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IHHOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMMmbl MO OWUOJOTHU TEOPETUYECKYIO OCHOBY JJisl OIpEACNIeHUs MOIXO0J0B K (POpMUPOBAHUIO
comepkaHusi ydyeObHoro mipeamera «buororus» cocrtaBunu:  KoHuUenTtyaibHble mnojoxkenus DPIoOC COO o
B3aMMOOOYCIIOBICHHOCTH 1IeJIeH, collepKaHusl, pe3yIbTaToOB OOy4YEeHHs U TPeOOBAaHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB,
MOJIOKEHUST 00 OOIMX TENSIX W TPHUHIMIIAX, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSIHHME CHCTEMBI CPEIHEro OOIIero
obOpazoBanus B Poccuiickoit denepanuu, a Takxke MOJIOKEHUS O crenuduke OMOJIOrUU, €€ 3HAYEHUU B MO3HAHUU >KUBOM
IPUPOJBI U OOECTIICUEHUH CYIIECTBOBAHHUS 4YeIoBeuecKoro obmectBa. COriacHO Ha3BAaHHBIM IMOJIOKEHHUSM, OIPEIeICHBI
OCHOBHBIC (DYHKIIHH ITPOTPAMMEI TI0 OMOJIOTHH | €€ CTPYKTYpa.

[Iporpamma 1o Ouosnioruu Aa€T MPEACTABICHHE O LEsIX, 00 o0liel crpaTernu OOy4YeHUs, BOCHUTAHUS U Pa3BUTHS
oOyuaromuxcsi cpeacTBamu ydeOHoro mpeamera «buomorus», ompenenseT o00s3aTeNbHOE MPEAMETHOE COACPKAHHE, €TO0
CTPYKTYPY, pacipeeieHne Mo pasaenaM U TeMaMm, peKOMEHAYEMYIO MOCIe0BaTeIbHOCTh H3yUeHHUsI yaeOHOTo MaTepuaa C
Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TOTUKH 00pa30BaTEILHOTO IMpoIlecca, BO3PACTHBIX OCOOCHHOCTEH
oOyyJarommxcs.

B mporpamme mo OMOJOTHMH TakkKe YYHUTHIBAIOTCS TpPEeOOBaHUS K IUIAHUPYEMBIM JIMUHOCTHBIM, METANPEIMETHBIM H
MPEAMETHBIM pe3ysibTaTaM oOydeHusi B POPMHUPOBAHWN OCHOBHBIX BHJOB YUE€OHO-TIO3HABATEIHHOM JIEITEbHOCTH/yueOHbIX
JEHUCTBUN 00YyJarONIUXCsl IO OCBOCHUIO COIEPKAHUSI OMOJIOTUYECKOTO 00pa30BaHUs.

B nporpamme mo Ouosorum (10—11 kmaccel, 06a30BbIi YpOBEHb) peaTM30BaH MPUHIMI TMPEEMCTBEHHOCTH B U3YYCHUHU
Owosoruu, Oylaromapss 4eMy B HEW MPOCMATPUBACTCS HAMPABIICHHOCTh Ha Pa3BUTHE 3HAHWM, CBSI3aHHBIX ¢ (DOPMHUPOBAHHEM
€CTECTBEHHO-HAYYHOTO MHPOBO33PCHHMS, ICHHOCTHBIX OPUEHTAIINH JIMYHOCTH, YKOJIOTHICCKOTO MBIIUICHHS, MTPEACTABICHHMA
0 370pOBOM 00pase KU3HU U OCPEKHBIM OTHOIICHHEM K OKpY’KaroIIeH nmpupoaHon cpene. [loatoMy Hapsay ¢ m3ydeHHEM
00IIEOMOIOTUYECKNX TEOPHU, a TakKe 3HAHWUH O CTPOCHHHM JKHMBBIX CHCTEM pa3HOTO paHTa W CYIIHOCTH OCHOBHBIX
MPOTEKAIONIUX B HUX IPOIIECCOB B MPOrpaMMe IO OMOJIOTHH YyJIEJICHO BHUMAaHHUE HCIIOIB30BAHUIO MOJYYCHHBIX 3HAHUN B
MMOBCEIHEBHON >KM3HU JUIsI PEHICHUS TMPUKIAAHBIX 3a7ad, B TOM 4YHCIE: MPO(UIAKTUKH HACJICICTBCHHBIX 3a00JICBAHHMA
YelOBeKa, MEIUKO-TeHETUYECKOTO KOHCYJIbTUPOBAHHUS, OOOCHOBAaHUS JKOJOTHYECKH II€TECOO0pPA3HOTO TOBEACHUS B
OKpYXKaloIeld MPUPOTHOU CpeJie, aHalIu3a BIUSHUS XO3SHUCTBEHHOW NEATEIHOCTH YEIOBEKa Ha COCTOSIHHE MPUPOIHBIX H
HMCKYCCTBEHHBIX OJKOCHUCTEM. YCHUJIEHWE BHHMAaHHUS K TPUKIAAHOW HAMpPaBICHHOCTH ydeOHoro mpemmera «buomorusy
MPOJIMKTOBAHO HEOOXOJAMMOCTHIO OOECIEYCHHS] YCIOBUW I PEIICHHWs OJHOW W3 AaKTyalbHBIX 3a7ad [IKOJIHHOTO



Ouosoruueckoro oopasoBaHus, KOTopas MpearnojaraeT (GopMUpOBaHUE Y OOYYAIOIIUXCS CIIOCOOHOCTH aalTUPOBATHCA K
WU3MEHEHHUSIM JUHAMHAYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.

buonorus Ha ypoBHe cpenHero oOmiero oOpa3oBaHMsI 3aHUMAaeT BakHoe Mecto. OHa obOecrneuuBaeT (POPMUPOBAHUE Y
oOydJaronuxcsi MpeICTaBICHU O HAYYHOM KapTUHE MHpa, pacliupser ¥ o0000IIaeT 3HaHUA O JKUBOM Npupoje, e
OTJIMYUTENIBHBIX MPHU3HAKAX — YPOBHEBOM OPraHU3AlMU U HSBOJIOLMH, CO3JAET YCIOBUS JIS: MO3HAHUSA 3aKOHOB >KUBOM
npuponbl, (opMupoBaHus (DYHKIMOHATLHOM TPaAaMOTHOCTH, HABBIKOB 3JI0pPOBOTO U 0Oe€30macHOro oOpasa JKHU3HU,
3KOJIOTUYECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOUICHHUS K )KMBOW MPUPOJIE U YEIIOBEKY.

Bonbiioe 3HaueHue OMOJIOTHS UMEET TaKXKe JJIs PElICHUS BOCHUTATENBbHBIX W PAa3BUBAIOIIMX 3aJad CPEAHETO OOIIero
oOpa3oBaHusl, coUuaau3aluuu oOyvaromuxcs. M3ydeHue Ouonmorud oOecnieunBaeT yciaoBus Uil (HOPMHUPOBAHUA
MHTEIJICKTYaJIbHBIX, KOMMYHHMKAIIUOHHBIX ¥ HWH(MPOPMAIIMOHHBIX HABBIKOB, ACTETUUYECKOW KYJIbTYphl, CIIOCOOCTBYET
HMHTETpalu OMOJOTHYECKUX 3HAHUM C MPEJCTABICHUAMU U3 JAPYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKHU, XUMHUU U
reorpaduu. Has3BaHHbIE TOJOXKEHHS O MOpeIHA3HAYCHUM Y4eOHOro mnpeaMera «bHONIOTHS» COCTABWIM OCHOBY JIst
oTmpeeeHHs TOIX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €T0 COACPKaHuUs, MIPEACTABICHHOTO B MPOTpaMMe 1o OUOJIOTHH.
Ot60p conmepxkaHusi yueOHOro npenmera «buosorus» Ha 6a30BOM YPOBHE OCYIIECTBJIEH C MO3UIUN KYJIHTYPOCOOOPa3HOTO
MO/IX0/1a, B COOTBETCTBUU C KOTOPHIM OOyUaromuecst JOJKHBI OCBOWTHh 3HAHHS M YMEHHS, 3HAUMMbIC JJis1 (POPMUPOBAHUS
oO011el KyJIbTypbl, ONIPENCISIONINe aJeKBaTHOE MOBE/ICHNE YETIOBEKa B OKPYKAIOIIEH MPUPOTHON cpesie, BOCTpeOOBAaHHBIEC B
MTOBCEIHEBHON JKM3HU W TIPAKTHUECKOM JnearenpbHOCTH. Oco00e MECTO B ITOH CHCTEME 3HAHWUN 3aHMMAIOT JJIEMEHTHI
coJiepKaHusl, KOTOPBIE CIIy>KaT OCHOBOM /Jist (GOPMUPOBAHMS MPEICTABICHUN O COBPEMEHHON €CTECTBEHHO-HAYUYHON KapTHUHE
MHpa U [IECHHOCTHBIX OPUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIOIIMX TYMaHU3alUA OUOJIOTUUECKOTO 00pa30BaHUsl.
CtpyKTypupOBaHUE COJICpKaHUs y4eOHOr0 MaTepuasia B MporpaMme Mo OMOJIOTUH OCYILECTBICHO C YYETOM MIPUOPUTETHOTO
3HA4YCHUSI 3HAHUU 00 OTIMYUTEIBHBIX OCOOCHHOCTSX J>KMBOM MHPHUPOJBLI, O €€ YpOBHEBOW OpraHu3aluyd W HBOJOLMH. B
COOTBETCTBHHM C 3THM B CTPYKType yueOHOro mnpeaMera «buosiorus» BBIJACICHBI CIAEAYIOUIHNE COACpKATEIbHbIC JIMHUU:
«buonoruss kak Hayka. MeToapl Hay4yHOro mo3HaHus», «KileTka kak Owuosormdeckas cuctemMa», «OpraHu3M Kak
Oounonoruyeckas cucrema», «CucreMa 1 MHOrooOpaszue OpraHnyecKoro MUpa, « BOJIOLHUS KUBOU MPUPOIBD, « IKOCUCTEMBI
Y MPUCYIINE UM 3aKOHOMEPHOCTHY.

[ens n3ydenus yaeOHOrO nipenmerta «bruosorus» Ha 6a30BOM YPOBHE — OBJIAJICHUE 00YUYAIOMUMHUCS 3HAHUSIMU O CTPYKTYPHO-
(YHKIIMOHATBFHOW OpPTaHM3aIlMU KUBBIX CHCTEM PA3HOTO paHra M MPUOOPETEHHE YMEHUW HCIIOIh30BAaTh ATH 3HAHUS IS
IPaMOTHBIX JEHCTBUN B OTHOIICHUH OOBEKTOB JKMUBOU MPUPOJIBI M PEIICHUS PA3THYHbBIX )KU3HEHHBIX MTPOOJIEM.



JlocTikeHue 1enu u3ydeHus yueoHoro npeamera «bronorus» Ha 6a30BOM ypoBHE 00€CTICUMBACTCS PEIICHUEM CJIETYIOITUX
3ajay:

OCBOCHHE O0YUYaIOIIMMHUCS CUCTEMBI 3HAHUN O OMOJOTMYECKUX TEOPHUAX, YUCHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX,
npaBuiIax, COy>KaluX OCHOBOW It (pOpMUPOBAHUS MPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJax
HAy4YHOT'O TO3HAHUS, CTPOEHUHU, MHOT0O0Pa3nuu U OCOOCHHOCTSIX JKUBBIX CUCTEM PA3HOTO YPOBHS OpTraHU3all|H, BHIIAIOIIUXCS
OTKPBITUSAX ¥ COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHH;

(dhopMupoBaHUe y 00yUYaIOIIMXCSl MO3HABATEIbHBIX, HHTEIUICKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEH B MpOlIeCCEe aHaln3a
JTAHHBIX O MYTSX Pa3BUTHS B OMOJOTUY HAYYHBIX B3TJISIOB, UIEH M MOAXOAO0B K M3YUCHHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS
OpraHU3aINH,

CTaHOBJICHHE Y O0yUJarOIHUXCs 001Iel Ky IbTYphI, (YHKIIMOHAIEHON TPaMOTHOCTH, Pa3BUTHE YMEHHUHN OOBICHSATH U OIICHUBATH
SIBJICHHSI OKPY>KaIOIIEro MUpa >KUBOU MPUPOJIHI HA OCHOBAHWHW 3HAHWW W OTIBITA, TIOJIYICHHBIX TP U3YyYEHUN OMOJIOTHH;
dbopMupoBaHKE y 00YUYAIOIMNUXCS YMEHUH WJUTFOCTPUPOBATH 3HAUCHNE OMOJIOTUYECKUX 3HAHUN B IPAKTHUECKON ACSITEIHPHOCTH
YeJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI M arpoOUOTEXHOJIOTHI;

BOCITUTaHNE YOKAEHHOCTH B BOBMOXKHOCTH TTO3HAHUS YEJIOBEKOM SKMBOU MTPUPOIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHS
K HEH, COOJIIOICHNSI STUYECKUX HOPM IMPHU IPOBEICHUN OMOJIOTUYECKUX UCCIICIOBAHUM;

OCO3HAHWE IIEHHOCTH OMOJOTUYECKUX 3HAHWM JJIsl TOBBIIICHUS YPOBHS AKOJOTHYECKON KYJIbTYpbI, M (HOPMHUPOBAHUS
HAay4YHOT'O MUPOBO33PEHUS;

MpUMEHEHNEe MPUOOPETEHHBIX 3HAHUA U YMEHUHN B TTOBCEIHEBHOM JKU3HM JJISI OIICHKH MOCJIEACTBUI CBOEH NIEATEIbHOCTH 10
OTHOIIICHUIO K OKpYyKaloleh cpeae, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHHWE U COOJIIOJCHUE Mep MNPOPUIaAKTUKU
3a00JIeBaHUH.

B cucreme cpeanero obiiero odpazoBanus «buosorus», nuzydaemas Ha 0a30BOM YPOBHE, SIBJISIETCA 00s3aTENIbHBIM YYEOHBIM
MPEAMETOM, BXOJISIIUM B COCTaB MPEAMETHOU 00s1acTh «ECTeCTBEHHO-HAYYHBIC TPEAMETHIY.

Jlns u3yuenust 6uosioruy Ha 6a30BOM YpOBHE cpejiHero odiiero oodpasoBanus otTBoautcs 68 yacos: B 10 kitacce — 34 gaca (1
yac B Henento), B 11 kiacce — 34 yaca (1 gac B Hefienio).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OHMOJOTMM C OOIIECTBEHHBIMU, TEXHUYECKUMU W APYTMMH €CTECTBEHHBIMH HayKaMH,
¢unocodueit, 3THKOIN, ICTETUKON U mpaBoM. Posib Ouonoruu B (HOPMHUPOBAHMHM COBPEMEHHOW HAYYHOW KApTUHBI MHUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTonbl O3HAHMS KUBOM NPUPOALI (HAOIIOEHUE, SKCIIEPUMEHT, ONTMCAaHUE, U3MEPEHHE, KIacCU(pUKALIHs, MOIEIUPOBAHHE,
CTaTUCTHYECKasi 00padOTKa JAHHBIX).

JlemoHcTpanuu:

IToptpetsr: Y. Hapsun, I'. Mennens, H. K. Konsuos, /Ix. Yorcon nu @. Kpuk.

Tabmuier 1 cxeMbl: «MeToIbI MO3HAHUS JKUBOUW TIPHUPOIBIY.

JlaGopaTopHblie 1 NpakTUHYeCKUue padoThI:

[TpakTrueckas padora Ne 1. «/cnonb3oBaHue pa3IuyHbIX METOI0B IIPU U3YYEHUN OMOJIOTHUYECKUX OOBEKTOB.

Tema 2. ’)KuBble CHCTeMbI U MX OPTraHU3ALHUS.

JXKusbie cucreMbl (OMOCUCTEMBI) KaK MpeaIMeT U3ydeHus 6uoaoruu. OTandre KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPO/IBL.
CpoiicTBa OMocHCcTeM M HMX pa3HOOOpaszwe. YPOBHU OpraHu3aliid OMOCHCTEM: MOJICKYJISPHBIM, KJIETOYHBIA, TKAHEBBIM,
OpraHU3MEHHbIN, TOMYISIUOHHO-BUI0BOM, 5KOCUCTEMHBIN (OMOre0lIeHOTUYECKHIA ), OMoCc(epHBIi.

JdeMoHcTpaUu:

Tabnuubl 1 cxeMbl: «OCHOBHBIE TPU3HAKH KM3HW», « Y POBHU OPraHU3ALUN KUBOM IPUPOIBI».

O6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHHUE KIECTKH.

XUMHUYECKHUI COCTaB KIETKU. XUMUYECKUE AIEMEHThI: MAKPO3JIEMEHThI, MUKPOAJIEMEHThI. Boia 1 MUHEpalibHbIE BEIIECTBA.
OyHKIMU BOABI U MUHEPAJIbHBIX BEIECTB B KieTke. [lognepxanue ocMoTHyecKoro banaHca.

benku. CoctaB u crpoeHue 0enkoB. AMUHOKUCIOTHI — MOHOMEpHI OenkoB. HesameHnMble M 3aMEHUMbIE aMUHOKHUCIIOTHI.
AMUHOKHUCIOTHBIA COCTaB. YPOBHHU CTPYKTYpbI O€JIIKOBOM MOJIEKYNbI (IEpBUYHAs, BTOpUYHAS, TPETUYHAA M YETBEPTHUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bromornueckne QpyHKIMN OEIKOB.



®epMeHTHl — Ouosiornyeckue Karanmzatopbl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTp, CyOCTpaTHas Crenu(pUUHOCTS.
Kogepmentsl. Butamunsl. Otinnunst epMEHTOB OT HEOPraHUYECKUX KaTaau3aTOPOB.

VYrneBoabl: MOHOcaxapubl (TIIOKO3a, pubo3a M Ae30KcHpuOO3a), aAucaxapuibl (caxaposa, JIaKTO3a) U IOJUcCaXapHbl
(xpaxmai, IJIMKOTeH, LEeJUTI0J103a). bruonornueckue GyHKINU YriIeBOJOB.

Jlunuael: Tpurauuepuasl, GocPoaunuapl, crepouisl. I'mapopunbHO-ruapodoOHBIe cBOMcTBa. buonornueckue (yHKIUN
munuaoB. CpaBHEHUE YTIIEBOI0OB, OCIKOB U JIMIUIO0B KaK UICTOYHUKOB SHEPIHH.

Hyxneunoseie kuciotsl: JJHK u PHK. Hykneotuasl — MoHOMephl HYKI€MHOBBIX KucioT. Ctpoenue u ¢ynkumu JIHK.
Crpoenue u pynkuuu PHK. Bugst PHK. AT®: ctpoenue u GpyHKIUU.

Huronorus — Hayka o kietke. Kinetounast Teopust — mpuMep B3aUMOJEHCTBUA UJled U (DaKTOB B HAYYHOM MO3HAHUU. MeToibl
M3YYCHHUS KIIECTKH.

Kietka xak nenoctHas xuBas cucrema. OO1Me NpU3HAKd KIETOK: 3aMKHyTasi HapykHas MmeMOpana, moJiekyibl JJHK kak
TreHEeTUYECKUI anmnapar, CucCTeMa CUHTEe3a Oeka.

Tunsl kiIeTok: sykapuoTHUecKas U IMpokapuotuyeckas. OCOOCHHOCTH CTPOEHMsI MpoKapHoTHdeckol kieTku. Kierounas
cTeHka Oaktepuit. CTpoeHHE 3yKapuOTHIECKOUN KIeTKH. OCHOBHBIE OTJIMUUS PACTUTEIBHON, )KUBOTHOM U TPUOHOM KIIETKHU.
[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKa, ITTMKOKaIMKC, ux ¢yHkuuu. [lmazmatmueckas memOpana, €€
cBoiictBa u ¢yHkuuu. [lutomnasma u e€ opranouasl. OgHoMeMOpaHHbie opraHouabl kietku: JOIIC, anmapar ['onbmxkwy,
JIM30COMBI. [10yaBTOHOMHBIE OpPraHOMBI KJIETKU: MUTOXOHAPHUM, IUIACTUABL. IIponcxoxaeHne MUTOXOHAPUNA MU IUIACTUN.
Bunel nnactun. HememOpanHble OpraHOMIbI KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOJIH, PECHUUYKU, KIYTHKH.
@yHKIMHA OPraHOUIOB KJIEeTKU. Brirrouenus.

SAnpo — perynaropHslil neHTp kieTku. CTpoeHue sapa: sipepHas 00071049Ka, KapuoIuiazma, XpoMaTHH, SJIPHIIIKO. XpOMOCOMBI.
TpaHcnopT BEIECTB B KIETKE.

JdeMoHcTpaUu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@pankiun, K.
M. bap.

Juarpammel: «PacnpeneneHne XUMUYECKUX DJIEMEHTOB B HEKMBOU NPUPOIE», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B
KUBOU IPUPOLEN.

Tabmumws! u cxembl: «llepuoanueckas TabauIa XUMHUYECKUX 3JIEMEHTOBY, « CTpOCHHE MOJIEKYIIbI BOJIbI», «bruocuHTe3 6enkay,
«Ctpoenne mosekynsl Oenkay, «Ctpoenue depmenta», «Hyknennosbie kucnotsl. JJTHK», «Ctpoenue monekynsr ATDy,



«CTpOoeHHE IYKapUOTHYECKON KIETKM», «CTpoeHne KUBOTHOU KIETKW», «CTpOEHHE PacTUTENIBHOW KIETKW», «CTpoeHue
IPOKapUOTUYECKOMN KIETKN», « CTpOeHuE Aapa KIETKN», « Y TIEBOABD, «JIunuasn».

OOopynoBaHMe: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHE MJisi TPOBENEHUS HAONIONACHUN, W3MEpPEHUH, 3KCIEPHUMEHTOB,
MUKpOIpenapaThl paCTUTEIbHBIX, )KUBOTHBIX U OAKTEPUATIbHBIX KIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopartopnas padota Ne 1. «3yyeHne kaTaTUTHYECKOM aKTUBHOCTH ()EPMEHTOB (Ha MPUMEPE aMIIIa3bl WIIM KaTaiasbl)y.
Jlabopatopnas padota Ne 2. «M3yueHne cTpoeHUs KJIETOK PACTCHU, ®KUBOTHBIX U OaKTEpHUH MOJ MUKPOCKOIIOM Ha TOTOBBIX
MUKpOITpenaparax u uX ONUCaHUE.

Tema 4. ) KusHenessTe1bHOCTh KICTKH.

OOMeH BellecTB, UK METa00JIU3M. ACCUMUIIALINS (TIJTACTUYECKUN OOMEH) M JTUCCUMIIISIIUS (SHEPreTUYeCKui OOMEH) — JIBe
CTOPOHBI €IUHOTO Tpolecca MeTadoau3ma. Poib 3aKOHOB COXpaHEHHUsI BEMIECTB M SHEPTHH B IOHUMAHUK METa00IM3Ma.
Tunel oOMeHa BelecTB: aBTOTPO(HBINA U reTepoTpodHbIil. Poibs pepmMeHTOB B 00MEHE BEIIECTB U MPEBPALIEHUN SHEPTUU B
KJIETKE.

®dotocunte3. CBeroBas u TeMHOBasi a3bl porocuHTe3a. Peakiuu porocunTesa. DphekTHBHOCTL (HOTOCHHTE3a. 3HAUCHHE
dboTocuHTe3a 1715 )KU3HU Ha 3emiie. BiusiHue yciioBuil cpeibl Ha (POTOCUHTE3 U CTIOCOOBI MOBBIILIEHUS €r0 MPOYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHUU.

XeMocHuHTe3. XeMOCHHTE3UPYIOINIHe OaKkTeprn. 3HAUCHNE XEMOCHHTEe3a ISl )KM3HU Ha 3eMJIe.

OHepreTuueckuii oOMeH B KjeTke. PacriemnyieHue BelIecTB, BBIJIEICHHE M aKKyMYJMPOBAHHME SHEPTUU B KIIETKE. ODTallbl
sHepreruyeckoro obOmena. [nukonus3. bpokenwe u ero Buabsl. KuciopoaHoe OKHCIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTh IHEPTETUUECKOT0 OOMEHa.

Peakiuu MarpuuHoro cunres3a. I'enernueckas unpopmaius u JJHK. Peanuzanus reneruyeckoil mHpopmaim B KIETKE.
I'enetnueckuit ko u ero cBoiictBa. TpaHckpunuusa — matpuunblii cuHTe3 PHK. Tpancnsuusa — 6uocunres O6enka. DTamnsbl
Tpancisiuu. KonupoBanue aMuHokucnoT. Ponbs pubocom B OuocuHTe3e Oenka.

Heknerounsie ¢Gopmbl ku3HU — BHUpYChl. Mctopusi oTkpeitust BupycoB (. M. MBanoBckuii). OCOOEHHOCTH CTPOEHUS U
KU3HEHHOTO IMKJa BUpPYycoB. baktepuodaru. bone3nu pacreHuid, >KMBOTHBIX M YeJIOBEKa, BbI3bIBa€MbIe BUpycamu. Bupyc

nmmyHoaeduiuta uvemoBeka (BUY) — BozOymamrens CIIN[la. OOpatHas TpaHCKpUIIIMS, peBepTasa W HHTETpasa.
[Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.
JleMoHCTpanum:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuid, K. A. Tumupszes.



Tabmuubr u cxembl: «Tunbl nutanusy», «Metabonuzm», «MUTOXOHAPUSD, «IHEPreTUUECKUNH OOMEH», «XJOopoIuiacTy,
«Dotocuntes», «Ctpoenue JHK», «Ctpoenue u ¢yHkumoHupoBaHue reHa», «Cunre3 Oenkay, «['eHeTmueckuit komy,
«Bupyco», «baktepuodarny, «Crpoenue u xxusHeHHbIN nuki supyca CIIM/a, 6akrepuodaray, «Perukarus JJHK.
Oo6opynosanue: Moaenu-anmukanuu «Y npoenne JJIHK u Tpanckpunuusy», «buocunres 6enka», «CTpoeHHe KIETKI», MOJIETh
ctpykrypsl JIHK.

Tema 5. PasMHOKeHUe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KiteTouHbli UKL, WK )KU3HEHHBIN LUK Ki1eTku. MaTepdaza u murtos. [Ipoueccsl, nporekatouie B uaTepdasze. Permukanms
— peakuust MmatpuuHoro cunre3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBINA HA0Op — KapuoTHM. J[UTIITOMAHBIN 1 TarIOu THbIN
XpOMOCOMHBIE€ Ha0OpbI. XpomaTuabl. L{uToornueckre 0CHOBBI pa3MHOKEHHSI M UHJIMBUIYaJIbHOTO PAa3BUTHUSI OPTaHU3MOB.
Henenne knetkn — Muto3. Craauu mutosa. [Iponeccel, MpouCcXosIMe Ha pa3HbIX CTAAUAX MUATO3a. bUOJOTMYECKUI CMBICIT
MHTO3a.

[Iporpammupyemast rubGenb KIETKU — arnomnTo3.

®opMbl pa3MHOXKEHHS OpPraHU3MOB: Oecrojioe M MojioBoe. Bubl O6ecronoro pa3MHOKEHUs: JeJIeHUe HaJBOE, MOYKOBaHHUE
OJIHO- U MHOTOKJIETOYHBIX, CIIOPO0Opa30BaHUE, BET€TATUBHOE pa3MHOXKeHHE. VICKycCTBEHHOE KJIOHUPOBAaHNE OPTraHU3MOB, €T0
3HA4YECHUE ISl CEJIEKLIAM.

[TonoBO€E pa3MHOKEHHUE, €TO OTIIMYHS OT OECIIOJIOTO.

Meito3. Ctangumn meiiosa. IIporeccel, mpoucxoasnme Ha cTaausax meiosa. [loBeaenrue xpoMocoMm B Meitose. Kpoccunronep.
buonornueckuit CMbICIT ¥ 3HAYEHUE MEH03a.

["ameTorenes — nporuecc 00pa3zoBaHus MOJIOBBIX KIETOK Y )KUBOTHBIX. [[0JI0BbIE Kene3bl: CEMEHHUKH U SMYHUKU. OOpa3zoBaHue
Y pa3BUTHE TMOJIOBBIX KJIETOK — IaMeT (CIepMaTo30m/, SMIeKIeTKa) — criepMaroreHe3 u oBorene3. OCoOEHHOCTH CTPOEHUs
AMLEKIIETOK U ciepmaTo30uaoB. Omnonorsopenue. [laprenorenes.

NunuBuayanpHoe pa3BuTHE (OHTOreHe3). DMOPHOHAIBHOE pa3BUTHE (IMOpUOTeHe3). DTanbl YMOPUOHAIBHOTO Pa3BUTHS Y
MO3BOHOYHBIX ~ KMBOTHBIX:  JApOOJieHHWe, racTpyisiuus, opraHoreHe3. IloctamOpuonanbHOe — pa3BuTHe.  THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL: MPSAMOE, HEMpsiMOe (JTMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOKIAEHHBIE YPOICTBA.

Poct u pa3Butue pacrennii. OHTOreHe3 HBETKOBOIO PaCTEHUS: CTPOCHUE CEMEHU, CTaIUN Pa3BUTHSL.

JleMoHCTpanum:

Tabmumsr u cxembl: «DOpMBI Pa3MHOKEHUS OpPTraHU3MOBY, «JIBOWHOE OIIONOTBOPEHUE Yy IIBETKOBBIX PACTCHUI»,
«BereratuBHOE pa3MHOXKEHHE pacTeHUi», «Jlemenue kineTku Oakrepuit», «CTpoeHHE MOJOBBIX KJIETOK», «CTpoeHue



xpomMocoMbl», «Knerounsiii mukn», «Pemmukanus JHK», «Mwutosz», «Meio3», «lIpamoe u Hempsmoe pa3BUTHEY,
«I"ameToreHe3 y MIICKONUTAONINX U YEJIOBEKa», « OCHOBHBIE CTaAUU OHTOTCHE3a».

O6opynoBanue: MUKPOCKOI, MHKporpenapaTsl «CrnepMaTo30U/ibl MIIECKOMUTAIONMIET0», «SIHIeKIeTka MICKOTUTAIOUIETOY,
«KaproknHe3 B KIETKax KOpElIKa JIyKa», MarHuTHas MoJelb-anruivkanus «Jlenenue kierkuw», moxaenb JHK, monens
MeTadazHOM XPOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PA0OTHI:

JIabopatopHas padota Ne 3. «HaOnroneHne MuTo3a B KJIETKaX KOHYMKA KOpENIKa JJyKa Ha TOTOBBIX MUKPOMpPENapaTax».
Jlaboparopnas padota Ne 4. «3ydyeHre cTpoeHus MOJOBBIX KJIETOK Ha FTOTOBBIX MUKpOMpenapaTax.

Tema 6. HacsieACTBEHHOCTh M1 U3BMEHYHUBOCTH OPraHU3MOB.

[TpenMert u 3a1auu reHeTUKU. MicTopus pa3BUTHS TeHETUKU. POJIb ITUTOIOTUU U S MOPUOJIOTUH B CTAHOBJICHUY F'eHETUKHU. Bkiia
POCCUUCKUX U 3apyO€KHBIX YUEHBIX B Pa3BUTUE T'€HETUKU. METONIbl TEHETUKU (TMOPUI0IOTUUECKUMN, ITUTOTCHETHYECKUM,
MOJIEKYJISIpHO-TeHeTH4eCKUi). OCHOBHBIE Te€HETUUYECKUE MOHATUS. ['eHeThyeckass CUMBOJIMKA, MCIOJIb3yeMas B CXeMax
CKpEIINBAHUN.

3aKOHOMEpPHOCTH HACJIeI0BaHMUsI TPU3HAKOB, YycTaHOBJIeHHBbIe [. Menaenem. MoOHOTHOpUIHOE CKpEIIMBAHUE. 3aKOH
eAMHO-00pa3usi THOPUIOB TEepBOrO MoKoyeHus. [IpaBuino momuHupoBaHHMS. 3aKOH pacileryieHus MpU3HaKoB. ['umoresa
YUCTOTHI raMeT. [1oHOe 1 HenoJIHOe TOMUHUPOBAHUE.

JuruOpuaHoe ckpenBaHue. 3aKOH HE3aBUCUMOTO HACJIeIOBaHUS MPHU3HAKOB. [luTorenernyeckre OCHOBBI AUTUOPHUIHOTO
CKpeIlUBaHUsA. AHAIU3HUpPYIOlllee CKpelrMBaHue. Mcrnob30BaHre aHATU3UPYIOIIETO CKPEIIUBAHUS 1JI OTIPEICNICHUS TEHOTUIA
ocoou.

CueruieHHoe HaclieqoBaHue pu3HakoB. Pabota T. Moprana no cuenjieHHOMY HacjieloBaHuIO reHoB. Hapynienue crernienus
TE€HOB B PE3YJIbTaTE KPOCCUHTOBEPA.

XpOMOCOMHas TE€OpHs HACJIEICTBEHHOCTH. | €HeTUUEeCKHUE KapTHhI.

I'enetnka mosia. XpoMOCOMHOE ONpEAEICHUE MoJia. AyTOCOMBI U MOJOBBIE XPOMOCOMBI. [ 'OMOTraMeTHBIE U TETEPOTaMETHBIE
opranusmbl. HaciienoBanvue npu3HakoB, CUEIUIEHHBIX C TTOJIOM.

N3menunBOCTh. BuHIbl HW3MEHUMBOCTH: HEHACJIECICTBEHHAsT W HACJEACTBEHHas. Poyib cpenbl B HEHACIEACTBEHHOMU
M3MEHYUBOCTU. XapaKTepUCTUKa MOAU(PHUKAIIMOHHON N3MEHYMBOCTH. BapuanoHHbIN psa U BapualnoHHas kpuBas. Hopma
peakimu Tipu3Haka. KomnyecTBeHHbIE M KaueCTBEHHBIC MPHU3HAKM W WX HOpMma peakmuu. CBOMCTBA MOIUDUKAITMOHHOU
W3MEHYUBOCTH.



HacneacTBenHas, uiau reHOTUIMYECKas, ©3MEHYMBOCTh. KoMOMHATHBHAS M3MEHYHBOCTH. Mel03 1 MoJI0BO# Ipoliecc — OCHOBA
KOMOMHATUBHOM W3MEHYMBOCTU. MyTallMoHHas W3MeHUYMBOCTh. Kilaccudukanus MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacTora U mpuyuHBl MyTanuil. MyrtareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOM
m3MmenunBoctu H. M. BaBunoga.

BHesinepHas HaclIeICTBEHHOCTh U U3BMEHYUBOCTb.

I'enetuka dyenoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOJIbI T€HETUKH YEJIOBEKA: T'€HEAJOTHYECKUM, OJM3HEIOBBIM,
UTOT€HETUYECKHUI, OMOXUMUYECKUN, MOJIEKYISIpHO-TeHeTuYecKnidi. COBpEMEHHOE ONpEEIeHUE FEHOTHIIA: TOJITHOT€HOMHOE
CEKBEHHUPOBAHKE, TCHOTUNUPOBaHUE, B TOM uucie ¢ nomomisio [1I[P-ananuza. HacneacTBeHHble 3a00jieBaHUS 4YEJIOBEKA:
reHHble 00Jyie3HHU, OOJIE3HM C HACJIEACTBEHHOM MPeIpaciooKeHHOCThIO, XPOMOCOMHBIE OoJie3HUu. ComaTH4yecKue u
reHepaTuBHbIe MyTaluu. CTBOJOBBIC KIETKU. [[pUHIMIBI 310pOBOTO 00pasa KU3HU, JUATHOCTUKU, TPODUIAKTUKU U JICUCHUS
reHeTH4ecKux Oose3Hel. MeanKo-TeHeTUYeCKOe KOHCYIbTUPOBAaHKE. 3HAUEHUE MEAUIIMHCKON TeHETHKHU B IPEAOTBPALLIECHUU
Y JICYCHUHU TEHETUYECKUX 3a00JICBaHUN YeIOBEKa.

JdeMoHcTpanuu:

[ToptpeTtsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-Pecorckuii, H. 1. Bapunos.

Tabmuubr U cxembl: «MOHOTHUOPUIHOE CKPEIIMBAHUE W €ro IMTOTCHETHYECKass OCHOBA», «3aKOH pACIICIUICHUS U €ro
[IUTOTEHETUYECKasi OCHOBa», «3aKOH 4YHUCTOTBHI TameTy, «JlurudpuaHoe ckpeuBanue», «lluTomoruyeckrue OCHOBBI
JTUTHOPHIHOTO CKpeIMBaHus», «Meio3», «B3aumoneicTBrue aielbHBIX TeHOB», «l['eHeTHueckue KapThl pacTEeHUH,
KUBOTHBIX M 4YeJoBeKa», «l'eHeThka moya», «3aKOHOMEPHOCTH HACIEIOBAHMS, CIEIUIEHHOTO C MoJom», «KapuoTuibl
YeJloBeKa M KUBOTHBIX», «Buabsl nuamMeHunBoCTHY, «MoaudukamonHas u3MeHUYMBOCThY, «HacnenoBanue pesyc-gakrtopay,
«"eHeTHKa rpynn KpoBu», « MyTalluOHHAs U3MEHYUBOCTH.

O6GopynoBaHue: Mojeau-anmiInkanun «MoOHOTHOpHUAHOE CKpelMBaHue», «HemomHoe moMuHHMpoBaHHey, «JuruGpumaHoe
CKpeluBaHuey, «llepekpéct xpomMocomy», MUKPOCKOIT M MUKpoIipernapat «J[po3odunay (Hopma, MyTariuu (GopMbl KpbLILEB U
OKpacku Tena), repoapuii «I'opox moceBHO.

JlabopaTopHbie U NpaKkTHYECKHE Pa0OThI:

JlaboparopHnas pabora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPUAHOTO M JUTHOPHUIAHOTO CKPEIIMBAaHUS Yy APp0o30(uiibl Ha
rOTOBBIX MUKpOMpenaparTax».

Jlabopatopuass pab6ora Ne 6. «M3yueHune Momu(PUKAITMOHHOW W3MEHUMBOCTH, IMOCTPOCHHUE BAPHAIIMOHHOTO psijga u
BAPHUALIMOHHOW KPUBOW».

JIaGopartopHas padota Ne 7. « AHanu3 MyTanuil y Apo30¢puibl Ha TOTOBBIX MUKPOIIpENapaTaxy.



[Ipaktuueckas padota Ne 2. «CocTaBieHle U aHAJIU3 POJOCIOBHBIX YEJIOBEKay.

Tema 7. Ceniekuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U Ipouecc. 3apoKICHHUE ceeKInu 1 foMectukanus. Yuenue H. 1. BaBunoBa o neHTpax MpouCX0KICHUS
¥ MHOT00Opa3us KyJbTYPHBIX pacTeHUl. [{eHTphl MPOUCX0KICHUS TOMAITHUX )KUBOTHBIX. COPT, MOPO/Ia, IITaMM.
CoBpeMeHHbIE METO/Ibl CeNeKIMU. MaccoBbI M MHAMBUAYATbHBI OTOOpPHI B CEJEKIMU PACTEHHM W >KUBOTHBIX. OlleHKa
AKCTEphepa. BAN3KopoACTBEHHOE CKpenluBanre — MHOpuauHT. Yucras nunus. CkpelMBaHue YUCTHIX JUHUN. ['eTeposuc, wim
rubpuaHas cuia. HepoacTBenHoe ckpemmBanue — ayropuaunar. OtaanéHnas rudpuansanus u e€ ycnexu. VcKycCcTBeHHBIN
MyTareHes3 v MOoJIy4eHUe MOMUIUIONIOB. [JJOCTHKEHNS CEIEKINN PACTEHNM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTtexHoOrHs Kak OTpaciab NPOM3BOJICTBA. ['eHHas MHKeHepus. JTtanbl co3aanus pekoMOuHanTHoil JJHK u Tpancrennbix
oprann3MoB. Knerounas nHxkeHepus. Knetounsle KynbTypbl. MUKPOKIOHAJIBHOE Pa3MHOXEHHE pacTeHud. KioHupoBaHue
BBICOKOTIPOAYKTHUBHBIX CEJILCKOXO3IMCTBEHHBIX OPraHU3MOB. JKOJIOTHYECKHE U dTUUecKkue npooiemMbl. [MO — reHeTudyecku
MOAU(PUIUPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpanuu:

[Toptpetsr: H. Y. Basuios, 1. B. Muuypumn, I'. /I. Kapnieuenko, M. ®@. lBaHOB.

Tabmuubr 1 cxembl: kapta «lleHTpHI MPOUCXOXKIEHUS WU MHOTO000pa3us KyJIbTYpHBIX pacTteHuil», «llopoasl momarnrHux
KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuil», «OtnanéuHas rulpuauzanus», «Pabotsl akamemuka M. ®. MBanoBay,
«ITomunnounus», «OO0bEeKThl OUOTEXHOJIOTUNY, «KieTouHbIe KyIbTYphl U KIOHUPOBaHHE», «KOHCTpyHpOBaHUE U MEPEHOC
TE€HOB, XpPOMOCOM.

O6opynoBanue: MyJSDKM IJIOJOB M KOPHEIUIONOB JMKUX (OPM M KYJIBTYpHBIX COPTOB PpACTeHHU, TepOapuii
«CenbCKOX035MCTBEHHBIE PACTEHUS».

JlabopaTopHble U NpaKkTHYECKHE Pa0OThI:

Okckypeust «OCHOBHBIE METOJIbI M IOCTUKEHUS CEJIEKIIMU PACTEHUN U )KUBOTHBIX (HA CENEKIIMOHHYIO CTAHIINIO, TUIEMEHHYIO
(bepMy, COPTOUCTIBITATENIbHBIN YY4aCTOK, B TEIUIMYHOE X035HUCTBO, TA00OPATOPUIO arpOYHUBEPCUTETA WM HAYYHOTO LIEHTPA)».



11 KJIACC

Tema 1. DBoTIOLIMOHHAN 0HOJIOTHA.

[IpennocbuUIkKi BO3HUKHOBEHHS SBOJIIOIMOHHOM TEOpHH. DBOJIONMOHHAS Teopus U e€ MecTo B Ouojoruu. BiusHue
ABOJIIOIIMOHHOM TE€OPHHU HA Pa3BUTHE OMOJIOTHUU U IPYTUX HAYK.

CBueTenbCTBa ABOIIONMM. []aieoHTONOrHYECKE: TOCIIEA0BATEILHOCTD MOSBICHHUS BUJIOB B NAJICOHTOJIOTHYECKOM JICTOIHUCH,
nepexoaHbie popMbl. broreorpadguyeckue: cXoaCcTBO U pazinuue GpayH U GJaop MaTEPUKOB U OCTPOBOB.

OMOpHUOJOTUYECKHE: CXOACTBA W pas3inuvs SMOPHOHOB pPa3HBIX BUJIOB IMO3BOHOYHBIX. CpaBHUTEIHLHO-aHATOMHUYECKUE:
TOMOJIOTUYHbBIC, aHAJIOTUYHBIE, PYJAUMEHTAPHbBIE OpPTraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOACTBO MEXAaHM3MOB
HACJICJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX IMYTEH Y BCEX OPTaHU3MOB.

OBomonmonHas teopust Y. [lapBuHa. [Ipennocbuiku BO3HUKHOBEHUS AapBHUHU3MA. J[BKYIIHE CHIIBI 3BOJIOIMU BHIIOB IO
JlapBuHY (HM30BITOYHOE pPa3MHOXEHUE IPU OTPAHUUYEHHOCTH PECYpPCOB, HEOMpenesiéHHas W3MEHUYHMBOCTh, OOpb0Oa 3a
CYIIIECTBOBAHHE, €CTCCTBEHHBIN OTOOD).

Cunretrnueckas teopust 3BooIUH (CTD) u €€ OCHOBHBIE TIOJIOKEHHUS.

MuxkposBodtonys. [Tonmynsaius kak eIMHUIIA BUJA U SBOJIFOLIMH.

JIBmwxyme cuiabl ((pakTophl) SBOJIONUU BUIOB B IMpHpojae. MyTalMOHHBIN NpolecC W KOMOWMHATHBHAS HW3MEHYHUBOCTD.
[TonynsuuroHHbIE BOJHBI U Jipeiid reHoB. M3omsauus u Murparusi.

EctecTBeHHbI 0TOOp — HAMPaBJISIONINI (akTop dBOTIONUUA. DOPMBI €CTECTBEHHOTO 0TOOPA.

[Tprcnoco61eHHOCTh OPraHU3MOB KaK pe3ysibTaT 3BOJIIOIMU. [IpuMepsl npucnocobaeHuil y opranu3zMoB. ApomMopdo3sl u
UAMO0-aJalTaluu.

Buna u BunooOpazoanue. Kpurepun Buga. OcHoBHBIE (POPMBI BUI000pa30BaHus: Teorpaduueckoe, IKOJIOTHYECKOE.
Maxkpoapomorusa. @opMbel 3BoONMEU:  PuIeTHYECKas, AUBEPreHTHAs, KOHBEPreHTHas, NapajuielibHas. HeoOpaTumocThb
ABOJIIOLIMU.

[TpoucxoxaeHue oT HeCIeNUAIM3UPOBAHHBIX TPEAKOB. [Iporpeccupytomas crnernuanu3anus. AJanTUBHAS pagyalusl.
JdeMoHcTpaUu:

[Toptpetsi: K. JIunneit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, . Mromep, A. H. CeBeprios.
Tabmuibl u cxeMbl: «Pa3BuTHE OpraHMYecKoro Mupa Ha 3emie», «3apObIIv MO3BOHOYHBIX JKUBOTHBIX), « APXEONTEPHKCY,
«Dopmbl 00pHOEI 3a cytecTBOBaHUEY, « ECTeCTBEHHBIN 0TOOP», « MHOTO0OOpa3ne COpTOB pacTeHmin», « MHOrooOpa3ue moposa
KUBOTHBIX», «[lomymsiiuny, « MyTarimoHHasi '3MEHYUBOCTBY, «Apomopdo3s», «auoamanranmumy, «O0mIast qereHepanus,



«Bmwxymme cunbl sBodtONMKY», «Kapra-cxema mapmipyra myremectBus Y. Jlapsunay, «bopbba 3a cyliecTBOBaHHE,
«IIpucnocobIeHHOCTh OPraHu3MoBy, «I'eorpaduyeckoe BUI000pa3zoBaHue», « IKOJIOTHUECKOE BUI000pa30BAHKE.
O6opynoBanue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIAMH OKPAcKH, HAOOp IJIOAOB U ceMsiH, kojuiekuus «lIpumepsr
3aIIUTHBIX MPUCIIOCOOJIECHUHN Y KUBOTHBIX», MOJENb «OCHOBHBIC HAIPaBJICHUS IBOJIOLUNY, 00bEMHas Mojaenb «CTpoeHue
TOJIOBHOT'O MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapta mupa, KOJUIEKIUS «DOpMbI COXPaHHOCTH HMCKOMAEMbIX MUBOTHBIX U PACTEHUN», MOJIEb
anmummkanus «llepexkpéct xpomocom», BiakHbIe Npernapatsl « PazButue HaceKoMoroy», «Pa3BruTHE JIATYIIKA», MUKPOIIpENapaT
«/po3oduna» (HopMa, MyTanrii pOpMbI KPbUTLEB U OKPACKH TETIA).

JlabopaTopHble U MpaKTHYECKHEe PAdOThI:

JIabopatopHas padorta Ne 1. «CpaBHeHUE BUOB IO MOP(POIOTHUECKOMY KPUTEPHUIO».

Jlabopartopnas padota Ne 2. «Onucanue nprucnocoOJEHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepay.

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

JloHayuHble MPEACTABICHUS O 3apOXKACHUU *KU3HU. HayuHble runmore3bl BOZHMKHOBEHHUS KU3HU Ha 3emiie: abMOreHe3 u
naHcnepMus. XuUMHUYecKas 3BOJIONUS. AOHOTEHHBIM CHHTE3 OpPraHMYeCKUX BEIIECTB U3  HEOPraHMYECKHX.
DKCnepUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOW sBoitonnu. HauanpHbie 3Tambl Ouosnorudeckoit ssononuu. ['mumnoresa
PHK-mupa. ®opMmupoBanne MeMOpPaHHBIX CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM M HMX DBOJIOIMS.
@opMHPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazBuTHe x)u3HU Ha 3emue 1o 3paM u nepuoaam. Karapxeil. Apxeiickas u nporepo3oiickas 3pbl. [laneo3olickas spa u eé€
MepHOJIbl: KEeMOPUICKUA, OpJIOBUKCKUHM, CHUTYPUICKUNA, J€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa U €€ epruoAbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kalino3oiickas 3pa u €€ nepruopl: MaJIeOr€HOBBIN, HEOT€HOBBIM, AHTPOMOT€HOBBIH.

XapakTepucTUKa KJIMMaTa U NeoJOTHYECKUX npoueccoB. OCHOBHBIE 3TAlbl 3BOJIOLUNA PACTUTEIBHOTO U )KUBOTHOTO MHpA.
Apomopho3bl y pacTeHU# U )KUBOTHBIX. [losiBIIeHUE, pacliBET ¥ BBIMUPAHUE TPYIIT )KUBBIX OPTaHU3MOB.

CucreMa OpraHMYEeCKOro MUpa Kak OTpa)KeHHe dBOIOIUU. OCHOBHBIE CHCTEMATUYECKHUE TPYIIIIBI OPTAaHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPONOJIOTUS Kak HayKa. Pa3BUTHE MPEACTABICHNUI O MPOUCXO0KICHUH YENOBEKA. METOIbI U3yUEHHS
aHTpororese3a. CxoJIcTBa U pa3audMsl YeJIOBEKA U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YETTOBEKA.

JIBmxymiue cuibl ((hakTopsl) anTponoreHe3a. HacnencTBeHHass ”3BMEHYMBOCTD U €CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3
KWU3HU, U3TOTOBJIEHUE OPYIAUN TPYd, MBILLIJIEHUE, PEYb.



OCHOBHBIE CTaIMHA W BETBU IBOJIIOLHMM YEJIOBEKA: aBCTPAIONUTEKH, UenoBek ymensblil, YenoBek npsMoxoasimuii, YemoBek
HeaHJepTanbCkuil, YenoBek pazyMHublil. Haxonku HCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHUS, 001aCTh pacIpOoCTpaHEHUs,
00BEM TOJIOBHOTO MO3Tra, 00pa3 KU3HU, OPYIHS.

YenoBeueckue packl. OCHOBHBIE OOJBIIME pachl: €BpOIEOUAHAs (€Bpa3uiicKas), HErpo-aBCTpalouHasl (IKBATOpHAIbHAS),
MOHTOJIOUHasl (a3uaTcKo-aMepukaHckas). UepTsl NMpHUCIOCOOIEHHOCTH MPEICTAaBUTEICH UYETOBEYECKUX pac K YCIOBUAM
cyuiectBoBanus. EqMHCTBO uenoBeueckux pac. Kpurnka pacusma.

JlemoHcTpanuu:

[Toptpetsr: ®@. Peau, JI. I1actep, A. . Onapun, C. Munnep, I'. FOpu, Y. lapsuH.

Tabnuier u cxembl: «Bo3HukHOBeHHE COJIHEUHOUM CHUCTEMBbD», «Pa3BUTHE OpraHMYEcKOro Mupay, «PacTutenbHasi KIETKay,
«KuBoTtHas kietka», «lIpokapuornueckas kierka», «COBpEMEHHAass CHCTEMAa OPraHUYECKOro wmupa», «CpaBHEHHE
AHATOMUYECKHUX YEePT CTPOCHUS YEJIOBEKA U YEJIOBEKOOOPa3HBIX 00€3bsiHY», « OCHOBHBIE MECTa MajCOHTOJIOTUYECKUX HAXOI0K
MPEJIKOB COBPEMEHHOIO 4YeENOBEKa», «/lpeBHenmme moan», «lpeBHue moam», «llepBbie COBpEMEHHBIE JIHOIWY,
«YenoBeyeckue pacb.

O6opynoBanue: wmyispku  «lIpoucxoxaeHue dyenoBeka» (OIOCTBI aBCTpaJIONUTEKA, NHUTEKAHTPOIA, HEaHAEepTalbIla,
KPOMaHBOHIIA), CICTIKH WK H300paXKeHUsI KAMEHHBIX OpYAUil IEpBOOBITHOTO YelloBeKa (KaMHU-YOIIEphl, pyouia, ckpebia),
r€OXPOHOJIOTHYECKas Ta0InIIa, KOJUIEKIU «DOpMbI COXPAHHOCTH MCKOIIAEMbIX JKUBOTHBIX U PACTECHUI.

JlaGopaTopHblie 1 NpaKkTHYeCKUue padoThI:

[Ipaktuueckas pabora Ne 1. «M3ydeHne uCKOMaeMbIX OCTATKOB PACTEHUH M )KUBOTHBIX B KOJIJICKITHSIX).

DKCKypcust «IBOIONMS OPraHUYeCKOTro MUpa Ha 3emyie» (B €CTECTBEHHO-HAYUHbBINA UM KpaeBETUECKUM My3el).

Tema 3. OpranusMbl 4 OKpy:Ka0IIas cpeaa.

DKOJIOTHS KaK HayKa. 3a7a4u U pa3Ieiibl IKOJOTUU. MeTO bl KOJTOTMYECKUX UCCIAEA0BAaHNN. DKOJIOTHYECKOE MUPOBO33PECHUE
COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOUTaHUsI OPraHU3MOB: BOJIHAS, HA36MHO-BO3IyIITHAS, IOYBEHHAs, BHYTPUOPTraHU3MEHHAs.

Okosornueckue Qakropbl. Knaccudukaims skonorudyeckux (paxTtopoB: aOMOTHUECKUE, OMOTHYECKHME M aHTPOIOTEHHBIE.
JleiicTBrE SKOIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuotnyeckue (pakTophl: CBET, TeMIieparypa, BiaxHocTb. DotonepuoansMm. I[IpucmnocobneHus opraHu3MoB K JIEHCTBUIO
abmotnuecknx (HakTopoB. bronorndaeckue puTMel.



buotnueckue ¢akTopel. Buabl OMOTHYECKHMX B3aMMOJIEUCTBUM: KOHKYpPEHILHUS, XUIIHUYECTBO, CUMOMO3 U €ro (HOpMBbI.
[lapazutusm, Koomepamusi, MyTyajlu3M, KOMMEHCAJIU3M (KBApTHUPAHCTBO, HAXJICOHHYECTBO). AMEHCAINU3M, HEUTPAIHU3M.
3HaueHue OMOTHYECKUX B3aUMOJICUCTBUH /IJIsl CYIIECTBOBAHUS OPTraHU3MOB B IMIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKHU MOy, OCHOBHBIE MTOKA3aTeNId MOMYJISIUU: YACIEHHOCTD, IIIOTHOCTh, POKIaEMOCTh,
CMEPTHOCTb, TPUPOCT, MUTpalvs. JJuHaMUKa YUCICHHOCTU MOMYJISIUN U €€ PEeTyJIALus.

JlemoHcTpanuu:

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

Tabmuubl u cxemsl: kapta «lIpupoansie 30HbI 3emin», «Cpenbl 00UTaHUs OPTaHU3MOBY, «PoTonepuoansmy, «llonynsauuny,
«3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYJISIIUN HHPY30pUH-TYenbKn», «lumeBrie memm.

JlabopaTopHbie U MpaKTHYECKHE PA0OTHI:

Jlaboparopnas padota Ne 3. «Mopdosioruueckue 0COOEHHOCTH PaACTEHUN U3 Pa3HBIX MECT OOUTAHUS.

JIabopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTUE YEPEHKOB KOJIEYCay.

[Ipaktruueckas pabora Ne 2. «ITogcuéTt MIOTHOCTH MOMYJISIIINI pa3HBIX BUOB PACTCHUID.

Tema 4. Coo0mecTBa ¥ IKOJIOrHYECKHE CHCTEMBI.

Coo0111ecTBO Oprann3mMoB — 6uoreH03. CTpyKTypbl OUOIIEH03a: BUI0BAsI, MPOCTPAHCTBEHHAs, Tpouueckas (ruiieBas). Buabi-
nmoMHuHAHTEL. CBSI3U B OMOIIEHO3E.

Dkosioruyeckue cucrembl (dkocucrembl). IloHstre 00 skocucreme u OuoreorneHosze. DOYHKIMOHAIBHBIC KOMITOHEHTHI
HKOCHCTEMBI: MPOIYLIEHTbI, KOHCYMEHTHI, peayLeHThl. KpyroBopoT BemiecTB U MOTOK YHEPIUM B 3KocucTeMe. Tpoduyeckue
(muieBbie) ypoBHH dKOcHcTeMbl. IlumieBsle memu U cetu. OCHOBHBIC MOKa3aTeNld YKOCHCTEMBI: OMOMAacca, MPOIYKIIHSL.
DKOJIOTHYECKHE MUPaMUIbL: MPOAYKINU, YUCIEHHOCTH, OnoMacchl. CBOMCTBA SKOCUCTEM: yCTOMYHMBOCTh, CaMOPETYJIIAIINS,
pa3Butue. Cykueccus.

[TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMa XBOWHOTO MIIM MIMPOKOJIUCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHCTEMBI. buHoOIOrMYeckoe ¥ XO3SMCTBEHHOE 3HAuYCHHE
arpodKOCUCTEM B YPOOIKOCHUCTEM.

buopasznooOpasue kak (pakTop ycTOWUMBOCTH IKOCUCTEM. CoXpaHeHHEe OMOJIOTUYECKOro pa3HooOpasus Ha 3eMIie.

VYuenne B. U. Bepuaackoro o Ouocdepe. I'panuiibl, coctaB u cTpykrypa o6uocdepsl. JKuBoe BemecTBo u ero (pyHKUIHUU.
Ocobennoctu 6mocdepsl Kak rao0ambHOM SKOCHCTEMBI. JIMHaMUYecKoe paBHOBECHE B 0OpaTHasI CBsI3h B Ouocdepe.
KpyroBopoThl BemiecTB U OMOT€OXMMHUUYECKHE MUKl AIEMEHTOB (yriepojia, a3oTa). 30HAIBHOCTh Omochepsl. OCHOBHBIC
OMOMBI CyIIIN.



YenoseuecTBo B Ouochepe 3eMian. AHTPOIIOTEHHbIE U3MEHEHUs B bnocgepe. [1odanbHble 9KOI0rH4ecKue mpooIeMsbl.
CocyuiecTBoBaHME MPUPOABI U yenoBeyecTBa. CoxpaHeHne OMopa3HOo0Opa3ns Kak OCHOBA YCTOMUMBOCTH Onocdeprl. OcHOBa
palMOHAIBHOIO YIIPABICHUS IPUPOAHBIMU PECYPCAMU U X UCIOJIb30BaHuE. JlocTrKeHUsI OMOIOTUH U OXpaHa IPUPOJIBI.
JdeMoHcTpanuu:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuubl n cxemsel: «llumessie nenm», «buoneHo3: coctaB u CTpykrypa», «IIpupoansie coobuiecTBay, «Llenu nutanusy,
«OKojoruyeckas nupamunia», «buocdepa u yenoBek», « IKOCUCTEMA MIMPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMA XBOMHOIO
neca», «buoneno3 Bomoéma», «ArponeHo3», «lIpuMepHble aHTPONOTEHHBIE BO3ACHCTBHS HAa NpUpOAY», «Baxuenmme
WMCTOYHHMKHU 3arpsA3HEHUs BO3AyXa M TPYHTOBBIX Bon», «llouBa — BaxkHeilmas cocrapistomas Ouochepo», «DaKToOpsb
nerpaganuu nousy, «llapHukoBbiil 3ddexT», «DaKTOphl paJIuOaKTUBHOrO 3arpsisHeHHs] Onocdepb», «O0mas cTpykTypa
ounocdepr», «Pacnpocrpanenue xu3Hu B onocdeper, «O30HOBBIN 3KkpaH buocheps», «KpyroBopot yriepona B ouocheper,
«KpyroBopot azora B mpupoae».

O6GopynoBanue: Mojaelb-anIuIuKanus « TunuaHaele OWOICHO3BI», TepOapuii «PacTuTenbHBIE COOOIIECTBA», KOJUICKIIUH
«buoreHo3y, «BpeauTenn BaXKHEUIIINX CETbCKOXO3SMCTBEHHBIX KYJIbTYp», TepOapuu U KOJUICKIIMH PACTEHUN U )KUBOTHBIX,
MpUHAJIeKAINE K Pa3HbIM SKOJOTUYECKUM TpynmnaM ofgHoro Buna, Kpacnas kaura Poccuiickoit deneparu, n300pakeHus
OXpaHsSEMBbIX BUJOB PACTCHUN U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA IIPOI'PAMMDLI 110 BHUOJIOTMMMA HA BA30OBOM VYPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUNA

Cornmacio ®I'OC COO, ycraHaBiMBaloTCid TpeOOBAaHMS K pe3yJbTaTaM OCBOCHHS OOY4YalOIIMMHCS MPOTPAMM CPEIHETrO
o01ero 00pa3oBaHus: JIMYHOCTHBIM, METANIPEAMETHBIM U MPEAMETHBIM.

JINMYHOCTHBIE PE3YJIBTATDI

B cTpykType TMUHOCTHBIX PE3yJIbTATOB OCBOEHUS IpeaMeTa « bUOIOTHS» BBIICIICHBI CICAYIONIME COCTABISIONINE: OCO3HAHUE
OOyYaIOIMMHUCA POCCUICKONW TPAKJIAHCKONM MICHTUYHOCTH — TOTOBHOCTU K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOOIIPE/ICICHUIO, HAJIMUME MOTHBALUM K OOYy4YEeHUIO OMOJIOTHH, IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUI
JIUYHOCTU HA OCHOBE KJIFOYEBBIX IEHHOCTEW M UCTOPUYECKUX TPAAMUIIMN Pa3BUTHS OMOJIOTMYECKOr0 3HAHUS, TOTOBHOCTh U
CIIOCOOHOCTH 00YJAIOITUXCSI PYKOBOJICTBOBATHCS B CBOCH JEATEIHHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMHU, IPUCYIITUMU
cuUcTeMe OMOJIOTMYECKOT0 00pa30BaHUsl, HAJTMYKUE YKOJIOTHUUECKOr0 MPAaBOCO3HAHUS, CTIOCOOHOCTH CTAaBHUThH IIEJIU U CTPOUTH
YKA3HCHHBIE IIJIaHBI.
JIndHOCTHBIE pe3ynbTaThl OCBOEHHUS mpeameTa «buoiorus» IOCTUTAalOTCS B EIUHCTBE YYeOHOW W BOCHUTATEIHHOU
JNEATEIBHOCTH B COOTBETCTBUM C TPAJAUIMOHHBIMU POCCUUCKUMHU COLMOKYJIBTYPHBIMHU, HCTOPUYECKUMH M JyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMHU, TIPUHATHIMA B OOIIECTBE MPABWJIAMH M HOPMaMU MOBEACHHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIMO3HAHUsA, CAMOBOCIIUTAHUS U CAMOPA3BUTHSI, PA3BUTHSI BHYTPEHHEW MO3ULWH JIMYHOCTH, MATPUOTU3MA, YBAXKECHUS K
3aKOHY W TMPaBOIOPSIKY, YEJIOBEKY Tpyda W CTaplieMy IOKOJEHUI0, B3aUMHOI'O YBa)XEHHUs, OEpPEKHOTO OTHOIICHUS K
KYJIbTYPHOMY HACJICAUIO U TPAIULMIM MHOTOHAMOHAJIBLHOTO Hapona Poccuiickon depepanuu, MpUPOIE U OKPYKAKOIIEH
cpexe.
JIngyHOCTHBIE pe3yJbTaThl OCBOCHUS y4eOHOro mnpeaMera «bHOJOTHS» JOJDKHBI OTpa)kKaTh TOTOBHOCTh M CIIOCOOHOCTH
00y4Jaromuxcsi pyKOBOACTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEH MO3UITUEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHUEHTAIUMI,
MMO3UTUBHBIX BHYTPEHHUX YOEXKICHUHN, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO 00I1IeCTBA, PaCIIMPEHUE
YKA3HEHHOTO OMBITA U OIbITA JEATEIBHOCTH B ITPOLIECCE PEATN3ALMU OCHOBHBIX HAIIPABJICHUN BOCHUTATEIIBHOMN €S TEIBHOCTH,
B TOM YHCJIE B YACTH:

1) rpa:ka1aHCKOr0 BOCIIMTAHUSI:
c(hOpPMHUPOBAHHOCTH TPAKITAHCKON TTO3UIINN O0YJAFOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBa;



OCO3HaHHME CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBaXKCHUE 3aKOHA U MPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATCIBHOCTH MPH CO3JAAaHUM YYEOHBIX IIPOCKTOB, pPEHICHWHU YYCOHBIX U
MO3HABATEIBHBIX 3a]1a4, BBIIIOJIHEHUH OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH OTPEIEIATh COOCTBEHHYIO TTO3UIIUIO 110 OTHOIICHHIO K SIBICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€,
YMEHHUE YUYUTHIBATh B CBOUX JACHCTBHUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOICHCTBUS JIFO/ICH C pa3HBIMH YOCIKICHUSIMU,
KYJIbTYPHBIMU LIEHHOCTSMU Y COLIMATBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B IPOILIECCE COBMECTHOTO BBLIMIOJHEHUS! YUYE€OHBIX, MO3HABATEIBHBIX U HCCIIEIOBATEIHCKUX
3a/1a4, YBAXXUTEJIBHOIO OTHOIIEHWS K MHEHHUIO OIIMOHEHTOB MpPHU OOCYXIECHUU CIOPHBIX BOIMPOCOB OMOJOTHUYECKOTO
COAEpKaHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETBHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON Tpa)kTaHCKOW HWJIEHTUYHOCTH, NATPUOTH3MA, YBAXKEHHS K CBOEMY Hapoay, YYyBCTBa
OTBETCTBEHHOCTH Tiepea PoMHOM, rOpJIOCTH 3a CBOM Kpaid, CBOK0 PoavHy, CBOM SI3bIK M KYJIBTYPY, MPOILIOE U HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoa Poccuu;

[ICHHOCTHOE OTHOIIEHHUE K MPUPOJHOMY HACIEIUI0O U NMaMATHUKAM NPUPOJbI, JOCTHXEHUSIM Poccun B Hayke, MCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSIX, TPYAE;

CITOCOOHOCTH OIICHUBATh BKJIaJ POCCHHCKHMX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTUH, TOHUMAHUS 3HAUCHUS OMOJIOTHH
B IIO3HAHWHU 3aKOHOB IPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujerHas yoex1IEHHOCTh, TOTOBHOCTD K CIIYKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAn0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHME IYXOBHBIX LIEHHOCTEN POCCUMCKOr0O HApOIa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO ITOBEICHUS;

CIOCOOHOCTH OIICHUBATh CUTYAIIUIO U MPUHUMATh OCO3HAHHBIC PEIIEHNUS, OPUECHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE HOPMBI
Y [ICHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMYUBOTO Oy IyIIIErO;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POAUTEISAM, CO3JAHUI0 CEMBU HA OCHOBE OCO3HAHHOTO MPHUHATHS LEHHOCTEN CEMEUHOMN
YKA3HU B COOTBETCTBHUM C TPAAULIHUSIMK HApoa0B Poccuu;

4) 3¢TeTUYe€CKOr0 BOCTIUTAHUSA:



ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAsl ACTETUKY ObITa, HAYYHOTO U TEXHMYECKOTO TBOPYECTBA, CIOPTa, TpyHa,
OOIIIECTBEHHBIX OTHOIIICHHI;

MOHUMAHHE SMOLIMOHAIBHOTO BO3ACHCTBHS )KUBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BUIaX UCKYCCTBA, CTPEMJICHHE MPOSABIISATh KAU€CTBA TBOPUYECKON JTUYHOCTH;

5) pusnyeckoro BocnuTaHus, pOPMHUPOBAHUSA KYJIbTYPbI 310POBbS K IMOLHMOHAIBLHOI0 0JIarONMOJyYns:

MMOHUMAaHUE U pealin3alys 310pOoBOro n 0e30macHoro o0pasa )Ku3Hu (310pOBOE MUTAHHUE, COOJIOIEHNE TMTUEHUYECKUX TPABUIT
Y HOPM, COAJIaHCUPOBAHHBIN PEKUM 3aHATUN U OTIBIXA, PETYJsipHas (PU3HMUECKasi aKTUBHOCTh), O€pEKHOT0, OTBETCTBEHHOT'O
Y KOMIIETEHTHOT'O OTHOLIEHUSI K COOCTBEHHOMY (PU3MYECKOMY M IICUXWUYECKOMY 3[I0POBbIO;

MMOHUMAaHUE [IEHHOCTHU MpPaBWJ WHIWBHUIYAIbHOTO M KOJUIEKTHBHOTO O€30MACHOIO MOBEACHHUS B CUTYyalUsX, YIPOXKAIOLIUX
3JI0POBBIO U )KU3HU JIOJIEH;

OCO3HaHMWE MOCIEACTBUN U HENPUSITHS BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOr0JIsl, HAPKOTUKOB, KypEHHUS );

6) TPy10BOIr0 BOCIUTAHUS

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYIAOI00HE;

TOTOBHOCTh K AKTUBHOM N1€ATEIbHOCTH TEXHOJIOIMYECKON M COLMaIbHOW HANpPaBIEHHOCTH, CIIOCOOHOCTh MHUIMHPOBATH,
IJIAHUPOBATH U CAMOCTOSITENIBHO BBIIIOJIHATH TAKYIO JACSTEIBHOCTD;

UHTEpPEC K pas3auuHbiM cdepam MNpoPecCHOHAIBHON NESITebHOCTH, YMEHUE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyriei
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TUIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) IKOJOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIICHHUE K MPUPOJIe KaK UCTOUHUKY XKU3HHU Ha 3emile, OCHOBE €€ CYIIECTBOBAHNUS;
MOBBIIIEHUE YPOBHS SKOJOTUYECKON KYJIbTYpbl: TPUOOPETEHUE ONBITA MJIAHUPOBAHMS MOCTYIKOB M OLEHKH UX BO3MOKHBIX
MOCJIE/ICTBUM JIJIs1 OKpYKaroUIeH Cpeibl;

OCO3HaHMe ria00aJbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIEM U MyTell UX PEeIICHMUS;

CIIOCOOHOCTH MCHOJIB30BATh MPUOOpPETAEMbIE IPU U3yUYEHUU OMOJIOTMH 3HAHUS M YMEHUS IPU pEUICHUH POo0JieM, CBSI3aHHbIX
C paluMOHAIBHBIM MPHUPOIONOIL30BAHUEM (COOJIO/IEHHE TPaBUJ IMOBEIEHUS B NPHUPOJE, HAINPABICHHBIX HAa COXpPaHEHUE
paBHOBECHSI B 9KOCHUCTEMAaX, OXpaHy BHIOB, SKOCHCTEM, Ouocdepnl);

AKTUBHOE HENPUATUE JEUCTBUU, MNPHUHOCIIIMX BPEH OKPYKAKOLIEH NPUPOJHOM Cpele, yMEHHE NPOTHO3UPOBATH
HEOIaronpuUsITHBIE SKOJIOTUYECKHUE MOCIEACTBUS MPEAIPUHIMAEMBIX AEHCTBUNA U MPEJOTBPAIIATh UX;



HAJIMYUE PA3BUTOTO DKOJIOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYyJIbTYpBI, OIbBITA JCATEIBHOCTH HKOJOTHYECKOM
HaTpaBJIEHHOCTH, YMEHHS PYKOBOACTBOBATHCS WMH B IO3HABAaTEIbHOW, KOMMYHHUKATHBHOW W COLMATBHOW MPAKTHKE,
TOTOBHOCTH K YYaCTHIO B TIPAKTHUECKOH JEATEIHHOCTH SKOJIOTUICCKON HATTPABICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKH U OOIIECTBEHHOM
MIPaKTHUKH, OCHOBAHHOTO Ha JHAJIOTE KYJIbTYp, CITIOCOOCTBYIOMIETO OCO3HAHUIO CBOETO MECTA B TIOJUKYIBTYPHOM MUDE;
COBEPIIICHCTBOBAHKE S3BIKOBOW M YMTATEIHLCKON KYIbTYPBI KAaK CPEICTBA B3aMMOICUCTBHS MK Ty JIIOJIbMH 1 TIO3HAHUS MUPA,
MMOHUMAaHUe CTIeU(PUKA OMOJIOTUN KaK HAyKH, OCO3HAHUA €€ poJid B POPMUPOBAHUH PAITMOHAITBPHOTO HAYYHOTO MBIIUICHHS,
CO37aHUH IEJIOCTHOTO MPEACTABICHHS 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE TPUPOJIBI, YeJIOBEKa M OOIIECTBA, B IO3HAHUH
MIPUPOTHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIEM COXPAHCHUS MPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTD B 3HAYMMOCTH OMOJIOTHH JIJII COBPEMEHHOW ITUBUIIN3AINN: 00€CTICUCHUSI HOBOTO YPOBHS Pa3BUTHS MEIUIIMHEI,
CO37aHUE IEPCTICKTUBHBIX OMOTEXHOJIOTHIA, CIIOCOOHBIX PEIIaTh PECYpPCHBIE MTPOOIEMBI pa3BUTHS YEJIOBEUYECTBA, TIOUCKA ITyTEeH
BBIXOJIa U3 TJIO0ATBHBIX IKOJIOTHYECKUX MPOOJIeM W oOecreueHus nepexoja K yCTOMUMBOMY Pa3BUTHIO, PAIMOHATHHOMY
MCIIOJIb30BAHUIO MPUPOTHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJTYYECHUU OMOJIOTMUECKUX 3HAHUM B LIEJSX TMOBBIIIEHUS OOIIEH KyJIbTypbl, €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, KaK COCTAaBHOM 4acTH (PYHKIIMOHAIILHON TPaMOTHOCTH 00yUaroIuXcs, POpMUPYEMO TIPHU U3YUCHUH OHMOJIOTHH;
MMOHUMAaHUE CYIITHOCTH METOJI0OB MIO3HAHUS, UCTIOIh3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH UCIIOIh30BaTh MOTy4yaeMble
3HAHUS JJIA aHajdu3a U OOBSCHEHHS SIBICHUN OKPYXKAIOIIET0 MHpPAa W MPOUCXOMASIIUX B HEM W3MEHEHUH, YMEHUE JeJaTh
000CHOBaHHBIC 3aKTFOUCHUS HA OCHOBE HAYYHBIX (JaKTOB M MMCIOIIUXCSI TJAHHBIX C IEJTBI0 TTOJIYYCHHS IOCTOBEPHBIX BHIBOJIOB;
CIIOCOOHOCTh CaMOCTOSITEIILHO WCIOJB30BaTh OMOJIOTHYCCKUE 3HAHHS IS PEHICHUS MPoOJeM B PEalbHBIX JKM3HCHHBIX
CUTYaIHsIX;

OCO3HAHHWE IICHHOCTH HAyYHOH JIEeSITEIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH MPOCKTHYIO M MCCIEAOBATEIIbCKYIO JCITEIBHOCTD
WHIUBHTyaJIbHO U B TPYIIIIC;

TOTOBHOCTB M CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M caMOOOpPa30BaHMIO, K aKTHBHOMY TIOJYUYCHHUIO HOBBIX 3HAHHM
110 OMOJIOTHU B COOTBETCTBHUH C KU3HCHHBIMH ITOTPCOHOCTSMH.

METAINIPEAMETHBIE PE3YJIBTATBI



MeranpeaMeTHbIe pe3ybTaThl OCBOCHHS ydyeOHOTO mpeameTra «buosorus» BKIIOUYAIOT: 3HAUYMMbIEe I (pOopMUpOBaHUS
MHUPOBO33pPEHUSI  O0YyYarOUIUXCsl MEXAUCIUIUIMHAPHBIE (MEXKIpPEIMETHbIE) OOIICHAYYHbIE TOHATUS, OTpaKarollue
IIEJIOCTHOCTh HAyYHON KapTUHBI MUPA U CTIEHU(PUKY METOJI0OB MTO3HAHMUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO,
SHEPTuUs, sIBJICHUE, IPOLIECC, CUCTEMA, HAyYHBIN (haKT, MPUHIINII, TUIIOTE3a, 3AKOHOMEPHOCTD, 3aKOH, TEOPHUs, UCCIIEIOBAaHUE,
HAOJIOICHHE, U3MEpPEHUe, OKCIEPUMEHT U JAPYyrux), YyHUBEpcalbHble Yy4deOHbIe JeWcTBHS (TIO3HABATEINbHBIE,
KOMMYHUKAaTUBHBIE, PETYJSITUBHBIE), oOecreunBaronye (popMupoBaHue (PYHKIUMOHAIBHOW TPAaMOTHOCTH W COLMAIBHOMN
KOMIETEHIIMM  OOYYaloIUXCs, CIOCOOHOCTh  OOy4alolUMXCs  MCHOJIb30BaTh  OCBOGHHBIE  MEXKIUCUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yueOHbIC ACHCTBUS B MO3HABATEIHHON M COIMATILHON MTPAKTHKE.
MeTtanpeameTHbIe pe3yabTaThl OCBOSHHS MPOTPaMMBbI CPETHET0 OOIIeT0 00pa30BaHus JOKHBI OTPAXKaTh:
OBiajeHne YHUBEPCAJIbLHBIMU YUeOHBIMHU NMO3HABATEIbHBIMH el CTBUSIMU:
1) 6a3oBble JIOTHYECKHE AeiiCTBHUSL:
CaMOCTOSATENbHO (POPMYIUPOBATH U aKTYaJU3UPOBATH MPOOJIEMY, PACCMATPUBATH €€ BCECTOPOHHE;
MCIIOJIb30BaTh NPU OCBOCHHUU 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUICHUS (aHajau3a, CUHTE3a, CPAaBHEHMs, KiacCU(UKalIUY,
0000111eHHsT), PACKPBIBATh CMBICI OMOJOTUYECKUX MOHATHH (BBIACIATh UX XapaKTEepHbIC MPU3HAKU, YCTAHABINBATH CBS3U C
APYTUMHU MOHITUSIMH);
OTIPEAEIATh LENH JIEATENbHOCTH, 3aaBasi HapaMeTpbl U KPUTEPUU UX TOCTHIKEHUS, COOTHOCUTD PE3YIbTaThl JESTEIBHOCTH C
MOCTaBJIEHHBIMU LIEJISIMU;
MCIIOJIb30BaTh OMOJIOTMYECKHUE MOHATHS ISl 00bsICHEHUS (DAaKTOB U SIBJICHUM KUBOUW MPUPOJIBL;
CTPOUTH JIOTHUECKUE PACCYX ACHUS (MHIYKTHBHBIC, ICTYKTUBHBIC, 10 aHAJIOTHH ), BRISIBIISITH 3aKOHOMEPHOCTH ¥ TIPOTHBOPEUHSI
B PacCMaTPUBAEMBIX SIBJICHUSAX, (POPMYITUPOBATH BHIBOBI U 3aKIIFOUCHUS;
MPUMEHSATh CXEMHO-MOJICIbHBIE CpPEACTBA [JIsl TMPEACTABICHUS CYIIECTBEHHBIX CBS3€ W OTHOIIEHUH B H3y4aeMBIX
OHMOIOTHYeCKUX 00BEKTAaX, a TAKKE MPOTHBOPEUHIA Pa3HOTO PO/IA, BHISBICHHBIX B PA3IMYHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;
pa3pabaThIBaTh IJIaH PEIICHHUS MPOOIEMBI C YIETOM aHAIM3a UMEIONTNXCA MaTepUaTbHBIX M HEMaTePHAIBLHBIX PECYypCOB;
BHOCUTH KOPPEKTUBHI B JIEATEIHHOCTH, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEJSM, OIICHUBATh PUCKH TIOCIIEICTBUI
JESTeIbHOCTH;
KOOPJMHHUPOBATH U BBITIOJIHATH pabOTy B YCIOBHSIX PEATbHOT0, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;
pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCIe0BATEIbCKHE IeHCTBHUS:



BJa/JIeTh HaBbIKAMHU Y4E€OHO-UCCIIEIOBATENLCKOM M MPOEKTHOM JEATEIbHOCTH, HaBbIKAMHM pa3pelieHusl MpoOliem,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TOMCKY METOJOB PELICHUS MPaKTUYECKUX 3a]ad, MPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BUJbI JIEATEILHOCTH MO IMOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEpIpEeTaliy, Ipeo0pa3oBaHUI0 U
NPUMEHEHUIO B YUEOHBIX CUTYaIUAX, B TOM YUCJIE MPU CO3JJaHUU YUEOHBIX U COIIMAIBHBIX MPOEKTOB;

(dhopMUpOBaTh HAYYHBIN TUIT MBIIIUICHUS, BIAJETh HAYYHON TEPMUHOIOTUEH, KITFOUEBBIMU MOHSITUSIMUA U METOJIaMU;

CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 33J]Ja4l B 00pa30BaTEIbHON I€ATEIbHOCTH U JKU3HEHHBIX CUTYalUX;

BBISBJISITh MPUYMHHO-CJICJACTBCHHBIC CBSA3UM W AaKTyaJM3UpPOBATh 3ajlayy, BBIJBUTaTh TUIOTE3y €€ pEIICHUs, HaXOIUTh
apryMeHTHI JIJIs I0Ka3aTeIbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBAaTh IMOJYYEHHBIE B XOAE PEIICHHs 3a/layd pe3yibTaTbhl, KPUTHYECKHM OLEHUBATh HUX JOCTOBEPHOCT,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATH MPUOOPETEHHBIN OIBIT;

OCYIIECTBIIATH 1IeJIEHANIPABJICHHBIN MOMCK MEPEeHOCca CPEICTB U CIIOCOOOB AEHCTBUS B TPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTDH 3HAHUS B TTO3HABATEIIbHYIO U MTPAKTUUYECKYIO0 00JIACTH KU3HENECITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJCH, MpEJIaraTh OpUTHHAIBHBIC MOAXOAbl W PEIICHUS, CTABUTh MPOOJIEMbI M 3aJaud, JOMYCKAIOIINE
aJbTEPHATUBHBIC PEUICHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTUPOBATHCA B PA3IMYHBIX MCTOYHMKAX WH(OpManuu (TeKCcTe y4eOHOro mocoOus, HayqHO-TIOMYJSPHOW JUTEpaType,
OMOJIOTUYECKHUX CIIOBApSX M CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B HTepHETE), aHAIU3UpOBaTh WHPOPMAIUIO
Pa3IMYHBIX BUJOB U OPM MPEACTABICHUSI, KPUTHUECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;
dhopMyIHpoOBaTh 3alpoChl M MPUMEHSATHh pa3IMYHbIE METOJbl MpPHU IOUCKE W OTOOpe OMOoJIOrMYecKod HWHQpOpMaIH,
HEOOXOIMMOM JIJIs1 BBHITIOTHEHUS YUEOHBIX 3a/1a4;

MpUOOpeTaTh OMBIT HCMOJb30BaHUS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, COBEPIICHCTBOBATh KYJIBTYPY
AKTUBHOTO MCIIOJIb30BaHUSI PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (QOpMYy MpeAcTaBieHus Ouonormdyeckoi wuHPopmanmu (Cxembl, rpadukw,
JUarpaMMbl, TaOJUIIBI, PUCYHKHU U APYTOEC);



UCIOJIb30BaTh HAYUHBIN SI3bIK B KAUE€CTBE CPEJCTBA MpU paboTe ¢ OMOIIOrHYeCKOil nH(pOopMaLUel: NPUMEHATh XUMUYECKUE,
¢uznueckue M MaTeMAaTUYECKHME 3HAKM W CHUMBOJBI, (opMmynbl, abOpeBUaTypy, HOMEHKIATypy, MHCIIONb30BaTh MU
IpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUYECKHUE CPEJICTBA HATJISAHOCTH;

BJIaJI€Th HaBbIKAMH PAaclO3HABaHUS U 3aIIUThI HH(POpMAIK, HH(POPMALMOHHON 0€30MaCHOCTH JTUYHOCTH.

OgiageHne yHMBEPCAJIbHBIMA KOMMYHHMKATHBHBIMH A€ CTBUSIMM:

1) ob1enme:

OCYIIECTBIISITh KOMMYHHKAIIMM BO BCEX cdepax KHU3HU, aKTUBHO yYaCTBOBATh B JUAJIOTE WM IUCKYCCHH IO CYIIECTBY
oOcy>kaaemoii TeMbl (yMEHHE 3a7aBaTh BOMPOCHI, BBICKA3bIBATh CYXJACHHSI OTHOCUTEIFHO BHIMIOJIHEHUS TIPe/yIaracMoi 3aaud,
YUUTHIBATh HHTEPECHI M COTJIACOBAHHOCTH MO3HIINNA APYTUX YIACTHUKOB JUAIOTA WK TUCKYCCHH);

pacro3HaBaTh HeBEpOAIbHBIE CPEICTBA OOIICHMSI, TOHUMATh 3HaYCHUE COIMAIBHBIX 3HAKOB, MPEANOCHUIOK BOSHHUKHOBEHHS
KOH(JIMKTHBIX CUTYaIlNi, yMETh CMATYATh KOH(MIUKTHI U BECTH MIEPErOBOPHI;

BIIQJIETh Pa3IMYHBIMH CIIOCOOAMHU OOIICHHWS W B3aUMOJCHCTBHUS, MOHUMATh HAMEpPEHUs APYTUX JIOJeH, MPOSBIATH
YBa)XXUTEJIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOM (hopMe (HOpMyIIMpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM SI3bIKOBBIX CPE/CTB.

2) cOBMeCTHAasl 1eiITeJIbHOCTD:

MOHMMATb U UCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIMBUTyaJIbHOM pabOThI IPU PELICHUH OMOJIOTHUECKON POOIeMBbl,
000CHOBBIBaTh HEOOXOIUMOCTh TPUMEHEHUS TPYITIOBBIX (HOPM B3aUMOJICHCTBUS NP PEIICHUN y4eOHOM 3a1a4H;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHCTBHI ¢ Y4ETOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH Ka)JO0ro 4jeHa
KOJUIEKTHBA;

MPUHUMATH I[EJIM COBMECTHOM IEATEIbHOCTH, OPTaHU30BbIBAaTh U KOOPAMHUPOBATH IEHCTBUS 10 €€ TOCTIKEHUIO: COCTABIISATh
J1aH I€UCTBUM, paclipeiesiaTh POJv ¢ y4ETOM MHEHUHN YYaCTHUKOB, OOCYKJaTh PE3yJIbTaThl COBMECTHOM pabOThI;
OIICHMBATh KaUYECTBO CBOETO BKJIAJa U KAKIOTO yUaCTHUKA KOMaH/bI B OOIIMIA pe3yabTaT MO pa3padOTaHHBIM KPUTEPHSIM;
npejiaraTth HOBBIE TIPOCSKTHI, OIICHUBATH UCH C MTO3UIIUN HOBU3HBI, OPUTUHATBHOCTH, MPAKTUIECKON 3HAYNMOCTH
OCYIIECTBIISITh MMO3UTHBHOE CTPATETUUYECKOE MOBEACHUE B PAa3NUYHBIX CUTYAIUSIX, MPOSIBIATH TBOPUECTBO M BOOOpaKEHUE,
OBITh MHUIIMATHBHBIM.

OBiageHHe YHMBEPCAJIbHBIMHU PeryJsiTABHBIMH 1eCTBUSIMH:

1) camoopranuzanus:

MCIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUSA JUIS BBISIBJICHUS MPOOJIEM U UX PELICHHS B )KU3HEHHBIX U YYEOHBIX CUTYalIUAX;



BbIOMpaTh HA OCHOBE OMOJIOTMUECKHUX 3HAHUW LIEJIEBbIE M CMBICIOBBIE YCTAHOBKM B CBOMX JEHCTBUSAX M MOCTYIKax IO
OTHOLIEHUIO K KUBOMW IIPUPOLE, CBOEMY 3I0POBBIO U 3J0POBBIO OKPYKAKOLIHUX;

CaMOCTOSITEJIBHO OCYIIECTBIIATh ITIO3HABATEJIbHYIO JI€ATEIbHOCTh, BBIABIATH MPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 33]]Ja4l B 00pa30BaTEIbHOM 1€ATEIBHOCTH U JKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTaBJIAThH IIAH PEIICHUs MPOOJEMBbl C yUETOM HMMEIOLIUXCA PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEU U
MPEINOYTCHUN;

JaBaTh OILIEHKY HOBBIM CUTYalUsIM;

pacMpATh paMKH Y4EOHOTO MpeaMETa Ha OCHOBE JIMUHBIX MPEIIOYTECHHUI;

JieNaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBATh (POPMUPOBAHUIO U ITPOSBICHHUIO ITUPOKOW 3PYAHUILIMH B PA3HBIX 00JACTAX 3HAHHM, MOCTOSHHO MOBBIIIATH CBOU
00pa3oBaTeNbHbIN U KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B I€SITEIILHOCTD, OLIECHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;
BJIa/IETh HABbIKAMU MO3HABATEIbHONW peIeKCHM KaK OCO3HAHMs COBEPILAEMBIX JACUCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX
pe3yJIbTaTOB U OCHOBAHUM, UCTIOIb30BaTh MPUEMBI peICKCUH JIJIsl OLIEHKU CUTYallld, BEIOOpa BEPHOIO PELLICHUS;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NP aHAJIM3€E PE3YJIbTAaTOB JIEATEIbHOCTH;

3) npuHsATHE ceOsl U APYTUX:

MPUHUMATh ce0sl, MTOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX IPU aHAJIM3€ PE3yIbTaTOB IEATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U NMPABO JPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTrOro YeaoBeKa.

NPEAMETHBIE PE3YJIBTATHI

[IpenmerHsie pe3ynbTathl ocBoeHus nporpammbl COO mo 6mojoruu Ha 6a30BOM YpOBHE BKIIIOUAIOT crielU(UYECKUe s
yuebHoro mnpenmera «buonorus» HaydHble 3HAHHSA, YMEHUS U CIOCOOBI JEHCTBHIl MO OCBOCHHIO, WHTEPIPETAMH U
peoOpa30BaHUIO 3HAHUHM, BUJIBI AESITEIHHOCTH IO TOTYYEHUIO HOBOTO 3HAHMSI M PUMEHEHHIO 3HAHUH B Pa3INYHBIX yUSOHBIX



CUTyallUsiX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme npeiMeTHbIE pe3ybTaThl
IPEICTaBJIECHBI 110 TOAAM 00YUYEHMUSL.

[IpenmeTHbIE pe3yapTaThl OCBOECHHUS yueOHOro npenmMera «buonorusy ¢ 10 knacce N0OIXKHBI OTPAXKaTh:

c(OpPMHUPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O 3HAHUS €CTECTBEHHBIX HAYK, B (POPMHpPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHHBI MUpPAa U HAy4HOT'O MHUPOBO33PEHHUS, O BKJIAJE€ POCCUHCKHUX U 3apyOekKHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (DYHKIIMOHAIEHOM T'PaMOTHOCTH Y€JIOBEKA ISl pEICHUS KU3HEHHBIX 3a/1a4;
YMEHHUE PACKPBIBATH COJACpPKAHUE OMOJOTMYECKUX TEPMHUHOB U MOHATHIA: KU3Hb, KJIETKA, OpraHu3M, MeTadoyin3M (0OMeH
BEIIECTB M MPEBpPALIEHUE SHEPruM), TOMEOCTa3 (CaMOperyisiusi), YpPOBHEBas OpraHu3alus JKHUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHUE (PENPOIYKIIKSA), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE;

YMEHHUE Hu3JlaraTh OMOJOTHYECKHE TEOPHUH (KJIETOYHAsl, XpPOMOCOMHAs, MyTallMOHHAs, NEHTPAJIbHAs JI0TMa MOJIEKYJISIPHOU
ouonorun), 3akonsl (I'. Mennensa, T. Moprana, H. 1. BaBunoBa) u ydeHus (0 LIEHTpaX MHOIO00Opas3usi U MPOUCXOKACHUS
KyJabTypHBIX pacTenuit H. Y. BaBuioBa), onpenensiTe rpaHUIlbl UX MPUMEHUMOCTH K KMUBBIM CUCTEMAM;

YMEHHE BJIa/IeTh METOIaMU HAYYHOT'O TIO3HAHUS B OMOJIOTUH: HAOJI0IEHUE U OIIMCAHUE JKHUBBIX CUCTEM, IPOLIECCOB U SIBICHUH,
OpraHu3alus U NpOBEJCHHE OMOJIOTMYECKOr0 SKCIEPUMEHTA, BBIJIBUKEHUE TUIOTE3bl, BBIIBICHUE 3aBUCUMOCTU MEXIY
UCCJIEyeMbIMU BEJIMYMHAMU, OOBSICHEHHE NOJYUYEHHBIX PE3yJIbTaTOB, HCIHOJIb30BAaHHBIX HAYyYHBIX NOHATUH, TEOpUU U
3aKOHOB, YMEHUE J€JIaTh BBIBOJBI HA OCHOBAaHUU IIOJyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATH CYIECTBEHHbBIE MPU3HAKNA BUPYCOB, KJIETOK IMPOKAPUOT U 3YKAPUOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHU3MOB, 0COOEHHOCTH MPOLIECCOB: OOMEHa BEUIECTB U MPEBPAILCHUsI SHEPTUU B KIIETKE, (DOTOCHHTE3a, IIIACTUYECKOTO U
HSHEPreTUYECKOro 0OMEHa, XEMOCHUHTE3a, MHUTO3a, MeH03a, OIJIOJOTBOPEHHUS, Pa3MHOKEHUS, UHANBUAYAJIbHOTO Pa3BUTHUS
opraHu3Ma (OHTOTEHE3);

YMEHUE TMPUMEHATh TMOJYYEHHbIE 3HaHUA [JIi OOBACHEHMS] OMOJOTMYECKHUX NPOLECCOB U SABJICHUM, IJIsI TPUHITHS
MPaKTUYECKUX PEIICHUI B MOBCEIHEBHOW >KM3HU C 1IeJIbl0 obOecreueHrs O€30MacHOCTH CBOETro 3J0pPOBbS U 30POBbS
OKPYXAaIOIUX JIIOACH, COOMIOAEHUS HOPM TIpPaMOTHOIO TMOBEIEHUS B OKpYyXKalolled MNpUPOAHON cpele, MOHUMAaHHE
HEOOXOJAMMOCTH MCHOJB30BAHUS JOCTHKEHUW COBPEMEHHOM OHOJIOTMM M OMOTEXHOJIOTMM JJis  paldOHAIBLHOrO
MPUPOIONOIH30BAHMS;

yYMEHHE pellaTh 3JeMEHTapHble TeHETUUYECKHE 33Jaul Ha MOHO- U AUTHOPUIHOE CKPEIMBAaHUE, CIEIUICHHOE HACIIEeI0OBaHHE,
COCTABJISITh CXEMbl MOHOTMOPUTHOTO CKPELIMBAHUS JUIsl IPEACKA3aHUs HACIEA0BAHMS IPU3HAKOB Y OPIaHU3MOB;

YMEHHE BBIMOIHSTH JIa0OpATOPHBIE U MPaKTUYECKUEe paboThl, cOOMI0AaTh MpaBuiia Mpu paboTe ¢ yueOHbIM U J1aOOpaTOPHBIM
000pyI0BaHUEM;



yMEHUE KPUTHUYECKU OIICHUBATh M MHTEPIPETUPOBATh HH(POpPMALUIO OHOJOTMYECKOTO COAEPIKAHMS, BKIIOYAIOIIYIO
NICEBJIOHAYYHbIC 3HAHUS U3 PA3IMUYHBIX UCTOYHHKOB (CpelIcCTBa MAcCOBOM MH(MOpMAIUU, HAYYHO-TIOMYJISPHBIE MaTepuabl),
ATUYECKHE aCMIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHbIEC MUCHbMEHHBIE U YCTHBIE COOOIICHUS, 0000111asi OMOJIOTMYECKYI0 HH(DOPMAITUIO U3 HECKOJIBKUX
MCTOYHUKOB, TPAMOTHO UCIOJIb30BaTh MOHSITUIHBIN arapaT OMOJIOTHH.

[IpeameTHbIE pe3yNbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11 knacce NOIKHBI OTpaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIU OMOJIOTMH B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMUPOBAHHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUMCKUX M 3apyOe’KHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (DYHKIIMOHAIBHON TPAMOTHOCTH YE€JIOBEKa AJI PEIICHUS )KM3HEHHBIX 3a/1a4;
YMEHHUE PacKpbIBaTh COJEPKaHNE OMOJIOTMYECKUX TEPMUHOB U MOHATUI: BUJI, TOMYJISLUSA, T€HOPOH]I, IBOJIIOIMS, ABMKYLIUE
cuibl ((pakToOpbl) FBONIOLUH, MPUCITIOCOOIEHHOCTh OPraHU3MOB, BUI000pAa30BaHUE, 3KOJIOTHUECKHE (DAKTOPHI, IKOCUCTEMA,
MPOIYLIEHThI, KOHCYMEHTBI, PEAYLIEHTHI, LIEH MUTAHUSI, SKOJOTHYECKasi MMpaMuia, OMOreoLeHo3, ouocdepa;

YMEHHE U3Jlaratb OMOJI0rH4ecKre Teopuu (3BooLIMOHHAas Teopus Y. JlapBuHa, CHHTETHUYECKast TEOPHS SBOJIOLMH ), 3aKOHBI U
3aKOHOMEpPHOCTH (3apojsiiieBoro cxonactBa K. M. bapa, depegoBanusi TJIaBHBIX HampaBlieHWW W myTed sBomtonuu A. H.
CesepiioBa, yuenus o 6mocdepe B. . Bepnanckoro), onpenensiTh TpaHUIIbI ©X TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BJIa/IeTh METOIaMU HAYYHOT'O I03HAHUS B OMOJIOTUH: HAOJII0I€HNE U ONTMCAaHUE KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUIA,
OpraHu3anus U NpoBeJCHHE OUOJOTMYECKOTO SKCIIEPUMEHTA, BBIJBUKEHHE TUIOTE3bl, BBISIBICHUE 3aBUCUMOCTU MEXIY
UCCJIEyeMbIMU BEJIMYMHAMU, OOBSICHEHHE IOJYYEHHBIX PE3yJIbTaTOB, HCIOJIb30BAHHBIX HAYyYHBIX NOHATUH, TEOpUU U
3aKOHOB, YMEHHUE JI€JIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YIIBTATOB;

YMEHUE BBIACNSTh CYIIECTBEHHbBIE NPU3HAKU CTPOCHHUS OMOJOTMYECKUX OOBEKTOB: BHUAOB, MOMYJALMMA, MPOAYLUEHTOB,
KOHCYMEHTOB, PEIYyLEHTOB, OMOTeOIlEHO30B M 3KOCHUCTEM, OCOOCHHOCTH IMPOILIECCOB: HACIEICTBEHHONW HW3MEHYMBOCTH,
€CTECTBEHHOT0 O0TOOpa, BUA000pa30BaHUs, MPHUCHOCOOJIEHHOCTH OPraHU3MOB, NEUCTBHS 3KOJIOTMYECKHUX (PAKTOPOB Ha
OpraHMU3MBbl, MEPEHOCA BEUIECTB MU IMOTOKA SHEPrUM B JKOCHCTEMAX, AHTPOIIOTE€HHBIX M3MEHEHHN B DKOCHCTEMAaxX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB M OMOr€OXMMHUYECKUX ITUKIIOB B Onochepe;

YMEHUE MPUMEHATh TMOJYYEHHbIE 3HaHUA [JIi OOBACHEHHMS] OMOJOTMYECKHUX NPOLECCOB U SABJICHUM, ISl TPUHITHS
NPAKTUUECKUX PEIICHUH B TMOBCEAHEBHOW JXU3HU C LIETbI0 OOecreyeHus 0e30MacHOCTH CBOETO 3J0POBbS M 3I0POBbS
OKpPY)KAIOIIUX JIIOJIeH, COOMIOCHHS HOPM TPaMOTHOTO TMOBEACHUS B OKpYXAloUlell NpUpOAHON cCpeae, MOHUMaHUE
HEO0OXOIMMOCTH UCTIOIb30BaHUS JOCTHXKEHUN COBPEMEHHOM OMOJIOTUY 7Sl pallMOHAILHOTO MPUPOIOIOIb30BAHNUS;



YMEHHE peuiaTh 3JIEeMEHTapHble OMOJIOTMUYECKUE 33J1a4M, COCTABJISITh CXEMbI IIEPEHOCA BEIIECTB U YHEPIUU B IKOCHUCTEMAX
(1ienu nmuTaHus);

YMEHHE BBINOJIHATD JJAOOPATOPHBIE U MPAKTUYECKUE padOThI, COONIOAATH MpaBuia Ipu padore ¢ yueOHbIM U 1a00paTOPHBIM
000py1I0BaHUEM;

YMEHHE KPUTHUECKH OLIEHWBATh W MHTEPHPETUPOBATH HHPOPMALMIO OHOJIOTMYECKOTO COACPIKAHMS, BKIIIOYAOILYIO
MICEBJIOHAYYHBIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpeIcTBa MacCcOBOW MH(OpPMaLMU, HAYYHO-TIONYJIAPHbBIE MaTEPHAIIbI),
paccMaTpHUBaTh INI00ATBHBIE SKOJIOTHYECKHE MPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHUE CO3/1aBaTh COOCTBEHHbIE TMCbMEHHBIE U YCTHBIE COO0OIIEHNs, 0000111ass OMOIOTrHYECKY0 HHPOPMALIUIO U3 HECKOJIBKHUX
MCTOYHHUKOB, TPAMOTHO UCITOJIb30BaTh NOHATUITHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsmmyecTBo 4acos DJIEKTPOHHBbIE
Ne HaumeHoBaHue pa3gesioB (uudpossbie)
n/n TeM MPOrpamMMbl Bceero Kourpoasurie Ipaxrieckue oOpa3oBaresibHbIC
padéoTbI padéoTbI
pecypchl
bubanoreka HOK
1 buonorus kak Hayka 2 0 0.5 https://m.edsoo.ru/7f41c292
2 KuBple cucTeMbl U HX 1 0 0 bubmmoTteka [HOK
OpraHu3aIus https://m.edso00.ru/7f41¢c292
3 XUMHUYCCKHMN COCTaB g 1 1 bubmmoTteka HOK
CTPOCHHE KIICTKH https://m.edsoo.ru/7f41c292
bubanoreka I[HOK
4 JKusHenesITeNIbHOCTD KIIETKHU 6 0 0 https://m.edso0.ru/7f41c292
5 EZ;&?SI?;:J’IH:HOC pa3BI/ITH2 5 1 1 Brbmuorexa HOK
https://m.edsoo.ru/7f41c292
OpraHu3MOB
5 HacnencTBeHHOCTH u 8 1 15 bubanoreka I[HOK
U3MEHYMBOCTH OPTraHH3MOB ' https://m.edsoo.ru/7f41¢c292
7 Cenexuus OPraHu3MOB. 4 0 0 bubmmoreka [HOK
OcHOBBI OHOTEXHOJIOTMH https://m.edsoo.ru/7f41¢c292
bubamoreka HOK
8 Pesepsroe Bpems L 0 0 https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 3 4

I[TPOI'PAMME
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11 KIIACC

KoJsmn4yecTBo yacos JJIeKTPOHHBbIE
Ne ni/nt HaumenoBanue pa3ieiioB u Komrpoabubie  IIpaxTieckie (uu¢posbie)
TeM NMPOrPaMMbl Bcero o0pa3oBaTeJIbHbIE
padéoTbI padoThI pecypeb
butmmoreka OK
. IBOMONHONHAS bronorHa 9 L . https://m.edsoo.ru/7f41Lc§c74
2 Bo3HukHOBEHNHE U pa3BUTHE 9 1 05 bubmoreka HOK
KW3HU Ha 3eMiie https://m.edsoo.ru/7f41cc74
3 Opranu3mbl U OKpYykKaromas 5 0 1 butmmoreka [HOK
cpena https://m.edsoo.ru/7f41cc74
4 CoobmiecTBa g 1 0 butmmoreka [HOK
HKOJIOTUYCCKUE CUCTEMBI https://m.edsoo.ru/7f41cc74
bubanoreka OK
> Peseparioe Bpems 2 0 0 https://m.edsoo.ru/7f41LcIc74
OBIIEE KOJIMYECTBO YACOB I1O 34 3 25

I[TPOI'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O IPOLUECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

- buonorusa, 11 xmacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6noB A.M. u apyrue /Ilox pen. Ilaceunuka B.B.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

- buomorus. 10-11 wmacc/ Ilaceunnk B.B., Kamenckuit A.A., PyouoB A.M. u apyrue/llon pen. Ilaceunuka B.B.
AxnnonepHoe obmiectBo. " M3mparensctBo "[Ipoceenienue”

METOAUYECKHUE MATEPUAJIBI IS YUUTEJIA

buonorus. O6mas ouonorus 10-11 kimaccel. Metogudeckoe nocodoue k yueOHuky B.B. Ilaceunuka. Beptukans. ®I'OC
KomrnekTsl TECTOB o OnosIorun o OCHOBHBIM TeMaM Kypca 10-11 KJIACCOB
Kommnekr 3anannii noaroroBku k EI'D mo 6uonorun 11 kiace KoMnberoTepHble npe3eHTaluu K ypokam Ouonoruu 5-11
KJIACCBI

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. bu6mmoreka IJOK
2. POIII

[MognuncaHo
LMPPOBOMN NOANNCHIO:

CblyeBa
ENeHa o

HaTa: 2023.09.18

Ma p KOBHd 12:18:55 +04'00'















YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

- buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6ioB A.M. u npyrue /Tlox pen. [laceunnka B.B.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBelieHme»
- buonorus. 10-11 knacc/ [laceunuk B.B., Kamenckuit A.A., PyonioB A.M. u apyrue/llon pea. Ilaceunuka B.B.

AxknmonepHoe obuiectBo. " U3narensctBo "lIpocBemenue”

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

buonorus. O6mias 6uonorus 10-11 kinacesl. Metoaudeckoe nocobue k yueonuky B.B. [laceunnka. Beptukans. ®I'OC
KoMriekThl TeCTOB 10 OMOJIOTHH TT0 OCHOBHBIM TemaM Kypca 10-11 kiaccos

Kommnekr 3agannii noaroroBku k EI'D no 6uosnoruu 11 kinace KomnbrorepHble npe3eHTalnu K ypokaM ouosorun 5-11

KJIaCChI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

3. bubmmoteka [JOK
4. POII
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