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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma mo 6uonoruu s 10 kmacca 6a30BOro ypoBHSI COCTaBIeHA HA OCHOBE:
- @enepanbHOl 00pa30BaTENFHON MPOrpaMMBI cpeHero odiero oopasosanus ot 18.05.2023 Ne371
- denepanbHOTO TOCYIAPCTBEHHOT'0 00pa30BaTeIbHOr0 CTaHAAPTa CPEAHEro oomero oopaszoBanus (YTB. MpuKa3oM MUHHUCTEpCTBa 00pa3oBaHus u Hayku PD ot 17 mas
2012 r. Ne 413) ¢ usmenenusamu Ha 12 aBrycra 2022 r.
- I[Ipukaza Munmnpocsemenus Poccuu ot 09.10.2024 Ne 704 «O BHeceHHMH M3MEHEHUH B HEKOTOpBIE MpHKa3sl MuHucTepcTBa npocsemienns Poccuiickoit deneparumy,
Kacaromuecs (enepaibHbIX 00pa30BaTEIbHBIX MPOrpaMM Ha4yajlbHOrO OOIero oOpa3oBaHMs, OCHOBHOTO 00IIEro oOpa3oBaHHUS M CPEAHEro OOIIEro o0pa3OBaHUS»
(3apeructpupoBano B Muntocte Poccun 11.02.2025 N 81220)
- IIpukaza MununcrepcTBa npocsemienus Poccuiickoit ®enepanuu ot 8§ okTsiOps 2025 r. Ne 729 «O BHeceHMM HW3MEHEHHH B HEKOTOpBIE MpHKa3bl MUHHCTEpCTBA
npocserienus Poccuiickoii deneparuu, kacarompecs GpenepaibHbIX 00pa30BaTeIbHBIX TPOrpaMM Ha4aabHOro 00IIero o0pa3oBaHus, OCHOBHOTO O0OIIIEro 00pa30BaHuUs
U CpeIHEero o0Iero oopa3oBaHus.
- [Ipukaza MunmnpocBemenus Poccun ot 10.11.2025 Ne 808 O BHeceHMH M3MEHEHHM B HEKOTOPHIE MPUKa3sl MuUHKCTEpCTBa TpocBerienns Poccuiickoit deneparumy,
Kacaromuecs (enepaibHbIX 00pa30BaTEIbHBIX MPOrPaMM HauaJbHOIO O0IIEro 00pa3oBaHus, OCHOBHOIO OOIIEro 00pa3oBaHUs U CPEIHEro 00IIero o0pa3oBaHusl
- [Ipukaza Munnpocsenieaust Poccun ot 08.05.2026 Ne 316 «O BHecennn n3MeneHnid B [1opsimok opraHu3aiid U OCyIIECTBICHUS 00pa30BaTEbHON MEATENHHOCTH 110
OCHOBHBIM 00I11€00pa30BaTeIbHBIM MIPOrpaMMaM - 0Opa30BaTEIbHBIM IIPOrpaMMaM HayallbHOrO OOIIEero, OCHOBHOI'O OOIIEro M CpeaHero o0Imero o0pa3oBaHWUS,
YTBEpXKACHHBIN MpHKa3zoM MuHucTepcTBa npocsemenns Poceniickoit deneparuu ot 22.03.2021 Nol15»
- OcHOBHOM 00111€00pa30BaTeNbHON pOrpamMmbl cpenHero oobiiero oopasosanns MAOY UYepeuinesckoi COILI
- Yuebnoro miana pumrana MAOY Uepsumepckoir COILl «AkusipoBckas COIll», yrBepxaeHHoro npukazom aupexkropa Tpodumosoit C.A. ot 29.08.2026 roga Ne
127-O/1 u cornacoBannoro 28.08.2026 rona Ha 3aceqanuu Y npasistomiero cosera MAOY UYepsuiesckoit COILI nporokon Nel2
- [Iporpammer Bociutarnst MAQOY UYepsumerckoit COILL

ITpu pa3paboTke MpOrpaMmel 1O OHOJIOTUH TEOPETHUYECKYIO OCHOBY IUISl ONPEAENEHHs MOAXO0A0B K (hopMHPOBAaHHUIO colepskaHus yueOHoro mpeamera «buomorns»
coctaBmIH: KoHIlenTyansHbIe monoxeHnss ®I'OC COO o B3anMO00yCIIOBICHHOCTH IIEJICH, COMEPKaHM, PE3yIbTaTOB O0yUEeHUS U TPpeOOBAHUI K YPOBHIO IMOATOTOBKH
BBIITYCKHUKOB, IOJOKEHUS 00 OOIMX MEIsIX M NPHHIMIIAX, XapaKTEepH3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeqHero odmiero odpaszoBaHus B Poccuiickoit
denepanyu, a TaKKe MOJIOKEHUS O crenuduke OHONOTHH, €€ 3HAYeHWH B MO3HAHWH KMBOW NPHPOABI M OOECIEUEHHH CYIISCCTBOBAHHS UYEIOBEYECKOTO OOMIECTBA.
CornacHo Ha3BaHHBIM TIOJIOKEHHSIM, OIIPEIETIEHb OCHOBHBIE (PYHKIIUH ITPOTrPaMMBI 10 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo 6monornu AaéT mpeAcTaBIeHHUE O MENsIX, 00 00mIeil cTpaTeruu 0OydeHus, BOCITUTAHUS U Pa3BUTHS OOYUaAIONINXCS CPEACTBAMH YUEeOHOTO MpeaMeTa
«buonorus», omnpenenser 00s3aTeNbHOE MPEAMETHOE COAEPXKAHUE, €ro CTPYKTYPY, paclpeneleHue 1o pas3jeliaM M TeMaM, PEeKOMEHIYeMYIO ITOCIeIOBATEIbHOCTD
U3y4deHHs y4eOHOro Marepuaja ¢ Y4E€TOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTHKH 00pa30oBaTENBHOIO IIPOIecca, BO3PACTHBIX OCOOEHHOCTEH
00yJarommxcsl.

B mporpamme mo OHOIOrMH TakkKe YYHWTHIBAIOTCS TpPeOOBAaHHS K IUIAHUPYEMBIM JMYHOCTHBIM, METAlpeJMETHBIM M HpPEIMETHBIM pe3ylbTataM OOy4YeHHs B
(hopMupOBaHUHM OCHOBHBIX BUOB y4eOHO-TI03HABATEIEHON NI TEIHbHOCTH/yIeOHBIX JEHCTBUI 00YUArOMIUXCsI TI0 OCBOSHUIO COMEPKaHUs OMOIOTHIEeCKOro 00pa3oBaHusl.

B mporpamme mo Omomormm (10-11 kmaccel, 0a30BBI YpOBEHB) peaM30BaH MPUHIIUI MPEEMCTBEHHOCTH B HM3YYEHHWH OWOIIOTWH, Onmaromapst demMy B HeW
NPOCMAaTPUBAETCS HAIIPABICHHOCTh HA Pa3BUTHE 3HAHUM, CBS3aHHBIX C ()OPMHPOBAHHMEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX OPHEHTAINH JIMYHOCTH,
9KOJIOTHYECKOTO MBIIIICHHS, TPEACTABICHHI O 37I0pPOBOM 00pa3e KM3HM U OEpEKHBIM OTHOLIEHHEM K OKpY)KaloIIed MpupoaHoi cpene. [loaTroMmy Hapsay ¢ H3ydeHueM
00IIEeONOIOTNYECKUX TEOPHH, a TaKXKEe 3HAHUH O CTPOSHUH KMBBIX CHCTEM Pa3HOrO paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HUX IPOIECCOB B IPOrpaMme IO
OWOIOTHH Y/ICIEHO BHHMAaHWE HCIONB30BAHUIO TOJYYEHHBIX 3HAHWH B TIOBCEIHEBHOW MXHM3HU JUIPEHICHHs NMPHUKIAIHBIX 3a/1a4, B TOM 4YHCJIe: HpoQ WIAKTHKH
HACJIEICTBEHHBIX 3a00J€BaHUI YeJIOBEKa, MEINKO-TEHETHUYECKOr0 KOHCYJIbTHPOBAHMs, OOOCHOBAHHS 3KOJOTHYECKH LEIecOO0pa3HOro MOBEACHHUS B OKpYXKaromieh
MPUPOAHON Cpene, aHalIn3a BIUSHUSA XO3SMCTBEHHOH NEATENbHOCTH YENOBEKAa Ha COCTOSIHME NMPHPOAHBIX M HCKYCCTBEHHBIX JKOCHUCTEM. YCHUJIEHHE BHUMAHHUS K



MPUKIAIHON HaMpaBIEeHHOCTH y4eOHOTo mpeaMeTa «buonorus» mpoauKToBaHO HEOOXOAMMOCTBHIO OOECIEUEHHs YCIOBHI ISl PEHICHUS OAHOW M3 aKTyalbHBIX 3ajad
HIKOJILHOTO OMOJIOrMYeckoro oOpa3oBaHus, KOTopas mpenanonaraeT (GopMupoBaHHE y OOydYalOMIUXCS CIHOCOOHOCTH aJalnTHPOBaTbCcs K H3MEHEHHMSM THHAMUYHO
Pa3BUBAIOILETOCS COBPEMEHHOTO MUDA.

Buonorust Ha ypoBHe cpeaHero oomiero oOpa3oBaHHs 3aHMMaeT BakHoe MecTo. OHa oOecrieunBaer (OPMHPOBAHHE Y OOydYalOMIMXCs MPENCTaBICHUH O HAYYHOH
KapTHHE MUpa, PacIIUpseT U 0000IIaeT 3HAHMS O XHUBOH MpUpole, € OTIIMYUTENBHBIX MPU3HAKAX — YPOBHEBOW OpraHU3aldd W IBOJIOIHH, CO3IAET YCIOBUS JUIA:
MO3HAHUS 3aKOHOB JKMBOW MPHUPOABI, GOpMUPOBaHUs (YHKIIMOHAIBHOW IPaMOTHOCTH, HABBIKOB 37I0POBOTO M 0€30IMacHOr0 00pasa >KU3HH, SKOJIOT MYECKOTO MBIIIIICHHS,
LIEHHOCTHOT'O OTHOUIEHUSA K KUBOW MPUPOJIE U YETOBEKY.

Bonbiioe 3HaueHne OMONOTHST UMEET TaKKe sl PEIeHHsI BOCIIUTATENFHBIX U Pa3BUBAIONIMX 3a7ad CPEAHEr0 o0Iero oopa3oBaHus, COUATN3ANNN 00yYarOIUXCs.
Uzyuenne O6uonorum obecriednBaeT yCioBHs il GOPMHUPOBAHUSI MHTEIUICKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX U MH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYIBTYPHI,
CIOCOOCTBYET MHTETpalliil OMOJIOTHYECKMX 3HAHWUK C TPEACTAaBICHUSMHU M3 JPYTHMX YYEOHBIX MPEIMETOB, B YaCTHOCTH, (pu3uMKu, XuMuM U Teorpaduu. HaspanHbie
MOJIOKEHUS O MpeJHa3HaueHNH y4eOHOTo TpeaMeTra «BUoJorus» COCTaBUIIM OCHOBY JUIsl ONpEJeNIeHHsl MTOAX0I0B K OTOOPY U CTPYKTYPHUPOBAHHUIO €ro COACPKaHUS,
MPEACTABIEHHOT0 B TPOrpaMMe 1Mo OHOJIOTHH.

Ot6op coaepkanus yueOHOro npeamera «bronorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C MO3UIUE KyJIbTypOCOOOPa3HOTO MOJXO0Jla, B COOTBETCTBUU C KOTOPHIM
o0ydarommecs JOJKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAYMMBIE JUIs1 (POPMHUPOBAHUS 00LIeH KyJIbTypHI, ONPEeNsIONIne a[eKBaTHOE ITOBEJCHUE YEIOBEKa B OKPYKaIOIIeH
MIPUPOIHON cpefie, BOCTPEOOBaHHbIE B TIOBCEIHEBHOM JKU3HM U MPAKTHUECKOU fesTenbHocTH. Ocoboe MecTo B 3TOM CHCTeME 3HAHUI 3aHUMAIOT 3JIEMEHTHI COMepKaHus,
KOTOpbIE CJIy)XaT OCHOBOH Juisi (hOPMHUPOBAHHUS IPEJACTABICHHA O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHpPAa M IICHHOCTHBIX OpPHUEHTAIMSIX JUYHOCTH,
CHOCOOCTBYIOIINX T'YMaHU3alMK OUOJIOrHYECKOr0 00pa30BaHusl.

3aHUMAIOT DJIEMEHTHI COJIEPXKaHUs, KOTOPbIE CIyXaT OCHOBOW Juisi (OPMHUPOBAHHS MPEACTABICHUH O COBPEMEHHOH €CTeCTBEHHO-HAy4YHOH KapTWHE MHpa U
[EHHOCTHBIX OPUEHTAIMX JINYHOCTH, CIIOCOOCTBYIONIMX T'YMaHH3aIUU OHOJIOTHIECKOT0 00pa30BaHHUS.

(hopmupoBaHue y 00ydJaIOUINXCS YMEHHH WIUTIOCTPUPOBATH 3HAUYEHUE OMONOTMYECKHX 3HAHUN B MPAKTHYECKOW NEATETFHOCTH YEOBEKa, PA3BUTHU COBPEMEHHBIX
MEITUITMHCKIX TEXHOJIOTHH M arpoOHOTEXHOIOTHH;

BOCITUTaHNE YOKIEHHOCTH B BO3MOKHOCTH TTO3HAHHUS YEIIOBEKOM JKHUBOMW MPHUPOIBI, HEOOXOMMOCTH OEpeXHOTr0 OTHOIICHUS K HEH, COOIONCHHS 3 THUECKUX HOPM
MIPH IPOBEACHNUN OMOJIOTHYECKUX UCCIIETOBAHHU;

OCO3HaHHUE IEHHOCTH OMOIOTHYECKUX 3HAHUM TSI MTOBBIIIIEHUST YPOBHSI SKOJIOTHYECKON KyIbTYPHI, A1 (POPMUPOBAHHS HAYIHOTO MUPOBO33PEHHUS;

MIpUMeHEHNe MPHOOPETEHHBIX 3HAHUNA ¥ YMEHUIl B TIOBCEIHEBHOW JKM3HU JUIS OIEHKH IOCIEICTBUN CBOEH JEATENbHOCTH IO OTHOIIEHHWIO K OKpYXKAIOIIed cpere,
COOCTBEHHOMY 3/I0POBBIO, 0OOCHOBaHWE M COOIIOIEHNE Mep MPO(PIIAKTUKH 3a00JIeBaHHN.

B cucreme cpenaero obmiero oopazoBanus yaeOHbIN peaMer «bruomorus», n3ydaeMblil Ha 0a30BOM YPOBHE, SIBISIETCS 0053aTEbHBIM YI€OHBIM ITPEIMETOM.

Juia nzydenus 6uonoruu Ha 6a30BOM ypOBHE cpeqHero obmiero oopazoBanusi B 10 kimacce orBoamtes 34 waca (1 gac B Henento)



I[eﬂTeJILHOCTb yYuurtelisa ¢ y4€ToOM NnporpaMmbl BOCITUTAHUSA

Fpa)l(ﬂaHCKOG BOCIIUTAaHUEC

(hopMHPOBaTh POCCHUCKYI0 TPaKTAHCKYIO HIACHTHYHOCTb, MPUHAUIGKHOCTh K OOMIHOCTH TpakaaH Poccuiickoii
Oenepaunu, K Hapoxy Poccun Kak HCTOYHUKY BIIAcTH B PoccuiickoM rocynapcTBe U CyOBEKTY ThICSYENETHEH POCCHICKOM
rOCYAapCTBEHHOCTH, M3yUeHHUE U YBaXKEHHUE MTPaB, CBOOO M 00s13aHHOCTEN rpakaannHa Poccuu;

ITatpuornueckoe BocnuTaHUe

BOCIIUTHIBATh JIIO0OBb K pONHOMY Kpato, PomuHe, cBOoeMy Hapoay, YBakK€HME K IpyruM Hapoaam Poccum;
HCTOPUYECKOE TpOCBelleHre, (GOPMHUPOBAHUE POCCHHCKOrO HAIMOHAIBHOIO HCTOPHYECKOrO CO3HAHHSA, POCCHICKOM
KyJbTYPHOH UICHTUYHOCTH;

JlyXOBHO-HPaBCTBEHHOE
BOCIIMUTAaHUE

BOCIIUTHIBATh Ha OCHOBE JYXOBHO-HPAaBCTBEHHOM KyJNbTYpbl HapoAoB Poccuu, TpaAWIIMOHHBIX PEIUTHN HApOAOB
Poccun, (GopmMupoBaHue TPaJUIIMOHHBIX POCCUMCKUX CEMEHHBIX IIEHHOCTEH; BOCIUTAHHE YECTHOCTH, J0OPOTHI,
MUJIOCEPNS, COTIEPSIKUBAHUS, CIIPABEIIMBOCTH, KOJUICKTUBH3MA, IPYKEITIO0US U B3aUMOIIOMOIIH, YBAKCHUS K CTAPIINM,
K NaMSTH NPEJKOB, UX BEPE U KYJbTYPHBIM TPaAUIIUsM;

DCTeTuYeCcKOe BOCIIUTAHUE

(hopMUPOBATH 3CTETHYECKYIO KYJIbTYPY Ha OCHOBE POCCHMCKHMX TPAIUIIMOHHBIX JYXOBHBIX I[EHHOCTEH, IMPUOOIIATh K
JIy4IIUM 00pasiiaM 0T€YeCTBEHHOTO M MUPOBOI'O UCKYCCTRA;

dusnueckoe BocuTaHue

(dhopMUpOBaTL KYJIBTYPY 3J0POBOr0 00Opa3a >KU3HH MU IMOIMOHAIBHOIO OJIArONoay4YHsl — pa3BUBaTh (PU3UUECKHE
CHOCOOHOCTH ¢ Yy4€TOM BO3MOXKHOCTEH W COCTOSIHHS 3JI0pOBbS, HABBIKOB 0€30IIACHOIO IMOBEICHHUS B IPHPOIHON MU
COIIMAJIbHOM CpeJie, UpE3BbIUAMHBIX CUTYaAlIHSIX;

TpynoBoe BoCIIUTaHHE

BOCIIMTHIBATh YBAXEHHWE K TPYAYy, TPYASIIUMCS, pe3yiabTaTaMm TpyAa (CBOErO W JAPYIHX JIO/EH), OpWeHTanus Ha
TPYIOBYIO JIEATENLHOCTh, TONydeHne NpOo(eccCHH, IUYHOCTHOE CAMOBBIpAXEHHE B IPOJYKTHBHOM, HPABCTBEHHO
JOCTOIMHOM TpyA€ B POCCUHCKOM OOIIECTBE, Ha JOCTHKEHHE BBINAIOIIUXCA pPE3YJIbTaTOB B INpPo¢ecCHOHANIbHON
JeSITEIbHOCTH;

DKOJIOTHYECKOE BOCITUTAHHUE

(hopMHPOBAThH HKOJOTUIYECKYIO KYJIBTYPY, OTBETCTBEHHOE, OEpeKHOE OTHOIIICHHE K TPUPOJIE, OKPYKAIoIIel cpene Ha
OCHOBE POCCHMCKHMX TPAJAWIIMOHHBIX ITyXOBHBIX IIEHHOCTEH, HABBIKOB OXPAaHBI, 3AIIUTHI, BOCCTAHOBJICHUS MPUPOJIBI,
OKpY>Kalolller Cpeipl;

Bocmuranne neHHocTen
HayJHOTO TO3HAHMS

BOCTIMTHIBATh CTPEMIJICHWE K TIO3HAHWIO Ce0sl W NPYyruxX JIojeH, MPHUpOAsl W OOIIECTBa, K IONYyYEHUIO 3HAHUU,
KaueCTBEHHOT 0 00pa30BaHUsl C YUETOM JIMYHOCTHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.




COJAEPXKXAHUME OBYYEHUSA

Tema 1. buoJiorust kak Hayka.

Buonorus xak Hayka. CBA3b OHOJIOTHH C O0IIECTBEHHBIMH, TEXHUUECKUMHU U IPYTUMH €CTECTBEHHBIMU HayKamH, (pruitocodueii, 3STUKON, SCTETUK 0N U mpaBoM. Poib
Ouonoruu B GOPMHUPOBAHUK COBPEMEHHOW Hay4HOH KapTHHBI Mupa. CucteMa OMOJIOrHYecKuX HayK.

Merop! IO3HAHUS KUBOM MPUPOABI (HAOIIOIEHNE, DKCIIEPUMEHT, ONMCaHKue, U3MEPEHHE, KITacCH(PUKAIUs, MOJETUPOBaHUE, CTATUCTHYECKas: 00paboTKa JaHHbBIX).

JdemoncTpanun:

IToptpersi: Y. Japsun, I'. Mennens, H. K. Konsios, Ix. Yorcon u @. Kpuk.

Tabmuis! 1 cxembl: «MeTo/Ibl TO3HAHUSI JKUBOH ITPHPOABD».

JlabopaTopHble U MPaKTHYeCKHEe PadoThI:

[paktuyeckas padora Ne 1. «Mcronb3oBaHue pa3InYHbIX METOJIOB NIPU U3YyYEHUH OHMOJIOTHYECKHX 00BEKTOBY.

Tema 2. )KuBble cucTeMbl M HX OPraHU3aI K.

JKusbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: ouonornu. OTiIndme )KUBBIX CUCTEM OT HEOPTaHUYECKOH MPUPOIBI.

CaoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHHU3alMyd OMOCHCTEM: MOJICKYJISIPHBIN, KJICTOYHBIN, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISIII HOHHO-BUIOBOM,
9KOCUCTEMHBIH (OMOreoleHOTHYECK ), OnochepHBIH.

JdemoncTpanumn:

Tabnuier u cxembl: «OCHOBHBIC PU3HAKH KU3HWY», «Y POBHH OPTaHU3AIMHN )KUBOU TIPUPOJIBD).

Oo6opynoBanue: momaens Monekynsl JJHK.

Tema 3. Xumnuecknii cocTaB M CTPOEHHUE KJIETKHU.

XUMHUYECKHUN COCTaB KIETKA. XUMHYECKHE 3JIEMEHThI: MAKpPOdJIEMEHTHI, MUKPO3JIeMEeHTHI. Boa 1 MuHepabHbIe BEIIeCTBa.

@DyHKIMK BOJBI U MUHEPAJIBHBIX BelllecTB B KiieTke. [lonnepxkanue ocMoTHueckoro OanaHca.

benku. CocraB u crpoeHue OGenKOB. AMHUHOKHCIOTHL — MOHOMEpH! OenkoB. He3aMeHHMble M 3aMEHUMBbIE aMHUHOKHUCIOTHI. AMHHOKHCIOTHBIM cocTaB. YPOBHHU
CTPYKTYpHI O€ITKOBOH MOJIEKYJIbI (IepBUYHAS, BTOPHYHAS, TPETUYHAS U YCTBEPTUYHAS CTPYKTYypa). XHMMUYECKHEe CBOHCTBA OenKkoB. bronornyeckue GyHKIMN OSIKOB.

@epmenTsl — Ononmorndeckne KataimmsaTopsl. CTpoeHue (epMmMeHTa: aKTWBHBIN IIEHTp, cyOcTtpatHas crnenupuuHocts. Kodepmentsl. Burammnusl. Otimmdms
(epMEHTOB OT HEOPraHUYECKUX KaTaJIu3aTOPOB.

YrieBoasl: MoHOcaxapuasl (TIIFOKO3a, puOoO3a ®W Je30kcupubo03a), AUcaxapuabl (caxaposa, JIAKTO3a) M TONMHCaxapuabl (Kpaxmall, TJIMKOTCH, I1eJUTI0I03a).
Bbronornueckue GyHKIUN yTIEBOIOB.

Jlunuper: Tpurmmnepuasl, Gochomunuasl, crepounsl. ['uapodunsHO-THAPOGOOHBIE CBOliCcTBa. bromorndeckne GpyHkunn munuao. CpaBHEHHE YTIIEBOIOB, OEIKOB
1 JIMIHJ0B KaK HICTOYHMKOB YHEPIHH.

Hyxnennossie kucnorel: JIHK 1 PHK. Hykneorunsr — moHOMepbl HykiIenHOBBIX KucioT. Ctpoenue u ¢ynknun JHK. Crpoenne u ¢dynxmmu PHK. Bumer PHK.
AT®: ctpoenue n GyHKITHH.

HuTonorust — Hayka o kierke. Kiierounas Teopust — mpumep B3aUMOJICHCTBHS H/eH U (DAKTOB B HAYYHOM MMO3HAHUH. METONBI H3YYEeHUS KIETKH.

Kirerka xak memocTtHas xuBas cucrema. OOmyie Mpu3Haky KIETOK: 3aMKHYTasl Hapy>KHast MemOpaHa, monekynbl JJHK xak renernmueckuii anmapart, cucteMa CHHTE3a
Oenka.

Tuner KIETOK: JyKapuoTHYecKas W mpokapuorudeckas. OcoOEHHOCTH CTPOGHHSA TPOKAPUOTHYECKOW KieTku. Kierounas creHka Oakrtepuii. CrTpoeHne
9YKapHOTUYECKOU KIeTKH. OCHOBHBIE OTIMYHS PACTUTENBH OH, )KUBOTHOW U TPUOHON KIIETKH.

[loBepxXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOUHAsl CTEHKA, TJMKOKAIMKC, MX ¢yHkuuu. [lnasmaruueckas memOpaHa, e€ cBoiictBa u (yHkumu. Llurormasma u eé
opraHouabl. OnHomemOpaHHble opraHouabl kierku: OIIC, ammapatr [Nonpmku, nmzocombl. IlomyaBTOHOMHBIE OpraHOMIBI KJIETKH: MHUTOXOHIPHH, IUIACTUABI.
[Ipoucxoxnenne MUTOXOHApUHM M Tuactud. Buapl minactua. HememOpaHHBIE OpraHOMIbl KIETKH: pUOOCOMBI, KJIETOYHBIH LEHTP, UEHTPHUOIN, PECHUYKH, KI'YTHUKU.
@DyHKINN OPraHOUJIOB KIIETKU. BKitoueHus.

Anpo — peryastopHblid HeHTp kieTku. CTpoeHue sapa: saepHasi 0007104Ka, KapHomia3mMa, XpOMaTrH, SAPIIIKO. XPOMOCOMBI.



TpaHcnopT BelecTB B KIIETKE.

JdemoncTpanun:

[optpertsi: A. JleBenryk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos, /Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel: «Pacnipenenenne XMMHUECKUX 3JIEMEHTOB B HEXXUBOU IpUpoze», «PacnpeneneHre XUMIYECKUX SIEMEHTOB B JKUBOW IIPUPOJE».

Tabmuupl u cxembl: «llepronuveckas Tabnuia XUMHYECKUX 3JIEMEHTOB», «CTpoeHHE MONIEKYNbl BoIbl», «brocunTre3 Oenka», «CTpoeHHE MONEKYIbl Oenkay,
«Ctpoenue ¢epmentay, «Hyknennosbie kucnotel. JJHK», «Crpoenne monekynbl AT®», «CTpoeHne 3yKapHOTHYECKOH KIEeTKH», «CTpOeHHE >KHBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKI», «CTpoeHue MPOKapruoTUYeCKol KIeTKH», «CTpoeHue sipa KIETKI», «Y TIIeBOABIY, «JIUmuabs.

O6opynoBaHue: CBETOBOH MUKPOCKOI, 000pYAOBaHHE ISl IPOBEJCHUS HAOIIOIeHUH, N3MEPEHUH, SKCIIEPIMEHTOB, MUKPOIIPENapaThl PaCTUTEIbHBIX, JKUBOTHBIX U
OaKTepHAIbHBIX KIICTOK.

JlabopaTopHble U MPaKTHYECKHE PadOThI:

JlabopaTtopnas padota Ne 1. «/3ydeHue KaTaTUTHUYECKOW aKTUBHOCTU (DEPMEHTOB (Ha MPUMEPE aMUIa3bl UK KaTaias3bl)y.

Jlaboparopnas pabota Ne 2. «M3ydeHne CTpoeHHsI KJIETOK paCTEHH, )KUBOTHBIX U OAKTEPHIA 110J] MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIIpeNapaTax U UX OMHUCAHUE».

TeMma 4. dKusneaesaTeJbLHOCTL KJIETKH.

OOMeEH BellecTB, WM METa0donu3M. ACCUMUIAIMS (IUIACTUYSCKUM OOMEH) W JUCCUMUIISIIMS (SHEPreTHYECKUN OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
Merabonu3Ma. Poib 3aKOHOB cOXpaHEeHHs BEIECTB U SHEPTUU B IIOHMMaHHH MeTaboIr3Ma.

Tumnbel oOMeHa BelecTB: aBTOTPO(HEIH U TerepoTpodHbIiA. Poib hepMeHTOB B 0OMeHe BENECTB U MPEBPAILICHHH SHEPTHU B KIIETKE.

dorocunTe3. CreroBass U TeMHOBas (a3bl GorocuHTe3a. Peakuuu dorocunTesa. D dekTuBHOCTL PoTocHHTe3a. 3HaueHHe (HOTOCHHTE3a I JKW3HU Ha 3emiie.
Brnusiaue ycnoBuii cpenbsl Ha pOTOCHHTE3 U CTIOCOOBI MOBBIIIIEHHS €ro MPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XemocrHTe3. XeMOCHHTE3NPYIolHe 0akTepuy. 3HaUeHNEe XEMOCHHTE3a JIJIsl )KU3HA Ha 3emire.

OHepreruyueckuil oOMeH B KJeTKe. PacIeruienne BeIecTB, BBIIEIEHHE M aKKyMyJIHPOBAHHE HHEPTHH B KIIETKE. JTalbl HEPreTHYecKoro oomeHa. | mmKomms.
Bposxenue u ero Buabl. KuciopoaHoe oKucaeHue, WK KIeTouHOe apixanue. OkucautenbHoe Gpochopunrpopanue. IHHEKTHBHOCT SHEPIETUICCKOI0 OOMEHa.

Peaxmmuun MatpuaHoro cuate3a. ['enermdeckas wmHbopmamus u JIHK. Peanm3zarmus reHermdeckodt nHpoOpMaruu B KieTke. | eHETHUECKHA KOJ M €r0 CBOMCTBA.
Tpanckpumnims — Matpuussiii cuates PHK. Tpancisius — OnocunTes Oenka. Jtarnsl TpaHcsauud. KogupopaHue aMuHOKHCIOT. Pojib pubocoM B OMOCHHTE3€ OeKa.

Hexknerounsie ¢hopMbl ku3HU — BUPYCHL. lcTopus oTkpeiTrs BupycoB (/1. Y. MBanosckuit). OCOOEHHOCTH CTPOSHUS U KU3HEHHOTO IUKJIa BUPYCOB. bakTepuodarn.
Bonesnn pacrenwii, )KUBOTHBIX W YEIIOBEKa, BBI3bIBaEMbIe BHpycaMu. Bupyc mmmyHonedunnra genoseka (BUY) — Bo3Oymurens CIIMla. OOpatHas TpaHCKpUTIIIHS,
peBepTasa u uHTErpasa. llpoduiaktuka pacpocTpaHeH!s] BUPYCHBIX 3a00I€BaHHA.

JdemoHcTpanumn:

IToptpersi: H. K. Konbuos, /1. 1. UBanosckuii, K. A. Tumupszes.

Tabmumpr 1 cxembl: «Tumel muTaHuT», «Meradomm3m», «MHUTOXOHIPHsY, «IDHEPreTHIeCKH o0MeH», «Xioporacty, «PorocuHTe3», «Ctpoenme JIHK»,
«Ctpoenne u (yHKIMOHHpOBaHHUE TeHa», «CuHTe3 Oenmka», «['eHermueckuit kom», «Bupyce», «bakrepuodarm», «CtpoeHune u xu3HeHHbIH mukin Bupyca CII/a,
OaxTepuodaray, «Permmkarms JJHK».

Ob6opynoBanue: Moxenu-ammumukanun «Y apoeane JJHK u tpanckpunims», «brnocnnTes 6enkay, «CTpoeHne KIeTKi», Moaens cTpykrypsl JJHK.

Tema 5. Pa3MHoOKeHHe M HHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB.

Kiterounslit nuki, wim KU3HEHHBIA UK KieTku. MHTepdaza u murtos. [lporecce, nporekaromue B nHTepdase. Permkarus — peakiius MaTpUIHOTO CHHTE3a
JHK. Ctpoenne xpomMocoM. XpOMOCOMHBIA Habop — KapuoTul. J[MMIOMAHBIA M TalUIOMIHBIA XpOMOCOMHBIE Habopwl. XpomaTuabl. LluTonormueckue OCHOBBI
Pa3MHOXXEHUS ¥ WHIWBHIyalIbHOTO Pa3BUTHS OPTaHH3MOB.

Henenne knerkn — Muto3. Ctagun mutosa. [Iporecchl, mpoucxoasimue Ha pa3HbIX CTAAMSIX MUTO3a. BHOIOrMYeCcKuii CMBICIT MUTO3a.

[Iporpammupyemast TuOenb KISTKH — artonTo3.

@opmbl pa3sMHOKEHHs] OpPraHM3MOB: Oecriojoe W MojoBoe. Buapl Oecroioro pasMHOXKEHHA: [eJIeHHE HaJIBOE, IOYKOBAaHHE OIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTMBHOE pa3MHOKeHHe. MIcKyccTBeHHOE KIIOHMPOBaHHUE OPTaHU3MOB, €r0 3HaYEHHUE IS CEJIEKLINH.



[TonoBoe pasMHOXEHHUE, €ro OTIUYHUS OT OECIIONOoro.

Meito3. Ctaguu Meiiosa. Ilpoueccsl, mpoucxoadue Ha craauax Meilosa. [loBenenne xpomocoM B Meiioze. Kpoccunrosep. buonoruueckuii cMbpica U 3HaU€HHE
Meno3a.

I'amerorenes — mporecc oOpa3oBaHMs MOJOBBIX KIETOK y >KUBOTHBIX. [10J0BBIE *kKele3bl: CEeMEHHUKH M sSMYHUKA. OOpa3oBaHHE W Pa3BHTHE MOJIOBBIX KIETOK —
rameT (CriepMaTo30H 1, SIHIIeKIeTKa) — criepMaToreHe3 u oporeHe3. OcoOEHHOCTH CTPOEHUS SIMIIEKIETOK U criepmato3onioB. Omogorsopenue. [lapreHorenes.

WnpnBuayansHoe pa3BuTHE (OHTOreHE3). DOMOPHOHAIBHOE pa3BUTHE (3IMOpUOTreHe3). DTanbl SMOPHOHATBHOTO PAa3BUTHSL Yy TIO3BOHOUHBIX KHBOTHBIX: JAPOOJICHHE,
racTpynsius, opraHorene3. [loctamOproHanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHATILHOTO Pa3BUTHSL: MpPsIMOE, HEMpsMoe (JIMYMHOYHOE). BiusiHue cpenbsl Ha pa3BUTHE
OpraHu3MoB, (PaKTOpHI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC YPOJCTBA.

Poct u pa3ButHe pacrenuil. OHTOreHe3 BETKOBOT'O PaCTEHUs: CTPOCHUE CEMEHH, CTaIUH pa3BUTHSI.

JdemoncTpanumn:

Tabnuuel 1 cxembl: «DOpPMBI Pa3MHOXKEHHS OPraHH3MOBY», «/IBOWHOE OMIOJOTBOPEHHE y IIBETKOBBIX PACTEHUI», «BereraTMBHOE pa3MHOXXEHHE PacTEHHI,
«/lenenune xiaerku OakTepuity, «CTpoeHHE MOIOBBIX KIETOK», «CTpoeHrue XpoMocoMbly, «Kierounsrit nukm», «Pemmkanus JHK», «Mutosy, «Meiiosy», «I[IpsMoe u
HenpsAMoe pa3BUTHeE», «['ameToreHe3 y MIEKOIMUTAIONINX U YelloBeKkay, «OCHOBHBIE CTaJUH OHTOT€HE3a».

O6opynoBaHue: MUKPOCKOI, MUKporpenapathl «CriepMaTo301 bl MIIEKOITUTAIOIIETOY, «SIHIIekIeTka MIIEKOUTAIONIEro», «KaprokiHes B KJIeTKaX KOpeIIKa JTyKay,
MarHMTHas MOJeb-anminkaius «Jlenenue kiaerku», moaens JIHK, Mmonens Merada3Hoit XpoMOCOMBI.

JlabopaTopHble U MPaKTHYECKHE PadOThI:

Jlaboparopnas padota Ne 3. «Habmogenne MUTO3a B KIIETKaX KOHYMKA KOPEITKa JIyKa Ha TOTOBBIX MHKpOIIpEnapaTax».

JlabopaTopnas padota Ne 4. «/3yueHue cTpOEHUS MOJOBBIX KIETOK Ha TOTOBBIX MUKPOIIpEIapaTaxy.

Tema 6. HacnencTBeHHOCTh M H3MEHYHMBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pa3BUTHSA I'eHETHUKH. Posb muTonoruy um 3MOpHOJIOTMU B CTAHOBJIEHMM TI'€HETUKU. BKiang poccuilckux M 3apyOeXHBIX
yu€HBIX B Pa3BUTUE TEHETUKU. MeToIpl I'eHEeTHKH (FMOpHUIOIOTMYECKUil, LUTOreHETHYECKUH, MOJIEKYJIpHO-TeHeTHdeckuil). OCHOBHBIE I'€HETHUYECKHE ITOHATHS.
I'eHeTn4eckas CHMBOIIMKA, UCTIONB3yEMas B CXeMaX CKpPEIIMBaHUMN.

3aKOHOMEpPHOCTH HACJIEIOBAHUS IPU3HAKOB, yCTaHOBICHHBIE I'. MeHnaenem. MoHOrnOpuHOe CKpemyBaHue. 3aKoH eJUHO00pa3us THOPHUIOB TIEPB OTO MOKOJICHUS.
IIpaBuio nomuHUpoBaHUs. 3aKOH paclLIeIUIeHNs pU3HaKoB. [ umoresa yuctorsl ramer. I1oHOE U HEMOIHOE TOMUHUPOBAHUE.

JurnOpugHoe ckpemBaHHE. 3aKOH HE3aBHCHMOIO HAcjeJOBaHUS NpU3HAKoB. LluToreHermueckue OCHOBBI AMIMOPUIHOTO CKpEIIMBAHMA. AHAIM3HPYHOLIEe
ckpemnBanue. Mcrnons3oBanne aHaTM3UPYIOLIET0 CKPELIMBAHUS IS ONIPEAEIECHUS T€HOTHIIA OCOOH.

CuennenHoe HacienoBaHue npu3Hakos. Pabora T. Moprana no cuenyieHHOMY HaclleloBaHUIO T'eHOB. HapyllieHue ClerieHus TeHOB B pe3yJibTaTe KPOCCHHIOBEpa.

XpoMOocOMHas TEOpHS HACIIEACTBEHHOCTH. | eHETHUECKUE KaPTHI.

I'enernka nona. XpoMOCOMHOE OIpefeseHre oia. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI. I'oMoramMeTHbIe U reTeporaMerHele opranu3Mbl. HaciienoBanye npu3HaKos,
CIIETIJICHHBIX C TIOJIOM.

W3MmeHunBoCcT. Buasl HM3MEHYMBOCTH: HEHACIHEACTBEHHAass M HAcleACTBEeHHas. Pomb cpeasl B HEHACHENCTBEHHOM W3MEHYMBOCTH. XapaKTEPHCTHKA
MOIU(HUKALMOHHOW U3MEHYMBOCTH. BapuaoHHblid psa 1 BapuauoHHast kpusast. Hopma peakiuu nprsHaka. KonndecTBeHHbIE M KaUeCTBEHHBIC IPU3HAKY U MX HOpMa
peakmuu. CBolicTBa MOAU(PUKAIIIOHHON W3MEHYHBOCTH.

Hacnencreennasi, niay TeHOTUIIUYECKAsl, U3MEHYNBOCTh. KOMOMHATHBHAST M3MEHYNBOCTh. Mei03 W TONOBOW IMPOIECC — OCHOBA KOMOMHATHBHON M3MEHYHWBOCTH.
MyrauuonHass u3MeH4YMBOCTh. Kiaccudukauuss MyTauui: TEHHblE, XPOMOCOMHBIE, T€HOMHble. YacToTa M NpUYMHBI MyTanuid. MyrtareHHble (akTopbl. 3aKoH
TOMOJIOTHYECKHX PAJIOB B HacleACcTBEeHHON n3meHunBocty H. 1. BaBunoaa.

BHesnepHas HaclIenCTBEHHOCTh M U3MEHUNBOCTb.

I'enernka uenoseka. Kapuorun uvenoBeka. OCHOBHBIE METO/BI T€HETHKH YEIOBEKAa: eHEeaJornyeckui, OJIM3HELOBBIH, LUTOr€HETHYECKUH, OMOX MMHUYECKUil,
MOJIEKYJIIpHO-TeHeTHUecKuii. COBpEMEHHOE OIPEEIEHNE IeHOTHA: MOJHOTEHOMHOE CEKBEHMPOBAHUE, FEHOTUIIMPOBAHUE, B TOM 4ducie ¢ nomompo IIP-anam3a.
HacnenctBennsie 3a0oiieBaHusl 4YenoBeKa: T'eHHbIE Oone3HH, OOJE3HM C HACIEACTBEHHOM NpenpacroiokKeHHOCTbI0, XpPOMOCOMHBIE Oomne3nu. ComaTHyeckue H



reHepatuBHble MyTanuu. CTBOJIOBBIC KIETKH. [IpMHIMIBI 3I0pOBOr0 0Opa3a KU3HH, NUATHOCTUKU, MPOQUIAKTHKH U JICUCHHUS TCHETHMUYECKHX Oone3Hed. Menuko-
TCHETUYECKOE KOHCYJILTUPOBAHUE. SHAUCHHUE MEIUIIMHCKON TeHETUKU B MIPESIOTBPAICHUH U JICUCHUH TCHETUYCCKUX 3a00JICBaHUI YETIOBEKA.

JdemoncTpanun:

[optpersi: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeer-Pecosckuii, H. 1. BaBuios.

Tabmuip! U cxeMbl: « MOHOrHOPUIHOE CKPEIIMBAHKE U €TI0 IUTOrCHETHYeCKass OCHOBAY, «3aKOH PACIICIUICHHUS M €r0 IIUTONCHETHYECKasi OCHOBaY», «3aKOH YMCTOTHI
ramer», «JlurudpunHoe ckpemuBanuey, «l{uTomorunueckre OCHOBBI AUTHOPHIHOIO CKPEIIUBaHUsD», «Melo3», «B3auMo/eiicTBie ajluIeNbHBIX TeHOBY, «[ eHeTHYecKue
KapThl PacTEHUM, )KUBOTHBIX U YelloBeKay, «[ eHeTHnKa mnonay, «3aKOHOMEPHOCTH HACIEeOBAHNUS, CIICTUICHHOTO ¢ MOooM», «KaproTumel yeaoBeka u )KUBOTHBIXY, « BUIbI
M3MEHYMBOCTHY, «MoauuKanoHHasi U3MEHYMBOCTHY, «HacnenoBanue pesyc-dakropa», «['eHeTHKa TPy KPoBW», «MyTallMOHHAs H3MCHYHUBOCTY.

O0opynoBanue: MoIeIH-anIuIMKanud « MOHOrMOPUIHOE CKpelBanue», «HenomHoe nomMuaupoBanuey, «JIuruopuanoe ckpenBanuey, «llepekpéct xpomocomy,
MHUKPOCKON ¥ MHUKpornpenapar «JIpozodunay (HopMa, MyTariui GOpMbI KPbUIBEB U OKPACKH Teja), repoapuil «[ opox moCeBHOM».

JlabopaTopHble U MPaKTHYeCKHE PadoOThI:

Jlaboparopnast pabota Ne 5. «M3ydeHne pe3yabTaToB MOHOTHOPHIHOTO M JUTHOPHUTHOTO CKPEIMBAHUS Y IPO30(HIIBI Ha TOTOBBIX MUKPOIPEII apaTax.

JlabopaTtopnas pabota Ne 6. «M3yuenue MoauduKaliMOHHONH U3MEHUYUBOCTH, TIOCTPOCHUE BAPHALIMOHHOTO Psijia ¥ BAPUALIMOHHON KPHUBOM».

Jlaboparopnas pabota Ne 7. «AHanu3 MyTanui y Apo30(uiibl Ha TOTOBBEIX MUKpOIpenapaTax.

[pakTuueckas padora Ne 2. «CocTaBjieHre U aHAJIU3 POIOCIOBHBIX YCIIOBEKAY.

Tema 7. Cesexkuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHU.

Cenexkumsi Kak Hayka M TPOIECC. 3apOXKAEHUE CENeKINH U noMecTukanus. Yduenue H. V. BaBuioBa o IeHTpax MPOMCXOXKISHHS U MHOT000pa3usi KyIbTYPHBIX
pacreHuii. LIeHTpbI MPONCXOXKICHUS TOMAITHUX KUBOTHBIX. COpT, IOpO/Ia, IIITaMM.

CoBpeMeHHBIE METOIBI CENEKIMH. MacCOBBIi M WHAWBUAYAIHHBIA OTOOPHI B CENEKIIMM PacTeHHW M KUBOTHBIX. OIlleHKa 3KCTephepa. BIM3KopoICTBeHHOE
cKkpemBanue — WHOpumuHT. Ywmcras nuHUsA. CKpelMBaHWE YWCTHIX JHUHWA. [ereposmc, mnmm rtubpuaHas cuna. HepomcTBeHHOe CKpelMBaHUE — ayTOPHIIUHT.
Otnanénnas ruOpunmzanus u e€ ycrnexu. McKkyccTBeHHBIN MyTareHe3 U MOIy4eHHe TOMUILTONI0B. JIOCTHKEHUS CeJeKITNH PACTEHUH, )KHBOTHBIX U MHUKPOOPTaHU3MOB.

buoTrexHoIOTHS KaK OTpacib MPOU3BONACTBA. [ eHHAs MHKeHeprs. DTanbl co3nanus pekomOmHanTHo# JIHK m TpancreHHsIx opranm3MoB. Kierounas wHxkeHepws.
Krnerounsie KyiapTypbl. MUKPOKIIOHAFHOE pa3MHOKeHHE pacTeHuil. KiloHnpoBaHNWE BBICOKOMPOAYKTHBHBIX CEThCKOXO3SHCTBEHHBIX OPTaHM3MOB. DKOJOTMYECKHE U
atudeckue mpodseMbl. MO — renerrndecki MOTU(DUIIMPOBAHHEIE OPTaHU3MBL

HeMoHcTpanuu:

IToptperst: H. U. Bauinos, U. B. Muuypum, I'. 1. Kapneuenko, M. ®. IIBaHoB.

Tabmumer u cxembl: Kapta «LIeHTpBI TPOMCXOXAECHHWS W MHOTo00pasws KyJIbTYPHBIX pacTeHwi», «llopombl moMammHWX >XHBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «OtmanénHas ruOpuamsanus», «Paborsl akamemmka M. @. HMBanoBay, «llomummonmgms», «OOBeKTs OHOTEeXHONMOTHNY, «KiIeTOUHBIE KYIBTYpHl U
KJIIOHUpOBaHHE», «KKOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyISDKHU TUTO/IOB ¥ KOPHETIIOAO0B TUKHX (DOPM M KYJIBTYPHBIX COPTOB pacTeHui, repoapuii «CenbCKOX03iCTBEHHBIE PACTEHIIS.

JlaGopaTopHble H MpaKTHYeCKHEe PadOTHI:

Okckypeus «OCHOBHBIE METOJBI M JOCTIDKEHUS CENEKIMH PACTeHWH M XKUBOTHBIX (HAa CENEKIMOHHYIO CTaHIUIO, TUIEMEHHYIO (epMy, COPTOMCHBITATENhHBINA
YYaCTOK, B TEIUIMYHOE XO3SICTBO, JTA0OPaTOPHUIO arpOYHUBEPCHUTETA WITH HAYIHOTO LIEHTPA).



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 11O BUOJIOT'UU HA BA30OBOM YPOBHE CPEJHET'O OBILIEI'O OBPA3OBAHMUA

CormacHo ®I'OC COQO, ycraHaBmMBaroTCs TpeOOBaHHA K pe3yJdbTaTaM OCBOCHHUS OOyYAlOIMMKCS MPOrpaMM CpemHEero oOmero oOpa3oBaHUS: JUYHOCTHBIM,
MeTanpeAMETHBIM U TPEIMETHBIM.

JJMYHOCTHBIE PE3YJIBTATHBI

B cTpykType NHYHOCTHBIX Pe3yJbTATOB OCBOCHUS TpenMmera «bBHOMOTHs» BBIIENCHBI CIEAYIONIHE COCTABISIOUIME: OCO3HAHWE OOYYAIOIIUMHECS POCCHHCKON
TPaXIAHCKOM HJCHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPENCNCHHI0, HalM4Me MOTHUBAMM K OOy4eHWIO0 OWOJOTHH,
LeNIeHANPaBlIeHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH W MCTOPHYECKUX TPATUIMKA Pa3BUTHs OMOJOrMYECKOTO 3HaHUS,
TOTOBHOCTh M CIIOCOOHOCTH 00YYaromuXcs PyKOBOJICTBOBATHCS B CBOEH JEATENTBHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTAaHOBKAMH, MPUCYIIIMMH CUCTEME OHOJIOTHYECKOr o
00pa3oBaHusl, HAJTMYHE KOJIIOTHIECKOT'0 IPABOCO3HAHUS, CTIOCOOHOCTH CTaBUTH LIENIN M CTPOUTH KU3HEHHBIC TIJTaHbL.

JInyHOCTHBIE pe3yNbTaThl OCBOCHHS mpeaMera «buonmorms» mocTuraroTcss B eIUHCTBE y4eOHOH M BOCIHTATEIBHOW JESITENBHOCTH B COOTBETCTBUHU C
TPaAULIMOHHBIMA POCCUMCKUMHU COIMOKYJIBTYPHBIMU, HUCTOPUYECKMMHM U JTYyXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMH, NMPHUHATHIMH B OOIIECTBE NMpaBUIaMH M HOPMaMH
MOBEJICHUSI M CIIOCOOCTBYIOT MPOIIECCaM CaMOMO3HAHUS, CAMOBOCHHUTAHUS M CAMOPA3BUTHSI, Pa3BUTHsI BHYTPEHHEH MO3WIMH JUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
3aKOHY W TPaBONOPSJIKY, YEIOBEKY TpyJa W CTaplIeMy IOKOJIEHHIO, B3aUMHOIO YBa)KEHHS, OEPEKHOTO OTHOLIEHUS K KYJIBTYPHOMY HACIEAUI0 M TPAJHIUSM
MHOT'OHAIMOHAJILHOTO Hapoza Poccuiickoit denepaiinu, Ipupoae U OKpYKaroIIe cpere.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS Y4eOHOro mpeamera «BHOIOTHs» JIOIKHBI OTpakaTh TOTOBHOCTh W CIIOCOOHOCTH OOYYAroIMUXCS PYKOBOJICTBOBATHCS
chopMHpPOBaHHON BHYTPEHHEH IMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OPWEHTAIIWH, TO3UTUBHBIX BHYTPEHHHUX YOEKIEHH, COOTBETCTBYIOUINX TPaJAULIMOHHBIM
LIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHHE >KM3HEHHOTO ONBITa M ONBITAa JAEATEIHHOCTH B TPOLECCE PEaTH3al OCHOBHBIX HAIIPAaBIEHUI BOCIHUTATENHHON
JeSTeIbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpaskancKoro BOCHUTAHUS:

c(OpMUPOBAHHOCTh TPAKIAHCKON IO3UIMH 00Y4aIOLIErocs! KaK aKTUBHOTO M OTBETCTBEHHOI'0 YI€HA POCCHICKOro o0111ecTBa;

OCO3HaHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB U 00s13aHHOCTEH, yBa)kKeHHUE 3aKOHA U IIPaBOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH [EATENbHOCTH IPHU CO3AaHUM Y4YEOHBIX IIPOEKTOB, PELICHUM YYeOHBIX M II03HABATEIbHBIX 3a/ad, BbINOJHEHUU
OMOJIOrMUECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTB ONPEAEISTh COOCTBEHHYIO IMTO3UIMIO 10 OTHOIIECHHIO K SIBJICHUSM COBPEMEHHOMU XKM3HU U OOBACHSTH €€

YMEHHUE YYUTHIBaTh B CBOMX AEHCTBHAX HEOOXOOUMOCTh KOHCTPYKTHBHOI'O B3aMMOAEIHCTBHS JIOJEH C Pa3sHBIMU yOEXKAEHUSIMH, KyJIbTYPHBIMH LIEHHOCTSIMU U
COLIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHMS y4eOHBIX, O3HABATEIBHBIX M HCCIEIOBATENbCKUX 3a/ad, YBaXKUTEIbHOIO OTHOIIEHUS K
MHEHUIO ONIIOHEHTOB NP 00CYXICHNHU CIIOPHBIX BOIPOCOB OMOIOTMYECKOTI0 COAEPKaHMS;

TOTOBHOCTh K TYMaHHTAPHOM U BOJIOHTEPCKON JEATENBHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHMS

c(OPMUPOBAHHOCTh POCCHMCKON I'pakJaHCKOW MAESHTUYHOCTH, MATPUOTH3MA, YBAXKEHUSI K CBOEMY HapOAdy, YyBCTBA OTBETCTBEHHOCTH Inepen PomuHoi, ropaoctu
3a CBOM Kpaii, cBO0 PonHy, CBOM SI3bIK U KYJBTYPY, IPOILLIOE U HACTOSIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEANIO U TAMATHUKAM MPUPOJBI, AOCTHKEHHUSIM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHAX, TPYIE;

CIIOCOOHOCTh OLIGHUBATh BKJIAJ POCCHICKHX YYEHBIX B CTAHOBJIEHHE W pa3BUTHE OMONOTMH, IIOHMMAaHHS 3HaYCHUS OMOJIOrMM B MO3HAHUM 3aKOH OB NMPHUPOILI, B
KHU3HH YEIOBEKa U COBPEMEHHOr0 00IIECTBa;

uzeiiHas yOexxqEHHOCTb, TOTOBHOCTD K CIIY>KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUE TYXOBHBIX LIECHHOCTEW POCCUIICKOr0 Hapoa;



c(hOpMHUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO MIOBEACHUS;

CIOCOOHOCTH OIEHUBATH CUTYAIIMIO U TPHHUMATh OCO3HAHHBIC PEIICHHUSI, OPUESHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH;

OCO3HAHUE JTUYHOTO BKJIAJIA B IIOCTPOCHUE YCTOMYMBOT'O OYIYIIETO;

OTBETCTBECHHOE OTHOILIEHUE K CBOMM POJUTENSIM, CO3JJAHUIO CEMbU Ha OCHOBE OCO3HAHHOI'O MPUHSATHUS LIEHHOCTEH CEMEUHOM KU3HU B COOTBETCTBUU C TPATUIUIMU
HapoaoB Poccuu;

4) 3CTeTHYeCKOro BOCIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOI'O M TEXHUYECKOI'0 TBOPUECTBA, CIIOPTa, TPY/a, OOIIECTBEHHBIX OTHOIIICH Hif;

MOHUMaHUE AYMOIIMOHAJILHOTO BO3/IEHCTBHUS )KUBOU PUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHHUIO B PA3HBIX BUJIAX UCKYCCTBA, CTPEMIICHUE IIPOSIBIIATH KA4€CTBA TBOPUECKOM TUIHOCTH;

5) ¢pusuveckoro BocnuTaHus, (POPMUPOBAHUS KYJIbTYPbI 3[I0POBbS U SIMOIHOHAILHOI0 0JIATONOJIYYMSI:

IMOHMMAaHHWE U pean3aliusi 3JI0pOBOro U 0e3011acHOro 00pasa *HU3HH (30pOBOE MUTAHKUE, COOIOACHNE TUTHEHUYECKUX TIPABUII U HOPM, COAJTaHCUPOBAHHBIA PEKUM
3aHITHH U OTIbIXA, PErysisipHas Gu3ndeckas akTHBHOCTh), OEPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOILIEHHUS! K COOCTBEHHOMY (DHU3UYECKOMY U IICUXUUECKOMY
3JI0POBBIO;

MMOHMMAaHHWE IIEHHOCTH TIPAaBUJI MHIUBUAYAIbHOTO M KOJUICKTHBHOT'O O€30I1aCHOrO MTOBE/ICHHS B CUTYAIIMSIX, YTPOXKAIOIINX 370POBbIO U KU3HHU JIFOJICH;

OCO3HAHWE MMOCIICICTBUNA U HENPHUITHUS BPETHBIX MPUBBIUEK (YIIOTPEOICHHUS aIKOTOJIsI, HAPKOTHKOB, KypeHHUs);

6) TPyA10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYIOIt00HE;

TOTOBHOCTh K aKTUBHOH NEATEIHHOCTH TEXHOJOTMYECKOW W COIMAILHOW HAMPaBIECHHOCTH, CIIOCOOHOCTh HWHUIIMMPOBATH, IUIAHUPOBATH W CAaMOCTOSTEIHHO
BBITIOJTHSITH TaKyIO JIEATEIHHOCTD;

HHTEPEC K pa3jMuHbIM cdepam npodeccHoHaIbHON IesTeIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN BBHIOOp OyayIiel mpodeccuu M peaan30BbIBATH COOCTBEHHBIC
JKM3HEHHBIE IIaHbI;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKECHUHN BCEH KU3HU;

7) 3K0JI0rH4ecKOro BOCIIUTAHUSA:

AKOJIOTHIECKH IIEJTeCO00pa3HOe OTHOMICHNE K MMPUPOE KaK HCTOYHHUKY JKH3HU Ha 3eMIIe, OCHOBE €€ CYIIeCTBOBAHUS;

MIOBBIIIIEHNE YPOBHS SKOJIIOTHYECKON KyJIBTYPHI: TPHOOPETEHNE OIbITA IIJIAHUPOBAHUS ITOCTYITKOB U OIEHKH X BO3MOXKHBIX ITOCIIEACTBUAN IS OKPY KAIOIIEH CpEeIbI;

OCO3HaHUE III00aTHHOT0 XapaKTepa IKOJOTHUECKUX MPOOIIEM U ITyTeH UX pelIeHus;

CIOCOOHOCTh WCIIONIB30BaTh TMPHOOpETaeMble TpPH W3YyUYeHWH OWOJIIOTHM 3HAHWS W YMEHHUS TMPH pPEmIeHHH TpoOieM, CBI3aHHBIX C PalHMOHAIBHBIM
MIPUPOJIONIONE30BaHNEM (COONIIOIEHNE TPaBWII TOBEAECHUS B TPHUPONE, HANPABICHHBIX HAa COXpaHEHHE PAaBHOBECHS] B IKOCHCTEMAax, OXPaHY BHJIOB, DKOCHCTEM,
ouochepsr);

AKTUBHOE HEMPHSTHE NEHCTBUH, MPUHOCAIINX BPEA OKPYXAIOIMIeW MPUPOIHON cpefle, YMEHHE MPOTHO3UPOBATh HEOIATONPUATHBIE SKOIOTHUYECKHE TOCIEICTBUS
MPEeANPUHAMAEMBIX IEHCTBHIA U TIPEIOTBPAIATh UX;

HaJM4Iue Pa3BUTOrO SKOJIOTMYECKOTO MBIIUICHHUS, YKOIOTHYECKONW KYIBTYPHI, OMBITa JeITeThbHOCTH SKOIOTHYECKON HAMPaBIEHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MU B TIO3HABATEIIbHOW, KOMMYHUKAaTUBHOW U COITMATBHON MPAKTHUKE, TOTOBHOCTH K YYaCTHIO B TPAKTHUYECKON JEATEIHHOCTH SKOIOTUIECKON HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOTI'0 O3HAHMSL:

chOopMUPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH W OOIIECTBEHHON MPAKTHKH, OCHOBAHHOI'O Ha JUAJIOre KYIbTYp,
CHOCOOCTBYIOIIEr0 OCO3HAHUIO CBOET0 MECTa B MOJIHUKYIBTYPHOM MHPE;

COBEpILIEHCTBOBAHME SI36IKOBON M YNTATEIHCKON KYJIbTYPBI KaK CPEACTBA B3aUMOICHCTBUS MEXKIY JIFOEMU U TIO3HAHUS MUPA;

MMOHUMaHWe criennPUKr OMOJIOTHH KaK HayKH, OCO3HaHUS €€ poiii B POPMHUPOBAHHUN PAIIMOHAIIEHOTO HAYYHOTO MBIIUIEHUS, CO3JIAHUH IIEIOCTHOTO TPEICTABICHUS
00 OKpyKalolleM MHPE KaK O €IUHCTBE MPUPOJBI, YEIOBEKa U OOIIECTBa, B MMO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH M pPEIIeHUU TPOOIeM COXPaHEHUsS MPUPOHOTO
paBHOBECHS;



yOSKIEHHOCT, B 3HAYMMOCTH OWOJOTMU Ui COBPEMEHHOM LMBWIM3AIMHM: OOECIIEYEHHsT HOBOTO YPOBHSA DA3BUTHsS MEIHWLMHBI, CO3JAaHHE IEPCIEK THBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX PElIaTh pPEeCypCHBbIE MPOOJIEMbl Pa3BUTHA YENOBEUECTBA, MOMCKA MyTeH BBIXO/A M3 INIOOAIBHBIX YKOJIOTMYECKUX MPoOiIeM H oOecredeHus
nepexojia K yCTOMYMBOMY Pa3BUTHIO, PAIIHOHATBHOMY HCIONb30BaHHUIO TPUPOAHBIX PECYPCOB M POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOMYYEHUH OMONIOTMYECKMX 3HAHWH B LIEISIX MOBBIMIEHUS OOIIeH KyIbTYpbl, €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, KaK COCTaBHOW YacTH
(YHKIMOHANBHON TPAMOTHOCTH 00yYaromuxcs, GopMupyeMoi mpu U3y4eHNH OHOJIOTHH;

MOHUMAaHKE CYIIHOCTH METOJIOB TIO3HAHMS, HCIIONB3YEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH MCIOIb30BaTh MOTyYaeMble 3HAHUS ISl aHAIN3a U OOBSICHEHHS
SIBIICHUH OKPY>KAIOIIEro MUpa U MPOUCXOAAIIMX B HEM M3MEHEHUH, yMEHUE JIeNlaTh 00OCHOBAHHBIC 3aKITIOUCHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMCIOIIUXCS JAHHBIX C
LEITBI0 TIOJTYUEHHSI JOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCTIONB30BATh OMOIOTHYECKHUE 3HAHUS JJISl pELIeHHUs TIPOOJIEM B peajbHbIX )KU3HEHHBIX CUTYAIHSIX;

OCO3HaHHWE [IEHHOCTH HAYYHOH JISSITETbHOCTH, TOTOBHOCTH OCYIIECTBIISITH MPOSKTHYIO M UCCIIEIOBATENBLCKYIO JEATEIbHOCTh HHMBH/IYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMpEephIBHOMY OOpa30BaHUIO M caMOOOpPa30BAHMIO, K aKTHBHOMY ITOJNYYEHHIO HOBBIX 3HAHWN 1O OMOJIOTMU B COOTBETCTBHH C
XKU3HEHHBIMU MTOTPEOHOCTSMHU.

METANPEJIMETHBIE PE3YJbTATDbI

MeranpeaMeTHble pe3yjbTaThl OCBOCHHUS ydeOHOro mnpenMera «buomorus» BKIIOYAIOT: 3HAYUMbIC I (POPMHUPOBAHHS MUPOBO33PEHHS O0YUAIOIIMXCS
MCEXIUCHUIIIIMHAPHBIC (Me)KHpe,ZIMeTHBIe) 06H1eHaquHe IOHATHA, OTpaXXarlue IEIOCTHOCTH Hay‘[HOﬁ KapThuHbl MHpa U CHCI_II/I(i)I/IKy MCETOJOB IIO3HAHH,
HCIIOJBb3yEMbIX B €CTECTBEHHBIX Haykax (BEILIECTBO, DHEPIHs, SBJICHHE, MPOIECC, CUCTEMa, HaydHbId (DAKT, MPHUHIIMIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIIeZIOBaHNEe, HAOINOJIEHNe, W3MEpPEHHEe, JKCIEPUMEHT WM JAPYTuX), YHHBepCalbHble y4eOHBbIC NeiCcTBHs (TIO3HABaTENbHbIE, KOMMYHHKATHBHBIC, DPETYISATHBHEIE),
obecrieunBatonye GopMupoBaHue QyHKIMOHATBHOW TPAMOTHOCTH U COIUAITBHON KOMITETEHIIMH 00yYaroIuXcs, CIIOCOOHOCTh 00YYarOIIIXCs UCIIOIb30BATh OCBOCHHBIC
MEXTUCITUTUIMHAPHBIE, MUPOBO33PEHYECKIE 3HAHNS U YHUBEpCAIbHbIE YIeOHBIE JeCTBUS B TO3HABATEIHHON M COMAIFHON TPAKTHKE.

MeranpenMeTHbIE Pe3yIbTaThl OCBOEHUS IIPOrPaMMBI CPeHEro 00IIero 00pa3oBaHUs JOKHEI OTPAXKAaTh:

OBiafeHue yHUBEPCAJHLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH e CTBUAMM:

1) 6a3oBble JornyecKue aeicTBUs:

CaMOCTOATENBHO (OPMYITHPOBATh U aKTyaJTU3UPOBATh MPOOIIEMY, pACCMAaTPUBATH €€ BCECTOPOHHE;

WCIIONB30BaTh TPU OCBOCHWW 3HAHWN TPUEMBI JIOTHYECKOTO MBIIUICHUS (aHam3a, CHHTE3a, CPAaBHEHWs, KiIacCHU(pHUKAIH, OO0OIIEeHNs), PacKphIBATH CMBICT
OMOIOrMYeCKNX MOHATUHN (BBIACTATH UX XapaKTepHbIC MPU3HAKI, YCTAHABINBATD CBSI3U C IPYTHMH MTOHATHSAMH );

OIIPENEeNATh [ENH JeITeTbHOCTH, 33/1aBast TapaMeTPhl U KPUTEPHUH UX JOCTIKEHHSI, COOTHOCHTH PE3yIbTaThl AEATEIHHOCTH C TIOCTABICHHBIMH IEIISIMU;

WCIIOTIB30BaTh OMOJIOTHYECKUE TIOHSATHS ISl OOBSCHEHUS (PaKTOB U SIBICHUH KUBOH MPUPOJIBL;

CTPOUTD JIOTHYECKHE PACCYKIEHHsS (MHAYKTHUBHBIC, NETYKTUBHBIE, TI0 aHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH W MPOTHBOPEUHS B PACCMATPUBAEMBIX SBIICHHSX,
(hopMyIHpOBATH BHIBOJBI M 3aKITIOUCHHS,

MIPUMEHATh CXEMHO-MOJIETIbHBIC CPENCTBA JUIA TIPENCTaBICHUS CYIIECTBEHHBIX CBSI3€H W OTHOMICHWH B HM3YYaeMBIX OHOJOTHMYECKHX OOBEKTax, a TaKKe
MIPOTUBOPEYNI Pa3HOTO POJIa, BRISIBICHHBIX B PA3IHYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh TUTAH PEIICHUS MTPOOIEMBI C YIETOM aHaJIN3a HMEIOIINXCS MaTepHAIbHBIX M HEMaTepHAIBHBIX PECYpPCOB;

BHOCHTH KOPPEKTHBHI B JIEATEIHHOCTD, OIICHUBATh COOTBETCTBHE PE3YIFTATOB IIENSIM, OIIEHUBATh PUCKH MTOCIENCTBUHN JAEATEIbHOCTH;

KOOPJAWHUPOBATH U BBITOIHATH pa0OTY B YCIOBUSAX PEATBHOT0, BUPTYAIhHOTO 1 KOMOMHHUPOBAHHOI'O B3aMMO/ICHCTBHYS;

Pa3BHUBATh KPEATHBHOE MBIIIICHUE TIPU PEISHUH KU3HEHHBIX TIPOOIIeM.

2) 6a30BbIe HCCIEN0BATEIbLCKHE A CTBHA:

BIIAJIETh HAaBBIKAMH y4eOHO-HCCIIEIOBATENBCKOW W TIPOEKTHOW JIESITENbHOCTH, HAaBBIKAMU pa3pelieHuss MpoOJIeM, CIIOCOOHOCThIO M TOTOBHOCTBHIO K
CaMOCTOSATEIIEHOMY TTOUCKY METO/IOB PEUICHHS IPAKTHUECKUX 3a/1a4, TPUMEHEHHUIO PAa3IMYHBIX METO/IOB TIO3HAHUS;



WCTIOJIB30BATh Pa3lUYHbIC BUABI JIEATEILHOCTH 10 MOMYYCHUIO HOBOI'O 3HAHHS, €ro WHTEPIpETaliy, IpeoOpa3oBaHUI0 U MPUMEHEHHIO B YUeOHBIX CUTYyalUsX, B
TOM YHCIIE TIPU CO3IaHUM YUEOHBIX U COLMATIBHBIX MPOEKTOB;

(hopMHPOBaTh HAYYHBI THIT MBILIUICHNUS, BIAICTh HAYYHOH TEPMUHOIOTHEN, KIIIOYEBBIMU MOHSATHSIMUA 1 METOIaMHU;

CTaBHUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a7]aull B 00pa30BaTENbHON JEATEIbHOCTH U )KU3HEHHBIX CHUTYallUsX;

BBIABJIATh NPUYUHHO-CICACTBCHHBIC CBA3UM W AKTYAJIM3UPOBATH 3aJady, BBIABUIaTbh THUIIOTC3Y eé peuieHuA, HAaXOOUTh apryMCHTBI JId O0Ka3aTCIbCTBa CBOUX
YTBEP)KJAEHUH, 3a/1aBaTh [TaPAMETPBl U KPUTEPUU PELLIEHUS;

AHAJIM3HUPOBATD IMOJIYUYCHHBIC B XOA€ PCHICHUA 3aJa4r PE3YyIbTaThbl, KDUTUYCCKU OLICHUBATH UX JOCTOBEPHOCTDL, IIPOTrHO3UPOBATH U3SMCHCHHUE B HOBBIX YCJIIOBUAX,

AaBaThb OLUCHKY HOBBIM CUTYyallUsAM, OLICHUBATH HpI/IO6peTéHHBII71 OIIBIT,

OCYLIECTBIIATH IIeJIeHANPABICHHBIN MMOUCK MEPEHOCa CPEACTB M CIIOCOOOB ACHCTBUS B TPO()ECCHOHAILHYIO CPEY;

YMETH NIEPECHOCUTH 3HAHHNA B ITO3HABATCIIbHYIO U IMTPAKTHUYCCKYIO 06J'IaCTI/I KHU3HEACATCIBHOCTH,

YMETb UHTCIPUPOBATH 3HAHUA U3 PASHBIX y‘-Ie6HBIX npeaMeETOB;

BBIJIBUTaTb HOBBIC UACHU, IIPEAJIaraTb OPUTMHAJIBHBIC ITOAXO0/Ibl U PCIICHUS, CTAaBUTH HpO6JIeMBI " 3a71a4yu, JOIIYCKAOUKME aJIbTCPHATUBHBIC PECIICHU .

3) pa6ora ¢ undopmanmeii:

OPHCHTHPOBATHCSI B PAa3MUYHBIX HWCTOYHHKAX HHQopManuu (TeKCTe y4eOHOro MmocoOusi, HaydyHO-TIOMYIISIPHOW JHTEpaType, OHONOTMYECKHUX CIIOBApsX U
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHbIX, B MHTEepHETE), aHAIN3UPOBaTh HH(POPMAILIMIO PA3IUYHBIX BHJOB U (OpM IpeicTaBlieHHs, KDUTHIECKH OICHHBAThH €€
JIOCTOBEPHOCTH U HEITPOTHBOPEINBOCTH;

($hopMyTHPOBATh 3aIPOCH] U MPUMEHSATh PA3JIMYHBIC METO/IBI ITPH MTOUCKE U 0TOOpE OMOIOrHUecKoi HH(pOpMaIIUK, HEOOXOAUMOI JIIsl BHIIOJIHEHUS yUeOHbIX 3a/1a4;

npHoOOpeTaTh OMBIT HMCHONB30BaHUS MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH, COBEPIICHCTBOBATH KYJBTYPYy aKTHBHOT'O HCIIONB30BAHHS PA3IUIHBIX
IIOMCKOBBIX CUCTEM,

CaMOCTOSITEIIFHO BBIONPATh ONTHMAIIBHYIO (POPMY IpEICTaBIeHHUs Onoorndeckoi nH(Gopmanun (cxeMbl, rpaduky, IuarpaMmel, TaOIHIBI, PUCYHKH U IPYTOe);

UCTIONB30BAaTh HAYYHBIN S3BIK B KAYECTBE CPEICTBA MPH paboTe ¢ Ononorndeckoil MHGopMaIyeil: IPIMeHATh XUMHYECKHE, (PU3HYECKIEe 1 MAaTEMAaTHUECKNE 3HAKH
U CUMBOJIBI, (pOpMyITBl, a00peBHaTypy, HOMEHKJIATYPY, HCIONB30BaTh U MPEOOPa30BEIBATH 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATIIAJHOCTH;

BJIAJICTh HAaBBIKAMHU PACIIO3HABAHUS U 3aLIUTH HHPOPMALUH, HH(OPMAIIMOHHOH 0e3011aCHOCTH JTNYHOCTH.

OBJajieHHe YHUBePCAJIbHBIMH KOMMYHUKATHBHBIMHU 1€ CTBHSIMH:

1) oGmenue:

OCYIIECTBIIATh KOMMYHHKAIIMK BO BCeX cepax >KM3HM, aKTUBHO y4acTBOBATh B AMAJIONe WM JWMCKYCCHUH IO CYIIECTBY OOCY)XIaeMoOH TeMbl (YMEHHE 3a]1aBaTh
BOITPOCHI, BBICKA3bIBATh CY)KICHHUS OTHOCHTEIHHO BBITIOIHEHHS ITPEATaraéMoi 3a1aqy, yIUTHIBATh HHTEPECH U COTIIACOBAaHHOCTH MO3UINN APYTUX YIACTHUKOB AUAJIOTA
WJTN TUCKYCCHH);

pacro3HaBaTh HeBepOaJbHBIE CPEACTBAa OOIIEHHS, NMOHMMATh 3HAYCHHE COLMAIBHBIX 3HAKOB, MPEIIOCHUIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHTYallnd, YMETbh
cMATYaTh KOH(IUKTHI U BECTH TIEPErOBOPHI;

BJIAJCTh PA3IMYHBIMU CIIOCOOaMHU OOIICHHS M B3aMMOICHCTBUS, IOHMMATh HAMEPEHHUS IPYTHX JIFOJEH, MPOSBISTh YBAKUTEIBHOE OTHOIICHHE K COOCCETHUKY U B
KoppekTHOH (hopMe GOopMYITHPOBATH CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIOJIB30BAHHEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAs1 /IeATeJTbHOCTD:

MOHMMATh M HMCIOJNB30BaTh MPEHMMYIIECTBA KOMAHIHOW W MHAMBHUIYAIbHON paOOTHI MpPU PEHIeHHH OMOIIOrMYecKOi MpoOiieMbl, 00OCHOBBIBATH HEOOXOIHUMOCTD
MPUMEHEHUS TPYNIOBBIX ()OPM B3aMMOACHCTBHSI IPU PELIEHHH Y4eOHOH 3a/1auu;

BBIOMPATh TEMAaTHKY W METOJIBI COBMECTHBIX JIEUCTBUH € YIETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH Ka)kKIOr0 YiIeHa KOJUICKTHBA;

NPUHUMATH eI COBMECTHOM JIEITETbHOCTH, OPTaHM30BBIBAaTh U KOOPIMHHUPOBATH JEHCTBUS 110 €€ JOCTHIKEHHIO: COCTaBIISATh IUIaH JACHCTBHM, pacIpeaeNsiTh POIH
C y4€TOM MHEHMI yYaCTHUKOB, 00CYKAaTh Pe3yIbTaThl COBMECTHON padOThI;

OLIGHMBATh KAYE€CTBO CBOETO BKJIAJa M KKJIOr0 Y4aCTHHKA KOMaH bl B OOLIMK pPe3yabTaT 1o pa3paOOTaHHBIM KPUTEPHSIM;



MpeUIaraTb HOBBIE MPOEKTHI, OL[EHUBATD UJIEU C MO3ULIMU HOBU3HBI, OPUTHHAIBHOCTH, PAKTUYECKONH 3HAYUMOCTH;

OCYILECTBIIATh MO3UTHBHOE CTPATETMYECKOE ITOBEICHUE B PA3IMYHBIX CUTYAIUSX, IIPOSIBJIATH TBOPUECTBO U BOOOPaKEHUE, ObITh NHUIIMATHBHBIM.

OBJaeHue YHMBEPCAJbHBIMH PEryJISTUBHBIMU AeHCTBUSIMU:

1) camoopranu3anus:

HCIIOIb30BaTh OMOJIOTMYECKUE 3HAHUS JIJIS BBIABIICHUS MTPOOJIEM M UX PEIICHUS B )KU3HEHHBIX M YUCOHBIX CUTYAIUsX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHWM IICIICBBIC U CMBICIOBBIC YCTAHOBKH B CBOUX JCHCTBUSAX U IOCTYNKaX IO OTHOIICHHUIO K KMBOH MPHPOJE, CBOEMY
3I0POBBIO U 3JJ0POBBIO OKPYKAIOIIUX;

CaMOCTOSTEIFHO OCYIIECTBIIATh MO3HABATENBLHYIO JESITEILHOCTD, BBISABISATH MPOOJEMBI, CTAaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3a7ayll B 00pa30BaTEIbHON
JIeATEIbHOCTU U )KM3HEHHBIX CUTYalUsX;

CaMOCTOSTEIILHO COCTABIIATH IJIAH PEUICHHS MPOOIEMBI ¢ YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BOZMOYKHOCTEH M MPEANIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsM;

pacIIUpsATh paMKH Y4eOHOT0 IIPeIMeTa Ha OCHOBE JIMUHBIX HPEANOUTECHHH;

JIeNIaTh OCO3HAHHBIN BBIOOP, apTYMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PEIICHUE;

OIICHUBATH TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (DOPMUPOBAHHUIO U MPOSBICHUIO IIUPOKON APYAUIIMK B Pa3HbIX 00JACTIX 3HAHHUM, MOCTOSHHO MOBBIIATH CBOM 00pa30BaTEIbHBIA M KYJIbTYpPHBIN
YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyalllsIM, BHOCUTb KOPPEKTUBHI B JEATENBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LIENISAM;

BJIaJICTh HABBIKAMH I103HABATEJILHOW pe(IIEKCHU KaK OCO3HAHMS COBEPIIACMBbIX JCHCTBUHM M MBICIUTEIBHBIX IPOLIECCOB, HMX PE3yJbTAaTOB M OCHOBaHHIA,
WCIIOTIB30BaTh MPUEMBI peIIeKCHH [T OIIEHKH CHUTYAIlH, BEHIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PEIIEHUS 110 UX CHUXKECHHUIO;

[PUHUMATh MOTHUBBI U apPTYMEHTHI APYTUX IPU aHATIU3E PE3YIbTATOB AEATEIbHOCTH;

3) npuHsiTHE Ce0s U APYTUX:

MPUHUMATE ce0sl, TOHUMas CBOW HEJIOCTATKU M JOCTOMHCTBA;

[PUHUMATh MOTHBBI U apPTYMEHTHI APYTUX IPU aHATIU3E PE3YIbTATOB ACATEIbHOCTH;

MPU3HABaTh CBOE MPaBO U MPaBO IPYTUX HA OIINOKH;

pa3BHUBATh CIOCOOHOCTH IOHUMATh MHP C MTO3UIMH JPYTOTO YETOBEKA.

INPEIMETHBIE PE3YJIbTATbBI

[Ipeamernsle pe3ynpTaThl ocBoeHUs! mporpamMMbel COO mo OGuonmoruu Ha 0a30BOM ypOBHE BKJIIOUAIOT creuuduueckue g ydeOHoro mpeamera «buomorus»
Hay4HbIC 3HAHUS, YMEHHUS M CHOCOOBI ACHCTBHU IO OCBOCHHUIO, MHTEPIIPETALMH M NPeoOpa3oBaHUIO 3HAHWM, BUABI ACITEIBHOCTU IO MOIYYEHHIO HOBOTO 3HAHHA H
NPUMEHEHUIO 3HAHUK B Pa3iIWYHbIX Y4YeOHBIX CHTYalHUsX, a TAKXKE B PEANbHBIX >KU3HEHHBIX CHUTYyalUsX, CBS3aHHBIX ¢ Ouonoruedl. B mporpamme mpenmerHbie
pe3ynbTaThl IPEICTABIIECHBI 10 TOaM 00yUEHHS.

[IpenmerHbIe pe3ynbTaThl OCBOSHHS yaeOHOTro peaMera «buonorus» ¢ 10 knacce OIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHWH O MECTE M POJIM OHMOJIOTMH B CHCTEME HAay4YHOTO 3HAaHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOH
KapTHHBI MHPa U HAYYHOTO MUPOBO33PEHUS, O BKJIAZE€ POCCHMCKUX M 3apyOeKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE OMOIOrUHU, (PyHKIMOHAIBHON IPaMOTHOCTH YeJI0OBEKa
IUISl peleHNs )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKpBIBAaTh COJEpKAHWE OMOJIOTMYECKUX TEPMHHOB M TOHSTHUN: JKW3HB, KJIETKA, OpPraHu3M, MeTa0onn3M (0OMEH BELIecTB M INpeBpallleH e SHEpPIrun),
romeocTtas (caMoperyJsiys), ypOBHEBasl OpraHU3alys >KUBBIX CUCTEM, CAMOBOCIIPOHU3BEICHNE (PEPOAYKLHS ), HACTIEACTBEHHOCTh, H3MEHYUBOCTh, POCT U PAa3BHUTHE;



yMeHHe u3jaratb OMOJOrMYecKrue Teopuu (KJIETOYHas, XpOMOCOMHas, MyTallMOHHAs, LEHTpalbHAsl J0rMa MOJIEKYJsipHOH Ouonorum), 3akonsl (I'. Mengemns, T.
Moprana, H. . BaBusoBa) u yueHus (0 HeHTpax MHOr000pa3us U IPOUCXOXKICHHS KyIbTYpHBIX pacTeHuil H. M. BaBunosa), onpenensite rpaHUIbl KX IPHM EHUMOCTH K
YKUBBIM CUCTEMaM;

yMeHHE BIIaJIeTh METOAaMH HAay4YHOrO MO3HAHHUS B OMONOTHH: HaONIOJCHUE W OIMCAHME JKHUBBIX CHCTEM, MPOLIECCOB M SIBJICHUH, OpraHu3alis U MpOBeIcHUE
OMONOTMUECKOr0 JKCIEPUMEHTA, BBIIBM)KEHHE TUIOTE3bI, BBHISBICHUE 3aBUCHMOCTH MEXIy HCCICIyeMBIMH BETHMYHMHAMHU, OOBSICHEHHE MONYyYEHHBIX pe3yJbTaToB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHATHH, TEOPUN U 3aKOHOB, YMEHUE JIeNIaTh BBIBOJbI HA OCHOBAHUU TOJyYEHHBIX pe3yIbTaTOB;

yYMEHHE BBICISATH CYIIECTBEHHBIC TIPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U DYKAPHUOT, OJHOKJIETOYHBIX W MHOTOKJICTOUHBIX OPTaHU3MOB, 0COOEHHOCTH TPOLIECCOB!
oOMeHa BEIeCTB W NPEBpAIICHUS SHEPTUH B KIETKe, (POTOCHHTE3a, MIIACTHYECKOr0 M SHEPTeTHYECKOro OOMEHa, XeMOCHHTEe3a, MHTO03a, Melo03a, OIIOJ0TBOPEHMUS,
Pa3MHOXKEHUS, HHIUBUAYaJIbHOTO Pa3BUTHUS OpraHU3Ma (OHTOTeHE3);

yMeHHe PUMEHSTH TIOyYeHHbIe 3HaHUS ISl O0BSICHEHHS OMOJIOTMYECKHX MPOIIECCOB M SIBIICHHUM, JJIsl IPUHATHS TPAKTUUYECKUX PEIICHUH B MOBCEIHEBHOMN KHU3HU
C Hebio obectiedeHus 0€30MaCHOCTH CBOETO 3/I0POBBS U 37I0POBbsl OKPYKAFOIIHX JIFOJIeH, COOII0IEHHSI HOPM I'PaMOTHOTO MTOBEJICHHS B OKPY)KAIoIel TIPUPOTHOH cpelie,
MOHUMaHNE He0OXOTMMOCTH UCIIONIb30BAHUS JIOCTHKEHHI COBPEMEHHOW OMOIOTHH 1 OMOTEXHOIOTHIA ISl PAllMOHATIBHOIO TIPUPOJION0IH30BAHUS;

yMEHHE peliaTh 3JeMEHTapHbIe TeHEeTHUECKUE 3a/laui HA MOHO- U TUTUOPHIHOE CKpElIMBaHKE, CIEMJICHHOE HACIeIOBaHUEe, COCTABIISATH CXEMbl MOHOTHOPUIHOTO
CKpeILIBaHus IJIs1 MpeJICKa3aHNsI HACIeAOBaHNS MTPU3HAKOB y OPraHU3MOB;

YMEHUE BBITIONHSATH TAa00paTOpHBIE U IPAKTHIECKHE PabOThI, COOMIOIATh MpaBwia MU padoTe ¢ yueOHBIM U J1ab0opaToOpHBIM 000pYI0OBAHUEM;

YMEHUE KPUTHYECKH OIEHWBATh W HWHTEPIPETHPOBATH WHPOPMAIMIO OWUOJIOTMYECKOr0 COJEPXKAHHS, BKIFOUAIONIYIO ITICEBJOHAYYHBIC 3HAHUS W3 Pa3vUYHBIX
HCTOYHUKOB (CpEICTBa MacCcOBOM WH(OPMAIUH, HAYYHO-TIOMYISPHBIE MaTepuaibl), 3TUYECKHE AacleKThl COBPEMEHHBIX HCCIICNOBAHUN B OWOJIOTHH, MEIUIUHE,
OMOTEXHOJIOTHH,

YMEHHUE CO3/[aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIEHHs, 0000Imas OHONOTrHYecKyr0 HH(MOPMAIHI0O M3 HECKOIbKHUX HCTOYHWUKOB, T'PAMOTHO
HCIIOIb30BaTh MOHATHHHBIN armnapat OMOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHUE

Ne HaumeHoBaHue pa3iesioB U TeM KosmmyecTBo Yacos nekTpoHHbIe (LM(PPOBLIE)
n/n NPOrpaMmbl B Kontpoabhbie | IIpakTnueckue odpa3soBaTebHbIe pecypChI
cero padoThI paéoThI
1 Buonorust kKak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBBIe CHCTEMBI M MIX OpTaHU3aIHS 1 https://m.eds00.ru/5T7SVKFTX
3 XUMIUYECKHI COCTAaB U CTPOEHUE KIIETKH 8 1 https://m.edsoo.ru/YTLWW9JEO
4 JKu3HenesTenbHOCTh KICTKH 6 https://m.edsoo.ru/MEETZ2D71
5 Pa3sMHOXCHHE 1 HH/MBHYaIbHOE PASBHTHE 5 1 https://m.eds00.ru/GF6W1A7C9
OpraHHu3MOB
6 HacreACTACHHOCTE i HIMCHIHBOCT 8 15 https://m.eds00.ru/ONPNXJ7X6
OpraHHu3MOB
7| enetm opramsmon. Octos 3 https://m.edso0.ru/2EY34NEHR
HOTEXHOJIOTHH
8 Pe3epBHOE Bpemst 1 https://m.edsoo.ru/FDB0O8R36J
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
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NNOYPOYHOE INVTAHUPOBAHUE

Ne Tema ypoka KonnyecTBo yacoB Hara DJIeKTPOHHBbIe U POBbIE
n/n H3y4YeHUS o0pa3oBaTe/ibHBIE PeCypchl
Bcero | Kontpo | Ilpaktu Nupuxaropst @I
JbHbIE | YeCKHe
padoThl | padoThI
1 | Buonorus B cucremMe HayK 1 https://m.eds00.ru/0O2T4D1UI5 | OOwmas rpaMOTHOCTh; HH(POPMALIMOHHAS;
KOMITBIOTEPHAS; KOMMYHUKATHBHASL.

2 | Mero/pl MO3HAHUSI KHUBOU MTPUPOJIBL. 1 0.5 https://m.eds00.ru/GAB23860W | O6uias rpaMOTHOCTh; HH(POPMAIIMOHHAS,
[paxTryeckas padora Ne 1 KOMIIBIOTEPHAsl; KOMMYHUKATUBHAS.
«cnonp30BaHKe pa3IM4YHbIX METOIOB
NP U3YYCHUH OHOIOrHYECKUX
00BEKTOBY

3 | buonornyeckue cUCTEMBI, IPOIIECCH U 1 https://m.eds00.ru/A7VOYD215 | OGmiasi rpaMOTHOCTb; HH(DOPMAIIMOHHAS,
WX H3yYeHHE KOMITBIOTEPHAS; KOMMYHHUKATHBHASI.

4 | Xumuueckuii coctaB KieTku. Boja u 1 https://m.eds00.ru/L17LJ590V | O6rmas rpaMOTHOCTE; HH()OPMAIHOHHAS;
MHUHEpPAJIbHBIE COJIN KOMITBIOTEPHAS; KOMMYHUKATHBHASL.

5 | Benkn. CocTas 1 CTpoeHHe OEIKOB 1 https://m.eds00.ru/V33JINUWSW | O6mast rpaMOTHOCTE; HH(GOPMAaIIHOHHAS,

KOMITBIOTEpHAs; KOMMYHUKATHBHASI.
6 | ®epMeHTH — OHOIOTHYECKHE 1 0.5 https://m.eds00.ru/VBPPPBGCD | O6miast rpaMOTHOCTD; HH(GOpMAI[MOHHAS;
kaTanu3aropsl. JlJaboparopHas padora KOMITBIOTEpHAs; KOMMYHUKATHBHASI.
Ne 1 «3yueHue kaTaauTHUECKON
AKTHBHOCTH (hepMEHTOB (Ha IpuMepe
aMuIIa3bl WM KaTasiasbl)»
7 | Vraesomsl. JIumumsn 1 https://m.eds00.ru/OJ7NFITI5 | O6mas rpaMOTHOCTE; HH()OPMAIIHOHHAS;
KOMITBIOTEpHAs; KOMMYHUKATHBHASI.
8 | HykneunoBbie kucinotsl. ATD 1 https://m.edso0.ru/WOELRA9B3 | O6mast rpaMOTHOCTE; HH(GOPMAaIIHOHHAS,
KOMITBIOTEPHAs; KOMMYHHUKATHBHASI.

9 | Hcropus U METOIbI M3YYCHUS KIICTKH. 1 https://m.eds00.ru/JXQMJOGM3 | O61miasi rpaMOTHOCTh; HH(POPMAIIHOHHAS
Knerounas teopus KOMITBIOTEpHAsl; KOMMYHUKATUBHASL.

10 | Kiterka Kak IeIOCTHAs KUBasi CHCTEMa 1 https://m.edso0.ru/ XDCLRAF1Q | O61as rpaMOTHOCTh; HH()OPMAITHOHHAS;

KOMITBIOTEPHAs; KOMMYHUKATHBHASI.

11 | CtpoeHune SyKapuOTHYECKON KIICTKH. 1 0.5 https://m.edso0.ru/KZ01W5LJY | O6rmasi rpaMOTHOCTb; HHPOPMAIMOHHAS;
JlabopatopHasi pabota Ne 2 «M3yuenue KOMITBIOTEPHAS; KOMMYHUKATHBHASI.
CTPOCHUS KJIETOK PaCTCHHH, )KUBOTHBIX,
rpuOOB U GaKkTepuil o1 MUKPOCKOIIOM
Ha TOTOBBIX MUKpOIpenaparax u ux
OTHCAHUE)

12 | O6meH BemiecTB MM METa00IH3M 1 https://m.eds00.ru/LOB3I3XYZ | O0uias rpaMOTHOCTh; HH(OPMAIMOHHAS;
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KOMIIBKOTCpHAA; KOMMYHUKAaTUBHAA.

13 | ®orocunTe3. XeMOCHUHTE3 https://m.eds00.ru/V882FDGSF | O6miast rpaMOTHOCTb; HH(GOPMAITHOHHAS;
KOMIIbIOTEPHAST; KOMMYHHKATHBHASI.

14 | Dueprerudeckuii oOMeH https://m.edso0.ru/T2LVIES3L | OGmast rpaMOTHOCTB; HH(OPMAIMOHHAS,
KOMIIbIOTEpHAST; KOMMYHHKATHBHASI.

15 | KuznenHsiil MK KieTku. JeneHue 0.5 https://m.edso0.ru/COINPWLF4 | O6mias rpaMOTHOCTB; HH(GOPMAIMOHHAS,
KIeTku. Mutos. JlabopaTopHas padoTa KOMITbIOTEpHAs; KOMMYHHUKATHBHASI.

Ne 3 «HaOnroeHre MUTO3a B KIIETKAX
KOHYHKA KODPEIIKA JIyKa Ha TOTOBBIX
MHKPOIPENapaTax»

16 | buocunTe3 Oeika. Peakius MaTpuuHOTO https://m.eds00.ru/540F4L77W | O6muast rpaMOTHOCTb; HH(pOPMAaITHOHHAS;
CHHTE3a KOMIIBIOTEPHAST; KOMMYHHKATHBHASI.

17 | Tpaucnauus — OUocHHTE3 OeKa https://m.eds00.ru/TEDKDDWW | O61iast rpaMOTHOCTE; HH(GOPMAaITHOHHAS;

M KOMIIBIOTEPHAST; KOMMYHHKATHBHASI.

18 | Hexsierounbie (hOPMBI KU3HU — https://m.eds00.ru/9PGS5FAJB | O6imast rpaMOTHOCTE; HH(GOPMAaITHOHHAS;
BUPYCBHI KOMIIBIOTEPHAST; KOMMYHHKATHBHASI.

19 | ®opMmbl pa3sMHOXKEHHS OPTaHU3MOB https://m.eds00.ru/2JLXB4AOR | O01ias rpaMOTHOCTh; HH()OPMAITHOHHAS;

KOMIIBIOTEPHAST; KOMMYHHKATHBHAS.
20 | Meiio3 https://m.eds00.ru/SNUXK0X86 | O6rmas rpaMOTHOCTE; HH()OPMAIHOHHAS;
KOMIIbIOTEpHAST; KOMMYHHUKATHBHASI.

21 | O6pa3oBaHKe ¥ Pa3BUTHE MTOJOBBIX 0.5 https://m.eds00.ru/C29L4DXB8 | O61mas rpaMOTHOCTE; HH()OPMAIIHOHHAS;
Ki1eToK. OII00TBOpEHHE. KOMIIbIOTEpHAST; KOMMYHUKATHBHASI.
Jlaboparopnas padora Ne 4 «3ydenne
CTPOCHHUSI MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpernapaTax»

22 | uauBHIyaabHOE Pa3BUTHE OPTaHU3MOB https://m.eds00.ru/MA4T8L5AD | O6mas rpaMOTHOCTE; HH()OPMAIIHOHHAS;

KOMIIbIOTEPHAST; KOMMYHHUKATHBHASI.

23 | I'enernka — Hayka o https://m.edso0.ru/HESOD768U | O6miasi rpaMOTHOCTh; HH(POPMAIIHOHHAS
HACJIEJCTBEHHOCTH M W3MCHYHUBOCTH KOMIIbIOTEPHAST; KOMMYHHUKATHBHASI.

24 | 3aKOHOMEPHOCTH HACIICTOBAHHUS https://m.edso0.ru/YYQSGIWI2 | Ob1mias rpaMOTHOCTh; HH(POPMAIHOHHAS,
MpU3HAKOB. MOHOTHOPHIHOE KOMITbIOTEPHAST; KOMMYHHUKATHBHASI.
CKpeIMBaHUEe

25 | JlurnOpuaHoOe CKpeluBaHue. 3aKOH https://m.edso0.ru/YSNANQG65Y | O61mas rpaMOTHOCTh; HH()OPMAITHOHHAS;
HE3aBUCHMOI'0 HACIICIOBAHHS KOMITbIOTEpHAST; KOMMYHHKATHBHAS.
MIPU3HAKOB

26 | CreruieHHOE HACIICIOBaHUE TIPU3HAKOB. 0.5 https://m.eds00.ru/P2SQ5ZGN2 | O6iiast r(paMOTHOCTb; HH()OPMAIMOHHAS,

Jlaboparopnas padora Ne 5 «3y4yenue
PE3yIbTaTOB MOHOTHOPUIHOTO U
JUTHOPHUIHOTO CKPELIUBAHUS Y

KOMIIBKOTCpHAsA; KOMMYHUKAaTUBHA.
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JP030(HITBI HA TOTOBBIX

MHKPOIpenapaTax»

27 | I'eneruka nona. Hacnenosanue 1 https://m.eds00.ru/3GYGV47YM | O61iast rpaMOTHOCTh; HHPOPMAIIMOHHAS
MPU3HAKOB, CIICTJICHHBIX C MOJIOM KOMITBIOTEPHAS; KOMMYHUKATHBHASL.

28 | 3menunBocTh. HenacnencreeHHast 1 0.5 https://m.edso0.ru/M3MHUK2VV | O61mas rpaMOTHOCTh; HH()OPMALIOHHAS;
n3MeHYnBOCTh. JlabopaTopHas padora KOMITBIOTEpHAs; KOMMYHHKATHBHASL.

Ne 6. M3yuenune Moau(hUKaMOHHON
HU3MEHYHBOCTH, TOCTPOCHUE
BapHAI[MOHHOTO Psia ¥ BapHAIIMOHHON
KpHUBOW»

29 | HacnencrBeHHast UBMEHYHBOCTb. 1 0.5 https://m.edso0.ru/VWT70DZ8R | O6uias rpaMOTHOCTh; HH(POPMAIIMOHHAS,
JlabopaTtopHas padota Ne 7. «AHaiu3 KOMITbIOTEpHAs; KOMMYHHUKATHBHAS.
MyTaIHi y APO30(UITBI Ha TOTOBBIX
MHKPOIpEnapaTax»

30 | I'eneruka venoBeka 1 https://m.eds00.ru/XU9SFS3GA | Obmias rpaMOTHOCTh; HH(POPMAIIMOHHAS

KOMITBIOTEPHAS; KOMMYHHUKATHBHASI.

31 | PesepeHslit ypok. O6001IEHNE TTO TEME 1 https://m.edso0.ru/E2IXRS2EB | O61ias rpaMOTHOCTh; HH(POPMAIIMOHHAS
«HacnencTBeHHOCTh U H3MEHUMBOCTD KOMITBIOTEPHAS; KOMMYHUKATHBHAS.
OpraHHU3MOBY

32 | Cenexuus Kak HayKa M IIPOIIECC 1 https://m.eds00.ru/3128P3L98 | O6mmias rpaMOTHOCTE; HH()OPMAIIHOHHAS;

KOMIIbIOTEpHAsI; KOMMYHHUKATHBHASI.

33 | Meronpl U JOCTHKEHHUS CETEKITHH 1 https://m.eds00.ru/JSK3Q6WO0J | O6rmas rpaMOTHOCTE; HH()OPMAIHOHHAS;
pacTeHHi U KMBOTHBIX KOMIIbIOTEPHAST; KOMMYHHUKATHBHASI.

34 | BHOTEXHOIOTHSA KaK OTPacihb 1 https://m.eds00.ru/TAKI9E62K | O6rmmas rpaMOTHOCTE; HH()OPMAIHOHHAS;
MIPOU3BOJICTBA KOMIIbIOTEPHAST; KOMMYHHUKATHBHASI.

OBIIEE KOJIMYECTBO YACOB I10 34 4
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM TPOI'PAMMBI

Kon
NpoBePsAeMOro IIpoBepsieMble MpeAMeTHBIE Pe3yabTATHI 0CBOCHHSI OCHOBHOMH 00pa30BaTeIbHON NMPOrpaMMBbl CpeHero o0uero oopasoBaHus
pe3yabTara

CchopMupoBaHHOCTh 3HAHWK O MECTE U POJIM OMONOTHH B CHCTEME HAyYHOTO 3HAHWSI €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHMU COBPEMEHHOH ecTec TBEHHO-

1 HAyYHOW KapTHUHBI MHpa M Hay4YHOrO MHPOBO33PEHHS; O BKIAJE POCCHHCKHX U 3apYOEKHBIX YUEHBIX-OMONIOrOB B Pa3BHTHE OMOIOTWH; (HYHKIMOHAIBHON
IPaMOTHOCTH YeJOBeKa JUIsI pellieH s )KU3HEHHBIX 33734
YMeHue packpbiBaTh COAEpKaHHE OHOIOTMYECKMX TEPMHUHOB W TOHSTHHA: KHU3Hb, KJIETKAa, OpraHu3M; Mmerabonu3m (oOMEH BEIIeCTB U TpeBpalleHue

2 SHEPTUHU), TOMEOCTa3 (CaMOpPETyIIAINs), YPOBHEBASI OPTaHU3aAIMs KUBBIX CHCTEM, CAMOBOCIIPOU3BECHIE (PEMPOTYKITHS), HACIEACTBEHHOCTD, N3MEHUIUBOCTb,
POCT U pa3BHUTHE

3 YmMenne u3narate OHOJIOrMYECKHE TEOPHH (KIETOYHAas, XpPOMOCOMHAs, MyTallmoHHas), 3akoHbl (I'. Mennens, T. Moprana, H.1. BaBuiioa) u yuenus (o
LIEHTPaX MHOT000pa3ns 1 MPOUCXOXKACHUS KyIbTypHBIX pacTennii H.J. BaBunoa), onpenensTs rpaHUIb NX TPUMEHUMOCTH K KUBBIM CHCTEMaM
YMeHue BiajieTh METOJIaMH HAYYHOT'O TIO3HAHUS B OMOJIOTHHU (HAOJI0JICHUE M ONMCAaHUE KM BBIX CHCTEM, ITPOIIECCOB U SIBIICHWH; OpraHu3aius U MpoBeIcHue

4 OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIIBIKEHHE THIOTE3bl; BBISIBICHHE 3aBUCHMOCTH MEXIY HCCIEIyEMBIMH BEIWYHMHAMH, OOBSICHEHWE MOIYYEHHBIX
PE3yNbTaTOB, UCIIOIb30BAHHBIX HAYUHBIX IIOHATHUI, TEOPUI U 3aKOHOB; YMEHUE J€1aTh BBIBOJIbI HA OCHOBAHUU NOJIyIEHHBIX PE3Y/IbTaTOB)
YMeHue BbIIENATh CYLIECTBEHHBIE MIPU3HAKUA BHUPYCOB, KJIETOK IPOKAPUOT U IYKApHUOT, OAHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHM3MOB; OCOOEHHOCTHU

5 IpoleccoB 0OMEHA BEIIECTB M MPEBPALICHHS SHEPTUH B KIIETKE, (POTOCHHTE3A, IUIACTHYECKOr0 U SHEPreTUIECKOro oOMeHa, XeMOCHHTe3a, MUT03a, Melo3a,
OILUIOI0TBOPEHMSI, PA3MHOXKEHUS1, UHUBUIYaJIbHOI'O Pa3BUTHsI OpraHu3Ma (OHTOT€HE3)
YMeHne NpuMeHATh NOy4YeHHbIE 3HAaHUS ATl O0bSCHEHUsI OMOJIOTMYECKUX MPOLIECCOB U SABJICHUH, I NPUHATHS IPAKTHUECKUX PEIICHUH B TOBCEIHEBHOM

5 XKHU3HH B LIENAX 00ecreyeHns: 6€30IaCHOCTH CBOET0 310POBbsI U 310POBbSl OKPYXKAIOIIUX JIFOEH, COOIIOCHNSI HOPM IPaMOTHOI'O TIOBEIEHHS B OKPY’KaIOLIeH
INPUPOAHON Cpene; IOHMMAaHHE HEOOXONMMOCTH HCIOJIB30BaHMUS JOCTHXKEHHI COBpEMEHHOH OHOJIOrMM W OWOTEXHONOrMd Al PalrOHAIBHOIO
MPUPOAOTIONB30BAHUS

7 VYMeHue pemars 3J€MEHTAapHbIE TE€HETHUECKHE 3aJadd Ha MOHO- W IUTMOPHIHOE CKpPELIMBAHUE, CLEIUICHHOE HACJEIOBAHHUE, COCTABIIATH CXEMBI
MOHOIMOPHUIHOTO CKpELIMBAHUA /IS IPECKa3aHNs HACICAOBAaHM IPU3HAKOB Y OPraHU3MOB

8 YMeHve BEIOTHATH Ta00paTOpHBIC U MPAKTHIECKHE paboThI, COONIOIATh MpaBuia Mpu paboTe ¢ y4eOHBIM 1 TA00PaTOPHBIM 000pyIOBaHUEM

9 YMeHue KpUTHYECKU OLEHMBATh U MHTEPIPETHPOBATH MH(POPMALIUIO OMOJIOTHYECKOrO COACPIKAHUS, BKIIOYAIOILYIO MICEBIOHAYYHbIC 3HAHUS U3 Pa3JIM YHBIX
nucrounukos (CMU, HaydHO-TIONY/ISpHBIE MAaTEpHallbl); STHUYECKHE aCTIEKThl COBPEMEHHBIX HCCIIEA0BaHUi B OMOIOruy, MEIUIIMHE, OMOTEXHOIOTUN

10 YMeHue co3gaBaTh COOCTBEHHbBIE MUCbMEHHBIC W YCTHBIE COOOLIEHHUs, 0000mas OMONOrndeckyro HHQOPMAIMIO U3 HECKOJNBKUX HCTOYHHMKOB, IPaMOTHO

HCIIOJIb30BaTh OHSATHHHBINA amnrapar ouonoruu




NNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

Kon IIpoBepsieMblii 31eMeHT cO/IePKAHUSA
1 Buonorust kak Hayka
11 Buonorust — Hayka o xuBoii mpupoxe. Pons 6uonoruu B opMHUPOBaHUN COBPEMEHHON Hay4YHOW KapTUHBI MUpa. CrcTeMa OMOJIOTHYECKHX HAYK
1.2 Mero/pl IO3HAHUS KUBOKM NpHUPOAbI (HAOII0IeHNE, DKCIIEPUMEHT, ONMCaHNe, H3MEPEHHe, KIacCH(UKaIUs, MOJETTMPOBaHUE, CTATUCTHYECKasi 00paboTKa JaHHBIX)
2 JKuBble cHCTEMBI M MIX OpraHU3aIHsI
2.1 JKuBsble cuctemsl (0MOCHCTEMBI) KaK MpeAMeT u3ydeHus: ouonornu. CBoiicTBa OMOCHCTEM U MX pazHoOOpasne
2.2 YpoBHH opraHu3anyuy OMOCKCTEM: MOJIEKYJISIPHO-TEeHETHYECKUH, KIICTOUHBIH, OpraHW3MEHHBIH, TONYJISIUOHHO-BUI0BOM, SKOCUCTEMHBIH, OMOChEepHBIi
3 XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKU
3.1 XUMHUECKAH COCTAaB KIIETKH. XUMHUYECKHE DJIEMEHTBI: MaKpOdJIEMEHTHI, MUKpPOdJIeMeHThl. Boja u MuHepanbHble BemecTBa. OYHKIMH BOJIBI U MHHEPaJIbHBIX
BelecT B Kierke. [lomepikanue ocMOTHIecKoro baganca
3.2 benku. CoctaB n cTpoeHne O€nKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HezamMeHMMble W 3aMEHMMBIE aMHHOKHCIOTH. AMWHOKHCIOTHBIM COCTaB. YPOBHH
CTPYKTYpBI OEIKOBOW MOIIEKYJbl (TIepBHYHAs, BTOPHYHAS, TPETHYHAS W YETBEPTHUYHAsI CTPYKTypa). XHUMHUUECKHE CBOWCTBa OenkoB. buonorndeckue (QyHKIMM
0eNKoB.
depmenTsl — Ouonormyeckne karanmzatopbl. CTpoeHHe (epMeHTa: aKTUBHBIN IEeHTp, cyOcTpaTHas cnenupudHoctb. Kodepmentsl. Burtamunabl. Omimmyns
(hepMEeHTOB OT HEOPTaHMYECKUX KaTaJn3aTOPOB
3.3 YrieBoasl: MoHOcaxapuubl (TJIIOKO3a, puOo3a W Je30kcupubo3a), Awcaxapuabl (caxaposa, JIAKTO3a) W TOJMUcaXapuibl (KpaxMmall, TJIMKOTEH, IIeJUTI0N03a).
buonoruueckue GyHKIUN YTIEBOIOB.
JInuasl: TPUrMIEpUabl, cTeporsl, hochomumuasl. ['unpodunsHo-THApOdOOHBIE cBOMicTBA. bronornueckue ¢pynkiyun numuaoB. CpaBHEHHE YTIIEBOJOB, OCIKOB
U JIMIKJIOB KAK HCTOYHMKOB SHEPIHU
34 Hyxneunossie kucnotel: JJHK u PHK. Hykneotuabl — MoHOMEpBI HyKJIeMHOBBIX kKucaoT. Ctpoenne u pyukiuu JJHK. Crpoenne u pynkiuu PHK. AT®: ctpoeHue
1 QyHKIHH
3.5 Huronorus — Hayka o kierke. Knerounas teopus. MeTonbl U3ydeHUs KIETOK
3.6 Knerka kak nenocrHast xuBasi cuctema. OOIue NpU3HAKU KIETOK: 3aMKHYyTas HapyxHast MeMOpaHa, monekynbsl JIHK kak renerndeckuil annapat, cucremMa CHHTE3a
Oenka
3.7 Tuner KiIeTOK: JyKapuoTHYecKas © Tmpokapuormdeckas. OcoOEHHOCTH CTpPOeHHs NpPOKapHOTHYeCKOW KieTkd. Kierounas crenka Oakrepuil. CtTpoenwme
dyKapuoThdeckor KieTku. OCHOBHBIE OTIWYHSI PACTHTENHHOM, JXKHBOTHOW M TPUOHOM KIIETKH
3.8 [ToBepxHOCTHBIE CTPYKTYpHI KIETOK — KJIETOYHAs CTEHKA, TJMKOKAJIHMKC, uX (yHkiuu. [lnasmatmueckas memOpana, e€ cBoiictBa m (yHKmmu. llprormmasma u eé
opranoupl. OmHOMEMOpaHHBIE OpPraHOMABI KieTkw: SHAorazMarndeckas cerb (JIIC), anmapar ['ombmku, mu3ocoMbl. [lomyaBTOHOMHBIE OPraHOWIBI KIIETKH:
MUTOXOHAPHUH, InacTupl. IIpoucxoxnenne Mutoxonapuii u miactu. Bunsl mmactua. HememOpaHHble OpraHOM B! KIETKU: PUOOCOMBI, KJIETOUHBIN LEHTP, PECHUYKH,
KryTukd. OyHKIMU OpraHou0B KiIeTKH. BrmoueHust
3.9 SAnpo — peryasTopHbId HeHTp KiIeTku. CTpoeHue siapa: siuepHasi 000104Ka, KapHOIUIa3Ma, XPOMATHH, SLIPHIIKO. XPOMOCOMEI
3.10 | TpaHcnopT BeIecTB B KIETKE
4 KuzHenearenbHOCTh KIETKH
4.1 OOMeH BemiecTB, WM MeTa0oNMu3M. ACCUMWIAIMS (TUTACTUYECKUNA OOMEH) W JAUCCUMWISINUS (3HEepreTmueckuii oOMeH) — JBe CTOPOHBI EAMHOTO IIpoIiecca
Merabonu3ma. Tunsl oOMeHa BelecTs: aBTOTPOQHBIH U reTepoTpodHbIid. Ponb hepMeHTOB B 0OMEHE BellIeCTB U NPEBPAIICHUH YHEPTHH B KIETKE
4.2 ®orocunTe3. CeroBas u TeMHOBas (aspl horocuHreza. Peakiuu ¢dorocunresa. DddexkTuBHOCTD QoTocHHTe3a. 3HadeHHe (OTOCHHTE3A Ul JKM3HU Ha 3emile.




Brnusitaue ycnoBuit cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBINICHUS €0 MPOYKTUBHOCTH Y KYJIBTYPHBIX PAaCTCHUM.
XemocuHTe3. XeMOCHHTE3UpYoIue OakTepun. 3HAYCHUE XEMOCHHTE3a JJIs )KH3HHU Ha 3eMiie

4.3

SHGPFG’TH‘{GCKHP'I OOMeH B KIIETKE. PacmermeHI/Ie BCHICCTB, BBIACICHHUC W AKKYMYJIMPOBAHUEC DHCPIruM B KIICTKC. OTansl OHEPreTUICCKOro obmena. I'mukonms.
BpO)KeHI/Ie 1 €ro BUJIbI. KI/ICJ'IOpOILHOG OKHCJICHHUC, WJIIH KJICTOYHOC ObIXaHHUC. 3(1)(1)CKTI/IBHOCTI) OHEPreTUIYCCKOro obmena

4.4

Peaknuu matpuuHoro cunte3a. ['enernyeckas mHpopmanus u JHK. Peanmszanus renernueckodt mHpopManuu B KieTke. [ eHETHUECKHI KOA W €ro CBOWMCTBA.
Tpanckpunuus — marpuunslii cunte3 PHK. Tpancnsius — Ouocunres 6enka. KonupoBanue aMuHOKHCIOT. Posib pubocoM B OrocuHTE3e Oernka

4.5

Hexnerounsie ¢opmbl xu3HM — Bupychl. Hctopusi oTkpeitusi BupycoB (/JI.M. MBanoBckuii). OcCOOEHHOCTH CTpPOSHHS U JKU3HEHEATENBHOCTH BHPYCOB.
Bakrepuodaru. Bomesnn pacTeHuil, KMBOTHBIX W 4eNOBEKa, BBI3bIBaEMBIC BHpycamu. Bupyc mmmynonmedunmrta denoBeka (BUY) — Bo3Oymutens CIIN/la.
[podunakTrka pacnpocTpaHeHHs BUPYCHBIX 3a00IeBaHU

Pa3MHOX€EHUE U MHAMBUAYAJIbHOE PA3BUTUE OPraHU3MOB

5.1

Krnerounslit uKII, WM KU3HEHHBIH NWKI KieTku. Wutepdasza m mutos. [Iponeccsl, mporekatonime B nHTepdasze. Perumkanus — peaknus MaTpUYHOI'O CHHTE3a
JHK. Ctpoenne xpoMocoM. XpOMOCOMHBI HA0Op — KapUOTHUI. JIUMIOWAHBIN W TalIOWAHBI XPOMOCOMHBIE Ha0Ophl. XpoMmatupl. LluTonornyeckue OCHOBBI
Pa3MHOXKEHUS U UHAMBUAYAIbHOIO PA3BUTHS OPTaHU3MOB.

Henenne knerkn — muto3. Craaun mutosa. Ipomeccsl, mporcxoasmye Ha pa3HbIX CTaIusAX MUT03a. bromornyecknii CMBICT MUTO3a

5.2

@dopMBl  pa3MHOKEHUSI OPTaHU3MOB: Oecrojoe W TMoJoBoe. Buapsl Oecroioro pasMHOXKEHHs: JIeieHHe HaJBOe, TNOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
CIopoo0pa3oBaHue, BEreTaTHBHOE pa3MHOKeHHe. MIcKkycCcTBEeHHOE KIIOHUPOBAHHE OPIraHU3MOB, €TI0 3HAYCHUE JUIS CeJICKIINN

5.3

[TomoBoe pa3sMHOXKEHNE, €r0 OTIUYHS OT OECIIONIOTO.
Metio3. Cragum Mmeitosza. IIporteccel, mpoucxoasamme Ha ctamusx Merosza. [loBenenue xpomocoM B Meto3e. KpoccuHroBep. buomorndeckuii ¢MBICT W 3HAUCHUE
Meno3a

5.4

I'amerorenes — mpoiecc 0Opa3oBaHUS TOJOBBIX KICTOK Y JKUBOTHBIX. [10NIOBBIE JKelle3bl: CEMEHHUKH U sSMYHUKKN. OOpa3oBaHWE M Pa3BUTHE MOJOBBIX KIETOK —
rameT (CriepMaTo30H/I, SUIIEKIIETKA) — criepMaTorenes u ooreHe3. OCoOOEHHOCTH CTPOCHHS SUITEKIIETOK U criepMaTo3onioB. OmogorBopenue. [lapreHorenes

5.5

WuauBuayaibHoe pa3BuTHE (OHTOreHe3). DMOpHOHANbHOE pa3BuTHE (IMOpHOreHe3). DTambl SMOPHOHAIBLHOIO Pa3BUTHUS Y MO3BOHOYHBIX JKUBOTHBIX: IPOOJICHHE,
racTpyssinus, opranorene3. [locTaoMOproHaNbHOE pa3BUTHE. THITBI MOCTIMOPUOHANBHOTO PAa3BUTHS: TPSAMOE, HEMpsMoe (JMYUHOYHOE). BiusHuMe cpembl Ha
pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIAEHHBIC YPOJICTBA.

Pocrt u passutne pacrennii. OHTOreHe3 IIBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH, CTAINU Pa3BUTHS

HacnencTBeHHOCTh M M3MEHYHMBOCTH OpraHu3MoOB

6.1

[Ipenmer wm 3amaum reHeTwkd. VIcTopus pa3BUTHS TEHETHKH. BKimam poccHiCKAX ¥ 3apyOeKHBIX YUYEHBIX B pa3BUTHE TEHETHKH. MeTOIbsl TEeHETHUKH
(TnOpMONTOTHYEeCcKUil, IMTOTeHETHIECKHIA, MOJIEKYIIpPHO-TeHeTHIecKuii). OCHOBHBIE TeHETHYECKHE TTOHATHS. | eHeTndyecKkass CHMBOJIMKA, UCTIONb3yeMasi B CXeMax
CKpEIIMBaHUI

6.2

3aKOHOMEPHOCTH HacJeNOBaHMs MPU3HAKOB, yCTaHOBIeHHbIE I'. Menaenem. MoHornOpuaHoe ckperBanye. 3aKoH eAnHO00pas3ysi THOPHIIOB IIEPBOrO MOKOJICHUS.
[IpaBuio nomuHMpoBaHUs. 3aKOH pacLICIUIEHHUs IPU3HAKOB. [ umore3a yuctorel ramer. [loaHOE U HEMMOIHOE JOMUHUPOBAHUE.

JurnOpuaHoe cKpemuBaHHE. 3aKOH HE3aBHCUMOIO HacleOBaHUS MPH3HAKOB. LluToreHeTMueckre OCHOBHI AWTHOPHAHOIO CKpEUIMBAaHUS. AHaJIM3HUpPYIOLIEe
ckpemuBanue. Mcrnonp3oBaHne aHAIM3UPYIOIIET0 CKPELIMBAHUS JUIS ONIPEAEIeHHUs] TEeHOTHIIa 0CO0H

6.3

CHGHHGHHOG HACJICJOBAHUC ITPU3HAKOB. Patora T. MopraHa IO CLCIUVICHHOMY HACJICAOBAHUIO I'CHOB. HapymeHHe CICIUICHUS I'CHOB B PE3YJIbTATC KPOCCUHIOBEPA.
XpOMOCOMHaH TCOPUA HACIICACTBCHHOCTHU. I'enernmueckue KapThlI.

I'eneruka momna. XpOMOCOMHoe OIIPEACICHHUE T10J1a. AYTOCOMI)I 1 IIOJIOBBIC XPOMOCOMBI. TI'omoramernsie u reTeporaMeTHbIC OPraHU3MBI. HaCJ’Ie,Z[OBaHI/IG IMPU3HAKOB,
CHCINNICHHBIX C IT0JIOM

6.4

M3MeHYnBOCTbD. BI/I,Z[LI U3MCHYMBOCTHU: HCHACICACTBCHHAA W HACJICACTBCHHAas. Poms Cpeanl B HeHaCJ’Ie}.‘LCTBeHHOﬁ HU3MCHYNBOCTH. XapaKTepI/ICTI/IKa
MOZLH(i)HKaHHOHHOf/'I HN3MCHYMBOCTH. BapHaHHOHHLIﬁ pPAA U BapuallMOHHAs KpuBas. HopMa pCaKuru NpUu3HaKa. KonnuecTBeHHBIE U KaY€CTBEHHBIC IIPU3HAKU U UX




HOopMa peakiuu. CBOMCTBA MOTU(UKAIMOHHON W3MEHYHBOCTH

6.5

HaCJ’IeHCTBeHHaH, WX TCHOTUIIMYCCKAasA, U3MCHUYNBOCTBD. KomOnHaTBHAsT M3MEHYHUBOCTE. Meli0o3 U MONOBOMH mponecc — OCHOBa KOMOMHATUBHON H3MEHUYHBOCTH.
MyTaHI/IOHHaH N3MCHYNBOCTbD. KJ'IaCCI/I(l)I/IKaHI/IH MYTaHHfI: T'CHHBIC XPOMOCOMHBIC, I'CHOMHBLIC. Yacrora u MPUYINHBI MyTaIIPIfI. MYTaI‘eHHI)IC (l)aKTOpBI. 3akoH
TOMOJIOTUYCCKUX PSAO0B B HaCJ'ICI[CTBCHHOﬁ n3menunBoctu H.M. Bapuiona

6.6

I'enernka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbI I'EHETHKH YCIOBEKA: I'EHEAJIOTMYECKHM, ONU3HEIOBBIM, IUTOrCHETHYECKUH, OMOXMUMHUYCCKHIA,
MOJICKYJIsipHO-TeHeTHdeckuii. COBpEMEHHOE OINpECICHUE TeHOTHIA: MOJHOTEHOMHOE CEKBEHHUPOBAHHME, TCHOTHUIIMPOBAHHE, B TOM 4ucie ¢ momoirsio [IP-
aHanu3a. HacnencTBeHHble 3a00ieBaHMsI YENOBEKA: T'€HHBIC OOJNE3HM, OOJE3HM C HACJEACTBEHHOH NPEAPACIOIOKEHHOCThIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTHueckrie U TeHepaTUBHBIC MyTallud. [IpHHIMIBI 30pOBOr0 00pa3a >KM3HM, AMATHOCTHKH, MPOGUIAKTUKHA U JICUCHUS T'CHETHYECKUX OonesHel. Memuko-
TCHETHYECKOe KOHCYJITUPOBAHNUE. 3HAUCHHE METUITMHCKON TeHETUKH B IPENOTBPAIICHUN U JICUCHUH TeHETUYECKUX 3a00JICBAHMI YElIOBEKa

Ceneknust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cernekiusl Kak Hayka W Iporiecc. 3apoKJeHHe CeleKIMu U Jomecthkanus. Ydyenue H.M. BaBuioBa o meHTpax MpPOUCXOXKACHUS W MHOTOOOpasusi KyJIbTYPHBIX
pacteHuil. LleHTpsI porcxoxaeHns JOMaIIHUX )KUBOTHBIX. CopT, mopoja, mraMm

7.2

CoBpeMeHHBIE METOJbI CEIeKIMK. MacCOBBI M WHAWBHIYadbHBIA OTOOPBI B CEJICKIMM DPACTEHHH M >KUBOTHBIX. OlleHKa 3KCTephepa. BIM3KOpOACTBEHHOE
ckpenBanue — MHOpuaUHT. Yucras nuHusa. CKpeliMBaHWe YMCTBIX JUHME. [ereposuc, miau rubpuaHas cuiaa. HepoacTBEeHHOE CKpeUMBAHHE — ayTOPHWIIMHT.
Otrnanéunas tuOpuamsamus u e ycrnexu. VICKyCCTBEHHBIH MyTareHe3 W TOMyYEHHE TIONHUIUIONAOB. JIOCTHMKEHHS CENEKIIMA PACTEHUN, J>XUBOTHBIX W
MHUKPOOPTaHU3MOB

7.3

buorexHonorus kak orpacibs nMpou3BojcTBa. |'eHHas mHkeHepus. Otanbl co3panus pekombunantHoi JIHK m Tpancrennsix opranm3mos. Kierounas mHxeHepus.
Krerounsie KynbTypbl. MEUKPOKIOHAIBEHOE pa3MHOKEHNE pacTeHuil. KioHnpoBaHue BRICOKOMPOTYKTHBHBIX CETbCKOXO3SHCTBEHHBIX OPTaHU3MOB. DK OJIOTHYECKHE
u atudeckue mpodaemel. MO — reHerrmdecky MOIUGUIIMPOBAHHBIC OPTraHU3MBI

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorus: 10-11 knacc: 6a30BbIi ypoBeHb: yueOHuk, 10 kmacc/ B.B.Ilaceunuk. M.: [IpocBemenue




METOINYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. Myprazun I[1.P. AxtuBHbIe hopmbl 00ydeHus Ononoruu M., [Ipocsenienne

2. Jlepuep I'.W. buonorus I[loypounsie TecTsl u 3aganus M., AkBapuym

3. XKXypuan «buosnorus B mKoie»

4. Akumor C.U. u np. buosorus B Tabimiax, cxemax, pucyHkax. Y 4eOHO-o0paszoBaTenbHas cepusi. — M: Jlucr-Heto

5.JIepuep I'.U. O6mas 6uonorus (10-11 knaccer): [TonroroBka k EI'3. KontponsHble u camoctosTensHbie padotsl/ I.M.JIepaep. — M.: DkeMmo.

6. Mapkuna B.B. O6mias ouomnorus: yueoHoe nocodue/ B.B.mapkuna, T.FO. Tatapenko-Kosmuna, T.I1. [Topagosckas. — M.: [Ipoda

7. Heuaera I'.A., ®enopoc E.W. Dxonorus B s3kcnepumenTax: 10 — 11 kiaccel: Meroauueckoe mocooue. — M.: Benrana-I'pad

8. HoBoxenor 0. 1. dusernyeckas sBoitonus yenoseka.— Exatepun0Oypr, 2005, — 112c.

9. Oxonorus: Cucrema 3a1aHui i KOHTPOJIS 0053aTEILHOTO YPOBHSI ITOJITOTOBKH BBHITYCKHUKOB cpeHeit mkonel/ ABT. B.H. Ky3nenos. — M.: Benrana-I"pad

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
. https://bio-oge.sdamgia.ru/
. Poccuiickas anextponHas mkodia. https://resh.edu.ru/. Buneoypoku u TpeHakephl 10 OHOJIOTHH.
. http://college.ru/biologiya/ http://www.sbio.info http://www.greeninfo.ru/
. http://www.theanimalworld.ru/

AW

MATEPHAJIBHO-TEXHUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOT'O ITPOLECCA
YYEBHOE OBOPYJIOBAHHUE
CrpaBodHBIC TAOJIUIIEL.
I'oToBBIE MUKpOTIpEnapaThl.
I'epbapum.
OBOPYJOBAHME JIJISI TIPOBEJIEHUS JIABOPATOPHBIX, IPAKTUYECKHNX PABOT, JEMOHCTPAITUI
Tepmomerpsl, Becsl, gamku llerpu, mpobupku, MeH3ypKH. JIyITbl, CBETOBBIE MUKPOCKOITBL.
WNHuTtepakTuBHas nocka. MyabTUMEAUIHBIA TPOEKTOP



