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INIOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke Tporpammbl M0 OHOJIOTUM TEOPETUYEeCKYI0 OCHOBY JJisi
orpe/ie/ieHHs TMOAXOA0B K (DOPMHUPOBAHUIO COZep)KaHUsl yyeOHOro mpegMeta
«buonorusi» cocraBuIM: KOHUenTyasbHble TosiokeHus PI'OC COO o
B3aMMOOOYC/IOB/IEHHOCTH Liefiel, CO/lep)KaHUsl, pe3y/ibTaToB O00ydeHUsi u
TpeOOBaHUI K YDOBHIO TOATOTOBKM BBITYCKHUKOB, TIOJIOKEeHUSI 00 0OImx
LeasiX M TIPUHLMIAX, XapaKTepPU3YIOL[UX COBPEMEHHOe COCTOSIHUEe CHUCTeMBbl
cpesHero obOujero obpa3oBaHusi B Poccuiickoii ®egeparyn, a TaKxke
TI0JIOXKeHUSI O crieljuduKe 610/IOTHH, e€ 3HaUeHUU B MIO3HAHUU YKUBOW TIPUPObI
U obecrieyeHWH CyIeCTBOBaHUs —uesioBeueckoro obiectBa. CoriacHo
Ha3BaHHBIM MOJIOXKEHHUSIM, Ompejie/ieHbl OCHOBHbIE (DYHKLMW MNPOrpamMMbl TI0
Ouosioruu u eé CprKTy6pa.

[lporpamma 10 OuosioTMM [AéT TIpeACTaBieHWe O Iienisix, 00 oOiei
cTpateruu OOydYeHUsi, BOCIUTAHUS W DPa3BUTUs OOYUarOIIMXCS CpeACTBaMU
yueOHOro mpeameTa «buosorusi», orpegenser o06s3arebHOE TIpeMETHOE
coZilep’KaHue, ero CTPYKTypy, pacIipefiejieHde 10 pasfenaM MW TeMaM,
pPeKOMeH/IyeMyl0 TI0C/ieIoBaTe/IbHOCTh HM3yueHWs yuyeOHOro warepuana C
YU46TOM  MEXIIpeJAMEeTHbIX W  BHYTPUIIPEIMETHBIX  CBsI3eM,  JIOTUKHU
oOpa3oBaTesbHOTO TIPOLiecca, BO3pacTHBIX 0COOEHHOCTel 00yUaroxcs.

B mporpaMMe 10 OWONOTMM TaKXKe YUMTHIBAIOTCS TpeboBaHUS K
TJIaHUPYeMbIM JIMYHOCTHBIM, MeTaripeJJMeTHbIM U TMpeAMEeTHLIM pe3y/bTaTam
oOyueHuss B (HOpPMUDOBaHMM OCHOBHBIX BH/IOB yueOHO-TI03HaBaTebHOMN
JesTeTbHOCTH/yUeOHBIX ZeMCTBUIM OOyUaroIUXCsl 10 OCBOEHUIO COJlepKaHMUS
brosiornueckoro o6pa3oBaHUsl.

B mnporpamme mo 6Guosornu (10-11 kmaccel, 06a30BbIM  YPOBEHB)
peann30BaH TPUHLIMIT TIPEeMCTBEHHOCTU B Hu3yueHWM Ouosoruu, Omarogaps
yeMy B HeWd TMpPOCMAaTpUBaeTCs HaMpaB/JeHHOCTb Ha pas3BUTHE 3HAHWUM,
CBSI3aHHBIX C ()OPMHPOBAaHHWEM ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUs,
LIEHHOCTHBIX ~ OpWeHTalMid  JIMYHOCTH,  SKOJIOTUUECKOrO  MBILIIEeHUS,
TIpeJiCTaB/ieHNd O 37I0pPOBOM o0Opase XU3HU U OepeXXHbIM OTHOIIeHWeM K
OKpyXatoljerd mnpuposHor cpefe. [lostomy Hapsagy C  W3yueHUeM
00111e0M0IOTUYeCKUX TeOopui, a Takke 3HAHHUN O CTPOEHUU >KHUBBIX CHUCTEM
pPasHOTO paHra M CYIIHOCTM OCHOBHBIX MMPOTEKAarwlUX B HUX MPOLECCOB B
rporpamMMe 1o OHOJOTUM y/le/leHO BHUMaHHe WCII0J/Ib30BAHUIO TI0/TyUeHHbIX
3HaHWU B MIOBCEJHEBHOW JKWU3HHU [I/IS1 PelleHrs IPUKJIaHbIX 3a/jay, B TOM YMCIIe:
NMpodWIaKTUKA  HACAe[CTBEeHHbIX  3abo/ieBaHUIl  Ue/ioBeKa,  MeAUKO-
reHeTUYeCKOoro KOHCYJIbTUPOBaHUS, 000CHOBaHUs 5KOJIOTUYeCKH
1[esieco00pa3HOro TOBeZieHHsI B OKpY’Kalollleld TMPUPOJHOW cpefie, aHa/M3a
BJIMSIHUS XO3IMCTBEHHOW J|eiTe/IbHOCTA YesloBeKa Ha COCTOSIHHEe TIPUPOJHBIX U
WCKYCCTBEHHBIX  9KOCHCTeM. YCWJeHHWe BHUMaHMSl K  [PUKIaJHOMU
HarpaB/eHHOCTH yebHOrO  TIpegMeTa  «buO/IOTHS» ~ TIPOAMKTOBAHO
He00X0IMMOCTEI0 0becrieueHUs YCIOBUE [I/Isi pellieHusT OHON U3 aKTyasbHbIX
3aZlau IIKOJILHOTO OWOMIOTHYecKoro o0pa3oBaHUs], KOTOpasi TIpeAriosiaraer
¢dopmupoBaHre y 00yJaroLuXcsi ClIOCOOHOCTH aflaliTUPOBAThCs K M3MEeHeHHUsIM
JIVMHaMHAYHO pa3BUBAIOLLErocsi COBpeMeHHOr0 MUPa.

Buosiorusi Ha ypoBHe cpefiHero o0iero oOpa3oBaHUs 3aHHUMaeT BaXKHOE
mecto. OHa obecrieuriBaeT (hOpMHpPOBaHME y OOYUAIOLIUXCs TIPe/ICTaB/IeHUM O
Hay4yHOU KapTWHe MHpa, pacliupsieT U 0000I1iaeT 3HaHUS O )KUBOM TIpHpPOJe, eé
OT/IMYUTEJIbHBIX NPU3HAKaxX — YPOBHEBOW OpPraHMW3alliyd W 3BOIOLMH, CO3[aéT
yCIOBUS — [/1s1:  TIO3HAHWS 3aKOHOB JKWBOW MPUPOJbI, (POPMUPOBaHUS



(YHKI[MOHA/TLHOM TPAMOTHOCTH, HABLIKOB 3/10pOBOTO W 0Oe3omacHoro obpasa
JKW3HU, IKOJIOTUYECKOTO MBIIIJIEHUs, LIEHHOCTHOTO OTHOIIEHWS K >KUBOU
TIPUPO/IE U UETIOBEKY.

Bosbilioe  3HaueHWe  OWOOTHMS  UMeeT  TakKXKe i1 PelleHus
BOCITUTATE/ILHBIX W PA3BHBAIOIIMX 3aJau CpegHero obijero obpa3oBaHus,
conanu3aluu odydvarouxcs. V3yueHwe Ouonoruu obecrieurBaeT yCIOBUS
it (QOpDMHUDOBAHUS  WHTE/UIEKTYalbHBIX,  KOMMYHHUKAI[MOHHbIX U
WH(QOPMAIIMOHHBIX  HABBIKOB, 3CTETMUECKOH  KY/JIbTYpbl, CIIOCOOCTBYET
UHTerpanyy OUOJOrMYeCcKUX 3HAHUU C TIPeZCTaB/IEHUSIMU U3 IPYTUX YUeOHBIX
NpeZIMETOB, B YaCTHOCTH, QW3NWKKW, XuMUM u reorpaduu. Ha3BaHHbIe
TIOJIOXKEHUS] O TpeJHa3HaueHuW yueOHOro rpeamera «BHOJIOTHUSI» COCTaBUIIHU
OCHOBY [IJI1 OTpeZe/ieHUs] MOAXOA0B K OTOOPY W CTPYKTYPHPOBAHUIO €ro
CO/iepKaHus, MPe/ICTaB/IEHHOTO B MPOrpaMMe 110 OHOJI0TUH.

Ot60p conepxanust yueOHOro npeAmeTa «bromorns» Ha 6a30BOM ypoBHe
OCYIIIECTB/IEH C TIO3UIHH KyJIbTYPOCOOOPA3HOro MOJX0/la, B COOTBETCTBUU C
KOTOPBIM 00YUYaroI1ecs: JO/DKHbI OCBOWUTH 3HAHUS M YMEHUs, 3HaUMMbIe JI/Is
(GopMupoBaHusi O00IIel Ky/JbTYpbl, OIpee/SIONUe afeKBaTHOe TIOBe/IeHUe
yesIOBeKa B OKPY»Karollleli MpUpPOJHOM cpejie, BOCTpeOOBaHHbIE B TIOBCEIHEBHOM
JKM3HU M TIPaKTHUECKOH JesitelbHOCTH. Ocob0e MecTo B 3TOM CUCTeMe 3HaHWH
3aHMMAIOT  3JIEMEHThI  COZIeP)KAHUS, KOTOpble C/Iy>KaT OCHOBOW /I
(OpMUpOBaHUSI TIPEJCTaBJIEHUH O COBPEMEHHOW eCTeCTBEHHO-HayYHOU
KapTUHe MHpa WM IIeHHOCTHBIX OpPHUEHTAalWsX JIMYHOCTH, CIIOCOOCTBYIOIIMX
ryMaHHU3aliy OMOJ/IOrMUeCcKoro 0Opa3oBaHusl.

CTpyKTypypoBaHue COAepXKaHusi yueOHOro mMarepuana B Mporpamme mo
6UOMOrMKM  OCYILECTB/IEHO C YUYETOM TPHOPUTETHOrO 3HAUYeHHs 3HaHuH 06
OT/INUUTE/TBHBIX 0COOEHHOCTSIX >KUBOMW TIPUPO/IBI, O €€ YPOBHEBOUW OpraHu3aluu
U SBO/MIOLMU. B COOTBETCTBMM C 3TUM B CTPYKType Y4eOHOro TIpeamera
«Buosorys» BbIjIeNIeHbl CIEAYIONIME CO/lep)KaTe/bHbIe JTMHUM: «BUOIOTHsT Kak
Hayka. MeTo/[bl HAyuHOTO MO3HaHUsI», «KeTka Kak OHoornyecKkasi CUCTeMay,
«Opranu3m Kak Owuonornueckass cucremMa», «Cucrema u MHOroobpasue
OpPraHUYeCcKOr0 MHpa», «OBOJIIOLUS >KUBOW TPUPOABI», «DKOCUCTEMBI U
TIPUCYIIE UM 3aKOHOMEPHOCTH».

Llens u3yueHust yuebHoro mpeamera «buosiorusi» Ha 6a30BOM YpOBHE —
OBJaJieHe OOyuaroIUMHCA 3HAHUSIMHU O  CTPYKTYPHO-(QYHKI[MOHATHHOM
OpraHM3al[UM >KUBBIX CUCTEM pa3HOTO paHra W TPUOOpeTeHHe YMeHUH
WCIIOJIb30BATh T 3HAHUS /i1 TPAMOTHBIX A€HCTBUN B OTHOLIEHUH OOBEKTOB
YKMBOU TIPUPOZIBI U PEIIeHUS PA3/TUUHBIX KU3HEHHBIX TTPOOIeM.

HocTxeHue T1eIM U3ydeHWs yueOHOro mpeamera «bBuosmorusi» Ha
6a30BOM ypoBHe 00eCIIeUrBaeTCs PEIIIeHUeM CJIeIYIOIINX 3a/iayu:

OCBOEHHE O0YYaroIMMHUCS CUCTEMBI 3HAHUM O OUOJIOTMUECKUX TEOPUSX,
YUeHUsIX, 3aKOHAaX, 3aKOHOMEDHOCTSX, TUIIOTe3aX, TMpaBUIaX, CIyKal[uX
OCHOBOW /1711 (POPMUPOBAHUS TIPE/ICTaB/IEHU O eCTeCTBEHHO-HayUHOH KapTHHe
MHMpa, O METOZaX HAyuyHOTrO TI03HAHWs, CTPOEHWH, MHOroobpasuud Wu
0COOEHHOCTSIX >KMBBIX CHCTEM PAa3HOrO YPOBHSI OPraHM3al[uM, BBIAIOIIUXCS
OTKPBITUSIX U COBPEMEHHBIX UCC/IE/IOBAHUSX B OUOJIOTHY;

(opMUpoBaHUe y 00yUaroIUXCsl TI03HABATE/IbHBIX, UHTE/IIEKTYaTbHbIX U
TBOPYECKUX CMIOCOGHOCTEN B MPOLIECCe aHa/IM3a JaHHBIX O MyTSX PasBUTHs B
OMO/IOTUM HAYUHBIX B3IVISIZIOB, UIEH U TOAXOA0B K U3YUEHUIO >KUBBIX CUCTEM
Pa3HOTO YPOBHSI OpPraHU3aluH;

CTaHOBJ/IeHWe y OO0yuaromuxcss oO0ijel Ky/JabTypbl, (QYHKIHOHATLHOM
rPaMOTHOCTH, pPa3BUTHE YMeHUH OOBICHATH U  OLEHWBATh  SIBJIEHUS



OKPY’KaloIl[ero MHpa >KWBOW TIPUPOJbl Ha OCHOBAaHWU 3HAHUM U OMbITa,
TI0J/TyYeHHBIX TIPYU U3yUeHUH OMOJIOTUH;

cdopMupoBaHre y OOyuaroluXCs yMeHWW WTFOCTPUPOBATh 3HaueHHe
OUoOrMUeCKUX 3HAHUM B TPAKTHUECKOW JeATeTbHOCTH ueoBeKa, Pa3BUTUU
COBpPEMEHHBIX MeJUI[MHCKUX TEXHOJIOTHH M arpoOMOTEeXHOIOTHA;

BOCTIMTaHUE YOEXXIEHHOCTA B BO3MOYKHOCTH ITO3HAHUST UeJI0OBEKOM >KUBOM
TIPUPO/IbI, HEOOXOAMMOCTH OepeXXHOro OTHOILIEHHSI K HeM, coOmoaeHus
TUUECKUX HOPM TPH MPOBeZIeHNH OMOJIOTHIeCKUX UCC/IeJOBaHHM;

OCO3HaHHe I[IeHHOCTH OWOJIOTHYEeCKMX 3HAHWUW [/l TIOBBLIIIEHHS YPOBHS
5KOJIOTUUECKOU KY/bTYPbI, A/is1 GOPMHUPOBaHKs HAYUYHOTO MUPOBO33pEeHMNS;

TIpUMeHeHre TIPUOOPeTEHHBIX 3HAaHWN W YMEHUM B TOBCEIHEBHOMN KU3HU
JLIS1 OL[@HKU TI0C/IeICTBUM CBOEM JeITe/IbHOCTU M0 OTHOIIEHHUIO K OKPY KaroIei
cpefie, COOCTBEHHOMY 3/I0pOBbIO, O0O0OOCHOBaHHWE U COOJIIO/leHHE Mep
Mpo(UIaKTHKY 3a00/1€BaHUH.

B cucteme cpegHero obiiero obpa3oBanusi «buosorus», usydyaemasi Ha
6a30BOM YpOBHe, SIBJISIETCS 00si3aTelbHBIM yUeOHBIM TIpeMETOM, BXOZSIIUM B
cocTaB TIpeiMeTHOU 06/1acTh «ECcTecTBeHHO-HayUHbIe TIPeZIMEThI».

Nna wu3ydenuss Ouosiornd Ha 06a30BOM YpOBHe cpefiHero 0O0Iiero
obpa3oBanust oTBogUTCS 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hezie/n0), B
11 knacce — 34 yaca (1 yac B HeJjeJit0).



COJEPXXAHUE OBYUEHUSA
10 K/TACC

Tema 1. buosiorusa Kak Hayka.

Buonorust kKak Hayka. CBsi3b OMOJIOr|H C 0OLLeCTBEHHBIMH, TEXHUUECKUMU
U JIpyTUMM eCTeCTBEeHHbIMM HayKamu, (uiocodureid, 3TUKOM, ICTETUKOU U
npaBoM. Posb Guosiornv B JOPMUPOBAHUM COBPEMEHHOM HayYHOM KapTHHBI
mupa. Cucrema 610/I0TMUECKUX HayK.

MeTozbl TIO3HAHUSI JKUBOW TIpUPOAbI (HabmrOeHue, SKCIIePUMEHT,
OrucaHve, WU3MepeHue, KaacCUu(UKalusi, MOJeJINpOBaHue, CTaTUCTHYeCcKast
00paboTKa /JaHHBIX).

JeMoHCTpanum:

[Toptpetsr: Y. Hapsuh, I'. Mengens, H. K. Kosbuos, /XK. YoTcoH u O.
Kpuk.

Tab/u1el ¥ cXeMbl: «MeTo/IbI TI03HAHUS )KUBOU TIPUPO/TBI».

JIabopaTopHble 1 MpaKTUYeCKHe PadoThI:

ITpakTrueckass pabota Ne 1. «Vcrionb3oBaHWe pa3/IMUHBIX METOJOB IPH
M3y4eHUH OMOIOrHUeCKNX 00BEKTOBY.

Tema 2. )KuBble cuCTeMbl U MX OpraHu3aLus.

JKuBbie cucrembl (6UOCHCTeMBI) KakK TIpeMeT W3y4yeHHs1 OHOJIOTHM.
OT/rure XUBBIX CUCTEM OT HEOPraHUUeCKOW MPUPOJBI.

CpoiictBa OuocucteM U uX pa3HooOpa3ue. YDOBHU OpraHu3aljuu
OouocucTeM: MOJIEKY/ISIpHBIM,  K/I€TOUHBIM, TKaHeBbId, OpraHW3MeHHBIH,
MOMNY/ISILUOHHO-BU/IOBOM, KOCHUCTEMHBIU (6broreorieHOTHUECKHH),
buocdepHbIit.

JeMoHCTpanum:

Tabmuiet ¥ cxembl: «OCHOBHBIE TIpU3HAaKWA O KU3HW», «YPOBHHU
OpraHu3alliy KUBOUW TIPUPO/IbI».

O6opyaoBanue: Mojesb Moseky/bl JJHK.

Tema 3. XuMHUeCKHUH COCTaB M CTPOEHUE K/I1eTKH.

XVMHUYECKUM COCTaB KJIeTKU. XUMUYECKHEe 3/IEMeHThI: MaKpO3JIeMeHTHI,
MUKpO3JIeMeHThl. Bozia 1 MUHepabHbIe BelllecTBa.

OYHKIMM BOABI U MUHEpaJbHBIX BellecTB B KieTke. IloazeprkaHue
OCMOTHYecKoro banaHca.

Benku. CocTaB u cTpoeHue 6e1KoB. AMUHOKUC/IOTBI — MOHOMEphI Oe/TKOB.
He3amenumble W 3aMeHHMble aMUHOKUCJIOTBL. AMMWHOKMC/IOTHBIM COCTaB.
YPpOBHU CTPYKTYpbl 6€/TKOBOM MO/EKYJIbI (TIepBUUHAs, BTOPUYHAs], TPeTUUHAs U
yeTBePTUYHASI CTPYKTypa). XUMHUUeckue CBOMcTBa OenkoB. Buonoruueckue
dyHKLMY GenKoB.

depmeHThI — Ouosiornyeckde KaTanusaTopbl. CTpoeHue (hepMeHTa:
aKTUBHBIM 11eHTp, cybcTtpatHas creruduuyHocTh. KodepmeHThl. BuUTaMHUHBIL
OTnmnuust (pepMeHTOB OT HEOPTraHUUeCKUX KaTaln3aTOPOB.

YrneBogpl: MOHOcaxapupbl (TJIFOKO3a, pubo3a U [e30Kcuprb03a),
Jvcaxapupl (caxapo3a, JaKTo3a) W ToJvcaxapuzbl (Kpaxmas, TIJIMKOTeH,
Lie/utroio3a). bronornueckre yHKLMH yIIeBOJOB.

Jluriuger:  Tpurnuuepupl, Gochoaunuael, crepoufbl. ['MapodUIbHO-
rugpodoOHBIe cBolicTBa. buonoruueckue ¢yHKIMKM unuzoB. CpaBHeHMe
yT7IeBOZIOB, O6e/KOB U JIUTIH/IOB KaK UCTOUHUKOB SHEPTHUH.



Hykneunosele xucnorel: JHK u PHK. Hyxkineotwabsl — MOHOMepEI
HYK/IeMHOBBbIX KUCIOT. Ctpoenne u ¢yHkuuu [HK. CtpoenHue u (QyHKLUM
PHK. Buasi PHK. AT®: cTpoenue u pyHKLUMN.

Lutonoruss — Hayka O Kietke. KierouHas Teopusi — IIpuMep
B3aUMOJIEUCTBUSL MeU U (PAaKTOB B HAayUYHOM IO3HaHWMW. MeTo[bl U3ydeHHUs
KJIETKU.

Knetka kak 1iesiocTHasi >kuBasi cucteMa. OOIue TpU3HAKU KJIETOK:
3aMKHyTasi Hapy>kHasi MeMOpaHa, MoJsiekysibl JIHK Kak reHeTHdeckuii amrapar,
cucTemMa cuHTe3a berka.

Tumbl KJIETOK: 3yKapuoThyeckass M TipokapuoTtuyeckas. OcobeHHOCTH
CTPOEeHUsI TIPOKaPUOTHUeCKOU KeTkU. KieTouHasi cteHka Oaktepuii. CTpoeHue
5YKapUOTUYEeCKOM KeTKHM. OCHOBHBbIE OT/IMYMS PaCTUTETbHOM, >XUBOTHOW WU
IpUOHOM KJIETKHU.

IToBepXHOCTHBIE CTPYKTYPbl K/IeTOK — KJIeTOYHasi CTeHKa, IVIMKOKAaJIMKC,
ux ¢yHkuud. [lnasmathueckas MemOpaHa, e€ CBOWCTBA U (PYHKLUH.
[{uTorias3ma U eé opraHouzbl. OmHOMeMOpaHHBIe OopraHouzbl KieTku: JIIC,
arirapat ['onbaxu, J3ocombl. [loslyaBTOHOMHBIE  OpPraHoOWJbl  KJIETKU:
MUTOXOH/PUH, TUIaCTUAbL. [IpomcxoKaeHrne MUTOXOHJPUM M TIacTUA. Byl
ractus. HememOpaHHbIe OpraHOU/IbI KIeTKU: PUOOCOMBI, KJIETOUHBIA IIeHTp,
LIEHTPUOJ/IH, PeCHUYKH, KI'YTUKWA. DYHKIIMU OpPraHOM/ 0B K/IeTKU. BK/toueHus.

Slnpo — perynsTopHbIii LieHTp KieTKu. CTpoeHue sifipa: siiepHasi 000/10UKa,
KapuoruiasMa, XpOMaTuH, s/IpbILIKO. XpOMOCOMBI.

TpaHCIIopT BeLeCTB B KJIeTKe.

JeMoHCTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBanH, M. IlneligeH, P. Bupxos,
K. YotcoH, ®. Kpuk, M. Yunkuuc, P. ®pankiul, K. M. bap.

HNuarpammsbl:  «Pacripefie/ieHVe XUMHYECKUX 3/IEMEHTOB B HEXUBOMU
rpupoge», «PacripesiesieHrie XMUMUYECKHX 3JIEMEHTOB B JKUBOM TIPUPOZE».

Tabmuupl u cxembl: «[lepruoguueckas Tabauila XUMUYECKUX 3/IEMEHTOBY,
«CTpoeHre MoOJIeKyJ/bl BOAbI», «buocunres Oenka», «CTpoeHHe MOJEKY/Ibl
benka», «CtpoeHue depmeHTa», «HyknenHoBbie kuciothl. [JHK», «CTpoeHue
Mosiekysibl  AT®», «CTpoeHHWe >YKapUOTHYECKOM KieTKu», «CTpoeHue
JKMBOTHOM  KJIeTKW», «CTpoeHHe pacTUTe/NbHOM KieTKu», «CTpoeHue
MPOKapUOTHUYECKOM K/IeTKW», «CTpoeHWe szpa KIETKW», «YTJIeBOZbI»,
«JIunuapn».

ObopyoBaHMe: CBETOBOM MHUKPOCKOM, 000py/JOBaHMe AJisi TMPOBeeHUS
Hab/roZieHrH, M3MepeHuH, SKCIIepUMEHTOB, MUKPOIIperiapaThl PacTUTe/TbHbIX,
JKUBOTHBIX U OaKTepHa/bHBIX K/I€TOK.

JIabopaTopHble U MpaKTUYeCKHe PadoThI:

JlaboparopHasi pabora Ne 1. «V3ydeHue KaTa/JIATUUECKOW aAKTHBHOCTU
(epmMeHTOB (Ha NpUMepe aMuIa3bl UK KaTaaasbl)».

JIabopatopHasi pabota Ne 2. «V3yueHue CTpPOeHMsI KIETOK pacCTeHHH,
JKUBOTHBIX M OaKTepH 10J MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIperiapaTax u ux
OIUCaHUEe».

Tema 4. ) KuzHeesaTe/IbHOCTb K/I€TKH.

OOMeH BelleCTB, UM MeTab0/H3M. ACCUMUAIMSA (TUTAaCTHYECKUM 00MeH)
U IUCCUMUJISIUS (HEPreTHUYeCKU 0OMeH) — /IBe CTOPOHBI €JMHOTO Tpoljecca
meTabosm3ma. Posib 3aKOHOB COXpaHeHHsI BeIlleCTB U SHEPruu B TMOHUMAaHUN
MeTabom3ma.

Tumbel oOMeHa BeIlllecTB: aBTOTPO(MHBIM H  reTepoTpodHBIA. Posb
(bepMeHTOB B 0OMeHe BellleCTB U MpeBpallleHnH SHePriuu B KJIeTKe.



@®orocuHTes. CBetoBass M TeMHOBas (asbl (oTocuHTe3a. Peakuuu
doTocuHTe3a. OP(deKTUBHOCTL (POTOCHHTe3a. 3HaueHWe (POTOCHMHTe3a [JIs
KU3HU Ha 3emsie. BrusiHue ycjioBUM cpeiibl Ha (DOTOCHMHTE3 U CIOCOOBI
TOBBILLIEHNS ero NPOAYKTUBHOCTH Y KYJ/IbTYPHBIX PaCTEHUM.

XeMocuHTe3. XeMOCHUHTe3UpyloIIe OakTepuu. 3HaueHHWe XeMOCHHTe3a
JUUISL )KU3HU Ha 3emJie.

OHepreTuueckuii 0OMeH B KjeTKe. PaciierieHre BellecTB, Bbiie/ieHUe U
aKKyMy/IMpOBaHWe SHEPruM B KJeTKe. JTarbl 3HepreTuueckoro obmeHa.
I'nvkonus. bpoxxeHue U ero Buzbl. KUC/IOpOAHOe OKWC/IeHUe, WU KIeTOUHOe
JbIXaHue. OkucirenbHOe dbochopunupoBanue. (P bheKTUBHOCTD
JHepPreTUUeCKOro ooMeHa.

Peakium matpuuHoro cunHtesa. I'eHetnueckas wuHpopmamms u [JHK.
Peanuzanysa reHetnyeckor MH(GOpPMaLMM B KieTKe. ['eHeTUUeCKUM KOJ U €ero
cBoucTBa. TpaHckpunuusi — wMarpuusbld cuHTe3 PHK. Tpancmsauusa —
OuocuHTe3 Oeska. JTamnbl TpaHCIALUMU. KogupoBaHWe aMHUHOKHUC/IOT. Poib
pubocom B GrocuHTe3e Oesika.

HexksieTouHble ()OpMbI )XU3HU — BUPYChI. VIcTOpUsL OTKPBITHS BUPYCOB (/1.
U. VBaHoBckuii). OcoOeHHOCTH CTPOEHUS] W >KU3HEHHOTO I[MK/Ia BUPYCOB.
bakrteprodaru. bonesHu pacTeHWM, >KMBOTHBIX W YeJIOBEKA, BbI3bIBaeMbIe
BUpycamu. Bupyc ummyHogeduivra yenoBeka (BUY) — Bo36yautens CITNda.
OOparHasi ~ TpaHCKpWIILIMS, peBeprada MW  HWHTerpasa. IlpoduiakTuka
pacripocTpaHeHUst BUPYCHBIX 3a00/1eBaHU.

JeMoHCTpanum:

[Moptpetsr: H. K. Konbuos, 1. . IBanoBckuy, K. A. Tumupsses.

Tabsmuiel ¥ cxeMbl: « TUMbI TMTaHUS», «MeTabom3m», « MUTOXOHAPHS»,
«JHepreTUueckuii 0OMeH», «Xoporuiact», «®otocunres», «Ctpoenue [JHK»,
«Crtpoenre u (yHKIMOHUpPOBaHUEe TeHa», «CuHTe3 Oesika», «['eHeTUUeCKHit
KoZl», «Bupyce», «baktepuodaru», «CTpoeHre U >KW3HEHHBIM LUK/ BUpPYyCa
CIINa, 6akTeprodara», «Pervmkarus JHK».

Ob6opyznoBaHue: MO/e/T-aTrInKauu «Y iBOEHHe OJHK U
TPAHCKPHUITLUs», «brocuHTe3 6enka», «CTpoeHUe KIeTKU», MOJIe/Tb CTPYKTYPbI

Tema 5. PasMHO)XKeHUe U MHUBH/ya/IbHOE Pa3BUTHE OPraHN3MOB.

KJieTouHbIN LUK/, WX >KA3HEHHbIW LUK/ KieTKu. VHTepdasa v MUTOS3.
[Tpoueccel, npoTekarowve B uHTepQase. Permkanys — peakluyss MaTpUYHOIO
cunre3a [JHK. CrtpoenHue xpomocoM. XpPOMOCOMHBIM HabOp — KapUOTHIL
JUNIOUAHbI W TalyIOWAHBIM ~ XPOMOCOMHble  Habopbl.  XpoMaTH/BI.
[luTonornuecke OCHOBBI PasMHOXKEHUSI W HWHJWMBUYaJbHOIO Pa3BUTHUS
OpPraHUu3MOB.

Henennie knetku — Muto3. Ctaguu muto3sa. [Iporeccel, npoucxogdiiye Ha
PasHbIX CTaUsIX MUTO3a. BUOMOrMueckuii CMbIC/T MUTO3a.

[Tporpammupyemasi rubesb KJIeTKH — ariorTo3.

®opMbI  pa3MHOXKEHWsSI OpPraHW3MOB: 0Oecriojioe ¥ TOoBoe. Busi
Oecriosioro  pa3MHOXKEHUS:  [leJileHWe  HaJBoe, TOYKOBaHHWE OAHO- U
MHOT OKJIETOYHBIX, criopooOpa3oBaHue,  BereTaTUBHOE  pa3MHOXKeHHe.
VcKycCcTBeHHOe KJIOHMPOBaHWE OPraHW3MOB, €ro 3HaueHue J1Jis1 CeJTeKLIUN.

[TonoBoe pa3MHOKeHUe, ero OT/INUMs OT OeCcrio/Ioro.

Merio3. Craguu Melio3a. [Iporeccel, MpouCxosie Ha CTaAuaX Meko3a.
[ToBenenne xpomocoMm B Mero3e. KpoccuHrosep. buosiornuecknii CMbICT U
3HaueHve Meno3a.



'ameToreHe3 — mporiecC 00pa30BaHUs TIOJOBBIX K/IETOK Yy >KUBOTHBIX.
[TosioBBIE >KeJie3bl: CEeMEeHHUKU U AMYHUKH. OOpa3oBaHue U pa3BUTHE TIOJIOBBIX
KJIETOK — raMmeT (CriepMaro30u/l, siMl[eK/JeTKa) — CriepMaToOreHe3 M OBOTreHe3.
Oco0eHHOCTH CTPOEHHsT SIUIEKTIETOK W CIepMaTo30uioB. Oriof0TBOpEHHeE.
[TapTeHorenes.

VuauBuayanbHoe pa3BuTthe (OHTOreHe3). OMOpHOHA/ILHOE pa3BUTHE
(sMbpuroreHe3). DTaribl SMOPHOHATILHOTO PAa3BUTHS ¥ TIO3BOHOUHBIX JKUBOTHBIX:
npobsieHye, racTpyisiiys, opraHoreHe3. IToctambproHanbHOe pa3BUTHe. THIIBI
HOCT9M6pI/IOHaJ'IbHOFO pa3BUTHS: NpsIMOe, HerpsiMoe (TMUMHOYHOe). BiusiHue
cpe/ibl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CTIOCOOHBIE BLI3BIBATH BPOXKAEHHBIE
YPOJACTBA.

Poct u pa3Butue pacteHuii. OHTOreHe3 1[BETKOBOI'O PAacTeHUsl: CTPOeHUe
CeMeHHU, CTaIuu Pa3BUTHS.

JeMoHCTpanum:

Tabsmuiel ¥ cxeMbl: «DPOpPMBI Pa3MHOXKEHHsl OpPraHu3MOB», «[IBOiHOe
OIUIO/JOTBOPEHME Yy LIBETKOBBIX pacTeHHii», «BereratnBHOe pasMHOXXeHHe
pacteHuii», «/leneHne KieTkd OakTepuii», «CTpoeHHe IIOMOBbIX KJIETOK»,
«CTpoeHune XpoMOCOMbI», «KneTounbiii LUKy, «Permmkanus JHK», «Muto3»,
«Meio3», «IIpsiMmoe 1 HerpsiMoe pa3BUTHUE», «['aMeTOreHe3 y MIeKOMUTAOLLIAX
Y yejioBeKa», « OCHOBHbIE CTaZiUM OHTOreHe3a».

Ob6opyznoBaHue:  MHMKPOCKON,  MHKporiperiapaTel  «CriepMaTo30Hbl
MJIEKOMUTAIOIero», «SUlleK/IeTka MJIeKOMUTaKwIero», «KapuokvHes B
KJIeTKaxX KOpellKa JiyKa», MarHUTHas: MO/ eJib-anriMKalus «/leseHve KaeTku»,
mozens JTHK, Mogens MeTada3HOM XPOMOCOMBI.

JIaGopaTopHbIe ¥ MPAaKTHYECKHEe PadOThI:

JTaboparopHasi pabora Ne 3. «HabmrozieHre MHUTO3a B K/I€TKaX KOHUHKA
KOpellIKa JiyKa Ha TOTOBBIX MUKpPOIperaparax».

JTaboparopHasi pabota Ne 4. «/3yueHHe CTpOeHUs TIOJIOBLIX K/IETOK Ha
FOTOBBIX MUKpOIperaparax».

Tema 6. HacsiencCTBeHHOCTh M U3MEHUMBOCTH OPraHU3MOB.

[Ipenmer ¥ 3ajaud reHeTWku. VIcTopusi pa3BUTUS TeHETHMKU. Posib
I[UTOJIOTUH W IMOPHOJIOTUH B CTAaHOBJIEHWW TeHeTWKHW. BKaja poCcCHUUCKUX U
3apyOeXXHBIX  YU€HBIX B  pa3BUTHe TEeHEeTUKU. MeToAbl  T'eHeTUKH
(rHOpUAOIOTUUECKUM,  LATOT€HETHUUECKUM,  MOJIEKY/ISIpPHO-TeHEeTHUeCKUM).
OCHOBHbIe reHeTHYeCcKre NMoHATUs. ['eHeTUYeCKasi CUMBOJIMKA, UCTIO/Ib3yeMasi B
CXeMax CKpeLIMBaHUU.

3aKOHOMEPHOCTHA  HaC/IeIOBaHUs  TPU3HAKOB, yCTaHOB/eHHble [,
Menzenem. MoHorubpuaHOe CKpellMBaHWe. 3aKOH eAnHO0Opa3usi THOpU/OB
MepBOro TOKoJieHUsl. [IpaBU0 [JOMUHUMPOBaHUS. 3aKOH pacllernsieHus
MPU3HAKOB. ['urore3a yncToThl rameT. [10/THOe U HermoJyIHOe JOMUHKUPOBaHKe.

NurubprgHoe CKpel[iBaHWe. 3akOH HE3aBHCHUMOIO  Hac/e[0BaHUs
MpU3HAKOB. L[uTOreHeTWUeCcKrWe OCHOBBI  JAUTHOPUIHOTO  CKpeIBaHUSI.
AHanusupymoliee CKpellBaHue. Ncnonb3oBaHue aHa/IM3UPYIOLLero
CKpeILBaHus [Jis OTIpefie/ieHusI TeHOTHIA 0CO0H.

CreryieHHOe Hac/leZjoBaHWe TIpu3HakoB. Pabora T. MopraHa 110
CLeIUVIEHHOMY Hac/eoBaHUK0 TeHOB. HapyllleHue creryieHUsi TeHOB B
pe3y/bTaTe KpOCCUHIOBepa.

XPpOMOCOMHasi TeOpHUs HaCJIe[CTBEHHOCTU. ['eHeThUeCKre KapThl.

['eHeTrKa nosia. XpOMOCOMHOE OrpejiesieHue 1oJia. AyTOCOMBI Y T10JIOBbIe
XpOMOCOMBI. ['OMOramMeTHble W TreTeporameTHble opraHu3mbl. HacsiemoBaHue
TPHU3HAKOB, CLIETIJIEHHBIX C TOJIOM.



N3MeHUYMBOCTb. Bugel  W3MEHUYMBOCTU: HeHac/Ie[[CTBeHHass U
HacnencTBeHHas. Ponb  cpeiabl B HeHac/Ie[CTBEHHOW  HW3MEHUYMBOCTH.
XapakTepucTuka MOAU(MUKALMOHHOM W3MEHUMBOCTH. BapualluoHHBIM psif U
BapuvaljMoHHas KpuBasd. Hopma peakuuy 1ipu3Haka. KosuecTBeHHble U
KaueCTBeHHbIe MPU3HAKM U UX HOpMa peakiuu. CBOKCTBa MOAW(PUKALIMOHHOU
VM3MEHUYUBOCTH.

HacnefcTBeHHast, Wi reHOTUNUAYeCKas, U3MeHUNBOCTb. KoMOWHaTHBHas
W3MEeHUMBOCTb. Melo3 U TI0JIOBOM TIPOIlecC — OCHOBa KOMOWHATHUBHOMU
VM3MEHUYMBOCTU. MyTallMOHHas W3MeHUYMBOCTb. Kraccupukanmss MyTarym:
reHHble, XPOMOCOMHbIEe, TeHOMHble. YacToTa U NOpPUUMHBI MYTaLUi.
MyTareHHble (akTOpbl. 3aKOH T'OMOJIOTUYECKHUX PSOB B Hac/aeJCTBEHHOU
nsMeHunBocty H. M. BaBuiosa.

BHesiiepHasi Hac/le[CTBEHHOCTb U U3MEHUYUBOCTb.

I'enetuka uesioBeka. Kapuotun uesioBeka. OCHOBHble MeTO/bI I'eHETHUKHU
yejioBeKa: reHeajioTUueCcKui, O/TM3HEI[OBBIH, LUTOT€HeTUYEeCKUM,
broxumMHUecKuii, MoJIeKy/ISpHO-TeHeTHUeckuii. CoBpeMeHHOe oOorpefiesieHre
reHOTUIIA: [I0JIHOTeHOMHOe CeKBeHUPOBaHUe, FeHOTUIIMPOBaHKe, B TOM UKCJie C
romotsio T1I]P-ananu3a. HaciencTBeHHble 3a0o/ieBaHUsl ueioBeKa: T'eHHBIe
6osie3Hu, 6osIe3HU C HAC/IeJCTBEHHOM TpepacIio/ioyKeHHOCTbI0, XDOMOCOMHbBIe
Oosieznn. Comarvueckre U TeHepaTWBHble MyTauud. CTBOJIOBblE KJIETKU.
[TpuHIMIIBI 340POBOTO 00pa3a KU3HH, JUArHOCTUKH, IPOPUIAKTUKU U JIeUeHHsT
reHeTUYeCcKux OomnesHer. MeMKo-reHeTUUeCKOe KOHCY/IbTUPOBaHNe. 3HaUeHue
MEeJULIMHCKOM TeHeTUKW B TIpeJOTBPAIlleHUd U JIeUeHUM TeHeTUYeCKUX
3abo/eBaHuU ueoBeKa.

JeMoHCTpanum:

[ToptpeTtsl: I'. Mengens, T. MopraH, I'. ge ®pus, C. C. YerBepukos, H. B.
Tumodgees-Pecosckuii, H. V1. BaBunos.

Tabmuiel W cxembl: «MOHOTMOpHAHOe  CKpelliBaHHe W  €ro
LIMTOTeHeTUYeCKasi OCHOBa», «3aKOH pacllellyIeHUsI U ero LIUTOreHeThuecKas
OCHOBa», «3aKOH UHCTOTHI TameT», «/lurubpupHoe  CKpeIuBaHHUe»,
«luTonornueckrie  OCHOBBI ~ JUTHOPUAHOTO  CKpeluBaHUs», «Melio3»,
«B3auMogielicTBre asine/ibHbIX TeHOB», «['eHeTWUueCKWe KapThl pPaCTEeHUM,
JKUBOTHBIX U yejioBeKa», «['eHeTHKa Iosia», «3aKOHOMEpPHOCTH Hac/ieJOBaHUs,
CLIETJIEHHOTO C TIONIoM», «KapHUOTHUIbI 4YejioBeKa W JKUBOTHBIX», «Buabl
HM3MEeHUMBOCTU», «MoaudukalimoHHasi U3BMeHUUBOCTh», «HacnenoBaHue pe3syc-
dakTopa», «I'eHeTHKa rpymnn KpPOBU», «MyTal[MOHHasi U3MEeHUUBOCTbY.

Ob6opyzoBaHye: MOZe/TH-aTIHKALd «MOHOTHOpHHOe CKpeIBaHUe»,
«HemonmHoe pmomMuHMpOBaHUe», «JlurubpugHoe CcKpeluBaHue», «IlepekpécT
XpPOMOCOM», MHKDPOCKOIT M MUKponpenapatr «/po3oguna» (HopMa, MyTaljuu
(bopMbI KPbUIbEB U OKpPAcKH Tea), repbapuii «['0poxX ToCeBHOM».

JIabopaTopHbIe 1 MpaKTUYeCKHe PadoThI:

JlaboparopHast pabota Ne 5. «/3yueHue pe3ysbTaTOB MOHOTHOPUHOTO U
OUTHOPUIHOTO CKpeIMBaHus Y AP030(UIbl Ha TOTOBLIX MUKDPOTIperiapaTax».

JlaboparopHasi pabora Ne 6. «lV3yueHne MoAUGMDUKALIMOHHON
M3MEHUYMBOCTH, ITOCTPOEHKEe BapUaLMOHHOTO psiJia ¥ BapUaLMOHHOW KPUBOW».

JTaboparopHasi paboTta Ne 7. « AHanmu3 MyTalyii y Ap030(hHIbl Ha TOTOBBIX
MUKpOIIperiapaTax».

[MpakTrueckass pabora Ne 2. «CocTaBleHWe W aHaIW3 POOC/IOBHBIX
yejioBeKa».

Tema 7. Cenekus opranu3MoB. OCHOBbI OMOTEXHO/IOTHH.



CeJsiek1jusl KaK HayKa M IpoLiecc. 3apokJeHue CeeKLUU U JOMeCTUKaLYs.
Yuenne H. WM. BaBwioBa 0 LeHTpax TPOUCXOXAEHUSI W MHOroobpasusi
KY/JIbTYPHBIX pacTeHUd. LleHTpbI NpOMCXO0KAeHUs JOMAIHUX KUBOTHBIX. COpT,
I10poza, IITaMM.

CoBpeMeHHbIe MeTO/IbI CeeKLIMK. MacCOBbIN U UHAUBUYATbHbIN OTOODEI
B CeJIeKLJUM pacTeHWW U >XUBOTHBIX. OLleHKa 3KCcTepbepa. biM3KkopoacTBeHHOe
ckperBaHve — WHOpuAWHT. Yucras munusi. CKpellUBaHWe UKUCTBIX JIMHUM.
[etepo3uc, umu rubpuHas cuna. HepocTBeHHOe CKpelllviBaHue — ayTOPU/IVHT.
OtpanénHas TUOpUAM3aLus U e€ ycrexu. VICKYCCTBeHHBIM MyTareHe3 U
MOJIyYeHne TOJUIVION0B. JIOCTH)KeHUsI Ce/leKLMU pacTeHWH, >XUBOTHBIX U
MUKPOOPraHU3MOB.

buotexHonorys Kak oTpac/b NPOU3BOACTBA. I'eHHass UH)KeHepusi. DTarlbl
co3manus pekomOuHaHTHOM [IHK u TpaHCreHHbIX oOpraHusMoB. KierouHas
vHKeHepus. KiietouHble  Ky/abTyphl. MUKPOK/IOHA/IBHOE — pa3sMHOXKeHUe
pacteHur. KJlOHMpOBaHMWe BBICOKOMPOAYKTUBHBIX CeJIbCKOXO03MCTBEHHBIX
OpraHu3MoB. JKOJIOTHUeCKrWe W 3Tuueckue mpobsembl. MO — reHeTuuecku
MOJU(PULMPOBaHHbIE OPraHU3MBl.

HemoHCcTpaLuu:

[Toprpetsl: H. . Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. .
VBaHOB.

Tabmupbl U cxembl: KapTa «LleHTpbI MPOMCXOXKAEHHsT U MHOroobpasus
KY/JbTYPHBIX  pacTeHui», «llopoabl [JOMalIHUX JKUBOTHBIX», «CopTa
KYJIbTYPHBIX pacTeHui», «OTjganéHHas rubpuau3anus», «PaboThl akaZieMuka
M. ®. MBaHoBa», «[Tomummonaus», «O0beKTbl OMOTEXHOIOTHH», «KIeTouHble
KyJbTYpbl U KJIIOHUpOBaHue», «KOHCTpyupoBaHWe U [IepeHOC TeHOB,
XpOMOCOM».

O6opyoBaHUe: MYyJISDKM TUIOJIOB W KODHEIUIOZAOB AWKUX (opM u
KYJIbTYPHBIX COPTOB pacTeHui, repbapuii «CelbCKOX03HUCTBEHHbIE PAaCTeHUSI».

JlabopaTopHble M MpaKTUYeCKHe PadoThI:

OKCcKypcust «OCHOBHbIE METOJbl U JOCTW)KEHUS CeJIeKLIUM pacTeHUd U
JKMBOTHBIX  (Ha  CeJeKL[MOHHYIO CTaHLIUIO, IJIEMEHHYIO  (epmy,
COPTOMCITBITaTe/IbHBIM  yYacTOK, B TeIUIMUHOE XO3sMCTBO, JiabopaTopuio
arpOyHMBEPCUTETA UM HAYUHOTO LIEHTPa)».

11 KJTACC

Tema 1. DBo/TIOIMOHHAA 0MO/IOTHA.

[TpeAnocbUIKM BO3HUKHOBEHHSI 3BOJIFOLMOHHOM TEOPUM. JBOJIOLIMOHHAS
Teopusi U eé MecTo B Ouosioruu. BrvisiHye BOJIOLMOHHONM TeOpHU Ha pa3BUTHe
Oro/IoruK U APYTUX HayK.

CBuzieTenibCTBa 3BO/MIOLIMU. [laseoHTO/IOrMUeCKMe: T10C/Ie10BaTeIbHOCTh
MOSIBJIEHUSI BUJOB B T1a/IEOHTOJIOTMYECKOU JIETOMMCH, TepexofHble (OpMBI.
buoreorpadguueckve: cxoACTBO M pa3nuuve (GayH U (JIOpP MaTepuKOB U
OCTPOBOB.

OMOpuosoruyecke: CXOJCTBAa W pa3/nuvsi SMOPHUOHOB pa3HbIX BU/OB
103BOHOUYHBbIX. CpaBHUTe/IbHO-aHaTOMUUeCKre: TOMOJIOTUUHbIe, aHa/IOTUYHbIe,
pyZAVMeHTapHbIe OpraHbl, aTaBU3Mbl. MoJIeKy /IS PHO-OMOXUMUUECKHe: CXO/[CTBO
MeXaHWU3MOB HaC/Ie[ICTBEHHOCTH M OCHOBHBIX MeTabO/MuecKux IyTel y Bcex
OpraHu3MOB.

OBosiroliMoHHass Teopuss Y. [lapsBuHa. IIpeArnocbliKW BO3HUKHOBEHUS
JapBUHU3Ma. [IBIKYII[e CUJIbI 3BOMIOLMK BUJOB 10 [dapBuHY (U30BITOUHOE



pasMHOXKEHWe  TMpUA  OrPaHUYEHHOCTM  PecypCoB, Heolpe/ie/IéHHas
M3MEeHUMBOCTb, 60pb0a 3a CylllecTBOBaHHe, eCTeCTBeHHbIN 0TOOD).

CuHretrueckas Teopus 3Bo/oLUH (CT3) 1 e€é 0CHOBHBIE MOJIOKEHUS.

MukposBosrorus. [lonynsnus Kak eAMHNULIA BUAA U 3BOJTIOLIUU.

[BroKyiye cusbl ((pakTOpbl) BOJIIOLIMKA BUAOB B pUpoze. MyTalMOHHBIN
rporiecc ¥ KOMOWHATUBHAsT U3MEHUMBOCTh. [10oMy/isi[MuOHHBIe BOJHBI U gpeiid
reHoB. V30/1Ms U MUTpaLysl.

EcTecTBeHHbIM 0TOOD — HampaB/sOUMi (akTop 3BOMOLUK. DOPMBI
ecTeCTBeHHOTo oTbopa.

[Mprcrocob/1eHHOCTh OPraHU3MOB KAk pe3yJ/bTaT 3BOJIOLMU. [Iprmepsl
nipucriocobieHnii y opraHn3MoB. ApoMoph03bl U UIM0aJarTal[|H.

Bug u  BuzmooOpa3zoBanuwe. Kputepuu Buzpa. OcHOBHble  (OpPMBI
BU/l000pa3oBaHus: reorpauueckoe, 5K0J0rMYecKoe.

MakposBosirorusi.  Popmel  3BOMIOLMA:  (DUsIeTUYECKasl, JUBepPreHTHas,
KOHBepreHTHasi, rapasseybHas. HeobpaTUMOCTb 3BOMIOLIMH.

IIpoucxoxxeHuve oT HeclejuaIM31upoOBaHHbIX IpeJKOoB.
ITporpeccupyrolijas crieqUaausanys. AjarTUBHAas pajualysl.
JeMoHCTpanum:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. apsusn, B. O. KoBaneBckui, K.
M. Bap, 3. I'ekkenb, ®. Mrosiep, A. H. CeBepL0B.

Tabmuubl U cxembl: «Pa3BUTHe OpraHMYeCKOr0 MHpa Ha 3emie»,
«3apO/IbIIIY TO3BOHOUHBIX KUBOTHBIX», «ApPXeonTepruKc», «PopMbl 60pbOBI 3a
cyllecTBoBaHue», «EcTecTBeHHBIM  0TOOp»,  «MHOroobpasue  COpTOB
pacTeHuI», «MHoroobpa3ue TI0PO[, JKUBOTHBIX», «ITomynauum»,
«MyTaloHHast ©3MEeHUUBOCTh», «ApoMopdo3bi», «anoaganraium», «O01mas
JlereHeparys», «/IBIKylye Cuiael 3BOMOLMU», «KapTa-cxema MapiipyTa
MyTeleCTBUs 4. HapBuHay, «bopnba 3a CyLL[eCTBOBaHUEe»,
«[TpucrocobeHHOCTh OpraHu3MoB», «['eorpaduueckoe BHUJ000pa3oBaHUe,
«3JKomornyeckoe BU000pa3oBaHue».

O6opy/joBaHMe: KOJIJIEKIUSI HACeKOMBIX C pa3/IMUHBbIMU TUIIAMU OKPACKH,
Habop TUIOZIOB U CeMsiH, KoJuteKuus «[IprmMepsl 3aluTHBIX TIpUCocobeHni y
JKUBOTHBIX», MOjle/lb «OCHOBHBIE HarlpaB/ieHUs BOIOLMU», 00bEMHasi MO/IeNb
«CTpoeHHe ro/I0BHOTO MO3ra [03BOHOYHbBIX».

broreorpajguueckass kapra Mupa, KoJuekuus «®dopMmbl COXpPaHHOCTH
WCKOIaeMbIX JKMBOTHBIX M paCTeHWW», MoJenb arrumkanus «[lepekpéct
XpOMOCOM», BJla)KHble Tiperiapatbl «Pa3Butve Hacekomoro», «Pa3Butue
JIATYLIKW», MUKpoIIpenapar «/lpo3oguna» (Hopma, MyTaliu (pOpMbI KPbLIbEB U
OKDAaCKH Terna).

JIabopaTopHbIe M MpaKTUYeCKHe PadoThI:

JTaboparopHasi pabora Ne 1. «CpaBHeHHe BUZIOB TI0 MOP(hOJIOTHUECKOMY
KPUTEPUIO».

JIabopatopHasi pabora Ne 2. «OrnvcaHue TIpUcriocobeHHOCTH OpraHru3Ma
1 e€ OTHOCUTEJILHOI'O XapakTepa.

Tema 2. Bo3HHKHOBeHHe U pa3BUTHe JXU3HU Ha 3emiie.

[loHayuHble MpejCTaBIeHUsl O 3apOXKAeHUM KW3HU. HayuHble ruroresbl
BO3HUKHOBEHUS >KM3HU Ha 3emsie: abuoreHe3 U MaHcrepmusl. XuUMU4YecKast
9BOJTIOIMSI. AOMOTeHHBIM CUHTEe3 OpraHUYecKUX BelleCTB U3 HeopraHMuecKuX.
OKCIlep¥MeHTa/IbHOe TMOJTBep)KJAeHre XWMUUeCKOW 3BomoLMd. HavanbHble
yTanbel Ouosiornyeckoit sBosmouyu. ['wriotesa PHK-mupa. ®opmupoBanue
MeMOpaHHBIX CTPYKTYP Y BO3HUKHOBEHHe INMPOTOK/IeTKU. [lepBbie KIeTKU U UX
sBomoLUs. @opMHUpOBaHUE OCHOBHBIX PYIIN )KUBBIX OPraHU3MOB.



Pa3BuTue xu3HM Ha 3emsie no 5paM U nepuoziam. Karapxeit. Apxelckast U
MpoTepo30iicKasi 3pbl. [laneo3oiickasi spa W e€ TMepuofbl: KeMOpHUICKUM,
OpAOBUKCKUH, CUTyPUIACKUH, IeBOHCKUH, KAMEHHOYTO/IbHbIH, TePMCKHIL.

Me3o30#icKast 5pa U e€ 1Iepruo/ibl: TPUACOBBIH, IOPCKUH, MEIOBOL.

KaiiHOo30KCKast 3pa YW €€ T[epuofbl: I1ajleOreHOBbIM, HEOreHOBBIU,
AHTPOIOT €HOBBIM.

XapakTepuCTHKa K/IMMara U reojIornuecKux rnporeccoB. OCHOBHBIE 3Tamnbl
5BOJIFOLIMM PaCTUTENBHOIO0 Y >KUBOTHOrO Mupa. ApoMop¢o03bl y pacTeHUuN U
JKUBOTHBIX. [TosiBNIeHMe, pacLiBeT ¥ BBIMApaHue TPy )XUBbIX OPraHU3MOB.

CucreMa OpraHMYeCcKOro Mupa KakK OTpakeHue 3BOMOLMU. OCHOBHbIE
CUCTeMaTHU4eCKue TPYMIbl OPraHu3MOB.

OBOMIOL[MSL ~ YyesioBeKa.  AHTpPOMNOJIOTMA  Kak  Hayka.  Pa3Butue
Mpe/CTaBJIeHWd O  TIPOMCXOXKJEHWW  uejioBeKa. MeTofpl  M3y4YeHUs
aHTporioreHesa. CxoAcTBa M pa3uuvs  4YejOBeKA U J>KUBOTHBIX.
CucreMaTrueckoe ToJIOKeHHe YesioBeKa.

HOBwkympe  cunbl  (dakTtopel) — aHTponoreHe3a.  HacsencrBeHHas
W3MEHUMBOCTb U eCTecTBeHHbIM o0TOop. OOImIecTBeHHbIN 00pa3 »KU3HHU,
W3rOTOBJIEHHE OPYJUM TPY/a, MbILLUIEHUe, DeYb.

OcCHOBHBIE CTaJUM M BETBUA 3BOJIIOLMM YeJIOBEKA: AaBCTPaJONMUTEKH,
YenoBek yMesnbli, YenoBek npsaMoxoAsammu, YenoBek HeaHJepTalbCKUM,
YenoBek pa3yMmHbld. HaxoKu MCKOMaeMbIX OCTaTKOB, BpeMsl CyLlleCTBOBaHMS,
o6s1acTh pacrpocTpaHeHusi, 06EM roJIOBHOTO MO3ra, 00pa3 KU3HH, OpY/Iusl.

YenoBeueckre packl. OCHOBHble OO/bIlIMe pachkl:  eBpOTeOHIHAs
(eBpasuiicKasi), Herpo-aBCTpajiOWjiHasi (9KBaTOpWaabHas), MOHIOJIOUJHAS
(a3uarcko-aMepuKaHCKasi). YepTbl MPHUCTIOCOOTIEHHOCTH  TIpeJcTaBUTesel
yesIoBeueCKUX pac K yCJIOBUSIM CYLeCTBOBaHUA. EMHCTBO uenoBeuecKux pac.
Kputuka pacusma.

JeMoHCTpanum:

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

Tabmuibl u cxembl: «Bo3HuKHOBeHHe COIHEUHOM cHCTeMbl», «Pa3Burue
OpraHuuYeckoro Mwupa», «PacTuTenbHasi KieTka», <« KUBOTHasi KieTKa»,
«[Tpokapuotnueckas kKnetka», «CoBpeMeHHass CCTeMa OpPraHA4YeCcKOro MUpa»,
«CpaBHeHHe aHAaTOMHWUECKUX UepT CTPOEHHsl UejioBeKa W uei0BeKOOOpa3HBbIX
00e3bsiH», «OCHOBHbIE MeCTa TaJeOHTOJIOTMUECKUX HAXOJO0K IpeJKOB
COBPEMEHHOI0 YesioBeKa», «/lpeBHelllve Moau», «/lpeBHue moau», «llepBbie
COBpeMeHHbIe o/iu», «HenoBeueckue pachi».

Ob6opyznoBanue: My/asDku — «IIporicXxokaeHre — deyioBeKa»  (OFOCTBI
aBCTpaJIONMTeKa, NMATEKAaHTPOIla, HeaHJepTasblia, KPOMaHbOHLIA), C/IeNKU WU
n300pa’keHusi KaMeHHbIX OpYy/Wi TepBOOLITHOTO uesioBeKa (KaMHHU-UOIITIephI,
pyouna, ckpe6ma), reoxpoHosiorMueckass Tabmuia, Koyiekius «DopMbl
COXPaHHOCTH MCKOIaeMbIX )XUBOTHBIX U PaCTEHUI».

JIabopaTopHbIe 1 MpaKTUYeCKHe PadoThI:

[Mpaktryeckast pabora Ne 1. «V3yueHue MUCKOTIaeMbIX OCTaTKOB PacTeHUI
Y JKUBOTHBIX B KOJUIEKLIUSIX».

OKCKypCHsl «OBOIOLMSI OPraHUueckoro Myupa Ha 3emsie» (B eCTeCTBEHHO-
Hay4HbIM WU KpaeBeJueCKu My3en).

Tema 3. OpraHusmMbl U OKpPYy)Kawlas cpeja.

OKOJIOTMS KakK Hayka. 3ajaud W pasfesibl  SKojoruv. Metoabl
5KOJIOTMYeCKUX MCC/IeJOBaHUN. DKOJIOTMUeCKOe MUPOBO33pDeHHe COBPEMEHHOI0
yesioBeKa.



Cpepl 00MTaHKSI OPraHU3MOB: BO/IHAsl, HA3eMHO-BO3/yIIIHas1, TIOYBEHHas,
BHYTpHUOPraHU3MeHHasl.

OKonoruyeckre (aktopbl. Knaccupukanusi 3K0n0oruyeckux (pakTopoB:
abuotnueckre, OMOTHMUECKWe U aHTPOIMOTeHHbIe. JlelCTBUe 3KOIOrMUecKuX
(aKTOpPOB Ha OpPraHU3MBblI.

AbGuoTnueckue (akKTophI: CBeT, TeMIieparypa, BJI&)KHOCTb.
dotomneproausM. IlpucrocobneHusi opraHU3MOB K JeMCTBHI0 abMOTUUECKUX
(akTopoB. buosiornueckre puTMBI.

buotnueckuie  ¢dakTtopel. Buabl  OMOTHYECKUX  B3aUMOJEUCTBUIL:
KOHKYpEHIUsl, XWI[HUUeCTBo, cuMbruo3 u ero ¢opmbl. [lapasuTusm,
Kooriepalysi, MyTyaqu3M, KOMMeHCaiu3M (KBapTUPaHCTBO, HaX/eOHUUECTBO).
AmeHcanu3M, HeWTpaiu3M. 3HaueHHe OWOTHUECKUX B3aUMOJENCTBUN [jist
CyIIleCTBOBAaHUsI OPTaHHW3MOB B MPUPO/IHBIX COOOIIIeCTBax.

OKOJIOTUUeCKre XapakKTepyuCTUKU nonyssaiuu. OCHOBHBIE II0Ka3aTesu
TIONYJISILN: UYWC/IEHHOCTb, IJIOTHOCTb, POKJaeMOCTb, CMEepPTHOCTb, IPUPOCT,
Murpanus. [JuHaMuKa yrC/IeHHOCTH TONYJISALUN U €€ peryJIsLius.

JeMoHCTpanum:

[Moptpetsi: A. I'ymbonbaT, K. @. Pynbe, D. ['ekkesb.

Tabnuiibl 1 cxeMbl: KapTa «IIpupoHbie 30HbI 3eMn», «Cpebl 00UTaHuUsS
OpraHu3MoB», «®PoTtonepuoausm», «llonynsiuu», «3aKOHOMEPHOCTH PpOCTa
YMCJIEHHOCTH TTONYJIILMA UH(Y30pUU-TY PesnbKn», «[IuieBble menm».

JIabopaTopHbIe M MpaKTUYeCKHe PadoThI:

JlabopatopHasi pabota Ne 3. «Mopdonornueckrie 0CO6eHHOCTH pacTeHuH
13 Pa3HbIX MeCT 0OUTaHUsD».

JIabopatopHasi pabota Ne 4. «BiusiHie CBeTa Ha POCT M Ppa3BUTHE
YepeHKOB KoJieyca».

[MpakTrueckass pabora Ne 2. «ITofCuéT MJIOTHOCTH TIOMYJ/SIMA Pa3HBIX
BU/IOB paCTeHUI».

Tema 4. Coo0111ecTBa M 3K0/I0rH4ecKre CHCTeMBbI.

Coo01jecTBo opraHu3MoB — OuorieHo3. CTPYKTypbl OHoLleHO3a: BUAOBas,
MPOCTPaHCTBeHHas, Tpoduueckas (ruigeBasi). Buabl-gomMuHaHThL. CBSI3U B
ouorieHo3e.

OKoJIoTHUecKre CcUucTeMbl (3Kocuctembl). [loHsiTie 00 3KocucTeMe U
buoreorieHo3e. DyHKI[MOHATbHbIE KOMIIOHEHTbI SKOCHCTEMbI: TPOAYLIEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopor BeljecTB U II0TOK SHEPrud B
skocucTeme. Tpoduueckue (TUILeBble) YPOBHU 3KOcUcTeMbl. [TuiieBble 1jenu u
cetd. OCHOBHble TIOKa3aTeld JKOCHCTeMbl: OuoMmacca, MPOJYKLIUS.
OKoJIoTHUeCKre TUpaMU/bI: TPOAYKLWMN, UHUC/IeHHOCTH, 6uomacchl. CBoMCTBa
5KOCUCTEM: YCTOMUYMBOCTh, CAaMOperyJisilus, pa3sutre. CyKieccusl.

[IpvpogHble 3KOCUCTEMBbI. OKOCUCTEMbl 03D U peK. OIKOCHUCTeMaA
XBOMHOT'0 WM IIMPOKOJIMCTBEHHOTO Jleca.

AHTpOTIOTeHHbIe  9KOCUCTEMBL. ATPOIKOCHUCTEMBI. Y POOIKOCUCTEMBI.
Brosioruueckoe 1 X031 CTBEHHOE 3HaUeHUe arpo3KOCUCTeM U YPOOIKOCUCTEM.

BuopasHoobOpa3ue kKak (akTop yCTOWUMBOCTU 3KocucteM. CoxpaHeHHe
buosiornueckoro pazHoobpasusi Ha 3emiie.

Yuenue B. 1. BepHagckoro o 6uocdepe. ['paHuiIbl, COCTaB U CTPYKTypa
6uocdeprl. XKupoe BeirjectBo U ero gyHKuuu. OcobeHHOCTH OUOChephI Kak
ryio0asbHOM 3KOCHCTeMbl. /[MHamMHuecKoe paBHOBecHe W OOpaTHasi CBSI3b B
ouocoepe.

KpyroBopotbl BelljecTB U OHOreoxuMuueckue LUK/Ibl  3J1€MEHTOB
(yrniepoga, a3ota). 30HanbHOCTL 6rochepbl. OCHOBHBIE OMOMBI CYIIIH.



YenoBeuectB0 B Ouochepe 3emn. AHTpOIOreHHble W3MeHeHUs B
6uocdepe. I'mobanbHbIE SKO/TOTHUECKHE TIPOOIEMBI.

CocyecTBoBaHue TIPUPO/IBI U yesI0BeyeCcTBa. CoxpaHeHue
OuopasHooOpa3usi Kak OCHOBa  ycTohWuuMBOoCTU  Ouocdepsl.  OcHoOBa
palLlMOHA/IbHOIO YIIpaB/eHUs MPUPOLHBIMU pecypcaMy UM UX UCIIONIb30BaHUe.
HocTkeHst OMOIOTUY U OXpaHa MPUPO/IBL.

JleMoHCTpanuu:

[Toptpetsi: A. [I)x. Tencau, B. H. Cykaués, B. 1. BepHackui.

Tabsuier 1 cxeMbl: «IIuiieBble 1iern», « BUOLIEHO3: COCTaB U CTPYKTYpPa»,
«[Tpupognbie coobirectBa», «Llenmyu mutaHusi», «OKOJOrHUecKas MAPaMUZA»,
«buocepa u dyenoBek», «IKOCUCTEMa IIMPOKOTMCTBEHHOTO  Jieca»,
«JKOCHUCTeMa XBOMHOro Jjeca», «buoreHo3 BogoémMa», «ATpOLIEHO3»,
«[IpuMepHBIe aHTPOIOTeHHbIe BO3ZJEUCTBUS Ha TMpUPOAY», «BaxHeiune
VCTOYHMKM 3arpsi3HeHUs] BO3JyXa U I'PDYHTOBBIX BOJ», «[louBa — BakHeMIlas
coctapsisitoitiasi  6uocdepbi», «PakTOpbl Aerpazauyy TouB», «llapHUKOBBIT
3pdexT», «DakTOphl paAUOAKTUBHOTO 3arpsi3HeHusi Ouocdepbl», «O6Imas
cTpykrypa buocdepsi», «PacnpoctpaHenue xu3Hu B 6uochepe», «O30HOBBIN
3KpaH buocdepni», «KpyroBopot yriaeposa B buocdepe», «Kpyropopot a3ora B
TIpUpOJe».

OOGopyznoBaHue: MoJe/Tb-alTuIKaus « TUITHUHbIe OMOI1[eHO03bI», TepOapuit
«PactuTenbHble  coobriecTtBa», KojuleKimu — «buolleHo3»,  «BpemuTenu
BOKHEMIIINX CEeTbCKOXO3IMCTBEHHBIX KYJ/IbTyp», TrepbapuMi ¥  KOJIIEKI[UH
pacTeHUM U >KUBOTHBIX, TIPUHA/JIeXKAIle K Pa3sHbIM 3KOJ0TMYECKHMM Tpynrnam
ogHoro Buja, KpacHasi kHura Poccutickoii ®egepaiuu, wu3o0paxeHus
OXpaHsIeMbIX BUJIOB PACTEHUU U JKUBOTHBIX.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMEI 11O
bBNOJIOIMn HA BA30OBOM YPOBHE CPEAHEI'O OBIIEI'O
OBPA30OBAHUA

Cornacio ®I'OC COO, ycraHaBauBarOTCsS TpeOOBaHHSI K pe3y/bTaTam
OCBOEHMsI O00yuarolMMHUCS TIporpaMM CpeZiHero o01jero obpa3oBaHUs:
JTMYHOCTHBIM, MeTarnpeJMeTHbIM U peMEeTHBIM.

JINUHOCTHBIE PE3YJIBTATDI

B CTpyKType MMUHOCTHBIX pe3y/bTaTOB OCBOeHUs Tipeamerta «buomorus»
BbI/le/IeHbl  C/IeAYIOlLe  COCTaB/ISIIOIME:  OCO3HaHWe  OOyYarolUMUCS
POCCHIMCKON TPa’k[JaHCKOH HIeHTMUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO,
CaMOCTOSITEJTLHOCTH M CaMOOIIPeIe/IEHUI0, HalMulie MOTHBALIMKA K O0yUeHHIO
O10/I0rHH, 1ie/IeHarpaB/IeHHOe Pa3BUTHE BHYTPEHHHUX yOeXKIeHUM JTUUHOCTH Ha
OCHOBE K/IHOUEBbIX I[eHHOCTe M HWCTOPUUECKHUX TPaZMLMKA  pa3BUTHUS
OMOIOTUYEeCKOTO  3HAHWS, TOTOBHOCTb U  CIOCOOHOCTb  OOyYarolmXxcs
PYKOBO/ICTBOBAaTbCSI B CBOEM  /IeATENIbHOCTA  I|eHHOCTHO-CMbIC/IOBBIMU
yCTaHOBKAMM, TPHUCYIIUMH CHCTeMe OMOJI0rMUecKoro oOpa3oBaHMs, HaTUUuHe
9KOJIOTMUECKOT0 TIPaBOCO3HAHMS], CIIOCOOHOCTH CTAaBUTh 1IeJIM U CTPOUTH
JKU3HEHHBIE TI/IaHbI.

JINUHOCTHBIE pe3y/IbTaThl OCBOEHUS TIpeAMeTa «Brosorus» MOCTUratoTCs
B eIUHCTBe yueOHOH M BOCIUTATeIbHOH [eSTeIbHOCTH B COOTBETCTBUHU C
TPAJULIMOHHBIMK  POCCHMMCKUMHU  COILIMOKY/IbTYPHBIMH, HWCTOPUUYECKMMU U
JYXOBHO-HPABCTBEHHBIMHU I1eHHOCTSIMH, TIPUHATHLIMU B 00II[eCTBe TpaBUIaMU U
HODMaMHU  TIOBeJIeHUsT W CIOCOOCTBYIOT — TpoIleccaM — CaMOTIO3HaHW,
CaMOBOCITUTAHUSI U CaMOPA3BUTHS, Pa3BUTHsSI BHYTPEHHEH MO3UI[UU JINUHOCTH,
MaTPUOTH3Ma, YBaKEHUsI K 3aKOHY W IIPABOMOPSAKY, UYe0BeKy TpyJa Hu
CTapilieMy TIOKOJIEHWIO, B3aUMHOTO YBa)kKeHHUsl, OEepe>KHOTO0 OTHOIIEHUs K
Ky/JIbTYDHOMY HAcAeJui0 W TPaJWLMsIM MHOTOHAIIMOHA/IBLHOTO Hapoja
Poccutickoii @efepaiiyu, IpUpo/ie U OKPY>Karolliei cpefe.

JINYHOCTHBIE pe3y/IbTaThl OCBOEHHUS yueOHOro TipeziMeTa «BHOIOTHs»
AIOJDKHBl  OTP@XaThb  TOTOBHOCTb W CMOCOOHOCTH  obyyarowmxcst
PYKOBO/ICTBOBATbCsl  C(DOPMUPOBAHHON BHYTDEHHeH TO3WLMeN JIMYHOCTH,
CHCTEMOH L|eHHOCTHBIX ODMEHTAl|uH, MO3UTHBHBIX BHYTPEHHUX y6e>K,qu1/1H
COOTBETCTBYIOL[UX TPAJUIL[MOHHBIM IIEHHOCTSIM POCCHMCKOrO  OOIIecTBa,
paciliMpeHre >KU3HEHHOTO OIbiTa M OMbITa [JeSTeJbHOCTM B IPOL[ecce
peanu3ariii OCHOBHBIX HarlpaB/IeHWM BOCIIUTATeIbHOH [JesSTeIbHOCTH, B TOM
YKCJ/ie B YaCTH:

1) rpa)k/JaHCKOro0 BOCIIUTAHMA:

cOpMHUPOBAHHOCTb ~ TPAKAAHCKOW  TIO3WIMM  OOydJaromierocs  Kak
aKTUBHOTO Y OTBETCTBEHHOT'O U/JieHa POCCUICKOT0 00IIeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TpaB M 00s3aHHOCTEH, yBa)keHHe
3aKOHa U TIPaBOTIOPSI/IKa;

TOTOBHOCTb K COBMECTHOW TBOPYECKOW [esTeIbHOCTH TIPU CO3ZaHUN
yueOHBIX TIPOEKTOB, PeIlleHHH YueOHbIX ¥ MM03HABATe/IbHbIX 3a/jau, BbITOJTHEHUN
OMO0/IOTHUeCKUX IKCITEPUMEHTOB;

CIIOCOOHOCTh OTIpe/ieNIiTh COOCTBEHHYIO TO3UWLIMI0 TI0 OTHOIIEHUI0 K
SIBJIEHUSIM COBPEMEHHOM JKU3HU U 0OBSICHATD €€;



yMeHHe YUUTHIBATh B CBOUX [IEMCTBUSX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aUMO/IeNCTBUSI JItOiel C pa3HbIMU yOEXIeHUSIMU, KyIbTYPHBIMU 1[eHHOCTSIMU
Y COLIMA/IbHBIM T0JIOKEHUEM;

TFOTOBHOCTb K COTPYAHUYECTBY B IpPOLIeCCe COBMECTHOTO BBITIOJIHEHUS
yueOHbIX, TI03HABAaTeNbHBIX M UCC/IeAOBAaTe/ILCKAX 3aflau, YBa)KUTEJIbHOTO
OTHOIIIEHWsT K MHEHHIO OIMOHEHTOB TIPU OOCYXK/IeHWM CIIOPHBIX BOTPOCOB
O10/IOTMUeCKOTO COZIeP>KaHUs;

TOTOBHOCTb K T'YMaHUTApHOM M BOJIOHTEPCKOU J1eATe/IbHOCTH;

2) IaTPUOTHUYECKOI0 BOCTIMTAHUSA:

c(hOpMUPOBaHHOCTh POCCUMCKOU IPa’K/IaHCKOM WJIeHTUYHOCTH,
MaTpUoTHU3Ma, YBa)XXKeHHUs] K CBOEMY HapOZy, YyBCTBa OTBETCTBEHHOCTU Iepef
PopuHoWM, ropzoctd 3a CBOM Kpau, CBOK PoauHY, CBOM fI3BIK M KYJbTYpY,
TMPOLLIJIOe U HaCTOsIIIiee MHOIOHALIMOHAILHOT0 Hapoa Poccuy;

LIEHHOCTHOe OTHOLIeHWe K NPUPOJHOMY HaCAeIUI0 W MNaMSATHUKaM
MPUPOJBI, JOCTHKeHUsIM Poccuy B Hayke, WCKYCCTBe, CIIOpPTe, TE€XHOJIOTHSIX,
TpyAe;

CMIOCOOHOCTh OIIeHMBAaTh BKJ/AJ| POCCUHCKUX YUEHBIX B CTaHOBJIEHHE U
pa3BuTHe OWOOTWM, TIOHUMAaHWs 3HaueHHsi OMOJIOTHH B TIO3HAaHWU 3aKOHOB
TIPUPO/bI, B )KU3HU UeI0BeKa U COBPEMEHHOr0 00I1leCTBa;

uzeliHasi yOexx1EHHOCTh, TOTOBHOCTh K CIYy)KeHHI0 U 3aiuTe OTeuecTsa,
OTBETCTBEHHOCTh 3a ero CyAs0y;

3) AYXOBHO-HPAaBCTBEHHOI0 BOCIIUTAHMA:

OCO3HaHMe TyXOBHBIX LIeHHOCTeH POCCUMCKOT0 Hapo/a;

Cc(OpMUPOBaHHOCTh HPABCTBEHHOTO CO3HAHUS, STUUECKOT0 MOBe/IeHNs;

CMOCOOHOCTH OL|eHWBATh CUTYAL[MI0 W MPUHUMATh OCO3HAHHbIE pelleHus,
OpPUEHTHPYSCh Ha MOPa/JIbHO-HPABCTBEHHbIE HOPMBI U LIEeHHOCTHY;

0CO3HaHWe JIMYHOTO BKJ/IaJja B IOCTPOEHHUE YCTONUMBOTO Oy IyIIiero;

OTBETCTBEHHOE OTHOLIEHHE K CBOWM DOJHTESIM, CO3[aHHI0 CEMBH Ha
OCHOBe OCO3HAHHOI'O MPUHATHS LEHHOCTEN CeMEeNMHOM KU3HU B COOTBETCTBUU C
TpaJULIUSIMU HapoJoB Poccuy;

4) 3cTeTHUeCKOro BOCIUTAHMA:

3CTeTHUUeCKOe OTHOIIIeHHe K MUPY, BK/IIOUasi 3CTETUKY ObITa, HAYYHOTO U
TeXHUUECKOTO TBOPUECTBa, CTIOPTa, TPy/a, 00IIleCTBeHHBIX OTHOIIEHUH;

MOHMMaHve >MOLIMOHA/bHOTO BO3/J€HMCTBUS JKUBOW TPUPOABI U  eé
LIeHHOCTH;

TOTOBHOCTh K CaMOBBIPa)KEHUIO B pa3HbIX BHJAX MCKYCCTBa, CTPeMJIEHHE
TMPOSIB/ISITh KAYeCTBa TBOPUECKOW JTMYHOCTH;

5) ¢pu3snueckoro BocnuraHus, (popMmupoBaHua Ky/JabTypPbl 3J0POBbA U
IMOLMOHA/IBHOTO 0/1aromo/Tyums:

TOHMMaHWe U peayu3alusi 3[J0pOBOT0 M Oe3omacHOro obpa3a >KWU3HU
(3mopoBoe TMTaHWe, COOMIO/leHUMe TUTHEeHUWYeCKMX TIpaBWI U HOPM,
cOa/laHCUPOBAHHBIM DEXUM 3aHSATUM W OTAbIXa, peryJsipHas (Qu3nueckas
aKTUBHOCTH), 0epeXXHOTro, OTBETCTBEHHOTO W KOMITETEHTHOTO OTHOLIEHUs K
COOCTBEHHOMY (PU3UUECKOMY U TICUXUYECKOMY 3/[0POBbIO;

MOHMMaHve LIeHHOCTM TMpaBWI WHAWBUAYaIbHOTO U KOJIJIEKTUBHOIO
Ge30macHOTO TIOBeJileHUs B CUTYyallUsX, YTIPOJKAIOIIUX 3[0POBbI0 U >KU3HU
1100 (78

OCO3HaHWe  TIOC/IeACTBMA W HENpUATUS  BpPeJHBbIX  [PUBBIYEK
(ynoTtpe0sieHust aJIKOT0J1sl, HADKOTHUKOB, KYpeHus);

6) TPy/10BOr0 BOCIMTAHUSA:

TOTOBHOCTB K TPYZY, OCO3HaHUe LIeHHOCTH MacTepCTBa, TPYo/ro0ue;



TOTOBHOCTb K aKTMBHOH [1eTeJIbHOCTH TeXHOJIOTUUECKOH M COI[Ha/IbHOU
HarpaB/IeHHOCTH, CIOCOOHOCTh MHUIMMPOBATh, TJIaHUPOBATh u
CaMOCTOSITEJTbHO BBIMOJ/IHATh TaKyIO JeATebHOCTD;

UHTepeC K pa3MuuHbiM chepaM MpodecCHOHANTbHON  /IeATebHOCTH,
yMeHHe COBepIlaTh 0CO3HAaHHBIN BbIOOP Oyayliel nmpodeccuu v peaan30BbIBaTh
COOCTBEHHbIE )KU3HEHHbIE T/IaHbl;

TOTOBHOCTh U CIIOCOOHOCTh K 0O0Opa30BaHMI0 M CaMOOOpa30BaHMIO Ha
MIPOTSDKEHUM BCel JKU3HU;

7) 3KOJIOTMYECKOr0 BOCIIUTAHHA:

9KOJIOTUYECKHU 1iesieco0Opa3Hoe OTHOIIEHWe K TMPHUPO/ie KaK MCTOYHUKY
YKM3HU Ha 3eMJie, OCHOBE eé CYIIleCTBOBaHMSI;

TIOBBIIIIEHHE YPOBHSI 3KOJIOTMUECKOW KY/bTYphbl: TMPHOOpETeHHe OrlbiTa
M/IAHUPOBAHMUST TIOCTYNMKOB M OIIEHKM HX BO3MOXKHBIX TOCHAEJCTBUM ISt
OKDY>Katoll|er Ccpefibl;

OCO3HaHUe TJI00aTbHOTO XapaKTepa KOJOTMUYeCcKUX Mpob/ieM U MyTel ux
pelleHHs;

CMOCOOHOCTh HCMO/IB30BaTh MPUOOpeTaeMble TIPU HM3YYeHWH OHOJIOTUM
3HAHUSIT W YMEHHUS TIpU peIleHuH mpo0sieM, CBA3aHHBIX C palMOHATbHBIM
TIPUPO/IONOJIb30BaHKeM  (COOJIIOZieHHe TpaBU  TOBeJeHUss B TIPUPO/IE,
HarpaB/eHHbIX Ha COXpPAaHEHWEe paBHOBECHS B KOCHCTEMAax, OXpaHy BH/IOB,
9KOCHCTeM, Orocdepsl);

AaKTUBHOE HETpUsATHEe JeMCTBUM, TPUHOCSIIUX BpeJ, OKpPY>KaroleH
TIPUPO/HON Cpejie, YMeHHe TIPOrHO3UPOBATh HeO/IaronpUsTHbIe SKOJIOTHUYeCKHe
TI0C/IeICTBUS MPeANPUHUMAEMbIX JeMCTBUI U Mpej0TBpallaTh UX;

Ha/lMule Pa3BUTOIO  SKOJOTMUECKOrO  MBIIUIEHHS, JKOJIOTHYeCcKOi
KY/JbTYpbl, OIbITa JEeATeIbHOCTH SKOJIOTMUYECKON HarpaBJIeHHOCTH, YMEHHs
PYKOBO/ICTBOBaTLCSI MU B MTO3HABATE/IbHOM, KOMMYHMKATUBHOM M COL[HA/IbHOM
MPaKTHKe, TOTOBHOCTM K YyuyaCTUIO B TIPAaKTUUECKOH JieaTelbHOCTU
9KO0JIOTMUECKOM HaIpaB/IeHHOCTH;

8) 1[eHHOCTH HAyYHOTr0 MO3HAHUS:

C(OPMHPOBAHHOCTL MHPOBO33PEHMS], COOTBETCTBYIOII[ETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HayKU U 0OIIeCTBEHHOH MPaKTHKH, OCHOBAHHOIO Ha AMajiore
KYJIbTYDP, CIIOCOOCTBYIOIIETO OCO3HAHWIO CBOEr0 MeCTa B TOJUKY/IbTYPHOM
MUpE;

COBEpIIIEHCTBOBAHHUE SI3bIKOBOM M UMTATeIbCKOM KY/IbTYphbl KaK CpeJCTBa
B3aMMO/IEHICTBHSI MEX/Ty JIFOZIbMU U TIO3HAHUSI MUPa;

MOHMMaHWe crelydUKA OHUOIOTMM KaK HayKH, OCO3HAHHsI e€ PO/ B
(bopMHpOBaHMY paIjMOHATILHOTO HAYYHOI'O MBIILIJIEHUs, CO3ZIaHUHU LIeJIOCTHOTO
TIpeJcTaB/eHst 00 OKpy»KarollieM MHpe KakK O e[JMHCTBe MPHPO/IbI, UejioBeKa 1
o0I1[eCcTBa, B TMO3HAHWM MPUPOJAHBIX 3aKOHOMEPHOCTEM M pelleHud IpobsiemM
COXpaHeHHst TIPUPOHOT0 paBHOBECHS;

yOeXX/IEHHOCTh B 3HAUUMOCTH OWMOJIOTHH /I COBPEMEHHOM I[UBU/INA3ALIH:
obecrieueHrsi HOBOTO YPOBHSI Pa3BUTHSI MeAULIMHbBI, CO3/JaHUe MEePCIeKTUBHBIX
OMOTEeXHO/OTUMH, CIOCOOHBIX pelllaTh PpPeCcypcHble Tpo0/ieMbl  pa3BUTHS
yeJ/I0BeUeCTBa, NMOMCKA MyTeH BbIX0ZA M3 TJI00a/IbHBIX 9KOJOTMUeCKUX MpobieM
u obecrieueHust TMepexoja K YCTOMUMBOMY pa3BUTHIO, PalMOHAJbHOMY
WCTIO/Ib30BaHUIO TIPUPOAHBIX PeCypcoB W ()OPMMPOBAHHIO HOBBIX CTaHZAPTOB
JKU3HU;

3aMHTEPECOBAHHOCTh B TOJIyYeHUM OHOJOTMUECKUX 3HAaHUM B ILe/IIX
TOBBIIIIEHUsT OOIIel Ky/bTypbl, €CTeCTBEHHO-HAayyHOW TPaMOTHOCTH, Kak



COCTaBHOM  vacTd  (YHKUMOHAIBHOW  TPaMOTHOCTA  OOYYaroIIUXCH,
(dbopmupyeMoit 1pu “3yueHur OHOJIOTUH;

MOHMMaHve  CYLHOCTM MeTOJOB TO3HaHWS, MCIOJb3yeMbIX B
ecTeCTBeHHbIX HayKax, CIIOCOOHOCTU WCTIO/b30BaTh TOIy4YaeMble 3HAHUS IS
aHasm3a U OOBSICHEHUS SIB/IEHUM OKDPY>Kaloll[ero MUpa M MPOUCXOAIINX B HEM
V3MeHeHU, yMeHue [ienaTh 000CHOBaHHbIE 3aK/IFOUeHUss Ha OCHOBE HayYHBIX
(haKTOB Y MMEIOLIUXCS JAHHBIX C LeJIbI0 TI0JTyYeHUs] JOCTOBEPHBIX BbIBO/OB;

CIIOCOOHOCTH CaMOCTOSITe/TbHO UCII0/Ib30BaTh OMOIOTUUYecKre 3HaHUS IS
peliieHUst TPO06JieM B peasibHBIX )KU3HEHHBIX CUTYaLUsIX;

OCO3HaHMe LIeHHOCTH Hay4YHOH JiesiTe/lbHOCTHA, TOTOBHOCTb OCYILL[eCTBJ/ISITh
MPOEKTHYI0 M UCCIIe/I0BaTeNbCKYIO JesiTeTlbHOCTh UHAWBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HETpephIBHOMY 00pa30BaHUIO U
camMo00pa30oBaHUI0, K aKTUBHOMY TI0/IyUeHWIO HOBBIX 3HaHUM 10 OWonorud B
COOTBETCTBUM C )KU3HEHHBIMU TTOTPeOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertarnpeaMeTHble  pe3yJibTaThl ~ OCBOEHUsT ~ yueOHOTO  TpeiMeTa
«buosorus» BK/IOUAKOT: 3HAauMMble /s (POPMHUPOBaHUSI MHPOBO33DEHUS
00yuaromxcsa  MeXJUCIUIUIMHApDHbIe  (MeXIpeAMeTHble)  OOIeHayuHbIe
TOHSITUSI, OTPA’KAOIUe 1[eJIOCTHOCTh HayYHOW KapTWUHbI MUpA U CIielu(UuKy
METO/IOB TI03HAHWs, HCIO/Mb3yeMbIX B €eCTeCTBEHHbIX HayKax (BelecTBo,
SHeprusi, siBjieHue, MPOLECC, CUCTeMa, Hay4HbId (aKT, MPUHLUI, TUMOTe3a,
3aKOHOMEpPHOCTb, 3aKOH, TeOpus, WCCAelloBaHWe, HabsrofeHWe, W3MepeHHe,
JKCTIepUMeHT W JpYIUX),  yHUBepcajbHble  yueOHble  JeUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHUKATHBHbIE, DeTY/ISATHBHbIE), 0becreunBaroIiye
(opMUpoBaHre (PYHKIIMOHA/IBHOM T'DaMOTHOCTU U COLIMAJLHOM KOMITeTeHLUU
00y4JarImmxcs, CIIOCOOHOCT,  O0YyYarolUXCS  HCIIO/Ib30BaTh  OCBOEHHbBIE
MeXIUCLUIUIMHAPHbIE, MHDOBO33peHUYeCKHMe 3HaHWs W  yHUBepcajbHble
yueOHbIe eCTBUS B ITO3HABaTeIbHOM M COL[MATbHOMN MPAaKTHKe.

MertarpesiMeTHble pe3y/bTaThl OCBOEHHWs MPOTPaMMbl Cpe/iHero 00Iijero
oOpa3oBaHus [JO/DKHBI OTPaXKaTh:

OB/afileHHe yHUBEpPCA/TbHLIMH  Y4eOHBIMH  IO3HaBaTeIbHBIMH
NeiCTBUSAMU:

1) 6a30BbIe JIOTHUECKHE JeHCTBHUSA:

CcaMoCToSITeTbHO  (OPMYJIUPOBaTh W aKTyaJM3UpOBaTh  IpoOsieMy,
paccMaTpUBaTh €€ BCeCTOPOHHE;

WCIO/Ib30BaTh MPY OCBOEHWHW 3HaHUM TMPUEMBI JIOTUYECKOTO MBbIIIEHUS
(aHanm3a, CWHTe3a, CpaBHeHHs, Kiaccubukaiyy, 00001eHus1), pacKphIBaTh
CMBICTT OHMOJIOTHYECKUX TIOHATUM (BBIJENATh WX XapaKTepHble TIPU3HAKH,
yCTaHaB/MBATh CBS3U C APYTUMMU MMOHSATHUSIMM);

orpeJieNiaTh LieU [leATeTbHOCTHU, 3ajlaBasi MapamMeTpbl U KDUTEPUU UX
JNOCTWDKEHUS, COOTHOCUThb pe3yJIbTaTbl JesiTelbHOCTA C [O0CTaB/JIe€HHBIMU
Le/IsIMU;

WCTI0/Ib30BaTh OWOMOTuecKre TIOHATUSA [AJi OOBsicHeHWs (aKTOB U
SIBJIEHUU >KUBOW MPUPO/IbI;

CTPOUThL JIOTMUeCKHe paccyXAeHusi (MHIyKTHBHbIe, [eJyKTHBHbIE, IO
aHajIoruu), BbISB/IATb 3aKOHOMEPHOCTH U TMPOTUBOpPEUMsi B pacCMaTpHBaeMbIX
sIBJIeHUsIX, (DOPMY/TMPOBATh BbIBOJbI U 3aK/THOUEHUS;



MPUMEHATb  CXeMHO-MOJie/ibHble  CPEACTBA /I MpPe[CTaB/IeHust
CYILIECTBEHHBIX CBSI3€M U OTHOIIEHWN B M3y4aeMbIX OMOJIOTMUECKUX OOBEKTaXx,
a TakKe TMPOTUBOPEUM pa3HOTO pOJid, BBISBIEHHBIX B  Pa3/IUUHBIX
WH(OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabatkIBaTh MJIaH pellieHus MPoOieMbl C YUETOM aHa/M3a UMEHOIIUXCS
MaTepuaibHBIX Y HeMaTepUaabHbIX PeCypCOB;

BHOCUTb KODDEKTHUBbI B [IeITE€/IbHOCTb, OIIEHUBaTb COOTBETCTBUE
pe3y/IbTaToB Lie/IsiM, OLIeHUBaTh PUCKU TOC/Ie/ICTBUH /1esSTe/IbHOCTH;

KOODJJUHUPOBaTb ¥ BBITIONHATH PAabdOTy B YCJIOBUAX peabHOTO,
BUPTYa/IbHOTO ¥ KOMOWHUPOBAHHOTO B3aUMO/I€HCTBYS;

6pa3131/113a"r1; KpPeaTUBHOE MBIIIIEHHE TIPH PellIeHUH >KU3HEHHBIX MPO0JIeM.

2) 0a3oBbIe HCC/Ie0BaTe/IbCKUe [efCTBUS:

BMQ/IeTh ~ HaBbIKaMU  y4ueOHO-UCC/IeIOBaTe/IbCKOM U TIPOEKTHOM
JesaTeTbHOCTY, HaBbIKAMU  paspellleHdsi 1poOsieM, CrMOCOOHOCTBIO |
TOTOBHOCTBIO K CAMOCTOSITEJTbHOMY TIOMCKY METO/IOB peIlleHHs] MPaKTUUeCKuX
3a7iau, MPUMEHEHUI0 Pa3/IMUHbIX METO/[OB ITO3HAHMSI;

WCTIONb30BaTh Pa3/inyHble BUJbI JeSTeTbHOCTU T10 TIOJyUYeHUI0 HOBOTO
3HAHUS, €ero WHTEpNpeTaly, Npeo0pa30BaHUI0 W MPUMEHEHUI0 B yueOHBIX
CUTYaI[UsIX, B TOM UHKCJIe TIPYU CO3/laHUM YUeOHBIX U COLUAIbHBIX TTPOEKTOB;

(GopMUpOBaTL ~ HAyuUHBId  TUM  MBIIUIEHUS,  BaZieTh  HAy4YHOM
TEPMHUHOJIOTHEH, K/TFOUeBLIMU TIOHSTUSMU U METO/IaMH;

CTaBUTh M (OPMY/MpPOBaTh COOCTBeHHbIe 3ajaud B 0Opa3oBaTebHOM
JeSITeIbHOCTH Y )KU3HEHHBIX CUTYaIUsX;

BBISIBJIITh TIPUUMHHO-CJ/IE/ICTBEHHBIE CBSI3W W aKTya/IM3UPOBATh 3ajiauy,
BBIJIBUTaTh TUIIOTE3y €€ peIleHUs], HaXOAUTh apryMeHThI /Jis J0Ka3aTe/lbCTBa
CBOMX YTBEP)K/[€HUI, 3a/[aBaTh TlapaMeTpPhbl U KPUTEPUH PeIlIeHuS;

aHa/IM3UpOBaTh TIO/iyueHHbIe B XOZie pelleHus 3aZjaud pe3yJbTaThl,
KPUTHUYECKU OI[eHWBaTh WX [JOCTOBEPHOCTh, IPOTHO3UPOBATh W3MEHEHWEe B
HOBBIX YC/IOBUSIX;

JlaBaTh OL[eHKY HOBBIM CUTYAI[UsIM, OL[eHUBaTh MPUOOPETEHHBIN OITBIT;

OCYILIeCTB/ISATh Lie/leHarnpaB/IeHHbIN MOUCK TepeHoca Cpe/iCTB U CriocoboB
JeiicTBUS B IPOeCCUOHATBHYIO Cpefly;

yMeTb TIepeHOCHTh 3HaHUs B MO3HaBaTebHYIO U TPAKTUUYeCKyr 001acTu
JKU3HeIeATeTbHOCTH;

yYMeTh UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00/1acTel;

BBIJIBUTaTh HOBbIE U/IeU, TIPe/jIaraTh OPUTHMHAIbHBIE TIOAXO0/Ibl U PelleHus],
CTaBUTH MPOOIEMBI U 3aflauu, [JOTyCKaroIIye ajibTepHaTUBHbIE pelleHus..

3) pabora c uadopmanuei:

ODUEHTUPOBAThCA B Ppa3/IMUHBIX MCTOUHMKAX UWHQOpMAIu (TEKCTe
yueOHOTO TOCOOMS, HAyUHO-TIOMYJIIPHOW  JuTepaType, OHOJOrMUeCKUX
C/IOBapsiX W CIPABOYHHKAX, KOMITLIOTEPHBIX 0a3axX [aHHBIX, B VIHTepHeTe),
aHa/IM3UpOBaTh WH(OPMALIMIO pa3MUHBIX BUZOB U (OPM TIpeACTaB/ieHuUs,
KPUTHUYECKU OI[eHHUBaTh €€ JOCTOBEPHOCTh W HEMPOTUBOPEUNBOCTH;

(OpMyTUPOBATh 3aNPOCKI ¥ TIPUMEHSITh Pa3/IMUHbIE METO/IbI TTPU TIOUCKE U
oTtbope Ouonornueckodi uH(POpPMaLMK, HEOOXOAUMOM [ijisi  BBITIOJHEHUS
yueOHBIX 3a71ay;

NpUOOpeTaTh OMBIT UCTIO/Ib30BaHKs UH(HOPMAIMOHHO-KOMMYHHUKAaTUBHBIX
TEXHOJIOTHM, COBEpIIeHCTBOBaTb  KYJbTYDPY aKTUBHOIO  KCII0/Ib30BaHMUS
Pa3/IMUHBIX TIOUCKOBBIX CUCTEM;



CAMOCTOSITE/ILHO ~ BbIOMpAaTh  ONTHUMaNbHYI0 (OpPMYy  TIpe/CTaB/IeHUs
Ouonornueckor WHGpopMaruK (CXeMbl, TpapuK{, [AAarpaMMbl, TaOJIHUIIBI,
PUCYHKU U JIpyTOe);

WCTIONb30BaTh HAyuHbIA $3bIK B KaueCTBe CpeACTBa TIpu paboTe c
Ouosornueckoit uWHboOpMalUel: TPUMEHSTb XUMUUecKue, (u3nueckue u
MaTeMaTHuecKre 3HaKU U CUMBOJIbI, hopMy/ibl, abbpeBraTypy, HOMEHK/IATYypYy,
UCTIONb30BaTh U TpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPeJCTBa
HarJIsJHOCTH;

B/IaZIeTh ~ HaBblKaMM  pAaClO3HaBaHUsl M 3aluTel  MH(OpMaLuH,
rHbOpMaI[OHHOM 6e3011aCHOCTH JTMUHOCTH.

OBajieHHe YHUBePCa/IbHBIMA KOMMYHUKATHBHBIMH [JeUCTBUAMM:

1) o0meHue:

OCYLIEeCTB/ISTh KOMMYHHMKAalMd BO BcCeX c(epax >KU3HU, AaKTHMBHO
yuacTBOBaTh B JAMajore WIM [JUCKYCCHU TIO CYyL[eCTBY 0OCYXZaeMOUW TeMbl
(yMeHre 3ajjaBaTb BOIPOCHI, BbICKA3bIBaTb CY)K[EHUS OTHOCHUTEIBHO
BBITIOJIHEHHU TIpe/jlaraeMoM 3a/jaui, YYUTbIBATb UHTEPEChl U COTJIaCOBAHHOCTH
MO3WLIMK JPYTMX YYaCTHUKOB JMaiora Uiv JUCKYCCUK);

pacrio3HaBaTh HeBepOasibHbIE CpeJCTBa OOIIEHUs, TIOHMMaTh 3HaUyeHHe
COLIMAJIbHBIX 3HAKOB, TMpPEANOChUIOK BO3HUKHOBEHUSI KOH(IMKTHBIX CUTYaLM,
YMETb CMSIr4aTh KOH(UIVKTBI U BECTH [TePeroBOPbI;

B/Ia/IeTh Pa3/IMUHBIMU CTIoco0amMu OOLeHUST U B3aUMO/IeHCTBUSI, TIOHUMATh
HaMepeHus1 [JpYyrux JItOJed, TpOSIB/IATh YBaKUTEIbHOE OTHOLIEHHWE K
cobecelHUKY U B KOPpeKTHOM dopme GopMyIMpoOBaTh CBOM BO3pa’KeHUS;

PasBEpPHYTO U JIOTUUHO M3JlaraTb CBOK TOYKY 3PEHMS C HCIIO/b30BaHUEM
SI3BIKOBBIX CPEJCTB.

2) coBMecTHasi AeATe/IbHOCTD:

MOHMMaTb W WCIO/Jb30BaTh  MpeMMyllecTBa  KOMaHJHOW U
WHAVBUAYaMbHOM paboThl MpU  pellieHUM OWOOrUyYeckod  mpobseMsl,
000CHOBBIBaTh HeoOX0IUMOCTh TIpUMEHEeHUs IPYMIOBBIX dbopm
B3aMMO/IeNICTBYSI TIPU pellieHny yueOHOM 3a/jauu;

BLIOMPATh TeMaTUKy U MeTO[bl COBMECTHBIX [eHCTBUN C YUETOM OOIIMX
VHTepeCOB U BO3MOXXHOCTEH Ka)K/|0T0 U/ieHa KOJ/UIEKTUBa;

MPpUHUMAaTh L[elM COBMECTHOW [|eATe/lbHOCTH, OpraHyu30BbIBaTb W
KOODZMHHPOBaTh JE€MCTBUS MO €8 NOCTWKEHUIO: COCTaBJ/IATh TUIaH [IeWCTBUU,
pacripeie/iiTh POJIM C YYETOM MHEHHH Y4aCTHUKOB, OOCYX[aTh pe3y/bTaThl
COBMECTHOM paboThi;

OLIeHMBaTh KaueCTBO CBOero BKJIaJa U KaK[Oro ydyaCTHHMKA KOMaH[bl B
00111t pe3ysbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

rpejJiaraTb HOBbIe TPOEKTHI, OLEHWBaTh HJEU C TMO3ULUU HOBU3HBI,
OPUTMHAJIbHOCTH, MPAKTUYEeCKOU 3HAUYMMOCTH;

OCYLLeCTB/ISTh TMO3UTUBHOE CTpaTerMueckoe IIOBeJeHue B Ppas3/IMYHbIX
CUTYaLUsIX, TIPOSIB/ISITh TBOPUYECTBO U BOOOpa)keHUe, ObITh MHUL[UATUBHBIM.

OBajieHNe YHUBePCAa/IbHBIMHU Pery/JATUBHBIMHU JeUCTBUAMM:

1) camoopraHu3anus:

WCTIONb30BaTh OHOOTUYecKre 3HaHUS [i/Isl BBISBJEHUs MpoOieM U UX
pellieHNst B KU3HEHHBIX U YUeOHbIX CUTYalUsX;

BbIOMpAaTh Ha OCHOBe OMONOTMYECKMX 3HAHUM I[eJieBble U CMBIC/IOBbIE
YCTaHOBKHM B CBOMUX JIeMCTBUAX U MOCTYMKaxX MO OTHOLIEHUIO K JKUBOW MPUPOJE,
CBOEMY 3/10POBBIO U 3J0POBbI0 OKPY KarOLLIKX;



CaMOCTOSITeJTbHO ~ OCYIIeCTB/IATb ~ [103HABATE/IbHYI0  J1esiTelIbHOCTb,
BBISIB/IATH  TIPO0OJIeMBI, CTaBUTb U (OpPMyIMpoBaTh COOCTBEHHbIE 3aZlaud B
oOpa3oBaTe/IbHOM /IeATeTbHOCTH U )KU3HEHHBIX CUTYaL[UsIX;

CAMOCTOSITE/IbHO COCTaB/IATh TUIAH peIlleHusi MpoOseMbl C  YUYETOM
VUMEIOIINXCS PeCypCoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPeATIOUTeHH;

JlaBaTh OL[€HKY HOBBIM CUTYaLHsIM;

pacivpsiTh ~ paMKu  yueOHOTO TIpeiMeTa Ha OCHOBE  JIMUHBIX
NpeArnoYTeHN;

JefiaTb ~ OCO3HAaHHBIM  BbIOOpD,  aprymMeHTHpOBaTh  ero,  OpaTtb
OTBETCTBEHHOCTH 3a pelleHue;

OL|eHUBATb TIPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (DOPMHUPOBAHUIO U TPOSIBJIEHUIO IIMPOKOW 3pYAULIUN B
pa3HbIX 00/1aCTSIX 3HAHUM, TIOCTOSIHHO TIOBBIIIATh CBOM OOpa3oBaTeNbHBIN U
KYJ/IbTYPHBIN YPOBEHB.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYaLMsIM, BHOCUTh KODPEKTUBHI B [1eITe/TIbHOCTb,
OLIeHWBaTh COOTBETCTBUE Pe3y/IbTaTOB LIeJIsIM;

B/IaZIeTh HaBblKaMM [O3HaBaTe/lbHOU peQ/ieKCMA KaK OCO3HaHUs
COBepLIaeMbIX [eWCTBUM W MBICIUTENBHBIX IIPOLIECCOB, WX Ppe3yJIbTaTOB U
OCHOBAHHH, UCTIOb30BaTh MPUEMBI pedieKCUM /IJisi OLIeHKU CUTYalliu, BbIbopa
BEPHOT0 pPeLleHus;

yMeThb OLIeHMBAaTb DUCKA M CBOEBPEMEHHO MPUHUMATh peIleHHs M0 UX
CHWKEHHUIO;

MPUHUMaTb MOTHMBBI W apryMeHThbl [PYTrMX MpPU aHajau3e pe3y/bTaTOB
JlesITeNTbHOCTY;

3) npuHATHE Ceds U JPYTrUX:

TIPUHUMATh Cebsl, TIOHUMasi CBOM HeJJOCTaTKU U JIOCTOWHCTBA;

MPUHUMaTb MOTHMBBI U apryMeHThbl [PYTrMX NPU aHajau3e pe3y/bTaTOB
JlesITeNTbHOCTY;

TIpU3HaBaTh CBOE TPaBO U TIPaBO JIPYTUX Ha OLIHOKMY;

pa3BUBaTh CIIOCOOHOCTH TTOHUMAaTh MUP C TIO3ULIMH IPYTOT0 YesioBeKa.

INPEAMETHBIE PE3YJ/IBTATBI

[TpenmeTHbIe pe3ynbTaThl 0cBOeHHsS TporpaMmbl COO 10 OHMosoruy Ha
6a30BOM ypOBHe BK/HOUAIOT crielfudryeckue [y yueOHOro mpeameTa
«buonorusi» Hay4Hble 3HaHHWS, YMEHUS U CIIOCOOBI [eWCTBUI T0 OCBOEHHIO,
VHTepIpeTalui ¥ Tipeobpa3oBaHUIO 3HAHWM, BBl JeSTeJbHOCTA TI0
TMOJ/yUYeHHI0 HOBOTO 3HaHWS U TIPUMEHEHHWI0 3HaHWM B Pa3/IMUHBIX yueOHBIX
CUTyalUsIX, a TakKKe B peajbHbIX >XU3HEHHbIX CUTyalUsiX, CBA3aHHBIX C
buonorueil. B mporpamme mpeaMeTHbIe pe3y/bTaThl MpeACTaB/IeHbI TI0 TOAAM
o0yueHwusl.

[TpenmeTHBIE pe3ynbTaThl OCBOEHHS yueOHOro npeamMeta «buonorus» 6 10
K/1acce I0/DKHBI OTPaXkaTh:

cOpMUPOBAaHHOCTh 3HAHWUM O MecTe U pOJU OUONOTUM B CUCTeMe
Hay4yHOrO 3HaHUS eCTeCTBEHHbIX HayK, B (DOPMUDOBAaHUM COBPEMEHHOU
eCTeCTBeHHO-HAayUHOM KapTUHbI MMPAa W HAay4YHOrO MHDOBO33DeHMs, O BKJaje
POCCMMCKHUX U 3apyOe)KHbIX YUEHBIX-OMOMOrOB B  pa3BUTHE OWOIOTHH,
(yHKLMOHaIbHOW IPAMOTHOCTH UeJloBeKa [i/isi pellieHus )KU3HEeHHbIX 3a/iay;



yMeHHe pacKpbIBaTh COJiepyKaHHe OMOIOrMueCKUX TePMHHOB WM TIOHSATHI:
JKWU3Hb, KJ/IeTKa, OpraHu3M, MeTabomm3m (0OMeH BeIleCcTB W TIpeBpallleHue
SHEpPruM), romeocTta3 (caMmoperyJsiusi), YpPOBHeBasi OpraHu3alys >KUBBIX
CUCTEM, CaMOBOCIIpOM3Be/ieHre (penpoayKuus), HaCJIeICTBEHHOCTD,
W3MEeHUMBOCTh, POCT U Pa3BUTHE;

yMeHHWe WH37araTh OHOJIOTHYeCKHe TeopuH (KIeToYHas, XPOMOCOMHas,
MYTallMOHHas], IIeHTpa/ibHasi ZiorMa MOJIeKy/IsspHOU Ouosioruu), 3akonbl (T
Mengens, T. Mopraxa, H. . BaBunosa) u yuenus (o rieHTpax MHOToobOpasusi U
MPOUCXOXX/JeHUs] Ky/IbTypHbIX pacTtenud H. V. BaBuoa), omnpejensiTb
IPaHULIbl UX IPUMEHUMOCTH K KMBbIM CHUCTeMaM;

yMeHHe BJlaZieTb MeTo/laM{ HayuHOT0 TTO3HaHHUs B OMOIOrvK: HabmoieHre
Y OTMCaHUe >XKUBBIX CUCTEM, TIPOLIECCOB U SIBJIEHUM, OpraHu3al[ysi U NPOBe/leHUe
OMOIOTUUECKOTO  SKCTIepHMEHTa,  BBIZIBIDKEHWE  TUIIOTE3bl,  BbISBIIEHUE
3aBUCHMOCTH MEXJy WCCIelyeMbIMA Be/TMUMHAMU, OOBSICHEHHE TIOMyUeHHBIX
pe3y/bTaToB, UCIO/b30BaHHBIX HaYYHBIX TOHSATUMU, TEOPUM U 3aKOHOB, YMEHUE
JlesiaTh BBIBO/IbI HA OCHOBAaHUM TI0/TyUYeHHBIX Pe3y/IbTaToB;

yMeHMe BblJle/IATh CyLeCTBEeHHbIe MPU3HAKU BUPYCOB, KJIETOK IPOKApUOT
¥ 3yKapuoT, OJHOK/IETOUHBIX ¥ MHOTOK/JIETOUHBIX OPTraHMW3MOB, OCOOEHHOCTH
niporieccoB: obMeHa BelleCTB Y TpeBpallleHusi SHeprur B KieTke, (pOTOCHHTE3a,
TJIaCTUUECKOTO U SHepreTHyeckoro oOMeHa, XeMOCHHTe3a, MHUTO03a, Melo3a,
OIUIOIOTBOPEHUS], Pa3MHOXXEHHUs, WHWBUJYa/bHOIO pPa3BUTUS OpraHu3Ma
(oHTOTEHE3);

yMeHHe TTPUMEHSTh TIo/TyueHHbIe 3HaHUS 11 00bsCHeHHUST OMOIOTHYeCKUX
TMPOLeCCOB U SIBJIEHUM, /151 IPUHSATUS TIPAaKTUUECKHX pellleHrH B MOBCeJHEeBHOU
JKU3HU C 1enbio obecrieueHuss 6e30MacHOCTA CBOEro 370POBbSI U 3/]0POBbSI
OKPY>KaIOIUX JItoflel, CoO/Mo/leHdsT HOpM TPaMOTHOTO TIOBe/IeHHSI B
OKpY>Karolljel MPUPOAHOU cpejie, MOHUMaHWe HeoOXOJAUMOCTHU MCIO/Ib30BaHUSs
JIOCTIKEHWM COBpeMeHHOW OMOoruM M GMOTeXHOJIOTHI AJis parjioHabHOTO
TIPUPO/OTI0/Ib30BaHUS;

yMeHMe pellaTh 3JIeMeHTapHble TeHeTUYeCKUue 3a7aud Ha MOHO- U
TUTUOPHUIHOE CKpeIlMBaHWe, CIeTJIeHHOe Hac/eloBaHHe, COCTAaB/ISTb CXEMbI
MOHOTMOPH/IHOTO CKPeIMBaHus JJis TTpe/icKa3aHus Hac/ieZloOBaHUsI IPU3HAKOB Y
OpraHu3MOoB;

yMeHHe BBITTO/HATH JJabopaTOpHbIe U MpakTHUYeckre paboThbi, coOMoAaTh
rpaBwsIa Tipu paboTe ¢ yueOHBIM 1 TabopaTOPHBIM 0060pyZOBaHKEM;

yMeHUe KPUTHMYEeCKU OLleHUBaTb U UHTEPNpPeTUPOBaTh WH(MOPMALUIO
OUMOIOTUUECKOTO COZiepKaHMs], BKJIIOUAIOIIYI0 TICeBJOHAyUHble 3HAHUS U3
pa3/iMuHbIX MCTOYHUKOB (CpefCcTBa MacCOBOW WHGOpMalMW, HAay4yHO-
TMONYy/IsIPHbIEe MaTepuasbl), STUUECKUe acreKThbl COBPEMEHHbIX MCC/Ae[J0BaHUN B
ouonoruu, MeNLIHE, OUOTEXHOJIOTHH;

yMeHHe CO3/laBaTh COOCTBEHHbIE ITMChbMEHHBbIE W YCTHBbIE COOOIIEeHMS,
000011ass  OHo/IOTHUECKYI0 HWH(OPMAIMI0 M3 HECKOJLKMX HWCTOUHMKOB,
IPaMOTHO MCTIO/Tb30BaTh MOHATUHHBIN ariiiapaT OMOIOTHH.

[TpeMeTHBIE pe3y/IbTaThl OCBOEHUsT yueOHOro TipegMeTa «bronorus» 6 11
K/1acce 10/KHBI OTpaXkaTh:

cOpMHUPOBAHHOCTh 3HAHMM O MecTe U pOJHU OWONOTMM B CHUCTEME
HAayyHOTO 3HAaHUS eCTeCTBEHHBbIX HayK, B ()OPMUDOBaHUU COBPEMEHHOU
€CTeCTBeHHO-HAayUHOM KapTUHbI MMpa U Hay4yHOrO MHDOBO33peHMs, O BKJaje
POCCUUCKAX U 3apyOe)KHbIX YUEHBIX-OHMO/IOTOB B pa3BUTHE OHOJIOTHH,
(YHKIMOHA/IbHOW TPaMOTHOCTH YejioBeKa [I/Is1 pelleHust )KU3HEeHHbIX 3a/1ay;



yMeHHe PaCcKpbIBaTh CO/IepP)KaHhe OHMO/IOrHUeCKUX TEPMUHOB U TOHSITHIA:
BU/Zl, TONYJisALUSs,, TeHO(MOH[, >BOJIOLMS, [JBWKYL[He Cuibl ((aKTOphI)
9BOJTFOLUH, MPUCTIOCO0IEHHOCTh OpraHu3MOB, BUZI000pa30oBaHue,
9KO0JIOTHUeCKre (haKTOpPbl, 9KOCUCTEMA, TIPOIYLIEHThbI, KOHCYMEHTHI, peIyLIeHThl,
1[eTTH TIUTaHMs, YKOJIOTHUYeCKasi TMpaMi/ia, OrnoreoiieHo3, brocdepa;

yMeHWe u3jarath OWOJIOTMUeCKWe TeOpuH (IBOIOLIMOHHAs Teopus 4.
lapBvHa, CUHTETUYeCKass TeOpWs SBOJIIOI[UM), 3aKOHbI M 3aKOHOMEPHOCTH
(3apogpieBoro cxozctBa K. M. Bapa, uepesioBaHuUs TJIaBHbIX HarpaB/eHUN U
nyteit sBomonvu A. H. CeBepiioBa, yueHus o ouocdepe B. V. BepHazckoro),
OTpe/e/IATh TPAHULIbI UX TIPUMEHHUMOCTH K KUBBIM CUCTEMaM,;

yMeHUe B/IaJIeTb MeTO/[JaMU Hay4YHOTO TI03HaHUs B OMO0JIorvy: HabJIo/ieHe
1 OTHCAHKe )KUBBIX CUCTEM, MPOLIECCOB U SIBJIEHWH, OpraHu3alys U MpoBejeHre
OMO/IOTHUECKOTO  SKCIIePUMEHTA,  BBIJBI)KEHHE  TMIOTe3bl,  BBISBJIEHHE
3aBUCUMOCTH MEXK/y HUCC/IeyeMbIMU BeJMUMHAMH, OOBSICHEHHE TOJyUeHHbIX
pe3y/IbTaToB, UCMO/Ib30BaHHBIX HAYUHBIX TIOHSATHH, TEOPUl M 3aKOHOB, YMEHHe
JleJ1aTh BBIBO/IbI HA OCHOBAHMH TOTYUYEHHBIX Pe3y/IbTaTOB;

yMeHHe BbIJe/IATh CYIIIeCTBEHHbIE TIPU3HAKKW CTPOEHHs OMOIOTHYeCKUX
OOBEKTOB: BW/IOB, TIOMYJISIL[UM, TPOJAYLIEHTOB, KOHCYMEHTOB, p€IyLI€HTOB,
O1OreoLeHO30B U 3KOCUCTEM, OCOOEHHOCTH TIPOL[ECCOB: Hac/eICTBEHHOMN
W3MEeHUMBOCTH, €CTeCTBEeHHOTO oTOopa, BUZI000pa30BaHus,
MPUCTIOCO0/IEHHOCTH OPraHU3MOB, JIeHCTBUS KOJOTUYECKUX (DaKTOPOB Ha
OpraHM3Mbl, TIepeHOCa BeIecTB W TIOTOKA JHEPrUd B  3KOCHCTEMaAX,
AHTPOIIOTeHHBIX W3MEHEeHWH B 5KOCHCTeMaX CBOeH MeCTHOCTH, KPyroBOpOTa
BEIIIeCTB U OMOTe0XUMHUUECKHX IIUK/IOB B Ouochepe;

yMeHHe TIPUMEHSIThb M0/TyueHHbIe 3HaHUs 11 00BbsICHEHUsT OMOIOTHUYeCKUX
TMIPOLIECCOB U SIBIEHUH, 151 TIPUHSATHUS MPAKTHUECKHX PeIlIeHHI B MOBCeIHEeBHOU
JKU3HU C 1enbio obecrieueHuss 6e30MacHOCTA CBOEro 370POBbSI U 3/]0POBbSI
OKDYKAIOIMX  JIOfled, COO/IofleHnss HOPM  TIDaMOTHOTO — TOBEJIeHUs B
OKDYKaKoILel TIPUPOJHOK Cpefie, MOHMMaHHe HeOOXOJMMOCTH UCIIO/Ib30BaHMUSI
JOCTH)KEHUH COBPEMEHHOU Ouonorun IJist paLMOHATLHOTO
TIPUPO/IOT0JIb30BAHKS;

yMEHWe pellaTh 3/eMeHTapHble OWOJIOTHUeCKWe 3a/laud, COCTaBJISATh
CXeMbI TIepeHOCa BeIleCTB ¥ SHepPrur B 9KOCHUCTeMax (L|eru MTUTaHus);

yMeHHe BBITIO/IHATH JTabopaTOpHbIe U TIpaKTHUeCcKre paboThl, COOJIOAAThL
rpaBwsIa Tipu paboTe ¢ yueOHBIM 1 TabopaTOPHBIM 0060pyZOBaHKEM;

yMeHHe KpPUTHUeCKH OIleHMBaTh W WHTEPIPeTHPOBaTh HMH(MOPMAIUIO
OHOIOrNYeCKOTO  COZIePXKaHMs, BK/IHOUAIOIYI0 TICEB/IOHAyYHbIEe 3HAHWA W3
pa3IUUHbIX MCTOUHUKOB (CpefcTBa MacCOBOWM MH(OpMAI[UM, Hay4HO-
TIOMYJ/IIPHBbIE  MaTepuasibl), pacCMaTpuBaTh II00albHBbIE  IKOJIOTUUECKHE
npo0/ieMbl COBPEMEHHOCTU, (POPMHUPOBATh TI0 OTHOIIEHUIO K HUM COOCTBEHHYTO
TIO3ULIUIO;

yMEeHHWe CO3/laBaTh COOCTBEHHbIE TMCbMEHHbIE W YCTHBIE COOOIIeHUS,
0600wIasi  GMONOrMUYeCKyr0 HMH(QOPMALMIO U3  HECKOJIbKUX — HUCTOUHMKOB,
IPaMOTHO HCIIO/Ib30BaTh MOHATHUMHBIM armapaT OHOJIOTHH.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KV/IACC
Ne HaumeHnoBaHue KosmmuecTBO yacoB
OnekTpoHHbIe (UG pPoOBHIe)
n/ Ppa3fie/IoB U TeM KoHTpo/ibHEIE IIpakTHUyeckue
Bcero o0pa3oBaTe/IbHbIE PeCypChl
n NporpaMmsl paboThI padoThI
bubmmoreka [IOK
1 Buonorus Kak Hayka
Y 2 0.5 https://m.edsoo.ru/7f41c292
) JKuBble CUCTeMbI U UX 1 bubmmoreka LIOK
OpraHusaLys https://m.edsoo.ru/7f41¢292
3 XHWMUUeCKUM COCTaB U 3 1 bubmmoreka LIOK
CTpOeHUEe K/IeTKU https://m.edsoo.ru/7f41¢c292
4 JKu3HezesiTe TbHOCTD 5 bubmoreka LJOK
KJIeTKH https://m.edsoo.ru/7f41¢292
Pa3zMHOXeHue 1
5 WHAVBUYyaTbHOE 5 1 Bubmorexa LIOK
FHBRY https://m.edsoo.ru/7f41c292
pa3BUTHe OPraHU3MOB
HacnencrBeHHOCTD M
bubmmoreka [IOK
6 W3MEHUHBOCTh 8 1.5
https://m.edsoo.ru/7f41c292
OpraHu3MOB
. Cenekuysi OpraHu3MOB. 3 Bbubmoteka LIOK
OCHOBBI OMOTEXHOIOTUH https://m.edsoo.ru/7f41c292
bubmmoreka [IOK
8 PesepBHoe Bpems 1
P P https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO
34 0 4

YACOB IIO ITPOI'PAMME




11 K/TACC

HauMeHOBaHHe Ko/mmuecTBO yacos
No OnekTpoHHbIe (K poBHIe)
pa3jeioB U TeM KoHTpo/ibHBIE IIpakTHyeckue
n/n Bcero oOpa3oBaTe/IbHbIE PeCypPChI
NporpamMMsI padoTnI paboTnI
OBOJTIOLIMOHHAS bubmoTeka [IOK
1 9 1
ouoJiorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBeHUe U
2 A3BUTHE >KU3HU 9 0.5 Bubmaorexa IOK
p ) https://m.edsoo.ru/7f41cc74
Ha 3emJie
Opranusmsl U
3 OKDVSKAIOLLAS c 1 Bubmioreka ITJOK
Py m https://m.edsoo.ru/7f41cc74
cpena
Coo01iectBa u
4 5KO0JIOTUUeCcKue 9 Eumzoreka HOK
https://m.edsoo.ru/7f41cc74
CUCTEMEI
bubmmoteka IIOK
5 P
C3EPBHOE BpeMA 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO
YJACOB IT1O 34 0 2.5

[TPOI'PAMME







IIOYPOYHOE IVIAHNPOBAHUE

10 KV/IACC
Ne KosmmuecTBO yacoB
JJIeKTPOHHBIe
Jara nu¢poBbIe
n Tema ypoka KoHTpo/ibHBIE IIpakTHUuecKkue
Bcero U3ydeHus oOpa3oBaTe/IbHbIE
/ paboThI paboThI
pecypchbl
n
bubmoreka LJOK
https://m.edsoo.ru/863e612
buosiorus B cucreme 1 5
HayK https://m.edsoo.ru/863e632
a
MeTobI MO3HAHUS
JKUBOU NPUPOJBI.
[MpakTueckasi pabota Ne
bubmioTeka LIOK
1 «cmonw30BanMe
1 0.5 https://m.edso00.ru/863e612
pa3MyHbIX METO/IOB TIPU )
V3y4YeHUU B
Ouro0ruUeCcKux
00BEKTOB»
bubmoreka LIOK
buonoruueckuie CUCTEMBI,
1 https://m.eds00.1u/863e656
TMPOLIeCChI U UX U3yUYeHUe 4
XHWMUUeCKUM COCTaB bubmioreka LJOK
KeTKU. Boga n 1 https://m.edsoo.ru/863e674

MHHeEPaJ/IbHbIE COJIN

e




Benku. CoctaB u

bubmioreka LJOK

5 https://m.edsoo.ru/863e6b7
CcTpoeHHe OeKoB 5
®epMeHTbl —
Ouosioruueckye
KaTam3aTopsl.
JlaboparopHasi paboTa Ne Bu6nuoreka IIOK
6 1 «M3yuenue 0.5 https://m.edsoo.ru/863e6b7
KaTa/IMTUUeCKON 2
aKTUBHOCTU (DepMEHTOB
(Ha mprMepe aMusIasbl
WU KaTasiasbl)»
bubmoreka IIOK
7 YreBoabl. JIMIIUbI https://m.edsoo.ru/863e687
0
bubmoteka LIOK
8 HyKnentoBbie KHCOTHI. https://m.edsoo.ru/863e6d5
AT® " '
o
Vcropus 1 MeTOo/bl bubmoteka LIOK
9 U3YYeHUS KIIeTKHU. https://m.edsoo.ru/863e6e8
KnerouHas Teopus 8
10 Krnetka Kak LiesiocTHast
JKHBasi cUCTemMa
11 Crpoenue 0.5 bubmoreka LIOK
5yKapuOTHUYEeCKOU https://m.edsoo.ru/863e6ff0

K/1eTKU. JlabopaTopHas
pabota Ne 2 «/3yueHue

https://m.edso00.ru/863e716
C




CTPOEHUSI KITeTOK
pacTeHul, >KUBOTHBIX,
rpyubOB U OaKTepuii 1o
MHKPOCKOIIOM Ha
TOTOBBIX
MUKpOTIperiapatax v ux
OITMCaHue»

OOMeH BelLeCTB WU

bubmioreka LJOK

12 https://m.edso00.ru/863e766
MeTabo3mM .
DOTOCHHTES. bubmoreka IIOK
13 https://m.edsoo.ru/863e7c9
XeMOCHUHTe3 8
bubmoreka LIOK
14 | DOuepreruueckuii 06MeH https://m.edsoo.ru/863e7aa
e
JKU3HEHHBIN LUK/
KJIeTKU. [le/ileHre KIeTKU.
Murto3. JlabopaTopHasi
pabora Ne 3 bubmoteka LIOK
15 «HabsroieHre MuTo3a B 0.5 https://m.edsoo.ru/863e7dc
K/IeTKax KOHUMKa 4
KOpellIKa JyKa Ha
TOTOBBIX
MHKpOTperaparax»
16 buocuHTe3 Geka. bubmioreka LJOK

Peakijusi MaTpU4HOIO

https://m.edsoo.1u/863e796




CHHTEe3a

e

bubnuoreka IIOK
Tpancianms —
17 https://m.edsoo.ru/863e796
6uocuHTe3 6enka .
HexkneTouHbie ¢hopMbI Brbmaorexa [OK
18 https://m.edsoo.ru/863e754
JKU3HU — BUPYChI 0
bubmioreka LJOK
https://m.edsoo.ru/863e81b
19 ®opmbI pa3MHOKEHUS 6
OpraHusMOoB https://m.edsoo.ru/863e831
€
20 Meiios bubmroteka LIOK
https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE
T0JIOBBIX K/IETOK.
OruiofoTBOpEHMeE.
bubmioreka LIOK
JIaboparopHasi paboTa Ne
21 0.5 https://m.edsoo.ru/863e81b
4 «/3yueHue CTpoeHUs 6
T0JIOBBIX K/IETOK Ha a
TOTOBBIX
MHKpOTIperiapaTax»
bubnmoteka LIOK
NupuBuayanbHOe
22 https://m.edsoo.ru/863e843
pa3BUTHE OPraHK3MOB 6
23 ['eneTHKa — Hayka o bubnuoreka LIOK

HaC/1eJCTBeHHOCTHU U

https://m.edsoo.ru/863e86f




W3MEeHUHBOCTU 2
3aKOHOMEepHOCTH
Hac/le/l0BaHus bubmoreka LIOK
24 [IPU3HAKOB. https://m.edsoo.ru/863e887
MoHorubpugHoe 8
CKpellliBaHue
UrubpuaHOe
premEBaHHe. 3aKoH Bubmorexa OK
25 https://m.edsoo.ru/863e89a
HEe3aBUCHMOTO 4
HacJie/JoBaHUsl TIPHU3HAKOB
CuerieHHOe
Hac/iefloBaHUe
TIPU3HAKOB.
JIaboparopHasi paboTa Ne
5 «/3yueHue bubmoteka LIOK
26 pe3y/bTaToB 0.5 https://m.edsoo.ru/863e8c6
MOHOTHOPHAHOTO U 0
JTUrHOPUIHOTO
CKpeIIVBaHUs y
ZIp030(u/Ibl Ha TOTOBBIX
MUKpOIIperaparax»
['eneTyka mosna.
Hacrejopate bubmoteka LIOK
27 https://m.edsoo.ru/863e8c6
TIPU3HAKOB, CILIETI/IEHHBIX 0
C T0JIOM
28 M3MeHUMBOCTb. 0.5 bubmoreka IIOK

HenacnencrBenHas

https://m.edsoo.ru/863e8efe




WM3MEeHUHBOCTb.
JlaboparopHasi paboTa Ne
6. M3yueHue
MOoAUGbUKALIMOHHON
M3MEeHUYMBOCTH,
MOCTpOeHUe
BapMAaLMOHHOTO psijia U
BapHaLlMOHHOW KPHBO»

HacnepctreHnHast
V3MEeHUUBOCTb.
79 JTaboparopHasi paboTa Ne 05 bubmioreka LJOK
7. «AHanu3 MmyTalui y ) https://m.edsoo.ru/863e8efe
ZIp030(1/Ibl Ha TOTOBBIX
MHKpOTperaparax»
bubmioreka LJOK
30 ['eHeTyrKa yesioBeKa https://m.edsoo.ru/863e8d7
8
Pe3epBHbIN ypOK.
O06o006111eHMe 110 TeMe
31 «HacnencTBeHHOCTh U
W3MEeHUYMBOCTb
OpraHU3MOB»
Ceslek1us Kak Hayka U Bubmaorexa OK
32 https://m.edsoo.ru/863e921
rpotiecc 4
33 MeTonbl M JOCTH)KEHHS bubmioteka LJOK

CeJIeKLIMY pacTeHUH U

https://m.edsoo.ru/863e921




JKUBOTHBIX

4

34

buorexHosiorus Kak
OTpacC/ib IIPpOU3BOACTBA

bubnuoreka IIOK

https://m.edsoo.ru/863e933
6

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34




11 K/TACC

No KonnuyecTBo yacos
JJ/IeKTPOHHBbIe
Jlara nu¢poBbIie
n Tema ypoka KoHTpo/bHBIE IIpakTHUecKue
Bcero H3yueHUA oOpa3oBaTe/IbHbIE
/ paboThI paboThI
pecypchbl
n
, bubmioteka LJOK
OBOJIOLMSA U MeTO/Ibl eé
1 https://m.edsoo.ru/863ea20
H3yUeHust .
WcTopusi pa3BUTUs bubnmoreka LIOK
Tnpe/iCTaB/IeHui 00 1 https://m.edsoo0.ru/863e957
SBOJIIOLIUU 0
bubmoreka IIOK
MUuKpo3BOIIOLIUSA 1 https://m.edsoo.ru/863e9c1
e
[Tony sy Kak
j/leMeHTapHasi eIMHULIA
BU/Ia U SBOJTIOLMH. bubmoreka IIOK
JTaboparopHasi pabota Ne 1 0.5 https://m.edsoo.ru/863e99¢
1 «CpaBHeHUe BUZIOB T10 6
MOp(0JIOrHUeCcKOMY
KPUTEPUIO»
LBWXylLLMe CUJbI bubmoreka IIOK
(2/1eMeHTapHbIe 1 https://m.edsoo.ru/863e9da
(haKTOpbI) IBOTIOLNU 4
EcrecTBeHHbIM 0TOOp U 1 bubnuoreka LIOK




ero ¢GopMbl

https://m.edsoo.ru/863e9ed
0

PesysnbTaThl 5BOJIFOLIUN:
MIPUCTIOCOOIEHHOCTh
OpraHu3MOB U
BH7I000pa3oBaHuMe.
JTaboparopHast pabota Ne

bubmoreka LIOK

9BOJIIOLIMH

7 2 «OmnucaHue 0-5 https://m.edsoo.ru/863e9fde
MPUCTIOCO0IEHHOCTH
opraHusMa u eé
OTHOCHUTE/IbHOT O
XapakTepa»
HaripaBnenus v mytu Bubmaorexa [OK

8 https://m.edsoo.ru/863e9c1
MakKpO3BO/HOLUN .

9 HeobGpatuMocCThb
3BOJIIOLIUU

10 Vicropus »KU3HU Ha 3emiie
Y METO/ibl €6 U3yueHusl
['urote3sbl bubmuoreka LIOK

11 MIPOUCXOXKAEHUS KU3HU https://m.edsoo.ru/863ea5a
Ha 3emiie 6
Passutue Xu3HU Ha bubmioreka LIOK

12 3emie 110 3paM U https://m.edsoo.ru/863eabb
repuoz,am e

13 OCHOBHBIE 3Tarbl 0.5 bubmroteka LIOK

https://m.edsoo.ru/863ea8b




PaCTUTE/ILHOI'O U
JKUBOTHOI'O MHPd.

[TpakTrueckast pabota Ne

1 «M3yuenue
HCKOITaeMbIX OCTaTKOB
pacTeHrH U )KUBOTHBIX B
KOJUIeKL[UAX»

(@]

COBPEMEHH&IS[ cucremMa

bubmioreka LJOK

14 https://m.edsoo.ru/863ea48

OpPraHUYecKoro Mupa .
bubmoreka IIOK

OBOJTIOLYS YeIoBeKa

15 https://m.edsoo.ru/863eac?
(aHTpOMOTEHEe3) .
[BUXylLLe CUIIbI bubmoreka IIOK

16 (paxTopmr) https://m.edsoo.ru/863ead4
aHTpOIIOTeHe3a 4

17 OcCHOBHBIE CTaguu
5BOJIIOLIMY YesloBeKa
YernoBeueckre pachl 1 bubmoreka LIOK

18 TIPUPOJHbBIE afarnTalyuu https://m.edsoo.ru/863eaea
yesioBeKa 2
Pe3epBHbIN ypOK.
O06o00111eHME TIO TEME

19 «B03HUKHOBEHME U
pa3BUTHE >KU3HU Ha
3emiie»

20 JKOJIOTHsI KaK HayKa




21

Cpezibl 00UTaHUS U
9KO0JIOTMUecKre (PakTopsl

bubmoreka IIOK
https://m.edsoo.ru/863eafec

22

AbGuoTtrueckue (GakTOpHI.
JlaboparopHasi paboTa Ne
3. «Mopdonoruueckue
0Cc00EHHOCTH pacTeHuH
13 Pa3HbIX MECT
obOuTaHUS».
JlaboparopHasi paboTa Ne
4. «Bnusinue cBeta Ha
POCT U Pa3BUTHE
YyepeHKOB KoJieyca»

0.5

bubmoreka LIOK
https://m.edsoo.ru/863eb10
e

23

buoTtnueckue GakToOpbI

bubmioreka LJOK

https://m.edsoo.1u/863eb34
8

24

JKoJioruueckue
XapaKTepUCTUKU

TIOIY JIALIUM.
[MpakTuueckast pabora Ne
2 «IloacuéTt myIoTHOCTH
MOMYJISALIUKA pa3HbIX
BU/IOB paCTeHU»

0.5

25

Coobr1iecTBa OpraHM3MoB
— OuoIieHO3

bubmoreka IIOK
https://m.edsoo.ru/863eb46
a

26

OKOJI0TYecKue CUCTeMbI
(sKOoCHCTEMBI)

bubmioteka LJOK
https://m.edsoo.1u/863eb46




[B)

OcHOBHBI€e TI0Ka3aTeau
3KOCHUCTEMBI.

27 DKojoruyeckue
nipamu/bl. CBOMCTBA
sKkocuctem. Cykueccus

bubmioreka LJOK
https://m.edsoo.ru/863eb5fa

28 [IprpoaHbIe 3KOCHCTEMBI

AHTpOIIOreHHbIe
9KOCUCTEMBI

29

Bbuocdepa — riobanbHast

30
3KOCHUCTeMa 3eM/v

bubmoreka LIOK
https://m.edsoo.ru/863ebb5
e

3aKOHOMepHOCTH
31 CylLleCTBOBaHUs
ouocdepsl

bubmoreka LIOK
https://m.edsoo.ru/863ebd1
6

Yei0oBeuUeCTBo B

32
6uocdepe 3emu

Cocy1ecTBoBaHue
MPUPOJbI U UesioBeuecTBa

33

bubmoreka LIOK
https://m.edsoo.ru/863ebal
e

Pe3epBHbIii yPOK.
O06o006111eH1Ee TeMBI
«Coob11jecTBa 1
9KOJIOTUUECKHE CUCTEMbI»

34

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34

2.5







YUYEBHO-METOJUYECKOE OBECIIEUHEHHNE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOJUYECKHUE MATEPUAJIbI V11 YUUTEJIA

O ®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETHU
NHTEPHET
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