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HOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmsbl 10 OMOJIOTHH TEOPETUUYECKYIO OCHOBY JJIS OIIPEIeICHUs
MOAXOJ0B K (hOpMUPOBaHHUIO colaepkaHUsl ydeOHOro mnpeamera «bHoONOrHs» COCTaBHIIN:
koHnenryaibHbie TTosioxkeHuss @I'OC COO o B3auMo0OyCIIOBICHHOCTH TEJIeH, COJepIKaHMS,
pe3yabTaTOB 00yYeHUs U TPEOOBAHMM K YPOBHIO MOJIOTOBKH BBITYCKHUKOB, TIOJIOKEHUS 00
00IIUX MENSIX U MPUHITUIIAX, XaPaKTEPU3YIOINUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPETHETO
obmero oOpaszoBanms B Poccuiickoit ®Denepanuu, a TaKXKe IOJOKEHUS O CIEIU(pUKE
Oouosornu, €€ 3HAYCHWH B TIO3HAHWU >KMBOW TPUPOJBI U OOECIEUEHUH CYIICCTBOBAHUS
yenoBeueckoro oomiecta. CoriacHO Ha3BaHHBIM IIOJOKEHUSIM, OIPEICICHBl OCHOBHBIC
(GyHKIMH POTpaMMBI TIO OWOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosiormu 1aéT TpeacTaBiIeHHE O IesaX, 00 oOmel cTpareruu
oOy4eHHsI, BOCHUTAHUS W Pa3BUTHSA OOYYAIONMIUXCS CPEACTBAMH Yy4eOHOTO TIIpeaMeTa
«buonorusi», ompeaenser o0s3aTeNbHOE NPEIMETHOE COJEp)KAHUE, €ro CTPYKTYpY,
pacmpezieieHue Mo pasfeliaM U TeMaM, PEKOMEHAYEMYIO IOCIeN0BaTeIbHOCTh H3y4eHUS
yuyeOHOro Marepuana ¢ Y4ETOM MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3EH, JOTHKU
00pa30BaTeNpHOrO MPOIlecca, BO3PACTHBIX OCOOCHHOCTEN 00yJaroIMXCsl.

B nporpamme mo OuONOTMM TakKe Y4YUTHIBAIOTCS TpeOOBaHHS K IUIAHUPYEMBIM
JTUYHOCTHBIM, METAlPEJIMETHBIM U MPEIMETHBIM pe3ylbTaraM o0ydeHusi B (pOPMUPOBAHUU
OCHOBHBIX BHJIOB YU4€OHO-II03HABATEIbHON NEATEIbHOCTH/y4eOHBIX NeUCTBUN 00YJarOIIUXCs
10 OCBOCHHIO COJIepKaHUsI OMOJIOTHUECKOT0 00pa30BaHuUs.

B mporpamme no 6uonoruu (10—11 xnaccel, 6a30Bbli ypOBEHB) peaii30BaH MPUHIIUIL
MIPEeMCTBEHHOCTH B M3y4YeHUHM OHOJOrHM, Onarojaps uyeMy B HeH MpOCMAaTpPUBAETCS
HaIpaBJIEHHOCTh Ha pa3BUTHE 3HAHWHA, CBA3aHHBIX C (OPMHUPOBAHMEM ECTCCTBEHHO-
HAy4YHOTO MHUPOBO33PEHHUS, IIEHHOCTHBIX OPHEHTALMNA JIMYHOCTH, HKOJIOTHYECKOTO
MBIIUICHUSI, TPEJICTABICHUH O 3J0pOBOM o0Opa3e >XU3HU W OCpeKHbIM OTHOIICHHEM K
OKpyXarlel mnpupoaHoi cpene. Ilosromy Hapsay ¢ uzydeHHeM OOIIEOMONIOTHUECKUX
TEOPHil, a TaKXKe 3HAHUW O CTPOECHUHM KUBBIX CUCTEM PA3HOTO paHra U CYIIHOCTH OCHOBHBIX
MPOTEKAIINX B HHUX TMPOIECCOB B MporpaMMe IO OHOJIOTUU YAENEeHO BHHUMaHUE
WCIIOJIb30BAHUIO MOJYYEHHBIX 3HAHUN B MOBCEAHEBHOM JKM3HU I PEIICHUs MPUKIATHBIX
3a1a4, B TOM 4HcCie: NPO(UIAKTUKHA HACIEICTBEHHBIX 3a00JI€BaHMI YeIOBEKa, MEIUKO-
TeHETUYECKOTO  KOHCYJIbTHPOBAaHUS, OOOCHOBAaHUS  OSKOJOTMUYECKH  IeJIecooOpa3HOro
MOBEJEHUS B OKpYyXKalolled MNpUPOJHOM cpele, aHaliu3a BIUSHUA XO3AMCTBEHHOU
NEeSATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX YKOCUCTEM. Y CUIIEHUE
BHHUMaHUSA K MPUKIAJHON HAMPABICHHOCTH yueOHOTo mpenMera «bruosiorus MpoJIuKTOBaHO
HEOOXOIMMOCTBIO OOECTeUeHUs] YCIOBUW IS pEIIeHUs OJHOM M3 aKTyalbHBIX 3a/Ja4
IIKOJILHOTO OHMOJOrHYecKoro oOpa3oBaHUs, KOTOpas mpeiarnonaraeT (OpMUpPOBaHHUE Y
oOyJaromuxcsi CHOCOOHOCTH aIallTUPOBATHCA K M3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MUDA.

buonorus Ha ypoBHE cpefaHero oOIero oopazoBaHus 3aHUMAeT BaxxHoe mecTo. OHa
obecrnieurBaeT (OpMUpPOBaHUE Y OOYJAIOIMIUXCS MPEICTAaBICHUI O HAYYHOW KapTHHE MHUpA,
pacmupsieT u 0000IIaeT 3HAHUA O JKUBOW TpUpoJe, €€ OTIMYUTENbHBIX MpH3HAKaX —
YPOBHEBOW OpraHU3allMil U HBOJIIOLUHU, CO3MAa€T YCIOBUSA JIS: MO3HAHUS 3aKOHOB >KMBOU
npupoabl, GOpMUPOBaHUS (YHKIIMOHATHHOW T'PaMOTHOCTH, HABBIKOB 3I0POBOTO U
Oe3omacHOr0 00pa3a >KWU3HM, JKOJOTHYECKOTO MBIINUICHUS, [IEHHOCTHOTO OTHOIIEHUS K
YKUBOU IIPUPOJE U YETOBEKY.

bonpiioe 3HaueHWe OHWONOTHS WMEET TakKe JUIS PeUIeHHs BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpPEAHEro OOIIero oOpa30BaHMs, COIUANU3ANNA O0YYarOIIMXCS.
N3ydyenne Ouonoruu oOecrieunBaeT YCIOBUS i (OPMHUPOBAHUS HMHTEIUICKTYalIbHBIX,
KOMMYHHKAIIMOHHBIX ¥ WH(GOPMAIMOHHBIX  HABBIKOB, JCTETHYECKOH  KYIbTYpHI,
CHOCOOCTBYET MHTETpAIMK OUOJIOTHUECKUX 3HAHUH C TIPEJICTABICHUSIMH U3 APYTUX yUeOHBIX



MPEeIMETOB, B YaCTHOCTH, (H3MKH, XUMHH M reorpaduu. HasBaHHBIC MOJIOKEHHUS O
npeaHasHauYeHUH y4eOHOro mnpenMera «BHOJOTHs» COCTaBHIM OCHOBY [UIS ONPEICICHUS
MOJIXOI0B K OTOOPY M CTPYKTYPUPOBAHHIO €T0 COJCPKAHUs, IPEJCTABICHHOTO B IPOTpaMMe
110 OMOJIOTHH.

Otbop conepxanus yueOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3HMIUH KyJIbTYpPOCOOOPAa3HOrO TOJXO0/a, B COOTBETCTBUU C KOTOPBIM
oOyyJaromuecs: JOJDKHBI OCBOUTH 3HAHUS U YMCHUs, 3HaYMMBbIC i1 (QOpMUpPOBaHHS OOIIEH
KYJIbTYPBI, ONPEICISIONINE aIeKBAaTHOE IMOBEJICHUE YEIIOBEKAa B OKPYKAIOUICH MPHPOIHOU
cpezne, BOCTpeOOBaHHBIC B MOBCETHEBHON JKM3HM W MPAKTHUECKOW nesitenbHocTH. Ocoboe
MECTO B 3TOHM CHCTEME 3HAHHMI 3aHUMAIOT DJIEMEHTHI COJICPIKaHUsl, KOTOPBIE CIIY)KaT OCHOBOU
st GOpPMHUPOBaHUS MIPEICTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MUpA U
[EHHOCTHBIX OPUCHTAIUSIX JIMYHOCTH, CIIOCOOCTBYIOIIUX T'yMaHH3allMd OMOJIOTHYECKOTO
o0Opa3oBaHus.

CTpyKTypHpOBaHHE COJACPIKaHUS Y4eOHOro Marepuaia B IpOrpaMMe 10 OHOJIOTHH
OCYIIECTBICHO C Y4YETOM MPHOPUTETHOTO 3HAYCHHS 3HAHWA 00 OTIUYHUTEIBHBIX
O0COOCHHOCTSIX KMBOW TPUPOABI, O €€ YpOBHEBOH OpraHu3alii W OJBOJIOIHMH. B
COOTBETCTBHUH C 3THM B CTPYKType ydeOHOro mpeaMera «bHONorusy» BIIEICHBI CICAYIOIINE
coJiepKareNbHble JTHHUU: «buosorus kak Hayka. MeTollbl Hay4yHOTrO TO3HaHUs», «KieTka
Kak Ouonoruyeckas cucremayn, «OpraHu3Mm Kak Ouonoruyeckas cucreMay, «Cucrema u
MHOT000pa3ue OPraHu4ecKoro Mupa», «IBONIOIUS >KUBON MPUPOIBDY, «IKOCUCTEMBI U
MIPUCYIIHE UM 3aKOHOMEPHOCTI.

Lenp u3yueHust yueOHOro mpeamera «buosnorus» Ha 60a30BOM YpOBHE — OBJIAJICHHE
O0yYaroIMMUCS 3HAHUSIMA O CTPYKTYPHO-(YHKIIMOHAJIBHON OpPraHU3allMH >KUBBIX CUCTEM
pa3HOro paHra W MPHOOPETEHHWE YMEHHUU WCIIOJIb30BaTh OTH 3HAHUS ISl TPaMOTHBIX
JCUCTBUH B OTHOUICHUU OOBEKTOB JKUBOH HPUPOABI U PEIICHHS PA3JIUYHBIX JKU3HECHHBIX
npooJeM.

Joctuxenne 1enu uzydeHus ydeOHoro mpenmera «buosnorus» Ha 06a30BOM ypoBHE
o0ecreunBaeTcs peleHueM CIeAYyomnX 3a1ay:

OCBOEHHE OOYYAIOIUMUCS CUCTEMBbl 3HAHMM O OHOJOTUYECKUX TEOPUSAX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MPaBUiIaX, CIYKalUX OCHOBOH sl popMHUpOBaHUS
MIPEJICTABJICHUI O €CTECTBEHHO-HAyYHOW KapTHMHE MHpa, O METOJaX HAay4yHOTO IO3HaHUS,
CTPOCHHH, MHOTOOOPa3UN M OCOOEHHOCTSX >KMBBIX CHUCTEM PA3HOTO YPOBHSI OpraHU3alllU,
BBIIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHH;

(dbopMupoBaHHEe y 00YJAIOMIMXCS TTO3HABATENbHBIX, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTE B Mpollecce aHamu3a MaHHBIX O MYTSAX pa3BUTUS B OMOJOTUU HAYYHBIX
B3TJISIOB, UACH U TOJIXOJI0B K H3YYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIiH;

CTaHOBJICHHE y OOydJarmuxcs oOmeld KylmbTyphl, (PYHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATh U OIEHUBATH SBICHHUS OKPYKAIOIIETO MHpA >KUBON MPHUPOJBI
Ha OCHOBAaHUH 3HAHUI U OTBITA, MOJTYYCHHBIX MTPH U3YYEHUH OHUOJIOTUH;

(dbopMupoBaHHEe y 00YJAIOIIUXCS YMEHUN WILTIOCTPUPOBATH 3HAUECHUE OUOIOTHUECKUX
3HAHUN B TPAKTHYECKON NEATEIBHOCTH YEIOBEKAa, Pa3BUTHUU COBPEMEHHBIX METUIIUMHCKUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUI;

BOCIIUTAaHHE yOEKIEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEIOBEKOM JKUBOW MPUPOIBI,
HEOOXOIMMOCTH OEpeHOr0 OTHOIICHHs] K HeW, COONIONCHUS DTHYECKUX HOPM IpHU
MIPOBEICHUHN OMOIOTUYECKUX UCCIIeIOBAHUM;

OCO3HaHUE [IEHHOCTH OMOIOTHYECKUX 3HAHUH JIJIsl IOBBIIIICHHS YPOBHS SKOJIOTHUECKON
KYJIbTYPBI, 17151 JOPMUPOBAHHUS HAYYHOTO MUPOBO33PECHHUS,

MIPUMEHEHHE TPUOOPETEHHBIX 3HAHUI U YMEHHI B MOBCEIHEBHOMN >KU3HH TSI OIEHKU
MOCNEACTBUI CBOEH NEATETHbHOCTU MO OTHOIICHHIO K OKpYXKaIIIel cpene, COOCTBEHHOMY
3I0pOBbI0, 000CHOBAaHUE U COOIIOIEHNE Mep TPODUTAKTUKY 3a00JIeBaHUH.



B cucreme cpennero oOmiero obOpaszoBanus «buonorus», uzydaemas Ha 0a30BOM
YpOBHE, SIBIIsSIeTCA 00s3aTeNIbHBIM Y4€OHBIM IPEIMETOM, BXOJAIIUM B COCTaB MPEIMETHON
obnactu «EcTecTBeHHO-HAayUHBIE [TPEIMETHI.

Jlnst m3yuyeHuss Ouwojornu Ha 0a30BOM YPOBHE CpEAHEro o0O0IIero ooOpa3oBaHUs
orBoautcs 68 yacos: B 10 kiacce — 34 vaca (1 gac B Hepenmto), B 11 kinacce — 34 gaca (1 gac B
HEJIEIIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOIHH ¢ OOLECTBEHHBIMU, TEXHUYECKUMH U JPYTUMH
€CTECTBEHHBIMM HayKaMH, ¢uiiocopueil, STUKOH, 3CTETUKON M mpaBoM. Ponb Ouosnoruu B
(bopMHpPOBaHUN COBPEMEHHON Hay4HOM KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

Mertoabl TO3HaHUS >KUBOM mHpupoabl (HAOMIOJEHHE, OHKCIEPUMEHT, OIIMCaHUE,
U3MepeHue, Kilaccuukanus, MOAEIMPOBaHNE, CTaTUCTHYECKas 00pabOTKa JaHHBIX).

JdemoHcTpauuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon nu ®@. Kpux.

Tabnuue! u cxemsl: «MeToabI TO3HAHUS XKUBOU TPUPOIBI».

JlaGoparopHble U NpaKTHYecKue padoThbl:

IIpaktuyeckass padora Ne 1. «lcronp3oBaHME pPa3IUYHBIX METOJOB IpPU HM3YyYEHUU
OHOJIOTUYEeCKHX 00OBEKTOBY.

Tema 2. ’KuBble cucTeMbl M1 X OPraHU3aI U,

Xussle cucremsl (0MOCUCTEMBI) Kak MpeAMET u3ydeHust Ouonoruu. OTiauyue >KUBbIX
CHCTEM OT HEOPTaHUYECKON MPUPOJIBI.

CpoiictBa OmocucteM U HX pa3HooOpa3ue. YpPOBHM OpraHu3allud OHOCHCTEM:
MOJICKYJISIPHBIM,  KJIETOYHBIM, TKaHEBBbI, OPraHU3MEHHbIH, MOIMYJSAMOHHO-BUOBOIA,
AKOCHCTEMHBIN (OMOTeOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdeMoHcTpanum:

Tabnuupl u cxembl: «OCHOBHBIE NMPHU3HAKH JKU3HNW», «YPOBHU OpPraHU3aLUU >KUBOM
HPUPOIBI».

Ob6opynoBanue: moaens Moiekyis! JJHK.

Tema 3. XumMH4eCKHil COCTaB U CTPOCHHE KJIECTKH.

XVMMHYECKUH  COCTaB  KJIETKM. XHMHUYECKHE  DJJEMEHTHI:  MAaKPOAJIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpabHbIE BEIIECTBA.

@DyHKIMM BOJBI U MUHEPAJIBHBIX BEHIECTB B KieTKe. llomaepxkaHue 0CMOTHUYECKOTO
OanaHca.

benku. CoctaB u cTpoeHMe O€nKOB. AMUHOKHCIOTBI — MOHOMEpHI O€JKOB.
He3zameHnMbleE W 3aMEHMMBIE AMHUHOKUCIOTBL. AMMHOKHMCIOTHBI COCTaB. YPOBHU
CTPYKTYpbl O€IKOBOH MOJIeKyNbl (TIepBUYHAS, BTOPUYHAs, TPETUYHAs U UYETBEPTHYHAsS
CTPYKTypa). XuMHUECKue cBOMCTBa OenkoB. buonornyeckue GyHKIun 6eIKoB.

depMeHThI — Ouosornueckue kKaranuzaropsl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTP,
cyoctpatHas crneunpuuHoctb. Kodepmentsl. Buramunsl. Otanuus QepMEHTOB OT
HEOPraHMUYECKUX KaTaJIn3aTOpPOB.

VYraeBoasl: MoOHOcaxapuibl (TJr0K03a, pubo3a U Je30Kkcupubo3a), Jaucaxapuibl
(caxapo3sa, JnakTo3a) M TOJMcaxapuabl (Kpaxmaj, TJIMKOTeH, 1eJUI0jI03a). buomornueckue
(GYHKIIUU YTIIEBOJIOB.

Junuasl: Tpurauuepuasl, ¢ocdomunuabl, crepouasl. ['uapodunbHO-rHIPOGOOHBIE
cBoiicTBa. bruonornueckue ¢yHkumu nununoB. CpaBHEHHE YITIEBOJOB, OEJIKOB U JIMIUAOB
KaK MCTOYHHKOB DHEPIHUU.

Hyxneunosbsie kucnorsl: JJHK m PHK. Hykmeotunbl — MOHOMEpPBI HYKJIEHMHOBBIX
kuciotr. Ctpoenne u ¢ynkuun JIHK. Crpoenne um ¢ynxunuum PHK. Buasr PHK. AT®:
CTpoeHHuE U (YHKIIHU.

[Murtonorus — Hayka o kieTke. KiierouHnas Teopust — npuMep B3aUMOJAEHCTBUA UAEH U
(akTOB B HAYYHOM MO3HAHUU. METO bl N3YUEHHSI KIIETKH.

Knerka kak menoctHass >kuBas cuctema. OOmue NpU3HAKK KIETOK: 3aMKHYTas
HapyxHas MmeMOpana, Monexynsl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oelka.



Tunsl KJIEeTOK: JyKapuOTHYecKass U Ipokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
MpoKapuoTHUecKor KieTku. Kierounas creHka Oakrepuil. CTpoeHHE SyKapHOTHUECKOU
kJIeTKd. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON M TPUOHO KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIETOYHAs! CTEHKA, TTTUKOKAJINKC, UX (PYHKIIHH.
[InazmaTnueckass memOpaHa, e€ cBoicTBa M (yHKuuu. lluTomnazmMa u e€ OpraHouibl.
OnnomemOpannble  opranouasl  kietkw: OIIC, ammapar  [olbIKH,  JTU30COMBI.
[lonyaBTOHOMHBIE OpraHOMJbl KJIETKH: MUTOXOHApUH, Iactuasl. [Ipouncxoxnenue
MUTOXOHApHUI ¥ minacTua. Bunel minactun. HememOpaHnHble opraHoOU/Ibl KIETKU: pUOOCOMBI,
KJIIETOYHBIA LEHTP, LEHTPUOIH, PECHUYKH, XKIYTUKH. DyHKIMM OpPraHOUJIOB KIIETKH.
Bxitouenus.

SAnpo — perynasTopHbld 1eHTp KieTkd. CTpoeHue sjpa: sepHas o000J04Ka,
KapuoIlIa3Ma, XpOMATHH, SAAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeIECTB B KIIETKE.

JdeMmoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ulneitnen, P. Bupxos, [Ix. Yotcos,
®. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Huarpammsbl: «PacnpeneneHue XHUMHYECKUX 3JIEMEHTOB B HEKHUBOM IPUPOIE»,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B JKUBOU MTPUPOIE».

Tabnupst u cxemsl: «llepuoanueckas Tabnuiia XUMHUYECKUX AJIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOJbI», «buocunres Oenka», «CTpoeHune MoJeKynsl Oenka», «CTpoeHue
dbepmenta», «Hykiennossie kuciotel. JIHK», «Ctpoenue monexkynsl AT®O», «CtpoeHue
JYKapUOTHYECKOW KIEeTKN», «CTpoeHue >KUBOTHOW KIETKW», «CTpOeHuEe pacTUTEIbHON
KJIETKU», «CTpOEHHE MPOKAPUOTHUECKON KIETKN», «CTpoeHHE siapa KIETKN», «YTIEBOAbI,
«JInmmapey.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYyJIOBaHME ISl MPOBEACHUS HAOIIOICHUH,
U3MEpEeHUil, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadoThI:

JIaboparopHas pabota Ne 1. «M3yueHne KaTaTuTHUYECKONH aKTUBHOCTU (EPMEHTOB (Ha
MIpUMEPE aMUIIa3bl UJIM KaTala3bl)».

JlaboparopHasi pabora Ne 2. «M3yueHue CTpOEHUS KIETOK PACTCHUM, KUBOTHBIX U
OakTepuil oI MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’KuzHeneATEJIbHOCTh KJIECTKH.

OOmen BemiecTB, WiIM MeTabomu3M. AccuMunsAIUs (MIACTHYECKU OOMEH) U
TUCCUMMIIALUS (PHEPTeTUUECKUd OOMEH) — IBE CTOPOHBI €IMHOIO IMpoliecca MeTaboiau3Ma.
Ponb 3aK0HOB cOXpaHEeHHs BELIECTB M SHEPTUU B TOHUMAaHUU MeTaboIn3Ma.

Tumnbl oOMeHa BelecTB: aBTOTPOHBIN U rerepoTpodHbIi. Poibs hepmMeHTOB B 0OMEHe
BEILIECTB U MPEBPAIICHUU SHEPTUHU B KIIETKE.

®orocunte3. CBeroBas u TemHOBas ¢asbl (orocuHTe3a. Peakmum doTocuHTesa.
OddexTuBHOCTL PoTOCHHTE3a. 3HaUeHHE (OTOCHHTE3a A KM3HM Ha 3emie. BnusHwue
yCIOBUH Cpeabl HA POTOCHHTE3 M CIIOCOOBI OBBIIICHUS €70 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHui.

XeMocHHTe3. XEeMOCUHTE3UPYOIIKe 0akTepuu. 3HaUeHUEe XEMOCHUHTEe3a IS )KU3HU Ha
3emie.

DHepreTudyeckuii oOMeH B KIeTke. PacmiermiieHue BeIIeCTB, BBIACIECHUE U
aKKyMyJIMPDOBaHHE DHEPTUM B KJIETKE. OTalbl JHEpPreTudeckoro oOmeHa. [ mukomms.
Bpoxenue u ero Buasl. Kucioponoe okuciaeHue, Wik KI€TOYHOE AbixaHue. OKUCIUTENbHOE
dochopunmupoBanue. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHA.

Peaknum martpuyHoro cuntesa. ['enermueckas uHpopmauus u JAHK. Peanuzanums
TeHeTUYECKON nHpopMaluu B KieTke. ['eHeTnyeckuit Ko u ero cBoiictBa. TpaHCKpUMIIHUS —



MarpuuHblii cuHTe3 PHK. Tpancmsmus — OwocuHTe3 Oenka. ITanbl  TPaHCISAIUH.
KoaupoBanue amunokucior. Pons pubocom B OuocuHTese Oenka.

Hexknerounsie ¢opmbl xu3Hu — BuUpychl. HMcropust oTkpeitusi BupycoB (1. .
NBanoBckuii). OcOOEHHOCTH CTPOEHUS U KM3HEHHOrO LHMKIAa BUpYcoB. bakrepuodaru.
bone3nn pacrteHmii, JKMBOTHBIX W  4YEJIOBEKa, BbI3bIBAEMbIE BUpycamH. Bupyc
nMmmyHoaedunura denoBeka (BUY) — Bo3Oymurtens CIIMJla. OOpaTHash TpaHCKPHUIIIUA,
peBeprasa u unTerpasa. Ilpodunaktuka pacrnpocTpaHeHHsI BAPYCHBIX 3a00JI€BaHUM.

JdemoHcTpauuu:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsszes.

Tabmuet u  cxembl: «Tumbl  nutanus», «Metabonusm», «MUTOXOHIPUSY,
«DHepreTuueckuii oomMen», «Ximopormiacty, «Potocunre3y», «Ctpoenue JJHK», «Ctpoenue
u (QyHkumoHnupoBanue TreHa», «Cunre3 Oenka», «['eHernyeckuit koa», «Bupycsn,
«bakrepuodarn», «Ctpoenue u >xu3HeHHbIM muka Bupyca CIIN[a, Oaxrepuodaray,
«Penmukanus [JJHK».

Ob6opynoBanue: Moaenu-ammukanud «Yasoenne JIHK u  Tpanckpummmsy,
«buocuntes 6enka», «CTpoeHHne KIETKU», Mojenb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Krnerounslii 1Mk, WK KU3HEHHBIA LUK KieTku. MuTtepdaza u muros. [Ipoueccsl,
nporekarmue B uHTepdase. Permnmukanus — peakuus MatpuuHoro cunreza JIHK. Ctpoenue
XpoMOCOM. XPOMOCOMHBIN Ha0Op — KapuOTHIL. J[UIJITOUIHBIA U TallJIOUIHBIA XPOMOCOMHBIE
HaOopel. Xpomatunbl. LluTonmorndeckue OCHOBBI Pa3MHOXKEHHS W HHAWBHIYaTbLHOTO
pa3BUTHUSL OPTaHU3MOB.

Jenenne kierkn — muto3. Cragum muto3a. [Ipomeccsl, nmpoucxonsdiue Ha pa3HbIX
CTaAUSAX MUTO3a. BHOJIIOrMuecKuii CMBICII MUTO3A.

[IporpamMmmupyemas rubenb KJIETKH — allonTo3.

@opMbl pa3MHOXKEHHS OpraHuU3MOB: Oecrmojoe U TmosioBoe. Bunbl Oecronoro
Pa3MHOXKEHHUS: JIeIeHHEe HaJBOE, TOYKOBAHUE OJTHO- U MHOTOKJIETOYHBIX, CTIOPOOOPA30BAHUE,
BEre€TaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KJIOHHUPOBAHUE OPTAaHU3MOB, €r0 3HAUEHHUE AJIs
CEJIKIUU.

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECTONOTO.

Metios. Ctaguun meio3a. [Iponeccel, npoucxoasaume Ha ctagusax Menosa. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. bruonorudyeckuii CMbIC U 3HaUEHHE Meio3a.

I'amerorenes — mporecc 00pa30BaHUS TOJOBBIX KJIETOK Yy >KMBOTHBIX. [lojoBbie
Kele3bl: CEeMEHHHKU M sSUYHUKU. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX KJIETOK — TaMeT
(cmepmaTo3ouy, AiilIeKIIeTKa) — cHepMatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHUS
SIMIIEKIIETOK U criepMaro3ou1oB. OmnonorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTeHE3). DOMOpPHUOHAIBHOE pa3BUTHE (IMOpUOTEHE3).
Ortanbel SMOPUOHANBHOTO PAa3BUTHUS y MO3BOHOYHBIX KUBOTHBIX: IPOOJIEHUE, TaCTPYIISIIHS,
opranorenes3. IlocTomMOpuoHanbHOE pa3zBuTHE. THUIBI MOCTIMOPUOHAIBHOTO Pa3BUTHSL:
npsiMoe, HempsMoe (JTMYMHOYHOE). BrusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 LIBETKOBOTO PACTEHHUsS: CTPOEHUE CEMEHH,
CTaJNM Pa3BUTHUA.

JdemMoHcTpanum:

Tabmuie! u cxeMbl: «@OpPMBI pa3MHOKEHHUST OPTAaHU3MOBY, «J|BOiTHOE OMIIO0TBOpEHNE
y IBETKOBBIX pacTeHui», «BererarnBHOe pa3MHOXKEHHE pacTeHUI», «JleleHne KIeTKu
OakTepuit», «CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIeTOUHBIN UKD,
«Permmmukanua THK», «Murtosy», «Meiio3», «IIpsamoe u Henpsimoe pa3ButHe», «l'amerorenes
y MIIEKOTIUTAIOLIUX U YeJI0BeKa», «OCHOBHbBIE CTAMU OHTOT'C€HE3a.



O6opynoBaHue: MEKPOCKOI, MUKpompenapatbl «CriepMaTo30u/ bl MIEKOUTAIOIIETOY,
«slineknerka miiekonuraroueroy, «KapuokuHes B KIETKax KOpPEIIKa JyKa», MarHUTHas
MoeNb-anrunkamnus «/lenenue knetku», monens JIHK, Moaens metadasHOM XpPOMOCOMBI.

JlabGopaTropHble H NpaKTHYecKue padoThbl:

JlaGopaTtopHas padota Ne 3. «HaOmrogeHue MUTO3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa
Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTopHass pabora Ne 4. «l3ydeHHe CTPOCHHS IIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax».

Tema 6. HaciieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amauu reHeTuku. Mcropusi pa3BUTUS TEHETUKH. Poib LUTOIOTUM U
SMOPHOJIOTUM B CTAaHOBJICHHMM TE€HETUKH. BKiam pOCCHMCKUX M 3apyOe)KHBIX YUEHBIX B
pa3BUTHE TEHETUKH. MeToabpl TeHEeTUKH (THOPUIIOIOTHYECKUN, ITMTOTCHETUYCCKHM,
MOJICKYJIIpHO-TeHeTHUecKkui).  OCHOBHBIC  TCHETHYECKHE  TIOHATHS. | eHeThueckas
CUMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTM  HACJEIOBAaHMS IMPU3HAKOB, ycTaHoBieHHble [. Menngenem.
MoHoruOpuaHOe CKpelMBaHue. 3aKOH €IMHOO0Opa3us THOPHIOB IIEPBOTO IOKOJICHUS.
[IpaBuino noMUHUpOBaHMS. 3aKOH pacCUICIUICHHWs MPU3HAKOB. ['MMoTe3a 4YUCTOTHI TaMer.
[TonHoe ¥ HemoJHOe JOMUHUPOBAHUE.

JluruOpuaHoe CKpellMBaHUE. 3aKOH HE3aBHCHMOIO HACJICJAOBAHHUS TMPHU3HAKOB.
[{uToreHeTn4ecKkre OCHOBBI JUTHOPHUIHOTO CKPEIIMBaHUA. AHAIH3UPYIOIIEe CKpEIlMBaHUE.
Hcnonb30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIS ONIPEIeTICHHs T€HOTUIIA OCOOH.

CuerieHHoe HacnenoBaHue mnpuszHakoB. Pabora T. Moprana mno cuenjgeHHOMY
HacjeA0BaHUIO reHoB. HapylieHue clienyieHus TeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHas TEOpUs HACTEACTBEHHOCTH. [ eHeTuuecKre KapThl.

I'enetnka mnona. XpoOMOCOMHOE OIpeAelieHHe 1oJla. AyTOCOMBI U IOJOBBIE
XpoMOCOMBI. ['OMOraMeTHble M TeTeporameTHbie opraHu3Mbl. HaciegoBaHue MpH3HAKOB,
CIICTUIEHHBIX C ITOJIOM.

HUsmenunBocTth. Buasl M3MEHUYMBOCTH: HEHACJEICTBEHHas W HaclieAcTBeHHas. Poap
CpeIbl B  HEHACJENCTBEHHOM HW3MEHUMBOCTH. XapaKTepUCTHKAa MOAU(DUKAIIMOHHON
M3MEHYMBOCTH. BapuaiimonHslii psg ¥ BapuallMoHHas KpuBas. Hopma peakuuu nmpu3Haka.
KonnuecTBeHHbIE M KauyeCTBEHHbIE TMPU3HAKM M HUX HopMa peakuuu. CBolicTBa
MOAU(PHUKAITIOHHON U3MEHUUBOCTH.

Hacnencreennas, 580071 FeHOTUIYecKas, W3MEHYHBOCTb. KomOunHaTuBHAas
W3MEHUYUBOCTh. Mei03 M MOJOBOM MpoIlecC — OCHOBa KOMOMHATMBHONW H3MEHYMBOCTH.
MyrtannoHHass M3MeHUMBOCTh. Kiaccubukanus MyTanuid: TEHHbIE, XpPOMOCOMHBIE,
reHoMHbIe. YacToTa ¥ mpUYUHBI MyTanuii. MyTtareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX
pAOB B HacieACTBeHHOM n3meHunBocty H. 1. BaBumosa.

BuesaepHast HaCIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka yenoseka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T€HETHUKHU YEJIOBEKa:
TeHEaNOTUYECKUI, OJM3HENOBbIN, HIUTOTCHETHUYECKU, OMOXMMHUYECKUN, MOJIEKYISIPHO-
reHeTuyeckuid. COBpEMEHHOE ONpe/IeJIEHUe T€HOTHIA: MOJHOT€HOMHOE CEKBEHUPOBAHUE,
TeHOTUITUPOBaHUE, B TOM uncie ¢ nomomisto [111P-ananu3a. HacneacrBeHHbie 3a00neBaHus
YeloBeKa: TEHHble OoNle3HH, OOJEe3HHM C HACIEJACTBEHHOW MPEIpacloNoKEHHOCTHIO,
XxpoMocoMHbIe Oone3nn. CoMaTWyecKkue W TeHepaTUBHbIE MyTanuu. CTBOJOBBIE KJIETKH.
[MpuHIMIBL  340pOBOTO  O0pa3a IKU3HU, JUATHOCTUKH, TMPOPWIAKTUKH U JICYCHHS
TeHETUYSCKUX OoJe3HEIA. Menuko-TeHETHUECKOe KOHCYJIbTUPOBAHUE. 3HayeHue
MEIWIIMHCKOW TEHEeTUKU B TPEJOTBPAIICHUH M JICUCHWHW TEHETHYEeCKUX 3a00NeBaHUi
YyeJI0BeKa.

JdemMoHcTpanum:

Ioptpets: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecorckuii, H. 1. BaBunos.



Tabmuupl u cxembl: «MOHOTHOPHIHOE CKpEIIMBAaHUE M €ro IHUTOrCHETHYeCKas
OCHOBa», «3aKOH PaCHICIJICHUS U €r0 [IUTOTCHETUYECKass OCHOBAY», «3aKOH YMCTOTHI TaMET»,
«/lurnbpunnoe ckpemmBanuey, «l{uTonorndyeckue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHH,
«Meno3y, «B3zauMoneHcTBUE aJUICIbHBIX TE€HOBY», «l['@HEeTMYEeCKHe KapThl PaCTECHUH,
JKHUBOTHBIX M 4eJIOBEKay», «I'€HeTuKa mnojuay», «3aKOHOMEPHOCTH HACJIEIOBAHUS, CLICTUICHHOTO
¢ mnojsoM», «KapuoTumbl yemoBeKa M JKUBOTHBIX», «BuUIbl  HM3MEHUHUBOCTHY,
«MoaudukanmonHas U3MEHUYMBOCThY, «HacnenoBanue pesyc-dakropa», «['eHeTuka rpyri
KpoBU», «MyTallMOHHAs! U3MEHUYUBOCThHY.

O6opynoBanue: MoJeIu-anIuITMKaIun «MOHOTHOpUIHOE CKpelmmBanuey», «HemomnHoe
JTOMUHUPOBaHHUEY, «urndpumaHoe ckpenuBanuey», «llepekpéct XpoMocom», MUKPOCKOI H
MuKporpenapar «/[po3oduna» (Hopma, Mytanmuu (OpPMBI KPBUILEB M OKPAcKH Teja),
repOapuii «I'opox MOCEeBHOM.

JlabGopaTropHble H NpaKTHYecKue padoThbl:

Jlaboparopnass pabota Ne 5. «M3yueHue pe3ynbTaToB MOHOTHUOPHIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(HIBI Ha TOTOBBIX MUKpOIIpEnapaTaxy.

Jlaboparopnass pabota No 6. «M3yueHue MoaUGUKAIMOHHONW HW3MEHYHBOCTH,
MOCTPOEHUE BapUALMOHHOIO Ps/ia U BAPUALIMOHHOU KPUBOW.

JlaGoparopuass pabora No 7. «AHanu3 MyTauuid y Apo30QHIbI Ha TOTOBBIX
MUKpOIpenapaTax».

[TpakTrueckas padota Ne 2. «CocTaBlICHHE U aHAJIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa M MpoIecc. 3apoxkKACHUE CEJEKIMU U JoMecTUKalusa. Yuenue H.
. BaBuioBa 0 LIeHTpax MPOUCXOXKACHUS U MHOr00Opasusi KyJIbTYpPHBIX pacTeHuil. L{eHTpbI
MPOUCXOXKACHUSA IOMAIIIHUX KUBOTHBIX. COpT, OPOJIa, ITAMM.

CoBpeMeHHbIE METO/IbI CEJeKIIMU. MacCOBbIM 1 MHIWBUIyaTbHBI OTOOPHI B CEIEKIIUU
pacTeHMH M SKMBOTHBIX. OlleHKa »dKcTepbepa. bBIM3KOPOJICTBEHHOE CKpElIMBaHUE —
uHOpuauHT. Yncras nuaust. CKpelrBaHue YUCThIX TUHUH. ['eTeposuc, uinm rubpuaHas cuia.
Heponctsennoe ckpemmBanue — ayrOpuauHr. OtganéHHas ruOpuan3anus U e€ yCIexu.
HckyccTBeHHBIM MyTareHe3 M MOJy4eHHUE MOJUIIONI0B. JIOCTHIKEHHSI CeIeKIIMU pacTeHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus Kak oTpacib NPOU3BOACTBA. ['€HHAs WMHXKEHEpHs. DTamlbl CO3JaHUsA
pexombunantHoit JIHK u Tpancrennsix opranmsmoB. Kierounas mHxkeHepus. KnetouHsbie
KYJIbTYpBI. MUuKpOKIOHaIBbHOE pa3MHOXEHUE pacTeHuM. KnonupoBanue
BBICOKOIIPOJYKTUBHBIX CEIbCKOXO35MCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKHE U ITUUYECKHE
npo6iembl. [MO — reneTndyecku MOAUGUITMPOBAHHBIE OPTAHU3MBL.

JleMoHCTpanuu:

[Hoptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmuier u cxeMbl: kapta «L{eHTpBl TPOUCXOXKACHUS U MHOTO000pa3usi KyIbTYPHBIX
pactenuit», «llopoapl TOMamIHUX JKUBOTHBIX», «CopTa KyJIBTYPHBIX PpacTEHUI,
«Otnanénnas rudpuamsanusy, «Pabotel akamemuka M. @. HBanoBay, «llonummonnusy,
«O0BEeKTHI OMOTEXHONOTUNY, «KIIeTouHbIE KyIbTyphl U KIOHUpOBaHUEY, «KOHCTpynpoBaHue
U IIEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYISDKU TUIO0OB U KOPHEIUIOJOB JUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CelbCKOX035ICTBEHHBIE PACTEHUS Y.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Dkckypcusi «OCHOBHBIE METOJIBI U JIOCTHKEHHUS CENIEKIIMM PACTeHUN M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO ()epMy, COPTOUCTIBITATENFHBIA yIaCTOK, B TEIUTMYHOE
X03SIICTBO, JTa0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



11 KITACC

Tema 1. DBoJIIOLIMOHHAS ONOJIOTHS.

[IpennocslIku BOZHUKHOBEHHUS BOJIIOLUOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€
MecTo B Ouojoruu. BiausiHue 3BOIIOIIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CuzerenscrBa 3Bomonuu. llaneoHTonorndeckue: MocCieN0BaTEIbHOCTD IOSBICHUS
BUJIOB B IAJICOHTOJOIMYECKOW JIETONHUCH, MepexoiHble (opmbl. buoreorpapuyeckue:
CXOJICTBO U paznuuue GayH u (op MaTEpUKOB U OCTPOBOB.

OMOpHOJIOrMYECKUE: CXOJACTBA U PA3JIN4Us SMOPHOHOB pa3HbIX BUIOB M03BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJIOTM4YHBbIE, PYAMMEHTApHBIE OPIaHBbI,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomonmonHas teopuss Y. Jlapsuna. [Ipeanoceulku BO3HUKHOBEHHUS IapBUHU3MA.
JIBIDKyILIMe CHJIbl 3BOJIIOLMU BHUJIOB 1O JlapBuHY (M30BITOYHOE pPAa3MHOXKEHUE MpU
OTPaHUYEHHOCTH PECYpCcOB, HeomNpeAeaéHHas W3MEHYMBOCTb, OOpb0Oa 3a CyIIECTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas teopus sBoorun (CTD) u e€ 0OCHOBHBIE MOJTOKEHHUS.

Muxkpossomntonus. [Tonmynsanus kak equHULA BUA U 3BOJIIOLUY.

JBrokyie cuiibl ((pakTopbl) HBOJIIOLUM BUJOB B MpUpoae. MyTallMOHHBIN Mpolecc u
KOMOMHATHBHAs W3MEHUYMBOCTb. l[lomynsuuoHHble BOJMHBI U Jpeld reHoB. M3zomsanus u
MUTpaLUs.

EcrectBenHbIil 0TOOp — Hanpasistomuil Gaxkrop 3Boironuu. OopMbl €CTECTBEHHOIO
orbopa.

[IpucnocoOaeHHOCTh ~ OpPraHU3MOB  Kak  pe3yinbTaT  sBostouuu.  [Ipumepsl
HPUCIIOCOOIEHUH Y OpraHu3MoB. ApoMopdo3bl U HAMO0AAANITALIUH.

Bun u Bupoo6pasosanue. Kpurepun Buma. OcHOBHBIE (OpPMBI BHI000pa30OBaHUS:
reorpagpuueckoe, 3K0JI0rHYECKOe.

Maxpossosmonust. @opMbl 3BoIOLUM: (pUIeTHYecKas, TMBEpreHTHas, KOHBEpPreHTHas,
napasiensHas. HeoOpaTuMocTs 3BOMIONNH.

[IponucxoxkaeHne OT  HeCHENMAIM3UpPOBaHHBIX  IpenkoB.  IIporpeccupyromas
crienanu3anns. AganTuBHas pajnuanus.

JdemoncTpanum:

IToprpetsr: K. JInunnen, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkens, . Mromnep, A. H. CeBepros.

Tabmuupel u cxembl: «Pa3BUTHE OpPraHMYECKOro Mupa Ha 3emie», «3apOoJbIlIH
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Popmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EctecTBennslit  0TO0p», «MHOroo0pasue copToB pacTeHHi», «MHoroodpasue Mnopon
KHUBOTHBIX»,  «[lomymsauum»,  «MyTalMOHHAas  H3MEHYMBOCTBY,  «ApPOMOPGO3bI»,
«Maunoanantanuny, «O0mas neresepanusy, «/IBmwKymue cuisl Boonun», «Kapra-cxema
Mmapuipyta nyremectsus Y. Jlapsunay, «bopsba 3a cymectBoBanuey, «IIpucrnocobieHHOCTD
OpraHu3MoBy, «I eorpaduyeckoe BH1000pazoBaHue», « DKOJOTHIECKOE BUI000pa30BaAHUE.

OO6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Da3IUYHBIMU THUIIAMH OKpacKH, Habop
IUIO/IOB M ceMsiH, KoJuteKuus «IIprumMepsl 3alUTHBIX PUCTIOCOOIEHUH Y )KUBOTHBIX», MOJIEITh
«OCHOBHBIE HaIpaBlIEHUs] HBOJIOLMM», 00bEMHas Mojenb «CTpoeHHe TOJOBHOTO MO3ra
IT03BOHOYHBIX .

buoreorpaduyeckas kapra mupa, KojuleKuus «DOpMbI COXPaHHOCTH HCKOMAEMBIX
KUBOTHBIX M pacTeHuil», Moxaens ammmkamus «llepekpéct Xpomocom», BIaKHbIE
npemnapatsl «Pa3BuTHe HacekoMoro», «Pa3Butue JArymIku», MUKporpenapar «/Ipo3odunan
(HOpMa, MyTaluu (GOPMBI KPBUIEEB U OKPACKH TEIA).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparopnas pabota Ne 1. «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.



Jlaboparopuass pabota Ne 2. «OmnmcaHue NPHUCIIOCOOICHHOCTH OpraHusmMa Hu eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE KU3HU HA 3eMuie.

JloHayyHbple  NpEACTABIEHUS O 3apOXKICHUM KU3HU. HayuHble rumoressl
BO3HUKHOBEHHUS JXU3HM Ha 3emiie: abuoreHe3 M MaHCIEpMUs. XUMHUYECKas SBOJIOIMS.
AOHOTeHHBI CHHTE3 OpraHMYECKHX BEIIECTB W3 HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE
MOATBEPKICHNE XMUMHUYECKOH 3BoJolnu. HavanmpHble STanbl OMOJIOTHMYECKO 3BOJIOLIUU.
I'mnoresa PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTYP W  BO3HHKHOBEHHE
npotokyieTku. llepBrle KieTkn M ux 3BosronusA. @OopMUpPOBAaHME OCHOBHBIX I'PYII KUBBIX
OpraHU3MOB.

Pazputne xu3Hu Ha 3emsie mo 3pam W nepuojgaMm. Karapxen. Apxeilckas U
nporepo3oiickas 3pbl. [lanmeo3olickas spa ¥ e€ mepuoabl: KEMOPHUIMCKUN, OPIOBUKCKUH,
CUJTyPUICKUH, J€BOHCKUH, KAMEHHOYTOJIbHbBIN, TIEPMCKHU.

Me3o30iickas 3pa 1 €€ epuoibl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3zoiickast 3pa u €€ nepuo/ibl: MajeoreHOBbIA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KiumaTa U reojIorTM4ecKuX IporeccoB. OCHOBHBIE 3Talbl HBOIIOLUN
PacCTUTENBHOTO M KUBOTHOrOo Mupa. Apomopdo3bl y pacTeHud W KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema  OpraHMYecKOoro Mupa Kak  OTpaxeHue 3Boiarouud. (OCHOBHbIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

OBOJIIOLIMS  4YeJIOBEeKa. AHTpPONOJIOTMS Kak Hayka. Pa3BuTue mnpencraBieHUd o
MIPOUCXOXKACHUM 4YeloBeKa. MeToapl u3yuyeHus aHTpororese3a. CXOJCTBa W pa3ivyuuid
YeJI0BEKa U )KMBOTHBIX. CHCTEMATUUECKOE MTOJIOKEHUE YEJIOBEKa.

JBwxymme cunbl (dakTopsl) aHTpororeHe3a. HacnmeiacTBeHHass H3MEHYMBOCTh U
ecTecTBeHHbI 0TOOp. OOIIecTBeHHbI 00pa3 JKU3HMU, W3TOTOBIEHHE OpYyIUd Tpyna,
MBIIICHUE, PEYb.

OCHOBHBIE CTaU U BETBH HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YEI0BEK YMENbIN,
UYenosek npsamoxomamuii, YenoBek HeaHaepranbCkui, YenoBek pasymuelid. Haxonxu
HCKOMAaeMBIX OCTAaTKOB, BpeMs CYLIECTBOBaHMs, OOJIACTb pPACIpPOCTPAaHEHHs, OO0BEM
TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUS.

Yenoeueckue packl. OCHOBHbIE OOJIbIINE PAChl: €BPONCOUHAs (€Bpa3uiickas), Herpo-
aBcTpajoujHas (PKBaTOpUAbHAs), MOHTONOWHAs (a3MaTCKO-aMepUKaHCKast). YUepThl
MPUCIIOCOOJIEHHOCTH TPE/ICTAaBUTENeH YEIOBEYECKMX pac K YCJIOBHUSM CYLIECTBOBAHMSL.
EnuncTtBO uenoBeueckux pac. Kpurrka pacuzma.

JdemoHcTpanum:

IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumep, I'. Opu, Y. /{apsus.

Tabmuupt u  cxembl: «Bo3nukHoBeHue CoyiHe4yHOM cucTeMmbl», «Pa3BuTHe
OpraHuYecKoro Mupay, «PacturenbHas Kietkay, «KuBoTHas kietka», «lIpokapuornueckas
KJIeTKay, «COBpEMEHHasi CUCTEMa OPraHuYecKoro Mupa», «CpaBHEHHME aHATOMUYECKUX YEPT
CTPOGHHUS  YeloBeKa M YeJOBEKOOOpa3HbIX  00e3bsiH»,  «OCHOBHBIE  MecTa
MAJIEOHTOJOTUYECKMX HAXOJOK IPEAKOB COBPEMEHHOIO 4YeJOBEKa», «/IpeBHeimne mroan»,
«/IpeBHue moan», «IlepBble COBpeMEHHBIE JII0IN», «UenoBeuecKue pacoD.

Ob6opynoBanue: Mymspku «lIpoucxoxneHue uenoBeka» (OIOCTBI aBCTPaJIONUTEKA,
MUTEKAaHTPOIa, HeaHJAepTalblla, KPOMAaHBOHIIA), CIENKA WIM H300paKEHUS KaMEHHBIX
OpYIHii IepBOOBITHOTO YelloBeKa (KaMHU-YOMIEphl, pyousa, ckpebdia), FeOXpOHOIOTHYecKas
Tabnuia, KOJUeKIus «PopMbl COXPAaHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTEHUI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[TpakTuueckas padora Ne 1. «/3yueHue UCKOMAeMbIX OCTATKOB PACTEHUH U )KMBOTHBIX
B KOJUIEKLIMSIX).

OKcKypeusi «DBOJIOLUS OPraHUYEeCKOro Mupa Ha 3emie» (B eCTEeCTBEHHO-HAay4YHBIN
WM KpaeBETUECKUI My3€el).



Tema 3. Opranusmbl 4 OKpY KaOLias cpejaa.

OKoJIOTMSl KakK HayKa. 3aJadyd W pas3jelibl 3KOJIOrMU. MeTOoIbl 3KOJOTMYECKHX
HCCIeA0BaHUN. DKOJOTHYECKOEe MUPOBO33PEHNUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHHs  OpPraHU3MOB:  BOJHAs, HA3eMHO-BO3JAYIIHAs, I[TOYBEHHAas,
BHYTPUOpPraHU3MEHHasl.

Okonoruueckue pakropsl. Knaccuduxarms sxonoruyeckux pakTopoB: aOHOTUYECKUE,
OMOTHYECKHE U aHTponoreHHbie. JleficTBre 3KoIornyeckux (pakTopoB Ha OPraHU3MBI.

AbGuotnyeckue (QaxkTOphl: CBET, TEMIEPaTypa, BIAXKHOCTb. {DOTONEPUOIU3M.
[IpucnocoOnenus opraHu3MoB K JEHCTBUIO abHoTHYeckuX (QakTopoB. buomornyeckue
PUTMBI.

buotnueckue Qakropel. Buabl OHOTHYECKMX B3aUMOJEHCTBUN: KOHKYPEHIIUS,
XHUIIHAYECTBO, CcUMOMO3 U ero Qopmel. [lapasutusm, Koomepaius, MyTyalu3M,
KOMMEHCaJIU3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIM3M, HEUTpau3M. 3HauCHUE
OMOTHYECKMX B3aUMOJEHUCTBUN [UIsl  CYHIECTBOBAHHMSI OPraHM3MOB B  MPUPOTHBIX
COO0IIECTBAX.

DKOJIOTUYECKUE XapaKTEePUCTUKU MNonyasiuud. OCHOBHbBIE IOKA3aTENW MOILYIISIUU:
YUCJIEHHOCTh, IUIOTHOCTb, POXJIa€MOCTb, CMEPTHOCTb, MNPUPOCT, Murpauud. [uHamuka
YUCJICHHOCTHU MONYJISALUU U €€ PeryIsiusl.

JdeMoHcTpamum:

IToptpetsl: A. I'ymbonbaT, K. @. Pynse, O. I'ekkens.

Tabmuer u  cxembl: kapta «lIpupomnbie 30HBI 3emmm», «Cpensl OOUTaHUS
opranusmoBy, «®Dortonepuoauzm», «llomynsuun», «3aKOHOMEPHOCTH POCTAa YUCIEHHOCTU
nonyisiiuu uHpy3zopun-rydenskuy, «llumessie nenm».

JlaGopaTropHble H NpaKTHYecKue padoThl:

JlaboparopHnas paborta Ne 3. «Mopdonoruueckue 0cOOEHHOCTH PAaCTEHUI U3 pa3HbBIX
MECT OOUTaHHUSI.

JIaGoparopHas pabota Ne 4. «BnusHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Ipaktuueckass padora Ne 2. «[lomcyér MIOTHOCTHM MOMYJSAIUI pa3HBIX BHJIOB

pacTeHHI».
Tema 4. Coo01ecTBa M YKOJOTHYECKHE CHCTEMBI.
CooOmiectBo  opraHu3mMoB — OuonieHo3. CTpykTypbl OHOLIeHO3a:  BHJIOBaf,

IIPOCTPaHCTBEHHAs, Tpoduueckas (rnuuieBas). Bunpl-noMmuHanTsl. CBsi3u B OHOLIEHO3E.

Okonornyeckue cucreMsl (3xocuctemsl). IlonsTHe 00 sKocHcTeMe M OMOreoleHo3e.
OyHKIMOHAIbHbIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, PEHYLEHTHI.
KpyroBopot BellecTB U HMOTOK 3HEPrUM B dKocHucTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumeBble menu M cetd. OCHOBHBIE IOKa3aTeNId AKOCHUCTEMBI: OuoMacca,
OPOAYKIHUSA. DKOJOTHYECKUE MUPAMHJIbL: MPOIYKIIMH, YUCIEHHOCTH, Ouomacchl. CBOMHCTBa
HKOCHUCTEM: YCTOMUMBOCTb, CAMOperyisLus, pazsutue. Cykieccus.

[TpupoaHble 3KOCHUCTEMBL. DKOCHCTEMBI 03€p M peK. DKOCHCTeMa XBOHHOIo WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPONOT€HHBIE YKOCUCTEMBI. ATpOIKOCHCTEMBI. Y pOoskocucTeMbl. buonornueckoe u
X03SICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue  kak  ¢dakrop  ycroiumBoctH  3kocucteM.  CoxpaHeHue
OMO0JIOrNYEeCKOro pazHooOpa3us Ha 3emIie.

Yuenue B. U. Bepranckoro o 6uocdepe. I'panuipl, coctaB u CTpykTypa 6mocheps.
XKusoe BemectBo u ero ¢pyHkuuu. OcobeHHOCTH OHOChephl Kak I100aIbHON IKOCUCTEMBI.
JluHaMu4eckoe paBHOBECHE U 0OpaTHast CBsA3b B Onocdepe.

KpyroBopots! BemecTB U OMOr€OXMMHUYECKHE LUKIBI 3JIEMEHTOB (yriiepoja, a3oTa).
3oHanpHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBO B Ouocdepe 3emiu. AHTpPONOTeHHbIE H3MEHEHUsT B Ouocdepe.
I'moGasibHBIE HKOJIOTHUECKUE TPOOIIEMBI.



CocymiectBoBanue npuponbl U 4yenoBeuecTBa. CoxpaHeHue OHMOpa3HOOOpaszus Kak
OCHOBa yCTOHYMBOCTH Ouocdepbl. OCHOBa palMOHAIBLHOTO VYIPABICHHUS MPUPOIHBIMU
pecypcamu U UX HCToNb3oBaHue. JlOCTHKeHNs OMOJIOTHHU U OXpaHa MPUPO/IBL.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. N1. Bepnaackuii.

Tabmuer u  cxembl: «[lumessie wnenu», «bHOLEHO3: cOCTaB U CTPYKTypay,
«[Ipupoansie coobmectBa», «llenu nuranus», «kojaoruueckas nupamuaay, «buocdepa u
YeNoBeK», «IJKOCHUCTEMa IIUPOKOIMCTBEHHOIO Jeca», «IJKOCHUCTEMa XBOWHOTO Jiecay,
«buoueno3 Bomoémayn, «ArpoueHos», «lIpumepHble aHTPONOreHHbIE BO3ICHCTBHUS Ha
npupoay», «BakHelIne MCTOUHUKH 3arpsi3HEHUs] BO3AyXa U T'PYHTOBBIX Boa», «llouBa —
BaXKHEiIasg cocTaBisiomas Ouocdepb», «DakTopbl Aerpaganuu mnousy, «llapHUKOBBIN
ahdexT», «DakTOphl PATUOAKTHBHOTO 3arpsi3HeHUs Ouocdepsl», «OOmas CcTpykTypa
ouocdepnr», «PacmpocTtpanenue >xku3Hu B Ouochepe», «O30HOBBIM SKpaH Omochepbl»,
«KpyroBopot yriepoaa B 6uocdepe», «KpyroBopot a3ora B mpupoie.

O6opynoBanue:  Mojenb-aniuikKanus  «TunuyHble  OMOLIEHO3BI»,  Tepbapuit
«PacturenpHble  cooOmiecTBay, Koiekuuu «buoneHos», «BpemuTenu BaxHEHIINX
CEJIbCKOXO3SUCTBEHHBIX KYIbTYp», TepOapuu U KOJUIKIIMM PACTEHUH U >KUBOTHBIX,
MpUHAJICKANIME K pPa3HbIM SKOJOTHYECKHM TpyIliaM OfHoro Buaa, KpacHas KkHHTa
Poccuiickoit ®@eneparuu, M300paKeHHs] OXpaHSIEMBIX BHJIOB PACTCHHH W KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHUSA IIPOI'PAMMbBI 110
BMOJIOTMN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

Cormacio ®I'OC COO, ycraHaBIMBaIOTCS TpeOOBaHUSA K pe3yjabTaTaM OCBOCHUS
00y4aroIMMUCS IPOrpaMM CPeTHEro 00IIero 00pa3oBaHus: JMUHOCTHBIM, METAIIPEIMETHBIM
Y IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PE3yJIbTATOB OCBOECHUS NpenMera «buosiorus» BbIIECICHBI
CIIEYIOIIME COCTaBIISAIONIME: OCO3HAHHWE OOYYAIOUIUMUCS POCCHICKON TrpaskJaHCKOM
WJEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTU U CaMOOIPEAEIICHHUIO,
HaJIMYMe MOTHBAIMM K OOY4YeHHIO OHMOJIOTHH, ILIeJICHANpaBICHHOE Pa3BUTHE BHYTPEHHUX
yOexJIeHUil JIMYHOCTH HAa OCHOBE KIIOUEBBIX IIEHHOCTEH M HUCTOPHUYECKUX TpPaauluil
pa3BUTHUA  OHOJOTMYECKOTO 3HAHMUSA, TOTOBHOCTb U  CIHOCOOHOCTh  OOYYaromIMXCs
PYKOBOJACTBOBATbCS B CBOEU JACSATEIBHOCTH II€HHOCTHO-CMBICIOBBIMU  YCTAHOBKaMHU,
NPUCYIIMMH  CHCTEME  OHOJOTMYECKOro  O0pa3oBaHUsA, HaJIMYWe  HKOJIOTHMYECKOTO
MPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTH 1I€JIM U CTPOUTD KU3HEHHBIC TIJIAHbI.

JInyHOCTHBIE PE3yNbTaThl OCBOEHUS NpeameTa «bruonorus» N0CTUraloTCs B €IUHCTBE
y4eOHOW U BOCIIUTATEIbHON AECSITETbHOCTH B COOTBETCTBUH C TPAJAULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU, TPUHATHIMU
B 00IlIeCTBE MMpaBUJIaMHU U HOpMaMH MOBEJICHUS U CIIOCOOCTBYIOT IPOIIECCaM CaMOIO3HAHUS,
CaMOBOCHUTAHUS U CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEN MO3ULIUU JIMYHOCTH, IAaTPUOTU3MA,
YBaXXEHUS K 3aKOHY U MPABOMOPAIKY, YEIOBEKY TPy/la U CTapUIeMy MOKOJIEHHUIO, B3aUMHOIO
YBOKEHUSA, OCEpekKHOro OTHOUIEHHS K KYyJbTYpHOMY HACleIUI0 U  TPaTULUsIM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickont Penepanuu, Npupoae U OKPYKarollen cpele.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUs Yy4yeOHOro mnpeamera «bHONOrHS» TOKHBI
OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYAIOLIMXCSl PYKOBOJICTBOBATHCS C(POPMUPOBAHHOM
BHYTPEHHEH IIO3ULMEH JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTALMM, ITO3UTUBHBIX
BHYTPEHHUX YOEXKIEHHMH, COOTBETCTBYIOIIMX TPAAULIMOHHBIM IIEHHOCTSM POCCHUICKOTrO
o0111eCTBa, pacIIUPEHUE )KU3HEHHOT'O OMbITA U ONbITA JIEATEILHOCTH B IPOLIECCE pealn3aluu
OCHOBHBIX HaIIPABJICHUI BOCIIUTATEIILHON AEATEIBLHOCTH, B TOM YUCIIE B YACTHU:

1) rpakIaHCcKOro BOCHMTAHMSA:

C(OPMHPOBAHHOCTh TPAKIAHCKOM TO3ULUU OO0ydarolerocs Kak akTHUBHOIO MU
OTBETCTBEHHOT'0 4WJIEHa POCCUICKOIr0 O0IIIECTBa;

OCO3HaHME CBOMX KOHCTUTYLMOHHBIX MNpaB M O0O0sf3aHHOCTEH, yBaK€HHWE 3aKOHAa U
IIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TPU CO3JaHUM y4eOHBIX
MIPOEKTOB, PELICHUH Yy4eOHBIX M TI03HABATEIbHBIX 3a]ad, BBINOJHEHHHM OHOJIOIMYECKHX
JKCIIEPUMEHTOB;

CIOCOOHOCTh OMNpPENENATh COOCTBEHHYIO IMO3UIMIO I10 OTHOILIEHHIO K SBICHUSIM
COBPEMEHHOM KHU3HHU U OOBICHSATH €€;

YMEHUE YYMUTHIBATh B CBOMX JIGHCTBHSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOJIEH C pa3HbIMU YOEXKIEHUSIMM, KYJIbTYpHBIMH HEHHOCTSIMH U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
[IO3HABATENIBHBIX U MCCIIENOBAaTEIbCKUX 3aa4, YBAKUTEIBHOIO OTHOIICHUS K MHEHHUIO
OIITOHEHTOB MPU 00CYXkJIEHUH CIIOPHBIX BOIMPOCOB OMOIIOTHYECKOTO COJIEPKAHMS;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:



cOpPMUPOBAHHOCTh ~ POCCHICKOM  TpakIaHCKOM HWICHTHMYHOCTH, MaTPUOTU3MA,
YBa)XXEHHUS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTHU Iepes PoauHON, ropaocTu 3a CBOM
Kpai, cBOXO PonnHy, CBOl SI3bIK U KYyJbTYpPY, IPOLUIOE U HACTOSIIEE MHOTOHAMOHAIBHOTO
Hapona Poccuu;

LIECHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACJIEIUI0 M MaMITHUKaM HIPHUPOLIBI,
JNOCTHKEeHHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHMCKHX Y4YEHBIX B CTAHOBJCHHE U DPa3BUTHUE
OMOJIOTUM, TMOHUMAHUS 3HA4YCHHs OWOJOTMH B TO3HAHUHM 3aKOHOB MPUPOJBI, B KHU3HU
YeJl0BeKa U COBPEMEHHOIO OOIIECTBA;

uneitHass  yOeXIEHHOCTb, TOTOBHOCTb K CiHykeHHI0 U 3amute OTtedecTsa,
OTBETCTBEHHOCTH 3a €ro Cynb0Yy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HAPOa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMI0 M IPUHUMATh OCO3HAHHBIE  PEIleHUs,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POIUTENSIM, CO3JaHUIO CEMbH Ha OCHOBE
OCO3HAQHHOTO MPUHSATHS LIEHHOCTEM CEMEWHOW >KU3HU B COOTBETCTBUU C TPATULUSMHU
Haposi0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKIIOYas OCTETUKY ObITa, HAY4YHOTO U
TEXHHYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

[MOHMMAaHKE SMOLMOHAIIBHOTO BO3ACHCTBUSA KUBOM MPUPOBI U €€ HEHHOCTH;

TFOTOBHOCTh K CaMOBBIPa)KEHUIO B Pa3HbIX BHUJIaX UCKYCCTBA, CTPEMIICHUE MPOSIBIATH
KauecTBa TBOPYECKOM JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHWs, (POPMHPOBAHUS KYJBTYPbI 310POBb H
3MOIMOHAJIBHOIO 0JIArONOJIYYHs:

MOHMMaHWE M pealu3alus 37A0pOBOro U 0Oe3omacHoro obpaza XHU3HH (340pOBOE
MUTaHUE, COOJIO/IEHNE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBINA PEXKHUM 3aHATUN
U OTHbIXa, peryiaspHas Qu3udyeckas aKTUBHOCTb), OEpEeXKHOro, OTBETCTBEHHOTO U
KOMIIETEHTHOI'O OTHOUIEHUSI K COOCTBEHHOMY (hU3MUYECKOMY U TICUXHUUECKOMY 37I0POBBIO;

MOHMUMAaHUE I[IEHHOCTH NPaBUJ WHIUBUAYAIBHOTO M KOJIJIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIINX 3J0POBbIO U )KU3HU JIOCH;

OCO3HaHWE TOCTEACTBUN U HEMPUATUS BPEIHBIX MPUBBIYEK (YIOTPEOIECHUS alKOTOJs,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

FOTOBHOCTh K AKTHMBHOM  JEATENIBHOCTH  TEXHOJOTMYECKOM M COLIMAJIbHOM
HaMpPaBJIEHHOCTH, CIIOCOOHOCTh HHUIIUUPOBATD, IMJIAHUPOBATH U CAMOCTOSITEILHO BHITIONHATH
TaKyI0 JIeATebHOCTb;

MHTEpEC K pa3INuHbIM chepaM npodecCHOHATBHOM AeATENbHOCTH, YMEHHE COBEPILATh
OCO3HAHHBIN BBHIOOP Oyaymield mpodeccuu M peaar30BBIBATh COOCTBEHHBIE >KU3HEHHBIE
TIJIaHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHHUIO HA MPOTSHKEHUH Beei
KU3HH;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA

HKOJIOTUYECKU I1eJIeco00pa3Hoe OTHOIIEHHE K MPHpOJie KaK HMCTOYHMKY >KM3HM Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS YKOJOTHYECKON KYJIBTYpPHI: TPHOOPETEHUE OMbITA IJIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOILEN CPEJIbI;



OCO3HAHHE TJI00ALHOTO XapaKTepa KOJOTHYECKUX MPOOJIeM U IyTel UX PEeUICHHUS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpPETacMbIe MPH HM3YyYCHUU OHOJIOTMM 3HAHUS |
YMEHHUSI TIPH PEIICHUH TMPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM IPHPOJIOIOJIE30BAHHEM
(cobmroeHne mpaBWII IOBEJICHHS B MIPHUPO/IC, HANIPABICHHBIX Ha COXPAaHCHUE PAaBHOBECHUS B
IKOCHCTEMaXx, OXpaHy BHJIOB, YKOCHUCTEM, Orocdepsl);

AKTUBHOE HETPUATHE NCHCTBUH, MPUHOCSIINX BPEA OKPYXKAIOIIEH MPUPOIHOH cpere,
YMEHHUE IPOTHO3UPOBATH HeOJIaronpusTHHIC IKOJIOTUYECKUE MOCJICICTBHSI
MPEIIPUHIMAEMBIX JICHCTBHIA U MPEIOTBPAIIATh HX;

HAJIMYHE PA3BUTOIO SKOJOTHYECKOTO MBIIIICHHS, YKOJOTUYECKOH KYJIbTYpPBI, OIBITA
JESITeTbHOCTH JKOJIOTHYECKOW HAINPaBICHHOCTH, YMEHHSI PYKOBOJCTBOBAaThCSI HMH B
MO03HABATEIPHON, KOMMYHUKATUBHOW M COI[MAJILHOW IMPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOH JICATEIIbHOCTH SKOJIOTHUECKOW HANPaBICHHOCTH,

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

C(OPMHPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH W OOINECTBEHHOW MPAaKTHKH, OCHOBAHHOTO HAa JHAJIOTE KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B TIOJIUKYJITYPHOM MHUPE;

COBEPILICHCTBOBAHKME  SI3BIKOBOM M  YMTATEICKOW KYJIBTYphl Kak CpEICTBa
B3aMMOJICHCTBHS MEXKTy JTFOJIbMHU M ITO3HAHUS MUPA;

MMOHUMAaHKE CICIU(PUKU OMOJIOTUU KaK HAayKH, OCO3HAHHUs €€ poyid B (OPMHPOBAHUU
palMOHAIFHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUUM IEIOCTHOTO MPEJCTaBICHUS 00
OKpY)KaloIlleM MHpE KaK O CIUHCTBE IPUPOJbI, 4YeJIOBEeKa M O0OIIecTBa, B MO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHUH MTPOOJIEM COXPaHEHUS PUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTMM JUII  COBPEMEHHOW  [MBUIIM3AIINU:
OOCCIIeYCHUsT HOBOTO  YPOBHS  Pa3BUTHS  MEIUIMHBI, CO3JaHUE  IEPCICKTHBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX PEIIaTh PECYPCHBIC MPOOJIEMbI PA3BUTHS YEJIOBEUYECTBA, TIOUCKA
nyTedl BbIXOJa W3 MIOOAJIBHBIX SKOJIOTMYECKHX NPOOJeM M OO0eCleYeHHUs Iepexoja K
YCTOMYMBOMY Ppa3BUTHIO, pAalMOHAILHOMY HCIIOJIB30BAHUIO TPUPOIHBIX PECYpCOB U
(hOpMUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJTYYEHUH OHOJNOTUYECKUX 3HAHMNA B LEJSAX MOBBIIICHUS
o0mmeil  KymbTypbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOW  4YacTH
(YHKIIMOHATBHOW TPaMOTHOCTH 00yYaromuxcs, GopMUPYEMOii IPH U3y4YEHUU OHUOJIOTUY;

MMOHMMAaHHUE CYIIHOCTH METOJIOB TMO3HAHMSI, UCIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TONy4yaeMble 3HAHUS M aHauu3a M OOBACHEHHUs SBJICHHIA
OKpPYKaIoIlero MUpa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHHE JeNaTh 000CHOBAaHHBIE
3aKJIIOUYEHUs] Ha OCHOBE HAyYHBIX ()AaKTOB M MMEIOIIUXCS TaHHBIX C IEJNbI0 TOTy4YeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIHbHO HCIOJIh30BaTh OMOJIOTHYECKHE 3HAHMS Ui PELICHUS
Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HaHUE IIEHHOCTH HAYYHOW AESITeNbHOCTHU, TOTOBHOCTh OCYILECTBISATH MPOEKTHYIO
Y UCCIIEJIOBATEIBCKYIO AESITeTbHOCTh HHANBUAYAIBHO U B TPYIITIE;

TOTOBHOCTb M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJNyYEHHUIO HOBBIX 3HAHUM MO OWOJOTMH B COOTBETCTBHUU C >KU3HEHHBIMH
OTPeOHOCTAMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaThl OCBOEHHUS yueOHOTro npeaMera «bruonorusy» BKIOYAloT:
3HaYUMBbIe U1 (OpPMHPOBAHHS MHMPOBO33PEHHSI OOYYAIOIIUXCS MEKIUCIUILINHAPHbBIE
(MexmpenMeTHbIe) OOIIeHAYYHbIE MOHATHUS, OTPAXKAIOLIUE LIEJIOCTHOCTh HAYYHON KapTUHBI
MHUpa U creuu(ruKy METOI0B MO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO,



SHEPTHsl, SIBJICHUE, IIPOLIECC, CUCTEMa, HaYYHBINA (paKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCICAOBaHNE, HAOIIOJICHUE, HW3MEPEHHE, OSKCIEPUMEHT | JPYTUX),
YHUBEpCalbHbIC YUeOHBIC JEHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJISATHUBHBIC),
obecrieunBarone  (GopmupoBaHue (DYHKIIMOHAIBHOW TPaMOTHOCTH H  COITHATBHOU
KOMIIETCHIIMM OOYYaIOIIMXCs, CIIOCOOHOCTh OOYYalOIIUXCS HCIIOJIb30BaTh OCBOCHHBIC
MEXIUCIUTIIMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS U YHUBEPCAJIbHBIC yU4eOHBIC JCHCTBUS B
MTO3HABATEIPHOU U COIMATBbHOM MPAKTHKE.

MeranpeaMeTHbIe Pe3yIbTaThl OCBOSHUS MTPOTPaMMBbI CPEAHETO 00IIEro 0Opa3oBaHuUs
JOJDKHBI OTpaXkaTh:

OBJjiajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMHU NMO3HABATEIbHBIMHU JA€HCTBUAMM:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHUS:

CaMOCTOATENIbHO (HOPMYJIMPOBATh U aKTyaJU3MPOBATh MPOOJIEMY, paccMaTpHBaTh €&
BCECTOPOHHE;

WCIIO/Ib30BaTh NPH OCBOCHUHM 3HAHUH MPUEMBI JIOTUYECKOTO MBINUICHUS (aHalu3a,
CUHTE3a, CpaBHEHUs, KIacCH(pUKAIMH, 0O0OIICHHS), PACKPBIBATh CMBICT OHOJOTHYECKHUX
MOHATHM (BBIACNATh MX XapaKTepHble MPU3HAKHM, YCTAHABIMBATH CBS3U C JPYTUMHU
TIOHSATHSIMH ),

OTpENEATh LEIN JeATCIbHOCTH, 3aJlaBas IapaMmMeTpbl U KPUTCPUH HX JIOCTHIKEHUS,
COOTHOCHUTB PE3YyJIbTAThl IEATEIHLHOCTHU C MOCTABICHHBIMU LIETSIMU;

HCIIOJIb30BaTh OMOJIOTMYECKUE TOHATHS IS OOBsICHEHUS (AKTOB W SBJICHHHA >KUBOU
MIPUPO/IBI;

CTPOUTH JIOTHUECKHE PpACCYKIACHHS (MHAYKTUBHBIC, NEAyKTHBHBIC, IO aHAJIOTHUH),
BBISBIIATH ~ 3aKOHOMEPHOCTH M IIPOTUBOPEYHMS B  pacCMaTpPUBAEMbIX  SIBJICHUSX,
(GbopMyIHpOBaTh BHIBOJBI M 3aKITIOYCHHUS,

MPUMEHSITh CXEMHO-MOJIETIbHBIE CPENICTBA AJIs MPEICTABICHHS CYIIECTBEHHBIX CBSI3Ei
U OTHOIIEHUN B M3Yy4aeMbIX OHOJOTHYECKHX OOBEKTaX, a TaKXKe MPOTUBOPEUYUIl pPa3HOTO
poJia, BBIABIEHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pazpabarhiBaTh IUTAH pEUICHHS MNpoOJieMbl ¢ Y4€TOM aHaluM3a HMEIOLUXCS
MaTepualbHbIX U HEMaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B ACSITEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEJISAM,
OLICHUBATh PUCKHU MOCIEICTBHUI NE€ATEIbHOCTH;

KOOPJIUHUPOBATh M BBIIOJHATE PabOTy B YCIOBHUSX PEATbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHA:

BIIAJIETh HABBIKAMHU  Y4eOHO-HMCCIEIOBATENbCKOW U  TPOEKTHOW AESITeNbHOCTH,
HaBbIKAMHU pa3pelieHus MpoOsieM, CIOCOOHOCThIO M TOTOBHOCTHIO K CaMOCTOSTEIHHOMY
MOMCKY METOJIOB pEIIeHUs MPaKTUYECKUX 3a/ay, NPUMEHEHHUIO pa3Iu4yHbIX METO/OB
MO3HAHMS;

WCIIO0b30BaTh PA3JIMYHbBIE BHUJbI JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIIpETAINH, TPeoOpa30BaHUI0 U IPUMEHEHHUIO B YUeOHBIX CUTYAlUSIX, B TOM YHCIE MPU
CO3/IaHUU YYEOHBIX U COIHAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAy4YHBI THUI MBIIIJICHHUS, BIAAETh HAY4YHOH TEPMUHOIIOTHEH,
KJIFOYEBLIMH TTOHATHSIMH U METOJIaMU;

CTaBUTHh U (OPMYIHUPOBATH COOCTBEHHBIEC 33]]a4l B 00PAa30BATEIBHON JAESITEILHOCTH U
KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh MPUYMHHO-CJIEJACTBEHHBIE CBA3M M AKTYaJIM3UpPOBATh 3a7ady, BBIJBUraTh
TUINIOTE3y €€ peIleHUs,, HAaXOJUTh apryMEHTHhI ISl J0Ka3aTelbCTBA CBOMX YTBEPXKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

AHAIM3UPOBATh TMOJYYCHHBIE B XOJ€ PEHICHUS 3aJaydl pe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;



JaBaTh OIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATH IIeJICHANIPABICHHBIM MMOUCK NIEPEHOCA CPEACTB U CIIOCOOOB JEHCTBUS B
poeCCUOHAIBHYIO CPEy;

YyMETh TIEPEHOCUTh 3HAHUS B IIO3HABATEIBHYID M TPAKTUYECKYID 00JIaCTH
KU3HEECATECIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BBIJIBUTaTh HOBBIC WJEH, IpeJjaraTh OPUTHHAJIbHbBIC MOJIXOAbl M PEUICHUS, CTaBUTh
poOJIeMBI U 337291, JOIMYCKAIOITUE AIbTEPHATUBHBIC PEIICHHMS.

3) padora ¢ ungopmanmei:

OPHUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX HH(POPMAIIUH (TEKCTE y4eOHOT0 OCOOus,
Hay4YHO-TIOMYJIIPHOW  JUTEpaType, OHOJOTMYECKHX  CJIOBapsiX M  CIPaBOYHHKAX,
KOMITBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHETE), aHANMM3UpOBaTh MH(POPMAIMIO Pa3TMYHBIX
BUIOB W (GOpM TMPEACTABICHHS, KPUTHYECKH OIEHUBaTh €€ JOCTOBEPHOCTh |
HEMPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3ampOChl U MPUMEHATH Pa3UYHbIE METOJbI MPU MOUCKE U OTOOpe
Ouonoruueckoi nHGopMaIuu, He0OXOAMMOI JIJIs BHIITOJIHEHUS YUYEOHbIX 3a/1a4;

MPUOOPETATH OMBIT UCIIONIb30BAHMS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOIOTHIA,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJI30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONTUMAIBHYIO (OpPMY MpEACTaBICHUS OMOIOrHMYECKOi
uHpopmanuu (cxeMsl, rpaduKy, JUarpamMmbl, TAOIHUIIbI, PUCYHKH U IPYTroe);

UCIIOJIb30BaTh HAY4YHBIA S3bIK B KadyecTBE CpelcTBa Ipu paboTe ¢ OHUOIOrHYecKoi
nHpopMauen: TPUMEHATh XUMUUYECKHE, (U3MUYECKUE U MAaTEMaTHYECKHUE 3HAKH U CUMBOJIBI,
dbopMynbl, abOpeBHATypy, HOMEHKIATYypy, HCIOJB30BaTh MU MpeoOpa3oBBIBATH 3HAKOBO-
CHMBOJIMYECKUE CPEJICTBA HATJISHOCTH;

BJIQJICTh HABBIKAMHU PACIIO3HABAHWUS M 3aIIUTHl HHPOPMAIHMK, HHGOPMAIIMOHHON
0€301aCHOCTH JIMYHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH JAeHCTBHAMM:

1) oomenne:

OCYIIIECTBISITh KOMMYHHKAIIUM BO BcCeX cdepax >XKU3HH, AKTUBHO YYacTBOBaTh B
JManore WM JUCKYCCHHM MO CYIIECTBY oOCykaaemMoil Tembl (YMEHHE 3aJaBaTh BOIIPOCHI,
BBICKA3bIBaTh CYXKJIEHHUS OTHOCUTEIBHO BBINOJIHEHUS NpeajaraéMou 3aJaudd, yYUTHIBATH
MHTEPECHI U COTIACOBAHHOCTH MO3UIIUN APYTUX YYACTHUKOB JUAIIOTA WK JUCKYCCHUH);

pacrno3HaBaTh HeBepOalbHBIE CPEICTBA OOIIEHUS, MOHMMATh 3HAYEHHE COIHAIbHBIX
3HAKOB, TPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CHUTyallMid, YMETh CMSr4aTh
KOH(MIIMKTHI U BECTH MEPETOBOPHI;

BIIQ/IETh Pa3IMYHBIMU CTIOCOOAMH OOIIEHUS U B3aUMOJICHCTBUS, MIOHUMATh HAMEPEHUS
JIPYTUX JIOAEH, MPOSBIATH YBAXHUTEIHbHOE OTHOIIEHHE K COOECeTHHUKY M B KOPPEKTHOMN
dbopmMe hopMyIHpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3J1aratb CBOKO TOYKY 3PEHHUSI C MCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAsI 1eATEJIbHOCTD:

MOHUMATh M HUCMOJh30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHAYATBLHOW pPaOOTHI
MpPH pEIIeHUH OMOJOTHYECKOW MpPOoOJIeMbl, 0OOCHOBBIBATH HEOOXOAUMOCTHh MPUMEHEHUS
TPYNNoOBBIX (pOpPM B3aUMOICHCTBUS IIPH PEIICHNUN Y4eOHOH 3a1auu;

BBIOMpATh TEMAaTUKY M METOJBI COBMECTHBIX JACUCTBUN C YUETOM OOIIUX MHTEPECOB U
BO3MOXHOCTEH KaXJI0TO WieHa KOJIJIEKTUBA;

MPUHUMATh 1I€JIM1 COBMECTHOM JesATENbHOCTH, OPraHU30BbIBATh M KOOPAUHHUPOBATH
JIEUCTBUA MO €€ TOCTUKEHMIO: COCTABJATH IUIAH JIEWCTBUM, PACIpPENeNaTh POJIU C YUETOM
MHEHUH YJaCTHUKOB, 00CYXJIaTh Pe3yIbTaThl COBMECTHOM pabOTHI,

OIICHMBATh KA4YeCTBO CBOET0 BKJIAJa W KaXKJIOTO y4YaCTHHUKAa KOMaHIbl B OOIIuil
pE3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;



npeJuIaraTh HOBBIE MPOEKTHI, OLIEHUBATD WIEU C MO3UIMH HOBU3HBI, OPUTHHAILHOCTH,
NPaKTHIECKON 3HAUNMOCTH;

OCYIIECTBIIATh MO3UTHBHOE CTPATETHUYECKOE IIOBEICHHE B Pa3IMUYHBIX CHUTYaIUsX,
HPOSIBJIATH TBOPYECTBO U BOOOPaXKEHHE, ObITh HHUIIHATHBHBIM.

OBj1ajieHHe YHUBEPCAIBLHBIMH PEryIATHBHBIMU JeCTBUSIMH:

1) camoopraHu3anus:

UCITOJIb30BaTh OMOJIOTMYECKHE 3HAHHS IS BBIABJICHHS MPOOJIEM W HMX DPEIICHHSA B
’KU3HCHHBIX M YIEOHBIX CHTYAIHAX;

BBIOMPATh Ha OCHOBE OMOJIOTMYCCKUX 3HAHWM IEJICBbIE M CMBICIOBBIE YCTAaHOBKH B
CBOMX JICHCTBHMSX M TOCTYIKax IO OTHOIICHUIO K JKHBOM TPHPOJE, CBOEMY 3I0POBBIO H
3JI0POBBIO OKPYIKAIOIINX;

CaMOCTOSITENIGHO ~ OCYIIECTBIIATh  ITO3HABATEIbHYIO  JIEATEIbHOCTh,  BBISBIIATH
npoOJieMbl, CTaBUTh W (OPMYJIHPOBAaTh COOCTBEHHBIE 3aJaud B  00pa3oBaTEIbHOMN
JEATETBHOCTH ¥ KU3HEHHBIX CUTYAIUSX;

CaMOCTOSTENILHO COCTABIATh IUIAH PEIICHHS TPOOJIEMBI C YYETOM HMEIOIIUXCS
pecypcoB, COGCTBEHHBIX BO3MOYKHOCTEH M IIPEIIOYTEHHIA;

JaBaTh OIIEHKY HOBBIM CHTYAIHsM;

PaCIIUPATh pAMKH Y4e€OHOTO MPEJAMETa Ha OCHOBE JIMYHBIX MTPEAOYTECHHH;

JenaTh OCO3HAaHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATH TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMHUPOBAHMIO M IPOSIBJICHUIO MIMPOKOW OPYIUIMH B Pa3HBIX
00J1aCTSIX 3HAHMHM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHTYallMsIM, BHOCHTh KOPPEKTHBBI B J€SATEIBHOCTD, OI[EHUBATH
COOTBETCTBHE PE3YJIBTATOB IEIISM;

BJIaJIeTh HAaBBIKAMH ITO3HABATEIbHON pe(IeKCHH KaK OCO3HAHHUS COBEpIIAEMBIX
JEUCTBUH W MBICJIUTENBHBIX MPOIECCOB, WX PE3YyJIbTAaTOB M OCHOBAaHHW, HCIIOJIH30BATh
npuéMbl peIeKCHH TS OLIEHKH CUTYaIliH, BEIOOpa BEPHOTO PEIICHNUS;

YMETh OLIEHMBATH PUCKH U CBOEBPEMEHHO MPHUHUMATH PEIICHHUS 110 UX CHIDKCHHUIO;

MPUHUMATh MOTHUBBI M APT'YMEHTBI IPYTUX MIPU aHAIN3E PE3yIbTaTOB JAEATEIbHOCTH;

3) npuHsATHE CeOsI U APYTrUX:

NPUHUMATH ce0s1, MOHUMast CBOU HEJOCTATKU M JOCTOMHCTBA;

NPUHUMATh MOTHUBBI M APT'YMEHTBI IPYTHUX TPH aHAITU3E PE3y/IbTaTOB JISSTEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JAPYTUX Ha ONIHOKH;

pa3BHBATh CIIOCOOHOCTh MOHUMATH MU C MO3MIIMH JPYrOro YeIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3yibTaThl ocBoeHHs mMporpaMMmbl COO mo Ouonoruud Ha 0a30BOM
YpOBHE BKJIIOYAIOT crienuduueckue A yuebHoro npeamera «buonorusy HaydHblEe 3HAHUS,
YMEHHSI U CIOCOOBI JIEUCTBUN MO OCBOEHHUIO, MHTEPIPETALUU U MPEoOpa30OBaHUI0 3HAHUM,
BUJIBI JESITENLHOCTU MO TOJYyYEHUI0 HOBOTO 3HAHHS W MPUMEHEHHUIO 3HAHUM B Pa3IUYHBIX
y4eOHBIX CUTYallUsX, a TAK)XKE B pEaIbHBIX )KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C OMOJIOTHEH.
B nporpamMme npenMeTHbIe pe3yabTaThl IPEICTaBICHBI 10 roJaM 00yUYeHUsl.

[IpenMeTrHbie pe3yibTaThl OCBOEHMsI yueOHoro mpenmera «buonorus» é 10 kaacce
JOJKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJOTHMU B CHCTEME HAy4YHOI'O 3HAHMS
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHHM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa
U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCHHCKUX M 3apyOexHBIX Y4YEHBIX-OHMOJIOrOB B



pa3BuTHE OMOJOrMH, (QYHKIHMOHATIBHON I'PAMOTHOCTH YEJIOBEKA Ul PEIEHMs >KU3HEHHbIX
3ajau;

YMEHHUE pAacCKpbIBaTh COJEp)KaHUE OUOJIOTMYECKUX TEPMHHOB M IOHSTUH: >KU3Hb,
KJIETKa, OpraHu3M, Meradbonn3M (OOMEH BEIIEeCTB U IpEeBpallleHUEe 3HEPruu), roMeocras
(camoperyinsuusi), ypOBHEBas OpraHu3alMs KHMBBIX CHCTEM, CaMOBOCIPOHM3BEACHUE
(penponyKIus), HaCIEACTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE;

YMEHHUE H3JIaratb OMOJIOTMUYECKUE TEOpHM (KJIEeTOYHasl, XpOMOCOMHasi, MyTal[lOHHasl,
LIEHTpaJbHas JorMa MOJEKYIsApHOU Oumosorun), 3akonsl (I'. Mennaens, T. Moprana, H. .
BaBuioBa) u ydeHus (0 LIEHTpax MHOrooOpas3us U MPOUCXOKICHUS KYJIbTYPHBIX PacTeHUH
H. 1. BaBuiioBa), onpeesiaTh TpaHULbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BJIJIETh METOAAMHU HAYYHOT'O ITO3HAHMsI B OMOJIOTUHU: HAOIIOIEHUE U OIIMCaHHe
KMBBIX CHCTEM, IIPOLIECCOB M SBJICHUMN, OpraHu3alus W IPOBEACHUE OHOIOIMYECKOIro
HKCIEPUMEHTA, BbIJIBUKCHHE TUIOTE3bl, BBIABICHHE 3aBUCHUMOCTH MEXIY HCCIETyEeMbIMU
BEIMYMHAMH, OOBSICHEHHE MOJIyY€HHBIX PE3yJIbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATHH,
TEOpHil U 3aKOHOB, YMEHHE JeIaTh BBIBO/Ibl HA OCHOBAHUM MOJYYEHHBIX PE3yJbTaTOB;

YMEHHUE BBIJICJIATh CYLECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3yKAPHOT,
OJTHOKJICTOYHBIX W MHOTIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa
BEIIECTB W TPEBpAlleHUs DJHEprud B KIeTKe, (OTOCHHTE3a, IUIACTMYECKOrOo U
HHEPreTUYecKOro 0OMeHa, XeMOCHHTE3a, MUTO3a, MeH03a, OIIOIOTBOPEHUS, PAa3MHOKECHHUS,
UH/IMBUYaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTIeHe3);

YMEHHUE MPUMEHSATh MOJyYeHHbIE 3HAHUS Ul OObSICHEHUS! OMOJIOIMYECKUX MPOLIECCOB
U SIBIIGHUM, AN NPUHATUS NPAKTUUYECKUX PELICHUH B IOBCEIHEBHOW JKHU3HU C LEIBIO
obecrieyeHuss 0€30MaCHOCTH CBOETr0 3J0pPOBbS U 370POBbS  OKPYKAIOIIMX JIIOJCH,
COOJIFOJICHHUSI HOPM I'PaMOTHOI'O MOBEJICHMS B OKPYXKaOLIEH MpUpOAHOM cpene, MOHMMaHue
HEOO0XOAMMOCTH HCIOJb30BAHUS JOCTUKEHUNH COBPEMEHHOM OHOJOIMH M OMOTEXHOJOIMH
IUIs PallMOHAIBHOTO NPUPOIOTIONIb30BAHMS;

YMEHHUE pellaTh 3JEMEHTapHbleé T€HEeTHMUYECKHE 3aJaud Ha MOHO- M JAUTHOpHIIHOE
CKpELIMBaHME, CLEIUICHHOE HaclIeZIOBaHUE, COCTaBIATh CXEMbl MOHOTMOPHIHOTO
CKpeLIMBaHUA JIs pecKa3aHus Hacle10BaHUs TPU3HAKOB Y OPraHU3MOB,;

YMEHHE BBINOJHATH JJa00OpPaTOPHBIE U MPAKTUYECKHE paboThl, COOMOAATh MTpaBUiIa MPU
paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000pPYIOBAHUEM;

YMEHHUE KPUTHUYECKU OLIEHUBATh U MHTEPIPETUPOBATH MHPOPMALIUIO OHOIOTHYECKOTO
COJIep KaHusl, BKJIFOYAIOIIYIO TICEBJIOHAyUHbIE 3HAHUS U3 PA3IMYHBIX UCTOYHHMKOB (CpeacTBa
MaccoBOoi  MH(OpMAIMKM, HAYYHO-TIOMYJSPHbIE  MaTepHuajbl), STUYECKHE  ACHEKThI
COBPEMEHHBIX MCCIIEJOBaHUH B OMOJIOTHH, METUIIMHE, ONOTEXHOJIOTUH;

yYMEHHE co037aBaTh COOCTBEHHbIE IUCbMEHHbIE W YCTHBIE COOOIIeHHs, 0000Ias
OMoJIOTNYEeCKYI0 HMH(OPMAIMI0 M3 HECKOJbKUX HCTOYHUKOB, TI'PAaMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmnapat OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOeHMsI yueOHoro mpeamera «buonorus» ¢ 11 knacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MECTE U POJU OMOJOTHH B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMU COBPEMEHHOH €CTECTBEHHO-HAayYHOW KapTUHBI MHUpa
U HAayyHOIO MHPOBO33PEHUS, O BKJIAJ€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJOTMH, (QYHKIMOHAIHHONH T'PAMOTHOCTH YeNlOBEeKa Ul PEIIeHUs KU3HEHHBIX
3ajau;

YMEHHUE pacKpbIBaTh COJepKaHWE OHOJOTMUECKUX TEPMHUHOB M TMOHATUH: BHJ,
NOMYNSAUS, TEHOQOHM, HBOJIONMS, JABWXKYIIME CHIbl  ((PaKTOpbI)  HBOJIOLHH,
MPUCIIOCOOJIEHHOCTh OPTraHU3MOB, BHI000pa30BaHKeE, IKOJIOTHYECKHE (PAKTOPBI, IKOCHCTEMA,
MNPOAYLIEHTBl, KOHCYMEHTBI, pPEIYyLUEHThl, IeNHd TMUTaHHUs, OSKOJIOTHYEcKas MUpaMuia,
OuoreoreHo3, ouocgepa;



yMeHHe Wu3araTb Ouosiornyeckue Teopuu (dBosonroHHas Tteopust Y. [lapsuna,
CUHTETHYECKasl TEOPHs IBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojbiieBoro cxoacraa K.
M. bapa, yepenoBaHus TJIaBHBIX HarnpaBieHUd U myteit sBomonuu A. H. CeBeprioBa, yueHus
o Omochepe B. U. Bepnanckoro), ompenensrtb TIpaHUIbl UX MPUMEHUMOCTH K >KHUBBIM
CUCTEMaM;

yYMEHHeE BIIaJIeTh METOIaMU HAyYHOT'O IMO3HAHUS B OMOJIOTUU: HAOIIOCHUE U OTMCAaHUE
KUBBIX CHCTEM, IPOLIECCOB U SBJICHWM, OpraHu3alus W MpPOBEACHHUE OHOIOTHMYECKOTO
9KCIIEPUMEHTA, BBIIBU)KEHHE TUIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIY HCCIIETyEeMbIMU
BEJIMYUHAMHU, O0BSCHEHHE TOJYyYEHHBIX PE3yJbTaTOB, UCIOJb30BAHHBIX HAYUHBIX MMOHSTHI,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHbIC MPU3HAKH CTPOEHUS OWOJIOTMYECKUX OOBEKTOB:
BUJIOB, MOMYJISLUN, TPOAYLIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTe€0IIeHO30B U 3KOCUCTEM,
OCOOCHHOCTH TIPOIIECCOB:  HACJIEICTBEHHOM M3MEHUYMBOCTH, €CTECTBEHHOro OTOOpa,
BUJI000pa30BaHUs, MPUCIOCOOICHHOCTH OPTraHU3MOB, JACUCTBUS KOJOTUYECKHX (PaKTOPOB
Ha OpraHU3Mbl, MEpEeHOCa BEIIECTB U IMOTOKAa HHEPrUM B JKOCHUCTEMAaX, aHTPOMOTEHHBIX
W3MEHEHUN B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTAa BEHIECTB M OMOT€OXMMHUYECKUX
LIUKJIOB B Ouocdepe;

yYMEHHE MPUMEHATh MOMYyYEHHbIC 3HAHUS ATl OObSICHEHUS OMOJIOTHYECKHUX MPOIIECCOB
W SIBICHHUM, Vi1 TPUHITUS MPAKTUYECKUX PELICHUI B TMOBCEAHEBHOW KH3HU C LEJIbIO
oOecrieueHrss 0€30MaCHOCTH CBOETO 3[0POBbS W 3/I0POBbS  OKPYXKAIOUIUX JIOJEH,
COOJIOICHHUSI HOPM TPAMOTHOTO TOBEJIEHUSI B OKPY>KAIOLIEH MPUPOJIHON cpelie, MOHUMaHue
HE0OXOIMMOCTH HCIOJIb30BAaHUS JOCTUKEHUM COBPEMEHHON OMOJOTHH JJIs palliOHAIBHOTO
MIPUPOIONOIB30BAHUS;

YMEHHE pellaTh dJIEMEHTapHbIe OMOJIOTUYECKUE 3a]aud, COCTABIISTh CXEMBI MEPeHoca
BEIIECTB U SHEPTUU B dKOcHcTeMax (L[ENH MUTaHuUs);

YMEHHE BBIIOJIHATD J1TA0OpaTOpHBIE U MPaKTUYECKHe padOThl, COONIOAATh MpaBuiIa Mpu
paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000pPYI0OBAHUEM;

YMEHHUE KPUTHYECKU OLIEHUBATh U MHTEPIPETUPOBATH MHPOPMALIUIO OHOIOTHYECKOTO
COJIep KaHusl, BKJIFOYAIOIIYIO TICEBJIOHAYUHbIE 3HAHUS U3 PA3IMYHBIX HCTOYHHMKOB (CpeacTBa
MaccoBOi WH(pOpMalMK, HAay4yHO-TOMYJISIpHbIE MaTepuallbl), paccMaTpUBaTh TIJ0OAJIbHBIE
HKOJIOTUYECKUE MPOOJEeMbl COBPEMEHHOCTH, ()OPMHUpPOBATh IO OTHOIIEHHIO K HUM
COOCTBEHHYIO MO3HUIIUIO;

YMEHHE cO03[aBaTb COOCTBEHHbIE IHCBMEHHbIE W YCTHBIE COOOIIeHHs, 0000Imas
OMoJIOTNYECKYI0 HMH(OPMAIMI0 M3 HECKOJbKUX HCTOYHUKOB, TI'PAaMOTHO HCIOJIb30BaTh
MTOHATUNHBIN arrapar Ouosorum.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne i/l

HaumeHoBaHMe pa3aesioB U TeM

KoanyecTBo yacoB

yeKTpoHHBIE (HH(PpPOBLIE)

MPOrpaMMbl Beero KonTposabsHbie IpakTuyeckue oOpa3oBaTe/ibHbIE PecypChbl
padoThbl padoThbl
1 Buosorus kak Hayka 2 05 bubaunoreka I{OK https://m.edsoo.ru/7f41c292
2 JKuiBbIe CHCTEMBI M UX OpraHH3aIlHsI 1 0 bubaunoreka I{OK https://m.edsoo.ru/7f41c292
3 XUMIUECKHii COCTAB M CTPOCHHE KICTKH  |g 1 bubauroreka I{OK https://m.edsoo.ru/7f41c292
4 KusnenesaTeabHOCTh KIETKH 6 0 Bbubmmnoreka ITOK https://m.edsoo.ru/7f41c292
P
5 A3MHOZMCHHIE 1 HHIMBILYAJIBHOE PASBITHE 5 1 Bbubmmnoreka ITOK https://m.edsoo.ru/7f41c292
OpraHu3MOB
6 HacneCTBERHOCTS 1 H3MEHIHBOCTE 8 15 Bbu6mumoreka LIOK https://m.eds00.ru/7f41¢292
OpraHu3MoB .
C .0
7 CJICKIIA OPTaHH3MOB. LICHOBbI 3 0 Bbubamnoreka IIOK https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTUN
8 PesepBHOE Bpems 1 0 bubnmoreka ITOK https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME 34 4



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

11 KIIACC

HanmeHoBaHue pa3genos U Tem

KonwnyecrtBo yacos

dneKTpoHHble (undposbie) o6pasoBaTenbHble

Ne n/n
fporpammel Bcero |KoHTponbHble paboTbl | MpaKkTuyeckue pabotobl pecypce!
1 3BoNIOLUMOHHaA brnonorma 9 1 1 Bubnanoteka UOK https://m.edsoo.ru/7f41cc74
BO3HWKHOBEHWE U Pa3BUTHE KM3HU Ha

2 P Bubnanoteka UOK https://m.edsoo.ru/7f41cc74
3 OpraHu3mbl M OKpYKakoLwaa cpeaa 5 0 1 Bubnnoteka LLOK https://m.edsoo.ru/7f41cc74
4 CooblLLecTBa 1 3KONOTMYECKUE CUCTEMDI 9 1 0 Bubnunoteka LLOK https://m.edsoo.ru/7f41cc74
5 PesepBHOe Bpems 2 0 0 Bubnunoteka LLOK https://m.edsoo.ru/7f41cc74
OBLUEE KOJTMYECTBO YACOB MO MNMPOrPAMME 34 3 2.5



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

KaJIEHI[apHO-TeMaTI/I‘leCKOE IJIAHUPOBAHUE

10 KJIACC
Konuuectso yacos
Ne n/n Tema VboKa Darta ONeKTPOoHHbIe unudppoBble
B P Bcero KoHTponbHble MpaKTuueckue usyuyeHna | obpasoBaTtesibHble pecypcbl
pabortbl pabortbl
Bnbnnoteka LIOK
1 Buonorua B cucteme Hayk 1 0 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeToabl MO3HAHUA XMBOW Npupodpl. MpakTuyeckas BubnvoTexa LIOK
nénmotek
2 pa6ota Ne 1 «Mcnonb3oBaHme pasiniHbIx METOA0B ¢ 0 0.5 https://m.ed /863e6122
. s://m.edsoo.ru e
npwu n3y4yeHMm 6MoN0rMYecknx 06 LEKTOBY .
Bubnumoteka LLOK
3 Brvonornyeckme cnctemsl, NpoLLECChl U UX U3yYeHune 1 1 0 hitps://m.ed /86366564
ps://m.edsoo.ru e
4 XMMUYECKUI COCTaB KNeTKN. Boaa n MnHepanbHblie Bubnumoteka LLOK
conm 1 0 0 https://m.edsoo.ru/863e674e
Bubnumoteka LLOK
5 Benku. Coctas u cTpoeHne 6enKoB 1 0 0 _
https://m.edsoo.ru/863e6b72
depmeHTbl — BUOOrMYECKME KaTamM3aTopbl.
6 NabopaTtopHas pabota Ne 1 «M3yyeHme Bubnumoteka LLOK
1 0 0.5

KaTa/IMTUYECKOMN aKTUBHOCTU PpepmeHTOB (Ha
npumepe amunasbl AN KaTanasbl)»

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



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

Konnyecrso yacos

DaTta dneKTpOoHHble unudposblie
Ne n/n Tema ypokKa
Beero KoHTponbHble MpakTnyeckue u3yueHua | obpasoBaTenbHble pecypcbl
pa6otbl pa6oTbl
. y n bubnumoteka LLOK
rnesoapl. /iunuasl
A A 1 0 https://m.edsoo.ru/863e6870
8 H ATO Bubnmoteka LLOK
KN€MHOBbIE KMUCNOTbI.
4 1 0 https://m.edsoo.ru/863e6d5¢
9 McTopua n metoabl U3ydeHUA KNeTKN. KnetoyHas Bubnmoteka LLOK
Teopus 1 0 https://m.edsoo.ru/863e6e88
10 KneTka Kak Len0CTHasA Xneasa cuctema 1 0
CTpoeHue ayKapruoTUYeCKol KneTku. JlTabopatopHasn
. Bubnumoteka LLOK
pabota Ne 2 «M3yyeHune CTPOEHUS KNEeTOK pacTeHNH,
11 . 1 0.5 https://m.edsoo.ru/863e6ff0
YKMBOTHbIX, FpMb0B 1 HaKTepuit Noa MMKPOCKONOM .
https://m.edsoo.ru/863e716¢
Ha roToBbIX MMKPOMPENapaTax u UX onncaHne»
Bubnnoteka LIOK
12 ObmeH BelwecTs nan metabonmsm 1 0
https://m.edsoo.ru/863e766¢
Bubnnoteka LIOK
13 doTtocnHTE3. XeEMOCUHTES 1 0
https://m.edsoo.ru/863e7c98
. Bubnumoteka LLOK
14 JHepreTUyecknin obmeH 1 0

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



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

Konnyecrso yacos

Ne n/n Tem K Darta ONeKTpOoHHbIe uudposble
B ema ypoka Bcero KoHTponbHble MpakTuyeckune usyueHna | ob6pasoBaTtesibHble pecypcbl
pa6otbl pa6oTbl
HU3HEHHbIM UMK KNeTKW. [leneHme Knetkn. Mutos.
15 NabopaTopHan pabota Ne 3 «HabaoaeHne mntosa B Bubnnoteka LLOK
KJeTKax KOHYMKA KopeLUKa SIyKa Ha roToBbIX 1 0 0.5 https://m.edsoo.ru/863e7dc4
MUKponpenapaTax»
16 5 6 p Bubnmoteka LLOK
nocuHTe3 6enka. Peakuusa MaTPUUYHOIO CUHTE3a 1 1 0 h
ttps://m.edsoo.ru/863e796e
6 6 Bubnmoteka LLOK
17 TPAHCNALMA — OuochHTes benka 1 0 0 https://m.edsoo.ru/863e796e
Bubanoteka LIOK
18 HekneTouHble pOpPMbI }KU3HN — BUPYChI 1 0 0 hitps://m.edsoo.ru/863e7540
Bubnnoteka LIOK
19 ®opMbl pa3MHOXKEHMA OPraHM3MOB 1 0 0 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meis Bubanoteka LLOK
enos
1 0 0 https://m.edsoo.ru/863e7f4a
O6pasoBaHMe 1 pPa3BUTUE MNOIOBbLIX KNETOK.
51 OnnopoteBopeHune. JlabopaTopHasa pabota Ne 4 Bubnumoteka LLOK
1 0 0.5

«M3yyeHne cTpoeHna NoMoBbIX KNETOK Ha rOTOBbIX
MMKponpenapaTax»

https://m.edsoo.ru/863e81b6



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

Konnyecrso yacos

DaTta dneKTpOoHHble unudposblie

Ne n/n Tema ypokKa

Beero KoHTponbHble MpakTnyeckue u3yueHua | obpasoBaTenbHble pecypcbl
pa6otbl pa6oTbl

22 " bubnumoteka LLOK

HOVBUAYaNbHOE PAa3BUTUE OPraHM3MOB
AMBUAY P P 1 0 0 https://m.edsoo.ru/863e8436

23 [eHeTUKa — HayKa O Hac/neaCTBEHHOCTU U Bubanoteka LLOK
N3MEHYMBOCTM 1 0 0 https://m.edsoo.ru/863e86f2

)4 3aKOHOMEpPHOCTM Hacne[0BaHMA NPU3HAKOB. Bubnmoteka LLOK
MoHornbpuaHoe ckpelmBaHue 1 0 0 https://m.edsoo.ru/863e8878

55 OurnbpuaHoe ckpelwBaHme. 3aKOH He3aBUCUMOTO Bubnumoteka LLOK
HacneL0BaHUA NPU3HAKOB 1 0 0 https://m.edsoo.ru/863e89a4
CuenneHHoe HacnefoBaHME NPU3HAKOB.

-6 NabopaTtopHas paboTta N2 5 «M3yyeHue pesynbTatos Bubnumoteka LLOK
MOHOMMBPUAHOTO U AUTMBPUAHOTO CKpelwwmBanuay |1 0 0.5 https://m.edsoo.ru/863e8c60
Apo30dubl Ha TOTOBbLIX MUKpOMNpenapaTax»

57 [eHeTWKa nona. HachegoBaHMe NPU3HAKOB, Bubnumoteka LLOK
CLEMNEeHHbIX C NMoJIOM 1 0 0 https://m.edsoo.ru/863e8c60
MN3meHuYMBOCTb. HeHacneacTBEHHaAsA MU3MEHYMBOCTb.

NabopaTtopHas pabota Ne 6. N3yueHune Bubnumoteka LLOK

28 1 0 0.5

MOZANDUKALMOHHOMN M3MEHUYMBOCTH, NOCTPOEHME
BAPMALMOHHOTO pPALa Y BapMaLMOHHOMN KPUBOI»

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



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

Konnyecrso yacos

Ne n/n Tem K Darta ONeKTpOoHHbIe uudposble
o €Mma ypoKa Beero KoHTponbHble MpakTuyeckue u3yueHua | obpasoBaTenbHble pecypcbl
pa6otbl pa6oTbl
HacnepacrseHHaa M3MeHUYMBOCTb. JlabopaTopHas EnG LIOK
néaMoTeka
29 pabota Ne 7. «AHanus mytaumin y opo3odubl Ha 1 0 0.5 hitps://m.edsoo.ru/863e8efe
rOTOBbIX MMKpONpenapaTax» E— )
30 r Bnbnnoteka LIOK
eHeTMKa YeNoBeKa
1 0 0 https://m.edsoo.ru/863e8d78
31 Pe3sepBHbIl ypoK. O606LLeHME NO Teme
«HacneaCTBEHHOCTb M M3MEHUYMBOCTb OpraHusmos» |1 1 0
Bubnumoteka LLOK
32 Cenexuna kak Hayka v npouecc 1 0 0 https://m.edsoo.ru/863e9214
33 MeTozbl M AOCTUXKEHUA CENEKLUNN PAaCTEHUI U Bubnumoteka LLOK
YKUBOTHbIX 1 0 0 https://m.edsoo.ru/863e9214
34 £ Bubnnoteka LIOK
MOTEXHO/I0MMA KaK 0Tpac/ib NPOM3BOACTBA 1 0 0
https://m.edsoo.ru/863e9336
OBLUEE KOJTMYECTBO YACOB MO MNMPOrPAMME 34 3 4

11 KJTACC



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

Konunuecrtso yacos

Ne n/n Tem « Dara INeKTPOHHbIe unudposble
B ema ypoka Bcero KoHTponbHble MpakTnyeckne | usyuenmna | o6pasosaTtesnbHble pecypcbl
pa6oTbl pa6otbl
Bubanoteka LLOK
1 3BoNoUMA U MeTOoAbl e€ U3yyeHusn 1 0 0 https://m.edsoo.ru/863ea20
€
Bnbnnoteka LIOK
2 McTopua pa3sutua npeacrasneHuii 06 ssoaoumm 1 0 0 https://m.edsoo.ru/863e957
0
3 M Bubnumoteka LLOK
WKPO3BOIOLMA
P 4 1 1 0 https://m.edsoo.ru/863e9cle
Monynauma Kak anemeHTapHas eauHNLA BUAA U EuE LOK
néanoTeka
4 aBonoumn. JlabopaTtopHan paboTa Ne 1 «CpaBHeHue 1 0 0.5 hitps://m.ed /86399¢6
. s://m.edsoo.ru e99c
BMA0B N0 MOPPONOrMYECKOMY KPUTEPUIO» .
Bubnumoteka LLOK
5 OBuKyLLMe cunbl (31emeHTapHble GaKkTopbl) 3BOAOLUM 1 0 0 https://m.edsoo.ru/863e9da
4
Bubnnoteka LIOK
6 EcTecTBeHHbI 0T6OpP U ero dpopmbl 1 0 0 https://m.edsoo.ru/863e9ed
0
7 Pe3yibTaTbl 3BOOLMM: NPUCNOCOBIEHHOCTb 1 0 05 Bubnmoteka LIOK

opraHnsmoBs 1 BugoobpasosaHue. JlabopaTopHasn

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



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

Konunuecrtso yacos

Ne n/ T Dara INeKTPOHHbIe unudposble
en/n ema ypoka
P Bcero KoHTponbHble MpakTnyeckune usyuyeHua | obpasoBaTenbHble pecypcbl
pa6oTbl pa6otbl
pabota Ne 2 «OnucaHue npmucnocobieHHOCTH
OpraHn3ma n eé OTHOCUTE/IbHOTO XapaKTepa»
Bubanoteka LLOK
8 HanpasneHuAa 1 Nyt Makpo3BoaOLMN 1 0 hitps://m.eds0o.ru/863e9cle
9 HeobpatumocTb 3BOOLMM 1 0
10 McTopuA XKMU3HU Ha 3emie N MeToAbl eé N3yyeHmsa 1 0
Bubnnoteka LIOK
11 [MnoTe3bl NPOMUCXOXKAEHNA XKU3HU Ha 3emne 1 0 https://m.edsoo.ru/863ea5a
6
Bubnumoteka LLOK
12 Pa3BuTUE }KM3HWU Ha 3emJie MO 3pam U Nepuoaam 1 0 https://m.edsoo.ru/863eabb
€
OcCHOBHble 3Tanbl 3BONOLLUN PACTUTENIBHOTO U
13 YKMBOTHOTO Mupa. MpakTnyeckan pabota Ne 1 Bubnumoteka LLOK
«M3yyeHne ncKkonaembix OCTaTKOB pPacTeEHUN U 1 0.5 https://m.edsoo.ru/863ea8bc
YKMBOTHbBIX B KONNEKLMAXY
14 CoBpemeHHasa cucTema OpraHMYecKkoro Mmpa 1 0 Bubnnoteka LIOK

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



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

Konunuecrtso yacos

Ne n/n Tem K Darta 3NeKTpOoHHbIe LdpoBble
B ema ypoka Bcero KoHTponbHble MpakTnyeckune usyuyeHua | obpasoBaTenbHble pecypcbl
pa6oTbl pa6otbl
e
Bubanoteka LLOK
15 JBoAOUNA YeNoBeKa (aHTponoreHes) 1 0 0 https://m.edsoo.ru/863eac2c
Bubanoteka LLOK
16 Osuskylime cunbl (GakTopbl) aHTponoreHesa 1 1 0 https://m.edsoo.ru/863ead4
4
17 OcCHOBHble CTaAnmM 3BOIOLNM YeNoBeKa 1 0 0
4 Bubnnoteka LIOK
e/loBeYecKme pacbl M NPUPOAHbIE aganTaumm
18 https://m.edsoo.ru/863eaea
yesioBeKa 1 0 0 5
19 PesepBHbIl ypoK. O606LLeHME NO Teme
«BO3HUKHOBEHME M PA3BUTUE KMU3HU HA 3emer 1 0 0
20 DKO/10rMA KaK HayKa 1 0 0
51 c 6 o Bubnumoteka LLOK
peabl 06UTaHUA U 3KoNOTMYecKne GaKTopbl 1 0 0
https://m.edsoo.ru/863eafec
AbuoTtunyeckne daktopsl. SlabopaTtopHas pabota Ne 3. EUG LIOK
néanoTeka
22 «Mopdonormyeckme ocobeHHOCTM pacTeEHUN U3 1 0 0.5

pasHbIXx MecT 06utaHua». JlabopaTtopHas paboTa Ne 4.

https://m.edsoo.ru/863eb10



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

Konunuecrtso yacos

Ne n/n Tem K Darta 3NeKTpOoHHbIe LdpoBble
B ema ypoka Bcero KoHTponbHble MpakTnyeckune usyuyeHua | obpasoBaTenbHble pecypcbl
pa6oTbl pa6otbl
«BnunsaHue cBeTa Ha pocT 1 pa3BUTUE YePEHKOB e
Koneyca»
Bubanoteka LLOK
23 BuoTmueckme dakTopbl 1 0 https://m.edsoo.ru/863eb34
8
JKONOrNYECKUE XapaKTEPUCTUKMN MNONYNALMM.
24 MpakTuyeckan pabota Ne 2 «Moacy€T NI0THOCTH 1 0.5
NonynAUUA pasHbIX BUAOB PacTEHNN»
Bubnnoteka LIOK
25 Coobuiectsa opraHMamoB — broLeHO3 1 0 https://m.edsoo.ru/863eb46
a
Bubnumoteka LLOK
26 JKonornyeckume cuctembl (aKocucTembl) 1 0 https://m.edsoo.ru/863eb46
a
57 OcHOBHble NOKa3aTenm 3KOCMCTEMbI. IKONOrNYEeCcKue Bubnnoteka LIOK
nupammapl. CBoncTea akocuctem. Cykueccus 1 0 https://m.edsoo.ru/863eb5fa
28 MpnpoaHble 3KOCUCTEMDI 1 0
29 AHTPOMOreHHble 3KOCUCTEMDbI 1 0



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

Konunuecrtso yacos

Ne n/n Tema Vboka Darta 3NeKTpOoHHbIe LdpoBble
B P Bcero KoHTponbHble MpakTnyeckne | usyuenmna | o6pasosaTtesnbHble pecypcbl
pa6oTbl pa6otbl
Bubanoteka LLOK
30 Buochepa — rnobanbHaa skocuctema 3emnm 1 0 0 https://m.edsoo.ru/863ebb5
€
Bnbnnoteka LIOK
31 3aKOHOMEPHOCTU CyLLecTBOBaHUA 6nocdepsl 1 0 0 https://m.edsoo.ru/863ebd1
6
32 Yenoseyectso B 6rochepe 3emnn 1 1 0
Bubnumoteka LLOK
33 CocywectsoBaHWe NPUPOAbI U Yel0BEYECTBa 1 0 0 https://m.edsoo.ru/863ebal
e
34 Pe3epBHbIii ypok. O606wweHne Tembl «CoobLuectsa u
5KOJIOTMYECKUE CUCTEMBIY 1 0 0
OBLLEEE KOZTMYECTBO YACOB MO NMPOrPAMME 34 3 25



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buosorus. O6mas 6uonorus, 10 knacc/ Cuornazos B.1., Aradhonora .b., 3axapoBa
E.T., O0miecTBO ¢ OrpaHMYeHHON OTBETCTBEHHOCTHIO «JI[PODAY»; AKIIMOHEpHOE OOIIECTBO
«M3narensctBo «lIpocBemienue»

* buonorus. O6mas 6uonorus, 11 knacc/ Cusornazos B.U., Aradponosa U.b., 3axaposa
E.T., O0miecTBO ¢ OrpaHMYEHHONW OTBETCTBEHHOCTHIO «JIPODA»; AKITMOHEpHOE 00IIECTBO

«M3paTenbcTBO «HpOCBCH_[eHI/Ie»

METOINYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA

Koznosa T.A. O0uias 6uonorus. basossiit ypoBens. 10-11 kmaccsl: MeTo. mocobue K
yuebnuky B.M.Cusornazosa, U.b.Aragonosoii, E.T.3axapoBoii. «O61mas 6uonorus.
bazoselit ypoBenb». — M.: JIpoda, 2006. — 140c.

buonorus: CnpaBounuk mkosnbHuka 1 cryaenta/llon pea. 3.bpema u U.Meiinke; Ilep. ¢
HeM. — 3-e u3]l., crepeoturn. — M.: [Ipoda, 2017, c.243-244.

Jlepuep I'.11.0O6mmas 6uonorus. (10-11 xmaccer): [Toaroroska k EI'3. KontponsHsie u

camoctosiTensHble padboTsl/I.U.JIepaep. — M.: Dkemo, 2018. — 288c.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

http://school-collection.edu.ru/

http://ege.edu.ru/

https://resh.edu.ru

https://content.edsoo.ru/lab/

https://interneturok.ru/

https://bio-ege.sdamgia.ru/



