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ITOSICHUTEJIbHAS 3AITMCKA

[Ipu paspaboTke mporpaMmbl MO OMOJIOTMM TEOPETUYECKYIO OCHOBY mIJISI
ompenesieHNs] IOAXOMOB K (POpPMMPOBAHMIO COJEpsKaHUSI y4eOHOro Ipeamera
«buonorusi»  cocraBuaM: KoHUenTyaJbHble mnogoxkenuss @DProc COO o
B3aIMOOOYCJIOBJIEHHOCTM  lieJiell, COHepsKaHMus, pe3yJbTaTOB OOyYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKM BBIITYCKHUKOB, MOJIOSKEHMST 00 OOILIMX LESIX U
MPUHLNUIIAX, XapaKTepU3YIOIMIMX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpeIHEro
ob6ilero ob6bpasoBanust B Poccuiickon @Demepaimy, a TakKe IIOJOKEHUS O
crieniduKe OMOJOTUM, €€ 3HAUEHUNM B TTO3HAHUM SKMBOM MIPUPOALI 1 0becreueHnn
CyIIeCTBOBaHMSI yeyioBedecKkoro oOiiecTBa. CorjacHO Ha3BaHHBIM ITOJIOSKEHMSIM,
ompe/esieHbl OCHOBHbIE (DYHKIIMM ITPOTPaMMBbI 110 OMOJIOTUY U €€ CTPYKTYpa.

[Iporpamma 10 OuMojoruM H[AET TMpencTaBjeHMe O ILeasgx, 00 obuien
cTpaTerMy OOy4YeHMs], BOCIUTAHMS U Pa3sBUTUS OOYUAIOIIMXCS CpedCcTBaMu
yuebHOro nmnpegMera «bBuosorus», ormnpenenser o06si3aTeIbHOE IPeIMETHOe
comepykaHue, €ro CTPYKTypy, pacipenejieHuMe 10 pasgejaM M TeMaM,
PEKOMEHIYEMYIO TOC/IeA0BaTeIbHOCTb M3YUeHMsT YUYeOHOro MaTrepuaja ¢ YUYETOM
MEXXIIpeIMETHbIX ¥ BHYTPMUIIPEIMETHBIX CBsI3€il, JIOTMKM 00pa30oBaTeIbHOIO
MIpOIIecca, BO3PACTHBIX OCOOEHHOCTEN 00YUarOIINXCSI.

B 1mporpamme 1o OMOJIOTMM TakKXKe YUMTHIBAIOTCSI TpeOOBaHMSI K
IJIAHMPYEMBIM JIMYHOCTHBIM, MeTalpeIMEeTHbIM I IIpPeIMEeTHbIM pe3yJbTaTaM
obyueHns B (OPMUPOBAHMM OCHOBHBIX BHUIOB y4eOHO-ITO3HABATEbHOM
IesITeIbHOCTV/YUeOHbIX IeMCTBMII OOYYaIOIIMXCSI II0 OCBOEHMIO COIep>KaHms
610I0TMYeCKOT0 0Opa3OBaHMs.

B mporpamme mo 6mosiorum (10-11 ximaccel, 6a30BbIil YPOBEHb) peaan30BaH
MPUHLAI TIPEEMCTBEHHOCTM B M3yYeHMM Ouosiormu, Oyaromapss ueMmy B Hel
MPOCMATPUBAETCSI HAMpaBJ€HHOCTb Ha pas3sBUTHE 3HAHUM, CBSI3aHHBIX C
dhopMupoBaHueM €CTeCTBEeHHO-HAayYHOI'O MMPOBO33PEHMS, IIEHHOCTHBIX
OpMEHTAaIIA JIMYHOCTU, SKOJIOTMUECKOTIO MbIILIJIEHNSI, TIPeACTaBJIeHUI O 3I0POBOM
obpase Ku3HM M OepeskHbIM OTHOIIEHMEM K OKPYKAIOIel IIPUPOIHON Cpeje.
[TosToMy Hapsity C usyudeHueM 0OI1IeOMOIOTMUECKMUX TEeOpUi, a TaksKe 3HAaHUM O
CTPOEHMM KUBBIX CMCTEM Pa3sHOrO PaHra M CYILIHOCTM OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOLIECCOB B IMPOTpaMMe MO OMOJIOTUM Y[IeJIEeHO BHUMAaHME VCIIOJIb30BaHUIO
MTOJTYYEHHbIX 3HAHMIA B TIOBCETHEBHOM SKMU3HY [IJI PEIeHNsT TPUKJIaIHbIX 3a/1a4, B
TOM 4Kcjae: TpPOoGUIAKTUKMA HACAeNCTBEHHBIX 3a00JIeBaHMII UeJIOBeKa, MeIMKO-
reHEeTUYECKOTO KOHCYJIbTUPOBaHMSI, 0060CHOBaHMS 9KOJIOTMYECKU
11eJIeCOOOpasHOro TIOBeIEeHUsI B OKpY’Kalolllell IIPUMPOMHONM cCpele, aHaam3a
BJIMSIHUSI XO3SIICTBEHHOM [IesITeJIbHOCTM 4eJlOBeKa Ha COCTOSIHME MPUPOAHBIX U
MCKYCCTBEHHBIX 9KOCUCTEM. Y CUJIEHMe BHMMAaHMS K MIPUKJIaTHOM HAIPaBJIeHHOCTH
yueOGHOro mnpenmera «buosiorus» MpoaMKTOBAaHO HEOOXOAMMOCTBIO OOeCIeueHMs
YCJIOBUI JIJISI pellieHMs] OTHOM U3 aKTYaJIbHbIX 3a[ay IIIKOJIbHOTO OMOJIOIrMYECKOTO
obpaszoBaHMsi, KOTopasl TIipefrnoJiaraer GopMupoBaHue Yy  OOYYaIOIIMXCS
CITOCOOHOCTM aJaNTUMPOBATbCSI K WM3MEHEHMSM AVMHAMMYHO pPa3BMBAIOIIErOCS
COBPEMEHHOI'0 MUpa.



buosiorvss Ha ypoBHe cpeaHero oOIero obpa3oBaHMsI 3aHMMaeT BaskKHOE
Mmecto. OHa obOecreunBaeT GoOpMHUpOBaHME Y OOYUalOIIMXCS IIpeCTaBJIEHUN O
HAayYHOM KapTMHE MMpa, paciuupsieT ¥ oOO0OIIaeT 3HAHMSI O KMBOM Ipupope, eé
OTJIMUMTEJIbHBIX IPM3HAKAX — YPOBHEBOM OpraHM3aluM ¥ SBOJIIOLVM, CO3IAET
YCJOBMSI  IIJIA: TIO3HAHMSI  3aKOHOB  SKMBOM  HIPUPOAbI,  (HOPMMPOBAHMS
(YHKIMOHAJIBHOM TI'PaMOTHOCTM, HaBBIKOB 3J0POBOrO U Oe3omacHOro obpasa
SKU3HM, SKOJIOTMYECKOT'O MbIIIIEHNSI, IIEHHOCTHOI'O OTHOIIEHMS K SKMBOM IPUPOJIe
" UeJIOBEKY.

Bosbitioe 3HaueHne GMOJIOrMS MMEEeT TaKsKe JIJISl pellIeHMs] BOCIIUTATEIbHbIX U
pa3BMBAIOIIMX  3a7a4  CpegHero  OOIIero oOpa3soBaHMs,  COLMAIM3ALIAN
obyuarommxcs. Mzyuenne 6mosiorum obecreumBaeT yCaoBUs Ajs1 GOPMUPOBAHMS
VHTEJIJIEKTYJIbHbIX, KOMMYHMKALMOHHBIX ¥  MH(MOPMAIMOHHBIX HAaBBIKOB,
9CTETUUYECKON KYJbTYpPhI, CIIOCOOCTBYET MHTErpauyy OMOJIOTMYECKUX 3HAHUI C
MIpeICTaBJIeHUSIMU U3 OPYTUX YUeOHbIX IIPeIMETOB, B YACTHOCTU, (GU3UKU, XUMUA
1 reorpadun. HasBaHHbIe IOJIOXKEHMSI O NHpegHAa3sHAUYEHUM Y4eOHOro IMpeamera
«Buostorusi» cocraBMJIM OCHOBY [JIsI OIpelesieHus] TOAXOIOB K OT6opy U
CTPYKTYPUPOBAHMIO €ro COHepsKaHus, IIpeACcTaBJeHHOr0 B IIporpaMMe IIO
6110JIOT M.

OT60p comepskaHus yuyeOHOro mnpeamera «bBuojorus» Ha 6a30BOM YpOBHE
OCYIECTBJIEH C IMO3ULMI KYJIbTYPOCOOOPA3HOIO ITOAXOMda, B COOTBETCTBUM C
KOTOPBIM OOYy4YaloIlMecs OOJDKHbI OCBOUTb 3HAHMS M YMEHMs, 3HaUMMbIe JIsI
dbopMupoBaHusi 0OILEe KYJIbTYpbl, OIpeNesisiolle aJeKBaTHOe IIOBe[eHNe
yeJIoBeKa B OKPYKAIOLIeM MPUPOAHON cpede, BOCTpeOOBaHHbIE B ITOBCEIHEBHOM
SKM3HM UM TIPAKTHMUecKou aesTenbHOCTH. Ocoboe MecTo B 3TOM CUCTEME 3HAaHUMI
3aHMMAIOT 3JIEMEHTBI COIepsKaHMsI, KOTOPbIE CJIY3KaT OCHOBOM AJ1s1 (OPMUPOBAHMS
MpeJCTaBJIeHNI O COBPEMEHHOV €eCTeCTBEHHO-HAYUHOV KapTMHEe Mupa u
IIEHHOCTHBIX  OPMEHTAlMSIX  JIMYHOCTM,  CIIOCOOCTBYIOIIMX  T'yMaHMU3allUu
6110JI0rMUYeCKOro 06pa3oBaHusl.

CTpyKTypupoBaHMe COAep;KaHMsI YUyeOHOro MaTrepuaja B IIporpaMme IO
O6MOJIOTUM OCYIIIECTBJIEHO C YUYETOM IIPMOPUTETHOTO 3HAueHus] 3HaHui 00
OTJIMYNTEJIbHBIX OCOOEHHOCTSIX SKMBOM MPUPOMAbI, O €€ YPOBHEBOV OpraHM3aluyu u
9BOJIIOLIMM. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamMera «buosorns»
BbIJIeJIEHbI CJIEYIOIIME COAepsKaTe/bHble JMHUN: «Buosorust kKak Hayka. MeTtompl
HayyHOro mnosHaHus», «KijeTka Kak Ouosiormueckass cucremar», «OpraHmsm Kak
6uosiornveckass cucrema», «Cucrema M MHOroobpasye OpPraHMYeckoro Mupar,
«OBOJTIOLIMS JKMUBO MPUPOIBI», « DKOCUCTEMBI U TIPUCYILME UM 3aKOHOMEPHOCTM».

Ilenp msyuyenus: yuyebHoro mnpenmera «buojorus» Ha 6asoBoM ypoBHE -
OBJIaJleHVe  OOYYaoIIMMMUCSI  3HAHMSAMM O  CTPYKTYPHO-(PYHKIIMOHAIBHOM
OpraHm3aiuy >KMBBIX CHCTEM pa3sHOrO paHra M IIpuoOpeTeHue YMeHUM
MICIIOJIb30BAaTh 3TM 3HAHMS [IJISI TPAMOTHBIX IEMCTBUI B OTHOIIEHUM OOBEKTOB
SKMBOV IIPUPOMbI U PEIIEeHNS Pa3IMYHbIX KM3HEHHBIX ITPOOIEM.

HocTmkeHne e u3ydeHus yyebHoro mpeamera «buosiorus» Ha 6a30BOM
ypOBHe o0OecrieunBaeTCs pellieHeM CieIyiolnX 3aau:



OCBOeHMEe OOYYaIOIIMMMUCS CUCTEMbBI 3HAHMI O OMOJOTMYECKUX TEeOpUSX,
YUEHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, MMpaBujIax, CIYXKaIIUX OCHOBO
oyt GOpMUPOBAHUS TPENCTABIEHUIA O eCTeCTBEHHO-HAy4YHOM KapTMHE MMupa, O
MeTOaxX HAay4YHOI'O MO3HAaHMSI, CTPOEHUM, MHOroOOpasum 1 OCOOEHHOCTSIX SKUBBIX
CMUCTEM Pa3HOTO YPOBHS OpraHM3alyy, BbIIAIOIINXCS OTKPBITUSIX I COBPEMEHHbIX
MCCJIEIOBAHUSIX B OMOJIOTUM;

dbopMupoBaHue y OOYYAIOIIMXCS TO3HABATEJbHBIX, VHTEJJIEKTYaJIbHbIX U
TBOPUYECKMX CIOCOOHOCTEN B IMpoliecce aHajau3a HAHHBIX O IYTSIX Pa3sBUTHUS B
6MOJIOTMY HAyYHBIX B3IJISIIOB, UOEM ¥ TOAXOAOB K M3YYEHUIO KUBBIX CUCTEM
Pa3HOI'0 YPOBHS OpraHu3aluy;

CTAHOBJIEHME Yy OOydYarolIMXCsl OOIeM KyJIbTypbl, (YHKIMOHAILHOM
I'PAMOTHOCTH, Pa3sBUTHE YMEHUI OOBSICHATb U OIEHMBATh SIBJIEHUST OKPY>KAIOIIEro
MMpa SKMBOM HPUPOAbI HAa OCHOBAHMM 3HAHMIM M OIbITA, IMOJIYYEHHBIX IIpU
U3y4YeHUM OMOJIOr N,

dbopMupoBaHue y OOYYalOIIMXCS YMEHMII WUIIOCTPUPOBATh 3HAYeHMe
OMOJIOTMYECKMX 3HAHUIM B MPAKTUUYECKON [IesiTeJIbHOCTM 4YeJIOBeKa, PpasBUTUMU
COBpPEMEHHbBIX MEIUIIMHCKIX TEXHOJIOIMIA U arpoOMOTEXHOJIOT I,

BOCIIMTaHMe YOEXKIEHHOCTY B BO3MOSKHOCTM ITO3HAHMSI YEJIOBEKOM >KMBOIA
MIPUPOABI, HEOOXOAMMOCTM Oepe’KHOIO OTHOIIIEHUS K Hell, COOTIOIEeHNST STUIEeCKUX
HOPM IIpM ITPOBEIeHMM OMOJIOTMUECKIUX UCCIIeTIOBAHNINA;

OCO3HaHMe II€HHOCTM OMOJIOTMYECKMX 3HAHUM [JIS1 TOBBIIIEHUS YPOBHS
9KOJIOTMYECKOM KYJIbTYPHbI, 1T GOPMUPOBAHMUSI HAYYHOTO MUPOBO33PEHNS;

MIpMMeHeHNe MPUOOPETEHHBIX 3HAHMI M YMEHUIA B TIOBCETHEBHOM KU3HU [IJIS
OLIEHKM ITOC/IeACTBUI CBOEM IesITeIbHOCTY IO OTHOIIEHMIO K OKPYsKaIOIIeN cpene,
COOCTBEHHOMY 3I0pPOBbIO, OOOCHOBaHME U cOOJIIOfeHNe Mep MPOOMIAKTUKA
3a60J1eBaHNIA.

B cucreme cpenHero ob6iiero o6pasoBaHus «buosiorus», usyuaemast Ha
6a30BOM YPOBHE, SIBJISIETCSI OOSI3aTe/IbHBIM YUeOHBIM MpPeaMeTOM, BXOASIIVM B
COCTaB ImpeaMeTHOM 00J1acTu « EcTeCTBeHHO-HayYHbIE ITPEeIMEThI».

s u3ydyeHus: 6moJiorny Ha 6a30BOM YPOBHE CpeHEro 00Iero 06pa3oBaHms
otBoauTcs 68 vyacoB: B 10 kmacce - 34 yaca (1 vac B Hememo), B 11 kiacce — 34
yaca (1 yac B HegeJio).



COIEP>XXAHUE OBYYEHUS
10 KJIACC

Tema 1. buosiorusa Kak HayKa.

buosorusa kak Hayka. CBsI3b OMOJIOrMM C OOIIECTBEHHBIMM, TEXHUYECKUMU U
IPYTMMM eCTeCTBEHHbIMM HayKamu, duaocodueit, 3TUKON, SCTETUKOM U ITPABOM.
Posb Guosiorun B (QOpPMUPOBAHUM COBPEMEHHOM HAy4yHOM KapTMHBI Mupa.
Cucrema 6M0JIOTUYECKUX HAYK.

Mertopbl Mo3HaHMS XKMBOW TIpUpOAbI (HabJoIeHe, SKCIIEPMMEHT, OICaHNe,
u3MepeHmne, Kaaccubukamusi, MOAeIMPOBaHMEe, CTaTUCTHMUYECKas 0bOpaboTKa
I aHHbBIX).

JeMoHCcTpanyu:

[Toptpetsr: Y. lapBun, I'. Mengens, H. K. Konbuos, [Ik. Yorcon u @. Kpuk.

Tabymbl 1 cxeMbl: «MeTombl HO3HAHMS SKMBOV IIPUPOIbI».

JlabopaTopHbie ¥ MPaKTUYECKIEe PabOTHI:

[TpakTnueckass pabora N° 1. «Vcmosb3oBaHue pasJIMYHBIX METONOB IIpU
MU3y4YeHUM OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. JKuBbIe cMCTEeMBI ¥ MX OpraHM3aLMs.

JKuBble cuctembl (6MOCKCTEMBI) KaK MpeaMeT usyueHust 6uosiorun. Otimune
SKUBBIX CUCTEM OT HEOPTraHMYECKOM IMPUPOIHI.

CaoiicTBa 6MOCHCTEM U UX pa3HOOOpasue. YPOBHM OpraHM3aiy 6MOCUCTEM:
MOJIEKYJISIPHBIN, KJI€TOUHbIM, TKAHEBbI, OPraHM3MEHHbIM, ITOMYJISLIMOHHO-
BUIOBOM, SKOCHCTEMHbIN (6MOTeo1eHOTUUECKNIT), O1oChepHbIiL.

JdeMoHCcTpauyu:

Tabmmubl 1 cxembl: «OCHOBHbIE MPU3HAKU JKU3HU», «YPOBHM OpraHM3alNm
SKMBOV TIPUPOIbI».

O6opynoBanne: Mmomenab Mosiekysbl JTHK.

Tema 3. XuMuueCKui COCTaB ¥ CTPOEHME KIIETKM.

XUMUUECKUII COCTaB KJI€TKM. XMMMUUYECKMEe 3JIeMEHTbI: MaKpO3JIEeMEHThI,
MMKpO3JIeMeHThl. Boga 1 MuHepasibHbIE BEIeCTBA.

@OYHKIMM BOAbI UM MMHEpPaJIbHBIX BelIecTB B KieTke. IlogmepskaHue
OCMOTMYECKOro 6ajaHca.

benku. CocraB 1 cTpoeHue 6eJIKOB. AMMHOKMC/IOTbI — MOHOMEpPbBI O€JIKOB.
HeszameHnMbIe ¥ 3aMeHMMbIe aMUHOKMUCIOTbI. AMMHOKMC/IOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJIEKYJIbI  (IlepBUYHAsI, BTOpPMYHAs, TpeTUYHAs U
YyeTBEpPTUYHAsT CTPYKTypa). XMMMUUECKMe CBOMCTBA OeskoB. buosnornueckne
dbyHK1IMM OETKOB.

depmeHThl - OMojOrMueckue KataymsaTopbl. CTpoeHue (depMeHTa:
aKTMBHBI IIeHTp, cyOcTpatHas crenyuduuaoctsb. KodepmeHTbl. ButamuHbl.
Ormmunst hpepMeHTOB OT HEOPraHMYECKUX KaTaJIu3aTOpPOB.

YrneBogbl: MOHOcaxapuabl  (ITJIIOKO3a, pubo3a U Je30KCupubo3a),
oucaxapuibl (caxaposa, JakKTo3a) WU Iojaucaxapuibl (Kpaxmas, TIJIMKOTEH,
1IeJUTI0J103a). buonornueckne QyHKIMM yriieBOgOB.



Jlunuapl:  Tpuraunepuabl, dochomumuapl, crepouabl. ['Mapo@UIbHO-
ruapodobHbie cBOMCTBA. buonornmyeckme dyHKMM JsunumoB. CpaBHeHMe
YIJIEBO/IOB, O€JIKOB U JIUMIUAOB KaK MCTOUYHUKOB SHEPTUM.

Hyknennosbie xucjorbl: JHK wun PHK. Hyxkneotuabli - MOHOMEpDI
HyKJIenHoBbIX KUcaoT. Ctpoenne un byukuum IHK. Ctpoenne n dynkiumn PHK.
Bupasl PHK. AT®: ctpoenne u QyHKIIMN.

Lntonorust — HayKa o KjaeTke. KyieTouHasi Teopusi — mpuMep B3aMOIENCTBUS
uagen 1 pakToB B HAYYHOM MO3HaHUM. MeToabl M3yUeHMsT KJIeTKN.

Kinerka kak 1esiocTHast skuBasi cucrema. OOIiMe TMpuU3HAKM KJIETOK:
3aMKHYTas1 Hapy>kHas MeMOpaHa, Mosekysybl [THK Kak reHermyeckmii ammapar,
cucTeMa CHHTe3a beJKa.

Tumbl KJIETOK: BJyKapuoTHMdeckass ¥ mpokapuotuueckas. OcobeHHOCTH
CTpOeHMsI TTpoKapuoTnudeckoi kiaeTku. Kierounas crenka 6akrepuit. CTpoeHue
9yKapMOTUUECKOM KIeTKM. OCHOBHbIE OTIMUMSI PACTUTEbHOM, >XMBOTHOU U
I'PMOHON KJIETKMN.

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJETOYHAs CTEHKa, TVIMKOKaJIMKC, UX
dynkiun. ITnasmatmuueckast membpaHa, e€ cBoMcTBa U GpyHKIMKU. LlnTomnaasma u eé
opranounabl. OgHomeMOpaHHble opraHouabl kiaeTku: IIIC, ammapar I'onbmku,
mu3ocombl. [loslyaBTOHOMHbIE OpPraHOMAbI KJIETKU: MUTOXOHIPUM, ILIACTUIbI.
IIpoucxoskaeHne MUTOXOHAPMI U Iiactun. Bupbl 1ractun. HememOpaHHbIe
OpraHouabl KJETKM: pPUOOCOMBI, KJIETOUHBIM IEHTpP, LIEHTPUOJIM, PECHUUKMN,
SKTYTUKY. OYHKLIMM OPraHOUAOB KJIeTKM. BKitouennmst.

SAngpo - peryynsaTopHbiin eHTp KiaeTku. CTpoeHMe simpa: smepHasi 000JI0UKa,
KapuoIia3ma, XpoMaTHH, SIAPBIIIKO. X POMOCOMBI.

TpaHcIopT BelllecTB B KJIeTKe.

JdeMoHCcTpauyu:

IToptpetnl: A. JleBenryk, P. I'yk, T. lIBann, M. Illnennen, P. Bupxos, [Ik.
YotcoH, @©. Kpuk, M. Yunkuuc, P. ®@pankiun, K. M. bap.

HOuarpammbl: «Pacrpenenenne XMMMUECKMX 3JIEMEHTOB B  HEKUBOM
npupoe», «Pacmpenesenne XMMUIECKMUX 2JIEMEHTOB B JKMBOM ITPUPOMAE».

Tabmuuper 1 cxembl: «Ilepuommueckas TabaMIa XMMUUYECKUX DJIEMEHTOBY,
«CtpoeHne MoJieKkyJibl Boabl», « bBrocunTes 6enka», « CTpoeHMe MOJIEKYJIbI OeKa»,
«Ctpoenne pepmentar», «Hykmennossie kuciotel. [IHK», «CTpoeHne mMoeKyJIbI
AT®D», «CTtpoeHne syKapMOTMUECKOM KIeTKu», «CTpoeHye >KMBOTHOM KJIETKU»,
«CrpoeHne pacTuTeNbHON KiaeTKn», «CTpoeHue IPOKApMOTMUYECKON KIIETKUY,
«CTpoeHue aapa KIeTKN», « YTJIeBOAbl», «JIUmuapl».

O6opymoBaHMe: CBETOBOM MMKPOCKOIN, OOOpyAoBaHMe MJjIsI ITPOBEIeHMS
HaO/IOIeHM1, M3MepeHUM, SKCIEePMMEHTOB, MMUKpOIIpernaparbl pacTUTEIbHbIX,
SKMBOTHBIX ¥ GaKTepuaIbHbIX KJIETOK.

JlabopaTopHbIe ¥ ITPaKTUYECKME PaOOTHI:

JlaboparopHas pab6ora N° 1. «l3yueHme KaTaJUTUUECKON aKTUBHOCTU
dbepmeHTOB (Ha MpMMepe aMuJiasbl UM KaTaasbl)».



JlabopatopHas pab6ora N° 2. «V3yueHme CTpoeHMs] KJIE€TOK paCTEHMIA,
SKMBOTHBIX M OaKTepuid MOJ, MMKPOCKOIIOM Ha T'OTOBBIX MUKpOIIperapaTax U ux
oIycaHue».

Tema 4. JKusHenesTeIbHOCTb KJIETKU.

OO6meH BelleCTB, MM MeTabo3M. AccuMmIsius (TIaCTUUECKUA OOMeH) U
OUCCUMMUIISINS (9HEpreTUuUyeckuii OOMeH) — JIBe CTOPOHbI €IMHOro Iipoliecca
MeTaboysm3sma. Posib 3aKOHOB COXpaHeHMs BeEIIeCTB M JSHeprMu B TOHMMaHUU
MeTabosm3Ma.

Twunbl o6MeHa BelecTB: aBTOTPOQHBIN U rerepoTpodHbii. Ponb pepmeHTOB
B 0OOMeHe BeIeCTB U IIpeBpallleHn SHEPTUM B KJIETKE.

®ortocunTtes. CBeroBasi U TeMHoBasg ¢asbl ¢GoTocuMHTe3a. Peakuyn
dboTtocuHTesa. dPPekTuBHOCTL HOoTOCHHTe3a. 3HAUeHMe (POTOCHHTE3a MIJIST SKMU3HU
Ha 3emwie. BiusHue ycimoBuit cpenbl Ha (POTOCHHTE3 M CIIOCOOBI ITOBBIILIEHUS €r0
MPOIYKTUBHOCTH Y KYJIbTYPHbBIX pacTEHUI.

XeMOCHHTe3. XeMOCUHTe3UpYyIollye 6akTepun. 3HaUeHue XeMOCHHTe3a [IJIs
SKM3HUM Ha 3eMJie.

OHepreTuueckui® ooMeH B KjeTke. PaciierieHue BelleCTB, BbIIeJIEHUE U
aKKyMyJIMpOBaHMEe SHepPrMM B KJIEeTKe. OTallbl SHepreTMyeckoro obmeHa.
I'mukomm3s. bposkenne u ero Buabl. KuciopomHoe oKucieHMe, MJIM KJIETOUHOE
I bIXaHUeE. OxkuciuTenbHOE dbochopmmpoBaHme. O deKTUBHOCTD
SHepreTMYecKoro ooMeHa.

Peakuyn wmatrpuyHoro cuHTresa. [‘eHetmueckass uHbopmaimsas u JHK.
Peaym3zanust reHetudeckoi uHbOpMaiMu B KieTKe. ['eHeTMUeCKMil KOO, U €ro
cBoiicTBa. TpaHckpumimsa — matpuunblii cuHTe3 PHK. Tpancasumus - 6muocuHTe3
6enka. Orambl TpaHoIguuyu. KopupoBaHme aMuMHOKUCIOT. Posib pubocoM B
6mocuHTe3e Oesika.

HexksieTounbie opmbl kM3HM — BUpYChl. VicTopust oTkpeiTus Bupycos (/. U.
MBaHoBckuit). OcCOOEHHOCTM CTpOEHMSI U SKU3HEHHOTO IIMKJa BUPYCOB.
bakrepnodarn. bBosesHu pacTteHmit, >KMBOTHBIX W UeJIOBEKa, BbI3bIBAEMbIE
Bupycamu. Bupyc mmmyHomedbuiura denoBeka (BUY) - Bos36ymurens CIIWa.
O6patHass  TpaHCKpuUIILIMSI, peBeprasa M  uHTerpasa. IIpodmiakTnuka
pacIpocTpaHeHMsI BUPYCHBIX 3a00JIeBaHNIN.

JeMoHCcTpauyu:

IToptpetsr: H. K. Konbiios, [I. Y. UBanoBckuit, K. A. Tumupsizes.

Tabmuipl 1 cxembl: «Tumbl nmutaHus», «Mertabommsm», «MUTOXOHIPHUIY,
«DHepreTnyeckuii obmeH», «Xjoporiact», «Dorocunres», «Crpoenne THK»,
«Crpoenne u PpyHKIUMOHMpPOBaHME reHa», «CuHTe3 6eyika», «['eHeTuYecKuii Koa»,
«Bupycei», «bakrepuodarn», «CrtpoeHne u >kusHeHHbIM 1Mk Bupyca CIIN/a,
6aktepuodara», «Permkanmsa JTHK».

O6opynoBanne: momenu-ammuiMkauym «Yasoenne HHK u Tpanckpumims»,
«buocuHres 6eska», « CTpoeHne KaeTKu», Mogesnb cTpykTypbl [THK.

Tema 5. PasMHOXeHMe ¥ MHAMBUAYAJIbHOE Pa3BUTHE OPraHM3MOB.



KneTtounplii 1IMKJI, MM SKU3HEHHBIM LMK KiIeTku. MHTepdasza M MuUTOS.
IIpouiecchl, mportekaionie B uHTepdase. Perummkaimsi - peakuusi MaTPUUHOTO
cuntesa THK. Crtpoenne xpomocomM. XpOMOCOMHBIM HabOp - KapuOTHIL.
OuniaougHbli M TalVIOMOHBIM ~ XPOMOCOMHBbIe  Habopbl.  XpoMaTUIbI.
LluTosornyecke OCHOBbI PpasMHOXXEHUS U MHIAUBUAYAJTbHOTO  Pa3BUTUS
OpraHM3MOB.

Henenne wxiuetku - murto3. Cramum murtosa. IIpoiiecchl, rmpoucxopsiiye Ha
pa3HbIX CTAAMSIX MUTO3a. Broornyeckmuit CMbIC/I MUTO3a.

[Tporpammupyemast rnbesib KJI€TKM — aroITos.

@opMbl pa3MHOKEHMSI OpraHM3MOB: 6ecriojioe 1 TMoyioBoe. Buabl 6ecriosioro
pa3MHOKEHMS: [leJIeHMe HaJBoe, IIOYKOBaHME OJHO- U MHOTOKJIETOUYHBIX,
criopoobpasoBaHye, BereTaTMBHOE pa3sMHOKeHMe. VIcKyccTBeHHOe KJIOHMPOBaHME
OPraHM3MOB, €r0 3HaUeHMe JIJISI CeJIeKIUN.

ITosioBoe pasMHOXKeHME, ero OTAUUMS OT OeCIIoJIoro.

Meito3. Cragum meno3sa. Ilpoieccel, mpoucxonsinye Ha CTagusSX Meyo3a.
IToBemenme xpomocom B Meio3e. KpoccuHrosep. buosormueckmii CMbICT U
3HauUeHMe Menosa.

['ameToreHes - 1poliecc 06pa3oBaHMSI TOJIOBBIX KJIETOK Y >KMBOTHBIX.
ITosoBbIe >kene3bl: ceMeHHUMKU U sSuuHuKu. OOpasoBaHMe U pasBUTHUE TMOJIOBBIX
KJIETOK — rameT (CIIepMaTO30Mj, SIMIIEKJIeTKa) — CIlepMaTOreHe3 M OBOr'eHes3.
OCOOGeHHOCTM CTpOeHMUs SIMIEKJIETOK MU criepmMaTo3ouoB. OIIomoTBOpeHMe.
[TapTeHoreHes.

NunuBuoyanbHoe pasBuTve (OHTOTeHe3). OMOpPMOHAJIbHOE  pasBUTHE
(ambpuoreHes). DTarbl SMOPMOHAJIIBHOTO PAa3BUTUS Y TMTO3BOHOYHBIX SKMBOTHBIX:
npobsieHne, TacTpyysuus, opraHoreHes. ITocTtambOpuoHasbHOE pasBUTHE. TUIIBI
MMOCTOMOPMOHAILHOTO Pa3BUTHUS: TIPSIMOe, HempsMoe (JIMYMHOYHOE). BimsHue
cpenbl Ha pasBUTHE OPraHU3MOB, (AKTOPbI, CIIOCOOHBIE BbI3bIBATH BPOKIEHHbBIE
ypOLICTBa.

Poct u pasButue pacteHmit. OHTOreHe3 IIBETKOBOTO pPAaCTEHMS: CTpOeHMe
CeMeHM, CTauM Pa3BUTHUSL.

JeMoHCcTpauyu:

Tabmuupl M cxembl: «®DopMbl pa3sMHOXEHMSI OpraHmsMoB», «JIBolHOe
OIJIONOTBOPEHNME Yy 1IBETKOBBIX pacTeHMit», «BereraTBHOe pasMHOXKeHMe
pactenmin», «[enenme kimerku Oaktepuit», «CTpoeHMe IIOJIOBBIX KJIETOK»,
«Ctpoenne xpomocombl», «Kierounsmn mmki», «Permmkanmsg JTHK», «Murtos»,
«Mei103», «IIpssMoe 1 HempsiMoe pasBuUTHE», «['aMeToreHe3 y MJIEKOIUTAIOIINX U
yejioBeKka», «OCHOBHbIE CTAIUY OHTOTeHe3a».

O6opynoBaHue: MMKPOCKOTI, MMKpOTIperapaTbl «CriepmaTo3ouibl
MJIEKOTIMUTAIOIIEero», «sSliieksaeTka MJiekonuTawlilero», «KapmokmHes B KieTKax
KOpeIlKa JIyKa», MarHMTHasl Monejb-amiumKanus «JlegeHne KIeTKuU», MOJIEsb
IOHK, mogenb meTada3Hou XpOMOCOMBI.

JlabopaTopHbIe ¥ ITPaKTUYECKME PaOOTHI:



JlabopaTopHass pabora N° 3. «HaOmopgeHme MmMTO3a B KJIETKaX KOHYMKA
KOpeIIIKa JIyKa Ha TOTOBbIX MUKpOIIperapaTax».

JlaboparopHas pabora N° 4. «l/3yueHme CTpOeHMSI IIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpernaparax».

Tema 6. HacyiencTBEHHOCTD ¥ M3MEHUYMBOCTh OPraHM3MOB.

[Ipenmert u 3amaun reHeTuku. Victopust pasButust reneTuku. Posib nytonorum
U 9MOpHMOJIOTMM B CTAHOBJIEHUM TeHeTMKM. Bxiam poccuickux u 3apyOeskHbIX
YUYEHBIX B pasBUTME TeHeTMKU. MeTonbl TeHeTUKU (IMOPUI0IOTMUeCKMia,
LIUTOTE€HETUYECKNUI, MOJIeKyIsIpHO-TeHeTndeckuii). (OCHOBHbIE TI'eHETUYEeCKHue
roHsaTus. ['eHeTnueckast CMMBOJIMKA, MCIIO/Ib3yeMasl B CXeMax CKpeIlMBaHMUM.

3aKOHOMEPHOCTM HacjaeIOBaHMsI IIPU3HAKOB, ycTaHOBjeHHbIe ['. MeHnnmenem.
MoHOrn6pugHoe CKpelmBaHue. 3aKOH eguMHOooOpasusi TIuOpumoB  IIEPBOTO
rnokojiennst. IlpaBwio goMMHMpOBaHMSI. 3aKOH paclleIyieHusI IPU3HAKOB.
['urioresa uncToThl ramet. ITosHOE U HEMOJIHOE JOMUHMPOBAHMUE.

OurnbpugHoe  ckpelliyBaHMe. 3akKOH  HE3aBUCUMMOTO  HacjedoBaHUS
NpusHakoB.  LluToreHeTnueckue  OCHOBbI  AUTMOPUIHOTO  CKpENIMBaHMSL.
Anamsupyioiiiee ckpenyBaHue. VMcrosb3oBaHue aHaIU3UPYIOIIETrO CKPeIIMBaHus
ILJISE oTIpeie/ieHNs TeHOTUIIa 0COOM.

CueruieHHOe  HacjlenoBaHMe mpusHakoB. Pabora T. Moprana 10
CLIETIJIEHHOMY HacJ/ieIoBaHMIO TeHOB. HapyllieHne cliensieHusi reHoB B pe3yJibTaTe
KPOCCUHTOBEpa.

XPpOMOCOMHasl Teopust HacJaeaCTBEHHOCTU. ['eHeTnuecKue KapThl.

'eneTnka mosia. XpoMOCOMHOE oOIlpefesieHie 1osia. AYyTOCOMBI U TOJIOBbIe
xpoMocombl. ['oMorameTHble U TeTeporaMeTHble oOpraHmsmbl. HaciemoBanue
MIPU3HAKOB, CLEIJIEHHBIX C IOJIOM.

V3MeHUMBOCTh. Buabl M3MeHUMBOCTI: HEHAC/IEACTBEHHASI ¥ HAac/IeACTBEHHas.
Posb  cpegbl B HEHACJeNCTBEHHOM  M3MEHUMBOCTM.  XapaKTepUCTUKa
MoAM(UKALMOHHOM M3MEHUMBOCTI. BapualoOHHbIN psif, ¥ BapMalMOHHAsS KpUBasl.
Hopma peakumyu mpusHaka. KosmuecTBeHHble M KadyeCTBEHHbIE IPU3HAKU U UX
HopMa peakuyu. CBoyicTBa MOAM(MUKALVMOHHOM M3MEHUMBOCTH.

HacnencrBeHHasi, WM TeHOTUIIMYECKasl, M3MEHUMBOCTh. KoMOMHaTMBHAaS
M3MEHUYMBOCTh. Melo3 U TII0JIOBOM IIPOLIECC — OCHOBAa KOMOVMHATMBHOM
M3MEHUYMBOCTU. MyTalMoHHas M3MeHUMBOCThb. Kitaccubukanys MyTaiinii: reHHbIe,
XpPOMOCOMHbIe, TeHOMHbIe. YacToTa 1 npuurHbl MyTanmii. MytareHHbie GaKkTOpHI.
3aKOH rOMOJIOTMUECKMX PSIIOB B HacjaeaCcTBeHHOoM n3meHunBocty H. . BaBuiosa.

BHesnepHas HacjeqCTBEHHOCTb ¥ U3MEHUMBOCTb.

Ienetuka uenoBeka. Kapmorumnm uenoBeka. OCHOBHbIE METOObI T'€HETUKMU
YyeJIOBeKa: reHeaJIOTMUeCckuii, 6J1M3HeIlOBbIN, IUTOIeHeTUUYEeCKIUI, OMOXMMUYECKU,
MOJIEKYJISIPHO-T€HETUUECKUN. CoBpemeHHOe orpejiesieHNe reHOTUIIA:
IIOJIHOTEHOMHOE CEKBEHMPOBaHME, TeHOTUIIMPOBaHMEe, B TOM UMCJIe C ITOMOIIbIO
[T1IP-anamm3a. HacnenmcTtBeHHble 3a00ieBaHMS 4ejOBeKa: TeHHble OO0JIe3HM,
060s1e3HM C HAC/JIEACTBEHHOM IIPeIpacIiOIOKEHHOCThIO, XPOMOCOMHbIE OOJIE3HM.
Comatnueckme 1 reHepatuBHble MyTauyu. CTBOJIOBbIE KIETKU. I[IpMHIUITBI



3I0pOBOr0O 00pasa >KM3HU, IUATHOCTUKM, TPOPUIAKTUKY U JIeUeHMs TeHeTUIeCKUX
6ose3Heit. Meauko-reHeTMUeCKoe KOHCY/JIbTUpPOBaHMe. 3HauyeHue MeIUIIMHCKON
reHeTUKM B IpelOTBpallleHUM U JIeueHMM TeHeTuYeCcKMX 3a00JIeBaHui yesioBeKa.

HdemoHcTpany:

IToptpetsi: I'. Mengens, T. Mopras, I'. ne ®pus, C. C. YerBepuxosn, H. B.
Tumodeen-Pecosckuit, H. Y. BaBusos.

Tabmuupr ¥ cxembl: «MoHOrMOpMOHOEe  CKpellMBaHME U €ro
LIUTOTE€HEeTMYECKas OCHOBa», «3aKOH pacCIIeIJIeHUsI M €ero LMTOreHeTuYecKast
OCHOBa», «3aKOH YMCTOTHI  ramer»,  <«JurnbpumgHoe  CKpeIyBaHMe»,
«IIuTosornyecke  OCHOBBI  IUTMOPUIHOIO CKpelIMBaHus», «Mer1o3»,
«BsaumopernicTBue ajlyleJibHbIX TeHOB», «['eHeTMueckume KapThbl pacTeHUIA,
SKMBOTHBIX U uejioBeKa», «I'eHeTuMka mosia», «3aKOHOMEPHOCTM HacjemOBaHMUS,
CIEIUIEHHOTO C TmoyioM», «KapuMoTumbl uyesjoBeKa ¥ SKUMBOTHBIX», «Bumbl
M3MEHUMBOCTU», «MoaubuxkalMoHHas U3MeHUYMBOCTb», «HacmemoBaHue pesyc-
dakTopa», «I'eHeTMKa rpymmn KpoBu», « MyTallMOHHAsI USMEHUYMBOCTb».

O6opynmoBanue: Mopeau-amiuiMKaiuyu «MoOHOrMOpuaIHOe CKpellyBaHue»,
«HemosmHoe pomuHupoBaHme», «JurnbpumHoe ckpemyBaHue», «Ilepekpéct
XpPOMOCOM», MMKPOCKONI ¥ MMKpoImpemnapar «JIposodwmria» (HOpMma, MyTaluu
dbopMbI KpPbUILEB ¥ OKPACKM TeJia), repbapuit «I'opox MoceBHOM».

JlabopaTopHbie ¥ MPaKTUYECKME PAOOTHI:

JlabopatopHas pabora N2 5. «/3yueHme pe3y/bTaTOB MOHOIMOPUIHOIO U
OIUTMOPUIHOTO CKPEIIMBAaHMUS Y IP030(MIbl Ha TOTOBBIX MUKpPOIIpenaparax».

JIabopaTtopHas pabora N2 6. «/3yueHne MoaupuUKaIMOHHOM M3MEHUYMBOCTH,
MTOCTPOEHNE BapUaIMOHHOTO PSiZia ¥ BapMallIOHHON KPUBOM».

JlaboparopHas pa6ora N° 7. « AHa/mM3 MyTaluii y Opo30(uabl Ha TOTOBBIX
MMKpOIIpernapaTax».

IIpaktnueckass pabora N° 2. «CocraBjieHue ¥ aHaIMU3 POJOCIOBHBIX
yeJIoBeKa».

Tema 7. Cenekumst opranusmoB. OCHOBbI 6MOTEXHOJIOTHMA.

Cenekiusl Kak Hayka M IIpoliecC. 3aposKIeHue CeJIEKIMM U TOMECTUKALVSL.
Yuenne H. WM. BaBuioBa o0 1leHTpaxX IIPOUCXOXAEHUSI M MHOIooOpasusi
KYJIbTYPHBIX pacTeHui. LIeHTphl MpouCXOokKaeHusT OOMAIIHUX SKUMBOTHBIX. CoOpT,
opoja, IITaMM.

CoBpeMeHHbIe MeTOIbI ceeKiyu. MaccoBblii ¥ MHAVMBUIYAIbHBIN OTOOPHI B
ceJIeKIIMM pacTeHuit M SKMBOTHbIX. OlleHKa B3KcTepbepa. Biam3KopopcTBeHHOE
cKpemBaHuMe - WHOpuAMHr. Ymcrasg smHusg. CKpelyMBaHMe YMCTBIX JIMHMUIA.
['eTeposuc, wm rubpunHast cwia. HeponcTBeHHOe CKpellMBaHMe — ayTOPUIIVHI.
OtrnmaneénHas rubpuausanuss U e€ ycrnexu. VICKyCCTBEHHbIM MyTareHes U
MojlydyeHue TMOAUIUIONAOB. JlOCTVMOKEeHMSI CeJIeKLIMM PacTeHUM, >KUBOTHBIX U
MMKPOOPTaHM3MOB.

buorexHosiornsi Kak OTpacjb MPOU3BOACTBA. ['eHHAs MH>KeHepusi. IDTarlbl
cosmanust pekomOuHaHTHou [JIHK wu TpaHcreHHnix opranusmoB. KiertouHas
nmwkeHepus. KietouHbie KyabTypbl. MUKPOKIOHA/IbHOE pa3MHOKEHME pacTeHMIA.



KJIOHI/IpOBaHI/[e BBICOKOITPOAYKTUBHDBIX CeJIbCKOXO3SICTBEHHbBIX OpPTraHMN3MOB.

OKOJIOTMYeCcKyue " 9TUYeCKue 1po0OJIEMBI. I'MO - reHeTUYeCKU
MoauUIIMPOBaHHbIE OPTraHMU3MBbI.
HeMoHCTpalun:

IToptpetsr: H. M. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. ®.
VBaHOB.

Tabmuupl M cxembl: Kapra «lleHTpbl HPOUCXOXKIEHMS M MHOTr0OOpasus
KYJIbTYPHBIX pacTeHuin», «Ilopompl moMamiHux >KUMBOTHBIX», «CopTa KyJIbTYPHbIX
pactennin», «OTganéHHas rubpuamsaunsi», «Padborsl akagemuka M. @. MiBanoBa»,
«ITomumnongus», «OO0bekTbI OuMOTEXHONOrMMY», «KijeTouHble KyJIbTYpbI WU
KJIOHMpOBaHue», « KoHCTpynpoBaHme 1 IepeHoC TeHOB, XPOMOCOM».

O6opynoBaHue: MYJISIKU IIJIOAOB ¥ KOPHEIJIOAOB IVKUX (OPM U KYJIbTYPHBIX
COPTOB pacTeHui, repbapuit « CebCKOX035TICTBEHHbIE PACTEHMSI».

JlabopaTopHbie ¥ MpaKTUYECKUEe PabOThI:

Okckypcusi «OCHOBHbIE METOIbl M OOCTVOKEHMSI CeJIeKIIMM PpacTeHU U
SKMBOTHBIX (Ha CeJIEKIIMOHHYIO CTaHILINIO, IIJIEMEHHYIO dbepmy,
COPTOMCHIBITATEIbHBIM  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, JIabOpaTOPHIO
arpoyHMBEpCUTETA UM HAYYHOT'O IIEHTpPa)».

11 KJIACC

Tema 1. DBo/mOIIMOHHAsA 6MOJIOTMS.

[TpenrnochlyIkM BO3HMKHOBEHMS IBOJIIOIMOHHOM TeOpMM. OBOJIIOLMOHHAS
TeopUs. U €€ MeCTO B Oumosiorun. BiusiHMe 3BOJIIOLIMOHHONM TEOpPMM Ha pasBUTHE
61MosIorUM ¥ APYTUX HAYK.

CBuperenbcTBa 3BoJOLMMK. [lameoHTONOrMYECKMe: TOC/IeI0BaTeIbHOCTD
MOSIBJIEHMSI BUAOB B IMAJIEOHTOJIOTMUECKOM JIETOMCU, TlepexomHble (OpMBI.
buoreorpadunueckne: cxoacTBo u pasanune GayH 1 GJiop MaTepUKOB U OCTPOBOB.

OMOpPHOIOTMYECKME: CXOJCTBA ¥ pasanMumMs SMOPMOHOB pa3HBIX BUIOB
MO3BOHOYHbIX. CpaBHUTEIbHO-aHATOMMUYECKME: TOMOJIOTMUHbIe, aHaJOTUYHbIE,
pyIMMeHTapHble OpraHbl, aTaBM3Mbl. MOoJIEKYJIIpPHO-OMOXUMIUYECKIMEe: CXONCTBO
MeXaHM3MOB HacC/JeNCTBEHHOCTM M OCHOBHBIX MeTa0OJMUeCKUX IMyTel y BCeX
OpraHM3MOB.

OpomononHas Teopust Y. [lapBuHa. IIpenrnochulky BO3HMKHOBEHMS
napBuHM3Ma. [IBWOKyIIMe CUJIbI 3BOMIOLMM BUIOB IO JlapBMHY (M3OBITOUYHOE
pa3MHOKEHMe TPU OTPAHMUYEHHOCTY PeCcypCOB, HeOIpe[e/IEHHas M3MEHUYMBOCTb,
60pbba 3a CylecTBOBaHMe, eCTeCTBEHHbIN OTOOD).

Cunretuueckas Teopusi apostoruu (CTO) u e€é oCHOBHbIE TTOJIOKEHMS.

MuxposBosmtonys. [Tomyasims Kak equHUIIA BUIA U 3BOJIIOINA.

HOBykyiye cwibl (GakTOpbl) 3BOJIONMKM BUAOB B mpupoae. MyTalMOHHbIN
MpoIlecC ¥ KOMOMHATMBHAsI M3MEHUMBOCTb. [lOMyJigiMoHHbIe BOJHBI U Apend
reHoB. M3oms1mst 1 Murpanms.

EcrecTBeHHBII OTOOpP - HampaBsoONMi GakTop 3BOJONMKA. DOpPMbI
eCTeCcTBeHHOro oTbopa.



[Iprcoco6/ieHHOCTh OpraHM3MOB KaK pe3yabTaT 3SBoyouyu. IIpumepsl
MIPUCIIOCOOJIeHNI Y OpraHu3MoB. ApoMopd03bl U UAMOAAANITALIAMN.

Bung u Bupmoo6bpasoBanme. Kputepum Buga. OcHOBHble  (POPMBI
BUI000pa3oBaHusI: reorpaduyeckoe, 3KOJOTMUECKOe.

MakpossBosonyss.  Dopmbl  sBoIOLMM:  uIeTMUYeCcKas, AMBEpPreHTHas,
KOHBepreHTHasl, lapaiiejibHasi. HeobpaTumMocCTh 9BOTIOLMMN.

[TpoucxokgeHne OT HecIelMaaM3MPOBAaHHBIX MHpeaKkoB. [Iporpeccupyrorias
crienanu3anysi. ATanTUBHAS pagyaLys.

JeMoHCcTpaLyu:

IToptpetsr: K. JInunei, XK. b. Jlamapk, Y. Hapsun, B. O. KosaneBckuii, K.
M. bap, 3. I'ekkenb, ©. Mionnep, A. H. CeBep1ios.

Tabuip! u cxembl: «Pa3BuTie opraHmyeckoro Mmmpa Ha 3eme», «3apoIblin

MTO3BOHOYHBIX  SKMBOTHBIX»,  «Apxeontepukc», «®opmbl  OOpbOBI  3a
cylecTBoBaHue», «EcTecTBeHHbII 0T6Op», «IMHOroo6pasie COPTOB PaCTEHMII»,
«MHoroob6pasue II0PO[, >KUBOTHBIX», «ITonmynsimm», «MyTauyoHHast

U3MEHUYMBOCTb», «Apomopdo3sbl», «Mamoamanrauyunu», «OOLIas gereHepanys»,
«JIBokyIMe cuibl 3Bosouun», «Kapra-cxema wmapiipyTta myTtemiectBus Y.
HapBuna», «bopbba 3a cyiectBoBaHmue», «IIpMCIIOCO6JEHHOCTh OPraHM3MOBY,
«I'eorpaduueckoe BUIoo6pasoBaHme», « DKOJIOrMUECKOe BUA00Opa3oBaHme».

O6opynoBaHue: KOJIIEKLMSI HACEKOMBIX C PasIMUHbIMU TUIIAMM OKPACKH,
HaboOp IUIOJOB M ceMsH, KoyuteKius «IIpuMmMepsl 3allMTHBIX IPUCIIOCOOJIEHUN Y
SKMBOTHBIX», Mopesib «OCHOBHbIE HaIIpaBJIeHMs SBOJIIOLMMY», OOBEMHAsS MOMEJIb
«CTpoeHue roJIOBHOI'O MO3ra TO3BOHOYHBIX».

buoreorpaduueckass kapra Mupa, KoJUIeKIusi «DoOpMbl COXPaHHOCTU
MCKOIIAeMbIX JKMBOTHBIX M pacTeHui», Mojaejb ammimMkauus «Ilepekpéct
XpOMOCOM», BJaskKHble TIpenapaTbl «PasButume Hacekomoro», «PasButue
JIATYIIKK», MUKporipenapar «JIposoduna» (Hopma, MyTauuu (GoOpmbl KPbUILEB U
OKpAacKu TeJia).

JlabopaTopHbIe ¥ IIpaKTUYECKME pabOThI:

JlabopaTopHast pabora N° 1. «CpaBHeHME BUIOB MO MOP(HOJIOrMUYECKOMY
KPUTEPUIO».

JlaboparopHas padora N° 2. «Onmcanmue mpucroco6//eHHOCTM OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepa».

Tema 2. Bo3HMKHOBeHMe ¥ pa3BUTHE KM3HM Ha 3eMJIe.

HoHayuHble IIpeACTaBJeHMS] O 3apOKIEHUM >KU3HU. HayuHble TI'MIIOTE3bI
BO3HMKHOBEHMS >KM3HM Ha 3emje:. abuoreHes ¥ maHcrepMmus. XuUMuueckast
9BOJIIOLIMSI. AOMOTeHHBIM CHHTE3 OpPraHMYeCcKMX BeIleCTB U3 HeopraHUYecKuX.
OKCIlepMMeHTaIbHOE TTOATBEPsKIEHEe XUMMUUECKON 3BoJolKu. HauasibHble 3Tarbl
6mosornueckon spomonyn. I'mmoresa PHK-mupa. @opmupoBaHne MeMOpaHHbIX
CTPYKTYP ¥ BO3HMKHOBEHME IIPOTOKJIETKM. IlepBble KIIETKM U MX 3BOJIIOIMSL.
@opMUpoOBaHMe OCHOBHBIX I'PYIIIT SKMBBIX OPraHM3MOB.



PasButue sxm3Hm Ha 3emsie 1o 3paM u nepuomam. Karapxen. Apxeickast u
IpoTepo3oMcKasi 9pbl. Ilajeo3oiickass spa M €€ Iepuoabl: KeMOPHUIICKUIA,
OPOOBUKCKUM, CUITYPUMCKIM, J€BOHCKMI, KAMEHHOYTOJIbHbIN, TEPMCKUM.

Me3o3o0i1cKkast opa 1 €€ Iepuobl: TPUACOBBIN, IOPCKUI, MEJIOBOM.

KaiHo30MMCcKass 3pa M €€ mepuodbl: IaJIeOTeHOBbINM, HEOIr'eHOBbIN,
aQHTPOTIOT€HOBBIN.

XapaKTepuCTMKa KJIumaTa U reojiormueckux ImpoiieccoB. OCHOBHbIE 3Tallbl
SBOJIIOIMM PACTUTEJIBHOTO ¥ SKMBOTHOTO Mupa. ApomMopdosbl y pacTeHuil u
SKMBOTHBIX. [TosiB/IeHMe, paciiBeT 1 BBIMMpPaHye TPYIII JKMBBIX OPraHM3MOB.

Cucrema opraHM4yeckoro Mmupa Kak oTpakeHue 3Bosouuu. OCHOBHbIE
CcUCTeMaTUYeCcKye TPYIITbl OPraHU3MOB.

OBOJTIOIMS YejIoBeKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuTue rpeacTaBieHU O
MIPOMCXOKAEHNN YejioBeKa. MeTonbl u3yueHmus aHTpororeHesa. CxopcTBa u
pas3anums yejoBeKa U KMBOTHBIX. CHcTeMaTnyeckoe IMoJIOKeHe YeJIoBeKa.

HOBioKy1Me CUJIBI (dakTOphI) aHTpOIIOreHesa. HacnencrBenHast
M3MEHUYMBOCTb M €eCTeCcTBeHHbI O0T6op. OOI1IecTBeHHbII 00pa3 >KU3HMU,
M3rOTOBJIEHME OPYIUM TPYIa, MBIIIJIEHNE, PeUb.

OcHoBHbIE CTaAMM ¥ BETBU 3BOJIIOLIMM UeJIOBeKa: aBCTpaonuTeku, YemoBek
yMmenbiit, YesioBek mnpsiMoxonsiimii, YesoBeK HeaHAepTalIbCKuii, YeaoBeK
pasyMHbIM. Haxonxku McKolmaeMbIX OCTAaTKOB, BpeMsl CYIIeCTBOBaHMS, 0O0JIacTb
pacIpocTpaHeHusi, 00bEM I'OJIOBHOT'O MO3ra, 00pas sKU3HU, OPYAus.

YenoBeueckre pacbl. OcCHOBHbIe  OOJblIME  pachl:  €BpOIEOUAHAS
(eBpasmiickasl),  Herpo-aBCTpajiouaHass  (3KBaTopuasibHasi),  MOHTOJIOMIHASI
(asmaTcko-amepMKaHcKas).  YepTbl  MPUCIIOCOOGJEHHOCTM  IMpeaCcTaBUTEseN
yeJIOBeUeCKMX pac K YCJIOBMUSIM CYIIEeCTBOBaHMSA. EIMHCTBO ueyioBeYecKux pac.
Kputuka pacusma.

JeMoHcTpauyu:

IToptpetnr: ®. Penu, JI. Ilactrep, A. . Onapun, C. Munnep, I'. IOpu, Y.
IMapBuH.

Tabnuiupl 1 cxembl: «Bo3uukHoBeHne CoJIHEUHOUM CUCTeMbl», «Pa3BuTne
opranmuyeckoro Mmpa», «PacTurenbHasi KieTka», <« )KMBOTHasg KJjeTKa»,
«ITpokapmnotnueckasi kietrka», «CoBpeMeHHasi CUCTeMa OpraHMUYEeCKOro Mupar,
«CpaBHeHMe aHATOMMUYECKMX YepT CTPOeHMs uesioBeKa M YeJ0BeKOOOpPa3HbIX
06e3bsiH», «OCHOBHbBIE MeCTa IIAJEOHTOJOTMYECKUX  HAXOAOK  IPEIKOB
COBpEMEHHOI'0 4YejioBeka», «JlpeBHemime Joan», «llpeBumue moau», «IlepBbie
COBpeMeHHbIe JIIoAn», «YemoBeueckne pachl».

O6opynoBanne:  Myasbku  «[IpoucxoskmeHne — yejoBeKa» (6rocThI
aBCTpaJIONNUTEKa, IMUTEKAHTPOIla, HeaHJepTasblia, KPOMaHbOHIIA), CJENKU WIN
M300paskeHMs] KaMeHHbIX OpYyIul TMepBOOBITHOIO uYejioBeKa (KaMHM-YOTIIephl,
pyomna, CcKpebsa), TIeOXpOHOJIOrMYecKasi Tabiuia, KouleKnusa «DopMbl
COXPaHHOCTM VICKOIIAEMBbIX SKMBOTHBIX ¥ PACTEHUII».

JlabopaTopHbIe ¥ ITPaKTUYECKME PaOOTHI:



IIpakTnueckas pabora N° 1. «VM3yueHne MCKOIIAEMBIX OCTATKOB PACTEHUN U
SKMBOTHBIX B KOJUIEKLIMSIX ».

OKCKypCcHsl «OBOJIIOIMSI OpraHMYecKoro mmupa Ha 3emse» (B €CTeCTBEHHO-
HaYYHBIM WJIM KpaeBegyeCcKui1 My3ei).

Tema 3. Opraunsmsl ¥ OKpy’Kalolliasi cpeza.

OKoJiorus Kak HaykKa. 3ajiauy ¥ pasfiesibl 9KOJoruu. MeTombl 5KOJIOrMUYeCKUX
MCCJIeIOBAaHMI. DKOJIOTMYECKOe MUPOBO33pEHE COBPEMEHHOI'O UeJIOBEKa.

Cpenbl oOMTaHMSI OPraHM3MOB: BOOHAS, HAa3€MHO-BO3IYIIIHASI, ITOYBEHHAs,
BHYTPMUOPraHM3MeHHas.

Okonoruueckue daxkrtopel. Kiaccubukamysa 3sKkosormueckux (HakTOpPOB:
abMoTnueckmue, OMOTHMUECKME ¥ aHTpOIlIOreHHble. JlelicTBue 3KOJIOTUYECKUX
($hakTOpOB Ha OPraHMU3Mbl.

Abmornueckre (HakTOpbI: CBET, TEMIIEpATypa, BJIKHOCTh. DoTonmepnoamusm.
IIpucrocobsieHuss  OpraHM3MOB K  JEUCTBUIO  abMOTUMYeCKMX  (HaKTOPOB.
buosiornueckme puTMsI.

buotnueckue (dakTOpHI. 23791831 O6MOTHUECKUX B3aMIMO/Ie/ICTBUIA:
KOHKYPEHILIVSI, XUIIHNYECTBO, CMMOM03 1 ero ¢gopmel. [Tapasutusm, Koomepaiys,
MYTyaanu3M, KOMMeHca/n3M (KBapTUMPAHCTBO, HaXJIEOHMYECTBO). AMeHCaIu3M,
HeUTpaM3M. 3HaueHMe OMOTMUECKUX B3aMMOAEMCTBUIM [JISI CYIeCTBOBaHMS
OPraHM3MOB B IIPMPOIHBIX COOOIIECTBAX.

OKOJIOTMUECKMe XapaKTepucTuky mnomyssiuu. OCHOBHbIE —ITOKa3aTesn
MIOIYJISIMMU: UMCJIEHHOCTDb, IIJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpauyst. JIuHaMuKa YMCA€HHOCTY IMTOMYJISIIUA U €€ peryJIsiys.

JdeMoHCcTpauyu:

[Toptpetsr: A. I'ym6onbar, K. @. Pynbe, 3. I'ekkeb.

Tabmmupbl u cxemsbl: kKapta «IIpupomubie 30HbI 3emi», «Cpembl 0OMTaHMS
oprauusmoB», «®@otonmepuonusm», «llomynsiuum», «3aKOHOMEPHOCTM pOCTa
YMCJIEHHOCTY MTONYJISIIUU MHDY30pun-Tydenbkm», «IIuiieBbie memm».

JlabopaTopHbIe ¥ IIpaKTUYECKME pabOThI:

JlaboparopHasg padora N® 3. «Mopdosormuueckme 0oCOOEHHOCTM PaCTEeHUIN U3
PasHBIX MECT OOUTaHUS».

JlabopaTtopHast pabora N® 4. «BausHue cBeTa Ha POCT M pasBUTHE YEPEHKOB
KoJieyca».

[TpakTnueckas pabora N° 2. «[Togcuét mIOTHOCTM MOMYJISIIINIA Pa3HbIX BUIOB
pacTeHU».

Tema 4. Coob11ecTBa ¥ 3KOJIOTMYECKME CUCTEMBI.

Coobi111ecTBO opranmsMoB — 6morieHo3. CTpyKTypbl OMOIIEHO3a: BUIOBAs,
MPOCTpPaHCTBeHHasl, Tpodudeckast (rmiieBast). Bupbl-momuuanTel. CBsI3M B
Ouo1IeHo3e.

OKoJIorMueckme cuctemMbl (9kocuctembl). [loHsTMe 00 3KocucTtemMe U
o6moreonieHo3e. OYHKUMOHAJbHbIE KOMIIOHEHTBI 3KOCUCTEMbBI: ITPOAYIIEHTHI,
KOHCYMEHTBI, penyieHTbl. KpyroBopoT BellecTB U IIOTOK SHEPIUM B IKOCUCTEME.
Tpoduueckne (muileBbie) YpOBHM 3KOocucTeMbl. [IuieBbie 1enum wu CeTH.



OcHOBHbIE TIOKa3aTeJM 3KOCUCTEMBI: Ouomacca, MPOAYKLUMS. OKOJIOTMUECKUe
NMpaMUAbI: TPOAYKLUMM, UMCJIEHHOCTM, Omomaccbl. CBOMCTBA 3SKOCUCTEM:
YCTOMYMBOCTD, CAMOpEryJisiiys, passutue. CyKieccus.

[TpupopHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PeK. DKOCUCTEMA XBOIHOTO
MJTU IIMPOKOJIMICTBEHHOTO Jieca.

AHTpONIOTEHHbIE ~ 3KOCHCTEMbI.  ATpPO3KOCUCTEMbI. Y POOIKOCUCTEMBI.
Bbuosiornueckoe 1 X03SIICTBEHHOE 3HaUYEHMEe arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoo6pasme Kak ¢akTop ycTomuMBOoCTM 3KocucTeM. CoxpaHeHue
6110JIOrMUEeCKOro pasHoOOpasus Ha 3emiie.

Yuenne B. WM. Bepnamckoro o 6mocdepe. I'paHuiibl, cocTaB U CTPYKTypa
6mocdepst. JKuBoe BemiectBo M ero ¢yHkimMn. OcobeHHOCTH OMocdepnbl Kak
JI00IbHOM 3KOCKUCTeMbI. JlMHaMuuyeckoe paBHOBecMe U oObOpaTHas CBSI3b B
6mocdepe.

KpyroBopoThsl BeliecTB U 6GMOreoXuMmUUecKye IMUKJIbI 3J1eMeHTOB (yIjaepoja,
aszora). 30HIbHOCTb 6Mochepbl. OCHOBHbIE GMIOMBbI CYIIINA.

YenoBeuecTBO B 6uocdepe 3emyin. AHTpOIIOTeHHbIe M3MeHeHMsT B 6uocdepe.
['1o6GasibHbIE 9KOJIOTMYECKYe TPOOIEMBI.

CocylecTBOBaHME IIPUPOMBI " yeJI0BeveCcTBa. CoxpaHeHne
61opasHo0Opasus Kak OCHOBAa YCTOMUMBOCTU 61ochepbl. OCHOBA palyiOHaJIbHOTO
yIIpaBJeHMsl TPUPONHBIMM pecypcamMy U UX MCIoJb3oBaHMe. JloCTIsKeHus
61MosIoTMM ¥ OXpaHa MPUPOIbI.

JdeMoHCcTpauyu:

IToptpetsr: A. k. Tenciu, B. H. Cykaués, B. 1. Bepuagckuii.

Tabmuipl u cxembl: «ITuieBble memm», «BuoIEHO3: CcOCTaB U CTPYKTypa»,
«ITpupomnbie coobiectBa», «llemu nuTaHusS», «IDKOJOrMYecKass IMpPaMUIA»,
«buocdepa 1 yenoBek», « DKOCUCTEMA ILMPOKOJUCTBEHHOI'O Jleca», « DKOCUCTEMA
XBOMHOIO Jieca», «buorneHo3 Bomoéma», «ArporeHos», «IIpumepHbIie
aQHTPOIIOTe€HHbIEe  BO3IENCTBUSI HA IpuUpody», «BaskHeillme  MCTOYHUKU
3arpsisHeHMs BO3[yXa UM TPYHTOBBIX BOa», «IlouBa — BasKHeMILIAsl COCTABJISIONIAST
6mochepbi», «DakToOpbl Aerpaganyuu mousy», «IlapHukoBbin 3pderT», «DaKTOPDI
PamMOaKTUMBHOIO 3arpsisHeHust Omocdepnr», «OOMmIasT CTPyKTypa OmMochepbi»,
«Pacmpoctpanenne xusHu B Omochepe», «O30HOBBI 3KpaH Omochepsb»,
«KpyroBopor yriyiepona B 6uochepe», «KpyropopoT azora B mpmupome».

O6opymoBaHue: MoOAeIb-aNIuIMKamMs « TUMMYHbIle OMOIEHO3bI», Tepbapuit
«PactutenbHble coobiecTBa», KoJeKkinnu «buonenos», « Bpenurenn BaskHeMIINX
CeJIbCKOXO3SMCTBEHHbIX KYJbTYp», TrepbapuMu ¥ KOJUIEKIMM PACTEHU U
SKMBOTHBIX, MPUHAIJIEKAIIMEe K PasHbIM 3KOJOTMUYECKMM TpyIIaM OSHOI'O BUIA,
Kpacnasg xuura Poccuiickoin ®@emepanyy, u300paskeHUs] OXpaHSIEMBIX BUIOB
pacTeHUN U SKUBOTHBIX.



ITNIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUS ITPOI'PAMMBI
I10 BUOJIOI'Y (HA BA3OBOM YPOBHE)
CPEJHEI'O OBLIET'O OBPA3OBAHNA

Cornmacio ®I'OC COO, ycraHaB/IMBaKOTCS TpeboOBaHMSI K pe3yjbTaTaM
OCBOEHMSI ~OOyvaloIMMMUCS TporpaMM CpeaHero obOiero 0O6pa3OBaHMS:
JIMYHOCTHBIM, METaNpeAMETHbIM U MPeIMETHbBIM.

JINMYHOCTHBIE PE3VYJIbTATHI

B cTpyKType JIMYHOCTHBIX pe3yJabTaTOB OCBOeHMs IpeaMeTa «buosorus»
BbIJIEJIEHbI CJIEMYIOIIME COCTABJISIONIME: OCO3HAHME OOYUAIOLIMMMCS POCCUIMCKOM
I'PasKIaHCKOM MAEHTUYHOCTY — TOTOBHOCTM K CAaMOPa3BUTUIO, CAMOCTOSITETbHOCTH
M  CaMOOIpene/ieHMIO, Hajuuye MOTMBALMM K  OOYYeHUIO  OMOJIOTruH,
1IeJIeHAIIpaBJIeHHOe pasBUTME BHYTPEHHUX VYOEXKOEHMI JIMYHOCTYM Ha OCHOBE
KJIFOUEBBIX II€HHOCTEM U MCTOPUMUYECKUX TPamULVIA PasBUTUSI OMOJIOrMUECKOIO
3HAHMSI, TOTOBHOCTb U CIIOCOOHOCTb OOYYAIOLIMXCSI PYKOBOICTBOBAThCS B CBOEIA
OesSITeJIbHOCTY II€HHOCTHO-CMBICJIOBBIMM YCTaHOBKaMM, IPUCYIIMMM CHUCTEME
O6MOJIOTMYeCKOro  0Opa3oBaHMsI, Ha/MUMe SKOJIOTMUYECKOTO IIPaBOCO3HAHMS,
CITOCOOHOCTM CTaBUTb 1I€JIM Y CTPOUTD SKU3HEHHBIE IIJIaHbl.

JIMUYHOCTHBIE pe3yJIbTaThl OCBOEHMs mpeameTra «buosjorus» mocTuraioTcsl B
eIVHCTBE YUYeOHOM U BOCIMTATEJIbHON [OEeSITeJIbHOCTMY B COOTBETCTBUM C
TPAOULIMOHHBIMM POCCUICKUMM COLIMOKYJIBTYPHBIMM, MCTOPUUECKMMM U LYXOBHO-
HPaBCTBEHHbIMM ILIEHHOCTSIMM, IIPUHATBIMM B OOIIECTBE IIpaBMJIaMM ¥ HOPMaMM
TOBEIEeHMs U CIIOCOOCTBYIOT MPOIlecCCaM CaMOIIO3HAHMSI, CAaMOBOCIMTAHUSI U
CaMOpa3BUTHSI, Pa3BUTUS BHYTPEHHEN TMO3ULMM JIMIHOCTM, IIaTPUOTU3MA,
YBa>KeHMsI K 3aKOHY U IIPaBOIIOPSIKY, UEJOBEKY TPYyAa M CTaplieMy ITOKOJIEHMUIO,
B3aMMHOI'O YBaK€HMS, OepesKHOrO OTHOIIEeHMSI K KYJbTYPHOMY HAC/JAeIuio WU
TpaguLMSIM MHOTOHAIMOHAJbHOro Hapoma Poccuiickoit Demeparyu, mpupone u
OKpY>KaloIlIeN cpeme.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHMSI YyueOHOro rmnpeamera «Buosorus»
IOJIKHBI OTPaskaTb TOTOBHOCTD U CITOCOOHOCTh OOYYAIOIIMXCSI PYKOBOACTBOBATHCS
chopMMpOBaHHOM BHYTPEHHEN IO3MLIMEN JIMIHOCTHU, CUCTEMOM II€HHOCTHBIX
OpUeHTalui, TO3UTUBHBIX  BHYTPEHHUX  YOEXIeHUI, COOTBETCTBYIOIINX
TPagUIIMOHHBIM IIEHHOCTSIM POCCUICKOIO OOILIeCTBa, pacIIMpeHye >KU3HEHHOTO
OIbITA ¥ OIbITA AEITEJIbHOCTM B IPOIECCe peaau3alyy OCHOBHbBIX HaIlpaBJIEHUNI
BOCITUTATEJIbHOM JIeSITeJIbHOCTH, B TOM UMCJIE B YAaCTU:

1) rpaxkmaHCKOro BOCIMTAHMS:

chopMMPOBAHHOCTD I'PaKIAHCKONM MO3ULIMYM 00YYaIOIIerocsl Kak akTMBHOTO U
OTBETCTBEHHOI'O WIeHa POCCUICKOro OOIIeCTBa;

OCO3HaHME CBOMX KOHCTUTYLMOHHBIX IIpaB M OOSI3aHHOCTEM, YBasKeHMUeE
3aKOHA ¥ IPaBOIOPSIIKA;



TOTOBHOCTb K COBMECTHOM TBOPUECKOM [eSTeJIbHOCTM TIpM CO3HaHUU
yU4eOHbIX ITPOEKTOB, PellleHNy YYeOHBbIX M TO3HABaTeJbHBIX 3aJ1a4, BBITIOJHEHUA
O6MOJIOTMYECKMX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OIpenesisiTh COOCTBEHHYIO IO3SUIMIO II0 OTHOIIEHMIO K
SIBJIEHUSIM COBPEMEHHOM KMU3HU U OOBSICHSITD €€;

yMeHMEe YUUTHIBATh B CBOMX HEMCTBUSIX HEOOXOIMMOCTb KOHCTPYKTMBHOI'O
B3aMMOJIEMCTBUS JIIOAENM C PasHbIMU YOEKIEHUSIMM, KYJIbTYPHBIMM LIEHHOCTSIMU U
COIIMAJIbHBIM ITOJIOKEHMEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOIleCCE€ COBMECTHOTO BBITIOJTHEHMS
yueOHbIX, TIO3HABaTeJbHBIX ¥ WUCCAENOBATENbCKUMX 3a7ay, YBasKUTEIbHOTO
OTHOIIIEHMSI K MHEHMIO OIIOHEHTOB IIPM OOCYXAEHMM CIIOPHBIX BOIIPOCOB
6M0JIOTYECKOTO COIe P KaHMSI;

TOTOBHOCTb K T'YMaHUTAPHOM ¥ BOJIOHTEPCKOM IeSITeIbHOCT;

2) NaTpUOTUYECKOTO BOCIIUTAHUS:

copMMpPOBAHHOCTD POCCUIICKOM IrpaskIaHCKOM UJIEHTUYHOCTH,
MaTpUOTU3Ma, YBa)KeHMSI K CBOEMY Hapody, YYBCTBAa OTBETCTBEHHOCTM IIepe[
PonuHoi, ropaocTu 3a CBOM Kpail, CBOIO PonuHy, CBOU SI3bIK UM KYJBTYpY,
IIPOIIJIOe ¥ HACTOSIIee MHOTOHAIIMOHAIbHOro Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIeHEe K IIPUPOTHOMY HACIEeIUIO Y MaMSITHMKAM IIPMPOJIbI,
mocTiskeHussM Poccun B HayKe, ICKYCCTBe, CIIOPTe, TEXHOJIOIUSX, TPYIE;

CITOCOOHOCTh OIEHMBATh BKJIAM, POCCUMCKMUX YUYEHBIX B CTAHOBJIEHUE U
pa3BuUTHE OMOJIOTUM, TIOHMMAHMSI 3HAUYEHMS OMOJIOTMM B TIO3HAHMM 3aKOHOB
MIPUPOABI, B KU3HM UeJIOBEKA ¥ COBPEMEHHOT'O 00I1IeCTBa;

upgenHast yoeXgEHHOCTb, I'OTOBHOCTh K CyKeHmio u 3ammre OteuecTsa,
OTBETCTBEHHOCTD 3a €ro Cyanoy;

3) IyXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHMSI:

OCO3HaHMe TYXOBHBIX IIEHHOCTEM POCCUIMCKOTO HApOa;

chOpMMPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTr'O IIOBEIeHNS;

CIIOCOOGHOCTh OlIEHUBATh CUTYyallMI0 M MPUHMMAThb OCO3HAHHBbIE pellleHMs,
OPUEHTUPYSICh Ha MOPaIbHO-HPaBCTBEHHbIE HOPMbI U 1IEHHOCTH;

OCO3HaHMe JIMYHOT'O BKJIaJa B IIOCTPOEHME YCTOMUMBOTI'O OYAYIIIErO;

OTBETCTBEHHOE OTHOIIIeHe K CBOMM POAUTESISIM, CO3[IaHNIO CEMbJM Ha OCHOBE
OCO3HAHHOTO TIPMHSTUSI IIEHHOCTEM CEMEeWHOM JKMU3HM B COOTBETCTBUM C
TpaguuysaIMu HapomoB Poccui;

4) 3CTETMYECKOrO BOCIIMTAHMS:

3CTEeTUYECKOe OTHOIIIEHMEe K MMUPY, BKJIIOUYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIEeCTBEHHbIX OTHOIIIEHNIA;

MIOHMMAaHMe SMOIIMOHAJIBHOTO BO3IEMCTBMS JKMBO IIPUPOIbI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP&KEHMIO B Pa3HbIX BUIAX MCKYCCTBA, CTPEMJIEHME
MIPOSIBJISITh KaueCTBa TBOPUECKOM JIMUHOCTH;

5) ¢usmueckoro BocmMTaHMS, GOPMMPOBAHMS KYJIbTYPhl 3IOPOBbS W
SMOIIMOHAJILHOTO OJIaronoJTyums:



IIOHMMAaHME ¥ peajm3alysl 3O0POBOrO M 0Oe30lacHOro obpasa >KU3HU
(3mopoBOe  IMTaHME, COOIOJeHMe TUTMEeHNMYEeCKUMX TMpaBMJI U HOPM,
cOaJIaHCHMPOBAHHBI PEXMM 3aHATMII WM OTAbIXa, peryJspHas (u3nyeckas
aKTMBHOCTb), OGEpesKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3MYECKOMY U IICUXUUECKOMY 310POBBIO;

MIOHMMaHMe IIeHHOCTM TIpaBWI MHIOMBUIYAJIbHOTO ¥  KOJUIEKTUBHOI'O
6e301MacHOr0 MOBEIeHNST B CUTYaLMSIX, YTPOSKAIOIIMX 3I0POBbIO U SKU3HU JIIOIEN;

OCO3HaHME TOCJAEACTBUI U HENPUSITUSI BPEOHbBIX IPUBBIUEK (YIIOTPeOJIeHMS
aJIKOT0JIsl, HAPKOTUKOB, KypeHMsl);

6) TPyZOBOrO BOCIIUTAHU:

TOTOBHOCTb K TPYAY, OCO3HaHME IIEHHOCTM MacCTepCTBa, TPYI0JI00ue;

TOTOBHOCTh K AaKTUBHOM [IESITeJIbHOCTU TEeXHOJIOTMUYECKON M COLMAIbHOM
HaIpaBJeHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATh, IJIAHMPOBATb M CAMOCTOSITEJIbHO
BBINOJIHATD TaKYIO IEeSITe/IbHOCTD;

MHTEepeC K pasjaIMyHbIM cdepaM mpodeCcCHOHAIbHOM IeSITeIbHOCTH, YMEeHMe
COBepIIaTh OCO3HAHHBIM BbIOOp Oymyien Imnpodeccur U  peann30BbIBATh
COOCTBEHHbIE SKM3HEHHbIE IIJIaHbI;

TOTOBHOCTh ¥ CIIOCOOHOCTb K OOpasoBaHMIO M CaMOOOpPa3OBaHMIO Ha
MIPOTSDKEHUM BCeM SKU3HU;

7) 3KOJIOTMYECKOr'0 BOCIIMTAHMS:

9KOJIOTMUYECKM Iieieco0OpasHOe OTHOIIIeHMe K TMpUpoae KakK MCTOUHUKY
SKM3HM Ha 3eMJie, OCHOBE €€ CYILeCTBOBaHMSI;

MOBBIIIIEHNE YPOBHSI 3KOJIOTMUYECKON KYJIbTYpbl: IMpHOOpeTeHue OIlbITa
IJIAHMPOBAHMSI TIOCTYNKOB ¥ OIEHKM UX BO3MOXXHBIX IIOCJAENCTBUM  [IJIS
OKPY>KaIOIIEN Cpembl;

OCO3HaHMe TJI00aTbHOTO XapaKTepa 3KOJOTMYECKUX MpoOJieM UM IyTeil UX
pelleHNs;

CITOCOOHOCTh MCIIOJIb30BaTh MpMOOpeTaeMble TIPU M3YUYEHUM OMOJIOrUU
3HAHMST M YMEHMS TpPM pelleHuM IpobjeM, CBSI3aHHBIX C PalMOHAIbHBIM
MIpUPOAOIIO/Ib30BaHKeM  (COO/IOfeHNe  TpaBWwi  TIOBeleHMs] B TIPUPOE,
HalpaB/eHHbIX Ha COXpaHeHMe paBHOBeCHSI B 3KOCUCTeMaxX, OXpaHy BUIIOB,
9KoCucTeM, Ouocdepni);

aKTMBHOE HENpusiTMe JOeUCTBUI, IPUHOCSIIIMX Bped  OKPYKaIoIen
MIPUPOAHON Cpelle, YMEHMe IPOrHO3MPOBATh HEeOJIaronpusSTHbIE 3KOJIOTMYECKUEe
MTOCJIEICTBUS MIPEeAPUHMMAEMbIX OeCTBUIA U TTPeAOTBpallaTh UX;

HaJIM4YMe PasBUTOTO SKOJIOTMUECKOTO MbIIIJIEHNS, S9KOJOTMIECKON KYJIbTYPbI,
OITbITa nesITeTbHOCTU 9KOJIOTMYECKOM HaIpPaBJIEHHOCTH, YMEHMST
PYKOBOJICTBOBATbCSI MMM B ITO3HABAaTEeJbHOVM, KOMMYHMKATUBHOM ¥ COIMAJIbHON
MIPaKTUKe, TOTOBHOCTY K YYACTUIO B MPAKTUYECKON AeSITETbHOCTI IKOJIOTMUECKOM
HaIlpaBJeHHOCTH;

8) LIeHHOCTH HayYHOT'O MTO3HAHMS:



c(hopMMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3sBUTUS HAYKM M OOIIECTBEHHOM IPaKTMUKM, OCHOBAHHOIO Ha AMAaJIOre
KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOEI'O MeCTa B ITOJIMKYJIBTYPHOM MUPE;

COBEpIIIEHCTBOBAHME SI3bIKOBOM ¥ UMTATEJIbCKOV KYJIbTYPbl KaK CpeICcTBa
B3aMMOJIEMCTBUS MEXKIY JIIOIbMU U ITO3HAHUSI MIPa;

MOHMMaHMe crnenudukyu OmuosorMy KakK HayKyM, OCO3HAaHMUSI €€ PO B
(bopMMPOBaHMM PALMOHAIBHOIO HAYYHOTO MBIIIJIEHMS, CO3AHUM LIeJIOCTHOTO
MpenCcTaBeHusI 00 OKPY>KalolIeM MMpPE KaK O eIMHCTBE IMPUPOAbI, UeJoBeKa U
ob1iecTBa, B TO3HAHMM TPUPOTHBIX 3aKOHOMEPHOCTEM U peIleHuM IMpobsieM
COXpaHeHMsI IPUPOTHOTO PAaBHOBECHS;

yOEKIEHHOCTb B 3HAUMMOCTM OMOJIOTMM [JISI COBPEMEHHON IIMBUJIM3AIIVNA:
obecrieueHMss HOBOT'O YPOBHS Pa3sBUTHUSI MEOVLIMHBI, CO3IaHME IepCHeKTUBHbBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX  pelllaTh pecypcHble  IPOOJIeMbl  Pa3BUTUS
yeJI0BeYeCTBa, IOVCKA MMyTel BbIXOAA M3 IJIOOAJbHBIX SKOJIOTMUECKUX MPOoOIeM U
obecrieueHust  Iepexoja K  YCTOMYMBOMY  PpasBUTUIO,  PalMOHAJIbHOMY
MICIIOJIb30BAHMIO TPUPOIHBIX PECcypcoB M (POPMUPOBAHMIO HOBBIX CTAHIAPTOB
SKU3HU;

3aMHTEPECOBAHHOCTb B TIOJIYUYEHUM OMOJIOTMUECKMX 3HAHUI B LIEJISX
IIOBBIIIEHMST OOIEM KYJIbTYpbl, €CTeCTBEHHO-HAyYHOJ TI'PaMOTHOCTM, KakK
COCTaBHOM YaCTU (YHKIMOHAJIbHOM T'PaMOTHOCTM OOYyYaloImxcs, hopMupyeMon
IIpU U3YYEeHUM OMOJIOTN;

TTOHMMAaHMEe CYIIHOCTY METOIOB IO3HAHMS, MCIIOJIb3YEMbIX B €CTeCTBEHHBIX
HayKaX, CIIOCOOHOCTM MCIO/Jb30BaTh IIOJIyyaeMble 3HaHUS [JIsI aHajau3a U
OOBSICHEHMS SIBJIEHMII OKPY’KalOILero Mypa M IMPOMCXOISIIMX B HEM M3MEHEHUI,
yMeHMe [ejaTh OOOCHOBAHHbIE 3aK/JIOUEHMsS Ha OCHOBE HAayYHbIX (AKTOB U
MMEIOIIMXCS JaHHBIX C LIeJIbIO TTOJTyUYEeHMST TOCTOBEPHBIX BHIBOIOB;

CITOCOOHOCTh CAMOCTOSITEJIbHO MCIIOJIb30BaTh OMOJIOTMYECKMe 3HaHUS IS
pelleHns Ipo6JIeM B peaIbHbIX JKU3HEHHbBIX CUTYaLVSIX;

OCO3HaHME IIEHHOCTM HAY4YHOM MIeSTe/IbHOCTY, TOTOBHOCTb OCYILECTBJISITh
MIPOEKTHYIO U MUCC/IeA0BATE/IbCKYIO IeSITeIbHOCTh MHAVBUAYAIbHO U B TPYIIIIE;

FOTOBHOCTb M  CIIOCOOHOCTh K  HEMNPEPhIBHOMY  OOpa3OBaHMUIO U
caMo00pa3oBaHMIO, K AKTUMBHOMY IIOJTYYEHMIO HOBBIX 3HAHMM II0 OMOJIOTMM B
COOTBETCTBUM C SKM3HEHHBIMMU MOTPEOHOCTSIMIA.

METAIIPEIMETHBIE PE3VJIBTATbBI

MertarnpenmMeTHble pe3ysbTaTbl OCBOEHMSI yueOHOro mpenmera «buosorus»
BKJIIOUAIOT: 3HauMMble [AJjs1 (OpMMUPOBAHUSI MMUPOBO33PEHMUSI OOYUaAIOILIMXCS
MeXAVCUUIJIMHApHbIE (MeXIIpegMeTHbIe) OOllleHayuyHble MOHSTHSI, OTpaskarollue
L[eJIOCTHOCTb HAyyHOM KapTMHblI Mupa U croeumdpuky MeTOJOB TMO3HaHUS,
MCIIOIb3yeMbIX B €CTeCTBEHHbIX HayKax (BelleCTBO, SHeprus, siBjieHue, Mpolecc,
cucTeMa, HayuHblM (aKT, MPUHIINI, TUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOopus,
McciieoBaHmue,  Hab/IomeHMe,  M3MepeHMue,  SKCIEepMMEHT U JIPYTHUX),
yHUBepcaJibHble yueOHble meicTBMSI (TTO3HaBaTe/ibHble, KOMMYHUKATUBHbIE,



peryasiTuBHbIE), obecrieunBaroIIe dbopmupoBaHne (bYHKUIMOHATLHOM
IPAaMOTHOCTM M  COLMAJIbHOM KOMIIETEHIIMM OOYYaIOIMXCsl, CIIOCOOHOCTD
00YyYaroIMXCs MCITOJIb30BaTh OCBOEHHbIEe MEXKIVCUUTUIMHAPHBIE,
MMPOBO33pEHUYECKMe 3HAHMS WM  yHMUBEpCaJibHble y4eOHble JeiiCTBUSI B
MIO3HABATEIbHOM U COLIMAIbHOM IMPAKTUKE.

MeranpenMeTHbie pe3yJbTaTbl OCBOEHMSI IPOrpaMMbl CpPEeIHEro OOIIero
0b6pa3oBaHMs TOJIKHBI OTPAsKaTh:

OBnafeHne YHMBEpCATHbHBIMM YUeOHBIMY IT03HAaBaTeIbHBIMM AEACTBUSIMMA:

1) 6a3oBbIe JJorMYecKue gJeUCTBUS:

CaMOCTOSITEJIbBHO  (pOpMy/IMpOBaTh M aKTyaJIM3UpoBaTb  IIpobjeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MICIIOJIb30BaTh IIPY OCBOEHMM 3HAHUI TIPUEMBI JIOTMUYECKOT'O MBbIIIJIEHMS
(aHanm3a, CMHTE3a, CpaBHEHMS, Kiaaccuukauyum, 0000IIeHNSsT), PACKPbIBATh CMbICIT
OMOJIOTMYECKMX TIOHATUI (BBIIEJISTh UX XapaKTepHble MPU3HAKM, YCTaHABJIMBATb
CBSI3Y C IPYTUMU ITOHSTUSIMMN);

ompenesiaTh e [OesSTeNbHOCTY, 3agaBasi IlapamMeTpbl M KPUTEpUM WUX
IOCTVKEHMSI, COOTHOCUTD Pe3yJIbTAThl AESTEJIbHOCTU C IIOCTABIEHHBIMM LIEJISIMMA;

MICIIOJIb30BaTh OMOJIOTMYECKYe MOHSITUSI IJi1 OObsICHeHNUSI (DAKTOB U SIBJIEHMUIA
SKMBOM IIPUPOIbI;

CTPOUTb JIOTMYECKME pacCykaeHus (MHAYKTUBHbIE, OeOYKTUBHbIE, IO
aHaJIOTUM), BBISBJIATH 3aKOHOMEPHOCTM M IIPOTMBOpEUMSI B pacCMaTpPUBAEMbIX
SIBJIEHUSIX, (DOPMYJIMPOBATD BHIBOJIbI M 3aKJTIOUEHMS;

MIPUMEHSITh CXEMHO-MO/Ie/IbHbIE cpencTBa TSI TIpeCTaBJIeHNS
CYILIECTBEHHbBIX CBSI3€/ M OTHOIIEHMI B M3y4aeMbIX OMOJIOTMYECKMX OOBEeKTax, a
TaK;Ke  IPOTMBOPEUMII  Pa3sHOrO  pPOJa,  BBIIBJIEHHBIX B Pas3JIMUYHBIX
MH(GOPMALMOHHBIX UCTOUYHUKAX;

pa3pabaThIBaTh IUIAH peLIeHus MPoOJIeMbl C YYETOM aHAIM3a MMEIOIIMXCS
MaTepUaJIbHbIX ¥ HEMaTepUaIbHbIX PECYPCOB;

BHOCUTDH KOPPEKTUBBI B JI€SIT€IbHOCTh, OIIEHMBATh COOTBETCTBME PE3YJIbTATOB
1LIeJISIM, OLIEHMBATDh PUCKM TTOCJIEICTBUM OesSITe/IbHOCTH;

KOOPAVHMPOBAaTb ¥  BBINOJHSITH paboTy B  YCIOBUSIX  pPeasibHOTIO,
BUPTYAJIbHOTO ¥ KOMOMHMPOBAHHOTO B3aMMOJIEMCTBMUSI;

pa3BUBaTh KpeaTMBHOE MbIIIJIEHNE TIPU PEIIEHUN KU3HEHHBIX TPOOJIEM.

2) 6a30Bble MCC/IEOBATEIbCKMUE JEACTBUSL:

BJIaJIeTh HaBbIKaMM YUeOHO-VCCIIeIOBATEIbCKOM U ITPOEKTHOM MeSITeTbHOCTH,
HaBbIKAMM  paspelieHus IMpobjeM, CIHOCOOHOCTbIO ¥  TOTOBHOCTBIO K
CaMOCTOSITeJTbBHOMY TIOMCKY METOAOB pellleHNs MPaKTUIYeCKNX 3a7au, MPUMeHEHNIO
Pas3JIMIHBIX METOIOB ITO3HAHNS;

MCIIOJIb30BAaThb pPa3/IMYHbIe BUALI ESITEIbHOCTM [0 ITOJYYEHUIO HOBOI'O
3HAHMSI, €ro WHTepIpeTanuy, MMPeoOpa3’oBaHMIO ¥ TMPUMMEHEHMIO B YUYEOHBIX
CUTYaIUSIX, B TOM UMCJIE IIPU CO3MaHMM YUEOHBIX M COLMAIbHBIX ITPOEKTOB;

dhopMMpoBaTh HAYYHBIN TUIT MBIILJIEHNUS, BJaJeTh HAYYHOM TEPMUHOJIOTHEN,
KJIFOUEBBIMM ITOHITUSIMU U METOIAMU;



CTaBUTb ¥ (opMyJMpoBaTb COOCTBEHHbIe 3amauM B 0Opa3oBaTeIbHOM
IesITeJIbBHOCTU Y JKU3HEHHBIX CUTYaIsX;

BBISIBJIITh NIPUUYMHHO-CJIEACTBEHHbIE CBS3M M aKTyaJM3MpoBaTh 3amauvy,
BBIIBUTATh T'UIIOTE3y €€ peIleHus, HaXOOUTb apryMeHTbl MJIsI JTOKa3aTesIbCTBa
CBOMX YTBEPXKAEHUI, 3a[1aBaTh apaMeTpbl ¥ KPUTEPUM PEIIeHNS;

aHAJIM3MPOBAThb TIOJIYUeHHbIE B XOHe pelleHus 3afauM pe3yJIbTaThl,
KPUTUYECKM OILIEHUBATh UX TOCTOBEPHOCTb, IIPOTHO3MPOBATh M3MEHEHVE B HOBBIX
YCJIOBUSIX;

IaBaTh OLIEHKY HOBBIM CUTYaIIMSIM, OLIEHMBATD ITPUOOPETEHHBIN OIIBIT;

OCYIIECTBJISITh 1le/IeHapaB/ieHHbIM TOMUCK IlepeHoca CpeiCTB U CII0COOO0B
IeCTBYUS B MPOGECCUOHATIBHYIO CPeay;

YMETb IIePEHOCUTH 3HaHMS B ITO3HABATEJIbHYIO M IPAKTUYECKYIO 00J1acTy
SKU3HEI eI TeIbHOCTH;

YMETb MHTEIPUPOBATh 3HAHMS M3 Pa3HBIX IMPEeIMEeTHbIX 00IacTel;

BBIIBUTaTh HOBBIE MIeM, IpeajaraTb OpUIMHA/IbHbIE MOOXOMIbI M peIleHMs,
CTaBUTb MPOOJIEMbI U 3aJa4l, TOITYCKaIOIIMe aJIbTePHATUBHbIE PeIlleHMS.

3) paboTa ¢ nHGOpMaIIMei:

OPMEHTHUPOBATHCS B Pa3IMUHbIX MCTOUHMKAX MHPOPMaLyM (TEKCTe YU4eOHOIO
1MoCco0MsI, HAYYHO-TIONMYJIIPHOM JIMTEpaType, OMOJOrMUYECKUX CJIOBApSIX U
CIIpaBOYHMKAX, KOMIIbIOTEpHbIX 0a3axX maHHbIX, B VIHTepHeTe), aHa/IM3UPOBAThb
MHGOPMAaLMIO PasIMUHBIX BUIOB U (POPM IpeCTaBJIeHMs, KPUTUUECKN OLIEHMBATh
€€ TOCTOBEPHOCTD U HEITPOTMBOPEUNBOCTD;

dbopMyIMpoBaTh 3aIPOChl ¥ MPUMEHSITh pa3IMyHble METOJbI IPU TOUCKE U
oTOope OMoJIornuYeckon MHGOpMalNy, HeOOXOAMMOM IJiS BBIITOJHEHUS YYEOHbIX
3a/1ay;

MpMUoOpeTaTh OIBIT MCHOJb30BaHMS MHGOPMAIMOHHO-KOMMYHMKATUBHBIX
TE€XHOJIOTI, COBEPIIIEHCTBOBATh KYJIbTYPY aKTMBHOI'O MCIIOJIb30BaHMS Pa3IMUHBIX
ITOVICKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpATb  ONTUMAaJIbHYIO  (OpMY  MpeACTaBJIEHUS
6mosiormueckon mHpopMmaium (Cxembl, TpaduKy, JUarpaMmMbl, TaOJUIIbI, PUCYHKA
I IpyToe);

MCIIOJIb30BaTh HAYy4YHbIM SI3bIK B KauecTBe CpeAcTBa Iipu pabore cC
o6mojiormueckon MHGOpMaIMen: IPUMEHSITb XUMMUYECKue, Guandyeckmue u
MaTeMaTuyeckue 3HaKM UM CUMBOJIBI, (popmysibl, abOpeBMaTypy, HOMEHKJIATYpY,
MCIOJIb30BaTh M IPeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKME  CpeACTBa
HarJISSAHOCTM;

BJIafeTh  HaBbIKAMM  pacIlO3HAaBaHMSI M 3alUUThl  MHGpOpPMAINH,
MHOOPMAIIMOHHOM 0€30MaCHOCTY JIMYHOCTM.

OByapenne YHMBEPCATHHBIMY KOMMYHMKATUBHBIMM JI€MCTBUSIMMA:

1) o6mieHne:

OCYILIECTBJISITh KOMMYHMKAIIMM BO BCeX cdhepax KM3HM, aKTMBHO YUaCTBOBATh
B IMayiore MM AVCKYCCUU TIO CYIIEeCTBY OOCYsKmaemMol TeMbl (YMeHMe 3a[aBaTh
BOIIPOCHI, BBICKA3bIBAThb CY’KIEHMS OTHOCUTE/IbHO BBIIIOJIHEHMS IIpeJjaraeMon



3a7auM, YUMTHIBATb MHTEPECHI ¥ COIJIACOBAHHOCTb MO3UIIMI APYTUX YUYACTHUKOB
Iuaiora UM IUCKYCCUMN);

pacIio3sHaBaTh HeBepOajbHble CpenacTBa OOILEeHNUsI, IIOHMMAaTb 3HauyeHlue
COILMA/IBHBIX 3HAKOB, IPEIINOCHIIOK BO3HMKHOBEHMSI KOHQJIMKTHBIX CUTYalNiA,
YMETb CMSIT4aTh KOH(MJIMKTHI I BECTU ITI€PETOBOPHI;

BJIAJIETh Pa3IMYHbIMM CIIOCOOaMM OOILEHMUSI M B3aMMOIENCTBMUS, ITOHMMATh
HaMepeHUs IPYTIUX JIOIEN, IPOSIBIIATh YBAKMUTEIbHOE OTHOIIIEHNE K COOeCeTHUKY
" B KOppeKTHOM hopMe hOpMyIMpOBaTh CBOM BO3pasKeHMS;

Pa3sBEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHMSI C VCIIO/JIb30BaHMEM
SI3BIKOBBIX CPEICTB.

2) COBMeCTHas JesiTeJIbHOCTD:

TIOHMMATDb ¥ MCIIOJIb30BaTh IIPEMMYIIECTBA KOMAHIHOM U MHIUBUIYaJTbHOM
pabOThI IPM pelieHny OMOJIOrMYecKoy mpobieMbl, 0O0CHOBBIBATh HEOOXOIVIMOCTD
MIpUYMEHEHMS I'PYIIOBbIX (HOPM B3aMMOIEICTBUS TP pellleHny YIeOHO!M 3a1aum;

BbIOMPATh TEMATMKy UM METOIbl COBMECTHBIX AEMCTBUII C YUYETOM OOIIMX
MHTEPECOB 1 BO3MOYKHOCTEN KasKIOT0 UieHa KOJUIEKTUBA;

MpUHMMATh 1IeJIM  COBMECTHOM  OeSITeJbHOCTM, OpraHM30BBIBATb U
KOODAMHMPOBATh OEMCTBUS IO €€ IOCTVDKEHMIO: COCTAaBJ/ISThb IUIAH [eCTBUIA,
pacIipefiesiIiTb pPoJIM C YYETOM MHEHMI YYaCTHUKOB, OOCYKIAThb pe3yJIbTaThl
COBMECTHOM pabOThI;

OLIEHMBATh KauyeCTBO CBOEro BKIaZa M Ka)KIOrO Y4YaCTHMKA KOMAaHObI B
OOILIMII Pe3yJIbTaT MO Pa3pabOTaHHBIM KPUTEPUSIM;

mpemyiaraTb HOBbIE IPOEKThbI, OLEHMBAThb WAEU C TO3UIUM HOBU3HHI,
OPUTMHAJIBHOCTHU, IPAKTUUECKOV 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTMBHOE CTpaTernuyeckoe IIOBeAeHre B  Pas3/IMIHBIX
CUTYaLUSIX, IIPOSIBJIITH TBOPUYECTBO ¥ BOOOPaskeHue, ObITh MHUIIMATUBHbBIM.

OBiazieHe YHUBEPCAIbHBIMU PETYJISTUBHBIMU AEACTBUSIMMA:

1) camoopranmusaums:

MCIIOIb30BaTh OMOJIOTMYECKMEe 3HAHMSI [OJI BbISIBJEHMSI IIpOOJIEeM U UX
pelleHs] B SKM3HEHHBIX Y YUeOHbBIX CUTYaLUSX;

BbIOMpPAaTh HA OCHOBE OMOJIOTMUECKMX 3HAHUI IIeJIeBble M CMbICJIOBbIE
YCTAHOBKM B CBOMX IEMCTBMUSIX U IOCTYIIKaxX IO OTHOIIEHMIO K JXMBOM IIPUPOJIE,
CBOEMY 340POBBIO U 3[I0POBbIO0 OKPY’KaAOILNX;

CaMOCTOSITEJTBHO OCYIIECTBJISITh ITO3HABATEIbHYIO MIeSITeIbHOCTh, BBISIBJISITH
Mpo6JIEMBI, CTaBUTh U (GOPMYJIMPOBATH COOCTBEHHbBIE 3aaulM B 0Opa30BaTEeIbHOM
IesITeTbHOCTU Y JKU3HEHHBIX CUTYaIIUSX;

CaMOCTOSITEJIbBHO COCTaB/ISITh IIJIAaH pelIeHus] IpoOJieMbl C  YYETOM
MMEIOIIXCST peCcypCcoB, COOCTBEHHBIX BO3MOSKHOCTEN U MPEITIOUTEHNIT;

IaBaTh OLIEHKY HOBBIM CUTYaIVSIM;

pacIypsITh paMKM YYEOHOrO IpeiMeTa Ha OCHOBE JIMYHBIX ITPEIIIOUTEHNI;

IeaTb OCO3HAHHBIM BbIOOp, apryMEHTMPOBATh €ro, 6paTh OTBETCTBEHHOCTh
3a pelleHue;

OIIeHMBAaTh ITPMOOPETEHHDIN OTIBIT;



CIIOCOOCTBOBaTh (OPMUPOBAHMIO ¥ TIPOSIBJIEGHUIO IIMPOKOM ISPYIUIIMM B
pasHbIX OOJIACTSIX 3HAHMM, ITOCTOSHHO IIOBBILIATH CBOM OOpa3OBaTeJbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

IaBaTh OIIEHKY HOBBIM CUTYalysIM, BHOCUTb KOPPEKTUBBI B MeSITEIbHOCTD,
OIIEHMBATh COOTBETCTBME PE3YJIbTATOB IIeJISIM;

BJIafieTh ~ HaBbIKaMM  ITO3HABATeJbHOM  pedJIeKCuM KaK  OCO3HaHMS
COBEPIIIAEMBIX TEMCTBUI M MBICJUTEIbHBIX IIPOLIECCOB, UX pe3yJbTaTOB U
OCHOBaHMM, MCIOJb30BaTh IPUEMBI peduieKcuM IJi OLIEHKM CUTyalluy, BbIOOpa
BEPHOI'O pelleHNS];

YMETb OLIEHMBATh PUCKM ¥ CBOEBPEMEHHO NPMHMMATDL peIIeHus I10 UX
CHVKEHUIO;

MPUHMMATh MOTMBBI ¥ apryMeHTbl IPYIMX TIpM aHaju3e pe3yJIbTaTOB
IesITeJIbHOCTH;

3) npuHSTHE Ce0s U APYTHUX:

MIPUHMMAaTh cebsl, TOHMMAas CBOYM HEeJOCTAaTKM M JOCTOMHCTBA;

MPMHYMMATh MOTMBBI ¥ apryMeHTbl APYTUX IIpPU aHa/M3e pesysIbTaToB
IesITeJIbHOCTH;

MIpU3HABaTh CBOE IIPaBO U IIPaBO APYIUX Ha OIIMOKM;

pa3BMBATh CIIOCOOHOCTD IMIOHMMATh MUP C ITO3ULIMM IPYTOro YesioBeKa.

ITPEAMETHBIE PE3VJIbPTATBI

[IpenmeTHble pe3ynbTaTbl OocBoeHuss mporpamMmbl COO mo 6monornmu Ha
6a30BOM yPOBHE BKJIIOUAIOT crienyduueckue Ojs1 yuebHoro mpeamera «buosorns»
Hay4YHbIe 3HAHMS, YMEHMSI U CIIOCOObI IEMCTBUI IO OCBOEHMIO, MHTEepIIpeTaluu 1
MpeoOpa3oBaHMIO 3HAHMIA, BUMbI AESITEJIBHOCTM IO TOJYYEHUIO HOBOTO 3HAHUS U
MIPYMEHEHNIO 3HAHUM B Pa3IMUYHbIX YYEOHBIX CUTYAIMSIX, a TakK’Ke B peaibHbIX
SKM3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C Ouosiornen. B mporpamme mnpegMeTHbIe
pe3yJIbTaThl IIpeACTaB/IeHbI IO TOlaM OO0yUeHMsI.

[IpenmeTHble pe3yJibTaTbl OCBOEHMSI yuebHOro mnpenmera «buosorus» B 10
KJ1acce NOMKHbI OTpaXkaTh:

copMMPOBAaHHOCTDb 3HAHMI O MeCTe U PoJiM OMOJIOTUM B CUCTEME HAYUYHOT'O
3HAHMSI €eCTeCTBEHHBbIX HayK, B (OpMMPOBaHUM COBPEMEHHOM eCTeCTBEHHO-
HAayYHOM KapTMHbI MMpa M HAYYHOTO MMPOBO33pEHMS, O BKJIaAe POCCUNCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B  pasBuUTHE Ouosioruu, (QyHKIMOHAIBHOM
IPAaMOTHOCTM YeJIOBEeKa JIJISI PeIlieHusl JKM3HEeHHbIX 3a/1aY;

yMeHMe pacKpbIBaTh COJlepsKaHMe OMOJOTMYECKUX TEPMUHOB M TTOHSITMUIA:
KM3Hb, KJIeTKa, OpraHusM, MeTabosn3M (OOMeH BelIeCTB U IIpeBpalleHue
SHeprum), roMeocTas (CaMOperyJisiius), ypoBHeBasl OpraHu3alus >KUBbIX CUCTEM,
caMOBOCITpou3BeieHne (perpoayKIus), Hac/JIeICTBeHHOCTb, MI3MEHUMBOCTb, POCT U
pa3BUTHUE;

yMeHMe Wu3JjiaraTb OuoJiormueckue Teopum (KJIE€TOYHAs, XPOMOCOMHAs,
MYTaIlMOHHAsI, IIeHTpajbHasl [OOrMa MOJIeKyJsipHOM Omosnorum), 3akoHbl (I'.



Menpens, T. Moprana, H. V1. BaBunoBa) u ydyenus (0 1leHTpaX MHOT000pasusi u
MPOUCXOXKAEHMsT KyabTypHbIX pactenmii H. V. BaBuioBa), onpenensiTb IpaHUILIbI
UX TIPUMEHMMOCTH K KMBBIM CHMCTEMaM;

yMeHMe BJIaJleTh MeTOAAaMM HayYHOI'O ITO3HAHMSI B OMOJIOrMM: HaOIIOIeHe U
OIMICaHME SKMUBBIX CHUCTEM, MPOLIECCOB U SIBJIEHMI, OpraHM3alysl M IIpOBelIeHMe
OMOJIOTMYECKOTO  IKCIIEPMMEHTAa,  BbIABMIKEHME  TUIIOTE3bl,  BbISIBJIEHME
3aBUCUMMOCTM MEKIY MCCIeNyeMbIMM BeIMUMHAMM, OOBSICHEHME TIOJTYUEHHBIX
pe3yabTaTOB, MCIIOJIb30BAHHBIX HAYUYHBIX ITOHSTUI, TEOPUI UM 3aKOHOB, YMEHME
IeyiaTh BBIBOJIbI HA OCHOBAHMM IOJTYUYEHHBIX Pe3yJIbTaTOB;

YMEHME BBIAEJISITh CYIIeCTBEHHbIE MPU3HAKM BUPYCOB, KJIETOK IIPOKAPUOT U
9YKapMOT, OMHOKJIETOUHBIX ¥ MHOTOKJIETOUHBIX OPraHuM3MOB, OCOOEHHOCTU
MPOIIeCCOB: OOMEHa BEeIeCTB M TpeBpallleHus] SHEPTUM B KiieTke, (OTOCHMHTE3a,
IUIACTUYECKOTO M DSHEPreTMUEecKoro oOOMeHa, XeMOCMHTe3a, MMUTO3a, Melo3a,
OIJIONOTBOPEHMSI, PasMHOKEHUSI, MHIMBUIAYAJbHOTO Pas3sBUTUS  OpraHusMa
(OHTOT€eHe3);

yMeHMe IPUMEHSTb IOJyYeHHbIe 3HAHUS MJII OOBSICHEHMUS OMOJIOTMYeCKUX
MIPOIIECCOB ¥ SIBJIEHMIA, IJIST TIPUHSTUS MPAKTUYECKUX peIleHui B IMOBCEeTHEBHOM
SKU3HM C 1IeJIblo obecreueHMs] 0Ge30IacCHOCTM CBOEro 3I0POBbS M 3HOPOBBS
OKPY>KaIOIIMX JIFOEN, COOII0IEeHNSI HOPM I'PaMOTHOTO ITOBEAEHMSI B OKPYsKarolLein
MIPUPOIHOM cpene, IOHMMAaHME HeOOXOAMMOCTUM MCIOJIb30BaHUS OOCTVKEHUN
COBPEMEHHO OMOJIOT UM " OGMOTEeXHOJIOT U LISt PaLIOHAIbHOI'O
MIPUPOAOTIOTb30BaHMSI;

yMeHMe pellaTb 3JIeMEHTapHble TeHeTMUeCKMue 3agauyy Ha MOHO- U
OUrMOpUIHOe CKpellMBaHMe, CIeIVIEHHOe HacjeqoBaHue, COCTaB/SITb CXEMbI
MOHOTMOPUIHOTO CKpeIlMBaHMS [JII TpefcKa3aHusl Hac/JIemoBaHMS MPU3HAKOB Y
OpraHM3MOB;

yMEHME BBIMOJHATh JIaDOpaTOpHbIe M IMpaKTHUUecKue paboTbl, COOJIIOOATh
MpaBuIa IIpu paboTte ¢ yueOHbIM U JTaOOPaTOPHBIM OOOPYIOBAHUEM;

yMeHMEe KPUTUUECKM OIeHMBAaTb M MHTEPIPEeTHPOBaTh MHOOPMALMIO
OMOJIOTMUECKOTO COIepsKaHMs, BKJIIOUAIOILIYIO IICEBJIOHAyYHbIE 3HAHUSI U3
Pa3IMYHBIX MCTOYHMKOB (CpemCcTBa MacCOBOM MHGOpMAaLNM, HayYHO-TIOMYJISIPHbIE
MaTepuasbl), STUYECKME AaCIeKTbl COBPEMEHHbBIX MCC/IeOOBAaHMI B OMOJIOTUH,
MeOuIyHe, OMOTeXHOJIOTUM;

yMeHMe CO3[laBaTh COOCTBEHHbIE ITMCbMEHHbIE ¥ YCTHbIE COOOIIEHMS,
0600111251 6MOJIOTUYECKYI0 MHPOPMALIMIO U3 HECKOJbKMX MCTOYHMKOB, IPAMOTHO
MCIIOJIb30BaTh ITOHSITUIHBIN alapaT OMOJIOT M.

[IpenmeTHbIe pe3yJsibTaTbl OCBOEHMSI yuebHOro mnpenmera «buonorusi» B 11
KJIacce NOJIKHbI OTpaskaTh:

chopMMPOBAHHOCTDb 3HAHMIT O MECTe U POJiIM OMOJIOTUM B CUCTEME HAyYHOTO
3HAHMSI eCTeCTBEHHbIX HayK, B (OPMMPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAYYHOM KapTMHBI MMpa ¥ HAyYHOTO MMUPOBO33PEHMS, O BKJIage POCCUMCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pasBuUTHE OMOJOruMM, (QPYHKLUMOHAIBHOM
IPaMOTHOCTHM YeJIOBEKA JJISI pellieHNs JKM3HEHHbIX 3a7ayY;



yMeHMe pacKpbIBaTh COJlepskaHMe OMOJOTUMYECKUX TEPMUHOB M TTOHSITUIA:
BUJI, TIOITYJISILIUS, TeHO(OH/,, SBOJIIOLMS, OBVDKYIIME CyIbl ((DaKTOPhI) SBOJIIOINNA,
IIPUCIIOCOOJIEHHOCTh OPraHM3MOB, BMUIOOOpa3OBaHMe, SKOJIormuyeckue (GaKTophI,
9KOCHCTEMA, IPOAYIEHTbI, KOHCYMEHTbI, pEOYLeHTbl, IeNy IUTaHUS,
9KOJIorMuecKkas mupamua, 6uoreoieHos, 6uocdepa;

yMeHMe u3jaraTb OuoyiorMueckue Teopuy (SBOMIOLMOHHAsT Teopus Y.
IapBuHa, CHHTETMYECKAs] Teopus SBOJIOIMM), 3aKOHbI M 3aKOHOMEpPHOCTU
(sapogpimieBoro cxoxcrBa K. M. bspa, uepemoBaHust ryIaBHbIX HAIlpaBJI€HUN U
nyten ssomouym A. H. CeBepuoBa, yuennst o 6uochepe B. W. BepHamckoro),
OIpeneIsiTh TPAHUIIBI UX IIPUMEHMMOCTH K SKUBBIM CUCTEMAM;

yMeHMe BJIafleTh METOIaMM HayYHOTO IMO3HAaHMSI B 6MOJIOTUM: HabIIoIeHne 1
ONMCaHMe SKMUBBIX CHCTEM, MPOLIECCOB U SIBJIEHMI, OpraHM3alus M IpOBeIeHNe
OMOJIOTMYECKOTO  JKCIEepMMEHTa,  BbIABMIKEHME  TUIIOTe3bl,  BBISIBJIEHME
3aBUCUMMOCTM MEKIY MCCIeNyeMbIMM BeIMUMHAMM, OOBSICHEHME TIOJTYUEHHBIX
pe3yJIbTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX ITOHSATMII, TEOPUII M 3aKOHOB, YMEHMeE
IeJiaTh BbIBOJIbI HA OCHOBAHMM ITOJTYYE€HHBIX Pe3yJIbTaTOB;

yMEHMEe BbBIIEJSITb CYIIECTBEHHbIe IIPU3HAKM CTPOEHMSI OMOJOTMYECKUX
OOBEKTOB: BUAOB, IONMYJSILMI, THPOAYLIEHTOB, KOHCYMEHTOB, pEeIyILeHTOB,
OMOreoIeHO30B M  9KOCUCTEM, OCOOEHHOCTM IIPOIIeCCOB: HACJeICTBEHHO
M3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BMUI00Opa30BaHMs, IMPUCIIOCOOJIEHHOCTHU
OpraHM3MOB, OEMCTBUSI SKOJOTMUYECKMX (PAKTOpOB Ha OpraHM3Mbl, IlepeHoca
BEIIEeCTB ¥ IIOTOKA JHEPTUMM B IKOCUCTEMAX, AHTPOIOTEHHBIX WM3MEHEHU! B
9KOCHCTEMAaX CBOEl MECTHOCTM, KpPYroBOpPOTA BEIIEeCTB UM OMOreOXMMUYECKNUX
LIMKJIOB B Ouocdepe;

yMeHMe TIPUMEHSTb IOJyYeHHbIe 3HAHUSI MJISI OOBSICHEHUS OMOJOTMYECKUX
MIPOIIECCOB U SIBJIEHUI, IJIS TIPUHSITUS MPAKTUYECKUX peIleHNu B IMOBCEeTHEBHOM
SKM3HM C 1IeJIbl0 obecrieueHys] 06e30IacHOCTM CBOEro 3I0POBbS M 3HOPOBBS
OKPY>KaIOIINX JIIOJIEN, COOTIOIEHNSI HOPM I'PaMOTHOTO TIOBEIEHMSI B OKPY KAIOIIeN
MIPUPOAHONM Cpeflle, TOHMMaHMEe HeOOXOAMMOCTM WCIIOAb30BaHMUSI TOCTVOKEHWU
COBpeMeHHOM O6MOJIOrUM IJIs1 paliOHAIbHOT'O IIPMPO/IONO0JIb30BaH NS,

yMeHMe pelllaTh 3jieMeHTapHble O6MOJIoTHYecKye 3aaun, COCTAB/SITh CXEMbI
repeHoca BellleCTB M SHEPTUM B 3KOCUCTeMax (1Leny MUTaHus);

yYMEHME BBIMOJHATh JIAOOpPaTOpPHbIE M IMpaKTHUUecKue paboThbl, COOJIIOIATh
MpaBuJa Impu paboTe ¢ y4eOHbIM 1 JIAOOPaTOPHBIM 0OOPY/IOBaHMEM;

yMeHMe KPUTUUYECKM OIeHMBaThb ¥ MHTEpPIPeTUPOBaTh MHGOPMAIMIO
OMOJIOTMYECKOTO  CONepsKaHMsl, BKJIIOUAIOIIYIO IICEeBIOHAYYHble 3HAHMUS U3
Pa3JIMYHBIX MCTOYHMKOB (CpencTBa MacCOBOM MHGOpPMaIyM, HAYUHO-TIOMYJISIPHBIE
MaTepuasibl),  paccMaTpuBaTb  IJ0OaJbHbIE  JKOJIOTMYECKME  ITPOOJIEMBI
COBPEMEHHOCTH, (OPMUPOBATH IO OTHOIIEHNIO K HUM COOCTBEHHYIO TO3UIINIO;

yMeHMe COo3[aBaThb COOCTBEHHbIe IMCbMEHHbIe U YCTHbIEe COOOIIeHMS,
00600611131 6MOJIOTMYECKYI0 MHOOPMALMIO M3 HECKOJbKMX MCTOYHMKOB, I'PAMOTHO
MCII0JIb30BaTh MOHSITUIMHBIN alTiapaT OMOJIOTUMN.



TEMATHUYECKOE ITJTAHMPOBAHUE

HaumeHnoBaHue paszgeioB

10 KITACC

KommyecTtBO YacoB

DJieKTpoHHbIE (LM(PpPOBbIE)

/T M TEM MPOrPaMMBI Bcero Kontpomsnsie  Ilpaktirgeckue 00pa3oBaTeJIbHbIE PECYPCHI
paboThI paboThI
buomoreka IIOK
1 buonorust kax Hayxa 2 0.5 https://m.edS(])_}).ru/7f41c292
9 JKuBblie cucTeMbl U ux 1 bu6moreka HOK
OopraHmu3anys https:/m.edsoo.ru/7f41c292
3 XUMIUUYECKIMII COCTaB U CTPOeHME 3 1 bu6/moteka IIOK
KJIeTKU https://m.edsoo.ru/7f41c292
4 JKusnHenesaterbHOCTb KII€TKN 6 Eﬁgﬁ?ﬁiﬁiiﬁﬁ £41¢292
s Pa3MHOKeHMe ¥ MUHAUBUAYAJIbHOE s 1 bu6moreka HOK
pa3BUTHE OPTraH3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHocTh n 3 1.5 bu6moreka HOK
M3MEHYMBOCTb OPraHM3MOB https://m.edsoo.ru/7f41c292
- Cenexkuys oprann3MoB. OCHOBBI 3 bu6morexka IOK
OMOTEXHOJIOT UM https://m.edsoo.ru/7f41c292
8 PeszepBHOE BpeMms 1 Bu6mrorexa HOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB IIO 24 0 4
ITPOI'PAMME



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

HaumeHnoBaHue paszgeioB

11 KJIACC
KomuecTBO yacoB

OjieKTpoHHbIEe (LM POBbIE)

N*n/n M TEM IIPOrPaMMBbI Bcero Kontpomshsie — IlpakTirdeckue 00pa3oBaTeJIbHbIE PECYPCHI
paboThI paboThI

bubmoreka IOK
1 OBOJIIOLIMOHHAST OM0JIOT S 9 1 https://m.e dsc]i).r W74l ccT4

9 Bo3HukHOBeHMe 1 pa3sBUTHeE 9 0.5 bubmoreka HIOK
SKM3HM Ha 3eMiie https://m.edsoo.ru/7f41cc74

3 OpraHusmbl ¥ OKpY>Karomias z 1 bubmoreka LIOK
cpena https://m.edsoo.ru/7f41cc74

4 Coob11ecTBa 1 3KOJIOTMYECKUe 9 bu6morexka LIOK
CUCTEeMbI https://m.edsoo.ru/7f41cc74

5 PesepBHoe Bpems 2 BuGmorexa TOK
https://m.edsoo.ru/7f41cc74

OBILIEE KOJIMYECTBO YACOB IIO 24 0 9.5

ITPOI'PAMME



https://m.edsoo.ru/7f41cc74
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YYEBHO-METOJMWUYECKOE OBECITEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBS3ATEJIbHBIE YUEBHBIE MATEPUAJIBI IJI51 VAEHUKA
1. buonorus : 10-1 knacc : 6a30Bblif YpoBeHb : yueOHuK / B.B. ITaceunnk, A.A.
Kamenckuit, A.M. Py6mioB [u ap.]; mox pen. B.B. [laceunuka. 5-e usm., crep. —
Mocksga : ITpocseiienne, 2023. 223, [1] c. : wia . — (JIuHMs xu3HN).
2. Buosnorust : 11-11 kiacc : 6a30Bbiit ypoBeHb : yuebHUK / B.B. [Taceunuk, A.A.
Kamenckuit, A.M. Pybuos [u gp.]; non pen. B.B. Ilaceunuka. 3-e usn., crep. —
Mocksga : ITpocsewienne, 2023. 223, [1] c. : i . - (JIuHus >xusan).

METOINYECKHUE MATEPUAJIBI JI51 YUUTEJIA
1. JIicenko, U.B. Iloypounsie mianbl. buosorus. 10 knacc. Boarorpan, n3g-Bo
«Yuurenb», 2019 r.
2. Yepennukosa, I'.B. I[Toypounsie mianbl. buosorus. 11 knacc. Bosarorpam, uspm-
BO «Yuurenb», 2019 r.
3. MyxamemskaHoB, WM.P. Tectbl, 3auéTbl, Ouionpockl mo Owmosornmu. 10-11
Kiaccel. M. : «Bako», 2021 r.
4. Aunmudepon, A.B. KomHaTHble pacTeHMss B IIKoje: HaOJIOmeHus u
srcrepumenTsl. M. : Ipoda, 2020 r.
5. Wownnena, A.IO., Topranos, A.B. buosmorms B cxemax u Tabauiax.
OddextuBHasg noaroroska Kk EI'D. Mocksa, 2022 r.
6. Kupuinenko, A.A. buonorus. CO0OpHUK 3aau 10 T€HETHKEe OJIs1 MOATOTOBKMU K
EI'S.JIETUOH, 2023 r.
7. Kupunenko, A.A. MonekynspHass 6uosorusi. COOpHMK pPasHOYPOBHEBBIX
sagaHui ajig mogroroBku K EI'D. JIETVIOH, 2018 r.
8. Konecuukos, C.1. buonorusi. Oxosnorus. [loaroroska k EI'D. JIET'MOH, 2019
r.

9. KonbutoBa, H.A. Xumust u 6uosiorust B Tabamuiiax u cxemax. Poctos-Ha-JloHy,
2022 r.

[N OPOBBIE OFPA3OBATEJIbHBIE PECYPCBHI
U PECYPCbI CETA UHTEPHET

Poccmiickas asnekTponHas 1mkosa (POII) https:/resh.edu.ru/subject/5/
. Yun.py https://uchi.ru/
. Ypoxku 6uonorun https://www.uchportal.ru/load/74
. InTepakTuBHas mocka https://www.uchportal.ru/load/216
. KommbroTepHbie mporpammsl 1o 6mosnorun https://www.uchportal.ru/load/79
. [IpesenTtauun https://www.uchportal.ru/load/75
. ®epepanbHblii moptan «Poccuiickoe obpasoBanme» http:/www.edu.ru/
. 3ByKM nipupobl http:/www.tatarovo.ru/sound.html
. Mudoypoxk https://infourok.ru
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