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IlosicHuTEIbHAS 3aAIUCKA

Pabouas mporpamma no 6uonoruu ans 10-11 knacca cocraBneHa Ha OCHOBE CIIEAYIOIIUX HOPMAaTHBHBIX JOKYMEHTOB:

®enepanbHblii 3aK0H 0T 29.12.2012 Ne 273-®D3 «O6 obpazoBanuu B Poccuiickoit @enepanun» (B pegakuuu ot 02.07.2021)

[Tpuka3 Muno6prayku Poccum ot 17.05.2012 Ne 413 «O06 yTBep)kaeHUH (PenepaTbHOr0 rocyIapcTBEHHOT0 00pa30BaTEIILHOTO CTaHIApTa CPEAHETO 0OIIEro
obpazoBanus» (pea. ot 11.12.2020 r.) http://mMunobpuayku.pd/documents/336;

[Tacopt HammoHanbHOTO MpoekTa «O0pa3oBanue» (yrB. npesuanymom Coera nipu [Ipesunente PO mo crparermyeckoMy pa3BUTHIO M HAIIMOHAJIBHBIM

MpoeKTaM, MpoTokoi oT 24.12.2018 N 16)

I'ocynapctBennast nporpamma Poccuiickoit ®enepanun «Pa3zputue obpazoBanusa» (YteepxaeHa [locranosnenuem IlpaBurenscrsa PO ot 26.12.2017 N
1642 (pen. ot 22.02.2021) «O0 yTBep:k/IeHUU TocyJapcTBeHHOM nporpammsl Poccuiickoii @enepanun «PazsuTtre o0pazoBaHus»

Metouueckie peKOMEHIAlUU M0 peaau3aluuu 00pa30BaTEeNbHBIX MPOTPaMM €CTECTBEHHO-HAyYHOM M TE€XHOJIOTHMYECKOW HAaNpaBIEHHOCTEH MO OHOJIOTHUHU C
UCIIOJIb30BaHUEeM 000opynoBanus eHTpa « Touka pocta» https://apkpro.ru/natsproektobrazovanie/bankdokumentov
[TocranoBnenue ['maBHOTO TOCymapcTBEHHOTo caHuTapHOTo Bpada oT 28.09.2020 Ne 28 CII 2.4.3648-20 «CaHUTApHO-3MUIEMHUOJIOTHIECKHE TPeOOBaHUS K

OpraHU3aIuy BOCTIUTAHUS U O0yUeHUs, OTIbIXA U O370POBJICHHS JAETCH U MOJIOICHKI)
CanlluH 1.2.3685-21 «O06 yrBepkaeHun caHutapHbiXx npaBuid U HopMm CanlluH 1.2.3685-21 «I'urneHnyeckne HOPMATHBBI U TpeOOBaHUS K OOECTICUCHUIO
0e30macHOCTH | (KMin) 6€3BPEAHOCTH TSl YesloBeKa (PAKTOPOB CPeIbl OOUTAHHSI»
Meroandeckoe MUCHMO O TpenojiaBaHuK yueOHoro mpenmera «buosorus» B 2021-2022 yue6HOoM roay. CocraButens: MopcoBa C. I'., cT. mpenoaaBaTenb
kadenpsr EMJ]I 'AY AITIO A0 UPO
[TpuMepHas mporpaMma 1o OHOJIOTHH CpeaHero (IoJIHOro) oomero oopasosanus (6a3oBsiil ypoBeHs): http://fgosreestr.ru/

ABtopckas mnporpamma kypca [lonomapea M.H., Kyumenko B.C., KopuumnoBa O.A., JIparomunoB A.I'., CumonoBa T.C. buosorus: 5-11 kmacchl:
nporpammsbl/[.H. ITonomapésa, B.C. Kyumenko, O.A. Kopuunoa u ap.]- M.: Bentana-I'pad, 2016. — 400 c.

11. TTosnoxenue o pabounx nmporpammax mpukas Ne 1 ot 31 aBrycra 2018

PaGouas mporpamma ydebHoro npeamera «buosnorus» cocraBiena ¢ yuyetom IIporpammer Bocnutanus MOY COILI Ne 3 na 2021-2025 mpukaz Ne 95 ot

25.06.2021.

Henbto Bocriutanust B MOY COL Ne 3 sBnsercs popmupoBaHue y 00y4aromMXCsl TyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, CIIOCOOHOCTU K OCYIIECTBIICHUIO

OTBCTCTBCHHOI'O BBI60pa COOCTBEHHOI HHI[HBH,HyaHLHOﬁ O6p8.30B8.T€JIBHOﬁ TPaCKTOPHH, CIIOCOOHOCTH K YCHGMHOﬁ coyaIu3ali B 06IHGCTBC.

Z[OCTI/I)KGHI/IIO IMOCTaBJICHHOM 11€JIM BOCIIUTAHUSA 06yqaronmxc51 6y,[[eT CII0COOCTBOBAThH peHICHUC CICAYIOIMINX OCHOBHBIX 3aoau.

- HOAHCPKUBATH TpAAULIUA O6pa30BaTeHBHOI>'I OpraHu3allui 1 MHUIHUATHUBBI 110 CO3JAHUI0 HOBBIX B paMKaXxX YKJaJa IIKOJIbHOM JKU3HH, pCaJIN30BLIBATb
BOCIMUTATCIbHBIC BO3MOXXHOCTHU O6H_ICI_HKOJ'H>HBIX KIIFOYCBBIX ICJI,

- pCaIN30BbIBATH BOCIIMTATEIbHBIA IIOTEHIIMAI U BO3MOXKHOCTH IIKOJIBLHOTO YpoOKa, MOAACPIKUBATH HUCIOJIB30BAHUC HWHTCPAKTHUBHBIX (I)OpM 3aHATHH C
O6yLIaIOH_II/IMI/IC$I Ha YpOKax;


http://минобрнауки.рф/documents/336
https://apkpro.ru/natsproektobrazovanie/bankdokumentov
http://fgosreestr.ru/

- HMHULUHUPOBATH U MOJICPKUBATh YUEHHYECKOE CAMOYIPABICHHE — KaK Ha YPOBHE IIKOJBI, TAK M HA YPOBHE KJIACCHBIX COOOIIECTB; UX KOJUICKTHBHOE
IUIAaHUPOBAHUE, OpPraHU3aLUIO, IIPOBEACHNE U aHAJIU3 CAMOCTOSTEIbHO IPOBEACHHBIX JIE]1 U MEPOIIPUATHUI;

-  VHUIMUPOBATH U MOJJICPKUBATH JACSITEILHOCTD JETCKUX OOIECTBEHHBIX OpraHu3alnii (BOJOHTEPCKOE ABMKCHHE);

- BOBJICKaTh OOYYAlOIIMXCS B KPYXKH, CEKIMH, KIyObl, CTyAMH W HWHBIE OObEIUHEHHUS, pabOTaIOUIME IO IIKOJHHBIM IPOrpaMMaM BHEYPOUHOU
NEATENBHOCTH, PEAIU30BbIBATH UX BOCIIMTATEIIBHBIE BOSMOKHOCTH;

- OpraHu30BBIBATH MPO(OPUEHTAMNOHHYIO PAdOTy C 00YJIAFOIIUMUCS;

- pealu30BBIBaTh MOTEHIMAJI KJIACCHOTO PYKOBOJCTBA B BOCIIUTAHUU OOYYarOIIMXCS, MMOAJEPKUBATh aKTUBHOE Y4acTUE KJIACCHBIX COOOILIECTB B YKU3HU
IIKOJIBI, YKPETIJICHHE KOJIIEKTUBHBIX IIEHHOCTEH IIKOJILHOTO COOOIIeCTBa;

- pa3BHUBATh NPEAMETHO-ICTETHYECKYIO CpEIy IIKOJbl M PEAM30BBIBATH €€ BOCIUTATEIbHBIE BO3MOXKHOCTH, (DOPMHPOBAHUE TMO3UTHBHOIO YKJIaaa
IIKOJIBHOM JKM3HH U TOJIOKUTEIIBHOTO UMHUIkKA U npecTrka [1Ikoibr;

- OpraHu3oBaTb pa60Ty C CEMbsIMH O6yanOHIHXC${, HUX pOAUTECIIAMHA NI 3aKOHHBIMU MPEACTABUTCIISIMU, HAIIPABJICHHYIO HAa COBMCCTHOC PCIICHUE TP o0nem
JIMYHOCTHOT'O Pa3BUTHA 06yqa}0m1/1xcs[.

PaGouas mporpamma obecriedeHa yueOHUKaMu, yueOHbIMH MOCOOMSMH, BKIIFOUEHHBIMU B (pe/lepalibHBIN NepedeHb YUeOHMKOB, pEKOMEH TyeMbIX MuHOOpHaYyKH
P® k ucnons3oBanuto (mpukaz Munnpocsemienus ot 20.05.2020 Ne 254 ¢ usmeHenusiMu 1 gonojHeHus MU oT 27.05.2020 Ne 268, 06.07.2020 Ne 342, 23.12.2020
Ne 766 ).

Paboyas mporpamMmma opueHTHpOBaHa Ha UCTIOB30BaHKe yueOHuka aBTopoB W.H. Ilonomapesoii, O.A. Kopuunosoii, T.E. Jlomwmmno#, I1.B. MxeBckoro moa
pen. nmpod. U.H. IToromapeBoii: «buonorus» ba3oBsiit ypoBens miis1 yuaniuxcs 11 kimacca o0meoOpa3oBaTenbHBIX yupexkaenuii; M.; «Benrtana - 'pad».2015r.

Paboyas mporpamMmma opueHTHpOBaHa Ha UCIOJb30BaHKe yueOHuka aBTopoB W.H. ITonomapesoii, O.A. Kopuunosoii, T.E. Jlomwmmno#, I1.B. MxeBckoro moa
pen. mpod. U.H. IToromapesoii:«bronorus» ba3oBsliii ypoBeHb mist yuammxcst 10 kimacca o0meodpa3oBaTenbHbIX yapexaeHuid; M.; «Bentana - 'pad».2013r.

Y4eOHMKN W3 HBIHEUNTHErO0 TEPeYHs MOXKHO OylIeT NpoJoJDKaTh HCIOJB30BaTh €IIe MATh JIeT HadyuHasg ¢ 25 ceHtsOps 2020 roma (m. 2 mpukasza
Munnpocsenienus ot 20.05.2020 Ne 254).



e nporpaMmai:

CdhopmMupoBaTh y MIKOJBHUKOB B Ipoliecce OMOJIOTHYECKOTO 00pa3oBaHMs MOHMMAaHUE 3HAYEHUS 3aKOHOB W 3aKOHOMEPHOCTEW CYIIECTBOBAHUS M Pa3BUTHS
KUBOU IPHUPOJbI, OCOZHAHME BEIUYAWIIEH LEHHOCTHU >XKU3HU U OMOJOIMUYECKOIro pa3HooOpa3us Halled IUIaHeThl, TOHMMAHUE POJIM MPOLEcca 3BOJIIOLUU U
3aKOHOMEPHOCTEH Mmepeaayu HacleACTBeHHON HH(pOopMaIun JUisl 00bSICHEHHSI MHOTOOOpa3us (OpM KU3HH Ha 3eMIle.

Cpoxu peaju3anuyu NporpamMmol — 2 roja.

OCHOBHBIM NPUHIIMIIOM 0TOOpa MaTepHaja CIIy>)KUT HEMOCPEACTBEHHOE MPOJI0DKEHUE TPOTPaMMBbI Kypca OUOJIOTHH 5-9 KIIacCOB, COCTABICHHBIX aBTOPCKUM
KOJUIEKTUBOM 10J] pykoBoAcTBOM npodeccopa N.H. ITonomapépoit (M:Benrtana-rpad, 2012).Onupasice Ha cBeleHMs], OJy4eHHbIE B 5-9 Kimaccax, B crapiien
IIKOJIE KypC OHMOJIOTMHM pacKpbIiBaeT 00Jjiee MOJHO U TOYHO C HAYYHOM TOYKH 3peHMs 00LIeOMOI0rMUeCcKre SIBJICHHUS U 3aKOHOMEPHOCTH, OCYILECT BIISIIOIINECS Ha
Pa3HBIX YPOBHSX OpPraHU3allMU KUBOW MPHUPOIBI, U3JIAracT BaKHEHIINE OMOJIOTUYECKUE TEOPUH, 3aKOHBI, TUIIOTE3bl. B ¢Bsi3u ¢ 3TuM nporpamma 10-11 kitaccos
MIPEJICTaBIISIET COJEp)KaHWe Kypca OMOJIOTMM KaK MaTepuaja BTOPOro, 0ojiee BBICOKOIO YpPOBHS OOy4YeHHs, MOCTPOCHHOIO Ha HHTETPUPOBAHHOW OCHOBE.
PackpriTe yueOHOTO conepxanus B Kypce ooueit Ouosorun 10-11 kiaccoB mpoBoAUTCS MO TeEMaM, XapaKTEpU3YIOLUIUM 0COOEHHOCTH CBOWMCTB >KUBOW MPUPOIbI
Ha MOJIEKYJSPHOM, KJIETOYHOM, OpraHU3MEHHOM, TOMYJIIIMOHHO-BUI0BOM, OMOTE0IIEHOTHYECKOM, OMOCHEPHOM YPOBHSIX OpraHU3alMH KUBOM MPUPO/IBI.

[IporpamMma mocTpoeHa Ha Ba)KHOM coAep:KaTeIbHON OCHOBE — TyMaHH3Me, OMOLEHTPU3ME U MOJUIIEHTPU3ME B PACKPBITUM CBOMCTB JKUBOM MpUPOABI U €€
3aKOHOMEPHOCTEH; MHOTOMEPHOCTH YPOBHEH OpraHM3allly )KU3HHU; UCTOPU3ME SIBJICHUN B MPHUPOJIE U OTKPHITHI B OMOJIOTHUYECKOM 001acTy 3HaHMil; MOHUMaHUU
OMOJIOTUH KaK HayKU M Kak sIBICHHs KyJIbTYpbl; 3HAUEHUU OMOJIOTMHU JUISl AKHU3HM JIIOJEH U Ui coXpaHeHus npupoisl. [Iporpamma npenycMaTpuBaeT oTpakeHHe
COBPEMEHHBIX 33/1a4, CTOSALIUX Nepea OMOJIOrMYecKoi HayKOH, pelieHne KOTOPhIX HallpaBJIEHO Ha COXPAHEHUE OKPYXKArOLEH cpebl, )KUBOM MPUPO AbI U 3/10POBbsI
gyenoBeka. Oco0oe BHUMAHME YIEJIEHO Pa3BUTHIO SKOJIOTHYECKON KyIbTYpbl MOJOIEKH, (OPMHUPOBAHUIO KOMIIETEHTHOCTHBIX Ka4eCTB JMYHOCTH YdaIlUXcCs,
Pa3sBUTHIO NO3HABATEIBHON NESATEIBHOCTH (M, COOTBETCTBEHHO, NO3HABATEIIBHBIX YHUBEPCAIbHBIX ACHCTBUI), YKPEIUICHUIO M PACHIMPEHHIO MPEICTABICHUH O
Hay4YHOH KapTUHE MUPA C YUETOM OMOJIOIMUYECKHX, STUYECKUX, TYMAHUCTHUECKUX, KOMMYHUKATUBHBIX, SCTETUYECKUX U KYJIbTYPOJIOrHUYECKUX aCIIEKTOB.

WHTerpupoBanue MaTepualioB U3 PA3IMYHBIX 00JacTell Hayku OMOJIOIMM B XOJI€ PACKPBITHUS CBOMCTB JKMBOW HPUPOJBI C MO3ULMM IMPUHAIIEKHOCTH UX K
Pa3HBIM CTPYKTYPHBIM YPOBHSM OpPraHM3allMd JKU3HU, MX DKOJOrM3alus, KylIbTYPOJOTHYECKas HAIPaBJICHHOCTH U JIMYHOCTHO-PA3BUBAIOIIMI MOAXOJ IEIAr0T
yuebHOe coziepKaHue HOBBIM M 00JIe€ MHTEPECHBIM Ul yYaLUXCS.

Wznoxenue yuebHoro matepuana B 10 Kiacce HauMHAETCs C PACKPBITHS CBOMCTB OMOC(HEpPHOIO YPOBHS JKM3HM M 3aBEpLIACTCS HM3Y4YEHUEM CBOWCTB
MOIYJISIIMOHHO-BUIOBOTO YpoBHsA. B 11 kilacce nzydeHne CBOMCTB KUBOW IIPUPOJIbI HAYMHAETCS C OPraHU3MEHHOIO YPOBHSI U 3aBEPILAETCS U3yYCHUEM CBOMCTB
MOJIEKYJISIPHOTO YPOBHS >KM3HU. Takas IMocienoBaTelbHOCTh M3JIOKEHMs CoJep’KaHus Kypca Ouonoruu obecrneunBaer B 10 kiacce MPEeMCTBEHHYIO CBS3b C
KypcoM OHOJI0ruu 9 Kilacca U MeXIPEIMETHYIO CBsA3b ¢ KypcoM reorpadguu 9 u 10 knaccos. Mzyuenue B 11 ki1acce npoueccoB U SBIEHUU MOJIEKYJISIPHOTO YPOBHS
YKU3HHU NIO3BOJIIET OCYLLIECTBUTH MEXIIPEAMETHYIO CBSI3b C KypCOM OPraHMYECKON XUMUHU.

N3yuenune OGuonornu Ha 0a30BOM YpOBHE HAIIPaBJIEHO, IVIABHBIM 00pa3oM, HAa pEalM3alUI0 KyIbTYpOJIOTMYECKOH (PyHKIHMH B OOLIMX KOMIIETEHTHO CTSAX
OMOJIOTUYECKOTO O00pa3oBaHMs Ha TMOJrOTOBKY BBICOKOPA3BUTON JMYHOCTH, CIOCOOHOM K aKTHUBHOM JAEATENHOCTH; Ha pa3BUTHE Yy OOydyarommxcs
WH/IMBUIYAJIbHBIX CIOCOOHOCTEH, (POPMHUPOBAHNE COBPEMEHHOTO HAYYHOT'O MUPOBO33PEHUSI.

B mporpamMme mpeaycMOTpeH pe3epB CBOOOJHOIO yueOHOTO BpeMeHHU Juisd OoJiee MIMPOKOTO MCHOJIb30BAaHUS MHBIX ()OPM OpraHu3aluM ydeOHOro Impolecca
(;1TabopatopHble pabOTHI, CEMUHAPBI) M BHEAPEHHS COBPEMEHHBIX MeJarOrMYeCKUX TEXHOJIOTUH.

Y4eOHbIif M1aH MIKOJIBI HAa U3yYeHHE Kypca OMOJIOTUHU Ha cTapliel CTyNeH! 00y4eHus Ha u3y4eHue Kypcea ouonoruu Beiienser 140 gacos, B Tom uucie B 10
knacce — 70 gacoB (2 yaca B Hezeno), B 11 kmacce — 70 yacoB (2 yaca B HEJIGNIO).



IInanupyemMble pe3yJbTaTbl 0CBOCHHS Kypca 01M0JI0THHI
JIMYHOCTHBIE, MeTaNlpeAMeTHbIEe U NIpeIMeTHbIE Pe3YIbTATHI OCBOEHHS BCEro Kypca 0H0JI0rHu
JIM4HOCTHBIE PpPe3yJIbTAThI:
* c¢(hOpMUPOBAHHOCTh MOTHUBAIIUH K TBOPYECKOMY TPYZY, K paboTe Ha pe3yibTaT; OepeKHOMY OTHOIICHUIO K IPUPOJE, K MAaTEPHAIbHBIM U JYXOBHBIM IIEHHOCTSIM;
* c¢(hOpMUPOBAHHOCTH YOSIKIEHHOCTH B BasKHOM POAN OMOJIOTHHU B )KU3HU OOIIECTBA;
* peayin3anysi STHYECKUX YCTAHOBOK HO OTHOIIEHMIO K OMOJIOrMYECKUM OTKPBITUSAM, UCCIIE0BAHUAM U X PE3Yy/bTaTaM;
* c(hopMHUPOBAHHOCTH HAYYHOW KapTUHBI MUpPa KaK KOMIIOHEHTa 00111€4eI0BEYE€CKON U JINYHOCTHOM KyNbTYpbl Haba3e OMOJIOrMYeCKUX 3HAaHUM U yMEHUH;
* IPU3HAHUE BBICOKOM IIEHHOCTH KU3HU HO BCEX €€ MPOSBIICHUSAX, 3I0POBbs CBOETO U APYIUX JIOACH; peann3alnus yCTaHOBOK 3J0pOBOT0 00pa3a >KU3HHU;
* chopMHPOBAHHOCTH NIO3HABATEJIbHBIX MOTHBOB, HAPaBJIEHHBIX HA OBJIaJICHUE HABBIKAMHM CAMOCTOSITEIBHOIO IPUOOPETEHHSI HOBBIX 3HAHUN;
* 3HaHHE 0 MHOr000pa3nu KUBOW MPUPOJIbI, METOJIAX €€ U3YUEHUs, POJIN YIEOHBIX YMEHUN JUIsl TUYHOCTH, OCHOBHBIX IPUHIIMIIOB U MPABUJ OTHOLIEHUS K )KUBOU
MIPUPOJIE.

MeTtanpeaMeTHbIe pe3yJbTaThI:

¢ OBJIaICHUE COCTAaBJIAKOIIINMU HCCHeHOBaTeHBCKOﬁ )51 HpOGKTHOI\/’I JACATCIIBHOCTH, B TOM 4YHCJIC YMCHUEM BHICTH Hpo6neMy, CTaBUTb BOIIPOCHI, BBIJIBUI'aThb
TAINOTE3bI, JaBaTb ONPCACICHHA IOHATHAM, KHaCCI/I(i)HHI/IpOBaTB, Ha6J'IIOl]aTI), MNPOBOJUTH OKCICPHUMCHTEI, O€JaTb BBIBOALI W 3aKIHOYCHUA, 06T)$[CH$[TB,
JOKa3bIBaTh, 3alIUIIATh CBOH UIICH;

* KOMIIETEHTHOCTb B 00JIACTH MCIIOIL30BaHMs HHHOPMOHHO-KOMMYHUKATHBHBIX TexHoioruk (MKT), ymenue paboTaTh ¢ pa3HbIMH UCTOYHUKAMU OHMOJIOTHYECKOM
WHPOpPMAIINY; CAMOCTOSATEIBHO HAXOJUTh OHOJOTMYECKYI0 WH(GOpPMAIMIO B Pa3IHYHBIX HCTOYHHKAX (TEKcTe ydeOHWKa, JOMOJHHUTEIBHOHM IUTEeparype,
CIpaBOYHHKAX, CIOBAPSX, HHTEPHET-PECypcax); aHAIM3UPOBAThH M OIICHUBATh WH(POPMAIIHIO, IPe0Opa30BhIBaTh €€ U3 OJHON (GOPMEI B IPYTyIO,

* YyMEHHE aJIeKBaTHO HCIIOJB30BaTh PEUEBBIC CPEICTBA IAMCKYCCHH W apTyMEHTAIlMHd CBOCH TO3WIIMH, BBICIYIINBATh M CPAaBHUBATh pa3HbIC TOYKHU 3PEHUS,
apryMEHTHPOBATh CBOIO TOUYKY 3PEHHS, OTCTAMBATH CBOIO MO3HIIHIO;

* CIIOCOOHOCTh BBIOMPATh IIEJIECBBIC M CMBICIOBBIC YCTAHOBKH JUISi CBOUX JCHCTBUH, MOCTYINKOB MO OTHONICHHIO K XHBOW TNPHUPOJE, 3JI0POBBI0 CBOEMY M
OKPYXKAOIIUX.

IIpenmeTHble pe3yabTaThI:

* XapaKTePUCTHKA COJEP)KaHUA OMOJIOTUYECKHX TEOpuH (KJIETOUHOUM Teopuw, sBostonoHHON Teopuu Y. JlapBuna), yuenuss B.U. Bepnanackoro o Guocdepe,
3akoHOB I'. MeHernsi, 3akOHOMEPHOCTEN I3MEHUYMBOCTH, BKJIA/1a BBIIAIOLIUXCS YUEHBIX B Pa3BUTHE OMOJIOTUYECKOM HAYKH;

* YMEHHUE OMpPEAENATh CYIIECTBEHHbIE MPU3HAKU OUOJIOTHYECKUX 0OBEKTOB M MPOLIECCOB, COBEPIIAIOIIMXCS B KUBOU MPHUPOJIE HA Pa3HBIX YPOBHAX OpraHU3alluU
KU3HU; YMEHHE CPaBHUBATh MEX]Yy COOOU pa3nuyHble OHMOJOTHYEecKHe OOBEKTHI; CPABHUBATh M OLEHUBATH MEXY COOOW CTPYKTYpHBIE YPOBHH O praHHU3aIluU
KU3HU;

* 00BSICHEHHE PO OHMOJIOTHH B (POPMUPOBAHUU HAYYHOT'O MUPOBO33PEHHUS; BKJIaJa OMOJIOTUYECKUX TeOpHid B (YOPMHUpPOBaHKE COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTUHBI

MUpa; OTPULIATEIHHOTO BIUSHUS AJKOTOJIs, HUKOTHHA, HAPKOTUYECKUX BEIIECTB Ha Pa3BUTHE 3apO/IbIIIa YeJIOBEKa; BIUSHUS MyTareHOB Ha OpPTaHM3M YEJIOBEKa,
9KOJIOTHYECKUX (PAaKTOPOB HA OPraHU3MBI; MPUYMHBI SBOJIOIHUH, U3MEHSEMOCTH BHJIOB, HACIEACTBEHHBIX 3a00J€BaHHM, MyTalHMii, YCTONYMBOCTH U CMEHBI
AKOCHUCTEM;



* YMEHHUE IPHUBOJUTH JI0KA3aTEIbCTBA E€AMHCTBA JKMBOM W HEXMBOM NpUpOIbI, €€ YpPOBHEW OpraHu3allid M HBOJIIOLMHU; POJICTBA MKUBBIX OPraHU3MOB U
OKpYKaIoIIel Cpe/bl; HEOOX0IUMOCTH COXPaHSHHSI MHOT000pa3us BUJIOB;

* YMEHHE MOJIb30BATHCS OMOJIOTHUECKON TEPMUHOIOTHEH U CUMBOJIMKOM;

* YMEHHUE pelIaTh dJIeMEHTapHbIe OHOJIOTHYECKHE 3a7[a4l, COCTABIISATH AJIEMEHTAPHBIEC CXEMbI CKPEIIIMBAHUS M CXEMBI IEPEHOCA BEIIECTB U SHEPT MU B HKOCUCTEMAX
(uenu nmuTaHuUs);

* YMEHHUE MPOBOJUTH AHAINU3 U OLIEHKY Pa3JIMYHbIX TUIOTE3 O CYIIHOCTH KH3HH, O MPOUCXO0KICHUH KU3HU U YEJIOBEKA; I100aTbHBIX SKOJIOTMUYECKUX POOIIeM U
NyTeld HUX pEeUIeHHs; MOCIEACTBUM COOCTBEHHON AEATEIbHOCTH B OKPYXAIOUIEH cpeie; Ype3BbIYalHbIX CUTYallUH MPUPOJHOIO U TEXHOI'€HHOI'O XapakTepa;
ononornyeckoit napopmarum,

II0JIy4aeMOM U3 Pa3HbIX HCTOYHUKOB;

* OLIEHKY 3THYECKUX AaCIeKTOB HEKOTOPBIX HCCIIEOBAaHUM B 00JacTH OMOTEXHOJOTMM (KJIOHHUPOBAHUS, MCKYCCTBEHHOTO OILIOJIOTBOPEHMSI, HAIIpaBJIIEHHOTO
M3MEHEHUS TeHOMA);

* IOCTAHOBKY OMOJIOTHYECKUX 3KCIIEPUMEHTOB U 00bSICHEHNE UX PE3YJIbTATOB.

BoinyckHUK HAa 6230BOM YPOBHE HAYYHTCS:

e packpbIiBaTh Ha IpUMepax poJib OHOIOTUU B (POPMUPOBAHUH COBPEMEHHOM Hay4YHON KapTUHBI MUpa U B MPAKTUYECKOU e TEIbHOCTH JIIOJIEH;

e TOHMMAaTh M ONIUCHIBATH B3aMOCBSA3b MEK/Iy €CTECTBEHHBIMU HayKaMu: Ouosiorue, Gu3nKon, XuMuel; ycTaHaBIMBaTh B3aUMOCBSI3b IPUPOIHBIX SBJICHHUI;

[ IMOHUMATh CMBICJI, pPas3jindaTb H OIIMCBIBATH CHCTEMHYIO CBA3b MCXKAY OCHOBOIIOJIAraromunuMHnu OMOJIOTMYECKUMHU ITOHATHASIMU: KJICTKa, OpraHuisM, BH/I,
aKocucTeMa, onocdepa;

e HCIOJH30BATh OCHOBHBIEC METObI HAYYHOTO IMMO3HAHMS B YYCOHBIX OMOJOTHYECKUX UCCIIETOBAHUIX, IIPOBOAUTH SKCIICPUMEHTHI 110 U3yYCHUIO OMOIOTHYECKIX
0OBEKTOB U SIBIICHU, OOBSICHATh PE3yIbTAaThl SKCIIEPUMEHTOB, aHATM3UPOBATh UX, POPMYIUPOBATH BHIBOIBI,

e (dopMynHpoBaTH TUMOTE3BI HA OCHOBAHHH MPEIOKEHHON OMOJIOTHYecKOi HH(MOpMAIMH U TIpeiaraTh BAPHAHTHI TPOBEPKH THITOTE3;

e CpaBHMBATH OMOJIOTHYECKHE OOBEKTHI MEXTy COOOM MO 3aJaHHBIM KPUTEPHSM, JeTIaTh BEIBOIBI M YMO3AKIIIOUCHUSI HA OCHOBE CPAaBHEHHS;

e 00OCHOBBIBATh CIMHCTBO JKMBOH W HEXHBOW TPUPOIBI, POJCTBO >KUBBIX OPTaHW3MOB, B3aWMOCBS3M OPraHU3MOB M OKPY)KAIOIIEH Cpeabl HAa OCHOBE
OMOJIOTUYECKUX TECOPHIA;

e IPHUBOJMTH NPUMEPHI BENIECTB OCHOBHBIX I'PYII OPraHHYECKUX COSAMHEHUH KIIETKHU (OCITKOB, XKUPOB, YIIIEBOIOB, HYKIIEHHOBBIX KUCIIOT);

e pacro3HaBaTh KJIETKU (IPOKAPHUOT M 3YKAPUOT, PACTEHUH M )KUBOTHBIX) IO ONMUCAHHIO, HA CXeMaTHYECKUX M300paKCHUSX; YCTAaHABIIUBATh CBS3b CTPOCHUS H
(GyHKIUH KOMIIOHEHTOB KJIETKH, 000CHOBBIBATH MHOTO0Opa3ne KIETOK;

e  pacro3HaBaTh MOMYJSIHIO U OMOJOTMYSCKHI BUJ] IO OCHOBHBIM IIPU3HAKAM;

e  ONHCHIBaTh (DEHOTUI MHOTOKJICTOYHBIX PACTCHHI U )KUBOTHBIX 10 MOP(POJIOTHUECKOMY KPUTEPHIO;

e 00BACHATH MHOTOOOpa3Ue OPraHU3MOB, PHUMEHSISI SBOJIOIIMOHHYIO TEOPHIO;

e Kiaccu(UIUpPOBaTh OUOJOTHYECKUE OOBEKTHI Ha OCHOBAHHMU OJTHOTO WJIM HECKOJBKUX CYNICCTBEHHBIX NMPU3HAKOB (THUIIBI MHUTaHUS, CIOCOOBI JIBIXaHUS U
pa3MHOXEHHSI, 0COOCHHOCTH Pa3BUTHUA);

e OOBICHATH MPUYMHBI HACTEJACTBEHHBIX 3a00JI€BaHUI;

e BBISBIATh W3MEHYHMBOCTH Y OPraHU3MOB; OOBSACHSATH MPOSBIECHUE BHUIOB HM3MEHUMBOCTH, WCIOJNB3YS 3aKOHOMEPHOCTH HW3MEHUYMBOCTH;, CpPaBHUBATH
HACJIEJICTBEHHYIO U HEHACJIEICTBEHHYIO N3MEHUNBOCTE;

e BBISBIATH MOpdooruueckue, Gu3noJIoTHIeCKre, MOBEICHUYECKHUE aanTallid OPraHU3MOB K cpejie 0OUTaHus U IEHCTBUIO SKOJIOTHUECKUX (PaKTOPOB;

e  COCTaBJIATH CXEMBI NIEPEHOCA BEIIECTB U YHEPTUU B SKOCUCTEME (IIEMH MUTAHUA);

e TMPUBOAWTH JOKA3ATEIHCTBA HEOOXOIUMOCTH COXPaHEHHUs OMOPa3HOOOpa3usl sl YCTOMYUBOTO Pa3BUTHUS U OXpaHbl OKPYXKAIOIIECH Cpe/ibl;



OILICHUBATh JIOCTOBEPHOCTh OMOJOrMYeCKON MH(GOPMAILIUHU, TIOTYYEHHOW U3 Pa3HbIX UCTOYHHUKOB, BBIICIATH HEOOXOAUMYIO HH(POPMAIIHIO ISl UCTIONb30BAaHUS
ee B yueOHOH e TEeNbHOCTH U PELICHUN MPAKTHYECKUX 33/1a4;

MPEJCTABIATh OMOJIOTHUECKYI0 HH(POPMAIIHIO B BUIE TEKCTa, TAONUIIBI, TpadyKa, JHarpaMMbl U JIeJIaTh BBIBO/IbI HA OCHOBAHUH MPEICTABICHHBIX JaHHBIX;
OLICHUBATh POJIb JOCTHKEHUI I€HETUKH, CEJIEKIIMU, OMOTEXHOJIOTUH B MIPAKTHYECKON JCATEIILHOCTH YEIOBEKA B COOCTBEHHOM KHU3HH;

O0OBSICHATH HETATHBHOE BIIUSTHHUE BEIIECCTB (AJIKOTOJIsl, HHKOTHHA, HAPKOTUYECKUX BEIIECTB) HA 3apOIbIIIIEBOE PAa3BUTHE YEIOBEKA;

OOBSICHATB TIOCJIECTBUS BIUSHUAS MYTarcHOB;

0OBSICHATH BO3MOYKHBIE IPUYMHBI HACIEICTBEHHBIX 3200JIEBaHMIA.

BbIHyCKHHK HAa 02a30BOM YPOBHE NMMOJYYHUT BOZMOKHOCTDb HAYYUTHLCH:

JaBaTh HAay4YHOE OOBSICHEHHE OHOJIOTHUYEeCKHM akTaMm, TMpoIeccaM, SBICHUAM, 3aKOHOMEPHOCTSIM, HCIONB3Ysl OUOJOTUYECKHE TEOpUH (KIETOUYHYIO,
ABOJIIOLIMOHHYIO), YIeHHUE 0 Onocdepe, 3aKOHbI HACJIEICTBEHHOCTH, 3aKOHOMEPHOCTH N3MEHUUBOCTH;

XapaKTepU30BaTh COBPEMEHHbIE HAPABIEHUS B pa3BUTHH OMOJIOTUH; OTIMCHIBATh X BO3MOXKHOE MCIOJIb30BAHUE B IPAKTUYECKOM JESTENbHOCTH;

CpPaBHUBATH CIIOCOOBI JCICHUS KIETKU (MUTO3 U MEH03);

pemarte 3a1a4u Ha noctpoenue ¢pparmenta sropoit nenu JJHK no npeanoxxennomy ¢pparmenty nepsoit, uPHK (MPHK) o yuactky JJHK;

pelarh 3a7a4yyd Ha OIpe/ielieHHe KOJIMYeCTBa XPOMOCOM B COMATHYECKMX M TOJIOBBIX KJIETKaX, a TakKe B KJIEeTKax Mepej] HadajloM JeieHus (Meio3a WUiu
MHTO3a) U TIO0 €r0 OKOHYAHUU (JIIs1 MHOTOKJIETOYHBIX OPTaHU3MOB);

pelaTh reHeTHYecKre 3a/1a4l Ha MOHOTHUOPHIHOE CKPEUIMBaHUE, COCTABIISATh CXEMbl MOHOTHOPUTHOTO CKPEIIMBAaHUS, IPUMEHSS 3aKOHbI HACJIEICTBEHHOCTH U
UCIO0JIb3YS OMOIOTMYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY;

YCTaHaBIIMBATh TUIl HACJIEAOBAHUSA U XapaKTep MPOSIBICHUS IPU3HAKA 10 3aJaHHOW CXeMe POJOCIOBHOM, MPUMEHSIS 3aKOHbI HACJIeICTBEHHOCTH

OIICHMBATh PE3yJIbTaThl B3aMMOJCHMCTBHSI 4YEJIOBEKa M OKpPY)KAIOLIEH Cpelbl, MPOrHO3UPOBATh BO3MOJKHBIE IOCIEICTBUS JESATENbHOCTH YEJIOBEKa s
CYIIECTBOBaHUS OTACIBHBIX OMOJIOTMUYECKUX OOBEKTOB U LENbIX MPUPOJAHBIX COOOIIECTB.

OCHOBHOM HHCTPYMEHTAPHH VISl OLlEHUBAHUS Pe3YJbTATOB:

BOIPOCHI U 3a1aHus yueOHukoB «buomnorus» 10-11 kmaccos (nox pemakiueit M.H. Ilonomapéoit);

JIUIaKTUYECKUE MaTepUabl;

TECThI MO u3ydyaeMbiM TeMaMm, KUMBpi;

oOpasoBartenbHbIi koMILIeke Pupma «1Cy», M3narensckuii nieHTp «Benrana-I"pady», 2009;

HCCIIeIOBATENIbCKHUE, TBOPUYECKHUE, PAKTUYECKHE pabOTHI;

MIPOEKTHAS IEATEIILHOCTD.



Conepxanue kypca «buosiorus. 10-11 kaace»
10 kJaacc
Beseoenue ¢ kypc oomeouonozuueckux saenenui (12 yacon)

OcHoBHbI€ cBOMCTBA XKWU3HU. OTINYUTENbHBIE IPU3HAKY KUBOTO. brocucTemMa Kak CTpyKTypHasi €IMHUIA KUBOM MaTepuu. YPOBHH OpraHU3alMU >KUBOMN
npupoabl. buonornyeckue meToapl n3ydenus npuponsl. (Habmonenue, skcnepuMeHT, ONMMCaHUE U ONpe/esieHue BUJOB KaK OMOJIOTHMYECKUE METOAbl U3Y4EHUs
MpHUpo/bl). 3HaUeHUe NpakTuyeckoil Ouosornu. OTpaciu GMOJIOTHY, €€ CBA3H C JPYTUMU HayKaMH.

Buocgepnorit yposenv opzanuzayuu sxcusnu (15 yacon)

VYuenue B.W. Bepuanckoro o Ouocdepe. @yHKIMHU KUBOTO BemiecTBa B Onocdepe. ['MnoTe3pl BOSHUKHOBEHUS KU3HH (KUBOTO BemiecTBa) Ha 3emie: A. 1.
Omnapuna, u [x. XonaeitHa. Dtanbl OMOJOTUYECKON IBOJIIOLMU B Pa3BUTHH Ouocdeprl. DBomtonus ouochepsl. KpyroBopoTsl BemecTB M MOTOKH SHEPTUU B
ounocdepe. buonornuecknit kpyroBopot. brocdepa kak rimodampHas OnocucTeMa M 3KocucTema. YelnoBek Kak )uTeiab ouochepsl. ['mobGanpHbIe U3MEHEHHUS B
Oonocdepe, BbI3BaHHBIC JIEATCILHOCTHIO YelloBEKa. PoJib B3aMMOOTHOIICHHUI YeIOBEKa M MPHUPOILI B pa3sBUTHH Omocdepbl. OcoOeHHOCTH OMOChHEpPHOTO0 ypOBHS
#uBoM Marepuu. Cpepl KU3HU OPraHU3MOB Ha 3emiie. DKoJorudeckue (hakTopbl: abOMOTHYECKHe, OMOTHYECKHE, aHTPOMOTEHHbIE. 3HAUEHUE KOJIOTHYECKHX
(akTOpPOB B )KM3HU OPraHU3MOB.

Buozeouyenomuueckuit yposens opeanuzayuu seusnu (17 4acon)

buoreonenos kak ouocucTeMa M 0COOBIH YPOBCHBb OpraHru3alviv >XU3HU. BI/IOFGOHGHO?), 6I/IOI_ICH03 " 5KOCHCTEMA. HpOCTpaHCTBeHHaﬂ U BUAOBaA CTPYKTYypa
6HoreoueHo3a. Tunel cBA3ed M 3aBUCUMOCTEH B 6I/IOF60H6HO3C. HpI/ICHOCO6J'IeHI/I${ OpraHu3smMoB K COBMECTHOM >KU3HHU B 6I/IOFGOHCHO33X. CTpOCHI/Ie U CBOMCTBA
OKOCHCTEM. HpaBI/ma 9KOJIOTHYECKOI IMUupamMuabl. prrOBOpOT BCHICCTB U IIPCBpAILICHUS DOHCPIrUuU B 6I/IOF60HCHO3C. CaMopermeuI/Iﬂ B DKOCHUCTEME. Y CTONUYMBOCTD
Hn JUHaMHUKa 3KOCHUCTCM. BaPO)K,Z[eHI/Ie U CMCHa 6I/IOF60HCHO3OB. MHOFOO6pa3I/IC 6I/IOFGOHCH030B. Al"pOSKOCI/ICTCMa CoxpaHeHHe pa3H006pa31/1;1 6I/IOFGOHGH030B.
DKOJIOTHYECKHE 3aKOHBI IIPHUPOAO0ITI0JIb30BaAHUS].

Ionynayuonno-6udosoii cmpykmypHulii yposens opzanuszauuu scushu (24 uaca)

Bug ero XapaKTECpUCTUKa U CTPYKTYpa. KpI/ITepI/II/I BHUJA. HOHyJ'ISII_[I/IH KakK (bopMa CymIeCTBOBAHUA BUJA U KaAK oco0ast TeHeTHYECKasl CHCTEMA. I/ICTOpI/ISI
Pa3BUTHUA 3BOJIFONUOHHBIX uaei. Yuenue 4. Z[apBI/IHa 00 9BOJIFOIIMH. HOHYJ'IHI_II/ISI KaK OCHOBHasA €AWHHUIIA 5BOJIFOLIHMH. I[BI/I)KYH_II/IG CHUJIBI U (I)aKTOpLI 9BOJIIOIHH.
Pe3yJ'H>TaTBI 9BOJIOIMH. BI/I)IOO6pa3OBaHI/Ie KakK Iponecc yBCIIMYCHUS BUO0B HA 3emie. COBpeMeHHOC Y4€HHUC 00 9BOJIIOLIUU - CHUHTCTUYCCKAasA TCOPUA 3BOJJIOLUU
(CTB) YenoBek Kak YHI/IKaJ'IBHHﬁ BUJ KHBOM pupoabl. OTaImel IMPOUCXOKACHUA W 3BOJIFOIHA YCIIOBCKA. Yenoeueckue pachl. I'unoTe3sl MMPOUCXO KACHUA



yenoBeka. Crucrema KMBBIX opranuzMoB Ha 3emuie. IIpucnocobnenHocTs Kk cpene obutanus. OCHOBHBIE 3aKOHOMEPHOCTH 3BOIOLMH. OCHOBHBIE HAINPABICHHS
HBOJIIOIUH: apoMop(03, HIANOAJANTALNs, IeTeHEepaIsl, OMOJOTMYECKHH MTPOrpecc U OMOIOTUYECKHA perpecc.

11 kjaacc

Opzanusmennslii ypoeens opeanuszayuu xcueoi mamepuu (28 uacos)
Opranu3MeHHbI ypOBEHb KU3HHU U €ro poJib B Ipupojie. Opranusm kak ouocucrema. Ilponeccsl )xu3HeAEATEIbHOCTH OJHOKJIETOUHBIX Opranu3mMoB. [Iponeccsl
KU3ZHEJESITEIbHOCTY MHOTOKJIETOYHBIX OpraHu3MoB. THIIBI MUTaHUSA U CNOCOOBI J0ObIBaHUS NHUIIM. Pa3mHOXkeHue opranun3moB. OIJIOJOTBOPEHHE U €ro
3HaueHue. Pa3BuTHe opraHuzMa ot poXxAeHUs 10 cMepTH (OHTOTeHe3). M3 uctopum pa3BUTHS F€HETUKH.

W3MeHUnBOCTh NMPU3HAKOB OpraHu3Ma M €€ THUMbl. [ eHeTHuecKrne 3aKOHOMEpPHOCTH, OTKpbIThie I.Mennenem. [lurubpunHoe ckpemmuBaHue. BzaumopelictBue
reHoB. ['eHeTnueckue ocHOBbI cenekunu. Bxknang H.M. BaBuiiosa B pazsutue cenekuuu. ['eHeTHKa moja U HaciaeA0BaHKe, CUEIUIEHHOE ¢ mojoM. HacnencrBennbie
OoJyie3Hun yenoBeka. MyrareHsl. X BIMsHHE Ha KUBYIO TPUPOIY U UYEIOBEKAa. DTUUYECKHUE ACTEKTHl MEAWIIMHCKOW TreHeTWKH. JloCTKeHUsT OMOTEXHOJIOTHH U
ITUYECKUE aCMEeKThl ee HccienoBaHuii. DakKTOPbI, ONMPECNSIONINE 30POBbE YEIOBEKA. TBOPUYECTBO B JKM3HU 4YeloBeka W ooOmectBa. IlapcTtBo Bupycsr:
pa3zHooOpasue u 3HaueHue. BupycHslie 3a06oneBanus. Bupycosorus — Hayka o BUpycax.

Jlabopamopnas paboma: Pelienne seMeHTapHbIX TeHETUYECKUX 3a/1a4.

Knemounwtii yposenv opeanuzayuu sxcusnu (24 vaca)
Kierounsiii ypoBeHb OpraHU3alMM KUBOW MAaTEpUU M €ro pojb B mpupoje. Kietka kak 3Tam 3BOJIIOIMU JKUBOTO B UCTOpUM 3emiid. MHOrooOpasue KJIETOK.
Tkanu. Ctpoenue kietkd. OpraHouibl Kak CTPYKTYpHbIE KOMIIOHEHTBI HUTOIUIa3Mbl. OCOOEHHOCTH KIIETOK MPOKAPUOT U dYKapHOT. KiIeTOUHBIM HUKIT KU3HU.
Jlenenue KJIETKM — MHUTO3 M Meio3. JleneHue KIeTKu — MUTO3 M Melo3. Pemenue 3amay no mojexyssipHoi O6uonoruu. OcoOeHHOCTH 00pa30BaHMs MOJIOBBIX
kietok. Ctpykrypa U QyHKIuU XxpoMocoM. MHorooOpasue npokapuot. Posib 6akrepuii B mpupoae. MHoroo6pasue 0AHOKIECTOYHBIX 3YKapruoT. MUKpoOUoIorus
Ha ciryk0e uenoBeka. Mcropust pa3BuTus Hayku o KieTke. J[uckyccnoHHbIe MPOOIeMbl IIUTONIOTHU. ['apMOHUS U 11€51ec000pa3HOCTh B )KUBOU P UPO/IE.

Monexynapuuwiit yposenv nposaenenus yxncusnu (13 uacoe)
MounekynsapHblii ypOBEHb XKU3HU: 3HAUE€HUE U poiib B mpupojae. OCHOBHbIE XUMUYECKUE COENMHEHUs KMBOM Marepuu. CTpykTypa ¥ (QYHKIIMH HYKJIEMHOBBIX
kucnot. [Ipouecchl cuHTe3a B kUBBIX KieTkax. I[Ipoimeccel OuocuHTe3a Oenka. MomekymspHble MpPOIECChl pacllelUieHus. Perynstopsl OMOMOJEKYISPHBIX
nporeccoB. XUMHUYECKHUE AIEMEHThI B 000JI04kax 3eMIM M MOJIEKYNIaX >KHBBIX CHCTeM. XHMHUYECKOE 3arpsi3HEHHE OKpYKallled cpenbl Kak riodanbHas
npoOnema.

3aknwuenue (3 uaca)



TemaTnueckoe nuiannposanue buosiorns 10 xknace

Ne /it HanmenoBanue paznena KommuecTBo 4yacos
1 Brenenue B kypc oOrieit 6nosorun 12
2 buocdepnslit ypoBeHb OpraHu3anuu XKU3HU 15
3 buoreoneHoTMYECKUI YPOBEHb OpPraHN3aluy KU3HU 17
4 [TonyIAMOHHO-BUIOBOM YPOBEHb OpPraHHU3aliu )KU3HU 24
Peseps 2
KOHTPOJIBHBIE PABOTDBI «buoJiorust 10 kiaace»
Ne m/m Haumenosanue Jlara mnpoBeneHus
1 «O01re 3aKOHOMEPHOCTH OHOJIOTHID) 4.10-9.10
2 «buochepHsIil ypOBeHb OpraHU3aIUN KUZHI 6.12-11.12
3 «buocdepa u 6GuoreoneHo3» 14.02-19.02
4 «[TomymsImoOHHO-BUAOBOM YPOBEHD OPraHU3aIIUN KUSHHI» 16.05-21.05
JIABOPATOPHBIE PABOTbI
Ne HaumenoBanne Jlata
/1 MIPOBEACHUS
1 JL.p. Nel «Metouka pabOThI C OMPENEIUTEIIMU PACTCHUM U YKHUBOTHBIX)
2 JL.p. No2 «Mopdonoruueckoe OMUCAHUE U ONPEAETICHIE OJHOTO BUa PAaCTECHUID)
3 JLp. Ne3 «Onpenenenue nbUIeBOro 3arpsi3HEHUS BO34yXa B IOMEIIEHNUH U HA YIULE»
4 JL.p. Ne4 « UccrnenoBanue yepT NpUCIIOCOOIEHHOCTH PACTEHUH U )KMBOTHBIX K YCIIOBUSIM JKM3HU B JIECHOM OMOTEOLIEHO3€»
5 JLp. Ne5 «M3yuyenue MOpQoIorudeckux CBOMCTB BUIa»
6 JL.p. Ne6 «ITomynsuus kak (opMa CyIIeCTBOBAHHUS BUA»

B nporpamme npenycMoTpeH pe3epB BpEMEHH B KOJIMYECTBE 2 4acoB,

Yacos o nporpamme — 70 1




®dakTruecku yacos - 70 4

JIaboparopHbIX paboT — 6

KoHTponpHbIX paboT (B TOM YHCIIE IPOBOJAUMBIX B BHJIE TECTHPOBAHUS) — 3
3armIaHuPOBAHHBIX AKCKYpCUl (B TOM 4yHcCIie ¢ Y4ETOM pe3epBa Bpemenu) — 1

Kanennapno-remarnueckoe nianuposanue 2021-2022 yyeOHblii roa

[Tpenmer: O6mas 6uomnorust; 10 k1. 70 gacos.

[Iporpamma «O6mast ouomnorus, 10-11 kmace». Asropsr: U. H. Tlonomapésa, JI. H. Anacracosa, O. A. Kopuauiiosa,
JI. B. Cumonoga, B. C. Kyumenko. — M., Benrana-I'pad, 2007 r.

VYyeonuk: O6mas 6uonorus. 10 k1. — M.: Benrana-I'pad, 2009 r.

Asropsl: [Tonomapésa U. H., Kopaunosa O. A., Jlomununa T. E.

Ne Tema ypoxka [Imanupyemsle pe3ysbTaThl Homaninee Hara | Koppekuus
/11 00yJeHus 3aJaHue
1 Benenue B kypc o6mieit 6ronoruu (12 )

1/1 Uto m3ydaeT OHOJIOTHS [IIx0JIbHUKH JOJDKHBI 3HATh, uTo | § 1

2/2 OceHHUeE SABJICHUS B )KUBOU MPUPOJIE. DKCKYPCHS Takoe Ouosiorus, ¢€ 3HaueHue u | He 3amano

3/3 OcHoBHbI€ cBOMCcTBa ®U3HU. CTApTOBBINM KOHTPOJIb METO/IbI HCCIIEIOBAaHUM. §2

4/4 OnpeiesIeHUE MOHATHUS KU3HBY Bragets MeToaukon §3 (pacneyarkn)
5/5 buocucrema kak CTpyKTypHas €IUHUIIA )KUBOW MaTEPUH OTIPEICIICHUS U ONMCAHUS BUAOB | §4 (pacreyaTky)
6/6 ITpakTHyeckre acmeKThbl OHOJOTHH pacTeHUi U KUBOTHBIX. 83

717 Merto1pI OMOJIOTHYECKHUX MCCIIEJ0BAHNI 84

8/8 MeTtoauka onpeneaeHus: BUJI0B PAaCTCHUHN U )KHBOTHBIX 85

9/9 Omnpenenenre 1 MOPGHOJIOTHUESCKOE ONMCAHNUE BHJIA. §7 (pacmieuatka)
10/10 | JI.P. Ne 1 «Metoanka pabOThI C OMPEACIUTEIIIMA PACTEHUIN ¥ YKUBOTHBIX) He 3agano
11/11 | 3naueHue OMOJOTMYECKUX 3HAHUI. 81-7 (y4eOHUK),

JL.P. Ne 2 «Mopdonorudeckoe ONUCAHHUE U ONIPEIeICHHUEe OJHOTO BUIA 83,4,7,8
pacTeHui» (pacrieuaTka)
TIOBT.
12/12 | Ypok 00001IeHUs U [TOABEACHHS HTOIOB He 3agaso
2 buocdepHblif ypoBeHb Opranu3anuu xxu3au (15 u)

1/13 | Yuenue B. U. Bepnaackoro o 6uocepe 3HaTh yueHue o buocdepe, 87

2/14 | Ponb xuBOTO BeliecTBa B Ouochepe KUBOM BemectBe, (yHkuusax | 87

3/15 Teopun Onorenesa u abuoreHesa 0 MPOMCXOKICHUH )KUBOTO BEIIECTBA ero B ouocaepe. 88

4/16 Teopun A. . Onapuna u C. Musuiepa 0 Ipoucx0oXI€HUH )KU3HU Ha YMETb OOBACHUTH 3HAYCHHE 88

3emie OMOJIOTUYECKONW DBOJIIOLIMM B




5/17

Du3nKo-XUMHYECKas OBOJIIOLUA B pa3BUTUHN 3emun.

pa3BUTHH OHOC(EPHI.

88

6/18 | IlosiBneHHe U yCIOKHEHHE NIEPBOHAYAIBHBIX ()OPM KH3HHU B OHocdepe. 3HaTh poNb  dYenoBeka Kak | §14 pacmedaTka
7/19 Ucropust pa3BuTHs )KU3HU Ha 3eMIie xutens ~ Ouocdepri,  3HATH | §9
8/20 | buocdepa kak riodanbHas 3KOCUCTEMA OCOOCHHOCTH H POJIb KHBOHU | §10
9/21 | Posb OHOJIOTMYECKOTO KPYroBOPOTa BEIIECTB B Onocdepe marepun Ui ofecriedeHus | §11
10/22 | MexaHu3Mbl YCTOHYMBOCTH OHOChEpHhI KU3HH Ha 3emre. 811
11/23 | Tlonstre 0 HOOChEpEe KaK HOBOM COCTOSTHHH OHOC(EpBHI 812
12/24 | Ouenka cocTosiHUS yCI0BUE okpyxaromieid cpeabl. JIP. Ne 3 o teme He 3anano
«OrmpeienieHe MBIJICBOTO 3arpsi3HEHUS BO3/[yXa B IIOMEIICHUH U Ha
YIUTIE»
13/25 | OcobenHocTH OHOCHEPHOTO YPOBHS OpraHU3aIliy KU3HU M €r0 poJib Ha 813
3emiie
14/26 | B3auMOOTHOIIICHHS YeJI0BEKa U IPUPOIBI Kak (pakTop pa3BUTHS OHOCHEpHI IToBTOpPUTH
87-14 o
yueOHuKy u §14
pacr.
15/27 | Ypok 00001IeHUS U TTOABEICHHUS HTOTOB. He 3agano
K.p. No2 1o teme «buochepHblii ypOBEHb OPraHU3AIIH KHU3HN
3 BroTreoIeHOTHYSCKU YPOBEHb OpraHu3auu )Ku3Hu (17 1)
1/28 buoreorieHo3 kak 0coObIl YpOBEHb OpraHU3aINN KU3HU 3HaTh Ompe/aceHre U cBolicTBa | 8§16
2/29 BuoreoiieHo3 kaxk MHOTOBH0Bast OMOCHUCTEMA U DKOCUCTEMA OHMOreOIEHO30B KaK 0COOBIX 817
3/30 CtpoeHue u CBOICTBa OHOTeoIIeH03a YPOBHSIX OpraHU3aIHU KU3HU. 8§18
4/31 TUIs! cBI3el ¥ B3aUMOCBS3€l B OMOI€OIIEHO3E. 3HATh NPUYHMHBI YCTOWYUBOCTH 819
5/32 [Tpucrnoco6aeHHOCTh BUJIOB K COBMECTHOM JKM3HU B OMOTCOIIEHO3¢ OMOreo1eHO30B. 819
6/33 UepTh! IPUCIIOCOOICHHOCTH PACTEHHI 1 )KUBOTHBIX K YCIOBUSM XH3HH B | Y METh CPABHMBATh OPraHM3Mbl | He 3agaHo
necHoM ouoreorieHose. JL.p. Ne 4 « MccinenoBanue uept PasHbIX BUJOB U BBIABIIATH UX
MPUCTIOCOOJIEHHOCTH PACTEHUN U )KUBOTHBIX K YCIIOBUSIM PHUCIIOCOOICHHOCTS K
’KH3HHU B JIECHOM OHMOT€OIEHO3E» YCIOBUAM KHU3HU.
7134 YcioBus coXpaHeHHs] YCTOWYHBOCTH OHOTE01IEHO30B 820
8/35 CmeHa OMOT€OIICHO30B M KX TTPUYHHBI 821
9/36 Purmonornyeckue u3sMeHeHUsI B OMOre0eHO3€E 821
10/37 | MHorooOpa3sie MOPCKHX OHOTEOIIEHO30B 8§21
11/38 | buoreoieHO3bI MPECHBIX BOJT 821
12/39 | MHuorooGpa3ue ecTeCTBEeHHbIX OMOTr€0IIeHO30B CYIITH 8§21
13/40 | ArpoOuOIICHO3bI, UX CBOWCTBA M 3HAYCHUE 821
14/41 | Heo0x01MMOCTh COXpaHEHUs pa3HOOOpa3HbIX OMOTEOIIEHO30B 8§22
15/42 | Tlpupoonoap30BaHHe B HCTOPHUHU YEJIOBEYECTBA 8§22




16/43 | DxosoTHYECKUE 3aKOHBI PHPOIOTIOJIH30BAHHMS 816-23
MIOBTOPUTH
17/44 | Ypok 0000IIeHHs 1 TTOJIBE/ICHNSI HTOTOB He 3anano
K.p. Ne3 mo Teme «buocdepa u 6uoreorneHos»
4. TlonynsiIIMOHHO-BUIOBOM YPOBEHb OpraHU3aluy KU3HH (24 4)
1/45 OCHOBHBIE CBOMCTBA U KPUTEPUH BUIA 3HaTh NOHSITHS BU/A, 8§24
2/46 JL.p. Ne 5. «3yuenue Mop(hoJIorunyecKux CBOMCTB BUIA» HOIYJISILIUH, SBOJIIOLHN. He 3agano
3/47 | JL.p. Ne6«Ilonynsitms Kak popMa CyIeCTBOBAHMUS BHIa» YMeTh O0BSICHUTD 8§25
4/48 ITonyssuus Kak CTPYKTYpHO-()YHKIIMOHAIBHBIA KOMIOHEHT 6uoreoneHosa | poiib . JlappiHa B pa3BUTHH 825
5/49 [Tomyssiust Kak OCHOBHASI €TUHUIIA SBOJTFOITUT y4EHHI 00 SBOTIOLMH. 826
6/50 | [ToHATHS «MUKPOIBOJIIOIHS» U «MAKPOIBOJIIOIIHSD) 3HATh MEXaHU3MBI 826
7/51 | BumooOpa3oBaHue M €ro Crioco0bl. BHI000pa30BaHH, 827
8/52 | dunoreHeTH4yecKue OCHOBBI CHCTEMBI MHOTO00Opa3Hs BUJIOB CCTCCTBCHHOTO 1 8§27
9/53 CoxpaHeHne OHOJOTMYECKOTO Pa3HOOOpasys - BaXKHAs 3aa4a, CTOSIIAS HCKYCCTBCHHOIO 8§27
Tepel YeTOBEeCTBOM 0TOOPOB, 3TaIlbl Pa3BUTHUS
4yeoBeKa (aHTPOIIOTeHE3a).
10/54 | YenoBek KaKk YHUKAJbHBIN BUJI )KHUBOW MTPUPOIBI 829
11/55 | Dramsl SBOJIONKH YEJIOBEKa 828
12/56 | Pacel yenmoBeka, UX MPOUCXOKICHUS U POJCTBO 829
13/57 | Ocob6eHHOCTH MOMYIIAIMOHHO - BUAOBOTO YPOBHSI KHU3HU 3HaTh TPUYHUHBI DBOJIIOIIHH, 834
14/58 | OcHOBHBIE 3aKOHOMEPHOCTH BOJIIOIHH [IOSIBJIEHUS U TMOEIN BUIOB 830
15/59 | CoBpemeHHbBIE IPEACTABICHUS 00 YBOJIIOIMH OPraHUYIECKOTO MUPa JKUBBIX Opranu3MoB. VIMeThb 8§31
16/60 | EcrectBeHHbIi 0TOODP U €ro HOpMBI PE/CTaBIICHUE 00 BCEMUPHOH 830
17/61 | UckycCcTBEHHBIM OTOOP M €r0 pOJib B YBEIUYEHUH OHOJIOTHIECKOTO CTPATEruy OXpaHbl IPUPOIHBIX | §30
pazHooOpa3us BHUJIOB.
18/62 | OcHOBHBIC HAIIPABICHHS YBOJIOIHH 833
19/63 | IIporpecc u perpecc B 3BOJIIOLKH KUBOM TPHPOIBI §33, §50 mo
pacrievaTtke
20/64 | CoBpeMEHHOE COCTOSIHUE N3yUYEHUS BH/IOB 834
21/65 | 3HaveHue U3y4EHHs MOMYJISIIUN ¥ BUIOB 834
22/66 | I'enodon 1 mpuUUHbI THOETU BUIOB. [IpOMEKYTOUHAS aTTeCTaIUs 834
23/67 | K.p. Ned o Teme TlonmynsiinoHHO-BHIOBON YPOBEHb OpPraHU3aIuH )KU3HH §35, noBTOPUTH
824 - 35
24/68 | BcemupHas cTparerusi OXpaHbl IPUPOTHBIX BUJIOB. Y POK 0000IICHNUS U He 3anano

MOJABCACHUS UTOTOB 110 TCMC U 110 KYPCY

Yacos no minany — 70
Yacos ¢axruyecku — 70




KouTpoapHabIX paboT — 3 nabopatopHbie paboThl — 6

TemaTnuyeckoe nuannposanue buosorus 11 knace

Ne n/m HanmenoBanue paznena KosmuecTBo yacos
1 Opranu3MeHHbI YpOBEHb OpraHU3aINH KU3HU 28
2 KieTouHsblil ypoBeHb Opranu3aiyy Ku3Hu 24
3 MonexkyJIspHbI YPOBEHb OPraHU3alUN KU3HH 13
4 3akioveHne 3
Peseps 2
KOHTPOJIBHBIE PABOTHI «buosorus 11 knacey
Ne i/ HaumenoBanue Jara npoBeneHus
1 K.p. Nel mo Teme «Oprann3MeHHbINH YPOBEHb OPraHU3AIUN KU3HID) 13.12-18.12
2 K.p. Ne2 o Teme «KneTouHslil ypoBEHb OpraHU3aINH KHU3HN) 21.03-26.03
3 K.p. Ne3 o Teme «MosekyasspHbIii ypOBEHb OpraHu3aIluy >KU3HM 9.05-14.05
4 K.p. Ned4 3a mporpamMmy Kypca MoJHO#M CpeTHer IITKOJIbI 16.05-21.05
JIABOPATOPHBIE PABOTHI
Ne n/m HanmenoBanue Jlata mpoBenenus
1 JL.p. Nol «HabmtoieHue noBeieHYeCKiX PeaKIHii )KUBOTHBIX Ha (DAKTOPHI BHEIIHEH CPEIbD».
2 JL.p. No2 «CpaBHeHUE CTPOCHHSI KJIIETOK OJHOKJIETOUYHOTO M MHOTOKJIETOYHOTO OPTaHU3MOBY
3 JL.p. Ne3 «MccnenoBanue a3z MUTO3a HA MHKpPOIIpEnapaTe KIeTOK KOHYMKA KOPHS
4 JLp. Ned Xummnueckuii cocTaB KIETKU




Kanennapno-remarnueckoe nianuposanue 2021-2022 yyeOHblii roa
[Ipenmer: O6mas 6uonorus; 11 k. 70 gacos.

[Tporpamma «O6mast 6uomnorus, 10-11 kmace». Astopsr: U. H. Tlonomapésa, JI. H. Anacracosa, O. A. KopHauiioBa,
JI. B. Cumonosa, B. C. Kyumenko. — M., Benrana-I'pad, 2011 r.
VYueOnuk: buosnorus. 11 ki. (6a3oBblil ypoBeHb) — M.: Bentana-I'pad, 2015 .

Astopsr: [lonomapésa U. H. u npyrue.

Ne Tema ypoxka [Imanupyemsle pe3ysbTaThl Jomaninee Hara | Koppekuus
/11 00y4eHUs 3aaHue
1 Opranu3MeHHbI ypOBEHb OpraHU3aliy KU3HU (28 1)
1/1 Opranu3MeHHbII YpOBEHb OpraHU3aI|H KU3HU U €0 POJib B IPUPOJIE [IkOIBHUKU JOTKHBI 3HATH 81
2/2 Opranusm Kak OHocrucTeMa CBOWCTBA OPraHU3MEHHOTO 82
3/3 [Ipouiecchl )KU3HEAEATEIBHOCTH OJHOKIETOYHBIX OPTaHNU3MOB YPOBHs OpraHU3aIH1 KU3HH, 82
4/4 OCHOBHBIE TIPOIIECCHI JKU3HEAEATETHHOCTH MHOTOKJIETOUYHBIX OPTaHU3MOB | OCHOBHBIC ITPOLIECCHI 83
5/5 JLp. Nel — «HabmroieHre nmoBeIeHYECKUX PeaKIuid )KUBOTHBIX Ha JKABHEJCATCITBHOCTH KIIETKH. He 3amano
(haKTOpBI BHENTHEHN CPEIIBI. Nwmets npencrapienns 00
6/6 Tunel nuTaHust OPraHu3MOB FCHETUYECKHUX OCHOBAX 83
77 becmoioe pa3sMHOKEHHE OPraHU3MOB MCXaHU3Ma HaCICAOBaHNA 84
8/8 [To10BOE Pa3MHOKEHUE OPraHU3MOB TEHETHYECKOH HHPOPMALH, 4TO [ g4
9/9 OILI0JOTBOPEHHE U €T0 3HAYECHUE TaKOe TeHbI, TeHOTHUI, GenoTur, g5
10/10 | MumuBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3) XpoMocoma. 86
11/11 | HaciaeacTBEHHOCTD - OCHOBHOE MOHSATHE T€HETHKH 3HATH 3aKOHEI FeHETHKH 87
12/12 | I'eHsl U NPU3HAKH (3axonbt Mennerns). 88
13/13 | XpomocoMHast TeOpHsI HACIICIOBAHHS IPH3HAKOB YMETh Ha0mONaTh 32 KHBLIMU 89
OpraHu3MaMH U OMUCHIBATH CBOU
HAOIIOICHHSI.
14/14 | '3MeHYMBOCTh NPU3HAKOB OpraHn3Ma: MOAN(UKAMOHHAS U 87
OHTOTE€HETHUYeCcKast
15/15 | I'eHoTUIIMUECKAS U3MEHUMBOCTD M €€ TPHUYUHBI. 87

O600611eHne 3HaHui o Teme. TecTupoBaHue MO TEPMUHAM U




T'CHCTUYCCKUM IIOHATUAM

16/16 | ['eHeTHM4ecKue 3aKOHOMEPHOCTH, OTKpBIThIE I'. MenaeneM npu 88
MOHOTHOPHUHOM CKpEIINBAHUH
17/17 | [IposiBiieHHE T'EHETHYECKUX 3aKOHOMEPHOCTEH TPH JUTUOPUIHOM 89
CKPEIIMBAHUU.
18/18 | B3aumoeiicTBHE aJlJICIIbHBIX TCHOB 89
19/19 | B3aumoeiicTBHe HeaICIbHBIX TEHOB 89
20/20 | I'enerHka I10J1a ¥ HACIELOBAHMS, CLEILIEHHOE C I10JI0M 811
21/21 | HacnenctBeHHbIe 0OJIC3HH YEIOBEKA 812
22/22 | Dtuveckue aceKThl IPUMEHEHHS TEHHBIX TEXHOJIOTHIM 812
23/23 | MyrareHsl ¥ UX BJIUSTHUE HA )KUBBIC OPraHU3MBI 812
24/24 | dakTopbl, ONpEACSIONINE 3/J0POBLE YSIOBEKA 814
25/25 | OOpa3 xHU3HH U 370pPOBbE YEITOBEKA 814
26/26 | OpraHu3Msl 11apCTBA BUPYCOB 815
27/27 | BupycHbie 3a00JieBaHUs B MEPbI OOPHOBI ¢ HUIMHU 81-16
MOBTOPHUTH
28/28 | Ypox 0000IIeH s [TOIBEACHUS UTOTOB. He 3amano
K.p. Nel o Teme «Oprann3MeHHbI YPOBEHb OpraHU3aLNH KU3HI
2 KieTouHslil ypoBEHb OpraHU3aIy KU3HU (24 1)
1/29 | Knetounslif ypoBEeHb OPraHU3aI|K )KM3HH U €0 POJIb B IPUPOIE 3HaTh, 4TO TAKOE KJIETKA, 817
2/30 | Kierka - 3Tan 5BOJIIONNHN KHBOTO B HCTOPHH 3€MJIH 0COOEHHOCTH KJIETOK pokapuoT | §18
3/31 | MHoroo0pasue KJICTOK ¥ TKaHEH. 1 DYKapHoT, 818
JLp. Ne2 «CpaBHeHHE CTPOCHUS KJIETOK OJHOKJIETOYHOTO U 3HATh KaKUM 00pa3oM
MHOTOKJIETOYHOTO OPTraHH3MOB) MPOUCXOIUT JICICHUE KIIETOK.
4/32 | OCHOBHBIC YaCTH KJIETKH, MX CTPOCHHE U CBOWCTBA YMeTh 00BSICHUTB POJIb 819
5/33 | OpraHouabl KIETKH, HX CTPOCHHE U (QYHKIHH NPEICTAaBUTENCH PasINIHbIX 820
6/34 | OcOGEHHOCTH KJICTOK MPOKAPHOT M DYKAPHUOT KJIacCOB MHOTO U OJTHOKJICTOYHBIX | §2()
7/35 | LIuKi )KU3HH KIIETKA KUBOTHBIX, 821
8/36 | Hempsimoe neneHue KIETKH MUTO3 OTIM9aTh KICTKH IIPOKapHOT U §22
9/37 | Usyuenwue da3 mutosa. JL.p. Ne3 «HMccnenosanue a3z MUTO3a Ha 9yKapHoT. 8§22
MUKPOIIPEIapaTe KICTOK KOHYMKA KOPHSD)
10/38 | PenykumoHHOE JEEeHHE KIETKH 822
11/39 | OcoGeHHOCTH MOJIOBBIX KIETOK 823
12/40 | O6pa3oBaHKe MYKCKUX U JKEHCKHUX MOJIOBBIX KJIETOK 8§23
13/41 | XpoMoCOMBI, X CTPYKTYpa U QYHKIUU 824
14/42 | MHoT000Opa3ue NpoKapHoT 8§24
15/43 | OOmas xapakTeprcTiuKa OaKTepHid Kak IMPeJICTABUTENCH TPOKAPUOT 8§24




16/44 | bakTepuu B OpraHU3Me YeliOBeKa 824
17/45 | Posib GakTepuil B IpHPOIC 824
18/46 | OOras xapakTeprUCTUKA OTHOKJICTOYHBIX PACTECHHIA 824
19/47 | MHoroo0Opa3ue 0 JHOKJICTOYHBIX KHBOTHBIX - IPOCTEHIITHX 24
20/48 | Pouib poCTEHIIINX B IPUPOJIC [ToaroroBka
JIOKJIQJIOB
21/49 | MukpoOHoJIoTus Ha CIIy)KO€ YeIoBeKa He 3amano
22/50 | Uctopus pa3BUTHS HAYKH O KIICTKE 825
23/51 | JluckyccroHHbBIE MPOOIEMBI ITUTOJIOTHH 825
24/52 | Ypox 0000IIeH s U TIOIBEICHHUS UTOTOB 110 TEME. He 3anmano
K.p. Ne2 o Teme «KneTouyHblii ypoBEHb OpraHU3aIH KU3HU»
3 MonekynsipHblil YpOBEHb MPOsIBIICHUs KU3HU (13 u)
1/53 | MonekynsipHbIH YPOBEHB KU3HHU U €0 0COOCHHOCTH 3HaTh XMMHYECKUN COCTaB 826
2/54 | Xummdeckuii coctaB kieTku. JL.p. Ned KJIETKH, OCHOBHBIE KJIACChI 827
3/55 | YraeBosl, TUIH/IBI U OCJIKH KICTKH, HX CTPOCHHE M 3HAYCHHE coeMHEHUH, (OPMHUPYIOIITIX 8§27
4/56 | HykinenHOBBIE KHCIOTBI, UX CTPOCHHE M (DYHKIIUH B KICTKE. KJICTKH, OCHOBHBIC 828
[TpomexyTodHas aTTecTanus o OMOJIOTHU nporiecchl 0OMEeHa BEIIEeCTB.
5/57 | BuocuHTE3 YraeBOIOB B KIETKE — (POTOCHHTE3 YMeTh aHaTH3UPOBATh BIUSHHE 829
pa3nmuuHbIX (PaKTOPOB Ha
OKPYKAIOIIYIO CpeLy,
dbopmynrpoBaTh IPOOIEMBI U
npeiaraTh CrocoObl UX
peLIeHusl.
6/58 | Ilporecc 6GrocuHTE3a OEIKOB B KIETKE 830
7/59 | IIporecchl pacuieIiCHHsI MOJIEKY/I B KIETKE 831
8/60 OOMeH BelecTB Kak B3auMOCBSI3b IIPOIIECCOB CHHTE3a M paciaja 831
MOJICKYJI B KJICTKE
9/61 | PeryasiTopbl OHOXHMHUYECKHUX MTPOIIECCOB B KIIETKE 832
10/62 | EcrecTBeHHbBIE U HCKYCCTBEHHBIC OHOTOIMMEPHI 832
11/63 | Xumudeckue 371eMeHThI B 000JI09KaX 3eMIIM M MOJICKYJIaX JKUBBIX CHCTEM 832
12/64 | Xumudeckue 3arps3HEHHs OKPY)KAIOIIEH Cpe/ibl Kak Ti00anbHas 832
9KOJIOTHYECKas mpobiaema
13/65 | Ypok 0000IIeH s ¥ MTOIBEICHHS HTOTOB 10 TEME. He 3anano
K.p. Ne3 o reme «MosekynsapHbIii yPOBEHb OpraHU3aIH KU3HID)
4 3akmouenue (3 4)
1/66 | CTpyKTypHBIC YPOBHH OpPraHU3aIlUH )KUBOW MTPUPOIBI. 3HaTh yPOBHU OpPraHU3aLNN 833
2/67 | buonoruyeckoe pasHOOOpas3ue )KUBOTO MHpa. MaTepuH U OHOJIOTHYECKOE 833
3/68 Ypok 00600111eHNs U IOJBEJCHHS YPOKOB IO KYpCY. pa3zHooOpasue KUBOTO MHUpA. He 3agano




K.p. Ne4 3a nporpamMmmy Kypca MoJHOM CpeiHeN IIKOJIbI YMeTh cUCTEMATU3UPOBATH
IMMOJIYYCHHBIC 3HAHUSA U
HCII0JIb30BATh UX HaA ITPAKTHUKEC.

Yacos o minany — 70 u
YacoB dakruuecku - 70 4
Jlaboparopubix padot — 4
KoHnTposasnbix padoT — 4




