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IMosicuuTeILHAS 3aIMCKA

Cormacio basucHomy y4yeOHOMY TuIaHy, pabouas mnporpamma s 11 kiacca
npexycMaTpuBaeT oOydeHue Ouosiornu B oObeme 1 Waca B Heienmto. DTOTO KOJIWYECTBA SIBHO
HEJIOCTaTOYHO JIJIA MOJHOIEHHOW MOAroToBku K crnade EI'D mo mpeamerty. [Iporpamma kypca
MOJITOTOBJICHA /IJISl yYAIIUXCsl, MOCTYIAIOIIMX B BBICIINE YICOHBIC 3aBE/ICHUSI Ha CIICUATBHOCTH
OMOJIOTHYECKOT0 TPOdUIIS.

JlanHasi mporpaMma COCTaBJICHa B COOTBETCTBHHM C (DelepanbHbIM KOMIIOHEHTOM
roCyIapCTBEHHOI'O CTaHAapTa CpelHero (MOJHOro) ooiero oopa3oBaHus U MpeJHa3HAYCHA s
u3ydeHus: OMOJOTHH B 00IIe00pa3oBaTeNbHBIX yupexaeHusix B 11-m knacce. YrmyOneHHBIH
YpOBEHb CTaHIapTa OPUEHTUPOBAH Ha (opMUpOBaHUE OOIIEH OMOJIOrMYecKOil IPaMOTHOCTH U
HAay4YHOT'O0 MHPOBO33PEHHUSI yHalllUXCsA, a TaKkKe Ha 0oJiee MOJIHOE M3YYeHUE STUX CTaHAapTOB.
3HaHuUs, TOJTYYECHHbIC Ha TAKUX 3aHATHUSAX MO OMOJIOTUH, JOJDKHBI HE TOJIBKO ONPEAETUTh OOLIHii
KYJIBTYPHBIH YPOBEHb COBPEMEHHOTO YEJIOBEKAa, HO U O0ECIICUUTh €0 aJeKBaTHOE IMOBEJCHHE B
OKpYKarollen cpezie, TOMOYb B pealIbHOM KU3HU, YTIyOUTh HEKOTOPhIE OMOIOrMYECKUE TOHSATHS,
¥ TIOMOYb JIeTsM npu caade EI'D no 6uonorumu.

[IporpamMmma kypca mnoarotoBku yuammxcs k EI'D Bkiarowaer B cebs coaepikaHue,
TUTAHUPOBAHKE 3aHATUH 10 paszenaMm U TeMaM (B yacax), (POpMbI KOHTPOJISI M KPUTSPUHU OIICHKU
pabor 1o pasgenaM, y4eOHO-MeTOAMYECKOe  oOecreueHue, TMepeueHb  HU(POBBIX
oOpasoBartenbHbIX U IHTEpHET pecypcoB, CIHCOK JIUTEepaTyphl. B kauecTBe MpHIIOKEHUN TAFOTCS
TEOPETUYECKHEe MaTepualbl 10 BCeM  pa3jelaM W TeMaM, THUIIOBBIE  3ajaHus,
CHUCTEMAaTHU3UPOBAHHBIC 110 OCHOBHBIM pa3jieiiaM 1 TeMaM OUOJIOTHH.

JlauHbIll Kypc MOATrOTOBKM ydamuxcs kK EI'D momeneH Ha HECKONBKO MOIyJeH, T.K.
MporpamMma OXBaThIBA€T BCE OMOJIOTMYECKUE TTOHATHS, KOTOPhIE H3ydaroTcs B 1iKkoJie. Heckonpko
MOJIyJIell pacCYMTaHbI HE TOJIBKO Ha TEOPETUYECKYIO YacTh, HO U HA MPAKTUYECKYIO HANPUMED,
pelieHne reHeTUYECKUX 3aJ1a4, a TaK JK€ PEIICHHUE 3a/lay Ha OMpeIeJICHUE MOCIe0BaTEIbHOCTH
aMUHOKUCIIOT B MOJIeKyJe OesKa, perienre TUoBsix TectoB EI'D 3a mpenpinymue rojaa.

e nporpamMMmel

e OrmpenenuTh YpOBEeHb OHMOJOTMYECKHX 3HAHUM ydalluXcs U CTENEHb OBIAJCHUS UMU
yu4eOHBIMU YMEHUSIMH.

e Ha oOcHOBE CHCTEMHOr0 aHajaM3a TMOJYYCHHBIX PE3YJbTaTOB BBHITIOJHUTh KOMILUIEKC
3a/laHui, HampaBlIEHHBIX Ha YIIyONeHHE M KOHKPETHU3AIMI0 3HAHUN y4alluxcs IO
OMOJIOTMM B COOTBETCTBUHM C (perepaibHBIM KOMIIOHEHTOM TOCYJapCTBEHHOTO
00pa30BaTeNbHOTO CTaHApTa AJIsl OMyUYEHUS TO3UTHUBHBIX PE3YJIbTAaTOB.

e 3aKkpenuTh YMEHHUE yUYalIuXCs Ha Pa3HbIX YPOBHIX: BOCIIPOU3BOJAUTH 3HAHUS, IPUMEHSTh
3HAHUS U YMEHUA B 3HAKOMOM, U3MEHEHHOW U HOBOM CUTyalUsX.

e Orpabotath yMeHHS OQGOPMIATH SK3aMEHAIIMOHHYIO paboTy, pabOThl C TEKCTOM,
TECTOBBIMU 33JJaHUSMH PAa3HOTO THIIA.

e [lomnmepxuBaTh M Pa3BUTh YMEHHUS YYalIUXCS COCPEIOTAYMBATHCS W TUIOJOTBOPHO,
[eJICHANPaBIeHHO pa0oTaTh B HE3HAKOMOW OOCTAaHOBKE, B 3a/JlaHHOM TeMmIle, ObITh
MOTHUBHUPOBAHHBIMU Ha MOJYyYE€HUE 3aIUIAHUPOBAHHBIX MOJIOKUTENIBHBIX PE3YyIbTaTOB.

3agaum nporpamMmsl

® J1aTh YYCHHKY BO3MOXHOCTh PEaU30BaTh CBOW MHTEPEC K OMOJIOTHH;

® ONpPENeNUTh CHOCOOHOCTh U TOTOBHOCTh YYEHHMKA OCBaMBaTh OMOJIOTHIO HAa TIOBBIILIEHHOM
YpOBHE;

® CHCTEMaTH3MpOBAaTh M YIIIyOUTh 3HAHUS OOydYaroUIMXCs MO paszzaenam «MHoroobpasue
OpPraHU3MOBY, «Y€JI0BEK U €T0 310pOBHEY;

e CO3JaTh YCJOBHS Ui MOATOTOBKM OOydYarolIMXCsl JJi KA4eCTBEHHOM Clayu eQUHOro
rOCYJJapCTBEHHOTO 9K3aMEHa U MOCTYIUICHHS B yUeOHbIE 3aBEICHUS



IIpeanoJiaraemMslii pe3yJjbraT
Oco3HaHue y4alnyMucsi OTBETCTBEHHOCTH 3a CBOM BBIOOD 9K3aMEHa, MOBBIILICHUE YPOBHS
3HaHUH M0 6UOJIOTHH, CHOPMUPOBAHHOCTH YIEOHBIX YMEHUI B COOTBETCTBUH C TPEOOBAHUSAMH K
BBIITYCKHUKY OCHOBHOMH ILIKOJIBI U HaBbIKa O(h)OPMIIEHHUS IK3aMEHALIMOHHON PabOTHI.
®opMbI 00paTHOI CBA3U
e [IpomexyTOUHBIM KOHTpOJIb: IEAArOrMYecKoe HaOJIOJeHHe, COOeceOBaHUE, AHAIN3
OTBETOB M TOJTOTOBJIEHHBIX COOOIICHUH, BBIIOJHEHHE OTHIEIBHBIX BHUIOB TECTOBBIX
3aJJaHUi, aHAJIU3 BCTYNIUTEIIBHOTO TECTA.
e UTOroBBIi KOHTPOJB: TECTOBBIE 3aJaHUs IO KaXJAOMY HW3Y4eHHOMY OJOKY ¢

ucnonb3zoBanueM KT, urorosoe recrupoBanue.
e lcnosnp30BaHNE KOMIIBIOTEPHBIX MPOTrPaMM 110 OUOJIOTHH.

@®opMHUpPOBaHHE KJIKYEeBbIX KOMIIETEHI[UIl BHINYCKHUKOB, 0CBO€HHE KOTOPBIX
nposepsiercsa Ha EI'J

Y4ebHo- Nudopmanuonnas | KommynukaruBaas | O0mekyabTypHas
NMO3HaBaTeJIbHas KOMIIeTeHIUsI KOMIIeTeHIIHS KOMIIeTeHI Ul
KOMIIeTeHIUsl

e OOBSCHITS, e  IIOHUMAaTh e  CO3JaBaTh e  TIpEICTaBIE
yCTaHaBJIMBATh TEKCT U €ro CBSI3HOE HUE O Hay4yHOH
B3alMOCBSI3H; CTPYKTYpHO- BbICKA3bIBAaHUE; KapTHUHE MUPA,

e  CpPaBHUBAaTh, CMBICIIOBBIE CBSI3H; e IOCIenoBaTen e  3HaHHUE
aHaAJIN3UPOBATh, e  OLEHUBATh | bHO U3JaraTh OCHOBHBIX Hay4YHBIX
¢dbopMynupoBaTh MOJTyYEHHYIO COOCTBEHHBIE MBICIIH; | TOCTHXKEHUH
BBIBO/JIbI; nH(POPMAIIHIO; e BBICKa3bIBaTh

e  KIaccu(uuupoB e  QAHAJIU3HUPOB | M APTYMEHTUPOBATh
aTh OOBEKTHI U aTh TEKCT, COOCTBEHHOC MHCHHUE.

SIBJICHMS, UCHOJb3Ys pa3HbIe
e  COOTHOCUTh npueMbl 00paboTKH

€IMHUYHbIE (haKThI U TEKCTa;

oO11e ABJICHU. . MepEBOAUTH

uH(pOpMaIHIO U3

OJIHOW CHCTEMBI B

JPYTYIO.

Mertoanueckoe obecrnedenue.
V4aeOHuKH, Mocoous,
Mukpockorbl, 1adopaTopHoe 000py10BaHUE;
TaGnu1iel, cCXeMBbI, TUaTrpaMMBl,
KomnbroTepsl, MyJIbTUMEIMHHBIN anmapar,
3VH onpenensitor B cneayomux Gopmax KOHTPOJIS:
TECTBI;
peleHue 3ajay Mo TeHETHKE;
KOHTPOJIbHBIE paboThI;
3a4€T.
Benymme meToabl:
® CIIOBECHBIH (JIeK1Ks, OObSICHEHHE AITOPUTMOB peIlIeHus 3a/1aHuil, Oecena, AUCKycCcus);
® HarIAHBIA  (JEMOHCTpalMs  HATypalbHbIX  OOBEKTOB, TMPE3EHTAlUH  YPOKOB,
BUIe0UIBMOB, (hoTorpaduii, Tabnuil, cxem B iuppoBoM popmare);



® YaCTUYHO-TIOMCKOBBIA, TOMCKOBBIA, MpPOOIEMHBIN (0OCyXKAeHue TMyTed peleHus
npoOJIeMHO 3a1a4m);
® [IpaKTUYECKHUIl (BBIIOJHEHHE M€HETUUYECKUX 3a/1ad, JOKa3aTeIbCTBO HA OCHOBE OIIbITAa U
ap.).
®opMbl 00yUeHHS:
® KOJUIGKTHBHBIC (JIeKIHUs, Oecena, TUCKYCCHUs, MO3TOBOM ITYpM, OOBSCHEHHE U T.I1.);
e rpymnmnoBbie (00CYXAeHNE MPOOIEMBI B TPYIINaX, pelIeHue 3a/1a4 B Tapax u T.I1.);
® UHIUBUIYalbHblE (MHIUBUYyaJIbHasl KOHCYJIbTALUS, TECTUPOBAHUE U JP).
N3ydeHne kaxxaoro pasziena HAUMHAECTCS C JIEKLUHU, KOTOpas COMPOBOKAAECTCA AEMOHCTpaLUen
HaIJSIIHBIX MarepuanoB. B KoHLe pa3znena cHadana WHAMBUAYAIbHO BBIOJIHSIOTCA TECTHI,
aHaslornuHble yacTu A. 3aganus yactu B u C 1o u3ydeHHON TeMe BBIIOJHAIOTCS B Iapax WIH B
rpynmnax, 3aTeM, UIET KOJUIEKTHBHOE oOcyxkaeHue. [1o pesynbraraM BBIMOJHEHHS pa3iMYHbIX
BapuaHToB KMIMOB npoBOAsATCS MHAMBUIyAJIbHBIE KOHCYJIBTALIUH.
OcHoOBHBIE CpeIcTBA 00yUEeHUS:
® DJICKTPOHHBIC yueOHBIC TOCOOHUS;
® TEOPETUYECKHE MAaTEepHaJIbl B 3JIEKTPOHHOM U II€YaTHOM (opMare;
® [pe3eHTAlMU YPOKOB;
e BuAcOPMIBMBI, aHUMANMH, PoTorpaduu, TaOIUIIEI, CXEMBI B 3JIEKTPOHHOM (opMarte;
® pa3NIMyYHbIC BAPUAHTHI KOHTPOJIBHO-U3MEPHUTENbHBIX MaTepuanoB EI'D mo Ouonoruu;
e TumnoBklie TecToBbIe 3aanus EI'D mo Bcem pasznenam u temam (3aaanus yactu A, B u C);
e Jpyrue HarJigJHble MaTepHualibl (BIaXKHBbIE MperapaTbl, MakeTbhl, MOAEIU U MYJISKH,
penbedHble TAOIUIIBI IO OMOIOTHH; KOJUIEKIIMH HACEKOMBIX, PAKOBUH MOJLITIOCKOB, CEMSIH
U IUIOZIOB; repOapHbIe 3K3EMIUISIPbl paCTEHU, MUKpOIpEnapaThbl, MOAEIU -alIUIMKALIUH,
KOMHATHBIE PACTEHUS U JIp.).
DopMbI KOHTPOJIA:
® TEKYIIHH KOHTPOIb (OLEHKAa aKTUBHOCTH MpU OOCYKIEHHUU MPOOJIEMHBIX BOIPOCOB,
Pe3yJIbTaTOB BBIIIOJIHEHUS JOMAIIHUX 3aJJaHUi);
® TEeMaTUYECKHI KOHTPOJb (OLIEHKA Pe3yIbTAaTOB TEMATHUECKOIO TECTUPOBAHMUS);
® UTOTOBBIM KOHTPOJIb (OLIEHKA Pe3yJbTaTOB BHIIOJHEHUS Pa3InyHbIX BapuaHToB KIIMoB)
OneHka paboT MPOBOAMUTCS MO 5-TH OAJUTBHOM IIKaJe ¢ y4eToM 00beMa, KauecTBa U YPOBHS
CJI0KHOCTH BBITTOJIHEHHBIX paloT.

1. Ilnanupyemble pe3yabTaThl 0CBOEHUS NpeaMeTa OuoJioruu B 11 kiacce Ha 6a3oBoM
YPOBHe

JInuHOCTHBIE pPe3yJIbTATHI OCBOECHHSI OCHOBHOW 00pa30BaTe/LHONH MPOrpaMMbl JOJKHbBI
0TPaXKaTh!
1) poccHiickyro TpaXkIaHCKYIO HICHTUIHOCTD, TATPUOTH3M, YBaXKCHHE K CBOEMY HapO1y, YyBCTBA
OTBETCTBEHHOCTH Tiepel PoauHoM, ropocTy 3a cBOH kpaid, cBoto PosinHy, mpoIioe 1 HacTosIee
MHOTOHAIIMOHAJIFHOTO Hapoja Poccuu, yBakeHHE TOCyJapCTBEHHBIX CHUMBOJIOB (TepO, duiar,
TUMH);
2) TpaXkJIaHCKYIO MO3UIMI0 KaK aKTHBHOTO W OTBETCTBEHHOIO YJIeHA POCCHHCKOrO OOIIeCTBa,
OCO3HAIOIIET0 CBOM KOHCTUTYIIMOHHBIE TpaBa M OOS3aHHOCTH, YBAXKAIOMIETO 3aKOH U
MPaBOIOPSAJIOK,  00JAJAaloMIer0o  YYBCTBOM  COOCTBEHHOTO  JIOCTOMHCTBA,  OCO3HAHHO
MPUHUMAIOIIETO TPAJUIIMOHHBIE HAIIMOHATbHBIE M OOIIEYEIIOBEYECKUE TYMAHHCTHUYECKHUE U
JIEMOKpAaTHICCKUE [ICHHOCTH,
3) TOTOBHOCTH K ciykeHHto0 OTe4ecTBy, €ro 3alluTe;
4) chopMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOM MPaKTUKU, OCHOBAaHHOTO Ha JUAJIOTe KYJIbTYD, & TAK)KE Pa3IUIHbIX (OpM
OOIIECTBEHHOT'O CO3HAHUS, OCO3HAHKME CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;



5) chopMUPOBAaHHOCTH OCHOB CaMOpa3BUTHUS U CAMOBOCIUTAHHUA B COOTBETCTBHU C
OO0IIIeYeIOBEUECKUMH LIEHHOCTSIMH M HJA€alaMU IPaXkJaHCKOro OOIIEeCTBa; TOTOBHOCTb M
CIIOCOOHOCTB K CaMOCTOSITENIbHOM, TBOPUECKOM U OTBETCTBEHHOM J€ATEIbHOCTH;

6) TolepaHTHOE CO3HAHME U MOBEACHUE B MOJIMKYJIBTYPHOM MHUpPE, TOTOBHOCTb U CHOCOOHOCTb
BECTH TMAJIOT C JPYTUMHU JIIOJIbMH, TOCTUTATh B HEM B3aUMOIIOHMMAHUS, HAXOIUTH OOIIUE eTTH
U COTPYJHUYATH JUISl UX JOCTH)KEHUS;

7) HaBBIKM COTPYAHHMYECTBA CO CBEPCTHHUKAMH, JETHMH MIIQJLIETO BO3pacTa, B3pPOCIBIMH B
00pa3oBaTebHON, OOIIECTBEHHO MOJIE3HOH, yueOHO-HCCIe10BATENbCKOM, POEKTHOW U APYrUX
BUJAX JICATEIILHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MTOBEJICHHE HA OCHOBE YCBOCHUS OOIEUETOBEUECKUX LIEHHOCTEH;
9) rOTOBHOCTH H CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha MPOTSKEHUU
BCEH KHM3HH; CO3HATEIBHOE OTHOLLIEHHUE K HEITPEPHIBHOMY 00Pa30BAHUIO KaK YCIIOBHIO YCIIELIIHON
npohecCHOHATLHOM U OOIIIECTBEHHON AESITeTbHOCTH;

10) scTeTnyeckoe OTHOLIEHHE K MHpPY, BKIIOYas 3CTETHKY ObITa, Hay4YHOI'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHHIA;

11) mpuHATHE U peanu3aLnio HEHHOCTEN 30pOBOro u 6€301acHOro 00pa3a JKU3HHU, NOTPEOHOCTH
B (U3MYECKOM  CAaMOCOBEPIICHCTBOBAHHWM,  3AHATUAX  CHOPTUBHO-O03JOPOBUTEIBHON
NeSITEIbHOCTbIO, HENPHUATUE BPEIHBIX MPUBBIUEK: KYpPEHHs, YIOTPEOJEHHs] —aJIKorouid,
HapKOTHKOB;

12) OepexxHOoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K (U3MYECKOMY H
MICHXOJIOTHYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK W JIPYIHX JIIOJCH, YMEHHE OKa3bIBaTh
HEPBYIO IOMOLIb;

13) oco3naHHBII BBIOOp Oymymied TpodecCHM W BO3MOXHOCTEH peain3alud COOCTBEHHBIX
KU3HEHHBIX IJIAHOB;

OTHOIIIEHHE K MPO(HECCHOHATLHON NEATETLHOCTH KaK BO3MOKHOCTH YYaCTH B PEIICHUH JINYHBIX,
00I11eCTBEHHBIX, TOCYAAPCTBEHHBIX, OOLIEHALMOHAIBHBIX MPOOIEM;

14) chopMHUPOBAHHOCTh 3KOJOTMYECKOI'O MBILIUIEHUS, [OHUMAHUS BIUSHUS COLMAIbHO-
9KOHOMHYECKUX IPOLIECCOB HAa COCTOSHHE NMPUPOJHOM M COLMAIbHON Cpelbl; MpHOOpeTeHue
OTIBITA YKOJIOTO-HAMPABICHHON ACATEIbHOCTH;

15) oTBETCTBEHHOE OTHOLIEHHE K CO3/IaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO MIPUHSATHS LIEHHOCTEN
CEMEHHOM KU3HH.

MeranpeamerHbie Ppe3yiabTaThl OCBOGHHMSI OCHOBHOH 00pa3oBaTe/IbHONl TNPOrpaMMbl
JAOJIKHBI OTPaKATh:

1) yMeHue caMOoCTOSATENBHO ONPEAEIATh L€ JeSTEIbHOCTH U COCTABIIATD IUIAHbI €S TEIIbHOCTH;
CaMOCTOSITENIBHO ~ OCYILLECTBIISITh, KOHTPOJIMPOBaTb M  KOPPEKTUPOBAaTb  JIEATEIBHOCTH;
MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpCHI JUIsl IOCTHIKEHUS MTOCTABJIEHHBIX IeJIel U peaanu3alun
IUIaHOB JIESTEILHOCTH; BEIOUPATh YCHEIIHbIE CTPATETHUH B PA3JINYHBIX CUTYAlUsX;

2) yMeHHEe TMPOAYKTUBHO OOIIAThCA M B3aMMOJEHCTBOBATH B IPOIECCE COBMECTHOM
JeSITebHOCTH, YIYUTHIBATh MO3UIUU IPYTUX YYaCTHUKOB J€SITEIbHOCTH, 3(pPEKTUBHO pa3penaTh
KOH(JIMKTHI;

3) BiageHMe HaBbIKAMM I103HABATEJIbHOM, Y4eOHO-HCCIENOBATEIbCKOW W  MPOEKTHOM
NEeSTeIbHOCTH, HaBBbIKAMU  pa3pellieHuss [poOsieM; CrIocoOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbBHOMY MTOMCKY METOJAOB PEIICHUs NMPAaKTUYECKUX 3a/ay, IPUMEHEHHUIO Pa3IMUHBIX
METOJIOB MO3HAHNUS;

4) TOTOBHOCTH M CIOCOOHOCTH K CaMOCTOSITENBHOW HMH(POPMAIIMOHHO-TT0O3HABATEIHHOM
NESITEIbHOCTH, BIIaJIEHUE HaBbIKAMH MOJydyeHUs HeoOXoauMoil uHopManuu u3 cioBapei
pa3HBIX TUIIOB, YMEHHE OPUEHTHUPOBATHCSA B PA3TUYHBIX HCTOYHUKAX UHPOPMALIUU, KPUTUUECKU
OLICHMBATh U UHTEPIIPETUPOBATh UH(POPMALIHIO, ITOTYyIaEMYIO U3 Pa3IMUYHBIX UCTOYHUKOB;



5) yMeHHe HCHOJb30BaTh CpeICcTBa MH(POPMALMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTHH

(masnee - UKT) B penieHMH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpPraHU3ALMOHHBIX 33734 C

co0uro/IeHreM TpeOOBaHU HIPrOHOMUKH, TEXHUKU O€30MaCHOCTH, THTHEHBI, pECYPCOCOepeKeHUS,

IPaBOBBIX U ITUYECKHX HOPM, HOPM HH(OPMALIMOHHON 0€30MacHOCTH;

6) yMEHHE OTpeNieNiATh Ha3HaueHHE U (PYHKLIUHU Pa3IMYHBIX COLMATBHBIX HHCTUTYTOB;

7) yMeHHE CaMOCTOSITEJIbHO OLEHMBATh M IMPUHUMATh PELICHUs, ONPENEISAIONINE CTPATErHio

MOBEJICHNUS, C YIETOM I'PaXXIaHCKUX M HPABCTBEHHBIX LIEHHOCTEH;

8) BiIa/ieHUE SI3BIKOBBIMM CPEJCTBAMHU - YMEHHE SCHO, JIOTHYHO M TOYHO H3JIaraTh CBOIO TOUKY

3peHus, UCIOJIb30BaTh aIEKBATHBIE SI3bIKOBBIE CPEJCTBA;

9) BnaseHNe HaBbIKAMU MTO3HABATENbHOM pedIeKCHM KaK OCO3HAHUS COBEPILAEMbIX JECHCTBUH U

MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, 'PaHUI] CBOETO 3HAHUS U HE3HAHUS,

HOBBIX II03HABATEJIbHBIX 3a/1a4 U CPEACTB UX JOCTHIKEHHUS.

BoinyckHuk Ha 6230BOM yPOBHE HAYYMTCS:

— packpbIBaTh Ha IpUMeEpax pojib OMOJIOTUU B HYOPMUPOBAHUH COBPEMEHHON HayYHO! KapTHHBI
MUDA U B IPAKTUYECKOM €ATEIbHOCTH JIIOJIEN;

— TMOHMMATh M OIMUCHIBATb B3aHUMOCBSI3b MEXJY €CTECTBEHHBIMH HayKaMHu: OHOJIOTHEH,
(¢u3KKON, XUMHUEH; yCTaHABIMBATh B3aUMOCBSI3b IPUPOAHBIX SIBICHUN;

— TIOHHMMATh CMBICJ, pa3JIMyaTh U ONUCHIBATH CUCTEMHYIO CBSI3b MEXJy CHOBOIIOJIAraroluMu
OMOJIOTUYECKUMU TIOHSATHSIMH: «KIJIETKA», «OPTaHU3M», KBHI», «IKOCHCTEMA, «OHochepar;

— MHCIIOJIb30BaThb OCHOBHBIE METOJbl HAyYHOIO IIO3HAHHUSA B YYEOHBIX OHOJOIMUECKUX
UCCIICIOBAaHHSX, MPOBOJIUTH AKCIIEPHUMEHTHI 10 W3YYEHHIO OHOJIOTMYECKHX OOBEKTOB H
SBJICHUH, OOBACHATH PE3YNIbTaThl 3KCIEPUMEHTOB, AHAJIM3UPOBATh HUX, (OPMYJIHUPOBATH
BBIBO/IbI;

— (QopMyIupoBaTh TUIIOTE3bl HA OCHOBAHUM MPEAJIOKEHHOM Onosornueckoil nHdopManuu u
npeJyiaraTb BApUaHThl IPOBEPKU TUIIOTE3;

— CpaBHMBaTh OHMOJOIMYECKHE OOBEKTbI MEXAY COOOW IO 3aJaHHBIM KpUTEpPUSM, JeNaTh
BBIBOJIbI U YMO3AK/IFOUEHNS HA OCHOBE CPAaBHEHUS;

— 00OCHOBBIBaTh E€AMHCTBO HBOW M HEXHBOH NPUPOABI, POACTBO JKUBBIX OPraHU3MOB,
B3alMOCBSI3M OPraHU3MOB U OKPY’KaloIlel Cpe/ibl HA OCHOBE OMOJIOrMYECKUX TEOPHIL;

— TPUBOJIUTH PUMEPHI BELIECTB OCHOBHBIX IPYII OPraHUYECKUX COEAMHEHHH KIIeTKH (OeIKOB,
JKUPOB, YIJIEBOJOB, HYKIEHMHOBBIX KHCIIOT);

— pacmo3HaBaTh KJIETKU (IPOKapUOT U YKAPHOT, PAaCTEHUH M >KMBOTHBIX) IO ONHCAHMIO, HA
CXEMAaTUYECKUX M300paKEHUSAX; YCTaHABIMBATh CBSI3b CTPOEHUS M (PYHKIMI KOMIIOHEHTOB
KJIETKH, 000CHOBBIBaTh MHOT00Opa3ue KIETOK;

— pacrio3HaBaTh NOMYJSIMIO U OMOJIOTUYECKUI BUJI [0 OCHOBHBIM IIPU3HAKAM;

— ONHUCHIBaThb (PEHOTHI MHOTOKJIETOYHBIX PACTEHUH M JKMBOTHBIX HO MOP(OJIOTHYECKOMY
KPUTEPUIO;

— 00BACHATH MHOTOOOpa3ue OpraHu3MoB, IPUMEHSISI IBOJIOLMOHHYIO TEOPHIO;

—  KJIacCU(QUIMPOBaTh OMOJIOTMYECKHE OOBEKTHl HAa OCHOBAHUU OJHOIO WM HECKOJbKHUX
CYIIECTBEHHBIX MPU3HAKOB (TUINbl MHUTAaHUS, CIOCOOBI JIBIXaHUS M Pa3MHOXKEHUS,
OCOOEHHOCTH Pa3BUTHS);

— OOBACHATH NPUUMHBI HACJIEICTBEHHBIX 3a00JI€BaHUM;

— BBUIBJISITH MU3MEHYMBOCTh y OPraHU3MOB; OOBSACHATH HPOSBIECHHE BHUAOB M3MEHUYMBOCTH,
UCIIONB3YSl  3aKOHOMEPHOCTH  M3MEHYMBOCTH;  CpPaBHMBAaTh  HACJIEICTBEHHYIO U
HEHACJIEJICTBEHHYIO H3MEHUNBOCTb;

—  BBIBJIATH Mop(osiornyeckue, Gu3noJorHuecKue, MoBeIeHYeCKre alanTalii OPraHu3MOB K
cpene oOuTaHUs U ACHCTBUIO SKOJIOTUUECKHUX (DAaKTOPOB;

— COCTaBJIATh CXEMBI IEPEHOCA BEIIECTB U PHEPTHH B SKOCUCTEME (LIENU MUTAHNUSA);

— TPUBOJUTH JOKA3aTEIbCTBA HEOOXOJUMOCTH COXpaHeHusi OuopasHooOpasus A
YCTOMYMBOTO Pa3BUTHUS U OXPAHBI OKPYKAIOLEN CPEBI;



— OIICHUBAaTh JIOCTOBEPHOCTh OWOJIOTMYECKOW WHGPOpMAIUU, TOTYYCHHOW W3 Pa3HBIX
HMCTOYHUKOB, BBLACIATH HEOOXOIMMYIO HMH(OpMAaLMIO IS HCHOJIb30BaHUS €€ B yuyeOHOMH
JEATEILHOCTH Y PELICHUU PAKTUYECKUX 3a]1a4;

— TPEICTaBIATh OMOJIOrHYECKYIO HH(OPMALIHIO B BUJIE TEKCTa, TaOJIULIbI, TpaduKa, JuarpaMmbl
U JIeJIaTh BHIBOJIbI HA OCHOBAHUU MPEACTABICHHBIX JAHHBIX;

— OLIGHHUBATh POJIb JOCTHKCHHH TE€HETUKU, CEJEKLUH, OUOTEXHOJOTHH B MPAKTHUECKOI
JESITEIILHOCTH YEJIOBEKA U B COOCTBEHHOM KU3HU;

— OOBSCHATH HETATUBHOE BIUSHUE BEIIECTB (aJIKOTroJsl, HUIKOTHHA, HAPKOTHYECKUX BEIIECTB)
Ha 3apOJIbILIEBOE Pa3BUTUE YETIOBEKA;

— OOBSACHATH MOCJEICTBUS BIUSHUS MyTareHOB;

— OOBSCHSATH BO3MOXKHBIC TPUYMHBI HACTIEICTBEHHBIX 3a00JIEBaHUH.

BeinyckHuK Ha 0230BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYUTHCH:

— JaBaTh Hay4yHOe OOBSICHGHHE OuoyiormuecKuM (pakTam, mporeccam, SIBICHUSM,
3aKOHOMEPHOCTSIM, HCIIOJIb3ysd OHOJOTHYEecKHe Teopuu (KIETOYHYIO, HBOJIIOLMOHHYIO),
yueHue o 6nocgepe, 3aKOHbI HACIECTBEHHOCTH, 3aKOHOMEPHOCTH N3MEHUYHUBOCTH;

— XapakKTepHu30BaTh COBPEMEHHbIE HANPABJICHUS B Pa3BUTUU OMOJIOTUH;

— ONHUCHIBATh UX BO3MOYKHOE HCIIOIb30BAHUE B MPAKTUUYECKOM JCSITEIBHOCTH;

— CpaBHHBATb CIIOCOOBI JeNIeHUs KIETKU (MUTO3 U MEHO03);

— pemaTh 3amadn Ha mocTpoeHue ¢parmenta Bropod memu JHK mo mpemnoxxeHHOMY
dparmenty nepsoii, ”PHK (MPHK) no yuactky JIHK;

— pemiath 3a7aud Ha ONpENEJICHHUE KOJIMYECTBA XPOMOCOM B COMATHYECKHUX M IOJOBBIX
KJIETKaX, a TakKe B KJIETKAaX IMepel] HavaloM JelieHus (Melo3a WM MHTO03a) U IO €ro
OKOHYAHUH (1711 MHOTOKJIETOYHBIX OPTaHU3MOB);

— pewmaTh TEHETHMYECKHE 3aJayl Ha MOHOTHOPHIHOE CKpEUIMBAaHUE, COCTABISATH CXEMBbI
MOHOTUOPUAHOTO CKPEIIMBAHUS, TMPUMEHSS] 3aKOHBI HACIEACTBEHHOCTH M HCIOJIb3YS
OMOJOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;

— yCTaHaBIWBATb THUI HACJICIOBAHUS M XapaKTep MPOSBICHUS MPU3HAKA IO 33J]aHHON CXeMe
POIOCIOBHOM, IPUMEHSSI 3aKOHBI HACJIEICTBEHHOCTH;

OIICHUBATh PE3YJIbTAThl B3aMMOJCUCTBHUS 4YEJIOBEKA U OKPYXKAIOIICH Cpeibl, TPOTHO3UPOBATH

BO3MOJKHBIE TIOCJIEJICTBUSI  JI€ATEIIbHOCTA 4YEJIOBEKa JUIsl  CYLIECTBOBAHMS  OTIEIbHBIX

OMOJIOTHYECKUX 0OBEKTOB U IEJIBIX MPUPOJIHBIX COOOIIECTB

Ilepedennb 371eMeHTOB coiep:KaHUsl, IPOBePsIeMbIX
HA eJMHOM roCy/IapCTBEHHOM JK3aMeHe 110 0MO0JIOTHH
[lepeueHb 371EMEHTOB COAEpkKaHMs, IPOBEPSIEMbIX HA €IMHOM I'OCYJapCTBEHHOM 3K3aMEHE
1o OMOJIOTMH, COCTaBJIEH Ha OCHOBE paszena «O0s3aTeabHblil MUHUMYM COJIEpKaHHUs OCHOBHBIX
oOpa3oBaTenbHbIX mporpamm» @enepalbHOIO KOMIIOHEHTa TOCYAAapCTBEHHBIX CTaHIapTOB
OCHOBHOTO 00IIero u cpefaHero (MmoiHOro) odmiero odpazoBaHus mo Ouonoruu (0a3oBBIA U
npodUIbHBIA YPOBHH).
1. buonorus kak Hayka. MeToabl HAy4YHOT0 O3HAHUA
1.1  buonorus Kak Hayka, €€ JOCTH)KEHHUS, METO/IbI TO3HAHUS KUBOU Npupoasl. Ponib
6uosoruu B pOpMHUPOBAHUHN COBPEMEHHOMN €CTECTBEHHOHAYUYHOW KapTUHBI MUpa
1.2 VYpoBHeBas opraHuzanusi U 3Bodronus. OCHOBHBIC YPOBHH OpPTaHU3ALNHU KUBOU
OPUPOJBL:  KJIETOYHBIM, OpraHU3MEHHBIM, MOMYJISALUOHHO-BUIOBOH, OHMOI€OeHOTUYECKHIA,
ouochepusiii. buonorndyeckue cuctembl. OO0IIME MPU3HAKA OMOJIOTHUECKUX CUCTEM: KIETOYHOE
CTpOEHHE, O0COOEHHOCTH XMMHYECKOrO COCTaBa, OOMEH BEIIEeCTB W MPEBpAIICHUS SHEPTHH,
FOMEO0CTa3, pa3aApakKuMOCTb, IBUKEHHE, POCT U pa3BUTHE, BOCIIPOU3BEACHUE, IBOJIOLINS
2 . Kierka kak OMoJIOrn4ecKasi CHCTeMAa
2.1  CoBpeMeHHas KJETOYHAsi TEOpHUsS, €€ OCHOBHBIC TIIOJIOKEHUS, pOJIb B
(bopMHpPOBaHNN COBPEMEHHON €CTECTBEHHOHAYYHOM KapTUHBI MUpa. Pa3BuTre 3HaHU 0 KIIeTKe.



KnerouHoe cTpoeHue OpraHu3MOB — OCHOBAa €JMHCTBA OPraHUYECKOIO0 MHUpa, JOKa3aTeJIbCTBO
POACTBA KUBOM TPUPOIbI

2.2  MmnorooOpa3ue kieTok. [IpokaproTHuecKkue ¥ JYKapHOTHUECKHE KIIETKH.
CpaBHMTENbHAS XapaKTEPUCTUKA KIETOK PACTEHUH, )KUBOTHBIX, OakTepHii, rpuOoB.

2.3  XUMHYECKH cocTaB KJIETKA. Makpo- U MUKPORJIEMEHThI. B3auMoCBs3b CTPOCHUS
U (QYHKUMI HEOPraHMYEeCKUX M OpPraHMYECKHX BelecTB (OEIKOB, HYKJIEMHOBBIX KHUCIIOT,
yIaeBO10B, MUnuA0B, AT®), BXoASIINX B COCTaB KJIETKU. POJIb XMMUUYECKUX BELLIECTB B KJIETKE U
OpraHHu3Me 4eloBeKa

2.4  Crpoenue kiIeTKu. B3anuMocBs3b cTpoeHuss W (YHKIMHA 4YacTeld W OpraHOMJIOB
KJIIETKH — OCHOBA €€ LIEJIOCTHOCTH

2.5 OOmeH BemIeCTB M TPEBPALICHUS SHEPTHH — CBOWCTBA J>KUBBIX OPraHU3MOB.
OHepreTHYecKUi U IIaCTHYECKU OOMEH, UX B3auMOCBsA3b. CTauM SHEPreTHYecKoro oOMeHa.
Bpoxenne n gpixanue. DoTOCHHTE3, €ro 3HaUYeHUE, KocMuueckas poib. Pas3el poToCHHTE3A.
CeeroBble M TEMHOBBIE peakUUM (POTOCHUHTE3a, HUX B3aMMOCBA3b. XeMocuHTe3. Poib
XEMOCHUHTE3UPYIOLUX OakTepuil Ha 3emiie

2.6 I'enernueckas uHpopmanus B KieTKe. |'eHbl, FTeHETHUECKUI KO/ U €ro CBOICTBA.
MatpuuHblii XapakTep peakuuii 0nocuHTe3a. buocunres 0enka U HyKJI€MHOBBIX KHCIOT

2.7  Knerka — reHetudeckas €lIMHUIA XKUBOr0. XpOMOCOMBI, UX cTpoeHHe (popma u
pasmepsl) U GyHKIUU. YHCI0 XpOMOCOM M UX BHIOBOE MOCTOSHCTBO. COMAaTHYECKHE U TTOJIOBBIC
KJIeTKH. JKU3HEeHHBIN UK KIeTKU: HHTep(daza 1 MUTO3. MUTO3 — J1elIeHne COMAaTHUECKUX KIIETOK.
Meiio3. @a3pl MUTO3a U MeH03a. Pa3BuTHE MOJIOBBIX KJIETOK y PACTEHUM M KUBOTHBIX. JleneHne
KJIETKH — OCHOBA POCTA, Pa3BUTHsI U PA3MHOKEHUS OpraHu3MoB. Posb Melio3a 1 MUTO3a

3. Opranusm Kak 0HoJIOTHYeCKasi CHCTeMa

3.1  Pa3HooOpa3zue OpraHu3MOB: OJHOKJIETOYHbIE U MHOTOKJIETOYHBIE; aBTOTPO(BI,
rerepoTpodsl. Bupycsl — HekeTouHbie (OPMBI )KU3HA

3.2  BocnpousseneHue opraHu3MoB, ero 3HadyeHue. Criocoobl pa3MHOXKEHUS, CXOJICTBO
U OTJIMYME MOJOBOr0 U Oecrnosyoro pazMHokeHHs. OII0I0OTBOPEHUE Y LIBETKOBBIX PAacTEHUN U
II03BOHOYHBIX )KHUBOTHBIX. BHEIIHEE 1 BHYTPEHHEE OILIOIOTBOPEHUE

3.3  OntoreHe3 W TpHUCYIIHE €My 3aKOHOMEPHOCTH. OMOpPHOHAIbHOE U
nocTAMOPHOHANIBHOE Pa3BUTHE OPraHU3MOB. [IpHunHBI HapyIIeHHs pa3BUTHSI OPraHU3MOB

3.4 I'emetnka, ee 3amaun. HaciaeacTBEHHOCTP M H3MEHYMBOCTH — CBOMCTBA
opranu3MoB. Metozpsl reHeTUKU. OCHOBHBIE TEHETUUECKUE TOHATHS U CHMBOJIMKA. XpOMOCOMHast
Teopus HacyieACTBEHHOCTH. COBpEMEHHBIE MTPE/ICTABICHUS O T€HE U TE€HOME

3.5  3aKkOHOMEpPHOCTM  HACJIEJICTBEHHOCTH, HUX  IIMUTOJOTMYECKHE  OCHOBBI
3aKOHOMEPHOCTH HAcCJelI0BaHus, ycTaHOBIIeHHbIe I'. MenaeneM, UX HUTOJOTUYECKHE OCHOBBI
(MoHO- M auruOpugHOe CcKpeuiBaHue). 3akoHbl T. Moprana: cCLENJIEHHOE HacieJOBaHUE
PU3HAKOB, HapylleHuWe cLeIUieHuss TeHoB. ['eHetmka mnona. HacnenoBanue mpH3HAKOB,
CLEIUIEHHBIX ¢ IoJIoM. B3auMmopnelictBue reHoB. I'eHOTHMI Kak LieJOCTHas cuctema. l'eHeTuka
yesioBeka. MeTo/1bl U3yueHUsl TeHEeTHKH YesloBeka. Pemenne renerndyeckux 3aaad. CocraBieHue
CXEM CKpeLIMBaHUs

3.6  3akoHOMEpHOCTH W3MEHYMBOCTH. HeHacnencTBeHHass (MoIUUKAIIMOHHAS)
n3MeHunBocTb.  Hopma  peakumn.  HacneacTBeHHas — M3MEHUMBOCTB:  MYyTallMOHHas,
KOMOMHaTHBHAs. Busibl MyTanuii 1 X NpuYMHbBL. 3HAYEHUE N3MEHYUBOCTHU B KU3HU OPraHU3MOB
Y B 3BOJIIOLUU

3.7  3HaueHHMe TEHETWKH TSI MEeIWUIMHBIL. HacnencTBeHHbIE OOJNE3HHM YENIOBEKa, MX
OPUYHHBL, TpoduIakTuKa. BpeaHoe BIUsSHHE MyTareHoB, alKOTrojsl, HAPKOTHKOB, HUKOTHHA Ha
FeHeTUYeCKUH ammapar KIETKU. 3alluTa Cpelbl OT 3arpsA3HEeHUs MyTareHamu. BrisBiieHue
VCTOYHUKOB MYTareéHOB B OKpY’KaroLEH cpesie (KOCBEHHO) U OLIEHKA BO3MOXHBIX IOCIIEICTBUI
UX BIIMSHUS HA COOCTBEHHBIN OpraHU3M

3.8 Cenekuusi, ee 3agaud W npakTuyeckoe 3HaueHue. Bkiang H.U. Basuiosa B
pa3BUTHE CEIEKIUH: YUEHHUE O IIEHTPaX MHOr000pa3us U MPOUCX0XKIEHUS KYIbTYPHBIX PACTEHUM;
3aKOH TOMOJIOTMYECKHMX PSI0OB B HACJIEACTBEHHON M3MEHYMBOCTU. METOABI CENEeKIMH U HX



TEHETUUYECKNE OCHOBBI. MeTOoabl BBIBEEHMS HOBBIX COPTOB pAaCTEHUM, MOPOJ KUBOTHBIX,
IITAMMOB MHUKPOOPIaHMW3MOB. 3HAYEHHE TE€HETHKHM Ul celleKUuu. buomormyeckne OCHOBBI
BBbIPALIMBaHUS KYJbTYPHBIX PACTEHUHN U IOMAILIHUX )KUBOTHBIX

3.9  buorexHonorus, ee HampasieHus. KierouHas U TeHHas MHXEHEpHUs,
KJIOHMpOBaHUe. Poib KJIETOUHON TEOPUU B CTAHOBJIEHUU U Pa3BUTUU OMOTEXHOJIOTMU. 3HAUYECHUE
OMOTEXHOJOTMM JUIl DPAa3BUTUSA CEJIEKLUHU, CEIbCKOIO XO34HCTBA, MHUKPOOMOIOTHYECKON
IOPOMBIIIJICHHOCTH, COXpPAaHEHHUs TEeHO(POHIA IUIAHEThl. OTHYECKHE AaCHEKThl HEKOTOPBIX
UCCIIIOBaHUN B OMOTEXHOJIOTUH (KJIOHMPOBAaHUE YeNIOBEKa, HallpaBJIEeHHbIE U3MEHEHMsI FEHOMa)

4 . Cuctema u MHOroo0pa3ue OpraHu4ecKoro Mupa

4.1  Mmuoroo6pa3ue opranu3moB. 3HaueHue pabotr K. Jlunnes m XK.-b. Jlamapka.
OcHOBHBIE CHCTEMATHYECKHE (TAaKCOHOMMYECKHME) KaTEropuM: BHJ, PO, CEMEHCTBO, OTPAL]
(mopsI0K), Kiacc, TUI (OTeN), IAPCTBO; UX COMOTYMHEHHOCTh

4.2  lapctBo OakTepuii, CTpOCHHE, >KU3HEACATEIBHOCTb, Pa3MHOXXEHHE, pOJIb B
npupoze. bakrepum — Bo3Oyaurenu 3abosieBaHUIl  pacTeHHM, JKUBOTHBIX, YEJIOBEKA.
[Tpodunaktrka 3a00JIeBaHU, BEI3BIBAEMBIX OaKTEPHUSIMH

4.3  IlapctBO rpubOB, CTPOCHUE, JKU3HEACATEIBHOCTb, pa3MHOXKEeHHE. Mcronp30BaHue
TpUOOB JUTS TIOTYYEHUS IPOAYKTOB IIUTAHUS U JIeKapcTB. Pacro3HaBaHme CheJOOHBIX U SITTIOBUTHIX
rpu6oB. JIumaiHuky, X pazHooOpazue, 0COOEHHOCTH CTPOEHUS U KU3HeAesATeIbHOCTH. Poib B
pUpOie TPUOOB M JTUIIANHIKOB

4.4  llapctBo pactenuii. CTpoeHue (TKaHHU, KJIETKH, OPTraHbl), )KU3HEAESITEIbHOCTh U
Pa3MHOXKEHHE PpACTUTENIbHOTO OpraHu3Ma (Ha IpUMEpPE IOKPHITOCEMEHHBIX pPACTEHUM).
PacniozHaBanue (Ha pUCyHKaX) OpraHOB PacTeHUH

45  MmuoroobOpasue  pacrenuil. OcHOBHBIE  otThensl  pacteHuil.  Kiacce
HOKPBITOCEMEHHBIX, POJIb PACTCHUN B IPUPOJAE U )KU3HU YEJIOBEKa

4.6  LapctBo uBOTHBIX. OIHOKIETOYHBIE W MHOTOKJIETOYHBIC >KUBOTHBIC.
XapakTepuCTUKAa OCHOBHBIX THIIOB OECHO3BOHOYHBIX, KJIACCOB YJIEHUCTOHOruX. OcobGeHHOCTH
CTPOEHMUS, )KU3HEEATEIILHOCTH, PAa3MHOKEHUS, POJIb B IPUPOJAE U KU3HU YEIOBEKA

4.7  XopaoBble XKHBOTHbIE. XapaKTEpUCTHKA OCHOBHBIX KiaccoB. Ponb B mpupozae u
JKU3HU YesioBeKka. Pacno3HaBaHue (Ha pUCyHKax) OPraHOB U CUCTEM OPraHOB Y KUBOTHBIX

5 . Opranusm 4eJjI0BeKa M €ro 310pOBbe

5.1 Tkanu. CTpoeHue U IKHU3HENEATEILHOCTH OPraHOB M CHCTEM OPraHOB:
NUILEBapeHus, IbIXaHus, BblJeneHus. PacriosHaBaHue (Ha pUCYHKaX) TKaHEW, OpraHoB, CHCTEM
OpraHoB

5.2  CrpoeHue U JKU3HEAEATEIBHOCTh OPraHOB M CHCTEM OpraHoB: OIOPHO-
JIBUTaTEeJIbHOM, MOKPOBHOW, KpoBooOpaiieHus, aumdooOdpamieHus. PasMHOXkeHe U pa3BUTHE
yesjoBeka. PacriozHaBaHue (Ha pUCYHKax) OpraHOB M CUCTEM OpPTaHOB

5.3  BuyrpeHHss cpenma opranuszMa deioBeka. [ pynmel kposu. [lepennBanne KpoBH.
HNmmynuter. OOMEH BELIeCTB U MPEBPAILlEHNE SHEPTUH B OpraHU3Me YeloBeKka. BuTaMuHsbl

5.4  HepBHas u 3HIOKpUHHAs cuctembl. HellporymopanbHast perynisiuus MnpoieccoB
YKU3HEJEATEIIBHOCTH OpraHM3Ma Kak OCHOBA €ro LIEJIOCTHOCTH, CBSI3U CO CPeNoi

5.5  Amnanuzaropbl. Opranbl 4yBCTB, UX pojib B opraHusme. CtpoeHue u (QpyHKUIHUU.
Briciias HepBHas nestenbHOCTb. CoH, ero 3HaueHue. Co3HaHME, NaMATh, DMOLMUHU, DPEUb,
MbllieHne. OCOOEHHOCTH NICUXUKH YeI0BeKa

5.6  JluyHasg u OOLIECTBEHHAs TMTHEHA, 3JI0pOBBIH 00pa3 >xu3Hu. [Ipodunakruka
MH(QEKIMOHHBIX 3a0o0jieBaHUN  (BUPYCHBIX, OaKTepHaNbHBIX, TPUOKOBBIX, BBI3BIBAEMBIX
KUBOTHbIMM). Ilpenynpexnenune TpaBmaTu3Ma, NPUEMbl OKa3aHUS IE€PBOM  IOMOIIIH.
[lcuxuueckoe u ¢uznyeckoe 30poBbe uyenoBeka. DakTopel 310pOBbs (ayTOTPEHMHT,
3aKalMBaHHWe, JBUTareibHas akTUBHOCTH). dakTopel pHcka (cTpecchl, THMIIOAWHAMUS,
nepeyToMieHue, nepeoxiaxacHue). BpeaHsle U nosie3Hble NPUBBIUKU. 3aBUCUMOCTh 3/10pPOBbS
YeJI0BEKa OT COCTOSIHUS OKpYykaromei cpeapl. CoOroieHue CaHUTapHO-TUTHEHUYECKUX HOPM U
IIpaBUII 310pOBOr0o 00pa3a xHU3HU. PenpoaykTuBHOE 3/10pOoBbe YenoBeka. [locneacTBus BAUSHUS
QJIKOT0JIs1, HHKOTHHA, HAPKOTUYECKUX BEILIECTB HA PA3BUTHE 3apO/IbIIIa YETIOBEKA



6 . DBoJIIOIMA JKMBOM PHPOABI

6.1  Bug, ero kputepun. Ilonynsanus — cTpykTypHasl €JMHHLIA BUJIA U DJIEMEHTapHas
eIMHUIIA BOIONNH. MukposBomtonus. O6pa3zoBanne HOBBIX BUA0B. CriocoObI BUI000pa30BaHus

6.2 Pa3BuTne »BOMIOIMOHHBIX W€, 3HaUY€HHE 3BOIIOIIMOHHON Teopun Y. JlapBuHa.
B3anMocCBs3b JBHXKYIIMX CHUJ 3BOJIOUUH. POPMBI €CTECTBEHHOIO OTOOpa, BHIBI OOpHOBI 32
cyuiectBoBaHue. CHHTETHUYECKash TEOpHsl HBOJIOLUM. OJIeMEHTapHblE (DAKTOPbl 3BOIIOLMH.
Uccnenosanus C.C. YerBepukoBa. Posb 3BONIOIMOHHON Teopru B POPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHOHAYYHOI KapTHHBI MUpa

6.3  JlokazaTenbCcTBa SBOJIIOLMU JKUBOM  TNPHPOABL.  Pe3ynbTaThl  3BOJIIOLUU:
IPUCIOCOOIEHHOCTh OPraHU3MOB K Cpelie 0OUTaHMsI, MHOI00Opa3ue BUJIOB.

6.4  MakposBomonusa. Hanpasnenus u mytu somonmu (A.H. Cesepros, M.N.
[Imaneraysen). buonornyeckuii nmporpecc u perpecc, apomopdos, uanoasanTanus, AereHepanus.
[TpryrHbI OGMOJIOTHYECKOTO Tporpecca U perpecca. [ MmoTe3sl BOSHUKHOBEHUS KU3HH Ha 3emiie.
OcHoBHBIE apOMOP(O3bI B IBOJIOLUH PACTEHUH U )KUBOTHBIX. Y CJIOKHEHUE )KUBBIX OPIraHU3MOB
B IIPOLIECCE IBOJIOLUU.

6.5 IlpoucxoxnaeHue dyenoBeka. YernoBek Kak BHJ, €ro MeCTO B CHCTEME
OpPraHM4ecKOT0 MHpa. [HMIOTE3bl NPOUCXOXKIEHHS 4YelloBeKa. JIBIDKYIIHME CHJIBI M OTallbl
9BOJIIOLIUM YelloBeKa. YesloBeueckue pachl, UX FreHETUYEeCKoe poIcTBO. bruoconuaneHas npuposaa
yenoBeka. ColyalibHas U IpUpOIHAs Cpefia, aJanTalluy K Hel YelloBeKa

7 . JKocucTEeMbI M IPUCYLIME UM 3aKOHOMEPHOCTH

7.1  Cpenel oOuTaHus OPraHU3MOB. OJKOJOTWYECKHE (HaKTOPBl: aOMOTHYECKHUE,
OMOTHUECKHUE, X 3HAaUEHUE. AHTPOIOI€HHBIN (HaKTOp

7.2  DOkocucrema (OuoreoneHo3), €€ KOMIOHEHTHI: MPOIYIEHTbI, KOHCYMEHTHI,
pelnyLeHTsl, X posib. BunoBas M mpocTpaHCTBEHHas CTPYKTypa 3KocucTeMbl. Tpodudeckue
ypoBHHU. Llenu u cetu nurtaHus, ux 3BeHbs. [IpaBuna sxonorndeckoil nupamusl. CocTaBieHne
CX€M Iepe/iauM BElIEeCTB U SHepruH (Lenel 1 ceTei MUTaHus)

7.3  PasnooOpasue sxocucteM (OnoreomneHo3oB). CaMoOpa3BUTHE U CMEHA YKOCHCTEM.
YcroilunBocTh W JAMHAMHUKA 3KocucTeM. buosiormdeckoe pazHooOpasue, caMoperyisiuus
KPyTOBOPOT BEILIECTB — OCHOBA YCTOMYMBOI'O PAa3BUTHs KOCUCTEM. lIpUUMHBI yCTOMYMBOCTH U
CMEHBbI 3KOCHCTEeM. VI3MeHeHuss B HKOCHUCTEMax IO0J BIUSHUEM JAEATEJbHOCTH YeJOBEKa.
ATPOIKOCHCTEMBI, OCHOBHBIE OTIIUYHUS OT PUPOJHBIX IKOCUCTEM

7.4  buochepa — rmobanpHas sxocuctema. Yuenue B.M. BepHaackoro o 6uocdepe.
Kupoe BemectBo, ero ¢yHknuu. OcoOeHHOCTH pachpeseneHus Ouomacchl Ha 3emile.
buonorndeckuii KpyroBopoT BEIIECTB W IpPEBpAIleHUE SHEPruu B Ouochepe, posib B HEM
OpPTraHU3MOB Pa3HBIX IAPCTB. DBOMIOIUS OnOCheps

7.5  TI'moGanpHble M3MEHEHUS B OHOCdepe, BbI3BaHHBIC JIEATEIBHOCTHIO YEIOBEKa
(HapylIeHHEe 030HOBOTO PKpaHa, KUCIOTHBIE 0K, MapHUKOBBIM 3¢ dext u ap.). [Ipobnembr
ycToiunBoro pazsutus 6nocgepsl. CoxpaHeHre MHOT000pasus BHJIOB KaKk OCHOBA YCTOHYHMBOCTH
6uocoepsl. [IpaBuna noeneHus: B IpUpoIHON cperie.

Conep:xanue nporpammsi (34 4)
O0mas ouosorus. 7ZKuszub, eé cBolicTBa, ypOBHHM OPraHHU3alUM, IPOUCXO0KIeHHe ;KM3HN— 1 1
y.



[Tpeamer 1 MeTO1bI OMOJIOTHH, CBOMCTBA )KUBOM MaTepHH, YPOBHHM OpTaHU3AIMH )KUBOI MaTepHH,
IPOMCXOXKAeHUe KU3HU Ha 3emiie. Hayku, Bxomsmue B coctaB Ouonoruu. Victopust pa3zBuTus
OMOJIOTUM KaK HAyKH C aHTUYHBIX BPEMEH /10 HAIIUX JHEH.

XUMHYECKH# COCTAB KMBBIX OPTaHU3MOB -34.

DJeMEHTHBIN U MOJIKYJISIPHBINA COCTaB, BOJIa, MUHEPAIbHBIEC COJIH, YITIEBOIbI, JIUITUIbI, OCITKU, X
CTpO€HUE U (PYHKIMH, HYKJIEMHOBBIE KUCIIOTHI,UX CTPOCHHE.

CrpoeHnne KiaeTkH. — 34.

Tunbl ki1eToyHoi opranuzauuu. CTpoeHHe KIETKH: KJIeTOYHas 000JI0uKa, LUTOIIa3Ma, sSapo,
OJTHOMEMOpaHHbIe, TByMEMOpaHHbIE 1 HEMEMOpaHHbIE OPraHOUABI KIETKH, OCHOBHBIE Pa3IHyuUs
KJIETOK IIPOKapHUOT U DyKapHUOT.

OOMeH BelllecTB M NpeBpallieHne JHEPruM -34.

Tunbl nuTaHus *KUBBIX opraHu3MoB. [loHsTHe o Mertabonau3Mme-accuMMWIALUA(TIIACTUYECKUN
oOMeH), tuccuMusinusi(dHepreTudeckuii oomeH). AT® u e€ ponb B Mmetabonuzme. PoTocuHTe3,
XEMOCHHTE3, OMOCUHTEe3 OemKa.

Pa3mMHoKeHHe M MHANMBHAYAIbHOE Pa3BUTHE OPraHU3MOB -24.

Bocnpoussenenue KI€TOK: MHTO3, Meio3. PasmHoxkenue opranusmoB. HMuauBunyanbHOE
pa3BUTHE OPTraHU3MOB.

I'enernka u cenekumsi— 4.

HacnencrsenHocts 1 u3sMmeHUUBOCTH. IlepBblii, BTOpoil u TpeTuil 3akon Menaens. urubpuaHoe
U MOHOTHOpPHJIHOE CKpelleBaHue. | eHeTrKa noJja, CHEeIIeHHOE C [T0JIOM HacsieZioBaHue. MeToibl
reHeTUku. CeNeK1usi, HEHTPbI MPOUCXO0KIEHUS KyJIbTYPHBIX PACTEHUH.

Ipoaronua— 24.

OpomtonmonHoe yuenue Y./lapBuHa, pa3BUTHE OPraHUUYECKOr0 MUpPa, IPOUCXOXKACHHUE YETIOBEKA.
JKoJIOTHS U YueHue o ouocgepe— 24.

Okonornyeckue ¢akropsl. [lonymsimun. Dxonorudeckue cucremsl. [loHstre o 6mocdepe.
MHoroo0pa3ue »KUBbIX OPraHU3MOB— 24.

Bupycel, 6akrepun, rpuOsbI, JINIIAHHUKY.

HapcTBo pacTeHus— 34.

IToauapcTBO HU3MIKME PACTEHHUsI, BOAOPOCIH. TKaHM M OpPraHbl BHICIIMX PACTCHUMN:BETE€TaTUBHBIC
Oprasbl ¥ T€HEpaTUBHBIE OpraHbl BBICIIMX pacTeHui. [loauapcTBo BBICIINE PACTEHUS: CIIOPOBBIE,
ceMeHHbIe pacTeHus. OTIelNbl: TOJI0CEMEHHbBIE U TIOKPBITOCEMEHHbIE pacTeHus. CemelicTBa Kilacca
OpnHononpHBIE U Kiacca [[By10JIBHBIE pACTEHMUSL.

LHapcTBO KUBOTHBIE. — 3Y.

ITonapcrBo [Tpocreitmme(OaHOKIETOUHEIE). [Toxumapcerso MHOrOKJIETOYHBIE, TUIL
KumeunononoctHele, tTun Ilnockue uepsu, tun Kpyrusie yepBu, tun Konbuarele yepBH, THII
Mommtocku, tun Unenucronorue. Kmacc PakooOpasuble, IlykooGpasubsie, Hacexomble. Tun
Xopnosele, kiacc Jlanuernuku, PwiOb, 3emuHoBomnbie, [Ipecmbikaroruecsi, I[lTuier,
Mnexonuratomue. [Togkxnaccel [lepBo3zepu, Cymuatsle, [lnanentapHsie.

Yes10BeKk U €ro 310poBbe— 4y,

TkaHu, oprasel, peryasinus JKU3HEAEATENbHOCTH.  OIOpHO-IBUraTellbHas  CHCTEMA.
[TumeBapuTenbHast cuctemMa M OOMeH BewlecTB. JIpIxaTenbHas W BBIIEIMTENbHAS CHCTEMA.
KpoBeHocHas cucrema, nepBas IOMOLIb IPU KpoBOoTeueHUsx. HepBHasd cucremMa M BbIcHIas
HEpBHasl JesATeNIbHOCh yenoBeka. Opranbl uyBcTB. AHanuzatopbl. Koxka u e€ mpousBOIHBIE.
JKenespl BHyTpeHHEN U BHEIIHEN CEKpellMH. Pa3MHOXKEHNE U Pa3BUTHE UEIOBEKA.
TecTupoBaHue yyauuxcs Mo NpoiiIeHHBIM TeMaM Kypca — 24

Pemenne tunoBeix 3aganuii EI'D npomisix JieT, OpUeHTUPOBAaHHOCTD Ha 3aaHus yacTu C

TemaTuuyeckoe NJIAHNPOBaAHUE

Ne /i1 HasBanue TeMbl KonunuectBo yacos
1 OO01ast 6uosIorusl. 1




Ku3Hb, e€ cBOICTBa, ypOBHH OpraHU3aliH,
IPOUCXOXKICHHUE XKU3HU

XUMHUYECKUH COCTaB dKMBBIX OPTaHU3MOB

CtpoeHue KIeTKU

OOMeH BellecTB M MPEBpalICHUE SHEPTHU

PasmHoxenue n NHAWBUAYAJIbHOC PA3BUTUC OPTraHU3MOB

I'eneTnka u cenekmus

DBOITIONUS

OkoJjorus u yueHue o onochepe

O OINOO|OBW|IN

MHOFOO6pa3I/IG JKMBBIX OpTraHU3MOB

=
o

IMapcTBO pactenus

[3XY
[EXY

IlapcTBO KMBOTHBIE
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N

YenoBek U €ro 310poBbE

=
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TectupoBanue yqamuxcs mo NpoMIeHHBIM TeMaM Kypca.
KMl
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/i

Hassanue teMEbl

Komi-Bo

[ara
MIPOBE/ICH
ust
I10 IUIaHy

Jara
MIPOBE/ICH
us
(bakTuuec
KU

Koppeknus

OO6mas ouoJiorus.
Ku3nb, €€ cBoiicTBa, yPOBHU
OPraHU3alMHu, MPOUCXO0KIEHUE
JKH3HHU

1ua

XuMHYeCKHIil COCTAB JKUBBIX
OPraHu3MoB
DONEMEHTHBII W MOJEKYJSPHBIN

COCTaB

XUMHUYECKHUH JKUBBIX
OpraHu3MoOB

Bona, MHHEPAIbHBIE cou
VYrneBoabl, cTpoeHre U PYHKIIUH

Jlunuppl, crpoeHne U QyHKIUU

COoCTaB

lua

benku,ux crpoenue U GyHKIHH
HyxnenHnoBbie KUCTOTHI,UX
CTpOCHHE

lu

CTpoeHue KJIeTKH

Tunbl  KJIETOYHOM  OpraHU3alHH.
CtpoeHue  KJIETKH: KJIETOYHAS
000JI0YKa, IUTOTIA3MA, PO

lua

CtpoeHue KIETKHU:
OJTHOMEMOpaHHEbIE, IBYMEMOpaHHbIC
u H€M€M6paHHI)I€ OpraHon/ibl
KIJIETKH

lua

OcHOBHBIE pasianuusa KJICTOK

IIPOKApUOT U DYKApHUOT.

lug

OOMeH BeliecTB M IpeBpalIeHue
IHEPrUuu

Tunsl TUTaHUS KUBBIX OPraHU3MOB.
Ilonsatue o Mmerabom3me-
ACCUMUJISATIHS(TIIACTHYCCKUM
o0OMeH),
TUCCUMUIIALUS(DHEPTeTUYECKU T
00MeH)

lu

AT® u e€ posib B MeTaboIU3ME.

10

buocunres 6enka.

la

Pa3smHuo:kenne n HHAUBUAYAJIBbHOEC
pa3BHTHE OPTaHU3MOB

24

11

Bocnpoussenenue KJIETOK:
MUTO3MENO03

L

12

Pasmuoxxenue
NuauBunyansHoe
OpPraHu3MOB.

OpraHHU3MOB.
pas3BuUTHE

L

T'eneTuka u cejekuus




14

HacnencTtBeHHOCTh M M3MEHYMBOCTD
IlepBbIii, BTOPOM M TPETUM 3aKOH
Meunnens. JurubpuaHnoe U
MOHOTHOPHUIHOE CKpEIIEBAHHE.

2

15

I'enetnka 1oja, CICIUIEHHOE C
OOJIOM  HacieaoBaHue. MeToanl
T€HETHKU

lu

16

Cenexuusi, HEHTPbI IPOUCXOKICHUS
KyJbTYPHBIX PacTCHHUH.

lu

IBoJIOL A

17

OpomonmonHoe yuenue Y. Jlapsuna

18

PasButie  opraHmuyeckoro - Mmupa
IIpoucxoxaeHue 4emoBeKa

JK0JI0THs M Y4eHHe 0 Ouochepe

2y

19

Dkonornyeckue (HakTophl.
[Tonyssum.

lu

20

Dkosiornyeckue cuctembl. [loHsTHE
o 6uocdepe.

lu

MHuoroodpa3ue ;KUBBIX
OpraHu3MoOB

2y

21

Bupycer
bakrepun

lua

22

['puOsr.
JInmaniHuKn

lu

IapcTBO pacrenust

23

[ToamapcTBO  HHM3IIHME  PACTCHHS,
BOJIOPOCIIH.

[MommapcTBO  BBICIIME  pACTEHUS:
CIIOPOBBIC, CEMEHHBIC PACTCHHUS

lu

24

OTI[GJ'IBIZ T'OJIOCECMCHHBIC u
IOKPLITOCCMCHHBIC PACTCHU .

lua

25

CemeiicTBa Ki1acca OIHOOOJIBHEIE
CemelicTBa Kkiacca JIBy10bHbIE

lu

I{apcTBO )KMBOTHBIE

26

[TonuapctBo
ITpocreiimme(OnHOKIETOUHBIE)
[ToauapctBo MHOTOKJIETOYHBIE, THIT
Kumeunononoctusie Tun Ilnockue
yepBu Tun Kpyrusle uepsu Tun
Konpuateie yepsu Tun Mosutrocku

lug

27

Tun YUnerucroHorue
Knacc Pakoo6pasnsbie,
Kiacc [TaykoobOpa3Hsbie
Knacc Hacexompbie.

1y

28

Tun Xopaoseie, Kitacc JlanuetHuku
Knacc Pri6nI

Knacc 3emHOBOOHEIE

Kiace [IpecMmbikaromumecs

Kmacc Mnekonuraromme

1y
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29 Tkanu, OpraHsl, perymauus | 14
KHU3HEICSITeIbHOCTH. OmnopHo-
JBUTATEIbHAS cucreMa
[TumeBapuTenbHas cucTeMa 1 0OMeH
BEIICCTB

30 JlpixatenpHass U BbAENUTENbHAs | 1 4
cucrema.

KpoBeHochast cucrema, nepBast
MTOMOIIb MPH KPOBOTEUYCHHUSIX.

31 HepBHas cucrema w  Bbicmas | 1 4
HEpBHAs JIEATEIBHOCh  YEJIOBEKA.
Opranbl 4yBCTB

32 Koxa u € mpousBogHbIe lg
JKene3pl BHYTpeHHEW | BHEIIHEH
cekpennu Pa3sMHOKEHHE U pa3BUTHE
YeloBeKa.

33- TectupoBanue ydanuxcs mo 24

34 npoiieHHbIM TeMaM kypca. KMl

NudopmanuonHoe obecniedyeHne NPOrpaMmmbl
YueOHUKH /151 yHAIIUXCSH
1. [TnemakoB A.A., Connn H.U. buosnorus. Beenenne B 6uosoruto. 5 xiacc: yueOHuk. — M.:



Hpoda, 2018 .
2. Connn H.U. «buonorus. Kupoii opranuzm» 6 kiacc: Yue6. st o6meoOpa3oBaTeabHbIX
Yupexnaenuii . —M.: [Ipoda, 2018. — 174c.;

3. 3axapos B. b.,Conun H.W. buonorus. MHOoroo6pasue »uBbIX OpraHu3MoB. bakrepun,
rpulbI, pacTeHus. 7 Kiaccy: Y4eOHUK sl 001eo0pa3oBaTeIbHBIX YUPESKICHUI
(mmueiHbIM Kype). M.: Ipoda, 2018 1.

4. YMK no ouonoruu: H.M.Conun, B.b.3axapos «buomnorus: Yenosek. 9

kiacc.— Mockaa: lpoda, 2019 r. 304 c.: wi. (Poccuiickuii yaeOHHUK).

5. LK. bensies, I1.M. bopoaun, I''M. Ipimimmu. buonorus. ba3ossiit yposens. 11 kiacc:

yaeOHuk. — M.: «IIpocBemenuey, 2018 r.
Y4eOHble mocoOust Al y4almmxcs:

1. JleMOHCTpallMOHHBIA BapUaHT KOHTPOJBHBIX H3MEPHUTENbHBIX MaTEPUAJIOB €IUHOTO
rocyaapcTBeHHOTo sk3ameHa 2021r. mo Ouonoruu. - denepanbHOE TOCYAAPCTBEHHOE
HayyHOe yupexjeHue «DeaepanbHblii MHCTUTYT MEJAarOrMueCKuX U3MEPEHUM».

2. Komudukarop »s1eMeHTOB coaepkaHuss u TpeOOBaHMN K YpPOBHIO IOATOTOBKH
BBIIIYCKHUKOB ~ 00II€00pa30BaTE/bHBIX  YUPEXKACHUNH Ui TOATOTOBKH  €IMHOTO
rocynapcTBeHHoro sk3amena 2021 r. mo Ouonoruu. - ®enepaibHOE TOCYJAPCTBEHHOE
Hay4yHOe yupexeHue «DeaepanbHblii HHCTUTYT MEeJAarOrMueCKUX U3MEPEHUM».

3. Camoe mosHOE M3/IaHUE THUITOBBIX BapUAHTOB peaybHbIX 3amanuii EI'D: 2016,2017,2018,
buonorus /ABt.-coct. E.A. Hukumoga, C.I1. llatanora. - M.: ACT: Actpens,2018r.

Indpossie 00pasoBaTebHbIE pecypchl:
1. Cairrer:POIII-https://resh.edu.ru/www.it-n.ru, www.zavuch.info, www.1september.ru,
http://school-collection.edu.ru
2. @enepanbhbiil nopran "Poccuiickoe obpasosanue” - NLtp://www.edu.ru
3 . Enmmas xosnexuus 1u@poBhIX  o0pasoBaTelnbHBIX — pecypcos - Nitp://school-
collection.edu.ru
4. http://tana.ucoz.ru/
5.http://festival.1september.ru/articles/600748/
6.HavanbHblii Kypc ouosorum: http://www.alhimik.ru/teleclass/glaval/gl-1-0.shtml
7.Buneoypoxu no, 7-11 ka.http://mriya-urok.com/categories/himiya/ononorus
8. http://biologymoscow.ucoz.ru/
9. http://www.learnbiology.ru/ - 3anumarensnas Guonorus.
http://6uonorus.perryora.pd

Texnuueckue cpencrea o0y4enus (cpeacrsa UKT)
- KOMITEIOTEP

- IPUHTEP
- CKaHep
- MyJIbTUMEIUA

- DKpaH.
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http://www.learnbiology.ru/
http://биология.решуогэ.рф/

