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HOACHUTEJIBHASA 3AIIUCKA

[Ipu pazpaboTke MporpaMmbl MO OMOJIOTHU TEOPETHUYECKYIO OCHOBY JUISl OMPENENIeHUs] MOJIXO0I0B K (HOPMUPOBAHUIO
conepkanusi  yyeOHoro mpenmera «buonorus»  cocTaBWiIM:  KOHLentyaidbHele nonoxkenus DdIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIEJIEH, CO/IepKaHus, PE3yIbTaTOB O0y4YeHUsI U TPeOOBaHUM K YPOBHIO MOATOTOBKHU BBIMYCKHUKOB,
MOJIOKEHUsI 00 OOIMX MLENSX W MPUHIUNAX, XapaKTEPHU3YIOIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpeHEero oOIero
obOpazoBanus B Poccuiickoit degeparuu, a Takke MOJOXKEHUST O crneruduke OMoJoTHH, €€ 3HAUYCHUU B MO3HAHWUU KUBOU
IPUPOJBI U OOECIICUCHUH CYIIECTBOBAHUS YejoBeYecKOoro obOmiectBa. 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 ydeOHoro mnpeamera «buomorusi», ompezgenseT oOsi3aTellbHOE MPEAMETHOE COJEpP)KaHHE, €ro
CTPYKTYpPY, pacrpe/iesieHue 1o pasjiesiaM U TeMaM, peKOMEHAYEeMYIO MOCIeI0BaTEIbHOCTh U3YUEHUsI yUeOHOT0 MaTepuana C
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JIOTMKHA 00pa30BaTEIILHOTO MpOoIlecca, BO3PACTHBIX OCOOCHHOCTEH
00yJaromuxcs.

B nporpamMme mo OuosOTHH TaKkKe YUYHUTHIBAIOTCS TPeOOBaHUA K TUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U
NPEeIMETHBIM pe3yJibTaTaM 00y4eHusi B (GOPMUPOBAHUHM OCHOBHBIX BHJIOB Y4eOHO-TTO3HABATEIBHON AESATEIHHOCTH/Y4eOHBIX
JENCTBUIM 00YyYarOIINXCS 10 OCBOCHUIO COJIEP KaHMs OMOJIOTHYECKOTO 00pa30BaHMUS.

B nporpamme no 6monorun (10—11 xmaccel, 6a30BBI YPOBEHb) peaii30BaH MPUHITUI TPEEMCTBEHHOCTH B U3YUYEHUH
Ouonoruu, 6aronapsi Y4eMy B HeW MPOCMATPUBACTCS HAMPABICHHOCTh HAa Pa3BUTHE 3HAHMM, CBSI3aHHBIX ¢ (DOPMUPOBAHHUEM
€CTECTBEHHO-HAYYHOI'0O MHPOBO33PEHNUS, IEHHOCTHBIX OPUEHTALNI JIMYHOCTHU, IKOJIOTUYECKOTO MBIIIJICHHUS, PEICTaBICHHI
0 370pOBOM 00pase >XKH3HU U OepekKHBIM OTHOIIEHHWEM K OKpY’Karolied nmpupomnoi cpeae. [losromy Hapsiny ¢ u3ydeHHeM
0OIIEOMOIOTUYECKUX TEOPUH, a Tak)Ke 3HAHWM O CTPOCHWU KHUBBIX CHCTEM pAa3HOTO0 paHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIONINX B HUX IPOIIECCOB B MpOTpaMMe MO OMOJOTHUU YJEJIeHO BHUMAaHHUE MCIOJIb30BAHUIO TOJYYCHHBIX 3HAHWH B
MOBCEAHEBHOM JKM3HU JJIA PEUICHUS MPUKIAAHBIX 3a1ad, B TOM 4YuCie: MpOPUIAKTUKU HACJIEICTBEHHBIX 3a00JI€BaHUI
YeJI0BEeKa, MEIUKO-TEHETUYECKOTO KOHCYJIBTHPOBAHUS, OOOCHOBAaHUS OKOJOTHYECKHA I[E€JIECOO0PAa3HOTO 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 HEOOXOJUMOCTbIO O0OECHEUeHUs YCIOBUU [IJIi pEUIeHUsS OJHOM U3 aKTyaJlbHBIX 3a/Ja4 IIKOJBHOIO



OMOJIOrMYECKOTO 00pa3oBaHMs, KOTOpas Mpeanosiaract GopMupoBaHUE Yy OOYYaIOIMIMXCS CIOCOOHOCTH alanTHPOBATHCS K
M3MCHEHUSAM JUHAMUYHO PA3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpenHero oOiiero oOpa3oBaHusl 3aHUMAeT BaxkHoe MecTo. OHa oOecreunBaeT (GOpMUPOBAHUE Y
oOydJaroImmxcs TPEICTABICHUNA O HAayYHOW KapTUHE MHpa, paciimpseT W o0000ImaeT 3HAHUS O JKUBOW mpupone, e
OTJUYHUTEIIBHBIX TMPU3HAKaX — YPOBHEBOW OpPTaHWU3AIMKM W DBOJIONHH, CO3AAET YCIIOBUS JJISA: MO3HAHUS 3aKOHOB YKHBOM
npupoasl, (GopmMupoBaHHs QYHKIIMOHAIBHOW TI'PAMOTHOCTH, HAaBBIKOB 3JI0pPOBOr0 H 0O€30MacHOro oOpasza >KU3HH,
HKOJIOTUYECKOTO MBIIIJICHUS, IICHHOCTHOTO OTHOIIEHUS K )KUBOW MPUPOJIC M YCTIOBEKY.

Bonbiioe 3HaueHre OUMOJIOTHS MMEET TAKXKE JUIS PEIICHHS BOCIMTATEIBHBIX W Pa3BUBAIONINX 3a7a4 CPEIHETO OOIIEro
o0pa3oBaHMs, COIMATU3alMK oOydarouuxcs. M3ydeHune OHWOJOrMM oOOecreuyuBaeT YCIOBUS s (HOPMHUPOBAHMS
WUHTCIICKTYAIbHBIX, KOMMYHHKAIIMOHHBIX W WH(OOPMAIMOHHBIX HABBIKOB, 3CTETHUYECKOW KYJIbTYphI, CIIOCOOCTBYyET
WHTETpaAIMi OMOJOTUYSCKUX 3HAHWW C TPEICTABICHUSIMH M3 JPYTUX YYCOHBIX MPEIMETOB, B YaCTHOCTH, (PU3HKHU, XUMUU U
reorpadun. Ha3BaHHBIE TOJNIOKEHUS O TMpEJHA3HAYCHUH Yy4eOHOTro mpeamera «buoiorus» coCTaBHIM OCHOBY IS
OTIpeIeTICHHS TIOXO0I0B K OTOOPY M CTPYKTYPHPOBAHHIO €TO COACPKAHMS, ITPEICTABICHHOTO B IPOrpaMMe 10 OMOJIOTHH.

Otbop comepkanus ydeOHOro mpenmera «buomorms» Ha 0a30BOM ypOBHE OCYIIECTBIEH C  TMO3HIUIN
KyJIbTYpOCOOOPa3HOTO MOX0/1a, B COOTBETCTBUH C KOTOPHIM OOYYaroIInecs TOJDKHBI OCBOMTH 3HAHWS U YMEHUS, 3HAUNMbBIC
it popMHUpOBaHUS OOIICH KYIbTYPHI, OTPECIIAIONINE aIeKBATHOE MTOBEICHNE YeIOBEKa B OKPYKAIOIIEH IPUPOTHON cpejie,
BOCTpeOOBaHHBIC B TIOBCETHEBHOM JKU3HH M TIPAKTHUECKOH AesitenbHOCTH. Oc000e MECTO B 3TOM CHUCTeMe 3HAHWI 3aHUMAIOT
AJIEMEHTHI COJICPKAHHS, KOTOPBIC CIy>KaT OCHOBOW JJisi (DOPMHPOBAHUS TPEACTABICHUH O COBPEMEHHOH €CTECTBEHHO-
HayYHOW KapTHHE MHpa W IICHHOCTHBIX OPHCHTAIMAX JIMYHOCTH, CHOCOOCTBYIONIUX T'yMaHHU3AIMH OWOJOTHYECKOTO
oOpa3zoBaHUsI.

CTpyKTypupOBaHHE COJAEpX)aHUS Y4eOHOro Marepuayiia B IporpaMme IO OHOJIOTHH OCYIIECTBICHO C YYETOM
MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIIMYUTEIBHBIX OCOOCHHOCTSX KMBOM MPUPOJABI, O €€ YPOBHEBOW OpraHW3alud H
HBOJIIOIMHU. B COOTBETCTBUU C 3THM B CTPYKType yueOHOTro mpenmera «bromorusy BhIIEICHBI CIEAYIOMNE COMEPKATeIbHBIC
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.



Henb u3zyuenust yueObHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIaJICHHE OOY4YaroOlIMMHUCS 3HAHUSIMU O
CTPYKTYPHO-(DYHKIIMOHATLHOM OpPTraHW3allMy KUBBIX CHUCTEM PAa3HOr0 paHra W MPUOOPETEHHE YMEHUU HCIOJIb30BaTh ATH
3HAHUS JJIsl TPAMOTHBIX JICMCTBUM B OTHOLIEHUH OOBEKTOB KMBOM MPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX ITPOOIIEM.

JlocTimkeHue 1eau u3ydeHus yuyeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE OOECIEUMBACTCS PEIICHHEM
CIEAYIOIINX 3a4a4:

OCBOCHHE OOYYAIOIIUMHCS CHUCTEMbl 3HAHMM O OUOJOTUYECKUX TEOPHUSX, YUYCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUINIOTE3aX, MpaBWiIaX, CIYXKaIIUX OCHOBOUM JJIsi (OPMHUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTHUHE MHpPA, O
METOJaX HAy4YHOTO IO3HAHUS, CTPOCHUH, MHOTOOOpa3uM U OCOOCHHOCTSX >KMBBIX CHUCTEM Pa3HOrO0 YPOBHS OpraHU3aIlvu,
BBIJIAIOIIMXCS OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuxcs TMO3HABATEIbHBIX, WHTEIJICKTYalIbHBIX U TBOPYECKUX CHOCOOHOCTEH B TMpoliecce
aHaJu3a JAHHBIX O MYTSAX Pa3BUTHSA B OMOJIOTMU HAYYHBIX B3TJIAJIOB, UEH M MOAXOJO0B K U3YUYCHHUIO KUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHU3aInu;

CTAHOBJICHUE y OOydYarommxcs oOmeld KyiabTypbl, (YHKIMOHAIBHOW T'PAMOTHOCTH, Pa3BUTHE YMEHUU OOBICHATH U
OLICHUBATh SIBJICHUS OKPYXAIOIIEr0 MHUpa KUBOM IMPHUPOJBI HA OCHOBAaHWU 3HAHUW U OIBITA, MOJYYEHHBIX MPU U3YUYECHUU
OHOJIOTHH;

dopMupoBaHue y OOy4alOIIMXCS YMEHHUH WUIIOCTPUPOBATH 3HAUYCHHE OHMOJOTMYECKUX 3HAHUM B MPaKTUYECKON
JEeSITEIbHOCTH YeJI0BEKa, Pa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHIN 1 arpoOMOTEXHOIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KMBOW MPHUPOJIBI, HEOOXOAMMOCTU OEpeKHOTrO
OTHOIICHUS K HEH, COOTIOIEHUSI STUIECKUX HOPM TIPH MPOBEACHUN OMOTOTHYECKUX HCCIICIOBAHUM;

OCO3HAHHE IEHHOCTH OMOJIOTUYECKUX 3HAHUU JIJISl TIOBBIIICHUS YPOBHS AKOJIOTHYECKON KYIbTYPHI, 11 (POPMHUPOBAHUS
Hay4YHOTO MUPOBO33PEHUSL;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUH B MIOBCETHEBHOM XM3HU JJI OIICHKU TIOCIIEJICTBUIN CBOCH EATEILHOCTH
M0 OTHOIIECHHUIO K OKpYXalomied cpene, COOCTBEHHOMY 3J0pPOBBIO, OOOCHOBAaHHWE W COOJIOJEHUE MEpP MPOPUIAKTHKH
3a00JIeBaHUl.

B cucreme cpennero oOmiero obpazoBanusi «buonorusi», mzydaemas Ha 0a30BOM ypOBHE, SBISIETCS OOS3aTEIHHBIM
y4eOHBIM TPEIMETOM, BXOSIIUM B COCTaB IPEeIMETHOM 00aacTi «EcTecTBeHHO-HAYYHBIC TTPEAMETHD.

J11st u3ydenust OMoaoruv Ha 6a30BOM YPOBHE CpeIHEro 0011ero oopazoBanus orBoautces 68 yacos: B 10 kinacce — 34 yaca
(1 yac B Heneno), B 11 kiacce — 34 yaca (1 yac B Hezento).



COILEPKAHUE OBYYUEHUA

10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKHUMHU U JAPYTMMU €CTECTBEHHBIMU HayKaMHU,
¢unocoduen, 3TUKON, 3CTETUKOW M mMpaBoM. Ponb Ouosorun B QOpMUpPOBAaHMM COBPEMEHHON HAay4YHOW KapTHHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

Metonbl TO3HAaHUA SKMBOM NpPHUPOABI (HAOIIOJEHUE, OKCIIEPUMEHT, OINHUCaHUEe, HU3MEpPEeHHEe, KiaccupuKaius,
MOJICIMPOBAHKE, CTATUCTUYECKAst 00pabOTKa JTaHHBIX ).

JdeMoHCcTpanum:

IToptpersr: Y. lapsun, I'. Menaens, H. K. Konsnos, [Ixx. Yorcon u @. Kpuk.

Tabnuuel u cxembl: «MeToAbl MO3HAHUS KUBOW TPUPOIIBI.

JlaGopaTopHble 1 MPpaKTHYeCKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «cnonb30BaHUE pa3IMYHBIX METO/IOB MPU U3YYEHUH OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI H UX OPTaHU3AIUSA.

XKusbie cuctembl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHus Ouonoruu. OTIWYHE >KUBBIX CHCTEM OT HEOPraHWYecKOM
IPUPOJIBI.

CaolicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3allud OMOCHCTEM: MOJIEKYISIPHBIN, KIETOYHBIN, TKAHEBBIH,
OpraHW3MEHHBIN, TONYJISIIMOHHO-BUOBOM, YKOCUCTEMHBIN (OMOT€OIeHOTHIECKU ), OMOChEpHBIN.

JdeMoHCcTpanum:

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

O6opynoBanue: Mmojenbs Mojekyisl JJTHK.

Tema 3. Xumnueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KIIETKH. XHMWYECKHE DJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTHl. Bojga M MUHEpajbHbIE
BEILIECTBA.



@OYHKIMU BOJBI U MUHEPAJIbHBIX BEIIECTB B KieTke. [loanepxanue ocMOTHYECKOro OalaHca.

benku. CocraB u ctpoeHue 0eIKOB. AMUHOKHUCIOTBHI — MOHOMEPBI OesIKoB. HezameHnMble ¥ 3aMeHUMbIE aMUHOKUCIIOTHI.
AMUHOKHUCTIOTHBIA COCTaB. YPOBHU CTPYKTYpPbI OEIKOBOM MOJIEKYJIbI (ME€pBUYHAs, BTOPUYHAS, TPETUYHASI U YETBEPTUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornyeckue GyHkuuu OEIKOB.

®epmeHThl — Ouosiornueckue katanuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIN LEHTp, CyOCTpaTHasi ClelU(PpUUHOCTb.
Kodepmentsl. Butamunbl. Otinuunst GepMEHTOB OT HEOPraHUYECKUX KaTaIUu3aTOPOB.

VYrneBoasl: MOHOCaxapuabl (TJI0K03a, pudo3a U 1e30Kchpru003a), Aucaxapuisl (caxaposa, JaKkTo3a) U MoJIHcaxapuabl
(kpaxmai, TIIMKOIeH, 11eJII0103a). bruosoruueckue pyHKIUU yrieBOI0B.

Jlununel: Tpurnuuepusl, pochonunuasl, crepousl. ['uapopunbHo-ruapodobHbie cBoCTBA. buonoruueckue GyHkmu
munuaoB. CpaBHEHHUE YIIIEBOIOB, OCJIKOB U JIMMHU0B KaK HCTOYHUKOB SHEPTUH.

Hyxneunossie kucnotsl: JJHK n PHK. Hykneotuasl — MmoHoMepsl HykiIeMHOBBIX KuciaoT. Ctpoenue u ¢pynkiuu JJHK.
Crpoenune u pynkiuu PHK. Buast PHK. AT®: crpoenue u ¢pyHkiuu.

Hurtonorust — Hayka o kietke. Kinerounas teopus — npumep B3auUMOACHCTBUS Haed W (PaKkTOB B HAYYHOM NO3HAHUMU.
MeTobl U3y4eHHsI KIIETKH.

Knerka kak nenoctHas xuas cucreMa. O0mye npru3HaKky KIETOK: 3aMKHYTasi Hapy»kHast MmemOpana, mosiexyisl JJHK kax
reHEeTUYECKHI anmapar, cucTeMa CUHTe3a Oelnka.

Tuns! KiI€TOK: 3yKapuoTHyecKas 1 npokapuoTuueckas. OcoOEHHOCTH CTPOCHUS TPOKapuoTHUYECKOH KieTku. Knetounas
cTeHka Oakrepuil. CTpoeHne syKkapuoTuueckoi kiieTkiu. OCHOBHbBIE OTIUYHUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsI CTEHKA, TJIMKOKANMUKC, uX (pyHkuuu. Ilnazmarnyeckas memOpaHa, eé
cBoiictBa u ¢yHkiuu. llutomnazma u e€ opranouasl. OgHoMmemOpanubsie opraHouasl kietku: JIIC, ammapat ['ombmxu,
IM30COMBI. [10IyaBTOHOMHBIE OPraHOMIBI KJIETKH: MUTOXOHJPHUH, IIACTUABL. lIponcxoxaeHne MUTOXOHAPUM U IUIACTHUI.
Buner mnactun. HememOpaHHbIE OpraHOMIBI KJIETKU: PUOOCOMBI, KJIETOUYHBIA LEHTP, LUEHTPUONU, PECHUYKHU, KTYTHUKH.
OyHKIMU OPraHOMJI0B KJIETKU. BKitoueHus.

Anpo — perynatopHblid HeHTp KieTku. CTpoeHue snpa: saepHas 000J04YKa, KapuoILla3Ma, XPOMAaTHH, SJAPBILIKO.
XPpOMOCOMBL.

TpaHCOpPT BEMIECTB B KIIETKE.



JdeMoHcTpanum:

Iloptpetsr: A. Jleenryk, P. I'yk, T. IlIBann, M. Ilneinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M. Ywuikunc, P.
®pankiuH, K. M. bap.

JunarpamMmel: «Pacripeienenre XUMHIECKIX 3JIEMEHTOB B HEXKUBOH MpUpoiey», «PacmpeieieHue XMMUIECKUX DIIEMCHTOB
B JKMBOU IIPUPOIE».

Tabmuier u cxemsl: «Ilepuonnueckas Ta0JIMIIa XUMAYECKHX AJIEMEHTOBY, «CTpOeHHE MOJICKYJIbI BOAB», «bHocHHTE3
oenka», «CtpoeHne Monekynsl Oenka», «Ctpoenue depmenta», «Hykinennossie kucnotel. JIHK», «CTpoeHre MOIEKyIbI
ATD», «CTtpocHUE SYKAPUOTHYECKOW KIETKH», «CTpOCHUE MXUBOTHOW KICTKM», «CTpPOCHHWE PACTUTEIBLHOW KICTKH,
«CTpoeHune MpoKapHOTHICCKOHN KICTKN», «CTpOoeHHUE sAapa KICTKN», « YTIEBOABDY, «JIUTHIBI».

OO0opymoBaHHEe: CBETOBOM MHKPOCKOII, 00OpY/IOBAaHHUE IS TPOBEICHUS HAOJIOJICHUNA, U3MEPCHHMH, IKCIIEPUMEHTOB,
MUKPOTIpEIIapaThl pACTUTEIBHBIX, )KHBOTHBIX M OaKTepUATbHBIX KIICTOK.

JlaGopaTopHble 1 MPpaKTHYECKHE PA0OTHI:

JlabopatopHass pabora Ne 1. «M3ydeHune KaTaJIMTHYECKOW AaKTUBHOCTH (EPMEHTOB (Ha TpHUMEpe aMHJIa3bl WU
KaTasiasbl)y.

JlaGopatopnas pa6ora Ne 2. «/3yueHue CTpOEHHUS KIETOK PACTEHHM, UBOTHBIX M OaKTepui O] MHUKPOCKOIOM Ha
TOTOBBIX MUKpOIIpenaparax u uX OMUCaHUE.

Tema 4. ’KnuzneaeaTeJJbHOCTL KJIETKH.

OOMeEH BeIIeCTB, WM METa00IM3M. ACCUMUIIAIINS (TIACTUYCCKUN 0OMEH) U JUCCUMIIISINS (DHEPTETHUYECKUN OOMEH) —
JIBE€ CTOPOHBI €IUHOTO Tpolecca MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUS BEIIECTB U SHEPTHH B TOHMMAaHUHA METa00IM3Ma.

Tuner oOMeHa BelecTB: aBTOTPO(DHBIN U reTepoTpodHbIN. Poiib (hepMEHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH YSHEPTUH
B KJIETKE.

®orocunte3. CetoBass u TemMHOBas (a3el QorocuuTeza. Peakmuu ¢dotocunresa. DPdekTuBHOCT (HOTOCHMHTESA.
3nauenue (oTocWHTE3a MJIA KU3HM Ha 3emie. BiusHue ycnmoBuil cpenbl Ha (OTOCHHTE3 U CIOCOOBI TOBBIIICHUS €T0
MPOTYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUH.

XeMOCHHTE3. XeMOCHHTE3UpYIoIne OakTepuu. 3HAaUCHUE XeMOCHHTE3a JIJIsI J)KU3HU Ha 3eMIIe.



DHepreTuueckuii 0OMeH B KJeTKe. Paciienyienue BemecTB, BbIACIIEHUE U aKKyMYJIUPOBAaHUE SHEPTUU B KJIETKE. DTarbl
sHepreTuyeckoro oobmena. [nmkonu3. bpoxkeHue u ero Buabl. KucioponHoe OKHCIEHHE, WU KIETOYHOE JIbIXaHHE.
OxucnurensHoe pochopunrpoBanue. IPpPEKTUBHOCTh SIHEPTETUUECKOTO OOMEHA.

Peakiiuu matpuunoro cuntesa. ['enernueckas unpopmanus u JJHK. Peanuzanus renetnueckoil ”HGOpMALIMK B KIIETKE.
['enetnueckuii ko u ero cBoiicTBa. Tpanckpunius — matpuunbiii cuntre3 PHK. Tpancnsiimus — 6uocunres Oenka. DTambl
tpancisauuu. Kogupoanue aMmuHoOKucioT. Posb pubocoM B OnocuHTe3e Oenka.

Hexknerounsle ¢popmbl sxu3Hu — BUpychl. Mctopust otkpeitust BupycoB (/1. Y. UBanoBckuit). OcoOeHHOCTH CTpOEHUs U
’KU3HEHHOTO 1MKJIa BUpPYcOB. bakrepuodaru. bone3nn pacteHuil, )KMBOTHBIX M YEJIOBEKA, BbI3bIBa€Mble BUpycaMu. Bupyc
ummyHogeduruta dyenopeka (BUY) — BozOymurens CIIMJla. OOpatHast TpaHCKpUMIMS, peBepTaza U HHTErpasa.
[IpoduakTrika pacpoCTpaHeHHs] BUPYCHBIX 3a00JI€BaHUI.

JdeMoHCcTpanum:

IToptpetsi: H. K. Konbuos, /. 1. UBanosckuii, K. A. Tumupsizes.

Tabnuuel u cxembl: «Tumnbl nutanus», «Meradonuzm», «MHUTOXOHIIPUS», « IHEPTETUUECKUN 00OMEH», «XIIOPOIIacT,
«®otocunrted», «Ctpoenue JIHK», «Ctpoenue u ¢yHkimoHupoBaHue reHa», «CunHte3 Oeinkay, «['eHeTHdyeckuit Koy,
«Bupycw», «bakrepuodarn», «Ctpoenne u sxu3HeHHbIN 1uki Bupyca CITIN1a, 6akrepuodaray, «Permmukamus JJHK».

O6opynoBanue: moaenu-ammiukanuu «Y nsoenue JIHK u tpanckpunmus», «buocunres 6enka», «CTpoeHUE KIETKH,
Mojenb cTpykTypsl JJHK.

Tema 5. Pa3MHokeHHe M MHIUBUIYAJIbHOE PA3BUTHE OPTAaHU3MOB.

Kierounslii 1ukii, Wi >KU3HEHHBIM LUK KieTku. MuTepdaza m muros. Ilporeccel, mporekaroniue B HHTEpdase.
Perumukanus — peakmus matpuanoro cuare3a JJHK. Ctpoerune xpomocoM. XpoMOCOMHBIM HAOOp — KaprOTHIL. JIUTIIOMTHBIN
Y TaIIOUTHBIA XpOMOCOMHBIE Ha0Ophl. XpoMaTuabl. LuTonoruueckre 0OCHOBBI Pa3MHOKEHUS U UHAUBUYATIbHOTO Pa3BUTHS
OpPraHU3MOB.

Henenue knetku — muto3. Ctaguu muto3a. lIpoueccsl, mpoucxoasiye Ha pa3HbIX CTaAUSAX MUTO3a. bromornueckuii
CMBICJI MUTO3A.

IIporpammupyemast rubesnb KIETKH — arnomnTo3.



@opMbI pa3MHOKEHHUS OPraHM3MOB: Oecrojioe M TMoioBoe. Buasl Oecrnonoro pasMHOMXKEHUs: J€JIE€HUE HaABOE,
MOYKOBaHUE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BEre€TATUBHOE pa3MHOXeHUE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPraHU3MOB, €r0 3HAYEHUE JUJIS CEJICKLUU.

[ToioBOE pa3MHOXKEHHE, €T0 OTIANYUS OT OECOIOrO.

Meiio3. Cragum wmenosza. Ilpomeccel, mpoucxonsmiue Ha cTagusx Menos3a. lloBegeHue Xpomocom B MeHo3e.
Kpoccunrosep. buonorndeckuii CMbICI M 3HAUEHUE MEH03a.

['ameTorenes — mporecc oOpa3oBaHUsl MOJOBBIX KJIETOK Yy XUBOTHBIX. [l0JIOBBIE *Kene3bl: CEMEHHUKUM U SIMYHHKHU.
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KJIETOK — FaMeT (CIIepMaTo30u/l, SIHIeKIeTKa) — criepMaToreHe3 1 oBoreie3. Oco0eHHOCTH
CTPOEHHMS SIULEKIETOK U criepMaro3onioB. OmiogotBopeHue. IlapreHorenes.

NuauBuayanbHoe pa3Butue (OHTOreHe3). OMOPHOHAIBLHOE pa3BUTHE (AMOpHOreHe3). JTarbl SMOPUOHATIBHOTO PA3BUTHS
y TO3BOHOYHBIX JKUBOTHBIX: JApOOJieHHe, racTpyiduus, opradHoreHe3. IloctamOpuonanbHOoe pa3Butue. THUIIBI
NOCTAMOPHOHANIBHOTO Pa3BUTHS: NpsMoOe, HenmpsiMoe (IMUMHOYHOE). BiusHue cpeabl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIEC YPOICTBA.

Poct u pazButue pactenuii. OHTOreHe3 [IBETKOBOT'O PACTEHHUSI: CTPOCHUE CEMEHH, CTAIUH PA3BUTHUS.

JdeMoHcTpanum:

Tabnuupel 1 cxembl: «DOpMbI pa3sMHOKEHHS OPTaHU3MOBY», «JIBOIHOE OIUIOIOTBOPEHHME Y IBETKOBBIX PACTEHUI,
«BereratuBHOE pa3sMHOXKEHHE pacTeHMit», «JleneHue kieTku Oaktepuii», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHue
xpomocombl», «Kimerounsii muki», «Pemmkanus JHK», «Mwuto3y, «Menosdy», «llpamoe u HenpsMoe pa3BUTHEY,
«"aMeToreHe3 y MIEKOMUTAIOIINUX U YeIoBeKay, « OCHOBHBIE CTaAUU OHTOTECHE3a».

O6opynoBaHue: MHUKPOCKOTI, MUKpOTpenaparsl «CriepMaTo30U/1bl MJIEKOIUTAIOLLET 0, «AiuexneTka
MJIEKOIIMTAIOMEro», «KapnoknHes3 B KieTKax KOpEUIKa JyKa», MAarHUTHas: MOJEIIb-alIlIMKaus «/lenenne KieTkn», Moaenb
JIHK, monenb meTada3HOM XPOMOCOMBI.

JlaGopaTopHble M NpaKkTHYecKue padoThbl:

JIaGopaTtopHas pabota Ne 3. «Habmronenue MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKPOIpEnapaTax.

Jlaboparopnas padota Ne 4. «3yyeHue cTpoeHust MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsieacTBEeHHOCTh M H3MEHYUBOCTH OPraHU3MOB.



[Ipeamer u 3amauu reHeTuku. Mictopust pa3BuTUs reHETUKU. POJIb ITUTONIOTUU U YMOPUOJIOTHU B CTAHOBJICHUH T€HETHUKHU.
Bxnag poccuiickux W 3apyOekKHBIX VYYEHBIX B pa3BUTHE TE€HETUKU. MeToAbl TEeHETHKU (THOPUIOTOTUYECKUIA,
LUTOTCHETUYECKUHM, MOJEKYIIpHO-TeHEeTUYeCKHil). (OCHOBHBIE TEHETHYECKHE TOHATUA. [ eHeTHYecKas CHUMBOJIMKA,
HCMOJIb3yEMasl B CXEMaX CKpPEIIMBaHUM.

3aKOHOMEPHOCTH HaCIEIOBaHUs MPU3HAKOB, ycTaHoOBIeHHBIE [. MeHnneneM. MoHOruOpuiHoOe CKpeniuBaHue. 3aKOH
eauHO0-00pa3usi TUOPUAOB TEpBOro mnokojieHus. [IpaBuno mgoMuHUpOBaHUs. 3aKOH paCIICTUICHUS MpU3HAKOB. [umnoresa
YUCTOTHI raMeT. [1oJIHOE U HEeMoIHOE TOMUHUPOBAHMUE.

JlurnObpunHoe CKpenMBaHue. 3aKOH HE3aBUCHUMOTO HACIEOBaHMsS TMpu3HakoB. lluToreHernueckue OCHOBBI
JTUTHOPUIHOTO CKpENIMBaHMs. AHaIM3UPYIOIIee CKpelniuBanue. lcmosib30BaHWe aHATU3UPYIOMIETO CKPEIIMBAHUS IS
ompeJiesIeHHs] TeHOTUIIa 0COOH.

CueruieHHOE HaclieioBaHWe npu3HakoB. Pabora T. Moprana 1o crenjieHHOMY HacjeoBaHWIO reHoB. Hapymenue
CLICTUICHUSI T€HOB B PE3yJIbTaTE€ KPOCCUHTOBEPA.

XpoMOCOMHasi TEOpUs HACIEICTBEHHOCTH. [ eHeTUUEeCKUE KapThl.

I'enetnika mona. XpPOMOCOMHOE ONpEAEICHUE Io0ja. AyYTOCOMBI M TOJOBBIE XpOMOCOMBI. ['OMOraMeTHble H
rereporameTHbie opraHu3Mbl. HaciieqoBanue mpru3HaKoOB, CUETIJIEHHBIX C TTOJIOM.

N3meHunBOCTh. BUIBI M3MEHUYMBOCTH: HEHACJECICTBEHHAsT W HACJIEACTBEHHasA. Poib cpeapl B HEHACIEACTBEHHOM
U3MEHYMBOCTH. XapaKTepUCTUKAa MOAU(PUKAITMOHHON M3MEHYMBOCTH. BapualiMoHHBIN psij ¥ BapualiioHHas kpuBasi. Hopma
peakiuu npu3Haka. KoiaudyecTBeHHbICE M Ka4eCTBEHHBIE NMPHU3HAKM W MX HopMa peakmuu. CBoWcTBa MOIM(PUKAITMOHHOMN
M3MEHUYHUBOCTH.

HacnencrBenHnasi, wiiv TeHOTHIIMYECKAsl, N3MEHUNBOCTh. KOMOMHATHBHASI M3MEHYHMBOCTh. Melo03 M MOJI0BOM MpoIece —
OCHOBa KOMOWHATHBHON M3MEHYMBOCTH. MyTallMOHHAsI U3MEHYMBOCTh. Kitaccudukaiys MyTamnuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacToTa M TpUYUHBI MyTanuil. MyTtareHHbie (aKTOphl. 3aKOH TOMOJIOTHYECKHX PSIOB B HACJIEICTBEHHOU
n3meHunBocty H. . BaBuioga.

BuesnepHas HacaeICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetrnka yenoBeka. Kapuotun ydenmoBeka. OCHOBHBIE METOJIbl TEHETHUKHU YEJIOBEKA: T'€HEATOTMUECKUM, OJM3HEIIOBBIM,
IIUTOTCHETUYECKU N, OMOXUMUYECKUM, MOJICKYJISIpHO-TeHeTHYecKuii. COBpEMEHHOE OMpeIeiCHNE TeHOTHUIIA: TTOJITHOTEHOMHOE



CEKBEHHpPOBaHWE, T€HOTUIMPOBaHUE, B TOM uucie ¢ nomoueto [II1P-ananu3a. HacneacTBeHHble 3a00sieBaHUs YEOBEKA:
reHHble 00JIe3HH, OOJE3HM C HACJIEICTBEHHON NpeApacloNoKEHHOCTbIO, XpOMOCOMHbIE Ooisie3HH. ComaTudeckue Hu
reHepatuBHble MyTaluu. CTBOJIOBBIE KJIETKU. [I[puHIKIIBI 340pOBOro 00pa3a )KM3HU, TMarHOCTUKH, MPOPUIAKTUKH U JICUECHUS
reHeTHYeCKUX 0osie3Hel. MeanKo-reHeTHYecKoe KOHCYJIbTUPOBaHUE. 3HAU€HUE MEIULIMHCKON T€HETUKU B IIPEIOTBPALLIEHUH
Y JICUEHUHU T€HEeTHYECKUX 3a001€BaHUI YellOBeKa.

JdeMoHcTpanum:

[Hoptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-Pecosckuii, H. 1. BaBumnos.

Tabnuupl u cxembl: «MOHOTHOPHUIHOE CKPELIMBAHUE M €TI0 LIUTOT€HETUYECKass OCHOBA», «3aKOH PACUICIUICHHUSI U €ro
[IUTOTEHETUYECKass OCHOBa», «3aKOH YHUCTOThI TrameTy, «JlurudpuaHoe ckpemuBanue», «lluTomoruyeckue OCHOBBI
IUTHOPUAHOTO CKpeluBaHus», «Meio3y, «B3auMopaeilcTBue ajulelbHbIX TE€HOB», «l'eHeTHueckue KapThl pPAacTEHHIA,
JKUBOTHBIX WU 4YeJNOBeKa», «l'eHeThka mnosa», «3aKOHOMEPHOCTH HACIEIOBAHUS, CLEIUIEHHOTO C Mojom», «KapuoTumsl
YeJioBeKa M JKMBOTHBIX», «Buael namMmenunBoctny, «MoaudukanronHas u3MeHUMBOCThY, «HacnenoBanue pesyc-dakropay,
«I"eHeTnka rpymnm KpoBu», «MyTallMOHHASI U3MEHYHBOCTB.

O6opynoBanue: MoJienu-anIuMkanuu « MoHOTHOpHUIHOE CKpelnBanney, «HemonHoe nomunupoBanuey, « luruopuaHoe
ckpemuBanue», «llepekpéct xpomocom», MUKPOCKOI U MUKporipenapat «JIpozoduna» (Hopma, MmyTaruu GopMbl KPbUIBEB U
OKpackH Tena), repbapuii «I'opox moceBHO.

JlaGopaTopHble 1 MPaKTHYeCKHE PA0OTHI:

Jlabopatopnas pabora Ne 5. «M3ydyeHue pe3ynbTaToB MOHOTUOPUIHOTO U TUTUOPUIHOTO CKPEITMBAHUS Y APO30(UITBI HA
TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopatopnast pabota Ne 6. «/3ydyeHue Moau(UKAITMOHHOW W3MEHUYMBOCTH, MOCTPOEHUE BaApPUAIMOHHOTO psAla U
BAPHUALMOHHOW KPUBOM».

Jlabopatopnas padota Ne 7. « AHanu3 MyTaluid y 1po30( bl Ha TOTOBBIX MUKpOIIpemapaTax.

[Ipaktrueckas padota Ne 2. «CocraBiieHUE U aHAU3 POJOCIOBHBIX YEIIOBEKA.

Tema 7. Cenekuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.



Cenexuusi Kak Hayka M MOPOLECC. 3apOXkKIACHHE CeleKUMH U goMectukanusa. Yuyenue H. WM. BaBunoBa o meHrtpax
MIPOUCXOXKJIEHUS U MHOT000pa3usi KyJbTypHbIX pacTeHui. LIeHTpbl MpoUCXO0XIeHUs TOMAalIHUX KUBOTHBIX. CopT, mopoja,
ITaMM.

CoBpeMeHHbIE METO/IbI CeJIEKIIMU. MaccoBbI U MHIUBUIyaJIbHBIA OTOOPHI B CEJIEKIIUU PACTEHUM U )KMBOTHBIX. OlIeHKa
sKcTephepa. biuskopoacTBeHHOE cKpeluBaHue — MHOpuauHT. Yuctas nunusd. CKpelurBaHue YUCThIX TMHUH. ['eTeposuc, nuiun
rubpunHas cuna. HepojncrBenHoe ckpemuBanue — ayropuauar. OtaanéHHas ruopuanzanus u e€ ycnexu. VckyccTBeHHBIN
MyTareHe3 U MoJy4YeHHE NOJUILIONAO0B. JJOCTHIKEHHS CEIEKIIMU PACTEHUM, dKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MPOU3BOJACTBA. ['eHHas HWHXKeHepHus. JTtanbl co3naHus pexkomOuHanTHOW JIHK wu
TPaHCT€HHBIX OpraHn3MoB. Kinerounas wHxeHepus. KneTouHele KylabTypbl. MUKpPOKIOHAJIBHOE PAa3MHOKEHUE PACTCHUM.
KionupoBanue BbICOKOIPOYKTUBHBIX CEIbCKOXO03SICTBEHHBIX OPTaHU3MOB. DKOJIOTHUECKHE U dTHUecKkue rnpodaemel. MO
— T€HETUYECKU MOAU(PUIIUPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

IToptpetsr: H. Y. Basunos, 1. B. Muuypums, I'. /I. Kapnieuenko, M. @. l1BaHOB.

Tabnuuel u cxemsbl: kapTa «L{eHTpBI TPOUCXOXKIEHUS U MHOTO00pa3us KyJbTYpHBIX pacTeHuit», «llopoasl momamHmnx
KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuit», «OtnanéHHas rubpunusanus», «Pabotel akagemuka M. ®. lVBanoBay,
«JTomumnongus», «O0beKThl OMOTEXHONIOTUNY, «KileTouHble KYNIbTYpbl U KIOHHpOBaHUEY», «KOHCTpyupoBaHHe U MEPEeHOC
TE€HOB, XPOMOCOM.

O6opynoBanue: MyJsDKA TUIOAOB W KOPHEIUIONOB AWKUX (OpM M KyJIbTYpPHBIX COPTOB pPACTeHM, TepOapwii
«CenbCKOXO03IICTBEHHBIE PACTCHHUS».

JlaGopaTopHble 1 MPaAKTUYECKHE PAOOTHI:

Okckypcusi «OCHOBHBIE METONIbI U JIOCTHXKEHHSI CEJIEKIUU PACTEHUl W JKMBOTHBIX (HA CEJIEKIHNOHHYIO CTaHIIUIO,
IEMEHHYIO (hepMy, COPTOUCTIHITATEHHBIN YYACTOK, B TEIUTMYHOE XO3SIMCTBO, TAOOPATOPUIO arPOYHUBEPCUTETA UITM HAYYHOTO
LEHTPA)».



11 KJIACC

Tema 1. DBoIIOLIMOHHAS OHOJIOTHS.

[IpennoceiKu BO3HUKHOBEHUSI 3BOJIIOLMOHHONW TEOpHH. DBONIOLMOHHAS Teopus U €€ mMecTo B Ouonoruu. BrusHue
HBOJIIOIIMOHHON TEOPUH Ha Pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CunerenscTBa 3BONMIONUU. [laneoHTONOrMYeCKUe: MOCIEI0BATENbHOCTh IMOSBICHHUS BUIOB B NAJCOHTOJOTMYECKOU
JeTONUCH, nepexoaubie popmel. buoreorpaduueckue: cxoAcTBO U pazianune GayH u (Gaop MaTepuKoOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJICTBA U PA3IMYUsl IMOPHUOHOB Pa3HBIX BUIOB MMO3BOHOUYHBIX. CpaBHUTEIBHO-AHATOMUYECKUE:
TOMOJIOTUYHbIE, aHAJIOTUYHBIE, pYAUMEHTAPHBIE OPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKHUE: CXOJICTBO MEXaHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX METa0O0JIMYECKUX MyTeH Yy BCeX OPraH1u3MOB.

OomtounonHas Teopust Y. Jlapuna. [Ipennocsuiki BOSHUKHOBEHHUS JapBUHU3MA. [[BUKYIIME CUIIBI SBOJIOIMH BHUIOB
no JlapBuHy (M30BITOYHOE pPAa3MHOKEHHE MPH OTPAHUUYEHHOCTH PECYpCOB, HEONpeaesiéHHas H3MEHYMBOCTh, OOpnOa 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunterndeckas teopus 3Bosironinu (CTI) u €€ 0OCHOBHBIE MOJIOKEHMUS.

MukposBomonus. [Tonynsiiusa kak eITMHUIA BUIa U 3BOJIIOLINH.

JBroxyiue cuibl ((pakTopbl) SBONIONMU BUIOB B MPUPOJE. MyTallMOHHBINA MpoLlecC 1 KOMOMHATUBHASI U3MEHYUBOCT.
[lonynsiuroHHBIE BOJTHBI U Apeiid reHoB. 3onsus u Murpanms.

EcrectBennsIit 0T00p — HanpaBIstomuid GpakTop 3BoOIHA. DOPMBI €CTECTBEHHOTO 0TOOpA.

[Iprcnioco6IeHHOCTh OPraHU3MOB KaK pe3ysbTat 3Bojitonuu. [IpuMepsl npucnocobieHuit y opraHu3MoB. ApoMopho3b
U UU0-a1alTaliu.

Bun u Bunoo6pazoBanue. Kputepun Buma. OcHOBHBIE (HOPMBI BU000pa30BaHuUs: T€OrpaPuIecKoe, SIKOJIOTHIECKOE.

MakpoaBodtonusi. DopMbl IBOIIONUH: (UIETHYECKAs!, TUBEPTeHTHAs, KOHBEpreHTHAas1, apaienbHas. HeobpatumocThb
ABOJIIOLIUY.

[IpoucxoxaeHue oT HecleuaIu3upOBaHHBIX TpeaAKoB. [Iporpeccupyromas cnennanu3anusa. A1anTUBHAS paldalysl.

JdeMoHCcTpanum:



[loptpersr: K. JIunnen, K. b. Jlamapk, Y. [Japsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkens, ®. Mromnep, A. H.
CeBepLoB.

Tabmunpl u cxembl: «Pa3BuTtHe opranudeckoro Mupa Ha 3emiie», «3apOAbIIIH IMO3BOHOUYHBIX JKMUBOTHBIXY,
«Apxeonrtepukcy, «Popmbl O0pHOBI 3a cyliecTBOBaHHE», «EcTecTBeHHBIH OTOOP», «MHOrooOpasue COpTOB pacTEHUI»,
«MHoroo6paszue mopoji KUBOTHBIX», «[lomynsiiuny, «MyTaliMoOHHas: U3MEHYUBOCTHY, «ApoMopdo3bly, «anoaganraumy,
«O0uias gerenepauusy», «JBuxyiue cuibl sBomonun», «Kapra-cxema mapmpyra nyremectsus Y. apsunay, «bopnda 3a
cymectBoBanue», «llpucnocobnreHHocTs opranu3zMoBy», «l'eorpadguueckoe BuIOOOpa3zoBaHUE», «IKOJIOTHUECKOE
BUJI000pa30BaHUEY.

O6opyioBaHue: KOJJIEKIUS HACEKOMBIX C pa3JIMYHBIMHU TUIIAMU OKPACKH, HA0Op TUIOJ0B U ceMsiH, kKojutekuus «IIpumepst
3aIUTHBIX MPUCIOCOOJIEHUHN Y KUBOTHBIX», MOZENb «OCHOBHbBIE HAaNPABJICHUS IBOJIIOLUNY, 00bEMHAas Mojelb «CTpoeHue
TOJIOBHOT'O MO3Ta NO3BOHOYHBIX).

buoreorpadguueckas kapra mupa, Kouiekius «DopMbl COXPAaHHOCTH HMCKOMAEMbBIX >KMBOTHBIX W PACTCHHIN», MOJENb
anmukanus «llepekpéct xpoMocom», BlIaxkHbIE MpenapaThl «Pa3zBuTue HacEKOMOro», «Pa3BuTHe IATYIIKKW», MUKpOIIpenapaT
«/Ipo3oduiay (Hopma, myTaruu (OpPMbI KPBUIBEB U OKPACKH TeEJIa).

JlaGopaTopHble 1 MPaKTHYeCKHE PA0OTHI:

Jlaboparopnas padota Ne 1. «CpaBHeHHe BUAOB 110 MOP(OIOTUIECKOMY KPUTEPUION.

Jlabopatopnas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHU HA 3eMuie.

JloHay4HbI€ MPEACTABICHUS O 3aPOKICHUH KU3HHU. HayuHble rUMOTE3b BOSHUKHOBEHUS KU3HU Ha 3emiie: abuoreHes u
naHcnepMusl. XuMUYecKkas dBOJoOUMsS. AOHOTeHHBIM CHHTE3 OpPraHMYeCKUX BEIIECTB M3  HEOPTraHUYECKHUX.
OKCHepUMEHTAIbHOE MOATBEPKICHNE XUMUYECKON HBoMIoNMU. HauanpHbie 3Tanmbl OMONOTHYECKON 3BOJIONHH. | HmoTesa
PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHME MPOTOKIETKH. [lepBbie KJIETKHM M WX DBOJIOLHS.
@opMHUPOBAHNE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

Pa3zButue xxu3Hu Ha 3emiie mo 3paM u nepuogam. Karapxei. Apxeiickas u npotepo3oiickas 3psbl. [laneo3oiickas spa u eé
MEepUObl: KEMOPUNCKUI, OPJIOBUKCKHM, CUITYPUUCKUINA, TEBOHCKUN, KAMEHHOYTOJIbHBIN, TEPMCKHUIA.

Me3o030iickas 3pa 1 €€ NepUoAbl: TPHACOBBIN, FOPCKUI, MEJIOBOM.



Kanno3olickas spa u €€ nepuoabl: MajJeoreHOBbI, HEOT€HOBBIN, aHTPOIIOTEHOBBIN.

XapakTepUCTUKA KIMMAaTa U IeOJIOTMYECKUX MpoLeccoB. OCHOBHBIE 3TAlbl YBOJIOLUU PACTUTEIBHOTO M KHUBOTHOIO
Mupa. Apomopo3sl y pacTeHuil u )kuBOTHBIX. [losiBIeHUE, paclBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrtema OpraHM4ecKoro Mupa Kak OTpakeHue 3BOMIOINH. OCHOBHBIE CUCTEMATUYECKHUE TPYIIITBI OPTAaHU3MOB.

OBOJIIOIMS YeJIOBEKA. AHTPOIOJNOTHs Kak Hayka. Pa3BuTue NpencTaBlIeHUN O MPOUCXOKIACHUU 4YEJIOBEKa. MeTonbl
M3y4YeHHUs aHTpornoreHe3a. CXoncTBa U pa3Inyus 4YeI0BeEKa U )KUBOTHBIX. CUCTEMAaTHUECKOE TIOJIOKEHUE YETOBEKA.

JBuxyiue cuibl (pakTopsl) anTponorenesa. HacnencrsenHas M3MEHYMBOCTh U €CTECTBEHHBIN 0TOOpP. OO111eCTBEeHHBIN
o0pa3 *U3HU, U3TOTOBJIEHUE OPYIAUH TPyAa, MBILUICHUE, PEUb.

OCHOBHBIE CTaIMU 1 BETBH HBOJIIOLIMH YEJIOBEKA: aBCTPATIONMUTEKH, UelloBEK ymMenblii, HeoBek npsaMoxoasmui, Yenosek
HeaHAepTaabcKuil, YenoBek pazymHblid. Haxoaku ncKomaeMbIX OCTaTKOB, BpPEMsl CYLIECTBOBaHHUsA, 00J1aCTh paclpoCTPaHEHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUSL.

Yenoseueckue pacbl. OcHOBHBIE OOJbIIME pachl: eBporneouaHas (eBpa3uiickas), HETrpo-aBCTpaJOUIHAs
(3KBaTOpUANbHAs), MOHTOJIOMAHAS (Aa3MATCKO-aMepUKaHCKast). YepThl MPUCTIOCOOIEHHOCTH MPEJCTaBUTENCH YeI0BEUECKUX
pac K yCJIOBUAM cyllecTBOBaHUA. EMuHCTBO uenoBeueckux pac. Kputuka pacuzma.

JdeMoHcTpanum:

[TopTpetsl: ®@. Peau, JI. [lactep, A. 1. Onapun, C. Mumnnep, I'. FOpu, Y. J{apBuH.

Tabnuupel u cxembl: «Bo3uukHoBeHHe CoJIHEYHOUM cucTeMbl», «Pa3BuTHe opraHudyeckoro mupa», «Pacturenphas
kieTkay, «KuBotHas knetka», «IIpokapuotnueckas kineTka», «CoBpeMeHHasi CUCTEMa OPraHUYecKoro Mupa», «CpaBHEHHUE
aHATOMHMYECKHUX YEPT CTPOCHHMSI YETIOBEKA U YEIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MAJICOHTOIOTUYECKUX HAXO0I0K
MPEIKOB COBPEMEHHOIO 4YeJOBEKa», «JlpeBHenmue moan», «lpeBHue mroan», «llepBble COBpPEMEHHBIE IO,
«YenoBeyeckue pacoh».

Oo6opynoBanue: myisixu «lIpoucxoxaeHue dvemoBeka» (OIOCTBI aBCTPAJONMMUTEKA, MUTEKAHTPOIA, HEaHIEpTalblia,
KpPOMaHBOHIIA), CIEMKHA WX U300paKeHHSI KAMEHHBIX OPYAHMA MEPBOOBITHOTO YeIOBeKa (KaMHH-HOIIEPhI, pyOusa, ckpedia),
TeOXPOHOJIOTHYECKas TabyuIa, KOJUTeKIus «DopMbl COXpaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUIN.

JlaGopaTopHblie U MPpaKTHYECKHE PA0OTHI:

[Tpaktrueckas padota Ne 1. «M3yueHre uCKOnmaeMbIX OCTATKOB PACTEHHUM U )KUBOTHBIX B KOJIEKIUSIX ).



DKcKypeus «IBOJIOLMS OPraHMYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN WM KPA€BEAUECKHUM My3€eil).

Tema 3. Opranusmbl U OKpYyKAaKOIIas cpeaa.

OKojorusi Kak Hayka. 3ajadd M pa3fenbl 3KOJOTMH. MeTonbl 3KOJIOTMYECKHX HCCIEAOBAHMM. DKOJIOTHMYECKOe
MHPOBO33PEHUE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl 00UTaHMsI OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/yIlIHASA, IOYBEHHAs, BHYTPUOPTaHU3MEHHA.

Okonorunyeckue paxropsl. Knaccudpukanus sxonoruyeckux GakTopoB: aDMOTHUYECKHE, OMOTUYECKHUE U AHTPOIIOT€HHbIE.
JleiicTBUE 3KOJIOTMYECKUX (PAKTOPOB HA OPraHU3MBI.

Abuotnueckue QpakTopel: CBET, TEMIIEpaTypa, BIaxxHOCTh. Doronepuoausm. [Ipucnocobnenus opraHu3MoB K JEHCTBUIO
abnotnyeckux pakTopoB. buonornueckue puTMel.

buotnyeckue daxropsl. Buasl OMOTHYECKUX B3aUMOJECUCTBHUI: KOHKYPEHIUS, XUIIIHUYECTBO, CUMOMO3 U €ro (POpMBI.
[lapa3zutusm, Koomepanus, MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HaxJIEOHUYECTBO). AMEHCAIU3M, HEUTpaIHU3M.
3HaueHrne OMOTUYECKUX B3aMMOJICUCTBHM JIJIsl CYIIECTBOBAHMSI OPTAHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTHKU Tomyiasuud. (OCHOBHBIE TMOKa3aTeNH TMOMYJAINH: YHUCIEHHOCTb, IUIOTHOCTD,
POXKIAaEMOCTb, CMEPTHOCTB, IPUPOCT, MUTpaALIKA. JJMHAMUKA YUCIEHHOCTH HOIYJISLUU U €€ PETyIsALuUs.

JdeMoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynse, O. ['ekkens.

Tabnuuper u cxembl: kapta «llpuponsbie 30HBI 3emun», «Cpeapl OOUTaHUS OPraHU3MOBY», «DOTONEPHOIUZIMY,
«JTonynsiiumy, «3aKOHOMEPHOCTH POCTA YUCICHHOCTU MONYIAINHA HHPY30pun-Tyhenbkny, «lluieBsie nemnmy.

JlaGopaTopHble 1 MPaAaKTUYECKHE PAOOTHI:

JIabopatopnas padota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PACTEHUI U3 Pa3HBIX MECT OOUTAHUSY.

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

[Tpaktruueckas pabora Ne 2. «I[lomcu€T mIOTHOCTH MOMYIAIMA PA3HBIX BUAOB PACTCHUI».

Tema 4. Coo01iecTBa M 3K0JIOTHYECKHE CHCTEMBbI.

CoobmiecTBo opranu3smMoB — 0uoreHo3. CTpyKTyphl OHOIIEHO3a: BUI0Basi, IPOCTPAHCTBEHHAs, Tpodudeckas (IHILeBas).
Bunbl-nomuHanTel. CBsA3M B OMOLIEHO3E.



Dkonoruyeckue cuctembl (3kocuctemsl). [lonstue o0 skocucteme u 6uoreoieHoze. OyHKIIMOHATBLHBIE KOMIIOHEHTHI
AKOCHUCTEMBI: MPOAYIIEHThI, KOHCYMEHTBI, PeAyleHThl. KpyroBOpOT BEIIECTB U MOTOK PHEPTUU B IKOCUCTEeME. Tpoduyeckue
(numieBbie) ypoBHU dKocucTeMbl. [lumieBbie nenu u cetd. OCHOBHBIE TMOKAa3aTEIU IKOCUCTEMbI: OMomacca, MPOMYKIIHS.
DKOJIOTMYECKHUE MUPAMUJIBL: TPOIYKIIMH, YACIEHHOCTU, Onomacchl. CBONCTBA AKOCUCTEM: YCTOWYUBOCTb, CAMOPETYJISIINS,
pa3zButue. Cykueccus.

[IpupoaHbie SKOCUCTEMBI. IKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOT'O WX IUPOKOIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHUCTEMBI. buosornueckoe M XO3sSUCTBEHHOE 3HAYCHUE
arpodKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak ¢pakTop ycToHunBoCTH 3kocucTeM. CoxpaHeHre OMOIOrHYecKOro pa3HooOpas3us Ha 3emiie.

VYyenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa 0uocdepsl. JKupoe BelmecTBo 1 ero (pyHKIuH.
Ocob6ennocTu 6uocdepsl Kak ri100abHON SKOCUCTEMBI. JInHAMUUeCKOe paBHOBECHE U oOpaTHas CBs3b B Ouocdepe.

KpyroBopoTsI BemecTB 1 OUOT€OXUMHYECKHE IIUKIIBI DJIEMEHTOB (YIjiepo/ia, a30Ta). 30HabHOCTh Onocheprsl. OCHOBHBIC
OMOMBI CYIIIH.

YenoseyecTBO B Ouochepe 3emiid. AHTpOINOreHHbIE U3MEHEHUs B Ouocdepe. ['odanbHbIe IKOIOrHYecKre MpoOIeMBbl.

CocymiectBoBanre mpupoabl U denoBeyecTBa. CoxpaHeHue OMOpa3zHOOOpa3usi Kak OCHOBA YCTOMUYMBOCTH OMOCHEpHI.
OcHOBa panMOHAJIBHOTO YIpAaBIEHUS MPUPOJAHBIMU PECypcaMHM M HUX HCMOJb30BaHMe. JlocTHxKeHUs OUOJNOTHMH W OXpaHa
IPUPOJIBI.

JdeMoHCcTpanum:

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

Ta6munp! u cxeMmbl: «IIumessie nenmn», «bUOIEHO3: cCOCTaB B CTPYKTYpa», «IIpupoansie coobmiecTBay, «Llenu nutanusy,
«Okonoruveckas nupamuaay, «buocdepa u yenoBex», «IKocucTeMa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOTO
neca», «buoneHo3 Bomoémay, «ArpoueHo3», «lIpuMepHbple aHTPONOTreHHBIE BO3ACHUCTBUSA HAa NOpUpOnYy», «BaxnHeuune
WMCTOYHUKHM 3arps3HEHUs] BO3AyXa M TPYHTOBBIX BOI», «llouBa — BakHeimas cocTaBisomas Ouocheps», «DakTopbl
nerpaganuu mouny, «[lapHukoBeiit addexT», «PaKkTopsl paguOAKTUBHOTO 3arpssHeHus Ouochepsr», «OOmas CTpykTypa
o6uochepr», «Pactipoctpanenue xu3Hu B onocheper, «O30HOBEIN dKpaH 6nochepsr», «KpyroBopot yriiepona B 6uocheper,
«KpyroBopot a3zoTa B pupoie».



O6opynoBanue: Mojenb-anuinKanus « TunuuHele OMOLIEHO3bI», repOapuil «PacTuTenbHble COO0IIECTBAY, KOJIEKUUN
«buouenosy, «Bpeautenu BaXKHEHIIUX CEIbCKOXO35MCTBEHHBIX KYJIBTYP», TepOapuu U KOJUIEKUUU PACTEHUN U KUBOTHBIX,
MpUHAAJIEKAIINE K Pa3HbIM SKOJIOTMYECKUM Ipynnam oaHoro Buaa, Kpacuas kaura Poccuiickoit @enepannu, n300pakeHus
OXpaHsE€MbIX BUJOB PACTCHUH U )KUBOTHBIX.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA IIPOI'PAMMBI 110 BHUOJIOTMM HA BA30BOM VYPOBHE
CPEIHEI'O OBLIEI'O ObPA3OBAHUA

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

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpykType NUYHOCTHBIX pE3yJIbTATOB OCBOCHMS mpeamera «buonorusi» BBIAEICHBI CIECAYIONIUE COCTABISIONIUE:
OCO3HAHHE 00YUYAIOIIMMUCS POCCUNUCKON rpaXJaHCKONW UIEHTUYHOCTH — TOTOBHOCTU K CAaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U
CaMOOTIPE/ICJICHUIO, HAJIMYKME MOTHBAIMA K OOyYEHHIO OMOJIOTHH, IICJICHANPABICHHOE Pa3BUTHE BHYTPCHHUX YOCKICHUU
JUYHOCTH Ha OCHOBE KIJIFOYEBBIX IIEHHOCTEW M MCTOPUYECKUX TPATUIIUNA Pa3BUTHS OMOJOTUYECKOTO 3HAHUS, TOTOBHOCTb U
CIOCOOHOCTH 00 YUaIOIIUXCA PYKOBOJICTBOBATHCS B CBOCH JEATEILHOCTH IICHHOCTHO -CMBICJIOBBIMHU YCTAHOBKAMH, TTPUCYIIIUMHU
CUCTEME OMOJIOTHYECKOTO 00pa30oBaHUsl, HAIMYKE SKOJOTHYECKOrO MPaBOCO3HAHUS, CTOCOOHOCTH CTaBUTH IIEJIM U CTPOUTH
YKW3HCHHBIC TUJIAHBI.

JIM4HOCTHBIC pe3ybTaThl OCBOCHHS NpeameTa «buosorus» mocTuraroTcss B €AMHCTBE y4eOHOW M BOCHHUTATEILHOMU
JNEATEIBHOCTA B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUHUCKUMM COLUOKYJIBTYPHBIMH, HUCTOPUYECKUMH U JYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSMH, MPUHATHIMA B OOINECTBE INpaBUJIaMH M HOPMaMH IOBEJCHUSI M CIIOCOOCTBYIOT IpoIleccam
CaMOIIO3HAHMS, CAMOBOCIIUTAHUSI U CAMOPA3BUTHS, PA3BUTUSI BHYTPEHHEH MO3UIIMU JTUYHOCTH, MATPUOTU3MA, YBAXKCHUS K
3aKOHY M TIPaBOIOPSAKY, YEIOBEKY TpyAa W CTapIIeMy IOKOJICHHIO, B3aMMHOTO YBaXKCHHS, OCPEKHOTO OTHOIICHHS K
KYJIbTYPHOMY HACJEIHI0O U TPAAULMSAM MHOTOHAIMOHAIBLHOTO Hapojna Poccuiickorn denepamuu, Npupoae U OKPYKArOIIECH
cpexne.

JInaHOCTHBIE pe3yabTaThl OCBOCHUS Yy4eOHOro mpeamera «bruosorus» AOMKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH
00ydJaromuxcs PyKOBOJICTBOBATHCSA CHOPMHUPOBAHHON BHYTPEHHEH MO3UITUEH TMIHOCTH, CHCTEMOM IICHHOCTHBIX OPHUEHTAIIHH,
MO3UTUBHBIX BHYTPEHHUX yOCKICHHNI, COOTBETCTBYIOIINX TPATUIIMOHHBIM IICHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACITUPECHIE
YKA3HEHHOTO OMbITA U OIBITA AEATEIIBHOCTH B ITPOLECCE PEATM3ALIMU OCHOBHBIX HAIIPABICHUI BOCIIUTATEIBHON JESITENbHOCTH,
B TOM YHCJIE B YACTH:



1) rpakaaHCKOro BOCIIUTAHMS

c(hOpMUPOBAHHOCTh TPAKTAHCKON MO3UIUU OOYYAIOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUHCKOIO
o0111ecTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00sA3aHHOCTEH, yBAKEHHUE 3aKOHA U MPABOMOPS/IKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATETLHOCTH MPH CO3JAaHUU Y4E€OHBIX MPOEKTOB, PEIICHUH YYEOHBIX U
MMO3HABATEIBHBIX 3a/1a4, BHITIOJTHEHUN OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTD OMpPEEsATh COOCTBEHHYIO TTO3UIIMIO TTO OTHOIICHUIO K SIBJICHUSM COBPEMEHHOMN KU3HU U OOBIACHSTH €€;

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

TOTOBHOCTH K COTPYJTHUUECTBY B MIPOIIECCE COBMECTHOTO BBIMIOJIHEHUS YUEOHBIX, TO3HABATEILHBIX U UCCIIEI0BATEIILCKUX
3a/1a4, YBAXUTEIHLHOTO OTHOIICHHS K MHEHHIO OIIMOHEHTOB TPH OOCYXJCHUH CIOPHBIX BOMPOCOB OHOJOTHYECKOTO
COAEpKaAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JEATEITbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaKJAHCKOW HACHTHYHOCTH, NMATPUOTU3MA, YBAXKEHHUS K CBOEMY Hapoiy, YyBCTBa
OTBETCTBEHHOCTH Tiepel] PoquHoM, ropaocT 3a CBOM Kpaid, cBOor PoauHy, CBOHM S3BIK U KYJbTYPY, NPOLUIOE W HACTOAILIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

EHHOCTHOE OTHOLIEHUE K MPUPOAHOMY HACIIEIUIO U MaMSATHUKAM MIPUPOJIbI, TOCTUKEHUSIM Poccuu B HayKe, UCKYCCTBE,
CIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUUCKUX YUYEHBIX B CTAHOBJICHUE M PAa3BUTHE OMOIOTMHU, TTOHUMAHHS 3HAUYCHUS
OMONIOTHY B TTO3HAHUM 3aKOHOB MPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIeCTBa;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCHMCKOT0 HApOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO TMOBEICHNUS;



CIIOCOOHOCTh OLICHMBATh CUTYAIIMI0O U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUECHTUPYICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYMBOrO OYIyIIEro;

OTBETCTBEHHOE OTHOIIIECHHWE K CBOUM POAMUTENISIM, CO3JaHHUIO CEMbU HAa OCHOBE OCO3HAHHOTO NPHUHSTHS LIEHHOCTEH
CEMENHOM KU3HU B COOTBETCTBUMU C TpaguLIUsIMU Hapo1oB Poccuy;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOUAs 3CTETUKY ObITa, HAYYHOT'O0 M TEXHMYECKOTO TBOPUYECTBA, CIOpTa, TPYy/a,
00I111eCTBEHHBIX OTHOIICHU;

MOHUMAHHE SMOIIMOHAIBHOTO BO3JICUCTBUS KUBOU MPUPOBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPAXXEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE MIPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) pusnyeckoro BocnuTaHus, GOPMHUPOBAHNS KYJIbTYPhI 310POBbSI H IMOIUOHAIBHOI0 0J1ATONOTY YU

NOHMMAaHHE W peaju3alus 310pOBOro U 0e30MmacHoro odpasa >kM3HU (310pOBOE MUTAHUE, COOJIIOIEHNE TUTUEHUYECKUX
IpaBUJ W HOPM, COAJTAaHCHUPOBAHHBIM PEXKUM 3aHATUW M OTIbIXa, peryispHas (U3UYecKas aKTUBHOCTH), OEpPEKHOTO,
OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOIIECHHS K COOCTBEHHOMY (DU3MUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHUMAaHHE IEHHOCTH MPABWJI MHAUBUAYAJIBHOTO U KOJJIEKTUBHOTO O€30MaCHOTO MOBEACHUS B CUTYAIUSX, YTPOKAIOIINX
3I0POBBIO U JKU3HU JIHOJIEN;

OCO3HAHHE MOCJEACTBUI U HENPUATUS BPEIHBIX MIPUBBIUEK (YIIOTPEOICHUS aIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTH K aKTHBHOM JIEATEIbHOCTH TEXHOJOTUYECKON M COITMAIbHON HAPaBICHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATH,
IJIAHUPOBATh U CAMOCTOSTENIBHO BBINOJIHATH TAKYIO JIEATEIIbHOCTD;

HMHTEPEC K Pa3indHbIM chepaM MpoPecCHOHATBHON JEATEIHbHOCTH, YMEHUE COBEPIATh OCO3HAHHBIN BBIOOp Oymyren
npodeccun u peaan30BbIBATH COOCTBEHHBIC KU3HECHHBIE TUTAHBI;

TOTOBHOCTH M CLIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPA30BAHMIO HA TIPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTMUUYECKH 11eTIec000pa3HOe OTHOIIEHUE K TPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMJle, OCHOBE €€ CYyIlleCTBOBAHUS,



MOBBILLIEHUE YPOBHS HKOJOTMYECKOM KyJIbTYphl: NPUOOPETEHHE OIbITA IJIAHUPOBAHUS IOCTYINKOB M OLIEHKHM HX
BO3MOXHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOLIEH Cpeibl;

OCO3HaHME II100aJIBHOTO XapaKkTepa 3KOJIOTMYECKUX MPOOJIeM U MyTEH UX peLIeHUs;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpETaeMble MPU U3YYEHUH OMOJIOTMM 3HAHUS U YMEHHS MpPU PELIEHUU MNpodIieM,
CBS3aHHBIX C PAlMOHAIBHBIM IPUPOJONOJIb30BaHUEM (COOIIOEHUE MpaBUJl MOBEACHUS B MPUPOJIE, HAMPABICHHBIX HA
COXpaHEHHE PaBHOBECHUS B IKOCHUCTEMAaX, OXpaHy BHUJIOB, 3KOCUCTEM, Ouochepsl);

aKTUBHOE HENpUATHE ACHCTBUM, MPUHOCSIIMX BpEI OKpYXarolled NPUPOIHON cpele, yMEHUE NPOTrHO3UPOBATH
HEeOJIaronpusATHbBIE YKOJIOTHUECKHE MOCIEACTBUS NPENPUHUMAEMbIX IEUCTBUNA U MTPe0TBpaIaTh UX;

HaJIMYME PA3BUTOTO HKOJIOTMYECKOTO MBILIUICHHS, 3KOJOTUYECKON KYyJbTYpPBhI, OMbITA AESITEIBHOCTH 3KOJOTHYECKOU
HANpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSA HMMH B I03HABATEJIbHOW, KOMMYHHMKATUBHON UM COIMAJIbHOW MpaKTHUKE,
TOTOBHOCTH K YYacCTHIO B MPAKTHYECKON EATEIbHOCTH SKOJOTUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M OOILECTBEHHOU
NPAaKTUKHU, OCHOBAHHOT'O HA JIUAJIOTe KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE A3BIKOBOM U UUTATENIBCKON KYJbTYPhI KaK CPEACTBA B3AUMOICHCTBUS MEXKIY JIFOAbMH U TO3HAHUS
MUpa;

NOHMMaHHe creuuuku OUONOTMU KaK HayKH, OCO3HaHUA €€ poiu B (OPMHUPOBAHUU PALMOHAIBHOTO HAYYHOTO
MBIIIJICHUS, CO3JJAHUU 1IEJIOCTHOTO MPEACTABICHHS 00 OKPYKAIOIIEM MUPE KaK O €UHCTBE MPUPO/IBI, UEJIOBEKa U 00IIeCTBa,
B MTO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUH MPOOJIEM COXpaHEHUS TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OWMOJIOTHHU /JII COBPEMEHHOW ITMBUIIM3AlUM: OOECTCUYEeHUS HOBOTO YPOBHSI Pa3BUTHUSA
MEIUIMHBI, CO3/IaHNE MEPCIEKTUBHBIX OMOTEXHOIOTHH, CIIOCOOHBIX pelIaTh peCypcHbIe MPOOIEMbl Pa3BUTHUS YEIOBEUYECTBA,
MOMCKa MyTeH BBIXOJAa M3 TIJI00ANBHBIX KOJOTHYECKUX MpoOiieM M obecreyeHHs nepexojia K YCTOMYMBOMY DPa3BUTHIO,
paIMOHAILHOMY MCTIOJIB30BAHHIO IPUPOIHBIX PECYPCOB B POPMUPOBAHUIO HOBBIX CTAHJAPTOB KU3HH,

3aMHTEPECOBAHHOCTh B IMOJYYEHHHM OHOJIOTMYECKHX 3HAHHUM B IENIAX TOBBIMIEHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-
HAayYHOU IPaMOTHOCTH, KaK COCTAaBHOHM 4acTH (DYHKIIMOHATBLHON TPaMOTHOCTH O0yYaromuxcs, GopMHUPYyEeMOi TP U3YICHUH
OMOJIOTHH;



MOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOJIb30BaTh
MOJIy4aeMble 3HaHUS JUIsl aHAIU3a U O0BSCHEHUS SABJICHUN OKPY>KAIOIIEro MUpa U MPOUCXOAAIINX B HEM U3MEHEHUN, yMEHUE
nenatb 00OCHOBAaHHBIEC 3aKJIIOYEHHS] HA OCHOBE Hay4YHbIX (DaKTOB M MMEIOUIUXCS JAHHBIX C LEIbIO MOJYyUYE€HHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCIOJB30BATh OMOJIOTMUECKUE 3HAHUS JJI PEIIeHUs MPOOJIeEM B peajbHbIX KM3HEHHBIX
CUTyalusX;

OCO3HAaHHE IIEHHOCTHM HAy4YHOM JEATEIbHOCTU, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYHD M HCCIEA0BATENBCKYIO
NEATENIbHOCTh NHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHMIO M CaMOOOpA30BaHUIO, K AKTUBHOMY IMOJYYEHUIO HOBBIX
3HAHHUM 1O OMOJIOTUU B COOTBETCTBUU C )KU3HEHHBIMHU MOTPEOHOCTAMH.

METANPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOro npeameTa «bruonorusy BKIOYAIOT: 3HaYUMBbIe JIJIs1 (OPMUPOBAHUS
MHUPOBO33PEHUST  00YyYalOUIUXCsl MEXAUCIHUIUIMHAPHBIE (MEXIpEAMETHbIE) OOIleHayYHble TOHSATUS, OTpa)karoume
IIEJIOCTHOCTh HAYYHOU KapTHUHBI MUpa U CIIeNU(PUKY METOJIOB MMO3HAHUS, UCTIOIh3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEPTus, sIBJICHHE, IPOIECC, CUCTEMa, HAYYHBIN (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, UCCIIeI0BaHUE,
HaOJIfOIeHNe, M3MEpEHUe, OKCIePUMEHT ¢ JApYyruX), YyHUBEpCalbHbIE Y4yeOHBbIe JeilcTBHs  (TIO3HABaTEJIbHBIE,
KOMMYHUKaTUBHBIC, PETYIATUBHBIC), oOecrednBaromue (opMupoBaHue (YyHKIMOHATBHOW TPAMOTHOCTH U COIMAIBHOMN
KOMIIETEHIIMM ~ O0YyYaroluuxcsi, CIOCOOHOCTh  OOyYaloUIMXCsl ~ HCHOJB30BaTh  OCBOGHHBIE  MEXKIHUCIMUILIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHNS U YHUBEPCAIbHBIC YU€OHbIC IEMCTBHUS B TO3HABATEIHLHOM M COIMATILHOM MPAKTHKE.

MeranpenMeTHbIe Pe3yIbTaThl OCBOCHHUS MPOTPAMMBI CPETHEr0 0011IeT0 00pa30BaHUs JOHKHBI OTPAKATH:

OBjaeHne yHMBEPCAJIbHBIMH Y4eOHBIMY NO3HABATEILHBIMH ICHCTBUSIMM:

1) 6a30Bble JOrHYECKHE TeHCTBHSI:

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



MCITI0JIb30BaTh NMPU OCBOECHUHU 3HAHUW TPUEMBI JIOTMYECKOT0 MBIIIIEHU (aHaJIU3a, CHHTE3a, CPaBHEHUS, KIaCCU(PUKALINH,
000011I€HHsT), PACKPBIBATH CMBICI OMOJOTMYECKUX MOHIATHH (BBLACIATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATH CBS3U C
JOPYTUMH MOHATHSIMH);

ONpeNeNsITh UEeNH ACSATENbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUM HX JOCTHUKEHHUS, COOTHOCUTH pPE3yIbTaThl
JESTENBHOCTU C TIOCTABICHHBIMU LENSIMU;

MCII0JIb30BaTh OMOJOTUYECKHUE MOHATHUS ISl OOBSICHEHUS (DAKTOB U SIBJICHUM KUBOW MPUPOIBL;

CTPOUThH JIOTUYECKUE pacCykAeHHsl (MHAYKTUBHBIC, IEIYKTUBHBIC, IO AHAJOTWHU), BBISBIATH 3aKOHOMEPHOCTH U
OPOTUBOPEUHS B pACCMATPUBAEMBIX SIBICHUSX, (DOPMYIUPOBATH BBIBOJIBI M 3aKIIIOUEHHUS;

OPUMEHSITh CXEMHO-MOJIETIbHBIE CPEACTBA JJIsl MPECTABICHHUS CYIIECTBEHHBIX CBSI3€H M OTHOLIEHUH B HM3y4YaeMbIX
OMOJOTNYECKUX 00BEKTAX, a TAKKE MPOTUBOPEUHI PA3HOTO pO/a, BBISIBIEHHBIX B Pa3IMUHbIX THHOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbIBaTh IJIaH pEUICHUS MPOOIEeMbl C YIETOM aHaIN3a UMEIOIIUXCS MAaTepUATbHBIX U HEMaTepUalbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YyJbTATOB IENSIM, OLICHUBATh PUCKU MOCIIEICTBUN
NEeSITEbHOCTH;

KOOPJAMHUPOBATH U BBINOJIHATH paOOTy B YCIOBUSAX PEalbHOI0, BUPTYaJIbHOTO M KOMOMHUPOBAHHOTO B3aUMOIEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TP PEIICHUN KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeCTBHS:

BJIAJIETh HABbIKAMU Y4eOHO-MCCIEI0BAaTENbCKOW M MPOEKTHOM MJEsTeNbHOCTH, HaBBIKAMHU pa3pellieHus Mpoliem,
CHOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITENIBHOMY IIOMCKY METOJIOB pEIIEHUs NPAaKTUYECKUX 3a/ay, NMPUMEHEHMIO
pa3IMYHBIX METOAOB ITO3HAHUS;

UCMOJIb30BaTh PA3IUYHbIE BUJIbI I€ATEIBHOCTH 110 TOJIYYEHUIO HOBOTO 3HAHUs, €T0 UHTEPIIpEeTaluy, IpeoOpa3oBaHUIO U
IIPUMEHEHUIO B YYEOHBIX CUTYalUsIX, B TOM YHUCJIE PU CO3JaHUU YYEOHBIX U COLUAIBHBIX IIPOEKTOB;

(opMupoBaTh HAYYHBIN THIT MBIIIJICHUS, BJIaJ€Th HAYYHOI TEPMUHOJIOTUEH, KITIOUEBBIMU MOHATUSIMHU U METO/IAMU;

CTaBUTbH U (HPOPMYIHUPOBATH COOCTBEHHBIE 33/1a4u B 00Pa30BaTEIbHON ACSITEILHOCTU U )KU3HEHHBIX CUTYaLIUAX;

BBISIBJISITh IIPUYMHHO-CIIEICTBEHHBIE CBSI3M M AKTyaJIM3UpOBaTh 3a7ady, BBIIBUraTh TMIIOTE3Y €€ pElICHUS, HAXOIUTh
apryMeHThI JUIsl I0KAa3aTeIbCTBA CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELLEHUS;



aHAJM3UPOBATh IOJIYYEHHBIE B XOJ€ pELICHUS 3a/aud pe3yJbTaTbl, KPUTHUUECKU OLEHHBATh UX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATH UBMEHEHUE B HOBBIX YCIOBHUSX;

JIaBaTh OLICHKY HOBBIM CUTYAaIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH LI€JIEHANPABIEHHBIN MOKCK MEPEeHOCca CPEJICTB U CIIOCOOOB ACHCTBUS B MPO(ECCHOHATIBHYIO CPENY;

YMETh MEPEHOCUTDH 3HAHUS B MTO3HABATEIILHYIO U MPAKTHYECKYIO 00JIaCTH KUZHEICITEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICU, MIpeJjlaraTh OPUTHHAIBHBIE TTOXOAbI U PELISHUS], CTABUTh MPOOJIEMBI U 3a7a4H, IOMYCKAIOIINE
aJbTEPHATUBHBIC PEIICHUS.

3) paboTa ¢ uHpopMaumeii:

OPUECHTHPOBATLCS B PA3UYHBIX MCTOUYHHMKAX HHPopManuu (TEKCTe Y4eOHOro TMocoOusi, HayYHO-TIOMYJISIPHOM
auTepaType, OMOJIOTHYECKUX CIOBapsAX U CIPABOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHETE), aHAIU3UpPOBATh
UH(OPMAIIHIO Pa3TUIHBIX BUJIOB U (hOPM NPEICTABICHUS, KPUTUUECKHU OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTHBOPEUUBOCTH;

dbopmMynUpoOBaTh 3ampOCHl M MPUMEHSTH Pa3IMYHbIE METOJABI MPH MOUCKE M OTOOpe OMojornueckorl MHQpoOpMaIuw,
HEO0OXOIMMOM /1JIs BBITIOJIHEHHSI YUEOHBIX 3a/1a4;

NpUOOpPETaTh OMBIT KCIOJNIB30BAHUA WH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, COBEPIICHCTBOBATH KYIbTYPY
AKTUBHOT'O UCTIOIB30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMANbHYIO (HOpPMY MpeAcTaBiIeHUs Ouosiornueckoil mHbopMmaluu (cXembl, rpapuki,
IarpaMMbl, TaOJIUIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KauyeCTBE CpENCTBAa MpuU pabore c Oumomornyeckoil uHboOpmaiumei: NPUMEHAThH
XUMHYECKUE, GU3NUECKUE U MaTeMaTHUYECKUE 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUaTypy, HOMEHKIIATYPY, UCIIOIB30BATh U
peoOpa3oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISATHOCTH;

BJIAICTh HABBIKAMU PACTIO3HABAHUS U 3aIIUTHI HHPOpMaUU, HHOOPMAITMOHHOM 0€301MaCHOCTH JIMYHOCTH.

OBiajgeHue yHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:



OCYIIECTBIISITh KOMMYHHUKAITUU BO BCeX c(epax KU3HH, aKTUBHO Y4aCTBOBATh B JUAJIOTE WM JUCKYCCHU TIO CYIIECTBY
oOcyxmaeMoi TeMbl (YMEHHUE 3a7]aBaTh BOIPOCHI, BEICKA3bIBATh CYKJICHHS OTHOCUTEIHLHO BBHIITOJIHCHHS ITPEIJIaracMoM 3a/1auu,
YYHUTHIBATh HHTEPECHI U COTIACOBAHHOCTH TMO3UIINI IPYTUX YYACTHUKOB JTUAJIOTa I TUCKYCCHN);

pacmo3HaBaTh HeBepOalbHBIC CpEICTBa OOIIEHWS, IMOHMMATh 3HAYCHHE COIMAIBHBIX 3HAKOB, IPEANOCHUIOK
BO3HUKHOBEHUS KOH(DIUKTHBIX CUTYaIHi, YMETh CMATYATh KOH(JIMKTBI U BECTH MTEPETOBOPHI;

BIAJCTh PaA3IUMYHBIMH CIIOCOOAMHM OOIICHHWS W B3aUMOJICUCTBHsSI, IMOHUMATh HAMEPECHHS IPYTUX JIFOJCH, TPOSBIATH
YBOXHUTEIIBHOE OTHOIICHUE K COOCCETHUKY U B KOPPEKTHOU GopMe (HOpMyTUpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PCHHSI C HCIIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB.

2) COBMeCTHAS JeSITeJIbHOCTh:

NOHMMATh W HCIOJIh30BaTh MPEHMYIIECTBA KOMAHIHOW M WHIWBUIYAJBHOW pa0OTHI MPHU PEIICHUH OHOJOTHUYECKOU
npo0JIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHHS TPYIIIOBBIX ()OPM B3aMMOJICHCTBHUS MPH PEIICHUN YIeOHOH 3a1a4H;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JICHCTBHI ¢ YYETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaX{J0ro ujcHa
KOJIJIEKTHBA;

NPUHUMATh IIeJIM COBMECTHOM JIEATEIbHOCTH, OPTaHW30BBIBATH M KOOPJMHHPOBATH JCHCTBUSA 1O €€ JOCTHIKCHUIO !
COCTaBIIATH TUIAH JECHCTBUM, pacIIpeACIATh POJIU ¢ yYETOM MHCHHH YYaCTHUKOB, 00CYXIaTh PE3yJIbTaThl COBMECTHOW pabOTHI;

OIICHMBATh KAYE€CTBO CBOETO BKJIAJIa M KaXKJOT0 y4aCTHUKA KOMaH/Ibl B OOIINI pe3yiIbTaT M0 pa3pad0TaHHBIM KPUTEPHUSIM;

npeJjiaraTb HOBBIC IIPOEKTHI, OLICHUBATh UCH C MO3WIIMK HOBU3HBI, OPUTHHAIBLHOCTH, MMPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBIISITh IO3UTUBHOE CTPATETMYECKOE IIOBCJACHHEC B Pa3IMYHBIX CHUTYaIlUsAX, IPOSBISATH TBOPUYECTBO H
BOOOpakeHue, ObITh HHUITHATHBHBIM.

OBy1ajieHre YHUBEPCATbHBIMH PEeryJISTHBHBIMHU TeHCTBHIMM:

1) camoopranusamnmsi:

HCIIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JIJIS BRISIBIICHUS MPOOJIEM M UX PEIICHUS B )KM3HCHHBIX U YUCOHBIX CUTYAIUSX;

BBEIOMpaTh Ha OCHOBE OMOJIOTMYCCKUX 3HAHUU I1EJICBBIC W CMBICIOBBIC YCTAHOBKH B CBOMX JEHCTBHSX M IMOCTYIKAaX ITO
OTHOIIECHHIO K )KHBOU MPHUPOJIEC, CBOEMY 3JIOPOBBIO M 3JTOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITEILHO OCYIIECTBIIATh TO3HABATEIBHYIO ACATEILHOCTh, BBISBIATH MPOOJIEMBI, CTaBUTh W (HOPMYIHPOBATH
COOCTBEHHBIC 33/1a4d B 00Pa30BaTEIIFHOM JACATEILHOCTH U KU3HCHHBIX CUTYAIIHSIX;



CaMOCTOSITEJIbHO COCTABIIATH IUIAH PELIEHUs MPOOJIEMBI C YUETOM HUMEIOLIUXCSI PECYPCOB, COOCTBEHHBIX BO3ZMOXKHOCTEM
Y NPEAIIOYTCHU N,

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIMpATh paMKU Y4eOHOTO MIPeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTh 34 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIO0COOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO ITUPOKON 3PYIULIUU B Pa3HbIX 00JIaCTSIX 3HAHUMN, TOCTOSIHHO MOBBIILIATH
CBOI1 00pa3oBaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B IEITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJILTATOB LEIISIM;

BJIa/IETh HaBbIKAMU MO3HABATEIBLHOM peIeKCUN KaK OCO3HAHUS COBEPIIAEMbBIX ACHCTBUN U MBICIUTEIBHBIX IPOLIECCOB,
UX PE3YJbTATOB U OCHOBAHUH, UCIIOJIB30BATh MPUEMBI peIIeKCUH IJIsi OIIEHKU CUTYyalluu, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMAThH PELICHUS 10 UX CHUKEHHUIO;

[IPUHUMATh MOTHUBBI U apTyMEHTHI APYIUX IIPU aHAIU3€ PE3YyIbTAaTOB IEATECIIbHOCTH;

3) npuHsATHE ceds1 U APYTUX:

NpUHUMATh ce0sl, TOHUMas CBOM HEJIOCTATKU U JOCTOUHCTBA;

[IPUHUMATh MOTHUBBI U apTyMEHTHI APYIUX IIPU aHAIU3€ PE3YyIbTaTOB JACATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JIPYrHMX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € O3UIMU JPYTOro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTtnbie pe3yabTaThl ocBoeHUs porpammbl COO mo Ononoruu Ha 6a30BOM ypOBHE BKITIOUYAIOT CHIEITUPUIECKUE IS
yaeOHoro mpenmera «buonorus» HaydHbIe 3HAHUS, YMEHHS W CHOCOOBI JIEWCTBHM IO OCBOCHUIO, WHTEPHPETAINH H
mpeo0pa3oBaHUIO 3HAHWM, BUJIBI JIEATEIHHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U MPUMEHECHHIO 3HAHUH B PA3TMIHBIX YIECOHBIX



CUTYallUsX, a TAKKE B peajbHbIX )KU3HEHHBIX CUTYyallUAX, CBSI3aHHBIX ¢ OHojorued. B mporpamme npeaMeTHble pe3yiabTaThl
MIPEICTABIICHBI IO rOJIaM 00yYEeHHUS.

[IpenmeTHbIE pe3ybTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10 knacce NOMKHBI OTPaXXaTh:

c(OpMHPOBAHHOCTh 3HAHUM O MECT€ W pOJIM OHOJOTMH B CHCTEME HAyYHOTO 3HAHUS ECTECTBEHHBIX HAyK, B
(opMHUpPOBaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpA U HAYYHOTO MHUPOBO33PEHUS, O BKIIAJ€ POCCUMCKUX U
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTMH, (YHKIMOHAIBHONU TPAMOTHOCTHU YE€IOBEKA JIJISl PEIICHUS dKU3HEHHbBIX
3a/1ady;

YMEHHE PacKpbIBaTh COAEPKaHne OMOJOTHYECKUX TEPMUHOB U MOHATHUH: )KU3HB, KJIIETKA, OPraHnu3M, MeTadoJin3M (0OMeH
BEUIECTB W TMpEBpallleHHMEe DHEpPruM), ToMeocTa3d (caMOperyisiius), YpOBHEBas OpraHM3alusl JKUBBIX CHCTEM,
CaMOBOCIIPOM3BeICHHE (PENPOAYKIIHUS ), HACIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHE u3laraTh OMOJIOTUYECKHe TeOpUH (KJIETOUHAsI, XpPOMOCOMHAsI, MyTallMOHHAs, LIEHTPaIbHAs IOTMa MOJICKYJISIPHON
o6uonorun), 3akonsl (I'. Menaens, T. Moprana, H. . BaBunosa) u ydenus (0 meHTpax MHOTOOOpa3usi U MPOUCXOXKICHUS
KyJabTypHbIX pacTteHuid H. V. BaBunosa), onpeaensTh rpaHULbl UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHUE BJaJIeTh METOJaMU HAYYHOI'O MO3HAHUS B OMOJIOTHH: HAOJIIOJIEHUE U ONUCAHUE JKUBBIX CHUCTEM, MPOLIECCOB U
SBJICHUI, OpraHu3alys U NPOBEACHUE OMOJIOIMUECKOTO SKCIIEPUMEHTA, BBIIBUKEHUE TMIIOTE3bI, BBISIBJICHHE 3aBHUCHUMOCTH
MEX]Ty UCCIIelyeMbIMU BEIMUMHAMU, OObSICHEHUE TIOJTYUYEHHBIX PE3YJIbTaTOB, UCIIOIb30BAHHBIX HAYUHBIX IOHATUH, TEOPUH U
3aKOHOB, YMEHUE JI€1aTh BBIBOJbI HA OCHOBAHUH II0JyYEHHBIX PE3YIbTATOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIC IIPU3HAKA BHUPYCOB, KJIETOK IIPOKAPUOT M DYKAPHUOT, OJHOKIIETOYHBIX H
MHOTOKJIETOUHBIX OpPraHU3MOB, OCOOEHHOCTH MIPOLIECCOB: OOMEHA BEIIECTB U MPEBPALCHHsI SHEPTUHU B KJIeTKE, (POTOCUHTE3A,
IUIACTUYECKOTO M JHEpreTHYeckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Mei03a, OIJIOJOTBOPEHUS, PA3MHOKEHMUS,
WHIUBUIYAJIBHOTO Pa3BUTHS OpraHn3Ma (OHTOT€HE3);

YMEHHE NPUMEHATH MOJYYEHHBIE 3HAHUA ISl OOBSICHEHUS OHOJOTMUECKUX IPOLIECCOB U SIBICHUM, IS MPUHATHS
NPAaKTUYECKUX PELIEHUIl B TMOBCEAHEBHOW JKM3HU C IEJIbI0 oOecreueHus] Oe30MacHOCTH CBOEro 3/10pPOBbS U 370POBbS
OKpY)KaIOIUX JItOJIeH, COONIONEHNUS HOPM TIPaMOTHOTO IIOBEJIEHHUS B OKpPY)KAIOIIEH MNPUPOAHON cpene, MOHUMaHHE
HEOOXOAMMOCTH HCIOJB30BAaHUS JOCTHUKEHMH COBPEMEHHOM OHOJOTMM M OMOTEXHOJNOTMH [UIsl PalMOHAJIBHOTO
[IPUPOAONOJIBL30BAHHUS;



YMEHHUE pellaTh 3JIEMEHTApHbIE TEHETHMYECKHE 3a/Jayd Ha MOHO- M JAUTHOPUAHOE CKpPELIMBAHME, CIETIEHHOE
HACJIEe/I0BaHUE, COCTAaBJIATh CXEMbl MOHOTHMOpPUIHOTO CKpEIIMBAHUS JUIsl NpeICcKa3aHus HACcleJOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJHATH JAa0OpPaTOpPHBIE W NpPAaKTHUECKUE paboThl, COOMIONAaTh MpaBwia Hpu paboTe ¢ Y4eOHBIM H
71a60paTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OLEHHUBATh MU HMHTEPIPETUPOBATH MHGOPMALMIO OHOJOTMYECKOIO COAEpM aHUS, BKIIOYAIOLIYIO
NICEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX UCTOYHHUKOB (CpEeACTBa MAcCOBOM MH(OpMalMK, HAYYHO-TIOMYJIIPHBIE MaTepualbl),
ATUYECKHUE acleKThl COBPEMEHHBIX UCCIEA0BaHUI B OMOJIOTUHU, MEAUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBbIE MHUCbMEHHBIE U YCTHBIE COOOIIEHHS, 0000mIas OMOJIOrHYEecKyl0 WH(GOPMAIHUIO U3
HECKOJIbKUX UCTOYHUKOB, FPAMOTHO MCMOJIb30BATh MOHATUMHBIN anmnapar OUOJIOTHH.

[IpenmeTHbIe pe3yNbTaThl OCBOCHUS yueOHoro npeameta «buonorusy» ¢ 11 knacce NOMKHBI OTPaXXaTh:

c(hOpMHPOBAHHOCTh 3HAaHUM O MECT€ W pOJIM OMOJOTHM B CHCTEME HAyYHOTO 3HAHUS ECTECTBEHHBIX HAyK, B
(bopMHUpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa U HAyYHOTO MUPOBO33PEHUS, O BKIIAJE POCCUUCKHUX U
3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE OMOJIOTMH, (YHKIIMOHAIBHON I'PaMOTHOCTH YEJIOBEKA JUIsl PELICHUS KU3HEHHBIX
3ajady;

YMEHHE pPacKpbIBaTh COJAEpKAHME OMOJOTMYECKMX TEPMHUHOB M IMOHATHHM: BUA, MOMYJSIUs, FeHO(OHA, 3BOJIOLUS,
ABIDKYIIME CUIIBl ((pakTOpbl) IBOJIIOLMH, MPUCIOCOOJIEHHOCTh OPraHU3MOB, BHI000pa30BaHUE, HKOJOTMYECKHE (HAKTOPHI,
HKOCHCTEMA, IIPOAYLIEHTbI, KOHCYMEHTBI, PEIYLIEHThI, IENU MUTaHUs, IKOJIOTHYecKas mupaMmua, OuoreoueHos, onocgepa;

yMEHHE Hu3jarath OMOJIOrMueckue Teopuu (3BosronroHHas teopus Y. JlapBuHa, CUHTETHYECKas TEOpHUs HBOJIOLIUN),
3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M. bapa, uepenoBaHusi riIaBHbIX HAIMPaBJICHUN W MyTEH IBOITIOIUU
A. H. CeseprioBa, yuenus o 6uocthepe B. 1. Bepranckoro), onpeaensite rpaHUIbl UX TPUMEHUMOCTHU K KUBBIM CHCTEMaM;

YMEHHE BIaJIeTh METOJIaMU HayYHOTO MO3HAHUS B OMOJIOIMH: HAOJIOEHNE U OMMCAHUE JKUBBIX CHUCTEM, NPOLIECCOB U
SBJICHUI, OpraHu3alys U NPOBEACHUE OMOJIOIMYECKOTO SKCIIEPUMEHTA, BBIIIBUKEHUE THUIOTE3bI, BBIIBICHHE 3aBHCUMOCTU
MEXly UCCIeAyeMbIMU BEIUUYNHAMU, OOBSICHEHHE MTOJTyUYEHHBIX PE3y/IbTaTOB, UCIIOJIb30BAaHHBIX HAYUYHBIX TOHITHIA, TEOPUIl U
3aKOHOB, YMEHHE JIeJaTh BHIBOJIbI HA OCHOBAHUHU MOJTYYEHHBIX PE3yIbTaTOB;



YMEHHE BBIJCNATH CYIIECTBEHHbIC MPU3HAKU CTPOCHHSI OMONOTHYECKUX OOBEKTOB: BUIOB, MOMYJSIUI, MPOAYIEHTOB,
KOHCYMEHTOB, pPEIYyLIEHTOB, OHMOTrE€OIEHO30B M JKOCHUCTEM, OCOOCHHOCTH TPOIECCOB: HACIIEICTBEHHOW HM3MEHUMBOCTH,
€CTECTBEHHOTO 0TOOpa, BUA000pa30BaHMs, MPUCIOCOOIEHHOCTH OPTaHM3MOB, MEHCTBHUS JKOJOTHYECKUX (PAKTOPOB Ha
OpraHM3MBbl, TEPEeHOCa BEIIECTB W TOTOKA DHEPTHHM B DKOCHCTEMAaX, aHTPOIIOTCHHBIX M3MEHEHUH B JKOCHCTEMaX CBOEH
MECTHOCTH, KpPyTOBOPOTA BEIIECTB M OMOTEOXNMUYECKIX ITUKIIOB B Onocdepe;

yMEHHE TPUMEHATH TOJyYeHHBbIC 3HAHUSA IS OOBSCHEHUS OMOJOTMYECKUX MPOLIECCOB W SBICHUH, ISl MPUHSITHS
NPaKTUYECKUX PEHICHUH B TMOBCEIHEBHOW XHM3HU C IEJbi0 obOecredeHus Oe30MacHOCTH CBOETO 30POBBS U 3I0POBBS
OKpY)KaIOIUX JIIOJIeH, COONIONCHHST HOPM TPAaMOTHOTO TIOBEJEHHUS B OKpPY)KAIOIICH MNPUPOAHON cpene, MOHUMAaHHE
HEOOXOAMMOCTH HCTIOJIH30BAHMSI IOCTIKEHUH COBPEMEHHON OMOIOTHH IS PallMOHATLHOTO MPUPOAOIIOIE30BaHNUS;

YMEHUE pelIaTh dJIeMeHTapHbIe OMOIOTHYECKUE 3a]Ja4H, COCTABIIATH CXEMBI IIEPEHOCA BEIIECTB U SHEPTUHU B IKOCUCTEMAX
(uenu nuTaHus);

YMEHHE BBITIOJHATh JIA0OOPATOpPHBIE W TPAKTHYECKHE palOoThl, COONIOAATh MpaBWiIa TpU padoTe ¢ y4eOHBIM |
1a60paTOPHBIM 000PYAOBAHUEM;

yMEHHE KPUTHYECKH OLIEHHWBATh MU HMHTEPIPETUPOBATH MHGOPMAIMIO OHOJOTUYECKOTO COAEpNAaHUS, BKIIOYAIOILIYIO
NICEBJIOHAYYHbIEC 3HAHUS W3 PA3JIMYHBIX UCTOYHHUKOB (CpEICTBa MAcCOBOM MH(OpPMAIMU, HAYYHO-TIOMYJISIPHBIE MaTepualbl),
paccMaTpuBaTh TJI00ATBHBIE YKOJIOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIE IMHUCHMEHHBIE W YCTHBIE COOOIICHUS, 0000Ias OHOJOTHYECKYI0 HH(POPMAIUIO W3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO MCIIOJIB30BaTh MOHSATUHHBIN anmnapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoiasbnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 0 05 https://m.edso0.ru/7f41c292
bu6moreka [IOK
2 JKuBbIE CHICTEMBI U HX OpraHU3aIys 1 0 0 httos://m.edsoo.ru/7f41c292
bu6moreka [IOK
X i 1 1
3 MMHMYECKHUI COCTAB U CTPOEHUE KIETKH 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK 6 0 0
FISHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 0 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 1 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
Cenexuusi opranu3MoB. OCHOBBI bu6mmoreka [JOK
7 3 1 0
OMOTEXHOJIOTUU https://m.edsoo0.ru/7f41c292
bubnuoreka [JOK
8 P 1 0 0
CSEPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 3 4



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

11 KVIACC

KosunuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBONIOIMOHHAA OHOIOTHS 9 0 1 bubnmorexa LOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha bubnuorexa [JOK
2 9 1 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 0 1
PratHsMbl H OKpYRAIONas cpeia https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa U DKOJIOTHYECKUE CUCTEMBI 9 0 0 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2 1 0
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 5 95
[TPOI'PAMME '



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
[
Jl:;_l'l Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:e}[l/lﬂ sg:azzil;fenbﬂble
padoTsbI padoThI pecypest

buonorus B cucreme Hayk. CBs3b
OuoJIoruu ¢ oOIEeCTBEHHEIMH,
TEXHUYECKUMU U IPYTUMHU
€CTECTBEHHBIMHU HAayKaMH, bubnuorexa [JOK

1 ¢butocodueit, STUKOMN, SCTETUKON U 1 0 0 04.09.2023 https://m.edso0.ru/863e6122
npaBoM. Potk Ouosiornu B R https://m.edsoo.ru/863e632a
(hopMUPOBaHUHN COBPEMEHHOM
Hay4HOM KapTuHBI Mupa. Cucrtema
OMOJIOTMYECKHX HaYK.
MeTo bl TO3HAHUS KUBOU
MIPUPO/IbI (HAOIIOCHHE,
AKCIEPUMEHT, ONHICAHUE,
u3MepeHue, Kiaccupukanus,

2 MO/IETUPOBAHNE, CTATUCTUICCKAS 1 0 0.5 Eubmorexa HOK

11.09.2023 | https://m.edso0.ru/863e6122

00paboTka qaHHbIX). I IpakTHyeckas
pabota Ne 1 «McnonszoBanue
Pa3IMYHBIX METOJIOB MPU U3yYECHUU
OMOJOTUYECKUX OOBEKTOB
JXKusbie cucteMbl (0HOCHCTEMBI)

3 KaK MpeaMeT n3ydeHusi OMOJIOTHH. 1 0 0 bubnuoreka [IOK
OTnnune )KUBBIX CUCTEM OT 18.09.2023 | https://m.edsoo.ru/863e6564
HEOPraHNYECKOH MPUPO/IBL.



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564

CBoiicTBa OMOCUCTEM U UX
paszHooOpasue. YpoBHU
OpraHu3aIui OMOCHUCTEM:
MOJIEKYJISIPHBINA, KJIE€TOYHBIM,
TKaHEBbI, OPraHU3MEHHBIN,
MOMYJISIIMOHHO -BUIOBOM,
3KOCUCTEMHBIN
(OnoreoneHOTUYECKHUI),
ouochepHbIi.

XUMHYECKHUM COCTaB KIESTKH.
XUMHYIEeCKHE DIIEMEHTHI:
MaKpO3JIEMEHTBI, MUKPOIJIEMEHTHI.
Bopaa u MuHepanbHbIE BEIIECTBA.
DYHKITUN BOJIBI © MUHEPATBHBIX
BelIecTB B KieTke. [loaaepxxanue
OCMOTHYECKOTO Oaytanca.

25.09.2023

bu6mmoreka [IOK
https://m.edsoo.ru/863e674e

benku. CocTtaB u cTpoeHHE OEITKOB.
AMUHOKHUCIOTHI — MOHOMEPHI
6enkoB. Hezamenumsie u
3aMEHHMMbIE AMUHOKHCIIOTHI.
AMWHOKHUCJIOTHBIA COCTaB. Y POBHU
CTPYKTYPHI OCJIKOBOM MOJIEKYIIbI
(mepBUYHAas, BTOPUYHAs, TPETUYHAS
Y YeTBEPTUYHAS CTPYKTYpa).
XUMUYECKHE CBOWCTBA OEIKOB.
buonornyeckue pyHKIUU OEIKOB.

02.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/863e6b72

DepMeHTHI — OMOJIOTHUECKHe
KaranuzaTopbl. CTpoeHue
(hepMeHTa: akTUBHBIN IISHTD,

0.5

09.10.2023

bu6mmoreka [JOK
https://m.edso0.ru/863e6b72



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

cyOcTpaTHasi Ceru(pUIHOCTb.
KodepmenTsl. ButamMuHbL
OTtnuuns HepMeHTOB OT
HEOPraHUYECKUX KaTalln3aTOPOB.
Jlaboparopuas padora Ne 1
«M3ydeHne KaTaIuTUIECKOU
aKTUBHOCTH (pepMEHTOB (Ha
MpUMepe aMuiIa3bl WM KaTajaasbl)»

VYT1eBoIbI: MOHOCAXAPH/IBI
(rmroxo3a, pubo3a u
ne30Kcupr003a), TUcaxapu bl
(caxapo3a, 1aKT03a) U
noJmcaxapuabl (Kpaxmail,
TJIMKOTEH, 1EJUTI0034).
buonornueckue GpyHKIu
yTJIEBOAOB. JIMNMbI:
TpUTrIIMIepubl, pochoaumusl,
crepounbl. [ 'uapodunbHo-
ruapodoOHbIC CBOKCTBA.

buonoruueckue GpyHKIUM JIUTHAIOB.

CpaBHeHUE YTII€BOAOB, OCIKOB U

JIMIIKUI0B KaK UICTOYHHUKOB OHCPIUu.

16.10.2023

bu6mmoreka [IOK
https://m.edso0.ru/863e6870

Hyxneunossie kucnotsi: [JHK u
PHK. Hykneotuabl — MOHOMEpBI
HYKJIEMHOBBIX KHCI0T. CTpoeHue u
¢ynkuuu JJHK. Ctpoenue u
¢byukun PHK. Buast PHK. ATO:
CTpOEHHUE U (PYHKIIHU.

23.10.2023

bubmuoreka [JOK
https://m.edsoo.ru/863e6d5c



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

Knerka kak nenocTHas xKuBas
cucrema Lluronorus — Hayka o
kietke. Knerounas reopust —
MPUMEP B3aUMOAECHCTBUS UIEH U
(hakTOB B HAYYHOM IMO3HAHUHU.
Mertopl u3ydenus kietku. Kierka
KaK 1IeJIOCTHAsI )KUBasi CUCTEMA.
OO6mue mpu3HaKU KJIETOK:
3aMKHYTasi Hapy>KHas MeMOpaHa,
moJiekynbl JIHK kak reneTnueckuit
amnmapar, cCcTeMa CUHTe3a Oerka.
Tuns! KIETOK: 3yKapuoTHYecKas 1
npokapuoTnueckas. OcoOeHHOCTH
CTPOEHHMS MPOKAPUOTUIECKOMN
kieTku. KnetouHas creHka
OaxkTepuil.

13.11.2023

bubmmoreka [{OK
https://m.edsoo.ru/863e6e88

10

CrpoeHne s3yKapruoTHYECKOM
kJeTKu. OCHOBHBIE OTIHYUS
pacCTUTENIBLHOM, ’KUBOTHOU U
rpuOHOM KieTku. [loBepXHOCTHBIE
CTPYKTYpPBI KIIETOK — KJIETOUHAs

CTCHKA, INIMKOKAJINKC, UX Q)YHKHI/II/I

[TnasmaTudeckas memOpaHa, €&
cBoiictBa u pyHkuu. [luromnasma
U €€ OPraHOU/IbI.
OnHomMeMOpaHHbIE OPTaHOU/IbI
kietku: DIIC, annapar ["'onbxwy,
nu3ocoMbl. [lomyaBTOHOMHEBIE
OpraHouAbl KIIETKH: MUTOXOHAPUH,
mnactusl. [Ipoucxoxaenue

0.5

20.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢



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

MUTOXOHJIPUU U I1acTua. Buabl
wiactua. HememOpanusie
OpraHoOM[IbI KJIETKH: PHOOCOMBI,
KJICTOYHBII LIEHTP, LIEHTPUOJITH,
pECHUYKH, KIyTHKH. DyHKIIUN
OPraHoMJIOB KJIETKHU. BKiroueHus.
SAApo — perynsaTopHsINA LIEHTP
knetku. CTpoeHue sapa: saepHas
000J104UKa, KapHoIia3Ma,
XPOMATHH, SIPHIIIKO. XPOMOCOMEI.
TpaHcTopT BemecTB B KIIETKE.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KJIETOK
pacTeHHIA, )KUBOTHBIX, TPHOOB U
OakTepuil 0 MUKPOCKOTIOM Ha
TrOTOBBIX MUKpOIIpenapaTax u ux
OTIMICAHUE»

11

OOMeH BeIlEeCTB, HJIM META00IH3M.
AccuMuitanus (TIaCTUYECKUMA
00MEH) U TUCCUMUJIISATIUS
(’HEpreTUYecKuii 0OMEH) — JBE
CTOPOHBI €IMHOTO TpoIiecca
MeTabom3Ma. Pojb 3akoHOB
COXpaHEHUs BEIIECTB M SHEPTUU B
IMOHMMaHHUH MeTa0oIM3Ma. THIIbI
oOMeHa BelIecTB: aBTOTPODHBIN 1
rerepoTpo¢HsIii. Posib pepmeHTOB
B 0OMEHE BEIIECTB U MPEeBPALICHUH
SHEPTUU B KJIETKE.

27.11.2023

bubmuoreka [JOK
https://m.edso0.ru/863e766¢



https://m.edsoo.ru/863e766c

12

®dorocunTe3. CBETOBAsE U TEMHOBAs
¢a3er portocunTesza. Peakmum
¢dorocunTe3a. DPPEKTUBHOCTD
¢dboTocuHTe3a. 3HAUCHHE
(doTocuHTE3a IS )KU3HU HA 3eMIIe.
Binsinue ycnoBuii cpenbl Ha
(hoTOoCHHTE3 U CITOCOOBI
MOBBIIICHUS €TO MPOAYKTHBHOCTH Y
KYJIbTYPHBIX PACTECHUM.
XeMOCHHTE3.
XeMOCHHTE3UPYIoIe OaKTepuH.
3HaueHne XeMOCHHTE3a IS KU3HHU
Ha 3emIe.

04.12.2023

bu6mmoreka [{OK
https://m.edsoo.ru/863e7c98

13

DHepreTuyeckuii 0OMeH B KIIETKeE.
Pacmienienue BeiecTs, BblIETICHHIE
U aKKyMYyJIMPOBaHHE SHEPTUH B
KJIETKE. DTamnbl SHEPreTHYECKOTO
obmena. ['mukonm3. bpokenue u
ero Buasl. KucinopogHoe
OKHCJICHHE, WU KJIETOYHOE
npixanue. OKUCITUTENIbHOE
hochopunupoBanue.

O} PeKTHBHOCTD SHEPreTUIECKOTO
oOMeHa.

11.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/863e7aae

14

KonTtponsHas padorta

0.5

18.12.2023

bubmuoreka [JOK
https://m.edsoo.ru/863e7dc4

15

Peakuuun marpudHoro cuHresa.
I'enetnueckas nHbopManus u
JIHK. Peanuzanus reHeTH4eCcKou

25.12.2023



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

nH(pOpMAIIUU B KIETKE.
['eneT4eCKUi KO M €10 CBOMCTBA.
Tpanckpunuus — MaTpUYHbBIN
cunre3 PHK.

16

Tpancnsnus — buocunTe3 OenKa.
Oranel TpaHcisauuu. Konuposanue
aMUHOKHCIIOT. Posib pubocom B
O6uocuHTe3e Oenka.

15.01.2024

bu6mmoreka [{OK
https://m.edso0.ru/863e796¢

17

HexkneTtounslie Gpopmbl KU3HU —
BHPYCHI. VICTOpHS OTKPBITHS
BupycoB (/. 1. UBanoBckwii).
Oco0eHHOCTH CTPOEHUS 1
KU3HEHHOTO [IUKJIAa BUPYCOB.
bakrepuodaru. bone3nu pacrenuid,
KUBOTHBIX U YEJIOBEKa,
BBI3bIBa€MbIe BUpycamu. Bupyc
nMmyHoAeduiuta yenoseka (BUY)
— Bo30ymurens CITN1a. O6partHas
TPAHCKPUIILIKS, peBepTa3a u
unterpasa. [lpodunaxrika
pacnpocTpaHeHus: BUPYCHBIX
3a00JIeBaHUIA.

22.01.2024

bu6mmoreka [IOK
https://m.edso0.ru/863e796e

18

KieTouHbIi IMKII, WX JKU3HEHHBIN
LUK KJIeTKU. MHTepdaza u MUTo3.
IIpoueccel, mpoTekaromue B
uHTepdasze. Pernmukarms — peakuus
MarpuuHoro cunresa JJHK.
CrpoeHnne XxpomMocoMm.
XpPOMOCOMHBII HAOOP — KAPUOTHII.

29.01.2024

bu6mmoreka [JOK
https://m.edso0.ru/863e7540



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

JMIIouIHBIA U TanjIouIHbIN
XPOMOCOMHBIE HAOOPBHI.
Xpomaruael. [lutonornueckue
OCHOBBI Pa3MHOXEHUSA U
WHJIMBUIYyaJIbHOTO Pa3BUTHUS
OpraHu3MoB. JleJleHne KIETKU —
muto3. Ctaaun muto3sa. [Iporeccsi,
MIPOUCXOIAIINE HA PA3HBIX CTAIUSIX
MHTO3a. bruosornyeckuii CMpICa
muto3a. [Iporpammupyemast rudens
KJIeTKU — anonTo3. JlaboparopHas
pabota Ne 3 «HaGmrogenue Mmutosa
B KJIETKAaX KOHUMKA KOpeIlIKa JIyKa
Ha TOTOBBIX MHUKPOTIpEIapaTax»

®DopMBI pa3MHOKEHHUS OPTAaHU3MOB:
Oecr10/10€ ¥ I0JI0BOE. Bunl
0ecIT0JI0r0 Pa3MHOKEHUS: JACTICHUE
HaJIBO€, IIOYKOBAHME OJIHO- U

MHOTOKJICTOYHBIX, bubnuoreka [JOK
19 CIIopooOpa3oBaHUE, BET€TATHBHOE https://m.edso0.ru/863e81b6
05.02.2024
pa3MHOkeHue. MickyccTBEeHHOE https://m.edsoo.ru/863e831e
KIIOHUPOBAaHUE OPraHU3MOB, €T0
3HaueHue A cenekuuu. [lomosoe
Pa3MHOKEHHE, €r0 OTIUYUS OT
0ecroJIoro.
Meiios. Ctaauu meiio3a.
20 IIpoueccel, mpoucxoasiue Ha bubnuoreka [IOK
cranusax merosa. [loBenenne 12.02.2024 | https://m.edsoo.ru/863e7f4a

XpOMOCOM B MEHO3€.
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Kpoccunrosep. buosiornueckuii
CMBICII ¥ 3HAYEHHE ME03a.

21

l'amerorenes — npouecc
00pa3oBaHUs MOJIOBBIX KIETOK y
KUBOTHBIX. [10J10BBIE KENE3bI:
CEMCHHHUKHU U ANYHUKU.
OO6pazoBaHue U pa3BUTHE MOJOBBIX
KJIETOK — raMeT (CriepMaTo30U/,
SIMIIEKIIETKA) — CTIEPMATOTeHE3 U
oBoreHe3. OCOOEHHOCTH CTPOECHHUS
SAUIEKIIETOK U CIIEPMATO30HI0B.
OmnonorBopenue. [lapreHorenes.
JlabopaTtopnast pabota Ne 4
«M3ydeHne cTpoeHus MOJIOBBIX
KJIETOK Ha FTOTOBBIX
MUKpOTpernaparax»

0.5

19.02.2024

bubmmoreka [{OK
https://m.edso0.ru/863e81b6

22

WnnauBuayanbHoe pa3BUTHE
(oHTOTEHE3). DMOPHOHAIBHOE
paszBuTHe (3MOpHOTEHE3). ITalbI
SMOPUOHAIBHOTO PAa3BUTHS Y
MMO3BOHOYHBIX KMBOTHBIX:
npobiieHue, racTpysuus,
opranorenes. [loctamOproHaibHOE
pa3ButHe. Tursl
MOCTIMOPHOHATBHOTO PA3BUTHSL:
npsiMoe, HenpsAMoe (JTMYMHOYHOE).
Brnusinue cpensl Ha pa3BUTHE
OpraHu3MoB, (PaKTOpPbI, CIIOCOOHBIE
BBI3BIBATh BPOXKACHHBIE YPOICTBA.

26.02.2024

bubmuoreka [JOK
https://m.edso0.ru/863e8436
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Pocr u pazButHe pacTeHuUN.
OHTOreHe3 UBETKOBOIO PAaCTECHUS:
CTPOCHME CEMEHM, CTAIUN
pa3BUTHSL.

23

Kontponsnas pabora

04.03.2024

24

[Ipeamer u 3a7a4un TEHETUKH.
Hcropus passutus renetuku. Pois
IIUTOJIOTUU U IMOPUOJIOTHH B
CTaHOBJIEHUH I'eHeTHKH. Brnazg
POCCHIMCKHX U 3apYOEKHBIX
Y4EHBIX B PA3BUTHE T€HETUKH.
MeTo bl TeHETUKHI
(THOPUIOTOTHYECKHH,
IUTOT€HETUYECKHI, MOJIEKYJISIPHO-
reHeTudeckuii). OCHOBHBIC
TeHETHUYCCKHE ITIOHITHUS.
I'eneTnueckas CHMMBOJINKA,
HCMOJIb3yeMas B CXeMax
CKpEIIMBaHUI. 3aKOHOMEPHOCTH
HacJIeI0BaHUs MPU3HAKOB,
ycTaHoBJIeHHbIE ['. Mennenem.
MoHOTHOPHIHOE CKPEIINBAHHUE.
3aKoH earuHO-00pa3usi THOPUIOB
nepBoro nokoJienus. [IpaBuiio
JOMUHUPOBaHUs. 3aKOH
pacuienieHus: IPU3HAKOB.
I'unote3a uncToThl ramet. IloaHoe
1 HETIOJTHOE JOMUHUPOBAHUE.

11.03.2024

bu6mmoreka [IOK
https://m.edso0.ru/863e8878
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25

JuruOpuHoe CKperuBaHue. 3aKoH
HE3aBHCHMOI'0 HACJIEJOBaHUs
npu3HaKkoB. LluroreHernyeckue
OCHOBBI AUTHOPHUTHOTO
CKpelIMBaHusl. AHATU3UPYIOIIEe
cKkpemuBanue. Mcnons3oBanue
aQHAJIM3HUPYIOIIETO CKPEUIUBaHUS
JUI OIIpEeJIeNIeHNs TeHOTUIIa 0CcoOu.

18.03.2024

bu6mmoreka [{OK
https://m.edsoo.ru/863e89a4

26

CuermieHHOe HacJIe10BaHUe
npusHakoB. Pabota T. Moprana no
CIICTUICHHOMY HacJIeI0BaHHIO
reHoB. Hapymenue crenieHus
T'CHOB B pe3yJibTaTe
KPOCCHHTOBEpa. XpOMOCOMHas
TEOpHUs HACJIEICTBEHHOCTH.
I'eneTnueckue KapThl.
JlaGopaTtopnast padota Ne 5
«U3yuyeHue pe3ynbTaToB
MOHOTHOPHTHOTO ¥ TUTHOPHIHOTO
CKpEILUBaHUS Y IpO30(UIIbI HA
TrOTOBBIX MUKpOIIpenapaTax»

0.5

01.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/863e8c60

27

I'eneTuka nosa. XpoMocoMHOE
onpenesaeHue noyia. AyrocoMsl v
MOJIOBBIE XPOMOCOMBI.
['oMmorameTHbIe U reTeporamMeTHbIe
opranusmsl. HacnenoBanue
MIPU3HAKOB, CLEIUICHHBIX C ITOJIOM.

08.04.2024

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

28

N3menuyuBocts. Buabl
U3MEHUYMBOCTH: HEHACJICACTBEHHAS

0.5

15.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe
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u HacsencTBeHHas. Ponb cpenbl B
HEHACJIEACTBEHHON U3MEHUYUBOCTH.
XapakTepuctuka
MOIM(UKAITUOHHON N3MEHYNBOCTH.
BapraunonHsslii psag u
BapuanMoHHas Kpusas. Hopma
peaxkiuu npu3HaKa.
KonunuecTBeHHbIE U KaUECTBEHHbIE
MPU3HAKU U UX HOpMa pEaKIInH.
CpoiicTBa MOIM(UKALIMOHHON
M3MEHYUBOCTH. JlaboparopHas
pabota Ne 6. M3yuenue
MOAU(PHUKATUOHHON U3MEHYUBOCTH,
MIOCTPOEHHUE BAPUAIIIOHHOTO psja U
BapHallMOHHOW KPUBOM»

29

Hacnencreennas, i
TeHOTHITHYECKAsl, U3MECHUMBOCTb.
KomMOunaTuBHast H3MEHYHUBOCTb.
Meiio3 1 nojaoBO# MmpoIece —
OCHOBA KOMOMHATHUBHOM
U3MEHYMBOCTU. MyTalmoHHas
n3MeHYuBOCTh. Knaccudukamms
MYyTaluii: F€HHbIE, XPOMOCOMHBIE,
reHoMHbIe. YacToTa U IPUYUHBI
Mytauuidi. Myrarensoie (GakTopshI.
3aKOH TOMOJIOTHYECKUX PAJIOB B
HacleICTBEHHOM M3MeHUnBOCTH H.
W. BaBunosa. Baesnepnas
HaCIEJICTBEHHOCTDb U
M3MEHUUBOCTh. JlaboparopHas

0.5

22.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/863e8efe
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pabota Ne 7. «AHanu3 MyTanuii y
Ip030(UITBI HA TOTOBBIX
MUKpOIIpenapaTax»

30

I'enetuka yenoseka. Kapuotun
yesroBeka. OCHOBHBIC METOIBI
FEHETHKH YEJIOBEKA:
FeHEaJOTHYSCKUM, OJTM3HEI[OBBIH,
IIATOTCHETHYESCKHH,
OMOXMMHYECKUN, MOJICKYJISIPHO-
reHetudeckuii. COBpeMeHHOE
ompeeeHne TeHOTHIIA:
ITOJTHOTEHOMHOE CEKBEHUPOBAHHUE,
TCHOTUITUPOBAHUE, B TOM YHCJIE C
momoieio [11[P-ananu3a.
HacnenctBeHnnrlie 3a001eBaHus
YyeJI0BEKA: T€HHbBIE OOIE3HH,
00JIE3HU C HACJIEACTBEHHON
MPEAPACIIOIOKEHHOCTHIO,
XpPOMOCOMHBIE 0O0JIC3HH.
ComMarnueckue ¥ reHepaTUBHBIE
myTaruu. CTBOJIOBBIE KIIETKH.
[TpuHIHIB 310pOBOTO 00pa3a
’KM3HU, TUarHOCTHKH,
MpoGUIAKTUKY U JICUSHUS
FeHEeTUYECKHUX OoJjie3Hel. Menuko-
TeHEeTHUYECKOE KOHCYIbTUPOBAHHUE.
3HaueHUE MEAUIIMHCKON TCHETUKHU
B MIPEIOTBPAILIEHUH U JICYCHUN
FeHETHYECKUX 3a00JIeBaHUMA
YeJI0BEKa.

29.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/863e8d78



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

31

PesepBHeiit ypok. O600IIeHME 10
Teme «HaciaencTBeHHOCTE U
N3MCHYUBOCTH OpFaHI/I3MOB>>

06.05.2024

32

Kontponsnas pabora

13.05.2024

33

Cenekius Kak HayKa U IpoIecc.
3apoKeHne CeNeKIUU U
momectukamnus. Yuenne H. 1.
BasuiioBa o neHTpax
MIPOUCXOXKACHUS U MHOTO00pa3ust
KYJIbTYpPHBIX pacTeHuM. L{eHTpsI
MIPOUCXOKIACHUS JOMAITHUX
KUBOTHBIX. COPT, MOPO/Ia, IIITaMM.
CoBpeMEHHbBIE METO/IbI CETIEKITUU.
MaccoBbIii U UHIMBUIYaTbHbBIN
OTOOPHI B CENIEKIIMK PACTCHUN 1
JKUBOTHBIX. OIIEHKa KCTEephepa.
baun3kopoicTBEHHOE CKpEIIMBAaHUE
— uHOpuAMHT. YncTas TUHUS.
CkpeniuBaHue YUCThIX JTUHUM.
I'eTeposuc, wim rubpuHas cuia.
HeponcrBenHoe ckpermBanmue —
ayropuauHr. Otnanénnas
rudbpuan3aIus u e€ yCcrexu.
HckyccTBeHHBIN MyTareHes u
MOJTYy4YEHHUE TOJIUIIIIONIOB.
JIOCTM>KEHMS CENIEKIIUN PACTEHMUI,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

20.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/863e9214
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34

buoTexHoorus kak oTpacib
IIPOU3BOJICTBA. | eHHas MHXKEHEPHUS.
Oranel co3aHUs pEKOMOMHAHTHOMN
JIHK u TpaHCreHHBIX OpraHu3MOB.
Kiterounas nnxenepus.
Kiterounsie KynpTypsl.
MUKpOKIIOHAIBHOE Pa3MHOKECHHE
pacrenuii. KitonupoBanue
BBICOKOTIPOTYKTUBHBIX
CENBCKOXO35MCTBEHHBIX
OPraHu3MOB. JKOJIOTUYECKHUE U
strdeckue mpoodnemsl. MO —
reHeTUYeCKU MOAU(UIINPOBAHHbBIE
OpraHU3MBl.

20.05.2024

bubmmoreka [{OK
https://m.edso0.ru/863e9336

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

34
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11 KVIACC

CpaBHI/ITCJ'ILHO-aHaTOMI/I‘IeCKI/IeZ
T'OMOJIOTHYHBIC, aHAJIOTUYHBIC,
PYAUMCHTAPHBIC OpraHbl, aTABU3MBbI.
MOJ'IeKy.]'ISIpHO-6PIOXI/IMI/I‘IGCKI/ICZ
CXO0JACTBO MCXaHHU3MOB
HaCJICACTBECHHOCTH U OCHOBHBIX
METa0O0JIMIECKUX l'[yTefI Y BCEX
OpraHu3MoOB. 9BOJHOI_II/IOHH3.$I TCOpUA

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Jrj;-)n Tema ypoka Bce | KouTpoabHbie IIpakTuyeckue f[[:;?eﬂnﬂ :)Igg)a[;?)l:;eenbnm e
ro padoThI padoThI pecypebi

[Ipeanocelnku BO3SHUKHOBEHUSI
9BOJIIOLIMOHHOMN TEOPUHU.

1 DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B 1 0 0 Bu6orexa LIOK
ouosiorun. BiusiHue 3BOIIOITMOHHON 06.09.2023 |  https://m.edsoo.ru/863ea20e
TEOPHUH Ha Pa3BUTHE OMOJIOTHUU U
JIPYTUX HAYK
CBuaeTeNbCTBA DBOJIOIHH.
[TaneonTosmornueckue:
MOCJIEI0BATEILHOCTD MOSIBICHUS
BHJIOB B TAJICOHTOJIOTMUECKOM
JIETOTINCH, TIepeXOaHbIE (POPMBI.
buoreorpaduueckue: cxoacTBo u
pasznuuue dhayH u Gaop MaTEPUKOB U
OCTPOBOB. DMOPHOJIOrHYECKUE:

5 CXOJICTBA U pa3inyus YMOPHOHOB 1 0 0 Bu6inorexa LIOK
Pa3HBIX BUJIOB NO3BOHOYHBIX. 13.09.2023 | https://m.edso0.ru/863e9570
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Y. JapsuHa. [Ipeanoceuiku
BO3HUKHOBEHUS JAPBUHU3MA.
JIBMDKYIIME CHITBI BOJIIOLIMN BHJIOB
1o JlapBuny (M30bITOUHOE
Pa3MHOXKEHHE TIPU OTPaHNUYECHHOCTH
peECypcoB, HEOTIPEAETIEHHAS
W3MEHYUBOCTh, O0pKOa 3a
CYILIECTBOBaHUE, €CTECTBEHHBIN
0TO0p). CUHTETHYECKAs! TEOPUSI
sBostonnu (CTD) u e€ ocHOBHBIE

TTOJIOKCHHS.

bubnuorexa [JOK
Miripoosomrotus 0 20.09.2023 https://m.edsogru/863e901e
[Tomymsiust Kak dJIeMeHTapHast
€IMHUIIAa BUJIA ¥ SBOJIIOITIH. . oK
JlaGopatopras pabora Ne | 05 27.09.2023 htI;IpsH/P/I%T:(ﬁ)CEI ru/86399c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOTrHIECKOMY KPUTEPHUIO»
JBwxymue cuiibl (hakTopsbl)
SBOJIIOIIMH BUJIOB B IPUPO/IE.
MyTanroHHbIH poLecc U 0 Bubmmoreka LIOK
KOMOMHATHBHAS U3MEHYHBOCTD. 04.10.2023 | https://m.edsoo.ru/863e9da4
[TonmynsioHHBIE BOJHBI U Apeiid
reHoB. V3051s1us 1 MUTpanus.
EctectBennslit 0T60p —
Harpanasioui Gactop opomoH 0 11102023 | higelimecson ulsEdesecd
@DopMBI €CTECTBEHHOTO 0TOOPA.
[Ipucnoco6IeHHOCTh OPraHU3MOB KaK 05 Bu6nnoreka LIOK
pe3ynbTaT 3Bosronuu. [Iprmepsl ' 18.10.2023 | https://m.edsoo.ru/863e9fde
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MPUCTIOCOOTICHMIA Y OPraHU3MOB.
Apomop¢ho3bI ¥ HAHO-a AN TAIUH.
Bun u Bunoo6paszosanue. Kpurepuu
Buga. OCHOBHBIE (DOPMBI
BHJI000pa30BaHus: reorpaduueckoe,
sKkoJstorndeckoe. JlaboparopHas
pabota Ne 2 «Onucanue
MPHUCIIOCOOICHHOCTH OpraHu3Ma H eé
OTHOCHTEIIEHOTO XapaKTepay

Makpossomtonus. PopMbI IBOIOLUN:
¢unernyeckas, AMBEpreHTHAS,
KOHBEpreHTHas, napasuieiabHasl.

25.10.2023

bu6moreka [IOK
https://m.edsoo.ru/863e9cle

Heo6patumocTs 3BOTIONINH.
[Ipoucxoxaenue ot
HECTIeIMAIN3UPOBAHHBIX TIPEIKOB.
[Iporpeccupyromas crierain3aius.
AnanTtuBHas paguanus.

08.11.2023

10

JloHay4yHbI€ PECTaBICHUS O
3apOXKIACHUY JKU3HU. VIcTOpUs )KU3HU
Ha 3emJIe ¥ METOIbI €€ N3yUCHHUSI.

15.11.2023

11

Hayunbie runote3sl BO3HUKHOBEHUS
’KM3HU Ha 3emie: abuoreHes u
MmaHcnepMusi. XuMU4uecKas
3BOIIOLUA. AOMOTEHHBIA CUHTES
OPraHM4YeCKUX BEIECTB U3
HEOPraHUYECKUX.
DKCHEPUMEHTAIBHOE MOATBEPKACHHE
XUMHYECKOM 3BOJIIOIUH. HavanbHbIe
3Tanbl OMOJOTHYECKOM SBOJIIOIMH.

22.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/863ea5a6
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I'unore3a PHK-mupa. ®opmupoBanue
MeMOpaHHBIX CTPYKTYp H
BO3HMKHOBEHHE MTPOTOKJIETKH.
[lepBbie KJIETKU U UX IBOJIIOLIUS.
®opMupOBaHUE OCHOBHBIX TPYIIT
YKUBBIX OPraHU3MOB.

12

PazButue xxu3HM Ha 3emMIie TIo Ipam U
nepuogam. Karapxeit. Apxerickas u
npotepo3orckas 3psl. [laneo3oiickas
apa u e€ mepuoabl: KeMOPUUCKHA,
OPAOBUKCKHM, CHUTYPUHCKHUH,
JIEBOHCKHI, KAMEHHOYTOJIbHBIN,
nepMcknil. Me3o3oiickas spa u e€
MIEPUOBI: TPUACOBBIN, FOPCKU,
MenoBoil. KaliHo3oiickas spa u e€
MEePUOIbI: TAJIEOTEHOBBIN,
HEOT€HOBBII, AHTPOMOTE€HOBBIM.
XapakTepucTuka Kiumara u
re0JIOTMYECKUX MPOIIECCOB.
OcCHOBHBIE 3Tarbl FBOTIOLUN
PacTUTENBHOTO U )KMBOTHOI'O MHPA.
ApoMopdo3bl y pacTeHuit u
*KUBOTHBIX. [losiBIeHUE, pacuBeT U
BBIMHPAHUE TPYIH )KUBBIX
OpraHU3MOB.

29.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/863ea6be

13

OcHOBHBIE ATaIbI 3BOTIOLUU
PacCTUTEIBHOIO U KUBOTHOTO MUDA.
[IpakTuyeckas pabora Ne 1
«M3yueHne HCKOTIaeMbIX OCTaTKOB

0.5

06.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/863ea8bc
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pacTeHUH U KUBOTHBIX B
KOJUTIEKLHSIX)»

14

Cucrema OpraHMyecKoro Mupa Kak
OoTpakeHue 3BooIUU. OCHOBHBIE
CHCTEMATUYECKUE TPYIIIILI
OpraHu3MOB.

13.12.2023

bubmmoreka [{OK
https://m.edsoo.ru/863ea48e

15

DBOJIIOIHS YeJI0OBEeKa. AHTPOTIOJIOTHS
Kak Hayka. PazBuTue npeacraBieHUn
0 MPOUCXOXKICHUHU YEJIOBEKa.
Meroas! H3y4eHus1 aHTPOIOreHe3a.
CxoxcTBa M pa3nuuus 4elIoBeKa U
JKMBOTHBIX. CHCTEMAaTHYECKOE
MOJIOJKEHUE YeJIoBEKa.

20.12.2023

bu6mmoreka [{OK
https://m.edsoo.ru/863eac2c

16

KontponbHas padoTa

27.12.2023

17

JBwxymue cuiibl (hakTopsl)
anTponoreHe3a. Hacnencrsennas
W3MEHUYUBOCTb U €CTECTBEHHbIN
oT60p. OOIIEeCTBEHHBIN 00pa3 KU3HH,
W3rOTOBJICHUE OPYAUN TPyAa,
MblIILIeHHe, pedb. OCHOBHbBIE CTaIUU
Y BETBU HBOJIIOIIMY YeJIOBEKa:
aBCTPAJIONUTEKH, YETIOBEK YMEIbIH,
Yenosek npsaMoxoasmui, YemoBek
HeaHAepTalbckuii, YenoBek
pa3yMHbII. Haxoaku uckonaemsIx
OCTaTKOB, BpeMs CYIIECTBOBAHMS,
001acTh pacnpocTpaHeHusi, 00bEM

10.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/863ead44
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TOJIOBHOTO MO3ra, 00pa3 )KH13HH,
OpyaHs.

18

UYenoeueckue pacbl. OCHOBHBIE
00JIBIIINE Pachl: €BPOIICOH THAS
(eBpasmiickas), HETpO-aBCTPATOUTHAS
(’xBaTOpHUaIbHAs ), MOHTOJIOUIHAS
(a3maTcko-aMepuKkaHckasi). UepTsl
MPHUCIIOCOOJICHHOCTH TIPEJICTaBUTENICH
YEJIOBEUECKUX Pac K YCIOBUSIM
cyuiectBoBaHus. EMUHCTBO
yenoBedeckux pac. Kputuka
pacuzMma.

17.01.2024

bubmmoreka [{OK
https://m.edsoo.ru/863eaea2

19

Peseprubrit ypok. O60011eHIE TIO
TeMe «BO3HMKHOBEHUE U Pa3BUTHE
JKU3HH Ha 3eMIIe»

24.01.2024

20

DKOJIOTHS KaK HayKa. 3aJlauu U
pasnessl KoJoTHH. MeToabl
9KOJIOTHYECKUX HUCCIIENOBAHUN.
DKOJIOTHYECKOE MHUPOBO33PECHHE
COBPEMEHHOTO YeJIOBEKA.

31.01.2024

21

Cpenpl oOUTaHUS OPTraHU3MOB:
BOJIHAsI, HA3EMHO-BO3IyIIIHA,
MOYBEHHAs, BHYTPHOPTraHM3MEHHAs.
Okonorndyeckue (HakTophl.
Krnaccudukarms sKoa0rudeckux
(bakTOpOB: AOMOTHYECKHE,
OMOTHUYECKHE U aHTPOIIOTEHHBIE.
JlelicTBUE SKOIOTHYECKUX (PakTOpOB
Ha OpraHu3MBbl.

07.02.2024

bubmuoreka [JOK
https://m.edsoo.ru/863eafec
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22

AbuoTtnueckue GpakTophl: CBET,
TEMIIEPATYPA, BIAKHOCTbD.
®oronepuoausm. [Ipucnocodbaenus
OPraHu3MOB K JE€HCTBUIO
abnOTHYECKHNX (PaKTOPOB.
buosornueckue puT™MBIL.
JlabopaTtopHnas pabota Ne 3.
«Mopdonornueckue 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT
obutanusy. JlabopatopHas padora No
4. «BnusiHME cBETa HA POCT U
pa3BHUTHE YEPEHKOB KOJIEyCca)

0.5

14.02.2024

bubmmoreka [{OK
https://m.edsoo.ru/863eb10e

23

buortnueckue gaxtopsl. Bussl
OMOTHUYECKNX B3aUMOI€HCTBUN:
KOHKYPEHILIUS, XUIIHUYECTBO,
cuM6mo3 u ero hopmsl. [Tapazutuzm,
KooTepanus, MyTyaanu3M,
KOMMEHCaINU3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIHN3M,
HEeUTpanu3M. 3HaUCHHE OMOTHICCKUX
B3aMMOJICCTBUI 1J1 CYIIIECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX
coo0IIecTBax.

21.02.2024

bu6mmoreka [IOK
https://m.edsoo.ru/863eb348

24

DKOJIOTHYECKHUE XapaKTEPUCTUKU
nomynsanui. OCHOBHBIE TOKa3aTeIu
MONYJISILIVK: YUCIIEHHOCTD,
IJIOTHOCTb, POXKIAAEMOCTD,
CMEPTHOCTb, IPUPOCT, MUTPALIUS.
JIMHaMUKa YHUCIEHHOCTH MOMYJISALUN

0.5

28.02.2024



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

u e€ peryssanus. [Ipaktuueckas
pabota Ne 2 «Iloacuér maoTHOCTH
MOMYJISUUAN Pa3HbIX BUJOB PACTCHUI»

25

Coo0111ecTBO OpraHu3MOB —
ouoneHo3. CTpyKTyphl OMOIICHO3A:
BHJIOBAs, POCTPAHCTBEHHAS,
Tpoduueckas (nuieBas). Buasi-
noMuHaHTEL CBs3u B OMOIIEHO3E.

06.03.2024

bubmmoreka [{OK
https://m.edsoo.ru/863eb46a

26

DKOJIOTHYECKUE CUCTEMBI
(axocucremsl). [lonarue 00
IKOCHUCTEME U OMOTEOIIEHO3E.
OYHKIIMOHATBHBIC KOMIIOHECHTBI
9KOCUCTEMBI: TIPOIYIICHTHI,
KOHCYMEHTBI, peAYLICHTBHI.
KpyroBopoT BemecTB 1 NOTOK
SHEepruu B skocucreMe. Tpoduueckue
(TTUIIIEBBIC) YPOBHH 3KOCHCTEMBI.
[TumieBsie enu u ceTu.

13.03.2024

bu6moreka [IOK
https://m.edsoo.ru/863eb46a

27

OcCHOBHBIE ITOKA3aTEIN YKOCUCTEMBI:
Oromacca, mpo yKIIHsI.
DKOJIOTHYECKHE TTUPAMUIBI:
MIPOIYKIIMH, YUCIEHHOCTH,
6uomacchel. CBOMCTBA DKOCHCTEM:
YCTOWYMBOCTD, CAMOPET YIS,
pa3zButue. Cykueccus.

20.03.2024

bubmuoreka [JOK
https://m.edsoo.ru/863eb5fa

28

[IpupoiHBIE SKOCUCTEMBI.
DKocucTEMBI 03€p U PEK. DKOCUCTEMA
XBOWHOTO MJIM HIMPOKOJIUCTBEHHOTO
neca.

03.04.2024



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

29

AHTpOHOFeHHBIe 9KOCHCTCMBI.

ArposkocuctemMbl. Y pOOIKOCHCTEMBI.

buosornueckoe U X0351HCTBEHHOE
3HAYEHHUE arpodKOCUCTEM U
ypooskocuctem. buopasznoobpasue
Kak (hakTop yCTOMYMBOCTH
skocucteM. CoxpaHeHHE
OMOJIOTMYECKOT0 pa3HOOOpasusl Ha
3emie

10.04.2024

30

VYuenne B. U. Bepnaackoro o
ouocdepe. ['panuiipl, cOCTaB u
CTpyKTypa 6uocdepsl. XKusoe
BEIIIECTBO U €ro (PyHKIINUHU.
OcobenHoctu 6nocheps! Kak
r71006aTbHOM SKOCUCTEMBI.
JlnHamuueckoe paBHOBECHUE U
oOpatHas cBs3b B Onocdepe.

17.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/863ebb5e

31

3aKOHOMEPHOCTH CYIIECTBOBAHHSI
ouocdepsl. KpyroBopoTsl BelecTB U
OMOTEOXUMHYECKUE ITUKITBI
37eMeHTOB (yriiepoja, a3oTa).
3oHanbHOCTH OHOChepbl. OCHOBHBIE
OMOMBI CYIIIH.

24.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/863ebd16

32

UYenoseuecTBo B buochepe 3emiu.
AHTpOTIOTCHHBIC U3MEHECHHUS B
ouoctepe. ['modbanpHBIE
9KOJIOTHYECKUE TTPOOIIEMBI.
CocymiecTBoBaHHE PUPOABI U
yenoBedecTBa. CoxpaHeHHE

08.05.2024



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

Oropa3zHo0Opa3us KaKk OCHOBA
ycroiunBoctu 6nochepsl. OcHOBa
PaLMOHAILHOTO YIIPABICHHUS
MIPUPOTHBIMU PECYPCAMHU M UX
HCMOJIb30BaHUE. JloCTKEHUA
OMOJIOTUHN B OXpaHa TPUPOIBI.

33 K 0
OHTpOJIbHAs paboTa 1 0 15.05.2024
PesepBubiit ypok. O600111€HUE TEMBI
34 Coob bubmmoreka [{OK
(LOODIIECTBA | FKONOTHHACCKHE 1 0 22.05.2024 | https://m.edsoo.ru/863ebale
CUCTEMBD»
OBIIEE KOJJMYECTBO YACOB I1O 34 25

[TPOI'PAMME



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

YUYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA30OBATEJIBHOI'O NTPOLECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* buonorus, 10-11 knaceel/ 3axapos B.b., PomanoBa H.U., 3axaposa E.T.; nox penakuueit Kpukcynosa E.A., O6miectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «Pycckoe CI0BO - yUeOHUKY

METOANYECKHUE MATEPHUAJIbI 1A YUYUTEJISA
Metoauueckoe nocodue k yueoHuky. buonorus 10 knace

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

DnekTpoHHBIN 00pa3oBarenbHbii pecype " cnam EI'D. Cpennee obmiee oopazopanue”. AO N3narenbcTBO
"IIpocBenienue"

DneKTpoHHBIN 00pa3oBaTeNbHbIN pecype "lomamninue 3aganus. Cpennee obiee oopasoanue. buonorus". AO
MzpatensctBo "l[IpocBemenue”

Tpenaxep "O6maxo 3nanuit" buonorus. 10 knacc, OO0 "®duzukon Jlag"

Tpenaxep "O6maxo 3nanuii" buonorus. 11 kmacc, OO0 "®duzukon Jlag"



