OBPA3OBAHUE ITOJIOBBIX KJIETOK. MEMO3 (1/2 u)
Meiio3 n ero ornuuus OT MHUTO3a. buonorumdeckoe 3HaueHue Mmenosa. I'amerorenes. OTarbl
0o0pa3oBaHMs MOJOBBIX KIJIETOK: Pa3MHOXKEHHE, POCT, cO3peBaHuE (Meio3) M (QopMUpoBaHUE
HOJIOBBIX KJIeTOK. OCOOEHHOCTH cliepMaTOreHe3a U OBOreHe3a. 3HaueHHe raMeTOreHesa.
OcHoBHble nioHsATUS. Meiio3. [Nametsl. Ainexnerka. Cnepmaroszoua. Crnepmuii. ['amerorenes.
Cnepmarorenes. OBorenes. Cragus pazMHoxkeHus. Ctanusa pocta. Cragust cozpeBanust. Cragus
¢dbopmupoBanus. PaznenbHomnosnbie opranu3Mel. ['epmadpoauThl.
OIUVIOAOTBOPEHME (1/2 4y) OmionoTBOpeHHE MU €ro CyuHocTh. buosornyeckuil cmbICi
OIUIOIOTBOpEHUsl. BapuaHThl OIUIOAOTBOpEHUs (HApY)KHOE, BHYTPEHHEE, IEepPEKPECTHOE,
CaMOOIIJIOJIOTBOPEHHE, €CTECTBEHHOE U HCKyccTBeHHOE). OCOOEHHOCTH OIUIOAOTBOPEHUS
y pacTeHuil. /[BOMHOE OIJIOTOTBOPEHHUE Y TOKPHITOCEMEHHBIX.
OcHoBHble noHATHS. OIJIOIOTBOPEHHE: HAPY)KHOE, BHYTpeHHee. OcemeHenue. 3urora. /[BoitHoe
OILJIOIOTBOPEHUE.
NHANBUAY AJIBHOE PA3BUTUE OPTAHU3MOB (1/2 1)
OMOpHOHaNbHBIN Tepruosa pa3BuTUsA. OCHOBHBIE 3aKOHOMEPHOCTH JpoOJIeHHs; 00pa3oBaHUE
OJTHOCJIOMHOTO  3apofpliia —  OnacTynbl. [acTpynsmus; 3aKOHOMEPHOCTH OOpa3oBaHMS
JBYXCIIOMHOTO 3apoApllla — racTtpyisl. IlepBuuHBIM oOpraHoreHes u  JalbHEHIIas
muddepeHMpoBKa TKaHeH, OpraHoB M cucTeM. [locToMOpHOHANBHBIN MEepHOJ pa3BUTHSL.
®opMBbl TOCTIMOPHOHAIBHOTO Meproja pa3BuTHs. Henpsimoe pa3BuTHe; MONHBIA U HEMOIHBIN
metamopo3. buonoruueckuii cmbicn pa3BuTHs ¢ mMeramopdosom. Ilpsmoe pazBuTHe.
JemoncTpanus. TaOnuipl, WITIOCTPUPYIOMIUE MPOIECCHl PaHHUX JTAaloB AMOPHOHAIBHOTO
pa3BUTH U MeTaMop(}o3a y WICHHUCTOHOTHX, MO3BOHOYHBIX (KECTKOKPBUIBIX U YeITyeKpbUIbIX,
ampubwmif); cxeMbl MpeoOpa3oBaHUsI OPTaHOB U TKAHEH B MPOIECCE OHTO- U (UIIOTEeHEe3a.
Ocnosnvle nonamusa. OHTOreHe3. Tunsl oHToreHesa. dmopuorenes. Jpobnenue. ["actpynsius.
Heiipyna. PocT: orpaHn4YeHHbI U HEOTPAaHUYCHHBIMN.
OHTOI'EHE3 YEJIOBEKA. PEITPOAYKTUBHOE 310OPOBBE (1/2 u)



OcoOeHHOCTH SMOpPHUOHAILHOTO Pa3BUTHUS YenoBeKka. [Iporecchl, MpOUCXOAsIIMEe HA PAHHUX
sTanax sMOpuoreHesa (dopmupoBaHHe MOpYJIbl U Onactynsl). llpeanmogHbli M MIIOTHBIN
nepuoasl. Poxnenue. IlocToMOpuoOHANBHBIM  MEpHOJ  pPa3BUTHUS:  JOPEHPOAYKTHUBHBIH,
PENPOAYKTUBHBIN MEPUO/bI, CTApEHUE U cMepTh. KpuTtnueckue nepruoasl oHToreHesa. Bnusuue
HUKOTHHA, QJKOTOJsl M HApKOTUKOB HA Pa3BUTHE 3apoOJplllla U PENpPOAYKTHUBHOE 3/10POBBE
YeJI0BEKa.
JemoncTpanusi. Tabnuipl, WUTIOCTPUPYIOIINE MPOIECCHl PAHHUX 3TANOB AMOPHOHAIBLHOTO
pa3BUTHUS YETIOBEKA.
OcHoBHble ToHATHSA. Mopyna. bimactyna. Nactpyna. Helipyna. JlopenpoayKTUBHBIN TEPUOL.
PenponyktuBHbiii niepuo. Ilepuos ctapenus.
I'EHETUKA — HAVKA O 3AKOHOMEPHOCTAX HACIEACTBEHHOCTN U
NU3MEHYMBOCTU. I MEH/IEJIb — OCHOBOIIOJIOXKHUK 'EHETUKU (1/1 1)
Otkpeite I'. MeHnenemM 3aKkOHOMEPHOCTEW HacielOoBaHMs MPU3HAKOB. OCHOBHBIC TMOHSATHUSA
TeHETUKU (TeH, JIOKYC, TOMOJIOTHYHBIE XPOMOCOMBI, FOMO3HMIOTa, TETEPO3UTrOTa, JOMHUHAHT
HOCTb, pEIECCUBHOCTh, TeHOTHN, (eHotun). ['mOpumonornyeckwii MeETOA  HM3YYCHHUS
HacjeAcTBeHHOCTH. [leMoHcTpanmus. PooCiiOBHBIE BBIIAIOMIMXCS MPEACTABUTEICH KYJIbTYPBHI.
XpOMOCOMHBIE AHOMAJIMU YEJIOBEKa U UX (DEHOTUNHYECKUE IPOSBICHUS.
Ocnosuvie nouamusa. HacnencrseHHoctb. U3menunBocth. ['eH. ['enorun. denorun. Aniensb.
JloMuHaHTHBIA mpu3HaK. PerneccuBHBI mpu3Hak. [uOpua. AJNBTEpHATUBHBIA IPHU3HAK.
I'omo3urora. I'ereposurora.
3AKOHOMEPHOCTHU HACJIEAOBAHUMSA. MOHOT'MUBPUIHOE CKPEIIMBAHUE (1/3 4)
Mounorubpuanoe ckpeuiuBanue. JIOMUHaHTHbIE M pEIECCHBHBbIC TMPU3HAKU. AJUIETH U
ajulenbHble  reHbl. ['omo3urorel u  rerepo3urortsl. [lepBblii 3akoH MeHaens — 3aKkoH
eanHoo0Opa3us TUOPUIIOB MEPBOro MOKOJEHUS (IPaBHIO JOMUHUPOBAaHUS). BTopoil 3akoH
Menpens — 3aKOH pacuierieHusl. 3aKoH (TUIoTe3a) YUCTOTHI rameT. L{utomornyeckue OCHOBBI
MOHOTHOPHUIHOTO CKPEIIMBaHUS.
JMemoncTpanusa. CxeMbl CKpelIMBaHUSA, WUIIOCTpUpyromue onbiTel [ Mengens 1o
MOHOTUOPUAHOMY CKPEIIMBAHUIO.
JlabopaTopHble 1 NpakTHYecKue padoThl.

e Pemienue 3a1a4 Ha MOHOTHOPHIHOE CKPELIMBAHNE
OcHoBHbIE MOHATHA. /IOMMHAHTHBIM IpPU3HAK, PELECCUBHBIA NpPU3HAK. AJUIENb, aJUICIbHbIE
reHbl. 3aKOH €IuHOO0Opa3usi TMOpUIOB MEPBOrO MOKOJEHHUS. 3aKOH paclIeIUIeHHs. 3aKOH
YUCTOTHI FaMeT. | OMO3UTOTHBIE U T€TEPO3UTOTHBIE OPTaHU3MBI.
3AKOHOMEPHOCTHU HACJIIEJOBAHUA. JUTUBPUTHOE CKPEILLIMBAHUE (1/3 u)
Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHzaenst — 3aKOH HE3aBHCUMOI'O HaclleJ0BaHUS
IIPU3HAKOB. AHAIM3UPYIOIIEE CKPEIIUBAHMKE.
JemoHcTpanus. Cxembl CKpEIMBAaHMSA, WUIOCTpUpyoomue onbitel [ Menpens mno
JUTHOPUIHOMY CKPEIIMBAHUIO.
JlabopaTopHble U NpaKTHYeCKHe PadoThI.

e Pemenue 3a1a4y Ha TUrHOPUAHOE CKPEIIUBAHUE.
OcHOBHbIE TOHATHS. 3aKOH HE3aBUCHMOIO HACJIEOBaHMs IPU3HAKOB. AHalIM3UpYyIOLIee
ckpemuBanue. Pemrerka [lennera.
XPOMOCOMHAS TEOPUA HACJIEICTBEHHOCTU (1/2 u)
XpOMOCOMHAsl TE€OpHsl HACIEACTBEHHOCTU. 3akoH Moprana. I'pynna cuemienus. [Ipuannsl
HapyIIEHUs CLEIUIEHUS] TEHOB.
JemoncTpamusi. CxeMmbl CKpelMBaHMs, WUIOCTpUpyromue onbeitel 1. Moprana wu
KPOCCHHTOBEp.
JlabopaTopHble U NpaKkTHYecKHe padoThl

e Pemenue 3a1a4 Ha CIEIUICHHOE HACJIEI0BAHNE MPU3HAKOB.
OcHoBHbIE  MOHATUSA. XPOMOCOMHAsl TEOpUs  HACIEACTBEHHOCTH. 3akoH  MopraHsa.
Kpoccunrosep. I'pynna cuerieHus.
COBPEMEHHABGIE ITPEJICTABJIEHUS O 'EHE U TEHOME (1/2 4)



I'enom. I'eHOTMIT Kak cHUCTeMa B3aWMOJICUCTBYIOIIMX T€HOB. B3auMoOAeHCTBUS ajuIebHBIX M
HeaJUIeNbHBIX T€HOB.

JdemoncTpanus. CxeMbl TEHOMOB U T€HOTHUIIOB.

OcHosnvie nonamus. I'ed. 'enom. I'enotun. B3aumoielicTBUsS TE€HOB.

'EHETUKA I1OJIA (1/3 u)
XpOMOCOMHOE OIIpesieJIeHHE I0s1a. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI. ['OoMoramerHelii u
rereporameTHbIi nod. [lpu3Haku, cuemienssie ¢ nojaom. Jlemoncrpamnus. CxeMbl XpOMOCOMHOI'O
OIIpeeIeHus 101A.
JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

e PemeHue 3aa4 Ha CLEIUIEHHOE C TI0JIOM HAaCJIeI0BAHHE IIPU3HAKOB.

Ocnognvie nonamus. 1lon. I'omorameTnsiii noi. I'ereporamersslil nou. Ilpru3Haky, cuenieHHbIe
C TIOJIOM.

N3MEHYMBOCTbh: HACJIIEACTBEHHAS U HEHACJIE[JJCTBEHHAZ (1/2 q)
MN3MeHYMBOCT Kak OJIHO K3 OCHOBHBIX CBOWMCTB JKMBBIX OpraHum3moB. HacneacrBeHHas
(reHoTUTIMYECKAsA, WHAUBUIYyalbHAsI, HeEOMpenenaeHHas). MyTalmoHHass M KOMOWHATHBHAs
W3MEHYUBOCTh. MyTanuu ©u MyTareHbl. HenacnenctBeHHas (ompejesieHHas, TpyIIoBasd,
MoauUKaIIMOHHAs ) U3MEHYMBOCTH. Moaudukanuu. Hopma peakimu.

Jemonctpanusi. [lpumepsl HacneACTBEHHONW (MyTallMOHHOW W KOMOMHATHBHOW) U
HEHACJIEICTBEHHON (MOJU(PUKAIIMOHHON ) N3MEHYNBOCTH, MEXaHHU3MOB MYTaITHA.
JlaGopaTopHble U NpaKkTHYecKHe padoThl

e lI3yueHue MOAMPUKANMOHHONW N3MEHYMBOCTH Ha MPUMEPE PACTCHUH.

OcHoBHbIE TIOHATHA. V3MEHUYMBOCTH: HACIEJACTBEHHAass M HEHACJEACTBEHHas. MyTtanuu.
Myrarensl. Moaudukanuu. Hopma peakuuu.

I'EHETUKA U 3]I0POBBE UEJIOBEKA (1/2 u)

['eHetuka uenoBeka W ee pasnenbl. MeToasl reHeTHKH 4denoBeka. HacnmenacTBeHHble 00Je3HHU,
TeHHbIE U XpoMOcOoMHBIe. COMaTHUeCKHME M TeHepaTUBHbIE MyTauuu. [IpUHIUIBI 310pOBOTO
o0Opa3a >KW3HH, AMATHOCTUKH, MPOMUIAKTHKH W JIEUYEHUS TEeHeTH4Yeckux OosesHeil. Meauko-
TE€HETUYECKOE KOHCYJIBTUPOBAHUE.

Jemouncrpanus. [Ipumepsl TeHHBIX U XPOMOCOMHBIX O0JIe3HEH YenoBeKa.

OcHoBHble TOHATUS. ['eHHble Oone3Hu. XpomocomHble Oose3Hu. ComaThyeckue MyTaluu.
['enepaTtuBHBIE MyTallUU.

CEJIEKIIUA: OCHOBHBIE METObBI U JOCTUXEHUA (1/2 u)

Ceneknus. Ilopona, copt, mrtaMmm. Metonbl cenekiuu. LIeHTpbl MPOUCXOXKACHUS KYJIbTYPHBIX
pacrennii. Bknag H. Y. BaBunoBa B pa3BuTHE T€HETUKH U CEIEKIIHAH.

JemouncTpanusi. Kapra 1leHTpOB MPOUCXOKIEHUS KYIbTYPHBIX pacTeHuil. M300paxkenust mopos
Pa3IMYHBIX JOMAITHUX )KUBOTHBIX U COPTOB KYJIbTYPHBIX PACTEHUH.

Ocnosnvie  nouamus. Cenekuusa. Ilopoma. Copr. Hlramm. Ot6op. T'mOpunuzanms.
bim3kopoacTeenHoe ckpemuBanue. ['erepo3uc. Uucteie TMHUAN.

BUOTEXHOJIOT'USA: JOCTUXKEHUWSA U ITEPCITEKTUBBI PABBUTUA (1/1 u)
buorexnomorusi. ['ennas wHxeHepus. [eHeTwdecku MOAUPUIIMPOBAHHBIE OPTAaHU3MBI.
KnonupoBanue. DTUYECKHE aCIEKThl OMOTEXHOJIOTHH.

JMemoncTpanus. Cxembl KJIOHHPOBAHMUS W CO3JaHUS TEHETUYECKH MOAM(PUIIUPOBAHHBIX
OpraHU3MOB.

Ocnosnvie nonsamus. buorexnonorus. ['ennas naxenepus. Knonuposanue. bruostnka.

11 KJIACC (2 4 B Hene10, Beero 66 4.) ba3oBblii ypoBeHb

I'masa 1 Buna (21/38 4) .

PA3ZBUTUE BUOJIOTMN B JOJAPBUHOBCKHUHM IIEPMOJI. PABOTA K. JIMHHESA
(1/2 )

OBOJIIOLMS W 3BOJIIOIMOHHOE ydeHue. Fcropusi »BONMIOLMOHHBIX uAeH. KpeaunoHusMm u
tpanchopmusMm. CucremaTnka Kak Hayka. 3HaueHue pabor K. JluHHes mo cucremaruke



pacTeHul W )XKMBOTHBIX. buHapHas HomeHkaTypa. 31 Jlemoncrpamus. [loptpeTsr n 6uorpaduun
YUEHBIX, BHECIIMX BKJIaJ B Pa3BUTUE HBOIIOIMOHHBIX UCH.
OcHnosnvle  nowsamus. DBomorusa.  Kpeammonmsm.  Tpanchopmusm.  DBOJIOINHMOHU3M.
CucremaTtuka. buHapHas HOMEHKIATypa.
OBOJIIOLIMOHHASA TEOPUA XK. b. JIAMAPKA (1/2 u)
VYdeHue o0 rpafalnuu KUBbIX OPraHU3MOB U MOHATHE «IECTHHIIA CyIIeCcTBY». Teopus xatactpod
KioBee. 3akonbl Jlamapka (ympakHeHHE U HEyNpaXHEHHE OpPraHoB U HacleJOBaHHE
OnaronpuoOpeTeHHbIX mpu3HakoB). [IpeacraBnenus Jlamapka 00 W3MEHYMBOCTH. 3HAYCHUE
teopuu Jlamapka. Jlemoncrpanus. XKuszns u gearenbHocts XK. b. Jlamapka.
OcHosnvie nouamus. 3akoH. Teopusd. DBonronus. MI3MeHUnBOCTb.
[MPEAIIOCBIJIKM BO3BHUKHOBEHUW S YYEHU A Y. IAPBUHA (1/2 u)
[Ipenmnocbuiku Bo3HUKHOBEeHUs ydyeHus Y. JlapBuHA: NOCTHKEHHUS B 00JAaCTU €CTECTBEHHBIX U
COLIMAJIbHO-3KOHOMMYECKUX HayK (KocMmoroHnuyeckas teopus Kanra—oJlarmiaca, qoctuxeHus B
o0JyacTu XMMUH, 3aKOH €JMHCTBA Opranusma u cpeisl Pynbe—CedeHoBa, MPUHIUI KOPPEIALUN
KroBbe, padotsr K. bapa, padotsr Y. Jlaiiens, padoter A. Cmurta u T. Manbtyca).
SBOJIIOLIMOHHAS TEOPUSA Y. JAPBHUHA (1/2 u)
OxcniequimoHHbeli Marepuan Y. Jlapsuna. Yuenue JlapBuHa 00 H3MEHYMBOCTH. YUe€HUE
JapBuna 06 uckyccTBeHHOM oTOope. BeeoOiast mHAMBHIyabHAS U3MEHYUBOCTD M M30BITOUHAS
YHCICHHOCTh oTOMCTBa. bopb0a 3a cymiecTBoBaHHE M €CTeCTBEHHBINH 0TOOp. Bumbl 60pn0bI 32
cymecTtBoBaHue. [Ipeanockuiku 60pbObI 32 CYIIECTBOBAHNE U €CTECTBEHHOT0 0TOOpa. 3HaUCHUE
teopuu JlapBuHa. [IoHATHE O CHHTETUYECKOW TEOPUH 3BOJIIOLIUH.
Jemouncrpanus. buorpadus Y. lapsuna. MapuipyT u koHkpeTHble Haxoaku Y. JlapBuHa BO
BpeMs IMyTelIeCTBUs Ha Kopabie «buripy.
Ocnoguvie nonamus. I'pynmnoBas M WHAMBUAyallbHAsS HU3MEHUYMBOCTh. VICKyCCTBEHHBIH OTOOD.
becco3narenbHbIi 1 MeToIMYecKuit 0oTO0p. bopr0a 3a cymectBoBanue. EcrecTBeHHBI 0TOOD.
BU/: KPUTEPUU U CTPYKTVYPA (1/2 u)
Bun kak reHeTMuecKy M30JMpPOBAaHHAS CUCTEMa; PENPOIYKTHUBHAS M3OJSLMSI U €€ MEXaHU3MBI.
Kpurepun Buma: mopdonoruueckuil, (uU3MOIOTHYEeCKUd, OMOXMMHUYECKHH, TE€HEeTHYECKHH,
JKOJIOTHYEeCKUH, reorpapuueckuil. [lemoncrpauus. [epbapum u jApyrue KOJJIEKIHUOHHbBIE
MaTepuaibl, HILTIOCTPUPYIOIIe MOP(HOIOTUYECKUN KpUTEPUi BUA.
JlabopaTopHble U NpaKkTHYeCcKHe PadoThl

e l3yueHue M3MEHUUMBOCTU U KPUTEPHEB BUJA, OMHUCAHHE BUIOB MO MOP(OIOTHIECKOMY

KPUTEPHIO.

MOy JisAUsa KAK CTPYKTYPHASA EAMHUIIA BUIA (1/2 q)
[TonmynsiuvoHHas CTPYKTypa BHAA; OKOJOTMYECKHE UM TIEHETHMYECKHE XapaKTEPHUCTUKU
nonymsiuui. Jlemorpaduyeckue noka3aTesy U CTPYKTypa MOMYJIsSLHUH.
Ocnosnvle nonsamus. Honynsuus. Jlemorpaduyeckue nokazatenu. Poxxgaemocts. CMEpTHOCTb.
[TonoBas cTpykTypa nomynsuuu. BozpactHas cTpyKTypa NOMYJISIHH.
[MOITYJIALNA KAK EJVUHUIIA 5BOJIIOLINUA (1/1 )
[Tonynsiuust — »JeMeHTapHas S3BOJIIOIMOHHAS €IUHUIA. JJIEMEHTAPHBIA HBOJIIOLMOHHBIN
MaTepuai U AIEMEHTAPHOE IBOJIIOLIMOHHOE SIBJICHUE.
OcHoBuble noHATUA. ['eHoTHn. ['eHodona. @eHoTun. DieMeHTapHOE 3BOIIOIMOHHOE SIBICHHUE.
OBOJIIOLMOHHBIN MaTepHUall.
OAKTOPHI DBOJIFOIUH (1/2 u)
DJeMeHTapHbIe SBOJIIOLIMOHHBIE (aKTOPhI (MYTAIlMOHHBIN MPOIECcC, U30JIALUS, TOMYISIIUOHHbIE
BOJHBI, Jpeiid TEHOB, €CTECTBEHHBIM  OTOOp). DOpMBI  €CTECTBEHHOrOo  OTOOpa
(cTaOunu3upyOmui,  ABWKYUIMHA,  IU3pYNTHBHBIN).  Bunel  u3menuumBoctu.  Peseps
M3MEHYUBOCTH.
Jemoncrpanusi. J)XuBble pacTeHUs W KMBOTHbBIE, repOapuMl M KOJUIEKLUH, MOKA3bIBAIOIINE
WHJUBUIyaJIbHYIO H3MEHYUBOCTb.
JlabopaTopHble U NpakTHYecKue padoThl

e li3ydyeHune N3MEHUYNBOCTH y 0COOEH OHOTO BUA.



OcHnognvle nowsmus. DakTopbl HBOMIOUMH. MyTallUOHHAsT HM3MEHYMBOCTh. MyTamuu.
Myranuonnsiii nponece. M3omsuusa. [lomynsuuonnsie BoiHbl. EcrecTBeHHblt oT60p. [petid
TEHOB.

ECTECTBEHHBLI OTBOP — I'/TABHA S JIBIDKYIIA ST CUJIA SBOJIFOLM (1/1 u)

@DopMBbI €CTECTBEHHOT'O 0TOOpa (CTa0MIM3UPYIOIIHMA, IBUKYIIHUMA, TU3PYIITUBHBIH).

OcHosHble oHATHA. JBrokymuid ot60p. Ctabmmsupyomuid 0toop. Ju3pynTuBHbIi 0TOOD.

AIIATITALIMA OPIrAHU3MA K VYCIOBUSAM OBUTAHUA KAK PE3VIIBTAT
JIEMCTBUS ECTECTBEHHOI'O OTBOPA (1/2 u)

[TpucniocoOuTenbHbIE OCOOEHHOCTH CTPOCHMS, OKPAaCKM Tejla U IOBEACHUS KUBOTHBIX.
[ToBenenueckue amantanuu. buoxumuyeckue agantanuu. OHUINOIOTHYECKHE aJaNTallUU.
OTtHOCHTEBHAS 11ENIeCO00Pa3HOCTh aJaNTaIdi.

JemoncTpanusi. Vuroctpalii ¥ JKMBBIE PAacTEHUS U JKMBOTHBIE, repOapuu U KOJUICKIIHH,
MOKa3bIBAIOLIIE MOP(OJIOTHUECKUE aJalTaIUH.

Ocnoeuvie nouwsmus. Apantanus. Mopdonorudeckas ananrtanus. Ousnogoruyeckas
agantauusa. buoxumumueckas amantauud. IloBeneHueckast aganrtauus. IlokpoBuTenbcTBEHHas
okpacka u popma. MUMHUKpHSL.

BUIOOBPA30BAHUE KAK PE3VJIBTAT SBOJIFOLINU (1/2 u)

[Tytu (cmocoObl) M CKOPOCTh BHJI000pa30BaHUs, Teorpaduyeckoe U SKOJIOTHYECKOe
BugooOpasoBanue. ['eorpaduyeckas u skomormdeckas wuzoisinus. Jlemoncrpamus. Cxemsl,
WUTIOCTPUPYIOIIME TMpolecc reorpaguueckoro BHUI00OpPa30BaHUSA; JKUBBIE pACTEHUS U
JKUBOTHbIE, TIepOapum U KOJJIEKLIUH, ITOKa3bIBAIOLIUE PE3YJIbTaThl MPUCIOCOOIEHHOCTH
OpPraHU3MOB K Cpejie OOMTaHUS U PEe3yIbTaThl BUA00Opa30BaHUS.

Ocnosnvle  nousmusa.  BumooOpazoBanme. I'enodona.  Mzomsmms.  ['eorpaduyeckoe
BUJI000pa3oBaHue. JKOJIOTHYECKOE BHI000pa30BaHHE.

COXPAHEHUE MHOI'OOEPA3US BIIOB KAK OCHOBA YCTOMYNBOI'O PA3BUTUS
BUOCOEPHI (1/1 u)
buonornueckuii mnporpecc u Ouonormdeckuii perpecc. IlpuumMHBI BBIMUpAHHUS BUJOB.
buonoruueckoe paznooOpasue.

OcHosHble nonsmus. buonornueckuii mporpecc U OMOJIOTUUECKHI perpecc.
JJOKA3ATEJIbCTBA 3BOJIIOLIMN OPTAHUYECKOI'O MUPA (1/2 u)

[MuTonornyeckue u MOJIEKYJISIPHO-OMOJIOTUYECKUE (MONEeKyIApHO-TEHETUYECKHUE),
CPaBHUTENbHO-aHATOMUYECKHE  (CPAaBHUTEIBHO-MOP(OIOrHMYECKHE),  MaJCOHTOJIOIMYECKHE,
AMOPHOTIOTUYECKHE U OnoTeorpaduiecKkue J0Ka3aTeabCTBA SBOIIOINH.

JemoncTpanusi.  MmrocTpanuu, — IEMOHCTPUPYIOIIME — CXOACTBO — pPaHHUX  OTaloB

HMOpPHOHANILHOTO pPa3BUTHS IO3BOHOYHBIX, MYy JISDKM W JPYrde€ HarJISJIHbIE MaTepualbl,
WJUTIOCTPUPYIOLIUE aHATIOTUYHBIE U TOMOJIOTUYHBIE OPTraHbl, pYAUMEHTHI U aTaBU3MBI.

Ocnoeuvie nousmus. wuronorus. MonekynspHas Ouosiorus. CpaBHUTENbHAs aHATOMUS.
[Taneonrtonorus. buoreorpadus. AHanornyueie opraibl. I OMOJIOTHYHbIE OpraHbl. PyauMeHTHI.
ATaBU3MBL.

PA3BUTUE ITPEJICTABJIEHUI O ITPOMCXOXJIEHUN XXU3HU HA 3EMIJIE (1/2 u)
Konnermmun abuorenesa u 6uorenesa. Onbitel O. Penn, JI. Cianannanu u M. M. TepexoBckoro,
onsIT JI. [Tactepa. ['unore3sl CTallMOHAPHOTO COCTOSIHUA U NaHcnepMuH. JlemoHcTpanus. Cxemsl
onbiToB @. Penu, JI. Cnanannanu u JI. [Tacrepa.

Ocnosnvle nonamus. Abuorenes. buorenes. [lancnepmus. Teopust CTalMOHAPHOTO COCTOSTHHUSL.
COBPEMEHHGIE ITPEJACTABJIEHMA O BOSHUKHOBEHUWUN XXU3HU (1/2 u)
Opranndeckuii MUp Kak pe3yibTaT 3BOJIOLMU. BOZHUKHOBEHHE M Pa3BUTHE >KU3HHU Ha 3eMJIE.
XuMmuyeckull, npenouonoruueckuii (teopusi akagemuka A. M. Omapuna) u Ouonoruyeckuit
3Tarbl pa3BUTHs KUBOW MaTtepuu. Teopust Onomnos3sa.

JemoncTpanusi. CxeMbl BOSHUKHOBEHHUSI MEMOpPAHHBIX CTPYKTYpP U OJHOKJIETOYHBIX 3YKapHOT.
Ocnoguvie nonsmus. buono?s. Koanepsat. [IpoOuoHT (IpoTOOHOHT).

PA3BUTHUE XXN3HU HA 3EMIJIE (2/4 1)
Pa3Buthne xu3Hu Ha 3emile B apXeMCKyl0 U IPOTEPO30MCKyI0 3pbl. IlepBble cienpl KU3HU Ha
3emsie. [losiBeHNE BceX COBPEMEHHBIX TUIIOB 0€CITO3BOHOYHBIX KUBOTHBIX. [IepBble XOp/IOBBIE.
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Pa3Butne BogHbIX pacTeHui. Pa3Buthe ku3HU Ha 3emiie B Majeo30McKyio 3py. [losBienue u
ABOJIIOLIMSL CYXOITYTHBIX pacTeHuil. IlanopoTHHMKM, ceMEHHBIE NaNOPOTHUKU, TOJIOCEMEHHBIE
pacreHus. Bo3HUKHOBEHHE 1MO3BOHOYHBIX: PBIObI, 3€MHOBO/IHbIE, IIpeCMBbIKatomuecs. Pa3Butue
KU3HM Ha 3emiie B ME3030MCKYI0 M KaWHO30MCKyo 5pbl. [losiBieHuMe W pacmpocTpaHeHue
IIOKPBITOCEMEHHBIX pacTeHui. Bo3HHMKHOBeHHMe nTUL W MiekonuTaromux. [loseiaeHue u
paszButHe npumaroB. [losBienue yenoseka. Jlemoncrpanus. Penponykuuu kaptun 3. bypuana,
oTpakaroIux ¢ayHy U (UIOpy pa3iIMuYHBIX 3p U NEPHUOAOB; CXEMbl PA3BUTUS LAPCTB KUBOH
IPUPOJIbI; OKAMEHEJOCTH, OTIEYaTKH pacTEeHUM B JIPEBHUX MOpoAax. Mopenu CKeleToB
YEJIOBEKA U TI03BOHOYHBIX KUBOTHBIX.
OcHognvle nonamusi. JoH. Dpa. [lepuoa.

I'MIIOTE3bI TPOUCXOXIEHN A YEJIOBEKA (1/1 1)
AHTpPOIIOTEHE3 U €r0 IBIXKYIUE CUibl. lIpencraBneHns o NPOUCXOKICHUM YEJIOBEKA B Pa3HbIE
epUoAbl ICTOPUM HAYKHU.
OcHoeénvie nonsamus. AHTponoresnes. JBHKyIne CUibl aHTPOIIOTCHE3A.
[TOJIOXXEHUE YEJIOBEKA B CUCTEME XXUBOTHOI'O MUPA (1/2 4)
ITpoucxoxnenue yenoseka. MecTo denoBeka B xKUBOH mpuposae. CUCTEMAaTHYECKOE TTOJIOKEHNE
Buga Homo sapiens B cucTeMe »KHBOTHOTO Mupa. lIpW3HaKM W CBOHCTBA 4YeEIIOBEKa,
IIO3BOJIAIOIINE OTHECTH €T0 K Pa3JIMYHbIM CUCTEMATUYECKUM TPYIIIIaM apCTBa KUBOTHBIX.
Ocnognvie nonssmus. Xopaossle. Miekonutatomue. [Ipumarsl. PynumenTsl. ATaBU3MBL.
SBOJIIOLMA YEJIOBEKA (1/2 u)
Craguu 3BOJIIOLIMHU YEJIOBEKA: IPUMAaThl — IPEIKU YEI0BEKa, aBCTPAIONUTEK, YEJIOBEK YMETIbIM,
JPEBHEUILINI YETI0BEK, IPEBHUI YEI0BEK, IEPBBIE COBPEMEHHBIE JIFOU.
OcHoBHble TOHSATHA. Jlpuomureku. ABcTpasionuTeku. ApxanTpomnbl. [laneoantpomnsi.
HeoanTtpornsi.

YEJIOBEYECKUE PACEHI (1/2 1)

[lonynsauuonHas cTpykTypa Buiga Homo sapiens; yenoBeyeckHe pachl; pacooOpa3oBaHME;
€AMHCTBO MpoucxoxaeHus pac. IlpucrnocoburenbHoe 3HaUeHHE pacoBBIX MpU3HAKOB. Buposoe
€MHCTBO YEJIOBEUECTBA.
MexnpeameTHbIe CBSI3H
ActpoHomus. Opranuzanus IjaaHeTHbIX cucTeM. CoJHEYHas CHCTeMa; ee CTpykKTypa. Mecto
r1aHeTsbl 3emitst B COJTHEUHOM CHCTEME.
Hctopus. Kynerypa 3anagHoir EBponsl koHma XV — nepsoii nonosubl XVII B. Kynberypa
nepsoro nepuoga Hosoit ucropuu. Bennkue reorpagpuueckie OTKPbITUS.

OkoHoMuueckass reorpadus 3apyOexHbix crpaH. Hacenenume mupa. I'eorpadus HaceneHus
Mupa.
®dusnueckas reorpagusi. IcTopusi KOHTUHEHTOB.

I'naBa 2 Dxocucrema (12/24 1)
OPI'AHN3M U CPEJIA. OSKOJIOI'MYECKUE ®AKTOPBI (1/2 u)
Opranusm u cpena. dakropsl cpenbl obutanus. Kiaccudpukanus sxonorndeckux (akTopoB.
Bnusaue QaxTopoB cpensl Ha opraHu3M. lIpenensl BBIHOCIMBOCTU. 30Ha ONTUMYMa, 30HA
yraerenus. OrpannuuBaronuii pakrop. 3akoH MuHUMYyMa JInOuxa. Dxojoruyeckasi HUIIA.
JNemoncTpanus. HarnsaHele martepuaibl, JTEMOHCTPUpPYIOIIME BIUSHUE (DAaKTOPOB Cpelbl Ha
OpTraHH3M.
Ocnoguvie nonamus. Jkonorus. DJkocuctema. Cpema oOutaHus. Dkojorudeckuit Qaxtop.
[Tpenens! BeIHOCIUBOCTU. OrpaHUuMBaOMUN (HaKTOoP.

ABUOTUYECKUE ®AKTOPBI CPEJIBI (1/2 u)
®akTophl cpeibl OOMTaHUS U MPUCIIOCOONIEHHS K HHMM JKMBBIX OpraHHU3MOB. AOUOTHYECKHE
dakTopsl cpenbl. Ponb Temmeparyphl, OCBELIEHHOCTH, BIAXXHOCTH U JAPYruX (DakTopoB B
KU3HEAESITEIbHOCTH COOOIIECTB U OPTaHHU3MOB.
OcHoBHble MOHATHA. AOuotndeckue ¢axtopsl. Axantanuu. Poronepuoausm. buomornueckue
PUTMBL.

BUOTUYECKUE ®AKTOPBI CPEJBI (1/2 u)
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buotnueckue daxTopsr cpenpl. DopMbl B3aMMOOTHOIICHUN MEXIy opranu3Mamu. [1o3utuBHbBIC

OTHOIIEHHUSI — CHUMOMO3: MyTyalu3M, KOOIEpanus, KOMMEHCAIU3M. AHTHOMOTHYECKUE
OTHOLICHMS: XMIIHUYECTBO, Iapa3suTHU3M, KOHKypeHUus. HeWTpaipHble OTHOIIEHUSA —
HEUTPaIU3M.

JMemonctpanusn. [Ipumepsl cumMOro03a npeIcTaBUTENEH Pa3IuIHBIX IIAPCTB )KUBOU MPUPOJIBI.
OcHoBuble TOHATHA. buornyeckue ¢akropsl. [lapasurusm. XwumHudectBo. KoHKypeHIHs.
Cum0O103.

CTPYKTYPA DKOCHUCTEM (1/2 q)

EcrecTBeHHbBIE cOOOIIECTBA )KMBBIX OpraHU3MOB. bruoreorneno3bl. KOMIOHEHTHI OMOTEOIIeH030B:
MPOMYIICHTBI, KOHCYMEHTBI, PEAYylEeHTHl. buoleHo3bl: BUAOBOE pa3zHOOOpasue, IJIOTHOCTh
Ny, Onomacca.

OcHognvle nouamus. IKocucteMa. buoineHo3. buoreonenos. IIpoaynentsl. KoHCyMEHTHI.

Penynentsl.
IIMINEBBIE  CBA3M. KPYI'OBOPOT BEIIECTB MW IIOTOK OHEPIMHM B
OKOCUCTEMAX (1/2 u)

Ilenu u cetu nutaHusa. Tpoduueckue ypoBHU. DKOJIOIMUYECKHE MUPAMUJbI: YUCe, OHMOMAacChl,
sHepruu. KpyroBopoT BemecTB U 3HEPTUH B SKOCHCTEMAX.

JemoncTpanus. CxeMbl, WILTIOCTPUPYIOIINE THUILEBbIE LENH U CETH, IKOJIOTHUECKUE TTUPaAMHU/IbI
¥ KPYTOBOPOT BEIIECTB U OTOK HEPTUH B SKOCUCTEMAX.

OcHoBHble nonsTusA. [lumeBas nenb. Ilumesas cerb. Tpoduyeckuit ypoenb. Kpyrosopot
BEIIECTB M MTOTOK PHEPTUHU B IKOCHCTEMAX.

[TPUYMHBI YCTOMUYUBOCTU Y CMEHBI 9KOCUCTEM (1/2 u)

W3menenne coobmectB. CmeHa »3kocucteM. JluHamuueckoe paBHOBECHE. OKCKypCuUu
EcrecTBeHHbIe (IPUPOAHBIE) SIKOCUCTEMBI (JIEC, JIYT, BOAOEM U T. 1I.) CBOEH MECTHOCTH.
OcHoBHbIe TOHATHSI. CMEHA SKOCUCTEM. Y CTOMYMBOCTH 9KOCUCTEM. JJMHaMHUEeCKOE paBHOBECHE.

BJIMAHUE YEJIOBEKA HA DKOCHUCTEMEI (1/2 u)

DKOJIOTHYECKHE HapylIeHHs. ArpoueHo3bl. DKCKypcuHM VICKycCcTBEHHBIE SKOCHUCTEMBI (MapK,
CKBep, call, oJie 1 T. JI.) CBOeH MECTHOCTH.

OcHOBHBIE TTOHATHS. ATPOIIEHO3.
BUOCOEPA — I'JTOBAJIBHASI DKOCUCTEMA (1/2 u)

buocpepa — xuBast o6onouka ruianetsl. Ctpykrypa O6mochepsl. KommnonenTsl 6mocdepsi:
’KMBOE BELIECTBO, BUJIOBOW COCTaB, pa3HOOOpa3ue M BKJIaJ B OMomaccy; OMOKOCHOE M KOCHOE
BeuiectBo Ouocdepnr (B. U. Bepnaackuit). KpyroBopor BemectB B mnpupoje. ['paHuiisi
6uocdepsl.

JemoncTpanusi. Cxembl, WILTIOCTPUPYIOIINE CTPYKTYPY U FPaHUILIBI OnOC(EpHI.

OcHoBHble noHsATHA. bruocdepa. XKusoe BemectBo. KocHoe BemectBo. bruokocHoe BeriecTBo.
buorenHoe BemecTso.

POJIb )KUBBIX OPTAHN3MOB B BMOC®EPE (1/2 u)

Pons sxuBoro BemecTBa B 6nocdepe. KpyrosopoT Boab! u yriiepoaa B ouochepe.

OcHoBHble IOHATHA. KpyroBopoT BeliecTs.

BUOC®EPA U YEJIOBEK (1/2 4)

[IpsmMoe M KOCBEHHOE BJIMsSHHME 4eJdoBeka Ha Ouocdepy. Ilpupomnsie pecypcsl U HX
UCIIOJIb30BaHNE. AHTPONOreHHbIe (aKTOpbl BO3JAEHCTBUS Ha OWOIEHO3bI (POJib YellOBEKa B
IpUPOJIE); TIOCIEACTBUS XO3IUCTBEHHOM esiTebHOCTH YenoBeka. Hoocdepa.

OcHoBHbIe TOHATHS. AHTpornorenHbie hakTopbl. Hoocdepa.

OCHOBHBIE 5KOJIOTUYECKHUE I[MPOBJIEMbI COBPEMEHHOCTH (1/2 u)
AHTpOIIOT€HHOE BIMSHUE Ha aTMochepy u ruapocdepy. Dposus noussl. [Ipuponnsie pecypcsl u
UX UCIOJb30BaHUE.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
e AHaiu3 U OIEHKA MOCIIECTBUH IEATEIFHOCTH YEJIOBEKa B 9KOCHCTEMAX.
OcHOBHBIE TOHATHUS. 3arpsisHeHHe aTMocdepbl W Tuapocdeprl. Dposus mouB. KucimorHsie
noxnau. [TapaukoBsiii a3¢dexT. Ikomoruueckas karactpoda.
I[TYTU PELIEHU S SKOJIOTMYECKUX TTPOBJIEM (1/2 u)
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[TpoGyieMbl parmoOHaIBFHOTO MPUPOAOIOIB30BAHUS, OXPAHbI MPUPOBL: 3alUTA OT 3arpsA3HEHHIH,
COXpaHEHHE JSTaJOHOB M MAMITHHUKOB TPHUPOIBI, OOecledeHrne MPUPOIHBIMU pecypcaMu
HacesaeHus miaHeTbl. OCHOBBI pallMOHAJIBHOTO IPUPOAOIIOIb30BAHMUS.
JemMoHcTpanus. KapTsl 3a110BeIHbIX TEPPUTOPUI HALIECH CTPAHBI.
JlaGopaTopHble U NpaKTHYeCKHe PadoThI

e AHanu3 U OlEHKA IT00aJbHBIX IKOJOTHUECKUX MPOOIEM U IyTEeH UX pEeIICHHS.
OcHoBHble noHATHSA. OxpaHa npupozsl. PannoHalbHOE NPUPOAONOIB30BAaHUE. 3alOBEIHUK.
3aka3zuuk. HanmonanwHuelil napk. KpacHas kuura.

3. TemaTnueckoe INIAHUPOBAHUE C YKa3aHueM KoJau4yecrsa 4Yacos,
OTBOAUMBbBIX HAa OCBOCHMUEC Ka)I(IIOﬁ TeMbl. bnoJiorns 10 kiacc
No Tembl Koi-Bo Kon-Bo | JlaGopaTop-
n/n 4acoB Kp Hble M TIp.
10k paboThI
1. Beenenne 1
2. Pasznen 1. buonorms kak Hayka. Meroasl | 4
HAy4YHOTO ITO3HAHUS.
3. Paznmen 2. Knerka. 22 2 2
4. Paznen 3. Opranusm. 40 4 6
Hroro 67 +1 6 8

TemaTnuyeckoe MJIAHUPOBAHUE C YKA3aHUEM KOJMYECTBA YAaCOB, OTBOAUMBIX
Ha OCBOeHMeE Ka:xnou TeMbl. buosiorus 11 kiacc

No Tembr Komn-Bo Kon-Bo | JlaGopaTop-
n/m 4acoB Kp. HbIE © TIp.
11 xmacc paboTHI
1. Pasnen 4. Bun. 39 1 2
2 Pasnen 5. DKOoCUCTEMBI. 25 2 2
3 Pezepn 2
Hroro 66 3 4
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