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PaGouasi nporpaMmMa cocTaBjieHa HA OCHOBe:

1. ®epepanpHoro 3akoHa Ne 273-®03 ot 29.12.2012 roma «OO6 oOpazoBanuu B Poccuiickoit
Oenepauuny;

2. ®enepa’dbHOTO  TOCYIApPCTBEHHOTO  OOpa30BaTEeNbHOTO  CTaHAApTa  CPEOHEro  OOILEero
o0Opa3oBaHUs, YTBEPKACHHOTO MPUKa3oM MUHHCTEpCTBA 00pa3oBaHUs W Hayku Poccuiickoii
Oeneparun, ot 17 mast 2012 roga Ne 413 «O6 yrBepxkaeHun (henepaibHOro ToCyIapCTBEHHOTO
00pa30BaTEIILHOTO CTAaHAAPTa CPEIHETr0 00IIero o0pa3oBaHus» (C H3MEHEHHSIMHE OT 29 neKadps
2014 romga Ne1644, ot 31 nexadbps 2015 roma Ne 1577, ot 29 urons 2017 rona Ne 613 «O BHEeceHUH
M3MEHEHHH B (hefepalbHBI rOCyJapCTBEHHBIN 00pa30BaTENbHBIA CTAaHAAPT CPEIHETO OOIIero
o0pa3oBaHusi, yTBEPKACHHBIA MPHUKa30M MHUHHUCTEPCTBOM 00pa3oBaHus M Hayku Poccuiickoii
Oepnepanun ot 17 masg 2012 roga Ne 413);

3. IlpumepHOil OCHOBHOW 0Opa3oBaTENBHONW MPOTPaMMBI CpenHero oOmiero oOpa3oBaHMUs,
0100peHHON penieHrueM ¢GeaepaTbHOT0 y4eOHO-METOIUYECKOT0 OOBEIUHEHHS IO OO0IeMy
ob6pazoBanuto (mpotokos oT 28 utonst 2016 1. Ne 2/16-3); http://fgosreestr.ru/;

4. OcHOBHOU 00pa3oBaTeNBHON MTpOrpaMMBbl cpeaHero oomiero oopazoanust MAOY COILL Ne 62.

OpHa 13 OCHOBHBIX 3a/1a4, chopMynnpoBaHHbIX B « KoHIENIIMKY MOAEPHU3ALUN POCCUICKOTO
oOpazoBanus Ha nepuoj 10 2010 roga», — pazpaboTka cuctembl IpoGUIHHOIO 00yUeHUs B CTAPIINX
KJ1accax o0mreo0pazoBaTesbHON IKOIBL. [IpodribHOE 00ydeHre T0KHO 00eCeYnTh YIITYyOJICHHYIO
MOATOTOBKY CTapIIEKJIACCHUKOB MO BHIOpaHHBIM UMHU JucuuiinHam. CrieoBareabHo, oOpa3oBaHue,
O0COOEHHO Ha CTYNEHHU CTaplIel IKOJIbl, CTAHOBUTCS 00Jiee UHANBUAYAIN3UPOBAHHBIM,
(GYHKIMOHATBHBIM U 3P GeKTUBHBIM. OHO HANpaBICHO Ha peaTH3alHI0 JJUNYHOCTHO - OPUEHTHPOBAHHOTO
y4eOHOro npoiiecca, Ipu KOTOPOM MaKCHUMAaJIbHO YYUTBIBAIOTCS HHTEPECHI, CKIIOHHOCTH U CLIOCOOHOCTH
CTapUIEKIaCCHUKOB. B HacTosIIee BpeMsi ¢ y4eTOM pealibHO CKIIa IbIBaIoIIeiics CUTyaluu Harboee

3¢ deKTUBHO JaHHbBIE 33a4U MOKHO PEIIUThH C TIOMOIIbIO BBEACHUS B YU€OHBIH MpOIIecC AMEKTUBHBIX
KypcoB. B ¢enepanpHOoM 6a3rcHOM ydeOHOM IJIaHE CKa3aHO: « DJIEKTUBHBIC YIeOHbBIC TTPEAMETHI —
00s13aTeIbHbIC YUeOHBIE TTPEIMETHI TT0 BEIOOPY 00YJarOIIMXCsS U3 KOMIIOHEHTa 00pa30BaTeIbHOTO
YUpexJIeHUS. DIEKTUBHBIE yUeOHbIE MPEIMETHI BHIMOIHSIIOT TPU OCHOBHBIE (DyHKLUU: 1) pa3BuTHE
COJIep’KaHus OJTHOTO U3 0A30BBIX YUEOHBIX MPEAMETOB, YTO MO3BOJISET MOJICP)KUBATh U3YUCHUE
CMEXHBIX YUE€OHBIX ITPEIMETOB Ha

MpOoQUILHOM YPOBHE WJIH MOJTy4YaTh JAOMOJHUTENBHYIO MOATOTOBKY Ul CJA4d €AMHOTO
roCcyIapCTBEHHOIO SK3aMEHa; 2) «HaACTPOHKa» MpoduIbHOrO yueOHOro MpeaMeTa, Korja Takon
JOTIOJTHEHHBIN PO(UITbHBIN YICOHBIN MTPEAMET CTAHOBUTCS B MTOJIHOW Mepe YIIIyOJICHHBIM; 3)
YIOBJIETBOPEHUE TIO3HABATEILHBIX HHTEPECOB 00YUAIOIINXCS B PA3IUYHbBIX chepax yeIoBeUecKOn
nesitensHOCTHY. [IpodunbHoe o6ydenne B 10—11 knaccax popmMupyert cBsizb MEXAy LIKOJION U
y4eOHBIM 3aBe/ICHHEM, B KOTOPOM CETOAHSAIIHUIN MIKOJIBHUK MPOJAOKUT O0ydeHHE 110 BEIOpaHHON
CHEIHATbHOCTH, TO3TOMY IPU MIPOBEICHUU 3aHATHH 110 JIEKTUBHBIM KypcaM BO3MOKHO
HCIO0JIb30BaHKE BY30BCKUX (POPM yueOHOM 1A TENbHOCTH: JICKIIHIA, CEMUHAPOB, KOJNIOKBUYMOB,
cobecenoBaHui, 3a4eToB. DakTHUECKU B CTApIIUX Kiaccax GOpMUPYIOTCS MPoQecCuOHANbHbBIE
CKJIOHHOCTH U UHTEPECHI COBPEMEHHOT'0 IIKOJIbHUKA. 1 37IEKTUBHBIM KypcaM MPUHAAIEKHUT B STOM
mpoliecce Beaylas poib.

B cBs3u ¢ TeM, uTo Ha Kypc 6uonoruu B10-11 kiaccax oTBoanTCs B ydeOHOM Ij1aHe 1 yac B Henelnto,
3TO HE MO3BOJISET YACIUTh JOCTATOYHO BPEMEHH Ha BBINOJIHEHHE 33aHUI BBICOKOTO YPOBHS
cio>xHocTU. OJIMH U3 BapUAaHTOB PELICHUS ATOM MPpOoOIeMbl — BKJIIOUEHHE B YU€OHBIH IJIaH 3JI€KTUBHOTO
Kypca "M36panHble Bonpockl 6uosnorun", JlaHHbIN 371EKTUBHBIN YUeOHbIN NpeaMeT npeiHa3HaueH s
yuamuxcs 10-11-x kiaccoB, 00y4aromuxcst 10 YHUBEPCATbHOMY MPOQHITIO U U3YYaIOUINX OMOJIOTHIO
Ha 0a30BOM ypOBHE, HO MHTEPECYIOLINXCS] OMOJIOTHeH, BEIOPABIINX TaHHBIN TpeaAMET JUIs
MIPOXOXKJICHHUS TOCYIAPCTBEHHOI UTOTOBOM aTTECTAllMK U MIJIAHUPYIOIIUX [TOCTYNATh B METUIIMHCKHUE,
CeNbCKOXO035HCTBEHHBIE, BETEPHHAPHBIE U APYTHe MpodecCHOHATIbHbIE YUPEXKISHUS ONOJIOTHYECKOT0 U
9KOJIOTHYECKOro npoduist. denepanbHblil 6a3UCHBIN yueOHBIH M1aH A7 0011e00pa3oBaTeIbHBIX
yupexaenuit Poccuiickoit deaepannu oTBoAUT 68 yacoB I U3y4eHUs1 Ha 0a30BOM YpOBHE Y4eOHOTO



npenmera «buonorus» B 10-11 kmaccax. JlaHHBIN Kype SIBIISIETCS JOMIOJTHEHUEM IIPOTPaMMBbI Y4€OHOTO
npeamera «buonorus» B 10, 11 kmaccax. OH npencTaBiisieTcsi 0COOCHHO aKTyalbHBIM, TaK KaK MPH
MaJIOM KOJIuecTBe 4acoB (1 yac B HE/IeNI0), OTBEJICHHBIX HA U3YYEHHE OMOJIOTHY B MHBAPHAHTHOU
94acTH y4eOHOTO ITUIaHa, MO3BOJISET 33 CUET YaCOB KOMIIOHEHTa 00pa30BaTEbHOTO YUPEHKICHUS
YKPENUTh BHYTPH KypPCOBBIE U MEXKIIPEIMETHBIE CBsi3HU (¢ pa3aenamu «Pactenusy, «bakrepun. ['puos.
JInmaitaukm», « KuBOTHBIE», «HEIIOBEK U €ro 3I0pOBbE», YUEOHBIMU PEIMETAMU «XUMHSD»,
«Duzukay, «[IpuponoBeneHue»), akTyaTn3upOBATh 3HAHKS YUAIIUXCS O )KUBBIX OPraHU3Max,
MOJTyYCHHBIE B MTPEIBIAYIINE TOAbI, U TIOMOTraeT 0000IMNTh M CUCTEMAaTH3UPOBATh 3HAHUS M YMEHHS 32
Kypc cpeniHel (IoJIHOM) MIKOJIbI, 00J1ee KaYeCTBEHHO MOATOTOBUTH YUAIIMXCS K MPOXO0KICHUIO
roCyJapCTBEHHON UTOTOBOM aTTEeCTalluy M 00Y4EHHIO B 00Pa30BaTEIBHBIX YUPESIKICHUIX
npodeccuoHaIBHOT0 00pa30BaHUs COOTBETCTBYIONIEH HanmpaBieHHOCTH .Coiep:kaHne Kypca
onpenensier OeepanbHbIil KOMIIOHEHT TOCYIAPCTBEHHOTO CTaHIapTa CPeIHEro (IMOJIHOTO)00IIero
o0OpazoBaHwUsI.
Lesas Kypca — yriryOuTh, paCIIMPUTh U CUCTEMATH3UPOBATh 0a30BbIe 3HAHUS YUAIIUXCS O )KUBBIX
opranu3Max, OMOJIOTHYECKUX MpoIeccax U sBJieHusIX. [I[puopurerom mpu oTOOpe conepaHus Kypca
SBIISIETCSI HEOOXOAMMOCTH (DOPMHUPOBAHUS Y IIKOJIBHUKOB CIIOCOOOB JIEATETLHOCTH: YCBOCHHUE
MOHATUIHOTO armmapara Kypca OMOJIOTHH; OBJIaICHIE METOI0JIOTHUECKUMH YMEHUSIMHE;, TPAMEHEHHE
3HaHUH MPHU 00BSICHEHUN OMOJIOTHYECKUX TIPOIIECCOB, SBJICHUM, a TAK)KE PEIICHUN KOJMYECTBECHHBIX H
Ka4eCTBEHHBIX OMOJIOTHUECKUX 3a1a4. Kpome Toro, Kypc HamnpaBjeH Ha pa3BUTHE Pa3IMIHBIX
o0uiey4eOHbIX YMEHUN U CI0COO0B AEMCTBUI: UCIIOJIb30BATh OMOJOTHYECKYI0 TEPMUHOIOTHIO;
pacro3HaBaTh OOBEKTHI )KHBOM MTPHPOIBI TIO OTIMCAHHIO U PUCYHKAM; OOBSICHSATH OMOJIOTHIECKUE
MIPOIIECCHI U SBJICHHUSI, MCTIOIB3Ysl PAa3IMUHbIE CIIOCOOBI MpeIcTaBiIeHus HHGopManuu (Tadnuia, rpaduk,
CXeMa); yCTaHaBJIMBAaTh MPUUNHHO-CIEICTBEHHbIE CBSA3H; IPOBOIUTH aHAJIU3, CUHTE3; POPMYIHUPOBATH
BBIBOJIbI; pelIaTh KaueCTBEHHBIE U KOJIMYECTBEHHbIE OMOJIOTMYECKHE 3a/1a41; UCII0JIb30BaTh
TEOPETUYECKUE 3HAHUS B PAKTUYECKOM JIEATENbHOCTH U MOBCEAHEBHOM K U3HU. Kypc coaepKUT HOBbIE
AKCIIEPUMEHTHI, HE BBITIOJHSABIINECS MPEX/IE B PAMKAX IIKOJIBHOM MPOrpaMMbl, YTO MO3BOJISIET
3HAYMUTEJILHO TIOBBICUTH YPPEKTUBHOCTh O0yUeHHUSI OMOJIOTHH, CAENIaTh BOCIIPUSATHE TEOPETUUECKOTO
Matepuaina 0ojiee aKTUBHBIM, SMOIIMOHATIBHBIM, TBOPYECKUM, (POPMHUPOBATH UCCIIEA0BATEIBCKYIO
KOMITETEHIIUIO YYaIUXCS.
Hcnonb3oBanne yKpynHEHHBIX TUAAKTHUECKUX €IMHULL — MATPUL], pabo4ynXx cxeM, KOTOpbIe HE
IpeyiaraeTcsi B TOTOBOM BHUJIE, a COCTABIISAIOTCA MO X0y COBMECTHOM JESITENIbHOCTU YYUTENS U
YYEHUKOB, MTO3BOJIUT BBISIBUTH B3aUMOCBSI3b AJIEMEHTOB 3HAHUH U 00Jiee MPOAYKTUBHO OPraHU30BaTh UX
YCBOCHHE.
Kypc BrimrodaeT B cedst TpaAULIMOHHBIE YPOKH, Ha KOTOPBIX MPOUCXOAUT O0Jiee eTalbHOe
paccMOTpeHHe TEOPETUUECKUX BOIIPOCOB, CEMUHAPCKUE 3aHSITHSI, HA KOTOPBIX MMPOBOIUTCS JI€TaNbHbII
pa3bop pelreHus 3a1a4 ¥ MOoCieIyolias TPeHUPOBKA, a TAK)KE YPOKH KOHTPOJIS 32 YCBOSHUEM 3HAHUIA.
. TPEBOBAHMUS K YPOBHIO ITIOJAI'OTOBKHA OB YYAIOLIUXCS INTAHUPYEMBIE
PE3YJIbTATBI OCBOEHUS DJIEKTUBHOI'O KYPC
JInyHOCTHBIE pPe3yabTaThl OCBOCHUS DJIEKTUBHOTO Kypca: - JOPMUPOBaHUE BCECTOPOHHE
00pa30BaHHOMN, MHUIIMATUBHOM U YCIIEUTHON JINYHOCTH, 00JIaAa0Ie CHCTEMOI COBPEMEHHBIX
MHPOBO33PEHYECKUX B3TIISI0B, IEGHHOCTHBIX OPUEHTAIIHNH, UJCHHO-HPAaBCTBEHHBIX, KYJIbTYPHBIX U
ATHUYECKUX MPUHIIUIIOB U HOPM MOBEACHHUS,
* 0CO3HaHHe cebs Kak 4wieHa o0lIecTBa Ha I1100albHOM, PErHOHAIBHOM U JIOKATbHOM YPOBHSX
(>kuTenb mIaHeThl 3eMils, rpakaanuH Poccuiickoit denepalinu, sKUTEIb KOHKPETHOTO PErHoHA);
*  OCO3HaHHE LEJOCTHOCTU MPUPO/Ibl, HACETICHUS U X035 cTBa 3eMJIM, MAaTEPUKOB, UX KPYITHBIX
paifioHOB U CTpaH; - 0CO3HAHKE 3HAUMMOCTHU U OOIIHOCTHU TI00aJIBHBIX MPOOJIEM YeI0BEUECTBA;
* 3HaHUE OCHOBHBIX NMPHHLMIIOB U MPABWJI OTHOILIEHHUS K XKHUBOH MPUPO/IE, OCHOB 3/J0POBOTO
o0pa3a *H3HH U 37J0pOBbecOEperaronx TEXHOJIOTHI; - peann3anus yCTaHOBOK 370POBOTO
oOpasa XHU3HH;



c(OpPMHPOBAHHOCTH TIO3HABATEILHBIX HHTEPECOB M MOTHBOB, HAIPABJICHHBIX HA U3yYEHUE
JKUBOU IIPUPOJIBI;

MHTEIUIEKTyaIbHbIX YMEHUH (JOKa3bIBaTh, CTPOUTH PACCYXKACHUS, aHAIU3UPOBAThH, CPABHHUBATH,
JIeTIaTh BBIBOJIBI U JIP.); 3CTETUYECKOT'O OTHOLICHHUS K )KMBBIM OOBEKTaM.

MertanpeaMeTHble pe3yJabTaThl OCBOSHHS JIEKTUBHOTO Kypca:

- OBJIQJICHUE COCTABJISIOLUIUMH UCCIIEI0BATENbCKON U MPOEKTHON NESATENbHOCTH, BKIIIOYAs
YMEHUS BUETh POOJIeMy, CTABUTh BOTIPOCHI, BBIIBUTAaTh TUIIOTE3bI, 1aBATh OMPEICIICHHS
MOHATHUSAM, KJIACCH(PUIINPOBATH, HAOIIOIATh, TPOBOJANUTE KCIIEPUMEHTHI, 1€JIaTh BHIBObI U
3aKITIOYEHUs, OOBACHATH, TOKA3bIBATh, 3AlIUINATH CBOU HIICH;

- yMeHue paboTaTh ¢ pa3HbIMUA UCTOYHUKAMHU HH()OPMAIMH: HAXOIUTh HH(OPMAIIHIO B
Pa3IMYHBIX UCTOYHUKAX (TEKCTE ydeOHUKA, HAYIHO-TIOMYIISIPHOH JINTEPAType, CIOBAPSX U
CIPaBOYHMKAX), aHAJIM3UPOBATh U OLIEHWBATh MH(OPMaLINIO, TPe0Opa30BbIBATh HHPOPMALIUIO
13 0JTHOM ()OPMBI B IPYTYIO; COXPaHSTh, IEPEAaBATh U MPEJICTABIATH HHOOPMAIIIIO B BUJIE
MPE3CHTAINH C TIOMOIIBI0 TEXHUYECKUX CPEICTB M MH(DOPMAITMOHHBIX TEXHOJIOTHIA;

- CITIOCOOHOCTH BBIOMPAThH IIEJIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOUX JICHCTBUAX U TIOCTYIIKAX
M0 OTHOIIIEHUIO K KUBOM MPUPOJIE, 3I0POBBIO CBOEMY U OKPYXKAIOIINX;

- YMEHHE aJIeKBaTHO UCIIOJIb30BaTh pEeYeBbIe CPECTBA VISl AUCKYCCUU M apTYMEHTAIIMN CBOCH
MO3UIIMH, CPAaBHUBATH PAa3HbIE TOUKU 3PEHUS, APTYMEHTUPOBATH CBOIO TOUKY 3pEHHUS,
OTCTaMBaTh CBOIO MO3UIIHIO, YMEHHE OI[CHUBATH C TMTO3UIIMIA COIMATbHBIX HOPM COOCTBEHHBIC
MOCTYITKA U TIOCTYTIKH IPYTUX JIFOICH;

- YMEHHE B3aUMO/ICHCTBOBATH C JIFOJIbMH, PA0OTaTh B KOJUIEKTHBAX C BBITIOJHEHUEM Pa3IMIHbBIX
COLIMANIbHBIX POJIEH, IPEJCTABIATH ce0sl, BECTU JUCKYCCHUIO U T.II.

IIpenmeTHble pe3yabTaThl OCBOCHUS 3JIEKTUBHOTO Kypca:

- IOHUMAaHKE POJIM €CTECTBEHHBIX HAyK B PEIICHUN COBPEMEHHBIX MIPAKTUUECKUX 3a/1a4
YeJIOBEYECTBA U IJI00ATBHBIX TTPOOIIEM;

- Ipe/ICTaBJICHUE O COBPEMEHHOM HayYHOU KapTUHE MHpa U BJIaJIeHHEe OCHOBAMH HAayYHBIX
3HaHUH (TeOpui, KOHIENIUN, TPUHIIUIIOB, 3aKOHOB U 0A30BBIX MOHATH);

- yMeHHe paboTaTh C pa3HbIMU UCTOYHUKAMH HH(OpMaINH;

- YMEHHE BBIJICNATH, OMMUCHIBATh U OOBICHATH CYIIECTBEHHBIE TPU3HAKU OOBEKTOB U SBIICHUI;
- BJIaJICHUE 3JIEMEHTAPHBIMU MTPAKTUUYECKUMH YMEHUSIMH IPUMEHSTH IPUOOPHI 1 HHCTPYMEHTBI
JUIS OTIPEJIENIeHNs KOJIMYECTBEHHBIX H KAUECTBEHHBIX XapaKTEPUCTUK KOMIIOHEHTOB CPE/JIbl;

- YMEHHE BecTH HaOI0IeHHs 32 00BEKTaMU, MPOLIECCaMU U SIBJICHUSIMH OKPY)KAroIlel CpeJibl,
UX U3MEHEHUSIMH B pe3yJbTaTe MPUPOIHBIX U aHTPOIIOTEHHBIX BO3ACUCTBUIA, OLICHUBATDH UX
MOCJIE/ICTBUS;

- YMEHHE MPUMEHSATh €CTECTBEHHOHAYYHbIE 3HAHUS B IOBCEIHEBHOM JKU3HH U1 OOBACHEHUS U
OIICHKHU Pa3HOOOPa3HBIX SBJICHUN U MIPOIIECCOB, Al TAIlUU K YCIOBHIM MPOKUBAHUS HA
OTIpeIeIEHHON TePPUTOPUH, CAMOCTOSTEIHLHOTO OLICHUBAHHUSI YPOBHS O€30MMaCHOCTH
OKpY’Karolen cpebl Kak cepbl )KU3HEACATEILHOCTH;

- YMeHHe co0III01aTh Mepbl 0€30MaCHOCTH B CIIydae MPUPOIHBIX CTUXUHHBIX OECTBUI U
TEXHOTEHHBIX KaTacTpod;

- aHAJIM3 U OLIEHKA MOCIIEICTBUH 1eATENTbHOCTH Yell0OBEKa B MPUPO/IE, BIUSHUS (PaKTOPOB pHCKa
Ha 37I0pOBBE YEJIOBEKA,;

- BBIJIEJICHHE CYILIECTBEHHBIX MPU3HAKOB OMOJIOTMYECKHX O0BEKTOB (OTIIMYUTEIbHBIX
MIPU3HAKOB )KMBBIX OPraHU3MOB; KJIETOK U OPraHU3MOB PACTEHUH, )KUBOTHBIX, IPUOOB U
OakTepuii, OpraHu3Ma 4eloBeKa);

- IpUBEJICHHUE JI0KA3aTENIbCTB (apryMeHTAallls) POJICTBA YeIOBEKa C MIIEKONUTAOMUMHU 18
KUBOTHBIMH; B3aUMOCBSI3U YEJIOBEKA U OKPY)KAIOLIEH cpelibl; 3aBUCUMOCTHU 3JJ0POBbS YEJIOBEKA
OT COCTOSIHUS OKpYXarolei cpeibl; He0OX0AUMOCTH 3aIUThI OKPYXKAIOIIEH CpeIbl;



- KJaccu(uKanus - onpeAeIeHrne MPUHAUIEKHOCTH OHOIOTHYECKIX 00BEKTOB K ONPEeICHHON
CHUCTEMATUYECKOU IpymIe;

- pa3nuyeHue Ha TabaMIax 4yacTeil ¥ OPraHOMIOB KIETKH, )XUBOTHBIX OT/EIBHBIX TUIIOB U
KJIaCCOB;

- 3HaHHE OCHOBHBIX ITPaBWJI IOBE/ICHNUS B IIPUPOJIE U OCHOB 37J0pOBOro o0Opasa xu3Hu. Kpome
TOTO, 00yJarouIrecs J0DKHBI BIAIETh CISIYIONUMH KOMIETEHTHOCTSIMH B O0JIaCTH
WCTIOJIb30BaHUs MH(POPMAITMOHHO - KOMMYHUKAITMOHHBIX TEXHOJIOTHI: KOMIIETEHIIUH B chepe
[IEPBOHAYAIIBHOTO MH(POPMAIITMOHHOTO TIOUCKA:

- BBIJICJIATD KIIFOUEBBIE CII0BA [yl HH(OOPMALIMOHHOTO NIOUCKA;

- CaMOCTOSITEIIbHO HaXOAUTh UHPOPMAIUIO B HH(POPMAIIIOHHOM TI0JIE; - OPTaHU30BaTh OUCK B
ceTd VIHTepHET ¢ NPUMEHEHNEM PA3JINYHBIX MIOMCKOBBIX MEXaHU3MOB; TEXHOJIOTMUECKHE
KOMITETEHIINH:

- COCTaBJISTH IJIaH 0O0OIICHHOTO XapaKTepa;

- IEpeBOAUTH UH(OPMALIUIO U3 OJTHOM (POPMBI MIPENICTABICHUS B IPYTYIO;

- BJIAJIETh TEXHOJOTMYECKMMH HaBbIKaMU PaOOTHI C MAKETOM IMPUKIAJHBIX Mporpamm Microsoft
Office;

- HCII0JIb30BaTh 0a30BbI€ U PACHIMPEHHBIE BOZMOKHOCTH HH(POPMAIIMIOHHOTO ITOMCKA B CETH
WHuTepHeT; mpeIMeTHO-aHaTUTUYECKUE KOMIETEHIIUN: BBIIESATh B TEKCTE IJIaBHOE;

- aHATIM3UPOBATH HHPOPMAIIHIO;

- CAMOCTOSTENBHO JIeNIaTh BBIBOJIbI M 00O0OIIEHHS Ha OCHOBE MOJIy4eHHOI HHpOpMaIINH;
OTIEpAllMOHHO-/IEATEIbHOCTHBIE KOMITETEHIINH:

- COCTaBJISITh T€3UCHI BHICTYIIJICHHUS;

- HCTIOJIb30BATh Pa3IMyuHbIe CPEICTBA HATJISTHOCTH MPU BBICTYILICHUH;

- moAOUpPaTh COOTBETCTBYIOIINIA MaTepHal AJsl CO3/1aHusl MH(GOPMAIIMOHHOTO POAYKTa,
MIPEJICTAaBICHHOIO B Pa3IMUHBIX BUAAX; - 0(OPMIIATH MHPOPMAIIMOHHBIN MTPOIYKT B BUJIE
KOMIIBIOTEPHOM Mpe3eHTAIuH cpeicTBaMK mporpaMmmMbl Microsoft Power Point;
KOMMYHHKATHUBHBIE KOMITETCHIINH:

- IPECTaBIATH COOCTBEHHBIA HH(GOPMAIIMOHHBIN IPOIYKT;

- OTCTauBaTh COOCTBEHHYIO TOUKY 3peHus. B pesynbrate o0yyenus no [Iporpamme
ANIEKTUBHOTO Kypca «30panHbie BOPOCHl OMOJIOTHNY 00YYAIOUIUICH HAYYHTCS:

- XapaKTepu30BaTh (OMUCHIBATH) OCHOBHBIC YPOBHU OPraHU3AIIMH KUBOU MPUPOIBI, UX
KOMITOHEHTBI, POLIECCHl U 3HAYEHUE B MIPUPOJE; MOHATHE «OUOCUCTEMAY; yUCHHE
B.MN.Bepnazckoro o 6uocdepe u Hoocepe; BOSHUKHOBEHUE KU3HU Ha 3eMIIe U DBOJIIOILUIO
OpPraHMYECKOT0 MHUPA; 3HAYCHHE KUBOTO BEIIECTBA B OMOJOrMYECKOM KPYTOBOPOTE BEIIECTB U
MOTOKE SHEpruu; buochepy Kak riodarbHy0 OHOCHCTEMY H SKOCUCTEMY; BIUSHUE
XO35IIICTBEHHOM AESITeTbHOCTU YelloBeKa Ha Ouocdepy 1 Mephl, HalIpaBIIEHHBIC HA €€
COXpaHEHHUe; OMOTeOLIeHO3bl KaK OMOCUCTEMY U SKOCUCTEMY; arPOIKOCUCTEMBI U UX
CTPYKTYpHBIE KOMIIOHEHTHI, MX 3HAaYEHHE B KPYrOBOPOTE BEUIECTB U MOTOKE SHEPTUH B
9KOCHUCTEME; MUIIEBbIC U TEPPUTOPHAIILHBIEC CBSI3U MEXK/Y MOIMYIISLHSIMHI Pa3HbIX BHIOB B
OMOTreo1IeH03€e, X 3HAaYCHUE; IPaBUIIO SKOJIOTUYECKOH nupaMupl, mpasuiio 10% B skocucreme;
CaMOPETYIISLNIO; IPUYMHBI YCTONYNBOCTH U CMEHBI SKOCUCTEM; POJIb OHOIOTHYECKOTO
pa3Hoo0Opa3us B yCTOMUMBOCTH OHOTEO01I€HO03a (IKOCUCTEMBI); PETYIMPOBAHUE YUCIEHHOCTH
MOMYJISILIUM JUISl COXPAaHEHUS] YCTOMUNBOCTH SKOCUCTEM.

- CpaBHMBATh (pacro3HaBaTh, y3HAaBaTh, ONPEAEIATh) CBOWCTBA OMOCHUCTEM pa3HbIX ypoBHEH 19
OpraHu3aluM; MPUPOIHBIE OMOTEOIIEHO3bI arpOOUOIIEHO3bI; POJIb MTOJIOBOTO U OECIOJIOBOTO
Pa3MHO>KEHHMSI; HACIEICTBEHHYIO U HEHACJIEICTBEHHYIO U3MEHUYUBOCTD; ECTECTBEHHBIN U
UCKYCCTBEHHBII 0TOOD; apoMOP(O3bI U UANOATANTALIMHI; CTPOECHHE KIETOK IPOKApUOT U
9YKapHOT; MUTO3 U Mei03; 6nocunTe3 Oenka u Gotocunres; PHK n IHK; kucinopoausiii u
OE3KUCIOPOIHBIN CIIOCOOBI PHEPTETHUECKOTO OOMEHA; - 000CHOBBIBATH (OOBSICHSTH,



COIOCTABJIATh, JIEJIaTh BBIBO/IbI) 3HAUEHUE YPOBHEN OPraHU3alUU KU3HU B IPUPOJIE; POJIb
OMOJIOTUYECKOTO KPYrOBOPOTA B YCTOHUMBOCTH OHOC(EPHI; pOJIb MHOTOOOPa3Hst MOMYIISINHA 1
BUJIOB B COXpPAaHEHUH PaBHOBECHUS B IKOCHCTEMAX; PEryJIMPOBAHUE YUCIEHHOCTH MOMYJIALUHI 1715
COXPAHEHHUS YCTOMYUBOCTU IKOCUCTEM; POJIb IIPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB B
9KOCUCTEMAX M arpodKOCUCTEMAX; MEPbI OXPaHbl AKUBOI MPUPObL; POJIb SBOJIIOLUU B pa3BUTUN
YKUBOU NMPUPObL; 3HAUCHUE MyTallUil U €CTECTBEHHOT0 0TOOpa /1715l 3BOJIIOLUH; POJIb 3aKOHOB
TFE€HETUKH B CEJIEKLIUHU; POJIb XPOMOCOM U I'€HOB B II€peiade HACIEICTBEHHOCTH;

- IPUMEHSATH 3HAHUS TI0 OMOJIOTUH [T (HOPMUPOBAHUS KAPTHHBI MUPA; JTOKA3aTEIHCTBA
€IMHCTBA OPraHUYECKOI0 MUPA; OLICHKU COCTOSIHHUS OKPYXKAIOIIeH cpeibl; OObSICHEHUS
(GyHKIUH )KABOTO BELIECTBA, IIPOUCXOKICHUS )KU3HU M ATANIOB 3BOJIIOLNH, TUTIOB CBSI3CH U
3aBUCHUMOCTEHN B OMOT€0I[€HO3€; TYMaHHOT0, 3TUYECKOTO MOBEACHUS B IPUPOEC; OXPaHbI
MIPUPO/IBI M PEAKUX, UCUE3AIOIINX BUI0B; T0Ka3aTeIbCTBA YHUKAJIbHOMN [IEHHOCTH JKHU3HU, BCETO
KUBOT'0; COXpPAHEHHS CBOETO 3/10pPOBbSI;

- BJIAJIETh YMEHUSIMU CPAaBHUBATh, 1I0KA3bIBATh; BEIUJICHATH OCHOBHBIE H/IEU B yUEOHOM
MaTepuae; Mojab30BaThCs MPEAMETHBIM M UIMEHHBIM YKa3aTeIsiMU Ipu padoTe ¢
OTIPEJEUTENSIMU PACTEHUI U )KMBOTHBIX; COCTaBJISITh TE3UCHI TEKCTa, KOHCIEKTUPOBATH TEKCT,
TOTOBUTH peepaTsl, COCTABIATH CXEMbI HA OCHOBE PabOTHI C TEKCTOM YYeOHHKA U JIUTEPATYpO
JUISL TOTIOJTHUTEILHOTO YTEHHS 110 OMOJIOTHH.

O0yyaroumuiicsi NOJY4YUT BO3MOKHOCTh HAYUYUTHCSH:

- OOBACHATH POJIb OMOJOTUYECKUX TEOPUH, TUIIOTE3 B POPMUPOBAHUHN HAYYHOTO
MHPOBO33PEHHUSI - HOCUT 0000IIAOIIHI XapaKTep W BKIIOUYAET B CEOS CIEMYIONTNE YMEHHUS:

- BBIIENIATHh 00BEKT OMOJOTHYECKOT0 UCCIIEIOBAHNS U HAyKH, U3YYalolle JAaHHBINH 00BEKT; -
OTIPEEINIATh TEMBbI Kypca, KOTOPhIE HOCSIT MUPOBO33PEHUYECKUI XapaKTep;

- OTJINYaTh Hay4YHbIE METObI, HCTIOJIb3yeMble B OMOJIOTUH; - OTIPEAETSATh MECTO OUOJIOTHU B
CUCTEME €CTECTBEHHBIX HAYK;

- I0Ka3bIBaTh, YTO OPraHU3M - €IMHOE LIEJI0E;

- OOBSICHATH 3HAUEHUE JJIS1 Pa3BUTHsI OMOJIOTUYECKUX HAYK BBIJCICHUS YPOBHEW OpraHU3aluu
YKUBOU TIPUPO/IBI;

- 000CHOBBIBATh €JMHCTBO OPraHUYECKOTO MHUPA;

- BBIJIBUTATh T'MIIOTE3bI U OCYIIECTBIISATH UX IPOBEPKY;

- OTJINYATh TEOPUIO OT TUIIOTE3BI; - OOBSICHATH OTPULIATEIHHOE BIMSIHHIE aJIKOT0JIs, HUKOTHHA,
HAapKOTHYECKUX BEILIECTB HA Pa3BUTHE 3apO/IbIllIa YeJIOBEKA; BIMSIHIE MyTareHOB Ha OpraHU3M
YeJI0BeKa, HIKOJIOTUYECKUX (DAKTOPOB HAa OPraHU3Mbl; B3aMOCBSI3H OPraHU3MOB U OKpY>Karolei
Cpe.Ibl; IPUYMHBI 3BOJIOIUH, U3MEHIEMOCTH BUI0B, HAPYILIEHUHN Pa3BUTHS OPraHU3MOB,
HACJIEICTBEHHBIX 3a00JI€BaHUN, MyTalllii, YCTOMYUBOCTH U CMEHBI SKOCUCTEM; HEOOXOAUMOCTH
COXpaHEHHUs MHOT000pa3us BUAOB; - HAXOAUTh HH(POPMALIUIO O OMOJIOTUYECKUX 0OBEKTaX B
Pa3TMYHBIX UCTOYHUKAX (YUeOHBIX TEKCTaX, CIIPABOYHHUKAX, HAYYHO-ITOMYJISIPHBIX U3JaHUSIX,
KOMITBIOTEPHBIX 0a3ax aHHBIX, pecypcax NHTEpHET) U KPUTUUYECKHU €€ OLIEHUBATh.

- OOBSACHATH POJIb OMOJIOTUYECKUX TEOPUH, UJIeH, IPUHIUIIOB, TUIIOTE3 B ((OPMUPOBAHUN
COBPEMEHHOM eCTeCTBEHHO-HaY4YHOM KapTHUHBI MUpPA - HOCUT MHTETPAaTUBHBIN XapakTep U
BKJIFOYAET B ce0sl ClIeAYIOINE YMEHHUSL:

- OMpeAENATh MPUHAIICKHOCTh OMOJIOTHYECKOTO 00BEKTa K YPOBHIO OpraHU3alM1 KUBOTO;

- IPUBOJUTH IPUMEPHI MTPOSBICHUS UEPAPXUUECKOTO MTPUHIIUIIA OPraHU3aLUH KUBOU IPUPOIbI;

- 00BACHATH HEOOXOIMMOCTD BBIJIENICHHsI TPUHIIUIIOB OPraHU3aMH KUBON IPUPOJIBL;

- yKa3bIBaTh KPUTEPHU BBIJICJIICHUS PA3IMUHBIX YPOBHEW OpraHu3alliy KUBOK TPUPO/IBI;

- OTJINYATh OMOJIOTHYECKUE CUCTEMBI OT 0OBEKTOB HEXXMBOM IMPUPOJIBI;

- CPaBHMBATh OMOJIOTHUECKUE 0OBEKTHI (XUMUUECKUI COCTAB TeJ )KMBOM M HEXXHBOM MPHUPOJIBI,
3apO/IBIIIN YEJIOBEKA U IPYTMX MIEKOUTAIOIINX, TPUPOJIHBIE SKOCUCTEMBI U arPOIKOCUCTEMBI



CBOEH MECTHOCTH), POTIECCHI (€CTECTBEHHBIN M MICKYCCTBEHHBIN OTOOD, MOJIOBOE U OeCcIoioe
Pa3MHO>KEHHE) U JIeNaTh BHIBOJIbI HA OCHOBE CPABHEHUS;

- pemaTh 3IeMeHTapHbIe OMOJIOTHYECKUE 3a/1a41; COCTABIIATH 3JIEMEHTAPHBIE CXEMBI
CKPEILMBAHUS U CXEMBI IIEPEHOCA BELIECTB U SHEPruu B IKOcHCTEMaX (LENH MUTaHUsA);

- QaHAJIM3UPOBATh U OLIEHUBATH PA3JIMYHBIE TUIIOTE3bI CYIITHOCTH KU3HU, POUCXOKICHUS KUZHU
Y YeJI0BEeKa, rI100aJbHbIE KOJIOTHUYECKHE TPOOIEMBI U ITyTH MX PEIICHUs, TIOCIEACTBUS
COOCTBEHHOM JIEATCIILHOCTH B OKPYKAIOIICH Cpelie;

- U3y4aTh U3MEHEHUSI B OKOCUCTEMAX Ha Onosiornyeckux Mozensx; [Ipencrapnennas B paboueit
IIpOrpaMMe MOoCIeA0BaTEIbHOCTh TPEOOBaHUM K KaKJIOMY YPOKY COOTBETCTBYET YCI0KHEHUIO
MIPOBEPSIEMBIX BUJIOB JIEATEIHLHOCTH.

- Ucnonib30BaTh NpHOOPETCHHBIC 3HAHUS M YMEHUS B TIPAKTUYECKOM IEITEIHOCTH U
MMOBCEHEBHOM KU3HU:

- coboIaTh Mepbl MPOPUIAKTUKY OTPABIIEHUHN, BUPYCHBIX U APYrUX 3a00J1€BaHUi, CTPECCOB,
BpPEIHBIX MIPUBBIYEK (KypeHHUe, aTKOTOJU3M, HAPKOMAaHUS ); PABUJI MIOBEJICHUS B IIPUPOTHOM
cpene;

- OKa3bIBATh MEPBYIO TOMOIIb NPU MTPOCTYAHBIX U IPYTUX 3a00JIEBaHUSAX, OTPABICHUN
MTUTIEBBIMH TTPOYKTAMU;

- OLIEHUBATh ITUYECKUE aCEKThl HEKOTOPBIX MCCIIEI0BaHUN B 001aCTH OMOTEXHOIOTHH
(KIIOHMpOBaHKE, UCKYCCTBEHHOE OIIOJ0TBOpEeHHE). [l mproOpeTeHus MpakTHYeCKUX HaBbIKOB
Y TIOBBIIICHHS YPOBHS 3HAHUH B pab0UyIO MPOTpaMMy BKITFOUEHBI JTA0OPaTOPHBIE U
MpakTH4ecKkue paboThl, FIKCKypcuu. [1pu BeimoaHeHnn 1a60paTopHOil paboThl H3ydaroTCs
KUBbIE OMOJIOTHYECKHE 00BEKTHI, MUKPOIIpEnapaTsl, repoapuu, KOJUIEKIUH U T.J. BoinonHenue
MPaKTUYECKOM pabOTHI HAIpaBjIeHO Ha (popMUpOBaHKE OOIICYICOHBIX YMEHHM, a TAK)KE YMEHUH
y4eOHO-1M03HABATEIbHON AEATEIbHOCTH.

Oxxuaembie pe3yabTaThbl:
Yuamuecs A0IKHbI 3HATh:
* METObl HAYYHOT'O MMO3HAHUS, BKJIa/l BBIIAIOLIUXCS YUEHBIX B Pa3BUTHE OMOJIOTHUECKOIN HAYKH;
* OCHOBHBIE MOJIOKEHHUSI OMOJIOTMYECKUX TEOPUid, YICHH, 3aKOHOB, 3aKOHOMEPHOCTEH, MPaBUJI,
TUIOTE3;
* CTPOCHHUE U MPU3HAKH OHMOJIOTHYECKUX 0OBEKTOB: KJIETOK; FT€HOB, XpOMOCOM, FaMET; BUPYCOB,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB LIAPCTB KUBOU MPUPOIbI (PACTEHUMN, KUBOTHBIX,
rpuboB, OaKTEpHii);
* CYIIHOCTh OMOJIOTMYECKUX MPOIIECCOB U SIBICHUI;
* COBPEMEHHYIO OMOJIOTHYECKYIO0 TEPMUHOIOTHIO U CHMBOJIMKYIIO IIUTOJIOTHH, T€HETUKE, CEIEKIIHH,
OMOTEXHOJIOTHH, OHTOT'€HE3Y, CHCTEMATUKE, SKOJIOTUH, IBOJIIOLIUN;
* 0cOOEHHOCTH OpraHu3Ma 4eJoBeKa, €r0 CTPOCHUS, )KU3HEIeATEIbHOCTH, BBICIICH HEPBHOU
JeSITeNbHOCTH U IOBE/ICHUS;
Yyamuecs 101KHbI YMETb :
* OOBSICHATBH: POJIb OMOJIOTHUECKUX TEOPHiA, 3aKOHOB, IPUHIIUIIOB, TUIIOTE3 B (POPMUPOBAHUN
COBPEMEHHOU €CTECTBEHHOHAYYHOUN KapTUHBI MUPA; EAMHCTBO )KMBOM M HEXKUBOU MPUPOIBI, POJICTBO,
OOLTHOCTh MTPOUCXOXKICHUS )KUBBIX OPTaHU3MOB, IBOJIOIUIO PACTEHUH U )KUBOTHBIX, UCHIONB3YS
OMOJIOTHYECKHE TEOPUH, 3aKOHBI U MPABUIIA; OTPHUIIATEIHHOE BIHMSIHIE aTKOTOJIsI, HUKOTHHA,
HapKOTUYECKUX BELIECTB Ha 3/I0POBBE UEJIOBEKA; BIUSIHUE MYyTar€éHOB HA OPraHU3M Y€JIOBEeKa; MPUYUHBI
HACJIEICTBEHHBIX M HEHACJIEICTBEHHBIX U3MEHEHUI, HACTIEICTBEHHBIX 3a00JIeBaHUM, TE€HHBIX U
XPOMOCOMHBIX MYTallHMii; 3aBUCUMOCTb 3/I0POBbS UEJIOBEKA OT COCTOSTHUS OKPYKAIOILIEH Cpebl;
MPOSIBIIEHUE HACIEACTBEHHBIX 3a00JIeBaHUN, MMMYHHUTETA Y YEJIOBEKa; POJIb TOPMOHOB 1 BUTAMUHOB B
OpraHu3Me;




* YCTAHABJIMBATh B3aUMOCBS3H CTPOCHUS M (PYHKIIMI MOJIEKYJ, OPraHOUI0B KIETKU; TUIACTHYECKOTO U
SHEPTeTUYECKOTO 0OMEHA; CBETOBBIX U TEMHOBBIX (ha3z poTocuHTE3A;

* pelaTh 3a/1a4d Pa3HOM CII0KHOCTHU IO IIUTOJIOTUU, TEHETUKE (COCTABIATh CXEMbl CKpELIMBaHU),
HKOJIOTUH, SBOJIIOLIUH;

* pacro3HaBaTh U OMUCHIBATH KIIETKU PACTCHUH M )KMBOTHBIX; OMOJIOTHYECKHE OOBEKTHI 110 MX
N300paKeHHIO;

* BBISIBJISITH OTIMYUTEIIbHBIC IPU3HAKH OTIEIBHBIX OPraHU3MOB; HCTOYHUKH MYTareHOB B OKpPY’KaloIIen
cpene (KOCBEHHO);

* CPaBHMBATH U JIENIATh BHIBOJIBI HA OCHOBE CPAaBHEHHS: OMOIOTHYECKHE OOBEKTHI (KJIETKH, TKaHH,
OpraHbl ¥ CHCTEMBI OPTaHOB, OPraHU3Mbl PACTCHUH, )KUBOTHBIX, TPUOOB M OaKTepuii); MPOIECChl U
sBIieHHs (OOMEH BEIIECTB y PACTCHHH, )KUBOTHBIX, YEJIOBEKA, MITACTUICCKUN 1 YHEPTe€TUIECKU OOMEH;
(boTOCHHTE3 M XeMOCHHTE3); MUTO3 M MeH03; OECII0I0e U TIOJIOBOE Pa3MHOKEHHUE; OTUIOAOTBOPEHUE Y
pacTeHuil 1 )KMBOTHBIX; BHEIIHEE U BHYTPEHHEE OTUIOI0TBOPEHUE;

* OTIPEACTIATH MPUHAIICKHOCTD OMOJIOTHYECKUX OOBEKTOB K OTIPEACIEHHON CHCTEMAaTHIECKOH TpyIITe
(kmaccudukarus);

* aHAJIM3UPOBATH BIMAHUE (PAKTOPOB PUCKA HA 3[I0POBHE YEIOBEKA; Pe3yIbTaThl OMOJIOTHIECKUX
AKCTIEPUMEHTOB, HAOIOACHUH TI0 UX ONMCAHHIO;

* HCTIOJIb30BaTh MPUOOPETEHHBIC 3HAHNS M YMEHUS B IIPAKTHUECKOU JEITETHPHOCTH U TIOBCETHEBHON
KHU3HU U1 000CHOBAHMS MIPABUIT ITOBENICHHSI B OKPYIKAIOIIEH cpesie; Mep MpoQUiIakTHKH
pacrpocTpaHeHus 3a00JIeBaHHIA, BBI3BIBAEMBIX PACTCHUSMH, )KUBOTHBIMHU, OAKTEPUSIMU, TpUOaMH U
BHpYCaMHM; TpaBMaTH3Ma, ctpeccoB, BUY- nH]pekunu, BpeAHBIX PUBBIUEK (KYpEeHHE, aTKOTOJIHI3M,
HapKOMaHMsl); HapYIICHUs OCaHKH, 3pEHHUS, CIIyXa, HH(EKIHOHHBIX U MIPOCTYAHBIX 3a00JI€BaHMIA;
OKa3aHHUs NePBOU MOMOIIM [IPH TpaBMax, MPOCTYIHBIX U IPYruX 3a00JI€BaHUAX, OTPABICHUI
MUIIEBBIMU MTPOTYKTAMU;

* IPOBOJUTH CAMOCTOSITENIbHBINA MOKCK (B TOM YHUCIIE C UCTIOIb30BaHUEM HHPOPMAIIMOHHBIX
TEXHOJIOTUI) OMoI0THYecCKON HHMOPMAITUH.

Conep:xanue
10 kacc
Tema 1. «buosiorusi kak Hayka. MeToIbl HAYyYHOT 0 IO3HAHUS»
buosiorus kak Hayka, €e JOCTHKEHMsI, METObI TI0O3HAHUS )KUBOM Npupoabl. Poib Ouosoruu B
(bopMUpPOBaHUN COBPEMEHHON €CTECTBEHHOHAYYHOM KapTUHBI MUpa. Bruojornueckue TepMuHbl U
MOHATHS. YPOBHEBas opranusanus 1 3BoJronnsa. OCHOBHBIE YPOBHH OpraHU3al[uH )KUBOU IPUPOBL:
KJICTOYHBII, OpraHu3MeHHbIH, NONMYISALMOHHO-BUI0BOM, OMOTr€01leHOTUYECKH, OnocdepHsbIil.
buonornyeckue cucremsl. OOmmMe NpU3HAKA OMOJIOTUYECKUX CUCTEM: KJIETOYHOE CTPOCHHUE,
0COOEHHOCTH XMMHUYECKOI0 COCTaBa, 0OMEH BELECTB U IPEBpaIleHHs] SHEPTUU, TOMEOCTa3,
pa3apaxuMoCTh, IBUKEHHE, POCT U PA3BUTUE, BOCIIPOU3BEIECHUE, dBOIOLU
Tema 2. «KiteTka kak OHoJI0rn4ecKkasi CHCTEMa))
CoBpeMeHHas KJIETOYHasi TEOPHUsl, €€ OCHOBHBIE MOJIOKEHHS, POJIb B ((OPMUPOBAHUU COBPEMEHHON
€CTECTBEHHOHAy4YHOU KapTuHBI Mupa. Pa3BuTHe 3HaHMi 0 KieTke. KileTouHoe cTpoeHne opranu3MoB —
OCHOBA €IMHCTBA OPraHMYECKOr0 MUPA, JOKA3aTEIbCTBO POJICTBA )KMBOW ITPUPOIBI
Msoroo6pasue kineTok. [IpokapuoTsl u sykapuoTel. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK PACTEHUH,
KHUBOTHBIX, OaKTEepUii, TPHOOB.
XUMHUECKUH cOCTaB KIETKH. Makpo- 1 MUKPO3JIEeMEHThI. B3auMocBsA3b cTpoeHHs U QYHKIHIHA
HEOPraHMYeCKUX U OPraHUYeCKUX BellecTB (OeIKOB, HYKIEHHOBBIX KUCIIOT, YIJIEBOIOB, JIUIIH/IOB,
AT®), BXOAIMIHX B COCTAB KIETKU. POJIb XUMHUECKHUX BEIIECTB B KJIETKE M OpPraHU3Me YeIoBeKa.
Crpoenue kineTku. B3auMocBs3b cTpoeHust U (yHKIUI YacTel ¥ OpraHou0B KIETKU — OCHOBA €€
1esiocTHOCTH. OOMEH BEIIECTB U NMPEBPAIICHUS SHEPTUU — CBOMCTBA JKUBBIX OPraHU3MOB.
DHepreTuyeckuii 0OMeH U MIaCTUYECKH 00MeH, X B3auMOCBs3b. CTa K SHEPreTHYECKOro 0OMeHa.



Bpoxenne u npixanue. PoTocuHTE3, €ro 3HaYCHNE, KOCMUYecKas poJib. Dasbl poTocuHTe3a. CBETOBBIC
Y TEMHOBBIE peakiuu (POTOCHHTE3a, MX B3aUMOCBS3b. XeMOCHHTE3. POJIb XeMOCHHTE3UPYIOIINX
Oakrepuii Ha 3emie.
I'enernueckas nHdopmaius B kieTke. ['eHbl, TeHeTHUECKUI KO U ero CBoWcTBa. MaTpHUHBINA XapakTep
peaknmii OnocunTe3a. buocunTes Oenka U HyKJIEHHOBBIX KUCIOT.
Knerka — renernyeckas eIMHUIA )KUBOTO. XPOMOCOMBI, UX cTpoeHue (hopma u pasmepsl) 1 HyHKINH.
Yucno XpoMOCOM U X BUJOBOE MOCTOSIHCTBO. COMaTUYECKUE U MOJIOBBIE KIETKHU.
JKuzHeHHBIN UK KIETKU: uHTepdaza 1 MUTO3. MUTO3 — JIelIeHHe COMAaTUUECKUX KIIETOK YKHU3HEHHBIH
UK KJIETKU: uHTep(daza u Muto3. MuUTO3 — /1eleHne COMaTHYEeCKUX KIETOK. Pa3BUTHE MOJIOBBIX KIIETOK
Yy pacTeHHUH U KUBOTHBIX. JleleHue KIeTKH — OCHOBA POCTA, Pa3BUTHUS U Pa3MHOKEHHS OPTaHU3MOB.
Pone melio3a n muTo3a
Jlabopamopuvie pabomul: Nel «/lenamypayus b6enka», Ne 2 « Brusnue memnepamypuvl Ha GKMUHOCMb
Gepmenmay, Ne3 «H3zyuenue kiemok pacmenuil u HCUBOMHbLX HOO MUKPOCKONOMY, Ne 4 «Domocunmes
u ovixaunuey, Ne5 « Mumos 6 knemkax KOpHetl 1yKay.
Tema 3. «Opranusm kak 0uosornyeckasi CHCTEMa»
Pa3nooOpa3ue opraHu3mMoB: OJHOKJIETOYHBIE U MHOTOKJIETOUHBIE; aBTOTPO(BI, TETEPOTPOPbI, a3pO0HI,
aHa’poOsbl. bakrepuu, I'pudsl, Pactenus, )KuBotHsie, Bupycsi.
Bocmnpounssenenue opranu3mos, ero 3Hadenue. CriocoObl pa3MHOKEHHUs, CXO/ICTBO U pa3Inyue
MIOJIOBOTO U 0€CroJIoro pa3MHoKeHUs. OMI0J0TBOPEHHUE Y IIBETKOBBIX PACTEHUH U MO3BOHOYHBIX
KUBOTHBIX. BHelTHee 1 BHyTpeHHEee OII0JOTBOPEHHUE.
OHTOreHe3 ¥ NPUCYLIUE eMY 3aKOHOMEPHOCTH. OMOPHUOHAIBHOE U MOCTIMOPHOHAIBHOE pa3BUTHE
opraHu3moB. [IpuunHel HapylIeHNs pa3BUTHS OPraHU3MOB.
I'eneruka, ee 3agaun. HaciaeCTBEHHOCTh M K3MEHYMBOCTh — CBOMCTBA OPraHU3MOB. MeTOIbl T€HETHUKH.
OCHOBHBIE T€HETUYECKHUE TIOHATHS U CUMBOJIMKA. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.
CoBpeMeHHbIE TPEICTABICHHS O TEHE U TEHOME.
3aKOHOMEPHOCTH HACIEACTBEHHOCTH, X IUTOJIOTMYECKUE OCHOBBI. 3aKOHOMEPHOCTHU HACJIEI0BaHMS,
ycraHoBlieHHbIe ['. MeHenem, UxX [UTOIOrMUeCKUe OCHOBBI (MOHO- U AUTUOPUIHOE CKPEIIMBAHNUE).
3akonbl T. MopraHna: cuerjieHHOe HaclleJOBaHUE IPU3HAKOB, HAPYILIEHHUE CLICTICHUs TeHOB. | eHeTHka
nona. HacnenoBanue mpu3HakoB, CLEIUIEHHBIX € TOJI0M. B3anMopeiicTBue reHoB. ['eHoTnn kak
LIEJIOCTHAs cucTeMa. ['eHeTrka yenoBeka. MeToabl M3y4eHHs TeHETHKHU YesloBeka. Perenue
reHeTudeckux 3agad. CoCTaBIeHUE CXEM CKPELIUBAHMUSL.
3akoHOMEpHOCTH U3MeHYMBOCTU. HenacnencrtBennas (Moaudukaontas) u3sMeH4uBocTh. Hopma
peakuuu. HacneacTBeHHass ©I3MEHUMBOCTh: MyTallHOHHAsl, KOMOWHATUBHAs. Bubl MmyTanuii 1 ux
MPUYUHBL. 3HAYEHUE U3MEHYUBOCTHU B KU3HHU OPTaHU3MOB U B 3BOJIIOIIUIO.
3HaueHue reHeTHKH Al MeAuuHbl. HaciencTBeHHbie 00JIe3HN YeNOBEKa, X IPUUUHBI,
npodunaktuka. Bpennoe BiusiHe MyTareHOB, ajlKoToJisl, HAPKOTUKOB, HIKOTHHA HA T€HETUYECKHI
anmnapar KJIETKU. 3allliuTa cpebl OT 3arpsA3HEHUs MyTareHaMu. BbIsiBIeHuE UCTOUHUKOB MYTareHOB B
OKpYy»Karolei cpeie (KOCBEHHO) M OIIEHKa BO3MOKHBIX OCIEACTBHIA UX BIUSHUS HA COOCTBEHHBIH
opranus3M. Pemenue Ononornyeckux 3aaad.
Cenexuus, ee 3a1a4u U IpakTuieckoe 3HaueHue. Bxiiag H.M. BaBuiioBa B pa3BUTHE CEIEKIUU: YICHHE
0 LIEHTpaxX MHOT000pa3Hsl U MPOUCXOXKIEHUS KYJIbTYPHBIX PACTCHUI; 3aKOH TOMOJIOTMYECKHX PAIOB B
HACJIEICTBEHHON N3MEHUMBOCTH. METOIbI CENIEKIIUU U UX T€HETUYECKHE OCHOBBI. METOAbI BBIBEIEHUS
HOBBIX COPTOB PaCTEHUM, IOPOJI )KUBOTHBIX, INTAMMOB MUKPOOPIaHU3MOB. 3HAUEHUE T€HETUKHU AJIs
cesleKIIMU. bronornueckre 0CHOBBI BBIPAILIMBAHUS KYJIBTYPHBIX PACTEHUN U JOMAIHUX )KUBOTHBIX.
buortexHonorus, ee HanpasieHus. KiierouHas 1 reHHas MH)XXEHEpUs, KIIOHUPOBAHUE.
11 kaacc
Tema 1. «Cucrema 1 MHOroo0pa3ue OpraHu4ecKoro MUpa»
OcHOBHBIE cCTeMaTHYeCcKHe (TAKCOHOMUYECKHE) KaTerOPHH, UX COMOTYUHEHHOCTD.



Muoroo6pasue oprann3MoB. OJHOKJIETOUYHBIE 1 MHOTOKJIETOYHBIE, aBTOTPO(DBI U TeTEPOTPOdHI,
a’po0bI U aHaPPOOBI.

Bupycsl - Heknerounbie GopMbl KU3HH. Mepbl TPOQHUIAKTHKN PaCIPOCTPAHEHHS BUPYCHBIX
3a00JIeBaHUH.

HapctBo bakTepuu, crpoeHune, xKu3HeAeATENbHOCTh, PA3MHOKEHUE, POJIb B IpUpoae. bakrepun -
BO30yauTENN 3a00JI€BaHNN PACTEHUH, )KUBOTHBIX, YeioBeka. [Ipodunakrruka 3aboneBanuii,
BBI3bIBAEMBIX OAKTEPUSIMHU.

apcTBo pacrennii. CtpoeHue (TKaHH, KJIETKH, OPTraHbl), )KU3HEACSITSIIBHOCTh U PA3MHOXKEHUE
PacTUTEIBLHOrO OpraHu3Ma (Ha mpuMepe MOKPhITOCEMEHHBIX pacTeHUil). Pacrio3HaBaHue (Ha puCyHKax)
opraHoB pacteHuil. MHorooOpasue pacteHuil. OCHOBHBIE OT/IEIBI pacTeHuil. Bogopociu, ux crpoenue,
paszHooOpasue 1 poiib B Ipupojie. Mxu, nanopoTHUKOOOpa3HbIE, FOJIOCEMEHHBIE, UX CTPOEHUE,
paszHooOpasue u poiib B ipupojie. [lokpritocemennble pacteHUs. OJIHOIONBHBIE U JIBYIOJIbHBIE, UX
OCHOBHBIE ceMeicTBa. PoJib pacTeHuil B IPUPOJIE U )KU3HU YEIIOBEKA.

apcTBo rpuboB, CTpOEHHE, KUZHEAEITENbHOCTD, pa3MHOKeHUe. Vcnonap3oBanue rpuoB 11
MOJIy4€HUs IPOIYKTOB MUTAHUS U JeKapcTB. Pacrio3HaBaHue cbeJOOHBIX U SIIOBUTHIX TPHOOB.
JInmaliHUKH, UX pa3HOOOpa3He, 0COOEHHOCTH CTPOCHHUS U KU3HEAESITeNIbHOCTU. PoJib B ipupoie
rpuOOB U JTUIIAHHUKOB.

HapctBo %UBOTHBIX. OTHOKIETOYHBIE U MHOTOKJIETOUHBIE )KUBOTHBIE. XapaKTEPUCTUKA OCHOBHBIX
TUIOB 0ECITO3BOHOYHBIX, KJIACCOB YWICHUCTOHOTUX. OCOOEHHOCTH CTPOEHUS, )KUZHEIEATEIIbHOCTH,
Pa3MHOXKEHHUsI, POJib B PUPOJE U )KU3HU YeNIOBEKa. XOPIOBbIE dKUBOTHbIE. XapaKTEPUCTUKA OCHOBHBIX
kiaccoB. Posb B mpupoje u xu3Hu yenoBeka. Pacrio3naBanue (Ha pUCyHKax) OpraHOB U CHCTEM
OpPraHoB y JKUBOTHBIX.

pabomul: Nel: «Tkanu evicuux pacmeHui»

Tema 3. «3eonroyus rHcugoit npupoovl»

Bun, ero xputepun. [lonynsuus — CTpyKTypHas €IMHULIA BUJIA U AJIEMEHTApHAs €IMHULIA SBOJIIOLIHH.
Muxkpossomtonus. O6pa3zoBanue HOBBIX BUAOB. CriocoObl BHpoo0OpazoBanus. CoxpaHeHue
MHOT000pa3usi BUIOB KaK OCHOBA YCTOMYUBOCTH OHMOC]EpHI.

PazButue 3BOIIONMOHHBIX UAECH. 3HaUEHUE YBOIOUUOHHOM Teopun Y. [lapBuHa. BzanmocBs3b
JBUKYIIMX CHIT SBONTIOLMH. DOPMBI €CTECTBEHHOTO 0TOOPA, BUIBI OOPHOBI 32 CYIIECTBOBAHHUE.
CuHTeTHYECKas TCOPHUS SBOJIONUU. DiIeMeHTapHbIe GakTopsl dBomrouu. MccnenoBanus C.C.
YerBeprkoBa. Poiib 3BOMIOLMOHHON TEOPUH B OPMUPOBAHUH COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTHUHBI MUpa.

Jloka3zaTesnbCcTBa SBOJIIOIUU KUBOW MPUPObI. Pe3yabTaThl 3BOJIIOLUU: TPUCIIOCOOIEHHOCTD
OpPraHU3MOB K cpefie 00UTaHus, MHOTOOOpa3ue BUIOB.

Makxkpossomtonusi. Hanpasnenus u mytu 3Bostonnu (A.H. Cesepuos, U.U. Imanbraysen).
buonorudeckuii mporpecc u perpecc, apomopdo3s, uanoaganTamus, nerenepanus. [IpuanHel
OMOJIOTMYECKOro Iporpecca u perpecca. [ umore3bl BOSHUKHOBEHHUS )KU3HU Ha 3emiie. OCHOBHbBIE
apoMop(}0o3bI B 3BOJIIOIUU PACTCHHUH U )KUBOTHBIX. Y CJIOKHEHHUE KUBBIX OPraHU3MOB Ha 3emiie B
MIPOLIECCE 3BOJIIOIUH.

[IpoucxoxneHue yenoBeka. YenoBek Kak BU, €F0 MECTO B CUCTEME OPraHUYeCKOro Mupa. I 'unoresst
MIPOUCXOXKACHUS YeJIOBEKa COBPEMEHHOIO BUAA. [IBMKYIIIME CUIIBI U ATAIlbl 3BOJIIOLIMM YEJIOBEKA.
Uenoseueckue packl, UX FTeHETHYECKOE pOACTBO. brocouunansHas npupoa yenoBeka. CouuanbHas U
MIPUPOIHAs CPeAa, aJanTaluy K HE YeIoBeKa

Tema 4. «Ixocucmemsl u npucyujue um 3aKOHOMEPHOCMU)

Cpenbl 0OuTaHUs OPraHU3MOB. DKOJIOTHUECKUEe (HaKTOPHI: aONOTHYECKHUEe, OMOTUYECKHE.
AnTtponorenHnsiii gpakrop. Mx 3nauenue.

Dkocucrema (OHOTeo1eH03), €¢ KOMIIOHEHTHI: TIPOIYIIEHThI, KOHCYMEHTHI, PeIYIIEHTHI, UX POIIb.
BunoBas u npocTpaHCTBEHHAsI CTPYKTYPhI 3KOCUCTEMBI.



Tpoduueckue ypoBuu. Llenu u cetn nutanus, ux 3BeHbs. [IpaBuia SKOIOTHUECKON MTHPAMUIBIL.

CocraBiieHHE CXEM Iepeiayl BELECTB U S3HEPTUH (LIeTel MUTaHU).

Paznoobpaszue sxocucrem (6uoreoreHo30B). CaMOpa3BUTHE U CMEHA 3KOCHUCTEM. Y CTOMYHUBOCTD H
JTMHAMHKA YKOcHCTeM. bruonornyeckoe pazHooOpasue, caMOperysius U KpyroBopoT BEIIECTB — OCHOBA
YCTOMYMBOTO pa3BUTUA dKOocUCTEM. [[pHUrHBI YCTOMYHMBOCTH U CMEHBI SKOCUCTEM. MI3MEHEHUS B
AKOCUCTEMAX TIO]T BIMSHUEM JICATCIIEHOCTH YeJIOBEKa. ATPOIKOCUCTEMBI, OCHOBHBIC OTJIMYHS OT
MIPUPOJTHBIX SKOCUCTEM.
buocdepa — rmobanpHas skocucrema. Yuenue B.W. Bepranckoro o 6uochepe. XKupoe BeriecTBo, ero
¢dysakr. OcCOOCHHOCTH pacpeesieHus OnoMacchl Ha 3emiie. BUOJOrn4eckuii KpyroBopoTt u
MIpEeBpaIeHUE SJHEPTUU B Orocdepe, poiib B HEM OPraHU3MOB Pa3HBIX APCTB. DBOJOLHUS OHoCchepsl

TemaTnyeckoe miianuposanue 10 kiaace

Ne HaunmeHoBaHHe TeMbI KoanuecTBO
4acoB
1 buonorus kak Hayka.MeTo1bl HAy4HOTO 4 yaca
MO3HAHUS
2 Knerka kax Ononornyeckas cucremMa 36 yacos
3 Opranusm Kak OMOJIOTHYecKasi CUCTEMa 28
Bcero-68 uacon

Temaruueckoe mianuposanue 11 kiaace

Ne HaumeHoBaHUe TeMbI KouaunuecTBO
4acoB
1 [ToBTOpEHME TEM MO UTOJOTUHU U TEHETHUKE 14
2 DBOJIONHMS )KUBOU MPUPOJIBI 33
3 DKOCHUCTEMBI U IPUCYILIAE UM 3aKOHOMEPHOCTHU 21
Bcero 68
IloypouHoe njiaHMpoOBaHHe ¢ YKa3aHHEM KOJIU4YeCTBAa YacOB, OTBOJMMbIX HA
OCBOCHHE KAKI0I TeMbI
10 kaace
Ne Tema ypoka IIpakTH4eckue Konnuecr
YPOK padoThI BO 4acoB
a
1 buonorus kak Hayka, ee JOCTHKEHHUSI, METOIbI 0,5 1
MO3HAHUS )KUBOU TIpUpoibl. Posib Gronoruu B
(hopMHpOBaHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MUpa
2 VYpoBHeBas opranu3zanus u 3Boitonus. OCHOBHbIE 0,5 1
YPOBHM OpPraHU3alliy KUBOW TPUPOIBL:




KJIETOYHBIN, OPraHU3MEHHBI, ITOMYJIILIUOHHO-
BHJIOBOM, OMOT€OIIEHOTHYECKUH, OMOCHEPHBII.

3 OO0mue npu3HaKu OUOJIOTHYECKUX CUCTEM: 0,5 1

KJIETOYHOE CTPOEHHE, 0COOCHHOCTH XUMUYECKOTO

cocraBa, 0OMEH BEIIECTB U MPEBPALICHUS YDHEPTUH,

rOMEO0CTa3, pa3ipakKUMOCTb, JBUKEHHUE, POCT U

pa3BUTHE, BOCIPOU3BEICHHE, IBOJIIOLINS
4 MeTopl MOJIEKYIIPHOM U KJIETOYHOM OMoJIornu( 1

xpomarorpadus, 37eKTpodopes,

g depenurpoBanHoe 1eHTpudyruposanue, [11P
5 Kierounoe crpoeHue opraHu3MoB — OCHOBA 0,5 1

€IMHCTBA OPraHUYECKOI0 MUPA, J0KA3aTEeIbCTBO
POACTBA )KMBOM IPUPOIbI
6 XuMHu4decKas opraHusanys KieTkn. MuHepaabHble 1
BEIECTBA KIETKH

7 XHUMHU4YecKasi OpraHu3aiys KiIeTkd. Jinnuasl 1
8 DyHKIUN yII€BOJOB 1
9 CaoiicTBa u Ki1accuuKamus OEIKOB 1
10 | benku 6uokaranuzaropsl. DepMEHTHI U UX 1 1

Kiaccuukanus
11 Hyxkneunosbie kucinotel. ATD 0,5 1

u apyrue HykieosuarpudocharstHTD
12 Cexsenuponanue JJHK.Metos 1

T€HOMUKH, TPAHCKPUIITOMUKHU, TPOTEOMHUKH.
13 Pemenue 3a1a4 Ha TPAHCKPUIILIUIO U TPAHCIISIIIUIO 1 1
14 Pemrenue 3a1a4 1o MOJIEKYJIIPHON T€HETHKE 1 1
15 MeTo/1bl CTPYKTYpPHON OHOJIOTHH 1
16 Tumel KIETOK. 1
17 [IpokapuoTnueckas KjeTka 1
18 [ToBepXHOCTHBIN anmapar KJIETKU 1 1
19 JIByxMeMOpaHHbIE CTPYKTYpPBI 1 1
20 OnHoMeMOpaHHbIE CTPYKTYpPBI 1 1
21 HememOpaHHbI€ CTPYKTYpBI 0,5 1
22 Crtpoenue u GyHKIUU sapa 1
23 [IpakTUKyM 1O CTPOEHUIO KIETKH 1 1
24 [TpakTHKyM MO CTPOEHUIO KIETOYHBIX CTPYKTYP 1 1
25 DHepreTuyeckuii 0OMeH U IIacTUYeCKHii 0OMeH, 1
UX B3aUMOCBSI3b.
26 benku MHrHOUTOPBI HAKTUBATOPHI 1
27 DHeprust MEMOpPaHHOTO TpaIUeHTa 1
npoToHoB.Cunte3 AT®,paboTta nporonHoit ATD
CHHTETa3bl

28 Pemenue 3agau o Teme 6uocunTre3 Oenka 1 1
29 Pemenue 3agay no Teme 6uocunTres Oenka 1 1
30 Pemienue 3a1a4 o reme DHepreTHuecKuii oOMeH 1 1
31 DOTOCUHTE3 U JbIXaHHUE 1




32 Opranuzaiys reHoMa y IpoKapuoT U 9yKapuoT 1
33 Hanortexnosioruu B MeAuIIMHE 1
34 | Xpomocomsl, ux ctpoenue (hopma U pazmepsi) U 1
¢dbyHKIIH. YUCIO0 XpOMOCOM U MIX BUIOBOE
ocTostHCTBO. COMaTHYECKUE U TIOJIOBBIE KIIETKHU.
35 JKu3HeHHBI IUKIT KJIeTKU: HHTepdas3a 1 MUTO3. 1
MuTO03 — JIeJIeHre COMAaTUYECKUX KIIETOK.
36 JKu3HeHHBI IUKIT KJIeTKU: HHTepdas3a U MUTO3. 1
MuTO03 — JieJIeHre COMaTUYECKUX KIIETOK.
37 Pewenue 3a0au no meme Mumos 1
38 Pewenue 3a0au no meme Mumos 1
39 | Pemenue 3aga4 o teMe Meiios 1
40 | Pewmenue 3ama4 o tTeMe Meito3 1
41 TkaHu pacTeHHI, ONIpeIeIICHUE 110 PUCYHKAM 1
42 | TkaHu KMBOTHBIX U YEJIOBEKA 1
43 OpraHbl ¥ CUCTEMbI OPraHOB 1
44 Onopa Tena opraHu3MoB 1
45 JBr>keHHue opraHu3MoB 1
46 [Iutanue opraHu3zmMoB 1
47 JIpIxaHue opraHu3MoB 1
48 TpaHcnopT BeNECTB y OPraHu3MOB 1
49 Brinenenue y opranu3sMoB 1
50 3amura opraHu3moB. MiMmyHHas cuctema 1
51 Pa3apaxxuMocTh 1 perynsuus y opraHu3MoB 1
52 Pa3zmHOXeHUE 1 pa3BUTHE OPraHU3MOB 1
53 Iykibl pa3BUTHS pacTeHUI 1
54 | Bemmonsenue 3aganuii u3 EI'D no nuknam 1
pa3BUTUA
55 | I'eneTHKa, OCHOBHBIE 1
3aKOHOMEPHOCTU. AHAJIM3UPYIOIIEEe CKPEIIMBAaHUE
Y HEMOJHOE JJOMUHUPOBAHUE
56 Pemenne OMoIOTHYECKUX 3a]1a4 110 TEHETUKE 1
57 Pemenue 3a1ay Ha MOHOTHOPUHOE CKPEIINBAHNE 1
58 Pemenue 3a1a4 Ha AUruOpuUIHOE 1

CKPCUIMBAHHNC




59 3amaun Ha CHCINICHHOS HACJICAOBAHHUE 1 1
60 3aaun Ha CHCIICHHOE C ITOJIOM HacJIe0BaHUE 1 1
61 I'enoTHI Kak LeI0CTHAs CUCTEMa 1 1
62 Pemrenne cj1o’KHBIX T€HETUYECKHX 3a7a4 Ha 1 1
ATHH]IPOM
63 3ajaun Ha MCEeBI0AYTOCOMHBIE YIaCTKU 1 1
64 N3menunBocTh. CpaBHUTEIbHAS XapaKTEPUCTHKA 1
BH/IOB U3MEHUYUBOCTH

65 ONUIreHEeTHKA U DIIMTEHOMHUKA 1
66 ['eneTuka yenoBeka, aHaIN3 POJIOCIOBHOM 1 1
67 MeTto1pI MEIUITMHCKON T€HETHKH 1
68 I'eneTnueckue 3a00JIeBaHUA YeJIOBEKA 1
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Hoypoqﬂoe INIAHUPOBAHHUE C YKA3AHUEM KOJINIECTBA YaC0B, OTBOIUMBIX HA OCBOCHUE KaKIou

Tembl 11 Kiacce

Ne Tema ypoxka 3anuce TeMbl B KoimnuecTBo
ypoka JIEKTPOHHOM 4acoB
JKypHaJie
1 Kiterounoe crpoenue» 1
2 Pemrenne 3aganuii o KJIETOYHOMY CTPOEHUIO 1 1
3 KiterouHnble CTPYKTYpBI U NX CTPOCHHE 1 1
4 XUMUYECKUH COCTaB KIETKHU PEIICHUE 3aIaHNH 13 1 1
EI'D
5 Pemenne 3ama4 mo MUTOJIOTHH 1 1
6 Pemenne 3ama4 mo MUTOJIOTHH 1 1
7 Brmmmonnenune 3agaHui o TeME MUTO3 U MeH03 1 1
8 Brimmonnenune 3agaHui 110 TEME MHTO3 I MEHO03 1 1
9 Pemenne 3amau no reHeTHKE 1 1
10 Pemenne 3amau no reHeTHKE 1 1
11 Pemienue 3aga4d 1mo reHeTuke 1 1
12 Pemienue 3aga4d mo reHeTuke 1 1
13 Pemienue 3aganuii o nNuKiamM pa3BUTUS pacTCHUN 1 1
14 Penienue 3aganuii o NyMKiIaM pa3BUTUS PACTCHUN 1 1
15 OpounoIMoHHOEe yueHue Y JlapBuHa 1
16 JIBrkyiye cuiibl 3BoJIOLMH 110 JlapBuHY 1
17 EctecTBeHHBIN M HCKYCCTBEHHBII 0TOOD 0,5 1
18 CuHTeTHYEeCKasi TEOPHUsI SBOJTIOLNU 0,5 1
19 @DopMBI €CTECTBEHHOTO 0TOOpa- BHIMOJIHEHHUE 1 1
3aganui u3 EI'D
20 3aKOH F€HETUUYECKOT0 PaBHOBECHUS. 3aKOH Xapau 1
-BaitnOepra
21 Pemenue 3a1a4 Ha 3akoH Xapau- BaiinGepra 1 1
22 Pemienue 3a1a4 Ha 3akoH Xapau- BaiinGepra 1 1
23 Pemenue 3a1a4 Ha 3akoH Xapau- BaiinGepra 1 1




24 D ekt ocnoBarens. IPeKT OyThIIIOUHOTO 1
TOPJIBITITKA

25 EcrecTBEHHBII U 110J10BO# 0TOOD 1

26 N3yuerne apoMop(hO30B U HANOATANTAIINN Y 1
pacTEeHUN U KUBOTHBIX

27 Boinosinenue npakruyeckux 3ananuit u3z EI'D 1

UIMO0AANTAIIMKI U apoMOpP(}HO3bI

28 Boinosnnenue npakruyeckux 3ananuii u3z EI'D 1
UIMOAANTAIII U apoMOp(}O3bI

29 Bunoo6pa3oBanue kak pe3yiabTaT IBOJIOIUN 1

30 CBs13b 3BOJIIOLIMHA C SIIMAEMHUOJIOTHEH 1

31 OO61re 3aKOHOMEPHOCTH YBOJIOLIUH 1

32 Brinonnenue 3ananuii o sBosonnu u3 EI'D 1

33 Brinmonnenue 3ananuii o »Bosronuu u3 EI'D 1

34 JloHay4HBIE TPECTABICHHS O 3aPOKICHUHN KU3HH 1

35 OCHOBHBIE ATalbl HEOPraHWYECKOW IBOJIFOLIUN 1

36 OCHOBHBIE ATAITBI BOJIIOIUU PACTUTEIILHOTO MHPA 1

37 OCHOBHBIC ATAITBI PA3BUTHS )KUBOTHOTO MUPA 1

38 MaccoBoe BEIMHPAHUE U 9KOJOTHUCCKUE 1
KPHU3HCHI.

39 PasButne no spam u nepuoaam 1

40 Pa6ora ¢ pucynkamu u3 peury EI'D npeBnue 1
pacTeHHsl U KUBOTHBIE

41 Pa6ora ¢ pucynkamu u3 peury EI'D npeBnue 1
pacTeHusl U KUBOTHBIE

42 [Tpoucxoxnenue yenoreka Pabora ¢ Tectamu. 1

43 Pa3BuTHe npenacraBieHud 0 MTPOUCXOKICHUN 1
YeJl0BeKa

44 N3yuenne ocoOeHHOCTEN YeTIOBEKa CBA3AHHBIX C 1
MIPOUCXOKACHUEM

45 [TaneoreneTrka u najgeoreHOMHMKa 1

46 Pemenune 3aganuii o 3sosronuu u3 EI'D

47 Pemenne 3aganuii mo 3sosronuu u3 EI'D

48 3apoXKIEHUE U pa3BUTHE IKOJIOTHUHU 1

49 3HaueHNe SKOJOTHYECKUX 3HAHUH JJIs YeIOBEeKa 1

50 Dkonornyeckue pakTopsl 1

51 buonorunyeckne puTMsl 1

52 DKOJIOTHYeCcKasi Hulla 1

53 Pemenne 3amannii u3 EI'D o BiusgHUIO HA 1
OpraHu3Mbl OMOTHYECKHX U a0MOTHYECKUX
(akTopoB

54 Pemenue 3amanuii u3 EI'D o BiusgHuIo Ha 1
OpraHu3Mbl OMOTUYECKHX U a0MOTHYECKUX
(akTopoB

55 Pabora ¢ TectamMu 1o 9KOJIOTUN 1




56 Yuenue BepHajgckoro o 6uocdepe

57 [IpupoaHbie 5KOCUCTEMBI, COCTaBJICHUE 1enei 1
MUTAHUS

58 AHTpPOIIOTr€HHBIE IKOCUCTEMBbI 1 1
59 KpyroBopoTsl BemecTs B Grochepe 1
60 BosneiicTBre yenoBeka Ha 6nochepy 1
61 ParnoHanbpHOE MPUPOI0TI0IH30BAHHE 1
62 DKOJOTHYECKUE KPU3HCHI M X ITPUIHHBI 1
63 OxpanHa npupo sl 1 1
64 Perrenne 3a1a4 9KOJOrHIECKOr0 HAIPaBICHUS 1 1
65 Pemnrenne 3aga4d 9KOJIOTHYECKOTO HAIIPABJICHUS 1 1
66 Pemrenne 3aga4d 9KOJOTHYECKOTO HAIIPABJICHUS 1 1
67 HTorosoe TeCTHpOBaHHE 1 1
68 Pa300p c10XHBIX BOIPOCOB
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YYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O NTPOLECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YHEHUKA ¢ bromorus, 10,11 xmaccer
[Taceunuk B.B., Cymaroxun C.B., Kanmunosa I'.C. u npyrue; nox penakuueii [laceunuka B.B.,
AxmmonepHoe obmiectBo «M3natenpctBo «IIpocemenuey ¢ buonorus, 10,11 kmaccsl/ [lonomapesa

N.H., Kopaunosa O.A., Kyamenko B.C.; non pemakmueii [Tonomapesoii M.H., AkuinonepHoe 001iecTBo
«M3narenbctBO «IIpocBemenne» METOINYECKUE

MATEPUAJIBI I YUYUTEJIA Pabouas tetpans «buomnorus. 10,11 kmaccer. ®I'OCx:
O.A.Kopnunosa, JI.B.Cumonosa, .B.Hukonaes, - Benrana-I'pad, 2021 r. - Metoauyeckoe nocodue
s yaurensi: buonorud. 10,11 kimacest [lonomapesa U.H., Kopaunosa O.A., Hukonaes 1U.B. —
Benrana-I'pad, 2021.

HNUDPOBBIE ObPA30OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
bu6nuoreka LIOK https://m.edsoo.ru/7f41¢292,

bu6mmoreka IIOK https://m.edsoo.ru/863ead44

bubmuoreka [{OK https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 520251343390373548250310750880108285629354443750
Bnageney ApGaxoBa aHHa BanepbeBHa
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