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HOACHUTEJBHASA 3AIINCKA

[Ipu paspaboTke mporpaMmbl TIO OHOJOTHU TEOPETHUYECKYI0 OCHOBY IS
OTpeNeeHUs] TMOAXO0A0B K (OPMUPOBAHHIO COACPKaHMUS YYEOHOTO TpeaMera
«buosiorus»  cocTaBWIM: KOHUENTyallbHble TmojoxeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJIeH, CoJiepKaHusl, pe3yJIbTaTOB 00y4eHUsI U TpeOOBaHUM
K YPOBHIO TTOATOTOBKH BBITYCKHUKOB, MOJOKEHUS 00 OOMIMX MENSIX W MPUHITUIAX,
XapakTepU3yIOIIUX  COBPEMEHHOE COCTOSIHUE CHUCTEMbl CpPEAHEro  oOIlero
obpazoBanuss B Poccuiickoii deneparuu, a TakkKe IOJOXKEHUS O CIHenu(puKe
Ouosnoruu, €€ 3HaUeHUU B MO3HAHUH KUBOU MPUPOJIBI K 00ECIIEYECHUH CYIIIECTBOBAHUS
yesnoBeueckoro ooOmectBa. CoriiacHO Ha3BaHHBIM TOJIOKEHHSIM, OIPE/IEeICHBI
OCHOBHBIE (DYHKITUU TTPOTPAMMBbI 110 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma 1o O6uosioruu HaéT MpecTaBiICHUE O EeNsx, 00 oluiel crpareruu
oOy4eHHUsI, BOCIIUTAHUS U PA3BUTHSI OOYYAIOMINXCS CPEACTBAMHU yu4eOHOTO IpenMeTa
«buonorusy, onpenensieT o0A3aTENbHOE MPEAMETHOE COACPIKAHUE, €T0 CTPYKTYPY,
pacrpeniesieHde 1o pasjieslaM U TeMaM, PEKOMEHIYEeMYyI0 IMOCIeA0BaTEIbHOCTh
M3y4eHHs y4eOHOro maTrepuaia ¢ y4€TOM MEXIPEAMETHBIX M BHYTPHUIIPEIMETHBIX
CBSI3€M, JIOTMKM O0O0pa30BaTEIbHOTO TMpOIlecca, BO3PACTHBIX  OCOOCHHOCTEH
0o0yJarommxcs.

B mporpamme no 6uosioruu TakKe YYHUTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANpeAMETHBIM U MPEIMETHBIM pe3yJibTaTaM oOOy4YeHus B
(hopMUpPOBaHUM OCHOBHBIX BHUJOB yue€OHO-TIO3HABATEIbHON JEATEIbHOCTH/Y4eOHBIX
JENUCTBUN 00YyJarONTUXCsl IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOT0 00pa3oBaHUsl.

B mporpamme no Ouonorum (10-11 xmaccel, 6a30BbIi ypOBEHb) peaM30BaH
NPUHIUIT TIPEEeMCTBEHHOCTH B M3Y4YEHHH OWOJIOTHHM, Ojarojgapss 4YeMmy B He
MPOCMATPUBACTCS  HAMPABICHHOCTh HAa  pa3BUTHE 3HAHWM, CBSI3aHHBIX C
(hopMUPOBAHUEM E€CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHUSI, [ICHHOCTHBIX OpPUEHTAIIUM
JUYHOCTH, IKOJIOTHYECKOTO MBIIUICHHS, IPEACTABICHHUHN 0 3T0pOBOM 00pa3e KU3HU U
OepeXKHBIM OTHOIIIEHHEM K OKpYKaroIiew mpupomnoi cpene. [loatomy Hapsay c
M3yUYEHHEM O0IIEOMOIOTHYECKUX TEOPUIL, a TAKIKE 3HAHUM O CTPOECHUHU KUBBIX CUCTEM
Pa3HOro paHTa U CYIIHOCTU OCHOBHBIX MTPOTEKAIOIIUX B HUX MIPOIIECCOB B MPOTpaMmMe
mo OWOJIOTHM YJEJICHO BHHUMAHUE WCIOJIB30BAHUIO TIOJYYEHHBIX 3HAaHUM B
MTOBCETHEBHOM JKU3HM JIJIS1 pEIICHUS MPUKIIATHBIX 33]1a4, B TOM YUCJIE: MPOPIIAKTUKA
HAaCJIE/ICTBEHHBIX 3a00JIeBaHUI YeJoBeKa, MEJIUKO-TE€HETUYECKOTO
KOHCYJIbTUPOBaHHUS, OOOCHOBAaHHUS SKOJOTMYECKHU IE€eCO00pa3HOro MOBEJACHUS B
OKpY’KaroLel NPUPOJHOM Cpele, aHAIN3a BIMSHUSA XO35SMCTBEHHON JEATEIBHOCTH
YeJIOBEKa Ha COCTOSHUE MPUPOJHBIX M HMCKYCCTBEHHBIX 3KOCUCTEM. Y CHUIICHHE
BHUMaHUS K TPUKIAJHOW HANPABICHHOCTH YydeOHOoro mpenmera «buomorusy»
MPOJIMKTOBAHO HEOOXOAMMOCTBIO O0ECIICUeHUs YCJIOBHM IS PEIICHUS OJHOU W3
aKTyaJbHBIX 3/1a4 IIKOJILHOTO OMOJIOTMYECKOro 00pa3oBaHus, KOTOpas Mpearnoaraet



dbopMupoBaHue y oOydalOIIUXCsl CIIOCOOHOCTH aNanTUPOBAThCA K H3MEHEHUSM
JUHAMUYHO Pa3BUBAIOILETOCS] COBPEMEHHOI'O MHUPA.

buonorust Ha ypoBHE cpeaHero o0iiero o0pa3oBaHus 3aHUMAET BaXXHOE MECTO.
Ona obOecneunBaeT (GopMuUpoBaHHE y OOYYAIOIIUMXCS TMPEACTaBICHUN O Hay4dHOU
KapTUHE MHUPA, paclIupsieT 1 000011aeT 3HAaHUS O )KUBOU IPUPOJIE, €€ OTIIMUUTETBHBIX
IIPU3HAKaX — YPOBHEBOW OPraHU3aLMU U 3BOIIOLNHU, CO3MAET YCIOBUSA JJIsl: TO3HAHUSA
3aKOHOB UBOU MPUPOAbI, HGOpMUPOBAHUS (PYHKIIHOHATBHON IPaMOTHOCTH, HABBIKOB
3I0pOBOI0 U 0€30IMacCHOr0 00pasa KU3HU, IKOJIOTHYECKOTO MBILIICHUS, IIEHHOCTHOTO
OTHOUIEHUS K )KUBOW MIPUPOJE U YETOBEKY.

bonbiioe 3HaueHne OMOJIOTUS MMEET TaKKe ISl PEIEHUs BOCIUTATENIbHBIX U
pa3BUBAIOIIKX 3a7a4 CPeAHEro oOIero 00pa3zoBaHusi, COIMATU3AIMU 00yUaArOITUXCSI.
N3yuenue Ononoruu odecneyrBaeT yCaoBHs ISl POPMUPOBAHUS HHTEIJIEKTyJIbHbIX,
KOMMYHUKAIIMOHHBIX M HMH(POPMAIIMOHHBIX HAaBBIKOB, JCTETUYECKON KYJIbTYPHI,
CHOCOOCTBYET MHTErpaly OMOJOTMYECKUX 3HAHUM C MPEICTaBICHUSIMH U3 IPYTUX
y4eOHBIX MPEIMETOB, B YaCTHOCTH, (U3HKU, XUMUU U reorpaduu. Ha3BaHHBIE
MOJIOKEHUS O TIPEeIHa3HAaYeHUH y4eOHOro npeaMera «buosorus» cocTaBUiIn OCHOBY
JUISL ONIpEJeNIeHNs MOAXOAOB K OTOOpY M CTPYKTYpPUPOBAHHUIO €ro COAEpKaHUs,
MPEJICTaBICHHOIO B IpOrpaMMme Mo OHOJIOTHH.

Ot6op comepxkanusi yueOHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE
OCYUIECTBJIEH € MO3UIUHI KYJIBTYpOCOOOPa3HOI0 MOJIX0/1a, B COOTBETCTBUU C KOTOPHIM
oOy4Jaroniuecs: TOJKHbI OCBOMTh 3HAHUS U YMEHUS, 3HAUUMbIE I8 (POPMHUPOBAHUS
o01Iel KyJIbTyphl, ONPEISISIONINE aJleKBaTHOE NTOBEICHUE YEIOBEKa B OKpYKaroIien
IPUPOJIHON cpese, BOCTPEOOBAaHHBIE B IOBCEIHEBHON JKM3HM M MPAKTUYECKOU
nestenbHocTH. Ocoboe MecTo B ATOW CHUCTEME 3HAHUW 3aHMMAIOT 3JIEMEHTHI
collepKaHUs, KOTOpPbIE CIy)KaT OCHOBOM [Isi (DOPMUPOBAHMS MPEACTABICHHUA O
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHE MUpa M LEHHOCTHBIX OPHUEHTALHSIX
JUYHOCTHU, CIIOCOOCTBYIONIUX TYMaHU3AINH OMOJIOTHYECKOTO 00pa30BaHMUS.

CtpykTypupoBaHHe coOJepX aHUs Y4eOHOro Marepuajga B TMporpamme IO
OMOJIOTUM  OCYILIECTBIEHO C YYETOM TMPUOPUTETHOTO 3HAYEHHsS] 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX >KUBOW NMPHUPOJIBI, O €€ YPOBHEBOW OpraHu3aluud U
ABOJIIOIMU. B COOTBETCTBUU C 3TUM B CTPYKType yueOHoro npenmera «buosorus»
BBIJICJICHBI CIEAYIOIIHNE COJepKaTellbHble TuHUU: «buosorna xak Hayka. Metozsl
HAay4yHOro MO3HaHuA», «Kierka kak Ouosjormueckass cucreMa», «OpraHuzm Kak
Oouonoruyeckas cucrema», «CucreMa M MHOrooOpazue OpPraHMYECKOro MHUpPay,
«IBOJIOIMS KUBOU MPUPOBI», « IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTH.

lenp wu3ydenuss ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHHE 00YYaIOIIMMUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHATIBLHON OpTaHU3aluN
’KUBBIX CUCTEM Pa3HOT0 paHTa U MPUOOPETEHNE YMEHHM UCTIOIb30BaTh 3TH 3HAHUS JJIs



IPAaMOTHBIX JEMCTBUH B OTHOLIEHWH OOBEKTOB >XMBOM MPUPOIAbI W PpPELIEHUs
Pa3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTikeHne 1menu u3ydeHus ydeOHoro mpemmera «buosorus» Ha 06a30BOM
ypOBHE 00€creunBaeTCs peleHuEM CIeAYIOINX 3a/1a4:

OCBOCHHME OOYyYaIOIUMHCS CHUCTEMbl 3HaHUM O OHOJIOTHUECKUX TEOpHsIX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPABUIIAX, CITYXKAIUX OCHOBOM JIJIst
(dhopMHUpOBaHUS TPEICTABIICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHUPA, O METOJaX
HAy4YHOT'O TMO3HAHUS, CTPOCHHH, MHOTO0O0pa3vu U OCOOCHHOCTSX >KMBBIX CHUCTEM
Pa3HOrO ypOBHS OpPraHHU3alldM, BBIJAIONIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrue Yy OOy4YaroOlUXCAd TO3HABATENIbHBIX, HWHTEIUICKTYyAIbHBIX M
TBOPYECKUX CIIOCOOHOCTEM B MpoIlecCe aHaldu3a JaHHBIX O NYyTSIX pa3BUTUSA B
OMOJIOTUY HAYYHBIX B3IJISJIOB, UICH U MOAXO0A0B K U3yUEHHUIO KUBBIX CUCTEM PA3HOTO
YPOBHS OpraHHU3allny;

CTAaHOBJICHHE Yy oOOydalommxcs oO0mel KyabTypbl, (QYHKIMOHAIBHOU
rPaMOTHOCTH, Pa3BUTHE YMEHHUUH OOBSCHATh W OLICHUBATH SIBICHUS OKPYXKAIOIIErO
MHpa KUBOW MPUPOJIbI HA OCHOBAHUYW 3HAHUUN UM OMbITA, OJYYEHHBIX NMPU U3YUYECHUU
OMOoJIOTHH;

dbopmupoBaHre y O0OydYaromuXxcsi YMEHUN WUIIOCTPUPOBATH 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOW JEATEIbHOCTU 4YeJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOIOTUIA;

BOCIIUTAaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM >KHWBOM
MIPUPOJIBI, HEOOXOAUMOCTH OCPEKHOTO OTHOIICHUS K HEH, COOMIOCHUS dTUUYCCKUX
HOPM TIPU TIPOBEICHUH OMOJIOTHUYECKUX UCCIIEIOBAaHUM;

OCO3HAHME IIEHHOCTU OHOJIOTUYECKUX 3HAHUM JJIS TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIBTYpBbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHNEe MPUOOPETEHHBIX 3HAHUN M YMEHHUH B MOBCEIHEBHOW >KU3HU IS
OLICHKHU TOCJIEICTBUU CBOEM NEATEIBHOCTH IO OTHOLICHUIO K OKPYKAKOLIEH CpeEne,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJNIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucteme cpeanero o6iero oopazoBanus «buonorusy, nzydyaemas Ha 6a30BOM
YpOBHE, SIBISETCS OOS3aTEIbHBIM YyUYE€OHBIM MPEIMETOM, BXONSIIUM B COCTaB
npeaMeTHoOU obsacTu «EcTecTBeHHO-HAyYHBIC TTPEAMETHD».

Jlns u3ydeHus: OMojoruy Ha 6a30BOM yYpOBHE CpeHEro 0O0Iero oopasoBaHUs
otBoauTCs 68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 yaca
(1 yac B HezeIO).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIECTBEHHBIMH, TEXHUYECKUMH U
JIPYTUMU €CTECTBEHHBIMU HayKaMu, (priiocodueit, STUKON, SCTETUKON U TpaBoM. Pouib
Oouonorn B (POPMHUPOBAHMH COBPEMEHHOW HaydyHOW KapTHHBI Mupa. Cucrema
OMOJIOTHYECKUX HaYK.

Meronpl MMO3HAaHUS KUBOW MpUpObl (HAONIONEHHUE, SKCIIEPUMEHT, OINHCAHUE,
U3MepeHue, Kiiaccuukanus, MoAeIUPOBaHUE, CTaTUCTHYECKasi 00paboTKa JIaHHBIX ).

JlemoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsnos, k. Yorcon n @. Kpuk.

Tabmuupl 1 cxeMbl: «MeTo/Ibl TO3HAHMS )KUBOU IPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckass pabora Ne 1. «Mcmonb3oBaHHE pa3IMYHBIX METOJIOB TpU
M3Y4EHUU OMOJOTMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Xusble cucteMbl (OMOCUCTEMBI) Kak MpeAMET u3ydeHusi Ouonoruu. Otnuune
KHUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa OMOCUCTEM M MX pazHOOOpa3ue. YPOBHH OpraHu3aliui OMOCHUCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIN, MOMYJISIIUOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOTeOLIEHOTUYECKUI ), ONOC(hEPHBI.

JdemoHcTpanuu:

Tabmuubr 1 cxembl: «OCHOBHBIC TMPU3HAKU >KU3HU», «YPOBHH OpPTaHU3AIUU
KABOU IIPUPOIBI».

O6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTAB U CTPOCHHUE KIETKH.

XUMHYECKUM COCTaB KJIETKU. XHMWYECKHE DJIEMEHTHL: MAaKpOSJIEMEHTHI,
MHKpPO3JIeMEeHThl. Boa 1 MuHEepanbHbIE BELIECTBA.

OyHKIIMM  BOABI W MHUHEpaJIbHBIX BemecTB B kietke. [lognepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue OeIKOB. AMHMHOKHCIOTBI — MOHOMEpHI OEJIKOB.
He3aMeHumble ¥ 3aMEHHMbIE aMHUHOKHCIOTHI. AMHHOKHCIOTHBINA COCTaB. YPOBHHU
CTPYKTYPBI OCIIKOBOM MOJICKYJTbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS ¥ YETBEPTUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OeNkoB. buonornueckue QyHKIMNU OEIKOB.

depMeHThl — OHoJornyeckue karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIN
HeHTp, cyocrpatHas crnenupuyHocts. Kodepmentsl. Butamunbl.  OTianuus
(epMEHTOB OT HEOPTAHUYECKUX KaTaIN3aTOPOB.



VYrieBoabl: MOHOCaxapuabl (TJIFOK03a, pud03a U e30KCUpr003a), JucaxapuIbl
(caxaposa, JlakTOo3a) MW MOJIMCaXapuabl (Kpaxmayi, TIJIMKOT€H, IIEJUII0JI03a).
buonoruueckue QyHKIIUU YTIIEBOOB.

Jlununel:  Tpurmuepuabl,  ¢gocoaunuasl, crepounsl. ['mapoduibHO-
ruzipooOHbIe cBoMicTBA. bruonornueckue ¢pyHkuuu munuaos. CpaBHEHUE YIIIEBOOB,
OENKOB U JIUMIUOB KaK UICTOYHUKOB SHEPTHUU.

Hyxnennossie kucnorsl: JJHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIIEMHOBBIX
kucnoT. Ctpoenue u pynkiuu JJHK. Ctpoenue u ¢pynkuuu PHK. Buast PHK. ATO:
CTpOE€HHE U (PYHKIUU.

[{uronorus — Hayka o kierke. Kiierounas teopust — npumMep B3auUMOJCHCTBHS
uael U PakToB B HAYYHOM MO3HAHUH. MeTOAbl N3yUEHUs KIETKH.

Kietka xak nenoctHas xuBas cucreMa. OOume mpu3HaKu KIETOK: 3aMKHYyTas
HapyxHast MmemOpaHa, mojekyibl JIHK kak renernueckuil anmapar, cucTeMa CUHTE3a
Oenka.

Tunel KIETOK: dyKaprHOTUYECKast U pokapuoTuieckas. OCOOEHHOCTH CTPOEHUs
npokapuotuyeckod  kinetku.  Kiierounas — crenka — Oakrepuit.  CTpoeHue
AYKapUOTUYECKON KJIETKU. OCHOBHBIE OTIUYHS PACTUTENIbHOM, )KUBOTHOW U TPUOHOM
KJIETKH.

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIMKC, UX
¢bynkuuu. Ilnasmatuueckas memOpaHa, €€ cBoiicTBa W (pyHkimu. [{uTomiasma u eé
opranouipl. OnHoMmemOpanHbie opraHounbl kietku: OIIC, ammapat [onbmxw,
nu30coMbl.  [loayaBTOHOMHBIE OpraHouAbl KJIETKHM: MHTOXOHJPHUH, IUIACTHJBI.
[Ipoucxoxknenne MUTOXOHApUM W TulacTul. Buasl mnactua. HememOpanHbie
OpraHoubl KJIETKU: pUOOCOMBI, KJIETOYHBIN LEHTP, HEHTPUOJIU, PECHUUKH, KIYTHKH.
@yHKIMY OPraHOUAOB KJIETKH. BKItoueHuns.

SAnpo — perynsaTopHblii LHeHTp kieTku. CTpoeHue siapa: siaepHas 000JouKa,
KapuoIuia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [[x.
Yorcon, @. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Juarpammbl: «PacrnipeneiieHue XUMUYECKUX 3JIEMEHTOB B HEKUBOW IIPUPOAEY,
«Pacripeenenre XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE».

Tabmuubr u cxembl: «llepmonnueckass TabiMIa XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHue MoJieKysbl BOAbl», «buocunres Oenka», «CTpoeHHE MOJIEKYNbl O€IKay,
«Ctpoenne ¢epmentay, «Hyxmnennosie kucnotsl. JITHK», «CtpoeHune MoneKyJbl
AT®», «CtpoeHue 3yKapHOTUYECKOM KIETKH», «CTpPOEHHE KUBOTHOM KIIETKHY,
«CTpoeHHE paCTUTENIBHOW KIETKW», «CTpoeHHE MPOKAPUOTHUECKOW KIIETKW,
«CTpoeHue Aapa KIETKN», « YTIIEBOAbD, «JIumuasn.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYIOBaHUE [UIsl TPOBEACHUS
HaOJIOJICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHKpOIpEnapaThl PaCTUTEIIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnass pabota No 1. «V3ydeHwe KaTanUTUYECKOW aKTUBHOCTHU
(dhepMeHTOB (Ha MpUMEpe aMuUIa3bl W KaTajlas3bl).

JlaboparopHas padota Ne 2. «M3yueHne CTpOeHHs KIETOK PACTEHUI, >)KUBOTHBIX
U OaKTepHil Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OMUCAHUEY.

Tema 4. ’KnzueaessTeJJLHOCTH KJIETKH.

OOmeH BemiecTB, WM MeTa0OIM3M. AcCUMIIISIMS (TJIaCTUUYECKUN OOMEH) U
TUCCUMWISIIUSA  (SHEPreTUYeCKUuil oOMeH) — JBE CTOPOHBI €IMHOTO Ipollecca
Metabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEHIECTB W HSHEPrUUM B IMOHUMAHUU
MeTaboIu3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOMHBINA U rerepoTpodHsbiil. Poinb GepmeHTOB B
oOMeHe BEIleCTB U MPEBPAIICHUN SHEPTUU B KIIETKE.

®dotocunTe3. CBeToBas U TeMHOBas (pa3bl oTocuHTe3a. Peakiuu porocunresa.
OddextuBHOCTh (hoTOCHMHTE3a. 3HaueHUWE (QOTOCHHTE3a MJIA JKU3HU Ha 3eMIle.
Brnusaue ycnoBuit cpenpl Ha  (POTOCMHTE3 W CIMOCOOBI  TOBBIIMIEHUS  €TO
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUI.

XeMOCUHTEe3. XEMOCUHTEe3upytoume OakTepuu. 3HAYEHHE XEMOCHHTE3a I
KU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTke. PaciiernsieHue BeEIIeCTB, BBIJACICHHE WU
aKKyMYJUPOBAHHE HPHEPTUU B KIJIETKE. DTallbl SHEPreTuueckoro ooMena. [mmukonus.
bpoxenne u ero Buubl. KuciopogHoe OKHCIEHHE, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTb IHEPTETUUECKOT0 OOMEHA.

Peakuuu matpuunoro cuntesa. ['enernueckas nndopmanus u JIHK. Peanuzanus
TeHETHYEeCKOW WHGOpMauu B KIETKe. [ eHeTWYeckwii KOoJ M €ro CBOWCTBA.
Tpauckpunius — matpuunbiii cuate3 PHK. Tpaucusius — 6uocuntes3 0enka. ITamsl
Tpancismu. KonupoBanue aMuHokucnoT. Poibs pubocom B OnocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — BUpychl. Mctopusi otkpsitus Bupycos (/1. 1.
NBanoBckuit). (OCOOEHHOCTH CTPOEHHUSI W JKU3HEHHOTO IMKJIa  BHPYCOB.
bakrepuodaru. bonesnu pacteHuii, ®KUBOTHBIX U YEJIOBEKA, BHI3LIBAEMBIC BUPYCAMH.
Bupyc ummynoneduruta uenoexka (BUY) — Bo3Oymutens CIIMJla. O6partnas
TPaHCKPUIIIUSA, peBepTa3a U uuterpasa. [Ipodunakrrka pacnpocTpaHeHUs BUPYCHBIX
3a00s1eBaHUM.

JeMmoHcTpanuu:

IToptpetsr: H. K. Konsnos, /I. . UBanosckui, K. A. Tumupsses.

Tabmuubr m cxembl: «Tumbl maTaHuss», «Metabomm3am», «MUTOXOHIPHS,
«JHepreTuyeckuii ooMeny», «Xioporact», «Potocuntesy, «Ctpoenue JIHK»,



«CtpoeHne u (QyHKIIHMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTuuecKuid Ko,
«Bupycs», «bakrepuodaruny», «Ctpoenue u xku3HeHHbIH IuKa Bupyca CII/la,
Oakrepuodaray, «Pemmxarus JTHK.

Oo6opynosanue: Moaenu-anmiukanuu «Yasoenne [HK u Tpanckpumimsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. PasMHOkeHMe 1 HHAUBHUYAJbHOE Pa3BUTHE OPTaHNU3MOB.

Krerounplii 1WKI, WM KU3HCHHBIM IWMKI KIeTKu. MHTepdaza m MHTO3.
[Ipoueccol, mpoTekaromue B uHTepPaze. Permukanus — peakiys MaTpUYHOTO CUHTE3a
JHK. Crpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapuOTUN. JIMIIOWIHBIA U
ralIONJIHbI  XpOMOCOMHBIE Habopbl. XpomaTujbl. lLluTOnormdeckue OCHOBBI
Pa3MHOXEHUS U UHAUBUIYAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetkn — muto3. Cramgmm murosa. Ilpomecchl, mpoucxonsimme Ha
Pa3HBIX CTAUSIX MUTO3a. BUOJIOrHYECKUN CMBICT MUTO3A.

[Iporpammupyemast rubesb KIETKU — aromnTo3.

@opMbI pa3MHOKEHHS OPraHM3MOB: Oecrosioe W MojoBoe. Buael Gecnosioro
Pa3MHOXEHUS: JCJICHHEe HaJABOE, IIOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHHUE, BETreTaTUBHOE pa3MHOKeHHE. VICKYyCCTBEHHOE KIOHHPOBAHUE
OpraHU3MOB, €r0 3HAYCHHE JUJIS CEJICKLUU.

[TonoBOE pazMHOKEHHUE, €T0 OTIIMYMS OT OECIIONOTO.

Meito3. Craguu meiosa. llpomecchl, NMpoOUCXOAAIIME HA CTaaUSIX MeEHo3a.
IToBenenne xpomocom B meniosze. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHUE
Meno3a.

["amerorenes — nporecc oOpa3zoBaHMsI MOJOBBIX KJIETOK Y KUBOTHBIX. [looBbIe
JKeJIe3bl: CEMEHHUKH U sudHuKH. OOpa3oBaHUe U Pa3BUTHE TMOJOBBIX KIETOK — raMeT
(cnmepmarto3ou/, sSIHIEKIIETKA) — criepMaTorene3 u oporene3. OCOOEHHOCTH CTPOCHUS
SUUEKJIETOK U criepMarto3onoB. Omnoaorsopenue. [laprenorenes.

NunuBunyanpHoe  pa3BuTHE  (OHTOT€HE3). OMOPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). OTanbl SMOPUOHAIBHOTO PA3BUTHS Yy TO3BOHOYHBIX >KUBOTHBIX:
npoOsieHue, racTpyisiusi, opranoreHe3. lloctamOpuonanbHOe pa3BuTHE. TUIIBI
MOCTAIMOPUOHAIBHOTO PA3BUTHUS: MPSMOE, HEMpsiMoe (TMUUHOYHOE). BriusiHue cpeapt
Ha pa3BUTHE OPraHU3MOB, PaKTOPbI, CHOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOACTBA.

Poct n pazButue pactenuii. OHTOreHes3 BETKOBOIO PaCTEHUS: CTPOEHUE CEMEHH,
CTaJuu Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuiet u  cxeMbl: «®OpMBbI  Pa3MHOXXEHUsSI OpPraHu3MoBy», «JIBolHOE
OIUIOJOTBOPEHHUE Y IBETKOBBIX PACTEHUI», «BereraTnBHOE pa3MHOKEHUE PACTECHUIN,
«/lenenne kmetku Oakrtepuii», «CTpoeHHE TOJOBBIX KJIETOK», «CTpoeHue
xpomocoMbl», «Knerounsii nmkim», «Pemmukanms JHK», «Mwutos», «Menosy,



«IIpssmoe n HenpsiMoe pa3BuTHEY», «['aMETOreHe3 y MIIEKONUTAIOIIUX U YEIIOBEKA,
«OCHOBHBIE CTaJIUM OHTOT'€HE3a».

ObopynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CriepMaTo30uibl
MJIEKOIIUTAIOLIEr0o», «SHleKIeTka MiekonuTammero», «KapuoknHes B kieTkax
KOpEUIKa JyKa», MarHuTHas MoJenb-anukanus «Jlenenne knetkn», moaens JHK,
MoJieTb MeTa(azHOi XPOMOCOMBI.

JlaGopaTopHble M IpaKTUYeCKUEe padoThbI:

Jlabopatopnas padota Ne 3. «HabmroieHre MuTo3a B KJI€TKaX KOHUMKA KOpelIka
JlyKa Ha TOTOBBIX MUKpOTIpenapaTax».

JlabopatopHas pabota Ne 4. «3yyeHue cTpoeHHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacsieACTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[IpenmMer u 3agaun reHetuku. Victopus pa3BUTUSA T€HETUKH. POIb IUTOIOTHH U
AMOPHOJIOTUY B CTAHOBJICHUHU TeHETUKH. BKiag poccuiickux u 3apy0eKHbIX YUEHBIX B
pa3BUTHE TEHETUKH. MeToAbl TeHETUKU (TUOPUI0IOTHYECKUM, ITUTOI€HETUYECKUH,
MOJIEKYJISIpHO-TeHETHYeCKUil). OCHOBHBIE TE€HETHYECKHE MOHATHA. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAacjeAOBaHUs MPU3HAKOB, yCTaHOBJIEHHbIE I'. MeHaenewm.
MoHoruOpuiHOe CKpeIMBaHWE. 3aKOH eauHO0-00pa3usi THOpPUIOB  IEPBOTO
nokosicHudA. [IpaBuiio goMuHHMpOBaHUS. 3aKOH paCIICIUICHUs MpU3HAKOB. [ mmores3a
YUCTOTHI raMeT. [loHOE 1 HemoJIHOe TOMUHUPOBAHUE.

JuruOpuaHoe ckpenpBaHue. 3aKOH HE3aBUCUMOTO HACJIeIOBAaHUS MPU3HAKOB.
[{uToreneTnueckue OCHOBBI JTUTHOPUIHOTO CKpEIIMBaHUS. AHAIM3UPYIOIIEe
CKpemuBanue. Vcrnonp30BaHue aHaAIM3UPYIOLWIETO CKPEIIMBAHUS JJISI ONPEICIICHUS
re€HOTHIIa OCOOU.

CuermieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHOMY
HACJIEJOBAaHNIO 'eHOB. HapyleHne cuerieHus reHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOpHsI HACIEACTBEHHOCTH. [ €HETHYECKUE KApThI.

I'eneTnka mosla. XpOMOCOMHOE ONPEAENIEHUE MOJIa. AyTOCOMBI M TOJIOBBIE
XpoMOCOMBI. ['OoMOoramMeTHele H TeTeporaMeTHbie opraHu3Mbl. HacnemoBanue
MPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.

N3menunBOCTh. BUIbl M3MEHYMBOCTH: HEHACIICICTBEHHAs U HACIJICICTBEHHAS.
Pousib cpensl B HEHACJIEACTBEHHOW  HM3MEHYMBOCTH. XapakTepuCcTUKa
MOJU(DUKAIIMOHHOW W3MEHYMBOCTU. BapuanmoHHBIN psiji ¥ BapuallMOHHAs KpHBasl.
Hopwma peakiuu npusHaka. KonnuecTBEeHHbIE U KAUYECTBEHHBIE IPU3HAKU U UX HOpMa
peakiuu. CBoiicTBa MOAU(PUKATMOHHON N3MEHYUBOCTH.

HacnenctBennasi, wiMm TEHOTHNHYECKas, W3MEHYMBOCTh. KomOwHaTHBHAS
M3MEHYHMBOCTh. Mel03 1 MOJIOBOM MPOLECC — OCHOBA KOMOMHATUBHOM N3MEHYMBOCTH.
Myrtanonnass usmMeH4MBOCTh. Kiaccudukanus MyTalnuii: TeHHble, XPOMOCOMHBIE,



reHoMHele. YacTtora © mNpUYMHB MyTauuil. Myrtarennole (QakTopbl. 3aKOH
TOMOJIOTHYECKHX PAIOB B HACJIEACTBEHHOM n3MeHunBocty H. M. BaBunosa.

BHesnepHas HacneACTBEHHOCTh U1 H3MEHYUBOCTD.

I'enetuka uyenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOABI TE€HETHKH
YeJIOBEeKa: T'eHEaIOrMueCKuil, OJM3HEIOBbIN, ITUTOTEHETUYECKUN, OMOXUMUYECKUM,
MOJIEKYJIIpHO-TeHeTHnYeCKUil. COBpPEMEHHOE OINPEAEICHUE T€HOTUIIA: TOJTHOTEHOMHOE
CEKBCHHPOBAHME, TCHOTUNMPOBAHUE, B TOM uyuciae ¢ nomompbio [II[P-anammsa.
HacnenctBennbie  3a0ojieBaHMsl  4YelloBeKa: TeHHbIE 0Oo0je3HH, OOJIE3HH C
HACJIeICTBEHHOU MPEIpaciooKeHHOCThIO, XpOMOCOMHBIE 00sie3HU. CoMaThUuecKue U
reHepaTuBHble MyTauuu. CTBOJIOBBIE KIETKHU. [IpuHIMMIBI 370pOBOro oOpas3a JKU3HH,
IUArHOCTUKH, MNPOPWIAKTUKH U JIEYEHUsS] TeHEeTHYecKux Oone3Hed. Menuko-
IF€HETUYECKOE  KOHCYJbTHUPOBAaHME. 3HAYEHUE  MEIUUMHCKOW TE€HETUKH B
NPEOTBPALICHUH U JIEUEHUU T€HETHUYECKHUX 3a00J1€BaHUI UeIoBeKa.

JlemoHcTpanuu:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepuxos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabmuupl U cxembl: «MOHOTMOPUIHOE CKPEUIMBAHUE U €T0 LIMTOr€HETUYECKas
OCHOBa», «3aKOH PACIIEIUIEHUS U €r0 HUTOI€HETHYECKasi OCHOBa», «3aKOH YHUCTOTBI
ramer», «lurubpuaHoe ckpemmBanue», «LluTomornyeckue OCHOBBI AUTHOPUIHOTO
CKpemuBaHus», «Meio3», «B3anmMoaencTBue allieIbHBIX T€HOB», «['eHeTmueckue
KapThl PACTEHM, KMBOTHBIX U 4YeloBeKka», «['eHeTwka mona», «3aKOHOMEPHOCTH
HacJIeJOBaHUsI, CUEIUIEHHOro ¢ mosiom», «KapuoTumbl uemoBeka WU KUBOTHBIXY,
«Bugel u3meHunBocTH», «MoaudukaMoHHas HW3MEHYUBOCTHY, «HacinenoBanue
pesyc-baktopay, «I'eHeTuka rpynn KpoBu», « MyTalinoHHas U3BMEHYHUBOCTDHY.

O6opynoBanue: Mojaenu-amuIMKauul  «MOHOTHOPUAHOE  CKPEIIMBAHUEY,
«Henonnoe  nomuHupoBanue», «Jurmbpuanoe ckpemmBanue», «llepekpéct
XPOMOCOM», MUKPOCKOT ¥ MHKporpemnapaT «JIpo3oduia» (Hopma, mytanuu Gopmsl
KPBUTbEB M OKPACKH Tela), Tepoapuii «['opox moceBHO.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopHass padora Ne 5. «M3ydyeHue pe3ylbTaTOB MOHOTHOPHIHOTO U
JUTHOPUAHOTO CKPEIMBAHUS Y JPO30(HIIbI HAa TOTOBBIX MUKPOIPEApaTax».

Jlabopatopuast pabora Ne 6. «M3ydeHue MoaudUKAIMOHHOW W3MEHUYMBOCTH,
MMOCTPOCHUE BAPUALMOHHOIO PSAJIa U BAPUALIMOHHOM KPUBOW.

JlabopatopHasi pabora No 7. «AHanu3 MyTauuid y Apo30(uiibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[IpakTuueckas padora Ne 2. «CocTaBiieHne 1 aHaTU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.



Cenekuusi Kak Hayka M MPOIECC. 3apOXKICHUE CENEKIUU U JOMECTUKAIUSI.
VYuenne H. 1. BaBunoBa o 1meHTpax MpOUCXOXKACHUS U MHOTOOOpPa3usi KyJIbTypHBIX
pacteHui. LIeHTpbl IpOUCXO0KAEHUS JOMAIIHUX KUBOTHBIX. COpT, MOpOAA, IITAMM.

CoBpeMeHHbIE METOJIbl CeJIEKIMU. MaccoBblii U MHIUBUIYaJIbHBIH OTOOPHI B
CEJICKLIMNM pPACTEHUM M KUBOTHBIX. OneHka JKcTepbepa. bIM3KOpOACTBEHHOE
CKpemuBaHue — uHOpuauHT. Yuctas nunHua. CKpelMBaHHE YHUCTBHIX JIMHHM.
['eteposuc, wnu rubpuanas cuia. HepoacTBeHHOe CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rubpuauzanus U e€ ycnexu. MicKkycCTBEHHBI MyTareHe3 U MOIy4eHHe
HOJIMIIIIONI0B. JIOCTHKEHUS CENEKIIMA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHoIOTHsT Kak OTpaciib IPOU3BOACTBA. ['€HHAas HH)KEHEpuUs. OTambl
co3ganusi pexkomoOuHantHod JIHK w TpaHcrenneix opranusmoB. Kiertounas
unxeHepus. Kierounsle KynbTypbl. MUKpPOKIOHAIBHOE Pa3MHOKXEHHE PACTEHUMU.
KiioHupoBaHue  BBICOKONPOAYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.
Dkojorudeckue u arndeckue mnpoodnemsl. MO — reHernuecku MoaupUIUPOBAaHHBIE
OpraHU3MBbl.

JleMoHCTpauuu:

[Toptpetst: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. I1Banos.

Tabmumsl u  cxemsl: KapTa «lLleHTppl NPOUCXOXKIAEHHS M MHOrooopasus
KyJIbTYPHBIX pacTeHui», «Ilopoapl TOMamHUX XKUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «Otnanénnas rudpuauzanus», «PadoTel akagemuka M. @. MBanoBay,
«Ilomunnouaus», «OOBEKTHl OHOTEXHOJOTUW», «KileTouHble  KYJIBTYphl H
KJIOHUPOBaHME», «KOHCTpynpoOBaHUE U MIEPEHOC T€HOB, XPOMOCOM).

ObopynoBaHue: MYJISDKM IUIOI0OB U KOPHEIUIOAOB JTUKHUX (OPM UM KYJIbTYpPHBIX
COpPTOB pactenuii, repbapuit «CeabCKOX035HCTBEHHbBIE PACTCHUSI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypceusi «OCHOBHbIE METOABI M JOCTHKEHHUS CEJIEKIUU pacTeHUH U
’KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLHUIO, INIEMEHHYIO (PepMYy, COPTOUCTIBITATEIbHBIN
Y4acTOK, B TEIUIMYHOE XO3SAHCTBO, JIAOOPATOPHUIO arpOyHMBEPCUTETa WIM HAYYHOTO

LIEHTPA)».

11 KUIIACC

Tema 1. DBoJIIOLIMOHHAA OMOJIOTHS.

[IpennochuIKM BOBHUKHOBEHHUS BOJTIOIMOHHON TEOPUH. DBOJIIOIIMOHHAS TEOPHS
u e€ MecTo B Onosoruu. BiusHue 3BOIIONMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH U
JIPYTUX HayK.

CBHUIETEIILCTBA  DBOMNIOIMH. [laJIeOHTONIOTHYECKHE:  IOCIEIOBATEIbHOCTD
MOSIBJICHUS BHJIOB B MMaJICOHTOJOTUYECKOW JICTONUCH, TEPEXOHbIE (OPMEI.
buoreorpaduyeckue: cxoacTBo u paznunune GayH u Gaop MaTepruKoB U OCTPOBOB.



OMOpHOIOTHYECKHE: CXOACTBA M pPAa3IW4yUsl SMOPHUOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-AaHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJOTUYHBIE,
PYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METabOJIMYEeCKuX MyTel y Bcex
OpraHU3MOB.

OBomononHas teopuss Y. JlapBuna. I[lpeanochulku  BO3HUKHOBEHUS
JapBUHM3MA. J[BWKyIllMEe CWIBl 3BOJIONUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE TMPU OTPAaHUUYEHHOCTH PECYPCOB, HeEOmNpenenEHHas H3MEHUYUBOCTD,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN O0TOOD).

Cunretuueckas teopust B0 (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosonus. [Tonynsuus kak eIMHUIA BUIA U SBOJIIOIUH.

JBroxymue cuibl (QakTopbl) SBOJIOLMKA BUIAOB B MNpupoae. MyTalHOHHBIN
mpoiiecc 1 KOMOUHATUBHAS U3MEHYUBOCTb. [lomysinOHHBIE BOJIHBI U Aperd reHoB.
N3onsius 1 MUrpanus.

EctecTBeHHBII 0TOOp — HampaBimsaomuid  (aktop 3Bomonuu. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OpPraHM3MOB Kak pe3yabTaT ABOJOUMU. [Ipumepsl
MPUCTIOCOOJICHHH Y OpraHu3MoB. ApoMop(h03bl U UIUO-aJaNTAI|H.

Bun u  BugooOpazoBanue. Kputepuu  Buma.  OcHoBHbIE  (HOPMBI
BHU1000pa30BaHus: reorpaduueckoe, IKOJI0THIECKOe.

Makpospononusa.  Dopmbl  sBomONMU:  QuUIETHYECKAs, JAUBEpPreHTHAas,
KOHBEpreHTHas1, mapajuiesbHas. HeoOpaTuMocTh SBOJTIONNH.

[IpoucxoxaeHre OT HeCMEeUHAIM3UPOBAHHBIX TMpeAakoB. IIporpeccupyromas
crienuan3anvs. ATanTUBHAS padaLUs.

JdemoHcTpanuu:

[Toptpetsr: K. JInnnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkensb, . Mromep, A. H. CeBepiios.

Tabmuubr u cxemsl: «Pa3BuTre OopraHUYecKOro Mupa Ha 3emie», «3apoJIbIiu
MO3BOHOYHBIX KUBOTHBIX», « ApXEOonTepUKCc», «DopMbl OOpbOBI 32 CYyIIECTBOBAHUEY,
«EctecTBeHHBIN 0TOOPY», « MHOr0OOpasue cCopToB pacTeHui», « MHOrooOpasue noposa
KUBOTHBIX», «[lonmymsauum», «MyTanmoHHass W3MEHUYUBOCTH», «ApoMopdo3bI»,
«Mnuoananrarumny, «O01mas nereHepanus», «/[Bmwkyrue cuiibsl sBosonnny, «Kapra-
cxema wmapupyra mytemectBus Y. JlapBuna», «boppba 3a cyliecTBOBaHHUEY,
«IIpucnocobseHHOCTh ~ OopraHu3zMoBy»,  «l'eorpaduueckoe  BUAOOOpa3OBaHUE,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

O6opynoBanue: KOJJIEKIHMS HACEKOMBIX C Pa3TMYHBIMU TUTIAMU OKPAacKu, HAaOOp
TJI0JIOB U CeMsTH, KOJuTeKIus «IIpruMephl 3aUTHBIX TPUCTIOCOOIEHUN Y dKUBOTHBIX ),
Mojienb «OCHOBHBIE HAMNpPaBJICHUS HBOIIOLHMNY, 00bEMHAs Mojaenb «CTpoeHue
TOJIOBHOTO MO3ra MO3BOHOYHBIX.



buoreorpaduyeckass kapra wmupa, Koulekius «DopMbl  COXPAHHOCTH
MCKOIIa€MBbIX KUBOTHBIX M paCTEHUI», MoJenb antuinkanus «llepexkpéct xpomocom»,
BIIa&XXKHbIe  mpenaparbl  «Pa3BuTue  HacekoMoro»,  «Pa3BuTue  JISTYHIKNY,
Mukponpenapar «Jlpo3odunay (Hopma, MyTariuu GopMbl KPbUILEB U OKPACKH TeJa).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopuass pabora Ne 1. «CpaBHeHHE BHUIOB 1O MOP(HOIOTHIECKOMY
KPUTEPHUIO».

JlabopaTtopHast padota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4yHbl€e TPENCTaBICHUS O 3apOKIACHUU KU3HHU. HayuHble ruUnoressl
BO3HMKHOBEHUS KU3HU Ha 3eMJie: aOMOoreHe3 U maHcnepMusi. XUMHUYeCcKasi 3BOJTIOLIMSL.
AOGHOreHHbIN CUHTE3 OpPraHUYEeCKUX BEIIECTB U3 HEOPraHUYECKHUX.
OKCIEPUMEHTAIIBHOE TOATBEPKACHUE XUMUYECKOM 3BOJIrONMHM. HayanbHble Tansl
ouonornyeckoi sBomtounu. I'mnmoreza PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYP Y BO3HUKHOBEHHME IPOTOKJIETKH. IlepBble KIETKM W HX 3BOJIOLHS.
®opMUpPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazBuTtne xu3Hu Ha 3emiie 1o 3pam W nepuojaMm. Kartapxeil. Apxelickas u
npotepo3oiickas 3pkl. [laneosoiickas spa u e€ neproibl: KeMOPUNCKH, OPAOBUKCKHIA,
CUJIypUMCKNN, IEBOHCKNW, KAMEHHOYTOJIbHBIN, TEPMCKHUH.

Me3o3oiickast 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBO.

KaitHo3oiickass »3pa W €€ TMEepuoapl:  MMAJCOrCHOBBIA, HEOTCHOBBIM,
AHTPOIIOTCHOBBIM.

XapakTepucTuKa KiIMMaTa M TEO0JOTMYECKHX IpoueccoB. OCHOBHBIE ATambl
HBOJIIOLMU PACTUTEIBHOTO M KUBOTHOrO Mupa. ApomMop]o3bl y pacTeHuil u
KUBOTHBIX. [losIBIEHME, paclBET U BBIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpaxkeHue 3Boitouuu. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIbI OPraHU3MOB.

OBouonMsA 4YeaoBeKa. AHTPOIIOJOTHS Kak Hayka. PazBuTue mpeacTaBieHHUN O
ITPOUCXOKICHUH YeIoBeKa. MeTopl u3yueHus antponoresesa. CxoAcTBa v pa3inydus
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHNE YETOBEKA.

JBmxymiue cuibl ((pakTopsl) aHTponoreHe3a. HacneacrBeHHast U13MEHUUBOCTD U
€CTeCTBeHHbIN 0TOOp. OOIIEeCTBEHHBIM 00pa3 KU3HU, U3TOTOBICHUE OPYAUM Tpyna,
MBIILICHUE, PEUb.

OCHOBHBIE CTaJMH W BETBHU HBOJIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, YeIoBEK
yMenbi, YenoBek npsmMoxoadmui, YenoBek HeanaepTanbeku, YenoBek pa3yMHBIN.
Haxoaku uckonaembsIx OCTaTKOB, BpeMs CyIIECTBOBaHUS, 00JIaCTh paclpOCTPaHEHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.



Yenoseueckne packl. OCHOBHBIE OOJIBIIINAE PACHl: €BPONICONIHAS (€Bpa3uiicKas),
HETpO-aBCTpaJIOU IHAsI (IKBATOpUAIIbHAS), MOHTOJONAHAS (a3MaTCKO-aMEePUKAHCKas).
YepTsl NpUCTOCOOICHHOCTH NPEACTABUTENICH YEIOBEYECKMX pac K YCIOBUSAM
cyluiecTBOBaHMs. ENMHCTBO yenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: ®@. Pean, JI. [Tactep, A. Y. Onapun, C. Muinep, I'. FOpu, Y. lapsuH.

Tabmuiel 1 cxembl: «BosnukHoBenme ConaHeuHON cHCTEeMbl», «Pa3Butne
OpraHuyeckoro  mupa», «PacturenpHas  kinetka», <« KUBOTHas  KIETKay,
«IIpokapuotnueckass kinetka», «CoBpeMEeHHas CHCTEMa OpPraHWUYECKOro MHUpPay,
«CpaBHEHHE aHAaTOMHMYECKMX 4YepT CTPOEHUS 4YeJIOBEKa U YeJIOBEKOOOpa3HbIX
00e3bsiH», « OCHOBHBIE MECTa MAJICOHTOIOTHYECKUX HAXOJOK PEIKOB COBPEMEHHOIO
YEJI0BEKa, «/[peBHenme moamn», «pesaue moan», «IlepBpie COBpEMEHHBIE JTIOAN,
«YenoBeyeckue pachb».

ObopynoBanue: MYJISKA «IIpoucxoxaeHue 4eJIOBEKa» (6rocThI
aBCTpAJIONUTEKA, MUTEKAaHTPONa, HeaHAepTalblla, KPOMAHBOHIA), CJENKUA WIH
M300paKeHHsI KAMEHHBIX OPYUH MEPBOOBITHOTO YeIOBEKA (KAMHU-YOMIEPHI, pyOuIa,
CKpeOyia), TEeOXpOHOJIOTMYECKass TaOnuia, KoJuleKuus «QPOopMbl COXPaHHOCTU
MCKOTIAEMBIX )KMBOTHBIX U PACTCHHIN.

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «/3ydyeHue HMCKOMAEMBIX OCTATKOB PACTEHUH H
KUBOTHBIX B KOJIJICKIIUSX).

OKcKypcusi «IBOJIOIUS OpPraHUYEcKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4YHbII WIN KpaeBeIUEeCKUN My3eil).

Tema 3. Opranu3msl U OKpYy Kamoas cpeaa.

DKoJIOTHs KaK HayKa. 3a/ladyd M pasliesbl 3KOJOTrMu. MeTolbl 3KOJOTHYECKHUX
UCCJIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YETIOBEKA.

Cpensl oOWTaHMSI OPTaHW3MOB: BOJIHASs, HA3EMHO-BO3AYIITHAs, MOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Okonornueckue  ¢akrtopel. Knaccudpukanuss dKoIOru4eckux  (HakTOpOB:
abuoTuyeckne, OMOTUYECKHE U aHTPOTOTeHHbIe. [IefiCTBHE HKONIOrHYeCKUX (PaKTOpOB
Ha OpraHU3MBbI.

Abunotndeckue (HakTopbl: CBET, TEMIIEpaTypa, BIAKHOCTh. POTONEPUOAU3M.
[Ipucnoco6eHuss OpraHu3MOB K ICUCTBUIO a0UOTHYECKUX (hakTOpoB. bronornyeckue
PUTMBL.

buotnueckue ¢aktopel. Buabl OMOTHYECKHUX B3aUMOJEHCTBHUI: KOHKYPEHIIUS,
XHUIIHUYECTBO, cuMOMO3 u ero ¢opmel. Ilapasutusm, koomepamus, MyTyalu3M,
KOMMEHCAIN3M (KBapTHPAHCTBO, HAaxJIEOHUYECTBO). AMEHCAIu3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHX B3aHMMOJCHCTBHM [IJIs1 CYHIECTBOBAaHMSI OPraHU3MOB B
IPUPOAHBIX COOOIIIECTBAX.



DKOJIOTHYECKHE  XapakTepUCTUKH  nomyisiuuu. (OCHOBHBIE — ITOKa3aTeld
MOMYJSIUUNA: YHUCJIEHHOCTb, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, HPHPOCT,
Murpanus. JJmHaMyuKa YUCIEHHOCTH MOIMYJISIIUU U €€ peryssius.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymGonsar, K. ®@. Pynbe, O. 'ekkensb.

Tabmuupr 1 cxembl: kapta «lIpupoansie 30HBI 3emin», «Cpeabl OOMTaHUSA
opranusmoBy», «@oronepuoausm», «llomymsmuu», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTU NOMYJSIUU UHDY30puu-TyPenbkny, «Ilutiesbie nenm».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHasi pabora Ne 3. «Mopdosoruueckre oCOOEHHOCTH PACTCHUUN W3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHast pabora Ne 4. «BausiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB
KOJIEyCay.

[TpakTnueckast padota Ne 2. «[loacuéT miIOTHOCTH MOMYJSALUUN pa3HBIX BUAOB

pacTeHu».
Tema 4. CooO1iecTBa M IK0JIOIHYECKHE CUCTEMBbI.
Coo0miectBO opranu3smMoB — OuoneHo3. CTpykTypbl OHOIIEHO3a: BHJIOBas,

MPOCTPAHCTBEHHAsI, Tpodudeckas (mumieBas). Bunbl-gomuHantel. CBsi3M B
ouoneHose.

Okosornueckue cucrembl (dkocucteMmsbl). [lonsitTue 00 »3KocucreMe U
ouoreorieHoze. DYHKIIMOHAIbHBIE KOMIIOHEHTBHI  3KOCUCTEMBI:  MPOIYIICHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BEMIECTB M MOTOK HHEPTHH B HKOCHUCTEME.
Tpoduueckue (muieBbie) ypoBHU dKocucTeMbl. [lumiessie nenu u cetu. OCHOBHbBIC
MOKa3aTeJId JKOCHUCTEMBI: OuoMacca, NPOAYKIUSA. OKOJOTUYECKHE IMHUPAMU/IBI:
MPOAYKIIMU, YHUCIEHHOCTH, Ouomacchl. CBOHCTBA JKOCHUCTEM: YCTOWYMBOCTD,
camoperyJisanus, pazsutue. CyKueccus.

[TpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEeK. IKOCUCTEMA XBOMHOTO WUIU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTNIOTEHHBIE DKOCHUCTEMBI. ATpPOIKOCUCTEMBI. Yp603KOCUCTEMBI.
buonornyeckoe u X03s1ICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasnooOpazue kak dakrtop ycToumBOCcTH dKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocdepnl. Kupoe BemecTBO U ero ¢yHkuu. OcoOeHHOCTH Ouocdepsl Kak
rJ100abHOM SKOCUCTEMBI. [[nHaMHUueckoe paBHOBECUE U 00paTHas CBsI3b B Ouocdepe.

KpyroBopoThl BemiecTB U OMOT€OXMMHUYECKHE KBl 3JIEMEHTOB (YTiIiepoja,
a30Ta). 30HATBHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Omocdepe 3emiu. AHTPOIIOTCHHBIE M3MEHEHUsT B Omocdepe.
['oGasibHbIE HKOTOTHYECKUE TTPOOTEMBI.



CocyuiecTBoBaHH€e MPHUPOAbI U yenoBedecTBa. CoxpaHeHue OnopasHooOpazus
KaK OCHOBa YCTOMYMBOCTH Ouocdeprl. OcCHOBa palMOHATBHOTO YIPABICHUS
MPUPOIHBIMH pEeCcypcaMu U UX HCIOJIb30BaHHe. J[oCTkeHUs OMOJOTHH M OXpaHa
IPUPOABI.

JdeMoHcTpanuu:

[Toprpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnanckuii.

Tabmuupr u cxemsl: «llumeBble nenw», «bHOLEHO3: COCTaB W CTPYKTYpa»,
«IIpupoansie coobmectBa», «llenmn nuTaHus», «OKOJIOrMUEcKas MNUPaMUIAy,
«buocepa n uyenoBek», «IKOCHCTEMA MIMPOKOIUCTBEHHOIO Jiecay, «IKOCHUCTEMA
XBOMHOTIO Jiecay, «brnoreHos3 Bogoémay, «ArpoueHos», «IIpuMepHbie aHTPOIIOrE€HHbIE
BO3JCUCTBHSL Ha NPUPONY», «BakHeWlne HMCTOYHHMKM 3arpsA3HEHHs BO3ayXa H
IPYHTOBBIX BOJ», «llouBa — BakHelmas cocTaBistomas Oouocdeps», «DaKTOpsI
aerpagauMn  nouB», «llapHukoBbIl 3PPexT», «DakTOpbl PATUOAKTUBHOTO
3arpsizHeHus 6nocheps», «O61as cTpykTypa onocheps», «PacnpocTpanenue ;xu3Hu
B Onocdeper», «O30HOBBIN 3KpaH Ouocheps, «KpyroBopor yriepoaa B ouochepe»,
«KpyroBopot azora B mpupozae».

O6opynoBanue: Mopenb-ammukanus «Tunuunele OWONEHO3bD», TrepOapuid
«PacturenbHple coolmmecTBa», KoJUleKuu «buoreHosy, «Bpemurenn BakHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYpP», T€pOapuu U KOJUIEKIIMH PACTEHUI U KUBOTHBIX,
MIPUHAJIEKANIME K PA3HBIM JKOJIOTMYECKUM TPyIIaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @enepanuu, n300paKeHUsi OXPaHIEMbIX BUJIOB PACTCHUIN U )KUBOTHBIX.



IUNTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA  ITPOI'PAMMEBI 11O
BMOJIOI'NN HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

CornacHo ®I'OC COO, ycranapnuBaroTcs TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS
Oo0y4aromuMuUCsl T[pOrpaMM CpedHEero o0Imero o0pa3oBaHMA: JIMYHOCTHBIM,
METaIpeIMETHBIM U TIPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JNMYHOCTHBIX pE3yJbTATOB OCBOCHUS mpeaMera «buosiorus»
BBIJICJICHBI CJICIYIONIUE COCTABIISAIONIME: OCO3HAHWE OOYYArONIMMUCS POCCHUUCKON
IrPaXJaHCKOM MACHTUYHOCTU — FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U
CaMOOTIPEEIICHHIO, HATMYME MOTUBALIMU K 00YUYEHUIO0 OMOJIOTHH, LIeJIEHAIIPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKIECHUM JTUYHOCTHM HA OCHOBE KIIFOUEBBIX IIEHHOCTEU U
UCTOPUYECKUX TpaAuIuid pa3BUTUS OHOJIOTUYECKOrO0 3HAHUS, TOTOBHOCTh H
CIIOCOOHOCTH 00YYaIOUIUXCsl PYKOBOJICTBOBATHCS B CBOEH JIEATEILHOCTH 1IEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKaMU, MPUCYIIUMH CHCTEME OHOJIOTHYECKOTO OOpa3oBaHUs,
HaJIMYUe SKOJIOTUYECKOrO0 MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTH II€IU U CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JInuyHOCTHBIE peE3ynbTaThl OCBOCHUs NpeaMera «buonorus» AOCTUTAKOTCA B
€AMHCTBE Yy4YeOHOM U BOCIUTATEIBHOM JNESITEIHHOCTH B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMU COLMOKYJbTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, TMPUHATHIMH B OOILECTBE MNpaBUJIaMHM W HOPMaMH
MOBEJAEHUS U CHOCOOCTBYIOT MpOLECCaM CAMOIIO3HAHMS, CAMOBOCIHUTAHUS MU
CaMOpAa3BUTHS, PA3BUTHUSL BHYTPEHHEU MMO3ULIMHU JIMYHOCTH, TATPUOTU3MA, YBAKEHHUS K
3aKOHY M NPaBOIOPAJKY, YEJIOBEKY TpyJda M CTaplieMy MOKOJEHHUIO, B3aUMHOTO
YBOKCHUS, OCPE)KHOTO OTHOIICHUS K KyJIbTYPHOMY HACJICAUI0 U TPATULIUSIM
MHOTOHALIMOHAILHOTO Hapoaa Poccuiickon denepanuu, Npupoae U OKPYKAOILIEH
cpexe.

JImdHOCTHBIE pe3yabTaThl OCBOEHUS y4eOHOro mpeamera «buonorusy momKHBI
OTpaxxaThb TOTOBHOCTh W  CIOCOOHOCTh OOYYAlOIIUXCS  PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTpPEHHEH TMO3UIMENH JIMYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlM{,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXIEHHM,  COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUICKOTO 00IIECTBA, pACIIMPEHUE KU3ZHEHHOTO OITbITa
W OmbITa JEATEIBHOCTH B MPOLECCE pealu3alMd OCHOBHBIX HAaNpPaBICHUU
BOCHIUTATENIBLHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOr0 BOCIIMTAHHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMK 00YyYarolEerocs Kak aKTUBHOTO U

OTBETCTBEHHOTO YJICHA POCCUKCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEHN, YBaKEHUE 3aKOHA U
MPaBOMNOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOHN ACATEIHHOCTU MPHU CO3JAHUU YICOHBIX
NPOEKTOB, PpEIIEHUH Y4YeOHBIX M  TO3HABATENbHBIX  3aJa4, BBIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEAEHATh COOCTBEHHYIO MO3UIIUIO IO OTHOIIEHUIO K SIBIICHUSIM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHUE YYUTHIBATh B CBOUX JEHUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C pa3HBIMH YOEKIEHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMHU U
COLMAIIBHBIM ITOJI0KEHUEM;

TOTOBHOCTH K COTPYJHUUYECTBY B MIPOIIECCE COBMECTHOTO BBHIMIOJHEHUS YUCOHBIX,
MO3HABATEIbHBIX M UCCIIEIOBATENBCKUX 331a4, YBAXKUTEIBHOTO OTHOIICHUS K MHEHUIO
OIIMOHEHTOB MPHU OOCYKICHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COJIEPKAHUS;

FOTOBHOCTbh K TYMaHUTApHOW U BOJIOHTEPCKOU JIESATEIIBHOCTH;

2) IATPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTh POCCUNCKOM TPAKIAHCKONW HACHTUYHOCTH, MaTPUOTU3MA,
YBAXXEHHUS K CBOEMY HApPOJly, YyBCTBA OTBETCTBEHHOCTH nepe PoauHon, ropaocTu 3a
CBOM Kpa#, cBOW PoauHy, CBOM S3BIK M KyJIbTYPYy, IPOLIJIOE M HACTOSLIEE
MHOTOHAIMOHAIIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUI0 U MAMSITHUKAM TPUPOIbI,
OOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUUCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTHH, TOHUMAHUS 3HaYeHUs1 OMOJIOTHHU B TIO3HAHUU 3aKOHOB MPHUPOJIbI, B )KU3HU
YeJIOBEKa M COBPEMEHHOIO 00I1IeCTBa;

uaerHas yOeXIEHHOCTh, TOTOBHOCTh K CIYXKEHHMIO W 3ammuTte OreuyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHWBATh CUTYaAllMI0 M TPUHUMATh OCO3HAHHBIE pelIeHUs,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJMTENSM, CO3JAHUIO CEMBU Ha OCHOBE
OCO3HAHHOTO MPUHATHUSA HEHHOCTEN CEMENHOW KU3HU B COOTBETCTBUHU C TPALULIUAMU
HaponoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYas 3CTETHKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIECHU;

NOHUMAHHE SMOLIMOHAIIBHOTO BO3/IEUCTBHUS JKMUBOM IPUPObI U €€ [IEHHOCTH;



FOTOBHOCTb K CAaMOBBIPDQKEHUIO B PAa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE
IIPOSIBIIATH KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usuyeckoro BocnuTaHHMsA, (GOPMHUPOBAHHMSA KYJbTYPHI 310POBbS M
IMOLMOHAJIBLHOIO 0JIaronoJyYms:

NOHUMAaHUE U peanu3aius 3J0pOBOro U 0e30macHoro odpasa ®u3HU (310pOBOE
nuTaHue, COOMIOCHINEe TUTHEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATUA W  OTAbIXa, peryispHas (u3nUeckas aKTUBHOCTB), OEpEKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

NOHMMAaHUE LEHHOCTUM IPaBWJ HHJIMBHIYAJIbHOTO M  KOJUIEKTUBHOIO
0€301acHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIINUX 3JOPOBBIO U JKU3HU JIIO/ICH;

OCO3HaHWE MOCIEACTBUH M HENPUATHS BPEIHBIX MPUBBIYEK (YMOTpeOaeHus
aJIKOTO0JIs, HAPKOTHUKOB, KypEeHHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYI0II00HE;

FOTOBHOCTh K AaKTHUBHOW JESATEIIBHOCTA TEXHOJOTMYECKOM W COLMAJIbHOU
HaIpPaBJIEHHOCTH, CIOCOOHOCTh WHULMHUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTD;

MHTEpEC K pas3IuYHbIM cepam npodeccHOHaNbHON [eATENbHOCTH, YMEHHE
COBepIIIaTh OCO3HAHHBIN BBIOOp OyyIel mpodeccru u peain30BbIBaTh COOCTBEHHBIC
KU3HEHHBIE TUIaHbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHUIO U CaMOOOpa30BaHUIO Ha
MPOTSIKECHUN BCEU KU3HU;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

AKOJIOTMYECKHU LIENeCO00pa3HOe OTHOUIEHUE K MPUPOJIE KAK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIlIECTBOBAHUS;

MOBBILICHUE YPOBHS JKOJIOTMYECKOM KYJIbTYpBI: MPHOOPETEHUE OIbITa
IJIAHUPOBAHMS TIOCTYIIKOB U OLIEHKU UX BO3MOKHBIX ITOCIEACTBUN I OKPYKAIOIIEH
Cpensl;

OCO3HaHHWE TIJIO0ANIBHOTO XapaKTepa HSKOJIOTMYECKUX NpodsieM U MmyTed HX
peleHus;

CIIOCOOHOCTH MCTIONIB30BATh MIPUOOPETaEMBbIE MTPU U3YUCHUH OMOJIOTUH 3HAHUS U
YMEHHUsI IPU pelIeHUH MPoOJIeM, CBA3aHHBIX C palliOHATBHBIM MPUPOIOTIOIH30BAaHUEM
(cobmroneHue mpaBWil TOBEACHHS B MPHUPOJIE, HAMPABICHHBIX HAa COXpPAaHEHHUE
paBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHJIOB, YKOCUCTEM, Orocheps);

AKTMBHOE HENPUATHE NEUCTBHUM, NPUHOCALIMX BPEXI OKPYKAKOLIEH NPUPOIHON
cpene, yMEHHE MPOTHO3UPOBATH HEOJArOMPHUITHBIE SKOJOTUYECKHE TOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;



HaJU4He Pa3BUTOTO SKOJOTHUYECKOTO MBIIIUICHUS, YKOJIOTHUECKOU KYJIbTYpHI,
OTIBITA JICSITEIIBHOCTH 3KOJIOTHYECKOW HANPaBICHHOCTH, YMEHHUS PYKOBOIACTBOBATHCS
MMHU B TI0O3HABATEIbHON, KOMMYHUKATUBHON M COIMATIBLHOU MPAKTUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOM JESITEIIbHOCTH IKOJIOTMYECKOM HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKW W OOINECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM M YHUTATENbCKOM KYJIBTYpbl KaK CpeJCTBa
B3aUMOJICUCTBUS MEXTY JIIOAbMHU U TIO3HAHUS MUPA;

MOHMMAaHUE Creuu(puKu OHOJIOTMM KaK HayKH, OCO3HaHuA €€ pojau B
(GhOpMHUPOBAaHUM PAIMOHATIEHOTO HAYYHOTO MBINIJICHUS, CO3JaHUH IIEJIOCTHOTO
MIPE/ACTABICHUS] 00 OKPYXKaloIIeM MHpE KaK O €IUHCTBE IMPUPOJbI, YEIOBEKa U
oOlecTBa, B TMO3HAaHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodiieM
COXpaHEHUS IPUPOTHOTO PABHOBECHS,;

yOSXKIIEHHOCT, B 3HAYMMOCTH OWOJIOTHM JJII COBPEMCHHOW ITUBUJIN3AIINH:
oOecrieueHrss HOBOTO YPOBHS pa3BUTHS MEAWIMHBI, CO3/IaHUE TEPCIIEKTHBHBIX
OMOTEXHOJIOTHI, CTIOCOOHBIX PEIIaTh PECYpCHbIE TPOOIEMbI PA3BUTHUS YEIOBEUECTBA,
MOMCKa IMyTell BBIXOAA M3 TJIOOAIBHBIX JKOJIOTMUECKHX MpoOjeM u obecreueHus
nepexoja K YyCTOMYMBOMY Pa3BUTHIO, PAIlMOHAIIBHOMY HCIIOJIB30BAaHUIO MPUPOTHBIX
pecypcoB U (hOPMHUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYCHUU OMOJIOTHYECKUX 3HAHUM B IIEJISIX TOBBIIICHUS
o0Ime KyJIbTyphbl, €CTECTBCHHO-HAYYHOH TPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(GYyHKIMOHATBFHOM TPaMOTHOCTH oOOydJaromuxcs, (GopMUpyeMoOl TMpu H3yYEeHUU
OMoJ0orNy;

MMOHUMAaHUE CYITHOCTH METOJIOB ITO3HAHMS, HCIOJIB3YEeMBbIX B E€CTECTBEHHBIX
HayKax, CIIOCOOHOCTH UCIOJIb30BaTh MOTyYaeMble 3HAHUS JUTsl aHalTN3a U 00 bICHEHUS
SIBJICHHM OKPYKAIOIIEr0 MUpa W MPOUCXOMSIINUX B HEM M3MEHEHUN, yMEHUE JeNaTh
000CHOBaHHBIC 3aKJIFOYCHHUS Ha OCHOBE HAy4YHBIX ()aKTOB M MMCIOIIMXCS JAHHBIX C
IIEJIBIO TTOTYYCHUS JOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCITOJIb30BaTh OHMOJOTHYCSCKAE 3HAHMS IS
perIeHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HaHWE IICHHOCTH HAy4YHOU JEeSATEIHbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO NEATSIbHOCTh HHINBUIYATIBHO M B TPYIIIIC;

FOTOBHOCTh M CIIOCOOHOCTb K  HENPEPHIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWA 10 OWOJOTUU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3ylbTaThl OCBOCHUsI y4deOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble [UIsI  (OPMHUPOBAHHMS MHPOBO33PEHUS  OOYYArOIIMXCS
MEXAUCIUIUIMHAPHBIE (MEXIIpEAMETHbIE) OOILIEHAYYHbIE MOHATHS, OTpPa’KaroIIue
[EJOCTHOCTh HAay4YHOW KapTHUHBI MHUpa M CHeuuPuKy MeTOJO0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, DHEPIUs, SBJICHHE, IMPOIIECC,
CUCTEMa, HAy4YHBIM (DAKT, MPHUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIoBaHNe, HAOIOIEHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTUX), YHUBEpPCAIbHbIC
yueOHble AeicTBUsL  (IMO3HABAaTENbHbIE, KOMMYHUKATHBHBIC, PETYJSTUBHBIC),
obecrnieunBaronye GopMUpOBaHUE (PYHKIIMOHAIBHOW TPAMOTHOCTH W COIMATBHOU
KOMIIETEHIIMH 00YyYarouXcsi, ClIOCOOHOCTh O0YYArOIINXCsl UCTIOIb30BATh OCBOCHHBIE
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC YyUYEOHBIC
NEUCTBUS B IO3HABATEIIBHOW U COLIMAIIBHON MPAKTHUKE.

MeranpeaMeTHble pe3yibTaThl OCBOCHHS MPOrpaMMbl CPEAHEro OOIIero
00pa30BaHUsl TOJHKHBI OTPAXKATh:

OBJaieHne YHUBEPCATbHBIMHI Y4eOHBIMY MO3HABATEIbHBIMH IEHCTBUSIMU:

1) 6a30BbI€e JJOTHYECKHE TeHCTBHA:

CaMOCTOSTENIbHO  (OpMyJNIHMpOBaTH M aKTyallM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCTOJB30BaTh MPU OCBOCHUM 3HAHUW TPUEMBI JIOTMYECKOTO MBIIUICHUS
(ananuza, cuHTE3a, CpPaBHEHHUS, KiIacCHU(PUKALMK, 0000IIEHUs), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TOHATUM (BBIIENATh MX XapaKTepHbIE TMPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMH MOHSATUSIMH );

ONpeNeNiATh UEIu JEATEeIIbHOCTH, 3ajiaBasi IapaMeTpbl MU KPUTEPUU HX
JOCTH)KEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TMOHATUA i1 OObACHEHHS] (DAKTOB U SIBICHUUH
YKABOM IIPUPOBI;

CTPOUTH JIOTUYECKHE PpACCYXIEHUS (MHAYKTUBHbIC, JCAYKTUBHBIC, IO
aHAJIOTWH), BBISIBJISATH 3aKOHOMEPHOCTH U TIPOTHUBOPEUMS B pPacCMaTpUBAEMBIX
SIBJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSITh CXEMHO-MOJICJIbHBIC CPEACTBA ISl MPEICTABICHUS CYIIECTBEHHBIX
CBSI3€H U OTHONICHHH B M3y4aeMbIX OMOJIOTUYECKUX 00BEKTAX, a TAKIKE MPOTUBOPEUNI
PA3HOTO POJIa, BHISIBICHHBIX B PA3IUYHBIX MH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAaH peEUIeHUs NpoOieMbl ¢ Y4ETOM aHajdu3a HMMEHOUIUXCS
MaTepHUaIbHBIX U HEMAaTEepUATIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B JIESITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
L[EJISIM, OLIEHUBATh PUCKU MOCJEACTBUN JEATEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJHATH pa0OTy B YCIOBUSX PEATbHOTO, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;



pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.
2) 6a30BbIe HCCIIeI0BATEIbCKHE ICCTBHUS:

BJIQJIETh HABBIKAMHU YYEOHO-MCCIEAOBATENBbCKOM M MPOEKTHON NEATEIBbHOCTH,
HaBbIKAMM  pa3pelieHuss  npobsieM, CHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSTENIbHOMY TOMCKY METOJOB PEHICHUS MPAKTUYECKUX 3ajad, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

HCIIOJIb30BaTh PA3JIMYHBIE BUABI ACSITEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHMS,
€ro UHTEpIpETAINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B yU€OHBIX CUTYaIUAX, B TOM
YHCJIe PU CO3AaHUM YYEOHBIX U COLIUATBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIA THUM MBIIUICHHS, BIAJETh HAyYHONH TEPMUHOJOTHUEH,
KJTFOUEBBIMH TTOHATHSIMHA U METOAAMHU;

CTaBUTh H (OPMYIUpOBaTh COOCTBEHHBIE 337aud B 00pa30BaTEIbHOU
JESTENBbHOCTU U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh  MIPUYUHHO-CIICJICTBEHHBIE CBS3M U aKTyaJlU3UpOBaTh 3ajady,
BBIJIBUTaTh TMIIOTE3Y €€ pelIeHUs, HAXOAUTh apryMEHTHI JJIsl JOKa3aTeIbCTBAa CBOUX
YTBEPXKACHUM, 3a]JaBaTh MapaMeTPhl U KPUTEPHUH PEIICHNUS;

aHAJIM3UPOBATh MOJYYEHHBIE B X0JI€ PELIECHUS 3a7a4l Pe3yJIbTaThl, KpUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISATh LEJEHANPAaBICHHBIA IMOUCK NEPEHOCa CPEACTB U CIOCOOOB
nercTBUs B MPO(ECCUOHAIBHYIO CPEIY;

yMETh TEPEHOCUTh 3HAaHWS B IIO3HABATEIbHYIO M IPAKTUYECKYIO 00JacTu
KU3HENIEATEIIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC HJEU, MpEAJaratb OpPUTHHAIBHBIC TMOAXOAbI W pEIICHHS,
CTaBUTb MPOOJIEMBI U 3a/1a4UH, JOMYCKAIOIINE albTEPHATUBHBIE PELICHUSI.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUMKAX MH(pOpMaLUU (TEKCTE yueOHOTro
nocoOus, HAyYHO-TIONMYJISIPHOW  JUTEepaType, OHOJOTMYECKUX  CIIOBapsAX U
CIIPaBOYHMKAaX, KOMIBIOTEPHBIX Oa3zax JaHHbIX, B MHTepHeTe), aHaIW3UpPOBATH
MH(}OpMAIUIO pa3IMYHBIX BUAOB U (HOPM IPE/ICTABIICHUS, KPUTHUECKH OIICHUBATH €€
JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

dbopMyIHpOBaTh 3aMpOChl W MPUMEHSATH PA3JIMYHBIE METOJbI TP TIOUCKE U
oTbope Ouosornueckor uHMOpMaLUKM, HEOOXOAUMOW [l BBHIMOJHEHUS Y4eOHBIX
3azay;

npuoOpeTaTh OMBIT HCMONb30BaHUS UHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEpIIEHCTBOBATh KYJIbTYPY AKTUBHOTO HCIIOJIB30BAaHUS Pa3TUYHBIX
ITOMCKOBBIX CUCTEM;



CaMOCTOSITENIFHO ~ BBIOMpaTh  ONTHMAJbHYI0  (opMy  mpeacTaBieHUs
ounonorunueckoi nHpopManuu (CXeMmbl, rpapuKy, AUArpaMMbl, TaOIUIIBI, PUCYHKU U
Apyroe);

UCII0JIb30BaTh HAYYHBIN SI3bIK B KAUE€CTBE CPEJICTBA MPU pabOTE C OMOJIOTMUECKON
uH(popMaIel: TPUMEHATh XUMUYECKUE, (PU3NYecKrue U MaTeMaTUYeCKUue 3HaKU U
CUMBOJIBI,  (QopMmyJbl, abOpeBUaTypy, HOMEHKJIATypy,  HCIOJb30BaTh U
peoOpa30BbIBATh 3HAKOBO-CUMBOJIIMYECKHE CPEJCTBA HATJIAITHOCTH;

BJIa/ICTh HABbIKAMU PACIIO3HABAHUS U 3aIUTHI HH(MOPMAIU, THHOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJiageHne YHUBEPCAJIbLHBIMUA KOMMYHHKATHBHBIMHY IeCTBUSIMU:

1) ob1enne:

OCYUIECTBJISATh KOMMYHHKAIIMU BO BceX c(epax KU3HU, AKTUBHO Y4aCTBOBATh B
JUaJlore WM JUCKYCCUM IO CYHIECTBY 0OCYyXIaeMoil Tembl (YMEHHE 3a/laBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXIEHUS OTHOCUTEIBHO BBINOJHEHHS MpeaIaracMoil
3a/layd, YYUTHIBATb MHTEPECHl U COIVIACOBAHHOCTH IMO3MIMI APYrHMX YYaCTHUKOB
JMaJora Wik JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpeACcTBa OOILIEHUS, T[OHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEIMOCHUIOK BOSHUKHOBEHUSI KOH(MIUKTHBIX CUTYallUi, YMETh
CMSATYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJQJCTh PA3JIMYHBIMU CIIOCOOAMU OOIIEHHS W B3aUMOJEUCTBUS, MOHUMATh
HaMepeHUs APYTUX JIOACH, MPOSIBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B
KOPPEKTHOU GopMe HopMyTupoBaTh CBOM BO3PAKEHHUS,;

Pa3BEPHYTO M JIOTMYHO H3J1aratb CBOKO TOYKY 3PEHHMS C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAs eSITeJbHOCTh:

MMOHUMAaTh M HCIMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIWBHUIYaJIbHOU
paboTHI TP pelIeHUU OMOJOTUYECKON MPOOJIeMbl, 000CHOBHIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYITOBBIX (POPM B3aMMOJICHCTBHSI PU PEIICHUH YIeOHOMN 3a/1a4H;

BbIOMpATh TEMATUKy M METOAbl COBMECTHBIX JAEUCTBUH € Y4€TOM OOMIMX
MHTEPECOB M BO3MOXKHOCTEN KAXKJIOTO WJIeHA KOJUIEKTUBA;

OpUHUMATh  I€IM  COBMECTHOM  JESTENbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHHUPOBATH JCUCTBUA MO €€ JOCTUKEHHUIO: COCTaBJATH IUIAH JEUCTBUH,
pacmpenensiaTb poyid ¢ YYETOM MHEHUH YYaCTHHKOB, OOCYXIAaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAY€CTBO CBOETO BKJIAJla U KAXKJIOr0 YYaCTHHUKA KOMaH/bl B OOIIMIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

IpejjlaraTh HOBBIE MPOEKTHI, OLICHMBaTh MAEU C MO3ULHWHA HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;



OCYILIECTBJISITh MO3UTHUBHOE CTPATErMUYECKOE TIOBEJECHHUE B  Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPaKEHNE, OBITh MHUIIUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbLHBIMY PEryJISiTUBHBIMU AeCTBUAMM:

1) caMmoopraHu3anus:

UCI0JIb30BaTh OMOJIOTMYECKUE 3HAHUS 1JIs BBISIBIICHUS IIPOOJIEM U UX PEILICHUS B
KU3HCHHBIX M YICOHBIX CUTYaIUAX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUH 11€JIEBbIE U CMBICIIOBBIC YCTAHOBKH
B CBOMX JECHCTBHSX U MOCTYIKaX MO OTHOLIEHHIO K )KUBOU IPUPOJIE, CBOEMY 3/I0POBBIO
U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYUIECTBIIATh I1O3HABATEIIBHYIO [IE€ATEIbHOCTh, BBISABIATH
npo0JieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3a7aul B 00pa3oBaTEIbHOM
NEATEIbHOCTU U )KU3HCHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH PEHICHHS MPOOJIEMBbI ¢ YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsATh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOUTCHUH;

JieaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHME;

OIICHUBATH IPUOOPETEHHBIN OIIBIT;

croco0CTBOBATh ((OPMUPOBAHUIO U MPOSBICHUIO MUPOKOU PYIUIIUUA B PA3HBIX
00JacTAX 3HAHUW, MOCTOSIHHO MOBBINIATH CBOM OOpa30BATENbHBIA M KYJbTYPHBIH
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTYyalldsiM, BHOCUTb KOPPEKTHBBI B JESTEIbHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIaJIETh HaBbIKAMU MO3HABATEIbHON pedeKcHH KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUI U MBICIIUTEIIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, UCIIOIb30BaTh
puEMBI pedIeKCUH JIJIsl OLIEHKU CUTYaIluH, BHIOOpA BEPHOTO PEIICHUS;

yMETh OIIEHUBaTh PHUCKHM U CBOCBPEMEHHO MPUHUMATh PEIICHHS IO HX
CHIDKEHHUIO;

NpUHUMATh MOTHUBBI W apTyMEHTHl JPYIHMX TIpU aHAIW3€ Pe3yJbTaTOB
NEATEIIbHOCTH;

3) npuHsATHE ceOsl U APYTHUX:

MPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

OPUHUMATh MOTHUBBI M AapryMEHTHl JPYTHMX IIPpU AHAJIW3€ PE3YJIbTaTOB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MIPABO IPYTUX HA ONINOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIMH JPYTOro YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI



[IpenmetHbie pe3yabTaThl ocBoeHUs nporpammbl COO no Ouonoruu Ha 6a30BOM
YpOBHE BKJIIOUAIOT crierupuyeckue i ydyeoHoro npenmera «buonorus» HaydHbIe
3HaHWS, YMEHHUSI M CIOCOObI JEHCTBUH 1O OCBOEHUIO, WHTEPHpPETALUH U
npeoOpa3oBaHUI0 3HAHWUN, BUJABI JIEATEIBHOCTH IO TMOJIYYCHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWA B PA3JMYHBIX yYEeOHBIX CHUTYyalMsIX, a TakKKe B pPeabHBIX
KU3HCHHBIX CHUTYallMsX, CBA3aHHBIX C Owojorued. B mporpamme mnpeameTHBIC
pE3yNbTaThl MPEACTABICHBI IO T01aM 00yUYEHUS.

[IpeameTHbie pe3ynbTaThl OCBOEHUs ydeOHOoro mnpenmera «buonorus» 6 10
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE W POJIM OUOJOTUM B CHUCTEME HAy4YHOTO
3HAHMS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa M HAYYHOT'O MHUPOBO33PEHUS, O BKJIAJEC POCCUUCKUX U 3apyOEKHBIX
y4€HBIX-OUOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIITMOHAIILHON TPaMOTHOCTH 4Ye€JIOBEKa
TUTSI peIIeHUs KU3HCHHBIX 3a/1a4;

YMEHHUE PACKPHIBATH COICPIKAHNE OMOJOTHICCKUX TEPMUHOB U TIOHSTHIA: KU3Hb,
KJIETKa, OpTraHu3M, MeTa0oju3M (OOMEH BEIIECTB U MpeBpallleHUE IHEPTUu),
romMeocras  (camoperymisiiids), ypOBHEBas  OpraHW3alvds  JKUBBIX  CHCTEM,
caMOBOCITpOU3BeieHNE (PETPOIYKIHNs), HACIEACTBEHHOCTh, H3MEHYUBOCTh, POCT U
pa3BUTHE;

YyMEHHE U3JaraTh OHOJOTHYECKHEe TeopuH (KJIETOYHAas, XpOMOCOMHas,
MyTaIlMOHHAsI, [IEHTpaJbHasl TOTMa MOJIEKYJISIpHOM Ouosorun), 3akonsl (I'. Menpaens,
T. Moprana, H. 1. BaBusnoBa) u ydeHus (0 eHTpax MHOTOOOpa3Hsl U POUCXOKICHUS
KyJabTypHBIX pacTeHui H. U. BaBuiosa), onpeaensaTh rpaHullbl ©X TPUMEHUMOCTH K
KUBBIM CUCTEMaM;

yMEHHUE BJIQJIETh METOJaMU HAyYHOTO MO3HAHWSA B OWMOJIOTHH: HAOJIOJACHHUE U
OMHCAHUE >KUBBIX CHUCTEM, IPOIECCOB W SBJICHUM, OpPraHu3alus W TMPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABUKCHUE TUIIOTE3bI, BBISIBJICHUE 3aBUCHUMOCTHU
MEXIy MCCICIyeMbIMH BEIMYMHAMH, OOBSICHEHHE TOJNyUYeHHBIX pPE3yJIbTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX TIOHSTHH, TCOPUH M 3aKOHOB, YMCHHE JICIaTh BEIBOABI HA
OCHOBAHHH MOJYYEHHBIX PE3yJIhTATOB;

YMEHUE BBIACIATH CYIICCTBEHHBIC MPU3HAKA BHPYCOB, KJIETOK MPOKAPUOT H
DYKapuOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, OCOOCHHOCTH
mporeccoB: oOMeHa BEIIeCTB M TPEBpAIICHHUS JHEPTHMH B KIETKe, (OTOCHHTE3a,
IUIACTUYECKOTO UM HHEPreTUYECKOro oOMEeHa, XEMOCHHTe3a, MHUTO03a, Meno03a,
OIUIOZOTBOPEHUS,  PAa3MHOXXCHHS, HWHANBUAYATLHOTO  PAa3BUTHS  OpPraHW3Ma
(oHTOTEHER);

yMEHUE MPUMEHATh MOJIYYEHHBbIE 3HAHUA [JIs1 OOBSICHEHUS OMOJOTHYECKHX
NPOLIECCOB U SIBICHUM, NIJsi MPUHATUA MPAKTUUYECKUX PELICHUN B TMOBCEIHEBHOU
KU3HU C LEeJbl0 obOecreyeHus Oe30MacHOCTH CBOETO 370POBbSI U 3/10POBbS



OKPY>KaIOIIUX JIIOJIeH, COOJIIO/IEHNsI HOPM TPaMOTHOTO MOBEJACHHUS B OKpY’KaroIlen
NPUPOIHON cpele, MOHMMaHHE HEOOXOJUMOCTH HCIOJIB30BAHUS JOCTHUKCHHUN
COBpEMEHHOMU ouonoruu u OMOTEXHOJIOTUI s paIroHaIbHOTO
IPUPOAOIIOIH30BAHUS;

yYMEHHE pelllaTh dJIeMEHTapHbIe FTEHETUYECKUE 3a/1a4i HA MOHO- U TUTHOPUTHOE
CKpEILMBAaHUE, CIEIUICHHOE HACleOBAaHUE, COCTABISATH CXEMbl MOHOTHOPUIHOTO
CKpEIMBAHUSA I MTpeIcKa3aHusl HaCIeA0BaHUs IPU3HAKOB y OPTraHNU3MOB;

YMEHHUE BBINONHATh JaOOpaTOpHbIE W MPaKTHUYEeCKUEe paboThl, COOJ0IATh
mpaBujia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BaHUEM;

yMEHUE KPUTHYECKH OILIEHUBaTh M  HWHTEPIPETHPOBATH  UHOOPMAIUIO
OHMOJIOTHYECKOT0 COJepKaHus, BKIIOYAIOIIYIO TICEBAOHAYYHBIE 3HAHUS U3 Pa3IMIHbIX
MCTOYHHUKOB (CpEACTBAa MAacCOBOW HMH(OpMaLMU, HAYYHO-TIOMYJISIPHbIE MaTepHualbl),
ATUYECKUE AaCTEeKThl COBPEMEHHBIX UCCJICIOBAaHUM B OHOJIOTMH, MEIUIINHE,
OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIIEHU, 00001as
Ononornueckyo nHHOPMAIIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCITOJIb30BATh
MOHSATUMHBIN anmapat OMOJOTHUH.

[IpeameTHbIe pe3ynbTaThl OCBOEHHUS ydeOHOro mpenmera «buonorus» 6 11
Kjlacce OJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHWN O MECTE W POJIM OUOJOTUM B CHUCTEME HAy4YHOTO
3HAHUS €CTECTBEHHBIX HAYK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUHOM
KapTUHBI MUpPa ¥ HAy4YHOTO MHUPOBO33PEHUS, O BKIIAJE POCCHUICKUX U 3apyOe’KHBIX
Y4E€HBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHAIHHOW TPAMOTHOCTH YeJIOBEKa
JUTS peIIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBhIBATh COJEp)KaHWe OMOJIOTMYECKUX TEPMHUHOB U TOHSATHUM: BHII,
MONYJISIUsA, TEHO(OH, DBOJIOIMUSA, JABUXKYIIHE CUIbl ((aKTOpbI) HBOJIOLNH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, IKOJOTHYECKHE (DAKTOPHI,
HKOCUCTEMA, MPOAYIEHThI, KOHCYMEHTBI, PEAYILICHTHI, 1IeN MUTAHUS, YKOJIOTHIECKas
nupamuia, OuoreoreHos, ouocdepa;

yYMEHHE U3JaraTh Ouojorndeckue Teopuu (dBomonnoHHas teopust Y. JlapBuHa,
CUHTETUYECKAash TEOPHUS DBOJIOIUH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxoncta K. M. bapa, uepeioBaHus TJIaBHBIX HaNpaBieHUM U myTei sBoonuu A. H.
CesepiioBa, yuenuss o o6uochepe B. WM. Bepnaackoro), onpenenstb TrpaHUIBI HX
MIPUMEHUMOCTH K YKHUBBIM CUCTEMaM;

yMEHHUE BJIaJIeTh METOJAaMU HAyYHOI'O MO3HAHWSA B OMOJIOTMH: HaAOJIOJIEHUE U
OMHCaHWE >KUBBIX CHCTEM, MPOLECCOB M SIBICHUW, OpPraHMU3alMs U TMPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJBMKEHUE THIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIy WCCICIyeMbIMH BEIMYMHAMH, OOBSCHEHHWE TMOTYYEHHBIX pPEe3yIbTaTOB,



MCITOJIh30BAaHHBIX HAYYHBIX TIOHSTHI, TECOPUN M 3aKOHOB, YMEHHE JICJIaTh BHIBOJIBI HA
OCHOBaHUU MOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBIJCIATh CYIIECTBEHHBIE TMPU3HAKA CTPOCHUS OHOJOTHYECKHX
OOBEKTOB: BHWJOB, TMOMYJSUUNA, TNPOJYIEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B M DKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB:  HACJEICTBEHHOU
W3MEHYMBOCTH, E€CTECTBEHHOTO OTOOpa, BHUA000pa30BaHUS, MPHUCIOCOOICHHOCTH
OpPTraHMU3MOB, JICHCTBUS HKOJIOTMUECKUX (PaKTOPOB Ha OPraHU3MBI, IIEPEHOCA BEIIECTB
U TIOTOKA SHEPI'HH B DKOCUCTEMAaX, aHTPOIIOT€HHBIX U3MEHEHHUI B DKOCUCTEMAaX CBOEH
MECTHOCTH, KPYyTOBOPOTA BEIIECTB U OMOT€OXMMHUYECKUX IIUKIIOB B Orochepe;

yMEHUE TPUMEHSATh IOJIYYEHHBbIE 3HAHUA JJIi OOBSICHEHUS OMOJOTUYECKHX
IIPOLIECCOB W SIBJICHWM, I NPUHATHA NPAKTHYECKUX PEIIEHUHM B IMOBCEIHEBHOMU
KU3HU C 1eJbl0 obOecreyeHus OE30MacHOCTH CBOETO 370POBbS W 3/I0POBbS
OKpY>KaIOIIUX JIIOJIeH, COOJIIO/IEHNsT HOPM TPaMOTHOTO MOBEJCHHUS B OKpY’Karollen
OPUPOIHON cpeAe, NOHMMAaHME HEOOXOJUMOCTH HCIHOJB30BaHUS JOCTHKEHUIM
COBPEMEHHOU OMOJIOTHH JIJISl PallMOHATEHOTO MPUPOAOIOIB30BAHNUS;

YMEHHE peIaTh AJIEMEHTapHbIe OMOJOTHYECKHE 3aJadd, COCTABIATH CXEMBI
MepeHoca BEIIECTB U IHEPTUM B HKOCHUCTEMAaX (1IN MUTaHUs);

YMEHHUE BBINONHATh JaO0OpaTOpHbIE W TMPaKTHUYECKHUE paboThl, COOIOIATh
npaBuia npu pabore ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAOBAHUEM;

YyMEHHUE KPUTHUYCCKH OIICHWBaTh ¥  HHTEPIPETHPOBATH  WHOOPMAITHIO
OMOJIOTHYECKOT0 COJEpKaHusl, BKIFOYAIONIYIO TICEBAOHAYYHbIE 3HAHUS U3 Pa3IMUHbIX
HMCTOYHHUKOB (CpEACTBAa MAcCOBOW HMH(OpMAIUU, HAYUYHO-TIOMYJISIPHBIE MaTepUaIbl),
paccmarpuBaTh  IJI0OajbHBIE  DKOJIOTMYECKHE  MPOOJIEMbl  COBPEMEHHOCTH,
(GbopMHUpPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE MHUCbMEHHBIE U YCTHBIE COOOIIEHUs, 000011as
Ononornueckyo HHHOPMaIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO UCTIOIB30BATh
MOHSTUWHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
No 11/ Haumenoanue pasgesnos| Kosmiectso yacos DJIeKTpOoHHbIe (LM (ppoBbIE)
B H TEM IPOrpaMmal Bcero HpaKaneCKne paﬁOTb] 06pa30BaTeJ’IbHBIe pecypcehl
1 buonorus kak Hayka 2 0.5 bubnmuoteka [{OK https://m.edsoo.ru/7f41¢c292
Kussie
2 MIBBIC CHETEMBL I HX 1 0 bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
OpraHu3aIus
X -
3 VIMITHACCIHI COCTaB 1 8 1 bubmuoreka I{OK https://m.edsoo.ru/7f41¢c292
CTPOEHHE KJIETKH
XK
4 VISHEACHTEIRHOCTD 6 0 bubmuoreka I{OK https://m.edsoo.ru/7f41¢c292
KJIETKH
PazmHoxenue u
) WHIUBUIyaJIbHOE Pa3BUTHE 5 1 bubnuoteka LJOK https://m.edsoo.ru/7f41c292
OpraHU3MOB
HacnencrBeHHOCTH 1
6 U3MEHYHBOCTh 8 15 bubnuoteka [{OK https://m.edsoo.ru/7f41c292
OpraHU3MOB
C .
7 CHICKIN OPrari3Mon 3 0 bubmuoteka I{OK https://m.edsoo.ru/7f41¢c292
OcHOBBI OMOTEXHOJIOTUH
8 Pe3epBHOE Bpems 1 0 bubnuoreka [{OK https://m.edsoo.ru/7f41c292
OBUIIEE KOJIMYECTBO YACOB 34 4
1O ITPOI'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

HaumenoBanue KouunyecTBO 4acoB
JaexkTpoHHbIe (HU(poBbHIE) 00pa3oBaTeIbHbIE
Ne i/m | pasnesioB u Tem
Bcero IIpakTnuyeckune padoTsl pecypchbl

NMPorpamMmbl
2

1 BOHOUHONHAA 9 1 bubnmoreka [{OK https://m.edsoo.ru/7f41cc74
Oouomnorus
Bo3nukHOBeHME U

2 pa3BUTHE KU3HU Ha 9 0.5 bubnuoreka [{OK https://m.edsoo.ru/7f41cc74
3emuie
0]

3 PrafHsMel # 5 1 bu6mmorexa LIOK https://m.edsoo.ru/7f41cc74
OKpY>Karolasl cpesa
CooOmiecTBa 1

4 9KOJIOTHYECKHUE 9 0 bubmuoreka [{OK https://m.edsoo.ru/7f41cc74
CUCTEMBI

5 Pe3epBHOE Bpems 2 0 bubnuoreka LIOK https://m.edsoo.ru/7f41cc74

BIIEE KOJIMYECTB
OBl O CTBO 34 2.5

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

Bcero

IpakTnyeckune padoThl

DJIeKTpoHHbIe HU(pOBbIE
o0pa3oBaTe/bHbIE PeCypChl

bu6mmoreka [JOK
1 buonorus B cucreme Hayk 1 0 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeToapl TO3HAHMS KHBOM
npupoabl. [IpakTryeckas
pabora Ne 1
2 «Mcnoap3oBanue 1 0.5 bubmorexa HOK
' https://m.eds00.ru/863e6122
Pa3IMYHBIX METOJIOB TIPU
M3y4YEHUU OMOJIOTHYECKUX
00BEKTOBY
3 Bbuonornueckre CUCTEMEI, 1 0 bu6mmoreka [JOK
IIPOLIECCHI U UX U3YYEHHE https://m.eds00.ru/863e6564
XUMHYECKUN COCTaB
4 KJIeTKH. Boma u 1 0 bubmorexa HOK
- PO https://m.edsoo.ru/863e674e
MUHEPAITBHBIC COJIN
5 benku. CocTaB u cTpoeHue 1 0 bubnunoreka [JOK
OeNKoB https://m.eds00.ru/863e6b72
DepMeHTBI —
OMOJIOTHYECKHUE
aTaJM3aToOPBHI.
5 KaTaJn3aTopsl 1 05 bubmuorexa [IOK

JlabopaTtopHas padota Ne 1
«3yuenue
KaTaJIuTUYECKOMN

https://m.edso0.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe amMuIIa3bl WK
KaTaJsia3bl)»

bu6mmoreka [JOK
! yraesonet. Jiunnzet 0 https://m.eds00.ru/863e6870
8 HyxkienHnoBbie KHUCIOTHI. 0 bubnnoreka [JOK
ATD https://m.edso00.ru/863e6d5c
Hcropus u meTo b1
9 M3Yy4YEHUs KICTKH 0 bubmorexa HOK
i ' https://m.eds00.ru/863e6e88
Kinerounas Teopus
10 Kietka xak memnoctHas 0
JKUBas CHCTEMa
Crtpoenue
SYKapUOTHYECKON KIETKH.
JlabopartopHas padota Ne 2
«3yueHune cTpoeHus
KJIETOK PacTeHUU bubmorexa [TOK
11 P . 0.5 https://m.eds00.ru/863e6ff0
)KHBOTHI’UIX’ R https://m.edso0.ru/863e716¢c
OakTepuit o
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIperapaTax u ux
OITMCAHUE
12 OOMeH BeIIeCTB WIIH 0 bubmuorexa [JOK
MeTaboJIu3M https://m.eds00.ru/863e766¢
but6mmorexa [JOK
13 O} . X 0
OTOCHHTES. ACMOCHITES https://m.eds00.ru/863e7c98
14 DOHepreTudyeckuii 0OMeH 0 Bubnmorexa LIOK

https://m.edsoo.ru/863e7aae



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

JKU3HEHHBIN IUKIT KJIETKH.
Henenune kaetku. MuTos.
JlabGopaTtopHas padora Ne 3

bu6mmoreka [JOK

15 «Habmozenne uuTosa B 05 https://m.edso0.ru/863e7dc4
KJIETKaX KOHYMKA KOPEeIIKa
JyKa Ha TOTOBBIX
MUKpOTIperaparax
buocunres Oenka. Peakiusy bubmuorexa [JOK
16 0
MaTpUYHOTO CUHTE3a https://m.edso00.ru/863e796e
17 Tpancnsanus — OMOCHHTE3 0 bubnnoreka [JOK
Oenka https://m.edso00.ru/863e796e
18 Hexknetounsie hopmbl 0 bubnuorexa [JOK
KU3HU — BUPYCHI https://m.eds00.ru/863e7540
DopMBbl pa3MHOKEHUS bubmmorexa [TOK
19 PMELD 0 https://m.edso00.ru/863e81b6
OPTaHH3MOoB https://m.edsoo.ru/863e831e
bu6mmoreka [IOK
20 Meii 0
eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE
TMIOJIOBBIX KJIETOK.
OntogoTBOpEHHE.
JlabopaTtopHas pabota Ne 4 bubnunoreka [JOK
21 0.5
«M3ydeHnne cTpoeHus https://m.eds00.ru/863e81b6
TTOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOTIpernaparax»»
29 NunuBuayansHOE 0 bu6mmoreka [JOK

Pa3BUTHUEC OPraHU3MOB

https://m.edso00.ru/863e8436



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

I'enetnka — HayKa O

23 HAaCJIEICTBEHHOCTH U 0 bubnnorexa [IOK
a https://m.edsoo.ru/863e86f2
U3MEHYUBOCTH
3aKOHOMEPHOCTH
24 HACJICIOBAHUS MTPU3HAKOB. 0 bubmuoreka [JOK
MonorubpumaHoe https://m.edsoo.ru/863e8878
CKpeIIUBaHHE
Jlurubpuanoe
o5 CKpeIlIMBaHUE. 3aKOH 0 bu6mmoreka [IOK
HE3aBUCUMOTI'O https://m.edsoo.ru/863e89a4
HacJIeI0BaHMS IPU3HAKOB
CueruieHHOe
HacJIe0BaHUE MPU3HAKOB.
JIaboparopHas pabota Ne 5
«W3yueHue pe3yiIbTaToOB
26 MOH§I/I6 I/IpHOZO 51 0.5 bubmorexa [IOK
P ' https://m.eds00.ru/863e8c60
TUTHOPUTHOTO
CKpEIIUBAHUS Y
JPO30(HITBI HA TOTOBBIX
MHUKpOTpernaparax»»
T'eneruxka noima. BuG 10K
HOIMoTeEKa
27 Hacnenosanue 3HAKOB, 0
JICIOBATHC PU3HAKOB https://m.edso0.ru/863e8c60
CILIEILUIEHHBIX C [IOJIOM
M3MeHuYnBOCTE.
Henacnencrsennas
but6mmorexa [JOK
28 W3MEHYUBOCTb. 0.5
https://m.edsoo.ru/863e8efe
JIaGoparopHas paboTa Ne

6. U3yuenue



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

MOJIU(PUKATIOHHON
U3MEHUYUBOCTH,
IIOCTPOCHHE
BapHUALIMOHHOTO pAJa U
BAPUALIMOHHON KPUBON»

Hacnencrsennas
M3MEHYUBOCTbD.
JlaboparopHas pabota Ne bubnuoreka [JOK
29 . 1 0.5
7. «AHanu3 MyTaluun y https://m.edso0.ru/863e8efe
O30 HIIBI HA TOTOBBIX
MUKpOTIperiapaTax
bu6mmoreka [IOK
30 r 1
cHeTiia qeroBera 0 https://m.eds00.ru/863e8d78
PesepBHBIii ypOK.
O6001enue Mo Teme
31 «HacnencTBeHHOCTE U 1 0
M3MEHYMBOCTh
OpPTraHU3MOB»
32 Cenekuus Kak HayKa U 1 0 bubnuotexa [JOK
rpouece https://m.eds00.ru/863e9214
MeToabl 1 JOCTHKEHUS
33 CEJICKIINH PAaCTCHUN U 1 0 bubmorexa [JOK
P https://m.eds00.ru/863e9214
YKUBOTHBIX
buorexnonorus kak but6mmorekxa [JOK
34 1 0
OTpaciib MPOU3BOJICTBA https://m.eds00.ru/863e9336
OBHIEE KOJIMYECTBO YACOB 34 4

I10 ITPOI'PAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

IIpakTyeckune padoTnl

DJIeKTpOoHHbIe HU(pOBbIE
o0pa3oBaTe/bHbIE PeCypChl

1 OBOJIOLUSI U METOIBI €€ 1 0 bubmuoreka [JOK
W3y4YEHUs https://m.edsoo.ru/863ea20e
Hcrtopus pazButus
2 MIpeACTaBIEHNI 00 1 0 bubmorexa HOK
ped https://m.edso0.ru/863e9570
DBOJIOLUU
bubmuoreka [JOK
3 MukpooBostrows 1 0 https://m.edsoo.ru/863e9cle
[Honmynsauus kak
JJIEMEHTapHAas CIMHUIIA
BHIA U DBOIIOLUH. Eub 1OK
noOInoTeKa
4 JlaGoparopuas pabora Ne 1 1 05 https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(OJIOTHIECKOMY
KPUTEPUIO»
BIDKVIIIAE CHIIBI
) gneMZIIia HbIE (DaKTOPHI) 1 0 bubmmorexa [OK
P P https://m.edso0.ru/863e9da4
SBOJIIOLIHN
6 EcrecTBennslit 0TOOp 1 1 0 bubnunoreka [JOK
ero Gopmsl https://m.edso00.ru/863e9ed0
Pe3ynbTath! 3BOIONNN:
MIPUCTIOCOOIEHHOCTh Eub OK
7 OpPTaHU3MOB U 1 0.5 mommorexa L

BH1000pa3oBaHUE.
JlabopaTtopHas padota Ne 2

https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

«Omnucanue
MPUCTIOCOOJIEHHOCTH
opraHusma u €€
OTHOCHUTEJIBHOT'O
XapakTepa»

Hanpasnenus u mytu

bu6mmoreka [JOK

8 0
MAaKpO3BOJIFOLIMHI https://m.edsoo.ru/863e9cle
9 HeobOpartumocts 0
ABOJTIOLIUN
10 Wctopus xu3Hu Ha 3emiie 0
U METOJIbI €€ U3yueHus
I'unoressl
11 MPOUCXOXKIECHUS KU3HN Ha 0 bubnmorexa LOK
p https://m.edsoo.ru/863ea5a6
3emiie
12 PazuTne xu3uu Ha 3emiie 0 bubmuoreka [JOK
I10 3paM U MEepUoIaM https://m.edso0.ru/863eat6be
OCHOBHBIE 3TaIbI
SBOJTIOLIUU PACTUTEIHHOTO
Y )KUBOTHOTO MUDA. Eub 10K
noIroTeKa
13 [IpakTrueckas padbora Ne 1 0.5
p p https://m.edsoo.ru/863ea8bc
«M3yueHne uCKomaemMbIx
OCTaTKOB PacTeHUH U
YKUBOTHBIX B KOJIJIEKITHSIX)
14 CoBpemeHHas cucrema 0 bubmuorexa [JOK
OpraHUYeCKOro Mupa https://m.edso00.ru/863ea48e
15 DBOJTIOLIHS YeJIOBEKa 0 bubmuorexa [JOK

(aaTpOTIOTEHE3)

https://m.edsoo.ru/863eac2c



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c

16

JIBIOKyIIIME CHUITBI
(dakTOpBI) aHTpOIIOTEHE3A

bubmuorexa [JOK
https://m.edsoo.ru/863ead44

17

OCHOBHBIE CTaUH
JBOJIOLIUY YEIOBEKA

18

YenoBeueckue pacel U
IIPUPO/IHBIE aJanTaluH
4eJI0BEKa

bubmuoreka [JOK
https://m.edsoo0.ru/863eaea?

19

Pe3epBHbIit ypok.
O6001menue Mo TeMe
«Bo3HuKHOBEHHNE U
pa3BUTHE )KM3HU Ha
3emie»

20

DKOJIorus Kak HayKa

21

Cpenpl oOuTaHus U
HKOJIOTHYECKUE (PAKTOPHI

bubmuoreka [JOK
https://m.edsoo.ru/863eafec

22

AbuoTtnueckue HakTopsl.
JIaGoparopHas paboTa Ne
3. «Mopdonoruueckue
0COOEHHOCTH pacTeHHH U3
Pa3HBIX MECT OOUTAHHSY.
JlabopaTtopHas pabota Ne
4. «BnusiHue cBeTa Ha
POCT U pa3BUTHE YEPEHKOB
KoJeyca»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863eb10e

23

buotnueckue hakTopsl

bu6nmoreka [JOK
https://m.edso0.ru/863eb348

24

DKOJIOTUYECKUE
XapaKTEPUCTUKU

0.5



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

MOMYJISILIUH.
[TpakTrueckas padota No 2
«[Toacuér mnoTHOCTH

MOMYJISILIUI pa3HbIX BUOB

pacTeHuin»
o5 Coo01ecTBa OpraHMu3MOB bubnnoreka [JOK
— OHOIIEHO03 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubnmoreka [JOK
(?KOCUCTEMBI) https://m.edso0o.ru/863eb46a
OcHoBHbIE TIOKa3aTeNIN
KOCUCTEMBI.
27 DKOJIOTHYECKHUE bubamorexa LOK
. https://m.edso00.ru/863eb5fa
nupamuibel. CBolicTBa
skocucteM. Cykieccus
28 [IpupoiHbIE S5KOCUCTEMBI
29 AHTpONIOT€HHBIE
9KOCHCTEMBI
30 buocdepa — riobanpHas bub6nuorexa [IOK
’KOCUCTEMA 3eMIIn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU bubnunoreka [JOK
CYLIECTBOBaHMsI Ouochepsbl https://m.eds00.ru/863ebd16
UYenoBeuecTBO B Ouochepe
32
3emnn
33 CocyiiecTBoBaHue bubmuorexa [JOK
MIPUPOBI U YEIIOBEUECTBA https://m.edsoo.ru/863ebale
34 PesepBHBIil ypoOK.

O00011IeHUE TEMBI



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

«CooburecTBa u
SKOJIOTUYECKUE CUCTEMBI»

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34

2.5







YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

* buosorus, 10 xknacce/ Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue
/Mon pen. [laceunuka B.B., Jlunus xxu3au, AKIHOHEPHOE 00IIECTBO
«M3natenpctBo «IIpocBemenney, 2021.

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6uos A.M. u npyrue
/Mlon pen. [aceunuka B.B., Jlunus xu3zau, AKIImoHepHOE 00IIECTBO

«3natensctBo «IIpocBemenuey, 2022.

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIS

buonorus. [loypounsie pazpadotku. 10-11 kmaccsl. bazoslii ypoBens./ [log pen.
ITaceunuk B. B., 2022.

buosnorus. 10 kiacc: yue0. aist o01ieodpa3oBat. opraHu3aluii: yriy0os. ypoBeHb/
[B.B. [Taceunuk u ap.]; mox pea. B.B. [Taceunuka. - 3-¢ 3. - M. : [IpocBerienue,
2021.

buonorus. 11 knacc: yae0. ans 061meoOpa3oBat. opranuzaruii: yriryoi. ypoBeHb/

[B.B. [Taceunuk u ap.]; nox pea. B.B. [Taceunuka. - 4-e uza. - M. : [IpocBenienue,

2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET



bu6mmoreka IJOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/06/11
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