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B coorBerctBuM u ®DenepanbHBIM  TOCYAAPCTBEHHBIM  00pa30BaTEIIbHBIM
craugaptTom (PI'OC) u IlpumepHON OCHOBHOM 00pa3oBaTEIBLHON MPOTPAMMOMA
OocHOBHOTrO 0611ero oopazoBanuu (IIOOIT OOO0).

OcBoeHue Kypca OHOJIOTMM B OCHOBHOM IIKOJIE HANpaBJIICHO Ha JIOCTH)KCHHE
OOyYaroNMMUCS JIMYHOCTHBIX, MPEIMETHBIX W METaNpeIMETHBIX Pe3yJIbTaTOB
OCBOEHHMSI OCHOBHOI 00pa30oBaTEIbHOM MPOTrpaMMBI.

Pabouast nmporpamMma o 6uosioruu assi 6-9 KiiaccoB ajantTupoBaHa K peaan3aluu ¢
MPUMEHEHUEM DJJICKTPOHHOTO OOYyYEHUsS W JAUCTAHIHUOHHBIX OOpa3oBaTEIbHBIX
TEXHOJIOTUHI

1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
HPEAMETA, KYPCA

JIN4YHOCTHBIE Pe3yJIbTATHI 0CBOCHNUSI OCHOBHOM 00pPa30BaTe/IbHOI MPOrPaMMBbl
OCHOBHOT0 0011er0 00pa30BaHUs J0/KHbI OTPAKATh:

l)BocnuTanne pOCCUNUCKOM TpaXaaHCKON UIEHTUYHOCTU: TATPUOTU3MA, YBAKCHUS
Kk OTedecTBy, NPOUUIOMY M HACTOSIIEMY MHOTOHAIMOHAIbHOTO Hapoaa Poccuu;
OCO3HAHME CBOEM OTHUYECKOM NPUHAIICKHOCTH, 3HAHWE WCTOPHUM, S3bIKA,
KYJIbTYPbl CBOEIO HapoOJia, CBOEr0 Kpasi, OCHOB KYJIbTYPHOI'O HAaCJIEAUs HApOJOB
Poccun m 4yenoBeuecTBa; YCBOEHHE TyYMAHUCTHYECKHX, JIEMOKPATUYECKUX U
TPAIUIIMOHHBIX IIEHHOCTEH MHOTOHAIMOHAIBLHOTO POCCUHCKOr0 OOIECTBa;
BOCIUTAHUE YyBCTBA OTBETCTBEHHOCTH U J10JTa niepe PoanHoi;

2)bopMupoBaHUE OTBETCTBEHHOTO OTHOIIEHUS K YYEHUIO, TOTOBHOCTH U
CIIOCOOHOCTH O0O0Y4YaroOlIUMXCsl K CaMOpPAa3BUTUIO U CaMOOOPa30BaHHUIO HA OCHOBE
MOTHBAIlUM K OOYYEHUIO W MO3HAHWUIO, OCO3HAHHOMY BBIOOPY U TOCTPOCHUIO
JanbHENIIe MHANBUAYaTIbHOW TpaeKTOPUU 00pa30BaHus Ha 0a3e OPUESHTUPOBKH B
Mupe mpodeccuit 1 mpodeccCHOHaTBHBIX MPEANOYTEHUN, ¢ YYETOM YCTOMUHUBBIX
MO3HABATENIbHBIX UHTEPECOB, a TAK)Ke Ha OCHOBE (DOPMUPOBAHHS YBAXKHUTEIHHOTO
OTHOILICHUS K TPYAY, Pa3BUTHUS ONbITA YYaCTHs B COLMATIbHO 3HAUMMOM TPY/IE;
3)popmupoBaHme 11ETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M 00IIIECTBEHHON MPAKTUKHU, YIYUTHIBAIOIIETO COITUATBHOE,
KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOTO00pa3re COBPEMEHHOT'O MUPA;
4)dbopMupoBaHHE€  OCO3HAHHOTO, YBAXKHUTEJIBHOTO U JIOOPOXKEIATEITHLHOTO
OTHOUIEHHUS K IPYTrOMY YEJIOBEKY, EF0 MHEHHUIO, MUPOBO33PEHUIO, KYJIBTYPE, A3bIKY,
Bepe, TPAKIAHCKOM MO3UIIUU, K UCTOPUH, KYJIbTYPE, PEJIUTUU, TPAAUIUSAM, SI3bIKaM,
IIEHHOCTSIM HapoJ1oB Poccun v Hapo 0B MUpa; TOTOBHOCTH M CIIOCOOHOCTHU BECTH
JAAJIOT ¢ IPYTUMHM JIFOABMU U IOCTUTATh B HEM B3aUMOIIOHUMAHUS;

5)ocBOoeHUE COIMANBHBIX HOPM, MPABUII MOBEICHUS, posied U (OpPM COLIMAILHON
YKU3HH B TPYIINAX U COOOIIECTBaX, BKIIIOYAs B3POCIIBIE U COITMATILHBIE COOOIIECTBA;
y4acTHe B INKOJHHOM CaMOYIIPAaBICHUH W OOIIECTBEHHOW XU3HM B Mpesenax
BO3PACTHBIX KOMIIETEHIIMA C YYE€TOM PpPETUOHAIBHBIX, ATHOKYJbTYPHBIX,
COIMAJIBHBIX ¥ SKOHOMUYECKUX OCOOECHHOCTEH;

6)pa3BUTHE MOPAJIBLHOIO CO3HAHWA U KOMIIETEHTHOCTH B PEIICHHUH MOPAJIbHBIX
mpo0JIeM Ha OCHOBE JJMYHOCTHOTO BbIOOpa, PopMUpOBaHNE HPABCTBEHHBIX YYBCTB



M HPABCTBEHHOI'O IOBEICHHs, OCO3HAHHOI'O M OTBETCTBEHHOTO OTHOUIEHUS K
COOCTBEHHBIM MOCTYIIKAM;

7)bopMupoBaHME  KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B  OOLICHHMM H
COTPYIHHMYECTBE CO CBEPCTHUKAMM, ICTBMHU CTAPLIETO0 M MIAJALIErO BO3pacTa,
B3pOCJILIMM B IIpoliecce 00pa3oBaTENbHOM, OOILIECTBEHHO IOJE3HOW, ydeOHO-
MCCJIEI0BATENBCKON, TBOPUYECKON U JPYTUMX BUJIOB JEATEIbHOCTH;
8)(dopMupoBaHrE LEHHOCTH 30pOBOTO U Oe30macHOro oOpasza >KM3HH; YCBOCHHE
npaBWil UHAUBUAYAIBHOIO M KOJUIEKTUBHOIO 0O€30IaCHOrO IMOBEJACHUS B
YPE3BBIYANHBIX CHUTYALMSIX, YIPOKAIOIIMX XU3HU U 3J0POBBIO JIOJCH, MPABUII
IIOBEJICHMSI HA TPAHCIIOPTE U HA IOPOTax;

9)bopmupoBaHre OCHOB  HIKOJOTMYECKOM  KYJNbTYpbl, COOTBETCTBYIOIIEH
COBPEMEHHOMY  YPOBHIO  DJKOJIOTMYECKOTO  MBIIUICHUs, pPAa3BUTHE  OIIbITA
HKOJIOTUYECKH OPUEHTUPOBAHHOM pe(IeKCUBHO-OIIEHOYHON U MPaKTUYECKOU
JEATEIIBHOCTH B )KU3HEHHBIX CUTYallHsIX;

10)oco3HaHue 3HA4YEHHUS CEMbU B KU3HU YEJIOBEKAa M OOIECTBA, MPUHATUE
LEHHOCTU CEMEHHOW KU3HU, YBAXKHUTEIBHOE U 3a00TIMBOE OTHOUIEHHE K YJIEHAM
CBOEH CEMBbH;

11)pa3BuTHE SCTETMUECKOIO CO3HAHMSI YEpPe3 OCBOCHHE XYJI0)KECTBEHHOTO
Hacieaus HaponoB Poccum M mupa, TBOPUECKOM ACATEIBHOCTU 3CTETHYECKOTO
Xapaxkrepa.

MeTtanpeameTHbie 00pa3oBaTe/ibHbIe Pe3yJbTAThI OCBOEHNSI YUeOHOT 0
npeamera (Kypca)

MeTtanpenMeTHbIE PE3yIbTaTbl OCBOEHUSI OCHOBHOM 00pa30oBaTEIbHOM MPOrpaMMBbl
OCHOBHOT'O 00111eT0 00pa30BaHus JOKHBI OTPAXKaTh:

l)ymeHrue camMoCTOSITEBbHO OMpEeNessITh LEeTu CBoero OOy4YeHHUs, CTaBUTh U
dhopMyIHpoOBaTh JJ1s ceOs1 HOBBIC 3a/1aU B yu&0e M IM03HaBaTEIbHOM e TEILHOCTH,
pa3BUBaTh MOTUBBI U UHTEPECHI CBOEH MMO3HABATEIIBHOM JIESITEIIbHOCTH;

2)yMEHUE CaMOCTOSITEIbHO IIAHUPOBATH MYyTU JTOCTHKEHUS LN, B TOM YHCIIE
aIbTEpHATUBHBIC, OCO3HAHHO BHIOMpATh Haubosiee HPGEKTHUBHBIE CIOCOOBI
pelieHns y4eOHbIX U MO3HABATENIbHBIX 33]1a4;

3)yME€HHE COOTHOCUTh CBOM JICMUCTBUS C TUIAHUPYEMBIMU pe3yJibTaTaMu,
OCYILECTBJISATH KOHTPOJIb CBOEU AEATEIBHOCTH B IIPOLIECCE TOCTUKEHHUS PE3YIIbTATA,
ONpPEAENATh CHOCOOBI JEHCTBUM B paMKaXx MPEJIOAKEHHBIX YCIOBUA U TPEOOBaHU,
KOPPEKTUPOBATh CBOU JICMCTBUS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYallUEH;
4)ymMeHue OIEHUBATh MPABWIHLHOCTh BHITIOJIHEHUS YUEOHOM 3a/laun, COOCTBEHHBIC
BO3MOYKHOCTHU €€ PELICHHUS;

S)BnasieHMe OCHOBAMHM CaMOKOHTPOJSI, CaMOOLICHKH, MPUHSTUS pEUICHU U
OCYIIIECTBJICHUS OCO3HAHHOTO BbIOOpa B y4eOHOW W  TO3HABATEILHOU
JEATEIIbHOCTH;

6)yMeHue OnpeIeTsATh MOHATHUS, CO3/IaBaTh 00OOIIEHNUS, yCTaHABINBATH aHAJIOTHH,
KJ1acCU(PUIMPOBaTh, CaAMOCTOATEILHO BBIOMpPATh OCHOBAHWUS W KPUTEPHUH IS
KiIaccu(ukanuy, yCTaHABIMBATh NPUYUHHO-CICJACTBEHHBIC CBSI3U, CTPOUTH
JIOTUYECKOE pPaCCyXJICHUE, YMO3aKIOueHUe (MHAYKTUBHOE, NEIYKTUBHOE U TO
aHaJIOTUM) U JIeJIaTh BBIBOJIbI;



7)yMeHue co3aaBaTh, IPUMEHSATH U IPe0Opa30BhIBATh 3HAKU M CUMBOJIBI, MOJICTU
CXEMBbI ISl pelIeHus] y4eOHBIX U TT03HABATEIbHBIX 33/1ay;

8) CMBICIIOBOE YTEHUE;

9)ymMeHue opranu30BbIBaTh yueOHOE COTPYAHUYECTBO U COBMECTHYIO JIEATEILHOCTD
C YUUTEJIEeM U CBEpCTHHUKaMU; paboTaTh MHAMBUAYAJIHLHO M B TPYIIE: HAXOAUTH
oOlee penieHue U paspeniaTh KOHQJIMKTH HA OCHOBE COTJIACOBaHUS MO3UIUN U
yu€Ta UHTEpECcOB; (OPMYITUPOBATH, APTYMEHTHUPOBATh U OTCTaUBATh CBOE MHEHHE;
10)yMeHre 0CO3HAaHHO UCTOJIb30BATh PEUYEBBIE CPEICTBA B COOTBETCTBUU C 3ajjauei
KOMMYHHKAIIUM JUISI BBIPAKEHUS CBOMX UYBCTB, MBICIEH M TMOTpeOHOCTEH;
IIJJAHUPOBAHMUS U PETYJISILIUU CBOEM AEATEIIBHOCTH; BJIAJICHUE YCTHOW ¥ MMCbMEHHOU
pPEYbI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYbIO;

11)popmupoBanne ¥ pa3BUTHE KOMIIETEHTHOCTH B OOJAcTH MCHOJIb30BAHUS
nH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHojoruk (manee MKT-kommereHnn);
pa3BUTHE MOTHBALMA K OBJAJECHUIO KYyJIbTypOH AaKTHUBHOIO ITOJIb30BAHUS
CJIOBAPSIMH U JPYTUMU IOMCKOBBIMH CUCTEMaMU;

12)popmMupoBanue 1 pa3BUTUE IKOJIOTMUECKOIO MBILUICHUS, YMEHUE MPUMEHSIThH
€ro B II03HABaTEIbHOM, KOMMYHUKATHBHOW, COLMAJIBHOM IPAKTHKE W
1po(hecCHOHATIBHON OpUEHTALUH.

IIpenmeTHbie 00pa3oBaTe/ibHbIC Pe3YJIbTAThI 0CBOCHUS
y4eOHOro nmpeamera

[IpenMeTHble pe3yibTaThl JOKHBI OOECIEYMBATh YCIEIIHOE OOy4YyeHUE Ha
CJIEAYIOIIEM YPOBHE 00IIEro 00pa3oBaHusI:

1)popmupoBaHue cCTEMbl HAYYHBIX 3HAHUHN O )KUBOW MPUPOE, 3aKOHOMEPHOCTAX
e€ pa3BUTHsI, UCTOPUYECKU OBICTPOM COKPAIEHUH OUOJIOTHYECKOTO pa3Hoo0pasus
B Onocdepe B pe3yibTaTe NESITEIbHOCTH YETOBEKa, I Pa3BUTHUS COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX NIPEACTABICHUN O KAPTUHE MUPA;

2)popMupoBaHUE TEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEACTABICHUN O
OMoJIOrMYeCKUX 00BEKTax, IMpolieccax, SBICHUAX, 3aKOHOMEPHOCTSIX, 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSX, 00 IKOCUCTEMHON OpraHM3aIliy KU3HU, O B3aUMOCBSI3H
)KUBOTO M HEXHUBOTO B Ouocdepe, O HACICACTBEHHOCTH U HM3MEHUYHBOCTH;
OBJIaJICHUE TTOHATUMHBIM anmnapaToM OMOJIOTUH;

3)npuoOpeTeHrne ONbITa HCMIOJb30BAHUSI METOJ0B OHOJOTMYECKOM HayKu U
MPOBEJICHUSI HECTIOKHBIX OMOJIOTHYECKUX SKCIEPUMEHTOB JJIsI M3YUYEHUS JKUBBIX
OpPraHW3MOB U 4YEJOBEKAa, NPOBEACHUS HSKOJOTMYECKOI0 MOHUTOPUHTAa B
OKPYIKAIOIIEN CPELE;

4)popMupoBaHHUE OCHOB 3KOJIOTMYECKOM TPaMOTHOCTH: CIIOCOOHOCTH OIIEHUBATH
MOCJICJICTBUSI IEATEIILHOCTH 4YeJIOBEKa B MPHUPOE, BIHMsHUE (aKTOPOB PHICKA Ha
3I0POBbE YEJIOBEKA; BHLIOMPATH IIEJIEBbIE U CMBICIOBBIE YCTAaHOBKH B CBOMX
JEUCTBUSAX U MOCTYNKAaX MO OTHOUIEHUIO K KUBOUW MPUPOJE, 3[I0POBBIO CBOEMY U
OKPYXAIOIIUX, OCO3HAHWE HEOOXOJUMOCTH  JIEHCTBHA TIO  COXPAHEHHUIO
OoropazHo00pasust ¥ MPUPOTHBIX MECTOOOUTAHUI BHIOB PACTEHUI U )KUBOTHBIX; 5)
dbopMupoBaHUE TPEJACTABICHUN O 3HAYECHUU OMOJIOTMUECKHX HAyK B PEIICHUH
po0seM HEOOXOIMMOCTH PALIMOHATILHOTO IPUPOAOIIONB30BAHNUS, 3AIUTHI



3I0POBbBsSI JIFOJIEH B YCIOBUSAX OBICTPOTO M3MEHEHHUS JKOJOTHYECKOrO0 KadyecTBa
OKpYXalolllel Cpeibl;

6)ocBoeHHE TPUEMOB OKa3aHUS TMEPBOW IMOMOIIM, PAMOHAILHOW OpraHU3allu
Tpylla W OTHAbIXa, BBIPAIIMBAHUS U PA3MHOXKEHUS KYJIbTYpPHBIX PpAaCTCHUU U
JIOMAIIIHUX KUBOTHBIX, YX0/1a 32 HUMH.

2.COAEP/KAHUE YYEBHOI'O ITPEJIMETA, KYPCA

Coaep:xanue nmporpamMmsl.

Buoaorus. 6 kiaace. (34 4, 14 B Heme110)

COAEPXXAHUME YUEBHOI'O ITPEIMETA

Paznen 1. CtpoeHune u CBOMCTBA KUBBIX OpraHu3MoB (12 yacoB)

BUOJIOT'MA. CTPYKTYPA BUOJIOTUYECKOI'O 3HAHUSA. Yem xuBoe
OTJINYAETCS OT HEXKUBOTO. MHOTr000pa3ue KUBbIX OpraHu3MoB. OCHOBHBIC
CBOMCTBA )KUBBIX OPraHU3MOB: KJIETOYHOE CTPOCHUE, CXOAHBIA XUMUYECKUI COCTAB,
0oOMEH BEILECTB U SHEPTUHU, MIUTAHUE, IbIXaHUE, BBIJICJICHUE, POCT U

pa3BUTHE, Pa3ApPaKUMOCTh, JBUXKEHUE, pa3MHOXKeHUEe. buosorus kak Hayka.
Pa3znensl Ouonoruu. CucTeMaTrka )KUBbIX OPTaHU3MOB.

[Ipaktrueckast pabora. OOBEKTHI )KUBOWU U HEXKUBON MPHUPOJIBI.

XUMUYECKUI COCTAB KJIETK.

AToMmbI 1 MoJieKyJibl. CoJiepKaHre XUMUYECKUX 2JIEMEHTOB B KileTKe. Boaa, npyrue
HEOPraHUYECKHE BEILIECTBA, UX POJIb B )KM3HEACATEIBHOCTH KIETOK.
Opranudeckue BeIIeCTBa: OCIKU, KUPHI, YIIEBOJbI, HYKJICHHOBBIC KUCJIOTHI, UX
POJIb B KJIETKE.

JlaGoparopubie paboTel. OmpenesieHre cocTaBa CeMsSH NIIeHUIb. OmnpeneneHue
CBOMCTB O€JIKOB, )KMPOB, YIJICBOOB.

CTPOEHMUE KJIETOK pactenuii u )kuBOTHBIX. KileTka — sreMeHTapHas eIuHuLA
KUBOTO. be3bsifiepHbie U siaepHbie KieTKku. CTpoeHue U GyHKIUH sapa,
[UTOIJIA3MbI U €€ OpraHouA0B. XpOMOCOMBI, UX 3HaueHHUe. Paznuuus B cTpoeHUU
PACTUTEIBLHOW U )KMBOTHOU KJIETOK. JIN30COMBI. DHIOIIa3MAaTHYECKAs

ceTb. Anmapar [ osbaxu.

JlabopaTopHble U mpakTUyeckue paboTsl. PaboTa ¢ MHUKpOCKONOM (YCTpOHCTBO
MHUKPOCKOIIA U TIpaBmiia paboThl ¢ HUM). CTpOeHUE KIETOK YKUBBIX

OpraHu3MoB (Ha TOTOBBIX MHKpoIpenaparax). M3roroBjieHre MuKpornpenapara
KOXUIIBI JTyKa UJIM IPYyTrOTo 00BEKTa.

Henenne kimerku. Jlenenme — cmoco0 pa3MHOXKEHHS KieTok. HaciemcrBeHHas
nHpopmanusa. CriocoObl pa3MHOKEHUS KICTOK. MuT03 1 Meito3. Ctaaun

MHTO3a U Meio3a. OTInyrs MUTO3a U Meio3a. 3HaueHHue MUTO3a U Melo3a.
JlaGoparopHas padorta. M3ydueHne Muto3a B KJIETKax KOpelika Jiyka (Ha TOTOBOM
MUKpOTIpenapaTe Wik BUPTYAJIbHO).

TKAHW MHOTI'OKJIETOUYHBIX OPT"TAHMU3MOB. Ilonsitue «tkanby. Kierounsie
AJIEMEHTBI U MEKKJIETOYHOE BEIIECTBO. THUIIBI TKAHEW PACTEHUH, UX
MHOrooOpasue, 3HaueHUe, OCOOCHHOCTH CTPOCHMS. TUIbl TKaHEW >KUBOTHBIX
OpraHU3MOB, UX CTPOCHHUE U (QYHKIIUH.



JlaGoparopHas padoTa. TkaHu KUBBIX Opranu3MoB. OmpeesaeHre pacTUTEIbHBIX U
’KUBOTHBIX TKaHEH (Ha FOTOBBIX MUKpOIIpENapaTax U/l BUPTYaIbHO).

OPI'AHBI IIBETKOBBIX PACTEHHH. ITousitie 06 opraHe. BereraTusHble 1
reHepaTuBHbIEC opraHbl. KopeHb: BHEIIHEE U BHYTPEHHEE CTPOCHUE U

¢ysxun. Bunonsmenenust kopHe. [loOer: BHelIHee U BHYTPEHHEE CTPOEHHE U
¢ysxuun. Bunonzmenenus noderos. L{BeTok: cTpoeHne u QyHKIUH.
Cewmszauatku. [1non. Knaccuduxamus mionos. OkonominogHuk. CeMs: cTpoeHue.
PacnipocTpanenue cemsiH.

JlabopaTopHble U MpakTU4YecKHe padboThl. TUIIBI KOPHEBBIX CUCTEM (Ha repdoapusax
WIM BUPTYaJbHO). PasnnuHoe nmucropacnonoxenue (Ha repoapusx,

KUBBIX PACTCHMSIX WJIU BUPTYyalbHO). Buabl mio0B (Ha HaTypalbHBIX OOBEKTax
WJIN BUPTYaJIbHO).

OPT'AHBI 1 CHUCTEMBI OPI'AHOB XXMBOTHbLIX. Ilonsitue o6 oprane u
cucteme opraHoB. CUCTEMBI OPraHOB KUBOTHBIX: UX COCTaB U (DYHKIIMOHAJIEHOE
Ha3HAYCHHUE.

[TpakTnueckast pabora. CHUCTEMBI OpPraHOB >KMBOTHBIX (II0 PHUCYHKaM WIIU
BUPTYaJIbHO ONPEACIUTh, KaKas CUCTEMa OPraHOB U300paKEHa).

OPT'AHU3M KAK EJMHOE HEJIOE. MHOI'OKJIETOUHOCTD. Ilonsatue o
MHOTOKJIETOYHOM OpPIaHU3ME U €ro (yHKIMOHUPOBAHUM KAaK €IMHOM LIEJIOM.
OcHoBuble noHATUA. bruonorus. Cucremaruka. Opranusm. Knertka. Tkanb. Opras.
Cucrema opraHoB. YMeHUs: OOBSICHATH Pa3HUILY MEX]Y OJHOKIETOUYHBIMU

Y MHOTOKJIETOYHBIMH OpTaHU3MaMH, JOSIEPHBIMU U 1epHBIMU. OTHOCUTH AKUBON
OpraHu3M K LIapCTBY KUBOTO. Pa3nmnyaTe Ha paCTE€HUU OpraHbl U 3HATh UX

GyHKLIHH.

ITPEJAMETHBIE PE3VYJIbTATBI ObYUEHUW A

VYyammecs T0DKHEI 3HATE:

— CYTbh IIOHATUN U TEPMUHOB: «KJIETKA», «SAPO», KTKAHb», KOPTaH», KOPraHU3M»,
«OPTaHOUI», «XPOMOCOMAay, «BET€TATUBHBIC OPraHbl», «T€HEPATUBHBIC

OpraHbD), «CUCTEMA OPTaHOBY;

— OCHOBHBIC OPTaHOMUBI KJICTKH, OCOOCHHOCTH CTPOCHHUS PACTUTEIBbHON KIICTKU;
OpraHbl U CUCTEMbI OPraHOB PACTEHUM U KUBOTHBIX;

—YTO JIKUT B OCHOBE CTPOCHMS BCEX KUBBIX OPTaHU3MOB;

—CTpPOCHHE YacTel 1mobera, OCHOBHBIX OPraHOB M CHCTEM OPraHOB >KHBOTHBIX,
yKa3bIBaTh UX 3HAUCHUE.

VYyammecs TOJKHBI YMETh:

Yuamuyecs 10JKHbBI YMETh:

—pacrno3HaBaTh W TOKa3blBaTh Ha TaOJMIIAX OCHOBHBIC OPTaHOW[IbI KJIETKH,
pPaCTUTEIIbHBIC U )KUBOTHBIE TKAHW, OCHOBHBIE OPTaHbl U CUCTEMBbI

OPTraHOB PaCTEHUU U KUBOTHBIX;

—MHCCJIEI0BATh CTPOCHUE OCHOBHBIX OPraHOB PACTEHUSI;

—YyCTaHaBJIMBaTh OCHOBHBIC YEpPTHl pa3IMuvs B CTPOCHUHU PACTUTEIBLHOW H
’)KUBOTHOM KJIETOK;

—YCTaHaBJIUBATh B3aUMOCBSI3b MEXKy CTPOCHHEM Mo0era v ero PyHKITUSIMU;
—HCCIIeIOBATh CTPOSHUE YacTel mobera Ha HaTypaJbHBIX 00OBEKTaX, OMPEAEIsATh
X Ha Ta0JIMIAX;



—O00OCHOBBIBaTh BaXXHOCTh B3aMMOCBSI3M BCEX OPTaHOB W CHCTEM OPTaHOB IS
oOecrieueHus EeJI0CTHOCTH OPraHU3Ma.

METAIIPEMETHBIE PE3YJIbTATBI OBYUEHU A

VYyamuecs 101KHbl YMETb:

— paboTath ¢ pa3NIUYHBIMU UCTOYHUKAMU UH(POPMAIUK;

— J1aBaTh ONPENEIICHUS;

— paboTath ¢ GUOJIOTUYECKUMHU 00BEKTAMHU.

Paznen 2. XKusnenearenbHocTh opraHnu3moB ( 18 yacoB)

[IMTAHUE U ITMINEBAPEHUE. CymHocTs noHaTus «nutanue». OcoO0eHHOCTH
MUTAHUS PACTUTENBHOTO Oprann3Ma. [louBeHHOE NUTaHKeE.

Bo3znymHoe mmrtanue (dotocuHTe3). (OCOOCHHOCTH TUTAHUS HKUBOTHBIX.
TpaBosiTHBIC KUBOTHBIC, XUIITHUKH, TPYTIOEIbl; CHMOMOHTHI, TIAPa3UTHI.
[TumeBapenue u ero 3HaYeHne. OCOOCHHOCTH CTPOCHHUSI TUTIICBAPUTEIBHBIX CHCTEM
KUBOTHBIX. [TuiieBapuTenbHbie PEPMEHTHI U UX 3HAUCHHUE.

JemoHcTpanus. [lelicTBue KemyJIo4HOTO COKa Ha Oenok. JlelcTBHE CIIOHBI Ha
Kpaxmai. OTbITHL, TOKa3bIBAIOIINE 00pa30BaHUE Kpaxmalia Ha

CBETY, MOIJIOLIEHHUE YTJIEKHCIOro Ta3a JIMCThSIMHU, POJIb CBETa W BOABI B KU3HU
pacTEHU.

JlabopaTopHbie paboThl. JlelicTBUE CIIIOHBI Ha Kpaxmall (BUpTyasibHO). [leficTBue
KEITYJIOUHOTO COKa Ha Oeslok (BUpTyalibHO). OOpa3oBaHue KpaxMala Ha

CBETY (BUPTYaJIbHO WU HA HATYPaJIbHOM OOBEKTE).

JABIXAHHUE. 3nauenue papixanud. Pomb kuciaoposia B mpouecce paclierieHus
OpraHUYECKUX BEIIECTB U OCBOOOXKIEHUS sHEPruu. Jpixanue pacrenuid. Ponib
YCTBUII ¥ YEUEBUUEK B MPOIECCE AbIXaHUS pacTeHUM. J[prxaHue ;kMBOTHBIX. OpraHbl
JIbIXaHUS ’KUBOTHBIX OPraHU3MOB. A3pOObI U aHaIPOOHI.

JleMoOHCTpalusi OMNbITOB, WUTOCTPUPYIOUIUX JbIXaHHWE MPOPACTAIONIUX CEMSH,
JbIXaHWE KOpHEHN; 00HapYyKeHHE YTIIEKUCIIOTO ra3a B BBIJBIXaEMOM BO3IyXE.
TPAHCIIOPT BEHIECTB B OPTTAHU3ME. IlepeHoc BeliecTB B OpraHu3Me, €ro
3HaueHue. [lepenBmkenue BemnecTB B pacteHnn. OcCOOEHHOCTH

CTpPOEHHUs OPraHOB pacTeHUM, O0ECMEeYMBAIOIIUX MPOIECC IMepeHoca BEIIECTB.
Oco0eHHOCTH ITepeHoca BEIIECTB B OpraHu3Max KUBOTHBIX. KpoBeHOCHas cuctema,
e€¢ crtpoenue u ¢ynkuuu. ['emonmumda. KpoBb u e€ coctaBHble yacTH (TU1a3ma,
KJIETKU KPOBH)

JlaGopatopHbie paboThl. TpaHCHOPT BEIIECTB B PACTCHUHU (BUPTYaJbHO WM Ha
HaTypalbHbIX 00bekTax). CocTaB KpOBU JISATYUIKU U YeJIOBeKa (BUPTYalIbHO U

C U3y4YEHHEM MHUKPOIPENapaToB).

JeMoHcTpanusi anuManuu. I[lepeMelieHre NHUINEBAPUTEIIBHOTO ITy3bIphKa Y
npocrenmmx. [lepemenenue xmnoporiactos. [lepeasrxenne Boabl U
MUHEPAJIBHBIX BEIIECTB MO CTEOJII0

BbIJIEJIEHME. OBMEH BEIHIECTB U DHEPTUN.

Ponp BbiIENIEHHST B TPOIECCE JKU3HEIEATEIIBHOCTH OPraHUu3MOB, IPOIYKThI
BBIJICJICHUS] Y PACTCHUM U )KUBOTHBIX. BblsiesieHne y pacteHuil. Boinenenue y
KUBOTHBIX. OCHOBHBIE BBIJICITUTEIIbHBIE CUCTEMBI ¥ )KUBOTHBIX. OOMEH BEIECTB U

DHEPI'UM y )KUBOTHBIX U PACTEHUM.
OIIOPHBIE CUCTEMBI KJIETKHN 1 OPI’TAHNU3MA.



3HaYeHUEe OMOPHBIX CUCTEM B KU3HU OPraHu3MOB. ONIOPHBIE CUCTEMBI PACTEHUM.
OnopHbIe CUCTEMBI )KUBOTHBIX. OTIOPHBIE CUCTEMBI )KUBOTHBIX. JINHBKA.
Hemonctpanust CkeneTsl Miekonuraromux. Pacnunbel  kocted. PakoBHHBI
MOJUTFOCKOB. KOJUIEKIINM HACEKOMBIX.

JlabopaTtopHas pabora. CTpoeHue U CBOMCTBa KocTed. JleMOHCTpalus CKeJleToB
MJIEKOMUTAIOIINX, PACTIUIIOB KOCTEW, PAKOBUH MOJUIFOCKOB, KOJUIEKIIUI
HAaCEKOMBIX.

JABUXEHME. JIBuxkeHne Kak BakHeHIIass 0COOCHHOCTh dKUBOTHBIX OPTraHU3MOB.
3HayeHue JBUraTeIbHOM aKTUBHOCTU. MeXaHU3Mbl, 00€CTIEYMBAOIINE

JBH)KCHUE JKUBBIX OpPraHU3MOB. PacronokeHue KOHEUHOCTEW Yy pa3iuyHbIX
MMO3BOHOYHBIX.

JemoHcTpanuu anumanuu. J[Bmwxkenue wuHdyszopuu Ttydensku. I[lepemerienue
JIOAJIEBOTO YEPBS.

PEI'VJIALIA TTPOUECCOB XU3HEAEATEJIBHOCTHU. XKu3znenesateabHOCTb
opra’usma u €€ CBsA3b C OKpY2Karolleun cpenou. Perymsauus

MPOIIECCOB KU3HENEITENBHOCTH Opranu3mMoB. Pa3znpaxumocts. HepBHas cucrema,
0COOEHHOCTH CTpoeHHUs. Pedieke, MHCTUHKT

Koopaunanus u perynsuus. JKu3HeAesTENbHOCTh OpraHu3Ma U €€ CBsI3b C
OKpyXkKarulen cpenou. Peryisinus npoueccoB )KU3HEAEATEIbHOCTA OPraHUu3MOB.
Pa3znpaxumocts. HepBHast cucrema, 0COOEHHOCTH CTpoeHUs. Pediexc, MHCTUHKT.
besycioBHbie u ycioBHbIe pediiekchl. CoxxHbIe POPMBI TOBEICHMUS.
OHAOKpUHHAsA cucTtema. Ee ponb B peryisiiii MpPOLECCOB KU3HEACATEIbHOCTH.
JKenessl BHyTpeHHEN cekperun. POCTOBBIE BEMIECTBA PACTCHUM.

JlaGoparopHas pabota. CpaBHEHHE TOJOBHOT'O MO3Ta MO3BOHOYHBIX.
JleMoHCTpanusi MUKpONpEenapaToB HEPBHOM TKAHU, KOJEHHOTO M MHIAaTEIbHOTO
pedaekcoB, MojieNiel HEPBHBIX CUCTEM, OPTaHOB YyBCTB PACTEHUH,

BBIPAIIIEHHBIX MOCJIE 00pPa0OTKU POCTOBBIMU BEIIECTBAMH.

PASMHOXEHUNE OPI'AHM3MOB. buosiornueckoe 3HauY€HUE PA3MHOKEHUSI.
Buasbl pazmHoxxeHus1. becnionoe pa3aMHOKEHUE )KUBOTHBIX (JI€JIEHUE

MPOCTEUINNX, TTOYKOBaHUE TUIpHI). becnonoe pasmHokenue pacrenuid. [lonoBoe
pa3MHOXeHHEe opraHu3MoB. OCOOEHHOCTH MOJIOBOTO PA3MHOKEHUS

*KUBOTHBIX. Opransl pa3MHokeHus. [Tonossie knetku. OmnonorBopenue. [lonosoe
pa3MHOXKeHUE pacTeHui. OnbuIeHUE, TBOWHOE OTI0I0TBOPEHUE.

OO6pazoBaHue MIOJI0B U CEMSH.

[IpakTuueckas padota. BereraruBHOE pa3MHOKEHHE KOMHATHBIX PACTECHUH.
JleMoHcTpanusi Crmoco0OB Pa3MHOXKEHUSI PACTCHUM; pa3HOOOpa3usi U CTPOCHUS
COIIBETHUI.

POCT N PA3BUTUE OPI'AHU3MOB. IlpopacTtaHne cemMsH W €ro THIIBL.
Pacnpoctpanenue cemsiH. PocT u pa3BUTHE MHOTOKJIETOYHBIX )KUBOTHBIX:
dbopMupoBaHUE 3apOJIbIINIa M MPOILECCH], MTPOUCXOMASININUE MPU ITOM: JIpoOJIeHUE,
oOpa3oBaHUE JBYXCIONHOTO M TPEXCIOWHOTO 3apobiia. [TonsTus

«OmacTynay, «racTpyia», «Heipyna». TUIbl pa3BUTHS KUBOTHBIX (TIPSIMOE H
HETPSMOE).

JlaGopaTopHble W TpakTUYeCKHe padoThl. BnusHue paznuyHbix (aKTOpOB Ha
popacTaHue CEMsH (BUPTYaJIbHO WM Ha HATypalIbHBIX 00bEKTaxX).



[Ipopacranue cemenu ¢aconu (BUPTyalbHO W Ha HATypalbHBIX OOBEKTax).
OmnpeneneHue TUNOB pa3BUTHUS KUBOTHBIX. [Ipsimoe u HenpsiMoe pa3BUTHE
HACEKOMBIX

JleMoHCTpanusi pa3Iu4HBIX MPEACTABUTENEH DYKapuoOT, HUX MHOroo0Opasus,
0COOEHHOCTEU CTPOCHUS U Pa3MHOKEHHUS.

OcCHOBHBIE TIOHATHUS: MHUTAHHWE, TNUIIEBapeHHE, BBbIJICICHUE, Pa3MHOXKEHUE,
KOOPJIMHALIUA U PETYIISIUS, POCT, pa3BUTHE.

YMeHUs: TPUBOIUTH IPUMEPHI (DH3UOIOTHUECKHUX TIPOIECCOB, OOBSICHATE Pa3IHIHs
MEXIy TUTIAMHA Pa3MHOXEHUS, POCTOM M PAa3BUTHEM, OOBSCHATH 3HAUCHHEC

CHUCTEM OpraHU3Ma.

[MPEJAMETHBIE PE3YJIbTATBI OBYUEHU A

Yyamuecs: JOMKHbI 3HATH:

— CYTh TOHATHA W TEPMHHOB: «IHTAHHEY», «IIHUIICBApPCHHE», «(HOTOCHHTE3Y,
«JIBIXaHHUEY, TPAHCIIOPT BEIIECTBY, KOOMEH BEIIECTBY, KKOOPIUHAIIHSY,
«PEryJISLUsD», «BBIICICHUE», «PAa3MHOXKEHUEY, «OIMbBIJICHUE», «OTUIOJOTBOPEHUE,
«POCT», «PA3BUTHUEY; IIPSIMOE PA3BUTHEY, KHETIPSIMOE Pa3BUTHE

— Oprambl M  CHCTeMbI,  OOECIEUYMBAIONIME  OCHOBHBIE  IPOIIECCHI
YKU3ZHENIEATEIbHOCTH OpraHu3Ma.

VYyamiuecs: 10KHBI yMETh:

—OIMpeAeNsITh U MOKa3bIBaTh Ha TaOJIMIIE OPTaHbl U CUCTEMBI, COCTABIISIONINE
OpTaHU3MBbI PACTCHUH U KUBOTHBIX;

—OOBSCHATH CYIITHOCTh OCHOBHBIX ITPOIIECCOB KU3HEICITCILHOCTH OPTaHU3MOB;
—O00OCHOBBIBaTh B3aMMOCBSI3b MPOIIECCOB KU3HEACSITSIIBHOCTH MEXIY COOO0M;
—CpaBHUBATH MPOIIECCHI )KU3HEACATETHHOCTH PA3TUIHBIX OPTaHNU3MOB;
—Ha0II01aTh 32 OMOJIOTMYECKUMHU POLIECCaMU, OMTUCHIBATh UX, J€JaTh BHIBOJIbI
—HCCIIEIOBATh CTPOCHUE OTACIBHBIX OPTaHOB OPTaHU3MOB;

—UKCHPOBaTh CBOM HAOJIOICHHS B BUJIE PUCYHKOB, CXEM, TaOJIHII;

—co0JIroAaTh TIpaBUjia TMOBEICHUS B KAOMHETe OMOJIOTHH.

METAIIPEIMETHBIE PE3VJIbTATHI ObBYUEHUA

VYuyamuecs: 10KHBI yMETh:

—OpraHu30BbIBATH CBOIO YUEOHYIO JEATEIHbHOCTD;

—TUTAaHUPOBATH CBOIO JEATEIHLHOCThH MO PYKOBOJCTBOM YUUTENS (pOAUTENEH);
—COCTaBIIATH IJIaH PabOTHI;

—Y4acTBOBATh B IPYIIIOBOM padoTe (Masias rpyIra, Kjiacc);

—OCYIICCTBIATh TOWCK JOTIOJHUTENbHOW WH(MOpMAIMU Ha OyMaXHBIX U
AJICKTPOHHBIX HOCUTEISX;

—paboTaTh ¢ TEKCTOM Iaparpada u ero KOMIIOHCHTaMH,

—COCTaBJIATH IJIaH OTBETA;

—COCTaBIIATh BOIPOCHI K TEKCTY, pa30MBaTh €ro Ha OTJEIBHBIC CMBICIIOBBIC YacTH,
JieaTh MOJ[3ar0JIOBKH;

—Yy3HaBaTh U3y4yaeMble OOBEKTHI Ha TAOIUIIAX;

—OIICHUBATh CBOM OTBET, CBOIO paboTy, a TaKKe paboTy OJTHOKIACCHUKOB.

Paznen 3. Opranusm u cpeaa (3 yaca).

CPEJJA OBUTAHUNS. ®AKTOPBI CPEJIbl. Bnusaue ¢axTtopoB HEKHUBOMA
IPUPOBI (TEMIIEPATYPHI, BIAXXHOCTH, CBETA) HA KUBbIE OPTAHU3MBI.

B3anMoCBs31 )KHBBIX OPTaHU3MOB.



Hemonctpauus. Komnekuuu, WITIOCTPUPYIOIIUE 3KOJOTUYECKHE B3aUMOCBSI3U
YKUBBIX OPTaHU3MOB.

[TPUPOJIHBIE COOBILIECTBA. IlpupogHoe cooOIecTBo. IKOCHCTEMA.
CtpykTypa u CBA3U B IpUpoAHOM cooOliecTBe. Llenu nmutanusi.

JemoHcTpanust. Moienu 3K0JI0rM4eCKUX CUCTEM, KOJUIEKIINH, WILTIOCTPUPYIO-11IKe
MUIIEBbIC TN U CETH.

[MPEJAMETHBIE PE3VYJIbTATBI OBYUEHUA

Yyamuecs: JOMKHbI 3HATH:

—CYTh MOHATHA ¥ TEPMHHOB: «cpefia 0OUTaHUs, «(HaKTOPBI CPEabD», «(HaKTOPHI
HEXUBOU TPUPOIB», «(HAKTOPHI )KUBOU MTPUPOIBD?, KITHIIEBHIC TN,

«THIIEBBIC CETHY, «IIPUPOA-HOE COOOIIECTBOY, «IKOCHCTEMAY;

—KaK TOT WK UHOHN (haKTOp CPEIIbI MOYKET BIHUSThH Ha )KUBBIC OPTAaHU3MBI,
—XapakTep B3aUMOCBS3CH MEXKIy IKUBBIMH OpraHU3MAaMH B TPHUPOTHOM
COOOIIIECTBE;

—CTPYKTYpY IPUPOTHOTO COOOIIECTBA

METAIIPEIMETHBIE PE3YJIbTATBI ObBYUEHUA

VYuyamiuecs: 10KHBI yMETh:

—OpraHu30BbIBATH CBOIO YUEOHYIO JEATEIHbHOCTH;

—IUTAaHUPOBATH CBOIO JEATEIHLHOCTD MO PYKOBOJICTBOM YUUTENS (pOAUTEINEH);
—COCTaBIIATH IJIaH padOThI;

—Y4acTBOBATh B IPYIIIOBOM padoTe (Masias rpyIa, Kjiacc);

—OCYUIECTBJISITh TOUCK JOMOJHUTENbHOM HWH(MOpManuu Ha OyMaXHbIX U
AJIEKTPOHHBIX HOCHUTESX;

—paboTaTh ¢ TEKCTOM Maparpada u ero KOMIOHEHTAMU;

—COCTAaBJISATh IJIAaH OTBETA;

—COCTaBIIATh BOIPOCHI K TEKCTY, pa30MBaTh €r0 Ha OTJEIHHBIC CMBICIIOBBIC YaCTH,
JienaTh MoJ3aroJI0BKH;

—Yy3HaBaTh U3y4yaeMble OOBEKTHI Ha TAOIUIIAX;

—OILICHUBATh CBOM OTBET, CBOIO PaboTy, a TaKKe pabOTy OJTHOKIACCHUKOB
JIMYHOCTHBIE PE3VJIbTATHI OBYUEHUA

JIMYHOCTHBIE PE3VJIbTATHI OBYUEHUA

—®dopmMupoBaHrEe OTBETCTBEHHOTO OTHOIICHUS K 00YYEHUIO;

—dopMHupOBaHUE TIO03HABATEIBLHBIX WHTEPECOB M MOTHBOB, HAIPABJIICHHBIX Ha
U3Y4YCHHUE TIPOTPaAMM;

—Ppa3BUTHE HABBIKOB O0YUYCHUS;

—hopMHUpOBaHUE COITMATBLHBIX HOPM U HABBIKOB MTOBEJICHUS B KJIacce, TKOJIE, J0Ma
u ap.;

—hopMupoBaHUEe T0OPOKETATETLHOIO OTHOIICHUS K MHEHUIO APYTOro YeJIOBEKa;
—dopMHUpOBaHWEe  KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  OOIIEHWU U
COTPYJIHHYECTBE CO CBEPCTHUKAMHU, YUUTEISIMU, TOCTOPOHHUMH JIFOJIHBMU B
npoiiecce yueOHOM, OOIIIECTBEHHOM U IPYTOi NESITEIIbHOCTH;

—OCO3HaHHE IIEHHOCTH 3JI0POBOT0 U O€30MacHOTO 00pa3a KU3HU;

—OCO3HAHKE 3HAYCHUS CEMBHU B KU3HU YEIOBEKA,;

—YBa)XHUTEJIbHOE OTHOIICHUE K CTAPIIUM Y MJIQIIIUM TOBApHUIIIAM



[TPUMEPHBIM CITUCOK TEM JJI ITPOEKTHBIX 1
NCCIIEAOBATEJIBCKUX PABOT
6 KIIACC
1. UccnenoBanue BUIOBOTO pa3HOOOpa3Usl paCTECHUM.
Ha MPUIIKOJIBHOM y4acTKe (Ha TEPPUTOPHUHM MapKa).
2. Pa3BuTHe pacTenus. BolpamnBanue NBETOYHON paccaibl sl IKOJIBHOIO JBOPA.
3. AkBapuyM — 3aMKHyTasi sKkocucteMma. CoCTaBIEHUE MPOCTHIX MHUILEBBIX LIETOYEK
MIPECHOBOJIHOTO aKBapHyMa.
4. W3yueHue BHUIOBOTO pa3HOOOpA3Wsi MTHI[ HA IIKOJBHOW KOPMYIIKE W
oTpesieNieHNe X KOPMOBBIX npeanouTenuid. [1o pesynbpratam paboThl COCTaBISAETCS
npe3eHTanus u opopmisiercs cTeHa ¢ poTorpadusMu U OMMUCAHUSIMHI TTHII.
5. N3ydyeHue Ce30HHBIX U3BMEHEHNN Y PACTEHUI HA SKCKYPCUU 110 OCEHHEMY apKy.
COop KOJUIEKIIMM OCEHHUX IHUCTheB. [lo pesynbratam odopmiieHHE BBICTaBKU
«OceHHuit QoTomneizaxy.
6. U3ydyeHue (eHoIOrnueckux M3MEHEHHl OCeHb— 3HMMa—BECHa Ha IMpHUMepe
pacTeHMii IKOJIBHOTO ABOpa WK Onmxkaiiiero napka. CocraBieHue Npe3eHTALUN
U JIEMOHCTpAIUs €€ Ha ypOKe.
7. WccnenoBaHue KJIETOK pa3iMYHBIX PACTEHUH C MOMOUIbI0 MHKPOCKOIA.
Co3znanue kosekuuu ¢GoTtorpaduii KIETOK pa3IMuHbIX paCTUTENbHBIX TKaHel. [1o
UTOraM pabOThl CO3AETCsI MPE3ECHTALUS.

Copnepixkanue nporpamMmmbl

buoJgorus. 7 kaacc. (34 4, 14 B Heae10)

Tema 1. Opranuzanus :kuBoii Npupoasl (5 4.)

Opranusm — equHoe 1enoe. OOmMe CBOWCTBa OPraHU3MOB: OOMEH BEIIECTB,
HACJICICTBEHHOCTh, N3MEHUNBOCTD, BOCTIPOM3BEICHIE, HHINBUyIbHOE pa3BUTHE.
CpenooOpasyromias poiib opranu3MoB. Bun. O6mue npusHaku Buga. Apeai BUa.
[IpucnocoOneHHOCTh 0co0eil K KOHKPETHBIM YCJIOBHSIM Cpeldbl OOUTaHUS.
[Tonynsamus - yacth Buaa. [lomymsiiuu pa3HBIX BHIOB — B3aUMOCBSI3aHHBIC YaCcTH
npupoaHOoro coodmectBa. [IpupoaHoe cO00IMECTBO — 9acTh SKOCUCTEMBI. BumoBas
U TPOCTPAHCTBEHHAs CTPYKTypa cooOmiecTBa. [IumieBbie CBSI3M OpPraHW3MOB B
KOCUCTEME. DKOCUCTEMA — YacTh Onocdepnl. PazHooOpa3ue sKocUCTEM.

Tema 2. DBoJIOUA :KUBOI PUPOBLI (4 Yaca)

Bo3HukHOBeHME KU3HU Ha 3eMJie U €€ CYIeCTBOBaHUE B (HOPME SKOCHCTEMBI.
OBomtonus. OCHOBHBIE COOBITHS B UCTOPHUYECKOM ITyTH PAa3BUTHUS KUBOM MPUPO/IBI:
OT apxes K KaiiHO3010. DBomtonoHHoe yuenue Y. Jlapsuna. HacnenctBeHHOCTh U
W3MEHYMBOCTh, OOpK0a 3a CYIECTBOBAHUE U €CTECTBEHHBIM OTOOP — JABHXKYIIHE
cwitbl IBoOIMH. [Iprcrnoco0aeHHOCTh 0c00€ K KOHKPETHBIM YCIIOBHSIM CPEIIbI
oOuTaHus, pazHooOpa3re BUI0B. BOZHUKHOBEHUE BHICIINX ()OPM KU3HH Ha OCHOBE
0onee TMPOCTBIX — PE3yJbTaT JBOJIIOIIHH. JlokaszaTtenbCcTBa  DBOJFOIUU:
OKaMEHEJIOCTH M OTIEYATKH, 3apOABIIIEBOC CXOJCTBO, CIWHBIN IJIaH CTPOCHMS,
PYAMMEHTApHBIC OPTaHbl, PEIMKTOBBIC BUIbI. CUCTEMATHKA PACTCHUHN M )KUBOTHBIX
— 0TOOpakeHUe IBONIOIUH. [IpHHIMIIBI KiTaccupuKaIny.



Tema 3. PacTenusi — npou3BOAUTEIN OPraHM4Y€CKOr0 BelecTBa. (22 yaca)

[{apcTBO pactenus, ooiue npusHaku. Ocobast poib paCTEeHUM B )KU3HU HallEH
IUTAHEThl KaK MPOM3BOJUTENCH OpraHM4eckoro BemiecTBa. KuzHeHHbIE (HOpPMBbI
pactennii. COBpEMEHHBIN pACTUTENBHBIN MUP — PE3YJIbTATA 3BOJIIOIUU.

[MoamapcrBo Hacrosiue Bogopocnu. [MoamnaperBo barpsuku. OcoOeHHOCTH
cTpoeHust Bojaopociueil. Ortnensl Bomopocieit: 3enénele, bypble, KpacHble
BoZopocid. YepThl MPOrpeccCUBHOM oOpraHu3auu Oypbix Bogopocied. Poib
BOJIOPOCJIEN B BOJIHBIX IKOcHCTeMaxX. Mcnonb30BaHne BOAOPOCIIEH B MPAKTUYECKOMN
JESITETbHOCTH YEJI0BEKA.

[TonuapcTBo Beicmine pacTeHus._Y CI0KHEHUE CTPOCHHUS PACTEHUN B CBA3U C
MPUCIIOCOOJICHHOCTHIO K YCJIOBUSIM Ha3€MHO-BO3AYIIHOM cpeabl. [Ipoucxoxaenue
BBICIIINX pacTeHui. [lepBrie Ha3eMHBIC paCTCHUS — PUHUO(DUTHI.

Otnen MoxoBUIHBIE.

Mxu — camble apeBHUE BhICIIME pacTeHUs. OCOOCHHOCTH CTPOEHHUSI MXOB.
Kuznennsriit [{UK mxoB Ha npuMepe KyKylikuHa JpHa. Paznoo6pasue mxoB. Poib
MXOB B 00pa3oBaHMHM OOJIOTHBIX JKOCHCTeM. buocdepHoe 3HadueHHe O00JIOT,
HKOJIOTHYECKHUE TMOCIEACTBUS WX ocyleHus. TopdoodpaszoBaHue, UCIOIb30BaHUE
Topda.

Otnensl [TannopoTHUKOBUIHBIE, XBOLIEBUIHBIE, Il;mayHOBUHEIE.
VY CII0)KHEHNE CTPOEHHUsI MANIOPOTHUKOB M0 CPaBHEHMIO ¢ MxaMu. LMK pa3ButTus
MarnopoTHUKOB, 3aBUCUMOCTh OT Cpelbl oOuTaHus. BwiMmepiine IpeBOBUJIHBIC
GbopMbI TaOPOTHUKOBUJIHBIX, XBOILEH U IJIAYHOB, UX POJIb B APEBHUX JEMMax
KaMEHHOYTOJBHOTO TepHoJa U 00pa3oBaHMM KamMeHHOro yrisi. Pa3zHooOpasue
COBPEMEHHBIX MAIIOPOTHUKOB U UX 3HAUYCHUE.

Ponb manopoTHUKOB, XBOILIEH, IIIAYHOB B 00pa30BAHUU JIPEBHUX JIECOB.

CeMeHHbIE pacTeHUs, OOIIME MPU3HAKU

Otaen ['onoceMenHbie — OoJiee IPEBHAS TPyIa CEMEHHbBIX pacTeHuil. Kiacc
XBOWHBIE: CTPOCHHE W IHUKJI Pa3BUTHS COCHBI OOBIKHOBEHHOW. PemukTOBBIE
rOJIOCEMEHHBbIE — CaroBHUKOBBIE M THUHKIOBBIC. Pa3HOOOpasume COBpEeMEHHBIX
XBOMHBIX. POJb romoceMeHHBIX B JKOCHCTeMe Talru. buocdhepHoe 3HaueHUe
rOJIOCEMEHHBIX.

Otnen [TokpeiToceMeHHbIe, Mau L[BeTkoBBIC  001IHE Mpru3Haku. YepTrl OoJee
BBICOKOM OpraHu3aldd II0 CPAaBHEHUIO C TOJIOCEMEHHBIMU. lIpomcxoxneHue.
CBoeoOpa3ue JKM3HEHHOro HMkia mokpeitoceMeHHbix. C.I. Hapammna —
BBIJTAIOIIHAIACS OTCUECTBCHHBIN OOTaHUK. JIBoMHOE OTI0IOTBOPEHHUE.
[Iprcrnoco6eHHOCTh TOKPHITOCEMEHHBIX K KU3HU B Pa3IMYHBIX SKOJIOTMYECKUX
ycnoBusix. Kiaccudpukanuss mnokpeitoceMeHHbIX. Kiaccel  OaHOIOMBHBIE U
JBynonenusie. A. JI. TaxTamksH, €ro BKJIaJ B M3YYCHHE CHUCTEMATHKU
nokpeiTroceMeHHbIX. Kitace J[Bynonbenbie: CemerictBo KpecroupeTHbie, CeMeNCcTBO
bo6oBrie. CewmeiictBo IlacineHoBble (IUKOpaAcTymude BHUIABI W KYJbTypHBIE
pacrenus). Knacc OpnomonwHbie: CemelictBo Jlunelinbie. CemelcTBO 3aku
(nIuKOpacTyIlKe BUJIbI U KYJIbTYPHBIE pacTeHHUs ). POJIb 3]1aKOB B JIYTOBBIX U CTETIHBIX
DKOCUCTEMAX.

3HayeHue MOKPBITOCEMEHHBIX JJIs1 pa3BuUTUs 3emiienenusa. Co3/laHne COpTOB
U3 JUKopacTymux BUAOB. Cenekuusi. 3epHOBOE XO35ICTBO — OCHOBA 3€MIICNIEIIHS.
[Timenuna — ocHOBHAs XJieOHask KyJIbTypa. PasHooOpas3ue nieHuir: TBEpIbIE U



MArKue, spoBbie U o3uMble. OBoleBojcTBO. Kamycra — [peBHsIE OBOIIHAS
KyJIbTypa, €€ pa3HOBUIHOCTH U COpTa. BeIpaliBaHue KarycThl.

Tema 4. IlapcTBO KHBOTHBIE. (28 YacoB)

[HapcTtBo XKuBoTtHbie. O01mias xapakrepuctuka. CHMMETpus Tella y dKUBOTHBIX.
Pob )KMBOTHBIX Ha MJIAHETE, KaK MOTpeOUTenei OpraHu4ecKoro BeliecTBa.

[ToamapcTtBo OnHoknetounsle, uinu IIpocreimmue. O6mume npuzHaku. Poib
OJIHOKJIETOYHBIX B 9KOCHCTeMax, 00pa3oBaHKe U3BECTHSKA, Mella, IeCYaHUKa.

Tun CapxoxrytukoHocibl. OcOOCHHOCTH CTpOeHUs, pazHooOpasue. Poib B
IKOCUCTEMAX

Tun CnopoBuku. OCOOEHHOCTHM OpraHU3alMM CHOPOBHKOB — IAapa3UTOB
YEeIOBEKa W JKUBOTHBIX. Mepbl Tpo(HIaKTUKKA 3a00JI€BaHUM, BBI3BIBAEMBIX
CIIOPOBUKAMU.

Tun Wudyzopun. Ocobennoctu ctpoenus. llpusHaku Oonee BBICOKOU
opraHu3anuu UHPY30pUil IO CPABHEHUIO C APYTUMHU MPOCTEHUIITUMH.

[TogmapctBo  MHOrokjieTounsie. OOmue mnpusHaku. [IpoucxoxxaeHue
MHOTOKJIETOYHBIX OT KOJIOHMAJIbHBIX JKI'yTHKOBBIX. WccmenoBanus WM. H.
MeunukoBa. becrio3BOHOYHBIE )KUBOTHBIE, KX POJIb B IKOCUCTEMAX

Tun Kumeynonosnoctueie. O011as xapakTepucTika, paznooopasue. Kiaccer:
['unpounnsie, Cuudounnsie, KopaimoBbie MOIUIBL. 3HAYEHUE KUIIIEYHOTIOIOCTHBIX
B BOJHBIX JKOCHUCTeMax. Pojb KOpaJIOBBIX TOJUIIOB B 00Opa30BaHHM MOPCKUX
pu(OB U aTOJJIOB.

Tun Ilnockue wyepBu._OOmas xapakTepucTuka W pazHooOpasue. Kiacc
Pecununsie uepBu. OCOOEHHOCTH OpraHU3alMK B CBSI3U C OOMTAaHUEM B MOPCKHUX U
npecHbix Bogoémax. Knacc Cocanbuiuku. [Ipucnocobnenus k napasutusmy. Lluki
Pa3BUTHS U CMEHA XO03sI€B Yy Ne4€HOYHOro cocanbiinuka. Knacc JIleHTouHbIe YepBH.
OcoOEHHOCTH CTPOECHUS, JKU3HECATCIIbHOCTH, PA3MHOKEHUS U PA3BUTHUS OBIYBETO
IEIHs, YepPThl MPUCTIOCOOIEHHOCTH K mapazutusmy. [Ipodunaktrka 3aboneBaHui,
BBI3bIBAEMBIX TUIOCKUMU YEPBIAMM.

Tun Kpyrasie uepBu. Ob6mue mpuszHaku. PaznooOpasue. [{uxn pazButus
acKapubl YeJIoBeUeCKo. Mephl MpOoPMIaKTUKU 3apayKeHUs KPYTJIIMU YEPBIMHU.

Tun Konpuateie uyepBu. OOmast xapakrepuctuka. [IporpeccuBHBIE YepThI
OpraHu3alliyd N0 CPaBHEHUIO C IUIOCKUMH W KPYTJbIMHU 4epBsiMu. PaznooOpasue.
Knaccel:  MHoromeTunkoBele, ManomernakoBele, Iluasku. OcoOeHHOCTH
BHEIIIHETO U BHYTPEHHEr0 CTPOEHUS JOXKAEBOTO 4epBs. BumoBoe pazHooOpaszue u
POJIb KOJBYAThIX YEPBEU B MOYBEHHBIX, MPECHOBOAHBIX U MOPCKUX IKOCUCTEMAX.
I'epynorepanus.

Tun Mommockn.O0mas  xapaktepuctuka Tuna. PasnoobOpasue. Kiacc
bproxonorue. Pojib OprOXOHOTHUX MOJUIFOCKOB B dKOCHUCTeMax. Buiabl mapa3uThl U
BpeIUTeNn celibckoro xossiicrBa. Kiacc JIBycTBopuatsie. Posib AByCTBOpYATHIX
MOJUTIOCKOB B Ouosiorudeckoil ounctke BomoéMmoB. Kiacc ['omoBonorume.
[IporpeccuBHBIE YEPTHI CTPOECHUS.

Tun Ynenucronorue. OCOOEHHOCTH BHEITHETO W BHYTPEHHETO CTPOCHUSI.
[Tpoucxoxnenue. PasnooOpasue. Kimacc pakooOpasHbie, 00IIasi xapakTepUCTHKA,
pazHoobOpasue. Kmacc  IlaykooOpasHble, OTIMYMUTENBHBIE  OCOOCHHOCTH,
paznoobpasue. Kmacc Hacexomsbie, oOmue 4epThl BHENIHETO W BHYTPEHHETO
cTpoenus. Pa3Butue HacekoMbiX. PasHoOOpa3ue HaCEKOMBIX, UX OTPSIbI



(TapakaHbl, CTPEKO3bI, KIIOTIbI, )KYKH, 0a00UKH, TBYKPHLUIbIE, IEPETIOHYATOKPBLIBIE).
OOmecTBeHHbIE Hacekomble. Poib HAceKOMBIX B 3KOCHCTEMaX, MPAKTHUYECKOe
3HAYCHHUE.

Tun Xopnposele. OO6mme npusHaku. [loatun becuepennsie, oOmas
xapakrepuctuka. Knacc Jlanuernuku. Ctpoenue nanuetnuka. [lonrun Yepennsie,
wiu [To3BoHOUHBIE, 00111ast XapaKTePUCTHKA.

Hanxnacc Poi6b1._OcoOEHHOCTH BHEIIHETO U BHYTPEHHEIO CTPOEHUS B CBSA3U
c oburanueM. Kiacc XpsmieBsie pbiObl, 00mue npusHaku. PasHooOpasue: akybl,
ckatbl, xuMmepbl. Knacc KocTHbie pbiObl. IIporpeccuBHblE 4epThl CTPOEHUS I1O
CPAaBHEHUIO C XpslIeBbIMU. J[peBHUE KOCTHBIE pbIOBI — Jonactonépseie. [loakmace
Jlyuenépeie — wHambonee paszHooOpa3Has rpymmna pbid. OCHOBHBIE OTPSIBL:
Ocetpoobpaznsie, Cenpaeoobpasubsie, Jlococeobpaznsie, OkyHeooOpa3HEIE.
[IpoMbICTIOBBIE PBHIOBI.

Knacc 3emHoBoaHbIe, M AM@uoOun._ [TponcxoxaeHrne nepBblX HA3eMHBIX
KHUBOTHbIX. (OCOOCHHOCTH CTPOEHHMS, CBSI3aHHBIE C BBIXOJIOM Ha CyIIy.
Pa3smHoxxeHne u pasButue. CBs3b C BOAHOW CpPEAOW B NEPHOJ Pa3MHOXKECHUS.
MHuoroo6pa3ue 3eMHOBOAHBIX. PoJib B sKOCHCTEMAX.

Knacc Ilpecmbikatonuecs, win Pentuiuu._OO0mye NpU3HAKU KaK TUTUYHBIX
obutareneit cymu. [Ipoucxoxnenue. IIporpeccuBHble uUepThl OpraHU3aLUU IO
CpaBHEHUIO ¢ 3eMHOBBIMH. OTpsiasl: Kpyriioronoseie, Uemryiiuarsie, Kpokoauisl,
Yepenaxu, KiroBoronoseie (rarrepus) MuorooOpaszue BuaoB. (OcoOeHHOCTH
CTPOCHHMSI, CBSI3aHHBIE CO cpenod oOuTanus. Poiab B 3KOCHUCTEMax M KU3HU
YEJIOBEKa.

Knacc I[Ituipel. Ocobennocty [ITHIIBI HA3EMHBIX ¥ BOOHBIX D9KOCHUCTEM.

Knacc Muekonutatonie. OCOOEHHOCTH Pa3MHOXKEHUS U Pa3BUTHUS
MJIEKONUTAOMMX. MIIEKONUTAIONIME Pa3HBIX 3KOCHUCTEM. MIEKOMUTAIOIMe
poaHOro Kpas. Pojp NTHIl U MIIEKONMUTAIOIINX B )KU3HU YEJIOBEKA.

Tema 5. bakrepun, rpudbl — pa3pylIuTe/J M OPraHNYeCKOro BellecTBA.
JIumaiinuku. I{apctBo Oakrepun. IlapctBo rpudbl. Poias rpuboB B mpupoae u
JKU3HHU 4YesioBeKa. JINanHuKu.

Tema 6. buopasnoodpasue. BugoBoe paznooOpazue. IKOCUCTEMHOE
pazHooOpasue u JesTeIbHOCTh uenoBeka. [IyTu coxpanenus OuopaznooOpasus.
Pa3znooOpa3ue nruii jgeca poJHOro Kpasi.

Copnepixkanue nporpamMmmbl
Buoaorus. 8 kaace. (68 4, 2 4 B Hee110)

Beenenne. Hayku 00 opranusme uenoBeka. KynbTypa 310p0oBbsi- OCHOBA
IMOJIHOIIEHHOM JKU3HHU.

Tema 1. HaciieacTBeHHOCTD, cpeia U 00pa3 :xKu3HM — GaKTOPHI 310POBbSI.
Kinerka- crpykrypHas eauHuna opraHu3zMa. CoMaTUYe€CKUE W TOJOBBIE KIIETKHU.
HacneactBennoctb W 370poBhe. HacnencTBeHHas ¢ HEHacleJACTBEHHAs
M3MEHYMBOCTb. HacnenctBennblie 0oJ1e3HN MEJIMKO-TEeHETHYECKOE
KOHCYJIbTHpOBaHue. DaKTOphl OKpYyKAIOIIeH cpeabl U 310poBhe. OOpa3 KU3HH U
310POBBE.



Tema 2. Iles10OCTHOCTH OpraHu3Ma — OCHOBA €ro KU3HeJAeATeJbHOCTH.
KoMronenTsl opranuzma 4yenoBeka. CTpoeHHE W MNPUHLMIBI padOThl HEPBHOM
cucteMbl. OCHOBHBIE MEXAHU3MbI HEPBHOM PETYJSILUU. ['yMOpalibHast peryJsisius.
BHyTpeHHssl cpefa opraHu3Ma- OCHOBA €ro LelIocTHOCTU. KpoBb. DoOpMeHHbIE
anemeHThl KpoBU. KpoBeTBopeHue. UMmyHuTeT. IMMyHONIOTHS U 340POBBE.

Tema 3. OnopHo-aABUraTe/ibHasA cUcTeMa U 30poBbe. OOIIEE CTPOCHHE
ckenera. OceBoii ckenet. JloO6aBounslii ckener. CoelMHEHHE KOCTEH. MbIIIICUHAS
cuctemMa cTpoeHrne W (yHKIUH MbIl. OCHOBHBIC TPYMIBI CKEJIETHBIX MBIIIIII.
Ocanka. [1epBasi nomol1ib pu TpaBMax CKeJeTa.

Tema 4. Cucrembl xuzHeoOecnedeHusi. MopMupoBaHUEe KYJIbTYPHI
310poBbA. CTpoeHHE CEepACUHO-COCYAUCTOMN cucTemMbl. PaboTa cepaua. JBuxeHue
KpOBH 10 cocynaMm. Perymsmus &kpoBooOpamienus. IlepBas momoms mpu
OOMOpOXKEHUAX © KpoBoTeueHmsX. Jlmmparnueckas cuctema. CTpoeHue w
(GyHKIIUU OpraHoB JbIXxaHus. OTanbl JbixaHus. Jlerounele o0beMmbl. ['uruena
opraHoB Jpixanus. [lepBasi moMonib pu HapymieHusX abixanus. OOMeH BEIIeCTB.
[Iutanue numeBapeHue. OpraHbl NMUILEBAPUTENbHON cucTeMbl. [IumieBapeHue B
mojoctu pra. llumeBapeHne B KeayAKe MW JBEHAALATUIIEPCTHOM KHUIIKE.
[IumeBapeHne B TOHKOM U TOJICTOM KuIIKE. bapeepHas ponb nedenu. Peryisinus
nuieBapeHus. beakoBbIN, KHPOBOM, YIJIE€BOJHBIN, COJEBOM M BOJHBIH OOMEHBI
BEIIECTB. BuTtamMuHbl M MX 3HA4YeHUE Mg opranu3dMa. KynbTypa NOHUTaHUS.
OcoOeHHOCTH TNHTaHUSA JAE€Te W NOAPOCTKOB. I[lWileBble OTpaBICHUS U UX
npeaynpexaenne. CrpoeHue W (QYHKIUA MOYEBBIJICTUTEILHON CHUCTEMBI.
Moueobpa3zoBanue u ero peryssnus. Ctpoenue u GpyHkiuu koxu. Kynbrypa yxona
3a KOXeu. bone3Hn koxu. Ponb KOXKM B peryisiliuu TEMIIEPATyphl Tea.
3akaJIMBaHUE.

Tema 5. PenpoaykTuBHasi cucremMa u 310poBbe. CTpoeHHe M (PYHKIUU
PENPOIYKTUBHON CHUCTEMBbl. BHYTpHyTpoOHOE pa3BUTHE W POXKICHUE peOCHKA.
PenponykTuBHOE 310pOBbBE.

Tema 6. Cucrembl peryasiiuM KU3HeAEATEILHOCTH W 310pPOBbe.
IlenTpanpHas HepBHas cucteMa. CnuHHOM MO3r. ['0JIOBHOW MO3r: 3aaHUN U
cpeaquuii Mo3r. IIpomexyTtounsii Mo3r. Koneunblii mo3r. ComaTuyeckuil u
BEr€TAaTUBHBIN OTIEIbl HEPBHOM CHUCTEMBI. DHAOKPUHHAA cucTeMa. ['yMopanbHas
perymsius. CTpoeHue U (PyHKITUH jKelle3 BHYTPEHHEH CEKpeInH.

Tema 7. CBsi3b Opranusma ¢ okpyxamwmei cpeaoid. CEHCOpHbIE CUCTEMBI.
Opransl 4yBCTB. AHamu3aTOpbl. 3pUTENbHBIM aHanu3arop. CiyxoBol U
BECTHOYJIApHBIA  aHanmu3aTopbl. (OOOHSATENbHBIA, BKYCOBOM, KOXHBIA U
JIBUTATEIIbHBIA aHAIM3aTOPhI. [ MTHeHa OpraHoB YyBCTB.

Copnepixkanue nporpaMmmbl

Buoaorus. 9 kaace. (68 4, 2 4 B Hege110)

BBenenue (1 4)
Mecto Kypca B CHCTEME €CTECTBEHHOHAYUYHBIX JUCIMIUIMH, a TaKXkKe B
ouosiormyeckux Haykax. llenm u 3amaun Kypca. 3HaueHHe NpeaMeTa I
MMOHWMAaHMS €IMHCTBA BCETO )KMBOT'O U B3aUMO3aBUCUMOCTH BCeX YacTel Onocdepsl
3emun.

Pazgen 1. CTpykTypHasi opraHu3anus ;KUBbIX Opraiu3moB (12 4)



Tema 1.1. XUMHNYECKASA OPTAHU3ALUA KJIETKH (3 u)

OJIEMEHTHBI COCTaB KIJIETKU. PacrnpocTpaHEHHOCTh JJIEMEHTOB, UX BKJIAJ B
oOpa3oBaHME KUBON MaTepuUu U OOBEKTOB HEKUBOM HpUPOIbl. MaKpo3JIeMEHTHI,
MHUKPO3JIEMEHTBI; UX BKJIaJ B 0Opa3oBaHUE HEOPraHMYECKUX U OPraHUYECKHUX
MOJIEKYJI ’KMBOTO BenlecTBa. HeopraHudeckue MOJIEKyYJIbl )KUBOTO BelecTsa. Bona;
e€ XMMHUYECKHEe CBOMCTBa U Onosiornyeckas posib. Cosln HEOPraHMYECKUX KUCIOT,
UX BKJIaJ B OO0ECIEYEHUE IPOLECCOB JKUZHEACATEIBHOCTH U MOJAJIEpKaHUe
romMeocTtasa. Poib KaTHOHOB ¥ AaHMOHOB B  00ECIEYEHHH MPOIIECCOB
KU3ZHENEATeIbHOCTH. (OCMOC M OCMOTHYECKOE JABJIEHUE; OCMOTHYECKOE
NOCTYIJIEHUE MOJEKYyd B KieTKy. OpraHudeckue MoJIEKyJbl. buonormdeckue
MOJIUMEPBI — OCTIKU; UX CTPYKTypHasi opranu3aius. OyHKInun OeNKOBBIX MOJEKYJI.
VYTI1eBOIbI, UX CTPOEHUE U OMOJIOTNYECKast POJIb. JKUpbl — OCHOBHOW CTPYKTYPHBIN
KOMIIOHEHT KIJIETOYHBIX MeMOpaH W uctouyHuK sHepruu. JHK— Monexymbi
HacnencteeHHocTH. Penymnukanus JIHK, nepenaua nacnencreseHHoi nHdopmanuu
U3 MOKOJIEHUs B MokosieHue. [lepenaya HacneacTBeHHON MHGOpMaLUU U3 A1pa B
nutorazmy; tpanckpunuus. PHK, e€ ctpykrypa u pynkunu. Uudopmanronssie,
TpaHcnopTHble, pudbocomanbHbie PHK.

JlemoHcTpanus

OOBEMHBIE MOJENU CTPYKTYPHOW OpraHM3alMd OMOJIOTMYECKUX MOJUMEPOB —
OEKOB M HYKJIEHMHOBBIX KHUCIIOT, UX CpPaBHEHHE C MOJEISIMH HCKYCCTBEHHBIX
MOJINMEPOB (HapUMep, NOJMBUHUIXJIOPUIOM).

[IpeameTHBIE pE3yNbTATHI OOYUEHUS

VYuammecs T0DKHEI 3HATE:

—MAaKpO3JIEMEHThI, MUKPO3JIEMEHTHI, UX BKJIAJ] B 00pa30BaHUE HEOPraHUYECKHUX U

OPraHMYECKUX MOJIEKYJI )KUBOTO BELIECTBA;
—XUMHYECKHE CBOMCTBA M OUOJIOTHYECKYIO POJIb BOJBL;

—pOJib KATUOHOB U aHMOHOB B 00ECIIEUEHUH MPOLIECCOB KUZHEACATEIbHOCTH;
—YPOBHHU CTPYKTYpPHOIH OpraHu3anuu OeIKOBBIX MOJIEKYT;

—TIPUHIUIBI CTPYKTYPHOM OpraHu3aluu U pyHKIHUU yTIeBOI0B

—TIPUHIUIBI CTPYKTYPHOM OpraHu3aluu U QyHKIHU KUPOB;

—CTpyKTypy HyKJIenHoBbIX kucioT (JJHK u PHK).

VYyamuecs 10MKHbI YMETh:

—OOBSACHATH NPUHIUN ACUCTBUS (DEPMEHTOB;

—XapaKTepu30BaTh (PYHKIUU OEIIKOB;

—OTMeYaTh YHEPTETHUECKYIO POJIh YTIIEBOAOB U TUNIACTUYECKYIO (DYHKIIMIO )KUPOB.
Tema 1.2. OBMEH BEHIECTB U [TPEOBPA3OBAHUE SHEPI'MIU B KJIETKE
(4 u)

OOMeH BelecTB U MpeoOpa3oBaHUE PHEPTUU B KIIETKE.

TpancmopT BemecTB uepe3 KiIeTouHylo MemOpany. [lunHo-u  daronuros.
BHyTpuKkiieTouHOE NUIIEBapEHNUE U HAKOTIEHUE SHEPTUU; PACILEIIICHUE TJIFOKO3BI.
buocunTtes 0eaKoB, )KUPOB U YIIEBOJOB B KJIETKE.

[TpenMeTHbIE pe3yabTaThl 00yUEHUs

VYyamumecs: 107KHbI yMETh:

—ONUCHIBaTh 0OMEH BEIIECTB U MPEBPAIEHUE SHEPTUHU B KIIETKE;

—TPUBOJIUTH MOAPOOHYIO CXEMY Mpoliecca OMOCHHTE3a OEJIKOB.



Tema 1.3. CTPOEHME N ®YHKIWU KIIETOK (5 u)
[Ipokapuotuueckue kieTku: ¢opma u pasmepbl. lluTomnasma OakTepuanbHON
kietku. OpraHuzanuss Meradoiu3ma y MpoKapuoT. [eHeTwyeckuil ammapar
Oaktepuii. CrnopooOpaszoBanue. PazMHOkeHHMe. MecTo U poJib MPOKAPUOT B
OHoILIEHO3aX.
OykapuoTtnueckas kjeTka. l{uromnasma syKapuoTHYECKON KIIETKU. OpraHesibl
[UTOIIa3Mbl, UX CTPYKTypa u (pyHkiuu. [{urockener. BxitoueHus u ux pojib B
MeTaboMM3Me KIETOK.
KiterouHoe siqpo — LUEHTp YIpaBIEHUS KUZHEAEATEIbHOCThIO KIETKH. CTPYKTYpbI
KJIETOYHOTO siipa: siiepHas 000JI0UKa, XpPOMATUH (TE€TEPOXPOMATHH), SAPBIIIKO.
OcoOeHHOCTH CTpOEHUs pacTUTENbHOW KieTku. Jlenmenune kietok. Kimetku B
MHOTOKJICTOYHOM  opraHusme. [lonstue o  auddepeHupoBke  KIETOK
MHOTOKJIETOYHOTO opranusMa. peayrumumkanus JJHK; MuTo3, ¢hazsl MUTOTHUYECKOTO
JIEJIEHUS U IPeo0pa3oBaHusl XpOMOCOM. bruosiornueckuii CMbICH U 3HAUEHUE MUTO3a
(Oecnosioe  pa3sMHOXEHHE, POCT, BOCIOJHEHHME KJIETOYHBIX MOTEPh B
(U3HOIOTMYECKUX U MTATOJIOTUYECKUX YCIIOBUSX).
KirerouHast Teopusi CTpOEHUSI OpraHU3MOB.
JlemoHcTpanus
[IpyHIMIIMATBHBIE CXEMBI YCTPOKWCTBA CBETOBOTO U 3JIEKTPOHHOI'O MUKPOCKOIIA.
CxeMmbl, WILTIOCTPUPYIOIIKE METO/IbI TPEMapaTUBHON OMOXUMHUHN U UMMYHOJIOTHH.
Mopenu kietku. CXemMbl CTPOEHUS OPraHOUA0B PACTUTEIBHON U )KUBOTHOM KJIETOK.
Mukponpenapatbl KJIETOK paCT€HUM, )KUBOTHBIX U OJJHOKJIETOYHBIX IPHOOB.
@urypbsl MUTOTHYECKOTO JICJICHUS B KJIIETKAX KOPEIIKA JIyKa IT0J MUKPOCKOIIOM U Ha
CXeMe.
Matepuaibl, pacckasbiBarouue o Ouorpadusx yu€HbIX, BHECIIUX BKJIa/l B pa3BUTHE
KJIETOYHOUN TEOPHH.
JlaGopaTopHblie U NpakTUH4YecKue padoThl
N3yuenune knetok  OakTepuif, pacTeHW ©W  IKUBOTHBIX HA  TOTOBBIX
MUKpoIMpenaparax®.

Paznea 2. Pa3MmHokeHHe M HHAUBHAYAJIbHOE Pa3BUTHE OPraHU3MoB (5 4
Tema 2.1. PASMHOXEHUE OPTAHU3MOB (2 u)
CymHocTh U (OpMBI pPa3MHOXKEHUS OpraHu3MoB. becrnonoe pa3smMHOXKEHHUE
pacTeHMA W KUBOTHBIX. [lonoBOE pa3sMHOXKEHME JKUBOTHBIX W PACTCHUU;
oOpa30oBaHUE MOJIOBBIX KJIETOK, OCEMEHEHUE U OIUIOA0TBOpeHHE. bronornyeckoe
3HAY€HUE M0JIOBOTO pa3MHOKeHUs. ["ameTorenes. Ileproabl 00pa3oBaHus MOJOBBIX
KJIETOK: pPa3MHOKEHHE, POCT, co3peBaHuEe (Meio3) u (OPMHPOBAHUE MOJOBBIX
kJ1eToK. OcoOEHHOCTH IepMaToreHesa u oBorenesa. OmiogoTBOPEHUE.
JemoHcTpanus
[Inakatel, WILTIOCTPUPYIOIIME CIOCOOBI BEr€TATUBHOTO PA3MHOXKEHHS TIJIOJOBBIX
JIEPEBBEB U OBOILHBIX KYJIBTYD.
Muxkponpenapatsl  sifriekiaeTok. ®dortorpaduu, oTpaxarounme pasHooOpazue
IIOTOMCTBA Y OAHOM Iapbl POJAUTENEH.
[TpenmMeTHbIE pe3yabTaThl 00yUEHUS
VYuammecs T0JKHBI 3HATh:
—MHoroo0Opa3ue ¢GopM Oecroioro pa3MHOXKEHHS W TPYIIBl OPTraHU3MOB, IS
KOTOPBIX OHU XapaKTEPHBI;



—CYIIHOCTD ITOJIOBOT'O PA3MHOKCHUA U €TO OMOJIOrHYECKOE 3HA4YCHUC,
—IIpOIECCC raMETOIrCHE34a,

—MEHO03 U eT0 OMOJIOTHYECKOE 3HA4YCHUC,

—CYIIHOCTH OIINIOAOTBOPCHUAI.

yanIHCCH HOJIDKHBI YMCTb!

—XadpPaKTCPU30BATb OMOJOTHYECKOE 3HAUCHHE OECIIOIOTO Pa3MHOKCHUSA,

—OO0BSCHATD MPOIIECC Meil03a, MPUBOIAIINI K 00pa30BaHUIO TAINIONIHBIX TaMET.
Tema 2.2. UHANBUYAJIbHOE PA3BUTUE OPTTAHMU3MOB (OHTOI'EHE3)
(3 9)
OMOpuoHaNnbHbIA TIepuoa pa3BUTUs. OCHOBHBIE 3aKOHOMEPHOCTH JPOOJICHUS;
oOpa3oBaHME  OJHOCIOMHOrO  3apojsimia —  Omactynel.  [actpynsius;
3aKOHOMEPHOCTH 00pa30BaHMs JBYCIOMHOIO 3apojibliia— ractpyJsl. [lepBuunbii
OpraHoreHe3 W najbHeumas auddQepeHIupoBKa TKaHEH, OpraHOB U CHUCTEM.
[TocTamOproHanbHbId TIepuo] pa3BuTUsA. Dopmbl TOCTIMOPUOHAIIBHOTO MEPUOA
pazButusi. HempsiMoe pa3BuTHe; TONHBIA UM HEMOJHBIA  MeTamopdos.
buonornueckuii cMpici pa3zsutus ¢ meramopdosom. Ipsimoe pazsutue. Crapenue.
OO1ue 3akoHOMEpHOCTHU pa3BUTHs. buorenernueckuit 3akoH. CX0aCTBO
3apojblleil W SMOpHOHanbHAas JuBepreHIus mnpuzHakoB (3akoH K. boapa).
buorenernueckuii 3akoH (3. ['ekkenb u ®. Mromiep). Padotsr A. H. CeBepiioa 06
AMOPUOHATILHON U3MEHYHUBOCTH.
JleMoHCTpanus
Tabnuipl, WUIIOCTpUpYIOIIUE TMpolecc Meramopdo3a y 0ecrno3BOHOYHBIX
(KECTKOKPBUIBIX M YEHTyHYaTOKPBUIBIX HACEKOMBIX) M MO3BOHOUYHBIX (aMpuoOuii).
Tabnuipl, OTpakaroUMe CXOJCTBO 3apPOJIbIINIEH MO3BOHOYHBIX KUBOTHBIX. CXEMBbI
npeoOpa3oBaHusl OPraHOB U TKaHeH B puioreHese.

Paznen 3. HaciieiCTBEHHOCTh M U3MEHYUBOCTH OPranu3sMoB (20 1)

Tema 3.1. BAKOHOMEPHOCTU HACJIIEAOBAHUSA ITPU3HAKOB (10 u)
OtkpbiTie I'. MeHzaeneM 3aKOHOMEPHOCTEM  HACIENOBAaHUS  IPU3HAKOB.
['uOpugonoruyeckuii MeToJ] M3y4eHHUs HACJIEIACTBEHHOCTU. MOHOTHOpHIHOE U
MOJIMTHOPUTHOE CKpelnruBaHue. 3akoHbl MeHpens. He3aBucumoe U cliemiieHHOE
HaclienoBaHue. |'eHeTnueckoe omnpeneseHue Imoja. ['eHoTHn Kak LenoCTHas
cucreMa. B3anMoOJEeNCTBUE QJUICNIBHBIX M HEAJUIEIbHBIX T'€HOB B OIPEICIICHUU
MPU3HAKOB.

JleMoHCTpanus

Kaptel xpoMocom dyenoBeka. PoIOCIOBHBIE BBIIAIOLIMXCSA MPEACTABUTENIEH
KYJbTYpbl. XpOMOCOMHBIE AHOMAJIUH YEJIOBEKA U X (DEHOTUITHYECKUE MPOSBICHUSI.
JlaGopaTopHble U NpaKTUHYECKHE PadOTHI

Pelnienne reHeTHYECKUX 3a/1a4 U COCTABIEHUE POJOCIOBHBIX.

Tema 3.2. 3BAKOHOMEPHOCTU USMEHUYMBOCTMU (6 u)

OcHoBHBIE (OPMBI U3MEHYMBOCTH. | €HOTUNIUYECKAss H3MEHYMBOCTh. MyTarumu.
3HadyeHWe MyTaluid IS TPAKTUKH CEIIbCKOTO XO3SMCTBA M OWOTEXHOJIOTHH.
KoMOuHaTiBHAsT W3MEHUMBOCTH. OBOJIIOIMOHHOE 3HAYEHHWE KOMOWHATHBHOU
n3MeHuYnBoCcTU. DeHoTUNMYECKasi, Ui MOIU(UKAITMOHHAS, ©3MEHYUBOCTh. Poib
YCJIOBHM BHEIIHEN CPEJIbl B PA3BUTUH U MPOSIBIICHUU ITPU3HAKOB U CBOMCTB.
JMemoncTpanusi. [Ipumepsr MoarpUKAITMOHHON N3MEHYNBOCTH.



JlabopaTtopHblie U NpakTHYecKHe PadoThI

[ToctpoeHue  BapuallMOHHOM  KpUBOM  (pa3Mepbl  JIUCTBEB  PACTEHUH,
aHTPOIIOMETPUUECKHE JIAaHHBIE YUAITXCS).

Tema 3.3. CEJIEKLIUS PACTEHUH, )KUBOTHBIX 1 MUKPOOPI'AHH3MOB
(4 1)

[{eHTpBl TPOUCXOXKIECHUS U MHOTO00pa3usi KyJbTypHBIX pacTeHuid. Copt, mopoa,
mTaMM. MeTOabl CEeNeKUUA PAaCTEHUW W KUBOTHBIX. [[OCTMXKEHHS U OCHOBHBIC
HaIMpaBJICHUS COBPEMEHHOM CEJICKIMU. 3HAYEHUE CEJICKIUU [JIsl Pa3BUTHUS
CEJIbCKOXO3SIICTBEHHOTO MPOM3BOJICTBA, MEIUIMHCKON, MUKPOOHOJOTMYECKON H
JIPYTUX OTpaciieid MPOMBIIUIEHHOCTH.

JleMoHCTpanus

CpaBHUTENBHBIA aHAIW3 TOPOJ JAOMAIIHUX KUBOTHBIX, COPTOB KYJIbTYPHBIX
pacTeHHil U uX AUKHUX NpenkoB. Komaekuuu u mpemnaparbl COPTOB KYJIbTYpPHBIX
pPaCTEeHUM, OTINYAIOIIUXCS HAMOOJIbIIEH TJI0OBUTOCTHIO.

Paznen 4. IBosionus ;KuBOro Mmupa Ha 3emJie (23 1)
Tema 4.1. MHOI'OOBPA3UE XXUBOI'O MHUPA. YPOBHU OPTAHU3AIINUN U
OCHOBHBIE CBOMCTBA JXUBbIX OPTAHM3MOB (2 1)
YpOBHM  OpraHu3anMd  JKA3HU:  MOJIEKYJIIPHO-TEHETUUYECKUU,  KJIETOYHBIMN,
TKAHEBBIH, OpTaHHBIM, OpTraHU3MEHHBIM, MOIYJISIIUOHHO-BUIOBOH,
OMOreoleHOTUYECKUN U OnochepHblii. ENMHCTBO XMMHYECKOrO0 COCTaBa >KUBOMN
MaTepUuM; OCHOBHBIE TPYIIbl XUMHUUYECKUX AJIEMEHTOB M MOJICKYJ, 0Opa3yrolue
)KHBOe BemlecTBO Ouocdeprl. KietouHoe cTpoeHue OpraHu3MOB, HACEISIOMIMX
3emmto. OOMEH BEIIECTB W CaMOPEryJslus B OWUOJOTUYECKUX CHCTEMaX.
CaMoOBOCIPOM3BEAECHNUE; HACIEACTBEHHOCTh W M3MEHYMBOCTH KaK OCHOBA
CYyILlECTBOBAaHMs >XKMBOW Marepuu. Poct u pasButue. PaznpaxumocTts; (GopMmbl
M30MpaTeIbHOM peaKIui OpraHW3MOB Ha BHEIIHHE BO3ACHCTBHSA. PUTMHUYHOCTH
MPOIIECCOB  KU3HENEATCTLHOCTH; OWOJOTHYECKHEe PUTMBI M UX 3HA4YCHUE.
JINCKPETHOCTh KWBOTO BELIECTBA MU B3aMMOOTHOUIEHHMS YAacTU M LEJIOr0 B
OonocrucreMax. DHEPro3aBUCUMOCTh >KHMBBIX OPTraHu3MoB; (OPMBI TOTPEOJICHUS
sHepruu. lLlapcTBa XHMBOM NPUPOABI; KpaTKas XapaKTEPUCTHKA €CTECTBEHHOU
CUCTEMBI KJIaCCHU(PUKAIINH KUBBIX OPraHu3MOB. BuioBoe pasHooOpasue.
JemoncTpanusi. CXeMbl, OTPaXaIINE CTPYKTYPbI HAPCTB KUBOU MPUPOIBI.
[IpenMeTHbBIE pe3yabTaThl 00yUYEHUS
Tema 4.2. PASBUTUE BMUOJIOTUU B JOJJAPBUHOBCKUU ITEPUO/T (2 u)
Pa3Butne Ouonorun B JOJAPBUHOBCKUN mepuoj. [OCMOACTBO B Hayke
MpECTaBICHUN 00 «HM3HAYAJIbHOU IIEJeCOO00Pa3HOCTH» M HEU3MEHHOCTH KUBOMU
npuponabl. PabGotet K. JluHHes 1O cucTeMaTuke pacTeHHM | KUBOTHBIX.
OBomonmonHas teopus K. b. Jlamapka.
JlemoHcTpanus
buorpadgum yu€Hpix, BHECIIMX BKJIQJ B pa3BUTHE DBOJIOIHOHHBIX Wel. Ku3Hp u
nestenpHOCTh K. b. JIamapka.
Tema 4.3. TEOPUA Y. JAPBUHA O ITPOMCXOXKJIEHUM BUJIOB ITYTEM
ECTECTBEHHOI'O OTBOPA (5 u)
[Ipeanocbuiku Bo3HWKHOBeHUs yueHuss Y. JlapBuHa: mocTwxkeHus B 00JacTu
€CTECTBEHHBIX HAYK, SKCIIeAMIUOHHBIN MaTepuall Y. Jlapsuna. Yuenue Y. /lapBuna



00 uckycctBeHHOM 0oTOOpe. Yuenue Y. JlapBuHa o ectecTBeHHOM oTOOpe. Bua—
JJIeMEHTapHas  JBOJIIOIMOHHAS ~ eAMHMIA.  BceoOmas  MHAMBUAyaIbHAs
M3MEHYMBOCTh U M30BITOUHAS YHUCIEHHOCTh MOTOMCTBA. boph0a 3a cyliecTBOBaHuE
U €CTECTBEHHBII 0TOOp.

JdeMoHCcTpanus

buorpadus Y. Jlapsuna. MapuipyT u KoHKpeTHbIe Haxoaku Y. JlapBuHa Bo Bpems
nyTemecTBUs Ha Kopadie «buriby.

Tema 4.4. TIIPUCIIOCOBJIEHHOCTH OPI'AHMU3MOB K VYCJIOBUAM
BHENIHEN CPEJIbl KAK PE3VJBTAT JEMCTBUI ECTECTBEHHOI'O
OTBOPA (2 u)

[TpucnocobutenpHbIe 0COOCHHOCTH CTpoeHUsS. I[IOKpOBUTEILCTBEHHAs OKpacKa
MOKPOBOB TeJja: CKPhIBAIOIIasi OKpacka (OAHOTOHHAs, IBYTOHOBAs, PACUJICHSIONIAs
U 1p.); peaocTeperaromnas okpacka. Mumukpus. [IpucnocobutensHoe moBeIeHUE
YKUBOTHBIX. 3a00Ta 0 moToMcTBE. Pu3nonorndeckue agantaiuu. OTHOCUTEILHOCTD
MPUCTIOCOOJICHHOCTH.

JlemoHcTpanus

Nnmoctpaunu, AEMOHCTPUPYIONIUE CTPOEHUE TENIA KUBOTHBIX M PACTUTEIIbHBIX
OpraHU3MOB, OOECIEUYMBAIOIINE BBDKUBAHUE B THUIMUYHBIX JUISI HUX YCIOBHUSX
cyuiecTBoBanus. [Ipumepsl

Pa3JIMYHbBIX BUJIOB MOKPOBUTEIHCTBEHHOW OKPACKU Y )KUBOTHBIX.

JlaGopaTopHble U NPaKTHYIECKHE PAdOTHI

OO0cy>x1eHre Ha MOJEIISIX POJIU MPUCTIOCOOUTEIBHOTO TTOBEJECHUS )KUBOTHBIX.
Tema 4.5. MUKPOS2BOJIIOILMA (2 u)

Buja xak reHeTHYecKu M30JMPOBAHHAS CUCTEMA; PENPOIYKTHUBHAS U3OJSAIUS U €&
MexaHu3Mbl. [lomynsiuoHHasi CTPYKTypa BUJA; DKOJOTMYECKUE U TeHETHUYECKHUE

XapaKTEPUCTUKN momyssiuii. [lomynmsamus—  37meMeHTapHash 3BOJIOIMOHHAS
enunauia. [lyTa u ckopocTs BUI000pa3oBaHus; reorpaduueckoe U IKOJIOTHIECKOE
BUI000pa30BaHue.

JlemoHcTpanus

Cxembl, WILTIOCTPUPYIOIIME Mpoliece reorpaduueckoro Bugooopasosanus. Kusble
pacTeHus U )KUBOTHbIE, FepOapuy U KOJUIEKINH, TOKA3bIBAIOLINE HHANBUAYATbHYIO
U3MEHYMBOCTb U pa3HOOOpa3ne COPTOB KyJIbTYPHBIX paCTEHUI U MOPOJ JOMALTHUX
KUBOTHBIX, @ TaKXXe pE3yJIbTaThl MPHUCIOCOOJIEHHOCTH OPTraHu3MOB K Cpeje
OoOWTaHUA U Pe3yNbTaThl BUA00OPA30BaHUS.

JlaGopaTopHble U NPpaKTUHYECKHE PAdOTHI

N3yuenue npucnoco0IEeHHOCTH OPraHU3MOB K cpeJie OOuTaHus™.

W3ydeHne n3MEeHYMBOCTH, KPUTEPUEB BHJIA, PE3YJITATOB NCKYCCTBEHHOTO 0TOOpa
Ha COpPTax KyJbTYPHBIX paCTCHUN™.

Tema  4.6. BUOJIOTMYECKHE  TIOCJIIEACTBUA  AJAIITALUMN.
MAKPOSBOJIFOLUA (3 u)

['maBHBIC HampaBJieHUs 3BOJIOIUMOHHOTO Mpolecca. buomornyeckuit mporpecc u
ounonornueckuii perpecc (A. H. Ceseprios). [yt mocTmkeHus OMOIOTHIECKOTO
nporpecca. OCHOBHbBIE 3aKOHOMEPHOCTH 3BOJIIOLMHU: TUBEPreHIUs, KOHBEPTreHIUS,
napayuienusM. [IpaBuna 3BoIONUU TpyHH OPraHU3MOB. Pe3ynbTaThl 3BOJIOLUU:
MHOrooOpasue  BHUIOB, OpraHuyeckas  LeJIecooOpa3HOCThb,  IMOCTEHEHHOE
YCII0)KHEHHE OpraHU3alliH.



JeMoHCTpanus
[IpuMepbl TOMOJIOTMYHBIX M  aHAJOTUYHBIX OpPraHoB, WX CTPOCHHS U
MPOUCXOKICHUSI B OHTOreHe3e. CXembl COOTHOLICHHWS MYTEW MPOrpeCCUBHOM
OMOJOTMYECKOM H3BOJIONMKU. MaTepualbl, XapakTepHU3yIOUIUe MpeAcTaBUTEIeH
JKUBOTHBIX M PACTEHUHN, BHECEHHBIX B KpacHyr0 KHUTY M HaXOZSALIUXCS IOJ
OXpaHOM rocyJ1apCcTBa.
Tema 4.7. BOBHUKHOBEHUE XKM3HW HA 3EMJIE (2 u)
Oprannyeckuii MUp KaK pe3yJibTaT 3BOIMIOLUMN. BOZHUKHOBEHUE U Pa3BUTHE KU3HU
Ha 3emiie. XUMHYCCKHH, Tpeaononorndaeckuii (Teopust akaaemuka A. M. Omapuna),
OMOJOTMYECKUA W COUMAJbHBIA  3Tambl  Pa3BUTHA  JKUBOW  MaTepuu.
dunoreHeTHUECKHE CBSA3M B JKHBOW MPUPOJE; €CTECTBEHHAs Kiaccuukarius
YKUBBIX OPTaHU3MOB.
JleMoHCTpanus
CxeMbl BO3HUKHOBEHMS OJTHOKJIETOYHBIX YKapHUOT, MHOTOKJIETOYHBIX OPraHU3MOB,
pa3BUTHS LIAPCTB PACTEHUN U )KUBOTHBIX.
Tema 4.8. PASBBUTHUE XKMU3HU HA 3EMIIE (5 1)
Pa3ButHe xu3HU Ha 3eMIle B apXEUCKYIO U IPOTEPO30MCKYIO 3pbl. IIepBbIie ciienbl
xu3Hn Ha 3emie. llosiBieHne BceX COBPEMEHHBIX THIIOB OECIIO3BOHOYHBIX
KUBOTHBIX. [lepBble XOpaoBbie. PazBuTie BOAHBIX pacTeHUM. Pa3BuTue )KU3HU HA
3emsie B Mae030MCKyr0 3py. IlosiBIeHHE W 3BOMIONUSA CYyXONYTHBIX PAaCTCHUU.
[TanmopoTHUKHY, CEMECHHBIE MTarlOPOTHUKH, rOJIOCEMEHHBIE pacTeHus.
BO3HUKHOBEHHE TO3BOHOYHBIX: PBIOBI, 3EMHOBOJHBIE, MPECMBIKAIOUIUECS.
Pa3Butune xu3Hu Ha 3eMII€ B ME3030MCKYIO
U KanmHO30MCKYyr O9pbl. [losBiaeHMEe M pacnpoCTpaHEHUE MOKPBITOCEMEHHBIX
pacteHuid. BO3HHMKHOBEHME TTHUI] U MIIEKONUTAarOmUX. llosBieHne u pa3BuTHE
npuMaroB. Ilpoucxoxnenue demoBeka. MecTo uenmoBeka B KMBOW IIPUPOJE.
CucremaTtnueckoe nojoxxeHue Buaa Homo sapiens B cucteme )KMBOTHOIO MUpa.
IIpu3Haky M CBOMCTBA 4YEJIOBEKA, ITO3BOJIAIOIIME OTHECTHM €r0 K pPa3Iu4HbIM
CUCTEMATUYECKUM TpyIIaM [apcTBa XUBOTHbIX. CTauM 3BOJIIOLMU YEJIOBEKa:
JPEBHEUIIINI YETOBEK, IPEBHUI YETIOBEK, MEpBbIe COBPEMEHHbIE Tt01u. CBOICTBa
yelioBeka Kak Owonormyeckoro Buiaa. [lomynsmmonHas ctpyktypa Buaa Homo
sapiens; 4eJIOBEYECKHE pachl; pacooOpa3oBaHKE; €IMHCTBO MPOUCXOXKIEHUS pac.
AHTHHay4Has CyIIHOCTh pacU3Ma.
JleMmoHCTpanus
Penponykuuu kaptul 3. bypuana, orpaxatomux ¢ayHy U (Gaopy pazaudHbIX 3p U
nepuoAoB. CXeMbl pa3BUTHS LIAPCTB KUBOU NMpUpoAbl. OKaMEHEIIOCTH, OTIIEYATKU
pacTeHuil B APEBHUX NOpoJax. MoJenn CKENETOB YEIOBEKAa M IO3BOHOYHBIX
YKUBOTHBIX.

Paznen S. B3auMooTHOIIEHUsI OpraHu3Ma u cpeabl. OCHOBBI 3K0J0THH (7 1)
Tema 5.1. BUOCDEPA, EE CTPYKTYPA U ®YHKIIUU (6 u)
buochepa — xuBas obonouka maaHeTsl. CTpykTypa Omocdepsl. KommoHeHTHI
ouocgepsl: )KUBOE BEIIECTBO, BUIOBOM COCTaB, pa3HOOOpa3ue U BKJIaJ B Onomaccy.
buokocHoe m kocHoe BemectBo Ouochepsl (B. M. Bepnaackuii). Kpyrosopor
BellecTB B npupoze. EctecTBeHHbIE COOOIECTBA )KUBBIX OPTaHU3MOB.
buoreonieno3sl. KoMmoHeHThl OHOTreOlEHO30B: MPOAYIEHTHI, KOHCYMEHTHI,
penyleHTsl. buoleHo3sl: BUI0BOE pazHO00pas3ue, MIOTHOCTD MOMYJISIIHM,



ouomacca. Ab6uorndeckue (pakTopsl cpeasl. Poib TemmepaTypsl, OCBEIIEHHOCTH,
BJIQYKHOCTH U IPYTHUX (PAKTOPOB B AKUZHEIEATETLHOCTH COOOIECTB. THTEHCHBHOCTD
nercTBUs GakTopa cpeiibl; orpaHnurBaronvil ¢pakrop. Bzanmoseiicteue pakTopon
Cpellbl, MpeeNbl BHIHOCIMBOCTU. buotndeckue ¢aktopsl cpeanl. Llenu u cetn
NUTaHUsA. OKOJOTUYECKHE MUpaMuibl: 4Yucel, Ouomacchl, 3Hepruu. CmeHa
ouoreno30B. [IpuurHbl CMeHbI OMOLIEHO030B; (POPMUPOBAHUE HOBBIX

coobmiectB. Dopmbl B3aUMOOTHOIIEHUN Mexay opraHusMamu. I[lo3uTHUBHBIE
OTHOIIEHUSI —  CHMOHMO3:  MyTyaju3M, KOONepanus, KOMMEHCAJIH3M.
AHTHOMOTUYECKUE OTHOLICHUSA: XHUIIHUYECTBO, MAapa3uTHU3M, KOHKYPEHUUS.
HeliTpanbHble OTHOIIEHUSA— HEUTPAIU3M.

JleMoHCTpanus

CxeMbl, WUTIOCTPUPYIOIIHE CTPYKTYpY Ouochepsl W XapaKTepusyromme e
OTJIEJIbHBIE COCTaBHBIE YacTU. TaOauIbl BUIOBOTO COCTaBa H Pa3HOOOpa3Hsl JKUBBIX
OpraHu3MOB OHMOC(EPBHI.

CxeMbl KpyroBopoTa BeIIEeCTB B Ipupoae. Kaprel, oTpaxaromue reoIornyecKyro
UCTOPHIO MaTEPUKOB, PaCIPOCTPAaHEHHOCTh OCHOBHBIX OMOMOB cyiH. [lnapunbMbl
u kuHopuiabMbl «buocdepa». Ilpumepsl cumOnoza Mexay MpeaCTaBUTEIIMU
Pa3IMYHBIX HAPCTB )KUBOU IPUPOJIBI.

JlaGopaTopHblie U NpakTH4YecKue padoThl

CocTaBiieHue cXxeM Nepeaun BeIECTB U dHEPruu (Liernel NTUTaHus).

W3yyeHne © OINKUCAHUE DSKOCHCTEMBI CBOEM MECTHOCTH, BBISIBICHHE THUIIOB
B3aMMO/ICHCTBUS Pa3HBIX BUJIOB B IAHHOM 3KOCUCTEME™.

Tema 5.2. BUOCOEPA N YEJIOBEK (1 u)

[IpupogHeie pecypcbl W HUX HUCIHOJIb30BaHUE. AHTPOIOTeHHbIE  (DAKTOPBI
BO3JICCTBUSI HAa OHOLIEHO3bI (pOJdb YEJOBEKa B MPHUPOJE); MOCIEACTBUSA
XO34MCTBEHHOW  JESATENbHOCTU  dYenoBeka.  [IpoOiieMbl  panmoHaIbLHOTO
IPUPOAOIIOIB30BaHNS, OXPAaHbl IPUPOJBIL: 3AIIUTA OT 3arpsA3HEHUI, COXpPaHEHUE
ATAJIOHOB W NaMATHUKOB NPUPOJIbI, OOecredeHue MPUPOJHBIMU pecypcaMu
HACEJICHUS TUIAHETHI.

JemoncTpanus. KapTsl 3a110BeJHBIX TEPPUTOPUM HALLIEN CTPAHBI.
JlaGopaTopHble U NpakTUH4YecKue padoThl

AHanu3 1 oleHKa NOCIEACTBUM e TEIbHOCTH YEJIOBEKa B SKOCUCTEMax ™.



TEMATHYECKOE INTAHUPOBAHHUE C YKASAHHUEM KOJIMYECTBA
YACOB, OTBOAUMBIX HA OCBOEHHME KAK1OU TEMbI

6 kiacc
Ne i/mt HaumenoBanue temsl Kon-Bo |Kon-Bo JLp. Kou-Bo
4acoB K.p.
BBenenue 1
2 |Oprasbsl U CUCTEMBI OPTaHOB 11 5 1
PKUBBIX OPTaHU3MOB
3 |CtpoeHue 1 KU3HEACATEILHOCTD 22 5 2
OpraHUu3MOB
NToro 34 10 3
7 kJ1ace
Ne | HaumeHnoBaHUE TEMBI Kou-Bo Kou-Bo Komn-Bo JL.p,
1/ 4acoB Kop IT.p
|
1 | Opraau3zanusi >KMBOU IPUPOJIbI 5 1 /1
2 | DBosonys KUBOW MPUPOIBI 4 /1
3 | Pacrenus — IPOU3BOIUTEITN 22 1 13/1
OpraHUYEeCKOTO BEIIECTBA
4 | )KuBOTHBIC — TOTPEOUTEIN 28 6/1
OpPraHUYEeCKOTO BEIIECTBA
5 | bakrepuun, rpuObl — pa3pyLIUTENH 5 1 2
OpTraHUYECKOTO BEIIECTBA.
JInmaiHuku
6 | buopasnooOpaszue 4 /1
Wroro: 68 3 21/5
8 kiacce
No HanmMeHnoBaHue TeMsl Kon-so | Kon-Bo Kon-Bo
/1 JacoB
JLp. K.p.
1 Benenue 2 1
2 Pazmen 1. HacneacTBeHHOCTD, cpena) 7
1 00pa3 )KU3HU —(paKTOPhl 310POBbS]




Pasnen 2. LlemocTHOCTh OpraHu3Mal
yeJI0BEeKa — OCHOBa ero
KU3HEICSTEIbHOCTH

Paznen 3. OnopHo-aBUratesibHas
CUCTEMA U 37I0POBbHE

Paznen 4. CucreMnl
Kr3HeooOecnieueHus. dopMupoBaHue
KYJBTYPBI 370POBbs

28 3)

Pa3znen 5. PenponykTtuBHas cucrema
1 3J0POBBE

Paznen 6. CucTeMbl peryJsdiuu
PKU3HEICATEIBbHOCTH U 3JJ0POBbE

Paznen 7. CBsa3p oprammsma ¢
okpyxarouierd cpeaoil. CeHCOpHbIE
CUCTEMBI

Hroro:

68 9

9 Kiacce

Ha3zBanue paznenos, Tem

KonngecTBO Yacos

B toMm uncie
MPaKTUYECKUE,
KOHTPOJIbHBIE
paboTHI

BBenenue

Paszpges 1. CtpykrypHasn
OPraHMu3alMsA )KUBBIX
OPraHu3MoOB

10+2

XUMHUYECKasi OpraHu3anus
KJIETKH

OOMeH BeIIeCTB U
peoOpa3oBaHKe SHEPTUHU B
KJICTKE

Crtpoenue 1 PyHKIIUU KIETOK

Pa3nena 2. PazMHoOKeHHE T
HHIUBUAYAJIbHOE Pa3BUTHE
OpPraHu3MoB

Pa3zmHoxkeHne oprann3mMoB

NupuBunyanbHOE pa3BUTHE

OpraHu3MoB (OHTOTEHE3)




Pa3gen 3. HacaeacrBeHHOCTh U
U3MEHYHMBOCTH OPraHU3MOB

20

3aKOHOMEPHOCTH HACJIEOBAHUS 10 2

IPU3HAKOB

3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1

Cenekuust pacTeHUH, >)KUBOTHBIX 4 1

1 MHEKPOOPTaHU3MOB

Pa3znen 4. IBoJI0OUA KMBOTO 21+ 2

Mupa Ha 3emuie

MHoroo0pa3sue >XKMBOro MHUpa. 2 1

YpoBHU OpraHu3alu 1

OCHOBHBIC CBOMCTBA KUBBIX

OpPraHU3MOB

Pazsumue 6uonocuu 6 2

000apB8UHOBCKULL NepuUoo

Teopusa Y. Jlapsuna o 5 1

IIPOMCXOKJIECHUU BUAOB IMyTEM

€CTEeCTBEHHOTO 0TOOpa

[Ipucnoco61eHHOCTh OPTraHu3MOB 2 1

K YCJIOBHSIM BHEIITHEH CpeJbl Kak

pe3yJIbTaT JIeUCTBUS

€CTECTBEHHOTO 0TOOpa

Mukpo3BoJIIOIHUs 2

Buonorunueckue nocieaCTBAS 3

agantanud. Makpo3BOIIOLUA

Bo3HuKkHOBEHME KU3HU HA 3eMIie 2

PazButne xu3Hu Ha 3eMiie 5

Pa3nen 5. B3anMooTHOIIEHUS 5+2

opranusma u cpeabl. OCHOBbI

IKOJIOTHH

buocdepa, e€ ctpykrypa u 6 2

byHKIMH

buocdepa u yenosex 1 1
Hroro 68 11
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