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IlosicHuTeIbLHAS 3aNIUCKA

Pa6ouas nporpamma no npeamety «buonorus» coctaBieHa B COOTBETCTBUU CO CIEIYIOIIMMHU
HOPMAaTHUBHO-IIPABOBBIMU JIOKYMEHTAMU:

- @3 "O6 obpazoBanuu B Poccuiickoit @enepanun” (ot 29 nexadps 2012 r. Ne 273);

- @enepa’abHBIM rOCY1apCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM CpEIHETo 00mero o0pa3oBaHus;
- OcHOBHO# 00pa30BaTENBHOM MPOrpaMMol cpenHero obiiero oopazoanust MBOY JKCOI Ne22;

- [IpumepHoOit mporpammoii cpeHero ooIero oopa3oBaHus MO0 OUOJIOTHH ;

- ABTOPCKOii mporpamMmoii cpexnero odmiero oopazoBanus o ouosorun s 10-11 kiraccos
obmeoOpazoBarenbHbIX yupexaenuid, Conna H.M. (Mocksa: [poda, 2020 rox);

- [lonoxxenrem o pabodeit mporpamMme u rogoBeIM KanieHaapHbeiM rpaduxkom MBOY JKCOIII Ne22.

Y4eOHO-MeTOAMYECKOE 0O0ecTiedeHHue IPOrpaMMbl:
O61uast 6uonorust. 10 kimace B.B. 3axapos, C.I'. MamonToB, H.W. Connn. yueOHUK J1s

o0mieo0pa3oBaTenbHBIX yupexaeHui / — M.: « Ipoday, 2020 r.

O6mas 6uonorus. 11 kmace B.b. 3axapos, C.I'. MamonTtos, H.W. CornH. y4eOHUK U1 00111e00pa30BaTeIbHBIX
yupexnaenuii / — M.: « podar, 2020 r.

Ilean o0vyenus:

Cucremarn3amnus 3HaHUN 06yqafoumxc;[ 0 BOKHEHUINHNX OTIMYUTEILHBIX IIprU3HaKaXx OCHOBHBIX HAPCTB JKHBOH
IIPpUPOJbI U IMOATOTOBKA IIKOJIBbHUKOB K FOCYI[apCTBCHHOfI HTOTOBOM aTTECTAIlHH.

3agaum:

1. PactvpuTh ¥ CUCTEMaTU3UPOBATh 3HAHUS O BAXKHEHIINX OTIIMYUTENBHBIX MMPU3HAKAaX OCHOBHBIX I[apCTB
KHUBOH NMPHUPOJBI: )KUBOTHBIX, pACTeHUH, TpHOOB, OaKTEepUil U NPOCTEHIINX OPraHU3MOB.

2. C(l)OpMHpOBaTL IMOHUMAHHUE OCHOBHBIX IMPOLCCCOB KU3HCACATCIBHOCTHU JXUBBIX OPraHU3MOB.

3. Pa3Buth YMC€HHA aHaJIM3UpPOBaTh, CPAaBHUBATD, O606IHaTB, JCJIaTh JIOTUYCCKUE BbIBOABLI U YCTAHABJIMBATH
MPUYINHHO-CJIICACTBECHHBIC CBA3M Ha OCHOBC U3YUYCHUA CTPOCHUSA U KUBHCACATCIbHOCTH OPIraHU3MOB.

4. Pa3BuTh KOMMYHUKATHUBHBIC CIIOCOOHOCTHU 06yqaloumxc;[.

Ha yuyeOnbIx 3anaTHAX 10 npeamery «buonorus» B 10-11 kiaaccax ucnoJib3yercss odopyaoBaHue
neHTpa «Touka pocray.

Iliianupyemble pe3yibTAThbl 0CBOCHHS MPOrpaMMbl
Buoaorus B 10-11 kiaaccax

OGyLIeHI/IC npeaAMETy ouonorus HaIllpaBJICHO Ha JOCTUKCHUC O6y‘-IaIOI_I_II/IMI/ICSI CJICAYIOIINX

pe3yJbTaToB:

B 10 kiaacce

JINYHOCTHBIE pe3yJIbTaThI:



1) popmupoBaHue OTBETCTBEHHOTO OTHOIIECHUS K YICHHIO, TOTOBHOCTH U CIOCOOHOCTH O0YJarOITIXCst
K CAaMOPa3BUTHIO U CAMOOOPA30BaHHUIO HA OCHOBE MOTHUBAIIMH K OOYUEHHIO U MTO3HAHUIO, OCO3HAHHOMY
BbIOOPY U MOCTPOCHUIO AajbHENIIEH HHANBUIYAIBHOM TpaeKTOpuu 00pa3oBaHus Ha 6a3ze OpUEHTAlUU
B MHpe npodeccuii u npodecCnoHaTbHBIX TPEANOYTEHHH, C YIeTOM YCTOMYUBBIX MO3HABATEIBHBIX
HUHTEPECOB;

2) ¢hopMHpOBaHKE IIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOLLECTBEHHOM MIPAKTUKH, YUUTHIBAIOIIETO COLMAIILHOE, KYIbTYPHOE, I3bIKOBOE, TyXOBHOE
MHOT000pa3ue COBPEMEHHOT'O MUPA;

(dbopMHpOBaHKE OTBETCTBEHHOI'O OTHOILEHUS K YYEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH Y4YaIUXCsl K
CaMOPAa3BUTHUIO U CaMOOOPA30BAHUIO HA OCHOBE MOTHBAIMU K O0YYCHHIO U TIO3HAHUIO, OCO3HAHHOMY
BbIOOPY U MOCTPOCHUIO MHIUBUAYAIbHON TPACKTOPHH 00pa30BaHus HAa 6a3e OpUEHTALUU B MUPE
npodeccuii 1 pohecCHOHANBHBIX MPEINOYTSHUH,

3) ocBOEHUE COLMATIBHBIX HOPM, ITPaBUJI IOBEACHUS, pojiei u (GopM colManbHOM KU3HU B IPYyIIax U
cooOmiecTBax, BKIKOYasi B3POCIbIE U COLMAIBHBIE COOOIIECTBA; y4acTHE B IIKOJILHOM CaMOYIIPaBICHUH
1 OOILECTBEHHOM KU3HU B IIPe/iesiaX BO3PACTHBIX KOMIETEHIUH ¢ yYETOM pernoHalbHbIX,
ATHOKYJIBTYPHBIX, COITUAIBHBIX 1 SKOHOMHUYECKUX 0COOEHHOCTEH;

4) pa3BUTHE CO3HAHUS U KOMIIETEHTHOCTH B PELIEHUU MOPAJIbHBIX IPOOJIEM Ha OCHOBE JINYHOCTHOTO
BbIOOpa; GOpMHUPOBAaHNE HPABCTBEHHBIX YyBCTB U HPABCTBEHHOTO MTOBEICHHS, OCO3HAHHOTO H
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHBIM IOCTYIIKaM;

MertanpeameTHbie:

PeryasituBubie

OBJIA/ICHUE COCTABJISIOMIMMU HCCIIEIOBATEIBCKON M MMPOSKTHON JEATEIbHOCTH, BKJIIOYAsl YMECHUS
BUJIETh IPOOJIEMy, CTaBUTh BOIPOCHI, BBIIBUTaTh TUIIOTE3bI, JaBaTh ONPEACICHUS OHATHSIM,
KJ1accu(pUIUpoBaTh,

Ha0JI0AaTh, MPOBOAMUTE KCIIEPUMEHTHI, J1€/1aTh BBIBO/BI U 3aKIIIOYEHUS, CTPYKTYpUPOBaTh MaTepuall,
OOBSICHATH, I0Ka3bIBATH, 3AIIUIIATH CBOU HJIEH;

Ilo3naBaTenbHBIE

yMeHHsI paboTaTh C pa3HbIMH UCTOUHUKAMH OMOJIOTHYECKON MH(OpMallMU: HAXOAUTh OMOJIOTHYECKYIO
MH(OPMAIINIO B PA3TUYHBIX HCTOUHUKAX (TeKCTe ydeOHUKa, Hay4YHO-MIOMYJIIPHOM JTUTEepaType,
OMOJIOTUYECKHX CIIOBAPSIX M CIIPABOYHUKAX ), AHATH3UPOBATH U OLEHUBATH HH(POPMAIIHIO,
peoOpa3oBbIBaTh HH(GOPMALIHIO U3 OJTHON (OPMBI B IPYTYIO;

KomMyHuKaTHBHBIE

CIIOCOOHOCTH BBIOMPATH 11€JIEBbIE U CMBICJIOBBIC YCTAHOBKU B CBOMX JICHCTBUSAX U MOCTYIKAX 110
OTHOIIECHHIO K KUBOW MPUPOJIE, 30POBBIO0 CBOEMY U OKPYKAFOIIINX;

YMEHHUS aJIeKBaTHO UCIOJIb30BaTh peUeBbIe CPEJCTBA I AUCKYCCUU U apryMEHTAIMM CBOEH MO3UILINHY,
CpaBHUBATh Pa3HbIE TOUKH 3PEHHS, APTYMEHTHPOBATh

CBOIO TOUKY 3p€HHsI, OTCTAaUBaTh CBOIO IMO3UIIHIO.

[Mpeamernbie

* BbIJIEJICHUE CYILECTBEHHBIX PU3HAKOB OMOJIOTHUECKUX 00BEKTOB (OTIMYUTENbHBIX MPU3HAKOB JKUBBIX
OpPTaHU3MOB; KJIETOK U OPTaHMU3MOB PACTEHHIA, )KUBOTHBIX, TPHOOB 1 OAaKTEpHIi; OpraHu3Ma YeIOBEKa;
BUJIOB, 9KOCUCTEM; OHoCc(epsl) U mporieccoB (0OMEH BEIECTB U MPEBpalleHHe YHEPTUH, TUTaHUE,
IBIXaHWE, BBIICIICHNE, TPAHCIIOPT BEIIECTB, POCT, PA3BUTHE, PA3MHOKECHHUE, PETYJISIIHS
KHU3HEJIEATETbHOCTH OpPraHu3Ma;

KPYTOBOPOT BEIIECTB ¥ MPEBPAIICHUE SHEPTHH B IKOCUCTEMAX );

* IpUBEJICHHUE JOKA3aTEeNIbCTB (apryMEHTAIM) POJICTBA YEJIOBEKA C MIEKOMUTAIOIIMMH )KUBOTHBIMU;
B3aMMOCBSI3HM UEIIOBEKA M OKPYKAIOMIEH CPeIbl; 3aBUCIMOCTH 3JI0OPOBbSI YETIOBEKA OT COCTOSIHUS
OKpY>KaloIen cpeabl;

HEO0OXOIMMOCTH 3aIUTHI OKPY>KAOILEH Cpe/bl; cOOI0IeHUsI Mep MPO(UIaKTUKN 3a00JIeBaHUH,
BBI3bIBAEMBIX PACTEHUSIMHU, KUBOTHBIMHU, OaKTEpUsIMH, TPUOAMHU M BUpYCaMH, TpaBMaTH3Ma, CTPECCOB,
BUY-undexmuu,



* 00BSICHEHNE POJIM OMOJIOTUH B MPAKTHYECKOM NIEATETLHOCTH JIFOJICH; MECTa M POJIM YEIOBEKa B
MIPUPOJIC; POJCTBA, OOIIHOCTH MTPOUCXOKIACHUS U IBOJIOIIMU PACTEHUN U )KUBOTHBIX

2. B 11eHHOCTHO-OpHUEHTALMOHHOMN cdepe:

* 3HAaHKE OCHOBHBIX MTPABIJI MTOBEICHUS B IIPUPOJIC U OCHOB 37J0POBOTO 00pa3a )KHU3HWU;

* aHAJIM3 ¥ OlICHKA TOCIEACTBUI AEATEIHLHOCTH Y€JI0BEKa B IPUPO/IE, BIUSHUSA (PAKTOPOB PUCKA Ha
3I0POBBE YETIOBEKA.

3. B cepe TpyI0BO# AEATENLHOCTH:

* 3HAHWE U COOIOACHHE MTPABIII PAaOOTH B KAOMHETE OMOJIOTHH;

* coOrOZIcHUE TIPABUII pabOTHI ¢ OMOJOTUYECKUMH MPUOOPAMH M HHCTPYMEHTaMU (TIpernapoBaIbHbIE
UTJIBI, CKAITBIICITH, JTYIbI, MUKPOCKOIIBI).

4. B chepe hu3nyecKoi AeATENbHOCTH:

* OCBOCHHE MIPHEMOB OKa3aHUS NIEPBOM MTOMOIIH IIPU OTPABICHUH SAOBUTHIMH IPUOAMU, PACTEHUSMH,
yYKycax >KHBOTHBIX, IIPOCTYIHBIX 3a00JIEBAaHMSIX, 0’KOT'aX, 0OMOPOKEHHSX, TPaBMax, CIIAaCCHUH
YTOMAIOIIET0; PAllMOHAIILHON OPTaHU3alluU TPY/Ia U OTJIXA, BBIPAIIMBAHUS U PA3MHOKEHUS
KYJIbTYPHBIX PACTCHHUI U JOMAIIHUX KUBOTHBIX, YX0JIa 32 HUMH

5. B scrernueckoii ciepe:

* OBJIQJICHUE YMEHHEM OILICHUBATh C ICTETUYECKON TOUKH 3PEHUS OOBEKTHI )KUBOI MPUPO/IBL.

B 11 kaacce

IIpexmeTHbIe:

1) dopmupoBaHrEe CHCTEMBI HAYYHBIX 3HAHUN O KUBOH MPHPOJIE, 3AKOHOMEPHOCTSIX €€ Pa3BUTHS,
HCTOPUYECKH OBICTPOM COKpAIlEHUH OMOJIOTHYECKOro pa3HooOpa3us B Onocdepe B pe3ybpTare
JESTEIbHOCTH YEJIOBEKA,

2) bopMHpOBaHKE EPBOHAYATILHBIX CUCTEMAaTU3UPOBAHHbIX IPEACTABICHUN 0 OMOIOIHYECKUX

00BEKTax, MpolLeccax, ABJICHUAX, 3aKOHOMEPHOCTAX, 00 OCHOBHBIX OMOJIOIMYECKUX TEOPUsiX, 00
HKOCUCTEMHOM OpraHM3allly XU3HHU, O B3AUMOCBSI3H JKUBOTO M HEXUBOTO B Onocdepe, o
HACJIEICTBEHHOCTU U U3MEHUYHUBOCTH; OBJIaJICHUE MOHATUIHBIM anmnapaToM OMOJIOTUH;

3) npuoOpeTeHre OnbITa NCIIOIB30BaHUSI METOJI0OB OMOJIOTUUECKON HAYKH,

IIPOBEJCHUS HECIOKHBIX OMOJIOTrMYECKUX SKCIIEPUMEHTOB JIJISl U3yUEHUS )KUBBIX OPraHU3MOB U
4eIJI0BEKa,

4) dopmMHpOBaHHE OCHOB HKOJIOTHYECKOM IPaMOTHOCTH:

CIOCOOHOCTH OLICHUBATH MOCJIEACTBUSA ACATEIbHOCTH YEJI0BEKa B IPUPOJE, BIUSHUE (PAKTOPOB pUCKa
Ha 3/10pOBbE YEIIOBEKA; BHIOMPATh LIEJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOUX JIEMCTBUAX U MOCTYIIKAX
10 OTHOILLEHUIO K KUBOU MPUPOJE,

5) bopmupoBaHue peICTaBICHUNM O 3HAYEHUN OMOJIOTUUECKUX HAayK B PEIICHUHU TTPOOIeM
HE00XO0IMMOCTH PAllMOHAIIBHOTO IPUPOIOTIOIb30BAHMS 3AIIUTHI 3/10POBbSI JTIOJIEH B YCIOBUAX
OBICTPOTO U3MEHEHUS IKOJIOTUYECKOTO KaueCTBA OKPY)KAIOILEN Cpe/Ibl;

JInuHoCTHBIE pe3yJIbTaThl

1) BocnuTaHue pOCCUICKON rpa’kJaHCKOW HAEHTUYHOCTH: TaTPUOTU3MA, YBaxeHUs K OTeuecTBy,
IIPOLIUIOE U HACTOSIIIEE MHOTOHALIMOHAJIBHOTO Hapoia Poccnn; oco3HaHME CBOEH 3THUYECKOU
IIPUHA/IJIEKHOCTH, 3HAHNE UCTOPHH, SA3BIKA, KYJIBTYPbl CBOEIO HApOa, CBOET0 Kpasi, OCHOB KYJIbTYPHOI'O
Hacyenus HapoaoB Poccun u yenosevecTBa
2) (hopmMupoBaHKE OTBETCTBEHHOI'O OTHOIICHUS K YUEHHUIO, TOTOBHOCTU U CIIOCOOHOCTH 00Y4aroIuXcst
K CaMOpa3BUTHIO U caMOOOPa30BaHHUIO HA OCHOBE MOTHBAIMK K O0YYEHHIO U MIO3HAHUIO, OCO3HAHHOMY
BBIOOPY M MOCTPOEHHUIO UHAUBUAYAIbHOM NanbHelel TpaekTropun oOpa3oBaHus Ha 6a3e
OpPUEHTUPOBKU B MUpe npodeccuii u npodecCHOHATbHBIX MPEANOYTEHUN, C YIETOM YCTONUNBBIX



[I03HABATENNbHBIX MHTEPECOB, & TAK)KE Ha OCHOBE (DOPMUPOBAHUS YBaXKUTEJIIBHOTO OTHOILEHUS K TPYAY,
pa3BUTHSA ONbITA YYACTHS B COLIMAIBHO 3HAUUMOM TPY/JIE;

3) popmMupoBaHUE LETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyKH U OOILECTBEHHOM MTPaKTUKH, YUYUTHIBAIOIIETO COLIMATIBHOE, KYJIBTYPHOE, 3bIKOBOE, TyXOBHOE
MHOT000pa3ue COBPEMEHHOT'O MUPA;

4) bopmHpOBaHKE OCO3HAHHOTO, YBAXKUTEIBHOIO M JOOPOXKENATEIBHOTO OTHOIIEHUS K IPYyTOMY
4eJI0BEKY, €M0 MHEHUIO, MUPOBO33PEHUIO, KYJIbTYpPE, SI3bIKY, BEPE, IPAKIAHCKON ITO3ULIUH, K UICTOPHH,
KYJIBTYpPE, PEJIUIUH, TPAAULUAM, SI3bIKaM, LIEHHOCTSIM Hapo10B Poccnu 1 HapoioB MUpa; FTOTOBHOCTU U
CIIOCOOHOCTH BECTH TUAJIOT C JPYTUMHU JIFOAbMHU U IOCTUTaTh B HEM B3aHMOIIOHHUMAHUS;
MertanpeamMeTHble pe3yJabTaThl :

ITo3naBatenbHbIC

-opMHpOBaHUE U Pa3BUTHE HABBIKOB U YMEHUIL:

- paboTaTh C pa3HBIMH HCTOYHHKAMH HH(POPMALINH, aHATU3UPOBAThH M OIICHUBATh HH()OPMAIIHIO,
peoOpa3oBbIBaTh €€ U3 OAHOM (POPMBI B IPYTyIo;

- COCTaBJIATh TE3UCHI, pa3IMYHbIE BH/IbI IUTAHOB (IIPOCTHIX, CIOKHBIX U T. I.), CTPYKTYpUPOBaTh
y4eOHbIi MaTepHal, 1aBaTh ONpeAEICHUs OHATHI;

- IPOBOJIUTH HAOJIIO/ICHUS], CTABUTh 3JIEMEHTaPHbIE HIKCIIEPUMEHTHI U OOBSICHATH MOTy4YEHHbIE
pe3yibTaThl;

- CpaBHHUBATh M KJIaCCU(PUIIUPOBATH, CAMOCTOSTEIIEHO BEIOUPAst KPUTEPHH ISl yKa3aHHBIX
JIOTUYECKHUX OIEpaLIHil;

- CTPOMUTB JIOTHYECKUE PACCYKIAECHUS, BKIIFOYAOIINE YCTAHOBICHUE IPUYUHHO-CIIEACTBEHHBIX
CBs3EH;

- CO3/1aBaTh CXEMAaTUYECKHE MOJICNIU C BBIIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTOB;

- OMpeAEATh BO3MOXKHbIE HCTOUHUKH HEOOXOJUMBIX CBEIEHUH, TPONU3BOIUTH MMOMCK

uH(pOpMaINY, AaHATU3UPOBATH U OLIEHUBATH €€ JOCTOBEPHOCTb.

PeryasituBubie

- (popMUpOBaHUE U PA3BUTHE HABBIKOB U YMEHHI:

- OPraHU30BbIBaTh U MJIAHUPOBATH CBOIO YUEOHYIO I€ATEIbHOCTD - ONPENENSTh 11eIb padoThI,
MIOCJIEI0BATEIBHOCTh AEHCTBUM, CTAaBUTh 33Ja4H, IPOTHO3UPOBAThH PE3YIbTAThl PaOOTHI;

- CaMOCTOSTEIbHO BbIIBUTaTh BAPUAHTHI PEIICHUS TOCTABJIEHHBIX 3aa4, NPEABUAETh KOHEUHbIE
pe3yabTaThl paboThl, BEIOMPATH CPEICTBA IOCTUKEHHUS 1IeIH;

- paboTaTh 1O MIaHy, CBEPATh CBOM JCHCTBHUS C LIENbIO U, P HEOOXOJMMOCTH, UCTIPABIISATh
OLIMOKH CaMOCTOSITENIBHO;

- BJIAZICTh OCHOBAMM CaAMOKOHTPOJISL M CAMOOLICHKH JJIsl IPUHATUS PELLIEHUN U OCYLIECTBIICHUS
OCO3HAaHHOTO BbIOOpa B y4eOHO-TIO3HABATENbHON U yUeOHO-TPAKTUYECKON AESITETbHOCTH.
KoMmyHuKaTuBHBIE

- (popmupoBaHuE U pa3BUTHE HABBIKOB U YMEHUIA:

- CIylaTh U BCTyNaTh B IMAJIOT, y4aCTBOBATh B KOJIJIEKTUBHOM OOCYXICHUU MTPOOIIEM;

- UHTEIPUPOBATHCS U CTPOUTH NPOJTYKTUBHOE B3aUMOJIEICTBUE CO CBEPCTHUKAMM U B3POCIIBIMH;
a/IEKBaTHO MCII0JIb30BaTh PEUYEBBIE CPENICTBA AJIs AUCKYCCUU U apIyMEHTAIlMU CBOEH MO3ULHH,
CpPaBHMBATh pa3HbIe TOUKH 3PEHNUs, apTyMEHTUPOBATH CBOIO TOUKY 3PEHMS, OTCTAUBATh CBOIO
MIO3ULIHIO.

B pesyabrare nzyuenust 6mosioruu B 11 kjacce yueHMK J0JI2KeH:

3HATH/IIOHUMATH

IIPpHU3HAKU OMOJOrMYECKUX 00BHEKTOB: )KUBBIX OpPraHu3MOB; JXKUBOTHBIX; HOHy.]'ISIHPIﬁ; OKOCHUCTEM U
ArpO3KOCUCTCM; JKUBOTHBIX CBOCTO PCTHOHA



CYIIHOCTh OMOJIOTHYECKHX MPOIECCOB: OOMEH BEIECTB, MMTAHNUE, JIbIXaHHE, BbIICICHHE, TPAHCIIOPT
BEIIIECTB, POCT, Pa3BUTHE, PA3MHOKECHHUE, PETYJISIHS KU3HEICATSILHOCTH OPraHu3Ma KUBOTHBIX,
Pa3IpaXKMMOCTh, KPYTOBOPOT BEIIECTB U MPEBPAILCHHS SJHEPTHU B IKOCHCTEMAX.

OCO6€HHOCTI/I CTPOCHUSA OPraHU3MOB KMBOTHBIX PA3HbIX CUCTCMATUUCCKUX TI'PYIIIL

YMeETh

OOBSICHATB: POJIb OMOJIOTUH B (POPMUPOBAHUK COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI MUPA, B
MPaKTHYECKOH JISSITEIbHOCTH JIFOJICH U CaMOT0 YUEHHKA; POJICTBO, OOIIHOCTH MPOUCXOKICHHS U
SBOJIIOLIMIO PACTEHUH (HA PUMEpPE COMOCTABIEHUSI OTAEIBHBIX I'PYIII); POJIb PA3JIUYHbIX PACTEHUN B
’KM3HHU YeJIOBEKa M COOCTBEHHOH JESITEIbHOCTH; B3aUMOCBSI3H OPraHMU3MOB M OKPYXKAIOIIEH CPEJIbl;
OMOJIOTMYECKOro Pa3Ho00pasus B coxpaHeHHH Onochepsl; HEOOXOIMMOCTh 3aIIUThI OKPYKAIOIICH
Cpelbl;

HU3y4aTb 61/IO.HOI‘I/I‘ICCKI/IG O6’beKTBI " OpouecChl, CTaBUTh 61/IOJ'IOI‘I/I‘-IGCKI/IC OKCIICPUMCHTBI, OITMChIBATL U
OOBSCHSTH PE3YJbTAThI OMBITOB; HAOJOIATh 32 POCTOM U Pa3BUTHUEM KHBOTHBIX, TOBEJACHUECM
JKUBOTHBIX, CC30HHBIMU U3BMCHCHUAMU B IIPUPOJC; PACCMATPUBATHL HA TOTOBBIX W IIPUTOTOBJICHHBIX
MHKPOIPENapaToB M OMUCHIBATH ONOJOTHYECKUE OOBEKTHI.

Coaepxanue nporpaMMmsl
10 kaacc

PA3JIEJT 1
BBeaeHue B 0M0J10THI0.
Tema 1.1
IIpenmet u 3aga4n 001Ieii OMOTOrUN. YPOBHU OPraHU3ANMHI KMBOI MaTepHH .

buonorus kak Hayka; nmpeaMeT U METOJAbl u3yueHus: B Ouonorun. O0mas Ouoiorus — ydeOHasi AUCIUIUIMHA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX BO3HHKHOBEHUS, pa3BUTHs W MOJJIepKaHus XuU3HU Ha 3emue. OOmas Ouonorus
Kak  OIWMH W3  HCTOYHHKOB  (OPMHPOBAaHHS  JHAICKTUKO-MATEPUAIMCTUYECKOTO  MHPOBO33PEHHUSL.
OOmebunonornueckue 3aKOHOMEPHOCTH — OCHOBA PAIMOHAJIBHOTO MPUPOAOIOIb30BAHUS, COXPAaHEHUS
OKpYJXKaloliel cpejabl, MHTEHCU(PHUKAIUU CEeIbCKOXO3SHCTBEHHOTO MPOU3BOJICTBA M COXPAaHEHHS 310POBbBS
YeJIoBeKa.

CBsi3p OMOJIOTMYECKMX AWUCLUMIUIMH C JIpYIrMMH Haykamu (XuMueid, (QU3MKOH, reorpadueil, acTpoHOMHUEH,
ucTopueii u 1p.). Posk Ononoruu B GopMHUPOBAaHWN HAYYHBIX TIPEJICTABICHUI O MUpE.

JKuzep kak ¢dopMa CyIIecTBOBaHWS MAaTE€pPUH; OMpENEICHUE TMOHATUSA <OKU3HBY». JKU3HP W JKMBOE BEIIECTBO;
KOCHOE, OMOKOCHOE M OMOIeHHOE BEIeCTBO OHoc(ephl. YPOBHHM OpraHU3allid KUBOW MaTepUU M MPUHIUIBI UX
BBIJICIICHUS; MOJICKYJISIDHBINA, CYOKJIETOYHBIM, KJICTOYHBIH, TKAaHEBBIH W OpPraHHBIH, OpPraHW3MEHHBINH,
MOMYJISIIMOHHO-BUIOBOM, OMOIEHOTHYECKUH 1 OMOChEpPHBIH YPOBHU OPTaHU3AIUH KHBOTO.

PA3JIEJL 2
IIpouncxoxknenne u Ha4aIbHbIC ITANBI PA3BUTHA KHU3HH Ha 3emJIe.

Tema 1.2 OcHoBHBIe cBOiiCTBa kUBOT0. MHOr0oo0pa3ue skuBOro Mupa.

EAuHCTBO XMMHYECKOTO COCTaBa KHBOW MaTepUU; OCHOBHBIC TPYINIBI XMMHUYECKHUX DJIIEMEHTOB M MOJEKYJ,
obpasyromue XKHUBOE BemecTBO Omocdeprl. KieTouyHoe cTpoeHHE OpraHm3MoB, Hacelsromux 3emmo. OOMeH



BCIICCTB (MeTa6OJ'H/I3M) u caMoperysinusa B OHOJIOTHYECKUX CHUCTEMAX; IIOHATHEC O TOMCOCTAa3€ Kak 00
00s13aTEeILHOM YCJI0BUH CYIICCTBOBAHMNS JXUBBIX CUCTEM.

[lapcTBa >XMBOW MPHUPOJIBI; €CTECTBEHHas KiacCH(UKaIMs >XUBBIX OpraHu3MoB. BumoBoe pasHooOpasue
KPYNHBIX CHCTEMaTHYECKHX IPYIIl ¥ OCHOBHBIC IPUHIUIBI OpraHU3alMd >XUBOTHBIX, PACTEHUH, I'puOOB U
MHUKPOOPIaHU3MOB.

m [lemoncTpanus. CXeMbl, OTpaKaroIue CTPYKTYPY IAPCTB XKUBOHW MPHUPOJIBI, MHOTOOOpA3HE KUBBIX
OpTaHU3MOB.

m OcHoBHbIe TIOHsATHA. bruonorus. XXu3nb. OCHOBHBIC OTIIMYUS KUBBIX OPTaHU3MOB OT OOBEKTOB HEXKHUBOU
MIPUPOILI. Y POBHH OpTraHU3aMH KUBOH MaTepur. OOBEKTH 1 METOABI H3yUCHHS B OHOJIOTHH. Y MeHUA. OOBACHATH
OCHOBHEBIC CBOIMCTBA )KMBBIX OPIaHU3MOB, B TOM YHCJIC 3TAIbI META00IU3Ma, CAMOPETYJISAIIHMIO; IIOHITHE TOMe0oCcTa3a
U Jpyrue 0COOCHHOCTHU KUBBIX CHCTEM Pa3IUYHOT0 UEPAPXUIECKOTO YPOBHS KaK PE3yIbTAT IBOJIONUN
KUBOW MaTepuu. XapaKTepru30BaTh CTPYKTYPY APCTB KUBOHW MPUPOIBI, OOBSICHATH MPUHIUIIBI KIACCUPUKAITUU
JKHUBBIX OPraHU3MOB.

m Mexnpeamerssie cBs3u. bortanuka. OCHOBHBIE TPYNIBlI pPacTEHUH; NPUHIUIB OpraHU3ALUU
PacTUTEIbHBIX OPraHU3MOB, TPHOOB 1 MUKPOOPTaHU3MOB.
3oo0norus. OCHOBHBIE TPYNIIBI )KUBOTHBIX; OTJIMYHUS KUBOTHBIX U PACTUTENBbHBIX OPTaHU3MOB.

Oprannueckass XxuMusi. OCHOBHBIE TPYINIBl OPraHMYECKUX COCTUHECHUN; OMOIOTHYECKUE TTOIUMEPHI —
OeIKH, )KUPBI U HYKJIEUHOBBIE KUCIOTHI, YTIIEBOIBI.

Tema 2.1 UcTopus npeacTraBjieHdil 0 BOSHUKHOBEHHH KU3HU Ha 3eMuie.

Mudonornueckue mnpeactaBieHusd. llepBble HayyHblE TIONBITKM OOBSCHEHHMS CYIIHOCTH U Ipolecca
BO3HUKHOBeHUs XU3HU. OnbiTel @. Penu, B3rmsaapl B. Iapses, skcnepuments JI. Ilactepa. Teopun BedHOCTH
XKU3HH. MaTepualuCcTHUECKUe MPEICTAaBICHUSI O BOSHUKHOBEHUH JKH3HU Ha 3eMIIe.

Tewma 2.2 IlpeanochblJIKM BO3HUKHOBEHHS *KU3HH Ha 3eMe.

[IpennocelnKu BO3SHUKHOBEHUS KU3HU Ha 3eMJie: KOCMUYECKHE U IIAHETAPHBIE MPEANOCHUIKH; XUMUYECKUE
MIPENMOCHIIKN YBOTIOIUY MaTEPUHU B HAIIPABIIC HUM BOSHUKHOBESHUS OPTAHMUECKUX MOJICKYII: TIEpBUYIHAS
aTMocdepa 1 SBOTIONUI XUMUIECKHUX DIIEMEHTOB, HEOPTaHUYECKUX U OPraHMYECKUX MOJIEKYJ Ha paHHUX dTarax
pa3BUTHUSA 3eMIIH.

Tema 2.3 COBpeMeHHbIe npeacraBJICHUsA 0 BOBHUKHOBCHHUH *KU3HU HaA 3emure.

CoBpeMeHHBIE Mpe/ICTaBIeHUsI O BOZHUKHOBEHNH XHU3HU; Teopust A. M. Onmapuna, onsitel C. Mumnepa. Teopuu
MIPOUCXOXICHUSI TTPOoTOOHOIOIMMepoB. CBOMCTBA KOAIEPBATOB: PEAKIIMM OOMEHA BEIIECTB, CAMOBOCIIPOH3BEICHHUE.
OBoMOIMS  POTOOMOHTOB: (POPMHUPOBAHME BHYTPEHHEH CpeJbl, IMOSIBIICHHE KAaTalu3aToOpOB OPTraHUYECKOM
MPUPOABI, BO3HHKHOBEHHE TeHeTHueckoro kona. 3Hadenue pabor C. dokca u JIx. beprana. ['mmoress
BO3HHMKHOBEHHMsS TC€HETHUECKOro Kozaa. HavambHple STambl OHOJIOTHYECKOM 9SBOJIONMH: BO3HUKHOBCHHE
(hoTocuHTE3a, DYKAPHOT, TIOJIOBOTO MPOIIECCa ¥ MHOTOKJICTOUHOCTH.

] I[CMOHCTpaL[I/ISL CxeMbl BO3HUKHOBEHHS OJHOKJICTOYHBIX OYKAPUOT, MHOTOKJICTOYHBIX OPTraHU3MOB, Pa3BUTU
HapcCTB paCTeHI/Iﬁ " JXMBOTHBIX, [TPCACTABJICHHBIX B y‘l€6HI/IKe.

m OcnHosuble mousTHs. Teopus akanemuka A. M. OnaprHa o MporucX0XASHUN KU3HH Ha 3emie. XuMU4IecKas
sBojonus. HeOuojornueckuii CHHTE3 OpraHuvYecKux coeauHeHuil. KoalepBaTHble Kalikd ¥ WX 3BOJIFOIHUS.
[IpoTo6uonTel. buonoruueckas MemOpaHa. Bo3HUKHOBEHHE IeHETUYECKOTO KoJa. be3bsaepHbie
(npokapuotnueckue) kinetku. Kiietkn, nmeromue orpannueHHoe 000soukoi saapo. Kierka — anemenTapHas
CTPYKTYpHO-(pYHKIIIOHAJIbHAS €AMHHIIA BCETO JKUBOTO.



VYmenust. OOBICHITL C MaTCPpUATUCTUICCKUX MO3U NN nponecCc BO3HUKHOBCHUSA JKHU3HM Ha 3emie Kak
€CTECTBEHHOE COOBITHE B OCIIHU 3BOJIFOITMOHHBIX HpeO6paBOBaHHﬁ MaTepuu B LICIIOM.

m Mexnpeamernole cBs3u. Heoprauunueckas xumus. I[lepuonuyeckas cucrema siemeHToB /.
N. Menneneera. CBoiicTBa pacTBOPOB. TeopHs AIEKTPOTUTHICCKON TUCCOITHAIIAH.

Opranunueckas xumua. [loaydeHne U XUMHYECKUE CBOMCTBA MPENEIBHBIX YTIEBOIOPOJIOB.
O®uszuka. MoHnsupytomee u3IydeHne; TOHITHE O J103€ U3ITYUCHHS] H OMOJIOTHIECKON 3aIuTe.

Actporomusa. Opranm3anusa TMJIaHeTHBIX cucTeM. CollHEYHas cCHCTeMa, €€ CTPYKTypa. MecTo IUIaHeTHl
3emiia 8 Conneunoi cucreme. 14

PA3JIEJ 3

YueHue 0 KJIeTKe.

Tema 3.1 Xumuuyeckasi OpraHu3auus >KUBOr0 BellleCTBA.

DONeMEeHTHBIN cocTaB KUBOTrO BelecTBa Ouocdepsl. PacnpocTpaHeHHOCTh 3J€MEHTOB, MX BKJaJ B 0Opa3oBaHHE
’KUBOW MaTepHu M OOBEKTOB HEKUBOIH MPUPOIBI. MaKpOdJIeMEHThI, MUKPOYJIEMEHThI; X BKIa] B 00pa3oBaHUE
HEOpraHMYeCKUX M OPraHWYeCKUX MOJICKYJ )KHBOTO BellecTBa. Heopranuueckue MOJEKYJIbl )KHBOTO BEIlECTBA:
BOJIa; XUMUYECKHE CBOMCTBA M OMOJIOTHYECKAsl POJIb: PACTBOPHUTEINb THAPOPHIBHBIX MOJIEKYII, Cpe/ia IPOTE KAHUS
OMOXMMHYECKHX TPEBPALICHUIT; POJIb BOABI B KOMIAPTMEHTAIN3AIMN U MEKMOJCKYISPHBIX B3aUMOJICHCTBHSX,
TCIJIOPCTYJIAINHA U AP. Coan HEOPTraHNMYCCKUX KUCJIOT, UX BKJIA/ B OGCCHCLICHI/IC IMPOLCCCOB KUBHEACATCIIBHOCTH U
HojZepXKaHue romMeocrasa. Pojb KaTHOHOB M aHHOHOB B OOCCIICUCHHH IMPOLIECCOB JKU3HEIEATENbHOCTH. OCMOC |
OCMOTHYECKOE JaBJIICHHUE;, OCMOTHYECKOE MOCTYIUICHHE MOJEKYJI B KIETKY. By(epHble CHUCTEMbI KJICTKH U
OpraHu3ma.

Opranudeckne MOJEKYJbl. buonorndeckue mnoiamMepsl — OCNKH; CTPYKTypHas opraHu3anus (MepBUYHAS,
BapHaHTbl BTOPUYHOM, TPETHUYHAs M YETBEPTHUHAS CTPYKTYpHAs OpraHu3alys MOJIEKYN Oelka M XUMHYECKHE
CBsI3U, UX oOpaszyromue). CBoiicTBa OEIKOB: BOJOPACTBOPUMOCTh, TEPMOJIAOMIBHOCTD, MOBEPXHOCTHBINA 3apsl U
np.; aAeHarypamus (oOpaTtumass W HeoOpaTHMasi), peHaTypalusi; OHMOJIIOTUYECKHH CMBICT W TPAKTHYECKOE
3HavyeHne. OyHKuK OeNKOBBIX MOJIEKYJl. bruonornueckue karann3atopsl — O€NKH, KilacCu(UKauys, UX CBOMCTBA,
poib Oe’IKOB B 00ECTIEYCHUH MPOIIECCOB KU3HEIEATEILHOCTH. YTIICBOB B )KU3HU PaCcTEHHH, )KUBOTHBIX, TPHOOB
U MUKpOOPranu3MoB. CTpyKTYpHO-(QYHKIIMOHAIbHBIE OCOOEHHOCTH OpPraHU3allii MOHO-H AucaxapunoB. CTpoeHue
n Ouonoruyeckas poib OHOMOJIMMEPOB — IOJHcaxapuaoB. JKUpbl — OCHOBHOM CTPYKTYPHBI KOMIIOHEHT
KJIETOYHBIX MEMOpaH M UCTOYHHK dHeprur. OCOOCHHOCTH CTPOSHUSI KHUPOB U JIMIIOUIOB, JIeXKAIllhe B OCHOBE UX
(yHKIIMOHANBHON aKTUBHOCTH Ha YPOBHE KJIETKH U LeT0CcTHOTO opranu3ma. JJHK — mornekynbl Hacae cTBEeHHOCTH;
WCTOpYSl W3y4YeHHUS. YPOBHH CTPYKTYpPHOH OpraHU3alHH; CTPYKTypa NOJWHYKICOTHIHBIX IIeTeil, MpaBuio
KOMIUIEMEHTAPHOCTH {npasuno  Yapeaga'), npoitnas crmpans (Yorcon u Kpuk); 6uonormaeckas pons JJHK.
I'enetnueckuit kox, cBoiictBa kona. Penymmukanus JAHK, nepexaya HacinencTBeHHON HHGOPMALIUKN U3 TOKOJICHUS
B nokoJienue. Ilepegaya HacaeACTBEHHON MHGOPMAIIMU U3 siipa B nuToIuIa3My; Tpanckpunmus. PHK, ctpykrypa
u ¢pynkuun. MapopManronnsle, TpaHCIOPTHEBIE, pubocomanbHble U perynstopHsie PHK. «Manbiey MoaeKkynbl u ux
POJIb B OOMEHHBIX TIpolieccax. BUTaMHUHBI: CTpOCHUE, HCTOUHUKH TIOCTYIUICHHUS, PYHKIIMY B OpTaHHU3ME.

OHpe,I[eJ'IGHI/IG HYKJICOTUAHBIX HOCHGHOB&TCHLHOCTCﬁ T'€CHOMOB paCTeHI/If/i M SKUBOTHBIX. ['€HOM deaoBeka.
I'emeTnueckas HWHXXCHCPU; TCHOANAIHOCTUKA U T€HOTEPpAIIns 3a00J1eBaHMI YeJIOBEKA U JKMBOTHBIX.

m JlemorcTpamms. O6beMHBIC MOJICH CTPYKTYPHOU OPTaHU3aINA OMOIOTHIECKUX MTOJTMMEPOB: HYKJICHHOBBIX
KHUCJIOT.

m JlaOoparopnas padora:



PacriernieHue nepokcuaa Bogopoa GepMeHTaMH JIMCTHEB PACTECHUI.

[Ina3zmonus u ACTIIa3MOJIN3 B KJICTKAX JIyKa.

Tema 3.2 CrpoeHne u PyHKIUHN NPOKAPHUOTHYECKOH KJIETKH.

HapctBo Ilpokapuotsl (ApoOsSHKM); cUCTeMaTHKa M OTIENbHBIC NPEACTABUTENN: LHUAHOOAKTEpHH, OAKTEPHH.
dopMa U pazMepbl NMPOKAPUOTHYECKUX KiIeTOK. CTpOeHHE MUTOILIa3Mbl OaKTepHATbHOW KIETKH; JIOKAIU3AINS
(hepMEHTHBIX CHCTEM M OpraHHu3alnus MeTabonu3Ma y npokapuot. ['eHeTnuecknii anmapaT 6akrepuil; 0coOEHHOCTH
peanm3anuu HaclencTBeHHONH wWHMopMmaruu. OCOOCHHOCTH JKHU3HEACITCIBHOCTH OaKTepuii: aBTOTpOQHBIE U
rereporpodHbie  OakTepuu; a’poOHBIe W aHa’poOHBIE MHUKpoopranm3mbl. CropooOpasoBaHuMe H  €ro
Ouosioruyeckoe 3HaueHue. PasMHOXKEHUE, nosoeoll npoyecc y baxkxmepuil, pekomburnayuu. Mecto u
POIb IIPOKApHUOT B OMOICHO3AaX.

m JlemoHcTparms. CXeMbl CTPOSHUS KIIETOK Pa3IMIHBIX IMTPOKAPHUOT.

Tema 3.4
CTpYKTYpPHO-(QYHKIHOHAJIbHAS OPraHU3alHsl KJIETOK IyKAPHUOT.

Luronnazma 3yKapuOTHUECKOH KIIETKH. MeMOpaHHBIA IPUHLIMIT OPTaHU3ALNHN KIIETOK; CTpOoeHne OHO-
JIOTUYEeCKOH MeMOpaHbl, mMopdonorndeckne u (YHKIHOHAIBLHBIE OCOOCHHOCTH MeMOpaH pa3IuYHBIX
KJIETOYHBIX CTPYKTyp. Opranennbl UIWTOIUIA3MBI, WX CTPyKTypa © ¢yHKuuu. HapyxHas
nuTOoIIa3MaTH4YecKass MeMOpaHa, »JHAONJAa3MaTH4yeckas CceThb, anmapar [oJabpIKH, JIH30COMBI;
MEXaHU3M BHYTPHUKJIETOUHOTO MHUINEBAPEHUSA. MUTOXOHOPUH — 3JHEPreTUYECKUE CTAHLUHM-KIECTKH;
MEXaHU3MBI KJIETOYHOTO JbIXaHWs. PHUOOCOMBI M WX ydacTHe B IIpolieccax TpaHCISUuU. KieTouHbrit
neHTp. Opra"Houzbl ABMXKEHHS: KTYTMKHM H pecHUYKH. Llurockener. CrienpaibHbIE OPraHoOUAbI
[UTOIUIa3MBI: COKpPaTUTENIFHBIE BaKyOJI U Ap. B3anmoneiicTtBrue opraHouioB B 00€CIICUeHUHN MPOIIECCOB
meTrabonmm3ma. OcoOEHHOCTH CTPOCHUS PACTUTENBHBIX KJIETOK; BAKYOJH U MJacTUIbl. Buapl miactua; nux
CTPYKTypa ¥ QyHKIHOHaIBHBIE 0co0eHHOCTH. KiteTounas ctenka. OCOOEHHOCTH CTPOEHUSI KJIIETOK IPUOOB.
BxuroueHus, 3HaY€HUE U POJIb B METa0OJIN3ME KIIETOK.

KrnerouHoe siipo — LIEHTp yINpaBIEHHUS KU3HEAEATEIHFHOCTHIO KJIETKU. CTPYKTYpbl KIETOYHOTO s/Ipa:
siiepHast 000109Ka, XpOMaTHH (TETEepOXpPOMATHH U SYXPOMATHH), SAPHIIIKO. KapruomniazMma; XuMHUIeCKUi
COCTaB M 3HAYEHHE JJIs )KU3HEeAesITeIbHOCTH siapa. uddepenunanbHas akTHBHOCTb T€HOB; 3YXPOMAaTHH.
Xpomocombl. CTpyKTypa XpOMOCOM B pa3jIMYHBbIE MNEPHOABl >KU3HEHHOT'O IMKJIa KJIETKH;, KapHuOTHII,
MMOHSITUE O TOMOJIOTUYHBIX XpOMOcoMax. JIMIIJIONIHBII 1 TalIONIHBIN HA00PBhl XPOMOCOM.

Knerounsie TexHonornu. CTBOJIOBBIE KIJIETKH M MMEPCIEKTUBBI UX NMPUMEHCHUSI B OMOJIOTUH U MEIUIIHHE.
KnonupoBanue pacTeHuil U )KUBOTHBIX.

m JlemoHcTpanus. CXeMbl CTPOSHUS OPraHOWI0B PACTUTEIBLHON U )KUBOTHOW KJIETOK.
Mukporpenaparsl KJIE€TOK PACTEHUM, )KUBOTHBIX.

m JlaGopaTopHbIe U IpaKTHIECKUE PAOOTHI
CTpoeHre paCTUTEIBHON U JKUBOTHOH KJIETOK.

Tema 3.5 O0OMeH BenlecTB B KJIeTKe (MeTa00JI13M).

OOmMeH BemecTB ©W IIpEeBpalleHue »JSHEepPTrHMM B KJIETKE — OCHOBAa BCEX TIPOSABICHUH ee
JKU3HenesTensHoCTH. KaTtanutuueckuii xapakTep peakuuii oOmeHa BemiecTB. KommapTMmeHTanuzanuys
MPOLIECCOB MeTa0oIM3Ma M JIOKanu3auusl crneuuduyueckux (epMeHTOB B MeMOpaHax oONpenesIeHHBIX
KJIETOYHBIX CTPYKTYp. ABTOTpO(dHBIE U reTepoTpodHble opraHu3mbl. [TacTUYEeCKHii U SHEPTreTHUUEeCKUN
oboMeH. Peanuzanms HacinencrBeHHoM wuH@opmanuu. buonorndeckuil cuHTE3 O€NKOB U  Opyeux



opeaHuyecKkux Mojaexkynl B KieTke. TpaHcKpunuus; ee cymHocTb u Mexanusm. [Iponeccunr uPHK;
buonoeuuecKull cmulca U 3Haverue. TpaHCISIUUS; CyIIHOCTh U MEXaHU3M. DHEPreTU4YecKuii oOMeH;
ctpykrypa u pyHkumn ATd. DTamsr sHEpreTHYecKoro oomMeHa. [1oaroToBUTeIbHBIN 3Tall, POJIb JIN30COM;
HemoHoe (OeckucinopoaHoe) pacuierienue. [lomHoe KUCIopoIHOE OKUCISHHE; JJOKAITU3alusl TPOLIECCOB B
MUTOXOHApUSAX. CoNpspKeHHe paclielUIeHHs TIIIOKO3bl B KIIETKe € pacnagoM U cuaTesom ATO.
®dortocuHTe3; cBeTOBas (paza 1 0OCOOEHHOCTH OPTaHU3AIMH TUJIAKOWIAOB T'PaH, YHEpPreTHdecKast IEHHOCTb.
TemuoBast ¢dasza ¢dorocuHTE3a; Opolecchl TEMHOBOW (a3pl; MCHOIB30BaHHWE SHEPrud. XEMOCHHTE3.
ITpuHIIUTIEI HEPBHOM M SHAOKPUHHOW PETYIISIINHN IMPOILIECCOB MTPEBPAIIIEHHS BEIIECTB U YHEPTUH B KIIETKE.

m /lemonHcTpanus. CxeMbl MyTe MeTaboJIM3Ma B KISTKE. DHEPreTUISCKU OOMEH Ha IpuMepe
paciierieHus TIIFoKo3bl. IlnacTnaeckuit oOMeH: OmocuHTe3 O0eirka 1 poTrocuHTe3. CXEeMBI, OTpaKafOIIue
MPUHITUITE PETYyISIIUU MeTa00In3Ma Ha YPOBHE IIEJIOCTHOTO OpPTaHU3Ma.

Tema 3.6 ) Ku3HeHHBIA INUKJ KJIETOK.

Knerku B MHOrOkiieTOuHOM opranusme. [loHstne o nud@epeHIHpoBKEe KIETOK MHOTOKIIETOYHOTO
opranu3ma. JKHW3HEHHBIM LMUKIJI KJIETOK. TKaHu opraHu3Ma ¢ pa3HOU CKOPOCThIO KJIETOYHOIO
OOHOBJICHHS: OOHOBIISIIOIIIUECS, PacTylIie U cTabwibHbIe. Pa3MHOXKeHHE KIIETOK. MUTOTHYECKUM ITUKIT:
uHTepdasza — TMNepuol MOArOTOBKM KJIETKHM K JeneHuto, penyminukanus JHK; wmwuto3, dassl
MHUTOTUYECKOTO JEJICHHUsI U IPeoOpa3oBaHHUsl XPOMOCOM B HHUX. Mexanusm obpasosanus eepemenda
OeneHuss U pacxoxcoeHus O004epHUx Xpomocom 6 anagaze. bBUOIOrMYECKUNH CMBICI MHTO3A.
Buonornueckoe 3HaueHne MuTo3a (Oecmonoe pasMHOXXEHHE, POCT, BOCIOJIHEHHUE KJIETOYHBIX IIOTEPH B
(puzmoIornuecKrx 1 NaToJIOTHYECKUX yCIoBHsX). [loHsITHE O pereHepalum.

| I[CMOHCTpaI_II/IfL CxeMbl CTpOC€HHA PACTUTCIBbHBIX M XXHWUBOTHBIX KIJIETOK Pa3InYHBbIX TKaHEH B
mpouecce ACJIICHUA.

*Tema 3.7 HekieTouHsble (popMbI KU3HU. Bupycsl n 6akTepuodaru.

Bupycsl — BHYTpPHKJIETOYHBIE Tapa3uThl Ha TE€HETHYEeCKOM ypoBHE. OTKpBITHE BHUPYCOB, MEXaHHU3M
B3aUMOJEHCTBHUSI BUPYCa U KJIETKH, MHPEKIIMOHHBIN npolecc. BepTukaibHBIA U TOPU30HTAIBHBIN THII
rnepeayu  BUPYCOB. 3aboyieBaHHsI >KUBOTHBIX M PpPacTeHUl, BBI3bIBaeMble BHUpycamu. BupycHble
3a0o0JIeBaHUsl, BCTpEUalolIrecs y YenoBeka; rpuri, renatut, CITW /. bakrepuodarmu.

Tema 3.8 KiuerouHnas reopusi.

Krnerounast teopust crpoeHusi opraHu3moB. Vcropusi pa3BUTHS KIETOYHOW TeopuH; paboTel M.
Ilneiinena, T. IlIBanna, P. bpoyHa, P. BupxoBa u gpyrux y4eHbIX. OCHOBHBIE MOJOXKEHHS KIETOYHOU
TEOpUH; COBPEMEHHOE COCTOSHHE KJIETOYHOW TEOpUH CTPOEHHS OpPraHU3MOB. 3HAUYEHHE KIJIETOYHOU
TEOpHUHU AJIs Pa3BUTHSI OMOJIOTHH.

m JlemoHCcTpamms. buorpadum yUeHBIX, BHECHINX BKJIA] B Pa3BUTHE KICTOYHON TEOPHUH.

m OcHoBHbIe NOHATHA. OpraHndecKkre W HEOPTraHWUYECKHE BEIIECTBA, OOpa3yromiue CTPYKTYpPHBIE
KOMITOHEHThI ~ KJIETOK. IIpokapuoThl: OakTepuyd W CHHE3€JIEHbIE BOJAOPOCIH (IIMaHOOAKTEPHH).
DykapuoTH4ecKas KJIeTKa, MHOrooOpas3re 3yKapHoT; KJIETKA OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB.
OCoOOeHHOCTH pacTUTEIHHOW M JKMBOTHOW KIETOK. SIIpo W muTOIIa3Ma — TJIABHBIE COCTABHBIE YaCTH KIIETKH.
OpraHouapl IUTOIDIA3Mbl. BrirodeHus. XpoMOCOMBI, WX CTpOeHHE. JIMTUIOMIHBIA W TaIlUIOUIHBIN HaOOPHI
xpomocoM. Kapuorun. JKu3HeHHbIN UK KIETKH. MUTOTHYECKHM IUKIT; MUTO3. BHOIOTrMYeCKUil CMBICII MUTO3a.
Bbuonornueckoe 3nauenne MuTo3a. [1010XKeHNS KIIETOYHON TEOPHUH CTPOCHHUS OPTaHN3MOB.

m YMmenus. OObICHATD PUCYHKHU U CXCMBbI, IPCACTABJICHHBLIC B yLIe6HI/IK6. CaMOCTOSTEIbHO COCTABIISITh CXEMBbI
mpoueCCOB, NPOTCKAOIINUX B KJICTKC, U JIOKAJIU30BaTh OTACJIbHBIC UX 3TAllbl B PA3JIMYHBIX KJICTOYHBIX



CTpyKkTypax. WInIrocTpupoBaTh OTBET MPOCTEHIMMHU CXeMaMHU U PUCYHKAMH KIETOYHBIX CTPYKTYp. PaboTaTh
C MHKPOCKOIIOM U U3TOTOBJISTH MPOCTEHIIIHE MTPenapaThl A1l MUKPOCKOTTMYECKOTO UCCIIET0BAHHUA.

] Me)KHpCILMeTHI)IC CBs3H. HCOpFaHH‘ICCKaﬂ XUMHI. XHMHUYECCKUE CBSA3U. CTpOCHI/Ie BCIICCTBA.
OKHCIUTEIbHO-BOCCTAHOBUTEIIbHEIC pCaKknuu.
(0] prannuycecCcKas XUMUA. 11 pPUHOUIOBL OpraHu3alluid OPraHnYCCKUX COG,E[I/IHGHI/Iﬁ. er’IeBOI[I)I, JKHPHI,

OenKy, HyKJIEMHOBBIE KHCIIOTHI.
®usuka. CBONCTBA XUIKOCTEH, TEIIOBBIEC ABJICHUS. 3aKOHBI TEPMOJUHAMUKH.
PA3/IEJI 4 Pa3mHoKeHHEe OPraHU3MOB.
Tema 4.1 Becnosioe pa3MHOKeHU€e PACTEHUI U JKUBOTHBIX.

®opMbl  OECTONOro Pa3MHOKEHHS: MHTOTHYECKOE [eJIeHHE KIIETOK OJHOKJIETOYHBIX; CIIOpooOpa3oBaHue,
MOYKOBAHUE YV OJHOKJIETOUHBIX M MHOTOKJIETOUHBIX OPTaHU3MOB; BETETaTUBHOC pa3MHOXKEHHE. buonornueckuit
CMBICJ M DBOJIIOLIMOHHOE 3HAaueHHUe OECIIOIOr0 pa3MHOKCHHUS.

m /lemoHcTpanus. CriocoObl BEreTaTHBHOTO Pa3MHOMXKEHUSI TUIOIOBBIX IEPEBHEB M OBOUTHBIX KYyJIbTYp. CXeMbI U
PHUCYHKH, OKa3bIBAIOIINE [TIOYKOBAHUE APOKKEBBIX I'PUOOB U KUIIEYHOIIOJIOCTHBIX.

Tema 4.2 IlonoBoe pasMHOKeHHeE.

[TonoBoe pasmMHOXXKEHME pacTeHHH W KUBOTHbIX. [lojoBasg cucremMa, opraHbl IOJIOBOTO Pa3MHOXKCHHUS
MieKonuTarIux. [ameroreHe3. Ilepuoabl o0Opa3oBaHMS TOJOBBIX KICTOK: pa3MHOXKEHHE W pocT. [lepuoj
co3peBaHus (Meio3); mpodasza [ u mporiecchl, B HEMl TPOMCXOAIINE: KOHBIOTAIUS, KPOCCHHTOBEpP. MexaHU3M,
TCHETUYECKUE IIOCJIEACTBUS M OHOJOTMYECKUIl CMBICI KPOCCHHIOBepa. buonormueckoe 3HaueHHEe U OHONIOTH-
4eckuid CcMbIc Meiro3a. [lepuox ¢GopMHpOBaHHS TIONOBBIX KIETOK; CYIIHOCTh M OCOOCHHOCTH TEUYCHHUSI.
OcobeHHocTr criepmaroreHe3a © oBoreHe3a. (OceMeHEHHWE U OIUIOJOTBOpeHHE. MOHO- U MOJIMCHEPMHUS;
Ouonornueckoe 3HaueHne. Hapy:kHoe u BHyTpeHHee oruiofoTBopeHue. [lapreHorene3. Pa3BuTre moioBbIX KIETOK Y
BBICIIMX PacTeHUH; IBOIHOE OIJIOIOTBOPEHKE. DBOJIOLMOHHOE 3HAUEHHE MTOJIOBOTO Pa3MHOKEHHUSL.

m [lemoHcTpamms. Cxembl, NMpeAcTaBISIONINE pa3HOOOpa3ue MOTOMCTBA y OJHO Mapbl pOIUTENEH.

m  OcHoBHble noHATHS. MHOr0oo6pasue ¢popM 1 pacipocTpaHEHHOCTh OECIIoNoro pa3MHOXeHus. buonornueckoe
3HaueHHe Oecrooro pasMHokeHHs. [looBoe pa3MHOXeHHUE U ero Ononorudeckoe 3HadeHue. Oprassl MoJI0BOM
CHCTEMBI; IPUHLHMIIBI UX CTPOCHUS U TUTHeHa. | 'amMeToreHes; Melo3 u ero ononornieckoe 3HaueHue. OceMeHeHue u
OILUIOIOTBOPEHHUE.

m Ymenus. OOBSICHATH Mpoliecc Meio3a U Apyryue 3Tanbl 00pa30BaHUs TOJOBBIX KJIETOK, HMCIOJB3Ys CXEMBI U
pUCYHKH H3 y4yeOHuKa. XapaKTephU30BaTh CYIIHOCTbH OECIIOJIOro U IOJIOBOTO PA3MHOMKEHUSL.

] MC)KHpeILMCTHLIe ceu. He o pranum4uyceckKkad XUMUS. 3aH_II/ITa DpUpOALI OT BOBHefICTBI/ISI OTXO0J0B
XUMHUYCCKUX MTPOU3BOJCTB.

dusuka. 9HeKTpOMaI‘HHTHO€ II0JIC. I/IOHI/I3I/Ipy10H_ICG HU3JIYUYCHUC, ITOHATHUC O J03C U3JIYUCHUS U OHOIIOTMYECKOH
3alIuTe.

Tema 4.3 ImOpuoHATbHOE Pa3BUTHE )KMBOTHBIX.

Tunsl sANEKIETOK; pacupeneneHue xentka. OO00JIOUKH siflla; aKTUBALMS OIUIOJOTBOPEHHBIX SHIEKIETOK K
pas3Buthio. OCHOBHBIE 3aKOHOMEPHOCTH JPOOJICHHS; 00pa30BaHWE OJHOCIOWHOTO 3apojpllia — OJIACTYIIBL.
lacTpynsauus; 3aKkOHOMEPHOCTH 00pa30BaHMs ABYCIOWHOTO 3apOJbIIa — TacTPybl. 3apOAbILIEBbIe JTUCTKH U UX
nanpHeimast nuddepennuposka. IlepBuuHblii opraHoreHe3 (HeHpyssiuus) W AanbHedmas auddepeHurpoBKa
TKaHel, OpraHoOB U CUCTEM. Peryisnus SMOPHOHAILHOTO Pa3BUTHS, IETEPMHUHALINS U SMOpUOHATIbHAS MH JTYKITHS.
Pone HepBHOW M SHAOKPUHHON cHcTeM B obOecrieueHHMH 3MOPHOHAILHOTO Pa3BUTHS OPTaHW3MOB. YTIpaBlcHHE
pPa3MHOKEHUEM pACTCHHH W JKHBOTHBIX. VICKYCCTBEHHOE OCEMEHEHHE, OCEeMEHEeHHEe in Vitro, Tmepecajaka
3apojpiieii. KnoHupoBaHue paCTEHUN U )KHUBOTHBIX; IEPCIEKTUBBI CO3/IaHUSI TKAHEH U OPraHOB YEJIOBEKA.



] Hemonctpanusi. CpaBHUTEIBHBIN aHAIW3 3apOJbIINICH MO3BOHOYHBIX HAa Pa3HBIX 3Tanax 3MOPHOHAIBEHOTO
pa3BUTHSL.

Tema 4.4
IHocTamMOpuOHAIBLHOE Pa3BUTHE KUBOTHBIX.

3aKOHOMEPHOCTU IMOCTIMOPHUOHAILHOTO IepuoAa pa3BuTusA. HenpsMoe pa3BUTHE; TONHBIA M HEMOJHBIN
Metramopdo3. buonormdeckuit cMbBICT pasBUTHSA ¢ Meramopdozom. Craawui TOCTIMOPHOHAIHHOTO pPa3BUTHS
(TM4mMHKa, KyKoJKa, uMaro). [IpsmMoe pa3BuTHE: J10-PETPOAYKTHBHBIN, PEMPOIYKTUBHBIN U MOCTPEPOAYK TUBHBIH
niepuoibl. CTapeHue U CMEPTh; OUOJIOTHS TPOAOKUTEIEHOCTH YKU3HHU.

m/[emoncTpanmsa. Cnaiipl, WITIOCTPUPYIOIIKE MPoLecC MeTaMop(o3a y YWICHUCTOHOTUX U MTO3BOHOYHBIX
(’KeCTKOKpBLIbIE U YeHIyH4aTOKPbUIbIE, aM(puOum).

Tewma 4.1 Pa3puTue opranu3mMa 1 OKpy:Kamoluas cpeaa.

Pone  dakTopoB OKpyXKaromei cpeapl B 3MOPHOHANBHOM W TOCTAMOPHOHANBHOM Da3BUTHH OpTaHH3Ma.
Kputnueckue mepuonsl pa3BuTHs. BiusHue M3MEHEHHMH romeocrasa OpraHu3Ma MaTepy W IUIOAA B PE3yJIbTaTe
BO3JIEHCTBHS TOKCUYHBIX BEMIECTB (Ta0AYHOTO ABIMA, aKOTOJIsI, HAPKOTHUKOB U T. JI.) Ha XOJ SMOPHUOHAIBEHOTO U
MOCTAMOPHOHAIEHOTO NIEPUOJIOB pa3BUTHS (BPOXKICHHBIE YPOJICTBA).

[lonaTtue o pereHepanuyu; BHYTPUKIETOYHAs, KJICTOYHAs, TKAaHEBas M OpraHHas pereHepanus. DBOJIIOIMS
CHOCOOHOCTH K pereHepalyy y MO3BOHOYHBIX KHUBOTHBIX.

OCHOBHBIC TOHATHS. OTallbl 3MOPUOHATBHOTO Pa3BUTHS pacTeHui u JKUBOTHBIX. ITepuonbt
MMOCTAIMOPHUOHAIILHOTO pa3BUTHs. bruonornueckas mpoaoKUTEILHOCTh KU3HU. BiusHue BpeIHBIX BO3ACHCTBUM
KypeHHUs, yoTpeOJIeHUsI HAPKOTUKOB, aJIKOTOJIsI, 3aTPA3HEHHS OKPYIKAIOMIEeH Cpeabl Ha pa3BUTHE OpPTaHU3Ma U
MPOJIOJIKUTEIBHOCTD KU3HU

m Ywmenus. OOBsICHATD MPOIECC Pa3BUTHS )KUBBIX OPTaHU3MOB KaK Pe3yJIbTAT MMOCTENEHHONW peaau3annn
HacleaCTBeHHOH nHpopMmanuuu. Pazinyars 1 0XapakTepu30BbIBATh Pa3IUYHbIE IEPHOIbl OHTOTCHE3a U YKA3bIBATh
(hakTophl, HEOTATONPHUATHO BIHSIONINE HA KAXK/IBIH U3 3TAIIOB Pa3BUTHSI.

m MexmnpenveTHeie cBBH. Heoprammueckas XuMHA. 3amuTa IPUPOILI OT BO3JAECUCTBUS OTXOJ0B
XAMHWYECKUX NTPOU3BOACTB.

®dusnka. DIeKTpOMarHuTHOE moje. MoHu3upylolee U3ydeHne, MOHITHE O JJ03€ U3Ty4eHUsI 1 OMOIOTHYEeCKON
3aIuTe.

PA3JIEJI 5 OcHOBBI TeHETHUKH M CeJIEKIHM.
Tewma 5.1 OcHOBHBIE 3aKOHOMEPHOCTH HACJICICTBEHHOCTH.

Uctopus pa3Butusi reHeTUkd. OCHOBHBIE MOHATUS T'eHETUKU. [IpU3HAKU U CBOMCTBA; TE€HbI, aJUIeJIbHbIE T€HBI.
['OMO3HUTOTHBIE M TETEPO3UTOTHBIE OPTaHU3Mbl. ['eHOTHIT U (heHOTHI OopraHu3Ma; reHo (GoHII. 3aKOHOMEPHOCTH
HacJIeIOBaHMS MPU3HAKOB, BhIABICHHBIC . MenaeneM. [ mOpumoorudecKuii METOI N3YICHHSI HACTIEICTBEHHOCTH.
Mounornbpunnoe ckpemuBanue. [lepBbiii 3akoH MeHens — 3akoH JOMHUHUpOBaHUs. BTopoii 3akon Mennenss —
3aKOH pacmierieHus. [lolHOe W HEMoJHOe MOMHUHUpOBAaHHWE. 3aKOH YHCTOTHI TaMeT M €r0 IUTOJIOTHYECKOe
obocHoBaHWe. MHOKECTBEHHbBIE aJUIeH. AHAIM3UpYIONIee CcKpeuluBaHue. JUruOpupHoe M TOIMTHOPUIHOE
CKpelIMBaHUEe; TPETUH 3aKOH MeHIensl — 3aKOH He3aBHCUMOTO KOMOWHUPOBAHUS.



XpoMOCcOMHasi TEOpUsT HACICACTBCHHOCTU. [ pymmbl crieruieHust reHoB. CIEMICHHOE HacIeIOBaHUE MPU3HAKOR.
3akon T. Moprana. ITosHOe W HEMONHOE CIEIUICHHE TEHOB; PACCTOSHHE MEXAYy T'€HAMH, PAclONOXKCHHBIMH B
OJTHOM XpOMOCOME; TCHETHUECKUE KaPThl XPOMOCOM.

T'eneTnueckoe omnpezeneHre Moia; TOMOIAMETHBIM U reTeporaMeTHhIN mon. I'eHeTuueckasl CTpYKTypa MOJIOBBIX
xpoMocoM. HacnenoBaHue MpU3HaKoB, CIIEMJIEHHBIX ¢ MoJIoM.I'@HOTHUN Kak 1eJIocTHasA cuctema. B3aumoaeiicteue
QJUICNIBHBIX  (JJOMMHHUPOBAaHUE, HENOJHOC JIOMHHHPOBAHHE, KOJIOMHHHUPOBAHUE U CBEPXJIOMUHHDPOBAHHE) H
HeaJUIeTbHBIX (KOMIUIEMEHTapHOCTH, JIHCTa3 M MOJUMEpPHsS) TeHOB B OIpeaelieHuH mpuiHakoB. [lneiiorporms.
DKCIPECCUBHOCTH U MEHETPAHTHOCTH T'€HA.

MeTtoapl M3ydeHHsI HACIIEJCTBEHHOCTH YEJIOBEKa: T'CHEATOTHYECKHH, ONM3HEI[OBBIM, ITUTOTCHETHYECKUH W Jp.
['enernueckue KapThl XpPOMOCOM YEJOBEKA. XapakTep HacJeJOBaHUS NPU3HAKOB Yy uYeJIoBeKa. [ eHHble U
XpOMOCOMHBIE aHOMAaJHH 4YelOBeKa M BBI3bIBaEMble WMHU 3a0olieBaHHs. | eHeTHmueckoe KOHCYJIBTHPOBAHUE.
['eHeTHYECKOE POACTBO YETIOBEUCCKHUX pac, HX OMOJOTHIeCKas PaBHOIIEHHOCTb.

mJlabopaTopHas pabora:
CocTaBiieHHE POJIOCIOBHOM.
Tema 5.2
OcHOBHbIE 32aKOHOMEPHOCTH U3MEHYHBOCTH.

OcHOBHBIE (OPMBI H3MEHYMBOCTH. | e€HOTHMIMYECKass W3MEHYMBOCTh. MyTanuu. ['€HHBIE, XPOMOCOMHBIC W
reHoMHbele MyTtanuu. CBOMCTBAa MYTallMi; COMAaTHYECKHE M TCEHepaTuBHble MyTauuu. llomyneranbHble U
JieTaabHble MyTaluu. [IpUYMHBI M YacTOTa MYyTallMif; MyTarcHHbIC (DAaKTOpPhL. DBOJIIOIMOHHAS POJIb MYTAIlHii;
3HaYeHWEe MYyTaIlil IJIs MPaKTHKHA CEIhCKOTO XO3siicTBa M OWoTexHOnoruu. KomMOWHATHBHAS W3MEHYHBOCTD.
YpOoBHM BO3HUKHOBEHHMS Pa3IMYHbIX KOMOWHAIIMH T'€HOB M MX POJb B CO3JaHMHM T'€HETHYECKOI0 Pa3HOOOpasus B
npenenax BUAa (KPOCCHHTOBED, HE3aBUCHMOE PACXOXKJIEHHWE TOMOJOTHYHBIX XPOMOCOM B IIEPBOM M JIOUEPHUX
XpOMOCOM BO BTOPOM JIETIEHHWH MeH03a, OIUIOJJOTBOPEHHE). OBONIONHMOHHOE 3HAa4YeHHWE KOMOWHATHBHOM
M3MEHYUBOCTH. 3akoH TOMOJIOTHYECKUX psaoB B HacJIeICTBEHHOM W3MEHUYUBOCTH H. n.
BasunoBa.®eHotunuueckas, wiv MOAU(PUKAINOHHAS, U3MEHYUBOCTh. POIIb yCIIOBUI BHEIIHEW Cpebl B pa3sBUTHH
M TPOSIBICHUM TPU3HAKOB M CcBoWcTB. CBoiicTBa MoauduUKalMii: ONPENCICHHOCTh YCJIOBHSIMH CPEJIbI,
HaIPaBJICHHOCTh, IPYIIIOBOM XapakTep, HeHacleAyeMoCTh. CTaTUCTUUECKUE 3aKOHOMEPHOCTH MOAU(DUKAIIMOHHON
W3MEHUYMBOCTH; BapUallMOHHBIM psAN W BapualMoHHas KpuBas. Hopma peakuuu; 3aBUCUMOCTb OT T€HOTHIIA.
VYrpaBieHue JOMUHUPOBAHUEM.

m/lemoncTpanus. Ilpumepsl MOOM(UKALIMOHHOM W3MEHYHMBOCTH.
m J[aGopatopHbie padoTHI:
DeHOTHNNYECKAs H3MEHINBOCT.
M3ydenune u3MEHUMBOCTU PACTECHUM.
Onucanne ¢peHoTuIIa KOMHATHBIX PACTEHUH.
Tema 5.3 Cejieknusi ’KUBOTHBIX, PACTEHNUI U MUKPOOPTaHU3MOB.

LeHTpsl MPOMCXOXKIEHUS M MHOTOOOpa3usi KyIbTypHBIX pacteHuil. CopTt, mopoja, mraMM. MeToabl CeleKIuu
pacTeHnd W KUBOTHBIX: O0TOOp W rubpumusainus; Gopmbl oTOOpa (MHAMBUAYAIbHBIM U MaccoBbiil). OTmaieHHas
ruOpuan3anms; siBieHue rereposuca. VickyccTBeHHBIH MyTarenes. Cenekus MUKpOOpraHu3MoB. buorexnonorus
Y TeHeTHYecKas WHXKeHepus. TpaHCTeHHBIE PACTEHUS; TeHHAs U KJIETOYHAsI HH)KCHEPHs B KHBOTHOBOJICTBE.



ﬂOCTI/I)KCHI/ISI U OCHOBHBIC HAaIIPaBJICHUA COBpeMeHHOfI CCIICKIINU. 3HaueHHE CCJICKIIMKU JIA PpPa3BUTUA
CEIIbCKOXO035MCTBEHHOTO Mponu3BOJCTBA, MCIOUIINH CKOI>'I, MHKpO6HOJ’IOI‘H‘IeCKOI71 u  Japyrux OTpaCHCﬁ
IIPOMBIIIJICHHOCTH.

] Hemonctpanus. CpaBHUTEIBHBIA aHAN3 MTOPOJ] JOMAITHUX KUBOTHBIX, COPTOB KYJIbTYPHBIX PACTCHUH U
WX TUKHAX TPEIKOB.

OcHosHsIe oHATHSA. ['eH. ' eHOTHTT Kak crcTeMa B3auMOIeHCTBYIONINX TeHOB opranu3ma. [Ipu3Hak, CBOKWCTBO,
(eHOTHII. 3aKOHOMEPHOCTH HACJICIOBAHUS TIPU3HAKOB, BhIsIBICHHBIC ['. MenneneM. XpoMoCcOMHas TEOPUS
HacneacTBeHHOCTH. CleIIeHHOE HaclieoBaHue; 3akoH T. MopraHna. ['eHeTHueckoe onpeesieHue mnoja y
JKUBOTHBIX U pacTeHuil. I3menunBocTs. HacnencrBennas

Y HCHACIIC/ICTBCHHAs U3MEHYMBOCTh. MyTallMOHHAs 1 KOMOWHATUBHAS U3MEHUYUBOCTh. Moaudukanuu;, Hopma
peakrun. CelekIus; THOpuau3amnus 1 oToop. I'erepo3nc u moauruionaus, ux 3HadeHue. CopT, mopoaa, mTamM.

B YmeHus. OOBACHATh MEXaHU3MBI [IepeAayyl IPU3HAKOB U CBOWCTB U3 MOKOJEHHUS B MOKOJICHUE, a TAKXKE
BO3HHKHOBEHHUE y TTIOTOMKOB OTIMYHI OT POAUTENBCKUX GopM. COCTaBISATh MPOCTEHUITNE POJOCIOBHBIC H pEIIaTh
reHeTndeckue 3agaun. [lonnMaTh HeOOXOAMMOCTh PA3BUTHUS TEOPETHUECKO TEHETHKU U MPAKTHYECKOM
CENIEKIMH AJIs TOBBIIEHUS 3 (EKTUBHOCTH CEIbCKOXO03SIMCTBEHHOTO IPOU3BOJICTBA M CHIDKEHHS CE0ECTOMMOCTH
IIPOIOBOJILCTBUSL.

m MexnpenMmerHple cBsi3u. HeopraHudyeckas XuMud. 3alluTa IPUPOJBI OT BO3JAECHCTBUS OTXOJ0B
XUMHUYECKUX MPOU3BOJICTB.
Opranunueckas xumusi. CTpoeHre U QyHKIMH OPTaHUYECKUX MOJIEKYI: OCJKU, HyKJICHHOBBIE KHUCIOTHI

(IHK, PHK).

Paznen 6. [loBTOpenue.

11 knace
PA3SLEN 1
IBOJIIOLMOHHOE YUYCHHE.
Tema 1.1
Pa3Butue npencraniiennii 00 3BOJTIOIMUMKIBOI npupoabl 10 Y. lapBuna.

Pa3Burne Owonornu B JOJAPBUHOBCKHHA IEpHOA. ['OCIIOACTBO B HayKe NPEACTABICHUH 00 «HM3HAYAIBHON
1IEI€CO00Pa3HOCTHY M HEU3MEHHOCTH XHBOW mnpupoasl. Padorer K. JluHHEs MO cuUCTEMaTWKe pAaCTCHHH WU
JKUBOTHBIX; MpUHUUNBI JUHHEeeBcKoW cucrematuku. Tpyasl XK. Kiosbe u K. me Cenrt-Unepa. DBomronuoHHas
teopus K. b. Jlamapka. [lepBrie pycckne 3BONTIOLMOHHUCTEI.

IHCMOHCTpaL[I/ISI. Bnorpa(bml YYCHBIX, BHCCIHIMX BKJIaJ] B pa3BUTHUEC 3BOJTHOINMOHHBIX H,Z[efl.

Tema 1.2 JlapBuHH3M.

IIpenmoceiikn  Bo3HUKHOBeHUs yueHus Y. JlapBuHA: JOCTHKEHHS B OO0JIaCTM €CTECTBEHHBIX HAYK,
skcneauuronHblii Matepuan Y. Jlapeuna. Yuenue Y. [lapBuHa 00 uckyccTBeHHOM otOope. Yuenue Y. JlapBuHa o
€CTEeCTBEHHOM 0TOOpe. Bum — anemeHTapHas 3BONIOIMOHHAs equHUIA. BeeoOmas nHauBrIyaibHas U3BMEHUYUBOCTh
1 W30BITOYHAS YUCIICHHOCTh IIOTOMCTBA. boph0a 3a cylecTBOBaHUE U €CTECTBEHHBIN 0TOOP.

m/[emonctpanus. buorpadpus Y. Hdapsuna. MapupyT u KoHKpeTHble HaxoakH Y. JlapBuHa BO Bpems
MyTENIeCTBUs Ha Kopaodiie «Buriby.



m JlaGopatopHasi pabota
Mopdonoruueckuii KpuTepuii Buja.

Tema 1.3.MUKPOIBOTIOLMSI.

l'eHeTnka W DSBOMIOLMOHHAs TEOPHs. OBONIOLNMOHHAS podb MyTtauui. [lomymsamuss — srmemeHTapHas
SBOJIIOIIMOHHAS equHuNa. | eHoQoHn nomymsamuil. MmeanpHble W pealbHBIE TOMYISIUU (3aKOH Xapam —
Baiin6epra). I'eneTndyeckue mpouecchl B MOMyNSIIHUAX. Pe3epB HaciaeACTBEHHOW H3MEHUMBOCTH TOMYJISIHM.
@opmbl ecTecTBeHHOTO 0TOOpa. [Ipucmoco0neHHOCTh OPraHM3MOB K cpele OOWTaHWsl KaK pe3ysbTaT JNeHCTBHA
€CTECTBEHHOTO oTOopa. Mukpospomonusa. CoBpeMeHHBIE TpencTaBiieHus o BuaoooOpazosanun (C. C.
YerBepukos, W. U. llmansrayszen). I[lyTh u ckopocTh BHA00Opa3oBaHUs; TeorpadUuecKkoe U IKOJOTHYECKOe
BHI00Opa3oBaHKe. DBOJIOIMOHHAS POJIh MOTU(MUKAINIA, PU3NOIOTHICCKHAE alallTalliK. T eMIIBI BOJTFOIIHH.

I'maBHBIE HampaBiIeHUs YBOJIOIUOHHOTO Mpolecca. buomorunueckuii mporpecc n 6nonorudeckuit perpecc(A. H.
CeseprioB). Ilyti goctmxkeHnss OHOIOTHYECKOTO Mporpecca. AporeHes; CyIIHOCTh apOMOP(MHBIX W3MEHEHHA M UX
POJib B 3BOJJIOLUH. Bo3auknoBenue KPYIHBIX CUCTCMATUUCCKUX TPYHIl )KHUBBIX OPraHM3MOB — MAKPO3BOJJIIOLHA.
AnnoreHe3 W IMPOrpecCHBHOE NPHCHOCOOJIEHHE K OIpPENeJICHHBIM YCIOBHSIM CyllecTBOBaHMA. Kararenes kak
¢dbopMa nocTrKeHHS] OMOJIOTHIECKOTO MPOLBETAHHS TPYI opraHu3MoB. OCHOBHBIE 3aKOHOMEPHOCTH SBOJIIOLINU:
AUBEPIreHIMA, KOHBCPICHIMWA, MapallyICJIM3M, IIpaBuWjia 3BOJIOIHMU TPyHIl OpraHU3MOB. PC3yanaTbI OBOJIIOIINH:
MHOrooOpasue BUIOB, OpraHHuecKas 1eJ1ecO00pa3HOCTb, HOCTEIIEHHOE YCIOXKHEHNE OPTaHU3alHH.

m JlaGoparopHas pabora
[Tpucnoco0IeHHOCTh OPraHU3MOB.

BrisiBieHre apoMop@o30B y pacTeHUH, WAMOANANTAlUN Y )KUBOTHBIX.

m OcHoBHBIE TOHATH. DBOMIONHU. By, momymsinust; ux kputepuu. bopsda 3a cymectBoBaHne. EcTecTBeHHBINH
0oTOOp Kak pe3yibTaT OOpHOBI 3a CYIIECTBOBAHME B KOHKPETHBIX YCIOBHUSX Cpenbl 00MTaHus. «BONHBI KU3HNY;
WX TIPUYHHBL IYTH U CKOPOCTh BU000pa3zoBanus. MakposBoutonus. bruonornueckuii mporpecc 1 OMOJI0OTHIECKHH
perpecc. [lytu gocTrxeHns 6GHOIOTHUECKOTO IIporpecca; apoMopdo3, HaroafanTamnys, oomas 1ereHeparus.
3unauenue padbot A. H. Cesepriosa.

m Ywmenus. Ha ocHOBe 3HaHUS ABHXKYIIMX CHJI 9BOJIIONINHU, MX OMOJIOTHYECKON CYITHOCTH OOBSCHSITH MPHUYH HBI
BO3HMKHOBEHUSI MHOTOOOpa3Hsl BUJIOB KUBBIX OPraHU3MOB M X MPUCIIOCOOIICHHOCTD K YCIIOBUSM OKPY Karolen
Cpeabl.

Mexnpenmetssie cBs3u. Mcropusa. Kynerypa 3amagHoit EBponsl koHna XV — nepBoil nmosoBuHeIXVII B.
Kynerypa nepBoro neproaa HoBoi ncropuu. Bemkne reorpadguaeckue OTKpBITHSL

Pa3zButne opranuyeckoro Mupa.
Tema 1.4
OcHOBHBbIE YePThI IBOJIIOIIUH )KMBOTHOTO M PACTUTEJIHLHOT0 MUPA.

Pa3BuTHe x)u3HN Ha 3emile B apXelcKyro U IpoTepo3oiickyro 3psl. [lepBbie cienbl ku3Hu Ha 3emuie. [losgBienne
BCEX COBPEMEHHBIX THIIOB OECITO3BOHOYHBIX KMBOTHBIX. OOIIas XapakTepUCTHUKA U CHCTEMAaTHKa BBIMEPIIMX H
COBPEMEHHBIX OECIO3BOHOYHBIX; OCHOBHBIE HAIIPAaBJICHHS HBOJIIOUMM OECIO3BOHOYHBIX >KMBOTHBIX. llepBbie
XopzoBble. HampaBneHus 3BOMIOLMN HU3LIMX XOPJOBBIX; 00IIasi XapaKTepUCTHKaA OecyepenHbIX U 000JI0UHUKOB.
Pa3BuTune BOAHBIX pacTEHUM.

Pa3Butne xu3HM Ha 3emile B MaJCO30MCKYI0 3py. OBOJIONHA PACTEHHH; MOSBICHHWE IMEPBBIX COCYIUCTHIX
pacTeHHii; TaOPOTHUKH, CEMEHHBIE MAITOPOTHHUKH, TOJIOCEMEHHbIE pacTeHU. BO3HUKHOBEHHE MTO3BOHOYHBIX: PHIO,
36MHOBOJHBIX, IPECMBIKAIOIIUXCS. [ TTaBHBIE HANPABICHUS 3BOJIIOLNHN [T03BOHOYHBIX; XapaKTEPUCTHKA aHAMHUHN U
aMHHOT.



PasButue xu3Hu Ha 3emiie B Me3030ﬁCKym apy. IlosBnenue u pacopoCTPaHCHUC MMOKPBITOCCMCHHBIX paCTeHI/Iﬁ.
SBOJ'IIOHI/IH Ha3€MHBIX IIO3BOHOYHBIX. Bos3nukHoBeHUE OTHIL u MIJICKOIIUTAOIINX. CpaBHI/ITCJ'II)HaH
XapaKTCPHUCTUKA BBIMCPHIMX W COBPEMCHHBIX HA3€MHBIX ITO3BOHOYHBIX. BI:IMI/IpaHI/IC APEBHUX T'OJIOCEMECHHBIX
paCTeHI/II‘/'I 1 NPCCMBIKAOIIUXCA.

PazButne xu3Hm Ha 3eMie B KailHO30¥MCKyIO 3py. bypHoe pa3BHTHE IBETKOBBIX pacTeHWN, MHOTOOOpas3ue
HacEeKOMBIX (mapajulesibHas HBOJIIOIMS). Pa3BuTHE ITAllCHTAPHBIX MIICKOMMTAIOIIUX, MOSBICHUE XHIIHBIX.
Bo3nukHoBenue mnpumatoB. llosgBieHue mnepBbIX MpeacTaBuTeneit cemeiictBa Jlroau. YeTBepTUUHBIN NEPUOA:
HBOJIIOLIMS MIIEKOMUTAIOMINX. Pa3BuTHE NpUMAaTOB: HANIPABIICHUS SBOJIOLUH 4yesnoBeka. OO0ue mpelky YeaoBeKa
U 4eJI0BeKOOOpa3HbIX 00€3bsH.

Tema 1.5
IIpoucxo:xxaeHue yejioBeKa.

Mecto 4enoBeka B kuBOM npupojae. CucreMaTHuecKoe MoioxeHue Buga Homosapiens B CUCTEME KHUBOTHOTO
mupa. [lpusHaku u cBO¥CTBa YermoBeKa, MO3BOJIIOIIME OTHECTH €r0 K Pa3iIMYHbIM CHCTEMATHYECKHM TPYIIIIam
[IapcTBa XUBOTHBIX. [IpAMOXOXKIeHUE; aHATOMHUYECKHE MPEANOCHUIKA K TPYJOBOH NEATETHHOCTH W JallbHEHIIei
conmansHOM 3BoIoNMU. CTaguu 3BOJIOIUU YEJIOBEKA: JPEBHEUIIMNA UYENOBEK, IPEBHUM UEJIOBEK, IEPBHIC
COBpPEMEHHBIE JIFOIH.

CoiicTBa 4esoBeka Kak Ouosormyeckoro Buaa. [lomynsiuonHas cTpykTypa Buaa Homosapiens; denoBeueckue
pachl; pacooOpa3oBaHKe; SIUHCTBO MPOUCXOKIACHHUS Pac.

CBoiicTBa yemoBeKa Kak OMOCOIMAFHOTO CYIecTBa. JBIKyIIHe CHIbl aHTporioreHe3a. @. DHTelbe 0 poiau Tpyaa
B IIpoLiecCce MpeBpalleHusi 00e3bsHbl B YelIOBeKa. Pa3sBUTHE WIEHOPA3IENbHONW peuu, CO3HAHUS M OOIIECTBEHHBIX
OTHOIIECHUH B CTAHOBJICHUU UYesIOBeKa. B3aMOOTHOIIIEHNE COLMAIIBHOTO U OMOJIOIMYECKOro B 3BOJIOLMY YEI0BEKa.
AHTHHay4YHas CYIIHOCTh «COLMAJIbHOTO JapBUHU3Ma» U pacu3Mma. Benymias poib 3aKOHOB OOILIECTBEHHOM KU3HH
B COL[MAJIBHOM IIpOrpecce yesoBeuecTBa. buonorndyeckue cBoiicTBa 4eI0BeueCKOro 00IecTsa.

m OcHoBHbIE IOHATHS. Pa3BUTHE )KMBOTHBIX U paCTeHI/Iﬁ B pa3JIM4YHbIC NIEPHUOALI CYHIECCTBOBAHUA 3emMiIn.
IlocTenennoe YCIOKHCHHUEC OpraHn3alu 1 HpI/ICHOCO6H€HI/IC K YCJIOBUAM CPEABI JKUBBIX OPraHU3MOB B IIPOLICCCE
OBOJIFOIINHA. HpOI/ICXO)KI[GHI/IC YCJIOBEKaA. I[BI/I)KyH_II/Ie CHUJIBbl aHTPOIIOTCHE3Aa. Pomnb TpyAa B MIPOLECCE MPEBPAILCHU
00€e3bsIHEI B YeJIOBEKA. UetoBeueckue packbl, UX €AUHCTBO. KpI/ITI/IKa pacu3Ma U «COLMAJIbHOI'O JapBUHU3MaA.

m YwmeHus. Mcnonp30BaTh TeKCT yuyeOHUKA U y4e€OHBIX OCOOMH A1l COCTaBIEHUS TaOIHL, OTPasKAIOLINX 3TAIIbI
Pa3BUTH )KU3HU Ha 3emiie, CTaHOBJICHUS 4yesoBeka. Mcnoiap30BaTh TEKCT yueOHMKa 17151 paboThI ¢
HATypaJbHBIMH OO0BeKTaMHu. J[aBaTh apryMEHTHUPOBAaHHYIO KPHUTHKY PacH3Ma M «COLUATBHOTO JapBUHU3MAY.

m MexnpenmerHbie cBsizin. D u3znueckasreorpadus. UcTOpUsS KOHTHHEHTOB.
DkoHoMHUUecKkasreorpadus.Hacenenune mupa. ['eorpadus HaceneHus Mupa.

PA3JIEJL 2
B3auMooTHoIIeHHs1 opranu3Ma u cpeabl. OCHOBBI 3KO0JIOTHH.
T e m a 2.111ousiTHE 0 OGUOC(hepe.

Buocdepa — xuBas odonouka mnanetsl. CTpykTypa 6rocdepsl: utocdepa, ruapocdepa, armocdepa.
KomMmmoHneHThI 6HOChepsl: )KUBOE BEIIECTBO, BUIOBOM COCTaB, pa3HOOOpa3ue U BKjIaa B OMOMacCy; OHOKOCHOE U
KOCHOE BelnlecTBO; OuorenHoe BemecTBo Ouocdepsl (B. WM. Bepraackuii). Kpyrosopor Bemiects B mpupoze.
CxeMbl, OTpakaroIue CTPYKTYpy Onocdepsl 1 XapakTepu3yrolue ee OTAeIbHbIE COCTABHBIC YacTH. TaOIuIbl
BUJIOBOT'O COCTaBa M Pa3HOOOPa3Hs )KUBBIX OpraHu3MoB Onocdepbl. CXeMbl KpyroBOpOTa BELIECTB B IIPHPOJIE.

Tewma 2.2 ) Ku3Hb B cO001IECTBAX.



Ucrtopust GpopmMupoBanmsi COOOIIECTB KUBHIX OPraHU3MOB. ['eoiorudeckass UCTOpHsSI MATEPHUKOB; W3OJISIIHS,
KIIMMaTu4eckue ycioBus. buoreorpagus. OcHOBHEIE OMOMBI cymn M MupoBoro okeaHa. buoreorpaduueckue
o0OiacTu.

Tema 2.3
B3auMOOTHOIIEHUSI OPraHU3MA H Cpeabl.

EcTtecTBeHHBIE COOOIIECTBA KUBBIX OPraHU3MOB. bHOTEONEHO3BI: AKOTOM B OMOIeH03. KOMIIOHEHTEI OMOIIEHO30B:
MPOAYUEHTHI, KOHCYMEHTEHI, PeylIeHThI. BHOIIEHO3BI: BHIOBOE pa3HOOOpa3ue, MIOTHOCTH MOMYJISINA, OnoMacca.

Abwnortnueckue (akTtopsl cpenpl. Poib TeMmepaTyphl, OCBEIIEHHOCTH, BIAXHOCTH M JPYrux (HakTopoB B
KU3HEACITCILHOCTH  cooOmecTB.  MHTEHCHMBHOCTh  JielicTBHsl  (DakTOopa;  OrpaHUYHMBAIONIUN  (akTop.
B3aumogeiicTBue hakTOpOB Cpenbl, Mpeaeasl BEIHOCIHBOCTH.

buornyeckue hakTopsl cpenbl. IHTErpaius Buaa B OUOIEHO3E; YKOJIOTHUSCKHE HUIY. Llenu u ceTn nuTaHus.
DKojoruyueckas nmupamMuaa aucen dumomaccel, sHeprun. CMeHa 6uoreHo30B. [ [puarHbI cMeHBI OHOTICHO30B;
(hopMHUpPOBaHUE HOBBIX COOOIIIECTB.

Tewma 2.4 B3auMOOTHOLIEHUS MeKIY OPraHU3MAMM.

@®opMBl  B3aMMOOTHOIIEHHH MEXIy OpraHu3MamMu. [lo3WTHBHBIE OTHOIIGHHS — CHMOMO3: MYTYallU3M,
Koomnepanusa, KOMMCHCAINU3M, HaXHC6HI/I‘-IeCTBO, KBapTUPAHTCTBO. AHTI/I6I/IOTI/I‘IGCKI/IC OTHOHICHUA: XHITHHUYCCTBO,
Mapa3uTU3M, KOHKYPEHIIHS, COOCTBEHHO aHTHOWO3 (aHTHOMOTHWKH, (GUTOHIMABI U aAp.). llpowcxoxknenne wu
IBOITIOLHS Tapa3uTH3Ma. HelTpanbHble OTHOIICHHS — HEUTPaTH3M.

m Jlemoncrpanus. [lpumepsl cMMOMO3a MpeCcTaBUTEICH Pa3IMYHBIX IAPCTB JKUBOW TPUPOIBI.

m Ocnosuble nonstus. buocgepa. buomacca 3emnu. buonoruueckast npoykTHBHOCTB. JKMBOE BELIECTBO U
ero ¢yHkuuu. bronornyeckuii KpyroBopoT BEIIEeCTB B Ipupoze. JKojorus. BHemHss cpena. Dkonornyeckue
¢dakTopel. AOHOTHYECKHE, OMOTHYECKHE U aHTPOTIOTEHHBIE (aKTOPhL. DKOJOTUIYECKUE CUCTEMBI: OMOTeOIIeHO3,
OuoueHo3, arporeHo3. [IpoayneHTs!, KOHCYMEHTHI, peAyleHTbl. CaMoperymsaius, CMeHa OMOIEHO30B U
BOCCTAaHOBJIEHHE OHOIIEHO30B.

B YMeHus. BeISIBISATH MPU3HAKY TPUCITOCOOTICHHOCTH BHJIOB K COBMECTHOMY CYIIIECTBOBAHUIO B
9KOJIOTHUECKUX CUCTEMax. AHAJIM3UPOBATh BUAOBON COCTaB OMOLIEHO30B. BhIIenaTh oTienbHbIe (hOPMBI
B3aWMOOTHOIIIEHUY B OMOIIEHO3aX; XapaKTePHU30BaTh MMUIIEBbIE e B KOHKPETHBIX YCIOBUAX OOUTAHUS.

m Mexnpenmernsie cs3u. Heopranunueckas xumusa. Kucnopon, cepa, asor, docdop, yriaepon, ux
XUMUYECKHUE CBOWUCTBA.
duszuueckasreorpadus. Kimmmar 3emin, KimMaTHdeckas 30HATBHOCTh

JlaGopartopHas paboTa

HpI/ICHOCO6HGHHOCTL OpPraHu3MOB K 3KOJOTMYCCKUM Q)aKTopaM.



PA3JIEJI 3
Bbuocdepa u yenosek.

Tema 3.1B3aumMocBsi3b NpUPOALI U 001IecTBA. B10I0THs 0XpaHbl MPHPOALI.

AHTponOreHHbIe (DaKTOPBHI BO3JCHCTBUS HA OMOIICHO3BI (POJbh YeIOBeKa B mpupoje). IIpodiaemMbl panroHaILHOTO
MIPUPOIOTIONB30BAHUS, OXPaHbl PUPOABL: 3allUTa OT 3arPSA3HEHNUN, COXpaHEHHE ATAJIOHOB U TAMSITHUKOB TTPUPO/IHI,
o0ecrieueHre MPUPOAHBIMY PECYpCaMU HACEJICHMS TUTAHEeThl. Mephl 0 00pa30BaHUIO SKOJIOTUY ECKUX KOMILICKCOB,
JKOJIOTHIECKOE 00pa3OBaHHE.

Tema 3.2 buonuka.

Hcronp30BaHnEe 4EIIOBEKOM B XO3SMCTBEHHOM ACATCIbHOCTU NPUHIUIIOB OpraHu3alnuu paCTeHI/Iﬁ 1 )KM BOTHBIX.
q)OpMI)I JKMBOT'O B IPUPOJAEC U UX IMPOMBIINUICHHBIC aHAJIOT'U (CTpOI/ITCJII)HbIC COOpPYKCHHUA, MAallIMHBI, MCXaHNU3MBbI,

npuOOpHL U T. 11.).

m JlemoHcTpanus. Ilpumepbl CTpyKTypHOU OpraHW3alllU >KUBBIX OPTaHU3MOB U CO3[JaHHBIX Ha 3TOU OCHOBE
00BEKTOB (IMPOCMOTP B 00CYKICHNE HIDTIOCTPANNA yIeOHNKA).

m OcHoBHble oHATHS. Bo3aelicTBue dyenoBeka Ha 6uocdepy. OxpaHa mpupoabl; OHOIOTHUECKUN U COLUANbHBIN
CMBICJI COXpaHEHUs BUAOBOTO pa3HooOpasus 6uoLeHo30B. PanimoHansHOE NPUPOIOIIOIb30BaHHUE;
HEHcyepnaeMble U HcUepIliaeMble pecypehl. 3allOBEJHUKH, 3aKa3HUKH, nNapky; KpacHas kaura. buonuka.
I'ennas umxeHepus, OHOTeXHONOTHs. YMeHus. OOBSACHITH HEOOXOAMMOCTh 3HAHUS M YMEHUS MPAKTHUECKU
MPUMEHSTH CBEACHUS 00 SKOJIOTHIECKUX 3aKOHOMEPHOCTSIX B MPOMBINUICHHOCTH M CEJIbCKOM XO3SHCTBE /s
MpaBUIBHON OpraHU3alluH JIECOBOJCTBA, PHIOOBOICTBA U T. 1., @ TAKXKE AJIS PEILICHHs BCETO0 KOMILJIEKca 3a1a4
OXpaHbI OKpY>KaIoLEel cpeabl U palluOHAIBLHOTO MPUPOAOIOIB30BaHNUS.

m MexmnpeamerHoie cBsBu. Heopranumyeckas Xumus. 3amura MPUPOJIbI OT BO3JIEHCTBUS OTXOJ0B
XUMHUYECKUX MPOU3BOJCTB.
®dusuka. [ToHsATHE 0 103€ U3IYUYCHUS U OUOJIOTH YECKOM 3alIuTe.

PA3JIEJI 4
IHoBTOpeHue.
TemaTH4ecKkoe NJIAHUPOBAHHE
10 kaace
No Tema BocnurareabHbIe 32291 Kouu 20P
n/m yecT
BO

yacoB




1 Beenenue.

1.®opmupoBaTh y 00ydaromumxcs
Hay4YHOE MUPOBO33pEHUE, B3IJISAbI U
yOeXKIeHUSI.

IIpoucxoxneHue u
HaYaJIbHBIC ATAITbl PA3BUTHUS
’KM3HH Ha 3eMIIe.

1. dopmMupoBaHUe 3HaHUI O Pa3BUTUU
’KU3HU Ha 3eMJie, O Pa3BUTHHI
YeII0BEYeCKOTo 00IIecTBa, O poin
TPYAOBOI1 JIeATENHHOCTH B HPAaBCTBEHHOM
BOCIIUTAHUU YEJIOBEKA.

http://festival.1september.ru/

YueHue o KJIETKE.

1.®opMupoBaTh y 00y4arOIIHXCS
HAYYHOE MUPOBO33pPEHUE, B3TIISIBI U
YOEKICHHSL.

2.BocruTeiBaTh yMEeHUE paboTaTh B
rnapax, B KOMaH/e.

23

http://www.proshkolu.ru/

Pa3zmHOXEeHME U pa3BUTHE
OpPTraHHU3MOB.

1.Bocnutanue 0TBETCTBEHHOTO
OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U
3/I0POBBIO OKPYKAOIIHUX.
2.BocruTeiBaTh yMeHHE pabOTaTh B
napax, B KOMaHJe.

11

http://festival.1september.ru/

OCHOBBI T€HETHUKH U
CEJIEKLIHH.

1.Bocniutanue 0TBETCTBEHHOTO
OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U
3I0POBBIO OKPYKAOIUX.
2.BocnuteiBaTh yMeHHE pabOTaTh B
rapax, B KOMaHe.

23

http://www.proshkolu.ru/

Htoro

67

11 kiaace

Tema

BocnurarteabHbIe 331241

KoanuectBoDOP
4acoB

VYyenue 00 3BOIOIMH OPraHUYECKOIO

l.®opmuposars y 28

http://festival.1september.ru/|

Mupa. 00yJaroImuxcst HAy4YHOe
MUPOBO33PEHUE, B3MIIAIbI U
yOeXKIeHHUS.

B3anmooTHOLIEHN OpraHu3Ma u 1.®opmupoBanue 11

Cpepbl.

OTBETCTBEHHOT'O OTHOILIEHUS K
OKpY’KaloUlel cpesie, KOTopoe
cTpouTcs Ha 6aze
HKOJIOTMUECKOTO CO3HAHMUS.

2. BocrinTeiBaTh ymeHue
paboTaTh B mapax, B KOMaHJe.

http://festival. 1september.ru/

Buocdepa u yenosek.

1. ®opmupoBanue 3Hanu o |15
[Pa3BUTHUH )KM3HU Ha 3eMIIe, O
Pa3BUTHH YEJIOBEYECKOTO
00111eCTBAa, O POJIH TPYAOBOM
NesITEIbHOCTH B

http://www.proshkolu.ru/




HPABCTBEHHOM BOCITHTAHUU
YeJI0BEKa.

2.@opMHUpOBaTh y
00y4JaroIUXCsl HAY4HOE
MUPOBO33pEHUE, B3TJIAIBI U
YO IeHUS.

3.BocnuThiBaTh yMeHHE
paboTath B mapax, B KOMaHJIE.

IToBTOpEHUE. 1.®opmupoBath y 10

00y4aroIUXCsl HAY4HOE
MUPOBO33pEHUE, B3IIIAAbI U
YO IeHUS.

Hroro 3a rox; 67

Cucrema OLeHKH JOCTH/KEHHS IJIAHMPYEMBIX Pe3yJbTAaTOB OCBOCHHSA IpeaAMeTa
(KpuTepuM OUEHUBAHMS):

OuneHka «5»:
1. 3HaHud, NOHUMaHUs, TJIyOUHBI YCBOEHUS 00y4aloIMMUCS BCero o0bEMa NporpaMMHOI0 MaTepuasia.
2. YMeHUs BBIICNATH [VIaBHBIE MTOJ0XKEHUS B U3yYEHHOM MaTepuase, Ha OCHOBaHUU (PaKTOB U
PUMEPOB 0000IATh, /IeNIaTh BHIBOJIBI, YCTAHABIMBATH MEXKIIPEIMETHBIC U BHYTPUIIPEIMETHBIC CBSI3H,
TBOPUYECKU IPUMEHSITH [IOJIyYE€HHbIE 3HAHUSI B HE3HAKOMOM CUTYallUH.
3. OrcyrcTBUS OMMOOK U HETOUETOB IIPU BOCIIPOU3BEICHUN U3yYEHHOT0 MaTepuala, pu YCTHBIX
OTBETax YCTPAHEHUS OTIEIbHBIX HETOUHOCTEH € IOMOIIBIO JTOIIOJHUTENIBHBIX BOIIPOCOB YUHUTES,
COOJIIO/ICHHS KYJIbTYpbl TUCBbMEHHOW U YCTHOH peun, npaBuil oopMIIeHNs] TUCbMEHHBIX paloT.

Ouenka «4»:

1. 3HaHUS BCEro M3YYCHHOTO IPOrPaMMHOTO MaTepHaa.

2. YMeHUS BBIICNATH IIABHBIC IMTOJOXKEHUS B H3yYeHHOM MaTepHale, Ha OCHOBaHUHU ()aKTOB U
MIPUMEPOB 0000MIATh, JENIaTh BBHIBOJII, YCTAHABINBATH BHYTPUIIPESIMETHBIC CBSA3H, TPUMCHSIT
MOJTyYCHHBIC 3HAHUSI HA TIPAKTHKE.

3. JlonmyiieHus: He3HAYUTEIbHBIX (HErpyObIX) OMIMOOK, HEAOYETOB TPU BOCIIPOU3BEICHUU H3yUYEHHOTO
MaTepuaia; coONIt0IEHUs OCHOBHBIX IIPABUII KyJIbTYpPbl MUCHBMEHHOMN M YCTHON peyu, MpaBuil
odopMmIIeHHs TUCEMEHHBIX PadoT.

Ouenka «3»:

1. 3HaHWS U yCBOEHUS MaTepualia Ha yPOBHE MUHUMAIBHBIX TPEOOBAHUI TIPOTPAMMBI, 3aTPYTHEHUS
IIPH CAMOCTOSTEIIBHOM BOCIIPOM3BEICHUH, BOSHUKHOBEHUS HEOOXOIUMOCTH HE3HAYMTEIILHOW ITOMOIITH
MperoIaBaTels.

2. YMmeHus paboTaTh Ha YPOBHE BOCIIPOM3BEICHUS, 3aTPYIHEHUS IPH OTBETaX HA BUION3MCHEHHBIC
BOIIPOCHL.

3. Hanuums rpy0oii omuOKH, HECKOIBKHUX TPYOBIX OMIMOOK MPHU BOCIIPOU3BEICHUN U3YYEHHOTO
MaTepuasna; He3HAaYUTEIHbHOTO HeCOOIIOCHHSI OCHOBHBIX MPAaBUJI KYJIbTYPhI MUCEMEHHOW U YCTHOM
peun, mpaBui opopMIIEHUSI TUCEMEHHBIX padoT.

Ormenka «2»:




1. 3HaHuA U yCBOEHUS MaTepuaia Ha ypOBHE HUKE MUHUMAJIbHBIX TPeOOBaHMM MPOrpaMMBbl; HATUYHS
OTJENbHBIX MIPEICTABICHUIN 00 U3y4YEHHOM MaTepuale.

2. OtcytcTBUS yMeHHs paboTaTh Ha YPOBHE BOCIIPOU3BEICHHS, 3aTPYIHEHUS IIPH OTBETAX Ha
CTaHJIapPTHBIE BOIIPOCHI.

3. Hannuus HeCKONBKHX rpyObIX OIHMOOK, OOJBIIOrO YKcia HErpyObIX MPU BOCIPOU3BEACHUN
M3Y4YEHHOT'0 MaTepuaa, 3HAYUTEIbHOTO HECOOIIIO/IEHUSI OCHOBHBIX IIPABUJI KYJIbTYpPbl MUCbMEHHOM U
YCTHOH peuH, npaBui 0OpMIICHHS MUCbMEHHBIX PaloT.

Onenka «1»:
1. Hert oTBerTa.

B xozxe oOyueHust OMOJIOrUH OCYIIECTBISAETCS TEKYIUI U UTOTOBBI KOHTPOJIb.
Kpurepun u HOpMBbI OLIEHKU 3HAHUI U YMEHUH 00y4aroIMXcs 32 CaMOCTOSITENIbHbIE TNCbMEHHBIE U
KOHTPOJIbHBIE PaOOTHI:

Onenka «5»:
1. BeimonnseT paboTy 6e3 omuboK UK JOMyCKaeT HeCyIeCTBEHHBIH HEAOYET.
2. CoOimo1aeT KyabTypy MUCBMEHHOM peyr; MpaBuiia 0GOPMIICHHS MIMCbMEHHBIX PadoT.

Ornenka «4»:

1. BrImonmHSAET MUCHMEHHYIO paboTy IMOIHOCTHIO, HO JOIYCKaeT B Hell He Oosiee 0JHON Herpy0oit
OLIMOKYU M OJHOTO HeA04ETa U /uinn/ He 6osiee IBYX HEeAOUYETOB.

2. CobmoiaeT KyapTypy MUCbMEHHOM peun, mpaBuiia opopMIIeHUs MTUCBMEHHBIX paboT, HO -IAOMYCKAeT
HeOOJIbIIINe TOMAPKU MIPH BEJICHUU 3aIUCEH.

Onenka «3»:

1. TIpaBWIBHO BBHIMIONHSET HE MEHEE MOJIOBUHBI PaOOTHI.

2. Jlomyckaet He Oojee IByX rpyObIX omMOOK, Win He OoJiee 0JHOM rpyOoH, 0 JHON HerpyOoii
OLIMOKHU M OJHOT0 HEeA0YETA, WM He Oosiee TpEX HEerpyObIX OIMOOK, UM OAHON HErpyOoi OmNOKY U
TpEX HEOUYETOB, MIIH MTPH OTCYTCTBUH OMIMOOK, HO TIPY HAJTMYWH TISTH HEIOYETOB.

3. Jlomyckaer He3HAUUTENbHOE HECOOIIOACHNE OCHOBHBIX HOPM KYJBTYPbl TMCbMEHHON peyuH,
npaBui 0(OpMIIEHUS MUCbMEHHBIX PadOoT.

Onenka «2»:

1. IIpaBUJILHO BBIMOJIHAET MEHEE MOJIOBUHBI MHCbMEHHOM pabOTHI.

2. JlomycKaeT Yucio OMOO0K U HEA0YETOB, MPEBOCXOISIIEEe HOPMY, ITPU KOTOPOI MOXKET OBbITH
BBICTABJICHA OLlCHKa "3".

3. JlomyckaeT 3HaUYUTENbHOE HECOOII0/IEHUE OCHOBHBIX HOPM KYJIbTYPhl TUCBMEHHON peuu, MpaBUil
odopmIIeHHs TUCEMEHHBIX PadoT.

Ouenka «1»:
1. Hert otBera.

Takxe BO3MOKHO TPUMEHEHNE TAaKOW CUCTEMBI OLICHUBAHUS KaK «3a4€T/He3a4ETy, mopTQoIIno.
OrneHnBaHue J1aA0OPATOPHBIX PaOOT OCYIIECTBIISIETCS BEIOOPOUHO, TAK KaK OHH SIBIISTFOTCS
00y4JaronuMHu.



dopMamMu MPOBeAEHUSA IPOMEKYTOUHON M TeKyLIell aTTecTAlUM SABJISOTCH:
KOHTpOJIbHast paboTa, KOMOMHUPOBAaHHAsI KOHTPOJIbHAS paboTa, TeCTOBast KOHTPOJIbHAs paboTa,
poeKTHas padora.



