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IHHOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OMOJIOTHH TEOPETUUYECKYIO OCHOBY ISl OMPEAENICHUS MOAXOAO0B K (hOPMHUPOBAHUIO
comepkaHusi ydyeObHoro mpeamera «buororus» coctaBunu:  KoHuUenTyaibHble mnojoxkenus DPIroC COO o
B3aMMOOOYCIIOBICHHOCTH 1IeJIeH, collepKaHusl, pe3yIbTaTOB OOY4YEeHHs U TPeOOBAaHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB,
MOJIOKEHUST 00 OOMMX MLEeNAX W MPUHIUIAX, XaPAKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CPEIHEro OOIlero
obOpasoBanusi B Poccuiickoit deneparuu, a TakkKe MOJOKEHUS O creruduke Onomornu, e€ 3HAYCHUW B MO3HAHUU KUBOU
MpUPOJIbl U OOECTICUCHUH CYILECTBOBAHUS ueloBeueckoro oOmiectBa. COrsiacHO Ha3BaHHBIM IMOJIOKECHUSIM, OMPEICIICHbI
OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o Ouonoruu Aa€T MpelcTaBleHHue O IesuX, 00 olmiei cTtparerun oOy4deHUs, BOCIIUTAHUS U Pa3BUTHS
oOyuvaronuxcsi cpeAcTBaMu yuyeOHoro mnpeamera «buosorus», omnpezgenser o00s3aTeabHOE MPEAMETHOE COAEpPKAHUE, €ro
CTPYKTYpY, pacrpeesieHue Mo pa3zesiaM U TeMaM, pEKOMEHIyEMYIO MOCIEI0BATEIbHOCTh U3YyYEHUsI YYEOHOTO MaTepuana ¢
Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM 00pa30BaTEIbHOIO MPOIlecca, BO3PACTHBIX OCOOEHHOCTEN
00yJarommxcs.

B mporpamme mo OMOSIOTUM TakXe€ YYUTHIBAIOTCS TPEOOBAaHMS K TUIAHHUPYEMBIM JHMYHOCTHBIM, METANpPEIMETHBIM U
MPEIMETHBIM pe3yjbTaTaM oOydeHus B ()OPMUPOBAHUM OCHOBHBIX BHJIOB YUEOHO-TIO3HABATEIBLHON JEATEIbHOCTH/YueOHBIX
NelcTBUIM 00yYarommXcsl M0 OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOr0 00Opa30BaHusl.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIi YPOBEHB) peaM30BaH MPUHIIUII MPEEMCTBEHHOCTH B U3YYCHHUH
Oouomnoruu, 6yaroiapsi 4eMy B HeW MPOCMATPUBACTCS HAMPABICHHOCTh HA Pa3BUTHE 3HAHMM, CBSI3aHHBIX ¢ (HOPMUPOBAHHEM
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHUS], [IECHHOCTHBIX OPUEHTAIIUN JIMYHOCTH, SKOJIOTHUYECKOTO MBIIUICHHS, PEICTABICHUIN
0 3JIOPOBOM 00pa3ze *KW3HU U OCpeKHBIM OTHOLIEHUEM K OKpyKaroled npupoaHoit cpeae. [loaTomy Hapsay ¢ M3yuyeHHEM
00111€0U0JIOTUYECKUX TEOpUM, a TakKe 3HAHUM O CTPOEHUU >KUBBIX CHCTEM Pa3HOrO0 paHTra U CYIIHOCTU OCHOBHBIX
MPOTEKAIONUX B HUX MPOIIECCOB B MPOrpaMMe MO OMOJIOTHH y/IeJIEHO BHUMAaHHUE HCIIOIh30BAHUIO MOTYYCHHBIX 3HAHUI B
MOBCETHEBHOM JKM3HU ISl PEUICHUs MPUKIAAHBIX 3a7ad, B TOM 4YHCIE: MPO(UIAKTUKH HACJIEICTBEHHBIX 3a00JICBaHUIMA
YeJI0BeKa, MEJMKO-TEHETUYECKOTO KOHCYJIBTUPOBAaHUSA, OOOCHOBAaHHUS HKOJOTHYECKH IEJIECO00pa3HOro MOBENCHUS B
OKpY’Karolel MpUPOHON Cpelie, aHallM3a BIIMSHUS XO3SMCTBEHHOW ACSATEIbHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOIHBIX U



MCKYCCTBEHHBIX OSKOCHCTEM. YCHWJICHHE BHUMaHMS K TPUKIAJHONW HaINpaBJIEHHOCTH YyudeOHoro mpeamera «buosorus»
IIPOJIMKTOBAHO HEOOXOIMMOCTBhIO OOCCIEUYEHHUs YCIOBUM Il PEHICHUS OJHOM U3 aKTyalbHBIX 3a7a4 IIKOJIHHOTO
OMOJOTHYECKOTO 00pa3oBaHMs, KOTopas Mpeanojaraet (GopMupoBaHue y OOy4arOmUXCs CIOCOOHOCTH aIanTUPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.

buonorus Ha ypoBHE cpeiHero ooiero oopa3oBaHus 3aHMMaeT BakHOoe MecTo. OHa obecrieunBaeT (GOpMUpPOBAHUE Y
oOyyJarommuxcsl MPEJACTAaBICHUM O HAay4yHOH KapTHHE MHUpa, paciiupseT W 0000IaeT 3HaHMS O JKUBOM Tmpupojne, €&
OTJIMYUTEIbHBIX IMPU3HAKAX — YPOBHEBOM OpPraHU3aIlMyd W JBOJIONUHU, CO3MAET YCIOBUS JJIs: MO3HAHUS 3aKOHOB KHUBOU
npuponbl, (opMupoBaHus (DYHKIIMOHATBLHONH TI'PAaMOTHOCTH, HAaBBIKOB 3J0pOBOTO M 0Oe30macHoro o0pasza >KHU3HH,
AKOJIOTMYECKOTO MBIIIJIEHUS, [ICHHOCTHOTO OTHOIIICHUS K dKUBOU MPUPOJE U YEIIOBEKY.

Bonbioe 3HaueHne OMOJIOTHS UMEET TaKXKe JJIA PEHICHUS BOCHUTATENbHBIX M PAa3BUBAIOIINUX 33]1a4 CPEHEro 00IIero
oOpa3zoBaHusl, colyagu3zanuu oOyvaromuxcsa. W3yuenue Ouonornn oOecneynBaeT ycloBUA Il (HOPMHUPOBAHMUS
MHTEIJIEKTYaJIbHbIX, KOMMYHHMKAIIMOHHBIX W HWH(MPOPMAIIMOHHBIX HABBIKOB, ACTETUYECKON KyJIBTYpbI, CIIOCOOCTBYET
WHTETpali OMOJOTUYECKUX 3HAHUM C MPEJCTABICHUSAMU U3 JAPYTUX YYEOHBIX MPEAMETOB, B YACTHOCTU, (DU3UKU, XUMUU U
reorpaduu. Has3BaHHbIE TOJOXKEHHS O MOpeIHA3HAYCHUM Y4eOHOro mnpeaMera «bHOJIOTHS» COCTABWIM OCHOBY JIsSt
oTpeeeHHs TOIX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €TI0 COACPIKAHUS, TIPEICTABIEHHOTO B IIporpaMMme 1o OMOJIOTHH.

OTr6op coxaepxkanus ydyeOHOro mnpenMera «buomorus» Ha 06a30BOM YpPOBHE OCYIIECTBIEH C  TO3WIIHM
KYJBTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaromuecs TOKHBI OCBOUTh 3HAHUSI U YMEHHUSI, 3HAUUMBIC
u1st hopMUpOBaHUs O0IIEH KyJIbTYphI, ONIPEACIISIIONINE aJICKBATHOE MOBEACHUE YEJIOBEKa B OKPYXKAIOIIEeH TPUPOIHON cperie,
BOCTpeOOBaHHBIC B ITIOBCETHEBHOM KMU3HU U MPAKTUYECKON AesaTeIbHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAHUM 3aHUMAIOT
AJIEMEHTBI COJIEP’KaHUs, KOTOPBIE CIY>KaT OCHOBOUW st (POPMUPOBAHUS TPEICTABICHUN O COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHE MHpPA U IIEHHOCTHBIX OPHEHTAIMSAX JIMYHOCTH, CIOCOOCTBYIOIIMX TyMaHU3AIMH OWOJIOTHYECKOTO
oOpa3oBaHus.

CTpyKTypuUpOBaHHE COJACpP)KaHUS Y4EeOHOTO MaTepuajga B MporpaMme IO OHOJOTHH OCYIIECTBICHO C Y4ETOM
MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYMTENBHBIX OCOOCHHOCTSAX KUBOW TPHUPOABI, O €€ YPOBHEBOW OpraHU3AINH U
ABOJTIOIMHU. B COOTBETCTBHH C ATUM B CTPYKType yueOHOTO TpenMeTa « bruosiorusy BeIIETIEHBI CICTYIONINE CONePKATEITHHBIC
nuHun: «buonorus kak Hayka. MeTojsl HaydHOrO MO3HaHUs», «KieTka kak OuoJjiormdeckas cucrema», «OpraHu3M Kak



Oouonoruyeckass cuctema», «CucreMa M MHOTooOpashe OpraHM4ecKOro MHpa», «IBOIIONUS JKUBOW MPUPOABIY»,
«IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTY.

Ilens w3ydenust yaeOHOro mpenmera «buonorus» Ha 6a30BOM YpOBHE — OBJIAJICHHE OOYYAIOIIMMUCS 3HAHUSIMH O
CTPYKTYPHO-(DYHKITMOHAIBHON OpTaHWU3AIMK JKUBBIX CHCTEM PA3HOTO paHTa M MPHOOPETCHHE YMEHHM WCIOJIb30BaTh JITH
3HAHMS JIs1 TPAMOTHBIX JEHCTBUI B OTHOIIEHUH OOBEKTOB >KMBOU MPUPOJIBI U PEHICHUS PA3TMUHBIX )KU3HEHHBIX TIPOOIIEM.

JlocTikeHue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE OOECIEUMBAETCA PEIICHHEM
CJIEIYIOLIUX 3a/a4:

OCBOCHHE OOYYArONIMMUCS CHCTEMBl 3HAHWHA O OWOJOTHYECKHUX TEOpUSX, YUCHHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUIO0TEe3aX, MPaBHUIAX, CIYXKAIIMX OCHOBOH sl (DOPMHPOBAHUS TPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAYyYHOIO MO3HAHHUSA, CTPOCHUU, MHOTOOOPA3UH U OCOOEHHOCTSIX YKUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3aIliH,
BBIJIAIOIIUXCS] OTKPBITUSX U COBPEMEHHBIX UCCIIEOBAaHUSX B OMOJIOTHY;

dbopMupoBaHrEe y OOYYaIOIMMUXCS TO3HABATEIBHBIX, MHTCIUICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH B TIpoIliecce
aHaM3a JAaHHBIX O MYTAX Pa3BUTHUSA B OMOJIOTHH HAYYHBIX B3TJISAAO0B, UACH U MOAXOA0B K M3YUYCHHIO KUBBIX CHCTEM Pa3HOTO
YPOBHSI OpTaHU3aIINH;

CTaHOBJICHHE y OOydJaromuxcsi oOImei KyabTyphl, (YHKIIMOHATHHOM T'PaMOTHOCTH, Pa3BUTHE YMEHHH OOBSICHITH U
OIICHUBATh SIBJICHUSI OKPYIKAIOIIET0 MHUpA >KHUBOUW MPUPOJLI HA OCHOBAaHWUU 3HAHWU U OIBITA, MOJYYEHHBIX MPU U3yUYCHUU
OMoJ0orNy;

dbopmMupoBaHre y OOYYAIOIIMXCS YMEHUN WLIIOCTPUPOBATh 3HAUEHHWE OWOJIOTMYECKUX 3HAHWN B MPAKTUYECKOU
NEeSTETLHOCTH YEIOBEKA, Pa3BUTUU COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTU;

BOCITUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHMS YEIIOBEKOM J>KMBOW MPUPOJBI, HEOOXOIAMMOCTH OEpEeKHOTO
OTHOIIEHUS K HEH, COOIO/ICHUS STUIECKUX HOPM TIPH MPOBEJACHUU OMOJOTUYECKUX MCCIIEIOBAHU;

OCO3HAHHE IIEHHOCTH OMOJIOTMYECKUX 3HAHWM JIJIS TIOBBIIICHUS YPOBHS KOJOTHYECKOW KYIbTYPHI, 111 (OPMHUPOBAHUS
HAay4YHOTO MHPOBO33PCHUS,

MpUMEHEHNUE TPUOOPETEHHBIX 3HAHUNW W yMEHUW B TIOBCEJHEBHOW JKU3HU [IJISi OILIGHKU TIOCIEACTBUN CBOECH
JESTETPHOCTH TO OTHOIICHWIO K OKpYXalomehd cpeae, COOCTBEHHOMY 3/I0POBbIO, OOOCHOBAaHHWE M COOJIOJCHUE MeEp
npoduIaKTUKH 3a00JIeBaHUH.



B cucreme cpennero o6mero oOpasoBanusi «buonorus», usydaemas Ha 0a30BOM YPOBHE, SIBISIETCS 00s3aTEIbHBIM
y4eOHBIM MTPEIMETOM, BXOJISIIMM B COCTaB MPEAMETHON 00sacTi « EcTeCTBEHHO-HAYYHBIE TTPEIMETHI.

Jlnia uzydenus 6uosoruu Ha 6a30BOM ypOBHE CpeaHero oomiero oopazoBanusi orBoautcs 68 gacos: B 10 kmacce — 34
yaca (1 gac B Hegento0), B 11 knacce — 34 gaca (1 yac B Hefienio).



COIEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorus kak Hayka.

buonorusa kak Hayka. CBs3b OMOJOTMH C OOLIECTBEHHBIMH, TEXHUYECKUMH W APYTHMMH €CTECTBEHHBIMH HAyKaMH,
bunocodueit, 3TUKON, dCTETUKOW U TpaBoM. Ponb Ouosnoruu B (HOPMHPOBAHHHM COBPEMEHHOW HAyYHOM KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meroabl TMO3HAHMS KUBOM TPHUPOAbl (HAOIIOJEHUE, OHKCIEPUMEHT, OINHUCAaHUE, H3MEpPEHUe, Kilaccu(puKaius,
MOJICTUPOBaHUE, CTaTUCTUUECKass 00pabOoTKa JaHHBIX).

JemoHcTpanuun:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo bl TO3HAHUS JKUBOU MIPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[TpakTuyeckas padora Ne 1. «Mcnosib30BaHKUE pa3IMUYHBIX METOAOB TPU U3YUEHUU OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aLMS.

XKupble cuctembl (OMOCHCTEMBI) Kak MpeAMET W3ydeHus Ouonoruu. OTiMuve KUBBIX CHUCTEM OT HEOPraHUYECKOU
MPUPOJIBL.

CBoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3alUd OMOCHUCTEM: MOJICKYJISIPHBINA, KIE€TOYHBIN, TKAHEBBIH,
OpraHU3MEHHbIN, TOMYISIIUOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOTre€0IeHOTUYECKHI ), OMOoC(epHBI.

JdemoHcTpanuu:

Tabnuibl 1 cxembl: «OCHOBHBIC TIPU3HAKH KU3HWY», « Y POBHU OPTaHHU3AIUN KUBOM TPUPOIBI.

Oo6opynoBanue: Mmojens moJiekyisl JJTHK.

Tema 3. Xumnuyeckuii COCTAB U CTPOCHHUE KIETKH.

XUMHUYECKUI COCTaB KJIETKH. XUMHUYECKUE 3JIEMEHTBI: MaKpO3JIEMEHThI, MUKPO3JEeMEHThl. Boma ¥ MuHepaibHble
BEILIECTBA.



OYHKIIMU BOABI U MUHEPAJIbHBIX BElIeCTB B KieTke. [lognepxanue ocMoTHyeckoro 6ananca.

benku. CocraB u crpoeHue O€iIKOB. AMHHOKHUCIOTHI — MOHOMEphl OenkoB. He3ameHuMble W 3aMEHHUMBbIE
AMUHOKHUCIOTBHl. AMHUHOKHUCIIOTHBIN COCTaB. YPOBHHU CTPYKTYphI OCIKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTYpa). XUMHUECKHE CBOMCTBa OenkoB. buonornueckue GyHKIuM OEIKOB.

®epMeHThl — Ouosiornueckue katanuzatopbl. CTpoeHue dbepMeHTa: aKTUBHBIM IIEHTp, cyOcTpaTHas CHElU(UYHOCTD.
Kodepmentsl. Butamunbl. Otinuust GepMEHTOB OT HEOPTaHUYECKUX KAaTallu3aTOPOB.

VYrieBoabl: MOHOCaxapuabl (INII0K03a, pubo3a U J1e30Kcupr003a), qucaxapuibl (caxaposa, JJaKTo3a) U MOJUCaXapu/ibl
(KpaxmMai, TJIMKOTEeH, 1IeJITI0J103a). bruonornyeckue GyHKIIMU yriIeBOI0B.

Jlunuasl:  Tpurnuuepuasl, Gochonmunuapl, crepouasl. ['mapopuiabHO-TUAPOPOOHBIE CcBOcTBA. buonornueckue
¢byskun munuaoB. CpaBHEHUE YIIIEBOAOB, OCIIKOB U JIMMUOB KaK HCTOYHUKOB SHEPTUH.

Hyxneunossie kucnotel: JIHK u PHK. Hykneotunsr — MmoHoMepsl HyKIeMHOBBIX KucaI0T. Ctpoenue u ¢pynkiuu JJHK.
Crpoenue u pynkuuu PHK. Bugst PHK. AT®: ctpoenue u GpyHKUIUU.

Huronorus — Hayka o kietke. Kinerounas teopusi — npuMep B3auMOACUCTBUS MAeH U (PaKTOB B HAYYHOM MO3HAHUU.
Metoabl U3y4eHus KIETKH.

Krnerka xak menoctHas sxuBas cucreMa. O0IIHe NMpu3HaKy KIETOK: 3aMKHyTasi Hapy»KHas MemOpana, mosekyibsl JJHK
KaK F€HEeTUYECKHH armnapar, CUCTeMa CUHTe3a Oelka.

Tunel KJIETOK: 3yKapuoTHYecKas M npokapuotudeckas. OCOOEHHOCTHM CTPOEHHUS MPOKAPUOTUYECKOM KIIETKH.
Knerounast crenka Oaktepuii. CTpoeHuE 3yKapuOTHYECKOW KJIETKU. OCHOBHBIE OTJIWYHUS PACTUTEIHLHOM, >XKUBOTHOM U
rpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs! CTEHKA, IMIMKOKaJIUKC, uX QyHkuuu. [lnasmatuueckas memOpaHna, eé
cBoiictBa u ¢yHkuuu. llutomnmasma u e€ opranouasl. OmHoMeMOpaHHbie opraHouasl kietku: JIIC, ammapat [Nombmxw,
JIM30COMBI. [101yaBTOHOMHBIE OpPraHOMBI KJIETKU: MUTOXOHAPHUHM, IUTacTUIBL. lIponcxoxkaeHne MUTOXOHAPUNA U TUIACTH.
Bunsl nnactua. HememOpaHHbIE OpraHOMIBI KJIETKH: PUOOCOMBI, KJIETOYHBIA LIEHTP, UEHTPHOJU, PECHUYKH, >KTYTHKH.
OyHKIUKA OPraHOUJIOB KJIETKU. BrirroueHus.

Snpo — perynaropHbiii neHTp kieTkd. CTtpoeHue sjpa: siaepHas 000y0uka, Kapuoria3Ma, XPOMATHH, SAPBIIIKO.
XPpOMOCOMBI.



TpaHCnOpT BEIECTB B KIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneiaen, P. Bupxos, /x. Yorcon, ®@. Kpuk, M. Yunkunc, P.
@®panking, K. M. bap.

Juarpammel: «PacripefieneHne XMMHYECKHX OJJIEMEHTOB B HEXMBOW mpupoie», «PacmpenerneHne XUMUYECKHX
AJIEMEHTOB B KMBOM IIPUPOJIE».

Tabnuupl u cxemsl: «llepuoguueckas TadiauIla XUMUYECKUX 3JIEMEHTOBY», «CTpOeHHE MOJIEKYJbl BOJb, «buocunres
oenkay, «CtpoeHne Monekyibl Oenka», «Ctpoenue depmenta», «Hyknennossie kucnotel. [JHK», «CTpoeHne Monexyiibl
AT®», «CtpoeHne HSyKapHOTHYECKOW KIETKW», «CTpOEHWE >KMBOTHOW KIETKM», «CTpOEHHE DPACTUTEIBHOM KIETKNY,
«CTpoeHue NpoKapuoTUYECKOU KIETKW», « CTpoeHue A/ipa KIETKN», « Y TIEBOAB, «JIMIuIbD.

O0opynoBaHHEe: CBETOBOM MHUKPOCKOMN, O00OpYyIOBaHUE AJis MPOBEACHUS HAOMIOACHUN, U3MEPEHUH, HKCIEPUMEHTOB,
MUKPOITpENnapaTbl pACTUTEIbHBIX, )KUBOTHBIX U OAKTEPHATBHBIX KIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlaboparopuas pabdora No 1. «M3yueHwe KaTalUTHYECKOW AKTUBHOCTH (PepMEHTOB (Ha MNpUMEpEe aMuiia3bl WIH
KaTanasbl)».

Jlabopatopnasi pabota No 2. «/M3ydeHne CTpoeHHs KJIETOK PACTCHHM, KUBOTHBIX M OaKTepUi TOJI MHUKPOCKOIIOM Ha
rOTOBBIX MUKpPOIIpENapaTax u uX OMUCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadomn3M. ACCUMUIIAIUS (TUTACTHYECKUIT OOMEH) U TUCCUMIIIALINS (SHEPTeTHUECKUil 0OOMeH) —
JIB€ CTOPOHBI €JUHOTO Ipolecca MeTaboau3Ma. Posib 3aKOHOB COXpaHEHUs BEUIECTB U SHEPTUU B IOHUMaHUU METa00IN3MA.

Tuner oOmeHa BemiecTB: aBTOTpo(dHBIN U rerepoTpodHbiii. Pormb depMeHTOB B 0OMEHE BEIIECTB W MPEBPAIICHHUU
SHEPTUHU B KIIETKE.

®dotocunTe3. CBetoBass W TemHoBas (a3bl (orocunresa. Peakumu dortocunTesa. DPdhekTUBHOCTh (HOTOCHHTE3A.
3HaueHue (QoTOCHHTE3a JUIsl KM3HM Ha 3emie. BrusHue ycnoBuil cpeabl Ha (OTOCHHTE3 M CIOCOOBI MOBBIIICHUS €ro
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUI.

XeMocuHTEe3. XeMOCHHTE3UPYIOLIMEe OAKTEPUH. 3HAUYEHUE XEMOCHUHTE3a JIJIsl )KU3HU Ha 3eMIie.



OHepreTuueckuii oOMeH B KieTke. Paciienyienue BemecTs, BbIIEICHUE U aKKYMYJIUPOBaHUE SHEPTUU B KJIETKE. DTaIlbl
sHepreTuueckoro oomena. ['nukonmu3. bpokenue u ero Buabl. KucioponHoe OKHCIIEHHE, WIH KIETOYHOE JbIXaHMUE.
OxucnurensHoe pochopunupoBanue. IPHEeKTUBHOCTH SIHEPTETUIECKOTO 0OMEHA.

Peakuuu matpuunoro cunresa. ['enerndeckas unpopmarus u JJHK. Peanuzanus renerndyeckoit nHpopmammu B KIETKE.
['enetnueckuit ko u ero cBoiictBa. TpaHckpuniusa — Matpuunblii cuHTe3 PHK. Tpancnsuusa — 6uocunres O6enka. DTambl
Tpa"ciasauuu. Konupoanue aMuHOKHUCIIOT. Ponb pubocom B OnocuHTese Genka.

Hexnerounsle ¢popMmsl xku3Hu — BUpYychl. Mctopus otkpeitus BupycoB (/1. M. BanoBckuit). OCOOEHHOCTH CTPOEHUS U
YKU3HEHHOTO IIMKJa BUpPYycoB. bakrepuodaru. bone3Hu pacrteHuid, )KUBOTHBIX M YeJIOBEKA, BbI3bIBA€Mble BUpycamu. Bupyc

nMmmyHosieuiuta uenoBeka (BUY) — Bo3Oymutens CIIMJla. OOpaTHas TpaHCKpUIILMS, peBepTaza W HHTErpasa.
[IpodumnakTuka pacpocTpaHEeHUsI BUPYCHBIX 3a00JIEBAHUM.
JemoHcTpanuu:

IHoptpetsr: H. K. Konsnos, /I. . UBanosckuit, K. A. Tumups3zes.

Tabnuipl 1 cxembl: «Tunbl nutanusy, «Metadbonuzm», « MUTOXOHAPUSY, « DHEPreTUUECKU 00MeH», «XIJIOpOIIacT»,
«®otocuntes», «Ctpoenne JHK», «Ctpoenune u ¢yHKuMOHUMpOBaHME TeHay, «CuHTe3 Oenka», «l eHeTmyeckuil Kom»,
«Bupycoy», «baktepuodarny, «Crpoenue u xxusHeHHbIN ki Bupyca CIIM/a, 6akrepuodaray, «Permxkarus JJTHK.

Oo6opynoBanue: monenu-anmmkanuu «Y nsoenue JIHK u tpanckpunius», «buocunres 6enka», «CTpoeHHE KIETKWY,
Mozenb cTpykrypsl JJHK.

Tema 5. PaMHOKeHHe 1 HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnerounslii 1ukI, Wik >KU3HEHHBIM 1MkI kieTku. MHTepdaza u muto3. Ilporecchl, mpotekaromme B uHTEpdase.
Pernmukanus — peakuus matpuunoro cuare3a [JHK. Ctpoenne xpomocoM. XpomMocomHbIi HAOOp — KapuOTUI. JIUTLIONTHBINH
Y TaTUIOMIHBIA XPOMOCOMHBIE HA0OPHI. XpoMatubl. [[uTomornueckre OCHOBBI pa3MHOKECHHS M MHANBUAYATLHOTO Pa3BUTHS
OpPTaHU3MOB.

Henenue knetkn — muto3. Cragun muto3a. [Iponeccsl, mpoucxoasme Ha pasHbIX CTaAusAX MHUTO3a. buosiormueckuii
CMBICJI MUTO3A.

[Iporpammupyemast rubesb KISTKH — aromnTo3.



@opMbI pa3MHOXKEHMSI OPraHU3MOB: O€crojioe M TMoJoBoe. Buuabl 0Oecrnojoro pa3MHOXKEHHUS: JeJCHHUE HaABOE,
MOYKOBaHUE OJHO- U MHOTOKJIETOYHBIX, CLIOPOOOpa30BaHUE, BEreTaTUBHOE pa3MHOkeHUE. MICKycCTBEHHOE KIOHMPOBAHHE
OpraHu3MOB, €0 3HAYCHUE JIJIs CEJICKIUU.

[TonoBoe pa3MHOXKEHHUE, €T0 OTINYHUS OT OECIIOJIOTO.

Meito3. Craguu wMeio3a. Ilpoueccel, mpoucxonsimue Ha craausx weinosa. IloBemeHne XpoMocoM B MeHO3e.
Kpoccunrosep. buosiornuecknii CMbICI U 3HAYEHHUE ME03a.

["ameTorenes — mporiecc 00pa3zoBaHUsl MOJOBBIX KIETOK Yy KMBOTHBIX. [IOJIOBBIE Keyne3bl: CEMEHHUKH M SHUYHUKH.
O06pa3zoBaHue W pa3BUTHUE TMOJIOBBIX KIETOK — TaMmeT (CIepMaTo30Mj, SIMIEKIIeTKa) — CIepMaToreHe3 U OBOICHE3.
OcoOeHHOCTH CTPOCHUS AUIIEKIIETOK U criepMaTo3ouaoB. OmnonoTBopenue. [lapreHorenes.

NunuBunyanbHoe pas3BuTue (OHTOreHe3). OMOpUOHANIbHOE pa3BuTHE (dMOpUOreHe3). ITambl AMOPHOHAIBLHOTO
Pa3BUTHS Y TIO3BOHOYHBIX >XMBOTHBIX: APOOJICHHE, TacTpyJsius, opranorere3. lloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHATBLHOTO PA3BUTHS: MPsIMOE, HENpsiMoe (JTUYMHOYHOE). BiusHue cpenbl HAa pa3BUTHE OPraHU3MOB, (DAKTOPHI,
CITOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 IIBETKOBOI'O PACTCHUS: CTPOCHUE CEMEHH, CTaIMH PA3BUTHSL.

JdemoHcTpanuu:

Tabmuupbr 1 cxembl: «DOpMbI Pa3MHOKEHHSI OPraHU3MOBY», «JIBOWHOE OIIOJOTBOPEHUE Yy IBETKOBBIX PACTEHUI»,
«BereratuBHOE pa3sMHOXKEHUE pacTeHui», «JleneHue knetku Oakrepuit», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHue
xpomocoMbl», «Knerounei uukny, «Pemmukaunus [JHK», «Mwurtos», «Meio3», «lIpsmoe u HenpsiMoe pa3BUTHEY,
«l"ameToreHe3 y MIICKONMUTAONINX U YEJIOBEKa», « OCHOBHBIE CTaUU OHTOT€HE3a».

O6opynoBanue: MHUKPOCKOTI, MUKpPOTIpEnapaTsl «CriepMaTo30u1bl MJIEKOIUTAIOLIET 0, «Slineknerka
MJIEKOMUTAIOIIET0», «KapuOK1HE3 B KIIETKaX KOPEIKa JIyKa», MarHUTHAsI MOJIEb-alIINKalus «JleieHue KIeTKm», MOAEIb
JHK, Mmozaenb MeTadazHoit XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatopnas pabota Ne 3. «Habmroienne MuTo3a B KJIeTKaX KOHYMKA KOPEITKa JTyKa Ha TOTOBBIX MUKPOTIpErapaTaxy.

JlabopatopHas pabota Ne 4. «/3yueHne cTpoeHHs MOJOBBIX KJIETOK HA TOTOBBIX MUKpPOIIPETapaTax.

Tema 6. HacsieACTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.



[Ipenmer u 3amaum reHeTwku. Mcropus pa3BUTUS TeHETHUKU. Ponb muronoruu M 3MOPHOJIOTMM B CTAHOBIIEHUU
TeHETUKHU. BKiag pocCHMHCKUX W 3apyOeKHBIX YUYEHBIX B Pa3BUTHE T'€HETUKU. MeTonbl F€HETUKH (TMOPHI0JIOTHYECKUH,
LHUTOT€HETUYECKHUI, MOJEKYJISIPHO-TeHETHUEeCKui). (OCHOBHBIE T'€HETHUYECKHE TMOHATHs. ['€eHeThyeckas CHUMBOJIMKA,
HCIIOJIb3yeMas B CXEMaX CKPEIMBAaHUM.

3aKOHOMEPHOCTH HACJEA0BaHUs MPU3HAKOB, yCTaHOBIEHHbIE . Mennenem. MoHorubpuaHoe ckpermuBaHue. 3aKOH
€IMHO-00pa3ust THOpUIIOB MepBoro mnokoseHud. [IpaBuno AOMUHHpOBaHMA. 3aKOH pacLICIUICHUs IMpPHU3HAKOB. [ 'umoresa
YUCTOTHI TaMeT. I1oIHOe M HENOoJIHOE TOMUHUPOBAHUE.

JquruOpuaHoe CKpeluBaHUE. 3aKOH HE3aBUCUMOTO HACJIEJIOBAHMS NPHU3HAKOB. LlUTOreHeTMyeckne OCHOBBI
OUTHOPUAHOTO CKpELIMBaHMS. AHAIM3UpYIOLlEee CKpeuuBaHue. MCrosib30BaHUE aHAIU3UPYIOIIETO0 CKPEIIMBAHMS IS
OTIpe/ieNICHUs] TEHOTUIIa OCOOMU.

CuerieHHOe HacienoBaHue npusHakoB. PaGota T. Moprana mo cremjieHHOMY HacieloBaHUIO TeHoB. Hapyimenue
CLICTICHHSI TEHOB B PE3YJIbTAaTE KPOCCHHIOBEPA.

XpOMOCOMHAas1 TEOPUS HACIEICTBEHHOCTH. | €eHETHUECKHE KAPTHI.

I'enetnka mnona. XpOMOCOMHOE OIPEAENEHUE MOJa. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI. |'OMOraMeTHbIE H
rereporaMeTHsle opranusmsl. HaciienoBanue npu3HaKoB, CLEIIEHHBIX C TIOJIOM.

N3menunBoCcTh. BHIbl M3MEHYMBOCTU: HEHACJIECACTBEHHAs W HaCleACTBEHHas. Ponb cpeapl B HEHACIEACTBEHHOU
M3MEHYHMBOCTH. XapaKTEPUCTHKA MOIU(PUKALMOHHON M3MEHYMBOCTH. BapruannoHHslil psa U BapuanmonHas kpusas. Hopma
peakuuu mnpu3Haka. KojlnyecTBEHHbIE M KauyeCTBEHHbIE MPU3HAKM U UX HOpMma peakuuu. CpoiicTBa MOIU(DUKATMOHHOU
U3MEHYUBOCTH.

HacnencrBennas, wim reHOTUIIMYECKas, U3MEHUYNBOCTh. KoMOMHATHBHAS M3MEHUMBOCThH. Mei03 1 MOJIOBOM Mpoliecc —
OCHOBa KOMOMHATUBHOM M3MEHUMBOCTH. MyTannoHHas u3MeHUuBOCTh. Kitaccudukarnust MyTanuii: reHHble, XpOMOCOMHBIE,
reHoMHble. YacToTra W mpuyuHbl MyTanuil. MyrtareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOM
n3MeHuusoctu H. 1. BaBuiosa.

BresnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

['eneruka uenoseka. Kapuotun yenoBeka. OCHOBHBbIE METOJIbI T€HETUKU UYEJIOBEKA: F€HEAIOTHYECKUM, OIU3HELOBBIMH,
LUTOT€HETUYECKHUM, OMOXUMUYECKUNA, MOJIEKYJIsIpHO-TeHeTuYecKuidi. COBpeMEHHOE ONpeeieHe FeHOTUIIA: TOJIHOT€HOMHOE



CEKBEHUPOBAHME, T€HOTUIHPOBaHUE, B TOM uucie ¢ nomoinsto IT[P-ananu3a. HacnencTtBenHble 3a00seBaHusl YeIOBEKa:
reHHble 00Jie3HH, OOJIE3HH C HACJEICTBEHHOW MPEeapacloioKEeHHOCThI0, XPOMOCOMHBIE Oone3Hu. CoMaTthyeckue Hu
reHepaTuBHble MyTauuu. CTBOJIOBBIE KIETKU. [IpuHIMMIBI 370poBOro o0Opa3a >KW3HM, AMATHOCTUKH, MPOMUIAKTHKUA H
JIeYeHUs TEHETHYeCKUx Oose3Hell. MenuKo-TeHeTHYeCKOe KOHCYJIbTUPOBaHME. 3HAUYE€HHWE MEAUIIMHCKOW TEHETHKH B
peIO0TBPAIICHUH U JICYCHUU TeHETUYECKHUX 3a00JIeBaHUN YelloBeKa.

JdeMoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodees-Pecosckuii, H. 1. Bapuios.

Tabmuupl u cxembl: « MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 LIUTOICHETHYECKash OCHOBa», «3aKOH PACILEIJIEHUSI U €ro
LUTOTEHETUYECKAs] OCHOBa», «3aKOH YHUCTOTHl TameT», «JurubpumHoe ckpeuuBaHue», «LlUTOIOrMYecKre OCHOBBI
OUTUOPUTHOTO CKpeluBaHus», «Mehos3», «B3auMoneiicTBUe alieNbHbIX T'eHOB», «l €HeTHYecKHe KapThl pPACTEHMHIA,
KUBOTHBIX M 4YeJIOBEKa», «l'eHeTuka moiyia», «3aKOHOMEPHOCTH HACIEAOBaHMS, CLEIUIEHHOTO € moJiom», «Kapuortuibl
YeJIoBEeKa U KUBOTHBIX», «Buabl uameHunBoctny», «MoaudpukamoHHas ©3MEHYMBOCThY», «HacnenoBanue pesyc-gpaktopay,
«I'eHeTnka rpynn KkpoBu», « MyTalMOHHAsi ©3MEHYUBOCTD.

O6opynoBanue:  Mojenu-ammMkanuu — «MoHorubpuaHoe — ckpemuBaHue», «HenomHoe — TOMHUHHpPOBaHUEY,
«uruOpunnoe ckpeuBanue», «llepekpéct xpomMocom», MUKPOCKOIT M MUKponpemnapar «Jpo3oduia» (Hopma, MyTaluu
(GhOopMBI KPBUTIHEB M OKPACKH Telia), Tepoapuii «['opox moceBHOM».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHas padota Ne 5. «3yueHue pe3yabTaTOB MOHOTMOPUIHOTO M JUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HIIBI
Ha FOTOBBIX MUKPOIIPETIapaTaxy.

Jlabopatopnast pabora Ne 6. «M3ydyenue moauduKalMOHHON H3MEHUYMBOCTH, MOCTPOCHHE BAPHAIIMOHHOTO psia U
BapUALIMOHHON KPUBON».

JlaGoparopnas padota Ne 7. «AHanu3 MyTanuil y 1po30(uiibl Ha TOTOBBIX MUKPOIIpErapaTaxy.

[Ipaktuueckas padota Ne 2. «CocTaBieHue U aHaIU3 POJOCIOBHBIX YEIOBEKAY.



Tema 7. Cesiekuiusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknysi Kak Hayka M TIpolecc. 3apoxIeHue celieKuuu u jnoMectukanus. Ydyenue H. WM. BaBuioBa o menTpax
MIPOUCXO0XKJIEHUS U MHOT000pa3usl KyJIbTYPHBIX pacTeHUil. LIeHTpbl IpOUCX0XKaeHUs JOMAIIHUX XKUBOTHBIX. CopT, mopoza,
HITaMM.

CoBpeMeHHbIE METO/IbI CeleKIIMU. MacCoBBIM U MHIUBUAYATbHBIM OTOOPHI B CEIEKIIMHU PACTEHUN U KUBOTHBIX. OlleHKa
sKcTepbepa. bimM3kopo/icTBeHHOE cKpenuBaHue — UHOpuAMHT. Yucras nauHus. CKpeuuBaHue YUCTHIX JIMHUN. ['eTeposuc,
uin tuOpuaHas cuia. HepoacTtBeHHoe ckpemuBanue — ayTOpuauHr. Otgan€HHas THOpuAM3aludsd W €€ YCIEXHU.
HckyCCTBEHHBINM MYTAareHe3 v MOMYyYEeHHUE MOJUILIOUAO0B. JIOCTHKEHUS CENEKIIMN PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak OTpacib MNPOM3BOACTBA. ['€HHas WHXXeHepus. OTambl co3faHusi pekoMOuHanTtHOM JIHK u
TPAHCT€HHBIX OpraHu3MoB. KinerouHas uHxeHepus. KneTouHele KynbTypbl. MHUKpPOKIOHAJIBHOE Pa3MHOKEHHE PACTCHUU.
KitonupoBaHue BbICOKOIPOAYKTHUBHBIX CEIbCKOXO03SMCTBEHHBIX OPTaHU3MOB. DKOJOTHYECKHE U 3THYecKHe npodiembl. MO
— TeHETUYECKU MOJIU(DPHUIIMPOBAHHbBIE OPTaHU3MBI.

JleMoHCTpauuu:

[Toprpetsr: H. Y. Basuiios, Y. B. Muuypun, I'. /I. Kapnieuenko, M. ®@. 11BaHoB.

Tabmuupr u cxeMbl: kKapTa «L{eHTpBI TPOUCXOXKICHUS U MHOTO0Opa3us KyJIbTYPHBIX pacTeHuin», «[lopoasl momanHmx
AKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuil», «OtnanénHas rulOpuauzauus», «Pabotsl akamemuka M. @. MBanoBay,
«ITomunnouaus», «O0bEKThl OUOTEXHOJIOTUNY, «KieTouHble KylIbTyphl U KIIOHUPOBaHHE», «KOHCTpyHpOBaHUE U MEPEHOC
TE€HOB, XpPOMOCOM.

O6opynoBaHue: MYyJSDKM IUIOJIOB U KOPHEIUIOAOB JUKMX (OPM M KYJbTYpPHBIX COPTOB pacTeHHM, repOapwuii
«CenbCKOX035MCTBEHHBIE PACTEHUSD.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTUXKEHHUS CEJIEKI[MU PACTEHHN M KUBOTHBIX (HA CEJIEKUHMOHHYIO CTaHIHIO,
IUIEMEHHYIO0 (DepMy, COPTOMCHBITATENbHBIN Yy4YacTOK, B TEIUIMYHOE XO3SAMCTBO, JAOOPATOpPHUIO arpOyHUBEPCHUTETA WIIH
Hay4YHOTO LIEHTPA)».



11 KITACC

Tema 1. DBoTIOLIMOHHAN 0HOJIOTHA.

[IpeAnochUIKM BO3ZHUKHOBEHHUS 3BOJIOLMOHHON TEOpUHU. DBOJIOLMOHHAA TEOpHUs U €€ MecTo B Ouosoruu. BiusHue
ABOJIIOIIMOHHOM TEOPHUH HA pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CBugnerensctBa 3BoMoNUU. [lasieOHTONOTHYECKUE: MOCIEOBATEILHOCTh MOSIBJICHUS BHUIOB B MaJICOHTOJOTUYECKOM
JIETOTUCH, TIepexoiHbie popMbl. broreorpadguueckue: cXoCcTBO U paznuuue GpayH u (Gjaop MAaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHUECKHE: CXOACTBA U PA3IMYUsl SMOPUOHOB Pa3HBIX BUOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKUE:
TOMOJIOTUYHBIC, AHAJIOTUYHBIE, PYJUMEHTAPHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJACTBO MEXaHU3MOB
HACJICJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX IMYTEH Y BCEX OPTaHU3MOB.

OBomonmoHHas teopus Y. Jlapeuna. [Ipeanochliku BOSHUKHOBEHUST JapBUHU3MA. J[BHXKYIIME CUIIBI 3BOJIFOLIMU BUJIOB
no [lapBuHy (M30BITOUHOE Pa3MHOKEHUE IMPU OTPAHUUYEHHOCTU PECYpPCOB, HEOMpeAesi€HHAash M3MEHUMBOCTh, OOph0Oa 3a
CYILIECTBOBAHKE, €CTECTBEHHBINA OTOOD).

Cunretuueckas teopust 3BooIuu (CTI) u €€ OCHOBHBIE TIOJIOKEHHUS.

MuxkposBodronus. [lomynsuus kak eIMHULA BUIA U BOJIIOLIUH.

JIBxytue cuibl ((hakTopbl) SBOJIIOIMK BUIOB B IpUpojie. MyTallmoHHbBIN NIpoliecC U KOMOMHATUBHASI U3MEHUUBOCTD.
[TonynsuuroHHbIE BOJIHBI U Jipeiid reHoB. M3omsauus u Murparusi.

EcTecTBeHHbI 0TOOp — HaMpaBJISIONINI (akTop dBOTONUNA. DOPMBI €CTECTBEHHOTO 0TOOPA.

[Ipucnoco61eHHOCTh OPTAaHU3MOB KaK Pe3ysbTaT 3BOJONHH. [IpuMepsl mprcnocobiiennii y opranu3MoB. ApomMopho3bl
Y UIMO-3aIaNTalNH.

Buna u BunooOpaszoanue. Kpurepun Buga. OcHoBHBIE (POPMBI BUI000pa30BaHus: Teorpaduueckoe, IKOJI0THIECKOE.

Makponssomorusi. Dopmer BoMIONNN: (DUTETHYECKAs, TUBEPTeHTHAs, KOHBEPIeHTHasl, mapauiensHas. HeoOpaTuMocTh
3BOJIFOLIHH.

[TpoucxoxkieHne oT HeCIENUAIM3UPOBAHHBIX TPEAKOB. [Iporpeccupytomas crnenuanu3anus. AJanTUBHAS pagydaiusl.



JdeMoHcTpanuu:

IToptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkens, @. Mromnep, A. H.
CeBep1oB.

Tabnuiel U cxembl: «Pa3BuTue OpraHuyeckoro wmupa Ha 3emiie», «3apoJbllId TO3BOHOYHBIX KHUBOTHBIX),
«Apxeontepukcy, «Dopmbl 00psOBI 3a cyliecTBoBaHUEY, «EcTecTBeHHBIM 0TOOP», «MHOroo0Opasue COpTOB pacTEHU»,
«MHoroo6paszue nopoj KUBOTHBIX», «[lonmymsauum», «MyTanmoHHasi ”3BMEHYUBOCTEY, «ApoMopdo3bly, «Manoananranumny,
«O01as aerenepanusy», «JIBrxKyine cuibl 3BoonUny», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «bopbsba 3a
cymectBoBanue», «lIpucnocobieHHOCT, opranusmoBy, «l['eorpaduueckoe BuaOOOpazoBaHUE», «IKOJIOTHUECKOE
BHUJ1I000pa30BAHUEY.

OO6opynoBaHue: KOJUICKIIMS HACEKOMBIX C pa3IUYHBIMU THIIAMH OKPAacKd, Ha0Op IUIOJOB M CEMSH, KOJUICKIUSA
«IIpumepsbl 3alUTHBIX MPUCITIOCOOICHUH Y JKUBOTHBIX», MOJENb «OCHOBHBIE HAIMPaBJICHUS HBOJIIOIUNY, O0BEMHAS MOJIEIb
«CTtpoeHue roJIoBHOTO MO3ra O3BOHOYHBIXY.

buoreorpadpuueckas kapta mupa, Kojuiekius «DopMbl COXpaHHOCTH HUCKOMAEMbIX >KMBOTHBIX U PACTEHUID», MOJACIHb
anmmukausa — «Ilepekpéct xpomocom», BiaxHble TmpenapaThl «Pa3BuTue Hacekomoro», «Pa3zBuTue JATYIIKNY,
Mukpornpenapar «Jlpo3zodunay (Hopma, MyTaruu GOpMbl KPbUIbEB  OKPACKH TEJa).

JlaGopaTopHblie 1 NpaKTUHYeCKHe padoThi:

JlaGoparopnas padota Ne 1. «CpaBHeHUE BUI0B 110 MOP(HOJIOTUUECKOMY KPUTEPHUION.

Jlaboparopnas padota Ne 2. «Onucanue nprucnocoOJEHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HU Ha 3emuie.

JloHay4yHbI€ MpECTaBICHUS O 3aPOK/ICHUH KU3HU. HayuHble TUNOTE3hl BOSHUKHOBEHHUS )KM3HU Ha 3emiie: abnoreHes u
MaHCTIEpMUs. XUMHYECKass dBONIONUS. AOHWOTEHHBII CHHTE3 OPraHUYeCKWX BEIIECTB W3  HEOPTraHWYECKHUX.
DKCIepUMEHTAIbHOE TOATBEPKACHUE XMMHYECKON 3BoJoIuu. HadanbHble 3Tambl OMOJIOTMYECKON 3BOJIIOIMU. [ HmoTe3a
PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIECTKU. [lepBhle KIETKH M MX DSBOJIOIUS.
®opMHUPOBAHUE OCHOBHBIX T'PYIMIT AKUBBIX OPraHU3MOB.

PazBuTHe xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxei. Apxeiickas u npotepo3oiickas 3psl. [Taneo3oiickas spa u
e€ epHuoIbl: KEMOPUICKUHN, OPAOBUKCKUM, CUITYpUNCKUH, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUH.



Me3o30Kckas 3pa ¥ €€ NEPUOJIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

Kalino3olickas spa u €€ neproibl: MaJIEOr€HOBBIN, HEOIT€HOBBIM, AHTPONIOTEHOBBIH.

XapakTepucTruKa KiuMaTa U TeOJIOTUYECKUX IpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMU PACTUTEIBHOTO U KUBOTHOTO
mupa. ApoMopdo3bl y pacTeHui U )KkUBOTHBIX. [losiBIeHHE, pacliBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

CucreMa OpraHM4EeCKOro MUpa Kak OTpaXKe€HUe SBOTOIUU. OCHOBHBIE CHCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

DBOJIIOIMA YEJNOBEKA. AHTPOMOJIOTUSl KaK Hayka. Pa3BUTHE MPENCTaBICHH O MPOUCXOXKICHUHM YeIoBeKa. MeTombl
U3y4yeHUs aHTpororeHe3a. CXoAcTBa U pa3auyus YEI0BEKa U )KUBOTHBIX. CUCTEMATHUECKOE MOJIOKEHUE YETIOBEKA.

JBrxymue cuiibl (pakTopsl) aHTpororenesa. HaciaeacrBeHHas KI3SMEHYMBOCTh U €CTECTBEHHBIN 0TOOP. OOIIEeCTBEHHBIN
o0pa3 *U3HH, U3TOTOBIICHHE OPYIUH TPyAa, MBIIUICHHE, PEYb.

OCHOBHBIE CTaAUM W BETBU 3BOJIIOLMM YEJIOBEKA: aBCTPAJONMUTEKH, UesoBek ymenbld, YeloBek NpAMOXOISLIUM,
YenoBek HeaHaepraibckuid, YenoBek pa3ymHbli. Haxoakum HCKoOmaeMbIX OCTAaTKOB, BpeMs CYLIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3ra, 00pas3 KU3HHU, OPYIHU.

YenoBeueckue pacbl. OcCHOBHblE OONbLIIME pachkl: €BponeouaHas  (€BpasuiicKkasi), HEerpo-aBCTpajloOuHas
(’KBaTOpUANIbHAS), MOHT'OJIOUIHAS (a3MATCKO-aMEepUKaHCKasi). YepThl NpUCTIOCOOJEHHOCTU MPEACTABUTENICH YET0BEYECKUX
pac K yCJIOBHSIM cyliecTBOBaHUsA. EAMHCTBO yenoBedeckux pac. Kputuka pacusma.

JdemoHcTpanuu:

[Toptpetsr: ®@. Penn, JI. I1actep, A. . Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabmuupl u cxembl: «Bo3HukHoBeHHEe CoOJIHEUHOUN cucTeMbl», «Pa3BUTHE OpraHuyeckoro mupa», «PactutenbHas
KJIeTKa», « KuBOoTHas1 KieTkay, «lIpokaproTnueckas kiaeTka», « COBpeMEHHasl CHCTEMa OPraHu4YecKoro mupa», «CpaBHEHUE
aHATOMUYECKHUX YEPT CTPOCHHMSI YeIOBEKa U YeJIOBEKOOOPa3HbIX 00e3bsIH», « OCHOBHBIE MECTA MAJICOHTOJOTHYECKUX HAXOI0K
MIPEIKOB COBPEMEHHOIO 4YEJOBEKa», «/lpeBHenmme moan», «lpeBHue imoam», «llepBble COBpEMEHHBIE JIHOIWY,
«YenoBeueckue pace».

Oo6opynosanue: mynsixu «lIpoucxoxaeHue uvenoBeka» (OIOCThI ABCTPATONUTEKA, MUTEKAHTPONA, HEAaHJEpTaiblia,
KPOMaHBOHIIA), CJICTIKY WJIH U300paKeHUsI KAMEHHBIX OpYIui IEpBOOBITHOTO YelIoBeKa (KaMHU-YOIIEphl, pyouiia, ckpebia),
reoXpoHOJIOTHuecKas Tabnuia, Koekuus «PopMbl COXpaHHOCTH UCKOMAEMbIX KUBOTHBIX M PACTCHHID.



JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[TpakTuueckas padora Ne 1. «M3yueHne UCKOMaeMbIX OCTATKOB PACTEHUN U KUBOTHBIX B KOJIJICKITUSIX).

DKcKypcus «DBOIOLUSA OPraHUYECKOTO MUpa Ha 3eMJie» (B €CTECTBEHHO-HAYUYHbIN WM KPaeBEAUYECKUN My3€el).

Tema 3. Opranusmsl M OKpYysKamoas cpeaa.

DKoJorusg Kak HayKa. 3aJadyd W pa3feibl dKOJIOTMU. MeToabl SKOJOTHMYECKHUX HCCIEHOBAHUNA. JKOJOTMYECKOE
MHUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OMTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3/1yIlIHAs, [IOYBEHHAs, BHYTPUOPraHU3MEHHAS.

Oxonornyeckue  (akropel. Krnaccudukarus  sxosnorudeckux — (akTopoB: aOMOTHYECKHE, OHOTHUYECKHUE U
aHTPONOreHHbIE. JeficTBUE IKOIOTHYECKUX (PAKTOPOB Ha OPraHU3MBI.

AbGunotnyeckue (axkTophl: CBET, TeMIlepaTypa, BIaXHOCTb. Poromepuoausm. IlpucnocoOneHust OpraHu3MoB K
JNEUCTBUIO A0MOTHYECKUX (PaKkTOpOB. brosornyeckue puTMsl.

buotnueckue gakropsl. Buibl OMOTHYECKUX B3aUMOJECUCTBUI: KOHKYPEHIUHS, XUIIHUYECTBO, CHMOUO3 U €ro (hOPMBI.
[lapazutusm, Koomepamusi, MyTyajlu3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAINU3M, HEUTPAIHU3M.
3HaueHne OMOTUYECKUX B3aUMOJICHCTBUH JIJIsl CYLIECTBOBAHMSI OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTePUCTUKH monyysanuv. (OCHOBHBIE TIOKa3aTely MOMYJSIUUU: YHUCIEHHOCTh, IUIOTHOCT,
POXKJIa€MOCTh, CMEPTHOCTb, IPUPOCT, MUTpalysl. JJMHAMIKA YUCIIEHHOCTH NOMYJISIUU U €€ PeryJIsiusl.

JdemoHcTpanuu:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. ['ekkensb.

Tabmuusr u cxembl: kapta «IIpupoansie 30HBI 3emium», «Cpenbl OOMTaHUS OPraHU3MOBY», «DOTONEPUOIU3IMY,
«ITonmynsiumny, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYJISIUU HHPY30pUH-TYyheabKn», «[lumeBsie nemm.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlaboparopnas padota Ne 3. «Mopdosioruueckrue 0COOEHHOCTH PaCTEHUM U3 Pa3HBIX MECT OOUTAHUS.

JIaGoparopHas padota Ne 4. «BrnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuueckas padota Ne 2. «IToacuéTt MIOTHOCTH MOMYJISIIINI pa3HBIX BUOB PACTCHUI.



Tema 4. Coo01ecTBa 1 YK0JIOTHYeCKHE CHCTEMBI.

Coo0mecTBO oprann3mMoB — 6uoreHo3. CTpyKTypbl OMOIIEH03a: BUI0BAsI, MPOCTPAHCTBEHHAs, Tpodrudeckas (TuIeBas).
Bunei-nomunantel. CBsizu B OHMOLIEHO3E.

DKoJyioruueckre cucteMbl (skocucteMsl). [lonstue 06 skocucteme u O6uoreorieHo3e. OyHKIUOHATBHBIE KOMIIOHEHTHI
HKOCUCTEMBI: NMPOAYIEHTHI, KOHCYMEHTHI, pelylleHThl. KpyroBOopoT BEUIECTB U MOTOK SHEPTUU B IKOCUCTeME. Tpoduueckue
(nuuieBbie) ypoBHU 3KocucTeMbl. [lumieBsie nenu u cetd. OCHOBHBIE MOKa3aTelld IKOCUCTEMBI: Omomacca, MpPOIyKIIMs.
DKOJIOTUYECKHE MUpaMUAbl: TPOAYKIMHU, YUCIECHHOCTH, OnomMacchl. CBOMCTBA AKOCUCTEM: YCTOMYMBOCTb, CaMOPETYISLu,
pasButue. Cykueccus.

[TpuponHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOTO WJIM IIUPOKOJIUCTBEHHOIO JIeca.

AHTpPONOTrE€HHBIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3kocucTeMbl. buonornueckoe M XO034WCTBEHHOE 3HAYEHUE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

bropa3zHooOpasue kak (pakTop ycTOWYMBOCTH IKOCUCTEM. CoXpaHeHHe OMOJIOTMYECKOro pa3Hoo0pasus Ha 3eMIie.

VYuenue B. . Bepnaackoro o 6uocepe. ['panuiipl, coctaB u cTpykTypa 6uocdepsl. JKuBoe BEIECTBO U €r0 (PYHKIIUH.
Ocobennoctu 6rocdepsl Kak riao0ambHOM SKocUCcTeMbl. JIMHAMIYecKoe paBHOBECHE U 00paTHast CBs3b B Onocdepe.

KpyroBopoTbl BemecTB M OHMOTCOXMMHUYECKHE IMKJIBI AJIEMEHTOB (yIJIepoja, a3oTa). 30HaAJIbHOCTH OHOCHEpHI.
OcHOBHBIE OMOMBI CYIIIH.

YenoeuecTBO B Onochepe 3emin. AHTpONIOreHHble H3MeHeHus B Ouocdepe. ['1obdanbHbIe SKOJOTHYECKUE MPOOIJIEMBI.

CocymectBoBaHue Mpuposl U yenoBeuecTBa. Coxpanenue OuopazHooOpasusi Kak OCHOBA YCTOMUMBOCTU OHOChEpHI.
OcHOBa palMOHAILHOTO YNpPaBJICHUsS] NPUPOJHBIMH PECypcaMu U HMX HCIHOJIb30BaHUE. JlocTHMXKEeHHs] OMONOTMM M OXpaHa
PUPOJIBI.

JdeMoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmusr u cxemsl: «llumeBbie nenu», «buoreHos: coctaB u cTpykrypa», «lIpuponnbsie cooOmiectBa», «llenu
NUTaHUs», «DKOoJIoTHYecKas nupamuaa», «bruocdepa u yenosex», «IxocucTeMa MHUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO Jeca», «buoneHo3 BomoéMa», «ArpoueHos», «lIpuMepHble aHTPONOTr€HHBIE BO3ACHCTBUA Ha NPUPOLYY,



«BakHeime UCTOUHUKU 3arps3HEHUsT BO3JyXa W TPYHTOBBIX BOJ», «[louBa — BaxkHeWIas cocTaBiisitolias Ouocheps»,
«®DakTopbl Aerpananuu mouBy», «l[lapaukoBbii dddekT», «DaKkTOpbl pagTuOaKTHBHOTO 3arps3HeHHst Ouocdepb», «OOmmasn
CTpyKTypa Ouocdepbl», «Pactpocrpanenne xu3au B Onocdepe», «O30HOBEIN dkpaH ouochepri», «Kpyropopor yriiepoa B
ouocheper», «KKpyroBopot azora B mpupoe».

ObopynoBaHue: MOJeNb-aUIHKausa « Tunmuaasie OMOIEHO3bI», repOapuii «PacTuTenbHbIE COOOIIECTBaY, KOUIEKIIUN
«buorneHo3y», «Bpenureny BaXHEHITNX CETbCKOXO3SHCTBEHHBIX KYJIBTYpP», TepOapuH U KOJUICKIIMA PACTCHUN U KUBOTHBIX,
HPUHAIICKAIINAE K Pa3HBIM KOJIOTHYECKUM IpyIaM ofaHOro Buja, KpacHas kuura Poccuiickoit @enepannu, n300pakeHusI
OXPaHSEMBIX BHJIOB PACTCHUI U YKUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITIPOTPAMMBLI 110 BUOJIOTMMA HA BA30BOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHUN A

Cornacao ®I'OC COO, ycranaBiuBaroTcsi TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHSI 00YHAOIIUMUCS MPOTPAMM CPETHErO
oO1ero 00pa3oBaHus: JIMYHOCTHBIM, METAIIPEAMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIHYHOCTHBIX pPE3yIbTAaTOB OCBOCHUSA Mpeamera «buonorus» BBIIEICHBI CIEAYIOIIUE COCTABJISIONIMUE:
OCO3HaHUE 00YYaIOIMMHUCS POCCUMCKON IpaskIaHCKOW UACHTUYHOCTH — FOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSTEIILHOCTH
U CaMOOTIPE/ICICHUI0, HATMYKME MOTUBALIUUA K OOYYEHHIO OMOJIOTHH, IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUIM
JUYHOCTHA HA OCHOBE KJIIOYEBBIX IIEHHOCTEW M MCTOPUYECKUX TPAJAMUIIMK pa3BUTHS OUOIOTHYECKOTO 3HAHUS, TOTOBHOCTh U
CIIOCOOHOCTh  OOYYAlOLIUXCS PYKOBOJCTBOBATHCA B CBOEH JIEATEIBHOCTH IEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMH,
MPUCYIIUMU CUCTEME OMOJIOTHYECKOTro 00pa30oBaHusl, HATMYKME IKOJIOTUUECKOTO MPABOCO3HAHMUSI, CHIOCOOHOCTU CTaBUTH LIEJIH
U CTPOUTH )KU3HEHHBIC IIAHBI.

JIM4HOCTHBIE PEe3yNbTaThl OCBOCHHUS TpeaMmeTa «bUONOTHsS» JOCTUTalOTCs B €AMHCTBE YYEOHOW M BOCIUTATEIHHOM
JNEATEIbHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUUCKUMHU COLUHOKYJIBTYPHBIMHU, HCTOPUYECKUMH M JTYXOBHO-
HPABCTBEHHBIMU I1IEHHOCTSIMHU, MPUHSTHIMH B OOIIECTBE MPaBWJIAMU U HOpPMaMHU TMOBEICHUS U CIIOCOOCTBYIOT Mpolieccam
CaMOMO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHSI, PA3BUTUSI BHYTPEHHEW MO3ULWH JIUYHOCTH, MATPUOTU3MA, YBAKECHUS K
3aKOHY U TPABOMOPSJIKY, YEJIOBEKY TpyJa M CTaplieMy MOKOJICHUIO, B3aMMHOTO YBa)KCHHUS, OEpPEKHOTO OTHOIICHHS K
KYJIbTYPHOMY HACJIEOUI0 U TPAAULMAM MHOTOHAMOHAIBHOIO Hapona Poccuiickon denepannu, OpuUpoOI€ U OKPYXKAKOLIEH
cpene.

JIngyHOCTHBIE PE3yNbTaThl OCBOCHUS Y4eOHOTO MnpeaMera «bruonorusy MO0KHBI OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh
oOy4Jaronmxcsit PyKOBOJCTBOBATHCA CPOPMUPOBAHHOW BHYTPEHHEW TMO3WIIMEH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAllU{, TIO3UTHUBHBIX BHYTPEHHHX YOEXKICHHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IICHHOCTSAM POCCHUHUCKOTO
oOIIiecTBa, paclupeHne XKU3HEHHOTO OMbITa W OMbITA JACSATEIHPHOCTH B MPOIECCE peaTu3allii OCHOBHBIX HaIpaBJICHUI
BOCIUTATENIbHOM JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:



1) rpa:kIaHCKOr0 BOCIIMTAHHUS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMK OOYYaOIIErocsi KaKk aKTUBHOIO M OTBETCTBEHHOI'O YJIEHa POCCHUHCKOIO
00IIIeCTBa;

OCO3HaHUE CBOMX KOHCTUTYLMOHHBIX MPAB M 00S3aHHOCTEN, YBaXKCHUE 3aKOHA U IIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW AESATEIBHOCTH TPHU CO3JAHUU YUYEOHBIX MPOEKTOB, PEIICHWU YYEOHBIX H
MO3HABATENBbHBIX 33/1a4, BBITIOJHEHUN OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OIPEAENIATh COOCTBEHHYIO MO3UIIMIO MO0 OTHOILIEHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATS €€;

YMEHHME YYUTHIBATH B CBOUX JCHCTBUSIX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO B3aMMOJICUCTBUSL JIOJICH C Pa3HBIMHU
yOCXKACHUSAMHU, KYJIbTYPHBIMU IEHHOCTSIMU U COLUAJIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHMYECTBY B IMPOIECCE COBMECTHOTO BBIMIOJIHEHMS] Y4E€OHBIX, I103HABATECNIBHBIX W
MCCJIEIOBATENbCKUX 3a/ad, YBAXUTEIHHOTO OTHOIICHHS K MHEHHIO OMNIOHEHTOB IMPU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTbH K TYMAHUTAPHON U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPaKIaHCKOW WIAECHTUYHOCTH, TMATPHUOTHU3MA, YBAXKEHUS K CBOEMY HapoJly, YyBCTBa
OTBETCTBEHHOCTHU nepes POauMHONM, ropaoCcTH 3a CBOM Kpaul, CBOK PONIMHY, CBOM A3BIK M KYJBTYPY, IIPOLLJIOE U HACTOSLIEE
MHOTOHAllMOHaJIbHOTrO Hapoaa Poccnu;

IIECHHOCTHOE OTHOIICHHE K MPUPOAHOMY HACIEIUI0O W TaMITHUKAM TPUPOABI, JOCTIXKEHUsIM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ] POCCHMCKUX YUYEHBIX B CTAHOBJICHHE M Pa3BUTHE OHMOJOTWHU, MOHUMAHUS 3HAYCHUS
OMOJIOTHY B TTIO3HAHHUH 3aKOHOB TIPUPOJIBI, B KU3HU YEIOBEKA M COBPEMEHHOTO 00IIEeCTBa;

uzeitHas yoexaEHHOCTb, TOTOBHOCTD K CIY>KE€HHUIO U 3anuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAlMIO0 U MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPAaBCTBEHHbIE
HOPMBI U [IEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;



OTBETCTBEHHOE OTHOIIICHHE K CBOMM DPOIHUTEINSM, CO3JaHHIO CEMbH Ha OCHOBE OCO3HAHHOTO TPHUHATHS IICHHOCTEH
CEMEIHOM XKM3HU B COOTBETCTBHHU C TPAIUIIMSIMKU Hapo10B Poccuu;

4) 3¢TETHYECKOT0 BOCITUTAHUS:

ACTETUYECKOE OTHOIIECHHWE K MUPY, BKIIIOYAs ICTETUKY OBbITa, HAYYHOTO W TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/A,
OOIIIECTBEHHBIX OTHOIICHHUIA;

OHUMaHHE IMOIIMOHALHOTO BO3/ICHCTBHUS KUBOU MTPUPOJBI K €€ IICHHOCTH;

TOTOBHOCThH K CAMOBBIPQKCHUIO B Pa3HBIX BUJaX UCKYCCTBA, CTPEMIICHUE TIPOSIBIIATH Ka4eCTBAa TBOPUYECKON TUIHOCTH;

5) puzuveckoro BocnuTaHus, GoOpMUPOBAHMS KYJLTYPHI 3I0POBbSI M IMOLUMOHAIBHOTO 0JIArONOJIYYHs:

MMOHMMAaHUE U peau3alus 3J0pOBOro U 0€30MacHOro 00pas3a >KU3HU (3I0POBOE MUTAHUE, COOTIOJICHUE TUTUEHUYECKHUX
MpaBuJ U HOPM, COANaHCUPOBAHHBIM PEXUM 3aHATHUM WU OT/AbIXA, peryisipHas ¢u3uueckas aKTHUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY 3710POBBIO;

MOHUMaHWE TICHHOCTH TPABWI WHIAMBUIYATBHOTO ¥ KOJUICKTHBHOTO O€30MacHOTO TIOBEACHUS B CHTYaIUsX,
YTPOXKAIOITUX 3I0POBBIO U )KU3HU JTFOJCH;

OCO3HAHME TMOCISACTBUN U HENPUITHS BPSIHBIX MPUBBIYCK (YIIOTPEOICHUS aIKOT OIS, HAPKOTUKOB, KypEHHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI10JII00HE;

TOTOBHOCTh K AaKTUBHOW JCATEIBHOCTH TEXHOJOTHYECKOH W  COIMAIBHOW HAIPaBICHHOCTH, CIIOCOOHOCTH
WHUIIMAPOBATH, TUTAHUPOBATh U CAMOCTOSTEIILHO BBITIOJIHATH TAKYIO JEATCILHOCTD;

UHTEPEC K pa3audHbiM chepam npodecCuoHaNIbHON JesTEIbHOCTH, YMEHNUE COBEPIIATh OCO3HAHHBIN BBHIOOP Oyyiien
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHbL;

TOTOBHOCTH ¥ CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MIPOTSHKEHUH BCEH JKU3HMU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTUYECKH 1E€JIECO00pa3HOE OTHOIICHNUE K MPUPOJIC KaK UCTOUHUKY KU3HHU Ha 3eMIle, OCHOBE €€ CYIIIeCTBOBAHNUS,

MOBBIIIIEHUE YPOBHS 3KOJIOTUYECKOW KyJIbTYphl: MPUOOPETEHHE OIbITa IUIAHUPOBAHUS TOCTYNKOB M OIIEHKH HUX
BO3MOKHBIX MOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CpeIbl;

0CO3HaHHE III00ATIBHOTO XapaKTepa IKOJIOTHUUECKUX MPOoOIeM U yTeH UX PEIICHHUS;



CIIOCOOHOCTh HCIIOJIB30BaTh MpUOOpETaeMble NMPU W3YYEHMHM OMOJIOTMM 3HAHUS M YMEHHUS IpU pPEUIeHHH NpodiieMm,
CBSI3aHHBIX C pallMOHAJIbHBIM IPUPOAOIOJIB30BaHUEM (COONIOACHUE MpaBW MOBEACHUS B IPHUPOJE, HANPABICHHBIX Ha
COXpPaHEHHE PAaBHOBECHUS B IKOCHCTEMAX, OXpaHy BHJIOB, SKOCUCTEM, OMOC]ephI);

AKTUBHOE HENPUATHE JCUCTBHM, NPUHOCAIIMX BPEH OKPYXKAIOIIEH IPUPOAHOW Cpene, YMEHHME IPOrHO3UPOBATH
HEOJAaronpUsITHBIE KOJOTHYECKHE MTOCIEACTBUS NPEAIPUHUMAEMBIX IEUCTBUN U IPEJOTBPAIATh UX;

HaJU4Yue Pa3BUTOIO SKOJIOTUYECKOTO MBIIIJIECHUS, SKOJOIMYECKON KYJIbTYPBI, ONBITA IEATEIBHOCTH JKOJIOIHYECKOU
HaIIpaBJICHHOCTH, YMEHHUSA PYKOBOIACTBOBATHCA HMMU B II03HABATEIbHOM, KOMMYHMKATMBHOW M COLIMAJIBHON IIPAKTHUKE,
TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN ACSITEIBHOCTH HKOJOTHUECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI'0 NNO3HAHUSA:

c(OPMUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAyKH U OOIIECTBEHHOM
IPAKTUKU, OCHOBAHHOI'O HA AMAJIOTE KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPLIEHCTBOBAHUE A3BIKOBOW M YUTATENBCKOU KYJIBTYPBI KaK CPEICTBA B3aUMOJCHUCTBUS MEXKIY JIIOIbMU U MO3HAHUS
MHpA;

MMOHUMaHUE CHelu(PUKH OHOJOTUM KaK HAyKW, OCO3HaHHUS €€ pond B (OPMUPOBAHMM DPALMOHAIBHOTO HAYYHOIO
MBIIICHHS], CO3JaHUH LIEIOCTHOTO MPEICTABICHUS 00 OKpY’KaIOIEeM MUPE KaK O €IMHCTBE IPUPO/IbI, YEIOBEKa U 00IECTBa,
B [IO3HAHUH NPUPOAHBIX 3aKOHOMEPHOCTEHN U PEeIIeHUH MPOOJIeM COXpaHEHUsI IPUPOTHOTO PAaBHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OMOJIOTMM JUIsl COBPEMEHHON LMBWIM3ALMU: OOECIEYEHUsT HOBOTO YPOBHSI Pa3BUTHS
MEJUIMHBI, CO3aHIE NEPCIEKTUBHBIX OMOTEXHOJIOTHI, CHOCOOHBIX pelIaTh PECYpCHbIE MPOOJIEMBI pa3BUTHS YEJIOBEUECTBA,
MOMCKa MyTeH BbIXOAA M3 TJI00ANbHBIX IKOJOTHYECKUX MpoOsieM U obecreyeHus nepexofa K yCTOHYMBOMY pPa3BUTHIO,
paloHaIbHOMY UCTIOJIB30BAHUIO PUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHOJOTMYECKMX 3HAHWUN B LEJNSAX MOBBIIIEHHUA OOUIEH KyJIbTYypbl, €CTECTBEHHO-
Hay4YHOW IPaMOTHOCTH, KaK COCTAaBHOM 4acTH (DYHKIIMOHAIBHON IPAMOTHOCTH 00yYaromuxcs, GopMupyeMoi Mpu n3y4eHuu
OnoJoruy;

MOHMMAHHUE CYIIHOCTH METOJIOB IO3HAHUS, MCIOJB3YEMBIX B €CTECTBEHHBIX HAayKax, CIHOCOOHOCTH HCIOJIb30BaTh
NoJTydyaeMble 3HaHUs 171 aHAJIN3a U 00BICHEHUS SBJICHUM OKPY>KAIOIEro MUpPa U MPOUCXOSAIINX B HEM U3MEHEHUN, YMEHNE
nenatb 000CHOBAaHHBIE 3aKIIOYEHUSI HA OCHOBE HAYYHbBIX (DAKTOB M MMEIOLIMXCS IAHHBIX C LIEJIBbIO MOJIYYeHUS IOCTOBEPHBIX
BBIBO/JIOB;



CITOCOOHOCTh CAaMOCTOSTEIILHO HMCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS IJIA PCIICHUA HpO6HCM B PCAIbHBIX JKNU3HCHHBIX
CUTyaluAax,

OCO3HaHUC ILCHHOCTHU Haquoﬁ ACATCIbHOCTH, TOTOBHOCTL OCYHICCTBIIAATL IPOCKTHYIHO W HCCICA0OBATCIBCKYIO
ACATCIIbHOCTh HHAWBUAYAJIbHO U B I'PYIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06pa3013aHH}0 141 CaMOO6p8,30BaHI/II-O, K aKTUBHOMY IIOJYYCHHUIO HOBBIX
3HAHUH MO0 OMOJIOTHU B COOTBETCTBHH C JKM3HCHHBIMHU HOTpG6HOCT§IMI/I.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOEHUS y4eOHOro npeamera «bruonorus» BKIIIOYAIOT: 3HAUMMbIE 111 (DOPMUPOBAHUS
MHUPOBO33pEHUSI  OOYYAIOIIUMXCS MEXKIUCUUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOUIEHAYyYHbIE TOHSATHS, OTpa)karouue
LEJIOCTHOCTh HAyYHOUM KapTUHBI MUpa U CIIELU(PUKY METO/I0B TO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO,
SHEprus, sIBJICHUE, MPOLIECC, CUCTEMA, HAYUHBIN (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIEI0BAHNUE,
HaONIONEHHE, H3MEPEHHUE, OKCIIEPUMEHT U JpYTuX), YyHHUBEpcalbHble YydeOHbIE JecTBUS  (IIO3HABaTEJbHEIE,
KOMMYHUKAaTUBHBIE, PETYJISTHUBHBIE), oOecreynBaomme (HopMUpOBaHHE (DPYHKIIMOHATBHOM TPaMOTHOCTH M COLMAJIBHOU
KOMIIETEHIIMM ~ OOYYalolllUXCs, CHOCOOHOCTh  OOYy4YaloIIMXCA  HKCIOJb30BaTh  OCBOEHHBIE  MEXKIUCUUILTMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHbIE yueOHbIE AEHCTBUS B MO3HABATEIBHON M COLMAIBHOMN MPAKTHKE.

MetanpeameTHble pe3yiabTaTbl OCBOSHHS MPOTpaMMbl CPETHETO OOIIET0 00pa30BaHus JOKHbI OTPaXKaTh:

OByajieHue YHHMBEPCAJbHbIMHM Y4eOHbIMH MIO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a30BbI€e JJOTHYECKHE e CTBHA:

CaMOCTOSITENIbHO (POPMYJIMPOBATH U aKTYaJIU3UPOBATH MTPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh IPU OCBOEHUMM 3HAHUU MPUEMBI JIOTMYECKOTO MBINUICHHs (aHainW3a, CUHTE3a, CpPaBHEHMS,
KiIaccuukanuu, o0OOLIEHUS), PACKPBIBaTh CMBICH OHMOJOTMYECKUX MOHATUMA (BBIIETSATh MX XapakTEepHbIE MpPU3HAKH,
YCTaHaBJIMBATh CBSI3U C APYTUMH MOHATUSIMHU);

ONpENENATh LEAN AEATENbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPHUM HUX JOCTHIKEHUS, COOTHOCUTH pE3YJbTaThl
JEATENBHOCTH C IMTOCTABICHHBIMU LIETISIMU;

MCIIOJIb30BaTh OMOJIOTMYECKHE MOHATHS 7151 O0BsICHEHUS (DAKTOB U SIBICHUM KUBOI MPUPOIBL;



CTPOUTH JIOTUYECKUE PACCYXAEHUSA (MHAYKTHUBHBIC, JECTyKTHUBHBIC, 10 aHAJIOTWH), BBIABIATH 3aKOHOMEPHOCTU U
IPOTUBOPEYHSI B pACCMATPUBAEMBIX SIBICHUSAX, (POPMYJIUPOBATH BHIBO/BI U 3aKIOUCHHUS;

IIPUMEHATh CXEMHO-MOJEINIBHBIE CPEACTBA ISl MPEICTABICHUSA CYIIECTBEHHBIX CBSA3€H M OTHOLIEHUN B H3Y4YaeMBbIX
OMONOTHYECKUX OOBEKTaX, a TakkKe MNPOTHUBOPEUYUN PpA3HOTO pOJa, BBISBICHHBIX B PA3IWYHBIX HH(GOPMAIMOHHBIX
UCTOYHUKAX;

pa3palaThiBaTh IUIAH pELIEHHUs] NPOOJEMBbl C yYETOM aHaJIM3a HMMEIOIIMXCS MaTepUalbHBIX M HEMAaTepHaIbHbBIX
pecypcoB;

BHOCHUTbH KOPPEKTHUBBI B JAECATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM, OLIEHUBATH PUCKHU ITOCIEACTBAN
NEATEIIBHOCTH;

KOOPAMHUPOBATH U BHIIOJIHATH padOTy B YCIOBUSAX PeajIbHOI0, BUPTYaIbHOIO U KOMOMHHUPOBAHHOTO B3aUMOICUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BJIQJIETh HABBIKAMHU YYEOHO-MCCIENIOBATENbCKOW M TPOEKTHOM JEATEIbHOCTH, HABbIKAMHU pa3pelieHHs] MpoOJeM,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITENIbHOMY MOHMCKY METOJOB PELIEHUS MPAKTHYECKUX 3a/ad, NPUMEHEHHIO
Pa3JIMYHBIX METOAOB IIO3HAHMS;

UCIOJIb30BaTh Pa3IMYHbIC BUJIbI AESATEIHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALH, IPEOOPa30BAHUIO
Y IPUMEHEHUIO B YUEOHBIX CUTYyallUsAX, B TOM YUCJIE MPU CO3JaHUU YUYEOHBIX U COLIMATIbHBIX MPOEKTOB;

(OopMHpPOBATh HAYYHBIN TUI MBILUIEHUS, BIAI€Th HAYYHOU TEPMUHOJIOTHEN, KIIFOUEBBIMU MOHATUAMHA U METOAAMMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTENIbHOM 1EATEIbHOCTH U dKU3HEHHBIX CUTYaIUsX;

BBISBJISIT IIPUYMHHO-CIICICTBEHHBIE CBSA3M U aKTyaJIM3UPOBATH 3a7ady, BBIABUIATh TMIIOTE3Yy €€ PELICHUSA, HAXOIUTh
apryMEHTBI JUIs JJOKA3aTeIbCTBA CBOMX YTBEPKICHNM, 3aaBaTh IAPAMETPBI U KPUTEPUU PEILLICHHUS;

AaHaJM3UPOBaTh IMOJYYEHHBIE B XOJI€ PELICHUS 3aJadd pe3yJbTaTbl, KPUTHYECKH OLIEHUBATh HMX JIOCTOBEPHOCTb,
IIPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISATH 1IeJIEHANIPABICHHBIN MOUCK MIEPEHOCa CPEICTB U CIIOCOOOB ACHCTBHS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTDh 3HAHUS B TO3HABATEIbHYIO U IPAKTUYECKYIO 00JIACTH KUZHEEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;



BBIIBUTaTh HOBBIE WJEH, IIpeajaraTb OpPUTHMHAJIbHBIE IOAXOAbl M PpEUIEHMs, CTAaBUTh MpoOJeMbl M 3ajaud,
JOITyCKAIOLIUE aJIbTEPHATUBHBIE PEIICHHUS.

3) paGora ¢ uHpopManHen:

OPUEHTHPOBAThCS B PA3IMYHBIX HCTOYHMKAX HHGpoOpManuu (TEeKCTe y4eOHOro mocoOus, Hay4YHO-TIOMYISIPHOU
JaUTepaType, OMONOIMUECKUX CJIOBApsiX U CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax AaHHBIX, B VHTepHETE), aHAIM3UPOBATH
UHPOpMALIMIO  PAa3IMYHBIX BUAOB U (GOPM IPEJICTaBICHMS, KPUTUYECKH OLEHUBaTh €€ JOCTOBEPHOCTh M
HENPOTUBOPEUYUBOCTH;

dbopMyIUpOBaThH 3alPOChl U MPUMEHATH PA3JIMUHbIE METOABl MPHU MOUCKE U OTOOpe OUOJIOrHuYecKoil MH(poOpMaIuu,
HEOOXOIMMOM JIJIsl BHITIOTHEHUS YYEOHBIX 3a/1ad4;

npuoOpeTaTh ONBIT UCHOJIb30BaHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMH, COBEPIIEHCTBOBATH KYJbTYpPY
AKTHBHOTO MCIIOJIb30BAHMSI PA3JINYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPATh ONTHMANIbHYIO (hOpMY MpeacTaBieHuss OUoNorudyeckoil mHopmanuu (cxemsl, rpaduki,
IUarpaMmbl, TaOJIUIbI, PUCYHKHU U APYTOE);

MCIIOJIb30BaTh HAYYHBIM S3bIK B KAayecTBE CpeACTBa INpU padoTe ¢ OMOJIOrMyecKod HH(OpMalMei: MPUMEHSTH
XUMHUYECKUE, (PU3HUECKUe U MaTeMaTU4YeCKUe 3HaKU U CUMBOJIBI, (hOpMyJibl, aOOpeBHaTypy, HOMEHKIIATypy, UCIIOIb30BaTh U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISAHOCTH;

BJIa/IETh HABBIKAMU PACHO3HABAHUA U 3aIUTHI HHGOpMAaLMK, HHPOPMALMOHHON 0€30MacCHOCTH JTUYHOCTH.

OByajieHUe YHMBEPCAJbHBIMM KOMMYHUKATHUBHBIMHM 1eCTBUSIMU:

1) o0menue:

OCYIIECTBIISATh KOMMYHHUKAIIMU BO BCEX cpepax »KM3HU, aKTUBHO y4acCTBOBATh B IMAJIOre WM AUCKYCCUU IO CYILECTBY
oOcyxxnaemMoil Tembl (YMEHHME 3aJaBaTh BOIPOCHI, BBICKA3bIBaTh CY>KICHHS OTHOCHUTEIBHO BBIMIOJIHEHUS TpeasiaraeMoi
3a/layy, YYUTHIBATh HHTEPECHI U COTIACOBAHHOCTD MO3UIIMM IPYTUX YYACTHUKOB JUAJOra WA JUCKYCCUN);

pacno3HaBaTh HEBepOaJbHbIE CpEACTBA OOILEHUS, MOHUMATh 3HAYEHUE COLMUAIBHBIX 3HAKOB, MPEANOCHIIOK
BO3HUKHOBEHUSI KOHQIMKTHBIX CUTYallMil, yMETh CMAT4aTh KOH(DIUKTHI U BECTU TIEPETOBOPHI;

BJAJIeTh Pa3IMYHBIMU CIIOCOOAMU OOIEHUS M B3aUMOJCIHCTBHS, MOHMMATh HAMEPEHUs APYTUX JIOACH, MPOSBIATH
YBaXUTEIHHOE OTHOILIEHHE K COOECEAHUKY U B KOPPEKTHOU (hopme GOopMyIHpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3J1araTth CBOIO TOUKY 3PEHUS C UCIIOJIb30BAaHUEM SI3bIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eATeJIbHOCTD:



MOHUMAaTh W WCIIOJH30BAaTh MPEUMYINECTBA KOMAHTHOW W WHIWBHIYaTbHOW paOOTHI MPH PEHICHHH OWOJIOTHYECKOM
po6IeMbl, 000CHOBBIBATH HEOOXOAMMOCTh TIPUMEHEHHS TPYMIIOBLIX ()OPM B3aUMOJICHCTBHUS IIPH PEIICHUHU YIeOHOH 3a1a4u;

BBIOMPATh TEMATHKY W METOJBI COBMECTHBIX MEHCTBHMA ¢ yIETOM OOIIMX MHTEPECOB M BO3ZMOKHOCTEH Ka)JIOTO UJICHA
KOJUICKTHUBA;

NIPUHAMATH IIEJI COBMECTHOH JEATEIHHOCTH, OPTraHWU30BBIBATH W KOOPAMHUPOBATH ICHCTBHUS MO €€ JOCTHKCHHIO:
COCTaBIISITh TUIAH JEHCTBHUH, pacmpeneNsiTh pojid ¢ y4€TOM MHEHUH yYaCTHUKOB, OOCYXKIaTh pPE3ylbTaThl COBMECTHOM
paboTHI;

OIICHWBATh KAauyeCTBO CBOETO BKJaJa W KaXKIOTO yYaCTHHKA KOMaHIbI B OOMIMI pe3yiapTaT IO pa3paboTaHHBIM
KPUTCPHUSIM;

npeajiaraTh HOBbIE IPOEKTHI, OLICHUBATh UECH C MO3UIIUN HOBU3HBI, OPUTMHAILHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYIIECTBJISITh TO3UTHUBHOE CTPATETUYECKOE IMOBEJACHUE B PA3JIMYHBIX CHUTYallUSX, MPOSIBISATH TBOPUYECTBO W
BOOOpakeHne, OBITh HHUITHATHBHBIM.

OBiaieHUe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH ACHCTBUSMMU:

1) camoopraHu3anms:

HCIIOJIb30BaTh OMOJOTMYECKHUE 3HAHUS JJI BBISABICHUS POOJIEM U UX PEUICHUS B KU3HEHHBIX U YUEOHBIX CUTYalUsX;

BBIOMpPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUI 1I€JIEBBIE M CMBICJIOBBIE YCTAHOBKM B CBOMX JEMCTBUSX M MOCTYIKAX IO
OTHOLLIEHUIO K JKMBON IIPUPOJIE, CBOEMY 30POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYUIECTBIIATh MO3HABATENbHYIO JI€ATEIbHOCTh, BBISBIATH NMPOOJEMBbI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIE 33aJ]Ja4M B 00pa30BaTEIbHOMN 1€ATEIHHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSTENIbHO COCTABJISITH TUIAH PEIIEHUs MPOOJIEMbI ¢ YIETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3ZMOYKHOCTEM
Y NIPEANOYTEHUN;

JABATh OLICHKY HOBBIM CHUTYaLHsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;



CIOCOOCTBOBATh (OPMHUPOBAHHIO M TPOSIBICHUIO IIUPOKOH SPYIUIMH B Pa3HbIX O00JACTAX 3HAHWUM, MOCTOSHHO
HOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHTYaIlMsIM, BHOCUTH KOPPEKTHBBI B JCSATCIBHOCTH, OIICHHBATh COOTBETCTBHE PE3yJIHTaTOB
TCIISM;

BJIaJICTh HaBbIKAMH [TO3HABATEIBHON pe()ICKCHH KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUN M MBICIUTEIBHBIX MTPOIECCOB,
UX Pe3yJIbTaTOB U OCHOBAHUM, UCIIOJIB30BATh MPUEMBI Pe(IICKCUU JIJIsl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHHUS 10 UX CHIDKECHUIO;

MPUHUMATh MOTHBBI M apT'YMEHTBI JPYTHX MPU aHAIHU3E PE3yJIbTaTOB JICITCIbHOCTH;

3) npuHsATHE ceOsl U APYTHX:

NPUHUMATH CeOsl, TOHUMAsi CBOM HEJIOCTATKH U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apTYMEHTBI JPYTHUX MPU aHAJIA3E PE3yJIbTaTOB JCITCILHOCTH;

MpHU3HABaTh CBOE MIPABO W IPABO JAPYTUX HA OINOKU;

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MU C TTO3UIMH JIPYTOro YeIIOBEKA.

HHPEAMETHBIE PE3YJIBTATBI

[IpenmetHbie pe3ynbraThl ocBoeHUs nporpammbel COO no Ouosornu Ha 6a30BOM ypOBHE BKIIIOUAIOT crielu(UUYEcKue
uist yueOHoro mnpeamera «buosorusy» Hay4yHble 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUIl MO OCBOEHUIO, MHTEPIPETALMHU U
npeoOpa30BaHUI0 3HAHWM, BUABI JEATEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHMS M NMPUMEHEHUIO 3HAHUW B Pa3IMYHBIX
Y4EOHBIX CUTYyaIlUsAX, a TaKKE B pealibHbIX >KU3HEHHBIX CUTYAIUAX, CBSA3aHHBIX ¢ Owojorueil. B mporpamme mpeameTHbIe
PE3yNbTAThI IPEACTABJICHBI TIO TO1aM O0yUYEHUS.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOTo npenmMera «buosnorusy ¢ 10 knacce NOIKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUW O MECTe€ W pOJIM OHMOJOTMM B CHUCTEME HAyYHOIO 3HAHMSI €CTECTBEHHBIX HAYyK, B
(bopMHUPOBaHUM COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHUHBI MHpPa U HAyYHOIO MHPOBO33PEHHUSI, O BKJIAJIe POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKITMOHATHHONW TPAMOTHOCTH YETIOBEKA JIJISI PEIICHUS KU3HECHHBIX
3a1ad4;



yMEHHUE PACKphIBaTh COJIEpKaHUE OMOJOTMYECKUX TEPMHUHOB M TOHSTHM: >KH3Hb, KIJIETKAa, OpPraHu3M, MeTaboJIu3M
(oOMeH BemiecTB M IMpEBpalleHHE HSHEPruu), roMeocTa3 (CaMOpPEryJsius), YpOBHEBash OpraHMU3alusi >KUBBIX CHCTEM,
CaMOBOCITPOU3BEIeHUE (PENPOAYKIIHS ), HACIEACTBEHHOCTh, HK3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHE WH3/araTh OWOJOrMYecKhe TeOopuu (KJIETOYHAas, XpOMOCOMHas, MyTal[MOHHas, IEHTpajbHas JI0TMa
MoJIeKyJIsipHOM Ouosnorun), 3akoHbl (I'. Menaens, T. Moprana, H. Y. BaBunoBa) u ydeHus (0 meHTpax MHOrooOpaszus u
IPOUCXOXKIEHUS KYJIbTypHbIX pacTeHuit H. 1. Bapunosa), onpeaenstb rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM,;

yMEHHUE BJIaJIeTh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOIIOJCHUE U OMMCAHUE MKUBBIX CHCTEM, MPOIIECCOB U
SBIICHUH, OpraHU3aIisl U MPOBEJCHHE OMOJIOTHYECKOTO IKCIEPUMEHTA, BBIABI)KCHUE THUIIOTE3bI, BHIABICHHE 3aBHCUMOCTH
MEXIy HCCIEAYEMbIMH BETUYMHAMU, OOBSICHEHHE MOyUYEHHBIX PE3yJIbTaTOB, UCTIOIH30BAaHHBIX HAYYHBIX MOHITHMA, TEOPHUIl
Y 3aKOHOB, YMEHHE JIe1aTh BHIBO/IBI HA OCHOBAHUH MOJyUYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIICIATh CYUIECTBEHHBbIE IPU3HAKM BHUPYCOB, KJIETOK NPOKAPUOT M HYKAPUOT, OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOCHHOCTH MPOIIECCOB: 0OMEHa BEIIECTB M MPEBPAILCHUS YHEPTHH B KJIETKe, (DOTOCHHTE3A,
IUIACTUYECKOTO Y DHEPreTUYECKOT0 OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a, OIUIOJOTBOPEHUS, Pa3MHOXKEHUS,
WHJUBUIyaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTEHE3);

YMEHHE MPUMEHSTHh IMOJIyY€HHbIE 3HAHUS JUIsI OOBSACHEHUS OMOJIOrMUECKHUX IMPOLIECCOB M SIBICHUM, ISl MPUHATHUS
NPAKTUYECKUX pEIICHUH B TMOBCEAHEBHOM JXU3HU C LIEJbI0 OOecredeHus Oe30MacHOCTH CBOErO 3/0POBbS U 3I0POBbS
OKpY)KaIOIUX JIIOJIeH, COONIONEHHS HOPM TPaMOTHOTO TMOBEACHHUS B OKpYXAlolled NPUPOAHON Cpeae, MOHUMaHHUE
HEOOXOJUMOCTH HWCIOJIb30BaHUS JOCTWKEHUH COBPEMEHHOW OHOJNOTMM W OHMOTEXHOJOTHHA [JIsl PalMOHAIBHOTO
MPUPOIOTIOIB30BAHUS;

YMEHHUE pellaTh 3JEMEHTApHblE TE€HETHMUYECKHE 3a/Jayd Ha MOHO- U JUTMOPUIHOE CKpELIMBaHUE, CIEIJIEHHOE
HACJIEOBaHUE, COCTaBIIATh CXEMbl MOHOTMOPHIHOTO CKpEIMBaHUS Ui TpEeACKa3aHUs HACJIEJOBaHMS TMPU3HAKOB Y
OpTraHHU3MOB;

YMEHHUE BBINONHATh JA0OpPATOPHBIE W MpPaKTHUYECKUEe paboThl, cOOM0NaTh MpaBWwia Hpu paboTe ¢ Y4YEOHBIM H
1a60paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OLICHUBAThb U HHTEPIPETUPOBATh MH(GOPMAIMIO OHOJIOTHYECKOrO COJACP>KAHUS, BKIIOYAIOIIYIO
TMICEBJIOHAYYHbIC 3HAHUS U3 PA3INYHBIX HCTOYHHUKOB (CPEICTBA MAacCOBOM MH(POpPMAIIMHU, HAYIHO-TTOMYJISIPHBIE MaTepUAIIbI),
ATHUYECKHE aCTIEKThl COBPEMEHHBIX UCCIIEIOBAaHUI B OMOJIOTHUH, MEIUIIMHE, OMOTEXHOJIOTHH;



yMEHHUE CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001as OMOJOTUYECKYI0 HH(OpMAIUIO U3
HECKOJIbKUX UCTOYHUKOB, FPAMOTHO MCIOJIb30BaTh MOHITUIHBIN anmapaT OUOIOTHH.

[IpenmeTHbIC pe3yapTaThl OCBOCHUS yueOHOTO npenmMeta «buomnorusy ¢ 11 knacce NOIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE W POJU OHOJOTMM B CHCTEME HAy4YHOTO 3HAHMSI ECTECTBEHHBIX HAyK, B
(hopMHUPOBaHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHUHBI MHpPa U Hay4HOTO MHPOBO33PEHHUSI, O BKJIaJI€ POCCUMCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHH, GYHKIMOHATBHOW TPAMOTHOCTH YENIOBEKA JIJIsl PEIICHUS KU3HEHHBIX
3a/1ad;

YMEHHUE DPACKpbIBaTh COAEPKaHHE OMOJIOTMYECKUX TEPMUHOB M MOHATHIA: BUJA, MOMYJSALHS, F€HOPOHI, 3BOJIIOIMS,
JIBIDKYIIME CWIbl ((PaKTOPBI) IBOIIOLMM, TPUCIOCOOJIEHHOCTh OPTraHU3MOB, BUJI000pa30BaHUE, IKOJIOTHYECKHE (DAKTOPHI,
HKOCUCTEMA, IPOAYLEHThI, KOHCYMEHTBI, PEIYLIEHThI, LIENIU TUTaHUsI, SKOJIOTMYecKas MupaMuia, OnoreoreHos, ornocdepa;

YMEHHE U3Jaratb OMOJOrHYecKue Teopuu (3BosonuoHHas Teopus Y. JlapBuHaA, CUHTETHYECKass TEOPUs IBOJIIOLMH),
3aKOHBI M 3aKOHOMEPHOCTH (3apoabiieBoro cxonactsa K. M. bapa, uepeioBanus ri1aBHbIX HallpaBiI€HUH U MyTEW SBOIIOLUN
A. H. CesepruioBa, yuenus o 6uochepe B. 1. BepHajackoro), onpeaensiTe rpaHUIbl UX MPUMEHUMOCTH K KMBBIM CUCTEMAaM;

YMEHHUE BIAJETh METOJIAMHA HAy4YHOIO MO3HAHMS B OMOJOTMU: HAOMIOAEHUE U OMKUCAHUE KUBBIX CHCTEM, MPOILIECCOB H
SBJICHUHM, OpraHu3alys U NpOBEJCHHE OMOJOTHYECKOr0 HKCHEPUMEHTA, BBIABM)KEHUE THUIIOTE3bl, BBIBICHUE 3aBUCUMOCTHU
MEXIy HCCIeAyEeMbIMH BETMUMHAMHU, OOBSICHEHHE MOJYUYEHHBIX Pe3yJIbTaTOB, UCMOIb30BAaHHBIX HAYUHBIX MOHITHHA, TEOPHil
Y 3aKOHOB, YMEHHUE JI€JIaTh BBIBOJIBI HA OCHOBAHHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKH CTPOEHUS OUOJIOTMYECKUX OOBEKTOB: BUIOB, MOMYJSLUNA, MPOAYLEHTOB,
KOHCYMEHTOB, PEIYyLIEHTOB, OHMOIE€OI€HO30B M 3KOCHUCTEM, OCOOEHHOCTH MPOILIECCOB: HACJIEICTBEHHOM H3MEHYMBOCTH,
€CTECTBEHHOT0 0TOOpa, BUA000pa30BaHUs, MPUCIOCOOJEHHOCTH OPraHU3MOB, JAECWCTBHUSA SKOJOTMYECKUX (PAKTOpPOB Ha
OpraHu3Mbl, MEPEHOCAa BEUIECTB M IMOTOKA JHEPTrUM B IKOCUCTEMAX, AHTPOIOI€HHBIX MU3MEHEHHH B JKOCHUCTEMAax CBOEU
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMHUYECKUX IIUKIIOB B Orochepe;

yMEHUE NPUMEHSTh MOJYyYECHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTMYECKUX IMPOIECCOB W SIBACHUM, ISl MPUHSTHS
NPAKTUUYECKUX pEIICHUH B TMOBCEAHEBHOW JXU3HU C LIEJbI0 OOecredeHHs 0e30MacHOCTH CBOErO 3J0POBbS M 3I0POBbS
OKpY)KAIOIIUX JIIOJIeH, COONIONEHHUS HOPM TPaMOTHOTO IOBEIEHUS B OKpYXalolled NpUpOAHON cpeae, MOHUMaHHUe
HE0OXOAMMOCTH HCIIOIb30BaHUS JOCTHXKEHUM COBPEMEHHON OMOJIOTUH JJIsl pAallMOHAIIBHOTO MPUPOIOTIONB30BAHMS;

yMEHHUE pellaTh 3JIeMEHTapHble OMOJOTUYECKHE 3aJaud, COCTAaBJIATh CXEMbl MEPEHOCA BEIIECTB M SHEPrUM B
AKOocHUCTeMax (1IeNU MTUTaHUs);



YMEHHE BBINIOJIHATD JIA0OpaTOpHBIE W TMpaKTU4YeCKHue paboThl, COOMI0OAaTh TpaBWia MpH paboTe C y4eOHBIM U
J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHUE KPUTHUYCCKH OICHUBATh M HHTEPIIPETUPOBATh MH(POPMAIHIO OHMOJIOTHYECKOTO COACP)KAHUS, BKIIFOYAIOIIYIO
MICEeBIOHAYYHBIC 3HAHUS M3 PA3JIMYHBIX HCTOYHUKOB (CpeICcTBa MacCOoBOW MH(OpPMAIIUU, HAYIHO-TIOMYJISPHBIE MaTEPHAIIbI),
paccMaTpuBaTh TI00aIbHBIC YKOJIOTHYECKUE TTPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
TIO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHHS, 00001mas OMONIOTHUECKYI0 WH(POPMAIUIO M3
HECKOJLKIX NCTOYHUKOB, TPAMOTHO MCITOJIB30BATh MTOHATHHHBIN ammapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fiayka 05 https://m.edso0o.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P . https://m.edso0o.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa [IOK
P https://m.edso0o.ru/7f41c292
KuzHenesTenbHOCTh KIETKU 6 bubmmorexa [IOK
A https://m.edso0.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso00.ru/7f41c292
HacnenctBeHHOCTh M1 N3BMEHYHBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
PeszepBHOE Bpems 1 bubmorexa [TOK
P P https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 IBOMOUHOHKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41lcc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bu6nmorexa LIOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






