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I[TOACHUTEJIBHASA 3AIINCKA

IMporpaMma o611ie06pa3oBaTesibHOrO TpeMeTa «Bbrosorus» NpejHa3HaueHa /i U3yuyeHus: OUoJIorun B
npoecCHOHABbHBIX  00pa3oBaTe/bHBIX OPraHU3aLUsX, peanu3yIoIuX 00pa30BaTesbHyI0 IPOrpaMMy
cpegHero obiero obpa3oBaHus B TIpefiesiax OCBOEHUs OCHOBHOW MpodeCcCHOHaNbHON 0Opa3oBaTe/bHOM
mporpammel  CITO (OITOIT CIIO) Ha 6a3e oCHOBHOTO o0OImero o0Opa30BaHUS TIPU  TO/JTOTOBKE
KBa/IM(UIMPOBAaHHBIX pab0uUMX, Cy>KaIlUX U CIIELIMAJTUCTOB CPEJJHETO 3BEHa.

IMporpamma pa3paborana Ha ocHoBe TpeboBanmii @®I'OC cpegHero obiiero obpa3oBaHUs,
TpeAbSBIsEeMBIX K CTPYKType, COJep)KaHHI0 W pe3y/lbTaTaM OCBOeHHs1 IpeameTa «buosorus», B
COOTBeTCTBUM € PekoMmeHalissMU I10 OpraHW3alMM TOJy4eHUs cpefHero o6mero o0pa3oBaHUsI B
npefie/iax OCBOeHUsi 00pa3oBaTe/IbHBIX MPOrpaMM CpeJHero INpodeccHoHasbHOro obpa3oBaHUs Ha Oase
OCHOBHOTO oOirlero obpa3oBaHusi C yuyeToM Tpe-00BaHHM  efepaNbHBIX  TOCYJAaPCTBEHHBIX
oOpa3oBaTe/lbHBIX ~ CTaHZAPTOB W TIOJy4aeMol mpodecCMM WM CIIELAAJBHOCTH  CPeIHero
npodeccuoHanbHOrO o0Opa3oBaHusi (MUCbMO [lerlapTamMeHTa TroOCyJapCTBEHHOM TONMUTUKU B cdepe
MoATr0oTOBKY pabounx Kaapos u AT10O MunobpHayku Poccum ot 17.03.2015 Ne06-259).

Copep>kaHue TporpaMmbl «BHOJIOTHsT» HAMPAB/IEHO Ha TOCTIDKEHHE CIEAYIOIIUX Lie/eit:

* monyueHue (yHZAMEHTANbHBIX 3HAaHWK o0 Ouomormueckux cuctemax (Kretka, OpraHusm,
Monynsuwsi, Bupa, Oxocucrema); UCTOPUM Pas3BUTHsL COBPEMEHHBIX TIpe/ICTaBJeHH O >KUBOU
MPUPO/Ie, BBLIAIOMINXCS OTKPBLITUSIX B OMOJIOTMUECKOW HayKe; POy OWOJIOTMYECKOM HAyKd B
(hopMHpOBaHUM COBpPEMEHHOM eCTeCTBeHHO-HayUHOW KapTHHBI MUpa; METO/Iax HayuHOTO MO3HaHKS;

* OBJaJieHre YMEHUSIMU JIOTUUEeCKH MBIC/IUTh, 000CHOBBIBATHL MECTO M POJIb OHOJIO-THUECKUX 3HAHUH B
MPaKTUUECKOH [esSTe/IbHOCTH JIFO/Iel, Pa3BUTUM COBPEMEHHBIX TEXHOJIOTHH; OIpeAe/sTh >KUBbIE
00BeKTBI B TIPUPO/Ie; TPOBOAUTEL HAOMIOIEHUS 33 SKOCUCTEMAMH C LIe/TbI0 UX OITUCAHUS U BBISABIEHHS
€CTeCTBEHHBIX W AHTPOIMOTeHHBIX U3MEHEeHUH; HaX0JUTh U aHAIU3UPOBAaTh UH(OPMALIIO O >KUBBIX
00BeKTax;

* pa3sBUTHe TI03HABATe/JIbHBIX WHTEPeCOB, WHTE/UIeKTYalbHBIX U TBOPUECKUX CIIOCODO-HOCTei
obyuvaroIuxcss B Tpoljecce W3yueHUsT OUOOTWUECKUX SIBJIEHWM; BBIIAIOMINXCS [OCTYDKEHUH
Ouosoruy, BoLIeJUIMX B OOIIeYesI0BeYeCKYI KY/IbTYpPY; CJOXKHBIX M TPOTHBOPEUMBBLIX MyTei
pa3BUTHSI COBPEMEHHBIX Hay4HBIX B3IVIS[OB, Wel, TeOpPHUM, KOHLIeMul, ruroTe3 (0 CYIIHOCTH U
MIPOUCXOKEHUH JKU3HH, Ue/IOBEKA) B X0/ie paboThl C Pa3TUUHBIMM UCTOUHUKAMU UH(GOPMALUH;

* BoOCIUTaHue yOEeKJIeHHOCTH B HEOOXOJUMOCTH TIO3HAHWS >KUBOM TIPUPO/bI, HEOOXOAU-MOCTU
PaL[MOHA/NILHOTO TIPUPO/OII0/Ib30BaHNsI, Oepe)XHOro OTHOLIeHHsT K IIPUPOJHBIM pecypcaMm Hu
OKpY>Katolliel cpefie, COOCTBEHHOMY 3/I0POBbIO; YBA)KEHUS] K MHEHHIO OMIMOHEHTa MPU 00CYKeHUH
6uosiornyeckyx mpobiem;

*  WCIOJIb30BaHWE TIPUOOPETEHHBIX OUOJIOTMUECKUX 3HAHWHA U YMEHUH B TMOBCEIHEBHOHN >KU3HU /IS
OLIeHKU TIOC/Ie[ICTBUIN CBOel [JesiTelbHOCTH (U JiesiTe/IbHOCTU JIPYTHUX JIt0-7lei) 10 OTHOIIEeHUI0 K
OKpYJKarollleld cpefie, 3[0POBBI0 NPYTUX JOJed U COOCTBEHHOMY 3710pOBLIO; 00OCHOBaHWE U
cobsofieHie Mep TPOQWIAKTUKY 3a00/ieBaHMH, OKa3aHUe TIepBOH TOMOINM TpU TpaBMaX,
cobmroieHre TIPaBHT MIOBEZIEHHST B TIPHPO/IE.

OBINAA XAPAKTEPUCTUKA YUEBHOI'O ITPEJMETA «BYOJIOI' f1»

Buonorust — cuctema Hayk, M3y4arolasi BCe acreKThbl KU3HH, Ha BCEX YPOBHSIX Opra-HU3alud >KUBOTO,
HauWHas C MOJIEKY/IIPHOTO U 3aKaHuuBast 6rocdepHbiM. OObeKTaMU U3yUeHUs OMOJIOTUU SIBJIAIOTCS JKUBbIE
OpraHU3Mbl, WX CTPOEHHE U >KM3HE/EesTeJbHOCTb, UX MHOroobpasue, TPOUCXOXKAEHWE, BOJIIOLUS U
pacripefiesieHre )KMBbIX OPTaHW3MOB Ha 3eMie.

OG61wjast 610/I0THST U3yUaeT 3aKOHBI UCTOPUUECKOT0 ¥ UH/JUBUAYAIBHOTO Pa3BUTHsI Opra-HU3MOB, 001I1e
3aKOHbI KU3HU U Te€ 0COOEHHOCTH, KOTOPbIE XapaKTePHbI /i1 BCEX BU/OB )KUBBIX CYILECTB Ha IJIAHeTe, a
TaKXKe UX B3aMMOJENCTBUE C OKPY>Karollei cpejoi.



Buosnorus, Takum o00pa3oM, SIB/ISETCA OJHON W3 OCHOBOIIOJIATAlONIMX HAyK O JKW3HH, a BJaJieHue
610/IOTMUeCKUMU 3HAaHUSIMH — OJJTHUM M3 HeOOXOJUMBIX YCJIOBUH COXpaHEeHHUs KU3HU Ha I/IaHeTe.

OcHoBy cojiepKaHus TipefiMeTa «BbUOJIOTUsSI» COCTaBJISIFOT CAeyIoLue BeAyliue Ueun: OTJIUUrTe/IbHbIe
TIpU3HaKU >KUBOM NPUPO/ibl, ee YPOBHEBasl OpraHusalys U 3BoJoLus. B cOOTBETCTBMU C HUMH BblJe/leHbl
cofiep>KaTe/lbHbIe JIMHUM: OWOMOTHS KaK Hayka; OHOJOTHYecKde 3aKOHOMEPHOCTH; MeTOJbl Hay4YHOTO
TI03HAHUSI; K/IeTKa; OPraHU3M; TIOMYJISLUS; BU/I; SKOCUCTEMBI (B TOM unciie buocdepa).

Cofep>kaHue TipeiMeTa HalpaBJIeHO Ha TOATOTOBKY OOyUaroUMXcsi K pellle-HUI0 Ba)KHEWIIHX 3afad,
CTOSAIIMX TIepef; OWONOTMUYeCcKOW HayKOW, — I10 PpalMOHaJLHOMY TIPHPOOIIO/Ib30BAHUI0, OXpaHe
OKpY»Karollleil cpe/ibl U 3[J0POBbSI TIOei.

* TIpodeccHOHANTBHBIX 00pa30BaTe/IbHBIX OPraHU3aLUsIX, peasu3yoIX 00pa30BaTes/IbHYI0 IPOrpaMmy
cpeaHero obmjero obpasoBanuss B mipesenax ocsoenus OITOIT CIIO Ha 6a3e OCHOBHOTO 00IIero
obpa3oBanus, u3yueHue mpeamera «buosorus» vMeeT CBOM 0COOEHHOCTH B 3aBUCHUMOCTH OT MPOGUIIS
npoecCHoHaILHOTO 00pa3oBaHus, 6a3upyeTcst Ha 3HAHUSIX OOYYAIOIIUXCS, TOAYUYEHHBIX TPU U3yUeHUU
Ouosiorny, XUMUH, HGU3UKH, Teorpaduu B OCHOBHOH LITKOJIe.

IMpu ocBoenun mpodeccuii CIIO wu crneumansHOcTedt CIIO TexHWyeckoro mnpoduas Mpo-
¢eccronansHOrO 00pa3oBaHus Ouosiorusi m3ydaercss Ha Oa3oBoM ypoBHe PI'OC cpepHero o6ijero
06pa3oBaHusl.

Ilpu orbGope comepkaHust rpeamMeTa «BHUOIOTHs» MUCIOMB30BaH Ky/IbTYpPO COOOpasHBIA IMOAXO[, B
COOTBETCTBUM C KOTOPBIM OOydYaroluecsi AOJDKHBI YCBOWUTH 3HAHWSI U yMeHWs, He0O0XOguUMble [Iist
(opmMupoBaHus 00IIell Ky/nbTyphl, Ompejesisiollell a/leKBaTHOe MOBe/leHHe ue/ioBeKa B OKpY)Karolei
cpefie, BOCTpeOOBaHHBIE B )KU3HU U B TTPAKTUUECKOH [1eSITeTbHOCTH.

Ocoboe BHUMaHWe YZENE€HO 3KOJOrMYecKoMy 00pa30BaHUI0O U BOCIUTAHWIO 00ydaro-IIUXCs,
(OpMUpPOBaHUID Y HUX 3HaHUM O COBPEMEHHOH ecTeCTBEHHO-HayuHOW KapTHMHe MHpa, LeHHOCTHBIX
OpYEHTALIUH, UTO CBU/IETEILCTBYET O I'yMaHU3alui O1O/I0rnyeckoro o6pa3oBaHusl.

CogepkaHue TIpeaMeTa TpefycMaTpuBaeT (opmypoBaHue y oOydaromuxcs oOIeHayuHbIX 3HAHUH,
YMEHHUI 1 HaBBIKOB, YHUBEPCAbHBIX CIIOCODOB JIeATebHOCTA U K/TFOUEBBIX KOMITETEHI[UH, BK/IFOUAOIINUX
yMeHHe CpaBHHMBaTh OHosiornyeckre OOBEKTHI, aHaIM3UpOBaTh, OLEHHWBATH M 0000m[aTh MOydYeHHbIE
CBeJleHUsl, yMeTb HaXOJWUTb W WCII0/b30BaTh KHGOPMAIMI0 M3 DPa3/MUHBIX MCTOUYHUKOB. II3yueHue
npeaMeTa «buoJiOTHs» 3aBepIlIaeTcs T0/iBefleHHeM WTOroB B (opme auddepeHIMPOBAaHHOTO 3ayeTa B
paMKax TPOMeXYTOYHOM arTecTallu CTyzAeHTOB B mpoiecce ocBoeHusi OIIOIT CIIO c nosyueHvem
cpeanero obiero obpasosanust (ITTIKPC, IITICC3):.

MECTO IIPEIMETA B YYEBHOM IIJTAHE

Ipeametr «buosorus» sB/seTCss yuebHBIM IIPEAMETOM 10 BbIOOPY U3 00si3aTe/IbHON MpeIMeTHOM
obnactu «EctectBennblie Hayku» @T'OC cpeztero obiiero oopa3oBaHusl.

* TIpodecCHOHATBHBIX 00pa30BaTebHBIX OPraHM3aLUsIX, pealu3yIoIiuX 00pa30BaTe/bHYI0 POrpaMmy
cpegHero obiiero o6bpasoBanus B Tipefenax ocBoenus OIIOIT CIIO Ha 6a3e OCHOBHOTO 0Orero
obpa3oBaHus

* 00111e06pa3oBare/ibHOM HFK/Ie yuebHoro riaHa OITOIT CITO Ha 6a3e ocHOBHOrO 0611jero 06pa3oBaHus C
nosryueHreM cpefHero obiero obpasosanus (ITTIKPC, ITTICC3).
* yuebHbix riaHax [MITKPC, ITTICC3 mecto npeamet «buoiorus» —

» cocTaBe 001e06pa3oBaTebHBIX YUeOHBIX JUCLIMIUIMH TI0 BbIOOPY, (hOPMHUPYEMBIX K3 00s3aTe/bHBIX
npeaMeTHbIX obsacteit ®T'OC cpeanero obirero obpasoBanus, A/s rpodeccuit CIIO win creljdaabHOCTe R
CIIO cooTBeTCTBYy!OIEr0 POGHIS POdheCcCHOHaNEHOTO 00pa30BaHus.



PE3YJIbTATBI OCBOEHUA ITPEIMETA

OcBoenue cofiepkaHus yuebHoro npegmera «buosorus» obecrieurBaeT AOCTIDKEHHE CTyIeHTaMH
C/lelylOLUX pe3y/IbTaToB:

JIMYHOCTHBIX:
—— c(pOpMHPOBAHHOCTb UYBCTBA FOP/IOCTH U YBaXKeHUSI K UCTOPUU U JJOCTIKEHUSIM OTeueCTBEeHHOU
OroIorMuecKoi HayKH; TIPeZICTaB/IeHHS O 1[eJIOCTHOM eCTeCTBEHHO-HAayUHOH KapTHHE MHUDa;

—— IIOHMMaHHKe B3aUMOCBSA3HU U B3aMMO3dBHUCUMOCTU €CTeCTBEHHBIX HAYK, UX BJ/IMA-HHA Ha
OKPY’Karolyro cpeny, SKOHOMHUYECKYH0, TEXHOJIOT'MYE€CKYH0, COLIMA/IbHYTO

* 3THUECKYI0 C(hephbl 1esTeIbHOCTH UeI0BeKa; —— CIIOCOOHOCTh HUCIT0/b30BATh 3HAHUS O
COBPEMEHHOM eCTeCTBeHHO-HayUHOH KapTH
He MMpa B 00pa3oBaTe/IbHOM U MPO(eCcCHOHABHOM [IeSITeTbHOCTH; BO3MOXXHOCTH
HH(OPMAIMOHHOH Cpe/ibl /171 00eCTieueH s MPOAYKTHBHOIO CaMO0OPa30BaHMUs;
—— B/IafieHre KyJIbTYPOU MBIIIIJIEHHs], CIOCOOHOCTh K 0000I1[eH IO, aHaNU3y, BOCIIPUS-THIO
uHpopmaluu B 06/1aCTH €CTECTBEHHBIX HAYK, [TOCTAHOBKE 1€/ U BbIOOPY IyTel ee JOCTIKeHUS
B npodeccroHanbHOM cdepe;

—= CIOCOGHOCTb PYKOBO/ICTBOBAThCS B CBOEH /1eSTe/IbHOCTH COBPEMEHHBIMU ITPUHIIHA-TIaMH
TOJIEPAHTHOCTH, [Jaiora ¥ COTPYAHUUYECTBA; TOTOBHOCTh K B3aMMOJIEMCTBHIO C KOJI/IETaMu,
paboTe B KOJIIEKTHUBE;

—— FOTOBHOCTh MCIOJIb30BaTh OCHOBHBIE METO/IbI 3all[UThI OT BO3MOXKHBIX [TOC/IE/ICTBUI aBapuii,
KaTacTpod, CTUXUHHBIX OeZICTBUIA;
—— ob/afaHre HaBbIKaMK Oe301acHO paboThl BO BpeMsi IIPOEKTHO-UCC/IeI0BATeTbCKOM

* JKCIIepUMEHTA/TLHOMU /1eSITeIbHOCTH, TP UCI0/Ib30BaHUH J1ab0paTOpHOro 000-py10BaHuUs;

—— CrocoOHOCTH MCTIO/B30BaTh MPUOOPeTeHHbIe 3HAHUS U YMEHUS B IPAKTUUYECKOU IeTeTbHOCTH U
TOBCeJHEBHOU JKU3HHU /1711 COO/Mo/ieHust Mep TIPO(MHUIAKTHKY OT-paBJIeHHH, BUPYCHBIX U IPYTHX
3abo0sieBaHM, CTPECCOB, BPeAHBIX MPUBLIUEK (Ky-peHusl, alKOT0JIM3Ma, HADKOMaHWH); TIPABIT
TI0Be/IeHusI B IPUPO/IHOM cpejie;

—— I'OTOBHOCTB K OKd3dHUIO nepBof/i TIOMOILU TIPpU TPABMaX, MPOCTYAHBIX U IPYTUX 3a60JIEBaHI/IHX,
OTpPaBJ/IEHUAX THIIEeBbIMU IPOAYKTAMU;

MeTanpeMeTHbIX:
—— 0CO3HaHHe COLMAaIbHOM 3HAUMMOCTH CBOeM Tpodeccui/creiiiaabHOCTH, 00/1aZiaHne MOTHBALIEH
K OCYIIIeCTB/IeHHIO TIpodecCrOHaIbHOMN /1eATeIbHOCTH;

—— TOBBIIIEHNE UHTE/JIEKTYalbHOTO YPOBHS B TIPOL[eCcCe U3y4yeHus: OMOIOrMUYeCKUX sIB/IeHH;
BBIJIAFOIXCS TOCTYKEHUH OMOJIOTHH, BOIIEANINX B 00IIIeUesioBeue-CKyI0 Ky/IbTYPY; CJIOXKHBIX U
TPOTUBOPEUMBBIX MyTeM pa3BUTUSI COBPeMEHHbIX Hay4YHbIX B3TJISI/I0B, WJel, Teopyii, KOHLeMLIUH,
rurnoTe3 (0 CYLIHOCTU W TIPO-UCXOXK/IEHUH XKU3HHU, UesloBeKa) B Xo/ie paboThl C pa3MuHbBIMU
WCTOUHUKAMH MH(GOPMaLIK;

—— CII0COOHOCTD OpPraHr30BbIBATH COTPYAHUYECTBO € JUHOMBIIIJIEHHUKOB, B TOM UHUC/IE€ C
HCII0/Ib30BAHMEM COBPEMEHHBIX I/IHCl)OpMaL[I/IOHHO-KOMMYHI/IKHL[I/IOHHLIX TeXHO]’[OFHﬁ;

—— CrocoOHOCTh MOHUMATh ITPUHIMITEL YCTOWYMBOCTH Y MMPOAYKTUBHOCTH YKUBOM TTPUPO/BI, TIYTH e
V3MeHeHHUsI 110/ BJIUSIHHAEM aHTPOTIOTeHHBIX ()aKTOPOB, CTIOCOO-HOCTb K CUCTEMHOMY aHaJIH3y
r7100a/TBHBIX 3KOJIOTHUECKHX MPOo0/ieM, BOIIPOCOB COCTOSTHYSI OKPY KAIOIel Cpesibl 1
paLMoHaIbLHOI0 UCI0/1b30BaHUsI IPUPOIHBIX PECYPCOB;

—— yMeHue 000CHOBBIBATH MECTO U POJIb OMOJIOTUUECKUX 3HAHUMN B IPAKTUUYECKOH JeATeTbHOCTH
JFOJIeH, Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHI; OTIpe/IesisATh KUBLIe 00BLEeKTHI B TIPUPO/E;
MPOBO/JJUTEL HAOMIOZEHUS 3a SKOCHCTEMAMH C LIe/TbI0 UX OIMU-CAHUS U BBISBIEHUS eCTeCTBEHHBIX U
AHTPOTIOT€HHBIX M3MeHeHHWH; HaX0IUTh U aHA/IM3UPOBATh MH(POPMALIIO O KUBLIX 00BEKTaX;



—— CroCcoOHOCTh MPUMEHATh GHOIOTHUeCKUe U SKOJIOTMUYEeCKYe 3HAHUS 11 aHA/IN3a MPUK/IaJHBIX
1po6jieM X03sIMCTBEHHOMH /1eSITe/IbHOCTH;

——= CroCOOHOCTB K CAMOCTOSITe/TbHOMY TTPOBeJIeHHIO UCC/Ie/I0BaHNH, TIOCTaHOBKE eCTeCTBEHHO-
HAy4YHOTO 3KCIIePUMeHTa, UCTI0/Ib30BaHUIO NH(OPMAIMOHHBIX TeX-HOIOTHM /IS pellieHus
HayYHbIX U Ipo¢ecCUOHaLHBIX 3a/au;

—— CIOCOOHOCTB K OLIeHKe 3THUeCKHX acleKTOB HEKOTOPBIX UCC/IeJOBaHUI B 00/1aCTH
61OTEXHO/OTMH (KIIOHUPOBaHKe, UCKYCCTBEHHOE OTUIOZI0TBOPEHUE);

* IpeJMeTHbIX:
—— ¢(hOpMHUPOBAHHOCTH TIPE/ICTAB/IEHUH O POJI U MeCTe OMOJIOTHH B COBPEMEHHOW Ha-yUHOU
KapTUHe MUpa; MOHUMAaHUe Pojiv O10/I0ruu B (GOPMHUPOBAaHUK KPYro3opa v (hyHKIMOHATBLHON
TPaMOTHOCTH [ijIs1 PellleHNs TPaKTHUeCKHX 3a/au;

—— BJ/IafieHre OCHOBOIIO/IATalOI[UMHU TIOHATHUSIMH U TIPE/ICTaB/IEHHUsIMU O )KUBOU TIPU-POJIe, ee
YPOBHEBOW OpraHM3ally U SBOJTIOLIH; YBEPEHHOE TI0/Tb30BaHKe OMOI0-THUecKoi
TE€PMUHOJIOTHEN ¥ CUMBOJIUKOM;

—— BJIaJiIeHH€ OCHOBHbIMH ME€TOJdMHU HAYyUHOT'O MMO3HAHWA, UCIIOJ/Ib3yEMbIMU TIDU O10/I0rMYeCKIX
nccie0BaHUAX XKUBBIX 0OBEKTOB 1 5KOCHUCTEM: OIMCaHWEeM, HU3-MepeHreM, IpoBeJeHrueM
Ha6JI}O,E[eHHI>‘I; BbISIB/IEHHE U OLIEHKAd dHTPOMOT€HHbIX W3MEHEeHHH B npupoje;

—— c(hOPMHUPOBAHHOCTb YMEHHI O0BSICHSITH Pe3y/IbTaThl OMONOrMUECKUX FKCIIEPUMEH-TOB, PEIlaTh
3/IeMeHTapHbIe OHOMIOrMUeCcKye 3a/1auy;

—— ¢(hOpMHUPOBAHHOCTb COOCTBEHHOM MO3UIIMHU T10 OTHOIIIEHUIO K O10/I0THYeCKOU H-(hOopMalvy,
TI0STyYaeMOoH U3 Pa3HbIX UCTOUHUKOB, I100abHBIM SKO/IOTHUECKUM MPOO/IeMaM U My TSIM UX
peLIeHuUsI.

COJEPXAHUE ITPEJIMETA

Bsenenue

O6’LEKT H3ydyeHusa 61/IOJ'IOI"I/II/I — JKHUBad MnpupoJd. HpI/BHaKI/I JKUBBIX OPraHU3MOB U UX MHOFOO6pEl3I/Ie.
YpoBHeBasi opraHu3aljis JKUBOW TPHUPO/JLI W BOJIFOIMS. MeTo/bl TO3HAHUS KUBOW Mpuposl. Obimue
3aKOHOMepHOCTH Ouosiornu. Posis Ouosmormy B ()OPMHPOBaHWH COBpEMEHHOMN eCcTeCTBeHHO-HayUHOM
KapTUHBI MHUPA U MPAKTUUECKOW /IesTe/IbHOCTH Jitofiel. 3HaueHHe GMO/IOTMM TIPY OCBOEHHMHU Tpodeccuii u
crielMaabHOCTeH cpeiHero mpodeccro-HaabHOTO 00pa30BaHus.

JleMoHCTpanuu

Burosiornyeckrie crcTeMbl pa3HOTO YPOBHS: K/IeTKa, OpPraHU3M, TIOMYJISILus, IKOCUCTe-Ma, 6rocdepa.

IlapcTBa >KUBOM IPUPOJBI.

YUEHUE O KJIETKE

Xumuyeckass opraHm3anua KjaeTKu. Kierka — 37emeHTapHasi >XuUBag CUCTeMa W OCHOBHasi
CTPYKTYPHO-(QYHKL[MOHA/bHasl eIMHULIA BCEX KUBBIX OPraHU3MoB. KpaTkasi UCTOPUSI M3yUeHUs KIeTKH.
XuMuryeckasi opraHu3alus KjaeTku. OpraHuueckue 1 HeopraHUueckue BelllecTBa KJIeTKU

* JKMBBIX OPraHMU3MOB. besiku, yrieBo/ibl, TUNHU/IbI, HYK/IEMHOBBIE KUCJIOTHI U UX POJb B KJIEeTKe.
CrpoeHue u (¢yHKOMHM KaeTKd. [IpokapuoThyeckue W >5yKapuMOTHUeCKWe KeTKH. BUpychl Kak
HeK/eTouHast (opMa XU3HM M WX 3HaueHue. Bopbba ¢ BupycHbiMM 3aboneBanusimu (CIIUJ u ap.)

[MuTomnna3ma 1 KiaeTouHast MeMOpaHa. OpraHou/ibl KIeTKH.

O0MeH Bell[eCTB U NMpeBpalleHHe SHEPrUuH B KieTKe. [InacTiyeckuii v sHepreTHueckuii 0OMeH.



Crpoenue u ¢pyHKurU xpoMocoMm. [IHK — HocuTenb Hac/ieAcTBeHHOM MHQopMauyu. Perkanys
IOHK. Ten. I'eHeTnueckuii Koj. brocuHTes besika.

JKu3HeHHBIN MK Ki1eTKU. KileTKu 1 ux pasHooOpa3ve B MHOTOK/IETOUHOM OpraHH3Me.
OuddepeHipoBka KneTok. KieTouHasi Teopusi CTPOEHHUSI OPraHU3MOB.

Muros. LlutokuHes.

JeMoHCTpanuu

Crpoenue u cTpykTypa Oenka. CTpoeHme

Monexkyn JHK v PHK. Peruvkanus

JHK.

CxeMblI SHEpreTHUYeCcKoro obmMeHa 1 6ruocuHTe3a besika.

CTpoeHue KIeTOK TIPOKapUOT U 3YKapUOT, CTPOEHKE U MHOT000pasye KIeTOK pacTeHHi
* JKUBOTHBIX.

CrtpoeHnne Bupyca.

doTtorpaduu CxeM CTPOEHHS] XPOMOCOM.

Cxema CTpOeHUsI reHa.

Muwuros3.

HabmoieHre KJIeTOK pacTeHU U JKUBOTHBIX I10/] MUKPOCKOTIOM Ha TOTOBBIX MHUKPOIIperapaTax, ux
OIHUCaHue.

[IpuroroBnieHue ¥ ONMcaHWe MUKPONpenapaToB KJIETOK PaCTEHU.

CpaBHeHHe CTPOeHUsI KIIeTOK paCcTeHUH U KUBOTHBIX 10 TOTOBBIM MUKpOIperiapaTaMm.

 OPI'AHU3M. PASMHOXEHWE N UTHAVNBUAYAJIBHOE
PA3BUTUE OPI'’AHN3MOB

Pa3vHoxeHue opranuzmoB. Opranusm — efyHoe 1jesioe. MHoroo6pasue opranu3mMoB. PazMHoXeHue
— BaKHeliIllee CBOMCTBO >KUBBIX OpraHu3MoB. [TosoBoe u Hecrionioe pa3-MHoXKeHHe. Metio3. Ob6pa3oBaHue
T10JIOBBIX KJIETOK U OIUIOI0TBOPEHKE.

VHauBuayasbHOe pa3BUTHE OpraHuM3Ma. JMOpDUOHANBbHBINA 3Tam oHToreHe3a. OCHOBHBIE CTaJuH
3MOproHanbHOro paseutus. OpranoreHes. [TocTaMOpUOHANIBLHOE PAa3BUTHE.

CXoACTBO 3apojpiilleil MpejcTaBUTe/Ned pas3HbIX TPYyMNl T03BOHOYHBIX KaK CBH/ETeNbCTBO UX
3BOJIFOLJUOHHOI0 POZCTBa. [IprnurHbl HapyllleHUi B pa3BUTUN OPraHU3MOB.

NupuBuayanbHoe pa3BUTHe 4eloBeKa. PernpoayKTHMBHOe 370poBbe. [locsiefcTBUs  BUS-HUSA
aJIKoroJisi, HAKOTHMHA, HAPDKOTUYeCKHX BeLleCTB, 3arpsi3HeHUs] Cpe/ibl Ha pa3BUTHeE uesioBekKa.

JeMoHCTparuu

MHoroobpasue OpraHu3MoB.

OOMeH BeIeCTB U MpeBpalljeHre SHepryuu B KeTKe.

DoTOCHHTE3.

[Jenenne KIeTku.

Murtos.

becniosioe pa3MHO>XeHUe OpraHW3MOB.

OO6pa3oBaHue MOJIOBLIX K/IETOK.

Meiios.

OnioI0TBOpeHre Y pacTeHUH.

WupvBuayanbHOe pa3BUTHe OpraHy3Ma.

Twurbl MOCT3MOPHUOHAIBHOTO PA3BUTHS )KUBOTHBIX.

BrisiBneHue u onvcaHue TIPU3HAKOB CXOCTBa 3Elp0,£[bl].HEﬁ yejioBeKad 1 APYI'MX IMO3BO-HOYHBIX KaK
A0Ka3aTe/JIbCTBO UX 3BOJIFOIJMOHHOI'O POACTBA.

* OCHOBBI 'EHETUKN 1 CEJIEKILINUA



OcHoOBBI YueHHUdA 0 HACIEeJCTBEHHOCTH U U3MEHUYHUBOCTH. I'eneTnka — HAdyKad O 3dKOHO-ME€PHOCTAX
Hac/j1eCTBEHHOCTH W HW3MEHYHWBOCTH OpPraHMU3MOB. I. MeH,qem, — OCHOBOIIO-/IO’KHUK T'€HeTHKH.
TI'eHeTHueckas T€PMHHOJIOTHA U CUMBOJIMKA.

3aKoHBbI TEHETHKH, yCTaHOB/IeHHble I'. MeHzeneM. MoHOTHOpUAHOE W AWTHOPHAHOE CKpeIUBaHHe
XpoMOCOMHas TeopHsi Hac/leICTBEHHOCTU. B3aumogeiicTBue reHos. ['eHe-THKa nosa. CriernieHHoe C TI07I0M
Hac/efloBaHe. 3HaueHHe TeHEeTUKU [I/isl CeNeKUU U MeuLMHbL. HacyiecTBeHHbIe 60J/Ie3HU UesioBeKa, hx
TIPUYMHBI U TPOUIaKTHKA.

3aKOHOMEPHOCTH HW3MeHUYMBOCTH. HacneicTBeHHas, WM TeHOTUIIMYeCKas, W3MeHYH-BOCTb.
MopaucuKaloHHas1, WK HeHac/leICTBEHHas, U3MeHUMBOCTb. ['eHeTHKa yesoBeka. I'eHeTHKa 1 Me/iUIIMHA.
Marepua/ibHble OCHOBbI HAc/leACTBEHHOCTM M W3MEHUMBOCTH. ['e-HeTMKa M 95BOJIIOLMOHHAs TeOpHS.
I'eHeTrka NomyIsALMH.

OcCHOBBI Ce/leKIJUM PacTeHUH, >XUBOTHBIX M MHKPOOPraHU3MoOB. ['eHeTMKa — TeopeTH-uecKas
ocHoBa ceyiekiui. OfioMaltHUBaHUe KUBOTHBIX U BhbIpAIUBaHUe KY/JIbTYPHBIX pac-TeHWN — HauajbHble
3Tanbl cefekuyn. Yuenve H./.BaBuioBa o 1jeHTpax MHOrooOpasus
* TIPOMCXOXKAEHUsI Ky/IbTYPHBIX pacTeHuii. OCHOBHbIE METO/IbI CeJIEKITUN: THOPUIM3aLIUsA

* HCKYCCTBeHHbIN 0T60p. OCHOBHBIE JOCTHKEHUsI COBDEMEHHOU CeseKLMY KY/IbTYPHBIX paCTeHHH,
JIOMAIITHUX KABOTHBIX 1 MUKPOOPTaHHU3MOB.

BuoTexHOMOTYS, ee MJOCTIDKEHWS W TIePCTIEeKTHUBBI PA3BUTHSL. JTHUECKME aCMeKThl HEeKOTOPBIX
JIOCTYDKEHUH B OUOTeXHO0THY. KIOHMPOBAHUE )KUBOTHBIX (MPOOIEMBI KJIOHUPOBAHHUS Ue/I0BEKa).

JeMoHCTpanuu
MoHorubpuHOe ¥ AUTUOpUIHOe CKpeIUBaHue.
[TepekpecT XpOMOCOM.

CLerieHHOe Hac/lefloBaHue.
MyTauuu.

LleHTpBI MHOTOOOPA3Us U IPOUCXOXK/EHHUS KyJIbTYPHBIX PACTEHUH U JOMAIIIHHX >KU-BOTHBIX.

'ubpugu3zanys. VIcKycCTBeHHBIH 0T6OP.
HacnesncTBeHHbIe 60/1€3HM UeIOBEKA.

Bnusinue ankoronusma, HapKOMdHHWH, KypeHUA Hd HAaC/1e/ICTBEHHOCTb.

CocTap/ieHre TPOCTEHIINX CXeM MOHOTUOPUHOTO U JUTHOPUIHOTO CKpellUBaHusl. PelieHye
reHeTUYeCKUX 3azay.
AHanu3 peHOTUITMUECKON U3MEeHUUBOCTH.

BrisiBnenue MyTareHOB B Opr>KaI-OLL[EI71 cpene 1 KOCBeHHas OLleHKd BO3MO>KHOI'O MX BJIMAHHKSA Ha
OpraHus3M.

* [IPOMCXOXIEHUE 1 PASBUTUE KXN3HU HA 3EMJIE.
OBOJIIOLIMOHHOE YUEHHWE

IIpoucxoxaeHre W HavaldbHbIe 3Tanbl Pa3sBUTHA JXM3HH Ha 3emule. ['MIIOTe3bl MPOUC-XOXK[EHUS
JKU3HU. V3yueHMe OCHOBHBIX 3aKOHOMEPHOCTeli BO3HUKHOBEHUS], Pa3sBUTUSl U CYILLeCTBOBAHUS XXM3HU Ha
3emrte. Y cI0)KHEHHe XUBBIX OPraHW3MOB B IIPOLIeCcCe 3BOJIIOLMH. MHoroo6pasye )KMBOro MHpa Ha 3eme U
COBpeMeHHas! ero OpraHy3arLus.

HcTopusi pa3BUTHA YBOTIOLMOHHBIX UAel. 3HaueHne paboT K.JInuHHes, JK.B.JTamapka
* Pa3BUTUMU SBOJIIOIMOHHBIX HeH B OHomoruu. DBO/OIMOHHOe yueHue Y. JlapBuHa. EcTecTBeHHBIH
otbop. Posib 3BOIOLMOHHOTO yuyeHHs B (pOPMHUDOBaHWM COBPEMEHHOM eCTeCTBeHHO-HayYHOW KapTHHBI
Mupa.



Mukpo3BoonMA U MaKpo3Bononus. KoHueniys Byja, ero kpurepud. [lonynauys — CTpyKTypHas
eJVHULA BHJA U 53BOMIOLMU. /[IBrOKyluve cuabl 3BosoLuM. CHHTeTHYecKas Teopusl SBOJIOLIUU.
MuKpo3BOJIFOLMSL. CoBpeMeHHble  TpeAcTaBiaeHWss 0  BugoobpazoBanmu  (C.C.UeTBepHKOB,
N.N.IMmanbraysex). MakposBosorus. [Joka3aTenbCTBa 3BOJIOLUH.

CoxpaHeHre OHOIOrHUeCKOro MHOT000Opasus Kak OCHOBAa YCTOMUMBOCTH OHOC(hEpE! ¥ MPOrpecCUBHOTO ee
pasBuTud. IlprumHbl BbIMMpaHus BuoB. OCHOBHble HarpaB/eHUsl SBO/MIOLIMOHHOIO IIporpecca.
Buonornyeckuii mporpecc v GMOJIOTUYeCKU perpecc.

JeMoHCcTpanuu

Kpurepuu Buza.

CTpyKTypa NOMyIsLvN.

ApanTuBHbIe 0COOEHHOCTH OPraHU3MOB, UX OTHOCHUTE/IbHBIN XapaKTep.

JBOJIIOLMOHHOE JPeBO PaCTUTE/ILHOIO MUpa.

OBOJIIOLMOHHOE JPeBO KUBOTHOI'O MUPa.

[IpencraBuTeNny peKUX U MCUE3aIOLIUX BUIOB paCTeHUI U )KUBOTHBIX.

Ornmcanue ocobeit oHOTO BU/ja 0 MOp(doIoTHYecKOMy KpuTepHio. [IpucriocobieHre opraHi3MoB K
pa3HbIM cpefiaM obuTaHus (BOJHOM, Ha3eMHO-BO3/YIII-

HOM, TTOUBEHHOM).
AHanm3 1 OLjeHKa Pa3/IMYHbBIX TUTIOTe3 MTPOUCXOKIEHHS KU3HU.

« [IPOMCXOXIAEHNE UEJIOBEKA

AnTponorene3. Dpo/olus mpuMaroB. CoBpeMeHHble TUIIOTe3bl O IIPOMCXOXKZEHHWU 4YeJlOBeKa.
HokasaTenbCTBa poJCTBa YesioBeKa C M/IEKONUTAIOLMMU KUBOTHBIMU. DTarlbl 3BOJTFOLIMU Ye/ioBeKa.

Yenoseyeckue pachbl. PoCTBO 1 e JUHCTBO NMPOUCXOKIEHUS UeoBeuecknx pac. Kpu-tuka pacusma.
JeMoHCTpanuu

UepThl CXO/CTBA U Pa3/MuKsl UejioBeKa U )KUBOTHBIX.

UYepThl CXOCTBA Ye/IOBeKa U IIPUMAaTOB.

ITpoucxosxeHve yenoBeka.

UenoBeyeckue pachl.

AHany3 ¥ oLieHKa pa3/MYHbIX TUII0Te3 O IPOMCXOKAEHNH YesloBeKa.

« OCHOBBLI 3KOJIOI'MA

JK0JIOTMA — HayKa 0 B3aMMOOTHOIIEHHSX OPraHHU3MOB MEXJAYy C000i M OKpyKaloliel cpefoii.
Okosoruueckue (akTOpbl, UX 3HAUEHHE B XKM3HU OPraHM3MOB. JKOJIOTUUYECKHE CHUCTEMbL. BujoBas u
MPOCTPAHCTBEHHAs CTPYKTypa 3KOCUCTeM. IIWIeBbIe CBSI3H, KPYro-BOPOT BEIECTB U TpeBpallieHue
JHEPryU B 3KOCHUCTeMaX. MeXXBHU/IOBbIE B3aUMOOTHOLIIEHHS

* 9KOCHCTEME: KOHKYPEHI[Us], CUMOM03, XUIIHUUECTBO, Mapa3uTU3M. IIpUUMHBI yCTOWUYU-BOCTH U CMEHBI
skocucteM. Cykijeccuu. VICKyCCTBEHHbIE COODIIECTBA — arpO3KOCUCTEMBI U YPOOIKOCHUCTEMBI.

Buocdepa — riobanbHasa 3KocucreMa. Yuenune B.M.BepHajackoro o 6uocdepe. Posib >KHUBBIX
opranu3MoB B Ouocdepe. Bruomacca. KpyroBopoT BaKHEHIINX OWOTEHHBIX 3/IeMEH-TOB (Ha TpUMepe
yrepoja, a3oTa u ap.) B 6uocdepe.

Buocdepa u yenoBek. I3meHenus B 6rioctepe. ITocecTBUS AesTeNbHOCTH YeloBeKa
* OKpysarollleli cpefie. Bo3geiicTBue TpOU3BO/CTBEHHOMN [eATeLHOCTA Ha OKPYXKAIoIIyI0 Ccpelly B
obsacty cBoeit 6yayiieit mpodeccuu. I'obambHBIE 3KOI0OTHYeCKUe TPOOIEMBI U ITYTH UX PELIeHus.

OKOJIOTHSL KaK TeopeTH4ecKas OCHOBA palMOHA/ILHOIO IIPUPOJOIO/Ib30BAHKS M OXpa-Hbl NPUPOJBL.
Hoocdepa. IlpaBuna nosefeHust mofell B OKpy)Karollie NpUPOAHOI cpefie. beperxHoe OTHOIeHUe K
OuosiornueckuM 00beKTaM (PacTeHHsIM M )KUBOTHBIM U UX CO-00IIeCTBaM) M X OXpaHa.

JeMoHCTparuu

Oxosoruueckue (HakTopbl U UX BIUSHUE Ha OPraHU3MBI.



Me)KBI/I,E[OBbIE OTHOILI€HUA: KOHKYPEeHLIVA, CI/IM61/103, XHUIIHUYeCTBO, ITapa3suTHU3M. prCHOCTB
PaCTUTE/JIbHOT' O COOGU.[ECTBEI.

[TuieBkle LU U CeTH B OUOIeHOo3e.
JKoornyeckue MUpaMHu/ibI.
CxeMa 5KOCHCTeMBbl.

KpyroBopoT BellecTs 1 npeBpalljeHre SHePriuy B 5KOCUCTEMe.
Buocdepa.Kpyroeopor yriepoza (a3ota u zip.) B 6uocdepe.
Cxema arpo3KOCHUCTEMBI.

Oco60 oxpaHsieMble TIPUPO/JHBIE TeppUTOpUr Poccum.

OnucaHye aHTPOMNOTreHHbIX U3MeHeHHH B eCTeCTBEeHHbIX PUPOAHBIX JaHAadTax cBoel MeCTHOCTH.

CpaBHUTe/IbHOE OTIMCaHHe OZIHOM U3 eCTeCTBEHHBIX MPUPOHBIX CUCTEM (Harlpumep, jieca) U Kakou-
HUOYJb arpOKOCHCTEMBI (HallpHUMep, TILIeHWYHOTO TI0Js).

CocraByieHUe cXxemMm nepeaayu BeleCcTB U SHePruu 110 LersdM IMMUTaHuA B HpI/IpO,E[HOI\;I 3KOCHCTEME U B
arporieHose.

OnucaHye U TIpaKTUYeCKoe Co3/JaHhe UCKYCCTBEHHOM 3KOCHUCTeMbI (TIPeCHOBOZHBIN ak-BapUyM).
PelilieHre 5K0JIOTMUECKUX 3a/au.

« BMOHUKA

BUOHHKA KakK OJHO W3 HAlpaB/eHHH OHO/IOrMM W KuHOepHeTHMKH. PaccMmoTpeHue OMO-HUKOMH
ocobeHHOCTeH MOP(O-PU3MOIOTUUECKON OpPraHU3alii >KUBBIX OPTaHW3MOB M WX HCIOJIb30BAHUS [IJIs
CO3[AHUSI COBEpIIeHHbIX TeXHUYeCKUX CHUCTeM M YCTPOMCTB IO aHa-JIOTHM C J>KUBBIMU CHCTEMaMHU.
[TpuHIMIBEI ¥ IPUMEpPBI UCTIOB30BaHUS B XO3STHCTBEHHOU /leATe/TbHOCTHU Jitoielt Mopdo-(pyHKIIMOHATBHBIX
YyepT OpraHu3aly pPacTeHUH U >KU-BOTHBIX.

JeMoHCcTpanuu

Mopenu ckiafiuaToi CTPYKTYPBbI, UCII0/Ib3yeMON B CTPOUTEILCTBE.

Tpy0uarbie CTPYKTYPBI B )KUBO TIPHUPO/Jie U TeXHUKE.

AspoprHamMuuecKre ¥ TMpoJUHaMUUecKre YCTPOICTBa B )KUBO MPUPO/ie U TEXHUKE.

MHoroobpa3sue BH/IOB.
Ce30HHbIe (BeCeHHUe, OCeHHUEe) U3MeHeHUs B TIPUpO/ie.

MHoroobpasue COpTOB Ky/IbTYPHBIX PaCTEHUH 1 TIOPO/, JOMAIIHUX >KUBOTHBIX, METO-/bl UX BBIBE/JIEHUS
(cenekMOHHas CTaHLYs, TuieMeHHas (epMa, CeslbCKOXO03sIMICTBeHHas! BbICTABKa).
EcrecTBeHHbIE U UCKYCCTBEHHbIE 3KOCUCTEMBI CBOET0 paiioHa.

TEMATHNYECKOE IVNTAHNPOBAHIE

IIpyn peanmu3aiiu cozepkaHus 061ieobpa3oBaTeIbHOTO yuebHOro mpeziMeta «BHOJOTHsI» B Tpefiesiax
ocBoernsi OITOII CITO Ha 06a3e ocHOBHOro 00iiero o6pa3oBaHHs C TIOJNy4eHHEM CpefHero oOIero
o6pasoBanus (TIITKPC, TIIICC3) MakcuMabHasi yuebHasi Harpy3ka 00y4Jaroiyxcst COCTaB/IsIeT:

« mo npodeccusm CIIO u creumanbHocTsM CITO TexHuueckoro mpoguis npogeccHoHaabHOTO
obpa3zoBaHusi — 54 yaca, U3 HUX ayJguTOpHasi (0bOs3aTenbHasA) yueOHas Harpys3ka OOyYarOI[UXCH,
BK/TIOYasi, — 36 yacoB, BHeayJUTOPHAs CaMOCTOsITe/lbHast paboTa CTy/jeHToB —18 4acos;
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XAPAKTEPUCTUKA OCHOBHBIX BUIOB YYEBHOM JEATE/JIRHOCTU CTYJEHTOB

CojiepxaHue XapakKTepuCTHKA 0CHOBHBIX BU/IOB AeSTeTbHOCTH
o0yueHus CTyeHTOB (Ha ypOBHe yueGHbIX JeCTBHI)

O3HakoMJIeHHe C OWOJOTMYeCKMMM CHCTeMaMM pasHOr0 YpPOBHS: KJIETKOH,
OpraHu3MOM, TOMyJ/ALed, 3KOCHUCTeMOW, Ouocdepoit. OrmpeeneHre poyu
6uosiorvu B popMHUPOBAHUN COBPEMEHHOH €CTeCTBEHHO-HAYUHOUM KapTHHBI
MHpa ¥ TPAKTHYeCKOH ZAesirenbHOCTU yrofed. OOyueHHe COO/IOAEHUIO TIPaBUI
TOBeZIeHNsI B TIpUpoAe, OepeXXHOMY OTHOLIEHHIO K OHOIOTMYecKUM OOBeKTamM

Beegenue (pacTeHUsIM ¥ )KUBOTHBIM M MX COODII[ECTBAM) M MX OXPaHe.

Xumuueckas YMeHHe TIPOBOJUTH CpaBHEHHe XUMHUECKOW OpPTaHW3al[d >KMBBIX U HEXXUBBIX

OpraHu3anusa K/IeTKH

06bekToB [lomyueHHe TIpeJCTaB/ieHHs] O POJM OPraHWMYeCKUM HeOPraHUYeCKUxX
BeII|eCTB B KJ/IEeTKe

CtpoeHnue U GyHKIUH
KJIETKH

W3yueHne CTpOeHHUs KJIETOK 3YKapHOT, CTPOEHHUSI U MHOroo0pasus KJIeTOK
pacTeHWd W >XMBOTHBIX C TIOMOILBK) MHKpoOITperiapatoB. HabmozeHne KIeTok
pacTeHW U >KUBOTHBIX I10J] MUKDPOCKOTIOM Ha TOTOBBIX MHKpOIIperaparax, Ux
ornvcanye. [IpUuroToB/ieHre U OMMCAHKE MUKPOIIPeNapaToB K/IeTOK PaCcTeHHH.
CpaBHEHMe CTpOeHHUs] K/IeTOK pacTeHMd U JKUBOTHBIX I10 T'OTOBBIM
MUKpOIIperiapaTtam

O0OMeH BelecTs U
npeBparieHue
JHEPIHM B KJIETKe

YMeHHe CTPOUTE CXeMbI SHepreTHdecKoro obMeHa 1 OHMocHHTe3a beska.
IMosyueHye MNpeACTaBAeHUsI O TPOCTPAHCTBEHHOM CTPYKType Oeska, MOJIEKYJ
JTHK n PHK

JKu3HeHHBIN MKJT
K/IeTKHU

OsHakoM/IeHHe C K/IeTOYHOM Teoprel CTpoeHus! OpraHri3MOB.

YMeHHe CaMOCTOSITEJIbHO MCKaTh [lOKa3aTeabCTBA TOTO, YTO KjeTKa —
J3J/IEeMEeHTapHasA JKWBasd CUCTEMAd W OCHOBHas CprKTypHO-Cl)yHKLII/IOHa]'II)HaH
e[JMHUL|A BCeX JKUBBIX OPraHyu3MOB

Pa3vmHoxeHue OBnajileHne 3HaHUSAMH O Da3MHOXKEHHM KakK O Ba)KHeMIlleM CBOMCTBe >KMBBIX
OpraHu3MoB OpraHu3MOB. YMeHHe CaMOCTOSITeJIbHO HAaXOJWTh OTJIMUMS MHUTO3a OT Meko03a,
oripe/iesisisi 5BOJIFOLMOHHYIO POJIb 9TUX BUJIOB JieJIeHUs KIIeTKU
NupuBuayanbHoe O3HakOM/IeHHe C OCHOBHBIMHM CTaJMsIMM OHTOTe€He3a Ha TIpUMepe pa3BUTHS
pasBuTHE N103BOHOYHBIX ’KUBOTHBIX. YMeHue XapaKTepu30BaTh cTajuu
opraHusma MOCTIMOPHOHANTBEHOTO
pasBUTHSl Ha rpuMepe uesnoBeka. O3HakOMJIeHWe C TPUUMHAMHU HapylleHUd B
pa3BUTUM  OpraHU3MOB. Pa3BUTHe yMeHHs TpaBWILHO  (OPMHMPOBAThH
JIOKa3aTebHYI0 6a3y 9BOMIOIMOHHOTO Pa3BUTHSI )KUBOTHOTO MHpa
NupuBuyansHoe BoisBieHMe W omnucaHue TNPU3HAKOB CXO/CTBa 3apo/iblllield yesoBeKa M JPYrux
pasBuTHe M03BOHOYHBIX KaK /l0Ka3aTeJbCTBa MX SBOJIIOLMOHHOIO pojctBa. [losyuyeHue
yeji0BeKa TIpeJCTaB/IeHUs] O TIOC/Ie/ICTBUSIX BJIMSIHUSL alKOroJisi, HUKOTHHA, HapKOTUUYEeCKUX




BEIeCTB, 3arpsA3HE€HUs CpeAbl Ha Ppa3BUTHE W DPENpoAYKTHBHOE 310DOBLE
Yye/IoBeKa

3axonomepnoc1‘u
HU3MEHUYUBOCTH

OsHakoM/IeHMe C Hac/e[CTBEHHON M HeHac/e[CTBEHHOW M3MEeHUMBOCTBHIO U ee
6HO/IOrUeCKOl POJIBIO B SBOJIFOLIMM JKUBOrO Mupa. [TosiyueHre mpescTaBaeHus O
CBSI3U TeHeTHKW U MeJULHBL. O3HaKOM/IeHWe C HacjieJCTBEHHBIMH 00se3HsIMU
YyesIoBeKa, UX MPUYMHAMH U NPOGUIAaKTUKON. VI3yueHHe BIWSHUS ajKOTO/IH3Ma,
HapKOMaHUY, KypeHUsi Ha Hac/e/[CTBEHHOCTb Ha BujeoMmarepuaae. AHamu3
(beHOTUNYeCKON M3MEeHYMBOCTH. BEIsIB/ieHHe MyTareHOB B OKpYJKarolleil cpeze
Y KOCBEeHHasl OLjeHKa BO3MO>KHOI'0 X BJIMSIHUSI HA OpraHy3M

OCHOBBI Ce/IeKIMU
pacTeHui,
JKMBOTHBIX U
MHKPOOPraHU3MOB

INonyueHue npe/cTaBaeHYs O FeHeTUKe Kak O TeOpPeTUYeCKOl OCHOBe CeJleKLIUu.
Pa3BuTHe MeTamnpeZMeTHbIX YMEHUM B Ipoliecce HaXO)XK/AeHUs Ha KapTe LIeHTPOB
MHOT000pa3usi W TPOUCXOXKIEHUsS KyJbTYPHBIX pAacTeHHM W JOMAlIHUX
>KABOTHBIX,

OTKpbIThIX ~ H./.BaBwioBbIM.  V3yueHWe  MeTOJOB  rubpuju3alud U
HUCKYyCCTBEHHOTO O0TOOpa. YMeHHMe pa30upaThCs B STHUECKMX aclieKTax
HEKOTOPBIX

JOCTIKEHMH B OHOTEXHOJIOTHMH: K/IOHMPOBAaHMH >KMBOTHBIX M Mpobiemax
KJIOHUPOBaHMs 4YeyioBeKa. (O3HakOM/IeHWe C OCHOBHBIMU JIOCTWKEHUSIMHU
COBPEMEHHOM CefieKLMM KYJIbTYDHBIX PpacTeHWM, [OMallHUX >KUBOTHBIX U
MHUKDPOOPraHU3MOB

IIpoucxoxpaeHue u
Hayva/IbHbIe

JTanbl Pa3BUTHUSA )KU3HHU
Ha 3emiie

AHanu3 Y oOLeHKa pas3IMYHBIX TUIIOTe3 TPOUCXOXKIEeHUs >XKU3HuU. IlonyueHue
npe/icTaB/eHusl 00 YCIOXKHEHHMM J>KMBBIX OpPraHM3MOB Ha 3emjle B IIpoLjecce
3BOJIIOLMM. YMeHHe 3KCIepUMeHTalbHbIM IIyTeM BBISBIATh aJaNTUBHbIE
0COOEHHOCTH OpraHM3MOB, WX OTHOCHTENBHBIN XapakTep. O3HaKOM/IeHHE C
HEKOTOPbIMHU TIPeACTaBUTE/SIMH DeJKHX W HCUe3aloOMIUX BHUAOB pacTeHWil U
JKUBOTHBIX. IIpoBesieHue omvicaHust 0co0el 0JHOTO BH/a 110 MOP(OJIOTHUECKOMY
KPUTEPUIO TIPH  BBITOJIHEHMM /1ab0paTopHOM paboTel. BroisBneHue uepr
NIPUCIIOCO0/IEHHOCTH  OPTaHW3MOB K pasHBIM cpejjaM  o0uTaHus (BOZHO,
Ha3eMHO-BO3/IyILIIHOM, T0UBEHHOH)

HNcropus pa3sutus
3BOTIOL{UOHHBIX H/el
MuxkposBo/ronus

M MaKpO03BO/IIOLUs

W3yueHne Hac/iefusi uelioBeuecTBa Ha IIpUMepe 3HAKOMCTBA C HCTOpHel
pa3Butus  3Bo/OLUOHHBIX el  K.JIunnes, JK.B.Jlamapka Y.[lapBuHa.
OlleHUBaHue

pOJI 3BOJIIOLIMOHHOTO YyueHHs B ()OPMHUPOBAHMM COBPEMEHHOW eCcTeCTBeHHO-
Hay4HOM KapTHHbI MMpa. Pa3BuTHe CrIoCOGHOCTH SICHO M TOYHO M3/1araTb CBOU
MBICJTH, JIOTUYeCKH OOOCHOBBIBATH CBOK) TOUKY 3peHHs, BOCIPHUHHUMATh U
aHaNM3UpOBaTh MHeHHsI cobeceTHUKOB, MPH3HaBasi NIPaBo JIPYroro 4esjioBeKa Ha
vHoe MHeHHWe O3HaKOMJIeHHWE C KOHLEMIWeHd BUQ, ee KPUTEpPHUsMH, MoZAOop
TIPUMepOB TOTO, UTO MOMYJIALNSA — CTPYKTYPHas eJUHULIA BU/|A U 3BOJIIOLIAN.
O3HakoMJIeHue C IBIKYIIMMUCS CUJIaMU 3BOJIIOLIMY U ee J0Ka3aTe/bCTBaMU.
YcBoeHre TOro, YTO OCHOBHBIMHU HallpaB/IeHUSIMU 3SBOIOLJMOHHOIO TpOrpecca
SIBIAIOTCS  OUMONOrMUecKuil mporpecCc ¥ OHOMIOTMUECKUit perpecc. YMeHHe
OTCTauBaTh MHEHHE, O COXPAaHEHWH OHOJIOTMYEeCKOT0 MHOr0oo0pasusi Kak OCHOBE
yCTOHUMBOCTH 6HOChEepBI M MPOTPECCUBHOTO ee Pa3BUTHS. Y MeHHUe BhISB/IATh
TIPUYMHBI BEIMADaHUs! BU/IOB

AHTpoOnOreHes

AHnanu3 u OLIeHKa pa3/IMYHbIX THUIIOTEe3 O IIPOUCXOXKAEHUH 4Ye/i0BEKa. PasButue
yMeHUA CTPOUTH [JOKa3aTe/JIbHYHO 6a3y 110 CpaBHHTEHbHOﬁ XdpaKTepUCTHUKe
Ye/JI0OBeKa U IIPpUMATOB, [OKa3bIBasA WX POACTBO. BrisiBneHue 3TarnoB SBOJIIOLIMH
yeJ/I0OBeKa

YeroBeueckue pacol

YMeHue AOKa3bIBATh PABEHCTBO Y€/IOBEUECKUX paC Ha OCHOBAHMHM HUX POACTBA U
€JUHCTBA TNPOUCXOXXIEHHS. Pa3Butue TOJIEPAHTHOCTH, KPUTHKA pdaCH3Ma BO BCeX
€Ir'0 IIPOSIBJIEHUAX




JKos10orusi — HayKa 0
B3aHMOOTHO-

LIeHUSAX OPTaHU3MOB
MeX/y co0oi

M OKPY)Karoliei cpegoi

V3yueHue 5K0/10ruueckux (pakTOPOB U UX B/IMSHUS Ha OPraHu3Mbl. 3HAKOMCTBO C
9KOJIOTMUECKUMU CUCTEMaMH, UX BUJOBOW U MPOCTPAHCTBEHHOM CTPYKTYypaMHu.
YMeHHe OOBSCHSTE MPUUYMHBI  YCTOWYHMBOCTM M CMEHBI  9KOCHCTEM.
OsHakOM/IeHMe C MEXBHU/JOBBIMU  B3aUMOOTHOIIEHUSIMM B  3KOCHUCTEME:
KOHKYypeHIL[1el, cMMOMO030M, XUIIIHUUECTBOM, IMapasUTH3MOM. YMeHHe CTPOUTD
SPyCHOCTh PaCTHUTE/ILHOTO COOOIIeCTBa, MUILEBLIE IIeMIM U CEeTH B OUOL|eHO3e, a
TaK)Ke 9KOJOTWYeCKre TMpaMUAbl. 3HaHHe OT/IMYUTENbHBIX —TPU3HAKOB
HCKYCCTBEHHBIX COOOIIECTB — arpo3KOCUCTeMBI U ypbo3kocucTeMbl. OmnucaHue
aHTPOTIOTeHHBIX W3MEHEeHUI B eCTeCTBEHHBIX TPUPOJHBIX JaHAaTax CBOel
MecTHOCTH. CpaBHUTE/IbHOE OIMCaHWe OJHOW M3 eCTeCTBEHHbIX NPUPOJHBIX
cucteM (HampuMep, Jieca) M KakKoOH-HUOYJb arpo3KOCHCTeMBl (HArpumep,
TIeHHYHoro nosisi). CocraB/ieHue CxeM Ilepefiaudl BellleCTB 1 SHePruu 10 Liernsim
MUTaHUs B IPUPOJHOM SKOCHCTEMe U arpoLieHo3e

Buocdepa — riodanbHast
JKOoCcHCTeMa

OsHakomiieHre ¢ yueHveMm B./.BepHazckoro o 6uocdepe Kak 0 riobayibHOM
sKocucteMe. Hamuuwe TIpefCTaBleHHs O CXeMe SKOCHCTeMBI Ha TIIpUMepe
6rocdepsl, KpyroBOpOTe BEILECTB U MPeBpallleH!H SHeprun B buocdepe.

YMeHHe J0Ka3biBaTh pOJib JKUBBIX OPraHU3MOB B OHocdepe Ha KOHKPETHBIX
nprMepax

Buocdepa u yesioBek

HaxoxaeHue cBsi3u W3MeHeHUsI B Ouocdepe C MOCIeACTBUSIMHU JeATeTbHOCTH
YyelioBeKa B OKpyXKaroljed cpefge. YMeHHe OMpefensiTb  BO3[elCTBHe
MIPOU3BO/ICTBEHHOM JlesITe/IbHOCTH Ha OKPY)KaKoLIYI0 Cpefly B 00/1acTH CBoei
Oynaymeit mpodeccun. O3HaKOM/eHHe C TJI00AbHBIMA — 3KOTOTHUECKUMU
npobjieMaMu U yMeHWe OmpefeisTh MyTd WX peweHus. OnucaHve u
MpaKTUYeCKOe  CO3ZlaHWe  HCKYCCTBEHHOW  9KOCHUCTeMBI  (ITPEeCHOBOJHOTO
akpapuyma). PelieHue 9KOOrMUeCKHX 3afad. [IeMOHCTPUPOBAaHHE YMEHWs
TIOCTAaHOBKU 1ieJiel [JIesiTe/IbHOCTH, TJIAHUPOBaHUsI COOCTBEHHOH [eATeTbHOCTH
[UIs1 IOCTYDKEHUsI TTOCTAB/IEHHBIX LIe/TeH, TpeIBUIeHNsT BOSMOXKHBIX Pe3y/IbTaTOB
3THX [eHCTBUH, OpraHM3alii CaMOKOHTPO/IsS M OLEHKM TI0JyUeHHBIX
pesynbTaTtoB. OOyueHHe COOMIOIEHUIO TIpaBW/I TIOBEleHUS B  TIPUPOJE,
6epe’KHOMY OTHOILIEHHIO K OHMO0IOrHUecKuM 00beKTaM (pacTeHUsIM, )KUBOTHBIM U
MX CO0bITIeCcTBaM) U UX OXpaHe

BuoHMKa Kak 0/{HO U3
Harnpas/IeHUi 0H0/IOTUH
1 KHOepHeTHKH

OsHakoM/IeHHe C TpUMepaMd HCII0/b30BaHUS XO3SIMCTBEHHOM [iesiTellbHOCTH
mogeld MopodyHKIMOHAIBHBIX YePT OpraHr3aliuy PacTeHUH U KUBOTHBIX TIPU
CO3/lJaHUM COBEepLUEHHBIX TeXHUUYECKUX CHUCTeM U YCTPOMCTB IO aHaJoruM C
>KUBBIMM CHCT€MaMH. 3HAaKOMCTBO C TpyOYaThIMU CTPYKTypaMHd B >KHBOU
MpUpoZie U  TexXHUWKe, aspoJUHaMUUeCKUMU U  TUAPOAMHAMUUECKUMU
YCTPONCTBAMU B JKUBOW TPUpOJie M TeXHWKe. YMeHHe CTPOUTb MOJeu
CKJ1a[{uaTON CTPYKTYPBbI, UCTIO/b3yEeMbIE B CTPOUTE/ILCTBE

YUYEEHO-METOIVNYECKOE

N MATEPUAJIBHO-TEXHUYECKOE OBECITIEYEHUE [TPOI'PAMMEBI YUEBEHOI'O

Jns  ocBoeHne TmporpaMMsl

MMPEOMETA «BUOJIOT'U»

JIOCTaTOUHBIMH /|15 BBINOJIHEHUS] TPeOOBaHUI K YPOBHIO MOATOTOBKH 00yUarOLMXCS.

* COCTaB yueOHO-MEeTO[UUECKOT0 ¥ MaTepHaibHO-TEXHUUECKOT0 06ecrieueHust POrpaMmsbl yue6HOro
npegmeTa «BbUOIOTUsI» BXOJSAT:

* HarIsAHBIe TIOCOOMST (KOMIUTIEKTHI yueOHBIX TabsMll, M/1aKaTOB, MOPTPETOB BHIJAIOIIUXCS YUEHBIX,
JVHAMHUUecKue TI0CO0Ms, WUIFOCTPUPYIOIIMe OHO/orvyeckre TIPOLIeCChl, MOZEeNH, MYJ/SDKU U

MUKpOTpernapaTbl OU0I0rUUeCcKuX 00 BEKTOB U ZIp.);
* uHOpPMAaLMOHHO-KOMMYHUKATHBHBIE CPEJICTBA;

npeagmeTa «buojiorusi» B TipodecCHOHaMBHON — 00pa3oBaTe/bHOM
OpraHu3alLuy, peanu3yrolieli 00pa3oBaTesbHYIO TIPOrpaMMmy cpefHero obiero obpa3oBaHusl B Tpejesiax
ocBoerust OIIOIT CITO Ha 06a3e ocHOBHOro o0Iero oOpa3oBaHUsI HMeeTCs YyueOHBIM KaOWHeT,
y/IOBJIETBOPSIFOIMI TpeOoBaHMsM CaHUTApHO-3MHIEMUO JIOTHUeCKUX mpaBwi u HopMmartueoB (CII.2.4.
3648-20 «CaHUTapHO-3MTH/IEMHOIOTHYECKHE TPeOOBAHUS K OPraHW3al[UsIM BOCTIUTaHUSA U O0yueHUs,
OTJbIXa M 037I0POBJEHUS MOJIOJEXH» ) M OBbITh OCHAILEHO THIOBBIM 000pYZOBaHWEM, YKa3aHHBIM B
HACTOSIILMX TpeOOBaHUSX, B TOM UHCJIe CielMaIM3MPOBaHHON yueOHOW Mebesbio M cpeficTBaMH 00yUeHvs,



* KOMIUIEKT TeXHUUECKOH JOKYMEHTAlWH, B TOM UHCJIe TIacIIOpPTa Ha Cpe/iCTBa 00yUeHus], UHCTPYKIMN
T0 MX UCIOJIb30BAaHUIO U TEXHUKe He3011acHOCTY;
* Oub/moTeuHbIA (HOHZ,

B 6ubmoteunblii  GoHA BXOAAT yueOHWKH, YyuyeOHO-MeToZmueckue KOMmIuiekThl (YMK),
obecrieunBaroIie OCBOeHHWe TMpeaMeTa «BUOOTHSI», pEKOMeHIOBaHHblE WM [OMYILeHHbIe s
WCIIO/b30BaHUSI B MPOQeCCHOHANBbHBIX ~ 00pa30BaTe/ibHBIX  OPraHU3alvsaX,  peau3yHLIMX
obpa3oBare/ibHYI0 MPorpaMMy cpefiHero obirero obpasoBanus B nipefiesiax ocBoenus: OTTOIT CITO nHa
0a3e OCHOBHOTO 0011[er0 00pa3oBaHMS.

BubmmoTeuHbIi CI)OH,Z[ MOXeT OBITh AOIOJIHEH SHLUKIIONEeOUAMHA, CIIPpABOYHUKAMH, CJIOBAPAMU,

HayYHOW M Hay4HO-TIOMY/IAPHOW J/MTepaTypol W JApYyrod JWUTepaTypod MO pasHbIM BOMpOCaM
Griosorun.

B nporiecce ocBoeHusi mporpamMmbl  «bHosiOTHSI» CTYZ€HTbI UMEIOT BO3MOXKHOCTb JOCTyIa K
3JIEKTPOHHBIM y4eOHBIM MaTepuajaM Io OHOJIOTHMH, UMEIOLMCS B CBOOOJHOM [IOCTYIIe B CHCTEMe
UHTepHeT (3/1eKTPOHHBIM KHUraM, NPaKTUKyMaMm, TecTaMm H Jip.).

JINTEPATYPA
OCHOBHBIE HCTOUHHKH
MamontoB C.I".,3axapoB B.5.O61mas Buosnorus, "KaoPyc",2022

Jlono/HUTe/IbHbIE HCTOUHUKH
3axapoe B.b. O6ujast 6uonorus. 10-11. «Jpoda», 2004

Tynskoea O.B. Buonorusi. Yue6unuk. BOBP, 2014
Tynvkun E.W. O6as 6uosorus," Akagemus” 2003

WHTepHeT-pecypchl

. sbio.info (Bcst 6uosiorus. CoBpemMeHHasi 6M0J/IOTHs, CTaThbH, HOBOCTH, OUO/IMOTEKA).

www.window.edu.ru (EfuHOe OKHO 0CTyTIa K 00pa3oBaTe/ibHbIM pecypcaM MHTepHeTa 1o 61o-
JIOTUR).

www.5ballov.ru/test (TecT aJist abBUTYpHEHTOB TI0 BCeMY ILIKOJIBHOMY Kypcy 6romorum).

. vspu.ac. ru/deold/bio/bio. htm (TeseKOMMyHUKAL[UOHHBIE BUKTOPUHBI 110 GUOJIOTMH — 3KOJIOTUH Ha
cepBepe BOpOHE)XCKOTO yHHBEPCUTETA).

www.biology.ru (Buonorusi B OTKpeITOM KOJUtemke. CaliT COAEPIKUT 3MeKTPOHHBINM YueOHUK 1Mo 6uosorun, On-
line Tectsr).

www.informika.ru (3meKTpoHHBIH yuebHVK, OOJIBIION CIIMCOK NHTEPHET-PECYPCOB).

www.nrc.edu.ru (Bruosoruueckast kKaptuHa Mupa. Paszen KOMOBIOTEPHOTO yuebHYKa, pa3paboTaHHOTO B
MOCKOBCKOM r'OCy/lapCTBEeHHOM OTKPBITOM YHHBEpPCUTETE).

www. nature. ok. ru (Pekue u Mcue3aroliye )XMBOTHBIe POCCHN — TIPOEKT JKOJI0THUecKoro Hentpa MI'Y um.
M.B.JIomoHOCOBa).

www.kozlenkoa.narod.ru (i1 TeX, KTO yUMTCSI CaM ¥ YUWT JPYTHX; OUHO U JUCTAHLUOHHO, OHMOIOTHY, XUMUH,
JPyTUM MpeJMeTaM).

www.schoolcity.by (buonorust B Bompocax u oTBeTax).

. bril2002.narod.ru (Buosiorusi A7 IIKOMBHUKOB. KpaTkas, KOMIMAKTHas, HO [OCTaTOYHO TMOZAPOOHast
uHpopmarus 1o paszgenam: «O6imas 6rosorus», «boTaHuKa», «300/0THs», «HeT0BeK»).
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