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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 IOJIOXKEHUSIM, ONPEIeTICHBl OCHOBHBIE (DYHKIIUU MPOTPAMMBI IO OUOJIOTHH U
€€ CTpyKTypa.

[Iporpamma mo Ouosioruu Ha€T MpeEACTaBICHHE O IENsAX, 00 o0Iel cTpareruu
oOy4eHHsI, BOCIIMUTAHUS W Pa3BUTHUA OOYYAIONIMXCS CPEACTBAMH Yy4yeOHOro mpeaMera
«buonorus», ompenenser o0sA3aTeNbHOE MPEAMETHOE COJIEP)KAHHUE, €ro CTPYKTYpY,
pacmpe/esieHne 1o pasjiesiaM U TeMaM, PeKOMEHIYEMYIO MOCIeI0BATEIbHOCTD U3yUeHUs
y4eOHOro Matepuasa ¢ y4éTOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH, JIOTHKU
00pa30oBaTEIBHOIO MPOoIlecca, BO3PACTHBIX OCOOCHHOCTEH 00yUaromuxcs.

B nporpamMme mo OHOJIOTMM TaK)Xe YUWUTBHIBAIOTCA TPEeOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM U  TPEAMETHBIM  pe3yjbTaTaM OOy4YeHus B
(GbOpMHPOBAaHUU OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIIHPHOM JEATEIbHOCTH/yIeOHBIX
JeHCTBUI 00yYarOIKXCsl IO OCBOCHHIO COJEPKaHUsI OMOJIOTMYECKOro 0Opa30BaHMUS.

B mporpamme mo Ouonormm (10-11 xmaccel, 0a30BbIi ypOBEHB) pealii30BaH
OPUHLMI TPEEMCTBEHHOCTH B U3y4YeHMHM Ouonoruu, Ojarogaps uyeMy B HeH
MPOCMATPHUBAETCS HAMPABIECHHOCTh HA Pa3BUTHE 3HAHHM, CBA3AHHBIX ¢ (POPMHUPOBAHUEM
€CTECTBEHHO-HAyYHOTO  MHUPOBO33pPEHHUSI, ILIEHHOCTHBIX  OpPUEHTAIMl  JINYHOCTH,
HKOJIOTMYECKOI0 MBIIIJICHUS, MPEACTaBICHUN O 3J0pOBOM 00pasze *U3HU U Oepe’KHbIM
OTHOLIEHMEM K OKpYyXawlled NnpupogHon cpexae. Ilostomy Hapsiay ¢ H3ydeHUEM
0011e0MOI0THYECKUX TEOPUH, a TAK)KE 3HAHUM O CTPOCHUH KHUBBIX CUCTEM PA3HOI'0 paHra
U CYITHOCTH OCHOBHBIX MPOTEKAIOMIMX B HUX MPOIECCOB B MPOrpaMMe IO OHOIOTHU
y/AEeHO BHUMAaHUE HCIIONb30BAHUIO MOTYUYEHHBIX 3HAHUI B MOBCEHEBHOM XU3HU IS
pelieHusl TNPUKIAAHBIX 3a7ady, B TOM 4YHUCJE: MNPOPUIAKTHUKK HACJIEICTBEHHBIX
3a00JeBaHMl YENOBEKa, MEIUKO-TEHETHYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAaHHUSA
HKOJIOTMUYECKH 11eJ1ecO00pa3HOro MOBEACHHS B OKpY>KaIOIIeH MPUPOIHOM cpelie, aHanu3a
BIIMSHUSL XO3SIUCTBEHHOW [EATENbHOCTH 4YEJIOBEKa Ha COCTOSIHUE TMPUPOJHBIX U
UCKYCCTBEHHBIX HKOCUCTEM. YCHJICHHME BHUMAHUS K MPUKIAAHONW HANpPaBICHHOCTH
yuebHoro mpeamera «buomorus» mNpPOAMKTOBAHO HEOOXOIUMOCTBIO OOECTIEUCHHS
YCIOBUW JUIsl PEIICHUs OHOW W3 aKTyalIbHBIX 3a]a4 IIKOJBHOTO OMOJIOTHYECKOTO
o0Opa3oBaHusi, KOTOpas mpenmnosaraeT (GopMHpOBaHUE y OOYyYarOHIMXCS CIOCOOHOCTH
aJIalITUPOBATHCS K U3BMEHEHUSAM JMHAMUYHO Pa3BUBAIOIIETOCS! COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpenHero ooiiero o0pa3oBaHus 3aHUMAaeT BaxxHoe MecTo. OHa
obecrnieunBaeT (GopMUpOBaHHE Yy OOydYaIOMMXCSA MPEICTABICHUH O HAyYHOH KapTHUHE
MUpa, pacHIMpseT U 000011aeT 3HAaHUS O KUBOU MPUPOAE, €€ OTIIMUUTEIbHBIX MPU3HAKAX
— YPOBHEBOI OpraHU3allMy 1 SBOJIIOIUH, CO3AET YCIOBUS JUIS: MO3HAHUS 3aKOHOB )KMBOM
npupoabl, (HopMHpPOBaHUS (PYHKIIMOHATHLHOW TPAMOTHOCTH, HABBIKOB 370pPOBOTO U



Oe3omacHoro o0pa3a *U3HU, IKOJIOTMUYECKOTO MBIIIJIEHHUS, [IEHHOCTHOTO OTHOIIECHUS K
YKUBOU MPUPOJIE U YETIOBEKY.

bonbiioe 3HaueHune OMONOTHS HMMEET TaKKe Ui pPELIEHUs BOCIUTATENbHBIX U
pa3BHUBAIOLIUX 3a7a4 CpPEJHEro oOIIero oOpa3oBaHMs, COLMATU3ALUUA O0YYAIOUTUXCS.
N3ydyenune Ouonoruu obecrneunmBaeT yCIOBHS JUisl (POPMHUPOBAHUS HMHTEIUIEKTYaJbHBIX,
KOMMYHHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB, 3CTETUYECKON  KYJIbTYPHI,
CIIOCOOCTBYET HWHTErpalid OMOJOTUYECKUX 3HAHUN C TMPEJCTABICHUSIMH W3 JAPYTUX
y4€OHBIX MPEAMETOB, B YACTHOCTH, PU3UKU, XUMHUHU U reorpaduu. HazBaHHbIE MOT0XKEHUS
0 IIpeTHa3HaYeHUH yueOHOTo rpeameTa « broaorusy cocTaBuiivi OCHOBY AJIS ONIpeIeTICHUS
NOJXOJI0OB K OTOOpY M CTPYKTypUPOBAHHUIO €ro COJEp)KAaHMsS, IPEACTABIECHHOIO B
nporpaMme 1o OUOJIOTHH.

Ot60op conepxkanust yuyeOHoOro mnpeamera «buonorus» Ha 06a30BOM ypOBHE
OCYUIECTBJIEH C MO3MUIMI KyJbTypOCOOOpPA3HOIO MOJAX0J]1a, B COOTBETCTBUU C KOTOPHIM
oOy4aromuecs A0HKHBI OCBOUTH 3HAHUS U YMEHUS, 3HAYUMBbIe 17151 JOopMUPOBaHUS 001IIEeH
KyJbTYPBI, ONPEACIAIOIINE aICKBaTHOE [TOBEJECHUE YETI0BEKA B OKPY KAIOIIEH TPUPOTHON
cpelne, BocTpeOOBaHHbBIE B TIOBCEIHEBHOM KM3HU M MPAKTUUYECKOH nestensHocTi. Ocoboe
MECTO B 3TOM cHCTeME 3HAHMM 3aHMMAlOT 3JIEMEHTBHI COIEpP’KaHUs, KOTOpBIE CIy>KaT
OCHOBOHM JuIsi (DOPMHUPOBAHUSI TPEIACTABICHUM O COBPEMEHHOUW eCTECTBEHHO-HAyYHOU
KapTUHE MHpaA U [IEHHOCTHBIX OPUEHTAIUSAX JTUYHOCTH, CIIOCOOCTBYIOIIUX T'yMaHU3AIUU
OMOJIOrMYeCcKOro 0Opa30BaHMUS.

CrpyKkTypupoBaHue coAepKaHusi y4eOHOro MaTepuasia B IporpaMMme 1o OHOJIOrHH
OCYILIECTBJIICHO C Yy4Y€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTJIMYUTEIbHBIX
OCOOCHHOCTAX KUBOW NPUPONBI, O €€ YPOBHEBOW OpraHM3alMy W HBOIONHMHA. B
COOTBETCTBUUM C OTUM B CTPYKType ydeOHOro mnpeameTra «bUOJIOTHS) BbIJIEICHBI
clenyroue cojaep)karenbHble JUHUM: «buonmorus kak Hayka. MeToJIbl Hay4yHOTO
no3HaHus», «Kinerka kak Ouonormueckas cuctema», «OpraHusM Kak OHOJIOrMYecKas
cuctema», «CucremMa M MHOrooOpaszue OpPraHMYECKOro MHpay», «IBOJIOIUS KUBOU
IPUPOABD, « IKOCUCTEMBI U MIPUCYILUE UM 3aKOHOMEPHOCTH.

[lenb n3ydenus yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIa/ICHUE
00y4aronMMHCS 3HAHUSIMH O CTPYKTYPHO-(QYHKIIMOHAJIBHOM OpraHU3alluH KUBBIX CUCTEM
pa3HOro paHra U NPUOOpPETEeHHE YMEHHUH HCIOJIb30BaTh 3T 3HAHUS ISl TPAMOTHBIX
NEHCTBUN B OTHOLIEHUU OOBEKTOB KUBOM MPUPOJBI U PEHICHUS Pa3IMYHbIX KU3HEHHBIX
npobiem.

Joctrxkenue e u3ydeHus yueoHoro npeamera «buonorus» Ha 0a30BOM ypOBHE
00€ecIeYnBaeTCs PEIEHUEM CIIETYIOIINX 33/]1a4:

OCBOEHHE O0YYarOIIMMUCS CUCTEMbI 3HAaHUN O OMOJIOTUYECKUX TEOPHUSX, YUCHHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBWiIax, CIyXallluX OCHOBOM s
dbopMHUpOBaHUS TPEICTABICHUH O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOoAax
HAy4YHOT'O MO3HAHUs, CTPOCHUH, MHOTO00pa3uu U OCOOCHHOCTSAX KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpPraHU3alli{, BBIAAIOIIMXCA OTKPBITUAX M COBPEMEHHBIX HCCJIEIOBAaHUSAX B
OMOJIOTHH;

dopmupoBanre y OOydarOUIMXCS MO3HABATENbHBIX, WHTEIUICKTYalbHBIX H
TBOPYECKUX CHOCOOHOCTEH B MPOIIECCE aHaIM3a JAaHHBIX O MyTSIX PAa3BUTHS B OHOIOTHH
HAYYHBIX B3IJISA0B, UACH M TMOIXOJOB K HM3YUYEHHIO XUBBIX CHUCTEM Pa3HOIO YPOBHS
OpraHu3aluu;



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;

dopmupoBaHKe Yy  OOy4arOIIMXCS  yMEHMH  WUIIOCTPUPOBaTh  3HAYCHHE
OMOJIOrMYECKUX 3HAHUW B TMPAKTHUECKOM JIEATEIbHOCTH 4YEJIOBEKA, pPa3BUTUU
COBPEMEHHBIX MEAMIIMHCKHUX TEXHOJIOIMH U arpoOMOTEXHOIOTUIA;

BOCIUTaHUE YOEXKIEHHOCTU B BO3MOXXHOCTH [TO3HAHMSI YEJIOBEKOM >KUBOM IPUPO/IBI,
HEOOXOJMMOCTH OEpEKHOT0 OTHOIIEHUS K HEM, COOMI0JEHUs 3THYECKUX HOPM IpHU
IPOBEACHNN OMOJIOTHYECKUX UCCIIE0OBAaHUM;

OCO3HAHME IIEHHOCTH OMOJOrMYECKMX 3HAHWW JJIs TOBBIIIEHUS  ypPOBHS
HKOJIOTUYECKOHN KYJIBTYPHI, sl POPMHUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHHE NPUOOPETEHHBIX 3HAHUW U YMEHUN B IOBCEJHEBHOM XU3HU AJIA
OLICHKM TOCJEACTBUIA CBOEH JAEATEIbHOCTH IO OTHOILIEHUIO K OKpY’Kawllel cpene,
COOCTBEHHOMY  3JI0pOBbIO, O0OOOCHOBaHHE M COOJIOACHHE Mep MNPOPUIAKTUKU
3a00JIeBaHUI.

B cucreme cpennero obmiero obpazoBanust «buonorusy, uzyyaemas Ha 6a30BOM
YPOBHE, SIBIISIETCS 003aTENbHBIM YUEOHBIM IPEIMETOM, BXOISALIUM B COCTAB MPEAMETHON
obnactu «EcTecTBeHHO-Hay4HBIE TPEIMETHDY.

Jis u3ydenus Ouosoruu Ha 0a30BOM ypOBHE CpeIHEro oOIIero oOpa3oBaHUS
otBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Hegento), B 11 kmacce — 34 yaca (1
4ac B HEJICJIO).



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 MO3HaHUS KUBOW MpUPOAbl (HAOIIOJEHUE, SKCIEPUMEHT, OIMCAHUE,
U3MepeHue, KiaccupuKkaius, MoIeTUPOBaHNE, CTATUCTHYECKAst 00pa0OTKa TaHHBIX).

JleMoHCTpaunm:

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

Tabnuue! u cxembl: «MeTObI TO3HAHUS KUBON IPUPOJIBI».

JlabopaTopHble M MpaKTHYEeCKHEe PadoThI:

[TpakTuueckas padora Ne 1. «Mcnonb3oBaHue pa3IuyHBIX METOJOB MPU U3YUYCHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble CHCTEMBbI M UX OPraHU3aIMs.

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

CpoiicTBa OMocHcTeM M WX pa3HOOOpaswe. YPOBHM OpraHU3aIlMid OHOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIW, MOIMYJAIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTreOIeHOTHYECKH ), Onoc]epHBIi.

JleMoHCTpaum:

Tabnuiel 1 cxembl: « OCHOBHBIE TIPU3HAKHU KU3HWY», « Y POBHU OpraHU3AIUU KUBOU
IPUPOJIBI.

O6opynoBanue: Mmojenb Mosiekybl JIHK.

Tema 3. XuMu4ecKnii COCTAB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB  KJIETKM. XHUMHUYECKHE JJIEMEHThI: MaKpO3JIEMEHTHI,
MUKpPO3JIeMEHThI. Boga u MuHepanbHbie BEIIECTBA.

@OyHKIMH BOJIbI 1 MUHEPAJIbHBIX BEIECTB B KieTke. [lojaepxkaHne 0CMOTHYECKOTO
Oananca.

benku. CoctaB u crTpoeHHe O€lIKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHumble M 3aMEHMMblE AMMHOKHCIOTBHL. AMHMHOKHCIOTHBIA COCTaB. YPOBHU
CTPYKTYpPBl OCIIKOBOW MOJIEKYJIbI (TIepBUYHAsS, BTOpPUYHAS, TPETUYHAS W YETBEPTUUHAS
CTPYKTypa). XuMudeckue cBoiicTBa 0enkoB. buonornueckue QyHKIuu OEIKOB.

®depMeHTh — Ouonormueckune katanu3aTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIN
HeHTp, cyOcTparHas crieunduunocts. Kodhepmentsl. Buramunbl. Otanunst pepMeHTOB OT
HEOPraHMYECKUX KaTau3aTopoB.

VYriieBoapl: MOHOcaxapuabl (TJIFOKO3a, pubo3a U JIe30KCHMpru003a), Tucaxapuibl
(caxapo3a, 1aKkT03a) U NoJimcaxapusl (Kpaxmail, TIIMKOreH, ejuono3a). buosornyeckue
(GyHKIIMH yTIEBOAOB.

Jlunuaer: Tpurauuepuasl, hochonunuabl, crepouasl. I uapodunbHO-TUIPOPOOHBIC
cBoiicTBa. bronorunueckne Qpynkunu nunuaoB. CpaBHEHHE yTIEBOJ0B, OEIKOB U JTUITHI0B
KaK UICTOYHUKOB HEPIUH.



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

[{uronorust — Hayka o kjeTke. Kierounas 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
npokapuotTrueckoil kietku. Kierounas crenka Oaktepuil. CTpoeHHE SYKapUOTHUECKOM
kJeTkd. OCHOBHBIC OTIIMYUS PACTUTEIHHON, )KUBOTHON U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIJIETOK — KJIETOYHAs CTEHKa, TJIMKOKAIUKC, WX
¢yukuuu. Ilnazmatudeckas meMmOpana, €€ cBoiicTBa M ¢QyHKUMHU. [{uTomnmasma u eé
opra"ousl. OqHOMeMOpaHHbIe opraHou sl kietku: DIIC, anmapat ['oibIKu, TH30COMBI.
[lomyaBTOHOMHBIE OpPraHOWIBI KJIETKW: MHUTOXOHJIpHUH, IacTtuabl. [lpoucxoxaeHue
MUTOXOHAPUN W mnactua. Buasl mnactua. HememOpaHHBIE OpraHoujibl KJIETKU:
pUOOCOMBI, KJIETOYHBIM IIEHTP, LIEHTPUOIH, PECHUYKH, KTYTUKH. DYHKIIUA OPTaHOUIOB
KJIETKU. Brirrouenus.

Anpo — perynsartopHblid 1eHTp kieTku. CTpoeHue sapa: saepHas 000J0uKa,
KapuoIlia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcopT BEIIECTB B KIIETKE.

JleMoHCTpaum:

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

Huarpammbl: «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEXKHUBOW MPHUPOJILH,
«PacnipenienieHe XMMHYECKUX JIEMEHTOB B JKMBOW MPUPOIE».

Tabmumnpelt u  cxembl: «llepuogmyeckast TabmuIla XUMHUYECKHX JJIEMEHTOBY,
«Ctpoenue Molnekynbl BOJbDy, «buocunres Oenka», «CTpoeHHE MOJEKYJbl Oenkay,
«Ctpoenune pepmenta», «Hyknennosrsie kuciotsl. JIHK», «Ctpoenue monexynsr ATDy,
«CtpoeHune 3yKapuOTHUECKOW KIeTKn», «CTpOeHHE KUBOTHOW KIIETKW», «CTpoeHue
pacTuTenbHON KIeTKW», «CTpOeHHE MPOKAPUOTUYECKON KIeTkn», «CTpoeHue sapa
KJIETKW», «YTJIEBOB, «JIunuasn».

OOopynioBaHue: CBETOBOM  MHMKpOCKOI, 00OpyJOBaHME s  IPOBEICHUS
HaOIIOICHUH, U3MEPEHUH, PIKCTIEPUMEHTOB, MUKPOIIpenapaThl paCTUTEIbHBIX, )KUBOTHBIX
U OaKTepHaIbHBIX KJIETOK.

JlaGopaTopHble M IpaKTHYECKHEe PadoThI:

JlaGopatopnas pabora Ne 1. «/3ydeHne KaTaJIuTUYECKOW aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMUIIa3bl WK KaTajlasbl)».

Jlaboparopnas pabora Ne 2. «/3ydeHue cTpoeHus: KJIETOK pacTeHH, KUBOTHBIX U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOMpENapaTax u uX OMUCAHUEY.

Tema 4. ZKuzHenesiTeJJbHOCTb KICTKH.

OOMeH BeliecTB, WM MeTa00MM3M. AccUMWIAIUSA (TUIaCTUYECKUM OOMEH) U
JUCCUMMIIALIMS  (SHEpPreTUYeCKuid O0OMEeH) — JBE CTOPOHBI E€AUHOr0 Mpolecca
Metabonu3Ma. Poib 3aKOHOB COXpaHEHHs BEUIECTB W DSHEPrMM B I[OHUMAaHUU
MeTa0oIu3Ma.



Tunsl oOMeHa BemiecTB: aBTOTPOGHBIM U rerepoTpodHblid. Poiab depmeHTOB 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
yCIIOBUU cpelbl Ha (OTOCHHTE3 M CIOCOOBI IOBBIIMIEHHUS €ro MPOIYKTUBHOCTH Y
KYJBTYPHBIX PACTCHHUII.

XeMocuHTe3. XeMOCHUHTE3UPYIoIIue 0akTepruu. 3HaYeHUE XeMOCHUHTEe3a JIJIsl KU3ZHU
Ha 3emJie.

DHepreTuueckuii 0oOMeH B KieTke. PacuiernsieHue BeIIeCTB, BBIJICICHUE U
AKKyMYJIMpPOBAaHUE SHEPrMM B KIETKE. DTambl 3HEPreTHYeckoro ooOmeHa. [ nmukonwms.
bpoxenue wu ero Buupl. KucnoponHoe oxuciaeHue, WIA KIETOYHOE JIbIXaHUE.
OxucnutensbHoe pochopunupoBanre. IPPEKTUBHOCTh IHEPrETUIECKOT0 OOMEHA.

Peakuuu MatpuuHoro cunresa. ['enernueckass undopmarus u JAHK. Peanuzanms
reHeTHYeCKOM HHpOpMAIH B KJIeTKe. [ eHeTHuecKuit Ko/ ¥ ero CBOMCTBA. TpaHCKPHUITITHS
— wmarpuunblii cuHTe3 PHK. Tpancasuuss — OuocuHTe3 Oenka. DTambl TPAHCISILHH.
KonupoBanue amunokucior. Ponb pubocom B OuocunTe3e Oernka.

Heknerounsie (opmbl xu3HM — BHUpychl. Mcropust oTkpsitus BupycoB (/1. W.
HBanoBckuit). OcOOEHHOCTH CTPOEHUS U JKU3HEHHOTO IMKJIa BUPYcoB. bakrepuodaru.
bone3nn pacreHuid, KUBOTHBIX U YEJIOBEKAa, BbI3bIBa€Mble BHpycaMu. Bupyc
umMmyHo epuuuta yenoseka (BUY) — Bo3Oynurens CIIM/la. OGpatHasi TpaHCKpUIILUS,
peBepTasza u uHTerpasa. [Ipodunaktuka pacnpocTpaHeHUs] BUPYCHBIX 3a00J€BaHUM.

JleMoHCTpaum:

[Toptpetsr: H. K. Konbuos, /1. 1. UBanoBckui, K. A. Tumupsses.

Tabmumplt u cxembl: «Tunbel nutanusy, «Mertabonusm», «MUTOXOHIPUIY,
«JHepreTnueckuii  oomeH», «Xmoporact», «®PotocunTe3», «Ctpoenne JIHK»,
«Ctpoenue u (¢GyHKIHMOHUpOBaHME TeHa», «CuHTe3 Oenka», «leHeTHuecKuil Komy,
«Bupyce», «bakrepuodparn», «CtpoeHne u kKu3HeHHbIM 1uka Bupyca CIIW/a,
Oaxrepuodaray», «Pemnukarus JJHK».

O6opynoBanue: wmojenu-anmiukanuun «Yasoenne JHK wu  Tpanckpunmusy»,
«bunocunres 6enkay, «CTpoeHue KISTKN», MOJieib CTpyKTyphl JJTHK.

Tema S. PazMHoKXeHHe U MHAMBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KneTouHslif UK, WK )KU3HEHHBIA LUK KiIeTku. MuTepdasza u mutos. IIporeccsl,
npoTekaromue B uHTepdaze. Permkamus — peakuus marpuuHoro cunrteza JHK.
CtpoeHue XpoMocoM. XpOMOCOMHBIA HaOOp — KapuOTHUI. J[MIUIOWIHBIN U TaruIOuIHBIN
XpOMOCOMHBIE HaOOpbl. XpomaTuabl. LluTojmormueckue OCHOBBI Pa3MHOXKEHHUS M|
WHJMBH1yaJIbHOTO Pa3BUTHUS OPraHU3MOB.

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

[Tporpammupyemasi TuGeib KIETKH — alloNTo3.

®opmMbl pa3MHOKEHHS OpraHM3MOB: Oecrmojoe H MojioBoe. Buapl Oecmosoro
Pa3MHOXXEHMS:  JICJICHHME  HaJBO€, IOYKOBAaHME OJIHO- M  MHOTIOKJIETOYHBIX,
CHOpoOOpa3oBaHUE, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHMpPOBAaHUE
OpPraHNU3MOB, €T0 3HAYECHUE IS CEJICKIUH.

[TonoBoe pa3MHOXEHUE, €T0 OTINYUS OT OECIOIOro.



Meiio3. Craguum wmeno3a. IIporecchl, mnpoucxoasuuMe Ha CTaguiax Meho3a.
[ToBenenue xpomocoMm B meio3e. Kpoccunrosep. buonorndyeckuili CMbICI U 3HaAYEHHUE
Meio3a.

['ameTorene3 — mpoiiecc 00pa3oBaHMs MOJIOBBIX KJIETOK Yy >KMBOTHBIX. [lojoBble
JKEJIe3bl: CeMEHHUKHU W sSMYHUKU. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX KIJIETOK — raMeT
(ciepmaTo3ou, fANIIEKIETKa) — crepMaToreHes u oBoreHe3. OCOOEHHOCTH CTPOCHUS
AULIEKIIETOK U criepMaTo3ouoB. OmiogorBopenue. IlapreHorenes.

NunuBuayanpbHOE  pa3BUTHE (oHTOTEHE3). OMOpUOHAIBbHOE  pa3BUTHE
(oMOpuoreHe3). Jtanbl AMOPUOHAIBHOTO PA3BUTHS Y TO3BOHOYHBIX IKUBOTHBIX:
npoOjeHue, racTpyisiusi, opraHoreHes. IloctamOpuonHanbHOe pas3Butue. THIBI
MOCTAMOPHOHATIBLHOTO Pa3BUTHS: MpAMOe, HenpsMoe (JInunHouHoe). Bnusiaue cpeasl Ha
pa3BUTHE OPTraHU3MOB, (PaKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOXKACHHBIC YPOICTBA.

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

JleMmoHCTpaum:

Tabmuuet u  cxeMbl: «®OpMbI  pa3MHOXKEHHS  OpPraHu3MoBy», «JlBoitHOe
OTUIOJIOTBOPEHHE y ILBETKOBBIX pacTeHUil», «BereratnBHOE pa3MHOXKEHHE PACTEHUID,
«/lenenue kinetrku Oaktepuit», «CTpoeHHE TOIOBBIX KIETOK», «CTpOEHHE XPOMOCOMBDY,
«Knerounbiii ukny, «Pemmmkanus JIHK», «Murtosy, «Meio3y», «IIpsmoe u Henpsimoe
pazButue», «l'ameToreHe3 y MIEKONMUTAIONINX U 4YeloBeKa», «OCHOBHBIC CTaIuu
OHTOTEHE3a.

OGopynoBaHue: MHUKPOCKOTI, MUKPOTIpenapaThl «CriepMaTo30u /bl
MJIEKOIIUTAIOMIETO», «SIMIIeKIeTKa MIEKOMUTAOIIET0», «KaproknHe3 B KIETKaxX KOpellKa
JyKa», MarHuTHas Mojenb-anmuinkanusa «Jlenenue knetkw», moxaens JIHK, monens
MeTada3HOH XPOMOCOMBI.

JlabopaTopHble U MpaKTHYeCKUE PadOThI:

JlaGopartopnas pabota Ne 3. «HaGmromenrne mMuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKpOIIpenaparax.

JlaGoparopnas padota Ne 4. «/3ydyeHne CTpOEHHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEenapaTax».

Tema 6. HaciieACTBEHHOCTh H H3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum TeHETHKU. VIcTopus pa3BuUTHUS TeHETHKU. Ponb muTosoruu u
AMOpPHOJIOTHH B CTAHOBIICHWW TE€HETHKU. BKIag poccHUCKUX M 3apyOEKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. METOJbl TEeHETHKU (THOPUIOJIOTHYCCKUM, IUTOTCHETUYECKUM,
MOJIEKYJISIpHO-TeHEeTHYeCKHii). (OCHOBHBIE T'€HETHYECKHE TMOHATUA. | eHeThueckas
CHMBOJIMKA, UCTIONb3yeMasi B CXeMax CKpEITUBaHU.

3aKOHOMEPHOCTH HACJIeIOBaHMUsI TMPU3HAKOB, ycCTaHOBIeHHble [. Menaenem.
MonorubpuaHoe CKpemrBaHue. 3aKOH €IUHO00pa3usi THOPUIOB MEPBOTO TMOKOJIEHUS.
[IpaBuno qoMUHUpPOBAHUA. 3aKOH PaCIICTUICHHS MPU3HAKOB. [ UIIOTE3a YMCTOTHI raMer.
[TonHOE U HETOJIHOE TOMUHHPOBAHHUE.

JuruOpunHoe cKpeluBaHue. 3aKOH HE3aBUCHMOI'O HACIEOBAHMS IPU3HAKOB.
[[uToreHEeTUYECKUE  OCHOBBI  JWTHOPHUIHOTO  CKpPEHIMBAHUSA.  AHAIM3UPYIOIIEE
cKpeluBaHue. Vcnosib30BaHHWE AHANM3UPYIOIIETO CKPEUIMBAHUS IS ONpPEACIICHUs
TeHOTHIIA OCOOH.

CuenieHHoe HacnenoBaHue Ipu3HakoB. Pabora T. Moprana mo cueENIEHHOMY
HacJe0BaHUI0 reHoB. Hapylenue clienyieHus reHoB B Pe3yJibTaTe KPOCCUHIOBEPA.



XpoMOCOMHasi TEOpHUsI HACJIEICTBEHHOCTH. | e HeTHUeCKue KapThl.

I'enetnka mnona. XpOMOCOMHOE OMNpeneseHue IMona. AYTOCOMBI M TOJIOBBIE
XpoMOCOMBI. ['OoMOraMeTHbIE U TETEPOraMeTHBIE Oprann3Mbl. HaciieioBanue mpu3HaAKoOB,
CLEIJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHUIbI H3MEHUMBOCTH: HEHACJIEACTBEHHAS U HAclieICTBEHHAs. Poiib
cpelbl B HEHACIEACTBEHHOM HM3MEHYMBOCTH. XapaKTepUCTUKA MOJIU(DUKAIIMOHHON
M3MEHYMBOCTHU. BapnanmoHHsblil pan u BapuanuoHHas kpusas. Hopma peakunu npu3Haka.
KonuyecTBeHHBbIE W KadyeCTBEHHbIE TMPU3HAKM ©U HUX HOpMma peaknuu. CBoiicTBa
MOIU(PUKAITMOHHON U3MEHUYNBOCTH.

HacnenctBenHnas, WM TEHOTHUIIMYECKas, HM3MEHUMBOCTh. KoMOMHATHBHAS
M3MEHUYUBOCTh. Mel03 M TMOJOBOW MPOIECC — OCHOBAa KOMOWHATUBHON H3MEHYHBOCTH.
MyTtanmonHass W3MEHUMBOCTh. Krnaccudukanuss MyTanuid: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. YacTtora ¥ OpUUMHBI MyTauuid. MyTareHHble  QakTopbl. 3aKOH
rOMOJIOTUYECKUX PAZIOB B HaclieacTBeHHOUM n3MenurnBoctu H. V. BaBuinoga.

BresnepHas HacneICTBEHHOCTh 1 U3MEHYHUBOCTD.

I'eneTtuka yenoseka. Kapuorun yenoBexka. OCHOBHbIE METO/IbI T€HETUKHU YEIIOBEKA!
reHeaJIoTHYeCKuil, OJIM3HENOBBIN, IUTOTCHETUYECKUM, OMOXUMHUYECKUN, MOJIEKYJISPHO-
reHeTuueckuii. COBpeMEHHOE OIpeeIeHNE T€HOTHUIIA: IOJJTHOT€HOMHOE CEKBEHUPOBAHUE,
reHOTUNHUPOBaHWE, B TOM uuciae ¢ nomombto [II{P-ananuza. HacneacTBeHHble
3a00eBaHMs  YEJIOBEKA: TCHHBIC  0O0Je3HHM, OOJC3HM C  HACJICIACTBCHHOU
MPEIPacoOKEHHOCTBIO, XpPOMOCOMHBIE Oosie3HH. ComaThuecknue M T'eHepaTUBHbBIC
myTanuu. CTBOJIOBbIE KJIETKU. [IpuUHIMIBI 370poBOTO 00pas3a >KU3HU, AUATHOCTHUKH,
npoQUIAKTUKKM W JICUEHUsT TIeHETHYecKuX  OosiesHeill. Menuko-reHeTHuecKoe
KOHCYJIbTUPOBaHUE. 3HAUYCHUE MEIUIIMHCKON T€HETHUKH B MPEAOTBPAIICHUH U JICUCHUH
TEHETUYECKHUX 3a00JIEBaHMI UeoBeKa.

JleMoHCTpauum:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumpl 1 cxembl: «MOHOTHOPUIHOE CKpEIIMBAHUE U €Tr0 IMUTOTEeHETHYecKas
OCHOBa», «3aKOH pacCUICIUICHUS U €ro LUTOI€HETUYECKas OCHOBa», «3aKOH YHMCTOTHI
rameT», «Jlurubpumnoe ckpemmBaHue», «lluTonornueckne OCHOBBI JAUTHOPHIHOTO
CKpeluBaHus», «Menosy, «B3auMoIeiCTBUE AJUIEIbHBIX T€HOBY, «[ eHeTnueckne KapThl
pacTeHUM, KUBOTHBIX U YEIOBEKA», «I eHeTHKa moyay», «3aKOHOMEPHOCTH HACIEOBaHU,
CLEIICHHOTO C MoJioM», «KapuoTumbl yenoBeka U KUBOTHBIX», « BUIbI HI3MEHUMBOCTI,
«Moaudukannonnass u3MeHYMBOCTHY, «HacnemoBanue pesyc-dakropay, «leHeTnka
TPYII KpOBW», «MyTallMOHHAs U3MEHUYUBOCTHY.

O6opynoBanue:  MoJenH-anmIuKkauud  «MOHOTHOpUHOE  CKpELIMBaHHUE»,
«HenonHnoe noMuHupoBanue», «lurubpunnoe ckpemmBanuey, «llepekpéct xpomocom,
MHUKpOCKON M MHKpompemnapatr «Jlpozodmia» (Hopma, MyTanuu (GOpMBI KPBUIBEB U
OKpacku Tena), repbapuii «I opox mMoCeBHOM.

JlaGopaTopHble M NpaKTHYECKHEe PadoThI:

Jlaboparopnast pabora Ne 5. «lM3ydenwme pe3ylbTaTOB MOHOTHOPHIHOTO U
JUTHOPHUIHOTO CKPEIIUBAHUS Y TPO30(HITBI Ha TOTOBBIX MUKPOTIpETIapaTaxy.

Jlaboparopnast pabora Ne 6. «U3yueHue MoaMPUKATMOHHOW HN3MEHUYMBOCTH,
IIOCTPOEHNE BapUALIMOHHOTO PSAJa U BAPUALIMOHHON KPUBOW.



JlaGopaTtopHast pabota Ne 7. «AHanu3 MyTauMid y Apo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTax.

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

Tema 7. Cenexkuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U Ipolecc. 3apokKACHUE CENIEKIUU U TIOMECTUKALUsA. YYeHUe
H. W. BaBuioBa 0 1eHTpax NMPOUCXOXKACHUS U MHOT0OOpa3usl KyJbTYPHBIX PaCTCHHH.
[{eHTpbI IPOUCXOXKACHNS TOMAIIHUX )KUBOTHBIX. COpT, MOpoJa, ITaMM.

CoBpeMeHHbIE METOJbl CENEeKIUU. MaccoBbli M WHIUBUIAYAIBHBI OTOOpPHI B
CeJIEKIMU pacTeHUd M KUBOTHBIX. OLEHKa JKcreppepa. biam3KopoacTBeHHOE
ckpemyBaHue — MHOpuAMHT. Yucras auHus. CkpeluBaHue YUCThIX JMHUNA. ['eTepo3uc,
win rulOpunHas cuia. HepojcTBeHHOe ckpemuBaHue — ayTOpuauHr. OtnanéHHas
rubpuan3anus U e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 M INOJy4YEHHE IMOJIHUILIONIOB.
JloCTH>KEeHUS CEeNeKIIMY PaCTEHHM, )KUBOTHBIX 1 MUKPOOPTaHNU3MOB.

buoTtexHonorus Kak orpacipe Npou3BOACTBa. |'€HHas MH)KEHepus. DTalnbl CO31aHus
pexomounanTHol JIHK u Tpancrennsix oprannzmoB. Kiierounas unxenepus. Knerounsie
KYJbTYPBI. MUuKpOKIOHaIBHOE pa3MHOXEHHE pacTeHui. KionupoBanue
BBICOKOIIPOYKTHBHBIX  CEJIbCKOXO3SIICTBEHHBIX  OpPraHM3MOB. OKOJIOTMYECKHE U
stnyeckue npodiemsl. 'MO — reHeTnuecku MOJUPHUIMPOBAHHbBIE OPTaHU3MBI.

JlemoHcTpanuu:

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

Tabauup! u cxembl: KapTa «L{eHTpbl MPOUCXOXKICHUS U MHOT000pa3us KyJIbTypHBIX
pacrennit», «llopoasl nomamHUX JKHUBOTHBIX», «CoOpTa KyJIbTYpHBIX PpAacTCHHI,
«Otnanénnas rubpuausanus», «Padotel akagemuka M. @. MBanosay, «Ilomummonausy,
«OO0bekThl  OuoTexHonorum»,  «KiaeTouHele  KyJIbTypbl M KJIOHHUPOBAHHUE»,
«KoHCTpyrnpoBaHue 1 EpEeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJSKH IUIOJIOB UM KOPHEIUIOAOB TUKUX (OPM M KYyJIBTYpPHBIX
COpPTOB pacTeHuid, repbapuii «CenbCKOX03sICTBEHHBIC PACTECHUSY.

JlabopaTopHble U MpaKTHYeCKUE PadOThI:

Okckypcusi «OCHOBHBIE METOJbI M JOCTHKECHUS CEIEKIMM PACTEHUN U KUBOTHBIX
(Ha CeNeKIMOHHYIO CTaHLHUIO, TUIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBINH YYacTOK, B
TEIUIMYHOE X0341iCTBO, JJA0OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOI'O LIEHTPA)».

11 KIIACC

Tema 1. IBoTrOMOHHAsA OHOJIOTHSA.

[Ipeanocslnky BO3HUKHOBEHHUS BOJIOLMOHHOW TEOPUHU. DBOJIOLMOHHAS TEOPUS U
e€ MecTo B Ouosioruu. BnusiHue 3BOTIOIIMOHHON TEOPHH HA Pa3BUTHE OMOJIIOTUU U IPYTHX
HayK.

CuaerenbcTBa 3BOIONMU. [ [aneoHTONOrHUECKME: TOCAEA0BATEIBHOCTD MTOSIBIICHHUS
BUIOB B MAJICOHTOJIOTHYECKON JETOMUCH, mepexonHbie (opMel. buoreorpaduueckue:
CXO/ICTBO U pa3nuuue GayH 1 (Gaop MaTepuKoB U OCTPOBOB.

DOMOpUONIOTHYECKHE: CXOACTBA W Pa3Nu4yusi SMOPUOHOB  Pa3HBIX  BHJIOB
NO3BOHOUYHBIX.  CpaBHUTEIIBHO-aHATOMUYECKHE:  TOMOJIOTMYHBIE,  AHAJIOTUYHBIE,
pYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKyIIPHO-OMOXMMHUYECKUE:  CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa00IMYECKHUX Iy TeH y BCEX OPraHMU3MOB.



OpouonnonHas teopust Y. [lapBuHa. [Ipeanocbuiku BOSHUKHOBEHUS JapBUHU3MA.
JIBumKyiue Ccuiabl 3BOJIOUMK BHAOB 1O J[lapBuHY (M30bITOUYHOE DPAa3MHOKEHHE IPHU
OTrpaHMYEHHOCTH PECYPCOB, HEONPEIEIEHHAS] U3BMEHUYMBOCTh, O0pbh0a 3a CyIIECTBOBAaHUE,
€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
1 KOMOMHATUBHAS U3MEHYUBOCTD. [lomynsioHHbIE BOJIHBI U Apeid reHoB. M3omsmus u
MUTPALIHSL.

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

[IprciocoOMeHHOCTh ~ OPraHMW3MOB  Kak  pe3ysabTar dBoionuu. [Ipumepst
npucrnocoOaeHuil y opranu3MoB. ApoMop(o3bl U UANOATANTALINH.

Bun u Bunoob6pazosanue. Kpurepuu Buna. OcHOBHBIE (OPMBI BUI000pa30BaHUS:
reorpaguueckoe, IKOJIOrH4eCcKoe.

MakpoosBomtonusa.  DopMbl  3BoNOUMU:  (uUIeTHYEcKas,  JIMBEpPreHTHas,
KOHBEpIeHTHas1, napasienbHas. HeoOpaTumMocTh 3BONIOIUY.

[IpoucxoxaeHue OT HECNEeUHAIU3UPOBaHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTuBHas paaualys.

JleMoHCTpaum:

[Toprpetsr: K. JIunneit, XK. b. Jlamapk, Y. JapBun, B. O. KoBanesckuii, K. M. bap,
D. I'ekkenp, @. Mronnep, A. H. Cesepiios.

Tabnmuiel U cxembl: «Pa3BUTHE OPraHMYECKOro MHUpa Ha 3emiie», «3apoJibIiu
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «Dopmbl OOpHOBI 3a CYIIECTBOBAHHE,
«EctectBenHbIit 0T60p», «MHOrooOpa3ue cOpToB pacTeHui», «MHoOrooopasue mopoj
KUBOTHBIX», «llomynsimuuy, «MyTanMoHHAsE HW3MEHYHBOCTHY, «ApomMopdo3bi»,
«Mnunoanantanun», «O0mas nereHepanus», «JBrwkyiue cuiabl 3Bomonun», «Kapra-
cxema wMmapmpyrta mnyremectsus Y. Jlapsuna», «boprba 3a cymiecTBoBaHHEY,
«IIpucnoco6eHHOCTh OpraHU3MOBY, «I"eorpadpuueckoe BUJI000pa30BaHUE,
«DKOJIOTNYeCcKOe BUA000Pa30BAHUE.

O6opynoBaHue: KOJUICKITUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH, HAOOp
MJI0JIOB M CeMsiH, KoJuleKuusi «[Ipumepsl 3alllUTHBIX TMPUCTOCOOIEHUM Y KUBOTHBIXY,
Mozesb « OCHOBHbBIE HAMPABIICHUS 3BOJIIOIUNY, 00bEMHAA MOJieib « CTpOSHHE TOJTOBHOTO
MO3ra MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, KoueKus «DOpMbI COXPAaHHOCTH MCKOMAEMBIX
KUBOTHBIX M pacTeHHil», mojenb anmiaukanus «llepekpéct XpomMocom», Bla)KHbIE
npenapatel  «Pa3BuTHe Hacekomoro», «Pa3BuTHe JArymIKH», MHKpOIpemnapar
«/Ipozoduna» (Hopma, MyTari GOPMbI KPBUTHEB U OKPACKH TETA).

JlaGopaTopHble M paKTHYEeCKHe PadoThI:

Jlaboparoprast pabora Ne 1. «CpaBHeHHE BHIOB IO MOP(POIOTHIECKOMY
KPUTEPUION.

JlaGopatopHast pabota Ne 2. «OmucaHue NPUCTIOCOOJIEHHOCTH OpPraHM3Ma U e
OTHOCHUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHUE W pa3BUTHE )KU3HU HA 3eMJie.

JloHayuHble TIpeACTaBICHUS O 3apOXKIACHUU KU3HU. HayuHble THUIOTE3bI
BO3HUKHOBEHHMsI JKM3HHM Ha 3emiie: aOMoreHe3 W MaHchepMus. XUMHUYECKash SBOJIOIMS.



AOUOTEHHBIN CHHTE3 OPraHUYECKUX BEIECTB U3 HEOPraHMYECKHX. DKCIEPUMEHTAIbHOE
MOJITBEPKICHUE XUMUYECKOH 3Booninu. HauanbHble STanbl OMOIOTrHYeCKON SBOITIOIUH.
['unoreza PHK-mupa. ®opmupoBaHne MeMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHUE
MPOTOKJIETKU. [IepBble KIIeTKH U X 3BOJOIUA. POPMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX
OpPraHNU3MOB.

Pa3Butue xu3Hu Ha 3emie mo 3paMm U nepuonam. Karapxeil. Apxeiickas u
npotepo3oiickas 3pel. [lameo3olickas 3pa U €€ mepuoabl: KeMOPUUCKUN, OPIOBUKCKHUM,
CUJIypUNCKUH, J€BOHCKHUM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o30¥ickas 3pa 1 €€ Iepruo/ibl: TPUACOBBIN, FOPCKUNA, MEJTOBOM.

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

XapakTepuCcTHKa KJIMUMaTa M Te0JIOTUYECKUX TmpoueccoB. (OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTENILHOTO M KMUBOTHOTO MHUpa. ApoMOp(o3bl y paCTEHUN U KUBOTHBIX.
[TosiBneHune, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHMyeckoro Mupa Kak OTpaxkeHue 3Bomonuu. (OCHOBHBIE
CHUCTEMAaTHYECKHUE TPYIIIBI OPraHU3MOB.

OBOJIIOIMSL 4YeIOBEKa. AHTpPOIOJOrus Kak Hayka. Pa3Buthe mnpeacTtaBieHUN O
IIPOUCXOXKACHUU YeJOoBeKa. MeToapl 3ydeHHus aHTpororeHe3a. CxoacTBa M pa3iandus
YeJIOBEKa U KUBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHUE YETIOBEKa.

JBuxymue cuibl (pakTopbl) aHTpororenesa. HacnencrBeHHas M3MEHUYHMBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIeCTBEHHBIH 00pa3 >KU3HU, W3TOTOBJICHUE OPYAUN TpyIa,
MBIIIEHUE, PEYb.

OCHOBHBIE CTaguM W BETBU DBOJIOLMHU YEJIOBEKAa: aBCTPAJIONMUTEKH, YermoBek
yMenbiid, YenoBek npsaMoxonsiui, YenoBek HeaHAEpTalbCKUW, YeIOBEK pa3yMHBIM.
Haxoaku ucKomaeMbIX OCTAaTKOB, BpeMs CYIIECTBOBAHMS, 00JIACTh PACIPOCTPaHEHUS,
00BEM TOJIOBHOI'O MO3ra, 00pa3 KU3HU, OPYAUSL.

Uenosedyeckue pacbl. OCHOBHBIE OOJBINHME pachl: €BPOINEOHIHAS (€Bpasuiickas),
HEerpo-aBcTpajouHasi (PKBaTopuajbHas), MOHIOJOHMIHAA (Aa3MaTCKO-aMEpPUKAHCKas).
YepTsl NOpUCIIOCOONEHHOCTH TPEACTABUTENECH YENOBEUYECKUX pac K  YCIOBHIM
cymecTBoBaHus. EquHcTBO yenoBedeckux pac. Kputuka pacusma.

JleMoHCTpaunm:

[Toptpetsl: @. Penn, JI. [Tactep, A. . Onapun, C. Munnep, I'. FOpu, Y. lapBus.

Tabmuuer u  cxembl: «Bo3nukHoBeHue CoJIHEUHOH cHCTeMBI», «Pa3Butne
OPraHU4eCKOro MHUPA», «PacturenpHas KJIETKa, «KuBoTHas KJIETKa,
«IIpokapuotnueckas kierka», «CoBpeMeHHass CHCTeMa OpPraHUYeCcKOro MHpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIIOBEKA U YEIOBEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE MECTa MaJCOHTOJOTMUYECKUX HAXOJOK IPEJKOB COBPEMEHHOTO YEJIOBEKAY,
«lpesHenmme mroan», «JpeBHue mroau», «llepBbie  COBpEMEHHBIE  JIOAWY,
«YemnoBedyeckue pacobm».

Ob6opynoBanue: Myisku «IIpoucxoxnenue venoBeka» (OHOCTBHI aBCTpaJIONUTEKA,
NUTEKaHTPOIIa, HEaHAEepTalblla, KPOMAaHbOHIIA), CIETKH WIH M300pakKeHUs KaMEHHBIX
opyauii  TEepBOOBITHOIO  YejoBeka  (KaMHHU-4YOMIMEphl,  pyOuna, ckpe0ia),
FEOXPOHOJIOTHYECKasi Tabnuua, KojuleKuus «®PopMbl COXPAaHHOCTH HCKOIAEMBIX
JKUBOTHBIX Y PACTEHUI.

JlaGopaTopHble M NpaKTHYEeCKHEe PadoThI:

[Tpaktuueckas pabora Ne 1. «M3yueHue HCKOMAEMBIX OCTATKOB pACTEHHl U
KUBOTHBIX B KOJUIEKLUSX).



DKCKypcus «IBOJIOLNS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIN
WU KpaeBeauecKuil My3ei).

Tema 3. OpranusMsel 1 OKpysKaloLas cpeaa.

OKoJIOTUSl KaK HaykKa. 3aJauyd W pa3feibl SKOJOTMH. MeTOAbl 3KOJIOTMYECKUX
UCCIIEIOBaHUM. DKOJIOTHY€CKOE MUPOBO33PEHUE COBPEMEHHOT'O YETIOBEKA.

Cpenpl oOuTaHMs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYIIHAs, I[OYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Okonornyeckue  (aktopel.  Kiaccuduxamuss  skonormdeckux — QakTopos:
abuoTuveckue, OMOTUYECKUE U aHTpOTIOreHHbIe. [leficTBre sKoIorndeckux GakTopoB Ha
OpraHU3MBlI.

AlGuotuueckue (GaKTOpbl: CBET, TEMIEpaTypa, BIAKHOCTh. DOTONEPHOTU3M.
[Tpucniocobnenuss opraHu3MoB K JIEHUCTBUIO abuoTHYeckuXx (axTopoB. buonormyeckue
PUTMBI.

buotnueckue daktopsl. Buasl OHOTHUECKMX B3aUMOJCUCTBHIA: KOHKYPEHIIUS,
XUIIHAYECTBO, cUMOMO3 u ero Qopmel. [lapazutusm, Koomepauus, MyTyaJu3M,
KOMMEHCaIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHue
OMOTHMYECKUX B3aMMOJEHCTBUN [UIsl CYIIECTBOBAHMSI OPraHU3MOB B MPHUPOIAHBIX
Cco001IeCTBaX.

DKOJIOTUYECKUE XapaKTePUCTUKHU Homyasiuuu. OCHOBHBIE MMOKA3aTEIN MOMYJIALNH:
YHUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTh, MPUPOCT, MUrpauus. JuHamuka
YHMCJIEHHOCTH MONYJISALIUU U €€ PeryJsauusl.

JlemMoHCTpaum:

[Toptpetsl: A. I'ym6oasar, K. ®@. Pynbe, O. ['ekkens.

Tabmumpslt u cxembl: kapta «llpuponmnbie 30HBI 3emimn», «Cpeabl oOUTaHUS
OopraHu3MoB», «Potonepuoauzmy», «llomynsumn», «3aKOHOMEPHOCTH POCTA YUCIECHHOCTH
NOMYJISAIUN HHPY30pUU-TyPenbkiy, «lIuieBpie enm.

JlaGopaTopHble M PaKTHYECKHEe PadoThI:

Jlaboparopnas pabota Ne 3. «Mopdonorndeckrne 0COOEHHOCTH PACTEHUI U3 PA3HBIX
MECT OOUTaHUS».

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

KOJIeycay.
[Tpaktuueckass pab6ora Ne 2. «[loacu€r MIOTHOCTM MOMYJSALUMNA pa3HBIX BHJIOB
pacTeHUI».
Tema 4. CooduiecTBa M IKOJIOrH4eCKHE CHCTEMBI.
CoobmecTBO opranu3mMoB — OwuoneHo3. CTpyKTypbl OHOLleHO3a: BHIOBas,

NPOCTPAaHCTBEHHAs, Tpopuueckas (muimieBas). Buasr-noMmuaanTsl. CBs31 B OMOIIEHO3E.

Dkonoruyeckue cuctemsl (3xocuctembl). [loHsTHE 00 3KOCHCTEME U OHOTEOLIEHO3E.
OyHKIMOHATBHBIE KOMIIOHEHTH YKOCHCTEMBI: MPOIYLEHThI, KOHCYMEHTBHI, PEIYyLEHTHI.
KpyroBopoT BemiecTB 1 MOTOK YHEPTUU B dKocucTeMe. Tpoduueckue (MHUIIEBbIC) YPOBHA
skocuctembl. [lumessie nenu u cetn. OCHOBHBIE MOKA3aTENN 3KOCHCTEMBI: OHomacca,
IPOAYKLHUSA. DKOJIOIMUECKUEe MUPaMUbL: MPOAYKIIUH, YUCICHHOCTH, OnoMaccel. CBoHCTBa
IKOCHUCTEM: YCTOWYMBOCTD, CAMOPETYJISIMS, pazButue. CyKueccus.

[TpupogHbIe YKOCHCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTeMa XBOWHOTO WIIH
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpO03KOCHCTEMBI.
Bbronornyeckoe u X035HCTBEHHOE 3HAUEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.



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

VYuenue B. U. Bepnaackoro o 6nocdepe. I'panuiipl, coctaB U CTpyKTypa 6uocgepsl.
JKuroe BemecTBo u ero GpyHKuu. OcoOeHHOCTH Onocdephl Kak ri100aabHON SKOCHCTEMBI.
Junamuueckoe paBHOBecHE U 0OpaTHas CBs3b B Ouocdepe.

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

YenoseuectBo B Ouochepe 3emiu. AHTPONOTCHHBbIE H3MEHEHHUST B Ouocdepe.
['moGanpHbIE SKOTOTHUYECKUE TPOOIEMBI.

CocyuiecTBoOBaHUE NPHUPOABI U YenoBedyecTBa. CoxpaHeHHEe OMOPa3HOOOpa3usl Kak
OCHOBa ycToitunBoctu Ouocdepbl. OCHOBA pallMOHAILHOTO YIPABJICHHUS] TPUPOJIHBIMU
pecypcamu M X UCHoJib30BaHME. JloCcTHKEHUSI OMOJIOTUU M OXpaHa MPUPOIbI.

JleMoHCTpaunm:

[Toprpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepnanckuii.

Tabmuuplr u cxemsl: «[lumesble nenu», «bHOLIEHO3: cOCTaB M CTPYKTypay,
«IIpuponusie coobiectBay, «Llenu mutanus», « Ikojgorudeckas nupamuaay», «buochepa
U YeJIOBEK», «KOCUCTEMA HIMPOKOIMCTBEHHOTO Jieca», « DKOCHUCTEMa XBOMHOTO JIecay,
«buorieno3 Bomoémay, «ArporeHo3», «lIpumepHble aHTpONOTeHHbIE BO3ICHCTBUS Ha
npupoay», « BaxkHel1re HCTOYHUKY 3arps3HEHMS BO3AyXa U IPYHTOBBIX BO/», «[louBa —
BayKHEHIIasi cocTapisitomas ouocdepo», «PakTopsl Aerpaganuu nouBy», «IlapHUKOBbIN
ahdexty, «DakTopsl pagMoaKTHUBHOTO 3arps3HeHus omochepwr», «OOmas cTpykrypa
ouocdeps», «PacnpocTpanenue xxu3Hu B Ouochepe», «O30HOBBIN dKpaH OHOCPEPH»,
«Kpyrosoport yriepona B 6uochepe», «KpyroBoport azota B Ipupoie».

OOGopynoBanue: Mojelb-anmuiMKanusg <« Tunudabie  OMOIIEHO3BI», TepOapuit
«PactutensHbie cooOmiecTBay, koyuiekiuu «buonenosy», «Bpeautenu BaxxHEHITUX
CEJIbCKOXO3SMCTBEHHBIX KYIBTYp», TepOapuu W KOJUIEKIMM pPACTEHUW M >KUBOTHBIX,
NpUHAJIKAIIME K PAa3HbIM 3KOJOTWYECKUM TpyIiaM OJHOro Buja, KpacHas kHura
Poccuiickoit ®enepanyu, n300pakeHHsi OXpaHIEMbIX BHJIOB PACTCHUM U dKUBOTHBIX.



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
oOydJalImMUMHCS  OPOrpaMM  cpedHero  oOmero  oOpa3oBaHMs:  JIMYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType IMYHOCTHBIX PE3YIABTATOB OCBOCHUS IpeAMETA « BHOTOTHS» BBIICIICHBI
CIIEIyIOIINE COCTABJIAIONIME: OCO3HAHME OOYYAIOIIMMUCA POCCUHCKON T'paskJaHCKOM
UJCHTUYHOCTH —  TOTOBHOCTM K  CaMOpPa3BUTHIO,  CaMOCTOSTEIBHOCTH  H
CaMOOIIpeICNICHUI0, HAIMYUE MOTHUBAIMM K OOY4YEHHIO OHMOJIOTHH, IIeJIEHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOCXKICHUN JIMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPATUIIUI pa3BUTUSI OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH
00y4JaroImuXcsi PYKOBOJICTBOBATHCS B CBOEH JEATENBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMH, TMPHUCYIIUMH CHCTEME OHOJIOTHYECKOTO O00pa3oBaHUs, HAJIUYWE
HKOJIOTHYECKOT0 MPABOCO3HAHMSI, CIIOCOOHOCTH CTaBUThH IIEJIM U CTPOUTH >KU3HEHHBIE
TIJIAHBI.

JIMyHOCTHBIE pPE3yNbTaThl OCBOCHMUS MHpeamera «bHOJOrusS» IOCTUTAKTCS B
€AMHCTBE YYEOHOM M BOCITUTATEIBHOMN JAEATEILHOCTH B COOTBETCTBUU C TPAAUITHOHHBIMHU
POCCUMCKHMHU  COLMOKYJIbTYPHBIMH, HCTOPUYECKUMH U JAYXOBHO-HPaBCTBEHHBIMHU
[EHHOCTSIMH, TIPUHATHIMH B OOIIECTBE TpaBWJIaMU ¢ HOPMAaMH TIOBEJCHUS U
CIOCOOCTBYIOT TpolieccaM CaMOTIO3HAHUSI, CAMOBOCTIMTAHUSI U CAMOPAa3BUTHS, PA3BUTHS
BHYTPEHHEHN MMO3ULHH JIMYHOCTH, NATPUOTU3MA, YBAXKEHUSA K 3aKOHY U MPABONOPSIIAKY,
YEJIOBEKY TPyJa U CTaplieMy MOKOJEHHUI0, B3AUMHOTO YBaXKEHUsI, OEPEKHOTO OTHOIICHUS
K KyJbTYPHOMY HACJIEAUI0O W TPAJULMUSAM MHOIOHALMOHAIBHOTO Haponaa Poccuiickon
denepanyu, IPUPOAE U OKPYKAIOLIEH Cpee.

JluyHOCTHBIE pPE3yNbTaThl OCBOCHUSI ydeOHOro mpeamera «buomorus» gOMKHBI
OTpakaTb ~ TOTOBHOCTb M CIIOCOOHOCTh  OOYYaIOIIUXCS  PYKOBOJCTBOBATHCS
chopMupOBaHHOM BHYTPEHHEH MO3UIIMEH JIMYHOCTH, CHCTEMON IICHHOCTHBIX OPUEHTAIUH,
MO3UTUBHBIX BHYTPEHHUX YOEXKJIEHMI, COOTBETCTBYIOIIUX TPAJULMOHHBIM II€HHOCTSIM
poccuiickoro oOIecTBa, paclIUpEeHUEe >KU3HEHHOTO OIbITa W OMNbITa ACATEILHOCTH B
MpOIECCe pealiv3allii OCHOBHBIX HANPaBJICHUH BOCIHUTATEIBLHOW JESITEIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpaKaaHCKOro BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh TPAXKIAAHCKOW MO3UIMK OOydalomEerocs KaKk aKTHBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUICKOT0 00IEeCTBa;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MPaB M O0sI3aHHOCTEH, yBa)KCHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKON MEeSATEIbHOCTU IMPU CO3JAHUU Yy4eOHBIX
MIPOEKTOB, PEHICHUH Y4eOHBIX W MO3HABATENLHBIX 33714, BHITIOJHEHUU OMOJIOTHYECKHUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPEENATh COOCTBEHHYIO MO3UIMIO IO OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOM XKM3HU U OOBICHSATH €€



YyMEHHE YYMUTHIBaTh B CBOUX JIEHCTBUAX HEOOXOAMUMOCTh KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUSL JIOACH C pa3HbBIMU YOEXKIACHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMHU U
COLMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IMPOLIECCE COBMECTHOTO BBITIOJIHEHUS YYEOHBIX,
MMO3HABATENBHBIX M HMCCIEAOBATEIbCKUX 337a4, YBAXUTEIBHOIO OTHOIIEHUS K MHEHHIO
OTIMOHEHTOB MPHU 00CYKICHUU CITIOPHBIX BOMIPOCOB OMOJIOTUYECKOTO COJEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU ESITEIBHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIMTAHUSA:

c(OpMHUPOBAHHOCTh POCCUUCKON TPaKIAHCKONM HWICHTUYHOCTH, MNATPUOTHU3MA,
YBAKEHUSA K CBOEMY HApoOJy, UyBCTBAa OTBETCTBEHHOCTH mepen PonmnHo, ropgoctu 3a
CBOM Kpail, cBOo PoauHy, CBOM A3BIK W KyJIbTYpy, MOPONUIOE M HACTOSAIIECE
MHOTOHaIIMOHAJIBHOTO Hapoxaa Poccuu;

[ICHHOCTHOE OTHOILICHWE K NPUPOJHOMY HACICIWI0 M TMAaMATHUKAM TMPHUPO/IBI,
JnocTkeHusIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIOCOOHOCTH OIIEHUBATh BKJIaJ POCCHUUCKUX YUYEHBIX B CTAHOBJICHHUE U Pa3BUTHE
OMOJIOTUH, TTOHUMAaHUS 3HAYEHHUS OMOJIOTMU B TIO3HAHUHM 3aKOHOB TMPUPOJBI, B KU3HU
YeJIOBEKa U COBPEMEHHOTO OOIIIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHuto U 3ammute OteuecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HaHME JYXOBHBIX [IEHHOCTEW pOCCUMCKOTO HAPOIA;

c(hOopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHUS;

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

OCO3HAHHUE JUYHOTO BKJIAJIa B MOCTPOCHUE YCTOWYUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAMUTEISM, CO3JAHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO TPHUHSATUSA LEHHOCTEH CEMEWHON >KMU3HU B COOTBETCTBHM C TPATULIMSIMHU
HapojioB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYAs JCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOI0 TBOPUYECTBA, CIIOPTA, TPYAd, OOIIECTBEHHBIX OTHOIICHUM;

MMOHUMAaHWE SMOIIMOHATIBLHOTO BO3/IEUCTBUS )KUBOW MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTbH K CAMOBBIPAKEHHIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMIIEHUE ITPOSIBIIATh
Ka4yeCTBAa TBOPUYECKOW JIMYHOCTH;

S) ¢usnyeckoro BocnUTAHUA, (POPMHUPOBAHUS KYJBTYPbI 310POBbS U
IMOLMOHAIBHOIO 0JIATOMOJIYYHsA:

MOHUMAHUE W pean3anus 370pOBOTO M 0Oe30macHOro olpasa KU3HHU (370pOBOE
nuTaHue, COOJIOJICHNE TUTHMEHWYECKUX TMPaBUI W HOPM, COATIAHCHPOBAHHBIA PEXKUM
3aHSATUN U OTZIbIXA, peryJisapHas puznueckas akTUBHOCTH), O€PEKHOT0, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DM3MUECKOMY W IICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHHE LEHHOCTH MPaBUJ MHJMBUIYAIBHOTO U KOJJIEKTUBHOI'O 0E30MacHOI0
MOBEJICHUS B CUTYalUsIX, YTPOKAOIINX 3J0POBBIO U )KU3HU JIFOJIEH;

OCO3HAHUE TIOCIIEJICTBUH M HENPUATUS BPEIHBIX MPUBBIYEK (YNOTpeOIeHUS
AJIKOT0JIsL, HAPKOTUKOB, KypeHUs);

6) TPy10BOr0 BOCIIMTAHUS:

TOTOBHOCTb K TPYly, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPy 10J11001¢e;



FOTOBHOCTh K AKTHUBHOM JI€ATEJIBHOCTH TEXHOJOTMYECKONM M  COLMAIbHOMU
HAINPABJICHHOCTH, CHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH W CAMOCTOSITEIBHO
BBITIOJIHATB TaKyl0 JAESITEIbHOCTH;

UHTEpEC K pa3audHbiM cdepam MpodecCHOHATbHON AEITeNbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyayiiei mpodeccuu U peaau3oBBIBATH COOCTBEHHBIE
YKU3HEHHBIE TUIAHBL;

TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHUI0 U caMOOOpa30BaHUIO HA MPOTSHKEHUU
BCEM KU3HU,

7) 3K0JIOTMY€eCKOr0 BOCIIUTAHMSA:

AKOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOLICHHE K MPHUPOAE KAaK UCTOYHHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYILECTBOBAHUS;

NOBBIIIEHUE  YPOBHS  OKOJOTMYECKOW  KYJBTYphl: MPUOOpETEHHE  OMbITa
IUTAHUPOBAHUS MOCTYIKOB M OLIEHKM MX BO3MOJKHBIX IOCJEJICTBUU ISl OKpYXKarouei
cpenbl;

OCO3HAHME INI00ATIBHOTO XapaKTepa 3KOJIOTUYECKUX IPOOJIeM U yTeH UX pelIeHHUS;

CIIOCOOHOCTH HCIIOJIB30BaTh MpUOOpETaeMble NpPU U3YyYECHUU OHMOJIOTUHU 3HAHUS U
YMEHHS NPU PELICHUU NPOoOJIeM, CBA3aHHBIX C PAlMOHAIBHBIM MPUPOIONOIb30BaHUEM
(coburoieHre mpaBuIl MOBEJICHUS B TIPUPOJIE, HAIIPABICHHBIX HA COXPaHEHNE PABHOBECHS
B DKOCHCTEMaX, OXpaHy BHJIOB, IKOCHCTEM, Ouocdepsl);

AKTUBHOE HEIPUATHE JICUCTBUM, NPUHOCAIIUX BPEA OKPYKAIOIIEH NPUPOIHON
cpele, YMEHHE NPOTHO3UPOBATh HEOJArONpUSATHBIE SKOJOTMYECKUE MOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUIA U MPEAOTBPAIIATh UX;

HaJIM4YME Pa3BUTOrO SKOJIOTMYECKOTO MBIIUIEHHUS, 3KOJIOTUYECKOMN KYJIBTYpBbI, OIbITA
JESATENbHOCTH SKOJIOTUYECKON HANpaBIE€HHOCTH, YMEHHSI PYKOBOJICTBOBATHCSA HMHU B
M03HABaTEIbHOW, KOMMYHUKATUBHOW U COLMAJIbHON MPAKTHKE, TOTOBHOCTU K Y4acCTHIO B
NPAKTUYECKON JEATENBHOCTH IKOJIOTMYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS

c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUsI HAayKM W OOLIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JMajore KyJbTyp,
CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIIEHCTBOBAHUE S3BIKOBOM M UYMTATEIbCKOM KyJbTypbl KaK CpEJICTBa
B3aMMO/JICHCTBUS MEXY JIIOAbMH U MO3HAHUS MUPA;

NOHMMAaHHe CeM(PHUKU OMOJIOTHH KaK HayKH, OCO3HAHUS € PO B (POPMUPOBAHUH
PalMOHANILHOTO HAYYHOTO MBIIIEHUS, CO3JaHUM IEJIOCTHOTO TpeACTaBiIeHUs 00
OKpY’KalollleM MHpEe KaK O €IWHCTBE NPHUPOABI, YelIOBeKa W OOIIecTBa, B MO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH W peHIeHHH NpoOJieM COXPaHEHHUs MPUPOIHOTO
paBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUIsl COBPEMEHHON IMBUIM3ALUU:
o0OecrieyeHUs] HOBOTO YpPOBHSI Pa3BUTHUSI MEAMIMHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CIOCOOHBIX pellaThb PECypCHbIE NPOOJIEMBI PAa3BUTHUSL YEJIOBEUYECTBA,
MOKCKA MyTeH BBIXOJa U3 TTI00aTbHBIX KOJOTHYECKUX MTPOOIeM U obecrieueHus nepexoa
K YCTOMYMBOMY pPa3BUTHIO, PALlMOHAIBHOMY HCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U
(opMHUPOBAHHIO HOBBIX CTAHJAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OHOJOTHYECKUX 3HAHUM B LEISAX MOBBIIICHUS
oO1iel KyJnbTypbl, €CTECTBEHHO-HAyYHOM TIpaMOTHOCTH, KaK COCTAaBHOW 4YacTu
(bYHKIIMOHAIBHON rPaMOTHOCTH 00y4aroumxcsi, GopMUpyeMoid pH U3yuyeHUU OUOJIOTHH;



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
3aKJIIOYEHHs] HA OCHOBE HAy4YHBIX (DAaKTOB M MMEIOIIUXCS AAHHBIX C II€JIBIO MOITY4YEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHME LIEHHOCTHM HAayYHOW JI€ATEIbHOCTH, TOTOBHOCTb OCYILIECTBIATH
IPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh MHIMBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CLIOCOOHOCTB K HENPEPBIBHOMY 00OPAa30BAHUIO U CaMOOOPA30BAHUIO, K
AKTUBHOMY IIOJIyYE€HHUIO HOBBIX 3HAHUHM 1O OMOJIOTUM B COOTBETCTBUU C KMU3HEHHBIMU
NOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATDBI

MertanpenMeTHble  pe3yibTaThl OCBOEHHs ydeOHoro mnpeamera «buomorus»
BKJIIOYAIOT:  3HAauMMble Uil  (OPMHUPOBAHUS  MHUPOBO33PEHMS]  OOydarOIIUXCS
MEXIUCHUIUTUHAPHBIE  (MEXIIpeIMEeTHbIE) OOIlleHayyHble TIOHATHUS, OTpa)karoliue
LEJOCTHOCTh HAyYHOU KapTUHBI MUpa U cIeU(UKY METOJOB [TO3HAHUS, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHsl, SBJIEHUE, IPOLIECC, CUCTEMA, HAYyYHbIN (akKT,
OPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIeqOoBaHME, HaOJIOACHUE,
U3MEpEeHue, OKCIepPUMEHT M  JIpYyruX), YHHUBepcajbHble yudeOHble JeHCTBUS

(o3HaBaTebHBIC, KOMMYHHKATHUBHEIC, pEryJISITHBHBIE), oOecreyrBaronue
dopmupoBaHre  (PYHKIMOHAIBHOW TIPaMOTHOCTH M  COLMAIBHOH  KOMIICTCHIIUU
00yyJaromuxcs, CITOCOOHOCTH o0OyyJaromuxcs HCIT0JIb30BaTh OCBOCHHBIE

MEXIUCUUIJIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U YHHUBEpCaJbHblEe Yy4eOHbIE
JICUCTBYS B TO3HABATEIBHON U COLUAIBHON MPAKTHUKE.

MertanpenMeTHble  pe3yJabTaThl  OCBOCHHSI MPOTpaMMbl  CPEIHEro  oOIero
o0pa3oBaHusl JOHKHBI OTPAXkKaTh:

OgyageHne YHUBEPCAJbHBIMHU YUeOHBIMH N03HABATEIbHBIMY /I CTBUAIMMU:

1) 6a3oBble JJOTNYeCKHeE AeliCTBUSA:

CaMOCTOATENBHO (POPMYITMPOBATH U AKTYAITH3UPOBATH IPOOIEMY, pacCCMAaTPUBATh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHUM 3HAHUN MPHUEMBI JOTHYECKOTO MBILIUICHUS (aHaIu3a,
CHHTE3a, CpaBHEHHUsI, Ki1accupukanuu, 0000IIeHNs), paCKPbIBaTh CMBICI OMOIOTHYECKIX
NOHATHM (BBIACNATh HMX XapaKTepHble NpPU3HAKW, YCTAHABIMBATH CBSI3U C JIPYTUMHU
MOHSATUSAMM);

OTIPEIeNATh 1IeNIU IeATEIbHOCTH, 3a/1aBasi HapaMeTphbl U KPUTEPUU UX TOCTHIKEHUS,
COOTHOCHUTb PE3YJIbTAThI ACSITEILHOCTH C MOCTaBICHHBIMU LENSIMHU;

UCTIOJIB30BATh OMOJIOTHYECKUE TOHATHUS s OOBSICHEHUS (DAaKTOB U SBJICHUI KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUUECKHUE PAaCcCyX ACHHs (MHIYKTHUBHBIE, NENYKTUBHbIE, 110 aHAJIOTHH),
BBIABIIATh 3aKOHOMEPHOCTH M INPOTHMBOPEYUS B  PacCCMAaTPUBAEMBIX  SBJICHHUSX,
(bopMyIHpPOBATH BHIBOJIBI U 3aKIIFOUCHHS,



MPUMEHATh CXEMHO-MOJIEIbHBIE CPENCTBA MJIs TPEACTaBICHUS CYIIECTBEHHBIX
CBsI3el M OTHOIICHWM B M3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUHI
Pa3HOI0 PO/ia, BHISIBJICHHBIX B PA3JIMUHBIX HH(OPMAIMOHHBIX UCTOYHUKAX;

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

BHOCHUTHh KOPPEKTHUBBI B JIESITCIHHOCTh, OIICHUBATh COOTBETCTBHUE pPE3yIhTAaTOB
IEJISIM, OTICHUBATh PUCKU TTOCIIC/ICTBHH NESITEIHHOCTH;

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

pa3BUBATh KPEAaTUBHOE MBIILICHHUE MPU PEIICHUHN KU3ZHEHHBIX MTPOOIIEM.

2) 6a3oBbIe HCCIeA0BATEIbCKHE NeliCTBUSA:

BJIQJICTh HABBIKAMHU Y4EOHO-HMCCIICIOBATEILCKON M TMPOEKTHOW JeATEIHLHOCTH,
HaBBIKAMU pa3pelieHus npoodyieM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOATEIIEHOMY
MMOMCKY METOJIOB PEIICHHs] MPaKTHUYECKUX 3aJiad, MPUMEHEHHIO Pa3IMYHBIX METO0B
MO3HAHUS;

HCITOJIh30BaTh PA3INYHBIC BUJIBI AEATEILHOCTH I10 IMOJYYCHHIO HOBOTO 3HAHUS, €T0
WHTEpIpETaIui, TPEOoOPa30BAHUIO U IPUMEHEHHIO B YUEOHBIX CUTYaIUsX, B TOM YHUCIIE
IIPH CO37aHUH YUIEOHBIX M COLIMAIIbHBIX TIPOCKTOB;

dbopMHpOBaTh HAYYHBIM THIT MBIIUICHUS, BIAAETh HAYYHOH TEPMHHOJIOTHEH,
KJIFOYCBBIMH MOHSATHSIMHU U METOJaMU;

CTaBUTH M (POPMYIMPOBATH COOCTBEHHBIE 33]]a4H B 00pa30BaTEIBHON EATETHHOCTH
Y )KH3HEHHBIX CUTYaIlUsX;

BBISBIIATh MIPUYNHHO-CJICACTBEHHBIE CBS3U U aKTyaJIU3MpPOBATh 3a/1a9y, BHIJIBUTATH
TUTIOTE3y €€ PeIICHHs, HAaXOUTh apryMEHTHI JIJIsl JOKA3aTelIbCTBAa CBOUX YTBEPKICHUM,
3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHNUS;

aHAJM3MPOBATh ITOJYYCHHBIE B XOJC PEUICHUS 3aJaud Pe3ybTaThl, KPUTHUECKHU
OIICHUBATh UX JJOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

OCYILIECTBJISATH IeJICHANIPABICHHBIN MTOUCK MEPEHOCa CPEJICTB U CIIOCOOOB JEHCTBHS
B IIpo(hecCHOHANBHYIO CpENy;

YMETh TEPEHOCHTHh 3HAHUS B TO3HABATEIIBHYI0O W TIPAKTHYECKYHO 00JIacTh
KU3HEACATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00I1aCTelH;

BBIJIBUTATh HOBBIC UJICH, MPE/IaraTh OPUTHHAIBHBIC TTOIX0JIbI M PEIICHUS, CTABUTh
poOJIeMBI U 331a49H, JIOITYyCKAIONINE ATbTEPHATUBHBIC PEIICHHS.

3) pabora ¢ uH(popManMeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HHPoOpMaIuu (TEKCTe y4eOHOro
ocoOusl, HAYyYHO-TIOMYJISIPHON JIUTEPAType, OMOJOTUIECKUX CIOBAPSX M CIIPABOYHHUKAX,
KOMITHIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHamn3upoBaTh HHGOPMAIUIO PA3THIHBIX
BUJIOB W (opM TpencTaBieHUs, KPUTUYECKH OIEHWBAaTh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTH;

dbopMyIHpOBaTh 3aNPOCHl U MPUMEHSTh PA3JIMYHBIE METOJIBI IIPH IMOUCKE U OTOOpPE
Oouonorunueckoit nHGopmaluu, HeoOXOAUMOM /1Jisl BHITIOTHEHUSI YUeOHbIX 3a/1a4;

npuoOpeTaTh  OMBIT  HUCIOJB30BaHUS  WH(OOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATH KYJbTYPY AaKTHUBHOTO HCIIOJIb30BAHUS Pa3IUYHBIX
MTOMCKOBBIX CUCTEM;



CaMOCTOSTEIBHO BBHIOMPATh ONTUMANIbHYIO (OpMY MpEACTaBICHHUS OUOIOrHYeCKOn
nHpopManuu (cxeMbl, TpaduKd, AUATPaMMBbI, TAOIHIIBI, PUCYHKH U JIPYTOE);

MCIIOJIb30BAaTh HAYYHBIN S3BIK B KaUECTBE CPEJICTBA MpH paboTe ¢ OMOIOrMYeCcKOn
uHpoOpMalUel: TPUMEHSITh XUMHUYECKHe, (PU3NYecKne M MaTeMaTHYeCKHue 3HAKU U
CHUMBOJIBI, opMyIibl, aO00peBUATypy, HOMEHKIIATYPY, UCIOJIb30BaTh U MPE0oOpa30BbIBATh
3HaKOBO-CUMBOJIMYECKHE CPEACTBA HATJISAHOCTH;

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

OBiajgeHne yHUBEPCAJbHBIMH KOMMYHUKATHBHBIMU 1€CTBUSIMU:

1) oO1enue:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BceX c(epax KU3HU, aKTUBHO Y4acTBOBATh B
JMaJIore WM JUCKYCCHH T10 CYIIECTBY 0OCYK/1aeMOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI,
BBICKa3bIBATh CY>KJIEHUSI OTHOCUTENBHO BBIMIOJHEHUS MpeaaraéMoi 3aJauu, yYuThIBaTh
MHTEPECHI M COTTIACOBAHHOCTh MO3UIIUN JPYTUX YYaCTHUKOB JTUAJIOTA WU JUCKYCCHH);

pacrno3HaBaTh HeBepOaIbHbIE CPEICTBA OOLICHUS, TIOHUMATh 3HAUEHHE COLIMAIbHBIX
3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHUS KOHQIMKTHBIX CHTyallud, YMETh CMsT4aTh
KOH(JIMKTHI U BECTU [IEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIOCOOaMH OOIIEHHWS W B3aWMOJCHCTBUS, TOHHUMATh
HAMEPEeHUsI JPYTUX JIOACH, MPOSBIATh YBAXXHUTEIbHOE OTHOIIEHHWE K COOSCETHHKY U B
KOPpPEKTHOHN (opme HopMyIUpOBATH CBOM BO3PAXKECHHUS,;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHas 1esITeJIbHOCTh:

NOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHJIMBUTyaJIbHON pabOThI
IpU pelieHrH OMOJIOrMYecKOor MpoOieMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS
IPyNIOBBIX (OPM B3aMMOJICHCTBUS IPH PEIICHUH Y4eOHOH 3a1a4u;

BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JI€UCTBUI € YUYETOM OOIIMX UHTEPECOB
Y BO3MOKHOCTEH KaXK/I0T0 YJ€Ha KOJUIEKTUBA;

NPUHUMATh L€ COBMECTHOM JIeATEIbHOCTH, OPIraHU30BbIBATh U KOOPAMHUPOBATH
JICUCTBUSA MO €€ TOCTUKEHUIO: COCTABJIATH IJIaH ICHCTBUM, PACIPEAECIATh POJIU C YUETOM
MHEHUH YYaCTHUKOB, 00CYKJIaTh PE3yJIbTAaThl COBMECTHOM pabOTHI;

OLICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXJOT0 Y4YacTHMKAa KOMAaHJAbI B OOIIUI
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb  HOBbIE  IPOEKTHI, OLEHUBAaTh WJEHM C TMO3ULHUUA  HOBU3HBI,
OPUTMHAIILHOCTH, TPAKTUYECKOM 3HAYUMOCTH;

OCYUIECTBIISITh TO3UTUBHOE CTPATETUYECKOE MOBEACHHUE B PA3IUUYHBIX CUTYyalMsX,
NPOSIBIIATH TBOPUYECTBO U BOOOpaxeHUE, ObITh HHUIIMATUBHBIM.

OBiaieHHe YHUBEPCAJIBLHBIMH PeryJATUBHBIMHY 1€iICTBUSIMH:

1) camoopranusanus:

UCII0JIb30BaTh OMOJIOTMUECKUE 3HAHUS ISl BBISIBIICHUSI MTPOOJIEM M UX PEIICHUS B
’KU3HEHHBIX U YUYEOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOrMYECKUX 3HAHUI IEJIEBbIE U CMBICTIOBBIC YCTAHOBKHU B
CBOMX JCHCTBUAX U MOCTYIKAaX IO OTHOLIEHHUIO K KUBOM MPUPOJE, CBOEMY 370POBBIO U
3/I0POBBIO OKPYKAIOIIHNX;



CaMOCTOSITEIBHO ~ OCYILECTBIATH  ITO3HABATEIBHYK JEATEIbHOCTh, BBIABIATH
npoOaemMbl, CTaBUTb M (OPMYJIUPOBaTH COOCTBEHHbIE 33Jauyd B 00pa3oBaTEIbHOU
JEATEIBHOCTU U KU3HEHHBIX CUTYalUsAX;

CaMOCTOSTEIbHO COCTaBIATH IUIAH PEUIEHUs] MPOOJIEMbI C YYETOM HMEIOIIHUXCS
pECYpCOB, COOCTBEHHBIX BO3ZMOXXHOCTEN 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 IMPOSBICHUIO HIMPOKOW 3PYIUIMH B Pa3HBIX
00JacTsIX 3HaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbBIN U KYJIbTYPHBII ypPOBEHb.

2) CaMOKOHTPOJIb:

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

BJaJIeTh HaBBIKAMM I103HABATEJIbHOM pedIeKCur KaK OCO3HAHMS COBEpIIAeMbIX
JIEMCTBUM M MBICIUTENBHBIX IPOLIECCOB, UX PE3YyJbTaTOB U OCHOBAHMI, MCIOJB30BATh
npuéMbl pedIieKCuu AJIs OLIEHKU CUTYaIlH, BIOOpa BEPHOT'O PEIICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELIEHMS 10 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U ApTYMEHTBI IPYTUX IIPH aHAJIU3€E PE3YIbTATOB JESITEIbHOCTH;

3) npuHATHE CedH U APYrHuX:

NPUHUMATDH ce0s1, TOHUMAsi CBOM HEJAOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTHUBBI M apTYMEHTHI IPYTUX IIPU aHAJIN3€ PE3YyJIbTaTOB JEATEIbHOCTH;

IPU3HABATH CBOE MIPABO U MPABO JPYTHX HA OIINOKHY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMK IPYTOro YeJIoBeKa.

IHPEIMETHBIE PE3YJIBTATDBI

[IpenmeTtHble pe3ynbTarhl ocBoeHUs: nporpammbl COO no Ouoniornu Ha 0a30BOM
YpOBHE BKIIIOUAIOT crenupudeckue i ydebHoro mpenmera «buomorus» HayuHble
3HAHMS, YMEHUS U CIOCOObI IeWCTBUN MO OCBOEHUIO, HHTEPIIPETAIIMHU U TPEOOPa30BaHUIO
3HAaHWUW, BUJBI JEATEIBHOCTH O MOJYYEHHUIO HOBOIO 3HAHMSA M NPUMEHEHMIO 3HAHWM B
Pa3MUYHBIX Y4eOHBIX CUTYAIUSX, & TAKXKE B PEaTIbHBIX )KU3HEHHBIX CUTYAIUX, CBA3aHHBIX
¢ Ouosnorueii. B nporpamme npeaMeTHbIE pe3yabTaThl MPEACTABICHBI 110 F0JIaM 00yUeHUSI.

[TpenMeTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPaXKaTh:

c(hOopMUPOBAHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHHUS
€CTECTBEHHbIX HayK, B (POPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTHHBI
MUpa W HAYyYHOTO MHPOBO33PEHUS, O BKJIaJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOroB B pa3BUTHE OMOJIOTMH, (DYHKIIMOHAIBHOW IPaMOTHOCTH YEJIOBEKA JUISl pELIEHUS
’KM3HEHHBIX 3a]1a4;

YMEHHUE PaCKpbIBaTh COJEPKAHUE OMOJIOTMYECKUX TEPMHUHOB U TOHSTHUM: JKU3Hb,
KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB U MPEBpAIlEHUE YHEPIUH), TOMEOCTa3
(camoperyssiniysi), YpOBHEBasi OpraHu3alMsl UBBIX CHCTEM, CAaMOBOCIIPOU3BEIECHHE
(penponykuusi), HaCJIEACTBEHHOCTh, U3MEHUNBOCTD, POCT U Pa3BUTHE;



yMEHHE u3JlaraTb  OWOJIOTMYECKHE  TeopuH  (KJIeTo4yHasi, XPOMOCOMHas,
MyTallMOHHAs, [IEHTpaJbHas I0TMa MOJIEKYJIsipHOU Ouosorun), 3akousl (I'. Mennens, T.
Moprana, H. . BaBuioBa) u ydeHus (0 LIEHTpaXx MHOrooOpasus M IPOUCXOKICHUS
KyJIbTypHbIX pacTenuit H. V. BaBunosa), onpenensiTe rpaHHIlbl UX MNPUMEHUMOCTH K
YKUBBIM CHCTEMaM;

yMEHHME BIIAJIETh METOJaMU HAy4YHOTO TIO3HAHHS B OWOJIOTMH: HAONIOACHHE U
OMHCAHHUE >KHUBBIX CHUCTEM, IIPOIECCOB U SBIICHUN, OpraHU3alus M TPOBEICHUE
OMOJIOTUYECKOTO DKCIIEPUMEHTA, BBIJIBIDKCHHUE THUIIOTE3bI, BBISBICHHE 3aBHCHUMOCTH
MEXAy HCCIEAYyeMbIMHU BEIMYMHAMHU, OOBSICHEHHE TMOJYYEHHBIX Ppe3yJIbTaToB,
WCIIOJIb30BAHHBIX HAYUYHBIX TOHSATHH, TEOpPUU W 3aKOHOB, YMEHHE JEJIaTh BBIBOJLI Ha
OCHOBAHUH TOJIYYCHHBIX Pe3yJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBCHHBIE NPH3HAKH BHUPYCOB, KJICTOK TPOKAPHUOT U
9YKAapHOT, OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB:
oOMeHa BeIeCTB U TMPEBpAIICHUs PHEPrHH B KIETKe, (POTOCHHTE3a, MIACTUYECKOTO U
PHEPTeTUYECKOTO0 OOMEHa, XEMOCHHTe3a, MHUTO03a, Meio03a, OIUIOJOTBOPECHHS,
Pa3MHOXKEHHUSI, UHIUBUTyaJIbHOTO pa3BUTHUS OpraHu3Ma (OHTOTEHE3);

YMEHHE TPUMEHATh TIOJyYCHHBIC 3HAHUSA I OOBSICHEHUS OHOJIOTHYECKUX
MPOIIECCOB U SIBIICHUH, JJI MPUHSATUS MPAKTUYECKUX PEIICHUN B MIOBCETHEBHOM )XKH3HU C
1EeNbi0 o0ecrieyeHnst 0€30MaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbS OKPY>KAIOIIUX JFOJIEH,
COONIOIEHUST HOPM TPaMOTHOTO TIOBEJCHHSI B OKpYXKAIOMIEH MPHUPOTHOW Cpene,
MOHMMAaHHE HEOOXOJMMOCTH HCIOJB30BAHUS JTOCTIKEHUN COBPEMEHHOW OHMOJOTUU U
OMOTEXHOJIOTHH TS PAIlHOHAIBHOTO MPUPOIOTIONH30BAHHS;

yMEHHE pelniaTh >JIEMEHTapHbIE TeHETHYECKHUE 3a/1auyd Ha MOHO- U JIUTUOPUIHOE
CKpEIIMBaHUE, CICTUICHHOE HAaCJICeIOBaHUE, COCTABIATH CXEMBl MOHOTHOPHIHOTO
CKpEIIMBaHUS JIUTS TIPEICKa3aHus HACJICIOBAHUS TPU3HAKOB Y OPTaHU3MOB;

yYMEHHE BBINOIHSITH JIA0OpATOPHBIE M MPaKTUYECKUe paboThl, COOIIOIATh TIPaBHUIIa
pu paboTe ¢ yueOHBIM U TabOpaTOPHBIM 000PYAOBAHUEM;

yMEHHE  KPUTHUYECKH  OIEHWBATh M  HMHTEPIPETUPOBATH  HH(POPMAIUIO
OMOJIOTUYECKOTO COJEpIKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIC 3HAHUSA W3 Pa3ITUIHBIX
HUCTOYHUKOB (CpeJcTBa MaccoBOW HH(OpPMAIMK, HAYYHO-TIOMYJISIPHBIE MAaTEPHAIIb),
OTHYECKHE AaCMEeKThl COBPEMEHHBIX HWCCJIENOBaHWW B  OWOJIOTHH, MEIUIIUHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 00001mas
OMOJIOTUYECKYI0 MH(POPMAIIUI0 U3 HECKOJbKHUX HCTOYHHUKOB, I'PAMOTHO HCIIOJIB30BATh
NOHATUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHBIE pe3yabTaThl OCBOCHUS yueOHOTo Tipeameta «buonorus» ¢ 11 knacce
JOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CHCTEME HAyYHOTO 3HAHUS
CCTCCTBCHHBIX HayK, B (POPMHUPOBAHHMHM COBPEMCHHOW C€CTECTBCHHO-HAYYHOH KApPTHHBI
MUpa W HAYYHOTO MHPOBO33PEHUS, O BKJIAQJE€ POCCUUCKHX W 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OUOJIOTHH, (QYHKIIMOHATBHONU IPaMOTHOCTH YeJIOBEKa VISl pelIeHUS
YKU3HCHHBIX 33]1a4;

YMEHHE PaCKpBIBaTh COACpXKAHUE OWOJIOTMYECKHX TEPMUHOB W TIOHSATHH: BUJ,
NOMyJsusl, TEeHO(MOHMA, SBOJIONUS, JABWXKYLIME CHIbl  ((QakTopbl) 3BOJIOLUH,
NPUCTIOCOOICHHOCTh ~ OPTaHM3MOB, BHA000pa3oBaHME, HKOJOTUYECKHE (PaKTOPHI,



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

yMEHHME H3JIaraTh OMOJIOrMYEcKHe Teopuu (3BoatounoHHas teopus Y. JlapBuHa,
CHUHTETHYECKAas TEOPHUS IBOJIOLINHN ), 3aKOHBI 1 3aKOHOMEPHOCTH (3apO/IBIIIIEBOTO CXOICTBA
K. M. bapa, yuepenoBanus riaBHbIX HampasieHui u mytei ssomonuu A. H. Ceseprosa,
yueHus o 6uochepe B. W. BepHaackoro), onpenensiTh rpaHUIbl UX MPUMEHUMOCTH K
YKUBBIM CHCTEMaM,;

YMEHHUE BIJIAJIETh METOJAMU HAy4YHOrO IO3HAHHMS B OWOJIOTMU: HAONIOJCHHE U
OMKMCAHHUE JKHUBBIX CHUCTEM, TIPOIECCOB U SBIICHUN, OpraHu3alus UM TPOBEICHUE
OMOJIOTUYECKOTO DKCIIEPUMEHTA, BBIJIBIDKCHHUE THUIIOTE3bI, BBISBICHHE 3aBHCHUMOCTH
MEXAy HCCIEAYyeMbIMH BEJIMYMHAMHU, OOBSICHEHHE TMOJYYEHHBIX Ppe3yJIbTaToB,
WCIIOJIb30BAHHBIX HAYUYHBIX IMOHSATHH, TEOpPUUW W 3aKOHOB, YMEHHE JENaTh BBIBOJBI Ha
OCHOBAHUU TOJIYYEHHBIX Pe3yJIbTaTOB;

yYMEHHE BBIJICTISATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUSI OMOJIIOTMYECKUX OOBEKTOB:
BUJIOB, TOMYJSIUNA, MPOIYIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OHOTEOIICHO30B U
HKOCUCTEM, OCOOCHHOCTH IPOIIECCOB: HACIEACTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOTO
oTOOpa, BUI000pa30BaHuUs, IPUCITOCOOIEHHOCTH OPTaHU3MOB, JEUCTBUS KOJIOTHIECKUX
(dbakTOpoB Ha OpraHU3MBI, IMEpPEHOCa BEHIECTB W TOTOKAa JHEPTHH B JKOCHCTEMAX,
AHTPOTIOTEHHBIX U3MEHEHHUI B SKOCHUCTEMax CBOEM MECTHOCTH, KPyroBOpPOTa BELIECTB U
OMOre0OXMMHUYECKUX ITUKIIOB B Ouocdepe;

yMEHHE TMPUMEHSATh TOJyYCHHbIE 3HAHUS JJs OOBSICHEHUS OMOJIOTHYECKUX
MIPOIIECCOB U SIBJICHUH, JJISI MPUHSATHS MPAKTUYCCKUX PEIICHUHN B MIOBCECTHEBHOM YKU3HU C
1enpio odecredyeHus: 0€30MacHOCTH CBOETO 370POBbS M 310POBbsl OKPY>KAIOLIUX JIIOJIEH,
cOOJIOJIEHUS HOPM TpaMOTHOTO TIOBEJIEHUS B OKpY’Kalollled NpUpPOIHON cpejne,
NOHMMAaHHE HEOOXOAMMOCTU HCIONb30BAHUS JOCTUKEHUN COBPEMEHHOW OMOJIOTHUU IS
paIMoOHAIBLHOTO MPUPOIOTIOIB30BAHUS;

yMEHHE pelaTh 3JIEMEHTapHble OHOJIOTUYECKHUE 3a/1ayd, COCTaBISATH CXEMbl
nepeHoca BEUIECTB U SHEPTUH B IKOCUCTEMAX (LIENU MUTaHUs);

YMEHHE BBINOIHATH JIaOOpaTOPHbIE U MpaKTUYECKUe paboThl, COOMI0IaTh paBUIIa
npu paboTe ¢ yu4eOHBIM U JTa00paTOPHBIM 000PYAOBAHUEM;

yMEHHE  KPUTHYECKH  OICHWBAaTh W  HHTEPIPETUPOBATH  HHGPOPMAIUIO
OMOJIOTMYECKOT0 CO/CpXKaHUs, BKIIOYAIONIYIO ICEBJIOHAYYHBIE 3HAHMS M3 Pa3IUYHBIX
HUCTOYHUKOB (CpeJCcTBa MAacCOBOW HH(OpPMAIUU, HAYYHO-TIOMYJISIPHBIE MAaTEPHAIIBI),
paccMaTpuBaTh INI0OAJIbHBIE SKOJOTHYECKUE MPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH
10 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UILIUIO;

yMEHHE CO03/1aBaTh COOCTBEHHBIE MHUCHBMEHHBIE U YCTHBIE COOOIICHUs, 00001Ias
OMOJIOrMYECcKy0 MH(POPMALMIO U3 HECKOJbKMX HCTOYHUKOB, I'PAMOTHO HCIIOJIb30BaTh
NOHATUHHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoaunuecTBO yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
n/n MPOrpamMMmbl Bcero Kourpoaenrie  Ipakruieckue oOpa3oBaTe/IbHbIE
padoThI padoThbI pecypes
bu6anorexa IIOK
I bronormi kax Hayka 2 0.5 https://m.edS(])_E).ru/7f4 1¢292
2 JKuBble CUCTEMBI U UX OpTraHU3aIus 1 bubmorexa ITOK
https://m.edsoo.ru/7{41¢292
3 XUMHUYECKHUI COCTAB U CTPOCHUE ] 1 bubanoreka [JOK
KJICTKH https://m.edsoo.ru/7f41¢292
4 KuzHenesaTeabHOCTh KIETKHA 6 Eggf;ﬁiﬁi?rﬁ 7£416292
5 PasMHO)X€eHME U MHIUBUAYaTbHOE 5 1 bu6nmoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTH U U3MEHYUBOCTD ] 15 bu6mmoreka IIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
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¢292
OBIIEE KOJIMYECTBO YACOB I1O 34 0 4

I[TPOTPAMME




11 KUIIACC

Kosaun4yecTBO yacon DJIeKTPOHHBbIE
Ne i/ E;:rl\;?;qo;;::me PAICIIOB H TEM Beero KonTpoabusie IIpakTnyeckue glg;g?::ab;gmﬂue
padoThI padoThI pecypeb
bub6anoreka IJOK
I OBomoUKOHHas OHONOrHA ? I https://m.edS(I)_E).ru/7f41cc74
) BoO3HUKHOBEHHUE U Pa3BUTHE 9 05 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/7t41cc74
bu6anoreka IIOK
> Peseparoe Bpems 2 https://m.edscI)_E).ru/7f4lcc74
OBIIEE KOJIMYECTBO YACOB I1O 34 0 75

[TPOIT'PAMME







IHOYPOYHOE INIVTAHUPOBAHHUE

10 KJIACC
N KounvecTBO 4acos Jlata DJIeKTPOHHBbIE HU(PPOBbIE
A Tema ypoka Kontpoabnbie IIpakTuueckue 00pazoBaTebHbIe
n/n Bceero H3y4YeHMsI
padoThI padoThI pecypcnl
bu6anoreka IIOK
1 buonorus B cucteMe Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e¢632a
MeToabl MO3HAHUS KUBOH
npuposl. [IpakTuyeckas
2 Eia/fcfsnf;olmﬁne 1 0.5 bubmorexa ITOK
) https://m.edso00.ru/863e6122
Pa3IMYHBIX METOJIOB TIPH
U3YYCHHUH OMOJIOTHYECKIX
00BEKTOBY
3 buonornyeckue 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/863¢674¢
MHUHEpaJIbHBIE COJIN
5 benku. CoctaB u cTpoeHue 1 bubanoreka [JOK
OCIKOB https://m.edso00.ru/863e6b72
depMeHThl —
OMOJIOrHnYECKUe
KaTaJnu3aTophl. Bu6motexa LIOK
6 Jlabopatopnas pabora No ! 0-5 https://m.edso00.ru/863¢6b72
1 «M3yuyenue
KaTaJIMTUYECKOU

AKTUBHOCTU (PEPMEHTOB




(Ha mpUMepe aMUITa3bl WIH
KaTasasbl)»

Jlenenue kinetku. MuTos.

7 VYriaeBoapl. JInnuasl Brbmiorexa IOK
' https://m.eds00.ru/863e¢6870
3 HyxknenHoBbie KHCIOTBHI. bubanoreka LHOK
ATO https://m.edsoo.ru/863e6d5c
A e g Bumiorera LIOK
) https://m.edsoo.ru/863e¢6¢88
Knerounas teopus
10 Knerka Kak 1ieyoctHas
JKHABas CHCTEMa
Crpoenue
AYKAPUOTHYECKOU KIETKH.
Jlaboparopnas pabota No
2 «3yuenne CTPOCHHA BuGnuoexa LIOK
11 ;T}::TKHE ?;T:H;él(’m . 0.5 https://m.edso00.ru/863¢6{t0
X, TP https://m.edsoo.ru/863¢716¢
OakTepuit o
MHKPOCKOIIOM Ha TOTOBBIX
MUKpoOTIpernaparax u ux
OIICAHUE»
12 OOMEeH BELIECTB U bu6mmoreka [IOK
METa00IU3M https://m.edso00.ru/863e766¢
bu6mmoreka IIOK
13 Porocures. XemocuHTes https://m.edso00.ru/863¢7c98
. bubmuoreka [ITOK
14 OHepreTHyecKui oOMeH https://m.edsoo.ru/863¢7aae
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

MUKpOTIperapaTax»
buocunt Ka.
16 Pe&?ISHI/I}I ?\Z’ai;i;loro Bubmaorexa LIOK
https://m.edsoo0.ru/863e796¢
CUHTE3a
17 Tpancnsuus — OMOCHUHTE3 bubanoreka LHOK
Oenka https://m.edsoo.ru/863e796¢
18 Hexknerounsie popmel bubanoreka LHOK
YKU3HU — BUPYCHI https://m.edsoo0.ru/863e7540
@OopMBI pa3MHOXKEHUS bubmmorexa [TOK
19 OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KIIETOK.
O11010TBOpPEHUE.
71 JlaGopartopnas paborta Ne 05 bubnuoreka [IOK
4 «3yuenue ctpoeHus ' https://m.edsoo.ru/863e81b6
MIOJIOBBIX KJICTOK HA
TOTOBBIX
MUKpOTIperapaTax
2 NunuBuayansHoe bu6mmoreka IIOK
pa3BUTHE OPTraHU3MOB https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o BuGmuorexa L[OK
23 HacJIeICTBEHHOCTH U

N3MCHUYNBOCTHU

https://m.edso00.ru/863e8612




24

25

26

3aKOHOMEPHOCTH
HacJe0BaHUs MTPU3HAKOB.
MonorubpuaHoe
CKpeIllBaHUE

Jlurndpuanoe
CKpelllMBaHuEe. 3aKOH
HE3aBHCHUMOI0
HACJICIOBAHUS TIPU3HAKOB

CuenuieHHoe
HaCJICIOBAaHUE TIPU3HAKOB.
Jlaboparopnas pabota No
5 «M3yueHne pe3yapTaToB
MOHOTHOPHUTHOTO U
JTUTHOPUTHOTO
CKpEIINBaHUS Y
Jpo30(UITBI HAa TOTOBBIX
MUKpOTIperapaTax

0.5

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

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

bubnuoreka [IOK
https://m.edso0.ru/863e8c60

27

28

I'enetuka moia.
HacnenoBanue
MPU3HAKOB, CLETUICHHBIX C
MMOJIOM

M3MEHYUBOCTb.
HenacnencrBenHas
M3MEHYUBOCTb.
JlaGopaTopHast paboTa No
6. N3yuenue
MOIU(PUKAITMOHHON
M3MEHYNBOCTH,
MOCTPOCHHE

0.5

bu6mmoreka [IOK
https://m.eds00.ru/863e8c60

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




BApUALIMOHHOTIO psJa U
BapUALIMOHHOW KPUBOW

HacnencrBennas
U3MCHYUBOCTD.
29 JlaGoparopnas pabora Ne 1 0.5 bubnuoreka [IOK
7. «AHanu3 MyTanui y ' https://m.edsoo.ru/863e8efe
Jp030(¢HIBI Ha TOTOBBIX
MUKpOTIperapaTax»
bu6anoreka IIOK
30 F'enerika seiosexa ! https://m.edsoo.ru/863e8d78
Pe3epBHbIil ypoOK.
O0001IEHHE TT0 TEME
31 «HaciencTBeHHOCTD U 1
U3MEHUYHUBOCTh
OpPTaHU3MOB)
3 Cenexkuus Kak HayKa U 1 bu6anoreka IIOK
poIrece https://m.edso00.ru/863¢9214
3| conmmmpeomtin |1 BuGarorexa LIOK
https://m.edsoo.ru/863¢9214
JKHBOTHBIX
34 buotexHosiorus kak 1 bubnuoreka [IOK
OTpacilb MPOU3BOJICTBA https://m.edso00.ru/863¢9336
OBUIEE KOJIMYECTBO 34 4

YACOB I10 ITPOTPAMME




11 KUIIACC

KoaudecTBo 4acoB

DJIeKTPOHHBbIE MU(PPOBbIE

Ne Jara
Tema ypoka Koutpoabubie IIpakTnueckue o0pa3oBarTe/ibHbIE
n/n Bcero H3y4YeHMs
padoThI padoThI pecypchbl
1 DIBOIIOINSI U METOJIBI €€ 1 bu6mmoreka [IOK
U3YYECHUS https://m.edsoo.ru/863ea20e
, | BuSorea 10K
https://m.eds00.ru/863e9570
ABOJTIOTIHH
bu6anoreka IIOK
3 Mukpossosom 1 https://m.edsoo.ru/863e9cle
[Tomynsiuus kak
AJIeMEHTapHas eAMHUIA
BUA Y SBOJIIOLUH. bubnunoreka [IOK
4 Jlaboparopuas pabora No I 0-5 https://m.edsoo0.ru/863e¢99¢c6
1 «CpaBHEHUE BUIOB IO
Mopdororuueckomy
KPUTEPHIO»
BIDKYIIUC CUJIBI
5 gHeMZII{I"ia;ISHJ; dakTopbl) 1 bubmorexa TIOK
https://m.edsoo.ru/863e9da4
HBOJIIOIIHH
6 EcTtecTBeHHBINH 0TOOD 1 1 bubnuoreka [IOK
ero (hopMbl https://m.edsoo.ru/863e¢9ed0
PesynbraThl 3BOJIIOLIMK:
IPUCTIOCOOIEHHOCTh
7 OpraHu3MOB U 1 0.5 bubnuoreka [IOK
BU000pa3oBaHue. ' https://m.edsoo.ru/863e9fde
JlaGopaTopHast paboTa Ne

2 «Ommcague




IPUCTIOCOOTIEHHOCTH
opraHusma u €€
OTHOCUTEIIBHOTO
Xapaxkrepay

Hanpasnenus u myTtu

bu6mmoreka [IOK

(paxTopkl) aHTpoOIIOreHe3a

8 MaKpO3BOJIIOLUU https://m.edsoo.ru/863e9cle
9 Heob6patumocts
ABOJTFOITUHN
10 Ucropus HKHU3HH Ha 3emuie
U METObI €€ N3YUCHUS
['unoressl
11 IIPOUCXOXKICHUS )KU3HU Ha Bubmmorexa LIOK
https://m.edsoo.ru/863ea5a6
3emiie
12 PazButue xxu3Hu Ha 3emiie bubnuoreka [IOK
0 3paM U Mepruoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATaIlbl
3BOJIIOLIMM PACTUTEIILHOTO
1 ’KUBOTHOTO MUpa.
13 [IpakTnueckas prf60Ta No 0.5 bubmorexa TIOK
https://m.edsoo.ru/863ea8bc
1 «I3yueHne nckonaeMbix
OCTaTKOB PacTEHUN U
KUBOTHBIX B KOJIJICKIIASX)
CoBpeMeHHas cucTeMa bubnuoreka [IOK
14
OpraHNyYecKoro Mupa https://m.edsoo.ru/863ea48e
15 DIBOIOIMS YEIOBEKA bu6mmoreka IIOK
(aHTpOTIOTCHE3) 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/863eaca2

20

DKONOTHUs Kak HayKa

21

22

Cpenpl oOuTaHUs U
AKOJIOTHYECKHE (HaKTOPhI

AOunoTtndeckne GaKkTOpHI.
Jlabopartopnas paborta Ne
3. «Mopdonoruueckue
0COOEHHOCTH PaCTeHUM U3
Pa3HBIX MECT OOUTAHH.
JlaGopartopnas paborta Ne
4. «BnusgHue cBeTa Ha
POCT U pa3BUTHUE YEPEHKOB
KoJIeycay

0.5

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

bu6anorexa IIOK
https://m.edsoo0.ru/863eb10e

23

24

buotnueckue pakropsl

DKOJIOTHYECKHUE
XapaKTCPUCTUKH
MOTYJISIU Y.
[TpakTuueckas padora Ne
2 «[TogcyéT mIoTHOCTH

0.5

bub6anoreka 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 ITOKA3aTenn
HKOCUCTEMBI.

27 DKOJIOTHYECKHE
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
HKOCUCTEMA 3EMIIN

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

3aKOHOMEPHOCTH
31 CyLIECTBOBAHUS
ouocdepsl

bu6mmoreka [IOK
https://m.edso0o0.ru/863ebd16

YenoseuecTBo B Ouochepe

32 3emiu

CocyliecTBOBaHHE
MIPUPOJIBI M YETIOBEUSCTBA

33

Pe3epBHBIN YypOK.
O000111eHNE TEMBI
«CooOmiecTBa u
DKOJOTMYECKHUE CUCTEMBI

34

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

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34

2.5







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMOBI

10 KIIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

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

CdopmMupoBaHHOCTh 3HaHUI O MecTe M poOJiu OUOJIOTHH B
CUCTEME HAy4yHOTO 3HAHUSA €CTECTBEHHBIX HayK, B
(hopMHUpPOBaHUHU COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHUHBI
MUpa ¥ HAyYHOTO MHUPOBO33PEHHS; O BKIAJE POCCUHUCKHX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHUU;
(YHKIMOHAIBHOW TpPaMOTHOCTH 4YeJOBEKa JUIsl peIleHUs
YKU3HEHHBIX 3a/1a4

YMeHue packpbIBaTh coepKaHue OMOJIOTMYECKUX TEPMUHOB U
HNOHATUI: U3Hb, KIETKa, OpraHu3M; MmeTtaboiu3Mm (oOMeH
BEILECTB u MpeBpalleHue SHEpPTruUn), roMeocTas
(camoperysnus), ypoBHEBas OpraHU3alus >KUBBIX CHCTEM,
CaMOBOCTIpOM3BeZiIeHUE (PEnmpoayKIIKsi), HACIEICTBEHHOCTbD,
W3MEHUYUBOCTh, POCT U pa3BUTHE

YMeHnue wuznaratb OuOJOTMYECKHE Teopuu (KJIEeTo4Has,
XpOMOCOMHasi, MyTanuoHHasi), 3akoHbl (I'. Mennensa, T.
Moprana, H.J. BapunoBa) u yueHus (0 H€HTpax MHOT000pa3us
U TPOUCXOXKICHUS KyIbTypHbIX pactenuii H.M. BaBuiosa),
OINPEAEINIATh IPAHULIBI MX TPUMEHUMOCTH K KUBBIM CUCTEMaM

YMeHne BIaJeTh METOJIaMH HayYHOT'O TO3HAHUS B OMOJIOTHHU
(HabmroieHUE W OMKCAHME >KUBBIX CHUCTEM, IPOIIECCOB U
SBJICHUW; OpTaHU3alusi W TMPOBEACHHE OMOJIOTHYECKOTO
IKCIIEPUMEHTA, BBIBIKEHUE TUTIOTE3HI; BBISIBJICHHUE
3aBUCHUMOCTH MEX Ty UCCJIeTyeMBbIMH BEJIMYMHAMU,
OOBSICHEHUE TIONYYCHHBIX PE3yJIbTaTOB, HCIIOIb30BAHHBIX
HAYYHBIX TIOHATUN, TCOPUH U 3aKOHOB; YMEHUE JIeJIaTh BHIBOIBI
Ha OCHOBAHWU TIOJIyYCHHBIX PE3YIhTATOB)

YMeHue BhIJICNATh CYIIECTBEHHBIC MPU3HAKU BHPYCOB, KIETOK
NPOKAPUOT U IYKAPHOT, OJHOKJICTOYHBIX ¥ MHOTOKJIECTOUHBIX
OpPTraHM3MOB; OCOOCHHOCTH TPOIIECCOB OOMEHa BEUIECTB H
NIPEBPAICHUS SHEPTUH B KJIETKE, POTOCUHTE3A, IIJIACTHUECKOTO
M SHEPreTHYecKoro oOMeHa, XeMOCHHTE3a, MHUTO3a, MeWo03a,
OIUTOIOTBOPEHUS, Pa3MHOKEHUS, WHAUBUIYATHHOTO PA3BUTHUS
opranusma (OHTOTEHE3)

YMeHHe NpPUMEHSTh TOJyYEHHBIC 3HAHUS JJIs OOBSICHEHUS
OWOJIOTUYECKUX TIPOIIECCOB U SBJICHUWH, JUISl TPUHSATHUS
MIPAKTUYECKUX PELICHUW B ITOBCEJHEBHOM XHU3HU B LEISX




oOecrieyeHHsl O€30MaCHOCTH CBOETO 3/10pPOBbsi U 370pPOBBS
OKPYXKAIOIIUX JIIOJIeH, COOIOJEHUSI HOPM TPaMOTHOTO
MOBEJICHUSI B OKpYKaIOIIEH NPUPOJHON Cpejie; MOHMMaHue
HEOOXOUMOCTH HCIOJIb30BAHUS JOCTHKEHUN COBPEMEHHOU
Owosmorm W OMOTEXHOJIOTHMH U1  palMOHAJIBLHOTO
MIPUPOJIONIOJIB30BAHUS

VYMeHue pemaTtb J3JICEMCHTAPHBIC TCHCTHUYCCKHUC 3aJjadyd Ha
MOHO- 151 ,Z[I/IFI/I6pI/II[HOG CKpCIIMBaHUC, CHCIINICHHOC
HacCJICIOBAaHUC, COCTaBJIATH CXCMbI MOHOFH6pH,Z[HOPO
CKpCIIMBaHUA OJId NPCACKA3aHUA HACICAOBAHHA IIPU3HAKOB Y
OpraHn3mMoB

VYMeHue BBIIOJIHATH J1aOOPAaTOpHBIE U MPaKTHUYECKHUe padoThI,
coOiroaaTh IpaBuiia Mpu padboTe ¢ yueOHbIM U J1a00paTOPHBIM
00opyTI0BaHHEM

YMeHHe KpPUTHYECKH OLEHHUBaThb M  HMHTEPHPETUPOBATH
nHpopMaluio OHWOJTOTUYECKOT0 COJACPKaHUSI, BKIIOYAIOIILYIO
TICeBJIOHAYYHBIC 3HAHUA W3 PA3NMYHBIX HCTOUHUKOB (CMU,
HAy4HO-MIOMYJIAPHBIE ~ MaTepHalbl); JTHYECKHUE  aCHEKThI
COBpPEMEHHBIX HCCJICIOBaHMI B OHOJIOTHUH, MEIUIIMHE,
OMOTEXHOJIOTUHU

VYMeHue co3gaBaTh COOCTBEHHbBIE NHCbMEHHBIE U YCTHBIE
coobmienus, o0000mas Ouosornyeckyro uHpopMalu U3
HECKOJIBKUX VCTOYHUKOB, IPaMOTHO UCII0JIb30BATh
MOHSITUMHBIN anmnapat OMOJIOTHU

IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOCHUS
OCHOBHOMH 00pa30BaTe/ILHOI NMPOrPaMMbl CPeHero 001ero
oOpa3oBaHus

CchopMupoBaHHOCTh 3HAHWA O MECT€ M pPOJIM OWOJIOTHUH B
CHCTEME HAay4YHOTO 3HAHMA E€CTECTBEHHBIX HAayK, B
(GhOopMUPOBAHNH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHEI
MHUpPa U HAay4YHOTO MHPOBO33PEHHUS; O BKIAJE POCCUHUCKUX H
3apyOeKHBIX YYEHBIX-OMOJOTOB B pa3BUTHUE OHOJIOTHH;
(YHKIIMOHAIBHOM TPAaMOTHOCTH 4YEJIOBEKa JUISl  PEIICHHUS
KU3HEHHBIX 3a]1a4

7

8

9

10

11 KJIACC

Kon
NMpoBepPsSIeMOro
pe3yjabTara

1

2

YMeHue packpbIBaTh COAepKaHuE OMOJIOTMUECKUX TEPMUHOB U
HNOHATUI: BUJ, TOMYJISALUS, TeHO(OH I, BOIIOLUS, IBUXKYIINE
cuitbl ((paKTOPBI) IBOTIOINH, PUCTIOCOOTIEHHOCTh OPTaHU3MOB,
BU000pa30BaHUE, SKOJIOIMYECKUE (DAKTOPhI, HKOCHUCTEMA,
IOPOAYLEHTbI, KOHCYMEHTBI, pEAyLEHTbl, LEeNu IUTaHUs,
IKOJIOTHYECKas mupaMuia, OnoreoreHo3, obnocdepa




YMeHue uznaraTb OHOJOTMYECKUE TEOPUU (IBOJIIOIIMOHHAL
teopust Y. [lapBuHa, cUHTeTHYECKass TEOpPUS DBOJIOLNH),
3aKOHBl M 3aKOHOMEPHOCTH (3apoabliieBoro cxoactsa K.M.
bapa, yepenoBanus rIaBHBIX HAIIPaBICHUN U ITyTEH BOJIIOLUN
A.H. CeseprioBa, yuenuss o 6uochepe B.M. Bepuanckoro),
OIPEEIIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM

YMeHue BIaJeTb METOJIaMU HAy4YHOI'O MO3HAHMS B OMOJIOTUU
(HabmroleHue M ONHMCAHHWE KHUBBIX CHCTEM, IPOLIECCOB HU
SBJICHUM; OpraHu3anuss W MpOBeJeHHE OUOJOTHYECKOIO
DKCIEPUMEHTA,  BBIIBW)KCHME  THUIIOTE3bl;  BBISBIICHHE
3aBUCUMOCTHU MEXKIY UCCIIEAYEMBIMU BEIINYUHAMH,
OOBSICHEHHE TIOIYYEHHBIX pe3yJlbTaTOB, HCIOIb30BAHHBIX
HAy4YHBIX IIOHATHUN, TEOPUM U 3aKOHOB; YMEHHE [1€]1aTh BBIBOIbI
Ha OCHOBAHUU MOJIyYEHHBIX PE3yIbTATOB)

YMeHHE BBIACNATH CYIIECTBEHHBIC MPH3HAKA CTPOCHUS
OHMOJIOTMYECKUX OOBEKTOB: BUIOB, MOMYJISAINM, MPOIYIICHTOB,
KOHCYMEHTOB, PEIyILIEHTOB, OHMOI€OIICHO30B U DJKOCHCTEM;
O0COOCHHOCTH TMPOIIECCOB HACIICACTBEHHON H3MEHYMBOCTH,
€CTECTBEHHOTO orbopa, BUI000pa30BaHus,
MPHUCITOCOOIEHHOCTH OPraHU3MOB, JEHCTBHUS 3KOJOTHUYECKHX
(akTOpOB Ha OpraHU3MbI, IE€PEHOCA BEIIECTB M IIOTOKA
SHEPrUUd B OSKOCHCTEMaxX, aHTPOIOTCHHBIX HW3MECHEHHH B
IKOCHCTEMAaX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECCTB U
OMOreOXMMUYECKHX ITUKIIOB B Orocdepe

YMeHHe NpUMEHSTh IOJyYeHHBIE 3HAHUS JUISI OOBSCHEHHS
OMOJIOTUYECKUX TMPOLIECCOB W  SBJICHUM, [UIsl TMPUHATUSA
MPAKTUYECKUX PEIICHUM B ITOBCEJHEBHOM XHU3HU B LEISX
oOecrieyeHusi 0G€30MaCHOCTU CBOETO 3/10POBbsi U 370POBBS
OKPYXaloUUX JIIOAeH, COOMIOACHUS HOPM TPaMOTHOIO
MIOBEJICHUs B OKPY’KaIOUICH INPUPOJHOM Cpele; NOHUMaHUE
HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTUKEHUN COBpPEMEHHON
OMOJIOTHH JJISl PALlMOHATIBHOTO TPUPOIOTIOIB30BAHHUS

YMeHue pemaTrh 3JIeMEHTapHble OHOJOTHYECKHe 3aJayH,
COCTaBIISITb CXEMbl TMEpPeHOca BEUIECTB M DJHEPIUU B
sKocucTeMax (Lenu MUTAHUS)

YMeHne BBHIOTHATH JTa0OPaTOpHBIE U MPaKTHUYECKHue padoThI,
co0uo1aTh paBuia Ipu padoTe ¢ y4eOHbIM U Ta00PaTOPHBIM
00opy1I0BaHHEM

YMeHHe KpPUTHYECKH OLEHHUBaTb M HMHTEPHPETUPOBATH
nHOPMAIMIO OMOJIOTHYECKOTO COACPKAHUS, BKITFOYAIOIIYIO
NICEBJIOHAayYHbIE 3HAHUS U3 pa3iudHbIX HUcTouyHUKOB (CMU,
Hay4YHO-TIOMYJISIPHbIE MaTepuabl); paccMaTpuBaTh
rJ100abHbIE  JKOJOTUYECKHE MPOOJIeMbl COBPEMEHHOCTH,
(dhopMUpOBaTh MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULIUIO




10

YMeHue co3gaBaTh COOCTBEHHBbIE IHCHMEHHBIE U YCTHBIE
coolmieHus, o0000mas OuosorHyeckyro HuHpopMalu U3
HECKOJIbKUX UCTOYHHKOB, IpaMOTHO UCIIO0JIb30BATh
MOHATUIHBIN annapar OMoJI0ruu



IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Konx

1.1

IIpoBepsieMblii 31€MEHT COAePKAHUSA
buonorus xak Hayka

buonorus — Hayka o xuBoil npupoae. Pons 6uonoruu B popmMupoBanuu
COBpPEMEHHOM Hay4YHOU KapTHHBI MUpa. CrcTeMa OMOJIOTHYECKUX HAYK

1.2

Metonpl TO3HaHUS >KUBOM MNpUPOAbl (HAOMIOAEHHE, SKCIIEPUMEHT,
OIHCaHue, U3MEpeHHue, KJaccudukanus, MO/JICJIMPOBAHUE,
CTaTHCTUYECKast 00pabOTKa TaHHBIX)

JKuBbIe CHCTEMBI M X opraHu3anu;g

2.1

2.2

Kupbie cuctembl (OMOCHCTEMBI) KaK MpEAMET H3yYEHUs] OHOJIOTHH.
CBoiicTBa OMOCHCTEM U UX pasHOOOpa3ue

YpoBHH  oOpraHu3amuu  OWOCHUCTEM:  MOJEKYJISIPHO-TEeHETHUUCCKUH,
KJIETOYHBI, OPraHU3MEHHBIN, MOMYJIALMOHHO-BUI0BOM, SKOCUCTEMHBIH,
o6unochepHsIii

XHUMHUYECKUN COCTAB U CTPOEHUE KIETKHU

3.1

XUMHYECKUN COCTaB KJIETKU. XUMHUUYECKUE BJIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpO3JIeMEHThl. Boga u muHepanbHbie BemiecTBa. DyHKIIMU BOJBI U
MUHEpaJTbHBIX BEIIECTB B KieTke. [logaepkanre ocMOoTHUYeCKoro OanaHca

3.2

benku. CoctaB 1 cTpoeHre 6€TKOB. AMHUHOKHCIOTHl — MOHOMEPHI OETTIKOB.
He3ameHnMble 1 3aMEHUMBbIE AaMUHOKHUCIIOTEI. AMUHOKHUCIIOTHBIN COCTaB.
YpOBHU CTPYKTYypbl O€IKOBON MOJEKyJbl (NEpBUYHAS, BTOpUYHAS,
TpPEeTUYHAs U YETBEPTHUHAS CTPYKTypa). XMMHUECKUE CBOICTBA OEIIKOB.
buonornueckue pyHKIUU OEIKOB.

depMmeHTH — Ouonornueckue katanu3atopbl. CTpoeHue ¢epMeHTa:
aKTUBHBIA  ILIEHTp, cyOcTpatHas crneuuuaHocts. KodepMeHTsI.
Buramunbl. OTinuns GpepMeHTOB OT HEOPTaHUYECKUX KaTalIu3aTOPOB

3.3

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

JIunuael: TpUIMLEPHIbI, cTepouabl, ¢ochomunuast. ['mapoduibHo-
runpopoOHbIe cBOMicTBA. bronornyeckue ¢pyHkimu munuaoB. CpaBHEHHE
YTJICBOJIOB, OCITKOB M JIMTTUIOB KaK NCTOYHUKOB SHEPTUH
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Hykneunossie kucnotel: JJHK u PHK. Hyxkneotunbsr — mMoHOMEpHI
HyKiIenHOBBIX KuCIOT. Ctpoenme u ¢ynknun JHK. Crpoenne wu
¢byukuun PHK. AT®: ctpoenue u pyHKIuu

3.5

L[I/ITOJ'IOFI/I}I — HayKa O KIJICTKC. Knerounas TCOpUA. MeTtoabl HU3yUCHUA
KIJICTOK




3.6

3.7

Knerka kak wnenoctHas »xuBas cucrema. OOIIME NPU3HAKU KIETOK:
3aMKHyTas HapykHasi mMeMmOpana, moiiekynbl JIHK kak renermueckuit
anmapar, cucTeMa cuHTe3a Oerka

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

3.8

3.9

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUHAs CTEHKA, TTTMKOKAIIUKC, UX
¢bynkuuu. [lnasmartnyeckas MemOpaHa, €€ CBOWCTBA M (DYHKITHH.
[uroruazma u e€ opranouasl. OgHOMEMOpaHHBIE OPTraHOMIBI KJIETKH:
sHnomiazmaruyeckass cerb (OIIC), ammapar ['onbmku, JIM30COMBI.
[TonyaBTOHOMHBIE OpraHOWIBI KJIETKHA: MUTOXOHJIPHUHU, TUIACTHUIBI.
[IpoucxoxaeHne  MUTOXOHAPUHA W IJIACTUA. Buasl  miacTum.
HememOpanHble OpraHouibpl KJIETKH: PHOOCOMBI, KJICTOYHBIA IICHTP,
PECHUYKH, XTyTUKU. DyHKIIMM OpraHOnI0B KIeTKHU. BriroueHus

Anpo — perymsatopHbli LeHTp KiIeTku. CrTpoeHue sapa: saepHas
000J104Ka, KapHoIUIa3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BelecTB B KJIETKE

X{I/ISHGI[CHTGHBHOCTB KJIICTKHU

4.1

OOMeH BemiecTB, WM MeTa00IM3M. ACCHUMHIAINS (TIACTHYCCKUM
oOMEeH) W JIUCCUMUIAIUS (PHEPreTHUEeCKH OOMEH) — JBE CTOPOHBI
€IMHOTrO Ipouecca MeTaboau3mMa. Tumnsl 0OMeHa BEIeCTB: aBTOTPO(HbII
1 retepoTpodHbIi. Poik hepMeHTOB B 0OMEHE BEIECTB M MPEBPAIICHIN
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.
XemocuHTe3. XeMOCUHTE3UPYIole OaKkTepuu. 3HAUYCHUE XEMOCUHTE3a
IUIS )KW3HU Ha 3eMiie

4.3

DHepreTUYecKkuii OOMEH B KJIeTKe. Pacierniienue BeecTB, BbIICICHUE U
AKKyMYJIMPOBAaHUE PHEPTUM B KIIETKE. DTalbl SJHEPTETUUECKOT0 OOMEHA.
I'mukonus. Bbpoxkenue u ero Buabsl. KuciopoaHoe OKuUCIECHHE, WIIH
KJIETOYHOE JIbixaHue. D (PPEeKTUBHOCTh YHEPTETHUECKOTO 0OMEHa

4.4

Peaknun matpuuHoro cunres3a. I'enermyeckas uHdopmauusa u JIHK.
Peanmu3anus renernyeckoit nHGoOpManuu B KieTke. I eHeTHUecKuil Koa u
ero coictBa. Tpanckpunuus — matpuunbiii cuare3 PHK. Tpancnsanus —
ouocunre3 Oenka. KomupoBanme amuuokucinor. Pomp pubocom B
OuocuHTe3e Oenka

4.5

Hexknerounbie GopMbl XKU3HU — BUPYCHL. MICTOpHSI OTKPBITHS BUPYCOB
(I.1. VBanoBckuit). OCOOEHHOCTH CTPOCHHSI U KUZHEACSITEIbHOCTH
BUpycoB. bakrepuodaru. bone3nn pacTeHuii, KUBOTHBIX M 4YEJIOBEKa,
BbI3BIBaeMbIe BUpycamu. Bupyc mMmmyHonedunura denoseka (BUY) —




Bo3Oynutens CIIWM/la. Ilpodunaktuka pacrnpocTpaHEeHUss BHUPYCHBIX
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 JIHK. Ctpoenue xpomocom. XpomMocoMHbIN HAOOP
— KapuoTun. [IUIUIOWIHBIA W TalJOMIHBI XPOMOCOMHBIE HaOOPBHI.
XpomaTuasl. [uronornueckue OCHOBBI Pa3sMHOKEHUSA u
WHIUBU1yalbHOTO Pa3BUTHUS OPTaHU3MOB.

Jlenenue knetkn — muto3. Ctaauu murto3sa. [Iponeccel, npoucxoasuimue
Ha pa3HbIX CTAAUSAX MUTO3a. BMOJIOTMYECKU CMBICI MUTO3a

5.2

53

54

@dopMbl Pa3MHOXKEHHS OPTaHU3MOB: Oecroysioe U ToJioBoe. Bujs
0ecronoro pa3MHOXKEHHS: JIeJIeHHEe HaJBOe, IMOYKOBAaHUE OJHO- U
MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHWE, BEreTaTUBHOE pPa3MHOXKECHHE.
HckyccTBeHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaUCHHUE [Tl CEIeKIIUU

[TonoBoe pa3MHOXKEHHUE, €r0 OTINYUS OT OECIIONOro.

Merlios. Ctaguu menosa. [Iponeccsl, mpoucxoasimue Ha CTAIASIX Meo3a.
[ToBenaenue xpomocoMm B merose. Kpoccunrosep. buonornueckuii cMbICT
U 3HaUYeHHue Mero3a

["amerorenes — mporecc 0Opa3oBaHMs MOJOBBIX KJIETOK y >KMBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU M sSUYHUKUA. OOpa3zoBaHuE U pa3BUTHE
MIOJIOBBIX KJIETOK — raMeT (CIIepMaTO30M /1, SIMIEKIIETKA) — CIEPMaTOreHE3
n ooreHe3. OCOOEHHOCTH CTpOEHHUs SIMIEKIETOK U CIepMaTO30HI0B.
OmnonorBopenue. [lapreHorenes

5.5

NunuBuayansHoe pa3BuUTHE (OHTOTeHE3). DMOpHOHAIBHOE pa3BUTHE
(omOpuorene3). OTtanbl AMOPUOHAIBHOTO PA3BUTHUA y TO3BOHOYHBIX
AKUBOTHBIX: npobieHue, racTpyJIsiLus, OpraHoreHes.
[ToctamOpuoHanbHOE pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHSA:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BrnusiHue cpeapl Ha pa3BUTHE
OpraHu3MoB; (aKTOPHI, CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOICTBA.
Poct n pa3Butne pacrennii. OHTOreHe3 IBETKOBOI'O PACTEHHUSI: CTPOCHUE
CEMEHH, CTaJIUU Pa3BUTHUS

HaCJ'IeJICTBeHHOCTB U U3MCHYMBOCTb OpTaHU3MOB

6.1

[Ipenmer m 3amaum reHetuku. Mcropus pa3BuTHs TeHETHMKH. Bxiang
POCCUMCKUX M 3apyOE€KHBIX YUYEHBIX B pa3BUTHE TE€HETUKH. MeTombl
TeHeTUKU (TUOPUIIONIOTMYECKHUM, LHUTOr€HETUYECKUNH, MOJIEKYJISIPHO-
reHeTuueckuii). OCHOBHBIE TIE€HETHYECKHE NOHATHS. | eHeTmueckas
CUMBOJIMKA, UCIOJIb3yeMasl B CXEMax CKpeLIMBaHUI

6.2

3aKOHOMEpPHOCTH  HACJEAOBaHUsl IPU3HAKOB, YCTaHOBJEHHble [
Mengenem. MoOHOTHOpHUIHOE CKpEIIMBaHHWE. 3aKOH €IUHOO0Opa3us
ruOpUZOB TIEPBOTO TMOKOJICHHS. [IpaBWiio JOMHHHpPOBaHUSA. 3aKOH
pacuienieHus pru3HakoB. [ 'unoresa ynctorsl ramer. [loaHoe n HenosHoe
JOMUHHPOBAHUE.




JurnbpuaHoe CKpeliuBaHUe. 3aKOH HE3aBHUCHUMOTO HACIeIOBaHUS
Mpu3HaKoB. lluToreHeTnyeckrue OCHOBBI JUTHOPUIHOTO CKPEIIUBAHMUS.
Ananuzupyroiiee ckpeuuBanue. lcnonb3oBaHMe aHATU3UPYIOMIETO
CKpEIIMBAHUS JJI ONPECICHHUS] 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 M TeTepOTraMETHBIE OPTaHU3MBI.
HacnenoBaHne nMpu3HAKOB, CHEIUICHHBIX C TOJIOM

N3meHunBocTh.  Buabl  U3MEHUYMBOCTH:  HEHACIEACTBEHHAs U
HaclieACTBEHHas. Ponb cpenbl B HEHACIEICTBEHHOW HW3MEHYMBOCTH.
XapakTepucTHKa MOIU(PUKAIIMOHHOW HM3MEHUYHMBOCTH. BapuarmoHHBII
pal W BapuanMoHHas  KpuBas. Hopma peakuuu  mnpu3HaKa.
KonnuecTBeHHBIE M KAaYECTBEHHBIE NMPU3HAKM M KX HOpMa PEAKIIHH.
CaoiicTBa MOAU(PHUKAITMOHHONW U3MEHUYNBOCTH

HacnencrBenHas, win reHOTUITHYECKas, I3MEHYHBOCTh. KoMOMHaTHBHAsS
W3MEHYUBOCTh. Melo03 M MOJIOBOM MPOIIECC — OCHOBa KOMOMHATHUBHOM
W3MEHUYMBOCTU.  MyTanmoHHass  u3MeH4YHBOCTh.  Kiaccudukanms
MyTallMii: TE€HHbIE XPOMOCOMHBIE, T€HOMHBbIE. YacToTa W HOPUYUHBI
MyTanuii. MyTtareHHble (aKTOpbl. 3aKOH TOMOJOTHYECKUX PSIIOB B
HacliencTBeHHOW n3meHunBoctyd H.U. 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 uyucie ¢ nomouipto [II[P-ananu3a.
HacnencrBennbsle 3a001eBaHUs YeI0BEKa: I'€HHBIC 00J€3HH, OOJE3HHU C
HACJIEJCTBEHHON MPeapacloioKEHHOCTBIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTnieckue u TeHepaTuBHbBIE MyTauu. [[puHIUIIBI 310pOBOTO 00pa3a
KU3HHW, JUATHOCTUKH, TMNPOMUIAKTUKH U JICYECHUS TEHETHYECKHUX
Oone3neil. MeauKO-TeHETUYECKOEe  KOHCYJIbTUPOBaHHE. 3HAUYCHHE
MEJUIIMHCKON TeHETHKU B MPEAOTBPAIICHUM U JICYCHUH TCHETHUYECKUX
3a00JICBaHHUH YeIIOBEKA

Cenexnus opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuys Kak HayKa M IpoLecC. 3apOKACHUE CENEKIUU U JOMECTUKALIHS.
VYuenne H.M. BaBumoBa o 1eHTpax NMPOUCXOXACHUS U MHOT000pasus
KyJbTYPHBIX pacTeHUil. L{eHTpBI IPOUCXO0KACHHS JOMAIIHUX KUBOTHBIX.
Coprt, nopoja, mramMmm

7.2

CoBpeMeHHbIE METOJIbl CeleKUUu. MacCoBbIi W HHAUBUIYAIbHBIN
oTOOpPBEI B CENEKIMKM pacTeHWW W KUBOTHBIX. OIEHKAa SKCTEphepa.
brmuskoposcTBeHHOE CKpemmBaHWe — WHOpuAWHT. Yucras IUHUS.
CkpemmBaHue 4YMCTHIX JuHUK. ['erepos3wc, wnm THOpUIHAS CHIIA.




Heponacreennoe CKpEIIMBAHUE - ayTOpUIUHT. Otnanéuuasa
rubpunuzanus u e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 M MOJy4YeHHe
MOJIUTUIONIOB.  JIOCTIKEHHMS CeJeKIMH pPACTeHHH, JKUBOTHBIX W
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. Kinerouneie KyJabTypbl. MHKPOKIOHAIBHOE
pa3MHOXKeHHE  pacTeHuil. KioHHMpoBaHHME  BBICOKONPOIYKTHBHBIX
CEIbCKOXO35MCTBEHHBIX OpPraHU3MOB. OKOJIOTUYECKHE M ITUYECKHE
npo6suemsl. 'MO — reneTnuecku MoIu(ULIMPOBAHHBIE OPraHU3MBbI

IIpoBepsieMbIid 3JIEMEHT COIEPKAHUA
DBOIIOIMOHHAS] OUOJIOTHSI

DBOJIIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CupnerenscTBa 3BOMIONMH. [lageoHTOIOTHYECKHE: TTOCTIET0BATEIEHOCTD
MOSIBJICHUSI BHUJIOB B TAJICOHTOJOTUYECKON JIETONMCH, MEpPEeXOHbIC
dbopmbl. buoreorpaduueckue: cxonctBo u paznuuue ¢ayH u Quop
MaTEPUKOB U OCTPOBOB. OMOPUOJIOTHYECKHE: CXOJICTBA WM PA3IHUUS
SMOPHUOHOB  pa3HBIX  BHUJOB  TO3BOHOYHBIX. CpaBHUTETBHO-
AHATOMHUYECKHE: TOMOJIOTUYHBIC, aHAJOTHYHBIC, PYJUMEHTApHbBIC
OpraHbl,  aTaBU3MbL.  MOJIEKYJISPHO-OMOXUMUYECKHE:  CXOJICTBO
MEXaHW3MOB HACJICJCTBCHHOCTH W OCHOBHBIX META0OJUYCCKUX MyTEH y
BCEX OPraHU3MOB

OpomononHass teopusi Y. [lapBuna. Ilpeanocbuiku BO3HUKHOBEHHUS
napBuHM3MA. JIBMKylIMe CHUJIBl  3BOJIOLMM BUAOB 1o JlapBuUHY
(M30BITOYHOE  pPAa3MHOKEHHE  IIPM  OrPAHMYEHHOCTH  PECYpCOB,
HeompenenéHHass  WM3MEHYMBOCTh, Oopb0a 3a  CyIIECTBOBaHUE,
€CTeCTBEHHBIN 0TOOD)

1.3

1.4

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

JIBmkymme cuitbl ((pakTopsbl) IBOIIOIMH BHIOB B ITpHpoie. MyTarlmOHHBIN
npouecc U KOMOWHATUBHAs M3MEHYMBOCTh. [lOMyNsIIMOHHBIE BOJIHBI U
apeii¢ reHoB. WM3omsmus w  murpanus. EcrecTBeHHBId  0TOOp —
HanpasJAIOMMNA (akTop BOIIOLMH. DOPMBI €CTECTBEHHOT0 0TOOpA.
[Tpucroco6seHHOCT OPraHU3MOB Kak pe3yJsbTaT sBojouuu. [Ipumepst
MPUCTIOCOOIEHUH Y OpTaHu3MOB. ApoMOP(O3BI M UANOATATITAIIUH.

Bun wu BupgooOpazoBanue. Kpurtepunm Bunma. OcHOBHblE (OpPMBI
BHUI000pa30BaHus: reorpaduueckoe, IKOJIOTUIECKOe

1.5

MaxposBomionusi. DopMbl  3BOMIOLUU: (UIeTUYEeCKas, JWBEPTreHTHas,
KOHBEpIreHTHas, napajesbHas. HeoOpaTuMOCTh 3BOMIOIMU




2.1

Bo3HMKHOBEHHUE U pa3BUTHE KU3HU HA 3emiie

JloHay4yHbIE MPEICTABICHUS O 3apOKJICHUM XKH3HH. HayuHble rumoresbl
BO3HUKHOBEHHUS KU3HU Ha 3emiie: abMoreHes U naHcnepmus. Xumudeckas
3BONIOLHUS.  DKCIEPUMEHTAIBHOE  IMOATBEPXKACHUE  XUMHUYECKOUN
sBomtonnu. HadanmpHble 3Tambl OMOJIOTHYECKOM 3BOJONMHU. ['Hmoresa
PHK-mupa. IlepBbie KiIeTKH U UX 3BOIIONUSA. POPMUPOBAHUE OCHOBHBIX
TPYIII )KUBBIX OPTraHU3MOB

2.2

Pa3BuTne xxu3Hu Ha 3emiie o 3paM u nepuojaam. Karapxei. Apxeiickas u
npotepo3oiickas 3pbl. [laneo3oiickas spa u €€ mepuoapl: KEMOPHUHCKHIHA,
OPJAOBUKCKHM, CUITYPUMCKUHN, IEBOHCKUHN, KAMEHHOYTOJIbHBIN, IEPMCKUH.
Me3so30iicKkas 3pa ¥ €€ Nepruoabl: TPUACOBBIN, FOPCKUM, MEITOBOM.
KaiiHozoiickass spa W €€ mnepuojabl: NaJeOreHOBbIA, HEOTCHOBBIMH,
AQHTPOIIOICHOBBIM.  XapakTEpUCTUKA KIMMaTa M  TE€OJOTHYECKUX
nporieccoB. OCHOBHBIE 3Talbl 3BOJIOLUN PACTUTEIBHOTO M JKMUBOTHOTO
Mupa. Apomop¢o3bl y pacTeHuid U KUBOTHbIX. [losiBnIeHue, pacuser u
BBIMUPAHUE TPYMIT KUBBIX OPraHU3MOB

2.3

2.4

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

OBojronMsl  YeloBeKa.  AHTPOIOJOTHS  Kak  Hayka. Pa3Butue
MPEJICTABICHUH O TPOUCXOXKICHUU dYellOBeKa. MeToabl H3ydeHUs
anTpornioreHeza. CXoOACTBa ¥ pa3lIWyusi YeJIOBEKA U IKUBOTHBIX.
CucreMaTnyeckoe MojaoKeHue Ye0BeKa.

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

2.5

2.6

3.1

OCHOBHBIE CTaguM W BETBU DSBOJIIOIMM YEJIOBEKA: AaBCTPAJIOMMUTEKH,
UYenosek ymensbli, YenoBek npsaMoxoasmui, YenoBek HeaHAEPTaIbCKUH,
Uenosek pa3ymubiii. Haxogkum  HMCKOMaeMblX  OCTaHKOB, BpeMs
CYIIIECTBOBAHUS, 00JIACTh PACIPOCTPAaHEHUsI, O0BEM TOJIOBHOTO MO3Ta,
o0pa3 *KHU3HHU, OpYy U

Yenoeueckue packl. OcCHOBHbIE OONbIIME pachl: €BpPOMNEOUIHAS
(eBpaswmiickas), Herpo-aBCTpaONIHas (IKBAaTOpUaAIbHAs ), MOHTOJIOUHAS
(a3maTcko-amepukaHckas). UepTel IpUCIOCOOIEHHOCTH NIPEICTaBUTENEH
YeJIOBEYECKUX pac K yCJIOBUSAM CYIIECTBOBaHUA. ENMHCTBO yenoBeuecKux
pac. Kputuka pacusma

OpraHu3Mbl 1 OKpy>Karolias cpeaa

DKoJlorusl Kak Hayka. 3ajaud W paslesibl J3KOJOoruu. MeTojibl
AKOJIOTMYECKHUX UCCIIEIOBAaHUN. DKOJIOrHuecKkoe MUpoBo33peHue. Cpeabl
OOMTaHMWA OPTraHM3MOB: BOJHAs, HA3eMHO-BO3AYIIHASA, IOYBEHHAs,
BHYTPHUOPTraHU3MEHHAs

3.2

Okonornyeckue (akropel. Knaccudukamms sxomormdeckux (hakTopos:
abuotuyeckue,  OWOTHYeCKME W aHTpomnoreHHele.  /[leiicTBue
HKOJIOTUIECKHX (PaKTOPOB HA OPTAHU3MBI




3.3

34

AOuoTtuyeckue (bakTophI: CBET, TeMIeparypa, BJIAKHOCT.
®oronepuoausm.  IlpucnocoOnenus  opraHu3MOB K  JIEUCTBHUIO
abuotudeckux paxkTopoB. buonornueckue puTMbI

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,
MIPUPOCT, MUTpanys. JIMHaMHKa YUCIEHHOCTH MOIYJISIIUU U €€ PETYJIIALNS

Coo011ecTBa U DKOJIOTHUECKUE CUCTEMBI

4.1

CooOuiecTBO Opranu3mMoB — 6uoneHo3. CTpyKTypbl OMOLIEHO3a: BUI0Bas,
IIPOCTPAHCTBEHHAsA, Tpoduueckas (numenas). Bunpl-nomunanTtsl. CBs3u
B OMOLIEHO3€

4.2

Dkonorudeckue cuctembl (dkocuctemsl). lloHsitue 06 skocucreme u
OuoreoreHo3e. OyHKIMOHAJIbHbIE KOMITIOHEHTBI 9KOCHUCTEMBI:
MPOIYLIEHThI, KOHCYMEHTHBI, peayleHTbl. KpyroBopoT BelecTB U MOTOK
SHEpruu B 3Kocucteme. Tpodpudeckue (MUILIEBbIE) YPOBHU IKOCUCTEMBI.
[Tumessie nenu u cetu. OCHOBHBIE TIOKa3aTeNU SKOCUCTEMBI: OMoMacca,
MPOAYKIHUSA. OKOJIOTMYECKHE MHPAMUJbL: MPOIYKLUUH, YHUCICHHOCTH,
o6uomaccel. CBOWCTBA JKOCHCTEM: YCTOWMYHMBOCTH, CaMOPETYJISIUS,
paszButue. Cykueccus

4.3

4.4

4.5

[IpuponHble 3KOCUCTEMBI. ODKOCHUCTEMBI O3Ep U pPEK. IKOCHCTEMA
XBOWHOTO WJIM LIMPOKOJIUCTBEHHOIO JIeca.

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

buopasznoobpa3ue kak (akTop yCcTOMYMBOCTH dKocucTeM. CoxpaHeHHe
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3emiie

VYuenue B.U. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB U CTpyKTypa
ouocdepsl. Kupoe BeriectBo U ero GpyHkiuu. OcoO0eHHOCTH Guochepsl
KaK T100abHON dKOCHCTEMBI. J[MHaMu4eckoe paBHOBeCHEe W oOpaTHas
cBsi3b B Onocepe. KpyroBopoThl BemecTB 1 OMOTCOXMMHYECKUE ITUKITBI
aneMeHToB (yriepoja, a3oTa). 30HaIbHOCTH Ouochepbl. OCHOBHBIE
OMOMBI CYIIH

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

OcHOBa palMOHAIIBHOTO YTPAaBIECHUS MPHPOJAHBIMU PECypcamMu M HX
ucnojabp30oBanue. JlocTrkeHus: OMOJIOTUN M OXPaHa MPUPOIBI




YYEBHO-METOJINYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
INPOLECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YUEHUKA

* buonorus. 10 knacc. [Taceunnk B.B., Kamenckuii A.A., Py6rioB A.M. u ap.; [Tox
penakuueit [laceunuka B.B. Akimonepnoe o6mectBo «M3natensctBo «lIpocBemienne»
* buonorus. 11 kmacc. [laceunnk B.B., Kamenckumit A.A., Py6rioB A.M. u ap.; [lox
penakmueit [laceunuka B.B. Akninonepnoe o6miectBo «M3narensctBo «IIpocBemnieHue

METOIANUYECKHUE MATEPUAJIBI IJIA YUUTEJISA

1. O6mas 6uonorus. ba3zoserit yposenb. 10—11 kimacc. MeToaudeckoe mocodue K
yueOHuky A. A. Kamenckoro, E. A. Kpukcynosa, B. B. Ilaceunuka «buonorus. O0mas
ouomorust. 10—11 xmacchel. ba3oBbIif ypOBEHBY.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU
UHTEPHET

1. http://school-collektion.edu/ru, «Equnas xonnexuus unudpoBeix 00pa3oBaTENbHBIX
pecypcoB»

2. http://windows.edu/ru, «kEanHoe okHO foCcTyIa kK 00pa30BaTeIbHBIM PECYpCaM»»

3. http://fcior.edu.ru, http://eor.edu.ru, «@eaepanbHblii IEHTP UHPOPMAITUOHHBIX
00pa30BaTEIBHBIX PECYPCOB

4. http://www.ndce.edu.ru, Karanor yueOHbIX U3JJaHUI1, 3JIEKTPOHHOTO O0OPYAOBAHUS
U DJIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB JIJIsi 00IIET0 00pa3oBaHUs

5. http://www.portalschool.ru, [lIkonsHBII OpTan

6. http://www.ict.edu.ru, ®enepanbubiii nopran «MubopmanronHo-
KOMMYHHUKAIIMOHHBIC TEXHOJIOIMH B 00pa30BaHUID)

7. https://media.prosv.ru/content/?subject=22 klass=1, Menuarteka I[IpocBemnierus

8. https://marketplace.obr.nd.ru/library/lessons?filter class=1 filter subject=14,
O6pa3zoBapuym

9. https://resh.edu.ru/subject/7/1/, Poccuiickas ieKTpoHHAas IIKOJIa

10. https://myschool.edu.ru/, IOC «Mos tikomna»
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