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IHHOACHUTEJIBHASA 3AIINCKA

ITpu pa3paboTke mporpaMMbl IO OHOIOTHH TEOPETHUECKYIO OCHOBY IS OTIPEEIICHUS MOIXO0I0B K
(bopMupOBaHHIO COIEPKAHMS YIeOHOTO TpeMeTa «BHOIOTHsD) COCTaBIIIH: KOHIETITYaIbHbIE TIOJIOKCHUS
@I'OC COO o B3anMo00yCIOBIEHHOCTH TIeTel, COIep)KaHus, pe3yIbTaTOB 00ydeHus 1 TpeOOBaHHIA K
YPOBHIO ITOJrOTOBKH BBIITYCKHHUKOB, TIOJIOKEHUS 00 00IMNX IETSIX U MPUHIIMIIAX, XapaKTePH3YIOIINX
COBPEMEHHOE COCTOSHHE CUCTEMBI CpeiHero obuiero oopasoBanus B Poccuiickoit @enepanui, a Takxke
MOJIOKEHHUS O CTIeU(UKe OHOIOTHH, €€ 3HAUSHUH B TIO3HAHUHU JKUBOH PUPOBI U 00ecTieueHHN
CYIIECTBOBaHUs YenoBedeckoro odmectBa. CornacHo Ha3BaHHBIM HOJOKEHUSIM, OMPECICHbl OCHOBHBIE
(YHKLIMY IPOrpaMMBbI 10 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosorum Haét npeacTaBiIeHUE O LENsX, 00 001Iel cTpaTeruy 00y4eHusl, BOCIIUTAHUS U
Pa3BUTHS OOYYAIOLINXCS CPECTBaMHU YUeOHOTO mpeameTa «bronorusy, onpeaenser o0s3aTeabHOe
IpeIMETHOE COJIEp KaHKe, €ro CTPYKTYpY, paclpeeraeH e o pa3iesiaM U TeMaM, PEKOMEHIyeMYIO
MIOCJIC/I0OBATENILHOCTD N3yUYCHHUS y4eOHOTO MaTepuraia ¢ y9€ToM MEeKIPEIMETHBIX U BHYTPHIIPEAMETHBIX
CBSI3€H, JIOTHKH 00pa30BaTeIbHOTO IpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00YyJatOIINXCS.

B nporpaMme 1mo GMONIOTHH TaKKe YUYUTHIBAIOTCS TPEOOBAHUS K MJIAHUPYEMBIM JTHYHOCTHBIM,
MeTanpeIMETHBIM U ITPEAMETHBIM pe3ylbTataM 00y4eHHs B OpMHUPOBAaHUN OCHOBHBIX BHJIOB Y4€OHO-
MI03HABATEIILHOM AEATETbHOCTH/y4eOHBIX ISHCTBHI 00yJYarOIMXCs TI0 OCBOCHHUIO COACPIKAHUS
OHMOJIOTHYECKOT0 00pa30BaHMS.

B mporpamme no 6monoruu (10—11 ximaccel, 6a30BbIi YpOBEHB) peain30BaH MPUHIIHI TPEEMCTBEHHOCTH B
n3y4yeHuu Onosnoruy, 6j1arogaps yemy B Hell IpocMaTpUBaeTCs HAIPaBJICHHOCTh Ha Pa3BUTUE 3HAHUI,
CBSI3aHHBIX C (POPMUPOBAHUEM E€CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS, IEHHOCTHBIX OPUEHTALUI TMYHOCTH,
9KOJIOTHYECKOTO MBIIUICHUS, IPEACTaBICHHH O 30POBOM 00pa3e KU3HU U OEPEIKHBIM OTHOIICHHEM K
OKpyKarolel npupoaHoii cpeze. [loaromy Hapsiy ¢ H3ydeHHEM 00IIEOHOIOTHIECKUX TEOPHUH, a TAKKe
3HAHUH O CTPOCHUHU KUBBIX CUCTEM PA3HOI'O paHra U CYIIHOCTH OCHOBHBIX IMMPOTCKAIOMINX B HUX ITPOIECCOB B
mnmporpaMme 1mo OHOJIOr A YACJICHO BHUMAHUEC MCIIOJIBb30BAHUIO ITOJTYYCHHBIX 3HAaHUU B HOBCCI[HCBHOP'I KU3HU
JUISl peLICHUs IPUKJIaIHBIX 3a1a4, B TOM YMCIie: MPOQUIAKTUKY HACIIEACTBEHHBIX 3a00JIeBaHNUI YeJIOBeKa,
MEIHUKO-TeHETHUECKOT0 KOHCYIbTUPOBaHHS, 000CHOBAHHMS 3KOJIOIMYECKH LeJIecCO00pa3HOro TOBEACHUS B
OKpy>Karoleil MpUPOAHOH cpefie, aHaIu3a BIMSHUS XO3SHCTBEHHON AEATEIIbHOCTH YeJIOBEKa Ha COCTOSIHUE
MPUPOAHBIX U UCKYCCTBEHHBIX SKOCHCTEM. Y CHIIEHHE BHUMAaHU K IPUKJIAIHON HAIIPaBICHHOCTH y4e€OHOTO
npeamera «bHoaorus» NpoANKTOBaHO HEOOXOIUMOCTBIO 00ECTIEUEHHS YCIOBUHN JUISl PELLICHUs! OAHOM 13
aKTyaJIbHBIX 337124 MIKOJILHOTO OMOJIOIMYEcKOro o0pa3oBaHus, KOTOpas Nmpeamnoaraet GopMUpOBaHUE y
00y4arommxcsi ClIocOOHOCTH AN THPOBATHCS K N3MEHEHUSIM TUHAMUYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO
MUpa.

buosorus Ha ypoBHe cpeiHero oduiero oopa3oBaHus 3aHUMaeT BaskHoe MecTo. OHa o0ecrieunBaeT
(dbopmupoBaHue y 00yUaromuxcs MpeJICTaBIeHUH 0 HAyYHOH KapTHHE MHpa, pacliupsieT 1 0000IIaeT 3HaHKS
0 JKUBOU IIPUPOAE, €€ OTINUMUTENBHBIX IPU3HAKAX — YPOBHEBOM OpPraHU3alMi U 3BOJIFOLUH, CO3/1AaET yCIOBUS
JUIS: TIO3HAHMS 3aKOHOB JKUBOW IPUPOJIEI, POpMUPOBaHHS (HYHKIHMOHAIBHOW TPAMOTHOCTH, HABBIKOB
3I0pOBOTr0 U 0€30macHOro 0opasa KHU3HH, IKOJIOTHIECKOTr0 MBIIIICHHS], IEHHOCTHOTO OTHOILIECHHUS K )KUBOU
MPUPOJE U YETIOBEKY.

Bonbimoe 3HaueHne OMOIOTHS UMEET TaKKe JIJISl PEIICHUsT BOCIUTATEIBHBIX U PA3BUBAIOIINX 33]1a4 CPETHETO
o0rmiero o0pa3oBaHusi, conuanu3anyu odydatonmuxcs. M3ydenne O1oaoruu odoecreunBaeT YCIOBUS IS
(hopMUpOBaHUS MHTEIUIEKTYaJIbHBIX, KOMMYHHKAIIHOHHBIX 1 WH(POPMAIIMOHHBIX HABBIKOB, 3CTETHYECKOM
KYJBTYPBI, CIIOCOOCTBYET HHTETPAIMH OMOJIOTHYECKUX 3HAHUH C MPEACTABICHUSAMH U3 IPYTHUX yUEOHBIX
MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUH U reorpaduu. Ha3BaHHbIE MTOJIOKEHUS O IIPeIHA3HAYCHUH
yueOHoro mpeamMeTa «bruosiorusy cocTaBuIl OCHOBY ISl ONIPE/ICIICHHUS TI0X0/I0B K 0TOOPY U
CTPYKTYPHUPOBAHHIO €0 COICPIKaHUs, MPEACTABJICHHOTO B MPOrpaMMe 110 OHOJIOTHH.



OTt60p conmepkanus yaeOHOTO IpenMeTa «brnomorus Ha 6a30BOM YPOBHE OCYIIECTBIIEH C TO3UIUI
KYJIETYPOCOOOPA3HOTO MOJIX0/1a, B COOTBETCTBHU C KOTOPBIM 00yUaroIInecst JODKHBI OCBOUTH 3HAHUS U
YMEHUS1, 3HAYMMBIE JIIIs1 POPMUPOBAHUS OOIIEH KyJIBTYpPbI, ONPEEISIONINE aJICKBATHOE MOBEJICHUE YSIOBEKa
B OKpYKarollel IpupoaHOH cpejie, BOCTpeOOBaHHbBIC B IIOBCEAHCBHOM JKU3HU U MPAKTUYECKOH JICATSIIBHOCTH.
Oco0o0e MecTo B 3TOH cHCTEME 3HAHMI 3aHUMAIOT 3JIEMEHTHI COACPIKAHMUS, KOTOPhIC CIyXKaT OCHOBOM IS
(hopMUpOBaHUs TPEACTABICHHIA O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MUPa U IICHHOCTHBIX
OPHUCHTAIUSAX JTUYHOCTH, CIIOCOOCTBYOIINX T'YMaHU3aI[UN OUOJIOTUIECKOT0 00pa3oBaHusl.

CTpyKTypupOBaHUE COACPKAHUS yUSOHOTO MaTepralia B MpOrpaMMe 1o OMOJIOTHH OCYIIECTBICHO C YYETOM
MPUOPUTETHOTO 3HAYCHWSI 3HAHNUH 00 OTIIMYUTEILHBIX OCOOSHHOCTSIX dKUBOW MIPUPO/IBI, O €€ YPOBHEBOM
OpTaHU3aIMy ¥ SBOJIOIHU. B COOTBETCTBHH C 3THM B CTPYKTYpe YUIEOHOTO MpeaMeTa « BHONOTHs BhIIEIICHBI
CIICAYIOIINE COMIepKATEbHbIC JINHUH: «BHOIOrus Kak Hayka. MeTo bl HaydyHOTO Mo3HaHUsD», «KieTka kak
OmoJytornueckas cucreMay, «OpraHnm3M Kak OnoJiormueckas cucremay, «CucremMa 1 MHOT000Opas3ue
OPTraHUYECKOr0 MHPay, « DBOJIOIHS YKUBOH MPUPOABD», « DKOCUCTEMBI U MPHUCYIIHE UM 3aKOHOMEPHOCTHY.

e n3ydenus yueoHoro npeamera «bruonorus» Ha 6a30BOM ypoBHE — OBJIaZICHUE 00YUaOIIUMUCS
3HAaHUSIMU O CTPYKTYPHO-(QYHKIIMOHAIBHON OpraHU3aliy KHUBBIX CUCTEM Pa3HOTO paHra u NpuoOpeTeHue
YMEHHUH UCIOIb30BaTh 3TH 3HAHUS IJIs1 TPAMOTHBIX JEHCTBUM B OTHOIIEHUH OOBEKTOB KUBOW PUPOIBI U
pelIeHHS Pa3IHYHbIX KHU3HEHHBIX TIPOOIeM.

JocTiwxeHnne uenu u3ydeHus yueoHoro npeamera «brnonorus» Ha 0a30BOM ypoBHE 00€CIedMBaETCs
peLICHUEM CIIeIYIOIIHNX 3a1a4:

OCBOEHHUE O0YJAIOIINMUCS CHCTEMBI 3HAHUH O OMOIIOTHIECKUX TEOPHSIX, YICHHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, IPaBHIIaX, CIIy>KAIIMX OCHOBOH /st (JOPMHUPOBAHHUS MTPEICTABICHUH O
CCTCCTBCHHO-Hay‘IHOﬁ KapTUHE MHpa, O METOAaX HAYYHOI'0 IMMO3HaHUsA, CTPOCHHUU, MHOFOO6paSI/II/I u
OCO6CHHOCT$1X JKHMBBIX CUCTCM Pa3HOIr'0 YpOBHA OpraHru3alivy, BbIAAIOINUXCA OTKPBITUAX U COBPEMEHHBIX
HCCIICIOBAaHUSAX B OMOJIOTHH;

(dbopmupoBaHue y 00y4aroIuXcsl TO3HABATEIBHBIX, HHTEIUIEKTYAIBHBIX U TBOPYECKHUX CITOCOOHOCTEH B
mpoliecce aHaIM3a JaHHBIX O MyTSIX pa3BUTHsI B OMOJIOTUY HAYYHBIX B3TJIS/IOB, WIEH U TIOJXO/IOB K H3YUCHHIO
JKUBBIX CHCTEM Pa3HOI0 YPOBHS OpraHU3aLlUu;

CTaHOBJICHHE Y O0YYaOIMXCsl 00Iel KyabTyphl, GYHKIMOHAIEHOW TPAMOTHOCTH, Pa3BUTHE YMEHUH
OOBSICHSITH U OLICHUBATH SIBIICHHUS OKPYKAIOIIETO MUPA )KUBOW TIPUPOJIBI HA OCHOBAHUHW 3HAHWH M OIIBITA,
MOJYYEHHBIX TP U3YYCHUU OMOJIOTHY;

(hopMupoBaHue y 00yUarOIIMXCS YMEHUM HUTFOCTPUPOBATH 3HAYCHHE OMOIOIMUYSCKUX 3HAHUHN B
HpaKTH‘IeCKOﬁ ACATCIIBHOCTHU Y€JI0OBCKA, Pa3BUTUN COBPEMCHHBIX MEAUIIMHCKUX TEXHOJOTUH U
arpoOMOTEXHOJIOTU;

BOCIITUTAHHUEC y6e)K[IéHHOCTI/I B BO3MOXHOCTH ITO3HAHUS YEJIOBEKOM KUBOU IIpUpOabI, HGOGXOJII/IMOCTPI
OepeXHOTO OTHOIIEHHS K HEH, COOIOICHHSI STHUECKUX HOPM IIPH MTPOBEIACHUN OHOIOTHYECKUX
HCCIICIOBAHUM;

OCO3HaHUE IIEHHOCTH OMOJIOTUYECKUX 3HAHUH [ TIOBBIIIEHHS YPOBHS 3KOJIOTHYECKOM KYIbTYPBI, IS
(hopMHpOBaHUS HAYYHOTO MHPOBO33PEHUS;

MIPUMEHEHNE MPUOOPETEHHBIX 3HAHUIA U YMEHH B TOBCETHEBHOM KU3HU JIJIs1 OLIEHKH TIOCIEACTBHUI CBOEH
JEeSTeTbHOCTH TI0 OTHOIIIEHHIO K OKPY’KaIoIIel cpene, COOCTBEHHOMY 37I0pOBbI0, 000CHOBAaHUE H
co0JIroIeHre Mep IPOPHIIAKTUKH 3a00JICBAaHHIA.

B cucteme cpentero obiero oopa3oBanus «buonorus», nsydaemas Ha 0a30BOM YPOBHE, SIBJISETCS
00s13aTeIbHBIM YUEOHBIM ITPEIMETOM, BXOASIINM B COCTAB MpeaMeTHOM 001acT «ECTeCTBeHHO-HAyYHbBIC
NPEIMETHD.



Juis nzydenust 6nonorny Ha 6a30BOM ypOBHE CpenHero oomero oopazoBanus oTBoauTcs 68 qacos: B 10
kimacce — 34 gaca (1 gac B Hememo), B 11 kmacce — 34 gaca (1 4ac B HeIEI0).



COJEP)KAHME OBYYEHUA
10 KJIACC
Tema 1. buoJsiorust kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMH U IPYTHMH €CTECTBEHHBIMH
HaykaMH, Guinocopueid, ITUKON, ICTETUKOM U npaBoM. Pons Ouonoruu B opMUpOBaHUN COBPEMEHHON
HAY4YHOU KapTuHBI Mupa. CucreMa OMOJOrHYeCKHX HaYK.

MGTOI[I)I MO3HAHMS )KUBOM IMPpUPOAbI (Ha6J'IIOI[eHI/IC, SKCIICPUMCHT, OIMMCAHUC, USMCPCHUC, KHaCCI/I(bI/IKaHI/ISI,
MOACIIUPOBAHUC, CTATUCTUYCCKAA o6pa60T1<a IlaHHI:IX).

JdemoncTpanun:
Iloptpetsl: Y. lapeun, I'. Menaens, H. K. Konsios, JIx. Yorcon u @. Kpuk.

Tabmumet 1 cxeMbl: «MeTOoTbI TO3HAHWS JKUBOW MTPUPOIBD.

JlabopaTopHble M MPpaKTHYeCKUe PadOTHI:

[paktuueckas padora Ne 1. «Mcmonb30Banne pa3IMYHBIX METOIOB MTPHU U3YYCHUH OMOJIOTMYECKUX
0OBEKTOBY.

Tema 2. ’KuBble cucTeMbI M HX OPTraHU3ALMA.

JKusbie cuctemsl (OMOCHCTEMBI) Kak IpeaMeT u3ydeHus Onomoruu. OTINdne JKUBBIX CHCTEM OT
HEOPraHUYECKOW MPUPOJIBL.

CpoiicTBa OMOCHCTEM U UX pa3HOOOpasre. Y POBHU OPraHU3alN OMOCUCTEM: MOJIEKYIISIPHBIHN, KIIETOUYHBIN,
TKaHEBBIH, OpraHN3MEHHBIH, MTOMYIAIIIOHHO-BHIOBOH, YKOCHCTEMHBIN (OMOTEOIEHOTHIECKHIT ), OOC(epHBIH.

JdemoHcTpanum:

Tabaunel U cxeMbl: «OCHOBHEIE IIPU3HAKHU KU3HUD, «ypOBHI/I OpraHu3anuu JKHBOH OpupoabD).

O6opynoBanue: Moenb Monekynbl JTHK.
Tema 3. Xumuyeckuii cOCTaB M CTpPOEHNE KJIETKH.

XUMHUYSCKUH COCTAB KICTKH. X MMHUYECKHE JICMEHTHI: MaKpO3JIE€MEHTbI, MUKPO3JICMCHTHL. Boz[a n
MHHCPAJIBHBIC BEIIECTBA.

(DyHKLII/II/I BOAbI 1 MUHCPAJIbHBIX BCIICCTB B KIICTKE. HO,I[,Z[ep)KaHI/Ie OCMOTHYECKOro OajlaHca.

Benxu. CocraB u ctpoeHue 6enKoB. AMHHOKHCIOTHI — MOHOMEPBI OenkoB. HezameHuMble 1 3aMeHUMbIe
AMHHOKHCIIOTBl. AMUHOKHCIIOTHBIN COCTaB. Y POBHU CTPYKTYPbI OSIIKOBON MOJIEKYJIBI (TIEpBHYHAS,
BTOpHYHAsI, TPETHYHASA U YETBEPTUYHAS CTPYKTypa). XUMHUUECKUE CBOMCTBa OenkoB. bruonornueckue
(yHKIUHN OENKOB.

depMeHTHI — Ononornueckue Katanuzaropsl. CTpoeHue GepMeHTa: akTUBHBIN LEHTp, CyOcTpaTHas
cneunduanocts. Kopepmentsl. Buramunbl. OTnnuus pepMeHTOB 0T HEOPraHUYECKUX KaTallu3aToOpOB.

YrieBoabl: MOHOCaXapu bl (TIIFOK03a, pru0o3a U Ae30KCHpr003a), Tucaxapubl (caxaposa, JIaKTo3a) ’
royicaxapu bl (Kpaxmadi, TIUKOTEH, [IeJUTI0I103a). bronornveckue (yHKIMH yTIEBOJIOB.

Jlunuapr: Tpurnuuepuasl, pochonunuapl, crepousl. [ napodunasHo-ruapodoOHbIe CBOMCTBA.
Buonornueckue ¢pynkunu nunuaoB. CpaBHEHHE YIIEBOAOB, OSIKOB U JIMMUIOB KaK HCTOYHUKOB SHEPTUH.



Hyxnennossie kucnoter: JIHK u PHK. Hykireotn st — MOHOMEpHI HYKIIEHHOBBIX KACIOT. CTpOoeHHE U
¢yaxmun [JHK. Ctpoenne u pynkunn PHK. Bugst PHK. AT®: ctpoenne u GpyHknm.

HuTonorus — Hayka o kietke. Kiierounast Teopus — mpuMep B3auMoIeHCTBUS ujieil 1 (hakTOB B HAYIHOM
mo3HaHuH. MeTobl N3yUeHHsI KIIETKH.

Knerka kak nenoctHast xuas cucrema. O0mmye Npu3Haky KIETOK: 3aMKHYTasl HapyKHas MeMOpaHa,
moutekynbl JJHK kak renernueckuii anmapar, ciucreMa CHHTE3a Oerka.

Tunel KIETOK: 2yKaprUOTHIeCKas U pokapuoTHueckas. OCOOCHHOCTH CTPOCHHS MTPOKAPUOTUICCKON KICTKH.
Krnerounas crenka 6axrepuii. CTpoeHune 3yKapruoTHIecKoil kireTkd. OCHOBHBIC OTIMYNS PACTUTENHHOM,
JKHBOTHOM W TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KIIETOYHAs CTEHKA, INIMKOKAINKC, X (yHKuuu. [Inasmatuueckas
MeMOpaHa, e€ cBoiicTBa U (pyHKnu. L{uromnazma u e€ opranounnbl. OgHOMEMOpaHHBIE OPTaHOUIBI KIETKH:
OIIC, annapat ['onbaxuy, m130coMbl. [101yaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHAPUH, ITACTUIBI.
[IponcxoxneHne METOXOHIPHA 1 TUTacTUA. Buapl mmactun. HemeMOpaHHBIE OpTraHOUIBI KIIETKHA: PHOOCOMBI,
KJIETOYHBIN LIEHTP, LEHTPUOJIHU, PECHUYKH, )KTYTUKU. DYHKIIMY OPraHOUIOB KJIETKH. BriroueHusl.

SAnpo — perynaTopHblii neHTp kieTku. CTpoeHue aapa: saepHasi 0005109ka, Kaproria3ma, XpOMaTHH,
SIIPBILIKO. XPOMOCOMBL.

TpaHCHOPT BELIECTB B KIIETKE.
JdemoHncTpauuu:

Hoptpertsr: A. JleBenryk, P. I'yk, T. llIsann, M. lneitnen, P. Bupxos, . Yorcon, ®. Kpuk, M. Yunkusc,
P. ®panknun, K. M. bap.

[Tnarpammel: «Pacnpenenenye XMuMUYECKUX 3JIEMEHTOB B HEXKUBOU NpUpoey, «PacnpeneneHne XuMHYECKUX
3JIEMEHTOB B )KMBOU IIPUPOLEY.

Tabmuusl u cxemsl: «[lepuoguueckas TabnuIa XUMHYECKUX 3JIEMEHTOBY, «CTPOEHHE MOJICKYJIbI BOJBIY,
«buocunTes Genkay, «CTpoeHre MOJIeKyIbl Oenkay, «Ctpoenne GpepMenTa», « HykiIenHoBbIe KUCIOTHI.
JHK», «Ctpoenne monexynsl ATD», «CTpoeHue 3yKapuoTHUECKOH KIIeTKn», « CTpoeHHe KUBOTHOM
KIETKI», «CTpOeHHe PaCTUTENbHON KIETKN», «CTpoeHHE IPOKapHOTHUECKON KIETKN», «CTpoeHue aapa
KIIETKI», «YTIeBOAB, «JIUmuab».

O0opy0BaHKe: CBETOBOM MUKPOCKOII, 000PYI0BaHUE JIJIsl TIPOBEICHUS HAOJIFOICHUH, H3MEPEHUA,
HKCIIEPUMEHTOB, MUKPOIIPEapaThl PACTUTENbHBIX, )XKMBOTHBIX H OaKTEPHAIBHBIX KJIETOK.

JlabopaTopHble M MPaKTHYeCKUe PadOTHI:

JlaboparopHast pabota Ne 1. «M3ydeHne kaTaIuTHYECKOH aKTUBHOCTH ()epPMEHTOB (Ha MPUMEPE aMHIIa3bl HITH
KaTaJia3bl)».

JlaGopartopHas padota Ne 2. «/3ydeHue CTpOCHHUS KICTOK PACTEHH, dKUBOTHBIX M OaKTEpUi 10
MHKPOCKOIIOM Ha 'OTOBBIX MUKPOIIpE€IIapaTax u UuX OIMMCaHUC).

Tema 4. KusHeaeaTe IbHOCTH KJIETKH.

OOMeH BeniecTB, WM MeTa00Iu3M. ACCUMUIIAIMS (TUIACTUYECKHUI OOMEH) U IUCCUMIIIAIIUS (SHEPTETHUECKUI
0o0MeH) — JIBe CTOPOHKI €IMHOTO TpoIiecca MeTabonu3Ma. Posbh 3aKk0OHOB COXpaHEHUsI BEIECTB U SHEPTHH B
IIOHUMAaHUU MeTa00IMU3Ma.

Tunel oOMeHa BemiecTs: aBTOTPOoGHBIN 1 reTepoTpodHbil. Ponbs pepmenTOB B 00MEHe BeLIeCcTB U
MIPEBPALEHUN YHEPTUHU B KIIETKE.



®dorocunTe3. CBeToBas u TeMHOBas (a3el porocuaTesa. Peaknnu hotocunaTte3a. hHEeKTHBHOCTD
(hotocunTesa. 3HaueHune GOTOCHHTE3A IS KU3HU Ha 3emiie. Biusaue ycinoBuit cpeapl Ha (pOTOCHHTES
CTIOCOOBI MOBBIIICHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3NpyoIre 6akTepun. 3HaueHHe XeMOCHHTEe3a ISl )KU3HU Ha 3eMIle.

OHepretudeckuii 0OMeH B KieTke. PaciiieruieHue BeIecTs, BbIJIICHHE U aKKYMYJIMPOBaHUE SHEPTUU B
KIIETKe. DTarbl SHepreTrudeckoro ooMena. ['nukonus. bposkenue u ero Buabl. KucnopoHoe OKUCICHHE, WITH
KiIeTogHoe apixanue. Oxucnurensaoe Gochoprmmponanue. I GEKTUBHOCTL SJHEPTETHUSCKOTO0 OOMEHa.

Peakrnu maTpuanoro cuaTe3a. ['enerndeckas nadopmanwst u JJHK. Peanmmzamnus renetndaeckort mHGOpMaIiim
B KJIeTKe. ['eHeTnueckuid Ko 1 ero cBoiictBa. Tpanckpumniius — MmaTpuuHbiii cunte3 PHK. Tpancnsmus —
OouocuHTe3 Oenka. Dtarsl TpaHcsi. KonrnpoBanue aMiHHOKHCIIOT. Pois prbocoM B OnocuHTE3e Oerka.

Hexnerounsie ¢popmsl sxu3an — BUpYChl. VicTopus otkpsiTus Bupycos (. 1. UBanoBckwuit). OcoOeHHOCTH
CTPOCHUS U )KU3HEHHOTO KA BUpYcoB. bakreprodaru. bone3Hu pacteHuid, )KUBOTHBIX M YEIIOBEKa,
BEI3bIBaeMble BUpycamu. Bupyc nmmyrnonedunmra yenoseka (BUY) — Bozoymutens CIIN{a. ObpaTHas
TPaHCKPHIILUS, peBepTasa u nHrerpasa. [Ipopunaktika pacnpocTpaHeHusi BUPYCHBIX 3a00JICBaHUH.

JdemoncTpauuu:
Hoptpetsr: H. K. Konsios, J. . Banosckuii, K. A. Tumupsizes.

Tabnuiel ¥ cxembl: «TUnbl TUTaHUAY, «MeTabonu3my», «KMUTOXOHAPHUD», « DIHEPTECTUYCCKUN OOMEH»,
«Xnopomnacty, «®otocunres», «Ctpoenue JHK», «Ctpoenue u pyHKIMOHUpOBaHUE reHay, «CHHTE3
Oenkay, «['eHeTnueckuii kom», «Bupycer», «bakrepuodarny, «CTpoeHue 1 )KU3HEHHBIH UK BUpYyca
CIINda, 6axTeprodaray, «Pemmukarus JHK».

Oo6opynoBanue: Moaenu-anmnkauu «Y nsoerue JJHK u tpanckpurniusy, «buocunres 6enka», «CtpoeHue
KJIETKW», MoJienb cTpykTypsl JTHK.

Tema 5. PazmHo:xeHMe U HHIAUBUAYAJIBbHOC PAa3BUTHE OPraHU3MOB.

KiteTouHbIi UK, WIK )KU3HCHHBIN UK KieTku, HTepdasza u mutos. [Iporeccel, npoTeKaroiime B
uHTepdaze. Permukanms — peakuus matpuunoro cuare3a JJHK. Crpoenne xpomocoM. XpoMocoMHEIH HAbop
— KapuoTHM. J{MMIOUIHBIN U TalIONIHBIA XPOMOCOMHBIE HA0OpHI. XpoMaTuabsl. LlnTomoruyeckre OCHOBBI
Pa3MHOXKEHUS U UHAUBUAYAJIbHOIO PAa3BUTUSI OPraHU3MOB.

Henenne xietkn — Muto3. Ctaguu muto3a. [Iporecchl, mpoucxosire Ha pa3HbIX CTAIUIX MUTO3A.
buonornueckuii CMBICII MUTO3A.

[Iporpammupyemast THOEIH KIETKH — aroITo3.

q)OpMLI PAa3SMHOKCHUA OPTaHU3MOB: 0eCII0JI0€ U MOJIOBOE. BI/II[LI Oecronoro Pa3MHOXCHUA: JCJICHUEC HAIBOC,
ITOYKOBAHHUEC OJHO- 1 MHOI'OKJICTOYHBIX, cnopoo6pa3OBaHHe, BEr€TaTUBHOC Pa3MHOXKCHUEC. I/ICKYCCTBeHHOC
KIIOHUPOBAHUE OPTraHU3MOB, €10 3HAYCHUC NJIA CCJICKIINU.

ITonoBoe PAa3MHOXKCHUC, €0 OTJINYUA OT Oecronoro.

Meiio3. Cragun Meiiosa. [Iporeccsl, nporcxoasaiue Ha cTagusax Meiiosa. IloBenenne xpomocom B Melo3e.
Kpoccunrosep. buonoruueckuii cMbICi U 3HaU€HHE MeH03a.

I'ameTorenes — mpounecce 06p330BaHI/I$I IMOJIOBBIX KJICTOK Y JXKUBOTHBIX. IlonoBeIC Kene3bl: CEMCHHHUKH U
SIMYHUKH. O6pa3OBaHI/Ie " pa3BUTHUC NOJOBLIX KJIIECTOK — I'aMCT (CHepMaTOBOI/I,Il, HﬁHeKHeTKa) — CIIEpMAaTOIrcHE3
u oBorenes. OcoO0eHHOCTH CTPOCHUA ﬂﬁHeKHeTOK " CrIepMaTo30U10B. OHJ'IOI[OTBOpeHI/Ie. HapTCHOI‘CHC3.



NnnuBunyansHoe pa3BuTHe (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (AMOpPHOTeHe3). DTarbl
SMOPHOHATILHOTO Pa3BUTHUS Y TIO3BOHOYHBIX KUBOTHBIX: APOOJICHHUE, TACTPYIISIINS, OPTaHOTEHE3.
[TocTamOproHaNbHOE pa3BuTHE. THIH TOCTIMOPHOHATILHOTO PA3BUTH: TIPAMOE, HEMIPSAMOE (JTHIHHOTHOEC).
Bnusitaue cpeibl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIOCOOHBIC BHI3LIBATH BPOXKJIEHHBIC YPOICTBA.

Poct u pasButHe pactenuii. OHTOTeHE3 IBETKOBOTO PACTEHHS: CTPOSHIE CEMEHH, CTaINN Pa3BUTHA.

JdemoncTpanun:

Tabnuie! u cxembl: «DOpMBI Pa3MHOKCHHS OPTaHU3MOBY, «J[BOITHOE OILJIOJOTBOPEHHUE Y IIBETKOBBIX
pacTeHui», «BereraTUBHOS pa3MHOKCHHUE PACcTeHUI», «JleaeHue kineTku Oakrepuii», « CTpOSHHUE MOJIOBBIX
KJIETOK», «CTpoeHune XpoMocoMbl», «Kimerounsrit mukmny, «Pemnukarus JJTHK», «Mutosy, «Meitosy, «[Ipsmoe
U HEMpsMoe pa3BUTHEY, «['aMeToreHe3 y MIICKOIUTAIOIINX U YeTIOBeKa», « OCHOBHBIC CTaIUH OHTOTCHE3a.

O6opynoBaHue: MUKPOCKOII, MUKpoMpenapaTsl «CriepMaTo30ubl MICKOITUTAIOLIETOY, «SIiHleKIeTKa
MJIEKOMUTAIONIEeT0», «KaproknHe3 B KJIeTKaX KOpelIKa JIyKay, MarHUTHasi MOJIeTb-allTuINKaIus «Jlenenue
knetkm», moaens JJHK, Mmonens metadazHol XpOMOCOMBI.

JlabopaTopHble M MPaKTHYeCKHe PadOTHI:

Jlaboparophas padota Ne 3. «HaOmroieHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKA JTyKa Ha TOTOBBIX
MUKpOIpenapaTax.

Jlaboparopras padora Ne 4. «M3y4eHne CTPOSHHS MOJIOBBIX KIIETOK HAa TOTOBBIX MUKPOIIPENapaTaxy.
Tema 6. HacsieicTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

HpC,I[MeT " 3a1a4M rCHCTUKU. I/ICTOpI/ISI Pa3BUTHUA I'CHCTHUKU. Pomn OUTOJIOTUH U 3M6pI/IOJ'IOFI/II/I B CTaHOBJICHHUHU
TCHCTHUKU. BKJ'Ia,Z[ pOCCHﬁCKHX u 3&py6e)KHBIX y‘IéHLIX B pa3BUTHUC I'CHCTHUKMU. MGTO,Z[BI T'CHCTHKHA
(FH6pHHOHOFH‘ICCKHﬁ, HHTOFGHGTI/I‘IGCKHI\/'I, MOJ'IeKy.l'IHpHO-FeHeTH‘IeCKHﬁ). OCHOBHBIEC T€HETUUCCKHE TTOHSTHS.
I'eneTnueckas CHUMBOJIMKA, UCIIOJIB3YyEMAs B CXEMaAX CerHlI/IBaHI/Iﬁ.

3aKOHOMepHOCTI/I HacCJICAOBaHU IPU3HAKOB, YCTAHOBJICHHBIC I. MGHI[GJ'IGM. MOHOFI/I6pI/I,Z[HOG CKpCIIBAaHHUC.
3aKoH eI[I/IHOO6paSI/I$I FI/I6pI/IILOB IEPBOIo MMOKOJICHU. HpaBI/IJ'IO JAOMUHUPOBAHUS. 3aKkoH PpacuiCIJICHUA
MMPU3HAKOB. I'unore3a ancroTel ramet. IloiHOE M HEMMOIHOE AOMHUHHUPOBAHUC.

I[I/IFI/I6pI/II[HOC CKpCIIMBaHHUC. 3aKOH HE3aBUCHMOTO HacCJICAOBAHUA IPU3HAKOB. HHTOFGHGTI/I‘IGCKI/IG OCHOBBI
ILI/IFI/I6pI/IZ[HOFO CKpCIIBaHMA. AHaJ'IH3I/IpyIOH_Iee CKpCIIBaHHUC. Hcnonp3oBanue AHAJIM3UPYIOLICTO
CKpCIIMBAaHUA IJIA1 OTIPEACIICHUSA I'CHOTHUIIA ocoou.

CHCHJ’ICHHOC HacCJICAOBAHUC MPU3HAKOB. Pabora T. MopraHa I10 CIUCTIJICHHOMY HACJICAOBAHUIO T'CHOB.
HapymeHHe CHCTJICHUS TCHOB B PE3YJIbTATC KPOCCUHIOBEPA.

XpOMOCOMHaH TCOpUS HACICACTBCHHOCTH. I'eneTuueckue KapThbI.

I'enetuxa nosna. XpoMOCOMHOE OIpeiesIeHUe 1oj1a. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI. ['OMoraMeTHble 1
reTeporaMeTHble opranusmsl. HacnenoBanue Npu3HakoB, CLHEIUIEHHBIX C ITOJIOM.

M3MenunBoCTh. BUJIbl ©3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJI€CTBEHHAs. Polib cpelibl B
HEHACJICJICTBEHHON M3MEHUYMBOCTH. XapaKTEPUCTHUKA MOAU(PUKAIIMOHHONW N3MEHYUBOCTH. BapuannoHHbIi
pAn ¥ BapuaroHHasa Kpuas. Hopma peakuuu npusHaka. KonndyecTBeHHbIE U KaUE€CTBEHHBIE MPU3HAKU U X
HOpMa peaknuu. CBo¥McTBa MOTM(UKATMOHHON H3MEHUYHUBOCTH.



HacnencrBeHnHast, Wiv reHOTHIINYECKAs!, U3MEHYMBOCTh. KOMOMHATHBHAS N3MEHYMBOCThL. MeH03 U MOJI0BOM
MIPOIIECC — OCHOBA KOMOMHATHBHON N3MEHYMBOCTH. MyTallnOHHAs N3MEHIMBOCTh. KitaccuduKarums My Tarwii:
TeHHBIE, XPOMOCOMHEIE, TeHOMHBIE. YacToTa 1 mpu4rHEI MyTaluii. MyTarensbie (hakTopbl. 3aK0oH
TOMOJIOTUYECKUX PAIOB B HaciecTBeHHOM n3aMenunBocT H. Y. BaBunosa.

BHCHI[CpHaH HaCJICACTBCHHOCTh U HBMCHYHMBOCTD.

I'eneTtuka gemoBeka. Kaprortumn genoeka. OCHOBHBIC METOIBI TEHETHKH YEJIOBEKA: TCHEAIOTHISCKUM,
OJM3HEIOBBIN, IUTOTEHETHYECKUH, OMOXUMITYECKHN, MOJIEKYIISIpHO-TeHeTHYeCKIit. COBpeMEHHOe
oTIpe/ieICHIE TEHOTHIIA: TIOJTHOTEHOMHOE CEKBEHHUPOBAaHNE, TCHOTHITHPOBAHKE, B TOM YHCJIE C TIOMOIIIBIO
[TI[P-ananu3a. HacnencTBeHHBIC 3a00JIeBaHMS YeIOBEKA: TeHHBIC 00JIe3HH, OOJIC3HU C HACIIEICTBEHHOM
MPEIPaCIIOIOKEHHOCTEI0, XpPOMOCOMHEIE 0oe3Hu. CoOMaTHYECKHUE U TeHepaTUBHBIC MyTaliu. CTBOJIOBBIC
KJIeTKU. [[puHIMITBI 310pOBOT0 00pa3a )KU3HH, JUATHOCTUKHU, MPO(PHIAKTUKY U JICUCHUS TCHETUISCKUX
0ose3Heil. MeIMKOo-reHeTHUeCKOe KOHCYIbTUPOBaHNE. 3HAYCHHE MEIMIIMHCKON TeHETUKH B
MIPEeIOTBPAICHUN U JICYCHUN TeHETHIECKNX 3a00JIeBaHNH YeI0BeKa.

JdemoHcTpanum:

Hoprpetst: I'. Menpens, T. Mopran, I'. e ®pu3, C. C. Uetsepukos, H. B. Tumodeen-Pecosckuii, H.
. BaBuos.

Tabauiel ¥ cxembl: «KMOHOTUOPUTHOE CKPEIUBAHUE U €T0 [IMTOTCHETHYECKAs OCHOBAY, «3aKOH
PACIICIUICHHS U €0 IUTOTEHETUYECKasi OCHOBA», «3aKOH YHCTOTHI raMeTy, «/{UrHOpHIHOE CKPEIIIMBAHUCY,
«lIuToNMOrNYecKre OCHOBBI TUTUOPUTHOTO CKPEIIUBaHUY, «Meio3y, «B3anMoaeiicTBre aJljIeIbHBIX TEHOBY,
«"eHeTndecKue KapThl paCTCHUM, )KUBOTHBIX U YEJIOBEKay», «I €HEeTHKA M0Jay, «3aKOHOMEPHOCTH
HacJEeAO0BAHMUSI, CLEIJIEHHOTO € MOJIOM», «KapuOTHIIBI YeTOBEKA U AKUBOTHBIX», «BUIAbl N3MEHUUBOCTIY,
«MonndukannoHHast I3MEHINBOCTEY, «HacnenoBanue pesyc-hakropay, «I eHeTrka rpymnm KpoBu»,
«MyTanuoHHasi U3MEHYUBOCThHY.

Ob6opynoBaHue: Moeu-anuimkanuu «MoHoruOpugHoe cKperuBanney, «HemnonHnoe qoMuHupoBanue»,
«AurnOpugHoe ckpemuBanuey, «llepexpéct xpoMocom», MUKPOCKON U MUKpoIrpenapat «/po3oduma»
(HopMma, MyTanu (GOpMbI KPBIIILEB U OKPAcKH Tefa), repoapuit «I opox moceBHOM».

JlaGopaTopHble U IPaKTHYeCKUE PA0OThI:

JlaGoparopHas padota Ne 5. «M3ydeHue pe3yibTaTOB MOHOTMOPHIHOTO U AUTHOPUIHOTO CKPEITUBAHMS Y
Jp030(UITBI HA TOTOBBIX MUKPOTPENapaTaxy.

JlaGoparopHas pabota Ne 6. «3ydeHne MOIUPUKAITUOHHOW W3MEHYMBOCTH, TIOCTPOCHUE BapUAIHOHHOTO
pslla ¥ BapUallMOHHON KPUBOW.

JlaGopartopHas padota Ne 7. «AHaiin3 MyTanui y Apo30Quiibl Ha TOTOBBIX MHUKPOIperapaTaxy.
[IpakTiueckas padora Ne 2. «CocraBieHHEe U aHATN3 POJTOCIOBHBIX YEIOBEKAY.
Tema 7. Cenexumst opranu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiys Kak HayKa U IpoLecc. 3apoKIeHue celleKuu u nomectukanus. Yuenue H. Y. Bapunosa o
LIEHTPaX MPOUCXOXKICHUS U MHOTOOOpa3Hst KyJIbTYPHBIX pacTeHU. L{eHTphI MPONUCX0XKIEHUS TOMAITHUX
*KUBOTHBIX. CopT, MOpoAa, TaMM.

CoBpeMeHHBIE METO/IBI CENEKIMH. MacCOBBIA M MHAWBUAYaJILHBIN OTOOPHI B CENEKLIMU PACTEHUH U
XKHUBOTHBIX. OLleHKa SKcTephepa. biauskopoacTBeHHOE CKpeluBanue — MHOpUAMHT. YucTas TuHuS.
CkpemuBaHye YUCThIX JIMHUHN. ['eTepo3uc, wim rubpuaHas cuina. HeponcTBeHHOE CKpelIMBaHHE —
ayropuauar. Otnanénnas ruopuau3anys u e€ ycnexu. MIcKycCTBEHHBIN MyTareHes U MOoJTy4YeHre
MOJMIUIONA0B. JIOCTHXKEHUS CENEKIUU PACTEHNUM, )KUBOTHBIX U MUKPOOPIraHU3MOB.



buoTtexHomOTHs KaK OTpacib MPON3BOACTBA. | eHHas HHKeHepHs. DTarbl co3aanus pekomonHantHor JJHK n
TpaHCTeHHBIX opraHm3MoB. Kierounas nmkenepus. Knerounsie KyiabTypbl. MUKPOKIIOHAIEHOE Pa3MHOXKECHHE
pactennii. KimoHupoBaH#e BEICOKOIPOAYKTUBHBIX CETbCKOX03IHCTBEHHBIX OPTraHU3MOB. JKOJIOTHYECKUE U
studeckue npodaemsl. MO — reHeTHuecKkr MOTUPUITMPOBAHHEBIC OPraHU3MBI.

JleMoHCTpanwm:
Hoprperst: H. N. Basuios, Y. B. Muuypus, I'. [I. Kapneuenko, M. ®@. IBaHoB.

Tabauiel ¥ cxembl: kapTa «L{eHTpBI MPOUCXOXKACHUS U MHOTOOOPAa3usl KYJIbTYPHBIX pacTeHuit», «[loposl
JOMAIITHIX KHBOTHBIX», «CopTa KyIbTYypHBIX pacTeHuity, «Otnanénnas ruopuanzanus», «PadboTs
akagemuka M. @. Banosay, «llomummonmnsy, «O0BEKTH OMOTEXHOIOTUNY, «KIleToUHbIE KyTBTYpHI U
KIIOHHpOBaHHEY», «KOHCTpynpoBaHUE U TEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKA TUIOOB M KOPHETUTOIOB TUKUX (OPM U KYJIBTYPHBIX COPTOB PACTEHHIA, TepOapwii
«CenbCKOX03SIIICTBEHHBIE PACTEHUS.

JlaGopaTopHble U MpaKTHYECKUE PA0OTHI:

Oxckypeust «OCHOBHBIE METO/IbI U TOCTHKEHUS CEJIEKIIMH PACTeHUH U )KUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIHIO, TUIEMEHHYIO (pepMy, COPTOHUCIIBITATENBHBIN YYacTOK, B TEIIIMYHOE XO35IHCTBO, Ta00paTOPHIO
arpoyHUBEPCUTETA UM HAYYHOTO LICHTPA)».

11 KJIACC
Tema 1. DBoTIOnHOHHAA OHOJIOTHA.

[IpenmochuIKN BOSHUKHOBEHUS SBOIOIIMOHHON TEOPHU. DBOIIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.
BiusiHue 3BONTIOIIMOHHON TEOPHH HA Pa3BUTHE OUOJIOTHHU U IPYTUX HAYK.

CauzerenbeTBa 3BOIOIMY. [laeoHTOIOrHYECKHe: TTOCIeJ0BaTeIbHOCTD TOSBICHHUS BUIOB B
MAJIEOHTOJIOTMYECKOH JIeTonnCcH, iepexoiable popMbl. Bruoreorpadudeckue: cXoAcTBO U paznuyue GpayH U
(hJ10p MaTEPUKOB U OCTPOBOB.

DOMOpHOIIOTHYECKHE: CXOCTBA U PA3INYHs SMOPHOHOB Pa3HBIX BUJOB IMO3BOHOYHBIX. CpaBHUTEIHHO-
AHATOMHUYECKHE: TOMOJIOTUYHBIC, aHAJIOTUIHBIE, PYAUMEHTAPHEBIC OPTaHbl, aTaBU3MbI. MOJIEKYIISIPHO-
OMOXMMHUYECKHUE: CXOJICTBO MEXaHU3MOB HACJICACTBEHHOCTH U OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCeX
OpTraHHU3MOB.

OpomonronHas treopus Y. Jlapsuna. [Ipeanocsinky BOSHUKHOBEHUS JApBUHU3MA. [[BHKYIIHE CHITBI
SBOJIIOIHMHY BUJIOB 110 [lapBUHY (M30BITOYHOE Pa3MHOMKEHHE IPH OTPAHUYCHHOCTH PECYpPCOB, HEOTIPeIeIEHHAS
HW3MEHYMBOCTh, OOpb0a 3a CYIIeCTBOBAHUE, ECTECTBEHHBIA 0TOOD).

Cunretrnueckast Teopust 3Botonuu (CTD) u e€ OCHOBHBIE MOJIOKEHUS.
MuxkposBomtonus. [lomynsius kak equHULA BUAA U 3BOTIOLUU.

I[BI/I)KyH_II/Ie CHJIBI (q)aKTOpBI) 9BOJIFOIMU BUOB B IPUPOJL. MYTaHHOHHBIﬁ nponecc u KOMOWHATHUBHAS
HN3MCHYUBOCTD. HOHy.]'ISILII/IOHHBIC BOJIHBI U ;[peﬁcp T'CHOB. I/I3OJ'I$IL[I/I$[ " MUT'panuys.

EcrecTBennsiit 0T00p — Hampapistomui pakrop 3Boonun. ®opMbl €CTECTBEHHOT'O 0TOOpA.

[Tprcnoco6IeHHOCTh OPTaHM3MOB KaK pe3ysbTar 3BONOLWH. [IpuMepsl IpUCTIOCOOICHHI Y OPraHU3MOB.
Apomopdo3bl 1 UINOAANITALINH.

Bun u Bunoo6paszosanue. Kputepuu Buga. OcHoBHBIC (hOpMbI BU000pa3oBaHus: reorpaduyeckoe,
9KOJIOTHYECKOE.



MaxposBouttorusi. @opMbI SBOIIONHN: QHIETHIECKas, TUBEPTeHTHAS, KOHBEPIeHTHAs, TTapaliebHasl.
HeoOpatnMocTh BOITIOTIHH.

[IponcxoxneHue OT HeCcIIEUATN3UPOBAHHBIX TpeAKoB. [Iporpeccupyromas crermanu3aus. AJanTHBHAS
paguarysi.

JdemoHcTpaumu:

Hoprpertst: K. Jlunnei, XK. b. Jlamapk, Y. {apeun, B. O. Koanesckuii, K. M. bap, 2. I'ekkens, @. Mromnep,
A. H. Ceseprios.

Tabnuie! 1 cxeMbl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie, «3apoAbIIy MO3BOHOYHBIX KUBOTHBIXY,
«ApxeonTepHkc», «@opmbl 60pHOBI 3a cyliecTBOBaHUE», «EcTecTBeHHBII 0TOOPY», «MHOT00Opa3ue copToB
pacteHmit», «MHOroobpasue nopo >KUBOTHBIX», «llomymanum», «MyTaluoHHast U3MEHUYUBOCTHY,
«Apomopdo3sbm, «Manoanantauun», «O0mas aerenepaus», «/Bwkymme cuisl 3Boaronun», «Kapra-cxema
Mapmpyta mytemecTtBus Y. lapsunay, «bopr0a 3a cymmectBoBanue», «[Ipucmoco0ieHHOCTE OPraHu3MOBY,
«I'eorpaduueckoe BuA00Opa3zoBaHmney, « IKOJIOTHIECKOE BUA000Pa30BAHHE.

O6opyaoBaHue: KONJIEKINS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMU OKPACKH, HAOOP IJIOA0B U CEMSIH, KOJUICKIIHS
«[IprMepsl 3aLIUTHBIX IPUCIIOCOOICHUH Y KUBOTHBIX», MOAETb «OCHOBHBIC HAIIPABICHUS BOIOLUNY,
00bEMHast Mozenb «CTpoeHHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaguyeckas kapra Mupa, KOJUTeKIHs «©opMbl COXPaHHOCTH UCKOTIAEMbIX KHBOTHBIX U PACTCHUI,
Mozenb amumkanus «Ilepekpéct Xxpomocom», BIaxHbIE Ipenapatsl «Pa3sutue HacekoMoroy, «Pa3surue
JATYIIKW», MAKponpenapar «/po3zoduna» (Hopma, MyTanuu (GOpMBI KPBIITBEB 1 OKPACKH TENA).

JlaGopaTopHble U NPpaKTHYECKUE PAOOTHI:

JlaboparopHas padora Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopartopHas padota Ne 2. «Onucanue nNprucroco0JeHHOCTH OpraHiu3Ma 1 €€ OTHOCUTEIIBHOTO XapaKTepay.
Tema 2. BozHuKkHOBeHHE U pa3BUTHE KU3HU Ha 3emJie.

JloHay4dHBIE IPEICTABICHUS O 3apOXKACHUH KU3HH. HaydHble runoTe3sl BOSHUKHOBEHUS J)KU3HH Ha 3eMile:
abuoreHes v MaHCepMHUs. XUMHUECKas dBOJIOLMA. AGMOTEHHBIN CUHTE3 OPraHUYEeCKUX BEIIECTB U3
HEOpPraHUYEeCKUX. DKCIEPUMEHTAIbHOE MMOATBEPKICHIE XUMHUYECKOM 3BooMK. HaganbHbIe Tarbl
ouonorunueckoii a3pomonun. ['unoreza PHK-mupa. ®@opmupoBanne MeMOpaHHBIX CTPYKTYP U BOSHUKHOBEHHE
HpOTOKJIETKH. [IepBble KIETKH U UX 3BOJIOLMSL. POPMHUPOBAHUE OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB.

Pa3zBuTHe xu3Hu Ha 3emiie o dpam u nepuoaam. Karapxeit. Apxeickas U IpoTepO30HCKast IPHI.
[Taneo3oiickas spa u €€ mepuoIbl;: KEMOPUHUCKIH, OPIOBUKCKUH, CHITYPUHCKUH, IEBOHCKHIA,
KaMEHHOYT OJIbHBIN, TEPMCKHUH.

Me3so30iickas 3pa U €€ nepuoibl: TPHACOBBIM, FOPCKUM, MEJIOBOI.
Kaiino3zolickas spa 1 €€ nepuobl: MajJleoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBIM.

XapakTepHCTHKa KIMMAaTa U FeoJ0rMuecKuX npoueccoB. OCHOBHBIE 3Talbl 3BONIOIMH PACTUTENBHOTO U
XHUBOTHOTO MUpa. ApoMopd03bl y pacTeHHH U KUBOTHBIX. [1osiBIIeHNE, paclBET 1 BEBIMUPAHUE TPYIIIT )KUBBIX
OpPTaHHU3MOB.

Cucrema OPraHn4YCCKOro Mupa Kak OTpaKC€HHC 3BOJIFOIIUH. OCHOBHBIC CUCTEMATHUCCKHUE rpyIIIbL
OpraHu3MoB.

BBOJ'IIOI_[I/Iﬂ YCJI0OBCKa. AHTpOHOJ'IOl"I/ISI KaK HayKa. PasBurue HpC,Z[CTaBJ'IeHI/Iﬁ O NPOUCXOKIACHUHN YCIIOBCKA.
MCTO,I[BI HU3YUYCHHA aHTPOIIOICHE3a. CXO,E[CTBa " pa3jiniua 4YCJIOBCKA U )KMUBOTHBIX. CucremMaTn4eckoe
IIOJIOKCHHE YCJIOBCKA.



JBwxymme cuisl (hakTopsl) aHTporiorenesa. HacneacTBeHHas M3MEHYNBOCTD W €CTECTBEHHBIN 0TOOP.
OOmecTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHNE OPYIUH TPYa, MBIIUICHHE, PEYb.

OCHOBHBIE CTaIMH W BETBH SBOJIIOINY YEJIOBEKA: aBCTpalionuTeku, YemoBek ymenslii, YUemoek
npsaMoxoasamuil, YemoBek HeaHAepTaabckuil, YenoBek pa3ymMHblid. Haxolku HCKOMMaeMbIX OCTaTKOB, BpEMS
CYIIECTBOBaHMS, 00JIACTh pacIpOCTpaHeHH, 00BEM TOJIOBHOTO MO3Tra, 00pa3 )KU3HH, OPY/IHSsI.

YenoBeueckue pacsl. OCHOBHBIEC OOJIBIITHE PACHl: €BPOIICOMIHAS (€Bpa3HiicKas), HETPO-aBCTPATONTHAS
(’xBaTOpHANTbHAS ), MOHTOJIONAHAS (a3HaTCKO-aMepUKaHCKast). YepThl IpHUCIIOCOOICHHOCTH MIPEACTaBUTEIICH
YeNIOBEYECKUX pac K YCIOBHSIM CyIiecTBOBaHUs. EMMHCTBO yenoBeyeckux pac. Kputrka pacusma.

JdemoHcTpaumu:
Hoptpetsr: @. Pemu, JI. Iactep, A. Y. Omapun, C. Mumnep, I'. FOpu, Y. dapBuH.

Tabnuiet u cxembl: «BozHukHOBeHNE COTHEUHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO MUPaY,
«PacturenpHas kieTka», « KuBotHas kietka», «[Ipokaprotuueckas kineTkay, «CoBpeMeHHas CUCTEMa
OPTraHNYECcKOro Mupay», «CpaBHEHHE aHATOMHUYECKUX YePT CTPOCHHS YEJIOBEKa U YEeJI0BEKOOOPa3HbIX
00e3bs1H», «OCHOBHBIE MECTa IMaJICOHTOJIOTHIECKUX HAXOAO0K MPEAKOB COBPEMEHHOTO YEJIOBEKAY,
«/IpeBHeiimue monny», «pesHue moany», «llepBrie coBpeMeHHBIE T0a1», «HenoBeueckue paco».

OOGopynoBanue: Mynsiku «IIpoucxoxaenne 4enoBekay (OI0CTHI aBCTPAIONUTEKa, TUTEKAHTPOTIA,
HeaH/IepTaliblla, KPOMaHBOHIIA), CIICTIKH WM N300paKeHUSI KAMEHHBIX OPYAUil IEPBOOBITHOTO YEJIOBEKa
(xaMHU-YOIITIEPEI, pyOmITa, CKpedira), reoOXpOHOJIOTHIecKas TabauIa, KoJueKIus «DopMbl COXpaHHOCTH
MCKOIa€MbIX )KUBOTHBIX U PACTCHUI.

JlaGopaTopHble U NpaKTHYECKUE PA0OTHI:
[IpakTuuaeckas padora Ne 1. «/3ydueHne nCKOMAaeMbIX OCTaTKOB PACTEHHA 1 )KHBOTHBIX B KOJUIEKIIUIX).

OKCKypcus « IBOJIIONHS OPraHUYECKOr0 MUpPa Ha 3eMiie» (B €CTECTBEHHO-HAYUHBIN MM KpaeBeAUSCKUN
My3ei).

Tema 3. OpranusmMbl U OKpY:KalouUias cpeaa.

DKOJIOrHs KaK HayKa. 3a/1auyl U pa3zenbl 3KOJOruH. MeToIbl SKOJIOTNUeCKUX HCCIeI0BaHUN. DKOIOTHYECKOe
MHPOBO33PEHUE COBPEMEHHOT'O YeJIOBEKa.

Cpem,l oOuTaHUs OpraHU3MOB: BOJJHAA, HA3EMHO-BO3AyIIIHAA, [IOUYBCHHAA, BHYTPUOPTraHU3MCHHA.

Okonorunueckue pakropsl. Knaccnpukanus sxonaorndeckux GakTopo: abNOTHUECKUE, OMOTUIECKUE U
aHTponoreHHsle. /leficTBue SKOIOrHUecKUX (PaKTOPOB HA OPraHU3MB.

Abuotndeckne GakTophl: CBET, TEMIIEPATYpa, BlaxHOCTh. PoTonepuoausm. [Iprucnocobnenns opraHu3mMoB K
NEeHCTBUIO a0MOTHYECKHUX (pakTOpoB. Bronornyecknue puTMBlI.

Bruotnyeckue Gaxtopsl. Bunbl 0MOTHYECKHX B3aMMOJICHCTBUI: KOHKYPEHIINS, XUITHUYECTBO, CAMOHO3 U €r0
¢dopmel. [lapazutusm, koonepanus, MyTyalu3M, KOMMEHCAIN3M (KBApTHPAHCTBO, HAXJICOHUYECTBO).
AMeHcanu3M, HeWTpanu3M. 3HaueHHe OMOTHYECKUX B3aMOJICHCTBUI IS CYIIECTBOBAHHS OPTaHU3MOB B
MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTCPUCTHUKHU MMOIMYJIAIUHA. OCHOBHBIEC IOKA3aTCIIN NOmyJIsAun: YUCJIICHHOCTDb, IIJIOTHOCTD,
POXIAAEMOCTh, CMCPTHOCTD, IIPUPOCT, MUT'PALTUA. I[I/IHaMI/IKa YUCJICHHOCTH MOMYJIAINU U et peryiadanus.

JdemoncTpaumu:

Hoprpetst: A. 'ymbonbar, K. @. Pynse, 3. I'ekkens.



Tabmumet 1 cxembl: kKapta «lIpupoansie 30061 3emimy, «Cpensl 00uTaHus OpraHu3MOBY, «DoTonepruoan3my»,
«ITomymsimmm», «3aKOHOMEPHOCTH POCTA YHCICHHOCTH MTOMYISIIAA HHPY30pHH-Typenbkim», «llumesbie
LS.

JlaGopaTropHble U NpaKTUYeCKUE PAdOTHI:

Jlaboparopnas padora Ne 3. «Mopdomorndeckrne 0COOCHHOCTH PACTCHHUI M3 Pa3HBIX MECT OOUTAHUD).
JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJICYCay.

[Ipaktuueckas padota Ne 2. «[loAcu€T MIOTHOCTH MOMYJISLIUIA Pa3HbIX BUIOB PACTCHHI

Tema 4. Coo01iecTBa M 3K0JIOTMYECKHE CUCTEMBbI.

Coo0miecTBo opraHn3mMoB — OroreHo3. CTpyKTyphl OHOIIEHO3a: BHIOBAs, TPOCTPAHCTBEHHAS, TPOpUIecKas
(mumreBas). Bugpl-nomMmuHaHThL. CBS3HM B OHOIIEHO3E.

Dkojoruueckre cucteMsl (3xocuctemsl). [lorstre 00 3xocucTeme u buoreorieHose. OyHKITMOHATHHBIE
KOMITOHEHTBI DKOCUCTEMBI: TIPOIYIIEHThI, KOHCYMEHTBI, peylIeHThl. KpyroBOpOT BElIECTB U MOTOK SHEPTHU B
skocucteMe. Tpoduueckue (MUIIEBbIC) YPOBHH dKOCUCTEMBI. [IutieBbie nienu U ceTi. OCHOBHBIC TTOKA3aTeNIN
9KOCUCTEMBI: OnoMacca, MPOAYKIHs. JIKOJIOTHUSCKUE MTUPAMUIbL: IPOYKIIMH, YUCIICHHOCTH, OMOMAaCCHI.
CBoiicTBa 9KOCHCTEM: YCTOMYUBOCTb, CAMOPETYIISIIHsL, pa3BuTHe. CyKieccus.

[IpupoaHbie SKOCHCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO WU IIUPOKOJIUCTBEHHOIO Jeca.

AHTPOIIOTEHHBIE IKOCUCTEMBI. ATPO3KOCHCTEMBI. Y pOo3KocucTeMbl. bronornueckoe u X03aHCTBEHHOE
3HAYEHHUE arpOIKOCHUCTEM U YPOOIKOCUCTEM.

bropasHoobpasue kak GpakTop yCTOWIHBOCTH 3KocucTeM. CoxpaHeHne OHOIOTHYECKOT0 pa3HooOpa3us Ha
3emie.

VYuenue B. U. Bepraackoro o 6nocdepe. ['panuiisl, coctaB u cTpykTypa Ouocgepsl. JKuBoe BeecTBo U ero
¢ynkunu. OcobeHHoCTH OGrocdeps! Kak ri100a1bHOM sKocucTeMbl. JJnHaMudeckoe paBHOBeCHE U 00OpaTHast
CBsI3b B OMocdepe.

KpyroBopoTs! BemecT 1 OMOre0XUMHYECKUE LIUKIIbI JIEMEHTOB (YIJIepoa, a30Ta). 30HAIBHOCTH OHOC(EpHI.
OcHOBHbBIE OMOMBI CYIIIH.

YenoeuecTBo B Onocdepe 3emiin. AHTPOIIOTeHHbIE U3MeHeHUs B Onocdepe. [ 1006anbHbIE SKOIOrHYECKHE
MIPOOJIEMBI.

Cocy1iecTBOBaHUE MPUPOJIBI U YesioBeuecTBa. CoxpaHeHHe Onopa3Hoo0pa3us Kak OCHOBA YCTOMYUBOCTH
ouocdepsl. OcHOBa paIlOHAIBHOTO YIIPABIEHHUS MPUPOIHBIME PECYPCaMHU M UX HCITOJIb30BaHUE.
JlocTikeHrs: OMOJIOTHU M OXPaHa MPUPOJIBL.

JdemoHcTpauuu:
Hoptpetsr: A. [Ix. Tencnn, B. H. Cykaués, B. U. Bepuaackuii.

Tabnuuel u cxembl: «[Iumessle nenny, «bruoneHos: cocras U CTPYKTypay», «IIpuponHsie coobuecTBay,
«enu nuranus», «Jkogoruueckas nupamunay, «buocdepa u uenopex», «IKocucTeMa MUPOKOIUCTBEHHOIO
neca», «JKOCUCTEMa XBOWHOTO Jiecay, «brnomeno3 Bonoémay, « Arporenosy, «lIpumepHbie aHTPOTIOTeHHbIE
BO3JICUCTBHSI HA IPUPOLY», «BakHeHIIne NCTOUHUKHY 3arpsi3HEHMSI BO3/1yXa U TPYHTOBBIX Boa», «IlouBa —
Ba)kKHEHIIAsl cocTaBysiromas Onocgeprn», «PakTopsl Aerpagannu mousy, «llapHukosslil s3¢dexT», «PakTopsl
PannoaKkTUBHOTO 3arpsi3sHEHUs Onocdepr», «O0mas cTpykTypa onocdeps», «PacnpoctpaHeHue KU3HU B
ouocdepe», «O30HOBHIN 3KkpaH Ouochepr», «KpyroBopor yriepoaa B 0uocgepe», «Kpyropopot azora B
MIPUPOJIEN.




O6opyznoBaHue: MOJeNb-anTuTuKalus « T unmaHsIe OHOIeHO3b, Tepbapuii «PacTuTensHbIE COOOIIECTBAY,
KOJIeKInU «brorieHo3y, « BpeauTeny BaKHEHINX CENbCKOXO03SIMCTBEHHBIX KYIbTYp», TepOapuu 1
KOJIJICKIIMY PACTEHUH W )KUBOTHBIX, TIPUHAJUICIKAIIHNE K Pa3HBIM 3KOJIOTUYECKUM IPYIIaM OJHOTO BUJIA,
Kpacnas kaura Poccutickoit @eneparuu, n300pakeHUs] OXPaHIEMbIX BHIOB PACTCHUN U )KUBOTHBIX.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHM A [TPOI'PAMMEI 110 BUOJIOTMN HA BA30BOM
YPOBHE CPEJJHET'O OBIIEI'O OFPA3OBAHNA

Cornacao ®I'OC COO, ycTaHaBmuBaroTCs TPeOOBAHUS K Pe3yIbTaTaM OCBOCHHS 00yJaIOIUMICS IIPOTpPaMM
CpeaHero oomiero 00pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM M TTPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B CTPYKTYPC JJUYHOCTHBIX PE3YJIbTATOB OCBOCHUA MPEAMETA «buonorus BBIICICHBI ciaeayromue
COCTaBJIAIOIIMUE: OCO3HAHHEC O6y‘laIOHII/IMI/IC$1 pOCCI/IfICKOP'I l"pa)KI[aHCKOﬁ NACHTUYHOCTHU — T'OTOBHOCTHU K
CaMOpPa3BUTHUIO, CAMOCTOATECIIBHOCTH U CAMOOIIPEACIICHNUIO, HAJIMYUC MOTHBAIIUU K O6y‘{eHI/IIO 6I/IOJ'IOFI/II/I,
LEJICHAIIPaBJICHHOC Pa3BUTHE BHYTPCHHUX y6e)I(,HCHHﬁ JIMYHOCTH Ha OCHOBE KJIIOUEBBIX IIEHHOCTEH 1
HUCTOPHUYECCKUX Tpazmunﬁ pa3BUTUA OHOJIOTHYECKOTO 3HAaHHsI, TOTOBHOCTH U CITOCOOHOCTh 06yqa}01unxc;{
PYKOBOACTBOBATHCS B CBOCH AEATEIHLHOCTH IIEHHOCTHO-CMBICIOBBIMHU YCTaHOBKaMH, NPUCYIIIUMH CUCTEME
OHOJIOTHYECKOr0 O6pa3OBaHI/IH, HaJIMIKUEC 3KOJIOTUYCCKOI'O IMPaBOCO3HAHUA, CIIOCOOHOCTH CTAaBHUTh Oein 1
CTPOUTD )KU3HCHHBLIC ITJIaHBI.

JIMYHOCTHBIC PEe3yIbTaThl OCBOCHHUS MTpeaMeTa « BHOJIOTHs JOCTUTalOTCS B €IUHCTBE YUCOHOM U
BOCITUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHU C TPAAUITMOHHBIMU pOCCHﬁCKHMH COIMOKYJIBbTYPHBIMH,
HUCTOPUYCCKUMU U NYXOBHO-HPABCTBCHHLIMU LICHHOCTAMU, IIPUHATHIMU B O6HI€CTB€ npaBujiaMy U HOpMaMH
MOBEJICHUS M CIIOCOOCTBYIOT IpOIleccaM CaMOIIO3HAHUS, CAMOBOCITUTAHUS H CAMOPA3BUTHS, PA3BUTHSI
BHYTPEHHEH MO3ULUH JTUYHOCTH, HATPUOTU3MA, YBOXKEHHS K 3aKOHY M PABOIOPAAKY, YEJIOBEKY TPyAa U
CTapILeMy IIOKOJICHHIO, B3aUMHOT'O YBaXKCHHUSI, OEPEKHOT0 OTHOLICHUS K KYJIbTYpPHOMY HAaCIEIUI0 U
TpaAULMsIM MHOTOHAIIMOHAIBHOrO Hapoaa Pocculickoit @enepanuu, IpUpoie U OKpYKaroLeH cpeae.

JInuHOCTHBIE PE3yNbTaThl OCBOEHHS yueOHOro npeaMeTa «bronorus» NomKHbI OTpaskaTh TOTOBHOCTh U
CIOCOOHOCTH 00YHarOLINXCsl PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MO3UIMEN INUHOCTH,
CHCTEMOH [IEHHOCTHBIX OPHEHTALNH, TO3UTUBHBIX BHYTPEHHHUX YOEXKIECHHH, COOTBETCTBYIOLINX
TPaJULHUOHHBIM [IEHHOCTSIM POCCHICKOr0 OOIIECTBA, PACIIMPEHUE KU3HEHHOI'O OMbITa U OIBITa
JeSTeIbHOCTH B MPOIIECCE pealn3aliid OCHOBHBIX HAIIPABIIEHUH BOCITUTATEIHHON NEATEIHHOCTH, B TOM YHCIIE
B YaCTHU:

1) rpa:kIaHCcKOro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOW MTO3UIMH 00YUJAIOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO YJICHA
POCCHICKOTO O0IIECTBa;

OCO3HAHNEC CBOUX KOHCTUTYIIMOHHBIX IIPAaB U 06H33HHOCTCﬁ, YBaKCHUC 3aKOHA U IIPAaBOIIOPAAKA,

TOTOBHOCTH K COBMECTHOW TBOPUECKOMN JAEATEIHHOCTH MPH CO3AAHUN YUEOHBIX TPOEKTOB, PEIICHIUH YUeOHBIX
1 TI03HABATEJIbHBIX 32,144, BHIIOJHEHUH OMOIOTHYEeCKUX SKCIIEPUMEHTOB;

CITOCOOHOCTH OTPENEIISATH COOCTBEHHYIO ITO3UIINIO IO OTHOIICHUIO K SBIICHUSM COBPEMEHHOM KU3HU U
OOBSCHATH €€;

YMEHHUE YUUTHIBATh B CBOUX JICHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOT'O B3aUMO/ICHCTBHS JIFOJIEH C
pa3HBIMH yOeXIEHUSAMH, KYJIbTYPHBIMH LIEHHOCTSMH M COIIMAIEHBIM TIOJIOKEHHUEM;

TOTOBHOCTB K COTPYAHUUYCCTBY B ITPOLIECCE COBMECTHOT'O BBINTIOJTHCHUS Y'-IC6HBIX, IIO3HABATCJIBHBIX 1
HCCIICA0BATCIIBCKUX 3a4a4, YBAXXHUTECIbHOTO OTHOMICHWA K MHCHHUIO OIMIIOHCHTOB IIPpU O6Cy>KJIeHI/II/I CITIOPHBIX
BOIIPOCOB OHOJIOrHYECKOTO COJZICPpIKaAHUS,

FOTOBHOCTb K T'YMaHUTApHOW U BOJIOHTEPCKOM 1E€ATEIbHOCTH;

2) MATPHOTHYECKOI'O BOCIIMTAHUSA:



c(hOpPMHUPOBAHHOCTb POCCUICKON TPaKAAHCKON MICHTUYHOCTH, IATPHOTH3Ma, YBAXKEHUS K CBOEMY HapOay,
YyBCTBa OTBETCTBEHHOCTHU epe PoauHoi, ropaoctu 3a cBoi Kpaili, cBOr0 PoninHy, CBOM S3bIK U KYJBTYpY,
IIPOIIJIOE U HAcTOsIIee MHOTOHALMOHAIBHOTO Hapoaa Poccun;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOTHOMY HACIIEAMIO U TAaMSATHUKAM MPUPOJBI, JOCTIKEeHNsM Poccnn B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOIIOTHUSX, TPYE;

CIIOCOOHOCTh OIICHMBATH BKJIaaQ pOCCHﬁCKHX yT-IéHBIX B CTAHOBJICHHUE U Pa3BUTUEC 6I/IOJ'IOFI/II/I, IIOHUMAaHUA
3HAYCHUS OWOJIOTHH B O3HAHUH 3aKOHOB IIpUPOJLI, B )KU3HU YE€JIOBEKA U COBPEMEHHOT'O O6IJ_I€CTB8.;

nzeiHas yoexIEHHOCTh, TOTOBHOCTD K CIIy)KeHHIO U 3ammuTe OTedecTBa, OTBETCTBEHHOCTH 32 €ro cyAb0y;
3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHUE TYXOBHBIX IIEHHOCTEH POCCUIICKOTO HApOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO MTOBEICHUS;

CIOCOOHOCTD OLIEHMBAThH CUTYALMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYACH Ha MOPaJIbHO-
HPaBCTBEHHbIE HOPMbI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B HIOCTPOECHUE YCTOWYMBOTO OYIyILEro;

OTBETCTBCHHOC OTHOUMICHHEC K CBOUM POAUTECIIAM, CO3AaHNIO CEMbU Ha OCHOBE OCO3HAHHOT' O NPUHATHA
LICHHOCTEH CeMEHON KU3HU B COOTBETCTBUU C TpaAuLMsIMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCITUTAHNSA:

9CTETUYCCKOC OTHOICHUE K MHUPY, BKIIIOYasA 3CTCTUKY 6I)ITa, HAaYy4YHOI'O U TCXHHUYCCKOI'0 TBOpUCCTBA, CIIOPTa,
TpyJa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHUMaHUE AYMOIMOHAJILHOTO BO3JAEHCTBUS )KUBOM MTPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTb K CAMOBBIPAaXEHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHHUE MPOSIBIATH KAYECTBA TBOPUECKOM
JINYHOCTH;

5) puznueckoro BocnuTaHusi, GopMHPOBAHHUA KYJIHTYPHI 3I0POBHSI U IMOIMOHAIBHOTO 0JIArOMOIYYHSA:

MMOHMMaHHWE ¥ pealin3alns 3J0POBOT0 M 0€30TIaCHOTO 00pasa )KU3HH (3/I0pOBOE MUTAHUE, COOTIOICHIE
TUTUEHUYECKUX TPABWII U HOPM, COATAHCUPOBAHHEIN PEXXUM 3aHSATHI U OTIBIXA, perysapHas Qu3mdecKkas
AKTUBHOCTB), O€PEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (DH3HUECKOMY U
TICUXUYIECKOMY 3JI0POBBIO;

NMOHUMAHUC IEHHOCTH MMPaBUJI HHAUBUAYAJIBHOT'O U KOJJICKTUBHOT'O 0e30IMacHOro MOBCACHUA B CUTyallUAX,
YrpoxKaromux 310PpOBbIO U JKU3HHU nroz[eﬁ;

OCO3HAHUE MOCIEICTBUNA U HENPUATHS BPEIHBIX IPUBBIYEK (YIOTPEOICHHS AJIKOT0JIsl, HAPKOTHKOB, KYpEeHHSI);
6) TPY10BOr0 BOCIMTAHMS
FOTOBHOCTbB K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10JI00HuE;

TOTOBHOCTH K aKTHBHOM JEATEIIBHOCTH TEXHOJIOTUIECKON U COITMAIEHON HAIPaBIIEHHOCTH, CIIOCOOHOCTh
WHUIIMUPOBATh, IIJIAHUPOBATh U CAMOCTOSITENIbHO BBINOJIHATh TAKYIO JIEITEIbHOCTD;

HHTEPEC K Pa3InIHbIM cepam npodeccroHaabHOU AeITEeIbHOCTH, YMEHHUE COBEPIIaTh OCO3HAHHBIN BBIOOPD
Oyayuiei mpoheCCUH U PeaTu30BbIBATH COOCTBEHHBIC KU3HEHHBIC TUIAHBL,

FOTOBHOCTB U CIIOCOOHOCTh K 06pa3OBaHI/IIO nu CaMOO6p3,30BaHI/IIO Ha NPOTSKCHUN BCeH JKHU3HH,



7) 3K0JIOrHYeCcKOro BOCIUTAHHUS:

JKOJIOTHYECKH TIeTieco00pa3HOe OTHOIIEHUE K MPUPOIe KaK HCTOYHUKY JKU3HU Ha 3emile, OCHOBE e€
CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS SKOJIOTHUYECKON KYJIBTYPhI: MPUOOPETEHUE OMBITA TUIAHUPOBAHUS MOCTYIIKOB U OIICHKH
HX BO3MOXXHBIX HOCIEACTBHUM ISl OKPYKAKOLIEH Cpenbl;

OCO3HAHME TII00aILHOTO XapaKTepa 3KOJIOTHICCKUX HpO6J’I€M nu nyTeﬁ UX PCUICHUA,

CHOCOOHOCTB UCIIOJIL30BATh IPHOOpETaeMBbIe IPH U3YUYECHUH OMOJIOTHH 3HAHHS M YMEHUS P PELICHUN
mpo0JeM, CBSI3aHHBIX ¢ PalIOHATBHBIM MIPUPOAONOIB30BaHIEM (COOII0IeHHE TIPaBHJI IIOBEICHHSI B IPUPOJIE,
HaTpaBJICHHBIX Ha COXpPAaHEHUE PABHOBECHS B 9KOCHCTEMAaxX, OXpaHy BUAOB, SKOCUCTEM, Onocdepsl);

AKTUBHOE HEMPHUSATUE NCUCTBUM, TPUHOCAIINX BPEIl OKPYKAIOIIEH TPUPOAHON Cpelie, YMEHHE
MIPOTHO3UPOBATH HEOJArONPHUATHBIC IKOJIOTHUCSCKHUE TIOCIICICTBUS MPEANPUHUMACMBIX ICHCTBUHN U
MpeAO0TBpaIIaTh UX;

HAJIMYKE PA3BUTOTO SKOJOTMUYECKOTO MBIIIEHHUS, SKOJIOTUUECKON KyJIbTYpbl, OIIBITA IE€ITENbHOCTH
3KOJIOTMYECKOW HAINpPaBIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCS UMHU B MO3HABATEIbHOM, KOMMYHUKATUBHOW U
COLMAJIbHOW MPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUYECKOU IESITENBHOCTH 3KOJIOTMYECKOU
HaIlpaBJICHHOCTH

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHU U
OOIIECTBEHHO! TPAaKTHKK, OCHOBAaHHOT'O Ha IMAJIOTE KYJIBTYP, CIOCOOCTBYIOIIETO OCO3HAHHIO CBOCTO MECTa B
MOJIUKYJIBTYPHOM MHDE;

COBEPIICHCTBOBAHUE SI3bIKOBOM U YMTATEIBCKON KYJIbTYPBI KAK CPEJICTBA B3aUMOICHCTBHS MEKLy JIFOJBMH U
[IO3HAaHUS MHUPA;

MOHUMaHue crienu(uKr OMOJIOTUH KaK HayKH, OCO3HAHMSA e€ POy B OPMUPOBAHUN PALIIOHATILHOIO
Hay4YHOro MbILL/IEHNA, CO34aHMUM LeNOCTHOro NpeacTaBieHna 06 OKpy»KatoLem Mmupe Kak 0 eAnHCTBe
npupoabl, YesnoBeka u obLecTsa, B NO3HAHUKN NPUPOAHbIX 33KOHOMEPHOCTEN U peLleHun Npobiem
COXpaHeHNA NPUPOAHOro paBHOBeCUS;

y6eXAEHHOCTb B 3HAYMMOCTH BMONOTNN ANA COBPEMEHHON LumMBUAN3aumumn: obecneyeHmsa HOBOro YPOBHSA
pa3BUTUA MeaMULMHbI, CO3AaHMe NepPCneKTUBHbIX BUOTEXHOOIMIA, CNOCOBHbIX peLaTh pecypcHble
npob6aembl pa3BUTMA YeTIOBEYECTBA, MOMCKA NyTei BbIXo4a M3 r106asbHbIX SKONOrMYECKUX npobiem u
obecneyeHns nepexoaa K yCTOMYMBOMY Pa3BUTUIO, PaLlMOHANIbHOMY MCNO/Ib30BaHMIO NPUPOAHbIX Pecypcos
1 GOPMMPOBAHMIO HOBbIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTb B MOAYYEHUM BUONOTMUYECKMX 3HAHWUI B LENsX NOBbIWEHUA 0bLiei KynbTypbl,
€CTeCTBEHHO-Hay4YHOW rPaMOTHOCTU, KaK COCTaBHOW YacTW GYHKLMOHAbHOM rPaMOTHOCTM 0by4Yatowmxcs,
dopmmupyemoii Nnpu nsydeHnmn 6muonormu;

NOHNMMaAHME CYLLHOCTU MEeTO40B NMNO3HAHUA, NCNOJIb3yEMbIX B €CTECTBEHHbIX HaYKaXx, CnocobHoCTH
MCNONb30BaTb NOJly4aemble 3HaHUA ANA aHa/In3a U 06BACHEHUA ABNEHUN OKpyXatklu,ero mmpa n
npoucxoaAawmx s HEM M3MeHeHMl7I, YMeHune oenatb 060CHOBaHHbIE 3aK/1l04EHUNA Ha OCHOBE HAY4HbIX d)aKTOB
N nmerwmnxca gaHHbIX C UeNblo Nnony4eHnAa JOCTOBEPHbLIX BbIBOAOB;

CNOCOBHOCTb CAaMOCTOSITE/IbHO MCMO/1Ib30BaTb OMONOrMYECKNE 3HAHUA Ana peweHunA np06neM B pe€a/ibHbIX
KU3HEHHbIX CUTYaLUUAX;



OCO3HaHUEe LEHHOCTU Haquon 0eATENNbHOCTU, TOTOBHOCTb OCYLLECTB/IATb NPOEKTHYIO U NCCNen0BaTEIbCKYHO
AeATENbHOCTb MHAUBUNAOYANNbHO U B Tpynne,;

rOTOBHOCTb M CNOCOBGHOCTL K HENPEPbIBHOMY 06pa30BaHMI0 U Camoobpa3oBaHMIO, K aKTUBHOMY MOYYEHUIO
HOBbIX 3HaHUI NO BMONOTUN B COOTBETCTBUU C }KU3HEHHbIMU NOTPEBHOCTAMM.

METAMNPEOMETHbLIE PE3Y/IbTATbHI

MeTanpeameTHble pe3ynbTaTbl 0OCBOEHMA y4ebHOro npegmeTa «BMONOrMA» BKAKOYAIOT: 3HAYMMBbIE
AN GOPMMPOBAHNA MUPOBO33PEHUNA OBYYAIOLMXCA MEKAUCLUMINIMHAPHbIE (MeXNpeaMeTHbIE)
0bLeHayyYHble NOHATUA, OTPAXKatOLWME LENOCTHOCTb HAYYHOM KapTUHbI MMPA M cheunduKy metToLos
NO3HAHMA, UCNOJIb3yeMbIX B €CTECTBEHHbIX HayKax (BeLw,ecTBO, S3HePrus, ABieHne, NPoLLecc, CUCTEMA,
HayYHbIM GaKT, NPUHUMN, TMNOTEe3a, 3aKOHOMEPHOCTb, 3aKOH, TeEOPUSA, UCC/Ief0BaHNe, HabaoaeHue,
U3MepeHME, SKCNEPUMEHT U APYrnX), yHMBEpCcabHble yyebHble AeicTBMA (No3HaBaTebHbIE,
KOMMYHWKaTUBHbIE, PErynaTUBHbIE), obecneunsatowme popmmnpoBaHmne GyHKLMOHAAbHOW FPaMOTHOCTU U
COLMaNbHOM KOMMeTeHLMN 0ByyatoLwmxca, CnocobHOCTb 0BYYaIOLLMXCA NCNO/Ib30BaTb OCBOEHHbIE
MeXANCUMNANHAPHbIE, MMPOBO33PEHYECKME 3HAHWUA U YHUBEPCA/bHblE y4yebHble AeCTBUA B
NMo3HaBaTe/IbHOW M COLMaNbHOM NPaKTUKe.

MeTanpeameTHble pe3y/ibTaTbl OCBOEHMA NPOrpamMmmbl cpeaHero o6u.|,ero o6pasoBaHm-| AOJ/IXKHbI OTPAXKaTb:

OBnageHue yHUBEpCaZibHbIMU yYeOHbIMM NO3HABATE/NIbHbIMU 4ENCTBUAMM:
1) 6a3oBble norMyeckue AencTeus:
camocToaTenbHO GOPMYNIMPOBATL M aKTyaIM3MpPoBaTb NPobaemy, paccmMaTpuBaTb €€ BCECTOPOHHE;

MCNO/1b30BaTb NPU OCBOEHMU 3HAHWIA MPUEMbBI JIOTUYECKOTrO MbllAeHWA (aHan3a, CUHTe3a, CpaBHEeHUS,
KnaccuoduKaumm, 0606LeHMA), pacKpbiBaTb CMbICA BMONOTMUYECKUX NOHATUI (BbIAENATL UX XapaKTepHble
NPU3HaKK, yCTaHaBANBaTb CBA3W C APYTMMU NOHATUAMM);

onpeaenAaTb Uenn AeATeNnbHOCTN, 3a4aBaA NapamMeTpbl U KpUTepun UX OCTUXKEHNA, COOTHOCUTb PE3Y/IbTATbI
0eATeNbHOCTU C NOCTaB/1I€EHHbIMU UeNnAMH,

MCNonb3oBaTb BUONOrMYECcKMe NOHATUA AanAa 06bACHEHUSA d)aKTOB N ABNEHUI KMBOW npupoAabl,;

CTPOUTb SIoT4eCcKne paccyXaeHua (MH,EI,yKTVIBHbIe, AenyKTUBHbIe, NO aHa}'IOFVIVI), BblABNIATb 3aKOHOMEPHOCTU
N NPoTUBOpPEYNA B paCCMaTpnBaeEMbIX ABNEHUAX, d)OpMynMpOBaTb BbIlBOAbl N 3aK/IIO4MEHNA;

NPUMEHATb CXeMHO-MOAeIbHble CpeacTBa ANA npeacraBieHnA CyWweCTBEHHbIX CBA3EeM M OTHOLLUEHUI B
n3y4yaembix 610N0rMYeCcKnX O6'bEKTaX, a TaKXe I'IpOTMBOpeLIMﬁ Pa3HOro poaa, BblAB/IEHHbIX B Pa3/IM4HbIX
MHd)OpMaLI,MOHHbIX NUCTOYHUKaAX;

pa3pabaTtbiBaTb NaH peleHns Npobaembl C y4ETOM aHaIN3a UMEIOLIMXCA MATePUAbHbIX U
HemaTepuasbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBDLI B A4€ATE/IbHOCTb, OUEHNBATb COOTBETCTBME PE3Y/IbTATOB LLENAM, OUEHNBATb PUCKU
I'IOCJ'IGACTBI/Iﬁ AeATENDbHOCTHU,

KOOpPAMHNPOBATb U BbIMNOJIHATb pa60Ty B yCNn0oBUAX PeEAZIbHOIO, BUPTYa/ZIbHOIo U KOM6MHI/IpOBaHHOI'O
B3aMMOAel7|CTBVIF|,'

Pa3BnBaTb KPEATUBHOE MblLL/IEHNE NMPU pELUEHUN U3HEHHDbIX |'|p06/1em.



2) 6a3oBble uccnegoBaTenbCcKue gencTemsa:

BN1aZeTb HaBblKaMM y4eBHO-MCCNEeA0BaATE/IbCKOM U NPOEKTHOMN AeATeIbHOCTM, HaBblKamMK paspeLleHns
npobaem, cnocobHOCTbIO M FTOTOBHOCTbIO K CAMOCTOATENIbHOMY MOMCKY METOA0B PeLUEHNA NPaKTUYECKUX
33434, NPUMEHEHMIO PA3/IMYHbIX METOA0B MNO3HAHUS;

MCNON1b30BaTb pPa3/inyHble BUAbI AeATeNIbHOCTU NO NOJy4YeHUIO HOBOIoO 3HaHMA, ero UHTepnpeTaLum,
npeo6pa3OBaHmo N NPUMEHEHUIO B y‘-IE6HbIX CUTyaumax, B Tom 4mncsae npu cosgaHnm y‘-le6HbIX n
COouUuMabHbIX NPOEKTOB,

$GOpPMMPOBATbL HAaYUYHbIN TUM MbILWJIEHMA, BNAAETb HAYYHOM TEPMUHONOTUEN, KNIOYEBLIMU MOHATUAMM U
meToaamu;

CTaBUTb M GOPMYNMPOBATb COOCTBEHHbIE 3a4a4M B 06pa3oBaTeNbHOM AEATENIbHOCTU U MUSHEHHbIX
CUTyaumax;

BbIABAATb MPUYUHHO-C/IEACTBEHHbIE CBA3W M aKTyaNUM3MPOBaTh 3a4ady, BblABMraTb rMMNoTesy eé peLleHus,
HaxoAMTb aprymeHTbl A5 A0Ka3aTe/IbCTBa CBOMX YTBEPIKAEHUM, 334aBaTb NapaMeTpbl U KpuTepun
pelweHus;

adaHaNn3npoBaTb NOJZIy4eHHbIE B XO04¢€e pelweHnA 3a4a4n pe3ynbrtaTtbl, KPUTUHECKN OLEHUBATL UX
AOCTOBEPHOCTb, MPOrHO3NpPOBATb U3IMEHEHUE B HOBbIX YC/TOBUAX;

AaBaTb OUEHKY HOBbIM CUTYaLlUAM, OLLEHNBATb I'IpMO6pETéHHbIl71 onbIT,

OCYLLECTB/IATb Lie/IeHanpaB/eHHbI NOMCK NepeHoca cpeacTs U cnocoboB AencTBuA B NPodeCcCMOoHasIbHYIO
cpeay;

YMeTb NePEHOCUTb 3HAHWA B NMO3HABATE/IbHYIO M NPAKTUYECKYI0 06/1aCTU KU3HELEeATENIbHOCTY;
YMEeTb UHTErpupoBaThb 3HaHMA U3 PasHbIX NpeaMeTHbIX obnacTtei;

BblABUIaTb HOBbIE NAOEN, NMpeanaratb OpUrMHasibHble Nnogxoadbl N peweHnAa, CTaBUTb I'IpO6I'IeMbI 1 3a4a4u,
AonycCKawuwne anbTepHaTUBHbIE peLlleHnA.

3) pa6ota c uHpopmaumeit:

OPUEHTMPOBATLCA B PA3/IMYHbIX UCTOYHMKAX MHPOPMaUuK (TeKCTe yuebHoro nocobus, Hay4HO-NoNyASPHOM
nutepartype, 6MON0rMYECKMNX CNOBAPAX U CMPaBOYHMKaX, KOMMbIOTEPHbIX 6a3ax AaHHbIX, B UHTepHeTe),
aHaNM3MPOBaTb MHPOPMALMIO PA3/IMYHbIX BULOB U GOPM NPEeLCTaBNEHUA, KPUTUYECKM OLLeHNBATL eé
[OCTOBEPHOCTb U HEMPOTUBOPEUYNBOCT;

bopmynnpoBaTh 3anpochl M NPUMEHATb PasMdHble MeToAbl MPK Noucke n otbope Bronornyeckom
MHOpMaLMK, HeobXo0ANMMOIN ANA BbINOJAHEHNA yYebHbIX 3a4aY;

I'IpMO6pETaTb OnbIT NCNO/ZIb30BAHUA MHd)OpMaLI,MOHHO-KOMMYHVIKaTMBHbIX TEXHO/I0TUMA, coBepLlIeHCTBOBATb
KY/ZIbTYPY aKTUBHOTIO NCMOJ/Ib30BaHUA PA3/IMYHbIX MONCKOBbLIX CUCTEM,

CaMOCTOATE/IbHO BblGMpPaTh ONTUMAasbHYO popMy NpeacTaBneHna bruonormyeckomn MHGopmauum (cxemsi,
rpaduKku, guarpammbl, TabanLbl, PUCYHKU U APYroe);

MCMO/b30BaTb Hay4YHbIl A3bIK B KaYecTBe cpeacTsa npu pabote c bMonormyeckoit MHGopmaumein: NPUMeHATb
XMMUYecKkue, dUsnyeckme 1 mateMaTMyeckme 3Haku U CMMBO/bI, GOpPMybl, abbpeBuaTypy, HOMEHKNATYpY,
MCMo/b30BaTb M NPeobpa3oBbIBaTh 3HAKOBO-CMMBO/IMYECKME CPEACTBA HAarNA4HOCTY;

BNnageTb HaBblkamMmu paCno3HaBaHNA U 3alLNTbI VIHd)OpMaLI,I/IVI, MHd)OpMaLI,MOHHOﬁ 6€30MacHOCTUN IMYHOCTM.



OsnageHue yHUBEPCaZIbHbIMU KOMMYHUKATUBHBIMU OEACTBUAMMU:
1) obweHue:

OCYLLEeCTBAATb KOMMYHMKaLUMKN BO BCex chepax KM3HU, aKTUBHO y4acTBOBaTb B AManore Uam AUCKYCCUKU No
cyuiecTBy obcy»aaemolt Tembl (yMeHWe 3a4aBaTh BOMNPOCHI, BbICKa3biBaTb CYKAEHUA OTHOCUTENbHO
BbINO/IHEHUA Npeasiaraemoin 3a4auun, yYnUTbiBaTb MHTEPECHI U COracOBaHHOCTb MO3ULUIA APYrMX Y4aCTHUKOB
Ananora uam AMcKyccum);

pPacno3HaBaTb Hesep6aanble cpenctea O6LI.I,€HMﬂ, NMOHUMATb 3Ha4YeHNE COUMNaIbHbIX 3HAKOB, NPeANnOCbI/IOK
BO3HMKHOBEHUA KOHd)ﬂMKTHbIX cmyau,mﬁ, YMETb CMAr4aTb KOHd)J'IMKTbI 1 BeCTU Neperosopbl;

BNAAETb PA3NINYHbIMKM cNocobamm 0BLLEHNA M B3aMMOLENCTBMSA, MOHUMATb HAMEPEHNA APYrux N04en,
NPOABAATbL YBAXKMUTENbHOE OTHOLEHUE K cobeceHUKY U B KOPPEKTHOW dopme GopmMyIMpPoBaTL CBOM
BO3paXKeHus;

pPa3BEPHYTO M IOFMYHO M31araTb CBOK TOYKY 3PEHUA C UCMOJIb30BaHMEM A3bIKOBbIX CPEACTB.
2) coBmecTHas feATeNbHOCTb:

NOHMMATb U UCMO/1b30BaTb NPEMMYLLECTBA KOMAHAHOW U MHANBUAYANAbHOM PaboTbl NpK peleHnm
6uonornyeckol npobaembl, 060CHOBbIBATb HEOOXOAMMOCTb MPUMEHEHMUSA TPYNNOBbLIX Popm
B3aMMOAENCTBUA NPU pelleHnn yyebHoM 3aaaum;

BbI6MpaTb TEMATUKY U METOAbl COBMECTHbIX AEVICTBMVI C y‘-IéTOM 06LLI,MX MnHTEpPECOB U BO3MOXHOCTEMN
KaXA0ro 4sieHa KONNeEKTUBa,

NPUHMMATb LEeAN COBMECTHOW AeATENbHOCTU, OPraHM30BbIBaTb M KOOPANHUPOBATL AEWCTBUA NO eé
[AOCTMXEHMIO: COCTaBAATb NJaH AeNCTBUIN, pacnpeaenaTb POAMN C YYETOM MHEHWNIA YYaCTHMKOB, 0bCy»KaaTb
pe3ynbTaTbl COBMECTHOM paboThbl;

OLeHMBaTb KauyeCcTBO CBOErO BK/IaAa M KaXKA0ro y4acTHMKA KOMaHAbl B 06LLMI pe3ynbTaT No paspaboTaHHbIM
KpUTepuam;

npegnaratb HOBblE NPOEKTbLI, OUeHNBATb NAeEN C NO3ULLIMN HOBU3HbI, OPUTUHAIbHOCTHU, I'IpaKTVILIECKOﬁ
3HA4YMMOCTHU,

OCYLLEeCTBAATL NO3UTUBHOE CTPAaTErMYecKkoe NoBeaeHUe B PasINYHbIX CUTYaLLMAX, MPOABAATb TBOPYECTBO M
BoobOpakeHue, bbITb MHNLMATUBHbBIM.

OBnageHue yHUBepCaibHbIMU PEryAaTUBHbIMU 4ENCTBUAMM:
1) camoopraHusauma:

Mcnonb3oBaTb BUoornyeckme sHaHuA ONA BblABIEHUA I'IpO6l'IEM N nx peweHnAa B XU3HEHHbIX U y’~|e6HbIX
CUTYyaumnax;

BbI6MpaTb Ha OCHOBE BUONOTMYECKMNX 3HAHWI uenesble U CMbiIC/10Bble YCTAHOBKUM B CBOUX ,D,EI)'ICTBMHX n
NOCTYNKaX Mo OTHOLWEHUIO K KMNBOM npumpoae, ceoemy 340p0BbO N 30PO0BbIO OKPYKalOLWNX;

CaMOCTOATE/IbHO OCYLLECTB/IATb MO3HABATE/NIbHYIO AEATE/IbHOCTb, BbIAB/IATb ﬂpOGI’IEMbI, CTaBuUTb U
d)OpMynMpOBaTb CcobCTBEHHbIE 3a4a4yn B o6pa3OBaTean0171 AeATENbHOCTU U XKU3HEHHbIX CUTYaUUNAX,

CaMOCTOATENIbHO COCTaBATb NaH pelleHus Npobaembl C Y4ETOM MMEROLLMXCA PeCcypCcoB, COBCTBEHHbIX
BO3MOXHOCTEN U NPeanoyYTeEHNN;



[aBaTb OLEHKY HOBbIM CUTyaUUAM;

pacwmnpaTb pamKu yuebHOro npeameTta Ha OCHOBE JIMYHbIX NPeanoYTEHN;

AenaTb 0CO3HaHHbIN BbI6OP, apryMeHTUPOBaTh ero, 6paTb OTBETCTBEHHOCTb 3@ PELUEHUE;
OLLEHNBaATb NPUOBPETEHHDIN OMbIT;

cnocobcTBoBaTb GOPMUPOBAHUIO U NPOABIEHUIO LLMPOKON 3PYANLIUN B Pa3HbIX 061aCTAX 3HAHUN,
NOCTOAHHO MOBbILWATL CBOM 06pa30BaTE/IbHbIN N KYAbTYPHbIA YPOBEHD.

2) CaMOKOHTpPO/Ib:

[aBaTb OLEeHKY HOBbIM CUTYaLMUAM, BHOCUTb KOPPEKTUBbLI B AEATE/IbHOCTb, OLLeHMBaTb COOTBETCTBUE
pe3ynbTaToB LEefaMm;

B/1aJ€eTb HaBblKaMM MO3HABaTENbHON pedNeKCMM KaK 0CO3HAHMA COBEPLLAEMbIX AEUCTBUIA U MbICIUTENbHbIX
NPOLECCoB, UX Pe3ybTaTOB M OCHOBAHUI, NCMONb30BaTb NPUEMbBI pedNeKcun ANA OLLEHKN CUTYaLLMMK,
BblbOpa BEPHOTO PELLEHMS;

YMETb OLEHMBaTb PUCKMU U CBOEBPEMEHHO NMPUHMUMATb PELLEHUSA MO UX CHUMKEHWUIO;
NPUHUMATb MOTUBbI M apryMEHTbI APYTUX NPU aHaNU3e pe3ynbTaToB AeATeIbHOCTH;
3) npuHATHUe ceba u gpyrux:

NPUHMMaTbL cebs, NOHNMMAA CBOWM HEAOCTATKN U AOCTOMHCTBA;

NPUHUMATb MOTUBbI M apryMEHTbI APYITUX NPU aHaNU3e pe3ynbTaToB AeATebHOCTY;
NpW3HaBaTb CBOE NPaBo M NPaBo APYrMX Ha OWNOKK;

pPa3BnBaTb CNOCOBHOCTb NOHUMaTb MUpP C NO3nNLUMKN APYyroro 4enoseka.

NMPEAMETHbIE PE3Y/IbTATbI

MpegmeTHble pe3ynbTaTbl 0CBoeHMA Nporpammbl COO no 6uonornmn Ha 6a3oBoM YpoOBHE BKAKOYAIOT
cneundurueckune ana yyebHoro npegmeTa «brnonorna» HayuHble 3HaHWUA, YyMEHUA 1 cnocobbl 4eACTBMI No
OCBOEHUIO, MHTEpNpeTauum
1 NpeobpasoBaHUIO 3HAHUI, BUAbI A€ATENbHOCTM MO NOJAYYEHMIO HOBOTO 3HAHUA Y NPUMEHEHWIO 3HAHWUI B
Pa3IMYHbIX y4ebHbIX CUTYaLMAX, @ TAKXKE B PeasibHbIX YU3HEHHbIX CUTYaLMAX, CBA3aHHbIX C Buosiornei. B
nporpamme npeamMeTHble pesynbTaTbl NpeacTaBAeHbl No rogam obyyeHus.

MpeameTHble pe3yabTaThl 0CBOEHUA yyebHoro npeamera «buonorna» e 10 Kaacce OONXHbI OTPaXKaThb:

CHOPMMPOBAHHOCTb 3HAHWIA O MeCTe U POaN BUONOTMKN B CUCTEME HAYYHOTO 3HAHMA eCTECTBEHHbIX HayK, B
$OpPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHbBI MUPA U HAay4YHOTO MMPOBO33PEHMSA, O BKaLe
POCCUMCKUX 1 3apyBeKHbIX Y4EHbIX-6M0N0rOB B pa3suTMe 61Monorumn, GyHKLUMOHANbHOM FPamMoTHOCTH
4e/I0BEKa 417 PeLleHUs KU3HEHHbIX 3a4ay;

YyMeHMe pacKpbIBaTb coaepKaHue BUONOrMYecKMX TEPMUHOB M NOHATUI: XKU3Hb, KNETKa, OpraH1sm,
meTabonnsm (0bmeH BeLLEeCTB U NPeBpaLLEHME IHEPTUM), FOMEOCTa3 (camoperynsaLums), ypoBHeBas
OpraHn3auma Xm1BbIX CUCTEM, CAMOBOCNPOM3BeaeHME (penpoayKLMSA), HacNeaCTBEHHOCTb, U3MEHUYMBOCTD,
pOCT U pa3BuUTHE;



yMeHue usnaratb 61Monormyeckne Teopum (KNetouyHas, XpOMOCOMHas, MyTaLMOHHas, LeHTpanAbHan Aorma
MmonekynsipHon 6uonorum), 3akonsl (I. MeHagensa, T. MopraHa, H. W. BaBuioBa) 1 y4yeHus (o LeHTpax
MHOroobpasuns U NPOUCXOXKAEHUA KY/IbTYPHbIX pacTeHuin H. . BaBmunosa), onpeaenaTb rpaHuLbl UX
NPUMEHUMOCTU K KUBbIM CUCTEMAM;

yMeHue BNageTb MeToJaMmn HayyHoro No3HaHuaA B buosornn: HabaoaeHne U onNncaHMe }KUBbIX CUCTEM,
NpoLEccoB U ABIEHMIA, OpraHn3aLma n nposeaeHne 6MONOrMYECKOro aKCNepUMeHTa, BblABUKEHNE
rMnoTesbl, BbiABNEHUE 3aBUCMMOCTU MeXKAY UccaeayemMmbiMn BEIMYMHAMM, 0O BACHEHNE NONYYEHHbIX
pe3ynbTaToB, UCMO/Ib30BaHHbIX HayYHbIX MOHATUI, TEOPUI N 3aKOHOB, YMEHUe AenaTb BbiBOAbl Ha
OCHOBaHWM MOJIYYEHHbIX PE3Y/1bTaTOB;

YMEHME BblAeNATb CYLLECTBEHHbIE MPU3HAKM BUPYCOB, KIETOK MPOKaPUOT U SYKapUOT, OAHOKNETOUHbIX U
MHOTOK/IETOYHbIX OPraHn3mMoB, 0CO6eHHOCTM NpoLeccoB: 0bMeHa BellLecTB U NpeBpaLleHnUa SHeprun B
Knetke, GOTOCUHTE3a, NI1AaCTUYECKOTO M SHEPreTUYecKoro obmeHa, XeMOCUHTE3a, MUTO3a, Melo3a,
OMN/I0A0TBOPEHMA, PA3MHOMEHNA, MHAMBMAYANbHOIO Pa3BUTMA opraHn3ma (oHToreHes);

YMEHUE NPUMEHATb NoJly4YeHHble 3HaHMA ANA 06bACHEHNA BUONOrMUYECKMX MPOLECCOB M ABMEHWUM, ANA
NPUHATUA NPAKTUYECKMX PELLEHNI B NOBCeAHEBHOM }KMU3HMU C LeNbio obecneyeHmn 6e30MacHOCTM CBOEro
3[10pOBbA U 30POBbA OKPYKAOLWMX NOAEN, COBNOAEHMA HOPM FPAMOTHOIO MNOBEAEHUA B OKPY*KatoLen
NpUpPoAHoO cpeae, NoOHMMaHME HE0DBX0AMMOCTM UCMOJIb30BaHUA AOCTUKEHNI COBPEMEHHOM Buonorum n
6MOTEXHOIOMMI ANA PaLMOHaNbHOTO NPMPOAON0/b30BaHUA;

YMEHMe peLlaTb 3/1IeMeHTapHble reHeTUYecKne 3a4aum Ha MOHO- U AMrMbpuaHoe cKpellmBaHue,
CUEeneHHoe HacneaoBaHUe, COCTaBAATb CXEMbl MOHOMMBPUAHOIO CKpeLWMBaHMA AN NpeacKka3aHus
Hac/ne0BaHMA NPU3HAKOB Y OPraHM3mOoB;

yMeHMe BbINONAHATb [abopaTopHble U NpakTUYeckme paboTbl, cobatoaaTb Npasuaa Npu paboTe ¢ yyebHbIM U
nabopatopHbiM 060pyA0BaAHUEM;

YMeHME KPUTMUYECKM OLLEHMBATbL U MHTEPNPETUPOBATL MHGOPMALMIO BUONOTMUYECKOTO COAEPKAHUA,
BK/IHOYAIOLLLYIO MCEeBAOHAYYHbIe 3HAHUA U3 PA3/IMYHbIX UCTOYHMKOB (CPeLCcTBa MaccoBol MHGOpMaLLMK,
Hay4yHO-MONYAAPHbIE MaTepuasbl), STUYECKME acMeKTbl COBPEMEHHbIX MCCNEA0BaHNI B Buonornm,
MeauumHe, BUoTexHONOru;

YyMeHMe co34aBaTb COHBCTBEHHbIE MMCbMEHHbIE U YCTHbIE co0bLLeHMA, 0606Lan GUoNorMyecKkyto
MHOOPMALMIO U3 HECKOJIBKMX UCTOYHMKOB, FPAaMOTHO MCMNO/1b30BaTb NOHATUNHbLIA annapat 6uonoruu.

MpeameTHble pesyabTaThl 0CBOEHUA yuebHoro npeamera «buonorna» e 11 Kaacce 0ONXHbI OTPaXKaThb:

CPOPMMPOBAHHOCTb 3HAHWIA O MECTe U POaN BUONOTUI B CUCTEME HAYUYHOTO 3HAHUA eCTeCTBEHHbIX HayK, B
$OpPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAY4YHOM KapTUHbI MMPA U HAaYYHOTO MMPOBO33PEHUSA, O BKAAAE
POCCUMCKUX 1 3apyBeKHbIX Y4EHbIX-BM0N0rOB B pa3suTMe 61Monorumn, GyHKLUMOHANbHOM FPamMoTHOCTH
4e/I0BEKa 4/1A PeLleHUs KU3HEHHbIX 3a4ay;

YMEeHMe pacKpbiBaTb coAepskaHue BMONOrMYeCcKNX TEPMUHOB U NOHATUIA: BUA, NONYAALMA, reHOdOoHA,
3BOJIIOUMA, ABMNKYLLME CUbI (DaKTOPbI) 3BOIOLUN, NPUCIOCOBNEHHOCTb OPraHM3MOB, BUA00H6pa3oBaHue,
3Konoruyeckne pakTopbl, IKOCMCTEMA, NPOAYLIEHTbI, KOHCYMEHTbI, peAyLeHTbl, Lenu NuTaHua,
aKonoruyeckas nupamunaa, buoreoueHos, buocdepa;



yMeHue usnaratb 6Monormyeckne Teopumn (3BonoLUMoHHan Teopus Y. [lapBuHa, CUHTETMYECKas Teopua
3BOJIIOLMM), 3aKOHbI M 3aKOHOMEPHOCTH (3apoabiwesoro cxoacTtsa K. M. Bapa, yepeoBaHUA rNaBHbIX
HanpaB/ieHuit 1 nyTel asonouum A. H. CeBepLoBa, yueHus o buocdepe B. UN. BepHaackoro), onpenenartb
rPaHULbI UX TPUMEHNUMOCTU K }KUBbIM CUCTEMAM;

yMeHMe BNageTb MeToJaMn HayyHoro No3HaHus B 6Monorum: HabaaeHne n onncaHue 3KNBbIX CUCTEM,
NpoLEccoB U ABIEHWIA, OpraHn3aLma n nposeaeHne 6MONOrMYECKOro sKCNePUMEHTa, BblABUXKEHNE
rmnoTesbl, BbiABNEHUE 3aBUCMMOCTU MeEXKAY UccaeayembiMn BEIMYMHAMM, 0O BACHEHWE NONYYEHHbIX
pe3ynbTaToB, UCMO/Ib30BaHHbIX HayYHbIX MOHATUN, TEOPUIN N 3aKOHOB, YMEHWe AenaTtb BbiBOAbl Ha
OCHOBaHWM MOJIYYEHHbIX PE3Y/bTATOB;

YMEHME BblAENATb CYLLECTBEHHbIE MPU3HAKU CTPOEHUA BMONOrMYEeCcKMX 06 BEKTOB: BUAOB, NONYAALUNA,
NpoAyLEeHTOB, KOHCYMEHTOB, peayLeHToB, 6MOreoL,eHo0308B M 3KOCMCTEM, 0COBEHHOCTU NPOLLEeCcCoB:
HacneaCTBEHHOM N3MEHUYMBOCTH, eCTeCTBEHHOro oTbopa, BUaoobpasoBaHMs, NpPUCnocobieHHOCTH
OpraHM3MoB, AENCTBUA 3KOIOTMYECKMX PaKTOPOB Ha OPraHM3Mbl, MepPeHOCa BELLECTB U MOTOKa IHEPTUn B
3KOCMCTEMaX, aHTPOMOreHHbIX U3MEHEHUI B 3KOCUCTEMAX CBOE MECTHOCTM, KPYroBopoTa BeLLEecTs U
6MOreoxmmmMyecKmx LMKI0B B bruocdepe;

yMeHMe NPUMEHATb NOJlyYEHHbIE 3HAHUA A1A 06bACHEHNA BMONOrMYECKUX NPOLECCOB U ABNEHUN, NS
NPUHATUA NPAKTUYECKUX PELLIEHWNIA B MOBCEAHEBHOM MU3HM C Lenbio obecneveHna 6e30MacHOCTM CBOEro
34,0PO0BbA U 340PO0BbA OKPYKAOWMX Nt0A€EN, COBNOAEHNA HOPM FPAMOTHOTO NOBEAEHMNA B OKPYHKAIOLLEN
npUpPOAHON cpeae, MoOHMMaHNE HeOBXOAMMOCTUN UCMO/Ib30BAHUA AOCTUXEHMI COBpemeHHOM Bruonormm ana
pPaLMOHaNbHOIO NPMPOLONONL30BAHMS;

YMeHUe peLlaTb 3/1eMeHTapHble B1UoNorMyecKme 3a4a4m, COCTaBAATb CXeMbl NEPEHOCA BELECTB U SHEPTUN B
3KocucTemax (Lenu nutaHua);

YMeHMe BbINO/IHATL 1abopaTopHble U NpaKkTUYeckne paboTbl, cobtoaaTh NpaBuaa Npu pabote ¢ y4ebHbIM U
nabopaTtopHbiM 060pyA0BaHUEM;

YMEHME KPUTMYECKM OLLEHMBATb U MHTEPNPETUPOBATL MHGOPMALIMIO BUONOTMUYECKOrO COAEPKaHUA,
BK/HOYAIOLLLYIO NCEeBAOHAYYHbIEe 3HAHUA M3 PA3/IMYHbIX UICTOYHMKOB (CPeACcTBa MaccoBoi MHbOPMaLLMK,
Hay4YHO-MONyNAPHbIE MaTepuasbl), paccMaTpMBaTh rnobasbHble 3KO0TMYecKkue NPobaembl COBPEMEHHOCTH,
bopMMpPOBaTL NO OTHOLIEHWIO K HUM COBCTBEHHYIO MNO3MLMIO;

yMeHMe co34aBaTb cOH6CTBEHHbIE MMCbMEHHbIE U YCTHble coobLieHmna, 0606Lwan Guonornyeckyto
MHPOPMaLMIO U3 HECKONIbKMX UCTOYHMKOB, FPAMOTHO MUCMOAb30BaTb MOHATUIHBIA annapaT 6uonornu.






Temarnueckoe IIaHUPOBaHUE

10 kmace
—
Ne  ||HammeHoBaHUE pa3JesioB U TEM MIPOrPaMMBbI KonnuectBo yacos DnexTpoHHbIe (1M poBbIe) 00pa3oBaTeNbHbIC
n/m pecypcbl
Bcero|[KonTponbHbie [IpakTruueckue
paboThI paboThI
1 buonorus xak Hayka 2 0.5 bubnnorexa LHOK https://m.edsoo.ru/7f41¢292
2 JKuBble cucTeMbl U UX OpraHu3aLus 1 bubnnorexa LHOK https://m.edsoo.ru/7f41¢c292
3 XUMUYECKUI COCTaB U CTPOECHUE KIIETKU 8 1 bubnnorexa LHOK https://m.edsoo.ru/7f41¢c292
4 KuznenesaTeabHOCTh KICTKU 6 bubmuorexa I{OK https://m.edsoo.ru/7f41¢292
5 Pa3smHOXeEHME U MHAVBUAYAIBHOE PAa3BUTHE 5 1 bubnnorexa LHOK https://m.edsoo.ru/7f41¢c292
OpPTaHU3MOB
6 HacnencTtBeHHOCTh M KI3MEHUYMBOCTh 8 1.5 bubnuoreka [{OK https://m.edsoo.ru/7f41¢292
OpPraHU3MOB
7 Cenexkiust opranu3mMoB. OCHOBBI 3 bubnmnoreka [{OK https://m.edsoo.ru/7f41c292
OMOTEXHOIOTHH
8 PeszepBHoe Bpemst 1 bubnmnoreka [{OK https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 |0 4
I[TPOT'PAMME

11 xmacc




|
No HaumenoBanue pa3nennoB u Tem KonnuectBo yacos DnexTpoHHbIe (1M poBbIe) 00pazoBaTelbHbIC
n/n  |[mporpammbl pecypcbl
Bcero||[KonTponbHbie [IpakTuueckue
paboThI paboThI
1 DBOJIIOLMOHHAS OHOJIOTHUS 9 1 bu6nuoteka LIOK https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bubnunoreka IHOK https://m.edsoo.ru/7f41cc74
3emiie

3 Opranu3Msbl ¥ OKpyKarolas cpeia 5 1 bubnunoreka L{OK https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 bu6nuoteka LIOK https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpems 2 bubnunoreka L{OK https://m.edsoo.ru/7f41cc74
OBUIIEE KOJIMYECTBO YACOB I10 34 0 2.5

I[MTPOT'PAMME

[ToypouHoe m1anupoBaHue

10 xnacc

=




No |Tema ypoka KoanuectBo yacoB Jata JJIeKTpOHHbIe IUPPOBLIE 06pa30BaTEIbHbIE
/o H3y4YeHUs |[pecypchbl
Bceero|Kontponsnsie |[IpakTuueckue
paboThI paboTHI
1 |[buosorust B cucteMe HayK 1 Bbub6anoTeka LIOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 |Metoasl mo3HaHUS KUBOM pupoabl. [IpakTnyeckas 1 0.5 BubsnoTeka LIOK
pabota Ne 1 «/cnonp30BaHue pa3InMIHBIX METO/IOB https://m.edsoo.ru/863e6122
PU U3YYCHUH OMOJIOTUYECKUX OOBEKTOB)
3 ||buonoruyeckue cucTemsl, IpoIECChl U X u3yuenue |1 Bu6auoTteka LJOK
https://m.edsoo.ru/863e6564
4 | Xumuueckuit cocTaB KIeTKU. Boia u MuHepaibHbIE 1 bu6saunoTeka [JOK
conu https://m.edsoo.ru/863e674e
5 |benku. CoctaB u cTpoeHHe OeITKOB 1 Bu6auoTteka LJOK
https://m.edsoo.ru/863e6b72
6 |[@epMeHTH — OMOIOTHYECKUE KAaTaTN3aTOPbI. 1 0.5 bubauorteka LIOK
JlabopatopHas pabora Ne 1 «/3ydenue https://m.edsoo.ru/863e6b72
KaTaJUTHYECKON aKTUBHOCTH (hepMEHTOB (Ha mpumepe
aMUJIa3bl WM KaTajaasbl)»
7 ||YraeBoapl. JIunmuasr 1 bu6bsaunoteka [JOK
https://m.edsoo.ru/863e6870
8 |Hyknennosbie kucnotsel. ATO 1 bubanoTeka LIOK

https://m.edsoo.ru/863e6d5c




Hcropus u meTobl u3ydeHus KieTku. Kiierounas
Teopus

bubanoreka LIOK
https://m.edsoo.ru/863e6e88

10 |[KneTka kak 1eJ0CTHAs )KUBasi CUCTEMA
11 ||Ctpoenue s3ykapuoTHieckoit kiuetku. JlabopaTopHas 0.5 bubsaunoTeka [JOK
pabota Ne 2 «M3y4eHne CTpOCHUS KIETOK paCTCHU, https://m.edsoo.ru/863e6ff0
PKUBOTHBIX, TPUOOB U OaKTEepHUil 10T MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c¢
TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUEC)»
12 ||OOMeH BemecTB Wil MEeTab0Iu3M bubsaunoteka [JOK
https://m.edsoo.ru/863e766¢
13 || ®oTocuHTe3. XEMOCHHTE3 bu6bsunoreka IJOK
https://m.edsoo.ru/863e7c98
14 | Dueprernueckuii oOMeH bu6auorteka LIOK
https://m.edsoo.ru/863e7aae
15 |PKusHeHHbld UK KIIeTKH. [lenenue kinetku. MuTos. 0.5 bubanoTeka LIOK
JlabopatopHnast pabota Ne 3 «Habmoaenne Mutos3a B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIpernapaTax»
16 |[buocunTes Genka. Peakius MaTpHYIHOTO CHHTE3a Bub6snoTeka LIOK
https://m.edsoo.ru/863e796e
17 |Tpancnsamus — 6uocuHTe3 O6€IKa Bu6auoTteka LJOK
https://m.edsoo.ru/863e796e
18 |[HekneTounbie hOpMBI KU3ZHH — BUPYCHI BubsnoTeka LIOK

https://m.edsoo.ru/863e7540




19

@DopMBbl pa3MHOKEHHUSI OPTaHU3MOB

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

https://m.edsoo.ru/863e831e

20 |Metio3 bubanoreka LIOK
https://m.edsoo.ru/863e7f4a
21 ||O0pa3oBaHue U Pa3BUTHUE MOJOBBIX KJIETOK. 0.5 Bu6auoTteka [JOK
OmtonorBopenue. Jlaboparopras pabora Ne 4 https://m.edsoo.ru/863e81b6
«M3ydeHune cTpOeHHsI MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpernapaTax»
22 |[MaauBuayanpHOE pa3BUTHE OPraHU3MOB BubsnoTeka LIOK
https://m.edsoo.ru/863e8436
23 |['enernka — Hayka O HacJI€JCTBEHHOCTH U Bu6auoTteka LIJOK
U3MEHYUBOCTH https://m.edsoo0.ru/863e86f2
24 |[3akOHOMEpPHOCTHU Hacjel0BaHUs MPU3HAKOB. bu6auorteka LIOK
MOHOTHOPUIHOE CKPEITHBAHKE https://m.edsoo.ru/863e8878
25 ||AurnbpuaHoe ckpemuBaHyie. 3aKOH HE3aBUCHMOTO Bu6auoTteka LJOK
HACJIEIOBaHUsI PU3HAKOB https://m.edsoo.ru/863e89a4
26 ||CuemneHHOE HaclieJJOBaHHE MTPU3HAKOB. JlabopaTopHast 0.5 bubaunoreka LIOK
pabota Ne 5 «M3y4yeHue pe3yibTaTOB MOHOTHOPHIHOTO https://m.edsoo.ru/863e8c60
U TUTHOPUTHOTO CKPEIIMBAHUS Y IPO30(UIIBI HA
TOTOBBIX MHUKPOIIpEnapaTax»
27 |'eneruka nomna. HacienoBanue npu3HaKkos, Bbu6auorteka LJOK
CIIEIJIEHHBIX C TTOJIOM https://m.edsoo.ru/863e8c60
28 ||[3smenunBocTh. HeHacnencrBeHHas H3MEHYNBOCTD. 0.5 bu6auoTteka [JOK




Jlaboparopnas pabota Ne 6. Mzyuenue https://m.edsoo.ru/863e8efe
MOIU(PUKAITMOHHOW U3MEHUYUBOCTH, TIOCTPOCHUE
BapHAIlMOHHOTO psJia U BapUAILIMOHHOM KPUBOI»
29 |HacnencrBenHast u3MeHYMBOCTh. JIabopaTopHas 1 0.5 Bbub6anoTeka LIOK
pabota Ne 7. «AHanu3 MyTanuid y 1po30(huisl Ha https://m.edsoo.ru/863e8efe
FOTOBBIX MUKpOIIpenapaTax»
30 |I'eHeTnka yeloBeka 1 bubanoreka LIOK
https://m.edsoo.ru/863e8d78
31 ||Pe3epBHbIil ypok. O6006111I€HNE TTO TeMe 1
«HacnecTBeHHOCTh M HK3MEHUYHUBOCTh OPTaHU3MOB)
32 ||Cenexuus Kak HayKa U MPOIIECC 1 Bubsnoreka LIOK
https://m.edsoo.ru/863e9214
33 |MeToabl U TOCTHKSHUS CEJICKITUN PACTCHUIN 1 1 Bbubanoreka LIOK
YKUBOTHBIX https://m.edsoo.ru/863e9214
34 |[buoTexHOJIO0THA KaK OTpacib MPOU3BOACTBA 1 Bu6snoTeka LIOK
https://m.edsoo.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
11 knace
—
Ne |Tema ypoka KonnuecTBo yacos [lata OneKTpoHHbIE HU(POBBIE
n/m U3y4eHHUs |[00pa3oBaTeIbHbIC PECYPChI
Bceero|[KonTponbeabie |[[IpakTnueckue
paboThI paboThI
1 ([OBomonus U METObI €€ N3YUYEHHUS 1 bubmuoreka [IOK




https://m.edsoo.ru/863ea20e

2 |[Mcropust pa3BUTHS NIPEICTaBICHHUI 00 SBOIOINH bubnmoreka [JOK
https://m.edsoo.ru/863e9570
3 |[MukposBoIIOIUS bubnmoreka [JOK
https://m.edsoo.ru/863e9cle
4 |Ilomynauus Kak 3JieMEHTapHasi €AMHULIA BUJA U SBOJIIOLIUH. 0.5 bu6mmoteka LJOK
JlaGopaTtopHnast pabora Ne 1 «CpaBHeHHE BUIOB MO https://m.edsoo0.ru/863e99c6
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 ||dBwxymue cuibl (3eMeHTapHbIe (aKTOPHI) SBOIIOIHH bubmmoreka [JOK
https://m.edsoo.ru/863e9da4
6 |[EcrecTBennslit oTOOp U ero (hopmbI bubnuoreka [IOK
https://m.edsoo.ru/863e9ed0
7 ||Pe3ynbTaThl 3BOIIOLMU: TPUCIOCOOIEHHOCTh OPraHU3MOB U 0.5 bubmuorexa [IOK
BugooOpa3oBanue. Jlaboparopnas padota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
IPUCIIOCOOICHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO
XapakTepa
8 |[HampamieHus U myTH MaKpOIBOIIOIUH bubnmnorexa [JOK
https://m.edsoo.ru/863e9cle
9 |[HeoOGpaTuMOCTh 3BOITIOIIMHI
10 ||Mcropus xu3HM Ha 3emile U METOABI €€ N3YUEHUs
11 |[['unoTe3sl MpOUCXOXKIAEHUS KU3HHA HA 3eMIIe bubmuorexa [JOK
https://m.edsoo.ru/863ea5a6
12 |[Pa3zBuTHE )XM3HU HA 3eMJIE IO IpaM U IEPUOAAM bubnuorexa [IOK




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

13 {|OcHOBHBIE 3Talbl 3BOJIIOLMH PACTUTEIBHOTO U KUBOTHOTO 0.5 bu6mmoteka [JOK
mupa. [Ipaktrueckas padota Ne 1 «3yueHne nckomaeMbIx https://m.edsoo.ru/863ea8bc
OCTaTKOB PacTE€HUH U )KMBOTHBIX B KOJUIEKLIUAX»
14 ||CoBpeMeHHas cucTeMa OPraHMYECKOro Mupa bubnunorexa LIOK
https://m.edsoo.ru/863ea48e
15 ||[9Bomromnus yenoBeka (aHTPOIOTEHE3) bubmmoreka [JOK
https://m.edsoo.ru/863eac2c
16 ||dBwxymiue cuibl ((hakTOpbl) aHTPOTIOTEHE3A bubmmoreka [JOK
https://m.edsoo.ru/863ead44
17 ||OcHOBHBIE CTa MU 3BOJIIOLUYU YETIOBEKA
18 |[YenoBeueckue packl U IPUPOIHBIE aJalTallUM YeJIOBEKa bubnuoreka [IOK
https://m.edsoo.ru/863eaca2
19 ||Pe3epBHbIit ypok. O000mIeHNE 1O TeMe «BO3HUKHOBEHHE U
pa3BUTHE KU3HU Ha 3eMIIe»
20 |[9konorus Kak Hayka
21 ||Cpenpl obuTaHUS U IKOJIOTUYECKUE (PAKTOPbI bubmuorexa [OK
https://m.edsoo.ru/863eafec
22 ||Abuotnueckue daxropsl. JlaboparopHas padota Ne 3. 0.5 bubmuorexa [JOK
«Mopdonoruueckue 0COOEHHOCTH PAaCTEHHUI U3 Pa3HBIX MECT https://m.edsoo.ru/863eb10e
oOutanusy. JlaboparopHas pabota Ne 4. «BnusHue cBera Ha
POCT U Pa3BUTHE YEPEHKOB KOJIEYCa
23 ||buotnueckue hakTopsl bu6muoreka [IOK




https://m.edso00.ru/863eb348

24 ||[Oxonoruueckue xapakTepucTuku nonyisuuu. [lpakruyeckas ||1 0.5
padota Ne 2 «[loacuér mioTHOCTH NOMYINSILMMA pa3HbIX BUJOB
pacTeHu»
25 ||CoobmiecTBa OpraHu3MOB — OHOIEHO3 1 bubnunorexa LIOK
https://m.edsoo.ru/863eb46a
26 |[9xonoruueckue CUCTEMbI (IKOCUCTEMBI) 1 bubmmoreka [JOK
https://m.edsoo.ru/863eb46a
27 ||OcHOBHBIC TOKA3aTEIN YKOCUCTEMBI. DKOJIOTHUECKUE 1 bubnunorexa LIOK
nupamuel. CBoiicTBa skocucteM. Cykueccus https://m.edsoo.ru/863eb5fa
28 ||[IpupoaHbIE S5KOCUCTEMBI 1
29 ||AHTpOIOTreHHbIE SKOCUCTEMBI 1
30 |[buocepa — riobanbHas sKocUcTEMa 3eMIIU 1 bubmuorexa [IOK
https://m.edsoo.ru/863ebbSe
31 |[3akoHOMEpHOCTHU CYIIECTBOBaHUS OMOChepbl 1 bubnuoreka [IOK
https://m.edsoo.ru/863ebd16
32 |YenmoseuecTBO B Ouochepe 3emin 1
33 ||CocymiecTBoBaHUE PUPOIBI U YEIIOBEUECTBA 1 bubnmnoreka [JOK
https://m.edsoo.ru/863ebale
34 |[Pe3epBHbIi ypok. O600mIeHNE TeMbl «Coo0I1ecTa u 1
PKOJIOTUYECKHUE CHCTEMBD»
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5




YUYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
[TPOLIECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JUIAA YYHEHUKA

buonorus. 10 knace. [Tonomapesa, Kopaunosa, Jlomununa: ba3oslit ypoBens. Bentana-I'pad

buomnorus. 11 knacc. bazossiit yposens. @I'OC ., Benrtana-I'pad
METOANYECKHUE MATEPUAJIBI IJIA YUUTEJIA

1. A.}O.Monnesa. A.B.Topranos. buonorus B cxemax u Tabmuriax 9KCMO Mocksa. 2018 T

2.I'. . Jlepnep. buonorus. [Tonuslii cripaBouynuk 11 noarotoBku k E I' 9. M. Actpens 2018 ¢
3.I'oroBumcs k EI'D. O6mas 6uonorust M [Ipoda 2020r

4.EI'D. Obmas 6uonorus. Konrponsabie namepurenbubie Mmatepuaisl M [Ipocsemenue 2020 ©
5.1.P. MyxamemxkaHoB. Mactepckas yaurtens « Tectsl, 3adetsi, osmnonpocs! 10-11 kmacey M
«BAKO» 2017 r

6.006mr1as 6uomnorust: Yueouuk / [Tox pen. Koncrantunosa B.M.. - M.: Academia, 2018. - 704 c.
7.Boponnos, H.H. buonorus. O6mas 6uomnorus. 10-11 kmaccer: YueOHUK 115t
o6meo0pa3oBaTeNbHBIX yupexaenuii: bazoseiii yposens / H.H. Boponnos. - M.: IIpocs., 2022. -
304 c..

8.3axapos, B.b. Pabouas tetpaap no o6meii 6uonoruu: 10-11 knace: k: YueOnuky B.b. 3axaposa,
9.A.I'. Mycraduna, B.1. CuBornazosa, H.M. Uepnooii "O6mas 6uonorus. 10-11 knacc" / B.b.
3axapos, E.T. 3axaposa, A.Jl. Kynaes, B.1. Cuornazos. - M.: Ok3ameH, 2. - 157 c.

HUDPOBLIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET

1. NMpoeKT Bca 6uonorusa

http://www.ebio.ru/index-1.html

2.buonorus. dNeKTPOHHbI yuebHUK

http://biologylib.ru/catalog/

3. buonorusa. Ccbi/IKM Ha caiiTbl o 6uonorum

Ha aTom caiite npeacraBsieHa CCbIJIKM NO BCEM pa3aesiam 6uonornn. OueHb y,CI,O6HO ANnA ncnosib3oBaHUA Ha
YPOKaX. eCTb BCeE U o060 Bcem.

http://biologylib.ru/catalog/

4. BupTyanbHaa obpasosaTtenbHana nabopatopus

http://www.virtulab.net




5. UHTepHeT ypoK

https://interneturok.ru/

6. fl uay Ha ypoK 6uonorum

http://bio.1september.ru/urok/

7. CoBpemeHHble YPOKU 6uonorum

http://biology-online.ru/

8.MHPOopMaLMOHHO-CNPaBOYHbII pecypc no 6uonoruu

http://www.cellbiol.ru/

9. BUonoru4yeckuit cnoBapb OHAAH

http://www.bioword.narod.ru/

10. ApeBHue nckonaemble XXUBOTHblE

http://biodat.ru/

11.BuonornyecKuii Katanor

http://www.ancientbeasts.ru/

12. http://www.college.ru/biology/. OTKpbITbIin Konneax: 6uonorus. CogepraHue yyebHuKka no 6uonoruu.
MHTepaKTUBHbIE Java-annaeTbl 1 aHUMaLMOHHbIE KaPTUHKK No 6uonormmn. 0630p MHTEPHET-PECYPCOoB Mo
610oN0rMKN. BO3MOXKHOCTb AMCTAHUMOHHOrO 06ydYeHNa; TeCTMPOBaHWe OHNAMH.

13._http://evolution.powernet.ru/. Teopus IBOJIFOIIMN KaK OHA €CTh

14. http://dronisimo.chat.ru/homepagel/ob.htm O6miast 6uosnorus. B nomynspHoit popme u3noxeHs!
MaTepuasbl O Pa3INYHbIM pazjienaM o01el OUOIOTrHH.

15. http://school.holm.ru/predmet/bio/ - IlIkonbubrii Mup: buonorus. Karangor o6pa3oBarenbHbIX

PECYpCOB 10 OUOIOTHH
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