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HOACHUTEJBbHASA 3AIINCKA

[Tpu pazpaboTke mporpamMmsbl MO OUOJOTHHA TEOPETHUECKYIO OCHOBY JJISl ONpEAeTeHUs
MOAXO0JI0B K (hOpMHpOBAHHUIO COACpKaHUs y4eOHOro mpeamera «buosorus» cocTaBWIH:
koHnenrtyanbHbie TTooxkeHuss PI'OC COO o B3anMo0OyCIIOBIEHHOCTH IIEJIeH, COJIEPIKaHMS,
pe3ynbTaToB 00y4YeHHs U TpeOOBaHUI K YPOBHIO MOATOTOBKH BBHIMTYCKHUKOB, TIOJIOKEHUST 00
00X TEJISIX U TMPUHITUIIAX, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSTHAE CUCTEMBI CPETHETO
obmiero oOpasoBanuss B Poccuiickori ®Depeparyiu, a Takke MOJOXKCHHS O crenuduke
Ouwosoruy, e€ 3HAYCHWHM B IO3HAHWUU XUBOW MPUPOILI M OOECIEYCHHH CYIIeCTBOBAHUS
genmoBeyeckoro obmiectBa. CoriiacHO Ha3BaHHBIM IIOJIOKEHUSIM, OTPEICTICHBI OCHOBHBIC
(GYHKIUY TIPOTPaMMBI IO OMOJIOTHHU U €€ CTPYKTYpa.

[IporpamMmma mo Owosiormu maéT TpPEACTABICHHWE O IeNsAX, o0 oOmiel crpaTeruu
oOy4eHHs, BOCIUTAHUS M Ppa3BUTHS OOYYAIONIMXCS CpPEICTBAaMHU Y4eOHOTO TIpeIMeTa
«buonorusi», ompenenser o0s3aTenbHOE NPEIMETHOE COJEpKaHue, €ro CTPYKTYypY,
pacrpesielieHne 1Mo pasfeliaM M TeMaM, PEeKOMEHIYEeMYIO IOCIeAO0BAaTeIbHOCTh H3YyUEHHS
y4eOHOro Marepuana ¢ Y4ETOM MEKIPEIMETHBIX W BHYTPHIIPEJAMETHBIX CBS3CH, JIOTUKH
00pa30BaTeILHOTO MpoIlecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOIIMUXCsl.

B mnporpamme mo OHOJIOTMM TakKe YYUTHIBAIOTCS TPEOOBAHWS K IUTAHUPYESMBIM
JMYHOCTHBIM, METANPEJIMETHBIM M TPEAMETHBIM pe3ylibTaTaM 00y4deHus B (popMUpOBaHUH
OCHOBHBIX BHUJIOB y4€OHO-TIO3HABATEIIBHOMN JEATEIBHOCTH/YI€OHBIX TEHCTBUI 00yJarOIIUXCS
10 OCBOCHHIO COJICPYKAHUST OMOJIOTMYECKOT0 00pa30BaHus.

B nporpamme no o6uonoruu (10—11 kimaccel, 0a30BbIi YPOBEHB) PEATH30BaH MPUHIIMIT
MPEEeMCTBCHHOCTH B W3y4YCHUHM OWOJOTHH, Onarojaps dYeMy B HEH MPOCMATPUBACTCS
HAIPaBJICHHOCTh HA pAa3BUTHE 3HAHWH, CBSI3aHHBIX C (OPMUPOBAHHUEM ECTECTBEHHO-
HAyYHOTO MHUPOBO33PEHHUS, IIEHHOCTHBIX OpHUEHTAIMNA JUYHOCTH, DKOJIOTHYECKOTO
MBIIUICHHSI, TPEACTABICHUH O 3710pOBOM 00pasze XWU3HU M OEpPEeKHBIM OTHOIICHUEM K
OKpyKaromied mnpupogHoi cpene. [lodToMy Hapsimy ¢ H3y4eHHEM OOIIEOMOIOrMYSCKIX
TEOpHUH, a TaAK)KE€ 3HAHUN O CTPOCHUU JKUBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIINX B HHUX MPOIECCOB B IMPOrpaMMe 10 OHOJIOTHH YACICHO BHUMaHHUE
WCTIOJIB30BAHUIO TTOJIYUYECHHBIX 3HAHWHA B TIOBCEAHEBHOM XHM3HM JUISl PEIICHUS MPHKIIATHBIX
3aa4, B TOM 4HCIe: TMPOPUIAKTUKH HACIEACTBEHHBIX 3a00JI€BaHHMI 4YeIOBEKa, MEIHMKO-
TCHETUYECKOTO  KOHCYJIBTUPOBAHHS, OOOCHOBAaHHS  SKOJOTHYECKH  I€Ieco00pa3Horo
MOBEJICHUsI B OKPYXaroIled MPHUPOTHOW cpejie, aHajau3a BIMSHHUS XO3SHCTBEHHOU
JIESITEIBHOCTH YeJIOBEKa HA COCTOSHUE TMIPUPOIHBIX U UCKYCCTBEHHBIX YKOCUCTEM. Y CHIICHUE
BHUMaHHMS K NMPHUKIATHON HANPABICHHOCTH Y4eOHOro mpeamMera «broiorus» npoauKToBaHO
HEOOXOIMMOCTBhIO O0ECTICUeHUs] YCIOBUM IS PEIICHUs OJHOM M3 aKTyalbHBIX 3a]ad
IIKOJIFHOTO OMOJIOTHYECKOTr0 00pa3oBaHMs, KOTOpas Tpennosnaraetr (GpopMHUpPOBaHUE ¥
00y4aroIuXxcs CIIOCOOHOCTH aIanTHPOBAThCS K W3MEHEHHSM TUHAMHYHO Pa3BUBAIOIICTOCS
COBPEMEHHOTO MHpA.

buonorust Ha ypoBHEe cpefHero oOiero oopazoBaHusl 3aHUMaeT BakHoe MecTo. OHa
obecrnieunBaeT (popMUpPOBaHUE y OOYHAIOIIUXCS MPEICTABICHUH O HAyYHOH KapTHHE MHUPA,
pacmmpsieT ¥ 0000IIaeT 3HAHHUA O JKUBOU Tpupoae, €€ OTIMYUTENbHBIX NpPU3HAKAX —
YPOBHEBOM OpPraHM3allMU W HBOJIOIHH, CO3MAET YCIOBHUS IJIS: MO3HAHHS 3aKOHOB YKHBOU
npuponabl, GopMUpoBaHUA (YHKIMOHATHHOW T'PAMOTHOCTH, HABBIKOB 3I0POBOTO U



Oe3omacHOro obpa3a KHU3HH, SKOJIOTHYECKOTO MBIIUICHHS, LIEHHOCTHOTO OTHOIICHHS K
YKUBOU NIPUPOJE U YETIOBEKY.

Bonbiioe 3HadeHue OHMONOrMS MMEET TakkKe Ui peIleHHs BOCHUTATENbHBIX U
pa3BHBAIOIIMX 3a/lad CpeaHEro oO0mero oOpa3oBaHUs, COMHMATU3AIMU O0YYaIOIIUXCS.
N3yuyenne Ouonorun oOecnedyrBaeT YCJIOBUS I (POPMHUPOBAHUS HHTEIIEKTYalbHbIX,
KOMMYHHUKAIIMOHHBIX ¥ HMH(OPMAIIMOHHBIX  HAaBBIKOB,  JCTETUYECKOH  KYJIbTYpHI,
CIOCOOCTBYET MHTETpAllMU OMOJIOTMYECKUX 3HAHUH C MPECTaBICHUAMH U3 APYTUX YUEOHBIX
IIPEIMETOB, B 4YacTHOCTH, (U3UKH, XUMHM M reorpaduu. Ha3BaHHbIE NOJNOXKEHUS O
npeaHa3HauYeHUH y4eOHOro mnpenMeTa «bBHONOTHS» COCTaBUIM OCHOBY Ui OINpEAETICHHUs
MOJIXOJIOB K OTOOPY U CTPYKTYPHUPOBAHUIO €TO COJEPKaHuUs, IPEJICTAaBICHHOIO B pOrpaMmme
10 OMOJIOTHUH.

Otbop conepxkanuss ydeOHOoro mpenmera «buomorus» Ha 0a30BOM YpOBHE
OCYLIECTBIEH € MNO3MLUH KyJIbTYpPOCOOOpPA3HOrO MOAXO/A, B COOTBETCTBUU C KOTOPBIM
oOyyaromuecs: JOJDKHbI OCBOMTh 3HAHUS U YMEHHMs, 3HaUYUMBbIE U1 (pOpMUpOBaHUs OOIIeH
KYJIbTYpbI, ONpPEAEIAIONE aJeKBaTHOE MOBEJCHUE YEJIOBEKAa B OKPY’KAOIIEH MPUPOIHON
cpele, BOCTpeOOBaHHbBIE B IOBCEIHEBHOM >KU3HU M NpaKTHUECKOW nesrenbHOcTH. Ocoboe
MECTO B 3TOM CUCTEME 3HAaHHUW 3aHUMAIOT DJIEMEHTBI COAEPIKAHUsL, KOTOPBIE CIIyKAaT OCHOBOU
1u1st GOPMUPOBAHUS NPEICTABICHUN O COBPEMEHHON €CTECTBEHHO-HAyYHOU KapTHHE MUpa U
LIEHHOCTHBIX OPUEHTALMAX JIMYHOCTH, CIOCOOCTBYIOLIMX T'yMaHM3allUd OHOJIOIMYECKOIO
o0Opa3oBaHwUsI.

CrpykTypupoBaHHE cOAepXk aHHs y4eOHOro Marepuaja B IporpaMme Mo OHOJIOTUHU
OCYLIECTBJIEHO C Y4Y€TOM MPHUOPUTETHOrO 3HAYeHHs] 3HAHUM 00 OTJIMYUTENBHBIX
OCOOEHHOCTSIX JKMBOM MHpUpOAbl, O €€ YpPOBHEBOW oOpraHu3zalvud U HBojaoonud. B
COOTBETCTBHUH C 3TUM B CTPYKType yueOHOTro npeamera «bruosnorus» BbIIENEHbI ClIenylolye
coJiep)kaTesbHble TMHUK: «buonorus kak Hayka. MeToael HaydyHOro mo3HaHus», «Kierka
Kak Owosorndeckas cucrema», «OpraHuzM Kak Ouonormyeckas cuctema», «Cucrema u
MHOI000pa3ue OpraHW4YecKOro MHupa», «IBOJIOLMS KUBOH MPUPOIBI», «IKOCUCTEMBI U
IIPUCYIINE UM 3aKOHOMEPHOCTH.

Henbp uzyuenus yuebHoro npenmera «buonorus» Ha 0a30BOM ypoBHE — OBJaJICHUE
00yJaroIUMHCs 3HAHUSMHM O CTPYKTYPHO-(DYHKIIMOHAJIBHOM OpraHU3alM >KUBBIX CUCTEM
pasHOro paHra W MPHOOPETEHHWE YMEHUH MCIONB30BaTh 3T 3HAHMA I TPAMOTHBIX
NEHCTBUI B OTHOIIEHHWU OOBEKTOB >KMBOW MPUPOJBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX
npoOJem.

Hoctuxenue 1enu u3ydeHus ydeOHoro mpenmera «buosnorus» Ha 06a30BOM ypOBHE
o0ecrieunBaeTCs PEeLICHUEM CIIeAYIOIUX 3a/1a4:

OCBOCHHME OOY4arOIIMMUCS CHCTEMbl 3HAHUH O OHMOJIOTMYECKHX TEOPHUSX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiIax, CIyKalluX OCHOBOM i (POpMHUPOBAHUS
IIPEICTABICHU O €CTCCTBEHHO-HAYYHOM KapTHHE MHpa, O METOJAaX HAy4dyHOro IO3HAHUS,
CTPOCHUHU, MHOT000pa3uu U OCOOCHHOCTAX >KUBBIX CHCTEM Pa3HOI'O YPOBHS OpraHHM3alluy,
BBI/IAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX UCCIIEI0BAaHUSAX B OMOJIOTHH;

¢dbopmHpoBaHUe y 00yJaroIUXcs M03HABATEIbHBIX, HHTEIIEKTYAIbHBIX U TBOPUYECKHUX
CHOCOOHOCTE B Tpoliecce aHaliM3a JAHHBIX O IYTSIX Pa3BUTUS B OHMOJOIMM HAay4HBIX
B3TJISZI0B, UEH U MOJIXO0B K U3YYEHHIO )KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3allNH;



CTaHOBJIEHHE y oOywaromuxcs oOmeld KylIbTypbl, (DYHKIMOHAJIBHOH TI'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OLEHUBATh SIBJICHUS OKPYXKAIOLIETO MUpPa >KMBOW MPHUPOIBI
Ha OCHOBAaHUM 3HAHUH U OMBITA, MOJTYYEHHBIX ITPU NU3YUYEHUH OMOJIOTHH;

¢dbopmupoBaHUEe Yy 00YJAIOMUXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHUE OMOIOTHYECKUX
3HAHUW B MPAKTHYECKOW NEATEIbHOCTH YEJIOBEKa, Pa3BUTHUU COBPEMEHHBIX MEIUIUHCKUX
TEXHOJIOTHH 1 arpoOMOTEXHOJIOT Hif;

BOCIUTAHHE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUSI YEIOBEKOM >KMBOM MPUPOIBI,
HEOOXOIMMOCTH OEpeKHOr0 OTHOIICHHS K HeW, COONIOACHHUS OTHUYECKHX HOPM IpHU
MIPOBEICHNU OMOJIOTUYECKUX UCCIIEOBAHMIA;

OCO3HaHHE EHHOCTU OMOJIOrMYECKUX 3HAHUI JIJIsl TIOBBIIIEHUS YPOBHS AKOJIOTHYECKOMN
KYJIbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHHE TPUOOPETEHHBIX 3HAHUN U YMEHHMI B MOBCEJHEBHOM KU3HU JJISI OLECHKH
MOCJICICTBUI CBOCH JESITEIHPHOCTUA IO OTHOIICHHUIO K OKPYKAIoUIeH cpejie, COOCTBEHHOMY
3J10pOBbI0, 000CHOBaHME U COOIIOIEHNE Mep MPO(UITAKTUKY 3a00JI€BaHUH.

B cucreme cpennero obmiero oOpaszoBanus «buonorus», m3ydaemas Ha 0a30BOM
YpOBHE, fABIAETCA 00A3aTENbHBIM y4EOHBIM MPEIMETOM, BXOISAIIMM B COCTaB MPEAMETHOMN
obnactu «EcTeCTBEHHO-HAYyYHBIE TIPEAMETBI».

Jnst uzydeHust Owonmorun Ha 0a30BOM YPOBHE CpeaHEro oO0Iiero oOpa3oBaHUS
orBonutcs 68 dacos: B 10 kmacce — 34 vaca (1 yac B Heeno), B 11 kimacce — 34 gaca (1 gac B
HEJIEIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

Bbuonorus kak Hayka. CBs3b OMOJIOTHUU C OOIECTBEHHBIMU, TEXHUYECKUMHU U IPYTUMHU
€CTEeCTBCHHBIMU HayKamH, (priocodueid, STUKON, ICTETUKON W mpaBoMm. Ponb Ouosoruu B
(GhopMHUPOBaHUN COBPEMEHHOI Hay4YHOI KapTUHbI Mupa. CuctemMa OMOJIOTHYECKUX HAyK.

Metoapl TO3HaHMSI KMBOW MNpUPOABl (HAOJIOJEHUE, OHKCIEPUMEHT, OIMCAHUE,
U3MEpeHHe, KiacCuuKaIs, MOICTHPOBAHNE, CTATUCTUYECKass 00padOTKa JaHHBIX).

JdemoncTpanuu:

[optpetsr: Y. apsun, I'. Mennens, H. K. Konsios, [Ix. Yorcon u @. Kpuk.

Tabmuip! U cxembl: «MeTOoIbl TO3HAHUS KUBOU TPUPOIBD».

JlabGopaTopHble U NpaKTHYeCKUEe PadoThI:

[Mpaktuyeckast padora Ne 1. «Vcronp3oBaHHME pPa3TUYHBIX METOJOB NPU H3yYCHHH
OHOJIOTrH4YEeCKIX 0OBEKTOB.

Tema 2. ’KuBble cucTeMbl M MX OPraHU3al U,

Xusble cuctemsl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus Omosoruu. OTINYUE KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPHUPOIBIL.

CpoiicTBa OmocucTeM W UX pasHooOpaszue. YpPOBHU OpraHHW3alud OHOCUCTEM:
MOJIEKYJIAPHBIA, KIJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIM, MOMYISIHUOHHO-BUIOBOM,
HKOCUCTEMHBIHN (OMOTEOIIEHOTHUECKH ), OrnochepHbIi.

JdemoncTpauuu:

Tabnuuel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HW», «YPOBHU OpraHU3allUU >KUBOM
MIPUPOIBI».

O6opynosanwue: Mojens MoJiekyibl JJHK.

Tema 3. XuMu4ecKuii COCTaB M CTPOEHHE KIETKH.

XUMUYECKUH  COCTaB  KJIETKM. XHUMHYECKHE  DJIEMEHTBI:  MaKpOAJIEMEHTBHI,
MUKpO3JieMeHThl. Bo/la u MUHepasbHbIE BEIIECTBA.

OyHKIMKA BOABI U MUHEPANBHBIX BEHIeCTB B KieTke. llojgaepxaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHHOKHCIOTBI — MOHOMEpPHI OENIKOB.
HeszameHuMble W 3aMEHUMbIE AMHHOKUCIOTHL. AMMHOKHCIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl O€JIKOBOM MOJEKybl (MepBUYHAs, BTOPUYHAS, TPETHYHAs M YETBEPTUUHAS
CTPYKTYypa). XUMHYECKHE CBOMCTBA OeIKoB. bruonorndyeckue GpyHKIMM OEIKOB.

depMmeHTHI — OHosornyeckue karanuzaropsl. CTpoeHue (hepMeHTa: aKTUBHBINA LIEHTP,
cyoctpatHas crneuupuyHocts. Kodepmentsl. Burtamuubl. Otinuust ¢GepMeHTOB OT
HEOPraHMYECKHUX KaTallu3aTopOB.

VYraeBoasl: MoHOcaxapuibl (TIr0K03a, pubo3a u Je30kcupubo3a), aucaxapujbl
(caxaposa, ynakTo3a) M ToOJIMCaxapuabl (Kpaxmall, TIUKOTEH, IeJuTojo3a). bromornyeckue
(GYHKIMH YTIIEBOIOB.

Junuasl: Tpurauuepuasl, ¢ocdomunuapl, crepounsl. ['mapoduibHO-THIPOGDOOHBIE
cBoiictBa. buonoruueckue ¢ynxiuu nunuaos. CpaBHEHUE YITIEBOAOB, OEIKOB U JIMMHUIOB
KaK UCTOYHMKOB YHEPTHUU.



Hyxneunossie kucnorsl: JIHK m PHK. Hykieotuael — MOHOMEpPBI HYKJIEHMHOBBIX
kuciot. Crtpoenne u ¢ynkumu JIHK. Crpoenme m ¢ynknun PHK. Buner PHK. AT®:
CTpO€HUE U (QYyHKIMH.

[Muronorus — Hayka o kierke. Kilerounas teopust — npuMep B3aUMOACUCTBUSA UICH U
(hakTOB B HAyYHOM MO3HAHUHU. MeTO bl U3yUEHUS! KIETKH.

Knerka kak nenoctHass >xuBas cucreMa. OOmue NpU3HAKU KIETOK: 3aMKHYyTas
HapyxHast MeMOpaHa, Mmosiekynbl JJHK kak renernueckuil anmapat, cucreMa CUHTE3a Oerka.

Tunsl KJIETOK: sykapuoTHUeckas W mnpokapuotuyeckas. OCOOEHHOCTH CTPOCHHUS
nmpokapuoTuueckoil kieTku. Kierounass crenka Oaktepuil. CTpoeHHE SYKapHOTHUYECKOUN
kJeTkd. OCHOBHBIE OTJINYMS PACTUTENIbHOM, )KUBOTHON M TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIETOYHAs! CTeHKA, TTMKOKAIUKC, UX (PYHKIIHH.
[ma3maTuueckass memOpaHa, e€ cBoiicTBa W ¢yHKIuH. llurorurasmMa u €€ OpraHOUIBL
OnnomemOpannbsie  opraHounsl  kietku: OIIC, ammapar [onbmku, JTU30COMBI.
[lomyaBTOHOMHBIE OpraHOMIBl KJIETKH: MHTOXOHApUHU, Iactuabl. [Ipoucxoxnenue
MUTOXOHJIpUH M miactua. Buasl nminactun. HememOpaHHble opraHOW/bI KIETKHA: PUOOCOMBI,
KJIIETOYHBIA LEHTP, LEHTPUOIH, PECHUYKH, KIyTUKU. @DYHKIUU OpPraHOMIOB KIETKU.
Bxirouenus.

Anpo — perynasTopHblii 1eHTp KkieTku. CTpoeHue sjapa: sjepHas 000JI0uKa,
KapuoIUia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpanuu:

[loptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. [lneiinen, P. Bupxos, k. Yorcos,
@. Kpuk, M. Yuikunc, P. ®panxinun, K. M. bap.

Huarpammbl:  «Pacnpenenenne XUMHUYECKUX DSJIEMEHTOB B HEXHBOH MIPUPOIEY,
«Pacnpenenenre XuMUYECKHUX JIEMEHTOB B )KUBOW TTPUPOJIEN.

Tabnuuel u cxemsl: «llepuonnyeckas Tadbaua XUMHUECKUX AJIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOJbDY, «buocunre3 Oenka», «CTpoeHue Monekyiasl Oenka», «CrtpoeHue
¢depmenTa», «Hykneunossie kucnotel. JJHK», «Ctpoenue monekynsr AT®», «CtpoeHue
JIYKApUOTUUECKOW KIETKH», «CTpoeHuEe >KMBOTHOM KIETKW», «CTpOCHHE pacCTUTEIHHOU
KJIETKN», «CTpOCHHE MPOKAPUOTHUECKON KIETKN», «CTpOoeHHUE sSApa KIETKU», «YTIEBOIbDY,
«JIunuaey.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, 000pyI0BaHUE ISl TIPOBEICHUS HAOIIOICHUH,
U3MEpEeHU, SKCIIEpUMEHTOB, MUKPOIIPENapaThl PaCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATBLHBIX
KJIETOK.

JlaGopaTopHble U NpaKTHYeCKUue PadoThi:

JlaboparopHas pabota Ne 1. «M3ydyeHrne KaTaauTHUECKON aKTUBHOCTH (pepMeHTOB (Ha
MpUMepe aMUIIa3bl WIN KaTajaasbl)».

JlaGopaTopHass pabora Ne 2. «M3ydeHue CTpOEHHUs KIETOK PAaCTCHHH, KMBOTHBIX W
OaxTepuii ol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIPENapaTax U UX OMHCAHHUE.

Tema 4. ’KusHe1eATEJIbHOCTh KIETKH.

OOmeH BemecTB, WJIM MeTa0ONMM3M. AcCHUMWIALNMS (TUIACTUYECKHH OOMEH) |
TUCCUMIIIALINS (SHEPTETHYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO TpoIlecca MeTaboIu3Ma.
Posb 3aK0HOB COXpaHEHUs BELLECTB M SHEPTUU B IOHUMaHUU MEeTa00JIn3Ma.



Tumnbr oOMeHa BemiecTB: aBTOTpOGHBIN U reTepoTpodHbiid. Ponbs hepmenToB B 00MeHe
BEIIIECTB U MPEBPAICHUU YHEPTUU B KIIETKE.

®ortocunre3. CBeroBas u TemHOBas ¢a3bl (oTocuHTe3a. Peakiuu ¢doTocuHTe3A.
OddextuBHOCTE PoTOCHHTE3a. 3HA4YeHHE (OTOCUHTE3a I KU3HH Ha 3emie. Biusaue
YCJIOBHM Cpebl Ha (POTOCHHTE3 M CITOCOOBI TIOBBIIIEHHUS €T0 MPOTYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHuM.

XeMOcHHTe3. XEMOCHHTE3UPYIoNe 0akTepun. 3HAYCHHE XEMOCHHTE3a JIJIsl )KMU3HU Ha
3emuie.

DHepreTndyeckuii oOMeH B KIeTke. PaciiemieHue BemIeCTB, BBIICICHUE U
aKKyMyJIMpOBaHHWE OHEPrMM B KIETKE. OTambl JHEpreTHueckoro ooOmeHa. [nukonus.
Bbpoxenue u ero Buabl. KuciopogHoe okuciaeHue, Wi KIeTOYHOe AbixaHue. OKUCINTENbHOE
dbochopummpoBanue. DPPEKTUBHOCTH YHEPTETHIESCKOr0 OOMEHa.

Peakiun marpuunoro cunHTe3a. ['eHetmueckass mHpopmanus u JIHK. Peanmszanus
reHeTHYeCcKoi nHpopManuu B KIeTke. [ eHeTndeckuit KoJ u ero cBoiictBa. TpaHCKpUMIHS —

matpuunblii cuate3 PHK. Tpancmsumss — OwuocunTe3 Oenka. JTambl  TPaHCISAIUH.
Koauposanue amuHokuciaor. Posnb pubocom B 6uocuHTe3€e OemKa.
Hexnerounsie ¢opmbl xu3HH — Bupychl. Hctopus oTkpbeitus Bupyco (. .

NBanoBckuii). OCOOEHHOCTH CTPOEHUS M JKU3HEHHOTO IMKJIa BUPYCOB. bakrepuodaru.
bone3nn pacrteHuii, JKMBOTHBIX M  4YEJIOBEKAa, BbI3bIBAEMBIE BHUpycaMH. Bupyc
ummyHonedpunura yenoBeka (BUY) — BozOymutens CIIM[a. OOpatHas TpaHCKpUIIIHA,
peBepTasa u unrerpasa. [Ipopunaktuka pacnpocTpaHeHHsI BAPYCHBIX 3a00JI€BaHUA.

JdemoncTpanuu:

Ioptpetsr: H. K. Konsuos, JI. U. Banosckuii, K. A. Tumupsses.

Tabmumer u  cxembl: «Tunsl  muTanus», «Metabomuszmy», «MUTOXOHAPUIY,
«QHepreTuueckuii ooMen», «Xnopomnact», «Porocuntes», «Ctpoenue JJHK», «Crpoenue
u (yHkumoHupoBaHue TeHa», «CuHre3 Oenka», «['eHeTmueckuil koa», «Bupycs»,
«bakrepuodarn», «Ctpoenune u >ku3HeHHbIM wnukn Bupyca CIIMJla, OGaxTtepuodaray,
«Pemmukarus JTHK».

Ob6opynoBanue: Moxenu-ammaukauuun — «Yasoenne JIHK u  Tpanckpummms»,
«buocunTtes 6eka», «CTpoeHue KIETKH», MoaeNb cTpyKTypsl JJHK.

Tema S. PazMHOKeHHe U MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii nuki, WM *KU3HEHHBIM LUK KieTkd. MHTepdasza u muros. [Ipoueccsl,
npoTtekatomue B uHTep(daze. Permmukanus — peakius matpuanoro cuare3a JIHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIA HA0Op — KapuOTHUIL. JIUTUIOUIHBIN U TalIOUIHBII XPOMOCOMHBIE
HaOopel. XpomaTunbl. LluTojormdeckre OCHOBBI Pa3MHOXKEHHS W WHAMBHIYaJIbLHOTO
pa3BUTHS OPraHU3MOB.

Henenne knetkn — muto3. Craauu muros3a. [Ipoueccel, mpoucxonasdime Ha pa3HbIX
CTaJusX MUTO3a. BUOJIIOrM4ecKnii CMBICI MUTO3A.

[Iporpammupyemasi rudesb KJIETKU — aloITO3.

®opmBl pa3MHOXKEHHSI OpraHu3MoB: Oecrojoe U mosoBoe. Buael Oecrosioro
pPa3MHOKEHHUS: JISJICHUEe HAJBOE, TOUYKOBAHUE OJTHO- U MHOTOKJIETOYHBIX, CIIOPOOOPa30BaHUE,
BEreTaTUBHOE pa3MHOKeHUE. MIcKycCTBEHHOE KIIOHMPOBAHME OPraHU3MOB, €I0 3HAUEHHUE IS
CEJIEKIIHH.

[TonoBoe pa3MHOXKEeHHE, €r0 OTINYUS OT OECHOJIoro.



Meiios. Ctaguu meiiosa. IIporeccel, npoucxosme Ha cTagusx menosa. [loenenue
XpoMocoM B Meno3e. Kpoccunrosep. bronornyeckuii CMbICT M 3HaYEHUE MEN03a.

I'amerorene3 — mpolecc 00pa3oBaHMs IOJIOBBIX KIETOK Y MHMBOTHBIX. [lomoBble
KeJle3bl: CEMEHHMKM U SMYHUKU. OOpa3oBaHME U pPa3BUTHE IIOJIOBBIX KJIETOK — TaMET
(cnmepmato3oma, sUNEKIETKA) — crepmaToreHe3 W oBoreHe3. OCOOEHHOCTH CTpOEHUs
ANLIEKIIETOK U criepMaTo3ouoB. Omnogorsopenue. Ilaprenorenes.

NunuBunyanpHOE pa3BuTHE (OHTOTEHE3). DMOPHOHAIBLHOE Pa3BUTHE (IMOPHOTEHE3).
Dranbl SMOPHOHATBHOTO PAa3BUTHUSL y MO3BOHOYHBIX KMBOTHBIX: IPOOJICHHE, TacTPYIIsIIys,
opranorene3. IlocTomMOpuoHanmpHOE pa3BUTHE. THUIBI MOCTIMOPHUOHAIBHOTO PA3BUTHS:
npsiMoe, HempsMoe (JMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pasButne pacreHuil. OHTOreHe3 LIBETKOBOI'O PACTEHHs: CTPOCHHME CEMEHH,
CTaJU¥ PA3BUTHS.

JdemoncTpanuu:

Tabnuue! u cxembl: «@OpMBbI Pa3MHOKEHUS OPraHU3MOBY, «J|BOIHOE OIIIOIO0TBOPEHNE
y ILBETKOBBIX pacTeHui», «BeretaTMBHOE pPa3MHOXKEHUE pacTeHUi», «JleneHue KIeTku
OakTepuii», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBD», «KIETOUHBIN IHKI»,
«Permmukanua JJHK», «Muto3», «Meio3y», «IIpsmoe u Henpsamoe pa3Butue», «l'ametoreHes
Yy MJIEKOTIMTAOIINX U YeJIOBEKa», « OCHOBHBIE CTAaJUU OHTOI'€HE3a».

OO6opynoBanue: MUKPOCKON, MUKponpenapaTsl «CrepMaTo30U1bI MIIEKOUTAIOIIETOY,
«SineksieTka MIEKONMUTAIEro», «KaprnokuHe3 B KJIETKax KOpENIKa JIyKa», MarHWTHas
Moaenb-anmuukanus «/lenenne knetkun», moaens JTHK, mogens Metada3Hoit XpOMOCOMBI.

JlabopaTopHbIe U IpaKTHYeCKHE PadoThI:

JlaGopaTtopHas pabota Ne 3. «HabOmronenne MuTo3a B KJI€TKaX KOHUYMKA KOPEIIKa JTyKa
Ha FOTOBBIX MHUKpOIIpEnapaTax.

JlaGopaTopHass pabora Ne 4. «/3ydeHue CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparaxy.

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeTuku. McTopusi pa3BUTHS T€HETUKU. Poiap LUTOIOTMM U
SMOpPUOJIOTUH B CTAHOBJIGHWM TeHETHKU. BKkila poccuiickux M 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETHUKU. MeETOoasl TeHETHKU (THOPHIOIOTHYECKUN, I[UTOTEHETUYCCKH,
MOJIEKYJISIpHO-TeHeTHUeckuil).  OCHOBHBIE  TeHeTW4YecKue  MoHATHS.  ['eHeTmueckas
CHUMBOJIMKA, UCIIOJIb3yeMasl B CXEMax CKpeIUBaHUi.

3aKOHOMEPHOCTH HAacJeJOBaHMS TPU3HAKOB, ycTaHOBIEeHHble [. Menzaenem.
MonoruOpuaHoe CKpenuMBaHHe. 3aKOH €AMHOOOpa3usi THOPUAOB TMEPBOrO TMOKOJICHHUS.
[IpaBuno noMuHUpOBaHUS. 3aKOH pacIIEIUICHUsT NpU3HAKOB. ['MMoOTe3a YUCTOTHI T'aMer.
[TonHOE M HEMOJIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe CKpeluBaHHe. 3aKOH HE3aBUCUMOTO HACJEIOBaHHS IMPU3HAKOB.
[{uToreneTnuecKue OCHOBBI AUTHOPHIHOTO CKpEIIUBaHMA. AHATU3UPYIOIIEee CKpEIIUBaHHE.
Hcnonp3oBaHue aHAM3UPYIOIIETO CKPEIIMBAHMSI JIJIsl ONIPeIeTIeHHsI TEHOTUIIA OCOOU.

CuerieHHoe HacnefoBaHue mpu3HakoB. Pabora T. Moprana mno cuenjgeHHOMY
HacJleJ0BaHUIO TeHOB. HapyleHue cuenieHus FTeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOoMOCOMHas TeOpHsl HACJIECTBEHHOCTHU. | eHeTHuecKe KapThl.



I'enetnka mnona. XpoMOCOMHOE ONpenesieHHe TMoja. AyTOCOMbl U IOJOBBIE
XpOMOCOMBI. ['OMOramMeTHble M TeTeporamMeTHble OpraHu3Mbl. HacnegoBaHue MNpHU3HAKOB,
CLEIUIEHHBIX C I1OJIOM.

N3meHunBoCTh. Buabl M3MEHUYMBOCTU: HEHACJIEACTBEHHAs M HAcjeACTBEHHas. Poib
Cpellbl B HEHACJEICTBEHHOM H3MEHYMBOCTH. XapaKTepUCTHKAa MOJIU(DUKAIIMOHHOM
W3MEHYMBOCTU. BapuanmoHHbIl psa M BapualuMoHHAs Kpusas. HopMma peakuuu npusHaka.
KonnyecTBeHHbIE ¥ KadyeCTBEHHBIE TIPU3HAKM MW HX HopMa peakuun. CBoHcTBa
MOAU(PHUKAITIOHHON U3MEHUHUBOCTH.

HacnencrBennasi, Wiu  TEHOTUNUYECKas,  W3MEHYMBOCTh.  KoMOWHaTHBHas
M3MEHUYMBOCTh. Meio3 M MOJOoBOIM mpolecc — OCHOBA KOMOMHATHUBHOW H3MEHYMBOCTH.
MytannoHHass U3MEHUMBOCTb. Kiaccudukanuss MyTanuii: TeHHbIe, XPOMOCOMHEIE,
reHoMHbIe. YacToTa ¥ mpuyuHbl MyTanuii. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKHIX
pAoB B HacieacTBeHHoM n3menunBoctr H. M. BaBuiosa.

BresiepHas HacneaCTBEHHOCTh U U3MEHUNBOCTb.

I'enetuka yenoseka. Kapuorun yenoBexa. OCHOBHBIE METOAbl T€HETHUKU YEJIOBEKA:
reHealloTHYecKui, OJM3HEIOBbIM, IUTOreHETUYECKUN, OHOXUMHUYECKUN, MOJEKYISIPHO-
reHetuyeckuil. COBpeMEHHOE ONpe/ieJieHne TeHOTHUIIA: MOJIHOTEHOMHOE CEKBEHHPOBAaHUE,
TeHOTHIMPOBaHKUE, B TOM uucie ¢ nomoriisio [I1[P-ananu3a. HacneacTBennsie 3a0oseBaHust
YyelloBeKa: TeHHble O0osie3HH, OOJEe3HHM C HACIEACTBEHHONW MPEeapacloyioKEHHOCTBIO,
XpoMocoMHBIe Oosie3Hn. ComMaTHyecKue W TeHepaTUBHBIC MyTanuu. CTBOJIOBBIC KIIETKH.
[Tpuntumel - 370poBOTO  00pa3a JKU3HW, JUATHOCTHKW, TPOPWIAKTHKA U  JICYCHUS
reHeTUYecKux  Oone3Heil.  MeauKo-TeHeTHUeCKoe  KOHCYJIbTUpPOBAaHHME.  3HAUCHUE
MEJIUIIMHCKON TEHETUKH B TMPEJOTBPAIICHUM W JICUCHHM TE€HETUYECKHX 3a00JieBaHUN
YEJI0BEeKa.

JdemoHcTpanuu:

[optpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodees-
PecoBckwuii, H. 1. BaBuios.

Tabmuuer u cxembl: «MOHOTHOPHIHOE CKpEIIMBAHWE W €ro I[UTOTeHEeTHYeCcKas
OCHOBa, «3aKOH PaCHICTUICHUS U €T0 IIUTOTCHETHYECKas OCHOBA», «3aKOH YHCTOTHI FaMeT,
«urubpunnoe ckpeumBanue», «Lutomornyeckne OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUAY,
«Meno3», «B3auMoOAEHCTBUE aJUICNIBHBIX TE€HOBY», «l'€HETHYECKUE KapThl pPACTCHU,
JKUBOTHBIX M YeJIOBeKay, «[ eHeTnka moya», «3aKkOHOMEPHOCTH HACIIeIOBAHMS, CLICTITIEHHOTO
¢ mnonom», «Kapuorumbl yenoBeKa M KUBOTHBIX», «Buabl  HM3MEHUYHMBOCTH»,
«MomudukanmonHas U3MeHUMBOCThY, «HacnenoBanue pesyc-hakropa», «['eHeTuka rpym
KpoBW», «MyTalmoHHasi U3MEHYHBOCTbY.

O6opynoBanue: Moaenu-anminKanuu «MoHOruOpuaHOe CKpelrBanuey, «HemonHoe
JTOMUHUPOBaHUEY, «JurnopumaHoe ckpemmBanue», «IlepekpécT XpoMocoM», MHUKPOCKOT H
Mukpornpenapar «J/lpozoduna» (Hopma, mytanuud (OpPMBI KPBUILEB U OKPAaCcKH Tena),
repOapuii «I'opox OCEBHOI.

JlaGopaTopHble U NpaKTHYeCKUEe padoThI:

Jlabopatopunas pabota Ne 5. «/3ydeHue pe3ylnbTaTOB MOHOTHOPHUIHOTO H
JTUTHOPHUIHOTO CKPEIUBAHUS Y APO30(IIBI Ha TOTOBBIX MUKPOIIpeapaTaxy.

JlabopaTopHass pabota Ne 6. «3ydenne wMoaAMPUKAIMOHHON HW3MEHYHBOCTH,
MOCTPOEHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOIN».



Jlaboparoprass pabora Ne 7. «AnHanmu3 wMyranuid y Apo30GuiIbl HAa TOTOBBIX
MHKpOIIpenapaTax.

ITpaktuyeckas padora Ne 2. «CocTaBieHHe U aHATIN3 POJIOCIOBHBIX UEIOBEKa.

Tema 7. Cesiekuusi opranu3MoB. OCHOBBI O0HOTEXHOJIOTMH.

Cenekus Kak HayKa M MpOIECC. 3apOKAEHUE CEJIEKIUU U JOMeCTHKanus. Yuenue H.
. BaBuioBa 0 LIEHTpax NPOUCXOXKAECHHUS U MHOI000pa3usl KyJlbTYpPHBIX pacTeHHM. LleHTpbI
MIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, MOpoJa, ITaMM.

CoBpeMeHHbIE METO/IbI CeIEeKIMU. MacCcoBbIil U MHAUBUYaIbHbBII OTOOPHI B CENEKIUH
pacteHMii M KMBOTHBIX. OlleHKa »3KcTepbepa. bINM3KOpOICTBEHHOE CKpELIMBaHUE —
uHOpuauHT. Yncras nuHust. CKpelirBaHue YUCThIX TUHUH. ['eTeposuc, nnu rubpuaHas cuia.
HeponctBennoe ckpemmBanue — ayropuausr. OtaanéHHas ruOpuausanus U e€ yCIexH.
HckycCTBEHHBIN MyTareHe3 U MOJYy4YeHUE MOMUIIONAOB. JlOCTHKEHUS CENEKIIMU PACTCHUM,
KMBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus Kak oTpaciab NMpOU3BOACTBA. ['€HHas MHXEHepus. DTambl CO3JaHUSA
pexomOuHantHoi JIHK m Tpancrennsix opranusmoB. Kierounas mnxenepus. Knetounsle
KYJIBTYPBI. MUuKpOKIIOHAJIBHOE pPa3MHOXXECHHE pacTeHHiA. Knonunposanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPTaHMU3MOB. DKOJOTUYECKUE M ITUUYECKUE
npob6suemsl. 'MO — renetnyecku MOAUPUIIMPOBAHHBIE OPIaAHU3MBI.

JleMoHCTparuu:

Iloptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabnuuel u cxembl: kapta «L{eHTpbl MPOUCXOXKIEHNUS U MHOT000pa3us KyJIbTYpPHBIX
pactenuit», «llopombl gOMamHUX KMBOTHBIX», «CopTa KyJIbTYpHBIX pacTEHUI»,
«Otnanénnas rubpuausanusy, «Pabortel akamemuka M. @. VBaHoBay, «llomurmonnusy,
«O0BeKTh OnoTexHoIoruny, «Kierounsle KyabTyphl U KIIOHHpOBaHUe», «KoHCcTpynpoBaHue
U IIEPEHOC T€HOB, XpPOMOCOM.

OO6opynoBaHne: MYJISDKH IJI0JI0B M KOPHETIJIOJOB AUKHX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repdapuii «CeabCKOX0351iICTBEHHbIE PACTEHUS».

JlabopaTopHbIe U IPaKTHYeCKHe PadoThI:

Okckypcusi «OCHOBHBIE METOJIbI U JIOCTHXKEHHUS CEJIEKIMN PACTEeHUN U JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHIUIO, IUIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBIN YJacTOK, B TEIUIMYHOE
X034HCTBO, JJA0OPATOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



IUIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTHUM HA
BA30BOM YPOBHE CPEJIHET'O OBIIIET'O ObPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiMBarOTCS TpeOOBaHMSA K pe3yJbTaTaM OCBOEHHS
00yJaroIUMHUCS TPOTPaMM CPEITHETO O0IIET0 00pa3oBaHUs: TMYHOCTHBIM, METAIPEAMETHBIM
" NpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B cTpykType NMUHOCTHBIX pe3yJabTaTOB OCBOCHHS mpeaMera «buosorus» BbIICICHBI
CIIEIYIOIIME COCTaBISIOIIME: OCO3HAHHE OOYYaIOIIMMUCS POCCUHCKON TpakIaHCKON
UJEHTUYHOCTH — T'OTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEICIICHHUIO,
HaJIM4ue MOTHBALlMM K OOy4eHHIO OMOJOTrHH, ILEeJICHANpPaBIEHHOE Ppa3BUTHE BHYTPEHHUX
yOeX/JIeHUii JTUYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEW M MCTOPUYECKHUX TpPaaUuIUi
pa3BuTUsL  OWOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh UM  CIIOCOOHOCTh  OOYYarolUXcCs
PYKOBOJICTBOBATbCSI B CBOEHU JIESATENBHOCTH II€EHHOCTHO-CMBICJIOBBIMH  yYCTAHOBKAaMH,
NPUCYIIMMH ~ CHCTEME OHOJOTMYECKOro  O00pa3oBaHMs, HaJIMYMe  HKOJIOTHYECKOTO
MPaBOCO3HAHUS, CTIOCOOHOCTH CTAaBUTD 1IETTU U CTPOUTH )KU3HEHHBIE TUTAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOEHUS NpeameTa «bruonorus» A0CTUrarTCs B €IUHCTBE
y4eOHOM ¥ BOCTIUTATEJIbHON JEATEIbHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMU POCCUNCKIUMU
COIIMOKYJIbTYPHBIMU, HCTOPHUUYECKUMHU U TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, IPUHSITHIMH
B 00IllecTBE NMpaBUJIAMH  HOPMaMH MOBEJIEHUSI U CIIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSI U CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEH MO3ULIUU JIUYHOCTH, TATPUOTU3MA,
YBaXXEHUS K 3aKOHY W MIPABOTOPSAJIKY, YEJIOBEKY TPy/a U CTapIIeMy MOKOJICHHUIO, B3aUMHOTO
YBKEHHUs, OEpeKHOr0 OTHOUICHHWsS K KyJbTYpHOMY HACIEOUI0 U  TPAJUIHSIM
MHOTOHAlIMOHAJIBHOTO HapoAa Poccuiickoit denepannn, NpUpOAE U OKPYKAOIIEH Cpelie.

JIM4HOCTHBIE pE3ylbTaThl OCBOEHUS ydeOHOro mpeameTa «bHOIOTHA» JOIKHBI
OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIMXCSl PYKOBOJICTBOBATHCS COPMUPOBAHHOM
BHYTPEHHEH TMO3MLIHUEN JUYHOCTH, CUCTEMOW UEHHOCTHBIX OpPUEHTAlUW, MO3UTHBHBIX
BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOLIUX TPATUIIMOHHBIM IEHHOCTAM POCCUHCKOTO
o0IIecTBa, pacIIMPEHUE KU3HEHHOTO OMBITA U OTbITAa ACSITEILHOCTU B MPOIIECCE pealln3auu
OCHOBHBIX HAIIPABJICHUI BOCTIMTATEIILHON JEATEITLHOCTH, B TOM YUCJIC B YaCTH:

1) rpaskIaHCKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKIAAHCKON TMMO3UIIMK OOYYAIOMIETOCSd KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIeHa POCCHICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IMpaB M OOSI3aHHOCTEH, YBa)KCHHE 3aKOHA U
MIPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MAESATENBHOCTH TPU CO3JaHUU Y4EeOHBIX
MPOEKTOB, PEIICHUH Y4YEOHBIX M TO3HABATEIbHBIX 3a7a4, BHIIOJHEHHH OWOJIOTHUYECKUX
JKCTIEPUMEHTOB;

CIIOCOOHOCTh OMpPEAENATh COOCTBEHHYIO MO3UIMIO0 [0 OTHOIIGHUIO K SBJICHUSM
COBPEMEHHOM KHU3HU U O0BACHATH €€;



YMEHHUE YYUTHIBATH B CBOUX JICWCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JIIOACH C Pa3HBIMH YOCXKICHUSIMH, KYJIbTYpPHBIMH IICHHOCTSIMU H
COIIMAJIbHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B TIPOIECCE COBMECTHOTO BBHIMOJHEHUS YYCOHBIX,
MMO3HABATENBHBIX W HCCIEIOBATEIBCKUX 3a/]ad, YBAXHUTEIHHOTO OTHOIICHHUS K MHEHUIO
ONIMOHEHTOB MPU 00CYKJI€HUH CTIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COIEPKAHUS;

TOTOBHOCTBH K TYMaHUTApPHOW U BOJIOHTEPCKOU JEATEITLHOCTH;

2) NIaTPHOTHYECKOr0 BOCIIMTAHMS:

Cc()OPMUPOBAHHOCTh  POCCUHCKON TPaKJAHCKOH HWACHTUYHOCTH, NATPUOTH3MA,
YBaXEHUS K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTHU Tepes] PoauHON, TOpAOCTH 3a CBOM
Kpaii, cBOr0 Po/iMHY, CBOM SI3bIK U KYJIbTYpPY, IPOLUIOE U HACTOSIIEE MHOTOHALMOHAIBHOIO
Hapoza Poccuy;

LIEHHOCTHOE OTHOLICHHE K IPUPOJHOMY HACIEAUI0 U MAMATHUKAM IPUPOJBI,
JTOCTH>KEeHHSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIICHUBATh BKJIaJ POCCUUCKUX YUYEHBIX B CTAHOBIIEHME M pa3BUTHE
OMOJIOTUM, TMOHUMAHUS 3HA4YeHHUs OHWOJOTMH B TO3HAHMM 3aKOHOB TNPUPOIBI, B >KU3HU
YeJI0BEKa U COBPEMEHHOTO OOIIECTBa;

unerHas yOexJAEHHOCTh, TOTOBHOCTh K CHykeHnio u 3amure OTedecTna,
OTBETCTBEHHOCTH 3a €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

OCO3HAHUE AYXOBHBIX [IEHHOCTEW POCCHIICKOTO HApPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO TIOBEICHUSI;

CIIOCOOHOCTh ~ OLICHMBAaTh CHUTYyalldi0 W NPUHUMAaTh OCO3HAHHBIE  PEIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH,

OCO3HaHHE JIMYHOTO BKJIaJla B TOCTPOCHHE YCTOMYHUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POIUTENSIM, CO3JIaHHUIO CEMbH Ha OCHOBE
OCO3HAaHHOTO NPHUHATHS LIEHHOCTEM CEMEWHOW >XU3HU B COOTBETCTBUU C TPATULUSIMU
HaponoB Poccuu;

4) 3¢TeTHYEeCKOro0 BOCTIMTAHUS:

ACTETHUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas OJCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMAaHUE SMOITMOHAIIBHOTO BO3ACHCTBUS KUBOM MPUPOIBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPAKEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KadecTBa TBOPUYECKON JTMUHOCTH;

5) ¢usnyeckoro BocHUTAHHUS, (POPMHUPOBAHUA KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOI0 0J1aArONOTyYns:

MMOHUMAHUE W peanu3alus 370pOBOTO M 0e30MacHOro obpasza KU3HH (370pOBOE
MUTaHue, COOI0/IEHNE TUTHEHNYECKUX MPaBUI U HOPM, COATaHCUPOBAHHBINA PEXKUM 3aHATUH
U OTAbIXa, peryiaspHas Qu3uveckass AaKTUBHOCTH), OEpPEKHOro, OTBETCTBEHHOTO U
KOMITETEHTHOT'O OTHOIIICHHS K COOCTBEHHOMY (DU3UYECKOMY U IMICUXUYECKOMY 3/I0POBBIO;

MOHMMAHHWE I[IEHHOCTH MPaBUJ WHAMUBUAYATbHOTO M KOJUIEKTUBHOTO 0€30MacHOTO
MOBEJICHHUS B CUTYaIUsX, YIPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUWE TIOCJICICTBUMA W HEMPHUATHS BPEIHBIX MPUBBIUCK (YITOTPEOICHUS aTKOTOIs,
HapKOTUKOB, KYpEHUs);



6) TpyA0BOro BOCIIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYAOTIO0HE;

FOTOBHOCTb K AaKTMBHOM  JESTEIBHOCTH TEXHOJOIMYECKOM M COLMAIbHON
HaIpPaBICHHOCTH, CIIOCOOHOCTh MHULIMUPOBATD, TUIAHUPOBATh M CAMOCTOSITENILHO BBITIOIHATH
TaKylo JesITeIbHOCTD;

MHTEpEC K pa3INuHbIM cepaM npodecCHOHATBHOM 1eATENIbHOCTH, YMEHHUE COBEPIATh
OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuu W peann30oBbIBATH COOCTBEHHBIC >KU3HEHHBIC
TUTaHBbI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M cCaMO00pa30BaHUIO HAa MPOTSKEHUU BCEH
KH3HU;

7) IKOJIOTHYECKOr0 BOCIIMTAHUS:

9KOJIOTMUECKH 1IE€JIECOO0pA3HOE OTHOIIEHWE K MPUPOAE KaK HCTOYHUKY KM3HU Ha
3emiie, OCHOBE €€ CyILeCTBOBaHMUS;

MIOBBIIIEHUE YPOBHS KOJIOTMYECKON KYJIbTYphl: IPUOOPETEHUE OMNbITAa MJIAHUPOBAHUS
MIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN JJI1 OKPYKAIOIIEH Cpeibl;

OCO3HaHHUe T00aJIbHOr0 XapaKTepa SKOJOrHUECKHUX MpoOieM U MMyTel UX perieHus;

CIOCOOHOCTh HCIOJIb30BaTh MpUOOpEeTacMble NMPU H3YyYCHUH OHMOJIOTHM 3HAHUS U
YMEHHsSI TpHU peuieHuH NpoOJieM, CBA3aHHBIX C PAMOHAIBHBIM IPHUPOJIONOIb30BaHUEM
(cobmroneHre mpaBuIl MOBEACHUS B MPUPOJIE, HATIPABICHHBIX Ha COXpaHEHHE paBHOBECHS B
IKOCUCTEMAX, OXpaHy BHJIOB, SKOCUCTEM, OUOCHEpHI);

aKTUBHOE HENpUsATHE ACHCTBUM, MPUHOCALUINX Bpel OKpYy)Karolleld MPUpPOJHOHN cpele,
yMEHHE MIPOTHO3HPOBATH HEeONIaronpusITHbIE 9KOJIOTHYECKHE MOCTIEACTBHUS
MpEANPUHUMAEMBIX JEHCTBUN U IIPEAOTBpALATh UX;

HaJIM4Yue Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYIbTYpPBI, OIMbITA
NESATENBHOCTH JKOJIOTMYECKON HAINpaBICHHOCTH, YMEHHS pPYKOBOJACTBOBAaTbCS MMM B
M03HABaTEIbHOM, KOMMYHUKAaTUBHOW M COLIMAJILHOW MpPAaKTUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JAESITENbHOCTH IKOJIOTUYECKOM HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHHUS:

c(OpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HayKd M OOIIECTBEHHON TNPaKTUKH, OCHOBAHHOTO Ha JAHajore KyJbTyp,
CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHUPE;

COBEpUICHCTBOBAHMUE  SI3bIKOBOM M  YMTATEJIbCKOM  KYJIbTypbl Kak CpeicTBa
B3aMMOJICHCTBUS MEXKIY JIIOJIbMH U TIO3HAHUS MHPA;

MMOHMMAaHHE CTeUU(PUKN OMOJOTUU KaK HayKH, OCO3HAHUS €€ poiu B (OPMUPOBAHUU
palMOHAJILHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUM LEJIOCTHOTO TpeACTaBleHUs 00
OKpY’KalollleM MHpe Kak O €IUHCTBE INPHUPOJbI, 4YeJOBEKa U O0OIIecTBa, B IO3HAHUU
MIPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHnH Mpo0IeM COXpaHEeHUs! IPUPOIHOTO PaBHOBECHS;

yOeKAEHHOCT, B 3HAYMMOCTH OHMOJOTMU U1 COBPEMEHHOM  IIMBHJIM3AIIMU:
o0ecrieueHHss HOBOTO  YPOBHS  DPa3BUTUS ~ MEAMLUHBI, CO3[JaHHE NEPCHEKTHBHBIX
OMOTEXHOJIOT Ui, CIIOCOOHBIX pelIaTh pecypcHbIE MPOOIEMbI Pa3BUTHS YEJI0BEUECTBA, IOUCKA
myTed BBIXOJA M3 TJIOOANBHBIX SKOJOTHMYECKHX MpoljeM U obecreyeHUs Mepexona K
YCTOMYMBOMY pa3BUTHIO, PALMOHAIBHOMY HCIOJIb30BAaHUIO TPUPOAHBIX PpECYpCOB U
(hOpMUPOBAHMIO HOBBIX CTaHIAPTOB KU3HU;



3aMHTEPECOBAHHOCTh B TIONYYCHHH OHOJIOTWYCCKUX 3HAHWMA B IEJSAX ITOBBIIICHUSI
oOmel  KymbTYphl, €CTECTBEHHO-HAyYHOM TPAMOTHOCTH, KaK COCTAaBHOM  YacTH
(GYHKIIMOHATHHOU TPaMOTHOCTH 00 y4aromuxcs, GopMUPYEMO MTPU U3y4eHUH OUOJIOTHH;

MMOHUMAHHE CYIIHOCTH METOAOB MO3HAHMS, MCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IOJyyaeMble 3HAaHUS /JIi aHalu3a M OOBACHEHHUS SIBICHHM
OKPYKAIOIIEer0 MUpa U MPOUCXOASIIIUX B HEM M3MEHEHUH, YMEHHE JenaTh 00OCHOBAHHBIC
3aKJTIOYEHUS Ha OCHOBE HAYYHBIX (DaKTOB W HMEIONIMXCS JAHHBIX C IEJBIO TOJYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIBHO HCIOIB30BaTh OMOJOTUYECKUE 3HAHHS I PEIICHUS
po0JieM B peabHBIX KU3HCHHBIX CUTYAIUSX;

OCO3HaHHE LIEHHOCTU HAYYHOH JESITebHOCTHU, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO
Y UCCIIEJ0BATENIbCKYIO I€SITEIbHOCTh MHMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIHIOCOOHOCTHh K HEMPEPHIBHOMY OOpa30BaHUIO W CaMOOOpa30BaHMIO, K
AKTUBHOMY TIONyYEHUIO HOBBIX 3HAHU MO OWOIIOTMH B COOTBETCTBHUH C KHU3HEHHBIMU
MOTPEOHOCTSAMH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertarpeMeTHbIE pe3yIbTaThl OCBOSHUS YueOHOro mpeamera «buosiorusy BKIIOYAIOT:
3HaYMMbIe Ui (OPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOIIUXCS MEKIUCIUTUIMHAPHBIC
(MexTmpeMeTHbIE) OOIIeHAYYHbIE MOHSATHUS, OTPaKAIONIUE IETOCTHOCTh HAYYHON KapTHUHBI
MHUpa U CTICHU(PHUKY METOIOB MO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEprHs, SBJICHHE, MPOLIECC, CUCTEMa, HAYYHBIH (DaKT, MPUHIIHII, THITOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, WCCIENOBaHUE, HAOMIONCHUe, HW3MEPEHHEe, OJKCIEPUMEHT U JPYTUXx),
YHUBEpCaJIbHbIE YueOHbIe NeicTBUs (MO3HABATENbHbIC, KOMMYHUKATUBHBIC, PETYISATUBHBIC),
obecnieunBatonme  (GopmMupoBaHue (PYHKIMOHAIBHOW TpPaMOTHOCTH U COITHATBHOU
KOMIIETEHIIMM O0yYaroIuxcs, CIOCOOHOCTh OOy4arolluXcs HCIOJIb30BaTh OCBOEHHBIE
MEXTUCIMIUTHHAPHBIC, MHPOBO33PEHYECKUE 3HAHUS M YHUBEPCAIbHbBIC ydeOHbIC NEHCTBHS B
MO3HABATEIHHON M COIUAIBHOMN MPAKTUKE.

MertarnpeaMeTHbIe Pe3yIbTaThl OCBOCHUS POTPAMMBI CpEeTHETr0 00IIero o0pa3oBaHUs
JOJDKHBI OTPAXKaTh:

OBiageHne yHMBePCAJIbHBIMH YUeOHbIMH MO03HABATEIbHBIMH e CTBUSIMU:

1) 6a30Bble JIOTHYECKHE A CTBHS:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTyaJIM3UpPOBaTh MpobieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCTOJB30BaTh MPU OCBOCHUM 3HAHHWH TNPHEMBI JIOTHYECKOTO MBIIUICHHS (aHANM3a,
CHUHTE3a, CpaBHEHUs, KiacCUUKAIMH, O000OIICHMS), PACKPBIBATH CMBICT OHOJIOTHYECKHX
MOHITHH (BBIACIATh MX XapaKTepHbIe TMPU3HAKH, YCTAHABIMBATH CBSI3M C JIPYTUMU
MOHSTHUSIMH);

OTIpEeCINATh LEIN JAEATeIbHOCTH, 3aJaBasi MmapaMeTpbl U KPUTEPUU UX JTOCTHKEHUS,
COOTHOCHTB PE3YJIbTAaThl IEATEIILHOCTH C TOCTABICHHBIMU LIETISIMH;

HCIIOJIb30BaTh OMOJIOTMYECKHE MOHATHS JUIsl OOBSICHEHHsI (PAKTOB W SIBICHUM >KUBOM
MIPUPOJIBI;



CTPOUTH JIOTMYECKHE PACCYKIEHUS (MHAYKTUBHBIE, AEIyKTHBHbBIE, I10 AHAJIOIHH),
BBISIBISITH ~ 3aKOHOMEPHOCTM M TPOTUBOPEUMS B  pacCMaTpUBAeMbIX  SIBICHMSX,
(opMyIMpPOBaThH BBIBOJBI U 3aKIIOYEHHUS;

IIPUMEHSTh CXEMHO-MOJIEJIbHBIE CPEICTBA I MPEACTABICHUS CYIIECTBEHHBIX CBS3EH
U OTHOILIEHUH B M3y4aeMbIX OHMOJOTMYECKHX OOBEKTaX, a TakKe MPOTUBOPEUYUI PazHOTO
poJia, BBISIBICHHBIX B PA3JINYHBIX HHPOPMALIMOHHBIX HCTOYHHKAX;

pa3zpabaTbiBaTh IUIAaH peUIeHHsT NOpoOieMbl C y4€TOM aHalM3a HMEIOIIUXCS
MaTepHUabHBIX U HEMaTepPHAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCT, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM,
OLIEHHUBATh PUCKU MOCJIEICTBUMN AESTETbHOCTH;

KOOPJIUHHUPOBATh M BBIMONIHATH PA0OTy B YCIOBHUSIX PEATbHOrO, BUPTYAJIBHOTO U
KOMOWHUPOBAaHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELUICHUH KU3HEHHBIX MPOOJIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE el CTBHSA:

BJIaJI€Th HAaBbIKAMU Y4eOHO-MCCIEOBAaTEIbCKOM W TPOEKTHOM JESATEIBHOCTH,
HABbIKAMU pa3pelieHus MpodiieM, CIOCOOHOCThIO UM TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY
IIOMCKY METOJ0OB pELICHMUs IPaKTUYECKUX 3a]ad, IPUMEHEHHUIO pPa3IUYHbIX METOJOB
MO3HAHUS;

UCIIOJIb30BaTh Pa3jMyYHbIe BUABI JEATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHHS, €ro
MHTEpIpEeTaINH, IPEoOPa30BAHUIO M IPUMEHEHHUIO B YYEOHBIX CUTYAIUsIX, B TOM YHCIE MPH
CO3/1aHUU YYEOHBIX U COLIMATIBHBIX MPOEKTOB;

¢bopMUpOBAaTh HAy4YHBIM THUI MBIIUICHHS, BIAJeTh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOUEBBIMM MTOHATUSIMU U METOJIaMU;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIEC 3a7a4l B 00pa30BaTEIHbHON ACATEITHHOCTH U
KU3HEHHBIX CUTYalMsIX;

BBISIBJISITh IIPUYUMHHO-CJIEICTBEHHBIE CBS3M M aAKTyaJM3UpOBaTh 3ajady, BbIIBUraTh
TUMNOTE3y €€ pelieHus, HaXOAUTh apryMEeHThl IS JI0KA3aTelbCTBA CBOMX YTBEPKIACHHIA,
3a/1aBaTh apaMeTpbl U KPUTEPUH PELICHMUS;

aHAJIM3UPOBATh IOJYYEHHbIE B XOJI€ PELICHUS 3aJayd pPe3ylbTaThl, KPUTHUECKHU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATH II€JICHANIPABICHHBIN MMOMCK MEPEHOca CPECTB U COcO00B AECTBUS B
npoeccuoHaNbHYIO Cpeny;

yMETb IEPEHOCUTh 3HAaHMS B IIO3HABATEIBHYIO M IPAKTUYECKyI0 o0iacTu
KHU3HEICATEIbHOCTH,

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 001acTeil;

BBIIBUTAaTh HOBBIE WJIEH, MpeiJlaraTb OPUTMHAIbHBIE MOIXOJbl U PEIICHHUs, CTaBUTh
MpoOGJIeMBI U 3a/1a4H, TOMYCKAIOIUE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ nndopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX MHPOpMAIMK (TeKcTe yueOHOoro nocodus,
HAyYHO-TIOMYJISIPHOM ~ JnuTepaTtype, OMOJOrMYECKMX  CJIOBapsAX M CIPABOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax MaHHbIX, B MHTepHeTe), aHaau3upoBaTh MHOOPMAIUIO PA3JINYHBIX
BUIOB U (QOpM TMpeAcTaBlIeHUs, KPUTHUECKH OLIEHWBAaTh €€ JOCTOBEPHOCTb U
HEIIPOTUBOPEYUBOCTD;



(bopMynupoBaTh 3aMpockl U MPUMEHATh PA3JIMYHbIE METOJABI MPU IMOHMCKE U OTOOpe
OuosornuecKo MHPpopMaIK, HeOOXOAUMOM JIJIs1 BBITIOJTHEHUS YI€OHBIX 337124,

pUOOpPETaTh OIBIT UCTIONb30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOT A,
COBEPLIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUSI PA3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (QOpPMY IMpeAcTaBiIeHUS OHOIOrHYECKOi
uHpopManuu (cxemsl, rpaduKy, TuarpamMMbl, TaOJIHUIIbI, PUCYHKH U IPYToe);

HCIIOJIb30BaTh HAay4YHBIM S3bIK B KayecTBE CpelncTBa Ipu padoTe ¢ OHOIOrHYecKoit
uHpOpMaLKel: IPUMEHATh XUMHUYECKUE, (GU3NUECKUE U MaTeMaTUYECKHUEe 3HAKU U CUMBOJIBI,
dbopmynbl, abOpeBUATYpy, HOMEHKIATYPY, HCIOIB30BaTh W MPeoOpa30OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJaJIeTh HaBBIKAMU DACIIO3HABAHMSA M 3alUThl HMH(pOpManuu, HHOOPMAIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OgiajeHne yHMBepCAJbHBIMH KOMMYHUKATHUBHBIMHM J1eHCTBUSIMU:

1) odomenue:

OCYILIECTBISATh KOMMYHHMKAIMM BO BCeX cgepax MKHU3HU, AKTUBHO Y4YacTBOBAaTh B
JMaore WM JUCKYCCHUHM MO CYIIECTBY OOCyXJIaeMoi TeMbl (YMEHHE 3a/laBaTh BOIPOCHI,
BBICKA3bIBaTh CYXJEHHUS OTHOCUTEJIBHO BBIIIOJIHEHUS IpeAjaraéMoil 3ajauu, y4WUThIBaTh
MHTEPECHI U COTJIACOBAHHOCTH MO3UILIMN APYTUX YUaCTHUKOB AMAJIOTa WM JUCKYCCHUN);

pacno3HaBaTh HeBepOasbHbIE CpeAcTBa OOIICHUS, NOHUMATh 3HAYCHHE COLMAJIBbHBIX
3HAKOB, NPEANOChUIOK BO3HUKHOBCHHMS KOH(MJIMKTHBIX CHUTYyallMif, YMeTb CMSAr4arhb
KOH(JIMKTBI U BECTH IEPETOBOPHI;

BJIaJIeTh PA3JIMYHBIMU CIIOCOOAMHU OOLICHHUS M B3aUMOJICHCTBUS, HOHUMATh HAMEPEHUS
IPYTUX JIIOAEH, NMPOSIBIATH YBa)KUTEIbHOE OTHOILIEHUE K COOECEIHUKY M B KOPPEKTHOM
dhopme hopMyTHpPOBaTH CBOU BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HUCIIOJI30BAHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAasI 1eSITeIbHOCTD:

MOHUMAaTh M MCIOJb30BaTh MPEHMYIIECTBA KOMAaHIHONW M MHIWBUAYAJILHOU pabOTHI
IpU pEIHIeHUH OMOJOTMYEeCKOW MpoOseMbl, 0OOCHOBBIBATH HEOOXOIMMOCTbh NPUMEHEHHS
IpyNIoBbIX (JOpM B3aUMOJCHCTBUS PU pelIeHNH yueOHOH 3a/1auH;

BBIOMPATh TEMAaTHKY M METOJbI COBMECTHBIX ACHCTBUI ¢ y4ETOM OOLIMX MHTEPECOB U
BO3MOYKHOCTEH Ka)kJI0T0 YjieHa KOJUIEKTHBA,

IPUHUMATh LIE€JIM COBMECTHOH JEATEeNIbHOCTH, OPraHU30BbIBATh M KOOPJUHHUPOBATH
JNEUCTBUA MO €€ OCTUKEHHIO: COCTABJIAThH IJIAH JIEVCTBUN, PACIPECIATh POIU C YUYETOM
MHEHMH YJaCTHUKOB, 00CYKIaTh Pe3ylbTaThl COBMECTHON pabOTHI;

OLIEHUBATh KaueCTBO CBOETO BKJIaJa M KaXKJOTO0 YYaCTHHKA KOMaHIBI B OOLIMiA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

IpeJularaTb HOBbIE MPOEKTHI, OLIEHUBATh UEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
[IPAaKTUYECKOU 3HAUMMOCTH;

OCYIIECTBIATh TMO3UTHBHOE CTPATETMYECKOE IOBEJACHUE B PA3IUYHbBIX CUTYyalUsX,
IPOSIBJISITH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

OBnageHne yHMBepCAJIbHBIMHU PeryJIsiTHBHBIMH ICHCTBUSIMU

1) camoopranu3amus:



UCIOJIBb30BaTh OWOIOTMYECKHUE 3HAHMS JUISl BBIBICHUS NPOOJeM W UX pPELICHHS B
KU3HEHHBIX U YU€OHBIX CUTYaIUsIX;

BbIOMpPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUIl IIeJIEBbIE U CMBICIOBBIE YCTAaHOBKH B
CBOMX JICHCTBUSAX U IIOCTYIKax IO OTHOIIEHHIO K JKUBOH IPHUPOJE, CBOEMY 3J0POBBIO U
3I0POBBIO OKPYKAOIIHNX;

CaMOCTOSITEJIBHO ~ OCYLIECTBIISITH ~ IO3HABATEJIbBHYIO  JAESTENbHOCTb,  BBIABIATH
npoOJieMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTEIHHOU
NEeATEIbHOCTH U )KU3HEHHBIX CUTYALMSIX;

CaMOCTOSITEJIBHO COCTaBIISATh IUIAH pELIEHUS MpoOJeMbl € Y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEIITOYTCHHIH;

JaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacIupATh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JIMUHBIX MPEIOYTCHUN;

JienaTh OCO3HAHHBIA BBHIOOP, ApryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OMBIT;

croco6cTBOBaTh (OPMUPOBAHUIO W TMPOSIBICHUIO IMIUPOKON SPYAUIMH B pPa3HBIX
00J1acTAX 3HaHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SITEIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJIETh HAaBbIKAMU IIO3HABATEJIbHON pe(ieKcuu KaK OCO3HAHUS COBEpIIAEMBIX
JNEUCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX pE3YyIbTaTOB M OCHOBAaHUM, HCIOJIb30BATH
npuéMsl peIeKCum Uil OLIEHKU CUTYalluH, BEIOOpa BEPHOTO PEILICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS 110 UX CHHKEHUIO;

IIPUHUMATh MOTHUBBI U ApIyMEHTHI JPYTUX IIPHU aHAIM3€E PE3YJIbTaTOB I€ATEIbHOCTH;

3) npuHsATHE ceOs U IPYTHX:

MPUHUMATD Ce0sl, TOHUMAas CBOU HEJAOCTAaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U ApI'YMEHTBI APYTUX IPU aHAIU3€E PE3yJIbTaTOB J€ATEIbHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIINOKU;

pa3BHUBATh CIIOCOOHOCTh MOHUMATh MUP C TO3UIMH IPYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIbTATbBI

[IpeameTtHbie pe3ynbrathl ocBoeHus mnporpamMmbl COO mo Ouonoruu Ha 06a30BOM
YPOBHE BKJIIOYAIOT crienupuyeckue A yuebHoro npenmera «buonorus» HayyHble 3HAHUS,
YMEHHUSI B CHOCOOBI ACHCTBUI MO OCBOCHHIO, MHTEPIPETALMU U MPEOOPa30BAaHUIO 3HAHUM,
BHJIBI JIEATEJIBHOCTU MO MOJYYEHHI0 HOBOT'O 3HAaHUSA M NPUMEHEHHIO 3HAHUU B Pa3JIMYHBIX
y4eOHBIX CUTYallUsX, a TAKXKE B PEaJIbHBIX )KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C OUOJIOTHEH.
B nmporpaMme nipeMeTHbIe pe3yabTaThl IPEICTaBIeHBI [0 rojaM 00yUYeHUs.

[IpenMeTHbie pe3ynbTaThl OCBOCHMs yueOHoro mpeamera «buomnorusi» ¢ 10 knacce
JIOJIKHBI OTPAKaTh!

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMU B CHUCTEME HAYYHOI'O 3HaHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MUpa
Y HAay4yHOT'O MHPOBO33PEHUS, O BKIIAJE€ POCCHHUCKHUX W 3apyOeKHBIX Y4EHBIX-OHMOJIOTOB B



pa3BuTHE OMOJOTHH, (HYHKIMOHAIHHON TPaMOTHOCTH YENOBEKa JUISl PEIICHUS >KU3HEHHBIX
3a/1a4;

YMEHHE PaCKpBIBaTh COJAEpkKAHHE OWOJOTUYECKUX TEPMUHOB M TOHSATHUH: KHU3HB,
KJIETKa, OpraHu3M, MeTa0oin3M (OOMEH BEIIECTB U IPEBpAIICHUE JHEPruu), TOMEOCTa3
(camoperynsinusi), YpOBHEBash OpraHM3alMsl JKUBBIX CHCTEM, CaMOBOCIPOM3BEICHUE
(penpoayKuust), HaCJIE€ICTBEHHOCTh, U3MEHUYHUBOCTh, POCT U Pa3BUTHE;

yMEHHE H3JlaraTb OMOJIOTHYECKHe Teopuu (KJIETOYHas, XPOMOCOMHas, MyTallMOHHas,
LEHTpadbHas JI0rMa MOJEKyJsipHOU Ouonorum), 3akonsl (I'. Mennens, T. Moprana, H. U.
BaBuiioBa) u y4eHus: (0 IEHTpax MHOT0OOpaszus M MPOUCXOKICHUS KYJIbTYpHBIX pacTeHHUN
H. W. BaBuiioBa), onpenensiTb FpaHULIbl UX TPUMEHUMOCTHU K KHUBBIM CUCTEMAM;

yMEHHE BIaJeTh METO/IaMU HAyYHOTO MMO3HAHUS B OMOJIOTUH: HaOIIOACHHE U ONUCAaHUE
KHUBBIX CHUCTEM, IIPOLIECCOB M SBJICHWM, OpraHu3alus U IPOBEIECHHE OHOJIOTMYECKOTO
JKCIEPUMEHTA, BBIIBMKEHUE THUIIOTE3bl, BBISIBICHUE 3aBHCUMOCTH MEXKIY HCCIETyeMbIMU
BEITMYMHAMHU, OOBSCHEHUE TONYYEHHBIX PE3yJIbTaTOB, HCIOIb30BAHHBIX HAYYHBIX TOHATHUH,
TEOpUI ¥ 3aKOHOB, YMEHHE JIENIaTh BbIBO/IbI HA OCHOBAHUU TIOJYyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEATH CYIIECTBEHHbBIEC PU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U FYKAPHUOT,
OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa
BELIECTB W IMPEBpALEHUS DJHEPrudM B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO U
SHEPreTHYEeCKOro 0OMeHa, XeMOCHHTE3a, MUTO3a, Mei03a, OIIOJ0OTBOPEHUS, Pa3MHOKECHHSI,
WHJVBU1yaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTE€HE3);

yMEHHE MPUMEHSTh MOJyUYeHHbIE 3HaHUS I OOBSICHEHHUSI OMOJIOTMYECKUX MPOLIECCOB
U SIBIIGHUM, Uil TPUHATHS NPAKTUUYECKUX PELIEHUNH B MOBCEIHEBHOW XU3HU C LEJBIO
oOecrieueHHss 0E30MAaCHOCTH CBOETO 3/0pPOBbSI M 3J0POBBS  OKPYXKAIOIIUX JIIOACH,
cOOJII0ICHHUSI HOPM TPaMOTHOTO TOBEJIEHUSI B OKpY KaloIel MpUpoJHON cpese, MOHUMAaHNe
HEOOXOAMMOCTH MCIIONB30BaHUS JIOCTHKEHUH COBPEMEHHON OHOJOTMM M OMOTEXHOJIOTMH
JUIsL pAallMOHAJIBHOTO MPUPOIOIIOIB30BAHUS;

YMEHHME pelllaTh JJIEMEHTAapHbIE TEeHEeTUYEeCKHE 33aJaud Ha MOHO- U JUTHOPHIHOE
CKpCLMBaHKUE, CICIJICHHOE HACJIEIOBAaHHE, COCTABIATh CXEMbl MOHOTHMOPHIHOTO
CKpEIIMBaHUA ISl IpeIcKa3aHus HaclleJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH J1JA00paTOpPHBIE U MpaKTUYeCKue paboThl, COOIIOAATH MpaBuia Mpu
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTUYECKHU OLIEHWBATh W MHTEPIPETHPOBATh UH(POPMAIHIO OHOIOTrHYECKOTr0
coJlep>KaHus, BKIIFOUYAIOIIYIO MICEBIOHAYYHBIC 3HAHUS W3 PA3IMYHBIX MUCTOYHUKOB (CpeicTBa
MaccoBo  MHGOpPMALMM, HAyYHO-TIONYJSPHBIE  MaTe€pUasbl), JTHUYECKHE  ACIEKThI
COBPEMEHHBIX UCCIIEJIOBaHUI B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

yMEHHE co037aBaThb COOCTBEHHbIE IHCBMEHHbIE W YCTHBIE COOOmIeHHs, 000011as
OMOJIOrMYECKYl0 HH(POpPMAILMI0O U3 HECKOJIbKUX HCTOYHUKOB, TPaMOTHO HCIIOJIb30BaTh
MTOHSATUHHBIN anmapat OUOJIOTHH.

[IpenmeTtHbie pe3ynbTaThl OcBOeHHs ydeOHoro mpeamera «buonorus» 6 11 knacce
JIOJIKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUK O MECTE W POJU OMOJOTHMU B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI MHpa
U HAy4YHOTO MHPOBO33PEHHUS, O BKIIAJ€ POCCUUCKHX M 3apyOeXHbIX Y4YEHBIX-OHMOJIOTOB B



pa3BuTHE OMOJOTHH, (HYHKIMOHAIHHON TPaMOTHOCTH YENOBEKa JUISl PEIICHUS >KU3HEHHBIX
3azay;

YMEHHUE pacKpbIBaTh COJEpKaHUe OWOJOTHYECKUX TEPMUHOB M TOHSTHUH: BHJ,
NOMYyNSIMs,, TEHOQOHJ, OBOJIONMS, JABIKYIIHME CWIBl  ((aKTOpbl)  HBOJIOIMH,
MIPUCTIOCOOJIEHHOCTh OPTaHU3MOB, BHI000pa30BaHUE, IKOJIOTHIECKHE (DAKTOPHI, IKOCHCTEMA,
MPOAYIEHTBl, KOHCYMEHTBI, PpEIYLEeHTbI, IeNHW MUTaHUSA, OKOJOTHYECKas MHpaMuia,
O6uoreorieHo3, brocdepa;

yMEHHUE Hu3Jarate Ouojioruueckue Teopuu (3BomonuoHHas Teopus Y. JlapBuHa,
CUHTETUYECKAsl TEOPHs SBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojslieBoro cxoacraa K.
M. bapa, yepenoBaHus TJIaBHBIX HampasieHud u nyrel spomonuu A. H. Cesepiiosa, yueHus
o Ouochepe B. WM. Bepnaackoro), ompeneisTb TpaHULbl UX NPUMEHUMOCTH K KHUBBIM
cuUcTemaw,

YMEHHUE BJIAZIETh METOAAMH HAYYHOT'O IT0O3HAHMS B OMOJIOTUU: HAOIIOIEHUE U OITUCAHNe
KMBBIX CHCTEM, IPOLIECCOB M SBJICHUH, OpraHu3als U MpPOBEAEHHE OHOJOrMYECKOTrO
9KCIIEPUMEHTA, BBIJIBUKECHUE TUIOTE3bl, BBIIBICHHE 3aBUCUMOCTH MEKIY HCCIIETyeMbIMHU
BEJIMYMHAMHU, OOBSICHEHUE TOJTYYEHHBIX PE3yJbTaTOB, UCIOJIb30BAaHHBIX HAayUHBIX HMOHATHH,
TEOPHii U 3aKOHOB, YMEHHUE JIeaTh BBIBO/IbI HA OCHOBAHUU MOJIYYE€HHBIX PE3YJIbTATOB,;

YMEHHE BBIACNATh CYUIECTBEHHbIE NPU3HAKK CTPOEHUS OMOJIOIMYECKUX OOBEKTOB:
BUJIOB, NOMYJISLUM, MTPOAYLIEHTOB, KOHCYMEHTOB, PE1yLIEHTOB, OMOr€0LIEHO30B U SKOCUCTEM,
OCOOEHHOCTM IIPOLECCOB: HACJIEACTBEHHOM M3MEHYMBOCTH, €CTECTBEHHOIO O0TOOpa,
BHUJI000pa30BaHUs, MPUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHUS HKOJIOTHYECKUX (PaKTOPOB
Ha OpraHu3Mbl, MEPEHOCa BELIECTB U IMOTOKA PHEPIUU B HKOCHCTEMAX, AHTPONOI'CHHBIX
M3MEHEHHI B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTAa BEIIECTB M OMOT€OXMMHUYECKUX
LIMKJIOB B Ouocdepe;

yYMEHHUE MPUMEHATh NOJyUYSHHbIE 3HAHUS U1 OOBSICHEHUS! OMOJIOIMYECKHUX MPOIECCOB
W SIBICHUH, IS TIPUHATUS TPAKTHUYECKUX DPEHICHWH B TOBCEIHEBHOW JKU3HU C IEINBIO
obecrieueHHss 0€30MAaCHOCTH CBOETO 3/0pOBbS M 3J0POBbS  OKPYXKAIOIUX JIHOACH,
COOJTIOICHHSI HOPM T'PaMOTHOTO TMOBEJICHUS B OKPYXKAIOIEH MPUPOJHON cpene, TOHUMaHHUe
HEO0OXOJIMMOCTH HCIIOJIb30BAHUS JTOCTHKEHUN COBPEMEHHON OMOJIOTUU JJIsl PAllMOHAIBHOTO
MIPUPOIOIIOIB30BaHMS;

YMEHHUE pelIaTh 3JIeMEHTapHble OMOJIOrHYecKre 3a7a4H, COCTaBIATh CXEMBI IIepeHoca
BEIIECTB M SHEPTUU B IKOcHcTeMax (L€ MUTaHUs);

YMEHHE BBINOJIHATH J1a00paTOpHbIE U MPaKTHUECKUE paboThl, COOMI0IAaTh MpaBUIa U
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUYECKH OLIEHUBATh U MHTEPIPETUPOBATH MHPOPMALNIO OHOIOIMYECKOTO
COJICpKaHUs, BKIIIOYAIOLIYIO TICEBIOHAYUHBIC 3HAHUS M3 PA3IMYHBIX UCTOYHUKOB (CpeacTBa
MaccoBOoW HH(pOPMAaLMK, HAyYHO-TIOMYJISIPHbIE MaTepHalibl), paccMaTpUBaTh IJI00alIbHbIE
HKOJIOTUYECKHE MPOOJEMbl COBPEMEHHOCTH, (OpPMHUpPOBaTH IO OTHOIIEHHIO K HHUM
COOCTBEHHYIO MO3HUIIUIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIE NHUCHMEHHBIE W YCTHBIE COOOIICHUs, 00001Ias
OMOJIOTMYECKYI0 HMH(GOpPMAIMIO U3 HECKOJbKHUX HCTOYHHUKOB, I'PAaMOTHO HCIIOJb30BATh
MOHATUIHBIN armapat OUOIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoimuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ie/ioB U TeM (uudgposbie)
n/n NMPOrpamMMmbl Bcero Konrponbnvie - IMpaktiieckie o0pa3oBaTe/bHbIE
padoThI padoTbI pecypesi
but6mmoreka [IOK
1 brosorii Kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE CHCTEMBI M X OpTraHU3aIns 1 Bubmmorexa LIOK
https://m.edso0.ru/7f41c292
3 XUMHUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa LIOK
https://m.edsoo0.ru/7f41c292
4 JKuzHenesTeabHOCTh KISTKH 6 1 bubmmorexa LIOK
https://m.edsoo0.ru/7f41c292
5 PazmHoOXeHue 1 MHIUBUIYyaTIbHOE 5 1 but6mmoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTh U UBMEHUYUBOCTh 8 15 bubmuorexa [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexmust opranu3mMoB. OCHOBBI 3 1 bubnuorexa [JOK
OMOTEXHOJIOTHU https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
8 Peseparioe Bpens 1 https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 34 5 4

[NPOT'PAMME
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IHOYPOYHOE IVTAHUPOBAHMUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acoB

Bcero

DJIeKTPOHHBIE HH(POBbIE
o0pa3oBaTe/bHbIE Pecypchl

bubmuorexa [IOK
1 Buosorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUS )KUBOUW HPUPOJIBI.
9 [Ipaktuyeckas padota Ne 1 1 bubmmorexa [IOK
«HMcnop30BaHne Pa3IHYHBIX METOOB IIPH https://m.edso0.ru/863e6122
U3Y4YE€HUU OMOJOTMYECKUX OOBEKTOBY
3 buonornueckue CUCTEMBI, IPOLIECCHI U UX 1 bubmmorexa LIOK
U3y4YeHHE https://m.edso0.ru/863e6564
4 XUMHYECKUI cocTaB KiIeTKU. Boga u 1 bu6nmmoreka LIOK
MHHEPaJIbHBIC COJTU https://m.edsoo.ru/863e674e
bubmuorexa [IOK
5 benku. CoctaB u cTpoeHne OEIKOB 1 https://m.eds00.ru/863e6072
DepMeHThl — OMOJIOTHYECKHE
karanuzaTtopsl. JlabopaTopnas pabota Ne 1
6 «M3ydeHne KaTaIuTUYECKOM aKTUBHOCTH 1 Bubnmorexa LOK
https://m.edso0.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTajas3bl)»
bu6nmorexa LIOK
! Yraesor. Jim . https://m.edso0.ru/863e6870
8 Hyxnennoseie kucnotsl. ATO 1 bubnmnoreka [JOK
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https://m.edso00.ru/863e6d5c

I/ICTOpI/Iﬂ 1 METOAbI U3YUYCHUA KIICTKH.

bu6nunorexa LIOK

9
Knerounas Teopust https://m.edsoo.ru/863e6e88
10 KneTka kak 1ieocTHas )KuBasi CUCTEMaA
CTpoeHue dyKapuOTUYECKOM KIIETKH.
JlabopaTtopHnast pabota Ne 2 «3ydueHue bubmuorexa [JOK
11 CTPOCHHS KJIETOK PACTCHUH, dKUBOTHBIX, https://m.edso0.ru/863e6ff0
rpuOOB 1 OAKTEPHil 0] MUKPOCKOIIOM Ha https://m.edsoo0.ru/863e716¢
TOTOBBIX MUKPOIIpEnapaTax U UX OMHCAHUE)
bu6nmorexa [IOK
12 06 0
MCH BEIICCTD T METADOIHEM https://m.edso0.ru/863e766¢
bu6mmoreka LIOK
13 ) . X
OTOCHITES. ACMOCHHTES https://m.edso0.ru/863e7c98
14 3 it 06 bubmuorexa [IOK
HepretuHeciot obMet https://m.edsoo.ru/863e7aae
JKU3HEHHBIN TUKIT KIETKH. [[eeHne KIeTku.
M I 0
15 «HH:6O;IO Zgziahﬁi::: 113) ﬁiﬁii IfOH‘{I/II(a Bubmmorexa [IOK
A https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOIpenaparax»
16 buocuntes 6enka. Peakuus MaTpuyHOTO bubnnorexa [IOK
CHHTE3a https://m.edsoo.ru/863e796e
bu6nmorexa LIOK
17 T —0 0
paciBHIt HOCHITES beltia https://m.edsoo.ru/863e796e
bu6 OK
18 Hexknerounsie popMbl )KU3HU — BUPYCHI momuotexa I

https://m.edso0.ru/863e7540
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bubmuorexa [IOK

19 DopMBI pa3MHOKEHHSI OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmmorexa [IOK
20 Meiios https://m.edsoo0.ru/863e7f4a
OO0pa3oBaHKe U Pa3BUTHE MOJOBBIX KJIECTOK.
21 OmnonorBopenue. Jlaboparopuas padota No bubnuorexa [JOK
4 «3yyeHne CTPOCHHUS MOJTOBBIX KJIETOK Ha https://m.edso0.ru/863e81b6
TOTOBBIX MUKPOIIpEmapaTax»
22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB Bubnmorexa LOK
https://m.edso0.ru/863e8436
93 I'enetnka — Hayka O HacJI€ICTBEHHOCTU U bubnnorexa [IOK
U3MEHYMBOCTHU https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTH HACIIEIOBAHUS TPU3HAKOB. bubmuorexa [IOK
MOHOTHOPUIHOE CKPEIIUBAHUE https://m.eds00.ru/863e8878
JurubpunHoe ckpeuBaHue. 3akoH bubnnorexa [IOK
25
HE3aBHCUMOTI'0 HACJICIOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuerneHHOE HACJIeJOBaHKE MPU3HAKOB.
JlaGopaTopHnas pabota Ne 5 «M3ydueHue
26 pGSYJ'IiTaTI(;B MOpHOFI/I6pI/I)IHOF0 I/}Ilq bubmmorexa LOK
https://m.edso0.ru/863e8c60
TUTHOPHUITHOTO CKPEIIUBAHUS Y APO30PIITHI
Ha TOTOBBIX MUKPOTIpEnapaTax»
97 I'enernka nona. Hacienosanue npu3HaKos, bubnunorexa LIOK
CIIETUICHHBIX C TTOJIOM https://m.edso0.ru/863e8c60
08 M3menunBocTh. HenacneacTeenHas bu6mmorexa [IOK

U3MEeHYNBOCTh. JJaboparopHas paboTa Ne 6.

https://m.edsoo.ru/863e8efe
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Nzyuenue MoauQuKamoHHON
W3MEHYHUBOCTH, IOCTPOCHUE BapUALIMOHHOTO
psAlla 1 BapuallMOHHOW KPUBOW»

HacnencrseHnas n3MeH4YMBOCTb.

29 JlaGopatopHas pabota Ne 7. «AHanu3 1 bubmmorexa [LIOK
MyTalui y 1po30(uIibl Ha TOTOBBIX https://m.eds00.ru/863e8efe
MHUKpOITpenapaTax»
30 ['eneTnka yeaoBeka 1 bubamorexa LIOK
https://m.edso0.ru/863e8d78
PesepBHblit ypok. O0001IeHNE IO TEME
31 «HacnencrBeHHOCTS U U3MEHUYUBOCTH 1
OpPTaHU3MOBY
bubmuorexa [IOK
32 Cenexuis kak Hayka i npotece 1 https://m.edso00.ru/863e9214
33 MeTo/ibl U JOCTUAKEHUS CEICKIIMU PACTCHUI 1 bu6nmmoreka LIOK
1 JKMBOTHBIX https://m.eds00.ru/863e¢9214
34 broTtexHomOTHs Kak 0Tpaciib MPOU3BOJICTBA 1 bubmmorexa LIOK
https://m.edso0.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuit A.A., Pyonios A.M. u apyrue /Ilox pex.
[Taceunuka B.B., Akuronepnoe o6miectBo «M3marenbetBo «IIpocBenieHuey

* buosnorus, 11 xnacc/ Kamenckuii A.A., Kacnepckas E.K., CuBormnazos B.1.,
Ax1monepHoe obmectBo «M3aaTenbcTBO «IIpocBenieHue»

* buonorus. O6mas 6uomnorus, 10 knace/ CuBornaszos B.U., Aradonosa MN.b., 3axaposa
E.T., O6mecTBO ¢ orpaHMUEHHOM OTBETCTBEHHOCTHIO «/IPODA»; AKIOHEpHOE 00IIIECTBO

«M31aTenbCTBO ((HpOCBeH_IeHI/Ie»

METOJAUYECKUE MATEPHUAJIBI JJ151 YUUTEJISA

buomnorus. Paboune nporpammsl. [Ipenmernas nunus «JIuuus sxuzany. 10—11 kmaccsr :
yue0. mocodue ass o01eo0pa3oBar. OpraHu3amuii :

0a3oBsIii ypoBeHs / B. B. Ilaceunux, I'. T'. [lIBeros, T. M. E¢pumoBa. —

M. : TIpocsemenue, 2018. — 64 c. — ISBN 978-5-09-049857-9.

buonorus. 10—11 kinaccel. ba3osslit yposenb. [loypounsie pa3paboTku.: yued. mocobue
ISt

obmreoOpasosar. opranusaryii / B. B. [laceunux, I'. I'. IlIsenios, T. M. Epumoa. — 2-¢
u31I.,

ctep. — Mockaa : [Ipocsemienue, 2023. — 230 c. — (JIuHusA KU3HN).

ISBN 978-5-09049858-6

®enepanbHbIil rOCYAapCTBEHHBIN 00pa30BaTeNIbHBIN CTaHAAPT CPETHETO OOIIETO
obOpazoBanus (mpuxkaz Munoopuaayku PO ot 17.12.2010 r. Ne1897 ¢ usmenenusiMmu u

JIOTIOJTHEHUSIMH).



[TpumepHas mporpaMma cpeaHero oomiero o0pa3zoBaHus O OMOJIOTUH YTITyOJICHHBIH
YPOBEHb.

boponun I1.M., Beicoukas JI.B., pmvmimun I'M. u ap. (nox pex. lllymuoro B.K.,
Hemvmuna I.M.) «buonorus. O6mas 6uonorus: yue6. Jns 10-11 k1. npoduibHbIiA
ypoBeHb B 2 4. M3narensctBo «lIpocsemenue» M: 2014r

JlaboparopHsrii mpakTukyM. buonorus 6-11 kimacc (yae6HOE 2IEKTPOHHOE U3IaHUE),
JlaboparopHsrii mpakTukyMm. buonorus 6-11 kiacc (yaeOHOE PICKTPOHHOE U3/IaHNE
Jlepnep I'. W. OGmras 6uonorus. [Toypounsie TecTsl 1 3afanus. - M.: « AkBapuym», 2013;
MyxamemxanoB WU.P. Tectsl, 6munonpocs! no oduieit 6uonoruun: 10 — 11 knaccsl. — M.:
BAKO, 2013. -224

Koznosa T.A. OGuias 6uonorust 10-11 knaccel. MeToauueckoe nocodue K yueOHUKY
JI.B.Briconkas, I.M.bopoauna, .M. JIpimimi nznarensctBo «lIpocBenienne» M: 2008r
HepkaueBa E.M. ['enetuka denoBeka. Ypoku B mpodribaoM 10 kimacce. — M.: Uncteie
npynael, 2014. — 32 c.

[[IxobHAs TIOJIEBas MPAKTHKA: METOAMYecKue pexomeHaaruu / coct. B.B. KpanusssHoBa,
T.I'. Pei6ak. — Yura: HUIIKPO, 2008. — 63c.

Ourukoneaus s aeteit. Tom 2. buomorus.- 5-e uza., 968 nepepad. U non. / I'nas. pen.
M.JI. AxcenoBa. — M.: ABanTa +, 2003. — 704 c.: un.

Ounnuknonenus s aeted. T.18. Yenosek. Y. 1 [Ipoucxoxaenue u npupo/ia yeioBeka.
Kaxk pa6oraseT teno. McckycTBo ObITh 370poBBIM. / ['maB. pen. B.A. Bonoaun. — M.:
Asanra +, 2002. — 463 c.: ni.

buonorus: llkompHsii kypc.- M,: APT-TITPACC, 2000. — 576 c.: ni. — («YHUBEpcalbHOE
yueOHoe ocodue»)

buonorus. CnpaBounuk aburypuenrta / 3.A. Bnacosa — M.: @uon. O6-Bo «CJIOBO»,



ACT, U3natensckumii oM «Kimroa-Cy, LIeHTp ryMaHUTApHBIX HAYK MpU (QaKyIbTETe
xypHanmctuku MI'Y um. M.B. JlomonocoBa, 1997.- 640 c.Kosnosa T.A., Kyumenko B.C.

buonorus B Tabnumax. 6-11 kmaccer: CnpaBounoe nocobue. - M.: JIpoda, 2015

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HUHTEPHET

bu6mmoreka LIOK https://m.edsoo.ru/7f41¢c292

bu6nuoreka 11OK https://m.edsoo.ru/863ebale

http://bio.1september.ru/ - razera «buonorus» - npuioxeHue K «1 ceHTIOps»
https://resh.edu.ru/

https://www.yaklass.ru/

https://bio-ege.sdamgia.ru/

https://fipi.ru/ege






