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IHHOACHUTEJIBHAA 3AIINCKA

[Tpu pa3paboTke mporpaMMbl M0 OMOJIOTHH TEOPETUYECKYI0 OCHOBY JJISI OTIPENENICHUsS TOIXO0/I0B K
(bopMupoBaHHIO cCOaepKaHUs y4eOHOTO TpeaMera «buoJIoTHs COCTaBMIIN: KOHUENTYaJIbHBIE TTOJIOKEHUS
@I'OC COO o B3auMOOOYCIOBICHHOCTH LENEH, COACPKaHUs, pe3yabTaTOB OOy4eHUS M TpeOOBaHUU K
YPOBHIO TOATOTOBKM BBITYCKHUKOB, MOJOXEHHS 00 OOMIMX IENsAX M NPHHLIUIAX, XapaKTEePHU3YIOLIHX
COBPEMEHHOE COCTOSTHUE CHCTEMBI CpelHero odmiero obpazoBanusi B Poccuiickoit @enepanuu, a TaKxke
MOJIOKEHUsST O crneuuduke Ouojoruu, €€ 3HAYEeHUU B IO3HAHUM KUBOM HIpUPOJbl M 0OOecnedyeHuu
CYyLIECTBOBaHMS yesioBedeckoro obmiectBa. CorjjacHO Ha3BaHHBIM IOJIOJKEHUSM, ONPEIEIIEHbl OCHOBHBIE
(GYHKIMU TPOTpaMMBI 110 OHOJIOTHU U €€ CTPYKTYpa.

[Iporpamma mo Owonorum nMa€r MpencTaBleHHE O IensX, o0 oOmel crTpaTeruu OoOydeHus,
BOCIIMTAaHUS M Pa3BUTUS OOyJaroIUXCs CpencTBaMu ydeOHoro mpenmera «buosorus», ompenenser
o0s3aTeNbHOE TPEIMETHOE COJAEpKaHHE, €ro CTPYKTYpy, paclpeleleHHe MO pas3jieiaamM U TeMmaw,
PEKOMEHAYEMYIO TOCIEA0BATEIBHOCTh M3YUYEHHsI y4eOHOro Marepuaja ¢ y4€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBf3€M, JIOTMKM OOpa30BaTeNbHOTO IIpollecca, BO3PACTHBIX OCOOEHHOCTEN
00yJaronuxcs.

B mporpamMMe mo OHMOJOTMM TakK€ YYUTHIBAIOTCS TpPeOOBaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHbIM U MpPEeIMETHBIM pe3yabTaTaM oOy4yeHHs B (POpMHpPOBAHMM OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIPHOW  JEATEINHHOCTH/YICOHBIX  JIEHCTBUI  OOy4alomUXCs 1O OCBOCHHUIO  COJEpIKaHUS
O6uoI0rNUYecKkoro oopazoBaHusl.

B mporpamme mno Ouwosorun (10-11 xkmaccel, 06a30BBIi ypOBEHb) pEaJM30BaH MPHUHIIMII
MIPEEeMCTBEHHOCTH B M3Y4e€HUU OMOJIOTHH, Oiiarojiaps yeMy B HEl MpocMaTpUBAaeTCsl HANpaBJIEHHOCTh Ha
pa3BUTHE 3HAHMM, CBA3AHHBIX C (POPMHUPOBAHUEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, LIEHHOCTHBIX
OpUEHTAIMIl JIMYHOCTH, SKOJOTMYECKOTO MBIIUIEHUS, MPEICTABICHUN O 310pOoBOM o00pa3ze XM3HH U
OCpe)XHBIM OTHOIIICHHWEM K OKpYyXKawmied mnpupoaHoi cpene. I[losromy Hapsay ¢ U3y4eHUEM
00111e0M0IOrMYECKUX TEOPHil, a TaKKe 3HAHUH O CTPOECHUH XKHMBBIX CHCTEM Pa3HOIO paHra MU CyLUIHOCTH
OCHOBHBIX MPOTEKAIOIMX B HUX IHPOLECCOB B IMporpaMme IO OHOJIOTHM YAEIEHO BHHMaHUE
UCIOJIb30BAHUIO NOJIyYEHHBIX 3HAHUHN B MOBCEIHEBHOW XU3HM IJIS PELICHMs NMPUKJIAJHBIX 33aJad, B TOM
qyuciae:  Opo(WIAKTUKA  HACIENCTBEHHBIX  3a00JieBaHMHA  YEIOBEKa,  MEAUKO-TEHETHYECKOTO
KOHCYJIbTUPOBAHHUs, OOOCHOBAaHUS HKOJOIMUYECKH LeJIeCOOOpa3sHOro IOBEIEHUs B OKpyXKarolien
IIPUPOJHOM Cpezie, aHaIu3a BIUAHUSA XO3HCTBEHHOM NESTEIbHOCTH YEJIOBEKAa Ha COCTOSIHUE NIPUPOHBIX U
UCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMaHMs K IPUKIAJHON HaIpaBIEHHOCTH y4eOHOro IpeaMera
«buonorus» NpoIUKTOBaHO HEOOXOAUMOCTBIO 00ECIIEUeHHs YCIOBUM Ul pellieH s OAHOM U3 aKTyalbHBIX
3aJa4y MIKOJIBHOTO OMOJIOTMYECKOro 00pazoBaHus, KOTOpas MpearnoaraeT GopMupoBaHue y 00y4aromuxcs
CIOCOOHOCTH aJaNTHPOBATHCS K M3MEHEHHUSM JJUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosiorus Ha ypoBHe cpeHero o0iero oopazoBaHus 3aHUMaeT BakHoe MecTo. OHa obecreunBaeT
¢dbopmupoBaHue y 0OydaroLUIMXCsl NMPEJICTaBICHUI O HaydyHOM KapTHHE MMpa, paclupsieT U oboOuiaer
3HaHUS O XUBOW Hpupoje, €€ OTIMYMTEIbHBIX MPHU3HAKAX — YPOBHEBOW OpraHu3alluM M 3BOJIIOLUH,
CO3/MaéT YCIOBMs JUIS: TO3HAHMS 3aKOHOB JKMBOM MpHUpOIbl, (OpPMHUPOBAaHUS (YHKIMOHAIBHOMN
IPaMOTHOCTH, HAaBBIKOB 3J0pOBOr0 M 0e30macHOro o0Opa3a KHU3HH, 3KOJIOIMYECKOI'O MBIIUICHUS,
LIEHHOCTHOTO OTHOILLIEHUS K KUBOW IIPUPOJE U YETOBEKY.

Bbonbmioe 3HaueHue OMOJIOTHS UMEET TaKKe JUISl PellieHHs] BOCIIMTATENbHBIX U Pa3BUBAIOLINX 3a/1a4
cpeaHero obmero oOpasoBaHus, couuanuzanuu oOydaromuxcs. M3ydenue Ouonorun obecneunmBaeT
ycaoBHs JUIsI OPMHUPOBAHUS MHTEUIEKTYalIbHbIX, KOMMYHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB,
3CTETUYECKON KYJIbTYphl, CIIOCOOCTBYET MHTETPAaLlMU OMOJIOTMUYECKUX 3HAHUN C MPEJCTABICHUAMHU U3
JApYyrux y4eOHBIX MPEIMETOB, B YaCTHOCTH, (DM3MKU, XUMHM U reorpadguu. Ha3BaHHbBIE NOJOXKEHUS O
npeJHa3HauYeHnH y4deOHoro mpenmera «buonorus» cocTaBWIM OCHOBY JUIs ONpEAETeHHS MOIXOJI0B K
0TOOPY U CTPYKTYPUPOBAHUIO €r0 COAEPKaHUs, IIPEJCTABICHHOTO B IPOrpaMMe Mo OHOJIOTHH.

OT10op coxepkanus yuebHoro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYILECTBIIEH C MO3UIMNA
KYJIBTYpOCOOOPa3HOTO MOJX0/1a, B COOTBETCTBUU C KOTOPBIM OOyyaromuecs: JOJKHBI OCBOMTH 3HAHUS U



YMEHUS, 3HAauMMble JUIsI (OPMHpOBaHUS OOIIEH KyNbTYphl, OMpPEIEISIONINE aJeKBAaTHOE MOBEIACHUE
YeJI0BeKa B OKPYKAIOLIEH MPUPOAHON cpene, BOCTpEOOBAaHHBIE B TIOBCEAHEBHOW KU3HU M MPAKTUUYECKOM
nearenbHOCTH. Oco0oe MECTO B ITOM CHCTEME 3HAHWHM 3aHMMAIOT 3JIEMEHTHl COJEPXKAHHs, KOTOpbIE
CIIy’)KaT OCHOBOH IJIsi (pOPMUPOBAHUS TPEICTABICHUH O COBPEMEHHOW €CTECTBEHHO-HAYYHOUH KapTUHE
MUpa ¥ IEHHOCTHBIX OpPUEHTALUUSAX JIMYHOCTH, CIOCOOCTBYIOIIMX TyMaHU3alUH OHOJOTHYECKOTO
oOpa3oBaHUsI.

CtpyKTypHupOBaHHE COAEpKaHUs y41eOHOTO MaTeprana B MporpaMMme 1Mo OMOJIOTUU OCYIECTBIICHO C
y4€TOM MPUOPUTETHOIO 3HAYEHMsI 3HAHUM 00 OTIIMUUTENBHBIX OCOOEHHOCTAX >KMBOW MPHUPOABI, O €€
YpPOBHEBOM OpraHu3ali M SBOJIONMM. B COOTBETCTBMM € 3THUM B CTPYKType YdeOHOro mnpeamera
«buonorus» BbIIEIEHBI CIEAYIOIIME COAEpKATEIbHbIE TUHUU: «brosorus kak Hayka. Meroapl Hay4HOTrO
no3HaHus», «Kierka kak 6uonornveckas cuctemayn, «OpraHnu3M Kak OMoJiorndeckas cuctemay, «Cucrema
¥ MHOT0OOpa3ue OpraHuYecKOro MUpPa», « IBONIOLUS KUBOW MPHUPOIBD, «IKOCUCTEMBI U TMPUCYIIHE UM
3aKOHOMEPHOCTI.

Henps u3yuenus yuebHOTO npeameta «buonorus» Ha 0a30BOM YPOBHE — OBJIJIEHHUE 00YUYaIOIIUMHUCS
3HAHUSIMH O CTPYKTYpPHO-(YHKIIMOHAJIBHON OPraHM3alliy JKUBBIX CUCTEM Pa3HOro paHra u NnpruodOpereHue
YMEHHH HCIO0JIb30BAaTh 3TU 3HAHUS JJISl TPAMOTHBIX JEMCTBUI B OTHOIIEHUH OOBEKTOB KUBOW MPUPOIBI U
pELIeHUs Pa3INYHbIX )KM3HEHHBIX MPOOJIEM.

JlocTmkenne ey u3ydeHus: yaeoHoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00eCriedynBaeTCs
pelIeHUEM CIeIyIOIUX 3a/1ay:

OCBOEHHE OOYYaIOUIUMUCS CUCTEMbl 3HAHMM O OHMOJOTMUYECKHUX TEOpHUSX, YUYEHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBHJIaX, CIYXKAIIMX OCHOBOW JUIsi (OPMHUPOBAaHHUS TMPEACTABIECHUN O
€CTECTBEHHO-HAyYHON KapTHHE MHpa, O METOJaX HAy4yHOTO IO3HAHMS, CTPOEHUH, MHOT0OOpasuu u
0COOEHHOCTSIX KUBBIX CHCTEM Pa3HOTO YPOBHS OPTaHW3AINH, BBIIAIONIUXCS OTKPBITUSX W COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH;

dbopMupoBaHue y OOy4arOmIMXCs I[IO3HABATENbHBIX, MHTEJUIEKTYAJIbHBIX W  TBOPUYECKUX
CIOCOOHOCTEH B Mpoliecce aHaau3a JaHHBIX O MyTAX Pa3BUTHS B OMOJIOTUM HAay4YHBIX B3IUIAJIOB, UAEH U
MOAX0JI0B K U3YYEHHIO )KUBBIX CICTEM Pa3HOTO YPOBHS OpraHU3aIH;

CTaHOBJIEHHE Y 00y4aronuxcs oomueil KyapTyphl, PyHKIIMOHAIBHON rPaMOTHOCTH, Pa3BUTHE YMEHUI
OOBSCHATH M OLICHUBATH SIBJICHUS OKPY)KAIOIIEr0 MUpa >KUBOM MPUPObl HA OCHOBAaHUM 3HAHWM U OMBITA,
MOJIyYEHHBIX TPU U3YYE€HUU OHOJIOTUH;

dbopMupoBaHre y 0OydarolUXCs YMEHHM WJUIIOCTPUPOBATH 3HAYCHHE OMOJOTMYECKUX 3HAHUI B
MPAKTUYECKONW JESTeNbHOCTH 4YEJIOBEKa, pPa3sBUTUU COBPEMEHHBIX MEIULUHCKUX TEXHOJOTUH U
arpoOUOTEXHOJIOTUH;

BOCIIUTaHHE YOSXKIEHHOCTH B  BO3MOXKHOCTH TO3HAHUS  YEJIOBEKOM KHUBOW  MPUPOIBI,
HEO0OXOIUMOCTH OEpeKHOTO OTHOUICHUS K HeH, COONIONEHUS STUYECKHMX HOPM IIPH MPOBEICHUU
OMOJIOTMYECKUX HCCIIE0BAHUN;

OCO3HAHHE LIEHHOCTH OMOJIOTUYECKUX 3HAHUI JISl MOBBIICHUS YPOBHS SKOJIOTHUECKON KYIbTYpHI,
i GopMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHHE TPUOOPETEHHBIX 3HAHUM U YMEHHI B MOBCEIHEBHOM KU3HU JJISl OLEHKU MOCTIEACTBUN
CBOEH JesATeNbHOCTH MO OTHOIICHHUIO K OKpYXKalolleh cpene, COOCTBEHHOMY 3/I0pOBbIO, 0OOCHOBAaHUE U
coOuoiIeHne Mep MpoUIIaKTUKU 3a001€BaHU.

B cucreme cpeanero o6mero oopazoBanus «buonorus», uzyyaemas Ha 0a30BOM YpOBHE, SBISETCS
00s13aTeNIbHBIM y4eOHBIM MPEAMETOM, BXOJISIIMM B COCTaB MpeaMeTHOM o0nacTu «EcTecTBeHHO-HAayYHbIE
IPEIMETHI.

Jlnst u3ydeHus 61osorun Ha 6a30BOM ypOBHE CpeJlHEro oo1iero oopa3oBaHust OTBOJUTCS 68 4acoB: B
10 kmacce — 34 gaca (1 gac B Hegento), B 11 kinacce — 34 yaca (1 yac B Hezeno).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonornss kak Hayka. CBs3b OWOJIOTMM C OOIIECTBEHHBIMH, TEXHHMYECKUMH W JIPYTUMHU
€CTECTBEHHBIMH Haykamu, (puinocodueit, STUKOH, 3CTETUKOW U TipaBoM. Poib Ouosioruu B opMHUpPOBAHUT
COBPEMEHHOM HAayYHOH KapTUHBI Mupa. CucTtemMa OMOIOTHYECKUX HayK.

Metoapl TO3HAHUS JKMBOM NpUpOAbl (HAONIOEHUE, OHKCIEPUMEHT, OINMCAHHUE, HU3MEpPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konpuos, x. Yorcon u @. Kpuk.

Tabmuuer u cxembl: «MeToAbI TO3HAHUS KUBOW TIPHUPOIBI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

[IpaxTueckas padora Ne 1. «/Mcnonb3oBaHue pa3IMUHBIX METOJOB MPU W3YYEHUU OMOJOTHYECKHUX
OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

Xusble cuctembl (OHOCUCTEMBI) KaK HpeaMeT u3ydeHus: Ouosoruu. OTiMYHe >KUBBIX CHCTEM OT
HEOPraHUYECKOW MPUPOJIBIL.

CpoiicTBa OuocHCTEM W HMX pa3HooOpa3ue. YPOBHHM OpraHu3alii OHOCHUCTEM: MOJEKYISIPHBIH,

KJIETOYHBIH, TKaHEBHIH, OpraHu3MEHHBIMN, MOMYJISIIIUOHHO-BUJIOBOM, 9KOCHUCTEMHBIH
(ObuoreoneHoTHYECKHIT), OHOChHEPHBIH.
JdemoncTpaumnu:

Tabmuip! u cxembl: «OCHOBHBIE MPU3HAKH KU3HWY, «YPOBHH OPraHU3aIUN KUBOW TTPUPOIBD).

Ob6opynoBanue: moaens Mosiekyasl JJHK.

Tema 3. XuMuYecKHUil COCTAaB U CTPOCHUE KJIETKH.

XHWMHYECKUI COCTAaB KJIETKH. XUMUYECKHUE 3JIEMEHThI: MaKpO3JIEMEHThI, MUKPO3JIeMEHThI. Boaa u
MHHEpaJIbHBIE BEIIECTBA.

OyHKIMU BOJBI U MUHEPATbHBIX BelllecTB B KieTke. [lognep:kanne ocMOTHYECKOTO OaaHca.

benku. CocraB m crtpoeHue OenkoB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. Hesamenumbie u
3aMEHHMMbIE AMHUHOKHUCIOTHL. AMHWHOKHCIOTHBI COCTaB. YPOBHHU CTPYKTYpPhl OEIKOBOW MOJIEKYJIbI
(mepBuYHasi, BTOpWUYHAs, TPETHUYHAas M UETBEPTHYHAS CTPYKTypa). XUMHUYECKHE CBOICTBa OEIKOB.
buonorndeckue GyHKIIMU OCIKOB.

@depMeHTHI — OHosoruueckue karanuzaropbl. CTpoeHue ¢epMeHTa: akTUBHBIN IIEHTp, CyOcTpaTHas
cnenuduanocts. Kodpepmentsl. Butamunsl. OTinunst epMEeHTOB OT HEOPraHUYECKUX KaTalu3aTOPOB.

VYrieBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a M JIe30KCUpH003a), Tucaxapuiasl (caxaposa, JIAKTo3a)
U ToJiMcaxapubl (Kpaxmal, TIMKOTeH, 1IeJIT0103a). buonornyeckue GpyHKIUN yrieBOIOB.

Jlununael: Tpurmuuepunsl, Qochomunuasl, crepouasl. ['uapodunbHO-rHAPOPOOHBIE CBOICTBA.
buonoruueckue gpynkiuu munuaos. CpaBHEHUE YIII€BOOB, OCIKOB U JIUIHIOB KAK HCTOYHUKOB YHEPTHH.

Hyxneunnossie kucnotsl: JIHK u PHK. Hykneotnasl — MOHOMEpPBI HYKJIEMHOBBIX KUCIOT. CTpoeHue
u ¢pyukun JJHK. Crpoenue u dynkuuu PHK. Bunst PHK. AT®: ctpoenue u QpyHKIuu.

[urtonorus — Hayka o kierke. KierouHas Teopusi — mpuMep B3auMOJEHCTBUA UAeH U (HaKTOB B
Hay4YHOM MO3HAHUHU. MeTObl U3yUeHUS KIETKH.

Knetka kak nienoctHas >xuBas cuctema. OOmIMe NpU3HaKy KIETOK: 3aMKHYTasi HapyHas MeMOpaHa,
mounekynbl JIHK xak renetnueckuit anmapar, cuctemMa CMHTe3a Oeska.

Tunel KI€TOK: dyKapuoTHYecKas U mpokapuoTuieckas. OCOOEHHOCTH CTPOEHUS MPOKAPUOTHIECKOH
kneTku. Krerouynass crenka Oakrtepuil. CTpoeHue d3yKapuOTHYecKOoW KIeTKH. OCHOBHBIE OTIMYHS
PacTUTENIbHOMN, )KUBOTHOM 1 TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHas CTeHKAa, TIUKOKAIMKC, HUX (QYHKIUU.
[TnazmaTudeckass memOpaHa, e€ cBoiicTBa U ¢GyHKIMH. [lurormasma u e€ opranousl. OHOMEMOpaHHbBIE



opranouasl kinerku: OIIC, ammapar ['onbmxu, mmu3ocomsl. [lodyaBTOHOMHBIE OpraHOWIBI KJIETKH:
MUTOXOH/pUH, muacTuiabl. [Iponcxoxkaenne MUTOXOHAPUN M miuactua. Bunael nnactun. HememOpanHbie
OpraHoujbl KJIETKH: PHUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPHOJIM, DPECHUYKH, KIYTUKH. DYyHKUMH
OPraHoMJIOB KJIETKHU. BKiroueHus.

Snpo — perynsTopHblil neHTp KieTku. CTpoeHue siapa: saepHas 000J04YKa, KapuoIia3mMa, XpOMaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEemECTB B KIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @. Kpuk, M.
VYunkune, P. ®pankiun, K. M. bap.

Huarpammsbl: «Pacnipenenenue XHUMUYECKHX 3JIEMEHTOB B HEXKHMBOM mpupoie», «PacmpeneneHue
XMUMMUYECKUX 3JIEMEHTOB B KUBOU MPUPOJEN.

Tabmumpr u cxembl: «llepuonnyeckas TabauIa XUMHYECKUX SJIEMEHTOBY», «CTpOEHHE MOJIEKYJIbI
BOJb», «buocunTes Oenka», «CtpoeHue Monekynsl Oenkay, «CrpoeHue ¢epmentayn, «HyxnenHoBbie
kuciotel. JIHK», «Ctpoenne monekynbsr AT®», «CTpoeHue 3yKapuoTHUYECKOW KIeTkn», «CTpoeHue
KUBOTHOM KIIeTKM», «CTpOEHHE pPACTUTENbHON KIeTKn», «CTpoeHHe NpPOKAPUOTUUYECKOW KIIETKWY,
«CtpoeHue szipa KIETKW», «YTIeBOAb, «JIunuap.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OOpPYAOBaHKE JUIsl MMPOBEACHUST HAOIIONCHUM, NW3MEPEHUH,
AKCIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OAKTEpUATbHBIX KIIETOK.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JlaboparopHas pabota Ne 1. «M3ydyeHue KaTalUTHUECKONW AKTUBHOCTU (EepMEHTOB (Ha MpuMepe
aMUJIa3bl WM KaTaxas3bl)y.

JlabopaTtopnast pabota Ne 2. «/M3ydeHune CTpoeHUs KIETOK PACTCHMI, )KHBOTHBIX M OaKTEepUil MO
MHKPOCKOIIOM Ha T'OTOBBIX MUKPOIIpENapaTax U X OIUCAHUEY.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeHn BemiecTB, WM MeTa0OIM3M. AcCUMWIAIUSA (TJIACTUYECKUH OOMEH) W JTUCCUMUJIISIINS
(’HEpreTUYecKuii 0OMEH) — JIB€ CTOPOHBI €IUHOTO Tpolecca MeTaboiau3Ma. Poib 3aKOHOB COXpaHEHHS
BEIIECTB U SHEPrUM B IOHUMaHUK METa00IU3Ma.

Tunber oOMeHa BemiecTB: aBTOTPO(HBIA U TeTepoTpodHbIii. Poas GpepMEeHTOB B 0OMEHE BEIIECTB U
IIPEBPALLEHUH DHEPTUU B KIIETKE.

®otocunTe3. CeroBast U TeMHOBas (azbl GoTocuHTe3a. Peakuuun Qotocunresa. Dp(HeKTUBHOCTh
¢dorocuHTe3a. 3HaueHue GoTOCUHTE3a JUId KHU3HU Ha 3emiie. BiusHue ycnoBuil cpenbl Ha (OTOCUHTE3 U
CrocoObI NOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHH.

XeMocuHTe3. XeMOCUHTE3UpYIolIe OakTepry. 3HaUeHue XeMOCUHTEe3a [UIs )KU3HU Ha 3eMIIe.

OHepreTuyeckuii oOMeH B KieTKe. PaclienieHue BeIIeCTB, BbIIEIEHUE U aKKyMYJIUpOBaHHE
SHEPIrUU B KJIETKE. DTallbl 3HepreTudeckoro oomMena. I'mukomms. bpoxenue u ero Buusl. KucioponHoe
OKHCIICHME, WM KIeTo4yHoe JpixaHue. OxucnutensHoe QochopunupoBanue. IPPEKTUBHOCTD
SHEPreTUYecKOro oOMeHa.

Peakiun matpuuHoro cuHtesa. I'enetnueckass mHpopmaims u JIHK. Peanuszauus renernueckoi
uHpopMaluu B KieTKe. ['eHeTnyeckuii ko1 U ero cBoiictBa. TpaHckpunuus — matpuuHblii cuaTe3 PHK.
Tpancnsanus — OuocuuTe3 Oenka. Dtanbl TpaHcnauuu. KomupoBanume amuuoxucinoT. Ponb pubGocom B
O6uocuHTe3e Oenka.

Hexnerounsle ¢opmbl xu3Hu — Bupychl. Mcropus oTkpeitus BupycoB (/. M. VBaHoBckuii).
OCOoOeHHOCTH CTPOEHUS U KU3HEHHOTO LIMKJIa BUpycoB. bakrepuodaru. bone3snu pacteHuit, KUBOTHBIX U
YeJioBeKa, BbI3bIBaeéMble BUpycaMu. Bupyc mmmyHoneguuurta yenoseka (BUY) — Bo3Oynutens CIIM/la.
OOpatHasi TpaHCKpUIIMsA, peBepTaza W HHTerpasa. [Ipodunaktuka pacrnpocTpaHeHUsT BHUPYCHBIX
3a00JIeBaHHH.

JdemoHncTpaumnu:



IToptpetsl: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmumer u cxembl: «Tunbel muranus», «Mertabomu3am», «MHUTOXOHIPHSY, «DHEPTETHUECKUN
oOmen», «Xmoporutacty, «Dotocunres», «Crpoenne JHK», «Crpoenue u (yHKIMOHHPOBAHUE TEHAY,
«Cunre3 Oenkay, «['enernueckuii koa», «Bupyce», «bakrepuodarn», «CTpoeHHEe U KU3HECHHBIH LUKI
Bupyca CIIMa, 6akrepuodaray, «Pemmukamus JJTHK».

Ob6opynoBanue: moaenu-anumkanuu «Yasoenue JIHK wu Tpanckpunmus», «buocuHTe3 Oenkay,
«CTpoeHue KIeTku», Mojienb cTpykTypsl JJHK.

Tema 5. PasMHoO:KeHHe U MHANMBHIYaJbHOE Pa3BUTHE OPTraHNU3MOB.

KieTouHsIii UK, WM KU3HEHHBIA UK KIeTku. IHTepda3a u MmuTo3. [Iporiecchl, mpoTeKaronme B
uHTepdasze. Perummkamus — peakuust matpuunoro cunrte3a JIHK. Crtpoenne xpomocoM. XpoMOCOMHBIH
Habop — KapuoTun. JUMIOUTHBIN U TarIOUJHBI XpOMOCOMHBIE HAO0opbl. Xpomatusl. Lluronoruueckue
OCHOBBI Pa3MHOKEHUS U UHAWBUIYAJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetku — muto3. Ctaauu murosza. [Ipoueccsl, mpoucxoasdiue Ha pa3HbIX CTAAUSIX MUTO3A.
buosornueckuit cMbICIT MUTO3A.

[Iporpammupyemast rudesb KIETKH — alomnTo3.

@DopMBbl pa3MHOXKEHUSI OPraHU3MOB: Oecriosioe U mosioBoe. Buibl 6ecriosnoro pa3sMHOXKEHUS: JeIeHUe
HaJBOE€, MOYKOBAaHHE OJIHO- M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHME, BETETATUBHOE pa3MHOXKEHHUE.
HckyccTBEHHOE KIOHMPOBAHUE OPTaHU3MOB, €70 3HAYEHUE IS CEJIEKIINHU.

[TonoBoe pa3MHOXKEHHE, €70 OTIINYHNS OT OECIOIOrO.

Meiios. Ctaguu Mmeiiosa. [Iporiecchl, mpoucxoasime Ha cTaausx meino3a. [loBenenne XxpoMocoM B
Mmenose. KpoccnHrosep. bruosmornueckuii CMbICT M 3HaYEHUE MEH03a.

["amerorenes — npouecc 06pa3o0BaHUs MOJOBBIX KIETOK Y )KMBOTHBIX. [10JI0BBIE JKemne3bl: CEeMEHHUKU
n suyHukd. OOpazoBaHME U DPA3BUTHE IMOJIOBBIX KJIETOK — TrameT (CHepMaTo30U[, SHIIEeKIeTKa) —
crepMarorenes3 u oBoreHe3d. OCOOCHHOCTH CTPOEHHS SULEKIETOK U crepMaTo3ouaoB. Omio10TBOPEHHE.
[TapTrenorenes.

NunuBunyanpHOoe pa3BuTHE (OHTOTeHE3). OMOpHOHAIBHOE pa3BUTHE (dMOpUOTEHE3). Tarbl
SMOpPHOHAILHOTO PAa3BUTHSA Yy TO3BOHOYHBIX JKMBOTHBIX: JApOOJE€HHE, TacTpyJslusi, OpraHoreHes.
[TocTamOproHanbHOE pa3BUTHE. THITBI TOCTAMOPUOHAILHOTO PA3BUTHS: TIPSIMOE, HETIPSMOE (JIMUMHOYHOE).
Brnusinue cpenpl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPBI, CIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIE YPOICTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaJUH Pa3BUTHSL.

JdemoncTpauuu:

Tabmuis! 1 cxembl: «@OpMBI pa3MHOKEHHUS OPraHU3MOBY, «JIBOMHOE OIJIOJOTBOPEHHE Y IIBETKOBBIX
pacteHui», «BereraTuBHOE pa3MHOKEHHE pacTeHUIY, «/leneHue kietku OakTepuity, «CTpoeHHE MOJOBBIX
Ki1eTok», «CTpoeHue xpomocombl», «Knetounsli muki», «Pemmukanus JHK», «Mwuto3», «Mehosy,
«IIpssmoe u HempsiMoe pa3BUTHE», «l'aMeTOreHe3 y MIEKONMUTAIOIMIMUX U 4YeJoBeKka», «OCHOBHbBIE CTaUU
OHTOT'EHE3a».

O6opynoBaHue: MUKPOCKOT, MUKpoTpenaparsl «CriepMaTo30U/Ibl MICKOMUTAIONIETOY, «SIHIeKIeTKa
MJIEKONIUTAOIIEro», «KapruokuHes B KIeTKax KOpeIKa JyKay, MarHUTHas MOJIeb-anukanus «Jlenenue
kneTku», Moaens JIHK, Moaens meTadazHoil XxpoOMOCOMBI.

JlabopaTopHbIe H IPaKTHYeCKHE PadOThI:

JlaboparopHas padota Ne 3. «HabmrogeHne Muto3a B KiIeTKaX KOHYMKA KOpeEIIKa JyKa Ha TOTOBBIX
MHKpOIpenaparax.

JlaboparopHas pabota Ne 4. «M3ydyeHne CTpOeHHUs MOJIOBBIX KIETOK HAa TOTOBBIX MUKpOTpEnaparax».

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPraHM3MOB.

[Ipenmer u 3amaum reHeTwku. Mctopus pa3BuTHs reHeTHKU. Ponb 1uTONOrMU M 3MOPHOJIOTHHU B
CTaHOBJIGHUM TE€HETUKH. Bkiiag pocCHMUCKMX M 3apyOexHBIX YUEHBIX B Pa3BUTHE TE€HETHKH. MeTombl
TeHEeTUKH  (TMOPHUIOJIOTMYECKUI,  IUTOT€HETHUYECKUH,  MOJIEKYIspHO-TeHeTHYeckuii).  OcHOBHbBIE
TEHETUUYECKUE TIOHATHS. | 'eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaxX CKpELIMBaHUM.



3aKOHOMEPHOCTH HACJICZIOBAHUSI TPU3HAKOB, ycTaHOBIEeHHbIE [. Mennenem. MoHoruOpumHoe
CKpellMBaHue. 3aKOH €IMHO-00pa3us TMOpUIOB MEpBOro mokoyieHus. IIpaBuino moMuHUpOBaHHS. 3aKOH
pacuieruieHus Ipu3HakoB. ['unoresa unuctoTel raMer. [1oy1HOE M HENOJIHOE JOMUHUPOBAHUE.

JiurubpuiHoe CKpelrBaHue. 3aKOH HE3aBHCHUMOI'O HACJEOBAaHUS NMPHU3HAKOB. LluToreHernueckue
OCHOBBI TUTUOPHUTHOTO CKpEILIMBAHUSL. AHanuzupyrolee CKpELIUBaHHUE. Hcnonb3oBanue
AHAJM3UPYIOIIEr0 CKPEIIMBAHUSA IS ONIPEeNICHHs TeHOTHIIAa 0COOu.

CueruieHHOe HacliefoBaHue npu3HakoB. Pabora T. Moprana mo CHEIUICHHOMY HAcJIeIOBaHUIO
reHoB. Hapylienue crerienys reHoB B pe3yibTaTe KPOCCUHIOBEpa.

XPpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHYECKUE KapThl.

I'enernka mnona. XpoMOCOMHOE oOmpeesieHue 1moja. AYTOCOMbI U IIOJOBBIE XPOMOCOMBI.
['omorameTHbIe 1 reTeporamMeTHbIe Oprann3Mbl. HacnenqoBanue nNpu3HakoB, CHEIIEHHBIX C TIOJIOM.

N3meHunBOCTh. Buapl M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HacieACTBeHHas. Ponb cpenpl B
HEHACJIEICTBEHHOW M3MEHYMBOCTU. XapaKTepUCTUKa MOAU(PUKAITMOHHON U3MEHYMBOCTH. BapuanuoHHbIi
pan v BapuanmoHHas kpuBas. Hopma peakuun npusHaka. KojimuecTBEHHbIE U KQUECTBEHHBIEC MPU3HAKU U
ux HopMa peakiuu. CBoCTBa MOAM(PUKAIIMOHHON N3MEHUYHNBOCTH.

HacnencrBennas, win reHOTUNIMYECKAs,, U3MEHYUBOCTh. KOMOMHATHBHAST U3MEHYUBOCTh. Melo3 u
MOJIOBOM TMpOIleCC — OCHOBA KOMOWHATUBHOW W3MEHUMBOCTU. MyTallMOHHAs HW3MEHYHUBOCTD.
Knaccudukanus wmyranmii: TEHHBIE, XPOMOCOMHBIE, TE€HOMHBIE. YacToTa W TIPUYMHBI MYyTaIUi.
Myrarensble ¢pakTopbl. 3aKOH TOMOJIOTHYECKHX PsAJIOB B HacheAcTBeHHON n3MenunBocty H. . BaBunosa.

BresnepHas HacneACTBEHHOCTh U N3MEHYHUBOCTD.

l'eneruka uyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJIbI T'€HETUKM  YEJIOBEKA:
reHeaJloTHYecKuii, OMM3HELOBBIA, NHUTOT€HETUYECKUH, OMOXMMHUYECKHH, MOJIEKYJISIPHO-T€HETUYECKUA.
CoBpeMeHHOE onpeiesieHne TeHOTUIIA: IOJTHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM YHUCIIE
¢ momompio III[P-ananm3a. HacmemcTBeHHble 3a00JieBaHMS 4YelOBEKa: T'eHHBIC O0Je3HH, OOJIC3HH C
HACJIEICTBEHHON MpPeapacloyioKeHHOCThIO, XpOMOCOMHBbIE OoJyie3Hn. CoMaTH4ecKHe M TeHepaTUBHbIE
myrauud. CTBOJIOBbIE KIIETKU. [IpuHIMIBI 310poBOro oOpas3a >KM3HH, JUArHOCTUKH, MPO(UIAKTHKU M
JIeYCHUS] TeHEeTUYECKHX Oosie3He. MennKo-TeHeTHYECKOe KOHCYIhTUPOBaHUE. 3HAYCHHE METUITUMHCKOU
TeHETUKH B MPEJOTBPAILICHUH U JICUEHUH TeHETUYECKIX 3a00JIeBaHU Yell0BeKa.

JdemoncTpaumnu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepuxo, H. B. Tumodeer-PecoBckuii,
H. U. BaBunos.

Tabmumpr u cxembl: «MOHOTHOPUAHOE CKpEIIMBAHHWE M €r0 IIUTOrCHETHYEeCKash OCHOBa», «3aKOH
paciieryieHusi ¥ €ero LHUTOTeHEeTHYecKass OCHOBa», «3aKOH YHCTOTBHI Tamer», «Jlurubpuanoe
ckpemuBanuey, «L{uTonornueckue 0OCHOBBI AUTHOPUIHOTO CKpeluBaHus», «Meios», «B3zaumopeiicTBue
aJUIeTIbHBIX TE€HOB», «l'€HeTHMYecKHe KapThl pAaCTeHUM, >KMUBOTHBIX U YeENOBEKa», «l'eHeTnka moJiay,
«3aKOHOMEpPHOCTH HAaCJEA0BaHUs, CLEIUIEHHOTO C MoJIoM», «KapuoTumsl yenoBeka v )KUBOTHBIX», «Buibl
M3MEHUUBOCTH», «MoaudukalnoHHas HM3MEHUMBOCTH», «HacnemoBanme pesyc-dakropa», «leHeTuka
rpynn KpoBu», «MyTalluoOHHas: U3BMEHUYUBOCTbY.

O6opynoBanue: MOJEJN-aNIIIUKALIMT «Monorubpuanoe CKpELIMBAHHEY, «Henonnoe
JOMHUHUpOBaHue», «JurubpumHoe ckpeuuBanue», «llepekpéct  XpoMocom», MHUKPOCKON U
MuKkpomnpenapar «/Ipozodunay (Hopma, myranuu (Gopmbl KpbUIEEB U OKpackH Tena), repdapuit «['opox
ITOCEBHOMY.

JlabopaTopHbIe H IPaKTHYeCKHE Pad0OThI:

JlaboparopHas pabota Ne 5. «V3ydyeHue pe3yabTaTOB MOHOTHOPHIHOTO M JAUTHOPUIHOTO
CKpEIIMBaHUS Y IPO30(UITBI HA TOTOBBIX MUKPOTpEnapaTaxy».

JlaboparopHas pabora Ne 6. «M3yyenwe MOAUPUKAIIMOHHON W3MEHUMBOCTH, TOCTPOCHUE
BApUALIMOHHOTO Psifia U BapUAILIMOHHOW KPUBOW».

JlaboparopHas pabota Ne 7. «AHanu3 MyTauil y Apo30(Guiibl Ha TOTOBBIX MUKPOIIpEnapaTaxy.



[Tpaktuyeckas padora Ne 2. «CocTaBiieHHE U aHAJIM3 POJIOCIOBHBIX YETIOBEKa.

Tema 7. Cestiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M Ipoliecc. 3apokIeHUue cesieKuu 1 qomectukanus. Yuenue H. Y. BaBuiosa
0 LIEHTPaX MPOUCXOKICHUA U MHOT000Opa3Hsl KyIbTYPHBIX pacTeHUH. LIeHTpBI IPOUCXOXKACHUS TOMAITHIX
KUBOTHBIX. COpT, IOpOJIA, LITAMM.

CoBpeMeHHbIE METOBI CeNIEKIUU. MacCOoBbIi U MHIMBUYaJIbHBIH OTOOPHI B CENEKIIUN PACTEHUN U
AKUBOTHbIX. OnEHKa 3KcTepbepa. BIM3KOPOACTBEHHOE CKpelllMBaHWE — WHOpuAMHr. Yucras nuHMSL.
CkpemuBanue 4YHUCTHIX JIMHUHN. [ereposmc, mmm rubpuaHas cwia. HepoacTBeHHOE CKpelIMBaHHE —
ayrOpuauar. OtmanéHHas TuOpuansanus W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 W TOJy4YeHHe
MOJIMIIIOUIOB. JloCTHKEHMSI CENEKIIUN pacTEHUH, d)KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorust kak oTpacib NPOU3BOACTBA. [ eHHas UHXXEHepus. OTambl  CO3/aHus
pexomOunantHort JIHK m Tpancrennsix opranmsmoB. Kinerounass mmkeHepus. Kierounbie KyabTypBhl.
MUukpoKIIOHaIbHOE pa3sMHOXKEHUE pacTeHui. KionupoBanue BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. JKoJorudeckue M stuyeckue npoOinemsl. MO — renernyecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI.

JleMoOHCTpanuu:

[Toptpetsr: H. Y. Basuiios, . B. Muuypun, I'. /1. Kapneuenko, M. @. l1BaHoB.

Tabmumpr 1 cxeMbl: kapTa «LleHTpBl MPOUCXOXKIEHUS MU MHOrooOpaszusi KyJbTYpHBIX pPacTEHHID,
«[Topoapl AgoMamIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuil», «OTmanéHHas TuOpUIAN3ALUL»,
«Pabotel akanemmka M. @. Hsanosay, «llommmaougus», «OO0beKTH OHMOTEXHOJIOTHW», «KileTouHbIS
KYyJIbTYpbI U KJIOHUPOBaHUE», «KOHCTpyHMpOBaHUE U IEPEHOC TE€HOB, XPOMOCOM.

O6opynoBaHue: MYJISKU IUIOJIOB U KOPHEIJIONOB AUKUX (OPM M KYJIBTYPHBIX COPTOB PacTEHHH,
rep6apuii «CelbCKOX035HCTBEHHbIE PACTEHUSY.

JlaGopaTopHble M MpaKTH4YecKue padoThl:

Okckypeusi «OCHOBHBIE METOJbI M JIOCTHIKEGHHUS CEJNEKIIMM pAacTeHU M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHINIO, IUNIEMEHHYIO (hepMy, COPTOUCHIBITATEIbHBIN y4acTOK, B TEIUIMYHOE XO3AHCTBO,
Ja00paTOPHIO arpOYHUBEPCUTETA WIIM HAYIHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoJIIONOHHAA OMOJIOTHUS.

[IpennochlIki BO3SHUKHOBEHHSI HBOJIIOLIMOHHOW TEOPHH. OBOJIIOIIMOHHAS Teopus U €€ MecTo B
6uosnorun. BiusHue 3BOIIONUOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTHX HAYK.

CBupnerenbctBa sBosonuH. [laneoHToNOrnveckue: IMOCIEeNOBATEbHOCTh MOSBJICHUS BHJIOB B
MaJI€OHTOJIOTUYECKOM JIETOMUCH, TiepexoqHbie popMbl. buoreorpaduueckue: cXoICTBO U paznuuue GayH u
(b0p MaTepuKOB U OCTPOBOB.

DOMOpHOJIOTHYECKHE: CXOJACTBA M pa3iuuds HMOPHOHOB Pa3HBIX BHJIOB MO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHbIE, PYAUMEHTApPHBIE OPraHbl, AaTaBU3MBI.
MouekynsapHO-OMOXUMUYECKHE: CXOJICTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OIHMUYECKUX
MyTeHl y BCEX OPraHru3MOB.

OpomoronHas Teopus Y. Jlapsuna. [Ipeanocbuiku BO3HUKHOBEHHS JapBUHU3MA. J[BIKYIIME CHIIBI
BONMIONIMKM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIPU OTPAHUYEHHOCTH PECYpPCOB,
HeonpeaenéHHas U3MEHYMBOCTh, 00pb0a 3a CyIeCTBOBaHHE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust sBoonnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomtonusd. [lonmynsiuus kak eIMHULIa BUAA U S3BOJTIOLUH.

JBuxymue cuibl ((hakTopbl) SBOJIONWH BUAOB B Mmpupoie. MYyTallMOHHBINM Tpolecc |
KOMOWHATHBHAs U3MEHYUBOCTH. [loMyIsIIMOHHbBIE BOJIHBI U Apeiid reHoB. M3omsius u Murparus.

EctectBeHHBII 0TOOp — HaMpaBIsIOMUN hakTop BOOIHUHA. DOPMBI ECTECTBEHHOTO 0TOOpA.



[Tpucnoco6IeHHOCTh OPraHM3MOB KakK pe3yibTarT 3BoJiouuH. Ilpumepsl mnpucrnocobmeHui y
Opranu3MoB. ApoMop(O3bl U UANO-a AT TAIIH.

Bun u Bunoobpazosanue. Kputepuu Buma. OcHoBHBIE (hopMBbl BUI000pa30oBaHus: reorpapuieckoe,
9KOJIOTMYECKOE.

MakposBomtoriust.  DopMbl  9BoNfOUMH:  (puieTHUeckas,  JUBEPreHTHAas, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMoCTh SBOJTIOIIHHL.

[IpoucxoxxaeHue OT Hecnelualn3upoBaHHbIX MHpeakoB. IIporpeccupyromas —crneunamu3anus.
AnanTtuBHas paguanus.

JdemoHcTpaumnu:

[optpetst: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkenp, .
Miromnep, A. H. Ceseprios.

Tabmuuer u cxembl: «Pa3BuTHe OpraHM4eckoro Mmpa Ha 3emiiey, «3apOAbIIU TO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukc», «DopMbel OoppObI 3a cyliecTBOBaHUE», «EcTecTBEHHBIM 0TOODY,
«MHoroo0pa3ue copToB pacteHui», «MHorooOpasue nopoj KUBOTHBIXY», «llonmynsauuny», «MyTanoHHas
W3MEHYUBOCTHY, «Apomopdossly, «anoamantanum», «OOmas gereHepanusy, «J[Bxymme CHITbI
sBomonuny, «Kaprta-cxema wmapmpyra nyremectsusi Y. Jlapunay, «bopsba 3a cymiecTBOBaHHEY,
«IIpucnocobiieHHocTh  opranm3mMoBy»,  «['eorpadmyeckoe  BHa00OpazoBaHUE»,  «IKOJOTHUECKOE
BHI000pa30BaHUEY.

O6opynoBaHue: KOJUIEKLNS HACEKOMBIX C Pa3IUYHbIMU THIIAMH OKpacKH, HaOOp IJIOJIOB U CEMSH,
kosutekuusi «IIpuMepsl 3alIUTHBIX MPUCHOCOONIEHUN y KUBOTHBIX», MOJAeNb «OCHOBHBbIE HANpaBICHUS
IBOJIIONHHY, 00bEMHAA MOENb «CTpOEHHE FOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, KoJuleKIus «DOpMBbI COXPAaHHOCTH HCKOMAEMbIX MUBOTHBIX U
pacteHuii», Mmozenb anumkanus «llepekpéct xpoMmocomy», BiIaxkHble IpenapaTsl «Pa3BuTre HaceKOMOroy,
«Pa3BuTHe IATYIIKKY, MUKpOTIpernapaT «Jpo3oduna» (HopMa, MyTaiuu (GOpMbI KPBUTLEB U OKPACKHU Tea).

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

JlabopaTtopHnas padota Ne 1. «CpaBHEeHHE BHAOB 110 MOP(OIOTUUECKOMY KPUTEPUIOY.

JlabopaTopnast padotra Ne 2. «OnucaHue TPUCHOCOOJICHHOCTH OpraHW3Ma U €€ OTHOCHUTEIHHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE )KU3HU HA 3emuie.

JloHayuHble MpEACTaBICHUS O 3apOKICHUU >KU3HU. HaydHble rumnoTe3sl BOSHUKHOBEHMSI KU3HU Ha
3emiie: abroreHe3 M maHcrnepMus. XUMAYECKasi IBOJIIOLMA. AOUOTeHHBIN CUHTE3 OPraHUYEeCKUX BEIIECTB
U3 HEOPraHMYeCKHX. DKCIEPUMEHTAIbHOE MOATBEPKICHUE XUMHUYECKOW 3BONIONMHM. HauanmbHble STambl
ouosornueckoid sBosoruu. I'unoreza PHK-mupa. ®opmupoBanme MeMOpaHHBIX CTPYKTYp |
BO3HHUKHOBEHHE MPOTOKJIETKHU. [lepBbie KIETKU U UX 3BOMIONUSA. DOPMUPOBAHUE OCHOBHBIX TPYII JKUBBIX
OpraHU3MOB.

Pa3Butne xu3Hu Ha 3emie mo spaMm U mepuojam. Karapxei. Apxelickas W MPOTEPO30HCKas APHI.
[laneosolickas »pa u €€ mepuoabl: KeMOPHICKUI, OpPIOBUKCKUN, CHUIYPHUICKHI, JEBOHCKHIA,
KaMEHHOYT'OJIbHBIN, IEPMCKUM.

Me3zo3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, IOPCKUNA, MEJIOBOM.

KaiiHo30lickas pa u €€ nepuoipl: NajJeoreHOBbIN, HEOT€HOBBIN, AaHTPOIIOT€HOBBIM.

XapakTepucTuKa KIUMara W TeOJIOTMYECKHX TmpoueccoB. (OCHOBHBIE 3Talbl  3BOJIOLUU
PacCTUTENHFHOTO M KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHHil U >KMBOTHBIX. [losiBIeHHe, pacuBeT u
BBIMHPAHUE TPYIMI )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCKOTO MHpa Kak OTpaKeHHE 3BOIIOUUHU. OCHOBHBIE CUCTEMATHUYECKUE TPYIIIBI
OpraHU3MOB.

DBOJIIOIMS YeJIOBEKa. AHTPOMOJIOTHS Kak Hayka. Pa3BuTue mnpencTaBlieHUM O MPOUCXO0KICHUU
yenoBeka. Meroabpl M3yuyeHUsi aHTpomnoreHe3a. C(CxoJcTBa M pa3jauyusl 4YeJlIOBEKa M KUBOTHBIX.
CucremaTueckoe NOoJIOKEHUE YEI0BEKa.



JBmwxkymie cuibl (pakTopbl) aHTpomoreneza. HacnmeacTBeHHass M3MEHUMBOCTh M €CTECTBEHHBIN
ot6op. O01ecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYAUNA TPY/Ia, MBIIIJICHUE, PEYb.

OcHOBHBIE CTaJUMU M BETBU 3BOJIOLUU YEJIOBEKA: aBCTpajonuTeku, YenoBexk ymenslid, Yenosek
IpsAMOXo i, Yenosek HeanaepTanbckuil, Yenosek pazymusiid. Haxoaku nckomaemMsIX OCTaTKOB, BpeMs
CYIIECTBOBAHMsI, O0JIACTh PAaCIPOCTPaHEHHsI, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYAUS.

Uenoseueckne pacbl. OcHOBHbIE OOJBIIME pachl: €BpoleoujHas (eBpas3uiickas), HErpo-
aBCTpaJIONIHAS (9KBATOpUAIIbHAS ), MOHTOJIOWAHAsS (a3MaTCKO-aMepUKaHCKast). YepThl MpUCIOCOOICHHOCTH
MIpe/ICTaBUTENEH YEIOBEYECKUX pac K yCIOBUSAM CyLeCTBOBaHUA. ENMHCTBO yenoBedyeckux pac. Kpuruka
pacusma.

JdemoHcTpaumnu:

[Moptpetsr: @. Pean, JI. [Tactep, A. U. Onapun, C. Mumnep, I'. FOpwu, Y. JlapBus.

Tabmuuer u cxembl: «Bo3nnkHoBeHne CONHEYHOW CHCTEMB», «Pa3BUTHE OPraHMYECKOrO MUPay,
«PactutenbHas kietka», «KuBoTtHas kietka», «l[lpokxapuornueckast kietka», «CoBpeMEHHas CHUCTEMa
OpraHMyYecKkoro mupa», «CpaBHEHHE aHATOMUYECKMX YepT CTPOCHHS 4YeJIOBEKa MU YeJOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa TMaJEOHTOJIOTUYECKHX HAXOJOK IIPEIKOB COBPEMEHHOTO YEIOBEKa»,
«/peBHenmue moan», «Jpesaue moan», «[lepBpie COBpeMEHHBIE JIIOAN», «HeTI0BEYECKHE paChD».

Ob6opynoBanue: mynsku «l[IpoucxoxxaeHue yenoBeka» (OIOCThI aBCTPAJIONUTEKA, NMUTEKAHTPOIIA,
HeaHJepTaliblla, KpOMaHbOHIIA), CJIENKA WM U300pakeHHs KaMEHHBIX OpYIHUil MepBOOBITHOIO YeIOBEKa
(kamMHU-"OTIIIEphl, pyOua, ckpebia), reoxXxpoHojoruyeckas tadnuia, Komiekuus «DopMbl COXpaHHOCTH
MCKOIAEMBbIX )KUBOTHBIX U PACTCHHID.

JlabopaTopHble M NpaKTH4ecKue padoTbi:

[Ipaktuueckass pabora Ne 1. «l3ydyeHme HCKOTIAEMBIX OCTATKOB PACTEHUW H I>KUBOTHBIX B
KOJUTEKIIHSIX).

DKCKypcHsi «IBOJIIONMS OPraHMYEeCKOro wMupa Ha 3emie» (B €CTeCTBEHHO-HAYyYHBIM HWIIH
KpaeBeTUECKHN My3€ei).

Tema 3. Opranusmbl U OKpY:KaOIIas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJadyd M pa3lesibl 3KOJOTMU. MeTOonbl SKOJOTMYECKUX HCCIICIOBaHUM.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OPraHU3MOB: BOJIHAs, HA3EMHO-BO3/1YyIlIHAS, TOYBEHHAs, BHYTPUOPTraHU3MEHHasI.

Okonoruueckue Gaxtopsl. Kinaccudukamus skonoruueckux GakTopoB: abUOTHUECKHE, OUOTHYECKHE
U aHTponoreHHsle. JelicTBUe 3K0I0rndecknx (hakTopoB Ha OPraHU3MBbIL.

Abuotuueckue (GaxkToOpbl: CBET, TemIepaTypa, BiakHOCTb. dDortomepuonusm. llpucnocobienus
OpPraHU3MOB K JIEHCTBHUIO a0HMOTHYEeCKNX (haKTOpOB. bruosornueckue purMel.

buotnueckue dakropsl. Buabl OHOTHYECKHMX B3aMMOJCHCTBHIA: KOHKYPEHIUS, XUIIHUYECTBO,
cum6buo3 u ero Qopmbl. Ilapazutusm, Koomepauus, MyTyalu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO,
HaxJICOHWYeCTBO). AMEHCanu3M, HEHUTpanu3M. 3HaueHWe OMOTHYCCKUX  B3aMMOJICHCTBHH  JUISA
CYIIIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU Monyasiuud. OCHOBHbIE NMOKA3aTeNld NOMYJSIIUU: YUCIEHHOCTb,
IJIOTHOCTb, POKJIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUrpanusd. J[MHaMuKa YKMCICHHOCTH MOMYJALMN U €€
peryianus.

JdeMoHcTpanum:

IToptpetsl: A. I'ymbonbar, K. @. Pynbe, 3. I'ekkens.

Tabmuuelr um cxemsl: kapta «llpupomubie 30HbB 3emium», «Cpeabl OOMTaHUS OPraHU3MOBY,
«Doronepuoausmy, «llomymsuun», «3aKOHOMEPHOCTH pPOCTa YHUCICHHOCTU MOMYJISLUH WH(PY30pUHU-
Tyhenbkny, «[lumesslie nenm.

JlabopaTopHbie H IPaKTHYeCKHe PadOThI:

JlabopatopHass pabora Ne 3. «Mopdooruueckue OCOOCHHOCTH pAacTeHUH M3 pa3HbIX MECT
oOUTaHUSD.



JIaboparopHas pabota Ne 4. «BrnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYyCay.

[TpakTraeckas padorta Ne 2. «[loac4€T MIOTHOCTH MOMYJISIIMA PA3HBIX BUIOB PACTCHHIN.

Tema 4. Coo0mecTBa U IK0JOTHYeCKHE CHCTEMBbI.

CooOrmectBo opranm3mMoB — OuorieHo3. CTpyKTypsl OHOIICHO3a: BHIOBasi, MPOCTPAHCTBEHHAS,
Tpoduueckas (numieBas). Bunsi-noMmunantel. CBS3u B OMOIICHO3E.

Okonoruveckne cucTtembl  (dkocucteMmbl). IloHatme 00 93kocucreMe U OHOTEOINCHO3E.
OyHKIIMOHAIBHBIE KOMIOHEHTHI 3KOCHCTEMBI: TPOJIYLEHTHI, KOHCYMEHTHI, peayleHThl. KpyroBopor
BEIIECTB U MOTOK PHEPTUHU B dKocHucTeMe. Tpoduueckue (MUIIeBbIe) YpOBHU KOCUCTEMBI. [InmieBbie nenu
n cetn. OCHOBHBIE TIOKa3aTeNIH SKOCHUCTEMBI: OMOMAacca, MPOIYKIHUS. OJKOJOTHMYECKHE ITHPAMUIBL:
MPOIYKIMH, YACICHHOCTH, OMomMacchl. CBOMCTBA IKOCHUCTEM: YCTOWYMBOCTB, CAMOPETYIISINS, Pa3BUTHE.
Cyxkueccus.

[Ipupoanble  3KocHCTEMBL.  DJKOCHUCTEMBI O03€p UM peK. OKOocUCTeMa XBOMHOIO  WiIH
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE ~ 3KOCUCTEMBI.  ATpO3KOCHCTEMBI.  YpOoskocucTteMbl. buonormueckoe u
X031CTBEHHOE 3HAUE€HUE arpOIKOCHCTEM H YPOOIKOCHCTEM.

buopaznooOpazue kak ¢akrop ycrolumBOoCcTH dKocucTeM. CoxpaHeHHe OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emie.

VYuenne B. U. Bepnanckoro o O6uocdepe. I'panuibl, coctaB u cTpykrypa Ouocdepsl. Kusoe
BemecTBO u ero (yHKiuu. OcoOeHHOCTH Omocdepbl Kak TI00albHOM JIKOCHUCTEMBI. J[nHaMHuueckoe
paBHOBecHe U oOpaTHasi cBsI3b B buocdepe.

KpyroBopoTs!l BemecTB U OMOT€OXMMUYECKHE IMKIIBI AJIEMEHTOB (yriiepoja, a3oTa). 30HATBHOCTh
ounocdeppl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuectBo B Omocdepe 3emud. AHTpONOTeHHBIE W3MEHEHUsI B Owocdepe. [nmobambHbIe
9KOJIOTUYECKHE MPOOIEMBI.

CocymiectBoBanue MpUpoAbl M uenoBedecTBa. CoxpaHeHue OHMOpa3HOOOpa3us Kak OCHOBaA
ycrounBoctu Ouocgepsl. OCHOBa palMOHATIBLHOTO YIPAaBICHUS MNPUPOAHBIMU pecypcaMH U HX
ucnoJib3oBanue. J{oCTHKeHNs: OMOJIOTUH U OXPaHa MPUPO/IBL.

JdemoHcTpaumnu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnanckuid.

Tabmusr u  cxemsl: «[lumessie nenu», «buoneno3: coctaB u cTpykTypa», «lIpupoansie
coobmectBa», «lenu nurtanus», «Ikonoruueckas nupamuna», «buocdepa u yenoBek», «IKocucTema
IIMPOKOJIIUCTBEHHOTO Jiecay, «IDKOCHUCTeMa XBOWHOro Jecay, «buoieHo3 BoAoéMay, «ATpPOLEHO3Y,
«[IpumepHbIe aHTPOTIOTeHHbIE BO3JICHCTBUS HAa IPUPOAY», «BaskHeHIne UCTOYHUKY 3arps3HEHHs BO3/1yXa
U TPYHTOBBIX Boa», «llouBa — BaxkHelmas cocraBistomas Ouocdepon», «PakTopbl Aerpagaliu MoYBy,
«[TapaukoBeiii >pdext», «DakTopsl paAMOAaKTUBHOTO 3arpsizHeHUs Ouochepb», «OOmas cTpykTypa
ouocteps», «Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3kpaH Ouocheps», «Kpyrosopot
yriaepoaa B ouocdepe», «KpyroBopot a3oTa B IpHpoOaL».

O6opynoBanue: Mojenb-anuivkanus «Tunuunble OHOLEHO3BI», TrepOapuii  «PacturenbHbIe
coobmiecTBa», koJutekiuu «buoneHo3y», «BpenuTenu BaKHEHUIIMX CEIbCKOXO3SHWCTBEHHBIX KYIBTYpY,
repOapuy M KOJUICKIIMM PACTEHUH W KUBOTHBIX, MPUHAATEKAIINE K Pa3HBIM HKOJIOTUYECKUM TpPyIIaM
onnoro Buaa, Kpacnas kuura Poccuiickoit dexnepanuu, u300pakeHUs OXpaHSIEMbIX BHIOB PacTeHUN U
KUBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 BMOJIOTM HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHU A

Cornacao ®I'OC COOQO, ycranaBiuBalTCcs TpeOOBaHUSA K pe3ylbTaTaM OCBOSHHS O0YJarOIMHUCS
MPOrpaMM CpeIHEro o0IIero 00pa3oBaHUs: TMIHOCTHBIM, METAIIPEAMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType JNMYHOCTHBIX pe3yJIbTaTOB OCBOEHUS NpeameTa «buosorush BBIIEIEHBI CIETYIOLUE
COCTaBJISIOLIME: OCO3HAHNWE OOYYAIOIIMMUCS POCCUICKON IpakJaHCKOM HAEHTUYHOCTU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOATEIBLHOCTH U CaMOOIIPENEICHNIO0, HAIMYME MOTUBALUU K O0y4eHHIO0 OMOJIOruH,
LIE€JICHANIPaBJICHHOE DPA3BUTHE BHYTPEHHUX YOEKJEHHUI JINYHOCTM HAa OCHOBE KIIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPAAULIMHA pa3BUTHs OMOJIOTMUYECKOTO 3HAHMSI, TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIIuXcs
PYKOBOJICTBOBATbCSI B CBOEH J€ATEILHOCTU 1IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKaMH, IPUCYILIUMU CUCTEME
OMOJIOTMYECKOro 00pa30BaHusl, HAIMYUE IKOJIOTUYECKOTO MPAaBOCO3HAHMS, CIIOCOOHOCTU CTAaBUTh LENU U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE PE3YyNbTAaThl OCBOEHUsS mNpenMmera «buonorus» nocTuraroTcsl B €AMHCTBE y4eOHOW U
BOCITUTATENIbHOM JEATENIbHOCTH B COOTBETCTBMU C TPAJUIIMOHHBIMH POCCHUMCKMMH COIIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH M JTYXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMHM, MPUHATHIMU B OOIIECTBE MpaBWIaMU U
HOpPMaMH{ TOBEACHUS U CHOCOOCTBYIOT IpoOIleccCaM CaMOIO3HaHMs, CaMOBOCIIMTAaHUS U CaMOpa3BUTHS,
pa3BUTUS BHYTPEHHEN MO3UIIMH JIMYHOCTH, NATPUOTU3MA, YBAXKEHHS K 3aKOHY M IIPABOIOPSIJIKY, YETIOBEKY
TpyZJa U CTaplIeMy MMOKOJIEHHIO, B3AUMHOTO YBaXKEHUS, OEPEKHOT0 OTHOUICHUSI K KYJIbTYPHOMY HACI €TI0
Y TPaJUIMSAM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, Npupoae U OKpYKaroIlen cpee.

JIMYHOCTHBIE pE3yJabTaThl OCBOEHMsI Y4eOHOro mnpeamera «bBHOJOTHsS» JOJKHBI OTpPaXkaTh
TOTOBHOCTh U CIIOCOOHOCTh 00y4aroIuxcsi pyKOBOJACTBOBATHCA CPOPMHUPOBAHHON BHYTPEHHEH MO3UIMEH
JMYHOCTH, CUCTEMOH LIEHHOCTHBIX OPUEHTALUH, TO3UTUBHBIX BHYTPEHHUX YOEKIEHNH, COOTBETCTBYIOIINX
TPAIULMOHHBIM IIEHHOCTSIM POCCUIICKOrO OOLIeCTBa, pPACHIMPEHHE JKU3HEHHOTO OIbITa U  OMbITA
JESTEIIBHOCTH B IPOLIECCE Pealu3allii OCHOBHBIX HAIPABJICHUN BOCIIMTATENBHON NEATENBHOCTH, B TOM
4HCJIE B YACTHU:

1) rpakIaHCKOro BOCIMTAHUS:

C(OPMHUPOBAHHOCTh T'PAXKJAHCKOM MO3ULUHM OOy4Yarolerocss Kak aKTHUBHOTO M OTBETCTBEHHOIO
YJIeHa POCCUICKOro 00IeCTBa;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX IPaB ¥ 0043aHHOCTEH, yBaK€HHE 3aKOHA U IIPABOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JEATEIBHOCTH IIPHU CO3JaHUM Y4eOHBIX IIPOEKTOB, PELICHUU
y4eOHBIX U [T03HABATEIbHbIX 33/1a4, BHIIOJIHEHUN OMOJIOIMYECKHX 3KCIIEPUMEHTOB;

CIOCOOHOCTh ONPENEIATh COOCTBEHHYIO MO3HIIMIO [0 OTHOIIEHUIO K SBJICHUSAM COBPEMEHHON KHU3HU
H OOBICHATD €€;

YMEHHUE YYUTHIBATh B CBOUX JECHCTBHUAX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aMMO/ICHCTBUS JIIOJICH
C pa3HbIMU YOEXICHUSAMH, KYJIbTYPHBIMHU [IEHHOCTSIMHU M COLIUATIBHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B IPOLIECCE COBMECTHOI'O BBIIOJHEHHS YU€OHbIX, I03HABATEIbHbIX U
UCCIIEIOBATENIbCKUX 3aJau, YB@KUTEJIBHOTO OTHOIIEHUS K MHEHHUIO ONIOHEHTOB IpHU OOCYXICHUU
CIIOPHBIX BOMPOCOB OMOJIOTHUECKOTO COJIEPKAHMS;

TOTOBHOCTH K TYMaHUTapHO! W BOJIOHTEPCKON JESTENBHOCTH;

2) NaTPpHOTHYECKOI0 BOCIIUTAHNSA:

Cc(OPMHUPOBAHHOCTh POCCUICKON I'pakJaHCKOW MACHTUYHOCTH, NATPUOTU3MA, YBAKEHHS K CBOEMY
HapoJy, 4yBCTBAa OTBETCTBEHHOCTHU Iepe PoauHOM, rop0oCTH 3a CBOM Kpai, cBOXO PoauHy, CBOM S3BIK U
KYJIBTYPY, IPOIIJIOE U HACTOsIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHHE K IPUPOJAHOMY HACIEANIO ¥ NMaMATHUKAM IPUPOJIBL, TOCTHXEHUSIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;



CIIOCOOHOCTh OIIEHUBATh BKJIAQJ POCCHUICKMX YUY€HBIX B CTAHOBJICHHE M pa3BUTHE OWOJIOTHH,
MMOHMMAHMs 3HAYEHUS] OMOJIOTMM B TO3HAHWU 3aKOHOB MPUPOJBI, B KU3HH YEJIOBEKAa M COBPEMEHHOTO
0O0IIIECTBA;

ueiHass yOekIEHHOCTh, TOTOBHOCTh K CIYKCHHIO U 3ammre OTeuecTBa, OTBETCTBEHHOCTh 32 €r0
cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUICCKOTO ITOBEICHHS;

CIIOCOOHOCTh OIICHMBATh CHTYAallMI0 W TPHHUMATH OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

OTBETCTBEHHOE OTHOUIEHHME K CBOUM pOJUTENSM, CO3JaHHUI0O CEMbU Ha OCHOBE OCO3HAHHOIO
MPUHATUA LICHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaauLUsIMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOYAs ICTETUKY OBbITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTRBA,
cropTa, TpyzAa, OOIIECTBEHHBIX OTHOIICHHMIA,

MMOHUMAaHHUE SMOIMOHAIBHOTO BO3ACHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMJIEHUE TMPOSBIIATH KayecTBa
TBOPUYECKOMN JTMYHOCTH;

5) ¢usnuyeckoro BocnuTaHHMS, (POPMHPOBAHUS KYJLTYPbl 310POBbSl M J3MOLHOHAJBHOIO
O0/1aronosy4us:

MOHMMAaHWE W peau3alus 30POBOTO0 M Oe30macHOro oOpa3a KW3HH (3J0pOBOE THUTAHUE,
coOJTI0/IeHe TUTUEHUYECKHUX MPABIII M HOPM, cOaTaHCUPOBAHHBINA PEKUM 3aHATHN U OT/ABIXA, PETYISpHAS
(u3uvecKass aKTHBHOCTh), O€pEXHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY
(buznYeCcKOMy U IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE IIEHHOCTH NPaBWJI WHIUBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOTO TMOBEACHUS B
CUTYaIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHHE TOCEACTBUNA U HEMPUATHS BPEAHBIX MPUBBIYEK (YHIOTPEOIEHHUS AJIKOTrOJIsl, HAPKOTUKOB,
KypeHHs1);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHBHOW JEATEIbHOCTH TEXHOJOTMYECKOW U COLMAIBbHON HaIpaBJIEHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBIMIOJIHATH TAKYIO IEATEIbHOCTB;

MHTEpPEC K pa3indHbIM cdepaM npodecCHOHANBHON NesITeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oymymieit mpodeccuu u peann30BbIBaTH COOCTBEHHbBIE )KU3HEHHbIE TUIAHBI,

TOTOBHOCTh U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BAHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3KOJIOrHYeCcKOro BOCIIUTAHUA:

HKOJIOTHYECKHU IIeJIeco00pa3Hoe OTHOLIEHHE K MPUPOJIe KaK MCTOYHUKY KU3HU HA 3eMJie, OCHOBE €&
CYIIECTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJIOTHMUECKON KyIbTYpHI: IPHOOPETEHHE OMbITAa MJIAaHUPOBAHUS IMOCTYIKOB U
OLIEHKH UX BO3MOXHBIX TIOCJIEJICTBUNA JIUIsl OKPY>KAIOLIEH Cpeibl;

OCO3HaHHKE TTI00aTHHOTO XapaKTepa SKOJOTHYECKHX Po0iieM U MyTel UX pelieHus;

CIOCOOHOCTh HCIIOJIB30BaTh MPHOOpeTaeMble MpU HM3YYEHUH OHOJIOTMM 3HAHUS M yMEHHUS TpU
pemieHnd TpoOieM, CBS3aHHBIX C palMOHaJIbHBIM MPHUPOAOINONIB30BaHHEM (COOMIOIEHNE TPaBHII
MOBEJICHUsI B MPUPOJE, HAMPABICHHBIX HAa COXPAaHEHHE PABHOBECHS B JKOCHCTEMaX, OXPaHy BHJIOB,
IKOCUCTEM, OHochepsl);

aKTUBHOE HENpUITHE ACUCTBUM, NPUHOCSIIIUX Bped OKpYXKalolleld NPUPOJHON Cpele, yMEHue
MPOTHO3UPOBATh HEONATONPHUATHBIE OSKOJOTHYECKHUE TMOCIEICTBUS MPEANPUHUMACMBIX JCUCTBHA U
MpeAOTBPALLATh UX;



HaJIMYME€ Pa3BUTOrO HKOJIOTMUYECKOTO MBILUIEHHUS, SKOJIOTMYECKON KyJIbTYpBhI, ONbITa AECATEIbHOCTU
9KOJIOTMYECKOM  HANpaBJIEHHOCTH, YMEHHUS  pPYKOBOJCTBOBaTbCS HMMHU B  II03HABATEJIbHOMH,
KOMMYHHMKaTUBHOM M COLMAJbHON INPAKTUKE, FOTOBHOCTH K YYaCTUIO B INPAKTUYECKON [EATENbHOCTU
9KOJIOTHYECKOW HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
1 OOILECTBEHHOM MPAKTHKH, OCHOBAHHOTO HA JUAJIOTe KYJIbTYpP, CIIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO
MeCTa B MOJUKYIbTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOM KYJIbTYpbl KaK CPEICTBAa B3aUMOJECHCTBUSI MEXIY
JIIOJIbMU U NTO3HAHUS MUPA;

MOHMMAaHUe crienuGuKr OMOIOTHN KaK HayKH, OCO3HAHUs €€ PO B (GOpMUPOBAHUH PAIMOHATIHHOTO
HayYyHOTO MBIIIJICHUS, CO3JaHUU LIEJIOCTHOTO MPEJCTaBICHUsS 00 OKpYKAIOLIEM MHpPE KaK O €IUHCTBE
MPUPO/IbI, YEJOBEKa M O0IIEeCTBa, B IMO3HAHWU NPUPOJTHBIX 3aKOHOMEPHOCTEH M pelleHuu Mpoliem
COXpPaHEHHUS MPUPOJHOTO PABHOBECHS;

yOEeXKAEHHOCTh B 3HAYMMOCTH OHMOJIOTHMHU ISl COBPEMEHHOM NMBHJIM3ALMU: OOECHeYeHUss HOBOIO
YPOBHS Pa3BUTHS MEIUIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTHI, CIOCOOHBIX pelIaTh PECypCHbIE
npoOeMbl pa3BUTHS YEIOBEUYECTBA, MOKMCKA MyTEH BBIXOJA U3 TJ00ANbHBIX SKOJIOTMYECKHX MpoOiIeM U
ofOecrieyeHUs Iepexoja K YCTOMYMBOMY pa3BUTHIO, PAlIOHAJIBHOMY HCIOJIb30BAHUIO TPUPOIHBIX
pecypcoB U (popMHPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHHH OMOJOTMYECKUX 3HAHUM B II€NIAX MOBBIIIEHHUS 00IIEH KYIbTYpBI,
€CTECTBEHHO-HAyYHOM TIpaMOTHOCTH, KaK COCTaBHOW 4YacTH  (PYHKIMOHAJIBbHOM  I'pPaMOTHOCTH
o0yJarommxcsi, GoOpMUPYEMOU MPU U3YICHUH OMOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB MO3HAHUS, UCIIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIOJb30BATh IOJIydaeMble 3HAHUA M aHaIM3a U OOBACHEHMS SBJICHUH OKPYXKAIOLIEr0 MHUpa U
MPOUCXOJAIIUX B HEM H3MEHEHUH, yMEHHUE JenaTb OOOCHOBaHHBIE 3aKJIIOYEHHS Ha OCHOBE Hay4HBIX
(GaKTOB U UMEIOLIUXCS AHHBIX C IEJIBIO MIOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUSA A PELIeHHs MpoOieM B
pEaJIbHBIX KU3HEHHBIX CUTyalUsIX;

OCO3HAHME LIEHHOCTH HAay4yHOM JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIIATH IPOCKTHYIO H
HCCIIEI0BATENIBCKYIO ACATEIbHOCTh HHIMBUIYAIIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HENPEPHIBHOMY O00pa30BaHUIO M caMOOOPa30BaHUIO, K AKTHBHOMY
MOJIy4EHHUIO HOBBIX 3HaHUH 110 OMOJIOTMH B COOTBETCTBHUHM C )KU3HEHHBIMU MOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIbTATbBI

MetanpeaMeTHble pe3ylbTaThl OCBOEHUS yueOHOro npeamera «buonorusy BKIIOYAIOT: 3HAYMMbIE
wis  GOpPMUPOBAHUS  MHUPOBO33PEHHUS  OOydaloIUXCd  MEKIUCHUIUIMHAPHBIE  (MEXIPEIMETHbIC)
oOlIeHay4YHbIEe TOHSTHS, OTpPa)kalolIMe ILEJOCTHOCTh HAaydyHOH KapTHHBI MHUpa U CHElU(UKY METOJOB
MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, SHEPrus, sIBJICHUE, MpOIlecc, CHCTEMa,
Hay4yHbId (PaKT, NPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsl, HCCIeIOBaHHe, HaOII0JeHHE,
W3MEpeHue, OKCIepUMEHT U JAPYruX), YyHUBEpcalbHbIe Yy4eOHble JeicTBUs (TIO3HaBaTENbHbIE,
KOMMYHHKaTHBHBIE, PEryIsATUBHBIE), oOecneunBaromue GopMUpoBaHrue PyHKIIMOHAIBHON IPaMOTHOCTH U
COIIMANIFHOM KOMIIETEHIIUH OOYyYaloNIMXcsi, CHOCOOHOCTh OOYYaOIIUXCSl MCIOIb30BaTh OCBOEHHBIE
MEXJIUCUUITMHAPHBIE, MHPOBO33PEHUECKHWE 3HAHHWS W YHHUBEpCalIbHbIE YyueOHBbIE JIEHCTBUSA B
MM03HABATENbHOM U COI[MATBHON MPAKTHKE.

MetanpeaMeTHbIE pe3ylbTaThl OCBOCHHUS MPOTPAaMMBI CpelHEro oOmero oOpa3oBaHUS JOJKHBI
OTpPAXKATh:

OBiajieHHe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH e CTBUIMU:

1) 6a30BbIe JIOTHYECKHE ICHCTBUS:



CaMOCTOSTENIbHO (POPMYITMPOBATh U aKTYaJIU3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

HCI0JIb30BAaTh TP OCBOCHHUM 3HAHUM NPUEMBI JIOTMUECKOTO MBIIIJICHUS (aHaiu3a, CUHTE3a,
CpaBHEHHMsI, Kiaccuukanuu, 0000IIeHNs), PACKPHIBATh CMBICI OMOJOTMYECKHX MOHATHH (BBIACIATH MX
XapaKTepHbIEe IPU3HAKHU, YCTAHABIINBATD CBSI3U C IPYTMMHU MOHATUSAMH);

ONpPENENATh LENU JEATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX JOCTUKEHMS, COOTHOCUTH
pE3yJBTaThl JESATEIBHOCTH C TOCTABJIEHHBIMU LIESAMY;

MCIOJIb30BaTh OMOJIOTHYECKUE TIOHATHS J1s1 00bICHEHHS (PAKTOB M SABJICHUN )KUBOM MTPUPOIBI;

CTPOUTb JIOTUYECKHE PpACCYXACHUS (MHIYKTUBHBIE, JAEAyKTHBHbIC, IO AHAJIOTMM), BBIABIATH
3aKOHOMEPHOCTH U TIPOTHUBOPEYHsT B PACCMATPUBACMBIX SBJICHUAX, (OPMYJIMPOBATH BBIBOABI U
3aKJIFOUEHUS;

MIPUMEHSTh CXEMHO-MO/IENIbHBIE CPECTBA ISl MPEACTABICHUS CYLIECTBEHHBIX CBA3EM U OTHOIIEHUN
B M3Y4ae€MbIX OMOJIOTUYECKUX 00BEKTAX, a TAK)KE IPOTUBOPEUHI PA3HOTO PO/ia, BBISIBJICHHBIX B Pa3IMUHBIX
MH(OPMALMOHHBIX HCTOYHUKAX;

paspabaTeiBaTh IIJJaH pELIEHUS MpoOJeMbl € YYETOM aHajdu3a MMEIOIIMXCS MaTepHalbHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JESITEIBHOCTb, OLIEHUBATh COOTBETCTBUE DPE3YJbTATOB II€JIIM, OIICHUBATh
PHUCKHU NOCIEACTBUN NESATENBHOCTH;

KOOPJIMHUPOBATH U BBINOJIHATH pabOTy B YCIOBUSAX PEAIbHOTO, BUPTYAJIbHOTO U KOMOWHHUPOBAHHOTO
B3aMMO/ICHCTBHS,

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE A CTBHSA:

BJIaJIETh HABBIKAMU  Y4e€OHO-HCCIIEOBATENbCKOM M  TMPOEKTHOW JIeATENbHOCTH, HaBbIKAMU
paspelieHus npooieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOHMCKY METOJIOB pEIIECHUs
MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJ0B MO3HAHUS;

UCIOJb30BATh PA3JIMYHbIC BUABI AEATEIBHOCTHU IO MOJIYYEHUIO HOBOTO 3HAHMs, €r0 UHTEPIIPETALUH,
IpeoOpa30BaHUI0 M NPHUMEHEHHIO B YUEOHBIX CHUTyalUsAX, B TOM 4YHCIE IPU CO3JaHMM Y4E€OHBIX U
COLIMANIBHBIX MPOEKTOB;

(dopMupOBaTh HAy4HbIl THUII MBILIUICHUS, BJAJETh HAYYHOM TEPMMHOJIOTHEH, KIIOYEBBIMU
MOHATUSAMH U METOJAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIEC 33Jaul B 00pa30BaTENIbHON AEATEIBHOCTU U JKU3HEHHBIX
CUTYaLUsX;

BBISBJIAT IPUYUHHO-CJIEICTBEHHBIE CBSA3M U aKTyaJM3UPOBaTh 3a/ady, BbIABUIaTh TUIOTE3y €€
peleHus, HaxOAUThb apryMEHThl JUIsl JI0Ka3aTelIbCTBA CBOUX YTBEpXKJICHUH, 3alaBaTh MapameTpbl U
KPUTEPHH pELLCHHUS;

aHAJIM3UPOBATh IOJIyYEHHbIE B XOJ€ PELICHMs 3a/laud pe3yibTaThl, KPUTHUECKH OLIEHUBATh HUX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIH OTIBIT;

OCYLIECTBIATh LIEJCHANPABICHHBIM TOUCK IE€peHOca CpEeACTB U CIOCOOOB  JIECTBUA B
po(hecCHOHANBHYIO Cpeay;

YMETh MEPEHOCUTh 3HaHUS B I03HABATEIbHYIO U IPAKTUYECKYIO 00IACTH KU3HEAEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUT'aTh HOBBIE WJEH, MPEAJIaraTh OPUTMHAIBHBIE MOAXOJbl M PElIeHHs, CTaBUTh MPOOIEeMbl U
3aJ1a4i, JOIYCKAIOUIUE aJIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OpPUEHTUPOBATHCSI B PA3IMUHBIX HMCTOYHHMKAX HMHpOpManuu (TEKCTe y4eOHOro mocoOusi, Hay4HO-
MOTMYJISIPHOM JTUTEpaType, OMOJOTHUECKUX CIOBAPSIX U CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WntepHere), aHanu3upoBaTh HMH(OPMAIUIO pa3NUYHBIX BUIOB U (OPM MPEICTABICHUS, KPUTHUECKU
OLICHMBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUHBOCTD;



(bopMynHUpOBaTh 3aMPOCH U MPUMEHATh PAa3JIMYHbIE METOJBI MPHU MOUCKE U 0TOOPE OMOIOTHUECKON
nHbOopMaKY, HeOOXOIMMO [T BBITIOJIHEHHUS YU4eOHBIX 33/1a4;

npuoOpeTaTh  ONBIT  HUCMOJB30BaHUS  MH()OPMALMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHA,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3IHMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANBHYIO (OpMY MpENCTaBICHHUs OHOJOTHYECKOW HH(pOpManuu
(cxembl, rpaduku, AUArpamMMBbl, TAOJIHUIIBI, PUCYHKH H JPYroe);

UCIOJb30BaTh HAYYHBIN S3BIK B Ka4eCTBE CPEICTBAa Npu paboTe ¢ OHoIoTHUecKoil mHpopManuei:
MPUMEHATh XUMUYECKHe, (PU3MUECKUe W MaTeMaTWYecKHe 3HAKM M CHMBOJIBI, (GopMynbl, abOpeBuatypy,
HOMEHKJIATYpY, UCTIOI30BATh M MPEOOPA30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISATHOCTH;

BJIAJICTh HAaBBIKAMH DPACMO3HABAHWS M 3alIUTHl WHGpOpManuu, WHOOPMAIMOHHON Oe30MacHOCTH
JMYHOCTH.

OgJiajieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUAMU:

1) o61enue:

OCYIIECTBIISITh KOMMYHHKAIIMM BO BCEX cdepax >KHM3HH, aKTHBHO YYacTBOBATh B JIMAJIOTE WIIH
IMCKYCCHH TIO CYIIECTBY OOCYXTaeMOW TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh CYXICHUS
OTHOCHTEIIFHO BBITIOJTHEHUS TpeIIaraeMoi 3a/laud, Y9UTHIBATh MHTEPECHI M COTJIACOBAHHOCTH IMO3MIIHA
JIPYruX y4aCTHUKOB JIMAJIOTA WM JIUCKYCCHH);

pacrio3HaBaTh HEBepOalbHBIE CpEACTBAa OOIICHWS, TMOHWMAaTh 3HAYCHHWE COIMAJBHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHUsI KOH(DIMKTHBIX CHUTYyallMd, YMETh CMSTYaTh KOHQUIMKTHI W BECTH
MIEPErOBOPHI;

BJIQJIETh PA3IMYHBIMH CIIOCO0aMM OOIIEHHS W B3aWMOJICHCTBHS, NMOHMMATh HAMEpPEHHsS JPYIHX
JIO/ICH, TPOSIBISTh YBAKHUTEIBHOE OTHOIIIEHHE K COOECeTHUKY M B KOPPEKTHOH (opme dopmynupoBaTh
CBOM BO3PaXCHHS,

Pa3BEPHYTO W JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCTIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasl eATeIbHOCTD:

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHAMBHIYATbHON PabOTHI MPH PEIICHUN
OnosIoTMUecKoi  TpoOIemMbl, OOOCHOBBIBATH  HEOOXOJUMOCTh TMPUMEHEHHS TPYNHOBBIX  GopM
B3aMMOJICHCTBUS NIPH PEIICHUN Y4eOHOH 3a/1a4H;

BBIOMpAaTh TEMaTHKy W METOJIbI COBMECTHBIX JEHCTBUH C y4éTOM OOIMUX WHTEPECOB W
BO3MO’KHOCTEH Ka)KJOTO YiICHA KOJUICKTHBA;

MIPUHUMATh 1M COBMECTHOM JIESTEILHOCTH, OPTraHU30BhIBATh U KOOPIMHUPOBATH JIEHCTBHS 1O €&
JOCTI)KEHHUIO: COCTABIIATH TUIAH JCHCTBHIA, PACIIPECIISATh POJIM C YIETOM MHEHUI YIaCTHHKOB, 00CYKIaTh
pe3yIbTaThl COBMECTHOM PaOOTHI;

OIICHUBATh KA4eCTBO CBOETr0 BKJIAJa M KAXKIOIO y4acTHHKAa KOMaH/Ibl B OOIIMI pe3yibTaTr o
pa3pabOTaHHBIM KPUTEPHUSIM;

npe/ylaraTh HOBBIE TPOCKTHI, OICHUBATh WM C TO3WIMH HOBHM3HBI, OPHUIHHAJIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETHUECKOE TOBEJACHUE B PAa3IMYHBIX CUTYAIMSX, MPOSBISATH
TBOPYECTBO M BOOOpaKCHUE, ObITh HHUITUATHBHBIM.

OgJiajieHne YHUBEPCAJIbHBIMY PEeryJsiTHBHBIMH el CTBHSIMU:

1) camoopraHu3amnus:

UCIOJb30BaTh OMOJIOTUYECKUE 3HAHUS JUIS BBISBIECHUS NpOOJEeM M UX PELICHHS B KU3HEHHBIX U
YYEOHBIX CHTYaIIUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 11eJIEBbI€ U CMBICIIOBBIE YCTAHOBKU B CBOMX JIEHCTBHSIX
U TIOCTYIKaX MO OTHOILIEHUIO K )KUBOM MPUPOJIE, CBOEMY 3/J0POBBIO U 3/J0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENbHYIO JEATEIBHOCTD, BBISABIATH MPOOJIEMBI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 3a7]a4ll B 00pa30BaTEIbHON eI TEIbHOCTH U )KU3HEHHBIX CUTYALIUsAX;

CaAMOCTOSITEJIBHO COCTaBJIATh IUIAH pEHICHUs MNpoOJeMbl ¢ y4ETOM HUMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;



JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacmMpATh paMK1 y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

Jie7IaTh OCO3HAHHBIN BHIOOD, apIyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLICHUBATh MPHOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO IUPOKOH 3PYAULIMU B Pa3HBIX 00JacTAX 3HAHUM,
IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENIbHBIN U KyJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD, OLICHUBATh COOTBETCTBHE
pe3ynbTaTOB LEISIM;

BJIAJICTh HABBIKAMH TI03HABATEIFHOM pe(IeKcHH Kak OCO3HAHWS COBEPHIAEMBIX JCHCTBHHA U
MBICTUTEIBHBIX IPOIECCOB, UX PE3YAbTATOB U OCHOBAHUH, HCIIOJIL30BATh MPUEMBI peIICKCUU ISl OLIEHKH
CUTYallH, BbIOOpa BEPHOT'O PELLEHMUS;

YMETh OLIEHUBATH PUCKHU M CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKECHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'MX IIPU aHAJIU3€E PE3yNIbTaTOB ACSITEIBHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, TOHMMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB JIEATEIBHOCTH;

MIPU3HABaTh CBOE MPaBO U MPABO APYIUX HA OLINOKHU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUHU IPYrOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpenmetHbie pe3ynbraThl ocBoeHus nporpammbl COO mno Ouosiornu Ha 0a30BOM YpOBHE BKIIIOYAIOT
cienuduveckue s y9eOHOro npenmera «bruosiorusy HaydHble 3HAHUS, YMEHHSI M CTIOCOOBI ICHCTBHIA 110
OCBOCHHIO, WHTEPIpETAIMA U TPEOOpPa30BAHHUIO 3HAHWH, BHUIBI ACATEIBHOCTH TIO TOJYYECHUIO HOBOTO
3HaHUS ¥ TPUMEHEHHUIO 3HAHWUH B PA3JIMYHBIX yYEOHBIX CHTYallUsX, a TaKKe B PEalbHBIX KHU3HCHHBIX
CUTYallUsIX, CBSI3aHHBIX C OMOJOrHei. B mporpamme mpeaMeTHbIe pe3ylbTaThl MPEICTaBICHBI TI0 ToJlaM
00y4eHHS.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS ydyeOHOro mnpeamera «buomorus» 6 10 Knacce nOMKHBI
OTpaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTMH B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B ()OPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHOH KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHUS,
0 BKJAJle POCCHMCKHX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (DYHKIMOHAIBLHOU
IPaMOTHOCTH YEJIOBEKA JIJIsl pEIICHUsI )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJICPIKAHHE OMOJIOTUYECKUX TEPMHHOB U MOHATUI: KHU3Hb, KIIETKA, OPraHU3M,
MeTabonau3M (0OMEH BeIIeCTB M IMPEeBpAllEHHE SHEPruu), roMeocTa3 (camMoperymnsiusi), ypoBHeBas
OpraHu3aIusl )KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHHE (PENPOAYKIIHS), HACICICTBEHHOCTh, U3MEHUUBOCTD,
POCT ¥ pa3BUTHC;

yYMEHHUE U3JIaraTh OMOJIOTUYECKUE TEOpHH (KJICTOYHAs, XPOMOCOMHAs, MyTallHOHHAS, [ICHTPaIbHAS
norMa MoJieKyisipHoit Omonorun), 3akoHbl (I. Mennensa, T. Moprana, H. . BaBunoBa) u yuenus (o
[IEHTPaxX MHOTO00Opa3usl ¥ MPOUCXOKIACHUS KyIbTYpHBIX pacTeHuil H. . BaBuioBa), onpenensats rpaHullbl
WX PUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BJAJIETh METOJAMH HAy4yHOTO MO3HAHUS B OHOJOTHU: HAONIOJIEHUE U OMHCAHUE >KUBBIX
CHCTEM, MPOLIECCOB U SBJICHUI, OpPraHU3allMsl U MIPOBeIeHUE OMOJIOTUYECKOTO IKCTIEPUMEHTA, BBIIBHIKCHHE
TUTOTE3bl, BBISIBIEHWE 3aBHUCHUMOCTH MEXIY HCCIEIyeMbIMH BETUYMHAMU, OOBSCHEHHE TMOIYYCHHBIX
pEe3yNbTaTOB, HCIONB30BAHHBIX HAy4YHBIX TOHATHUH, TEOpHUl W 3aKOHOB, YMEHHE JeNaTh BBIBOJBI Ha
OCHOBaHUU TOJYYCHHBIX PE3YIbTATOB;

YMEHHE BBIJCNIATH CYIIECTBEHHBIE TMPU3HAKH BHPYCOB, KIETOK TPOKAPHOT U DYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IPOIECCOB: OOMEHa BEIIECTB U



MIPEeBPAIEHUS YJHEPTHH B KJIETKe, (POTOCHHTE3a, TUIACTUYECKOTO M SHEPreTUIECKOr0 0OMEHa, XeMOCHHTE3a,
MHUTO3a, ME03a, OIJIOJOTBOPEHHUS, PAa3MHOKEHHSI, MHAUBHIyaTbHOTO Pa3BUTHSI OpraHu3Ma (OHTOreHE3);

YMEHHE TPUMEHSATH MOJYYCHHBIC 3HAHUS JJIsi OOBSICHEHUSI OMOJIOTUYECKUX MPOIECCOB U SBICHUH,
JUI TIPUHATUS MPAKTUYCCKUX PEIICHUN B MOBCEJIHEBHON JKW3HU C IENBI0 oOecreueHus 0e30TacHOCTH
CBOETO 3JIOPOBBSI U 3JI0POBbS OKPYXKAIOIIUX JFOJCH, COOJIOACHHS HOPM TPAMOTHOTO IIOBEJICHUS B
OKpYKaroIIel MPUPOIHON cpeie, MOHNMaHUe He00X0JMMOCTH HCIIOJIb30BaHUS JOCTHKCHUI COBPEMEHHOM
OMOJIOTHH U OMOTEXHOJIOTHH TSl pAIMOHATLHOTO MTPUPOIOTIONB30BAHUS;

YMEHHE peIllaTh JJIEMEHTapHbIC T'€HETHUYSCKHE 3aJa4yd Ha MOHO- W JUTHOPHIHOE CKpEIIUBaHUE,
CIICTUICHHOE HACJICIOBAaHUE, COCTABJISITH CXEMBl MOHOTHOPHJIHOTO CKPCIIUBAHUS IS TPEICKa3aHUs
HACJICIOBAHUS TIPU3HAKOB Y OPTAaHU3MOB;

YMEHHE BBIMOIHITH JTA0OPATOPHBIE M MPAKTHYECKUE PAOOTHI, COONIONATh MpaBWiIa MpH padoTe ¢
y4eOHBIM 1 J1a00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHYICCKH OIIEHUBATH M MHTEPIPETUPOBATH HHPOPMAIIHIO OUOJIOTHYECKOTO COACPIKAHMS,
BKJTFOUAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 Pa3MYHBIX MCTOYHUKOB (CpEICTBA MAaccoBOW WH(pOpMAIUH,
HayYHO-TIOMYJISIPHBIE MAaTepPHallbl), JTUYCCKUE aCIeKThl COBPEMEHHBIX WCCIEAOBaHUNA B OHOJIOTHH,
MEJUIIHE, OMOTEXHOJIOT UM,

yMEHHE CO03/1aBaTb COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias OHOIOTHYECKYIO
WH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO HCIIOJIB30BATh MOHATHIHBIHN ammapaTr OHOJIOTHH.

[IpenMeTHBIC pPE3yNbTaTBl OCBOCHHUS ydeOHOro mnpenmera «buosorus» 6 11 Knacce NOJKHBI
OTpaXkath:

c(OPMHUPOBAHHOCTH 3HAHHIA O MECTE M POJIM OMOJIOTHUHU B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B JOPMUPOBAHNN COBPEMEHHOMN €CTECTBEHHO-HAYYHOUW KapTHHBI MHpa U HAYIHOTO MHUPOBO33pPEHUS,
0 BKJIQJIE POCCHMCKUX W 3apyOe)KHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (DYHKIIHMOHAIHHOM
IrPaMOTHOCTH YeJIOBEKa JJIsl pelIeHHsl )KU3HEHHBIX 33/1a4;

YMEHHE pacKpblBaTh COJIep)KaHWE OWOJOTMYECKUX TEPMHUHOB U TOHATHI: BUJA, MOMYJSIUS,
reHoOH, HBOJIOIMA, ABMXKYIIHE CHIBI ((paKTOPhl) DBOJIOIHMH, TPUCIOCOOICHHOCTh OPraHU3MOB,
BHUJI000pa30BaHue, SKOJIOTHUECKHEe (PAKTOPBI, SKOCUCTEMA, MPOIYLIEHThI, KOHCYMEHTBI, PEAYLIEHThI, [EMH
MUTaHMsI, SKOJIOTUYECKast MUpaMuIa, OMoreorieHo3, onocdepa;

yMEeHHe H3j1araTh Ouosioruueckue teopuu (dBomronoHHas Teopus Y. [lapBuHa, cuHTeTHuYecKas
TEOpHs SBOJIIOIMU), 3aKOHBI U 3aKOHOMEpHOCTH (3apoablimieBoro cxoicrBa K. M. bapa, uepenoBanus
IJIaBHBIX HampaBiieHud u myted sBotonuu A. H. CeseproBa, yuenus o 6uochepe B. W. Bepnanckoro),
OTPEEINATh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMaM;

yYMEHHE BIaJIeTh METOJaMH Hay4yHOTO IMO3HAHUS B OHOJIOTHMU: HAOJIOIEHUE U OINMCAHUE >KUBBIX
CHCTEM, MPOLIECCOB U SIBJICHUI, OpraHu3allys 1 MpoBeieHne OUOIOTHYECKOr0 SKCIIEPUMEHTA, BBIABIKEHUE
TUIOTE3bl, BBISIBICHUE 3aBHCHUMOCTH MEXIY HCCIEIyeMbIMU BEIUYMHAMU, OOBSCHEHHE MOIYYCHHBIX
pE3yNbTaTOB, MCIOJBb30BAHHBIX HAYYHBIX TOHSATHH, TEOpUH W 3aKOHOB, yMEHHUE JeJaThb BBIBOABI Ha
OCHOBAHUU TMOJYYCHHBIX PE3YIbTATOB;

YMEHHE BBIJICNATh CYIIECTBEHHbIE TMPU3HAKU CTPOCHHUS OHUOJOTHMYECKUX OOBEKTOB: BHUJOB,
MOMYJSIIIUM, MPOIYHEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOr€OLIEHO30B M HKOCHUCTEM, OCOOEHHOCTH
MPOLIECCOB:  HACJEJICTBEHHON  W3MEHYMBOCTH, €CTeCTBEHHOTO  0TOOpa,  BUA000pa3oBaHUS,
MPHUCTIOCOOIEHHOCTH OPraHU3MOB, JIEHCTBUS IKOJIOTHUECKUX (PaKTOPOB HAa OpraHU3MBI, IEPEHOCA BEIIECTB
M TOTOKA DJHEPrUM B OSKOCHUCTEMAaX, AHTPOTOTEHHBIX HM3MEHEHHH B JKOCHCTEMax CBOEW MECTHOCTH,
KpYroBOpPOTa BEILIECTB M OMOT€OXUMUYECKUX IIUKIIOB B Ouocdepe;

yYMEHHE TPUMEHATH MOJTY4YEeHHbIE 3HAHUS A7 OOBSCHEHUS OMOJOTMUYECKUX MPOIECCOB U SBICHUM,
JUI TIPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM JKM3HU C IENbI0 oOecrieueHus 0e30MmacHOCTH
CBOET0 3JI0OPOBBSI U 3JI0POBbS OKPYXKAIOUIUX IOJEH, COOMIOACHHS HOPM TPAMOTHOTO TIOBEJICHHUS B
OKpYKarollel MPUPOAHOH cpelie, MOHMMaHUe He0OXO0JMMOCTH HCTIOIb30BaHUS JOCTIKEHUN COBPEMEHHOM
OMOJIOTHH JIJIs1 PallMOHATILHOTO MPUPOIOTIONB30BAHUS;



yYMEHHUE pellaTh 3JIeMEHTapHble OMOJIOTHYECKUE 3a/1auM, COCTAaBIIATH CXEMBbI IepeHOCa BEUIECTB U
SHEPTrUM B SKOCUCTEMAaX (LIeTH MUTAHUS);

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M NPAKTHUECKHE pabOThl, COOMIOAATh MpaBHia MpH paboTe ¢
y4eOHBIM 1 JIabOpaTOpHBIM 000PYAOBaHUEM;

YMEHHUE KPUTHUYECKH OLIEHUBATh M MHTEPIPETHUPOBATH UHPOPMALIMIO OMOJIOTHUECKOTO COJICPKAHMUS,
BKJTIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHMS M3 Pa3IMYHBIX MCTOYHHKOB (CPEACTBa MaccoBOil MHpopmanmu,
HAy4YHO-TIOMYJISIpHBIE ~ MaTepHalibl),  paccMaTpUBaTh  TIJOOAJbHBIE  AKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (JOPMHUPOBATH 110 OTHOMICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO03/1aBaTb COOCTBEHHBIC MHUCHMEHHBIC M YCTHBIE COOOIIEHHUs, 00001as OHOJIOTHYECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOJIB30BATh NOHATHIHBIN armapaT OHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
bu6moreka [IOK
2 JKuBble cucTeMbl U UX OpraHu3alus 1 0.5 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
X i : 1
3 WMUYECKUH COCTAaB U CTPOCHHUE KIIETKU 8 0.5 httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6 0.5
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE bubmuorexa [JOK
5 5 0.25 1
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U M3MEHUYNBOCTD 8 1 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
Cenexuusi opranu3MoB. OCHOBBI bu6mmoreka [JOK
7 3 0.25
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 4



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

11 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS ONOJIOT U 9 1.25 1 bubnmorexa LOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 1 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
. 1
3 OprasH3Mbl i OKpyKAKOIa: Cpera > 05 https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U SKOJIOTHYECKHE CUCTEMBI 9 0.5 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3EPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 3.25 2.5



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

IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoaudecTBO 4acoB

Jara uzydenus JJ1eKTPOHHBIE
Ne nugposbie
Tema ypoxa Konrpoububie | IlpakTHyeckue
n/n Bcero 6 5 o0pa3oBaTe/ibHbIE
padoThI padoTsI Mo dakT pecypest
nnaHy
bub6mmoreka [{OK
1 buonorus B cucreme Hayk 1 5.09 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpaxTrueckas padora Ne 1 Eu 1OK
HOINOTEKA
2 %! 1 0.5 12.09
«HMcmonp30BaHNe PA3IMYHBIX METOJIOB httos://m.edsoo.ru/8636122
MIPU U3YYCHUH OMOJIOTUYECKHUX
00BEKTOBY
buonorudeckue CUCTEMBI, TPOTIECCHI U
3 UX u3ydyenne. BxoaHas KOHTpoJIbHAs 1 0.5 19.09 bubmmorexa [OK
v ' g P ' ' https://m.edso0.ru/863e6564
pabota
4 XuMu4ecKui cocTaB KiIeTKd. Boja u 1 26.09 bubnuorexa [JOK
MUHEpPaJIbHBIE COJIA ' https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 b .C 3] 1 3.10
G, LOCTAB | CTPOCHHE BEKOB https://m.edso0.ru/863e6b72
depMeHThI — OUOJIOTHYECKUE
Kkaranus3aropsl. JlabopatopHas padota Ne
6 1 «U3 eHI/Ipe KaTaJIHEquZKoﬁ ’ 1 0.5 10.10 bubmorexa [IOK
yi ' ' https://m.edso0.ru/863e6b72
AKTUBHOCTH ()epPMEHTOB (Ha IMpUMepe
aMUJIa3bl WM KaTajaasbl)»
bu6mmoreka [JOK
7 I 1 17.10
YTIeBo bl JiumH et https://m.edso0.ru/863e6870
bu6mmoreka [JOK
8 H .ATD 1 24.10
YIJICHHOBBIC KHCTOTRT https://m.edso0.ru/863e6d5c



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

Hcropus 1 MeTO bl U3y4EHHUSI KIIETKU.

bubmuoreka [JOK

9 7.11
Knerounas teopus https://m.eds00.ru/863e6e88
10 KiteTka kak 1eiocTHas KuBasi CHCTeMa 14.11
CtpoeHune syKapuoTHYECKON KIIETKH.
JlaGopaTopHas padora Ne 2 «M3yueHue
PatopHat b o . bubmmorexa [{OK
CTPOEHUS KIIETOK PACTCHUM, )KUBOTHBIX,
11 oUBOB 1 GAKTEDHI T MIKPOCKOLIOM 0.5 21.11 https://m.edso0.ru/863e6ff0
P P A P https://m.edso0.ru/863e716¢
Ha TOTOBBIX MHKpPOTIpEIIapaTax u ux
OTICAHUE
OO6wmen BemectB uiu . KoHTpoapHas Bu6 10K
nonroTeKa
12 o "X 7| 0.5 28.11
paboTta 1o Teme ? MMHUYECKHHA COCTaB U httos://m.edsoo.ru/863e766¢
CTPOEHUE KIIETKH
bu6moreka [IOK
13 () . X 5.12
OTOCHIHTES. ACMOCHITES https://m.eds00.ru/863e7c98
bu6moreka [IOK
14 DHepreTUYecKuii oome 12.12
HEPTETHHECIAH OOMEH https://m.edso0.ru/863e7aae
’KuzHeHHBIN UMK KISTKU. [{enenue
KJeTku. Muto3. Jlaboparopnas pabota Eu6 10K
nonroTexa
15 Neo 3 «Habnronenue 03a eTKa 0.5 19.12
((HTADITIOACHIE MUTO3a B IUICTRaX https://m.edsoo.ru/863e7dc4
KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
buocunTes 6enka. Peaknus MmaTpuaHOTO bubnmuorexka [JOK
16 26.12
CHUHTE3a https://m.eds00.ru/863e796e
Tpancnsanus — OMOCHHTE3 Bu6 OK
17 oenka.KonTponsHas pabora 1o Teme 0.5 9.01 nommnoreka L{
" | https://m.edso0.ru/863e796e
KuznenesaTenbHOCTh KICTKU
bu6mmoreka [JOK
18 H — 16.01
CKIICTONHEIC (POPMBI KH3HH — BUPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [JOK
19 @DopMBI pa3MHOKEHUS OPraHU3MOB 23.01 https://m.edsoo.ru/863e81b6

https://m.edsoo0.ru/863e831e



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

bubmuoreka [JOK

20 Meiios 3001 https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJ1eTOK. OII01I0TBOPEHHE. BuGmorexa [IOK

21 Jlaboparopuas padota Ne 4 «3yueHue 0.5 6.02 httos://m.edsoo.ru/863e81b6
CTPOEHHS TMOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpOTIperiapaTax»

29 NHuBuayabHOE pa3BUTHE OPraHU3MOB. 0.95 13.02 bubnuorexa [JOK
Tecr. https://m.edso0.ru/863e8436

23 I'eHeTKa — Hayka O HaCJIEeICTBEHHOCTH 20.02 bubnuorexa [JOK
Y U3MEHYHBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACIIEIOBAHUS BuGmrorexa LOK

24 npu3HakoB. MoHOTrHOpUIHOE 27.02 httos://m.eds00.ru/863¢8878
CKpEIIMBaHNE

o5 JluruGpuHoe ckperuBaHie. 3aKoH 5 03 bubnuoreka [IOK
HE3aBUCHUMOI0 HACJIEAOBAHUS TPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HAcCIeI0BaHKUE MPU3HAKOB.

JlabopaTtopHnas padota Ne 5 «M3y4ueHue

26 pe3ynbTaTOB MOHOTHOPHUIHOTO U 05 12.03 bubnuoreka [IOK
JTUTHOPUTHOTO CKPEIIUBAHUS Y https://m.edso0.ru/863e8c60
Jp030¢ Il Ha TOTOBBIX
MHKpOIIpenapaTax»

97 I'enetuka nosa. Hacnenopanue 19.03 bubmuoreka [JOK
MPU3HAKOB, CUEIUICHHBIX C MTOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnencrsenHas
n3MeHUnBOCTb. JlabopartopHas padota Ne
6. U3yuenne MmoauduKkamoHHON BuGmiorexa LIOK

28 MU3MEHUUBOCTH, IOCTPOCHUE 0.5 2.04

BAPUALIMOHHOTO Psfa U BapUALlMOHHOU
KpHUBOW»

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
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

HacnencrBeHHnast H'3MEHUYHUBOCTD.

29 Jlaboparopnas pabota Ne 7. «AHanu3 1 05 9.0 bubnmoreka [JOK
MyTaIui y Ipo30(UIibl HA TOTOBBIX ' ' https://m.edsoo.ru/863e8efe
MUKpOTIperapaTax»

bubmmoreka [{OK
r 1 16.04

30 cHeTita feroperd https://m.edso0.ru/863e8d78
KonTtponsHas pabota o Teme

31 «HacneacTBeHHOCTh U HI3MEHYHBOCTh 1 1 23.04
OpPTaHU3MOB»

bubmmoreka [{OK
.04

32 Ceneiuuns kak Hayka u npouece L 300 https://m.edso0.ru/863e9214

33 MeTOJII)IUI/I JOCTHOKEHUS CEJIEKIINU 1 0.95 205 bu6moreka [IOK
pacTeHuM U )KUBOTHBIX. TecT https://m.eds00.ru/863e9214

34 buoTexHosorus kak oTpacib 1 2105 bubmuorexa [JOK
[POM3BOJICTBA ' https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 3 4

I[TPOTPAMME



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Kontpoabusie | Hparririeckie u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 1 bubmorera [JOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUR 1 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Miripoososrotus . https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHasT
€MHHUIIAa BUJIA ¥ SBOJTIOITUH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 bubmorexa TOK
https://m.eds00.ru/863e99c6
«CpaBHEeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyIIHe CUitbl (3JIEMEHTApHBIC 1 bubnuoreka [JOK
(haKTOpHI) SBOJIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp ¥ €10 GOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 bubnunoreka [JOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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HeobOpaTumocTs 3BOTIOIUN

Ucropus xu3Hu Ha 3emiie 1 METOAbI

10 n
e€ u3y4eHus

11 ['mnoTe3bl NPOUCXOXKACHUS KUZHU bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6

12 PazButue xxu3HM Ha 3emMIie Mo spam U bubnuoreka [JOK
MepuoIam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATArbl YBOJTIOIUN
PaCTUTEIBHOTO U JKHBOTHOTO MHPA.

13 [IpakTnueckas padora Ne 1 bubnuoreka [IOK
«M3yueHune UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUICKITHASIX)

14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c

16 JBwxyimue cuiibl (hakTopsbl) bubnuoreka [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTa/IUU IBOJIIOLUU
YernoBeKa

18 YenoBeyeckue packl U MIPUPOTHBIE bubnunoreka [JOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBublit ypok. O6001IeHHE 110

19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»

20 DKoJIoTus Kak HayKa

21 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE bu6mmoreka [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsI

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas padota Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

22 ACTEHUM U3 Pa3HBIX MECT brbmmorexa [OK
p p https://m.edso0.ru/863eb10e
oburanus». JlaboparopHas padota
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa
bubmmoreka [{OK
23 buotnueckue dakTopsl
¢ P https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta
24 Ne 2 «Iloacuér mmoTHOCTH
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»
o5 Coo01iecTBa OPraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBIE MIOKa3aTeNIN YKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJIOTHYECKUE TTUPAMUJIBI.
= https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [TpupoaHBIE YIKOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
buocdepa — riodanbHas bubnuoreka [IOK
30
JKOCHUCTEMA 3eMITU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILLIECTBOBAHUS bubnunoreka [JOK

o6uocdepsl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B bnocdepe 3emin 1
33 CocyltiecTBoBaHUE IPUPOJIBI U 1 bubnuorexa [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHNE TEMBI
34 «Coo011IecTBa 1 YKOJIOTUYECKUE 1
CHCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus. O6mas 6uonorus, 10 kinace/ Cubornazos B.U., Aradponosa U.b.,
3axaposa E.T., O611ecTBO C OrpaHUYE€HHON OTBETCTBEHHOCTHIO «/[PODAY;

AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HNHTEPHET






