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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpaboTke MporpaMmbl MO OUOJIOTUU TEOPETHUYECKYIO OCHOBY JUISl OMPENENICHUs] MOJXO0I0B K (HOPMUPOBAHUIO
comepkaHusi  yueOHoro mpenmera «buonorus» cocTaBWIM: KOHLentyaidbHele nonoxenus @OIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJIEH, CO/IepKaHuUs, PE3yIbTaTOB O0y4YeHUsI U TpeOOBaHUM K YPOBHIO MOATOTOBKHU BBIMYCKHUKOB,
MOJIOKEHUsI 00 OOIMX MLENSX W MPUHIUNAX, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpeaHEero oOIero
oOpaszoBanus B Poccuiickoit degeparuu, a Takke MOJOXKEHUST O crneruduke OMOJOTHH, €€ 3HAUYCHUU B MO3HAHUU KUBOU
IPUPOJBI U OOECIICUCHUH CYIECTBOBaHUS YejoBeYecKoro oOmiectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSIM, OIpPECICHBI
OCHOBHBIE€ ()YHKIIMH IPOrPaMMBbI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosioruu Aa€T MPEACTaBICHHE O IENsIX, 00 00IIel cTparerun oOy4deHUs, BOCIUTAHUS U Pa3BUTUS
oOydJaromuxcs cpeacTBaMu yudeOHoro mnpeamera «buomorusi», ompezaenseT oOsi3aTellbHOE MPEAMETHOE COJEp)KaHHE, €ro
CTPYKTYpPY, pacrpe/iefieHue 1o pasjiesiaM U TeMaM, peKOMEHAYEeMYIO MOCIe0BaTEIbHOCTh U3YUEHUsI yUeOHOT0 MaTepuana C
y4€TOM MEXIPEAMETHBIX U BHYTPUIPEAMETHBIX CBSA3EH, JIOTMKA 00pPa30BaTEIILHOTO MPOoIlecca, BO3PACTHBIX OCOOCHHOCTEH
00y4Jaromuxcs.

B nporpamme mo OuosOTHH TakkKe YUMUTHIBAIOTCS TPeOOBaHUSA K TUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U
NPEeIMETHBIM pe3ysibTaTaM 00y4eHusi B (GOPMUPOBAHUHM OCHOBHBIX BHUJIOB Y4€OHO-TTO3HABATEIILHON AESATEIBHOCTH/Y4eOHBIX
JENCTBUM 00YyYaIOIINXCS 10 OCBOCHUIO COJIEP KaHMs OMOJIOTHYECKOTO 00pa30BaHMUs.

B nporpamme no 6monorun (10—11 xmaccel, 6a30BBI YPOBEHb) peaii30BaH MPUHITUI TPEEMCTBEHHOCTH B U3YUYEHUH
Oouonoruu, 6aronapsi Y4eMy B HeW MPOCMATPUBACTCS HAMPABICHHOCTh HA Pa3BUTUE 3HAHMM, CBSI3aHHBIX ¢ (DOPMUPOBAHHUEM
€CTECTBEHHO-HAYYHOI'0O MHPOBO33PEHNUS, LIEHHOCTHBIX OPUEHTALMI JIMYHOCTHU, IKOJIOTUYECKOTO MBIIIJICHHUS, PEICTaBICHHI
0 370pOBOM 00pase >KM3HU U OepekKHBIM OTHOIIEHHWEM K OKpY’Karoluel nmpupoanoi cpeze. [losromy Hapsiny ¢ uzydeHHem
0OIIEOMOIOTUYECKUX TEOPUM, a TaK)Ke 3HAHWM O CTPOCHUU KHUBBIX CHCTEM pAa3HOTO paHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIONINX B HUX IPOIIECCOB B MpPOTpaMMe MO OMOJOTHUU YJEJICHO BHUMAaHHUE MCIOJIb30BAHUIO TOJYYCHHBIX 3HAHWH B
MOBCEAHEBHOM JKM3HU JJIA PEUICHUS MPHUKIAAHBIX 3a7]ad, B TOM 4YuCie: MpOPUIAKTUKU HACJIEICTBEHHBIX 3a00JI€BaHUI
YeJI0BEeKa, MEIUKO-TEHETUYECKOTO KOHCYJIBTHPOBAHHUS, OOOCHOBAaHUS OKOJOTHYECKHA IE€JIECOO0PA3HOTO TIOBEICHHUS B
OKPY’KAIOIIEH MPUPOJTHON Cpelie, aHAIN3a BIUSHUSA XO3SMCTBEHHOW NEATEIBHOCTH YEIOBEKA HA COCTOSHHUE MPUPOIHBIX U
MCKYCCTBEHHBIX JKOCHUCTEM. YCHJICHHWE BHHMAHHS K TPHUKIAJHONW HAMPABIEHHOCTH ydeOHOTO mnpeameTta «buomorus»
MPOJMKTOBAHO HEOOXOJIUMOCTbIO O0OECIEUeHUs YCIOBUW [IJIsi pEUIeHUS OJHOM U3 aKTyaJlbHBIX 3a/Ja4 IIKOJBHOIO



OMOJIOrMYECKOTO 00pa3oBaHMs, KOTOpas Mpeanosiaract GopMupoBaHUE Yy OOYyYaIOIMIMXCS CIOCOOHOCTH alanTHPOBATHCS K
U3MCHCHUSAM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpenHero oOiiero oOpa3oBaHusl 3aHUMAeT BaxkHoe MecTo. OHa oOecrieunBaeT (GOpMUPOBAHUE Y
oOydJarommxcs TPEICTABICHUNA O HAayYHOW KapTUHE MHpa, pacimmpseT u o0000ImaeT 3HAaHUS O JKUBOW mpupone, e
OTJUYHUTEIIBHBIX TMPU3HAKaX — YPOBHEBOW OpPTaHWU3AIMKM W DBOJIONHH, CO3AAET YCIIOBUS JJISA: MO3HAHUS 3aKOHOB YKHBOM
npupoasl, (GopmMupoBaHus QYHKIIMOHAIHHOW TI'PAMOTHOCTH, HAaBBIKOB 3JI0pPOBOr0 H 0O€30MacHOro oOpasza >KWU3HH,
HKOJIOTUYECKOTO MBINIJICHUS, IICHHOCTHOTO OTHOIIEHUS K )KUBOU MPUPOJIE M YETIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS MMEET TAaKXKe JUIS PEIICHHS BOCIMTATEIBHBIX W Pa3BUBAIONINX 3a7a4 CPEIHETO OOIIEro
oOpa3oBaHMs, COIMaTU3alMu oOydaronuxcs. M3ydeHune OHOJOrMM oOOecreuyuBaeT YCiIOBUS s (HOPMHUPOBAHHMS
WUHTCIUICKTYAIbHBIX, KOMMYHHKAIIMOHHBIX W WH(OOPMAIMOHHBIX HABBIKOB, 3CTCTHUYECKOW KYJIbTYphI, CIIOCOOCTBYyET
WUHTETpaAIUU OMOJOTUYSCKUX 3HAHWW C MPEICTABICHUSIMH M3 JPYTUX YYCOHBIX MPEIMETOB, B YACTHOCTH, (PU3HKHU, XUMUU U
reorpadun. Ha3BaHHBIE TIONOKEHUS O TMPEIHA3HAUYCHUH Yy4eOHOro mnpeamera «buoiorus» coCTaBHIM OCHOBY IS
OTIpeIeTICHUS TIOXO0I0B K OTOOPY M CTPYKTYPHPOBAHHIO €TO COACPKAHUS, TPEICTABICHHOTO B TPOrpaMMe 10 OMOJIOTHH.

Ot6op coxmepkanus ydeOHOro mpenmera «buomorms» Ha 0a30BOM ypOBHE OCYIIECTBIEH C  TMO3HIUN
KyJIbTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyHYAIOIIHMECs JOJKHBI OCBOUTH 3HAHUS U YMEHUS, 3HAUUMBbIE
ist GOpMHUpOBaAHUS 00IIEH KYJIbTYphI, ONPEEISIONME aJIeKBaTHOE MTOBEACHUE YeJIOBEKa B OKPY KaIOIIIe MPUPOIHON cpejie,
BOCTpeOOBaHHBIE B MOBCEIHEBHOM KU3HU U MPAKTUYECKOH nesTerabHocTH. Oco00e MECTO B 3TOM CUCTEME 3HAHUM 3aHMMAIOT
AIIEMEHTHl COJACpPKaHUs, KOTOPbIE CIy’KaT OCHOBOW i (pOPMUPOBAHUS MPEACTABICHHN O COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTUHE MHpa U IEHHOCTHBIX OPUEHTALUAX JUYHOCTH, CIOCOOCTBYIOIIUX TyMaHM3AIUU OMOJIOTHYECKOTO
oOpa3zoBaHUsI.

CTpyKTypupOBaHHE COJAEpX)aHUS Y4eOHOro Marepuayiia B IporpamMme IO OHOJIOTHH OCYIIECTBICHO C YYETOM
MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIIMYUTEIBHBIX OCOOCHHOCTSX KMBOM MPUPOJABI, O €€ YPOBHEBOW OpraHW3allUud H
HBOJIIOIMHU. B COOTBETCTBUU C 3THM B CTPYKType yueOHOTo mpenmera «bruomorusy BhIIEICHBI CIEAYIOMNE COAEPKATeIbHBIC
muHuu: «buonorus kak Hayka. Metoasl HaydyHOro mo3HaHusm», «KieTka kak Ouosormdeckas cucreman, «OpraHuzM Kak
Oouonornyeckas cucreMay, «CucteMa 1 MHOT0OOpa3nue OpraHuIeCcKOro MUpPay, « IBOTIOIH S )KUBOU MPUPOJIBD, « IKOCUCTEMBI
Y TIPHUCYIIUE UM 3aKOHOMEPHOCTH.

Lens m3yuenus ydeOHOro mpemmera «buomorus» Ha 0a30BOM ypOBHE — OBIAJeHHWE OOYUYAIOIIMMHKCS 3HAHUSMHU O
CTPYKTYPHO-(DYHKITMOHATIEHON OpraHU3allMK >KUBBIX CHCTEM PA3HOTO paHra W MPUOOPETCHHE YMEHH HMCIOJIb30BaTh ATH
3HAHWSI IJIS1 TPAMOTHBIX JACHCTBUHN B OTHOIIIEHUN OOBEKTOB JKUBOW MPUPOBI U PEIICHUS PA3IMIHBIX KU3HCHHBIX MPOOIIEM.



JlocTimkeHue 1enu u3ydeHus ydyeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE OOECIEUUBACTCS PEIICHHEM
CIEAYIOIINX 3a/4a4:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl 3HAHMM O OUOJOTUYECKUX TEOPHUSX, YUCHHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUNOTe3axX, MpaBUiaX, CIyXKalluX OCHOBOH JJIsi (OPMHUPOBAHUS MPECTABICHUN O €CTECTBEHHO-HAYYHOU KapTHUHE MHpPA, O
METOJlaX HAyYHOI'O IMO3HAHUS, CTPOCHUHU, MHOTOOOpa3uu M OCOOEHHOCTSX JKUBBIX CHUCTEM Pa3HOr0 YPOBHS OpraHU3aIlvu,
BBIJIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y oOydaromUXCs TMO3HABATENbHBIX, WHTEIJICKTYallbHBIX U TBOPYECKUX CIOCOOHOCTEH B TMpoliecce
aHaJu3a JAHHBIX O MyTSAX Pa3BUTHSA B OMOJIOTMU HAYYHBIX B3TJIAJIOB, UEH M MOAXOJ0B K U3YUYEHHUIO KUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHu3aInu;

CTAHOBJICHUE y OOydarommxcs oOuield KyiabTypbl, (YHKIMOHAIBHOW T'PAMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U
OIICHUBAThH SIBJICHUS OKPYXKAIOIIETO MHUpa XKUBOW MPHUPOJIBI HA OCHOBAaHWU 3HAHUW U OMBITA, MOJYYCHHBIX MPU U3YUYCHUU
OuoJoruy;

dbopmupoBaHue y OOy4alOIMMXCS YMEHHUM WUIIOCTPUPOBATh 3HAYCHHE OMOJOTMYECKUX 3HAHUW B MPAKTHUYECKOU
NEATeIbHOCTH YEJIOBEKA, PAa3BUTUM COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTUM U arpoOMOTEXHOIOT Ui,

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KMBOW MPUPOIbI, HEOOXOAUMOCTU OEpekHOIro
OTHOIICHUS K HEH, COOIOIEHUSI STUUECKUX HOPM TIPU MPOBEACHUN OMOTOTHYECKUX HCCIIeIOBAaHUM;

OCO3HAHHE IEHHOCTH OMOJIOTUYECKUX 3HAHUMN JIJIsl TIOBBIIICHHS YPOBHS AKOJIOTHYECKON KYIbTYPHI, A1 (POPMHUPOBAHUS
HAYyYHOTO MUPOBO33PEHMUS;

IPUMEHCHHE MPUOOPETEHHBIX 3HAHUN U YMEHUH B TTIOBCETHEBHOM KU3HU ISl OIICHKU TTOCJICICTBUIN CBOECH JEATEILHOCTH
110 OTHOIICHUIO K OKpYXKarolel cpene, COOCTBEHHOMY 30pPOBBIO, OOOCHOBaHHWE W COONIOJEHHE Mep NPOPUIAKTHKH
3a00JICBaHHM.

B cucreme cpennero oOmiero odpazoBanusi «buonorusi», mzydaemas Ha 0a30BOM ypOBHE, SBISIETCS 00S3aTEIHHBIM
y4eOHBIM TPEIMETOM, BXOSIIUM B COCTaB IPeIMETHOM o0acTi «EcTecTBeHHO-HAYYHBIC TTPEAMETHDY.

Jliist u3ydenus: Onosnoruu Ha 6a30BOM ypOBHE CpeiHero o01ero oopa3zoBanust orBoAuTcs 68 yacos: B 10 kmacce — 34 vaca
(1 yac B Henento), B 11 kiacce — 34 yaca (1 yac B Henento).



COJAEPKAHUE OBYUEHUSA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKHUMHU U JAPYTUMU €CTECTBEHHBIMU HayKaMHU,
¢unocodueid, 3TUKON, 3CTETUKOW M mMpaBoM. Ponb OGuosorun B QOpMUpPOBAaHMU COBPEMEHHON HAay4YHOW KapTHHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

Metoasl TO3HAHMS >KUBOW TIpUpoOAbl (HAONIOAEHUE, OSKCIIEPUMEHT, OIHUCaHWEe, HW3MEpPeHHe, KiaccuduKaius,
MOJICIMPOBAHKE, CTATUCTUYECKAst 00pabOTKa JTaHHBIX ).

JdeMoHCcTpanum:

IToptpetsr: Y. lapsun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

Tabmuipl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble U NpaKkTHYeCKHE PadOThI:

[Ipaktuueckas padora Ne 1. «cnonb30BaHuE pa3IMUHbIX METO/IOB MPU U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI H MX OPTaHU3AIUSA.

XKusbie cuctembl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHus Ouonoruu. OTIWYHE >KUBBIX CHCTEM OT HEOPraHH4ecKOMH
IPUPOJBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3allud OMOCHCTEM: MOJIEKYISIPHBIN, KIETOYHBIN, TKAHEBBIH,
OpraHW3MEHHBIN, TONYJISIIMOHHO-BUOBOM, YKOCUCTEMHBIN (OMOT€OIEHOTHIECKU ), OMOChEepHBIN.

JdeMoHCcTpanum:

Tabnutel u cxembl: «OCHOBHBIE TTPU3HAKH KU3HNY», « Y POBHHU OPTaHU3AIUN KUBOIM TPHUPOIBI».

O6opynoBanue: Mojenbs Mojekyisr JJTHK.

Tema 3. Xumnueckuii cCOCTaAB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KIETKH. XHMHUYECKHE DJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTHl. Boga M MUHEpasbHbIE
BEILIECTBA.

@DYHKITMY BOJBI U MUHEPAIBHBIX BEMIECTB B KieTke. [loanepxanmne ocMOTHYIECKOTO OataHca.

benku. CoctaB u cTpoeHue 6emK0B. AMUHOKHCIIOTH — MOHOMEPHI OeNTkoB. HezaMeHnMbIe 1 3aMeHUMBbIE aMUHOKHCIIOTHI.
AMMHOKHUCTIOTHBIM COCTaB. YPOBHHU CTPYKTYphl OCJIKOBON MOJEKYJIbI (IEpBUYHAS, BTOPUYHAsS, TPETUYHASI U YETBEPTUYHAS
CTPYKTypa). XUMHYECKUE CBOICTBA OenkoB. bruonornueckue GyHKIMU OEIKOB.



®epmeHThl — Ouosiornueckue katanuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIN LIEHTp, CyOCTpaTHasi ClelU(pUUHOCTb.
Kodepmentsl. Butamunbl. Otinuunst GepMEHTOB OT HEOPraHUUYECKUX KaTalu3aTOPOB.

VYrneBoabl: MOHOCaxapuibl (IJIFOKO3a, pubo3a M Je30KCuprodo3a), qucaxapuasl (caxaposa, JaKkTo3a) U MoJIucaxapuabl
(kpaxmai, TITMKOTeH, 1eJUT0103a). buomorndyeckue PyHKIUNA YTII€BOIOB.

Jlununel: Tpurnuuepusl, pochonunuasl, crepouasl. ['uapopunbao-ruapodobHbie cBoiicTBa. bruonornueckue GpyHkmun
munuaoB. CpaBHEHHUE YIIIEBOIOB, OCJIKOB U JIMMU0B KaK HCTOYHUKOB SHEPTUH.

Hyxneunossie kucnotsl: JJTHK n PHK. Hykneotuasl — MoHOMephl HyKJIeMHOBBIX KucaoT. Ctpoenue u ¢pynkiuu JJHK.
Crpoenue u pynkiuu PHK. Buast PHK. AT®: crpoenue u pyHkiuu.

Hurtonorust — Hayka o kietke. Kierounas teopust — npumep B3auMOACHCTBUS HJed U (PaKTOB B HAYYHOM MO3HAHUMU.
MeTo1bl U3y4eHHUsI KIETKH.

Krnerka kak nenoctHas »uBas cuctema. OOI1IMe Mpu3HaKky KJIETOK: 3aMKHYTas Hapy»KHasg MeMOpana, mosiekyibl JJHK kak
reHeTHYECKHI anmapar, CuCTeMa CUHTe3a Oelka.

Tunsl KIETOK: IyKaproTHYecKas U mpokapuotudeckas. OcoOEHHOCTH CTPOEHUS TPOKaApHOTHYECKOH KieTKu. KineTounas
cTeHka Oaktepuil. CTpoeHne 3yKapuoTUUecKoH KieTk. OCHOBHBIE OTINYHS PACTUTEIBHON, )KUBOTHOM U IpUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKANMUKC, uX (pyHkuuu. Ilnasmarnueckas memOpaHa, eé
cBoiictBa M ¢yHkuuu. lluroruasma u e€ opranouasl. OnHomemOpaHHble opraHouzsl kinetku: OIIC, anmapar ['onbmxu,
nu30coMbl. [IoyaBTOHOMHBIE OpraHOMJIBI KJIETKU: MUTOXOHAPHH, IIacTUAbl. 1IpoucxoxkaeHue MUTOXOHIPUN W IUIACTHI.
Bunel mnactun. HememOpaHHBIE OpraHOMIBI KJIETKU: pUOOCOMBI, KJIETOUYHBIM LEHTP, LEHTPUOJHU, PECHUYKHU, KTYTHUKH.
OyHKIWU OPraHOUAO0B KJIETKU. BKItoueHus.

Anpo — perymatopHblid HeHTp kieTku. CTpoeHue sjpa: saepHas 000J04YKa, KapUoILIa3Ma, XPOMATHH, SAPBIIIKO.
XPpOMOCOMBL.

TpaHCOpT BEMIECTB B KIIETKE.

JemoHncTpanum:

Iloptpetsi: A. Jleenryk, P. I'yk, T. IIBann, M. Ineiinen, P. Bupxos, [x. Yorcon, ®. Kpuk, M. Yunkunc, P.
®panknul, K. M. bap.

Junarpammel: «PacripeneneHne XuMUYeCKUX 3JIEMEHTOB B HEXKMBOW NTPUPOAE», «Pacnpenenenne XuMHIeCKUX 2IIEMEHTOB
B JKMBOU MPUPOIE».



Tabmuipl u cxembl: «llepuoandeckast TabnauIa XUMUUECKUX AJIEMEHTOB», «CTpoeHHE MOJIEKYJbI BOJbI», «bHOCHHTE3
oenka», «CtpoeHne moJiekynbl Oenka», «Ctpoenue depmentay, «Hyknennosble kuciaotsl. JJHK», «CtpoeHne Monekysbl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKH», «CTpOEHHE >KMBOTHOM KIETKW», «CTpOEHHE PACTUTENBHOM KIETKWY,
«CTpoeHue MPOKAPUOTUIECKON KIETKNY», «CTpOoeHUE sipa KIETKNY, « YTIEBOABDY, «JIUMUABD).

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJis MPOBEAEHUS HAOIIOJIEHUN, U3MEpPEHUM, SKCIEPUMEHTOB,
MHUKPOIIPENnapaThl paCTUTEIbHBIX, JKUBOTHBIX U OaKTEpUAIBHBIX KJIETOK.

JlaGopaTopHble 1 MPaAKTHYECKHE PA0OTHI:

Jlaboparopnast pabora Ne 1. «M3yueHue KaTaJUTUUYECKON aKTUBHOCTU (EPMEHTOB (HA TpUMEpPE aMuia3bl WId
KaTanasbl)».

JlaGoparopnas pa6ora Ne 2. «/3yueHue CTpOEHHs KIETOK PACTEHHH, KUBOTHBIX M OaKTepuil MOJ MUKPOCKOIIOM Ha
TrOTOBBIX MUKpOIIpEIapaTax u ux OmrcCaHue.

Tema 4. /KuzHeaesiTeJIbHOCTh KJIETKH.

OOMeH BeIIeCcTB, WK METa0oIM3M. ACCUMUIIAINS (TUIACTUYECKUN 0OMEH) U JUCCUMIIISITUS (DHEPTETUIYECKUN OOMEH) —
JIBE€ CTOPOHBI €JMHOTO Tpoliecca MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPTUH B IOHUMAaHUH METa00IU3Ma.

Tunsl oOMeHa BeniecTB: aBTOTPOQHBIN U reTepoTpodHEbIiA. Posib hepMeHTOB B 00MEHE BEIIECTB U MPEBPAILICHUH YHEPTUU
B KJIETKE.

®ortocunte3. CeroBass U TemMHOBas (a3pl ¢GorocuuTe3a. Peakumm QorocuuTeza. DhHEKTUBHOCTH (POTOCHHTE3A.
3nauenue (oTocwHTE3a AN KU3HM Ha 3emie. BausHue ycnmoBuil cpenbl Ha (OTOCHHTE3 U CIOCOOBI TOBBILIIEHUS €TI0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOIINe OakTeprun. 3HAYCHHEe XEMOCHUHTE3a JIsl )KM3HU Ha 3eMie.

DHepreTuyecknii 0OMeH B KJeTke. Paciienyienre BellecTB, BbIICICHUE U aKKYMYJIUPOBAHUE SHEPTUH B KIIETKE. DTaIbl
sHepreTudeckoro oobmena. ['nukonus. bpoxkenune u ero Buabl. KuciopomHoe OKuCIEHUE, WM KIETOYHOE JIbIXaHHE.
OxucnutensHoe pochopunmmpoBanue. IPPEeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

Peakmiuu matpuunoro cuntesa. ['enernaeckas nndopmarnus u JJHK. Peanuzanus renetndeckoit mHGOpMAIMK B KIETKE.
I'enetnyeckuii kox u ero cBoiictBa. Tpanckpumnuus — MatpuuHbiii cuaTe3 PHK. Tpancnsiiuss — Ouocunrtes Oenka. DTamsbl
tparcisanun. KonrpoBanue aMmuHOKUCIOT. Postk ppubocoM B OnocuHTE3€e OenKa.

Heknetounsie ¢opmbl xxu3nu — Bupychl. Mctopus otkpeitust BupycoB (. Y. UBanoBckuit). OcOOEHHOCTH CTPOCHHUS U
KU3HEHHOTO IMKJa BUpYcOB. bakTtepuodaru. bone3nu pacteHui, >)KUBOTHBIX U YEJIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc



ummyHoneduiuta yenoBeka (BUY) — Bo3Oymutens CIIMJla. OOpaTHas TpaHCKpUIIMs, peBepTaza M HWHTErpasa.
[IpodunakTrika pacnpocTpaHeHUs BUPYCHBIX 3a001€BaHUI.

JdeMoHcTpanum:

IToptpersl: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsises.

Tabmuipl U cxeMbl: « Tunbl nutanus», «Metabonuzm», « MUTOXOHAPpUSY, « DHEPreTUUECKU 00MeH», «XIIOPOILIacTy,
«®otocunred», «Ctpoenue JIHK», «Ctpoenue u ¢yHkumoHupoBaHue reHa», «CuHre3 Oenkay, «['eHeTHUeCKHil Komy,
«Bupycw», «bakrepuodarny, «Ctpoenue u xxu3HeHHbIN nuki Bupyca CITIN1a, 6akrepuodaray, «Pemnmukanus JTHK».

O6opynoBanue: moaenu-anmiukanun «Y nsoenue JIHK u tpanckpunuus», «buocunres 6enka», «CTpoeHUEe KIETKH,
mozens cTpykrypsl JTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE PAa3BUTHE OPTraHU3MOB.

Kierounslii 1uki, Wi >KU3HEHHBIM LUK KieTku. MHTepdaza m muto3. Ilporeccel, mporekaromue B uHTEpdase.
Permukanus — peakuus matpuunoro cunare3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIN HA0Op — KapuOTHIL. JUMIOMAHBIN
Y TaIIOWHBIA XPOMOCOMHBIE Ha0Opbl. XpoMaTusl. LluTonoruyeckrne OCHOBBI pa3MHOKEHUS U MHIUBUIYATbHOTO Pa3BUTHUS
OpPraHu3MOB.

Jenenue knetkn — muto3. Ctaguu muto3a. IIporeccsl, mpoucxoasiye Ha pa3HbIX CTaAUSAX MUTO3a. bromornueckuii
CMBICIT MUTO3a.

[Iporpammupyemasi rubenb KIETKH — aromnTo3.

@®opMbl pa3MHOKEHHS OPraHW3MOB: Oecrojioe M TMojoBoe. Buasl Oecrnonoro pa3sMHOMXKEHHUSA: [IeJICHUE HAaJBOE,
MOYKOBAHHWE OJHO- ¥ MHOTOKJIETOYHBIX, CIIOPOOOpPA30BaHUE, BET€TaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIIOHMPOBAHUE
OpPraHMU3MOB, €r0 3HAYEHUE JJIS CEJICKIIUU.

[TonoBoe pasMHOXKEHUE, €TO0 OTIINYHS OT OECIIOJIOrO.

Meiio3. Craguum wmeio3a. Ilpoueccel, mpoucxojsiiue Ha cTagusx wMeno3a. [loBeneHne XpoMocoM B MeHo3e.
Kpoccunrosep. buosiorndueckuii CMbICIT U 3HAYEHHE MEH03a.

['ameTorenes — mporecc o0pa3oBaHUS NOJOBBIX KJIETOK Y >KMBOTHBIX. [loJIOBBIE Kelle3bl: CEMEHHHKM M SMYHUKH.
OO6pa3oBaHue U pa3BUTUE MOJIOBBIX KIETOK — FraMeT (CIepMaTO30u/, SIMIEKIIETKA) — CiepMaToreHe3 u oBorere3. OcoOeHHOCTH
CTPOCHHUS SIULIEKIETOK U criepMaTo3ouioB. OmiogoTBopenue. [lapTtenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). IMOpUOHAIBHOE pa3BUTHE (AMOPUOTEHE3). DTarbl SMOPHOHATBLHOTO Pa3BUTHUS
y TO3BOHOYHBIX JKMBOTHBIX: JpoOJieHMe, racTpyisiuus, opraHoreHe3. lloctamOpuoHanbHOEe pasBuTve. Tumsl



MOCTAMOPUOHAILHOTO Pa3BUTHS: MPSIMOE, HEMpsIMOe (JTUYMHOUYHOE). BiusHue cpelbl Ha pa3BUTHE OPraHU3MOB, (HAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOACTBA.

Poct u pazButue pactenuii. OHTOreHes3 [IBETKOBOTO PACTEHMS: CTPOCHUE CEMEHH, CTaJANU Pa3BUTHSL.

JdeMoHcTpanum:

Tabmuupel 1 cxembl: «DOpMbI pa3sMHOXKEHHSI OPraHU3MOBY», «JIBOHHOE OIJIOJOTBOPEHHE Y LIBETKOBBIX PACTCHHII»,
«BereratuBHOE€ pa3sMHOXXEHHE pacTeHMil», «JleneHue kieTku Oakrtepuii», «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHue
xpoMmocombl», «Knerounsit 1mukny, «Pemmumkamua [JHK», «Mwurtoszyn, «Meito3», «lIpsiMoe u HenmpsiMoe pa3BUTHE,
«l"'amMeToreHes y MIEKONMUTAIOLINX U YEIOBEKA», «OCHOBHBIE CTaIUA OHTOTEHE3A).

ObopynoBanue: MHUKPOCKOTI, MUKpOTpenaparsl «CriepMaTo30U/1bl MJIEKOIIMTAIOLLET O, «AinexneTka
MIIeKonuTaroniero», «Kapmoknues B KJIETKaX KOPEIIKa JIyKa», MarHUTHAsI MOJIENb-alIuIMKalus «Jlenenue KiIeTkn», MOAEb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble 1 MPpaAaKTHYECKHE PA0OTHI:

JIaGoparopnas padota Ne 3. «Habnrogenue MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOTMpENnapaTax.

JlaGopatopnas padota Ne 4. «3yueHue CTpOeHHUs MOJOBBIX KIETOK Ha TOTOBBIX MUKPOTMpenapaTax».

Tema 6. HacsieicTBeHHOCTH M H3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3aiauu reHeTuku. Mcropust pa3BUTHS TeHETUKHU. POJb IUTOIOTMH U YMOPUOJIOTUN B CTAHOBJIIEHU U T€HETUKHU.
Bknag poccmiicknx W 3apyOeKHBIX VYYEHBIX B Ppa3BUTHE TE€HETHKH. MeToAbl TEeHETHKH (THOPUIOIOTHYECKHM,
HUTOTC€HETUYECKUM, MOJNEKYJISIpHO-TeHEeTUYeCKUil). (OCHOBHBIE TE€HETHYECKHE TOHATUSA. ['eHeTHudeckas CHUMBOJIMKA,
UCIIOJIb3yEMasl B CXEMaX CKpELIMBaHUN.

3aKOHOMEPHOCTH HACIIEJIOBaHMs MPU3HAKOB, ycTaHOBIeHHbIE I'. MenneneM. MOHOruOpUAHOE CKpelIMBaHUE. 3aKOH
eanHo-o0pasusi THOPUAOB TEepBOro mokoyieHus. [IpaBwio noMuHUpOBaHMS. 3aKOH pACIICIICHUS MPU3HAKOB. [ mmoresa
YuCTOTHI raMeT. [1ojIHOE U HenmoaHOe TOMUHUPOBAHUE.

JuruOpuaHoe CKpemuBaHWe. 3aKOH HE3aBUCUMOTO HACJIEIOBaHMS TNPHU3HAKOB. [lUTOreHEeTHYECKHE OCHOBBI
JUTHOPHUIHOTO CKpEUIMBaHMs. AHaIU3UpYIOIlee cKpeuuBanue. lcnonb3oBaHWEe aHATU3HPYIOIMIETO CKPELIMBAHUS IS
onpeJiesIeHHs] TeHOTUIIa 0COOU.

CuerienHoe HacnefoBaHue Tpu3HakoB. Pabora T. Moprana mo crerieHHOMY HacjieJIOBaHHWIO reHOB. Hapymienwue
CLICIIJICHNs T€HOB B PE3yJIbTATE KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | €HeTUUEeCKHUE KapTHhl.



I'enernka mona. XpOMOCOMHOE ONpPEAECICHUE TM0Ja. AYTOCOMBI M TOJOBBIE XpOMOCOMBI. ['OoMoramerHeie u
rereporameTHele opranu3Mel. HacnengoBanue npu3HakoB, CLEIUICHHBIX C ITOJIOM.

N3meHunBOCTh. BUIBI M3MEHUMBOCTM: HEHACJEICTBEHHAsT W HACJIEACTBEHHasA. Ponp cpeapl B HEHACIEACTBEHHOMU
M3MEHUYMBOCTU. XapaKTepUCTUKA MOIU(DUKAITMOHHONW U3MEHUMBOCTU. BapualoHHbIi psa U BapuannoHHas kpuBas. Hopma
peakiuu npu3Haka. KoaudyecTBeHHbIE M KaueCTBEHHBIE NMPHU3HAKK W UX HOpMa peakiuu. CBoWcTBa MOAM(PUKAIIMOHHOMN
W3MEHUHMBOCTH.

HacnenctBeHHas, wiiv TeHOTUIMYECKAs, U3MEHYUBOCTh. KoMOWHAaTHBHAS M3MEHYMBOCTh. Meiio3 1 TOJI0BOM Tporiecc —
OCHOBa KOMOWHATHUBHOW M3MEHYMBOCTU. MyTannoHHas u3MeHuuBOCTh. Knaccudukamus MyTaiuii: reHHble, XpOMOCOMHEIE,
reHoMHble. YacTtora W mpuuuMHbl MyTanui. MyrareHHble (GakTophl. 3aKOH TOMOJOTUYECKUX PSJ0B B HACIEICTBEHHOM
n3menuruBoctu H. M. BaBuinosa.

BhesnepHast HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetuka yenoseka. Kapuorun denoBeka. OCHOBHBIE METOJBI TCHETHUKU YEJIOBEKA: TCHEAJTOTHUYSCKHM, OJIM3HEIOBBINH,
IIUTOTCHETUYCCKUM, OMOXUMHUYECKHUM, MOJIEKYIIsIpHO-TeHeTHYeCKuil. COBpEMEHHOE OTpPEIe/ICHHE TeHOTHIIA: TIOJITHOTEHOMHOE
CEKBEHHPOBAaHUE, TCHOTUIMPOBAHUE, B TOM 4yucie ¢ nomoiisio [11[P-ananu3a. HacnencrBennbie 3a0oieBaHUsI yeoBeKa:
reHHble 0o0JIe3HU, OOJIE3HM C HACIEICTBEHHOM MIPEAPACIIONOKEHHOCThIO, XpOMOCOMHBIE Oone3Hu. ComMaThueckue W
reHepaTuBHbIe MyTaliui. CTBOJIOBBIC KIIETKHU. [[puHIIUIIBI 310pOBOTO 00pasa KU3HU, JUATHOCTUKHU, TPOPUIAKTUKN U JICUCHHS
reHeTHYeCKuX 0ose3He. Meauko-reHeTHueckoe KOHCYJIbTUPOBaHNEe. 3HAUECHNE MEIUIIMHCKONW TeHETUKH B TIPEIOTBPAIlICHIN
U JICYCHUHU I'€HETHYECKUX 3a00JIEBaHMIl YeIOBEKA.

JdeMoHCcTpanum:

[Toptpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumpr 1 cxembl: « MOHOTHOPUIHOE CKPEIIMBAHUE M €TI0 ITUTOTCHETHYECKas OCHOBa», «3aKOH PACIICIUICHHUS U €T0
IIUTOTCHETHYECKAsT OCHOBa», «3aKOH YHCTOTHI TameT», «JlurubpumaHoe ckpemmBanue», «lluTogornueckue OCHOBBI
JTUTHOPHIHOTO CKpeImMBaHUsA», «Meio3y», «B3auMojelcTBUe aiUIeIbHBIX T'eHOB», «l'€HeTHuYecKue KapThl PACTCHUH,
KUBOTHBIX MU 4YeJOBeKa», «l eHeTMka Tmonia», «3aKOHOMEPHOCTH HACJIEAOBaHMS, CIEIUICHHOTO ¢ TMojom», «KapuoTumsl
YeJIOBeKa M JKMBOTHBIX», « Buapl m3meHunBocTH», «MoauduKkaimoHHas U3MEHIMBOCTEY, «HaciaenoBanue pesyc-hakropay,
«I'eHeTuka rpynm KpoBu», «MyTalilmOHHAs U3MEHUYUBOCTH.



O6opynoBaHue: MoAenu-anInKauu « MoHOruopuIHOE CKpenuBanmey, «Henonnoe qoMmuHupoBanuey, «lurudbpuanoe
ckpeluBanuey, «llepekpéct xpoMocoM», MUKPOCKOM U MUKponpenapaT «Jpozodunay (Hopma, myTanuu GOpMbl KPbUILEB U
OKpackH Tena), repbapuii «I'opox moceBHOI.

JlaGopaTopHble 1 NPaAKTUYECKHE PA0OTHI:

JIaGoparopnas pabota Ne 5. «3ydyeHue pe3yinbTaToB MOHOTUOPHUIHOTO U JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(HIIbI HA
TOTOBBIX MUKpPOIIpenapaTaxy.

JlaGoparopnass padora Ne 6. «M3ydyeHue Moau(UKAITMOHHOW HM3MEHUYMBOCTH, MOCTPOCHHE BAPUALIMOHHOTO psija H
BApUAIMOHHOW KPUBOW».

JIaGoparopnas padota Ne 7. « AHanu3 MyTauui y 1po30( bl Ha TOTOBBIX MUKPOIIpEnapaTax.

[Ipaktuueckas pabora Ne 2. «CocTaBieHre U aHaJINU3 POAOCIOBHBIX YEJIOBEKA.

Tema 7. Cenexkuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak Hayka M MpoLecC. 3apoKJEHUE CeleKIMu U aomectukanus. Yuenne H. M. BaBunoBa o ueHrtpax
MPOUCXOKACHUS U MHOTO0Opa3us KyJbTYPHBIX pacTeHUH. L{eHTpbl MpOUCXOXKASHUS JOMAITHUX XUBOTHBIX. COpT, Opo/a,
HITaMM.

CoBpeMeHHbIE METO/IbI CeJIEKIIMU. MacCOBBI U MHIUBUIYAIbHBIA OTOOPHI B CEJIEKIIUU PACTEHHM U )KMBOTHBIX. OlleHKa
sKcTephepa. biuskopoacTBeHHOE cKpemuBaHue — MHOpuauHT. YucTas nunusa. CkpelnBaHie YUCTHIX JIUHUM. ['eTeposuc, nin
rubpuaHas cuia. HepoactBeHHoe ckpemuBanue — ayropuauur. Otnanénnas rudpuauzanus u e€ ycnexu. VIcKyccTBEeHHBIH
MyTareHe3 U MojJy4YeHHe MOJUILION0B. JIOCTHIKEHUS CENEKIIMN PACTEHUMN, dKUBOTHBIX 1 MUKPOOPTraHU3MOB.

buortexHonmorus kak oOTpacib MNPOU3BOJACTBA. ['eHHas WHXeHepus. JTtambl co3fnanus pexomOuHanTHOW JIHK wu
TPAHCT€HHBIX OpraHu3moB. KiietouHas uHxeHepus. KiietouHble KynbTypbl. MUKPOKIOHAJIBHOE PAa3MHOXKEHHE PACTCHUM.
KnonupoBanue BICOKOIIPOIYKTUBHBIX CEITBCKOXO3SICTBEHHBIX OPTaHU3MOB. DKOJOTHUECKHE B dTHYecKue mpoodiemsl. [ MO
— TeHETUYECKHA MOAU(PUIIMPOBAHHBIC OPTAaHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. Y. Basunos, 1. B. Muuypums, I'. J{. Kapneuenko, M. ®@. IBaHOB.

Tabmuipl U cxeMbl: kKapTa «LleHTpbl TPOUCXOXKAECHUS U MHOTO0OOpa3usi KyJIbTYpHBIX pacTeHuin», «llopoasl momMamHux
KUBOTHBIX», «CopTa KyIbTYPHBIX pacTeHmit», «OtrnanéHHas rubpummsanus», «Pabotel akamemuka M. @®. HBanoBay,
«Tonumnonaus», «O0bEKTHl OMOTEXHONIOTUNY, «KIIETOUHBIE KYJIbTYphl U KIOHHpPOBaHUEY», «KOHCTpyHpOBaHUE U TIEPEHOC
TE€HOB, XpPOMOCOMY.



O6opynoBaHue: MyJsSDKA IUIOAOB M KOPHEIUIONOB JHUKUX (OpPM U KyJbTYpHBIX COPTOB pacTeHUi, repoapuii
«CenbCKOX031ICTBEHHBIE PACTEHUS.

JlaGopaTopHble 1 MPaAKTHYECKHE PA0OTHI:

Okckypeus «OCHOBHBIE METOIbl M JOCTHUKEHHUS CEJEKIMM PACTeHUH M >KMBOTHBIX (Ha CEJEKUMOHHYIO CTaHIUIO,
IJIEMEHHYI0 (hepMy, COPTOUCTIBITATENbHBIN YHACTOK, B TEINIMYHOE X034 CTBO, TAO0OPATOPUIO arPOYHUBEPCUTETA UM HAYYHOTO

LIEHTPa)».

11 KJIACC

Tema 1. JBoIIOIHOHHASI OHOJIOTHSI.

[IpeanochIKu BO3SHUKHOBEHHUS DBOJIFOIMOHHON TEOPUHU. DBOJIIOIMOHHASA Teopus M €€ MecTo B Ouosioruu. BimsHue
ABOJIIOIIMOHHOM TEOPUHU HA Pa3BUTHE OMOJIOTUU U JIPYTUX HAYK.

CBugerenbcTBa 3BOMONUU. [laneoHTONOrMYECKHE: MOCIEIOBATEIbHOCTh MOABICHUS BUIOB B MaJ€OHTOJIOTHYECKOU
JIETOTUCH, TIepexo iHbIe (hopMbl. buoreorpadudeckue: cxoacTBo u paznudue GayH u Gop MaTepuKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJICTBA U Pa3IUyKsl SMOPHOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKUE:
TOMOJIOTUYHbBIE, aHAJIOTUYHBIC, PYAUMEHTAPHBIE OPTraHbl, aTaBU3MBbL. MOJEKYISIPHO-OMOXUMHYECKHUE: CXOJICTBO MEXaHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX METa0O0JIMUECKHUX MyTeH Yy BCeX OPraHu3MOB.

OpomonuonHas teopust Y. lapBuHa. [Ipeanocbuiku BOSHUKHOBEHUS JapBUHHU3MA. [[BHKyIUE CUIIbI SBOJIFOLMU BHUJIOB
no JlapBuHy (M30BITOYHOE pPAa3MHOKEHHE MPH OTPAHUUYECHHOCTH PECYpCOB, HEOMpeaeNéHHas H3MEHYUBOCTh, OOprOa 3a
CYIIIECTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Bosonuu (CTI) u €€ 0OCHOBHBIE MOJIOXKEHUS.

MukposBomonus. [Tonynsinusa kak eIMHUIA BUIA U YBOJIIOLUU.

JBuxyiue cuibl ((pakTopbl) SBONIONMK BUOB B MPUPOJE. MyTallMOHHBINA MPOIeCC 1 KOMOMHATUBHASI U3MEHYUBOCTD.
[MommynsiuoHHBIE BOJTHBI U Apeiid reHoB. 3omsius u Murpanms.

EctecTBeHHBII 0TOOp — HampaBIAOMUN GakTop dBOTIONNUNA. DOPMBI €CTECTBEHHOTO 0TOOPA.

[TprciocoOIEHHOCTh OPraHU3MOB KaK Pe3yibTaT 3BoJtonun. [I[puMeps mpucnocobiennii y opraHu3MoB. ApoMopdo3s
U UUO0-alanTaliu.

Bun u Bugoo6pazosanue. Kpurepuu Buaa. OcHoBHbIE (hOpMBI BUI000pa30BaHus: reorpaduyeckoe, 3K0JIOrM4ecKoe.



MakposBostonusi. PopMbl 3BOJIIOIUH: (UIIETHUECKAs], TUBEPreHTHasl, KOHBEPreHTHas, napamuienbHas. HeoopatumocTsb
ABOJIIOLIHAH.

[IpoucxoxaeHne OT HeCeMaAIN3UPOBaHHBIX TpeaKoB. [Iporpeccupyromas cnennanusanys. A1anTuBHAs paJdalys.

JdeMoHcTpanum:

[loptpersrl: K. JIunnen, K. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkens, @. Mromrep, A. H.
CeBeploB.

Tabmuupt m cxembl: «Pa3Butue opranudyeckoro Mupa Ha 3emie», «3apOAbIIIN MO3BOHOYHBIX >KMBOTHBIX,
«Apxeonrtepukcy, «Popmbl 60prOBI 3a cyiiecTBoBaHHe», «EctecTBeHHbI 0TOOpP», «MHOroodpasne COpTOB pacTeHHi»,
«MHoroo6pasue nopoj KUBOTHIX», «[lonmynmsauun», «MyTamoHHasi U3BMEHUUBOCTHY», « ApoMopdo3bl», «Manoanantanumy,
«O0mas aerenepanusy», «JBuxyiume cuibl sBoonuny, «Kapra-cxema mapiipyra nyremectBus Y. lapsunay, «bopbOa 3a
cymectBoBanue», «llpucrnocobieHHocts opranuzMoBy», «l'eorpadguueckoe Bug00OpazoBaHue», «IKOJIOTHYECKOE
BUJI000pa30BaHUE.

O6opyoBaHue: KOJJIEKINS HACEKOMBIX C pa3JIMYHBIMHU TUTIAMU OKPACKH, HA0Op TUIO0B U ceMsiH, koJutekius «[Ipumepsl
3aIIUTHBIX MPUCIIOCOOJIEHUHN Y KUBOTHBIX», MO/ieNIb «OCHOBHBIE HAMpPAaBICHUS BOJIIONHUNY, 00bEMHAs Moaenb «CTpoeHue
TOJIOBHOT'O MO3Ta NO3BOHOYHBIX).

buoreorpadguueckas kapra mupa, Kouiekius «DopMbl COXPAaHHOCTH HMCKOMAEMbBIX >KMBOTHBIX W PACTCHHIN», MOJEINb
anmukanus «llepekpéct xpoMocom», BIakHbIE MpenapaThl «Pa3zBuTre HACEKOMOroy, «Pa3BUTHE JATYIIKWY), MUKPOIIpENapaT
«Ipozoduna» (Hopma, myTarmu GOpMbI KPHLIIBLEB U OKPACKHU TEJA).

JlaGopaTopHble 1 MPaAaKTUYECKHE PAOOTHI:

Jlabopatopnas padota Ne 1. «CpaBHeHHE BUAOB 110 MOP(POIOTUIECKOMY KPUTEPHUION.

Jlabopatopnas padota Ne 2. «Onucanue npucrnocoOIEHHOCTA OpraHu3Ma U €€ OTHOCUTEIIEHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE )KU3HU HA 3em.ie.

JloHay4HbIe IPEACTABICHUS O 3aPOKICHUH KU3HHU. Hay4uHble TMIOTE3b BOSHUKHOBEHUS KU3HHU Ha 3emiie: abuoreHes u
MaHCTIepMUsl. XUMHYECKasi JBOJONMS. AOWOTEHHBI CHHTE3 OpPraHWYECKWX BEHIECTB W3  HEOPTaHUYECKHUX.
OKCHepUMEHTAILHOE MOATBEP)KICHNE XUMHUUYECKON SBONIONMU. HadanpHbIe 3Tambl OMONOTHYECKOW JBOJIONHH. | HmoTesa
PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKIETKH. [lepBbie KIETKHM M WX DBOJIOIHS.
@opMHUPOBAHUE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.



PazButue xu3Hu Ha 3emuie no 3pam u nepuonam. Karapxeit. Apxeiickas u mporepo3oiickas spsl. [laneo3olickas 3pa u eé
NEePUOJbl: KEMOPHUICKUHN, OpJJOBUKCKUI, CHITYpUICKUI, €BOHCKUN, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so30¥ickas 3pa U €€ NepUoabl: TPUACOBBIN, FOPCKUM, MEIIOBOU.

Kalino3oiickas 3pa u €€ nepuopl: NajJeoreHOBbIM, HEOT€HOBBIN, AHTPOTIOT€HOBBIH.

XapaKkTepUCTUKA KIMMaTa M TEOJIOTMYECKUX MpOoueccoB. OCHOBHBIE 3Tallbl SBOMIOLUN PACTUTEIBHOTO U KUBOTHOTO
Mupa. Apomopo3sl y pacTeHuit u >kuBOTHBIX. [losiBIIeHUE, paciiBET U BHIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHn4ecKoro Mupa Kak OTpakeHue 3BOTIOLMU. OCHOBHBIE CUCTEMATHYECKHUE TPYIITbI OPTaHU3MOB.

DOBOJIIOIMS YeJIOBEKA. AHTPOIOJNOrHs Kak Hayka. Pa3BuTue NpencTaBlIeHUN O MPOUCXOKACHUU 4YEIOBEKa. MeETOo.bl
U3y4yeHus aHTpornoreHesa. CxocTBa U pa3andus YEJIOBEKA U )KUBOTHBIX. CHCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.

JBuxyiue cuibl (pakTopsl) aHTponorenesa. HacnencrsenHas M3MEHYMBOCTh U €CTECTBEHHBIN 0TOOP. OO111eCTBEeHHBIN
o0pa3 »KU3HU, U3TOTOBIIEHUE OPYIUN TPyAa, MBILUICHUE, PEUb.

OCHOBHBIE CTaINM Y BETBH HBOJIIOLIUY YEJIOBEKA: aBCTPATIONUTEKH, UeloBEK ymenblid, HemoBek npssMoxoaamuid, YenoBek
HeaHAepTaabCKuii, YenoBek pa3yMHblid. Haxoaku ncKomaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHHUSA, 00JIACTh paclpOCTPAHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

Yenoseueckue pacbl. OcHOBHBIE OOJbIIME pachl: eBporneouaHas (eBpa3uiickas), HETrpo-aBCTpaJoOuIHAs
(3KBaTOpUaNIbHAs), MOHTOJIOMAHAS (Aa3MATCKO-aMepUKaHCKast). YepThl MPUCTIOCOOIEHHOCTH MPECTaBUTENECH YeI0BEUECKUX
pac K yClOoBUsAM CyllecTBOBaHus. EnquHCcTBO yenoBeueckux pac. Kpuruka pacusma.

JdeMoHCcTpanum:

[Toptpetsl: @. Penn, JI. [lactep, A. N. Onapun, C. Munnep, I'. FOpu, Y. JapBuH.

Tabmuuer u cxembl: «Bo3uukHoBeHHe CONHEYHOW CcUCTEeMBbI», «Pa3BuTHe opraHudeckoro mupa», «Pacturenphas
KIieTkay, «KuBotHas kietkay, «[Ipokapuotuyeckas kietka», «CoBpeMEeHHasi CUCTEMa OpraHu4ecKoro Mupa», «CpaBHEHHE
aHATOMHMYECKHUX YEPT CTPOCHHUS YeTIOBEKa U YEIOBEKOOOPa3HBIX 00€3bsiH», «OCHOBHBIE MECTa MAJICOHTOIOTUYECKUX HAXOIOK
MIPEIKOB COBPEMEHHOTO 4YeloBeKa», «/lpeBHeimmue monn», «/lpeBHue mroam», «llepBeie COBpEMEHHBIE JIOANY,
«Henoseyeckue pacs».

Oo6opynoBanue: myisixu «lIpoucxoxmaeHue demoBeka» (OFOCTBI aBCTPATONMUTEKA, MUTEKAHTPONA, HEAHIEPTANbIIA,
KPOMaHBOHIIA), CIEMKH WM U300paKeHNS KAMEHHBIX OPYIHHA MEPBOOBITHOTO YeIOBEeKa (KaMHH-HOIIIIEPhI, pyOmiia, ckpedia),
reoXpOoOHOJIOrnYecKas Tabyuia, KoJueKIus «DopMbl COXPAHHOCTH UCKOIIAEMbIX KUBOTHBIX U PACTCHUI».



JlabopaTopHbIe M IPaKTHYeCKUe padoThI:

[TpakTtuueckas padota Ne 1. «3yueHne uckonaeMbIX OCTATKOB PACTEHUM U )KUBOTHBIX B KOJICKITUSIX).

DKCKypcusi «IBOJIIOIMS OPTaHUYECKOT0 Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN WU KpaeBeAUeCKUN My3eil).

Tema 3. Oprann3Msbl 4 OKpYy:KawIinas cpeaa.

DKoJIOTHsl KaK HaykKa. 3ajayd U pa3fenbl dKOJOTHH. METONbl 3KOJOTMYECKUX MCCIIeNOBaHUN. OJKOJOTHYECKOE
MHPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHusl OpraHU3MOB: BOJIHAsI, HA3eMHO-BO3/IyIIIHAS, TOYBEHHAsI, BHYyTPUOPTaHU3MEHHAs.

Oxonorundeckue paktopsl. Knaccudukamms skomoruueckux GakTopoB: aOUOTHYECKHE, OMOTUUECKUE U aHTPOTIOTEHHBIE.
JleficTBHE 2KOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuoTtudeckue paKkToOphl: CBET, TEMIIEpATypa, BIAKHOCTh. DoToneproaus3M. [Ipucrnocobienuss opraHu3MoB K JEHCTBHUIO
abmoTndeckux (akTopoB. bruosorundeckre puTMsI.

buotnueckue daktopsl. Buabl 6noTHUECKHX B3aMMOJICUCTBUN: KOHKYPEHIIMSI, XHUIITHUYECTBO, CUMOUO3 U €ro (hOpMHI.
[TapasuTusm, Koorepanus, MyTyaJdu3M, KOMMEHCaIW3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIM3M, HEUTpaIU3M.
3HaueHrne OMOTUYECKUX B3aMMOJICUCTBHIM JIJIsl CYIIECTBOBAHUS OPraHM3MOB B MMPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApPAKTEPUCTUKH Momyasauuu. OCHOBHBIE IIOKA3aTEIW MONYJISIUU: YUCIEHHOCTh, ILJIOTHOCTD,
POXKIaEMOCTh, CMEPTHOCTB, IPUPOCT, MUTpaLUA. [[MHaAMUKA YUCTEHHOCTU MONYJISAIUU U €€ PEryJIsiusl.

JdeMoHCcTpanum:

[Moptpetsi: A. 'ymGonbar, K. ®@. Pynbe, O. 'ekkens.

Tabnmuuer u cxemsl: kapta «llpuponsbie 30HBI 3emum», «Cpeapl OOUTaHHUS OPraHU3MOBY», «DOTONMEPHOTUZIMY,
«JTomynsiiiumy, «3aKOHOMEPHOCTH POCTA YUCICHHOCTU NMONYIAiuu nHPy30pun-Tydenskny, «llumessie nemnmy.

JlaGopaTopHble M NpakTH4ecKne padoThl:

Jlabopatopnas padota Ne 3. «Mopdonoruueckre 0COOCHHOCTH PACTEHUI U3 Pa3HBIX MECT OOUTAHUSY.

Jlabopatopnas padota Ne 4. « BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktrueckas padbota Ne 2. «[loacU€T MIOTHOCTU MOMYJISIIIUN Pa3HBIX BUJIOB PACTEHUIN.

Tema 4. Coob1iecTBa M 3K0JI0rMYECKHE CUCTEMBI.

Coo0mecTBo oprann3MoB — 6moreHo3. CTpyKTypbl OMOIIEHO3a: BUI0OBAsA, MPOCTPAHCTBEHHAs, Tpodrueckast (TiuiieBas).
Bunpr-nomuHanTel. CBSI3U B OMOLICHO3E.



Okonoruyeckue cuctembl (3kocuctembl). [lonstue o0 sxocucteme u 6uoreoneHoze. OyHKIMOHATBHBIE KOMIIOHEHTHI
AKOCHUCTEMBI: MPOAYIIEHThI, KOHCYMEHTBI, PeAyleHThl. KpyroBOpOT BEIIECTB U MOTOK PHEPTUU B IKOCUCTEeME. Tpoduyeckue
(numieBbie) ypoBHU dKocHCTeMbl. [lumieBbie nenu u cetu. OCHOBHBIE MOKAa3aTeM SKOCUCTEMBI: OMoMacca, MpOyKIIHs.
DKOJIOTMYECKHUE MUPAMUJIBI: TTPOAYKIIUU, YUCICHHOCTH, Onomacchl. CBOMCTBA AKOCUCTEM: YCTOMUMBOCTh, CAMOPETYJISAIINS,
pa3zButue. Cykueccus.

[IpupoaHbie SKOCUCTEMBI. IKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO WX MTUPOKOIUCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHUCTEMBbl. buojorndeckoe W XO34MCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

buopaznooOpa3zue kak pakTop ycToHunuBOoCTH 3KkocucTeM. CoxpaHeHre OMOIOrHYecKOro pa3HooOpas3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiisl, coctaB u cTpykTypa 6uocdepsl. JKuBoe BemecTBo U ero (yHKIINH.
Ocob6ennocTu 6uocdepsl Kak ri1006aIbHOM SKOCUCTEMBI. JInHAMUUeCKOe paBHOBECHE U oOpaTHas CBs3b B Ouocdepe.

KpyroBopoTsI BemecTB 1 OMOT€OXUMHUYECKHE IIUKIIBI AJIEMEHTOB (YIJIepo/ia, a30Ta). 30HaIbHOCTh Onocdepsl. OCHOBHBIC
OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emiin. AHTPONIOreHHbIE U3MEHEHUs B Onocdepe. ['1ob6anbHbIe HIKOIOTMYEeCKUE TPOOIeMBbI.

CocymecTBoBanre mpUpoabl U denoBeyecTBa. CoxpaHeHue OMOpa3zHOOOpa3usi Kak OCHOBA YCTOMUYMBOCTH OMOCHEpHI.
OcHoBa palMOHAJIBHOTO YIPABIEHUS MPUPOJAHBIMU pECypcaMHM M HUX HCIMOJb30BaHUE. [locTikeHus OMOJIOTMM M OXpaHa
IPUPOJIBI.

JdeMoHCcTpanum:

IToptpetsr: A. JIxx. Tencau, B. H. Cykaués, B. U. BepHaackuid.

Tabnutel u cxemsr: «llumessie ienny, «broieHo3: cocTaB U CTpyKTypay, «IIpupoansie coobmecTBay, «Llenu nuranusy,
«Okonorudeckas nupamuaay, «buochepa u genoex», «IkocucTeMa NTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA XBOWHOTO
neca», «buoneHo3 Bomoémay, «ArpoueHo3», «lIpuMepHbple aHTPONOTreHHBIE BO3ACHUCTBUSA HAa NOpUpOAY», «BaxnHeumune
MCTOYHUKHM 3arps3HEHUs BO3JAyXa M TPYHTOBBIX BOa», «llouBa — BakHeimas cocrtaBismomas Ouochepsr», «DPakTopbl
nerpaganuu mouny, «l[lapaHukoBeiii a3ddexT», «DaKkTopsl paguOaKTUBHOTO 3arps3HeHus Ouochepsr», «OOmas CTpyKTypa
ouochepr», «Pactpoctpanenue xu3Hu B onocheper, «O30HOBEIHN dKpaH Onochepb», «kKpyroBopot yriaepoaa B 6uochepe»,
«KpyroBopot a3zoTa B pupoie».

OOGopynoBaHue: MoAeb-aNIIMKAKSA « TUMUUHbIe OHMOIIEHO3bI», repoapuil «PacTUTeIbHBIE COOOIIECTBAY, KOJJICKIIUH
«buoneHo3», «Bpeaurenu BaKHEUIINX CEIIbCKOXO35IUCTBEHHBIX KYJIbTYpP», TepOapuu U KOJUIEKIUH PACTEHUN U )KUBOTHBIX,



MpUHAAJIeKAIINE K Pa3HbIM SKOJIOTMYECKUM IpynnaMm oaHoro Bunaa, Kpacnas knura Poccuiickoit ®enepanuu, n3o0paxxeHus
oxpaHsemblx BuUIOB pacteHuid u kuBOTHbIX. IIJIAHMPYEMDBIE PE3VJIbTATHI OCBOEHUA IIPOI'PAMMEI 110
BNOJIOI'MN HA BA3OBOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycranaBnuBaroTcsl TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS 00y4YarOIUMHUCS MIPOrPaMM CPETHETO
oO1rero 00pa3oBaHus: IUYHOCTHBIM, METANIPEAMETHBIM U MTPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JTUYHOCTHBIX PE3yJIbTATOB OCBOCHMS Mpeamera «buosiorus» BBIAEICHBI CIEAYIOIIUE COCTABIISIONINE:
OCO3HaHHE 00YUYaAIOIIMMUCS POCCUNCKON rpaKJaHCKOW WIGHTUYHOCTH — TOTOBHOCTU K CAaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOTIPEICJICHHUIO, HAJIMYME MOTHBAIMM K OOyYEHHIO OWMOJIOTHHU, IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUM
JUYHOCTH Ha OCHOBE KJIFOYEBBIX IIEHHOCTEH M UCTOPUYECKHUX TPAIUIIMKA Pa3BUTHs OMOJOTHYECKOTO 3HAHMS, TOTOBHOCTh U
CITOCOOHOCTH 00 YUaIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH JEATEILHOCTH [ICHHOCTHO -CMBICJIOBBIMHU YCTAaHOBKAMH, TTPUCYIIIUMHU
cUCTEeMEe OMOJIOTHUECKOTO 00pa30oBaHMs, HAJTUIUE HPKOJOTHUUYECKOTO MPAaBOCO3HAHUSI, CTIOCOOHOCTH CTaBUTH IEJIM M CTPOUTH
YKW3HCHHBIC TIJIaHBI.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHHS NpeameTa «buosiorus» mocTuraroTcs B €AUMHCTBE yU4eOHOHW M BOCHHUTATEIBLHOMU
JEATEIBHOCTA B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUHUCKHMM COLUOKYJIBTYPHBIMU, HCTOPUYECKMMH M JyXOBHO-
HPaBCTBCHHBIMHU IIEHHOCTSMH, MPUHATHIMA B OOINECTBE IMpaBUJIaMH M HOPMaMH IOBEJCHUSI M CIIOCOOCTBYIOT IpoIleccam
CaMOIIO3HAaHMS, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, PA3BUTHUSI BHYTPECHHEN NO3UIMU JUYHOCTH, MMATPUOTU3MA, YBAXKCHHS K
3aKOHY W TPaBOMOPSAIKY, YEIOBEKY TPyla M CTapuieMy IMOKOJEHHIO0, B3aUMHOTO YBAXXCHUS, OCPEKHOTO OTHOIIEHHUS K
KYJIbTYPHOMY HACJIEAUIO W TPAJHUIMSAM MHOTOHAIMOHAIBHOTO Hapona Poccuiickon denepanuu, OpUpoIe U OKPYKarOUIEH
cpexne.

JImdHOCTHBIE pe3yJbTaThl OCBOCHHUS Y4eOHOTo mpeamMera «bruoorus» MOKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
00ydJaromuxcs PyKOBOJICTBOBATHCSA CPOPMHUPOBAHHON BHYTPEHHEH MO3HUITUEH IMIHOCTH, CHCTEMOM IIECHHOCTHBIX OPHUEHTAIIHH,
MO3UTUBHBIX BHYTPEHHUX yOCKICHNH, COOTBETCTBYIOIINX TPATUIIMOHHBIM IICHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACITUPECHIE
YKA3HEHHOTO OMBITA U OIBITA AEATEIBHOCTH B IIPOLECCE PEATM3ALIMU OCHOBHBIX HAIIPABICHUI BOCIIUTATEIbHON JEATEIbHOCTH,
B TOM YHCJIE B YACTH:



1) rpakaaHCKOro BOCIIUTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIUU OOYYAIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUUCKOTO
00I11eCTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEN, YBAXKEHHUE 3aKOHA U MPABOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATETLHOCTH MPH CO3JaHUU YYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U
MMO3HABATEIBHBIX 337144, BHITIOJHEHUN OMOJOTMYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTD OMPEALIATh COOCTBEHHYIO TTO3UIIMIO TT0 OTHOIIICHUIO K SIBICHUSM COBPEMEHHOMN KU3HU U OOBICHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBUS JIIOJICH C pa3HBIMU
yOXKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSMH U COIUATIBLHBIM TOJIOKEHUEM;

TOTOBHOCTH K COTPYJTHUUECTBY B IPOIIECCE COBMECTHOTO BHITIOJIHEHUS YUESOHBIX, TO3HABATEIBHBIX U UCCIICA0BATEIBCKUX
3a/1a4, YBAXUTEIHLHOTO OTHOIICHHS K MHEHHIO OIIMOHEHTOB TMPH OOCYXJICHUU CIOPHBIX BOMPOCOB OHOJOTHYECKOTO
COAEpKaAHUS;

TOTOBHOCTh K TYMaHUTAPHOUW U BOJOHTEPCKOH JEATETbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaKTAHCKOW UACHTHYHOCTH, MATPUOTU3MA, YBAXKEHHUS K CBOEMY Hapoiy, YyBCTBa
OTBETCTBEHHOCTH Tiepes; PoguHol, ropaocTu 3a cBOil Kpaid, cBo0 PoauHy, CBOM S3BIK U KyJIbTYpY, MPOLUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

EHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIIEIUIO U MAaMSATHUKAM MIPUPO/JIbI, TOCTUKEHUSIM Poccuu B HayKe, UCKYCCTBE,
CIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OIICHMBATH BKJIAJ POCCUMCKUX YUYEHBIX B CTAaHOBJIEHWE M Pa3BUTHE OWOJOTHH, MOHUMAHWS 3HAYCHUS
OMONIOTMY B TTO3HAHUH 3aKOHOB MPHUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIEeCTBA;

uzeiHas yoexx1EHHOCTh, TOTOBHOCTH K CITY>KEHHUIO 1 3ammuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €ro Cyab0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUKUCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO IMMOBEICHNUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIETO;



OTBETCTBEHHOE OTHOIIEHUWE K CBOMM POJHUTEINISIM, CO3IAaHUIO CEMBH Ha OCHOBE OCO3HAHHOIO MPUHATHUS LUEHHOCTEU
CEMENHOM KU3HU B COOTBETCTBUMU C TpaguLIUAIMU HapoaoB Poccuy;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOUAs 3CTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIOpTa, TPya,
OOIIECTBCHHBIX OTHOIICHU;

IMOHUMAHUE YMOLMOHAJIBHOTO BO3JAEUCTBUS JKUBOU MIPUPOIBI U €€ HEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXXEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MPOSIBIATH KAYECTBA TBOPUECKOUM JIMUHOCTH;

5) puzuveckoro BocnuTaHusi, GopMHUPOBAHMS KYJIbTYPHI 310POBbS U IMOIMOHAIBHOI0 0JIATONOJIYYHSI:

NMOHUMAHUE W pealu3alus 3JJ0pOBOTO U 0e30macHOro odpasa >KU3HU (370pOBOE MUTAHUE, COOIIOCHNE TUTUEHUYECKUX
IpaBUJ W HOPM, COAJTaHCHUPOBAHHBIM PEXKUM 3aHATHW M OTIbIXA, peryispHas (u3udeckas aKTHBHOCTB), OCPEKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (hHU3UYECKOMY U TICUXUUYECKOMY 370POBBIO;

MOHUMAaHUE IIEHHOCTHU MPABUJI MHIUBHUIYAJBHOTO U KOJJIEKTUBHOT'O O€3011aCHOTO TTOBEICHUSI B CUTYAIUSAX, YTPOKAIOIIUX
310POBBIO U )KU3HU JIFOJIE;

OCO3HAHME MOCJEJACTBUI U HEMPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aTKOTOJIs, HAPKOTUKOB, KypeHUs);

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTH K TPY/Y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00UE;

TOTOBHOCTH K aKTHBHOM JIEATEIbHOCTH TEXHOJIOTUYECKON M COITMAIbHON HAPABICHHOCTH, CIIOCOOHOCTh HHUITUUPOBATH,
IJIAHUPOBATh U CAMOCTOSITENIBHO BBIIIOIHATH TAKYIO I€ATEIIbHOCTD;

UHTEpEC K pa3auvHbIM chepaM npodecCHOHATBHON AeATEILHOCTH, YMEHHUE COBEPIAaTh OCO3HAHHBIN BBHIOOp Oymymieit
npodeccun u peaan30BbIBATH COOCTBEHHBIC KU3HECHHBIE TUTAHBI;

TOTOBHOCTH M CLIOCOOHOCTH K 00Pa30BaHUIO M CAaMOOOPa30BaHUIO HA IPOTSHKEHUN BCEH JKU3HH,

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH IEIeCO00pa3HOe OTHOIIIEHUE K MMPUPOJIE KaK UICTOYHUKY JKH3HU Ha 3eMiie, OCHOBE €€ CYIIeCTBOBAHMUS;

MOBBIIIIEHWE YPOBHS JKOJOTHYECKOW KYJIbTYPHI: MPUOOPETEHHE OIbITa TUIAHUPOBAHUSA TOCTYNKOB M OIICHKH HUX
BO3MOXHBIX MTOCTIEICTBUUN I OKPYKAIOLIEN CPEbI;

OCO3HAHHUE II100ATBHOTO XapaKTepa 3KOJIOrHYECKUX MPOOJIeM U MyTeH UX pelIeHus;



CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpETaeMble MPU U3YYEHUH OWOJIOTMM 3HAHWS U YMEHHS MpPU PELIEHUU MNpoOJieM,
CBSA3aHHBIX C PAlMOHAIBHBIM IPUPOJIONOJIB30BaHUEM (COOIIOJEHUE MpaBUJ MOBEACHUS B NPUPOJIE, HANPABICHHBIX Ha
COXpaHEHHE PaBHOBECHUS B IKOCHUCTEMAaX, OXpaHy BHUJIOB, 3KOCUCTEM, Ouochepsl);

AKTUBHOE HENPUATHE JEUCTBUM, IPUHOCIAIIMX BpEJ OKPYXKAIOWIEH NPUPOIHON Cpene, YMEHHUE IPOrHO3UPOBATH
HEOIaronpusITHbIE HKOJIOTMYECKUE TTOCIEACTBUS MPEANPUHUMAEMBIX IEHUCTBUM U MPEAOTBPALATh UX;

HaJIMYUE PA3BUTOrO SKOJOTMYECKOTO MBIIUICHHS, 3KOJIOTMYECKONM KYJIbTYpPbI, ONBITA JESITEIBHOCTH JKOJIOTMYECKOU
HAIIPaBJIEHHOCTH, YMEHMS PYKOBOICTBOBATbCS HMMH B IIO3HABATEIIbHOW, KOMMYHHMKAaTHBHOM M COLIMAJIBHON IPAKTHKE,
TOTOBHOCTH K YYaCTHIO B IPAKTUYECKON JIEATEIIBHOCTH 3KOJIOrMYECKON HAPAaBIECHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHOU
NPAKTUKHU, OCHOBAHHOT'O HA MAJIOTE KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIIECHCTBOBAHUE A3BIKOBOM U UNTATEIBCKON KYJIbTYPhl KaK CPEACTBA B3AUMOICHCTBUS MEXIY JIFOAbMU U TO3HAHUS
MUpa;

NOHMMaHHe creuuuku OMONOTMU KaKk HayKH, OCO3HaHUs €€ poiid B (POPMUPOBAHMU PANMOHATBLHOTO HAYYHOTO
MBIIIJIEHUS, CO3/JaHUU 1IEJIOCTHOTO MPEACTABICHHS 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE MPUPO/IbI, UEJIOBEKa U 00IIeCTBa,
B MTO3HAHUU MIPUPOIHBIX 3aKOHOMEPHOCTEW U PEIICHUH MPOOJIeM COXpaHEHUS! TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTU OMOJOTHUU JJII COBPEMEHHOM IMBWIM3AIMHU: OOCCIEUYECHHs] HOBOTO YPOBHS Pa3BUTHUS
MEIUIMHBI, CO3/IaHUE TIEPCTIEKTUBHBIX OMOTEXHOJIOTHUM, CIOCOOHBIX PEIIaTh PECYPCHBIE IPOOIEMBbI PA3BUTHS YEIOBEUECTBA,
MOMCKa MyTeH BBIXOAA M3 TI00AJIBHBIX JKOJIOTMUYECKHX TpoOsieM U oOecreueHus Mepexoja K yCTOWYMBOMY Pa3BHUTHIO,
paloHAIbHOMY UCIIOJIB30BAHUIO IPUPOAHBIX PECYPCOB U (DOPMHUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHHHM OHOJIOTMYECKHX 3HAHUM B IENIAX IOBBIMIEHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-
HAy4YHOU IPaMOTHOCTH, KaK COCTaBHOUM 4acTH (DYHKIIMOHAJIBHON IPAaMOTHOCTH 00ydJarommxcsi, GOpMUPYEMON IpH U3yICHUU
OMoJIorny;

MIOHUMAaHUE CYIIHOCTH METOJOB IMO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJTydyaeMble 3HAHMS JIJIS1 aHAJIN3a U OOBSCHEHHS SIBJICHUN OKPYXKAIOIIEr0 MUPa U MPOUCXOAAIIUX B HEM U3MEHEHUH, yMEHUE
7enaTh 0OOCHOBAHHBIE 3aKJIIOUYEHUSI HA OCHOBE HAayYHBIX ()aKTOB M MMEIOIIMUXCS JAHHBIX C LIEJIBIO MOTYYSHHs JOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTh CaMOCTOSITENIbHO MCIOJb30BATh OMOJIOTMUECKUE 3HAHUS AJIA PEIICHHs MPOOJIeEM B peajbHbIX KM3HEHHBIX
CUTYaLHSIX;

OCO3HAHHME IIEHHOCTH HAYYHOW JI€ATE€IbHOCTH, TOTOBHOCTb OCYIIECTBIIATh NPOEKTHYIO M HCCIIEOBATEIbCKYIO
NEeSATENbHOCTh UHAMBUYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHMIO M CaMOOOpA30BaHUIO, K AKTUBHOMY IMOJYYEHHUIO HOBBIX
3HAHMUM 110 OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHHS YUeOHOTo TnpeaMera «bruoiaorusy BKIHOYAIOT: 3HaUYUMBbIe JJ1s1 (POPMHUPOBAHUS
MHUPOBO33PCHUSI  OOYYAIOMIUXCS  MEKIUCIUIUIMHAPHBIE (MEXIPEIMETHbIC) OOIICHAYYHBIC TIOHATHS, OTpa)arollue
IIEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa U CTICIU(UKY METOJ0B MTO3HAHMSI, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTRBO,
SHEPTrHUs, SBJICHUE, MPOIECC, CUCTEMA, HAYYHBIN (DAKT, MPUHIIKUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIICIOBAHHE,
HaOJIOIeHne, M3MEpPEHUe, OKCIePUMEHT ¢ JpYyrux), VyHUBEpcalbHble Y4yeOHbIe JeicTBUs  (TIO3HaBaTEIbHBIE,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), oOecreunBaromue (opMupoBaHue (yHKIMOHATHHOW TPAMOTHOCTH U COIMAIBHOMN
KOMIIETEHIIMM ~ OOYyYarouIuxcsi, CIOCOOHOCTh  OOyYaloUIMXCsl  HMCIOJB30BaTh  OCBOEHHBIE  MEXIUCHIUIUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIC yUeOHbIEC ICUCTBHS B TO3HABATEIHLHOM M COLMATILHOM MPAKTHUKE.

MeranpenMeTHbie Pe3yIbTaThl OCBOCHHUS MPOTPaAaMMBbI CPETHET0 0011Ier0 00pa30BaHUs JOHKHBI OTPAKATH:

OBiaeHne yHMBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHY J1iCTBUSIMMU:

1) 6a30Bble JOTHYECKHE TeHCTBHI:

CaMOCTOSATEIHLHO (POPMYIMPOBATH U aKTyaIHM3UPOBATH MPOOIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

MCITIOJIb30BaTh MPU OCBOCHUY 3HAHUN TPUEMBI JIOTUYECKOTO MBITIICHUS (aHaIN3a, CHHTE3a, CPaBHEHUS, KIacCU(PUKAIINH,
000011IeHNsT), PACKPBIBATH CMBICT OMOJIOTHYECKUX MOHATHH (BBIACIATh UX XapaKTEepHbIC MPU3HAKH, YCTAHABIUBATH CBSI3H C
JIPYTUMU MOHATHUSIMU);

ONpEeNeNATh UEIU JeSITeNbHOCTH, 3a/JaBas NapamMeTpbl U KPUTEPUH HUX JOCTUKEHUS, COOTHOCHUTH PE3YJIbTAThI
NEATENIbHOCTHU C MOCTABICHHBIMHU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOrMYECKUE MOHSTHS JJIs1 OObSICHEHUS (PAKTOB U SIBJICHUMN KUBOU MPUPOJIbL;



CTPOUTH JIOTUYECKHE paCCyX ACHUs (MHAYKTUBHbBIC, NCAYKTHBHBIC, [0 aHAJOTUHU), BBISIBISATH 3aKOHOMEPHOCTH U
MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUAX, (POPMYIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHATh CXEMHO-MOJICJIBHBIE CPEICTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBA3€M M OTHOILICHUH B HM3y4aeMBbIX
OMOJIOrMYECKUX O0BEKTaX, a TAK)Ke MPOTUBOPEUUM PA3HOTO POJIA, BBISBIICHHBIX B Pa3TUYHBIX HH()OPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IJIaH PEIICHUS MTPOOIEMbI C YYETOM aHAIN3a UMEIOITUXCSl MaTepUaIbHBIX U HEMAaTe pUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B ACATEIBHOCTh, OLICHUBATH COOTBETCTBHUE PE3YJBTATOB LIENISIM, OLICHUBATh PUCKHU IMOCIEICTBUN
NESATENbHOCTH;

KOOPJIMHUPOBATH U BHITIOJHATH Pa0OTY B YCIOBUAX PEAIbHOTO, BUPTYATLHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOIEM.

2) 06a30BbIe HCCJIEN0BATEIbCKIE eHCTBHA:

BJIAJICTh HaBBIKAMHU Yy4eOHO-UCCIEOBATEILCKOM W TPOCKTHOW JEATETbHOCTH, HABBIKAMHU pa3pelieHus: mpooseM,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIICHUS MPAaKTUYECKUX 3aj7ad, MPUMEHCHHIO
Pa3IMYHBIX METOAO0B MO3HAHUSI;

UCIIOJIb30BaTh PA3JIMYHBIC BUJIBI ACSITEIBHOCTH 1O MOJTYYSHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALUU, TPEOOPa30BaAHUIO U
NPUMEHEHHIO B YU€OHBIX CUTYaIUsX, B TOM YHUCJIE NMPHU CO3JaHUU YYEOHBIX M COLUATIBHBIX TPOEKTOB;

(bopMHUpOBATH HAYYHBIN THI MBIIUICHHS, BIaI€Th HAYYHON TEPMUHOJIOTHUEH, KIIFOUEBBIMU MOHSATUSMU U METO/IAMH;

CTaBUTH U HOPMYIUPOBATH COOCTBEHHBIE 3a7]a41 B 00Pa30BaTEIIbHON JAEATEIHHOCTH U KU3HEHHBIX CUTYAIUSX;

BBISIBJISITh IIPUYMHHO-CJIEACTBEHHbBIC CBSI3M M aKTYyAIM3UpPOBATh 3a7ady, BBIIABUIATH TMIIOTE3Y €€ pPELICHUs, HaXOAUTh
apryMEHTHI JUIsl I0KA3aTeJIbCTBA CBOMX YTBEPKICHUMN, 3a/1aBaTh [IApAMETPBl U KPUTEPUU PELLICHUS;

AHAJIM3UPOBATH IMIOJYYEHHBIE B XOJE PEUICHUS 3aJa4d PE3YyJbTaThl, KPUTHUYECKH OLEHUBATH HX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IIEJICHANPABIEHHBIN MMOKCK MEPEHOCa CPEJICTB U CITOCOOOB ACHCTBUS B TPO(ECCHOHATBHYIO CPENY;

YMETb NMEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO U MPAKTUYECKYIO O0JIACTU KUZHEACATEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEAMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE UJICH, MPEJjIaraTh OpUTHHAIBHBIC TTOIXOIBI U PEIICHUs, CTABUTH MPOOJIEMBI U 33129, JOMTYCKAIOIINE
AJbTEPHATUBHBIC PEIICHUS.



3) padora ¢ unpopmanmeit:

OPUEHTUPOBATHCS B PA3NIMYHBIX HMCTOYHHUKAX HMHPOpMALMK (TEKCTE Y4YeOHOro MOCOOMs, Hay4YHO-TIOMYJSPHOM
auTeparype, OMOJIOTMYECKUX CIIOBApSAX M CIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHETE), aHAIU3UPOBAThH
MH(OPMAIUIO PA3IMYHBIX BUJIOB U (OPM IPE/ICTABIEHUS, KPUTHUECKHU OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUNUBOCTH;

dbopMynUpoOBaTh 3ampOChl M MPUMEHSTH Pa3IUYHbIE METOJAbl MPHU MOUCKE U OTOOpe Ouojoruueckol uHGpopmaIuw,
HEO0OXOMMOM JJIsl BHITIOJTHEHUSI YUEOHBIX 3a/a4;

npUOOpeTaTh OMBIT KCIOJNIB30BAHUA MH(POPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOT'HI, COBEPIIECHCTBOBATh KYJIbTYPY
aKTUBHOI'O UCTIOIb30BAaHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMpATh ONTUMaNbHYIO (hOpPMY MpeAcTaBieHUs Ouosiornueckoil mHpopMmanuu (cxembl, rpapuki,
JarpaMMbl, TaOJIUIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIM SA3BIK B KayeCTBE CpEJCTBA MpuU pabore c Ouosornyeckoil uHdopmanuein: NPUMEHSThH
XUMHYECKHUE, (PU3NUECKUEe U MaTeMaTHUYeCKUE 3HAKU U CUMBOJIbI, (hOpMYJIbl, a00peBUaTypy, HOMEHKIIATYpPY, UCIIOIB30BATh U
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEACTBA HATJISTHOCTH;

BJIa/IETh HaBBIKAMU PACIIO3HABAHUS U 3aIUTHI HHPOpMaIU, HHGHOPMAIIMOHHOM 0€30M1aCHOCTH JIMYHOCTH.

OBiajgeHue yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmeHue:

OCYIIECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax KU3HU, aKTUBHO Y4aCTBOBAThH B JUAJOTE WU JIUCKYCCHUU TIO CYIECTBY
oOcyx1aeMoi TeMbl (YMEHHUE 337]aBaTh BOMPOCHI, BEICKA3bIBATH CYKICHHS OTHOCUTEIHLHO BBHITTOJIHEHUS MTPEJIaracMoil 3a/1auu,
YUUTHIBATh HHTEPECHI U COTIACOBAHHOCTD MO3UIIMNA IPYTUX YIACTHUKOB JUAJIOTa WA JUCKYCCUH);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBa OOIICHHS, IOHMMATh 3HAUYE€HHE COLMAJIBHBIX 3HAKOB, MPEANOCHIIOK
BO3HUKHOBEHUS! KOHQIUKTHBIX CUTyalli, yMETh CMAT4aTh KOHPIUKTHI U BECTU MEPETOBOPHL;

BJA/IETh PA3IUYHBIMU CIIOCOOaMU OOIICHUS U B3aUMOJICHCTBUS, NMOHUMATh HAMEPEHUs APYTUX JIOACH, MPOSBIATH
YBa)XXUTEIBHOE OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOM popme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JJOTMYHO MU3JIaraTh CBOIO TOUKY 3PEHHMSI C HCIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB.

2) COBMeCTHAs 1eATeIbHOCTbD:

MOHMMAaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHUIYaJbHOM pabOThI MpPU pEUIeHHH OUOJIOTHYECKOM
1po0JieMbl, 000CHOBBIBATH HEOOXOJUMOCTb MPUMEHEHUS IPYNMNOBBIX (HOPM B3aUMOICHCTBUSA MPU PEUICHUN YUeOHOU 3aa4H;



BBIOMPATh TEMAaTUKY U METOJIbl COBMECTHBIX ACHCTBUI C yU4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH Ka)KJOr0 4JieHa
KOJUIEKTHBA;

IIPUHUMATh ILEJIM COBMECTHOM IEATEIBbHOCTH, OPraHU30BBIBATH M KOOPJAWHHUPOBATH ACHCTBUA MO €€ TOCTUKEHUIO:
COCTaBJIATH IJIaH JEUCTBUMN, paclpeAeisiTh POJIU ¢ yYETOM MHEHHI YYaCTHUKOB, 00CYXAaTh PE3yJIbTaThl COBMECTHON pabOThI;

OLICHMBATh KA4€CTBO CBOETO BKJIAJ1a M KaXKJOr0 yYaCTHUKA KOMaHAbl B OOIIKI pe3yabTaT M0 pa3paboTaHHBIM KPUTEPUSIM;

IIpEIaraTb HOBBIE MPOEKTHI, OLIEHUBATD UJIEH C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJACHUE B PAa3JIMUHBIX CUTyalUMsIX, MPOSABIATH TBOPUYECTBO U
BOOOpakeHHe, ObITh MHUIIUATUBHBIM.

OBiaeHne yHMBEPCAJIbHBIMH PEryJATHBHBIMH AeHCTBUSIMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKME 3HAHMS IJ151 BBISIBJICHUS MTPOOJIEM U X PEIICHUS B )KU3HEHHBIX U yUeOHBIX CUTYyAIIUSX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKHX 3HAHWM 1I€JIEBbIE M CMBICIOBbIE YCTAHOBKU B CBOMX JEHCTBHUSAX M MOCTYMKAaX IO
OTHOLLIEHHUIO K JKUBOUW NPUPOJE, CBOEMY 310POBBIO U 3J0POBBIO0 OKPYKAIOIINX;

CaMOCTOSITEJILHO OCYIIECTBIISITh TO3HABATEIbHYIO JEATEIBHOCTb, BBIABISITH MPOOJIEMBI, CTaBUTh U (HOPMYJIHPOBATH
COOCTBEHHBIE 3aJ]aul B 00pa30BaTEIbHOMN EATENbHOCTH U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEIIbHO COCTABJISATH IUIAH PEIIEHUs NMPOOIEMbI ¢ YUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3ZMOKHOCTEH
Y MIPEAIIOYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKu y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX IPEANOYTEHUH;

JieN1aTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 33 PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

croco0cTBOBATH (POPMHUPOBAHUIO U ITPOSBICHUIO IIUPOKOM IPYAULIMU B Pa3HbIX 00IaCTIX 3HAHUM, TOCTOSHHO MOBBIIIATD
CBOI 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTH KOPPEKTUBBI B 1€ TEIIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIETISAM;

BJIa/IETh HABBIKAMH IMO3HABATEIBHON Pe(IEKCHH KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUI U MBICIUTENIBHBIX MTPOLIECCOB,
UX pe3yJbTaTOB U OCHOBAaHUM, UCIIOJIb30BATh MPUEMBI pe(PIIEKCUU 1JIs1 OLIEHKU CUTYyal[MH, BEIOOpAa BEPHOIO PELICHHUS;

YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEIICHHUS 110 UX CHUKEHHUIO;



IIPUHUMATh MOTUBBI U apPTYMEHTHI PYTUX IIPU aHAJIU3€ PE3YyJbTaTOB IEATEIbHOCTH;
3) npuHsTHE CE0N U IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apPTYMEHTBI JPYTUX IIPU aHAJINU3€E PE3YJIBTATOB AEATEIBHOCTH;
MPU3HABATH CBOE MPaBO M MPaBO APYIHMX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pe3ynbTaThl 0cBoeHUs TporpaMmbl COO mo 6uosioruu Ha 6a30BOM YPOBHE BKITIOUAIOT CIICIU(DUICCKUEC IS
yueOHoro mpenmeTra «buosorus» HaydHbIE 3HaHHS, YMEHHS W CIIOCOOBI JEWCTBUH IO OCBOCHUIO, HWHTEPIPETAMH U
npeoOpa3oBaHUIO 3HAHUN, BUJIBI ICSITEIIBHOCTH 10 TIOJYYEHHUIO HOBOT'O 3HAHUS U TPUMEHECHUIO 3HAHUH B PAa3JIMUHBIX YUSOHBIX
CUTYaIUsX, a TAKKE B PeabHbIX KU3HEHHBIX CUTYaIIMSIX, CBSI3aHHBIX C Ouosoruei. B mporpaMmme npeaMeTHbie pe3yibTaThl
IpEeICTABIEHBI 110 ToJaM 00y4eHHUS.

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npeameta «buonorusy» ¢ 10 knacce NOTKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUM O MECT€ W pOJIM OHOJOTHM B CHCTEME HAyYHOTO 3HAHMS €CTECTBEHHBIX HAayK, B
dbopMHUpPOBaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa U HAyYHOTO MHUPOBO33PEHUS, O BKIAJE POCCUNUCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH, (PYHKITMOHAIBHON IPAMOTHOCTH YEJIOBEKA JIJISl PEIICHHS KU3HEHHBIX
3a/1ay;

YMEHHUE PACKPBIBATh COJEPIKaHNE OMOOTUYECKUX TEPMUHOB U MOHSATUH: )KU3Hb, KJIIETKA, OPraHu3M, MeTa0osn3M (0OMeH
BEIIECTB W MPEBpAIICHUE SHEPruu), TOMEocTa3 (caMOperyisiiusi), YpOBHEBas OpraHU3alMsl JKUBBIX CHCTEM,
CaMOBOCIIpOU3BeAeHUE (PENPOIYKIIHS ), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHUE;

YMEHHE H3JIaraTh OMOJIOTHUECKUE TEOPUH (KJIETOYHAS, XPOMOCOMHAsSI, MyTalIMOHHAS, IICHTPaIbHAs 10TrMa MOJICKYJISIPHOM
o6uonorun), 3akonsl (I'. Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (0 meHTpax MHOTOOOpa3us W MPOUCXOKICHUS
KyJnbTypHbIX pacTtenuid H. V. BaBuioBa), onpeaensiTe rpaHuIlbl UX IPUMEHUMOCTH K KUBBIM CUCTEMaM,;

YMEHHUE BJIQJIETh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIOJCHUE U OMUCAHUE KUBBIX CHCTEM, MPOIIECCOB H
SIBJICHUM, OpraHu3alus U NpoBeJCHUE OMOJOTMYECKOTO AKCIEPUMEHTA, BBIJIBUYKEHUE TUIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH



MEXy UCCTIeAyEeMbIMU BETUUYNHAME, OOBSICHEHHE TTOTyUYEHHBIX PE3yIbTaTOB, UCTIOIH30BAaHHBIX HAYYHBIX MMOHITHHA, TCOPUI U
3aKOHOB, YMEHHE JIeJaTh BEIBOJIBI HA OCHOBAHUHU MOTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCIATh CYIIECTBEHHBIC MPH3HAKA BHPYCOB, KIETOK TMPOKAPHUOT M JYKAPUOT, OJHOKICTOYHBIX U
MHOTOKJIETOYHBIX OpraHN3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U MPEBPAIICHHs YJHEPTUU B KJIeTKe, (POTOCUHTE3A,
IUTACTUYECKOTO W JHEpPreTMyeckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Mei03a, OIUIOJOTBOPEHHS, PAa3MHOKEHHUS,
MHIUBUIYABHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEHE3);

yMEHHE TPHUMEHATH TOJyYeHHBbIC 3HAHUS Ui OOBSCHEHUS OMOJIOTMYECKUX MPOLECCOB W SIBICHUH, ISl MPUHSITHS
NPaKTUYECKUX PEHICHUH B TMOBCEJIHEBHOW XH3HU C IEJbi0 obOecredeHHus O0e30MacHOCTH CBOETO 30POBBS U 3I0POBBS
OKpY)KalOIUX JIFOJeH, COONIOJICHUS HOPM TPaMOTHOTO TIOBEIEHHUS B OKPY)KAIOMICH MNPUPOJHON cpene, MOHUMAaHHE
HEOOXOJMMOCTH HCIIONB30BaHUS JOCTHDKCHUH COBPEMEHHOW OWoNoTMM H  OWOTEXHOJOTHH I  palioHATBHOTO
HPUPOIOTIOTH30BAHHS,;

YMEHHE pellaTh JJIEMEHTApHBIE TEHETHUYSCKHE 3aJadyl Ha MOHO- W JUTHOPHUIHOE CKpPEIIMBaHHUE, CIICTNICHHOE
HaClIeJIOBaHWEe, COCTaBJIATh CXEMbl MOHOTHOPHUIHOTO CKpEUIMBAHUS JJIsi TPEICKa3aHHs HACICIOBaHUS MPH3HAKOB Y
OpPTaHHU3MOB;

YMEHHE BBITIOJHATE JIA0OpPATOpPHBIE W TpPAKTHYECKHe paloThl, COONIOAATh MpaBWiIa TpHU padoTe ¢ Yy4eOHBIM W
71a00paTOpPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHWBATh W HMHTEPIPETUPOBATH MH(POPMAIMIO OMOJIOTHYECKOTO COACPKAHHS, BKIFOYAIOIIYIO
TICEB/IOHAYYHBIC 3HAHUS W3 PA3IUYHBIX UCTOYHUKOB (CpEICTBAa MacCOBOH MH(OPMAIIUH, HAYIHO-TIOMYJSIPHBIC MAaTEepPHAIbI),
ATHYECKUE aCTICKThI COBPEMEHHBIX UCCIICOBAHUI B OMOJIOTHH, MEIUIINHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MHCHbMEHHBIE M YCTHBIC COOOIIEHUS, 0000mas OHOJIOTHYECKYI0 WHGOPMAIUIO U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh MOHATUWHBIN anmapaT OUOJIOTHH.

[IpenmeTHBIE pe3yapTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 11 knacce NOIKHBI OTPAXKAaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MECT€ W pOJIM OMOJOTHM B CHCTEME HAyYHOTO 3HAHUS ECTECTBEHHBIX HAyK, B
dbopMHUpOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpA W HAYYHOTO MHUPOBO33PEHUS, O BKIIAJE POCCUUCKUX H
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOIOTHH, (YHKITMOHAIBHONW TPAMOTHOCTH YEIOBEKA JIJISl PEIICHUS KU3HCHHBIX
3amay;



YMEHHUE PaCKpbIBaTh COAEpKAHWE OMOJOTMYECKHX TEPMHUHOB M TOHSATUWA: BHJ, MOMYJSALHS, F€HOPOHI, IBOJIIOLMS,
JIBIDKYIIME CWIbl ((PaKTOphI) PBOJIIOIUU, MPUCTOCOOJIEHHOCTh OPraHU3MOB, BUA000pa30BaHUE, DKOJIOTHYECKHE (DAKTOPHI,
HKOCUCTEMA, IPOAYLIEHTbI, KOHCYMEHTBI, PEIyLIEHThI, IEMU MUTaHUs, IKOJIOTMYecKas mupamMuaa, OuoreoneHos, onochepa;

yYMEHHE M3J1aratb OMOJIOTMYECKHE TeopuH (dBodtouMOHHas Teopus Y. [lapBuHa, cCUHTETHYECKas TEOPHsS BOJIIOLIMH),
3aKOHBI M 3aKOHOMEpPHOCTH (3apojpiiieBoro cxojactsa K. M. bapa, uepenoBanus Iri1aBHbIX HAIpaBICHUN U MMyTEH SBOTIOLUU
A. H. CeepiioBa, yuenus o ouocdepe B. . BepHajackoro), onpeaensiTh TpaHUIlbl KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BJIAJIETh METOAAaMHU HayYHOTO MO3HAHUS B OMOJIOrMH: HAOJIO/IEHHE U OMMCAHUE )KUBBIX CUCTEM, IIPOLECCOB U
ABJICHUW, OpraHu3alus W MpPOBEJCHUE OHOJOTHYECKOTO SKCIEPUMEHTA, BBIIBUKEHUE TMIIOTE3bI, BBIABICHUE 3aBUCHUMOCTU
MEX/1y UCCIIelyeMbIMH BEJIMUMHAMU, OObSICHEHHE MOJTYYEHHBIX PE3YJIbTaTOB, UCIIOIb30BAHHBIX HAYUYHBIX MOHATHNA, TEOPUN U
3aKOHOB, YMEHUE JI€JaTh BBIBOJbl HA OCHOBAHUH MOJYYECHHBIX PE3YIbTATOB;

YMEHHE BBIACNATH CYIIECTBEHHbIC MPU3HAKU CTPOCHUSI OMOJOTUYECKUX OOBEKTOB: BUJIOB, MOMYJSLUNA, MPOIYLEHTOB,
KOHCYMEHTOB, PEIYIEHTOB, OHOIr€OIIEHO30B M HKOCUCTEM, OCOOECHHOCTH IPOLIECCOB: HACIEICTBEHHON HW3MEHUYMBOCTH,
€CTECTBEHHOT0 O0TOOpa, BUA000pa30BaHMS, MPHUCHIOCOOJIEHHOCTH OpPraHU3MOB, JEHUCTBUSA DKOJOTMYECKHX (PAKTOpOB Ha
OpraHW3Mbl, MEpPEHOCcAa BEHIECTB W IOTOKAa SHEPrUM B AKOCHUCTEMAaX, aHTPOIOTEHHBIX M3MEHEHHUM B 3KOCHUCTEMAX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOr€OXUMHUYECKHUX IIUKIOB B Onocdepe;

yMEHHE MPUMEHSTH IMOJIyYEHHbIE 3HAHUA JJI1 OOBSCHEHUS OWOJIOTMUYECKHX MPOILIECCOB U SBICHUM, ISl MPUHATUA
NPAKTUYECKUX PEIICHUN B IMOBCEJHEBHOW >XM3HH C IENbI0 oOecredeHus: 0€30MacHOCTH CBOETO 3J0POBbsl U 370POBBS
OKPYXAIOIUX JIIOIeH, COOMIOACHUS HOPM TPAaMOTHOTO IIOBEJCHUS B OKpYXKAIOUIEH NPHUPOAHOU cpefe, MOHUMAaHUE
HEO0OXOIMMOCTH UCTIOJIb30BAHUS JOCTHKEHUN COBPEMEHHOW OMOJIOTUH /IJIs1 PAIMOHATIBHOTO MTPUPOIOTIOIH30BaHMS;

YMEHHE peliaTh 3JieMEeHTapHble ONOJIOTUYECKUE 3a/1a4H, COCTaBIISITh CXEMbI IEPEHOCA BEIIECTB U SHEPTUU B IKOCHCTEMAX
(uenu nuTaHus);

YMEHHE BBINOJHATH JIaOOpaTOpHbIE U TMpakTUueckue padoThl, cOOMOAaTh NHpaBuUia MpU padoTe ¢ Y4eOHbIM U
71a00paTOPHBIM 000PYIOBAaHHUEM;

YMEHUE KPUTHYECKU OLIEHMBATh M HMHTEPIPETHUPOBATH MH(OPMALUIO OMOJOTMYECKOr0 COAEPKAHUS, BKIIFOYAOIIYIO
TICEBIOHAYYHBIC 3HAHUS U3 PA3NIMYHBIX UCTOYHHKOB (Cpe/ICTBa MacCOBOW MH(OpMAIMU, HAYYHO-TIOMYJISIPHBIE MaTepUabl),
paccMaTpuBaTh II00aIbHbBIE IKOJIOTUYECKUE TPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
ITO3HILIUIO;



YMEHHUE CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOUIEHUS, 0000Ias OMOJIOTMYECKYI0 MH(OPMALUIO U3
HECKOJIbKMX UCTOYHHKOB, TPAMOTHO MCIOJB30BaTh MOHATUHHBIN anmapat OMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoauuyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Kontpoabusie | Ilpakruueckue | (uupposbie)
NPOrpaMMbl Bcero
paboThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
bubmmoreka [{OK
1 b 2 .
HOTIOTI Kak Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBBIe cuCcTEMBI U NX OpraHU3aIus 1 bubmmorexa [JOK
p 8 https://m.edsoo.ru/7f41c292
3 XUMHYECKHI COCTaB M CTPOEHHUE KIIETKHA 8 1 bubmorera [IOK
P https://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 XK 6
HBHCACATEILHOCT KICTKH https://m.edsoo.ru/7f41c292
5 PazmHOXeHnE 1 MHIUBUIYATIBHOE 5 1 bu6mmoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [JOK
6 8 1.5
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 1 4

I[TPOTPAMME



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IlpakTHyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 1
BOFOIHOHHAT CHOTOTHA | https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emie ' https://m.edsoo.ru/7f41lcc74
3 OpraHu3Mbl U OKpYy’Karolas cpeaa 5 1 bubamorexa LOK
P pyJRatomas cped https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ 3KOJIOTHYECKHE CUCTEMBI 9 Bubnuorexa LIOK
- https://m.edsoo.ru/7f41cc74
5 PesenBHOE Bhe 5 1 bu6mmoreka [IOK
BHOE BpeMs
P P https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 1 2.5

I[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoJsnuecTBOo 4acos DJIeKTPOHHBbIE BocnurateabH
Ne Hara .
uudpoBbie bIii KOMIIOHEHT
n/ | Tema ypoka Bcer | Konrpoabn | IlpakTHyeck | H3Yy4YCHH
o0pa3oBaTe/ibHbIE
n 0 ble padoThI ue padoThl |
pecypchl
bu6anorexa IJOK
ErOnOrs B https://m.edsoo.ru/
1 010 1 8636122
CUCTEME HAYK
y https://m.edsoo.ru/
863e632a
MeTtonasl
IMO3HAHUI
JKUBOU
IPUPOJIBI.
I1
5 g:?;,eclmﬂ but6mmoreka IIOK
Ta Ne
2 zI/Ic . 1 0.5 https://m.edsoo.ru/
OJIL30BaHU
863e6122
€ pa3JIMYHBIX -
METOJIOB MPHU
U3y4YECHUHU
OHOJIOTUYECKUX
00BEKTOB)



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

buonornueckue

CHCTOMEL bu6mnorexa [JOK

Hpoueccgl - https://m.edsoo.ru/
863e6564

H3yUYeHUe

XHUMHUYECKUMN

COCTaB KJICTKH. bubmmoreka IIOK

Boma u https://m.edsoo.ru/

MUHEpaJIbHbIE 863e674e

cou

benku. Cocras bu6anorexa IIOK

U CTPOCHHE https://m.edsoo.ru/

0€eNIKOB 863e6b72

DepMEeHTBI —

OMOJIOTHYECKHE

KaTaJau3aTopPBbl.

JlaGoparopHas

2;63 (;zt:g;; bubnuoreka [IOK

CATAITICCKO 0.5 https://m.edsoo.ru/
863e6b72

1 aKTUBHOCTH
dbepmeHToB (Ha
npumepe
aMuJIa3bl UK
KaTayia3bl)»



https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

bubnmnoreka [{IOK

! JB;;J;Z?SH. https://m.edsoo.ru/
863e6870
bubmmnorexa [{IOK

Hyxnennossie
8 kucaotel. ATD https://m.edsoo.ru/
863e6d5c¢
Hcropus u
N bu6anorexa [JOK
o E;Z:z;m https://m.edsoo.ru/
Knerounas 863e6e88
Teopus
Knetka xak
10 1[eJIOCTHAS
JKMBasl cCUCTeMa
Ctpoenue
AYKaApPUOTHUYECK
JOIPEIlgj)I;;:(I)/I[;Ha;{ bu6mmoTtexa [JOK
https://m.edsoo.ru/

- zlﬁozaegnez 0.5 863e6ff0

CTpgeHm https://m.edsoo.ru/
863e716¢C

KJICTOK

pacTeHHi,

KHUBOTHBIX,



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

rpuboB U
OakTepuii moj
MHUKPOCKOTIOM
Ha TOTOBBIX

MHUKpOTpenapar
ax ¥ ux
OIUCAHUE)»
OOMeH BelecTB bu6anorexa IJOK
12 WIIH https://m.edsoo.ru/
METa00Iu3M 863e766¢
bu6anorexa IIOK
doTocunTes.
13 X eMOCHHTES https://m.edsoo.ru/
863e7c98
Sheprermeckin bubnuoreka [JOK
14 5 oBMeH https://m.edsoo.ru/
863e7aae
Ku3HeHHbIN
IIUKJT KICTKH.
[enenune
KJICTKU. MUTO3. but6mmoreka IIOK
15 JlabopatopHas 0.5 https://m.edsoo.ru/
pabota Ne 3 863e7dc4
«HaOmonenue
MHTO3a B

KIJICTKax



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

KOHYHUKa
KOpCIIIKa JIyKa
Ha I'OTOBBIX

MHUKpOTpenapar
ax»
];:;IS;HPT:ZKHHH bubmmoreka IIOK
16 https://m.edsoo.ru/
MATPITHOTO 863e796¢
CUHTE3a
Tpancnsiuusa — bubnmnorexa [IOK
17 OMOCHHTE3 https://m.edsoo.ru/
Oenka 863e796e
HekneTounsle bu6anorexa IIOK
18 (OpMBI KU3HU https://m.edsoo.ru/
— BUPYCHI 863e7540
bubmuoreka [IOK
dopmbl https://m.edsoo.ru/
19 Pa3sMHOKEHUS 863e81b6
OpraHu3MOB https://m.edsoo.ru/
863e831e
but6mmoreka IIOK
20 Meiio3 https://m.edsoo.ru/

863e7f4a



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a

O6pazoBanue u

pa3BUTHE

MOJIOBBIX

KJIETOK.

OmnonoTBOpeHH

e.

JlaboparopHas bubnuoreka [JOK
21 pabota Ne 4 0.5 https://m.edsoo.ru/

«U3yuenue 863e81b6

CTpOEHUS

MIOJIOBBIX

KJIETOK Ha

TOTOBBIX

MUKpOTpernapar

ax»

NuauBuayaibH but6mmoreka IIOK
22 0€ pa3BUTHE https://m.edsoo.ru/

OpraHHU3MOB 863e8436

I'enetuka —

HayKa o bubnuoreka [JOK
23 HACJIEICTBEHHOC https://m.edsoo.ru/

TH U 863e8612

HU3MCHYHUBOCTHU



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2

3aKOHOMEPHOCT

Y HaCJIeI0BaHUS bubmmoreka IIOK
24 PU3HAKOB. https://m.edsoo.ru/

MonorubpuHo 863e8878

€ CKpEIIMBaHUEC

Jurubpunnoe

CRPCIIBaHTC. bubamnoreka I{OK

3aKkoH
25 HE3ABHCHMOrO https://m.edsoo.ru/

863e89a4

HaCJIeI0BaHUS

IIPU3HAKOB

CueruieHHoe

HacCJIeJJOBaHUE

IIPU3HAKOB.

JlaGoparopHas

pabora Ne 5

«3yuyenue bubnmnoreka [IOK
26 PE3yIbTaTOB 0.5 https://m.edsoo.ru/

MOHOTHOPHTHOT 863e8c60

ou

JTUTHOPHTHOTO

CKPCIIUBAHUS Y
npo30oduITel HA
TOTOBBIX



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

MUKponpenapar
ax»

27

IIpomexyTouna
sl aTTeCTalus.
Tecr.

28

I'eneTnka mosma.
HacnenoBanue
MIPU3HAKOB,
CIIECIUIEHHBIX C
I0JIOM

bu6anorexa [JOK
https://m.edsoo.ru/
863e8c60

29

N3MeHYUBOCTb.
Henacnencrsen
Has
N3MEHYHUBOCTb.
JlaGoparopHas
pabora Ne 6.
N3yuenue
MOAUGUKAITNOH
HOH
W3MEHUYHUBOCTH,
MIOCTPOCHUE
BAPUALIMOHHOTO
pana u
BApUALIMOHHOU
KPUBOW»

0.5

bubnuoreka [IOK
https://m.edsoo.ru/
863e8efe



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

HacnenctBenna

s

HM3MEHYHMBOCTD.

JIaGopatopHas

pabota Ne 7. bubnuoreka [JOK
30 «AHanus 0.5 https://m.edsoo.ru/

MyTalHi y 863e8efe

Jpo30(UIIBI HA

TOTOBBIX

MUKpOIIpernapar

ax»

Ceretika bu6anorexa IIOK
31 qeNOBeKa https://m.edsoo.ru/

863e8d78

Cernekmusa Kak bu6anorexa IIOK
32 HayKa U https://m.edsoo.ru/

porecc 863e9214

MeTtonabsl

JTOCTUKEHUS bubmmnoreka [JOK
33 CEJICKITUHU https://m.edsoo.ru/

pacTeHuil u 863e9214

YKUBOTHBIX

buorexHonorus bu6anorexa [JOK
34 KaK OTpacib https://m.edsoo.ru/

MPOM3BOJICTBA 863e9336



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

OBILEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

34




11 KVIACC

OMY KPUTEPHUIO»

KounuecTBO 9acoB DJIeKTPOHHBbIE BocnurareabH
Ne JlaTa .
uudpoBbie bIi{ KOMIIOHEHT
n/ | Tema ypoka Bcer | Kontpoanbn | IIpakrnueck | H3Yy4YeHH
o0pa3oBaTe/ibHbIE
n 0 ble padoThI ue padoTsbl s
pecypchl
DBOJIIONUS U bu6anorexa IJOK
1 METOBI €6 1 https://m.edsoo.ru/
U3Yy4YEHUS 863ea20e
41
::;TB(:fTI/II; bu6anorexa [JOK
2 1:[ J— 1 https://m.edsoo.ru/
b 8639570
00 DBOJIIOIIAH
N bu6anorexa IJOK
3 . P t 1 https://m.edsoo.ru/
863e9cle
[Momynsiums kak
aJIeMeHTapHas
eIVHHIIA BHIA U
?IBaOGJ:)IO:H: . bubmuorexa IIOK
TOpHAas
4 6 pa Nopl 1 0.5 https://m.edsoo.ru/
pabora A% 8636996
«CpaBHeHUE
BHUOB IO
Mopdomorngyeck



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

JBrmxyiue

CHIIBI bu6anorexa IJOK

(ameMeHTapHbIC https://m.edsoo.ru/

(bakTopbI) 863e9dad

HBOJIIOLIUU

EcTtecTBeHHbBIN bu6anorexa IJOK

0TOOp U €ro https://m.edsoo.ru/

dbopmbI 863e9ed0

Pesynbratsl

ABOJIIOIUH:

PUCTIOCOOJIEHHO

CTh OPTaHU3MOB

U

:?ﬁi%igiiiiij bubnuoreka [JOK

padota Ne 2 0.5 https://m.edsoo.ru/
863e9fde

«Onucanue

MIPUCITOCOOJICHHO

CTH OpraHu3Ma U
e€
OTHOCHUTCIIBHOI'O
xXapakTepa»

Hanpasnenus u
MyTH
MAaKpO3BOIIOIUHA

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

HeobOparumocTs
HBOJTIOIUHU



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

10

Hcropus xu3nu
Ha 3eMJie U
METO/JIbI €€
M3y4EeHUS

11

I'unore3bl
MIPOUCXOKICHUS
KU3HHU HA 3eMiie

bu6anorexa [JOK
https://m.edsoo.ru/
863ea5ab

12

Pa3Butue xu3Hu
Ha 3eMJie o
paM u
nepuoam

bu6anorexa [JOK
https://m.edsoo.ru/
863eatbhe

13

OcHOBHBIE
ATaIlbl
ABOJIIOLINH
PacTUTEIBHOTO U
AKUBOTHOI'O
MHpa.
[TpakTrueckas
paborta Ne 1
«3yuenue
HCKOIIaeMBbIX
OCTaTKOB
pacTeHui u
KUBOTHBIX B
KOJUIEKLIHSIX»

0.5

bubnuoreka [IOK
https://m.edsoo.ru/
863ea8bc



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc

CoBpemMeHHas

bu6anorexa [JOK

14 | CreTeMe https://m.edsoo.ru/

OpraHUYEeCKOro 863ea48e

MHpa

DBOITIOLHSA bubmmoreka IIOK
15 | yenoBeka https://m.edsoo.ru/

(a"nTpOTOrEeHe3) 863eac2c

JIBrKyniue bubaunoreka [{OK
16 ciiibl (paKTOpHI) https://m.edsoo.ru/

AHTPOIIOrCHE3a 863ead44

OcHOBHBIE
17 CTaJuu

ABOJIIOIIUA

YyeJIoBeKa

YenmoBeueckune

pacel U bubnuorteka [JOK
18 IIPHUPOIHBIC https://m.edsoo.ru/

ajanTalun 863eaea?

YyesoBeKa

PezepBHbIit

YPOK.

O600meHue 1o
19 TeMe

«BO3HUKHOBEHU

€ ¥ pa3BUTHE
JKU3HU HA
3emiie»



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

20

DKOJIOTHUS KaK
HayKa

21

Cpenpl oOutanus
U HKOJIOTHYECKHE
(bakTopbl

bu6anorexa IJOK
https://m.edsoo.ru/
863eafec

22

AbGuoTuyeckue
(baKTopBHI.
JIaGopatopHas
pabota Ne 3.
«Mopdonoruuec
KHe
0COOCHHOCTHU
pacTeHui u3
pa3HbIX MeCT
OoOUTaHUA.
JlabopartopHas
pabora Ne 4.
«BnusHue cBera
Ha POCT U
pa3BUTHE
YEPEHKOB
KoJIeyca»

0.5

bu6anorexa IJOK
https://m.edsoo.ru/
863eb10e

23

buornueckue
bakTopsl

bubmmoreka LIOK
https://m.edsoo.ru/
863eb348

24

DKOJIOTUYECKHE
XapaKTePUCTUKHU

0.5



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

MIOIYJISILIAH.
IIpakTuueckas
pabota Ne 2
«lloxpcuér
IUIOTHOCTH

MO YJISIIAMN
pa3HbIX BUJOB

pacTeHU»
CoobmecTBa bubmmoreka IIOK
25 OpPraHu3MOB — https://m.edsoo.ru/
OHOILIEHO3 863eb46a
DKOJIOTHYECKHUE but6mmoreka IIOK
26 CHCTEMBI https://m.edsoo.ru/
(9KOCUCTEMBI) 863eb46a
[Tpomexxyrounas
27 arTecTarysl.
Tecr.
OcHOBHBIE
MoKa3aTeu
;iz)?::;izme bubmuorexa IIOK
28 https://m.edsoo.ru/
MHPANIABL 863eb5fa
CaoiicTBa
IKOCHUCTEM.
Cykueccus
29 [Ipuponusie

9KOCHCTCMBbI



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa

30 AHTpPONIOT€HHBIE 1
OKOCUCTEMBI
f:fgiiit; bu6auorexa [JOK
31 KOCHCTEMA 1 https://m.edsoo.ru/
863ebb5e
3emiu
3aKOHOMEPHOCTHU bubnuoreka [JOK
32 CYIIECTBOBAHHUS 1 https://m.edsoo.ru/
ounochepsl 863ebd16
33 YenmoBeyecTBO B 1
ouochepe 3emau
CocyiecTBoBaH bu6anorexa [JOK
34 Ue MPUPOJIBI U 1 https://m.edsoo.ru/
YeJI0BeUeCTBa 863ebale
OBIEE
KOJIMYECTBO
YACOB I1O0 34 29

I[TPOTPAMME



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

YUYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA30OBATEJIBHOI'O NTPOLECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus. O6mas 6uonorus, 10 kinacc/ CuBornazos B.U., Aradonosa U.b., 3axaposa E.T., OG1iecTBo ¢ orpaHMueHHON
0TBeTCTBEHHOCTHIO «/IPODA»; Aknnonepnoe odmectBo «M3narenbctBo «lIpocBenienne»

* buonorus. O6mas 6uonorus, 11 kinacc/ Cusornazos B.U., Aragonora W.b., 3axaposa E.T., O01iecTBO ¢ OrpaHM4eHHOM
oTBeTCTBEHHOCTHIO «[IPODA»; AxkuimonepHoe obimectBo «M3narensctBo «IIpocBemenuey

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA
Meronnueckue nocoOust IIsl yauTens; AMAAKTHIECKUEe MaTepHAaIIbl Il YPOKOB.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

1. Poccuiickas aJ1€KTpOHHAs 1IKOJIa

. http://school-collection.edu.ru/). «Enunas komnexuus L{udposeix O6pa3oBateabHbIX PecypcoBy
. http://www.fcior.edu.ru/

. Www.bio.1september.ru — razera «bruomorus»

. WwWw.bio.nature.ru — Hay4HbIe HOBOCTH OHOJIOTHH

. Www.edios.ru — Diaoc — HeHTp AUCTAaHIIHOHHOTO 00pa30BaHuUs

. www.km.ru/education - yueGubIe MaTepHabl U ciioBapu Ha caiire «Kupumn u Medoanii»

. http://video.edu-lib.net — yueOubIe prEMBI

. IOty
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