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NNOACHUTEJIbBHAS 3AIINCKA

[Tpu pa3paboTke MporpaMmbl 10 OHOJIIOTUU TEOPETUUECKYIO0 OCHOBY JUIS OIPEACIICHHUs OIX0/I0B K
dbopMupoBaHul0 coaepxkaHus ydeOHOro mpenmera «buoyorHs» COCTaBUIM: KOHIENTYaJIbHbBIE
nosioxeHuss ®I'OC COO o B3aMMOOOYCIOBICHHOCTH LIEJIEH, COIAEPIKaHMsI, PE3YJIbTAaTOB OOYy4YeHUS W
TpeOOBaHUI K YpPOBHIO IOJTOTOBKH BBITYCKHUKOB, IMOJIOKCHHUS OO0 OOIMX MENsIX W MPHHIIUIAX,
XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI cpenHero oomero obpasoBanus B Poccuiickoit
@Denepalyy, a TakKe MOJOXKEHUS O crnenuduke OMoaoruu, e€ 3Ha4eHUH B TIO3HAHUM KUBOW MPUPOJIBI U
o0OecrieueHny CyIIeCTBOBaHUSl 4YellioBedueckoro oobmiectBa. (CormacHO Ha3BaHHBIM — IOJIOXKEHUSM,
OTIpeieNIeHbl OCHOBHBIE (DYHKITUH MPOTPAMMBI TI0 OUOJIOTUH U €€ CTPYKTYpa.

[IporpaMmma mo Ouosiornu AaéT MpEACTAaBICHUE O MesIX, 00 oOmel crpareruu OOyYCHHS,
BOCIIMUTAHUS W Pa3BUTHS OOy4aromuxcs cpeicTBamMu yueOHoro mpenmera «buonorus», ompenenser
o0s3aTeNbHOE MPEIIMETHOE COJIep)KaHue, €ro CTPYKTYpy, paclpeielieHHe IO paslieiaM U TeMaM,
PEKOMEHAYEMYIO TOCIIE0BATEILHOCTh M3YYEHUSI y4eOHOTro MmarepHuaija ¢ y4E€TOM MEXIPEJAMETHBIX U
BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM 0O0pa30BaTEIbHOrO IIPOIECCA, BO3PACTHBIX OCOOEHHOCTEU
o0y4aromuxcs.

B mporpamMe mo OuoIOTMM TakKe YYUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpPeMETHBIM U MPEAMETHBIM pe3yibTaTaM OOydeHUs B (POPMUPOBAHWU OCHOBHBIX BHUJIOB Y4E€OHO-
MIO3HABATEIILHOW  JIEATEIbHOCTH/YI€OHBIX JIEHCTBHI OOYYalOMIMXCS 10 OCBOCHHMIO  COJCPIKaHUS
OHoJI0ru4ecKkoro 0opazoBaHusl.

B mporpamme mno Ouomormu (10-11 xmaccel, 0a30BbIi ypOBEHb) pealM30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B U3yUeHHH OMOJIOTHH, OJaroaps 4eMy B HEll MPOCMATPUBAETCSl HAIIPABICHHOCTh Ha
pa3BUTHE 3HAHMIA, CBSI3aHHBIX C (DOPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IICHHOCTHBIX
OpUEHTAIM JINYHOCTH, DKOJOTUYECKOTO MBIIUICHHUS, MPEACTABICHUN O 310pOoBOM oOpa3e KH3HU U
OepeXHBIM OTHOILIEHWEM K OKpyKaromeil mnpupogHoi cpene. Ilostomy Hapsny ¢ u3ydeHHEM
0011e0MOIOrMUECKHUX TEOPH, a TakyKe 3HAaHUN O CTPOEHUH >KUBBIX CHUCTEM PAa3HOTO paHra M CYIIHOCTU
OCHOBHBIX MpOTEKAIOIIMX B HHUX MPOIECCOB B IporpaMmMe IO OHOJOTHMH YJEIeHO BHHMAaHHE
WCIIOJIb30BAHUIO MOJYYEHHBIX 3HAHUN B TTOBCEAHEBHOM JKU3HU JJIS PEIICHUS MPUKIAJIHBIX 3a7a4, B TOM
yucne:  NpodUIAKTHUKHA  HACIEJACTBEHHBIX  3a0O0NEBaHUN  YENOBEKa,  MEIUKO-TEeHETUYECKOTO
KOHCYJbTUPOBaHUS, OOOCHOBAHUS DSKOJOTHYECKH IEJIeCOO0pPa3HOr0 TOBEIEHUSI B OKpYyKarolen
IPUPOJIHOM Cpefie, aHall3a BIMSHUS XO3SMCTBEHHOM JAESITEIbHOCTH YeIOBEKa Ha COCTOSTHUE MPUPOTHBIX
U UCKYCCTBEHHBIX 3KOCUCTEM. Y CUJICHHE BHUMaHMSI K IPUKJIAJHOW HAIMIPaBJIIEHHOCTH y4eOHOTO MpeaMeTa
«buonorusi» TPOAMKTOBAHO HEOOXOAMMOCTBIO OOECIeUeHUs] YCJIOBUW HJsl pEIICHUs OJHOW U3
aKTyaJIbHBIX 3a7]au MIKOJIHHOTO OMOJOTHYECKOro 00pa30BaHUs, KOTOpas mpenonaraet opMUpOBaHUE Y
oOyyaroluxcsi CHOCOOHOCTH  aJalNTHpPOBAaThCS K  M3MEHEHUSM JIMHAMUYHO  pPa3BUBAIOIIEroCs
COBPEMEHHOT0 MHpa.

buonorus Ha ypoBHE cpefHero o0Iiero o0pa3oBaHus 3aHUMAeT BakHOe MecTo. OHa obecreunBaeT
dbopMupoBaHre y OO0ydaroluxcs MPEACTaBICHUI O HAay4YHON KapTHHE MHpa, pacHIupseT U 00001aeT
3HaHUS O KUBOW TMpuUpone, €€ OTIMYUTEIBHBIX MPHU3HAKaX — YPOBHEBOW OPTraHHW3alldd U SBOJIOIHH,
CO3MaéT YCIOBUS JJs: TO3HAHUS 3aKOHOB JKMBOM MpHUPOAbl, (opMUpoBaHUS (GYHKIIMOHAIHHON
TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0O€30MacHOT0 00pa3za JKU3HHU, IKOJIOTUYECKOTO MBIIIICHHUS,
LEHHOCTHOTO OTHOUIEHUS K )KUBOU MPUPOJIE U YETIOBEKY.

bonbiroe 3HaueHne OMOJIOTHs UMEET TakKe JJIs PeIIeHUs BOCIIUTATENIbHBIX U Pa3BUBAIOIINX 33]a4
cpemHero o6miero oOpa3oBaHMs, coIMaIu3auu oOydaromuxcs. M3ydenwe OWONOTHH OOecredrnBaeT
ycnoBust Uisi (GOPMUPOBAHUS MHTEIUICKTYATbHBIX, KOMMYHUKAIIMOHHBIX U MH(QOPMAIIHOHHBIX HABHIKOB,
ACTETHYECKON KYIBTYpPBI, CIIOCOOCTBYET WMHTErpalid OHMONOTHYECKUX 3HAHUU C TMPEACTABICHUSIMH U3



JIPYTrUX Y4eOHBIX MPEIMETOB, B YACTHOCTH, (U3WKH, XUMUHM H reorpaduu. Ha3BaHHBIC TOJOXKEHHUS O
npeaHa3Ha4YCHUN y‘-I€6HOFO npeamera «buosorus» cocraBuiIn OCHOBY JIsI ONPCACIICHHUA MOAXOAOB K
0TOOpY U CTPYKTYPUPOBAHHIO €TO COACPIKAHMSI, TPEICTABICHHOTO B IPOrpaMMe 10 OMOJIOTHH.

OTt60p conepkanust yaeOHOro nipeamera «bruosorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C MTO3UIIHIA
KYJIBTYpOCOOOpa3HOTO TOJX0/1a, B COOTBETCTBUU C KOTOPBIM OOYYaIONIHECs JOJKHBI OCBOUTH 3HAHUS U
yMEHUS, 3Ha4uMble aisi (GopMupoBaHUs OOIIEH KyIbTYpbl, ONpPEICISIONINE aJeKBaTHOE ITOBEICHUE
YelloBeKa B OKPYXKAIOIICH MPUPOIHON cpelie, BOCTPeOOBAaHHbBIE B TIOBCETHEBHOM KHU3HU U MPAKTUYCCKOM
nesitebHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAHWUH 3aHMMAIOT 3JEMEHTBI COACPIKaHUs, KOTOPbIE
CIIy’)KaT OCHOBOH Ui (DOpMUpPOBAHHS MPEICTABICHHIA O COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHUHE
MHpa W MNOCHHOCTHBIX OPUCHTALUAX JIMYHOCTH, CHOCO6CTBYIOH_[I/IX rymMaHu3alunu 6I/IOHOFI/I‘IGCKOFO
o0OpazoBaHusl.

CTpyKTypHpOBaHHE COACPIKaHUS YICOHOTO MaTepuaiia B IporpaMme Mo OMOJIOTHH OCYIIECTBICHO
¢ y4€TOM NMPHOPUTETHOTO 3HAYCHUsS 3HAHWU 00 OTIMYMTEIBHBIX OCOOCHHOCTSX KHBOW MPHUPOIBI, O €€
YPOBHEBOUW OpraHW3alliil W SBOJIONMH. B COOTBETCTBUM C 3THM B CTPYKType Yy4eOHOro Mpeamera
«buomorusa» BBIACJICHBI CJIICAYIOIINE COACPKATCIbHBIC IMHUN «buoorus xak HaykKa. MGTOI[BI HAay4YHOT'O
no3HaHusy», «Kierka kak Owuonoruueckas cucreMay, «OpraHu3M Kak OHOJIOTHYECKAas CHUCTEMay,
«Cuctema U MHOroobpasue OpraHHYecKOro MHUpPa», «IBONIOIUS KUBOH MPUPOABD», «IKOCHUCTEMBbI U
MPHUCYIIHAE UM 3aKOHOMEPHOCTH).

Ilenp w3yueHuss yuyeObHOro mpenmera «buwonorus» Ha 0a30BOM YpPOBHE — OBJIAJICHUE
00y4aroIUMHUCS 3HAHUSMHU O CTPYKTYPHO-(YHKIIMOHATBHON OPTaHU3aIMH XKUBBIX CUCTEM Pa3HOTO paHra
U MPUOOPETCHUE YMEHHH MCIOJIb30BATh 3TU 3HAHMS I TPAMOTHBIX JCHCTBUI B OTHOIICHHUU OOBEKTOB
YKUBOM MPUPOABI U PELIEHUS] PA3JIMUHbIX KU3HEHHBIX MPOOIIEM.

JocTmwkenne wnenu u3ydeHHs ydeOHoro mpenmera «buonorms» Ha 0a30BOM  ypOBHE
o0ecreurBaeTCsl PEHICHUEM CIICIYIOIIUX 33/1au:

OCBOCHHE OOYYAIONIMMHUCS CUCTEMbl 3HAHMW O OWOJIOTUYECKUX TEOPHUSIX, YUCHHSX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPABWIIAX, CIYXAIIUX OCHOBOH Ui (pOpMHUPOBaHUS MPEICTABICHUN O
GCTGCTBeHHO-HayIIHOI\/'I KapTUHC MHpa, O MCTOJAaX HAYYHOT'O IMO3HaHHsA, CTPOCHUMU, MHOFOO6pa?>I/II/I n
OCOOCHHOCTSIX )KHUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3allMU, BBIAAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIETOBAaHMSIX B OMOJIOTHH;

dbopMupoBaHHEe Yy OOYYalOIIMXCS TIO3HABATEIbHBIX, WHTEJUIEKTYaJIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEN B TIPOIIECCE aHaNM3a JIaHHBIX O MyTSIX Pa3BUTHS B OMOJIOTMH HAYYHBIX B3IJISIIOB, UIEH U
MOJIXOJIOB K M3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3aIUH;

CTaHOBIIEHHE Yy oOydarmuxcs oOmeil KynbTypbl, (YHKIHOHAIBHON TPAMOTHOCTH, pa3BUTHE
YMEHHMH 0OBSCHATH U OLICHUBATh SIBJICHUS OKPYXKAIOIIEro MUpa )KMBOW MPUPO/IbI HA OCHOBAaHUM 3HAHUM U
OTIbITA, MOJIYYEHHBIX MTPH U3yYEHUH OUOJIOTHH;

dbopMupoBaHUe y O0YYarOMIMXCS YMEHUN WILTIOCTPUPOBATh 3HAUYCHHE OMOJIOTHYECKHX 3HAHUU B
MPAKTUYECKON JESTeTbHOCTH 4YelOBEKa, pPAa3BUTHUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHA;

BOCIIUTAHHUC Y6G)I(JIéHHOCTI/I B BO3MOXHOCTHU IIO3HAHU YCJIIOBECKOM JKUBOU IIpUPOAKI,
HEOOXOUMOCTH OEpeKHOTO OTHOIICHUS K HEH, COOJIOACHHSI STHYECKHMX HOPM MPHU MPOBEACHUU
OMOJIOTUYECKHX UCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OMOJIOTMYECKUX 3HAHWUM JJIS TOBBIIIEHUS! YPOBHS 3KOJOTHYECKON KYJIbTYpHI,
ISt OpMHUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MPUMEHEHHE TPUOOPETEHHBIX 3HAHUI M YMEHUI B TIOBCETHEBHOM JKU3HU TSI OIEHKU MTOCIEACTBHIMA
CBOEH JIeATENIbHOCTU 10 OTHOILIEHMIO K OKpY)Kalollel cpene, COOCTBEHHOMY 370pOBbI0, 00OCHOBAHUE U
cobmoienre Mep mporIakTHKN 3a00I€BaHUN.



B cucteme cpennero obmero oopazoBanus «buonorusy», nzydaemas Ha 6a30BOM ypOBHE, SIBIISIETCS
00s13aTeNbHBIM YI€OHBIM MPEAMETOM, BXO/ISIIIUM B COCTaB MpeIMeTHOUN 00sacTu «EcTecTBeHHO-HAyUHBIE
PEIMETBD».

Juis nzyueHust OMOJIOTHH Ha 0a30BOM YPOBHE CPEIIHETO OOIIET0 00pa30BaHMs OTBOAUTCS 68 4acoB:
B 10 ximacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 yac B Heeno).

COJAEP/)KAHUE OBYYEHUA

10 KUIACC

Tema 1. Buosiorus kak Hayka (2 4aca)

buonorust kak Hayka. CBsi3b OHONOTMH C OOIIECTBEHHBIMU, TEXHUYCCKHMH U JIPYTHMH
€CTeCTBEeHHBIMU HayKaMH, (puiocodueii, STUKOM, SCTETHUKOM U rpaBoM. Ponb Ouonoruu B opMupoBaHUU
COBpPEMEHHOI HayuHOIl KapTuHbI Mupa. CucTeMa OMOJIOTHYECKUX HaYK.

MeTonbl TO3HAHHS JKUBOW TPHUPOABI (HAOTIOACHWE, SKCIICPUMEHT, ONHUCaHHWE, H3MEpPEHUE,
KJaccu(uKanus, MOICITMPOBAHUE, CTATUCTHYECKAsi 00pabOTKa TaHHBIX ).

JdeMoHcTpanum:

[Toprpetsr: Y. {apBun, I'. Mennens, H. K. Konbuos, k. Yorcon u @. Kpuxk.

Tabmuubt 1 cxembl: «MeTObI TTO3HAHUS KUBOW PUPOIBDY.

JlabopaTopHble 1 NpakTHYeCKHEe PAdOThI:

[Tpaktuueckast padotaNe 1. «Vcronb30BaHue pa3IUYHBIX METOJIOB MPU HU3YYECHUH OHMOJIOTUYECKUX
00BEKTOBY.

Tema 2. ’KuBble cucteMbl H uX opranuszanus (1 yac)

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: Ouosiorun. OTIUYHE KUBBIX CHCTEM OT
HEOPraHUYECKOU MPUPOJBL.

CaolicTBa OMOCHCTEM M WX pazHOOOpa3ue. YPOBHM OpraHH3alMl OMOCHCTEM: MOIEKYISIPHBIH,

KJICTOYHBIN, TKaHEBBIH, OpraHU3MEHHBIN, MONYJIALIMOHHO-BUIOBOM, 9KOCHCTEMHBIN
(OuoreonieHOTHYECKUIT), OHOChHEPHBIH.
JleMoHCTpanum:

Tabnuubl 1 cxembl: «OCHOBHbIE TPU3HAKH KU3HIY, «Y POBHH OPraHU3ALUH KUBOU IPUPOABIY.

O6opynoBanue: moaens Mosekyinsl JJTHK.

Tema 3. XuMHnuecKkuii cocTaB U cTpoeHHe KJIeTKH (8 4acoB)

XUMHUYECKUI COCTaB KIETKH. XUMHUYECKUE JIEMEHThI: MaKpO3JIEMEHThI, MUKPO3JIeMeHTHl. Bona u
MHUHEpaJIbHbIE BEIIECTBA.

OyHKIIMHY BOJBI 1 MUHEPAIBHBIX BEIIECTB B KieTke. [loqaepikanie ocMOTHUECKOTO OaaHca.

benku. CocraB u cTpoeHHe O€IKOB. AMHUHOKHCIOTBI — MOHOMeEpbl OenkoB. HezameHumble u
3aMEHUMBbIE AMUHOKHMCIOTHI. AMHHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYphl O€IKOBOH MOJIEKYIIBI
(mepBuYHas, BTOpPUYHAs, TPETUYHAs M YETBEPTHUYHAS CTPYKTypa). XUMHUECKHE CBOWCTBA OEJIKOB.
buonornueckne QyHKIMN OEIKOB.

®depMeHTHI — OnoJorndeckre kKaranu3atopsl. CTpoeHne hepMeHTa: aKTHBHBIHN IIEHTp, CyOCTpaTHAs
cneunpuynocts. Kopepmentsl. Butamunbl. OTiinuns GepMEeHTOB OT HEOPTaHMUECKUX KaTalu3aToOpOB.

VYraeBoabl: MOHOCaxapubl (TII0K03a, prudo3a 1 1e30KCHpr003a), Jrcaxapuabl (caxaposa, JaKTo3a)
U TIoJIMcaxapu bl (Kpaxmall, IIIMKOTeH, 1IeJII0103a). buonorndyeckue GyHKIIMKU YTI€BOIOB.

Jlunuaer: Tpurnuuepusl, GocPoaunuabl, crepousl. I 'uapodunbHO-THAPOPOOHBIE CBOMCTBA.
buonornueckue ¢ynknun nununoB. CpaBHEHHE YITIEBOJIOB, O€IKOB M JIMIUAOB KaK HCTOYHUKOB
SHEPIUH.



Hyknennoseie kucnotrel: JJHK u PHK. Hykneotuabsl — MOHOMEpPbl HYKJIEMHOBBIX KHCIOT.
Crpoenne u ¢pynkuun JITHK. Crpoenue u pynkuun PHK. Bunet PHK. AT®: crpoenue u ¢pyHkuuu.

[lutonorus — Hayka o kieTke. Kierounas Teopust — mpuMmep B3aMMOACUCTBUS UACH U (aKTOB B
Hay4YHOM ITO3HAaHMHU. MeTObl U3yUEHUs KIETKHU.

Knerka kak uenoctHas >kuBas cucrema. OOmMe MNpU3HAKK KJIETOK: 3aMKHYyTas HapysKHas
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTe3a Oernka.

Tunel  KJIETOK:  JyKapuoTHyeckas U mpokapuoruueckas.  OcoOeHHOCTH  CTpOEHHUS
npokapuoruyeckoil kinerku. Kiierounas crenka Oaktepuil. CTpoeHHE DYKapUOTUYECKOM KIIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHON, YKUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBHl KIETOK — KJIETOYHAass CTEHKA, TJIUKOKAINKC, WX (YHKIUH.
[Tna3marnyeckas memOpaHa, e€ cBoiicTBa u ¢pyHkuuu. L{utornasma u e€ opranouapl. OnHOMEMOpaHHBIE
opranouasl kietku: OIIC, anmapar ['onpmxu, auzocomsbl. [lonyaBTOHOMHBIE OPraHOW[BI KIETKU:
MUTOXOHJIpHH, MacTubl. [Iporcxoxxaenne MUTOXOHApUN U tuiacTul. Buasl miactun. HememOpanHubie
OpPraHOMbl KJIETKU: PHOOCOMBI, KIETOYHBIM IIEHTp, LEHTPUOJM, PECHUYKH, JXIYTHKH. DYHKIUU
OpraHouJIOB KJIETKU. BkittoueHus.

SAnapo — perynasTopHbli UeHTp KieTku. CTpoeHHe sjpa: siaepHas 000J0YyKa, KapHoIlla3Mma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.

JdemMoHcTpaumMu:

[loptpetsl: A. Jleenryk, P. I'yk, T. llIBann, M. Lllnelinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M.
Yunkuuc, P. ®panknun, K. M. bap.

Huarpammbl: «PacripeieieHrne XMMHAYECKUX 3JIEMEHTOB B HEXXUBOW MNpuUpoje», «Pacnpenenenue
XUMHUUYECKHX 3JIEMEHTOB B KUBOU NPUPOEH.

Tabmunel u cxemsl: «lleproguueckast Tabmua XUMUYECKUX IIEMEHTOB», «CTpOEHHE MOJIEKYIIbI
BOb», «buocuHTe3 Oenka», «CtpoeHune Moiekynbl Oenkay, «CtpoeHue depmentay», «HykienHoBbIE
kucnotel. JIHK», «Ctpoenue monexkynsl AT®», «CtpoeHue sykapuoTuyeckol kietku», «CtpoeHue
JKUBOTHOM KJIETKH», «CTpOEHHE pPACTUTEIBHOU KIETKU», «CTpOoeHHE NPOKAPUOTHUECKON KIIETKNY,
«CTpoeHue s1pa KIETKW», «Y TIIeBOAb, «JIunuasn».

OO6opynoBaHue: CBETOBOW MHUKPOCKOII, 000pyI0BaHUE [yl POBeIeHHs HaOII0AeHUH, U3MEpEeHuil,
JKCIIEPUMEHTOB, MUKPOIIpENapaThl PACTUTENbHbIX, d)KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaGopatopHas pabota Ne 1. «/3yueHHe KaTalUTHYECKOM aKTUBHOCTH (PEpMEHTOB (Ha MpHUMepe
aMUIIa3bl WK KaTalasbl)y.

JlaGopaTtopHnast pa6ota Ne 2. «M3yueHue CTpOSHUS KJIETOK PAaCTEHUH, )KMBOTHBIX M OAKTEPHIl MO
MHUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax u UX OMHCAHUEN.

Tema 4. ’KuznenesiTeJIbHOCTH KJIeTKH (6 yacoB)

OOmeH BemiecTB, WiIM MeTa0OMU3M. AccUMWIALUS (IJIACTUYECKUH OOMEH) M JIMCCUMMUIISLINSA
(oHEpreTU4ecKuil 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca MeTabonu3ma. Posib 3aKOHOB COXpaHEHUS
BEIIECTB U SHEPTUHU B IOHUMaHUN METa0OIU3MA.

Tumnbl oOMeHa BellecTB: aBTOTPOHBIN U reTepoTpodHbIif. Ponbs pepMeHTOB B 0OMEHE BEIeCTB U
IIPEBPALLCHUH SHEPTUU B KIIETKE.

®orocunrte3. CBeroBast 1 TeMHOBas (a3bl poTocunTesa. Peakuuu porocunTeza. DPPeKTUBHOCTD
dorocunTe3a. 3HaueHue (HOTOCHHTE3a IS KU3HU Ha 3emiie. BrnusHue ycnoBuil cpenpl Ha (OTOCUHTE3 U
CHOCOOBI MOBBIILIEHHS €r0 IPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHIA.

XeMocuHTe3. XeMOCHHTE3UpyIole OakTepun. 3HaYeHHE XeMOCHHTE3a JUIsl )KU3HU Ha 3eMie.



OHepreTuyeckuii oOMeH B KieTke. PacrienseHue BeIECTB, BbIIEIEHHE M AKKYMYJIHMpPOBaHHE
SHEPIUU B KIETKE. DTarlbl sHepreTndeckoro oomena. 'mukonus. bpoxenue u ero Buabl. Kucinopoagnoe
OKHCIICHHE, WM KJIeTouyHoe abixanue. OxucnutensHoe QochopmmmpoBanue. IPPEeKTUBHOCTD
9HEpPreTH4ecKoro oOMeHa.

Peaknun matpuunoro cunrte3a. I'enernueckas mHpopmarus u JIHK. Peamuzarnus renernueckoi
uHpopManuu B KieTKe. | 'eHeTnyeckuii koa u ero coiicra. Tpanckpunuus — Matpudsbiii cunre3 PHK.
Tpancnsaus — OuocuHTe3 Oenka. Dtambl Tpancmsauuu. KomupoBanue amuHOKucioT. Pons pubocom B
OouocuHTe3e Oemnka.

Heknerounsie ¢opmbl ku3Hu — BHUpYCHL. Mcropust oTkpeiTus BupycoB ([[. WM. VBaHOBCKuii).
OCOOEHHOCTH CTPOCHUS M )KU3HEHHOTO IMKJIAa BUPYcoB. baktepnodaru. bonesnu pacteHui, >)kUBOTHBIX H
YeNloBeKa, BhI3bIBaeMble BHUpycaMu. Bupyc nmmyHonedunura yenoseka (BUY) — Bo30yaurens CITNa.
OOparHass TpaHCKpHUIILMs, peBepTa3a M uHTerpasa. llpoduinakTuka pacnpocTpaHeHHs BHPYCHBIX
3a00JIeBaHUM.

JdemoHcTpaumuu:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunsl nuTanusy, «Metabomuzmy», «MUTOXOHIPUA», «IHEPreTUUECKUn
oOmen», «Xmoportacty», «Porocuntesy, «Ctpoenne JJHK», «CtpoeHue n QpyHKIMOHUPOBAHUE I'E€HAY,
«Cunres Oenka», «'eneTnueckuil kony», «Bupyco», «bakrepuodarn», «CTpoeHHe U )KU3HEHHBINA LUK
Bupyca CIINda, 6akrepuodaray, «Permmkamus JHK».

Ob6opynoBanue: monenu-anmiaukanuu «Yasoenue IHK u tpanckpunuusy», «buocunres Oenkay,
«CTpoeHue KIeTKn», Mofeib cTpykTypbl JJHK.

Tema 5. PazMHoOkKeHHe M HHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB (5 4ac)

Kiterounslii UK, UK KU3HEHHBIN nUKI kKieTku. Mutepdasza u mutos. [Ipoieccsl, npoTekarolme
B uHTep(daze. Pemmukanus — peakuus marpuuHoro cunresa JJHK. Crpoenue xpomocoM. XpoMOCOMHBIH
Ha0op — KapuoTHIl. [IMIIIIOMAHBIN U raluIonIHBI XpOMOCOMHBIE Habopbl. XpoMaTu ibl. LluTonoruueckue
OCHOBBI Pa3MHOKEHUS U UHAUBUIYAJIbHOTO Pa3BUTHS OPraHU3MOB.

Henenne knerkn — muro3. Crangum murosa. [Iporecchl, mMpouCXOoAfIiMe Ha pa3HbIX CTaTUsAX
MUTO3a. brOIOrn4eckuii CMbICII MUTO3a.

[Tporpammupyemasi rubesb KJIETKH — allonTo3.

®opMbl  pa3MHOXKEHHSI OpPraHU3MOB: Oecronoe M mojoBoe. Buuel 0Oecrnonoro pa3MHOXKEHHUS:
JIeJIEHWe HaJBOE, IOYKOBAaHME OJIHO- M MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHUE, BEreTaTUBHOE
pa3MHOeHUe. MICKycCTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €r0 3HAYEHUE ISl CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAUYUS OT OECIoI0ro.

Meiios. Cranuu meno3a. [Iporecchl, mpoucxosmire Ha cTaausx Menosa. [loBegeHue xpomocom B
Mmeno3se. KpoccuHrosep. bronornyeckuii CMbIC M 3HaYEHUE MEN03a.

['ameTtorenes — mporecc 00pa3oBaHUsI MOJOBBIX KIETOK Yy KHMBOTHBIX. [loyOBbIE »Kene3bl:
CEeMEHHUKHU U SUYHUKH. OOpa3oBaHue U pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30u/, SHIEKIeTKa)
— cmepmaroreHe3 u  oBoreHe3. (OCOOEHHOCTHM CTpOEHHS SHIEKJIETOK M CIepMaTO30U[IOB.
OmnonorBopenue. [lapreHorenes.

WunuBuayansHoe pa3BuTHE (OHTOTeHe3). DOMOpHOHaIbHOE pa3BUTHE (dMOpUOreHe3). DTambl
SMOPHOHAIBHOTO PAa3BUTUS Yy IMO3BOHOYHBIX JKHUBOTHBIX: JpOOJ€HHE, TacTpyJALus, OpPraHOTeHe3.
[ToctamOpuoHanbHOe  pa3BuTHE. THMNBI  MOCTAIMOPHOHAIBHOIO  PA3BUTHUSA: NPSIMOE, HENpsIMoe
(imunHOYHOE). BnusiHue cpebl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3bIBATH BPOXKAEHHbBIE
YPOJCTBA.

Poct u pasBurue pacreHuil. OHTOreHe3 IIBETKOBOIO pACTEHMs: CTPOECHUE CEMEHM, CTaauH
pa3BUTHUSL.



JdemoHcTpaumuu:

Tabmuubl U cxembl: «DOpMBI Pa3MHOXKCHHS OPTraHU3MOB», «JIBOIfHOE OIIIOOTBOpEHUE Yy
[[BETKOBBIX pacTeHuil», «BereraruBHOEe pa3MHOXKEHHE pacTeHHiD», «JlemeHne KIeTKu OaKTepHii»,
«CTpoeHue MOJOBBIX KIETOK», «CTpoeHue XpomMocombly, «Kiierounbli nukny, «Pemmukanus JTHK»,
«Muto3», «Meiio3», «IIpsmoe n HenpsiMoe pa3BUTUE», «]'aMeTOreHe3 y MIIEKOIUTAIOIUX U YEJIOBEKaY,
«OCHOBHBIE CTaJIU OHTOTCHE3a.

OOGopyznoBanue:  MHUKpockon,  Mukpomnpenaparbl  «CriepMaTro30uibl  MIIEKOIHUTAIOIIEIOY,
«Siueknerka mekonuTarouiero», «KapnokuHe3 B KIETKax KOpEIIKa JIyKa», MarHuTHash MOJIEJb-
anmukanus «Jlenenne kinetkny», moaens JJHK, moaens Mmeradaznoit XpoMOCOMEI.

JlabopaTopHble 1 IpaKkTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 3. «HabmoneHne MUTO3a B KJIETKaX KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX
MUKpOIIpenaparaxy.

Jlaboparopnas pabora Ne 4. «l3ydyeHue CTpOEHHsSI TOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacjieACTBEHHOCTh M H3MEHYHUBOCTH Opranu3MoB (9 yacos)

[Ipenmer u 3agauu reHeTuku. Vctopus pa3BuTHa TeHETUKU. Pojb HUTONOTMU U SMOPHOJIOTUH B
CTAaHOBJICHUH T'eHETHKH. BKIlaJ poCcCHUCKHUX U 3apyOCKHBIX YYEHBIX B Pa3BUTHE T'€HETUKH. MeTozbl
TeHCTHKU  (THOPHIOJIOTMYECKUH, [UTOTCHETHYSCKUN, MOJICKYJISIpHO-TeHeTH4Yeckuii). OCHOBHBIC
FEHETHUYECKUE MOHATHUSA. [ eHeTnuecKas CHMBOJIMKA, HCIIOJIb3YEMAs B CXEMAX CKPEUIMBAHUM.

3aKOHOMEPHOCTH HAceIOBaHUs MPHU3HAKOB, ycTaHoBieHHbIe [. Menaenem. MonorubpumaHoe
CKpelrBaHue. 3aKOH eIuHO0-00pa3us ruOpuaoB mnepBoro nokojeHus. [IpaBuno qoMuHHUpOBaHUS. 3aKOH
paclleIuIeHus TPU3HAKOB. [ 'nnore3a yuctoTel rameT. [1oJ1HOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuHoe CKpemyBanrue. 3aKOH HE3aBUCUMOTO HACJIeIOBAaHUS MPU3HAKOB. L{uToreHeTnaeckue
OCHOBBI  JUTHOPUIHOTO  CKpeUIMBaHUS.  AHalu3upymoliee  ckpeuBaHue.  Vcmonb3oBaHue
AQHATM3UPYIOIIETO CKPEIIMBAHUS TS ONpeIeJIeHHsI TEHOTUIIA OCOOH.

CueruienHoe HacnenoBaHue mnpu3HakoB. Pabora T. Moprana mo CIEIIEGHHOMY HacJIeIOBaHUIO
reHoB. Hapymenue cuensienus reHOB B Pe3yibTaTe KPOCCUHTOBEPA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKne KapThl.

I'enetnka mnona. XpOMOCOMHOE OIpeAelieHHe TMoyia. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omorameTHbIE U TeTEpOraMeTHbIE Oprann3Mbl. HaciiemoBanue mpu3HaKkoB, CIEIJIEHHBIX C TTOJIOM.

N3MeHunBOoCTh. BUIbl M3MEHUYMBOCTH: HEHACIIEACTBEHHAass W HacieACTBeHHass. Ponb cpenbl B
HEHACJIEICTBEHHOU W3MEHYMBOCTH. XapakTepucTuka MOIU(UKAITMOHHOM M3MEHYHMBOCTH.
Bapuauvonsslii psin W BapuanuoHHas KpuBad. Hopma peakuum npusHaka. KonudecTBeHHblE U
KaueCTBEHHbBIC TPU3HAKU U UX HOpMa peakiuu. CBolicTBa MOIU(DUKAIIMOHHON N3MEHUYNBOCTH.

HacnencTBennas, win reHOTUNIMYECKasi, U3MEHYMBOCTh. KoMOMHAaTUBHAS U3MEHYUBOCTh. Meiio3 u
MOJIOBOM  TMPOIECC — OCHOBA KOMOWHATHUBHOM W3MEHUMBOCTH. MYyTallMOHHAsT HW3MEHUYUBOCTD.
Knaccudukanus wyTanmii: TeHHbIE, XPOMOCOMHBIC, T€HOMHBIE. YacToTa ¥ TNPUUYMHBI MYyTaIHil.
MyrtarenHsie ¢GakTopbl. 3aKOH TOMOJOTHYECKHX ps/IOB B HacleAcTBeHHOW wu3MeHunBoctu H. U.
Basuiiosa.

BHesnepHas HacneACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka 4enoBeka. Kapuorun 4yenoBeka. (OCHOBHBIE METOABI TE€HETHKHM  4YeJIOBEKa:
reHeaqornyeckuii, OIM3HENOBbIi, MUTOT€HEeTUUYEeCKU, OMOXMMHYECKUN, MOJIEKYISPHO-T€HETUYECKUH.
CoBpEMEHHOE ONpEAEICHNE TE€HOTHUIIA: IMOJHON€HOMHOE CEKBEHHPOBAHUE, T'€HOTHUIUPOBAHHE, B TOM
yrcine ¢ nomotbto [11[P-ananuza. HacinenctBenHblie 3a001eBaHmsl 4eI0OBEKa: TeHHbIE 00JIe3HU, O0JIE3HH C
HACJICJICTBEHHOW MPEAPACTIONOKEHHOCThIO, XPOMOCOMHBIE Oosie3Hn. CoMaTHYecKue U TeHepaTHBHBIC
myTaruu. CTBOJIOBBIE KJIETKU. [IpUHIUIIBI 310pOBOTO 00pa3a >KM3HU, TUATHOCTUKH, TPOOUIAKTHKA U



JieYeHUsl TeHeTUYeCKUX Oose3Hel. MennKo-TeHeTUYeCKOe KOHCYIbTUPOBaHHE. 3HAUCHUE METUIIMHCKOM
TEeHETUKU B MPEAOTBPAIICHUHN U JICUCHUH TeHETUUECKUX 3a00JIeBaHMI YeIIOBEKA.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-Pecopckui,
H. 1. BaBuios.

Tabmuubl 1 cxembl: «MOHOTHOPUIHOE CKPEUIMBAHUE U €T0 IMTOTEHETHYECKas OCHOBa», «3aKOH
paciieneHusT M €ro IUTOIEHETHYEeCKass OCHOBa», «3aKOH YHCTOTHI Tramer», «JlurubpuaHoe
cKkpemuBanuey, «L{utomornyeckue 0CHOBBI IUTHOPUIHOTO CKpeLIMBaHU, «Meiio3y», «B3aumonelictue
aJUIETIbHBIX TEHOB», «l'€éHeTHueckne KapThbl PACTEHMI, KMBOTHBIX W 4eloBeKa», «l'eHeTuka mnonay,
«3aKOHOMEPHOCTH HAacCJIEIOBaHMs, CLEIJIEHHOIO ¢ moJoMm», «KapuoTumbl 4yenoBeka M KHBOTHBIX»,
«Buger m3meHumBocTH», «MoaudukanoHHas W3MEHUMBOCThY», «HacnemoBanue pesyc-hakropay,
«"eneruka rpynn KpoBu», «MyTallMOHHAsE U3MEHYUBOCTBY.

O6opynoBanue:  Mojenu-ammMkanuu — «MoHorubpugHoe — ckpemuBanHue»,  «Hemnomnoe
JoMuHUpoBaHuey, «JluruOpugHoe ckpemmBaHue», «llepekpéct XpoMocomM», MHKPOCKON U
mMuKponpenapat «/po3oduna» (Hopma, mytanmu (GopMbI KPbUIbEB U OKpacKu Teina), repbapuit «Iopox
IIOCEBHOM.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Jlaboparoprass pabora Ne 5. «l3ydeHue pe3yinbTaTOB MOHOTHOPHIHOTO H JUTUOPUIHOTO
CKpEIMBAHUS Y IpO30(UIIbI HA TOTOBBIX MUKPOIPENapaTaxy.

Jlaboparopnas pabora No 6. «M3yueHue MOAMQPHUKAIMOHHON H3MEHYMBOCTU, TIOCTPOCHHE
BApUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

JlaGoparopHas padorta Ne 7. «AHanu3 MyTanuii y Apo30(uisl Ha TOTOBBIX MUKpPOIpenapaTaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POIOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust oprann3moB. OcHOBbI OMoTexXHO10TUH (3 4aca)

Ceneknus Kak HayKa M Ipouecc. 3apoKIeHHue celeKuu 1 foMmectukanus. Yuenue H. 1. BaBunosa
0 LEHTpax MPOMCXOXKJIEHUS M MHOrooOpasusi KyJbTypHbIX pacTeHui. LleHTpbl NpoucxoxaeHus
JIOMAITHUX KUBOTHBIX. COPT, MOPO/Ia, IITaMM.

CoBpeMeHHbBIE METO/IbI CEeNeKIIMU. MacCcOBbIM 1 MHAUBUIYaTbHBIA OTOOPHI B CENIEKIIMH PACTCHHUH U
KUBOTHBIX. OIlleHKa JKCcTepbepa. BIM3KOpOACTBEHHOE CKpellMBaHUE — WHOpUAMHT. Yucrtas ITUHUS.
CkpenBanue 4ucThix JuHUM. ['erepo3uc, mnm rubpuaHas cuia. HepoicTBeHHOe CKpellMBaHUE —
ayropunuur. OtnanéHHas ruOpuausanus U e€ ycnexu. VCKycCTBEHHBIM MyTareHe3 M IOJIyueHUe
MOJIMIUIOUAOB. JJOCTHKEHUS CENeKIIMN PAaCTeHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpacib NOpoOW3BOACTBA. ['eHHas WHXeHepus. OTambl  CO3AaHUS
pexomOunantHoil JIHK u Tpancrennsix opranusmoB. Kierounas unkeHepus. KierouHble KyJabTyphl.
MukpokioHanbHOE pa3MHOXKEHUE pacTeHHi. KnonupoBanue BBICOKOTIPOTYKTUBHBIX
CENIbCKOXO03SMCTBEHHBIX OPraHW3MOB. DJKOJIOTHYECKHE M 3THdeckue npobdiembl. MO — reHeTHuecku
MO (UIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. 1BaHOB.

Tabmuiel U cxembl: KapTa «LIeHTpbl MPOUCXOXKICHUS U MHOTO00pas3usi KyIbTYPHBIX PACTCHHII,
«I[Topoapl JAOMAIIHUX >KUBOTHBIX», «CopTa KYJIBTYPHBIX pacTeHuil», «OTnanéHHas THOpUAN3AIULY,
«Pabotel akamemuka M. ®. Msanosay, «llomumionans», «OOLEKTHI OHMOTEXHONOTHNY, «KIleTOUYHBIE
KYJIBTYpPBI U KIIOHUpOBaHue», «KoHCTpyrnpoBaHHe U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MK TUIOAOB M KOPHEIUIOZAOB JAUKUX (OPM U KYJIBTYPHBIX COPTOB PAaCTEHHH,
repOapuii «CenbcKOX03UCTBEHHBIC PACTEHUS».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:



OkcKypcusi«OCHOBHbIE METOABl U JOCTH)KEHMSI CEJeKIMM pPACTEHUH U IKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHLUIO, MJIEMEHHYIO (pepMy, COPTOUCIIBITATENbHBIA Y4aCcTOK, B TEIIMYHOE X035 CTBO,
1a00paTOpHIO arpOYHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KUIIACC

Tema 1. IBosronuonHasi 6uosorus (9 yacon)

[Tpennochbuiku BO3HUKHOBEHHS SBOJIOIMOHHON TEOpUHU. DBOJIIOIMOHHAS TEOpHs U €€ MECTO B
Ouosnorun. BiusHue 3BOTIOLMOHHON TEOPUH HA Pa3BUTUE OUOJIOTUU U APYTUX HAYK.

CuzerenbcTBa 3BoONMH. [laneoHToNmOrM4eckue: MOCIeN0BaTeIbHOCTh MOSIBICHUS BUIOB B
NaJICOHTOJIOTHYECKOM JIETOMUCH, TepexoHbie (opmbl. bruoreorpadudeckue: cXoACTBO U pazianuue GayH
U (JIOp MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHEe: CXOJICTBA M  pa3iuuus HMOPHOHOB pa3HBIX BHUAOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJOTHYHbIC, aHAJIOTHYHbIe, PYJUMEHTapHbIE OpraHbl, aTaBU3MBI.
MonekynsipHO-OMOXMMUYECKUE:  CXOJACTBO  MEXAaHHW3MOB  HACJIEACTBEHHOCTH U OCHOBHBIX
METa0OJIMUECKUX MyTEH Y BCEX OPraHU3MOB.

OpomtormonHas teopust Y. Jlapsuna. [lpeamochuiky BO3HHUKHOBEHHS AapBUHU3MA. [IBuxKyIiue
CWJIBI 3BOJIONUU BUAOB 1O JlapBuHY (HM30BITOYHOE Pa3MHOXKEHHE IMPH OTPAHUYEHHOCTH PECYPCOB,
HeomnpeaenéHHas H3MEHIUBOCTh, 00pb0a 3a CyIIeCTBOBAHHE, ECTECTBEHHBIN 0TOOD).

Cunrerndeckast Teopus Bostonnu (CTI) u e€ 0CHOBHBIE TTOJIOKEHUSI.

Muxkpososmronus. [Tonynsius Kak equHUIA BHIA U SBOJTIOIUH.

JBuxymyie cuiabl  (QakTophl) 3BOJIOLMM BUAOB B Tpupoje. MyTalMOHHBIM Mpolecc Hu
KOMOWHATHBHASI U3MEHUMBOCTD. [lonysnnoHHbIe BOJIHEI U peiid reHoB. M30msmus 1 MUTpaIys.

EcrecTBenHsbIi 0TOOp — Hampasisronmil Gpakrop 3Boirormu. opMbl €CTECTBEHHOTO 0TOOPA.

[Tprcnoco0NeHHOCT, OPraHMW3MOB Kak pe3yiabTar sBomronuu. [Ipumepbl mpucnocoOiieHudl y
OpraHu3MoB. ApoMopd03bl U UHO-aJalTaLNH.

Bun u Bunoo6pazoanue. Kpurepun Buga. OcHoBHBIE (OPMBI BUA000pa30BaHus: reorpaduieckoe,
9KOJIOTMYECKOE.

MakposBomoniust.  Dopmbl  3BoMOLMHU:  (puUIeTHYECKas, JUBEPreHTHas, KOHBEpreHTHasd,
napaniensHas. HeoGpaTumMocTh 3BoIOLNY.

[IpoucxoxaeHne OT HecHelUalIn3UpOBAaHHBIX MpeAKkoB. I[Iporpeccupyromas crenuanu3ams.
AnanTuBHas paguaiys.

JleMoHCTpanum:

IToprpetsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, O.
Mromnep, A. H. Cesepiios.

Tabmunpel 1 cxembl: «Pa3BUTHE OpPraHMYECKOro MHpa Ha 3emie», «3apoAbllIM MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «@Popmbl 00pbOBl 3a cyliecTBOBaHME», «EcTecTBeHHBIH 0TOOPY,
«MHoroo0Opa3ue  CcOpTOB  pacTeHuHi», «MHorooOpasue MOpPOJ  KUBOTHBIX»,  «llomymsiumy,
«MyTaloHHass U3MEHYUBOCTHY, «ApoMopdossl», «Manoamantanum», «OOmas gereHepanus»,
«/IBmwxymme cunbl sBomonmny, «Kapra-cxema mapmipyra myremectBus Y. Jlapsunay, «boppba 3a
cymectBoBanue», «lIpucnocoOneHHocTh  opraHu3MoB», «l'eorpaguueckoe  BUA000pa3oOBaHHEY,
«DKOJIOTHUECKOE BUA000PA30BAHUE.

O6opynoBaHue: KOJUIEKIHSI HACEKOMBIX C PA3IMYHBIMU THUIIAMH OKPAcKu, HaOOp IJIO/IOB U CEMSH,
Kkosutekuus «lIpuMepsl 3alUTHBIX MPHUCIOCOOTIEHUH Y KUBOTHBIX», MOAENb «OCHOBHBIE HAIPaBIICHUS
IBOJIIOLIUMY, 00BEMHA MO1eNb «CTPOEHUE TOJIOBHOTO MO3Ta MO3BOHOUHBIX.



buoreorpaduyeckas kapta mupa, Koyekuus «DopMbl COXPaHHOCTH HCKOMAEMbIX KUBOTHBIX U
pacreHui», wmonenb ammukanus «llepekpéct xpoMmocom», BiaxHble Inpenaparel  «PasBurue
HACEKOMOroy, «Pa3BuTHe JATymku», MUKporpenapar «J{po3oduia» (Hopma, myTtaruu GopMbl KPHLIHEB
Y OKpaCKH Teja).

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopatopnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

Jlaboparopuas pabota Ne 2. «Omnucanue mpUCIOCOOIIEHHOCTH OpraHu3Ma W €€ OTHOCHTEIHLHOTO
XapaxkTepay.

Tema 2. Bo3HukHoBeHHe u pa3BuTHe ku3Hu Ha 3emie (10 yacoB)

JloHayuHbIe IPECTABIEHUS O 3apOKI€HUU KU3HU. HayuHble runores3sl BOSHUKHOBEHHUS JKU3HU Ha
3emiie: abMOTreHe3 U MaHcepMusl. XUMUYecKast HBOJIOLUS. AOMOTEHHBII CUHTE3 OPraHNYEeCKUX BEILECTB
U3 HEOPraHMYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON 3BosonMU. HavanbHble 3Tansl
ouonornueckoir 3Bosoruu. ['mmoresa PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHUE MpPOTOKIETKHU. [lepBbie kieTku W ux 3Boitouus. PopMHpOBaHHE OCHOBHBIX TPYII
JKUBBIX OPTraHU3MOB.

Pa3Butue xu3Hu Ha 3emiie 1o spam u nepuojgaM. Karapxei. Apxeiickas U NpoOTEPO30MCKas PbL.
[Taneozoiickass 3pa u e€ mepuoAbl: KEeMOPHICKUI, OpPJOBUKCKUN, CHIYPUNUCKUN, JIEBOHCKUM,
KAMEHHOYT OJIbHBIM, IEPMCKUH.

Me3so30iicKas 3pa U €€ IepruoAbl: TPHACOBBIN, FOPCKUHI, MEIOBOM.

Kaiino3zoiickas spa 1 €€ nepuo/ibl: MajeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KiauMaTa M TeOJIOTMYECKUX IporeccoB. (OCHOBHbIE 3Tamlbl  HBOJIOLUHU
pPacTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHud W KUBOTHHIX. [losiBieHHE, pacuBeT U
BBIMHUpaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OoTpa)xkeHue 3BOMIOUUUA. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIbI
OpraHU3MOB.

OBojronUsl yeloBeKa. AHTPONOJOrUsl Kak Hayka. Pa3Butue mpeacTtaBieHUN O MPOUCXOXKICHUU
yenoBeka. MeTopl Hu3ydeHus aHTpororeHe3a. CXOACTBa M pa3idyMsl 4YeJIOBEKa W JKUBOTHBIX.
CucremaTnieckoe MOJ0KEHUE YEIOBEKa.

JBuxymue cunbl (dhakTopbl) aHTponoreHe3za. HaciencTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIM
ot0op. OO1IeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYAUM TPyZa, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaJMM U BETBH 3BOJIOLMHU 4YEJOBEKa: aBcTpajonureku, YemoBek ymensblii, Uenosek
NpAMOXOIAIMK, YeloBek HeaHIepTalnbCckuid, YenoBek pa3yMHbli. Haxoaku HCKOMaemeIX OCTaTKOB,
BpeMs CYIIIECTBOBaHUs, 00J1aCcTh pacmpoCcTpaHeH s, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYAUS.

UYenoseueckne pacbl. OCHOBHBIE OOJBIINME pachl: e€BpomneouaHas (eBpa3uiickasi), HeErpo-
aBCTpaJIONTHAA (3xBaTOpHAaNbHAs), MOHTOJIOUAHAS (a3maTcko-aMepHuKaHCKas). Yeptol
NPUCHOCOOJICHHOCTH TPEACTaBUTENCH YelOBEYECKUX pPac K YCIOBUSM CYIIECTBOBAaHUA. EIMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

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

Tabmunel u cxembl: «Bo3HukHOBeHHEe CONHEYHON CHUCTEMBI», «Pa3BUTHE OpPraHUYECKOTO MHPay,
«PactutenbHas kineTka», «KuBotHas knetka», «[Ipokapumoruueckas kieTka», «CoBpeMeHHas cUCTeMa
OpraHMyYecKkoro mMupa», «CpaBHEHHE AHATOMHYECKHX 4YEpPT CTPOEHHUS YeJOBEKAa U UeIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MECTa MaJE€OHTOJIONMYECKUX HaXOJOK IPEJKOB COBPEMEHHOTO YEJIOBEKay,
«/peBHeiiue moan», «Jpesaue moamn», «IlepBsie coBpeMeHHBIE JII0An», «HenoBeueckue pacb.

Oo6opynoBanue: Myispku «l[IpoucxoxkaeHne demoBeka» (OIOCTBI aBCTPAJIONUTEKa, MTUTEKAHTPOTIA,
HeaH/epTaliblla, KPOMaHbOHIIA), CJIENKHU WM U300paKeHUsI KaMEHHBIX OpYAHil MepBOOBITHOIO YelOBeKa



(kaMHHU-YOMIIEPHI, pyOmIIa, ckpebia), reoXpoHoJornueckas Tabauia, KouieKnus «PopMbl COXPaHHOCTH
MCKOIIA€MBbIX )KMBOTHBIX U PACTEHUIN».

JlabopaTopHblie U NIpaKkTHYeCKHe PadoThI:

[IpakTnueckas pabora No 1. «lM3ydeHue HCKOIAeMBIX OCTATKOB pACTEHUW W JKMBOTHBIX B
KOJUTEKLIASAX .

OKCKypcusi «OBOJIIOIUSL OpPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-HAyYHBIM WU
KpaeBeIUECKU My3eil).

Tema 3. Opranusmbl 4 OKpYy Kawmas cpeaa (5 4acon)

DKoJjorusi Kak Hayka. 3afaud W pa3fesibl AKOJIOTMH. MeTonbl 3KOJOTMYECKUX MCCIeI0BaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenpbl 0OuTaHUs OPraHU3MOB: BOHAsI, HA3EMHO-BO3/1YIIHAs, IOUBEHHAs, BHYTPUOPTaHU3MEHHAs.

Oxonoruyeckue  ¢akropel. Krmaccudukamus — skomorudeckux — (GakTopoB:  aOHMOTHYECKHE,
OHOTHYECKUE U aHTpOINOreHHbIe. JlelicTBrE IKOIOTHYECKUX (PAaKTOPOB HA OPraHU3MBI.

AlGuotnueckue (akTopel: CBET, Temieparypa, BiIaKHOCTb. DotomepuomusMm. [IpucmocobneHus
OpraHM3MOB K JIEUCTBUIO a0MoTHYeCKUX (pakTOpoB. buonoruueckue purMsl.

buotnueckue dakropbl. Buapl OHOTHYECKHX B3aUMOJEWUCTBUN: KOHKYPEHIIHS, XWUIIHUYECTBO,
cumbuo3 u ero dopmel. [lapasuTusm, koomepanus, MyTyalu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO,
HaXJICOHMYECTBO). AMEHCAIM3M, HEHUTpanu3M. 3HA4YeHHWE OWMOTHYECKUX B3aMMOJCHCTBUM  JIs
CYIIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJOTUYECKHE XapaKTePUCTHKU MONysaiuu. OCHOBHBIC MMOKA3aTeNu MOMYJISIUU: YUCICHHOCTD,
IUIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpalus. JIMHAMUKA YHMCICHHOCTH MOMYJSALUUU U €€
perymsiuus.

JdemMoHcTpaumMu:

[Toptpetsl: A. I'ymOonpar, K. @. Pynbe, 3. I'ekkens.

Tabmunelr u cxembl: kapta «lIpuponneie 30HBI 3eminy», «Cpeabl OOUTaHHUS OPraHU3MOBY,
«Doroneprogusm», «llonmymsiuun», «3aKOHOMEPHOCTH POCTAa YHUCICHHOCTH MOMYJSIHH HH(Y30puu-
TyQenbkuny, «[lumessie nenm».

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopHass pabora Ne 3. «Mopdoaoruueckue 0coOEHHOCTH PACTEHMH M3 Pa3HbIX MeECT
oOUTaHUY.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCa.

[Tpaktuyeckas padora Ne 2. «IToacuér mIoTHOCTH MONYISIIUNA Pa3HBIX BUI0B PACTEHUI.

Tema 4. CooburecTBa u 3kojiornvyeckue cucrembl (10 yacos)

CoobmecTBo opraHu3mMoB — OuorieHo3. CTpyKTyphl OMOIIEHO3a: BHJIOBAas, MPOCTPAHCTBEHHAS,
Tpouueckas (nuieasi). Buabi-nomuHanTsl. CBSI3U B OUOIIEHO3E.

DOkonoruyeckue cucteMbl (3kocucteMbl). [lonstne 00 »dKkocucteMe U OHOTEOIEHO3E.
QOYHKIMOHAIBbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLIEHTBI, KOHCYMEHTBI, peayleHTsl. KpyroBopor
BEIIECTB M MOTOK SHEPruu B dKocucTeMme. Tpoduueckue (MUILEBbIE) YPOBHU 3KocucTeMbl. [lumieBbie
nenu u cetd. OCHOBHbIE MOKAa3aTeNN dKOCUCTEMBI: OMomacca, MPOAYKIHs. DKOJIOTMYeCKUe MUPaAMUIbL:
IPOAYKIMH, YACIEHHOCTH, OMoMacchl. CBOMCTBA IKOCUCTEM: YCTOWYMBOCTh, CAMOPETYJIISALMS, Pa3BUTHE.
Cykueccusi.

IIpupogHble  3KOCUCTEMBI. OJKOCHCTEMBI 03€p M peK. OKOCHUCTEMA XBOMHOTO  WJIHU
HIMPOKOJIMCTBEHHOTO JIEca.

AHTpPONOTeHHBIE  JKOCHCTEMBI.  ATpPO3KOCHUCTEMBL.  YpOoskocucTeMbl. buonoruueckoe u
XO035ICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.



buopaznooOpazne kak (dakTtop ycroiumBocTH dKOocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenune B. U. Bepuaackoro o Omocdepe. ['panuisl, cocraB u crpykrypa Ouocthepst. Kuoe
BemecTBO U ero (gpynkmuu. OcoOeHHOCTH Omocdepbl Kak TII00aTbHONW SKOCHCTEMbl. J[nHaMuueckoe
paBHOBecHe U 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BeuiecTB 1 OMOr€OXMMHUYECKHE HUKJIIBI JIEMEHTOB (yriiepoza, a30Ta). 30HAIBHOCTh
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBo B Oumocdepe 3emud. AHTPONOTCHHBbIE H3MeHeHUs B Ouochepe. ['mobanbHbIe
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHHE MPUPOABI U denoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3wsi Kak OCHOBa
ycroiunBoctd Ouocgepsl. OCHOBa palOHAIBHOTO YIPaBICHHUS MPUPOJHBIMH pecypcaMH U HX
UCHOJNIb30BaHue. JlocTixkeHns: OMOJIOTHH U OXpaHa MPUPOIBI.

JdemMoHcTpaumMu:

[Toprpetsr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr u cxemsl: «[lumeBbie menm», «buomeHo3: coctaB W CTpPyKTypay, «lIpuponaHsie
coobmiectBay, «llenu nmutaHusy, «kojgoruyeckas nupamuaa», «buocdepa m yenosek», «IKocucTema
HIMPOKOJIMCTBEHHOTO Jeca», «IDKOCHUCTeMa XBOWHOTO Jiecay, «buOIleHO3 BOAOEMa», «ATPOLEHO3»,
«IIpuMepHBIE aHTPOIIOT€HHBIE BO3JCUCTBUSA Ha NPUPOAY», «BakHeulne HCTOYHUKH 3arpsA3HEHUs
BO3/yXa M TPYHTOBBIX BOJ», «[louBa — BaxkHEHIIass cocTaBisitonast onocdepor», «PakTopsl Ierpajganuu
nouB», «llapuukoBbiii sddekr», «DakTopsl pagUOaKTHUBHOTO 3arps3HeHust Ouochepsr», «OOmas
CTpyKTypa Ouocdepnl», «PacmpocTpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH OUOCHEPHI»,
«Kpyrosopot yranepona B 6uochepe», «kKpyroBopot azora B mpupoae».

Ob6opynoBanue: Mojeb-amuIMKanus «TunuaHeie OMOLEHO3B», TepOapuii  «PacTuTenbHbIE
cooO1iecTBa», Kouiekuuu «buoreHos», «BpeauTenu BaXKHEHIINX CETbCKOXO3SIMCTBEHHBIX KYIbTYDPY,
repOapuy M KOJUICKIIMM PACTEHUN M KUBOTHBIX, MPUHAJIEKAIINE K Pa3HBIM SKOJOTHYECKHM TpyMiam
onHoro Buja, Kpacnas kuura Poccuiickoit denepaunu, n300pakeHUsl OXpaHsIEMbIX BUJIOB PacTEHUN U
KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BHUOJIOI'MN HA
BA30BOM YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUSA

Cormacao ®I'OC COO, ycTtaHaBIMBarOTCS TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYYarOIIMMUCS
IPOrpaMM CpeHEro 00IIero 00pa3oBaHus: TMYHOCTHBIM, METAIIPEAMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType JTUYHOCTHBIX PE3YyJIbTATOB OCBOCHHUs NpeAMeTa «bHOIOrus» BBIIEICHBI CIECAYIOIINE
COCTaBJIAIOLIME: OCO3HAHUE O0YYarOIMMUCS POCCUHCKOM Tpa’kAaHCKON MIEHTUYHOCTH — FOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH M CAMOOIIPE/ICNICHHIIO, HATMUYME MOTUBAIIMH K 00y4eHHIO OHOJIOTHH,
IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUH JIMYHOCTH HAa OCHOBE KIIIOUYEBBIX IIEHHOCTEH H
UCTOPUYECKHUX TPATULMNA pa3BUTUS OMOJIOIMYECKOr0 3HaHUSA, TOTOBHOCTh M CLIOCOOHOCTh 00YUYarOLIMXCs
PYKOBOACTBOBATbCA B CBOCH JEATEIBHOCTU LEHHOCTHO-CMBICIOBBIMU YCTaHOBKAMH, IPUCYIIMMHU
cucreMe OHOJOTHMYECKOTo OOpa30BaHMs, HAJIMYHME OSKOJOTMYECKOTO TMPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTH KU3HECHHBIEC IIJIaHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHMs MpeaMera «buosorus» nocTuraroTcs B €JUHCTBE y4eOHOM U
BOCIIMTATEIbHON JEATEIBHOCTH B COOTBETCTBUU € TPAJULMOHHBIMU POCCUMCKUMH COLMOKYJIbTYPHBIMH,
UCTOPUYECKUMH M JYXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH, IPUHATHIMM B OOILIECTBE IpaBWIAMU H
HOpPMaMH{ TOBEJCHHSI W CHOCOOCTBYIOT HpOIlECCaM CaMOIIO3HAHUS, CAMOBOCIHMTAHUS M CaMOPa3BUTHS,
pa3BUTHs BHYTPEHHEH IO3ULUMU JIMYHOCTH, NAaTPUOTU3MA, YBAXKEHUS K 3aKOHY U IPABONOPSAAKY,
YeJIOBEKY Tpy/la U CTaplIeMy ITOKOJEHHIO, B3aUMHOTIO YBAXKEHMSI, OEPEKHOTO OTHOILEHUS K KYJIbTYPHOMY
HacJIeIUIl0 M TPaJuLUUsAM MHOTOHAMOHAIbHOrO Haponxa Poccuiickon ®enepanuu, Ipupoie u
OKpY>Karollel cperie.

JIuuHOCTHBIE pE3yNbTaThl OCBOEHHMs YydyeOHoro mnpenmera «buoOIOrUsS» JODKHBI OTpa)xarb
TOTOBHOCTb U CIIOCOOHOCTH 00YYaIOLINXCSl PYKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTpEHHEH Mo3UIMe
JUYHOCTH, CHCTEMOH  LIEHHOCTHBIX  OpPHEHTALMH, TO3UTUBHBIX  BHYTPEHHHMX  YOEKICHHI,
COOTBETCTBYIOIIMX TPAAMIMOHHBIM IEHHOCTSM pPOCCHUICKOTO OOIIECTBa, pACHIMPEHUE >KU3HEHHOIO
OMbITa U OIBITA JEATEIBHOCTH B IPOLIECCE pealu3alli¥ OCHOBHBIX HAIIPABICHUNW BOCIIHUTATEIBHOU
JeATEIbHOCTH, B TOM YHUCIIE B YACTHU:

1)rpasxkaanckoro BOCIMTaHUA:

c(OpPMUPOBAHHOCTh TPAXKJIAHCKON MO3UIMH OOYyYaromerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJileHa POCCUIICKOro 00I11eCcTBa;

0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABOMOPAIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH JIEATETLHOCTH MPHU CO3/JaHUN y4eOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX Y MO3HABATENbHBIX 3a/1a4, BHIITOJIHEHUU OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTBh OMNPENENATh COOCTBEHHYIO IO3UIIMI0O MO OTHOLIEHUIO K SIBJICHHMSIM COBPEMEHHOM
KHU3HU U OOBSIICHATS €€;

YMEHHUE YYUTHIBATh B CBOMX JEHCTBUAX HEOOXOJUMOCTh KOHCTPYKTHMBHOI'O B3aMMOJIEHCTBHS
JIOJIeH ¢ pa3HBIMU YOEXKACHUSIMH, KYJIbTYPHBIMH LIEHHOCTSIMU U COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B MPOIIECCE COBMECTHOTO BBIMOJHEHUS YU€OHBIX, TO3HABATEIbHBIX
U HCCIIEZIOBATENILCKUX 3ajlay, YBaKUTEIBHOTO OTHOLIEHHWS K MHEHHUIO ONIOHEHTOB MpPHU OOCYXIECHHH
CTIIOPHBIX BONPOCOB OMOJIOTHYECKOTO COJCPKAHUS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKOU JIEATEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:



c(hOpMHUPOBAHHOCTh POCCUHCKOM Ipa)KAAaHCKOW MACHTUYHOCTH, NATPUOTH3MA, YBAKEHUS K CBOEMY
HapoJly, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHol, roproctu 3a CBOM Kpai, cBor0 Ponauny, CBOU SA3BIK U
KYJIbTYPY, IPOILJIOE ¥ HACTOSIIEE MHOTOHALIMOHAIBbHOIO Hapoaa Poccuy;

LEHHOCTHOE OTHOLIEHWE K IPUPOJHOMY HACIEIUIO W MAMITHUKAM HIPUPOIBI, JTOCTUKEHUSIM
Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CHOCOOHOCTh OIICHMBATh BKJIAJl POCCUHCKUMX YUY€HBIX B CTAaHOBJCHHWE M pPa3BUTHE OHOJIOTHH,
NOHMMAaHHUs 3HAYeHUs] OMOJIOTMM B NO3HAHUM 3aKOHOB IIPUPOJIbI, B KU3HU 4YEJIOBEKAa U COBPEMEHHOI'O
oOmiecTBa;

uzeiHas yoexaEHHOCTh, TOTOBHOCTb K CIY>KE€HUIO U 3ammre OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEN POCCUKCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEJCHHUS;

CIIOCOOHOCTh OLICHMBAaTh CHUTYallMI0 M IPUHUMAThb OCO3HAHHBIE PEIIECHUS, OPUEHTUPYACh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM POJHUTENSAM, CO3JAaHUI0O CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATHUS LEHHOCTEN CEMEUHOM )KU3HU B COOTBETCTBUU C TPaAULMAMHU HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETHYECKOE OTHOILIEHHE K MHpPY, BKIIOYAs OSCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHMMAHKE YMOLIMOHAJILHOTO BO3AEUCTBUS KUBOU NMPUPOABI U €€ IEHHOCTH;

FOTOBHOCTb K CAMOBBIPQKEHHUIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMJICHUE IPOSIBJIATH KayecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usnueckoro BocnuTaHus, (GopMHMPOBAHMA KYJbTYPbl 310POBbSi M 3MOIHMOHAJIBHOIO
Os1aronosyqus:

MOHUMaHWE M peaiu3alus 370poBOro U Oe3omacHoro oOpa3a JKU3HU (3I0pPOBOE TMHUTAHUE,
COONIOZICHNE THUTMEHWYECKHX TIPaBHJI M HOPM, COaTaHCHUPOBAHHBIM pPEKUM 3aHATUH U OTABIXA,
perynspHas Qu3ndeckas aKTUBHOCTbH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAHHE LIEHHOCTH MpPaBWJI WHAWBUIYAJIBHOTO M KOJUIEKTUBHOTO OE30MACHOTO IOBEACHHS B
CUTYaILUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUE MOCIEACTBUI 1 HEPUSATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOT0JIs, HAPKOTHUKOB,
KYpEHHUs);

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY0I00HE;

FOTOBHOCTh K AKTHBHOM JE€ATEIbHOCTH TEXHOJOTMYECKOM W COLMAJIIbHOM HAalpaBJIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IJIAHUPOBATh U CAMOCTOSITENIBHO BBITIOIHSTH TaKyIO €SI TETbHOCTD;

UHTEpEeC K pa3iuuHbiM cdepamM MpoPecCHOHATbHON JAESTEITbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp OyayIieli mpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BAHUIO HA NMPOTSHKEHUHU BCEH )KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHUS:

HKOJIOTMYECKH Lierecoo0pa3Hoe OTHOILIEHUE K MPHUPOJAE KaK MCTOYHUKY JKM3HH Ha 3eMile, OCHOBE
€€ CylLIeCTBOBaHU;

MOBBIIICHUE YPOBHS SKOJIOTHYECKON KYJIbTYphl: IPUOOPETEHUE OMBITA IIIAHUPOBAHUS TTOCTYIKOB U
OILICHKH MX BO3MO’KHBIX MOCIIEACTBUN SISl OKPYXKAIOIIEeH cpebl;



OCO3HaHHUE T1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CHOCOOHOCTh MCIIONIB30BaTh IMpHOOpEeTaeMble MPU H3YyYCHWH OWMOJIOTMU 3HAHUS U YMEHHS IpU
pemeHnn MpoOJieM, CBA3aHHBIX C palMOHAIBHBIM IPUPOAOINOIH30BAHUEM (COONIOJICHHE MPABUI
MOBEJICHUSI B MPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECUS B HKOCUCTEMAX, OXpaHy BHJIOB,
JKOCHUCTEM, Onochepsl);

AKTUBHOE HEINPUATHE JEHCTBUN, NPUHOCSALIMX BPEIl OKPYKAKOLIEH NPUPOJHOU CpEAE, YMEHHUE
IIPOrHO3MPOBATh HEOJArONPUSTHBIE HKOJIOTMYECKUE IOCIEACTBUS HPEIIPUHUMAEMbIX JEUCTBUN U
peaoTBpalaTh UX;

HaJIM4HME PA3BUTOIO 3KOJIOTMYECKOTO MBIIIEHUS, 3KOJIOIMYECKON KYIbTYpPhI, ONbITA JEATEIbHOCTH
DKOJIOTMYECKON  HAIpaBJIE€HHOCTH, YMEHMsS  PYKOBOJACTBOBAaTbCi MMM B I103HABATEIbHOM,
KOMMYHHUKaTUBHOW M COLMAIbHON IPAKTHUKE, TOTOBHOCTU K y4YacTHIO B NPAKTUYECKOW AEATEIbHOCTH
3KOJIOTUYECKOW HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU
U OOLIECTBEHHON IMPAKTUKU, OCHOBAHHOTO Ha JUAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecCTa B MOJIMKYJIBTYPHOM MHPE;

COBEPILEHCTBOBAHUE SI3bIKOBOM M YHUTATEIILCKOWU KYJIbTYpbl KaK CPEACTBA B3aMMOJICHCTBUS MEXIY
JIOJIbMU U ITO3HAHUS MUPA;

NOHMMaHUE CHeU(PUKH OWOJIOTMM KaKk HayKd, OCO3HaHHs e€ poiaud B (HOPMUPOBAHHU
palMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3AAHUU LIEJIOCTHOTO MPEJCTABICHUS 00 OKpYKaIolleM MHUpE
KaK O €JUHCTBE MPUPO/IbI, YEIIOBEKA U OOIECTBA, B TO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEN U PEIlIeHUU
po0JieM COXpaHEHUsI IPUPOJTHOTIO PABHOBECUS;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUH UIsI COBPEMEHHOH LMBUWIM3AIWU: 00ECIIEYCHUsT HOBOTO
YPOBHSL pPa3BUTHUS MEIUILMHBI, CO3JaHHE TEPCIEKTUBHBIX OWOTEXHOJIOTUH, CHOCOOHBIX pellaTh
pecypcHble MPOoOIeMbl Pa3BUTHUSL YEIOBEUYECTBA, MOMCKA MyTeH BBIXOJa U3 TNIO0ATBHBIX IKOJIOTUYECKUX
npobiieM u obecrieueHus mepexoja K YCTOWYMBOMY pAa3BUTHIO, PAlMOHAIBLHOMY MCIIOIb30BaHUIO
IPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IaPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOJY4YEHUM OWOJOTMYECKUMX 3HAHUI B MLEISIX MOBBILIEHUS OOIIeH
KYJBTYpBbl, €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, KaK COCTaBHOM 4acTU (YHKIMOHAIBbHON I'pPaMOTHOCTH
obyyvaronuxcsi, GoOpMHUPYyEMOU NMPU U3yUEHUN OMOJIOTHH,

MOHMMAaHHE CYIIHOCTH METO/0B MO3HAHMsI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTH
UCIMOJIb30BaTh TOJy4YaeMble 3HAHUS S aHajdu3a M OOBACHEHMs SBICHHHA OKpY)KaloLIero Mupa H
OPOMCXOJAIINUX B HEM M3MEHEHUH, YMEHHME JeslaTh OOOCHOBAHHBIE 3aKJIIOUEHHS Ha OCHOBE HAy4YHBIX
(aKkTOB ¥ UMEIOIIMXCS TAaHHBIX C LIEJIBIO MOJIyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS Ui pelieHusl npolOiieM B
peaNbHBIX KU3HEHHBIX CUTYaLUAX;

OCO3HAHHWE IIEHHOCTH HAY4YHOM JEATEIBHOCTH, TOTOBHOCTh OCYILECTBIATh IPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 0Opa30BaHUIO U CaMOOOpa30BaHHIO, K aKTUBHOMY
MOJIYYEHUIO HOBBIX 3HAHUH 10 OMOJIOTUU B COOTBETCTBHH C KU3HEHHBIMHU ITOTPEOHOCTAMMU.

METANPEIMETHBIE PE3YJIbTATBI

MeTaHpeHMeTHBIe PE3YIbTAThI OCBOCHUA yqe6H0r0 nmpeameTa «buonorusy BKIIOYAIOT: 3HAUUMEIC
JJIsA (I)OpMI/IpOBaHI/Iﬂ MHPOBO33pPCHUA o6yqafoumxca MCKIAUCHUIIIIMHAPHBIC (Me)KHpeI[MCTHLIC)
O6H_ICHay‘-IHBIC MOHATHUA, OTpaAXAOIMIUC HEJIOCTHOCTDH Haquoﬁ KapTHUHBI MUpa U CHCI_[I/I(I)I/IKy METOJ0B



MO3HAHMS, MCIIONb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHUs, SBJIEHUE, MPOIECC, CUCTEMA,
HAy4YHBIA (DAKT, MPUHIUN, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, UCCICIOBAHUE, HAOIIOACHHE,
U3MEpEHHe, OKCICPUMEHT U JPYruX), YHHBEpCalbHbIE YyUeOHBIC JeHCTBUS (TIO3HABATEIbHBIC,
KOMMYHHUKaTHBHbBIE, PETYISTUBHBIE), oOecrieunBaore GopMupoBanue (QyHKIMOHATBHON IPpaMOTHOCTH
U COLIMAJBHOW KOMIIETEHIIMH OO0Yy4aromuxcs, CHOCOOHOCTh OOydaroluXcCsl HCIOJIb30BaTh OCBOCHHbBIE
MEXIUCIUIUIMHAPHBIC, MHPOBO33PEHUYECKHME 3HAHMUS W YHUBEpPCAJbHbIE Y4YeOHbIE JCUCTBUS B
II0O3HABATEJILHON U COLIMAJIBHON ITPAKTHKE.

MetanpeameTHble pe3ysbTaThl OCBOCHUS MPOrpaMMbl CPEeIHEro oO0IIero oOpa3oBaHUS IOJIKHBI
OTpaXkaTh:

OBiaieHHe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1)0a30Bble JIOTHYECKHUE el cCTBHS:

CaMOCTOSITENIbHO (POPMYITUPOBATH U aKTyaIU3UPOBATh IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHMM 3HAaHUN MPUEMBI JIOTUYECKOTO MBINUICHHs (aHalu3a, CHHTE3a,
CpaBHEHHUS, KiaccupuKanuu, 0000IIeHNUs ), pACKPBIBATh CMBICI OMOJIOTUYECKUX TOHATUHN (BBIIEISTH MX
XapakTepHbIC MPU3HAKH, YCTAHABIMBATH CBSA3U C IPYTUMH ITOHITHSIMU );

OTpeeNATh IEeNU AeITeNbHOCTH, 3a7aBasi mapaMeTpbl U KPUTEPUHU UX TOCTHKEHHS, COOTHOCHUTD
pe3yNbTaThl ASSITENLHOCTH C IOCTABJICHHBIMU IIEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TTOHSITHS JIsl OObSICHEHUS (DaKTOB U SIBJICHUN KUBOU MTPUPOJIBI;

CTPOUTH JIOTMUECKHE PACCYXKACHUS (MHIYKTUBHBIC, NEIYKTUBHBIC, IO AaHAJIOTHHU), BBISIBISATH
3aKOHOMEPHOCTH M TIPOTHUBOpPEYMs] B pAacCMaTPUBAEMbBIX SIBICHHUSAX, (OPMYIHpPOBATh BBIBOJABI H
3aKJTIOYEHHUS,

MPUMEHATh CXEMHO-MOJICIbHBIE CPEACTBA JUISl TPEJCTABICHUS CYIIECTBEHHBIX CBSI3eM U
OTHOIIIEHUNA B U3Y4YaeMbIX OHOJIOTMUECKMX OOBEKTaX, a TakKe MPOTUBOPEUYHIl pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaTeiBaTh IUJIaH pEIIeHUs NpoOJieMbl ¢ Y4€TOM aHalli3a HMEIOLIUXCS MaTepHalbHBIX U
HEMaTepHAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JIEITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJbTATOB IIEJISIM, OLICHUBATh
PUCKH MOCTEACTBUHN AESTEIBHOCTH;

KOOPJIMHHUPOBAaTh M  BBHIIOJMHATH pabOTy B  YCIOBUSX  PEAIbHOTO, BHUPTYaJIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2)0a30BbIe UCCJIEI0BATEIbCKHE 1eICTBHUS:

BIIQ/IeTh HAaBBIKAMU y4eOHO-MCCIENOBATENbCKOW W MPOEKTHON JIeATeIbHOCTH, HaBBIKAMH
paspetnieHus mpobieM, CoCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIFHOMY MOMCKY METOJOB pelIeHUs
MPaKTUYECKHX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh  pA3JIMYHbIE BUIbI JACATENBHOCTHM 1O TIOJYYEHHMIO HOBOTO 3HAHHUSA, €ro
MHTEPIIPETAINU, TPEOOPa30BAHUI0 M TIPUMEHEHUIO B YYEOHBIX CUTYalMsIX, B TOM YHCIE TIPU CO3JIaHUU
y4eOHBIX M COIUATBHBIX MPOCKTOB;

dbopMHUpOBaTh HAyYHBIH THUIN MBIIUICHUS, BJIAJETh HAYYHOH TEPMHHOJOTHEH, KIIOYEBBIMU
MOHSTUSIMHA U METOJIAMU;

CTaBUTH U (popMyIHpOBaTH COOCTBEHHBIE 337a4l B 00Pa30BATENbHON JAEATEILHOCTU U JKU3HEHHBIX
CUTYaIHsX;

BBISIBIIATh TIPUYUHHO-CJIC/ICTBEHHBIC CBSI3M M aKTYaJIM3UpPOBATh 3a/ady, BBIIBUTATh THIOTE3y €€
pElIeHUs, HaXOAWTh apTyMEHTHI ISl JI0KAa3aTeIbCTBA CBOMX YTBEP)KIEHUMU, 3a7aBaTh MapaMmeTpbl U
KPUTEPUU PEILICHHUS;



aHAJIM3UPOBaTh IOJIYYEHHBIE B XOJAE PEIIECHUS 3aJaud pe3yibTaThbl, KPUTHUECKH OLIEHUBATh HX
JIOCTOBEPHOCTbH, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OMBIT;

OCYILLECTBIIAATh  LI€JICHANIPABICHHBIM IOUCK IIepeHoca CpeICTB U CIIOCOOOB JIEHCTBHUS B
po¢eCCHOHATIBHYIO Cpeay;

YMETh MIEPEHOCUTh 3HAHUS B MI03HABATEIIBHYIO M MPAKTHYECKYIO 00IaCTH KU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTei;

BBIJIBUT'aTh HOBBIC MJIEH, NpeaIaraTb OPUrMHAIbHBIC MOAXO/Abl U PEIIEHHs], CTaBUTh MPOOJIEMBl U
3ajlauyl, JOIMyCKArOIMe aJIbTEPHATUBHBIEC PELICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBATHCSI B PA3TUYHBIX MCTOUYHMKAX MHPOpMAnuu (TEKCTe y4yeOHOro mocodus, HaydyHO-
HOIYJISIPHOM UTEpaType, OMOIOTNYECKUX CIOBapsX U CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WutepHere), aHaIM3UPOBaTh MH(MOPMALMIO PA3IUYHBIX BUAOB M (OPM IPEACTABICHMS, KPUTHUUYECKH
OLIEHUBAThH €€ TOCTOBEPHOCTh M HEPOTHUBOPEUHBOCTD;

(GbopMyIHpOBaTH 3aIIPOCH U IPUMEHSTH Pa3IMYHbIE METO/bI IIPU MOUCKE U 0TOOpEe OMOJIOTHYECKON
uHpOopMaLnu, He0OOXOAMMOM IS BBINOJIHEHHSI yUeOHbIX 3a/ay;

npuoOpeTaTh  ONBIT  MCIOJB30BaHMS  MH(OPMAIMOHHO-KOMMYHHMKATHBHBIX  TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTHUBHOTO UCIIOJIB30BAHMUS PA3IIUYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (OPMY MPEACTABICHUS OMOIIOTHYECKON WH(pOpMAIU
(cxembl, TpaduKH, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAYUHBIN S3bIK B KaueCTBE CPEACTBA IpU paboTe ¢ 6GHosIornyeckoil nHdopMare:
NPUMEHATh XUMHUYECKHE, (U3NIECKHe U MaTeMaTHYECKHe 3HAKH U CHMBOJIBI, (hopmMyiiel, abOpeBuatypy,
HOMEHKJIATYpy, UCIIOJIb30BaTh U MPEOOPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATIISTHOCTH;

BJIAJ€Th HABBIKAMU pACIO3HABAHUSA M 3alUTHl MH(OpMaAMM, MHMOPMALMOHHONW O€30macHOCTH
JUYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH e CTBUSIMU:

1)o6menne:

OCYILECTBIISATh KOMMYHUKALIMU BO BCeX c(epax >KM3HU, aKTUBHO y4yacTBOBaTh B JAMAJOre WU
JUCKYCCHM IO CYLIECTBY O0CYXIaeMOM TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKAa3bIBATh CYXKIECHUS
OTHOCHTEJIEHO BBITIOJHEHUS MPEIaraéMoi 3aJau, YIUTHIBAaTh WHTEPECHl U COTJIACOBAHHOCTH TO3HMIIUI
JPYTUX YYaCTHUKOB JHMAJIOTa WIN AUCKYCCHN);

pacrio3HaBaTh HeBepOalbHblEe CpeAcTBa OOIIEHHs, MOHMMAaTh 3HAUYE€HUE COIMAIbHBIX 3HAKOB,
HPEANOChIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYyallMil, yMeThb CMsr4aTb KOHQUIMKTBI U BECTH
IIEPETrOBOPHI;

BJIAJIETh PA3JIMYHBIMH CIIOCOOaMH OOIIEHUS W B3aUMOJCHCTBHUS, MMOHUMATh HAMEPEHHs APYTHX
Jro/Ied, IPOSBIATh YBOKUTEIBHOE OTHOILIEHHE K COOECETHUKY U B KOPpeKTHOW (opme (popMynupoBaTh
CBOU BO3PaXKEHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3pEHHS C UCTIONB30BaHUEM SI3BIKOBBIX CPEJICTB.

2)coBMeCTHAS AeSITeJIbHOCTD:

NOHUMATh U UCIOJb30BATH MPEUMYILECTBA KOMAHIHOW ¥ MHAMBUAYaIbHONW paOOThI MPHU pelICHUN
Ouosnornyeckoil  mpoOneMbl, OOOCHOBBIBATH HEOOXOJMMOCTb INPHUMEHEHHs TPYNIOBBIX  (GOpM
B3aMMOJICHCTBYS IPU pEeLIeHUH yueOHO! 3a/1auH;

BHIOMPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JIEHCTBHH ¢ Yy4ETOM OOIIMX WMHTEPECOB W
BO3MOXHOCTEH Ka)/10T0 YieHa KOJUIEKTUBA,;



IIPUHUMATBH LIeJI1 COBMECTHOM JI€ATEIIbHOCTH, OPraHU30BbIBATh U KOOPANHUPOBATh JEHUCTBHUS IO €€
JOCTWKCHMIO: COCTaBIIAThH IUIAH JCUCTBUM, pacHpeneisiTb polIM ¢ Y4€TOM MHEHHUM YYaCTHHUKOB,
00CYXJaTh pPe3yIbTaThl COBMECTHOM PaboTHI;

OLICHUBATh KAaueCTBO CBOETO BKJaJa M KaXJIOTO YYaCTHMKAa KOMAaHJIbl B OOLIMIl pe3ysibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBbIE IIPOEKThHI, OLIEHWBAaTh MJEU C TO3MLIMM HOBM3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYLIECTBJISATh IMO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CUTYyalUsX, HPOSIBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

OgiaieHHe YHHBEPCAJIbHBIMHU PeryISTHBHBIMH J1eHCTBUSIMU:

1)camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BBIABICHUS MPOOJIEM U MX PEIICHUS B JKU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OMOJIOIMYECKMX 3HAHMH IIEJIEBbIE M CMBICIOBBIE YCTAaHOBKUM B CBOMX
JEUCTBUAX M TMOCTYNKAaX IO OTHOLICHUIO K JWUBOW MNPHUPOJE, CBOEMY 3IO0POBBIO H 3I0POBBIO
OKPY’KaIOIIHUX;

CaMOCTOSITENIbHO OCYIIECTBIISAThH MMO3HABATEIbHYIO JI€ATEIbHOCTD, BBIABISATH MPOOIEMBI, CTABUTh U
dbopMyIupoBaTh COOCTBEHHBIC 33/1a4H B 00pa30BaTEIbHOMN JACSITEILHOCTH U )KU3HCHHBIX CUTYaITUSX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEUICHUs MpoOJeMbl € YYETOM MMEIOIIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUTEHUII;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacmupsATh paMKH y4eOHOr0 MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €10, OpaTh OTBETCTBEHHOCTH 3 PELICHMUE;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

Croco0CcTBOBATh (POPMUPOBAHUIO U MIPOSBICHUIO IIUPOKON SPYAUIIMH B PA3HBIX 00JIACTAX 3HAHUH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBCHbD.

2)CaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYyalusM, BHOCUTb KOPPEKTHBBI B J€ATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNILTATOB LEIISM;

BJIQ/IETh HABBIKAMU TI03HABATEIbHOM pe(drekcun Kak OCO3HaHMsI COBEpIIAEMbIX JAEUCTBUH H
MBICITUTENBHBIX MPOIECCOB, WX PE3yJbTaTOB U OCHOBAHMM, MCIONB30BATh NPUEMBI pediieKkcuu ais
OLIEHKU CUTYyalllH, BBIOOPA BEPHOTO pPEIeHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3)npunsiTHe ceds M APYrux:

NpUHUMATh ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3€ PE3YJIbTATOB JI€ATEIbHOCTH;

IpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € O3UIMH IPYTOro YeaoBeKa.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTrHbie pe3ynbTaThl ocBoeHus mnporpaMmMmbl COO mno Ouosornu Ha 0a30BOM YpPOBHE
BKJIIOUAIOT crienuduueckue Ay yueoHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHHUS U CIIOCOOBI
JeMCTBUH 10 OCBOEHHMIO, HMHTEPIPETALUU W MPeoOpa30BaHMIO 3HAHHWM, BHIBI JAEATEIBHOCTH 10
MOJYYEHUIO HOBOTO 3HAHUS M NMPUMEHEHMIO 3HAHUM B Pa3IMUHBIX YYEOHBIX CHTyallUsX, a TaKXKe B



peanbHBIX JKU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ OMojorueid. B mporpamme npeaMeTHbIE pe3yJbTaThl
IPEJCTaBJICHbI 110 roJIaM 00y4EHUsI.

[IpenmerHbie pe3ynbTaThl OCBOEHUsI yueOHOro mpeamera «buonorus» 6 10 Knacce IOTKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HayYyHOI'O 3HaHUS €CTECTBEHHBIX
HayK, B (OPMHUPOBAaHMHM COBPEMEHHOH €CTECTBEHHO-HAyYyHOH KapTHUHBI MHpa W HAYYHOTO
MHUPOBO33PEHHUS, O BKIJIAJEC POCCUHCKUMX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YHKLIMOHAIBHON IPaMOTHOCTH Y€JI0BEKa JIJIs pEIIEHUs )KU3HEHHbIX 3a/1ay;

YMEHHUE pacKpbIBaTh COJEpkKAaHUE OUOJOTMYECKUX TEPMUHOB M IOHATUH: JKU3Hb, KIIETKa,
opranusM, Metabonu3M (OOMEH BEHIECTB W MPEBpAIICHUE DHEPTrUH), TOMEOocTa3 (CaMOpEeryJIsius),
YPOBHEBAs OpraHM3alMsl KHUBBIX CHCTEM, CaMOBOCIIPOM3BEIEHHE (PETpOIYKIHs), HACIEICTBEHHOCTH,
U3MEHYUBOCTb, POCT U Pa3BUTHE;

yYMEHHUE u3jaraTb OMOJIOrH4ecKue TeOpuH (KJIETOYHAsl, XPOMOCOMHAs!, MyTallMOHHAs, [IEHTpaJIbHas
JI0rMa MOJIEKyJsipHOM Omonorun), 3akousl (I. Mennens, T. Moprana, H. . BaBunoBa) u yuenus (o
LEHTpax MHOrooOpasusi M TNPOUCXOXKIEHHUS KyJIbTypHbIX pacteHuit H. WM. BaBuiosa), onpenensts
I'PaHUIIBI UX IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

yYMEHHUE BIIAJIETh METO/JaMU HAy4YHOTO NMO3HAHUS B OMOJIOTMM: HAOIIOJACHHE M ONMMCAHUE KHUBBIX
CUCTEM, IIPOLIECCOB M SABJICHUHM, OpraHu3alus U TPOBEACHHE OHOJOTMYECKOr0 HKCIEPUMEHTA,
BBIJIBU)KCHUE THUIOTE3bl, BBISIBICHHE 3aBHCHMOCTH MEXIY HCCIEIyeMbIMH BEIHMYMHAMH, OOBSICHEHHE
HOJYYEHHBIX PE3yJbTaTOB, UCIOJb30BAHHBIX HAYYHbBIX MOHATHH, TEOpUH M 3aKOHOB, YMEHHUE JeNaTh
BBIBO/IbI HA OCHOBAHUH MOJTYYE€HHBIX pe3yJIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIE TPU3HAKA BHUPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPraHu3MOB, OCOOCHHOCTH IpPOLECCOB: OOMEHa BEILIECTB U
IpPEBpalliCHUs] SHEpPruu B KiIETKe, (OTOCHHTE3a, IUIACTUYECKOIO U HHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, Me03a, OIJIOJJOTBOPEHHMSI, PA3MHOXKEHUS, UHAMBHIyaIbHOTO Pa3BUTHUS OpraHu3Ma
(oHTOTEHE3);

YMEHHUE MPUMEHSTH MOJydeHHbIE 3HAHUS I OObSICHEHHSI OMOJIOTUYECKHUX MTPOIECCOB U SIBICHUH,
JUI TIPUHATHSA MPAKTUYECKUX PELIeHUH B MOBCETHEBHOW >KU3HU C IIeNIbI0 oOecredyeHus: 0e30MacHOCTH
CBOETO 3/I0pOBbSl U 3J0POBBbS OKPY)KAIOLUIMX JIIOAEH, COOJIIOAEHUS HOPM I'pPAaMOTHOTO TOBEACHHUS B
OKpY’KaIOIlle TMPUPOJHOU cpefie, TMOHMMaHHEe HEOOXOJAMMOCTH  HCIOJB30BAaHUS  JTOCTHKEHUUN
COBPEMEHHOM OMO0JIOrMK ¥ OMOTEXHOJIOTUH AJIs1 PALlMOHAIIBHOTO ITPUPOI0NOIb30BaAHUS;

YMEHHUE pellaTh 3JeMEHTapHble N€HETUYECKUe 3a/71a4d Ha MOHO- U JUTHOPHJIHOE CKpELIMBaHMUE,
CIIETIJICHHOE HACJI€ZIOBAHUE, COCTABJIATh CXEMbl MOHOTMOPHAHOTO CKpEIIMBAHUS U MpeacKa3zaHUs
HaCIIeIOBaHHS MTPU3HAKOB y OPTaHNU3MOB;

YMEHHE BBINOIHATH J1a00paTOPHBIE M MpaKTHYECKHE paboThl, COONIOAATh MpaBuia Mpu padoTte
y4eOHBIM U JJaOOpaTOPHBIM 000PYOBAHUEM;

YMEHUE KPUTHYECKH OLIEHUBaTb W  HUHTEPIPETHPOBAaTh HH(POpPMAIMIO  OHOJIOTHYECKOro
CoJIep’KaHusl, BKIIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHMS U3 Pa3IMYHBIX UCTOYHHKOB (CpEJICTBA MaccOBOI
UHPOPMAININN, HAYYHO-TIOMYJISIPHBIE MaTepHaIbl), ITHYECKHE aCIEKThl COBPEMEHHBIX HCCIICIOBAHUN B
O6uosoruu, MeUIHEe, OMOTEXHOJIOTHH;

yYMEHHUE CO03/1aBaTh COOCTBEHHBbIE NMHUCHMEHHBIE U YCTHbIE COOOILIEHHs, 00001as OHOIOTHUECKYIO
UH(POPMAIINIO U3 HECKOIBKIX NCTOYHUKOB, TPAMOTHO UCTIONB30BATh OHSATHIHBIN anmapar OHOIOTHH.

[IpenmeTHble pe3yabTaThl OCBOEHUs y4deOHoro mnpenmera «buonorus» € 11 knacce ROMKHBI
OTpakaTh:

c(OpMHPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTUHU B CHCTEME HayYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHUPOBAaHMHM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa W HAYYHOTO



MHUPOBO33PEHHUS, O BKIJIAJE POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATHHOU TPaMOTHOCTH Y€IOBEKa sl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHHUE paACKpbIBaTh COJIEPKAHHE OMOJIOTMYECKUX TEPMUHOB W TIOHSATHM: BHJ, MOIMYJSAIM,
reHo(OH, HBOJIOLHUSA, IBIXKYIIME CUIIBI ((AaKTOPbI) HBOJIOLUU, MPUCIHOCOOIEHHOCTh OPraHU3MOB,
BUJI000pa3oBaHue, HKOJIOTUYECKUE (DAKTOPBI, SKOCUCTEMA, MPOIYLIEHTHI, KOHCYMEHTHBI, PEAYLIEHTHI, LIEMU
MUTaHMS, SKOJIOTHYeCKas MMpaMuia, OuoreoreHos, onocdepa;

yYMEHHUE H3Jaratb OMOJIOTHYECKHE Teopuu (dBosonnonHas teopus Y. [/lapBuHa, cuHTeTHYeCKas
TEOpHsl SBOJIIOIMH), 3aKOHBI M 3aKOHOMEpHOCTU (3apojbimieBoro cxozicrsa K. M. bapa, yepenoBanus
IJIaBHBIX HampasieHuil u myteit spomonnu A. H. CeBeprioBa, yuenus o 6uocdepe B. M. Bepnanckoro),
OTIPECIIATh TPAHUIIBI UX PUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHUE BIIAJETh METOJaMH HAy4YHOTO NMO3HAHUS B OMOJOTHH: HAOIIOACHHWE M OMHMCAHHE KHBBIX
CUCTEM, IMIPOLIECCOB M SABIIEHUH, OpraHu3alus W TpPOBEIACHHE OHOJOTHYECKOTO0 SKCIIEPUMEHTA,
BBIIBIDKEHUE THIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKIY HCCIEIyeMbIMU BEIMYMHAMHU, OOBSICHEHHE
MOJYYECHHBIX PE3yJIbTaTOB, MCIOIB30BAHHBIX HAYYHBIX TOHSATHHA, TEOpUH W 3aKOHOB, YMEHHUE JeNaTh
BBIBOJIBI HA OCHOBAHUH TIOJTYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIIENATh CYIIECTBEHHbIE TPU3HAKU CTPOCHHUS OHOJOTHYECKUX OOBEKTOB: BH/IOB,
MOMYJSIHA, MPOIYLUEHTOB, KOHCYMEHTOB, PEIAYyLIEHTOB, OMOTEOIICHO30B M 3KOCHUCTEM, OCOOEHHOCTHU
IPOLIECCOB:  HACJIEACTBEHHOM  W3MEHYMBOCTH,  €CTECTBEHHOro  0TOOpa,  BHI000pa3oBaHUf,
IPUCTIOCOOTIEHHOCTH OPIraHMU3MOB, JEHCTBUS HKOJIOTMYECKUX (PAKTOPOB Ha OpraHU3Mbl, IepeHoca
BEIIECTB W TIOTOKAa JHEPrMH B HKOCHCTEMax, aHTPOMOTEHHBIX M3MEHEHHH B JKOCHCTEMax CBOEi
MECTHOCTH, KPYTOBOPOTAa BEILIECTB U OMOT€OXMMHUUYECKUX IIUKIIOB B Orocdepe;

YMEHUE MPUMEHSTH MOJydeHHbIE 3HAHUS I OObICHEHHSI OMOJIOTUYECKUX MTPOIECCOB U SIBICHUH,
JUIS TIPUHATHS TPAKTUYECKUX PEIICHHWH B MOBCEIHEBHON JKM3HU C IIENbI0 OOecrieueHus: 0€30macHOCTH
CBOETO 3JI0POBbS U 3J0POBbS OKPYKAIOIIUX JOJeH, COOMIOJCHHSI HOPM TPaMOTHOTO IOBEACHHS B
OKpyXarollled MPUPOAHON cpele, TMOHHUMAaHHE HEOOXOJUMOCTH HCIOJIB30BAHUS  JIOCTHXKEHUN
COBPEMEHHOM OMOJIOTUH /JIsl PallMOHAIBHOTO IIPUPOIOTIONb30BAHMS;

YMEHHE pellaTh 3JeMEHTapHble OMOJIOTUYECKUE 3aJ]aul, COCTABISATh CXEMbI MIEPEHOCa BEIIECTB U
SHEPTUU B dKOocHUcTeMax (I[eNH MUTaHuUs);

YMEHHE BBIMOIHATH J1a00paTOpHBIE M MPaKTHYECKHe pabdoThl, COOMIOAATh MpaBuUia MpH padoTe C
y4eOHBIM U JTa0OPaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W HWHTEPIPETHPOBATH HHPOPMAIUIO  OHWOIOTHYECKOTO
COJIepKaHusl, BKIIOYAIONIYIO TICEBAOHAYYHBIE 3HAHUS U3 PAa3IMYHBIX UCTOYHHKOB (CPEIICTBA MacCOBOI
uH(bOpMallK, HAYYHO-TIOMYJISAPHBIE MaTepualbl), paccMaTpUBaTh TJIOOATbHBIE SKOJIOTHYECKHE
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHUE CO37[aBaTh COOCTBEHHBIC MUCHbMEHHBIE W YCTHBIE COOOIICHHS, 00001Ias OHOIOTHYECKYIO
UH(}OPMAIINIO U3 HECKOIBKUX UCTOUYHUKOB, TPAMOTHO HCIIOIb30BaTh MOHATHIHBIN amnmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypcsbl
bu6nuoreka [IOK
1 b 2 .
HOMOTIDL Kt Hayka 05 https://m.edso0.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P t https://m.edso0.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
1
4 HKHSHEASATEILHOCTE KIICTKH o https://m.edsoo.ru/7f41¢292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 4 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3MEHYMBOCTh 9 1 15 bubnmorexa LIOK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 10 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBI 1 OKpYKAIOWas Cpea > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
1
4 Coo01iecTBa ¥ SKOJOTUYECKUE CUCTEMBI 10 https://m.edsoo.ru/7fA1ecT4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 2.5



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoJunyecTBO 4acoB
Hara JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka KonTpoasu IIpakTuyecku
Bcero H3yUYeHHs o0pa3oBaTe/ibHbIE PeCYpPChI
n ble padoThI e padoThlI
bubmuorexa [JOK
buonorus B cucreme
1 1 https://m.eds00.ru/863e6122https://m.eds
HayK 00.ru/863e632a
Mertoapl MO3HAHKS
YKUBOU IIPUPOJBL.
[IpakTuueckas padbora
5 No 1 «Mcrnionb3oBanue 1 05 bubnmoreka [JOK
Pa3IMYHBIX METOJIOB ' https://m.eds00.ru/863e6122
MIPU U3YYCHHUH
OMOJIOTHYECKUX
O0OBEKTOBY
buonoruueckue
3 CUCTEMBI, IPOIIECCHI U 1 bubmmorexa [OK
- 1P https://m.eds00.ru/863e6564
UX U3y4EHHE
XUMUYECKUN COCTaB
4 kietku. Boma u 1 bubmmorexa [JOK
- oA https://m.edso00.ru/863e674e
MUHEpaIbHBIE COITN
5 benku. CoctaB u 1 bubmuoreka [JOK
CTpOeHHE OEeNKOB https://m.eds00.ru/863e6b72
DepMeHTBI — Bu6 OK
6 OMOJIOTHYECKHUE 1 0.5 nosmotexa I

KaTaJIn3aTopBhI.

https://m.edso0.ru/863e6b72



https://m.edsoo.ru/863e6122
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

Jlaboparopnas pabota
Ne 1 «3yuenue
KaTaJIuTUYECKON
aKTUBHOCTH (pepMEHTOB
(Ha mpuMepe amuIIa3bl
WJTU KaTajasbl)»

bu6mmoreka [JOK
! YraeBozEL. JIHIHALL https://m.eds00.ru/863e6870
3 HyxkenHoBble KUCIIOTHI. bubmmorexa [IOK
ATD https://m.edso0.ru/863e6d5¢c
O06o01IeH e 110 TEME
9 "XuMHU4YeCKuil COCTaB bubmmorexa [JOK
" https://m.edso00.ru/863e6e88
KJICTKH
Hcrtopus u meToasl
W3YYCHHUS KIICTKH.
10 Knerounas Teopus.
Knerka kak 1emoctHas
JKUBas CHCTEMa
Crtpoenue
3YKApUOTUYECKOMN
kieTku. JlaboparopHast
pabota Ne 2 «3yueHue
CTPOEHHUs KJIIETOK bubnuorexa [JOK
11 pacTeHuM, )KUBOTHBIX, 0.5 https://m.edso00.ru/863e6ffOhttps://m.eds

rpuboB 1 GakTepuitl noa
MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIIpenaparax u ux
OITHCAaHUE»

00.ru/863e716¢



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

12 OOMeH BelecTB WiIn bubnmoreka [JOK
MeTa00IN3M https://m.edso0.ru/863e766c¢
13 doTOCUHTE3. bubmuoreka [JOK
XeMOCHHTE3 https://m.edsoo.ru/863e7c98
N bu6mmoreka [JOK
14 JHepreTHiccKuid 0omen https://m.edsoo.ru/863e7aae
JKU3HEeHHEBIN UK
KieTku. [enenue
KJIETKU. MUTO3.
JlaGoparopnas padora
15 N3 <I<)Ha6FJ)no eI})II/Ie 05 bubmoreia OK
- a ' https://m.edso0.ru/863e7dc4
MHUTO3a B KJIICTKax
KOHYMKA KOpEIIKa JIyKa
Ha TOTOBBIX
MHKpOIIpernapaTax»
Buocunres Oenka.
16 Peaknusa maTtpuaHoro bubmmorexa [TOK
P https://m.edso0.ru/863e796e
CHHTE3a
17 Tpaucusius — bu6nuorexa [IOK
OnocuuTes Oenka https://m.edso0.ru/863e796e
18 Hexnerounsle ¢popmbl bub6nuorexa [IOK
KU3HU — BUPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
DopMBbI pa3MHOKEHUS
19 https://m.edso0.ru/863e81b6https://m.eds
OpTaHH3MOB 00.ru/863e831e
bu6mmorexa [JOK
20 Meii
cnos https://m.edsoo.ru/863e7f4a
21 O6pa3zoBanue u 05 bu6mmorekxa [JOK

Pa3BUTHC IIJIJIJIOJIOBBIX

https://m.edsoo.ru/863e81b6



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
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

KJIETOK.
O1iog0TBOpEHHE.
JlaGopaTopHas pabota
Ne 4 «zyuenue
CTPOEHHUS MOJOBBIX
KJIETOK Ha TOTOBBIX

MUKpOTIperaparax»
99 WHauBuayanbHOe Bubnuoreka [IOK
pa3BUTHE OPTraHU3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
23 HacneHCTBeHHOZTKH u Enbmiorexa IIOK
https://m.eds00.ru/863e86f2
U3MEHYMBOCTH
3aKOHOMEPHOCTHU
HacJeA0BaHUs
24 IPHAHAKOB. bubmmorexa [IOK
https://m.eds00.ru/863e8878
MounorubpumaHoe
CKpeIllMBaHUe
Jurubpugxoe
CKpeliuBaHue. 3aKoH
25 HE3aBUCHUMOTI'O bubmiorexa [JOK
https://m.eds00.ru/863e89a4
HacJeA0BaHUS
MIPU3HAKOB
CueneHnHoe
HacJeI0BaHUE
MPU3HAKOB.
26 JlaboparopHast pabota 0.5 bubmorexa [JOK

Ne 5 «M3yuenune
pE3yJIBTAaTOB
MOHOTUOPUAHOTO U

https://m.edso00.ru/863e8c60



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

TUTUOPUTHOTO
CKpCIIUBAHUS Y
Npo30(UIIbl Ha TOTOBBIX
MHUKpOTIperapaTax

27

I'eneTnka mosna.
Hacnenosanmue
MPU3HAKOB,
CIICIUICHHBIX C ITOJIOM

bubmuorexa [JOK
https://m.edso00.ru/863e8c60

28

29

N3MeHUYnBOCTb.
HenacnencrBennas
U3MEHYUBOCTb.
JlaGoparopnas pabora
Ne 6. U3yuenune
MOIU(PUKAITIOHHOM
M3MEHYUBOCTH,
[IOCTPOEHHE
BapHAaIlIOHHOTO psJa U
BAPUALIMOHHON KPUBON»

Hacnencteennas
MU3MEHYHUBOCTbD.
JlaboparopHnas pabota
Ne 7. «AHanu3 myrauui
y 1p030(uiel Ha
TOTOBBIX
MUKpOTpernaparax»

0.5

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

30

T'eneTuka uenoBeka

bu6mmorekxa [JOK
https://m.edsoo.ru/863e8d78

31

O06001IeHME 10 TEME
«HacnencTBeHHOCTD U



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

W3MEHUYUBOCTH
OpPraHU3MOB»

32 Cenekius Kak HayKa U 1 bubnnoreka [JOK
IIpoLece https://m.eds00.ru/863e9214
MeTob1 U AOCTUKEHUS

33 CEJICKIIUU PAaCTECHUHN U 1 bubmorexa HOK

HHHp https://m.eds00.ru/863e9214
KUBOTHBIX

34 buotexHonorus kak 1 bubmuorexa [JOK

OTpaciib MPOU3BOJICTBA https://m.eds00.ru/863e9336
OBILEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Ne KoumnuectBouyacos
arau3yd  OJIeKTPOHHbIenM(ppoBbBICOOpPa30BAT
Temaypoxka Bce  KoHTpoJubHbIe IIpakTHyeckue A y P p P
n/ eHus eJIbHbIEpecypChl
o ro padoThI padoThI
DBOJIIOLIMS X METOBI €€ bubmuorexa [JOK
1 1
W3y4YeHUs https://m.edsoo.ru/863ea20e
5 Wcropus pa3Butus 1 bubnnorexka HOK
MIPEACTABJICHUH 00 IBOJIIOITUN https://m.eds00.ru/863e9570
bubnnoreka IIOK
M 1
3 HKPOIBOOIHA https://m.edsoo.ru/863e9cle
IMonmynsums kak
JJIEeMEHTapHasl €IMHUIIA BUAA
4 u 3BoJonuu. JlabopaTopHas 1 05 bubnmoreka [JOK
pabota Ne 1 «CpaBHeHMe ' https://m.eds00.ru/863e99c6
BUJIOB 110 MOP(OJIIOTUYECKOMY
KPUTEPUIO»
BIDKYIITUE CHITBI
5 gneMZII{Iia HbIe (PaKTOPBI) 1 brbmmorexa LTOK
p p https://m.edso0o.ru/863e9da4
SBOJIIOLIMU
6 EctectBeHHbII 0TOOD U €ro 1 bubmuoreka [JOK
dbopmbl https://m.eds00.ru/863e9ed0
Pe3ynbrarel 3BOIOIMY:
IpUCIOCOOTIEHHOCTh
7 OpTraHU3MOB U 1 05 bubnmnoreka [JOK

BHUJ1000pa30BaHME.
JlabopaTopnasipabota No 2
«Omnucanue

https://m.edso0.ru/863e9fde



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

IpUCIOCO0ICHHOCTHOPTaHU3M
au
€E0THOCHTEIILHOTOXapaKTepay

Hanpasnenus u

bu6nmmoreka [IOK

MIPUPOJHBIE ATalITAllNN

8 IIyTUMaKpO3BOJIIOLIUI https://m.edsoo.ru/863e9cle
9 HeobOpaTtumocThaBOIIONINN
10 Wcropus xu3Hu Ha 3emiie u
METO/Ibl €€ N3YUEHHUS
11 ['unoTe3bl mpoucxoKaeHus bubnmnoreka HOK
YKU3HU Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PasButue xu3nu Ha 3emiie 110 bubnnoreka IIOK
3paM U Nepuojiam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaITbI YBOJIOIIH
PACTUTEILHOTO M JKUBOTHOTO
13 mupa. [Ipaktuueckas pabora 05 bubnuorexa [HOK
No 1 «M3yuenune uckomnaembix https://m.edso0.ru/863ea8bc
OCTaTKOB PacTeHUH U
JKUBOTHBIX B KOJUICKIIHSIX)
CoBpemeHHascucTeMaopranu bubnmnorexka HOK
14
YECKOTOMHpA https://m.edso0.ru/863ea48e
OBOJIIOIHTYCTIOBEKA bu6nuoreka [IOK
15
(a"TpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBmwxyumecuisl (GakTopsl) bubmuoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIECTAIUNIBOTIOIIMAY
eJIoBeKa
18 UenoBeueckue pachl 1 bubmmoreka [JOK

https://m.edsoo0.ru/863eaea?



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

YCIO0BCKa

19

20

O06001IeHME 10 TEME
«BO3HHUKHOBEHUE U Pa3BUTHE
SKU3HU Ha 3eMiiey

:‘)KOJ'IOFI/ISIKaKHaYKa

21

Cpenpl oOuTanus u
HKOJIOTHYECKUE (PaKTOPHI

bu6nuoreka [JOK
https://m.edsoo.ru/863eafec

22

AbuoTtnyeckue (HaKTopsl.
JlaGopaTtopnast pa6ora Ne 3.
«Mopdodonornueckue
0COOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOUTAHUS.
Jlaboparopnas pabota Ne 4.
«BnustHue cBeTa HA poCT U
pa3BUTHE YEPCHKOB KOJICYCay»

0.5

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

23

24

25

buotnyeckuedakropsl

DKOJIOTHYECKUE
XapaKTEPUCTUKH MO YJIALIH.
[TpakTryeckas pabora Ne 2
«IToacuét nI0THOCTH
MONYJISIUUNA pa3HbIX BUIOB
pacTeHuin»

Coo01ecTBaopraHu3MoOB —
OMOIIeHO3

0.5

bubmmoteka [IOK
https://m.edso00.ru/863eb348

bu6mmoteka [IOK
https://m.edso0.ru/863eb46a

26

27

DKOJIOTHUECKUECUCTEMBI
(9KOCHCTEMBI)

OCHOBHBIC TTOKa3aTeIN

bubmuorexa [JOK
https://m.edso00.ru/863eb46a

bu6nuoreka [IOK



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

3KOCUCTEMBI. DKOJIOTHUECKUE

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

MUPAMHU/IBI.
CBOMCTBa’KOCUCTEM.
Cykueccus
28 [IpuponnbieskOCHCTEMBI
29 AHTPOTIOTEHHBIEAKOCUCTEMBI
30 buocdepa — 1 bubnmoreka [JOK
riobanbHasdIKOCHCTeMa3eMITH https://m.eds00.ru/863ebb5e
3aKOHOMEPHOCTUCYIIIECTBOBA bubnmnoreka HOK
31 1
HUsI0nochepsl https://m.edsoo.ru/863ebd16
32 YenoBeuecTBO B 1
ouochepe3eman
33 Cocy1iecTBOBaHUETIPUPOIBI U 1 bubnuotexa [HOK
4yeJoBeYecTBa https://m.edsoo.ru/863ebale
O060061IeHEe TEMBI
34  «Coo0riecTBa 1 KOJIOTHYECKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB 34 5

I10 ITPOT'PAMME



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOINMYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

* buonorus, 10 knacc/ [Tonomapésa 1.H., Kopuunosa O.A., Jlomununa T.E.; oz
penakiueit [Tonomapéoii M.H., O01iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3natensckuii ientp «t BEHTAHA-I'PA®y; AkiimoHepHOE 00IIECTBO
«3narensctBO «IIpocBenienre»

* buonorus, 10-11 knaccel/ Auapeesa H.Jl., O61iecTBO ¢ OrpaHU4EHHOI
otBeTcTBeHHOCTHIO « MOl MHEMO3MHA»

* buonorwus, 11 xnacc/ Ilaceunnk B.B., Kamenckwuit A.A., Pyomos A.M. u npyrue
/Tloxn pen. Ilaceunnka B.B., Akinoneprnoe obmiectBo «M3aaTenbeTBO
«IIpocemenue»

METOJINYECKHUE MATEPHUAJIBI 1JI5S1 YUUTEJIA

1. ITonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 10 kiacc.
Metoauueckoe nocobue.- M., Benrana - ['pad, 2019;

2. ITonomapesa U.H., Kopuuiosa O.A., Cumonosa JI.B. - buonorus. 11 knacc.
Metoanueckoe nmocooue.-M., Benrana - I'pad, 2019.

3. [Tonomapena M.H. buomnorus. 10 kinacc. Pabouas terpans. — M.; «BeHTana-
['pad».

4. ITonomapesa U.H. buonorus. 11 knacc. Pabouas Tetpaas. — M.; «Benrana-

['pad».

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

1. «Emunas xomiekius udposeix O6paszoBarenbHbIX Pecypcosy (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexTpoHHbIH yaeOHUK «BroTOTHD).

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenne kmeTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - Oroxmmus

6. http://evolution2.narod.ru/index.htm - sBostorus

7. http://nrc.edu.ru/est/r4/ - buonorudeckas KapTuHa MUpa

8. http://planete-zemlya.ru/ - Tlnanera 3emiist

9. http://ecologysite.narod.ru/index.html - sxomorus

10. http://bio-nica.narod.ru/index.html - ononuka






