MUWHHUCTEPCTBO ITPOCBEIEHUSI POCCUNCKOM ®EJIEPAIINN

MuHucTepcTBO 00pa30BaHUsA U HAYKH AJITaiiCKOro Kpast

Komurer no o0pa3oBaHiIo U MOJIO/IE:KHOM MOJTUTHKE AAMHUHUCTPALUH
ITIaBaoBckoro paiiona MbOY

"KoapiBanckag COHI"

PACCMOTPEHO COI'JTACOBAHO
Ha 3acenanmu [IIMO  3amecturens aHpexTopa 1m0

VYBP
H. (. Tpymixuna o/ifureeies
ITpoTtokomn Ne3 IIpoTokon Ne9
or 14.08.2024T. ot 14.08.2024r.
PABOYAS ITPOI'PAMMA

(ID 3265889)

yueOHoro npeamera «buosorus. bazosblil ypoBeHb»

st ooydaromumxcs 10 — 11 xmaccos

¢ KoaniBaHnckoe
2024



IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHMOJOTHU TEOPETUUYECKYIO OCHOBY IS
onpeereHus: MoaX00B K (GOPMUPOBAHUIO COJEPKAHUS yueOHOTO MpeaMera
«buonorus» coctaBuwiaM: KoHUenTyaidbHble mnonoxkeHus PIroC COO o
B3aMMOOOYCIIOBICHHOCTH  1IeJeil, CcoJAepXaHus, pe3yJbTaToB OO0ydeHUs WU
TpeOOBaHUM K YPOBHIO MOATOTOBKHU BBIMTYCKHUKOB, MTOJIOKEHHS 00 OOIIMX HENSIX U
NPUHIIMIAX, XAPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHUE CHUCTEMbI CPEIHErO
obmrero oopazosanus B Poccutickoit denepanmm, a TakKe MOJTOKEHUS O CIICIU(pUKE
Ouosioruu, €€ 3HAYCHHMM B TO3HAHUM IKUBOW TMPUPOABI U 0OECIECYCHUU
CYIIIECTBOBAHMS YeJIOBeUeCKOro oOinecTBa. COrIacHO Ha3BAaHHBIM MOJIOKEHUSM,
ompe/ieJIeHbl OCHOBHBIE (DYHKITUU MPOrPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosnoruu Aa€T npeacTaBieHue O UesaX, 00 o0I1Iel crpaTeruu
00yueHUs, BOCIUTAHUS U Pa3BUTHS 00YUAIOIIUXCS CPE/ICTBAMHU Y4eOHOT0 MpeiMeTa
«buonorusy, onpeaenser 0053aTeaIbHOE NPEIMETHOE COJIEp)KaHUE, €r0 CTPYKTYPY,
pacmpezesieHde 1O pa3fenaM U TemMaM, PEKOMEHAYEMYIO IOCJIEI0BaTEIbHOCTb
U3Yy4YCHUS] YIEOHOTO MaTepralia ¢ y9€TOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSA3CH, JIOTUKM O00pa30BaTENBLHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
00yJaroImMXxcs.

B mporpamme 1o 61uosorun Takxke y4YUThIBalOTCS TPEOOBAHUSA K TUIAHUPYEMbIM
JUYHOCTHBIM, METANpPeIMETHBIM W TPEAMETHBIM pe3yjbTaraM OOydYeHHUs B
dbopmupoBaHUU OCHOBHBIX BHUJIOB y4eOHO-1103HaBATEIILHOM
NEeATeIbHOCTH/Y4eOHbIX JIEUCTBUN OOYYaIOIIUXCSd IO OCBOCHHUIO COJICPKaHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B mporpamme mo 6uonorum (10—11 xmaccel, 6a30BbIi YPOBEHB) peali30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B HM3YyYCHHHM OHWOJIOTWH, Oyiaromaps 4eMy B HeEl
IPOCMAaTPUBAETCSl  HAIMPABICHHOCTh HA pPa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOTO MUPOBO33pPEHUS, [EHHOCTHBIX
OpUEHTAIIUNA JTUYHOCTH, SKOJIOTHYECKOTO MBIIUICHUS, TPEACTaBICHUN O 3J0POBOM
o0Opase XM3HU U OEpeKHbIM OTHOIIEHHEM K OKPY’)Kalolled MNpUpOJHOU cpefe.
[TosToMy Hapsany ¢ U3ydeHUEM OOIIEOMOTOTHYECKUX TEOPHUH, a TaKKe 3HAHUU O
CTPOECHUU KUBBIX CUCTEM PAa3HOTO paHra M CYHU[HOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OWOJIOTHH YJEICHO BHUMAaHHUE MCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUM B MTOBCEIHEBHOM JKU3HU JJIsI PEUICHUS NIPUKIAIHBIX 33724, B
TOM 4YHCJe: TMPO(UIAKTUKA HACJIECTBEHHBIX 3a00JICBaHUN 4YeJIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYIbTUPOBAHUSI, 000CHOBAHHUS SKOJOTMYECKHU 11€JIeCO00Pa3HOTO
MOBEJICHUS B OKPYXAIOLIECH MPUPOAHON Cpelie, aHAIN3a BIUSAHUSA XO3IMCTBEHHON
JEATEeIbHOCTH YeJIOBEKAa Ha COCTOSHUE MPUPOJHBIX U UCKYCCTBEHHBIX AKOCHUCTEM.
VYcunenre BHUMAaHUSL K MPUKIAJHON HANpaBIEHHOCTH Y4Ye€OHOro mpeaMera
«buonorus» MPOIUKTOBAHO HEOOXOAMMOCTEIO 00ECTICUCHUS YCIIOBUH JIJIsl pEIICHUS



OJIHOM U3 aKTyaJbHBIX 3a/1au MIKOJILHOTO OMOJIOTMYECKOro 00pa3oBaHusi, KOTOpas
npeanoiaraer (GpopMupoBaHue y oOydarouuxcsi COCOOHOCTH aJanTUPOBAThCS K
U3MEHEHUSIM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonorusa Ha ypoBHE cpeaHero oOuiero oOpa3OBaHMsI 3aHUMAET Ba)XKHOE
mecto. OHa obOecneunBaeT (HOPMHPOBAHHE Yy OOYYAIOIIMXCS MPEICTABICHUH O
HAyYHOW KapTUHE MHpA, pacmupsieT U 0000ImaeT 3HaHUS O KUBOW MpHUpoE, e
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpraHU3AIMM W DBOJIOIHH, CO3MAET
yCIOBUS  JUIA: TIO3HAHUS  3aKOHOB  KUBOM  TPUPOABI,  (POPMUPOBAHUS
(GYHKIIMOHATBHOM T'paMOTHOCTH, HABBIKOB 3JI0pPOBOrO0 M 0Oe€30IMacHoro odbpasa
YKU3HH, YKOJIOTUYCCKOTO MBIIUICHHS, [ICHHOCTHOTO OTHOIICHUS K JKHBOW MPUPOJIC
U YEJIOBEKY.

Bonwimoe 3HaueHNe OMOIOTHS IMEET TaKXKE IS PEIICHUST BOCITUTATEIbHBIX U
pa3BUBAIOIIMX  3aJa4  CPEIHEr0  O0mero  oOpa3oBaHUs,  COLMAIU3AIHNH
oOyyvaroruxcsi. 3yuenue Ouosioruu odecrneurnBaeT ycloBUs s (GOPMHUPOBAHUS
WHTEJUICKTYabHbIX, KOMMYHHKAllUOHHBIX ¥  HWH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYyJIbTYPhI, CIIOCOOCTBYET HHTETpallid OMOJOTMYECKHX 3HAHUH C
NIPEICTABICHUSMH U3 IPYTUX YUYCOHBIX MPEIMETOB, B YaCTHOCTH, (PH3UKH, XUMHUH H
reorpaduu. Ha3BaHHbBIE MOJOXKEHUSI O MpEIHA3HAYECHUU YYEOHOTO Mpeamera
«buosorus» COCTaBUIM OCHOBY ISl ONpeeNieHUs MOAXOJA0B K OTOOpY H
CTPYKTYPUPOBAHUIO €ro COJEpKaHUs, MPEACTABICHHOIO B MporpamMme Mo
OMOJIOTHH.

Ot60p comepxxkanus ydeOHOro npeamera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBIEH C MO3UIMH KyJIbTypOCOOOPa3HOTO IMOAX0Ja, B COOTBETCTBUU C
KOTOpPbIM OOy4Yarolifecs: TOJDKHBI OCBOUTh 3HAHMUS U yMEHUS, 3HAYUMBIC IS
dbopmupoBaHus 0OIIEH KyJbTYpbl, OMNpEACAIONINE aJICKBaTHOE IOBEJCHUE
YeJIOBeKa B OKpPY’KaroIIeH MPUPOJHON cpejie, BOCTpEOOBAaHHbIE B MOBCEIHEBHOM
KU3HU U TpakTUueckoil aestenbHOCTA. Oco00€e MECTO B 3TOW CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COICPKAHUS, KOTOPBIE CIIYKAT OCHOBOU 1Jisi (hOPMHUPOBAHUS
IIPEJICTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHE MHUpa U
[IEHHOCTHBIX ~ OPUEHTAIUSAX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3aIUH
OMOJIOTUYECKOro 00pa30BaHUsI.

CtpyKTypupoBaHHE COJEpKaHUs Yy4yeOHOro Marepuaja B Mporpamme Mo
OMOJIOTUM OCYIIECTBJICHO C YY€TOM TMPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX KMBOUW MPUPOJIBI, 0 €€ YPOBHEBOW OpraHU3AINH U
IBOJTIOITUMHU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro mpeameTa «bromorus
BBIJICJICHBI CIIEYIONINE COAepKaTeNbHble MHNU: «buonorus kak Hayka. Metosb
Hay4yHOTrOo To3HaHusm», «Kierka kak Ouosormyeckas cucreMay, «OpraHu3m Kak
Oouonoruyeckas cucrema», «CucreMa U MHOroo0Opasue OpPraHHUYeCKOro MHUpay,
«IBOJIOUS KUBOUN MPUPOJIBI», « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTHY.



Lens u3ydenust yueOHoro mpenmera «buosnorus» Ha 06a30BOM ypoOBHE —
OBJIaJICHUE  OOYyYalOlMMHUCA 3HAHMSAMH O  CTPYKTYPHO-(YHKIIMOHAIHHOM
OpraHW3alliM > KUBBIX CHCTEM pa3HOTO paHra W MNPUOOPETCHHE YMCHHM
WCIIOJIb30BaTh OTU 3HAHWS ISl TPAMOTHBIX JCHCTBUN B OTHOIICHWUH OOBEKTOB
KUBOU TIPUPOBI U PEIICHUS PA3INIHBIX KU3HEHHBIX MPOOIIEM.

JlocTmkenne 1enu u3ydeHus ydeOHoro npeameta «buonorus» Ha 6azoBOM
ypOBHE 00€CTICUMBACTCS PEIICHUEM CIIEAYIONMINX 3a]1a4:

OCBOCHHME OOYYAIONIMMUCS CHCTEMbl 3HAHUM O OHOJIOTHYECKUX TEOPHSX,
YUYEHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBUIIAX, CIYyXKAIIMX OCHOBOM
Uist GOpMUPOBAHUSL MPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOTO MMO3HAHMS, CTPOSHUH, MHOTOOOPa3Uh U OCOOCHHOCTSX >KMBBIX
CUCTEM Pa3HOTO YPOBHS OpTaHU3AIIMH, BBIJAONIUXCS OTKPHITHUSIX U COBPEMEHHBIX
HCCJICIOBAHHIX B OMOJIOTHH,

dbopMupoBaHue y OOYydYaIOMIMXCS IMO3HABATEIBHBIX, WHTCIUICKTYaJbHBIX W
TBOPUYECKUX CIOCOOHOCTEW B TPOIlECCEe aHajiu3a JIaHHBIX O MyTSX pPa3BUTHA B
OMOJIOTUM HAyYHBIX B3TJISJOB, MJIEH MU TMOAXOAOB K M3YUCHHIO KUBBIX CHCTEM
Pa3HOTO YPOBHSI OPraHU3alUK;

CTAHOBJICHME Yy OOydvaromuxcsi oOwmeld KyJabTypbl, (YHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUU OOBSCHSITH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpPa KUBOU MPUPOJIBI HA OCHOBAHWY 3HAHUH M OTIBITA, TIOJYICHHBIX MPU U3yICHUH
OMOJIOTHH;

dbopMupoBanue y o0OydalOMMXCA YMEHHH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHWM B MPAKTUYECKOW JEATENTbHOCTH YeJOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOT A,

BOCIIUTaHUE YOCKIEHHOCTH B BO3MOXKHOCTH ITO3HAHHS UYCJIOBEKOM >KHBOM
IPUPOJIbI, HEOOXOUMOCTH OEPEKHOT0 OTHOIIEHHUS K HEM, COOMIOICHUSI STUYECKUX
HOPM TIPY MIPOBEJICHNUN OMOJIOTHYECKUX UCCIICTOBAHMM;

OCO3HAHWE IICHHOCTH OWOJOTUYECKUX 3HAHWMA [JI1 TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOM KYJIbTYPHI, JUIsi POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MTOBCEHEBHOMN KU3HU JJIs
OILICHKH TOCJEJICTBUI CBOEH JEATEIHLHOCTH MO OTHOIICHHUIO K OKpYXKalollel cpeje,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHME U COOJIOeHHE Mep NpPOoPUIAKTUKI
3a00eBaHuM.

B cucreme cpemgnero oOmiero obOpazoBanusi «buosorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTEIbHBIM yYEOHBIM TPEIMETOM, BXOISAIIUM B
cocTaB MpeaMeTHOM 00acTi « EcTecTBeHHO-HAYyUYHBIE TIPEIMETHI.

Jliist u3ydenusi 6uonoruu Ha 6a30BOM ypOBHE CpeTHEro 00IIero o0pa3oBaHUs
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 gac B Hegenmo), B 11 kimacce — 34 yaca
(1 gac B HeneIO).



COJEPXAHME OBYUYEHUA
10 KJIACC

Tema 1. buoJiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (uimocodueil, ITUKON, ICTETUKONH U TPABOM.
Ponw Ouonoruu B popMUpOBaHUHN COBPEMEHHOM HAy4YHOU KapTUHBI Mupa. Cuctema
OMOJIOTUYECKHUX HaYK.

Mertoapbl MO3HAHUS KUBOUM MPUPOIBI (HAOTIOEHUE, SKCTIEPUMEHT, OMMCAHNE,
u3MepeHue, Kiaaccuukamus, MoJeIMpOBaHUE, CTaTUCTUYecKas o00paboTka
JAHHBIX ).

JdemoHcTpanum:

[Toprpersr: Y. Hapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u @. Kpuk.

Tabnuuel U cxembl: «MeTo bl TO3HAHUS )KUBOI TIPUPOIBI.

JlabopaTopHble M NpaKTHYEeCKHE PA0OThI:

[Ipaktuueckas pabora No 1. «lcmonb3oBaHue pa3iIMYHBIX METOAOB IPHU
U3YUYEHUU OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbI H X OPraHU3AIHUsI.

XKusble cuctembl (OMOCUCTEMBI) KaK NpeaMeT u3ydeHus ouonoruu. Otaudue
YKHUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPOIBI.

CaoticTBa 6MOCHCTEM U UX pa3HOOOpa3ue. YPOBHH OpraHu3anuu OMOCHUCTEM:
MOJIEKYJISIDHBIM, KIJIETOYHBIM, TKAHEBbIA, OPTraHU3MEHHBIM, MOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOIIeHOTUYECKUI), Onoc(epHbIi.

JdeMoHcTpanum:

Tabnuubl u cxeMbl: «OCHOBHbBIE MPU3HAKHU KU3HW», «YPOBHU OpraHu3aliuu
KUBOU IIPUPOIBDY.

O6opynoBanue: mojaenb Mmojekyibl JIHK.

Tema 3. XumMu4eckuii COCTaB U CTPOEHUE KJIETKH.

XUMHAYECKHN COCTaB KIETKH. XHMUYECKHUE BJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHUKPO3JIEMEHTBI. BOJ1a 1 MUHEpaIbHBIE BELIECTBA.

OyHKIIMM BOABI M MHHEPAIbHBIX BewlecTB B Kierke. [lommep:kanue
OCMOTHUYECKOT0o OanaHca.

benku. CoctaB u crpoeHue OeIKOB. AMUHOKHCIOTBI — MOHOMEpHI OEJIKOB.
He3ameHnumbie 1 3aMEHUMbIE aMUHOKUCIIOThl. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl O€JIKOBOM MOJIEKYJbl (M€pBUYHAs, BTOPUYHAsA, TPETUYHAS U
YEeTBEPTUYHASL CTPYKTypa). XHUMHUYECKHME CBOMCTBa OenkoB. buosornueckue
byHKIIMN OEITKOB.



depMeHTHI — Ouosiornueckue katanu3atopbl. CTpoeHue hepMeHTa: akKTUBHBIN
HeHTp, cyocrpatHas cnenupuyHocTb. Kodepmentsl. Butamunbel. OTianuwms
(hepMEHTOB OT HEOPraHUYECKUX KaTaJIu3aTOPOB.

YrieBojabl: MOHOCaxapu/ibl (T1H0K03a, pru003a U A€30KCUPH003a), T1caxapu/bl
(caxapo3a, JlaKkTO03a) U MOJUCaxapuibl (Kpaxmay, TJUKOreH, IEeUTI0JI03a).
buonornueckne QyHKIMU yTriaeBoOa0B.

Jlunuael:  Tpurauuepuanl, Gdochomunuasl, crepouabl. [ uapoduabHO-
ruapodobHbie  cBoiicTBa. buomornueckue Qynknuum gunugoB. CpaBHEHHE
yTJIE€BOOB, OCIKOB U JIMMHUI0B KaK UCTOYHUKOB SHEPTHH.

Hyknennoseie xucmorel: JIHK wm PHK. Hyxkneoruasl — MoOHOMEpHI
HYKIeMHOBBIX KUCIOT. Crpoenue u @yukuuu JIHK. Ctpoenue u ¢pynkuuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIMU.

[wuronorus — Hayka o kietke. Kiietounast Teopus — mpuMep B3auMOJICUCTBUS
uzei 1 paKkToB B HAYYHOM IMO3HAHUHU. METO/IbI U3yUeHHUS KICTKH.

Krnerka kxak mnemocTtHas xuBasi cuctema. O01me mpru3Haki KIETOK: 3aMKHYTast
Hapy>kHas MemOpana, monekyibl JHK kak remermueckmii ammapar, cuctema
CUHTE3a Oerka.

Tumbl KJIETOK: »yKapuOTHYEeCKas U Tpokapuorudeckas. OcoOeHHOCTH
CTPOEHHUS MPOKApUOTHUECKOW KieTku. Kierounas crenka Oakrepuil. CtpoeHue
AyKapuoOTHYECKOW KieTku. (OCHOBHBbIE OTJIMYUSI PACTUTEIIBHOM, »XWBOTHOW U
rpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, NIMKOKAIUKC, UX
dbynknuu. [1nazmatudyeckas memOpaHna, e€ cBoiicTBa u (yHkiuu. [{uromnasma u eé
opranounbl. OnHoMmeMmOpaHHbie opraHouabl kieTku: JIIC, ammapar [Mombmxw,
au30combl. [loyaBTOHOMHBIE OpPraHoOWAbl KIETKA: MHUTOXOHIPUM, TLIACTHUJIBI.
[Ipoucxoxnenne MuTOXoHApu u 1iactua. Buasl minactua. HememOpanHbIE
OpTaHOWIBl KIJIETKH: PHUOOCOMBI, KICTOYHBIA IIEHTP, IEHTPHOIU, PECHHUYKH,
KryTUKA. OyHKIMN OPraHOWI0B KIETKH. BKIItoueHus.

SAnpo — perynsaTopHbId 1eHTp KieTku. CTpoeHue siapa: sjaepHas 000J0uKa,
KapuoIljia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEHIECTB B KIIETKE.

JdeMmoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinn, K. M. bap.

Jnarpammel: «Pacnipenenenne XuMAYECKHUX 3JIEMEHTOB B HEKUBOW IPUPOJIE,
«PacrnipeneneHne XuMU4YECKUX 3JIEMEHTOB B )KUBOUW MIPUPOJIEN.

Tabmuupl u cxemsl: «llepuonnueckas Tabmviia XUMHUYECKHUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbI BOJIbI», «buocuuTes 6enkay, « CTpoeHre MOIEKYJIbl OelIKay,
«Ctpoenue pepmenrta», «Hyxnennossie kucinotel. JHK», «Ctpoenune MonekyJsl



AT®», «CTpoeHHE 3yKapuOTUUYECKON KIETKW», «CTpoeHUEe KUBOTHOM KIIETKH,
«CtpoeHue pacTUTENbHON KIETKW», «CTpPOCHHE MNPOKAPUOTUYECKON KIIETKWY,
«Ctpoenue szipa KIETKN», « Y TIAEBOAbDY, «JIMmuab.

O6opynoBaHue: CBETOBOW MHUKPOCKON, OOOpyJOBaHUE IJisi MPOBEICHUS
HAOIIO/ICHUM, W3MEpPEHUM, SKCIEPUMEHTOB, MHKpOIpEnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KJIETOK.

JlabopaTopHble M MpaKTHYECKHE PAdOThI:

JlaGoparopHas pab6ora Ne 1. «l3yueHme KaTaJIUTHUYECKONW aKTHBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMHIIa3bl UITU KaTajaasbl)y.

JlabopatopHass pabora Ne 2. «M3yueHue CTpoeHHUs KIETOK pPACTEHHI,
KUBOTHBIX W OaKTepUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpoOMpemnaparax M HX
OTIUCAHUE.

Tema 4. /KuzHenesiTeJJbHOCTh KJIETKH.

OOMeH BemecTB, WM MeTadomu3M. ACCUMUIIATINA (TJIACTUYECKU 0OOMEH) 1
JTUCCUMUJISIIIUS  (QHEPTETHUECKU OOMEH) — JIBE CTOPOHBI E€IWHOTO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB W DHEPTUU B TMOHUMAHUU
MeTabor3ma.

Tunber oOMeHa BelecTB: aBTOTPOGHBIN U reTepoTpodHblid. Posb pepMeHTOB B
oOMeHe BellleCTB U MPEeBPaIllCHUN SHEPTUHU B KIIETKE.

®orocunte3. CperoBas u TemHoBas (a3pl QorocuHTe3a. Peakuuu
dboTocunTe3a. DPhHeKTUBHOCTH (hoTOCHHTE3a. 3HAUCHHUE (POTOCHHTE3A IS JKH3HH
Ha 3emuie. Bausinue ycioBuil cpenbl Ha (POTOCHMHTE3 M CIIOCOOBI MOBBIIIIEHUSI €TO
NPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTEHHUI.

XeMocuHTe3. XEeMOCUHTE3UPYIONINe OaKTepuu. 3HAaYECHUE XEMOCUHTE3a s
YKU3HU Ha 3eMIIe.

DHepreTuueckuii oOMEH B KJETKe. PacliensieHue BEIIeCTB, BBIICICHHUE U
AKKyMYJIMPOBAHUE PHEPTUH B KJIIETKE. DTaIbl JHEPreTUuecKoro oomeHa. I'mukosnus.
Bpoxenne u ero Buabl. KucimopolHOe OKHUCIEHUE, WIM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopunupoBanre. IPPEeKTUBHOCTH SHEPTETUUECKOTO0 OOMEHA.

Peakuum wMarpuuHoro cuHTe3a. ['eHermdeckas wuHbpopmarus u  JIHK.
Peanuzanus renernueckod uHGoOpManuu B KIETKe. ['@HETHMUECKHl KOl M €ro
cBoricTBa. Tpanckpuniusa — Matpuunblii cuate3 PHK. Tpancnsuus — 6mocunTes
Oenka. Otambl TpaHchanuu. KoaupoBanue aMHHOKUCIOT. Ponb pubocom B
OnocuHTe3e OeKa.

Heknerounsie ¢popmbl xu3HU — BUpYychl. ctopust oTkpbeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTM CTPOCHUST W OIKU3HEHHOTO IMKJIA BHUPYCOB.
bakrepnodaru. bone3Hn pacteHuil, >KHUBOTHBIX U YEJIOBEKA, BBI3LIBAEMBIC
Bupycamu. Bupyc nmmynonedunura yenosexka (BUY) — BozOyautens CITN/a.



OOparnast ~ TpaHCKpumiusi, peBepraza u  wuHTerpasza. lIpodunakruxa
pacnpocTpaHeHUs: BUPYCHBIX 3a00JIeBaHUM.

JdemoHcTpanuu:

[Toptpetsl: H. K. Konbios, 1. 1. UBanosckuii, K. A. Tumupsses.

Tabnunel U cxembl: «Tunsl nutanus», «Metadboauzm», «MUTOXOHIPUSY,
«JHepreTuueckuit oomen», «Xmopormiact», «Dortocuntes», «Crtpoenue JITHK»,
«Ctpoenne u pyHKIIMOHUpOBaHUE TeHay, «CuHTEe3 Oenkay, «['eHeTHdecKuit Kooy,
«Bupycoe», «bakrepuodarn», «Crpoenue u xusHeHHBIN 1K Bupyca CIIN/da,
O6akrepuodaray, «Permxkanus [JHK».

O6opynoBanue: moxaenu-anmnkanuu «Yasoenune JHK u Tpanckpumims»,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3MHokeHNe U MHAMBUAYAJbHOE PA3BUTHE OPTraHU3MOB.

Kierounslii 1uki, WM KU3HEHHBIM LUK KieTkd. WHtepdaza u MuTO3.
[Ipoueccsl, mpoTtekaromue B uUHTEpdaze. Permnukauus — peakuuss MaTpuyHOrO
cuateza JIHK. Crpoenme xpomocom. XpoMOCOMHBIH HAbOp — KapUOTHIIL.
JIMTUIONHBIE WM TalJIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMAaTHIbI.
[utonornuyeckne OCHOBbI PpPa3sMHOXKEHHWS W HWHIAWBHAYAJbHOIO  Pa3BUTHUSA
OpraHU3MOB.

Henenne knetkun — muto3. Ctaguu murto3a. [Ipouecchl, Npoucxonsine Ha
pPa3HBIX CTAIUSIX MUTO3a. BHOJIOrMYECKH CMBICT MUTO34.

[Tporpammupyemas rubeiib KIETKU — alloNTO3.

®opMBI pa3MHOKEHHSI OPTaHU3MOB: OECIIooe W MoyioBoe. Bumbl 6Gecmonoro
Pa3sMHOXKEHUSA: JEJIECHHE HAaJABOE, IMOYKOBAHME OJHO- H MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHE. VICKycCTBEHHOE KIIOHHMPOBAHUE
OpraHU3MOB, €r0 3HAYEHUE JIJISI CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €0 OTINYUS OT OECIOI0ro0.

Meito3. Cragum meito3a. IIpormecchl, MpoUCXOasIIue Ha CTaausX Menosa.
[ToBenenne xpomocoM B wmenose. Kpoccunrosep. buonornueckuit cmbiCin U
3HAYEHUE MENO03a.

l'amerorenes — mnporecc 00pa30BaHHS TIOJOBBIX KJIETOK Yy YKHWBOTHBIX.
[TonoBbie Kemne3bl: ceMEHHUKUA U sSUYHUKUA. OOpa3oBaHWE M Pa3BUTHE MOJIOBBHIX
KJIETOK — TaMmeT (CrepMaro3oufl, SWIEKIEeTKa) — CIIEPMAaTOreHe3 W OBOTEHE3.
OcoOeHHOCTH CTpOEHUsl SIMIEKIETOK M crepmaro3ousioB. OIUi0g0TBOPEHUE.
[TapTenorenes.

WuauBuayanbHOoe  pa3BUTHE  (OHTOreHe3). OMOpHUOHAIBHOE  pa3BUTHE
(3MOpuorenes). Jrtarbl SMOPUOHAIBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOJieHne, racTpyJisiius, opraHoreses. llocTamOpuoHanbHOEe pa3BUTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE, HempsiMoe (JIMYMHOYHOE). BrusiHue



Cpenbl Ha Pa3BUTHE OPraHM3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIAEHHBIC
YPOJICTBA.

Poct u pazButue pactenuii. OHTOreHe3 HBETKOBOTO PACTEHUS: CTPOEHUE
CEMEHHU, CTAINU PA3BUTHSL.

JdemMoHcTpanum:

Tabmuubl u cxeMbl: «DOpMBI pPa3sMHOKEHHSI OpPraHU3MOBY», «JIBolHOE
OIUIOJOTBOPEHHUE Y IBETKOBBIX pacTeHUi», «BereratuBHOEe pa3MHOXKEHUE
pactenuit», «Jlenenne xkinerku Oaktepuit»y, «CTpPOEHHE TOJOBBIX KIIETOKY,
«Crtpoenue xpoMocoMbl», «Knerounsrit nukim», «Pemmukanus JTHK», «Mutos»,
«Meiiozy», «lIpsmoe u HempsiMoe pa3BuTue», «l'aMeToreHe3 y MICKONMUTAKIINX U
4yeoBeKka», «OCHOBHBIE CTAJIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOT, MHUKpOIpenapaThl «CnepmMaTo30uasl
MJICKOTIMTAIOILIETO», «SUIEKIIeTKa MJIEKONUTAIoIEro», «Kapuokunes B KieTkax
KOpEIlIKa JyKa», MAarHuTHAas MOJENb-alIuiMKanus «JleieHue KIeTKu», MOJAEIb
JIHK, monens MetadazHoit XpoOMOCOMBI.

JlabopaTopHble M MPpaKTHYEeCKHE PA0OTHI:

JlabopaTopnass pabora Ne 3. «HaOGmomeHnne MuTO3a B KIE€TKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOITPENApaTax».

JlabopaTopHass pabora Ne 4. «l3ydeHuwe cTpoeHUs TMOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIPEINapaTax».

Tema 6. HacjiencTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3anaum renetuku. Mcropus pasButust reHeTuku. Posib nurosoruu
¥ IMOpPHOJIOTUM B CTAHOBJICHUHM TEHETHKHU. BKIaj pOCCHUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETHKU. METOoIbl TEHETUKH (THOPHUIOIOTHIECKUH,
[IUTOTCHETUYECKUM, MOJEKYISIPHO-TeHeTHUeCKui). (OCHOBHBIE TE€HETHYECKHE
NoHATHS. [ 'eHeTrndecKas CHMBOJIMKA, UCIIOJb3yEMasi B CXEMaxX CKpPEIIUBaHUN.

3aKOHOMEPHOCTH HACJIEOBAHMS MPU3HAKOB, YCTAHOBICHHBIEC I'. MeHenem.
MoHorubpuaHoe CKpelmuBaHue. 3aKOH €IUHO-00pa3usi THOPHUIOB MEPBOTO
nokoJieHus. [IpaBuiio nomuHHpOBaHUs. 3aKOH pacUICIICHUS MTPU3HAKoB. [ unoresa
yuCcTOTHI raMeT. [loHOe 1 HEMOTHOE JOMUHHUPOBAHUE.

JuruOpugHoe  CKpemMBaHHWE. 3aKOH  HE3aBHUCHUMOTO  HACIICIOBAHUS
npu3HakoB.  lluToreHeTMyeckue - OCHOBBI  AUTHOPUAHOTO  CKPEIIUBAHUS.
AHanuzupyouiee ckpeupanue. Vcnoap30BaHne aHaATU3UPYIOLIETO CKPEIIMBAHUS
JUTsI OTIpEIeNIeHUsI TEHOTHUIIa OCOOM.

CuerieHHOE HaclieqoBaHue npu3HakoB. Pabora T. MopraHa no cuenjieHHOMY
HacJIeI0BaHUIO TeHOB. HapyllieHre cuenienrs reHOB B PE3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHAsl TEOPHUS HACIEICTBEHHOCTH. | €HETUUECKHE KaPTHI.



I'enetuka mosa. XpoMOCOMHOE ompeAeiaeHue mosa. AyTOCOMbl U MOJIOBBIE
xpomMocoMbl. ['omMorameTrHele W reTreporaMeTHbie opranu3mbl. HacnenoBanue
MIPU3HAKOB, CLIETJIEHHBIX C IMOJIOM.

N3menunBOCTh. BUbl ”3MEHUYMBOCTHU: HEHACIICICTBEHHAS U HACIICICTBCHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  WM3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOAU(HUKAITMOHHONW M3MEHUYMBOCTH. BapualinoHHBIN psI/T M BapHaIllMOHHAS KpHUBas.
Hopma peaknun npuszHaka. KonnuecTBEHHbIE M KAYECTBEHHBIC MPU3HAKA M HUX
HOopMa peakiuu. CBoricTBa MOAU(MUKAIIMOHHON H3MEHYHUBOCTH.

HacnencrBennasi, winu TeHOTHIWYECKas, W3MEHYMBOCTh. KomOmHaTHBHas
W3MEHYMBOCThb. Melo3 W TO0JIOBOM TPOIleCC — OCHOBA KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTalimoHHas u”3MeHUUBOCTh. Kitaccudukanusi MyTanuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYMHbI MyTaliuil. MyTareHHble (aKTOpPHI.
3aKOH rOMOJIOTMYECKUX PSIA0OB B HaclieACcTBeHHOM n3MeHunBocTtu H. V. BaBuiosa.

BHesinepHas HacIe1CTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJIbl T€HETUKHU
YeJIoBeKa: TeHeaJTOTHUYEeCKUM, OJM3HEIIOBBIN, IIMTOI€HETUYECKUH, OMOXUMUYECKHM,
MOJIEKYJISIPHO-T€HETUUECKHIA. CoBpemeHHOe ONpEIECICHUE rE€HOTHIIA:
MTOJTHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUINMPOBAHKUE, B TOM YHUCIIE C MOMOIIbIO
[II1P-anamm3a. HacneacTBeHHble 3a00eBaHUS YEIOBCKA: TICHHBIC OOJIC3HH,
00JIE3HN C HACIEICTBEHHOM MPEApacroioKeHHOCThIO, XPOMOCOMHBIE OOJE3HHU.
Comatuueckue W TreHepaTHBHbIe MyTanud. CTBOJIOBbIE KJIETKH. [IpUHITUIIBI
3I0pOBOTO 00pasa *KU3HH, JTUATHOCTHKU, MPO(UIAKTUKHI U JICUSHUS TCHETHIECKUX
Oosie3Hell. MeauKo-reHeTUYeCKOoe KOHCYJIBTUPOBAHUE. 3HAUCHHE MEIUITUHCKOM
T€HETHUKHU B IPEAOTBPAIIICHUH U JICUCHUH T€HETHUYECKUX 3a00JI€BaHMM YeToBeKa.

JdeMmoHcTpanuu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. . BaBuios.

Tabmuiel u cxemMbl: «KMOHOTHOPHIHOE CKPEIIMBAHUE M €0 [IUTOTCHETHIECKas
OCHOBa», «3aKOH PacIICIJIEHUs U €70 [IUTOT€HETHYECKass OCHOBAY, «3aKOH YHCTOTHI
ramery, «Jluruépugnoe ckpenmBanuey, « [ {utomorniaeckne 0CHOBBI TUTHOPUTHOTO
CKpenuBaHus», «Meio3y», «B3auMoIeiiCTBUE ajieNIbHBIX T€HOBY, «I eHeTnYecKue
KapThl PACTCHUM, KUBOTHBIX U YeJOBEKa», «['eHeTuka mosa», «3aKOHOMEPHOCTH
HACJIEIOBAHHUs, CIEIJIEHHOTO C MOJoM», «KapuoTumbl 4enoBeKa W KUBOTHBIX),
«Bunpl u3meHunBocTn», «MoaudukalmoHHas U3MEHYUMBOCTHY, «HacnemoBanue
pesyc-bakropay, «'eHeTrnka rpymm KpoBu», « MyTalinoHHas U3MEHUUBOCTHY.

O6GopynoBaHue: MOJACIH-ANIUIMKAINK «MOHOTHOPUIHOE CKPEIIUBAHHEY,
«Henonnoe nmomuHupoBaHue», «JuruOpuaHoe ckpemuBanue», «llepekpéct
XPOMOCOM», MUKPOCKOM U MUKpormpenapat «Jpo3zoduiia» (Hopma, MyTanuu GOpMsI
KPBUIBEB U OKPACKH TeJa), repdapuit «I"opox moceBHOM».



JlabopaTopHble M MpakTHYeCcKHe padoThI:

JlaGoparopHas pabora Ne 5. «M3ydyeHue pe3yiabTaToB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS y JPO30(HIIbI HA TOTOBBIX MUKPOIPENapaTaxy.

JlabopaTtopnas pabota Ne 6. «3ydeHne Moau(pUKAIIMOHHON N3MEHUYNBOCTH,
IIOCTPOECHHUE BAPUALIMOHHOTO PsI/Ia U BAPUALMOHHON KPUBOW.

JlabopaTopHast pabora Ne 7. «AHanu3 mytanuii y npo30¢puisl Ha TOTOBBIX
MUKpOIpEnaparaxy.

IIpaktnueckass pabora Ne 2. «CocraBieHne M aHallu3 POIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexuusi oprann3moB. OCHOBbI O0HOTEXHOJIOTHH.

Cenmekuusl Kak HaykKa M Ipouecc. 3apoKJICHHUE CENEKIMH U JTOMECTHKALHS.
VYyenue H. 1. BaBunoBa o eHTpax NpoucXoxAECHUS 1 MHOTO00Opa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbl NpOMCXO0KAEHUS TOMAIIHUX )KMBOTHBIX. COPT, IOPO/1a, IITAMM.

CoBpeMeHHbIe METO/IbI CeleKIMU. MaccoBbIil 1 MHIMBUYaJIbHBI OTOOPHI B

CEeJIEKLIMN PacTeHUM M KUBOTHBIX. OLIEHKA 3KCTepbepa. biIM3kopocTBEeHHOE
ckpeniuBanue — UHOpuAUHT. Yncras nuaus. CKpenMBaHUE YHCTHIX JIMHHM.
['erepo3uc, wiu rubpuaHas cuia. HepojacTBeHHOE CKpeluBaHUE — ayTOPUIUHT.
Otpanénnas rudbpuauzanus u e€ ycnexu. MIcKycCTBEHHBIM MyTareHes v nojiyueHue
MTOJIUTUIOUIOB. JIOCTMKEHUS CEIEKIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.
buorexHosoruss Kak oOTpacib NpoU3BOACTBA. ['eHHas MH)KeHepus. OTambl
co3ganusi pexkomOmHantHOM JIHK w Tpancrennsix opranu3moB. Kierounas
uHxeHepud. Kinerounsle KynbTypbl. MUKPOKIIOHAIBHOE PA3MHOKEHUE PACTCHUMU.
KiioHnpoBaHre BBICOKONPOAYKTHUBHBIX CEIIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okojioruyeckue W dTthyeckue  mpobiembl. MO  —  reHeTuuecku
MOAUGUIIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Hoprperer: H. M. BaBunos, M. B. Muuypun, I'. /I. Kapneuenko, M. O.
HBanos.

Tabmuer u cxembl: kKapra «LIeHTpBI TPOMCXOXKIESHHUS W MHOrooOpas3us
KYJbTYPHBIX pacTeHuil», «Iloposibl JOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuiy, «Otnanénnas ruopuauzamnusy, «Padbotsl akagemuka M. ®@. MBanoBay,
«lomumnongusy, «OO0BEKTHl OMOTEXHOJOTUMY, «KIeTOYHBIE KYyJIbTYpHl |
KJIOHHUpOBaHUe», « KOoHCTpyrnpoBaHUE U NEPEHOC TEHOB, XPOMOCOM).

O6opyoBaHKe: MYJISIKU TJI0JI0B U KOPHETUIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacterwuii, repdbapuii «CenbCKOX035UCTBEHHBIE PACTCHHUS.

JlabopaTopHble M MpaKTHYECKHE PA0OTHI:

Okckypcus «OCHOBHBIE METOJBI M JIOCTHKEHMSI CEJIEKIMH PAcTCHUW W
KUBOTHBIX (Ha CEJICKIMOHHYIO CTAHIMIO, IUIEMEHHYIO0 (epmy,



COPTOUCHIBITATENIbHBIN ~ y4acTOK, B TEIUIMYHOE XO3SCTBO, JIabopaTOpUIO
arpOyHMBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. IBoJIOIMOHHAS OMOJIOTHSL.

[IpeanocbIKM BO3HUKHOBEHHUS JBOJIIOLMOHHOW TEOPHH. OBOJIIOLMOHHAS
Teopusi U €€ MecTo B OHojoruu. BinsHue 3BOJIIONMOHHON TEOPUM Ha pa3BUTHE
OMOJIOTUM U JPYTUX HAYK.

CuzerenbcTBa 3BodoNMU. [lasieoHTONOrMUECKUE: TIOCIE0BATEIHHOCTD
NOSIBJIEHUS BHMJIOB B TAJIEOHTOJIOTMYECKOW JIETONHUCH, MEpeXOoAHble (OPMBI.
buoreorpaduueckue: cxocTBO U paznuuue payH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pa3jinuvsi 3MOpPUOHOB pa3HBIX BHUJOB
MO3BOHOYHBIX. CpaBHHUTEIbHO-AaHATOMUYECKHE: TOMOJIOTUYHbIC, aHAJIOTUYHEIE,
PYIMMEHTApHbIE OPTaHbl, aTaBU3Mbl. MOJEKYJISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJACTBEHHOCTH U OCHOBHBIX METaOOJMYECKUX MyTeH y BcCex
OpraHU3MOB.

OpomonmonHass teopus Y. JlapBuna. IIpeanocbuikn BO3HUKHOBEHUS
JapBUHU3MA. JIBMOXKYIME CHIIBI 3BOJIOUMM BUAOB 1O JlapBuHy (HM30BITOYHOE
pPa3MHOXEHUE MPU OIPAaHUYEHHOCTH PECYpPCOB, HEOMNpENENEHHAss U3MEHUYUBOCTD,
O0opn0a 3a CylIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Botonnu (CTI) u €€ OCHOBHBIE MOJIOKEHUS.

MuxkponsBosorus. [lomynsiius kak equHUIA BUAA U SBOJIIOLUU.

JBuxymue cuibl ((pakTopbl) 3BOJIONMKM BUAOB B Mpupoje. MyTallmoHHbIN
npolecc U KOMOMHATHBHAsE M3MEHYUBOCTh. [lOMyNsIlIMOHHBIE BOJIHBI U Apeud
reHoB. M3oa1ust 1 MUrpanusi.

EctecTBeHHBII 0TOOp — HampaBisgomMil Qakrtop 3Bomouud. Dopmbl
€CTECTBEHHOT'0 0TOOpa.

[IpucnocoOaeHHOCT, OpPraHu3MOB Kak pe3yibTar 3Bojiouuu. [Ipumepsr
MPUCTIOCOOJICHHM Y OpraHu3MoB. ApoMopd03bl U UANO-aJaNTaI|H.

Bun wu BumooOpazoBanue. Kpurepuu Buma. OcHOBHbIE  (OpPMBI
BU1000pa30BaHus: reorpaduueckoe, YKOJI0rHIecKoe.

MakposBomorusi. DopMbl  3BONIONUU:  (QUIIeTHYECKas, JIUBEPreHTHas,
KOHBEpIreHTHas, napaienbHas. HeoOpatumMocTh 3BOMIOLHUN.

[IpoucxoxaeHre OoT HecHelHaIU3UPOBAHHBIX NpenkoB. lIporpeccupyromas
crienran3anus. AJanTuBHAS panalusl.

JdeMoHcTpanum:

[Toptpetsi: K. JIunnein, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenp, @. Mromnep, A. H. Ceepiios.



Tabnuibl u cxemsbl: «Pa3BuTHe OpraHMYEcKoro Mupa Ha 3emiiey, «3apobIiin
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbOBI  3a
cyuiectBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroobpasue COpTOB PaCTCHUIN,
«MHoroobpazue  mopoj  KUBOTHBIX»,  «llonmymsauuun»,  «MyTanuoHHas
U3MEHUUBOCTE», «ApoMopdo3sl», «Mnuoamantauum», «OOwWas aereHepanus»,
«/IBmxymue cuibl 3Boirounny, «Kapra-cxema wmapumpyra myremectBus Y.
Hapsuna», «boprba 3a cymiectBoBanue», «lIpucrnocoOIeHHOCTh OPraHU3MOBY,
«"eorpaduueckoe Bug000pazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUEY.

OO6opynoBaHHe: KOJJIEKIUS HACEKOMBIX C Pa3IUYHBIMU THUIIAMH OKPACKH,
HaOOp IIOAOB M ceMsiH, Kosuiekiusi «[Ipumepsl 3alIUTHBIX MPUCTOCOOJEHUN Y
KUBOTHBIX», MOJieNIb «OCHOBHbIE HAMNPABICHUS SBOJIIOLUNY», OOBEMHAs MOJEIb
«CTtpoeHue roJIoBHOTO MO3Ta IMO3BOHOYHBIX .

buoreorpaduueckass kapra wmupa, Komwiekuus «@PopMbl COXpPaHHOCTHU
VMCKONIA€MBbIX JKMBOTHBIX M pacTeHuil», wmoxaenb anmukauus «llepexpécr
XpPOMOCOMY, BIaXKHbI€ npenapartsl «PazButue HacekoMoro», «PazBurtue Jsrymkmy,
MuKpomnpemnapat «Jpo3oduna» (HopMa, MyTaiiuu GopMbl KPbUIBEB U OKPACKH TENA).

JlaGopaTopHble U NPaAKTHYECKHE PA0OTHI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(OJIOTHYECKOMY
KPUTEPHUIOY.

JlabopaTtopHnas pabota Ne 2. «Onucanne mprcIocOOJICHHOCTH OpraHu3Ma U e
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU HA 3emule.

JloHayuyHbBIE MpenCTaBICHUS O 3apOXKIACHUM >KU3HHU. HayuHble TUIoOTE3bI
BO3HUKHOBEHMSI JKM3HU Ha 3emiie: a0uoreHe3 M TMaHCIepMus. XUMHUYecKas
ABOMIOIMS. AOMOTEHHBI CHHTE3 OPraHMYECKHX BEIIECTB U3 HEOPTraHWYECKHUX.
DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON ABOMOIMHY. HavanpHbIe ATansl
ounonornyeckor spomouuu. ['mnoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP ¥ BO3HUKHOBEHHE IPOTOKIETKHU. [lepBbIE KIETKM M KX DBOJIIOLMS.
®opMUPOBAHNE OCHOBHBIX T'PYIIN )KUBBIX OPTraHU3MOB.

PazButue xu3Hu Ha 3emsie mo 3paM u nepuojam. Karapxeil. Apxelickas u
nporepo3oiickas dpel. Ilanmeo3olickas 2pa u €€ TEepUOABI: KEMOPHMCKHM,
OPAOBHUKCKHUH, CHITYPUHUCKHUM, IEBOHCKNI, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Meso30iickas 3pa U €€ epuoabl: TPUACOBBIN, IOPCKUM, MEJIOBOM.

KaiiHo3olickas »3pa u €€ mnepuoibpl: MaJICOrC€HOBBIA, HEOTCHOBBINH,
AHTPOIOTE€HOBBI.

XapakTepUCTHUKa KJIMMaTa U TE€OJOTMYECKUX MpoueccoB. OCHOBHBIE JTalbl
HBOJIIOLIMM PACTUTENIBHOTO M JKMBOTHOTO Mupa. ApoMopho3bl y pacTeHH H
KUBOTHBIX. [l0siBIEHNE, paciBET U BBIMUPAHUE TPYIIN )KUBBIX OPTAHU3MOB.



CucteMa OpPraHM4ecKOro MHpa Kak OTpaxkeHue »dBOJOIUU. (OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

DBOJIIOLMSA YeJIOBEKA. AHTPOIIOJIOTHs KaK HayKa. PazBuTue mpeacTaBieHuil o
IPOUCXOXKJIEHUH YesloBeKa. MeToapl u3ydeHus aHTponoreHe3a. CXoJcTBa H
paznuyus 4eJ0BeKa U )KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKA.

JBmxymiue cuibl ((pakTopsl) anTponoreHe3a. HacnencrseHHast ©3MEHUYUBOCTD
U eCTeCTBEHHbIH OTOOp. OOIecTBeHHBI 00pa3 KU3HU, U3TOTOBJICHHUE OPYIHMA
TpyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJIMU U BETBU 3BOJIFOLIUM YEJIOBEKA: aBCTPAIONUTEKH, YeloBeK
yMmenbii, YemoBek mnpsaMoxonsumui, YenoBek HeaHIepTanbCkui, YesoBek
pa3yMHubiii. Haxoakum uCKoOmaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHS, OOJACTh
pacrnpocTpaHeHus, 00BEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HU, OPYIHS.

Uenoseueckue pacbl. OcCHOBHble  OOJBIIME  pachl:  €BPOIEOUJIHAS
(eBpasmiickasi),  HErpo-aBCTpaJIOMJHAsl  (PKBATOpUAJIbHAsI),  MOHTOJIOMJHAS
(a3uaTcko-aMepuKaHckas).  UepTbl  MOPUCIOCOOIEHHOCTH  MPEACTaBUTENCH
YEeJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHMS. EJIMHCTBO 4YENIOBEYECKHUX pac.
Kpuruka pacuszma.

JdeMmoHcTpanuu:

[Toptpeter: @. Penu, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmune! u cxeMsl: «Bo3aukHOBeHne CoaHEYHOM CUCTEMBI», «Pa3BuTue
opraHuueckoro wmupa», «PacturenpbHas KieTka», <«OKUBOTHasi  KIETKay,
«IIpokapuornueckast kierka», «COBpeMEHHas CUCTEMAa OPraHUYECKOTO MHPAY,
«CpaBHEHHE aHATOMMYECKMX YEpT CTPOEHHUS YEJOBEKa M YEJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHbIE MeCTa [MAaJCOHTOJOTMYECKUX HAXOHOK  MPEIKOB
COBPEMEHHOI'0 4YeloBeKay, «JllpesBHenmue moan», «/pesHue moguw», «llepsbie
COBPEMEHHBIE JII0/IN», «UeroBeuecKkue paco».

O6opynoBanme:  mymspku — «[Ipoucxoxkmenune — 4enoBeka»  (OFOCTHI
ABCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHJEpPTalblla, KPOMAaHBbOHIA), CJICTIKA WU
U300pKEHMs] KaMEHHBIX OpYIHWHM TEpPBOOBITHOTO 4YeIOBEeKa (KaMHU-YOIIIEPHI,
pyOuna, ckpebia), TeoXpoHOJOrMYecKas Tabnuia, Kosuiekius «Dopmbl
COXPaHHOCTH MUCKOMAEMbIX KUBOTHBIX U PACTEHUI».

JlaGopaTopHble U MPpaKTHYeCKUE PA0OThI:

[Tpaktuueckast paborta Ne 1. «3ydyeHne MCKONMaeMbIX OCTAaTKOB pacTeHUN U
KUBOTHBIX B KOJUIEKIIUSX).

DKCKypcus «IBOJIIOLUS OPraHUYECKOI0 MUpa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIN WM KpaeBeIueCKU My3el).

Tema 3. OpranusMbl U OKpY:Kaloas cpeaa.



DKOJIOrus KaK HayKa. 3a7aud U pa3eibl SKOJI0TUuU. MeToAbl SKOJIOTHYECKUX
UCCIIE0BAaHNM. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenpl oOWTaHMSI OPraHM3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, MMOYBEHHAas,
BHYTPUOPTaHU3MEHHASI.

Okonornyeckue (aktopel. Kiaccupukanus sKonorudyeckux (pakTopos:
abnoTuyeckue, OMOTHYECKME U AaHTPONOreHHble. JlelicTBHE HSKOJIOrHMYECKHUX
(haKkTOpOB Ha OPTraHU3MBI.

AbGuoTtndeckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEpUOIU3M.
[IpucnocoGneHusi OpraHu3MoOB K  JACHCTBUIO  aOUOTHMYECKUX  (AKTOPOB.
buonornueckre puTMsl.

buotnueckue dakTopsl. Buabl OMOTHYECKUX B3aUMOJEHCTBUIM: KOHKYPEHIIHS,
XMUIIIHUYECTBO, cUMOMO3 U ero (opmel. [lapasutusMm, koomnepauus, MyTyalu3M,
KOMMEHCanu3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCANIHM3M, HEUTPAITU3M.
3HadueHHe OWOTHYECKMX B3aWMOJCHCTBUN [IJIsi CYIICCTBOBAaHUS OPTaHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU momyysiquu. (OCHOBHBIE IOKa3aTeNH
NOMYJISIMUA: YHUCJIEHHOCTh, IUIOTHOCTh, POXJIA€MOCTb, CMEPTHOCTh, MPUPOCT,
murpanus. J[mHaMyuka 4ucIeHHOCTH NOMYJISILUU U €€ peryJsuus.

JdeMmoHcTpanuu:

[Hoptpetsr: A. I'ymboasar, K. @. Pynbe, O. ['ekkens.

Tabmuubr u cxemsl: kapra «IIpupognsie 30861 3emuny, «Cpeasl oOUTaHUS
opranu3sMoBy», «®doronepuoguzm», «llomynsuun», «3aKOHOMEPHOCTH pPOCTa
YUCJIICHHOCTHU MOMYJISIUUA UHPY30pUuu-Ty Penbkuy, «[IuteBsie nenm.

JlaGopaTopHblie U NPaKTHYeCKHE PA0OTHI:

JlaGoparopHas pabora Ne 3. «Mopdosoruueckue 0COOEHHOCTH pacTeHUN U3
Pa3HbIX MECT OOUTAHUS.

JlabopaTtopHas padora Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIeyCcay.

[Tpaktuueckas padota Ne 2. «Iloacy€r mmoTHOCTH MOMYJIAIMA PAa3HBIX BUIOB
pacTEeHUI».

Tema 4. Coo01recTBa 1 IKOJIOTHYEeCKHE CUCTEMBI.

Coo0mrectBo opranu3MoB — OuoneHo3. CTpyKTypsl OuoIlleHO3a: BHI0Bas,
NpPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHantel. CBsi3u B
OMOILIEHO3E.

Dxosiornyeckue cuctembl (dKocuctembl). Ilonarue 00 »skocucreme u
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBl O3KOCHUCTEMBI: IPOIYLEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB M MOTOK 3HEPTUU B 3KOCHCTEME.
Tpoduueckue (nuieBbie) ypoBHH dKocucTeMbl. [IuieBbie 1ienu u cetu. OCHOBHBIE
MOKa3aTesId YKOCUCTEMbI: OroMacca, MPOAYKIHS. DKOJIOTMUYECKUE MUPAMUIBI:



NPOJIYKIMU, YHCIEHHOCTH, Ouomacchl. CBOWCTBAa HSKOCHUCTEM: YCTOWYMBOCTB,
camoperysius, pazsutue. Cykueccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCHCTEMBI 03Ep M peK. IKOCHCTEMa XBOWHOTO
VT IIAPOKOJINCTBEHHOTO JIeca.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPO3IKOCHUCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznoobpasue kak ¢GakTop yCTOWYMBOCTH OdKocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pa3HO0Opa3us Ha 3eMIie.

VYuenue B. U. Bepuanckoro o Ouocdepe. I'panuiipl, coctaB u CTpyKTypa
ouocheprl. XKuboe BemectBo U ero (yHkiuu. OcoOeHHOCTH Ouochephl Kak
IJI00ANBHOM DKOCUCTEMBI. JIMHAMUYECKOE paBHOBECHE M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThI BemecTB U OMOTCOXMMHUYECKHE ITUKIIBI AIIEMEHTOB (yTIIepoa,
a3oTa). 30HATBHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3eMin. AHTpONOreHHbIe M3MEHEHUs B Onocdepe.
I'moGanpHbBIE AKOJTOTHUYECKUE TIPOOIEMBI.

CocymiecTBoBaHMEe MPUPOJIBI U yesnoBeuecTBa. CoxpaHeHune 6uopasHooopazus
KaK OCHOBa YCTOHYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOTO YIPaBICHUS
PUPOIHBIMH PECYPCAMH M WX HMCIOJb30BaHKE. J|OCTIKEHHS OMOJIOTHMH M OXpaHa
TIPUPOJIBI.

JdemMoHcTpanum:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepuaackuii.

Tabmuuel n cxemsl: «lIumiessie nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnpie coolmecTBa», «llemn nuranus», «IKOIOTHYECKAs MHUPAMUIAY,
«buocdepa u yenoBex», « IKOCUCTEMA IUPOKOIUCTBEHHOTO JIeCay, « IKOCUCTEMA
XBoiiHOro  jeca», «buorneHo3 Bomoémay, «ArporeHo3», «lIpumepHsbie
AHTPOITOTEHHBIC BO3ICHCTBHS HA TIPUPOIY», « BayKHEHIITHE NICTOYHUKH 3arpsA3HCHUS
BO37IyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIas COCTaBIAIOIIAsS OMOCHEpPHI»,
«®akTopel  perpamaumu  nouB»,  «llapHukoBbll  3Pdexr»y,  «DakTOpHI
PaIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas cTpykrypa Ouocheps,
«Pacnpoctpanenue xuzHu B Ouocdepe», «O30HOBBIA dKpaH Ouocheps»,
«KpyroBopoT yriiepona B 6uocdepe», «KpyroBopoT a3ora B IprpoOIe».

O6opynoBanue: MojeNb-anmiukaus « TunuuHeie OMOIIEHO3bD, TepOapHii
«PacTtutenbHbie coob1IecTBay, KoJeKknu «buoreHos3y, «Bpenurenu BaxxHEHIINX
CENbCKOXO03SUCTBEHHBIX KYJIbTYPY», TepOapruu U KOJUIEKIIMKM PACTEHUN U )KHBOTHBIX,
PUHAICKAITUE K Pa3HBIM AKOJIOTHIECKUM TpyTIaM o HOTO Buaa, KpacHas kaura
Poccuiickoii  ®enepanuu, H300pak€HUs OXPAHSAEMbIX BHUIOB PpACTCHHH H
KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPOITPAMMBI  I1IO
bBMOJIOTMM HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA3OBAHNMA

Cornmacno ®I'OC COO, ycraHaBnuBalOTCS TpeOOBaHUS K pe3yJbTaTam
OCBOCHMSI  OOy4YalolIMMHUCS TPOrpaMM  CpelHero  oOmero  oOpa3oBaHUs:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOEHHS Ipeamera «buomorusy»
BBIJICJICHBI CIICAYIONINE COCTABIISIONINE: OCO3HAHHE O00YUYaIOIIMMUCS POCCUHCKOM
IPaXIaHCKOM UJCHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEIbHOCTH
U CaMOONpEACICHUI0, HAJIMYUe€ MOTHBAallMM K OOy4YyeHUI0  OHOJIOTHH,
I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKJICHUN JUYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEW M HUCTOPUYECKUX TPATUIUA PA3BUTHSL OHUOIOTHYECKOTO
3HAHWS, TOTOBHOCTh U CITOCOOHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JESTCIIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMM  YCTAaHOBKAMHU, MPUCYIIHUMHA CUCTEME
OmoJIorHYeckoro oOpa3oBaHUs, HaJW4YUE DKOJIOTHYECKOro IIPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH IIEJIM M CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3ybTAThl OCBOCHUS MpeameTa «bHOJOTUs» JOCTUTAIOTCS B
€MHCTBE Y4eOHOW U BOCIHUTATEIBHOM JEATEIHPHOCTH B COOTBETCTBUM C
TPaJUIMOHHBIMA POCCHUMUCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUUECKAMHU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, TMPUHATHIMA B OOIECTBE MpaBUJIaMU U HOPMaMU
MOBEACHUSI M CIOCOOCTBYIOT TMpoIleccaM CaMOTIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHs, PA3BUTHS BHYTPEHHEH MO3UIUM JIMYHOCTH, MATPUOTU3MA,
YBAKCHUSA K 3aKOHY W IPABOIOPSIAKY, YEIIOBEKY TPyZa U CTapLIEMy MOKOJECHUIO,
B3aUMHOI'O0 YBKCHHS, OEPEKHOTO OTHOIICHHS K KYJbTYPHOMY HACJIEAUI0 U
TPpaAuLMSAM MHOTOHAIMOHAIBLHOTO Haponaa Poccuiickon dDepepanuu, npupoae u
OKpY’KarolUIeu cpele.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUS y4yeOHOro mnpeamera «buonorus»
JOJDKHBI OTPaXkKaTh TOTOBHOCTH M CITIOCOOHOCTH 00YYaIOMUXCsl pYKOBOJCTBOBATHCS
chopMUpOBAaHHOW BHYTPCHHEH TO3WUIHMEH JIMYHOCTH, CHCTEMOH II€HHOCTHBIX
OpPHMEHTAIlUM, TIO3UTHUBHBIX  BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO OOINEeCTBA, paclIdpeHHue >KU3HEHHOTO
OIbITAa U OMbITA AEATEIBHOCTA B MPOLECCE PEaU3alMi OCHOBHBIX HAIIPABICHUMN
BOCIIUTATEIILHOMN JIEATSIILHOCTH, B TOM YHCJIC B YACTH:

1) rpaKaaHCKOTr0 BOCTIMTAHMS

c(hOpMUPOBAHHOCTh TPAKJAHCKOUN MO3ULIMKU 00YUaIOIIETOCad KaK aKTUBHOTO U

OTBETCTBEHHOI'0 YJI€HA POCCUICKOTO OOIIIEeCTBA;



OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBa)KEHHE 3aKOHA
Y TIPaBOMIOPSIKA;

TOTOBHOCThH K COBMECTHOU TBOPUECKOM JICSITEILHOCTHU MPH CO3JITaHUH YIEOHBIX
MPOCKTOB, PEIICHUHM Y4YeOHBIX U TIO3HABATEIBHBIX 3a7a4, BBINOJHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENSATh COOCTBEHHYIO TMO3UIMI0O IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €€;

YMEHHUE YUYWUTHIBATh B CBOMX JICHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOJICH ¢ Pa3HBIMH YOCKICHUSIMH, KYyJIbTYPHBIMUA IIECHHOCTSIMU U
COLUAIbHBIM TMOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBITIOJIHEHUS
y4eOHBIX, TO3HABATEIbHBIX U HCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEIHHOTO
OTHOIIIEHUS! K MHEHHUIO OIIMOHEHTOB NPU OOCYXKJIECHHH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHNUS;

TOTOBHOCThH K TYMaHUTAapPHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUMCKOMN TPaXKTIaHCKON MICHTUYHOCTH, TaTPUOTU3MA,
YBaKECHHS K CBOEMY HapoJ1y, YyBCTBa OTBETCTBEHHOCTH Tiepea PoauHoi, ropaoctu
3a CBOM KpaH, cBOKO PonauHy, CBOM fA3BIK U KYyJbTYpYy, IPOILUIOE U HACTOSILEE
MHOT'OHAIIMOHAJIBHOIO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHE K MPUPOJTHOMY HACIEAUIO0 U MAMSTHUKAM TPUPO/IBI,
JNOCTHKEHUSIM Poccuu B HayKe, HICKYCCTBE, CHOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ] POCCHUUCKHX YUYEHBIX B CTAHOBICHHUE U
pa3BUTHE OHMOJOTUM, TOHWMAHUS 3HAYCHUS OMOJOTMM B TIO3HAHWUU 3aKOHOB
MPUPOJIBI, B KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujelHas yoexaEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3ammute OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAh0Y;

3) TyXOBHO-HPABCTBEHHOTO BOCTIMTAHUA:

OCO3HAHUE TYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOIa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAIMI0 W TNPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSICh HA MOPATIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

OCO3HAHME JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTONYUBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHSITUS IIEHHOCTEW CEMEWHOW KU3HU B COOTBETCTBUU C
TpaguuusaMu Haponos Poccun;

4) 3¢TeTHYECKOT0 BOCITUTAHUSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY OBbITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIIEHUH;



MOHUMAaHUE dMOIMOHAIBHOTO BO3IEUCTBHS KUBOW MPUPOJBI U €€ IIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAKEHUIO B pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE
IPOSIBIIATH KAYECTBA TBOPUYCCKOM JIMIHOCTH;

5) ¢usmyeckoro BocnuTaHUsI, (GOPMHPOBAHHUSA KYJIbTYPHI 310POBbS W
IMOLUMOHAJIBHOIO 0JIArONOJIYYHsI:

MOHUMAaHHE U peau3alius 3J0poBOro u 6€30macHoro 0opasa >ku3Hu (3710pOBOE
UTaHuE, COOJI0IEHNE TUTUEHNIECKUX TTPaBWII U HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATUH W OTAbIXa, peryspHas (u3MYecKkas aKTUBHOCTH), OEpEKHOTO,
OTBETCTBEHHOT'O M KOMIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

MOHMMaHUE IICHHOCTH TIPAaBWJI HHJMUBHAYaJIbHOTO ¥  KOJUICKTUBHOTO
0€301acHOTO MOBEICHHSI B CUTYAIIUAX, YTPOXKAIOIINX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TIOCIEICTBUN W HEMPUATUS BPEAHBIX NMPHUBBIUEK (YHOTPEOICHHUS
AJIKOTOJIs, HAPKOTHUKOB, KypEHUS);

6) TPY10BOTO BOCTIMTAHMS:

TOTOBHOCTh K TpPYyNy, OCO3HAHHWE IIEHHOCTH MAacTepPCTBa, TPYAOIIOOHE;
TOTOBHOCTH K aKTUBHOM JESTEIHHOCTH TEXHOJOTUYECKON M COIMAIbHON
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSTEIILHO

BBITIOJTHATH TaKYyIO JCATEIBHOCTD;

WHTEPEC K pa3IMuHbIM cdepam NpodhecCHOHATBHOW JSATEIHBHOCTH, YMCHHE
COBEpILIATh OCO3HAHHBIM BbIOOp Oynymied npodeccu W peaan30BbIBATh
cOOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K O0Opa3oBaHUI0O U C€aMOOOpPA30BaHMIO Ha
MPOTSIKECHUN BCEU )KU3HU;

7) 3K0JIOrN4eCcKOro BOCITUTAHMSA:

AKOJIOTUYECKH 11eJIECO00Pa3HOE OTHOIICHUE K IPUPO/I€ KaK UCTOUHUKY KUZHU
Ha 3eMiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKON KyJNbTYPhI: TNPUOOpPETEHHE OIbITa
IUTAHUPOBAHUST TIOCTYNKOB U OICHKM WX BO3MOXHBIX TOCIEACTBUN IS
OKPYIKarOIIENU CPEBI;

OCO3HaHUE TI00aTbHOTO XapaKTepa HKOJIOTHYECKUX MpoOJieM W TMyTel HX
pelIeHUS;

CIIOCOOHOCTD UCIOJIL30BATh TPUOOPETaeMbI€ TPU U3yUEHUU OMOJIOTUN 3HAHUS
U yMCHHUS TIPU  PEHICHWM TPoO0JeM, CBA3aHHBIX C  palMOHAIBHBIM
IPUPOJIONIOIb30BaHUEM  (COOJIIOICHUE  MpaBWil  TOBEJICHHS B MPHUPOJE,
HAIIPABJICHHBIX HA COXpPAaHEHHWE PABHOBECHS B DSKOCHCTEMax, OXpaHy BHJIOB,
IKOCHCTEM, OHnochepsl);



AKTMBHOE HENPUATHUE IEMCTBUM, IPUHOCAIIUX BPEJ OKPYKAIOIIEH IPUPOTHON
cpene, yMeHHE MPOTHO3MPOBATH HEOJIATOMPUATHBIE HKOJIOTMYECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUN U NPEIOTBPAILATh UX;

HaJIMYUE PA3BUTOTO SKOJIOTUYECKOTO MBIIIIEHHUS, YKOJTOTUYECKON KYIbTYPHI,
OIbITa JESATENbHOCTH 3KOJIOTUYECKOMN HAaNpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMAJIBHOMN
IIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOU AEATEIbHOCTH SKOJIOTUUECKOU
HaIIPABJIECHHOCTH;

8) IeHHOCTH HAYYHOT0 TO3HAHHUSI:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAyKH M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUAJIOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIHLTYPHOM MUPE;

COBEPILICHCTBOBAHHUE SI3bIKOBOM W YUTATEIBCKOM KYJIbTYpPbl KaK CpEICTBa
B3aMMOJICMCTBUS MEXKY JIFOJbMU U ITO3HAHUS MUPA;

NOHUMaHUE CcrhenupuKun OMOJOTUM KaK HayKd, OCO3HAaHHMS €€ pPOJu B
dbopMUpPOBAaHUN PALMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEIOCTHOTO
IpeicTaBieHus 00 OKpPYXalolleM MHUpPE KaKk O €JUHCTBE MPUPOJbI, YEJIOBEKa U
oO1iecTBa, B TMO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEHW W PEIICHUH MpolIeM
COXpaHEHMS MPUPOHOTO PAaBHOBECHS;

yOeKAEHHOCTh B 3HAUMMOCTH OHMOJIOTHM JIJIi COBPEMEHHOW IHUBWJIM3ALINU:
oOecrieyeHrss HOBOT'O YPOBHSI PAa3BUTHUS MEIUIIMHBI, CO3JJaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX  pelaTh pPecypcHble  TPOOJEMBbl  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTel BhIXOAA M3 TJIOOATBHBIX SKOJOTUYECKUX MPOOJIEM U
ofOecrieueHus  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAIMOHAIHLHOMY
UCIIOJIb30BAaHUIO TMPUPOJIHBIX PECYpPCOB U (HOPMHUPOBAHUIO HOBBIX CTaHIAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TOJIYYEHUH OHWOJIOTHYECKUX 3HAHUW B IEJSIX
NOBBIIIEHUsT OOIIEeH KyJIbTyphl, €CTECTBEHHO-HAYYHOM TIPAMOTHOCTH, Kak
COCTaBHOW 4acTh (yHKIIMOHATHHOW TPAMOTHOCTH OO0ydYarommxcs, (GOpMHPYEMOM
IPY U3y4YCHUH OUOJIOTHH;

IIOHUMAaHHUE CYIIHOCTH METOJO0B IT03HAHMUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCMOJb30BaTh IOJlydaeMble 3HAHUA JUIS aHajdu3a |
OOBACHEHMS SBJICHUM OKPY’KAIOIIEr0 MUPA U MPOUCXOJAIIMX B HEM H3MEHEHUH,
yMEHUE JeJaTh OOOCHOBAHHBIE 3aKJIFOYEHUsT HAa OCHOBE HAy4dHbIX (HaKTOB U
MMEIOIINXCS JAHHBIX C LEJbI0 MOJYYECHUS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCITOJIb30BaTh OHMONOTHYECKUE 3HAHUS IS
perieHus Ipo0JieM B pealbHBIX KU3HEHHBIX CUTYyaITUsX;

OCO3HAHWE LIEHHOCTH HAyYHOW JESATEJIbHOCTH, TOTOBHOCTH OCYLIECTBISATH
IIPOEKTHYIO U UCCIIEA0BATENIBCKYIO AESITEIbHOCTh HHANBUIYAJIBbHO U B IPYIIIE;



TOTOBHOCTh W  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMo00pa3oBaHWIO, K aKTHBHOMY IOJyYEHHIO HOBBIX 3HAHWUU MO OWOJIOTHUH B
COOTBETCTBHUH C )KM3HEHHBIMH IMTOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHUST ydeOHOTro mpeamera «buosorusy»
BKIIIOYAIOT: 3HAYUMBbIC IS  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIOITUXCS
MEXTUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHAYYHBIC MOHATHSA, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHEMUPUKY METOJOB IIO3HAHMS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBIIEHUE, MPOIIeCC,
CUCTEMa, Hay4HbIH (DaKT, MPUHIINI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCClIeI0BaHue, HAOIIOCHUE, N3MEPEHUE, SKCIICPUMEHT U APYTHX ), YHUBEPCATbHBIC
ydeOHble JelicTBHUs (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJSTUBHBIC),
obecneunBaronme GopMupoBaHue PyHKIMOHAIBHON IPaMOTHOCTU U COLIMAIBHOM
KOMIIETEHIIUA  OOyYaromuxcsi, CIOCOOHOCTh  OOYYalOIUXCS  HCIOJIb30BaTh
OCBOCHHBIC MEXKIUCIUILTMHAPHBIC, MUPOBO33PEHUYECKHIE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIC ICHCTBUS B IO3HABATEIIBHOW M COIMAJIBHOM MPAKTHKE.

MerarnpeaMeTHbIe pe3yiabTaThl OCBOEHHUS IMPOTPaMMbl CpPEIHEro OOIIEro
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenne YHHBepPCAJIbHBIMH y4eOHBIMHU MO3HABATEIbHBIMH
AeCTBUAMM:

1) 6azoBble JJOrHYecKHne TeHCTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh H  aKTyaJu3UpOBaTh  IpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh TPU OCBOCHHHM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanu3a, cuHTE3a, CpaBHEHMS, KiIacCu(pUKAIIUKU, 0000IIEHNS), PACKPHIBATH CMBICII
OMOJIOTUYECKUX TOHATHH (BBIACIATh UX XapaKTEepPHbIC NMPU3HAKH, YCTAaHABIUBATH
CBSI3M C IPYTUMH TTOHSATHSIMH);

OTIpENIeATh TENHU JESITCIbHOCTH, 3aJaBas IMapaMeTpPhl W KPUTEPUH HUX
JIOCTIDKEHHUSI, COOTHOCUTD PE3yJIBTATHI ACSTEIILHOCTHU C MIOCTABJICHHBIMU TICJISIMH;

UCIIOJIb30BaTh OMOJIOTUYECKHUE MOHATHUSA ISl 00BsICHEHUST (DAaKTOB U SIBICHHIMA
KUBOU TIPUPOJIBL;

CTPOUTH JIOTHUECKHE pacCyklIeHUs (MHAYKTHUBHBIC, JACHYKTHUBHBIC, TIO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHUS B pPaccMaTPUBAECMBIX
SIBJICHHSIX, (DOPMYJTUPOBATH BHIBOJIBI U 3aKJIFOUCHHS;

MPUMEHSTh CXEMHO-MOJIETBHBIC CPEICTBA JJIsI PEACTABICHUS CYIIECTBEHHBIX
CBA3€H ¥ OTHOIICHWA B W3Y4YaeMbIX OHMOJOTHMYECKHX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI PA3HOTO POJa, BBIABICHHBIX B PA3TUYHBIX HHPOPMAIIMOHHBIX
UCTOYHUKAX;



pa3palaTbiBaTh IUIAaH PEIICHUS MPOOJIEMBbI C YU4ETOM aHalM3a UMEIOLIUXCS
MaTepuaIbHbIX U HEMAaTEPHUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B ICSITEIILHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTAaTOB
LEJISIM, OLIEHUBATh PUCKHU NOCIEACTBUM AESITEIBHOCTH;

KOOPJMHUPOBATH U BBITIOJIHATH PaOOTY B YCIOBUSAX PEaIbHOI0, BUPTYAIbHOIO
¥ KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEILIEHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKIE AeCTBHA:

BJIaJI€Th HaBbIKAMU Y4eOHO-HCCIIEI0BATENbCKON U MMPOEKTHON J1€ATEIbHOCTH,
HaBbIKaMHM  pa3pellieHuss MpoOJieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB PEILICHUs MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METO/I0B MTO3HAHUS;

UCIIOJIB30BaTh PpAa3JIMYHbIE BHUJbBI JEATEIBHOCTH MO TMOJYYEHHIO HOBOTO
3HaHUA, €ro HWHTEpIpeTanuy, NpeoOpa3oBaHUIO M TNPUMEHEHHUIO B Y4YEOHBIX
CUTYaLUsAX, B TOM YHUCJIE IPU CO3AaHUH YUEOHBIX U COIIMAIbHBIX TPOEKTOB;

(opMUpOBaTh HAyYHBIM TUI MBILUICHHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIHOYEBBIMU MOHSATHSIMU U METOJIaMU;

CTaBUTb U (OpMyJIMpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEbHOU
NEeATENbHOCTH U KU3HEHHBIX CUTYaLUSX;

BBISIBJISITh [IPUYMHHO-CJIIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUs, HAXOAUTh apTyYMEHTBI JJIsl JOKA3aTeIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILLICHNUS;

aHAJIM3UPOBATh IIOJYyYEHHBIE B XOJ€ PEIICHUs 3aJayd pe3yjbTarhl,
KPUTHYECKH OLIEHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSX;

JaBaTh OILICHKY HOBBIM CHUTYyal[UsIM, OLEHUBATh MPUOOPETEHHBIM OMBbIT;

OCYLIECTBJIATH LIeJIEHANIPABIEHHBIN MTOMCK MEPEHOCA CPEICTB U CIIOCOO0B
JEeHCTBUS B IPO(PeCcCHOHABHYIO CPENY;

YMETb NEPEHOCUTH 3HAHUS B MTO3HABATENbHYIO U MPAKTHUECKYIO 00JacTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJIEH, NPEAJIaraTb OPUTHMHAJIbHBIE MOJIXOJbl U PELICHMUS,
CTaBUTb MPOOJEMBI U 33/1a4H, JOIYCKAIOUIUE albTEPHATUBHBIC PEILICHHUS.

3) pa6oTa ¢ nadopmanueii:

OpPUEHTUPOBATHCS B PANUYHBIX UCTOYHUKAX HHPOpMAIUH (TEKCTE y4eOHOTO
nocoOusi, Hay4YHO-TIONYJIAPHOM JUTEparype, OHOJIOTHYECKUX CIIOBapsX U
CIpPaBOYHMKAX, KOMIIBIOTEpHBIX Oa3zax HaHHbIX, B VIHTepHeTe), aHaIu3upoBaTh
MH(POPMALMIO Pa3IUYHbIX BUAOB U (HOPM IpPE/ICTABICHUSI, KPUTUUECKHU OLIEHUBATh
€€ I0CTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;



dbopMyIHpOBaTh 3aMpPOCHl U MPUMEHSITh PA3IUYHbIE METOJIBI MPU MOUCKE U
oTbope Oumosiornyeckor MH(popManru, HEOOXOAUMOM IS BBIMOJHEHUS YUEOHBIX
3ajay;

npuoOpeTaTh OMBIT HWCIOJIB30BAHUS HWH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIIOJIb30BAHUS PA3TUIHBIX
TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO ~ BBIOMpAaTh  ONTHMaJbHYI0  (opMy  mpencTaBieHUs
Oouosiornyeckoi nHpopManuu (cXembl, Tpa@uKu, UarpamMmbl, TaOJIUIIBI, PUCYHKH U
Jpyroe);

UCTIONb30BaTh HAYYHBIM SI3bIK B KadecTBe CcpeAcTBa mNpu pabore cC
Ouonornyeckod uHGpOpMaLMEl: NPUMEHSTh XUMUYECKHe, (U3UUYECKUE U
MaTE€MaTUYECKHE 3HAKU U CHUMBOJBI, (popmyiibl, abOpeBUaTypy, HOMEHKIATYpYy,
UCTIOJb30BaTh M NIPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJIATHOCTH;

BJIQJ€Th  HAaBBIKAMHM  pAacloO3HABaHMUS W 3alUTBl  WHQPOPMAIIUH,
UH(OPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBjajieHre yHUBEPCATbHBIMA KOMMYHUKATHBHBIMH JI€eHCTBUSIMU:

1) obmenme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX cpepax KU3HU, aKTUBHO Y4acTBOBATH
B JIMAJIOTe WJU TUCKYCCHH IO CYIIECTBY 0OCYyXIaeMoil TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEIIBHO BBITIOJHEHHS TIpeaiaraeMon
3a/1au, YYUTHIBATh MHTEPECHI M COTJIACOBAHHOCTH MO3MUIIMN JIPYTUX YYACTHUKOB
JMasora Wi JUCKYCCHUH);

pacro3HaBaTh HeEBEepOaJbHBIE CpPEJCTBAa OOIICHHS, IOHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBEHHSI KOH(JIMKTHBIX CHTYaIlUil,
YMETh CMATYATh KOH(IMKTHI ¥ BECTH MIEPETOBOPHI;

BJIAJIETh PA3TUYHBIMH CHOCOOaMU OOINEHWS W B3aUMOJEHCTBUS, MOHUMATH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIISATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOppeKTHOU popme hopMyTHpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHUSI C MCIIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eATeJIbHOCTh:

MOHUMAaTh W HCIONH30BaTh MPEUMYIIECTBA KOMAaHIHOW W MHAMBHIYAIbHOM
paboThI MpU PEIICHUU OUOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYITIOBBIX ()OPM B3aUMOICHCTBUS TIPH PEIICHUH YIeOHO! 3a1a4H;

BBIOMPATh TEMAaTHUKy W METOABl COBMECTHBIX JEUCTBUH C Y4ETOM OOMIHMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJ10T0 4JieHa KOJUIEKTHBA;

OpUHUMATh  I[I€JIM  COBMECTHOM  JIEATENbHOCTH, OpPraHu30BBIBATH U
KOOPJMHUPOBATh ACHCTBUA MO €€ JOCTUKEHHUIO: COCTABIATh IUIaH JEeHCTBUM,



pacnpenensTh poiau ¢ y4éTOM MHEHHUH Y4aCTHHUKOB, OOCYXKIaTh Pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KaY€CTBO CBOETO BKJIAJ1a M KAXKJIOr0 YYaCTHUKA KOMaH/Ibl B OOLIUH
pe3yabTaT Mo pazpadOTaHHBIM KPUTEPHSIM;

Ipe/iaraTtb HOBBIE ITPOEKTHI, OLEHMBATh HWIEHU C TO3ULHAHA HOBHU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKOW 3HAYMMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATErMYECKOE IIOBEJECHHME B PA3JIUYHBIX
CUTYAIUSX, IPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMH PeryJIsiTHBHBIMHM JeiICTBUSAMMU:

1) camoopranu3anms:

UCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBISBICHUS NPOOJIEM U HX
pELIeHMs B )KU3HEHHBIX U YYEOHbBIX CUTYallUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKMX 3HAHWI LEJIEBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOMX JEHCTBMSX M IOCTYINKAaxX IO OTHOLICHWIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIMX;

CaMOCTOSITEJIBHO OCYILECTBIIATh IO3HABATEIBHYIO ACATEIBHOCTh, BBIABIIATH
npo0seMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 33J]a4ll B 00pa30oBaTEIbHON
NEATEIbHOCTH U JKM3HEHHBIX CUTYaLUsIX;

CaMOCTOATEIBHO COCTABIIATH TUIAH PEIICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH y4eOHOIrO IpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUMN;

JieJ1aTh OCO3HAHHbIN BEIOOD, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
peleHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBAaTh (HOPMHUPOBAHUIO U TPOSBICHUIO IIUPOKON SPYIULIUU B
pa3HbIX O00JACTSIX 3HAHWM, IMOCTOSHHO TMOBBIINIATH CBOW 0Opa30BaTENIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CUTYalHsIM, BHOCUTH KOPPEKTHBBI B JEATEIBHOCTD,
OLICHMBATbh COOTBETCTBUE PE3YJIbTATOB LEIAM;

BJa/JeTh  HAaBbIKAMU  [IO3HABaTEIbHOW  peQuIeKCMM  KakK  OCO3HaHMS
COBEpILIAEMBIX JEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, HUX pPE3yJIbTaTOB U
OCHOBaHM, UCIMOJIb30BaTh MPUEMBI pedieKCUu JJis OLICHKH CHUTYyalluu, BhIOOpa
BEPHOI'O PELICHUS;

yMETh OIIEHMWBATh PUCKUM M CBOEBPEMEHHO IPUHHUMATh PELICHUS MO0 HX
CHIKEHHIO;

IPUHUMATh MOTHBBI M apPryMEHTBl JPYyTMX NPU AaHaIU3€ pe3yJbTaTroB
NEATEIIbHOCTH;



3) npuHsATHE ce0s U IPYTrUX:

IPUHUMATh ce0s, TOHUMasl CBOM HEJOCTATKU U IOCTOUHCTBA;

INPUHMMATh MOTHBBI M apryMEHTbl JPYTUX IIPpU AaHaJIU3€ pe3yJIbTaToOB
NEATEIbHOCTH;

IPU3HABATH CBOE MTPABO U MIPABO APYTMX HA OIIMOKHU;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MHP C MO3UIH JIPYTOro YEJIOBEKa.

IHPEJMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO 1o OuWojoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT cneruduieckue s yueoHoro npeamera «buonorus»
Hay4YHbIE 3HAHUSI, YMEHHUS U CIIOCOObI IEUCTBUM 1O OCBOCHHIO, MHTEPIPETALNUA U
npeoOpa30BaHUI0 3HAHUM, BUABI JESITEIBHOCTH IO MOJIYYEHUIO HOBOI'O 3HAHUS U
OPUMEHEHUIO 3HAHUU B PA3JIMYHBIX YUYEOHBIX CHTyalUsAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX C Ouosnorueid. B mporpamme mnpeameTHbIe
pe3yAbTaThl IPEACTABJIECHBI 10 TOAAaM OOyUEHHUS.

[IpenMeTHbie pe3ynbTaThl OCBOCHUS ydeOHOro mpenmera «buosnorus» ¢ 10
Kjlacce JOJKHBI OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUH B CUCTEME HAYyYHOI'O
3HAHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHBl MHpAa U HAYYHOTO MHMPOBO33PEHHMS, O BKJIAJE POCCUICKUX WU
3apyOeXHBIX YUYEHBIX-OMOJIOrOB B pa3BUTHE OWOJNOrUH, (PYHKIIMOHAIBLHON
IPaMOTHOCTH Y€JIOBEKa JIJIsl PELICHHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PACKpbIBaTh COJAEpkKaHHE OMOJOTHYECKHX TEPMHUHOB M IOHSITHIL:
KU3Hb, KJIIETKA, OPraHu3M, MeTabo113M (0OMEH BEIECTB U MPEBpaIlIeHUEe SHEPTUHN),
romMeoctas (camoperyislus), YpPOBHEBas OpraHU3alMsl JKUBBIX  CHUCTEM,
CaMOBOCTIPOU3BEICHHE (PEMPOAYKIIHS ), HACAEACTBEHHOCTh, U3MEHUYUBOCTh, POCT U
pPa3BUTHE;

yMEHUE u3JlaraTh OWOJIOTHYECKHME Teopuu (KJIETOYHasi, XPOMOCOMHAas,
MYTallMOHHAs, LEHTpaJibHas JOrMa MOJEKYJIsIpHOW Ouonoruun), 3axoHsl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u yueHust (0 IieHTpax MHOTO0Opa3us u
POUCXOKIECHUS KyJIbTYpHbIX pacTennil H. Y. BaBuiioBa), onpenensiTe TpaHuIlbl UX
IMPUMEHHUMOCTH K KUBBIM CUCTEMAM;

yMEHUE BIIaJIETh METOJIaMU HAyYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMCAaHHUE JKMUBBIX CHUCTEM, MPOLECCOB U SIBJICHWM, OpraHu3alus U IMPOBEICHHE
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BbIIBM)KEHUE TUIIOTE3bI, BBISIBIIEHUE 3aBUCUMOCTH
MEXAY HCCIEAYyeMbIMU BEIWYMHAMHU, OOBSCHEHHE TMOJYYEHHBIX pEe3yJbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX IMOHATHIA, TEOPUN U 3aKOHOB, YMEHUE JEJIaTh BBIBObI
HA OCHOBAHMM IOJYYEHHBIX PE3YJIbTaTOB;



YMEHHE BBIJCISTh CYLIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK IMPOKApHOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB M MPEBpALIECHUSI SHEPTUM B KJIETKe, (POoTOCHMHTE3a,
IUIACTUYECKOT0 W D3HEPreTUYECKOro oOMEeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIMBUAYAJIbHOTO pPAa3BUTHS  OpraHuM3Ma
(oHTOTEHER);

YMEHHE MPUMEHSTH IMOJIyYEHHbIE 3HAHUS Uil OOBSICHEHHS OMOJIOrMYECKUX
IPOLIECCOB U SIBICHUMU, NIl MPUHATUS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C ILENbl0 obecrneueHus: OE30MaCHOCTH CBOEro 3J0pOBbS U 37J0POBBS
OKpY>KaroIIMX JIOAEH, COONIOIEHNs HOPM I'PaMOTHOTO IIOBE/ICHUS B OKpYKaroIlen
OPUPOAHON cpefe, MOHMMAaHME HEOOXOAUMOCTHU HCIONb30BAHUSA JOCTHXKEHHM
COBPEMEHHOM owonorun OMOTEXHOJIOTM  JUIsl  palMOHAJIBHOIO
IPUPOAOIIOIb30BAHHS;

YMEHUE pellaTh »JJIEMEHTAPHbIE TEHETHYECKHE 3aJadyd Ha MOHO- H
IUTUOPUIHOE CKpEIMBaHUE, CLEIUICHHOE HAacJeJ0BaHUE, COCTABIIATH CXEMBI
MOHOTHOPHUIHOTO CKpEILIMBaHMs AJI MpeACKa3aHusl HaclleJOBaHMs NPU3HAKOB Y
OpPraHHU3MOB;

YMEHHUE BBINOIHATh JIA0OPATOPHBIE M MPAKTHUYECKHe padoThbl, COOJI0AAThH
npaBuiIa Mpu padboTe ¢ y4eOHbIM U Ja00OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHUYECKH OLEHUBATh M HMHTEPIPETUPOBATH HH(POPMAIIIO
OMOJIOTMYECKOTO COJEpX aHMUs, BKIIOYAIONIYI0 TICEBJAOHAyYHbIE€ 3HAHUSA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(OpMalLUU, HAYYHO-TIOMYJISIpHbIE
MaTepuaibl), 3TUYECKUE AaCMEKThl COBPEMEHHBIX HCCIEOBaHUM B OuoJOruy,
MEIMLINHE, OMOTEXHOJIOTUH;

yMEHHUE CO03/1aBaThb COOCTBEHHbIE NHUCHbMEHHBIE U YCTHBIE COOOIIECHHS,
000011ass OMOIOTUYECKYI0 MH(POPMAIIMIO U3 HECKOJbKUX HCTOUYHHMKOB, TPAMOTHO
UCII0JI30BaTh MOHATUIHBIN anmapar OMOJOTUN.

[IpeameTHBIE pe3ynbTaThl OCBOCHUSI yueOHOro mpeamera «buonorus» 6 11
Kjlacce JOJKHBI OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUM O MECTE U POJM OMOJIOTUH B CUCTEME HAYyYHOI'O
3HaHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHBl MHpAa U HAYYHOTO MHMPOBO33PEHHMS, O BKIIAJE POCCUICKUX U
3apyOeXHBIX YYEHBIX-OMOJIOrOB B pa3BUTHE OWOJNOTUH, (DPYHKIIMOHAIBLHON
IPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUS] )KU3HEHHBIX 3a]1ay;

YMEHHUE PACKPBIBATH COAEP)KaHHE OMOJIOTMYECKUX TEPMUHOB U MIOHATHIL: BUJ,
HOMYJSIIMSI, TEHO(POH[, HBOJIOLHUA, IBMXKYLIME CHIbI ((aKTOpbl) 3BOIIOLUH,
PUCTIOCOOJICHHOCTh OPraHW3MOB, BHUJI000pa30BaHME, DKOJIOTHUYECKHE (HAKTOPHI,
HKOCUCTEMA,  MPOAYLEHTbl, KOHCYMEHTBI, pPEIyLEHTbl, LENu IUTaHu,
AKOJIOTHYECKasl MUpaMujia, OMoreoneHos, ouochepa;



yMEHUE Hu3JIaraTh OHOJOTWYECKHE Teopuu (dBONIOIMOHHAs Teopusi Y.
JlapBuHa, CHHTETHMYECKass TEOpUs DBOJIOLMHU), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoacrBa K. M. bapa, depenoBanusi IiilaBHbBIX HamlpaBlICHUH WU
nyTteit sBomonuu A. H. CesepuioBa, yuenusi o ouochepe B. W. Bepnasackoro),
OTPECIISITh TPAHUIIBI KX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BIIAJIETh METOJJAMHU HAYyYHOT'O MO3HAHUS B OMOJIOTUU: HAOIIOJICHUE U
ONMUCAHUE KUBBIX CHUCTEM, MPOLECCOB U SBIICHWM, OpraHu3alus U MPOBEICHHE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BBIIBIYKEHUE TUIIOTE3bI, BHISBIICHUE 3aBUCUMOCTH
MEXKAY HCCIEAYyeMbIMU BEIIMYMHAMHU, OOBICHEHHE TOJYyUYECHHBIX pPe3yJbTaTOB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHSITUN, TEOPUM U 3aKOHOB, YMEHUE JENATh BBIBOBI
Ha OCHOBAaHUM MOJYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIICNATh CYIIECTBEHHbIC MPU3HAKU CTPOCHUS OMOJOTHYECKUX
O00OBEKTOB: BHJOB, TOMYJSIUNA, TMPOAYLIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeoLeHO30B U JKOCHCTEM, OCOOEHHOCTH MPOLECCOB: HACJIEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOI'O0 OTOOpAa, BHA000pa3OBaHUs, MPHUCIIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTUYECKUX (PAKTOPOB HA OPraHU3MbI, MEpeHoca
BEIIECTB M TOTOKAa JHEPTHMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HW3MEHEHUU B
AKOCHCTEMAax CBOEM MECTHOCTH, KPYroBOPOTa BEIIECTB U OHOT€OXMMHUYECKHUX
IIUKJIOB B Ouocdepe;

YMEHUE TPUMEHSThH MOJYyYCHHBbIC 3HAHUS i1 OOBSICHEHUS OMOJIOTHYECKUX
IIPOLECCOB U SIBIICHUU, JJIs1 MPUHATHS NPAKTUYECKUX PEIICHWHA B MOBCEIHEBHOU
KU3HU C 1IN0 o0ecrieueHus: Oe30MacCHOCTH CBOETO 3/I0POBbS U 370POBbS
OKPY KaIOIIUX JII0JIeH, COOIIOICHHSI HOPM TPaMOTHOTO TIOBEICHHS B OKpYKaroen
OPUPOAHON cpejie, NMOHMMaHWE HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHKEHHIM
COBPEMEHHOU OUOJIOTUHM JIJISI PAIlMOHAIILHOTO MPUPOAOTIONB30BaAHNS,

YMEHUE peliaTh JIEMEHTApHbIE OUOJOTUYECKHUE 3aJ]aud, COCTABISATh CXEMBI
NEepEeHOCa BEIIECTB U YHEPTUU B IKOCUCTEMAX (LIETHU MUTAHUSA);

YMEHUE BBITIOIHATH JIA0OPATOPHBIC W MpaKTUUECKHe paboThl, COO0MaTh
npaBwiIa Mpy paboTe ¢ yaeOHbIM U Ta00PaTOPHBIM 000PYT0BAHHEM;

YyMEHUE KPHUTHUYECKH OIEHHWBATh U WHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJICpKAHUS, BKJIIOYAIONIYI0 TICEBAOHAYYHBbIC 3HAHUS U3
Pa3JIMYHBIX UCTOYHUKOB (Cpe/ICTBA MAacCOBOM MH(pOpMAIUHU, HAYYHO-TIOMYJISIPHbBIC
MaTepualbl),  paccMaTpuBaTh  TJOOAJBHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, POPMUPOBATH IO OTHOIIECHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHUE CO03/1aBaTh COOCTBEHHbIE MHUCHBMEHHbIE U YCTHBIE COOOIICHUS,
000011asi OMONTOTHYECKYI0 WH(DOPMAITUIO W3 HECKOJIBKUX HMCTOYHHKOB, TPAMOTHO
UCIOJIb30BaTh MOHITUITHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonungecTBo 4yacos DJIEeKTPOHHbIE
Non/ HaumMeHoBaHMe pa3ieoB U TeM (undposrbie)
S MPOrpamMMbl Beero Kontponbubie | Ipakraieckue o0pa3zoBaTe/bHbIEC
padoThI padoTbI pecype
bu6mmoreka [JOK
1 buoorus kax Hayka 2 05 https://m.edsoo.ru/7f41c292
5 K 1 bubmauoreka [IOK
MBBIC CHCTCMBL M HIX OpTaHH3aLiA https://m.edsoo.ru/7f41c292
3 XUMHYECKHUI COCTaB U CTPOCHUE KIICTKH 8 1 bubmorera [IOK
p https://m.edsoo.ru/7f41c292
bubaunoreka [IOK
4 IKH3HEIeATELHOCTS KIETKH 6 https://m.edso0.ru/7f41c292
5 Pa3smMHOXeHMe 1 MHAUBUYAJIbHOE PA3BUTHE 5 1 bubmuoreka [IOK
OpPraHU3MOB https://m.edsoo0.ru/7f41¢c292
5 HacnenctBeHHOCTE M N3MEHUYNBOCTH 8 15 bu6moreka [JOK
OpraHnu3MOB ' https://m.edsoo.ru/7f41c292
- Cenexuust opranu3mMoB. OCHOBBI 3 bubnuoteka [IOK
OUOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
bubaunoreka [JOK
8 Pesepsroe Bpews ! https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KJIACC

KosamnuecTBo yacoB JJIeKTPOHHbIE
Non/ HauMeHoBaHMe pa3iesoB U TeM (uu¢possbie)
s NMPOrpamMMbl Bcero Konrposenrie | TMpaxrueckue o0pa3oBaTesIbHbIE
padoTbI padoThI pecypeb
bu6nmmorexa [JOK
1 IBOmOUHONKAT OuoTOTHA d 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 9 05 bu6mmoreka LIOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opra KBVIKa 5 1 bubmuorexa IIOK
PTAHHSMBL H OKRpYRaiotias cpesa https://m.edsoo.ru/7f41cc74
4 Coo6 9 bu6mmoteka [JOK
000111eCTBa U SKOJIOTUYECKHUE CUCTEMBI https://m.edsoo.ru/7f41cc74
bu6nuoreka [JOK
> Peseproe Bpews 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB ITIO 34 0 25

[NPOT'PAMME



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




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosan4yectBo yacos DJIEeKTPOHHbIE
Ne Tesia Yoo Hara uugposbie
n/n Ma yp Bcero Konrpoavubie | Hpaxrueckue U3yueHusi | o0pa3oBaTebHbIE
padoThI padoThI pecypeb
bubmmoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeToanl NO3HAHUA KUBOU
onel. [IpakTuyeckas pabora
2 ;IZT)«I}/IIEIHOJIEWTQEM ;ISIJ)IHIIHTHX 1 0.5 bubmorexa [TOK
B p ' https://m.edso0.ru/863e6122
METOJIOB IPH U3YICHUN
OMOIOTMYECKUX 0OBEKTOBY
3 buonoruyeckue CUCTEMBI, 1 bu6mmoreka [IOK
IIPOLIECCHI U UX U3YUYEHUE https://m.eds00.ru/863e6564
XuMuueckuii coctaB KieTku. Boma bubmmoreka [IOK
4 1
Y MUHEpaJIbHBIE COJIU https://m.edso0.ru/863e674e
but6anorexa [JOK
) benku. CoctaB u cTpoeHHe OENKOB 1 https://m.eds00.ru/863e6b72
depMeHTbI — OMOJIOTUYECKUE
Karanu3aTopsl. JlabopaTopHas
5 paborta Ne 1 «3yuenue 1 05 bubnmnoreka [IOK
KaTaJIMTHYECKON aKTHBHOCTH ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMEPE aMUJIa3bI
WM KaTajasbl)»
bub6manorexa [JOK
! Yraesozet. JlumHaE: ! https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bub6moreka [JOK

8 Hyxniennoseie kucrotst. AT® https://m.edso0.ru/863e6d5c
9 Hcropus u MeToabl U3y4eHUs bubnuoreka LIOK
kieTku. Kierounas teopus https://m.eds00.ru/863e6e88
10 Kunerka kak nenoctHas »xuBast
cucremMa
Crtpoenue 3yKapuoTHYECKOI
kieTku. JlJaboparopHas pabora Ne 2
«3ydyeHue cTpoeHus KIETOK bubmmoreka IOK
11 pacTeHui, >KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuii 0] MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpPOIIPENapaTax u ux
OTIMCaHUE»
bu6mmoreka [JOK
12 OOMeH BelecTB WU METa0O0IN3M https://m.eds00.ru/863e766¢
bu6mmoreka [JOK
13 PorocHnTes. XemocHHTE https://m.edso0.ru/863e7c98
. bubnuoreka [JOK
14 Juepremieckuii obmen https://m.edsoo.ru/863e7aae
JKU3HEHHEBIN UK KIETKH.
Jlenenue knetku. MuTos.
15 Jlaboparopuas pabora Ne 3 05 bubnmnoreka [IOK
«HaOmroieHne MuTO3a B KIIeTKax ' https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKpOTpErapaTax»
16 buocunTes Oenka. Peakmus bubmnoreka [IOK
MaTpUYHOIO CUHTE3a https://m.edso0.ru/863e796e
b K
17 Tpaucusius — OnocuHTe3 Oenka nommotexa L0

https://m.edso0.ru/863e796¢e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexnerounsie popMbI )KU3HU — bubnuoreka LIOK
BUPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [JOK
19 @DopMbI pa3MHOXKEHHSI OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
N bub6anorexka [IOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE TIOJIOBBIX
kJeTok. OMI0J0TBOPEHHE.
JlaboparopHast pabora Ne 4 bubnmoreka [JOK
21 0.5
«M3yuenne cTpoeHus MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»
29 NunuBuyansHOE pa3BUTHE bubmoreka [JOK
OpraHu3MOB https://m.edso0.ru/863e8436
I'eneTnka — Hayka o
23 HAaCJIEJICTBEHHOCTHU U bubmorexa LIOK
A https://m.eds00.ru/863e86f2
M3MEHYUBOCTH
3aKOHOMEPHOCTH HACJIEI0BAHUS
24 MpU3HAKOB. MOHOTHOPHIHOE bubmorexa [TOK
p ’ pHL https://m.eds00.ru/863e8878
CKpEIIMBaHUE
UTHOPUIHOE CKPEIIMBAHHE.
25 élaKOH ge?aBHCHMpo;g bubmorexa [TOK
https://m.edso0.ru/863e89a4
HaCJIeI0BaHMS MPU3HAKOB
CueruieHHOE Hacle0BaHue
26 npusHakoB. JlJaboparopHas pabora 05 bubmmnoreka LIOK

Ne 5 «Mzyuenue pe3yiabTaToB
MOHOTHOPHUIHOTO U JUTUOPUIHOTO

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpELIMBaHUA y IpO30(HIIbI HA
TOTOBBIX MUKpOIIpernapaTax»»

I'eneruka nmosia. HaciaenoBanue bub6anorexa [IOK
27 1
MPU3HAKOB, CIEIJIEHHBIX C I10JIOM https://m.edso0.ru/863e8c60
N3menunBocth. HenacnencrsenHas
M3MEHYUBOCTh. JlabopaTopHas
pabota Ne 6. MzyueHue bubmuoreka [IOK
28 . 1 0.5
MOTM(DUKAIIMOHHOW U3MEHYNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapUAIlMOHHOTO psija
Y BApUALIMOHHON KPUBOIN»
HacaencrBeHHass ©3SMEHYHBOCTD.
29 JlabopaTtopHnas pabota Ne 7. 1 05 bubnuoteka [IOK
«AHanu3 MyTaui y 1po30Quis ' https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MUKpOIIpEnapaTax»
but6anorexa [JOK
30 T'enerura uenosexa 1 https://m.eds00.ru/863e8d78
PesepBHblit ypok. O600611eHuE 110
31 TeMe «HacneqCTBEHHOCTE U 1
W3MEHYHUBOCTH OPraHU3MOB)
bubmaunorexa [JOK
32 Ceneips Kak nayxa u npouece 1 https://m.eds00.ru/863e9214
33 MeTobI M JOCTIKEHUS CENEKITNHA 1 bu6mmoreka [JOK
PacTEHHUI U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak oTpacib 1 bubnmnorexa LIOK
MPOU3BOACTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO HACOB I1O 34 4

I[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoianuecTBo yacoB DJIeKTPOHHBIE
Ne Tesia vDoK Hara nugposbie
n/n P Bcero Konrpoapnrre | Hpaxrueckue u3ydeHusi | o0pa3zoBaTe/bHbIE
padoThI padoThI pecypeb
1 DBOJIIOLMS U METObI €€ N3YUCHUS 1 Bubmmorexa [IOK
H A Y https://m.edsoo.ru/863ea20e
2 Hcropus pa3BUTHSA IPEACTABICHUN 1 bubmmnorexa LIOK
00 BOJIFOLIH https://m.eds00.ru/863e9570
bub6manorexa [JOK
3 Mukpossomows ! https://m.edso0.ru/863e9cle
[Momynsiust Kak dJIeMeHTapHas
eIMHUIIA BUA U 3BOJIOLUH.
4 NaSopatopnas patora Ne 1 1 05 bubmorera LIOK
patopHasi p B ' https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JIBrxy1ue cuisl (3J€MEHTapHbIe 1 bubmmnoreka LIOK
(baxTOpbI) HBOIOLUU https://m.edsoo0.ru/863e9da4
. bubnmoreka [IOK
6 EcrectBenHsblIif 0TOOp 1 ero GhopMsbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbTaTel 3BOMIONMN:
IPUCIIOCOOTICHHOCTh OPTaHU3MOB U
7 BUJI000pazoBanue. JlaboparopHas 1 05 bubnmnoreka [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOTIEHHOCTH OpraHu3Ma u
€€ OTHOCUTEJIBHOI'O XapaKTepa»
8 Hamnpasnenus u mytu 1 bubmuoreka LIOK

MaKpO3BOJJIOIHUHA

https://m.edsoo.ru/863e9cle



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

H606paTI/IMOCTB 3BOJJIOIIHHU

Uctopust xu3uu Ha 3emiie u

10 .
METO/IbI €€ U3yUEeHUS
11 ["'unoTe3sl TPOMCXOXKICHUS )KU3HU bubnmnoreka [IOK
Ha 3emie https://m.edso0.ru/863ea5a6
PasBurtue xu3HM Ha 3emiie 110 3pam bubmuoteka [IOK
12 .
¥ TIEPUOIaM https://m.edsoo.ru/863eabbe
OcHOBHBIE ATaMbl IBOJIIOLUN
PACTUTENBHOTO U YKUBOTHOTO MUPA.
[TpakTuueckas padora Ne 1 bubnuoreka LIOK
13 0.5 .
«/3y4yeHne uCKOIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi U )KUBOTHBIX B
KOJUIEKLIASX
CoBpemeHHas cucteMa bubnmnoreka [IOK
14 .
OpPraHUYEeCKOro MHUpa https://m.edsoo0.ru/863ea48e
15 DBOJIIOIMS YEITOBEKa bubmuoteka [IOK
(aHTpOIIOrEeHE3) https://m.edso0.ru/863eac2c
16 JBwxymue cuibl (paKTopbl) bubmmnoreka LIOK
aHTPOIIOTEHE3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIUU 3BOJIIOLUN
YeJlIoBeKa
18 UYenoseyeckue pacsl U IPUPOIHbIE bubmuoteka [IOK
aJanTaliy 4eJoBeKa https://m.edsoo.ru/863eaea2
PesepBHbIil ypok. O60061IeHHE 11O
19 TeMe « BO3HMKHOBEHME U pa3BUTHE
KM3HU Ha 3emiie»
20 OKOJIorus KaKk HayKa



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpe,Z[LI 00OHUTaHMS U YKOJIOTHUECKUE

bub6maunorexa [JOK

21 (akTopsI https://m.edsoo.ru/863eafec
AobuoTtndeckue hakTopsbl.
JlaboparopHuas padora Ne 3.
«Mopdonornveckne 0coOOCHHOCTH

22 aCTSI?I/Iﬁ 13 pa3HbIX MECT 0.5 bubmoreia [JOK
P p ' https://m.edsoo.ru/863eb10e
oOutanus». JlabopatopHas pabota
No 4. «BniusiHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEYCa

bu6anorexa [JOK

23 buotiicciue paxropet https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyJsinud. [Ipaktudeckas padora

24 Ne 2 «[Toacyér mioTHOCTH 0.5
MOMYJISINIA Pa3HBIX BHIOB
pacTeHuin»

o5 Coo0miecTBa OpraHu3MoB — bubnmoreka [IOK
OHOILIEHO3 https://m.edso0.ru/863eb46a

26 DKOJIOTUYECKUE CUCTEMBI bu6moreka [JOK
(9KOCHCTEMBI) https://m.edso0.ru/863eb46a
OCHOBHBIE IOKA3aTENN

7 HKOCHCTEMBI. DKOJIOTHYECKUE bubmmnoreka [IOK
nupamubl. CBOMCTBA AKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccust

28 [TpupoHBIE IKOCHCTEMBI

29 AHTPONOTEHHBIE YKOCUCTEMBI

30 buocdepa — rnobdanbuas bubmuoreka LIOK

JKOCHCTEMA 3eMITH

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUSA 1 bubnmnorexa [IOK
onocdepnr https://m.edso0.ru/863ebd16

32 UYenoseuecTBO B Onochepe 3eminu 1

33 CocyiiecTBoBaHUE PUPOJIBI U 1 bubnmnoreka [IOK
YeJI0BEeYeCTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O6001eHEe

34 Tembl «Co00IIECTBA 1 1
HKOJIOTHUECKUE CHUCTEMBD»

OBUIEE KOJIMYECTBO YACOB I1O 34 25

ITPOT'PAMME



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




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI U1 YHEHUKA

* buonorus, 11 knacc/ I[lonomapéra U.H., Kopaunosa O.A., Jlomununa T.E. u
npyrue; non peaakuueit [Tonomapénoit M.H., OGuiecTBO ¢ OrpaHHuYeHHOM
oTBeTCcTBEHHOCTHIO M3narensckuii nenrp «BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3narennbctBo «IIpocBemienne»

* buosnorus. O6mas 6uosnorus, 10 kirace/ Cuornaszos B.U., Aradonosa U.b.,
3axaposa E.T., O011ecTBO ¢ OrpaHU4Y€HHON OTBETCTBEHHOCTHIO «/[PODAY;

AxumonepHoe oouiectBo «M3narenbctBo «lIpocBemenue»

METOAUYECKHUE MATEPUAJIBI IJISd YUUTEJIA

buonorus, 11 knacc/ [lonomapéra U.H., Kopaunosa O.A., Jlonununa T.E. u
npyrue; non penakiueit [lonomapésoit 1.H., O0iiecTBo ¢ orpannueHHON
oTBeTcTBeHHOCThIO M3narensckuii nentp «BEHTAHA-I'PA®y; AkuronepHoe
obmectBo «M3narenscTBo «IIpocBeiieHne»

* buonorus. O6mas 6uosorus, 10 kinace/ Cuornazos B.U., Aradonosa U.b.,
3axaposa E.T., O011ecTBO ¢ OrpaHU4eHHONU OTBETCTBEHHOCTHIO «/IPODAY;

AxkrmonepHoe obmectBo «M3narenscTBo «IIpocBemnienne»

HUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCbI CETU

HUHTEPHET
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