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INOACHUTEJIBHAS 3AIIMCKA

ITpu pa3zpaboTke mporpamMMsl o GHOJIOTUU TEOPETUUECKYIO OCHOBY AJIS OIPEEICHUs IIOJX010B K
dbopmHpoBaHHIO colepkaHus ydeOHoro mnpeamera «buomorus» cocTaBWIM: KOHLIENTYalbHbIE
nonoxeans ®I'OC COO o B3auM0o0OYyCIOBICHHOCTH LEJIEH, CONEpKaHMS, PE3yNbTaTOB OOyYCHHS U
TpeOOBaHUI K YPOBHIO MOJTOTOBKM BBITYCKHUKOB, MOJIOKEHUS OO0 OOIIMX LENsX M MpHUHIMNAX,
XapaKTEepU3YIOIUX COBPEMEHHOE COCTOSIHME CHCTEMBI cpeaHero obiero odpasoBanus B Poccuiickoit
®enepanyu, a TaKKE MOJOXKEHHS O crienrpuke OHOIOruu, e€ 3HAaYCHUH B TIO3HAHUH KUBOU MTPUPOIBI U
o0ecrieueHnn CyIIEeCTBOBaHMUS uesjoBeyeckoro ooOmiectBa. CorlacHO Ha3BaHHBIM IOJIOKEHHSIM,
oIpeiesIeHbl OCHOBHBIE (DYHKIIUH MPOrPaMMBbl 10 OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouosoruu na€T MpeiCTaBICHUE O IeNsaX, 00 oOuieil cTpaTeruum oOydeHwus,
BOCIIUTAHMSI U Pa3BUTHS O0OydYaroIIMXCsl CpeAcTBaMM yueOHOro mpenmera «buonorus», omnpenenser
00s13aTeNIbHOE NPEAMETHOE COJepXkKAHUE, €ro CTPYKTYpPY, paclpelelieHHue 10 pasjenamM U TeMaM,
PEKOMEHIyeMyI0 IOCIIe0BAaTEIbHOCTh U3YUYECHUsI YUEOHOr0 Marepuana ¢ yu4éToM MEXKIpPEAMETHBIX U
BHYTPHUIIPEJIMETHBIX CBSI3€M, JIOTMKH 00pa3oBaTEIbHOIO IMPOLEcca, BO3PACTHBIX OCOOEHHOCTEN
oOyyJaronuxcs.

B mporpamme mo OMOJIOTHM TakKe YUYUTHIBAIOTCS TPeOOBaHMSA K IJIAHUPYEMBIM JIMYHOCTHBIM,
METaIrpeIMETHBIM M IPEMETHBIM pe3yJibTaTaM 00ydeHHs B (OPMUPOBAHUN OCHOBHBIX BHIOB YUEOHO-
IIO3HABATEJIBHOM  JIeATEIbHOCTH/Y4eOHbIX JEMCTBUH O0Oy4yarolMXCs 10 OCBOCHUIO COJCpPKAHUSA
OMOJIOTHYECKOro 00pa3oBaHusl.

B mporpamme mo Omomormm (10-11 kmaccel, 0a30BbIi ypOBEHb) pEATU30BAaH MPUHIIHII
IIPEEMCTBEHHOCTH B U3yYEHHH OMOJIOTUH, Oarofaps ueMy B HE IPOCMATPHUBAETCS HAIIPABJICHHOCTh Ha
pa3BUTHE 3HAHUH, CBSA3aHHBIX ¢ (POPMUPOBAHNEM €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS, IIEHHOCTHBIX
OpPHUEHTAIUI JIMYHOCTH, SKOJIOTMYECKOrO MBILIUICHHS, MPEACTABICHUI O 310pOBOM 00pasze XU3HU U
OepeKHBIM OTHOILIEHHEM K OKpyXKaromel mnpupoaHoit cpene. I[loaTomMy Hapsgy ¢ H3ydeHUEM
00111€0M0IOTUYECKUX TEOPH, a TaKKe 3HAHUN O CTPOEHUH KMBBIX CHUCTEM Pa3HOTO PAHIa M CYIIHOCTU
OCHOBHBIX TPOTEKAIOLUIMX B HHUX IPOIECCOB B MporpaMme MO OWOJIOTUU Y/AEIEHO BHUMAaHHE
MCIOJIb30BAHHUIO MOJTYUYEHHBIX 3HAHUI B MOBCEIHEBHOM KU3HU JJIs1 PEILICHUs IPUKIAAHbIX 3a/1a4, B TOM
yuciae:  Npo(UIAKTUKA  HACIEACTBEHHBIX  3a00JieBaHMM  yelloBeKa,  MEAMKO-T€HETHYECKOTro
KOHCYJIbTUPOBAHMs, OOOCHOBAaHUS SKOJOIMYECKH LIEIeCO00pa3HOro IOBEACHUS B OKpY’Kaloen
IPUPOIHOM cpejie, aHaIn3a BIUSHUS XO35IIICTBEHHOM e TeIbHOCTH YEJIOBEKA Ha COCTOSTHUE MTPUPOAHBIX
U UCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHHE BHUMaHMsI K IPUKJIAJHOM HAIIPaBJIEHHOCTH y4eOHOI 0 ITpeaMeTa
«buonorus» NPOJUKTOBAHO HEOOXOAUMOCTBIO OOECIeYeHHs YCIOBUN JUIs peIIeHUs OJHOM U3
aKTyaJIbHBIX 3aJ]ay MIKOJBbHOTO OMOJIOTMYECKOro 00pa3oBaHus, KOTOpasl pearnonaraeT popMupoBaHue y
oOyyaromuxcs CHOCOOHOCTM — aJaNTHPOBaTbCcsd K M3MEHEHUSAM JIMHAMMYHO  pa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpa.

buonorus Ha ypoBHE cpeiHero 001ero oopa3oBaHus 3aHUMAET BaxkHOE MecTo. OHa o0ecriednBacT
dopmupoBaHue y oOyyaromuxcs MpeACTaBIeHUN 0 HaAy4HOH KapTHHE MHUpa, pacumpsieT U o0oO0maer
3HAHUS O JKUBOH mpHpojie, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOH OpraHM3alMu M 3BOJIOLHH,
cO3Ma€T YCIOBUS JUIA: TIO3HAHUS 3aKOHOB JKMBOW NpUPOABI, (OPMHPOBaHUS (PYHKIHMOHAIBHOM
IPaMOTHOCTH, HaBBIKOB 3/I0pOBOIO M 0Oe30macHOro obpas3a KHU3HH, SKOJOIMYECKOrO MBIIIJICHHUS,
LIEHHOCTHOTO OTHOILIEHUS K )KMBOW MPUPOJIE U YETOBEKY.

bonbioe 3HaueHue OMOJIOrUsl UMEET TAKKE JJISl PELIEHHsI BOCIUTATEIbHBIX U Pa3BUBAIOLINX 33134
cpemHero oOmiero oOpa3oBaHMsI, COIMANHM3AUKU OOydaromuxcs. M3ydenune Ouonoruu oOecredrnBaeT
yCIOBHS ISl POPMHUPOBAHUS HHTEIUIEKTYabHBIX, KOMMYHHUKALIMOHHBIX U HH(OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKOW KYJBTYpPBI, CIOCOOCTBYET MHTETPALUU OMOJIOTMYECKHX 3HAHUHU C MPEICTaBICHUSAMH H3
OpyTuX y4eOHBIX TPEAMETOB, B YaCTHOCTH, GU3WKH, XUMHH U Teorpadun. HazBaHHBIE MOJOKEHHS O
IpeJHa3HaYeHUH y4eOHOro npeamera «bUOJIOTUS» COCTaBUIM OCHOBY Ul ONpPENENICHUs MOAXOA0B K
0TOOPY M CTPYKTYPHUPOBAHMIO €TI0 COAEPIKAHUS, IPEICTABICHHOTO B IPOrpaMMe M0 OHOJIOTHH.

OT60p coneprxkanus yueOHoro mpeamera « buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3UITUH
KyJIETypOCOOOPa3HOI0O MOJIX0/a, B COOTBETCTBUU C KOTOPHIM 00yUaroLIrecs A0JKHbI OCBOUTh 3HAHUS U
YMEHUs, 3HaUYUMble UId (OpMHUpPOBaHMUA OOIIEH KyJIbTYpPbI, ONPEACISIONINE aJeKBaTHOE IMOBEICHUE
YeJIOBEKa B OKPYIKAIOIIEH MPUPOIHON Cpelie, BOCTPeOOBAaHHBIE B TIOBCEAHEBHOM KU3HU U MPAKTHYECKOU
nesrenbHocTH. Ocoboe MecTo B 3TOM cucTeMe 3HAaHUM 3aHMMAIOT 3JIEMEHTHI COAEP)KaHUs, KOTOpbIe
CJIy’KaT OCHOBOHM 7151 (POPMHUPOBAHUS MPEACTABICHUNA O COBPEMEHHON €CTeCTBEHHO-HAYYHOM KapTHHE



MUpa U IICHHOCTHBIX OPHEHTAlUAX IJUYHOCTH, CIIOCOOCTBYIOIIMX TyMaHH3AIMU OHOIOTHUYECKOTO
o0OpazoBaHusl.

CrpyKkTypHupoBaHHE COAEpKaHUs yueOHOro0 MaTepuasa B IporpaMMme 1Mo OUOJIOrHH OCYIECTBICHO
¢ Y4€TOM MPHOPUTETHOTO 3HAYCHHSI 3HAHUHN 00 OTIIMYUTENBHBIX OCOOCHHOCTSIX KUBOM MPHUPOABI, O €€
YPOBHEBOM OpraHM3allUd U 3BOJIOLUHU. B COOTBETCTBMM € 3TUM B CTPYKType Y4YeOHOro mIpeamera
«buronorus» BBIZICIEHBI CIEAYIOIINE COIepKaTeIbHbIC IMHNH: «bronmorus kak Hayka. MeTo sl Hay4dHOTO
no3HaHus», «Kierka kak Ouonormyeckas cucteMay, «OpraHu3m Kak OWOJNOTHYEcKas CHCTEMay,
«CucreMa U MHOrooOpa3ue OpraHu4ecKoro Mupa», «IBOJIOLHMS KUBOU MPUPOIBD, « IKOCUCTEMBI U
MPUCYIIHNE UM 3aKOHOMEPHOCTH.

Lenp wu3yuenuss yudeOHOoro mpenmera «buomorus» Ha 0a30BOM YpPOBHE — OBIAJCHHE
00yYaromuMHCs 3HAaHUSMU O CTPYKTYPHO-(PYHKIIMOHATBHOM OpraHU3aIiH )KUBBIX CUCTEM Pa3HOT0 paHTa
Y MPUOOPETEHNE YMEHHI MCIIOIH30BaTh 9T 3HAHUSA JIJISl TPAMOTHBIX JCHCTBUN B OTHOIIEHUH OOBEKTOB
JKUBOU MPUPOJIBI U PELICHUS PA3TUYHBIX KU3HEHHBIX MPOOIIEM.

JocTtiwkenne 1nenu wu3ydyeHuss ydyeOHoro mpenmera «buomorus» Ha 06a30BOM  ypoBHE
o0ecrnieunBaeTcsl pelieHueM CIeIYOIUX 3a/1ay:

OCBOGHHE OO0YyYaromMMHCS CHUCTEMbl 3HAHMM O OHUOJIOTMYECKUX TEOpHUSX, YUEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSX, TUTIOTE3aX, MpaBUiiaX, CIyKallMX OCHOBOH UIsi (hOpMHUpPOBAHUS MPEACTABICHHUHA O
CCTGCTBCHHO-HaquOﬁ KapTUHC MHpaA, 0 MCTOJAaX HAYYHOI'0 IIO3HAHUSA, CTPOCHHH, MHOFOO6paSI/II/I u
OCOOCHHOCTSIX KMBBIX CUCTEM Pa3HOI'0 YPOBHS OpPraHU3alllK, BbIIAIOIIUXCS OTKPBITHIX U COBPEMEHHBIX
WCCJICJIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHHEe y OOYYArOIIMXCS TIO3HABATEIBHBIX, WHTEIUICKTYAIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O MYTAX Pa3BUTHS B OMOJIOTUU HAayYHBIX B3IUISJIOB, UACH U
MOAXO0/J0B K U3YUEHUIO KUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3AlINY;

CTaHOBJIEHHE Yy OOydYarommxcsi oOmei KyJabTypbl, (YHKIMOHAJIBLHOH TI'PaMOTHOCTH, DPa3BHTHE
YMEHHM OOBSICHITH U OLIEHUBATH SBJICHUS OKPYXKAIOLIEr0 MUPa XKUBOM MPUPOJIbl HA OCHOBAaHUM 3HAHUUN
Y OTIBITA, TONYYEHHBIX IPU U3YYEHUU OMOJIOTHH;

dbopMupoBaHHEe y O0YYAIOMIMXCS YMEHUH WILTIOCTPHPOBATh 3HAYCHHUE OMOJOTHYECKUX 3HAHWUN B
HpaKTI/I‘IeCKOI\/’I ACATCIBHOCTH 4YCJIOBCKA, pPAasBUTUM COBPEMCHHBIX MCIUIIMHCKUX TEXHOJIOTUH H
arpoOHUOTEXHOJIOTHiA;

BOCIIUTAHUC Y6G)K,[[éHHOCTI/I B BO3MOJXHOCTU IIO3HAHHUS 4YEJIOBEKOM JKUBOU IpUpoOabI,
HEOOXOJMMOCTH OEpeKHOTO OTHOIIEHUS K HeH, COONIOJCHUS ITUYECKUX HOPM MPU TMPOBEICHUU
OMOJIOTMYECKUX HCCIEI0BaHUM’;

OCO3HAHKE IEHHOCTU OMOJOTMUYECKUX 3HAHUHN JUTS IOBBIIICHHS YPOBHSI HKOJIOTHUECKON KYJIbTYPBI,
Ui popMHUpOBaHUS HAYYHOI'O MUPOBO33PEHNUS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUM M YMEHUI B TOBCETHEBHOM KM3HU 151 OLIEHKHU MOCJIECTBUI
CBOEH JeSATENbHOCTH 110 OTHOLICHHUIO K OKPY>Kalollel cpesie, COOCTBEHHOMY 37I0pOBbI0, 000CHOBaHHE U
coOroieHne Mep nMpodriIakTHKH 3a00JIeBaHUH.

B cucreme cpennero obuiero oopasoBanus «buonorusy, nsydaemas Ha 6a30BOM ypOBHE, SBIISETCS
00s13aTeNTbHBIM Y4eOHBIM TPEIMETOM, BXOJSIIMM B COCTaB NpeaMeTHoW obnactu «EcTtecTBeHHO-
HAy4YHBIE IIPEIMETEI».

Juist u3ydyeHnusi OM0JIOrUM HA 02a30BOM YPOBHE CpeHero o01ero oopasoBanusi orsoaurcs 68
yacoB: B 10 kiacce — 34 yaca (1 4yac B Heznesr0), B 11 kinacce — 34 yaca (1 yac B Heges110).

COJAEP/KAHUE OBYYEHMUSA
10 KJIIACC

Tema 1. Buosorusi Kak Hayka.

buonoruss kak Hayka. CBs3b OHOJOTMU C OOIIECTBEHHBIMHU, TEXHUYECKUMHU W APYTUMHU
€CTECTBEHHBIMH HayKaMH, (pusiocouert, STUKOM, 3cTeTHKOM 1 ipaBoM. Poiib Onosioruu B GopMupoBaHuu
COBPEMEHHOM Hay4YHOU KapTUHBI Mupa. CucTemMa OMOJIOTUYECKUX HaYK.

MeToapl TO3HAHUS >KUBOU TPHPOABI (HAONIONCHHE, SKCIEPUMEHT, OINMHUCAHHE, H3MEpEHUe,
KJaccuukanus, MoJAeIMpOBaHNE, CTATUCTHYECKasi 00padOTKa JTaHHBIX).

JdemoHcTpaunu:

[optpetsi: Y. apBun, I'. Menaens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.



Tabnuue! u cxembl: «MeTobI TO3HAHUS KUBOU MTPUPOIBD».

JlabopaTopHble U NPaKTHYeCKUE PadoThI:

[Tpaktnueckas padora Ne 1. «Mcronp3oBanue pa3aMdHBIX METOAOB MTPH U3YYCHUH OMOJIOTHYECKIX
00BEKTOBY.

Tema 2. )KuBble cucTeMbl M X OpPraHU3aNus.

XKusble cucrempl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: Ouosnoru. OTINYHE KUBBIX CHUCTEM OT
HEOPraHUYeCKOW MPUPO/IbI.

CBoiicTBa O6uocucTeM M UX pasHOOOpa3we. YPOBHH OpraHHM3alMd OMOCHCTEM: MOJICKYJISPHBIH,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, MOMYJISALMOHHO-BUIOBOH, 9KOCHCTEMHBII
(buoreoneHOTUYECKHI ), OMOC(EPHBI.
JleMoHcTpanum:

Tabmuis! u cxeMbl: « OCHOBHBIE IPU3HAKY )KU3HI», «Y POBHHU OpraHU3alluy )KMUBOW MPUPOJIBD).

O6opynoBanue: Mojens Mojekynsl JJHK.

Tema 3. XumMHu4ecKkHii cOCTaB U CTPOCHHE KJICTKH.

XUMHUYECKUH COCTAB KIETKH. XMMUYECKHUE 3JIEMEHTBI: MaKpOAJIEMEHThI, MUKPOAJIEMEHTHL. Bona u
MUHEpaJIbHbIEC BEILIECTBA.

OyHKIMH BOJBI U MUHEPATHHBIX BEIIECTB B KieTke. [loanep:kaHue ocMOTHUECKOTO OanmaHca.

benku. CoctaB u crpoeHue OenkoB. AMHUHOKHCIOTBI — MOHOMephl OenkoB. HezameHumble u
3aMEHUMbIC AMHHOKHCIIOTHI. AMHHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl OCIKOBOW MOJICKYJIBI
(mepBuUYHas, BTOpUYHAS, TPETUYHAs W UYETBEPTHYHAS CTPYKTypa). XUMHUYECKHE CBOWCTBA OEIKOB.
buonornyeckue pyHKINN OEITKOB.

®depMeHTHI — Onosiornueckue karanuzaropbl. CTpoeHue pepmMeHTa: akTUBHBIN LEHTp, cyOcTpaTHast
cnenuuyHocts. Kopepmentsl. Butamunbl. OTinuus GepMEeHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

YriieBopl: MOHOCaxapuIbl (TIIF0K03a, pru0o3a U 1e30Kcupr0o03a), Tucaxapuabl (caxaposa, IakTo3a)
U ToJiucaxapu bl (Kpaxmall, IIIMKOTeH, 11eJU10103a). buonornueckue GyHKIMHN YIII€BOIOB.

Jlunuaer: Tpurnumepuns, ¢ochonunuasl, crepouabl. ['mapodunsHo-TUAPOGDHOOHBIE CBOICTBA.
buonornyeckue Qynkuuu aunuaoB. CpaBHEHHE YTIJIEBOJOB, OCIKOB M JIMMHUAOB KaK HCTOYHHKOB
SHEPTUH.

Hyxneunosbie kucnotel: JIHK u PHK. Hykieotuapl — MOHOMEpHI HYKJIEHHOBBIX KHCIIOT.
Crpoenue u pynkiun JJHK. Crpoenue u ¢pyukumu PHK. Bunet PHK. AT®: crpoenue u ¢pyHKuuu.

[Mutonorus — Hayka o kierke. Kietounas Teopust — npumep B3auMoJeHCTBUS Hael U (akToB B
Hay4YHOM [TO3HAHUHU. METO/ bl U3yUEHUsI KIETKH.

Krnerka kak menmoctHas >kuBas cucrema. OOIye MNpU3HAKU KIETOK: 3aMKHYyTas HapyXHas
MeMmOpaHa, monekyisl JIHK kak renernueckuii annapar, cuicreMa CHHTe3a Oenka.

Tunel  KIETOK:  dyKapuoTH4eckas U  mpokapuoTuueckas. (OCOOCHHOCTH  CTPOCHHS
npokapuoTuyeckoi kietku. Kierounast crenka Oakrepuil. CTpoeHHEe 3YKapHOTHUYECKOW KIIETKH.
OcCHOBHBIE OTINYUSI PACTUTEIBHON, )KUBOTHOM U IpUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYypbl KIETOK — KIETOYHAs CTEHKA, TJIUKOKAIMKC, WX (YHKIIHH.
[Tna3maTtrueckas MemOpaHa, e€ cBoiicTBa u pyHkuuu. [luromnasma u e€ opranouasl. OfHOMEMOpaHHBIE
opranouasl knetku: OIIC, ammapar [Nompmxu, nmzocomsl. IlodyaBTOHOMHBIE OPraHOMbI KIIETKH:
MUTOXOHJIpHH, TuIacTUAbL. [Iponcxoxaenne MuToxoHapuil u miuactul. Bunel mnactua. HememOpanHble
OpraHOWIbl KJIETKH: PUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPHOIH, PECHUYKU, KTYTUKH. DYHKIUU
OPraHoOMI0B KJIETKHU. BKiroueHus.

SAnpo — perynaropHbiii neHtp kierku. CTpoeHue siapa: sjepHas 000J04YKa, KapHOILIa3Ma,
XPOMATHUH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcHopT BELIECTB B KIIETKE.

JdemoHcTpaumnu:

[loptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lIneiinen, P. Bupxos, Ixx. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®panxnun, K. M. bap.

Junarpammsbl: «PacripeneneHne XMMUYECKUX AJIEMEHTOB B HEXUBOW mpupojae», «Pacnpenenenue
XUMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuiet 1 cxembl: «llepuoanyeckas TabnuIa XUMUIECKHX IJIEMEHTOBY», «CTPOCHHE MOJICKYJIBI
BOJb», «buocunTe3 6enkay, «CtpoeHne Monekynbl Oenkay, «Ctpoerue gepmerTay, «HykinenHoBbIC
kuciotel. [IHK», «Ctpoenue monexkynsl AT®», «CTpoeHne 3yKapuoTHUYECKOW KieTku», «CTpoeHue



JKUBOTHOU KJIETKW», «CTpOeHHE pacTUTENbHOW KIETKW», «CTpoeHue NpOKapUOTHYECKON KIIETKWY,
«CTpoeHue sypa KIeTKu», « Y TIeBOAb, «JIMmuIbn».

OO6opyaoBaHKe: CBETOBOM MUKPOCKOII, 000pyI0BaHUE JIJIsl TIPOBEICHUS HAOMIOACHUN, N3MEPEHUH,
HKCIEPUMEHTOB, MUKPOIIPENIapaThl PACTUTENbHBIX, )KUBOTHBIX U OAKTEPUAIBHBIX KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

Jlaboparopnas pabota Ne 1. «/3yueHue KaTaIUTUYECKOW aKTMBHOCTU (pepMEHTOB (Ha MmpuMepe
aMuJIa3bl WK KaTalla3bl)y.

JlaboparopHuas padota Ne 2. «M3ydyeHue cTpoeHHs KIETOK paCTEHUH, )KUBOTHBIX B OAKTEpPUI 1O
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpernapaTax u X OIMHCAHHEY.

Tema 4. ’KuznenesiTeJbHOCTh KJIECTKH.

OOMeH BelecTB, WIM METa0O0au3M. AcCUMUIIALMS (IUIACTUYECKUM OOMEH) M JAMCCHUMUIISIUS
(oHEpreTUyecKuii 0OMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca MeTabonu3ma. Poibs 3akoHOB coxpaHeHUs
BEIIECTB U SHEPTUU B IOHUMAHUU METa00IU3Ma.

Tumbl oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbIil. Ponb pepmenTOB B 0OMEHE BEIIeCTB U
IIPEBPALICHUH SHEPTUU B KIIETKE.

®dortocunte3. CBeroBas u TeMHoBast ¢da3bl potocuHTe3a. Peakiun gorocunresza. ¢ HekTHBHOCT
¢dorocunTe3a. 3HaueHue GOTOCUHTE3A IS )KU3HU Ha 3emie. BrnusHue ycinoBuii cpeabl Ha (POTOCHHTE3 U
CIIOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIHe OakTepuu. 3HaUCHUE XEMOCUHTE3a JUIsl )KM3HU Ha 3emiie.

OHepreruyeckuid oOMeH B KieTKe. PaciieruieHue BelecTB, BbIIENEHHUE M aKKyMyJIHUpPOBaHHE
SHEPIHH B KIETKE. DTalbl YHepreTnyeckoro oomena. I'nmukonms. bpoxenune u ero Buabl. Kucinopoanoe
OKHCJICHWE, WIH KIeTo4Hoe JepixaHue. OxwucnurenbHoe dochopunupoBanue. IPPEeKTUBHOCTD
HHEPreTHYecKoro ooMeHa.

Peakiun marpuunoro cunresa. I'enernueckas uadopmarms u JJHK. Peanuzamnus renernueckoit
nH(popmaluu B kietke. ['eHeTnyeckuit koa u ero cpoiictsa. Tpanckpunius — MaTpuynblid cunte3 PHK.
Tpancnsus — 6uocunTe3 Oenka. Dtamnbl TpaHcasanuu. KonupoBanue amuHokuciaotr. Pois pubocom B
OuocuHTese Oenka.

Heknerounsie ¢opmbl ku3Hu — Bupychl. Mctopus otkpeitus BupycoB (. W. VBaHoBckwii).
Oco0eHHOCTH CTPOEHUS U KU3HEHHOTo I1KIa BUpycoB. baktepuodaru. bone3nu pacteHuit, ;KUBOTHBIX
U 4€JI0BEKa, BhI3bIBacMble BUpycamu. Bupyc ummyHnonedunmra yenosexa (BY) —Bo3oyaurens CI11/a.
OOpaTHas TpaHCKpUIIMS, peBepTaza M HHTerpasza. lIpoduiiakThka pacnpoCTpaHEHUs BHUPYCHBIX
3a00JIeBaHUM.

JleMoHcTpanuu:

IToptpetsr: H. K. Konsnos, . U. UBanosckuii, K. A. Tumupsizes.

Tabmuubl u cxemsl: «Tumbl mutanusy, «Metabonuzm», «MUTOXOHIPHSY, «IHEPTreTUUECKUM
oOmen», «Xnopomiacty, «Porocunresy», «Ctpoenue [JHK», «Ctpoenue u GyHKIHOHUPOBAHUE T'eHAY,
«Cunres Oenka», «I'enetnueckuil koa», «Bupyce», «bakrepuodparn», «CTpoeHne U KU3HEHHBINA UK
Bupyca CIIN/a, 6akTepuodaray, «Permmkanus JJHK».

O6opynoBanue: mogenu-anminkanuu «Y asoenue IHK u tpanckpunimsy», «buocuntes Oenkay,
«CTpoeHue KIeTkn», Moaesb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHAUBHUYAJIbHOE PA3BUTHE OPTraHU3MOB.

Knerounslii uKi, WK )KU3HEHHBIN MK Ki1eTku. MHTepdasa u mutos. [Iponeccsl, mpoTekaromnme
B uHTepdasze. Permmkanms — peakius marpuyHoro cuareza JIHK. Ctpoenune xpomocoM. XpoMOCOMHBIN
Ha00p — KapuoTHUIL. J{UIJIOUTHBIN U TaryIONIHbIN XpOMOCOMHBIE HAa0OphI. Xpomatuiel. LluTonoruueckue
OCHOBBI Pa3MHOKEHHS U MHAVBUAYAIBHOI'O Pa3BUTHUSI OPraHU3MOB.

[Jenenne knetku —muto3. Ctaauu murosa. [Iporeccel, mpoucxoasiiye Ha pa3HbIX CTaIUsIX MUTO3A.
buonornueckuii cMbICT MUTO3A.

[Tporpammupyemasi TuGenb KJIETKU — aromnTo3.

@®opMbl pa3MHOXKEHHsSI OpPraHM3MOB: Oecroyioe M MoJIoBoe. Buipl Gecronoro pa3MHOKEHHS:
JIeIeCHUe HaJBO€, IMOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX, CHOpOOOpa3oBaHUE, BEreTaTUBHOE
pa3MHO)KeHue. MICKyCcCTBEHHOE KIIOHUPOBaHUE OPraHU3MOB, €0 3HAUCHUE JIJIS1 CEJIEKIUU.

ITonoBoe pa3MHOKEHUE, €Er0 OTJINYMS OT OECIIONOTO.

Metios. Cranuu meiio3a. [Iporecchl, mpoucxoasmiue Ha cTaausx Meio3a. [loBegenne xpoMmocom B
Mmeno3ze. Kpoccunrosep. bruonornueckuii cMbICa M 3HaYEHUE MEH03a.



['ameTorenes — mporecc 00pa30BaHUS TIOJIOBBIX KJIETOK y JKUBOTHBIX. IlonoOBBIe >kene3bl:
CEMEHHUKH U SuIHuKU. OOpa30BaHKE U PA3BUTHE MOJIOBBIX KJIETOK — FaMeT (CIIepMaTO30u 1, THIIEKIIETKA)
— cnepmaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTpPOEHHMS SHIEKIEeTOK U CHepMaTO30M0B.
Omnonoreopenue. [Taprenorenes.

WunuBuayansHoe pa3BuTHE (OHTOTEHE3). DMOpHOHAIbHOE pa3BUTHE (IMOpHOTEHE3). DTarbl
SMOpPHOHANIBHOTO PAa3BUTHUSI y TO3BOHOYHBIX >KUBOTHBIX: JIpOOJIEHWE, TacTpyJIALUs, OpraHOTreHes3.
[ToctomOpuonanbHOe  pazBuTHE. THIBI  MOCTAIMOPHOHAIBHOTO  Pa3BUTHUS: NPAMOE, HEMpsAMoe
(mmanHOYHOE). BiusiHUe cpepl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButue pacreHuii. OHTOr€He3 LBETKOBOTO DPACTEHUS: CTPOECHUE CEMEHM, CTaluu
pa3BUTHS.

JdemoHcTpaumnu:

Tabmuupel u cxembl: «@DOpPMbI Pa3sMHOXKEHHUS OPIaHU3MOBY, «J/IBOWHOE OIIOAOTBOPEHHE Y
I[BETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXXEHHE pacTeHUN», «JleleHne KIeTKH OakTepuid»,
«CTpoeHHE TOJOBBIX KIETOK», «CTpoeHne xpoMocoMmbl», «Kierounsii nmukmy, «Permmukanus JJHK»,
«Mmuro3z», «Melosy, «lIpsamoe u HenpsiMoe pa3BUTHE», «['aMeTOreHe3 y MIIEKONUTAIONINX U YEJIOBEKay,
«OCHOBHBIE CTaJIIM OHTOTEHE3A.

O6opynoBaHue:  MHKpOcKon, Mukpomnpenaparbl — «CrepMaTro3ouabl  MIJIEKOIMTAIOLIErO»,
«Slinexnerka Miekonurammero», «KapruokuHe3 B KIETKax KOpPEIIKa JIyKa», MarHUTHas MOJEINb-
anmukanus «Jlenenue knerkny, moaens JJHK, mogens meradazHoil XpoMOCOMBI.

JlabopaTopHble U NPaKTHYeCKUE PadoThI:

JlabopaTtopHnas pabota Ne 3. «HaGmronenne MuTo3a B KJIE€TKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenaparax».

Jlaboparopuass pabora Ne 4. «UW3ydeHme CTpPOEHHUs TIOJNOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpENapaTax».

Tema 6. HacsiencTBeHHOCTHh M H3MEHYHBOCTH OPTraHU3MOB.

[Tpeamer u 3amaun reHeTHKH. VIcTopus pa3BUTHA T€HETHKH. POllb IUTOIOTUU ¥ SMOPHOIOTHU B
CTaHOBJIEHUU TE€HETUKU. BKiag poccuiCKUX M 3apyOeKHBIX YUEHBIX B PAa3BUTHUE T€HETHUKU. MeTombl
TeHEeTUKH (TMOpUIOIOrMUYECKUM, IMTOr€HETUYECKUH, MOJIEKYJIsApHO-TeHeTHueckuil). OcHOBHbBIE
IFEHETUUYECKUE TIOHATHSA. | eHeTn4ecKas CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMAaX CKPELIMBAaHUM.

3aKOHOMEPHOCTH HAaCJeNI0BaHUsl NPU3HAKOB, ycTaHoBIeHHble I'. Mennenem. Monorudpuanoe
CKpelIMBaHue. 3aKOH eIMHO00pa3ust ruOpHUI0B EpBOTo MokojaeHus. [IpaBuiio JOMUHUPOBaHUSA. 3aKOH
pacieruIeHHs IPU3HaKoB. [ unore3a unctorsl ramet. [1o1HOE U HENOJIHOE TOMUHHUPOBAHHUE.

JuruOpunHoe ckpenmBanye. 3aKOH HE3aBUCUMOT0 HaclleZI0BaHUs pU3HaKoB. LluTorenernueckue
OCHOBBl ~ JTUTHOPUIHOIO  CKpelIMBaHMs.  AHaIM3Upyloliee  ckpeuiuBaHue.  Vcnonb3zoBaHue
AQHAJTM3UPYIOIIETO CKPEUIUBAHUA ISl ONIpeeNICHHs TeHOTHIIa 0cO0u.

CueruieHHOe HacnenoBaHue mpu3HakoB. Pabora T. Moprana mo CuEIJIEGHHOMY HacJIeIOBaHUIO
reHoB. HapymieHne cueruieHns reHoB B pe3yJibTaTe KPOCCHHIOBEPA.

XPpOMOCOMHast TEOPHs HACJIEACTBEHHOCTH. [ eHETUYECKUE KapThI.

I'eneruka mnona. XpoMOCOMHOE OIpeAeieHHE I0Jla. AyTOCOMBI M IIOJOBBIE XPOMOCOMBI.
I'omorameTHbIe U reTeporaMeTHble opranu3Mbl. HaciaenoBanue Npu3HAaKoOB, CHEIUIEHHBIX C IOJIOM.

W3MeHunBOCTb. Bubl M3MEHUYMBOCTU: HEHACIIEJCTBEHHAs W HacleACTBEHHas. Ponb cpensl B
HEHACJIEICTBEHHOU U3MEHYHUBOCTHU. XapakTepucTuka  MOAU(PHUKAIMOHHON U3MEHYUBOCTH.
BaprnannoHHBIM psag W BapuanMoHHas KpuBasd. Hopma peakuum npusHaka. KosnmuecTBeHHbIE U
Ka4eCTBEHHbIE MPU3HAKK U UX HOpMa peakuuu. CBoiicTBa MOAU(DUKALIMOHHON H3MEHYUBOCTH.

HacnencTBeHHass, MM reHOTUIAYECKAsi, U3MEHYHBOCTh. KOMOMHATHBHAS H3MEHYMBOCTH. Melo3
MOJIOBOM MpollecC — OCHOBa KOMOWHATMBHOM W3MEHUMBOCTH. MyTalMOHHAas W3MEHYHUBOCTb.
Knaccudukanus MmyTtanuii: reHHble, XpOMOCOMHBbIE, TI'€HOMHble. YacToTa M HPUYMHBI MYTaIUi.
MyTtarennsie (akTopsl. 3aKOH TOMOJIOTMYECKHX pPSAZOB B HACleACTBEHHOW u3MeHunmBoctu H. .
Baswuiosa.

BHesiepHas HacIeICTBEHHOCTh U U3MEHYMBOCTb.

I'eneruka denoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl TIE€HETHUKU YEJIOBEKa:
reHeaJOrHYeCKUi, OJIM3HEOBbIN, IIUTOI€HETUYECKHI, OMOXUMUYECKHUM, MOJIEKYJISIPHO-T€HETUYECKUH.
CoBpeMEHHOE ONpEIENICHUE TN'eHOTHIIA: IIOJHOTEHOMHOE CEKBECHHPOBAHHE, T'€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomouibto [11P-ananuza. HacnencrBennsle 3a001eBaHus yenoBeka: reHHbIe 00JIe3HU, O0JIe3HU



C HACJIeJICTBEHHOM! MPeIpacloyoKeHHOCThIO, XpPOMOCOMHBIE Oonie3Hu. ComaTnyeckue 1 reHepaTuBHBIC
mytanuu. CTBOJIOBBIC KJIETKU. [IpHHIMIIBI 310pOBOTO 00pa3a KW3HU, AUATHOCTUKH, MPOPUIAKTHKU U
JICYCHUS TEHETHYECKUX 00Je3He. MenKo-reHeTHYeCcKoe KOHCYIbTUPOBaHUE. 3HAUEHNE MEAUITTHCKON
TeHETUKH B MPEAOTBPAILIEHUH U JICYCHUN TeHETUYECKIX 3a00JIeBaHUH YeTIOBeKa.

JleMoHcTpanum:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecorckui,
H. U. BaBuios.

Tabmuue! u cxembl: « MOHOTHOPUIHOE CKPEUIMBAHUE M €r0 IIUTOT€HETHYECKass OCHOBA», «3aKOH
paclleIUIeHUsT M €ro ILUTOreHeTHYecKas OCHOBa», «3aKOH YHUCTOTHI TaMmeT», «JlurubpuaHoe
ckpemuBanue»,  «lluTomormyeckue  OCHOBBI ~ JUTHOPUAHOTO  CKpelIMBaHus»,  «Menos3y,
«B3anmojericTBUE aJUIENbHBIX T€HOB», «I €HEeTHMYeCKHe KapThl PACTEHUM, JKUBOTHBIX U YEJIOBEKa»,
«I'eneruka nomua», «3aKOHOMEPHOCTH HACJIEJOBAHMUSI, CLIEIUIEHHOTO ¢ ToJIoM», «KaprnoTumnsl yenoBeka 1
JKUBOTHBIX», «Buasl uameHunBocti», «MonudukannonHas U3MEHUMBOCTHY, «HacienoBanue pesyc-
dakropay, «I'eHeTHKa rpymm KpoBu», « MyTallmOHHAs U3MEHUYUBOCTHY.

O6opynoBanue:  Mojenu-anmiaukanun — «MoHorubpuaHoe — ckpeuuBanue»,  «HemonHoe
JOMUHUpOBaHHe», «JluruOpunHoe ckpemmuBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapatr «Jpo3zodpuna» (HopMa, MyTauu (GOpMBI KPbUTEEB M OKpacKu Tena), repdapuii «I opox
IIOCEBHON.

JlaGopaTopHble U NpaKkTH4YecKue padoTbi:

Jlaboparopuass pabora Ne 5. «/3yueHue pe3yiabTaTOB MOHOTHOPHUIHOTO U JUTHOPUIHOTO
CKPEIIMBAHUS Y IPO30(HITBI HA TOTOBBIX MUKPOTIpEIapaTax.

Jlabopatopnass pabora Ne 6. «M3yueHue Momu@UKaMOHHOW HM3MEHUYHMBOCTH, TOCTPOCHHUE
BAPUALIMOHHOTO Psi/1a ¥ BAPUALIMOHHON KPUBO».

JlaGoparopnas pabota Ne 7. « AHanmu3 MyTaluii y 1po30(HiIsl Ha TOTOBBIX MUKPOIIpENapaTaxy.

[Tpaxktuueckas padota Ne 2. «CocTaBieHue 1 aHaiau3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesekuust oprann3moB. OCHOBBI OHOTEXHOJIOTHH.

Cenekius Kak HayKa u Mpoliecc. 3apokIeHHe CeeKIUU U Jomectrkanus. Yuenue H. U. BaBunosa
0 TIIEHTpaX MPOUCXOXKACHHUS W MHOTO00pa3usi KyJIbTYpHBIX pacTeHuid. LIeHTpsl MpoMCXOXKIeHUS
JIOMAIIIHUX XKUBOTHBIX. COpT, MOpoa, MITAMM.

CoBpeMeHHbIe METO/IbI CEeNeKIIMH. MacCOBbI U MHAUBUAYaATbHBIA OTOOPHI B CEJEKIIMU PACTEHUI
1 KUBOTHBIX. OlleHKa 3KcTepbepa. binm3kopoJcTBEHHOE CKpeluBaHue — MHOpuAMHT. Yucras NUHUS.
CkpemuBaHue 4YUCTHIX JHUHHUUA. ['ereposuc, umu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE —
ayrOpuaunr. OtnanénHas rubpuamzanus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 M IOJy4YeHHE
MOJIUTUIOUIOB. JIOCTH)KEHHS CENIEKITUU PACTEHHM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpacib NPOU3BOACTBA. ['€HHas WHXKEHepUs. OTambl CO3/aHUA
pexombunanTHoi JIHK u TpancrenHbix opranusmoB. Kinerounas umxkeHepus. KierodHble KynbTyphl.
MukpoxiioHaJIbHOE pa3MHOXKEHUE pacTeHU. Knonuposanue BBICOKOTIPOTYKTUBHBIX
CEJIbCKOXO3SIIICTBEHHBIX OPraHM3MOB. JKOJIOrHUecKue U 3tuyeckue mnpodinembl. [MO — renernyecku
MOIU(DULIUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. /. Kapnieuenko, M. ®@. IBaHoB.

Tabmuiel U cxembl: kapta «LI[eHTpbl MPOUCXOXKICHUS U MHOT000pa3us KyJIbTYPHBIX PacTEHHID,
«ITopoapl TOMANIHUX >KUBOTHBIX», «CopTa KyIbTYypHBIX pacTeHHi», «OTnanéHHas THOPHIU3ALUSY,
«Pabotel akagemuka M. @. MBanosay, «llomumionansa», «OObeKTH OMOTEeXHOJOrUN», «KileTouHnie
KYJIbTYpbI U KJIOHUpOBaHUE», «KOHCTpyHnpoBaHHUE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISDKH TUIOJIOB U KOPHETIOOB AUKHX (POPM M KyJIBTYPHBIX COPTOB pacTEHH,
repOapuii «CenbCKOX035IICTBEHHBIE PACTEHUS.

JlaGopaTopHble H NpaKkTH4YecKne padoTbi:

Okckypeusi «OCHOBHBIE METOJIbI W JOCTHXKEHHS! CEJIEKUMM PACTEHUM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAaHIINIO, IIJIEMEHHYIO (hepMy, COPTOUCIIBITATENIbHBIN YYacTOK, B TETNIMYHOE X0341CTBO,
1ab0paToOpHIO arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».



11 KITIACC

Tema 1. DBoJIONUMOHHASA OHOJIOTHA.

IIpennocbUIKM BO3HUKHOBEHUS DBOJIIOLIMOHHONW TEOPUHU. DBOJIOLMOHHAS TEOPUS M €€ MECTO B
Ouonoruu. BriusiHIE YBOTIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTUH U APYTHX HAYK.

CunerenbcTBa 3BoJOLMU. [lameoHToNOrMYECKHE: MOCIEI0BATENbHOCTD IOSIBJICHHUSI BHUJIOB B
[aJICOHTOJIOTHYECKOM JIETONHNCH, TIepexoiHble popMbl. buoreorpaduyeckue: cxoacTBo U paznuuue GayH
U (JIOp MaTEpPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJCTBA M pazduyusi SMOPHUOHOB pa3HbIX BHJIOB I03BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHUE: TOMOJIOTUYHbIC, aHAJIOTHYHbIC, PYIUMEHTApHBIC OpraHbl, aTaBU3MBI.
MonekyasipHO-OMOXUMUYECKHE:  CXOJACTBO  MEXaHU3MOB  HACJIEJICTBEHHOCTH M OCHOBHBIX
MeTabO0JINYECKUX MyTeH Yy BCEX OPraHU3MOB.

OponrormonHas teopus Y. [lapsuna. [Ipeamnochiiku BO3HUKHOBEHHS AapBUHU3MA. JIBHXKyIue
CHJIBI 3BOJIIOLMHU BHUJIOB 1O JlapBHHY (M30BITOYHOE pPa3MHOMKEHHE IPH OTPAaHMYCHHOCTH PECYpPCOB,
HeomnpenenEHHas U3MEHIMBOCTh, 00pb0a 3a CyIIIECTBOBAHKE, €CTECTBEHHBINA OTOOD).

Cunrternueckas Teopust sBomtoiuu (CTD) u €€ 0CHOBHBIE MTOJOKEHHUS.

Muxkposomtonus. [Tonynsanus kak equHUIA BUIA U 3BOJIOLUH.

JBwkymue cuiabl ((aKTOpbl) HBOJIOMUH BHIOB B mpupoje. MyTalMOHHBIA TPOLECC H
KOMOMHATHBHAS U3MEHYUBOCTb. [lomysiinoHHbIe BOJIHBI U Apeiid reHoB. M3omsauus u MUrparus.

EcrecTBeHHbI 0TOOp — HanpaBsonui Gakrop 3Bosronu. @OpPMbI €CTECTBEHHOT'O 0TOOPA.

[TprucnocoOneHHOCT, OPraHU3MOB KaK pe3ysbTaT SBOMONMHU. [IpuMepsl mpucmocoOiieHui y
Opranu3MoB. ApoMop¢0o3bl U UAN0AAANITAIIUH.

Bun wu  BugooOpazoBanue. Kputepun Buma. OcHOBHbIE (OpMBI  BHI000pa30BaHUS:
reorpaguuecKoe, SKOJIOTUIeCKoe.

Maxkpospomtonusi. Dopmbl  3BOJIOLUUU:  (QHUIIETHYECKas, JUBEPreHTHAas, KOHBEPIeHTHas,
napaniensHas. HeoGpaTuMOCTh 3BOIOLUY.

IIpoucxoxneHne OT HECHEeUMAIU3UPOBAHHBIX IHpeakoB. IIporpeccupyromas crnennamn3anus.
AnanTtuBHas paguanus.

JdemoHcTpaumnu:

IToptpertsr: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, ©.
Mromnep, A. H. Cesepiios.

Tabnumpl U cxembl: «Pa3BuTHe OpraHMYecKoro Mupa Ha 3emie», «3apOoAbIIK MO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukc», «Dopmbl OoprObI 3a cymiecTBoBaHue», «EcTecTBEeHHBI 0TOODY,
«MHorooOpa3ue CcOpToB pacTeHuil», «MHorooOpasue TOpoa KUBOTHBIX», «l[lomynsmumy,
«MyTalnoHHass M3MEHYHMBOCTb», «Apomophosby, «Wanoamantanum», «OOmas pereHepanus»,
«/IBmxymue cuibl sBomonuny, «Kapra-cxema Mmapmpyra nyremectsust Y. Jlapsuna», «bopbba 3a
cymiectBoBanue», «llpucrnocobneHHOCTs opraHu3MoB», «l'eorpaduyeckoe BHUIO0Opa3oBaHUEY,
«IKOJIOTUYECKOE BUI000Pa30BAHUEY.

O06opynoBaHue: KOJUIEKIIHS HACEKOMBIX C pa3IMYHBIMU THIIAaMU OKpPAcKH, HAOOp IJIOZ0B U CEMSH,
kosutekuus «lIpuMepsl 3alUTHBIX MPUCIOCOOIEHUN Y JKUBOTHBIX», MOJeNIb «OCHOBHBIE HAIpPaBICHUS
HBOJIIOIIMNY, 00bEMHas MoJieNlb « CTpOEHUE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduyeckas kapra mupa, Komiekus «PopMbl COXPaHHOCTH MCKOMAEMbIX KUBOTHBIX U
pacteHui», wmonenb anmukanus «llepekpéct xpomocom», BiaxHble 1npenaparel  «Pa3Butue
HaceKkoMoro», «Pa3Burue JsArymku», Mukpornpenapar «J{po3odunay (Hopma, MyTauu GopMbl KpPbUILEB
U OKpacKH Tela).

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlabopaTtopHnas padora Ne 1. «CpaBHeHHE BUOB IO MOP(OIOTHIECKOMY KPUTEPHION.

JlaboparopHuas pabota Ne 2. «Onucanue NpUCIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCUTEIbHOTO
Xapakrepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KM3HU Ha 3emJie.

JloHay4Hble peICTaBICHUS O 3apOKICHUH )KU3HU. HayuHble runmoTe3bl BOSHUKHOBEHHUS )KM3HU Ha
3emite: abuoreHes U naHcrepMust. XUMUYecKas 3BOTIONHS. AOHOTeHHbIN CHHTE3 OPraHMYECKHX BEIIECTB
U3 HEOPraHWYeCKUX. DKCIEPUMEHTAIbHOE MOATBEP)KICHIE XUMUYECKOM 3BoonU. HadanbHble sTamsl
ononornueckor s3Bomornmu. I[umoresa PHK-mupa. ®dopmupoBanue MeMmMOpaHHBIX CTPYKTYp U



BO3HHUKHOBEHHUE TPOTOKJIETKH. [IepBbIe KJIETKH 1 X 3BONIOIUSA. DOPMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX
OpraHU3MOB.

PazButue xu3Hu Ha 3emiie o 3paM u nepuoaam. Karapxeit. Apxeiickas u nmpoTepo30icKas 3pbl.
[Taneo3oiickass 3pa u e€ mnepuoabl: KeMOPUNCKUN, OpPIOBUKCKHH, CHIIypUHCKUI, JEBOHCKUM,
KAMEHHOYTOJIBHBIH, IIEPMCKUM.

Me3o301ickast 3pa U €€ Neproibl: TPUACOBBIN, IOPCKHUI, MEJIOBOM.

KailiHo301iCcKas 3pa U €€ Nepuobl: aJIEOT€HOBBINM, HEOTEHOBBIN, AHTPOIIOI€HOBBIH.

XapakTepucTuka KiuMara M TeoJOorMdeckux ImpoueccoB. OCHOBHBIE 3Tambl 3BOJIOLHU
pPacTUTENBHOTO W >KMBOTHOTO Mupa. ApoMop(do3bl y pacTeHHi U XUBOTHbIX. llosiBneHue, pacuser u
BBIMHMPAHUE TPYII KUBBIX OPIraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak oTpakeHHue 3BOItoLuU. OCHOBHBIE CUCTEMATUYECKUE IPYIIIIBI
OpraHU3MOB.

OBomronus 4eraoBeKa. AHTPOIIOJIOTUS Kak Hayka. Pa3sBuTue npeacraBieHUil O MPOUCXOKICHUHU
yenoBeka. MeTonpl M3ydeHHs aHTponoreHeza. (CXoAcTBa M pa3jivuus YEJIOBEKAa U KMBOTHBIX.
CucremaTnyeckoe MojaoKeHHe YeloBeKa.

JBmxymue cuibl (pakropbl) aHTponoreHe3a. HacneacrBeHHass H3MEHYMBOCTh M €CTECTBEHHBIHN
ot60p. OO1IeCTBEHHBIN 00pa3 KHU3HHU, U3TOTOBJIEHUE OPYIUil TPy, MBIIIJICHUE, PEYb.

OcCHOBHBIE CTaJMM U BETBU 3BOJIOLMU YEJIOBEKA: aBCTpajonuTeku, YenoBek ymenblil, YenoBek
npaMoxoasaumi, YemoBek HeaHepTadbCckui, YemoBek pa3yMHbld. Haxogku HMCKONaeMblX OCTATKOB,
BpeMs CYILIECTBOBaHMs, 00JIACTh PaclpoCTpaHeHHsI, 00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIAHSI.

UYenoseueckue pacbl. OcHOBHBIE OOJBIINE pachl: €BporneouaHas (eBpasuiickas), HETpo-
aBCTpaJIOnTHas (’xBaTopHaIbHAS), MOHTOJIOWTHAS (a3narcko-amMepuKaHCKasi). Yepthl
NPUCIIOCOOTIEHHOCTH TpEeACTaBUTENECH YelOBEYEeCKUX pac K YCIOBHMSM CyllecTBOBaHMs. EanHCTBO
yenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

IToptpetsr: @. Penu, JI. ITactep, A. Y. Onapun, C. Mumiep, I'. FOpu, Y. /lapsus.

Tabmuuer u cxemsl: «Bo3nukHoBeHne COMHEUHON CHCTEMB», «Pa3BUTHE OpPraHUYecKOro MUpPay,
«PacturenbHas kieTka», « KuBoTHas kinetka», «[IpokapuoTtnueckas kinetka», «CoBpeMEeHHas cucTema
OpPraHn4ecKkoro Mupa», «CpaBHEHHE aHATOMMUYECKUX 4epT CTPOEHUS YeNIOBEKa M 4YeJIOBEKOOOpPa3HbIX
00e3bsiH», «OCHOBHBIE MecTa MaJCOHTOJOTHYECKUX HAXOJOK IPEIKOB COBPEMEHHOI'O YEJIOBEKay,
«/lpeBHeriue moan», «pesaue moan», «llepBbie cOBpeMeHHBIE JIIOAN», «UeIoBeUeCKne pachh».

Ob6opynoBanue: Mynsixu «lIpoucxoxieHre yenoBekay (O0CTbI aBCTPAJIONUTEKa, TUTEKAHTPOIa,
HeaHJiepTalblia, KPOMAHbOHIIA), CICTIKH MM U300paKeHUsI KAMEHHBIX OpYIHi MepBOOBITHOTO YETIOBEKA
(xamMHM-yoMIIIEepHl, pyOuIIa, ckpebdia), reoxpoHojornyeckas Tadbiauma, KouieKuus «PopMbl COXpaHHOCTH
MCKOIIAEMBbIX KUBOTHBIX U PACTCHUI».

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

[Ipaktnueckas padora Ne 1. «M3yueHue HCKOMaeMbIX OCTAaTKOB PACTEHUW M JKUBOTHBIX B
KOJUIEKLIUAX).

OKcKypcusi «OBOJIIOLMS OpPraHMYecKoro Mupa Ha 3emie» (B €CTeCTBEHHO-HAY4YHBIH WM
KpaeBeauecKuil My3eil).

Tema 3. Opranusmbl 4 OKpY:Kalomas cpeaa.

DKoJOorus Kak Hayka. 3aJadd ¥ pa3lesbl DKOJIOTMH. MeToapl SKOJIOIMYECKUX HCCIEI0BAaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenbl 00UTaHUSI OPTaHKU3MOB: BOAHAS, HA3€MHO-BO3/1yIIHAs, TOYBEHHAs, BHYTPHOPTaHU3MEHHASI.

Okonornyeckue  Qaxropbl. Knaccugpukamus skomorndeckux  (pakropoB:  aOHMOTHYECKHE,
OMoTHYECKHE U aHTPOIIOTeHHbIE. J[efiCTBHE HKOOTHUECKUX (PaKTOPOB HA OPTraHU3MBI.

AOuoTtndeckue (HakToOphl: CBET, TeMIEparypa, BIaXHOCTh. Potonepuoausm. [IpucnocobneHus
OpPIaHU3MOB K JIeHCTBUIO aOHMOTHYECKUX (aKTOPOB. bruosornyeckue puTMsl.

buotnueckue Qakropel. Buabl OMOTHYECKMX B3aWMOJCHCTBUN: KOHKYpPEHIMS, XHIIHUYECTBO,
cumbuo3z u ero ¢opmsel. Ilapasutusm, koomepanus, MyTyalau3M, KOMMEHCaIU3M (KBapTHUPAHCTBO,
HaxJ1eOHMYEeCTBO). AMEHCalu3M, HeWTpaau3M. 3HaueHue OHWOTHYECKMX B3aUMOJCHCTBHUH  JUis
CYLIECTBOBaHMSI OPTaHU3MOB B IIPHUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU NOMyIsi. OCHOBHbBIE [TOKA3aTENH MOMYJISIUN: YUCIEHHOCTb,
IUIOTHOCTB, POKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpanus. JJuHaMUKa YMCIIEHHOCTH MOIYJIALAN U €€
peryJsuus.



JleMoHcTpanuu:

[Moptpetsr: A. 'ymbonsar, K. @. Pynse, 3. ['exkens.

Tabmuupr u cxembl: kapta «IIpupomnbie 30HBI 3emian», «Cpeabl OOWTaHUS OPTaHU3MOBY,
«Dotonepuoauzm», «llomynasuun», «3aKOHOMEPHOCTH POCTa YHCIECHHOCTH MOMYJSIUN UHPY30pUU-
Tyenbkuy, «[lumesbie nenm.

JlabopaTopHble U NpaKkTHYeCKUe PAdOThbI:

JlaGopatopnast pabora Ne 3. «Mopdonoruueckue 0OCOOEHHOCTH pacTeHHIl W3 Pa3HBIX MECT
oOUTaHUS.

JlabopaTtopHnas padora Ne 4. «BnusiHEE cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCa.

[TpakTuueckas pabota Ne 2. «IloacuéTt MIOTHOCTH NOMYJISIIIMI Pa3HBIX BUIOB PACTEHUI».

Tema 4. CooOmecTBa M IKOJIOTHYECKHE CHCTEMBI.

Coo01iecTBO OopraHu3mMoB — OuoreHo3. CTpyKTypbl OHOILIEHO3a: BUIOBAsi, MPOCTPAaHCTBEHHAS,
Tpouueckas (nuiesas). Buabi-gomunanTsl. CBsI3u B OUOIIEHO3E.

Dkonoruveckue Ccuctembl (9kocuctemsbl). lloHstTme 00 »dKocucreMe U OHOTEOIEHO3E.
@OyHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHUCTEMbI: MPOIYLIEHThl, KOHCYMEHTHI, peayleHThl. Kpyrosopot
BEIIECTB U MOTOK HHEPTUU B dKocHucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU dKOcUCTeMbl. [luieBsie
nenu ¥ ceti. OCHOBHBIE MOKA3aTeNIN YKOCUCTEMBL: OHomacca, IpOayKIHs. DKOJIOTHYECKUEe MUPAMUIbL:
IPOJYKIMH, YUCIEHHOCTH, OoMacchl. CBOICTBA 3KOCUCTEM: YCTOMYMBOCTD, CAMOPETYJISILIMS, pa3BUTHE.
Cykueccus.

IIpuponHble  dKOCHCTEMBI. OJKOCHCTEMBI 03€p U pEeK. OKOCUCTEMA XBOHHOIO WU
LIMPOKOJINCTBEHHOT O Jieca.

AHTpPOTIOTEHHBIE  YKOCHCTEMBI. ATPOIKOCHUCTEMBI. YpOoskocucTteMbl. buonorudeckoe u
X039HCTBEHHOE 3HAUCHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak Qakrop ycroiumBocTH 3KocucTeM. CoxpaHEeHHE OMOJIOTHYECKOTO
pazHooOpasus Ha 3emIie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panunsl, coctaB u cTpykrypa Omocdepsl. JKupoe
BemiecTBO M ero ¢GyHkuu. OcoOeHHOCTH OMocdepbl Kak TI00ATbHOM IKOCHCTEMBI. JlMHAMHUYECKOe
paBHOBecHe U oOpaTHas CBs3b B buocdepe.

KpyroBopoTsl BelecTB 1 OMOT€OXUMUYECKUE ITUKIIBI AJIEMEHTOB (YIiepo/a, a30Ta). 30HAIbHOCTh
ouocdepbl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBO B Omocepe 3emiu. AHTpomoreHHble U3MEeHEHHss B Ouochepe. [nmodanbHbIe
HKOJIOTMUECKUE TPOOIEMBI.

CocymecTBoBanue mnpupoasl U uenoBedecTBa. CoxpaHeHHe OHMOpa3HOOOpa3usi Kak OCHOBA
ycroiunBocTu Ounochepsl. OCHOBA palMOHAIBHOIO YIPABIEHUS HPHUPOJHBIMH pecypcaMM U HUX
UCHoJib30BaHue. JloCTiKeHus: OMOJIOTHH U OXpaHa MPUPOIbIL.

JleMoHcTpanuu:

[Toptpetsr: A. [Ix. Tercnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmumbsl u cxembl: «[lumessle nenu», «buoneno3: coctaB u crpykrypa», «lIpupoanbie
coobuiectBay, «Llenu nutanus», « Ikonornyeckas nupamuaay, «buocdepa u yenosek», «Ikocucrema
IIMPOKOJIMCTBEHHOT0 Jieca», «OJKOCHUCTEMa XBOWHOro Jieca», «buorneHo3 Bogoémay, «ArpoueHos3y,
«IIpumMepHbIE aHTPONOTEHHBIE BO3JCHCTBUS HAa MNPUPOY», «BakHelllne HCTOYHWKH 3arpsi3HEHUS
BO3/lyXa M TPYHTOBBIX Bo/», «IlouBa — BaskHel11ast cocTaBJstomias ouocdepon, « DakTopsl Aerpaganuu
nouB», «llapuukoBeiii 3ddexr», «DPakTOpsl PangMOAKTUBHOTO 3arps3HeHus Ouocdepb», «OOmas
CTpyKTypa Ouocdepo», «Pacnpocrtpanenue xusHu B Ouochepe», «O30HOBBIA 3KpaH OuochHepb»,
«Kpyrosopor yriepoaa B 6uochepe», «KpyroBopot azora B mpupoae».

Ob6opynoBanue: Mojenp-ammuKkanus «Tunuyasie OHoLEHO3b», Tepbapuil «PactutenbHbIE
coobmecTBay, koekuuu «buoneHos», «BpenuTenu BaXHEUIINX CETbCKOXO3SUCTBEHHBIX KYJIBTYpY,
repOapuu U KOJJICKIIUU PACTEHUH M >KUBOTHBIX, MPUHAATCKAIINE K Pa3HBIM IKOJIOTUUYECKUM TPYIIam
onHoro Buaa, Kpacnas kaura Poccuiickoit @enepariu, n300paxxeHns OXpaHsIEMbIX BUAOB PACTEHUN U
JKUBOTHBIX.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA INPOI'PAMMBLI 110 BHOJIOT'MH HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA



Cornacno ®I'OC COO, ycTaHaBIMBarOTCsS TPeOOBAaHUS K pe3yIbTaTaM OCBOCHHUS 00yYarOIUMUCS
IpOTpaMM CpeIHEro o0IIero o0pa3oBaHMs: TMYHOCTHBIM, METAIPEAMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpykType TMUHOCTHBIX pe3ysbTaTOB OCBOCHUS NpeaMeTa « broaorusy BeIIeNeHbl CleAyOe
COCTaBIISIIOIIME: OCO3HAHUE O0YUYAIOUTUMUCS POCCUHCKOM IPpaKAaHCKON MIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH U CAaMOOIIPEIETIEHHUIO0, HAJIMYME MOTUBALIMHU K 00YUYEHHIO OMOJIOTHH,
[eJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKACHUN JINYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEH U
MCTOPUYECKUX TPAAULINNA Pa3BUTHUS OMOIOTMUECKOT0 3HAHUSI, TOTOBHOCTD U CIIOCOOHOCTH 00YUaIOINXCs
PYKOBOJICTBOBATbCSl B CBOEH JEATEIBHOCTH II€HHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMHU, NPUCYLIUMU
CUCTEME OHMOJOrM4YecKkoro oOpa3oBaHHS, HAJIMYHME HKOJOTMYECKOTO IPaBOCO3HAHHUA, CIOCOOHOCTH
CTaBUTH LI€JIU U CTPOUTD KU3HEHHBIEC IIJIAHBL.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «bronorusy) JoCcTUTraroTCs B €IMHCTBE YUeOHOU 1
BOCITUTATEIHHOM JCSITEIIBHOCTA B COOTBETCTBUH C TPATUIITMOHHBIMU POCCUUCKUMU COITUOKYJIBTYPHBIMH,
UCTOPUYECKMMHU U JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHM, TPUHATHIMH B OOIIECTBE MpaBUIaMH U
HOpMaMU TOBEJICHUS U CIIOCOOCTBYIOT MpPOI[ECCaM CaMOIIO3HAHUS, CAMOBOCITUTAHUS U CaMOPa3BUTHSI,
pa3BUTHUSI BHYTPEHHEH MO3UIMHM JIMYHOCTH, MATPUOTHU3MA, YBAKEHUS K 3aKOHY M TMPABOIOPSIKY,
YeJIOBEKY TpyJAa U CTapIllieMy TOKOJIEHUIO, B3aUMHOI0 YBaKEHHSI, 0€peKHOr0 OTHOLICHUS K KYJIbTYPHOMY
HacjaeIMI0 M TpPaJUMLMsIM MHOTOHAIlMOHATIbHOTO Hapona Poccuiickoir @epepauuu, OpUPOAE U
OKpYKarollen cpee.

JluuHOCTHBIE pe3yNbTaThl OCBOEHHUS ydeOHOro mnpeaMera «buoNOrHs» OMKHBI OTpa)kaTh
TOTOBHOCTb M CIHOCOOHOCTh OOYYaIOLIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
NO3UIMEH JINYHOCTH, CHUCTEMOW HEHHOCTHBIX OPHEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOCKICHHIH,
COOTBETCTBYIOIIUX TPAAUIIMOHHBIM LIEHHOCTSM POCCHICKOr0 OOIECTBa, paCIIUPEHHE MKU3HEHHOTO
ONBITa U OMNbITAa AEATEIBHOCTH B MPOIECCE pealn3aldid OCHOBHBIX HANpaBJICHUM BOCHUTATEIbHOU
JESITEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:KIaHCKOro BOCIIUTAHMUS:

c(OPMUPOBAHHOCTh TPAXKTAHCKOW MO3HUIIMH OOYyYarolIerocsi Kak akKTUBHOTO M OTBETCTBEHHOTO
YJIeHA POCCHIICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX ITPaB U 00s13aHHOCTEH, YBaKEHUE 3aKOHA U IIPABOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM JIEATEIHHOCTH MIPH CO3/IaHUU YUEOHBIX IPOEKTOB, PELICHUN
y4eOHBIX W MO3HABATEIHHBIX 33124, BHITIOJTHEHUN OUOIOTHUECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh OMpPEAENATh COOCTBEHHYIO MO3MIIMIO MO OTHOIIEHHIO K SIBJIEHHUSIM COBPEMEHHOMU
KHU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JEHCTBHUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aWMOJICHCTBUS
JOJIeH C pa3HBIMH YOCKICHHUSIMU, KyJIbTYPHBIMH [IEHHOCTSIMU U COLIMAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B ITPOLIECCE COBMECTHOTO BBIMIOJIHEHUSI YUEOHBIX, T03HABATEIbHBIX
U UCCIIEZIOBATEIbCKUX 3a/1a4, YBAXHUTEIHLHOTO OTHOIICHHS K MHEHHUIO ONIMOHEHTOB MpU 00CYKICHUHU
CIIOPHBIX BONPOCOB OMOJIOTUYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKON AEATEIbHOCTH;

2) NaTPpHOTHYECKOr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTH POCCUICKOM TPakTaHCKON HICHTUYHOCTH, TATPUOTH3MA, YBAXKEHUS K CBOEMY
HapoJy, YyBCTBAa OTBETCTBEHHOCTH Tiepe] PoauMHOM, rOpA0CTH 3a CBOM Kpaii, CBOXO0 Po/inHy, CBOM A3bIK U
KYJIbTYpY, IPOILIOE U HACTOSIII€E MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHWE K MPUPOJHOMY HACIACAMIO M TMaMATHUKAM MPUPOJBI, JTOCTHKCHHSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;

CHOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUICKUX YUYEHBIX B CTAHOBJICHHE WU PA3BUTHE OWOJIOTHH,
MOHWMAaHUS 3HAYCHUSI OMOJIOTUY B TIO3HAHHWU 3aKOHOB MPUPOJIBI, B KU3HH YEIOBEKA M COBPEMEHHOTO
o01ecTBa;

ujeiiHas yoexxIEHHOCTh, TOTOBHOCTD K CITy>KEHHUI0 U 3ammte OTedecTBa, OTBETCTBEHHOCTh 32 €T0
cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOTO HAPOAA;

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, TUYECKOTO MTOBEACHNUS;



CIIOCOOHOCTh OLIEHUBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHs, OPHUEHTUPYSICh Ha
MOpaJbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOI'O BKJIA/la B IOCTPOEHUE YCTOHUMBOrO OyAyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POAMTENSAM, CO3/IaHUI0 CEMBH HAa OCHOBE OCO3HAHHOIO
IIPUHATHS LICHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU € TPAAULUAMU HapooB Poccuu;

4) 3cTeTHYECKOr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOIIEHHE K MHUpY, BKJIIOYas 3CTETHKY ObITa, HAyYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYIa, OOLIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHHUE SYMOLIMOHAJIBHOTO BO3EHCTBUSI )KUBOU MPUPOABI U €€ IEHHOCTH;

TFOTOBHOCTb K CaMOBBIP&)KEHUIO B Pa3HBbIX BUIAX HCKYCCTBA, CTPEMIJICHHE IPOSABIIATH KayecTBa
TBOPYECKOU JINYHOCTH;

5) ¢usnyeckoro BocnuTaHusi, GOpMHPOBAHMA KYJbLTYPbI 310POBbSl MU 3MOIHOHAIBLHOIO
O01aromosiyums:

NOHMMaHWE M pealn3alus 310poBOro M 0Oe3omacHoro obOpasa XKHU3HH (340pOBOE IHUTAHHE,
coONI0ICHHEe TUTMEHUYECKUX MpPaBUI M HOPM, COAJlaHCUPOBAHHBIM pEXUM 3aHATUH M OT/bIXA,
peryisipHasi (U3M4eckasi aKTUBHOCTbB), OEpeX HOro, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILEHHS K
COOCTBEHHOMY (PM3UUECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHMMaHHUE LEHHOCTU MPaBUJ MHJMBUIYaJIbHOTO U KOJUIEKTUBHOIO O€30MacHOIO IOBEJIEHUS B
CUTYalUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHME MOCIEICTBUI U HEMPUATHUS BPETHBIX IPUBBIYEK (YHOTPEOIEHHUS AIKOT0JIs, HAPKOTHKOB,
KypEHHUs);

6) Tpy10BOr0 BOCIUTAHMS:

TOTOBHOCTb K TPY/ly, OCO3HaHHE IEHHOCTH MacTepcTBa, TPYy0Ir00ue;

TFOTOBHOCTh K AaKTMBHOW JEATEIbHOCTH TEXHOJIOTMYECKOW M COLMAIBHOM HAIpaBJIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh, IIJIAHUPOBATH U CAMOCTOSITEILHO BBIMOIHITH TaKyIO JESITEIbHOCTD;

UHTEpEC K pa3Iu4HbIM cdepaM NpodecCHOHANbHON JesATeIbHOCTH, YMEHHE COBEpIlaTh
OCO3HAHHBIHN BBIOOP OyayIeil mpodeccuu U peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO HA IPOTSHKEHUU BCEH KU3HU;

7) 3K0JI0TH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 11e1ecO00pa3Hoe OTHOIICHUE K MPUPOJIe KaK UCTOUHUKY KHU3HH Ha 3eMiie, OCHOBE
€€ CyILECTBOBAHHS;

MOBBIIIEHUE YPOBHS SKOJIOTUYECKOM KyJIbTYpbl: IPUOOPETEHUE OIBITA IIAHUPOBAHUS IOCTYIIKOB
Y OLIEHKH UX BO3MOJKHBIX IIOCIIEACTBUMN Il OKPY KAIOIIEH CPEIbL;

OCO3HaHUE ITI00aIbHOr0 XapaKkTepa SKOJIOrMUYEeCKUX Ppo0ieM U IMyTel UX peleHus;

CIIOCOOHOCTh MCII0JIb30BaTh NMPHOOpETaeMble MPU M3YYEHUHM OHOJIOIMM 3HAHUS M YMEHMs NpHU
peleHnH MpoOJieM, CBA3aHHBIX C paIlMOHAIBHBIM IPUPOJOIOIB30BaHUEM (COOIOACHNE TMPaBUII
[IOBE/ICHUS B IPHUPOJIE, HAIIPABJIIEHHBIX HA COXPAaHEHHE PABHOBECUS B IKOCHCTEMAaX, OXpaHy BHU/JIOB,
IKOocuCTeM, brochepsr);

aKTUBHOE HENPUATHE NEHCTBUM, NPUHOCALIMX BpEl OKpY>KAIOLIEH NPUPOAHON Cpene, yMEHHUE
IPOTHO3UPOBATh HEOIArOMpPHUATHBIE JKOJOTHUYECKHE IOCIEICTBUS MPEANPHHUMAEMBIX JEHCTBUHA W
IIPEeIOTBpallaTh UX;

HaJIMYME Pa3BUTOTO HKOJIOTMUECKOTO MBIIIIEHMS, IKOJIOTUYECKON KYJIBTYPBI, OIIBITA AEATEINbHOCTH
HKOJIOTMUECKOM  HANpaBJIEHHOCTH, YMEHHUS  PYKOBOJACTBOBAaTbCA HMHU B  I103HABaTENIbHOMH,
KOMMYHUKATUBHOW M COLIMAJILHOM MpPAaKTHKE, TOTOBHOCTU K YYacTHUIO B MPAKTUYECKOM IESTENIbHOCTH
HKOJIOTMUYECKOM HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKHU U OOLIECTBEHHOW NPAaKTUKU, OCHOBAaHHOI'O HAa JUAJIOre KyJbTyp, CIIOCOOCTBYIOIEIO OCO3HAHUIO
CBOET0 MECTA B IIOJUKYJIBTYPHOM MUPE;

COBEpPIICHCTBOBAHNUE S3bIKOBOM U YMTATEIBCKOM KYJIBTYpBI KaK CPEACTBA B3aUMOJICHCTBUS MEXKITY
JIOJbMU U ITO3HAHUS MUDA;

NOHMMaHHe crneuupuKkd OHOJIOTMM Kak HayKH, OCO3HaHHUA €€ poinud B (OPMHUPOBAHUU
palMoOHaIbHOTO HAYYHOI'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEJCTABIEHUSI 00 OKpYKAIOIEM MUpE
KaK O eIMHCTBE MPUPObI, YETOBEKA 1 00IIECTBA, B TO3ZHAHUH IPUPOHBIX 3aKOHOMEPHOCTEH U pellieHUH
po6JeM COXpaHeHHs TPUPOTHOIO PAaBHOBECHS;



yOeXKIEHHOCTh B 3HAUUMOCTH OMOJIOTHH Ul COBPEMEHHOHN IMBHIM3AIMH: 00ECIIeYeHUsT HOBOTO
YPOBHS Pa3BUTHS MEAWIUHBI, CO3JaHHE TMEPCHEKTHBHBIX OHOTEXHOJIOTUH, CIIOCOOHBIX pelarh
pecypcHBIE MPOoOIeMbl Pa3BUTHS YEIOBEYECTBA, TMOMCKA ITyTel BBIXOAA U3 TI00ATBHBIX YKOJIOTHIECKUX
npobireM u olecrieyeHHs Mepexoia K YCTOWYMBOMY pa3BUTHIO, pAlMOHAIBHOMY HCHOJIb30BaHUIO
NPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH,

3aWHTEPECOBAHHOCTh B TIOJTYYCHHH OWOJIOTMYECKHX 3HAHWHA B IIEJSIX MOBBIIMICHUS OO
KYJIbTYpBbl, €CTECTBEHHO-HAYYHOM I'PAMOTHOCTH, KaK COCTaBHOW 4acTH (DyHKIIMOHAIBHOW I'PaMOTHOCTH
oOyyaromuxcs, GopMUPYEMO TPHU N3yYEHUHN OMOJIOTHUH;

MOHWMAaHKE CYITHOCTH METOAOB TIO3HAHUS, UCIIOIh3YEMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH
UCIIOJIb30BATh MOJy4YaeMble 3HAHUS IS aHaIW3a M OOBSCHEHHsS SBICHHH OKpPYXKAIOIETO MHpa H
NPOUCXOIAMUX B HEM U3MEHEHUH, YMEHHUE JieNlaTh 0OOCHOBAHHbBIC 3aKIIOYEHUS Ha OCHOBE HAay4HBIX
(aKTOB M MMEIOUINXCS TAaHHBIX C IEJIBIO MOYYEHHUS IOCTOBEPHBIX BEIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENILHO MCIIOJIB30BaTh OMOJIOTHYECKHE 3HAHUS JUIA pEIICHHs MpoOieM B
peabHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHHWE IIEHHOCTH HAYYHOH JESTEIHbHOCTH, TOTOBHOCTh OCYIIECTBISTh IPOCKTHYIO U
MCCIIEZIOBATENbCKYIO IS TENbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HENPEPHIBHOMY O0Opa30BaHMIO U CaMOOOpPa30BaHMIO, K aKTUBHOMY
MOJIYYCHHIO HOBBIX 3HAHUI 110 OMOJIOTMH B COOTBETCTBHUH C )KU3HEHHBIMHU TIOTPEOHOCTSIMHU.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3ybTaThl OCBOCHHS Y4eOHOTo npeaMera « bruonorusy» BKIOYAOT: 3HAYUMbIE
Ui (GOPMHMPOBAHUS MHMPOBO33pEHUS O0y4aromUXCsd MEKAUCUUIUIMHAPHBIE —(MEXIpPEIMETHBIC)
oOIIeHayYHbIE MOHATHUS, OTPAKAIOUINE IEIOCTHOCTh HAyYHOW KapTHHBI MUpPA M CHenu(UKy METOJ0B
MO3HAHUS, UCHIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTrus, SBJIEHUE, IPOIECC, CUCTEMA,
Hay4HbII (akT, MPUHLMKII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIENOBAaHUE, HAONIOIEHHE,
U3MEpEHUe, OKCIEPUMEHT U JpPYyrux), YHUBEpCAIbHbIE Yy4deOHble [eicTBUA (IIO3HABATENIBHBIE,
KOMMYHUKaTUBHbIE, PETYJISITUBHBIE), 0OecnednBatonie GopMrupoBaHue (yHKINOHATIBHON IPaMOTHOCTH
¥ COLIMANIbHOM KOMIETEHIUH OO0YYarolInuXCsl, CIIOCOOHOCTh OOYYarOIIMUXCS UCIOJIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHHWS M YHUBEpCAIbHbIE Y4eOHbIC JCHUCTBUS B
ITIO3HABATEJILHON U COLMAIBHON MPAKTHKE.

MeTtanpeameTHble pe3ysibTaThl OCBOCHUS MPOTPAMMBI CPEAHETO OOLIEro 00pa30BaHUS JOJKHBI
OTpaXKaTh:

Osgi1aieHHe YHHBEPCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOSITENTLHO (POPMYIIMPOBATh U aKTYaTM3UPOBATh MPOOIIEMY, pACCMaTPUBATh €€ BCECTOPOHHE;

UCIOJIb30BAaTh IIPU OCBOEHUHU 3HAHUM NPUEMBI JIOTMYECKOTO MBIILICHUS (aHaiu3a, CHUHTE3a,
CcpaBHEHHUS, KilaccupuKau, 0000IIeHHs), paCKPBIBAaTh CMBICI OMOJIOTUYECKUX TMOHATHH (BBIICISATH MX
XapaKkTepHbIE MPU3HAKH, YCTAHABIMBATh CBSA3H C JPYTHUMHU IMOHSATUSIMH);

ONpEAEIATh LEeNN JeATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH UX JOCTUKEHHS, COOTHOCUTD
pe3yNbTaThl ACSITELHOCTU C TIOCTABJICHHBIMU 1IEJIIMH;

MCIOJIb30BaTh OMOJIOTUYECKHUE TOHITHS TSl 00bICHEHUs (DaKTOB U SIBJICHUI KUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHHsS (MHAYyKTHBHBIC, ICTYKTUBHbBIC, IO AHAJOTHH), BBIABIATH
3aKOHOMEpPHOCTH M MPOTUBOPEYUS B pPACCMATPUBAEMBIX SIBICHUAX, (OPMYJIHPOBATh BBHIBOJBI U
3aKJIIOYEHUS;

IPUMEHSTh CXEMHO-MOJENbHBIE CpPEICTBA JUI IPEACTaBIECHUSI CYLIECTBEHHBIX CBS3€Hl U
OTHOIICHUA B M3y4aeMbIX OHMOJOTHYECKUX OOBEKTaX, a TakkKe TMPOTUBOPEUUA pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHbBIX HH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTheiBaTh IUIAH PEHICHUS TPOOJIEMBI ¢ YYETOM aHAlM3a HMMEIOIIUXCS MaTepPHAbHBIX WU
HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JESATEILHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YJIbTATOB IIENISIM, OIECHUBAThH
PHUCKH TIOCTEACTBUN AESITEIbHOCTH;

KOOPAMHHUPOBAaTh M  BBIIOJHATH pabOTy B  YCIOBUSAX pEalbHOr0, BHUPTYaJIbHOIO U
KOMOMHHMPOBAHHOTO B3aUMO/JICHCTBUS;

pa3sBUBATh KPEATHUBHOE MBIIUIEHUE NP PEILICHUH KU3HEHHBIX MPOOIeM.



2) 6a30BbIe HCCIEI0BATENbCKHE TefiCTBUS:

BJIAJICTh HABBIKAMU Y4YeOHO-HMCCIIEAOBATENILCKOM M TPOCKTHOH JIESTEITbHOCTH, HABBIKAMHU
pasperieHus npodiaeM, CHoCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTENBHOMY IIOUCKY METO/I0B PELICHUs
NPAaKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3IMYHbIX METO/I0B MIO3HAHUS;

UCTOJB30BATh PA3IMYHbIE BHJIBl JEATEIBHOCTH 110 TOJYYEHHUIO HOBOTO 3HAHHS, €ro
MHTEPIpPETAINHU, TPEo0OPa30BAHNI0 ¥ TPUMEHEHHIO B YY€OHBIX CUTYaIUsAX, B TOM YHCIIE TIPU CO3AaHUU
y4eOHBIX M COLIMATIbHBIX IPOEKTOB;

dopmMHpoBaTh HAay4yHBId THUI MBIIJICHUSA, BJAaJeTh HAYYHOH TEPMHHOJIOTHEH, KIIOUYEBBIMU
MOHATUSIMH W METO/IaMHU;

CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33Ja4l B 00Pa30BaTEIbHON AEATEILHOCTH U )KU3HEHHBIX
CUTYaIMSIX;

BBISIBIISATh TIPUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyaJM3UpPOBATh 3a/1a4y, BBIIBUTATH THIIOTE3y €€
pelleHMs], HAXOJUTh apryMEeHTbI Ul JI0Ka3aTelbCTBAa CBOMX YTBEPXKIEHHH, 3a1aBaTh MapaMmeTpbl U
KPUTEPHUU PELICHHUS;

aHAJM3UPOBATh MOJYUYCHHBIC B XOJI€ PEIICHHs 3aa4d Pe3yJIbTaThl, KPUTHUECKH OIICHUBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBII OIBIT;

OCYILIECTBIISATh  II€JICHANIPABIICHHBIN TOMCK TIEPeHOca CPEACTB H CIOCOOOB JEWCTBUS B
POECCHOHATIBHYIO CPEy;

yYMETh MEepEHOCUTh 3HaHUS B MIO3HABATENBHYIO U MPAKTUUYECKYIO 00JIACTH KU3HEACATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 00JIaCTeiH;

BBI/IBUT'aTh HOBBIE MJIEH, IIPEAaraTb OpUrMHAIbHbIE TOAXO/bl U PEIICHUS, CTABUTH MPOOIEMbI U
3ajlauMl, JOMyCKAoIUe ajJbTePHATUBHBIE PELICHUS.

3) paGora ¢ nndgopmanmeii:

OpUEHTUPOBATHCS B Pa3IMUHBIX MCTOYHUKAX MHPOpMALUU (TEKCTE Y4EeOHOro mocoOusi, Hay4yHO-
HOMYJIIPHOM JIUTepaType, OMOJOTHYECKUX CIOBApsAX U CIPAaBOUYHUKAX, KOMIIBIOTEPHBIX 0a3ax IaHHBIX, B
HutepHere), aHanu3upoBaTh WHGOPMALMIO PA3IUYHBIX BHIOB M (OPM IPEICTABICHUS, KPUTHYECKH
OILICHUBATh €€ JTOCTOBEPHOCTh M HENMPOTHBOPEUHBOCTD;

(bopMyIMpOBATh 3aMPOCHI U IPUMEHATH Pa3InYHbIE METO/IbI IIPU MIOUCKE U 0TOOpE OMOIOTHUYECKOM
uHpopMaLnu, HeOOXOAUMOM IS BBIIOJIHEHHS Y4eOHbIX 337134,

npuoOpeTaTb  ONMBIT  WCHOJB30BaHUA  MHPOPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIIOJIb30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO BBIOMPATh ONTUMAIBHYIO (POpPMY MpEICTaBICHUS OMONIOTHYecKOi HHpOopMaIu
(cxembl, rpauKH, AUarpaMMbl, TaOJINILIbI, PUCYHKH U JPYTOe);

UCIOJIb30BATh HAYyYHBIH SA3bIK B KAUECTBE CPEACTBa MIpU paboTe ¢ Orosoruueckoil nHpopmauue:
OPUMEHATh XUMUYECKUE, PU3NUECKUEe U MaTeMaTHuYeckKue 3HaK1 U CUMBOJIBI, (popMyJibl, abOpeBUaTypy,
HOMEHKJIATypy, UCIIOJIB30BaTh U MPEOOPa30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATIIATHOCTH;

BJIAJICTh HAaBbIKAMM PACIO3HABAHMSA U 3aILUTHl MHPOpMaLuHU, UHOOPMALMOHHONW 0€30IacHOCTH
JMYHOCTH.

OsJaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

1) o0menne:

OCYILECTBIISATh KOMMYHMKALIUM BO BceX cdepax *KU3HU, aKTUBHO y4yacTBOBaTh B JAMAIOre WM
JMICKYCCHH TI0 CYIIECTBY O0CYyKIaeMoil TeMbl (yMEHHE 3a7aBaTh BOMPOCHI, BBHICKA3bIBATH CY>KIACHUS
OTHOCHTEJIEHO BBITTOJIHEHHS TIPEIIaracMOM 3a/1a4M, YIUTHIBATh HHTEPECH U COTIIACOBAHHOCTD ITO3UIIHIA
JPYTUX YYaCTHUKOB AMAIOra WIN AUCKYCCHUN);

pacrio3HaBaTh HEBEpOAIbHBIE CpPEACTBA OOIICHHWS, MOHMUMATh 3HAYCHHWE COIMAIbHBIX 3HAKOB,
NPEIOCHUIOK BO3HUKHOBEHHSI KOH(MJIMKTHBIX CHUTyallMid, yMETh CMST4aTh KOH(JIHMKTHI M BECTH
HIEPEroBOPHI;

BJIAJICTh PA3JIMYHBIMHU CIOCOOAMH OOILICHHUS W B3aUMOJCWUCTBUS, MOHMMATh HAMEPEHUS JPYTHX
JFO/IeH, TIPOSIBIIATH YBAXKUTEILHOE OTHOIIIEHHE K COOECEHUKY U B KOPpeKTHOU (popme hopMyIrpoBaTh
CBOM BO3PAKECHMUS;

Pa3BEPHYTO M JOTMYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEIICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:



MOHUMAThH U UCTIOJIB30BaTh IPEUMYIIECTBA KOMAH/IHON M MHIWBUIyalTbHOW pabOThI IPH PEIICHUN
Ouonornyeckoil 1poOseMbl, OOOCHOBBIBATH HEOOXOIMMOCTb IPUMEHEHMsS] TPYNIOBHIX (popm
B3aUMOJICUCTBUS TP PEIICHUN YIeOHOH 3a/1auH;

BHIOMpaTh TEMAaTHKy W METOAbl COBMECTHBIX JEHCTBUH C yu€ToM OOIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJJOr0 WiIEHa KOJJIEKTUBA;

MPUHUMATH 11eJI1 COBMECTHOM JIeATEIbHOCTH, OPraHU30BBIBaTh U KOOPJMHUPOBATH JEHCTBUS 110 €€
JOCTH)KEHHMIO: COCTaBJIATh IUJIAH JIEUCTBUM, pacHpeneisTh PO C Y4E€TOM MHEHUH Y4YaCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM PabOTHI;

OLICHMBAaTh KAaue€CTBO CBOETO BKJIaJa M KaXKJ0TO y4aCTHHMKAa KOMaHJIbl B OOIIMH pe3yibTar Io
pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OIEHUBATH HJEU C TMO3UIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTHY;

OCYILECTBIISATh MO3UTUBHOE CTPATETMYECKOE IOBEJCHUE B PA3JIMYHBIX CUTYALMSX, MPOSBIATH
TBOPUYECTBO U BOOOpaskeHUE, OBITh MHUIIUATUBHBIM.

OgBjaieHHe YHHBEPCAJbHBIMU PEryJsiTUBHBIMU A€liCTBUAMM:

1) camoopraHu3anus:

MCIOJIb30BaTh OMOJOTHYECKHUE 3HAHUS IJIs BBISIBICHUS MPOOJIEM U UX PEIICHUS B KU3HEHHBIX H
y4eOHBIX CUTYaIUAX;

BbIOMpaTh HAa OCHOBE OMOJIOTMYECKHUX 3HAHUIl 1LIEJIEBbIE U CMBICIOBBIE YCTAHOBKM B CBOUX
JEUCTBUAX M MOCTYNKax II0 OTHOIIEHWIO K JKUBOM IPUPOJAE, CBOEMY 3JI0POBBIO M 3I0POBBIO
OKpPYKarOIIHX;

CaMOCTOSATEIBFHO OCYLIECTBIIATH TO3HABATENIBHYIO €S TEIbHOCTb, BBISBIATH MPOOJIEMBI, CTABUTH U
dbopMynupoBaTh cOOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON ACSITEILHOCTH U )KU3HEHHBIX CUTYAIIHSIX;

CaMOCTOSITETILHO COCTaBIATh IUIAH pEIICHUS MpOoOJIeMBbl C Y4YETOM MMEIOIIMXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOYTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacupsATh paMKH y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHUH;

JIeJIaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIH OIBIT;

croco0CcTBOBATH POPMHUPOBAHUIO U MPOSIBICHUIO MTUPOKOH SPYIUIINH B Pa3HBIX 00JIACTAX 3HAHUM,
MTOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHD.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyalllsiM, BHOCUTb KOPPEKTHBBI B JESITEIbHOCTb, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEJISIM;

BJIaJIETh HAaBBIKAMU TIO3HABATENBbHOM peQuieKCUM KaK OCO3HAaHHS COBEpIIAEMBIX ACUCTBUA U
MBICTUTENLHBIX TPOIIECCOB, X PE3YJIbTATOB U OCHOBAaHUM, MCIIONB30BATH MPUEMBI PEIICKCHH IS
OLICHKH CUTYaIllH, BBIOOpAa BEPHOT'O PEIICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHUKECHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI APYTUX MPU aHATU3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHATHE Ceds U IPYTHX:

MPUHUMATD ce0sl, MOHMUMasi CBOM HEJOCTATKH U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI APYTUX MPU aHATIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTUX Ha OMINOKHY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YEJIOBEKa.

INPEJIAMETHBIE PE3YJIBTATbBI

[IpeamerHble pe3ynabTaThl ocBoeHMs mnporpamMmbl COO mno Ouosoruu Ha 0a30BOM YpOBHE
BKJTIIOYAIOT cnenuduueckue i yueOHoro npeamMera «buonorus» HayuHble 3HaHUS, YMEHUS U CIIOCOOBI
JNEHCTBUII MO OCBOEHHIO, WHTEpIpETallid U MpeoOpa30BaHUIO 3HAHWMM, BHJBI JESATEIBHOCTH 110
MOJyYEHHUIO HOBOT'O 3HAHUS M NPHUMEHEHMIO 3HAHUM B PA3JIMYHBIX yUEOHBIX CUTyallUsiX, a TakkKe B
peabHBIX JKU3HEHHBIX CHTYyallMsAX, CBSI3aHHBIX C Ouosiorueil. B mporpamme mpeaMeTHble pe3yibTaThl
MIPEJICTABJICHBI 110 TOAaM 00y4EHHUS.

IIpeamerHble pe3ynbTaThl OCBOCHMsI ydyeOHoro mnpeamera «buonorus» e 10 knacce NOMXKHBI
OTpaXKaTh:



c(OpMHUPOBAHHOCTh 3HAHUH O MECTE U POJIM OMOJIOTUHU B CHCTEME HAYYHOTO 3HAaHUS €CTECTBEHHBIX
HayK, B (OpPMHPOBAaHWU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KAPTHHBI MHpa U HAYYHOTO
MHUPOBO33PEHHUS, O BKJAJ€ POCCHUICKUX U 3apyOEKHBIX YUEHBIX-OMOJOrOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATFHOUM IPaMOTHOCTH Y€JIOBEKa I PEIICHUs] )KU3HEHHBIX 3a/1a4;

YMEHHE pacKphIBaTh COJEp)KAHHE OHMOJOTMYECKMX TEPMHHOB M TOHATHNA: J>KU3Hb, KIIETKA,
opranusM, Merabonu3m (oOMeH BEIIeCTB M IpEBpalleHHe IHEPruu), romMeocTa3 (caMoperyssuus),
YpOBHEBasl OpraHM3alys *XHUBBIX CHCTEM, CaMOBOCIPOU3BeNIEHHE (PENpOAyKLHs), HACIEACTBEHHOCTb,
M3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHHE u3Jlaratb OM0JI0ruuecKue Teopuu (KJIeToYHas, XpOMOCOMHas1, MyTallMOHHAas, [IEHTpaJIbHas
JIoTMa MOJIEKYJIsIpHO# Ouosorun), 3akousl (I'. Mennens, T. Moprana, H. Y. BaBunosa) u yuenus (o
IEHTpaxX MHOroo0pasusi M NPOHCXOXAEHUS KyIbTypHbIX pacteHuit H. WM. BasuioBa), ompenenstsb
TPaHUIIBI UX TIPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BJIaJIeTh METOJaMH HAyYHOTO MO3HAHHS B OMOJOTHU: HAONIOJEHUE U OMHCAHHUE >KUBBIX
CHCTEM, TMPOLECCOB U SBJICHUH, OpraHu3alus M TPOBEICHHE OMOJIOTUYECKOTO OSKCIIEPHMEHTa,
BBIIBIDKEHUE THIIOTE3bl, BBIIBIEHUE 3aBHCUMOCTH MEXIY HCCIEIyeMbIMH BEIUYMHAMHU, OOBSCHEHUE
MOJTyYEeHHBIX PE3yJbTaTOB, MCIOJB30BAHHBIX HAYYHBIX MOHATHUN, TEOPUM M 3aKOHOB, YMEHHE JeNaTh
BBIBOJIBI HA OCHOBAHUH TIOyUYEHHBIX Pe3yIbTaTOB;

YMEHHE BBIIEISATh CYLIECTBEHHbIE IPU3HAKU BHUPYCOB, KIETOK IPOKAPHUOT U DYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH MpOLIECCOB: OOMEHa BEIECTB H
IpeBpallieHUsl PHEPTUU B KIETKEe, (OTOCHHTE3a, IUIACTUYECKOTO U SHEPreTHYeckoro oOMeHa,
XEMOCUHTE3a, MHTO3a, MeEH03a, OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIMBUIYAJIbHOTO pa3BUTUS
opranu3ma (OHTOTEHE3);

yYMEHHUE NPUMEHATh MOJTy4YEeHHbIEe 3HAaHU [T 00BsICHEHUS OMOJIOTMYECKUX TPOLIECCOB U SIBIICHUH,
JUIS. IPUHATHUS TPAKTHYECKUX PELICHUH B MOBCETHEBHOM >KHU3HHU C LIEJbI0 oOecreueHus: 6€30MacHOCTH
CBOETO 370pPOBbsl U 3/I0pPOBbS OKPYXAIOUIMX JIOAEH, COOMIOACHUSI HOPM TIPaMOTHOTO IOBEICHUS B
OKpYy’Kalolled MpUPOAHOM cpele, MOHUMaHHE HEOOXOAWMOCTH MCIOJb30BaHMUS  JOCTHXKEHHUH
COBPEMEHHOM OMOIOTHK U OMOTEXHOJIOTHH JUTS PAllMOHATIBHOTO IIPUPOIOTIOIH30BAHUS;

YMEHHE pelniaTh 3JeMEHTapHble T€HETUUECKHE 337a4d Ha MOHO- M JAUTHOPUIHOE CKpEIIBaHUE,
CIIETUIGHHOE HAceI0BaHUE, COCTABJISTh CXEMbl MOHOTHOPUIHOTO CKpPEUIMBAHUS ISl MpelCKa3aHus
HaCJIeIOBaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHE BBINIOJHATH JIa0OpaTOpPHBIE U MpPaKTUYECKHe paboThl, COONI0AaTh IpaBuiia Npu padorte ¢
y4eOHBIM U JIa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W HMHTEPIPETUPOBaTh HHGOpMAIHIO OHOJOTHYECKOTO
COJIepKaHusl, BKJIIOYAIOUIYIO TICEB/IOHAYYHbIE 3HAHUS U3 Pa3IMUHBIX MCTOYHUKOB (CpeAcTBa MaccOBOMU
uH(pOpMaIliK, Hay4YHO-TIOMYJISIPHbIE MaTE€pHalibl), STUYECKUE ACIEKThl COBPEMEHHBIX HCCIEI0BAaHUN B
OnosIoruu, MeAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/[aBaTh COOCTBCHHBIC TUCHMEHHBIC M YCTHBIC COOOIICHHUs, 00001Iasi ONOIOTHIECKYIO
nH(OpPMAIIHIO U3 HECKOIBKUX HCTOUHUKOB, TPAMOTHO HUCIIOJIb30BAaTh MOHSATHIHBIN anmapaTr OMOJIOTHH.

[IpeameTrHble pe3ynbTaThl OCBOCHMs yueOHoro mnpeamera «buonorus» e 11 knacce NOMKHBI
OTpaxkarb:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIK OMOJIOTHH B CUCTEME HayUYHOTO 3HAHMSI €CTECTBEHHBIX
HAayK, B (OPMHUPOBAHWU COBPEMEHHON €CTECTBEHHO-HAy4YHOH KapTHHBI MHpAa W HAYYHOTO
MHUPOBO33PEHUS, O BKJIAJ€ POCCHUUCKHX M 3apyOeKHBIX yUEHBIX-OMOJOrOB B pa3BUTHE OMOJIOTHH,
(GYHKIIMOHATILHOM IPaMOTHOCTH Y€JIOBEKa Ul PEIICHUs] )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COAEpKAHHE OUONOTUYECKUX TEPMHUHOB M TOHSATHUN: BUJ, MOIYJISAIIHNS,
reHO(OH/, SBOJIONMS, ABWXKYIIME CHIBI ((aKTOphl) 3BONIONMH, MPHUCIOCOOICHHOCTh OPTaHU3MOB,
BUJI000pa3oBaHue, IKOJIOrHUecKre (PaKTOphbl, SKOCUCTEMA, TPOAYLEHThI, KOHCYMEHTHI, PEIyLIEHTHI, IEMH
MUTaHUS, SKOJOTHYecKas mupamuia, OnoreoreHos, onochepa;

YMEHHUE U3JlaraTb OMOJIOTHYEeCKHEe TeopuH (3BostounMoHHas Teopus Y. JlapBuHA, CHHTETHYECKas
TEOpPHs SBOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbiiieBoro cxojactea K. M. bapa, yepenoBanus
TJIaBHBIX HampasieHuii u myteil spomtonuu A. H. CeBepiioa, yuenus o 6uocdepe B. W. Bepnaackoro),
OTIPEICIISATH TPAHUIIBI UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOJaMH HAyYHOTO MO3HAHUsS B OMOJIOTMU: HAOJIOJIEHUE U OMHCAHUE JKUBBIX
CUCTEM, I[IPOLIECCOB M SBJICHHM, OpraHu3alus W MpOBeICHHE OHWOJIOrMYECKOTr0 JKCIEPUMEHTA,
BBIJIBUKEHUE TUIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXIY HCCIEAyeMBbIMH BEIMYMHAMH, OOBsSCHEHHE



MOJIyYEHHBIX PE3yJIbTAaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPHHA M 3aKOHOB, YMEHHE JAejaTh
BBIBO/Ibl HA OCHOBAHHH MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICHATh CYLIECTBEHHbIC NPU3HAKU CTPOCHMUsI OHOJIOrMYECKHMX OOBEKTOB: BH[OB,
HOMYJIALUI, MPOAYLEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOTEOLIEHO30B U 3KOCHUCTEM, OCOOEHHOCTH
NpPOIECCOB:  HACIEACTBEHHOW  M3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,  BHA000pazoBaHMS,
MPUCIIOCOOTIEHHOCTH OpPraHU3MOB, JEHCTBUS SKOJOTMUECKHUX (DaKTOpPOB Ha OpPraHU3MBI, MepeHoca
BEIIECTB M IOTOKAa PHEPTUU B HKOCUCTEMAX, AHTPONOTIEHHBIX M3MEHEHHIl B 3KOCHCTEMax CBOEH
MECTHOCTH, KPyrOBOPOTA BELIECTB U OMOTCOXMMUYECKHX IIUKIOB B Onocepe;

YMEHHUE IPUMEHSATH TIOJTYYCHHBIC 3HAHUS [T 00BSICHEHUS OMOJIOTUIECKHUX TPOLIECCOB U SIBIICHUH,
JUIS IPUHATHUS MPAKTUYECKUX PELICHUH B MOBCEJTHEBHOM >KHU3HU C LIEJIbI0 oOecredyeHus: 0e301acHOCTH
CBOETO 37I0POBbS U 3/0POBbSl OKPYXAIOIIUX JIIOAEH, COOMIOACHUS HOPM TI'PaMOTHOTO TOBEICHHS B
OKpY’)KaloIllel TMPUPOJHON cpele, TOHHMAaHHE HEOOXOJUMOCTH HCIOJb30BaHUS  JOCTHXKECHHIA
COBPEMEHHOM OMOJIOrUHU AJIS PAllMOHAIIBHOIO IPUPOAOIOIb30BAHHUS;

YMEHHUE peulaTh 3JeMeHTapHble OMOJIOTHUECKHE 331a4H, COCTABIATh CXEMBI IEPEHOCA BEIIECTB U
SHEPrUM B 3KOCUCTEMAX (LIeTIH MUTaHUA);

yYMEHHUE BBIIOJIHATH J1a00paTOpHbIE M MPAKTUYECKHE PaObOThI, COOII0AAThH MpaBmiia Mpu padboTe ¢
y4eOHBIM U JIa0OpaTOPHBIM 000PYJOBAHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HMHTEPIPETUPOBAaTh HHGOpMAIMIO OHOJOTHYECKOTO
COJIep KaHUs, BKJIFOYAIOLIYIO IICEBJIOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX UCTOYHHMKOB (CPEACTBAa MACCOBOM
uHpOpMaLlMK, HAY4YHO-TIONYJISIpHBIE MaTepuallbl), paccMaTpuBaTh TIJ00aTbHBIE HKOJOTHYECKUE
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO TO3UIIMIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MTUCHMEHHBIE U YCTHBIC COOOIIEHUs, 000011ast ONMOIOTHUYECKYIO
UH(POPMALIMIO U3 HECKOJIBKMX UCTOYHUKOB, IPAMOTHO UCIOJIb30BaTh MOHATUHHBIN anmapat OMoJIOTHH.

TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
KoaunuyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB (uudposbie)
n/n TeM MPOTrPaMMBbI Bcero Kontpoasnete | Ilpakriieckue o0pa3oBare/ibHbIE
padoThl padoThI pecypes
butmnorexa [IOK
! buonorn kax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBBIE CUCTEMBI M UX 1 bubanoreka [JOK
oprasu3aius https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTaB U 8 1 bubanorexa [JOK
CTPOCHHUE KJICTKU https://m.edsoo.ru/7f41¢c292
4 JKusHenearenbHOCTh KIIETKU 6 ]r?tptlgjsj'l;/(r)r:eelijasclior}jﬂ 416292
PazmHoxeHue u BuGmorexa [IOK
5 MHABHILYATIbHOC PA3BHTHE 5 ! https://m.edsoo.ru/7f41¢c292
OpTraHU3MOB — )
6 HacnencreBeHHOCTE 1 8 15 bubanoreka [JOK
HM3MEHYMBOCTh OPraHU3MOB ' https://m.edsoo.ru/7f41¢c292
7 Cenekuusi OpraHu3MOB. 3 Bubmuoreka [JOK
OCHOBBI OMOTEXHOJIOTUI https://m.edsoo.ru/7f41c292
8 PesepBHOE BpeMs 1 bubmorexa LHOK
P p https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB 34 0 4
110 TIPOTPAMME
11 KJIACC
Ko €CTBO 4aco
Ne HanmeHnoBanme pasaesioB K e 11_3[ DyieKTpoHHbIE (LU(PPOBbIE)
n/n H TeM MPOTrpaMMbI Bcero OHTPOILHEBIE pakTHieckue o0pa3oBaTebHBIE PeCyPChI
PadoTHhI PadoThI



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

Bbubaunoreka [JOK
1 IBomonuonKas Guoorus 9 1 https://m.edsoo.ru/7f41cc74
2 Bo3HukHOBeHUE U pa3BUTHE 9 05 bubnuoreka [JOK
JKU3HU HA 3emiie ' https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl U OKpY’Karommas 5 1 bubmmorexa [IOK
cpena https://m.edsoo.ru/7f41cc74
4 CooOmecTBa 1 9 Bubmnoreka [IOK
JKOJIOTMYECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bubimorexa LIOK
p P https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB 34 0 25
110 ITIPOTPAMME '
IIOYPOUHOE IINIAHUPOBAHUE
10 KJIACC
N KoanyecTso yacos Jara JJjieKTpoHHbIe MG POBbIE
I /;1 Tema ypoka Beero Konrtpoabnsle | [IpakTudeckune — o0pa3oBaTejbHbIE
padoThI padoThI pecypcel
Buonorus B cucteme bubimorexa LIOK
1 Ha ;: 1 https://m.edsoo0.ru/863e6122
y https://m.edsoo.ru/863e632a
MeTo 1l TO3HAHHUS
JKUBOI IPUPOABI.
IIpaxkTuyeckas pabora
2 Ne 1 «Mcnons3oBanue 1 05 bubanoreka [JOK
Pa3IUYHBIX METOJIOB ' https://m.edsoo0.ru/863e6122
MIPY U3YYCHHUU
OHOJOTHIECKUX
00BEKTOBY»
buonornueckue
3 ;zc;:n?éhﬁgoueccm " 1 bubanoreka [JOK
yHeHHC. https://m.edsoo0.ru/863e6564
BBOJHEII KOHTPOJIB
3HAHUHU
, | Qwamecwuicooras | BuGmorexa LIOK
- DOA https://m.edso0.ru/863e674e
MI/IHepaJ'H)HI)Ie coJIin
5 Benku. CoctaB u 1 Bubnnorexa [IOK
CTpoeHHEe OEITKOB https://m.edso0.ru/863e6b72
DepMeHTH —
OHOJIOrHYECKUE
KaTaJIH3aTOPHL.
o |Mbopmpanpior | os B 10K
N M . ' https://m.edso0.ru/863e6b72
KaTaJIMTUIEeCKON
aKTUBHOCTHU (hepMEHTOB
(Ha mpuMepe aMuIIa3bl
WJIM KaTaJiasbl)y»
Bubnnorexa [JOK
! YTaeBozeL. JIMmHE! ! https://m.edso0.ru/863e6870
8 HyxjienHOBbIE KUCIIOTBI. 1 Bubnmnorexa [IOK
ATD https://m.edsoo.ru/863e6d5c
ool P Buorea 10K
Y : https://m.eds00.ru/863e6e88
Krnerounas Teopus
10 KneTka kak 1ienoctHast 1
JKUBasl CUCTEMA
Crpoenue Bubmmorexa [IOK
11 | sykapHOTHYECKOi 1 0.5 https://m.edsoo.ru/863e6ff0
kiaeTkd. JlaGopaTopHas https://m.edso0.ru/863e716¢



https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/7f41cc74
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
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

pabora Ne 2 «3yueHne
CTPOEHHS KIIETOK
pacTeHHH, )KUBOTHBIX,
rpuOOB 1 OaKTEepHii O
MHKPOCKOTIOM Ha
TOTOBBIX
MHKpOTIIpenaparax u ux
OIIHCAHHE

12 OOMEeH BEIIECTB WU bubaunoreka [JOK
MeTaboIu3M https://m.edso0.ru/863e766¢
13 dorocunTes. Bbubaunorexa [JOK
XeMOoCHHTE3 https://m.eds00.ru/863e7c98
DHepreTudecKuit
14 00OMEH. Bubmmoreka [TOK
ITpomexyTOUHbIIH https://m.edsoo.ru/863e7aae
KOHTPOJIb 3HAHUM
JKHU3HEeHHBIN UK
Kkinetku. Jlenenue
KJIeTKH. MHUTO3.
JlabopaTopHas pabora
15 | Ne 3 «Habmronenue 0.5 bubmorexa HOK
- ' https://m.edsoo.ru/863e7dc4
MHTO3a B KJIETKaX
KOHYHMKA KOPEIIKa JIyKa
Ha FOTOBBIX
MHKpOTpenapaTax»
16 gz:;;;; ?\jai;iitoro Enbmorexa IIOK
https://m.edsoo.ru/863e796e
CHHTE3a
17 Tpancmsamus — Bubnuorexa [IOK
OrocuHTE3 OeIKa https://m.edsoo.ru/863e796e
18 Hexnerounsie popmel Bubmmorexka [IOK
JKM3HH — BHPYCHI https://m.edso0.ru/863e7540
DODMEL DASMHOKEHISL Bubmmoreka [IOK
19 (;I;HH ﬁ i oKe https://m.eds00.ru/863e81hb6
op 3MO https://m.eds00.ru/863e831e
. Bubnmorexa [ITOK
20 | Metios https://m.edsoo.ru/863e7f4a
OO6pa3zoBanue u
pa3BHUTHE MTOJOBBIX
KJIETOK.
O1m1010TBOpPEHHE.
bubanoreka [JOK
21 | Jlabopatophas pagora 0.5 https://m.edso0.ru/863e81b6
Ne 4 «Mzydenue
CTPOCHHS TIOJIOBBIX
KJIETOK Ha TOTOBBIX
MHKpOTpenapaTax»
29 WunuBuyansHoe Bbubnuoreka [JOK
pa3sBUTHE OPraHU3MOB https://m.edso0.ru/863e8436
28 | aenenemenmoamnn Bumorera LIOK
A https://m.edso0.ru/863e86f2
M3MEHYMBOCTH
3aKOHOMEPHOCTH
24 Ea;giﬂaiziHHﬂ Bubnnorexa [JOK
p ) https://m.edso0.ru/863e8878
Monorubpunzoe
CKpeIBaHNe
JurudpunHoe
https://m.eds00.ru/863e89a4
HacCJIEOBaHMS

MIPU3HAKOB



https://m.edsoo.ru/863e766c
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https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
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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

26

CuemieHHOe
HaCJleIOBaHHE
MPU3HAKOB.
JlabopaTopnas pabdora
Ne 5 «3yuenune
pe3yJbTaToB
MOHOTHOPHIHOTO U
JTUTHOPHUIHOTO
CKpPEILUBAHUA Y
JPO30Q MBI Ha TOTOBBIX
MHKpOIIpenapaTaxy

0.5

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

27

I'eneruka mona.
Hacnenosanune
MIPU3HAKOB,
CIIEIJIEHHBIX C ITOJIOM

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

28

N3MeHunBOCTS.
Henacnencrsennas
N3MEHYUBOCTb.
JlabopaTopnas paboTa
Ne 6. 3yuenne
MOJM(PUKAINOHHON
HU3MEHYUBOCTH,
MIOCTPOCHHE
BapHAaLMOHHOIO psAJia U
BapHaLlMOHHON KpUBOID)

0.5

Bbubnnorexa [IOK
https://m.edso00.ru/863e8efe

29

HacnencrBennas
U3MCHYUBOCTb.
JlabopaTopHas pabota
Ne 7. «Ananu3s MyTanuit
y Ipo30QHIbl Ha
TOTOBBIX
MHKPOIIpEnapaTrax»

0.5

bubanoreka [JOK
https://m.eds00.ru/863e8efe

30

I'eneTnka yenoBeka

bubnuoreka IIOK
https://m.eds00.ru/863e8d78

31

O060011IEHNE TI0 TEME
«HacmencTBeHHOCTD 1
HW3MEHYMBOCTH
OpPTaHU3MOBY»

32

Cenexmus Kak HayKa U
mporiecc

Bubmmoreka [IOK
https://m.edso00.ru/863e9214

33

MeTop! U JOCTIKEHUS
CeNEeKLUHU pacTeHu u
JKUBOTHBIX.

HToroBslil KOHTPOIH
3HaHUN

Bbubaunoreka [JOK
https://m.edso0.ru/863e9214

34

buorexHosiorus kak
OTpacib NPOU3BOJICTBA

bubanoreka [JOK
https://m.eds00.ru/863e9336

OBILIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34

11 KIIACC

Ne
n/n

Tema ypoka

KosamnuecTBO 4acoB

Bcero

KounTtposbHble
padoThI

IIpakTHYyeckue
padoThI

Jdara
H3y4YeHHs

DJIeKTpPOHHbBIE HU(POBBIE
oOpa3oBaTesIbHBIE

pecypcsbl

9BOJ’IIOIII/I${ U METOJIbI €€
N3y4YCHUA

Bbubaunoreka [JOK
https://m.edsoo.ru/863ea20e

Hcropus passutus
IIpeJCTaBICHUI 00
9BONIOLHUHN

bubanoreka [JOK
https://m.eds00.ru/863e9570

MukposBostonus.

Bubnuoreka [IOK
https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863e8c60
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https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
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BBo1HBII KOHTPOJIb
3HAHUHA

ITonynsanus xak
JJIeMEHTapHas €ANHHUIA
BHJIA U 3BOJIIOLIMN.
Jlaboparopnas pabora
Ne 1 «CpaBHeHuEe BUIOB
110 MOP(OTOTUIECKOMY
KPHUTEPHIO»

0.5

bubanoreka [JOK
https://m.eds00.ru/863e99c6

JIBIKy1IME CUIbI
(a;memeHTapHbIe
(haKTOpBI) IBOIIOLUH

bubaunoreka [JOK
https://m.edso0.ru/863e9da4

EctecTBenHsIi 0T00p 1
ero (hopmsl

bubanoreka [JOK
https://m.eds00.ru/863e9ed0

PesynpTaTh! 5BOMIIOLMY:
MIPUCTIOCOOIEHHOCTh
OpTraHU3MOB U
BHI000pa30BaHMe.
JlabopaTopHas paboTa
Ne 2 «Onucanue
MPUCTIOCOOICHHOCTH
opraHusma u eé
OTHOCHUTEILHOTO
XapakTepay

0.5

bubanoreka [JOK
https://m.edso0.ru/863e9fde

Harmpasnenus u nytu
MaKpOIBOTIOLUH

bubnuoreka IIOK
https://m.edso0.ru/863e9cle

HeobpatumocTs
9BOJIIOLIUH

10

HcTopus xu3HU Ha
3eMile ¥ METOBI €6
H3yUCHHS

11

I'nnotesnl
MIPOUCXOXKACHUS HKUZHU
Ha 3emiie

Bbubaunoreka [JOK
https://m.edsoo0.ru/863ea5a6

12

Pa3BuTHe XU3HH HA
3emJie 1o paM H
nepuoaam

bubanoreka [JOK
https://m.edso0.ru/863ea6be

13

OCHOBHBIE 3TaIbI
9BOTIOLUH
pPacTUTEIBHOTO
KHBOTHOT'O MHUpA.
IIpaxkTudeckas pabora
Ne 1 «Mzyuenue
HCKOIIaEMBbIX OCTaTKOB
pacTeHHi U JKUBOTHBIX
B KOJUICKIIHSX)»

0.5

bubanoreka [JOK
https://m.edso0.ru/863ea8bc

14

CoBpeMeHHas cucreMa
OpPraHUYeCKOro MHUpA.
ITpomexyTOUHBIH
KOHTPOJIb 3HAHUU

bubanoreka [JOK
https://m.edso0.ru/863ea48e

15

DBOIIOLNS YEJIOBEKA
(aHTpOmOTEHE3)

Bubnuorexa [IOK
https://m.edsoo.ru/863eac2c

16

JBrKy1ue cuisl

(paxropsr)
aHTpOIIOreHe3a

Bubnnorexa [JOK
https://m.edso0.ru/863ead44

17

OCHOBHEBIE CTaaUN
DBOJIIOLIAH YEJIOBEKA

18

YenoBeyeckue pacel U
NIPUPOJHEIE afalTalluu
4yeJg0BeKa

Bbubaunorexa [JOK
https://m.eds00.ru/863eaea2

19

O06006111EHRE TI0 TEME
«Bo3HUKHOBEHUE U
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https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
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

pa3BUTHUC KU3IHU HA
3emuex

20 | Dkousorust Kak HaykKa

Cpenbl obuTanus u
21 | oKoJIOTHYECKHUE
(axTopsl

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

AbGuoTmaeckue
(akTOpHL.
JlabopaTopras paboTa
Ne 3.
«Mopdonorudeckue
0COOEHHOCTH pacTeHUil
13 pa3HbIX MECT
0OUTAHUA.
JlabopaTopHas pabota
No 4. «Bnusinue cBera
Ha POCT U Pa3BHUTHUE
YEpPEHKOB KOJIeyca»

22

0.5

butnuoreka [IOK
https://m.edso00.ru/863eb10e

23 | buornueckue pakTops

bubanoreka [JOK
https://m.eds00.ru/863eb348

DKoIoTH4IecKue
XapaKTEPUCTUKH

TIOITY JISITTHIH.
[IpakTudeckas pabora
No 2 «IToacuér
IJIOTHOCTH MOILYJISILIUIM
Ppa3HbIX BUAOB
pacTeHuid

24

0.5

Coo0mecTBa
25 | opraHu3MOB —
OHOLIEHO3

Bbubnnoreka [IOK
https://m.edso00.ru/863eb46a

DKOJOrn4ecKue

26
CHCTEMBI (IKOCHCTEMBI)

Bubnnorexa [JOK
https://m.edsoo.ru/863eb46a

OCHOBHEBIE TTOKa3aTENH
SKOCUCTEMEI.

27 JKOJIOTHYECKHE
nupamuipl. CBoiicTBa
skocucteM. Cykreccus

Bubmmoreka [IOK
https://m.edso0.ru/863eb5fa

IIpupoansie
9KOCUCTEMBI

28

AHTpOTIOTEeHHbBIE
9KOCHUCTEMBI

29

Buocdepa —
30 | rmobankHas SKOCHCTEMA
3emin

Bubnnorexa [IOK
https://m.edso00.ru/863ebb5e

3aKOHOMEPHOCTH
31 CYyIIECTBOBAHUSA
orocdepsr

Bubmmoreka [IOK
https://m.edso00.ru/863ebd16

YesioBeuecTBO B
orocdepe 3emin.
HToroBeiil KOHTPOIbL
3HaAHUHU

32

Cocy1iecTBoBaHUE
33 | npupoxsr u
4enoBeYeCTBA

bubanoreka [JOK
https://m.edsoo.ru/863ebale

O00011EHNE TEMBI
«CoobmecTBa 1
34 | sKoJlorHyecKue
CHCTEMBI».

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34

2.5



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

YYEBHO-METOANUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YHEHUKA

— bwonorus, 10 xnacce/ [Taceunnk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /ITox pen. [Taceunnka
B.B., Axunonepnoe o6mectBo «M3narenscTBo «IIpocBemnieHuey

— buomnorus, 11 xnacc/ ITaceunnk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /ITox pen. [Taceunnka
B.B., Axunonepnoe o6mectBo «M3narenscTBo «IIpocsemieHue

METOANYECKHUE MATEPUAJIbI IJI51 YYUTEJIA

— bwuonorus, 10 kmacce/ Ilaceunux B.B., Kamenckuit A.A., Py6mos A.M. u apyrue /Ilox pen. [laceunnka
B.B., AxunonepHoe o6mectBo «M3narenscTBo «IIpocBemieHuey

— bwuonorus, 11 knacce/ Ilaceunux B.B., Kamenckuit A.A., Pyomios A.M. u apyrue /Ilox pen. [laceunuka
B.B., Axuuonepnoe o6mectBo «M3narenscTBo «IIpocBemnieHuey

— buonorus. Beepoccuiickue onmumnuanel. Beim. 1 / (B.B. [Taceunuk, I'.I'. [lIBenos, B.B. Acees u ap.);
nox pex. B.B. [Naceunuka. — M.: IIpocBemenue, 2016. — 191 c.: un — (Cepust «I1a1b KosIemy).

— buonorus. Mexnynapoausie onumnuansl. / (B.B. Ilaceunuk, A.M. Pyouos, I'.I'. [1IBeroB); mox pex.
B.B. Ilaceunuka. — M.: [Ipocsenienue, 2009. — 144 c.: un — (Cepus «IIa1b KoMIEI»).

— bwuonorus. Beepoccutickue omummnuansl. Beim.2 / (B.B. Ilaceunuk, I'.I". llIsenios, B.B. Acees u np.);
nox pen. B.B. Tlaceunuka. — M.: Ilpocsemienue, 2014. — 192 c.: un — (Cepus «I1a1b KomeI»).

NP POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
— bubmoreka [IOK https://m.edsoo.ru/
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