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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMmbl IO OHOJIOTMM TEOPETHYECKYIO OCHOBY IS
OTpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX aHUS Yy4eOHOro MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyalbHble TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIEH, COJEp)KaHus, pe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHHUS 00 OOIIMX LEIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHErO
obmero oOpa3oBanuss B Poccuiickoit denepanuu, a Takke IMOJOKEHUAS O
cneuuduke OMooruy, €€ 3Ha4eHUU B [MO3HAHUU KUBOM MPUPOJIBI U 0OECIIEUEHUH
CYLIECTBOBAHMSI UeJIOBEUECKOro oOmiecTBa. COrinacHO Ha3BaHHBIM IOJIOKEHUSIM,
OIpeJEIeHbl OCHOBHBIE (DYHKIIMH MPOTPAaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T NOpeACTaBlIeHUWE O LesIX, 00 oOmiei
CTpaTernd OOy4YeHHs,, BOCIMTAaHUS U Pa3BUTHUS OOYYaIOLIUXCS CpPEACTBAMU
yueOHoro mnpeamera «buosorus», omnpenenaseT o00s3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue II0 pasjeiraM M Temaw,
PEKOMEHYEMYIO TOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA OOpa30BaTEIbHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00yUYarouXcsl.

B nmporpamme 1o OuOJIOTMM TakXe YYMTHIBAlOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JeATeIbHOCTH/YU4eOHbIX JEeUCTBUN OOYydYarolUXCsi MO OCBOCHUIO COJIEPKAHUS
OMOJIOrMYeCcKOro 0Opa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peain30BaH
OPUHIMI TPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss yemy B Hel
IPOCMATPUBAETCS HANpPABJICHHOCTh HAa pPAa3BUTUE 3HAHUM, CBSI3aHHBIX C
(GOpMUPOBAHUEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  LIEHHOCTHBIX
OpUEHTalU JINYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUI O 3J0POBOM
oOpasze >XM3HM U OEpeKHbIM OTHOILIEHHEM K OKpYXarolled NPpUpOAHON cpene.
[ToaToMy Hapsiy ¢ u3ydyeHHeM OOIEOMOOTUYECKUX TEOpPHUH, a TaKkKe 3HaHWM O
CTPOEHUU >KMBBIX CUCTEM PA3HOI0 PAHra M CYHIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAHHE HMCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B MOBCEJHEBHOM KU3HM JUISl PEILICHHS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NpO(QUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBaHMUI 4YellOBEKa, MEIHKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1eJecCO00pa3HOro TMOBEICHUS B OKpYy)Karolled NpUpPOJHOM cpele, aHaiu3a
BJIUSIHUSA XO3SMCTBEHHOM JESITENBHOCTU YEJIOBEKAa HAa COCTOSIHHE MPUPOIHBIX MU
MCKYCCTBEHHBIX IKOCUCTEM. Y CUIICHHE BHUMAaHUS K MPUKJIAJHON HAPABICHHOCTH
yuebHoro npeamera «buosiorus» NpoJUKTOBAHO HEOOXOAMMOCTBIO OOECreueHus



YCIIOBUM JUIsl pEUICHUS] OJJTHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KoTopas mpeanonaraetr (opMuUpoBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aIaliTUPOBAThCA K M3MEHEHUSIM JUHAMUYHO pPa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAEeT Ba)XKHOE
Mecto. OHa obecrieunBaeT (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJINYWTENIbHBIX TMPU3HAKAX — YPOBHEBOW OPraHU3allA W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JUIA:  TIO3HAHUS  3aKOHOB  JKUBOM  MpuUpoAbl, (OPMUPOBAHUS
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHOro obpasa
YKU3HH, DKOJIOTMYECKOTO MBILIUICHHS, HEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
Y YEIJIOBEKY.

bonbiioe 3HaueHre OMONIOrUs UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  337ad  CpeJHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuaromuxcs. M3yuenue 6noiaoruu o0ecrneurnBaeT ycioBus sl (GOpMUPOBAHMUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX Y  HWH(GOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpBbl, CIIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMA U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpadguu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» cocraBUIM OCHOBY MJii ONPEICJICHUS MOJIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEpP’KaHUsA, MPEACTaBICHHOIO B IIporpamme 1o
OHOJIOTUH.

OT60p coxaepkanusi yueOHOro npenmera «buosjorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPAa3HOrO0 MOAXO0/d, B COOTBETCTBUHM C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBI OCBOMTH 3HAHHUA U YMEHHs, 3HAYUMbIE JIs
dopMupoBaHus OOIIEH KylbTYpbl, ONpEAENAIOIMe aJeKBAaTHOE IOBEACHHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TOpakTUYecKou aesitenbHOCTU. Ocob0e MECTO B 3TOM CHCTEME 3HAHUM
3aHHUMAIOT 3JIEMEHTBI COAEPKAHUSI, KOTOPbIE CIyKaT OCHOBOM At pOpMUpPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJOrNYECKOro 00pa3oBaHMS.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEeOHOro MaTepualia B IpOrpamMme IO
OMOJIOTMH OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHUS 3HAHMHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTro TNo3HaHUs», «KieTka kak Ouonorumyeckas cuctemay, «OpraHu3m Kak



Oouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHM4YecKOro MHpay,
«IBOIIONMS KUBON MPUPOJIBI», « IKOCUCTEMBI U MTPUCYIIIUE UM 3aKOHOMEPHOCTH.

[enp m3yuenus yueOGHoOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHWE  OOyYaOMMMHCS 3HAHUSMH O  CTPYKTYPHO-(DYHKITMOHAIBHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TPHUOOPETCHHE YMCHHM
WCIIOJIb30BaTh ATU 3HAHMS JJIA TPAMOTHBIX JACHUCTBUN B OTHOIIEHHH OOBEKTOB
YKUBOM TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a1ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHSIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KaIllUX OCHOBOU
JUIst (POPMUPOBAHUSL TIPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/aX HAyYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3u U OCOOEHHOCTSX JKUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHM3AIlNH, BBIIAOIINXCS OTKPBITUSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YaIOIIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHalIM3a JaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTUY HAyYHBIX B3IJBIIOB, WAEH W TOAXOJMOB K HM3YyYCHUIO JKUBBIX CHCTEM
pa3HOTO YPOBHS OpraHU3aIiH;

CTAaHOBJICHME Yy OOydJarommxcst oO0mel KyJIbTypbl, (YHKIIMOHATLHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH M OIEHUBATH SBJICHUS OKPY>KAIOIIETO
MHpa JKMBOW TPHUPOJLI HAa OCHOBAaHWM 3HAHWUW M OIBITA, IOJTYYEHHBIX IIPH
M3y4YEeHUU OUOJIOTHH;

dbopmupoBaHHe Yy OOyYaOIMIMXCSA YMEHHH WJUTFOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKON JICSITEIIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTU;

BOCIIUTaHNE YOEKAEHHOCTH B BO3MOKHOCTH TIO3HAHHUS YEIIOBEKOM >KUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHHUS K HEU, COOMIOICHUS DTUYECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUISl TIOBBIMIECHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYPBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TIOCJIE/ICTBUI CBOCH NEATEIHLHOCTH IO OTHOIIEHUIO K OKPY KaIoIIeH cpefe,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHUH.

B cucreme cpeanero o6miero oopazoBaHusi yueOHbIN npeamMer «buonorusy,
M3yJaeMbIii Ha 0a30BOM YpOBHE, SBIIICTCS 005S3aTEeIIbHBIM YU4ECOHBIM IPEAMETOM.

st uzyuenust Ouojoru Ha 6a30BOM YPOBHE CPEAHET0 00111ero 00pa3oBaHuUs
oTBoaUTCs 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kimacce — 34



yaca (1 gac B Heenmo); B 10 kinacce qo6aBuiam 1 yac U3 MKOILHOTO KOMIIOHEHTA.
Htoro, 68 yacoB (2 yaca B HEJEIO).



COJEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHUU C OOIIECTBEHHBIMHM, TEXHUYECKUMU U JIPYTMMHU €CTECTBEHHBIMU HayKaMH,
bunocodueit, HTUKOMN, ICTETUKON U mpaBoM. Posb Ouosioruu B (OPMUPOBAHUM COBPEMEHHOW HAy4YHOW KapTHHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metoapl MO3HAHUSI JKUBOM TPUPOJBI (HAOMIOJAEHUE, SKCIEPUMEHT, OIMCAaHHE, H3MEpPEHHE, Kiaccudukarus,
MOJICTUPOBaHUE, CTATUCTUUECKas 00pabOoTKa JaHHBIX).

JlemoHncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, JIx. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[TpakTuueckast padota Ne 1. «Mcnonb30BaHrEe pa3IMUHBIX METOAOB MPU U3YYEHUU OMOTOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucteMbl U MX OPraHU3ALMSL.

Kusbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHusi ouonoruu. OTIWYue KUBBIX CHCTEM OT HEOPTaHMYECKOU
MPUPOJIBI.

CpoiicTBa OHMOCHCTEM M HMX pa3HOOOpasue. YPOBHM OpraHU3alMM OMOCHUCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIH,
TKaHEBBIA, OPraHU3MECHHBIN, MTOIYISIIMOHHO-BHI0OBOM, SKOCUCTEMHBIN (OHMOTeoIeHOTHYECKHi), OMoCc(epHBI.

JlemoncTpanum:

Tabmuibl 1 cxembl: «OCHOBHBIC TIPU3HAKY KU3HWY», « Y POBHU OPTaHU3AIUN KUBOUW TPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKH. XUMHUYECKHE DJIEMEHTBHI: MAKPOAIEMEHTBI, MUKPO3JIEMEHTHI. Bona u MHHEpaIbHbIE
BEIIECTBA.

DyHKIMY BOABI U MUHEPAJIBHBIX BEIIECTB B KiIeTKe. [loaep:kanue ocMoTHYECKOro OajaHca.



benku. CoctaB M cTpoeHHEe O€JIKOB. AMHMHOKHCIOTBI — MOHOMEpbl OenkoB. He3zaMeHMMble W 3aMEHHMBIE
AMUHOKHUCIIOTHl. AMUHOKHCIIOTHBIM COCTaB. Y POBHU CTPYKTYpbI OEJIKOBOM MOJIEKYJIbI (IIEpBUYHAs, BTOPUUHAS, TPETUYHAS
U YeTBEPTHUHAs CTPYKTypa). XUMHUYECKUE CBOICTBa OenkoB. buonornueckue GpyHkinu 6€IKoB.

®depmeHThl — OUoornuYeckue katanu3aropbl. CTpoeHue GpepMeHTa: akTUBHBINA IIEHTP, CyOCTpaTHas Crielu(PUIHOCTb.
Kodepmentsl. Butamunbl. Otinuust GepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.

YrieBoasl: MOHOCaxapuabl (TIIOK03a, prud03a U Ie30KCHpr003a), Iucaxapu bl (caxapo3a, JaKTo3a) U TOJUCaXapUIbl
(kpaxmai, TIIMKOTeH, 1eJUT0103a). bruomornueckue GyHKIUMU YII€BOIOB.

Jlununel: Tpurnuuepuasl, (ochomunuas, crepounsl. ['mapoduibHo-THIpOdOOHBIE CBOMcTBa. buonormueckue
¢ysHkun munuaoB. CpaBHEHUE YIIIEBOIOB, OEIKOB U JIMIUAOB KAK HICTOYHUKOB SHEPTUU.

Hyxneunossie kuciotel: [JHK u PHK. Hykneotuast — MOHOMEpPBI HYKJIEMHOBBIX KHCJIOT. CTpoeHHe U (yHKIUU
JIHK. Ctpoenue u pyuxunu PHK. Buget PHK. AT®: ctpoenue n GpyHKIMH.

[{uTonorus — Hayka o kieTke. Kinerounas teopust — mpuMep B3auMOAECHCTBUS Hiel U (DaKTOB B HAYYHOM MTO3HAHHH.
MeTonbl U3y4eHUs KIETKH.

Krerka kak menoctHas xuBas cucrema. O01e npu3Haky KJIETOK: 3aMKHYTasi Hapy>kHast memOpana, mosiekyibsl JJHK
KaK TeHEeTHYECKH anmnapar, CucTeMa CUHTe3a Oenka.

Tunel KJIETOK: 3yKapuOTHYecKas U MpokapuoTthyeckas. OCOOEHHOCTH CTPOEHUS MPOKAPHUOTUYECKOW KIIETKH.
Knerounas crenka Oaktepuil. CTpoeHHE SYKapUOTUUECKON KiIeTKH. OCHOBHBIE OTJIUYHUS PACTUTEIBLHOM, >KMBOTHOU U
rpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAsl CTeHKa, INIMKOKaJIUKC, uX pyHkuuu. Ilnasmarnueckas memOpaHa,
e€ cBoiicTBa U QpyHkuuu. LluTomnasma u e€ opranouasl. OnHoMeMOpanHblie opraHou bl kietku: JIIC, annapat I'onabmxu,
130CcoMBl. [losyaBTOHOMHBIE OpraHOUABI KJIIETKU: MUTOXOHJIPUH, TUIACTUABL. [IporcxoxkaeHne MUTOXOHAPUN U TUIACTHUL.
Buner mnactun. HememOpaHHbIe OpraHouAbl KJIETKU: PUOOCOMBI, KJIETOUHBIM LIEHTpP, UEHTPUOIN, PECHUYUKH, XKI'YTHKU.
@yHKIMHA OPraHOUJIOB KJIETKU. Brirrouenus.

SAnpo — perynsaropHbiii neHTp kieTku. CTpoeHHe sizipa: siepHas 000J0YKa, KapuoIljia3Ma, XpOMAaTHH, SIPBIIIKO.
XPpOMOCOMBI.

TpaHCIIOPT BEWIECTB B KIIETKE.

JlemoHncTpanum:



[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lInelinen, P. Bupxos, [x. Yorcon, ®@. Kpuk, M. Yunkunc, P.
@®pankiuH, K. M. bap.

[narpammer: «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B HEXHWBOM mpuponae», «PacmpeneneHne XMMHUYECKHX
AJIEMEHTOB B JKMBOU IIPUPOIE».

Tabnuub! u cxemsl: «Ilepuoanueckas Tabaua XUMUYECKUX IJIEMEHTOBY, « CTpoeHHE MOJIEKYJIbl BOJIbI», «bruocuHTe3
oenka», «CTpoeHue Moyekyibl 6enka», «Ctpoenue gepmenta», «Hyknennosoie kucnotsl. [JHK», «CTtpoenue Monexybi
AT®», «CtpoeHne 3>yKapHOTHYECKOM KIETKM», «CTpOEHUE KUBOTHOM KIETKM», «CTPOEHUE PACTUTEIBHOU KIIETKNY,
«CTpoeHne MPOKapUOTUYECKON KIETKW», «CTpOEHHUE sapa KIETKN», « YTIIEBOABD, «JIUuab.

O0opynoBaHue: CBETOBOM MUKPOCKOM, 000pYAOBaHUE Ji MPOBEIECHUS HAOIIOCHUM, U3MEPEHU, SKCIIEPUMEHTOB,
MUKPOIPEnapaTbl paCTUTEIbHBIX, d)KUBOTHBIX U OAKTEPHUAIIbHBIX KIETOK.

JlabopaTopHbie U NpaKTHYECKHEe PadOThI:

JlaGoparopHas padora No 1. «M3yueHune KaTaIMTHYECKONW aKTUBHOCTH ()EPMEHTOB (Ha MpUMEpe amuia3bl WU
KaTanasbl)».

JlabopaTtopHas pabora Ne 2. «M3yueHue cTpoeHHUs KJIETOK PAaCTEHUH, )KUBOTHBIX U OaKTEepHUil MOJ MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpENapaTax U X OMUCAHUE.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOmeH BemiecTB, WM METa00NIM3M. ACCUMWISIMS (IJTACTUYECKUA OOMEH) M JUCCUMUIISLUSA (PHEPreTH4YEeCKUi
0o0OMeH) — JIB€ CTOPOHBI €IMHOTO Mpolecca MeTaboauszMa. Posib 3aKOHOB COXpaHEHMs! BEIIECTB U SHEPTrUU B MOHUMAHUU
MeTabor3ma.

Tunel oOMeHa BewlecTB: aBTOTPO(HBIA U reTepoTpodHbIil. Poiib pepMEeHTOB B 0OMEHE BEUIECTB M NPEBpPALLECHUU
HHEPIUU B KIIETKE.

®ortocunte3. CBetoBas u TeMHOBas (a3bl GorocuHTe3a. Peakiuu ¢orocunTeza. DPdheKTHBHOCTh (POTOCHHTESA.
3HaueHue (GoTOCHHTE3a IJs KM3HU Ha 3emuie. BrnusHue ycnoBuil cpeabl Ha (OTOCHMHTE3 M CIOCOOBI MOBBIIICHUS €r0
IPOJYKTUBHOCTHU Y KYJBTYPHBIX PAaCTEHUU.

XeMocuHTe3. XeMOCHHTE3UPYIoIe OaKTepuu. 3HaU€HUE XEMOCHHTE3a JJIs dKU3HU Ha 3eMIIe.



OHepreTuueckuii 0OMeH B KJIeTKe. PacliensieHue BelIeCTB, BbIIEJIECHWE M aKKyMYJUPOBAaHUE SHEPIHHM B KIIETKE.
Ortarbl sHEpreTnyeckoro oomena. I'mukonus. bpoxenue u ero Buasl. KHCIOpoAHOE OKHMCIIEHHE, WU KIIETOYHOE JIBIXAHHE.
OxucnurensHoe GochopunupoBanne. IPHEKTUBHOCTh IHEPTETHIECKOTO OOMEHA.

Peakuun MarpuuHoro cunres3a. ['enernueckas mHdopmarus u JIHK. Peanuzamus renerudeckord mHopManuu B
kieTke. ['eHeTnueckuii Koa u ero cBorcrpa. Tpanckpumnius — Matpuunbiii cuHTe3 PHK. Tpancnsamus — 6nocuaTes Oenka.
Otansl Tpancasauu. Koguposanue amuHokucnot. Ponb pubocoM B 6rocuHTe3e Oernka.

Hexkiierounsie popMbl xku3Hu — BUpYyChl. MicTtopust oTkpbiTus BupycoB (/. M. BanoBckuii). OcOOEHHOCTH CTPOEHUs
U JKM3HEHHOro IWKIJa BUPYcoB. bakrepmodaru. bone3nu pacreHuid, >KUBOTHBIX U YEJIOBEKAa, BBI3bIBAEMbIC BHUpYCaMHU.
Bupyc ummynozaeduiura yenosexka (BUY) — BozOyautens CIIM/la. ObpatHas TpaHCKpUMIIMs, peBepTa3a U WHTErpasa.
[TpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBAHUM.

JlemoHcTpanum:

[Hoptpetsr: H. K. Konpuos, /1. Y. iBanosckuii, K. A. Tumupsses.

Tabmuubt u  cxembl: «Tumbl nuTanus», «Mertabonuzm», «MUTOXOHAPUSY, «IDHEPreTUYECKUn OOMEHY,
«Xmopormacty, «Dorocunres», «Crtpoenme [IHK», «Ctpoenune u QyHkimonupoBanue reHa», «CuHTE3 Oelkay,
«I'enetnyeckuii koa», «Bupyce», «bakrepuodarn», «Crpoenue u xu3HeHHbld ki Bupyca CIIM/a, 6akTepuodaray,
«Pemmukanmsa JIHK.

O6opynoBanue: moaenu-anmukanuu «Yasoenue JHK wu Tpanckpunmus», «buocunre3 Oenkay, «CTpoeHHe
KJIIETKW», Mozienb CTpyKTyphl JTHK.

Tema S. Pa3MHOKeHNe M1 HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kiietounbiii 1y, Win KU3HEHHbIM UK KieTku. MHTepdaza u muto3. [lponecchl, nporekaroiue B uHtepdase.
Perumukanust — peakius matpuuHoro cuHte3a JIHK. Crtpoenue xpomMocom. XpOMOCOMHBIM HaOOp — KapUOTHIL.
JIUTIOWIHBI W TaIlUIOMJHBIA  XPOMOCOMHBIE HaOopbl. Xpomatunbl. lluTomornueckre OCHOBBI Pa3MHOXKEHUS H
VH/IMBU1YaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetku — Muto3. Craaun muto3sa. [Iporeccel, mpoucxoasiue Ha pa3HbIX CTaIusIX MUTO3a. buonornueckuit
CMBICJI MUTO3a.

[Iporpammupyemasi THOEIb KJIETKH — arlornTo3.



@®opMbl pa3MHOKEHHUS OPraHM3MOB: O€CIoNoe U MoJoBoe. Buuapl 0ecrnonoro pasMHOXKEHHS: JEJIEHUE HaABOE,
MIOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpPA30BAHKE, BET€TATUBHOE Pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPTaHW3MOB, €r0 3HAYEHUE JJIS CEJIEKIIUH.

[TonoBoe pazMHOKEHHE, €T0 OTIANYUS OT OECTIOJIOTO.

Meito3. Craguu Meiio3a. Ilponeccel, Npoucxoidiine Ha cragusax Meuos3a. IloBeaeHune XxpomMocoM B Meio3se.
Kpoccunrosep. buosornuecknii CMbICII U 3HAYEHUE MEWO03a.

["ameTorenes — mporecc 0Opa3oBaHUsl MOJIOBBIX KIJIETOK y *UBOTHBIX. 110JI0BBIE K€ne3bl: CEMEHHUKH U SIMUYHUKU.
OOpazoBaHue W pPa3BUTHUE TMOJOBBIX KIETOK — rameT (CIepMaro30oufl, SUIEKIeTKa) — CIIEPMAaTOr€HEe3 U OBOTEHE3.
OcoOeHHOCTH CTPOEHHUSI SIMLIEKIIETOK U criepMaTo3ouaoB. Omiogorsopenue. Ilaprenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). DMOpHOHANIBbHOE pa3BUTHE (dMOpuHoOreHes). Irtambl 3MOPHOHAIBHOTO
pa3BUTHS y MO3BOHOYHBIX >KMBOTHBIX: APOOJIEHHE, TacTpyJisilus, opraHoreHes. IloctamOpuonanbHOe pa3BuTHE. THIIBI
MOCTA3MOPHUOHAIBHOTO PAa3BUTHUSA: NIPSIMOE, HEMPSIMOE (JINYMHOUYHOE). BiausiHue cpeapl Ha pa3BUTHE OPTraHU3MOB, (PaKTOPBI,
CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pactenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTAINHU PA3BUTHSI.

JlemoHcTpanum:

Tabmuubl 1 cxembl: «DopMbl pa3MHOXKEHUSI OPTaHU3MOBY, «J|BOWHOE OIIONOTBOPEHUE Y IBETKOBBIX PACTEHHID,
«BereraTuBHOE pa3sMHOKEHHE pacTeHui», «/lenenue knetku Oakrtepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHue
xpoMocomby, «Kitetounbii tmki», «Pemmukamusa [HK», «Mwutoszy», «Menos3», «lIpsamoe um HenpsiMoe pa3BUTHED,
«l"ameToreHes3 y MIEKONUTAIOMINX U YeT0BEKa», « OCHOBHBIE CTaJIMM OHTOTE€HE3a.

OO6opynoBaHue:  MHUKPOCKON,  MHUKporpemnapatel  «CrnepMaTo30uabl  MIJIEKOMUTAIOIIEro»,  «SinekneTka
MJIEKOTIUTAIOEro», «KapnoknHe3 B KI€TKax KOpeEIIKa JIyKa», MarHUTHas MOJENb-anIuimkanus «JleleHne KieTkny,
moaenb JIHK, Moaens MetadazHoit XpoMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

Jlabopatopnas pabora No 3. «HaGmomenme w™uTO3a B KJIETKAaX KOHYMKAa KOpEIIKa JIyka Ha TOTOBBIX
MHUKPOIIPENApATAX ).

JlabopaTtopHas padota Ne 4. «3ydyeHne cTpoeHHs MOJOBBIX KJIETOK HA TOTOBBIX MUKpPOIpenapaTaxy.

Tema 6. HacjiecTBEeHHOCTh U M3MEHYHUBOCTH OPraHMU3MOB.



[IpeameTr wm 3amauu TeHeTHKU. VIcTopus pa3BUTHS TEHETHKU. Poib IUTONOTHM W SMOPHOJIOTUH B CTAaHOBJICHUH
reHeTuku. Bkiaa poccuiickux u 3apyOeKHBIX YUEHBIX B Pa3BUTHUE T'€HETUKU. METObl TeHeTUKU (TUOPUI0IOTHYECKHIA,
UTOI€HETUYECKUH, MOJEKYISIpHO-TeHeTHYecKuil). (OCHOBHBIE TE€HETHYECKHE TMOHATHS. ['eHeTHueckass CUMBOJIUKA,
HCIOJIb3yeMasi B CXeMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH HacCJe0BaHUs MPU3HAKOB, ycTaHOBJIeHHBIE . Menaenem. MoHOruOpuaHOEe CKpelMBaHue. 3aKoH
eIMHO00pa3usi THOPUIOB MEPBOTO TOKOJeHUA. [IpaBmiio MOMUHUpPOBaHMs. 3aKOH paciIeIieHUs Mpu3HaKoB. [ umortesa
YUCTOTHI raMeT. [1oHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe CKpelmuBaHue. 3aKOH HE3aBUCHMMOTO HacjeAO0BaHUS MPU3HAKOB. [lUTOreHETHYEeCKHe OCHOBBI
JTUTHOPHUIHOTO CKpEIIMBaHUs. AHaIU3MpyIollee CKpemuBanue. Vcmoib3oBaHME aHATU3MPYIOMIETO CKPEIIMBAHUS IS
ompeiesIeHUs] TCHOTHIA OCOOH.

CuerieHHoe HacnenoBaHue Mpu3HakoB. Pabora T. Moprana nmo cuenjeHHOMY HacleloBaHUIO reHoB. HapyiieHnue
CLIECTUICHUS T'€HOB B PE3YyJIbTaT€ KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOpHUs HACJIIEACTBEHHOCTH. | €HETUYECKHUE KapThI.

I'enetnika mona. XPOMOCOMHOE OIpeJeSICHuE MoJia. AyTOCOMBI M IIOJOBBIE XPOMOCOMBI. ['OMOramMeTHbIe H
reTeporaMeTHbie oprannu3mel. HacnemoBanue npu3HaKkoB, CIEMJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHbI M3MEHUMBOCTH: HEHACJIECACTBEHHAs M HACIEACTBEHHas. Poyib cpeabl B HEHACIIEICTBEHHOMN
W3MEHYMBOCTU. XapaKTEPUCTUKA MOJIU(PUKAIMOHHON HM3MEHUYMBOCTH. BapualmoHHBIN psii W BapUallMOHHAS KPUBas.
Hopma peaknuu npusHaka. KoJMdecTBEHHbIE M KAuyeCTBEHHBIE TMNPU3HAKUM M HUX HopMma peaknuu. CBolcTBa
MO (DUKAITMOHHONW U3MEHUYHUBOCTH.

HacnencrBeHHnas, Wiy reHOTUIIMYECKasi, U3MEHUYUBOCTh. KOMOUHATUBHASI ”3MEHYMBOCTh. Mei03 1 MOJI0BOM Ipoliecce
— OCHOBa KOMOMHATHBHOM W3MEHUMBOCTH. MyTallMOHHAas W3MEHUYUBOCTh. Kiaccudukanuss MyTtanuii: TeHHbIE,
XpPOMOCOMHBIC, T€HOMHBIC. YacToTa M MpUYMHBI MyTanuid. MyTareHHble (HakTopbl. 3aKOH TOMOJOTHYECKUX PSIIOB B
HacaeAacTBeHHOM n3MenuyuBoctu H. M. BaBuiosa.

BHesnepHast HaCI€ICTBEHHOCTh U HK3MEHUYHUBOCTD.

['enetuka yenoBeka. Kapuotun yenopexka. OCHOBHBIE METO/IbI TCHETUKH YEJIOBEKA: T€HEAIOrMYECKUM, OJTM3HEIIOBBIH,
[UTOTCHETUYECKUHN,  OMOXMMHMYECKUN,  MOJEKYJISIPHO-TEHETUUYECKUI. CoBpeMeHHOE  ONpEIENICHUEe  TIeHOTHIA!
ITOJJHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBaHWE, B TOM uyucie ¢ nomoubto [I[[P-anamu3a. HacnencrBeHHbie



3a00JIeBaHMUs YEJIOBEKa: TeHHbIC 00JIe3HU, O0JIE3HH C HACIIEICTBEHHOM MPEaPacoNoKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnyeckue W TeHepaTuBHbIE MyTanuu. CTBOJIOBbIC KJIETKW. [IpWHIMIBI 3710pOoBOTO OOpa3a >KU3HW, JUATHOCTHKH,
PO MIIAKTUKY U JICYCHUS TEHETUISCKUX Oosie3Hel. MeauKo-TeHeTHIeCKOe KOHCYJIbTHPOBAaHNE. 3HAYECHUE MEIUIIMHCKOM
TEHETHKHU B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEJIOBEKa.

JdeMoHCcTpanuu:

[Hoptpetst: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B. Tumodees-Pecorckuii, H. 1. Bapuios.

Tabnuiel U cxeMbl: «K MOHOTMOPUIHOE CKPEITUBAHUE U €T0 IIUTOr€HETUYECKasi OCHOBaY, «3aKOH PaCIICIJICHUS U €T0
[IUTOTEHETUYECKAasi OCHOBA», «3aKOH YHCTOTHI ramery», «JlurulOpumHoe ckpemmBaHue», «lluTomornueckre OCHOBBI
TUTHOPUIHOTO CKpelmuBaHus», «Menos», «B3auMoneicTBue amienbHbIX TeHOBY», «l'eHeTHuecKkue KapThl PacTCHH,
JKUBOTHBIX M 4YeJNOBEKa», «['eHeTnka momnay, «3aKOHOMEPHOCTH HACIEIOBAHMS, CLETUIEHHOTO ¢ mosiom», «KapuoTumsl
yeJoBeKa M JKUBOTHBIX», «Buabsl wm3meHuunBocTH», «MoaudukamoHHas HW3MEHUYMBOCTHY, «HacnemoBanue pesyc-
bakTopa», «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHasi U3MEHYUBOCThY.

O6opynoBanue: Mojaenu-anmukanuu — «MoHoruOpuaHoe  cKpemnuBaHue», «HemomHoe  JOMUHUpPOBAHHE,
«Iurnbpunnoe ckpemuBanuey, «llepekpéct xpoMocom», MUKPOCKOIT M1 MUKpoTripenapar «Jlpo3oduna» (Hopma, MyTaiuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuid «I'opox mOoCeBHOM».

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

JlaGopatopHas pabora Ne 5. «M3yueHuwe pe3yabTaTOB MOHOTHOPUIHOTO W JUTHOPUIHOTO CKpEUIMBAHUS Y
Jp0o30(HITbI HAa TOTOBBIX MUKPOTIPETIapaTax.

JlabopaTtopnas pabora Ne 6. «M3yueHue MoAnMUKAIIMOHHON M3MEHUYMBOCTH, TTOCTPOCHUE BapHAIIMOHHOTO psija U
BAPUALIMOHHOW KPUBON».

JlaGoparopHas pabota Ne 7. « AHanu3 MyTaruil y 1po30(uiibl Ha TOTOBBIX MUKPOTIpEapaTaxy.

[Tpaktrueckast pabora Ne 2. «CocTaBieHue 1 aHAINU3 POJAOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexkuusi opranu3moB. OCHOBBI OMOTEXHOJIOTHM.

Cenekuusa Kak HaykKa W MPOLECC. 3apoKIeHUE celeKiuu u aoMmectukanus. Yuenue H. M. BaBwiioBa o meHTpax
MPOUCXOXKJIECHUSI U MHOTooOpa3usi KyJbTYpPHBIX pacTeHuh. LIeHTpBhl MpOUCXOXKACHUS JOMAIIHUX >XUBOTHBIX. Copr,
nopoja, ITaMM.



CoBpeMeHHbIE METOJABI CEJEKIUU. MacCOoBbIi U MHAMBUAYAJIbHBIA OTOOPHI B CEJIEKUUU PACTEHUN U KUBOTHBIX.
OueHka skcTephepa. binM3kopoacTBEeHHOE cKpeniuBaHue — MHOpuAuHT. Ywuctas nuHus. CKpelMBaHUE YHMCTBIX JIMHUM.
['eteposuc, unu rudpunnas cuia. HeponcrBenHnoe ckpenmBanue — ayropuaunr. OtnanéHnas rudpuauzanus u e€ ycrexu.
HcKycCTBEHHBII MyTareHe3 M IOJY4YEHHE IOJIMILUIONAOB. JIOCTMIXKEHHs CENEKIMM pPACTEHUM, JKUBOTHBIX U
MHUKpPOOPTaHU3MOB.

buoTtexHonorus kak OTpacib MPOU3BOACTBA. ['eHHas wHXKeHepus. OTambl cosgaHus pekomOuHantHo JIHK wu
TpaHCTeHHbIX OpraHu3MoB. Kierounas nHxxenepus. Kiierounble KynbTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHHUE PACTEHUM.
KnonupoBaHue BBICOKONPOAYKTUBHBIX CEbCKOXO3SIMICTBEHHBIX OPraHMU3MOB. DKOJIOTMYECKUE U ITUYECKUE MPOOJIEMBI.
I'MO — reneTruecku MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpauuu:

[Toptpetsr: H. W. BaBuios, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. liBanoB.

Tabmuubl u cxembl: Kapta «LleHTppl MPOUCXOXKAEHUS W MHOT000pa3us KyJIbTYpHBIX pacTeHui», «llopoasl
JIOMAIIHUX JKUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHuil», «OraanéHHas rudpuauzanus», «Padotel akagemuka M. O.
WBanoBay, «llomummonnus», «OObeKkTbl  OHOTEXHONOrMM», «KieTtouHele  KydabTypsl U KJIOHHPOBAHUEY,
«KoHcTpynpoBaHue u nepeHoc TEHOB, XPOMOCOM).

OOopynoBaHue: MyJSKA IUIOAOB M KOPHEIUIOJNOB JUKUX (OpPM M KyJIbTYPHBIX COPTOB pacTeHUi, repOapuii
«CenbCKOXO35IMCTBEHHBIE PACTEHUS.

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

Okckypceusi «OCHOBHBbIE METOABI U JAOCTHMIKEHMSI CENIEKLIMUM PACTEHUN M KUBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIIMIO,
IIeMEHHYI0 (epMy, COPTOUCHBITATEIbHBIM YYacTOK, B TEIUIMYHOE XO3SHCTBO, JIAOOPATOPHUIO arpOyHUBEpPCUTETA WIIU
HAay4YHOTO IIEHTPA)».

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUMA ITIPOITPAMMBI 10 BUMOJIOTUM HA BA30BOM YPOBHE
CPEAHEI'O OBIIEI'O OBPA3OBAHUA

Cormacuo ®I'OC COO, ycrtaHaBiaMBalTCs TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS OOYYArONIUMUCS MPOTpaMM
cpeaHero oo1iero o0pa3oBaHus: JIMYHOCTHBIM, METANPEIMETHBIM U TIPEAMETHBIM.



JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pE3yJbTAaTOB OCBOCHHS NpeaMera «buonorus» BBIAEICHBI CIEAYIOMINE COCTABIISIIOIINE:
OCO3HAHHE OOYYaIOIMMUCA POCCHUMCKONW  Tpa)»XJaHCKOM  HWJEHTUYHOCTH — TOTOBHOCTM K  CaMOpPa3BUTHIO,
CaMOCTOSATENLHOCTH M CaMOOIIPECICHUIO, HAJTUYUEe MOTHUBAIIMM K OOY4YeHHUIO OUOJIOTHH, IEJCHANPABICHHOE Pa3BUTHE
BHYTPEHHUX YOEXKJICHM JIMYHOCTH Ha OCHOBE KIIOYEBBIX IIEHHOCTEH U HCTOPUYECKHX TPAAUIMN pa3BUTHA
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarONIMXCsl PYKOBOJCTBOBAaTHCSA B CBOECH JESATEIHHOCTH
IIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHM, IPUCYIIUMHU CUCTEME OMOJIOTHYECKOTO 00pa30oBaHMs, HAMYUE SKOJIOTMYECKOTO
MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUA MpenMera «buonorusy IOCTUTraroTCs B €UHCTBE YUeOHOW M BOCIHUTATEIHHOM
JIESTEIPHOCTH B COOTBETCTBUHM C TPAJULMOHHBIMU POCCHUMCKUMU COLMOKYJIBTYPHBIMH, UCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBWJIaMH M HOpMaMU MOBEJICHUS U CIIOCOOCTBYIOT MpoIeccaM
CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEW MO3ULIUM JTUYHOCTH, TATPUOTU3MA, YBAXKEHUS K
3aKOHY W MPaBOIMOPSIKY, YEIOBEKY TpyAa U CTapUIeMy IMOKOJEHHIO, B3AaMMHOTO YBa)KEHHUs, OEpEKHOIO0 OTHOIICHUS K
KYJIbTYPHOMY HACJIEAUIO U TPaAULIASIM MHOIOHAaMOHAIBHOIO Hapoaa Poccuiickoit denepanuu, Mpupoie U OKPyk aroen
cpene.

JInyHOCTHBIE pe3yIbTaThl OCBOCHUSI YUEOHOTO TIpeaMeTa « bBHoIoTHs» NOMAKHBI OTpaXaTh TOTOBHOCTh U CIIOCOOHOCTh
oOy4Jarommxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX YOEXKICHUH, COOTBETCTBYIOIIMX TPAIUIUOHHBIM IIEHHOCTSIM POCCHUHUCKOTO
oOIIeCTBa, pacIIMPEHUE KM3HEHHOTO OIBITA M OIbITa JEATEILHOCTH B MPOIECCE Peain3allii OCHOBHBIX HAaIpaBIICHUN
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOro BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKOMN TMO3ZUIIMU O0YUYaIOIIErocsl Kak akTUBHOTO W OTBETCTBEHHOT'O W€HA POCCHICKOTO
00I11eCTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEHN, YBAXKCHHE 3aKOHA U MPABOIIOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACSITEIBHOCTH TPHU CO3JaHUU YUYCOHBIX MPOCKTOB, PEIICHUU YUYCOHBIX H
MO3HABATENILHBIX 3a/1a4, BEITIOJIHEHUN OMOJIOTHUECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH OTPEAEIIATh COOCTBEHHYIO TTO3UITHIO 110 OTHOIICHHUIO K SIBICHHUSIM COBPEMEHHOW KU3HUA U OOBICHITH €€,

YMEHUE YYUTHIBATh B CBOMX JEUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHMBHOI'O B3aMMOJICHCTBUS JIIOJAECH C pa3HBIMU
yOEXKIEHUAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIUATIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBINOJHEHUS Y4YE€OHBIX, T[O3HABATEIIbHBIX U
UCCIIEIOBATENbCKUX 3aJ1ad, YBAXXUTEJIBHOIO OTHOIICHUS K MHEHHUIO ONIMOHEHTOB MPHU OOCYXIEHHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON IpakIaHCKOW UICHTUYHOCTH, MATPUOTU3MA, YBAXKEHUSI K CBOEMY HApOJy, YyBCTBA
OTBETCTBEHHOCTH nepes PonuHou, ropaoctu 3a ¢cBoM Kpai, cBO0 PouHy, CBOM SI3bIK U KYJIBTYPY, IPOIUIOE U HACTOSIIEE
MHOTOHAIlMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUI0O W MNaMATHHKaM MPUPOJIbI, TOCTWXKEHUsIM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCUUCKUX YUYEHBIX B CTAHOBJICHUE M Pa3BUTHE OMOJIOTHH, TOHUMAHUS 3HAYEHUS
OMOJIOTMU B MTO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOoexxIEHHOCTh, TOTOBHOCTD K CITY>KeHMIO U 3anuTte OTedecTBa, OTBETCTBEHHOCTD 3a €0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYyallMl0 W TMPUHUMATh OCO3HAHHBIC pEIICHUS, OPHUEHTHUPYICh Ha MOPAIBHO-
HPABCTBEHHBIE HOPMbI U IICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIIEHWE K CBOMM POAUTEINAM, CO3JaHHI0 CEMbHM HAa OCHOBE OCO3HAHHOTO MPHUHSITUA LIEHHOCTEU
CEMEUHOM )KU3HU B COOTBETCTBUHU C TPAIULIMAMU HApOoA0B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUAsi 3CTETUKY ObITa, HAYYHOI'O U TEXHHUYECKOIO TBOPUECTBA, CIOPTa, TPYya,
OOIIIECTBEHHEIX OTHOIIICHUIA;

MOHMMAHHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPGKEHUIO B Pa3HbIX BHJAaX MCKYCCTBA, CTPEMJICHHE IIPOSIBJISTh KauyecTBA TBOPUYECKOM
JINYHOCTH,

5) pusnuyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS M IMOIIMOHAJILHOTO 0JIArONOJIyYns:

MOHMMAaHUE U pealu3alus 3I0pOoBOro M Oe3omacHoro olpasza >KU3HM (340pOBOE TIMTAHHE, COOJIOJICHHE
TUTUCHUYECKUX TIPaBUI U HOPM, COQTAaHCUPOBAHHBIN PEXUM 3aHITHH U OTIbIXa, peryisapHas ¢hu3udeckas aKTUBHOCTBD),
OEepEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIICHHS K COOCTBEHHOMY (PM3MYECKOMY M TICUXHYCCKOMY 3JI0POBBIO;

MMOHMMAaHUE IIEHHOCTH TIPaBWJ HMHAUBUIYAIBHOTO M KOJUICKTUBHOTO OE30I1aCHOTO IIOBEJICHHS B CHUTYyaIlUsX,
YTPOXKAIOIIUX 3J0POBbIO U KU3HU JIFOJIEH;

OCO3HAHUE MOCIEICTBUN U HEMPUSATHS BPEIHBIX TPUBBIYEK (YIOTPEOJICHUS AJIKOTOJIsI, HAPKOTUKOB, KYpPEHUs);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY1y, OCO3HAHHUE IICHHOCTH MacTepPCTBa, TPYA0JIO0HE;

TOTOBHOCTh K AaKTUBHOM JESATEIbHOCTH TEXHOJOTHMUECKONM U COIMaJIbHOM HAMpaBJICHHOCTH, CIOCOOHOCTh
WHUILIMUPOBATH, TUIAHUPOBATh U CAMOCTOATENIBHO BBIMOJIHATH TAKYIO JEATCIIbHOCTD;

WHTEpEC K pa3IndHbIM chepaM npodhecCHOHAIBHON eI TEIFHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOp Oymylien
poeCCUH B pealii30BhIBATh COOCTBEHHBIC )KU3HCHHBIC TIJIAHBI;

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO M caMO0Opa30BaHUIO Ha TIPOTSHKECHUN BCEH KM3HU,

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

AKOJIOTUYECKH 11eJ1eC000pa3HOe OTHOIICHHUE K TPUPOJIC KaK UCTOYHUKY JKM3HU Ha 3eMiie, OCHOBE €€ CYIIIeCTBOBAHUS,

MOBBIIMICHUE YPOBHS JKOJIOTHYECKOW KYJbTYphl: MPUOOpPETEHUE OMbITA TJIAHUPOBAHMS TIOCTYNKOB M OIEHKH HX
BO3MOYKHBIX TOCIICICTBUU I OKPYKAIOILIEH CPEIbI;

OCO3HaHHE TI00aJTHFHOTO XapaKTepa AKOJIOTHIECKUX MPOOJIeM U yTeH UX PEIICHNUS,

CIIOCOOHOCTh HCIOJIB30BaTh MpUoOpeTaeMblie MPU U3YYCHUH OMOJIOTHM 3HAHUS W YMEHUS MPHU PEIICHUH MPoOJieMm,
CBSI3aHHBIX C PallMOHAJIBLHBIM MPUPOAOIOIL30BaHUEM (COOJIOICHUE TPaBUJI MOBEICHUS B MPUPOJE, HAMPABICHHBIX Ha
COXpaHEHHUE PaBHOBECHS B YKOCUCTEMAX, OXPaHy BUIOB, IKOCUCTEM, OMOCHEPHI);



AKTUBHOE HENPUITHE IEHUCTBUM, NMPUHOCAIIUX BPEN OKPYKAIOUIEH INPUPOAHOU CpeAe, yMEHUE NPOrHO3UPOBATH
HEOIAronpUsITHBIE SKOJOTUYECKHE MOCIEACTBUS MPEIPUHIMAEMBbIX ACUCTBUIA U IPEOTBpAIIATh UX;

HaJIMYUe Pa3BUTOIO 3KOJIOTUYECKOTO MBIIUIEHUS, YKOJIOTHYECKONW KYJIbTYPHI, OIBITA JESITEIBHOCTH IKOJIOTMYECKOU
HaIlpaBJIICHHOCTH, YMEHHSI PYKOBOJICTBOBAaTHCSI MMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW M COLMAJIBbHOM IPAKTHUKE,
TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOU AESITENBHOCTH IKOJIOTUYECKON HAIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOILIECTBEHHOM
IPAKTUKH, OCHOBAaHHOI'O Ha JINAJIOre KyJbTYyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEIO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOW M UYMUTATEIbCKOM KYJBTYpbl KaK CPEACTBA B3aUMOACHUCTBUS MEXAY JIIOJIbMU U
MIO3HAHUS MUPA;

NOHUMAaHUE ClelUUPUKA OMOJOTMM KaK HAyKd, OCO3HaHUA €€ pojid B (POPMUPOBAHMHM PALUOHAIBHOIO HAYYHOTO
MBIIUIEHUSA, CO3JaHUM IEJOCTHOTO MPEACTaBICHUS 00 OKPY’KaIOIIEM MHUPE KAaK O €IWHCTBE NIPHUPOJbI, YEIOBEKa U
oO11ecTBa, B NO3HAHUH NPUPOAHBIX 3aKOHOMEPHOCTEH U PEIICHUH IPOOJIEeM COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTU OMOJIOTHHU ISl COBPEMEHHOM IUBMIM3AILMKU: 00ECIIEUeHHs] HOBOIO YPOBHSI Pa3BUTHUS
MEIUIUHBI, CO3JaHUE TMEpPCHEKTUBHBIX OHMOTEXHOJOTUW, CHOCOOHBIX pelaTh pPeCypcHble NPOOJIEMbl Pa3BUTHS
YeJI0BEeUECTBA, MOMCKA MyTeH BbIXOAA U3 II100abHBIX 3KOJOTHYECKHUX MPpo0sieM 1 00ecrieueHus epexoia K yCTOYuBoMy
Pa3BUTHIO, PALIMOHATIBHOMY MCIIOJIB30BAHUIO MPUPOJIHBIX PECYPCOB U (DOPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUHM OMOJIOIMUYECKUX 3HAHMN B LEJISAX MOBBIIMICHUS OOIIEH KYJIbTYpbl, €CTECTBEHHO-
HAy4YHOW TPaMOTHOCTH, KaK COCTAaBHOW YacTU (PYHKIMOHAIBHOW TPAMOTHOCTU OOydYaroIMxcsa, (OpMUPYEMOU Npu
W3y4YEeHUU OUOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOIOB MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS ISl aHAIW3a U OOBSICHEHMS SIBJICHUN OKPYXKAIOIIET0 MHUpPAa U MPOUCXOASIINX B HEM H3MECHECHUM,
yMEHUE JieslaTh 000CHOBAHHBIC 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C IIEJIbIO MOTyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO HCIIOJBb30BaTh OMOJOTUYECKHE 3HAHUS JMJId pElIeHUs MNpodiieM B peajbHBIX
JKU3HEHHBIX CUTYallHsIX;



OCO3HAHHUE IIEHHOCTH HAYYHOM JAESTEIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE;

TOTOBHOCTB M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPA30BAHMIO, K AKTUBHOMY TOTYYEHHUIO HOBBIX
3HAHMM 110 OMOJIOTUU B COOTBETCTBUU C )KM3HEHHBIMU OTPEOHOCTSIMH.

METANIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl OCBOEHHMS y4eOHOro mnpenmera «buonorus» BKIIOYAIOT: 3HAYUMBbIE IS
dbopMUpOBaHUS MHUPOBO33PECHUST OOYYAIOMIMXCS MEXKAUCIUILIMHAPHBIE (MEXIPEAMETHbIE) OOICHAYYHbIE TOHSTHUA,
OTpaXkarollue LEJOCTHOCTh HAYYHOW KapTHUHBI MUpPA U CHEUU(UKY METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax (BEIIEeCTBO, SHEPIUsl, SABJICHUE, MPOIIECC, CUCTEMA, HayUHbII (aKT, IPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUs, HUCCIENOBaHHE, HAONIOJCHHWE, W3MEpPEHHUE, SKCHEPUMEHT U JpPYIHuX), YHUBEpCAJIbHblE Y4YeOHbIE AEHCTBUS
(mo3HaBaTeIbHbIE, KOMMYHUKATHUBHBIE, pEryJsTUBHbIE), oOecneunBaromue (opmMupoBaHue  (yHKIHOHAIBHOM
IPaMOTHOCTH W COLMAJIBbHON KOMIIETEHIIMM OOYyYaroluXcsi, CIOCOOHOCTh OOYYaloIIMXCS MCHOJIb30BATh OCBOECHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEpCAJbHbIE Y4YeOHble MAEHCTBHS B I03HABATEIBHOW H
COLMAJIBHOM ITPAKTHUKE.

MetanpeameTHbIe pe3ynbTaThl OCBOSHUS MPOTpaMMbl CPETHEr0 OOIIET0 00pa30BaHusl JOKHBI OTPAXKaTh:

OByaieHHe YHMBEPCAJIbHBIMH Y4eOHbIMH NI03HABATEIbHBIMHU AeHCTBUAMMU:

1) 6a3oBble JJorMYecKHue AeiicTBUA:

CaMOCTOSITENILHO (POPMYIHPOBATH U AKTYaTIU3UPOBATH TPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IIPM OCBOCHHMM 3HAHUW NPUEMBI JIOTHUECKOTO MBIIUIEHUS (aHaJIW3a, CHUHTE3a, CpaBHEHUS,
Kjaccudukanuu, o000IIEHM), PACKPBIBATH CMBICH OMOJOTMYECKUX MOHSATHH (BBIIENATH HMX XapaKTepHbIE MPHU3HAKH,
YCTaHaBJIMBATh CBSA3U C IPYTUMHU MOHATUAMH);

ONpENENATh UENH JAESITeNIbHOCTH, 3aJlaBasl MapameTpbl U KPUTEPUU HUX JOCTUKEHHUS, COOTHOCUTH PE3YJIbTAThl
JESATEIbHOCTH C IMOCTABIECHHBIMU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOrHUECKHUEe MOHITHS ISl 00bSICHEHUS (DAKTOB U SIBJICHUM KUBOU MPUPOIbI;



CTPOUTH JIOTHYCCKUE PACCYKICHHS (MHIYKTHBHBIC, JCTyKTHBHBIC, IO aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M
IIPOTUBOPEYHS B pACCMATPUBACMBIX SBIICHUSAX, (DOPMYITHPOBATH BHIBOBI M 3aKITIOUCHHS;

PUMEHSATh CXEMHO-MOJICIIbHBIC CPEJCTBA IS MPEACTABIICHUS CYIIECTBEHHBIX CBS3€H M OTHONICHUIH B M3y4acMBIX
OMOJIOTHYECKUX OOBCKTaX, a TaKKe IPOTHBOPCYHMHA PA3HOTO pOja, BBIABICHHBIX B Pa3IMYHBIX HH(POPMAIIMOHHBIX
HCTOYHHMKAX;

pa3pabaTeiBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YYETOM aHAIHM3a MMEIONIMXCS MAaTepPHAIbHBIX W HEMaTepPHATbHBIX
pPECYpCOB;

BHOCUTh KOPPEKTHUBBI B JICATCIIBHOCTh, OIICHMBaTh COOTBETCTBHE PE3YJIbTAaTOB IIEJsSIM, OIICHUBATh PHUCKH
MOCJICACTBUMN JICITEILHOCTH;

KOOPJIMHUPOBaTh W BBINOJHATH pPadbOTy B YCIOBUSAX PCANbHOr0, BHUPTYaIbHOTO W KOMOMHHPOBAHHOIO
B3aMMO/JICHCTBUS,

pa3BHUBATh KPEATUBHOE MBIIIJICHHUE TP PEIICHUN KU3HESHHBIX MPOOJIEM.

2) 0a30BbI€ HCCJIEI0BATEIbCKHE NeiiCTBUA:

BJIAJCTh HABBIKAMH YYCOHO-MCCJICAOBATEILCKOM M MPOCKTHON JCATEIBHOCTH, HAaBBIKAMH Pa3peIICHHS MPOOJIEM,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITCIbHOMY TOHCKY METOJIOB PEIICHHUS MPaKTHYCCKUX 3ajad, MPUMEHCHHUIO
pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIOJB30BaTh Pa3JMYHbIC BHIBI JICATCIBHOCTH [0 IOJYYCHHIO HOBOTO 3HAHHWS, €ro HWHTEPIPETalnH,
IpeoOpPa30BaHUIO M IPUMEHECHHIO B YUYCOHBIX CUTYAIIMSIX, B TOM YHCIIC IIPH CO3JaHUH YUCOHBIX H COIUAIbHBIX IIPOCKTOB;

(hOpMHPOBATh HAYYHBIN THUIT MBIIIJICHUS, BIaJIeTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH ITIOHATHSIMH H METOaMHU;

CTaBUTh U (DOPMYITHPOBATH COOCTBCHHBIC 332Ul B 00pa30BaTEeIbHOM JEATSIBHOCTH U KU3HEHHBIX CUTYaIUX;

BBISIBJISITh IPHUNHHO-CJICICTBEHHBIC CBSA3M M aKTyaJIM3UPOBATh 3a/1a4uy, BBIIABUTATh THIIOTE3Yy e PEIICHHUs, HAXOIUTh
apTyMEHTHI JUIs TOKa3aTeIhCTBA CBOUX YTBEPIKICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUN PEIICHUS;

aHAJIM3UPOBATh IMOJIYYCHHBIE B XOJI€ PCHICHUS 3a7add pPe3ysIbTaThl, KPUTUYSCKH OICHWBATh UX JIOCTOBEPHOCTH,
IIPOTHO3UPOBATh H3MCHCHHE B HOBBIX YCIIOBHSIX;

JaBaTh OLICHKY HOBBIM CHUTYAIUsIM, OLICHUBATH PUOOPETEHHBIMN OIIBIT,

OCYILECTBIIATH IIeJICHAIIPABIICHHBIH MOMCK TIEPEHOCA CPEJICTB U CIIOCOO0B JACHCTBHS B MPOPECCHOHAIBHYIO CPEY;

yYMETh ITEPECHOCUTD 3HAHUS B TIO3HABATEIIBHYIO M MPAKTUYCCKYIO 00JIACTH )KU3HEACITCILHOCTH;



yYMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX IPEAMETOB;

BBIJIBUTaTh HOBBIE WJEH, MpeajaraTh OPUTHMHAIbHBIE MOAXOJbI W PEIICHUS, CTAaBUTh MpOOJIeMbl M 3a]lauu,
JOMYCKAIOIUE aTbTEPHATUBHBIC PELICHUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTUPOBATHCS B PA3JIUYHBIX HMCTOYHUKAX HWHGOpMAIMU (TEKCTE Y4eOHOro MOocoOMs, HAyYHO-TOMYJISIPHOU
JauTEpaType, OMOIOTHYECKUX CIIOBAPSAX M CIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B MIHTepHETE), aHATM3UPOBATh
uHpOpMAIIMIO pa3IMYHBIX BUAOB W (OpPM MPEACTaBICHUS, KPUTHUYECKH OLIGHHBAaTh €€ JIOCTOBEPHOCTh W
HEMPOTUBOPEYUBOCTE;

GbopMyIMpPOBaTh 3aMPOCHl U MPUMEHATh PA3JIMYHbIE METOJbI P MOUCKE U OTOOpE OMoJIorHYeckoil mHbopMaIuy,
HEO0OXOAMMOM JUIsI BBITIOJTHEHUS YyUeOHBIX 3a]1a4;

MPUOOPETATh OMBIT UCTIOJIb30BAHUSI HH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, COBEPIIICHCTBOBATh KYIbTYPY
AKTUBHOT'O UCTIOJIb30BAHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENFHO BBIOUPATh ONTUMAIbHYIO (OPMY Mpe/ICTaBICHUS OMOJIOrHUecKoi nHpopMalu (CXeMbl, rpaduKkH,
JMarpaMMbl, TaOJUIIbI, PUCYHKHU U APYTOE);

WCIIOJIb30BaTh HAyUYHBIM SI3BIK B KaueCTBE CpEICTBA MpU paboTe ¢ Ouojornueckod uHbopmaluen: TPUMEHSTh
XUMHYECKue, GU3NIeCKue 1 MaTeMaTUYECKUE 3HAKU U CUMBOJIbI, (POpMyJibl, aO0OpeBUaTypy, HOMEHKIIATYPY, UCIIOIb30BaTh
U TIpeoOpa30BbIBATh 3HAKOBO-CUMBOJIUYECKHUE CPEACTBA HATJISTHOCTH;

BJIAJICTh HABBIKAMHU PACMO3HABAHUS U 3aIUTHI HHGOpMAINK, UHPOPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01enue:

OCYIIECTBJISITh KOMMYHUKAIIMM BO BceX cdepax >KU3HM, aKTUBHO Y4YacTBOBaTh B JUAJIOre WM JIUCKYCCUU TIO
CYIIECTBY OOCyXIaeMoi Tembl (YMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBAaTh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS
npeiaraeMou 3aJ1aum, yYuThIBaTh MHTEPECHI U COTJIACOBAHHOCTD MO3UIUN IPYTUX YYACTHUKOB IUAJIOra WU JUCKYCCHH);

pacmo3HaBaTh HeBepOaJIbHBIC CpEACTBA OOIIEHHUS, TOHWMATh 3HAYCHUE COIMAIBHBIX 3HAKOB, MPEANOCHUIOK
BO3HUKHOBEHUS KOH(MIUKTHBIX CUTYallUM, yMETh CMST4aTh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIQJICTh Pa3JIMYHBIMU CIIOCOOAMM OOIIEHUS U B3aUMOJCHCTBHUSI, TIOHUMATh HAMEPEHUs JPYTUX JIIOAEH, MPOSBISIThH
YBAXUTEIHHOE OTHOIIIEHNE K COOECETHUKY W B KOPPEKTHOH (hopMe GOopMyIHMPOBATH CBOU BO3PAKECHHUS;



Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSiTeJIbHOCTD:

MOHMUMATh W HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHAUBUAYAIHHOW paOOTHI MPU PEIICHUH OMOJIOTHUECKON
npo0emMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYIIOBBIX (POpPM B3aUMOACUCTBUS MpPU PEHICHUH Y4eOHOU
3aJlaui;

BBIOMpATh TEMAaTUKY U METOJIbl COBMECTHBIX JIEUCTBUM ¢ YUETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEHN KaXKJI0TO UJieHa
KOJIJIEKTUBA;

MPUHUMATh L€ COBMECTHOM JESTEIbHOCTH, OPraHMW30BBIBATh U KOOPAMHUPOBATH JACHCTBUS MO €€ JOCTHXKEHUIO:
COCTaBJISITh TUIAH JIEUCTBHM, pacrpenesaTh poJid ¢ YYETOM MHEHUH YYaCTHHUKOB, OOCYXKJaTh PE3yJbTaThl COBMECTHOM
paboThI;

OIICHUBATh KAu€CTBO CBOETO BKJIAJa U KaXJOTO y4YaCTHHKA KOMAaHIbl B OOILIMUA pe3yJbTaT Mo pa3pabOTaHHBIM
KPUTEPUSIM;

MpeiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C MTO3UIIMU HOBU3HBI, OPUTUHAJIBHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IOBEICHHUE B PA3JIMUHBIX CUTyalUsX, MPOSBIATb TBOPYECTBO U
BOOOpakeHUE, ObITh UHUITUATHBHBIM.

OBJaieHne YHUBEPCAIbHBIMH PEryJISSTUBHBIMU AeHCTBUSIMH:

1) camoopranuszanms:

UCITI0JIb30BATh OMOJIOTUYECKHUE 3HAHUS JJIS BBISBJICHUSI POOJIEM U UX PEUICHUS B )KU3HEHHBIX M YUYCOHBIX CUTYaIUSX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 11€JIEBBIE U CMBICIOBBIC YCTAHOBKH B CBOMX JIEUCTBUSIX U MOCTYIIKAaX 110
OTHOILICHHIO K )KMUBOU MPUPOJIE, CBOEMY 3/I0POBBIO U 3/IOPOBBIO OKPYKAIOIINX;

CaMOCTOSITEJILHO OCYIIECTBIISATh MTO3HABATEIBHYIO JESATEILHOCTD, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBAThH
COOCTBEHHBIC 33/1a4u B 00pa30BaTEIBHOM IEATEILHOCTH M JKU3HEHHBIX CUTYyAITUsX;

CaMOCTOSATENILHO COCTaBIIATh IUIAH PEIICHHWs] MPOOJIeMbl C YYETOM MMEIONIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuMpsATh paMK{ y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTCHUH;

JienaTh OCO3HAHHBIN BBIOODP, ApTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;



OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

c1oco0cTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHUIO MIMPOKOW 3PYIUIIMU B pa3HbIX 00JAcCTSIX 3HAHWUMA, MOCTOSHHO
MOBBIIIATh CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHLTATOB
LEIISIM;

BJIAJETh HABBIKAMU IIO3HABATEIBHON pe(dIEeKCHH Kak OCO3HAaHUS COBEPIIAEMBIX JEHCTBUA W MBICIHUTEIbHBIX
IPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHMM, MCIIONB30BaTh NPUEMBI PeQIIEKCUN NJIsl OLEHKU CUTYallud, BHIOOpa BEPHOIO
peuieHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEUIEHUS 10 UX CHUKEHUIO;

NPUHUMATh MOTUBBI U @pPIYMEHTHI IPYTUX IPH aHAJIM3€E PE3YIbTaTOB AESITEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTAaTKH U JOCTOMHCTBA,

MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHAJU3€ Pe3yJIbTaTOB JACSATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYTUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TO3ULIUU JPYTOro YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nmporpamMmmbl COO no 6uonoruu Ha 6a30BOM YPOBHE BKIIIOUAIOT CHEU(pUYECKUE
JUst yueOHoro mpenmera «buosorusy Hay4dHbIe 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUN MO OCBOCHUIO, MHTEPIPETAINH U
npeoOpa30BaHUI0 3HAHUM, BUIBI JAEATEIBHOCTH MO TMOJYYEHUIO HOBOT'O 3HAHUS M MPUMEHEHHUIO 3HAHUU B Pa3IMYHBIX
y4eOHBIX CUTYyaIUsX, a TAKKE B PEAIbHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C Ouojorueil. B nmporpamme npeameTHbIe
pe3yJIbTaThl MPEJCTABICHBI 10 TOJIaM 00yUCHHS.

[IpenmeTHBIC Pe3yNbTaThl OCBOCHHS YueOHOTO npeamera «buonorus» ¢ 10 knacce NOKHBI OTPaXXaTh:

c(hOpPMHPOBAHHOCTh 3HAHUWA O MECTE M POJU OWOJOTMM B CHUCTEME HAyYHOTO 3HAHUS ECTECTBEHHBIX HAyK, B
(bopMHpPOBaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPaA U HAYYHOT'O MUPOBO33PEHUS, O BKIIAJE POCCUUCKUX U



3apyOeKHBIX Y4YEHBIX-OMOJIOrOB B pa3BUTHE OMONOTHH, (YHKIMOHAIBHOM TPAMOTHOCTH YEJOBEKA Ui PELICHHS
YKU3HEHHBIX 33]1a4;

YMEHUE PACKPBIBATH COAEPKAHHE OMOJIOTMYECKUX TEPMUHOB U TOHATHH: >KM3Hb, KJIETKA, OPraHU3M, METa0O0JIu3M
(oOMeH BemllecTB M IPEBPALIEHUE YHEPIMM), FOMEOCTa3 (CaMOpEryslMs), YpOBHEBas OpraHU3alUs >KUBBIX CHCTEM,
CaMOBOCIIPOU3BEIEHUE (PENPOAYKIIHS), HACIEACTBEHHOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHE;

YMEHUE WU3Jararb OWOJIOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAas, MYTAIlMOHHAs, UEHTpaJbHAas J0rMa
MOJIEKYJIsipHOM Ounosiorun), 3akonsl (I'. Menaens, T. Moprana, H. WI. BaBunoBa) u ydyeHus (o mieHTpax MHOT000Opas3us u
IPOUCXOXKIECHUS KyIbTypHbIX pacTenuid H. V. BaBuiioBa), onpenensite rpaHuiibl UX IPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOAAMH HayYHOI'O IO3HAHUS B OMOJIOIMH: HaOII0ACHUE U ONIMCAHNE KUBBIX CUCTEM, ITPOLIECCOB U
SIBJICHUH, OpraHu3alys ¥ IPOBEJeHNE OMOIOrMYECKOr0 SKCIIEPUMEHTA, BbIIBUKEHUE TUIIOTE3bI, BHIBICHUE 3aBUCUMOCTH
MEXIY HCCIEAYyeMbIMU BEJIMYMHAMU, OOBSICHEHHE IMOJYYEHHBIX pPE3YJbTAaTOB, HCIOJIb30BAHHBIX HAyYHbBIX MOHSITHI,
TEOpH U 3aKOHOB, YMEHHUE JIE1aTh BHIBOIbI HA OCHOBAaHUU MOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJICIATh CYLIECTBEHHbIE IPU3HAKM BHPYCOB, KJIETOK IPOKAPUOT M DYKApUOT, OIHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTraHHW3MOB, OCOOEHHOCTH TMPOILIECCOB: OOMEHa BEIIECTB M MPEBpAIICHUS D3HEPTUU B KIIETKE,
doToCHHTE3a, IUIACTUYECKOTO U DJHEPreTHYecKOro OOMEHa, XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHUS,
pPa3MHOXEHUS, UHANBUIYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3);

yYMEHUE NPHUMEHSTh MOJYyYECHHbIE 3HAHUS ISl OOBACHEHUSI OMOJIOTMYECKUX TMPOIIECCOB U ABJICHUM, ISl MPUHATUS
IPAKTUUECKUX PEIIEHUH B MOBCEJHEBHOW JKM3HMU C II€JIbI0 OoOecredeHus: 0€30MacHOCTH CBOETO 3JI0POBBbS U 310POBbS
OKpYKaIOIUX JItOJel, COOJIIOJIEHUSI HOPM TI'pPaMOTHOTO MOBEACHUS B OKpYXaloUlell NpUpOAHON cpeie, MOHUMaHHE
HEOOXOJAMMOCTA HCIOJIb30BAHUSL JOCTHKEHUW COBPEMEHHOM OWONOrMM W OWOTEXHOJOTHMH MJid PalUdOHAIBHOIO
IPUPOAOTIOIH30BAHNS;

YMEHHME pellaTh 3JIEMEHTApHble T'C€HETUYECKHE 3aJaud Ha MOHO- U JUTHOPUIHOE CKpEeUIMBaHHUE, CLEMJICHHOE
HACJIEJOBaHHE, COCTABJATh CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHUA I MpeICKa3aHHUs HacJelIOBaHUS NPU3HAKOB Yy
OpraHU3MOB;

YMEHUE BBINOJIHATh JAOOPATOPHBIE U NPAKTUYECKHME padoThl, COONIOAATH MpaBuia MpU padboTe ¢ yuyeOHbIM U
71a00paTOPHBIM 000PYI0BAHUEM;



YMEHHE KPUTHUYECKU OIEHUBATh U MHTEPIPETHPOBATH UHGOPMAIUIO OMOIIOTUYECKOTO COACPIKAHUS, BKIIOYAIOIIYIO
NICEBAOHAYYHbIE 3HAHUS W3 Pa3IMYHBIX HMCTOYHHKOB (CpeACTBa MaccoBOil uHGOpMaNuu, HAyYHO-TIOMYJSPHBIC
MaTepHabl), STUYECKHUE aCIIEKThl COBPEMEHHBIX UCCIIEI0BAHUN B OMOJIOTMH, MEIULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHBIE NMHCbMEHHBIE U YCTHBIE COOOIIEHUs, 000011ast OMOJOrMUECKy0 HHPOPMALUIO U3
HECKOJIbKMX UCTOYHUKOB, TPAMOTHO HCII0JIb30BaTh NOHSATUWHBIN anmapar OMoJ0oruu.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

HavumeHoBaHuUe pa3iesioB U TEM

KoaunuecTBo yacoB

JyeKTpoHHBbIE (HU(PPOBBIE)

Ne /i Kontpoabnbie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 buonorus xak Hayka 4 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBble cuCcTEMBI M MX OpraHU3alus 2 https://m.edsoo.ru/ST7SVKFTX
3 XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH 16 1 0,5 https://m.edsoo.ru/YTLWWIJEO
4 KusznenesaTenbHOCTh KIETKU 12 https://m.edsoo.ru/MEETZ2D71
PasmHoxeHHnE aJIbHOE
5 MHOIRCHIE T HHANBIYAIbH 10 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
HacnenctBeHHOCTH M M3MEHYMBOCTD
6 16 1.0 https://m.edsoo.ru/ONPNXJ7X6
OpPraHHU3MOB
Cenexuusi opranu3MoB. OCHOBBI
7 6 1 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOIOTHH
8 PesepBHOE Bpems 2 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO YACOB I10 68 ) 3
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