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MHHOACHUTEJIBHASA 3AIIMCKA

[Ipun pa3paboTke mnporpaMMbl MO OHOJOTUH TEOPETUUYECKYIO OCHOBY JJIs
OMpe/ieNICHUs] TOJIX0JI0B K (POPMHUPOBAHUIO COJEPKAHUS Y4EOHOro MpeaMera
«buonorus» cocraBwiu: KoHuenryaiabHble nonoxeHus OIOC COO o
B3aMMOOOYCIIOBIEHHOCTH  II€JIel, COAEp’KaHus, pPe3yJbTaroB OOydeHHs U
TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TIOJIOXKEHHUS 00 OOIUX IEIIX U
NPUHIIMIAX, XapaKTePU3YIONIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
oO1ero oopazoBanust B Poccuiickoit denepariuu, a TakKe MOJIOKEHUs O criennduke
Owonoruu, €€ 3HAYEHWW B TIO3HAHUM OJKUBOW TMPUPOIBI U OOECIeYCHUH
CYILIECTBOBAHUS 4ejIoBeuecKoro oduiectBa. CoriacHO Ha3BAaHHBIM IOJIOXKEHUSIM,
OTIpe/ICIICHBl OCHOBHBIC (DYHKIIMH MPOTPaAMMBI TIO OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Guosioruu 1aéT mMpencTaBiIeHUe O MemsIX, 00 00IIel cTpaTeruu
00y4eHMsI, BOCTUTAHUS ¥ Pa3BUTHUS 00YJaIOUIUXCs CPeICTBAaMU y4eOHOro npeamera
«buomnorusi», onpenensieT 00s3aTebHOE TPEAMETHOE COICPKAHUE, €r0 CTPYKTYPY,
pacnpeneneHle Mo pasjieiaM U TeMaM, PEKOMEHIYeMYIO MOCIeI0BaTeIbHOCTh
M3ydeHUs1 Y9eOHOTO MaTeprala ¢ y4ETOM MEKIIPEAMETHBIX U BHYTPUITPEIMETHBIX
CBs3€H, JIOTUKM 00pa30BaTEIbHOTO MPOLECcCca, BO3PACTHBIX OCOOEHHOCTEH
00yJaromuxcs.

B mporpaMmme 1o 6u0I0THUH TaK)Ke YIUTBIBAIOTCS TPEOOBAHMS K TUTAHUPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM U TMPEIMETHBIM pe3yibTaraM OOYYEeHHS B
dbopMupoBaHUU OCHOBHBIX BHUJIOB y4eOHO-TT03HaBATEILHON
NEeATeIbHOCTH/y4eOHbIX JEHCTBUM OO0y4YaroIIUXCsl MO OCBOCHHUIO COAEPKAHUS
OMOJIOTHYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonoruun (10—11 knaccsl, 6a30BbIil ypOBEHB) peaii30BaH
IPUHIIMI TPEEMCTBEHHOCTH B W3y4eHUW OWOJIOTHH, Ojaromaps 4YeMmMy B HeE
IIPOCMATPUBAETCS  HAMPABJIICHHOCTh HAa pPa3BUTHE 3HAHUH, CBSI3aHHBIX C
dbopMupoBaHueM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIMH JTMYHOCTH, SKOJOTUIECKOTO MBIIICHHS, MPEJACTABICHUN O 3I0POBOM
o0Opa3e KM3HM U OEpeXHbIM OTHOUIEHHMEM K OKpYKAIOIIeW NpUpOAHOU cpere.
[ToaToMy Hapsimy ¢ M3ydeHHEM OOIIeOHOIOTUYECKUX TEOPHi, a Tak)Ke 3HAHWUU O
CTPOCHUU >KUBBIX CUCTEM Pa3HOI'0 paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIECCOB B MPOrpaMMe IO OWOJIOTHH YIEIEHO BHHUMAaHHUE HCIOJIh30BAHUIO
MTOJIYYCHHBIX 3HAHWH B TTOBCEAHEBHOM XKU3HM ISl PEIICHUS TTPUKJIATHBIX 3a7a4, B
TOM 4YHuCle: MPOQUIAKTUKU HACIEACTBEHHBIX 3a00JI€BaHUN YEIOBEKAa, MEIUKO-
TE€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHUSI IKOJIOTMYECKHU 11€71ecCO00pa3HOro
MOBEJACHUSI B OKPYXKAIOIIEH MPUPOJHOU CpEJie, aHaIM3a BIUSAHUS XO35SUCTBEHHOU
JEATENHHOCTH YEJIOBeKa Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX SKOCHCTEM.
Ycunenue BHHMaHHUS K TPUKIATHOW HAMPABICHHOCTH YYEeOHOTO mpeaMmera
«buonorus» MPOAUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUEHUS YCIOBUH JIJISl PEIICHMUSI



OJTHOW M3 aKTyaJIbHBIX 3a7[au MIKOJLHOTO OMOJIOTHYECKOT0 00pa3oBaHUs, KOTOpas
npeanonaraer (popMUpoOBaHUE Y OOYHAIOIIMXCA CIIOCOOHOCTH aAanTHPOBATHCA K
U3MEHEHUAM JUHAMUYHO PA3BUBAOIIETOCS COBPEMEHHOIO MUDA.

buonoruss Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMAET BaKHOE
mecto. OHa obecnieunBaeT (HOpMUPOBAHHE y OOYYAIOIIUXCS TMPEACTABICHHUMN O
HAy4YHOM KapTHHE MHpa, pacliupsieT U o0O0O0IIaeT 3HAHMS O KUBOW mpupoze, e€
OTJINYUTENbHBIX TPU3HAKAX — YPOBHEBOW OpraHW3alld W DBOJIIOLMUHU, CO3MAET
yCIOBHSL  JJsi:  TIO3HAHMUS  3aKOHOB  JKMBOW  MPHUPOIbI,  (POPMHUPOBAHUS
(YHKIIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M Oe3omacHoro ooOpasza
KU3HH, IKOJIOTMYECKOr0 MBIIUIEHUS, IEHHOCTHOI'O OTHOLIEHUS K KUBOU MPUPOAE
U YEJIOBEKY.

Bbonbiioe 3HaueHre OMONIOTUSl UMEET TAKXKe JJIsl PEIICHHs] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  obmero  oOpa3oBaHUs,  COLUAIM3ALUU
oOyyaromuxcs. M3ydenue 6uosoruu odecreyrnBaeT yciaoBus sl (OpMUPOBAHUS
WHTEIUICKTYadbHBIX, KOMMYHUKALIMOHHBIX ¥  HMH(POPMAIIMOHHBIX  HAaBBHIKOB,
ACTETUYECKON KYIbTYpbI, CIOCOOCTBYET MHTErpallMd OWOJIOTMYECKUX 3HAHUHU C
MPEJICTABICHUSMH U3 IPYTUX YU€OHBIX IPEIMETOB, B YACTHOCTH, PU3UKH, XUMUU U
reorpadguu. Ha3BaHHbIE TONOXKEHHS O MpeIHAa3HAYEHUH Y4eOHOro mnpeaMera
«buonorus» cocraBUIM OCHOBY Ui ONpEAENIEHUs MOAXOAOB K OTOOpY H
CTPYKTYPHUPOBAaHUIO €ro COJAEpX aHus, IMPEACTABICHHOIO B MpOrpaMme 1o
Oouomnorumu.

OT6op conepxkanus ydeOHOro npeamera «buonorus» Ha 0a30BOM YPOBHE
OCYIIECTBIEH C MO3UMLUUNA KYyJIbTYpOCOOOPA3HOIO MOJXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OOydJaromuecs AOKHbI OCBOUTh 3HAHUS M YMEHHUS, 3HAUMMBbIC IS
dbopmupoBaHuss 0OIIEH KYJIbTYphl, OINPEICISAIONINE aJeKBAaTHOE IIOBEJCHUE
YeJIoBeKa B OKPY)KAroIeHd MPUPOJAHON cpelie, BOCTPEOOBAaHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUUECKON AesTeabHOCTH. Oco00oe MECTO B ATOM CHCTEME 3HAHUM
3aHMMAIOT JIEMEHTHI COJIEP KaHUsI, KOTOPBIE CIYXKaT OCHOBOM 1151 pOpMUpPOBaHMUS
IIPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAy4HOM KapTMHE Mupa H
[EHHOCTHBIX  OpPUEHTAlMAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3AlHUH
OHMOIOrMYecKoro 00pa3oBaHuUA.

CTpyKTypupOBaHHE coJlepkKaHUsl Y4eOHOro marepuaja B MpOrpaMMme I0
OMOJIOTUM OCYILECTBIEHO C YYETOM MPUOPUTETHOIO 3HAYCHHUS 3HAHUU 00
OTIIMYUTENIbHBIX OCOOEHHOCTSX KUBOM IPHUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu U
ABOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKTYype yueOHoro npeamera «buonorus»
BBIJIEJIEHBI CIEAYIOIINE coAepkKaTeabHble TMHUU: «bronorus kak Hayka. Metozsl
Hay4yHOro mno3HaHus», «Kierka kak Ouosormdeckas cuctema», «OpraHusM Kak
Oouonornueckas cucrema», «CucreMa U MHOrooOpazue OpPraHUYecKOro MHUpay,
«OBOIIOLMS KUBOW NPUPOB», « IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTI.



Lenp u3yuenust ydeOHoro mpeamera «buonorus» Ha 6a30BOM YpOBHE —
OBJIaJICHUE  OOYy4YarOUMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHATBHOMN
OpraHM3alliyd JKUBBIX CHUCTEM pa3HOr0 paHra u NPUOOPETEHHE YMEHHM
WCIOIb30BaTh AT 3HAHMS JJIl TPAMOTHBIX JEHUCTBUI B OTHOILICHUH OOBEKTOB
YKUBOM MPUPOJIBI M PEIICHUS PA3TMUHBIX )KU3HEHHBIX TIPOOJIEM.

JlocTrxkeHue 1enu u3ydeHus: yueoHoro mnpeamera «buosorus» Ha 0a30BOM
ypOBHE 00€CIIeYnBaETCS PEIICHUEM CIIEAYIOUIUX 3a/1ay:

OCBOCHHUE OOYYaIONUMUCS CHCTEMbl 3HAHHN O OMOJIOTHYECKHX TEOPHSX,
YUCHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3axX, MpaBujiax, CIyKalluX OCHOBOM
uist GOpMUPOBAHUS TPEICTABICHUN O ©CTECTBEHHO-HAYYHOW KapTHHE MHpA, O
MeTO[aX Hay4yHOI'o MO3HAHUs, CTPOSHUU, MHOTOOOpa3uu U OCOOCHHOCTSIX JKMBBIX
CUCTEM Pa3HOI'0 YPOBHSI OPraHU3aIMH, BBIIAIOIIMXCSA OTKPBITUAX U COBPEMEHHBIX
HCCIICIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHuE y OOYYAIOIIMXCS TO3HABATENbHBIX, WHTEJUIEKTYaJbHBIX U
TBOPUECKUX CIIOCOOHOCTEH B MpOllecCe aHaIM3a JaHHBIX O MyTSAX pa3BUTUA B
OMOJIOTUM HAYYHBIX B3IJIANIOB, UACH M TMOJAXOAOB K M3YYEHHUIO JKUBBIX CHCTEM
pPa3HOT0 YpOBHS OpraHu3alluy;

CTAaHOBJICHHE Yy OOy4Yamomuxcs OOweld KyJbTypbl, (PYHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHSATH W OLICHUBATH SIBJICHUS OKPY>KAIOIIIETO
MHpa KUBOW TIPUPOJIBI HA OCHOBAHHWH 3HAHUWI W OTBITA, TIOTYICHHBIX TPU U3YICHUH
OMOJIOT NN,

dbopmupoBaHue y oOydYaromMXcsi YMEHHH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIbHOCTH 4YEJOBEKa, PpPa3BUTHUU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJIOTHI M arpoOMOTEXHOJIOTHIA;

BOCIIUTAHHE YOEKJIEHHOCTH B BO3MOXKHOCTH TTO3HAHMS YEJIIOBEKOM >KUBOM
IPUPOILI, HECOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOICHUS dTHISCKHIX
HOPM MPU MPOBEJECHUHN OMOJOTUYECKUX HCCIICI0BaHU;

OCO3HAHHME IIEHHOCTH OWOJOrMYECKUX 3HAHUW [JIs1 TOBBIIICHUS YPOBHS
AKOJIOTHYECKON KYIbTYPBI, 11 (POPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM M YMEHUM B MOBCETHEBHOM KU3HM TSI
OLICHKH TIOCJIEJICTBUI CBOEH JAESATEIHLHOCTH M0 OTHOIICHUIO K OKPYXaIoIIeH cpeje,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHE U COOJIOJIEHHE MEp MPOPUIAKTUKH
3a00JIeBaHMI.

B cucreme cpeanero obmiero oOpazoBanusi «buosorusi», uzydaemas Ha
0a30BOM YpOBHE, SBIIAETCA O0S3aTE€IbHBIM Y4EOHBIM MPEAMETOM, BXOJIAIIUM B
cocTaB MpeAMeTHOM 00s1acTu «EcTecTBEeHHO-HAYYHBIE TPEIMETHI.

Jnst uzydenust Ouonoruu Ha 6a30BOM ypOBHE CpeIHEro 00111ero oopa3oBaHus
orBoauTcst 68 yacon: B 10 kiacce — 34 yaca (1 wac B Hegemo), B 11 kinacce — 34 gaca
(1 gac B HEzeMO).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JIPYTMMU €CTeCTBEHHBIMU HaykKamH, (puiiocopureit, ITUKOM, ICTETUKON U MPaBOM.
Ponb Ouonorum B GopMHpoOBaHUN COBPEMEHHON HAy4YHOU KapTUHBI Mupa. CrucreMa
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS JKUBOW MPUPOIBI (HAOIIOICHHE, SKCIIEPUMEHT, OMTMCaHUE,
u3MepeHue, Kiaccuukanusi, MOJICIUPOBAHUE, CTAaTUCTUYECKas 00pabdoTKa
JTAHHBIX).

JdeMoHCcTpanuu:

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

Tabmuibl u cxembl: «MeTobl MO3HAHUS KUBOU MPUPOIBDY.

JlabopaTopHble 1 MPpaKTH4YeCKUE PA0OThI:

[Tpaktnueckas pabora Ne 1. «Mcmonp3oBaHuEe pa3IUYHBIX METONIOB TPHU
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEMbI U HX OPraHU3AIUA.

’Kusble cuctembl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHust ouonoruu. OTianune
KUBBIX CUCTEM OT HEOPTraHUYECKON MTPUPOIBI.

CgoiicTBa OMOCUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHu3auu OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MOMYJSALUOHHO-
BUJIOBOH, DKOCHCTEMHBIN (OMOTeOICHOTHYECKUM ), OnoCchepHBIit.

JdeMoHCcTpanuu:

Tabmumer u cxembl: «OCHOBHBIE TPU3HAKHU KU3HW», «YPOBHH OpraHU3aIluN
KUBOW IIPUPOIBI».

O6opynoBanue: Mmozenb Mmosiexkybl JITHK.

Tema 3. Xumuueckuii COCTaB U CTPOEHUE KIECTKH.

XUMUYECKUN COCTaB KIETKH. XHMHUYECKHE BJIEMEHTHI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHbIEC BEIIECTRA.

OyHKIUM BOABl W MHUHEpPAIbHBIX BelIeCTB B Kkierke. Ilommep:kanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u crpoeHue OeaKoB. AMHUHOKHUCIOTHI — MOHOMEpHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBII COCTaB. Y pOBHH
CTPYKTYpbl O€IKOBOM MOJEKYNbl (MEpBUYHAs, BTOpUYHAS, TpPETUYHAs U
YeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonorunueckue
(GyHKIMN OENKOB.



depmeHTHI — OMoorHueckrne Karanu3aropsl. CTpoeHue GpepmeHTa: akTUBHBIN
LeHTp, cyocrpatHas cnenuduunoctb. Kodepmentsl. Burtamunbel. Otinuus
(epMEHTOB OT HEOPraHUYECKUX KaTaJIu3aTOPOB.

VYrieBonbl: MOHOCaxapu bl (TIIIOKO03a, pud03a U Ae30KCUprd03a), Tucaxapuibl
(caxapo3a, JaKTo3a) M mojucaxapuabl (KpaxMmals, TJIWUKOTEH, IIeJITI0JI03a).
buonornueckue GpyHKIUH YIIIEBOJOB.

Jlunuael:  Tpurmuuepuabl, ¢GocPomunuabl, crepouabl. ['uapoduibHO-
ruapodoOHbIe  cBoMcTBa. buonormdyeckne ¢yHkiuu sununoB. CpaBHEeHUE
YII€BO/IOB, OCJIKOB U JIUIHJIOB KAK UCTOYHUKOB SHEPIHUH.

Hyxnennossle kucnorsl: JIHK u PHK. Hykneoruasl — MoOHOMEpHI
HykJ1enHOBbIX KHUcioT. Ctpoenue u ¢pynkuun JIHK. Ctpoenune u pynkuun PHK.
Buaet PHK. AT®: ctpoenue u ¢pyHKIMH.

[{uTonorusa — Hayka o kierke. Knerounas teopust — npumep B3auMOAECHCTBHS
uzeil 1 pakToB B HAYYHOM MO3HAHUU. MeTOIbl U3yUeHUSs KIETKHU.

KreTka kak nenoctHas )kuas cucrema. OOume npru3Haky KJIETOK: 3aMKHYTasl
HapykHasi MemOpana, Mosekynsl JIHK kak reHernueckuii ammapar, cuctema
cUHTE3a Oelika.

Tunbl KIETOK: H3yKapUOTHYECKas M Hpokapuoruueckas. (OcoOeHHOCTH
CTPOEHHUS MpOKapuoTHYecKon KieTku. Knerounast crenka Oaxrtepuit. CtpoeHue
AYKAPUOTHUYECKOW KJIETKHM. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU U
IpUOHOM KIIETKHU.

[loBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIMKC, UX
¢ynakuuu. [Inazmarnyeckas memOpaHa, e€ cBoiicTBa U pyHkuuu. lluronnazma u eé
opranoussl. OgHomemOpannbie opranousbl kietku: JIIC, ammapat I'onbmxw,
au30coMbl. [lolyaBTOHOMHBIE OpPraHOMAbl KIJIETKH: MUTOXOHAPUH, TUIACTUIBI.
[Tpoucxoxnenne MUTOXOHApUM U Tactua. Buasl mmactun. HememOpanHbIe
OpPraHOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KTyTUKU. OYHKIMY OpPraHOMJ0B KIETKU. BKitoueHus .

SAnpo — perynsaTopHblii neHTp kieTku. CTpoeHue snpa: saepHas o00JouKa,
KapuoIuia3mMa, XpOMaTUH, JIPBIIKO. XPOMOCOMBI.

TpaHcnopt BelecTB B KIETKE.

JdeMoHCcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBanu, M. IIneiaen, P. Bupxos, [x.
Yorcon, ®. Kpuk, M. Yuikunc, P. @panknnn, K. M. bap.

Juarpammsl: «PacnipeneseHne XUMUYECKUX AIIEMEHTOB B HEXXUBOW IPUPOIEY,
«Pacnpenenenne XMUMUYECKUX 3JIEMEHTOB B JKMBOU MPUPOJLY.

Tabmuubr u cxembl: «llepuoguueckass TaOauIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOJbl», «buocunTes 0enka», «CTpoeHHe MOJIEKYIIbl OellKay,
«Ctpoenue ¢pepmentan, «Hyknennosbie kuciotel. JJHK», «CTpoeHre MoIeKyJbl



AT®», «CtpoeHHe 3yKapuOTHYECKON KIETKW», «CTPOCHHUE KUBOTHOM KIIETKW,
«CTpoeHuEe pACTUTENBHOM KIETKH», «CTpOEHHME NIPOKAPUOTUYECKOW KIIETKNY,
«CTpoeHue sifipa KIETKN», «Y TJIeBOAbD», «JIumuabn.

OOopynoBaHue: CBETOBOM MMKPOCKOI, OOOpPYJOBaHUE MJIsi IPOBEACHUS
HAOJIIOICHUI, W3MEPEHUM, SKCIIEPUMEHTOB, MUKpOMpEnapaTbl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEepUATbHBIX KJIETOK.

JlabopaTopHble U MPpaKTH4YeCKUe PadOThI:

JlaGoparoprass pabora Ne 1. «M3ydeHune KaTadIUTHYECKOW AaKTHBHOCTH
(bepMeHTOB (Ha MpUMeEpe aMuUIa3bl WK KaTalla3bl)».

JlabopatopHast padora Ne 2. «M3ydeHuwe CTpPOCHUSI KIETOK pacTEHUH,
YKUBOTHBIX M OaKTEepUi IMOJ, MHUKPOCKOTIOM Ha T'OTOBBIX MHUKpOIMpEnaparax U HUX
OMMCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa0oIu3M. AcCUMUIAIUS (TUIACTUYECKUM OOMEH) U
TUCCUMWISIIUA (PHEPreTUUeCKuidi OOMEH) — JBE CTOPOHBI €IMHOrO MpoIlecca
MeTabonu3Ma. Poib 3aKOHOB COXpaHEHHsS BEHIECTB M JHEPrHMM B MOHUMAHHUU
MeTaboIu3Ma.

Tunbsl oOMeHa BelecTB: aBTOTPO(MHBINA U TeTepoTpodHBIi. Posib pepMeHTOB B
0OMEHE BEIIECTB U MPEBPAILICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg (¢a3pl (oTocuHTe3a. Peakuuu
dbotocurTe3a. IPhekTuBHOCTL PoTOCHHTE3a. 3HaUCHHUE (HOTOCHHTE3a IS KU3HH
Ha 3emuie. Biausinue ycnoBuit cpenbl Ha (POTOCHMHTE3 M CIOCOOBI MOBBIIIECHUS €0
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOMNUe OaKkTepru. 3HAYCHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIJIE.

DHepreTnuecknii oOMEeH B KJeTke. PaciernieHue BeIecTB, BbIACICHUE U
aKKyMYJIMPOBAaHUE YHEPTUU B KJIETKE. DTallbl SJHEPreTuuecKoro ooMena. I mukoams.
bpoxxenue m ero Buabl. KucinopogHoe OKHCIEHME, WM KIETOYHOE [IBIXAHUE.
OxucnurensHoe pochopunupoBanue. IPPEKTUBHOCT SIHEPTETUUECKOr0 OOMEHa.

Peakuun wMarpuuHoro cuHrte3a. [‘enernueckas wunHdopmarus u JIHK.
Peanmzanus reHernueckoil mHpopmanuu B KieTke. |'eHeTHUYeCKWil KOA U €ro
cBoiictBa. Tpanckpumnius — maTpuuHblii cuHte3 PHK. Tpancmsiius — 6mocunTes
Oenka. Otanbl TpaHcisuuu. KoaupoBanue amuHOKucioT. Ponb pubocom B
OnocuHTe3e Oenka.

Hexnerounsie Gopmbl xku3au — Bupycel. Ucropus otkpsitus Bupycos (. W.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS W JKU3HEHHOrO IIMKJa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, KUBOTHBIX U HYEJIOBEKA, BbBI3BHIBAEMBIC
Bupycamu. Bupyc ummyHnonedunura yenoBexka (BUY) — Bozdyaurens CIIM/]a.



OOparHass ~ TpaHCKpHWIIIMSA, peBepraza W  uHTerpaza.  lIpodwunaktuka
pacnpocTpaHEeHUs BUPYCHBIX 3a00JI€BaHUM.

JlemoHcTpanum:

IHoprpersr: H. K. Konsnos, /1. Y. Banoscknii, K. A. Tumupsses.

Tabmuupl u cxemsbl: «Tumbl muTanus», «Merabom3m», «MUTOXOHIPHUSY,
«HepreTudeckuii oomen», «Ximopormiact», «Dorocunres», «Crpoenue JJHK»,
«CtpoeHue u PyHKIIMOHUPOBaHUE reHa», «CuHTe3 Oelikay, «I'eHeTHYeCKuil Koay,
«Bupyce», «baktepuodarn», «Ctpoenue u >ku3HeHHbIN 1k Bupyca CIIN/la,
OaxTepuodaray, «Permmukanus JHK».

Oo6opynoBanue: moaenu-anrumkanuu «Yasoenue JIHK u Tpanckpumnimsy,
«buocunTes 6enkay, «CTpoeHHe KIETKU», Mojieib cTpykTypsl JTHK.

Tema 5. Pa3MHoOKeHHe M MHANBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KrneTtouHblii MUK, WM SKU3HEHHBIM NUKN KieTtkn. WuTepdaza m MuTo3.
[Ipoueccol, mportekatomue B uHTepdaze. Permnukainuss — peakuuss MaTpUUYHOTO
cunteza JIHK. CtpoeHune xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIIL
JIMTUIOW AHBIN u TalUIOUIHBIA ~ XPOMOCOMHBIE HaOOPBI. XpoMmaTuasl.
[uTtonornyeckue OCHOBBI PAa3MHOXKEHHUS W  WHIUBUIYAIBHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Henenue kierku — muto3. Cragum murtosza. [Ipomeccel, mpoucxoasume Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOrMYECKUA CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — alornTo3.

@opMbl pa3MHOKEHHUS OpPraHu3MoOB: Oecrojioe U mojioBoe. Buasl Oecrionoro
Pa3MHOXEHUS: JICJICHUE HAJABOE, ITOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHre, BEreTaTUBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KIIOHHMPOBAHUE
OpPraHu3MOB, €r0 3HAYEHUE JI CEJICKIIUU.

[TomoBoe pa3sMHOXKEHUE, €r0 OTJIMYUS OT OECIIOIOTO.

Meito3. Cranuu meiosa. Ilponeccel, mpoucxonasinue Ha CTaaAusX Meo3a.
[ToBenenue xpomocom B Meio3e. Kpoccunroep. buonorndeckuii CmbICT U
3HAYEHHE MEHo3a.

['ameTtoreHe3 — mpouecc 00pa3oBaHUSI MOJOBBIX KJIETOK Y JKHUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKHA M AMYHUKH. OOpa3oBaHUE M Pa3BUTHE MOJIOBBIX
KJIETOK — raMer (CrnepmMaTo30M], SHMIIEKIEeTKa) — CIepMAaToreHe3 U OBOTCHE3.
OcoOEHHOCTH CTpOCHHUsI SULEKIETOK M crepmaTo30uioB. OIUIOA0TBOpPEHHE.
[lapTeHorenes.

NuauBuayansHoe pa3BuUTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jtarbl SMOPHOHAIBHOTO PAa3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOieHue, racTpyisaius, opraHoreHes. [loctaomOpuoHanbHOE pa3BUTHE. THITBI
NOCTOMOPHOHAIILHOTO Pa3BUTHUA: TpsMOe, HempsaMmoe (IMuuHOYHOE). BimsiHue



Cpelbl Ha Pa3BUTHE OPraHW3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pazBurne pacteHuid. OHTOr€HE3 LBETKOBOIO PACTEHHS: CTPOCHUE
CEMEHHU, CTAINU PA3BUTHSL.

JlemoHcTpanum:

Tabmuupr u cxembl: «DOpMbl pPa3MHOXKEHUSI OPraHu3MoB», «JIBoitHOe
OIUIOJIOTBOPEHUE y UBETKOBBIX pAaCTeHU», «BereraTuBHOE pa3MHOXKEHUE
pactenuit», «Jlenenue kietku Oakrepuity, «CTpOoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpomocombl», «Knerounsri mukim», «Penmukanus JHK», «Mwuto3y,
«Menosy, «IIpsmoe u HenpsiMoe pa3BUTHEY, «['aMeTOreHe3 y MIIEKOIMUTAMIUX U
yenoBekay, «OCHOBHBIE CTAJIMM OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHUKPOIIpEapaThl «CrniepmMaTo30ubl
MJICKONIUTAIOLIETO», «SIMIEKIIeTKAa MIEKONMUTarmero», «KaprnoknHes B KiIeTKax
KOpEIIKa JyKa», MarHuTHas MOJEib-alIuIuKanusa «JleneHue KIEeTKu», MOJEIb
JIHK, Mmozaenb MeTadazHoil XpOMOCOMBI.

JlabopaTopHble 1 MPpaKTH4YeCKUe PadoThI:

JlabopatopHast padora Ne 3. «HaOmiomenue muTo3a B KJIETKAaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlabopatopHast pabota Ne 4. «/3yueHue cTpoeHHsI TOJOBBIX KIETOK Ha
FOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacjieiCTBEHHOCTb U HK3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTnku. Mictopus pa3BuTusi reHETUKU. Ponb nuTonoruu
U HSMOPHOJIOTMM B CTAHOBJIEHUM TE€HETUKU. BKiajg poccHiCKUX U 3apyOeKHBIX
yu4€HBIX B Pa3BUTHE TEHETUKU. MeTOoabl TEHETUKU (TUOPHIO0IOTHYECKUH,
IIUTOICHETUYECKUHM, MOJCKYISIPHO-TeHeTUUeCKU). (OCHOBHBIE TE€HETHUECKHE
NnOHATHSA. ['eHeTH4YecKass CHMBOJIMKA, UCIIOJIb3yeMas B CXEMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACIIEOBAHUA TPU3HAKOB, ycTaHOBJICHHBIE . MeHaenem.
MoHorubpuiHoe CKpeuMBaHue. 3aKOH eAMHO0-00pa3usi TUOPHUAOB TMEPBOrO
nokosieHus. [IpaBuiio qoMuHUpOBaHKS. 3aKOH paclIeICHUs TPU3HAKOB. [ 'unoresa
YUCTOTHI raMeT. [IonHOe 1 HEMOIHOEe TOMUHUPOBAHHUE.

JlurnbpugHoe  CKpemuBaHME. 3aKOH  HE3aBUCHMOTO  HACJIEIOBaHUS
npu3HakoB.  lluToreHernueckrue - OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAHUS.
AHanm3upymroliee cKkpemuBanue. Mcnoib30BaHne aHAIU3UPYIOLIETO CKPENMBaHUs
JUISL OTIpEJICTICHUS TE€HOTHUIIa OCOOMU.

CueruieHHOE HacenoBanue nmpusHakoB. Pabora T. Moprana no clerjieHHOMY
HACJIEIOBAaHUIO T€HOB. Hapylenure cuenieHrs reHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOpUs HACIEACTBEHHOCTH. [ €eHETUYECKUE KApThI.



['enetuka mosia. XpoMOCOMHOE OIpPEIEICHUE MoJia. AYTOCOMBI U TOJIOBBIE
XpoMOCOMBI. ['omMorameTrHsle W reTeporameTHbie opraHu3Mbl. HacnenoBanue
IIPU3HAKOB, CLEIUICHHBIX C ITOJIOM.

N3meHunBOCTh. BUAB I3MEHYMBOCTHU: HEHACIEACTBEHHAS M HACIICICTBCHHAS.
Pomp  cpenpl B HEHACIIENCTBEHHOM  W3MEHUYMBOCTU.  XapaKTEPUCTHKA
MoAU(DUKATMOHHON U3MEHUYMBOCTH. BapualimoHHbIN psig 1 BapuallioOHHAas KpUBasl.
Hopma peakunu npusnaka. KonmyecTBEeHHbIE M KAYECTBEHHbBIE MPU3HAKU U UX
HOpMa peakiuu. CBolcTBa MOIU(PUKAITMOHHON N3MEHIMBOCTH.

HacneactBenHasi, WM TEHOTUIHMYECKAas, W3MEHUMBOCTh. KoMOMWHATHBHas
U3MEHUYMBOCTh. Meio3 U TONOBOM Tpolecc — OCHOBAa KOMOWHATUBHOU
W3MEHYMBOCTU. MyTallMoHHAasi M3MEHYUBOCTh. Kiaccudukanus MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa ¥ MpU4rHbI MyTaluid. MyTtareHHnbie (akTopsl.
3aKOH rOMOJIOTUYECKHUX PSIIOB B HaclieCTBEHHON n3MeHunBocty H. 1. BaBuiosa.

BHesinepHast HacneACTBEHHOCTh U U3BMEHYUBOCTD.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOABI TEHETUKH
YeJIOBEKA: TeHEAIOTnYeCKHi, OJIM3HEIIOBbIN, IUTOTC€HETUYECKUM, OMOXUMUYECKUM,
MOJIEKYJIIPHO-TEHETUYECKU . CoBpemeHHOE OIIpEJEIICHUE TEHOTHIA!
MOJJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[P-ananu3a. HacnencTBeHHble 3a00JieBaHUsSI 4YeJNOBEKAa: TeHHBbIE OO0JIe3HH,
0OJIe3HN € HACJIEACTBEHHOW MPEApacloiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue u reHepaTuBHble MyTauuud. CTBOJOBbIE KIETKHU. [IpHUHIUIIBI
3I0pOBOTO 00pa3a >KU3HU, TUArHOCTUKHU, NPOPUIAKTUKU U JICUCHUSI TeHETUUYECKUX
Oosie3Heil. Menuko-reHeTH4eCcKoe KOHCYJIbTUPOBaHME. 3HAYEHUE MEIUIIMHCKOU
TCHETHKH B MPEAOTBPAIICHUH 1 JICUEHUU TCHETHUECKUX 3a00JIeBaHUMN YEJI0OBEKa.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. Uerepuxon, H. B.
Tumodees-Pecosckuii, H. Y. Bapuinos.

TaOnuiet 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €TI0 LIUTOr€HETHYEeCKas
OCHOBAaY, «3aKOH pacIleNICHUs U €ro IUTOr€HETUYECKAsi OCHOBAY, «3aKOH YUCTOTHI
rameT», «Iurubpunnoe ckpenmBanuey, « Llutonornueckre 0CHOBBI JUTHOPUTHOTO
CKpelMBaHusD», «Meno3», «B3anmMoAeinCTBUE aluIeNbHBIX T€HOBY, «[ eHeTnueckue
KAapThl PACTEHUI, KUBOTHBIX U 4YEJIOBEKa», «l'€HETHKa 1mona», «3aKOHOMEPHOCTH
HACJIEI0BaHUsA, CUECIUIEHHOIO ¢ mojioM», «KapuoTumsl 4enoBeka M KUBOTHBIXY,
«Bunpl m3menunBoctn», «MoaudukanuonHas HU3MEHUHUBOCTHY, «HacnemoBanue
pe3yc-dpaktopay, «I'eHeTrka rpymi KpoBuy», «MyTarmoHHasi U3MEHUYUBOCTHY.

O6opynoBaHue: MOJEIU-aNIIUKauu  «MOHOTHOPUAHOE CKPEIIMBAHUE,
«Hemonnoe nmomunupoBanue», «Jurnbpumnoe ckpemmBanuey, «llepekpécrt
XPOMOCOM», MUKPOCKOT U MUKpompenapar «/[po3oduia» (Hopma, myraniuu hopMbl
KpPBUIbEB U OKpPACKH Tena), repoapuii «I opox moceBHON.



JlaGopaTopHble M IpakTU4YecKne padoThbI:

JlaGoparopnasi pabora No 5. «M3yueHue pe3yabTaToB MOHOTUOPUIHOTO U
JUTHOPUTHOTO CKPEIIMBAHUS Y APO30(UITBI HA TOTOBBIX MUKpPOIIpEnaparaxy.

Jlaboparopnas pabora Ne 6. «3yyeHue MoauuKaliuOHHON W3MEHUUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOT'O PSAJIa U BApUALIMOHHON KPUBOW.

JlabGoparopnas pabora Ne 7. «AHanu3 myTtanuil y apo30¢puiabl Ha TOTOBBIX
MUKpOIpEenapaTax.

[Ipaktuyeckas padora Ne 2. «CocraBieHWe ¥ aHaIU3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekunsi oprann3dMoB. OCHOBbI OMOTEXHOJIOT UM,

Cenexuusi Kak Hayka W Ipolecc. 3apoKICHHE CEJIEKIMU U JTOMECTUKALIMSL.
VYyenue H. U. BaBuiioBa o 1ieHTpax MpOUCXOXKIEHUS U MHOT000pa3us KyJlIbTypPHBIX
pactenuid. LleHTphl MPOUCXOKICHUS TIOMAIIIHUX KUBOTHBIX. COpT, MOpoja, IITaMM.

CoBpemMeHHBIE METO/IbI CeeKIMU. MaccoBbId U MHIAUBUYATbHBIN OTOOPHI B
CEJIEKIIMM PAaCTeHH M KUBOTHBIX. OnEHKa 3KcTrepbepa. biam3kopoacTBeHHOE
ckpemuBaHue — HUHOpuAWHT. Yuctas nunHus. CKpenMBaHUE YHUCTBIX JIMHUU.
['erepo3uc, wim rubpunHas cuia. HepolicTBEHHOE CKpeliMBaHUE — ayTOPHIMHT.
Otpanénnasa rubpunusanus 1 e€ ycrexu. FICKyCCTBEHHBIN MyTareHes3 1 MoJlydyeHue
MOJIATUIONIOB. JIOCTHKEHUS CENEKIIUU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak OTpaciab MPOU3BOACTBA. ['€HHAs HMHXKEHEpHUs. IDTambl
co3manusi pekomOunantHo JIHK wu Tpancrennsix opranu3moB. Kierounas
uHxeHepus. Kietounble KyiabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHHIA.
KionupoBaHue BBICOKOMPOIYKTUBHBIX CEJIbCKOXO3SUCTBEHHBIX OpPraHU3MOB.

Okonoruyecknue W dTudeckue  mpobrmembl. MO —  reHeTruyecku
MOAU(DUIIIPOBAHHBIC OPTaHU3MBI.
JemoncTpanuu:

[Toprpers: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. .
HBaHOB.

Tabmumer w1 cxembl: kKapta «lleHTpBI TPOMCXOXKIEHUS W MHOT000pas3us
KYJbTYPHBIX pacTeHuin», «Ilopoasl qomMamHux >KMBOTHBIX», «CopTa KYJbTYPHBIX
pactenuity, «Otnanéanas rudpuauzanusy, «Padboter akagemuka M. ®@. BanoBay,
«Ilomummonaus», «OOBEeKTH OuOTexHONOTHN», «KileTouHble KyJIbTYyphl H
KJIOHUpOBaHUE», « KOHCTpyHpOBaHUE U MEPEHOC T€HOB, XPOMOCOMY.

O06opynoBaHue: MYJISKU TUIOJ0B M KOPHEILIOAO0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CeabCKOX03sICTBEHHBIC PACTCHHS».

JlabopaTropHble U MPpaKTHYeCKUe PA0OThI:

Okckypcusi «OCHOBHBIE METOAbI U JOCTHXKCHHUS CEJICKIIMU PacTeHUl U
’KMBOTHBIX (Ha CEJICKIIMOHH YO CTaHIIUIO, TUIEMEHHYIO bepmy,



COPTOUCHBITATENbHBIN  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a00OpaTOpHIO
arpOyYHUBEPCUTETA WM HAYYHOTO LICHTPA)».

11 KVIACC

Tema 1. JBosoHOHHAsI OHOJIOTHSI.

[IpennoceIku BO3HUKHOBEHHMSI 3BOJIOLMOHHOW TEOPHUH. OBOJIOLHOHHAS
Teopust U €€ MecTo B Ouoioruu. BiusHue 3BONIOLMOHHOW TEOPUM HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenscTBa 3BOJMOLMHU. [laneoHTONOrMYEcKue: MOCIEA0BATEIBHOCTD
NOSIBJICHUSI BUJOB B TMAJCOHTOJOTMYECKON JIETONUCH, NEpeXOoAHble (POpPMBI.
buoreorpaduueckue: cxoncTBo u paznmuune hayd u GIop MaTEPUKOB U OCTPOBOB.

OMOpHOIOTUYECKHE: CXOJCTBA M PA3INyusl 3MOPUOHOB pa3HBIX BHJOB
NO3BOHOYHBIX. CpaBHUTEIbHO-AHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHbIE,
pYIUMEHTAapHBIE OpraHbl, aTaBU3MbI. MOIEKYIIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HAaCJIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKUX IyTeH Yy BcCeX
OpPraHH3MOB.

OpomonnonHass Teopust Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHMS
JapBUHU3MA. JIBWKyIME CHJbI SBOJIIOLMM BUAOB 1O JlapBUHY (M30BITOUHOE
pPa3MHOXKEHUE MPU OTPAaHUUYEHHOCTHU PECYpCOB, HEONpeAeNEHHAas M3MEHUYHUBOCTD,
60pn0a 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boounu (CTI) 1 €€ OCHOBHBIE MOJIOXKEHHUS.

MuxkposBomonus. [Tomymnsuus kak eAMHHUIIA BUA U SBOJIIOLIUH.

JBwxkyiue cuibl ((hakTopbl) SBOMIONMK BUJIOB B MpUPOE. MyTallMOHHBIHN
npouecc U KOMOWHATHMBHAs WM3MEHYMBOCTH. llomynsiiimoHHbIE BOJHBI U Jpedd
reHoB. M3osauus u Murpanusi.

EctectBeHHBI 0TOOp — HampaBisomuii  gaktop 3Bomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IprcnocoOIEHHOCT OPraHu3MOB Kak pe3ysbTar »Bosrouuu. [lpumepsl
IPUCIIOCOOJIEHNH y OpraHu3MoOB. ApoMOp(O3bl U UANO-aJANTALNH.

Bun wu  BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE  (OPMBI
BU000pa30BaHus: Teorpapuueckoe, 3K0JI0rH4ecKoe.

MaxkposBomtonusi. DopMbl  3BOMIONUH:  (UIETUYECKAs, JAWBEPreHTHas,
KOHBEpPIreHTHas, napajuienpHas. HeoOpaTUMOCTh 3BOJIIOLINH.

[IponcxoxaeHne OT Hecneuuaau3upOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTUBHAS paguanus.

JlemoHcTpanum:

[Toprpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, ®. Mrosep, A. H. CeBepiios.



Ta6muub! u cxembl: «Pa3BuTHe opraHndeckoro Mupa Ha 3emiiey, «3apoJIbIlIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukcy, «Dopmbl  OOpbOBI  3a
cyuiecTBoBaHue», «EcTecTBeHHBIH 0TOOP», «MHOroo0pasue COpTOB pacTEHUI»,
«MHoroobpasue  mopoa  KMBOTHBIXY, «llonmymsamnn»y,  «MyrannoHHas
U3MEHUYMBOCTHY», «ApomMopdosbl», «Hamoamanrtamun», «OOmas aereHepanus»,
«/IBmwxymue cunbl 3Bomouun», «Kapra-cxema wapuipyra myremectBus Y.
HapBuHa», «bopnba 3a cymecTtBoBanue», «lIprucnocoOIEHHOCTh OPraHU3MOBY,
«["eorpaguyeckoe BU1000pa30BaHuE», « IKOJIOTMUECKOE BUI000pa30BaHUEY.

O6opynoBaHue: KOJJIEKLIUSI HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPACKH,
HaOOp TJIOJI0OB M CeMsH, KoyuieKius «lIpuMepsl 3alUTHBIX MPUCTIOCOOTICHUN Y
KUBOTHBIX», MoJieJiIb «OCHOBHbIE HANpPABJICHUS SBOJIOLUNY», 00bEMHAs MOJENb
«CTpoeHue TOJTIOBHOIO MO3ra MO3BOHOYHBIX.

buoreorpadpuueckast kapra wmupa, Kouiekuus «DopMbl COXpPaHHOCTH
UCKOMAEMBIX JKUBOTHBIX W pacTeHuil», wmonens ammmkanusa «llepexpéct
XpOMOCOMY, BIaXHbIe Ipenaparsl «Pa3Butre HaceKoMOro», «Pa3BuTue JAryImKmn,
Mukponpemnapat «Jpo3zodunay (Hopma, MyTariuu GOpMbI KPbLILEB U OKPACKH TEJA).

JlabopaTopHble 1 MPpaAKTH4YeCKUE PAdOThI:

JlaGoparopnast padora Ne 1. «CpaBHeHue BUIOB 1O MOPGOIOTUUECKOMY
KPUTEPUION.

Jlaboparopnas padota Ne 2. «Onucanue npucrnoco0JI€HHOCTH OpraHu3Ma u eé
OTHOCHUTEIJIbHOTO XapaKTEPay.

Tema 2. Bo3HUKHOBEeHHE U pa3BUTHE KU3HM HA 3eMuie.

JloHay4Hble MOpENCTaBICHUS O 3apOXKICHUM >KU3HU. HayuHble TUIOTE3BI
BO3HUKHOBEHHUSI JKM3HM Ha 3emJye: a0uoreHe3 W maHCHepMus. XHUMHYECKas
ABOMIOIMSI. AOHOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHWYECKHX.
DKCIEPUMEHTAIIbHOE MOATBEPKICHUE XUMHUUECKOM 3BooIMU. HauanbHble 3Tansl
ouonoruyeckoil 3Bomonuu. ['unoreza PHK-mupa. ®@opmupoBanre MeMOpaHHBIX
CTPYKTYp U BO3HHMKHOBEHHME NPOTOKJIETKU. [lepBble KIETKM M HMX SBOJIIOLU.
DopMUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

PasButre xu3Hu Ha 3emie mo spam U nepuopaMm. Karapxein. Apxelckas u
nporepo3oiickas dpbl. [laneosoiickas spa U e€ NepUOIbl: KEMOPUICKHUIA,
OPIOBUKCKHM, CHITYPUMCKU, JEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKH 1.

Me3o30icKas 3pa U €€ TEPUOIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3oiickass 2pa ®u €€ mnepuoabl: MAJIEOrCHOBBIM, HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepucTUKa KIMMaTa U IeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3TaIlbl
ABOJIIOLMU PACTUTEIBHOIO U JKMBOTHOrO Mupa. ApoMOpdo3bl y pacTeHUd u
XKUBOTHBIX. [losiBIIEHUE, paciBET U BBIMUPAHUE TPYII AKUBBIX OPTaHU3MOB.



Cucrema OpPraHMYECKOro MHUpa KaK OTpakeHHe HBoMOUMUA. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DBorOLUs YeI0BeKa. AHTPONOJIOrUs Kak HayKa. Pa3BUTHE peaCcTaBIeHUH O
MIPOUCXOXKJIEHUN YesloBeKa. MeToapl u3ydeHHsl aHTpororene3a. CxoacrBa u
pa3anyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YEIIOBEKA.

JBrxyiue cuibl (hakTopsl) aHTponorenesa. HacnencrseHHas ©3MEHYUMBOCTb
U €CTECTBEHHBIM 0TOOp. OOUIECTBEHHBIM 00pa3 MWU3HH, H3TOTOBJICHHUE OPYIUN
TpyZa, MBILIJICHUE, PEYb.

OcCHOBHBIE CTaUU U BETBU 3BOJIIOIIMU YEIOBEKA: aBCTPAJIONUTEKHU, YeraoBek
ymenbid, YenoBek mnpamoxondmui, YenoBek HeaHAepTanbCKui, YeoBek
pa3ymHblii. Haxolkum HMCKOMaeMbIX OCTATKOB, BpeMs CYIIECTBOBaHMS, 00JacTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOI'O MO3ra, 00pa3 KU3HU, OPYIHSL.

Yenoseueckue packl. OcHOBHbIE  OONBLIME  pachl:  €BPOINEOHIHAS
(eBpasmiickas),  Herpo-aBcTpajiougHasi  (dKBaTOpHalibHAsl),  MOHTOJIOMIHAS
(a3marcko-amepukaHckas).  UepTsl  MPHUCIOCOONEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHUsS. ENMHCTBO 4e€IOBEUECKUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

[Toptpersr: ®@. Peau, JI. Ilactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmunel U cxeMmbl: «BosHukHoBenne CoOJIHEUHOM cucCTeMbI», «Pa3BuTHE
opranuueckoro mupa», «PacturenbHas  kietkay, «KuBOTHasg  KJeTKay,
«IIpokapuornueckas kierka», «CoOBpeMEHHas CHUCTEMAa OPraHUYECKOr0 MHPay,
«CpaBHEHHE AaHATOMHUYECKHX 4YEpT CTPOCHUS 4YEeIOBEKa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJICOHTOJIOTMYECKUX  HAXOJIOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay, «/lpeBHeinmme moan», «peBHue monn», «llepBbie
COBPEMEHHBIE JIOIN», «HeT0BEYECKHUE paCh.

O6opynoBanue:  mymspku — «lIpoucxoxaenne — denmoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEpPTajablld, KPOMaHbOHLA), CIENKHA WIH
U300paXXeHUsT KAMEHHBIX OpYIHUH MEepPBOOBITHOIO YeloBeKa (KaMHH-YOMIEPHI,
pyOuma, ckpeOma), TeoXpoHoOJOrmueckas Tabmuma, Koutekius «Dopmbl
COXPAaHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTECHUIN».

JlabopaTopHble U MPpaKTH4YeCKUe PadoThI:

[IpakTnueckas padora Ne 1. «M3ydueHre MCKOMAaEeMbIX OCTaTKOB PACTEHHU U
KUBOTHBIX B KOJUICKIIUAX).

OKcKypeus «IBOJIONUS OPraHUYECKOro MUpa Ha 3emie» (B €CTECTBEHHO-
HaYYHBIM WJIM KpaeBEIUECKHUIT My3€el).

Tema 3. Opranu3msl H OKPYyKAKIIAs cpeaa.



DKoJiorus Kak Hayka. 3aJaqyd ¥ pasJenbl 3KOJOruu. MeTobl SKOJIOTHYECKUX
MCCIEeI0BaHUN. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOMTaHUSI OpPraHU3MOB: BOJIHAS, HA3€MHO-BO3JYIIIHAS, IMOYBEHHAS,
BHYTPUOpPraHU3MEHHas.

Oxonornyeckue ¢akropel. Kiaccudukanus SKOJOTHYECKUX (PAKTOPOB:
abnornyeckue, OWOTUYECKME U aHTPOIOTreHHblE. JIeHCTBUE HKOJIOTMYECKUX
(bakTOpOB HAa OPraHU3MBI.

AbGuornyeckue (akToOpbl: CBET, TEMIIEPATYPA, BIAKHOCTh. DOTONEPUOIU3M.
[IpucniocoOnenust  OpraHM3MOB K  JIEWCTBHIO  a0MOTHYECKHX  (PAKTOpOB.
buonornueckne puTmel.

buotuueckue dakTopbl. Busibl OMOTUUECKUX B3aUMOICUCTBUIN: KOHKYPEHIIHS,
XUIIIHUYECTBO, cuMOM03 U ero Gopmbl. [lapasutusm, koomeparusi, MyTyallu3M,
KOMMEHCaJIM3M (KBapTHUPAHCTBO, HAXJIEOHWYECTBO). AMEHCATN3M, HEUTPATU3M.
3HaueHre OMOTMYECKUX B3aMMOJEHCTBUN HJisi CYIIECTBOBAaHUS OPraHU3MOB B
MPUPOAHBIX COOOIIECTBAX.

DOKOJIOTMYECKHE XApaKTEPUCTUKH mnomyiasiuud. (OCHOBHBIE —IOKa3aTelu
NOMYJSILIMK: YHUCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JJmHaMuKa YMCIEHHOCTH MOIMYJIALMHA U €€ PEryIsIiusl.

JlemoHcTpanum:

[Hoptpetsi: A. I'ymbonbar, K. @. Pynse, O. ['ekkerns.

Tabmumer u cxembr: kapta «lIpuponnbie 30HBI 3emin», «Cpenbl oOuTaHUA
opranu3MoBy, «@otonepuoausm», «llomymsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTH NOMYISIUU UHDY30puH-TY(henbku», «lluiiesslie nenm».

JlaGopaTopHble M IpakTU4ecKne padoThbI:

Jlaboparopnas pabora Ne 3. «Mopdosornueckue 0COOEHHOCTH PaCTCHHUIN U3
Pa3HBIX MECT OOMTAHUSY.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckas padota Ne 2. «Iloacy€T MIOTHOCTH MOMYNALUNA Pa3HBIX BUOB
pacTeHumn».

Tema 4. CooOuiecTBa M 3K0JIOrHYECKHE CHCTEMBbI.

CooO1iecTBO OopraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHI0Basi,
IpOCTpaHCTBeHHasi, Tpoduueckass (nuieBas). Bunbl-nomuHantsel. CBsizu B
OoHoleHo3e.

Okonoruueckue cuctembl (3kocucremsl). Ilonatue o0 »skocucreme u
ouoreoneHoze. @OYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMbBI: MPOAYLEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BEIIECTB U NOTOK SHEPTHHU B HKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHH S3KocucTeMbl. [InieBbie nenu u cetu. OCHOBHBIE
MOKa3aTeNld 3KOCHCTEMbl: OHOMacca, MPOAYKIMSA. OKOJIOTMYECKHUE MUPAMMJIbL:



MPOIYKIIMU, YHUCICHHOCTH, Onomacchl. (CBOICTBa HSKOCHUCTEM: YCTOWUYUBOCTb,
camoperyJssinus, pazputue. CyKieccus.

[IpupoaHbIE 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOIO
WJIM IIHPOKOJIMCTBEHHOIO JIeca.

AHTpOTIOTEHHBIE ~ YKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonorunueckoe u X031HCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopazHooOpa3zue kak (akTop yCTOMYHMBOCTH »HKocucTteM. CoxpaHeHue
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emIie.

VYuenne B. U. Bepnanckoro o 6mocdepe. I'panuiibl, coctaB U CTPYKTypa
ouoceprr. XKuoe BemectBo u ero (ynkmuu. OcoOeHHOCTH OMOchepsl Kak
MI00abHOM SKOCHCTEeMBbl. J[MHaMHU4Yeckoe paBHOBeCHME U OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BemecTB 1 OMOT€OXUMHYECKUE ITUKIIBI JIEMEHTOB (yriaepoa,
azota). 3oHaIbHOCTh Ouochepbl. OCHOBHBIE OMOMBI CYIIIN.

YenoseuecTBo B Onochepe 3eMiu. AHTPOIIOTeHHBIC U3MEHEHHS B Orocdepe.
['nobGanbHbIE 2KOJIOTHYECKUE TPOOJIEMBI.

CocyiectBoBaHME MPUPOIBI U yenoBedyecTBa. CoxpaHeHue OuopazHoodpaszus
KaK OCHOBa YyCTOMYMBOCTH Ouocheppl. OCHOBa palMOHAIBLHOIO YIPAaBICHUS
IPUPOHBIMU PECYpCaMU M MX UCIOJIb30BaHUE. J[oCcTikeHus: OMOIOTMU U OXpaHa
TIPUPOJIBI.

JlemoHcTpanum:

IToprpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnancknii.

Tabmuubl U cxembl: «llumessie nenu», «bUOLIEHO3: COCTAB U CTPYKTYpay,
«IIpuponubie coobmectBay, «llemn nuTanusy, «IKoJOTHUYECKAs MHUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MHUPOKOIMCTBEHHOIO JIecay, « IKOCUCTEMA
XBOMHOrO Jjeca», «buoneHo3 Bogoéma», «ArporeHosd», «lIpumepHbie
AQHTPOIIOTEHHBIE BO3ECUCTBUS Ha IPUPOY», «BakHEHIITne UICTOUHUKY 3arpsi3HEHUS
BO3/lyXa M TIPYHTOBBIX BOA», «IlouBa — BakHeiias cocraBisiomas ornocheps»,
«®aktoppl  gerpajauuu  mouBy», «llapHukoBbili  3pdexT»,  «DaKTOpHI
pPaIuoaKTUBHOTO 3arpsisHeHUs Ouochepb», «OOmas crpykrypa Ouochepn»,
«Pacmpoctpanenue ku3Hu B Ouochepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBoport yriiepona B 6uocdepe», «KpyroBopot azora B Ipupoie».

O6opynoBanue: MojeNb-anmIukanus « TUnuyHble OMOLIEHO3b», TepOapuii
«PacturenbHble COOOIIECTBAY, KOJUIEKIIMU «buoneHnos», «Bpeaurenu BaxxHENIINX
CEJIbCKOXO3MCTBEHHBIX KYJIbTYp», TepOapuu v KOJUICKIIMU PACTEHUHN U )KUBOTHBIX,
MPUHAJJISKAIINE K Pa3HBIM 9KOJIOTHUYECKUM TPYIINaM OJHOTo Bua, KpacHas kHura
Poccuiickoit  ®epnepaniuu, H300paKEHUS] OXPAHSIEMBIX BUJIOB pACTECHUN U
KUBOTHBIX.



[UDTAHUPYEMBIE PE3VJIbTATbI OCBOEHUA IIPOI'PAMMBI 11O
bMOJIOTMKM HA  BA3OBOM  VYPOBHE CPEJAHEI'O  OBLIEI'O
OBPA30OBAHNIA

Cormacao ®I'OC COO, ycraHaBnmuBalOTCid TpeOOBaHUS K pe3yJibTaraM
OCBOCHHUs  OOYYalOIMMUCSA TporpaMM  CpelHero olmiero  oOpa3oBaHUs:
JMYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS Mpeamera «buomorusy»
BBIJICTICHBI CJIEMYIONINE COCTABIISIONINE: OCO3HAHUE OOYYAIOMUMUCS POCCHICKOM
IPAXKIAaHCKON MIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOIPENENICHUI0, HaJlM4he MOTHUBAlUM K  OOY4YeHHIO  OHMOJIOTHH,
LIeJICHAINIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUM JIMYHOCTA Ha OCHOBE
KITIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAAUIMN pa3BUTHS OHOJIOTHUYECKOTrO
3HaHUs, TOTOBHOCTh U CIIOCOOHOCTH OOYYarolIMXCcs PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTA IIEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, NPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  00pa3oBaHMs, HAJIMYKME HSKOJOTMYECKOrO IMPAaBOCO3HAHMS,
CITOCOOHOCTH CTABUTH LIEJIU U CTPOUTH KU3HEHHBIC TUIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOEHUS MpeameTa «buolorus» HOCTUTaroTCs B
€IUHCTBE Y4YeOHOM W BOCHUTATEIILHOW JEATELHOCTM B COOTBETCTBUHU C
TPaAUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIbTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMHU, TMPUHSATHIMU B OOIIECTBE MpaBUJIIAMU U HOPMaMU
MOBEJICHNUS M CIOCOOCTBYIOT TIpollecCaM CaMOIO3HAHUS, CAMOBOCIIUTAHUS H
CaMOpPa3BUTHS, PA3BUTUS BHYTPEHHEW TO3UMUMUM JIMYHOCTH, MAaTPUOTU3MA,
YBaXXEHUSI K 3aKOHY M TPABOIOPSIIKY, YEJIOBEKY TPyAa M CTaplIeMy MOKOJCHHUIO,
B3aMMHOTO YBaXEHUS, OCPE)KHOTO OTHONICHUS K KYJIbTYpPHOMY HACJCIAUIO H
TpaAuLMsAM MHOTOHAlMOHAIbHOTO Hapona Poccuiickoit denepauuu, npupone u
OKPYXKAIOIIIEN CpEIE.

JImqHOCTHBIE pE3yJabTaThl OCBOCHUS y4deOHoro mpeamera «buomorus»
JOJKHBI OTPa’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIMUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOrO OOINECTBA, pPACIIMPEHUE >KU3HEHHOIO
OMbITA U OMBITA JIEATEILHOCTU B IMPOIIECCE pealiM3allid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIIbHOW JIEATEIIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaIaHCKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YJAIOIIErOCs KaKk aKTUBHOTO U

OTBETCTBEHHOT'0 YJIEHa POCCUUCKOI0 O0IIECTBA;



OCO3HAHWE CBOMX KOHCTUTYLIMOHHBIX MPaB U 00SI3aHHOCTEH, YBAXKECHHE 3aKOHA
Y MIPaBOMOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIHHOCTH IIPU CO3AAHUH YI€OHBIX
MPOCKTOB, PEIICHUU Yy4eOHbIX U TIO3HABATENbHBIX 3aJay, BbHIIIOJHCHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPEIEATh COOCTBEHHYIO TMO3UIIMIO 10 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIIOJICH C pa3HBIMU YOCKJICHUSMHU, KYJbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIbHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJTHEHUS
y4eOHBIX, [1O3HABATENbHBIX U HCCIEAOBATEIbCKUX 3a/1ay, YBAXUTEIHHOTO
OTHOIICHUS K MHEHUIO ONIMOHEHTOB TMPH OOCYXIEHWU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPIKAHMS;

TOTOBHOCTh K TYMAHUTAPHON M BOJOHTEPCKOUN AESATEIHHOCTH;

2) IaTpMOTHYECKOIr 0 BOCTIUTAHMS

c(hOpMUPOBAHHOCTH POCCUICKOM IpaskIaHCKON UJIEHTUYHOCTH, MATPUOTU3MA,
YBaXXEHUSI K CBOEMY HAapOy, YyBCTBA OTBETCTBEHHOCTH Tiepes Poaunol, ropaoctu
3a CBOM Kpau, CBOWO PoauHy, CBOU SI3BIK M KYJbTYpYy, NPOLIJIOE U HACTOSAILIEE
MHOTOHAIIMOHAJIBLHOT0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MIPUPOJHOMY HACJEINIO U MaMSTHUKAM TPUPOIBI,
JTOCTHXEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OIICHHMBATh BKJIaJ POCCUMCKUX YUE€HBIX B CTAHOBJIICHHE U
pa3BuTHE OWONOTWU, TOHUMAHUS 3HAUYCHUS OWOJOTMH B TIO3HAHWU 3aKOHOB
MPUPOIBI, B )KU3HH YEJIOBEKA M COBPEMEHHOI'0 O0IIECTBA;

ujeiiHas yoeKIEHHOCTh, TOTOBHOCTh K CIY)KCHHIO W 3ammTe (OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHMS

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUKUCKOI0 HAPOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OIIEHHWBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OpUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHME JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUHUBOrO OYAYIIETo;

OTBETCTBEHHOE OTHOIIEHNE K CBOUM POJIUTEIISIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O TPUHATHUS [IEHHOCTEN CEMEHHOM JKU3HU B COOTBETCTBUHU C
TpaguUusiMU HapoaoB Poccuu;

4) 3¢cTEeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs ICTETUKY ObITa, HAY4HOTO W
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;



MMOHMMAaHUE YMOIMOHATILHOTO BO3CUCTBHS YKUBOU MPUPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPOKEHHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Kau€CTBAa TBOPUECKOM JINYHOCTH;

5) ¢usuyeckoro BocnmuTaHUsi, (GOPMUPOBAHHUS KYJBTYPbl 310POBbSI U
IMOLMOHAJIBHOI 0 0JIAT OMOJIYY NS :

MMOHMMAaHUE U peasii3alius 3J0pOBOro U 0€30MacHOro 0opasza K13HH (310pOBOE
MUTaHUE, COOJTIOICHNE TUTUEHNYECKUX MTPaBUII U HOPM, COQTAaHCHPOBAHHBIN PEKUM
3aHATHH W OTHAbIXa, peryisipHas (u3uyecKkas aKTUBHOCTH), OEpEKHOrO,
OTBETCTBEHHOT'O ¥ KOMIICTCHTHOT'O OTHOIIICHHSI K COOCTBEHHOMY (DPU3HUECKOMY U
MICUXHUYECKOMY 3/I0POBBIO;

MOHMMaHWE IIEHHOCTH TIPaBWJI WHJIWBHAYAILHOTO W  KOJUICKTUBHOTO
0€30MacHOro0 MOBEJEHUS B CUTYAIIUSIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHHE TOCJCACTBUI M HEMPUSITHS BPEIHBIX MPUBBIYCK (ymoTpeOIeHuUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HaAHUE IIEHHOCTH MAacTepPCTBa, TPYA0It00ueE;

TOTOBHOCTh K AKTHUBHOM JI€ATETLHOCTH TEXHOJIOTMYECKOW U COIUATbHOU
HaIIPaBJICHHOCTH, CITOCOOHOCTh MHHUITMHUPOBATH, MJIAHUPOBATH U CaMOCTOSATEIHLHO
BBITIOJTHSATH TAKYIO JIEATEIbHOCTD;

HHTEpPEC K pa3NMuyHbIM cdepaM MpodeCCHOHATLHON ACATEIPHOCTH, YMCHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccun U peaJru30BHIBATH
COOCTBEHHBIC )KH3HEHHBIC TIAHBI,

TOTOBHOCTh U CIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) IKOJIOrM4€CKOro BOCIIUTAHMSI:

HKOJIOTHYECKH TIeJIeCO00pa3HOe OTHOIIEHNE K TPUPO/IC KaK HCTOYHUKY KU3HH
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIILIEHUE YPOBHSA SKOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITA
IJJAHUPOBAHUS TIOCTYIIKOB ¥ OIEHKHM WX BO3MOXKHBIX TIOCIEACTBUM  JUISI
OKPYXKAIOIIEN CPEBI;

OCO3HAHHE TJIO0ATBHOI'0 XapakTepa JKOJOTHMUECKHX MpoOIeM M MyTed uX
pelleHus;

CIIOCOOHOCTH MCMOJIL30BaTh IPUOOPETaEMbIE MPU U3Y4YEHUU OMOJIOTUN 3HAHUS
M yMEHHS TIPH  pPEHICHHH TpoOsieM, CBS3aHHBIX C  pallMOHAIBHBIM
IPUPOJIONOJIb30BaHUEM  (COOJIIOJICHUE  MpaBWJI  TOBEJAEHUS B MPUPOJIE,
HaIlPaBJICHHBIX Ha COXPAHCHHE PABHOBECHS B JKOCHUCTEMax, OXpaHy BHUIOB,
IKOCHUCTEM, Orochephl);



AKTUBHOE HENPUATUE AEUCTBUN, IPUHOCALINX BPE OKPYKAIOIIEHW MPUPOTHON
cpelie, YMEHHE MPOTrHO3UPOBATh HEOIArONMPHUATHBIE HKOJOTUUYECKHE IMOCIIEICTBUS
IPEIIPUHUMAEMBIX IEHCTBUN U NPEAOTBpAIATh UX;

HaJIM4YKE PA3BUTOTO SKOJOTMYECKOT0 MBIIUIEHUS, SKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTUYECKOU HaIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATHCS UMH B ITO3HABATEJIbHOW, KOMMYHHKAaTHBHOM M COLMAJIBHON
PAKTUKE, TOTOBHOCTU K YYACTHIO B MPAKTUUYECKOU AEATEIBHOCTH IKOJIOTMUYECKOM
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

C(OPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOILIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JAMAJIOTe
KYJIBTYpP, CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOET'O MECTA B MOJIMKYJIBTYPHOM MUPE;

COBEPLICHCTBOBAHUE S3BIKOBOM M YHWTATENbCKOM KyJIbTYpbl Kak CpelCTBa
B3aMMOJICHCTBUS MEXKY JIFOJAbMH U TIO3HAHUS MUDA,

MOHUMAaHUE CHenu(pUKA OWOJOTUM KaK HAyKH, OCO3HAaHUA e poJu B
(OpMHUPOBAHUU PALMOHAIBHOIO HAyYHOTO MBIIIIEHUS, CO3/IaHUU LIEJIOCTHOIO
IPEJCTABJICHUSI 00 OKPYXKAIOIIEM MHUpPE KaK O €IMHCTBE IPUPOJbI, YEJIOBEKA U
oOmiecTBa, B IO3HAHWM NPHUPOJIHBIX 3aKOHOMEPHOCTEM W PEIIEHUH MpodsieM
COXPaHEHMS IPUPOJTHOIO PaBHOBECUS;

yOeXAEHHOCTh B 3HAYMMOCTH OHMOJIOTMU Il COBPEMEHHOM ITMBUIIM3ALINHN:
o0ecrieueHusi HOBOTO YpPOBHSI pa3BUTHA MEAMILIMHBI, CO3/IaHUE MEPCIEKTUBHbBIX
OMOTEXHOJOTUMA, CHOCOOHBIX  pelmaTh pPEeCypcHbIe  MpOOJeMbl  Pa3BUTHUSA
YeJI0BEYECTBA, MOUCKA MYTeW BBIXOJA U3 TJIO0ATBHBIX 3KOJOTMYECKUX MpoOJieM U
obOecrieueHusi  Mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pAlMOHAIBHOMY
UCIOJIb30BAHUIO TMPUPOIHBIX PECYPCOB M (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aUHTEPECOBAHHOCTh B TMOJYyYEHUU OHOJIIOTMYECKUX 3HAaHUM B LEJAX
HOBBIIICHNS OOLIEH KYyJbTYpbl, €CTECTBEHHO-HayYHOH TIPaMOTHOCTH, Kak
COCTaBHOM YacTu (YHKIIMOHAJIHHOM IPaMOTHOCTU OOydaroumxcs, (GopMupyemMoun
IpY U3y4EHUU OMOJIOTHY;

MOHUMAaHUE CYIIHOCTH METOJOB IMO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJb30BaTh IIOJIydaeMble 3HAaHUS I aHaiuu3a |
OOBSICHEHUSI SBJICHUI OKPY)KAIOIIETr0 MUPA U MPOUCXOASIINX B HEM HM3MEHEHUH,
YMEHHUE [enaTh OOOCHOBAaHHBIE 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX (AKTOB H
MMEIOIINXCS JaHHBIX C LEJIBIO TOJYyYEHUsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENLHO HMCIOJIb30BaTh OWOJOTMYECKUE 3HAHUS IS
peleHust IpodJieM B peaibHbIX )KU3HEHHBIX CUTYALIUX;

OCO3HAHME LIEHHOCTH HAYYHOW JESATENBHOCTH, T'OTOBHOCTH OCYILECTBISATH
IPOEKTHYIO U UCCIIEN0BATENBCKYIO JIEATEIbHOCTh UHAMBUYaIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHUM 1O OHMOJIOTMHU B
COOTBETCTBUHU C )KMU3HEHHBIMU TOTPEOHOCTSIMHU.

METAITPEAMETHBIE PE3YJIBTATDI

MeranpeameTHble pe3yibTaThl OCBOECHHs ydueOHOro mnpenmMera «buomorus»
BKITIOYAIOT: 3HAYUMBbIe s (OpMHUpPOBAHUS MHUPOBO33PEHHS OOYUAIOIITUXCS
MEXIUCIUTUTMHAPHBIE (MEXKIIPeIMETHBIE) OOIeHAYIHbIE TOHSATHS, OTPaKAIOIINe
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB IO3HAHUS,
UCTIOJB3YEMBbIX B €CTECTBEHHBIX HayKaxX (BEUIECTBO, HEPTHUs, SIBICHUE, MPOIIECC,
CUCTeMa, Hay4yHBIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUS,
UCCIIEI0BAHNE, HAOMIOIEHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTUX ), yHUBEPCAJIbHbIE
ydeOHble JAelcTBUsA  ([IO3HABaTEIbHbIE, KOMMYHUKATHUBHBIE, DETYJISTUBHBIE),
obecneunBaronye GopMupoBanre QyHKIIMOHATHLHOW IPaMOTHOCTH U COIUAIBHOM
KOMIIETEHIIMM ~ OOY4YalOIUXCs, CHOCOOHOCTh OOYYaroUIMXCsl  UCHOJIb30BaTh
OCBOEHHBIE MEXAUCIUILTHHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIE IeCTBUS B IO3HABATENILHON U COLIMATIbBHON MTPAKTHKE.

MeranpeaMeTHble pe3ylbTaThl OCBOEHUS HPOrpaMMBbl CPEIHEro OOLIETo
o0pa30BaHUs JOJKHBI OTPaXKATh:

Osianenue YHHBeEpCaJbHBIMHU y4eOHbIMH NMO3HABATeJIbHbIMH
AEeUCTBUSIMM:

1) 6a3oBBIE JTOrHYeCcKHeE JeHCTBHA:

CaMOCTOATENIbHO  (OPMYJIHMPOBAaTH M aKTyalIM3UpOBaTh  IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh IMPH OCBOCGHUU 3HAHUM NPUEMBI JIOTMUYECKOTO MBIIUICHUS
(aHanmu3a, cUHTE3a, CpaBHEHUS, Kiaccuukanuu, 0000IIeHHS ), pACKPBIBATh CMbICI
OMOJIOrMYECKUX MOHATHH (BBIIEISATh UX XapaKTEpHbIE NMPU3HAKH, yCTAaHABIMBATDH
CBSI3U C APYTUMU NOHATUSIMMU);

OIpEeNENATh LENN JEATEIbHOCTH, 3a7aBasi IMapaMeTpbl U KPUTEPUH UX
JTOCTHKEHUSI, COOTHOCUTD PE3YJIbTAaThl IEATEILHOCTHU C TOCTaBICHHBIMU HEISAMU;

UCIOJIb30BaTh OMOJIOTUYECKUE TIOHATUSA AJi1 OOBSICHEHUS (PAKTOB U ABJICHUMN
YKUBOU IIPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYXJIEHUS (MHIYKTUBHBIC, JEIYKTUBHBIEC, 110
aHaJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M IPOTUBOPEYHUS B PaccMaTPUBAEMBIX
ABIICHUSX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKTIOUCHUS;

IPUMEHSTh CXEMHO-MOJIEJIbHBIE CPECTBA 1JIs IPEACTABIECHUS CYIECTBEHHBIX
CBSI3¢ W OTHOIICHWH B W3y4aeMbIX OHMOJOTMUECKHX OOBEKTaX, a TaKKe
OPOTHUBOPEUYUHA PA3HOTO pOJa, BBIABIECHHBIX B PA3JIMYHBIX HH(OPMALMOHHBIX
UCTOYHHKAX;



pa3pabaTeiBaTh IJIAH PEIICHUS MPOOJIEMBbI C YU4ETOM aHaIM3a WMEIOIINXCS
MaTepuaibHBIX U HEMATEPUAIBbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIEACTBUI JAESITEIIbHOCTH;

KOOPJAUHUPOBATH U BBIIOJIHATH Pa0OTY B YCIOBUSAX PEATbHOT 0, BUPTYAJILHOTO
¥ KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATMBHOE MBINIJICHUE MTPH PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCcJaea0BaTeIbCKUE JelCTBHUA:

BJIQ/IETh HABbIKAMU Y4EOHO-HUCCIEA0BATEIbCKON U TPOESKTHOM €SI TeIbHOCTH,
HAaBBIKAMH  pa3pelieHHs MpoOJieM, CHOCOOHOCTbIO ¥ TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOMCKY METO/IOB PEIICHMS IPAKTUUYECKUX 3a7a4, IPUMEHEHHUIO
Pa3IMYHbIX METOJOB NTO3HAHUS;

UCTOJIb30BaTh PA3JNUYHBIE BHUIABI JCSITENBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEpHpeTaluu, MNpeoOpa3oBaHUI0 W MPUMEHEHUIO B Y4eOHBIX
CUTYAIUSIX, B TOM YHKCJIE TIPU CO3AaHUH YU€OHBIX M COIIMAIBbHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIN TUI MBIILJICHUS, BIaJ€Th HAYYHON TEPMHUHOJIOTHUEH,
KITFOUEBBIMU MTOHATUSMU U METOIAMU;

CTaBUTh M (POpMYIHpPOBAaTH COOCTBEHHBIE 3a7aud B 00pa3oBaTEIbHOU
JESITENbHOCTU Y KU3HEHHBIX CUTYAIUSX;

BBISIBIIATh TPHUUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ peleHus, HAXOIUTh apTyMEHTHI JIJIS TOKA3aTeIbCTBA CBOMX
yTBEP)KIIEHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJIM3UPOBATH TIOJYYEHHBIE B XOJ€ pEUICHUS 3aJayd  pPe3yJbTaThl,
KPUTHUYECKU OLICHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHUTYAIlUsM, OIICHUBATh TPHUOOPETEHHBIN OIIBIT;

OCYILIECTBJIATh LEJICHANPABICHHBIA MOUCK MEPEeHOca CPEACTB U CIOCOOOB
NENCTBUS B MPO(PECCUOHATILHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B IO3HABATENBHYI0 M MPAKTHUYECKYI 00JacTu
KU3BHENIEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJEH, MpeiaraTh OpUTHHAIBHBIC MOAXOAbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIUE albTePHATUBHBIC PEIICHMUS.

3) pabora ¢ undopmanmei:

OPHEHTHUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MHPOpPMaLHMU (TEKCTe yueOHOro
ocoOusi, HAY4YHO-NOMYJIIPHOM JUTEparype, OHOJIOTMYECKUX CJOBApiAX H
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax naHHbIX, B MHTepHeTe), aHanu3upoBaTh
UH(OPMAIINIO Pa3JIMYHBIX BUIOB U (POPM TPE/ICTABIICHUS, KPUTUUECKU OLIEHUBATh
e€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bopMyIMpOBaTh 3aMPOCHl U MPUMEHSITh PA3INYHBIC METOABI TIPH TOUCKE U
otOope Ouonornueckol nHGoOpMaIUl, HEOOXOIUMON ISl BBIMOJHEHUS] Y4EOHBIX
3ajay;

npuoOpeTaTh OIbIT HCIOIL30BaHUs HH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOIB30BAHUS PA3TUUIHBIX
MTOMCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMalbHYHO  (QOpMYy  MpEACTaBICHUS
Ouonorudyeckoi uHpopmaluu (CXxeMbl, rpapuKu, JUarpaMMBbl, TaOJIUIIbI, PUCYHKHU U
Apyroe);

WCIIOJIb30BaTh HAYYHBIM $3BIK B KA4eCTBE CpeAcTBa TIpu padoTe C
Ouonoruyeckoil HMHPOpMalUel: TPUMEHATh XUMHUYECKue, (QU3MUYecKkue Hu
MaTEeMaTUYECKUe 3HAKM U CUMBOJIBI, (pOpMYJbl, abOpeBUaTypy, HOMEHKJIATYpY,
UCIONb30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HarJIsITHOCTH;

BJIQJICTh ~ HABBIKAMHM  PACIIO3HABAaHUS W 3alUThl  WH(pOpMmaImw,
UH(OPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

Ogy1aieHNe YHUBEPCATbHBIMA KOMMYHUKATHBHBIMU J1€HCTBUSIMM:

1) oOmienue:

OCYIIECTBJIATh KOMMYHHUKAIIUU BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBATh
B JUajore Wik JTUCKYCCHHU MO CYIIECTBY OOCYXJaeMOi TeMbl (YMEHHUE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBIMOJIHEHUS TpeiaracMou
3a/1aud, YYUTHIBATH MHTEPECHl U COTJIACOBAHHOCThH MO3UIIMKN JPYrUX Y4aCTHUKOB
JUanora Wiv JUCKYCCHH);

pacrmo3HaBaTh HEBepOaJIbHBIE CpPEICTBA OOIICHUS, IMMOHUMATh 3HAYCHUE
COIIMAIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYyaIlUH,
YMETh CMSTYaTh KOH(JIUKTHI U BECTU MTEPETOBOPHI;

BJIAJICTh PA3IMUYHBIMU CIIOCOOAMU OOIIEHUS M B3aUMOJICUCTBUS, TOHUMATH
HaAMEPEeHUs JIPYruX JIOACH, MPOSBISTh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOppEeKTHOU (hopme (HopMyIHpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HMCHOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAs AeATEeJbHOCTh:

MOHUMATh W HMCIOJB30BaTh MPEUMYIECTBA KOMAHIHON U WHAUBHUAYaIbHOU
paboThI MPU pelIeHUH OMOJIOTUYECKOM MPoOJieMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHUS TPYIMIOBBIX (OPM B3aUMOJICUCTBUSI MPU PEIICHUHN Y4eOHOM 3a/1auu;

BBHIOMpaTh TEMAaTHUKY U METOJbl COBMECTHBIX ACHCTBUM C yd&TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEM KayKJI0T0O YieHa KOJJIEKTUBA;

NpUHUMATh  II€JIM  COBMECTHOWM  JICSITENIBHOCTH, OPraHU30BBIBATH |
KOOPAMHUPOBATh JICUCTBHUS MO €€ JOCTMXKEHUIO: COCTABJIATH IUIAH JICMCTBHM,



pacnpenensaTh poiad € YYETOM MHEHHM YYaCTHUKOB, OOCYXIaThb pE3YJIbTATh
COBMECTHOU padOThI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIA1a U KaXK/I0r0 YUaCTHUKA KOMaHAbl B OOLIUI
pe3yNbTar Mo pazpabOTaHHBIM KPUTEPHUSIM;

IIpelaraTb HOBBIE IIPOEKTBI, OLEHMUBAThb HIAEU C MO3ULUMUU HOBU3HBI,
OPUTMHAIILHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIIATh MO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PANMYHBIX
CUTYaIUsIX, IPOSABIISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIUATHBHBIM.

OBjaieHne YHMBEPCAJIbHBIMY PeryJATHBHBIMHU ACHCTBUSIMH

1) camoopranuszanmus:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBIABIEHUS NpoOieM U HX
pELIEHUs B )KU3HEHHBIX U YUEOHBIX CUTYyaLMSIX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKMX 3HAHUU 1IEJIEBbIE M CMBICIOBBIC
YCTAHOBKHU B CBOUX JEUCTBUAX M IIOCTYIKAX I10 OTHOLICHUIO K JKUBOW IIPUPOLE,
CBOEMY 3/I0POBBIO U 310POBbI0 OKPYKAIOIINX;

CaMOCTOSITEIIbHO OCYLICCTBIIATH IT03HABATEIBHYIO IEATEIIBHOCTD, BBIABIATH
npoOJIEMBbl, CTaBUTh U (POPMYIHMPOBATh COOCTBEHHBIE 33Jaul B 00pa30BaTEIbHOU
NEATEIbHOCTU U )KU3HEHHBIX CUTYAIUAX;

CaMOCTOATEIbHO COCTABJIATH IIJIaH PELICHUSI IPOOJIEMBI C YUETOM UMEIOLIUXCS
pECYpCoOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTECHHUIA;

J1aBaTh OLICHKY HOBBIM CUTYAaLUsIM;

paciupsATh paMKHl Y4eOHOIO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHMIO W TMPOSIBICHUIO IIMPOKOW JPYAULIUUA B
pa3HbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalUsM, BHOCUTb KOPPEKTUBBI B NEATCIBHOCT,
OLICHUBATHh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJICTh  HABbIKAMHU  IIO3HABATEIIbHOM  peieKkcuu  Kak  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLECCOB, HUX pe3yJbTaTOB W
OCHOBAHM, MCIOJIb30BATh MPUEMBI PeQIIEKCHH ISl OLEHKH CUTYallMH, BbIOOpa
BEPHOT'O PEIICHUS;

YMETh OLEHMBATh PUCKH W CBOEBPEMEHHO IIPUHHMMATh PELICHUS MO HX
CHIKEHMIO;

[IPUHAMATb MOTHUBBI W apPryMEHThl JAPYIMX IPU aHAJIU3E pPE3yIbTaTOB
NEATEIbHOCTH;



3) npuHATHE cedsl M APYTrUX:

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

IPUHUMATh MOTHMBBI W apryMEeHTBl JAPYIMX IIPpU aHAJM3€ pe3yIbTaToOB
NEeSTENbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OMIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU APYTOro YeJIOBEKa.

HPEIMETHBIE PE3YJIbTATbBI

[Ipenmetnpie pe3ynbTarhl ocBoeHusi mporpamMmmbl COO 1o Ouosornu Ha
0a30BOM ypOBHE BKJIIOUAIOT crieliMpuyecKre st yaeOHoro npeamera «buosnorus»
Hay4HbIC 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI MO OCBOEHHUIO, UHTEPIIPETALIMU U
npeoOpa30BaHUIO 3HAHWM, BUJBI JESATEIBHOCTU 10 MOJyYEHUIO HOBOIO 3HAHUS U
OPYMEHEHUIO 3HAaHUM B Pa3IMYHBIX YYEOHBIX CHUTYyallUsX, a TaKXKe B PEAbHBIX
KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C Owmoisiorueil. B mporpamme mnpeameTHbIe
pe3yJIbTaThl IPEACTABIEHBI 110 TOAaM O0yUYEHHUSL.

[IpenmeTHbIE pe3ysibTaTbl OCBOEHUs yuyeOHOro mpenmera «buonorus» ¢ 10
Kacce TOJKHBI OTPAXKaTh:

Cc(OPMUPOBAHHOCTb 3HAHUN O MECTE U POJM OMOJIOTHMHU B CUCTEME HAYYHOI'O
3HAHMSI ECTECTBEHHBIX HAyK, B (DOPMHpPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KAapTUHBI MHpa U HAay4HOI'O MHUPOBO33PEHUS, O BKJIAJIE POCCUHCKHX WU
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH, (DYHKIHOHAIBHOU
IPaMOTHOCTH Y€JI0BEKa JJIs PELICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PpaCKphIBaTh COJIEp’KaHUE OMOJIOTMYECKHMX TEPMUHOB M TMOHSTHM:
KU3Hb, KJIETKA, OPraHu3M, MeTabo13M (0OMEH BEILIECTB U MPEBpaIllCHUE SHEPTUN),
roMeoctas (caMOperyssiiusi), YypOBHEBas OpraHu3alus JKUBBIX  CHUCTEM,
CaMOBOCIIPOM3BeIeHHUE (PENPOAYKIUS ), HACAEACTBEHHOCTb, H3MEHYMUBOCTh, POCT U
pa3BUTHE;

YMEHUE U3JIaratb OHOJOTMYECKHE TeOopuu (KIETOYHAas, XPOMOCOMHasl,
MYTallMOHHAs, LEHTpajbHas JorMa MOJEKYIsapHOW Ouosorun), 3axkoHbl (I
Menpgens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 LEHTpax MHOrooOpasus u
IPOUCXOXKJIEHUS KyabTypHbIX pactenuid H. Y. BaBuioBa), onpenensTh rpaHULIbI UX
MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BJIaJ€Th METOIaMl HAYYHOT'O IMO3HAHUS B OMOJIOTMH: HAOJIO/IEHUE U
OIMCAHME JKUBBIX CHCTEM, ITPOLIECCOB W SIBICHMI, OpPraHU3alus U INPOBEACHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BbIIBUKEHNE THIIOTE3bI, BHIBICHUE 3aBUCUMOCTH
MEXJly HCCJIEIyeMbIMU BEIMYMHAMHU, OOBSICHEHHE IIOJYYCHHBIX PE3YJIbTAaTOB,
UCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUI U 3aKOHOB, YMEHHUE JENIaTh BBIBObI
Ha OCHOBAHUU IOJIyYEHHBIX PE3YyJIbTAaTOB;



YMEHHE BBIICIATH CYIIECTBCHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPHUOT U
SYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IpOIIECCOB: OOMEHA BELECTB M IPEBpAILEHUsI SHEPIrUU B KIETKE, (POTOCHHTE3a,
MJIACTUYECKOTO M JHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOIOTBOPEHUS, Pa3MHOKEHHUS, WHIWBUIYAILHOTO Ppa3BUTUS  OpraHus3ma
(oHTOTEHE3);

YMEHHE TPUMEHSTH MOTYYCHHBIC 3HAHUS I OOBSICHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHUH, U1l IPUHATHUS MPAKTUYECKUX PEUICHUU B MOBCEIHEBHOU
KU3HU C TIeNblo obecriedeHuss OE30MacHOCTH CBOETO 370POBBS W 3J0POBbSA
OKPYKAIOIIUX JIFOICH, COOIOIEHUSI HOPM TPaMOTHOTO MOBEJCHUS B OKPY>KalOIIeH
NPUPOTHON Cpefie, MOHMMAaHWE HEOOXOAMMOCTH HCIIONb30BAHMS JOCTHKCHHM
COBPEMEHHOM ouosorun u OMOTEXHOJNOTU  JJI1  PalMOHAIBHOIO
MIPUPOIOTIOTH30BAHUS;

YMEHHME peuiaTh JJIEMEHTApHble TEeHETHUYEeCKHEe 3aJadyd Ha MOHO- U
IUTUOPUIHOE CKpEIIMBaHWE, CLEIUICHHOE HACJEJOBAaHUE, COCTAaBIATH CXEMBI
MOHOTHOPUJTHOTO CKpEUIMBaHUS JJI MpEJCKa3aHusl HACJeIOBAHUSI MPU3HAKOB Yy
OpPraHU3MOB;

YMEHHUE BBITONHATH JIA0OPATOPHBIE U MPAKTUYECKHUE PAOOTHI, COOMIOAATH
paBuiia pyu padoTe ¢ yueOHBIM U Ja0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPHUTHYECKH OIIEHWBAaTh W HMHTEPIPETHPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COACP)KAaHUS, BKIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpeIcTBa MaccoBOM WMH(OpMAaIuu, HAyIHO-TIOMYJISIPHBIC
MaTepHalibl), ATUYCCKHUE aCMEKTHl COBPEMEHHBIX HCCJICIOBAaHUN B OWOJIOTHH,
MEUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO37]aBaTh COOCTBEHHBIC IHMCHMEHHBIE M YCTHBIC COOOIIEHUS,
00001mas Onosornueckyro HHGOPMAIUIO U3 HECKOIbKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUMHBIN anmapar OUOJIOTHH.

[IpenmeTHble pe3ysibTaThl OCBOEHUS ydyeOHoro mnpeamera «buonorus» e 11
KJlacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U PO OUMOJIOTMHM B CUCTEME HAYYHOI'O
3HAHHUS ECTECTBCHHBIX HAyK, B (HOPMHPOBAHWUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KapTHUHBI MUpa U HAay4HOI'O MHUPOBO33PEHUS, O BKJIAJIE POCCHUHCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pPa3BUTHE OHOJOTUM, (DYHKIIMOHAIBHOMN
IPaMOTHOCTH Y€JIOBEKa IS PEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHE PaCKpbIBATh CO/IepKaHNE OMOJIOTMYECKUX TEPMUHOB U MOHITHI: BU/I,
MONYJIAMS, TEHO(OHI, HBOJIIONMUSA, IABWKYIIHE CUIIBI ((DAKTOpPHI) HSBOJIOLNH,
PUCTIOCOOJIEHHOCTh OPraHU3MOB, BUJ000pa30BaHHUE, IKOJIOTHYECKUE (PAKTOPHI,
DKOCHUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEIYIEHThI, I1IeMU MUTaAHUS,
JKOJIOTUYECKas MupaMuaa, oOroreoreHo3, ouocdepa;



YMEHHE u3JlaraTb OWOJIOTMYECKHE TEOpUH (SBOJIOLMOHHAsA Teopuss Y.
JlapBrHa, CHHTETHYECKash TEOpPHUs DHBOJIIOIMHU), 3aKOHbl U 3aKOHOMEPHOCTH
(3aponpiieBoro cxoxacrea K. M. bopa, uepenoBaHus TJIaBHBIX HamlpaBiICHUN U
nyreit spomonmu A. H. CesepuioBa, yuenust o 6uochepe B. WM. Bepnanckoro),
OMpENENATh TPAHULIBI UX TPUMEHUMOCTH K dKUBBIM CUCTEMaM,;

YMEHHE BJIAJIETh METOJaMU HAYYHOT'O NMO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHME >KUBBIX CHUCTEM, IMPOLIECCOB W SIBICHHI, OpraHu3alusi U MpPOBEACHUE
OMOJIOrMYECKOro SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3bI, BBISIBIEHUE 3aBUCUMOCTH
MEXAY HCCIEeYyeMbIMU BEIMYMHAMH, OOBSICHEHUE TNOJNYYEHHBIX PE3yJIbTaToB,
MCIIO0JIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHUE J€1aTh BHIBOBI
Ha OCHOBAHUU IMOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIJIEATh CYIIECTBEHHbIE NPU3HAKA CTPOCHUS OMOJIOrMYEeCKUX
OOBEKTOB: BHUJOB, TOMYJSALUNA, MPOAYLIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB,
OMOreolleHO30B U JKOCHUCTEM, OCOOEHHOCTH TMPOIIECCOB:  HACIEACTBEHHOM
W3MEHYUBOCTH, €CTECTBEHHOrO0 0TOOpa, BHA000pa30BaHUS, MPHUCIOCOOICHHOCTH
OpPraHM3MOB, JEHUCTBUSA JKOJOTMYECKUX (HAaKTOPOB HA OPraHU3MBbI, IEepeHoca
BEIIECTB M MOTOKA DJHEPrUM B DKOCUCTEMAX, AHTPOIIOTEHHBIX HW3MEHEHUW B
SKOCHCTEMax CBOEW MECTHOCTH, KPYroBOPOTAa BELIECTB W OUOr€OXMMHYECKUX
IIUKIIOB B Onocdepe;

YMEHHE NPUMEHSThH MOTYYEHHBIE 3HAHUS AJI1 OOBSCHEHUS OHUOJIOrMYECKUX
IIPOLIECCOB U SIBJICHUH, U1l IPUHATHUS MPAKTUYECKUX PELICHUU B MOBCEIHEBHOU
KU3HH C LENpl0 oOecnedeHus: 0e30MacHOCTH CBOEro 370pOBbS M 30POBBS
OKpYKaroUIUX JII0AEH, COOM0OEHUSI HOPM I'PAMOTHOT'O MOBEAEHUS B OKPY Karolen
OPUPOJHON Ccpeie, MOHMMAaHHE HEOOXOAMMOCTH HCIIOIBb30BAHUS JTOCTHKEHHIM
COBPEMEHHON OMOJIOTUH ISl pallMOHAIIBHOT'O MPUPOONOIb30BAHMS;

YMEHHUE peliaTh 3J€MEHTapHbIE OMOJOTMYECKHE 3a/lad, COCTaBISATh CXEMBI
NepPEeHOca BEUIECTB U YHEPTUHU B IKOCUCTEMaXx (LIETH MUTAHMUS);

YMEHHUE BBIMOIHATH JIA0OpATOPHbIE U MPAKTUYECKUE PAOOTHI, COOMIOAATH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JIAOOPATOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTUYECKH OLEHUBATh W HHTEPIPETUPOBATH HHPOPMALIHIO
OMOJIOTMYECKOT0 COJEP)KaHWs, BKIIOYAIONIYIO TICEBAOHAYYHbIE 3HAHUS U3
pa3IMYHbIX UCTOYHUKOB (CpelicTBa MacCcOoBOM MH(OpMAaIMU, HAyYHO-MOIYJISIPHbIE
MaTepualbl),  paccMaTpuBaTh  TJIOOAIbHBIE  DKOJIOTMYECKHE  MPOOJIeMBbI
COBPEMEHHOCTH, (P)OPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHUE CO37]aBaTh COOCTBEHHBIE IMCBMEHHBIE M YCTHBIE COOOILEHUS,
000011as1 OMOJIOrMYEeCKyl0 MH(OPMAIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUMHBIN armapar OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosnuecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3aesoB H TeM
Ne n/mm (uugposbie)
NporpamMmabl Konrtpoiasnsbie | IlpakTnueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 buonorus kak Hayka 2 0 0.5 bu6amorexa [IOK
https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI U KX OpraHu3aIus 1 0 0 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
bu6 OK
3 XUMHUYECKUI COCTaB U CTPOCHUE KIETKU 8 0 1 nommorexa 1
https://m.edsoo.ru/7f41¢292
4 JKusHenesaTeabHOCTh KICTKH 6 0 0 bubmorexa [TOK
https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXXeHHEe U MHIUBHIYyaIbHOE Pa3BUTHE 5 0 1 bubmoteka IJOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HaciencTBeHHOCTh M H3MEHYUBOCTE g 0 15 bu6mmoreka [JOK
OpPraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexuust oprann3MoB. OCHOBBI 3 0 0 bubmuorexa [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 0 0 bubmorexa [OK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KVIACC

Kosu4yecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB H TeM
Ne i/ (uugposbie)
NporpamMmabl Konrtpoisbnsbie | IlpakTHyeckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmioreka [IOK
1 2 0 9 0 1
BOMOMHOMHAN BHOAOTHA https://m.edsoo.ru/7f41cc74
) BoO3HHMKHOBEHUE U pa3BUTHE KU3HU HA 9 0 0.5 bu6mmorexa IIOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6mmnoreka [JOK
3 0] 5 0 1
PraHsMbl i Okpysrafoma cpend https://m.edsoo.ru/7f41cc74
4 Coo0miecTBa M 3KOJIOTHYSCKUE CHCTEMBI 9 0 0 bubmorexa [TOK
https://m.edsoo.ru/7f41cc74
5 Pe3epBHOE Bpems 2 0 0 bubmorera TIOK
https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10
1 34 0 2.5

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTBo yacos DJIEKTPOHHBIE
Ne arTa nudpoBbIe
Tema ypoka KonrTpoabnbie | IlpakTudeckue A op
n/n Bceero H3YYCHUA oOpa3oBarejbHbIE
padoThI padoThI
pecypchbl
bu6moreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edsoo.ru/863e6122
04.09.2023 https://m.edsoo.ru/863e632a
MeToap!I MO3HaHUS JKUBOM
npupobl. [IpakTrdeckas padora
2 NE lp«II/IICHOJ'II:)?,OBaHI/Ie a3IJ)'II/IqHBIX 1 0 0.5 bubmorexa HOK
* P ' 11.09.2023 |  https:/m.edsoo.ru/863e6122
METOJIOB ITPH U3YUCHUH
OHOJIOTUYECKUX 00HEKTOBY
3 Buonoruyeckue CUCTEMBI, 1 0 0 bu6moreka [JOK
MIPOLIECCHI U UX U3yUEHUE 18.09.2023 | https://m.edsoo.ru/863e6564
4 XHMHUYECKHI COCTAB KJICTKH. | 0 0 bu6mmoreka [JOK
Bona u MuHepanbHbIE COH 25.09.2023 | https://m.edsoo.ru/863e674e
but6moreka [JOK
5 b .C 0 1 0 0
SIS SOCTAR S Spasiii DEEROR 02.10.2023 |  https:/m.edsoo.ru/863e6b72
depMeHTbl — OUOJIOrHYecKre
Katanu3atopsl. JlabopaTopHas
6 paborta Ne 1 «3yuenue 1 0 0.5 bubmmorexa [{OK
KaTaJIUTHYCCKOM aKTUBHOCTH ' 09.10.2023 | https://m.edsoo.ru/863e6b72

(hepMeHTOB (Ha MpUMEpe aMUIa3bl
WJTM KaTaJiasbl)»




Bbub6morexa IIOK

KOHYMKA KOpelIKa JyKa Ha
TFOTOBBIX MHUKpOIIpenapaTax»

! Yraeoet. Jmiet 0 16.10.2023 |  https:/m.edsoo.ru/863e6870
bu6moreka [JOK
8 Hywuensosbie kucnoter. AT® 0 23.10.2023 | https://m.edsoo.ru/863e6d5c
9 Hcropust 1 METOABI U3ydEHUS 0 bu6mmotexa [IOK
kietku. Knerounas teopus 06.11.2023 | https://m.edsoo.ru/863e6e88
10 Knerka kak memocrHast >kuBast 0
cucTemMa 13.11.2023
CtpoeHune 3yKkapuoTHY eCKOU
kietku. Jlaboparopuas padora Ne
2 «M3yuenue cTpoeHus KIETOK bubmuotexa LIOK
11 pacTeHu, >)KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e61f0
. 20.11.2023
OaxTepuil MoJg MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHUKpOIIpenapaTax u ux
OITHCaHHE)
bu6moreka [JOK
12 OBMeH BemecTs it MeTabomm3M 0 27.11.2023 | https://m.edsoo.ru/863e766¢
but6moreka [JOK
13 botocirTes. XemocniTes 0 04.12.2023 | https://m.edsoo.ru/863e7¢98
14 DHepreTuyecKkuii 0OMeH 0 Bubmuorexa LIOK
11.12.2023 | https://m.edsoo.ru/863¢7aae
JKU3HCHHDBIN UK KIIETKH.
Henenue kiaetku. MuTo3s.
15 Jlabopatopnas padora Ne 3 0.5 bubmmorexa [{OK
«HabOnronenne MUTO3a B KJIETKaX 18.12.2023 | https://m.edsoo.ru/863e7dc4




16 BuocunTtes Oenka. Peakius 0 Bbub6morexa IIOK
MaTPUYHOT'O CHHTE3a 25.12.2023 | https://m.edsoo.ru/863e796¢
bu6moreka [JOK
17 Tpancriuua — Guocuures benka 0 08.01.2024 | https://m.edsoo.ru/863¢796e
13 Hexnerounsie pOpMbI )KU3HU — 0 bu6mmotexa [IOK
BHUPYCBI 15.01.2024 | https://m.edsoo.ru/863e7540
bu6moreka [JOK
DopMBbI pa3MHOXKECHHS
19 OO AHIAMOE 0 22.01.2004 https://m.eds00.ru/863e81b6
p o https://m.edsoo.ru/863e831¢
bu6moreka IIOK
20 Meii 0
eHnos 29.01.2024 | https://m.edsoo.ru/863e7f4a
ObpazoBaHue U pa3BUTHE
ITOJIOBBIX KJICTOK.
OmnogorBopenue. JlabopatopHas bubmmorexa [{OK
21 0.5
pabota Ned «3yduenue cTpoeHuUs 05.02.2024 | https://m.edsoo.ru/863e81b6
ITOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOTpenaparaxy.
2 NunuBuayanbHOE pa3BUTHE 0 bu6mmoreka [JOK
OpPraHU3MOB 12.02.2024 | https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o
23 HAaCIIEICTBEHHOCTU U 0 bubmorexa HOK
A 19.02.2024 | https://m.edsoo.ru/863e8612
U3MEHYUBOCTU
3aKOHOMEPHOCTH HACJIETOBAHUS
24 MPHU3HAKOB. MOHOTHOPHIHOE 0 bubmorexa HOK
P ' P 26.02.2024 | https://m.edso0.ru/863e8878
CKpEIIMBaHUE
0 oe CKpe aHwue.
04.03.2024 | https://m.edsoo.ru/863e89a4

HacCJI€aJ0BaHUs IMTPHU3HAKOB




CuenneHHoe Hacieq0BaHue
npu3HakoB. JJabopaTtopHas paboTa
Ne 5 «M3yuenue pe3ynpTaToB

26 MOHOTHOPHTHOTO U 0.5 bubmotexa [TOK
11.03.2024 | https://m.edsoo.ru/863e8c60
JUTHOPUTHOTO CKPEIIUBAHUS Y
Jp030¢HIBI Ha TOTOBBIX
MHUKpOMpenaparax»

7 I'eneruka nona. Hacnenopanue 0 bubmmoreka [IOK
MPU3HAKOB, CLETUICHHBIX C ITOJIOM 18.03.2024 | https://m.edsoo.ru/863e8c60
HN3MeHYHBOCTSD.

HenacnencrBennas
M3MEHYMBOCTD. JIabopaTopHas

)3 pabota Ne 6. zyuenue 0.5 bubmmorexa [{OK
MO (UKALIMOHHOM 01.04.2024 | https://m.edsoo.ru/863e8efe
W3MEHUYHMBOCTH, TTOCTPOCHUE
BAapUALIMOHHOTO psija U
BApUALIMOHHOM KPUBOW»

HacnencreeHHast ”3BMEHUUBOCTb.
JlabopaTopHas pabora Ne 7. bubmmoreka [{OK

29 . 0.5
«AHaIM3 MyTalui y 1po30(UIsI 08.04.2024 | https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOIIpPErapaTax
I'eneruka uenoBexa.

[IpaxTueckast paborta Ne 2. bubmotexa LIOK

30 0.5
«CocTaBiieHUE U aHAJU3 15.04.2024 | https://m.edsoo.ru/863e8d78
POIOCIIOBHBIX UETIOBEKAY.

31 Cenekuus Kak HayKa U MPoLECcC 0 bugmrorexa LIOK

22.04.2024 | https://m.edsoo.ru/863e9214

1 MeToasl U JOCTURKEHUS CEICKITUU 0 but6moreka [JOK

pacTeHUi U 5KUBOTHBIX 29.04.2024 | https://m.edsoo.ru/863e9214




buorexHosorus Kak oTpacib
MPOU3BOICTBA. DKCKYpPCUS

33 «OCHOBHBIE METOIBI U 1 0 bubmorexa TIOK
g . 06.05.2024 | https://m.edso00.ru/863e9336
JIOCTHKEHUSI CEICKIIUHM PAaCTEHUN
U KUBOTHBIX
34 Pe3epBHbIii ypoK. 1 0 13.05.2024
OBIIEE KOJIMYECTBO YACOB I10 34 45

I[TPOTPAMME




11 KVIACC

KosauuecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero HU3Yy4YCHUSA oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
N bubmmoreka [JOK
1 €] 1 0 0
BOMOIHIE | METORRL €6 HyHOHUE 04.09.2023 | https://m.edsoo.ru/863ea20e
) Hcropus pa3BUTHSA MIPENCTABICHUN 1 0 0 bubmotexa [IOK
00 3BOIOLUU 11.09.2023 | https://m.edso0.ru/863¢9570
but6moreka [JOK
3 M 1 0 0
AKPOSB MO 18.09.2023 | https://m.edsoo.ru/863e9cle
[Momysiiust Kak 3JIeMEHTapHAS
eIMHHIIA BUA U DBOJIOLIUH.
4 JIHa6o ZTO HI:UI abora JI\;O 1 1 0 0.5 bubmiorexa [OK
paToprai p : ' 25.09.2023 | https:/m.edso0.ru/863¢99¢6
«CpaBHeHUE BUJIOB 110
MOP(HOIIOTHYECKOMY KPUTEPHUIO»
JIBrKyIMe cuibl (3J1eMeHTapHbIe bu6mmotexa [IOK
5 1 0 0
(haKTOPBI) IBOTIOIIUN 02.10.2023 |  https://m.edsoo.ru/863e¢9da4
6 EcTectBeHHBIH 0TOOD U €ro | 0 0 bubmotexa IIOK
hopmbl 09.10.2023 | https://m.edsoo.ru/863e9ed0
Pe3ynbTathl 5BOMIONMH:
IPUCIIOCOOJIEHHOCTh OPraHNU3MOB
Y BHJI000pa30BaHHUE. Eu6 10K
nonmoTexa
7 JIab 6ota Ne 2 1 0 0.5
abopatoprai pabota 16.10.2023 | https://m.edsoo.ru/863e9fde
«Ornurcanune NprucrnocoOIeHHOCTH
opranusma u €€ OTHOCUTEIBHOTO
XapakTepa»




Hanpasnenus u nytu

Bbub6morexa IIOK

8 MAaKpO3BOOIUHI 0 30.10.2023 | https://m.edsoo.ru/863e9cle
9 HeobpatumocTs 3BoMmoOIINN 0 06.11.2023
Ucropus xu3uu Ha 3emiie u
10 . 0
METOZBI €€ NU3YUEHHUS 13.11.2023
1 ['umnoTre3sr MPOUCXOXKICHUS KU3HU 0 bu6moteka [IOK
Ha 3emJiie 20.11.2023 | https://m.edsoo.ru/863eaSab
12 PasBurwe xu3HM Ha 3eMIIE 1O 0 bu6moreka [IOK
3pam U nepuoaam 27.11.2023 | https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tanbl YBOJIOLHH
pPaCTUTEIHHOT'O U JKUBOTHOT'O
mupa. [IpakTuueckast padorta Ne 1 bu6moteka [IOK
13 0.5
«M3yueHune ucKonaeMbiX OCTaTKOB 04.12.2023 | https://m.edsoo.ru/863ea8bc
pPacTEeHHI U )KUBOTHBIX B
KOJLTEKITUSIX)
14 CoBpemMeHHas crucremMa 0 bubmmoreka [{OK
OpPraHUYECKOro MUpa 11.12.2023 | https://m.edsoo.ru/863ea48e
L5 DBOITIOIHS YEJIOBEKa 0 bu6mmoreka [JOK
(anTpOTIOrEeHE3) 18.12.2023 | https://m.edsoo.ru/863eac2c
16 JBuxyime cuibl (pakTopsl) 0 bu6mmoreka [TOK
AHTPOIIOTeHE3a 25.12.2023 | https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH SBOIOIIH 0
yeJioBeKa 08.01.2024
UYenoBedeckue pachl U MPUPOIHBIE bubmmorexa [{OK
18 0
aJlanTaly 4YeJIoBeKa 15.01.2024 | https://m.edsoo.ru/863eaea2




Pe3epBHblii ypok. O600611eHIE 110

1 B 0

9 Teme «BO3HUKHOBEHUE U pa3BUTHE 22 01.2024
YKU3HU Ha 3emiie»

2

0 DKoJIorus Kak HayKa 0 9.01.2004
Cpenbl 0OUTaHUS U SKOJIOTUYECKHUE bu6moTteka [JOK

21 0
(baxTopsI 05.02.2024 | https://m.edsoo.ru/863eafec
AbGuotnueckne GaKkTOpPHI.

JlabopaTopHas pabora Ne 3.
«Mopdonoruieckrue 0CoOOEHHOCTH
N but6moreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
12.02.2024 | https://m.edsoo.ru/863ebl0e
oburtanusy». JlaboparopHas pabora
Ne 4. «BaustHue cBeta Ha poCT U
pa3BUTHE YEPEHKOB KOJIEyCar
bu6moreka [JOK
23 b 0
HOTHYCCKHE (pAKTOPEL 19.02.2024 | https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKHI
nonyJsiiiuy. [TpakTryaeckas padota
24 Ne 2 «I1 & 0.5
« onfqu IJIOTHOCTH 26.02.2024
HOIMYJIALUUN pa3HBIX BUI0B
pacTeHuin»

)5 Coo01ecTBa Opranu3MoB — 0 bubmmorexa [IOK
OMoIIeHO3 04.03.2024 | https://m.edsoo.ru/863ebd6a
DKOJIOTUYECKHE CHCTEMBI bubmunoreka [IOK

26 0
(?KOCHCTEMBI) 11.03.2024 | https://m.edsoo.ru/863ebd6ba
OCHOBHBIE ITOKa3aTEIHN bu6mmoreka [JOK

27 0
3KOCHUCTEMBI. DKOJIOTMYECKUE 18.03.2024 | https://m.edsoo.ru/863ebSfa




nupamMupl. CBOMCTBA YKOCUCTEM.

Cykneccust

28 [IpupoaHsie 3KOCHCTEMBI 1 0 01.04.2004

29 AHTpONOreHHbIE 3KOCHCTEMBI 1 0 08.04.2024

30 buocdepa — rinobanbHast | 0 bubmoreka [IOK
JKOocHcTeMa 3emMiln 15.04.2024 | https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYIIECTBOBAHMS | 0 bubmmorexa [IOK
o6uocgepsl 22.04.2024 | https://m.edsoo.ru/863ebd16

32 YenoseuecTBO B Orocdepe 3emiun 1 0 29.04.2004

13 CocyuiecTBOBaHHE MPUPOBI U | 0 bubmmorexa [{OK
YyenoBeyecTBa 06.05.2024 | https://m.edsoo.ru/863ebale
Pe3epBHblii ypok. O0001I€HNE

34 Tembl «Coob1ecTBa u 1 0 13.05.2004
9KOJIOTMYECKUE CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOT'PAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus, 10 knacc/ [laceunnk B.B., Kamenckuit A.A., PyonioB A.M. u
npyrue /Ilon pen. [laceunuka B.B., AkimonepHoe oOmectBo «M31aTenbeTBo
«IIpocsemenue»

* buomnorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
npyrue /Ilon pen. Ilaceunuka B.B., Axumoneprnoe obmectBo «M3nareabcTBo

«IIpocsemenue»

METOANYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
VMK B.B. ITaceunuka, "JIunus xxu3znu", uzgarensctBo "[Ipocsenienue", 10-

11 xnacc

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://interneturok.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

https://foxford.ru/

https://learningapps.org/



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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