MYHUIAITAJIBHOE BIO/DKETHOE OBIIEOBPA3OBATEJIBHOE YYPEXIEHUE
«CPEAHASA OBIIEOBLPA3OBATEJIBHAA IIKOJIA Ne 57»

IMMPUHATO CornacoBaHo YrBepxnato

Ha 3aceJaHUM 11elarOrHYecKoro Ha 3aCe1aHuH npuka3 Ne AT '
cosera MBOY «Cpennss 06LIELIKOIBLHOTO ot 03.08.2023
obuieobpa3oparenbHas Wwkoa POAMTENLCKOTO KOMHTETA Jupexrop

No57» [Tporokon Ne8

Mpotokon Nel6 ot &3, J£AHS or 03.08.2023

/Wuam Tpencenarens

. .b. [TaHuyeHko 06u1eIKoNbHOro
POLUEFENHCKOTO KOMMTETA
Q%; _O-B.bounaps

PABOYASA ITPOI'PAMMA

BUOJIOTI'US]
10-11 kaacce

(POOII, yrBep:xaeHa npuka3zoM MUHHCTEPCTBA MPOCBELICHUS
Poccuiickoii @enepannu ot 23 Hosiopst 2022 r. Ne1014)

2023-2025 r.r.
cpeaHee o0Iee 00pazoBaHue

ropoa Kypck



MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o OuoJIOTMM Ha ypOBEHb cpemHero obOmiero ooOpazoanus (10-11 kmacchn)
cocTaBliieHa B COOTBETCTBUH ¢ DenepanbHbiM 3akoHOM 0T 29.12.2012 Ne 273-03 «O6 o6pazoBaHNH
B Poccuiickoii ®denepanuny», denepanbHbIM 3akoHOM OT 24 ceHTsa0ps 2022 r. Ne 371-®3 «O
BHeceHMM u3MeHeHU B DenepanbHbiii 3akoH «O0 obOpazoBanuu B Poccuiickoit ®Deneparumy;
Crarbeit 1 denepanpHoro 3akoHa «O0 obs3arenbHBIX TpeOoBaHUsAX B Poccuiickorn deneparuny,
nprka3oM MunuctepcTBa nmpocsemenus Poccuiickoit denepanuu ot 23 HosOps 2022 r. Ne 1014 «O6
yTBepkAeHUH (eaepaabHoi 001e00pa3oBaTebHOM MPOrpaMMbl CpeIHEro O0LIero 0Opa3oBaHUs»,
nuchMa JlermapraMenTa rocy1apCTBEHHOW IMOMTUKY M YIIPABJICHUS B cepe obiiero oopazoBaHus ot
22.05.2023 Ne 03-870 06 oOHOBIEHHH coaepkaHus o0miero oopazoBanus; denepaabHONl OCHOBHON
o0mieo0pa3oBaTenbHON MporpaMMoi cpeaHero obmiero odpazoBanus (DPOOII)  yTBep:KIeHHOU
npuka3zoM MuHucTepcTBa npocBenenus Poccuiickoit @enepanuu ot 23 HOs10ps 2022 1. Ne 1014 «O6
yTBepxkAcHUH (heepanbHoi 001meo0pa3oBaTeIbHOM MPOrpaMMBI CPETHETo O0MIero 00pa30BaHUs»,
npukazoM MunuctepctBa mpocsenienus Poccuiickoit deaepamuu ot 11 gexabps 2020r. Ne712 «O
BHECEHHH W3MEHEHUW B HEKOTOpBIC (elepalibHble TOCYIapCTBEHHbBIE 00pa30BaTEIbHbIC CTaHAAPThI
oOmiero o6pa3oBaHus 1Mo BompocaMm BocnuTaHus oOyvaromuxcs»; Canllun 3.3686 21 «CanutapHo-
SMUIEMHUOJIOTHYECKHE TPeOOBaHUS 1O MPODUIaKTUKE HHPEKIMOHHBIX Oone3nei» ¢ 01.09. 2021r.;
paboueii mporpammbl BocnuTanus MBOY "Cpennsis o6meoOpaszoBarenbHast mkoia Ne5S7", B
cooTBeTcTBUU ¢ yueOHbIM MmimaHoM MBOVY «Cpeaneit oOmeodpazoBatenbHoOl mKoabl Ne 57» Ha
2023-2025 y4yeOHbIe TOMbI.

[Iporpamma HampapieHa Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHOM TPAMOTHOCTH YYaIIUXCS H
OpraHM3aIMI0 M3y4YeHHs] OHOJOTMU Ha JEATEJIbHOCTHOW OCHOBE. B mporpamMMe y4HTHIBaIOTCA
BO3MOXKHOCTH TipenmMera B peanuzanuu TpedoBanuit ®I'OC COO k miaHUpyeMbIM, TUYHOCTHBIM U
METanpeMETHBIM pe3yibTaTaM OOy4YeHHUs, a TaKKe peanu3alus MEXIPEIMETHBIX CBs3el
€CTECTBEHHO-HAYUHBIX YUEOHBIX TPEIMETOB Ha YPOBHE CPETHETr0 00111ero 00pa3oBaHus.

B mporpammMe omnpenenstoTcss OCHOBHBIE LI€JM U3y4eHHUs OWOJIOTMH Ha YPOBHE CPEIHEro oO0Iero
oOpa3oBaHMs, IUIAHUPYyEeMble  pPE3yJbTaThl  OCBOGHHUS  Kypca  OHWOJOTUM:  JIUYHOCTHBIE,
MeTaIpeAMETHBIE, IPEAMETHBIE.

IIpu pa3paboTke JaHHOUW MPOrpaMMbl TEOPETUUYECKYIO OCHOBY JUIS OIIPECIICHUS
MOIX0A0B K (POPMHUPOBAHUIO COZIEPKaHUSI ydeOHOro npeamera «buomorus» cocTaBuiIn:
KOHIICTITYaJIbHbIE TIOoJIo)keHust CrtaHgapta O  B3aUMOOOYCJIOBJICGHHOCTH  1ICJIEH,
COoZlep)KaHUs, pe3yJbTaTOB oOOydYeHUuss ¢ TpeOOBaHUN K YPOBHIO TMOJTOTOBKHU
BBIITYCKHUKOB, MOJOXEHHsI 00 OOImuX MesiX W IPUHHIOUNAX, XapaKTEePHU3YIOIINX
coBpeMeHHoe cocTtossHue cucrembl COO B Poccuiickon ®denepanum, a Takxke
MOJIOKEHUsI O crienmduke Omosoruu, €€ 3HAYECHUU B MO3HAHUHU >KHUBOWU MNPUPOIBI U
o0eCrneYeHun CYIIECTBOBAHHUs dYeloBedueckoro oobiiectBa. CorjlacHO Ha3BaHHBIM
MOJIOKEHUSIM ONpeaeI€eHbl OCHOBHBIC (DYHKIIUU MPOTrpaMMbl U €€ CTPYKTypa.

I[Iporpamma naét mpeacTaBlIieHHE O HENsIX, 00 oOmeld cTpaTeruu oOydeHUs,
BOCTIMTAHUS U PA3BUTHSI OOyUJaAIOIMIUXCsl CPEACTBAMH y4ueOHOro npeamMmera «buonorus»;
omnpeessieT 00s3aTenbHOE MPEIMETHOE COJIEp>KaHUE, €T0 CTPYKTYpPY, paclpeaeieHue
o pazjeiaM/TeMaM, pPEKOMEHAYEMYIO IOCIe0BaTEIbHOCTh M3YUYEHHUsI Y4eOHOro
MaTtepyaiga ¢ YYETOM MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€M, JOTUKH
o0pa3oBaTeIbHOTO TMpoIllecca, BO3PACTHBIX OCOOEHHOCTEH o0y4Jaromxcs. B
nporpaMMe TakK)Ke YUYUTBIBAIOTCS TpPEeOOBaHHS K IUIAHUPYEMBIM  JIUYHOCTHBIM,
MEeTanpeIMETHBIM U  HOpPEeIMETHBIM  pe3yjbTaTaMm oOydeHHus1 B (QOpMHUpOBaAHUU
OCHOBHBIX BHUJOB Yy4YeOHO-IIO3HABATEJILHOW JCSITEIbHOCTH YYEOHBIX JCHCTBUM
00y4Yaronmxcst MO0 OCBOCHHUIO COJIEPKAHUST OMOJIOTHYECKOTO 00pa3oBaHUS.

B mnporpamme yueOHoro mnpeamera «bumomorus» (10—11 xitaccel, 6Ga30BBIi
YPOBEHb) pEajn30BaH IMPUHIMUI MOPEEMCTBEHHOCTUB U3yUYEeHUU OHOJIOTUH, Onaroaaps
yeMy B HEMW IpocMaTpuBaETCsl HAOPaBJICHHOCTbh HA PA3BUTHE 3HAHUU, CBSI3aHHBIX C
(popMupoBaHHEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUSI, LIEHHOCTHBIX OpPHUEHTALIUMI
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JIMYHOCTH, DKOJIOTHYECKOTO MBINUICHUS, TIPEACTABICHUH O 3JO0POBOM OOpas3e KWU3HHU U
OCpe’)KHBIM OTHOIICHHEM K OKpY’Karollel HNpupoHoil cpexe. [loatomy Hapsay c
U3ydeHHUEeM OOIIIeONOJIOTUYECKUX TCOPUH, a TAK)KE€ 3HAHUUW O CTPOCHUHM KUBBIX CUCTEM
pa3HOTO paHra U CYIIHOCTH OCHOBHBIX IIPOTEKAIOIINX B HUX IIPOIIECCOB, B IpOrpamMme
YAEICHO BHUMAHUE HUCIIOJB30BAHUIO TTOJTYYCHHBIX 3HAHUN B TIOBCECIHEBHOMW KU3HH JIJIsI
pelIeHusT TIPUKJIAIHBIX 3a7lady, B TOM 4YHCJe: NPOGUIIAKTUKH Ha- CJICACTBEHHBIX
3a00JICBaHUN YEJIOBEKAa, MEJIHUKO-TEHETHYECKOTO KOHCYJIbTHPOBAHHS, OOOCHOBaHUS
ADKOJIOTHYECKH IeJIeCOO0pa3HO- TO TOBEACHHS B OKPYXKAIOIICH IIPUPOJIHON cpene,
aHaJM3a BIUSHUS XO3SIMCTBEHHOU NESTEIHPHOCTH YEJIOBEKAa Ha COCTOSIHUE TTPUPOIHBIX U
WCKYCCTBEHHBIX JKOCHUCTEM. YCWJICHHE BHHUMAaHHUs K TIPUKIJIATHONW HAIPABICHHOCTH
ydeOHoro mpenMera «bBHOJOTHS» TIPOAUKTOBAHO HEOOXOAUMOCTBIO OOECIICUCHHUS
YCIIOBUM JUIsI PEIICHUS OJHOW W3 aKTyaJIbHBIX 3aJlad IIKOJBHOTO OHWOJIOTHYECKOTO
oOpa3oBaHusl, KOTOpasl Ipeiaroiaraet (OpMUPOBAHUE Yy OOYUYaAIOMIMXCs CIIOCOOHOCTU
aanTUPOBATHCS K UI3MECHCHHSIM JIMHAMHUYHO Pa3BUBAIOIICTOCSI COBPEMEHHOTO MHUpA.

OBLIAA XAPAKTEPUCTHKA YYEBHOI'O TIPEAMETA «bHOJIOI'USA»

YueOHbli npeaMer «buosorusp» B cpeaHeM o0meM o0pa30oBaHUM 3aHUMAET
BakHoe MecTto. OH obGecrieunBaeT (GOpMHpPOBaHHE Yy OOYYAIOMIMXCS MPEICTaBICHUMN
O HAY4YHOW KapTHHE MHUpA; paclIupsiecT U 000O0IaeT 3HAHUS O >XHUBOU MHpHUpOJiE, €&
OTJIMYUTEIBHBIX IIPHU3HAKaX — YPOBHEBOW OpraHu3alMi W HDBOJIOIHH; CO31acT
yCJIOBUS  JUJIS: NO3HaAHUsi ~ 3aKOHOB  JKHUBOW  TIPUPOIBI, dopmupoBanms
(¢yHKIIMOHATBFHON TPAMOTHOCTH, HABBIKOB 3JJ0POBOr0 U Oe30macHOro odopasa >KHU3HHU,
DKOJIOTUYECKOTO MBIINUICHHUSI, IIEHHOCTHOTO OTHOHICHUsI K >KHUBOUW TIpUpPOAE U
4eJIOBEKY.

Bbonbmoe 3nHaueHuwe yuyeOHBIM mnipeameT «buosorus» wnMeeT TakXke I
pelIeHusl BOCIIUTAaTEeIbHBIX U Pa3BUBAIONINX 3aJla4d CpeaHero odmiero oopazoBaHuUs,
companu3alu oOydaroniuxcs. M3ydenne Ouosoruu oOecredyuBaeT YCIIOBUS JIJIS
¢dopMupoBaHUST WHTEIJUIEKTYaJIbHBIX, KOMMYHHKAIIMOHHBIX W WHQOPMAIIMOHHBIX
HaBBIKOB, J3CTETHYECKOW KYJBTYpPBI, CIIOCOOCTBYET HWHTErpaliuu OHOJIOTHYECKUX
3HAaHUH C NPEIACTABICHUSIMU U3 JAPYTrUX yUeOHBIX IMPEAMETOB, B YACTHOCTH, (DU3UKH,
xuMuu U Teorpaduu. HazBaHHBIE TOJIOKEHHUSI O TMpeAHa3HAYEHUH Y4YeOHOTO
npeameTa
«buomorus» COCTaBWIJIIM OCHOBY JJIsI  OIPEJCJICHHUSI MNOJAXOJAOB K OTOOpy o
CTPYKTYPUPOBAHUIO €r0 COJEp>KaHUs, NPEJACTABJICHHOIO B JAaHHOW MHpoOrpaMme.

OT16op conepkanusi ydeOHOTO TipeameTa «buomorwmsp»» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C TMO3UIIHK KYJIHFTYpPOCOOOPa3HOro MOAX0Ja, B COOTBETCTBUU C KOTOPBHIM
oOyyaromuecs JIOJHKHBI OCBOWTH 3HAHHUS W YMEHUS, 3HAUYUMBbIC IS (popMHUpOBaHUS
00IlIel KYyJIBLTYpHI, OMPEACHSIONINe aJleKBaTHOE MOBEJICHHWE YeJIOBEKa B OKpY Karolleh
OPUPOTHON CpeJie, BOCTPEOOBAHHBIE B TIOBCEIHEBHOW >KHM3HHM ©W  MPAKTHUYECKOU
nesitenbHOocTH. (Ocoboe MecTo B OTOM CHCTEME 3HAaHUUW 3aHUMAIOT JJIEMEHTBI
COJICp>KaHUsI, KOTOpPBIE CIIy>)KaT OCHOBOU isi (OPMUPOBAHUS TPEJCTABICHUN O
COBPEMEHHOMW €CTECTBEHHO-HAayYHOMW KapTHHE MHUpPa M [EHHOCTHBIX OpPHUEHTAIMIX
JIMYHOCTH, CTIOCOOCTBYIOIINX I'YMaHHU3AIUU OMOJIOTHYIECKOTO 00pa3oBaHMs.

CTpyKTypupOBaHHE COAEp>KaHUsi yd4eOHOro wmarepuaia B  IIporpamMme
OCYIIECTBJICHO C Y4YE€TOM MPUOPUTETHOTO 3HAYCHUSI 3HAHUU OO0 OTIUUYUTEIbHBIX
OCOOCHHOCTSIX J>KMBOH TIPUPOZBI, O €€ YPOBHEBOW OpraHu3alMd H 3BOJIOLIUH. B
COOTBETCTBHUHU C OATHUM B CTPYKType ydeOHoro npeamera «bHOJIOTHUS» BBIAEICHBI
CIENyIOIIHNEe coAep)KaTenbHble JUHUU: «buonorus kak Hayka. MeToIbl HAay4YHOTIO
MMO3HAHUS, «Knerka Kak Ouosormyeckas cucrema», «OpraHu3m Kak
Oouonormdeckasi cucrema», «Cucrema W MHOrooOpa3ue OpraHHYEeCKOrOo MHPay,
«ODBOJIIOLUST KUBOU TIPUPOIABDY, K IKOCUCTEMBI U MIPUCYIITUE UM 3aKOHOMEPHOCTH.
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HEJN U 3AJAYU YYEBHOI'O IPEAMETA «bHOJIOT' USI»

Lens n3ydenus: yaebHoro npeamera «buosorus» Ha 6a30BOM ypOBHE —
OBJIQJICHHUE OOYYaOIIUMHUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAJIBHON
OpraHM3alUy >KUBBIX CHCTEM pa3HOro paHra u IPUOOpPEeTEeHHE YMEHUM
HUCIIOJIB30BaTh 3TH 3HAHUS ISl TPAMOTHBIX JICHCTBHU B OTHOUIICHHH OOBEKTOB
>KUBOU MPUPOABI U PEIICHUST Pa3JIMYHBIX XU3HEHHBIX IPOOJIEeM.

JlocTmkenue nenu ulydeHus: yueoHoro tnpeamera «buosmorus» Ha 6azoBom
YPOBHE O0ECIEUYNBAETCS PEUICHUEM CIIEAYIOIINX 3a20ay.:

— OCBOGHHME OOYYaroIIMMHCSI CHUCTEMBbl 3HAaHHH O OHOJIOTMYECKHUX TEOpHSX,
YUEHHMSAX, 3aKOHaX, 3aKOHOMEPHOCTSIX, THIIOTe3aX, MpaBWIIaX, CIy>Kalux
OCHOBOH JUIs1 (pOpMHUPOBAHUSI MPEACTABICHUN O €CTECTBEHHO-HAYYHOU KapTHUHE
MHpa; O METOoJax Hay4YHOTO IIO3HAaHWS; CTPOCHHWH, MHOTrooOpasuum Hu
OCOOEHHOCTSIX J>KHMBBIX CHCTEM pPa3HOTO YPOBHS OpTraHU3aUHN; BBIAAIOIINXCS
OTKPBITUSIX U COBPEMEHHBIX HCCJIEJOBAHUSIX B OMOJIOTHH;

— ¢opMHpOBaHHUE Yy OOYYarONIMXCsl MO3HABATEJIbHBIX, HHTCEIUICKTYalbHBIX U
TBOPYECKHUX CIIOCOOHOCTEH B MPOIECCEe aHAIU3a JIAHHBIX O MYTsIX Pa3BUTHS B
OMOJIOTHHN HAyYHBIX B3TJISI0B, UAEH U ITOJXON0B K U3YyUYCHHIO >KUBBIX CUCTEM
Pa3HOTrO YPOBHSI OpraHu3aIlNM;

— CTaHOBJIEHHE y oOOywarommxcsi oOmedl  KyJbTypbl, (YHKIHOHAIBHOMN
rPaMOTHOCTH, pa3BUTHE YMEHHH OOBSICHITH H  OICHUBATH  SBIICHUS
OKpY alomIeT0 MHpa >KHUBOW TIPUPOJHI HAa OCHOBAaHUHM 3HAHWH W OIIBITA,
MOJIyYEeHHBIX TPH U3YyYCHUH OMOJIOTHH;

— ¢opMHUpOBaHUE 'y OOyYarolUMXCd yMEHHUH WJUIIOCTPUPOBATH  3HAYCHUE
OMOJIOTHUYECKUX 3HAHUU B MPAKTHUYECKOU JIesITelIb- HOCTH YEeJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI M arpoOMOTEXHOJIOTHM;

— BOCIHTaHUE YOEXKJIEHHOCTH B BO3MOXXHOCTHU IIO3HAHMSI YEJIOBEKOM >KHUBOI
OpUPOJIbI, HEOOXOJMMOCTH OEpeXHOro OTHOLIEHUs] K Hel, COoOI0eHus
ATUYECKHUX HOPM IIPU MPOBEJICHUN OMOJIOTHUECKUX HCCIICIOBAHUM;

— OCO3HAHME II€EHHOCTH OWOJOTHUYECKHX 3HAaHUM JJIs1 TIOBBIIIEHUS] YPOBHS
AKOJOTHYECKOU KYJIbTYPHI, TSI POPMHUPOBAHUSIHAYYHOTO MHUPOBO33PCHHUS;

— NPUMEHEHHE NPUOOPETEHHBIX 3HAHUW U YMEHHIH B NOBCEJIHEBHOW >KWU3HU I
OLICHKM IIOCJIE/ICTBHI CBOEH NESITEJILHOCTU I10 OTHOLIEHUIO K OKpY’Karollei
cperne, COOCTBEHHOMY 3J0pOBBIO; OOOCHOBaHME W  COOJIIOAEHUE  MEP
npodUIIAKTUKH 3a00JI€BaHUM.

MECTO YYEBHOI'O IIPEJIMETA «bHOJIOT'HS» B YHEBHOM IIJTAHE

B cucreme cpemgnero ob6miero ob6pazoBaHusi «buonorus», nydaemas Ha 0a30BOM
YPOBHE, SBISCTCA OO0S3aTCIIbHBIM YYEOHBIM IIPSAMETOM, BXOJSAIIMM B COCTaB
npeaIMeTHON oOpa3oBaTebHOU o0macTu «EcTecTBEHHBIE HAYKW». YUEOHBIM IIJIAHOM Ha
e€ m3ydeHue oTBelicHO 69 ydeOHBIX dacoB, mo 1 gacy B Henemro B 10 m 11 ximaccax
COOTBETCTBEHHO. TakuM 00pa3oM, coaepkaHue Kypca OMOJIOTUH B CTapilel mkose 0osee moIHO
pacKpbIBaeT O0O0IIMe OHWOJOTHYSCKHE 3aKOHOMEPHOCTH, TPOSBISIONIMECS Ha Pa3HBIX YPOBHAX

OpraHu3aIu >KUBOU MPUPOJIBI.

YuebHoe coaeprkanue kypca omosorun B 10 -11 kaccax BKIIOYAET CIEIYIONINE Pa3/IEibl:
1. Buonorust kak KOMILIEKC HayK O dKUBOW MPUPOJIE

2. Opranusm.

3. Teopust 3BOJIOLIHH.

4. Pa3zBuTHe )XM3HU Ha 3eMJIE.

5. Opranu3Msbl U OKpyXkarolias cpeja.



Buonorus usyyaercs kak 6a3oBbiii kypc B 10 - 11k1acce, konuuecTBo yacoB 68 npu 1 4. B Henento
(34 u. B rox B 10 kiacce, 34 4. B 11 kacce).

IIpenycMOTpeHHBIN TIpU  3TOM  PE3€pB CBOOOJHOTO Y4eOHOIO BpPEMEHU
PEKOMEHAYETCSI HCIIOJb30BaTh JJIsI MOBTOPEHMSI M 3aKpEIUIEHUs MaTepualia, a
TakXe peIeKCUu.

Kypcy 6uonoruu Ha cTyneHu CpeaHero o0nero o0pa3oBaHust MPEAIIeCTBYET Kype OHOIOTHH,
BKJIIOUAIOLIUI 3JIEMEHTAapHBbIE CBEJCHHUS 00 OCHOBHBIX Ouosornueckux ooObekTtax. ComeprkaHue
Kypca OHWOJOTMM B OCHOBHOW IIIKOJIE CIYXKUT OCHOBOW I W3YYCHUS OOIUX OHOIIOTHYECKUX
3aKOHOMEPHOCTEM, TEOpUH, 3aKOHOB, THIIOTE3 B CTapUIeH LIKOJIE, T/Ie 0c000e 3HaYeHHE TPUOOPETAIOT
MHUPOBO33PEHUYECKUE, TEOPETUUECKHE TOHATHS.

Takum obOpazom, conepkaHue Kypca OHOJNOrMM B CTapuieil mikojie 0ojiee MOJHO PAaCKpPhIBAET
o0rmre OMOIOTUYECKHE 3aKOHOMEPHOCTH, MTPOSIBIISIONINECS HAa PA3HBIX YPOBHSIX OPraHU3AINH KUBOU
PUPOJIBIL.

[Ipu pa3paboTke mNOporpaMMbl MO OHOJOTUU TEOPETHYECKYI0 OCHOBY Ui OMNpPEICICHUS
MOAXOM0B K (OpMHpOBaHHMIO coAepkaHHs ydeOHOro mpeamera «bHOIOTHA»  COCTaBWIU:
KoHuentyanpapie nojoxkeHnss PIOC COO o B3aMMOOOYCIOBICHHOCTH LEJNEH, COJIEpIKaHMS,
pe3yabTaToB OOyUYeHHsI U TPEOOBAHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJOKEHUS 00 00IIHX
HeIsIX W TNPUHLUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OOIero
oOpa3oBanus B Poccuiickoit deneparuu, a TakKe MOJIOKEHUS O crienuduke OMoIoruu, e€ 3HaYeHUH
B IIO3HAHUM YKUBOM NMPHUPOABI U 00ECIIEUEHUH CYIIECTBOBAaHUS ueioBeueckoro oodmecrsa. CoriaacHo
HA3BaHHBIM IIOJIOXKEHUSM, OIPEJEIECHbl OCHOBHbIE (YHKIMHU MporpamMmbl IO Ouojgorum u eé
CTPYKTYypa.

[Tporpamma mo Ouosjoruu Aa€T MpeACTaBICHHE O IIeNsAX, 00 oOuiel crpareruu oOy4yeHus,
BOCIIMTAHUS U Pa3BUTHUs O00yYarolIMXCsl CpelcTBaMu ydyeOHoro mpeamera «buonorusy, onpenenser
00s3aTeNbHOE MPEIMETHOE COJEp’KaHUE, €ro CTPYKTYpY, paclpeleieHre Mo pas3ieiaM U Temawm,
PEKOMEHIyeMYI0 MOCIeI0BaTeNbHOCTh U3YUEeHUsl yUeOHOTro MaTepHaia ¢ y4TOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH OOpa30BaTEIbHOIO MPOIEcca, BO3PACTHBIX OCOOCHHOCTEH
o0ydJaronuxcs.

B nporpamme 1o Omosioruu TakXke YYUTHIBAIOTCS TPeOOBaHMSI K INIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM U MPEIMETHBIM pe3yibTaTaM oOO0y4deHHs B (OPMUPOBAHMHM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHON  JIeSITEIbHOCTH/YU€OHBIX  JIEHCTBMHA  OOYdYaloOLIMXCS IO  OCBOEHHUIO
coJiepkaHusl OMOJIOrH4YecKoro o0pa3zoBaHusl.

B mporpamme no Ouonorun (10-11 kmaccel, 6a30BBIi ypOBEHb) pEaTU30BaH MPUHIUI
IPEEMCTBEHHOCTH B U3yUeHHH OMOJIOrHH, OJ1aroapst 4yeMy B HEil mpocMaTpUBaeTCs HAPaBICHHOCTh
Ha pa3BUTHE 3HAHUH, CBA3AHHBIX C (POPMHUPOBAHMEM E€CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS,
LEHHOCTHBIX OPUEHTALUN JINYHOCTH, SKOJOTHYECKOrO MBIIUIEHUS, MPEACTAaBIEHUI O 310pOBOM
o0Opase XM3HU B OepeKHBIM OTHOIICHHEM K OKpyKaromied mpupoaHou cpexe. [loatomy Hapsiay c
U3y4yeHHEeM OO0IEeOMONIOTHYECKUX TEOpH, a Takke 3HAHWW O CTPOEHUM >KHUBBIX CHCTEM Pa3HOIoO
paHra u CyIIHOCTH OCHOBHBIX IPOTEKAIONIIMX B HUX MPOLIECCOB B MIPOrpamMme Mo OHOJIOTHH YJeNEeHO
BHHUMaHUE UCIOJb30BaHUIO MMOJIYYEHHBIX 3HAHUH B MOBCEHEBHOM YKU3HU ISl PELICHUS] PUKIIATHbBIX
3aJa4, B TOM 4HcJe: MNPOPUIAKTUKH HACIEICTBEHHBIX 3a00JieBaHUII YeloBeKa, MEIHUKO-
TeHETUYECKOTO KOHCYJIbTUPOBaHUS, OOOCHOBAHMSA 3KOJOTHYECKH I€I€CO00pa3HOro MOBEACHUS B
OKpYXKarollle MPUPOAHON Cpele, aHan3a BIUSHHUS XO3SHMCTBEHHOM [EATEIBHOCTH YEJIOBEKa Ha
COCTOSIHUE MPUPOAHBIX M HCKYCCTBEHHBIX SKOCHUCTEM. YCWIEHHE BHUMAHHUS K MPUKIATHON
HAIpPaBJIEHHOCTHU y4yeOHOro mpeamera «buosorus» MpoOAUKTOBAHO HEOOXOAWMOCTBIO OOEcCreueHus
YCIIOBUHM JUIsl pellleHUs OJHOW M3 aKTyalbHBIX 3a/lad HIKOJBbHOTO OHOJIOTMYECKOro 00pa3oBaHUS,



KOTOopasi mpeamnosiaraeT (GOpMHPOBaHHE Y OOyYaOIIMXCS CIIOCOOHOCTH aJalTHPOBAThCSI K
U3MEHEHHUSM JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

Buonoruss Ha ypoBHe cpenHero oOmero oOpa3oBaHMsA 3aHMMaeT BakHoe Mmecro. OmHa
oOecrieurBaeT (OPMHpPOBAHHE Yy OOYYAIOIIUXCS TPEACTABICHUH O HAy4YHOW KapTUHE MHUPA,
pacummpsier u 0000IIaeT 3HaHUS O KMBOW TpUpPOJE, €€ OTIUYUTEILHBIX NMPU3HAKAX — YPOBHEBOM
OpraHu3alliil W OHBOJIOIHMM, CO3MAET YCIOBHA JUIA: TIO3HAHUS 3aKOHOB JKUBOM IPHPOIHI,
dbopMupoBaHUs PYHKIIMOHATHHON IPAMOTHOCTH, HABBIKOB 3JIOPOBOTO M OE30MaCHOTO 00pa3a >KU3HH,
9KOJIOTUYECKOTO MBIIUICHHUS, [IGHHOCTHOTO OTHOIICHUS K YKHBOH MPHUPOJIE U YETIOBEKY.

Boibiioe 3HaYeHHEe OMOJIOTHSI UMEET TAKXKE JUIsl PEIICHUS] BOCIUTATEIBHBIX M Pa3BUBAIOIIMX
3a1a4  CpeaHero oOmero o0pa3oBaHUs, COIUAIM3ANMKU O0y4arommxcs. V3ydeHue Owmonoruu
oOecrieynBaeT ycloBHs s (HOPMUPOBAHHMS HMHTEIUICKTYAIbHBIX, KOMMYHHMKAIIMOHHBIX U
WHQPOPMAIIMOHHBIX HaBBIKOB, 3CTETHUYECKOW KYJIbTYPbI, CIIOCOOCTBYET WHTETPALUU OUOJIOTHYECKUX
3HAaHUH C TMPEICTABICHUSIMU W3 JPYTUX YYEOHBIX IMPEIAMETOB, B YAaCTHOCTH, (PU3UKH, XUMHUH U
reorpadun. Ha3BaHHBIC TTOJIOKEHUS O IPEIHA3HAYCHUH YIeOHOTO TIpeameTa «bHomorusy cocTaBmiv
OCHOBY Ui OIpPENEICHUS TMOIXOAOB K OTOOpY U CTPYKTYPHPOBAHHUIO €ro COJepKaHus,
NPEJICTaBJICHHOTO B IIPOrpaMMe Mo OHOJIOTHH.

OTt0o0p coxmepkanust yuyeOHOro mpeamera «buosnorus» Ha 0a30BOM YPOBHE OCYILIECTBIEH C
NO3UIUN KYyJIbTYpPOCOOOPA3HOTO IOAX0Ja, B COOTBETCTBHH C KOTOPBHIM OOYYalOUIHecs JIOJDKHBI
OCBOWTH 3HAaHWSI W YMEHHSA, 3HAYUMbIE Ui (OPMHPOBAHHUS OOWIEH KyJIbTYpHI, ONpPEACISIONINe
aJICKBaTHOE IIOBEJICHHE 4YEJIOBEKA B OKPYXKAIOLICH MPHUPOJHON cpeje, BOCTPeOOBaHHBIC B
MOBCEHEBHOM JKM3HM M NpPaKTUYecKOM aearenbHOCcTH. Ocoboe MecTo B 3TOH cucTeMe 3HaHWUU
3aHAMAIOT DJIEMEHTHI COAEPIKaHUs, KOTOPhIE CIy>KaT OCHOBOH /isi (HOPMUPOBAHHS TPEICTABICHUH O
COBpeMCHHOI\/’I CCTCCTBeHHO-Hay‘-IHOfI KapTUHEC MHpa W LOCHHOCTHBIX OPUCHTALHAX JIMYHOCTH,
CHOCOOCTBYIOUIMX TYMaHU3aLUU OMOJIOTMYECKOro 00pa3oBaHusl.

CrpyKkTypupoBaHHE cOJepKaHus y4eOHOro MarTepuajga B MporpamMme @O0 OHOJIOTHH
OCYIIECTBIIEHO C YYETOM TNPHUOPUTETHOTO 3HAYEHHUS 3HAHWH 00 OTIMYUTEIHHBIX OCOOEHHOCTSIX
JKUBOW IIPUPOABL, O €€ YPOBHEBOW OPraHM3allH U HBOJIIOLUU. B COOTBETCTBUM C 3TUM B CTPYKType
yueOHoro mpeamera «buonorus» BbIAECNEHBI CIEAYIONUE COJepKaTeNbHble THHUN: «bruonorus xak
Hayka. MeTonbl Hay4HOTro To3HaHus», «KieTka kak Ouonoruueckas cuctema», «OpraHusm Kak
Ouosnoruueckas cucrema», «CuctemMa U MHOrooOpazue OpraHu4eckoro Mupa», «IBOJIIOLMS KUBOU
IPUPOIBD), «IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Ilens wu3yuyenus yueOHoro mpenmera «buomorus» Ha 0a30BOM YypOBHE — OBJIAJCHHE
00y4JarOIMMHUCS 3HAHUSMH O CTPYKTYPHO-(QYHKIIMOHATHHOW OpPTraHW3alliU JKUBBIX CHUCTEM Pa3HOTO
paHra U npuoOpeTeHrne YMEHHN HCIOIb30BaTh 3TU 3HAHMS JJIsi TPAMOTHBIX JACHCTBUN B OTHOIICHUU
00BEKTOB )KMBOW PUPOJIBI U PEILIEHUS PA3INYHBIX )KU3HEHHBIX TPOOJIEM.

JlocTikeHnne 1enu u3ydeHHs ydeOHoro mpeamera «buonorms» Ha 0a30BOM ypOBHE
o0ecreynBaeTcs pelIeHueM CIeIyIoIuX 3a/1a4:

OCBOCHHE OOYYArOIIUMUCS CHCTEMbI 3HAHUH O OMOJIOTMYECKHUX TEOPHSX, YUCHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THUIOTE3aX, MpaBujax, CIyKallluXx OCHOBOU 1151 GOpMUPOBAHUS MPEACTABIECHUH O
€CTeCTBEHHO-HAYYHOW KapTHHE MHUPA, O METOJaX HAy4HOTO MO3HAHUS, CTPOSHUH, MHOTO0Opa3uu u
OCO6CHHOCTSIX JKUBBIX CHCTCM PA3HOr0 YPOBHA OpraHU3aliid, BbIJAIONIUXCA OTKPBITHAX U
COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

dbopMupoBaHHE Yy OOY4YaIOUIMXCS ITO3HABATEIbHBIX, HHTEUICKTYAIbHBIX M TBOPYECKUX
CIOCOOHOCTEH B Mpoliecce aHaIMu3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTUN HAYYHBIX B3IJISAJOB, UACH
Y MIOAXOJ0B K U3YYEHHIO KUBBIX CUCTEM PA3HOI'0 YPOBHS OpraHU3aLNY;



CTaHOBJICHUE y OOydarommxcsi oOmer KyabTyphl, (QYHKIIMOHAIEHOW TPAMOTHOCTH, Pa3BHTHE
YMEHUH OOBSCHATH M OLIEHUBATH SIBJICHUS OKPY)KAIOLIETO MHUpa >KUBOW MPUPOABI HA OCHOBaHWUHU
3HAHUU U OTBITA, TIOXYYEHHBIX MPH U3YYEHUH OMOJIOTHH;

dbopmupoBaHue y 00yYaIONIMXCSl YMEHUN HIUTFOCTPUPOBATH 3HAYCHHE OMOJIOTUYECKUX 3HAHUH
B TPAKTUYECKON JCSITEIBHOCTH 4YEJIOBEKa, Pa3BUTHUH COBPEMCHHBIX MEIUIIMHCKUAX TEXHOJIOTHH W
arpoOHMOTEXHOJIOTHIA;

BOCIIMTAHHUC y6e)KI[éHHOCTI/I B BO3MOXHOCTH IO3HAHHUA 4YCIOBEKOM JKUBOU npupoanl,
HEOOXOMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOJIOJCHUS TUYECKUX HOPM TPU MPOBEICHHUU
OHMOJIOTMYECKHUX MCCIICIOBAHUM;

OCO3HaHHUEC LCHHOCTHU OHMOJIOTUYECKUX 3HAHUU IJI1 TIOBBIMICHUA YPOBHA SKOJIOTHYECKOU
KYJIBTYpPBI, U1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHHE TNPUOOPETEHHBIX 3HAHUW M yMEHUH B TIOBCEAHECBHOW JKM3HHM IS OICHKH
TIOCJIC/ICTBHIA CBOCH JICSITEIIBHOCTH 0 OTHOIICHUIO K OKpPYIKAIOIIel cpejie, COOCTBEHHOMY 370POBBIO,
00ocHOBaHME U cOOIIOIeHNE Mep MPODUITAKTUKH 3a00ICBaHU.

B cucreme cpeanero oOmiero oOpaszoBanus «buonorus», m3ydaemas Ha 0a30BOM YpOBHE,
SBISICTCS  00S3aTEIbHBIM y4EOHBIM MPEIMETOM, BXOJIIMM B COCTaB MPEIMETHOH 00JacTu
«EcTecTBeHHO-HAYYHBIC TPEIMETHI.

Jlist m3ydenust Ouosioru Ha 0a30BOM YpOBHE CPEIIHEro OO0Iero oOpa3oBaHUs OTBOAMUTCSA 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henemno), B 11 kitacce — 34 vaca (1 gac B Henesio).

COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnonorus kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTMM € OOIIECTBEHHBIMHM, TEXHUYECKUMH U JIPYTHMMHU
€CTECTBCHHBIMU HaykamH, ¢uiaocodueit, 3TUKOW, OSCTETUKOM u mpaBoM. Pons Ouosorun B
(bopMHpPOBAHNN COBPEMEHHON Hay4YHOU KapTHHBI Mupa. CucremMa OMOIOTHYECKUX HaYK.

Metonabl NO3HAaHUS KUBOW MPHUPOIbI (HAOIIOAEHUE, SKCIEPHUMEHT, ONMCaHHWe, HW3MEpEHUE,
KJIacCU(pUKaLMs, MOJIETUPOBaHKE, CTaTUCTUYECKasi 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

[Hoprpetsr: Y. lapsun, I'. Mennens, H. K. Konbios, JIx. Yorcon u @. Kpuxk.

Tabnuubl 1 cxembl: «MeTO bl TO3HAHUS KUBOU IPUPOIBD».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[Tpaktnueckast pabora Ne 1. «Vcnonp3oBaHuE pa3iIMYHBIX METOJNOB MpPH H3yYEHUH
OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 UX OPraHU3AIHSA.

Kupble cucremsl (OMOCHCTEMBI) KaK MpeAMET U3ydeHusi ouonoruu. OTanune KUBBIX CUCTEM
OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OnocucTeM M UX pazHooOpasue. YPOBHM OpraHU3alMyi OMOCHUCTEM: MOJIEKYIISPHBIH,

KJI€TOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, MOMYJISIUUOHHO-BUI0BOM, 3KOCHCTEMHBII
(buoreoreHOTHYECKHI ), OMOC(EPHBIH.
JdemoHcTpaumuu:

Tabmuubl 1 cxembl: «OCHOBHBIE IPU3HAKH KU3HIY, «Y POBHH OPTaHU3ALUH KUBOU IPUPOIBI».
Oo6opynosanwue: moaens Monekynbsl JJHK.
Tema 3. XuMH4eCKHUil COCTAaB M CTPOECHHUE KJIETKH.



XHWMHYECKUN COCTaB KIIETKH. XHMMHUYECKHE JJIEMEHTBI: MAKPO3JIEMEHTBI, MUKPOJJIEMEHTBHI.
Boja n MuHepanbHbIE BEIIECTBA.

@OyHKIMY BOJBI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [logaepikanne ocMoTHUeCKOro OanaHca.

benku. CoctaB u cTtpoeHue 0enkoB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHnumsblie u
3aMEHHUMbIE AMUHOKHUCIIOTHI. AMHHOKHUCIIOTHBIM COCTaB. YPOBHH CTPYKTYphl O€JIKOBOW MOJIEKYJIbI
(mepBUYHAas, BTOPUYHAS, TPETHYHAs M YETBEPTHYHAs CTPYKTypa). XMMHUECKUE CBOMCTBA OCIIKOB.
Buonornyeckue pyHKkunuu O6EIKOB.

®epMeHThl — Ouonormyeckue KaranuzaTopbl. CrpoeHue QepMeHTa: AaKTUBHBIM IEHTP,
cyOctparHas cnenudpuunoctb. Kodpepmentsl. Butamunsl. Otnuuns GepMEeHTOB OT HEOPraHUYECKHX
KaTaJau3aTOpOB.

YrieBoapl: MOHOcaxapubl (TJIIOKO03a, pubo3a W Ae30KCUpuO03a), aucaxapuisl (caxaposa,
JIAKTO03a) U MOJIMcaxapuabl (Kpaxmall, TIIMKOTeH, [eJUT003a). buonornueckue GyHKIIMN YTIE€BOIOB.

Jlunuaer: Tpuriuuepunsl, Gochonunuasl, crepounsl. ['uapodpunbHO-TUIPOGHOOHBIE CBOWCTBA.
buonornueckne ¢yHkuuu aunuaoB. CpaBHEHHE YIJIEBOIOB, OCIKOB M JIMIKIOB KaK HMCTOYHHUKOB
SHEPIHH.

Hyxneunoseie kucnorsl: JJHK u PHK. Hykneorunbl — MOHOMEpBl HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u ¢pyukiuu JJHK. Ctpoenue u pynkuuu PHK. Buast PHK. AT®: ctpoenue u pyHKIUU.

[uronorust — Hayka o kieTke. Kierounast Teopust — npumMep B3auMOICUCTBUS UeH U (aKTOB B
Hay4YHOM I[TO3HAaHUU. MeTo/1bl U3yUeHUS KIETKH.

Knerka kak menoctHast >kuBas cuctema. OOlIue MpU3HAKU KJIIETOK: 3aMKHYyTas HapysKHas
memOpaHna, mosiekynbl JIHK kak reneTnueckuil anmapat, CHCTeMa CHUHTe3a Oenka.

Tunel  KJIETOK: dJyKapuoTMdeckas W  IpokapuoTuueckas. (OCOOEHHOCTH  CTPOEHMS
npokapuoTuueckor kieTku. Kierounas crenka Oaktepuit. CTpoeHHE 3YKapUOTHYECKOW KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTENIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPbl KJIETOK — KIJIETOYHAas CTEeHKa, IJIMKOKAIUKC, HMX (YHKIHH.
[nazmatuueckass MemOpana, e€ cBoiictBa u (ynkiuu. [lurorutasma u €€  OpraHoMIbL.
OpnnomeMOpannble opranouabl kietku: OIIC, ammapar ['onbmxu, im3ocomsl. IlomyaBTOHOMHBIE
OpraHouJbl KJIETKA: MUTOXOHJAPUH, IUIacTUAbL. [IporcxokieHne MUTOXOHIAPHUNA M IIacTHl. Bumisl
wiactu. HememOpaHHbIe OpraHOU/IbI KJIIETKU: pUOOCOMBI, KJIETOUHBINA LEHTP, LIEHTPUOIIH, PECHUYKH,
KryTUKU. OYHKIUN OpraHOUIOB KJIETKU. BKitoueHus.

SAnpo — perynsatopHslii 1eHTp KieTku. CTpoeHue siapa: siepHas 000J0ouKa, KapuoIlUla3Ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsr: A. Jlesenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos, JIx. Yorcon, ®@. Kpux,
M. Vunkunc, P. ®panxnun, K. M. Bap.

[uarpammsl:  «PacmpeneneHue  XMMHUYECKHX ~ JJIEMEHTOB B HEKHMBOM  NPUPOAEY,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuuper u cxembl: «[lepuoguueckas TalOnuIla XUMHUYECKHUX D3JEMEHTOB», «CTpoeHHe
MOJIEKYJIbl BOJbI», «buocunrtes Oenka», «CTtpoeHue Mosekynbl Oenka», «CtpoeHue (epmeHTay,
«Hyxneunossle xuciotel. JIHK», «Crpoenne monekynsl AT®», «CTtpoeHHE 3yKapHOTHYECKON
KIeTKn», «CTpoeHHEe KHUBOTHOM KIETKW», «CTpOEHHE pacTUTENbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUECKOHN KIIETKNY, «CTpOEHUE A/Ipa KIETKU», «Y TIIEBOABDY, «JIUmuab».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYJOBaHHE Ui TPOBEIEHHUS HAOIIOJCHUH,
U3MEPEHUH, HKCIEPUMEHTOB, MHUKPOIpENapaThl PACTUTENbHBIX, JXUBOTHBIX U OaKTepUalbHBIX
KJIETOK.



JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

Jlaboparopuass pabora Ne 1. «M3ydeHuWe KaTAIUTUYECKOW AaKTHBHOCTH (EPMEHTOB (Ha
IIpUMEpE aMHJIa3bl WK KaTanas3bl)».

JlaGopaTopnas padota Ne 2. «M3yueHne CTpOeHUsI KJIETOK PACTCHUM, )KUBOTHBIX M OaKTepHit
101 MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHHUEN.

Tema 4. /KuzHeaeaATeIbHOCTH KJIETKH.

OOMeH BemecTB, WM MeTa0OIM3M. ACCUMHIISAIUS (TUIACTHYECKUI OOMEH) M AMCCUMMIISALIUS
(oHepreTuyeckuii oOMEH) — JBE CTOPOHBI EAMHOrO mporecca Merabonusma. Ponb 3axkoHOB
COXpaHEHHUS BEILIECTB U SHEPTrUU B IOHUMaHUU MeTaboIn3Ma.

Tunel oOMeHa BemIeCTB: aBTOTPOQHBIM H TerepoTpodHEIi. Pomb ¢epMeHTOB B 0OMEHE
BEILECTB U IIPEBPAILICHUY SHEPIUU B KIIETKE.

®orocunre3. CperoBas u TemHOoBas (a3pl ¢orocuHTe3a. Peakuuu ¢doTtocuHTE3A.
OddextuBHOCTh PoTOCHHTE3a. 3HaYeHHe (OTOCHHTE3a AJIA KM3HM Ha 3emie. BrnusHue ycnoBuii
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.

XeMocHuHTe3. XeMOCUHTE3UPYIOLIHe OakTepru. 3HaU€HUE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMJIe.

DHepretudyeckuii oOMeH B KieTke. PacriernyieHue BelecTB, BbIACIEHUE U aKKyMYJIHPOBAaHUE
SHEPruu B KIETKe. JTambl HHepreTudeckoro oOmeHa. [nmkonus. bposkeHue u ero BUBL
Kucnoponnoe okuciaenue, wWid KieToyHoe JbixaHue. OxucnutensHoe (GochopriimpoBaHUe.
O} PeKTUBHOCTD IHEPTrEeTHIESCKOTO 0OMEHa.

Peakiun marpuyHoro cuHTe3a. ['enermueckas wuHbopmarus u JIHK. Peanmzanus
TeHeTHUYeCKOi uHGpopMaluu B KIETKe. |'eHeTHdeckwili Kol W ero cBoicTBa. TpaHCKpunuus —
matpuuHblii cuHTe3 PHK. Tpancmsuus — OuocunTe3 Oenka. Otanbl TpaHciasuuu. KoaupoBanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oernka.

Hexnerounsle gopmbl xku3Hu — Bupychl. Mictopust otkpeitust Bupycos (. M. MBanoBckwuii).
OCOOEHHOCTH CTPOEHUS M JKM3HEHHOIo IMKJIa BHUpPycoB. baktepmodaru. bosesnn pactenui,
JKUBOTHBIX U 4YEJIOBEKa, BbI3bIBaeMble BHpycamMu. Bupyc ummyHopeduiura yenoeka (BUY) —
Bo30ymutens CIIMa. OOpaTHas TpaHCKpuILus, peBepTaza U uHTerpasza. llpodunaxtuka
pacrpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUH.

JleMoHCTpanum:

IToprpetsr: H. K. Konsnos, /. 1. UBanosckuit, K. A. Tumupsizes.

Tabmumpl 1 cxembl: «Tumnel nutanusy, «Metadomm3zmy», «MUTOXOHAPUSY, «DHEPTETUUECKUN
obmen», «Xmoporutact», «Potocuntedyn, «Ctpoenune JIHK», «Crtpoenne u (QpyHKIHMOHHUpOBaHHE
reHa», «Cunte3 Oenka», «l'eHernueckuii kom», «Bupyce», «bakrepuodarun», «CTpoeHue u
xu3HeHHbIN UK Bupyca CII1/]a, 6aktepuodaray, «Permkarus JJHK».

O6GopynoBanue: moaenu-anrumkanuu «Yasoenune JHK wu Tpanckpunius», «buocuuTes
6enkay, «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHIMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii UMK, WIM KU3HEHHBIA LUK KieTku. MHrepdaza m muto3. Ilpomeccsl,
nporekaromue B HHTepdaze. Perumkamus — peaxknuss marpuydoro cuHteda JIHK. Crpoenue
XpOMOCOM. XpOMOCOMHBIN HA00Op — KapuOTHUIIL. J{MTITOMIHBINA U TalUIOUAHBIA XPOMOCOMHBIE HAOOPHI.
Xpomaruzsl. LluTonornyeckre OCHOBBI pa3MHOXKEHHS U HHAUBUAYAIBHOIO Pa3BUTHSI OPTaHU3MOB.

Henenune knerkn — muto3. Ctagun murosa. [Iporeccsl, mpoucxoasiye Ha pa3HbIX CTAaIUAX
MUTO3a. BMOIOrn4ecKuii CMBICII MUTO34.

[Tporpammupyemasi ruOEb KIETKH — aronTo3.



@opMbl pa3MHOXKEHUS OpPraHU3MOB: Oecrosioe W mojioBoe. Buapl 0ecnosoro pa3MHOXKEHHS:
JefieHHe HaJBOE, IOYKOBAaHHUE OJHO- M MHOTOKJIETOYHBIX, CHOpPOOOpa3oBaHUE, BETETATHBHOE
pa3MHOkeHue. VIcKyccTBEHHOE KIIOHUPOBAHNUE OPIraHU3MOB, €0 3HAUEHUE JUIS CEJIEKLIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIIONOrO.

Meiio3. Cramum wmeioza. Ilponeccol, mpoucxonasimme Ha craausx Meinosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI U 3HAaYEHUE MEN03a.

['ameTorenes — mporecc 00pa3oBaHUsI MOJOBBIX KIETOK Y >KMBOTHBIX. IloJOBBIE >Kene3bl:
CEMEHHHKU U sSUYHUKH. OOpa3oBaHHME W DPAa3BUTUE TOJOBBIX KIETOK — TraMeT (crepMaTo3ouf,
ANIIEKIIETKA) — criepMarorenes U oporeHe3. OCOOEHHOCTH CTPOCHHUS SHIEKIETOK U CIIEpMaTO30UI0B.
OmnogorBopenue. Ilaprenorenes.

WNunuBuayansHoe pa3BuTHE (OHTOTeHe3). DMOpPHOHATIBHOE pa3BUTHE (AMOpHOreHe3). DTarbl
SMOPHUOHAIBHOTO PAa3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX: APOOJIEHHE, racTpyJslus, OPraHOTeHE3.
[TocToMOpuoHabHOE pa3BUTHE. THMBI MOCTAIMOPUOHAILHOTO PAa3BUTHUS: MPSMOE, HEMpsSMoe
(mmuamHOYHOE). BimsHue cpeapl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH
BPOKIEHHBIE YPOACTBA.

Poct n passutue pacteHuii. OHTOr€HEe3 IBETKOBOIO PACTEHMs: CTPOCHUE CEMEHHM, CTaluU
pa3BUTHSL.

JdemMoHcTpaumMu:

Tabmuubl 1 cxembl: «DOpMBI Pa3MHOXKEHUS OPTaHU3MOBY», «J[BOIHOE OIIOZOTBOpEHHUE Y
[[BETKOBBIX pacTeHuil», «BerertaTuBHOE pa3MHOXEHHE pacTeHUN», «/lereHue KiIeTKu OakTepuiiy,
«CTpoeHue NOJOBBIX KIETOK», «CTpoeHue Xxpomocomsl», «Kierounslii nukin», «Pemmkanus JTHK»,
«Mwuto3y, «Menosy, «llpsmoe u Hempsimoe pa3BuTue», «l'amMeroreHe3s y MIIEKONUTAOIUX U
yesioBeka», «OCHOBHbBIE CTaJIMN OHTOT€HE3A).

OO6opynoBaHue: MHUKpPOCKON, MHKporpenaparbhl «CrnepMaTo30uabl  MIIEKOIHUTAOLIET0»,
«litnexnerka miekonuraromero», «KapuokuHes B KIETKaX KOpPEUIKa JyKa», MarHUTHAas MOJEINb-
anmukanus «Jlenenne knetkn», moaens JJHK, monens Meradaznoit XpoMOCOMBL.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaGopatopHast pabota Ne 3. «HalGmtoneHne MuTO3a B KJETKaxX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopnast pabora Ne 4. «l3ydyeHue CTpoeHUsI TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTD OPraHU3MOB.

[Tpeamer u 3agaun reHeTHkH. Mcropus pa3BUTHs TeHEeTHKU. Poib HUTONOTUH U SMOPHUOIOTUH
B CTaHOBJIEHUM TEHETUKU. BKiag poccHiicKMX U 3apyOeKHBIX YUEHBIX B pa3BUTHE T'€HETUKU.
Metoapl TeHETUKH (TUOPUAOIOTUYECKHM, ITUTOTEHETUYECKUM, MOJICKYISIPHO-TEHETUYECKUN).
OcCHOBHBIE TI'€HETHMYECKHE TMOHATHUs. |'eHeTudeckass CHMBOJIMKA, HCIOJIb3yeMass B CXeMmax
CKpEILLMBAaHUM.

3aKOHOMEPHOCTH HacJelI0BaHUs MPU3HAKOB, ycTaHOBJIEeHHbIE I. Mennenem. MoHoruGpuaxoe
CKpelllMBaHMEe. 3aKOH €JIMHO-00pa3usi ruOpuIoB IepBOro mnokosieHus. [IpaBuiio TOMHUHHpPOBAHUS.
3aKOH pacIleIUIeHHs IPU3HAKOB. [ nnores3a unctotel ramer. [1oiHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpemMBaHWME.  3aKOH  HE3aBUCHMMOIO  HACJIEJOBaHUS  IPHU3HAKOB.
[{uToreHeTHYEeCKHE OCHOBBI JTUTHMOPHIHOTO CKpEIIMBaHMs. AHAIU3MpYIOllee CKpeIIMBaHHE.
Hcnonp30BaHre aHAM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIETIeHUs TEHOTUIIA OCOOU.

CueruieHHoe HacnenoBaHue mpu3HakoB. Padora T. Moprana no cuerieHHOMY HacleI0BaHHIO
reHoB. HapymieHue cueruieHns reHoB B pe3yJbTaTe KpOCCUHIOBEPA.

XpOMOCOMHasI TEOPHS HACJIEICTBEHHOCTH. [ eHeTnYecKne KapThl.
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I'enetuka mona. XpoMOCOMHOE OIpeaeieHue Mojia. AyTOCOMBI M TOJIOBBIE XPOMOCOMBI.
["'omorameTHbI€ U reTeporaMeTHble opranu3Mbl. HacnenoBanue npru3HaKkoB, CHEIUIEHHBIX C MOJIOM.

N3meHunBOCTh. BUbl M13MEHUYMBOCTU: HEHACIEACTBEHHAsl M HacielcTBeHHas. Poib cpenbl B
HEHACJIEICTBEHHOM  M3MEHYMBOCTH.  XapaKTePUCTUKA  MOAM(PUKALMOHHONM  HM3MEHYMBOCTH.
BapuanuoHHbIil psn ¥ BapuauvoHHas kpuBas. Hopma peakumm npusHaka. KosmdyecTBeHHbIE U
Ka4yeCTBEHHBIE MMPU3HAKU U UX HOpMa peakiun. CBoicTBa MOAU(PUKAIIMOHHON H3MEHYHBOCTH.

HacnencrBenHasi, Wiy TEHOTUIIMYECKAas, M3MEHUMBOCTh. KomOMHATHBHAsS W3MEHYHBOCTb.
Meiio3 u no0Bo# Iporecc — OCHOBa KOMOMHATUBHOM M3MEHYMBOCTH. MyTallMOHHAs: M3MEHYHUBOCTb.
Knaccugukanus Myrauuii: reHHble, XpOMOCOMHBIE, I'€HOMHblE. HacToTa M NPUYMHBI MYTalMM.
Myrarennsie (GaxkTopbl. 3aKOH TOMOJOTMYECKHX PsAIOB B HACIEACTBEHHOW m3MeHunmBoctH H. .
Basunosa.

BHesepHas HaclIeICTBEHHOCTb U U3MEHYUBOCTD.

I'enetuka 4enoBexka. Kapuortun denoBeka. OCHOBHBIE METOJbl T'€HETHKH YEJIOBEKA:
TCHCAIOTUYCCKHI, OJIM3HEIIOBBIH, IUTOrCHETHICCKHIA, OHMOXMMUYECKHA, MOJIEKYJISIPHO-
reHeTnyeckuil. COBpEMEHHOE OIpeleJIeHHE TEHOTHNA: IOJHOTEHOMHOE CEKBEHHpPOBAaHHUE,
TreHOTUIIMpOBaHUe, B ToM uucie ¢ mnomoulbto IIIIP-ananu3za. HacnenctBenHsle 3a0oseBaHMs
4eJI0BEKa: T'eHHble 00Je3HH, 00JEe3HM C HACIEICTBEHHOH MpenpacroyioKeHHOCTbIO, XPOMOCOMHBIE
6one3nu. Comaruueckue M reHepatuBHble MyTanuu. CTBOJOBbE KIETKH. [IpuHIMIBI 370pOBOrO
o0Opa3a JKU3HU, IUArHOCTUKH, NPO(PHUIAKTHKH M JICUYCHHsS TeHETHYeCKHX Oose3Hed. Memauko-
TEHETHUYECKOE KOHCYJIBTUPOBAHME. 3HAYCHHE MEIMLIMHCKOW TE€HETUKM B IPEIOTBPALICHUM U
JIeYCHUH TeHEeTUYECKUX 3a00J1eBaHNUi YeIoBeKa.

JdemoHcTpaumuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuios.

Tabmuupl u cxembl: «MOHOTMOPHIHOE CKPELIMBAHWE M €ro LUTOTCHETHYeCKas OCHOBAY,
«3aKoH pacUIEIUIEHNs U €ro LIUTOT€HETUYECKas OCHOBa», «3aKOH YUCTOTHI TaMeT», «JurudbpuaHoe
ckpemuBaHue»,  «lluronsormueckue  OCHOBBI ~ TUTMOPHAHOTO  CKpeuuBaHus»,  «Meios»,
«B3anMopnelicTBHE allIENIBHBIX T€HOBY», «I €HeTHuecKne KapThl PaCTEHUM, )KUBOTHBIX U YEJIOBEKaY,
«l'enetnka mnona», «3aKOHOMEPHOCTH HACIEIOBAHUSA, CLEIUIEHHOTO C MOJI0M», «KapuoTursl
YyelloBeKa M JKUBOTHBIX», «Buasl wu3MeHuMBOCTHY», «MoaupukauuoHHass HW3MEHYUBOCTHY,
«HacnenoBanue pesyc-pakropa», «I'eHeTuka rpymnmn KpoBu», « MyTallMOHHAs U3MEHYUBOCTD).

Ob6opynoBanue: MoAeNU-aNMIUIMKaUM  «MoHoOruOpuaHOe  cKpemuBaHue», «HemnoaHoe
JOMUHUpOBaHuey», «Jlurubpuanoe ckpeuiBanue», «llepekpéct XpoMocom», MHUKpPOCKON U
Mukpomnpenapar «Jlposzoduia» (Hopma, mMyTanuu (GopMbl KpbUIBEB M OKpAacKu Tena), repdapuit
«I"opox mOCEeBHOW».

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopatopHasi paGora Ne 5. «V3ydyeHue pe3yabTaToOB MOHOTMOPUIHOTO M AUTHOPHIHOTO
CKpEIIMBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopatopnast pabora Ne 6. «M3ydueHume monuduKalMOHHON H3MEHYHUBOCTH, TOCTPOCHHUE
BapHallMOHHOTO psiZia U BapUallMOHHOW KPUBOI.

JlaGopatopHas padota Ne 7. «AHanu3 MyTanuii y Apo30(duisl Ha TOTOBBIX MUKPOIIpErapaTaxy.

[Tpaktuueckas padota Ne 2. «CocTaBiieHHE U aHAJU3 POJIOCTIOBHBIX YEIIOBEKAY.

Tema 7. Cesexkuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenexuus Kak Hayka M IpoLecC. 3apoKJIEHHUE CENEeKIUM U JomecTukanus. Yuenue H. U.
BaBunoBa o0 weHTpax MPOUCXOXKIACHUS W MHOTrooOpa3ust KyJIbTypHBIX pacTeHuil. LleHTpsl
IIPOUCXOXKACHNSA JOMAIIHUX KUBOTHBIX. COpT, MOpoJa, ITaMM.
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CoBpeMeHHBIE METONBI CeNeKIMH. MacCOBBI M HMHIUBHAYAJIbHBI OTOOPHI B CEJICKIIUH
pacteHnii u >kMBOTHBIX. OIleHKa 3KcTepbepa. BIM3KOpOICTBEHHOE CKpeIlMBaHHE — WHOPHIUHT.
Uucras nuaus. CKpelMBaHue YUCTBIX JUHUU. [ereposmc, wim rubpuanas cuna. HepoactBenHoe
ckpemuBanue — ayropuaunr. Otnanéunas rudpuauzanus 1 e€ ycrnexu. VIcKycCTBeHHBIN MyTareHes u
MOJIy4EHHUE MOJUILIIONI0B. JIOCTUKEHNS CENEKIINY PAaCTEHNUM, d)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kKak OTpaciab NPOU3BOACTBA. ['€HHAs MH)KEHEpHs. OTallbl CO3JaHMs
pexomOuHanTHOM /IHK u Tpancrennsix oprannzMoB. Kierounas nnxenepus. Knetounsie KyJlbTypsbl.
MukpokJioHaIbHOE Pa3MHOKEHHE pacTeHui. KionupoBanue BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO03SUCTBEHHBIX OPraHU3MOB. DKOJIOTHUECKUe U dTHUeckue npodiaembl. [MO — renetndecku
MOIU(HUIIMPOBAHHBIE OPTAHU3MBI.

JemoHcTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmunpl u cxeMbl: KapTa «LleHTpBl NPOUCXOXKIEHUS W MHOTO00pasusi KyJIbTYPHBIX
pacrenuii», «llopoapl noOMamIHUX KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHui», «OtrnanéHHas
rubpuam3anus», «Paborer akamemmka M. @. MHsanoBay, «[lomummonams», «OOBEKTHI
OouorexHonorun», «Kiaetounsle KyabTyphl U KIOHUpOBaHUE», «KOHCTpyHpOBaHUE U TIEPEHOC T€HOB,
XPOMOCOM.

ObopynoBaHue: MYJSDKM IUIOJOB M KOPHEIUIOAOB IUKUX (OPM M KYJIBTYPHBIX COpPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBCHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOJBI W JOCTHDKEHHS CENIeKIIMM PAcTeHUH M JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIM YYacTOK, B TEIUIMYHOE
X034UCTBO, 1a00OPATOPHUIO arpPOYHUBEPCUTETA WIH HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. DBosOIMOHHAS OHOJIOTHS.

[TpennocbuIkyn BO3HUKHOBEHMSI SBOJIIOLIMOHHOW TEOPUH. DBOJIIOLUOHHASA TEOPUS U €€ MECTO B
6uonoruu. BiusHue 3BOIIOIMOHHON TEOPUN Ha pa3BUTHE OMOJIOTUU U JPYTUX HaYK.

CauzerenbcTBa 3BoNIOLMU. [laneoHTONOrMUECKHE: TIOCIEI0BATEILHOCTD MOSIBJICHHSI BUJIOB B
MAJICOHTOJIOTUYECKON JIeTONHCH, nepexoanbie Gopmbl. buoreorpaduyeckue: cxoJICcTBO U pasanyne
¢bayH 1 pa0p MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA W pPa3Nuuus HMOPHOHOB pa3HBIX BHJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTUYHbIE, PYAUMEHTAPHbIE OpTaHbl, aTABU3MBI.
MonekynsapHO-OMOXUMHUYECKHE:  CXOJACTBO  MEXAaHM3MOB  HACJIEJCTBEHHOCTH M  OCHOBHBIX
METa0O0JIMUECKUX MyTel Y BCEX OPraHU3MOB.

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanocbuiku BOZHUKHOBEHUS JapBUHU3MA. JIBIOKyIIHe
CWJIBI SBOJIIOIMHU BHJIOB 1O JlapBUHY (M30BITOYHOE PAa3MHOXKEHHE MPU OIPAHUUYEHHOCTH PECYPCOB,
Heomnpenen€éHHas N3MEHIHMBOCTh, 00pH0a 3a CYIIECTBOBAHHE, €CTECTBEHHBIA OTOOD).

Cunternyeckas Teopus 3Bosonuu (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

MuxposBotorust. [Tomynsius kak eTuHUIIAa BUAA U SBOJIIOLIUH.

JBwkymme cuibl ((HakTopbl) SBOJIONMH BHUAOB B MpupoJe. MyYTallMOHHBIA TIpoIecc |
KOMOMHATHUBHASI U3MEHUUBOCTb. [lony/IsIiMOHHbIE BOIHBI U Apeiid reHoB. M3omsaius 1 MUTrpanusl.

EcrecTBenHsbIi 0TOOp — Hanpasisonmil Gpakrop 3Boironuu. @opMbl €CTECTBEHHOTO 0TOOPA.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yabTaT 3BONIIOLMHU. [Ipumepsl MpHCocoOIeH y
OpraHu3MoB. ApoMOp(O3bl U UINO-aJaNTAIIHH.

12



Bun wu BumooOpaszoBanme. Kpurepum Buma. OcHoBHbIE (QOpMBI BHUI000pa30BaHMUS:
reorpaguueckoe, IKOJIOTHIECKOE.

MakposBomrorusi. DPOpMbl  3BONIOLUHU:  (QUIETHYECKas, JMBEPIeHTHAs, KOHBEPIEeHTHAs,
napasuienpHasi. HeoOpaTuMOoCTh 3BOMTIOIHH.

[IpoucxoxaeHne OoT HecHeUaIU3UpOBaHHBIX NpeakoB. [Iporpeccupyromas crenuanu3amnms.
AJlanTuBHas pajguanus.

JdemoHcTpaumuu:

[Toptpetnr: K. Jlunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3.
I'exxens, @. Mrouiep, A. H. CeBepiios.

Tabmuubl 1 cxembl: «Pa3BUTHE OPraHUYECKOTO MHUpa Ha 3emiie», «3apOAbIN MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy, «Dopmbl 00opbOBI 3a cymiecTBoBaHUE», «EcTecTBeHHBIN OTOODY,
«MHorooOpa3ue copToB pacreHuit», «MHorooOpa3ue mMOpPoJ JKUBOTHBIX», «llomymsiumy,
«MyTanonHass HM3MEHUUBOCTHY, «Apomopdo3bl», «Mnnoamanrtamuuy», «OOmas nereHepanus,
«/IBrxymme cuibl 3Bomonuny, «Kapra-cxema mapuipyra nyrewmectsust Y. Jlapsuna», «bopbn0a 3a
cymectBoBanuey, «lIpucrnocobneHHOCTs opranuzMoB», «l'eorpaduueckoe BHUI000pa3oBaHUEY,
«DKOJIIOTHYECKOe BHI000pa30BaHUE.

O6opynoBaHue: KOJJICKIHS HACEKOMBIX C Pa3lUYHBIMU TUIIAMHU OKpacku, HAOOp IUIOAOB H
ceMsiH, KoJUieKiusl «[IpuMepsl 3alUTHBIX MPUCIIOCOOJICHUN y JKUBOTHBIX», MoOJeinb «OCHOBHBIC
HaIpaBJIEHUS 3BOJIOLUNY, 00bEMHAs MoJieNb «CTpOEHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduyeckas kapTa Mupa, KouieKus «PopMbl COXPAaHHOCTH MCKOMAEMbIX >KUBOTHBIX
U pacTeHuil», moxens anmumkanusa «llepekpéct xpomocom», BiaxHble mpenaparbl «Pa3Butue
Hacekomoro», «Pa3Butue narymku», Mukpompenapar «/lposoduna» (Hopma, Myrauuu QopMmbl
KPBUIHEB U OKPACKH TeJa).

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopnast pabora Ne 2. «OnucaHue mPUCIOCOOJICHHOCTH OpraHu3mMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE H pa3BUTHE KM3HU HA 3emJie.

JloHayuyHble TpEACTABICHUS O 3apOXIACHUM >KU3HU. HayuHble TUNOTE3bl BO3HUKHOBEHMS
KM3HM Ha 3emuie: abWoreHe3 W TAHCHEPMUs. XHUMHUUYECKas HBOJIONUS. AOHOTEHHBIM CHHTE3
OpraHMYECKHUX BEUIECTB M3 HEOPraHMYECKHUX. ODKCIEPUMEHTAJIbHOE MOATBEPKACHUE XUMHUYECKOU
sBomtoniu. HawanbHble 3Tambl Omonormdeckoi sBomonuu. ['unoreza PHK-mupa. dopmupoBanme
MEMOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE TMPOTOKIETKU. [lepBbie KIETKM W WX DBOJIOIUS.
dopMHUPOBaHNE OCHOBHBIX T'PYII KUBBIX OPTAaHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3paMm U nepuonaM. Karapxeil. Apxelckas U IMpOTEepO30McKast
opbl. [lanmeo3oiickas 3pa u €€ Mepuoabl: KeMOPUNUCKHA, OPIOBUKCKHMA, CUITYPUICKUHN, HEBOHCKHIA,
KaMEHHOYTOJIbHBIH, IIEPMCKUI.

Me3o301ickas 5pa 1 €€ Mepruoibl: TPHACOBBIN, IOPCKHIM, METTOBOM.

Kaiino3zolickas 3pa 1 €€ nmepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KiIMMaTa W TeOoJOTHYecKHX ImporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
PaCTUTEIHHOTO U KUBOTHOTO MHpa. ApoMOpdo3bl y pacTeHUH U KUBOTHBIX. [losBIeHUE, paclBeT U
BBIMUpaHUE TPy )KUBBIX OPraHU3MOB.

Cuctema OpraHMYeCKOro MHpa Kak OTpakeHHe 3BOJIONUU. OCHOBHBIE CUCTEMaTUYECKHE
TPYIIIIbI OPTaHU3MOB.
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DBOJIOLMS YeJIOBEKa. AHTPOIOJIOTUS KaK HayKa. Pa3BuTre npencTaBieHuil 0 MPOUCXOKICHUN
yesioBeka. MeTonpl u3yueHus aHTporioreHe3a. CXOJCTBA M Pa3jiMuvs YETOBEKA M KUBOTHBIX.
CucremMaTH4ecKoe MOJ0KEHHUE YeI0BeKa.

JBuxymue cunsl  (akTopsl) aHTpomoreHesa. HacneacTBeHHas  M3MEHYMBOCTH U
ecTecTBeHHbI 0TOOp. OOiecTBeHHBIH 00pa3 KU3HU, M3TOTOBIIEHHWE OPYIUN TpyHAa, MBILUICHHE,
peub.

OcHOBHBIE CTaJMHU ¥ BETBU BOJIIOIIMH YEJIOBEKA: aBCTpaionuTeku, YenoBek ymenbii, YenoBek
npsaMoxosmui, YenoBek HeanaepTaibckuii, YenoBek pazymubiii. Haxoaku UCKONaeMbIX OCTaTKOB,
BpeMs CYIIECTBOBaHHUS, 00J1aCcTh pacpoCTpaHEHUs], 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIHS.

Uenoseueckrne packl. OCHOBHBIE OOJIBIITUE pAChl: eBporeouHasi (eBpa3uiickas), Herpo-
aBCTpaJIOUIHAA (3xBaTOpHAaNbHAs), MOHTI'OJIOUIHAs (a3maTcKo-aMepHUKaHCKas). Yepror
MPUCTIOCOOJICHHOCTH TPECTaBUTENEH YelOBEYECKMX pac K YCIOBUSAM CyllecTBOBaHUA. EQuHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemMoHcTpaumMu:

[Toptpetsr: ®. Penu, JI. ITactep, A. W. Onapun, C. Munep, I'. FOpu, Y. /lapBuH.

Tabmuel u cxembl: «Bo3nukHoBeHne CoOJHEUHON cucTeMbl», «Pa3BUTHE OpPraHu4ecKoro
Mupa», «PactutenbHas kinetka», « KuBoTHas kieTka», «lIpokapuoruyeckas kietka», «CoBpeMeHHas
CHUCTEMa OpraHU4ecKoro wmwupa», «CpaBHEHHE AaHATOMHYECKHUX 4YEPT CTPOCHUSI 4YEJIOBEKa |
YEeJIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MeECTa MAJCOHTOJOTMUYECKMX HAXOJOK IMPEIKOB
COBPEMEHHOT0 uenoBekay, «JlpeBHeimue monn», «JpeBHue monun», «llepBble coBpeMeHHBIE
oIy, «YemoBeyecKkue paco».

O6GopynoBanue: wmymsku  «[Ipoucxoxkaenue  yenoBeka»  (OIOCTBI  aBCTpaJIONUTEKA,
MUATEKAHTPOIa, HEaHAEpTalblla, KPOMAaHBbOHIIA), CJEMKH WA HU300pKEHUS] KaMEHHBIX OpYAHil
MEepPBOOBITHOTO 4YeNoBeKa (KaMHHU-YONMEphbl, pyouina, ckpebia), TeoXpoHOJOrHueckas TabmuIa,
Kosuekus «®opMbl COXPaHHOCTH UCKOTMIAEMBIX KUBOTHBIX M PACTCHHID.

JlabopaTopHble M NpakTHYeCKHE PAdOThI:

[Mpaktuueckas padora Ne 1. «M3yueHue HCKOMAEMBIX OCTATKOB PACTEHUM U YKUBOTHBIX B
KOJUTEKIIHSX .

DKCcKypcusi «IBONIOLMS OpraHUYeckoro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIA WITH
KpaeBeIUECKU My3eil).

Tema 3. Opranusmbl U OKpPY:Kalolas cpeaa.

DKOJIOTHS KaK HayKa. 3aJaud U pa3/ielibl SKOJIOTuU. MeTo/bl SKOJOTUYECKUX UCCIEA0OBAHUI.
DKOJIOTMYECKOE€ MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKa.

Cpensr obutaHus OpraHU3MOB: BOJHAS, HA3eMHO-BO3/yIITHAS, MMOYBEHHAs,
BHYTPHOPTaHNU3MEHHAsI.

Oxkonorudeckue (¢akrtopbl. Knaccudukaius 5SKOJIOTHYECKHX (AKTOpPOB: aOHOTHYECKHE,
OMOTHYECKUE U aHTPOIOTreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AOuoTtudeckue GakTopsl: CBET, TEMIEparypa, BiaxHocTb. Doroneproausm. [Ipucnocobnenus
OpPTaHU3MOB K JICHCTBUIO a0MOTHYECKUX (aKTOpoB. buosorndeckue puTmel.

buotnueckue dakropbl. Buasl OMOTHUECKUX B3aMMOACHCTBHIA: KOHKYPEHITUS, XUITHUIECTBO,
cum6Omo3 u ero ¢opmel. [lapasutusm, Koomepanus, MyTyaln3M, KOMMEHCATU3M (KBapTHPAHCTBO,
HaxJICOHUUYECTBO). AMEHCAM3M, HEUTpau3M. 3HAYCHHE OHMOTHYECKUX B3aUMOJCUCTBUH IS
CYIIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE  XapaKTePUCTUKU  momyisiiuud. (OCHOBHBIE — TOKA3aTeNd  MOMYJISIUU:
YUCJIIEHHOCTD, MIIOTHOCTD, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpaIusl. [luHaMyKa YMCIEHHOCTH
MOMYJISILIUY U €€ PeryJsiusl.
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JdemoHcTpaumuu:

[Toprpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

Tabmuubl u cxemsl: kapta «llpupomnbie 30HBI 3emin», «Cpeabl OOMTaHUS OPraHU3MOBY,
«Poronepuoausm», «Ilonynsiuuny», «3aKOHOMEPHOCTH pPOCTa YMCICHHOCTH HOMYJISALUU UH(Y30pUH-
Tyenbku», «Ilumesbie nenm».

JlaGopaTopHble M NpaKkTHYeCKHe PadoThI:

Jlaboparopuast padora Ne 3. «Mopdonorudeckre 0COOCHHOCTH PACTEHUN W3 PAa3HBIX MECT
oOUTaHUSY.

JlaGopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTudeckas padorta Ne 2. «IToacUéT TUIOTHOCTH MOMYIISAIUNA Pa3HBIX BUAOB PACTCHUN».

Tema 4. Coo01ecTBa U IKOJI0THYEeCKHE CHCTEMbI.

Coo01ecTBO opranu3MoB — 6noneHo3. CTpyKTypbl OMOIIEHO3a: BUI0Basi, IPOCTPAHCTBEHHAS,
Tpouueckas (numesas). Buabi-nomuHanTsl. CBSI3U B OUOIIEHO3E.

Dkonornyeckue CcucteMsl (dkocuctembl). IloHAaTHe 00 »dKocucreMe H  OHOTEOICHO3E.
OyHKIMOHATBHBIE KOMIOHEHTHI 3KOCUCTEMBI: MPOAYIICHTHI, KOHCYMEHTHI, peaylneHTsl. Kpyrosopor
BEILIECTB U MOTOK SHEPTUu B 3KocucreMme. Tpopuyeckue (MUILEBbIE) YPOBHU SKOCUCTEMBI. [InieBbie
nenu U cetd. OCHOBHBIE IIOKa3aTelIM HKOCUCTEMbI: OuoMacca, NPOMYKIMs. OKOJIOTHYECKHE
NUPAMUJIBl:  TPOAYKLHH, YHUCIEHHOCTH, Ouomacchl. CBONCTBA 3KOCHCTEM: YCTOWYUBOCTD,
camoperyisiuus, pazsutue. CyKieccus.

[TpupoaHble 3KOCUCTEMBI. ODKOCHCTEMBI 03€p M peK. ODKOCHUCTeMa XBOWHOIO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOTEHHBbIE 3KOCUCTEMBI. ATpo3KocucTeMbl. YpOo3kocucteMbl. buonoruueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak QaxkTop ycroiumBocTu 3kocucteM. CoxpaHeHHe OMOJIOTHYECKOro
pa3zHooOpasus Ha 3emiie.

Vuenne B. . Bepnanckoro o 6uocdepe. I'panuiisl, coctaB u cTpykTypa 6mochepsl. Kupoe
BelecTBO U ero ¢pyHkuuu. OcoOeHHOCTH Ouocdepsl Kak rio0aabHOM AKOCUCTEMBI. JJuHaMHuueckoe
paBHOBecHEe U 00paTHast CBs3b B Orocdepe.

KpyroBopotsl BemecTB M OMOr€OXMMHYECKHE IMKJIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OUMOMBI CYIITH.

YenoseuectBo B Ounochepe 3emun. AHTpOIOTeHHBIE M3MEHEHUs1 B Omochepe. ['mobampHbIE
HKOJIOTHYECKUE MPOOIIEMBI.

CocymecTBoBaHne TpuUpoAbl U yenoBedecTBa. CoxpaHeHHe OHMOpa3sHOOOpa3Hs Kak OCHOBA
ycroiunBocTu Ouocdepbl. OCHOBAa pallMOHAIBHOTO YIPABICHUS MPUPOAHBIMH pECypcaMHu M UX
UCIOJIb30BaHue. JlocTukeHus: OMOJIOrUM U OXpaHa MPUPO/IBIL.

JdemoHcTpaumuu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuner u cxembl: «llumeBsie nenu», «buorneHo3: coctaB u cTpykrypa», «lIpupoansie
coobmectBa», «llemn mnuraHus», «Oxomoruyeckas nupamuaa», «buocdepa u  uenoBex»,
«DKOCUCTEMa HIMPOKOJIMCTBEHHOIO Jieca», «JKOocHcTeMa XBOMHOro Jjeca», «buorneHo3 Bogoémay,
«ArpoueHo3», «IIpuMepHble aHTPONIOT€HHbIE BO3AEHCTBUS Ha NMPUPOAY», «BaxkHeilne nCTOYHUKN
3arps3HEHUs] BO3JyXa W TPYHTOBBIX BoI», «llouBa — BaxHelmas cocraBisomas Ouocheps»,
«®DakTopbl nerpamanuu 1mMouBy», «llapHUKOBEIN 3PdekT», «PaKkTOpPhl PaAMOAKTUBHOTO 3arpsi3HEHUS
o6uocdepr», «O06mas crpykrypa ouocheps», «Pacnpocrpanenue xu3Hu B Ouochepe», «O30HOBBII
sKpaH 6uochepr», «Kpyrosopot yraepona B Ouochepe», «KpyroBopor azora B mpupoae».
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OGopynoBanue: Mojnenb-anuinkanus «Tunudabsie OMOIEHO3bI», repbapuii «PacTuTenbHbIC
cooOuiecTBa», KoJulekuun «buonenos», «Bpeaurenn BakKHEHIIMX — CEIbCKOXO3SMCTBEHHBIX
KYJIBTYp», TepOapuu W KOJUICKIIMM PACTCHWH ¥ JKUBOTHBIX, NPUHAJICKAIIAEC K pPa3HBIM
9KOJIOTUYECKHM Tpynmam ojaHoro Buaa, KpacHas kaura Poccuiickoit denepanuu, n300paxkeHUs
OXpaHSIEMbIX BHUJIOB PACTCHUH U KUBOTHBIX.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI IIO BUOJIOTUA HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMSI.

Cormacho ®I'OC COO, ycraHaBIMBalOTCA TpeOOBaHUS K pe3yiIbTaTaM OCBOCHUS
00yJalImUMUCS TPOTPaAaMM CPEAHET0 OOIIero oO0pa30BaHMs: JTUYHOCTHBIM, METalpEeIMETHBIM U
IIPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pE€3y/lbTaTOB OCBOEHUs Ipeamera «buoorus» BbIAEIEHBI
CJICAYIOIIME COCTABIISIOIIME: OCO3HAHUE O0YYarOIIUMUCS POCCUNCKOM Ipa)kIaHCKOW MAECHTUYHOCTH
— FOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOONPE/EIICHNI0, HATMYME MOTUBALUU K
00y4eHHI0 OMOJIOTHH, 1IEJIEHAIIPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKJIEHUN JIMYHOCTH HAa OCHOBE
KJIFOYEBBIX LIEHHOCTEH M UCTOPUYECKUX TPAJULMNA pa3BUTHS OMOJIOTMYECKOI0 3HaHUS, TOTOBHOCTh U
CHOCOOHOCTh O0YyYaroluXcs PYKOBOJCTBOBAThCS B CBOEH JIEATENBHOCTH 1IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMM, MPHUCYHIIMMH CHCTEME OHOJOTHYEeCKOro 00pa30BaHHs, HAIUYUE 3KOJIOTHYECKOTO
IIPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIENIU U CTPOUTD KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHUS NpeMeTa «bHoIorus JOCTUratoTCs B €IMHCTBE YUeOHOMH
U BOCIMTATEIbHONW  JAEATEIBHOCTH B  COOTBETCTBUHM €  TPAaJULMOHHBIMM  POCCHHCKHMH
COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMH U JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMHM, HPUHATHIMH B
oOuiecTBe MpaBWJIaMU W HOpPMamMH TIOBEIEHHMS U CHOCOOCTBYIOT IIpoleccaM CaMOIO3HaHMS,
CaMOBOCIIMTaHUSI W CaMOpa3BUTHs, Pa3BUTHA BHYTPEHHEH IIO3MLUU JMYHOCTH, NATPUOTHU3MA,
YBa)XXEHHUsI K 3aKOHY M IIPaBONOPSAKY, YEJIOBEKY Tpyla W CTaplIeMy ITOKOJIEHHUIO, B3aMMHOIO
YBa)KEHUsI, OEPEKHOTO0 OTHOILIEHUS K KYJIbTYpPHOMY HACJIEIUIO U TPaJULHUSIM MHOTOHAIIMOHAJIBHOIO
Hapopa Poccuiickoit @enepanun, NpUpPOIE U OKPYKAIOIIEH cpelie.

JIMuHOCTHBIE pe3yabTaThl OCBOCHMs y4yeOHOro mnpeamera «bUONOTHs» JOIKHBI OTpa)xarhb
TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOLIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpPHUEHTALUN, MO3UTUBHBIX BHYTPEHHHUX YOEKIACHUMH,
COOTBETCTBYIOIIUX TPAJULMOHHBIM IIEHHOCTSM POCCHMCKOro OOIIeCTBa, PaCcIIMPEeHUE >KU3HEHHOTO
OMbITa U OMNbITA JEATENBHOCTH B IIPOLIECCE PEaTN3alliid OCHOBHBIX HAIIPaBJIEHWH BOCIMTATEIbHON
JESATEIIBHOCTH, B TOM UHUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OpMUPOBAHHOCTH IPAXKAAHCKON MO3UIIUK 00YYarOIIerocsi Kak akTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB M OOA3aHHOCTEH, YyBak€HHE 3aKOHA U
IIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOW JESITEIbHOCTH INPH CO3JAHUU YYEOHBIX HPOEKTOB,
peleHnH y4yeOHBIX U MO3HABATENbHBIX 33/1a4, BHIIOJHEHUH OMOIOTHYECKUX IKCIICPUMEHTOB;

CIOCOOHOCTh OINPENEIIATh COOCTBEHHYIO MO3HIIMIO MO OTHOILEHHIO K SIBICHUSIM COBPEMEHHOM
>KH3HU U O0BACHATH €€,
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YMEHHE YUUTHIBaThb B CBOUX JCHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHMBHOTO B3aHMMOJCHCTBUS
JrO/IeH C pa3HBIMU YOEKACHUSMH, KYJIbTYPHBIMU IICHHOCTSIMU M COLIMAIBHBIM MOJIOKECHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B MIpOIeCCEé COBMECTHOTO BBIIOJHEHHS Y4eOHBIX,
MO3HABATEJIbHBIX U MCCIIEAO0BATEIbCKUX 33/1a4, YBAXHUTEIbHOTO OTHOIIECHUS K MHEHHUIO OINIIOHEHTOB
pu 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPKaHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU J1E€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTh POCCUNCKON Tpa)KTAaHCKOW HIEHTUYHOCTH, MATPUOTHU3MA, YBAXKEHHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iepen PonuHoii, ropoctu 3a cBoi Kpaii, cBoto Ponuny,
CBOM SI3BIK U KYJIBTYpPY, IPOILIOE U HACTOALIEE MHOIOHALMOHAJILHOTO HapoJa Poccun;

LIEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACJIEIUI0O U NaMSATHUKAM IPUPOJbI, JOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTHIX, TPYIE;

CIIOCOOHOCTH OLIEHMBATh BKJIAJ POCCUUCKHMX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE OHOJIOTHUH,
NOHWMAaHHS 3HAYCHHUS OMOJIOTHU B MMO3HAHWU 3aKOHOB MTPHUPOIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO
00I11eCTBa;

uzeiHas yoexAEHHOCTh, TOTOBHOCTh K CIYXXEHUIO U 3ammuTe OTedecTBa, OTBETCTBEHHOCTD 3a
ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIIEHUs, OPUEHTHUPYACh Ha
MOpabHO-HPABCTBEHHbIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOECHUE YCTOMUHUBOIO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJUTENISIM, CO3/IaHHUI0 CEMbU Ha OCHOBE OCO3HAHHOIO
IIPUHSTHS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU € TPAJULMAMHU Hapo1oB Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHUpY, BKIIOYas ICTETUKY ObITa, HAyYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIICHUH;

MIOHMMAHHE AYMOLIMOHAJIBHOTO BO3ACUCTBHS JKUBOU NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE MPOSIBIIATH KayecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢pusuveckoro BocnuTaHusA, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbSI H 3MOIHOHAIBHOIO
Os1aromosyqusi:

MOHUMAaHWE M peaju3amus 3I0pOBOr0 M Oe3omacHoro obpasa >XKH3HU (30pPOBOE IMHUTAHHE,
coONI0fieHNe TUTMEeHUYECKUX MpPaBUJI M HOPM, COAJaHCHPOBAHHBIN PEXHUM 3aHIATUA M OTIbIXa,
peryisipHas puznyeckast akTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOILIEHHS K
COOCTBEHHOMY (PM3MUECKOMY U NMICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHKE LIEHHOCTH MPaBWJI UHIWBUYaJIbHOTO U KOJIJIEKTUBHOTO OE30M1aCHOTO TOBEICHUS B
CUTYalUAX, YTPOXKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHME TMOCJIEICTBUA W HENPHUATUS BPEIHBIX MPUBBIUEK (YHOTpEOJIEHUS alKoroJs,
HapKOTHUKOB, KYpEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTD K TPYAY, OCO3HAHKE IIEHHOCTU MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTb K AKTHBHOM J€ATEIbHOCTU TEXHOJOTMYECKOW M COLMAIBLHOW HAIpaBJIEHHOCTH,
CHOCOOHOCTh MHUITUUPOBATD, INIAHUPOBATH M CAMOCTOSTEIBHO BBHIIOJIHATH TaKYIO JACSITEIbHOCTD;
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UHTEpEC K pa3IuuHbIM cdepaM Npo(ecCHOHANbHON [eATeNbHOCTH, YMEHHE COBEpLIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTrn30BbIBaTh COOCTBEHHbIC KU3HEHHBIC IJIAHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTSHKEHUHU BCEH )KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

9KOJIOTUYECKH 11eJ1IecO00pa3HOe OTHOLIEHHE K NPUPOAE KaK HMCTOYHMKY >KM3HM Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIICHUE YPOBHS HKOJIOTUYECKOH KYJIBTYpbl: IMPHOOPETEHHWE ONbITa IJIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIIBHOrO XapaKTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX pelieHus;

CHOCOOHOCTh MCIIOIb30BAaTh MpHUOOpeTaeMble MPU U3YYEHUU OMOJIOTHM 3HAHUS U YMEHUS MpPU
pemeHny npoOsieM, CBS3aHHBIX C PAMOHAIBHBIM IPHPOJIONONB30BaHIEM (COONIOICHHE MPaBUII
IIOBEJICHUS B MPHUPOJIE, HANIPABICHHBIX HA COXPAHEHHUE PAaBHOBECHS B HKOCHCTEMAaxX, OXpaHy BUJIOB,
9KOCHUCTEM, Onochephl);

AKTUBHOE HENPUATHE IEHCTBUM, IPUHOCAIIMX Bpel OKPYXkKAIOIEH NMPUPOJHOM Cpelle, YMEHUE
IIPOrHO3UPOBATh HEOJAronpUATHBIE 3KOJOTMYECKUE IOCIEACTBUS NMPEANPUHUMAEMBIX JEUCTBUN U
IpeOTBPALIATh UX;

HAJIMYME PA3BUTOIO SKOJOIMYECKOIO MBIIUICHUS, SKOJIOTMYECKOH KYyJIbTYpPbI, OIBITa
JESATENIbHOCTH ~ JKOJIOIMYECKOM  HalpaBIEHHOCTH, YMEHHS  pPYKOBOJICTBOBATbCA HUMHU B
[IO3HABATEJIbHON, KOMMYHMKAaTUBHOM M COIMAJbHOM MpPAaKTUKE, TOTOBHOCTM K Y4YacTUIO B
IPAaKTUYECKOH 1eATebHOCTH SKOJIOTHYECKON HallPaBIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM M OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOTO Ha JAHaliore KyJlbTyp, CHOCOOCTBYIOLIETO
OCO3HAHHIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpUICHCTBOBAHUE SI3BIKOBOM M UYUTATEIbCKON KYJIbTYpbl KakK CPEICTBA B3aUMOACHCTBHUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE creuuduk OHOJOTMM KakK HayKHd, OCO3HaHus €€ poiau B (opMHpOBaAaHUHU
palMOHATIBHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHMM ILEJIOCTHOTO MpPEACTAaBICHHUS 00 OKpY’KarolleM
MHpE KaK O eIMHCTBE MPUPO/Ibl, YEJIOBEKa U OOIIECTBA, B TO3HAHUM MTPUPOJHBIX 3aKOHOMEPHOCTEN U
pelIeHny MpodsieM COXpaHEeHUs TPUPOAHOIO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHWOJIOTUM Il COBPEMEHHON LMBUIM3alUU: OOecreyeHus
HOBOTO YpPOBHS pPa3BUTHS MEIULMHBI, CO3/JaHUE MEPCIHEKTUBHBIX OMOTEXHOJOIHH, CIIOCOOHBIX
pemarbh pecypcHble MpoOJeMbl Pa3BUTHUSA YeOBEYECTBA, MOUCKA IyTeH BBIXOJAa M3 TIII00ATBHBIX
HKOJIOTMUYECKUX MpoljeM U obecriedeHus nepexoia K YCTOWYMBOMY pPa3BUTHIO, PaLMOHATLHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTHMUYECKUX 3HAHMHM B LENSIX IOBBIIICHUS OOIIEeH
KYJBTYpbl, €CTECTBEHHO-HayYHOW TI'PAaMOTHOCTH, KaK COCTaBHOM YacTH (DYyHKIIMOHAIBHOU
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydeHun OUOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB TIO3HAHMsI, HCIOJIIb3YeMBbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH  MCIIONIB30BAaTh IOJydyaeMble 3HAHUSA JJIs  aHajuu3a M OOBSCHEHUS  SABICHUN
OKpPY)KAIOIIET0 MHpa W MPOUCXOASAIMX B HEM H3MEHEHHH, YMEHHME JelaTh O0OCHOBAaHHBIC
3aKJIIOYEHUs] HA OCHOBE HaY4HbIX (DAKTOB M MMEIOLIMXCS JAHHBIX C LEJBIO MOTY4YEHHUs JOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITETILHO UCIIOIb30BaTh OMOIOTHYECKUE 3HAHUA JUIs PEeLIeHUs TpoOiieM B
pEAIbHBIX KU3HEHHBIX CUTYalMsIX;
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OCO3HAHHWE IICHHOCTH HAyYHOH JeSTEIHbHOCTH, TOTOBHOCTh OCYIIECTBJIATH TPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEpHIBHOMY 00pa3oBaHHI0O W CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHHMW 110 OHWOJOTMH B COOTBETCTBHHM C JYKM3HCHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHMsI ydeOHOro mpeamera «bHOJOTHS» BKIIOYAIOT:
3HaUUMbIe  JUII  (OPMHUPOBAHHS  MHUPOBO33PCHHsSI  OOYYAOIIMXCS  MEXKIUCIUIUTMHAPHBIC
(MeXTnpeIMeTHbIC) O0IIEHAYYHBIC TIOHATHS, OTPAXKAIOIINE IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa U
crenupuKy METOJOB ITO3HAHUS, HWCIOJB3YEMBIX B ©CTECTBCHHBIX HayKax (BEIIECTBO, JSHEPTHUS,
SBIIEHUE, MPOIIECC, CUCTEMA, Hay4HbII (aKT, IPUHLUII, TUIIOTEe3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEIOBaHNEe, HaONI0/IeHUuEe, H3MEpPEeHHe, HKCIEPUMEHT W JApPYruxX), YHHBEpcalbHbIE ydeOHbIE
neicTBus (TI03HABAaTENbHBIC, KOMMYHHKATUBHBIC, PETYIIATUBHEIC), 0OecreunBaronue GopMHUpOBaHIEC
(GYHKIIMOHATBHOW TPAaMOTHOCTH ¥ COIMAIBHOW KOMIICTCHIMH OOYYarOIIMXCs, CIOCOOHOCTh
00y4arolUXCsl HMCIONb30BaTh OCBOCHHBIE MEXKIUCIUILUIMHAPHBIC, MHPOBO33PEHUECKUE 3HAHUA U
YHHUBEpCalIbHbIe yueOHbIE IEUCTBUS B TO3HABATEIBHON U COIMANIbHOMN MPaKTUKE.

MertanpeamMeTHbIe pe3yabTaThl OCBOSHUS MTPOTPAMMBI CPEIHETO 00IIero 00pa3oBaHuUs JOKHBI
OTpaXkaTh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AEHCTBHUS:

CaMOCTOSITENILHO  (POPMYJTUPOBATh W  aKTyaJIM3MPOBATh MPOOJEMy, paccMaTpuBarh ¢
BCECTOPOHHC;

MCIIONIb30BaTh MPH OCBOEHUM 3HAHUN MPHUEMBI JIOTMYECKOTO MBIIUICHUS (aHAIM3a, CHHTE3a,
CpaBHEHHUsI, KJIaccuPUKaIuu, 0000IIeHNs), PACKPBIBATH CMBICT OMOJOTUYECKUX MOHATUN (BBIICIATH
WX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATHSIMU );

OTPECIATh TIIeNI JICATEeIHHOCTH, 3aJaBas TapaMeTpbl M KPUTEPHH WX JOCTHIKCHHSI,
COOTHOCHUTD PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIEIISIMH;

MCIIOJIb30BaTh OMOJIOTHUECKHUE TOHITHS ISl 00bSICHEHUs (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;

CTPOUTH JIOTHUECKHE PacCYyXJCHUS (MHIYKTHBHBIC, JCIYKTUBHBIC, 10 AHAJIIOTHH), BBISBIISTH
3aKOHOMEPHOCTH W TIPOTHBOPEYHSI B PAcCCMATPUBAEMBIX SBJICHHSX, (OPMYJIUPOBATH BBIBOJBI WU
3aKII0OYEHUS,;

NPUMEHSTh CXEMHO-MOJIENBHBIE CPEACTBA MJI TPEICTaBICHUS CYIIECTBEHHBIX CBs3eH H
OTHOIIIEHUNA B M3YYa€MBIX OHMOJOTHYECKUX OOBEKTaX, a TakKe NIPOTUBOPEYHMH Pa3HOrO poa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThiBaTh TJIaH PEIICHUS MPOOJIEMBI C YYETOM aHaIN3a MMEIOIIMXCS MAaTepPHAbHBIX U
HEeMaTepUaTbHBIX PECYpPCOB;

BHOCHTh KOPPEKTHUBBI B JICATEILHOCTH, OIICHHBATh COOTBETCTBHE pE3YJIBTATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJAMHHUPOBATh W BBIMOJNHATHE pabOTy B YCIOBUSAX PEATbHOTO, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBITINICHHUE MTPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:
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BJIAJCTh HAaBbIKAMHU Y4YEOHO-HUCCIIEOBATENbCKOM M MPOEKTHOM JEsITEeIbHOCTH, HaBBIKAMHU
paspemieHuss npodjaeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IIOMCKY METOJIOB
peLIeHHs MPAKTUYECKHX 33124, TPUMEHEHHIO Pa3IMYHbIX METOAOB IIO3HAHUS;

UCMOJIb30BaTh pa3IM4YHbIC BUIbl JEATEIBHOCTH 110 IOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaluy, NpeoO0pa3oBaHUIO M IPUMEHEHHIO B YUEOHBIX CHUTyallUsX, B TOM 4YHUCIE IpU
CO3JIaHUH YUEOHBIX M COIIMATIBHBIX IPOCKTOB;

¢dbopMHpOBaTh HAyYHBIH THUIl MBIIUICHUS, BIAJETh HAYYHOH TEPMHHOJIOTHEH, KIHOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIHPOBATh COOCTBEHHBbIE 3a7aud B 00pa30BaTEIbHOM JAEATENIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh NIPUYMHHO-CIICICTBEHHBIE CBS3M M aKTyaIM3UpOBATh 33Jady, BBIIBHTaTh THIIOTE3Y
e€ peleHus], HaXOAUTh apryMEHTHI JUIsl JoKa3aTelbCTBAa CBOUX YTBEPXKJICHUH, 3a1aBaTh [apaMeTpsl U
KPUTEPHUU PELICHHUS;

aHAJTM3MPOBATH MOJIYYCHHBIC B XO/I€ PEIICHUS 33/1a4H Pe3yJIbTaThl, KPUTUYECKH OLEHUBATH UX
JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIAATh ILIEJICHANPABICHHBIH IMOMCK IIepeHoca CpPEeACTB M CIIOCOOOB JeHCTBUSA B
PO ECCHOHANIBHYIO CPENY;

YMETh MIEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO M MPAKTHUECKYIO 00JIaCTH KU3HEIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBIJIBUT'aTh HOBBIE HJIEH, MIPeAJIaraTh OpUrHHAIbHbIE IOJXO/bI M PEIIEHUs, CTABUTh IPOOIEMbI
¥ 331241, JONYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

3) pabdora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3jIMYHBIX MCTOYHHMKAX HHPoOpManuu (Tekcre ydeOHOro mnocoodus,
HAY4YHO-TIOMYJISIPHOW JIUTEepaTrype, OHOJOrMYECKHX CJOBapsiX M CIPABOYHHMKAX, KOMIIBIOTEPHBIX
0azax JaHHBIX, B VHTepHeTre), aHaIMW3UpPOBaTh MH(OPMALMIO pa3IUYHbIX BUIOB U (opM
NPEJICTaBJICHUS, KPUTUIECKU OLIEHUBATH €€ IOCTOBEPHOCTh M HEPOTHBOPEYHBOCTD;

(dopMynMpoBaTh 3ampoChl W NPUMEHATh pa3IMyHble METOAbl IpU TIOUCKE U OoTOOpe
O6uonornyeckoit MHGopMaIK, He0OX0IUMOH /1JIs BHITIOJIHEHUS YUeOHBIX 3a/1a4;

nproOpeTaTh ONBIT HCHOJB30BAaHUSA HH(POPMAITMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHIA,
COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHMUS PA3ITUYHBIX TIOMCKOBEIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMPAaTh  ONTHUMaJbHYIO (OpMYy TpEACTABICHUA  OHOJIOTHYECKON
uHpopManuu (CXxembl, rpaduKu, TUarpaMMsl, TaOIHIIbI, PUCYHKH U IPYTOe);

WCIIOJIB30BaTh HAYYHBIA SI3BIK B KauyeCTBE CpEACTBA NpH paboTe C OHUOIOTHYECKOM
uHpOpMaNneil: MPUMEHATh XUMHYECKHe, (U3UUECKHe W MaTeMaTHYeCKHe 3HAaKW W CHUMBOJIHI,
dopmynbl, abOpeBUaTypy, HOMEHKIATypy, HCIONb30BaTh M  INpPeoOpa3oBbIBaTh  3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIAJICTh HABBIKAMH PACIIO3HABAHUS M 3AIIUTHI HH(POpMAIHH, HHPOPMAIIMOHHON 0€301TacHOCTH
JMYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHUKAILIUU BO BCeX c(epax *KU3HHU, aKTUBHO y4acTBOBAThb B JHAJIOTE WM
JUCKYCCHH IO CYLIECTBY 00CYXJaeMoil TeMbl (YMEHME 3a7jaBaTh BOIPOCHI, BBICKA3bIBATh CYKICHHUS
OTHOCHUTEJIGHO BBINOJIHEHHUSI TpEIaraéMoi 3a/adyd, YYHUTHIBATh HMHTEPEChl M COTJIACOBAHHOCTH
MO3HULMN APYTUX YYaCTHUKOB JUANIOTa UM JUCKYCCHH);

20



pacrio3HaBaTh HeBepOaJIbHBIE CPEICTBA OOIIECHHUS, TIOHMMATh 3HAUYEHHE COLMAJIbHBIX 3HAKOB,
NPEINOCHIIIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYyallMd, yMETh CMAr4aTh KOH(MIMKTBI U BECTU
IIEPErOBOPBI;

BJIAJI€Th PA3JIMYHBIMU ClI0OCOOaMU OOIIEHUS U B3aUMOJEHCTBHS, IOHUMATh HAMEPEHUS IPYTUX
Jqroed, NPOSBIATh YBaKUTEIBHOE OTHOIIEHHWE K COOECeIHHMKY M B KOPPEKTHOM Qopme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

Pa3BEPHYTO U JIOTHYHO M3J1araTh CBOKO TOUYKY 3PEHHUs C UCIIOIb30BAHUEM S3BIKOBBIX CPECTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHUMaTh U MCIIOJIb30BaTh IPEUMYLIECTBA KOMAHJHOW M HHAMBHUIYalbHOH paOOThI INpH
pemeHn OMOJOTHMYECKOW MpOoOJieMbl, OOOCHOBBIBATH HEOOXOJUMOCTh HPUMEHEHHUS TPYMIIOBBIX
¢dbopM B3aMOAEHCTBUS MIPH PEIICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUH C Yy4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH JECUCTBUS
110 €€ NOCTHKEHHUIO: COCTABIIATH IUUIaH ACUCTBUM, PACIPEAEIATh POJIU ¢ Y4ETOM MHEHUHN YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM palboThI;

OLIEHUBATh KaueCTBO CBOETrO BKJIA/a M KaKJIOr0 y4aCTHMKAa KOMaH/bl B OOIIMI pe3ynpTar Io
pa3paboTaHHBIM KPUTEPUSIM;

IIpejjlaraTb HOBBIE IIPOEKTBI, OLEHMBAThb WJEH C IIO3UIMM HOBU3HBI, OPUTMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATETMUYECKOE MOBEIECHUE B PA3JIMYHBIX CUTyaLUsX, MPOSBIISTH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJIBLHBIMHU PeryIsiTHBHBIMU 1efiCTBUAMM:

1) camoopranu3amus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS BBIABICHUS MPOOJIEM M UX PEIICHUS B KU3HEHHBIX
Y y4eOHBIX CUTYaLIUSX;

BbIOMpaTh HAa OCHOBE OMOJOTMYECKMX 3HAHUM LIEJEBbIE M CMBICIOBBIE YCTAHOBKM B CBOMX
JEUCTBUAX M IIOCTYINKax II0 OTHOLIEHUIO K JXUBOM IIPUPOJE, CBOEMY 3I0POBBI0 U 3J0POBBIO
OKPYXKarOIINX;

CaMOCTOSITENIbHO ~ OCYILLECTBJISTh I103HABATEIbHYIO JE€SATEIbHOCTb, BBIABIATH HPOOJIEMBI,
CTaBUTh U (POpMyIHpOBaTH COOCTBEHHBIE 337a4l B 00Pa30BaTEIbHON AEATEIHLHOCTU U JKU3HEHHBIX
CUTYaLUsX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH peIIeHus NpoOjeMbl ¢ Y4€TOM HMEIOLIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHU;

JTaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

pacuIMpsATh paMKH Y4eOHOI0 IIpeMETa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (YOPMUPOBAHMIO M MPOSIBICHUIO HIMPOKON 3pYIUIMU B Pa3HBIX 00JACTIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsiM, BHOCHTb KOPPEKTHBBI B JAEATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YNIBTATOB LEIISAM;

BJIAJICTh HAaBBIKAMM IO3HABATEIBbHON peduIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX NEHCTBUN U
MBICIIUTENBHBIX MPOIECCOB, UX PE3yIbTaTOB U OCHOBAHUHN, MUCIIOIB30BaTh NPUEMBI Pe(IICKCUU IS
OLIEHKU CUTYyalllH, BBIOOPA BEPHOTO PELLICHMS;
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YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI APYI'UX IIPU aHAIU3€ PE3YJIbTATOB IEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTruX:

IpUHUMATh ceOsl, TOHMMAasl CBOU HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAIM3€E PE3YNIbTATOB ACATEIbHOCTH;
NPU3HABATh CBOE MPaBO U MPABO JAPYTUX Ha OIINOKHY;

pa3BUBATh CIIOCOOHOCTH MTOHUMATh MHP C IMO3UIMU APYrOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[Ipenmernsie pe3yibTatel ocBoeHUs mporpamMmbl COO mo Ouonormu Ha 06a30BOM YpOBHE
BKJIIOYAIOT crienuuuecKkue i ydeOHOro mnpeamera «buoJorus» HaydHble 3HAHUSA, YMEHUS W
CHoco0bl IeHCTBUI 110 OCBOCHHIO, MHTEPIIPETALMK U IPe0Opa30BaHUIO 3HAHUI, BUJIbI AEATEIbHOCTH
0 MTOJTYYEHHIO HOBOI'O 3HAHUS U IPUMEHEHHIO 3HAHUHM B Pa3IMUHBIX YUEOHBIX CUTYAIUsX, a TAKXKE B
peaJIbHBIX JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX ¢ Ouosiorueil. B mporpaMMe rnpeiMeTHble pe3ynbTaThbl
IIPEJICTaBJICHbI 10 ToJamM 00y4YeHHUsI.

[IpenmerHble pe3ynbTaThl OCBOEHUS yueOHOro npenmera «buonorus» ¢ 10 knacce nONKHBI
OTpakaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MECTE€ M pOJM OWUOJOIMM B CHCTEME HAyYHOrO 3HAHUS
€CTeCTBEHHBIX HayK, B (POPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHBI MHpa H
HAyYHOTO MHUPOBO33PEHHUSA, O BKJIAJE POCCHMCKUX M 3apyOekHbIX YUYEHBIX-OMOJOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PelIeHNs KU3HEHHBIX 3a71ay;

YMEHHME pACKpbIBaTh COJEpKaHHWE OWOJIOTMYECKUX TEPMHMHOB M TOHSATUMN: KU3Hb, KIETKa,
opraHusM, mMetrabosu3M (0OMEeH BEIIeCTB M IMpEBpallleHUue 3HEPruH), TOMEOocTa3 (CaMOperysisius),
YPOBHEBasl OpraHMU3alUs )KUBBIX CUCTEM, CAMOBOCIIPOM3BEICHNE (PENPOLYKIHS ), HACIEICTBEHHOCTD,
WU3MEHUYUBOCTb, POCT U Pa3BUTHUE;

YMEHHME Uu3Jaratb OMOJIOrMYEecKHe TeopuH (KJIETOYHas, XpOMOCOMHAas, MyTallMOHHa,
LEHTpaJbHas J0rMa MOJEKYIsipHON Ouosorun), 3axkousl (I'. Mennens, T. Moprana, H. 1. BaBunosa)
U yueHHs (O LIEHTpax MHOrooOpasusi U MPOUCXOXKAEHUs KynbTypHbIX pactenuit H. V. BaBuiosa),
OIPEAEIIATh IPAHULBI UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM,;

YMEHHE BIIaJIeTh METOJAMH Hay4YHOTO MIO3HAHUs B OMOJIOrMH: HaOII0I€HNE U ONHUCAHUE )KUBBIX
CUCTEM, TNPOIECCOB M SBJIEHUH, OpraHU3alUs W MPOBEACHHE OUOJIOTMYECKOTO SKCIEPUMEHTA,
BBIJIBUKEHUE THIIOTE3bl, BBIABICHUE 3aBUCUMOCTU MEX]y MCCIIEeyeMbIMUA BETMUNHAMH, OOBSICHEHHE
MIOJIyYEHHBIX PE3YJIbTaTOB, UCIOJb30BAHHBIX HAYYHBIX MOHITHH, TEOPUHA U 3aKOHOB, YMEHHUE J€JIaTh
BBIBO/IbI HA OCHOBAHUU MOJTYYEHHBIX PE3y/IbTaTOB;

YMEHHME BBLIENATh CYUIECTBEHHbIE NPU3HAKH BHUPYCOB, KIETOK IPOKAPHOT U 3YKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, OCOOCHHOCTH MpOIIECCOB: OOMEHa BEILECTB U
IpEeBpallleHUsT SHEPrud B KIETKe, (OTOCHMHTE3a, IUIACTHUECKOTO W DHEPreTHYecKoro oOMeHa,
XEMOCHHTEe3a, MHTO03a, MeiHo03a, OIUIOJOTBOPEHUS, Pa3MHOKEHUS, WHIUBUIYaTbHOIO PpPa3BUTHSI
opranu3ma (OHTOTEHE3);

YMEHHUE TPHUMEHATh IMOJY4YE€HHBbIE 3HAHHUS Ui OOBSICHEHHS OHOJOTMYECKHX IpPOLIECCOB U
SIBJICHUM, JJIS1 TIPUHATHUSA NPAKTUYECKUX PEIICHUI B MOBCEIHEBHOW >KU3HM C IIETbI0 OOECTIeYEeHHUs
0€30I1aCHOCTH CBOETO 370POBbSl U 3[I0POBbsI OKPY>KAIOLIUX JIFOJEH, COOMI0IEHUs] HOPM IPaMOTHOTO
NIOBEJICHUS B OKpYXarollleld NpUpPOJHONH cpesle, MOHMMaHUE HEOOXOAUMOCTH HCIOIb30BaHUS
JOCTH>KEHUH COBPEMEHHOM OMOJIOTMH M OMOTEXHOJIOTHH [T palliOHAIBHOTO MPUPOIOTIONIb30BaHMS;
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YMEHHE pellaTh AJIeMEHTapHbIE T€HETUUYECKHE 3a/1a4ll HA MOHO- U IUTUOPUHOE CKPEIIUBAHUE,
CIICTIJICHHOE HAcJeIO0BaHUE, COCTABIIATh CXEMbl MOHOTMOPHUIHOTO CKPEIIMBAHUS JUIS MPEACKa3aHUs
HACJIEI0BaHMs TPU3HAKOB y OPTaHU3MOB;

YMEHHE BBINOIHSITH JJa00paTOPHBIE U MPaKTHUECKUEe paboThl, COOIII0IaTh MpaBuiia mpu padboTe
C y4eOHBIM | JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHUE KpPUTHUYECKH OLEHHBATh W MHTEPIPETUPOBATh HHGPOPMAIMIO OHOIOTUYECKOTO
COJIepKaHUsA, BKJIIOYAIOUIYI0 TICEBIOHAYYHBIE 3HAaHUS W3 paA3IMYHBIX HCTOYHHMKOB (CpeicTBa
MaccoBOM HH(pOpPMAIK, HAYyYHO-TIOMYJISPHbIE MaTepHalibl), STUYECKHE aCIEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

yMEHHE co37aBaTb COOCTBEHHbIE IHUCBMEHHBIE W YCTHBIE COOOIIeHUs, 0000mas
Ouonornyeckyro HHGOPMALUIO U3 HECKOJIBKUX MCTOYHHMKOB, TPAMOTHO HCIOJIB30BATh MOHITUHHBIN
anmnapat OMOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOeHHUS yueOHOro npeamera «buonorusi» ¢ 11 knacce HOMKHBI
OTpaKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECT€ W pOJIM OWOJIOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTeCTBEHHbIX HayK, B ()OPMHUPOBAHMU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa H
HAyYHOTO MHPOBO33PEHHUS, O BKIJIAJIE POCCUMCKHX U 3apyOEKHBIX YUEHBIX-OMOJOTOB B Pa3BUTHUE
O6uonornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKA IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKpBIBATh COAEP)KaHUE OMOJIOTHYECKHX TEPMUHOB M TOHSATHI: BUM, TOMYJISIIHSA,
reHo(OH, SBONIONMS, IBUKYIIHNE CUIIBI ((DaKTOPbI) SBOIIOIUHU, MPUCTOCOOIEHHOCTh OPTaHU3MOB,
BU000pa30BaHUE, 3KOJOIHYECKHE (aKTOPbl, IKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTBI, PElyLIeHTHI,
[[eNY TTUTaHUs, SKOJIOTUYECKas MUpaMuia, OrnoreoreHo3, obuocdepa;

yYMEHHUE H3JIaraTth OMOJIOTHIECKHE TeopuH (IBoIIoIMOHHas Teopus Y. JlapBuHa, CHHTETHYECKAs
TEOpHsI BOJIIOIINN), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsiiieBoro cxoacrsa K. M. bapa, uepenoBanus
TJIaBHBIX HampaBieHuid u myred sBomouuu A. H. CesepuoBa, ydenus o Ouochepe B. U.
Bepnasackoro), onpenensiTe TpaHUIBl UX TPUMEHHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BIIAZICTh METOAAMU HAYYHOTO ITO3HAHUS B OMOJIOTHH: HAOIIIOICHHE M OMTUCAHNE KUBBIX
CHCTEM, NpOIECCOB M SBJICHUN, OpraHu3alUsl U MpPOBEAECHUE OHMOJIOTMYECKOr0 HKCIEPUMEHTa,
BBIJIBUKEHUE THIIOTE3bl, BBIABICHUE 3aBUCHMOCTH MEX]y MCCIIeyeMbIMUA BETMUNHAMH, OOBSICHEHHE
MIOJTYYEHHBIX Pe3ybTaTOB, UCIIONB30BAHHBIX HAYYHBIX TIOHSATHHA, TEOPUIl U 3aKOHOB, yMEHHE JIeIaTh
BBIBOJIBI HA OCHOBAHHY TIOJTYYECHHBIX PE3yJIbTAaTOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE NPU3HAKU CTPOCHHUsS OUOJOTHYECKUX OOBEKTOB: BHJIOB,
MOy, TPOAYILIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€OIIEHO30B U IKOCUCTEM, OCOOCHHOCTH
NPOIIECCOB:  HACJIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOro 0TOOpa, BHI000pa30BaHMSA,
NPUCTIOCOOJICHHOCTH OPTaHW3MOB, JCWCTBUSI HKOJOTHYECKUX (PaKTOPOB HA OpraHW3MBI, IepeHoca
BEIIECTB M MOTOKA SHEPrMH B HKOCHUCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHHWH B 3KOCHCTEMax CBOEH
MECTHOCTH, KPyrOBOPOTa BEILIECTB M OMOT€OXMMHUYECKHX IIUKIIOB B Onocepe;

yYMEHHE TPUMEHATh TOJYYCHHBIC 3HAHHS JUII OOBSICHEHHS OHOJOTHMYECKHX MPOIECCOB M
SIBIICHU, JIISl TIPUHSTHS NPAKTUYECKUX PEIICHUI B MOBCETHEBHOW >KM3HH C IIETBIO0 OO0ECTICYCHUS
0€30MaCHOCTH CBOETO 370POBbS U 3/I0POBbsI OKPYKAIOIIUX JIFOACH, COONIOICHUSI HOPM I'PaMOTHOTO
NOBEJICHUS B OKpYXarollell MNpUpPOTHOW cpene, MOHMMaHUE HEOOXOAWMOCTH HCIOIb30BAHUS
JOCTHKEHUI COBPEMEHHOM OMOJIOrUH ISl PalliOHAIBHOTO IPUPOIOTOIB30BAHMUS;

YMEHHE pelIaTh 3eMEeHTapHble OMOJOTHYECKHE 3a/1a4H, COCTABIISITh CXEMbI IIEPEHOCA BEILIECTB
Y DHEPTUHU B dKOocHcTeMax (LeNu MUTaHus);

YMEHUE BBINOJIHATH Ja00paTOpHbIE U MPaKTHUECKUE pabOThI, COOMI0IATh PaBUiIa MpU paboTe
C y4eOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHEM;
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YMEHUE KpPUTHUYECKH OLEHMBAThb M MHTEPIPETUPOBaTh HHGPOpPMALHIO OHOIOTHYECKOTO
COJepKaHUsA, BKJIIOYAIOUIYIO TICEBIOHAYYHBIC 3HAaHUS W3 pa3IMYHBIX HCTOYHHMKOB (CpeacTBa
MaccoBoi  MHGOpPMALWK, HAyYHO-TIOMYJSPHbIE MaTepualibl), paccMaTpuBaTh IJI00AJbHBIC
9KOJIOTUYECKHUE MPOOIEMbl COBPEMEHHOCTH, (OPMHPOBATH IO OTHOLIEHHIO K HUM COOCTBEHHYIO
HO3ULIHUIO;

yMEHHE cO3[aBaThb COOCTBEHHbIE IHUCBMEHHBIE W YCTHBIE COOOIIEeHUs, 0000mas
Ouonornyeckyro HHGOPMALHUIO U3 HECKOJIBKUX MCTOYHMKOB, TPAMOTHO HCIOJIB30BATh MOHITUHHBIN
anmnapar OMOJIOTUH.

B pe3yiabTtare u3ydyeHusi yuyeOHoro mnpeamera «buosorusi» Ha ypoBHe cpeaHero oouiero
00pa30BaHUs BbIIYCKHUK HA 0230BOM YPOBHE HAYYUMCA.

— packpbIBaTh Ha MPHUMEpax pPOJib OMOJOTHH B (OPMHPOBAHWU COBPEMEHHOW HAaydyHOU
KapTHHBI MUPA U B IPAKTUYECKOH 1EATEIILHOCTH JIFOJICH;

— TIOHUMAaTh M OIHMCHIBATh B3aMMOCBS3b MEXAYy €CTCCTBEHHBIMH HayKaMW: OWOJIOTHEH,
bu3uKOoii, XUMHUEH; ycTaHaBIMBATh B3aUMOCBA3b IPUPOIHBIX SIBJICHUIA;

— TOHMMAaThb CMBICI, pa3jIu4yaTb W  ONHUCBHIBaTh  CHCTEMHYIO  CBSI3b  MEXIY
OCHOBOIIOJIATAIOIIMMU  OHMOJIOTUYECKUMHU  IMOHATUSAMH: KJIETKa, OpraHu3M, BHJ, HKOCUCTEMA,
ounochepa;

— HCIIOJIb30BaTh OCHOBHBIE METOJbl HAyYHOI'O IIO3HAHUS B Y4YEOHBIX OHMOJOIMYECKUX
UCCIICIOBAaHMSX, MPOBOJIUTH IKCIIEPUMEHTHI 110 HM3YYEHHUIO OMOJOTHMUYECKHMX OOBEKTOB W SIBJICHHHU,
OOBSICHATB PE3YJIbTaThl 3KCIIEPUMEHTOB, aHAJTM3UPOBATh UX, (POPMYIUPOBAThH BHIBO/IBI,

— (opmynupoBaTh TMHIIOTE3bI HA OCHOBAHHUH NPEITI0KESHHON OMOIOTrHUecKoi HH(OpMAIK U
Ipe/ylaratb BapuaHThl IPOBEPKHU TUIIOTES;

— CpaBHHBATh OHMOJIOTHYECKHE OOBEKTHI MEXKIY COOOH MO 33aJaHHBIM KPUTEPHUSM, JeIaTh
BBIBOIbI M YMO3AKJIIOUEHHUSI HA OCHOBE CPaBHEHHUS;

— 00OCHOBBIBaTh €IWHCTBO JKMBOM W HEXHBOH MPHUPOJIBI, B3aMMOCBSI3U OPTaHU3MOB H
OKpY’Karollel cpeibl Ha OCHOBE OMOJIOTMUECKUX TEOPUIA;

— TIPUBOJIUTH TPHUMEpPHI BEIIECTB OCHOBHBIX TPYII OPTraHMYECKUX COEAWHEHWH KIETKU
(6enKoB, KUPOB, YIIIEBOJOB, HYKIEHMHOBBIX KHCIIOT);

— pacro3HaBaTh KIETKH (TIPOKAPUOT U SYKAPUOT, PACTEHUH M )KMUBOTHBIX) IO OMMCAHHIO, HA
CXEMaTHUYECKUX HM300paKeHUSX; YCTAaHABIMBAThH CBSA3b CTPOCHUSA U (YHKIMIA KOMIIOHEHTOB KJIETKH,
000CHOBBIBaTh MHOT000pa3ne KIIETOK;

— pacno3HaBaTh NOMYJSAIUIO U OMOJIOIMYECKH BU [0 OCHOBHBIM IPU3HAKaM;

— OOBSCHIATH MHOTO0Opa3re OPraHu3MOB, IPUMEHSISI SBOIOIIMOHHYIO TEOPHIO;

— OOBSICHATH NPUYHMHBI HACJIEACTBEHHBIX 3a00JI€BaHMIA;

— BBUIBJSITH  M3MEHYMBOCTH Y OpPraHW3MOB; CPaBHUBAaTh  HACIEICTBEHHYID U
HEHACJIEICTBEHHYIO U3MEHYMBOCTH;

— BBIBJIATH MOpQoIorndeckue, (pU3noIornieckue, MoBeIeHIeCKUe aIanTalid OpraHu3MOB
K cpefie 0OuTaHus U AEHCTBHIO SKOJIOTUYECKUX (PAKTOPOB;

— COCTaBJIATH CXEMBI IEPEHOCA BEIIECTB U DHEPTUU B dKOCHCTEME (IIETTH TUTAHNUs);

— TPUBOJIUTH JIOKA3aTelIbCTBA HEOOXOIMMOCTH COXpaHeHus OuopasHooOpasus Juis
YCTOMUYMBOTO Pa3BUTHUS U OXPaHbI OKPYKAOLIEH CPEIbl;

— OIICHMBATh JOCTOBEPHOCTh OMOJOTHMYECKOW HH(MOpMAIMM, MOJYyYEeHHOH M3 pPa3HbIX
UCTOYHUKOB,;

— TMPEACTaBIIATh OHOJOrMYEecKyl0 HH(pOpMAIMIO B BHIEC TEKCTa, TaOmuIbl, rpaduka,
JarpaMMsl U J1e1aTh BbIBO/BI HA OCHOBAHUU MPE/ICTaBICHHBIX JaHHBIX;

— OIICHHMBATh POJIb JOCTHIXKEHHH TCHETUKH, CEJEeKIHH, OMOTEeXHOJOTHMH B TNPAKTHUECKOU
JeSITeIbHOCTH YENIOBEKa;

— OOBSICHATH HETaTUBHOE BIIMSHUE BEUIECTB (aJIKOT0JIsI, HUKOTHHA, HAPKOTHUYECKHUX BEILIECTB)
Ha 3apOJIbIIIIEBOE PA3BUTHUE YEIIOBEKA.

BrinmyckHuK Ha 6a30BOM YPOBHE HOYYUM 803MONCHOCHIL HAYYUMILCA.
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— JaBaTh HaydHoe OOBsICHEHHWE OHOJOrMYeckuM (akram, mpoleccam, SBICHHUSIM,
3aKOHOMEPHOCTSIM, HCIIOJIb3ysd OHOJOTMYEeCKHE TeOpUH (KIETOYHYIO, HBOJIIOIMOHHYIO), YYEHHE O
O6uocdepe, 3aKOHBI HACIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUNBOCTH;

— XapaKTepu30BaTh COBPEMEHHbIEC HAIIPABIICHUS B Pa3BUTUHU OUOJIOTUH;

OIHCHIBATH MX BO3MOXHOE UCIIOJIB30BaHNE B MPAKTUUECKOU NEeSITEIBHOCTH;

— CpaBHHMBATh CITOCOOBI ICJICHUS KJIETKH (MUTO3 M MEH03);

— pemaTh 3ama4d Ha TocTpoeHue ¢parmeHta Bropoi nenu JIHK mo mpemioxxeHHOMY
dparmenty nepoii, uPHK (MPHK) no ywactky JIHK;

— pemath 3a7a4d Ha OINpPE/EICHUE KOJIMYECTBA XPOMOCOM B COMATHUYECKHX M MOJOBBIX
KJIETKaX, a Tak)Ke B KJIETKaxX Iepe] HadaloMm JelieHus (Meio3a WM MUTO3a) M MO €ro OKOHYaHUU
(1711 MHOTOKJIETOYHBIX OPraHU3MOB);

— pewmaTh TeHETUYECKHE 3a/ladyl Ha MOHOTHMOPUAHOE CKpEUIMBaHHE, COCTAaBIISITh CXEMBbI
MOHOTHOPUJHOTO  CKpEIIMBaHUS, TMPHUMEHss 3aKOHBl  HACIEICTBEHHOCTH W  HUCIONB3Ys
OMOJOTUYECKYI0 TEPMUHOJIOTHIO U CHMBOJIUKY;

— YCTaHaBJMBATh TUI HACIEIOBAHMS M XapaKTep MPOSIBICHUS MPU3HAKA IO 33/IaHHON CXeMe
POJIOCTIOBHOM, IPUMEHSSI 3aKOHBI HACIIEACTBEHHOCTH;

— OLICHUBATh pe3yiIbTAaThl B3aUMOJCHCTBHSA 4YEJIOBEKa M  OKPYKAIOMIEH Cpensl,
MIPOTHO3UPOBATh BO3MOKHBIE TIOCTIEICTBUS I€ATEIHLHOCTH YeJIOBEKa JIJIsl CYIIECTBOBAHUS OTJEIBbHBIX
OMOJIOTMYECKUX 0OBEKTOB U IEJIBIX MPUPOIHBIX COOOIIECTB.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHBbIE
HaunmenoBanmue a3/1eJI0B " TeM ndposbie
Ne ni/m Y —— pasi Beero Konrpoabnbsie IIpakruyeckue f:é p?:f oBAaT e.])ILHbI e
padoThI padoThI pecypes
Bbubnuoreka OK
1 buonorns kax Hayka 2 0.5 https://m.edsoo.ru/7f41]<_31292
2 JKuBble CUCTEMBI U KX OpraHu3aIus 1 Bubmiorexa HOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa LOK
https://m.edsoo.ru/7f41c292
4 KuzuenesreabHOCTb KIETKU 6 Bubmorexa HOK
https://m.edsoo.ru/7f41c292
5 PasMHOXeHHE M MHIMBUIYAIBHOE pa3BUTHE 5 1 bubmmotexa HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTH " H3MEHYHUBOCTD 8 15 Bbubnuoreka LHOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
7 Cenekrust OpraHU3MOB. OcHOBBI 3 bubnuorexa HOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpemst 1 bubmotexa HOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumenoBanue a3leJioB M TeM ugposbie
Ne n/m EpOrPAMMEI pasi Beero KonTpoabubie IIpakTuueckue f)lﬁlipg)f OBAT eJ)IBHH e
padoThbI padoTsbI pecype
bubnmnoreka OK
. IBOITIOLHONHAA GHOTOTHS 9 . https://m.edsoo.ru/7f41]gc74
2 Bo3HuKHOBEHHE W pa3BUTHUE >KU3HU HaA 9 05 bubnuoreka HOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mel ¥ OKpyKarolas cpeia 5 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ SKOJIOTUUECKUE CUCTEMBI 9 bubsmotexa HOK
https://m.edsoo.ru/7f41cc74
5 PezepBHOE Bpemst 2 bubsmotexa HOK
https://m.edsoo.ru/7f41cc74
OBILEE KOJIMYECTBO YACOB 1o 34 0 25
[TPOTPAMME
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

INIOYPOYHOE IINTAHUPOBAHUE

10 KITACC

JIeKTPOHHBbIE U(PPOBHIE

Jara nzyyenus

N Tema ypoka Komrectso Hacos o0pa3oBaTe/bHbIE PeCypChl
w/n Bceero IIpakTHyeckue Iliaan dakrt
padoThI

bubnuoreka LHOK
1 buosnorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

2| pasora N 1 <enomsoname prssmani seroron| 1 05 bubmorex LOK
MIPU U3yYCHUH OMOJIOTUYECKUX 0OBEKTOB) https://m.eds00.1u/863e6122

3 buonoruueckue cucTemsl, MPOLIECCH U UX U3YUYECHUE 1 BH6H_HOTeKa LIOK

https://m.eds00.ru/863e6564

4 XHMMHMYECKUN COCTaB KIETKU. Boma M MuHepalbHbIE 1 bubnuoreka [HOK
cosu https://m.edsoo.ru/863e674e

5 benxu. Coctas u cTpoeHue 0enkoB 1 ﬁgg:ﬁ;;;%ioo.ru /8 63e61t;[7?2K
®epMeHTl —  OMOJIOTMYECKHE  KaTaJlu3aTophl.

6 JIaGoparopHas pabora  Ne 1 «M3yuenue 1 05 bubnuoreka I[HOK
KaTAJTUTUYECKOW aKTHBHOCTH (PEpMEHTOB (Ha MpuMepe https://m.eds00.ru/863e6b72
amMmIIa3bl WIK KaTaaasbl)»

8 Hyxnennosbie kuciaotel. ATO 1 ]I‘?tl/tIS;I:I;/?nT.eeI:jasoo.ru /8 GSeGI&ISOCK

9 Hctopus n meroabl u3ydeHus KieTku. KuetouHas 1 bubnuoreka I[HOK
TeopHus https://m.eds00.ru/863e6e88

10 Krerka kak nenoctHas xuBasi cuicTreMa 1

11 Crpoenue sykapuoTH4eckoi kieTku. JlabopartopHas 1 05 bubnnoreka HOK

pabora Ne 2 «l3ydyeHue cTpoeHMs KJIETOK PacTeHHI,

https://m.edso0.ru/863e6ff0
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0

KUBOTHBIX, TPUOOB M OaKTepuii O] MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIpENapaTax U UX OMHCAHUE)

https://m.eds00.ru/863e716¢

Bbubnuorexa [HOK

12 Obmen BemecTs nm MeTabommsm https://m.edso0.ru/863e766¢

bubnuoreka LHOK

13 Potocues. Xemocunres https://m.edso0.ru/863e7c98

. bubnmnoreka [HOK

14 uepreruteckuii oomen https://m.edsoo.ru/863e7aae
Kuznennslii nukn kiaetku. [enenue xinetku. Mutos.

Jlaboparopuast pabora Ne 3 «HaGmropenue muTo3a B bubnmoreka LHOK

15 0.5 ]

KJIETKaX KOHYMKAa KOpEIIKa JIyka Ha TOTOBBIX https://m.edso0.ru/863e7dc4
MUKPOTIpEIiapaTax»
16 buocunres 6enka. Peakiius MaTpuyHOro CHHTE3a bubmorexa HOK
) https://m.edsoo.ru/863e796e
bubnuoreka [HOK

17 Tpancass — bnocures benka https://m.edsoo.ru/863e796e

bubnnoreka HOK

18 HexkneTounsie (hOpMBI )KU3HH — BHPYCHI https://m.eds00.ru/863e7540

bubnuorexa LHOK

19 dopMbl pa3MHOKEHHSI OPraHIU3MOB https://m.eds00.ru/863e81b6

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

20 Meiios https://m.edsoo.ru/863e7f4a
OOpa3oBanne W  pa3BUTHE  TIOJIOBBIX  KIJIETOK.

21 OmnogotBopenue. JlaGoparopuas pabora Ne 4 05 bubnuoreka HOK
«M3yueHne CTPOCHHUS TOJIOBBIX KJIETOK HAa TOTOBBIX ' https://m.eds00.ru/863e81b6
MHUKpOTpernaparax

’ NuauBuayanbHOE pa3BUTHE OPTaHU3MOB Eubmorexa [IOK

https://m.edso0.ru/863e8436

23 I'enetuka — Hayka O HacJIIEACTBEHHOCTH U bubnuoreka I[HOK
W3MEHYUBOCTH https://m.edso0.ru/863e86f2
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https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

o4 3aKOHOMEPHOCTH HaCJICIOBAHUS MIPU3HAKOB. 1 bubnuoTeka HOK
MoHOTHOpPHUIHOE CKpEIIMBaHNE https://m.eds00.ru/863e8878
o5 JurubpugHoe cCKpelMBaHue. 3aKOH HE3aBUCHMOIO 1 bubnuoreka [HOK
HaCJIeI0BaHMsI IPH3HAKOB https://m.edso0.ru/863e89a4
CiuemieHHoe HacJeq0BaHue MIPU3HAKOB.
Jlaboparopuasi pabota Ne 5 «M3ydeHue pe3ylbTaToB bubnmoreka [HOK
26 1 0.5 .
MOHOTHOPUIAHOIO W JUTHOPUIAHOTO CKPEIIUBAHHS Y https://m.edso0.ru/863e8c60
Jpo30( Bl HA TOTOBBIX MUKPOIIPENapaTax»
. lgeg;::élll{cimx CHS(J)I;)M Hacnenosanue MPU3HAKOB, . EuGmorexa [TOK
H https://m.edso00.ru/863e8c60
M3menunBocTh. HeHacnencTtBeHHas W3MEHYHMBOCTD.
JIaboparopHas pabota Ne 6. N3yuenue bubnuoreka HOK
28 . 1 0.5 ]
MOJIM(DUKAIMOHHON  M3MEHYMBOCTH,  IOCTPOCHUE https://m.edso0.ru/863e8efe
BapUAIMOHHOTO Psa U BAPUAIIMOHHON KPUBOI)»
o | Mo o, oLy | w1k
P - yratui y- Ap ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»
bubnuorexa LHOK
30 T'enernka enosexa 1 https://m.edso00.ru/863e8d78
31 Pe3epBHblit YPOK. O60061eHne o TeMe 1
«HacnencTBeHHOCTh U N3MEHYUBOCTh OPTaHU3MOBY
32 Cenexys Kak HayKa M IIpoIecc 1 bubnmorexa HOK
1 YK pont https://m.edso00.ru/863e9214
33 Metonbl W AOCTHKEHHUSI CEJIIEKUMH pPACTEHUH U 1 bubnuoreka [HOK
’KHBOTHBIX https://m.edso00.ru/863e9214
34 buoTrexHoorusa Kak orpacib IPOU3BOACTBA 1 buGnnorexa HOK
p p A https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 4
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https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

INIOYPOYHOE IINTAHUPOBAHUE

11 KJIACC
DJIEKTPOHHbIE uugpoBbIe Jara uzyuenust
Ne Tema ypoxka Koamecrso wacos o0pa3oBaTejibHbIE pecypchl
m/n Bceero | IlpakTuueckue Ilnan dDakrt
padoThI
1 DBOJIIOIUS U METOJIbI €€ U3YUYEeHUS 1 BH6H_HOTeKa HOK
https://m.edso0.ru/863ea20e
2 Hcropust  pa3BuTus  mpeicTaBieHUd 00 1 bubnmnoreka HOK
3BOJIIOLHI https://m.eds00.ru/863e9570
bubnuorexa OK
3 Mukpossomows . https://m.edsoo.ru/863e9c1;l
[Tomymsius Kak sJeMeHTapHas eIUHUIA BHIa
4 u sBomonuu. Jlabopatopuas pabGora Ne 1 1 05 bubmmoteka LHOK
«CpaBHeHHE BHJIOB IO MOP(OIOrHYECKOMY https://m.edso00.ru/863e99c6
KPUTEPUIO)
5 JIBuoKkymie cuiibl (3JI€eMEHTapHble (aKTOpHhI) 1 bubnmnoreka HOK
SBOJIIOIIMU https://m.edsoo.ru/863e9da4
6 EcrecTBeHHbIi 0TOOp 1 €ro Gopmbl 1 ﬁtptlgsj,j:l;ll(r);é;iasoo.ru /863e9e dé'IOK
Pe3ynbTarsl 3BOMOLMU: NPUCTIOCOOIEHHOCTH
OpTaHU3MOB U BU000pa30BaHUeE. Eu6moreka OK
! ggggggzggizzHorc)igOTa oplj:gaHHiM:OHicaHIgg ' o hitps://m 'edsoo'rU/SGBegfdeH
OTHOCHUTEJIbHOTO XapaKkTepa»
8 HampasieHnust v myTH MaKpO3BOIFOIHA 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/863e9cle
9 HeobpaTumocTs dBOMIONINN 1
Hctopuss xu3HM Ha 3emile U MeToAbl €€
10 U3Y4EHUS 1
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bubnuoreka HOK

11 ['unoTe3bl MPOUCXOXKIACHUS )KU3HU Ha 3eMIle https://m.eds00.ru/863ea5a6
12 PasButne xu3HM Ha 3emse 1o dpaM U bubnuoteka HOK
nepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATaIbI 3BOJIOLUU PACTUTEIBHOTO U
XKHUBOTHOTO MUpa. [IpakTrueckas padora Ne 1 bubmuotexa HOK
13 . 0.5 ]
«M3y4yeHne HCKOMAaeMbIX OCTATKOB PAaCTCHHIA https://m.edsoo.ru/863ea8bc
Y )KHBOTHBIX B KOJUICKIIHSX)
14 CoBpeMeHHas CUCTeMa OPraHUYeCKOTO MHUpa bubmorexa HOK
P P P https://m.edso0.ru/863ea48e
15 DBOJIIOIHS YeJIOBeKa (aHTPOTIOTEHE?) bubmmorexa HOK
H p https://m.eds00.ru/863eac2c
bubnuoreka HOK
16 JBmxymie cuibl ((hakTOphl) aHTPOMIOTEHE3a https://m.eds00.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOJIOLIUU YETIOBEKA
18 YenoBeueckue pachkl U MPUPOAHBIC aanTalluu bubnmnoreka HOK
YeIoBeKa https://m.edso0.ru/863eaea2
PesepBubIii  ypok. O0o00meHue 1o TeMe
19 «BO3HUKHOBEHHE W pa3BUTHE JKU3HU Ha
3emie»
20 DKOJIOTHS KaKk HayKa
bubmnoreka HOK
21 Cpenpl 00uTaHus U HKOJOTHYECKUE (PAKTOPHI https://m.edsoo.ru/863eafec
Abuotnueckue  akropel.  JlabopaTopHas
pabora Ne 3. «Mopdonoruueckue
22 OCOOCHHOCTH pPAaCTEHUH U3 pa3HbIX MeCT 05 bubnmnoreka HOK
oburtanusiy. JlabopaTopHass pabora Ne 4. ' https://m.edso0.ru/863eb10e
«BnusHue cBeTa HAa POCT U pa3BHUTHE
YEPEHKOB KOJIEYCa»
23 buotnueckue gakTopsl bubmorexa [TOK

https://m.edso0.ru/863eb348
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DKOJIOTMYECKUE XaPAKTEPUCTUKU TOMYISLUU.
[Tpaktnueckass pabora Ne 2 «llogcuér

24 . 1 0.5
IUIOTHOCTH  TONYJISIIMKA ~ pa3HBIX  BUJOB
pacTeHun»
Bubmnoreka 1HOK
25 Coo01miecTBa OpraHu3MOB — OHOIEHO3 1 https://m.edso0.ru/863eb46a
bubnuoreka HOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 https://m.eds0o.ru/863eb46a
27 g}i?ﬁiiﬁfemne HOKaSETZJLI’II/I bl BKO(CZES)Z“IGCB;I};I&; 1 bubmorexa HOK
PAMUIBL. https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 ITpupoHbIE SKOCUCTEMBI 1
29 AHTpPOIIOT€HHBIE SKOCUCTEMBbI 1
bubnuoreka HOK
30 buocdepa — rmobdanpHas 3xocucTeMa 3eMITH 1 https://m.edso0.ru/863ebb5e
bubnuoreka HOK
31 3aKOHOMEPHOCTH CYyIIeCTBOBaHUs Orochepsl 1 https://m.eds00.ru/863ebd16
32 UYenosedecTBo B Onochepe 3emin 1
33 CocymiecTBOBaHHE MPUPOJIBI M YEIIOBEYCCTBA 1 bubamorexa HOK
yu PHPOA https://m.edsoo.ru/863ebale
34 PesepBubiii  ypok.  OOoOmieHue  TeMbl 1
«Co0011ecTBa U HKOJIOTHIECKUE CUCTEMBI
OBILEE KOJIMYECTBO YACOB 1o 34 95

[TPOTPAMME
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MeToanueckoe ooecnevyeHue.

[Tomemenue kabunera Ouonorum, ero obopymoBanue (Mebenb u cpeacrBa MKT) moimkHBI
yIOBJIETBOPATh TPeOOBaHMSIM JeiicTBYIOMNX CaHUTapHO-IMUIEMHOIOTHYSCKUX TPABUI ¥ HOPMATHBOB
(CanlluH 2.4.2.2821-10, CanlluH 2.2.2/2.4.1340-03).

Kabuner Ouonoruu BKJIIOYAaET 00OpyIOBaHHE, pabovyMe MecTa Ui YdalluXcs W yIUTels,

yCTPOMCTBA Ui XpaHeHus ydeOHoro oOopymoBanus. KaOuHer ocHaiieH COBPEMEHHBIMU
TEXHUYECKUMHU CpeICTBaMHU 0O0ydeHHs] (MHTEpakTHBHas Jocka, HOYTOyk). OmnepanuoHHas cucrema
Windows. Bce mnporpaMMHBIE CpeAcCTBa, YCTaHOBIGHHBIE Ha HOYTOYKeE, JIMLIEH3UPOBAHBI  JJIsI
UCIIOJIb30BaHU.

bubnuoTeunslii HoH | (KHUTOIIEYATHON MPOAYKITMH) KaOMHETa OMOJIOTUH BKJIFOYACT:

v HOpMATHUBHbBIE JOKYMEHTHI (METOAMYECCKHE MUCbMa MUHHCTEPCTBA 0OOpa3oBaHWs W Haykd PO,
COOpPHHKH IPOTPaMM 110 OMOJIOTHH U TIP.

v HOPMAaTHUBHO-MHCTPYKTHBHOE 00ECIICUCHHE MPEIOIaBaHus y4eOHON QUCIUILIHHBI «Bromorus»;

v y4eOHO-METOMYECKYI0 JuTeparypy (yueOHMKH, pabodyre TeTpajd, METOAWYECKHE I0CcCo0us,
COOPHUKHU TECTOBBIX 3aJJaHU JJIsi TEMATHUECKOTO U HTOTOBOTO KOHTPOJIS | TIp.);

v’ HaydHYIO TuTeparypy obnactu «bronorus» (CipaBOYHUKH, SHIUKIONCIHH U TIp.).

Jlumepamypa onsa yuumens

1.KyneB A.B. «O6mas 6uonorus. 10 xiracc: Meroguaeckoe nocodue. CII0, «Ilapurery», 2005

2. buonorus. 11 xnacc: nmoypounsle miuansl o yueOHuky JI.K.benseBa m ap. 1u/ aBT. —coct. A.1O.
l"aBpunosa. — Boarorpazn: Yuurens, 2018

3. JIepuep I'.1. «O6mias Ouonorus. [Toypounsie Tectsl u 3aaanud. 10-11 knace» M: «AxkBapuymy», 2007
4. Ky3nenoBa B.H. u np. Coopuuk TectoBbix 3ananuii. buonorusa. Crapmas mkona. M.: UHTemnexr-
Hentp, 2007

5. Ilumenora W.H., ITumenoB A.B. «Jlekuuu no oOmieit 6monorun», CaparoB, OAO «13gaTenbcTBO
«JInmein», 2015 T

6. MennukoB b.M. buonorusi: gopmsl 1 ypoBHHM kM3HH: mocobue ans ydamuxcs. M., [Ipocsemenue,
2006 r.

7. buonorus/A. 1O. MonueBa. - Mockpa: Dkcemo,. ( Bech mkonbHbIH Kypc B cxemax M Tabiaunax)
2020r.

8.UebnimieB H.B. u np. buonorus: [Tocobue mia nocrynatomux B BY3e1. M3ganue2, ucnpasieHHoe u
nmomnonaeHHoe. M.: PUA «Hoas Boana» .Tom 1, 2.2017T

9. BaryeB A.C., I'ynenkoBa M.A., EneneBckuit A.I'. buonorusi: bonbiioi cripaBOYHUK 7151 ITKOJIBHUKOB
U MocTynawoumux B By3sl. M.: Jlpoda, 2015;

10. Peitmepc H.®. Kpartkuii cioBaps Ononornueckux TepMuHoB. — M., [Ipocsemienue, 2014
Jlumepamypa onsa o6yuarowuxcs

1. Kypnan «bruonorus 1isi KOJIbHUKOBY.

2. I'pun H., Crayr V., Teitnop . buonorus B 3-x Tomax: Ilep. ¢ anrn./ [lox pea. P. Conepa — 2-e u3n.
Crepeotun. — M.; Mup, 1996.

3. Peiimepc H.®. Kpatkuii cnoBaps Ouonornueckux TepMuHoB. 1992, 1995 rr. "[IpocBemienue”

4. YeoOwpmme H.B. u ap. buonorus: Ilocobue ans nmocrynatomux B BY3el. Tom 1, 2. — M.: OO0
"UznarenscTtBo HoBasg Bomna", 1998.

5. OHmmknonenusa qiua gere Asanrta + bumonorms tom 3 — M., ABanTa +, 1997

6. Spsirun B.H. buonorus.- M.: M3garensctBo "Menununa" 1987.- 446 c.

7. Baxmenko J[.B. COopHuk 3amad mo OWOJIOTMH i aOUTYpUEHTOB, YYaCTHHKOB OJIMMIHAA U

mKoJbHUKOB. — PoctoB H/JI: ®enunkc, 2005.- 128 c.
8. Iumkunckas H.A. I'enetuka u cenekuus. Teopus. 3amanusa. OtBersl. — Capatos: Jlunei, 2005. —
240 c.
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9. buonorus B Tabmumax u cxemax. Coct. Onumenko A.B. — Cankr-IlerepOypr, OOO «Bukropus-
mrocy», 2004

10. BanoBa T.B. COopHuk 3amanuii mo obmelr 6uonorun: [Tocobue mist ydammxcs oOrieoOpa3oBar.
yupexaenuii. — M.: IIpocsemenue, 2002

DJIeKTPOHHbIE U3IAHMS:
1.Otkpeitas buonorus 2.6. — U3narenscrBo «HoBblil nuck», 2005.
2. Otkpeitas buonorus 2.5 — OO0 «®usukon», 2003 r. Aprop — .M. MamonToB / Ilox pex. k.0.H.
A.B. Maranuna.
3.Bupryansnas mxkona Kupumna nu Medoaus. Menuareka o Ouonoruu. — «Kupuwmr u Medoamiiy,
1999-2003 rr. ABTops! — akanemuk PHAUW B.b. 3axapos,
n..H. T.B. BanoBa, k.0.H. A.B. Maranus, k.0.1H. 1.}O. baknymunckas, T.B. Aadumosa.
4. CD «bonpmas suiukinonenus Kupuina u Medoaus» — M.: Ilpocsemenue, 2001.
NuTtepHeT — pecypchl.
HNuTepHeT-pecypcenl:

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. [Togbopka HHTEpHET-MaTEPHAIOB ISl YIUTEICH

OMOJIOTHH 110 PA3HBIM OHOJIOTHYECKUM JUCIUILIAHAM.
http://school-collection.edu.ru Exunast kosieknus nupoBbiX 00pa3oBaTelIbHBIX PECYPCOB.
bubanoreka I{OK https://m.edsoo.ru/863ebale
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