Bepe3oBckoe MyHHIIUNIATIbHOE ABTOHOMHOE
o01meodpa3oBaTeibHOE yUpeKIeHUE
«Cpennsisi 00meodpa3oBarenbHast MKoJa Ne4S»

PACCMOTPEHO COI''TACOBAHO

PYKOBOJIUTEIb TPEAMETHON 3aMECTHTENb JUPEKTOpa
kadenpst A.C.Onpuk

[Ipotokom ot 25.08.2025 1. Ne 1

T.I'. Bapakcuna
26.08.2025 1.

PABOYAS NTIPOI'PAMMA

yueOHOro npeamera «buoJsiorus. ba3oBblii ypoBeHb»
qutst oOydaronuxcst 10 — 11 kimaccos

bepesosckuii,
2025



IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnOporpaMMbl IO OHOJOTMH TEOPETUYECKYIO OCHOBY s
OTIpe/ieNIeHUs MOIX0/10B K (POPMUPOBAHUIO COJIEpKaHUs yueOHoro npeamera «buonorusn
cocTaBwiIn: KoHIentyaiabHble mnojoxkeHus PI'OC COO o B3auM00OOYCIOBIEHHOCTH
HeNei, colep)kaHus, pPe3yJNbTaToB OOydeHHUs U TPeOOBAHUU K YpPOBHIO IMOATOTOBKHU
BBIIIYyCKHUKOB, TIIOJIOXKEHUS 00 O0OIMX LEensiX W MPUHLHUIAX, XapaKTepU3YIOIIUX
COBpPEMEHHOE COCTOSIHUE CHUCTEMBlI cpeaHero olmiero obOpasoBanust B Poccuiickoit
@enepary, a TakkKe IMOJOKEHUS O crenupuke OHOJIOTHH, € 3HAUYCHWU B MO3HAHUU
KUBOH MPHUPOJABI U 00ECIIEUEHUH CYLIECTBOBAHUS 4eJlOBeuecKoro oodmecrsa. CorjaacHo
HA3BaHHBIM IOJOXKEHUSM, ONPEIeTICHbl OCHOBHBIE (DYHKIIUU MPOTPaMMbI IO OUOJIOTHH U
€€ CTpYKTypa.

[Iporpamma mo Ouosioruu Ha€T MpeACTaBICHHE O IENsAX, 00 o0Iiel cTpareruu
oOy4eHHsI, BOCIIMTAHUS W PAa3BUTHA OOYUYaAIONIUXCS CPEACTBAMH Y4eOHOro mpeaMera
«buonorus», ompenenser o0sA3aTeIbHOE MPEAMETHOE COJIEP)KAHHUE, €ro CTPYKTYpY,
pacmpe/eieHe Mo pasjiesiaM U TeMaM, PeKOMEHIyeMYI0 TOCIIeIOBATEIbHOCTh U3YUYEHUS
y4eOHOro Marepuana ¢ y4éToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JTOTUKU
00pa3oBaTeIBHOIO MPoIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yUaromuxcsl.

B nporpamMme mo OHOJIOTMM TaK)XKe€ YUWUTBHIBAIOTCA TPEeOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM U  NPEIMETHbIM  pe3yjbTaTaMm oOOy4eHHUs B
(GbOopMHUPOBaHMM OCHOBHBIX BHUOB Yy4e€OHO-TIO3HABATENBHON JESITEIIbHOCTH/y4eOHBIX
JeHCTBUI 00y4aroIuXCcsl IO OCBOCHUIO COJEPKaHNs OMOIOTHYECKOTO 00pa30BaHusl.

B mporpamme mo Omomorumu (10-11 kmaccel, 0a30BBIi YpOBEHB) pean30BaH
OPUHIIMIT TPEEMCTBEHHOCTH B HW3y4YeHMHM Ouonoruu, Ojarogaps uyeMy B HeH
POCMaTPUBACTCS HANPaBICHHOCTh HA Pa3BUTHE 3HAHMI, CBSI3aHHBIX C (OPMHPOBAHUEM
€CTECTBEHHO-HAyYHOTO  MHMPOBO33PEHHUs, IICHHOCTHBIX  OpPUEHTAlMil  JUYHOCTH,
HKOJIOTMUYECKOI0 MBIIIJICHUS, MPEACTABICHUN O 3J0pOBOM 00pasze *U3HU U Oepe’KHbIM
OTHOLIEHUWEM K OKpYyXawlled npupogHou cpexae. Ilostomy Hapsay ¢ H3ydeHUEM
0011e0MOI0THYECKUX TEOPUH, a TAK)KE 3HAHUM O CTPOCHUH KUBBIX CUCTEM PA3HOI'0 paHra
U CYITHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX MPOIECCOB B NMPOrpaMMe IO OHOJIOTUU
y/€JIEHO BHUMAaHUE HCIIOIb30BAHUIO MOTYYEHHBIX 3HAHUI B MOBCEHEBHON XKU3HU IS
pelieHusl TNPUKIAAHBIX 3a7ady, B TOM 4Yucie: MNpOoQUIAKTUKA HACIEICTBEHHbIX
3a00JIeBaHMl YeNOBeKa, MEIUKO-TEHETUYECKOr0 KOHCYJIbTUPOBAaHUS, OOOCHOBaHUS
HKOJIOTMUYECKH 11eJ1ecO00pa3HOro MOBEACHHS B OKpY KaloIIe MpUPOIHOM cpelie, aHanu3a
BIUSHUS XO3SMCTBEHHOW JESATEIBHOCTH YEJIOBEKA HA COCTOSHUE MPUPOIHBIX U
UCKYCCTBEHHBIX HKOCUCTEM. YCHUJICHHME BHUMAHUS K MPUKIAAHONW HANPaBICHHOCTH
yuebHOoro mpeamera «buomorus» NPOAMKTOBAaHO HEOOXOAUMOCTHIO O00O€CIeYeHUs
YCIOBUM JUIsl pEUIeHHS OJHONM M3 aKTyaJlbHBIX 3aJad IIKOJBHOTO OWOJIOTHYECKOTrO
oOpa3oBaHusi, KOTOpasi mpenmnosaraeT (GOpMHpPOBAHUE Yy OOyYaroUIMXCsl CHOCOOHOCTH
aJaNTHPOBATHCS K U3BMEHEHUAM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorus Ha ypoBHe cpenHero ooiiero o0pa3oBaHus 3aHUMAaeT BaxxHoe MecTo. OHa
oOecrnieunBaeT (GopMHUpOBaHHE Yy OOydYaIOUIMXCS MPEJICTaBICHUH O HAy4YHOH KapTHUHE
MUpa, paclIMpseT U 00001IaeT 3HAaHUS O KUBOU MPUPOJE, €€ OTIHMUUTEIBHBIX TPU3HAKAX
— YPOBHEBOW OpraHU3allMy 1 SBOJIIOIUH, CO3AET YCIOBUSA JJIs: TO3HAHUS 3aKOHOB KMBOU
npupoasl, (HopMupoBaHUs (PYHKIMOHAIHLHOW T'PaMOTHOCTH, HABBIKOB 3J0POBOTO U



Oe3onacHOro odpasa >KU3HHU, 3KOJOIMUECKOTO MBIIIJIEHHS, IEHHOCTHOIO OTHOIIEHUS K
KUBOW IPUPOJIE U YETIOBEKY.

Bonbmoe 3HaueHme OHMONOTHS MMEET TAKXKe U PEHICHUS BOCHUTATEIBHBIX H
pa3BUBAOLIUX 3a/ad CpeAHero obmero oOpa3oBaHMs, COLMAIM3ALMM O0YYaroIIUXCs.
N3ydenue Owmonormm oOecreymBaeT YCIOBUSA sl (POPMUPOBAHUS WHTEIUICKTYaJTbHBIX,
KOMMYHUKAllMOHHBIX Y HMH(OPMAIMOHHBIX HABBIKOB, 3CTETHYECKON KYJBTYpHI,
CHOCOOCTBYET HMHTErpaldyd OMOJIOTMYECKUX 3HAHUN C MPEJCTaBICHUSMU M3 JPYIHX
y4eOHBIX TIPEAMETOB, B YaCTHOCTH, (U3UKH, XUMHUH U reorpaduu. HazBaHHbIE MOT0KEHHS
0 MpeAHa3HaYeHUH y4eOHOro npeamera « buosorus» cocTaBuiiM OCHOBY ISl ONIpeIeIeHUs
MOJIXO0A0B K OTOOPY W CTPYKTYPHPOBAHHIO €0 COICpPKAaHHSA, NPEICTaBICHHOTO B
nporpamme 1o OMOJOTUH.

Ot6op conepxkanust yueOHoro mnpeamera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIUI KyJIbTypOCOOOpPa3HOTO MOIX0a, B COOTBETCTBUU C KOTOPBIM
oOyuaromyecs J0JKHBI OCBOMTh 3HAHUS U YMEHHUsI, 3HaUUMble 1711 popMHUpOBaHUS O0IIeH
KYJIBTYPBI, OTIPEIEISIIONINE aIeKBATHOE MTOBEICHNE YEIOBEKa B OKPYIKAIOIIEH TPUPOTHON
cpele, BOCTpeOOBaHHbIE B IIOBCEAHEBHOM JKU3HU U NMPAKTUUECKOH nesTenbHocTh. Ocoboe
MECTO B 3TOW CHUCTEME 3HAHWN 3aHMMAIOT JJIEMEHTHI COJEp)KaHHS, KOTOPBIE CITy)KaT
OCHOBOW JUIs1 ()OPMHUPOBAHUS MPEICTABICHUII O COBPEMEHHOM ecTeCTBEHHO-HayyHOU
KapTHHE MHpa U LEHHOCTHBIX OPUEHTAIMAX JIUYHOCTH, CIOCOOCTBYIOIIMX T'yMaHU3alUU
OMOJIOrM4EeCcKOro 00pa30BaHMUS.

CTpyKTypupOBaHHUE COJIEpKaHUsI yueOHOro MaTepualia B IporpaMMme 1o OMOoJI0ruu
OCYILIECTBJIICHO C Yy4YE€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTJIMYUTEIbHBIX
O0COOEHHOCTSAX >KMBOM HpPUPOJIBI, O €€ YypOBHEBOM OpraHM3allud W HBOJIOLUHU. B
COOTBETCTBHM C OJTUM B CTPYKType yueOHOro mpemmeTa «bHONOTHS» BBIACICHBI
CIIeNyIOIue cojepKaTenbHbie JTuHUH: «buomorns kak Hayka. MeToabl Hay4yHOTO
no3HaHus», «Kinerka kak Ouomormueckas cuctema», «OpraHusMm Kak OHOJIOrMYecKas
cucreMa», «CHucTemMa W MHOTOOOpasWe OpPraHMYECKOTO MHUpa», «IBOJIOMUS KHUBOU
OPUPOJBD», « IKOCHUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTHY.

Llenp n3ydyenus yueOHoro npenamera «buonorus» Ha 6a30BOM ypOBHE — OBJIa/ICHUE
00yyaronMMHCS 3HAHUSIMH O CTPYKTYPHO-(QYHKIIMOHAIbHOW OpraHU3aIiH )KUBBIX CHCTEM
pa3HOro paHra U NPUOOpPETEeHHWE YMEHHUI MCIIOJIb30BaTh 3TH 3HAHUS JUISI TPaMOTHBIX
JEHCTBUN B OTHOIICHUU OOBEKTOB JKUBOUW MPUPOJBI M PEIICHHS PA3INIHBIX )KU3HEHHBIX
npoosIeM.

JlocTikeHue 1eny nu3ydeHus yaeoHoro npeamera «buoiorus» Ha 6a30BOM ypoBHE
o0ecrieunBaeTCs pelIeHneM CIeAyIONINX 3a1au:

OCBOEHHME OOYYAIOIIUMUCS CUCTEMBI 3HAHUH O OMOIOTUYECKUX TCOPHSX, YUCHHSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, TMpaBWJIaX, CIY)XAallUX OCHOBOW ISt
dbopMHUpOBaHUS TMPEICTABICHUH O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOoAax
HAYYHOTO MTO3HAHWMsI, CTPOCHUH, MHOT000pa3uu U 0COOCHHOCTSX YKUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHU3allH, BBLIAIOMUXCS OTKPBITHSX M COBPEMEHHBIX HCCIEIOBAaHUSIX B
OMoJI0THY;

dopmupoBanre y OOydarOUIMXCS MO3HABATENbHBIX, MHTEIUICKTYaldbHBIX H
TBOPYECKUX CHOCOOHOCTEN B MpOIIecCe aHadu3a JAaHHBIX O MyTSIX Pa3BUTHS B OMOIOTHU
HAYYHBIX B3TJISIIOB, WJCH W TMOAXOJOB K W3YYCHHUIO JKUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3alNY;



CTaHOBJIEHHE y oOydaromuxcs oOuiel KyabTypbl, (PyHKIHMOHAIBHON TPaMOTHOCTH,
pa3BUTUE YMEHUHN OOBSACHATH U OLIEHUBATD SIBJIIEHUS OKPYKAIOIIEr0 MUPa KUBOU MPHUPO/IbI
HA OCHOBAaHUU 3HAHUU U OMbITA, OTYYEHHBIX IPU U3YyUYEHUU OUOJIOTUH;

dopmupoBaHue y  OOy4arOIIMXCS  YMEHMM  WIUIIOCTPUPOBAaTh  3HAUEHHE
OMOJIOrMYECKUX 3HAHUW B TMPAKTHUECKOM JIEATEIbHOCTH 4YEJIOBEKA, pPa3BUTUU
COBPEMEHHBIX MEAMIIMHCKHUX TEXHOJIOIMH U arpoOMOTEXHOIOTUIA;

BOCIUTaHUE YOEXKIEHHOCTU B BO3MOXXHOCTH [TO3HAHMSI YEJIOBEKOM >KUBOM IPUPO/IBI,
HEOOXOJMMOCTH OEPEKHOTO OTHOIIEHHS K HEH, COOJIOJIEHUs ITHUYECKHX HOPM IpU
IPOBEACHNN OMOJIOTHYECKUX UCCIIE0OBAaHUM;

OCO3HAHME IIEHHOCTH OMOJOrMYECKMX 3HAHWW JJIs TOBBIIIEHUS  ypPOBHS
HKOJIOTUYECKOHN KYJIBTYpPBI, A1l (POPMHUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

IPUMEHEHHE NPHOOPETEHHBIX 3HAHUW M YMEHUH B IOBCEIHEBHON >KU3HM I
OLICHKM TOCJEACTBUIA CBOEH JMAEATEIbHOCTH IO OTHOIIEHUIO K OKpY’Kawllel cpene,
COOCTBEHHOMY  3JI0pOBbIO, O0OOOCHOBaHHWE M COOJIOACHHE Mep MNPOPHUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero obumiero odpazoBanust «buonorusy, uzyyaemas Ha 06a30BOM
YPOBHE, SIBJsIETCS 00s3aTeNbHBIM YYEOHBIM IIPEIMETOM.

Jis u3ydeHus Ouosoruu Ha 0a30BOM YpOBHE CpeIHEro oOIIero oOpa3oBaHUS
otBoamTCcs 68 yacoB: B 10 kmacce — 34 vaca (1 gac B Hegeno), B 11 kmacce — 34 gaca (1
4yac B HEJENIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJiorus kak Hayka.

buonoruss kak Hayka. CBs3b OMOJOTMM C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JIPYTUMH €CTECTBEHHBIMH HayKaMmHu, Quiocopuel, STUKOH, 3CTETUKON U mpaBoM. Poib
Oouonorun B (GOPMUPOBAHUM COBPEMEHHOW Hay4yHOW KapTuHbl Mmupa. Cucrema
OMOJIOTMYECKUX HaYK.

MeToapl MO3HaHUSA KUBOM MNpUpPOAbl (HAOMIOJEHUE, SKCIEPUMEHT, OIMCaHUE,
U3MepeHue, Kiaccupukanus, MoIeTUPOBaHNe, CTATUCTHYECKAst 00pa00TKa TaHHBIX).

JleMoHCTpaUHuU:

[Toptpetsr: Y. apBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabnuue! u cxembl: «MeTobl TO3HAHUS KUBON TPUPOJIBI».

JlaGopaTopHble M IpaKTHYEeCKHEe PadoThI:

[Tpaktudeckas padora Ne 1. «Mcnonbp3oBaHue pa3IuyHBIX METOJOB MPU U3YUYCHUU
OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. JKuBble CHCTEMBbI M KX OPraHU3aIMsl.

Kusble cucteMpl (OMOCUCTEMBI) KaK MTPeAMET U3ydeHus Ononoruu. OTINYue KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OMocucTeM M UX pa3HOOOpaswe. YPOBHH OpraHuU3alid OHOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIMA, TKAHEBBIM, OPraHU3MEHHBIW, MOIMYJAIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTEOIIEHOTHYECKHH ), OMOChepHBI.

JleMoHCTpaum:

Tabnuel 1 cxembl: « OCHOBHBIE TIPU3HAKHU KU3HW», « Y POBHU OPTraHU3AIMH KUBOU
TIPUPOJIBI.

O6opynoBanue: Mojienb Mosiekybl JIHK.

Tema 3. XuMu4ecKnii COCTAB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB  KJIETKM. XHUMHUYECKHE JJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKPO3JIEMEHTHI. Bozia 1 MUHepaJibHbIE BEIICCTBA.

@DyHKIMH BOJBI 1 MUHEPAJIBHBIX BEIIECTB B KJIETKE. [loanepxanne 0CMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHHEe OENKOB. AMHHOKHCIOTBI — MOHOMEPBI OEIIKOB.
He3zameHnuMble W 3aMEHUMBIE AMHHOKHCIOTHI. AMHMHOKHUCIOTHBIM COCTaB. Y POBHU
CTPYKTYpPBI OCIIKOBOW MOJIEKYJIbI (TIEpBUYHASI, BTOpUYHAS, TPETUYHAS W YETBEPTUUYHAS
CTPYKTypa). XuMudeckue cBoiicTBa 0enkoB. buonoruueckue QyHKIM OEIKOB.

depmentsl — Ouosnormueckue Karanuzatopbl. CtpoeHue (epmeHTa: aKTHBHBIH
HEeHTp, cyOcTparHas crieunduunocts. Kodhepmentsl. Buramunbl. Otanunst pepMeHTOB OT
HEOPraHWYeCKUX KaTaau3aTopoB.

VYrneBonpl: MOHOcCaxapuabl (TIOKO3a, pub03a M J1€30KCUpruO03a), ArucCaxapHbl
(caxapo3a, J1aKT03a) ¥ moJucaxapusl (Kpaxma, TIMKOreH, 1ejutono3a). buonornyeckue
(GyHKIIMH yTIEBOAOB.

JIunuael: TpUrauuepuibl, pocoaunuasl, crepousl. ['uapopunbHo-ruapoPoOHbIe
cBoiicTBa. buonoruueckue Gpynkunu nununoB. CpaBHEHHE yTI€BOJ0B, OEIKOB U JIUITHI0B
KAaK UCTOYHUKOB DHEPIUH.



Hykneunossie kucnotel: JJHK u PHK. Hykieoruabsl — MOHOMEpBI HYKJIEMHOBBIX
kucioT. Ctpoenune u ¢pynkuun JJHK. Ctpoenne n ¢pynknuu PHK. Bunst PHK. ATO:
CTpOEHUE U (PYHKIIHH.

[{utonorusi — Hayka o kjeTke. Kierounass Teopusi — mpuMep B3auMOIECHCTBUS UAEH
1 (haKTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHUS KIETKHU.

Knerka kak nenmoctHas sxkuBasi cuctema. OOue NpU3HAKU KIETOK: 3aMKHYTas
HapyxHasi MeMmOpana, moiekynbl JIHK kak renernueckwii anmapar, cucteMa CHHTE3a
Oenka.

Tunsl KIETOK: 3yKapuoTHUecKass W mpokapuotudeckas. OCOOEHHOCTH CTPOEHUs
npokapuorrueckoil kietku. Kierounas crenka Oakrtepuil. CTpoeHHE 3yKapuOTHYECKON
kJeTkd. OCHOBHBIC OTIIMYUS PACTUTEIHHON, )KUBOTHON U TPUOHON KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KIJIETOK — KJIETOYHAs CTEHKa, TJIMKOKAIUKC, HUX
¢yukuuu. Ilnazmatuyeckas memOpana, e€ cBoiicTBa M ¢QyHKUuHU. [{uTomnmasma u eé
opra"ousl. OqHOoMeMOpaHHbie opraHou sl kietku: DIIC, anmapat I'oibKu, TH30COMBI.
[lomyaBTOHOMHBIE OpPraHOWABI KJIETKU: MHUTOXOHIpHUH, IacTuabl. [lpoucxoxaeHue
MUTOXOHJAPUN W mnactua. Buasl mnactua. HememOpaHHBIE OpraHoujibl KJIETKH:
pUOOCOMBI, KJIETOYHBIM IIEHTP, LIEHTPUOIH, PECHUYKH, KIYTUKUA. DYyHKIIMH OPraHOUIOB
KJIETKU. Brirtouenus.

SAnpo — perynsaropHblid 1eHTp kieTku. CTpoeHue sapa: saepHas 000J0uKa,
KapuorjiazMa, XpoMaTHH, SAPHIIITKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JleMoHCTpaum:

[TopTpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llIneiinen, P. Bupxos, /Ix. YoTcoH,
®. Kpuk, M. Yunkusnc, P. ®panxims, K. M. bap.

Huarpammbl: «PacnpeneneHne XMMHYECKUX JJIEMEHTOB B HEXKHBOW MPHUPOJICH,
«Pacnipenieniene XMMHYECKUX 3JIEMEHTOB B JKMBOW MIPUPOIE».

Tabmumst u cxembl: «llepuogmyeckass TabmuIla XUMHUYECKHX JJIEMEHTOBY,
«Ctpoenue Molekyibl BOJbDy, «buocunres Oenka», «CTpoeHHE MOJEKYJbl Oenkay,
«Ctpoenne dhepmenta», «Hyknennossie kuciotsl. JJIHK», «Ctpoenue monexynsr ATDy,
«CtpoeHune 3yKapuOTHUECKOM KIEeTKn», «CTpOeHHE MKUBOTHOM KIeTkn», «CTtpoeHue
pacTUTENbHON KIETKW», «CTpPOEHHE MPOKAPUOTHYECKON KieTkn», «CTpoeHue sapa
KJIETKW», «YTIIEBOAB, «JIunuasn».

O6opynoBaHue: CBETOBOM  MHKPOCKOI, O0OOpyJoBaHHE JJsi  IPOBEICHUS
HaOIIOIEHUH, U3MEPEHUH, HIKCTIEPUMEHTOB, MUKPOIIpenapaThl paCTUTEIbHBIX, )KUBOTHBIX
U OaKTepHaIbHBIX KJIETOK.

JlaGopaTopHble M IPpaKTHYECKHEe PadoThI:

JlaGopartopnas pabora Ne 1. «/M3ydeHne KaTaJIuTUYECKOW aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMUIa3bl WK KaTajiasbl)».

JlaGopartopnas padota Ne 2. «M3yueHue cTpoeHUs: KJIETOK PAaCTEHUM, )KUBOTHBIX U
OaxkTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOMpPENapaTax u uX OMHCAHUEY.

Tema 4. ’KnuzHeaesaTeJbHOCTHh KJIETKH.

OOmeH BemiecTB, WIM METa0OMU3M. AcCCUMWIAIMS (IUIACTUYECKUN OOMEH) u
JUCCUMMIIALINS  (SHEpPreTU4YecKuidi oOMEeH) — JBE CTOPOHBI E€AMHOr0 Mpolecca
MeTabonu3Ma. Pollb 3aKOHOB COXpaHEHHUS BEIIECTB W DHEPrUU B TOHUMAHHUHU
MeTaboIn3Ma.



Tunsl oOMeHa BemiecTB: aBTOTpOoGHBIN U rerepoTpodHsblif. Pons depmeHnToB B
oOMeHe BeIIECTB U MPEeBpaAICHUH SHEPTUU B KIIETKE.

®otocunte3. CBeroBas U TeMHOBasi (a3wpl (oTocuHTe3a. Peakuuu (orocuHTesa.
OddextuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3a JUIsl )KU3HU Ha 3emie. BiausHue
yCIOBUM cpelbl Ha (OTOCHHTE3 M CIOCOOBI IOBBIIMIEHHUS €ro MPOJYKTUBHOCTH Y
KYJBbTYpPHBIX PACTCHHUII.

XeMOoCHHTe3. XeMOCHUHTE3UPYIolIe 0akTepruu. 3HaYeHUE XeMOCHUHTE3a JIJIsl AKU3ZHU
Ha 3emJie.

DHepreTuueckuii 0oOMeH B KieTke. PacuiernsieHue BeIIeCTB, BBIJICICHUE U
AKKyMYJIMpPOBAaHUE SHEPrMM B KIETKE. OTalbl 3HEpreThdyeckoro oodmena. [nukomms.
bpoxenue wu ero Buupl. KucnopomHoe oxucieHue, WIA KIETOYHOE JIbIXaHUE.
OxucnurensHoe pochopunupoBanre. IPPEKTUBHOCTh IHEPIrETHUECKOTO OOMEHA.

Peakuuu MatpuuHoro cunresa. ['enernueckass undopmanus u JAHK. Peanuzanms
reHeTHYeCKON HHPOpMAITUH B KJIeTKe. | eHeTHUecKuit Ko ¥ ero CBOMCTBa. TpaHCKPHUITIIHS
— wmarpuunblii cuHTe3 PHK. Tpanciasuuss — OuocuHTe3 Oenka. DTambl TPAHCISILHH.
KonupoBanue amunokucior. Ponb pubocom B OnocuHTe3e Oernka.

Heknerounsie (opmbl ku3HM — BHpychl. Mcropust oTkpeitus BupycoB (/. WU.
HBanoBckwmif). OCOOEHHOCTH CTPOEHUS U KHU3HEHHOTO LMKIJIa BUPYcoB. bakrepuodaru.
bone3nn pacreHuid, KUBOTHBIX U YEJIIOBEKAa, BbI3bIBa€Mble BHpycaMu. Bupyc
ummyHo epuuuta yenoseka (BUY) — BozOyaurens CIIM/{a. OGpaTHas TpaHCKpUILIKS,
peBepTasa u uHrerpasa. [IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUM.

JleMmoHCTpaum:

[Toptpetsr: H. K. Konbios, /I. . IBanoBckuit, K. A. Tumupsses.

Tabmumelt u cxembl: «Tunel nutanusy, «Mertabonusm», «MUTOXOHIPUSY,
«JHepreTuueckuii  oomeH», «Xmoporact», «®DotocunTe3d», «Ctpoenne JIHK»,
«Ctpoenne u (GyHKIMOHUpOBaHHE TeHa», «CuHTe3 Oenka», «l eHeTHyecKuil Koy,
«Bupyce», «bakrepuodparn», «CrtpoeHne u sxku3HeHHbIM 1uka Bupyca CIIN]a,
6axrepuodara», «Pemnukarus JJHK».

O6opynoBanue: wmojenu-anmiukanuun «Yasoenne JHK wu  Tpanckpuniusy»,
«bunocunres 6enkay, «CTpoeHne KICTKN», MOJIeiab CTpyKTyphl JTHK.

Tema S. PazMHOKeHMe U MHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

KneTouHslif UK, WIK )KU3HEHHBIA LUK KiIeTku. MaTepdasza nu mutos. IIporneccsl,
nporekamomue B uHTepdasze. Permkanus — peakmuss marpuyHoro cuute3a JIHK.
CtpoeHue XpoMocoM. XpOMOCOMHBIN HaOOp — KapuOTHUIM. JMIIOWIHBIN U TaruIOuIHBIN
XpOMOCOMHBIE HaOOpbl. XpomaTuabl. LluTonmormueckre OCHOBBI PAa3MHOXKEHHUS H
WMHAUBUAYAJIBHOTO PA3BUTHSI OPTaHU3MOB.

[enenue xnetku — muto3. Crtagum muto3a. [Ipoueccsl, npoucxoasume Ha pa3HbIX
CTaJIUsIX MUTO3a. bHOIOTMYECKHI CMBICT MUTO3A.

[Tporpammupyemasi TuGeib KIETKH — alloNTOo3.

®opmMbl pa3MHOKEHHS OpraHM3MOB: Oecrojoe H MojioBoe. Buapl Oecnosoro
Pa3MHOXKEHMS:  JICJICHHME  HAaJBOE, I[OYKOBAaHME OJHO- M  MHOTIOKJIETOYHBIX,
cropooOpa3oBaHHe, BETETATHUBHOE pPa3MHOXKEHHE. VICKYCCTBEHHOE KIOHHPOBAHHE
OpPraHU3MOB, €70 3HAYEHUE JIJIS1 CEJIEKIIUH.

[TonoBoe pa3MHOXEHUE, €r0 OTINYUS OT OECIoIOro.



Meiio3. Craguum wmeno3a. IIporecchl, mnpoucxoasuuMe Ha CTaguiax Meho3a.
IToBenenue xpomocoMm B Meioze. Kpoccunrosep. buosiornueckuid CMbICT M 3HAYEHUE
Melo3a.

["ameTorene3 — mporiecc 0Opa30BaHMS IMOJOBBIX KJIETOK Y JKHBOTHBIX. [lojoBBIE
JKEJIe3bl: CeMEHHUKHU M sSMYHUKU. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX KIJIETOK — raMeT
(cmepmarto3ou, SIMIEKIETKa) — CllepMaToreHe3 W oBoreHe3. OCOOCHHOCTH CTPOCHHS
SUIEKJIETOK U criepmMaTo3ouioB. OmnonorBopenue. [lapreHorenes.

NunuBuayanpbHOe  pa3BUTHE (oHTOTEHE3). OMOpHOHAIbHOE  pa3BUTHE
(amOpuorene3). OTambl AMOPHOHAIBHOTO PAa3BUTHS Y IMO3BOHOYHBIX IKHBOTHBIX:
npoOjeHue, racTpyismusi, opraHoreHes. IloctaomOpuoHanbHOe pas3BuTHe. THIIBI
MOCTAIMOPHOHATILHOTO Pa3BUTHUS: MPSIMOE, HepsMoe (JTUUYHHOYHOE). BriusHue cpeapl Ha
pa3BUTHE OPTraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct n pa3Butne pacrennii. OHTOT€HE3 HBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH,
CTaJIUA Pa3BUTHSL.

JlemMoHCTpaum:

Tabmumper u  cxembl: «DOpMBI  Pa3MHOKECHHS  OpraHU3MOBY»,  «JIBoliHOE
OTUIOJJOTBOPEHHE y ILBETKOBBIX pacTeHUil», «BereratnBHOE pa3MHOXKEHHE PACTEHUID,
«Jlenenne kieTku OakTepuit», « CTPOSHHE MOJOBBIX KIETOK», «CTPOCHHE XPOMOCOMBD»,
«Knerounsiii Uk, «Pemmmkamus JJHK», «Mutosdy», «Meito3y», «IIpsmoe u HenpsiMmoe
pazButue», «l'ameToreHe3 y MIEKOMUTAIONIUX U dYeloBeKa», «OCHOBHBIC CTaauu
OHTOT'CHE3a.

OGopynoBaHue: MHUKPOCKOTI, MUKPOTIpEenapaThl «CriepMaTo30u /bl
MJIEKOTIUTAIOIIET0», «SIMIeKIIeTKa MIIeKOMUTaoIIeroy», «Kapruokunes B KJIeTKax KOpeliKa
JTyKa», MarHuTHas Mojenb-anmuiukanusa «Jlenenune knetkw», moxens [IHK, moxpens
MeTaa3HOH XPOMOCOMBI.

JlabopaTopHble U MpaKTHYeCKUE PadOThI:

JlaGoparopnas pabota Ne 3. «HaGmromenrne mMuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKpPOIIpEIapaTaxy.

JlaGopatopnas padota Ne 4. «/3ydeHue CTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpEenaparaxy.

Tema 6. HaciencTBEHHOCTh M H3MEHYUBOCTH OPTraHU3MOB.

[IpenmeT m 3amaum reHeTuku. Mctopust pa3BUTUS T€HETUKU. Posib LHUTOSIOTMU H
SMOPHOJIOTHH B CTAHOBJICHUH TCHETHKH. BKiIaa pocCHMCKHX M 3apyOeKHBIX YYEHBIX B
pa3BUTHE TEHETUKH. METONbl TEeHETHKU (THOPUIONOTUYECKUM, ITUTOTEHETUYECKUH,
MOJIEKYJISIpHO-TeHEeTUYeCKUii). (OCHOBHBIE T€HETHYECKUE TOHATUA. | eHeTuyeckas
CHMBOJIMKA, UCTIONb3yeMasi B CXeMax CKpEeITUBaHU.

3aKOHOMEPHOCTH HACJICIOBaHMUsI TPU3HAKOB, yCTaHOBIeHHble [. Menaenem.
MonorubpuaHoe CKpemrBaHue. 3aKOH €IUHO00pa3usi THOPUIOB TEPBOTO TMOKOJICHUS.
[IpaBuno qoMUHUpPOBAHUA. 3aKOH PaCIICTUICHHS MPU3HAKOB. [ MIIOTE3a YUCTOTHI raMer.
[TonHOE ¥ HEMOJIHOE TOMUHHPOBAHHUE.

JurunbpuaHoe ckpenuBaHue. 3aKOH HE3aBUCHMOIO HACEAOBaHUS MPU3HAKOB.
[[uToreHEeTUYECKUE  OCHOBBI  JWTHOPHUIIHOTO  CKpENIMBaHUS.  AHaIM3UpYIoIee
cKpeluBanue. Vcnonb30BaHHWE aHANM3UPYIOIIETO CKPEUIMBAHUS IS  ONpPEACIICHUs
ICHOTHIIA OCOOH.

CuennenHoe HacienoBaHue npu3HakoB. Pabora T. Moprana mo cUENIEHHOMY
HacJieIoBaHUIO TeHOB. HapylieHue clieryieHusi FTeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.



XpoMOCOMHasi TEOpHUsI HACJIEICTBEHHOCTH. | e HeTuUeCcKne KapThl.

I'enetnka mnona. XpOMOCOMHOE OMNpeneseHue IMona. AYTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['oMOraMeTHbIe U reTeporaMeTHble Opranu3mbl. HacienoBanue npu3HakoB,
CLEIJIEHHBIX C MOJIOM.

N3meHunBOCTh. BUbl N13MEHYMBOCTH: HEHACIEACTBEHHAs U HacjleACTBeHHas. Poib
cpelbl B HEHACIEACTBEHHOM HM3MEHYMBOCTH. XapaKTepUCTUKA MOJIU(DUKAIIMOHHON
M3MEHYMBOCTHU. BapnanmoHHsblil pan u BapuanuoHHas kpusas. Hopma peakunu npu3Haka.
KonuuecTBeHHbIE W KayeCTBEHHbIE IPU3HAKM W UX HopMa peakuuu. CBolcTBa
MOIU(PUKAITMOHHON U3MEHUYNBOCTH.

HacnencrtBeHHasd, WM  TIeHOTUIIMYECKAas, HW3MEHYMBOCTb. KoMOMHaTHUBHas
U3MEHYMBOCTh. Mel03 M MOJOBOW MpPOIecC — OCHOBAa KOMOWHATUBHON H3MEHYHBOCTH.
MyrtaunonHass u3MeHUMBOCTh. Kiaccudukanuss MyTanuidi: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. YacTtora ¥ OpUUMHBI MyTauuid. MyTareHHble  QakTopbl. 3aKOH
rOMOJIOTUYECKUX PAZIOB B HaclieacTBeHHOUM n3MenurnBoctu H. V. BaBuioga.

BHesiepHas Hac/IeCTBEHHOCTh U U3BMEHYUBOCTb.

I'eneTtuka yenoseka. Kapuorun yenoBeka. OCHOBHbIE METO/IbI T€HETUKHU YEIIOBEKA!
Te€HEaJIOTUYECKHil, OJIM3HELOBBIN, IUTOTCHETUYECKUM, OMOXUMUYECKUN, MOJEKYISPHO-
reHeTuueckuii. COBpeMEHHOE OIpeeIeHNE T€HOTHUIIA: IOJJTHOT€HOMHOE CEKBEHUPOBAHUE,
reHOTUNIUPOBaHWE, B ToM uyuciae ¢ mnomombto [IIP-ananu3za. HacnenctBeHHble
3a001eBaHMs  YEJIOBEKA: TCHHBIC  0O0Je3HHM, OOJC3HM C  HACJICACTBCHHOU
MPEIPacoIOKEHHOCThIO, XpOMOCOMHBIE OosiesHu. ComaThueckue U T'eHepaTHBHBIE
mytauuu. CtBONOBBIE KJIETKU. [IpuHIMIBI 310pOBOrO 00pas3a >KWU3HH, AUArHOCTHKH,
npoQUIAKTUKKM W JICUEHUST TeHETHYecKuX  Oosie3Heil. Menuko-reHeTHuecKoe
KOHCYJIbTUPOBAHHME. 3HAYEHUE MEJIULUHCKON T'€HEeTUKU B MPEJOTBPALICHUHU U JICYCHUHU
FeHeTHUYECKHUX 3a00JIeBaHUI YeloBeKa.

JleMoHCTpaunm:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. YerBepukos, H. B.
Tumodees-Pecopckuit, H. 1. BaBuios.

Tabnuupel 1 cxembl: «MOHOTMOPUIHOE CKpPEIIMBAHME M €ro LUTOTeHEeTHYecKas
OCHOBa», «3aKOH pAaCLICIUIEHUS U €ro IUTONEHETUYeCKas OCHOBa», «3aKOH YHCTOTHI
ramer», «JurnbpunHoe ckpeumBanue», «lluromornyeckre OCHOBBI JUTHOPUIAHOTO
CKpelmBaHus», «Menosy, «BzauMoelicTBrE aJUIEbHBIX T€HOBY, «[ eHeTHYecKne KapThl
pacTEeHMI, ’KUBOTHBIX U YEJIOBEKa», «I eHeTHKa moya», «3akOHOMEPHOCTH HACJIEI0BaHNU,
CUEIUICHHOTO ¢ ToJiomM», «KapuoTumnsl ueiaoBeka U )KMBOTHBIX», «BUbl H3MEHUMBOCTIY,
«Monudpukanronnas u3MeHUUBOCTHY, «HacmenoBanue pesyc-akrtopa», «I'eHernka
rpynn KpoBu», « MyTallMOHHas HU3MEHUHUBOCTH.

O6opynoBanue:  MoJenH-anmiaukauud  «MOHOTMOpUIHOE  CKpELIMBaHUEY,
«HenonHoe nomuHupoBaHue», «JIurndbpuaHoe ckpemunBanuey, «llepekpéct xpomocom»,
MHUKpPOCKON M MuKponpenapaT «Jlpo3zoduna» (HopMa, myTauud (OpMbI KPBLILEB U
OKpacku Tena), repbapuii «'opox moceBHOI.

JlaGopaTopHble M paKTHYECKHEe PadoThI:

JlaGopatopHast pabotra Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHUAHOTO U
JTUTUOPUAHOTO CKPEIIUBAHUS Y AP030(UIIBl HAa TOTOBBIX MUKpPOIPENapaTaxy.

JlaGoparopnass pabora Ne 6. «M3yueHue MoaAM(PUKAITMOHHON HW3MEHYMBOCTH,
IIOCTPOEHHE BAPUALMOHHOIO Psia U BAPUALIMOHHOU KPUBONY.



JlaGopaTtopHast pabota Ne 7. «AHamu3 MyTauui y Apo30Quibl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpakTuueckas padota Ne 2. «CocTaBieHHe U aHAIU3 POJAOCIOBHBIX YETIOBEKA».

Tema 7. Cenexkuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipoliecc. 3apoKIACHUE CEIEKIUU U TIOMECTUKALUs. YUEeHHe
H. W. BaBuioBa 0 1eHTpax NMPOUCXOXKACHUS U MHOT0OOpa3usl KyJbTYPHBIX PaCcTCHHH.
[{eHTpbI IPOUCXOXKACHHS TOMAIIHUX )KMBOTHBIX. COpT, MOpoja, ITaMM.

CoBpeMeHHbIE METOJbl CENEeKIUU. MaccoBbli M HHIUBUIAYAIBHBI OTOOpHI B
CEJIEKIMU pacTeHUd M KUBOTHBIX. OleHka »JKcTepbepa. bBINM3KOPOACTBEHHOE
ckpemyBaHue — MHOpuAMHT. Yucras auHusa. CkpeluBaHue YUCThIX JUHUN. ['eTepo3uc,
win rulbpunHas cuia. HepojcTBeHHOoe ckpemuBaHue — ayTtOpuauHr. OtnanéHHas
rubpuan3anus U e€ ycnexu. VICKycCTBEHHBI MyTareHe3 M IOJy4YEHHE IOJMILION/IOB.
JloCTr>KeHUs CEeNeKIMU PaCTEHUM, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus Kak orpacipe Npou3BOACTBa. ['€HHas MH)KeHepus. DTanbl CO3aHus
pexomOunanTHol [IHK u Tpancrennsix oprann3zmoB. Kiierounas unxenepus. Kinerounsie
KYJbTYPBI. MUuKpOKIOHAIBHOE pa3MHOXKEHHE pacTeHui. KionupoBanue
BBICOKOITPOYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB. OJKOJOTHYECKHE U
stnyeckue npodiemsl. 'MO — reHeTnuecku MOJUPHUIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. Y. Basunos, 1. B. Muuypum, I'. /[. Kaprieuenko, M. @. l1BaHOB.

TaOauup! u cxembl: KapTa «LleHTpbl NPOUCXOKICHHUS U MHOTOOOpa3ns KyJIbTypPHBIX
pactenuii», «llopoasl nOMamHMX JKUBOTHBIX», «CopTa KyJIbTYpHBIX PpAaCTCHHI,
«Otnanénnas rubpuausanus», «Padbotel akagemuka M. @. MBanosay, «Ilomummonaus,
«OO0bekThl  OuoTexHonorum»,  «KiaetouHele  KyJAbTyphl M KJIOHHUPOBAHHEY,
«KoHCTpyrnpoBaHue 1 EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJSKH IUIOJIOB UM KOPHEIUIOAOB TUKUX (OPM U KYJIBTYpPHBIX
COpPTOB pacTeHuid, repbapuii «CenbCKOX035ICTBEHHBIC PACTECHUSY.

JlabopaTopHble U MpaKTHYeCKUE PadOThI:

Okckypcusi «OCHOBHBIE METO/IbI M JOCTHKECHUS CEIEKIMU PACTEHUN U KUBOTHBIX
(Ha CeNeKIMOHHYIO CTaHLHUIO, TUIEMEHHYI0 (hepMy, COPTOHMCIBITATEIbHBINA YYacTOK, B
TEIUINYHOE XO35AUCTBO, JTa0OPaTOPHIO arpOYHUBEPCUTETA MITM HAYYHOTO ILIEHTPA)».

11 KIIACC

Tema 1. IBoTrOMOHHAsA OHOJIOTHSA.

[IpeanocslIky BO3HUKHOBEHHUS BOJIOLMOHHOW TEOPUHU. DBOJIOLMOHHAS TEOPUS U
e€ MecTo B Ouosioruu. BnusHue 3BOTIOIMOHHON TEOPHH HA Pa3BUTHE OMOJIIOTUN U IPYTHX
HayK.

CuaerenbcTBa 3BOIONMH. [ [aneoHTONOrHUECKHE: TOCAEA0BATENIBHOCTD MTOSIBJICHHUS
BUJIOB B MAJICOHTOJIOTHMYECKON JIETOMUCH, mepexonaHbie (opMel. buoreorpaduueckue:
CXOJICTBO U paznuuue (ayH u Gpiop MaTepuKoOB U OCTPOBOB.

OMOpUONIOTHYECKHE: CXOACTBA M pa3Nu4yusi SMOPUOHOB  pPa3HBIX  BHJIOB
MO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMMYECKHE:  T'OMOJIOTHYHBIE,  AHAJIOTMYHBIE,
PYOMMEHTapHbIE  OpraHbl, aTaBU3MBL.  MOJNEKYISIPHO-OMOXUMHUYECKHE:  CXOJICTBO
MEXAHU3MOB HACJIEJICTBEHHOCTU U OCHOBHBIX META00IMUECKHX ITyTEN Y BCEX OPraHU3MOB.



OpouonnonHas teopust Y. [lapBuHa. [Ipeanocbuiku BOSHUKHOBEHUS JapBUHU3MA.
JIBumKyiue Ccuiabl 3BOJIOUMK BHAOB 1O J[lapBuHY (M30bITOUYHOE DPAa3MHOKEHHE IPHU
OTrpaHUYEHHOCTH PECYPCOB, HEONPEIEIEHHAS] U3BMEHUYUBOCTh, 00pb0a 3a CyIIeCTBOBAHHUE,
€CTECTBEHHBINU O0TOOD).

Cunrernueckas Teopus sBosonnu (CTO) u e€ 0OCHOBHBIE MOJIOKEHUS.

MukposBontouus. [Tonynsuusa Kak eIrHNLIA BUAA U 3BOJIIOIUY.

JBrxyiue cuiibl (pakTopbl) SBOIIOIUU BUIOB B MpUpojie. MyTallmOHHBIH Mpoliecce
¥ KOMOMHATUBHAs MU3MEHYUBOCTb. [lomynsuuonHble BOJIHBI U Apeiid reHos. M3omdauus u
MUTPALIHSL.

EctecTBeHHbIN 0TOOp — HANPABJIAIOIMINMA (hakTOp 3BOIIOLUU. DOPMBI €CTECTBEHHOT'O
otbopa.

[TprcniocoOMeHHOCTh ~ OpPraHW3MOB  Kak  pe3ysabTar  dBoionuu. [Ipumepst
NpUCIIOCOOJIEHUH Y OpraHu3MOB. ApoMOpP(O3bl U UANOATANITALIUH.

Bun u Bunoob6pazoBanue. Kpurepuu Buna. OcHoBHBIE (OPMBI BUI000pa30BaHUS:
reorpaguueckoe, IKOJIOrH4eCcKoe.

MakpoosBomtonusa.  PopMbl  3BoONIOUMU:  (uUIeTHYEcKas,  JIMBEpPreHTHas,
KOHBEpIeHTHas1, napasienbHas. HeoOpaTumocTs 3BOMIOIUY.

[IpoucxoxaeHue OT HECHEUUATM3UPOBaHHBIX MpeakoB. I[Iporpeccupyromas
crienuanu3anus. AJanTuBHas paaualys.

JleMoHCTpaum:

[Toprpetsr: K. JIunnein, XK. b. Jlamapk, Y. apBun, B. O. KoBanesckuii, K. M. bap,
3. I'ekkenpb, @. Mronnep, A. H. Ceseprios.

Tabnmuuel U cxembl: «Pa3BUTHE OpPraHUYECKOro MHpa Ha 3emiiey», «3apoJIbIiu
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «Popmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«EctectBenHbIit 0T60p», «MHOroo0Opa3ue cOpToB pacTeHui», «MHoOrooopasue mopoj
KHUBOTHBIX», «llomymsamum», «MyTaunoHHAas HU3MEHUYUBOCTB», «ApoMopdo3bl»,
«Mnunoanantanun», «O0mas nereHepamnus», «JBrwkyiiue cuiabsl 3Boonun», «Kapta-
cxema wMmapmpyrta mnyremectsus Y. Jlapsuna», «boppba 3a cymiecTBoBaHHEY,
«IIpucnoco6eHHOCTh OpraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUE,
«DKOIOTHYeCKOe BU1000pa30BaHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C PAa3IMYHBIMU THIIAMU OKpAacKu, HaOOp
IUIOJIOB U ceMsH, Koyuiekuus «lIpumepsbl 3alIMTHBIX NPUCIIOCOOTIEHHUI y >KHMBOTHBIXY,
Mojienb «OCHOBHBIE HAIPABJICHHSI IBOJIIOLIUNY, 00BEMHAst MOsieTb « CTPOEHUE TOJIOBHOTO
MO3ra MO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, KomwieKkuus «DPopMbl COXpaHHOCTH HCKOMAeMbIX
KUBOTHBIX M pacTeHHil», mojenb anmiaukauus «llepekpéct Xpomocom», Bla)KHbIE
npenapatel  «Pa3BuTHe Hacekomoro», «Pa3BuTHe JArymIKH», MHKpOIpernapar
«/Ipozoduna» (Hopma, MyTannuu GOpMBI KPBIIBEEB M OKPACKH TEJIA).

JlaGopaTopHble M IpaKTHYECKHEe PadoThI:

JlabopatopHast pabora Ne 1. «CpaBHeHHEe BHAOB 1O MOP(OIOTHUECKOMY
KPUTEPHION.

JlaGopatopHast pabota Ne 2. «OmnucaHue NPHUCIOCOOJIEHHOCTH OpraHM3Ma U eé
OTHOCHUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBEHHE M pa3BUTHE KM3HHM Ha 3emuie.

JloHayuHble TPEICTAaBICHUS O 3apOKJIEHHWU KU3HU. HayuHbple runoressl
BO3HUKHOBEHHMsI JKM3HHM Ha 3emiie: abMoreHe3 W MaHChepMus. XUMHUYECKash SBOJIOIMS.



AOUOTEHHBIN CHHTE3 OPraHUYECKUX BEIECTB U3 HEOPraHMYECKHX. DKCIEPUMEHTAIbHOE
MOJITBEPKICHUE XUMUYECKOH 3Boonnu. HauanpHbie 3Tarbl OMOJI0THYECKOM SBOJIOLUU.
['unoreza PHK-mupa. ®opmupoBaHne MeMOpPaHHBIX CTPYKTYp U BO3HHUKHOBEHUE
MPOTOKJIETKU. [IepBbie KIIeTKH U X 3BOJOLMSA. POPMHUPOBAHUE OCHOBHBIX I'PYIII XKUBBIX
OpPraHNU3MOB.

Pa3Butue xu3Hu Ha 3emie mo spaMm U nepuonam. Kartapxei. Apxeiickas u
npotepo3oiickas 3pel. [lameosolickas 3pa u e€ mepuoabl: KeMOPUHUCKUN, OPJOBUKCKHUM,
CUJIypUNCKUH, I€BOHCKHUM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o30¥icKas 3pa 1 €€ Iepruoibl: TPUACOBBIN, FOPCKUNA, MEJTOBOU.

KaiiHo3oiickas 3pa u €€ nmepruo/pl: MajseoreHOBbI, HEOT€HOBBIN, AaHTPONOTE€HOBBIN.

XapakTepuCcTHKa KJIHMaTa M TEeOJIOTUYECKUX TmpoueccoB. (OCHOBHBIE 3Tallbl
ABOJIIOLIMM PACTUTENIBHOTO M KUBOTHOTO MHpa. ApoMOp(o3bl y paCTEHUI U KUBOTHBIX.
[TosiBneHue, pacuBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHuyeckoro Mupa Kak oOTpaxkeHue H3Boonuu. (OCHOBHBIE
CHUCTEMAaTHYECKHUE TPYIIIBI OPraHU3MOB.

OBOJIIOIMSL 4Y€JIOBEKa. AHTpPOINOJOrUs Kak Hayka. Pa3Buthe mnpeacTtaBieHUN O
IIPOUCXOXKACHUN YeJIOBeKa. MeToapl u3ydeHHus aHTpororeHe3a. CxoacTBa M pa3iandus
YeJIOBEKa U KUBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHUE YeTIOBEKa.

JBuxymue cuibl (pakTopbl) aHTporiorenesa. HacnencrBeHHas M3MEHYUBOCTh U
€CTECTBEHHBI 0TOOp. OOIIecCTBEHHBIH 00pa3 >KU3HU, W3TOTOBJICHUE OPYAUN Tpyna,
MBIIICHHUE, PEYb.

OCHOBHBIE CTaguM W BETBU DBOJIOLMM YEJIOBEKA: aBCTPAJIONMUTEKH, YermoBek
yMenbii, YemoBek npsMoxondmui, YenoBek HeaHAepTalbCKUM, YeI0BEK pa3yMHBIN.
Haxonku uckomaeMbIX OCTAaTKOB, BpeMs CYIIECTBOBAHMS, 00JIACTh PACIPOCTPaHEHUS,
00BEM TOJI0OBHOIO MO3ra, 00pa3 KU3HU, OPYIUS.

Uenosedyeckue pacbl. OCHOBHBIE OOJBINHE pachl: €BPOINEOHIHAs (eBpasuiickas),
HEerpo-aBcTpajouHasi (PKBaTOpUajbHas), MOHIOJOHMJIHAS (Aa3MATCKO-aMEpPUKAHCKas).
YepTsl NpUCIIOCOOJEHHOCTH TPEACTABUTENECH YENOBEUYECKUX pac K  YCIOBHSIM
cymecrBoBaHusa. EnuHcTBO yenoBeueckux pac. Kpurtuka pacusma.

JleMoHCTpaunm:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Musnnep, I'. FOpu, Y. lapBuH.

Tabmuuer u  cxembl: «Bo3uukHoBeHue CoJIHEUHOH cHCTeMBI», «Pa3Butne
OPraHU4eCcKoro MHUPA», «PacturenpHas KJIETKa, «KuBoTHas KJIETKa,
«IIpokapuotnueckas kinerka», «CoBpeMeHHass CHCTeMa OpPraHHYeCKOro MHpay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHMS YEIIOBEKA M YEIOBEKOOOPA3HBIX 00E3bsH,
«OCHOBHBIE MECTa MaJCOHTOJOTMYECKUX HAXOJOK IPEJKOB COBPEMEHHOTO YEJIOBEKAY,
«lpesHenmme mroan», «JpeBHue mroau», «llepBbie  COBpEMEHHBIE  JIOAWY,
«YemnoBedyeckue pacobi».

Ob6opynoBanue: Myisiku «IIpoucxoxaenue denoBeka» (OHOCTBI aBCTpAJIONUTEKA,
MUTEKAHTPOIIa, HEaH/IePTaJIblla, KPOMAHBOHIIA), CICTKA WA N300paKEHUS KaMEHHBIX
opyAuii  TEpBOOBITHOIO  4YeloBeKa  (KaMHU-YOMIEphl,  pyouna,  ckpebra),
TEOXPOHOJIOTHYECKasi Ta0yuna, KoJUIeKius «DOpMBI COXPAaHHOCTH HCKOIMAEMBbIX
JKUBOTHBIX Y PACTCHUI.

JlaGopaTopHble M paKTHYECKHEe PadoThI:

[Tpaktuueckass pabota No 1. «V3yueHHe HCKOMAEMBIX OCTATKOB PACTCHHNA H
KUBOTHBIX B KOJUIEKLUSX).



DKCKypcus «IBOJIOLNS OPraHUYECKOro MUpa Ha 3emiie» (B eCTECTBEHHO-HAYYHBIN
WU KpaeBeauecKuil My3ei).

Tema 3. OpranusMsel 1 OKpysKaloLas cpeaa.

OKOJIOTHSl KaK HaykKa. 3aJadyd W pa3fenbl dKOJOTMH. MeTOoApl 3KOJIOTMYECKUX
UCCIIEI0BaHUM. DKOJIOTHY€CKOE MUPOBO33PEHUE COBPEMEHHOT'O YETIOBEKA.

Cpenpl o0OuTaHMs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3MAYIIHAs, TMOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Okonornyeckue  (aktopel.  Kiaccuduxanmuss ~ sKonormdyeckux — QpakTopos:
abuoTuveckue, OMOTUYECKHE U aHTPOTIOreHHbIe. [leficTBre sKoIornyeckux GakTopoB Ha
OpraHU3MBlI.

AlGuotnueckne (GaKTOpbl: CBET, TEMIEpaTypa, BIAKHOCTh. DOTONEPHOIU3M.
[Tpucniocobnenuss opraHu3MoB K JEHUCTBUIO aOnoTHMYecKHX (akTopoB. buonormueckue
PUTMBI.

buotnueckue dakrtopsl. Bumbl OHOTHYECKHMX B3aMMOACHCTBHUI: KOHKYPEHIIHS,
XUIIHAYECTBO, cuMOM03 u ero Qopmel. [lapazutusm, Koomepauus, MyTyaJu3M,
KOMMEHcaIn3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHUe
OMOTHMYECKUX B3aMMOJEHCTBUN JUJIsl CYIIECTBOBAHMSI OpPraHU3MOB B MPHUPOIAHBIX
Cc0o001IeCTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKHU HOomyasiuuu. OCHOBHBIE MMOKA3aTEIN MOMYJIALNH:
YHUCJIEHHOCTh, IIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTh, MPUPOCT, MUrpauus. JuHamuka
YUCJIEHHOCTH MOMYJISLUN U €€ PeryJIsiLus.

JleMoHCTpaum:

[Toptpetsl: A. I'ymboasar, K. @. Pynwe, 3. ['ekkens.

Tabmumpslt u cxembl: kapta «l[lpuponmnbie 30HBI 3emin», «Cpeabl oOUTaHUS
Oopranu3zMoB», «Potonepuoauzmy», «llomymnsumn», «3aKOHOMEPHOCTH POCTA YUCICHHOCTH
NOMYJISAIUN HHPY30pUU-TyPenbkuy, «IuieBpie enm.

JlaGopaTopHble M paKTHYEeCKHEe PadoThI:

Jlaboparopnast pabota Ne 3. «Mopdonorndeckrne 0cOOEHHOCTH PAaCTEHUN U3 Pa3HbIX
MECT OOUTaHUS».

JlaboparopHast pabora No 4. «BnusHue cBeTa Ha pPOCT U Pa3BUTHE YEPEHKOB

KOJIeycay.
[Tpaktuueckass pab6ora Ne 2. «[loacu€r MIOTHOCTM MONYJSALUMNA pPa3HBIX BHJIOB
pacTeHumn».
Tema 4. Coo0uiecTBa ¥ 3K0JOIHYECKHE CHCTEMBI.
CoobmecTBO oOpraHu3mMoB — OwuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJOBas,

POCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanThl. CBsI3u B OMOIIEHO3E.

DKOJIOTHYECKHUE CUCTeMbI (3KocucTeMbl). [loHsTHE 00 SKOCHCTEME B OUOTE€OIICHO3E.
OyHKIMOHATBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOIYIICHThI, KOHCYMEHTHI, PEIYIICHTHI.
KpyroBopoT BemiecTB ¥ MOTOK SHEPTrUU B 3KocucTteMe. Tpoduyeckue (MUIIeBbIe) YPOBHU
skocucteMbl. [lumieBsie nenu u cetd. OCHOBHBIE ITOKA3aTEIM 3KOCHCTEMEBI: OMoOMacca,
MPOIYKITUS. DKOJOTHICCKUE MUPAMUJIBIL: TPOTYKIIUU, YUCIICHHOCTH, Onomacchl. CBOHCTBA
AKOCUCTEM: YCTOMYHUBOCTh, CAMOPETYJIAIus, pa3Butue. CyKieccus.

[TpupoaHble PKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMA XBOMHOIO WU
IIUPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTCHHBIE 9KOCHCTEMBI. ATPOIKOCUCTEMBL. YpOOIKOCUCTEMBL.
bronornueckoe u X034MCTBEHHOE 3HAUCHHE arPOIKOCUCTEM U YPOOIKOCHUCTEM.



buopasnoobpazue kak (Qaktop ycToiumBocTH 3KocucteM. CoxpaHeHue
OMOJIOrHYecKOro pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6nocdepe. I'panuiisl, coctaB U CTpyKTypa ouocgepsl.
JKuroe BemectBo u ero GpyHKuu. OcoOeHHOCTH Onocdepsl Kak ri00aabHON SKOCHCTEMBI.
Junamuueckoe paBHOBecHE U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTs! BeniecTB U OMOre0XMMHYECKHE IIUKIIBI QJIEMEHTOB (yIJIepo/ia, a30Ta).
3oHanbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Ouochepe 3emiu. AHTPOINOTeHHbIE W3MEHEHUs B Ouocdepe.
['moGanpHbIE SKOTOTHUYECKUE TPOOIEMBI.

CocyiiecTBoBaHUE NPHUPOABI U YenoBeuecTBa. CoxpaHeHHEe OMOPa3HOOOpa3us Kak
OCHOBa ycToitunBoctu Ouocdepbl. OCHOBA pallMOHAILHOTO YIPABJICHHUS MPUPOJIHBIMU
pecypcamu M X UCIOJIb30BaHKeE. JloCTHKEHUSI OMOJIOTUU U OXpaHa MPUPOIBIL.

JleMoHCTpaum:

[Toptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepuanckuii.

Tabmuuel u cxemsl: «[lumesbie nenu», «bHOLIEHO3: cOCTaB M CTPYKTypay,
«IIpuponusie coobimectBay, «Llenu mutanus», « Ikojgorudeckas nupamuaay, «buochepa
U YeJIoBEK», «KOCUCTEMAa MIMPOKOIUCTBEHHOTO Jieca», « DKOCUCTEMAa XBOWHOIO JIECay,
«buorieno3 Bomoémay, «ArporeHo3», «lIpumepHble aHTpONOTeHHbIE BO3ICHCTBUS Ha
npupoay», «BaxkHel1re HCTOYHUKY 3arps3HEHMS BO3AyXa U IPYHTOBBIX BO/», «[louBa —
Ba)KHEHIIasi cocTapisiomas ouocdeps», «PakrTopsl gerpaganuu mnousy», «llapHukoBsii
apdext», «DakTopel paguoaKTUBHOTO 3arpsi3HeHust Omocdepri», «OOmas cTpykTypa
ouocdeps», «Pacnpoctpanenue xusHu B 6nochepe», «O30HOBBIA 3KpaH OHOChHEpHD»,
«Kpyrosoport yriepoaa B 6uochepe», «KpyroBopot a3ora B mpuUpoe».

OOGopynoBanue: Mojelb-anmuiKanus <« Tunudabie  OMOIIEHO3BI», TepOapuit
«Pactutensubie cooOmiecTBay, koiuiekiuu «buonenos», «Bpeautenu BaxHEHITNX
CEJIbCKOXO3AUCTBEHHBIX KYJBTYP», repOapuu M KOJUIEKLIUH PACTEeHMH U >KUBOTHBIX,
NpUHAJIEKAIME K Pa3HbIM 3KOJOTMYECKMM TIpyInaM ofHoro Buaa, KpacHas kHura
Poccuiickoit ®enepanyu, n300pakeHHst OXpaHIEMbIX BHJIOB PACTCHUM U KUBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 BMOJIOT'MA
HA BA30BOM YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBmMBarOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOydaloImMUMHCS  OPOrpaMM  CcpedHero  oOmero  oOpa3oBaHMs:  JIMYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType IMYHOCTHBIX PE3YIABTATOB OCBOCHUS IpeAMETA « BHOTOTHS» BBIICIICHBI
CJIEIyIOIINE COCTABJIAIONIME: OCO3HAHHME OOYYaIOIIMMUCA POCCUHCKON TI'paskJaHCKOM
WJCHTUYHOCTH —  TOTOBHOCTM K  CaMOpPa3BUTHIO,  CaMOCTOSTEIBHOCTH  H
CaMOOIIpeIeNICHUI0, HAJIMYME MOTHUBAIMM K OOYUYEHUIO OHMOJIOTHH, IIeJIEHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOCXKICHUN JIMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPATUIUI pa3BUTHUSI OMOIOTUYECKOTO 3HaHUS, TOTOBHOCTh U CIIOCOOHOCTD
00y4JaroImMXCcsi PYKOBOJICTBOBATHCS B CBOEH JEATENBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMH, TPHUCYIIUMH CHCTEME OHOJIOTMYECKOTO O00pa30oBaHUs, HAIUYWE
HKOJIOTHYECKOTO MPABOCO3HAHMSI, CIIOCOOHOCTH CTaBUThH IIEJIM U CTPOUTH >KU3HEHHBIE
TIJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOECHMS mpeaMera «buosorus» agoCTUrarTCs B
€AMHCTBE YYEOHOM M BOCITUTATEIBHOMN JAEATEILHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMHU
POCCHUICKHMHU  COLIMOKYJBTYPHBIMH, HWCTOPUYECKUMH U JYXOBHO-HPaBCTBEHHBIMHU
[EHHOCTSMH, TPUHATHIMH B OOIIECTBE TpaBWJIaMd ¥ HOPMaMH TIOBEACHHS U
CIOCOOCTBYIOT IpolieccamM CaMOTIO3HAHUSI, CAMOBOCIIMTAHUSI U CAMOPAa3BUTHS, PA3BUTH
BHYTpPEHHEN MO3UIINM JIMYHOCTH, NATPUOTU3MA, YBAXKEHUSI K 3aKOHY U IMPABOIMOPSIKY,
YeJIOBEKY TPyJa U CTaplieMy MOKOJEHHUI0, B3AUMHOTO YBaXEHUsI, OEPEKHOTO OTHOIICHUS
K KYyJbTYPHOMY HACJIEOUI0O W TPAJUIMUSAIM MHOIOHAMOHAIBHOTO Haponaa Poccuiickoi
denepanyu, IPUPOAE U OKPYKAIOLIEH Cpee.

JlngHOCTHBIE pPE3yNbTaThl OCBOCHUS ydeOHOro mpeamera «buomorus» gOMKHBI
OoTpakaTb ~ TOTOBHOCTb M CIIOCOOHOCTh  OOYYaIOIIUXCS  PYKOBOJCTBOBATHCS
chopMuUpOBaHHOM BHYTPEHHEH MO3UIIMEH JIMUHOCTH, CHCTEMOU [IEHHOCTHBIX OPUEHTAIUH,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM IIEHHOCTSIM
poccuiickoro oOIecTBa, paclIUpEeHUEe >KU3HEHHOTO OMbITa W OMbITa ACATEILHOCTH B
MPOLECCE pear3allii OCHOBHBIX HANPaBJICHUN BOCHUTATEIBHOW JEATEIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa:kaaHCcKOro BOCIIUTAHUS:

c(OpMHUPOBAHHOCTh TPAXKIAAHCKOW TMO3UIMK OOydalomEerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOr0 00I1EeCTBa;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MPaB M O00SI3aHHOCTEH, yBa)KCHHE 3aKOHA U
MPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MAESITEIHHOCTH TPH CO3JaHUH yYEOHBIX
MPOEKTOB, PEIICHUH Y4eOHBIX M MMO3HABATENBHBIX 3aJ1a4, BHITIOJHEHUN OHMOJIOTHYECKUX
AKCIIEPUMEHTOB;

CHOCOOHOCTh OMpPEAEATh COOCTBEHHYIO MO3UIHUIO MO OTHOIIECHUIO K SBICHHIM
COBPEMEHHOM )XKM3HU U OOBICHATH €€;



YyMEHUE YYHUTHIBaTh B CBOUX JIEHCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOIO
B3aMMOJICHCTBUSL JIOACH C pa3HbBIMU YOEXKIACHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMHU U
COLMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IMPOLIECCE COBMECTHOTO BBITIOJIHEHUS YYEOHBIX,
MTO3HABATENBHBIX M HCCIEA0BATEIICKUX 337a4, YBAXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIMOHEHTOB MPHU 00CYKICHUU CITIOPHBIX BOMIPOCOB OMOJIOTUYECKOTO COJEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU ESITEIBHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIMTAHUSA:

c(OpMHUPOBAHHOCTh POCCUUCKON T'PAKIAHCKONW HIEHTUYHOCTH, MaTPHUOTU3MA,
YBAKEHUA K CBOEMY HaApoJy, UyBCTBAa OTBETCTBEHHOCTH mepen Pommnoi, ropgoctu 3a
CBOM Kpail, cBOWO PoauHy, CBOW A3BIK W KyJIbTypy, MOPOIUIOE M HACTOSAIIECE
MHOTOHAaIlMOHAJILHOTO Hapozaa Poccuu;

[IECHHOCTHOE OTHOIIECHWE K NPUPOJHOMY HACICIUIO W MAMSATHHKAM MPHUPOIBI,
JnocTxeHusIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIOCOOHOCTH OIIEHHUBATh BKJIQJl POCCUUCKUX YUYEHBIX B CTAHOBJICHHUE U Pa3BUTHE
OMOIOTUH, TOHUMAaHUS 3HAYEHHUS OMOJIOTMU B TO3HAHUHM 3aKOHOB TMPUPOJBI, B KU3HU
YeJIOBEKa U COBPEMEHHOT0 OOIIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHuro U 3ammute OteuecTsa,
OTBETCTBEHHOCTb 32 €ro CyaAb0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHUE JyXOBHBIX IEHHOCTEH POCCUIICKOTO HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh  OIICHMBATh CHUTYallMI0 W TPHUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JUYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAMUTEISM, CO3JIAHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATUSA LEHHOCTEH CEMEMHON >KM3HU B COOTBETCTBUU C TPAIULIMSIMHU
HapojioB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAas OJCTETUKY ObITa, HAy4YHOTO U
TEXHHYECKOT'0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA,

MOHUMAaHWE SMOIIMOHATBLHOTO BO3/ICMUCTBHS KUBOW MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTB K CAMOBBIPAKEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE MPOSBIATH
Ka4yeCTBA TBOPUYECKOU JINYHOCTH;

S) ¢usnyeckoro BocnuTAHUA, (POPMHUPOBAHUS KYJBTYPbI 310POBbS U
IMOLMOHAIBHOIO 0JIATOMOJIYyYHsA:

MOHUMAaHUE W peanm3anus 37J0pOBOTO U Oe30macHOTO o0Opasa KU3HU (370pOBOE
nuTaHue, COOJIOJICHNE TUTHMEHWYECKUX TMPaBUI W HOPM, COAIAHCHPOBAHHBIA PEKUM
3aHSATUN U OTZIbIXA, peryJisapHas puznueckas akTUBHOCTH), O€PEKHOT0, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIECHUS K COOCTBEHHOMY (DM3HUECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHUMAHUE LIEHHOCTHU TMPaBWJI WHIWBHUIYAIbHOTO W KOJUIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYallUsIX, YTPOKAKOIINX 3J0POBBIO U )KU3HU JIFOJIEH;

OCO3HAHHME TIOCTEACTBUH W HENPUSATUS BPEIHBIX MPUBBIYEK (ymOTpeOIeHUs
AJIKOTOJIsI, HAPKOTUKOB, KypEHHUS]);

6) TPy10BOr0 BOCIIMTAHUS:

TOTOBHOCTb K TPYly, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10J11001¢e;



FOTOBHOCTh K AKTHUBHOM JI€ATEJIBHOCTH TEXHOJOTMYECKONM M  COLMAIbHOMU
HAINPABJICHHOCTH, CHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH W CAMOCTOSITEIBHO
BBITIOJIHSITH TaKyIO JIEATEIIbHOCTD;

UHTEpEC K pa3audHbiM cdepam mnpodecCHOHATbHOM AeITeNbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyayiie mpodeccuu U peaau3oBbBIBATh COOCTBEHHBIE
YKU3HEHHBIE TUIAHBL;

TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHUI0 MU caMO0OOpa30BaHUIO HA MPOTSHKEHUU
BCEM KU3HU,

7) 3K0JIOTMYEeCKOr0 BOCIIUTAHMS:

HKOJIOTUYECKH 1[€JIeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK UCTOYHUKY >KHU3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBAHMS;

MOBBIIICHUE  YPOBHS  SKOJOTMYECKOW  KYJIbTYphl:  MPUOOPETEHUE  OMBITA
IJJAHUPOBAHUSA MOCTYNKOB U OLIEHKM HMX BO3MOYKHBIX MOCJIEACTBHM ISl OKPYKAOMIEH
cpenbl;

OCO3HAHUE TI00ATBLHOTO XapaKTepa YKOJIOTHIECKUX MTPoOIeM U MyTeH UX pelieHus;

CIIOCOOHOCTH HCIIOJIB30BaTh MpUOOpEeTaeMble NpU U3YyUYECHUU OHMOJIOTHUHU 3HAHUS U
YMEHHUS TPU PEHICHUU MPOOJIEM, CBA3AHHBIX C PallMOHATBHBIM MPHUPOIONOIH30BaHUEM
(coburoieHre paBuIl MOBEJICHUS B TIPUPOJIE, HATPABICHHBIX HA COXPAHEHHUE PAaBHOBECHS
B DKOCHCTEMaxX, OXpaHy BHJIOB, IKOCHCTEM, Onocdepsl);

AKTUBHOE HEINPUATHE [CUCTBUM, NPUHOCAIIUX BPEA OKPYKAIOIIEH NPUPOIHON
cpene, yMEHHE TMPOTHO3UPOBATH HEOIATONMPUSATHBIE HKOJOTHUECKHE MOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPALIATh HX;

HaJM4HMe Pa3BUTOTO IKOJIOTUYECKOTO MBIIUIEHUS, SKOJIOTHYECKOM KYIbTYpHbI, ONbITA
JIEATEIBHOCTA SKOJIOTUYECKON HAIMpPABICHHOCTH, YMEHUS PYKOBOJACTBOBAThCS HMHU B
MO3HABATEIHLHOM, KOMMYHHUKATUBHON U COIIMATILHOM MIPAKTHUKE, TOTOBHOCTH K YYaCTHIO B
MPaKTUYECKOU JIeITeIbHOCTH SKOJIOTMUECKO HAIIPaBICHHOCTH;

8) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHMUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAayKH M OOIICCTBEHHOW MPaKTUKHW, OCHOBAaHHOTO Ha JUAloOre KYyJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHHUE SI3BIKOBOM UM YUTATENbCKOM KYJIbTYphl KakK CpeacTBa
B3aUMOJICHCTBUS MEXY JIOJIbMU U MMO3HAHUS MUPA;

MOHUMaHKE CreU(pUKN OMOJIOTUY KaK HAyKH, 0CO3HAHUs e€ poiu B popMUpOBaHUU
pallMOHAFHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO TMPEJICTaBICHUS 00
OKPYXKAIOIIEM MHUpPE KaK O €AWHCTBE MPUPOJIbI, YeIOBEKa W OOIIECTBA, B TO3HAHUU
MPUPOJHBIX 3aKOHOMEPHOCTEM W peIIeHUH TPOOJEeM COXpaHEHUsS MPHUPOTHOTO
paBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUIsi COBPEMEHHOM LMBUJIN3ALINU:
oOecrieueHHs HOBOTO ypPOBHS Pa3BUTHUS MEIUIMHBI, CO3J[aHUE TEPCIEKTHUBHBIX
OMOTEXHOOTUH, CIOCOOHBIX peliaTh PEeCcypCcHbIE MPOOJIEMBI PAa3BUTHS YEIIOBEUYECTBA,
MOMCKA MyTeH BBIX0/1a U3 TJIO0ATBHBIX KOJIOTHYECKUX MPOOJIeM U o0ecrieueHus mepexoa
K YCTOWYMBOMY pa3BUTHIO, PALMOHAIBLHOMY HCIIOJIb30BAHUIO MPUPOAHBIX PECYPCOB U
(hOopMUPOBaHUIO HOBBIX CTAH/IAPTOB KU3HH,

3aMHTEPECOBAHHOCTh B TOJIYYCHUU OMOJOTHMUECKUX 3HAHUM B ILIEJAX TMOBBIIICHHS
oOmiel KyJnbTypbl, €CTECTBEHHO-HayYHOM TIpaMOTHOCTH, KaK COCTAaBHOW 4YacTu
(GYHKIIMOHAIBHON TPaMOTHOCTH 00yYaroumxcs, GopMupyemMoii mpu u3yuyeHuu OUOIOTUY;



HNOHMMAaHHE CYIIHOCTU METOJI0B IT03HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHbBIX HAYKaX,
CHOCOOHOCTH MCITIOJIb30BaTh IOJydyaeMble 3HAHMS JJIS aHAINW3a U OOBSICHEHMs SIBICHUMN
OKPYKAIOLIEr0 MUPA U MPOUCXOAIIMNX B HEM U3MEHEHUH, YMEHUE /1eJ1aTh 000CHOBAHHbIE
3aKJIIOYEHMs] HA OCHOBE HAyUYHBIX (DAKTOB M MMEIOIIUXCS JAAHHBIX C II€JBI0 MOITY4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENILHO UCIIOIB30BaTh OMOIOTUYECKHE 3HAHUS IS PELLICHUS
po0JIeM B pealIbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LIEHHOCTHM HAayYHOW JI€ATEIbHOCTH, TOTOBHOCTb OCYILIECTBIATH
IPOEKTHYIO U UCCIIEA0BATENbCKYIO JAESITEIbHOCTh MHIANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CLIOCOOHOCTB K HEIPEPBIBHOMY 00Pa30BAHUIO U CaMOOOPA30BAHUIO, K
AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAHUH 1O OMOJIOTUM B COOTBETCTBUU C KM3HEHHBIMU
NOTPEOHOCTSAMH.

METAINIPEJMETHBIE PE3YJIbTATDBI

MertanpenMeTHble  pe3yibTaThl OCBOEHHs ydeOHoro mnpeamera «buomorus»
BKJIIOYAIOT:  3HAauMMble Uil  (OPMUPOBAHUS  MHUPOBO33PEHHSI  OOy4arOIIUXCS
MEXIUCHUIUTUHAPHBIE  (MEXIIpeIMEeTHbIE) OOIlleHayyHble TIOHATHUS, OTpa)karoliue
LEJIOCTHOCTh HAyYHOH KapTUHBI MUpa U ceU(UKY METOJOB IMO3HAHUS, UCTIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHsl, IBJIECHUE, IPOLIECC, CUCTEMA, HAYUHbIN (akKT,
OPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeJOoBaHME, HaOJIIOACHUE,
U3MEpEHUe, DOKCIEPUMEHT M  JIpyruX), YHHUBEpcajbHble ydeOHbIE JEHCTBUS

(mo3HaBaTEIbHBIE, KOMMYHHUKATHBHBIE, peryIsSTHBHBIE), 00eCreunBaroIme
dopmupoBaHre (QYHKIMOHAILHOW TIPaMOTHOCTH M  COLHMAIBHOH  KOMIICTCHIIUU
00yyJaromuxcs, CITOCOOHOCTH o0Oy4Jaromuxcs HCITOJIb30BaTh OCBOCHHBIE

MEXIUCLHUIIIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U YHHUBEpCaJbHblE Yy4eOHbIE
JICUCTBYS B TO3HABATEILHON U COUAIBHON MTPAKTHUKE.

MertanpenMeTHble  pe3yJabTaThl  OCBOCHHSI MPOTpaMMbl  CPEIHEro  0oOIero
o0pa3oBaHus JOHKHBI OTPAXkKAaTh:

OgyageHne yHUBEPCAJBHBIMHU YUeOHBIMH N03HABATEIbHBIMU 1CHICTBUAMMU:

1) 6a30Bble JJornYecKme AeiicTBUS:

CaMOCTOATEIbHO (POPMYITMPOBATH U AKTYaIU3UPOBAThH MPOOIIEMY, pacCMaTpUBATh €&
BCECTOPOHHE;

UCIIOJIb30BATh MPU OCBOCHUM 3HAHUN MPHUEMBI JOTHYECKOTO MBILIUICHUS (aHaIu3a,
CHHTE3a, CpaBHEHHUsI, Kiaccu(ukannu, 0000IIeHNs), paCKPbIBAaTh CMBICI OMOIOTUYECKIX
NOHATHHN (BBIAECNATh HMX XapaKTepHble NPU3HAKU, YCTAHABIMBATH CBSI3M C JIPYTUMU
MOHSATUSAMMU);

OTIpEIEeNATh 1NN IeATEIbHOCTH, 3a/1aBasi HapaMeTphl U KPUTEPUU UX TOCTHXKEHUS,
COOTHOCHUTb PE3YJIbTAThl ACSITEILHOCTH C MOCTaBICHHBIMU LENSIMHU;

UCTIOJI30BAaTh OMOJIOTHYECKUE TIOHATHUS A7 OOBSICHEHUS (DAaKTOB U SIBJICHUH KUBOU
PUPOJIBI;

CTPOUTH JIOTUUECKHE PacCyX ACHHs (MHIYKTHUBHBIE, JENYKTUBHbIE, 10 aHAJIOTHH),
BBISIBJISITh  3aKOHOMEPHOCTH M NPOTHUBOPEYUS. B  PacCMAaTPUBAEMBIX  SIBICHHUSX,
(bopMyIHpPOBaTH BHIBOJIBI U 3aKIIIOUCHHS;



MPUMEHATh CXEMHO-MOJIEIbHBIE CpPEICTBA MJIs TPEACTaBICHUS CYIIECTBEHHBIX
CBsI3el M OTHOIIICHWM B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a TakKe IMPOTUBOpPEUUI
Pa3HOI0 PO/ia, BHISIBJICHHBIX B PA3JIMUHBIX HH(OPMAIMOHHBIX UCTOYHUKAX;

pa3pabaTrbiBaTh IUTAH pEHICHUS TMpoOJieMbl ¢ YY4ETOM aHaAIM3a HMEIOITUXCS
MaTepUaIbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JICSITCIBHOCTh, OIICHUBATh COOTBETCTBHUE PE3yJIHTaTOB
IEJISIM, OTICHUBATh PUCKU TTOCIIC/ICTBHH NESITEIHHOCTH;

KOOPJAMHUPOBATH M BBHIMIOJHATH PabOTy B YCJIOBHUSIX PEAIBHOTO, BUPTYAIbHOTO U
KOMOWHHMPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIICHHUE MPU PEIICHUHN KUZHEHHBIX MTPOOIIEM.

2) 0a30BBIE HCCIeN0BaTeIbCKHE JeHCTBUA:

BIIQJIETh HABBIKAMHU Y4Y€OHO-HMCCIIEIOBATENIbCKON M TMPOEKTHOW JEesATEIbHOCTH,
HaBBIKAMHU pa3pelieHus npooyieM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOATEIIEHOMY
MOMCKY METOJIOB PEIICHHs] MPaKTHUYECKUX 3aJiad, MPUMEHEHHUIO Pa3JIMYHBIX METO0B
ITO3HAHUS,

HCITOTh30BaTh PA3INYHBIC BUJIBI ASATEILHOCTH I10 IMOJYyYCHUIO HOBOTO 3HAHUS, €T0
WHTEpIpeTaIui, TPeoOPa30BaHUIO U TPUMEHEHHIO B YUEOHBIX CUTYaIUsX, B TOM YHUCIIE
IIPU CO37aHUH YUYEOHBIX M COLIMAIIbHBIX TIPOSKTOB;

dbopMHpOBaTh HAYYHBIM THIT MBIILICHUS, BIAJAETh HAYYHOH TEPMHHOJIOTHEH,
KJIIOUCBBIMH ITOHSITHSIMH U METOJIaMH;

CTaBHUTh U (POPMYITHPOBATH COOCTBEHHBIC 33/1a49M B 00pa30BaTEILHOMN ACATEIHHOCTH
U KU3HEHHBIX CUTYaIUAX;

BBISBJIATh MPUYHNHHO-CJICACTBEHHBIE CBSA3U M aKTyaJIU3UpPOBATh 3a/1a49y, BHIJIBUTATH
TUTIOTE3y €€ PeIIeHHs, HAaXOUTh apTyYMEHTHI ISl JO0Ka3aTelIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHNS;

AQHAJIM3MUPOBATH IMOJIYYEHHBIC B XOJE PEIICHUS 3a7adyd pe3yJbTaThl, KPUTHUUECKU
OIICHUBATh UX JJOCTOBEPHOCTh, MPOTHO3UPOBATH U3BMEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CHTYAIIMsIM, OIICHUBATH MPHOOPETEHHBIN OIIBIT;

OCYILIECTBJIATH IeJICHANIPaBICHHBIN MOUCK MEPEHOCa CPEJICTB U CIIOCOOOB JEHCTBHS
B MPOeCCHOHATBHYIO CpPENY;

yMETh IIEPEHOCUTh 3HAHWUSA B TIO3HABATCIbHYID M TPAKTHYECKYIO O0JIacTH
KH3HEACATCILHOCTH;

yMETh HHTETPUPOBATH 3HAHMS U3 Pa3HBIX YUEOHBIX IMPEIMETOB;

BBIJIBUTATh HOBBIC UJICH, TIPE/IJIaraTh OPUTHHAIIbHBIE MOIX0/IbI U PEIICHUS, CTABUTH
npoOJIeMBI U 331a49H, JIOITYCKAIONINE aTbTEPHATUBHBIC PEIICHHS.

3) pabora ¢ uH(popManMei:

OPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHPoOpMaIuu (TEKCTe y4eOHOTro
ocoOusi, HAYYHO-TIOMYJIIPHON JIUTEpaType, OMOTIOTUYECKUX CIIOBAPSIX M CIIPABOYHUKAX,
KOMITHIOTEPHBIX 0a3ax NaHHBIX, B IHTepHeTe), aHamn3upoBaTh HHGOPMAIUIO PA3THUYHBIX
BUIOB U (opM TpencTaBleHUs, KPUTUYECKHM OIEHUBATh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTH;

dbopMyIHpOBaTh 3aNPOCHl U MPUMEHSATH PAa3IMYHBIC METOJBI IPU TIOUCKE U 0TOOpE
Oouonorudeckoil nHMOpMaIK, HeOOXOAMMOM JIS BBITIONHEHUS yIeOHBIX 3a]1a4,

npuoOpeTaTh  OMBIT  HUCIOJB30BaHUS  WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, COBEPIIEHCTBOBATH KYJbTYPY AaKTHUBHOTO HCIIOIb30BAHUS Pa3IUYHBIX
ITOMCKOBBIX CUCTEM;



CaMOCTOSITEIBHO BBIOMPATh ONTUMANIbHYIO (OpMY MpEeACTaBICHUS OHOIOTHYECKON
nHpopManuu (cxeMbl, TpaduKd, AUATPaMMBbI, TAOIHIIBI, PUCYHKH U JIPYTOE);

MCIIOJIb30BAaTh HAYYHBIN S3BIK B KaUECTBE CPEJICTBA MpH paboTe ¢ OMOIOrMYeCcKOn
uH(poOpMaLUel: TPUMEHSATh XUMHUYECKHEe, (PU3NYECKHe M MaTeMaTU4YecKue 3HaKu U
CHUMBOJIBI, opMyIibl, aO00peBUATypy, HOMEHKIIATYPY, UCIOJIb30BaTh U MPE0oOpa30BbIBATh
3HaKOBO-CUMBOJIMUECKHE CPEACTBA HATIISITHOCTH;

BJIa/ICTh HABBIKAMH DPACIO3HABaHUS W 3aIlUTHl MHPOpMAIMU, UHPOPMAIMOHHOU
0€30MaCHOCTH JINYHOCTH.

OBiajgeHne yHUBEPCAJbHBIMH KOMMYHUKATUBHBIMHU 1eHCTBUSIMH:

1) oOmenue:

OCYUIIECTBIISITh KOMMYHHKAIMU BO BceX cepax KU3HU, aKTUBHO Yy4acTBOBATh B
JMAJIOre WM JUCKYCCHH IO CYLIECTBY O0OCYK/1aeMOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI,
BBICKa3bIBATh CY>KJIEHUSI OTHOCUTEIBHO BBINOJHEHUS MpeaJaraeMom 3ajJauu, yYUThIBaTh
MHTEPECHI M COTJIACOBAHHOCTb MO3UIIUN JPYTUX YUaCTHUKOB JUAJIOTA WU JUCKYCCUHN);

pacrno3HaBaTh HeBepOaIbHbIE CPEICTBA OOIICHHS, TIOHUMATh 3HAUEHHE COLIMAIbHBIX
3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHUS KOHQIMKTHBIX CHTyalluid, YMETh CMsTr4aTh
KOH()JIMKTHI ¥ BECTU TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIOCOOaMH OOIIEHHUS W B3aUMOJCHCTBUS, TOHUMATh
HAMEPEeHMsI IPYTUX JIOACH, MPOSBIATh YBAXHUTEIbHOE OTHOIIEHHWE K COOSCEIHHKY U B
KOPpPEKTHOH (opme HopMyIUpOBATH CBOM BO3PAKECHHUS,;

pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHas 1eATeJbHOCTD:

MOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUTyaJIbHON paOOThI
IpU pelieHrH OMOJIOrMYecKOor MpoOieMbl, 000CHOBBIBATH HEOOXOAMUMOCTb MPUMEHEHUS
IPyNIOBBIX (OPM B3aMMOJIECHCTBUS MIPH PEIICHUH Y4eOHOM 3a1a4u;

BbIOMpATh TEMAaTUKY U METOJIbl COBMECTHBIX IEUCTBUM C YUETOM OOILKMX UHTEPECOB
Y BO3MOKHOCTEN KaXK/I0T0 YJ€Ha KOJUIEKTUBA;

NPUHUMATh L€ COBMECTHOM JIeATEIbHOCTH, OPIraHU30BBIBATh U KOOPAMHUPOBATH
JIEVCTBUSA MO €€ TOCTUKEHUIO: COCTABJIATH IJIaH ACHCTBUM, PACIPEACIATh POJIU C YUETOM
MHEHUH YYaCTHUKOB, 00CYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBAaTh KauyeCTBO CBOET0 BKJIaJa M KaXJOTr0 y4YacTHMKAa KOMaHJbl B OOIIMI
pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npenjaratb  HOBbIE  IPOEKThI, OLEHUBAaTh WJAEHM C TMO3ULHUHA  HOBU3HBI,
OPUTMHAIILHOCTHU, TPAKTUYECKOM 3HAUMMOCTH;

OCYUIECTBJISITh TO3UTUBHOE CTPATETUYECKOE MOBEACHHUE B PA3IMUYHBIX CUTYyalHsX,
MIPOSIBJISITH TBOPUECTBO M BOOOpakeHUE, OBITh MHUITMATUBHBIM.

OgBiaieHHe YHUBEPCAJIBLHBIMH PeryJATUBHBIMH [1€iICTBUSIMH:

1) camoopranuzaums:

WCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS IS BBISABICHUS MPOOJIEM U MX PEIICHUS B
JKU3HEHHBIX U YYCOHBIX CUTYAIHIX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU IIEJIEBBIE U CMBICJIOBBIC YCTAHOBKU B
CBOMX JCHCTBUAX U MOCTYIKAaX IO OTHOLIEHUIO K KUBOM MPUPOJE, CBOEMY 370POBBIO U
3/10POBbIO OKPYKAIOIIHNX;



CaMOCTOSITEIBHO ~ OCYILECTBIATH  ITO3HABATENBHYI JEATEIbHOCTh, BBISBIATH
npoOaemMbl, CTaBUTb M (OPMYJIUPOBaTH COOCTBEHHbIE 33Jauyd B 00pa3oBaTEIbHOU
JEATEIBHOCTU U KU3HEHHBIX CUTYalUsAX;

CaMOCTOSATEIbHO COCTABIATh IUIAH PEUIEHUs] MPOOJIEMbI C YYETOM HMEIOIIHUXCS
pECYpCOB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEATIOUTEHUIA;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTro IpeMeTa Ha OCHOBE JIMYHBIX IPEAIOYTCHUIH;

JieNaTh OCO3HAHHBIM BBIOOP, ApryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTh 32
pelIeHuE;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO HIMPOKOW 3PYIUIMH B Pa3HbIX
00JacTsIX 3HaHUH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTENbHbIN U KYJIbTYPHBII yPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTyallUsM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCT,
OLICHUBATHh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJaJIeTh HaBBIKAMM I103HABATEIbHOM pedIeKCUr KaK OCO3HAHMS COBEpIIAeMbIX
JICMCTBUM M MBICIUTENBHBIX IPOLIECCOB, UX PE3YyJbTaTOB U OCHOBAHMI, MCIOJB30BATh
npuéMbl pedIieKCUu A1 OLIEHKU CUTYaIlH, BIOOpa BEPHOT'O PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U ApTYMEHTBI IPYTUX IIPH aHAJIN3€E PE3YJIbTATOB JEITEIBHOCTH;

3) npuHATHE Ce0H U APYrHUX:

NPUHUMATDH ce0s1, TOHUMasi CBOU HEJAOCTATKHU U JJOCTOMHCTBA;

IPUHUMATh MOTUBBI M apTYMEHTHI IPYTUX IIPU aHAJIU3€ PE3YyJIbTaTOB AEATEIbHOCTH;

IPU3HABATH CBOE IIPABO U MPABO JPYIHX HA OIINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYTOro YeIOBeKa.

IHPEJMETHBIE PE3YJIBTATDBI

[IpenmetHbie pe3ynbTarhl ocBoeHUs: nporpammbl COO no Ouoniornu Ha 0a30BOM
YpOBHE BKIIIOUAIOT creuupuyeckue g ydeOHoro mnpeamera «buosorus» HaydHble
3HAHMS, YMEHUS U CTIOCOObI IeUCTBUN 10 OCBOEHUIO, HHTEPIIPETAIIMH U TPEoOpa30BaHUIO
3HAHUH, BUBI ACATEIHHOCTH MO MOJYyYEHUIO HOBOT'O 3HAHMS M MPUMEHEHHIO 3HAHUI B
Pa3IUYHBIX Y4eOHBIX CUTYAIUSX, @ TAKXKE B PeaIbHBIX )KU3HEHHBIX CUTYAIUIX, CBA3aHHBIX
¢ Ouosnorueii. B nporpamme npeaMeTHbIE pe3yabTaThl IPEACTABIEHBI 110 F0J1aM 00yUYEHUS.

[IpenmeTHbIE pe3ynabTaThl OCBOCHUS yueOHOro nmpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHHUS
€CTeCTBEHHBIX HAyK, B ()OPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa W HAyYHOTO MHPOBO33PEHHS, O BKJIaJ€ POCCUUCKUX M 3apyOeKHBIX YUYEHBIX-
OMO0JIOTOB B pa3BUTHE OMOJIOTHH, PYHKIIMOHATBHOW IPAaMOTHOCTH YEJIOBEKa JIJIsl PEIICHUS
KU3HCHHBIX 33134,

YMEHHE PACKPBIBATH COJIEp>KaHHE OMOJOTMYECKMX TEPMHUHOB M TOHSATHH: >KU3HB,
KJIETKa, OpraHu3M, MeTa0on3M (0OMEH BEIIECTB W MPEBpaIlEHUE dHEPTUH), TOMEOCTa3
(camoperysinus), ypOBHEBash OpraHM3alUsl >KUBBIX CHUCTEM, CaMOBOCIIPOM3BEICHUE
(penpoayKius), HaCJIeCTBEHHOCTh, N3MEHYHBOCTh, POCT U PAa3BUTHUE;



yMEHHE u3jaratb  OUOJOrMYecKHe Teopuu  (KJIEeTOYHas, XpPOMOCOMHas,
MYTallMOHHAas, LIEHTpaJbHasl JorMa MOJIEKYJIsIpHOM O6uonorun), 3akonsl (I'. Mengens, T.
Moprana, H. . BaBuioBa) u ydeHus (0 LIEHTpaXx MHOrooOpasus M IPOUCXOKICHUS
KyJnbTypHBIX pacteHuil H. 1. BaBuiosa), onpeneisTb TpaHMLbl UX HNPUMEHUMOCTH K
KHUBBIM CHCTEMaM;

yYMEHHE BIAJeTh METOJaMH HAy4HOro IO3HaHWs B OHONOrMU: HAOIIOACHHE U
ONHCAaHUE >KUBBIX CHCTEM, IIPOLIECCOB M SBJICHUMN, OpraHu3alus W MpPOBEICHUE
OMOJIOTUYECKOTO SKCIIEPHUMEHTA, BBIIIBIKCHHE THUIOTE3bl, BBIABICHUE 3aBUCUMOCTH
MEXIy HCCICAyEeMbIMU BEJIUYMHAMHU, OOBSICHEHHE IIOJIyYEHHBIX pE3yJIbTaToB,
WCTIOJH30BAHHBIX HAyYHBIX MOHITHHA, TEOPUH W 3aKOHOB, YMEHHE AeNaTh BBIBOIBI Ha
OCHOBAHHH IOJy4YE€HHBIX Pe3yJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE NPHU3HAKH BHUPYCOB, KIETOK IPOKAPHUOT U
IYKApUOT, OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB:
oOMeHa BEIEeCTB U NpEBpallleHUs] PHEPIuU B KIETKe, (POTOCHHTE3a, MIACTUYECKOrO U
PHEPreTUYECKOr0  OOMEHa, XEMOCHHTe3a, MHUTO03a, MeH03a, OIUIOJIOTBOPECHHUS,
Pa3sMHOXEHHMSI, UHAWBUTyaJIbHOT'O Pa3BUTHsI OpraHu3Ma (OHTOT€HE3);

YMEHHE TPUMEHSTHh MOJyYeHHBbIC 3HAHUA I OOBSICHEHUS OWOIOTHYECKHUX
IPOLIECCOB U SIBJICHUM, /ISl IPUHSATHS NMPAKTUUECKUX PEIICHUI B MOBCEIHEBHOM KU3HU C
1enpto odecriedeHus: 0€30MacCHOCTH CBOETO 370POBbsS M 3710POBbsl OKPYKAIOLIUX JIIOJIEH,
COONIOIEHUST HOPM TPaMOTHOTO TIOBEJCHHUS B OKPYXKAIOMIEH MPHUPOTHONU cpene,
NOHMMaHNEe HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHXKEHUI COBPEMEHHON OHOJOrHH U
OMOTEXHOJIOTHH IS PAIlHOHAIBHOTO MPUPOI0TIOIB30BaAHHS;

YMEHHE pelIaTh 3JIE€MEHTapHble T€HEeTHYECKUE 33Jaydl Ha MOHO- M JUTHOpUIHOE
CKpeIIMBaHUE, CICIUICHHOE HAacJeI0BaHNE, COCTaBIATh CXEMbl MOHOTHOPHUIHOTO
CKpEIIMBaHUS [T TIPeICKa3aHus HACIEeIOBAHMS MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOIHITH JIA0OpATOPHBIE M MPaKTUYECKUe paboThl, COOIIOIATh TIPaBHUIIa
pu paboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0OBAHUEM;

YMEHHE  KPUTUYECKH  OICHWBAaTh M  HHTEPHPETUPOBATH  HMH(MOPMAIUIO
OMOJIOTUYECKOTO COJEpKaHHs, BKIIOYAIONIYIO TICEBIOHAYYHbIC 3HAHUSA M3 Pa3TUYHBIX
UCTOYHHUKOB (CpEJICTBAa MaccoBOMl HH(OpMaIMK, HAYYHO-NOIMYJISIPHBIE MaTepuabl),
TUYECKUE  AaCMEKTbl COBPEMEHHBIX HCCIEJAOBaHUMI B  OWOJIOTMH, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIEHUs, 00001as
Onoornyeckyro MHGOPMAIMIO M3 HECKOJIBKHUX HCTOYHHKOB, TPAMOTHO HCITOJIb30BaTh
NOHATUHHBIN anmapaT OMOJIOTHH.

[IpenmeTHBIE pe3yabTaThl OCBOCHUS yueOHOTO Tipeameta «buonorus» 6 11 knacce
JIOJDKHBI OTPaXaTh:

c(OopMUPOBAHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHHUS
€CTeCTBEHHBIX HAyK, B (POPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa M HAYYHOTO MHPOBO33PEHHUS, O BKIJIAJAE POCCHUICKUX M 3apyOeKHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OMOIOTHUHU, PYHKIIMOHAIBHOW IPaMOTHOCTH YEJIOBEKA JIJISl PEIICHUS
KU3HCHHBIX 3a/1a4;

YMEHHE PpacKpbIBaTh COAEpKaHHWE OWONOTMYECKHX TEPMHHOB M TOHATHH: BHI,
NOMyJsAUsl, TEeHO(QOHA, SBOMIONUSA, JABWXKYLIME CHIbl (QakTopbl) 3BOJIOLUH,
NPUCTIOCOOIEHHOCTh ~ OPTaHM3MOB, BHJ000pa3oBaHHE, OSKOJIOTMYECKHE  (aKTOPHI,



HKOCUCTEMA, MPOAYLEHThI, KOHCYMEHTBI, PEIyLEeHThl, LENu MUTaHUs, SKOJIOrHvecKas
nipamuia, OuoreoreHos3, onocdepa;

yMEHHME H3JIaraTh OMOJIOrMYEcKHe Teopuu (3BoatounoHHas teopus Y. JlapBuHa,
CUHTETHYECKAas TEOPHS IBOJIOLINH ), 3aKOHBI K 3aKOHOMEPHOCTH (3apOABIIIIEBOTO CXOICTBA
K. M. bapa, yuepenoBanus riaBHbIX HampasieHui u mytei ssomonuu A. H. Ceseprosa,
yueHus o 6uochepe B. W. BepHaackoro), onpenensTh TpaHUIbl UX MPUMEHUMOCTH K
YKUBBIM CHCTEMaM,;

YMEHHUE BIIAJIETh METOJAaMU HAy4YHOrO IO3HAHHMS B OWOJIOTMM: HAONIOACHHE U
OMKMCAHME >KUBBIX CHUCTEM, IIPOIECCOB U SBIICHWN, OpraHu3alus UM TPOBEICHUE
OMOJIOTUYECKOTO DKCIIEPUMEHTA, BBIJIBIDKCHHUE THUIIOTE3bI, BBISBICHHE 3aBHCHUMOCTH
MEXAy HCCIEAYyeMbIMU BEJIMYMHAMH, OOBSICHEHHE [MOJYYCHHBIX PE3YJbTATOB,
WCIIOJIb30BAHHBIX HAYUYHBIX TMMOHSATUH, TEOPUHA W 3aKOHOB, YMEHHUE JIeJaTh BHIBOJBI Ha
OCHOBAHUU TOJTYYEHHBIX Pe3yJIbTaTOB;

yYMEHHE BBIJICTISATh CYIIECTBEHHbIE MPU3HAKU CTPOCHUSI OMOJIOTUYECKUX OOBEKTOB:
BUJIOB, TOIMYJSIUNA, MPOIYIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OHOTEOIICHO30B U
HKOCUCTEM, OCOOCHHOCTH IPOLIECCOB: HACIEACTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOTO
oTOOpa, BUI000pa30BaHuUsI, TPUCITIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS SKOJIOTHUECKUX
(dbakTOpoB Ha OpraHU3MBI, IEpPEHOCa BEIIECTB W TOTOKAa JHEPTHH B JKOCHCTEMAX,
AHTPOTIOTEHHBIX U3MEHEHHUI B SKOCHUCTEMaxX CBOEM MECTHOCTH, KPyroBOpPOTa BEUIECTB U
OMOre0OXMMHUYECKUX ITUKIIOB B Ouocdepe;

yMEHHE TMPUMEHSATh TOJyYEeHHbIE 3HAHUS JJs OOBSICHEHUS OHOIOTHYECKUX
MIPOIIECCOB U SIBJIICHUH, JJISI PUHSATHS MPAKTUICCKUX PEIICHUHN B MIOBCESTHEBHOM YKH3HU C
HeNbl0 o0ecrieyeHnst 0€30MaCHOCTH CBOETO 3JI0POBbS U 3/I0POBbS OKPY>KAIOIIUX JFOJIEH,
cOOIOJIEHUS HOPM TpaMOTHOTO TOBEJIEHUS B OKpYyXarouleil MNpupogHON cpele,
NOHMMAaHHE HEOOXOAMMOCTU HCIONIb30BAHUS JOCTHKEHUN COBPEMEHHOW OMOJIOTUU IS
paIMOHAIBLHOTO MPUPOIOTIOIB30BAHUS;

yMEHHE pelaTh 3JIEMEHTapHble OHOJIOTHUYECKHUE 3a/1aud, COCTaBISATH CXEMbI
NepeHoca BEUIECTB U SHEPTUH B IKOCUCTEMAaX (LIENU MUTAHUS);

YMEHHE BBINOIHATH JIa0OpaTOPHbIE U MpaKTUYECKUe paboThl, COOMI0IAaTh IPaBUIIa
npu paboTe ¢ y4eOHBIM U JTa00paTOPHBIM 000PYAOBAHUEM;

yMEHHE  KPUTHYECKH  OIEHMBAaTh M  HMHTEPIOPETUPOBATH  HHGPOPMAIUIO
OMOJIOTMYECKOT0 CO/ACpX aHUs, BKIIOYAIOUIYIO TCEBJOHAYUYHbIE 3HAHUS M3 Pa3IMYHBIX
HUCTOYHUKOB (CpeJcTBa MaccoBOW HMH(OpPMAIMU, HAYYHO-TIOMYJSIPHBIE MAaTEPHAIIbI),
paccMaTpuBaTh IN100AJIbHBIE SKOJOTHYECKUE MPOOJIEMbl COBPEMEHHOCTH, (POpMHUPOBATH
110 OTHOIIIEHHUIO K HUM COOCTBEHHYIO MO3ULIUIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 0000Ias
OMOJIOrMYECcKy0 MH(POPMALMIO U3 HECKOJbKMX HCTOYHUKOB, IPAMOTHO HCIIOJIb30BaTh
NOHATUHHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoaunuecTBO yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
n/n MPOrpamMMmbl Bcero Konrpoanubie  Ipakruyeckue oOpa3oBaTe/IbHbIE
padoThI padoThI pecypes
bu6anoreka IIOK
! bronorna kax Hayka 2 0.5 https://m.edS(I)_E).ru/7f41c292
2 JKuBble CUCTEMBI U UX OpTraHU3aIus 1 bubmorexa ITOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKHUI COCTAB U CTPOCHUE 3 1 bubanoreka [JOK
KJICTKH https://m.edsoo.ru/7f41¢292
bu6anoreka IIOK
4 KHSHEAIEATENBHOCTE KICTKH 6 https://m.edS(I)_E).ru/7f41c292
5 PasMHO)X€eHME U MHIUBUAYaTbHOE 5 1 bu6nmoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTH U U3MEHYUBOCTD 3 15 bu6mmoreka IIOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
7 Cenekuust opranu3zmMoB. OCHOBBI 3 bubnuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PesepBHOe Bpems 1 bubmorexa TIOK
https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I1O 34 0 4

I[TPOTPAMME




11 KUIIACC

Kosaun4yecTBO yacon DJIeKTPOHHBbIE
Ne i/ E;:rl\;?;qo;;::me PAICIIOB H TEM Beero Kontpoabusbie IIpakTuyeckue glg;g?::ab;gmﬂue
padoThI padoThI pecypeb
bub6anoreka IJOK
! IBOIMOLHONHAS GroNOrHs ? ! https://m.eds«l)_f).ru/7f410074
) BoO3HUKHOBEHHUE U Pa3BUTHE 9 0.5 bubanoreka LHOK
’KA3HU Ha 3emiie https://m.edsoo.ru/7f41cc74
3 Oprasu3Msl U OKpy>Karomias 5 1 bubanoreka [JOK
cpena https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ YKOJIOTHYECKHE 9 bu6mmoreka [IOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
bub6anoreka IIOK
> Pesepsroe Bpems 2 https://m.edS(])_E).ru/7f4lcc74
OBIIEE KOJIMYECTBO HACOB I10 34 0 25

[TPOI'PAMME







IHOYPOYHOE INIVTAHUPOBAHHUE

10 KJIACC
N KounvecTBO 4acos Jlata DJIeKTPOHHBbIE HU(PPOBbIE
A Tema ypoka Kontpoabnbie IIpakTuueckue 00pazoBaTebHbIe
n/n Bceero H3yYeHMsl
padoThI padoThI pecypcnl
bu6anoreka IIOK
1 buonorus B cucteme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeToabl MO3HAHUS KUBOH
npuposl. [IpakTuyeckas
2 Eia/fcfsnf;olmﬁne 1 0.5 bubmmorexa ITOK
) https://m.edsoo.ru/863e6122
Pa3IMYHBIX METOJIOB TIPH
W3YUYEHUU OMOJIOTHYECKUX
00BEKTOBY
3 buonorndyeckue cucTeMsl, 1 bu6mmoreka [IOK
MPOLIECCHI U UX U3yUEHUE https://m.edsoo.ru/863e6564
A fﬂ‘?ﬁ;mg‘ﬁ; CHOCTaB | Bu6muorexa [IOK
’ https://m.edsoo.ru/863e674¢
MUHEPATbHBIE COTH
5 benku. CoctaB u ctpoeHue 1 bu6mmorexa [IOK
OCIKOB https://m.edsoo.ru/863e6b72
depMeHThl —
OMOJIOrHnYECKUe
KaTaJlu3aTopHI. Butmiorexa [[OK
6 Jlabopatopnas pabora Ne ! 0.5 https:/m.eds00.ru/863e6b72
1 «M3yuyenue
KaTaJIMTUYECKOU

AKTUBHOCTU ()EPMEHTOB




(Ha mpUMepe aMUITa3bl WIH
KaTasasbl)»

Jlenenue kinetku. MuTos.

7 VYrueBoapl. JIunuast bubmorexa ITOK
' https://m.edso00.ru/863e6870
3 HyxknenHoBbie KHCIOTBHI. bubanoreka LHOK
ATO https://m.edsoo.ru/863e6d5c
Hctopus u MeToasl
9 I/ISYLIGI:)HI/ISI KJIGTKI/II[. bubmorexa ITOK
https://m.edsoo.ru/863e6e88
Krnerounas Teopus
10 Knerka Kak 1ieyoctHas
JKHABas CHCTEMa
Crpoenue
AYKAPUOTHYECKOU KIETKH.
Jlaboparopnas pabota No
2 «3yueHnue CTIBOGHI/ISI Bubnmorexa [[OK
11 ;TSS:HE?;T:H;&B ; 0.5 https://m.edsoo.ru/863e6ff0
X, TP https://m.edsoo.ru/863e716¢
OakTepuit Mo
MHKPOCKOIIOM Ha TOTOBBIX
MUKpoOTIpernaparax u ux
OIICAHHUE»
12 OOMEH BELIECTB WA bu6nmuoreka [IOK
METa00IHU3M https://m.edsoo.ru/863e766¢
bu6mmoreka IIOK
13 PoTocuHTEs. XEMOCHHTES https://m.edsoo.ru/863e7c98
. bubmuoreka [ITOK
14 OHepreTHyecKui oOMeH https://m.edsoo.ru/863e7aae
15 JKu3HEeHHBIN LUKIT KJIETKU. 0.5 bu6mmoreka IIOK

https://m.edsoo.ru/863e7dc4




JlaGopartopnas paborta Ne
3 «HaGnronenue muto3a B
KJIETKaX KOHYHKA
KOpeIIKa JIyKa Ha TOTOBBIX

MUKpOIIpenapaTax»
buocunt Ka.
16 Pe&?ISHI/I}I ?\Z’ai;i;loro Bubmaorexa [IOK
https://m.edsoo.ru/863e796¢
CHUHTE3a
17 Tpancasuus — OMOCHUHTE3 bubanoreka LHOK
Oenka https://m.edsoo.ru/863e796¢
18 Hexknerounsie popmel bubanoreka LHOK
JKA3HU — BUPYCHI https://m.edsoo.ru/863e7540
@OopMBI pa3MHOXKEHHUS bubmmorexa [TOK
19 OPraHM3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢e
. bubnuoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
O11010TBOpPEHUE.
71 JlaGopartopnas paborta Ne 0.5 bubnuoreka [IOK
4 «3yuenue cTpoeHus ' https://m.edsoo.ru/863e81b6
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOIIpenapaTax»
2 NunuBuayansHoe bu6mmoreka IIOK
pa3BUTHE OPTraHU3MOB https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o BuGmuorexa L[OK
23 HACJIEJCTBEHHOCTH U

N3MCHYNBOCTH

https://m.edsoo.ru/863e8612




24

25

26

3aKOHOMEPHOCTH
HacJe0BaHUs MTPU3HAKOB.
MonorubpuaHoe
CKpeIllBaHUE

Jlurndpuanoe
CKpelllMBaHuEe. 3aKOH
HE3aBHCHUMOI0
HACJICIOBAHUS IPU3HAKOB

CuenuieHHoe
HaCJICIOBAaHUE TIPU3HAKOB.
Jlaboparopnas pabota No
5 «M3yueHne pe3yapTaToB
MOHOTHOPHUTHOTO U
JTUTHOPUTHOTO
CKpEIINBaHUS Y

JP030( MBI HA TOTOBBIX
MUKpOTIperapaTax

0.5

bu6mmoreka [IOK
https://m.eds00.ru/863e8878

bu6anoreka IIOK
https://m.edsoo.ru/863e89a4

bubnuoreka [IOK
https://m.edsoo.ru/863e8c60

27

28

I'enetuka moia.
HacnenoBanue
MPU3HAKOB, CLETUICHHBIX C
MMOJIOM

MN3MEHUYNBOCTD.
Henacnencrsennas
M3MEHYUBOCTb.
JlaGopaTopHast paboTa No
6. N3yuenue
MOIU(PUKAITMOHHON
M3MEHYNBOCTH,
MOCTPOCHUE

0.5

bu6mmoreka [IOK
https://m.edso00.ru/863e8c60

bu6nmuoreka [IOK
https://m.edsoo.ru/863e8efe




BApUALIMOHHOTIO psJa U
BapUALIMOHHOW KPUBOW

Hacnencrennas
U3MEHYUBOCTD.
29 JlaGoparopnas pabora Ne 1 0.5 bubnuoreka [IOK
7. «AHanu3 MyTanui y ' https://m.edsoo.ru/863e8efe
Jp030(UITBI Ha TOTOBBIX
MUKpOIIpenapaTax»
bu6anoreka IIOK
30 Ferteritka wesopexa ! hitps://m.eds00.ru/863¢8d78
Pe3epBHbIil ypoOK.
O0001IEHHE TT0 TEME
31 «HaciencTBeHHOCTD U 1
U3MEHUYUBOCTh
OpPTaHU3MOBY
32 Cenekuust Kak HayKa v 1 bubnuoreka [IOK
MporLece https://m.edsoo.ru/863e¢9214
5 conmumparomin 1 utmtorexa LIOK
https://m.edsoo.ru/863e9214
YKUBOTHBIX
34 buoTtexHonorus kak 1 bu6mmoreka IIOK
OTpacib MPOU3BOJCTBA https://m.edso0.ru/863e9336
OBILEE KOJIMYECTBO 34 4

YACOB I10 ITPOTPAMME




11 KUIIACC

KoaudecTBo 4acoB

DJIeKTPOHHBbIE MU(PPOBbIE

Ne Jara
Tema ypoka Koutpoabubie IIpakTnueckue o0pa3oBarTe/ibHbIE
n/n Bcero U3y4YeHMs
padoThI padoThI pecypcnl
1 DIBOIIOINSI U METOJIBI €€ 1 bu6mmoreka [IOK
U3YYEHUS https://m.edsoo.ru/863ea20e
, | o e 1 BiGores 10K
https://m.edso00.ru/863e9570
SBOJIFOIIN U
bu6anoreka IIOK
3 Mukpossosom 1 https://m.edsoo.ru/863e9cle
[Tomynsiuus kak
AJIeMEHTapHas eAMHUIA
BUJA Y DBOJIIOLUH. bubnnoreka [JOK
4 JlabopatopHas padora No I 0.5 https://m.edso00.ru/863e99c6
1 «CpaBHEeHHE BUIOB IO
Mopdororuueckomy
KPUTEPHUIO»
BIOKYIIIAE CUIIBI
5 gHeMZII{I"ia;}(I:HJ; bakTophI) 1 bubnmorexa HOK
https://m.edsoo.ru/863e9da4
SBOJTFOLIUHU
6 EctectBennslii oT00p 1 1 bubmmoreka [JOK
ero (hopMbl https://m.edsoo.ru/863e9ed0
PesynbraThl 3BOJIIOLIMK:
IPUCTIOCOOIEHHOCTh
7 OpraHu3MOB U | 0.5 bubnuoreka [IOK
BUI000pa30BaHHE. ) https://m.edsoo.ru/863e9fde

Jlaboparopnas pabota Ne
2 «Onucanue




IPUCTIOCOOTIEHHOCTH
opraHusma u €€
OTHOCUTEIIBHOTO
Xapaxkrepay

Hanpasnenus u myTtu

bu6mmoreka [IOK

(paxTopkl) aHTpoOIIOreHe3a

8
MaKpO3BOJIIOLUU https://m.edsoo.ru/863e9cle
9 Heob6patumocts
ABOJIIOIUHU
10 Ucrtopus xu3nu Ha 3emiie
Y METOJIbI €€ U3y4EeHUs
['unoTe3sl
11 MIPOUCXOKICHHUS KU3ZHU Ha bubmorexa TIOK
P & https://m.edsoo.ru/863ea5a6
3emiie
PazButue xxu3Hu Ha 3emiie bubnuoreka [IOK
12
10 3paMm U MepuojiaM https://m.edsoo.ru/863eabbe
OCHOBHBIE ATaIlbl
3BOJIIOLIMM PACTUTEIIBHOTO
1 ’KUBOTHOTO MUpa.
13 [IpakTuueckas 211360Ta No 0.5 bubmorexa TIOK
P P B ) https://m.edsoo.ru/863ea8bc
1 «I3yueHne nckonaeMbix
OCTaTKOB PacTEHUN U
YKUBOTHBIX B KOJUICKIUSX)
CoBpemeHHasi cucrema bubmmnoreka [JOK
14
OpraHn4YecKoro Mupa https://m.edsoo.ru/863ea48e
15 DIBOIOIMS YEIOBEKA bu6mmoreka IIOK
(arnTpoOmnorexnes) https://m.edsoo.ru/863eac2c
16 JIBMOKyIIME CUITBI bubmuoreka [IOK

https://m.edsoo.ru/863ead44




17

18

19

OCHOBHBIC craun
OBOJIIOIIMH YCJIOBCKA

UYenoBeueckue pacel v
MPUPOHBIE afanTaluu
YeJI0BEKa

Pe3epBHBIii ypOK.
O06o011eHuE 110 TEME
«BO3HUKHOBEHNE U
pa3BUTHE KU3HU Ha
3emie»

bu6anoreka IIOK
https://m.edsoo.ru/863eaea?

20

DKONOTHUs Kak HayKa

21

22

Cpenpl oOuTaHUs U
AKOJIOTHYECKHE (HaKTOPhI

AOunoTtndeckne GaKkTOpHI.
JlaGopartopnas paborta Ne
3. «Mopdonoruueckue
0COOEHHOCTH PaCTeHUU U3
Pa3HBIX MECT OOUTAHH.
JlaGopartopnas paborta Ne
4. «BnusHue cBeTa Ha

POCT U pa3BUTHUE YEPEHKOB

KOJICyCa»

0.5

bubnuoreka [IOK
https://m.edsoo.ru/863eafec

bu6anorexa IIOK
https://m.edsoo.ru/863eb10e

23

24

bruotnueckue pakTopsl

DKOJIOTHYECKHUE
XapaKTePUCTUKHU
MOMYJISIIINH.
[TpakTuueckas padora Ne
2 «[loacuét mIoTHOCTH

0.5

bu6mmoreka IIOK
https://m.edsoo.ru/863eb348




MOMYJIALNI pa3HbIX BUIOB
pacTEeHUN»

Coo011ecTBa OpraHu3MOB

25 — OHuoIEHO3

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

DKOJIOTHYECKME CUCTEMBI

26
(3KOCHCTEMBI)

OcHOBHBIE ITOKa3aTenu
HKOCUCTEMBI.

27 DKOJIOTUYECKHE
nupamuel. CBOMCTBa
skocucreM. Cykueccus

bu6anoreka IIOK
https://m.edsoo.ru/863eb46a

bu6anoreka IIOK
https://m.edsoo.ru/863eb5fa

28 [IpupoaHbIEe 3KOCUCTEMBI

AHTpOHOFeHHBIe
9KOCHUCTCMBI

29

buocdepa — riobanbHas

30
HKOCHUCTEMA 3EMIIN

bu6mmoreka [IOK
https://m.edsoo.ru/863ebb5e

3aKOHOMEPHOCTH
31 CYIIECTBOBAHUS
ouocdepsl

bu6mmoreka [IOK
https://m.edsoo.ru/863ebd16

YenoseuecTBo B Ouochepe

32 3emiu

CocymiecTBOBaHME
MIPUPOJIBI M YETIOBEUCCTBA

33

Pe3epBHBIN YypOK.
O0600611eH1E TEMBI
«Coob1ecTBa u
HKOJIOTUYECKUE CUCTEMBI»

34

bu6nmmoreka LIOK
https://m.edsoo.ru/863ebale

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34

2.5







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMOBI

10 KJIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl OCBOCHUSA
OCHOBHOM 00pa30BaTe/ILHOI NMPOrPaMMbl CPeIHEro 001ero
oOpa3oBaHus

CdopmMupoBaHHOCTh 3HaHUI O MecTe M POJM OUOJIOTHH B
CUCTEME€ HAay4yHOTO 3HAHUSA €CTECTBEHHBIX HayK, B
(hopMHUpPOBaHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI
MUpa ¥ HAyYHOTO MHPOBO33PEHHS; O BKIAJE POCCUHUCKHUX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHUU;
(yHKIMOHAIBHONW TpPaMOTHOCTH 4YeJOBEeKa JUIsl PeIleHUs
YKU3HEHHBIX 3a/1a4

YMeHue packpbIBaTh coepKaHue OMOJIOTMYECKUX TEPMUHOB U
HNOHATUI: U3Hb, KIETKa, OpraHu3M; MmeTtaboiu3Mm (oOMeH
BEILECTB u MpeBpalleHue SHEPIHH), rOMeOoCTa3
(camoperysmus), ypoBHEBas OpraHU3alus XUBBIX CHCTEM,
CaMOBOCIIpOM3BEICHNE (penpoaAyKLHUs), HACIEICTBEHHOCTb,
M3MEHUYUBOCTh, POCT U pa3BUTHE

YMeHue wuznaratb OHOJOTMYECKHE Teopuu (KJIETOYHas,
XpOMOCOMHasi, MyTanuoHHasi), 3akoHbl (I'. Mennensa, T.
Moprana, H.J1. BaBunoBa) u yueHus (0 HeHTpax MHOT000pa3us
U TPOUCXOXKACHUS KyJIbTypHbIX pactenuii H.J. BaBuiosa),
OINPEAEINIATh IPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM

YMeHne BIaJeTh METOJIaMH HayYHOT'O TO3HAHUS B OMOJIOTHHU
(HabmroieHUE W OMKCAHME >KUBBIX CHUCTEM, IPOIIECCOB U
SBICHUH; OpraHu3amus © TPOBEACHUE OHOJIOTHYECKOTrO
IKCIIEPUMEHTA, BBIABIDKEHHE THUIIOTE3HI; BBISIBJICHUE
3aBUCHUMOCTH MEX Ty HCCIICTYEMBIMH BEJINYNHAMH,
OOBSICHEHUE TONYYCHHBIX PE3yJIbTaTOB, HCIIOIH30BAHHBIX
HAyYHBIX TIOHSTHIA, TCOPUH U 3aKOHOB; YMECHHUE JICJIaTh BBIBOIBI
Ha OCHOBAHUU TIOJIyYCHHBIX PE3YIhTATOB)

YMeHne BBIICTATh CYIIECTBEHHbBIE IPU3HAKH BUPYCOB, KJIETOK
NPOKapHOT U JYKApUOT, OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX
OpPraHU3MOB; OCOOEHHOCTH IpPOLECCOB OOMEHa BELIECTB U
NpeBpaIleHus YHEPTHH B KJIETKE, POTOCHHTE3a, MIIACTHYECKOTO
U JHEPreTHYecKoro oOMeHa, XeMOCHHTE3a, MHTO3a, Meio03a,
OIIJIOJJOTBOPEHUS, PA3MHOKEHHSI, UHANBUYaTbHOTO Pa3BUTHUS
opranu3Ma (OHTOTEHE3)

YMeHne NpUMEHSTh TOJYyYEHHBIC 3HAHUS JJIs1 OOBSICHEHUS
OMOJIOTUYECKUX TIPOIIECCOB W  SBJICHUWM, [UIsl TPUHSATHUS
MIPAKTUYECKUX PELUICHUW B ITOBCEIHEBHOM XU3HU B LEISX




oOecriedeHusi 0E30ITACHOCTH CBOETO 3/I0POBbSI U 3JI0POBBS
OKPYXKaIOIIUX JIIOJIeH, COOIOJCHUSI HOPM TPaMOTHOTO
MOBEJICHUSI B OKpYKaIOIIEH NPUPOJHON Cpejie; MOHMMaHue
HEOOXOJUMOCTH HCIOJIb30BAHUSA JOCTHKEHUN COBPEMEHHOMU
ouoJioruu u OMOTEXHOJOTUH i1 PaIMOHAIBHOTO
MPUPOAOTOJIb30BAHUS

10

VYMeHue pemaTtb J3JICEMCHTAPHBIC TCHCTHUYCCKHUC 3aJjadyd Ha
MOHO- 151 ,Z[I/IFI/I6pI/II[HOG CKpCIIMBaHUC, CHCIINICHHOC
HacCJICIOBAaHUC, COCTaBJIATH CXCMbI MOHOI‘I/I6pI/I,Z[HOPO
CKpCIIMBaHUA OJId NPCACKA3aHUA HACICAOBAHHA IIPU3HAKOB Y
OpraHn3smMoB

YMeHue BBINOIHATH JTa00paTOPHBIE M MPAKTHYECKHE PaOOTHI,
coOiroaTh IpaBuiia Mpu padboTe ¢ yueOHbIM U J1a00paTOPHBIM
00opy10BaHHEM

YMeHHe KpPUTHYECKH OLEHHUBaThb M  HMHTEPHPETUPOBATH
nHpopMaluio OHWOJTOTUYECKOT0 COJACPKaHUSI, BKIIOYAIOIILYIO
TICeBJIOHAYYHBIC 3HAHUA W3 PA3NMYHBIX HCTOUHUKOB (CMU,
HAy4HO-MOMYJIAPHBIE  MaTepHalibl); 3THUYECKUE  aCHEKThI
COBpPEMEHHBIX HCCJICIOBaHMI B OHOJIOTHUH, MEIUIIMHE,
OMOTEXHOJIOTUU

VYMmeHue co3gaBaThb COOCTBEHHbIE INHCbMEHHBIE U YCTHBIE
coolmieHus, o0000mas Ouosioruyeckyro HuHpopMalu U3
HECKOJIBKUX UCTOYHUKOB, IPaMOTHO HCII0JIb30BATh
NOHSITUMHBIN anmnapat OMOJIOTHU

11 KJIIACC

Kon
NMPoBePsIeMOro
pe3yjbTara

IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOCHUS
OCHOBHO# 00pa30oBaTeIbHOM MPOrPpaMMbI CpeIHEro 001ero
oOpa3oBaHus

CdopMHUpOBaHHOCTh 3HAHUW O MECT€ W POJU OHUOJIOTHUU B
CUCTEeME HAay4YHOTO 3HAHMA €CTECTBEHHBIX HAayK, B
(hOopMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHEI
MHUpPa U HAay4YHOTO MHPOBO33PEHHUS; O BKIAJE POCCUHCKUX H
3apyOe)KHBIX YYEHBIX-OMOJOTOB B pa3BUTHUE OHOJIOTHH;
(GYHKIIMOHAIBHOM TPAMOTHOCTH 4YEJIOBEKa JUISl  PEIICHHUS
KU3HEHHBIX 3a]1a4

YMeHne pacKpbIBaTh COACPKaHHE OMOIOTUYECKUX TEPMUHOB U
TOHSATUI: BUJI, TIOMYJISIUS, TeHO(OH I, DBOJIOIMS, TBUKYIIIHEC
cuitbl ((paKTOPBI) IBOTIOIMH, PUCTIOCOOIEHHOCTh OPraHU3MOB,
BU000pa3oBaHue, SKOJIOTHMYECKUE (DAKTOPHI, HKOCHCTEMA,
NPOAYICHTHI, KOHCYMEHTBI, pEAYUCHTHI, IEMU IHUTaHUS,
IKOJIOTHYECKas mupaMuia, OnoreoreHo3, obnocdepa




YMeHue usnaraTb OHMOJOTMYECKUE TEOPUU (IBOJIIOLIMOHHAL
teopust Y. JlapBuHa, cUHTeTHYECKass TEOpPUS SBOJIOLNH),
3aKOHBI U 3aKOHOMEPHOCTH (3apopbliieBoro cxoactsa K.M.
bapa, yepenoBanus riaBHBIX HAIIPaBICHUN U ITyTEH BOJIIOLUN
A.H. CeseprioBa, yuenus o 6uocthepe B.M. Bepnanckoro),
OIPEEIIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM

YMeHue BIaJeTb METOJIaMU HAy4YHOI'O MO3HAHMS B OMOJIOTUU
(HabmroleHUe M ONHMCAHME MKHUBBIX CHCTEM, IPOLIECCOB MU
SBJICHUM; OpraHu3anuss W MpOBeJeHHE OUOJOTHYECKOIO
DKCIEPUMEHTA,  BBIIBW)KCHME  THUIIOTE3bl;  BBISBIICHHE
3aBUCUMOCTHU MEXKILY UCCIIEAYEMBIMU BEIIMYUHAMH,
OOBSICHEHHE TIOJYYEHHBIX pE3yJIbTaTOB, HCIOIb30BAHHBIX
HAy4YHBIX IIOHATHUN, TEOPUM U 3aKOHOB; YMEHHE [1€]1aTh BBIBObI
Ha OCHOBAHUU MOJIyYEHHBIX PE3yIbTATOB)

YMeHHE BBIACNATH CYIIECTBEHHBIC MPH3HAKA CTPOCHUS
OHMOJIOTMYECKUX OOBEKTOB: BUIOB, MOMYJISAINM, MPOIYIICHTOB,
KOHCYMEHTOB, PEIyILIEHTOB, OHMOI€OIICHO30B U DJKOCHCTEM;
0COOCHHOCTH TMPOLIECCOB HACICACTBEHHON H3MEHYMBOCTH,
€CTECTBEHHOTO orbopa, BUI000pa3oBaHus,
MPHUCITOCOOJICHHOCTH OPraHU3MOB, JIEHCTBHUS 3KOJOTHUYECKHUX
(akTOpOB Ha OpraHu3MbI, IE€PEHOCA BEHICCTB U IIOTOKA
SHEPrMH B DJKOCHCTEMAaxX, AaHTPOIOI€HHBIX M3MCHEHUU B
IKOCHCTEMaX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB U
OMOreOXMMHUYECKHX ITUKIIOB B Orocdepe

YMeHue NpUMEHATH MOJYYCHHbIE 3HAHUS IS OObSICHEHHS
OMOJIOTMUECKUX TIPOLIECCOB M SIBJICHUHW, JUIsI TPUHSITHUS
MPAKTUYECKUX PEIICHUM B ITOBCEJHEBHOM XHU3HU B LEISX
oOecrieyeHusi 0G€30MaCHOCTU CBOETO 3/10POBbsi U 370POBBS
OKPYXKaIOIIUX JIIOJIeH, COOJMIOJCHUSI HOPM TPaMOTHOTO
IIOBEJICHUSI B OKPYXKAIOIIEH NPUPOJHOW Cpeae; NOHMMAaHUE
HEOOXOIUMOCTH HCIOJIb30BAHUS JOCTHKCHUN COBPEMEHHOM
OHMOJIOTUY JIJIsl PAIIMOHATIBLHOTO MPUPOJIOTIONH30BaAHUS

YMeHue pemaTth DJJIEMEHTapHble OHOJOTUYECKHE 3aJ]lauH,
COCTaBJISITh CXEMbl TIEPEHOCAa BEUIECTB W DHEPrUM B
sKocucTeMax (Lenu MUTAHUS)

YMeHne BBHIOJIHATH J1Ta0OpPaTOpHbIE W MPAKTUUYECKHE paboTHl,
co0umo1aTh paBuia Ipu padoTe ¢ y4eOHbIM U TaO0PaTOPHBIM
o0opyI0BaHHEM

YMeHHe KpPUTHYECKH OICHMBATh H  HWHTEPIPETUPOBATH
nHpOpMAIHIO OHOJOTHYECKOTO COJCPKAHHs, BKIFOYAOILYIO
TICEBIOHAYYHbIE 3HAHHUS W3 PAa3IUYHBIX UCTOYHHKOB (CMU,
HAyYHO-TIOIYJISIPHBIE MaTepHabl); paccMaTpuBaTh
rno0anpHBIe  HKOJOTHYECKHE MPOOIEMBl  COBPEMEHHOCTH,
(hOpMHUPOBATH 1O OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO
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YMeHue co3naBaTh COOCTBEHHBIE IHCBMEHHBIE U YCTHBIE
coolmieHus, o0000mas Ouoslornyeckyro HuHpopManu U3
HECKOJIBKUX UCTOYHHKOB, IpPaMOTHO UCII0JIb30BATh
MOHATUIHBIN annapar OMoJI0ruu



IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Konx

1.1

IIpoBepsieMblii 31€MEHT COAePKAHUS
buonorus xak Hayka

buonorus — Hayka o xuBoil npupoae. Pons 6uonoruu B popmMupoBanuu
COBPEMEHHOI HayyHOU KapTuHbI Mupa. CucteMa OMOJIOTHYECKUX HAYK

1.2

MeTonpl NO3HaHMS KUBOM NpUPOAbl (HAOMIOAEHHE, SKCIIEPUMEHT,
OIKCaHue, U3MEpeHue, Kjaccudukanus, MO/JICIIUPOBAHUE,
CTaTHUCTUYECKasi 00pabOTKa TaHHBIX)

JKuBbIe CHCTEMBI M X opraHu3anu;g

2.1

2.2

Kupbie cuctembl (OMOCHCTEMBI) KaK MpEAMET H3yYEHUs] OHOJIOTHH.
CaolicTBa OMocucTeM U UX pazHooOpa3ue

YpoBHH  oOpraHu3amuu  OWOCHUCTEM:  MOJEKYJISIPHO-TEeHETHUCCKUH,
KJIETOYHBI, OPraHU3MEHHBIN, MOMYJIALMOHHO-BUI0BOM, SKOCUCTEMHBIH,
onocdepHbIi

XUMHUYECKUM COCTaB U CTPOCHHC KICTKH

3.1

XHUMHUYECKUN COCTaB KJIETKH. XUMHUECKUE 3JIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpOAJIEMEHTBI. Boja U MuHepanpHble BemiecTBa. DyHKIMU BOABI U
MUHEpaJIbHBIX BEIIECTB B KieTke. [logaep:kanre ocMoTHueckoro 6anaHca

3.2

benku. CoctaB 1 cTpoeHre 6€TKOB. AMHUHOKHCIOTHl — MOHOMEPHI OETTIKOB.
He3ameHnMble 1 3aMEHUMBbIE AaMUHOKHUCIIOTEI. AMUHOKHUCIIOTHBIN COCTaB.
YpoBHU CTPYKTYypbl O€IKOBOM MOJNEKYJbl (IepBUYHASl, BTOpPUYHAS,
TpPEeTUYHAs U YETBEPTHUHAS CTPYKTypa). XMMHUECKUE CBOICTBA OEIIKOB.
buonorunueckue pyHKuu 6EIKOB.

®depmeHTH — Ouonornueckue katanu3atopbl. CTpoeHue ¢epMeHTa:
aKTUBHBIA  IEHTp, cyOcTpatHas crnenududHocts. KodepMmeHTHI.
Buramunbl. OTinuns GpepMEeHTOB OT HEOPTraHUYECKUX KaTalu3aTOpOB

33

YrneBoapl: MoHOcaxapuabl (TJIIOKO3a, pub03a U JIe30KCHpH003a),
aucaxapubl (caxaposa, JaKTo3a) U MoJiucaxapuIsl (Kpaxmai, TITUKOreH,
1eJUTI0103a). bruonornyeckne QyHKIUN yTIIEBOIOB.

Jiunuael: TpUrIMUEpHIbl, cTepouabl, ¢ochomunuasl. ['mapodunsHo-
ruspodoOHbIe cBOMcTBA. bronornyeckue pyHkimn munuaoB. CpaBHEHHE
YTJICBOJIOB, OCITKOB M JIMTTUIOB KaK NCTOYHUKOB SHEPTUH

34

Hyxnennossle kucnorel: JJHK u PHK. Hykneotuasl — MoOHOMeEpHI
HykiIenHOBbIX KucinoT. Crtpoenme u ¢ynkinun JHK. Crpoenune wu
¢bynkuuu PHK. AT®: ctpoenue u pyHKIuu

3.5

[uronorus — Hayka o kinerke. Knerounas teopusa. MeTtoasl U3ydeHHs
KJIETOK




3.6

3.7

Kierka kak wnenoctHas >xuBasi cucrema. OOmMe NpHU3HAKU KIIETOK:
3aMKHyTas HapykHass MemOpana, mosiekynbl JIHK kak renernueckuit
anmapar, cucTemMa cuHTe3a Oeka

Tunbl kieTok: 3ykapuoTHUeckas U mpokapuoTuyeckas. OcoOeHHOCTH
CTpPOEHHUS] NPOKAPUOTHYECKOW KieTkH. KierouHas creHka OakTepuil.
CrpoeHune 3ykapuoTH4ecKon KiIeTKU. OCHOBHBIE OTJINYHUS PACTUTENIBHOM,
KUBOTHOM U TPUOHOMN KIIETKU

3.8

39

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUHAs CTEHKA, TTTMKOKAIIUKC, UX
¢bynkuuu. [lnasmartnyeckas MemOpaHa, €€ CBOWCTBA M (DYHKITHH.
[uroruazma u e€ opranouasl. OgHOMEMOpaHHBIE OPTraHOMIBI KJIETKH:
supormazmatuyeckas cetb (DIIC), ammapar ['onbIXu, JTU30COMBL.
[TonyaBTOHOMHBIE  OpPraHOWIbI KJIETKHA: MUTOXOHJIPUHU, TUIACTHUIBI.
[IpoucxoxaeHne  MUTOXOHAPUHA W IUJIACTHA. Buasl  MiacTum.
HememOpaHHble OpraHouibpl KJIETKH: PHOOCOMBI, KJICTOYHBIA IICHTP,
PECHUYKH, XTyTUKH. DyHKIMM OpraHonI0B KIIeTKH. BriroueHus

Anpo — perymsatopHbli LeHTp KiIeTku. CrTpoeHue sapa: saepHas
000J104Ka, KapHoIIa3Ma, XpOMaTHH, AIPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BelecTB B KJIETKE

X{I/ISHGI[CHTGHBHOCTB KJIICTKHU

4.1

OOMeH BemiecTB, WJIM MeTa0OIM3M. AcCCHUMHIAINS (TIACTHYCCKUM
0OMEH) M IUCCUMUWIAIMSA (PHEPIeTHYECKU OOMEH) — JIBE CTOPOHBI
€MHOTrOo Ipouecca Metaboau3Ma. Tumnsl 0OMeHa BEIECTB: aBTOTPO(HBII
1 retepoTpodHbIi. Poik hepMeHTOB B 0OMEHE BEIIECTB M MPEBPAIIICHUN
SHEPTUH B KIIETKE

4.2

®orocunte3. CpetoBas U TeMmHOBasg a3l QorocuHTe3a. Peakiuu
dboTocunTe3za. DPphekTUBHOCTL (GoTOCHHTE3a. 3HaueHHE (OTOCHMHTE3A
JUIS KU3HU Ha 3emsie. BiusHue ycnmoBuit cpensl Ha (OTOCHHTE3 U
CIOCOOBI OBBIMICHUSI €T0 TPOYKTUBHOCTH Y KYJIBTYPHBIX PACTECHUH.
XeMocHuHTe3. XeMOCHHTE3UpYIone OakTepuu. 3HAaUCHUE XEMOCHHTEe3a
IUIS )KU3HHU Ha 3eMIIe

4.3

DHepreTuyeckuii OOMEH B KJIeTKe. PacienieHue BeiecTB, BbIICICHUE U
AKKyMYJINPOBAaHHUE PHEPTHH B KIIETKE. DTalbl YJHEPTETHUYECKOTO OOMEHA.
I'mukonus. Bpoxxkenue u ero Buabsl. KuciopoaHoe OKUCIEHHE, WIH
KJIETOYHOE JIbIXxaHue. I (PPEeKTUBHOCTH IHEPTETUUECKOTO OOMEHA

4.4

Peaknun matpuuHoro cunres3a. I'enermyeckas uHdopmauusa u JIHK.
Peanmu3anus renernyeckoit nHGoOpManuu B KieTke. I eHeTHUecKuil Koa u
ero coictBa. Tpanckpunuus — matpuunbiil cunte3 PHK. Tpancmsauus —
ouocunre3 Oenka. KomupoBanme amuuokucinor. Pombp pubocom B
OuocuHTe3e Oenka

4.5

Hexknerounbsle GopMbl XKM3HU — BUPYCHL. MICTOpHSI OTKPBITHS BUPYCOB
(I.1. VBanoBckuit). OCOOEHHOCTH CTPOCHHSI U KUZHEACSITEIbHOCTH
BUpycoB. bakrepuodaru. bone3nn pacTeHuid, KUBOTHBIX M 4YEJIOBEKa,
BbI3bIBaeMble BUpycamMu. Bupyc nmmynoxaeduimra yenoseka (BUY) —




Bo30ymurens CIIM[a. Ilpodunaktuka pacmpoCTpaHEHHS BHPYCHBIX
3a00JeBaHUI

Pa3mHoxenue u HHAWBUAYAJIBbHOC PAa3BUTHC OPTraHU3MOB

5.1

Kiierounsiii uki, win >KM3HEHHBIA UK KiIeTku. MHTepdaza u Mutos.
[Ipouecchl, mnpotekaromue B uHTepdaze. Pemnmukanus — peaxius
MatpuyHoro cunre3a JJHK. Ctpoenue xpomocom. XpomMocoMHBIN HAOOP
— KapuoTun. [IUIUIOMIHBIA W TalJIOMIHBIE XPOMOCOMHBIE HaOOPBHI.
XpomaTuasl. Huronornueckue OCHOBBI Pa3MHOXKEHUS 151
WHIUBU1yaIbHOTO Pa3BUTHUSI OPTaHU3MOB.

Jlenenue knetku — muto3. Ctaaun murto3sa. [Iponeccel, npoucxoasuimue
Ha Pa3HbIX CTAAUAX MUTO3a. bBHOIOrnYecKnid CMBICT MUTO3a

5.2

53

54

@dopMbl Pa3MHOXKEHHS OPTaHU3MOB: Oecroysioe U ToJioBoe. Bujs
0ecroyoro pa3MHOXXEHHS: JIeJIeHHEe HaJBOe, IMOYKOBAHUE OJHO- U
MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHUE, BEreTaTUBHOE pPa3MHOXKECHHE.
HckyccTBeHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaUCHHUE [Tl CEIeKIIUU

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECIONOrO.

Merlios. Ctaguu menosa. [Iponeccsl, mpoucxoasimue Ha CTAIASIX Meo3a.
[ToBenenue xpomocoM B merose. KpoccuHrosep. bruonornueckuii CMbICIT
U 3HaUYeHHue Mero3a

["amerorenes — mporecc 0Opa3oBaHMs MOJOBBIX KJIETOK y >KMBOTHBIX.
[lonoBble *kene3bl: CEMEHHUKH M AuyHUKUA. OOpa3oBaHuE M pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CIIepMaTo30U/I, SHIIEKIIeTKa) — CliepMaTOreHe3
n ooreHe3. OCOOEHHOCTH CTPOEHUS SIMIEKIETOK W CIIepMaTO30MJIOB.
OmnonotBopenue. IlapreHorenes

5.5

NunuBuayansHoe paszBuTHEe (OHTOreHe3). OMOpHUOHANIBHOE pa3BUTHE
(omOpuorene3). OTtanbl AMOPUOHAIBHOTO PA3BUTHUA y TO3BOHOYHBIX
KUBOTHBIX: npobieHue, racTpyJIsiLus, OpraHoreHes.
[ToctamOpuoHanbHOE pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHSA:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BriusHue cpeabl Ha pa3BUTHE
OpPraHu3MoB; (aKTOphI, CHOCOOHBIE BBI3bIBATh BPOXKIAEHHbIE YPOICTBA.
Poct n pasButne pacrennii. OHTOreHe3 BETKOBOI'O PACTEHHUSI: CTPOCHUE
CEMEHH, CTaJIUU Pa3BUTHUS

HaCJICI[CTBeHHOCTI) U U3MCHYMBOCTb OPTaHU3MOB

6.1

[Ipenmer m 3amaum reHetuku. Mcropus pa3BuTHs TeHETHMKH. Bxiang
POCCUMCKUX M 3apyOE€KHBIX YUYEHBIX B pa3BUTHE TE€HETUKH. MeTombl
TeHETUKU (TUOPUIIONIOTMUECKUM, HHUTOT€HETUYECKUH, MOJIEKYIISIPHO-
reHeTuueckuii). OCHOBHBIE TI'E€HETHYECKHE MOHATHS. | eHeTmueckas
CUMBOJIMKA, UCIOJIb3yeMasl B CXEMax CKpeLIMBaHUI

6.2

3aKOHOMEPHOCTH  HACJCJAOBAHMS TPU3HAKOB, YCTaHOBJIICHHbIE [
Mengenem. MoHOTHOpUIHOE CKpEIIMBAaHHWE. 3aKOH eIuHOO00Opa3us
ruOpUZIOB TIEPBOTO TMOKOJICHHs. [IpaBuiio JOMHHHpPOBaHUS. 3aKOH
pacuierieHus Mpu3HakoB. [ unores3a unctoTel ramet. [ToHOE 1 HEeMoIHOE
JTOMHHHUPOBAHUE.




JluruOpuaHoe CKpeluBaHUe. 3aKOH HE3aBHUCHUMOTO HACIIeIOBaHUS
Mpu3HaKoB. lluToreHeTnyeckue OCHOBBI JUTHOPUIHOTO CKPEIIUBAHMUS.
AHanu3upymlnee CKpendBanue. Vcronb30BaHUE aHATU3HPYIOIMIETO
CKpEIIMBAHUS JJI ONPECICHUS] TEHOTUIIA 0OCOOU

6.3

6.4

6.5

6.6

CuennenHoe HacienoBanue npusHakoB. PabGora T. Moprana mno
CIIETUICHHOMY HAacCJIeJJOBaHUIO T'eHOB. HapyIieHue cleruieHus TeHOB B
pe3yibTaTe KpOCCHHIOBEpa. XPOMOCOMHAsl TEOPUS HACIIEICTBEHHOCTH.
['eneTnyeckue KapThl.

'enetnka moma. XpOMOCOMHOE OmpeneieHue Imoja. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHbIE W TETepOTraMETHBIE OPTaHU3MBI.
HacnenoBaHue Npu3HAKOB, CIEIUICHHBIX C TOJIOM

N3meHunBocTh.  Buabpl  M3MEHUYMBOCTH:  HEHACIEACTBEHHAs WU
HaclieACTBEHHas. Ponb cpenbl B HEHACIEICTBEHHOW HW3MEHYMBOCTH.
XapakTepucTHKa MOIU(PUKAIIMOHHOW HW3MEHYMBOCTH. BapuannoHHBIN
pal W BapuanMoHHAas  KpuBas. Hopma peakuuu  mnpu3HaKa.
KonnuecTBeHHBIE M KAaYECTBEHHBIE NPU3HAKKM U WX HOpMa PEAKLIHH.
CaoiicTBa MOAU(PHUKAITMOHHONW U3MEHUYNBOCTH

HacnencrBennasi, uian reHOTUIMYECKas, U3MEHUYMBOCTh. KoMOMHaTHBHAs
M3MEHUYMBOCTh. Mel03 M MOJIOBOM MpolLecC — OCHOBAa KOMOWHATUBHOM
W3MEHYMBOCTH.  MyTanuonHas  u3MeHuuBOCcTh.  Kiaccugukanus
MyTalWii: TE€HHbIE XPOMOCOMHBIE, T€HOMHbIE. HacToTa W INPUYUHBI
MmyTanuil. MyTtareHHele (akTopbl. 3aKOH TOMOJOTHMYECKUX pSJIOB B
HacnencTBeHHoU n3menunsoctu H.M. BaBunosa

I'eneruxa yenoeka. Kapuorun uenoBeka. OCHOBHBIE METO/bI T€HETUKHU
YeJIOBeKa:  TI'CHCAJIOTMYCCKUM,  OJM3HEIOBBIM, IIMTOICHETHYCCKHIA,
OMOXMMHUYECKUA, MOJIEKYJIIPHO-T€HETUYECKU . CoBpeMeHHOEe
ompeneneHne TeHOTHIIA: MMOJTHOTCHOMHOE CEKBEHHUPOBAHUE,
FEHOTUIIUPOBaHWE, B TOM uyuciae ¢ nomouipto [II[P-ananu3a.
HacnencrBennbsle 3a001eBaHUs YeI0BEKA: I'€HHBIC 00JIE€3HH, OOJE3HHU C
HACJIEJICTBEHHON MPeapacloioKEHHOCThI0, XPOMOCOMHBIE OOJIe3HHU.
CoMarTnueckue ¥ reHepaTuBHBIC MyTaluu. [[puHIUIIEI 30poBOTO 00pasa
KU3HHM, JUATHOCTUKH, TMNPOMUIAKTUKH U JICYECHUS TEHETHYECKUX
Oone3neil. MenuKO-TeHETUYECKOE  KOHCYJIbTUPOBAaHUE. 3HAuYCHUE
MEJUIIMHCKON TeHETHKU B MPEAOTBPAIICHUM U JICYCHUH TCHETHUYECKUX
3a00JICBaHHUH YeIIOBEKA

Cenexnus opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

Cenexuys Kak HayKa M IpoLecC. 3apOKACHUE CENEKIUU U JOMECTUKALIHS.
VYuenne H.M. BaBumoBa o 1eHTpax NMPOUCXOXACHUS U MHOT000pasus
KYJbTYpHBIX pacTeHH. LIeHTpbl NpONCX0KICHHS TOMAIIHUX )KUBOTHBIX.
Copr, nopoaa, mTaMm

CoBpeMeHHbIE METOJIbl CeleKUuH. MaccoBbli M HWHAWBUYATbHBIN
OoTOOpbl B CENEKIMH pacTeHH M KUBOTHBIX. OIllEHKa 3KCTepbepa.
bnuskopoacTBeHHOE CKpemnBaHue — WHOpuauHr. Ywcras nuHUS.
CkpemuBanue 4YHCTBIX JuHMMA. [erepo3uc, wnu rubpuaHas cuia.




Heponacreennoe CKpPEIIMBAHUE - ayTOpUIUHT. Otnanéuuas
rubpunuzanus u e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 M MoJydeHUe
MOJIUTUIONIOB.  JIOCTIKEHHMS CeJeKIMH PACTCHHH, JKUBOTHBIX M
MHUKPOOPTaHU3MOB

7.3

11 KITIACC

Kon

1.1

1.2

bruoTtexHonorus Kak orpacib Npou3BOACTBA. | eHHas MHKEHepus. DTarbl
co3manusi pexkomOuHantHoM JIHK u TpaHCreHHBIX OpraHU3MOB.
Knerounas wnxenepusa. Kinerounele KyJIbTypbl. MHKPOKIOHAIBHOE
pa3MHOXKeHHE  pacTeHuil. KioHHMpoBaHHME  BBICOKONPOIYKTHBHBIX
CEIbCKOXO35MCTBEHHBIX OpPraHU3MOB. OKOJIOTUYECKHE M ITUUYECKHE
npo6suemsl. 'MO — reneTnuecku MoIu(ULIMPOBAHHBIE OPraHU3MBbI

IIpoBepsieMbIid 3JIEMEHT COEPKAHUSA
DBOIIOIMOHHAS] OUOJIOTHSI

DBOJIIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CupnerenscTBa 3BONIONMUH. [lageoHTOIOTHYECKHE: TTOCTEI0BATEIEHOCTD
TOSIBJICHUSI BUJIOB B TAJICOHTOJIOTUYCCKOW JICTOMUCH, IIEPEXOJIHBIC
¢dopmbl. buoreorpaduueckue: cxonctBo u pasznuuue dayH u  ¢iop
MaTEPUKOB U OCTPOBOB. OMOPHUOJIOTHYECKHE: CXOJICTBA WM PA3IHUUS
SMOPHUOHOB  pa3HBIX  BUJOB  TIO3BOHOYHBIX. CpaBHUTEIIBHO-
AHATOMHUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHBIC, PYJUMEHTApHbBIC
OpraHbl,  aTaBU3MbL.  MOJIEKYJISIPHO-OMOXUMUYECKHE:  CXOJICTBO
MEXaHW3MOB HACJICJACTBEHHOCTH W OCHOBHBIX META0OJUYCCKUX MYTEH y
BCEX OPraHU3MOB

OpomononHass teopusi Y. [lapBuna. Ilpeanocbuiku BO3HUKHOBEHHUS
TapBUHU3MA. JIBWKyIMe CWJIbl JBOJMIONMU BUIOB 10 [lapBuHY
(M30BITOYHOE  pPAa3MHOKEHHWE TP OrPAHMYEHHOCTH  PECYpCOB,
HeompenenéHHas  MU3MEHYMBOCTh, OOppba  3a  CyIlIecTBOBaHHE,
€CTECTBEHHbIN 0TOOD)

1.3

1.4

L5

Cunrerndeckas Teopusi 3Boionnu (CTD) u OCHOBHBIE €€ MOJNIOKEHUS.
MuxkposBomtouus. [Tonynsuus Kak eIMHNALIA BUJIA U 3BOJIIOLUN

JIBmkymme cuitbl ((pakTopsbl) IBOIIOIMH BHIOB B ITpHpoie. MyTarlmOHHBIN
MpoIecC ¥ KOMOMHATHBHAS M3MEHUMBOCTH. [lOMyIsIIMOHHBIE BOJIHBI H
apeii¢ reHoB. WM3omsmus w  murpamus. EcrtecTBenHblii  oTOOp —
HAIpaBJIONINH (akTop 3BoIOIMH. POPMBI €CTECTBEHHOTO 0TOOPA.
[Tprcmoco6IeHHOCTh OPraHU3MOB KakK pe3ysbTaT dBotonuu. [Ipumeps
MIPUCTIOCOOSICHUH Y OpraHu3MOB. ApoMOpP(O3bI M NIAMOATATITAIIUH.

Bun wu BumooOpasomanme. Kpurtepum Buma. OcHOBHBIE (HOpPMBI
BU1000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOEe

MaxposBomonusi. @opMbl  3BOMIOLUU: (UIeTUYEeCKas, JWBEPreHTHasl,
KOHBEpIreHTHas, napajenbHas. HeoOpaTUMOCTh 3BOIIOIMU




Bo3HukHOBEHUE U Pa3BUTHUC KNU3HU HaA 3emie

2.1

JloHay4yHbIE MPEICTABICHUS O 3apOKJICHUM XKH3HH. HayuHble rumoresbl
BO3HUKHOBEHHUS KU3HU HA 3emiie: aOMOreHe3 U aHCcIepMus. XuMuudeckas
3BONIOLHUS.  DKCIEPUMEHTAIBHOE  IMOATBEPXKACHUE  XUMHUYECKOUN
sBomtonnu. HadanmpHble 3Tambl OMOJIOTHYECKOM 3BOJONMHU. ['Hmoresa
PHK-mupa. IlepBbie KJIETKH U UX 3BOIIONMS. POPMUPOBAHUE OCHOBHBIX
TPYIII )KUBBIX OPTraHU3MOB

2.2

Pa3BuTne xxu3Hu Ha 3emiie o 3pam u nepuoaam. Karapxei. Apxeickas u
npotepo3oiickas »pbl. [lameo3oiickas spa u €€ mepuoapl: KEMOPHICKHIHA,
OPJAOBUKCKHM, CUITYPUMCKUHN, IEBOHCKUHN, KAMEHHOYTOJIbHBIN, IEPMCKHUH.
Me3so30iicKast 3pa ¥ €€ Nepuoabl: TPUACOBBIN, FOPCKHUNA, MEITOBOM.
KaliHozoiickass spa W €€ mnepuojbl: MaJeOreHOBbI, HEOTCHOBBIM,
AQHTPOIIOICHOBBIM.  XapakTEpUCTHUKA KIMMaTa M TE€OJOTHYECKUX
nporieccoB. OCHOBHBIE 3Tambl 3BOJIOLUU PACTUTEIBHOTO W KMBOTHOTO
Mupa. Apomop¢o3bl y pacTeHuid U KUBOTHbIX. [losiBIeHue, pacuser u
BBIMUPAHUE IPYII KUBBIX OPraHU3MOB

2.3

24

CucremMa OpraHM4YecKOro MHpa Kak OTpakeHHe 3Boiouud. OCHOBHBIE
CUCTEeMaTHYECKHEe IPYIIIbI OPTaHU3MOB

OBojronMsl  YeloBeKa.  AHTPOIOJOTHS  Kak  Hayka. Pa3Butue
MPEICTAaBICHUH O TPOUCXOKICHUM dYelloBeKa. MeToapl H3ydeHUs
anTpornioreHeza. CXoAcTBa H pa3lWyUsl YeNOBEKa U IKUBOTHBIX.
CucreMaTnyeckoe MojaoKeHue Ye0BeKa.

HBuwxymme cunbl  (dakTopsl) aHTpomoreHe3a. HacnmencTBeHHas
W3MEHUYMBOCTh U €CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIH 00pa3 *KU3HU,
W3TOTOBJICHUE OPYJIUU TPYJa, MBIIIUICHHUE, PEUb

2.5

2.6

3.1

3.2

OCHOBHBIE CTaguM W BETBU DBOJIIOLMU YEJIOBEKA: aBCTPAIOIUTEKH,
UYenosek ymensbli, YenoBek npsaMoxoasmui, YenoBek HeaHAEPTaIbCKUH,
Uenosek pa3ymubiii. Haxogkum  HMCKOMaeMblX  OCTaHKOB, BpeMs
CYIIIECTBOBAHUS, 00JIACTh PACIPOCTPAaHEHUsI, O0BEM TOJIOBHOTO MO3Ta,
o0pa3 *KU3HHU, OpYyIUs

YenoBeueckue packl. OcCHOBHbIE OONbIIME pACBl:  E€BPOINEOUIHAS
(eBpaszmiickas), HETpo-aBCTpaouIHas (PKBaTOpUATbHAS ), MOHTOJIOUIHAS
(a3marcko-amepukaHckas). YepTsl NPUCIOCOOICHHOCTH NPEeACTaBUTENICH
YeJIOBEYECKUX pac K yCJIOBUSAM CYIIeCTBOBaHUA. ENMHCTBO UenoBeuecKnx
pac. Kputuka pacusma

OpraHu3Mbl 1 OKpy:Karolias cpeaa

DKoJlorusl Kak Hayka. 3ajaud W paslesibl J3KOJOoruu. MeTojibl
IKOJIOTUYECKUX HCCIIETOBAaHUI. JKOIOrHIecCKoe MUpOBO33peHHe. Cpebl
OOMTaHMA OPTraHM3MOB: BOJHAs, HA3eMHO-BO3AYIIHASA, IOYBEHHAs,
BHYTPHOPTaHU3MEHHAasI

Okonornyeckue (akropsl. Knaccudukamus sxomormdeckux (hakTopos:

abuotuyeckue,  OMOTHYECKME W aHTpomnoreHHsle.  JleiicTBue
HKOJIOTUYECKHX (PaKTOPOB Ha OPTAHU3MBbI
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AluoTHnueckue bakTops: CBET, TeMIeparypa, BJIYKHOCTb.
®oronepuoausm.  IlpucnocoOnenus  opraHu3sMoB K  JICHCTBHUIO
abuotudeckux GakTopoB. buonoruueckre puTMBbI

buotnueckue  ¢akTopbl. Buasl OMOTHYECKMX  B3aWMOJEHCTBHI:
KOHKYPEHIIMS, XUIHUYECTBO, MApPa3UTU3M, MYTyajlu3M, KOMMEHCAIU3M
(HaxyIeOHUYECTBO,  KBAapTHUPAHTCTBO),  aMEHCAJIM3M,  HEUTpalu3M.
3HaueHre OMOTHMYECKUX  B3aUMOJEHUCTBUN I  CYIIECTBOBAaHMS
OpPraHWU3MOB B IIPUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKNE XAPAKTEPUCTUKH Momysanuu. OCHOBHBIE IOKAa3aTeln
NOMYJIALIMK: YHUCJIEHHOCTb, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb,
IIPUPOCT, MUTpanysl. JIMHaMHUKa YUCIEHHOCTH IOIYJISIIUU U €€ PEryJIAnus

Coo011ecTBa U DKOJIOTHUECKUE CUCTEMBI

4.1

CooOuiecTBO Opranu3MoB — 6uoneHo3. CTpyKTypbl OMOLIEHO3a: BUI0Bas,
IIPOCTPAHCTBEHHAsA, Tpoduueckas (nuimesas). Buapl-nomunantsl. CBs3u
B OMOLIEHO3€

4.2

Dkonorudeckue cuctembl (dkocuctemsl). lloHsitue 06 skocucreme u
OuoreoreHose. @OyHKIHOHAIBHBIE KOMIIOHEHTBI KOCHUCTEMBI:
MPOIYLIEHThI, KOHCYMEHTHBI, peayleHTbl. KpyroBopoT BelecTB U MOTOK
SHEpruu B 3Kocucteme. Tpodpudeckue (MUILIEBbIE) YPOBHU IKOCUCTEMBI.
[Tumessie nenu u cetu. OCHOBHBIE NIOKa3aTeNN dKOCUCTEMBI: OMoMacca,
NPOAYKIUSA. OKOJIOTMYECKUE MHPAMUJbL: MPOIYKLUUHU, YHUCICHHOCTH,
O6uomaccbl. CBOHCTBAa 3KOCHUCTEM: YCTOWYMBOCTH, CaMOPEryJISIHS,
paszButue. Cykueccus

4.3

4.4

4.5

[IpuponHble 3KOCUCTEMBI. ODKOCHUCTEMBI O3Ep U pPEK. IKOCHCTEMA
XBOWHOTO WJIM MIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE JKOCHCTEMBI. ATPOIKOCHUCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe ¥ X035 UCTBEHHOE 3HAYEHUE ArpOdKOCUCTEM U
ypOOIKOCHCTEM.

buopasznoobpazue kak ¢akTop ycTOMYMBOCTH dKocucTeM. CoxpaHeHue
OHMOJIOTHYECKOTO pa3HO0Opasus Ha 3emiie

VYuenne B.U. Bepuanackoro o 6uocdepe. ['panuiisl, coctaB U CTpyKTypa
ouocdepsl. Kupoe BemiectBo U ero QpyHkiuu. OcoOeHHOCTH Guocheps
KaK TI100ambHON dKOCHCTeMBI. J[MHaMu4eckoe paBHOBecHe W oOpaTHas
cBsi3b B Onocdepe. KpyroBopoThl BemecTB 1 OMOTCOXMMHUYECKUE ITUKITBI
aneMeHTOB (yriepoaa, a3ota). 3oHaIbHOCTH Ouochepbl. OCHOBHBIE
OMOMBI CYIIH

YenmoeuectBo B Omochepe 3emau. AHTPONOTCHHBIE H3MCHEHUS B
ouocdepe. I'modaapHBIE IKOJIOTUIECKHUE TPOOIIEMBI.

OcHOBa palMOHAIIBHOTO YMPAaBIEHUS TPHUPOJHBIMU pPECypcaMH H HUX
ucrnosib3oBanue. JlocTrkeHus OMOJIOTHU U OXPaHa MIPUPOIBI




YYEBHO-METOJINYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
INPOLECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YUEHUKA

* buonorus. 10 knacc. [Taceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u ap.; [lox
penakuueit [laceunuka B.B. Akimonepnoe o6mectBo «M3natensctBo «lIpocBemienne»
* buonorus. 11 kmacc. [laceunnk B.B., Kamenckumit A.A., Py6rioB A.M. u ap.; [lox
penakmueit [laceanuka B.B. AkiinonepHoe o61mectBo «M3natensctBo «IIpocBerienne

METOIANUYECKHUE MATEPUAJIBI IJIA YUUTEJISA

1. O6mas 6uonorus. ba3zoserit yposenb. 10—11 kmacc. MeToaudeckoe mocodue
yueOHuKky A. A. Kamenckoro, E. A. Kpukcynosa, B. B. Ilaceunuka «buonorus. O0mas
ounomorust. 10—11 xmaccel. ba3oBbIif ypOBEHBY.

HUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://school-collektion.edu/ru, «Equnas xonnexkuust tupoBeiX 00pa30BaTEIbHBIX
pecypcoB»

2. http://windows.edu/ru, «kEnrHOe 0OKHO JOCTyIa K 00pa30BaTeIbHBIM PECYpCaM»»

3. http://fcior.edu.ru, http://eor.edu.ru, «DeaepanbHblii IEHTP HHPOPMAITUOHHBIX
00pa3oBaTeNbHBIX PECYPCOBY

4. http://www.ndce.edu.ru, Karanor yueOHbIX U3JaHUH, 3JIEKTPOHHOTO 000PYAOBAHUS
U JICKTPOHHBIX 00pa30BaTeNbHBIX PECYPCOB I 001Iero 0Opa3oBaHUs

5. http://www.portalschool.ru, llIkonsHbII TOpTan

6. http://www.ict.edu.ru, @enepanbubiii nopran «MubopmaoHHo-
KOMMYHHKallMOHHbIE TEXHOJIOTHUU B 00pa30BaHUNY

7. https://media.prosv.ru/content/?subject=22 klass=1, Mennareka [Ipocsemenus

8. https://marketplace.obr.nd.ru/library/lessons?filter_class=1 filter_subject=14,
O6pa3zoBapuym

9. https://resh.edu.ru/subject/7/1/, Poccuiickas 37eKTpoHHAs LIKOJIA

10. https://myschool.edu.ru/, IIOC «Mos mikomna
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