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IlosicHUTeILHASA 3aIUCKA

Pabouas mporpamma o 6MOJIOTUU HAa YPOBEHB CPEAHET0 OOIIEro 00pa3oBaHMs IS
obyuvaroruxcst 10—11-x kimaccoB MBOVY «Cpennsisi o0meodpaszoBatenbHast mkosia Ne 49
pa3paboTaHa B COOTBETCTBUHU C TPEOOBAHUSIMH:

o ®enepanpHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

o mpukaza Munobpuayku ot 17.05.2012 Ne 413 «O06 yTBepxkaeHun QenepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEILHOIO CTAaHAPTa CPETHETO 00IIero 00pa3oBaHUS»
(c u3MEHeHUsAMH, BHECEHHBIMU NpHKa3oM Munnpocsemienus ot 12.08.2022 Ne
732);

o npukaza MunnpocsemeHus ot 18.05.2023 Ne 371 «O0 yTBepkaeHuu QenepaabHOR
00pa3oBaTeNbHON MTPOTrpaMMBbl CPETHETO 00IIETO0 00pPa30BaAHUMY;

o npukaza MunnpocseuieHust ot 22.03.2021 Ne 115 «O06 ytBepxkaenuu Ilopsinka
OpraHM3alKi U OCYLIECTBIIEHUS 00pa30BaTENIbHON 1€ATEIbHOCTH 10 OCHOBHBIM
0011e00pa3oBaTeIbHBIM IPOrpaMMaM — 00pa30BaTeIbHBIM IPOrpaMMamM
HAYaJILHOTO O0IIEro, OCHOBHOTO OOIIETro U CPeHETo 00IIero o0pa3oBaHus»;

o Konnenuuu npenogaBanus yuyebHoro npeamera «buonorusy;

o KoHuenuuu 3K0J10ruyeckoro oo6pa3oBaHus B cUcTEME 00IIero 00pa3oBaHus;

o CII 2.4.3648-20 «CaHuTapHO-3MHUAEMHOIOTHYECKHE TPEOOBAaHUS K OpraHU3alusIM
BOCTIUTaHHS U O0YYCHUs, OT/ABIXA M 030POBJICHUS ICTEH U MOJIOICIKIY,
YTBEPKACHHBIX IOCTAHOBJICHUEM IVIABHOI'O CaHUTApHOTro Bpaya oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBBI U TPEOOBAHUS K 0OECIIEUCHHIO
0e30macHOCTH U (WiH) O€3BPEAHOCTH ISl YeIOBeKa (PaKTOPOB CPEIbl OOMTAHUS,
YTBEPKACHHBIX IOCTAHOBJIECHUEM IVIABHOI'O CaHUTAapHOTro Bpaya oT 28.01.2021 Ne
2;

e y4eOHOTO IIaHa CPEeTHETO 00IIero 0Opa3oBaHus,

o (enepanbHOil paboueit mporpaMmel 0 yueOHOMY TpeameTy «buonorus» 6a30Boro
YPOBHSIL.

PabGouas mporpaMma opueHTHpPOBaHA Ha [IEJIEBbIE PHOPUTETHI, CHOPMYITHPOBAHHBIE B
benepanbHO paboyeii mporpaMMe BOCIIUTaHUS U B paboueii mporpamme Bocnutanus MbOY
«Cpennsist o0meodpazoBarenbHas mkoja Ne 49

[Ipu pazpaboTke mporpaMMsbl 1o OUOJIOTUH TEOPETHUECKYIO OCHOBY JIJISl ONIPEACICHUS
MOIXO0JIOB K (POPMUPOBAHUIO COJICPIKAHUS YIEOHOTO MpeaMeTa « bHoIoTus COCTaBUIIH:
koHuenryaibHbie mojoxeHuss PI'OC COO o B3anM000yCIOBICHHOCTH LEJICH, CONCPKAHUS,



pe3yabTaToOB 00y4YeHUs M TPeOOBAHUH K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, MOJOXKEHUS 00
O0IIMX LEeNSIX W MPUHIUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO
ob1ero oopazoBanus B Poccuiickoil @enepariuy, a Takke MOJI0XKEHUS O criennpuke
OuoJIOTHH, €¢ 3HAUCHUH B TTO3HAHUU JKUBOU MIPHUPOJIBI M 00ECTICYEHUH CYIIECTBOBAHUS
yenoBeyeckoro odectBa. CorjacHO Ha3BaHHBIM IOJIOKEHHUSIM OTIpeIeIeHbl OCHOBHBIE
(GYHKIHU TIPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma o 6GMOJIOTHU AT MPEJICTaBICHHE O LENsIX, 00 001Iel cTpaTerut 00ydeHus,
BOCITUTAHUSI U Pa3BUTHS 00YyYaIOMINXCS CPECTBAMHU yueOHOro npeamMeTa «buomorusy,
orpeieNaeT 00s3aTeIbHOE PEAMETHOE COIepKaHUE, €r0 CTPYKTYPY, paclpeieieHue 1o
paszenam 1 TeMaM, PEeKOMEHIyeMyIO MOCIeJ0BATeIbHOCTh H3YUEHHsI yueOHOTO MaTepuaa ¢
Y4ETOM MEXITPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKHA 00pa30BaTEILHOTO
mpoIiecca, BO3PacTHBIX 0COOCHHOCTEH 00yUatomuXCsl.

B nporpamme 1o OMoJIOruu Takke YUUTHIBAIOTCS TPeOOBaHMS K MJIAHUPYEMBIM JIMYHOCTHBIM,
MeTarnpeIMEeTHBIM U IPEMETHBIM pe3yibTaTaM 00ydeHus B (POPMUPOBAHUH OCHOBHBIX
BUJIOB y4eOHO-TTO3HABATEIBHOM JIEATENFHOCTH/YIeOHBIX IEHCTBUN 00YJarOIuXcs 1O
OCBOCHHUIO COJIEPKaHUsI OMOIOTHYECKOro 00pa3oBaHMsL.

B nmporpamme o 6uonoruu (10—11-e kiaccsl, 6a30BbIil ypOBEHb) peaan30BaH MPUHITUI
IIPEEMCTBEHHOCTH B U3yUEHUH OMOJIOTHH, OJarofaps 4eMy B HEil mpocMaTpuBaeTCs
HAMPAaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBA3AHHBIX ¢ (DOPMHUPOBAHHEM €CTECTBEHHO-
HAy4YHOTO MHPOBO33PEHMS, LIEHHOCTHBIX OPUEHTAINI JINYHOCTH, SKOJIOTHUYECKOIO
MBIIJICHHS], IPEICTABICHUH 0 3J0pOBOM 00pa3e )KU3HU U OEPEKHBIM OTHOIICHHEM K
OKpY>Karoleu npupoiHoi cpene. [loatomy Hapsiay ¢ uzydeHueM o01eOnoIornaecKux
TEOPHil, a TAK)KE€ 3HAHUN O CTPOEHUU KUBBIX CUCTEM PA3HOI'O PaHTa U CYIIHOCTH OCHOBHBIX
MIPOTEKAIOIIMX B HUX MPOIIECCOB B IIPOrpaMMe MO OMOJIOTUY YJIEI€HO BHUMaHHE
MCIIOJIb30BaHUIO TIOJYUYEHHBIX 3HAHUW B MIOBCETHEBHOM JKU3HU JJIs1 PEILICHUS PUKITAIHBIX
3aja4, B TOM 4YHCle: MPO(UIAKTUKH HACIICACTBEHHBIX 3a00JIeBaHU YeJI0BEKa, MEIUKO-
TeHETUYECKOT0 KOHCYJIBTUPOBAHUSI, 000CHOBAHMSI SKOJIOTHUECKH 11eJ1eco00pa3HOro
[IOBEJICHUS B OKPY>KAIOLIEH IIPUPOAHOU CPELE, AHAIN3A BIMSHUSA X035 MCTBEHHON
NEeATEIbHOCTH YEJIOBEKA HAa COCTOSIHUE MPUPOJIHBIX U HCKYCCTBEHHBIX SKOCUCTEM. Y CHIICHUE
BHUMaHUs K MIPUKJIATHON HAMIPABICHHOCTH Y4eOHOTO mpeaMeTa «buoIorusy mpoIuKTOBaHO
HE00X0IUMOCTBIO 0OecTIeueHHs YCIOBHMA /ISl pEIIeHUs OTHOM U3 aKTyasbHBIX 3aJa4
IIKOJILHOTO OMOJIOTMYECKOTO 00pa30BaHus, KOTOpas mpeanoiaraetT GOpMUPOBAHHE Y
00y4aromuxcsi ClIoCOOHOCTH aAaNTUPOBATHCS K U3MEHEHHSIM IMHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpa.

Buonorus Ha ypoBHe cpefHero o0Iero oo0pa3oBaHus 3aHUMAeT BaxHoe MecTo. OHa
obecreunBaeT GopMUpOBaHUE y 00YUAIOIIMXCS MPEACTABICHUN O HAYYHOU KapTHHE MHPA,
pacmupsieT 1 06001aeT 3HAHUS O KUBOU MPHUPOJIC, €€ OTITHUUTEIBHBIX TPU3HAKAX —
YPOBHEBOH OpTraHM3alMU U 3BOJIOLNH, CO3/1a€T YCIOBHS JUIsl: IO3HAHUS 3aKOHOB )KMBOU
npupoabl, GopMupoBaHUS GYHKIIMOHATHHONU TPAMOTHOCTH, HABBIKOB 37J0POBOTO U
6e30macHOro 00pasa KU3HU, IKOJIOTUYECKOTO MBIIIEHUS, IECHHOCTHOT'O OTHOIIEHHUS K
KUBOU IIPUPOJE U YETIOBEKY.

Bosbimoe 3HaueHre OMOIOTHS MMEET TAK)KE TS PEIICHHUs BOCTUTATEILHBIX U Pa3BHUBAOIIMX
3aJ1a4 CpeHEro 00IIero o0pa3oBaHms, COMMATU3ANN o0yJatonuxcs. V3ydenne Onoaoruu
obecrieunBaeT yCciIoBus s GOPMHPOBAHKS HHTEIICKTYaIbHbBIX, KOMMYHHKAITHOHHBIX
MH(OPMaLIMOHHBIX HaBBIKOB, 3CTETUYECKON KYJIbTYPBbI, CHOCOOCTBYET MHTEIPAaLlUU



OMOJIOTMYECKUX 3HAHUH C MPEICTABICHUSIMHU U3 APYTHX YUEOHBIX TPEIMETOB, B

9acTHOCTH (PHM3HMKH, XUMUU ¥ reorpadun. HazBaHHBIE MTOIOKEHUS O TIpeTHA3HAYCHUT
yueOHOro npeameTa «bHoJI0rus» COCTaBUIM OCHOBY Ul ONPE/IeeHUs OAX0I0B K 0TOOpyY U
CTPYKTYPHUPOBAHUIO €TO COJIEPIKAHMS, TIPEACTABICHHOTO B IPOrpamMMe Mo OHOJIOTHH.

OT160p comepkanus yueOHOTO npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIIECTBIICH C
MO3UIUI KYJIbTypOCOOOPa3HOTO MOJX0/a, B COOTBETCTBUU C KOTOPHIM 00yYaroLIrecs
JOJKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAUUMBIE JI7Is1 (JOPMUPOBAHUS O0IIEH KYIbTYPHI,
ONpeIeAIoNIre aJJEeKBaTHOE ITOBEICHNE YEJIOBEKA B OKPYIKaIOIIEeH MPUPOTHOM Ccpelie,
BOCTpeOOBaHHBIE B TOBCEHEBHOM KU3HU U MIPAKTUYECKOH esTenbHocTH. Oco0oe MecTo B
ATOM CUCTEME 3HAHUMW 3aHUMAIOT AJIEMEHTBI COAEPKaHUs, KOTOPBIE CITy>KaT OCHOBOM JJIst
(dbopMHpOBaHUs PEACTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHE MHpa U
LEHHOCTHBIX OPUEHTAIMIX JTUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3alUHA OHOJIOTHYECKOT0
o0Opa3oBaHUsI.

CtpyKTypHpOBaHUe cCoiepKaHusl ydeOHOro MaTepHaa B IporpaMme 1o 6Moa0ruu
OCYIIECTBJIEHO C yY€TOM IIPUOPUTETHOTO 3HAYEHMSI 3HAHUHM 00 OTJINYUTENBHBIX
0COOEHHOCTSIX KMBOI NMPHUPOJIBL, O €€ YPOBHEBON OpraHU3ally U 3Bomonuu. B
COOTBETCTBHUH C 3TUM B CTPYKTYype yueOHOro npeamera «brosorus» BelIeIEHbI CIEAYOINE
coJiepkartenbHble TMHUU: «bruonorus kak Hayka. MeToipl HAy4HOTO Mo3HaHus», «Kierka
Kak Omosornyeckas cuctemay, «OpranusM Kak OHosorndeckas cucreMmay, «Crucrema u
MHOTr000pa3ue OpraHn4eckoro MUpa», « DBONIOLHUS KUBOH MPUPOIBDY, « IKOCHCTEMBI U
MIPUCYIINE UM 3aKOHOMEPHOCTH.

Llens n3yuenus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIaICHHAE
00y4aroIIMMUCS 3HAHUAMH O CTPYKTYPHO-(PYHKIIHOHATBHON OPTaHU3alUH KHUBBIX CHCTEM
Pa3HOTO paHra ¥ MPUOOPETEHNE YMEHUN HUCIIONH30BaTh 3TU 3HAHMS JIJIsi TPAMOTHBIX
JEWCTBHI B OTHOIICHUH OOBEKTOB KMBOM MPUPOABI U PEIICHHS PA3THYHBIX )KU3HEHHBIX
pooJIeM.

JloCTIDKEHHE 1eNI U3yYeHHs yueOHoro npenmeta «buoiorus» Ha 6a30BOM ypoBHE
obecreunBaeTcsl pelIeHueM CIelyoIuX 3a1au:

e OCBOEHHE 00YYAIOIIMMKCS CUCTEMBI 3HAHUN O OMOJIOTHYECKUX TEOPUSAX, YUCHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, IPaBUIaX, CIy>KallluX OCHOBOM IS
(dopMUpOBaHUSA MIPEICTABICHUHN O €CTECTBEHHO-HAYYHON KapTHUHE MUPA, O METOAAX
HAYYHOT'O I03HaHMsI, CTPOCHUHU, MHOTOOOpa3ui U 0COOEHHOCTSIX KHUBBIX CUCTEM
Pa3HOro YPOBHS OpraHU3alMH, BBIJAIOIINUXCS OTKPBITHAX U COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTHH;

e (opmupoBaHUe y 00yJaIONINXCS TTO3HABATEIFHBIX, MHTEIUICKTYaTbHBIX U
TBOPYECKUX CIIOCOOHOCTEN B MPOLIECCE aHAIN3A JaHHBIX O MYTAX Pa3BUTHS B
OO0 Hay4YHBIX B3IJIS0B, UAEH U MOJXO0B K U3yUEHHUIO KHUBBIX CUCTEM
pa3HOro ypOBHS OpraHU3aluy;

e CTaHOBJECHHE Yy 00ydaromuxcs 00el KyIbTyphl, YHKINOHATBHON IPaMOTHOCTH,
pa3BUTHE YMEHUI OOBACHATH U OLIEHUBATD SIBJICHUS OKPY’KAIOIIEr0 MUPA SKUBOM
IPUPOIBI HA OCHOBAHWW 3HAHHA U OMBITA, TOJyYSHHBIX IPU U3yYSeHHH OHOJIOTHH;

e (opmupoBaHue y 00y4aIOLUIMXCS YMEHUM WILTIOCTPUPOBATh 3HAUCHHE
OMOJOrMYECKUX 3HaHUHN B PAKTUYECKOM 1eATEIbHOCTH Y€JI0BEKa, pa3BUTHUU
COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTUH U arpoOHMOTEXHOJIOTH;



e BOCHHMTaHHUE YOEXKJIEHHOCTH B BOZMOKHOCTHU MO3HAHUS YEJIIOBEKOM KHBOM
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIECHHS K HEH, COOIIOIEHUS STHUECKUX
HOPM IIpH ITPOBEACHUU OMOJIOTHUECKUX UCCIIE0BAHUIA;

e OCO3HAHUE LICHHOCTH OMOJIOTMYECKUX 3HAHUN IS MOBBILIEHUS YPOBHSI
9KOJIOTUYECKOH KyIbTYpBbI, 111 POPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

e TPHMEHEHHE MPUOOPETEHHBIX 3HAHNN M YMEHUH B MIOBCETHEBHON JKU3HU JIJIS
OLICHKH ITOCJIE/ICTBUI CBOEH JEATEIIBHOCTH 110 OTHOLLEHUIO K OKpYXKarolleH cpene,
COOCTBEHHOMY 310pPOBBIO, 00OCHOBAaHUE U COOIIIOJICHHE MEP TPOPIITAKTHKH
3a00J1eBaHUH.

B cucreme cpennero ob6miero oopa3zoBanus «buosorusy, nzydaemas Ha 6a30BOM YPOBHE,
ABJISACTCSA 065138.T€JIBHBIM y‘IC6HbIM npeaMEeToOM, BXOAAIINUM B COCTaB HpeHMeTHOﬁ OGH&CTI/I
«EcTecTBeHHO-HAayYHBIC TIPEMETHIY.

Jist u3ydenust Onosioruy Ha 6a30BOM YPOBHE CPEIHET0 00IIero o0pa3oBaHmsi OTBOIUTCS 68
yacoB: B 10-M kitacce — 34 vaca (1 gac B Henento), B 11-M kiacce — 34 vaca (1 gac B
HEJIEIIO).

I[J'I?[ peanmun3anuu nporpaMmbl UCIIOJIb3YIOTCA yqe6HHKH, AONYIICHHBIC K MCITOJIb30BAHUTIO
NPY peai3anuy UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTEbHBIX IPOTrPaMM
HAYaJIbHOTO OOIIET0, OCHOBHOTO O0IIEro, CPETHETO 00IIeT0 00pa30BaHUs OPTaHU3AIMSIMH,
OCYIIECTBIISIOIIMMH 00pa30BaTEIbHYIO ACATEILHOCTb, IIPHKa30M MUHIIPOCBEIICHUS OT
21.09.2022 Ne 858:

e buomnorus, 10 xnacc/ [Taceunnk B.B., Kamenckuii A.A., Pybuos A.M. u apyrue
/Mon pen. [Naceunuka B.B., AkunonepHoe o6mectBo «M3marenbcTBo
"[Ipocsemienue"»;

e buonorus, 11 knacc/ [Taceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue
/Mon pen. [laceunuka B.B., Akunonepnoe obmiectso «M3nareascTBo
"IIpocBenienue»;

DNeKTPOHHBIE 00pa30BaTENbHBIE PECYPCHI, AOMYIIEHHBIE K HCIIOJIB30BAHUIO MPHU peaTn3aiiuu
o0pa3oBaTeNbHBIMHU OpTraHU3aUsIMHU, UMEIOIIUMHU TOCYIapCTBEHHYIO aKKPEIUTAIIHIO,
00pa3oBaTeNbHBIX TPOrPaMM HA4aIBLHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeHEro 00IIero
oOpazoBanus npukazoM MunmnpocsenieHus ot 02.08.2022 Ne 653:

e DIEKTPOHHBIN 00pa3oBaTeNbHBIN pecypc «Jlomainue 3ananus. Cpennee ooiee
oOpa3zoBanue. buonorus», 10-11 knace, AO «M3narensctBo "[Ipocsemienue'»;

o Tpenaxep «Ob6mako 3uanui». buonorus. 10 kimacc, OO0 «Dusukon JIadb»;

o Tpenaxep «Ob6nako 3HaHui». buosnorus. 11 knacc, OO0 «Dusukon JIaby;

IInanupyemsble pe3yJIbTaThl OCBOEHHS MpeIMeTa
Cormacao ®I'OC COO ycraHaBnMBarOTCS TPEOOBAHUS K pe3yIbTaTaM OCBOCHHS

00y4JarIUMUCS IPOTPaMM CPETHETO 00IIero 00pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM
U NIPEIMETHBIM.

JIMYHOCTHBIE pe3yJabTaThbl



B cTpyKType TMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MpeaMeTa «bruoIorns» BbIIEIEHbI
CJIEYIOIINE COCTABIISIONINE: OCO3HAHUE 00YUYaAIOUIMMUCS POCCUMCKON IpaXa1aHCKON
UJCHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH M CAMOOIIPEIEIICHUIO,
HaJINn4Yue MOTHBAIlUHU K O6yquI/IIO 6I/IOJ'IOFI/II/I, EJICHANpaBJICHHOC Pa3BUTUC BHYTPCHHHUX
yOexXJIeHHH TMYHOCTH HAa OCHOBE KJIFOUEBBIX [IEHHOCTEH M HCTOPUUYECKUX TPAAULIUI
pa3BUTHS OMOJIOTUYECKOr0 3HaHUS, TOTOBHOCTh M CIIOCOOHOCTH 00Y4arOIIUXCsl
PYKOBOJCTBOBATHCSI B CBOEH IEATEILHOCTH LIEHHOCTHO-CMBICIIOBBIMU yCTaHOBKAMH,
IPUCYIIUMH CUCTEME OMOJIOTMYECKOT0 00pa30BaHNUs, HAJTMUUE SKOJIOTNIECKOTO
IIPaBOCO3HAHUS, CIOCOOHOCTU CTABUTh LI€TIH U CTPOUTH JKU3HEHHbIE IJIaHbI.

JInuHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaIMeTa «bHoIorus» J0CTUTar0TCs B €IMHCTBE
yqe6H0171 M BOCITUTATEILHOMU ACATCIIBHOCTHU B COOTBCTCTBUU C TPaJAUITHOHHBIMU pOCCI/IfICKPIMH
COLIMOKYJIbTYPHBIMH, HCTOPHUYECKUMU U TyXOBHO-HPABCTBEHHBIMH LICHHOCTSMHU, IPUHATHIMU
B OGH.[GCTBG ImpaBUJIaMH U HOpMaMU MMOBCACHUA U CHOCOGCTByIOT nponeccaMm CaMOIIO3HAHUA,
CaMOBOCIIUTAHUS U CAMOPA3BUTHSI, PA3BUTUSI BHYTPEHHEN MO3ULUHU JIMYHOCTH, TATPUOTU3MA,
YBaXKEHMS K 3aKOHY U IIPABOMOPSIKY, YEJIIOBEKY TPyda U CTAPLIEMY IOKOJICHHIO, B3AUMHOI'O
YBa)KeHHUsI, 0EPEKHOTO OTHOLIEHUS K KyJIbTYPHOMY HACJIEIUIO U TPAIULIISIM
MHOTOHAaIMOHAJIBHOTO Hapoaa Poccuiickon denepannn, MPUPOAE U OKPYKAIOLIEH cpee.

JInuHOCTHBIE pe3ysbTaThl OCBOECHUS yueOHoro npeamera «buonorusy JOmKHBI OTpakaTh
TOTOBHOCTB M CIIOCOOHOCTH 00YUaIOIIMXCsI PYKOBOJICTBOBATHCS CPOPMHUPOBAHHON
BHYTPEHHEH MO3ULMENH JTUYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTALMH, TO3UTUBHBIX
BHYTPEHHUX YOEKIEHH, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOTO
o0111ecTBa, pacUIMpeHHe KU3HEHHOTO OIbITA U OMBITA IEATEIILHOCTH B IIPOLIECCE peaTu3aluu
OCHOBHBIX HaIIPABJICHUI BOCIIUTATEIBHON JEATEIbHOCTH, B TOM YUCIIE B YACTH:

1) IPaKAaHCKOI'0 BOCIIUTAHUSA

e c(hopMUPOBAHHOCTH I'PAXKIAHCKON MO3UIIUK 00YHAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00IIeCTBa;

e OCO3HAaHUE CBOMX KOHCTUTYILMOHHBIX MPaB U 00S3aHHOCTEH, yBaKEHHE 3aKOHA U
IIPaBOIOPSAIKA;

e TOTOBHOCTH K COBMECTHOW TBOPUECKOM JESATEIBHOCTH MIPU CO3IaHUH YUEOHBIX
IPOEKTOB, PELICHNH Y4eOHBIX U TT03HABATENIbHBIX 3a/1a4, BBIIOJIHEHUH
OMOJIOTHYECKHX IKCIIEPHUMEHTOB;

e CIIOCOOHOCTB OIPENENATh COOCTBEHHYIO MO3UILIMIO 10 OTHOIIEHUIO K SIBICHUSIM
COBPEMEHHOM KHU3HH U OOBACHATH €€;

e yYMEHME YUUTHIBATh B CBOMX JIEHCTBUAX HEOOXOJUMOCTb KOHCTPYKTHUBHOTO
B3aMMO/JICHCTBUS JIIO/IEH C pa3HBIMHU YOCKACHUSAMH, KyJIbTYPHBIMU IICHHOCTSIMH H
COLIMAJIBHBIM ITOJI0KEHUEM;

e TOTOBHOCTH K COTPYJHHUYECTBY B IPOLIECCE COBMECTHOTO BBIMOJIHEHUS YU€OHBIX,
[IO3HABATEJILHBIX U UCCIIE0BATENbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIEHUS K
MHEHHUIO ONIIOHEHTOB MPH 00CY>KACHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO
COZIEpKaHUS;

e TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM ACATEIBHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMSA:

e c(hOPMHUPOBAHHOCTH POCCUICKOMN TPaKTaHCKON UACHTUYHOCTH, TATPHUOTU3MA,
YBa)KE€HUA K CBOEMY HapOJy, 4yBCTBA OTBETCTBEHHOCTH Iiepe] Poaunou, ropaoctu



3a CBOH Kpaii, cBot0 PonHy, CBOH S3bIK U KYJIBTYpY, IPOIILIOE M HACTOSIIEE
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuu;

e IICHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACJIEAUIO U TAMSTHUKAM IIPUPOIBI,
JOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

e CTMOCOOHOCTH OIICHUBATh BKJIAJl POCCUHUCKUX YUCHBIX B CTAHOBIICHUE U PA3BUTHE
6I/IOJ'IOFI/II/I, IIOHUMAaHUS 3HAYCHUA 6I/IOJ'IOFI/II/I B ITIO3HAHWU 3aKOHOB HpHpOI[I)I, B
JKU3HU YeJIOBEKa U COBPEMEHHOT0 OOIIECTBA;

e wujcitHas yOEeKIEHHOCTh, TOTOBHOCTH K CITY>KEHHUIO U 3ammmute OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

e OCO3HAHUWE JYXOBHBIX LIEHHOCTEN POCCUMCKOTO HAPOA;

e cpOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHYECKOTO MMOBEACHHUS,

e CIOCOOHOCTH OLICHHBAThH CUTYAITUIO U TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

e OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHBOTO OYIyIIETo;

e OTBETCTBEHHOE OTHOUIEHUE K CBOUM POJUTEISIM, CO3JaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSATHUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C
TpaauLMsaMu Hapo10B Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMS:

e DCTETHUYECKOE OTHOIICHHUE K MUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO U
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/A, OOIIECTBEHHBIX OTHOIICHUH;

e TOHHMMaHHE SMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOIBI U €€ IIEHHOCTH;

e TOTOBHOCThH K CAMOBBIPAXXCHHIO B Pa3HbIX BUAAX UCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH Kaue€CTBA TBOPUYECKOM JIMUHOCTH;

5) puznueckoro BocnuTaHusi, (OPMUPOBAHUS KYJIbTYPbI 310POBbS U IMOLMOHAJIBLHOIO
0J1aronoTyyus:

e TIOHMMAaHHWE W peasu3aIlus 3[0pOBOTro U Oe30macHOTo o0pasa KU3HH (30POBOE
nUTaHue, COOMI0IeHNEe TUTHEHNYECKUX TPAaBUII U HOPM, COaTaHCUPOBaHHBIHI
PEXUM 3aHIATHI M OTIbIXA, PETYJSIpHAs PU3NUecKasi akTUBHOCTD), OEpEIKHOTO,
OTBECTCTBECHHOT'O U KOMIIECTCHTHOI'O OTHOILICHHUS K COGCTBCHHOMY (bI/I?)I/I‘-IeCKOMy u
NICUXUYECKOMY 370POBBIO;

e [IOHMMAHUC NCHHOCTH NpPaBUJI MHAUBUAYAJIIbHOTO U KOJUICKTUBHOTI'O 6630HaCHOF0
TIOBEJICHHS B CUTYAIIHSX, YTPOXKAIOIIUX 3I0OPOBBIO U )KU3HHU JIFOICH;

e OCO3HaHUE MOCIEACTBUI U HEMPUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHHS
QJIKOTOJISI, HAPKOTHKOB, KypEHHS);

6) Tpya10BOr0o BOCIMTAHMSA:

e TOTOBHOCTb K TPYAY, OCO3HAaHUE LIECHHOCTU MaCTEPCTBA, TPYAOIIO0HE;

e TOTOBHOCTb K aKTUBHOM JEATEIbHOCTH TEXHOJIOTMUECKON U COLIMATILHOM
HaIpaBJIEHHOCTH, CHOCOOHOCTh MHULIMMPOBATD, IUTAHUPOBATh U CAMOCTOSITEILHO
BBITOJIHATH TAKyI0 1€ATEIbHOCTB;



e HHTEpEC K pa3InyHbIM cepaM NpodeccuoHaNbHON AesITeIbHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIN BBIOOP Oy Iymiei mpodeccuu U pean30BbIBaTh
COOCTBEHHBIE )KM3HEHHBIE TIAHBI;

e TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO HAa MPOTSHKEHUN
BCEl )KU3HH;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

e DKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOILIEHNE K TPUPO/Ie KaK UCTOUHUKY KU3HU HA
3emiie, OCHOBE €€ CYILECTBOBAHMUS;

e TIOBBIIICHHUE YPOBHS IKOJIOTHUYECKOHN KYJIBTYPhI: IPUOOPETEHHUE OIBITA
TUTAHUPOBAHMSI IOCTYIIKOB U OLIEHKH UX BO3MOKHBIX TOCTIEACTBUMA JUIS
OKPYKaIoIEH Cpeapl;

e 0OCO3HAHUE II100aTBHOTO XapaKTepa SIKOJIOTMUECKUX MPOOIEM U MyTel UX perieHus;

e CIOCOOHOCTH HCITOJIB30BATh MTPHOOPETAEMBbIC IIPU H3yUYSHUN OWOJIOTHH 3HAHUS U
YMEHHUS IPU PEUICHUH MPOOJIeM, CBI3aHHBIX C PAIIMOHAIBHBIM
IIPUPOIONIOIB30BaHUEM (COOII0IEHUE MTPABUII MIOBEJCHUS B IPUPOJIE,
HaIpPaBIEHHBIX HA COXpAaHEHHE PABHOBECHS B 9KOCHCTEMAX, OXPaHy BUIOB,
9KOCHCTEM, OHOC(hepHl);

e AKTUBHOE HEMPHITHE NCHCTBUI, MPUHOCALINX BPEA OKPYIKAIOLIEH MPUPOTHON
cpene, yMeHHEe MTPOTHO3UPOBATH HEOIATONPUSITHBIE SKOJIOTUUECKHE MTOCTIEACTBUS
NpeIPUHUMAEMbIX JEHCTBUI U MTPEeIOTBpaIaTh UX;

e HAJIMYME PA3BUTOTO SKOJOTHUECKOTO MBIIIJICHUS, IKOJIOTHIECKON KYJIBTYPBI, OTIBITA
JESTEIbHOCTH SKOJIOTHUECKON HAMpaBICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMHU
B IM03HABATEIbHON, KOMMYHUKATUBHOW U COLIMAIIBHON MPAKTHKE, TOTOBHOCTH K
YYaCTHIO B MPAKTUYECKON AESITENFHOCTH HKOJIOTMYECKOIN HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BHUTHUS HAYKU M OOIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha AWANIOTE KYJIbTYP,

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

e COBEPILECHCTBOBAHUE S3bIKOBOM M UYMTATENICKOM KYJIBTYPhI KaK CPEACTBA
B3aUMOJICVCTBUS MEXY JIFOJIbMH U ITO3HAHUS MUDA;

e TIOHMMaHue crienu(PUKU OUOIOTHH KaK HAYKH, OCO3HAHUS €€ POJIH B
(GbopMUPOBAHUHN PALIMOHAIBHOTO HAYYHOT'O MBIIIJICHHS], CO3JJaHUH LIEJI0CTHOTO
MpEJICTaBICHHUS 00 OKPYIKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJIBI, YETIOBEKA U
oOuiecTBa, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEHN U pEIIeHUH podiieM
COXpaHEHHUs MPUPOTHOTO PABHOBECHS;

e yOEXIIEHHOCTb B 3HAYUMOCTH OMOJIOTHH JIJIs1 COBPEMEHHOW ITUBUIN3AIIH:
o0ecreyeHnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JJaHUE MEPCTIEKTUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX PEIIaTh PECYPCHBIE TPOOIEMBI PA3BUTHS
YeJI0BEYECTBA, MOMCKA ITyTEH BHIX0/A U3 TTI00ATBHBIX SKOJIOTHUECKHUX MPOoOIeM 1
oOecrneyeHus rnepexoia K yCTONYMBOMY Pa3BUTHIO, pAllIOHATILHOMY
UCTIOJIb30BAHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB
JKU3HH;

e 3aMHTEPECOBAHHOCTH B MOJYyUYECHUU OMONOTMUECKUX 3HAHUI B LIETSAX MOBBIIICHUS

00111el KyJIbTyphl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTABHOM 4acTH

(GYHKIIMOHATBHOU TPAMOTHOCTH 00yYaromuxcs, GopMUpyeMoi pu U3yuyeHUu

OuoJoruu;



e TIOHMMAaHUE CYIIHOCTH METOJOB MMO3HAHUS, HCIIONb3yEMbIX B €CTECTBEHHBIX HAYyKaX,
CIIOCOOHOCTH MCIIONIB30BaTh MOJIy4aeMbl€ 3HAHUS JIsl aHAJIN3a U 00BSCHEHUS
SBIICHUH OKPY’KaIOIIEro MUPA U IPOUCXOISIINX B HEM U3MEHEHU, YMEHHUE JeNaTh
000CHOBaHHEBIC 3aKTIOYCHHS HA OCHOBE HAYYHBIX ()aKTOB M MMCIOIIUXCSI TAHHBIX C
LENbIO MOTYYEHHS IOCTOBEPHBIX BHIBOJIOB;

e CIOCOOHOCTbh CAMOCTOSITENBHO UCIIOIb30BaTh OMOIOrMUECKHUE 3HAHUS JJIs PELLICHUs
npo0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

e OCO3HAHUE IIEHHOCTH HAYYHOU EATEIbHOCTH, TOTOBHOCTH OCYIIIECTBIISTh
MPOEKTHYIO U UCCIIEA0BATENbCKYIO IEATEIHbHOCTh MHAUBHUIYaIbHO U B TPYIIIIE;

e TOTOBHOCTb U CIIOCOOHOCTbH K HEIPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY IOJIYY€HUIO HOBBIX 3HAHUH MO OMOJOTHH B COOTBETCTBUHU C
YKU3HEHHBIMH MIOTPEOHOCTSIMHU.

MeranpeaMeTHble pe3y/ibTAThI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHHS yUeOHOTO MpeaMeTa « BHOIoTHs» BKITFOUAIOT:
3HaYMMble Ui (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIUXCS MEKUCIUIUIMHAPHBIE
(MexIpeIMeTHBIE) OOIIEHAYYHbIE TIOHATHUS, OTPAXKAIOIIME 1IEJIOCTHOCTh HAYYHOU KapTHHbI
MUpa U ClIeU(PHUKY METOAOB MO3HAHUS, UCIOIb3YyEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO,
SHEPTHs, SBJICHUE, IPOIECC, CHCTEMA, HAYYHBIH (PaKT, IPUHIIHIL, TUTIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, UCClIeIOBaHKe, HAOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIp.),
YHUBEpPCaJIbHbIE yueOHbIE AEHCTBUSI (IT0O3HABATENIbHBIE, KOMMYHUKATUBHBIE, PETYJIATUBHBIE),
obecneunBaromue GopMupoBaHue (PyHKIIMOHAIBHON I'PaMOTHOCTH U COLIUAIBHOM
KOMIIETEHIIMH 00y4YarOIIMXCsl, CHOCOOHOCTh 00YYarOIUXCs UCTIOIb30BaTh OCBOCHHBIE
MEXIUCIUIUTMHAPHbIE, MUPOBO33PEHUYECKHE 3HAHUSI U YHUBEpCalbHbIe yueOHbIe 1eHCTBUS B
ITIO3HABATEJIBHON U COLIMAIIBHON MTPAKTHKE.

MeranpeameTHbIe pe3yabTaThl OCBOSHUS MTPOTPaMMBbI CPETHET0 00I1IeT0 00pa30BaHUS
JOJKHBI OTPaXKaTh:

OBiajieHHe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:
1) 6a30Bble JIOTHYECKHUE e CTBUS:

e CaMOCTOSTEIBHO (POPMYIHUPOBATH U AKTYAJTU3UPOBATH POOIEMY, pACCMAaTPUBAThH
€¢ BCECTOPOHHE;

® HCIOJIB30BAaTh IMMIPU OCBOCHUUA 3HAHUU MMPUCMBI JIOTHYCCKOI'0 MBIIIJICHUA (aHaJmsa,
CHHTE3a, CPaBHEHMSI, Ki1acCUpUKAIIKN, 0000IIEHNs), PACKPHIBATH CMBICIT
OMOJIOTMYECKUX MOHATUH (BBLACTATH X XapaKTEpHbIE MPU3HAKU, YCTAaHABIIUBATD
CBSI3U C IPYTHMU TIOHSTHSIMH);

e OHOpeAcidATh HCIN ACATCIBHOCTH, 3a/laBas MapaMCTPhl U KPUTCPUU UX JOCTUIKCHUA,
COOTHOCHTB PE3YJIbTaThl ACATEIBHOCTHU C OCTABJICHHBIMH IEJISIMU;

e HCIIOJIB30BATh 6HOHOFI/I‘-ICCKI/IG IIOHATUA OJIA OGT:)ICHGHI/ISI (I)aKTOB U SABIICHUH >KUBOU
TPUPOJIBI;

e CTpPOUTH JIOTMYCCKHUEC PACCYIKACHUA (I/IHI[yKTI/IBHBIe, ACOYKTUBHBIC, 110 aHaHOFHI/I),
BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI B PACCMATPUBACMBIX SIBJICHUSX,
(bopMyIMpOBaTH BBIBOABI U 3aKIIOYCHHUS;

e TPHUMEHSATH CXEMHO-MOJCIHHBIE CPENICTBA TSI TPEICTABICHHS CYIECTBEHHBIX
CBSI3eH M OTHOILECHUH B M3y4aeMbIX OMOJIOIMYECKHX 00BEKTaX, a TAKKE



IPOTUBOPEYMH PA3HOTO POJIa, BBHISIBICHHBIX B Pa3IMYHBIX HHPOPMALIMOHHBIX
VCTOYHMKAX;

pa3pabaTbIBaTh IUIaH PELICHUs MPOOIEMbI C YUETOM aHAIM3a UMEIOIINUXCS
MaTepHaIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTB KOPPEKTUBBI B JEATEIBbHOCTD, OLIECHUBATH COOTBETCTBUE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKHU ITOCJIEICTBUM IEATEIBHOCTH;

KOOPJAMHUPOBATh U BBIIOJHATH pabOTy B YCIOBHUIX PEaTbHOI0, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NPH PEILIEHUH KU3HEHHBIX MPOOIEM.

2) 0a3oBbIe HCCJAeA0BaATEIbCKHE TeHCTBUS:

BJIaACTh HABBIKAMU yqe6H0-HCCH€ILOBaT€HBCKOﬁ u HpOGKTHOI\/JI ACATCIIbHOCTH,

HaBBIKAMU pa3pereHust MpooiieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOATCIIBHOMY IMOUCKY MCTOAOB PCIICHUA MMPAKTUYCCKUX 3ada4, IPUMCHCHUTIO
pa3InIHBIX METOOB TIO3HAHUS;

HCIIOJIB30BATh PA3JIMYHBIC BUJbI ACATCIbHOCTH I10 MOJIYUYCHHUIO HOBOI'O 3HAHUA, €TO
UHTEPIPETAIINH, PEOOPA30OBAHHIO U TIPUMEHEHHUIO B YUCOHBIX CUTYAIUSIX, B TOM
YUCJIC IpU CO3JaHUU y‘-IC6HI)IX " COLIMAJIBHBIX ITPOCKTOB,

(hopMHpOBATh HAYYHBIH TUI MBIIUICHUS, BIIQJICTh HAYYHOH TEPMUHOJIOTHEH,
KIIFOYEBBIMHU ITOHATHUAMU U METOAaMU,

CTaBUTh M (POPMyIIMPOBaTh COOCTBEHHBIC 3a/1a4K B 00pa30BaTECIbLHOMN JICATEIIbHOCTH
N )KU3HCHHBIX CUTYyalUIX,

BBISIBJISATH IIPUYUHHO-CIICJCTBEHHBIC CBSI3U M aKTyalIU3UPOBATh 3a/1a4y, BBIIBUTaTh
THUIIOTE3Y €€ PCUICHU A, HAXOAUTh apryMCHTHI AJId JOKA3aTCIIbCTBA CBOMX
YTBEPIKIICHHIA, 331aBaTh TIApaMETPhl U KPUTEPUU PEIICHUS;

AHAJIM3UPOBATDH IMMOJTYYCHHBIC B XOAC€ PCHICHUSA 3aJa4r PE3YJIbTAThI, KDUTHYCCKU
OLICHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

AaBaThb OLICHKY HOBBIM CUTYallUsAM, OLICHUBATDH HpI/IO6p€TCHHLII\/JI OIIBIT,
OCYILECTBIISATH IIEJICHAIIPABIICHHBII IMOMCK MMEPEHOCA CPEICTB U CIIOCOOOB JCHCTBHUS
B TIPO(HECCHOHATILHYIO CPEY;

yMETb TIEPEHOCUTD 3HAHUS B ITO3HABATEIBHYIO M MMPAKTHYECKYIO 001aCTH
KU3HECACATCIIBHOCTH,

yMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MMPEIMETHBIX 00JIACTEIH;

BBIIBUI'aTh HOBBIC UACHU, NIPCAJIaraTb OpUrnHaJIbHBIC ITOAXOAbl U PCHICHUS, CTABUTH
npoOJIeMbI M 33]1a4H, TOMYCKAIOIINE alIbTCPHATUBHBIC PEIICHHUS.

3) pabora ¢ unopmanmueii:

OPHUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(GOPMAIUH (TEKCTE Y4eOHOTO
nocoOusi, HayYHO-IIOMYJISIPHOM JTUTEpaType, OMOIOTHUECKUX CIIOBAPSX U
CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JIAHHBIX, B MHTEPHETE), aHATH3HUPOBATh
UH(POPMALIMIO PA3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTHUECKU OLIEHUBAThH
€e JIOCTOBEPHOCTh U HEMPOTHBOPCUYUBOCTH;

(bopMyIHpOBATH 3aIIPOCHI M IPUMEHSATH pa3IMYHbIE METO/IbI IIPU MIOUCKE U 0TOOpe
Ouosornueckoi nHGpopMaIuu, HeOOXOAMMOM JIJIs1 BEITIOJTHEHUS YICOHBIX 3a]1a4;
npUOOPETaTh OMBIT HCIIOJIb30BaHMS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TeXHOJ'IOFI/II\/'I, COBepHIeHCTBOBaTI) Ky.]'II)Typy AKTUBHOT'O UCITIOJIB30BAHUA paSJ'II/I‘-IHI)IX
ITIOMCKOBBIX CHCTEM;



e CaMOCTOSTENbHO BBIOMPATh ONTUMANIBHYIO (POPMY MpesicTaBIeHUs] OMOIOTMYECKON
UHPOpMALUH (CXeMBbI, TpaduKH, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U JP.);

e HCIOJb30BATh HAYYHBIH A3bIK B KAUECTBE CPEICTBA NP paboTe ¢ ONOIOTHYECKOi
UHpOpMaNrei: MPUMEHATh XUMUYECKUe, PU3HMUecKue U MaTeMaTHIECKUE 3HAKH U
CUMBOJIBI, (popMyJIbl, aO0peBUATY Py, HOMEHKIIATYpPY, UCIIOJIb30BaTh U
peoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMUYECKHUE CPEJICTBA HATJISAHOCTH;

e BJIA/IETh HABBIKAMH paclO3HaBaHMs U 3aIIUThI HHPOPMALUU, HH(POPMALIMOHHON
0€30I1aCHOCTH JTUYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU 1eCTBHAMM:
1) oOmienue:

OCYIIECTBIISATH KOMMYHHKAIIUU BO BCeX cepax KU3HU, aKTUBHO yUaCTBOBATh B
JIaJIOTe WM JUCKYCCHUH IO CYIIECTBY 00CYXKIaeMoi TeMbl (YMEHHUE 3a/1aBaTh
BOIIPOCHI, BEICKA3bIBATh CY)KICHHS OTHOCHTEIIBHO BBITIOJTHEHUS MpeIiaracMoi
3ala4i, YYUTbIBATb HHTCPECChI U COITIACOBAHHOCTDH HOSI/IHI/II\/'I APYrux yd4aCTHUKOB
JIaJiora Wil JTUCKYCCHUH);

pacrno3HaBaTh HEBepOAIBLHBIC CPEICTBA OOIIECHUS, IOHUMATh 3HAUCHHUE COMMATBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBCHHS KOHQJIMKTHBIX CUTYaIlUi, yMETh CMSIr4aTh
KOH(JIMKTBI U BECTH IEPETOBOPHI;

BJIQJICTh Pa3IMYHBIMU CITIOCOOAMU OOIIECHUS U B3aUMOJICHCTBHUS, TOHUMATh
HaMEepEeHUs IPYTUX JII0JIeH, TPOSIBIISITh YBAXKUTEIIBHOE OTHOIIIEHNE K COOECETHUKY
U B KOPpEKTHOU opme HOpMyITUpOBATh CBOM BO3PAIKEHHS,

Pa3BEpPHYTO ¥ JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUS C UCTIOIH30BAHUEM SI3BIKOBBIX
CpPEICTB;

2) coBMecTHasl 1eATeJIbHOCTD:

e TIOHUMAaTh M UCIIOJIb30BATh MIPEUMYLIECTBA KOMaHHOW U MHAUBUIyaJIbHON pabOThI
IpY peLIeHnH ONOJIOTHYECKOM MpobeMbl, 000CHOBBIBaTh HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJIEHCTBUS IPU PEILICHUHN YUEOHOH 3a7a4u;

e BBIOMpATh TEMATUKY U METObl COBMECTHBIX JACHCTBHM C yUETOM OOLIMX UHTEPECOB
Y BO3MOKHOCTEH Ka)KJJOT0 YI€Ha KOJJIEKTHBA;

e TIPUHUMATH LIEJIM COBMECTHOM IEATENBHOCTH, OPraHU30BbIBATh U KOOPJUHUPOBATh
JENCTBUS 1O €€ TOCTHKEHUIO: COCTABIIATh IUIaH AEUCTBUIM, paclipeesiTh POJIU C
y4eTOM MHEHUH YJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;

e OLIEHMBATh KaYECTBO CBOETO BKJIA/a U KaX/JI0r0 yYaCTHHUKA KOMaH bl B 001U
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

e TMpejularaTh HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C TIO3ULIMA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

e OCYILECTBJIATH MO3UTUBHOE CTPATETMUYECKOE MOBEJCHHUE B PA3IMUHbIX CUTYaLUsX,
HPOSIBJIATH TBOPUECTBO U BOOOPAKEHHE, ObITh HMHUIIMATUBHBIM.

OBiajeHHe YHUBEPCAJbHBIMHU PerysiTHBHBIMH J1€ICTBUSIMH:
1) camoopranmsaunus:

e HCIOJB30BaTh OMOJOIMYECKHE 3HAHUS JJIA BBISIBJICHUS HpO6J’I€M " UX PCUICHHA B
KHU3HCHHBIX U y‘l€6HBIX CUTyalluiX;



e BBIOMPATH HA OCHOBE OMOJIOTHUECKHUX 3HAHUI 1IeTIEBbIE U CMBICTIOBBIC YCTAHOBKHU B
CBOHX I[GﬁCTBI/ISIX H MOCTYIIKax 10 OTHOIICHUIO K JKUBOM npupoac, CBoOeMy
3/I0POBBIO U 3I0POBBIO OKPYKAIOIIHUX;

e CaMOCTOATCIBbHO OCYHICCTBJIATHh TO3HABATCIIbHYIO ACATCIbHOCTD, BBIABIIATH
po0OJIeMbl, CTaBUTh U POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa3oBaTeIbHON
ACATCIIBHOCTH Y ) KU3HCHHBIX CUTYallUAX;

e CAMOCTOSITETFHO COCTABIIATH IUIAH PEIICHUS TPOOJIEMBI C YU€TOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MTPEIITOYTECHUH;

e J1aBaTh OIICHKY HOBBIM CUTYaLIUsIM;

e pACHIUPATH PAMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEATIOUTECHUH;

e Jle7IaTh OCO3HAHHBIN BBIOOP, ApTYMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelenue;

e OLIGHWBATh MPUOOPETECHHBIN OIIBIT;

e CI0coOCTBOBATH (HOPMUPOBAHHIO U TIPOSIBIICHUIO IIUPOKOH SPYAUIIUH B Pa3HBIX
00JacTsX 3HaHUH, OCTOSTHHO TOBHIIIATH CBOI 00pa30BaTEIbHBINA U KYIbTYPHBIH
YPOBEHB;

2) CAMOKOHTPOJIb:

e J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIIBHOCTbD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISIM;

e BJIQ/IETh HABBIKAMU M103HABATEIbHOM pe(IeKCUN KaK OCO3HAHMSI COBEPIIAEMBbIX
JIEMCTBUM U MBICIIUTENBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA,
UCIIOJIb30BaTh MPUEMbI pe(uIeKCHUH ISl OLIEHKH CUTYaLMH, BEIOOpa BEPHOTO
peleHus;

e YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PEILEHUS 110 UX CHUKECHHUIO;

e IIPUHUMATh MOTHBBI M ApIYMEHTBI PYTUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npuHsTHE ce0s1 U APYTUX:

e TIPUHUMATH ceOsl, MOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

e TMPUHUMATh MOTUBBI U aPTYMEHTHI APYTUX MPHU aHAJIU3E PE3YJILTATOB JEATEIBHOCTH;
e TIPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OLIUOKHU;

e Ppa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULIUHU APYTOTO YeIOBEKa.

IIpenMeTHbIE pe3yabTaThI

[TpeameTHbIe pe3yabTaThl ocBoeHus nmporpamMmmbl COO mo 6uosioruu Ha 6a30BOM YPOBHE
BKJTIIOYAIOT cnenuduyeckue 1 yueOHoro npeamera «buonorusy HayyHble 3HAaHUS, YMEHUS
1 CIOCOOBI IEUCTBUH TI0O OCBOEHHUIO, MHTEPIIPETAIIMHN M TIPEOOPa30BaAHUIO 3HAHUHN, BUIBI
ACATCIIbHOCTHU 10 MOJTYUYCHUIO HOBOT'O 3HAHUA U IPUMCHCHUTIO 3HAHUHU B Pa3InYHbIX y‘-IGGHBIX
CUTYallUsX, a TAKXKe B pealbHbIX )KU3HEHHBIX CUTYalUsX, CBI3aHHBIX ¢ Onosorueil. B
porpamMMme IpeMETHBIE PE3yJIbTaThl MPEACTABICHBI [0 roJaM 00yUeHUs.

10-ii kaacce

[IpenmeTHble pe3yabTaThl OCBOCHUS yueOHOro npenmeta «buonorus» B 10-m kiacce
JOJKHBI OTPaKaTh:



e cpOpPMUPOBAHHOCTH 3HAHUIN O MECTE U POJIK OMOJIOTHH B CHCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOU
KapTHUHBI MUPA U HAYYHOTO MUPOBO33PEHHUS, O BKJIA/I€ POCCUICKUX U 3apyOemKHBIX
YYEHBIX-OMOJIOTOB B pa3BUTHE OHOIOTHH, (QYHKIIMOHAILHOW IPAMOTHOCTH
YyeJI0BeKa JUIsl peICHUs AKU3HEHHBIX 33/1a4;

e YMEHHUE PAaCKphIBaTh COACpKaHUE OMOJOTHYECKUX TEPMUHOB U TIOHATUMN: KU3Hb,
KJIETKa, OPTaHu3M, MeTaboI13M (0OMEH BEIIECTB U MPEBPAIllEHUE YHEPTUN),
roMeocTa3 (caMOperyJisilus), ypOBHEBAsI OpraHU3alusl KUBBIX CUCTEM,
CaMOBOCITPOU3BeIeHUE (PEMPOIYKIIHS ), HACIEICTBEHHOCTh, U3BMEHYHBOCTD, POCT U
pa3BUTHE;

e YMEHHE U3JaraTh OMOJIOTHYECKHE TEOPUH (KJIETOUHAs, XPOMOCOMHas,
MyTaIlMOHHAs, [ICHTpaJbHAs TOTMa MOJIEKYJISIPHOU Onoioru ), 3aKoHsbI (I
Mengens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 LeHTpax MHOT000pasus u
IPOUCXOXKIECHUS KylIbTypHbIX pacTenuil H.. BaBunosa), onpenensiTe rpaHULIbI UX
MPUMEHUMOCTH K KUBBIM CUCTEMaM;

e yYMEHHE BJIAJETh METOJAMH HAYYHOTO IMO3HAHMS B OMOJIOTHHN: HAOIIOIEHUE U
ONMCaHUE )KUBBIX CUCTEM, ITPOLIECCOB U ABJICHHUM, OpraHu3anus U MPOBEICHHE
OMOJIOrMYECKOr0 HKCIIEPUMEHTA, BbIIBUKEHUE TUIIOTE3b], BBISBICHNUE 3aBUCHUMOCTH
MEXy HCCIeAyEeMbIMH BETUYHMHAMH, OOBSICHEHUE MOTYYSHHBIX PE3yIbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHATHUI, TEOPUN U 3aKOHOB, YMEHHE JI€1aTh BHIBOJIbI
Ha OCHOBAHMUU MOJYYEHHBIX PE3YJIbTAaTOB;

e YMEHHE BBIIEATH CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U
9YKapHOT, OAHOKIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
IPOIIECCOB: OOMEHA BEIECTB U MPEBPAICHHS SHEPTHU B KJIETKE, OTOCHHTE3A,
TUIACTUYECKOTO U HIHEPTEeTHUECKOro 00MeHa, XeMOCHHTE3a, MUTO03a, Mel03a,
OIIOIOTBOPEHUS, PA3MHOXKEHU S, UHANBUAYAIBHOIO Pa3BUTHS OpraHu3Ma
(oHTOTEHE3);

e yYMEHHE IPUMEHSTH NOJYUYCHHbIC 3HAHUS JUIsI OOBSICHEHUSI OMOIOTHYECKUX
MPOIECCOB U SIBJICHUM, JIJIs1 MPUHSTHUS MPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM
KHU3HH C 1IeNBI0 00ecTieyeHns 6e30MaCHOCTH CBOETO 3/I0POBbS U 37J0POBbS
OKPYKaIOIIMX JII0/IeH, COOTIOACHUS HOPM I'PaMOTHOT'O TOBE/ICHHUS B OKPYXKarOIIeH
OPUPOAHOI cpene, MOHMMaHue HeOOXOAMMOCTH UCTIONIb30BAaHUS JOCTH)KEHUH
COBPEMEHHOM OMOJIOTHU ¥ OMOTEXHOJIOTUH AJIs PAllMOHAIIBHOTO
IPUPOIONIOIB30BAHUS;

e YMEHHE peuaTh dJeMEeHTapHble TeHEeTUYECKUE 3a7]aul HA MOHO- U AUTUOPUIHOE
CKpEIIMBaHKE, CLICTUICHHOE HACIeI0BaHUE, COCTABIISATH CXEMbl MOHOTHOPHIHOTO
CKpELIMBAHUS ISl IPEICKA3aHMS HACJIEIOBAaHUS IPU3HAKOB Y OPTaHU3MOB;

e yYMEHHE BBINOJHATH JaOOPATOPHBIE U MPAKTUYECKHE PAOOTHI, COONIIOATh MTPaBUiIa
pHu paboTe ¢ y4eOHBIM U Ja0OpPaTOPHBIM 000PYI0BAHUEM;

e yYMEHME KPUTUYECKH OLICHUBATh U UHTEPIPETUPOBATH HH(POPMALIUIO
OHMOJIOTrMYECKOr0 CO/IepKaHus, BKIIOYAIOUTYIO IICEBIOHAYYHbIC 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpeICTBa MacCOBOM MH(OPMAINH, HAYYHO-TIOMYJIIPHBIE
MaTepuabl), STHYECKUE ACTIEKTHl COBPEMEHHBIX HCCIEIOBAHUN B OMOJIOTHH,
MeIuIuHe, OMOTEXHOJIOTHH;

e yMEHHE CO37aBaTh COOCTBEHHBIC MMCHhbMEHHBIC M YCTHBIE COOOIIEHMsI, 00001IIas
OMOJIOTNYECKYI0 MHPOPMALIUIO U3 HECKOJIBKHX HCTOUHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATUHHBIN anmapat OHOJIOTHH.

11-ii kaacce



[IpenmeTHble pe3yiabTaThl OCBOCHUS yueOHoro npenmeta «buosnorus» B 11-m kiacce
JOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJIOTHH B CUCTEME HAyUYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHNU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHHUS, O BKJIA/IE POCCUICKUX U 3apyOeKHBIX
YYCHBIX-OMOJIOTOB B pa3BUTHE OUOIOTHH, GYHKIIMOHATILHON TPaMOTHOCTH
YeJIoOBeKa JUIS PEIICHUs KU3HEHHBIX 3a/1a4;

yMEHHE pacKpbIBaTh COJIep KaHNe OMOJIOTMYECKUX TEPMUHOB U MOHATHI: BU,
TOTTYJISITIFSL, TeHO(OH, SBOIIONHS, ABUKYIIHE CUIBI ((PaKTOPHI) IBOIIOIHH,
MIPUCTIOCOOICHHOCTh OPTaHU3MOB, BUI000pa30BaHue, IKOJIOTHIECKUE (DAKTOPHI,
IKOCHUCTEMA, IPOAYIEHTHI, KOHCYMEHTBI, PETyIICHTHI, [IeTIH TUTAHHSI,
9KOJIOTUYECKas TUpaMuIa, OuoreoreHo3, onocdepa;

YMEHHUE U3J1aratb OMoJornyeckue Teopuu (aBostonnonHas reopus Y. /lapsuna,
CUHTETHYECKas TEOpPHs IBOJIOLINH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apOABIIIEBOTO
cxoacrBa K.M. bapa, uepeoBanus ri1aBHbIX HAIIPaBICHUN U IIyTEN BOJIIOLNN
A.H. CeseprioBa, yuenus o ouochepe B.U. Bepnanckoro), onpenensite rpaHHIlbI
WX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yMEHHE BJIAJIETh METOAAMU HAyYHOTO MMO3HAHUS B OMOJIOTHH: HAOIIOACHHE U
OTMCaHME KHUBBIX CUCTEM, MPOLIECCOB U SIBICHUI, OpraHNU3alus U IPOBEACHNE
OHMOJOTrMYECKOr0 HKCIIEPUMEHTA, BBIIBUYKEHUE TUTIOTE3b], BBISBICHUE 3aBUCHUMOCTH
MEXTy HCCIeAYEMbIMH BETHYHMHAMH, OOBSICHEHUE MTOTYYCHHBIX PE3yIbTAaTOB,
HCIIOJIb30BaHHBIX HAYYHBIX MOHSATHUI, TEOPUN U 3aKOHOB, YMEHHE JI1aTh BHIBOJIbI
HA OCHOBAHUH MOTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIJENATH CYIIECTBEHHBIE TPU3HAKU CTPOCHUS OUOIIOTMYECKUX 0OBEKTOB:
BUJIOB, MOMYJISILMNA, TPOIYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOTeOLIEHO30B U
9KOCUCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEICTBEHHOW N3MEHYHUBOCTH,
€CTECTBEHHOT0 0TOOpa, BHUI000pa30BaHUs, TPUCTIOCOOIEHHOCTH OPTraHU3MOB,
JENCTBUS 3KOJOTHYECKNX (DaKTOPOB HA OPTaHU3MBbI, IEPEHOCA BELIECTB U MOTOKA
SHEPTUU B 3KOCHCTEMaX, aHTPOIIOTCHHBIX U3MEHEHUH B 3KOCUCTEMaX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTCOXMMHYECKUX IIUKIIOB B Orocdepe;

yMEHHUE MPUMEHSTH MOTYYCHHBIC 3HAHUS I O0OBSICHEHHS OMOJIOTHYECKUX
MIPOIECCOB U SIBJICHUM, JIJIs1 MPUHSTHUS IPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM
KHU3HH C 1IeNIBI0 00ecTieyeHns: Oe30MaCHOCTH CBOETO 3/I0POBbS U 37I0POBbS
OKPYXAaIOIIMX JII0/IeH, COOTIOACHUS HOPM I'PaMOTHOT'O TOBE/ICHHUS B OKPYXKArOIIeH
NPUPOAHOI cpene, MOHMMaHue He0OXOAUMMOCTH UCTIONIb30BAaHUS JOCTH)KEHUH
COBPEMEHHOM OMOJIOTHH AJIs PAllMOHAIBHOTO PUPOIOTIOIH30BaAHUS;

YMEHHUE PelIaTh 3JIEMEHTapHbIe OMOIOTUYECKHE 3a]]a4, COCTABIIATh CXEMBI
NepeHoca BeIIeCTB U SHEPTUU B HKOCUCTEMaX (LIeTIH MTUTaHUS);

YMEHHUE BBIIOTHATH Ja00paTOpHbIE U MPAKTUYECKUE pabOThl, COOMIOAATH paBUIIa
pHu paboTe ¢ y4eOHBIM U Ja0OPaTOPHBIM 000PYI0BAaHUEM;

yMEHHUE KPUTUYECKHU OLIEHUBATh M HHTEPIPETUPOBATH HHPOPMAITHIO
OHMOJIOTMYECKOr0 CO/IepKaHus, BKIIOYAIOUTYIO IICEBIOHAYYHbIC 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(GOPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepuabl), pacCCMAaTPUBATh II100aTBHBIE YKOJIOTHYECKUE TTPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIIEHUs, 0000mast
OHMOJIOTMYECcKyI0 HH()OPMALINUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATUHHBIN anmnapar OMOJIOTHH.



Coaep:xkanue yueOHOT0 mpeaMeTa

10-i kJiace

Tema 1. buosiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUU C OOILIECTBEHHBIMH, TEXHUYECKUMU U IPYTUMHU
€CTECTBEHHBIMH HayKaMH, puiiocopueil, STUKOH, 3cTeTUKoi 1 npaBom. Pons Ononoruu B

(bopMHpPOBaHNN COBPEMEHHOW HAYYHOH KapTHHBI Mupa. CHcTeMa OMOJIOTHYECKUX HayK.

MeTobl To3HaHMS KUBOM NPUPOIBI (HAOII0IeHUE, SKCIIEPUMEHT, ONTUCAHNE, U3MEPEHNE,
KJ1accu(puKanus, MOJASITUPOBAHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Japsun, I'. Mennens, H.K. Konbuos, /[x. Yorcon nu ®@. Kpuxk.
Tabmuie! U cxeMbl: « MeTOIbI TO3HAHUS JKUBOU TPUPOIBD».

JlabopaTopHbIe M NpaKTHYeCKUe padoThI:

[MpakTuyeckas pabora Ne 1. «Mcnonp30BaHUE pa3IHUHBIX METOIOB MIPH U3YUCHUH
OUOIOrUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 HX OPraHU3ALHSA.

XKussle cucremsbl (OMOCUCTEMBI) Kak IPpeaMeT u3yueHust 0uoioruu. OTauyuue JKUBbIX CUCTEM
OT HEOPTaHUYECKOU IPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. Y POBHHU OpraHU3aluu OMOCUCTEM:
MOJIEKYJIAPHBIN, KIIETOUHbIN, TKAHEBBIM, OPraHU3MEHHBIN, MTOYIALHOHHO-BUI0BOM,
9KOCUCTEMHBIH (OMOreo1eHOTHUECKHIT), OMOChEepHbI.

JdemoHcTpaumnu:

TaGnuue! u cxembl: «OCHOBHBIE IPU3HAKH KHU3HI», « Y POBHH OpraHU3aLlUH KUBOU
MIPUPOIBDY.

Oo6opynoBanwue: Mozaens MoJiekybl JJHK.
Tema 3. XuMHYeCKHIl COCTAB U CTPOCHHE KJICTKH.

XHWMHYECKUH COCTaB KIETKU. XMMHUECKHE IEMEHTBI: MAKPOAJIEMEHTBI, MUKPOJJIEMEHTHI.
Bojna n MuHepanbHbIe BElIECTBA.

@OyHKIMHM BOABI 1 MUHEPAIBHBIX BEIIECTB B KieTke. [lomaepkanne ocCMOTHIECKOTO OaiaHca.



benku. CoctaB u cTpoeHue 6e1KoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHumbie u
3aMEHUMBbIC AMUHOKHUCIIOTHI. AMUHOKHCTIOTHBIA COCTaB. Y POBHH CTPYKTYPBhI OCIIKOBOM
MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBolicTBa OenkoB. bruonornvyeckue QyHKIMN OEITKOB.

depMeHThI — OHosIornueckue karanuzaropsl. CTpoeHue pepMeHTa: aKTUBHBIN IICHTD,
cybcrpatnas crienuduanocts. Kodhepmentsl. Butramunpl. OTinnuaus pepMeHTOB OT
HEOPTaHMYECKUX KATAIN3aTOPOB.

VYraeBosl: MOHOCaxapuabl (TII0K03a, pubo3a u ae3o0kcuprbo3a), Aucaxapusl (caxaposa,
JIAKTO32a) U MoJucaxapusl (Kpaxmal, IIMKOreH, HeJ103a). buonornueckne pyHkuuu
yTJIEBO/IOB.

Jlunuaer: Tpurnuuepunsl, Gochonunuasl, crepousnsl. ['uapodunsHo-ruapoPoOHbIe
cBoiicTBa. buonornueckne ¢pyHkumn unuaoB. CpaBHEHHE YTIIEBOIOB, OCIKOB U JIUIHIOB
KaK MICTOYHHKOB SHEPTUH.

Hyxneunossie kucnotsl: JJHK nu PHK. HykneoTuasl — MOHOMEpPBI HYKJIIEMHOBBIX KHUCIIOT.
Crpoenue u pynkiun JJHK. Crpoenue u ¢pynkuuu PHK. Bunst PHK. AT®: ctpoenue u

byHKIHIM.

[uTonorus — Hayka o kieTke. KinetouHast Teopust — mpumep B3auMOJICHCTBUS AN U (HaKTOB
B HAyYHOM II03HaHUU. METO/IbI N3yUEHUs KIETKU.

Knerka kak nenoctHas xuBas cuctema. OOmine Npu3Haky KIETOK: 3aMKHYTasi HapyKHast
MeMOpaHa, mosekyibl JJHK kak renetnueckuii anmnapar, cuctema cCUHTE3a Oellka.

Turel KIETOK: SyKapuOTHYECKask ¥ MpoKaproTHueckas. OcCOOEHHOCTH CTPOCHHUS
MPOKapHOTHUYECKOM KiIeTKH. KieTounas crenka 6akrepuii. CTpoeHHe 3yKapuOTHIECKOM
kJeTkH. OCHOBHBIE OTIMYUS PACTUTEIBHOM, )KUBOTHON M I'PUOHOI KIICTKH.

IToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIIE€TOYHAs CTEHKA, INIMKOKAINUKC, MX (QYHKLUU.
[TnazmaTnueckas MmemOpaHa, ee cBoiicTBa U pyHKIMH. [{uTomnnasma u ee opraHouibl.
Onnomem6OpanHble oprasouas! kietku: JI1C, annapar ['onbaku, TM30COMBI.
[TosryaBTOHOMHBIE OpraHOWbI KJIETKU: MUTOXOHJIpUH, I1acTU bl [Ipoucxoxaenue
MUTOXOHApHH 1 mmactul. Bunel mnactun. HememOpaHHbIe OpraHOU/IbI KJIETKH: pUOOCOMBI,
KJIETOYHBINA LEHTP, UEHTPUOJIN, PECHUYKH, KTYTUKU. DYHKIIMHU OPTaHOUOB KJIETKH.
Bxirouenus.

Anpo — perynsTopHbIi 1ieHTp KiAeTKU. CTpoeHue sapa: saepHas 0007J049Ka, KaproIiazma,
XPOMATHUH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.
JdemoHcTpaumu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. nelinen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panknun, K.M. bap.



Juarpammbl: «Pacnpenenenne XUMUYECKUX SJIEMEHTOB B HEXKMBOW TIPUPOJIEY,
«Pacnpenenenrne XUuMUYECKUX IJIEMEHTOB B JKUBOU MPUPOJIE».

Tabnuue! u cxemsl: «Ilepuoandeckas TabaMIIa XMMUYECKHX 3JIEMEHTOBY, «CTpoeHHe
MOJIEKYJIbI BOAb, «buocunTes 6enka», «CTpoeHne MosieKysbl 6enka», «CTpoeHne
bepmenta», «Hyknennossie kucnotsl. JJHK», «Ctpoenue monekynst AT®», «CtpoeHue
AYKAPUOTHYECKON KIETKW», « CTpOeHHE JKUBOTHOM KIETKN», « CTpOEHUE PACTUTEIIHHOMN
KIeTKn», «CTpoeHne NpoKapuoTHIECKON KIIeTKN», «CTpoeHue sapa KIETKN», «Y TIIEBOIBD,
«JInnuaeny.

O6opynoBaHHe: CBETOBOW MUKPOCKOII, 000py/T0OBaHKE JIJIsl POBEICHNS HAOIIOACHUH,
U3MEpEHUil, SKCTIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTEpHUATIbHBIX
KJIETOK.

JlabopaTopHble U PaKTHYeCKUe PadoThI:

Jlaboparopuas padota Ne 1. «3yueHue KaTaIUTUIECKON aKTUBHOCTH ()EPMEHTOB (Ha
MpUMEpEe aMHUJIa3bl WM KaTaiasbl)y.

Jlaboparopnast pabota Ne 2. «3yueHnue cTpoeHHsI KIETOK paCTeHHM, )KUBOTHBIX U OaKTepuit
M0JT MEKPOCKOITOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OIMUCAHHE).

Tema 4. ' KuzHeaesATeILHOCTH KJIETKH.

OOmMeH BemecTs, WM META00IU3M. ACCUMIUTSINS (TUIACTUYECKUN OOMEH) ¥ TUCCUMUIISIITUS
(3HepreTudeckuii 0OMEH) — JIB€ CTOPOHBI €IMHOTO TpoIiecca MeTabonu3mMa. Poib 3akoHOB
COXPAHCHHUS BEIICCTB M SHEPTUU B IOHUMAaHUU MeTaboJIM3Ma.

Tumel oOMeHa BemecTB: aBTOTPOGHBINA U TeTepoTpodHEI. Ponb GpepMeHTOB B 00MEHE
BEIIECTB U MPEBPAILIEHUU YJHEPTUH B KIICTKE.

®dorocunte3. CBeToBas u TeMHOBast pa3sl hoTocuHTe3a. Peakunu ¢poTocuHTe3A.
DddexTuBHOCTE hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A JUIS KU3HU Ha 3emiie. Briusaue
yCIIOBHH Cpefibl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBILICHHUS €r0 MPOYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHui.

XemocuHTe3. XeMOCUHTE3UpYIole OakTepun. 3HaUeHNEe XeMOCUHTE3a JIJIs )KU3HH Ha
3emute.

DOHepreTudeckuii 0OMeH B KIeTKe. Paciierienne BemecTB, BbIICICHUE H aKKyMYJTHPOBAaHNE
SHEPIUuu B KJIETKE. DTalbl SHEpreTnyeckoro oomMena. ['nukonus. bpoxenue u ero BUabIL.
Kucnopoanoe oxuciaenue, uim KieTouHoe apixanue. OkucaurensHoe GochopuinpoBaHue.
D¢ (heKTUBHOCT 3HEPreTHUECKOro oOMeHa.

Peakiiun matpuunoro cunresa. ['enernueckas uapopmanus u JJHK. Peanuzanus
TeHEeTHYECKOM nHpOopMalu B KJIeTKe. | eHeTnueckuil Kol ¥ ero CBOWCTBa. TpaHCKPHUIILIUS —
MatpuuHbiid cuate3 PHK. Tpancnsius — 6uocunTtes Oenka. DTamnbl TPAHCIISIITIH.
KonupoBanue amuHokuca0T. Posib pubocom B GnocuHTe3e OemKa.



Hexknetounsie hopmebl sxu3Hu — BUpychl. icTtopus otkpeitus BupycoB ([.1. ViBaHOBCKUiN).
OCOOEHHOCTH CTPOCHUS M KU3HEHHOTO IWKJIa BUpPYycoB. bakrepuodaru. bonesHu pacrenuii,
KMBOTHBIX U Y€JIOBEKa, BbI3bIBacMble BUpycamu. Bupyc nmmyHnoaeduiura gyenosexa (BUY)
— Bo30Oymutens CIIM/]a. OOpaTHast TpaHCKpHIIIKS, peBepTa3a U uHTerpasa. [Ipodpunakruka
pacnpocTpaHeHHsI BUPYCHBIX 3a00J1€BaHUH.

JdemoHcTpaumnu:
[Toptpets: H.K. Konsuos, [I.1. UBanoBckuii, K.A. Tumupsses.

Tabmure! 1 cxeMbl: « Tunsl muTanws», «MeTadboau3m», « MUTOXOHAPHUD», « JHEPTETUICCKUI
obmen», «Xiopomiaact», «Dotocunresy», «Ctpoenne JHK», «Ctpoenue u
¢byHKIHOHMpOBaHUE TeHa», «CuHTe3 Oenkay, «I'eHeTnueckuii Kom», «Bupycs»,
«baxtepuoparn», «Ctpoenue u xxu3HeHHbIH nuka supyca CI1M/a, 6akrepuodaray,
«Pemmukanus JTHK.

Ob6opynoBanue: moaenu-amunkanuu «Yapoenue JIHK u tpanckpuniusy, «buocunres
oenkay, «CTpoeHue KIETKW», Moenb cTpykTypsl JJHK.

Tema 5. PazMHoxeHHE U HHAUBUAYAJIBbHOC PAa3BUTHE OPraHU3MOB.

KrneTounslii nuki, Ui >kM3HEHHbIN UK KieTku. MaTepdasza u mutos. [Iporeccsl,
npoTekaromue B uaTepdaze. Permukanus — peakiust MatpuuyHoro cuntesa JJHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIN Ha0Op — KapuoTHM. [UTIIIONIHBIN U TaITIOMIHBIA XPOMOCOMHBIE
Habopbl. XpomaTuabl. L{lutonoruyeckrue OCHOBBI Pa3MHOKEHUS U MHIUBUYalIbHOTO
Pa3BUTHUS OPTraHU3MOB.

Jenenue knetku — muto3. Craguu mutosa. ITponeccsl, npoucxoasiye Ha pa3HbIX CTaAUIX
MHUTO3a. brUoIornyeckuii CMBICII MUTO3a.

[IporpamMmmupyemas rudesnb KIETKH — aromnTo3.

®opMBbl pa3MHOKEHHSI OPTaHU3MOB: O€CII0I0e 1 M0JI0Boe. Busl Oecronoro pa3MHOKEHUS:
JieJIeHUE Ha/IBOE, TOYKOBAaHUE OJJTHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKE, BET€TATHBHOE
pasMHOkeHHe. VICKyCCTBEHHOE KIIOHUPOBaHHE OPraHU3MOB, €r0 3HAUEHUE JUIs CEJIEKLIUU.

ITonoBoe PAa3MHOXKCHHUC, €TI0 OTIINYUA OT 0ecI10J10T10.

Meiioz. Craguu Mmeiio3a. [Iponeccel, nmpoucxoasuiue Ha craausx Merosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronorndecknii CMbICI M 3HAYEHUE MEN03a.

I"amerorenes — mporiecc 00pa3oBaHuUs MOJOBBIX KIETOK Y )KUBOTHBIX. [10JI0OBBIC XKee3bl:
CEMEHHHKH U suyHuKU. OOpazoBaHue U pa3BUTHE MOJOBBIX KIETOK — raMeT (CIepMaTo30m1,
SIIIEKIIETKA) — CIIEpMAaTOTreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHHUS SIMIIEKIETOK U
criepmaro3onaoB. OmnoaorBopenue. [laprenorenes.

NunuBunyansHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIILHOE pa3BUTHE (IMOPHUOTEHES). ITaIlbl
SMOPHOHAIEHOTO PAa3BUTHS Y TO3BOHOYHBIX KUBOTHBIX: IpOOJICHHE, TaCTPYISAIMS,
opranorenes. [ToctamOproHansHOE pa3BuTHe. TUIIBI TOCTIMOPHUOHATIHLHOTO PA3BUTHS:



npsMoe, HernpsiMoe (JIMUMHOYHOE). BiusiHue cpe/ibl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPHI,
CIIOCOOHBIE BBI3bIBATH BPOXKACHHBIE YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 [BETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTA/IUU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuis! u cxeMbl: «@OpMBI pa3MHOKEHUST OPTraHU3MOBY, «/[BOITHOE OIJI0I0TBOPEHHE Y
LIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE PACTEHUI, «/leleHne KIIeTKU
OakTepuit», «CTpoeHUE MOJIOBBIX KIIETOK», «CTpOeHUE XPOMOCOMEBI», «KIIeTOUHBIN UKD,
«Penmnukanusa JJHK», «Mwuto3», «Meio3y», «IIpsMoe u Henpsimoe pa3Butue», «l'amerorenes
Yy MJIICKONTUTAIONINX U YeoBeKa», « OCHOBHBIC CTAJIUH OHTOTEHE3a.

O6opynoBaH#e: MUKPOCKOT, MUKpoTpenaparsl « CriepMaTo30U bl MICKOTHTAIOIIETOY,
«SliflexieTka MIIEKOUTAMIEro», «KapruoknHes B KJIIETKax KOpeIKa JIyKay, MarHUTHast
MoieTb-anruKanus «Jlenenne knetkm», moaens JIHK, Mogens MeTadazHoit XpoMOCOMBI.

JlabopaTopHbIe 1 pPaKTHYeCKUe padoThI:

JlaGopaTopnas pabora Ne 3. «HabmoneHne MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa JTyKa Ha
rOTOBBIX MUKpOIIpenapaTax.

Jlaboparopnas padota Ne 4. «3yueHue cTpOCHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax.

Tema 6. HaciaeacTBeHHOCTDh M H3MEHYHBOCTh OpraHusmMosB.

[Ipenmet u 3aaun renetuku. lctopus pa3BUTHS T€HETUKU. POb nuToaoruu u
SMOPHUOIIOTUY B CTAHOBIICHUU T'€HETUKHU. BKIag poccuiickux U 3apyOeKHbBIX yUEHBIX B
pa3BUTHE TEHETUKU. METOIbl TeHETUKH (TUOPHUI0IOTUYECKUM, IUTOTCHETHUECKUH,
MOJIEKYJISIpHO-TeHeTHUecKHii). OCHOBHBIE TeHETHUeCKHEe MOHITHS. | eHeTnyeckas
CHMBOJIMKA, UCTIOJIb3yEMasi B CXEMaxX CKPEIMBaHHIA.

3aKOHOMEPHOCTH HACJIEA0BaHUs IPU3HAKOB, yCcTaHOBIEHHBIE I'. Menaenem.
MonoruGpuaHOe CKpelMBaHue. 3aKOH €UHO00pa3rs THOPHUIOB TIEPBOTO TTOKOJICHHS.
IIpaBmiio noMUHUPOBaHUS. 3aKOH pacUIeIUIEHUs] IPU3HAKOB. [ MIOTe3a YMCTOTHI FaMeT.
[TomHOE ¥ HEMOJTHOE TOMHHUPOBAHHE.

JlurnOpuHoe CKpenBanue. 3aKOH HE3aBUCUMOTO HACJIeIOBAHUS TIPU3HAKOB.
[{uToreHeTnuecKrue OCHOBBI JUTMOPUAHOTO CKpPEIIMBAaHUs. AHAIN3UPYIOLIEe CKpEeIUBaHKE.

Hcnonn3oBanne AHATIU3UPYIOIICTO CKPCIIMBAHUA I ONIPEACTICHUA TCHOTUIIA oco0Ou.

CuenieHHOe HacienoBaHue npusHakoB. Pabora T. Moprana no crenjieHHOMY
HacJIeI0OBaHMIO TeHOB. Hapyiienue cuennenus reHoB B pe3ynbTaTe KpOCCHHIOBEpa.

XpoMOCOMHasl TeOpus HacleACTBEHHOCTH. [ eHeTuueckre KapThl.



I'eneTuka momna. XpOMOCOMHOC OIIPECACIICHUC T10J1a. AYTOCOMBI U TTOJIOBBIC XPOMOCOMEI.
I'omorameTHBIC U reTeporaMEeTHbLIC OPraHU3MBbl. HaCJ'IeI[OBaHI/IG IMPU3HAKOB, CHICIIJICHHBIX C
IIOJIOM.

N3meHunBOCTh. Bupl N3MEHYMBOCTHU: HEHACIIEACTBEHHAS U HACJeACTBEHHAs. Posb cpebl B
HEHACJIeICTBCHHON U3MEHYMBOCTH. XapaKTePUCTHKA MOAU(PUKALIMOHHON N3MEHYUBOCTH.
BapuanuonHsslii psn v BapuanmonHas kpuBas. Hopma peakiuu npusHaka. KonndyecTBeHHbIE
Y Ka4eCTBEHHbIC MMPU3HAKHM U UX HOpMa peakiuu. CBolicTBa MOAM(PUKALIMOHHOM
M3MEHYHMBOCTH.

Hacnencreennast, MM reHOTUIINYECKasA, H3MEHYNBOCTL. KoMOMHATHBHAS N3MEHYUBOCTD.
Meii03 1 10JI0BOI#1 Tpo1iecc — OCHOBa KOMOMHATHUBHOW M3MEHYMBOCTU. MyTallmoHHAS
M3MEHUYUBOCTh. Kitaccudukanus MyTanuii: TeHHBIE, XPOMOCOMHBIC, TCHOMHBIC. YacToTa u
MPUYKHBEI MyTanuii. MyTareHHbie (GakTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B
HacnencTBeHHoi m3menunBoct H.M. BaBuiona.

BHCﬂI{CpHaﬂ HacCJICACTBECHHOCTh U U3MCHYMBOCTD.

I'eneruka yenoseka. Kapuorun uenoBeka. OCHOBHbIE METO/Ibl TEHETUKHU YEJIOBEKA!
reHEATOTHYCCKUN, OJIM3HEIOBBIN, IIUTOTCHETHYCCKUN, OMOXUMUYECKHI, MOJIEKYJISIPHO-
reHeTudyeckuid. COBpeMEeHHOE ONpe/IeJICHUE TeHOTHUIIA: TOTHOTEHOMHOE CEKBEHHUPOBAHUE,
TeHOTHIMPOBaHKE, B TOM dHcie ¢ momoinbio [11[P-ananu3a. HacnencTBennsie 3a00eBaHus
YeloBeKa: TeHHbIE 00JIe3HH, OOJIE3HU C HACIEACTBEHHOMN MPEIpacoioKeHHOCTBIO,
XpoMocoMHBIe 0osie3HU. CoMaTHYeCKHUe U TeHepaTUBHBIC MyTalui. CTBOJIOBBIE KIETKHU.
[TpunIUnIe! 310poBOro o0pasa KU3HH, JUATHOCTHUKH, TPOPUIAKTUKA U JICUCHUS
TeHETUYECKUX 00JIe3HeH. MeauKo-TeHETHIeCKOEe KOHCYJIbTHPOBaHUE. 3HAUCHUE
MC,Z[HL[HHCKOﬁ TFCHCTUKHU B IPCAOTBPALICHUN U JICUCHUH I'CHCTUYICCKUX 3360H€B3Hﬂﬁ
YyeJoBeKa.

JdemoHcTpaumnu:

[Toptpetsl: I'. Menaens, T. Mopras, I'. ne ®pus, C.C. YerBepukon, H.B. Tumodeen-
PecoBcknit, H.M. BaBuios.

Tabmuib! 1 cxembl: « MOHOTHOPHUTHOE CKPENIMBAHNE U €r0 IIUTOTCHETHYECKasi OCHOBAY,
«3aKOH pacUICIUICHUS U €Tr0 IIUTOT€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI TAMET),
«JlurnbpunHoe ckpenmBanuey, «Llurosornyeckre OCHOBBI TUTHOPHUIHOTO CKPEIITUBAHHMSI,
«Merio3», «B3anmoecTBre aJIeIbHbIX TEHOBY, «I €HETUUECKHE KapThl pACTEHU,
JKMBOTHBIX U YeJIOBEKay, «[ eHeTnka nojuay, «3aKOHOMEPHOCTH HACIIECIOBAHUS, CLIETUICHHOTO
¢ mojiom», «KapuoTumsel yeaoBeka U KUBOTHBIX», « BUabl ”3BMEHUMBOCTHY,
«MoaudukanmoHHas U3MEHIMBOCTHY, «HacnenoBanue pesyc-hakropay, «['eHeTHKa Tpyni
KpOBU», « MyTallMOHHAs1 U3MEHUYHUBOCTHY.

Ob6opynoBanue: MoAenu-anmIukanuu « MoHoruOpuaHOe CKpemrBanuey, «HermomHoe
JOMHHUPOBaHHEY, «IUrnOpuIHOE CKpemmBanmuey, «[lepekpect XxpoMocomy, MUKPOCKOIT U
MuKpomnpenapar «J{po3odunay (Hopma, MmyTarun GopMbl KPbLUTEEB U OKPACKH TENa),
repOapuii «I"0pox MOCEBHOI.

JlabopaTopHbIe U IpaKTHYeCKHe padoThI:



JlaGopaTopnas padora Ne 5. «M3yueHue pe3yabTaToB MOHOTMOPUIHOTO M JUTHOPUAHOTO
CKPEILMBAHUA y IpO30(UIIBI HA TOTOBBIX MUKpOIpENapaTaxy.

JlaGopaTopnas pabora Ne 6. «M3yuenne Moan(pUKaMOHHOW N3MEHUNBOCTH, IOCTPOCHHUE
BapHaIlMOHHOIO PAJIa U BAPUALIUOHHOW KPUBOW».

Jlaboparopnast pabota Ne 7. « AHanu3 MyTaiuid y 1po30¢ bl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTuueckas padora Ne 2. «CocTaBiieHre U aHATU3 POAOCIOBHBIX YEIIOBEKaY.
Tema 7. Cesexkuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak HayKa M Ipolecc. 3apoxkaCHHUE CEJIEKITNU U foMecTukaius. Yaenne H.1.
BaBuioBa o 1ieHTpax mpouCXO0XASHUS 1 MHOT000pa3us KyJlIbTYPHBIX pacTeHui. LIeHTpsI
MPOUCXOKACHUA JOMAIIHUX KMBOTHBIX. COpT, nopozaa, miraMm.

CoBpeMeHHbIE METO/IbI CENeKIIMUA. MacCOBBIN 1 MHIUBUAYaJIbHBIN OTOOPHI B CEJIEKIIUN
pacTeHuil u KUBOTHBIX. OLIeHKa SKCTepbepa. bIM3KOpOoACTBEHHOE CKpEIIMBaHUE —
uHOpuauHT. Yucrtas nunusa. CKpeluBaHue YUCTHIX JIMHUMA. ['eTeposuc, uinm rudbpuaHas cuia.
HeponctBennoe ckpemuBanue — aytopuannr. OTnaneHHas ruOpuaAn3aius U ee yCIeXH.
HckyccTBEHHBIN MyTareHes3 U MOJy4YeHHE MOJUIUIONI0B. [JOCTHKEHHS CENEKIIMU PACTEHU,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHosorus kak orpaciib Npou3BOACTBA. [ €HHAs MHKEHEpHUsI. JTalbl CO3AaHUS
pexombunanTHOU JIHK u Tpancrennsix opranuzmos. Knerounas nmkeHepusi. Knerounsie
KYyJIbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOKEeHHE pacTeHui. KinionupoBanue
BBICOKOIIPOYKTHUBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. DKOJIOIMUECKHUE U ITUUECKUE
npobaembl. MO — renernyeckn MOIUGUIIMPOBAHHBIC OPTAHU3MBI.

JeMoHCcTpanmu:
IToptpersr: H.W. BaBunos, 1.B. Muuypum, I'./[. Kapneuenko, M.®. BaHoB.

Tabmuie! u cxeMbl: kaprta «L{eHTpbl IPOUCXOKACHUS U MHOTO0Opa3Hst KYJIbTYPHBIX
pactenuit», «Ilopoapl TOMAIIHUX JKUBOTHBIX», «CopTa KYJbTYPHBIX PACTEHUI,
«Otnanennas rubpuauszanus», «Padorsr akagemrka M.®D. MBanoBay, «[lonmummonaus,
«O0BeKTHI OnoTEXHOIOTUNY, «KIileTouHble KYyIbTYphl U KJIOHUpOBaHHUE», « KoHcTpyupoBanue
Y TIEPEHOC T€HOB, XPOMOCOMY.

ObopynoBaHue: MYJISDKU TUIOI0B U KOPHEIUIOAOB TUKUX (POPM U KYJIBTYPHBIX COPTOB
pactenuii, repbapuii «CelbCKOX035IICTBEHHbIE PACTEHUS.

JlabopaTopHbIe U NpaKTHYeCKHe padoThI:
Okckypeusi «OCHOBHBIE METOJIbI U JOCTHKEHUSI CEJIEKIIUU PACTEHHUM U )KUBOTHBIX (Ha

CEJIEKIIMOHHYIO CTaHLHIO, TUIEMEHHYIO (epMy, COPTOMCIIBITATENbHBIN YYacTOK, B TEIUINYHOE
X034UCTBO, JIA0OPATOPUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».



11-i1 kaace
Tema 1. DBOJTIOLHOHHAA OUOJOTUA.

[IpeanochuIKu BO3SHUKHOBEHHUSI 3BOJIOLIMOHHON TEOPUU. DBOJIIOIIMOHHASI TEOPUS U €€ MECTO
B Onosoruu. BiusHue 3BOMIOLMOHHON TEOPUH HA pa3BUTHE OUOJIOTHH U APYTUX HAYK.

CBuzerenbcTBa BOTIONHA. [1a€OHTOIOTHUECKHE: TTOCTIEAOBATEIFHOCTD MTOSIBICHUS BHJIOB B
MAJICOHTOJIOTUYECKOH JICTOMHCH, TIepexoiHbie GopMbl. broreorpaduueckue: cXoacTBO U
paznuuue dayH u GIop MAaTEPUKOB U OCTPOBOB.

OMOPHUOIOTHYECKUE: CXOCTBA U PA3INUYUs SMOPUOHOB PAa3HBIX BHJIOB I03BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTUYHBIE, PYJUMEHTAPHBIC OPraHbl,
aTaBU3MbI. MOJIEKYIIPHO-OMOXMMHUYECKHE: CXOACTBO MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonnonHas teopus Y. Jlapsuna. [Ipeanocsiiky BO3HUKHOBEHUS JAPBUHU3MA.
JIBIDKYIIIME CUITBI BOJIFOLIMYU BUJIOB 110 J{apBUHY (M30BITOYHOE pa3MHOXKEHHUE NIPU
OrPaHUYECHHOCTH PECYPCOB, HEOPEIEIEHHAs N3MEHIUBOCTh, OOpb0a 3a CyIIeCTBOBaHHE,
€CTECTBEHHBII 0TOOD).

Cunternyeckas teopus 3Bostoruu (CTD) U ee OCHOBHBIE TOJOKEHHUS.
Muxkposomronus. [Tomysanus kak equHULA BUIA U 3BOJIOLUY.

JiBmoxy1iue cuibl ((pakTopbl) SBOJIIOLIMK BUJOB B pupoje. MyTallMoHHBIN IpoLecC U
KOMOMHATHBHAs U3MEHUYMUBOCTb. [10My IsIIMOHHbBIE BOJIHBI U Apeiid reHoB. M3omsamus n
MUTpaLusl.

EcTectBeHHbI 0TOOP — HaNpaBIAOLUN (akTop BoOLNN. DOPMBI ECTECTBEHHOTO 0TOOpA.

[TprucnocoOaeHHOCTh OPraHU3MOB KakK pe3ysbTat 3BoJtoH. [IpuMepsl nprcrnocobneHuii y
OpraHu3MoB. ApoMop(o3bl U HAHOAAANTALINN.

Bun u Bunoo6paszoBanue. Kpurepuu Buga. OCHOBHBIE (OPMBI BUIO00PA30BAHHS:
reorpagpuueckoe, K0JI0rHYECKOE.

MaxkposBomrorusi. DopMbl 3BOTIONUN: (UIETUYECKasi, IUBEPTeHTHAs, KOHBEpPTreHTHas,
napajuienpHas. HeoOpatuMocTh 3BOMTIOIHH.

[IpoucxoxaeHue oT HeCMeUATU3UPOBAHHbBIX MpeKoB. [Iporpeccupyromias cnenuann3anus.
AJlanTUBHAS paavanus.

JdemoHcTpaumnu:

IToprpersr: K. JInunnei, JK.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M. bap, 3.
I'exkkens, @. Mromep, A.H. CeBepiios.



TaGnuue! u cxemsl: «Pa3BuTHE OpraHMYECKOro MuUpa Ha 3emiie», «3apoIbILIN MO3BOHOUYHBIX
AKHUBOTHBIX», «Apxeontepukcy», «@opmbl O0pHOBI 3a CyLIECTBOBaHUE», « ECTECTBEHHBIN
ot60p», «MHOroobpasue COpToB pacTeHU», « MHOrooOpa3ue nopo1 KUBOTHBIX»,
«[omymsummny, « MyTanmoHHasi ©3MEHYHBOCTBY, «ApoMop(o3b», «anoanantanum,
«O061mas nerenepanusy, «/IBmwkymue cuisl 3Bomonun», «Kapra-cxema mapuipyra
nytewectBus Y. Jlapsuna», «boprba 3a cymiectBoBanuey, «IIpucrnoco6ieHHOCTb
opranusMoBy, «I'eorpaduyeckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUJ000OPa30BAHUEY .

O6opynoBaHue: KOJUIEKIHSI HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPAcKH, HA0Op TUIOAOB U
ceMstH, Kojutekuus «IIpuMepsl 3aIUTHBIX TPUCIIOCOOICHUN Y AKUBOTHBIX», MOJICTb
«OCHOBHBIE HaIPaBJICHUS YBOJIIOLUNY, 00beMHas MoieNb «CTpOeHHE MOJIOBHOT'O MO3Ta
II03BOHOYHBIX).

buoreorpaduyeckas kapta Mupa, Kojuiekuus «PopMbl COXpaHHOCTH HCKOTAEMBbIX
KUBOTHBIX U pacTEHUI», Mojieb-anmiaukanus «llepekpect XxpoMocoM», BlIaXKHbIE
npemnapatsl «Pa3Butue HacekoMoroy, «Pa3BuTHe JArymKkny», MUKponpenapat «Jpo3opuna»
(Hopma, MyTanuu GOpMbI KPbLILEB U OKPACKHU TEJIA).

JlabopaTopHble U PaKTHYEeCKUE PadOThI:
JlaGopatopnas pabora Ne 1. «CpaBHeHHE BUIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

JlaGopaTopnas pabora Ne 2. «Onucanue Npucrnoco0JIeHHOCTH OpraHu3Ma U ee
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

ILOHaqume HpeL[CTaBJIeHI/IH (0] SapO)KI[eHI/II/I JKHN3HU. HaquLIe THUITOTE3bI BOBHUKHOBCHUSA
KU3HM Ha 3eMJie: abMoreHe3 U MaHCIepMust. XUMHUYECKast YBOTIOIUSA. AOMOTEHHBIN CUHTE3
OpFaHI/I‘-IGCKI/IX BCIICCTB U3 HCOpF&HH‘-I@CKI/IX. 3KCHepI/IMCHTaJIbHOG HOI[TBep)KI[QHI/Ie
XUMHYECKOU aBoronmu. HadaapHble dTamnsl Ononorndeckoii 3soironuu. I unoreza PHK-
mupa. opmupoBaHre MEMOPaHHBIX CTPYKTYP M BOSHUKHOBEHHE POTOKJIETKU. [lepBbie
KJIETKH ¥ BX HBOIOIMSA. DOPMHUPOBAHNE OCHOBHBIX TPYIII )KHUBBIX OPTaHU3MOB.

Pa3zButure xu3nu Ha 3emMie 1o spam u nepuogaM. Karapxeil. Apxeiickasi 1 mpoTepo3oncKas
apsl. [Taneo3oiickas spa v ee Iepruoabl: KeMOPUNCKHIA, OPJIOBUKCKUMN, CHITYpUNCKUIA,
J€BOHCKHI, KAMEHHOYTOJIBHBIN, IEPMCKHM.

Me3o30licKkast 3pa U €€ epUoAbl: TPUACOBBIN, IOPCKUH, MEJIOBOM.

KaiiHo30licKas 3pa u €e epro/pl: 1aJIe0reHOBbIN, HEOT€HOBBIN, aHTPOIIOIE€HOBBI.
XapaKkTepHuCTHKa KJIMMaTa U Ie0JIOTNYeCKUX npoueccoB. OCHOBHBIE ATallbl ABOJIIOLAN
PacCTUTEIBHOTO U KUBOTHOTO MUpa. ApoMop(do3bl y pacTeHul U )KUBOTHBIX. [losiBIEeHME,

pacuBET U BBIMUPAHHUC I'PYIIIT ) KUBBIX OPIraHU3MOB.

Cucrema OpraHM4YECKOro MMpa Kak OTpaXeHHE dBONIONMHA. OCHOBHBIE CUCTEMATHYECKUE
IPYIIIBI OPTraHU3MOB.



BBOJ'II-OI_[I/IFI YCJIIOBCKaA. AHTpOHOJ’IOFI/IH KaK HaykKa. PazButne HpeI[CTaBJ'ICHI/II\/'I (¢}
MPOUCXOKIACHUHN YCIIOBCKA. MeTtonpr HU3YYCHUS aHTPOIIOICHE3A. CXOI[CTBa " pasiinuuia
YyeJIoBeKa 1 KMBOTHBEIX. CHCTeMaTHYeCKOe ITOJIOJKEHHE YeJIOBEKa.

JIBroxymme cuiibl (pakTopsl) aHTpornorene3a. HacnencrBeHHass M3MEHUYUBOCTD U
€CTeCTBeHHBII 0TOOpP. OOIIECTBEHHBII 00pa3 KU3HU, U3TOTOBJIICHUE OPYIUN TPyAa,
MBIIIUICHUE, PEUb.

OCHOBHBIE CTaIUU ¥ BETBH YBOIIOLUH YEI0BEKA: ABCTPATIONUTEKN, YEIOBEK yMEIbIi,
UYenosek npsamoxoasaimmii, Yenosek Heanaepranbckuii, Yenosek pasymusiid. Haxonku
HCKONAEMBIX OCTaTKOB, BPEMs CYILIECTBOBaHMsI, 00JIaCTh pacIpOCTPAHEHUsI, 00BEM
TOJIOBHOT'O MO3ra, 00pa3 >KU3HHU, OPYAUS.

Yenoeueckue packl. OCHOBHBIE OOJIBLINE PACKI: €BPOIICOUIHAS (eBpa3uiicKas), Herpo-
aBCTpajionIHas (3KBAaTOpHAJIbHAS), MOHTOJIOMIHAS (a3MaTCKO-aMepUKaHcKas). YepTsl
IPUCIIOCOOTIEHHOCTHU MpeACTaBUTENEH YeIOBEUECKUX PAC K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:
[Toptpetsr: @. Penu, JI. ITacrep, A.H. Onapun, C. Musuep, I'. FOpu, Y. lapBus.

Tabmuis! u cxembl: «BosHukHOBeHHe CONHEYHOM CUCTEMBI», «Pa3BuTHE OpraHNuYecKoro
Mupa», «PacturenbHas kineTka», « KuBoTHas kietka», «lIpokapuoTnyueckas KIeTKay,
«CoBpeMeHHasi CUCTeMa OpraHNYecKoro Mupa», «CpaBHeHHE aHATOMUYECKUX YePT CTPOCHUS
YEJIOBEKA U YEJIOBEKOOOpa3HbIX 00€3bsiH», « OCHOBHBIC MECTa MaJCOHTOJOTUYECKUX HAXO0IOK
MIPEIKOB COBPEMEHHOTO UeIOBeKay, «/IpeBHeliue moany», «JpesHue mroany, «Ilepbie
COBpPEMEHHBIC JTIOAMNY», «YeIoBeuecKne pace».

Ob6opynoBanue: Mmyspku «IIpoucxosxaenne yenoBekay (OI0CThl aBCTPATIONUTEKA,
NUTEKAaHTPOIa, HeaHAepTalIbIa, KPOMAaHbOHIIA), CICTIKN WIIH N300pakeHUs] KAMEHHBIX
OpYIHii IepBOOBITHOTO YeNIOBEKa (KaMHHU-YOMIIEPHI, pyOuiia, ckpedia), Te0XpOHOJIOTHUECKas
Tabnnia, KoyuteKnus «@opMbl COXpaHHOCTH MCKOIIAEMBIX KMBOTHBIX U PACTEHHI».

JlabopaTopHble U PaKTHYEeCKUEe PadoThI:

[Tpaktuyeckas pabora Ne 1. «M3yueHne uCKONaeMbIX OCTATKOB PACTEHHUH U )KUBOTHBIX B
KOJUIEKIIASAX).

DKCKypcus « IBOIOIUS OPTaHUYECKOr0 MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN UITH
KpaeBequeCKUil My3eil).

Tema 3. OpranusmMsl 1 OKpY:KaloLas cpeaa.

DKOJIOTHS KaK HayKa. 3aJ1auyd U pa3/ielibl SKOJOTHUU. MeTOAbl SKOJIOTHYECKUX UCCIEAOBAHUM.
DKOJIOTHUECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEIOBEKA.

Cpenpl 0OuTaHMsI OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/IYIIIHAS, TOUYBEHHAS,
BHYTPUOpPTraHU3MEHHASI.



Okonornyeckue pakropsl. Kiaccudukanms sxonoruueckux Gpakropon: abMOTHUECKHE,
OMOTHYECKHE U aHTPOTIOTeHHEIE. J[eiCTBIE SKOIIOTHIECKUX (DAKTOPOB Ha OPTaHU3MBI.

AlGuotnueckue GaKkTOphl: CBET, TEMIIEPATYPA, BIAKHOCTh. DOTONEPUOAN3M.
[TpucnocoOneHus OpraHu3MoOB K ACHCTBUIO abuoTHYecKux (hakTopoB. bruonorndyeckue
PUTMBL.

buotnueckue akropel. Buabl OMOTHYECKUX B3aUMOACHCTBUI: KOHKYPEHIHS, XHITHHYECTBO,
cumOuo3 u ero Gopmsl. [lapasutusm, kooneparnus, MyTyaanu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HeUTpanu3M. 3HaueHHe OMOTHYECKUX
B3aUMOJICHCTBUM JJIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJOrMYECKHE XapaKTEPUCTUKHU NomyIauud. OCHOBHBIE MOKA3aTENN HOMYJISINN:
YHUCIIEHHOCTD, INIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTD, IPUPOCT, MUrpaLus. JJuHaMuka
YHUCJIEHHOCTHU MOIYJISILIUY U €€ PeryJIsiusl.

JdemoHcTpaumuu:

[Toptpetsl: A. I'ym6onbar, K.®@. Pynse, O. I'ekkens.

Tabnuue! u cxemsl: kapta «IIpupoaHsie 30HbI 3emMin», «Cpesibl 0OUTaHHUs OPTaHU3MOBY,
«Dotonepuoanzm», «llomymnsiuun», «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH MOIMYJISILIUU
uHOy30pun-Typenbkn», «llumessie nenmy.

JlaGopaTopHble U MpaKkTHYecKHe padoThi:

Jlaboparopras padota Ne 3. «Mopdonorudaeckre 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT
OOHUTaHHS.

Jlaboparopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJICYCa.
[Tpaktrueckas padota Ne 2. «IToacyeT mIOTHOCTH MOMYJISIIIMI pa3HBIX BUIOB PACTCHHIN.
Tema 4. Coo01mecTBa U IKOJIOTHYECKHE CUCTEMBI.

Coo011ecTBO opranu3mMoB — 6uorieHo3. CTpyKTypbl OUOIIeH03a: BUI0BAsI, MPOCTPAHCTBEHHAS,
Tpouueckas (mumeast). Buapi-goMmuHanThl. CBsI3u B OUOIIEHO3E.

DKOJIOTHYECKUE CUCTEMBI (9KocucTeMbl). [loHsTHE 00 2KOCHUCTEME U OMOTEOTICHO3E.
cI)yHKLII/IOHEI.]'HJHI:IE': KOMITOHCHTBI 3KOCUCTCMBI: TPOAYUCHTBI, KOHCYMCHTEI, pCAYLCHTHI.
KpyroBopot BemecTB 1 MOTOK SHEPTUH B 3KocucTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU
skocucTeMbl. [IuieBbie nenu u cetu. OCHOBHBIE TIOKA3aTeNId YKOCUCTEMEBI: Oromacca,
MPOAYKIUS. DKOJOTHUECKUE MMPAMUIBI: TIPOTYKIIHH, YUCICHHOCTH, Oromacchl. CBOHCTBA
9KOCUCTEM: YCTOMYUBOCTb, CAMOPETYJISILMs, pazBuTue. CyKieccus.

HpI/IpOI[HbIe 9KOCUCTEMBI. DKOCUCTEMBI 03€p U pCK. OKocHucTeMa XBOMHOTO HJIN
IIHUPOKOJIHMCTBCHHOI'O JIECa.

AHTPONOTreHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOoskocucTeMbl. buonorudeckoe n
X034HCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.



buopasnoobpasue kak GpakTop ycToiunBoCTH 3KocucTeM. CoxpaHeHHe OMOJIOTHIECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B.M. Bepnazackoro o 6uocdepe. ['panuibl, coctas u cTpykTypa 6uochepsl. Kusoe
BemecTBo U ero GyHkiuu. OcodeHHOCTH Orocdepbl Kak riao00aabHON YIKOCUCTEMBI.
JluHamMuueckoe paBHOBECUE M 0OpaTHas cBs3b B Onocdepe.

KpyroBopoTs! BemecTB 1 OMOre0OXUMHUECKUE LIUKIIBI AJIEMEHTOB (yTIiiepoa, a30Ta).
3oHanbHOCTH OHMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBo B Onocdepe 3emiin. AHTPOTIOTCHHBIE H3MeHEeHHS B Onocdepe. [ modanbpHbIe
HKOJIOTUYECKUE TIPOOITICMBI.

CocyiiecTBoBaHME MPUPOBI U yesnoBedecTBa. CoxpaHeHue 6MopasHooOpaszus Kak OCHOBA
ycroitunBoctu 6uocdepsl. OcHOBa pallMOHAIBLHOTO YIIPABICHHS IPUPOJHBIMU PECYPCAMU
UX HUCIONIb30BaHKE. JlOCTHKEeHNS OMOJIOTHUHN U OXpaHa MPUPOIBL.

JdemoHcTpaumnu:
[Moptpetsr: A. JIx. Tencnu, B.H. Cykaues, B.1. Bepnanckuii.

Tabmuie! u cxemsl: «[lummessle nienmy», «buorieHo3: cocta u CTpykTypay, «lIpupoaHse
coobmecTBay, «Llenu nuranusy, « Jkonoruueckas nupamuaay», «buocdepa u uenonex»,
«2KocHuCcTEMAa HIMPOKOJINCTBEHHOTO JIECay, « DKOCUCTEMA XBOMHOTO Jieca», «brnoreHos
BOZioEMay, «ArpoleHo3», «IIpuMepHble aHTPONOTeHHbIE BO3ACHCTBUS Ha IPUPOILY»,
«BaxxHelmme UCTOYHUKY 3arpsi3HEHUs BO3/yXa U IPYHTOBBIX BOI», «[louBa — BaxHenmas
cocTapisitomas ouocheps», « DaKTOPHI Ierpananuu mousy, «[lapaukoBbeiit d3hexT,
«®DakTopsl pagHOaKTUBHOTO 3arpsizHeHus Ouocheps», «O0mas crpykrypa ouochepsn»,
«Pacmpoctpanenue xu3Hu B Ouocheper, «O30HOBBIN dKpaH Onocheps», «Kpyrosopot
yriaepona B 0uochepe», «KpyroBopor azora B Ipupoe».

O6opynoBanue: MoAenb-anmInkanus « Tunuunsie 6MoLIeHO3bD», Tepbapuii «PacTuTenbHble
coo0miecTBay, KoJmekiun «broienosy», «BpeauTenn BaXXKHEUIIIUX CETbCKOX035IHCTBEHHBIX
KyJbTYp», TepOapuu 1 KOJUIEKIIMH PACTCHHM 1 KUBOTHBIX, MPUHAJIEKAIINE K PA3HBIM
3KOJIOTMYECKHUM TpyIminam oaHoro Buaa, Kpacuas kaura Poccuiickoit denepanuu,
M300paXEHUS OXPaHsIEMbIX BUJOB PACTCHHM U KUBOTHBIX.

TemaTHueckoe IJIAaHUPOBAHUE

10-i1 kaace
KoanuectBo yacon DJIeKTPOHHbIE
Ne | HammeHoBaHme P —_—
n/ |pasienoB MTeM | Beer | Kontponbn | [IpakTideck 00pasoBaTelbLHbIE
| nporpamMMbl o ble paGoThl | He padoThI pecypebl
1 | buonorus xak 2 0,5 bubanorexa ®I'MC «Mos




HayKa mkoia» — lesson.academy-
content.myschool.edu.ru/06
/10
bu6morexa ®IT'UC «Mos
) JKvBble cucTeMbl 1 1 mkona» — lesson.academy-
UX OpraHu3aIus content.myschool.edu.ru/06
/10
. Tpenaxep «O061ak0
XuMHYECKHUI p . p
3 | cocrtaB u cTpoeHue |8 1 1 3HAHUID. buosorus.
10 xmacc, OO0 «Pu3nKOH
KJIETKH
J1a6»
ONEeKTPOHHBIN
00pa3oBaTeNbHBIN pecypc
«Jlomamraue 3ananus.
4 JKusHenesreapHOC 6 Cpennee oOrmiee
Th KJICTKH obpazoBanue. buonorusy»,
10-11 xnacc, AO
«3narenscTBO
"IIpocBemienue»
Pazmuoxxenue u
5 |WHAMBHIYaTbHOS | 1
pazBuTHE
OpPTraHHU3MOB
HacnenctseHHocT
6 |b M U3MEHYMBOCTH |8 1 1,5
OpPraHHU3MOB
Cenexiusa
OpraHU3MOB.
7 [P 3
OcCHOBBI
OMOTEXHOJIOT I
8 |IloBTOpeHue 1
OBIIEE
KOJIMYECTBO
34 2 4
YACOB IIO
I[TPOIT'PAMME
11-i kaace
e HanmenoBanu | KosimyecTBo yacos
11/- e pa3iesioB u JueKkTpoHHbIe (LM poBbIE)
TeM Beer | KontposibHbl | [IpakTHYeCKH | ogpazoBaTe/ibHbIE pecypehl
" | uporpammer |0 e paéoTnl e paGoThI




bubnnorexa ®I'UC «Mos
1 OBOJIIOLMOHHAA 9 1 mKkoja» — lesson.academy-
Ouosorus content.myschool.edu.ru/06/1
1
BoznukHOBEHU bubmuorexa ®I'NUC «Mos
, |eupassuTHe 9 15 mkoJia» — lesson.academy-
YKU3HU Ha ’ content.myschool.edu.ru/06/1
3emie 1
Opramsybi TpeHazKep «O06mako
3 | oxpyxatomas |5 1 3HaHui». buonorus.
cpera 11 knacc, OO0 «Pusukon
pedl JIa6»
DJIEKTPOHHBIN
o0pa3oBaTeNbHBIN pecypc
Coobiectsa i «Jlomarraue 3a7aHusl.
Cpennee obiee
4 |skosioruyeckue |9
CHCTEMLL oOpazoBanue. buomorusy,
10-11 knacc, AO
«3naTenncTBO
"IIpocBemienue"»
5 |IloBTopeHue 2
OBILEE
KOJIMYECTBO 34
YACOB I1O

[TPOI'PAMME




