PABOYAS ITPOT'PAMMA
yueOHoro npeamera «buosiorus. ba3oBblii ypoBeHb»

st ooygaromuxest 10 — 11 kmaccos



HHOACHUTEJIBHAA 3AIIMCKA

[Ipu pazpaboTke mporpaMMsl 1o OUOJIOTHH TEOPETUUECKYIO OCHOBY JJISl OTIpEAeNICHUs IOIX0/I0B
K (OPMHPOBAHUIO COZIEpKaHUS ydeOHOro mnpeamera «buoorus» COCTaBHIM: KOHIENTYyaJbHBIC
nonoxxenuss ®I'OC COO o B3anM0O0OYCIOBICHHOCTH IIEJIEH, COAEPIKaHMs, PE3yJIbTaTOB O0yUeHUS U
TpeOOBAaHUI K YPOBHIO TOATOTOBKU BBITYCKHHKOB, IOJIOKEHHS 00 OOIMX LENIX M NPUHIMIAX,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSIHHE CUCTEMbI CpefHero obiiero oopasoBanus B Poccuiickoit
denepany, a TaKKe MOJI0KEHUS O criennpuke ONOJIOTHH, €€ 3HaUeHUH B IO3HAHUH KUBOU MPUPOJIBI U
o0ecreYeHnn CYIIECTBOBAHUS 4eJIOBeYecKoro obmectBa. CorinacHO Ha3BaHHBIM IOJOXKCHUSM,
orpezieNieHbl OCHOBHBIE (DYHKIIMU ITPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma mo Owonoruu AaéT MpEACTaBIEHUE O IENsAX, 00 oOmiei crpateruu OOydeHWS,
BOCIIUTAHMSI U Pa3BUTHUSL OOy4alOUIMXCS CpelcTBaMu yueOHoro mpenmera «buonorus», omnpeaenser
00s13aTeNIbHOE TMPEIMETHOE COJEpIKAaHUE, €ro CTPYKTYpY, pacupeiesieHHe IO pasfesiaM M TeMaw,
PEKOMEHIYEMYIO MOCIIEIOBATEILHOCTh U3YYeHHs YUeOHOr0 MarepHaia ¢ Y4ETOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH 00pa3oBaTENbHOTO IPOIECCA, BO3PACTHBIX OCOOEHHOCTEN
00y4aroIuxcs.

B nporpamme 1o GuosiorMu Tak)Ke YUUTHIBAIOTCA TPEOOBAHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTamnpeIMETHBIM U MPEIMETHBIM pe3yibTaTaM 00ydeHus B (GOpPMHUPOBAHUHM OCHOBHBIX BUJIOB Y4€OHO-
MO3HABATEIBHON JEATETbHOCTH/YICOHBIX JEHCTBUH OOYJaromUXCs MO OCBOCHHIO COJACPKAHUS
Ouooruueckoro oOpa3zoBaHusl.

B mporpamme mo Owmomorum (10-11 kmaccel, 0a30BBIi ypOBEHB) pEaTM30BaH MPHUHIUI
MIPEEeMCTBEHHOCTH B M3YYEHUU OHOJIOTHH, Ollarojaps 4emy B Hel MpOCMaTpUBAETCs HAIpPaBIEHHOCTD
Ha pa3BUTHE 3HAHWH, CBSA3aHHBIX C (OPMUPOBAHHMEM ECTECTBEHHO-HAyYHOTO MHPOBO33PEHMUS,
LIEHHOCTHBIX OPHEHTAIMH JIMYHOCTH, SKOJIOIMUYECKOTI0 MBIIIJICHHS, IPEICTaBIEHUH 0 310pOBOM 00pasze
KHU3HU U OEpeKHBIM OTHOLIEHHEM K OKpYyKarollel npupoHoi cpeze. [loatomy Hapsay ¢ u3ydeHueM
00111€0M0IOrNYECKUX TEOPUH, a TaKKe 3HAHUI O CTPOSHHH KHUBBIX CUCTEM PAa3HOTO paHra M CyIHOCTH
OCHOBHBIX IPOTEKAIOIIMX B HHUX I[POLECCOB B MporpaMMe IO OWOJIOTMM YJAEJIEHO BHHUMAaHUE
HCII0JIb30BAaHUIO MOJTYYEHHBIX 3HAaHUH B MIOBCETHEBHOM KU3HU JJIs PEIICHUS PUKIIAIHBIX 33/1a4, B TOM
yucie: Npo(UIAKTUKA  HACJIEACTBEHHBIX  3a00J€BaHUIl  4YeloBEeKa, MEIUKO-TE€HETUYECKOTO
KOHCYJIbTUPOBaHMsI, OOOCHOBAHMs SKOJOIMYECKH LeIeco00pa3HOro IMOBEIEHHUs B OKpYXarolen
IIPUPOJHOM Cpele, aHalIW3a BIUSHUA XO3AWCTBEHHOW JEATEIbHOCTH 4YEJIOBEKAa HA COCTOSHHE
IIPUPOJHBIX U HCKYCCTBEHHBIX 3KOCHUCTEM. YCHUJIEHHE BHUMAaHMs K MPUKIAIHONW HAIpPaBIEHHOCTU
yaeOHOro mpenmera «bHOJOTHS» TPOIUKTOBAHO HEOOXOIWMOCTHIO OOECIEYeHHUsS] YCJIOBHM st
pelieHust OAHOM M3 aKTyaJbHBIX 3a7ay IIKOJBHOTO OMOJOTHYECKOro o00pa3oBaHus, KOTOpas
npenmnosiaraer (GOpPMHUPOBaHHE Yy OOy4aroOUIMXcs CHOCOOHOCTH aJanTUpPOBAaThCsl K W3MEHEHUSIM
JUHAMHYHO Pa3BHBAIOIIETOCsS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHe cpeaHero ooOmiero o0pa3oBaHUs 3aHMMaeT BaxkHoe Mecto. OnHa
obecrieunBaeT (OpMHUPOBAHKE y O0YUAIOIINUXCS IPEJICTABICHUM 0 HAyYHOU KapTUHE MHpa, paclIupsieT
1 00o001IaeT 3HaHMs O )KUBOW IpUpoJie, €€ OTIUUYUTEIbHBIX MPU3HAKaX — YPOBHEBOM OpraHM3aliu U
HBOJIIOIUM, CO37aéT YCIOBHMS JUIs: TIO3HAHUS 3aKOHOB JKMBOM TNpHUPOABI, (OPMHUPOBAHUS
(GYHKIIMOHAJIBHOW TPAMOTHOCTH, HABBIKOB 3JJOPOBOIO M 0€30MacHOr0 00pasa KU3HHU, SIKOJIOTHYECKOTO
MBIIIEHMS], IEHHOCTHOTO OTHOILIEHUS K )KMBOW IPUPOJIE U YETOBEKY.

Bonbiioe 3HaueHne OMONOTHS MMEET TakXKe JJISl PELISHUS BOCIUTATENbHBIX U Pa3BHUBAIOIINX
3ajjauy cpeAHero ooOmiero o0pa3oBaHHUs, COLMATU3alMK oOydarouuxcs. I3ydeHue Ouosoruu
o0ecrieunBaeT yCiOBHUS s (OPMUPOBAHUS  HMHTEJUIEKTYAJIbHBIX, KOMMYHUKAIIUOHHBIX U
MH(POPMAIIMOHHBIX HABBIKOB, 3CTETHMUYECKOW KYJIBTYpbI, CIIOCOOCTBYET HMHTETpalud OMOJOTHMYECKUX
3HAHUW C TPEACTABICHUSMHU M3 JPYrHMX Yy4EOHBIX MPEIMETOB, B YAaCTHOCTH, (U3UKH, XUMHH U
reorpaduu. Ha3BaHHbIE MMOJIOKEHUS O MPEIHA3HAYEHUN Y4eOHOro mnpeamMera «BbHoIorus» coCcTaBUIN
OCHOBY [UIsl OIpeleseHHs] TMOAXOAOB K OTOOpY M CTPYKTYPUPOBAaHHUIO €ro COAEpIKaHMS,
MPEJCTAaBICHHOTO B IIPOrpaMMe Mo OMOJIOTHH.



Ot60op coxepkanust yueOHOTO Tipeamera «buosorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UIHK KYTbTYPOCOOOPA3HOTO MOIX0Aa, B COOTBETCTBUH C KOTOPBIM 00y4aloIIHecs T0JIKHBI OCBOUTh
3HAaHUA U YMEHUS, 3HauuMble A (GOpMUPOBaHUS OOLIEH KyIbTYpbl, ONpPEENSIONINE aJeKBAaTHOE
MOBEJICHHE YEJIOBEKa B OKPYKAIOWIEH MPUPOTHON cpelie, BOCTpeOOBAaHHBIC B IOBCEAHEBHOM KHU3HHU U
MpakTU4eckor neareiabHocTu. Ocoboe MecTo B ATOW CHCTEME 3HAHUW 3aHUMAIOT DJIEMEHTHI
COZIepKaHusl, KOTOpbIE CIyXaT OCHOBOW JUIsi (OPMHPOBAHUS NPEACTABICHUNH O COBPEMEHHOMN
€CTECTBEHHO-HAYYHONH KapTHUHE MHUpPa M LIEHHOCTHBIX OPUEHTAIMSIX JIMYHOCTH, CIIOCOOCTBYIOIIMX
ryMaHU3aluy OMOJI0THYECKOro 00pa3oBaHusl.

CtpykTypupoBaHHe coOAepKaHMS ydyeOHOro Marepuajga B MporpaMme M0 OHOJIOTHUH
OCYIIECTBIICHO € Y4ETOM NMPHUOPUTETHOTO 3HAYCHUS 3HAHUI 00 OTIMYUTEITBHBIX OCOOCHHOCTSIX KHUBOM
MIPUPOJBI, O €€ YPOBHEBOM OpraHU3aIMH U 3BOJIOLUUU. B COOTBETCTBUU € 3TUM B CTPYKTYpE Y4EOHOTO
npeamera «buoONOTHs» BBIACICHBI CIEAYIONIUE COJACpXKaTelbHbIe JHUHUU: «BHOJOrMs Kak Hayka.
Metonsl HaydHoro mo3HaHus», «Kierka kak Ouomormyeckass cucrema», «OpraHusm Kak
ouosornyeckas cucremayn, «CucreMa u MHOTooOpaswe OpraHMYecKOro MHUpay, «IBOJIOLUS KUBOMH
MPUPOABI), «IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp wu3ywenuss ydeOHOro mpenmera «buomorus» Ha 0a30BOM YpOBHE — OBJIAJCHUE
O0Oy4aroIUMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHM3alliH >KUBBIX CHUCTEM Pa3HOIO
paHra ¥ mpuoOpeTeHHe YMEHUN UCIIONB30BaTh ATU 3HAHUS JJISi TPAMOTHBIX JIEHCTBHI B OTHOLICHUU
00BEKTOB JKUBOW MPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTmwkeHne nenw wu3ydeHuss ydeOHoro mnpeamera «buonorms» Ha 0a30BOM  ypOBHE
o0ecrieunBaeTcs peleHueM CIeAYyIOmunX 3a1ayu:

OCBOCHHE OOYYAIOUIMMHCS CHCTEMBl 3HAHUN O OMOJOTMYECKHX TEOpHSX, YUYCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIOTe3axX, NMpaBuiiax, CIyXalluX OCHOBOW At (OPMHUPOBAHUS MPEJCTABICHUN O
€CTeCTBEHHO-HAYYHOW KapTHHE MHpPa, O METOJaX HAyYHOTO IMO3HAHWs, CTPOCHUH, MHOT000pasuu U
O0COOEHHOCTSIX KHMBBIX CHUCTEM pAa3HOIO YPOBHS OpraHM3allMH, BBIIAIOUIMXCS OTKPBITHAX U
COBPEMEHHBIX HCCIIEJIOBAHUSIX B OMOJIOTHH;

¢dopmupoBaHHe Yy OOy4YalOUIMXCS I03HABATEIbHBIX, MHTEIJICKTYAIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B IIpoIlecce aHajr3a JaHHBIX O MYTSX Pa3BUTHUS B OMOJIOTHH HAYYHBIX B3TJISIOB, UACH U
MOJIXO/I0B K U3YYEHUIO KHUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3alUH;

CTaHOBJIEHHE Yy OOydYarommuxcs oO0mell KyabTypsl, (QYHKIIMOHAIBHOW TPaMOTHOCTH, pa3BUTHE
yMeHUI 00BSCHATH U OLIEHUBATh SBJICHUS OKPYXKAIOIIEro MUpa KHUBOM MPUPO/Ibl HA OCHOBAHNUY 3HAHUHN
Y OIIBITA, MTOJTyYSHHBIX IPU U3yYSHUN OMOJIOTHH;

¢dbopmHpoBaHKE y 00YJarOIUXCs YMEHUH WILTIOCTPUPOBATh 3HaU€HHE OMOJIOTHYECKUX 3HAHUH B
MPAaKTUYECKON JEATEIBHOCTH YeNOBEKa, PAa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHHA |
arpoOMOTEXHOJIOTHiA;

BOCIIUTAaHHE YOEKAEHHOCTH B BO3MOXXHOCTH TIIO3HAHHS YEIOBEKOM JKHBOH TPUPOIHI,
HEOO0XOAUMOCTH OEpEeKHOTO0 OTHOIIEHUS K HEH, COOMIOJCHHS ITHYECKUX HOPM MpPU IMPOBEACHUHU
OMOJIOTUIECKHUX HCCIIeIOBAHUM;

OCO3HaHME IIEHHOCTH OWOJNOTMYECKUX 3HAHUM Ui TOBBIIICHUS YPOBHA HKOJIOTHYECKOM
KYJIBTYpPBI, U151 POPMUPOBAHUS HAYTHOTO MUPOBO33PEHUS;

NPUMEHEHHE TPHOOPETEHHBIX 3HAHUM M YMEHHH B IOBCEAHEBHOM JKM3HU U1 OLCHKH
MOCTIC/ICTBUI CBOEH NIEATEIFHOCTH MO0 OTHOIICHHUIO K OKPYXAIOIIEH cpesie, COOCTBEHHOMY 370POBBIO,
00ocHOBaHUE U cOOMI0IeHUE Mep MPOPUITAKTUKY 3a00I€BaHUH.

B cucreme cpeagnero oOmiero obpaszoBanus «buomorus», mzydaemass Ha 0a30BOM YpOBHE,
ABNSICTCA  O0S3aTENbHBIM YYEOHBIM TPEIMETOM, BXOJSIIMM B COCTaB MpeIMETHOH obiacTu
«EcTecTBeHHO-Hay4YHBIE MTPEIMETHIY.

Jns u3ydeHus OMonorud Ha 6a30BOM YPOBHE CpelHEro oOmero odpa3zoBaHus OTBOAUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kimacce — 34 vaca (1 yac B Hezerio).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsizb Ouonoruu ¢ OOIIECTBEHHBIMH, TEXHHUYECKUMH U JPYTUMH
€CTECTBEHHBIMU HaykKamH, (uiocoduel, ITHKOU, SCTeTHKOM u mnpaBoMm. Ponb Ouonoruu B
(bopMHpOBaHNUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CuctemMa OHOJIOTHYECKUX HAYK.

MeToapl TIO3HAHUS KUBOW MpUPOJbI (HAOIIOACHHE, SKCIEPUMEHT, OMHMCAaHUE, U3MEpPEHUE,
KJaccu(uKanus, MOICTMPOBAHNE, CTATUCTUYECKAss 00pabOTKa JaHHBIX ).

JdemoHcTpauuu:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /Jx. Yorcon u @. Kpuk.

Tabmuie! u cxeMbl: «MeTOo/IbI TO3HAHUS )KUBOW PUPOJIBI.

JlaGopaTopHble M IpaKTHYeCKUe padoThI:

[Ipaktuueckass pabotaNe 1. «lcnonp3oBaHue pa3IUYHBIX METOJOB TMPH H3YYCHHUH
OMOJIOTUIECKIX OOBEKTOBY.

Tema 2. ’KuBble cucTeMBbI M X OPraHU3aI U,

JXusbie cucreMsl (OMOCHUCTEMBI) KaK MPEAMET U3y4deHus: oOnonoruu. OTIN4ne KUBBIX CHCTEM
OT HEOPTaHUYECKOU MPUPOJIBI.

CBoiicTBa OMoCHCTEM M UX Pa3HOOOpa3ne. Y pOBHU OpraHU3allui OMOCHCTEM: MOJICKYIISIPHBIH,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, HOMYJISIIMOHHO-BUIOBOH, 9KOCUCTEMHBIH
(OmoreoreHOTHYECKHHT ), OMOCEPHBIH.
JdeMmoHcTpamum:

Tabnuis! u cxembl: «OCHOBHBIE IPU3HAKY )KU3HI», «Y POBHU OpraHU3AIMH )KUBON IPUPOABDY.

O6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XumMu4ecKHuii cocTaB U CTPOEHHE KJIETKH.

XVWMHUYECKUH COCTaB KJIETKU. XUMHYECKHE IEMEHTBI: MAKPOAJIEMEHTBI, MUKPOIJIEMEHTHI.
Bona n MuHepasibHbIE BEIIECTBA.

@OyHKIUY BOABI 1 MUHEpAJIbHBIX BeleCcTB B KieTke. [lognepikanne ocMoTrueckoro 6anaHca.

benku. CoctaB u crpoeHue 0enkoB. AMHUHOKHCIOTE — MOHOMEPHI OenkoB. HesameHnmsble u
3aMEHUMbIE AMUHOKHCIOThl. AMHUHOKUCIIOTHBIM cOCTaB. YPOBHU CTPYKTYpPBbI O€IKOBON MOJIEKYIIbI
(mepBrUYHasi, BTOPUYHAsA, TPETUYHAS U YETBEPTUYHAsI CTPYKTypa). XUMHUYECKHE CBONCTBA OEIKOB.
buonornyeckue pyHKINN OEIKOB.

®epMeHThl — Ouojoruueckue katanuszatopbl. CTpoeHue ¢GepMeHTa: aKTHBHBIA LEHTP,
cyoctpartHas crienupuanocts. Kodpepmentsl. Buramunbl. OTianuus pepMeHTOB OT HEOPraHUYECKUX
KaTaJIn3aTOpPOB.

VYraeBoasl: MOHOcCaxapuIsl (TH0OK03a, pubo3a M J1e30KCHUpuO03a), aAucaxapuisl (caxaposa,
JIAKTO3a) U MoJIMcaxapuabl (Kpaxmall, IIIUKOTeH, 11eJuTi0103a). bruonornueckue GyHKIMN YIiIeBOAOB.

Junuapl: Tpurnuauepuas, pochonunuabl, crepouasl. [ napopusHo-ruaIpodoOHBIE CBOMCTBA.
buonoruueckue ¢yHkiuu aununoB. CpaBHEHUE YIIEBOJOB, OEJIKOB U JUMUAOB KaK MCTOYHUKOB
SHEPIrUH.

Hyxnennoseie kucnorel: JIHK n PHK. Hykneornapl — MOHOMEpPBI HYKIIEMHOBBIX KHCIIOT.
Crpoenue u Gpynkiun ITHK. Crpoenue u ¢pynkunu PHK. Bunet PHK. AT®: crpoenue u pyHkuuu.

HuTonorus — Hayka o kieTke. KnetouHast Teopust — mpumep B3auMOJICHCTBUS Uaei U GpakToB
B HAyYHOM IT03HAHUU. MEeTO/1bI U3yUEHUS KIETKH.

Knerka kak nenoctHas xwuBas cuctema. OOIIue NPU3HAKK KIETOK: 3aMKHYTas HapyxHas
MemOpana, monekynsl JJHK kak reHeTnueckuii anmapar, cucteMa CHHTe3a Oelka.



Tunsl  KJIETOK: JyKapuoTHuecKas U Ipokapuoruuyeckas. (OcoOEHHOCTH  CTPOEHUs
npokapuoTuyeckon kietku. Knerouynas crenka Oakrepuii. CTpoeHHE SyKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTJIUYHS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX (YHKIUH.
[Inazmatnueckass memOpana, e€ cBoiictBa u ¢yHkiuu. lluTomnasma u €€ OpraHOU[BI.
OnnomemOpanusie opranousl kietku: JIIC, anmapar ['ombmku, nuzocomsl. [lomyaBTOHOMHBIE
OpraHoOM/Ibl KJIETKU: MUTOXOHJPHUH, IuiacTuabl. [Ipoucxoxknenne MUTOXOHAPUM U MacTua. Buael
wiactua. HememOpaHHbIE OpraHOMAbI KIETKH: PHUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPHOJIH,
pPECHUYKH, KIYTUKH. DyHKIIMU OPraHoOUI0B KIIETKH. BritoueHus.

Snpo — perynsTopHblid HeHTp KieTku. CTpoeHue sijipa: saepHas 000J0YKa, KapHOIUIa3Ma,
XPOMATHH, IPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBanu, M. Inelinen, P. Bupxos, k. Yorcon, @. Kpuk,
M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneiieHue XUMUYECKUX  JJEMEHTOB B HEXHUBOW  MPHUPOAEN,
«Pacnpenenenne XMuMUYECKUX 3JIEMEHTOB B JKUBOW MIPUPOIE».

Tabmuuer u cxemsl: «llepmoguyeckass Tabnuma XUMHUYECKHX OSJIEMEHTOB», «CTpoeHue
MOJIEKYJBl BOAB», «buocuuTe3 Oenka», «CTpoeHne MoieKkynbl Oenka», «CtpoeHue QepmeHTa,
«Hykneunossie kucinotel. JJHK», «Ctpoenue monekynsr AT®», «CtpoeHue 3yKapHOTHUECKOU
KIeTKn», «CTpoeHue KUBOTHOM KIeTKW», «CTpOE€HHE pacTUTENbHON KiIeTkn», «CTpoeHue
IIPOKAPUOTUYECKOM KieTKn», «CTpoeHue sapa KIETKN», «Y TIeBOJAbDY, «JIUmuab».

O6opynoBaHue: CBETOBOW MHUKPOCKOI, O0OpyIOBaHHE [Uis MPOBEACHUS HAOIIOACHUN,
U3MEpEeHUl, HKCIIEPUMEHTOB, MUKpOIpENapaTrbl PacTUTENbHBIX, JXUBOTHBIX M OaKTepHaJIbHBIX
KJIETOK.

JlaGopaTopHble U IpPaKTHYeCKUE PadoThI:

JIaGoparopHast pabora Ne 1. «l3ydyeHHMe KaTalUTHYECKOM AaKTHBHOCTU (epMEHTOB (Ha
IIpUMepe aMuJIa3bl WIN KaTajaasbl)».

JIaGopartopHas pabota Ne 2. «/3yueHune cTpoeHus KIETOK pacTeHUH, )KUBOTHBIX U OakTepuit
10/ MUKPOCKOIIOM Ha F'OTOBBIX MUKpOIIpEnaparax 1 uX OIMUCaHHE».

Tema 4. ZKu3HenessTeIbHOCTD KJICTKH.

OOMeH BeliecTB, WM METa00aM3M. AcCUMMIIALUS (TJIACTUYECKUA OOMEH) U JUCCUMMIISALUS
(oHepreTuyeckuii OOMEH) — JBE CTOPOHBI E€AMHOTO Ipolecca Merabonu3ma. Poib 3aKOHOB
COXPAHEHHUS BELIECTB U SHEPTrUU B IOHHUMaHUU MeTa0oIn3Ma.

Tunbl oOMmeHa BemiecTB: aBTOTPOGHBIH M TereporpodHbiid. Ponb ¢depmeHToB B 00MeHe
BELIECTB U MPEBPALIEHUH SHEPTUHU B KIIETKE.

®otocunte3. CperoBas u TemHOBas (a3l (orocunHre3a. Peakuuu (dorocuHTesa.
OddextuBHOCTH PoTOCHHTE3a. 3HaUeHUe (HOTOCHHTE3a IS JKM3HU Ha 3emuie. BiusiHue ycrmoBuid
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €TI0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHM.

XeMocHuHTe3. XEeMOCUHTE3UPYIOIINe OakTeprn. 3HaUeHHE XeMOCHHTE3a /IJIsl )KM3HHU Ha 3eMJIe.

DOHepreTudyeckuii oOMeH B KieTke. Paciiensenne BemecTs, BbIJCICHHE U aKKyMYJIUPOBaHHUE
SHEPTUHM B KIETKE. OTambl JHEPreTHYecKoro ooOmeHa. [nukonus. bpokeHne W ero BUJIBIL
KucnopogHoe okuciaeHue, WM KIeTO4HOe JbIxaHue. OkuciaurtenbHoe (ochopuiimpoBaHue.
O} heKTHBHOCTH YPHEPTETUIECKOTO OOMEHA.

Peaknum martpuyHoro cuHte3a. ['‘enermueckas wunHpopmamus wu JHK. Peanuzamus
reHeTHYeCKO WH(opManuu B KiIeTKe. ['€HeTHYeCKHMi KOI M €ro CBOWCTBA. TpaHCKpUIIIUS —
matpuunblii cunte3 PHK. Tpancmauus — OuocunTte3 Oenka. Dtambl TpaHcasiuu. Komupoanue
aMUHOKHCIIOT. Posb prbocom B OrocuHTEe3e Oernka.

Hexnerounsie ¢popmbl sxu3HU — BUPYCHL. McTopust oTkpbiTHs BupycoB (. 1. MiBaHOBCKMIA).
OC0OEHHOCTH CTPOEHUS M >KM3HEHHOTO IHMKJIa BUPYcOB. bakrtepuodaru. bonesnm pacrenwmid,



KUBOTHBIX W YEJIOBEKa, BBI3BIBaEMbIe BHUpycamMu. Bupyc mMmmyHozaedunura denoseka (BHY) —
Bo30yautens CIIM/la. OOparHas TpaHCKpUNLHMs, peBepTaza W uHTerpasa. IIpodmiaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JIeBaHMIA.

JdeMoHcTpanum:

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

Tabmuiet u cxembl: «Tunsl muTanusy, «Meradonuzm», «MUTOXOHAPHUS», « DHEPTCTUUSCKUN
obmen», «Xmoporacty, «Dorocuntes», «Ctpoenue JIHK», «CtpoeHne m (QyHKIMOHMpOBAHUE
reHa», «Cunte3 Oenka», «[eHermueckuil kom», «Bupyce», «bakrepuodarn», «CtpoeHue u
*)u3HeHHbIH nuki Bupyca CITM/a, 6akrepuodaray, «Permmukamus JTHK».

Ob6opynoBanue: monenu-anumkanuu «Yasoenne JIHK wu Tpanckpumius», «buocuHTe3
oenkay, «CTpoeHHE KIETKU», MoJeb CTpykTypsl JJHK.

Tema 5. PasMHoOkeHNe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounsnii 1k, WM KU3HEHHBIM LMK KieTku. MHTepdaza m murtos. Ilporeccsr,
nporekamomue B uHTepdaze. Pemnmkaums — peaknus matpuuyHoro cunre3a JIHK. Crpoenue
XpoMOcoM. XpOMOCOMHBIN HAOOp — KapuOTHM. J{UTIIIOUIHBIN U TaIUIOUIHBIA XPOMOCOMHBIE HAOOPHI.
Xpomatusl. Llutonorundeckne OCHOBBI Pa3MHOXKEHHUS U WHIUBUIYAIIBHOTO PAa3BUTHS OPTaHU3MOB.

Jenenne knetku — Muto3. Craaun mutosa. [Ipoueccel, mpoucxoasdiue Ha pa3HbIX CTAIUSIX
MHTO3a. BHOJIOrHYECKUi CMBICT MUTO3A.

[IporpamMmmupyemas rubenb KJIETKH — allonTo3.

dopMbI pa3MHOXKEHUSI OPTaHU3MOB: OECIIoyioe U MoJjoBoe. Buasl 0ecronoro pasMHOKEHHUS:
JielieHue HaJBO€, IMOYKOBAaHHWE OJHO- M MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHUE, BETETAaTHBHOE
pasMmHokeHue. ckyccTBEHHOE KIIOHUPOBAHUE OPTraHU3MOB, €T0 3HAYEHHUE JIJIsI CEJICKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTJIMYHUS OT OECIOIOrO.

Metio3. Cramuu wmeriosa. Ilpoueccel, mpoucxonsimue Ha craausx Meiosa. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. bruonorudyeckuii CMbICI U 3HaUEHHE Meio3a.

'ameTorene3 — mporecc 00pa3oBaHUsI MOJOBBIX KJIETOK Y >KMBOTHBIX. [10JIOBBIE >Keme3bl:
CEeMEHHHKU U su4yHHKU. OOpazoBaHHE U DPa3BUTHE MOJOBBIX KIETOK — TaMeT (CHepMaTo30H,
AHUIIEKIIETKA) — criepMaToreHes3 1 ooreHe3. OcoOOEHHOCTH CTPOEHHUS SULIEKIIETOK U CTIEPMAaTO301I0B.
OmnonorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). DMOpPHOHAIBHOE pa3BUTHE (IMOpUOTEHE3). DTallbl
SMOPUOHAIIFHOTO Pa3BUTHS Y TMO3BOHOYHBIX >KUBOTHBIX: JIPOOJICHHE, TacTPYJSAIUsl, OPraHOTEHEs.
[ToctamMOpuoHanbHOE pa3BUTHE. TUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUSA: MPSIMOE, HENpsSIMOe
(mumunHOYHOE). BnusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE BBI3HIBATH
BPOXIEHHBIE YPOJICTBA.

Poct u pa3zButne pacrenuii. OHTOreHe3 IIBETKOBOI'O PACTEHMS: CTPOCHUE CEMEHH, CTaJIUU
pa3BUTHSL.

JdemoHcTpanum:

Tabmuupr 1 cxembl: «DOpMBI Pa3MHOKEHUS OPTaHU3MOBY», «JIBOWHOE OIJIOJOTBOPEHUE Y
IBETKOBBIX pacTeHui», «BeretaTuBHOE pasMHOXKEHHE pacTeHUi», «/leneHne kieTku OakTepuiiy,
«CTpoeHue MONOBBIX KIIETOK», «CTpoeHrne XpoMOCOMbD», «KiteTounbli ukin», «Perukarus JJTHK»,
«Muro3y, «Meito3», «lIpsmoe u Hempsmoe pa3zBuTHe», «l'aMeTOreHe3 y MIEKONHUTAIOUINX U
yenoBeKka», «OCHOBHBIE CTaJUU OHTOTE€HE3a».

O6opynoBaHme: MHUKPOCKOI, MHKporpenapaTsl «CrepMaTo30Ubl  MIIEKOMUTAIONIETO,
«SineksieTka MIeKONUTapIeroy, «Kapuoknnes B KiIeTKax KOpENIKa JIyKa», MArHATHAS MOJENb-
anmuikanus «Jlenenue kietkm», moaens JIHK, moaens Metada3zHON XpOMOCOMBEI.

JlabGopaTopHble U MpaKkTHYecKue padoThbl:

JlaboparopHasi pabora Ne 3. «HaGnronenne MuTo3a B KIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOIpENapaTax».

JlaboparopHass pabota Ne 4. «M3ydeHuwe CTpPOEHHUs TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».



Tema 6. HacsieAcTBeHHOCTh U U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTHKHU. VicTopHst pa3BUTHSA TeHETHKHU. Poib IUTOIOTUN 1 SMOPHUOIIOTHH
B CTAaHOBJICHUU F€HETHKH. BKI1ag poccuiickux 1 3apyOeHbIX YUEHBIX B pa3BUTHE T€HETUKU. MeTOIbI
TCHETUKU (THOPUIOIOTHUYECKUH, IUTOT€HETHYECKH, MOJEKYIIpHO-TeHeTu4Yeckuil). OCHOBHBIE
TF€HETUYECKUE NOHATHUS. [ 'eHeTHuuecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpellUBaHUM.

3aKOHOMEPHOCTH HacleI0BaHUs PU3HAKOB, ycTaHOBJIeHHbIE I . Mennenem. Monoru6puasoe
CKpelllMBaHUe. 3aKOH eIWHO0-00pa3usi THOpUAOB mepBoro nokosjeHus. [IpaBuino mOMUHUPOBAHUS.
3aKoH paclleIIeHHs] IPU3HAKoB. I nnores3a unctorsl ramet. [1osiHOE U HEMTOJIHOE TOMUHUPOBAHUE.

JurubpunHoe  ckpeluBaHue. 3aKOH  HE3aBUCUMOTO  HAClEJAOBAHMUS  IPU3HAKOB.
[{uToreHeTHYECKUE OCHOBBI JMTHOPHIHOTO CKPEUIMBAHUA. AHAIM3HPYIONIEe CKpEIIUBAHHE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHMS JIJIsl ONIpeIeIeHHsI TEHOTUIIA OCOOU.

Cuemiennoe HacieoBanue npuszHakoB. Pabora T. Moprana no cuenjieHHOMY Hacjie10BaHUIO
reHoB. Hapymienue crenienus reHoB B pe3yJibTaTe KpOCCUHIOBEpPA.

XpOMOCOMHasi TEOpUS HACJIEACTBEHHOCTH. | eHeTuuecKre KapThl.

I'enetnka mnona. XpoMOCOMHOE OIpEAeNIeHHE MoJia. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['oMmorameTHbI€ U reTeporaMeTHble Opranu3Mbl. HacnenoBanne npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

N3menunBoCTh. Buabl MN3MEHUMBOCTH: HEHACIIECTBEHHAs] U HAcJleACTBEHHas. Poib cpenbl B
HEHACJIEICTBEHHOW  M3MEHYMBOCTH.  XapaKTEpUCTHUKAa  MOAU(PUKAIMOHHON  HM3MEHUYUBOCTH.
Bapuannonsslii psin u BapuanuoHHast Kpuas. Hopma peakuuum npusHaka. KonudecTBeHHbIE U
Ka4yeCTBEHHBIE PU3HAKU U X HOpMa peakiun. CBoiCcTBa MOIU(PUKAIIMOHHON H3MEHYMBOCTH.

HacnencrBennasi, uium TEHOTHNHYECKas, M3MEHYMBOCTh. KOMOMHATHBHAs W3MEHYUBOCTbD.
Meii03 1 1os1I0BO# IPOIIecC — OCHOBa KOMOWHATHBHON N3MEHUYMBOCTH. MyTallMOHHAS N3MEHYNBOCTb.
Knaccudukanus Myrtanuii: reHHbIE, XPOMOCOMHbIE, T€éHOMHbIE. YacToTa M MPUYUHBI MYyTaIlHil.
Myrtarenssie (akTopbl. 3aKOH T'OMOJIOTUYECKUX PSAOB B HacielcTBeHHOM u3meHunBoct H. U.
Basuiosa.

BHesiepHast Haca€/1CTBEHHOCTh U H3MEHYUBOCTb.

I'enernka wuenoBexka. Kapuortun uenoBeka. OCHOBHBIE METOAbl TE€HETHKH YEJIOBEKA:
TeHEATIOTUYECKUN,  OJM3HENOBbIN,  IIUTOTEHETUYECKUM, OMOXMMHYECKHH,  MOJIEKYJISpPHO-
reHeTnyeckuii. COBpPEMEHHOE OIpeNeICHHEe TEHOTUIA: IIOJIHOTEHOMHOE CEKBEHHUPOBAHHUE,
TeHOTUNHpPOBaHWE, B ToM uucie c¢ mnomomipio [II[P-anammza. HacnmenctBeHHble 3a0oJieBaHMs
YeJIOBEeKa: I'eHHbIe 00JIe3HH, O0JIE3HH ¢ HACIEeICTBEHHOH MpenpacooKeHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTtuyeckue U reHepatuBHble MyTauuu. CTBOJIOBBIE KJIE€TKU. [IpHHIUIBI 310pOBOTO
o0Opasza >KU3HU, JMArHOCTUKU, NPOPHUIAKTUKH M JIEYEHUS T€HETHYecKuX Oome3Heil. Meauko-
TE€HETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAUEHHE MEIUIIMHCKOW T€HETUKH B MPENOTBPALICHUH U
JIeUeHUH T'eHETUYECKUX 3a00JIeBaHUi YeIoBeKa.

JdemoHcTpaumnu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. Yersepukon, H. B. Tumocgees-
Pecosckwnii, H. 1. BaBunos.

Tabmuuel u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHHE U €ro IUTOICHETHYECKass OCHOBAY,
«3aKOH PACIIEIUIEHUS U €r0 IUTOT€HETHYECKass OCHOBAaY, «3aKOH YHUCTOTHI raMeT», «/lurudpunnoe
ckpeuBanue», «lluTomormueckue  OCHOBBI  JUTMOPUIHOIO  CKpeIIMBaHUsA»,  «Meio3y,
«B3aumoselicTBre aeNnbHbIX TeHOBY, «[ eHeTuueckrue KapThl pacTeHH, )KUBOTHBIX U YEJIOBEKa»,
«['eneruka mnona», «3aKOHOMEPHOCTH HACIEAOBaHUSA, CLEINIEHHOIO ¢ NoJoM», «Kapuotumsl
YyeloBeKa U IKUBOTHBIX», «Buael wusmeHunBocTH», «MoaupuKalMOHHAsT HU3MEHUYUBOCTHY,
«HacnenoBanue pesyc-pakropay, «I'eHeTHKa rpyni KpoBuy, «MyTallMOHHAs! U3MEHYHBOCTHY.

O6opynoBanue: Mojaenu-anmiukanud «MoHorubpuaHoe ckpemuBaHue», «HemonHoe
JOMUHHpOBaHUE», «JluruOpugHoe ckpemuBanue», «llepekpéct XpoMocom», MHUKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myTtaruu ¢GOpMBI KPBUILEB W OKPACKW Teiia), repoapuid
«I'opox mOCeBHOW.

JlaGopaTopHble H MpaKkTH4YecKne padoThbi:



JlaGopaTopHas pabora Ne 5. «M3ydeHue pe3yslbTaTOB MOHOTHOPHAHOTO W JUTHOPHIHOTO
CKpEIIMBaHUS Y IP030(UIIBI HA TOTOBBIX MUKPOTIpENapaTax.

JlaGopaTtopHas pabora Ne 6. «M3yueHne MOoAMGMUKAITMOHHOW W3MEHYHMBOCTH, MOCTPOEHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaboparopHas pabota Ne 7. «AHanu3 MyTanuuii y 1po30(uiibl Ha TOTOBBIX MUKPOITpErapaTaxy.

[TpakTuueckas padota Ne 2. «CocTaBieHue ¥ aHATN3 POJAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak HaykKa M MPOLECC. 3apOKJICHUE CEJIeKIIMU U joMectukanus. Yuenue H. U.
BaBunoBa o0 1eHTpax MPOUCXOXKICHUS W MHOrooOpas3usi KyJIbTypHbIX pacTeHuid. LleHTpbl
MIPOUCXOXKJACHUS JTOMAITHUX KUBOTHBIX. COpT, MOPO/A, LITAMM.

CoBpeMeHHbIE METONbI ceJeKIuu. MaccoBbli M WHIMBUAYAIbHBIH OTOOPHI B CEIEKIUU
pactenmii M KUBOTHBIX. OIEHKa dKCTEphepa. BIM3KOpPOICTBEHHOE CKpEIIMBaHWE — WHOPHJIMHT.
Uucras nuausa. CkpenuBaHue YMCTHIX JIMHUKA. ['eTepos3uc, wim rubpuaHas cuia. HepoactBeHHOe
CKpemuBaHue — ayropuauar. Otnanénnas rudpuau3anus u e€ ycrnexu. FICKyCCTBEeHHBIN MyTarcHe3
Y NOJIy4€HHUE TOJUIITON0B. JIOCTUKEHHUSI CENIEKIINU PACTEHHUM, )KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHosnoruss Kak oOTpaciib TMPOU3BOJACTBA. ['€HHAas WHXKEHEpUsA. OTambl CO3AaHUS
pexombunantHoit JIHK wu Tpancrennsix opranu3moB. Kierounas wunxkeHepusa. Kierounsie
KYJIbTypbl. MUKpPOKJIOHAIFHOE pa3MHOXEHUE pacTeHuil. KioHMpoBaHME BBICOKOMPOIYKTHUBHBIX
CEJIbCKOXO03SCTBEHHBIX OPIaHU3MOB. DKOJIOTHYECKUE U dTHdeckue mpodsemsl. MO — renetnyecku
MOIU(DHUIIMPOBAHHBIE OPTAHU3MEI.

JlemoHcTpauu:

IToptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabmumer u cxembl: kKapta «LleHTpBl TPOMCXOXKIEHUS M MHOroo0Opa3zus KyJIbTYpPHBIX
pactenuit», «llopombl JOMamIHUX >XUBOTHBIX», «CopTa KyNbTYPHBIX pacTeHuit», «OTmanéHHas
rubpuamzanus», «Pabotel akagemuka M. @. MHWsanoBay, «[lomumnougus», «OOBEKTHI
onotexHonoruny, «Knerounsie KyabTypbl U KJIOHUpOBaHUE», «KKOHCTpyHpOBaHHE U IEPEHOC TEHOB,
XPOMOCOM.

O6opynoBanue: MYJSDKA TUIOJOB M KOPHEIUIONOB JUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX03sIIICTBEHHBIE PACTCHHSI.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

OkcKypcusi«OCHOBHbIE METOJbI U JOCTHIKCHHSI CEJeKIMU PACTeHHH W >KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIN YYacTOK, B TEIUIMYHOE
XO035IICTBO, Ta0OPATOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosnronMOHHAsA OHOJIOTHS.

[Ipennochuik BO3BHUKHOBEHUS SBOJIOIMOHHON TEOPUHU. DBOJIOIMOHHAS TEOPHS U €€ MECTO B
Ouosioruu. BnusiHIE HBOIIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CsuzerenbcTBa 3BOMIONNHA. [lanieoHTONIOrMYECKHE: TOCIEA0BATENIBHOCTD MOSIBJICHUS BU/IOB B
MAJICOHTOJIOTUYECKOM JIeToNnCH, epexoiHble popMel. broreorpadguueckue: cXoacTBO U pa3indue
(bayH u G0p MATEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA W pPa3Nuuus SMOPHOHOB pa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHMTENIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAIOTMYHBIC, PYAMMEHTApHBIE OpTaHbI,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXMMHUYECKHUE: CXOJICTBO MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX
MeTa0O0JINYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonuonHas teopust Y. lapsuna. [Ipeanoceliky BOSHUKHOBEHUS JapBUHMU3Ma. J[BIKyIIne
CHJIBI HBOJIIOIMM BUJOB 10 J[apBHHY (M30BITOYHOE pPa3MHOKEHHE IIPU OTPAaHUUYEHHOCTH PECYPCOB,
HeompeaenéHHast U3MEHYUBOCTb, O0pb0a 3a CyIIECTBOBAaHHUE, ECTECTBEHHBII 0TOOD).



Cunrernueckas Teopus sBoonnn (CTI) u e€ 0oCHOBHBIE TIOJIOKECHHUS.

Muxkpo3ontonus. [Tonynsanus kak eIMHUIA BU1A U 3BOJIIOLUY.

JBuwxymue cuibl ((pakTopbl) 3BOJIOLMU BHUIOB B Npupoje. MyTalMOHHBIA MHpoLEecC U
KOMOWHATHBHASA U3MEHYMBOCTD. [lONMy/IsIIMOHHbIE BOJIHBI U ipeiid reHoB. M301sus U MUTpaIusl.

EctectBenHnblit 0TOOp — HanpaBisomuil hakTop 3Boounnd. @OopMbl €CTECTBEHHOTO 0TOOpA.

[TprucnocoOIeHHOCTh OPraHU3MOB KaK pe3yJbTaT 3BOJOLUH. [Ipumeps! mpucnocobiaeHun y
Opranu3MoB. ApoMOp(O3bl U UAUO-aJaNITAIIH.

Bung wu BumooOpasoBanue. Kpurepunm Buzma. OcHoOBHBIE (QOpMBI  BUA00Opa30BaHUS:
reorpaduyeckoe, IKOJIOrH4ecKoe.

MakpoosBomironust. DPopmbl  IBOMIONUH:  (UIETHYECKAs, JAWBEPreHTHAs, KOHBEPreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxaeHue oT HecneMalIu3UPOBaHHbIX MIpeaKoB. IIporpeccupyromas cnenuanus3amms.
AJnanTuBHAs paguanus.

JdemoHcTpaumuu:

[Toptpertsr: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkernb,
®. Mromep, A. H. Cesepiios.

Tabnuie! 1 cxembl: «Pa3BuTHE OpraHUYECKOro Mupa Ha 3emie», «3apoJIbIiy MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «Dopmbl 00ppOBI 3a cylecTBoBaHHE», «EcTecTBEHHBIH OTOODPY,
«MHoroo0pa3ue COpTOB pacTeHuii», «MHoOroobpasue mOpoJ >KUBOTHBIX», «llomymnsuuny,
«MyTanoHHasi M3MEHYHMBOCTB», «Apomopdoser», «mmoamanramum», «OOImas aereHepaus»,
«IBmxymme cuibl sBomonuny, «Kapra-cxema mapmipyra nyremectsus Y. Jlapsunay, «bopn0a 3a
cymectBoBanuey, «lIpucmocobieHHOCTh opraHu3MoBy, «l'eorpaduueckoe BHUI000pa3oBaHUEY,
«DKOJIOTUYECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJJIEKIHUS HACEKOMBIX C pa3IMYHbIMU THUIIAMU OKpPAcKH, HabOp IIO/IOB U
ceMsiH, Koiuiekius «[IpuMepsl 3alUTHBIX MPUCIIOCOONCHUN Y JKMBOTHBIX», MOAeNb «OCHOBHBIE
HaIpaBJIEHUs HBOJIIOLUNY, 00bEMHAs MoJenb «CTpOEeHNE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaduueckas kapTa Mupa, KoJuteKIus «@opMbl COXPAaHHOCTH UCKOTTAEMbIX KUBOTHBIX
U pacTeHuit», mojenb anmiukanus «llepekpéct xpoMocoMy», BiaxHble npenaparbl «Pa3Butue
Hacekomoroy», «Pa3Butue marymku», Mukpompenapar «/Ipozoduna» (Hopma, myrauuu (Gopmbl
KPBUTHEB U OKPACKHU TEJa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGoparopHas padota Ne 1. «CpaBHeHuE BUAOB 110 MOPPOJIOTUIECKOMY KPUTEPHUIO».

Jlabopatopnass pabGora Ne 2. «OmnucaHue NPUCTOCOOJIEHHOCTH OpraHuzMa u eé
OTHOCHTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE KM3HU Ha 3emJie.

JloHayuHble TPEJCTABICHUA O 3apOKIEHUM >KU3HU. HaydHble IMMoTe3bl BO3HHUKHOBEHMS
KHU3HM Ha 3emye: aOuoreHe3 M MaHCHepMHUs. XHUMHUYEcKas 3BOJIONUSA. AOHOTCHHBIM CHHTE3
OpPraHMYECKUX BEIIECTB M3 HEOPTraHMYECKUX. DKCIIEPUMEHTAJIbHOE IMOATBEPKIECHNE XMMHUYECKOM
sBomonu. HavanbHble aTanbl 6nonorndeckoit ssomonun. ['unoreza PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIOLUA.
DopMHUPOBAaHUE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pazputue xu3Hu Ha 3emsie 1o spam U nepuogaM. Karapxei. Apxeiickas U NpoTepo30McKas
apel. [laneo3zoiickas spa U e€ mepuobl: KeMOPHIICKUHN, OPJOBUKCKUN, CHITYPUICKHH, TEBOHCKHIA,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kalino3zoiickast 3pa u €€ nepro/ibl: MajeoreHOBbINA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KJIMMaTa M Te0JOrM4ecKMX IpoueccoB. OCHOBHBIE 3Talbl 3BOJIIOLUU
PacTUTETBHOTO U KUBOTHOTO MUpa. ApoMop(ho3bl y pacTeHul U )KUBOTHBIX. [losiBNIeHNE, pacuBeT u
BBIMUpaHUE TPYII )KUBBIX OPTaHU3MOB.



Cucrema OpraHM4eCKOrO0 MHpa KakK OTPaK€HHE 3BOMOLMH. OCHOBHBIE CHCTEMAaTHYECKHE
TPYIIIbI OPraHU3MOB.

OBOJIIOLIMS YEJIOBEKa. AHTPONOJIOT U Kak Hayka. PazButue npencTaBieHud O MPOUCXOKICHUN
yesnoBeka. Meroabl M3ydeHHs aHTpornoreHe3a. CXoAcCTBa M pa3iidyuvs 4YEIOBEKA U JKUBOTHBIX.
CucremMaTn4ecKoe MOJ0KEHHUE YEIOBEKa.

HBwkymme cuiabl  (pakTopbl) aHTpormoreHe3a. HacneAacTBeHHAas HM3MEHYMBOCTh H
€CTeCTBeHHbIN 0TOOp. OOIIecTBEHHBIH 00pa3 KU3HU, U3TOTOBJICHHUE OPYAUN TPYJa, MBILIUICHUE,
peub.

OCHOBHBIE CTaJH U BETBU SBOJIOLIUN YEJIOBEKA: aBCTPAIIONUTEKH, HenoBek ymenslid, Yenosek
IpAMOXOAIMH, YenoBek HeanaepTanbekuil, Yenosek pasyMHbii. Haxo1ku HCKOIMAaeMBbIX OCTATKOB,
BpEMS CYIIECTBOBAHUS, 00JIaCTh paCIPOCTPAHEHHUs1, 00bEM TOJIOBHOTO MO3ra, 00pa3 KHU3HU, OPYAHUS.

UYenoBedeckrne packl. OCHOBHBIC OOJBIIME pachl: €BpPOMEOUAHAsS (E€BpaszuiicKas), HErpo-
aBcTpajoujgHasi  (PKBaTOpHalbHAas),  MOHrojioujHas  (a3uaTcKko-aMepukaHckas).  YepTsl
MIPUCIIOCOOJIEHHOCTH TIPE/ICTABUTENICH YEJIOBEYECKUX pac K YCIOBHUSIM CYIIECTBOBaHMs. ENMHCTBO
yesnoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

[Hoptpetsr: @. Pean, JI. ITactep, A. 1. Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabmuubl u cxembl: «Bo3HukHoBeHne COJIHEUHON CHCTEMb», «Pa3BUTHE OPraHHMYECKOTO
mupa», «PactutenpHas kietka», <«OKuBoTHas kietrka», «lIpokapuoTuyeckas —KIETKaw,
«CoBpemMeHHas CHUCTeMa OpraHudeckoro mupay, «CpaBHEHHE aHATOMHYECKHX YEPT CTPOCHUS
YeloBeKa W 4YelOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJICOHTOJOTHYECKUX HAXOJIIOK
MPEIKOB COBPEMEHHOIO 4YeJoBeKa», «JllpeBHeilmme moam», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JIF0/IN», «HeoBeuecKre pachi.

Ob6opynoBanne: Mymspku — «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJOMHUTEKA,
MUTEKAaHTPOIa, HeaHAepTallblla, KPOMaHbOHIIA), CIENKH WM H300paKeHHs KaMEHHBIX OpYyIui
MEePBOOBITHOTO YeloBeKa (KaMHH-UONIEphl, pyOuia, ckpedsa), T€OXpOHOJOTHYecKas TalauIa,
KoJuieKIUs «@OpMbI COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHHII.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

[Ipaktuueckas padora Ne 1. «/3yueHne MCKOMAEMBIX OCTAaTKOB PACTEHUH W KUBOTHBIX B
KOJUIEKLIUSAX».

DKCKypcusi «IBOIIOLMS OPTaHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIH WM
KpaeBeIueCKHil My3eil).

Tema 3. OpranusmMsl U OKpYyKalIIas cpena.

DKOJIOTUs KaK HayKa. 3aJjaud U pa3/ieibl SKOJIOTHMH. MeTo1bl SKOJIOIrHYECKUX UCCIIEOBAHUMN.
DKOJI0rM4eCKOe MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpensr obutaHus OpTaHU3MOB: BOJHAS, Ha3eMHO-BO3/TyIIIHAS, MMOYBEHHAs,
BHYTPHUOpPraHU3MEHHasl.

Oxonornueckue ¢daktoprel. Krnaccudukarus skojorndeckux (HakTopoB: aOMOTHYECKHUE,
OMOTUYECKHE U aHTPONOTeHHbIE. J[eliCTBHE IKOIOTHYECKUX (PaKTOPOB HA OPTraHU3MBI.

AbGuotnyeckue  (akTopbl:  CBET,  TEMIeparypa,  BIAKHOCTb.  DOTONEpUOAU3M.
[TpucnocoOneHust OpraHu3MoB K JEHCTBHIO a0NOTHUECKUX (PaKTOpOB. bruomoruveckue puTMbl.

buotnueckue daktopsl. Buapsl OMOTHYECKUX B3aMMOICHCTBHI: KOHKYPEHITUS, XUIITHUYECTBO,
cumbuo3 u ero ¢opmel. [lapasuTusm, koomepaius, MyTyaan3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJIeOHMYeCTBO). AMEHCaIu3M, HEUTpanu3M. 3HauyeHHWe OWOTHYECKUX B3aMMOJCUCTBHM IS
CYIIECTBOBAHHS OPTaHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTMYECKUE  XAPAKTEPUCTUKH mnomyssiuuu. (OCHOBHBIE IOKAa3aTelNW  MOIYJISIIUU:
YUCJIEHHOCTb, INIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTD, IPUPOCT, MUTpalvs. JnHaM1Ka YUCICHHOCTH
MONYJISALUY U €€ Perysius.

JdemMoHcTpanum:

[Toptpetsr: A. I'ymbonsar, K. @. Pynse, 3. ['ekkensb.



Tabmuupl u cxemsl: kKapta «lIpupoansie 30HBI 3emin», «Cpeapl OOUTAHHUSI OPTAaHHU3MOBY,
«Doroneproansmy», «llomynauuny, «3akOHOMEPHOCTH POCTA YUCICHHOCTH MOMYIALUN HHPY30pUH-
Tydenbkny, «[luiesbie nemnmy.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGopaTtopHas pabora Ne 3. «Mopdonorudeckue 0COOEHHOCTH PACTEHUN W3 Pa3HBIX MECT
oOUTaHUS.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «[lonc4€r mIOTHOCTH MOMYJISIMNA PA3HBIX BUAOB PACTCHUN».

Tema 4. Coo01mecTBa M DKOJOrHYeCKHe CHCTEMBI.

Coo0111ecTBO Opranu3MoB — 6uoteHo3. CTpyKTypbl OUOIIEH03a: BUAOBAs, IPOCTPAHCTBEHHAS,
Tpoduyeckas (rumieBas). Bunbi-noMmunantel. CBsi3u B OHOIIEHO3E.

DKOJIOTUYECKHEe CHCTeMBbI (9KocucTembl). [loHaTne 00 »dKocucTeMe H OHOTEOoIeHO3e.
OYHKIMOHAIbHBIE KOMIIOHEHTBI 9KOCUCTEMBI: MTPOYLIEHThI, KOHCYMEHTHI, pelylleHTbl. KpyroBopoT
BEIIECTB U MIOTOK PHEPTUU B IKOcUCTEME. Tpodudeckre (HUIIEBbIe) YPOBHH IKOCUCTEMEI. [IuieBpie
nenu M cetd. OCHOBHBIE TOKa3aTelld HKOCHCTEMBbI: Ouomacca, MPOAYKIHS. DKOJIOTHMYECKHe
NUpaMHIbl: TMPOAYKLUUH, YHUCICHHOCTH, Ouomacchl. CBOHCTBA 3KOCHCTEM: YCTOHYMBOCTb,
camoperynsanus, pazsutue. CyKieccus.

[Ipuponnble 3KOCUCTEMBI. ODKOCHUCTEMBI 03€p M pPEK. ODKOCHCTEMA XBOMHOIO WM
IMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMBL. YpOodkocucTeMbl. buonorndyeckoe u
XO035IIICTBEHHOE 3HAaYEHHE arpOIKOCHUCTEM B YPOOIKOCHCTEM.

buopasnooOpasue kak (akTop ycTOWYUBOCTH SKOCHCTeM. CoXpaHEeHHE OMOJIOTHIECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenue B. . Bepnanckoro o 6uocdepe. I'panuiibl, coctaB u crpykrypa ouocdepsl. XKusoe
BellecTBO U ero pyHkuuu. OcobeHHocTH 6Hocdepsl Kak ri1o0anbHOM 3kocucTeMsl. JluHaMudyeckoe
paBHOBecHe 1 oOpaTHasi CBsI3b B buocgepe.

KpyroBopoTsl BemecTB M OHOr€OXMMHUYECKME IUKIBI 3JEMEHTOB (yIrJiepoja, azoTa).
3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B O6uochepe 3emian. AHTpONOTreHHbIE U3MeHeHHs B O6uocdepe. I'mobanbHbIE
9KOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHue HpUpOAbl M yenoBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3Hsl Kak OCHOBa
ycroiunBocT Ouocgepsl. OCHOBa pallMOHANIBHOIO YIPABJIEHUS MPUPOJHBIMU pecypcaMu U HX
ucnosib3oBanue. JlocTrkeHust GMOJI0THU M OXpaHa IPUPOIBI.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumsr 1 cxemsl: «llumessle nenu», «buoreHo3: coctaB u cTpykTypay, «lIpupoansie
coobmiectBay, «llemum mnuraHus», «JKomorumyeckas mupamunaa», «buochepa U UenmoBeky,
«IKOCUCTEMA MIMPOKOJIMCTBEHHOTO JIecay, «IKOCHUCTEMA XBOMHOTO Jiecay, «bruorneHo3 Bogoémay,
«ArporeHo3», «IIpumepHble aHTPONIOT€HHbIE BO3JAEHCTBUS Ha IPUPOAY», «BakHelIlIne HCTOYHUKU
3arpsi3HEHUs] BO3Jyxa M TPYHTOBBIX Boa», «[louBa — BakHelmass cocrapistonias ouochepb»,
«®DakTopsl nerpaganuu nouBy, «IlapHukoBbIil d3hdhekT», «DaKkTOpbl PpaTUOAKTUBHOTO 3arpsI3HEHUS
ouocdepsi», «Ob6mIast ctpykTypa 6uochepsn», «Pacnpoctpanenue xxu3nu B onocdepe», «O30HOBBIN
sKpaH 6uochepr», «Kpyrosoport yriepona B buochepe», «KpyroBopot a3ora B Ipupoae».

O6opynoBanue: Mojelb-anmuInKaus « Tunudasie OUOIeHO3b», repbapuii «PacTutenbHbie
cooOmiecTBa», KoyulekiMu «buornenos», «BpeauTenn BaKHEMIINX CETbCKOXO3SHCTBEHHBIX
KyIbTYp», Tepbapud ¥ KOJJIEKUMHW PpACTeHHM M IKUBOTHBIX, MPHHAJIEKAIINE K Pa3HbIM
HKOJIOTUYECKUM Tpymnmnam oaHoro Bupaa, Kpacnas xuura Poccuiickoit ®@enepauuu, u300paxeHus
OXpaHsIeMbIX BUJIOB PACTEHUHN U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHSA IIPOI'PAMMBI 110 BHOJIOIT'MU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

Cormacio ®I'OC COO, ycraHaBauBalOTCS TpeOOBaHWS K pe3yjabTaTaM OCBOCHUS
00y4arolUMUCS TMPOTPaMM CpPEIHEro O0IIero 0Opa3oBaHUsS: JIHMYHOCTHBIM, METAaNpeIMETHBIM U
MIpPEeIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B crpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHHUs Ipeamera «buosorus» BbIIEICHBI
CJIEIYIOIIME COCTABIISIONIME: OCO3HAHUE 00YUaIOIMMUCS POCCUNUCKON TPaXKJaHCKONW UIEHTUYHOCTH
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO, HAIMYME MOTUBALUU K
00y4eHHIO OMOJIOTHH, IIeTICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUH JTMYHOCTH Ha OCHOBE
KITFOUEBBIX [IEHHOCTEH U UICTOPUUECKUX TPAJAULIUN pa3BUTHs OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTD U
CTIIOCOOHOCTH OOYYAIOUINXCSl PYKOBOJICTBOBATHCS B CBOCH JIEATENHBHOCTH IIEHHOCTHO-CMBICIIOBBIMHU
yCTaHOBKAMHU, MPUCYIIMMU CUCTEME OHOJIOTHYECKOrOo 0O0pa3oBaHUs, HATUYHE HKOJIOTHMYECKOTO
[IPaBOCO3HAHUS, CIIOCOOHOCTH CTAaBUTh LIEJIN U CTPOUTD KU3HEHHBIE IIJIaHBbI.

JIndHOCTHBIE Pe3yabTaThl OCBOCHUS MpeaMeTa « bHOoIorus» TOCTUTaloTCs B €IMHCTBE YUeOHOM
U BOCIMTATEIbHOW JESITEIBHOCTM B COOTBETCTBUM C  TPAJAULMUOHHBIMU  POCCUHUCKUMU
COLIMOKYJIbTYPHBIMUA, HUCTOPUYECKHUMH U JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, NPUHSATHIMU B
o0IIecTBe MpaBHJIaMH W HOPMaMHU IIOBEIEHUS M CIIOCOOCTBYIOT MPOLECCAM CaMOIO3HAHUS,
CaMOBOCIIMTaHUsI U CaMOpA3BUTHUSA, Pa3BUTUS BHYTPEHHEW MO3ULMUU JUYHOCTH, MATPUOTHU3MA,
YBaXEHMsI K 3aKOHY U NPaBONOPSIKY, YEIOBEKY Tpyla U CTaplIeMy IIOKOJIEHUIO, B3aUMHOIO
yBa)KEHHUS, OEPEIKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAUIO U TPATUIUSIM MHOTOHAIIMOHATBHOTO
Hapozaa Poccuiickoi denepannu, IpUpOJE U OKPYKAIOIIEH Cpeae.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHUS y4yeOHOro mpeaMmera «bHONIOTHS» MOIKHBI OTpa)karh
TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHbCA C(HOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOMN IIEeHHOCTHBIX OPHEHTAIMH, MO3UTUBHBIX BHYTPEHHHUX yOEKIEeHUM,
COOTBETCTBYIOIIUX TPAJULIUOHHBIM LIEHHOCTSM POCCHIICKOro oOlIecTBa, pacuIMpeHne )KU3HEHHOTO
OMbITAa U ONBITA JIEATEILHOCTH B IMPOLIECCE peau3alii OCHOBHBIX HAIpPABICHUN BOCIUTATEIbHON
NeSITEIbHOCTH, B TOM YHUCJIE B YaCTH:

1)rpasxkaanckoro BOCIMTAHUS:

c(OPMHUPOBAHHOCTH I'PaXkTaHCKOMN MMO3UILIMN 00Y4aIOIIErocs KaKk akTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCHIICKOTO OOIIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TMIpaB M OOsA3aHHOCTEH, YyBaK€HHE 3aKOHAa U
MPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH AESITENbHOCTH MPU CO3JaHUM Y4YEOHBIX MPOEKTOB,
peleHnH yuyeOHBIX U M03HABaTENbHbIX 3371ay, BHITOJIHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH OIpPEAEATh COOCTBEHHYIO MO3UIIMIO 110 OTHOIICHHUIO K SIBJICHHUSIM COBPEMEHHOMN
KHU3HHU U OOBACHSATH €€;

YMEHHE YUUTHIBaTh B CBOMX JAEMCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOI'O B3aWMOJIECUCTBUS
TOJIEH ¢ pa3HbIMH YOKICHHUSIMH, KYIbTYPHBIMU IICHHOCTSIMHU M COI[HAIBHBIM TOJIOKEHHEM;

TOTOBHOCTh K COTPYAHHMYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJIHEHHS Yy4EOHBIX,
II03HABATENbHBIX U UCCIIEOBATEIbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOIIEHNS K MHEHHIO ONIIIOHEHTOB
P 00CYKJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:



c(hOPMHUPOBAHHOCTh POCCUHUCKOW TPAKTAHCKOW HACHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K
CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH Iiepes PonuHoMn, ropaocTu 3a CBOM Kpal, cBoro Poauny,
CBOH S13bIK U KYJBTYPY, IPOLUIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEAUIO U MaMIATHUKAM MPUPOJIbI, TOCTHKEHUSIM
Poccun B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIOCOOHOCTH OIEHMBATh BKJIAJl POCCHUMCKUX YUYEHBIX B CTAHOBIICHHE W Pa3BUTHE OHUOJIOTHH,
MMOHUMAaHUS 3HaYeHHsI OMOJIOTHH B IO3HAHUHU 3aKOHOB MPUPO/IbI, B dKU3HU YEIOBEKA U COBPEMEHHOTO
o0111eCTBA;

ujeitHas yoe:x IEHHOCTh, TOTOBHOCTh K CIIYKEHHIO U 3amute OTeyecTBa, OTBETCTBEHHOCTh 32
ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HApO/1a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIIOCOOHOCTH OIICHHWBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyLIETro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJHUTEISM, CO3[JaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaauLUsIMU HapoaoB Poccun;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETHYECKOE OTHOIIECHUE K MHpPY, BKIIFOYAs ICTCTHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBON MIPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHHE MPOSIBIISATH KAU€CTBA
TBOPUYECKOMN JTUYHOCTH;

5) ¢puznuyeckoro BocnuTaHusi, GOPMUPOBAHUSA KYJIbTYPbI 310POBbSI 1 IMOLMOHAIBHOIO
Os1aromostyums:

MOHMUMaHUE M peaiu3alys 3J0pOBOT0 M 0e30macHOro odpasa >KM3HHM (310pOBOE MUTAHHE,
COOJI0/ICHNE TUTHEHUYECKUX TPABWI U HOPM, COAJaHCUPOBAHHBIM PEXUM 3aHITHH M OTIbIXA,
perynspHas Qu3ndeckas aKTHBHOCTB), OEpeKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS
K COOCTBEHHOMY (DM3MUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

MOHMUMAaHKE IIEHHOCTH MPaBUI WHIANBUAYAIBHOTO U KOJUIEKTUBHOTO O€30MaCHOTO MOBEACHUS
B CUTYAIUsX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIFOJIEH;

OCO3HAaHWE TIOCTEACTBUNA W HENpPUATUS BPEAHBIX MPHUBBIUEK (YMOTPEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTD K TPYAY, OCO3HaHHE IIEHHOCTH MacTepCcTBa, TPY0J1I00ue;

TOTOBHOCTh K aKTHUBHOHM JEATEIbHOCTU TEXHOJOTMYECKOM M COLIMAIbHOM HalpaBIEHHOCTH,
CIIOCOOHOCTh MHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSATEIIHHO BHITIOJIHATH TaKyIO JIESITEIIBHOCTB;

WHTEpPEC K pasnu4HbIM cdepaMm MNpoPecCHOHATHHONU NeSTENIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BRIOODP Oyayiei mpodeccun U pearn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTB U CTIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSKEHUH BCEH KU3HU;

7) IKOJIOrM4Y€eCKOr0 BOCIIMTAHMS:

HKOJIOTHUECKU I1e7IecO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOYHHKY >KU3HHM Ha 3emIe,
OCHOBE €€ CYIIIECTBOBaHMS,

MOBBIIIICHUE YPOBHS JKOJIOTMYECKON KYJIbTYpBl: MPHOOPETEHUE OMNbITa IUIAHUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCJIEACTBUN ISl OKPYXKAIOIIEH CPebL;

OCO3HaHUeE TT100aThHOT0 XapaKTepa SKOJOTUIECKUX MPOOJIeM U MMyTeH X PelIeHMS;

CIOCOOHOCTH UCHOJIB30BaTh MpHOOpeTaeMble IPHU U3yUEHUH OUOJIOTUY 3HAHUS U YMEHHUS IpU
penieHnr mpoOieM, CBS3aHHBIX C PAlMOHAIBHBIM TPUPOJIONOIH30BAHUEM (COOIOIEHUE TPABUII



MOBEICHUS B MPUPO/IC, HATPABJICHHBIX HA COXPAaHEHUE PAaBHOBECHUS B YKOCHUCTEMAaX, OXPaHy BUJIOB,
sKocuCcTeM, Orochepsl);

AKTUBHOE HEMPUATHE NECUCTBUIA, MPUHOCSIIMX BPEl OKPYKAIOIIEH TPUPOAHON cpelie, YMEHHUE
MIPOTHO3UPOBATH HEOJIATOMPUATHBIC SKOJIOTHYESCKHUE MOCISACTBHUS MPEAIPUHUMAEMBIX ACHCTBUNA U
Mpe0TBpalaTh UX;

HAJIMYAE PA3BUTOTO 3KOJOTMYECKOTO MBILIJICHHS, OKOJOIMYECKOW KYJIbTYpPbI, OIBITA
JEATEIbHOCTH  DKOJOTMYECKOM  HANpaBJICHHOCTH, YMEHUS  PYKOBOJACTBOBATHCA HMH B
[M03HABATEJIbHOM, KOMMYHMKATUBHOW M COLUMAIBHOM IPAKTUKE, TOTOBHOCTHM K YYaCTHIO B
MPAKTUYECKOU IESITEIbHOCTH AKOJIOTMYECKOM HAMPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKl W OOIICCTBEHHOW IMPAKTHUKH, OCHOBAHHOTO HA JHAJOre KYIbTYp, CIHOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B MOJMKYJILTYPHOM MHUPE;

COBEpUICHCTBOBAHHE SI3bIKOBOM M YUTATEJIbCKOM KYJIbTYPbl KaK CPEACTBA B3aUMOJCHCTBUSA
MEXy JIFOJIbMU U IO3HAHUS MUPA;

MMOHMUMAaHUE CHenu(PUKA OWOJIOTUM KaK HAyKd, OCO3HaHWs €€ poiud B (HOPMHUPOBAHHH
paIMOHAIBLHOTO0 HAYYHOT'O MBIIUIEHUS, CO3JaHHM IIEJIOCTHOTO TMPEACTaBICHUS 00 OKpYy)KaroleM
MHUpE KaK O €IUHCTBE MPUPO/IbI, YEIIOBEKA U 00IIECTBA, B TO3HAHUHU MPUPOIHBIX 3aKOHOMEPHOCTEH
1 PEIICHUH MPOOJIeM COXPaHECHHUSI IPUPOIHOTO PAaBHOBECHS,

yOKIAEHHOCT, B 3HAYMMOCTH OHWOJIOTUU JUIsI COBPEMEHHOW ITUBMIIM3AIMH: O0CCICUCHHUS
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JIaHUE IEPCHEKTUBHBIX OMOTEXHOJIOTUN, CIIOCOOHBIX
pemarh pecypcHbie MpoOJeMbl pa3BUTHS YEIOBEUECTBA, MOWCKA IyTEH BBIXOAA U3 TJIOOAIBHBIX
HKOJIOTMUECKUX MpoOIeM M obecrieueHus: mepexo/ia K yCTOHYMBOMY pPa3BUTHIO, PAllMOHAIEHOMY
WCIIOJIH30BAHUIO MIPUPOTHBIX PECYPCOB U (DOPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOJNOTUYECKMX 3HAHUU B IIENAX TMOBBIMIEHUS OOIIei
KYJIbTYpbl, €CTECTBEHHO-HAyYHON TPaMOTHOCTH, KaK COCTaBHOM dYacTh (yHKIHOHATHHOU
TPaMOTHOCTH 00y4aromuxcs, GopMUpyeMOil IPU U3y4eHUN OUOJIOTUH;

MOHMMAaHUE CYIIHOCTH METOAOB IIO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJB30BaTh TMONydyaeMble 3HAHUS Mg aHajdu3a W OOBSCHEHUs sBICHUN
OKPY’KaIOIIEr0 MHpAa M TMPOUCXOIAIIMX B HEM HW3MEHEHUH, yMEHHE JellaTb OOOCHOBAaHHBIC
3aKJIFOUEHHS HA OCHOBE HAyYHBIX ()aKTOB M UMEIOLTUXCS JAHHBIX C IIENBIO MOYUYEHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOIB30BaTh OMONIOTHUECKUE 3HAHUS JIJIST PEeLIeHUs TpodiieM
B PEATbHBIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAHME IIEHHOCTH HAy4YHOM JESATEIbHOCTH, TOTOBHOCTh OCYILIECTBISATH IPOEKTHYIO M
HCCIIEIOBATENIbCKYIO IEATETbHOCTh MHANBHUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY O0Opa30BaHUI0 MU CaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJyYEHHIO HOBBIX 3HAHWUH 10 OHOJOTMM B COOTBETCTBHH C IKU3HCHHBIMU
NOoTpeOHOCTAMHU.

METANPEIMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble pe3yibTaThl OCBOCHHS Y4eOHOro mnpeamera «bBHOJOTHS» BKIIOYAIOT:
3HaYUMBble s (OPMHUPOBAHUS  MHMPOBO33PEHMs]  OOydalOIIUXCS  MEXIUCHUIUITMHAPHBIC
(MexrnpeaMeTHbIE) O0IIeHAYyYHbIE TOHATHUS, OTPAKAIOIINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa U
crelu(puKy METOAOB IMO3HAHUSA, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykKaxX (BELIECTBO, JHEpPTus,
SBJICHHE, TIPOIIECC, CHCTeMa, HayUHbIH (PaKT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleIOBaHNe, HaOJI0/IeHue, M3MEpPEeHHEe, HKCIEPUMEHT U JAPYTuX), yHHBEpCalbHbIE y4eOHbIE
neiictBusi  (TMO3HaBaTeNbHbIE,  KOMMYHHMKATHBHBIC,  PEryJISTHBHBIE),  OOecreyuBaromye



dbopmupoBanre (PYHKIIMOHATILHOW TPAaMOTHOCTH W COIMAIBHOW KOMIIETEHIIMA OOYJaroIIuXcs,
CIOCOOHOCTH 00YYAIOIIMXCS UCTIOIh30BaTh OCBOCHHBIE MK IUCIMILTUHAPHBIE, MUPOBO33PEHYECKUE
3HAHUA U YHUBEPCAJIbHbIE YueOHbIe EHCTBUS B IO3HABATENILHOM U COLIMAILHOM MTPaKTUKE.

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHHUS TPOTPaMMbl CpPEIHEro 00Iero o0pa3oBaHUS
JOJKHBI OTPaKaTh:

OBy1ajieHNe YHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1)0a30Bble JJOruYecKUe JAeiCcTBHS:

CaMOCTOSITENTLHO  (POPMYIHpPOBaTh H aKTyaJIM3UPOBATH MPOOIEMY, paccMaTpuBath e€
BCECTOPOHHE;

MCIOJIb30BaTh MPU OCBOCHUHW 3HAHWUN MPUEMBI JIOTHYECKOTO MBIIUICHHS (aHAIN3a, CHHTE3a,
CpaBHEHUs, KiaccudUKaIuu, 0000IIEeH s ), paCKPBIBATh CMBICII OMOJIOTHYECKUX MTOHATUHN (BBIICTIATH
WX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATUSIMU);

ONpeAeNATh IIeNId JAEATEIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUU HX JOCTHUIKCHHUS,
COOTHOCHUTB PE3YyJIbTATHI ICATEIHLHOCTH C IIOCTABICHHBIMHU IEIISIMU;

UCIOJIb30BaTh OUOJIOIMUYECKUE TOHATHUS 1151 00bACHEHUS (PAKTOB U SIBJICHUN )KUBOW MPUPOJIBL;

CTPOUTH JIOTHUECKUE pacCyXIeHUs (MHAYKTUBHBIC, ICIYKTHBHBIC, IO AHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH M MPOTUBOPEUHUs B PACCMATPHUBAEMBIX SIBICHUAX, (POPMYIUPOBATH BBIBOJBI U
3aKJTFOYCHUS,

MPUMEHITh CXEMHO-MOJICIbHBIE CPEACTBA I MPEJCTaBICHUs CYIIECTBEHHBIX CBS3eH H
OTHOIIIEHUH B M3Y4YaeMbIX OHMOJIOTMUYECKHMX OOBEKTaX, a TaKKe MPOTUBOPEUYMM Pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUIaH PEHICHHS MPOOJIEMBI C YIETOM aHAN3a UMEIONIUXCS MaTepUATbHBIX H
HeMaTepuaIbHBIX PECypCOB;

BHOCUTH KOPPEKTUBHI B JCSITEIHLHOCTH, OIICHHBATh COOTBETCTBHE pE3YJIBTATOB IIENISIM,
OLICHUBATh PUCKU MOCIECTBUHN AEITEIbHOCTH;

KOOPJIWHUPOBATh W BBINONHITH PAabOTy B YCIOBUSX PEATBHOTO, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2)0a30Bble HCCIeA0BaTEIbLCKHE eliCTBHS:

BJIQJICTh HABBIKAMHU Y4YeOHO-HCCIICIOBATEIILCKOW W TPOCKTHOW JCSITEILHOCTH, HAaBBIKAMH
paspeliieHuss MpoOieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY METOJIOB
pEIIeHUs TPAKTUIECKUX 3a/1a9, IPUMEHEHHUIO Pa3IMYHbBIX METOJIOB IO3HAHUS;

WCIONIb30BaTh PA3UYHbIe BUABl JACSITEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEpIIPETANK, MPeoOpPa30BaHUI0 W MPUMEHEHHIO B YYEOHBIX CHTYyalMsIX, B TOM YHCJIE INPH
CO3/IaHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBINUICHUS, BJIAJECTh HAYYHOW TEPMHHOJIOTHEH, KITFOYCBBIMU
MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOPMYTUPOBATH COOCTBEHHBIC 3a7a4yd B OOpa30BaTENbHOW NEATETLHOCTH U
KU3HEHHBIX CUTYaIIHIX;

BBISIBJISTH MPUYUHHO-CIICJICTBEHHBIC CBS3U W aKTyaJIM3UPOBATh 33J1avy, BBIABUTATH TUIIOTE3Y
e€ pelieHus, HaXOAUTh apTyMEHTHI /ISl JOKa3aTeIbCTBAa CBOMX YTBEPKIEHUH, 3aaBaTh MapaMeTphl
1 KPUTEPUH PEIICHWS,

aHAJIM3UPOBATH MMOJYYCHHBIE B XOJI€ PEIICHUS 3aa4l PE3YNIbTaThl, KpUTHUYECKH OLICHUBATh X
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

JlaBaTh OLIEHKY HOBBIM CHTYAI[UsM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYILIECTBIIATH lI€JICHANPABICHHBIA TOUCK TEpeHOca CPEACTB U CIOCOOOB JEHCTBUS B
poecCHOHABHYIO CPey;

yMeTb  MEpPEeHOCUTh 3HaHWs B  TIO3HABATENbHYI0 M  MPAaKTHUYECKyl0  oljacTtu
KHU3HECATESIILHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEIMETHBIX o0acTei;



BBIJIBUT'aTh HOBBIE UJIEH, NIPEIaraTb OPUTrHHAIbHBIE OIXOAbI U PEILICHHS], CTABUTh IPOOIEMbI
U 33/1a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmei:

OPHEHTUPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HH(pOpMaruu (TEKCTe y4eOHOTro mocoOus,
HAy4YHO-TIONYJISIPHOW JIUTEpaTrype, OMOJIOTMYECKUX CJIOBapsAX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATM3UPOBaTh HWHGOPMALMIO PA3JIUYHBIX BHUAOB U (HOpM
IIPEJCTABICHUS, KpUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEIIPOTUBOPEUUBOCTb;

(dbopMynHpOBaTh 3ampochl M NPUMEHSTH pa3IM4YHbIE METOABI MpPHU IOUCKE U 0TOOope
Ouosiornyeckoil uHpopMay, He0OXOIMMOH /7S BHIIOJIHEHUS Y4eOHbIX 3a/1a4;

npuoOpeTaTs OMBIT HCIOJb30BaHUS HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHIA,
COBEPILLIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMANbHYIO (QOpPMY MpPEICTABICHHS OHWOIIOTHYECKOM
nHpopManuu (cxemsl, rpauku, TuarpaMMbl, TaOJIUIIBI, PUCYHKH H IPYTOE);

WCIOJB30BAaTh HAYYHBIA S3bIK B KAaueCTBE CpPEACTBA MHpU pabdoTe ¢ OHOIOTHYECKOMH
uHpopMaluel: NPUMEHATh XUMHUUYECKHe, (PU3MYecKHe M MaTeMaTU4YeCKHe 3HAKU M CHUMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKIATYypy, HCIHOJb30BaTh M TPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HAIJISIIHOCTH;

BJAJIETh HAaBBIKAMHM  PACllO3HABaHWA W  3aIIUTHl  MHPOpPMALWH, HHHOPMAITMOHHON
0€3011aCHOCTH JIMYHOCTH.

OgJajieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1)obmenue:

OCYIIECTBIISITh KOMMYHHKAIIMK BO BCeX c(epax KU3HU, aKTHBHO Y4aCTBOBATh B JHAJIOTE HITU
JMCKYCCHH I10 CYILECTBY 00CYX/1aeMoi TeMbl (YMEHHE 3aJ]aBaTh BOIPOCHI, BHICKA3bIBATh CYXIECHUS
OTHOCHTEIIFHO BBITIOJHEHHS TIpEAIaraéMoi 3a/laud, YYUTBIBaTh WHTEPECHl U COTIACOBAHHOCTH
MO3ULMK APYIUX YYACTHUKOB TUAJIOTa UM TUCKYCCUH);

pacrio3HaBaTh HEBepOATbHBIE CPEICTBA OOMICHUS, TIOHMMATh 3HAUYEHNE COLMAIBHBIX 3HAKOB,
MPENOCHIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CUTyallUd, YMEThb CMr4aTb KOH(JIUKTBI U BECTH
MIEPErOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMU OOLIEHNS U B3aUMOJICHCTBNUS, TOHUMATh HAMEPEHHUS IPYTUX
JIOCH, TPOSBIATh YBAXHUTEIBHOE OTHONIEHHE K COOeCelHMKY M B KOPPEKTHOW Qopme
(bopMyIMpOBaTH CBOU BO3PAXKEHHUS;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCTIOJIH30BAHNUEM SI3BIKOBBIX CPEJICTB.

2)coBMecCTHAsI 1eSITeJIbHOCTD:

MOHWMAaTh W WCIIOJB30BaTh MPEUMYIIECTBA KOMAHJHON W WHAMBHIYaIbHOH pabOTHI MpHU
pemeHn OMOJIOrHYeckoi mpoOaeMbl, 0O0CHOBBIBATH HEOOXOIUMOCTh NMPUMEHEHUS! TPYIIOBBIX
(dbopM B3aMMOJEHCTBYS IPU pELIEHUH yueOHO! 3a1auu;

BbIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JAEHCTBHM C y4€TOM OOLIMX MHTEPECOB U
BO3MOYKHOCTEH Ka)KIO0TO WICHA KOJUICKTHBA;

MPUHUMATD 1I€TTM COBMECTHOM JEATEIbHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH AEUCTBUS
I10 €€ TOCTHKEHUIO: COCTABJIATH IUIaH IEUCTBUH, paCIIPelesATh PO ¢ YY4ETOM MHEHHH YyYaCTHHUKOB,
00CyXJ1aTh pe3yabTaThl COBMECTHOU pabOTHI;

OILIEHUBATh KA4eCTBO CBOETO BKJIA/Ia M KAXKJOTO YYaCTHHKA KOMAaH[BI B OOIINH pe3yibTaT 1Mo
pa3pabOTaHHBIM KPUTEPUSIM;

npeJuiaraTh HOBBIE TPOEKTHI, OIICHWBATh WJEU C TIO3WIUN HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILLECTBIATh IO3UTUBHOE CTPATETNYECKOE MIOBEJICHUE B PA3IMUHBIX CUTYalLUsX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.

OniaieHNe YHHBEPCAIBHBIMH PeryIssTHBHBIMH e CTBUAMU:

1)camoopranusanus:



UCIOJIb30BATh OMOJIOTMYECKNE 3HAHUS JUIs BBISBICHUSI TPOOJIEM U UX PELICHUS B )KU3HEHHBIX
U YYeOHBIX CUTYaIUX;

BbIOMpPATh HA OCHOBE OMOJIOIMYECKMX 3HAHMH IEJIEBbl€ M CMBICIOBBIE YCTAaHOBKH B CBOMX
JNEUCTBUAX M IIOCTYNKax II0 OTHOLIEHUIO K >KMBOM IPUPOJE, CBOEMY 3J0pPOBBIO U 3I0POBBIO
OKPY>KAIOIIHKX;

CaMOCTOSITENIHO OCYIIECTBIISTh TIO3HABATENBHYIO JIEATEILHOCTh, BBIABISATH IPOOIEMBI,
CTaBUTh U (OPMYIHUPOBATh COOCTBEHHBIE 3374l B 00pa30BaTENbHON IEATEIbHOCTH U KU3HEHHbIX
CUTYyalUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PELICHUs MPOOJIeMbl C YYETOM HMEIOIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOUYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

pacimpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMUHBIX MPEATOYTCHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U INPOSBICHUIO LIMPOKON 3PYJUIMU B Pa3HbIX 001ACTAX
3HaHWi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2)CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHHMBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HAaBBIKAMU IMO3HABATEJIbHON PEeQIIEKCHM KaK OCO3HAHUS COBEPILIAEMBIX JAEHCTBUM U
MBICIMTENIbHBIX NIPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHWM, UCIOIB30BAaTh NMPUEMBI pe(IeKCUuu s
OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PELLICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELLIECHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;

3)npunsaTHE ce0 M APYrux:

MIPUHUMATD ce0sl, TOHMMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPHU aHAIM3€E PE3YNIbTaTOB AEATEIbHOCTH;

IIPU3HABATH CBOE MPAaBO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYroro 4eJ0BeKa.

HNPEAMETHBIE PE3YJBTATHBI

[IpenMeTrHbie pe3ynbTaThl ocBoeHus mporpammbl COO mo Ouonoruu Ha Ga30BOM YpOBHE
BKJIIOUAIOT crnenuduueckue s ydyeOHoro mnpeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CHIOCOOBI IEHCTBUH 110 OCBOCHHIO, MHTEPIIPETAIIMH U TPEOOPA30BAHUIO 3HAHUMA, BUABI 1€ITETHHOCTH
110 IMOJTYYE€HHNIO HOBOI'O 3HAHHUA U IIPUMCHCHHIO 3HaHUH B Pa3IUYIHBIX y‘—Ie6HI)IX CUTyaluiX, a TaKKC
B peaJbHBIX J>KU3HEHHBIX CHUTYaIMsX, CBS3aHHBIX C Ouonorueil. B mporpamMmme mpeameTHbie
Pe3yNbTaThl MIPEICTaBICHBI IO roJ1aM 00yUYEHUSI.

[IpenMeTHBIe pe3yabTaThl OCBOSHHS ydueOHOTO mpenmMera «buonorus» B 10 Kiaacce TOTKHBI
OTpaXKaTh:

c(hOpPMUPOBAHHOCTh 3HAHUH O MeCT€ U PO OHOJOTUU B CHUCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTUHBI MHpa U
HAyYHOTO MHPOBO33PEHHS, O BKIAJE POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
6I/IOJ'IOFI/II/I, (bYHKHHOHaHBHOfI IrpaMOTHOCTH Y€JIOBEKA IJIA PCIICHUSA JKU3HCHHBIX 3a/1a4;

YMEHHE PACKPBIBaTh COJAEpKaHHE OMOIOTHMUYECKUX TEPMHUHOB M TOHSATHMA: KU3Hb, KIIETKA,
opraHusM, MeTaboau3M (0OMEH BEIIECTB U MPEBpaIeHUE YHEPTUH), TOMEOCTa3 (CaMOperyJsius ),
YpOBHEBass ~ OpraHM3aiys  JKUBBIX  CHCTEM,  CaMOBOCHIpPOHM3BeAeHUE  (PEmpoyKIus),
HACJIE/ICTBEHHOCTh, N3MEHYHBOCTbD, POCT U PA3BHUTHE;



yMEHHE Wu3Jaratb OWOJIOTUYECKHWE Teopuu (KJIETOYHAs, XPOMOCOMHAasi, MYTallMOHHa,
[[EHTpaIbHAs JOTMa MOJICKYJISIpHOH Onosnorun), 3akousl (I'. Menaens, T. Moprana, H. 1. BaBunosa)
U y4yeHus (0 LEeHTpax MHOTooOpa3usi U MPOUCXOXKICHUS KyIbTypHBIX pacteHuit H. U. BaBumnosa),
OIIPEAEIIATh TPAHULIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHE BJIaJIeTh METO/IaMU Hay4YHOTO MTO3HAHUS B OMOJIOTUU: HAOII0IEHUE U OITMCAHHE JKHUBBIX
CHCTEM, NIPOIECCOB W SBICHHM, OpraHM3alus M MpPOBeIEHHE OHMOJIIOTMYECKOTO HKCIEPUMEHTA,
BBIIBI)KEHUE TUIIOTE3bI, BBISIBICHHUE 3aBUCIMOCTH MEX 1Y UCCIIelyeMbIMU BEIMYMHAMHU, OOBSICHEHHE
IIOJIYYEHHBIX PE3y/IbTaTOB, UCIIOIb30BAaHHBIX HAYUHbIX IOHITUN, TEOPUM U 3aKOHOB, YMEHUE JENIaTh
BBIBOJIbI HA OCHOBAHUU MOJyYEHHBIX PE3YyIbTATOB;

YMEHHUE BBLICIATh CYLIECTBEHHbIE NPHU3HAKU BUPYCOB, KJIETOK IPOKAPHUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHHW3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHa BEUIECTB U
NpeBpalleHs] SHEPruH B KJEeTKe, (OTOCHHTE3a, IUIACTUYECKOr0 M SHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MHUTO03a, MEH03a, OIUIOJAOTBOPEHUS, PAa3MHOXKEHUS, WHAUBHUIYAIbHOTO DPa3BUTHUS
opranusma (OHTOTEHE3);

YMEHHE TMPUMEHITHh MOJIYYCHHbIC 3HAHUS A1 OOBACHEHUS OMOJOTHYECKHX MPOIECCOB U
SIBJIGHUH, Ul MPUHATUS NPAKTUUYECKUX PEIICHUN B MOBCEJHEBHOM XM3HU C LENbI0 00ecredyeHus
0€30MacCHOCTH CBOETO 3[I0POBBS U 3J0POBbsI OKPYKAIOIIUX JIOJCH, COOII0IEHNsI HOPM TPAMOTHOTO
MIOBE/ICHHUSA B OKpPYXKAIOIIEH NIPUPOJHOM cpele, MOHUMAHUE HEOOXOIMMOCTHU HCIOJIb30BaHUS
JOCTUKEHHUI COBpEMEHHON OMOJIOTUY U OMOTEXHOJIOTUH JIsl PAallMOHAIEHOTO MPUPOAONOIB30BAHUS;

YMEHHE pellaTh JJIEMEHTApHble TIEHETHMYECKHE 3aJauyd Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHUe, CIIETNIEHHOE HACIEeI0BAHUE, COCTABIISITh CXEMbl MOHOTHOPUIHOTO CKPEIIIMBAHHUS JIJIS
Ipe/icKa3aHus Hacle0BaHus IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMOIHATH Ja00paTOpHbIE U MPAaKTUYECKUE paboThl, COOJII0IaTh MpaBuia pHu padoTe
¢ y4eOHBIM U Ja00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE KPUTHUYECKH OIIEHWBAaTh W MHTEPIPETUPOBATh HHGPOPMALHI0 OHOJIOTHYECKOrO
COJIep’KaHus, BKJIOYAIOUIYI0 IICEBJIOHAYYHbIE 3HAaHUS W3 PA3JIUYHBIX HCTOYHUKOB (CpeicTBa
MaccoBO HMH(OpMaIUK, Hay4yHO-TOMYJSPHbIE MaTepuaibl), STUUYECKUE ACIEKThl COBPEMEHHBIX
HCCIICIOBAHUN B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHM;

yMEHHE co37aBaTb COOCTBEHHbIE IMCbMEHHbIE U YCTHBIE COOOIIEHUs, 00001as
OMOJIOrMYECKYI0 HH(OPMALMIO U3 HECKOJIBKHUX MCTOYHUKOB, TPAMOTHO MCIOJIB30BaTh MOHATUHHBIN
anmapar OMOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHHS yueOHOro npenmMera «buonorus» B 11 kiaacce 10IKHBI
OTpakaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MeCT€ WU pOJIM OHOJOTMM B CHUCTEME HAYyYHOrO 3HAHUS
€CTECTBEHHbIX HAayK, B ()OPMHUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAYUYHOW KapTHUHBI MHUpa MU
HAay4YHOTO MMPOBO33PEHHMS, O BKJIAJE€ POCCUHUCKHUX M 3apyOEKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE
6uosiornu, PyHKIIMOHAIBHONW I'PaMOTHOCTH YeJIOBEKa Ul PELIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEpKaHUE OMOJOTMYECKHMX TEPMHUHOB U MOHATHUN: BUJ, MOITYJSIHS,
reHO(OH/I, IBOJIOLMS, ABMKYIIUE CUIIBI ((DaKTOPBI) 3BONIOLMHU, MPUCTIOCOOIEHHOCTh OPTraHU3MOB,
BUJI000pa30BaHue, FIKOJIOTHYECKHEe (PAKTOPBI, SKOCUCTEMA, MPOIYLIEHTbI, KOHCYMEHTBI, pEAYLEHTHI,
LEeNH MUTaHus, SKOJOrnyeckas nupaMmua, ouoreoneHos, onocdepa;

yMEeHHe Wu3iaraTb Ouosoruueckue Teopuu (dBomronuoHHas Teopus Y. JlapBuHa,
CHUHTETUUYECKAsl TEOPHsI HBOJIIOLIMN), 3aKOHBI U 3aKOHOMEPHOCTH (3aponplmieBoro cxonacrsa K. M.
bapa, uwepenoBanus rnaBHbIX HampasieHu nm myred sBomonuu A. H. Cesepuoa, ydeHus o
6uocdepe B. U. BepHasickoro), onpenensars rpaHHUIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHeE BJIaJIeTh METO/IaMU Hay4YHOTO MTO3HAHUS B OMOJIOTUH: HAOII0IEHNE U ONTMCAHHE JKHUBBIX
CHCTEM, NpOIIECCOB W SBICHHI, OpraHM3alus M TPOBEICHHE OMOJIIOTHYECKOT0 3KCIEPUMEHTA,
BBI/IBI)KEHUE TUIIOTE3b], BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIEAYEMbIMU BEIMYMHAME, O0BSICHEHHE
IIOJIyYEHHBIX PE3Yy/IbTaTOB, UCIIOIb30BAaHHBIX HAYUHBIX IOHITHUN, TEOPUM U 3aKOHOB, YMEHHE JENIaTh
BBIBOJIbI HA OCHOBAHUH MOJyYEHHBIX PE3YyIbTATOB;



YMEHHE BBIIENATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJOTMYECKHMX OOBEKTOB: BUJIOB,
MO, TPOJYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTE€OIIEHO30B U HIKOCUCTEM, OCOOEHHOCTH
MPOLIECCOB:  HACIEACTBEHHOM HM3MEHYMBOCTH, €CTECTBEHHOr0 OTOOpa, BHUI000pa30BaHUA,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBUS SKOJIOTHYECKUX (PAaKTOPOB HA OpraHU3MbI, EpeHOoca
BEILLIECTB M IOTOKA HHEPIrUU B IKOCUCTEMAX, AHTPOIIOICHHBIX M3MEHEHUN B 3KOCHCTEMaX CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOT€OXUMHUECKUX ITUKIOB B Ouocdepe;

yMEHHE TMPUMEHSATh MOJYYEHHbIC 3HAHUA Ui OOBSICHEHUS OHOJOTHYECKHX MPOLIECCOB U
SBIICHUM, Ul MPUHATUS MPAKTUYECKUX PEHICHUH B MOBCETHEBHON XHU3HM C LIEIBIO 00eCTIeYeHuUs
0€30MacCHOCTH CBOETO 3[I0POBBS U 3A0POBbsI OKPYKAIOIIUX JIOJCH, COOII0IEeHNs HOPM TPAaMOTHOTO
MOBEJCHUS B OKPYXaloIllel NPUPOTHOW cpene, MOHMMaHHE HEOOXOIMMOCTH HCIOIb30BAHUS
JOCTUKEHHUM COBPEMEHHOI OMOJIOTUH I PAllMOHAIBHOTO TPUPOIONOIL30BaAHUS;

YMEHHME peIllaTh 3JIEMEHTapHble OWOJIOTMYECKHE 3aJauyd, COCTaBJISATh CXEMbI IEepeHoca
BELIECTB U SHEPTUU B SKOcHcTeMax (L[EeMH MUTaHuUs);

YMEHHE BBITIOIHATH JIAOOPATOPHBIE U MPAKTHUECKUE PAOOTHI, COOIIOAATH MPaBHIIa P padoTe
¢ y4eOHBIM U Ja00paTOPHBIM 000PYIOBAHUEM;

YMEHHE KpPUTHYECKH OICHHBATh M HWHTEPIPETUPOBATH HH(GOPMAIHMIO OHOIOTHYECKOTO
COJZIep>KaHus, BKIIOYAIONIYI0 IICEBIOHAYYHbIE 3HAHUS W3 pPa3JIMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBod uWH(MOpPMAIMU, HAYYHO-TIONMYJISIPHBIE MaTepHalibl), pPacCMaTpuUBaTh TIJI00ATbHBIC
HKOJIOTMYECKHE MPOOJIEMbI COBPEMEHHOCTH, (OPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE MHCBMEHHbIE M YCTHBIE COOOIIeHHs, 00001mas
OMOJIOTHYECKYI0 HH(POPMALIUIO U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO MCIOJIb30BATH MOHATUIHBIHN
anmnapaTt OMOJIOTHH.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHBIE
HaumeHnoBanue
Ne Kontpo = Ilpaktuu  (uu¢posbie)
pa3aesioB  TeM
n/n Bcero JbHbIE ecKHne oOpa3oBaTe/IbHbIE
NMPOrpamMMbl
padoThbI padoThbI pecypcol
bu6mmoreka [IOK
1 buonorus xak Hayka 2 1 https://m.edsoo.ru/7f4
1c292
JKuBbIe cHCTEMBI M IX bubmorexa LIOK
2 OPrAHI3ALIS 1 https://m.edsoo.ru/7f4
P H 1c292
XUMUYECKHMN COCTaB U bubmorexa LIOK
3 CTDOCHIE KIETKI 8 1 1 https://m.edsoo.ru/7f4
P . 1c292
KuznenesTeabHOCTh bubmorexa LIOK
4 KHGTKHH 6 https://m.edsoo.ru/7f4
1¢292
Pazmuoxenue u bubnmoreka [JOK
5 WH/IUBUYATEHOC 5 1 https://m.edsoo.ru/7f4
pa3BUTHE OPraHU3MOB 1c292
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HacnencrseHnocts 1 bubnmoreka [JOK
6 U3MEHYMBOCTD 9 2 1 https://m.edsoo.ru/7f4
OpraHu3MOB 1c292
Cenexrust bubmmoreka [JOK
7 opranu3MoB. OCHOBBI 3 https://m.edsoo.ru/7f4
OMOTEXHOJIOTHH 1c292
OBUIEE KOJIMYECTBO 34 3 4
YACOB I10 ITPOI'PAMME
11 KJIACC
KoauuecTBO 4acoB 3JIeKTp0HHbIe
Ne Hamveriopartie Konrpo IpakTuy (uudposbie)
pa3aesioB U TeM
n/n Bcero JbHBIE ecKme o0pa3oBaTe/bHbIE
NMpOrpamMmbl
padoThbI padoThbI pecypcsl
D BOJOLHOHHAS bu6mmoreka [IOK
1 9 2 https://m.edsoo.ru/7f4
ouonorus
lcc/4
Bo3HnukHOBeHUE 1 bu6mmoreka [IOK
2 pa3sBUTHE KXU3HH Ha 10 1 0 https://m.edsoo.ru/7f4
3emiie lcc/4
Opranuswbi i bu6mmorexa [IOK
3 5 1 https://m.edsoo.ru/7f4
OKpYKaroIas cpenia 1cc74
CoobmectBa u bubnuotexa [JOK
4 IKOJIOTHUECKUE 10 1 https://m.edsoo.ru/7f4
CHUCTEMBI lcc/4
OBUIEE KOJIMYECTBO 34 2 3
YACOB I10 [TIPOTPAMME
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