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1. O0masi xXapakTepucTHKa padodeid NporpaMMbl y4eOHOM U CHUIIIMHBI

1.1 MecTo y4eOHOI MUCHMILUIMHBI B CTPYKType OCHOBHOH mNpodeccHoHAJIbHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl

VYyeOnas aucumminHa « bJ1.08 buonorus» paszpabotana Ha OCHOBe TpeOOBaHMIA,
cootBercTByronmx ®I'OC COO, ®I'OC CIIO no cneuunansuoctu CIIO 15.02.14 Ochnamienue
CpeICTBAaMHU aBTOMATHU3AIMM TEXHOJOTHYECKHX IMPOILIECCOB W MPOU3BOACTB ( MO OTpacisM) H
MOJIOKEeHUH (hesiepanbHOl OCHOBHOM 00meo0pazoBarensHoi mporpammbl COO (manee — @OIT
COO0), a Takxke ¢ yuetoM norydaemoi cneranbHoct CI1O.

B cootBerctBun ¢ ®I'OC COO yuebnas aucturuimHa « BJI.08 Buonorus» BXomuT B
npeaMeTHyl0 060nacTh «EcTecTBeHHbIE HayKu» U SIBISETCA OO0sA3aTeIbHOW s H3ydeHUs.
VYuebnas quctmminHa « bJ1.08 buonorus » uzy4aercs Ha 6a30BOM YpOBHE .

PaGouas mporpamma o61eobpazoBaTenbHO yueOHo# muctuminibel « bJ1.08 buomorus»»
SIBIISICTCS. COCTaBHOM YacThIO MporpaMMHO-meronudeckoro compoBokaenus OIT CIIO na 6aze
OCHOBHOTo o0miero obOpaszoBanusa ¢ noiydenuem COO, peanmmsyemoirr B IloimrexHudeckom
koiuiemxke BI'TY.

1.2 leapb u miIaHupyemblie pe3yJabTAThl 0CBOEHHUS Y4eOHO JUCHUIIHHBI:

Nzyuyenne yuebHoU aucuuminHbel « BJ[.08 buomorus» Ha ypoBHE cpeaHero ooOIero
00pa30BaHMs HAMPABJIEHO Ha JIOCTHKEHUE CIIEAYIOIINX LIeTei:
OBJIaJiIcHHE OOYYaIOIIMMUCS 3HAHUSMHU O CTPYKTYPHO- (DYHKIMOHAIBLHOM OpraHHU3aIliH KUBBIX
CUCTEM pAa3HOI0 paHra M NpUOOpETEeHHE YMEHHN HCIIOJIb30BATh 3THU 3HAHMS JJIS TPAMOTHBIX
JNEHCTBUI B OTHOIIEHHMH OOBEKTOB JKMBOW MPHUPOABI W PEIICHUS Pa3IHYHBIX >KU3HEHHBIX
npooJieM.
Joctuxkenne 1enu wu3ydeHus yuyeOHoro mpeamera «buomorus» Ha 0a30BOM  ypOBHE
oOecrnieunBaeTcs pelIeHueM CIeIyIOMNX 3a1au:
— OCBOCHHE OOYYArOIIMMHUCSA CUCTEMBI 3HAHUNA O OMOJIOTMYECKUX TEOPHSIX, YUEHHUSIX, 3aKOHaX,
3aKOHOMEPHOCTSX, THUIOTe3aX, TMpaBWiaX, CIy)XalluX OCHOBOH i  (HOpMUPOBAHHS
MPEACTABICHUN O €CTECTBEHHO-HAyYHOM KapTUHE MHpA; O METOAAX HAy4YHOIO ITO3HAHUS;
CTPOEHHHM, MHOTOOOpa3HMM U OCOOEHHOCTSIX KHUBBIX CHCTEM PAa3HOIO YPOBHS OpraHU3alluy;
BBIIAIOIINXCSI OTKPBITUSAX M COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTHH;
— (opmupoBaHHe Yy OOYYarOIIMXCS MO3HABATENBHBIX, WHTEIUIEKTYAIbHBIX WM TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHalnu3a JaHHBIX O MyTSAX Pa3BUTHS B OMOJOTUU HAyYHBIX B3TJISINIOB,
UJEN U MIOJXO0I0B K U3YUYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OPraHU3aLUU;
— CTaHOBIIEHUE Yy O0yYarouuxcs o0IIei KylabTypbl, (YHKIIMOHAIBHON IPaMOTHOCTH, Pa3BUTHE
YMEHHUH OOBSACHATH U OLIEHUBATH SIBJICHUS OKPYXKAIOIIETr0 MUpPA KUBOW MPUPOJbl HA OCHOBAHUU
3HAHUU U OTBITA, MOYYCHHBIX MPU U3YYEHUH OUOJIOTHUHY;
— (QopmupoBanne y oOyyaroUmMxcs yMEHMH WJUIIOCTPUPOBATh 3HAYEHHE OMOJIOTMYECKHX
3HAaHUW B NPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKA, PA3BUTHU COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHM 1 arpoOMOTEXHOIOTHH;
— BOCIHUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YENOBEKOM >KUBOW MPHUPOJIBI,
HEO00XOMMOCTH OEpeKHOr0 OTHOIICHUS K HEl, COOIOEHUS ITUUECKUX HOPM MPHU MPOBEIEHUU
OHMOJIOTMYECKHUX UCCIEIOBAHUN;
— OCO3HAHME [EHHOCTH OMOJIOTUYECKUX 3HAHUHN /IS TIOBBIIICHUS YPOBHS SKOJIOTHIECKOM
KYJbTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
— IpUMEHEHHE NPUOOPETEHHBIX 3HAHMW M YMEHHH B IOBCEIHEBHOH JXM3HU AJI OLIEHKU
MOCNEACTBUI CBOEH NEATENbHOCTH MO OTHOIICHHIO K OKpYKaroleil cpene, coOCTBEHHOMY
3JI0pOBBIO; 00OCHOBAHKE U COOIIOICHIE Mep MPOPMIAKTHKY 3a00ICBaAHIIH.

B paMkax ocBoeHMs nporpaMmbl yHe6HON AMCLMNANHBI Y 0Bydatowmxcs dopmMupytotcs oblyme

KoMMneTeHuunun:

Kon HaumenoBanue 001X KOMII€TEHIIMIA

OK 1
BLI6I/IpaTB CIIOCOOBI pelmicHuA 3aJayd HpO(I)eCCI/IOHaHBHOI/I ACATCIIBHOCTHU
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IMPUMCEHHUTEIIBHO K pa3JIMYHbIM KOHTCKCTaM;

OK 2 Hcnonbs30BaTh COBPEMEHHBIE CPEACTBA IIOMCKA, AHAINW3a W HWHTEPIPETALMHU
uHpOpMaMU U MH()OPMAIIMOHHBIE TEXHOJIOTUU JUIS BBIOJHEHHUS 3a7ad

pohecCHOHAILHOM e TeIbHOCTH,

OK 3 [TnanupoBaTh U peann30BbIBaTh COOCTBEHHOE MPOPECCHOHATBLHOE U TMYHOCTHOE
pa3BUTHE, NPEANPUHUMATENBCKYIO IEATEIILHOCTh B MPOQEeCcCCUOHAIBHOM cdepe,
MCTIOJIb30BaTh 3HAHUS 10 (PMHAHCOBOW I'PAaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX

CUTYaIHsIX;
OK 4 DddekTHBHO B3aUMOEHCTBOBATh U paOOTATh B KOJJICKTHBE M KOMAHJIC;
OK 5 OcymecTBISATh YCTHYIO U TUCbMEHHYI0 KOMMYHHUKAIIMIO HA TOCYAapCTBEHHOM

s3pike Poccuiickoit depepaii ¢ y4eTOM OCOOCHHOCTEH COIMAIbHOTO U
KYJBTYPHOI'O KOHTEKCTA,;

OK 6 [TposiBnATH IPaXAaHCKO-NIaTPUOTHUYECKYIO0  ITO3ULUIO, JIEMOHCTPUPOBATh
OCO3HAHHOE MOBEJIEHNE HAa OCHOBE TPAJAULIMOHHBIX O0IIEUEI0BEYECKUX LIEHHOCTEH,
B TOM YHCJIE C YYETOM rapMOHHU3ALNN MEXHAIMOHAIBHBIX U MEXPETUTHO3HBIX
OTHOIIICHUH, MPUMEHSTh CTaHIaPThl aHTUKOPPYIIIMOHHOTO TIOBE/ICHUS;

OK 7 ConelicTBOBaTh COXPAHEHHIO OKpYXKalollleH Cpeasl, pecypcocOepekeHulo,
NPUMEHATh 3HAaHUS 00 M3MEHEHUM KJIMMaTra, MPUHIUIBI OSpeIUBOTO

MIPOU3BOJCTBA, 3 PEeKTUBHO NEHCTBOBATH B YPE3BHIYANHBIX CUTYAIIMSIX;

OK 8 Vcnonb30BaTh cpecTBa GU3NUECKON KyIbTYpHI U1 COXpPAHEHUS U YKPEIJICHUs
3I0pOBbsl B Ipolecce NPOPecCHOHATbHON NESITEeNbHOCTH M MOJAEPIKaHUS

HE00XOIMMOT0 YPOBHS (DU3MUECKON OATOTOBICHHOCTH;

OK 9 [Tonb3oBaTbes mpodecCHOHATBHONW JOKYMEHTalled Ha rocyJapCTBEHHOM U

HHOCTPAHHOM A3bIKaX.

n HpO(I)eCCI/IOHaHBHbIe KOMIICTCHIINH

Kon HauMeHOBaHMe BHAOB 1eSITEJILHOCTH M P0G eCcCHOHATBbHBIX KOMIIETEHIUH

B/l 3.4.3 |Opranu3oBbIBaTh MOHTAX, HAIAJKy U TEXHHYECKOE OOCIY>KMBAaHHE CHUCTEM W
CPEJICTB aBTOMATH3AIIUH.

IIK 3.4. OpraHu3oBbIBaTh BBHIMIOJIHEHUE MPOU3BOJCTBEHHBIX 3aJlaHU TOJYUHEHHBIM
MIEPCOHAIIOM

Komnerennuu, chopmupoBaHHble OOYyYAOMIMMUCS TPH  H3YYSHUM  JTUCIUTUTHHBI
obmeobpazoBatenbHOro nukia « bJ1.08 bruonorus » , yriryOusitoTCsS U paCIIMPSIOTCS B MPOIECCE
U3yUYeHHs] JUCLUUIUINH OOLIETyMaHUTapHOTO, OOIEnpo(ecCHOHANBHOTO IUKIA, a TaKKe
OTJENBHBIX TUCHUILINH TTpodeccruonanbubix Moystei OITOIT CITO.

Pe3ynbraramMu 0CBOEHUS MPOTPAMMBI YU€OHOW TUCIUILTAHBI 00YYArOIITUMUCS SIBIISTFOTCSI:
JInyHOCTHBIE pPe3yJIbTAThI:

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOCHHUS TpenMera «bUONOTHS»  BBIIEICHBI
CIEIyIOIIMe COCTABIAIOIIME: OCO3HAHHE OOYYarOIIMMUCA  POCCUHMCKON  Tpa)KIaHCKON
UJIEHTUYHOCTHU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEACIICHHUIO;
HAIMYUE MOTHBAIMM K OOY4YeHHIO OHONIOTHH; IeJICHANpaBIeHHOE pa3BUTHE BHYTPEHHHX
yOEXIEHUI JIMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M UCTOPUYECKUX TPATUIIUN pa3BUTHUS
OHMOJOTMYECKOTO 3HAHUS; TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroluXcs PYKOBOACTBOBATHCS B
CBOEH  JEATENBbHOCTU  IIEHHOCTHO-CMBICIIOBBIMH  YCTaHOBKaMH, TNPHUCYIIUMU  CHUCTEME
OHMOJIOTMYECKOTO O00pa30BaHUA; HAIWYHE HKOJOTMUYECKOTO IMPaBO-CO3HAHUS, CIOCOOHOCTH
CTaBUTH 1I€TTU U CTPOUTH KU3HCHHBIC TIJIAHBI.

JIn4HOCTHBIE pe3yIbTaThl OCBOEHUS IpeameTa «bronorus» qocTuraroTest B eIMHCTBE yueOHOU 1
BOCITUTATEIbHON JEATEIBHOCTH B COOTBETCTBUM C TPAJULUOHHBIMU POCCUHUCKUMH COIHO-
KYyJbTYpPHBIMH, HCTOPUYECKHUMH U JyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU, MPUHSATHIMU B
oOmecTBe TpaBUJIaMU W HOPMaMHu TOBEJCHUS H CIIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSI M CaMOPa3BUTHSI, PA3BUTHUsSI BHYTPEHHEH IMO3UIMH JUYHOCTH, MATPUOTH3MA,
YBa)KEHHUS K 3aKOHY U TIPABOTIOPSIKY,
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YeJIIOBEeKY TpyJa U CTaplieMy IIOKOJICHHIO, B3aUMHOTO YBa)KE€HHUS, OEpe’KHOro
OTHOLUEHUS K KyJIbTYPHOMY HACIEAUIO U TPAJAULIMSIM MHOTOHALMOHAIBHOTO Hapoaa Poccuiickoi
®Denepalyu, IPUPOJIE U OKPYKAIOIIEH cpefie.

JIMyHOCTHBIE pE3yNbTaThl OCBOEHHMs YyuyeOHoro mnpenmera «buosmorus» OMKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTH OOY4YaOIIMXCSl PYKOBOJACTBOBATHCSA C(HOPMHPOBAHHOMN
BHYTPEHHEH MO3MLMEH JIMYHOCTH, CHCTEMOH ILIEHHOCTHBIX OpHUEHTAlui, IO3UTUBHBIX
BHYTPEHHUX YyOEXJEHUH, COOTBETCTBYIOIIUX TPAJULUOHHBIM LIEHHOCTSM POCCHUHCKOTO
o011ecTBa, paclIMpeHre XU3HEHHOTO OMbITa W OIBITA JEATENILHOCTH B IPOLECCE pealn3aluu
OCHOBHBIX Ha- MPaBJICHUNA BOCIUTATEIbHON JESATENHOCTH, B TOM YHUCIIE B YaCTH:

1. I'pamaaHCKOro BOCIIMTAHMSA:

— c(hopMHPOBAaHHOCTH T'PAXkIAHCKON MO3UIMH 00yYaroIIerocs Kak akTUBHOTO U
OTBETCTBEHHOT'0 WJIEHAa POCCUIICKOIr0 00IIECTBa;

— OCO3HaHME CBOMX KOHCTHTYIIMOHHBIX NIPaB U 00SI3aHHOCTEH, YBaXKCHUE 3aKOHA U
[IPaBONOPSIKA;

— TOTOBHOCTb K COBMECTHOW TBOPUYECKOH JAEATEIbHOCTH NPU CO3AAHUU YUYEOHBIX
MPOEKTOB, PEIICHUH Y4YeOHBIX ¥ TIO3HABATENBHBIX 3a]1a4, BBITOJHEHUU OMOJOTHYECKUX
JKCHEPUMEHTOB;

— CIOCOOHOCTH OMPEENATh COOCTBEHHYIO MO3HIIUIO 110 OTHOIICHHUIO K SBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

— YyMEHHE YYHUTHIBaTh B CBOUX JCHCTBHSIX HEOOXOTUMOCTh KOHCTPYKTHBHOTO
B3aMMOJEHCTBUS JIIOJEH ¢ pa3HBIMU YOEXKIEHUSAMHU, KYJIbTYPHBIMA HEHHOCTSMHU U COLMAIbHBIM
MI0JIO’KEHUEM;

— TOTOBHOCTh K COTPYJIHHYECTBY B MPOIIECCE COBMECTHOI'O BBIMOJIHEHUS Y4EOHBIX,
NIO3HABATEJIBHBIX M MCCIENOBAaTENIbCKUX 3a/1ad, YBAXKUTENBHOE OTHOIIEHHE K MHEHHIO
OTIOHEHTOB MPH 00CYXACHUN CIOPHBIX BOMPOCOB OMOJIOTHUECKOT0 COJIEPIKAHUS;

— TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH.

2. IIaTpuoTHYECKOTr0 BOCIMTAHUSA:

—  chopMHpPOBAHHOCTH POCCUHCKON TpakJaHCKOW HIEHTHYHOCTH, MaTPUOTH3MA,
YBOKEHHUSI K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH mepea PoamHOM, ropioctd 3a CBOM
Kpai, cBOKO PonuHy, CBOM f3BIK M KyJIBTYPY, IPOLUIOE M HACTOALIEEC MHOIOHALMOHAIBHOIO
Hapona Poccuu;

— LIEHHOCTHOE OTHOILIEHUE K IPUPOHOMY HACJIEIUIO U MaMSITHUKAM IPUPOIBL;
JOCTH>KEHHSIM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPYE;

— CMOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKHUX YYEHBIX B CTAHOBIIEHHE U pa3BUTHE
OMOJI0THH, TOHUMaHUE 3HaUeHUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB MPHUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO 00IIeCTBa;

— uaeitHas yoex 1IEHHOCTh, TOTOBHOCTb K ClIy>kKeHHI0 OTe4YecTBY U €ro 3allluTe,
OTBETCTBEHHOCTbH 32 €T0 CyAb0Y.

3. JAyX0OBHO-HPABCTBEHHOI'0 BOCITUTAHUSA

— OCO3HaHHUE JyXOBHBIX LICHHOCTEH POCCUMCKOIO HApOJa;

— ¢(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO MOBEICHMUS;

— CHOCOOHOCTH OLIEHUBATH CUTYAllMIO U IPUHUMATh OCO3HAHHBIE PELICHUS,
OPHUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

— OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOWYMBOTO OyAyILero;

— OTBETCTBEHHOE OTHOILIEHHWE K CBOMM pOJMTENSIM, CO3/aHUI0 CEMbH HAa OCHOBE
OCO3HAHHOT'O NPHUHATHS LIECHHOCTEH CEMEMHOMN XU3HU B COOTBETCTBUU C TPAJAMLMSIMU HAPOJOB
Poccun.

4. ICTEeTHYECKOI0 BOCIIUTAHMSA:

— ACTETHYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsl SCTETUKY ObITa, HAYYHOIO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOLICHUH;

— TIOHMMaHHE SMOLMOHAIBHOIO BO3ACHCTBUS KUBOU NIPUPOBI U €€ HEHHOCTH;

— FOTOBHOCTb K CAMOBBIPA)KEHHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE MPOSIBISATH

Ka4dycCTBa TBOp‘IGCKOﬁ JINYHOCTH.



5. DuU3MYECKOro BOCIIUTAHMS:

— MOHMMaHUE W pealM3alus 3I0pOBOro M Oe3omacHoro obpasza KHU3HMU (310pOBOE
MMUTaHKUE, COOJIOJICHIE TUTUCHUICCKUX MPABWI U HOPM, COATAaHCHPOBAHHBIA PEKUM 3aHATHH U
OTJIbIXa, peryisipHas (pusnueckas akTHBHOCTh), O€PEKHOT0, OTBETCTBEHHOT'O U KOMIIETEHTHOTO
OTHOIIECHHS K COOCTBEHHOMY (PU3UYECKOMY M IICUXUIECKOMY 3/I0POBBIO;

— MOHUMAaHHE [IEHHOCTHU MPABWJI HHANBUAYAIBHOTO U KOJJICKTUBHOTO 0€30IacHOT0
MIOBEJICHUS B CUTYAIIHSX, YTPOXKAIOIINX 3I0OPOBBIO U )KU3HU JIIOJIEH;

— OCO3HaHME MOCIEJCTBUI U HEMPHUITHE BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS aTKOTOIIs,
HapKOTUKOB, KypPEHHUS).

6. TpyaoBoro BocnuTaHus:

— TOTOBHOCTH K TPYAY, OCO3HAHUE [IEHHOCTH MAaCcTEPCTBa, TPYIOIIO0HE;

— FOTOBHOCTb K aKTHBHOU JESITENLHOCTH TEXHOJIOTHUYECKON U COITHAIbHOM
HAIpaBJICHHOCTH, CTIOCOOHOCTh MHUIIUUPOBATD,

TUTAHUPOBATh U CAMOCTOSITENIFHO BBITIOJIHATH TAKYIO IEATEIbHOCTD;

— WHTEpeC K pa3IuyHbIM cdepaM npodhecCHOHATBHOW NeATeNbHOCTH, YyMEHHUE
coBepuIaTh OCO3HAHHBIA BbBIOOp Oyaymied mnpodeccu U peain30BbIBaTh COOCTBEHHbIE
JKU3HEHHBIC TUTAHEI;

— FOTOBHOCTb U CIIOCOOHOCTH K 00OpPa30BaHMIO U CaMOOOPA30BAHUIO HA MPOTKEHUH
BCEH KU3HMU.

7. IKOJIOrHYeCKOr0 BOCIIUTAHUSA:

— HKOJIOTHYECKH I1IeTIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK HCTOYHUKY KH3HH Ha
3emJie, OCHOBE €€ CyIIeCTBOBAHMUS;

— TMOBBIIIEHUE YPOBHSI SKOJIOTHYECKON KYJIbTYphI: MPUOOPETCHHUE OMBITA TUIAHUPOBAHUS
MOCTYIKOB ¥ OLEHKH UX BO3MOXKHBIX IOCJIEICTBUI AJIS1 OKPYKaOIEel Cpeibl;

— OCO3HaHME TTI00ATBHOTO XapaKTepa 3KOJIOTMYECKUX MPOOIIeM U IyTel UX PeLICHuUs;

— CHOCOOHOCTh HCIIONIB30BATh MPHOOpETaeMble NpPU H3YyYCHUHM OHMOJIOTUU 3HAHUS U
YMEHHUS TIpU PpELIEHUH HpoOJeM, CBSI3aHHBIX C palMOHAJIBHBIM IPUPOJOINOIB30BAaHUEM
(cobmronenue MpaBuUJI MOBEACHUS B NPUPOJAE, HAMPABICHHBIX HA COXpAaHEHHE DPAaBHOBECHUS B
9KOCHUCTEMaX, OXpaHy BHJIOB, SKOCUCTEM, OMOChEphl);

— AKTUBHOE HENPUATUE ACHUCTBUM, IPUHOCSIIMX BPEI OKpPYKarOLIEH IPUPOJHOM cpene,
YMEHHE IPOTHO3MPOBATH HEOJIAroNpHITHBIE SKOJIOTMYECKHUE MOCIEICTBHS MpEeAIpPUHUMAEMbIX
JIEHCTBUN U NIPEAOTBPAILATh UX;

— HaJIM4YMe Pa3BUTOIO SKOJOIMUYECKOI'O MBIIUIEHUS, SKOJIOTHYECKON KYyJIbTYpbl, OIbITA
JESATEIbHOCTH ~ 3KOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBAaTbCSI HMHU B
[I03HABaTEJIbHOW, KOMMYHUKAaTHBHOM M COLMAJIBHOM IpakTHKEe, FOTOBHOCTH K Y4YacTHIO B
IIPAKTHUYECKOH €ATEIbHOCTH IKOJIOTNYECKON HAIIPABJIEHHOCTH.

8. IleHHOCTH HAYYHOT0 TO3HAHUS:

— ¢(hOpMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHA HAyKMu U OOLIECTBEHHOM IPAKTHUKH, OCHOBAaHHOIO HA JUaJoOre KyJbTyp,
CHOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

— COBEpLICHCTBOBAHUE SI3BIKOBOM M UHTATEIbCKOW KyJIbTYphl KaK CPEJICTBA
B3aMMOJEHCTBYS MEKIY JHOAbMH U ITO3HAHUS MUPA;

— MOHUMaHMe crenru(UKr OMOJIOTUHU KaK HayKH, OCO3HAaHUE €€ POy B (POPMHUPOBAHUHU
PaLMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUH IIEJIOCTHOTO TPEICTABICHUS
00 OKpy>KaroIeM MHpE KaK O €IMHCTBE MPHUPO/IbI, UEIOBEKA 1 OOIIECTBA, B I10- 3HAHUH
HPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHNH MPOOJIeM COXPaHEHHS IPUPOTHOTO PaBHOBECHS;

— yOeXAEHHOCTh B 3HAYMMOCTH OWOJIOTHH Ui COBPEMEHHOW NHBUIM3ALUU:
o0ecrieueHHs HOBOTO YPOBHS Pa3BUTHUSI MEIULIMHBI; CO3AaHUS MEPCIICKTUBHBIX OMOTEXHOIOTHH ,
CIIOCOOHBIX pelaTh pecypcHbIE MPOOJIeMbl Pa3BUTHS YEJIOBEYECTBA; MOWCKA MyTeH BHIXOJA W3
rJ100aNbHBIX 9KOJIOTHYECKUX MpobjeM U oOecreueHHs mepexoia K yCTOMYMBOMY pPa3BUTHIO,
palMOHATIBHOMY HCIIOJIB30BAHUIO TMPUPOIHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB
KHU3HH;
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— 3aMHTEPECOBAHHOCTh B IOJIYYEHHH OHMOJIOTWYECKUX 3HAHUH B IIENSAX IOBBIMICHHS
o01Ieil KyJIbTypbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH KaK COCTaBHOM 4acTH (DyHKIIMOHAIBHOM
rPaMOTHOCTH O0yuaroumxcs, GopMUpyeMOil pu U3y4eHUU OHOJIOTHH;

— MOHUMAaHHE CYIIHOCTH METOJIOB TO3HAHUSA, UCTIOIB3YEMBIX B €CTECTBEHHBIX HAayKaXx,
CHOCOOHOCTh HCHOJB30BATh IIOJIyd9aeMble 3HAHUS JUIS aHalu3a W OOBSCHEHHS SBICHUH
OKPYXKAIOIIeT0 MHUpPAa M MPOUCXOASAIUX B HEM H3MEHEHUH; yMEHHE JelaTh OOOCHOBAHHBIE
3aKIIOYCHHST HA OCHOBE HAy4YHBIX (DaKTOB W HMMEIOUIMXCS JAHHBIX C LENbI0 TOJYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

— CIOCOOHOCTH CAMOCTOSITEIIHHO MCIIONIE30BaTh OMOJIOTHYECKIE 3HAHUS [Tl PEICHHS
po0JieM B PeabHBIX )KU3HEHHBIX CUTYAIIUAX;

— OCO3HAHME [IEHHOCTH HAYYHOH JIeITETLHOCTH, TOTOBHOCTh OCYIIIECTBIISATH IIPOCKTHYIO
U UCCIIEZIOBATEIbCKYIO ACITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;

— TOTOBHOCTb U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BAHMIO,

K AaKTUBHOMY MOJYYEHHIO HOBBIX 3HAHUMU MO OMOJIOTUU B COOTBETCTBHUH C KU3HEHHBIMU
HOTPEOHOCTSIMH.

B mporecce IOCTHKEHUS] JIMYHOCTHBIX PE3YJIbTATOB OCBOSHHS OOYYarOIIUMHCS
mporpaMmbl  cpefHero  oOmero  oOpa3oBaHMs Yy  OOyYarONIUMXCSl  COBEPIIECHCTBYETCS
OMOIMOHANIBHBIN HHTEJIEKT, PEANOoaraloImuil chOpMUPOBAHHOCTD:

— CaMOCO3HaHMs, BKJIIOYAIOIIET0 CIOCOOHOCTh IMOHMUMATh CBOE SMOIMOHAIBHOE
COCTOSIHME, BUJAETh HAINPABICHHUS PA3BUTUS COOCTBEHHOH AMOIMOHAIBHOW CQephl, OBITh
YBEpPEHHBIM B ceOe;

—  CaMOpEeryJUpOBaHHWs, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
U3MEHEHUSIM U TPOSBISTH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

— BHYTPEHHEH MOTHBAIIUU, BKIIIOYAIOLIEH cTpemMiieHue K JOCTH)KEHUIO LIeTH U YCIexy,
ONTUMU3M, UHUITUATHBHOCTh, YMEHHE ACHCTBOBATH, HCXO/IS U3 CBOMX BO3MOKHOCTEH;

— BMIIaTUH, BKIIOYAIONIeH cloCOOHOCTh MOHUMATh YMOLMOHAIILHOE COCTOSIHUE IPYTHX,
VYUTHIBATh €r0 TMPHU OCYIIECTBICHHH KOMMYHHKAIIMH, CIIOCOOHOCTh K COYYBCTBUIO U
COTEepEKUBAHHUIO;

— COIMAITbHBIX HABBIKOB, BKJTFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS C
JIPYTUMHU JIHOJbMU, 3a00TUTHCS, MIPOSBIISATH HHTEPEC U pa3periaTh KOHQIUKTHL.
MeTtanpeameTHbie pe3yJabTaThI:

MetanpeameTHble pe3yJbTaThl OCBOCHUS Y4eOHOro npenmMera «buonorus» BKIIIOYAIOT:
3HaYUMBIC JUISI  (POPMHpPOBAHUS MHPOBO33PEHHSI  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXmpenMeTHbIe) OOIIeHaAyYHbIE TIOHATHUS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB IMO3HAHUS, UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJIGHUE, TPOIECC, CHCTEMa, HAyuyHbIM (hakT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, HCCIENOBaHUE, HAOIIOJEHUe, H3MEpEeHHe, OSKCIEPUMEHT M Jp.); YHUBEpCAIbHBIE
y4yeOHbIe JelCcTBUS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIE, PETYISTHUBHBIE), 00CCIIEUMBAIOIINE
dbopmupoBaHre (PyHKIMOHAILHON TPAMOTHOCTH M COLIMATHHOW KOMIIETEHIIMH OOyYarolInuXcs;
CIIOCOOHOCTh oOyyaromuxcs HCIOJIb30BaTh OCBOEHHBIE MEXIUCHUIUTMHAPHBIE,
MHUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YYeOHBIC ICHCTBHSI B TO3HABATEIBHOU U
COIMAJIbHOM MPAKTHUKE.

MertarnpeaMeTHbIe pe3yIbTaThl OCBOSHHS ITPOrpaMMbI CPETHET0 00Iero 00pa3oBaHus
JOJIKHBI OTPaKaTh:

OBnaneHne YHUBEPCAIBHBIMU Y4EOHBIMU MO3HABATEIHLHBIMU JCHCTBUSIMH:

1) 0a3oBbIe JIOrHYecKHe JeiCcTBUA:

— CaMOCTOSITEHHO (POPMYIIUPOBATH U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBATh €€
BCECTOPOHHE;

— WCIONB30BaTh MPU OCBOCHUU 3HAHWUN MPUEMBI JIOTUYECKOTO MBIILICHUS (aHamu3a,
CHHTE3a, CpaBHEHMS, KiaccuduKaiuu, O0OOOIIeHHs), pacKpbIBaThb CMBICT OHOJOTHUYECKHUX
MOHATUHN (BBIIEISTh UX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATE CBSI3U C APYTUMU TOHATHUSIMU);

— OIpeAeNsaTh LeNu NeATeIbHOCTH, 3a/laBas MapaMeTpbl U KpUTEPUU HUX
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AOCTHKCHUSA, COOTHOCHUTD PE3YJIbTAaThbl ACATCIIBHOCTU C ITOCTABJICHHBIMU LICIISIMU,;

— HCIIOJIb30BaTh OMOJIOTUYECKHE MOHATHS A7l O0BsICHEHUS (PAKTOB U SIBICHUH >KUBOM
HPUPOLIBL;

— CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTHBHBIC, ACIyKTHUBHBIC, MO AHAJIOTHUH),
BBISABJIATE 3aKOHOMCEPHOCTU W IIPOTHBOPEYHA B paCcCMAaTpUBACMBIX SABJICHUAX, (i)OpMy.]'IHpOBaTB
BBIBOJIbI U 3aKITFOUCHUS;

— HNPUMECHATb CXEMHO-MOJCJIIBHBIC CPEACTBA AJId IMMPCACTABICHHUA CYIICCTBCHHBIX CBsI3el
U OTHOIICHUU B M3y4YaeMbIX OMOJOTHUYECKUX OOBEKTaX, a TakKe MPOTUBOPEUYHIl pa3HOIro poja,
BBISAIBJICHHBIX B Pa3JIMYHBIX I/IH(bOpMaHI/IOHHBIX HCTOYHUKAX,

— pa3pabaTsIBaTh IJIAH pEHICHHUs MPOOIEMbI C YIETOM aHAIN3a UMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEPUAIBHEIX PECYPCOB;

— BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB LIEISIM,
OLICHUBAThb PUCKU HOCJ'ICI[CTBI/II\/’I JCATCIIBHOCTH,

— KOOpPAMHMPOBATH U BHIOJHATH padOTy B YCIOBUAX peajbHO- IO, BUPTYaJIbHOTO
Y KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHUS;

— pa3BUBaATh KPEaTMBHOE MBIIUICHHUE TP PEIICHUH KU3HEHHBIX MPOOIIeM;

2) 0a30BblIe HCCIeN0BaTeIbLCKUE TeHCTBUS:

— BIAJETh HaBbIKAMHU Yy4eOHO-UCCIIEIOBATEIBCKOM M MPOEKTHOM JeATeIbHOCTH,
HaBBIKAMU  paspemieHust mpoOieM; oOnajgarb  CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITENIbHOMY IOMCKY METOJOB PEIICHUs MPaKTUYECKHUX 3a/lad, IPUMEHEHHUIO PA3IUYHBIX
METOJIOB TIO3HAHUS;

— HCMOJb30BaTh Pa3IMYHbIE BUABI JEATEIBHOCTH MO MOJTYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNY, NMPEOOPA30BAHUI0O U NMPUMEHEHHIO B YUEOHBIX CHUTyalMAX, B TOM YHUCIE MPH
CO3/IaHUU YYEOHBIX U COI[MAIbHBIX IPOEKTOB;

— (opmupoBaTH HAYYHBIN THIT MBIILICHUS, BIAJCTh HAYIHON TEPMUHOJIOTHUEH,
KIIIOYEBBIMH MTOHITHSIMH U METOJIaMU;

— CTaBUTh U POPMYJIUPOBATH COOCTBEHHBIC 33/Ia4H B 00pa30BATEIIBHON ICATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

— BBIABJIATH NPUYUHHO-CIICACTBCHHBIC CBA3U W AKTYaJIM3UPOBATH 3ajlady, BbIJIBUT'ATb
TUNOTE3y €€ pelIeHHs, HAXOAUTh apryMEHTbl Uil JO0Ka3aTelIbCTBA CBOMX YTBEPKACHUM,
3a/1aBaTh MapaMeTpbl U KPUTCPUH PEIICHHUS,

— aHaJM3UPOBATH MOJYUYEHHBIE B XO/IE PEUICHUS 3a/1a4l Pe3yIbTaThl, KPUTUUECKU
OLCHUBATH UX NOCTOBCPHOCTH, IPOTHO3UPOBATHL U3MCHCHHEC B HOBBIX YCJIOBUAX;

— JaBaTb OLEHKY HOBBIM CUTYyallUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

— OCYILECTBIIATH IIEJICHANIPABICHHBII MOMCK IMEPEHOCA CPEJCTB U CIIOCOOOB JICHCTBUS B
pohecCUOHATIBHYIO Cpeay;

— YMETh MEPEHOCUTH 3HAHUS B MTO3HABATEIILHYIO U MPAKTUIECKYIO 00J1acTH
KU3HECSITeIbHOCTH;

— YMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX PEAMETHBIX 00JIacTei;

— BBIJIBUTaTh HOBBIE UJEH, IIPEIaraTh OPUTUHAIbHBIC TIOXObl U PELICHHS]; CTABUTD
POOJIEMBI H 3aJ1a4H, JOMYCKAIOIUE AIbTEPHATUBHEIC PEIICHHUS,

3) JaeiicTBUSA 1O padore ¢ HHPopManmeii:

— OpPHUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HH(popManuu (TEeKCTe Yy4eOHOTro
nocoOus, HAy4YHO-TIOMYJISPHOW JUTepaType, OMOJOTMYECKHX CJOBapsAX M CHpPaBOYHMKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE), aHATM3uPOBaTh HH(OPMAIIHIO PA3INYHBIX BUIOB
U opm npeacTaBiIeHUs, KPUTUYECKU OLIEHUBATH €€ IOCTOBEPHOCTh U HEPOTUBOPEUNBOCTD;

— (hopMyITHPOBATh 3aIIPOCHI M IPUMEHSATH Pa3IMYHbIE METOJIBI ITPH MTOUCKE U 0TOOpe
Ouosoruueckoi nHGopMaIuu, HEOOXOAUMOH /17151 BBITIOJIHEHUS yUeOHBIX 3a/1a4;

—  mpuoOperaTh  ONBIT  HCIOJIB30BAaHHS  HMH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYPY aKTHMBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX MOUCKOBBIX
CUCTEM;

— CaMOCTOSTEIbHO BBIOUPATh ONTUMANIbHYIO (OPMY MpeACTaBICHUS OMOIOrHYECKOI

UHPOpMALUH (CXeMBbI, TpadUKH, TUArpaMMBbI, TaOIHIIBI, PUCYHKH U JIP.);
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— HCIIOJIb30BAaTh HAYUYHBIM A3bIK B KauecTBE CPEJCTBA NpU paboTe ¢ OMOIOrHYecKOi
uHpOpMaLMeil: TPUMEHATh XUMHUYEeCKHe, (pU3nYeckrue M MaTeMaTU4eCKUe 3HAaKU U CHUMBOJIBI,
dbopmynel, aOOpeBUaTypy, HOMEHKJIATypy, HCIOIb30BaTh W MPeoOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATJISIHOCTH;

— BJIaJIETh HaBBIKAMH PACIIO3HABAHUS M 3aIIUTH HH()OpMaIu, HHPOPMAITMOHHON
0€30M1aCHOCTH JTMYHOCTH.

OsJjajeHne YHUBEPCAJIBHBIMH ~ KOMMYHHKATHBHBIMH NAelCTBUSAMU:

1) o01IeHue:

— OCYIIECTBJIATh KOMMYHHKAIIMM BO BceX cdepax >KM3HU; aKTUBHO y4YacTBOBATh B
JMajore WM JUCKYCCHU IO CYIIECTBY 0OCYyXKIaeMoil TeMbl (yMEHHE 3a/aBaTh BOIMPOCHI,
BBICKa3bIBaTh CYXJICHUS OTHOCHUTEIIFHO BBIMIOJHEHUS TMpeIaraéMoi 3a/Ja4d, YYHUTHIBATh
MHTEPECHI U COIVIACOBAHHOCTh MO3UIUI IPYTUX YYaCTHUKOB JHAJIOra WIKM AUCKYCCHH);

— pacro3HaBaTh HeBepOaJbHBIE CPECTBA OOILICHMS, TOHUMATh 3HAYEHHUE COLMAIBHBIX
3HAKOB, MPEANOCHIIIOK BOZHUKHOBEHUS KOH(GIUKTHBIX CUTYalMil; YMETh CMAT4aTh KOH(DIUKTHI U
BECTH TEPErOBOPHI;

— BJAIeTh pa3IMYHBIMH CIOCOOaMU OOIIEHHsT M B3aWMOJICHCTBHS; TOHUMATH
HAMEpPEHUsl JPYTUX JIoJed, MPOSBIATh YBaXHUTEIbHOE OTHOIIEHHWE K COOECeAHMKY H B
KOPPEKTHOH popme hopMyIHpOBATH CBOU BO3PAKEHUS;

— pa3BEPHYTO M JTIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIH30BAHUEM SI3BIKOBBIX
CpPE/CTB;

2) COBMECTHAS NeATeJIHLHOCTD:

— TMOHMMATh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHON M MHIUBUAYATbHONW PaOOTHI
OpU pelIeHUH OHOJOTHYEeCKOW TpoOsieMbl, OOOCHOBBIBaTH HEOOXOIUMOCTb MPUMEHEHUS
IpyMIOBBIX (OpM B3aUMOECHCTBUS IPU PEIICHNH Y4eOHOH 3a/1a4H;

— BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBHI ¢ y4ETOM OOIIKUX HHTEPECOB U
BO3MOXXHOCTEH Ka)X/I0TO WiIeHa KOJUIEKTUBA;

— MPUHUMATH 11e]Ib COBMECTHOHM AESITeTbHOCTH, OPTaHU30BBIBATH U KOOPAMHHUPOBATH
JEUCTBUSA MO €€ JOCTMKEHUIO: COCTAaBIATh IUIaH JEHUCTBUH, paCIpeleNaThb POJM € YUYETOM
MHEHHUI Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

— OIIGHUBATh Ka4YeCTBO CBOETO BKJIAJ(a M BKJIA/Ia KaXKIOTO YYaCTHUKA KOMaH]IbI B
o0mIMii pe3ynpTar no pazpaboTaHHBIM KPUTEPUSIM;

— TpeJIarath HOBbIE ITPOEKTHI, OLEHUBATH MJIEH C MO3UIIUK HOBU3HBI, OPUTHHAILHOCTH,
MPAKTHYECKON 3HAYMMOCTH;

— OCYILIECTBIISAATh TIO3UTUBHOE CTPATETHUECKOE MOBEICHUE B PA3ITUUHBIX CUTYaIUsX,
MPOSIBIISITH TBOPUYECTBO U BOOOpaxKeHHE, ObITh MHUIIMATUBHBIM.

OBiajieHHe YHUBEPCAJbHBIMHU PEryISTHBHBIMH 1eCTBUSIMU:

1) CaMOOPraHu3aIus:

— HCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS JIJIs BBIABICHUS IPOOJIEM U UX PELICHHS B
YKU3HEHHBIX U YYCOHBIX CUTYaIIUsX;

— BbIOMpaTh Ha OCHOBE OMOJOTMYECKHUX 3HAHUH 1I€JIEBBIC U CMBICIIOBBIE YCTAHOBKH
B CBOUX JCHCTBHUAX U MOCTYIKAX 110 OTHOIIECHHUIO K KUBOM MPHUPOJIE, CBOEMY 3/I0POBBIO U
3JI0POBBIO OKPYKAIOIHX;

—  CaMOCTOATENIBHO  OCYILIECTBJISATH IIO3HABATEIbHYIO JEATEIbHOCTb, BBISBISATH
po0JieMbl, CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 3a/1a4 B 00pa30BaTEIbHON JEATEILHOCTH
Y )KH3HCHHBIX CUTYAIIUsX;

— CaMOCTOSITEIbHO COCTABJIATH IUIaH PeUIeHHsl MPOOIeMbl C YYETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEIIOYTEHUIA;

— JaBaTb OLIEHKY HOBBIM CUTYyaIHIM;

— paciupATh paMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUN;

— JIeNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelIieHue;

— OILIGHUBATh MPUOOPETEHHBIN OIIBIT;

— c1ocoOCcTBOBaTh (HOPMUPOBAHHIO U TIPOSIBICHUIO IIUPOKON SPYAUIIIH B Pa3HBIX
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o0JacTsx 3HaHUM, IOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB;

2) CAMOKOHTPOJIb:

— J1aBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBHI B €ATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

— BIJIaJeTh HaBbIKAMHU IIO3HABATEJIbHOM pe(dieKcuu KaK OCO3HAaHUS COBEPIIAEMBIX
JEUCTBUN U MBICIUTENBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUMW; UCIIOIL30BATh IPUEMBI
pedraexcun s OLEHKU CUTYalluu, BEIOOpa BEPHOTO PEILICHUS;

— YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELICHUS 110 UX CHUKEHUIO;

— HPUHUMATh MOTHUBBI U apIrYMCHTBI APYTUX IIPU dHAJIN3C PE3YJIbTATOB ACATCIbHOCTH,

3) NPUHATHE ce0s1 U APYrUX:
— IPUHUMATb C€6$I, IIOHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,
— NPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [IPU aHAIIU3E PE3yJIbTAaTOB ACATEIbHOCTH;

— TpHU3HABaATh CBOE MPABO U MPABO JPYTUX HA OIIUOKHY;

— pa3BUBaATh COCOOHOCTH MOHUMATh MHUP C MO3UIIUU JPYTOro 4eJoBeKa.

IIpenmeTHbIe pe3yJibTAThI

[IpenMeTHbIE pe3ybTaThl OCBOCHHUS TPOrPAMMBI 110 OMOJIOTHH Ha 6a30BOM ypOBHE
BKIIIOUAIOT crielupudeckue s ydeOHoro npenmera «buonorus» Hay4dHbIe 3HAHHS, YMEHUS U
CrocoObl JIEHCTBUM TI0O OCBOCHHMIO, WHTEPHpPETAMM W MPeoOpa3OBaHHUIO 3HAHWUW, BHUBI
JESATEIbHOCTH TI0 TIOMYYEHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWUU B PA3IMYHBIX YYEOHBIX
CUTYallUsX, a TaK- )K€ B PeaJIbHBIX )KM3HEHHBIX CUTYallUsIX, CBI3aHHBIX C OMOJIOTHEH.

[TpenMeTHBIC pe3yIbTaThl OCBOCHUS yUeOHOTO MpenaMeTa « BHoIorusy JOMKHBI OTPaKaTh:

1) c(hOPMHUPOBAHHOCTh 3HAHUN O MECTe M pPOJM OWOJOTHU B CHUCTEME HAyYHOTO
3HAHUS €CTECTBEHHBIX HayK, B (JOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI
MHUpa ¥ HAYYHOTO MHUPOBO33PEHHS; O BKIIAJ€ POCCUICKUX U 3apyOekKHBIX yUEHBIX-OHOJIOTOB B
pa3Butue Ouonoruu; (HYHKIMOHATBLHOW TPAMOTHOCTH YEIOBEKAa ISl PEIICHUS >KU3HEHHBIX
3ajady;

2) YMEHHE PaCKpBIBATh COJACPKaHWE OMOJOTHYECKHX TEPMUHOB W MOHSATHH: KU3Hb,
KJIETKa, OpraHu3M; MeTa0oau3M (0OMEH BEIIeCTB M TMpEBpaIleHUE SHEPTHH), TOMEOCTa3
(camoperynsiusi), YpOBHEBas  OpTraHW3alUs JKUBBIX  CHUCTEM, CaMOBOCIIPOHM3BEICHHE
(penpoayKuus), HaCJIeACTBEHHOCTh, U3MEHUHUBOCTh, POCT U Pa3BUTHE;

3) YMEHHE H3Jaratb  OMOJIOTMUYECKHE TEOpuu  (KJIETOYHAs, XPOMOCOMHAas,
MyTaIlMOHHAs, IICHTpalbHAs JIOTMa MOJEKyJsipHOi Owuonoruu), 3akonbl (I'. Mengemns, T.
Moprana, H. W. BaBunoBa) u yueHus (0 LEHTpaXx MHOrooOpasuss W TPOUCXOXKICHHS
KyJabTypHBIX pactenuid H. M. BaBuiioBa), onpenensiTh TpaHUIBI UX MPUMEHUMOCTH K KHUBBIM
CUCTEMaM;

4) YMEHHE BIIaJIeTh METOJAaMH HAyYHOTO ITO3HAHHWsSI B OHMOJIOTHM: HAOJIOJICHHUE U
OTHMCAHWE JKUBBIX CHCTEM, MPOIIECCOB U SBICHUI;, OpraHu3aIisl U MPOBEACHUE OUOIOTHYECKOTO
SKCIIEPUMEHTA, BBIABM)KCHHUE THUIOTE3bl; BBISIBICHHE 3aBUCUMOCTH MEXKIY HCCIIETyeMbIMU
BEJIMUMHAMH, OOBSICHCHHE TOMYUYEHHBIX PpEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TOHSATHUH,
TEOpUH 1 3aKOHOB; YMEHHE JIelaTh BHIBO/IbI HA OCHOBAHUH MOJYUYEHHBIX Pe3yIbTaTOB;

5) YMEHHE BBIIEISATh CYIIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHUOT; OAHOKIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB; OCOOEHHOCTH MPOIECCOB: 0OMeHa
BEIIIECTB W MPEBPAICHUS YHEPTUH B KIIETKe, (DOTOCHHTE3a, MIIACTHUYECKOTO U YHEPreTUIECKOTO
oOMeHa, XeMOCHHTEe3a, MHUTO03a, Mei03a, OIIONOTBOPEHUS, PAa3MHOXKEHHUS, WHAMBHUIYaIbHOTO
pa3BUTHUS OpraHu3Ma (OHTOI'€HE3);

6) yMEHHE MPUMEHSTHh MOJy4YeHHbIe 3HAHUS Uil OOBACHEHUS OUOJIOTUYECKUX
MIPOLIECCOB U SIBJICHUM, IS IPUHATHS MPAKTHYECKUX PEIICHUI B MOBCEIHEBHOM KHU3HU C IENIBIO
oOecrieyeHnss 0€30IaCHOCTU CBOETO 37J0POBbS M 370POBbS OKPYKAIOLIUX JIFOJEH, cOOII0AeHUS
HOpPM TPaMOTHOTO TOBEICHUS B OKPY’KAIOIIEH MPUPOTHON cpesie; MOHUMaHHEe HEOOXOAUMOCTH
UCTIOJIb30BaHUs TIOCTHIKEHUH COBPEMEHHON OMOJIOTUN U OMOTEXHOJIOTUI JJISl palliOHAIEHOTO
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MPUPOIOTIOIB30BAHUS;

7) YMEHHUE pelIaTh 3JIEMEHTapHble TeHETUYECKUE 33J]aud Ha MOHO- M JTUTHOpPUAHOE
CKpEIlMBaHUE, CLEIVIEHHOE HACJEeI0BaHUE; COCTABIATh CXEMbl MOHOTMOPUIHOTO CKpELIMBaHUS
JUIS TIpE/ICKa3aHus HaclIeOBAHUS IPU3HAKOB y OPraHU3MOB;

8) YMEHHE BBIIOJIHATH J1a00pAaTOPHBIE U IPAKTHUYECKHE pabOThl, COOJII0IaTh IPaBUiIa
npu paboTe ¢ yueOHbIM U JIaOOpaTOPHBIM 000PYIOBAHUEM;

9) yMEHHE  KPUTHUECKH  OLIEHHWBATh U  HMHTEPHPETUPOBATH  HH(POpPMAIIUIO
OMOJIOTHYECKOTO  COJIep)KAaHUS, BKJIIOYAIOUIYIO I[ICEBJIOHAYYHBbIE 3HAHUS U3 PA3IUYHBIX
uctoyHukoB (CMMU, HaydHO-TIOMYJIIpHBIE MAaTepUalbl); THUYECKHE AaCHEKThl COBPEMEHHBIX
UCCIIeIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOIOTUH;

10) ymeHue co3gaBaThb COOCTBEHHbIE NMHCHMEHHBIE U YCTHbIE COOOLIEHMSI, 00001as
Ouosiornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCHOJb30BaTh
MNOHATUHHBIN anmnapar OMOJIOTUH.

11)  chopMupoBaHHOCTH 3HAHUI O MecTe M POJM OMOJIOTMM B CHUCTEME HAyYHOI'O
3HAaHUSl €CTECTBEHHBIX HayK, B ()OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTHHBI
MHUpa U HAyYHOIO MHUPOBO33PEHUS; O BKJA/le POCCHUMCKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pasBuTHE OHONOrUM; (PYHKIMOHAIBHOW TIPAaMOTHOCTH YEJIOBEKa JUIl pEIeHHs >KU3HEHHbBIX
3aj1ay;

12) ymeHue pacKpbIBaTh COJAepXaHHWE OMOJOTMYECKUX TEPMHHOB M TOHSATHHA: BUJ,
HOMyJISIMsI,  TeHO(QOHI,  SBONIONMS,  JABWXKYyIIME  CWibl  ((pakTophl)  3BOJIOLUM,
OPUCIOCOOIEHHOCTh OPraHU3MOB, BHJI000pa30BaHUE, 3KOJOrMYecKHe (aKTopbl, IKOCHCTEMA,
OPOAYLEHThl, KOHCYMEHTBI, pEeAyLEeHTbl, UEeNu MHUTaHus, OHKOJIOTMYECKas MUpaMHJa,
6uoreoneHo3, ouochepa;

13) ymenue uznaraTh Ouosoruyeckue Teopuu (3BosrounoHHas Teopus Y. [lapBuHna,
CHUHTETHYECKasi TEOPHUs BOJIIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apobliiieBoro cxoacrsa K. M.
bapa, uepenoBanus rnaBHbIX HampaBieHud U nyted sBomonuu A. H. CeBeproa, yueHus
o 6uocdepe B. . BepHazackoro), onpenensars rpaHULbl UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

14) ymeHue BIaJeTh METOJAaMU HAYYHOTO IO3HAHUS B OHMOJNOrMM: HAOIIOACHHUE U
OIMCaHME JKUBBIX CUCTEM, IIPOLIECCOB U SIBJIICHUI; OpraHU3alysi U MpOBEACHUE OHOIOTHYECKOTO
HKCIIEPUMEHTA, BBIIBI)KEHUE THIIOTE3bl; BBISBICHHUE 3aBUCHUMOCTH MEXAY HCCIIEIYEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX PE3YJbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB; YMEHHE JIeaTh BHIBO/IbI HA OCHOBAHUU MOJyUYEHHBIX PE3YIbTATOB;

15)  yMmeHue BbIIENATH CYIIECTBEHHbIE PU3HAKU CTPOEHUS OMOJIOTHUECKUX OOBEKTOB:
BUJIOB, TOIYJIALUN, MPOIYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOT€OLIEHO30B U 3KOCHUCTEM;
0COOEHHOCTH  TPOLIECCOB:  HACJEACTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, NEHCTBHUS IKOJIOTMYECKUX (PAKTOPOB Ha
OpraHMU3MBbl, [IEPEHOCA BELIECTB U IIOTOKA YHEPIHMM B IKOCUCTEMAX, aHTPOIIOIE€HHbIX W3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BELIECTB U OHOr€OXMMHUYECKHUX IMKJIOB B
ouocdepe;

16) yMeHHMe TPUMEHATH IMOJYYCHHBbIC 3HAHUSA MJisi OOBACHEHHUS OHOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUH, [Vl IPUHATHUS NPAKTUUECKUX PELIEHUI B IOBCEIHEBHOM KU3HU C LEJIBIO
obecrieueHnst 6€30MaCHOCTH CBOETO 3JI0POBBSI M 3I0POBbSI OKPY KAIOIIUX JIFOJCH, COOIOACHUS
HOPM T'PaMOTHOTO MOBEACHUS B OKpY’Karolleld NpUPOAHOI cpesie; MOHUMaHue HEe0OXO0AUMOCTH
UCIIOJIb30BaHUS JOCTUKEHUN COBpEMEHHOMU Ouonoruu JUIs paloHaIbHOIO
IIPUPOIOTIOIB30BAHUS;

17)  yMmeHwue pemaTh 3JIEeMEHTapHbIE OMOJIOTHYECKUE 3a/1a9l, COCTABIISITH CXEMBI
nepeHoca BEIeCTB U SHEPTUH B dKocHcTeMax (LIeMu MUTaHUs);

18)  ymeHue BBIIOJIHATH JJAOOpaTOPHbIE U MPAKTUYECKUE pabOThl, COOII0ATh MpaBuia
npu paboTe ¢ yueOHbIM U JIaOOPaTOPHBIM 000PYI0BAHUEM;

19) ymeHue  KpUTUYECKHM  OLEHUBaThb W  HHTEPIPETHUPOBATH  HMHOOPMALUIO
OMOJOrMYECKOr0 COJEpKaHUS, BKJIIOYAIONIYI0 IICEBJO-HAYYHbIE 3HAHUS U3 Pa3IMYHBIX
ucrounukoB (CMMU, HayuyHO-moOmyJsipHble MaTepHalibl); paccMaTpUBaTh  TIJI00albHbIE
9KOJIOTHYECKUE POOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLIEHHUIO K HUM COOCTBEHHYIO
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MO3UIIHIO;

20) ymeHHe co3daBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIeHHs, 00001mas
OMOJIOTMUECKYI0 HMH(POPMALMI0 H3 HECKOJBKHX HMCTOYHUKOB, TPAMOTHO HCIIOJIH30BAThH

HNOHATHHHBIN anmapaT OMOJIOTHH.
2. CTpyKTypa M coaep:kaHue y4eOHON AUCHHUIIIMHBI.

2.1 O0bem y4eOHOM AUCHHMIIMHBI U BUAbI Y4eOHOH padoThl.

O0beMm B
Bupa yueOHoii padoThl
yacax

O0bem 00pa3oBaTeIbHOI NPOrpaMMBbl Y4eOHOM JMCIHUIITHHBI
B T.4. B (hOpMe NMPaKTUYECKONW NOJrOTOBKU 0
U3 obiero odbvema:

TEOpeTHYecKoe 00ydeHne 72

MPAKTUYECKUE 3AHATHUSA 6

caMmocTosiTeNbHast paboTa 0

KOHCYJIbTAIIUU 0
IIpome:kyTouHas arrecrauus B popme nud¢epeHunpoBaHHOIO 3a4eTa 2




2.2. TemaTn4eckuii IJIAaH U co/iep:KaHNe y4eOHOH AUCHHUIIIMHBI.

Koawbt
O0bem B yacax / ToM R
(popmMupoBaHHIO
HaumenoBanmue Coaeprxanue yueOHOro Mmarepuana U GopMbl OPraHU3anMH 1esITeIbHOCTH yuciie B popme
. KOTOPBIX
pa3jeioB U TeM o0yuyawmmxcs NPAKTHYeCKOMH
crocod0cTByeT
NOATOTOBKH SJIeMEHT
NPOrpaMMbl
1 2 3 4
Pa3nes 1. buosiorusi kak Hayka 2/0
Tema 1.1. Coneprxanue ydyeOHOT0 MaTepuaa:
buonorus xax buonorus xak Hayka. CBsi3u OMOJIOTUH € OOIIECTBEHHBIMU, TEXHUUECKUMH U
HayKa JIpYTMMH €CTECTBEHHBIMU HayKamH, puiocoduelt, peinurueil, STuKoi, 3CTeTUKOM OK 1-9
1 TIPaBOM. 1/0 ’
Ponp Guonorun B (opMHUpPOBaHMM COBPEMEHHOM HAyyHOM KapTHUHBI MUpA. 11K 3.4
Cucrema OMOJIOTUYECKUX HAYK.
Tema 1.2. Meros! Coneprkanne yueOHOr0o MaTepuana:
HO3HAMIS KB Metoabl MO3HAHUS KUBOM Hpupoabl (HaOMIOAEHUE, SKCIEPUMEHT, ONHCaHHE, 10 OK 1-9,
HPHPOTHI n3MepeHue, Kiaccupukanys, MoIeTUpOBaHUE, CTaATUCTHUECKass 00paboTKa JaHHbIX). [IK 3.4
Paznea 2. ’)KuBble cuCTEMbI M MX OPraHU3ANUsA 2/0
Tema 2.1. Coneprxkanue ydeOHOT0 MaTepuana;
buonornueckue JKuBble cucteMbl (0MOCHCTEMBI) KaK MPEAMET U3ydeHus ouonoruu. OTanune KUBBIX 2/0
CUCTEMBI, CHCTEM OT HeopraHudeckoi npupobl. CBolicTBa GHMOCHCTEM U UX pa3HOOOpasHe.
IIPOLIECCHI U UX YpoBHM OpraHu3zanMu OMOCHUCTEM: MOJEKYJSPHBINA, OPraHOMIHO-KJIETOUHBIMH, OK 1-9,
U3y4yeHue OpraHU3MEHHBIN, TOMYJIAIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTCOIICHOTUYECKHM ), [IK 3.4
OuocQepHbIi.
Haykwu, nzyuatomme 6MOCHCTEMBI Ha Pa3HBIX YPOBHIX OpTraHU3aIHH.
Pa3gen 3 Xummnuecknii 10/0

COCTaB H CTPOCHUE KJIICTKH
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Tema 3.1. Copepxanue yueOHOro MaTrepuana: 1/0 OK 1-9,
XUMUYECKUI XUMUYECKUH COCTaB KIETKA. XHMHYECKHE DIJIEMEHTBHI: MaKpPO3JIEMEHTBHI, [IK 3.4
COCTaB KJIETKH. MHUKpO3JieMeHThl. Bosia u MuHepanbHble BemecTBa. OU3NKO-XUMUYECKHE MPOLIECCHI,
Bogna u IIPOTEKAOIIUE B )KUBBIX cucTeMax. OyHKIIMM BOJbl U MUHEPAIbHBIX BEILIECTB B
MUHEpaJIbHbIE kietke. [lomnep:kanue ocMOTHUECKOTO OaaHca.
COJIN.
Tema 3.2. . benku. | Coxepkanue yueOHOro MaTepuana: 1/0 OK 1-9,
coctaB u ctpoeHue | benku. CoctaB u crpoeHue OenkoB. AMHUHOKHCIOTBI — MOHOMEpHI OEJIKOB. I[IK 3.4
0enKoB He3ameHnMble U 3aMEHUMbIE AMUHOKUCIOTEL. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU

CTPYKTYpbI O€JIKOBOM MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS

CTpYKTypa). XUMHUYECKUEe CBONCTBa OenkoB. bronorndyeckue GpyHKIMN OEIKOB.
Tema 3.3. Coneprxanue yueOHOro MaTepuana: 1/0 OK 1-9,
depMeHTB — ®depmeHTHl — OHoOruyeckue kKartanuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIN I[IK 3.4
Ouonoruyeckue LeHTp, cyocTtpatHas crneunpuyHocTh. Kodpepmentsl. Butamunsl. Otnunuus
KaTaJIu3aTOpBl (epMEeHTOB OT HEOPraHUYECKUX KaTalIu3aTOPOB.
Tema 3.4. ConeprxaHue yueOHOro MaTepuaa: 1/0 OK 1-9,
VrieBosl. VYrieBonbl: MOHOcaxapubl (TJIIOKO3a, pubo3a M Je30KCHUpu003a), JAUcaxapHuabl [IK 3.4
JIunu e (caxapoza, J1akTO3a) M IMoJIMcaxapuabl (Kpaxmall, TJIMKOTEH, LIEJUII0JI03a).

Bbuonornueckue QpyHKIUHN yIriIeBOJOB.

Jvunuaer: Tpurauuepuasl, pochonunuasl, crepouasl. I unpopunbHo-ruapodoOHbIe

cBoiicTBa. bronornueckune Gpynkimu nunuaoB. CpaBHEHUE YTIIEBOAOB, OEIKOB U

JUINHI0B KaK HCTOYHUKOB DHEPIHH.
Tema3.5. Copepxanne yaeOHOT0O MaTepHaa; 2/0
Hyxnennosbie Hyxneunossie kucnorsl: JIHK u PHK. Hykiieotnibsl — MOHOMEpBI HYKJIEHHOBBIX OK 1-9,
KUCIoThl. ATO kucinot. Crpoenne u ¢pynkuuu JJHK. Ctpoenne n pynxmmm PHK. AT®: crpoenue u IIK 3.4

GyHKIUH.
Tema 3.6. Coneprxkanue y4eOHOT0 MaTepuaa; 1/0 OK 1-9,
Hcropus u metoael | Lluronorus — Hayka o knetke. Kiierounas Teopust — npumep B3aMMOJIEHCTBHS UIEH [IK 3.4

HN3YUYCHUSA KICTKH.

n (l)aKTOB B HAYYHOM IIO3HAHUMU. MCTO,Z[BI HU3YUYCHUA KICTKH.
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KJICTOYHAas TCOPUIA

Tema 3.7. Coneprxanue yueOHOTo MaTepuaa: OK 1-9,
Kierka xak Krnetka kak nenoctHas xxuBas cucreMa. OOIue Npu3Haky KJIETOK: 3aMKHYTast 1/0 [IK 3.4
LIEJIOCTHAS J)KUBasi | Hapy»kHas MeMOpaHna, monekynsl JJHK kak renernueckuil anmapart, cucteMa CUHTE3a
cucremMa Oenka. Tumbl KIETOK: dyKapHOTHYECKas U TpokapuoTuyeckas. OcoOeHHOCTH

CTPOCHMSI POKAPUOTUYECKON KIIETKH.

Knerounas crenka Oakrtepuii. CTpoeHHE 3yKapuOTHYECKOW KIeTKH. OCHOBHBIC

OTJIMYMS PACTUTENIbHOMN, )KUBOTHOM 1 IrprOHOMN KeTkH. [loBepXHOCTHBIE CTPYKTYpBI

— KJIETOYHAs CTeHKA, TIIMKOKAIHKC, X GyHKmu. [lnazmaTinueckas memOpana, eé

CBOWCTBA M ()yHKIIHH.
Tema 3.8. Coneprxanue yueOHOTo MaTepuaa: 2/0 OK 1-9,
Crpoenue Huronna3zma u e€ opranoupl. OqHoMeMOpanHble opranon sl kietku: JIIC, anmapat [IK 3.4
sykapuotnueckoil | ['ompmxu, nuzocomsl. [lomyaBTOHOMHBIE OpraHOWABI KJIETKH: MHUTOXOHIPHH,
KIIETKU IJIaCTUIBL.

[IpoucxoxxaeHnne MUTOXOHApUN W miactua. Buasl miactua. HememOpanHble

OpraHoubl KJIETKU: pUOOCOMBI, KJIETOUHBIN HEHTP, IEHTPUOJIU, PECHUYKH, K'Y TUKU.

@DyYHKIIMH OpPTraHOUJOB KJIETKH.

Bxmrouenus. Sapo — peryasTopHbli HeHTp kieTku. CTpoeHue siipa: siaepHas

000J104YKa, KapuUoIUIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelIecTB B KIIETKE.

IIpaktuyeckas padora Ne 1 «/3yueHne CTpOEHUS KJIETOK paCTEHUI, KUBOTHBIX U 2/0

OaKkTepuil U UX OIUCAHUE
Pasznea 4. ’KusHegeaTe ILHOCTH KJIETKH 6/0
Tema 4.1. Coneprxanue ydeOHOT0 MaTepuana; 2/0 OK 1-9,
OOMeH BelecTs. OOMeH BemiecTB WM METa0OoIM3M. AcCHUMUIAIMS ( TUIACTUYECKH OOMEH) W K 3.4
[Tnactnyeckui qUcCUMIIIALUS ( SHEpreTUYecKUid OOMEH)- JBEe CTOPOHBI €IUHOI0 Ipolecca
0OMeH. MeTabonusma. Poib 3aKOHOB COXpaHEHUsS BEIIECTBA M SHEPIrUU B IOHUMaHHUU
DOTOCHHTE3. MeTtabosm3ma. Tunsl 0OMeHa BeniecTB: aBTOTPO(dHBIN 1 reTepoTpodHbIN. Ponb
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XCMOCHHTC3

(bepMeHTOB B 0OOMEHE BEIIECTB | MPEBpaIlleHHH YHepTruu B KieTke. DoTocuHTes.
CaeroBas u TeMHoBas (a3bl poTocunTesa. Peakin portocunresa. IpHeKTUBHOCT
(dhoTtocuHTe3a. 3HaUeHHEe (POTOCHHTE3A IS )KM3HU Ha 3emuie. Briusaue ycioBuit
cpezabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHui. XeMOCUHTE3. XEMOCUHTE3UPYIoNIne OakTepruu. 3HAaUCHUE XEMOCHHTE3a

IUIA )KU3HHU Ha 3eMIie.

Tema 4.2.
OHEePreTU4eCcKuil
oOMeH

Copepxanue yueOHOTO MaTepHana;

DHepreTuieckuii oOMeH B KileTKe. PacierieHue BemecTB, BbIICICHHUE U
aKKyMYJIMPOBAaHHUE SHEPTHH B KJIETKE. DTalbl SHEPreTUYecKoro ooMena. I mmkonms.
bpoxxenne u ero Bumbl. KuciopomHoe oxkucieHWe, MW KIETOYHOE JbIXaHHE.

OxkuciurensHoe dochopunrpoBanue. IHPEKTUBHOCTD SHEPTETUUECKOr0 OOMEHa.

1/0

OK 1-9,
I1K 3.4

Tema 4.3.
Buocunres Oenka

Copepxanue yueOHOTO MaTepHana;

Peakiiun matpuunoro cunaresa. ['enernueckas uapopmarusa u JJHK. Peanuzanus
TeHEeTHYECKOW MH(POpPMAalUU B KJIETKE. | eHeTHYecKuid KOJ W €ero CBOWCTBA.
Tpanckpunius — matpudsbiid cuate3 PHK. Tpancsiius — 6uocunTe3 Oenka.
Oransl Tpancsiimy. KonupoBanue aMuHOKUCIOT. Ponbs pubocom B OnocunTese

Oeinka.

1/0

OK 1-9,
I1IK 3.4

Tema 4.4.
Hexnerounsie
($hOpPMBI KU3HH —
BUPYCHI

Copepxanue yueOHOro MaTepHana:

Hexnerounsie ¢Gopmbl xKu3HH — BUPYCHL. McTopust oTkpbiTHs Bupycos (. U.
NBanoBckuii). OcoOEHHOCTH CTPOCHHS U KUIHEHHOTO IIMKJIa BHUPYCOB.
Bakrepuodaru. bonesnu pacreHui, KUBOTHBIX W YEJIO- BEKA, BBHI3BIBAEMBIC
BUpycamu. Bupyc nmmynozaedunura yenoseka (BUY) — Bo3oyaurens CITM/]a.
OOparHast TpaHCKpUIIHS, peBepTas3a, nHTerpasa. [IpodunakTuka pacnpocTpaHeHHS

BHUPYCHBIX 3a00JI€BaHUII.

2/0

OK 1-9,
[IK 3.4

Paszpnen S PazmHoxXeHHe 1 MHAUBHAYAJbHOE Pa3BUTHE OPraHU3MOB

6/0
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Tema 5.1. Coneprxanue yueOHOro MaTepuana: 2/0
Kvznennsbiit nukn | KietouHslil nuki, win ®u3HEeHHBIA UK KieTku. MaTepdasza u mutos. [poneccsl, OK 1-9,
KJIETKH. [[enenue npoTekaromue B uaTepdase. Permmkanms — peakuus marpuaHoro cuaresa JJHK. IIK 3.4
KIIETKU. MUTO3 Ctpoenue xpoMocoM. XpOMOCOMHBIA HabOp — KapuoTUN. JIUMIONAHBIN U

raruIOWIHBI XPOMOCOMHBIE HAa0OpBL. XpoMatuasl. L{uTonoruvyeckne OCHOBBI

Pa3MHOXKEHHUS U UHAUBHUIyaIbHOTO PAa3BUTHUS OPTaHU3MOB. JleneHne KIeTKku —

MUTO3.

Cragun mutosa. I[Iporeccel, TpoUCXOAsIIMEe HAa Pa3HBIX CTAIUSIX MHUTO3A.

buonornyecknii CMbICIT MUTO3A.

[IporpamMmmupyemast rudesb KIETKH — aronTo3.
Tema 5.2. Coneprxkanue ydeOHOT0 MaTepuaa: 1/0 OK 1-9,
DopMBbI @®opMbl pa3MHOXKEHHUSI OpraHuU3MOB: Oecrioyioe U mojoBoe. Buabl Gecnosoro [IK 3.4
Pa3MHOKEHUs Pa3MHOXKEHUs: JEJIEHUE HaJBOE, NMOYKOBAHUE OJHO- MU MHOTOKJIETOYHBIX,
OpraHu3MOB Cropoobpa3soBaHie, BEreTaTHBHOE pa3MHOKEHHE. VICKYCCTBEHHOE KIOHHPOBaHHE

OpPraHMU3MOB, €ro 3HaueHue Uil cenekuuu. [loaoBoe pasMHOXKEHHE, €r0 OTINYUS OT

6ecrooro.
Tema 5.3. Coneprxanue ydeOHOr0o MaTepuana: 1/0 OK 1-9,

Meiio3. Cranuu meiiosa. [Ipoueccel, mpoucxoasimue Ha cragusax Menosa. [losenenue [IK 3.4
Melio3 XpoMocoM B Mero3e. Kpoccunrosep. buonorndeckuii CMbICI U 3HAa4EHHUE ME03a.
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Tewma 5.4. Coneprxanue yueOHOro MaTepuana: 1/0 OK 1-9,
O6pa3oBanue u I"amerorenes — mpoiiecc 00pa3oBaHMs MOJTOBBIX KIETOK Y )KHUBOTHBIX. [10710BbI¢ K 3.4
pa3BUTHE NOJIOBBIX | JKeJe3bl: CECMEHHUKH U AUYHUKU. OOpa3oBaHUe U pa3BUTHUE MOJIOBBIX KJIETOK — raMeT
KIIETOK. (ciepmaTo3ou, gifliekiIeTKka) — crepMaToreHe3 U oBorenes. OcoOEHHOCTH CTPOSHUS]
OmnonoTBopeHue | AMLEKIETOK U criepmaro3ounoB. Omnogorsopenue. Ilaprenorenes.
Tema 5.5. Coneprxanne yueOHOr0o MaTepuana: 1/0 OK 1-9,
NuauBunyanbHoe WNnpuBuayanbHOe pa3BuTHE (OHTOreHE3). DMOPHOHAIBHOE Pa3BUTHE (IMOPHOTEHE3). [IK 3.4
pa3BuUTHE Ortanbel 3MOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX YKUBOTHBIX: ApobieHue,
OpraHU3MOB racTpyJsnus, OpraHOI€He3. [TocTamOproHaIBHOE pa3BUTHE. Tunsy
MMOCTAIMOPHUOHAIBHOTO PAa3BUTHS: MPSAMOE, HEMPSIMOe (JTMIMHOYHOE). BriusiHue cpespl
Ha pa3BUTHE OPTaHU3MOB; (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKJCHHBIE YPOJICTBA.
Poct u pa3Butne pacreHuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH,
CTaJIuU Pa3BUTHSL.
Pasnen 6 HacjiencTBeHHOCTh U MK3MEHYHBOCTH OPraHU3MOB 12/0
Tema 6. 1.. Coneprxanue ydeOHOro MaTepuana: 1/0 OK 1-9,
I'enetnka — [Ipenmer u 3agauu reHeTUKU. POJIb HUTOJIOTUN U SMOPUOJIOTUU B CTAHOBIICHUY] [IK 3.4
HayKa o reHeTHkH. Bxiiag poccuiickux 1 3apyOeXHBIX YUEHBIX B pa3BUTHE TEHETUKU. MeToIb]
HACJIEICTBEHHOCTH |TEHETUKH (THOPUAO0IOTHUECKHMA, IUTOTEHETUUECKUN, MOJIEKYJIIPHO-T€HETUYECKUH).
Y U3MEHYMBOCTHU OcHOBHBIE TeHETHYECKHE MOHATUS. ['eHeTHuecKass CUMBOJIMKA, HUCHOJb3yeMasi B
CXEMax CKpeIIMBaHMI
Tema 6. 2. Copep:xanue yueOHOro MaTepHana: 1/0 OK 1-9,
3aKOHOMEPHOCTH 3aKOHOMEPHOCTH HacJelIOBaHUS MPU3HAKOB, ycTaHOBIeHHbIE . MeHnenem. [1IK 3.4
HacCJIeJOBaHUS MoHorubpunHoe CKpenBanue. 3aK0H eMHO00pasnsi THOPUIOB EPBOTO MOKOJICHHUS.
MIPU3HAKOB. [TpaBuiio fOMUHHPOBaHUS. 3aKOH pacIICTJICHHUs MPU3HAKOB. [ MOTe3a YUCTOTH]
MonorubpunHoe ramert. [IoHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

CKpEILMBaHHE
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Tema 6. 3. Coneprxanue yyeOHOro MaTepuana: 2/0 OK 1-9,
JurubpuaHoe JlurubpuaHoe CcKpemyBaHue. 3aKOH HE3aBUCHUMOTO HACJIEIOBaHHS MPU3HAKOB. K 3.4
CKpeIlMBaHHUE. [{uToreHeTHUECKNEe OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUS. AHAIM3UPYOIIee
3aKkoH ckpemrBanue. Mcrnonap3oBanne aHaTU3UPYIOLIEro CKPEIUBAHUS ISl ONIPEIeICHHUS
HE3aBUCHMOTO reHoTHIa ocodu
HACJIeIOBaHUS
IIPU3HAKOB
Tema 6. 4. Coneprxanue ydeOHOT0 MaTepuaa: 1/0 OK 1-9,
CuenuienHoe CuennieHHoe HaciezoBaHue mnpusHakoB. Pabora T. Moprana mo cremnjieHHOMY I[IK 3.4
HacJIeJOBaHUe HacJleJoOBaHMIO TeHoB. Hapyiienue cuensieHus reHoB B pe3ysibTaTe KPOCCUHIOBEpA.
MIPU3HAKOB XpOMOCOMHasi TEOpUs HacleACTBEHHOCTH. [ eHeThuyeckue KapThl.
Tema 6. 5. I'enetnka mosia. XpoOMOCOMHOE OIIPEACIIEHHUE II0JIA. AyTOCOMBI M IOJIOBBIE 1/0 OK 1-9,
I'eneruka nosna. XpOMOCOMBI. ['OMOramMeTHsle M rereporaMeTHele opraHu3Mbl. HacienoBaHue [IK 3.4
HacnenoBanue MIPU3HAKOB, CLIETIJICHHBIX C MTOJIOM.
IIPU3HAKOB,
CHETUIEHHBIX C
MOJIOM
Tema 6. 6. Coneprxanue yueOHOro MaTepuana: 1/0 OK 1-9,
W3MeHUnBOCTbD. N3meHunBOCTh. BUJIbI N3MEHUNBOCTH: HEHACIIEICTBEHHAs U HAcIEeACTBEHHas. Poib I[IK 3.4
HenacnenctBenHa | cpesbl B HEHACTIEACTBEHHON N3MEHUYUBOCTH. XapaKTepUCTUKA MOAU(PUKAITMOHHOMN
s N3MEHYUBOCTD M3MEHUYMBOCTU. BapuaoHHbli psia U BapualnoHHas kpusas. Hopma peakuun

npusHaka. KonnyecTBeHHbIE 1 KaUeCTBEHHBIEC MPU3HAKK U UX HOpPMa PEaKIIHH.

CBoiicTBa MOJTU(PUKAITMOHHON H3MEHYHUBOCTH.
Tema 6. 7. Coneprxanue yuyeOHOT0 MaTepuana: 1/0 OK 1-9,
Hacnencreennas | HacnencTBeHHasi, WM TE€HOTHUIIMYECKAs, H3MEHUMBOCTh. KoMOMHaTHBHas IIK 3.4
W3MEHYHBOCTH M3MEHYMBOCTb. Mei03 U MOJ0BOM Mpoliecc — OCHOBa KOMOMHATHBHOMN

N3MCHYHBOCTH. MYTaIII/IOHHaSI N3MCHYUBOCTD.
KHaCCI/I(i)I/IKaI_[I/IH MyTaI_II/II\/'II T'CHHBIC, XPOMOCOMHBLIC, TCHOMHBLIC. YacroTa u IIPUYNHBI
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MyTanuid. MyTtareHHble pakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIICICTBEHHOM
n3MenurnBocTy H. U. BaBuiioBa. BHesinepHas HacneICTBEHHOCTh U U3MEHUYHUBOCT.

Tema 6. 8. Conepxanue yaeOHOTO MaTepHana; 4/0 OK 1-9,
I'enetuka T'enetuka 4desgoBeka. KapuoTtun yenoseka. OCHOBHBIC METOIbI TEHETUKH YETOBEKA! TIK 3.4
4eJI0BeKa reHEaJOTUYECKU, OJIM3HELIOBBIH, LIUTOIr€HETUYECKNUH, OMOXUMHUYECKUH,
MoOJIeKyJIsIpHO-reHeThuecKuid. COBpEeMEHHOE OIpeIeIeHNE FeHOTHUIIA: TOJTHOI€HOMHO®
CEKBEHHPOBAHUE, TCHOTUIIMPOBAHUE, B TOM uuciie ¢ noMmouibto I111P- ananusa.
HacnencrBennble 3a0o0iieBaHMsI 4eOBEKA: TIE€HHBIE OOJIE3HH, OOJIE3HH ¢
HacJIeICTBEHHOHN NPeApaciooKeHHOCThIO, XpOMOCOMHBIE 0os1e3Hu. ComMaTuueckue
reHepaTuBHble MyTanuy. CTBOIOBbIE KieTKU. [IpuHIMIBI 310poBOro oOpas3a KU3HH,
JMAarHOCTHKH, TPOPUIAKTHKH U JIeUeHHs TeHEeTUYECKUX  Oose3Hell. Meamko-
TFEeHETUYECKOE KOHCYJIbTHpPOBaHME. 3HAYEHHE MEIAUIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKNX 3a00JIeBaHUI YeTIOBEKa.
[IpakTnueckas pabora Ne 2. 2/0
« Perienue reHeTnyeckux 3ajaad.
CocTaBJIeHUE U aHAJIU3 POJOCIOBHBIX YEIOBEKA»
Paznen 7 Cesexkuust opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH 4/0
Tema 7. 1. Coneprxanue yueOHOro MaTepuana: 1/0
Cenexuus Kak Cenexuus Kak HayKa U Ipoliecc. 3apoKICHUE CEJIEKIUU U IOMECTUKALMS. Y YCHHE OK 1-9,
HayKa U IpolLecc H. W. BaBuiioBa o eHTpax NpOUCXO0KIECHUS 1 MHOr00o0pa3usi KyJIbTYPHBIX PACTCHUH. IIK 3.4
LleHTpB! NPOMCXOKAECHUS TOMALIHUX )KUBOTHBIX. COpT, IOPOAA, IITAMM.
Tema 7. 2. Coneprxanne ydeOHOT0 MaTepuana; 1/0
Merons! n CoBpeMeHHbIE METOABI CeleKUUu. MaccoBblii M MHIMBUAYAJIbHBIH OTOOpPHI B OK 1-9,
JIOCTUKECHUS CEJIEKIIMM pacTeHUM M *KUBOTHbIX. OIleHKa 3KcTephepa. BiIn3ko- poaCcTBEHHOE IIK 3.4
CeJIEKLIUU cKpelBaHue — WHOpUIUHr. Yucras nauHusa. CKpelMBaHUE YUCTBIX JIMHHM.
pacTeHui u I'erepo3suc, niu rudbpuanas cuia. HepoacTBeHHOe cKpeluBaHue — ayTOPHJINHT .
’KMBOTHBIX Otnanénnas rubpunuzanus u e€ ycnexu. VIcKkyccTBeHHBIN MyTareHe3 M MoJy4eHHE

TTOJIMITIIIOMA0B. [[OCTI/I)KGHI/IH CCIICKIINH paCTeHHI;'I, JKUBOTHBIX 1 MUKPOOPI'aHU3MOB.
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Tema 7. 3. Coneprxanue yueOHOro MaTepuana: 2/0 OK 1-9,
buorexnonorus buorexHoorusa Kak orpaciib Ipou3BOACTBA. ['€HHAs HHXKEHEepUs. JTanbl CO30aHUs I[IK 3.4
KakK 0Tpacib pexomOuaanTHOH JIHK m TpaHcreHHBIX opraHu3moB. KietouHas WHkeHepus.
IIPOM3BOJICTBA Kinerounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTEHUIA.
KionupoBaHue BBICOKOIPOIYKTUBHBIX CEIbCKOXO3SHCTBEHHBIX OPraHU3MOB.
Okosornyeckue u aruueckue npodnemsl. 'MO — renernuecku MoaupUIUpPOBaHHbIE
OpTraHU3MBbI.
Pa3gen 8 Dpoaronnonnass 0Mo10rus 6/0
Tema 8. 1. Copepxanue yueOHOro Marepuana: 1/0 OK 1-9,
DBOIIONHUS U [Ipennoceuik BO3HUKHOBEHUS SBOJIIOIIMOHHON TEOPUHU. DBOIIOLUOHHAS TEOPUS U €€ [IK34
METOABI €€ MecTo B OnoJoruu. BiusHue 3BONIONMOHHON TEOPUH HA pa3BUTHE OMOJIOTHU U
U3y4CHHUS IPYTHUX HayK.
CunerenbcTBa 3BOMOIMHI. [laneoHTon0OrN4ECKNe: MOCIEN0BATENBHOCTD MTOSIBICHMUS
BUJIOB B IAJICOHTOJIOTMUYECKON JIETONUCH, NTepexoHble popmMbl. buoreorpapuueckue:
CXOJICTBO U pazinuue GayH u ¢op MaTEpHKOB U OCTPOBOB. IMOPHOIOTHUECKHE:
CXOJICTBA U PA3IU4us SMOPHOHOB PA3HBIX BUJ0B MO3BOHOYHBIX.
CpaBHUTENBHO-AaHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTHUYHBIE, PYJUMEHTApPHBIE
OpraHbl, aTaBU3MBI. MonekyasipHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHHU3MOB
HACJIEICTBEHHOCTU U OCHOBHBIX META00JINYECKUX MTyTEH Y BCEX KHUBBIX OPTaHHU3MOB.
Tema 8. 2 Coneprxanue yueOHOTo MaTepuaa:
Uctopus pazsutust | OBomounoHHas Teopus Y. Jlapsuna. [Ipeanocbuiky BOSHUKHOBEHUS JapBUHU3MA. .
npezcTaBieHuit o0 | /J[Brkyrine cuiibl 3BOIIOLMH BUAOB 10 J[apBUHY (M30BITOYHOE Pa3MHOKEHHE MTPH
HBOJIIOLIUN OTPaHUYEHHOCTH PECYpPCOB, HeOIpeneraéHHas W3MEHYMBOCTh, Oopnba 3a
CYLIECTBOBAHUE, €CTECTBEHHBIH 0TOOD).
CunreTtnueckas Teopus 3Bosioinu (CTI) 1 €€ OCHOBHBIE MOJTOKEHHSL.
Tema 8. 3 Conepxanue y4eOHOTO MaTepHaa; 1/0 OK 1-9,
Bun: xputepuu 1 | Mukpospomtonus. [lomynsanus kak eMHUIa BUA U ABOJIIOLUU. [IK 3.4
CTPYKTYypa.
[Tonynsiumst kak
AJIEMEHTapHAas
eIMHUIA BUAA
Tewma 8. 4 Coneprxanne ydeOHOr0 MaTepuana:

JBHKy1IHE CUIIBI

JIBvokytpe cuibl ((hakToOphl) HBOJIONMY BUJOB B Mpupoae. MyTallmOHHBIN NpoIece U
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(3memeHTapHbIE KOMOMHATHBHAs U3MEHYUBOCTb. [lomysiiuoHHbIe BOJIHBI U Apeiid reHos. M3onsanus
bakTopsI) Y MUTpaIus.
IBOJIIOLIUU
Tema 8. 5 Coneprxanne ydeOHOT0 MaTepuana: 1/0 OK 1-9,
EcrectBeHHbIi EcrecTBeHHbI 0TOOp — HanpaBIIAIOMUN GakTop IBOIOIUH. DOPMBI €CTECTBEHHOTO [IK 3.4
0TOOp U ero orbopa.
bopmbl
Tema 8. 6 Conepxanue yaeOHOTO MaTepHana; 2/0 OK 1-9,
PesynbTathl [Iprcnoco0IeHHOCTh OPraHU3MOB Kak pe3ynbTaT sBomonu.  [Ipumepsl K 3.4
SBOJIFOLIAN: MIPUCTIOCOOIEHUH y OpraHu3MoB. ApoMopdo3bl U HAMOATANTALUU. Bun n
npucnocoOneHHoc | Bunoobpasoanue. Kputepun Buaa. OcHoBHbIE (DOPMBI BUA000pa30BaHMS:
Th OPraHU3MOB U reorpaguueckoe, IKOIOrHIecKoe.
BU000pa3oBaHue
2/0

[IpakTuueckas pabora No 3.

«Onucanue Npucrnoco0IEHHOCTH OpraHu3Ma U €€ OTHOCUTENIBHOTO XapaKTepay
Tema 8. 7 Coneprxanue yuyeOHOro MaTepuana: 1/0 OK 1-9,
Hamnpasnenus u MaxkposBoronus. I[IK 3.4
yTH ®opmbl HBOIIOLINN: (hueTHYecKas, AMBEpreHTHasl, KOHBEPreHTHasl, apaijiesibHasl.
MaKpO3BOJIIOLUN Heo6patumocTs sBosmonun. [IpoucxoxaeHne oT HecleluaIu3upOBAHHBIX MPEAKOB.

[Iporpeccupyromas cnenuanu3anysi. ATanTUBHAS paguaius.
Pa3nesn 9 BosHnkHOBeHMe U pa3BUTHE KU3HHM HA 3eMJIe 8/0
Tema 9. 1 Coneprkanue yueOHOro MaTepuaa: 1/0 OK 1-9,
Hcropus xu3Hu JloHayuyHble INpEACTaBICHUS O 3apOKICHHMU KU3HU. HayuHble TUIIOTE3b] [IK 3.4
Ha 3eMJIe U BO3HHUKHOBEHUS KH3HU Ha 3emiie: aOHOoTreHe3 U MaHCcIepMusi. XUMUYecKasi IBOJTIOLHS.
METO/IbI €€ AOGHOreHHbIN CUHTE3 OpPraHUYECKUX BEUIECTB U3 HEOpPraHUYECKUX |
W3YYCHHUS. DKCcIepUMEHTANbHOE MMOATBEPKACHUE XUMHUECKOH 3Boronuu. HauanbHbIie 3Tarsl
I'unoressl ouonornueckoit ssomonuu. ['unoresa PHK- mupa. ®opmupoanne MmeMOpaHHBIX

IIPOUCXOKICHUA

CTPYKTYp H BO3HHMKHOBCHHC IIPOTOKJICTKH. HepBHe KJICTKH K HUX OBOJJIIONMA,
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KU3HU Ha 3€MIJIC

@opMHUpPOBAaHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Tema 9.2 Copepxanue yueOHOro MarepHana: 1/0 OK 1-9,
OcHoBHuble 3Tanbl | PazButue xu3Hu Ha 3emuie mo 3paM u nepuogam. Karapxeil. Apxeickas u [IK 3.4
ABOJIIOIUHU npotepo3oiickast 3pel. [laneo3oiickas spa u €€ MEPHOIbI: KEMOPHICKUH,
OPraHU4YeCKOro OPJIOBUKCKUH, CUITypUNCKHN, TE€BOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHA.
MHpa Ha 3eMJie, Me3so30lickas 3pa 1 €€ MepHuoJIibl: TPUACOBBIN, FOPCKUIA, MEITOBOM.
pa3BUTHE KU3HU KaiiHo30iickas spa u €€ nepuo/pl: ajaeoreHOBbIN, HEOT€HOBBIH, AaHTPOIIOTEHOBBI.
10 3paM U XapakTepruCcTUKa KIIMMaTa U Fe€0J0THYEeCKUX IpoueccoB. OCHOBHBIE ATAIIBI 3BOIIOLUN
nepuoaam pPacTUTENFHOTO M KUBOTHOTO MHpa. ApoMop(}o3bl Y pacTeHUH U >KUBOTHBIX.

[losiBieHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.
Tema 9. 3 Copnepxanue yaeOHOTO MaTepHaa; 1/0 OK 1-9,
CoBpemeHHas Cucrema OpraHm4eckoro Mupa Kak OTpaKeHUe sBOMIIOIIMHA. OCHOBHBIE [IK 3.4
cuctema CUCTEMaTUYECKHUE TPYIIIIbI OPraHU3MOB.
OpPraHUYECKOT0
Mupa
Tema 9. 4 Coneprxanne ydeOHOT0 MaTepuana: 1/0 OK 1-9,
OBomonus OBoIoIMs 4enoBeKka. AHTPONOJIOrMs Kak Hayka. Pa3BuTue npeiacTtaBieHUd O [IK 3.4
YeJI0BEeKa IIPOUCXOXKICHUHN YesIoBeKa. MeToapsl n3ydeHus anTponorenesa. CxoacTBa v pa3iandus
(aHTpOMOreHe3) 4eJI0BEKA U )KMBOTHBIX. CUCTEMATUYECKOE TTOJIOKECHHUE YEIIOBEKA.
Tema 9.5 Copepxanue yaeOHOTO MaTepHana; 1/0 OK 1-9,
JBwxymue cubl | JBrxkyime cuiisl (pakTopsl) aHTponorenesa. HacineacrseHHas H3MEHUMBOCTD U I[IK 3.4
(paxropsr) €CTeCTBEHHBIN 0TOOp. OOIIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TpyZa,
aHTpOIIOreHe3a MBIIIJIEHUE, PEYb.
Tema 9. 6 Coneprkanue yueOHOro MaTepuaa: 1/0 OK 1-9,
OcHoBHbIE cTaguu | OCHOBHBIE CTAUX U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKH, UeTOBEK yMEIbIi, [IK34
3BOJIOLUU UYenosek npAMOXOAdIINN, UYenoBeK HeaHAEPTAIbCKUM, YenoBeK pa3syMHBIN
YeJI0BEeKa COBpeMeHHOro tuna. Haxogkm HMCKOIaeMBIX OCTaHKOB, BpPEMs CYLIECTBOBAaHMS,

o0yacTh pacnpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HH, OPYAHSL.
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Tema 9.7 Coneprxanue yyeOHOro MaTepuana: 2/0 OK 1-9,
Yenoeueckue YenoBeyeckue packl. OCHOBHbIE OOJBIIME PAChl: €BpONEOHIHAs (eBpas3uiickas), K 3.4
pacel 1 HETrpo- aBCTpaJIonHas (3KBaTOpPHAJIbHAS ), MOHTOJIOMIHAS (a3UaTCKO-aMepUKaHCKas).
HOpPUPOAHBIE UYepTbl MpHUCIIOCOOIEHHOCTH TMPEACTaBUTENICH 4YEIOBEYECKUX pac K YCIOBHUSIM
ajanTanuu cymectBoBaHus. EauHCTBO yenoBeueckux pac. Kpuruka conuaibHOTO JapBUHU3MA U
yeJioBeKa pacusma.
Pa3nes 10 Opranusmsl 4 OKpYyKaloLias cpeaa 6/0
Tema 10.1 Coneprxanue yueOHOro MaTepuana: 1/0 OK 1-9,
OKoJorus Kak OKoJjorus Kak Hayka. 3aJaud U pasleibl 3KOJOTMU. MeTolbl SKOJIOIMUECKUX [IK 3.4
HayKa UCCIJIEJOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.
Tema 10.2 Conepxanue yueOHOro MaTepuana: 1/0 OK 1-9,
Cpenpl ooutanus | Cpensl OOMTaHMS OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IOYBEHHaf, [IK 3.4
U 3KOJIOTHUYECKHE | BHYTPUOpPraHU3MEHHas.
(bakTopbl Oxonoruueckue Gaxtopsl. Knaccudukanus sxonorndeckux (GpakTropoB: abHOTUYECKUE,

OMOTHYECKHE U aHTPONOreHHbIE. JelicTBHE 3KOJ0rnyecknx (hakTopoB Ha OPraHU3MBbI
Tema 10.3 Coneprkanne yaeOHOr0 MaTepuaa; 1/0 OK 1-9,
AOGuoTHueckue AbGuoTtndeckue (hakTOPhI: CBET, TEMIIEPATYPa, BIAKHOCTh. DOTONEPHOIN3M. [IK 3.4
(baxTopsl [TpucnocoOieHnst OpraHu3MoB K JeHCTBUIO abnoTHYeCKHX (hakTopoB. buosornueckue

PHUTMBIL.
Tema 10.4 Conepxanue yueOHOro MaTepuana: 1/0 OK 1-9,
buornueckue buotnueckue ¢akropbl. Bunbl 6MOTHYECKUX B3aMMOJCHCTBHIA: KOHKYPEHLIUS, [IK 3.4
(bakTopbl XHUIIHUYECTBO, cuMOM03 u ero ¢opmsl. Ilapasutusm, koomepamus, MyTyaiusM,

KOMMEHCAIN3M ( KBAapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M, HEHUTPAIU3M.

3HaueHne OMOTUYECKUX B3aUMOJCHCTBHI [UIsl CyIIECTBOBaHHS OPraHU3MOB B

MIPUPOJIHBIX COOOIIECTBAX.
Tema 10.5 Coneprxanue y4eOHOTO MaTepuaa: 2/0 OK 1-9,
DKOJIOTUYECKHE DKOJIOTUYECKHE XapaKTEPUCTUKH NONYJSIMU. OCHOBHBIE MMOKA3ATEIH HOMYJISIUU: I1K 3.4
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XapaKTePUCTHKH YHCIICHHOCTD, TNIOTHOCTh, PO’KAAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpalus. JuHaMuka)
BUJIA U YHUCJICHHOCTU TOMYJISIIAN | e€ PeryJIsius
TOITY JISIITHH
Pa3nea 11 Coo0mecTBa B 9KOJOTHYeCKHE CHCTEMbI 8/0
Tema 11.1 Coneprxanue yueOHOro MaTepuana: 1/0 OK 1-9,
CoobmiectBa Coo0miecTBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIICHO3a: BHUIOBas, K 3.4
OpraHu3MOB IPOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Buasi-nomuaanTsl. CBs3u B OMOIIEHO3E.
Tema 11.2 Coneprxanne yuyeOHOTO MaTepuaa: 1/0 OK 1-9,
DKOCUCTEMBI U DKoJIOTHYECKHE CHCTEMBI (3KocrcTeMbl). [ToHsTHE 00 SKOCHCTEME U OHOTEOIICHO3E. IK 3.4
3aKOHOMEpHOCTH | DyHKIMOHATBFHBIE KOMIOHEHTHI AKOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTHI,
ux PEIyLEHTHI.
CYIIIECTBOBAHHMS KpyroBopoT BemiecTB U MOTOK PHEPTUU B dKOcHcTeMe. Tpodudeckue (MUIIEBhIC)

ypoBHH dKocHucTeMbl. [TumieBbie 1ienu u cetu. OCHOBHBIE MOKA3aTENIN SKOCUCTEMBI:

Oonomacca, MPOAYKIHUSA. DKOJIOTWYECKHE MHPAMUIBL: TPOIYKIHH, YUCICHHOCTH,

ouomaccel. CBOMCTBA DKOCUCTEM: YCTOMYUBOCTh, CAMOPETYJISIUS, Pa3BUTHE.

Cykueccus.
Tema 11.3 Coneprxanue yueOHOTO MaTepuaa: 1/0 OK 1-9,
[Tpuponnsie [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI PEK U 03EP. IKOCHUCTEMA XBOMHOTO WIIH IIK 3.4
IKOCHUCTEMBI IIMPOKOJIUCTBEHHOTO JIeca.
Tema 11.4 Coneprxanne yuyeOHOTO MaTepuaa: 1/0 OK 1-9,
AHTpOTIOTEHHBIE | AHTPOIIOTEHHBIE YKOCHCTEMBI. ATPO3KOCUCTEMBI. Y pOosKkocTcTeMbl. bronornyeckoe IK 3.4
HKOCHUCTEMBI 1 XO3SHCTBEHHOE 3HAYCHUE arpOdKOCUCTEM U ypOoskocucTeM. bropasHooOpasue xak

¢dakrop ycroitunBocTu 3xocucteM. CoxpaHeHHe OMOJIOrM4YecKOro pa3Hooopasus Ha

3emie.
Tema 11.5 Coneprxkanue yueOHOro MaTepuana: 1/0 OK 1-9,
buocdepa — Yuenue B. . Bepraackoro o 6mochepe.  ['panuisl, coctaB u CTpykTypa 6uochepsl, K 3.4
riio0abHas JKuBoe BelecTBo U ero GyHKIHH. Ocobennoctu 6uocdepsl Kak III00aTbHOMN
HKOCUCTEMA 3eMJIH | sKocucTeMbl. JlnHaMIYecKkoe paBHOBECHE M 0OpaTHas CBsI3b B buocdepe.
Tema 11.6 Copep:kaHue yueOHOro Marepuaa: 1/0 OK 1-9,
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3akoHOMepHOCTH | KpyroBopoThI BemecTB i OMOT€OXUMHUYECKHE IIUKITBI 3JIEMEHTOB (yIiiepoJia, a30Ta). K 3.4
CYIIECTBOBaHUS 3oHanbHOCTH 6uOCchepsl. OCHOBHBIE OMOMBI CYIITH.

ouocdepsl

Tema 11.7 Coneprxanue yueOHOTo MaTepuaa: 1/0 OK 1-9,
YenoseyecTBo B YenoseuecTtBo B Omochepe 3emmnn. AHTpONOTeHHbIE M3MEHEHHS B Ouocdepe. [IK 3.4
ornochepe 3emn ['106asIbHBIC YKOJIOTHYECKHE TPOOTIEMBI.

Tema 11.8 ConeprkaHue yueOHOro MaTepuana: 1/0 OK 1-9,
CocyuiectBoBanue | CocyuiecTBoBaHHE MPUPOABI U yeraoBeuecTBa. CoxpaHeHne 6Mopa3HO0Opasus Kak [IK 3.4
MIPUPOJIBI U OCHOBA ycTOMUMBOCTH Onocdepbl. OCHOBA pallMOHATBFHOTO YIPABICHUS IPUPOTHBIMU

YeII0BEYeCTBA pecypcamu v UX MCIIONIb30BaHue. JlOCTHKEHUS OMOJIOTUH B OXpaHa MPUPOJIBL.

Koncynprammu 0/0

CamocrosiTenpHasi paboTa 0/0

TemaTrnka HHAMBUAYAJIHLHOTO MIPOEKTA, KYPCOBOM PabOTHI (IIPOCKTA) (eciu npedycmMompeHbsl) 0/0

ITpomexyTouHas aTTectanus B hopme muddhepeHIIMPOBAHHOTO 3aueTa 2/0




3. YcaoBus peaanzanuu y4eO0HOM IUCHUILIHHBI.

3.1. CnennaJjibHble IOMeIIeHU JIsl peaJu3alii NPorpaMMbl y4eOHOM TUCIUTIINHBI.
OcBoenue mporpamMMmbl yueOHOH aucuuiuinHbl «buonorus» mnpeanonaraer Hajauyue B
npohecCHOHATLHON 00pa30BaTeILHON OpTaHHU3AINH, PEATU3YIOICH o0pa3oBaTeNbHYIO
OporpaMMy CpeiHero oo1ero oopa3zoBaHus B peaeaax OCBOSHUs OIIOII CIIO nHa O6a3ze
OCHOBHOTO 00mero o0Opa3oBaHUs, y4yeOHOro KaOWHETa, B KOTOPOM MMEETCSI BO3MOKHOCTb
oOecrieunTh CcBOOOHBIN JocTym B IHTEpHET BO Bpems y4eOHOro 3aHATHUS U B IIEpUOJ]
BHEYUEOHOMU JeSTENbHOCTH 00Yy4arOIIUXCsl.

[Tomemenne kabuHeTa ynoBieTBopsieT TpeboBaHUsIM  CaHHUTapHO-3IUAEMHOIOTHYECKUX
npasui 1 HopmaTtuBoB (CanlluH 2.4.2 Ne178-02) u ocHaieHo TUIIOBBIM 000pPYZOBaHUEM,
yKa3aHHBIM B HACTOALIMX TpeOOBAaHUAX, B TOM YHUCIE CIEUUATU3UPOBAHHON yueOHOU
MeOeNbl0 U CpeACTBaMM OOy4YeHHs, JOCTATOYHBIMU JUIsl BBIOJIHEHUS TPeOOBAaHUI K YPOBHIO
HNOJATrOTOBKM oOOywaromuxcs: J0cKa ayAauTopHass 3-x sieMmeHTHas, kommbiorep P/CT 586,
CHCTEMHBIH OJIOK, CTOJ OJHOTYMOOBBIH, CTON ydeHWueckuit TpNe6 kpomka [IBX mermomun —
161, ctyn M30 u/T, cTyn ydeHn4eckui - 32mr.

J171s1 BBINOJTHEHUS TPAKTUYECKUX 3a/1aHUi CTYJIeHTaM HE00X0IMMO UMETh MTPOCTON U IIBETHBIE
KapaHJally, JUHEHKY, JaCTUK, LIUPKYJIb, TPAHCIIOPTHP U KalbKysTop. [Iporpammuoe
oOecrieueHue

MS Win XP Professional SP2 32-bit Russian Legalization DVD license Ne43899319,
JTUIEH3UOHHBIHN 1orosop ot 07.05.2008 (OO0 "HIIO Unaykuus

Bbpsiackoe npeacrt."), "Microsoft Office Standard 2007" Microsoft Open License 43178755

(OO0 "HIIO Unaykmus'"), HOMep 3aka3za TOproBoro nocpeanuka : ML766281-3

3.2. UnopmanmonHoe odecredeHne peaan3anun NPporpaMmMbl y4eOHOM JUCIHMILUIUHBI.
Bepxomennena, O. I1. buonorus : yuebnoe noco6ue ans CIIO / 1O. I1. Bepxomenuesa. —
Caparos : [IpopoOpazoBanue, 2020. — 146 c. — ISBN 978-5-4488-0651-3. — Texkcr :
AJIEKTPOHHBIH // DNEKTPOHHBIN pecypc 1uppoBoii odpazosarensHoi cpeabl CI1O
PROFo6pazoBanue : [caiit]. — URL: https://profspo.ru/books/91854

Kypb6arosa, H. C. O6mas ouomnorus : yuebnoe nocooue ans CIIO / H. C. Kyp6arosa, E. A.
Koznosa. — Caparos : Hayunas kuaura, 2019. — 159 ¢. — ISBN 978-5-9758-1895-9. — Tekcr
3JIEKTPOHHBIH // DNeKTpoHHBIHN pecypce LudpoBoii oopazoBatensHol cpeasl CITO

PROFo6pazoBanmue : [caiit]. — URL: https://profspo.ru/books/87078

JlonoJIHUTeIbHbIE UCTOYHUKH:

KoncrantunoB B.M. u ap. buonorus mis mpodeccuii u crnenuaibHOCTEH TEXHUYECKOTO U
€CTECTBCHHO-HAYYHOrO0  mpoduuieli:  y4eOHHMK Uil  CTYACHTOB  MPO(eCcCHOHATBHBIX
o0pa3oBaTeNbHBIX OpraHU3alii, ocBauBarouxX npodeccuun u crnernuansHocty CI1O0. —M., 2019
HNHTepHeT-pecypcesl

http://www.iprbookshop.ru/ - DnekTponHo-6ubanoreunas cucrema [PRbooks_
http://www.consultant.ru/ - CnpaBouHo-nipaBoBast cuctreMa Koncynprantllinroc_
http://www.elibrary.ru/ - HartmoHanbHast 35IeKTpoHHas1 OMOJIMOTEKA

http://www.edu.ru/ - ®enepanbublii IHTEepHET-IOpTaN «Poccuiickoe oOpazoBaHue

3.3. Ocob0eHHOCTH OpraHu3anuu 00pa3oBaTEeJIbHOr0 Mpouecca AJsi UHBAJIUIOB U JHI €
OrPaHHUYECHHBIMM BO3MOKHOCTSIMH 3/10POBbSi OCBAHBAKIIMX MPOrpaMMy y4eOHOH
AUCHMILIMHBI.

W3y4yeHne TUCUUIUIMHBI MHBAIWIAMU U JIMIIAMUA C OFPaHUYEHHBIMU BO3MO>KHOCTSIMH 3/I0POBBS
OpraHM3yeTCss C YYEeTOM OCOOEHHOCTEH NCHUXO(PU3NYECKOTO pPAa3BUTHUS, HHIAWBUIYaATbHBIX
BO3MOXHOCTEH U COCTOSTHHS 3/10POBbS TAKUX 00YYAIOIIHXCSL.

[Tpu npoBeneHnu yueOHbIX 3aHIATUN oOecrieurBaeTcs COOII0/IEHUE CEAYOIUX TpeOOBaHUI:
-y4eOHbIe 3aHATHUS IMPOBOMATCS S MHBAJIMIOB M JIUI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBbsl B OJIHOM ayJUTOPUM COBMECTHO C OOYYaroIMMHCS, HE MMEIOIUMH OrpaHUYEHHBIX
BO3MOXHOCTEH 3/I0POBbsI, €CIIU 3TO HE CO3/aeT TPYIHOCTEH I 00yUalOMXCsl B X0/I€ YUeOHbIX



https://profspo.ru/books/91854
http://www.edu.ru/
http://www.elibrary.ru/
http://www.consultant.ru/
http://www.iprbookshop.ru/
https://profspo.ru/books/87078
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3aHATHI;
-IPUCYTCTBUE AacCHUCTeHTa u3 uyuciaa pabotHukoB bBI'TY wiM npuBiIeUEHHBIX —JIHIIL,
OKa3bIBAIOUIET0 OO0y4aroUMMCsl HEOOXOJUMYI0 TEXHHUYECKYI0 IOMOLIb C Y4YeTOM HX
UH/IMBUAYAIBHBIX OCOOCHHOCTEH (3aHATH pabouyee MECTO, NepeABUraThbCs, NMPOUYUTATh U
opopMUTH 331aHKE, O0IIATHCA C EAATOTUYECKUM paOOTHUKOM U T. U.);
-oOydaroniecss € y4eToM UX HMHIUBUAYaJIbHBIX OCOOCHHOCTEH MOTYT  IOJB30BaTHCS
HEOOXOIMMBIMU IM TEXHUYECKUMHU CPE/ICTBAMH,
-MaTepHalbHO-TEXHUYECKHE yCIIOBHUS JIOJKHBI obecrieunBaTh BO3MOXHOCTb
OECIPEeIsATCTBEHHOTO JIOCTYTa O0YYAIOIINXCS B Ay TMTOPHUH, TyaJIeTHBIC U APyTUe TIOMEIICHHS, a
TakKe UX NpeObIBaHMS B YKa3aHHBIX MOMENIEHUSX (HaJIW4YMe TMaHIyCOB, TMOPYYHEH,
pacIMpeHHBIX JBEPHBIX IMPOEMOB, JU(PTOB, MPHU OTCYTCTBHU JHU(PTOB ayIUTOPHS JIOJDKHA
pacrosiaraTbCsi Ha IEPBOM 3TaXKe; HAJTMUUE CIICLUATIBHBIX KpEcel U JPYTruX NpUCIocoOIeHU).
JIOTIOTHUTENBHO TPY MPOBEACHUH yUEOHBIX 3aHATHIA 00ecreunBaeTcsi COONIIOICHUE CIIe Ty OIIUX
TpeOOBaHUIl B 3aBUCUMOCTH OT KaTeropuil O0O0y4aroUIMXcs C OrPaHUYEHHBIMU BO3MOXKHOCTSMU
3II0POBBS:
a) JUIS CIICTIBIX: 3aJIaHHs U UHBIE MAaTEPUAIbI TSl U3YYEHUS TUCIUILTHHBI 0()OPMIIIIOTCS
penbedHo-ToueuHbIM mpudTOM bpaiins uim B BUIe 3IeKTPOHHOTO TOKYMEHTA, JOCTYITHOTO C
MIOMOIIBI0 KOMITBIOTEPA CO CHEIUATH3UPOBAHHBIM MTPOTPAMMHBIM 00€CTICUeHHEM IS CIIETIBIX,
WJIM 3a4UTHIBAIOTCS ACCHCTEHTOM; MMMChbMEHHBIE 3a/JaHUS BBIMOIHIIOTCS Ha OyMare penbedHo-
TOYEUHBIM MIPUPTOM Bpailisg nim Ha KOMIBIOTEPE CO CTIEIUATU3NPOBAHHBIM MPOTPAMMHBIM
o0OecriedueHreM JJis CIIETbIX, WJIM HAJWKTOBBIBAIOTCS ACCUCTEHTY; OOydaroumuMmcs ams
BBITIOJIHEHUS 3aJlaHUsT TPH  HEOOXOJUMOCTH TPENOCTABISETCS KOMIUIEKT IHCHhMEHHBIX
MpUHAJJIeKHOCTEN U Oymara Juis muckMa penbedHo-TouedHbIM mpudToM bpaiiis, koMiboTep
CO CHENHATM3UPOBAHHBIM IPOTPAMMHBIM 00ECTICYCHUEM IS CIICTIBIX;
0) 1 cnaboBUAAIINX: 0OECTIeunBaeTCsl MHANBHIyallbHOE pABHOMEPHOE OCBEIICHHE HE MEHEe
300 nrokc; mpu He0OXOAUMOCTH 00YUAIOIIUMCS MPEOCTABIISIETCS] YBEIIMUMBAIOIIEE YCTPOMCTRBO;
3aJJaHus 7151 BBIMIOJTHEHUS U UHBbIE MaTepuaibl OPOPMIISIOTCS YBEIHMUEHHBIM MIPpU(TOM;
B) JIUISl TITyXUX U CIA0O0CIBIMIANINX: 00eCTIeYnBACTCS HATHMUNE 3BYKOYCHITUBAIOIICH ammapaTypsl
KOJUIEKTUBHOTO  TIOJIb30BAHMsI, TMPU HEOOXOJUMOCTH OOyYalOIIMMCS  MPEJOCTaBISETCS
3BYKOYCHJIMBAIOIIAs armapaTypa WHANBUIYATBHOTO MOJIb30BAHMS;
T) JUTSI JTUI] C TSOKEJIBIMU HAPYIICHUSIMU PEUH, TIIYXHX, CIa00CBIIIAIINX BCE KOHTPOIHHO-
OLIEHOYHBIE MEPOIIPHUATHS TI0 JKEITAHUI0 00YUarOINXCS MOTYT POBOJUTHCS B TUCbMEHHOMN
hopwme;
1) AJs JUI] ¢ HapyLICHUSMH ONOPHO-JIBUTATENBHOTO amnmapara (TsSKeNbIMA HapyUICHUSIMHU
JIBUTATEIbHBIX (PYHKIMI BEPXHUX KOHEYHOCTEH MM OTCYTCTBHEM BEPXHUX KOHEUHOCTEH):
NUCbMEHHBIC 33/I1aHUS BBITOJIHSIIOTCS HA KOMITBIOTEPE CO CIENUAIN3UPOBAHHBIM POTPAMMHBIM
ofOecriedyeHHeM WM HAJAUKTOBBIBAIOTCA ACCHCTEHTY; 110 JKEJIaHHI0 OOYyYarommxcsi BCe
KOHTPOJIBHO-OIIEHOYHBIE MEPOTIPUSTHSI MOTYT IIPOBOJIUTHCS B YCTHOU (opMme.
4. KonTpoab u onieHKka pe3yJbTAaTOB 0CBOEHHUS YUeOHOI JUCHMIIUHBI.

KoHTpomb 1 o1ieHKa pe3ynbTaTOB OCBOSHHS YU€OHOM TUCIMIUTMHBI OCYIIIECTBIISIETCS B
npouecce npoBeaeHna NpakKTn4eCKnx 3aHATUN U na60paToprlx pa60T, TECTUPOBAHUA, a TaKXKe BbINOJIHEHUA
0o6y4yaloWUMnNCA MHAMBUOYabHbBIX 334aHUI, NPOEKTOB, UCC/IeA0BaHMINA.

Pe3yabTaTbl 00y4yeHust Kpurepun ouenku MeToabI OLIEHKH
(OcHoBHbBIE BUBI 1€SITEJIbHOCTH

00yuyarImmxcsi)
Temal. buonorns kak Hayka YCTHBIH OTBET: OpoHTAIBLHBIN
PackpeiBaTh conepxanue TepMUHOB U | OTMeTKA «OTJIMYHO»: VHJVBHlyaJIbHBIN

MOHSTHH: Hay4YHOC MHPOBO33PCHUC, OTBET MOJHBIN U HpaBHJ’IBHBIfI or1poc,
HaydYHasA KapTuUHa MuUpa, HaytIHI)IfI Ha OCHOBaHHH N3YUCHHBIX] TCCTUPOBAHUC,
MCTO/[, TUIoTe3a, TCOpHUd, MCTObL TCOprI, MaTcepHrall U3JIOKCH B COCTaBJICHUC
HCCIICAOBAaHMA. onpeneneHHoﬁ JIOTHYECKOH HpCSGHTaHHﬁ,
XapaKTepI/IBOBaTb OMOJIOTHIO KaK IIOCJICI0BATCIIbHOCTH, BBIITOJIHCHHUEC
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HayKy, €€ MECTO U POJIb Cpeau APYTUx
C€CTCCTBCHHEBIX HAYK.

Hepe‘II/ICHHTB pa3aciibl OMOJI0OTHY B
COOTBCTCTBUH C o0BbeKTaMu
HU3YUCHUA.

HaszbiBate BaxkHelimve oTpaciy
OMOJIOTMYECKUX 3HAHWHM W 3a7aud,

crostimue nepes ouonorueit XXI B.
PackpriBaTh conepikaHne TEPMUHOB U
MOHATUM: HAY4YHBI METO/, METObI
HCCJICIOBAHMS.

XapakTepru3oBaTh OCHOBHBIE METObI

MO3HAHUS KHUBOU MIPUPOIBL:
HaOJII0/IeHHE, 9KCIIEPUMEHT,
OTHCaHHE, U3MepeHue,
K1accuuKkanys, MOJIeTMPOBaHUE,

CTaTUCTUYECKass 00pabOTKa TaHHBIX
Tema 2. JKuBble CHCTEMBI H HX
opraHu3auus

PackpsiBaTh copepikaHHEe TEPMHMHOB
Y MOHATHUH: CHCTEMa, OMOJIOTHYECK]
CHUcCTeEMa, 3JIEMECHThI CUCTEMBI, HCITOHUM

CTpyKTypa OHOCHCTEMBI,  CBOMNCTBA

KHUBBIX CHCTEM, oOMeH BCIICCTB,

pa3MHOXEHUE, pocT,  pa3BUTHE,
HACJIEe/ICTBEHHOCTb, M3MEHYHMBOCTb,
pa3ipaXkuMOCTh, 3IHEPro3aBUCHUMOCTD,
YPOBHH OpraHu3aluu KHU3HU
(buocucrem).

XapakTepu3oBaTh TIPHUHIIATIG]
OpraHHu3aIiu ouocucrem;
OTKPBITOCTb, BBICOKas]
YIOPSAJIOYEHHOCTh,  CaMOpPEryJsius,
HUepapXUYHOCTb.

[TepeuuncnsaTs YHUBEPCAIbHBIC
CBOICTBA JKUBOTO: €IMHCTBO
XUMHYECKOTO COCTaBa,
pa3apaxxuMocCTh, JIBU)KEHUE,
rOMeocTa3, pocT U pa3BUTHE,
HACJIeJICTBEHHOCTH, W3MEHYUBOCTb |
BOMIONMS  (TIPHCTIOCOOJICHHE K
M3MEHSIOIUMCS YCIOBHSIM).
[TpuBOIUTH MpUMEpPsl  OMOCUCTEM
pa3HOrO0 YpOBHS ~ OpraHu3alud ¥
CpaBHUBATh  NPOSBICHUS CBOMCTB

JUTEPATyPHBIM SI3bIKOM, OTBET
CaMOCTOSATEIbHBIN.

OTMeTKa «XOpPOoLIOo»:

OTBET IOJHBIN U ITPABUIIbHBIN
Ha OCHOBaHUH M3YUYEHHBIX
TEOPUI, MaTepua U3JI0KEH B
ONPENCIICHHOMN JIOTUYECKOM
MIOCJIEI0BATEIbHOCTH,
3TOM JONYIIECHBI IBE — TPU
HECYIIECTBEHHBIE OLIMOKH,
HCTIPABJICHHBIE o

npu

TpeOOBaHUIO MPETOAABATEIIS.
OT1meTka
«YAOBJIETBOPUTEILHO»:
OTBET IOJIHBIN, HO TPU 3TOM
JIOTyIIIeHa CyILIECTBEHHAs
OIIMOKA WJIK OTBET HEMOJHBIH,
HECBSI3HBI.

OT1meTka
«HEY0BJETBOPUTEIHHO:

is TIPH  OTBETE OOHAPYKEHO
laHue 00ydJaIerocs

OCHOBHOT'O COZIepIKaAHHUS
y4eOHOrO  MaTepuana  WIN
AONYIICHBI CYHICCTBCHHBIC
OLINOKH, KOTOpbIC
oOydJaromuicss HE  MOXET
UCTIPAaBUTh  TPH HABOJSIIUX

BOIIPOCax MpenojaBaTels.
Ouenka KOHTPOJIbHBIX
TeCTOBBIX padoT

OTMeTKa KOTJIHYHO»:
90%-100%
OTBETOB OT 3aJaHUIA.
OTMeTKa «XOPOIIOo»:
70%-89%
OTBETOB OT 3aJaHHH.
OTtMmeTka

IMPpaBUJIIbHBIX

IMPpaBUJIbHBIX

«yd0BJIETBOPUTEIBHO»:
50%-69% IIPAaBUJIbHBIX
OTBETOB OT 3a/IaHUM.

Ormerka
«HEY/I0BJIETBOPHUTEILHOY:
meHee 50% IPAaBUJIBHBIX

OTBETOB OT 3aJaHMUiA.

JKMBOI'0 Ha pa3HbIX YPOBHIAX.

OIIeHKa NIUCbMCHHBIX

WHAUBUIYAIbHBIX
3aJIaHNH,

BBITOJIHEHHE
MPAaKTUYECKHUX padoT,
pabota c ariacoM U
KOHTYPHOU KapToH,
nudepeHInpoBaHHBII
3ayer.
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XapakTepu30BaTh OCHOBHBIE
TPOIIECCHI, NPOTEKAFOIIHE B
omocucreMax: OOMEH BEIIECTB U
npeBpalicHue SHEPIHUH,
CaMOBOCIIPOU3BE/ICHHE,
caMOperyJisnus, pa3BUTHE.
CoOmonate  mpaBwiIa  OEpPEKHOTO

OTHOIIEHUS K )KUBOU MPUPO/IE.

Tema 3. XuMH4eckuii COCTaB M
CTPOEeHHUE KJIEeTKH.

PackpsiBaTh cosiepkaHle TEPMUHOB U
MMOHSATHH: 3JIEMEHTHI-OMOrCHBI,
MaKpOSJ'IeMeHTBI, MI/IKpOSJ'IeMeHTI)I;
MOJIEKYJIa

BOJIOPO/THBIE

MHUHEpaJIbHbIE BEIECTBA,
BOJBI KaKk  JIUTIOJNb,
CBSI3; ruapoduIbHbIC "
rusipooOHbIC BEIIECTBA.
Jloka3pIBaTh €IMHCTBO  AJIIEMEHTHOTO
COCTaBa KaK OJHO U3 CBOWCTB
KHUBOTO.

Pacripenenste XUMHUUECKHE IIEMEHTHI

o rpymnmnamM B 3aBUCUMOCTHU OT

KOJIMYECTBECHHOI'O
MMPpEACTAaBUTCIILCTBA B OpraHus3Me;
XapaKTCPU30BaTh POJib OTACIBHBIX

JJIEMEHTOB.
BBISBIATE CBSI3b MEXKIY COCTABOM,
CTPOCHHEM MOJEKYJIbl ~XHUMHUYECKOTO
COCIMHEHUS U ero (QYHKIHUSIMHU B
kieTke. PackpbiBaTh coJiep>KaHue
TEPMHHOB M TIOHATUN: OeJKH,
MOJIUMEDHI, MOHOMEDHI,
AMUHOKHCIIOTBI, TENTUIHAS CBS3b,
MOJIUTICTITH]I, JIeHATypaIusl.
XapakTepHu30BaTh OCIKH KaK KJIacc
OpPraHUYECKUX COEIMHECHU;
KIACCU(PUIIMPOBATH UX MO CTPOCHUIO
(rmoOynsipHbBIC budpULIIpHBIC
Oenkn), MIEPEUUCIISATH u

XapaKTCPU30BaTh

u

GYHKIIMH OENKOB.
PackpriBaTh copep:kaHue TEPMUHOB U
HNOHATUN: (EPMEHThI, AKTUBHBIN
HEHTP, CyOCTpaTHAs CICIU(PUIHOCTD,
KO(EepMEHTbI, OEJIKM-aKTUBATOPhI U
OETKU-UHTHOUTOPBI.

oT

VYka3piBaTh OTIMYMA (HEPMEHTOB

KOHTPOJIbHBIX PadoT

OTMeTKa KOTJIUIHOY:

OTBET IOJIHBIM U NPaBWIbHBIN,
BO3MO>KHA HECYIIECTBEHHAs]
OIIIMOKA.

OTmeTKa «xXopoIIO»:

OTBET HETTOJTHBIN HJIH
JIOTTYIIIEHO Oonee JNBYX
HECYIIECTBEHHBIX OITHOOK.

OTMeTKa

HE

«Y/IOBJIETBOPUTEIHHO»:
paboTa BBINIOJIHEHA HE MEHEE
4YeM Ha IOJIOBHHY, JIOIyIIEeHA
OJIHA CYIIECTBEHHAs OIIMOKa U

IIpU OTOM JIBE TpHU
HECYIIECCTBEHHBIC OIIUOKH.
OTtMmeTKa
«HEY/IOBJIETBOPUTEIbHO»:

paboTa  BBINOJHEHA MEHBIIIQ

YyeM  Ha MOJIOBUHY  WJIH
COJICPIKUT HECKOJIbKO)
CYIIIECTBEHHBIX OIIHUOOK.
OneHka  yMeHHWil peliarth
3aga4u

OTMeTKA «OTJIMYHO:
B JIOTHYECKOM PACCYKJICHUU U
peleHn: OmuoOOoK HeT, 3a1a4a
peleHa paroHaIbHBIM
crocobom.
OTMeTKa «XOpPOILIO»:
B JIOTHYECKOM PACCYKIECHUU U
pElIeHNH HeT CYIIECTBEHHBIX
oImMOO0K, HO 3aj[a4a perieHa He
paIoHaIbHBIM CIOCOOOM WITH
JIOMyIIeHO He  Ooyiee ABYX
HECYIIECTBEHHBIX OIITHOOK.
OT1meTka
«YAOBJIETBOPUTEIbHO»:

B JIOTHYECKOM  PACCyXJIEHUU
HET CYIIECTBEHHBIX OILINOOK,
HO JIONYIIEHAa CYIICCTBCHHAS]
omuoKa B MaTeMaTHYCCKHUX
pacuerax.
Ormerka
«HEYT0BJETBOPUTEIHHOM:

NMCIOTCA

CYILIECTBEHHbIQ
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HEOPraHUYECKUX KaTaJIn3aTOpPOB.
OOBACHATH PO (DEPMEHTOB B
(YHKLIIMOHUPOBAHUH KUBBIX CUCTEM,
B IIPOMBIIIJIEHHOCTH, B MEUIIMHE, B
IIOBCEHEBHOM KU3HU YeJIOBEKa
PackpeiBaTh copepxaHue TEPMUHOB U
MOHSATUMN: YTJIE€BOJIbI, MOHOCAXaPUbI,

JUcaxapu/ibl, MOJIMCaXapuabl,
IIII0Ko3a, pubo3a, Ae30Kcupubo3a,
caxaposa, JIaKTO3a, MalbT03a,
HeJToa03a  (Kieryarka), Kpaxmall,
[JIMKOTEH; JIUOUABIL, TPUTJIMIIEPUIBI
(xkupbl, Macna),  (ochomunugb,
CTEpOU/IBI.

XapakTepru30BaTh YIJI€BOAbI, JTUTTH]IbI

KaK KJ1acc OpraHUYEeCcKUX
COECIUHEHUHN.
KnaccudumnupoBats  yrmeBoabl U

JMINUABl TI0 CTPOSHHIO; TEePEUUCIATh
(YHKIMH YTIICBOJOB H JUITUIOB.
CxemaTruecku n300pakatb CTPOCHHE
MOJIEKYJl ~ YIJIeBOAOB,  JIMIHJIOB.
PackpeiBaTh copepkaHue TEPMHHOB H
TOHSATHI: JI€30KCUPUOOHYKIICHHOBAS
kucinora (JHK), pubonyknennoas

KHCJIOTa (PHK), HYKJICOTHUI,
HOJIMHYKJICOTH/THAS erb
(MOMUHYKJICOTHT),

KOMIUIEMEHTapHOCTh, pyHkuuu JJHK
(xpanenue 51 nepegavya
HaCJIEACTBEHHON uHbOpMaInn);
Buabl PHK (nHpOpManmonHas,

TpaHCIIOPTHAA,
agenozuntpudocpar (ATD),

pubocoManbHas);

MaKpO3PruyecKast CBs3b.
XapakTepu3upoBaTh HYKJIEHHOBBIE
KHUCJIOTBI KakK XUMHUYECKHE
COEIMHEHUS U HOCUTEIN
HaCJIEICTBEHHON MH(pOpMaLUu.
OTmeuaTb 0COOEHHOCTH CTPOCHHUS
MOJIEKYJI HyKJIEMHOBBIX KHCIIOT
(AHK, PHK ) u AT®. Cxemaruuecku
n300paxkaTh CTPOCHUE HYKICOTHIOB,
MOJIEKYJT HYKJIEMHOBBIX KUCTOT, AT®D
PackpriBath copep:kaHue TEPMUHOB U

MOHSATHUMN: KJIETKa, [IUTOJIOTHS,

OIIMOKHU B JIOTHYCCKOM
PaCCYXICHUH U PEIICHUH.
Onenka BBLINIOJIHEHUS
NMPaKTHYECKUX
(1adopaTopHbIX) padoT Mo
omoJsioruu
OTMeTKa "oTaamuno"
CTABHUTCSH, €CJIHN
o0yuawumiics:

- MPABUIIBHO OTPEIEIHIT
LI€JIb OITBITA;

- BBITIOJIHUJI paboTy B
ITOJIHOM 00BEME C
COOIIOIEHUEM HEOOXOIMMON
IIOCJICIOBATEIIBHOCTH
MIPOBECHUS OTIBITOB U
U3MEPEHU;

- CaMOCTOATENLHO U
paIoHaIbHO BEIOpaT U
MIOATOTOBHII IS OIBITA
HE0O0X0oaMMOe 000pyI0BaHHUE,
BCE OIIBITHI ITPOBET B YCIOBHSIX
U peKuMax, 00eCcreunBarOIINX
MOJTyYEHUE PE3yJIbTaTOB U
BBIBOJOB C HAMOOIbIIIEH

TOYHOCTBIO;

- Hay4HO
JIOTUYHO OMHMCAN HaOIIOJCHUS
1 c(hopMyIHPOBA BBIBOJBI U3

I'paMOTHO,

OTIBITA.

- BrpencraBneHHOM
oT4eTe HpaBUIEHO "
aKKypaTHO  BBIIIOJHUJ  BCE
3amucy, TaOJIHIIbI, PUCYHKH,
YEPTEXKH, rpadukw,
BBIUMCIICHUS u cienan
BBIBO/IBI;

- [IPaBUJILHO BBIITOIHUII
aHaJIU3 [TOTPELIHOCTEN;

- MPOSIBIISIET
OpraHU3alMOHHO-

TPYZAOBBIE YMEHUS |

- JKCIIEPUMEHT
OCYIIECTBIISET T10 IUIAHY C
Y4ETOMTEXHUKHU
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PacKpbIBaTh COJEP/KAHUE TOTIOKEHHUM
KJIETOYHOW TEOPHH.

[Iepeunciste
OCHOBHBIE€ METO/Ibl U3YUYEHUS KIIETKU

u XapaKTepU30BaTh

(mpuroToBieHNE CpE30B,
OKpaIllvBaHUE, MHUKPOCKOIHMPOBAHUE,
HeHTpU(YTrupOBaHuE,

KyJIbTBUPOBaHUE KIETOK M TKaHEH.
PackpbiBaTh copepxaHie TEPMUHOB U
MOHATUMN: KJIETKHU (dyKapHOoTHYecKas,

NPOKAPUOTHUECKAs), IIa3MaTudecKast
MeMOpaHa (mmazmanemma),
TJIMKOKAJIUKC, TPAHCIIOPT BCUICCTB

(MaccuBHBIM, aKTUBHBIN), SHIOLUTO3
(paronnTo3, MUHOITUTO3), IK30IUTO3,
KJIETOYHAs! CTEHKA, HyKJICOHI.
CpaBHMBaTh MEX]Ty
9yKapUOTHUYECKHE

co0oif
u
MPOKAPUOTUYECKUE KIETKH; OTMEYATh
CXOACTBO W pa3jN4us B CTPOCHHUH
KJIETOK OakTepuid,

pacteHui u

KUBOTHBIX,
rpuboB PackpbiBaTh
COJICp)KaHNEe TCPMUHOB M ITOHATHI:
UTOILIa3Ma, OPraHOUIbI,
sHporuiazmMaTudeckas cetb (OI1C),
amnmapar lonpmxwy, JTU30COMBI,

BAaKyOJIb, MHUTOXOHIPUH, II1aCcTUAbI

(xoporacThl, XPOMOTILIIACTHI,
JICHKOTIACTHI), pHUOOCOMBEI,
MHUKPOTPYOOUKH,  KJIETOYHBIH IICHTP
(eHTpocoma), pPEeCHUYKH, KTYTUKH,
PO, siepHast
000110U9Ka, KapuoIIa3Ma, XpOMaTHH,

BKIJIFOYUCHHMA,

SIIPBILIKO, XPOMOCOMBI.

OnuceiBaTh CTPOCHHE
AYKapUOTHYECKON KJIETKH o
U300paKeHUSIM u Ha
MUKpOIIpenaparax;

KJaccu(UIMPOBaTh  OPraHOMIbl B
3aBHUCUMOCTH OT OCOOEHHOCTEH HX
CTPOEHUS (omHOMEMOpaHHBIE,
JIByMeMOpaHHEIE, HeMeMOpaHHbIE);
OIHCBIBATH GbyHKIMN KaKI0r0
OpraHomsia B KJIETKe.

XapakTepu3oBaTh  KJIETOYHOE ]P0
KaK MECTO XpaHeHus,  Ieperadu

0e30macHOCTH u MIPaBUJ]
paboTel C MarepualaMu
00opyT0BaHUEM.

Otmerka "xopomuio"
CTaBUTCH, ecsIu
o0yuawmuiics BbITIOJTHIJI
TpeOoBaHusi K  oueHke "S"|
HO:

- OTIBIT NPOBOIMI B
YCIIOBHSIX, HY
00ecreunBarIuX
JIOCTaTOYHOMU TOYHOCTH
U3MEPEHHU;

- OBUIO JIOMYIICHO  JIBa-

TpH HeJ0UeTa; He OoJiee OqHOM

HerpyOoi OIMOKK U OJIHOTO)
HeJ04eTa,

-9KCIIEPUMEHT  TIPOBEIIEH HY
MOJIHOCTHIO; B ONHUCAHUH
HaOJTI0IeHU u3 OTIBITY
JOTYCTHIT HETOYHOCTH,
BBIBOJIBI CJIeJIall HETIOJTHBIC.
Ormerka
"'yA0BJIETBOPUTEJIBHO"
CTaBUTCH, ecsIu
o0yuyarmmiics:

- NPaBUWIBHO  ONPEIEITHII
1[eJTh OMBITA;

- paboty BBITTOJTHSET]
NpaBUJIHHO HE MEHee  YeM
HATOJIOBUHY, OJHAKO  OOBEM
BBIMIOJIHEHHOW YacTH  TaKOB,
9TO MO3BOJIIET  ITOJIYYHTH
MpaBWIbBHBIE PE3YyJIbTaTHl M
BBIBOJIBI 1o OCHOBHBIM||
MPUHIUITAATHEHO BaKHBIM
3amauaM  paboThI; noaoop
o0opyI0BaHUs, 00BEKTOB,
MaTepuasoB, a TAaKkKe padOThI
M0 Hayally ONbITa  OIBIT
TTPOBOIHJIICS B
HEpAIMOHAIBHBIX  YCIIOBHUSX,
9TO TIPUBEIO K TOJYYCHHIO
pe3yabTaTOB ¢  OospieH
MOTPEIIHOCTHIO; HIIU B OTUYETE
ObUTM  JOMYIICHBI B  OOIICH
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(YyIBoeHHE XpOMOCOM) U peah3aIiuu
(TpaHCKpHIILINA) HACJIEICTBEHHOMN
UH(POPMALIUHU KIIETKH.

[Tepeuncnsrs u OTHCHIBATH
KOMTIOHCHTHI siJIpa U UX (PYHKIIHH.
CxemMaTHUHO M300pakaTh  CTPOCHUE
paCTUTENBHON U KUBOTHOW KJIETKH
OOBbsICHATh OWJIOTMYECKOE 3HAYeHUE
TpaHCIIOPTa BEIIECTB B KIIETKE.

Tema 4. KuzHenessTeILHOCTEL
KJIETKH.

PackpeiBaTh conepxaHue TEPMUHOB U

TTOHATHIA:
oOMEH BellecTB U IpeBpalleHue
SHEPTUMn (MeTabonusm),

aACCUMMJIIAIIMA, IUIACTHYCSCKHI 06MCH,

JIUCCUMMJISIINS, DHEPreTHYECKUN
obMeH, dorocunres, Qoronus,
docdopunupoBanue, MEPEHOCUUK,

MIPOTOHOB, XEMOCHUHTE3.
OnuceiBaTh HOTOCHHTES, IPOLECCHI,
MPOTEKAKOIIHNE B CBETOBOU "
TEMHOBOH (ha3ze.

BpisIBISTE  NPUYMHHO-CIIECTBEHHbBIE
CBSI3U MEX Ty MOIJIOLIEHUEM
COJTHEYHOU PHEPTHH XJIOPODUIIOM

Y CUHTE30M MOJIeKyJl ATO.
CpaBHUBaThH

HCXOAHBIC  BCIICCTBA,

KOHEYHBIE  TPOIYKTHI
MPOTEKAHUSI PEAKIUA CBETOBOM
TeMHOBOH (ha3bl GOTOCHHTE3A.

CpaBHUBATDH dbotocunTe3

n YCJI0BUA

u

u
XEMOCHHTE3.

OnenuBath 3HaueHNE (HOTOCHHTE3A U
XEMOCHHTE3a IS )KU3HU Ha 3emJie
PackpriBaTh copepikaHue TEPMUHOB U
HOHATHI: PHEPreTHUecKuil oOMeH,
TJIUKOJTU3, MOJIOYHOKHUCIIOE
Opo’keHue, CIHUpPTOBOE OpoKEeHUeE,
OHoJIOTHYECKOe OKHCJICHHE,
KJICTOYHOE JBIXaHUE, TUCCUMUIIAIINS,
(depMeHT.

XapakTepHu30BaTh OOMEH BEIIECTB H
MpeBpaIlIeHUE SHEPTUH (METab0TH3M)

KaK OJTHO UX CBOMCTB JKUBOTO.

[Tepeuncnsrs 0COOEHHOCTH

CIIOXKHOCTH He  Ooiee JBYX
OImUOOK (B 3aMHUCSIX €TUHUIL,
WU3MEPEHUSX, B BEIYHUCIICHHSIX,
rpadukax, TabauIax, cxemax,
aHaJIN3€ MOTPEIIHOCTEN U T.1.)
HE MPUHIUITHATIHEHOTO IS

JTAHHOM pabOoTHI XapaKkTepa, HO

MOBJIMABIIMX HAa  PE3YJbTaT]
BBIIIOJIHEHUS; WIH HE
BBINIOJIHEH COBCEM WY
BBITIOJIHEH HEBEPHO AaHAIIU3
[IOTPELIHOCTEN;

- ITPOBEJI OIIBIT (6
IIOMOUIBIO IpEenoaaBaTes

WJIH B XOJIC TIPOBEJICHHMSI OITBITA
Y U3MEpPEHHIA ObUTH JOMYIICHBI
OITMOKHU B OTMHMCaHUU
HaOJIIOIEHUH,
(hopMyITUpPOBaHHUH BEIBOJIOB,
rpyoyIo
omuOKy B X0JIe KCIIEPUMEHTA
(B
oopmMIIeHUH paboTHI, B
COOJIOICHUY TIPABUII TEXHUKH
pabore
u

- JOIyCKaeT

00BACHCHHH, B

0e30macHOCTH NpU
MaTepralaMu
o0opyI0BaHNEM),
UCTIpaBIISIETCS 10 TPeOOBAHUIO

KOTOpasi

IpernoiaBaTess.
Ormerka
""Hey/10BJIeTBOPHUTEIbHO"

CTABHTCH, ecsu
o0yuarumiics:
- HE OTIpe eIl

CaMOCTOSITEIILHO 11EJ1b OIIbITA,
- BBITIOJTHWII paboTy  HE
MOJHOCThIO, HE  MOATOTOBHII
HYXHOE obopyioBaHue
00bEM  BBITIOJITHGHHOW YacTH

pa60TBI HC ITO3BOJIACT CACIATh

U

MIPABWILHBIX BBIBOJIOB;
- OIIBITEL, HU3MEepeHMUs,
BBIYUCIIEHUS, HaOJII0IEHNS]
ITPOU3BOIWIIHCH HENIPABIIILHO;
- B Xo0le paboThl U B

OTUYCTC

OOHApYXWINCh B
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IUIACTUYECKOTO UM HHEPreTUYECKOro
oOMeHa B KJIETKE; yCTaHaBIUBAaTh
B3aMMOCBSI3b MEX/1y HUMHU.

PaznuuaTh TUIIBI OOMEHA BEIIECTB B
KJIETKE:! aBTOTPO(HBII
reTepoTPOQHBIi.

OnwuceIBaTh ATAIBI SHEPTETUIECKOTO
oOmeHa (MOATOTOBUTENBHBIH,
OECKHUCIIOPOAHBIN, KUCIOPOAHBIN) U
CpaBHUBATb UX MEXJy COOOM.
XapakTepu3oBaTh peakuuu
[JIMKOJIN3a, OpOXKEHUSs, KIETOYHOTO
JIBIXaHWS; BBISBISITH TPUYHAH- HO-
CJICZICTBEHHBIC CBSI3U MEXTY
TJIMKOJIN30M, KJIETOYHBIM  JIBIXaHHUEM
1 cuHTEe30M MoJiekys1 ATO.
CpaBHuBath 3 HEKTUBHOCTD
OECKHUCIOPOAHOTO U KHUCJIOPOJHOTO
3TAIoB

PackpsiBath  copepixaHue

TCPMHUHOB n TTOHSTHIH: I'CH,

TE€HETUYECKUHI KOJI, MAaTpUYHbBINA
CHHTE3, TpaHCKpI/IHHI/ISI, Tp aHCJIIUA,
AHTHKOJIOH, pubocoma,

JI0OTMa MOJIEKYJIIPHON

KOJIOH,
[EHTpaTbHAS
OHOJIOTHH.

OmnpenensiTh CBOWCTBA TEHETUIECKOTO
KoJa (TPUILICTHOCTh, OJJTHO3HAYHOCTb,

BBIPOKIEHHOCTb,  YHHUBEPCAIBLHOCTD,
HETIEPEKPhIBACMOCTb,
HETPEPHIBHOCTH ).

OnuceiBaTh ATalbl  peau3aluu
HACJICICTBEHHOM UHPOpPMALIUU B
KJIETKE.

CpaBHHMBaTh peaklUd  MaTPUYHOTO

cunrte3a mosuekys PHK u Genka B

KJIeTke  PackpeiBaTh  cojaepikaHHe
TEPMUHOB M TOHATUH: BHPYC,
BUPYCOJIOTHS, Karcua, Oakrepuodar,
BUPYC HUMMyHOAe(dUIMTAa 4YelOBeKa
(BHY), oHKOT€HHBIE BUPYCHI.

Kak

XapakTepru3oBaTh BHUPYCBI

(opmy
O0COOEHHOCTH CTPOEHUS 1 KU3HCHHBIN
LIUKJI BUPYCOB.

HCKJICTOYHYIO KH3HU,

OnuceIBaTh KU3HEHHBIN LIUKJI BUpYyCa

UMMYHOePHUIIUTA YeJI0BEKA;

COBOKYITHOCTHU BCG
HEJOCTaTKH, OTMCUYCHHBIC B
TpeboBaHMX K oreHke "3";

- JIONTyCKAET  JIBE (v

0oJee) rpyObIe OMMOKH B X0J1e
IKCIIEPUMEHTA, B O0BSICHCHHH,
B oopmieHnn paboTel, B
COOJIIO/IEHUHN TIPABHJI TEXHUKH
0e3omacHocTH mpu pabote g

BEI[ECTBAMHU 7
000py/lOBaHUEM, KOTOpBIE HE
MOXKET HCHOPaBUTh  Jaxe II0

TpeOOBaHUIO MIPETIOAABATEIS.
[Ipumeuanue. B Tex ciydasx,
Korjia oOy4aromuicst mokaszan
OPUIMHAJIBHBIE U HauboJeg
panMoHaIbHbIH MOJX0/1

BBIITOJIHCHHUIO pa60TBI

K
U B
nporecce paboThl, HO HE

nzbexan Tex

HJIN HWHBIX]

HCIO0CTAaTKOB, 34

BBITIOJIHEHHUEC

OIIEHKA
paboThI 1o
YCMOTPEHHIO

MOXET OBITh

MIpero/1aBaTessy
MOBBIIIEHA 110
CpPaBHEHUI0O C  YKa3aHHBIMU
BBILIIE HOPMAMH.

Ouenka ymeHuii NPOBOIAUTH
Ha0awaeHus1  (Y4UTHIBaeTcs

NPAaBUJIBHOCTDb IIPOBCACHUSA

yMeHuUe BBI/ICJIAITH
cyllecTBeHHbIe MPU3HAKH,
JIOTHYHOCTh U HAY4YHYIO

rPaMoOTHOCTH B 0OpPMJIeHHH
pe3yabTaToB HA0JII0leHNe U
B BBIBO/AX).

OneHKa «OTJIHUYHO»: -

OpaBWIBHO IO 3a1aHUIY
IIPOBEJEHO HaOJr0/1eHuE;
BBIJICJICHBI CYIIECTBEHHBIQ
MpHU3HAKe, JIOTHYHO, HAYyYHO
IrpaMOTHO oopmIeHB]
pe3ynbTaThl HAONIOACHUS
BBIBOJIBL.

Ouenka «xopomoy»:

IIpaBUJIbHO I10 3aJaHNIO
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pasznuyaTh Ha pucyHkax BTM (Bupyc
TabauyHOM Mo3aumku), Oakrepuodar,
BHY. O6ocHOBBIBaTH U COOIIONATH

MepBbI npoHITaKTUKA
pacnpocTpaHeHUs BUPYCHBIX
3a00JeBaHui (pecniupatopHble,
KEJy04YHO-KHUIIICUHbIE, KJICTIIEBOM

sunedanmut, BUY-undexums)

Tema 5. KuzHeaeaTeJbLHOCTL W
HHIUBHIYAJbHOE Pa3BUTHE
OPraHM3MOB.

PackpeiBaTh conepxaHue TEPMUHOB U

TIOHSTHIA: KJIETOYHBINA UK,
uHTep(dasa, perumKaIms, XpoMocoma,
KapuOTHII,
JTUTUUIOUTHBI  XpOMOCOMHBIN  Habop,
XpPOMATHU[IbI; MHUTO3; €r0 CTaJIUU:

npocdasa, metadasa, anadasa, TeJ0-

daza.

OnuceIBaTh JKU3HEHHBIHN IIHUKIT
KJICTKH; HePEUNCIIATh u
XapaKTepu30BaTh MePUOTBI

KJIETOYHOTO IMKJIA, CPAaBHHUBATh MX
MEXy COOOH.
OnuceiBaTh  CTpOECHUE

KapuOTHUIIOB OPraHnu3MOB, CpPaBHUBATH

XpOMOCOM,

XPOMOCOMHBIE HAOOPHI KIICTOK.
CpaBHI/IBaTL CcTaauu MUTO34a.

Paznuuate Ha MuUKpoIpemaparax U
PUCYHKaX CTaJU{ MUTO3A.
PackpbiBaTh OMONOTUYECKUI  CMBICI

MHTO3A.
PackpeiBath copepkaHue TEPMUHOB U
HOHITHN:

pa3MHOKEHHE, KJIOH,

IIOJIOBBIE KJIETKH (rameTsl),

ANIEKIIETKA, CIIEPMATO30M, 3Ur0Ta,

JielieHue HaJBOE, MIOYKOBAHUE,
CHOpYJISLHS, dbparmeHnTarus,
BETE€TaTUBHOE Pa3MHOKEHHUE,

CCMCHHOC PA3MHOKCHHE, OIIBIJICHUC,

JIBOWHOE OTIJIOJJOTBOPEHHE,  ITOJIOBBIE
JKCJIE3BbI, CEMCHHUKM, SAMYHUKH,
OTUIOZIOTBOPEHHUE (HapyxHOE,
BHYTpPEHHEE).

XapakTepu3oBaTh OCOOCHHOCTHU u
3Ha4eHue Oecrojoro ¥  IMOJOBOTO

TaIIONTHBIM, | -

MIPOBEJICHO HAOIIOACHUE, ITPH
BBIJICTICHUT CYIIIECTBEHHbIX]
NPU3HAKOB Yy  HAOII0JIaeMOTro
o0BeKTa (mpoiiecca), Ha3BaHbI
BTOPOCTETICHHBIE;

B

-OTYIIEHa  HEOPEKHOCTh

opopmileHNN HAOIIOJCHUE U
BBIBOJIOB.
Onenka
«YIOBJIETBOPHUTEIBHO:

JOMYILEHbl HETOYHOCTH, 1-2

omuOKa B IIPOBECHUH
HaOJIIONeHNe [0 3aJaHHUIO
MIPeToaaBaTels;

pH BBIIEIICHNUH
CYIICCTBEHHBIX TPHU3HAKOB Y
Ha0JII0JaEMOT0 00BEKTA
(mporiecca) BBIJENEHBI JTUIIIb
HEKOTOpBIE, JIOTTYIIICHBI

omnOku (1-2) B oopmiteHNH
HaOJIFOJ€HVE U BBIBOIOB.
Onenka
«HEY/IOBJIETBOPUTEIbHO»:
nomnyiiensl ommoku (3-4) B
NpoBeleHUH  HaOJIIOEHUE IO

3aaHUI0 YUUTCIIA,

"HETNPaBUIIBHO BBIJICJICHB]
IIpU3HaKa Habr01aeMoro
o0BeKTa (mporecca),

nomyuieHsl omuoku (3-4) B
odopmiieHnn HaOIIOIECHUI
BBIBOJIOB.

u
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croco0oB pa3MHOXKeHUs. Boiaensars
BUJBI  OECIIOJIOTO  pa3MHOKCHHS;
BBISIBJISITH ~ B3aMIMOCBSI3M  MEXKIY
dbopMamMu U cIIOCO0aMU Pa3MHOKCHHS
1 UX OMOJOTHYECKUM 3HAYCHHUEM.
Bnanets npuémamu BereTaTUBHOTO
Pa3MHOKEHHUS KYJIbTYPHBIX PACTCHUM
(Ha mpuMepe KOMHATHBIX )
XapakTepu3oBaTh MOJOBBIC KIETKU:
SIMIIEKJICTKH, CIIEPMATO30U/IbI;
BBISIBJISITH OCOOGHHOCTU UX CTPOEHUS
PackppIBaTh cosiep:kaHne TEPMUHOB U
MOHSTUIN: Pa3MHOKEHHUE, KIIOH,
MOJIOBBIE KJICTKH (rameTsl),
ANULIEKIIETKA, CIIEPMATO30H, 3UT0Ta,
JIeJIeHNe Ha/IBOE, TOYKOBaHUE,
CHIOPYJISILMSA, pparMeHTanus,
BEreTaTUBHOE pa3MHOXKEHHeE,
CEMEHHOE pa3MHOXKEHUE, OTbLICHHE,
JBOITHOE OIUIOAOTBOPEHHUE, IMOJIOBBIE
JKeJe3bl, CCMCHHUKH, SUYHUKH,
OILTIOIOTBOPEHUE (HAPYIKHOE,
BHYTpPEHHEE).

XapakTepu3oBaTb OCOOCHHOCTH H
3HaueHUEe Oecrmoioro # TOJOBOTO
Croco00B pa3MHOXKEHUS. Bwiaenarsb
BUIbI  OECroiioro  pa3MHOKEHUS;
BBISBJISITH ~ B3aUMOCBSI3U  MEXKIY
dbopMamMu U crIoco0aMu pa3MHOKCHHS
1 UX OMOJIOTUYECKUM 3HAUCHHUEM.
Bnagets npuémamu BereTraTUBHOTO
Pa3MHOXXEHHUS KYJIbTYPHBIX PACTCHHM
(Ha mpuMepe KOMHATHBIX).
XapakTepu3oBaTh MOJOBBIE KIETKU:
SUIIEKJIETKH, CIEPMAaTO30U/IbI;
BBISIBJISITH OCOOEHHOCTH UX CTPOEHUS
PackpsiBaTh conepkaHie TEPMUHOB U
MOHATUI: MEH03, KOHBIOTalus
XPOMOCOM, TIEPEKPECT
(KpOCCHHTOBEP) XPOMOCOM, TaMETHI.
Xapaktepu3oBaTh MeH03 Kak ClIoco0
KJICTOYHOTO JICJICHUST; OMHCHIBATh
MEHO03 10 CTaJNsIM; CPAaBHUBATH
CTaguu MeHo3a U MUTO3A.

Paznuuate Ha puCyHKAaX CTaauu

Meii03a; pacKpbIBaTh OMOJIOTHUYECKOE
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3HAYCHUE Mero3a PackpriBath
coaep)kaHue TEPMHUHOB U TTOHSATHMA:
raMeToreHe3, CIIEpMATOIrEHE3,
OOT€HE3, CIIEPMATO30MJ, AKPOCOMa,
SIMIEKIIETKA, TTOJISIPHBIE TENbIIA.
XapakTepu3oBaTh 0COOEHHOCTU
raMeToreHe3a y >KMBOTHBIX M €ro
CTaJ1H, TIOJIOBEIC KIIETKH KHBOTHEIX
M ONUCHIBATH IMPOLECC UX Pa3BUTHSL.
CpaBHUBaThH CIIEpMATOr'eHE3 u
OOI'CHE3.
OnuceIBaThOIIOAOTBOPEHUE,
OMOJIOTHYECKOEC3HAYEHHE
OTLIOTOTBOPCHHUS PackpriBath
COJIepKaHUE TEPMHUHOB W TOHSTHH:
OHTOreHEe3, OSMOpHOTeHEe3,  3WUroTa,
npobneHue, OmactomMepel, MoOpyJa,
Oyactynma,  OnacTolenb,  racrTpyJa,
HelpyJia, OpraHoOTeHE3; 3apo/IbIIICBhIC
JIUCTKH: DKTOJIEpMa, Me30JIepMa,

SHTOZIEPMa; HOCTAMOPHOHAIBHOE
pasBUTHE: IPSIMOE U HETIPSIMOE
(ImyrHOYHOE); MeTamop¢o3,

Meracnopa, MHKpOCIIOpa, IbUIBLIEBOE
36pHO,  CIEPMHUH,  3aPOJBIIIEBBIN
MEUIOK, IBOMHOE OIUIOJOTBOPEHUE.

Onpenenste 3Tanbl 3MOPHOHATBHOTO
pa3BUTHS XOPJOBBIX HA CXE€Max H
Ipenaparax M ONHMCHIBATH MPOLECCHI,
MIPOUCXOISIIME HA KAXKJIOM JTarle.

CpaBHMBaTh NEPHOJBI OHTOICHE3a;
IPSIMOE U HENPSAMOE (JIMYUHOYHOE)

MOCTAIMOPHUOHAIILHOE pa3BUTHE,
3apOJBIIIM  YEJOBEKAa U JIPYTUX

XOpAOBBIX.
OOBsACHATH OMOIOrHYecKOe 3HAUCHHUE
pa3BUTHUS c MeTamopho30Mm;

OTPULIATENILHOE BJIMSHUE AJKOTOJIA,
HUKOTMHA U JPYTUX TEPAaTOT€HHBIX
(GakTOpOB Ha pa3BUTHE 3apOJbIIIA
4eJI0BEKA.

OnuceiBaTh  IpoLECC  JIBOMHOIO
OIUIONOTBOPEHUS] y  LBETKOBBIX
pacTeHuN.

Tema 6. HaciiencTBeHHOCTDL U

H3IMEHYUBOCTH OPraHu3smMoB.
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PackpeiBaTh conepxaHie TEPMUHOB U
HNOHATHHM: TeH, TEeHOM, TeHOTHII,
(GeHOTHII, XPOMOCOMBI, aJlJIebHbIC
reHbl (ajljienn), TOMO3UroTa, TeTepo-
3UroTa, JOMUHAHTHBIN MpPU3HAaK (TeH),
peueccuBHbIN MpU3HAK (T€H), YUCTas
JUHUS, THOPU]L.

[lepeuucnath u  XapakTepu30BaTh
METO/IBI TEHETUKHU:
rUOPUIOTOTMUECKUM,
LUTOIN€HETUYECKUN,  MOJIEKYJIIPHO-
TEHETUYECKUM;  TOMHHAHTHBIE |
pelLiecCUBHbIE PU3HAKU PACTEHUH U
YKUBOTHBIX.

[Tonwp3oBaThCs TeHeTHYECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOM JIJ1s
3allUCH  TEHOTHUIIMYECKHUX CXeM
CKpEILMBaHUS PackpsiBath
COJIepKaHNE TEPMUHOB U TIOHITHI:
MOHOTHOPHUIHOE CKpEIlMBaHUE,
deHoTUNNYECKHE IpyMIIbI,
rUOPUIOTIOrMUECKUI METO], YUCThIE
JUHUM,  JOMHMHHUPDOBAHHME  TEHOB
(mostHOE, HETIOJIHOE), paclleIICHHE B
MOTOMCTBE.

OnuceiBaTh METOIMKY IIpoBeeHUS [
MeHzeneM ONBITOB IO W3YYCHUIO
HacJICHOBaHUS OJTHOI napsl
IPU3HAKOB Y TOPOXa IIOCEBHOTO.
PackpbiBaTh copep)kaHHE 3aKOHOB
eanHooOpa3uss THOPHIOB MEPBOTO
MIOKOJIEHUS U 3aKOHA PaCILEIIIICHMSL.
OOBACHATH THIIOTE3Y YUCTOTHI FAMET.
3anuchIBaTh CXEMbl MOHOTUOPUIHOTO
CKpEeLIUBaHU, OOBSICHATh ero
IIUTOJIOTUYECKHE OCHOBBI U peliaTh
TeHEeTHYECKUe 3a7auu Ha
MOHOTHOPHUIHOE CKpEILMBaHHUE.
PackpeiBaTh conepxaHie TEPMUHOB U

HOHITHN:
JTUTHOPUTHOE CKpEIMBaHHUE,
aHaNIM3Upyouiee CKpeIlMBaHUE.

OnuceIBaTh ONBITEL I'. MeHaemns mo
M3YUYCHUIO HACJIeI0BaHUA JIBYX Iap
IIPU3HAKOB Yy rOPOXa IOCEBHOTO.
PackpeiBath  conepxaHue — 3aKoHa
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HE3aBUCHUMOTO HaCJIEJOBAHUS
IIPU3HAKOB.

[IpuMeHATH MaTEMaTUYECKUN PACUET
C TIOMOILBIO METOJA IMEPEMHOKEHUS
BEPOATHOCTEH U 3aIIUCh C IIOMOILBIO
(beHoTUIMYeCKuX paguKagoB
pacIIenIeHus] IPU3HAKOB y MOTOMKOB
10 (PEHOTUITY ¥ TEHOTHITY.
3anuceiBaTh CXEMbl AUTHOPUIHOIO

CKpCIIUBaHU, OOBSICHATH €ro
OUTOJIOTUYCCKUC OCHOBLI U pCIIAaThb
TCHETUYCCKUC 3aga4un Ha

JTUTHOPUTHOE CKpEIIMBaHHE
PackpsiBaTh cosiepkaHie TEPMUHOB U

MOHATUH: CLEIJICHHOE HACJIEJOBAaHUE
NPU3HAKOB, PEKOMOMHAIUS T'CHOB,
TCHETUYECKUE  KapThl  XPOMOCOM,
MOpraHH/a.

Ha3piBaTh  OCHOBHBIE  ITOJIOXKEHHS
XPOMOCOMHOM TEOpUU
HacieAacTBeHHocTH  T.  Moprana;
packpbIBaTh cosepkanue padotsl T.

Moprana o CLEIUICHHOMY
HACJEJOBAHUIO TE€HOB W IPUYMHBI
HapylLIeHUs  CLEIUICHHA  MEeXIy
TeHaMU.

3anuchIBaTh CXEMbl  CKpELIMBaHMSA
IpU  CLEIUICHHOM  HAacCJEJOBaHUM,
OOBSICHATh IPUYMUHBI PEKOMOMHAITNH
TCHOB, ONPEACNATh YHUCIO TPyl
CLEIUICHUS TEHOB; pemarhb
TEHETUYECKUE 3aJ]a4X Ha CLICTUICHHOE
HacJIeIOBaHUE. PackpriBath
COJIepKaHUE TEPMUHOB U IIOHATHM:

XPOMOCOMHBIH ~ HabOp, ayTOCOMBI,
II0JIOBBIE XPOMOCOMBI, TOMOTaMETHBIN
1oJ1, reTepOraMeTHBIN 1olI,
CLIETUIEHHOE C IIOJIOM HACJIEI0BAaHUE
IIPU3HAKOB.

OOBACHATH LUTOJIOIMYECKHE OCHOBBI
XPOMOCOMHOT'0 MeXaHu3Ma
ONpENEICHUsT TOoJa Yy Pa3IMYHbIX

OpPraHU3MOB.
CpaBHuBaTh 3aKOHOMEPHOCTHU
HacIIeI0BaHUs IIPU3HAKOB,

CHOCIUVICHHBIX W HC CICIIJICHHBIX C




41

IOJIOM.

Pemare renetnueckue 3agaud  Ha
HaCJIEJOBAaHHUE CLEIUIEHHBIX C II0JIOM

pU3HaKOB. PackpbIBaTh conepkaHue
TEPMHHOB U TIOHATUMN: U3MEHYUBOCTb,
HaCJIeICTBEHHAs HU3MEHYUBOCTb,
HEHACJICCTBCHHAs] ~ M3MEHYHUBOCTD,
Moau(UKAIIMOHHAs ~ MU3MEHYHUBOCTD,
BapHallMOHHBIA DsiZl, BapHallMOHHAS
KpuBas, MPU3HAK, HOpMa peakluH,

KOJIMYECTBEHHBIE U  KayeCTBEHHBIC
IIPU3HAKH.

Knaccudummponath BHJIBI
W3MEHYMBOCTH W BBISABIITH  MX
OMOJIOTHYECKHUE 0COOEHHOCTH.
[Tepeuncnars CBOICTBa

MOTU(DUKAITMOHHOW U3MEHUYUBOCTH H
00BACHATH, €€  3HaueHHe i
OpTaHU3MOB.

Paznuuath KOJIMYECTBEHHBIE u
KayeCTBEHHbIE MPU3HAKU; CTPOUTH
BapUAIMOHHBIA PsJl, BAPUAITMOHHYIO
KPUBYIO, BBIYHUCIATH cpenHee
3HaUCHHWE TMpu3HaKa PackpeIBaTh
COJIepKaHUE TEPMUHOB U TIOHITHIA:
HACJICACTBCHHAS A3MEHYNUBOCTD,
KOMOMHATHUBHAs W3MEHYNBOCTD,
MyTalMOHHAS K3MEHYUBOCTh, MYTaHT,
MyTaIlii: TEHHBIE, XPOMOCOMHBIE,
T€HOMHEIE; MTOJIMILION M,
AHEYIIJIOUIUS, MyTareHbI.
XapakTepu3oBaTh  HACIEACTBEHHYIO
W3MEHYUBOCTD; (bopMyIHpOBaTH
3aKOH TOMOJIOTHUECKHX PSJAOB B
HAacCJIEACTBEHHON U3MEHYMBOCTH

H. U. BaBunoBa 1 0OBSICHATE €T0
3HAYEHHE 1711 OMOJIOTUH U CEJIEKIIHH.
Knaccudumnuposats MYTalluu:
TeHHBIE, XPOMOCOMHBIC, TCHOMHBIC —
Y IPUBOJUTH MMPUMEPHI My TaIlHiA.
OOBSACHATH IPUINHBI BOSHUKHOBEHUSI
MyTalui, posib (PaKTOPOB-MyTareHOB.

CpaBHuBaTh BH/JIbI MyTaluu;
BBISBIIATH IPUYUHBI HACIIEACTBEHHON
WU3MEHYHUBOCTH, HUCTOYHHUKHU

MYyTareHoOB B OKpPY KaloIlEen cpene
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(KOCBEHHO). XapakTepus3oBaTh
BHESZIEPHYIO  HACIIEICTBEHHOCTb U
W3MEHYUBOCTb. PackpriBath

COJIepKaHNE TEPMUHOB U TIOHITHI:

KapUOTHTI YyeJIoBeEKa,
[MUTOr€HETUUECKUU METO/I,
reHEeaJJOTNYECKUN METO/I,
OMOXHUMHUYECKHUI METO/,
OIM3HELOBLIN METO/I,
HacJIeICTBCHHEIC 0oJie3HU

(MOHOTEHHBIE, C  HACIEICTBCHHOM
MIPEAPACIIOIOKEHHOCTBIO,
XPOMOCOMHBIE),MEAUKOTCHETHUHCKOE
KOHCYJIbTHPOBAaHUE.

[lepeuncnsaTb 0COOEHHOCTH U3YUEHUS
TEHETUKH  YEJIOBEKa;  IMPUBOJIUTH

PUMEPBI HACJICICTBEHHBIX
3a00JIeBaHUM YeJI0BEKa,
XapaKTepU30BaTh METOABl  UX
PO UITAKTUKY; 00OCHOBBIBATh
3HAYCHUE MEIUKO-T€HETUIECKOTO
KOHCYJIbTUPOBAHHSI.

BpisiBiISITP M CpaBHMBATh  MEXIY
co00i1 TOMIUHAHTHBIE U PEIIECCUBHBIE
npu3Haku 4denoBeka. COCTaBIATh U
aHaJIN3UPOBATh POIOCTIOBHBIE
YyeJoBeKa

Tema 7. Cejiekniusi OpraHu3MoB.
OcHOBBI OMOTEXHOJIOTHH.
PackpsiBaTh coniepkaHle TEPMUHOB U
MOHATHI: CENEKLHMS, COpPT, MOPOJaA,
ITamm, JIOMECTHKALIUS, WITH
0J/IOMaIlTHUBAHUE, LEHTPBI
MHOT000pa3usi ¥  MPOHCXOKICHUS
KYJIbTYPHBIX PACTEHUN U KUBOTHBIX,
rudpuan3anys, HCKYCCTBEHHBIN
oTOOop.

HaspiBaTh U CpaBHUBATh OCHOBHBIE
STambl Pa3BUTHS CEJICKIUU.

Wsnarate yuenne H. 1. BaBunosa o
[EHTpax MIPOUCXOKICHUSI
KyJbTYPHBIX PAacTeHHMH; pa3nuyarb
LEHTPBI Ha KapTe MUPA, CBA3BIBATH UX
MECTONOJIOKEHUE c oyaramu
BO3HUKHOBEHUS JIpEBHEUIINX
uuBwin3anuii. CpaBHUBaTH copTa
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KyJIbTYPHBIX  PAacTeHHUH,  IOPOJbI
JIOMAIIHUX KUBOTHBIX U UX JUKUX
IIPEIKOB.

OueHuBaTh  POJb  CEJIEKIMU B
o0ecrie4eHn  MPOJOBOJILCTBEHHOM
Oe3omacHOCTH YEJI0BEYECTBA
PackpeiBath conep:kaHue TEPMUHOB U
MIOHATUH: MCKYCCTBEHHBIM  0TOOp,
MacCOBBIN 0TOOP, MHANBUAYIbHBIN

otoop, IKCTEPhEP,
OJIM3KOPOJICTBEHHOE  CKpEIIMBaHUE,
qyHCTas JTUHMYS, reTepo3Hmc,
HEPOJCTBEHHOE CKpCIIMBaHHE,
HCKYCCTBCHHBIH MyTareHes,
TIOJTUTUTOUTBI.

CpaBHuBaTh (hOPMBI HCKYCCTBEHHOTO
otbopa (MaccoBoro u
WHJUBUTyaJIbHOTO), BUIBI

rudpuanzanuu (O6JIM3KOPOICTBEHHOM
Y OTHAJIEHHOM), CITIOCOOBI MOJTyYeHHS
MOJIUIUIOU/I0B.

[IpuBoaUTH TPUMEPHI JTOCTHXKEHUI
CEJeKUMHU PACTEHHH U KUBOTHBIX
PackpriBaTh coaep:kaHue TEPMUHOB U
MOHATUN: OMOTEXHOJIOTHS, KIETOYHAs
WHXXEHEPHsI, TCHHAsE NH)KEHEPU s,
KJIOHUPOBaHHE, TpaHCTEHHbIE
opranusmel, ['MO  (reHeruuecku
MOAU(HUITUPOBAHHBIC OPTAHU3MBI ).
XapakTepu3oBaTh OHOTEXHOJIOTHIO
KaKOTPaclIbIIPOU3BO/ICTBA,
OCHOBHBIEIOCTIKCHUS
OMOTEXHOJIOTMUBOOIACTH
MPOMBIIIIEHHOCTH, CEIbCKOTO
XO03s1ICTBa U MEULIVHBI.
[lepeuncnary U XxapakTepu30BaTh
OCHOBHBIE METO/IbI U TOCTHKEHUS
OMOUHKEHEPUH.

Ob6c¢cyxnatb 9KOJIOTHUYECKHE u
ATUYECKHE aCIIEKThl HEKOTOPBIX
HUCCIEI0OBAHUNBOOIACTH
OHOTEXHOJIOTHH (KIOHUpOBaHUS,
UCKYCCTBEHHOT'O  OIUIOJJOTBOPEHHUS,
HaIpPaBJIEHHOTO0 MU3MEHEHHsI T€HOMA U
CO3/1aHUS TPAHCTEHHBIX OPTaHNU3MOB)
Tema 8. IBosrOLHOHHAS OMOJIOTHS.
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PackpeiBaTh comepxaHie TEPMHUHOB
Y TIOHSTHU: DBOJIONHS, TEPEXOTHBIC
dbopMbI, pumoreHeTHUECKUE PSIbI,

BHJIBI-OHJIEMHKH, BUJIBI-PEITUKTHI,
3aKOH 3apO/IbIIIEBOT0 CXOJICTBA,
OMOTr€HETUYCCKUI 3aKOH,

TOMOJIOTUYHBIE ¥ aHAJOTUYHBIC
OpraHbl, pyAUMEHTapHbIE OpTaHbI,
ATaBU3MBI.

[TepeuncnsTh OCHOBHBIE ATAIIBI
Pa3BUTHS HBOJIFOIIMOHHON TEOPUH.
XapakTepru30BaTh CBUICTEIHCTBA
HBOJIIOLIMHU: NTAJIEOHTOJIOTHYECKHE,
ouoreorpaduueckue,
AMOPHOTIOTUYECKUE, CPABHUTEIHHO-
AHATOMHUYECKNE, MOJIEKYJIIPHO-
OMOXUMUYECKHE.

[IpuBoANTE MpUMEpHI MEPEXOIHBIX
($hopM OpraHu3MOB,
(buIoreHeTHYeCKuX PSAIOB.
[TpuBoIUTH POPMYITUPOBKH 3aKOHOB
OMOTCHETUYECKOTO U 3aPO/IBIIIEBOTO
cxojicTBa. PackpsiBaTh conepkanue
TEPMUHOB U MOHITHI: CUCTEMATHKA,
€CTECTBEHHBIN U UCKYCCTBEHHBIN
oToop.

XapakTepus3oBaTh OCHOBHBIE
HBOJIIOIMOHHBIE WJIEH, KOHLEMLIUU U
TEOPHH; CPABHUBATH B3IJISAIbI HA BUJI
n spomoruio K. Jlmaaes, X.b.
Jlamapka, Y. J[lapBuna. OileHUBaTh
BKiaa JIuHHEs B pa3BUTHE CHUCTEMa-
TAKK W OOBSACHATH  MPUHIUIIBI
OMHAPHOM HOMEHKIATYPHI.
XapakTepus3oBaTh  COAEpKAHUE U
3HaUECHHE DBOIIOIMOHHON KOHIIESIIITHN
XK. b Jlamapka. OueHuBaTth
€CTECTBEHHO-HAYYHbIE U COIMAIILHO-
HKOHOMUYECKHUETIPEATIOCHUIKA
BO3HUKHOBEHUS 3BOJIIOLIMOHHOMN
teopun Y. /lapBuHa.

PackpbiBath coziepKaHue
SBOMIIOLIMOHHON Teopuu Y. [lapBuHa;
CpaBHUBATh HEOTIPEACIEHHYIO 1
OnpeseAEHHY IO M3MEHYHUBOCTb,

€CTECTBEHHBIN 1 HCKYCCTB €HHBIN
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otoop, bopMbI 00pBOBI 3a
CYIIIECTBOBaHHE.
OnwuceIBaTh MIOJIOKCHHUS

CHHTETUYECKON TEOPUU IBOIIOIUH
(CTD) 1 0OBACHATH €€ 3HaYCHUE JJIS
ouonorun. PackpsiBaTh coaepkanme
TEPMUHOB u TTOHATHIA:
MUKpPOAIBOJIIOIUS, BHJ, KPUTCPHU
BUJIa, apeall, oMYA, TeHODOH],
MyTaluu, KOMOUHAIIUU TEHOB.
XapakTepu3oBaTh BUJ KaK OCHOBHYIO
CHUCTEMAaTHUYECKYIO eAUHUILY u
LEJIOCTHYIO OHOJIOTHYECKYIO
cucteMy. Beiiensats kpurepuu Buia
(MopdonorndyecKuid,
(bU3HOTOTUYECKHH, OMOXMMHYECKUH,
TEHETUYECKUH, IKOJIOTHUECKUIA,
reorpauueckuii) W NPUMEHATH
KpUTEPHUH JJI ONTUCAHUSI KOHKPETHBIX
BHJIOB).

XapakTepu3oBaTh MOMYJSIIHI0  Kak
CTPYKTYpHYIO €IWHMIY BHUIA W
SBOJIIOLIUH.

OrnuceiBaTh MO JISIITUEO o
OCHOBHBIM  TIOKa3aTEeJIsIM:  COCTaB,
CcTpyKTypa PackpbiBaTh cojepkanue
TEPMHUHOB 51 MOHATHUM:
KOMOWHATHUBHAs W3MEHYHUBOCTb,
MyTallid, MYTalMOHHBIN mporecc,
MOMYJISIIUOHHBIE  BOJHBI,  Jpeid
TE€HOB, U3O0JISIIIUS, MUTPALIUU.

Xapaxkrepus3oBaTh 3JIEMEHTAapHbIE
(aKkTOpBI BOJIOIUHN: MYTAI[MOHHBII

porecc, KOMOWHATHBHAS
W3MEHYHUBOCTb, MOy JISIITHOHHBIE

BOJIHBI, JIpeii) TEHOB, H3OJISLNA,

MUTpAIIs.
YcTaHaBnMBaTh MIPUYUHHO-
CJICZICTBEHHBIC CBSI3H MEKTY
MEXaHU3MOM u PE3YyJIbTaTOM
NEUCTBUS JIBVKYILIAX CHII
(371IeMeHTapHBIX (bakTOpoB)

3BONIONMH. PackpeiBaTh copepikanue
TEPMHUHOB U TIOHSATHUI: €CTECTBEHHBIN
oT6op, O6opbba 3a CyIIECTBOBAHUE.

OnuceIBaTh ~ MEXaHU3M  JIEHCTBUS
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€CTECTBEHHOI'O orbopa.
XapakTepus3oBaTh (hopMbI
€CTECTBEHHOTO 0TOOpa (IBMKYIITHH,
CTAOWIM3UPYIOIIHNM, TU3PYNTHUBHBIN)
Y CpaBHUBATh UX MEXIY COOOM.
XapakTepus3oBaTh 060ps0y 3a
CYLIECTBOBaHME U CpaBHUBaTh €&
BUJBI (MEXBHUIOBasi, BHYTPUBUIOBAS,
6opnba c HeOIaronpUsATHEIMHU
dakTopamu BHEIIIHEH cpelsl)
PackpeiBaTh conepxaHie TEPMUHOB U
MOHATHI : TTPUCIIOCOOJICHHOCTb,
MOKPOBUTEIHCTBEHHAS
IpelocTeperaplas oKpacka,
MacKHpPOBKa, BU1000pa3oBaHUeE.
OrnuceiBaTh MEXaHHU3M
BO3HUKHOBEHUSl TIPUCIIOCOOJIEHUH Y
OpraHU3MOB.

BeisiBisaTe M0 M300pakeHUSIM, Ha
JKUBBIXHU(PUKCUPOBAHHBIX

npernaparax IPUMEPBI
MPUCIIOCOONIEHHOCTH  PAacTeHUul U
JKUBOTHBIX K YCIIOBUSIM CPEIbl
oOuTaHu, JIOKa3bIBaTh
OTHOCHUTEIIBHYIO  LI€1eCO00pa3HOCTh
NPUCTIOCOOJICHUH.
XapakTepru30BaThCIOCOObIn
MEXaHHU3MBI BU000pa30BaHus;
ONUCHIBaTh U CPAaBHUBATH OCHOBHBIE
dbopmbl 3KOJIOTMYECKOTO u
reorpapuueckoro BHI000PA30BAHMUSL.
PackpeiBaTh copepxaHue TEPMUHOB U

TIOHATHIA: MAaKpO3BOJIIOLIUS,
¢bunorenes, OMOTOTUYECKUI TPOTPeECC
u perpecc, apomopho3,

UIMO0aIANTals, O0Ias JereHeparus,
aJIalTHBHAS paIualysl.
Xapaktepu30BaTh (POPMBI IBOJIOIINH.
BoisiBisiTh apoMopd o3k u
WIMOAMANTallMd Yy  pacTeHudl u
YKUBOTHBIX.

CpaBHUBaThH OMOJIOTUYeCKHIA
nporpecc U OMOJIOTHYECKUH perpecc,
apomop}o3,  HIUOATANTANHMIO U
00IIyI0 JIereHepaluio.

BBISBIATE B3aMMOCBSI3H  MEXKITY
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MyTSAMU U HATIPABICHUSMU 3BOJIOLUU
y pacTeHHI U KUBOTHBIX

Tema 9. Bo3HuUKHOBeHHE "
pa3BuUTHE KU3HM HA 3emJie .
PackpbIBaTh conep:kaHue TEPMUHOB U
MOHATUH: KpeallnoOHU3M, a0UOTEHE3,
BUTAJIM3M, T[MaHCTIEpMHUs, OHOIMOI3,
KOallepBaThI, IpOOUOHTHI,
CHMOMOTEHE3.

XapakTepu3oBaTh METOJIbI U3YUECHHUS
MCTOPUYECKOTO MPOILIOTO 3eMIIH.
[lepeuncnsaTb  OCHOBHBIE  OTarbl
XAMHUYECKOH | OHOJIOTHYECKOM
SBOJIIOIUH.

W3narate couepkaHUE THUIIOTE3 W
TEOpH BO3HUKHOBEHHMsSI >KU3HU Ha

3emie (kpeanoHu3Ma,
CaMONPOM3BOIHLHOTO 3apOXKICHUS
(CTIOHTaHHOTO), MaHCIIEPMUH,

runotre3sl PHK-Mupa).

OnuceiBaTh  3KCIEPUMEHTHI C.
Musnepa u I'. FOpu o nosyuenuro
OpraHUYECKUX BEIIECTB u3
HEOPraHUYECKUX IMyTEM aOUOTeHHOTO
cuHTe3a. PackpelBaTh cojepikaHue
TEPMHHOB U TIOHSATHH: DBOH, 7pa,
MepUoI, apoMop( o35,
UAMOAJaNTaLNH.

3HaTh MOCJIENOBATEIBHOCTh HJOHOB:
KaTapxew, apxe, MIPOTEPO30H,
danepo30ii; 3p: apxeiickas,

IIPOTEPO30MCKAs, najeo3oiickas,
ME3030MCKasl, KaliHO30MCKas;
[IEpUOOB: KeMOpHICKUH,
OpPJIOBUKCKUH, CHITYpUICKU,
JIEBOHCKHH, KaMEHHO-yTOJIbHBIN,

MIEPMCKHUIA, TPUACOBBIN, FOPCKHUIA,
MEJIOBOM, MaJIcOreHOBLIN u
HEOT€HOBBIN, aHTPOIIOT€HOBBIN.
XapakTepus3oBaTh OCHOBHBIE
COOBITHS B PA3BUTHH OPTaHUYECKOTO
MHpa 1O 3paM M Iepuoaam
re0JIOTHUYECKOM  HMCTOPHUM;  3Tallbl
pa3BUTHS pPacTUTEIBHOTO u
’KUBOTHOTO MHUpa.

Brigensars rinaBHbIe apoMOp(O3bl Y
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pacTeHUi U )KUBOTHBIX.

CpaBHUBaTh MEXKTY coboi
NPEJICTaBUTENIEH  CUCTEMAaTUYECKUX
TPYIII OPTaHU3MOB, BBISIBIISITH

YepThl YCII0)KHEHUS u
MPUCIIOCOONIEHHOCTH K  YCIOBHSM
KU3HU. PackpbiBaTh  coxmepxaHue
TEPMHHOB U TIOHATUMN: CUCTEMATHKa,
UCKYCCTBEHHAass U €CTECTBEHHas

KIacCU(UKaIus, OuHapHas
HOMEHKJIATypa, TIPUHIIHIT
UEPAPXUYHOCTH.

XapakTepu3oBaTh COBPEMEHHYIO

CHUCTEMY  OpPraHMYEeCKOTO  Mupa.
PackpbIBaTh cozepkaHle TEPMUHOB U
TTOHATHIA: AHTPOTIOJOTHS,
AHTPOIIOTE€HE3, YEIIOBEK pa3yMHbIN
(Homo sapiens), mnpsMoxoxacHue,
BTOpast CUTHAJIbHAS cucTeMa.
[lepeuncnsaTh 3a1a4n aHTPOIIOJIOTHH,
9Tanbl CTAaHOBJEHUS U  pa3BUTHSA
HPEACTAaBICHUNH O TPOHCXOKICHUH
4eJI0BeKa.

W3naraTb  OCHOBHBIE  IOJIOKCHUS
teopun Y. JlapBuMHA, KpUTHYECKH
OLIEHUBATh HEHAYYHYIO HH(POPMAIIUIO
0 TIPOUCXOKIACHUH YEIIOBEKA.

3HaTh CHCTEMATUYECKOE TTOJIOKEHUE
Buaa Homo sapiens, nepeduciisate ero
MOp($OJI0ro-aHaTOMUYECKHE
IIPU3HAKU PpPa3HOro YpoBHA (THI,
KJace, OTpAa U Ip.).

YcTranaBiaMBaTh 4YepThl CXOJCTBA U
pa3nu4mii YeI0BeKa 1 )KUBOTHBIX.
OOBACHATh U OLICHUBATh 3HAYECHUE
HAYYHBIX 3HAHUH O MPOUCXOKICHUN
yesioBeKa [l IOHUMaHUs MecTa U
poiaM  dYeJoBeKa B pUpoe
PackpriBaTh copepikaHue TEPMUHOB U
HOHATHI: (haKTOPBI AHTPOINOTEeHE3a,
IPYIIIOBOE COTPYIHUYECTBO, pEUb,
opyauiiHas JeSITeIbHOCTb,
noIUMOp(HU3M.

XapakTepu30BaTh JBUXKYIINE CHIIbI
(paxTopsr) AHTpPOIIOreHe3a:
OMOJIOTHYECKHNE H  COLMAIbHEIE,
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CpaBHHMBATh HMX  MEXAYy coOOH
PackpbIBaTh coaep:kaHne TEPMUHOB U
MOHATUH: aBCTPAJIOINUTEK, YEIOBEK
YMEJIbIM, YEJIOBEK MPSIMOXOSIINMI,
HeaHepTaJell, KPOMaHBOHeII,
HEOJIUTHYECKasI PpEeBOITIONHS,
MepBOOBITHOE UCKYCCTBO.
XapakTepu3oBaTb U CpPaBHUBATh
MEXIy CO0Oi OCHOBHBIC CTaaHuu
IBOJIIOLIUU YeJI0BEKa!
XPOHOJIOTMYECKHIT  BO3pacT, apean
pacrpocTpaHeHus, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 )XKM3HH U OpyAUs TPy.a.
PackppiBaTh cofiep:kaHne TEPMUHOB U
MOHATUM: Packl, pacoreHes3, couual-
JTApBUHU3M, pACU3M, METHCALIUS.
XapakTtepu3oBaTb U CpPaBHUBATh
IIPEACTABUTENIEH YETIOBEYECKUX pac,
pacKpbIBaTh MPUYUHBI U MEXAHU3MBI
pacoreHesa, MEePEUUCIIATD u
MPUBOAUTH MIpUMEPBI
MPUCIIOCOOJIEHHOCTH  YeloBeKa K
YCIIOBHSIM cpenpl, pUMEPBI
MIPUCTIOCOOUTEIBHOTO 3HAYEHUS
PacoBbBIX MPU3HAKOB.

JlokaswiBaTh €aWHCTBO Buja Homo
sapiens, Hay4YHYI0 HECOCTOATEIbLHOCTh
pacoOBBIX TEOPUH, UIEH COLUATIBHOTO
JapBUHU3MA U pacu3ma

Tema 10. Opranunsmsl "
OKpY:Kalolas cpeaa

PackpsiBaTh conepkaHre TEpPMUHOB
U TOHSTHH:. DKOJIOTHUS, IOJICBEIC
HaOJII0/IeHuS, 9KCIIEPUMEHTHI,
MOHUTOPUHT OKPYKAIOILIEH Cpeabl,
MO/ICJINPOBAHUE,IKOTIOTHIECKOE
MHPOBO33pEHHUE. PackpsiBath
COJIEpKaHUE TEPMUHOB M IOHATHUM:
cpena  oOuTaHMs, SKOJIOTHYECKHE
(bakTophl, OMOJIOTHYECKHI ONTUMYM,
OTPAaHUYMBAIOIIHNNA (JTUMUTHPYFOIIIH )
dakrop.

Xapaktepus3oBaTh YCJIOBHS Cpef
0OUTaHHUSIOPTaHM3MOB;
KJIaCCU(PUIIMPOBATHH
XapaKTepU30BaThIKOIOTHUECKHE
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(baxTopsbI: abuoTtHueckue,
OMOTHYECKHE U aHTPOIIOTECHHBIE.
OnuceIBaTh JEHCTBHE SKOIOTHUECKUX
(haKkTOpOB Ha OPTaHU3MBEI.
XapakTepru3oBaTh 0COOEHHOCTH
CTpOGHI/I?I u KU3HCACATCIIBHOCTHN
pacTeHMi U KUBOTHBIX Pa3HBIX Cpe]
obuTtanwus.

PackpeiBaTh copepxaHie TEPMUHOB U
MOHATUN: aOMOTHYECKHE (aKTOpBHI,
doronepuoansm, OMONIOTHYECKHUE
PUTMBEL.

AHanmu3upoBaTh  JCHCTBUE  CBETA,
TEMIIEPATYPHI, BIIQYKHOCTH Ha
OpPraHU3MbI U IPUBOTUTH PUMEPHI
MPUCIIOCOOJIEHHOCTH  OPraHHU3MOB.

[IpoBoauts Ouosoruueckue
HAOIOICHUS u ohopmIIITH
pe3yJIbTaThI MPOBEAEHHBIX
HaOIro1eHu i PackpsiBaTh
coJiep:KaHre TEPMUHOB U TMOHSTHIL:
OuoTHYECKHE (hakTopsI,
XHIHUYECTBO, HapasuTu3M,
KOHKYPEHIIUS, MyTyaJliu3M, CHMOHO03,
KOMMEHCAIIN3M, HaXJICOHUYECTBO,
KBapTUPAHCTBO, aMEHCAaJIN3M,
HENUTpaJIN3M.

XapakTepru3oBaTh OnoTU4ecKue

(bakTopbl ¥ BUJII B3AUMOOTHOLICHHH
MEXIYy OpraHu3MaMiy; TPHUBOAHUTH
[IPUMEPBHI B3aUMHON
PUCTIOCOOIEHHOCTH OPraHU3MOB.
CpaBHMBaTh MeEXay €000 BHIBI
OMOTUYECKHX B3aUMO/ICHCTBUI
OpPraHU3MOB. PackpsiBath
COJIepXKaHNUE TEPMUHOB U TIOHSTHIA:
MOMYJISALINS, YUCJICHHOCTb,
IIJIOTHOCTB, POXKIIAEMOCTb,
CMEpPTHOCTb, IPUPOCT, MHUIpaLys,
JUHAMHUKa YUCICHHOCTH IOIYJISALUN.
XapakTepus3oBaTh OCHOBHBIE
MOKa3aTesn u 9KOJIOTHYECKYIO
CTPYKTYpY MHOIYJISUU; OIHUCHIBATH
MEXaHU3MBbI PETYJISILUN YUCICHHOCTH
nonyJisinuu PackpeiBaTh conepxaHue
TEPMUHOB U TOHATHN: IOIYJISALMS,
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YHUCJIICHHOCTD, [JIOTHOCTD,
POKJ1aeMOCTh, CMEPTHOCTD, IPUPOCT,
MUTpAIUs, TUHAMHUKA YHCICHHOCTH

MOMYJISLIUHN.
XapakTepu3oBaTh OCHOBHBIE
MOKa3aTeNnu u 9KOJIOTUIECKYIO

CTPYKTYpYy TONYJISAIUU; OIMUCHIBATH
MECXAaHHU3MBbI pel"y.]'[f[HI/II/I YUCJICHHOCTU
HOHyJ'DII_II/II/I

Tema 11. Coob0mecTBa "
IKOJIOTHYECKHE CHCTEMBbI.
PackpeiBaTh copepxaHie TEPMUHOB U
MOHATHH: OHOILIEHO3, DJKOCHCTEMA,

OMOreoIeHO3, BHUJIbI-TOMHHAHTHI,
9KOJIOTUYECKAsl HUIIIA.
XapakTepu3oBaTh OMOIIeHO3
(coobecTBO), ero BUJIOBYIO,
MPOCTPAHCTBEHHYIO M TPOPHUECKYIO
CTPYKTYPBIL. OOBsCHATD poIb
KOMITOHEHTOB OuoiieHo3a B

MOJJEPKAHUM €ro  CTPYKTYpHl |
CYILLIECTBOBAHUSA HA OMNpPEAEIEHHOU
TEPPUTOPHHU.

OOBACHATH OHMOJIOTUYECKHH  CMBICIT
SPYCHOCTH U JTUCTOBOM MO3AUKHU.
CpaBHUBaTh KOMITOHCHTEI
OHOILIEHO30B, X BHJIOBYIO,
MPOCTPAHCTBEHHYIO U TPOPUUECKYIO

CTPYKTYPBHI, CBsI3U MEXITY
OpraHu3MamMu PackpsiBath
COJIepKaHUE TEPMUHOB U IIOHATHM:

3KOCHCTEMA, OHOTEOLICHO3,
MPOAYLIEHTEI, KOHCYMEHTHI,

peayueHTsl, Tpo(HUUEeCKUe YpOBHH,
IIUILEBAst LIENIb U CETh, SKOJIOIMYECKHE
NUpaMuIbl, OMOMacca, MNPOAYKIHS,
CYKIIECCHS.

XapakTepu3oBaTh CBOMCTBA
’KOCHCTeMbl (€€ CHOCOOHOCTh K
JUIMTEJIBHOMY  CaMOIIOAECPKAHUIO,

OTHOCUTEJILHO 3aMKHYTBIN
KpyTOBOPOT BEIIECTB,
HEOOXOJMMOCTh MTOTOKA YHEPTHH).

CpaBHHMBaTH MMacTOUIIHEBIE u
JIETPUTHBIC MHIIEBBIE eI,

TpouuecKrue ypOBHH 3KOCUCTEMBI.
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Paznuyate mnmpamMuabl TPOIYKIHH,
MUPAMUJIBI YUCICHHOCTH U TIHPAMHU/IbI
O6romacchl.

CoCTaByIATh IENH U CETH TTUTAHUS.
IlepeunciaATh CBOWCTBA 3KOCHCTEM:
YCTOMUYHBOCTB, CaMOperyJIsALHs,
pa3ButHue (CyKIeccus).

OnwuceIBaTh MEXaHU3M TOICPIKAHHS
paBHOBECHS B SKOCHCTEMaX.
XapakTepus3oBaTh CYKLIECCHH,
BBISBJISITH ~ NPUYMHBI W 00mue
3aKOHOMEPHOCTH CMEHBI 9KOCHCTEM
PackpbIBaTh conepikaHHe TEPMUHOB U
MOHSATHIA:  BOJHBIE  DKOCHUCTEMBI,
OMOreOIIEHO3E, (UTOTUIAHKTOH,
300IUTAHKTOH, OEHTOC, TYMYC.
[IpuBOIUTE TPUMEPHI  MPHPOIHBIX
HKOCUCTEM CBOEU MECTHOCTH.
CpaBHHMBAaTh Ha3eMHBIE W BOJHbBIC
HKOCUCTEMBI, OpraHHU3MBbl,
oOpasyroliue pasHble TPOPHUECKHUE
ypoBHH. PackpeiBaTh  comepxaHue
TEPMHHOB U TIOHATUI: aHTPOTIOTCHHAS
IKOCHCTEMA, arpodKOCHCTEMA,
ypOoskocucTeMa, 6nopasHooOpasue.
XapakTepHu30BaTh arpO3KOCUCTEMBI U
ypOOIKOCHUCTEMBI, OCOOCHHOCTH HX
CYIIECTBOBAHUS.

[IpuBoauTH MIPUMEPHI
AQHTPOIIOTEHHBIX 3KOCUCTEM CBOECHU
MECTHOCTH, ONTUCHIBATh UX BHOBOMH
COCTaB U CTPYKTYDY.

CpaBHHMBaTh COCTaB M  CTPYKTYPY
MIPUPOJTHBIX HKOCUCTEM u
arpodKOCHUCTEM, arpodKOCUCTEM  H
ypOosKOCHCTEM. PackpriBath
CoJIepKaHNEe TEPMHUHOB ¥ ITOHATHI:
ouocdepa, KHUBOE BEIIECTBO,
JTMHAMUYECKOE paBHOBECHE.
OuenuBats Bkiaa B. M. Bepnaackoro
B CO3/laHUE Y4YEeHHsI 0 Omocdepe.
XapakTepu30BaTh COCTaB OHOC(EPHI,
byHKIMHA JKHUBOT'O BEILIECTBA
o6uocdepsl U onpeaensaTh (Ha KapTe)
o0JacTu ero HauboJbIIEro

pacrpocTpaHeHuUsI.
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[IpuBoguTe  HpUMEPHI NPOSBIICHHUS

byHKIMMA AKHUBOTO BEILIECTBA
ouocdepsl, OMOTeOXUMHYECKOM
JIeSITeIbHOCTH YeJIOBEeKa.

[Mepeuncnsth 0COOCHHOCTH
onochepsl KaK rI100aNBHOM
HKOCHUCTEMBI 3emin  PackpniBaTh

coJiepKaHNe TEPMHUHOB U MTOHATHUI:
LIEJIOCTHOCTh OHOC(epsl, KPyroBOPOT
BEIIIECTB, OMOT€OXMMUYECKHUE ITUKIIBI
AIIEMEHTOB, 30HAILHOCTH Onochepsl,
OMOMBI.

OnuceiBaTh KPYrOBOPOT — BEILIECTB,
OMOreoXUMHUYECKUE LIUKIIbI a30Ta U
yriaepoja B 6uocdepe.

OOBACHATh NPUYMHY 30HAIBHOCTH
ouocdepsl. [Tepeuncnsrsp u
XapaKTepu30BaTh OCHOBHBIE OHOMBI
CyIIH 3eMIIH. PackpsiBath
COJIepKaHNE TEPMUHOB U TIOHATHI:
AHTPOIIOTCHHbIE U3MEHEHUS,
9KOJIOTUYECKUI KPU3HC, TI00aTbHbIE
poOIeMBI.

Xapakrepu3oBaTh OnochepHyto poiib

yenoBeka.  [IpuBonuTes  mpuMepsl

AHTPOIIOICHHBIX U3MEHCHUH B
ouocdepe.
OHCHI/IBaTL IIOCIICACTBUS

3arpsA3HEHHS]  BO3AYIIHOM, BOJHOM

cpepl, WU3MCHEHHUS KJIMMaTa,
COKpaIieHus: OnopasHooOpasusi.
dopmynupoBath COOCTBEHHYIO
MO3UIMI0 [0  OTHOIIEHHUIO K
FJ'IO63HBHI)IM u PEruoHaJIbHbBIM
HKOJIOTHUECKUM npobiemanm,
apryMeHTUpOBaTh CBOIO TOUYKY
3peHUSL.

HaspiBath MPUYUHBl TIOSBICHUS
PUPOIOOXPAHHOU ITHKH,
pacKpbIBaTh 3HaYEHUE Tporpecca JIs
TIPEOIOTICHHS IKOJIOTHIECKOTO
KpH3HCa.

PackpsiBaTh coaepkaHre TEpPMUHOB
u TIOHSITHIA: paroHanbHOE
MPUPOJIOTIONB30BAHUE,  YCTOWYHBOE
pa3BUTHE, KOIBOJIIOIIHS.
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XapakTtepu3oBaTh palnyoHaJIbHOE
UCIIOJIb30BaHUE MIPUPOJTHBIX
PECYPCOB;  OCHOBHBIE  ITOJIOKECHUS
KOHIIENIIMH YCTONYMBOTO Pa3BUTHS.
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JIucr o0HOBIIeHUA padoyeil MporpaMMbl y4eOHOM IMCUUIITIMHBI.

Pabouas nporpamMmma yueOHOM TUCITUTIIIMHBI

(HaumeHoBaHUe OUCYUNTUHDL)
(K00 U HauMeHOBaHUe CReYUaIbHOCMU)

B nensix aktyanu3anuy OCHOBHOM npodeccuoHanbHO# 00pa3oBaTeIbHON
IpOrpaMMbl B pabouyro MporpaMMy BHECEHBI CIEAYIONINE U3MEHEHUS
(momonHeHus ):

Paznen (mompaznen) CopeprkaHrie N3MeHeHHS (JIOTIOTHEHMS)
paboueli TporpaMmbl

W3meHenus (I0MoHEHHS ) B pab0uyr0 TPOrpaMMy pacCMOTPEHBI U 0JI0OpEHBI Ha
3acempanuu [11IK (naumenoBanue [111K, oTBeTCTBEHHOM 3a peann3aiuio
JTUCHUTUTUHBI )

«28»man2024r., nporokoa Ne7

[Ipencenarens [TIK (3. B. Koconanosa)

(moamuch)

CorJjtacoBaHo:

3amectutenb aupekropa [IK BI'TY
1o yueOHo# padore, (/1. A. Jlazapesa)

(nognuce)
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