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BBenenue

Pabouas mporpamma npeamera «buonorus» (npeamerHon odnactu «EcTecTBeHHO-HAYYHBIE MPEIMETHI» ), MPeIHa3HAYCHHAS
s yqamuxes 10-11 kimaccoB, cocraBiieHa Ha OCHOBE:

o ®denepaibHOTO rOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa cpeanero ooduiero oopazoanus 2010 roxa (ITpukas
MunuctepctBa oOpazoBanus U Hayku PD or 17 mas 2012 r. No 413 «O6 yTBepxkaeHun (peaepalibHOr0 rocyaapCTBEHHOTO
00pa3oBaTeILHOTO CTaHapTa CPEAHETO OOIIETO 00Pa30BaAHUS);

o MPUMEPHON OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbl CpeHero ol1ero o0pa3oBaHus;

o paboueil mporpammbl «bHoOTHs», aBTOPCKOTO KOJIJIEKTHBA Moj pykoBoacTBOM ['.M. Iemmmuia, O.B. Cabaunoit

(coopuuk «buonorus. Paboune nporpammsl. 10-11 kmaccsr (yriayOnenssiit ypoess) / .M. Iemmmmun, O.B. Cabmuna». M.: [Ipoda,
2017.).

Jns peanuzanun pabodeit mporpaMmbl H3ydeHus yueoHoro npenmMera «brosorus (yriryOieHHbIN ypOBEHb)» Ha dTare CpeaHero
obmero oopaszoBanus yueOHbM 1aHoM KOI'OAY «I'umuazus 1. Ypxymay otBeneno 204 gaca. B 10 kmacce - 3 yaca B Heemo
(102 gaca B ron); B 11 xmacce - 3 gaca B Hegento (102 gaca B roxn).

VYyeOnuku denepaibHOro MEpeyHs, B KOTOPHIX peaanu3yeTcs JaHHas MporpaMma:

e buonorus. O6mas Ouonorus (yriayOneHHbl ypoBeHb). 10 kmacc. Yuebnuk / mox penmakiueit B.K. Ilymnoro, I'.M.
Jemvinuiia. - M.: IIpocsemenue, 2019 r.

e buonorus. O6mas Ouonorus (yriayOneHHbIM ypoBeHb). 11 kmacc. Yuebnuk / mon pemakumeir B.K. Illymuoro, I'.M.
Heimmnna. - M.: Ilpocsemenue, 2019 r.

B 2023-2024 yue6HoM rogy mnporpamma peanusyercs B 11 kmacce.



HJIaHI/IpyEMI)Ie peE3yjabTarTbl 0CBOCHUS y‘I66HOFO npeamMera

Ils1anupyemble JIUHYHOCTHBIE pe3yabTaThl 0cBoeHuss OOII

JIMYHOCTHBIE pe3yabTaThl B cdepe OTHOIIECHUI 00y4aOIIUXCH K cede, K CBOeMY 310POBbIO, K MO3HAHUIO Ce0s:

- OpUEHTAIUsl OOy4YaroUIMXCsi Ha JOCTHKEHUE JIMYHOTO CYACThS, pPEaM3allMi0 TMO3UTUBHBIX KU3HEHHBIX MEPCIEKTHUB,
WHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIOCOOHOCTH K JIMUHOCTHOMY CaMOOTMPEIEIICHHUIO, CIIOCOOHOCTh CTaBUTh IEIH U
CTPOUTH )KU3HECHHBIE TIJIAHBL;

- TOTOBHOCTb U CIOCOOHOCTh OOecrneunTh cebe U CBOMM OJM3KUM JIOCTOMHYIO JKU3Hb B TPOLIECCE CAMOCTOSITEIbHOM,
TBOPYECKON M OTBETCTBEHHOM JI€SITEIbHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIMXCS K OTCTAUBAHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHUS, TOTOBHOCTb U
CrIOCOOHOCTh BbIPAOATHIBATh COOCTBEHHYIO IMO3HUIIMIO MO OTHOIICHHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITHUSM MPOIIJIOTO H
HACTOSIIETO Ha OCHOBE OCO3HAHMUS, U OCMBICIICHUSI UCTOPUHM, TYXOBHBIX LIEHHOCTEW U JOCTUKEHU U HAIIEH CTPaHBbI;

- TOTOBHOCTb U CIIOCOOHOCTH OOYYAIOLIUXCS K CAMOPA3BUTHIO U CAMOBOCIUTAHHUIO B COOTBETCTBHH C OOIICUETIOBEYECKUMHU
IIEHHOCTSIMH U UJIeaJIaMH TPa)kKJaHCKOT'0 OOIECTBA, TOTOBHOCTh U CIIOCOOHOCTH K CAMOCTOSITETLHON, TBOPUECKOM M OTBETCTBEHHOM
NS TENBHOCTH, TOTPEOHOCTH B (PM3MUECKOM CAMOCOBEPIICHCTBOBAHUH, 3aHATUSX CIIOPTUBHO-030POBUTEIBHON IEATETEHOCTBIO;

- IPUHSTHE U pean3anus EHHOCTEeH 3I0pOBOr0 M 6€30MmacHOro 0opasa >KU3HH, OEpeKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE
OTHOIIIEHHE K COOCTBEHHOMY (DM3HUECKOMY U MICUXOJIOTUYECKOMY 3/I0POBBIO;

- HETIPUSITUE BPEIHBIX NMPUBBIYEK: KYPEHHUS, YIOTPEOICHUS aJIKOTOJIsl, HAPKOTHKOB.

JInuHOCTHBIE pe3yJbTaThI B c(hepe OTHOLIEeHUH o0yuaomuxcs K Poccun kak k Poaune (OreuecTBy):

- poccuiickasi TpaxJaaHCKas WIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHMIO POCCHUHCKOW HIECHTHUYHOCTH B TOJUKYJIBTYPHOM
COLIMyME, YYBCTBO MPHUYACTHOCTU K HCTOPUKO-KYJIBTYPHOW OOIIHOCTH POCCHHCKOrOo Hapoja u cynbbe Poccum, marpuorusm,
TOTOBHOCTH K CTyKeHHI0 OTEeUecTByY, €ro 3allHTe;

- YBaXXEHHE K CBOEMY HAPOJy, YyBCTBO OTBETCTBEHHOCTH Itepea PoauHOM, ropaoCTH 3a CBOM Kpai, CBOXO PoauHy, mpomuioe u
HACTOSIIIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccun, yBaxkeHue K TocyJapcTBEHHBIM CUMBOJIaM (Tep0, ¢uiar, TUMH);

- (opMHUpOBaHNE YBAXKEHHSI K PYCCKOMY S3BIKY KaK TOCYIapCTBEHHOMY s3bIKy Poccuiickoit denmeparum, SBISIONIEMYCS
OCHOBOM POCCHUHCKOW UEHTUYHOCTH U TJIABHBIM (DAKTOPOM HAITMOHAIBHOTO CAMOOTIPEICTICHUS;

- BOCIIUTAHUE YBAXKEHUS K KYJbTYpE, A3bIKaM, TPAAULUSAM U 00bI4asiM HapOJIOB, MpoxkuBaoIKX B Poccuiickoit @eaeparuu.



JInuHOCTHBIE pe3yJbTaThl B c(pepe OTHOIIEHUIT 00y4AOUIUXCH K 3aKOHY, FOCYAAPCTBY U K I'PAXKIAHCKOMY 001IIECTBY:

- TPaXJTaHCTBEHHOCTb, TPAXJAAHCKAsA MO3UIUS AKTUBHOTO M OTBETCTBEHHOIO WIEHA POCCUUCKOro OOILIECTBA, OCO3HAIOIIETO
CBOM KOHCTUTYLHOHHBIE MpaBa U O0S3aHHOCTH, YBa)KAIOLIEro 3aKOH M MPaBONOPAIOK, 00JIaJalolEero YyBCTBOM COOCTBEHHOIO
JOCTOMHCTBA, OCO3HAHHO TPUHUMAIOIIETO TPAJAWIMOHHBIE HAIMOHAIBHBIE U OOIIEYeNOBeYeCKHEe TyMaHUCTHUECKUE W
JIeMOKpaTHYECKHUEe [IEHHOCTH, TOTOBOTO K yUaCTHIO B OOIIIECTBEHHOM KU3HU;

- MpU3HAHUE HEOTUYKIaeMOCTH OCHOBHBIX TpaB M CBOOOJ YEIOBEKa, KOTOpPhIE MPUHAAIEKAT KAKIOMY OT POKICHHUS,
TOTOBHOCTH K OCYILIECTBJIEHHIO COOCTBEHHBIX MpaB 1 cB00O A 0€3 HapyLIeHUs MpaB, U CBOOO APYTrUX JUL, TOTOBHOCTh OTCTAaUBATh
COOCTBEHHBIE TIpaBa U CBOOOIBI YEIIOBEKA U TPa)KIaHWHA COTJIACHO OOIICTPU3HAHHBIM MPHUHIMIIAM U HOPMaM MEXTyHapOIHOTO
npaBa u B cooTBeTcTBUH ¢ KoHcTuTynmei Poccuiickoit @enepanyu, mpaBoBas U MOJUTHIECKAsi TPAMOTHOCTB;

- MUPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOE Ha
JManore KyJibTyp, a TAaKXKe Pa3IudHbIX (POPM OOIIECTBEHHOIO CO3HAHMSI, OCO3HAHKE CBOEr0 MECTa B MOJUKYJIHTYPHOM MUDE;

- MHTEPUOpHU3aIUs IIEHHOCTEH IEMOKPATUU M COLMATBHOW CONHMIAPHOCTH, TOTOBHOCTh K JIOTOBOPHOMY pETYJIHUPOBAHUIO
OTHOIIICHUH B TPYIINE WIH COIMATLHOW OpraHu3alliy;

- TOTOBHOCTh OOyYarOImuXcsi K KOHCTPYKTUBHOMY YYaCTHIO B MPUHITHH PEIICHUH, 3aTparuBaroIIUX WX MpaBa U UHTEPECHI, B
TOM YHCJIE B PA3JINYHBIX opMax OOLIECTBEHHON caMOOpraHU3aliK, CaMOYIIpaBIeHUs, OOLIECTBEHHO 3HAUMMOM 1€TEIbHOCTH;

- IPUBEPKEHHOCTD UM UHTEPHALIMOHAIN3MA, APYKObI, paBEHCTBA, B3aMMOIIOMOIIY HAPO/I0B; BOCIIMUTAHNUE YBAXKUTEIBHOIO
OTHOILIEHUS K HAI[MOHATbHOMY JIOCTOMHCTBY JIFOJIEH, UX UyBCTBaM, PEIMTHO3HBIM yOEKIACHUSIM;

- CIIOCOOHOCTH OOYYaloImMXCS TMPOTHUBOCTOATH HJACOJOTHHM SKCTPEMHU3MA, HAIMOHAINW3Ma, KCEeHO(POOWH; KOPPYIIIHH;
JUCKPUMUHALMU [0 COLIMAJIBHBIM, PEJIIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM NpPHU3HAKaM U JPYTMM HETATUBHBIM COLHMAJIbHBIM
SBJICHUSIM.

JInuHOCTHBIE pe3yJbTaThl B c(pepe OTHOIIEHUI 00YyYAOUIUXCH C OKPYKAIOIMMH JTIOAbMM:

- HPaBCTBEHHOE CO3HAHME U IOBEJECHHE Ha OCHOBE YCBOCHHS OOIEYEIOBEUYECKHUX IIEHHOCTEH, TOJEPAHTHOTO CO3HAHUA U
MOBEJICHUSI B MOJHUKYJIbTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTM BECTH JUAJIOr C JAPYTUMHU JIIOJbMH, JOCTUraTh B HEM
B3aMMOIIOHMMAaHUS, HAXOAUTh OOLINE LIETTU U COTPYIHUYATH JJIS UX JOCTHKCHHUS;

- NPUHATHE TYMAHUCTHMUYECKHUX IIEHHOCTEH, OCO3HAHHOE, YBAaXHUTEIbHOE U J00pOKETaTeNbHOE OTHOIIEHHE K JIPYroMy
YeJIOBEKY, €Er0 MHEHHIO, MUPOBO33PEHHIO;



- CIOCOOHOCTh K CONEPEKMBAHUIO U (POPMUPOBAHHE MO3UTHUBHOTO OTHOUIEHUS K JIIOJIAM, B TOM YHCIE K JMLIAM C
OTpaHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBbS U MHBANIUIaM; OEPEKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIICHHE K (DU3NYECKOMY
U [ICHXOJIOTUYECKOMY 30POBBIO APYTHUX JIFOAEH, YMEHNE OKA3bIBAThH MIEPBYIO TOMOIIIb;

- (hopMupoBaHKE BHIPAXKCHHOW B MOBEJACHUN HPABCTBEHHOM MO3UIIMH, B TOM YKCJI€ CIIOCOOHOCTH K CO3HATEIILHOMY BBIOODY
no0pa, HPaBCTBEHHOTO CO3HAHUS M MOBEJIEHHS Ha OCHOBE YCBOEHUS OOIEUYEIOBEUECKHX LIEHHOCTEH W HPABCTBEHHBIX UYBCTB
(uectu, gonaTA, CIPABEIMBOCTU, MUJIOCEPIUS U APYKEIIOOUS);

- pa3BUTHE KOMIIETEHUUNA COTPYIHUYECTBA CO CBEPCTHUKAMU, JAETbMH MJIAJIIET0 BO3pACTa, B3POCIbIMU B 00pa30BaTeNIbHOM,
OOLIECTBEHHO MOJIE3HOMU, yueOHO-UCCIEOBATENbCKOM, MPOEKTHOM U IPYTUX BUAAX NEATEIbHOCTH.

JIMYHOCTHBIE PpPe3yJabTaThl B c(epe OTHOMIEHUHA OOYy4alIIMXCH K OKpYyKawlmemMy MHPY, KHBOW mnpupoje,
XyA0KeCTBEHHOH KYJbTYype:

- MHUPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH, 3HAUMMOCTH HayKH, TOTOBHOCTHh K Hay4HO-
TEXHUYECKOMY TBOPYECTBY, BIIaJICHUE JOCTOBEpHON HWHQOpMamuein 0 NEPeaOBBIX TOCTUKEHUAX U OTKPBITUAX MHPOBOU H
OTEUYECTBEHHOMN HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHUpa U OOIIECTBA;

- TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHUCJIE CaMOOOpAa30BaHMIO, HA MPOTKEHUU BCEW KU3HU; CO3HATEIHHOE
OTHOIIIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBUIO YCIIEUTHON MPOopeCcCHOHAIBHON U OOIIECTBEHHOM IeATeTbHOCTH;

- JKOJIOTMYECKasl KyJbTypa, CPOPMUPOBAHHOCTH IKOJIOIMUYECKOTO MBIIUICHUS, OEpeKHOE OTHOIICHHS K POIHOM 3emie,
npupoaHbIM OoratcTBam Poccuu v Mupa; MoOHUMaHUE BIUSHUS COIUATBHO-9KOHOMUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOTHOMN
Y COLUAIIBHOM CPEJbl, OTBETCTBEHHOCTH 3a COCTOSIHUE IPUPOJIHBIX PECYPCOB; YMEHHS U HaBBIKUA Pa3yMHOI'0 IIPUPOIOIIOIb30BAHUS,
HETEPIHUMOE OTHOIIICHHE K ACHCTBUSAM, MPUHOCSIIIMM BpPE]] SKOJIOTUN; TPUOOPETEHHE OIbITa SKOJIOT0-HAPABICHHON IESITEIbHOCTH;

- CTETHYECKOE OTHOILIEHUE K MUPY, BKIIIOUast SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX
OTHOILICHUH.

JInyHOCTHBIE pe3yJbTAaThl B c(epe OTHOIIEHUI 00y4alOIIUXCH K CeMbe W POAUTE]SM, B TOM YHCJIe MOAr0OTOBKA K
CeMEMHOM KU3HU:

- OTBETCTBEHHOE OTHOILIEHUE K CO3/IaHUI0 CEMBbH HA OCHOBE OCO3HAHHOT'O MPUHATHUS LIEHHOCTEW CEMEUHOM KU3HU;

- MOJIOXKUTENbHBIM 00pa3 CeMbU, POAUTENHCTBA (OTIOBCTBA M MATEPUHCTBA), MHTEPUOpU3ALUS TPAJULHUOHHBIX CEMEHHBIX
LIEHHOCTEH.



JInuHoCTHBIE pe3yJibTaThl B cdepe OTHOLIEHHS OOy4alUmUXC K TPyAy, B cdepe cONHAIBHO-IKOHOMHUYECKHX
OTHOLLIEHUM:

- YBaXX€HUE KO BceM (hopmMaM COOCTBEHHOCTH, TOTOBHOCTb K 3aLIUTE CBOEH COOCTBEHHOCTH,

- OCO3HAHHBIN BBIOOP Oynyiel npodeccun Kak myTh U coco0 peanu3anuu COOCTBEHHBIX )KM3HEHHBIX TIAHOB,

- TOTOBHOCTh 00YyYaIoIUXCsl K TPYI0BOM NMpo(heCcCHOHATBLHOM AESTENbHOCTH KaK K BO3SMOXKHOCTH YYacTHs B pELICHUU JTUYHBIX,
OOLIECTBEHHBIX, TOCYAAPCTBEHHBIX, O0IIEHAIIMOHAIBHBIX MTPOOJIEM;

- IOTPEOHOCTh TPYAUTHCS, YBAXKEHHUE K TPYY U JIIOJAM TPYyAa, TPYAOBBIM JTOCTHKEHHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE U
TBOPUYECKOE OTHOLIEHUE K PAa3HBIM BUJIAM TPYJIOBOU JI€ATEILHOCTH;

- FOTOBHOCTh K CaM000CITy>KMBaHUIO, BKJIF0Yasi 00y4YeHHUE U BBITIOJIHEHUE JJOMAIIHUX 00s13aHHOCTE.

JInuHocTHBIE pe3yabTaThl B cepe GU3NIECKOro, NCUX0JI0THYECKOT0, CONMAJIBLHOI0 U AKaJIeMHUY€eCKOro 0J1aronosyunst
00y4Jarommnxcs:

- (pusnmyeckoe, >MOLMOHATBHO-TICUXOJIOTUYECKOE, COIMAIbHOE OJiaronoiayyue oOydarommxcs B >KM3HHU 00pa3oBaTeIbHOM
OpraHu3allyu, OIlyIIeHHe 1eTbMU 0€30MaCHOCTH U MICUXOJIOIHYeCcKoro kompopTta, HHHOpMAIMOHHONW O€30IaCHOCTH.

I[Inanupyembie MeTanpeaMeTHbIe pe3yabTaThl ocBoeHust OOII

MeranpenMeTHble pe3yJbTaThl OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOW MPOrpaMMBbl MPEACTABICHBI TpeMs TpyIIaMu
YHUBEpPCAJIbHBIX yueOHbIX nevictuit (Y'Y ).

1. PeryasiTuBHbIe yHHBepcaibHbIe YueOHbIe JAeiicTBUS

BbinycKHMK HAYYHTCH:

- CaMOCTOSITEJIbHO OIpENEeNsATh LENU, 3aJlaBaTh MapaMeTpbl U KPUTEPUHU, MO KOTOPHIM MOXHO OIpPEAEIUTh, UYTO LEJIb
JNOCTUTHYTA;

- OIICHMBATh BO3MOJKHBIE MOCJECACTBUS JOCTIKEHHUS MOCTABICHHOW LIENH B JEATEIHHOCTH, COOCTBEHHOW XU3HH WU KU3HU
OKPYXAIOIUX JIF0JIeH, OCHOBBIBASICh HA COOOPaKEHUSAX ITUKU U MOPAJIH;

- CTaBUTH U (POPMyYIHMPOBATH COOCTBEHHBIE 3314l B 00pa30BaTEILHOM NESITEIHHOCTH U )KH3HEHHBIX CUTYAIUsX;

- OLICHUBATh PECYPCHI, B TOM YUCJIE BPEMsI U APYTUe HEMaTepUaIbHbIE PECYPChI, HEOOXOIUMbIE JJIsl JOCTHKEHUS TOCTABICHHOMN
1enu;



- BbIOMpaTh MNyTh AOCTMKEHHUS IEJIM, IUIAHUPOBATh pELICHWE IOCTaBJICHHBIX 3aJad, ONTHUMHU3UPYS MaTepuajbHble U
HEMATEPHUAJIbHBIC 3aTPATHL;

- OpPraHu30BbIBATH () PEKTUBHBIN OUCK PECYPCOB, HEOOXOIUMBIX JUIsl JOCTUKEHHS TIOCTABJICHHOM LENH;

- COIIOCTABIIATH ITOJIyYEHHBIN pe3yJIbTaT ACSITEIBHOCTHU C IIOCTABICHHOMN 3apaHee LEIbIO.

2. Ilo3HaBaTe/IbHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUSA

BhInyCKHUK HAyYHTCH:

- UCKaTh U HaXOAUTh 00OOIIEHHBIE CIIOCOOBI pelIeHus 3a]1a4, B TOM YHUCJIE, OCYIIECTBISATh pa3BEPHYThIN HHPOPMALIMOHHBIH
MOMCK M CTaBUTh Ha €r0 OCHOBE HOBbIE (yUeOHbIE U TO3HABATEIBHBIC) 33/1a4H;

- KPUTHUYECKH OIIEHUBATh U MHTEPIIPETUPOBATH HH(OPMAIIUIO C Pa3HBIX MO3UIIMMA, pacliO3HaBaTh U (PUKCUPOBATH TPOTUBOPEUHS
B MH(OPMAIIMOHHBIX HCTOYHUKAX;

- UCIIOJIb30BaTh Pa3JIM4YHbIE MOJEIBHO-CXEMAaTUUYECKUE CPEACTBA IS NPEICTABICHUS CYIIECTBEHHBIX CBSI3€M U OTHOLLIECHUH, a
TaK)Ke MPOTUBOPEUMA, BBISIBIICHHBIX B HHPOPMAIIMOHHBIX HCTOYHHUKAX;

- HaXOJWTh U IPUBOJUTH KPUTHUYECKHUE APTYMEHTBI B OTHOILIEHUM JECHCTBUM U CYXKICHUH APYroro; CIIOKOMHO M pa3yMHO
OTHOCHUTBCSA K KPUTHUUECKUM 3aMEUaHUSIM B OTHOIIEHMH COOCTBEHHOTO CYXKAECHMs, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOIO
pa3BuUTHS;

- BBIXOJIMUTH 332 paMKU Y4YeOHOIrO IpeaMeTa U OCYLIECTBIAThH IIeJICHANpPABICHHBIH MOMCK BO3MOXHOCTEH AJIsi HIMPOKOTO
HepeHoca CPEeICTB U CIOCOO0B AEHCTBUS;

- BBICTpauBaTh MHIUBUYaJIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO, YUUTHIBASL OTPAHUUYEHUS CO CTOPOHBI IPYTHX YYACTHUKOB U
pecypCHbIE OrpaHUYCHUS;

- MEHATB U YACPKUBATh Pa3HbIC ITO3ULMHU B [IO3HABATEIBHOU IEATEIBHOCTH.

3. KoMmyHHKaTHBHBIEC YHHBepcalbHbIe YUeOHbIE 1efiCTBUS

BpInyCKHHMK Hay4YuTCH:

- OCYLIECTBJISITh JI€JOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHHKaMH, TaK M CO B3pPOCIBIMHU (Kak BHYTpU OOpa3oBaTEJIbHON
OpraHM3alii, TaKk W 3a ee IMpeaelaMu), NOA0MpaTh MAapTHEPOB I JAETOBOW KOMMYHHKAIIMM HCXOAS U3 COOOpakeHuiu
PEe3yJIbTaTUBHOCTH B3aUMOJACHCTBYS, a HE JIMYHBIX CUMIIATHH;

- TIPU OCYUIECTBIIEHUHU TPYIINOBO pabOThl OBITH KaK PYKOBOJAUTENEM, TaK M WIEHOM KOMAaHJbl B Pa3HbIX pOJIsiX (FeHepaTop
ujel, KpUTHK, UCTIOJHUTENb, BBICTYNAIOLIUN, SKCIIEPT U T.11.);



- KOOPIMHUPOBATh U BBINOJHATH Pa00OTy B YCIOBUSAX PEaTbHOTO, BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMO/ICHCTBUS;

- pa3BEepHYyTO, JOTMYHO W TOYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIOJb30BAHUEM aJ€KBATHBIX (YCTHBIX M MHUCHMEHHBIX)
A3BIKOBBIX CPEJICTB;

- pacnio3HaBaTh KOH(IMKTOT€HHbIE CUTYallMH U MPEJOTBPAIIATh KOH(IUKTHI JO UX aKTUBHOU (pa3bl, BBICTPAUBAThH JEIOBYIO U
o0pa3oBaTeIbHyI0 KOMMYHUKALIMIO, H30€rasi JUYHOCTHBIX OLUEHOYHbBIX CYXICHUH.

Iliianupyemblie mpeaMeTHbie pe3yabTaThbl ocBoeHuss OOIT

[IpenmeTHBIC PE3yIbTaThl OCBOCHHS OCHOBHOW 0Opa30BaTEIIBHOW MPOTPaAMMBI IS YUCOHBIX MPEIMETOB Ha YIIIyOJICHHOM
YPOBHE OPUCHTHUPOBAHBI MPEUMYIICCTBEHHO Ha IOJTOTOBKY K IOCIEIYIONIEMY MPOPECCHOHATEHOMY O0pa30BaHHIO, Pa3BHUTHE
WHAVNBUAYATBHBIX CIIOCOOHOCTEH oOydJaromuxcst myTeM OoJiee TIyOOKOTO, YeM 3TO MpeaycMaTpuBaeTCs 0a30BBIM KypCOM,
OCBOCHHEM OCHOB HayK, CACTEMaTHYCCKUX 3HAHUH U CIIOCOOOB JICWCTBHM, MPUCYINHUX JAHHOMY yU4eOHOMY MPEAMETY.

[IpenmeTHBIC pe3ybTaThl OCBOCHHS OCHOBHOW 0O0pa3oBaTEIbHOM MPOrpaMMbl JIOJDKHBI 0O0CCIICYUBATH BO3MOXHOCTH
JaJBHEHIIEr0 YCIENTHOTO MPOodeCCHOHAIBHOTO 00YUYEHUS WM MPOdeCCUOHATBHON IeATEIbHOCTH.

TpebGoBaHus K TpeIMETHBIM pe3yJibTaTaM OCBOCHHS YIITYOJICHHOTO Kypca OHWOJOTMH JOJDKHBI BKJIIOYATh TPEOOBAHUS K
pe3yabTaTaM OCBOCHHS 0a30BOT0 Kypca M JIOMOIHUTEILHO OTPaKaTh:

1) copMHpPOBAaHHOCTH CUCTEMBI 3HAHUHN 00 OOITUX OMOJIOTHYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX;

2) chopMUPOBAaHHOCTh YMEHHH HCCIEI0BaTh M aHAJIW3UPOBATh OWOJOTHYECKHE OOBEKTHI W CHCTEMBI, OOBSICHSTH
3aKOHOMEPHOCTH OMOJOTUUECKHUX MPOIIECCOB U SABJICHUM; TPOTHO3UPOBATH MOCIIEICTBUS 3HAYNMBIX OMOJIOTHYECKUX UCCIIEIOBAHMM;

3) BageHue YMEHHUSIMU BBIJIBUTATh TUIIOTE3bI HA OCHOBE 3HAHUH 00 OCHOBOTIOJIATAIOIINX OUOJIOTHYECKUX 3aKOHOMEPHOCTSX U
3aKOHAX, O IMPOUCXOKIACHUU W CYIIHOCTU JKWU3HH, TJI0OAIBHBIX H3MEHEHUSAX B Omocdepe; MpoBepsATh BBIIABUHYTHIE THIIOTE3bI
AKCIIEPUMEHTATBHBIMH CPEJICTBAMU, (HOPMYIUPYS 1I€Tb UCCIICTOBAHNUS,

4) BIameHWE METOJaMHU CaMOCTOSITEIIbHOW MOCTAHOBKH OHMOJOTMYECKUX HKCIIEPUMEHTOB, ONMHUCAHWS, aHalKM3a M OICHKHU
JIOCTOBEPHOCTH TOTYYEHHOTO Pe3yJIbTaTa;

5) chopMHUpPOBAHHOCTH YOEKICHHOCTH B HEOOXOJIUMOCTH COOIIOJICHUS THUYCCKUX HOPM M JKOJOTHYECCKUX TpeOOBaHUI IPHU
MIPOBEICHUN OMOJIOTHYECKUX UCCIIEIOBAHM.

BrInycKHMK Ha Yri1y0JIeHHOM YPOBHEe HAY4YHUTCSI:

10 kace

- OIICHUBATh POJb OHMOJIOTHYECKUX OTKPHITHA W COBPEMECHHBIX WCCIICIOBAHWN B PA3BUTUM HAYKHM M B MPAKTUICCKOUN



JICSITSIILHOCTH JIOACH;

- OLICHMBATh pOJIb OMOJIOTUU B (OPMUPOBAHUU COBPEMEHHOW HAy4YHOW KapTHHBI MUpPa, MPOTHO3UPOBATH MEPCHEKTUBHI
pa3BuTHS OMOJIOTUH;

- yCTaHaBJIMBaTh W XapaKTEPU30BaTh CBSI3b OCHOBOIIOJATAIONIUX OWOJOTMYECKUX TMOHATUM (KJIETKA, OpraHu3M, BHJ,
sKOCUCTEMA, Orocdepa) C OCHOBOMOJIATAIOUIUMU NOHITUSIMU APYTUX €CTECTBEHHBIX HAYK;

- 000CHOBBIBATh CUCTEMY B3TJISIJIOB Ha KUBYIO IPUPOY U MECTO B HEM UeioBeKa, MPUMEHsISl OMOJIOTHYECKUE TEOPUH, YUCHHUS,
3aKOHbI, 3aKOHOMEPHOCTH, IOHUMATh TPAHUILIBI UX TPUMEHUMOCTH;

- IPOBOJINTH YUE€OHO-UCCIIEA0BATEILCKYIO AESATEILHOCTh IO OMOJIOTUN: BBIIBUTATh TUIIOTE3bI, INIAHUPOBATH PabOTy, OTOUPATH
U IpeoOpa3oBbIBaTh HEOOXOIUMYI0 HHGOPMAIINUIO, TPOBOUTH SKCIIEPUMEHTHI, MHTEPIIPETUPOBATh PE3YJIbTATHI, JI€JIaTh BHIBOJIBI HA
OCHOBE MOJIYYEHHBIX PE3YyJIbTATOB;

- BBISIBJISITh 1 OOOCHOBBIBATh CYIIECTBEHHBIE OCOOEHHOCTH Pa3HBIX YPOBHEH OpraHU3aIluy KU3HHU;

- YCTaHABJIMBATh CBSI3b CTPOCHUS U (DYHKIIUNA OCHOBHBIX OMOJOTHUYECKUX MAKPOMOJIEKYJ, UX POJIb B MPOIECcax KIETOYHOTO
MeTa00JIN3Ma;

- pemarh 3a7ayu Ha ompeaesneHue mnociuenoBarenbHocTH HykieotunoB JIHK wm uPHK (MPHK), antuxkomonor TPHK,
MOCJIEIOBATEIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe OelKa, MPUMEHSSI 3HaHHS O PEaKIUsAX MaTPUYHOTO CUHTE3a, TEHETHIECKOM KOJIE,
MPUHIIMUIIE KOMIIJIEMEHTAPHOCTH;

- JienaTh BBIBOJBI 00 HW3MEHEHMsIX, KOTOpbIE MPOM3OHIYT B IMpOIEccax MATPUYHOTO CHHTE3a B cCllydae H3MEHEHUS
nocJie10BaTeIbHOCTH HykKieoTna0B JHK;

- cpaBHMBATH (ha3bl JeJCHUS KICTKH; pellaTh 3aa4d Ha OMpE/Ie/ICHHEe W CPaBHEHHE KOJIMYECTBA T€HETHUYECKOrO MaTepHuaia
(xpomocom u JIHK) B Ki1eTKax MHOTOKJIETOYHBIX OPraHW3MOB B pa3HbIX (pa3zax KJIETOYHOIO IMKJIA;

- BBISIBIISITh CYIIECTBEHHBIC ITPU3HAKU CTPOCHUSI KJIETOK OPraHM3MOB Pa3HbIX IAPCTB JKUBOW MPUPOJbI, YCTAHABIUBATH
B3aMMOCBSI3b CTPOSHHUS M (YHKIIMI YacTei M OpraHOU0B KIETKH;

- 00OCHOBBIBATh B3aMMOCBS3b IUIACTHYCCKOTO M JHEPreTHUYCCKOTO OOMEHOB; CpPaBHUBATH MPOIECCHI IUIACTHYECKOTO H
SHEPreTUYECKOro OOMEHOB, MPOUCXOIAIINX B KJIIETKAX KUBBIX OPraHU3MOB,;

- ONPEAEIIATh KOJIMYECTBO XPOMOCOM B KJIETKaX PACTEHU OCHOBHBIX OTJEJIOB HA PAa3HbIX 3TAIlaX >KU3HEHHOTO IIUKIIA;

- pemiatb TE€HETHMYECKHE 3aJauyd Ha JUTHOPUIHOE CKpEIIMBAHHUE, CIEIJICHHOE (B TOM 4YHCIE CIHEIUICHHOE C TOJIOM)
HACJIEJIOBAaHUE, AHAJIWU3UPYIONIEEC CKpEIIMBAHWUE, IPUMEHSS 3aKOHbI HACJIEICTBEHHOCTH M 3aKOHOMEPHOCTH CIIEIUICHHOTO
HacJIeJ0BaHUS;



- pacKpbhIBaTh MPHWYMHBI HACIEACTBEHHBIX 3a00JICBaHHI, apryMEHTHPOBATh HEOOXOJAMMOCTh MEpP MPEIYyNPEKICHUS TaKHX
3a00JIEBaHHI;

- CPaBHUBATH Pa3HbBIE CIIOCOOBI PA3MHOKEHUS OPTaHU3MOB;

- XapaKTepHU30BaTh OCHOBHBIE ATAIbl OHTOTCHE3a OPTaHU3MOB,;

- BBISBIISATH NIPUYHMHBI M CYIICCTBEHHBIC MPU3HAKUA MOIU(PUKAIIMOHHOW U MYTAIllMOHHOW U3MEHUYMBOCTH; 0OOCHOBBIBAThH POJIb
W3MEHYHMBOCTH B €CTECTBEHHOM U MCKYCCTBEHHOM OTOOPE;

- BBISIBIIATH B TEKCTE OMOJIOTHYECKOTO CONEepKaHUSI IPOOIeMY U apryMEHTUPOBAHHO €€ OOBSICHSITH;

- TIPEJICTABIIATH OMOJIOTHYECKY0 HHPOPMAIIUIO B BUJIE TEKCTa, TAOJIUIIBI, CXeMbI, rpaduKa, JuarpaMMbl U JiejaTh BEIBOJIBI HA
OCHOBAaHHMM TIPEJICTABIICHHBIX JaHHBIX; MPEOOPa3oBBIBaTh TIpaduk, TaOIUIly, AUarpaMMy, CXeMy B TEKCT OHMOJIOTHYECKOTO
coJiepKaHusl.

11 kaacc

- OIICHMBATh POJIb OWOJOTMYECKHX OTKPHITUH W COBPEMEHHBIX HCCJICAOBAaHUNM B Pa3BUTHUM HAYKH W B MPAKTHUYECCKOUN
JIEATSIIBHOCTH JIOJICH;

- yCTaHaBJIMBAaTh M XapaKTePU30BATh CBSI3b OCHOBOIOJIATAIOIIUX OHOJIOTHYECKUX TOHSATUM (OpraHu3M, BHUJ, dKOCHUCTEMA,
ouocdepa) C OCHOBOIOJIATAIONTUMHU MMOHITUSIMH JAPYTHUX €CTECTBEHHBIX HAYK;

- 000CHOBBIBATh CUCTEMY B3IJISI0B Ha KUBYIO IPUPOY M MECTO B HEH ueoBeKa, MPUMEHSSI OMOJIOTHYECKHUE TEOPUH, YUCHUS,
3aKOHbI, 3aKOHOMEPHOCTHU, TOHUMATh TPAHUIIBI UX TPUMEHUMOCTH;

- POBOJINTH YUE€OHO-UCCIIEAOBATEIBCKYIO ACATEILHOCTD 10 OMOJIOTUH: BBIIBUTATh TUIIOTE3bI, INIAHUPOBATH PabOTY, OTOMPATH
U IpeoOpa3oBbIBaTh HEOOXOIUMYIO HHGOPMAIIHUIO, TIPOBOUTH SKCIIEPUMEHTHI, HHTEPIIPETUPOBATH PE3YyJIbTATHI, JIeJaTh BEIBOILI HA
OCHOBE MOJIYYEHHBIX PE3yJIbTATOB;

- 000CHOBBIBAThH POJIb K3MEHUYUBOCTH B €CTECTBEHHOM M MCKYCCTBEHHOM OTOODE;

- 000CHOBBIBaTh 3HAYEHHE Pa3HBIX METOJIOB CEJEKIIMH B CO3JaHWHU COPTOB PACTEHUM, IMOPOJ >KHMBOTHBIX M IINTAMMOB
MHUKPOOPraHU3MOB;

- 000CHOBBIBATH MPUYUHBI U3MEHSIEMOCTH B MHOTO00pa3us BHIOB, PUMEHSS CHHTECTHYCCKYIO TCOPHIO IBOJIFOINH;

- XapaKTePU30BaTh MOMYJISALMUIO KaK €AUHHILY SBOJIFOIIMU, BUJT KAK CHCTEMATUYECKYIO0 KATETOPUIO U KaK PE3yJIbTaT 3BOJIOINY;

- YCTAHABJIUBATH CBSI3b CTPYKTYPbI K CBOMCTB SKOCHUCTEMBI;

- COCTaBJISITh CXEMBI TEpPEHOCAa BEIIECTB U JHEPrUHM B DKOCUCTEME (CETH NUTAaHUsS), MPOTHO3UPOBATh WX HU3MEHEHHUS B
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3aBUCUMOCTH OT U3MEHEHHUSI (PAKTOPOB CPEbI;

- ApryMEHTUPOBATh COOCTBEHHYIO MO3UIUIO [0 OTHOIIEHHIO K 3KOJIOTMYECKUM MPo0dJieMaM U MOBEACHUIO B IPUPOJAHOM CpENE;

- 000CHOBBIBAaTh HEOOXOAMMOCTh YCTOMYUBOIO PA3BUTHSI KaK YCIOBHS COXpaHEHUs Onochepsl;

- OLEHUBATh MPAKTUYECKOE M ATHUYECKOE 3HAYEHHE COBPEMEHHBIX MCCIEJOBAaHUN B OHOJOTHH, MEIULMHE, SKOJOTHUH,
OMOTEXHOJOTMH; 0OOCHOBBIBATh COOCTBEHHYIO OLIEHKY;

- BBISIBJISITD B TEKCTE OMOJIOTMYECKOr0 COJIepKaHUs IPOOIEMY U apryMEHTUPOBAHHO €€ OOBACHSITh;

- IPEJICTaBIATh OUOJIOTMYECKYI0 MHPOPMALIUIO B BUJE TEKCTA, TaOJIULbI, CXEMbI, rpaduKa, AMarpaMMbl U JeJaTh BBIBOJIBI HA
OCHOBAaHMU TNPEJICTABICHHBIX JaHHBIX; MPeoOpa3oBbIBATH IpaduK, TaOIUIy, AUArpamMMmy, CX€My B TEKCT OHOJOTHYECKOTO
COJIEpIKaHUSI.

BrinyckHHMK Ha yriry0JIeHHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUThCH:

10 kaacc

- 0P2aHU308bI6aAMb U NPOBOOUMb UHOUBUOYATILHYIO UCCIe008AMENbCKYI0 0eAMeNbHOCMb No OUol02UU (UTU pa3padbamuléams
UHOUBUOYANBHBIIL NPOEKM). B8blOBUSAMb 2UNOME3bl, NIAHUPOBAMb pabomy, omoupams u npeoopaszosvleams HeoOX0OUMYIO
ungopmayuio, NPo8OOUMb IKCNEPUMEHMbl, UHMEPNPEMUpPo8ams pe3yabmamsl, 0elams 6bl800bl HA OCHO8E NOJYUEHHbIX
pe3ybmamos, npeocmasiims nPooyKm C80UX UCCIe008AHULL,

- NPOCHO3UPOBAMb NOCAEOCBUSL COOCMBEHHBIX UCCAE008AHUTL C YYEMOM IMUYECKUX HOPM U IKOJIO2UYECKUX MPeOOBaHUl,

- 8blOCNAMb CYUIeCNBEHHbIe OCOOEHHOCMU JHCUSHEHHBIX YUKI08 npeocmasumesiell pasHblX OmOeno8 pacmeHull U munog
HCUBOMHDIX,; U0OPANCAMb YUKIbL PA3BUMUS 8 BUOE CXEM,

- aHaIU3UPOBAMb U UCHOTBL308AMb 6 PeuleHUU YYeOHbIX U UCCIe008AMENbCKUX 3a0ad UHGOPpMAyurw o0 COB8PEMEHHbIX
UCCIe008AHUSX 8 OUOI02UU, MEOUYUHE U IKOTO2UU,

- apeyMeHmuposamev HeoOX00UMOCMb CUHMe3d eCMeCmMEEeHHO-HAYYHO020 U COYUOLYMAHUMAPHO20 3HAHUSL 6 JNOX)
UHGDOPMAYUOHHOU YUBUIUZAYUU,

- UCNONBL308aMb NPUOOPEMEHHbIE KOMNEeMEHYUU 8 NPAKMUYECKOU 0esimeabHOCMU U HOBCEOHEBHOU HCU3HU OJisl NPUOOpemeHUs
onvima desimebHOCIMU, npedulecmayrowell NPopeccuoOHaIbHOU, 8 0CHO8e KOMOPOU NedHcum OUoI02Usl KaK y4eOnbvlli npeomen.
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11 kaace

- 0pP2aHU308bI6AMb U NPOBOOUMb UHOUBUOYATLHYIO UCCAE008AMENLCKYIO 0esmMelbHOCHb NO Ouoio2uu (Uiu paspabamoléams
UHOUBUOYAbHBIIL NPOEKN): B8bl08U2AMb 2UNOME3bl, NIAHUPO8amb pabomy, omobupams U npeobpaz0svieamv HeOOX0OUMYIO
ungopmayuio, NPoBOOUMb IKCHEPUMEHMDbL, UHMEPNPEMmUposams pe3yibmamsl, 0elamv 6bl800bl HA OCHO8e NOJYYEHHbIX
Pe3yibmamos, npeodcmasinms NpoOYKm C80UX UCCIe008AHUL;

- NPOZHO3UPOBAMb NOCEOCNEUS COOCMBEHHBIX UCCIE008AHUL C YYEemMOM IMUYECKUX HOPM U IKOJIO2UYECKUX mMpeDOo8anull,

- QHAMU3UPOBAMb U UCNOTB308AMb 6 pPeUeHUU YYeOHbIX U UCCIe008ameNbCKUX 3a0ay UHPOPMAyUIo O COBPEMEHHBIX
UCCIe008AHUAX 8 OUOI02UU, MeOUYUHEe U IKOJO2UU,

- apeyMeHmuposams HeoOX0OUMOCMb CUHME3d eCMeCMBEHHO-HAYYHO20 U COYUOSYMAHUMAPHO20 3HAHUAL 8 3NOX)Y
UHDOPMAYUOHHOU YUBUTUZAYUU,

- MOOeIUpPOBaAmMs UMeHeHUe IKOCUCEM NOO GIUAHUEM PA3IUYHBIX 2PYRI YaKmMopo8 OKpyicaloueli cpeobl,

- BLIABIAMb 8 NpPoYecce UCCIe008AMENbCKOU 0esmelbHOCIU NOCAeOCBUSL AHMPONO2EHHO20 8030€UCMBUsL HA IKOCUCTEMb]
CB0€20 pecuona, npeonazams cnOcoObl CHUNCEHUSL AHMPONOSEHHO20 8030€liCMBUSL HA IKOCUCTEMbL,

- UCNONBL308AMb NPUOOPEMEHHble KOMNEeMEHYUU 8 NPAKMUYECKOU 0esimelbHOCMU U HOBCEOHEBHOU HCUZHU 0I5l NPUOOpemeHUs.
onvima oesmenbHOCmu, npedulecmsyrowell NPodheccUoOHaIbHOU, 8 OCHO8e KOMOPOU NeHCUM OUONI02USL KAK YUeOHbI npeomen.
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Coaep:xanue y4eOHOT0 mpeaMeTa Kypca

B cucreMe ectecTBEHHO-HAYYHOT 0 00pa30BaHMsl OMOJIOTHS KaK y4eOHBIH MpeaMeT 3aHUMAaeT BaXKHOE MECTO B (JOPMUPOBAHUU:
HAay4YHOM KapTUHBI MHPA; (PYHKIMOHAIBHOW IPAMOTHOCTH, HEOOXOAUMOW NJisi MOBCEIHEBHOM >XU3HU; HAaBBIKOB 30pOBOr0 M
0€30MacHOro AJIs YEeJIOBEKA U OKPYIKAIOUIEH cpelpl 00pa3a JKU3HU; SKOJIOIMUECKOTO CO3HAHUSA; [IECHHOCTHOIO OTHOUIEHMSI K KUBOM
MIPUPOJE U YETIOBEKY; COOCTBEHHOM MO3ULIMH IO OTHOUIEHUIO K OMOIOrH4eckoi nH(popMaIim, MoIy4aeMoi U3 pa3HbIX HCTOYHUKOB.
WN3yyenune Ouonoruu co3gaer yciaoBUS s (QOPMUPOBAHUS Yy OOYYaIOIIMXCS  HMHTEIUIEKTYyallbHBIX, TPa’KJaHCKHUX,
KOMMYHUKaIIMOHHBIX U UH()OPMAITMOHHBIX KOMIIETEHIUH.

OcBoenue nporpaMmsel 110 OMoJIOTHH 00€eCIIeYruBaeT OBJIaJACHHUC OCHOBaMH y‘l€6HO-I/ICCJICI[OBaTCJIBCKOﬁ ACATCIIBHOCTH,
HAaYYHbIMU MCTOAAMU PCHICHUSA PA3JIMIHBIX TCOPCTHYCCKUX U IMMPAKTUYICCKUX 3a1a4.

N3yuyenue Ouonoruu Ha yriayOJE€HHOM YpOBHE OpPHMEHTHPOBAHO HA: MOJATOTOBKY K MOCIEAYIOIIEMY MPOo(ecCHOHATLHOMY
00pa30BaHMIO; PAa3BUTHUE WHIWBUIYAIbHBIX CIHOCOOHOCTEM OO0ydaloImMXCs MyTeM Oojiee TIIyOOKOro, 4yeM IMpeayCMaTpUuBaETCs
0a30BbIM YpPOBHEM, OBJIAJCHHUS OCHOBAMHM OHMOJOTMM M METOJaMU H3Y4Y€HHUs OpraHmyeckoro mmpa. M3ydenuwe OHOJOTMU Ha
yrayOJeHHOM ypOBHE OOECIeuMBaeT: TMPUMEHEHHE TMOMYYEHHBIX 3HAHUW [JI pEeHIeHUs MPaKkTUYEeCKUX U y4eOHO-
UCCIIEIOBATENbCKUX 3a7a4 B M3MEHEHHOW, HECTaHAAPTHOM CUTyallMd, YMEHUE CHUCTeMaTH3MpOBaTh U 0000IIATh MOJyYEHHbBIE
3HAHMS; OBJIAJICHUE OCHOBAMHU MCCIIEOBATEIBCKOM JEATEIHHOCTH OMOJIOTMYECKON HANpPaBICEHHOCTH U TPaAaMOTHOTO O(OpMIICHHUS
MOJTyYE€HHBIX PEe3yJIbTaTOB; Pa3BUTHE CIOCOOHOCTH MOJEIMPOBATH HEKOTOPHIE OOBEKTHI U IMPOIIECCHI, MPOUCXOSANIIUE B KUBOU
npupone. M3yuenne mpeaMera Ha YIIIyOJI€HHOM ypOBHE MO3BOJSET (OPMUPOBATH Yy OOYYAIOIMIUXCS yYMEHHE aHAIW3HPOBATH,
IPOTHO3UPOBATH U OIIEHUBATH C MO3UIIUU IKOJIOTHUYECKOI 0€30MacCHOCTH MOCIECTBUS IEATEILHOCTH YEIOBEKA B YKOCUCTEMAX.

Ha yrmybmennom ypoBHe wusyueHue mpeamera "buomorus" B dactu QopmupoBaHHS y OOydYarOMIMXCA HAYYHOTO
MHUPOBO33PEHUS, OCBOEHHUS OOIIECHAYYHBIX METOJIOB, OCBOCHHS MPAKTHMUECKOTO MPUMEHEHHS HAy4YHBIX 3HAHUN OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C MIPEAMETaMH 00JIacTel €CTeCTBEHHBIX, MATEMATUYECKUX U TYMAHUTAPHBIX HAYK.

10 knace
buosiorns kKak KOMIUIEKC HAYK O KUBOM NMPUPO/IE

buonorus kak KOMIIIEKCHAs HayKa. COBpeMeHHBIe HaIIPpaBJICHUA B ouosiornu. CBsA3b OMOJIOTMHM C APYIrUMH HayKaMH.
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Brimmonnenue 3ak0HOB (1)I/I3I/IKI/I U XMMHUHU B KMBOU IIpHUpO/JC. Cunrtes CCTCCTBCHHO-HAYYHOI'0O U COOUOTYMAHHUTAPHOI'O 3HAHUA Ha
COBPEMCHHOM 3TallC Pa3BUTHA HHUBUJIN3AlINH. HpaKTI/I‘-IGCKOG 3HAYCHHE OMOJIOTNYECKUX 3HAHUH.

buonoruyeckue cucrembl Kak mpeaMeT u3ydeHus Ouojoruud. OCHOBHBIE MPUHUMUIBI OpraHU3alid M (PYHKIHMOHUPOBAHUS
OMOJIOTUYECKUX CUCTEM. bruosoruueckre cCuCTeMbl pa3HbIX YPOBHEH OpraHU3aluu.

['unore3sl U TeopuH, UX posib B (HOPMUPOBAHWU COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHUHBI MUpa. MeToJlbl Hay4yHOTO
MO3HAHUSI OPraHUYECKOTO MUpa. DKCIIEPUMEHTaIbHbIE METObI B OMOJIOTMH, CTAaTUCTUYECKas 00padOTKa JaHHBIX.

CrpykrypHBIe H (YHKINOHAIBHbIE OCHOBBI KU3HU

MouiekyiapHbIE OCHOBBI KU3HU. Makpo3aieMeHTBl 1 MUKpO3JieMeHThl. Heopranndeckue BemectBa. Boaa, ee ponp B )KUBOU
npupojge. ['mapodunsHocTs U TUAPOGOOHOCTL. Ponb MuHEpanbHBIX coieil B kieTke. OpraHuyecKkue BEIIeCTBA, TOHITHE O
PETYJAPHBIX M HEPETYJSPHBIX OuonoiauMmepax. YTIeBoJbl. MoHOcaxapubl, OJUTrocaxapujibl W Tmonucaxapuasl. DyHKIUU
yrieBosioB. Jlununapl. @yukiuu nunuaoB. benku. OyHkuun 6e1koB. Mexanusm AeicTBUs GhepMeHTOB. HykIIenHOBBIE KHUCIOTHI.
JHK: ctpoenue, cBoiictBa, Mmectononoxenue, ¢pyakuun. PHK: crpoenue, Buasl, pynkmuu. ATD: ctpoenue, dynkiuu. [Ipyrue
OopraHWYecKHue BelecTBa KJIeTku. HaHOTeXHOIOTruu B OMOJIOTHH.

Krnerka - crpykrypHas u (QyHKIMOHAJIbHAs enuHUIa opraHu3Ma. PasButue nurtonoruu. CoBpeMEHHBIE METOIbI M3yUYEHUs
kieTku. KierouHnas Teopusi B CBeT€ COBPEMEHHBIX JAaHHBIX O CTPOCHUHM M (PYHKIUAX KIETKU. Teopus cumOuorenesa. OCHOBHBIC
4acTH ¥ opraHou bl kKiieTku. CTpoeHue u GyHKIuu Ononorndaeckux memopas. [luromnasma. Snapo. Ctpoenue u GyHKIME XPOMOCOM.
MemOpanHble W HeMeMOpaHHBIe opraHoujsl. llurockener. Bxmiodenus. OCHOBHBIE OTIWYHTEIbHBIE OCOOCHHOCTH KIIETOK
mpokapuoT. OTINYUTENHHBIE 0COOCHHOCTH KJIETOK DYKapHOT.

Bupycel - Heknerounas ¢opma xuzHu. CrocoObl mepeadyd BUPYCHBIX WHGEKIUH U Mepbl MPOPUIAKTUKH BUPYCHBIX
3aboneBanuii. Bupycoiorus, ee npakTuaeckoe 3HaUCHHE.

Kinerounsiit Metabonu3m. @epMeHTATUBHBIN XapakTep peakiuii 0OMeHa BEIIECTB. DTallbl SJHEPreTHYECKOro oOMeHa. A3poOHoe
1 aHadpoOHOe IpIXaHue. Poib KJIETOYHBIX OPraHOMIOB B IMpoOIeccax IHEPreTHIecKoro obomeHa. ABTOTPOHB U TeTepOTPOdHI.
®dotocunte3. Pa3pl PoTOCHHTE3a. XEMOCUHTES.
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Hacnencreennast undopmanus u ee peanuszanus B KiIeTKe. [ eHeTUUeCKU KOJ, €ro CBOMCTBA. DBOJIOI U MPEACTABICHUN O
reHe. CoBpeMeHHbIE IPEICTABICHUS O TeHE U reHoMe. brocuHTe3 Oenka, peakiiuu MaTpUYHOTO CUHTe3a. Perysius paboTsl FTeHOB
U IpOLIeCCOB OOMEHa BEIECTB B KJeTKe. ['eHHas nHXKeHepus, TeHOMUKA, TpoTeoMuka. Hapyiienne O6MoXMMUYECKUX MPOLIECCOB B
KJIETKE T0JT BIUSIHUEM MYTarcHOB U HAPKOT€HHBIX BELIECTB.

Krnerounsrit uuki: uarepdasa u geiaenue. MuTtos, 3HaueHrue MuTO3a, (ha3bl MuTO3a. CoMaTHYECKHE U MOJIOBBIE KIIETKH. Melo3,
3HaueHue Meio3a, (ha3bl Meiio3a. Meilo3 B )KU3HEHHOM IIUKJIE OpraHn3MoB. POPMUPOBAHUE MOJIOBBIX KJIETOK Yy IBETKOBBIX paCTEHU
Y TIO3BOHOYHBIX UBOTHBIX. Perymnsius neineHus KJIeToK, HapyIIeHHs! peryJisiluy Kak MpuurHa 3a0o1eBaHuid. CTBOJIOBBIEC KIETKHU.

Opranusm

OcobenHocT OIHOKJICTOYHBIX, KOJOHHAJBbHBIX W MHOT'OKJICTOYHBIX OPrdaHHU3MOB. B3aumocBs3b TKaHeﬁ, OpraHoB, CHCTCM
OpraHOB KaK OCHOBA LCJIOCTHOCTH OpraHHU3Ma.

OcHOBHBIE TTPOIIECCHI, TPOUCXOAIINE B OPraHU3Me: NMUTAHUE U TUIIEBApEHUE, JIB)KEHUE, TPAHCTIOPT BEIIECTB, BHIJEICHUE,
pa3IpakUMOCTh, PETYJISIMS Yy opraHu3MoB. [logaepkanue roMmeocTtasa, MpUHIIUI OOpaTHON CBSI3U.

PazmHoxenue oprann3MoB. becrionoe u nosioBoe pazMHoOXKeHue. J[BOMHOE OIIOAOTBOPEHUE Y LIBETKOBBIX pacTeHUN. Buubl
OIUTOIOTBOPEHHS Y KUBOTHBIX. CrIOCOOBI pa3MHOXKEHHUS Y pacTeHUN U >KMBOTHBIX. [lapTeHorenes. OHTOreHe3. DMOpUOHATBHOE
passutue. [loctamOpuonansHOe pasputHe. [Ipsmoe u Hempsimoe pa3BuTue. JKU3HEHHBIE HMKIBI PAa3HBIX TPYII OPraHU3MOB.
Perynsauus naauBuyanbHOro passutus. [IpuurHbel HapylLIeHU pa3BUTUS OPraHU3MOB.

Hcropust BOBHUKHOBEHUSI M PA3BUTHS T€HETUKHU, METOJIbI T€HETUKU. | eHeTHUeCKe TEPMUHOJIOTHUSI U CUMBOJIMKA. ['€HOTUIT 1
denotun. BeposTHOCTHBIA XapakTep 3aKOHOB T€HETHKH. 3aKOHBI HaciencTBEeHHOCTH ['. MeHnmens u ycloBUS WX BBIIIOJHECHHS.
[utonornueckue OCHOBBI 3aKOHOMEPHOCTEW HaciedOBaHUA. AHaIU3HUPYIOIIEE CKpelluBaHUE. XPOMOCOMHAas TeEOpuUs
HacnencTBeHHocTH. CLEIUIEHHOE HaclieloBaHue, KpoccuHrosep. Ompenenenue mnosa. CHENIEHHOE € IOJOM HacjledOBaHUE.
B3aumoneiicTBue ajienbHBIX W HEAJIEIbHBIX TE€HOB. ['e€HeTHYecKHMe OCHOBbI HMHAMBUIYATbHOTO pa3BUTUA. [ eHeThueckoe
KapTUPOBAHHUE.

I'eneTuka YCJIOBCKA, MCTOAbI H3YYCHHUSA I'CHCTHKH 4YCJIOBCKA. PGHpO,Z[YKTI/IBHOG 300pOBBC YCJIIOBCKA. HaCJ'IeI[CTBeHHI)Ie
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3a00JIeBaHUS YCJIOBCKA, UX NPCAYIPCIKACHHUC. 3HaueHNE T'CHETUKH JJIA MCAUIUMHBI, OTUYCCKHUEC aCIICKTHI B obiacTu MEIUIMHCKOMN
I'CHCTUKM.

I'enotun u cpena. HenacnencrteeHHas M3MeHUYMBOCTb. HopMma peakuuu npusHaka. BapuallMOHHBIM psAx M BapHUallMOHHAs
KpuBasd. HacnencrBeHHass U3MEHYMBOCTb. BUJIbl HacIeCTBEHHON n3MeHYnBOCTH. KOMOMHATHBHAS U3MEHYMBOCTh, €€ UCTOYHUKHU.
MyTtauuu, BUAbBl MyTaluil. MyTareHsl, X BIHMSHHE HAa OpPraHU3Mbl. MyTaluu Kak MpUYMHA OHKOJOTMYECKHX 3a00JeBaHUM.
BHesnepHas HACcIeICTBEHHOCTh U U3MEHYMBOCTh. DMUT€HETHKA.

11 kaacc
Opranusm

I[OMGCTI/IKaIII/ISI H CCICKIUA. HGHTpBI OJOMAIIHUBAHUWA ) KUBOTHBIX U HCHTPHI IPOUCXOKIACHUA KYJIbTYPHBIX paCTeHHﬁ. MGTO}ILI
CCJICKI MU, HMX TCHCTHUYCCKHUEC OCHOBBI. I/ICKyCCTBCHHLIﬁ OT60p. YCKOPGHI/IG N TIIOBBIICHHUC TOYHOCTH 0T60pa C IIOMOIIBIO
COBPCMCHHBIX MCTOA0OB I'CHCTHUKH H OMOTEXHOJIOTHH. FGTGPOBI/IC N €ro HUCIIOJIB30BAHUC B CCJIICKIIUH. PaCIIII/IpeHI/Ie T'CHCTUYCCKOT'O
p33H006paSI/I}I CCJIICKONMOHHOI'O MaTCpHaJjia: IOJUILTION WA, OTIAaJICHHASA FI/I6pI/II[I/I3aLII/IH, BKCHepHMGHTaHBHBIﬁ MYTarcHcE3, KJIICTOYHAA
HHXXCHCPU, XPOMOCOMHAA MHIKCHCPUS, TCHHAA NHIKCHCPUSI. brobe3onacHOCTE.

Teopus 3BOJTIOIUA

Pazputue sBomonnoHHbiX unaeil. Hayunwie B3risiasl K. Jlunnes u JK.b. Jlamapka. DBomonnonHas teopusi Y. [lapBuHa.
CBueTensCTBA DBOJIONMHM  KUBOW MPHUPOJIBI: MAJCOHTOJIOTUYECKUE, CPABHUTEIbHO-aHATOMUYECKUE, SMOPHOJIOTUYECKHE,
ouoreorpaduyeckre, MOJICKYyIIpHO-TeHeTUUECKHe. Pa3BuTre npencraBinenuit o Buae. Bun, ero kputepuu. [lonynsamnus kak dhopma
CYLIECTBOBAaHMS BHJA W KakK BJEMEHTapHas €IuHUIA 3BodoUUH. CHHTETHYECKass TEOpHus H3BOJIONUMU. MUKpPOIBOMIOUUS U
MaKpOABOJIONHS. JIBUKYIIIE CUITBI DBOJIIOIUY, X BIUSHUE Ha TeHODOH/I monysinuu. J{petid reHoB u ciyyaiiHble HEHATTPABICHHBIC
n3MeHeHus reHodonaa momysuu. Y paBHenue Xapaun-Balin6epra. MonekyispHO-TeHETUIECKUE MEXaHU3MbI IBOTIOIUN. DOPMBI
€CTECTBEHHOTO OTOOpa: NBIDKYIIAs, CTAOMIM3HMPYIOIIas, AU3PYNTUBHAS. DKOJOTHYECKOE U Teorpauieckoe BUI000pa3OBaHHE.
Hanpasnenns u nytu sBosrounnr. @OpMbl 3BOJMIONWH: JUBEPreHUMs, KOHBEPIEHUHMs, Mapajuiean3M. MexaHu3Mbl ajganTanui.
KosBomrorus. Ponb 3BoIOIIMOHHOM Teopru B (HOPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MHPA.
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MHuoroobpasue OpraHu3MOB M MPHUCIIOCOOJICHHOCTh OPTaHU3MOB K Cpelie OOMTaHMs KaK pe3yJbTaT dBONIONMH. [IpuHIUIIBI
KiIaccuukanuy, cucrematnka. OCHOBHBIE CHUCTEMAaTHYECKHE TPYIIBl OpraHudeckoro wmupa. CoBpeMeHHBIE MOAXOIBl K
KJ1acCu(UKAUU OPraHU3MOB.

PasBurHe ')kxu3HM HA 3eMJie

Metonbl TaTUPOBKH COOBITUM MPOIUIOrO, I€OXPOHOJOrMYecKas IiKada. ['MmoTe3sl MPOUCXOXKIEHUS XU3HU Ha 3emile.
OcHoBHbI€ 3Tanbl 3BoIOIMN Ouochepsl 3emin. KittoueBbie COOBITHS B 3BOJIIOLUN PACTEHUN U )KMBOTHBIX. BoIMUpaHue BUIOB U €ro
IPUYHHBI.

COBpeMCHHBIe MNpCACTABJICHUA O IPOUCXOXKICHNUN YCIIOBCKA. CucreMaTndeckoe I0JI0KEeHHE YeJIOBEKa. 9BOJIIOLII/I$I YCJIOBCKA.
CDaKTOpI)I SBOJIIOIINH YCJIOBCKA. Pachr UCJIOBCKA, UX IMMPOUCXOKIACHUC U CANHCTBO.

Opranu3msl 1 OKpPY:KaUas cpeaa

Okonornyeckue (HakTopbl U 3aKOHOMEPHOCTH HMX BIMSHUS HAa OpPraHU3Mbl (MPUHLHUI TOJEPAHTHOCTH, JUMUTHUPYIOIIHE
dakropsl). [lpucnocobiienns opraHu3MoB K JEUCTBUIO 3KoJIorMueckux (akropoB. buonornyeckue putmbl. BzaumoneictBue
HKOJIOTHYECKUX (PAaKTOPOB. DKOJIOTHYECKAs HUIIIA.

buoreonenos. Dxocucrema. KoMrnoHeHThl 3kocucTeMbl. Tpodwudeckue ypoBHU. Tumbl mumieBbix 1eneid. [Iuimesas ceTs.
KpyroBopoT BelecTB U MOTOK SHEPTUU B dKOCHUCTEME. BHOTMYECKHE B3aMMOOTHOILICHUS OPraHU3MOB B sKocucteme. CBoilcTBa
skocucteM. [IpoayKTUBHOCT, M OMoOMacca 3KocucTteM pasHbIx TUNOB. Cykreccus. Camoperyismnus 3kocucteM. IlocieacTBus
BIIMSIHUS JICITEIIBHOCTH YeJIOBEKa Ha AKOCcHCTeMbl. HeoO0X01uMOoCTh coxpaHeHHsl OMopa3Ho00pa3us S3KOCUCTEMBI. ATpOIICHO3bI, UX
OCOOCHHOCTH.

VYyenne B.U. Bepranckoro o 6uocdepe, Hoocepa. 3akoHoMEpHOCTH cymiecTBoBanus 6rocheprl. KommoneHTs 6nocdeps u
ux poib. KpyroBopoTs! BemniectB B Onocdepe. buorennas murparus aromoB. OCHOBHBIC OMOMBI 3eMJTH.

Pons denmoBeka B Omocdepe. AHTpomoreHHoe BozueicTBHe Ha Owocdepy. IlpupomHbie pecypchl W palMOHAIBHOE
MPUPOJIONONIb30BaHue. 3arpsi3HeHne Ouocdepnl. CoxpaHeHHEe MHOrooOpas3usi BHUIOB KAaK OCHOBAa YCTOMYMBOCTU OHOCPEPHI.
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BoccranoButenbHas sxonorus. [IpodieMbl ycTOHYMBOTO pa3BUTHS.
[lepciekTuBBI pa3BUTHSA OMOJIOITMYECKUX HAYK, AKTyaJbHbIE MPOOJIEMbI OMOJIOTUH.
IIpumepHbIii NepeveHb JJa00PATOPHBIX U NPAKTHYECKHUX PadoT (Ha BHIOOP yUHUTEJIA):
Hcnonb3oBaHue pa3iMuHbIX METOAOB MPU U3YYEHUU OMOJOTUYECKUX OOBEKTOB.
TexHuKa MUKPOCKOITMPOBAHMS.
N3yudeHne KIETOK paCTEHNH U JKUBOTHBIX O] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIpenapaTax U UX OMUCAaHHE.
[IpuroroBiienne, paccMaTpUBaHKUE U ONMMCAHUE MUKPOIIPENAPATOB KIETOK PACTEHUN.
CpaBHeHUE CTPOCHHUSA KIIETOK PACTEHUH, )KUBOTHBIX, TPHOOB U OaKTepHil.
N3ydeHne NBUKEHUS LIUTOILIA3MBI.
N3ydeHne masMonmns3a 1 1e1ia3sMoiIn3a B KJIETKaX KOKHULIbI JIyKa.
N3yueHne (pepMEHTaTUBHOTO pacIICIICHUS IEPOKCUAA BOAOPOIA B PACTUTENBHBIX U )KUBOTHBIX KJIETKAaX.
OobHnapy>xeHue 0€JIKOB, YIriI€BOIOB, JIUIIUAOB C MOMOUIbIO KAUYECTBEHHBIX PEaKIUil.
Brinenenune JIHK.
N3ydeHne KaTalTuTUYECKOM aKTUBHOCTH ()EPMEHTOB (Ha MPUMEpEe aMIIIa3bl WIN KaTanas3bl).
Habmonenue Muto3a B KJIeTKaX KOHYMKA KOPELIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.
N3ydeHne XpoMOCOM Ha TOTOBBIX MUKPOIIpEINapaTax.

N3ydenne craguii Mei03a Ha TOTOBBIX MUKpOIIpenapaTax.
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N3yuyenue cTpoeHUs MOJOBBIX KJIIETOK Ha TOTOBBIX MHKpPOIIpenaparax.

Pemmenue aeMeHTapHBIX 3a/1a4 IO MOJICKYJISIPHON OMOJIOTHH.

BrlsiBIeHHe TPU3HAKOB CXOJICTBA 3apOJIBIIICH YeI0BeKa M IPYTUX MO3BOHOYHBIX JKUBOTHBIX KaK JI0KAa3aTeIbCTBO UX POJICTBA.
CocraBieHHUE 3JIEMEHTAPHBIX CXEM CKPEIITUBAHUS.

Pemenue reHeTHUECKHX 3a/1a4.

N3yuenue pe3yabTaToB MOHOTHOPHUIHOTO U JUTHOPUIHOTO CKPEIIUBAHUS Y APO30(DHIIBI.
CocraBieHue 1 aHaJIU3 POJAOCIOBHBIX YeJIOBEKa.

N3yuyeHnne n3MEHYNBOCTH, IOCTPOCHHUE BApHAIIMOHHOTO PsI/Ia U BApUAIIMOHHOW KPHBOM.
Onucanue ¢peHoTumna.

CpaBHeHuUe BHUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIO.

Onucanue mprcnocoOJIEHHOCTH OpraHU3Ma U €€ OTHOCUTEIILHOTO XapakTepa.

BrisiBieHre mpucnoco0IeHn OPraHu3MOB K BIUSIHUIO PAa3IMYHBIX YKOJIOTHYECKUX (HAaKTOPOB.
CpaBHEHHE aHATOMUYECKOTO CTPOEHHUS PACTEHUI pa3HBIX MECT OOUTAHUSI.

Mertonpl u3mMepenus (paxkTopoB Cpesibl OOUTAHUS.

N3ydeHne 3K0N0rnuecKnx afanTalnii 4eJI0BeKa.

CocraBieHue MHUIIEBBIX IETEH.

N3yueHne u onrcaHue 3KOCUCTEM CBOEH MECTHOCTH.
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MopaenupoBaHue CTPYKTYp U MPOLECCOB, MPOUCXOIAIINX B IKOCUCTEMAX.

OneHka aHTPONOT€HHBIX U3MEHEHNUN B IPUPOJIE.
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TemaTuueckoe IVIAHUPOBAHHUE C YKA3aHUEM KOJINYECTBA YaC0B, OTBOAMMbIX Ha OCBOCHHEC KaXXJ101 TeMbl

10 xkiaace

HazBaunmue pa3jaeia Ha3Banue TeMbl KosmnuecTBo
4acoB

BBenenne Kpatkas uctopus pazButus Ouosioruu. buosorust kak KOMIJIEKCHasi HayKa 4

CyIIHOCTB KU3HU U CBOMCTBA KUBOTO

YPOBHI/I OopraHmn3anuvun YKUBOM MAaTCpUu U NPUHOUIIBI UX BBIACICHUS

MGTOIIBI OHOJIOTHH. COBpeMCHHBIe HaIlpaBJICHUA B OHoJIOTHH

buojornueckune CHCTEMBI: KJI€TKa, OpraHu3m

MosexyJibl u | Knerka: uctopus uzyueHusi. CoBpeMEHHBIE METObI NU3YUEHUS KIETKU 13

KJIeTKH Knerounas teopus

Oco0eHHOCTH XMMHYECKOT'0 COCTaBa KIETKH. HeopFaHI/I‘ICCKI/IC BCIICCTBA

CTpOGHI/Ie " POJIb BOABI B KIICTKC

Opranunueckue BemiecTBa. buomnonumepsl. benku. AMHHOKHCIOTHI, UX CTPYKTypa H

byHKIIH
YpoBHH opranuzaiuu 6e1KoBbIX MoJieKysl. CBoicTBa U QyHKIIMH OEIKOB

benku-hepmeHTHI

VYTrneBossl, UX pa3HOOOpa3ue, CTpOCHUE U (PYHKITUU

JIunuel, 0COOEHHOCTH UX CTPOSHHS U (DYHKITUH

buonornueckue nomumepsl - HykiaenHoBbele Kuciotel. JIHK: crpoenue, cBolicTBa,
nokanu3anus, GQyHKIUN

PuGoHyKIIeMHOBBIE KUCIIOTHI: CTPOCHUE, BUJIBI, PYHKITUU

AT®: ctpoenue, pyHKIUU

Pemienue 3aa4u o MoOJIEKYJISIpHOW OMONIOTUA

buonornueckue memOpanbl. DyHKIMU T1a3MaIeMMBbl 11

[Ina3monu3 u ACIIa3MOJIN3 B KIICTKaX JIyYKa
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Kiaerounnie
CTPYKTYPbl H HX

GyHkunmn

OnHoMeMOpaHHbIE OPTaHOUIbI KIIETKH

JIBymeMOpaHHbIE OpraHOu bl (MUTOXOHIPHUH, MJIACTUIBI)

Crpoenue u QpyHKIMH siapa

HememOpaHHbIe OpraHOU bl KIETKH

Crpoenue u PyHKIIUU POKAPUOTUUECKOMN KIETKH

Ponb Oaktepuii B Ipupoe U )KU3HU YeTIOBEKa

CpaBHI/ITﬁJIBHaSI XapaKTCPUCTHUKA TPOKAPUOTUICCKHUX U OYKAPUOTHIYCCKHX KIICTOK

Bupycel — HekeTouHbIe (OPMBI )KU3HU

Ponw BUpyCOB B pHpoie U )KU3HU YEITOBEKA

Oobecneuenne Metabonu3m. ABTOTpOQBI U reTepoTPOdbI 8
KJIETOK U | ObecrnieyeHue KICTOK SHEPrueh MyTéM OKHCIICHUS OPTaHUYECKUX BEIECTB
OPraHU3MOB Bbpoxenue u npixanue
JHeprueu Pemenue 3a1a4 Ha SHEPreTUUECKUM 0OMEH B KJIETKE
dotocunTte3. CBeroBas ¢aza
TemHoBas ¢aza hoTocuHTE3A.
XEeMOCHUHTE3
AcCUMWISIIIUS U JUCCUMUIIALIUS
HacaeacrBenHast I'enetnyeckas nadopmanus 7
uHpopManus " | Tpanckpunuus. ['eHeTH4eckui KoJl, €ro CBOMCTBA
peaqu3anus ee B | buocuHTe3 6enKOB. Perymsius TpaHCKPUIIIIMK M TPAHCIISIIUN
KJIeTKe Perumkanusa JIHK
Pemenne 3amay Ha OnocuHTE3 OElIKa B KIIETKE
['eHbl, XpOMOCOMBI, TEHOM
['enHas nHxenepus
NuauBuayanabHoe | OJHOKIETOUYHBIE M KOJOHHUAIBHBIC OpraHU3Mbl. MHOTOKJIETOYHBIE OPTaHU3MBI 16
pa3BuTHE U | MHOTOKJIETOUYHBI OpraHu3M Kak eauHas cucreMa. KOHTpoiab WHIMBHAYAIbHOCTH

MHOT'OKJICTOYHOI'O OpraHmn3ma
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Pa3MHOKEeHue
OpPraHu3MoB

CamoBocmpousBeeHuE KIeTOK. MUTO3

buonoruueckoe 3Hauenune mutosa. Hapymenust mutosa

becrnionoe pazMHOXKeHHE OpraHU3MOB

OOmeH reneTnyeckor nHpopmaleil Mexay opranuzMamu. Meiios

CoMaTH4decKre U IMOJIOBhIE KIETKU. | aMeToreHes

OCOOCHHOCTH CIIepMaTo - U OBOTEHE3a

[TomoBoe pasMHOXKEHHUE

O11010TBOPEHHE Y IIBETKOBBIX PACTCHUN

OHJIOIIOTBOpeHI/Ie Y ’KMBOTHBIX

CpaBHeHI/Ie MMpOonLeCCOB MMOJOBOT0 U Oecrosoro PAa3SMHOXKCHUA

OnTorenes. OMOpUOHAIBHOE Pa3BUTHE

[TocTaomMOproHaIbHOE Pa3BUTHE PACTEHUMN

HOCT3M6pI/IOHaJILHOC Pa3BUTUC JKNBOTHBIX

OnTorenes yeoBeKa. PCHpOI[YKTI/IBHOG 340POBLC

OcHoBHbIE 3aKOHOMEPHOCTH HACJIECJACTBEHHOCTH U HIBMCHYHUBOCTH

OcHoOBHBIE
3aKOHOMEPHOCTH
SIBJICHMI
HACJeJCTBEHHOCTH

I/ICTOpI/I}I pPa3BUTHUA T'CHCTHUKMU. I'eneTuxa: npeamMeT, 3aa9i U METOAbI TCHCTHUKHU

I'eneTnueckue TCPMHUHOJIOTHUA 1 CUMBOJIMKA

I'enotun kak OcJI0CTHAaA CUCTCMaA

['uGpunonoruueckuit MeTO U3yUEHHUS HACIEICTBEHHOCTH

Monorubpunnoe ckpemmuBanue. [lepBoiii 1 BTopoit 3akonsl ['. Mennens

Pemenue reHeTHUECKHX 3a/1a4 HA MOHOTHOPUTHOE CKPEIIUBAHKE

3aKOH YMCTOTHI TaMET U €TI0 OUTOJIOTHYCCKOC 000CHOBaHHE

JurubpuaHoe u monmuruOpuaHoe ckpemmbanue. Tperuit 3axon I'. Mennens

AHanu3upyrouee CKpelnBaHue

Pemenue reHeTuuecKkux 3aJa4 Ha I[I/IFI/I6pI/II[HOG CKpCIIMBAaHUC

B3aumoperictBue reHoB. [1o1HOE M HEMOJIIHOE JOMUHHUPOBAHUE

B3aumopericteue renoB. KogomunupoBanue. CBEpX1OMUHUPOBAHUE
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Pemenne reneTHYECKUX 3aga4d Ha BSaHMOILGfICTBHG AJJICJIBHBIX TCHOB

Omnucra3. KomniuemeHTapHOCTh

ITonumepus. IlnelioTponus.

MHOXECTBEHHBIN AJIJIEITU3M

Pemenne reneTHYCCKUX 3a4a4d Ha B3&PIMOI[€I>1CTBHC HCAJJICIIbHBIX I'CHOB

CraTuctuueckas npupoaa TCHCTUYCCKHUX SaKOHOMepHOCTCﬁ. OTKI0HEHUS oT
TCOPCTHUICCKH OKHAACMBIX paCH_IGHJIeHI/Iﬁ

HacnenoBaHnue ClEIICHHBIX T€HOB. XpOMOCOMHaH TCOPUA HACIICACTBCHHOCTHU

Pemenne reneTnyeckux 3aja4d Ha CLCIJICHHOE HaCJICAOBAHHC

Kaptuposanue xpomocom

I'eneTnka nmosa

OHpe,HeJIGHI/IC noja. Tunel OIIpCACIICHHA I10JIa

Pemenue 3a1a4 Ha CHCIIJICHHOC C ITOJIOM HACJICAOBAHUC

OcHoOBHBIE 3aKOHOMEPHOCTH U (HOPMBI U3BMEHYMBOCTH 10
3aKOHOMEPHOCTH | MyTanMoHHas U3MEHUYMBOCTh. BHUIBI M CBOKICTBA MyTaluii
SIBJICHUH I'enHbIE, XpOMOCOMHBIE, TCHOMHBIE MYTallUH
HU3MCHYMBOCTH [IprymHBI 1 4aCTOTa BOSHUKHOBEHUS MyTallui. VICKyCCTBEHHBI MyTareHes

DOBOJIIOIIMOHHASA POJIb MyTalui. MyTareHsl 1 OKpy»Karolas cpeaa

KoMOnHaTuBHas U3MEHYMBOCTD

BresnepHas HacIeCTBEHHOCTh U U3BMEHYMBOCTh

BzaunmopericTBre TEHOTHIIA U CPEITBI

3aKOH rOMOJIOTMYECKUX PA0B HacieACTBeHHOM n3MenunBocty H. Y. BaBuiosa

Bapuaunonnslil psa v BapyalMOHHAs KpUBast
I'enernueckue OCHOBHBIE 3aKOHOMEPHOCTH (DYHKIIMOHMPOBAHUS TE€HOB B XOJAE€ WHIWBUIYAIBHOTO | 3
OCHOBBI passurus. [lepecTpoiiku reHoma B OHTOreHese. 1IposiBieHre TeHOB B OHTOI€HE3€E
HHIMBUAYAJbHOro | HacnenoBanne nuddepeHIIMpPOBAaHHOTO COCTOSTHUSI KJIETOK. XHWMEPHBIE M TPaHCTEHHBIC
pa3BUTHUA OpraHu3Mbl
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I'eHeTHUECKME OCHOBBI IHOBCACHUA

I'enernka MeTo1bl FEHETUKH YelioBeKA. JIOMUHAHTHBIE U PELIECCUBHBIE TPU3HAKH Y UYEIIOBEKA 6
Yyel0BeKa bnu3Hensl u 6JIM3HEOBBIA METO/ MCCIIEJOBAaHUS B TEHETHKE YeJIOBEKA
[luToreneruka yenoBeka
Kaptuposanue xpomocom venoseka. [Iporpamma «I'eHOM yenoBeka»
[IpenynpexxneHue U Je4eHre HEKOTOPBIX HACJIEICTBEHHBIX 00JIe3HEH YeIoBeKa
['ogoBas mpomexyToyHas aTTecTanys: UTOTOBBIMA TECT
11 knacc
Ha3zBanmue pasaea Ha3Banue TeMbl KosiunuectBo
4acoB
JBOTIOUA
Jomectuxkanusa ™ | Mcropus pa3sutus cenekuuu. [IpeamMer, 3a1aun 1 METObI CEIIEKLIUN 14
ceJIeKIM s

H. 1. BaBusioB u €ro poJsib B pa3BUTHH CEIICKIIUU

JlomecTukanus

[{enTpsl OTOMAIIHUBAHYS )KUBOTHBIX U MPOUCXOXKICHUSA KYJIbTYPHBIX PaCTCHUN

OCOOEHHOCTH CEJIEKIIMM PACTEHUW: WCKYCCTBEHHBIM OTOOp, rulOpuausamus. SIBieHHE

IreTCpo3uca u €ro UCII0JIb30BaAHHNC B CCICKIMOHHOM IIPOLCCCC.

PaCHH/IpeHI/Ie ICHCTUYCCKOI'O pa3Hoo6pa31/m CCIICKOMOHHOI'O MaTcpuajia

COBpeMeHHBIe MCTOAblI CCICKIINHN paCTeHHﬁZ IIOJIHUITIONINA H BKCHepHMeHTaHBHBIﬁ

MyTareHes

Hcnonp3oBaHue B CEIEKIMU METOJOB T'€HHOM, KJIETOYHOM, XPOMOCOMHOW, T€HOMHOM

VH)XECHEPUU

Hcnonp30oBaHuE CTBOJIOBBIX KIETOK U KIIOHHUPOBAHHUC paCTeHI/Iﬁ
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OcobennocTu CCIICKIINHU KMBOTHBIX

JlocTrkeHusl CeNeKIMU pacTeHUM U KUBOTHBIX B Poccumn u Kuposckoit oomnactu. Tpyast
BHNHNO3

Oco0eHHOCTH CEeNIEKIIMY MUKPOOPTaHU3MOB

buorexnomorus: 3aa4u, MCTOAbI, IICPCIICKTHBLI

O6o6maromnuit ypok «JlomecTukanus u CeneKIusy

Teopus 3BoONUM. | PazBuTHe 3BOIIOLMOHHBIX UIEH 8
CBujaerebCcTBa
3BOJIIOIMH
Hayunsie B3rasiaet K. Jlunnes u K.-b. Jlamapka. Teopus katactpod XK. KioBbe
[Ipennockunku BoO3HUKHOBEHUS yueHus Y. [lapBuHa
OpomonuonHas teopus Y. lapsunHa
CunTeTndeckasi TeOpus dBOJIIOLNT
[TaneonToNIOTMYECKHE M OHOTeorpaduIeCKe J0KA3aTeIbCTBA ABOTIOINH
CpaBHUTEIBLHO — AHATOMHYECKHUE U SMOPHUOIOTUYECKIE CBUIETEILCTBA IBOIFOIIUN
MoieKkyJIIpHO-TEHETUYECKHUE CBUIETEIBCTBA YBOJIOLINT
DakTopbI Bun. Passutue npeacraBieHun o0 BUIE 22
3BOJIOIMH

Kpurepuu Buna

[TonynAnmonHas CTpyKTypa BUAA

HOHYJ'IHI_[I/IH — JJICMCHTAapHas CAMHUIA 9BOJIFOIHH. N3MeHuYnBOCTD IIPUPOAHBIX HOHy.]IHHHfI

@DaKTOpHI 3BOIOLINU

MyTanun kak (paxTop IBOIIOIUN

I'eneTnueckas CTpyKTypa MOIMYJIALUN

buonoruyeckuii cMpict ypaBHeHUsT Xapau-BaiinOepra

Pemenue 3a1a4 no nonmysassliuOHHON T€HETUKE

26




CnydaiiHple M3MEHEHHUs 4acTOT ajuiened B momyisuusx. [[peiidp reHoB kak axrtop
9BOJIIOLIUU

HOHYJBII_[I/IOHHBIC BOJIHBI 1 U30JIIUA KaK q)aKTOpr 9BOJIIOITNH

Bbopnba 3a cymectBoBanue u €€ Gopmbl

EcTtecTBeHHBII 0TOOp — HAMPABIAIOMIMKN (aKTOp IBOTIOLUN

DopMBbI €CTECTBEHHOTO 0TOOpa

[TonoBoit oTOop

Bo3HukHOBeHUE afanTaluii B pe3yJbTaTe eCTeCTBEHHOIo 0T0opa

HaHpaBHeHI/IH U IIyTHU 3BOJJIIOIINH

W3onauus 1 BUA00Opa3oBaHue

MUKpPO3BOJIONHUS 1 MAKPOIBOITIOLMS

I'eHeTnueckue MeXaHU3MBbI KPYIIHBIX 9BOJIFOIIMOHHBIX Hp€O6paSOBaHHﬁ

OBOJIIOIHSA U MBI

O6o6maromuii ypok «Teopust sBoronuu. aKkTopsl BOJIIOIIAN

Bo3HukHOBeHHE M
pa3BuTHE  KU3HH
Ha 3eMJie

CYI_HHOCTI) KHN3HHU. HpeﬂCTaBJICHI/ISI 0 BO3HUKHOBECHMH KH3HU Ha 3eMIIC

10

O6pa3oBaHye OMOJOTHYECKUX MOHOMEPORB U MTOJIMMEPOB

dopMUpOBaHHUE U IBOTIONNS POOHMOHTOB

N3yuenne uctopun 3emiu. [Taneontonorus

Pa3BuTHe )XH3HU B KPUNITO30€

Pas3BuTtHe XU3HU B ME3030€

Pas3ButHe )XU3HU B KAUHO30€

DBOJIIOIUS PACTEHUI

9BOHIOI_[I/IH 0eCr03BOHOYHBIX JKUBOTHBIX

DBOJIIOIUS XOPJIOBBIX
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Bo3nukHoBeHue M | MecTo 4YenoBeKka B CUCTEME JKUBOIO Mupa — Mopdojoruyeckue u ¢usnonoruueckue | 9
pa3BuTHE JTAHHBIE
YyeJ10BeKa -
AHTPOIIOreHe3

MecTo 4yenoBeka B CHCTEME )KMBOT'O MUPa — AaHHbIE MOJIEKYJISIPHON OMOJIOTMH U OMOJIOTHH

pa3BUTHUA

['unore3sl anTpoOMnOreHesa

[Ipoucxoxaenue yenoseka. IlaneonTomornueckrue 1aHHbIE

IlepBble npeacraButenu poaa Homo.

[losiBIeHME YETOBEKA PA3yMHOIO

@aKTOpHI IBOJIFOLIMY YEIOBEKA

UYenoseueckue pacsl

O6o0maronuit ypok «B0o3HUKHOBEHHUE U pa3BUTHE )KU3HU Ha 3emiie. AHTPOIIOTCHE3)
KuBasa  marepus | Cucremsl U ux cBoricTBa. CaMOOpraHu3alys B KUBBIX CUCTEMAX 4
KAaK CHCTeMAa

Ycnoxuenne 6MOJOTHYECKUX CUCTEM B XOJ1€ IBOJIIOIIUU

MHuoroo0Opa3ue opraHu4ecKoro Mupa

OCHOBHBIE CHCTEMAaTUYECKHUE TPYIIIBI OPraHUYECKOT0 MUpa

OpraHn3mbl B 3KOJOTHYECKHUX CHCTEMAax

Opranusmsl u | [Ipenmer, 3agaum U METOIBI SKOJIOTUU 14
OKpYsKamomas
cpeaa

B3anMooTHOIIeHH OpraHu3Ma 1 cpeibl. IKOJorudecKue (paKTopsl

Brnusane abnoTtruecknx (pakTopoB HAa OpraHU3M (CBET, TEMIIEPATypa)

Brnusane abnotndecknx (pakTopoB Ha OpraHu3M (BIAKHOCTb, /IaBJICHUE)

Brusane Onotrdecknx pakTopoB HA OpraHU3M

Cpenpl oouTanus
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[Ipucnocobnennocts. [lepexxnBanue HEOIArONMPUATHBIX YCIOBUA U PA3MHOKEHUE

buonornueckue puTmbl

HOHYJBII_[I/DI KaK 5KOJIOTHYCCKasd CUCTEMA

Y CTponcTBO NONYIALMU

I[I/IHaMI/IKa MomnmyJsanun

Bun xak cucrema nomysisiuui

BI/II[ H €ro JXU3HCHHAasA CTPAaTCrus

BI/II[ M ero ’Kojorundeckas Huiia. JKu3HeHHbIC (I)OpMBI

Coo0mecrBa |
IKOCHUCTEMBI

Coo0111ecTBa 1 DKOCUCTEMBI

OyHKIMOHAJIbHBIC OJIOKU COOOIIEeCTBA

9H€pI‘GTI/I‘{CCKI/IG CBiA3U U TpO(l)I/I‘ICCKI/Ie CCTH

Me)}(BI/I}IOBBIG N MCKIIOITYJIAIIMOHHBIC CBA3H B COO6III€CTBaX

[IpocTpaHCcTBEHHOE YCTPOMCTBO COOOIECTB

Junamuka cooOiectB. @opMUpOBaHUE U YCTOMYMBOCTH COOOIIECTB

DKOJIOTHYECKHUE CYKIECCHUU

Kak popmupyrorcest coobiiectna

Arporienossl. [Ipupoiabie 6MOIIEHO3bI

buocdepa

buocdepa u 0CHOBHBIE THIIBI SKOCUCTEM

OcHoOBHBIE CBOMCTBA 1 (DYHKITMHU )KHUBOTO BeIIeCTBa B OMochepe

JKuBoe BeriecTBo 1 OMOTCOXUMHUUYECKUE KPYTOBOPOTHI B OMochepe

buocdepa u yenosek

Konuenuust ycronunBoro pasBuTus

Bbuogornueckue
OCHOBBI OXPaHbI
MPUPOAbI

CoxpaHeHue u nojaepkanrue OMOIOrHIECKOTO pa3Ho00pa3us Ha OMYJISITHOHHO-BHI0BOM
Y TEHETUYECKOM YPOBHSX

CoxpaHeHue 1 nojaep:;kaHue OMOJIOrMYeCKOro pasHooOpa3usi Ha YKOCUCTEMHOM YPOBHE
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buonornueckuii MOHUTOPUHT U OMOUHAUKALIHS

JlocTrkeHus: OMOJIOTUH U OXpaHa IPUPOIBI

Mupogas cetb OOIIT

OOIIT Kuposckoii o61actu

['omoBas mpomexyToyHas arTecTanus: UTOTOBBIMA TECT
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[Tpunoxxenue 1

KaJIeHIlapHO-TeMaTI/I‘IeCKOC IJIAHUPOBAHHE

10 kJacc
Ne ypoxka Ha3sBaHue TemMbl ypoka Hara
n/n ILUIAH \ (pakr
BBenenue

Kpatkas uctopus pa3Butsi 6uonoruy. buonorus kKak KOMIIEKCHAasl HayKa

CyIIHOCTb JKM3HU U CBOMCTBA KUBOTO

YPOBHI/I OpraHu3anuu JKUBOM MaTCprn U MPUHIUIIBI UX BBIACICHUS

AWIN|F

Metoap! 6nonoruu. CoBpeMeHHbIe HallpaBJIeHUs B OMOJIOT MU

Buosoruyeckne cucreMbl: KJIeTKa, OpraHuzm
MoJiekyJabl M KJI€TKH

Kierka: HUCTOPUS M3YUCHUA. COBpeMeHHBIe MCTOAbI U3YUYCHUS KICTKH

Kiterounas Teopus

CtpoeHue 1 poJib BOJbI B KIETKE

5
6
7 OcobeHHOCTH XUMUYECKOT0 cocTaBa KieTku. Heopranuueckue BeniecTa
8
9

Opranndeckue BeniecTBa. buononumepsl. benkn. AMUHOKHCIIOTBI, UX CTPYKTYpa ¥ PYHKITUN

10 YpoBHU opraHuzanuu 0eIKOBBIX MOJieKy1. CBOMCTBA U HYyHKIIMH OSITKOB
11 benku-pepmenTs
12 YrieBoibl, X pa3HOOOpasue, CTPOCHUE B (PYHKITUN
13 Jlunn e, 0COOGHHOCTH UX CTPOCHUS U QYHKIIUH
14 buosiornyeckue nojauMepsl - HykiienHoBbie kucinothl. JIHK: crpoenue, cBoiicTBa, JJOKaIu3amus, GyHKIIUU
15 PrOOHYKIEMHOBBIE KUCIOTHI: CTPOCHUE, BUJIBI, (DYHKIIMH
16 AT®: crpoerue, GyHKIIUN
17 Pemrenne 3a1a4 1mo MoJIeKyJIsIpHOM OMOJIOTHH
KierouHble CTPYKTYPbI M HX PYHKIIUH
18 buonornueckne memOpanbl. @YHKITUH T1a3MaJIEMMBbI
19 [Ta3monu3 u Aenia3mMosn3 B KIETKaX JIyKa
20 OnHoMeMOpaHHbIE OPraHOUIbI KIETKU
21 JIByMeMOpaHHbIe OpraHou ibl (MUTOXOHJIPUH, TJIACTUIBI)
22 CrpoeHue U pyHKIUH s7ipa
23 HememOpaHHbIe OpraHOU/Ibl KJIETKH
24 Ctpoenue u GyHKIIMN POKAPUOTHIECKON KIETKU
25 Posib 6akTepuii B IpUPOIE U JKU3HU YEIOBEKa
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26

CpaBHI/ITeJIBHaSI XapPaKTCPUCTUKA ITPOKAPUOTUICCKUX 1 DYKAPUOTUICCKHX KIICTOK

27 Bupycsl — HekieTouHble ()OPMBI )KU3HU
28 Ponb BUpYCOB B IPUPOJIE U )KU3HU YEIOBEKA
O0ecneyeHne KJIETOK H OPraHNu3MOB JHepruei
29 Metabommu3m. ABTOTPO(dEI U TeTepOTpOdbI
30 ObecnieueHne KJIETOK PHEPTUeH MyTEM OKUCIICHHSI OPTaHUYECKHUX BEIECTB
31 bpoxeHue u apIxanue
32 Pemenue 3a1a4 Ha SHEpPreTHYECKHii OOMEH B KJICTKE
33 dorocunrte3. CreroBas dasza
34 TemnoBast pa3za porocunresa.
35 XeMOCHHTE3
36 AccUMWIANAS ¥ TUCCUMMIIALIMS
HacJsencreennas ungopmanus M peajm3anms ee B KiIeTKe
37 ['eneTrueckas mHGOpMAaIHs
38 Tparckpunius. ['eHeTHUECKUI KO/, €r0 CBOMCTBA
39 bruocunTe3 O6e1KoB. Perynsnus TpaHCKPUTIITUK U TPAHCIISIHH
40 Permukarus JTHK
41 Pemrenne 3amau Ha OnocuaTe3 OENKa B KIIETKE
42 ['eHBI, XxPOMOCOMBI, TCHOM
43 I'ennas nmwxeHepus
NuanBuayajibHoe pa3BUTHE H Pa3MHOKeHHE OPraHN3MOB
44 OTHOKJIETOYHBIE M KOJIOHHAJBHBIE OpraHu3Mbl. MHOTOKJICTOYHBIC OPTaHU3MBI
45 MHOTOKJICTOYHBIH OPraHu3M Kak enHas cucteMa. KOHTpOJIb WHANBHYaTbHOCTH MHOTOKJIETOYHOTO
OpraHusmMa
46 CaMOBOCIIPOU3BEICHHE KJIETOK. MUTO3
47 buosiornyeckoe 3HaueHne MuTo3a. Hapynienus muros3a
48 becrnonoe pasMHOXXEHUE OPraHU3MOB
49 OOMeH reHeTrueckoi HHGpoOpMaIe Mexay opranuzmMamu. Meiio3
50 Comaruveckue ¥ MoJIOBbIE KIETKU. ['ameroreHe3
51 Oco0eHHOCTH CIepMaTo - U OBOTeHe3a
52 ITonoBoe pa3mMHOXKEHHE
53 Om10/10TBOPEHUE Y IIBETKOBBIX PACTEHUMN
54 On1og0TBOPEHUE Y JKUBOTHBIX
55 CpaBHeHHUE MPOLIECCOB NOJIOBOr0 U OECIOIOr0 Pa3MHOKEHUS
56 OnTorene3. OMOpUOHAIEHOE PA3BUTHE
57 [TocTamMOpHOHANIbHOE PAa3BUTUE PACTEHUIN
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58

[TocTamMOpHOHATEHOE PA3BUTHE )KUBOTHBIX

59 Onrorenes yesnoBeka. PenpoyKTHBHOE 3/10pOBbE
OcHOBHbBIE 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U U3MEHYNBOCTH
OcHOBHbBIE 3AKOHOMEPHOCTH SIBJICHHI HACJIEICTBEHHOCTH
60 Wcropus pazsutus renetuku. ['eHeTnka: npeamer, 3a1a4i ¥ METOJIbl T€HETUKH
61 ['eneTnyeckue TEPMUHOJIOTHS U CUMBOJIMKA
62 ['eHOTHI KaK 1IEJIOCTHAsI CUCTEMA
63 ['uGpuaonornyecKuii METO]] M3y4YEHHUs! HACIEICTBEHHOCTH
64 Monorubpuanoe ckpenuBanue. IlepBeiii 1 BTopoii 3akoHs! I'. Menaenst
65 Perrenne reHeTHYeCcKux 3aa4 HA MOHOTHOPUTHOE CKpEIIMBaHUE
66 3aKOH YUCTOTHI FaMET U €ro IUTOJIOTHYeCKOe 000CHOBAaHUE
67 JlurubpuiHoe v noauruOpuHoe ckpeniuBanue. Tperuit 3akoH I'. Mennenst
68 AHanmzupyroniee CKpenuBaHue
69 Penenne reHeTHYECKUX 3374 HA TUTHOPUTHOE CKPEITUBAHNE
70 B3anmopeiictBrue reHoB. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE
71 B3anmopeiicteue reHoB. KogomuanpoBanue. CBEpXIOMUHUPOBAHHE
72 Penrenne reneTndeckux 3a1a4 Ha B3aMMOJICHCTBHE aJUICITbHBIX T€HOB
73 Onucras. KommieMeHTapHOCTb
74 [Tonmumepus. [lneroTpornmst.
75 MHO>KeCTBEHHBIH ajIean3mM
76 Pemnienne reHeTHUECKUX 337a4 Ha B3aUMOJICHCTBUE HeaJUIeJIbHBIX T€HOB
77 CraTucTtrueckas Mpupoaa reHeTUYeCKuX 3akoHoMepHOocTel. OTKIIOHEHHS OT TEOPETUYECKH OKUIAEMBIX
pacierIeHU I
78 HacnenoBanue clienaeHHbIX T€HOB. XpOMOCOMHAsl TEOPUS HACJIECTBEHHOCTH
79 Penienne reHeTHUECKUX 3a7a4 Ha CLETJICHHOE HAcle0BaHUE
80 KaprupoBanue xpoMmocom
81 I'eneruka nosa
82 Onpenenenue nosa. Tumel onpeaenaeHus moyia
83 Pemenue 3a1a4 Ha CLIETUICHHOE C MOJIOM HaclleZJOBaHUE
OcHOBHBIE 3AKOHOMEPHOCTH SIBJICHHII H3MEHYHUBOCTH
84 3aKOHOMEPHOCTH U (POPMBI H3MEHYHBOCTHU
85 MyTanroHHas U3MEHUYUBOCTb. Bupl M cBOMCTBA MyTallMi
86 ['eHHBIE, XPOMOCOMHBIE, TEHOMHBIE MyTallUU
87 [IpyuunHBI ¥ YacTOTa BOSHUKHOBEHUS MyTalMii. ICKyCCTBEHHBIN MyTareHes
88 OBOJIIOLIMOHHAS pOJib MyTauii. MyTareHsl U OKpyXxarolas cpeaa
89 KombuHatuBHast HI3MEHYUBOCTh
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90

BHCH[[epHaSI HaCJICACTBCHHOCTh U UI3BMCHYMBOCTH

91 B3auMoeincTBue reHoTHUIa U CPeibl
92 3aKOH roMOJIOTMYECKHX PsII0B HaciaeAcTBeHHOM n3MeHunBocty H. 1. BaBuiosa
93 BapuanmoHHBbIH psit M BApHALIMOHHASL KPUBAsI
I'eHeTH4YecKHe OCHOBBI HHAMBHAYAJIbHOI0 PAa3BUTHSA
94 OcCHOBHBIE 3aKOHOMEPHOCTH (PYHKLIMOHUPOBAHUS '€HOB B X0/1€ MHAUBUAYyAIbHOTO pa3BuTHs. Ilepectpoiiku
reHoMa B oHToreHese. [IposiBiieHue T€HOB B OHTOTE€HE3E
95 HacnenoBanue muddepeHIMPOBAHHOTO COCTOSIHUS KIIETOK. XMMEPHBIC U TPAHCTCHHBIC OPraHU3MBbI
96 ['eHeTHUECKHE OCHOBBI MTOBEICHHSI
I'eneTnka 4yenoBeka
97 MeTo/ bl TeHEeTHKH YeoBeKa. JJOMHMHAHTHBIE U PeLleCCUBHBIE IPU3HAKH Y YeJIOBeKa
98 bnn3Henp! v G1M3HEOBBIN METO HCCIIEI0BaHUS B TEHETUKE YeJIOBEKa
99 I{uToreHeTHKA YeIOBEKa
100 KaptupoBanue xpomocom yenoeka. [Iporpamma «I'eHOM yenoBekay
101 [IpenynpexaeHue u jeyeHne HEKOTOPhIX HACIEeCTBEHHBIX 00JIe3HEN YelloBeKa
102 ["of0Bast mpoMeKyTOUYHAsI ATTECTAIMs: HTOTOBbII TeCT
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11 kiaace

Ne ypoka Ha3sBaHue TeMbl ypoka Hara
n/n IJIaH ‘ daxr
IBOJTIOIHUSA
JomecTukanms u ceJleKIMs
1 WcTopus pa3Butus cenekuuu. IIpenmer, 3a1auu 1 METO/IbI CEIEKIUU
2 H. M. BaBuioB 1 ero poJib B pa3BUTUU CEJIEKIUHU
3 JlomecTukanms
4 I{eHTphI 0JTOMAITHUBAHUS KHBOTHBIX U TIPOMCXOXKICHHSI KYJIbTYPHBIX PACTCHUHN
) Oco0OeHHOCTH CeNeKUUU pPacTEeHHM: MCKYCCTBEHHBIM 0TOOp, rulOpuam3anus. SIBieHue rerepo3uca M €ro
HCI0JIb30BAHUE B CEJIEKIIMOHHOM IPOIIECCE.
6 Paciinpenune reHeTH4eckoro pazHoo0pasusi CeJIeKIIMOHHOI0 MaTepuaia
7 CoBpeMeHHbIE METObI CEJIEKIIMM PACTEHUI: MOJUIUIONIANS U SKCIIEPUMEHTAIbHBIA MyTareHe3
8 Hcnonbs30BaHNe B CEIEKIIMU METO/I0B T€HHOM, KIIETOYHOM, XPOMOCOMHOM, FEHOMHOM MHKEHEpUI
9 Hcnonb30BaHue CTBOJIOBBIX KJIETOK U KJIOHUPOBAHUE PACTEHUN
10 OCc0OEHHOCTH CENIEKIINH JKHBOTHBIX
11 JlocTkeHHs CeNIEKITMU pacTeHui 1 )KUBOTHBIX B Poccun u Kuposckoit obnactu. Tpyast BHUNO3
12 OCc0OEHHOCTH CEJIEKIIMA MUKPOOPTaHU3MOB
13 buotexHonorus: 3a1a4u, METOIbI, IEPCIIEKTUBBI
14 O6o0maronuii ypok «JloMecTrKanus u CeIeKIush)
Teopus 3Bosmonuu. CBHIETEIHCTBA IBOJIIOLUH
15 PasButre >BOJIIOIIMOHHBIX UIEH
16 Hayunsie B3rsiapl K. Jlunnes u XK.-b. Jlamapka. Teopus karactpod XK. KroBbe
17 [Ipennockuiku Bo3HMKHOBeHUA yueHus Y. JlapBuHa
18 OposmonronHast Teopus Y. JlappunHa
19 CuHTEeTHYECKasi TEOPHUS IBOJIOIHUH
20 [TaneonTonoruyeckue u Ouoreorpaguueckue 10Ka3aTeabCTBa IBOTIOIIMI
21 CpaBHUTEIIBHO — aHATOMUYECKUE U SMOPHUOIOTHYECKHE CBUETEIHCTBA IBOIIOLUU
22 MonekynsipHO-TeHETHUECKUE CBUICTEIHCTBA IBOJIOLUU
DaKTOPHI IBOJOIHA
23 Bun. Pa3zButue npencraBieHuii 0 BUie
24 Kpurepun Buna
25 [TonynsuuoHHas CTpyKTypa BUJa
26 [Tomynsiiust — AIeMeHTapHas €IUHUIA SBOTIOINHI. VI3MEeHUYNBOCTh MPUPOIHBIX MOMYISIIUI
27 DaKkTOpBI IBOJIOLMH
28 MyTaiuu Kak (pakTop 3BOTIOLHUU
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29

['eHeTH4eCKas CTPYKTypa NOMYJIALHAN

30 buonornyeckuii cMpicn ypaBHeHus: Xapau-BaiitnOepra
31 Pemienue 3a1a4 1o nomyJssiiMOHHOMN FeHETHKE
32 Cryvaiinple M3MEHEHHS YacTOT ajuieNiel B momynsnusix. Jpeiid reHoB kak ¢paxTop SBOJIOLUU
33 [TomynsAMOHHBIE BOJHBI M H30JSIIHS KaK (DaKTOPHI ABOIIOIHH
34 Bopb0a 3a cymecTBoBanue u e€ GopMsl
35 EctecTBeHHBII 0TOOp — HANPABJISIFONIUI (PaKTOp IBOIFOIHMH
36 @®opMBI €CTECTBEHHOT'0 0TOOpa
37 [TonoBoii oT6Op
38 Bo3nukHOBEeHME aanTanuii B pe3yJibTaTe eCTECTBEHHOT0 0TOOpa
39 HanpaBieHus ¥ yTH SBOJIOIIH
40 W3onsanums u BuI00Opa3oBaHue
41 MUKpPO3BOIIOLHS ¥ MAKPOIBOJIOLIHS
42 ['eHeTHUECKHE MEXaHU3MBbI KPYITHBIX dBOJIIOIIMOHHBIX Ppe0o0pa3oBaHMi
43 DBOJIOIUS U MBI
44 O60o0maronuii ypok «Teopwst sBosronry. GaKTOPBI SBOJIOIHI)
Bo3nukHOBeHUe U pa3BUTHE KU3HU Ha 3emuie

45 CyniHocts xu3HU. [IpencraBiieHnst 0 BOSHUKHOBEHUH KU3HH HA 3eMIie
46 O6pa3oBaHre OMOJIOTHYECKUX MOHOMEPOB M IMOJTUMEPOB
47 DopMHUPOBAHUE U IBOJIOIHUS TPOOHOHTOB
48 N3yuenue ncropuu 3emiu. [laneonronorus
49 Pa3BuTHe )KU3HU B KPUTITO30€
50 Pa3BuTHe )XU3HU B M€3030€
51 Pa3BuTHe )XU3HU B KalilHO30€
52 DBOJIIONHS PACTCHUM
53 DBorOIMS 0€CIIO3BOHOYHBIX JKUBOTHBIX
54 DBOJIIOLHS XOPJOBBIX

Bo3nnkHOBeHHe U pa3BUTHE YeJ0BEKA - AaHTPONOTeHe3
55 MecTo 4yenoBeKa B CUCTEME )KHBOT'O MHpa — MOPPOIOTHYECKHE U (DPU3UOJIOTHUECKUE TAHHBIC
56 MecTo yeloBeKa B CUCTEME )KMBOI'O MHpa — JIAaHHBIE MOJICKYJISIDHOW OMOJIOTUHM M OMOJIOTUHU Pa3BUTHSI
57 ['unoTte3sl aHTpONIOreHe3a
58 [Tpoucxoxaenue yenoneka. [lageoHTonornyeckue JaHHbIe
59 Ilepsrle npencraButenu poga Homo.
60 [losiBeHME YeI0OBEKA Pa3yMHOI0
61 @DaKkTOpBI IBOIIOIMH YEIOBEKA
62 UenoBeueckue pachl
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‘ O6o6matonuit ypok « BO3SHIKHOBEHHE U Pa3BUTHE KU3HU Ha 3eMyie. AHTPONIOTEHE3)

KuBasi MaTepus KaK cucTeMa

64 Cucremsl 1 ux cpoiictsa. Camoopranu3sanus B )KHUBBIX CUCTEMAaX
65 YcnoxxHeHre OMOIOTMYECKUX CHCTEM B XOJI€ SBOJIIOIIH
66 Msoroo0pa3ue OpraHn4eckoro Mupa
67 OCHOBHBIE CUCTEMATHYCCKUE TPYIIITHI OPraHUIECKOr0 MUpa
Opra"Hu3Msl B IK0JIOTHYECKUX CHCTEMAX
OpranusMbl 1 OKpYKawuas cpeaa
68 [TpenMer, 3a1a9u U METOIBI IKOJIOTHU
69 B3anMooTHOIIEHNsI OpraHu3Ma u Cpefibl. DKOJIOTHYECKHE (DaKTOPBI
70 Brusiane abuotnyeckux (akToOpoB Ha OpraHU3M (CBET, TEMIIepaTypa)
71 Bnusinue abuotnyeckux (pakTopoB Ha OPraHu3M (BJIa’KHOCTb, JaBJICHUE)
72 Bnusinue 6uotndeckux (akTopoB Ha OPraHu3M
73 Cpenpl oOuTaHMS
74 [Tpucnocobnennocts. [lepexnBanne HEOIATONPUATHBIX YCIOBHI M pa3MHOXKEHHUE
75 buonoruueckre puTMbl
76 [TomysAnust Kak AKOJIOTHYECKasi CHCTEMA
77 YCTpOHUCTBO MOMYJISIUU
78 JlunaMuKa nomyJsiuu
79 Bu kak cucrema momyssiuit
80 Bu u ero sxu3HeHHas cTpaTerust
81 Bun u ero skonornueckast Huma. JKusHeHHbIE GOPMBI
Coo01recTBa 1 DKOCHCTEMBI

82 Coo01iecTBa ¥ SKOCHCTEMBI
83 DyHKIIMOHATBHBIE OJIOKH COOOIIECTBA
84 DHEPreTUYECKUE CBSI3U U TPODUUIECKHE CETH
85 MeXBUAOBBIE M MEXIOMYJISIIIMOHHBIE CBS3H B COOOIIECTBAX
86 IIpocTpaHCTBEHHOE YCTPOMCTBO COOOIIECTB
87 Jlunamuika coobiiectB. DopMupoBaHHe U yCTONYHUBOCTH COOOIIECTB
88 DKOJIOTUYECKUE CYKIIECCUU
89 Kak ¢popmupytrorcs coobmiectsa
90 ArporeHo3ssl. [Ipupoaabie 6101I€HO3BI

buocgepa
91 buocdepa 1 0OCHOBHBIE TUIIBI IKOCUCTEM
92 OcHoBHBIE CBOHCTBA U (DYHKIIMHU >KHBOT'O BellecTBa B buocdepe
93 JKuBoe BeniecTBo 1 OMOre0OXUMHUYECKHE KPYTOBOPOTHI B Orochepe

37




94 buocdepa u genosek
95 Konrenmms ycToi4nMBOro pa3BuTHs
Buosornyeckue 0CHOBBI OXPaHbI MPUPO/IbI
96 CoxpaHeHue 1 ToyIep>KaHre OMOJIOTHIECKOT0 pa3HOO0pa3usl Ha MOMYJISSIIMOHHO-BHIOBOM M T€HETHYECKOM
YPOBHSIX
97 CoxpaHeHne 1 noJiiep>kanue OMOJIOrM4ecKoro pa3Hoo0pas3us Ha SKOCHCTEMHOM YPOBHE
98 bronornvecknii MOHUTOPHHT Y OMOWHINKAIIHS
99 JlocTmkeHusi OMOJIOTMH ¥ OXpaHa MPHUPOIBI
100 Muposas cetb OOIIT
101 OOIIT Kuposckoit o6nactu
102 ["ogoBast npoMeKyTOUYHAsI ATTECTAIMs: HTOTOBbI TeCT

MATEPUAJNBHO-TEXHUYECKOE OBECIHEYUEHUE OBPA3OBATEJIBHOI'O INTPOLHECCA

Jlumepamypa 0aa yuawjuxcs
1. TIL.M Bboponaumn, JI.B. Beiconikast, .M. st u ap. buonorus (o6mas 6uonorus), yaeonux ams 10 — 11 kmaccoB o6mieo0pa3zoBaTeabHbIX
YUpEeKICHUHN; TPOPIIBHBIN YpoBeHb; yacTtu 1u 2. — M.; IIpocBemenue. - 20109.

1. I'"M. e, O.B. Cabnuna, JI.B. Breiconkas, [1.M. boponun. O6mrast Ononorus: npakTukym st ydanmuxcst 10 — 11 k.
00111e00pa30BaTENbHBIX YUPEKJACHHH; MPOMOUIBHBIN YPOBEHD

Memoouueckue nocoous 01s yuumens

1. Jemviwn I'. M. buonorust. Paboune nporpammel. [IpeamerHas nuaus yueoHukoB noj penakuueit [, K. bensera u I'. M. JIpimmmma. 10—11 xmaccsr:
yue0. mocobue /it o01ie oOpa3oBar. opranu3anuii: 6a3oBbiid ypoBeHs / . M. [Ipimmmi, O. B. Cab mu Ha. — 2-¢ u3zn. — M.: IIpocBemenue, 2021

2. A.B. IIumenos. Ypoxku 6monorun B 10 — 11 knaccax, pa3pépHyToe miiaHupoBanue (B 2 4acTax). — Spocnasis, - Akagemus pasputus, 2016
3. [MTumenos W.H. Jlekuuu mo o6meii 6monorun. — Caparos: Jlureit, 2003

dnexkmponnwie pecypcol
1. https://lecta.rosuchebnik.ru O6pazoBatenbHast miatdpopma LECTA — onnaiin o6pa3oBaTenbHbIN MPOEKT.
2. http://fipi.ru «PenepanbHbIt MHCTUTYT NEJArOrMYECKUX U3MEPEHUI»

3. http://school-collection.edu.ru Eaunas komiekius udpoBbix 00pa30BaTeIbHBIX PECYPCOB.
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4. https://resh.edu.ru/ Poccuiickas 35eKTpoHHas! IKOJIA.
5. https://ege-study.ru EI'D-Ctyaus 6. https://ege.sdamgia.ru Cnam 'MA: Pemy EI'D

7. https://foxford.ru/ Onnaita-mkona @okchopa
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