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IHHOACHUTEJIBHASA 3AIIMCKA

I[Tpu pazpaboTke MpoOrpaMMsbl O OHOIOTUH TEOPETUIECKYIO OCHOBY IS OTPENEIeHHsI TTOAX0/I0B K
(opMHPOBaHHIO coAepKaHuUs yueOHOro nmpeameTa « bHonIorusy CoCTaBHIIN: KOHIENTYaJIbHBIE TTOJIOKEHHS
OI'OC COO o B3anM00OYCIOBICHHOCTH LIE€TIeH, COAep KaHus, pe3yIbTaTOB 00yUeHHs U TPeOOBaHHUHA K
YPOBHIO TOATOTOBKH BBIITYCKHHKOB, MOJIOXKEHUSI 00 OOMMX HENSIX W MPUHIMIAX, XapaKTepU3YIOLINX
COBpPEMEHHOE COCTOSTHHE CHCTEMBI CpeHero obuiero odpazoBanus B Poccuiickoit denepanum, a Takxe
MOJIOXKEHUs1 o crenuduke OHOJOruM, e€ 3HAaYeHWH B IMO3HAHWU >KUBOW MPHPOABI M OOeCIeYeHUH
CYLIECTBOBaHUS 4eJIOBeYecKOoro odmectBa. CornacHo Ha3BaHHBIM IMOJIOKEHHSM, ONPEAEICHbl OCHOBHBIE
(GYHKLIUH TPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMma mo Ouonormu JaéT TpPEACTaBICHHE O IEsAX, 00 oOmiel crpaTeruut OOydeHHs,
BOCIIUTaHUSI W Pa3BUTUSI OOydyaromuMXcs CpeAcTBaMH ydeOHOro mpeamera «buomorus», ompenenser
o0si3aTeNnbHOE MPEAMETHOE COJNEpKaHUE, €ro CTPYKTYpY, paclpeleficHhe Mo pasfesiaM H TeMaw,
PEKOMEHIIyeMYIO TIOCIIEA0BATEIbHOCTh M3YUEHHsI YYeOHOrO MaTepHuaia ¢ YYETOM MEXIPEIMETHBIX W
BHYTPUINIPEJMETHBIX CBsI3€H, JIOTMKH 00pa30BaTelIbHOTO Ipoliecca, BO3PACTHBIX OCOOCHHOCTEH
o0yJaronmxcsl.

B mporpamme 1o OHONOTHH TaKke YYHUTBHIBAIOTCS TPeOOBaHMS K IUIAHUPYEMBIM JMYHOCTHBIM,
METaIrpeMEeTHBIM U MPEAMETHBIM pe3yibTaTaM oOydeHHsl B (JOPMHUPOBAHHU OCHOBHBIX BHIOB y4eOHO-
MO3HABATEIBLHOW JICATCIILHOCTH/YUYCOHBIX JIEHCTBUIA OOYYarOIIMUXCsl TI0 OCBOCHUIO  COJEPIKaHUS
OHMOJIOTUYECKOr0 00pa30BaHUSI.

B mporpamme mo Owmomormm (10-11 xmaccel, 0a30BBIi ypOBEHb) pEANM30BaH IPUHIIUI
MPEEMCTBEHHOCTH B M3yYeHHUU OMOJIOTHH, O6Jarogapsi 4eMy B HEH MPOCMATPHUBAETCS HAIIPABICHHOCTh Ha
pasBUTHE 3HAHMH, CBSI3AHHBIX C (DOPMHUPOBAHMEM E€CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS, LIEHHOCTHBIX
OpPHEHTAlM{ JIMYHOCTH, KOJIOTUYECKOr0 MBILIUICHHS, HPEACTaBICHUH O 3A0pOBOM 00pa3e >KU3HU H
OepeXHBIM OTHOIIIEHHEM K OKpyXaromed mnpupomHoil cpeme. [losromy Hapsgy ¢ u3ydeHHEM
00111€0M0JIOTHUECKUX TEOPHUHl, a TaKKe 3HAHUH O CTPOCHMH >KUBBIX CHCTEM Pa3HOTO PAaHTa U CYIIHOCTH
OCHOBHBIX MPOTEKAIOIIMX B HHUX MPOLECCOB B IporpamMme MO OHOJOIMH YIENCHO BHHMaHHUE
WCIIOJIb30BaHMIO TIOTYYEHHBIX 3HAHWH B ITOBCEAHEBHOW JKU3HU VIS PELICHUs MPUKIAIHBIX 33734, B TOM
yucne:  NpoQWIAKTUKM  HACIEJACTBEHHBIX  3a00JE€BaHMI  YeOBEKa,  MEAMKO-TeHETHYECKOIro
KOHCYJIFTUPOBaHUs, OOOCHOBAaHUSI 3KOJOIMYECKHM IeJIeCOO0Pa3HOro IOBEACHUS B OKpY’Karomei
NPUPOAHON cpelie, aHaIK3a BIUSHUS XO3IHCTBEHHON AESATENbHOCTH YEIOBEKa Ha COCTOSIHUE MPUPOIHBIX
Y UCKYCCTBEHHBIX SKOCUCTEM. Y CHJIEHHE BHUMAHUS K IIPUKIIaJHON HAPaBIEHHOCTH y4eOHOro mpeaMeTa
«buonorus» MpoANKTOBaHO HEOOXOAMMOCTHIO 00ECTIEUEHUS YCIOBHUI AJIs PELIEHHs OJJHOM M3 aKTyaIbHBIX
3a[a4 UIKOJIBHOr0 OMOJI0rHIecKOro 00pa3oBaHus, KoTopas npeamnosaraet popmupoBanue y 00ydaromuxcs
CHOCOOHOCTH aIJaliTUPOBATHCS K U3MEHEHUSIM JTUHAMHYHO Pa3BHBAIOIIETOCSI COBPEMEHHOTO MHUPA.

Buosnorus Ha ypoBHe cpegHero od1ero oopa3oBaHus 3aHUMaeT BakHOe MecTo. OHa obecrieunBaeT
¢dopmupoBaHie y 0Oydaromuxcs MPEACTABICHUI O HayyHOM KapTHHE MHUpA, pacIIupseT U o0oO0maer
3HaHUS 0 )KUBOU NPUPOJE, €€ OTIMYUTENbHBIX IPU3HAKAX — YPOBHEBOM OPraHN3aIlNH U SBOJIIOLNH, CO3AaET
YCIIOBHSL JJIsl: TO3HAHUSI 3aKOHOB YXKHMBOHM Npupozabl, (GopMUpoBaHUS (DYHKIMOHAIBHOM TI'PaMOTHOCTH,
HaBBIKOB 3JIOPOBOTO W 0Oe3omacHOro o0pas3a >KHW3HU, JKOJOTHYECKOTO MBIIUICHHS, IIEHHOCTHOTO
OTHONIEHUS K )KMBOM MIPUPO/JIE U YETOBEKY.

Bonbiioe 3Hadyenre OMOJIOTHST IMEET TAKKE JJ1d pEIICHUA BOCIIUTATCIIBHBIX U Pa3BUBAIOIIUX 3a4a4
cpelmHero ooIero oOpa3oBaHMs, COILMAIM3ANUK OOydYaromuxcs. V3ydenue Ouojioruu obOecrevyuBaeT
YCIIOBUA JIA q)OpMI/IpOBaHI/ISI HUHTCIIJICKTYaJIbHbIX, KOMMYHHUKAIIMOHHBIX H I/IH(i)OpMaHI/IOHHI)IX HaBBIKOB,
3CTETHYECKOM KYJIBTYPBI, CHOCO6CTByeT HWHTECTpalnn OMOJIOTHYECKUX 3HAHHUH C MpEACTaBJICHUAMU U3
JPYruX y4eOHBIX MPEIMETOB, B YaCTHOCTH, (U3WKH, XMMHUU M reorpaduu. Ha3BaHHBIE TOIOXKEHUS O
npe/Ha3HaYeHUN Y4eOHOTo mnpenMmera «BHOIOTHS» COCTaBHIM OCHOBY JJISl OINPEJCNCHHs MOJXOJIOB K
0TOOPY U CTPYKTYPUPOBAHUIO €TI0 COACPKAHUS, TIPEJCTABICHHOTO B IPOTpaMMe TI0 OMOJIOTHH.

Ot60p comepkanmsi yaeOHOTO mpeaMeTa «bromorus Ha 6a30BOM yPOBHE OCYIIICCTBIEH C TIO3UITHI
KyJIBTYPOCOOOPa3HOro MOJX0/1a, B COOTBETCTBUH C KOTOPBIM 00ydaroluecs AOJDKHBI OCBOUTH 3HaHUA U



YMEHUS, 3HauuMble I (OpMHUpOBaHUS OOIIECH KyIbTYpbl, ONpPEACISIOINE aJCeKBaTHOE IOBEICHUE
YeNoBeKa B OKPYXAOLIeH MPUPOTHON cpefie, BOCTpeOOBaHHBIE B MMOBCEAHEBHOM KU3HU M IPAKTHYECKON
nesrenbHOocTH. Oc000€ MECTO B 3TOH cucTeMe 3HaHUH 3aHUMAIOT 3JIEMEHTHI COAEP)KaHUSL, KOTOPbIE CIyKaT
OCHOBOH i1 ()OPMHPOBAHHS MPEACTABICHUA O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHE MHpa U
LEHHOCTHBIX OPUEHTAIHSX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3aUy ONOJIOTHYECKOTO 00pa3oBaHMmsl.

CTpyKTypUpOBaHHE COIEpX)aHUs yueOHOTo MaTepuaia B IporpaMMe 1o OMOJIOTHH OCYIIECTBICHO
¢ y4€TOM NPUOPHUTETHOTO 3HAUYCHHS 3HAHWK 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX KHBOH MPUPOIBI, O €€
YPOBHEBOW OpraHM3allii M S3BOJIONUH. B COOTBETCTBMH C 3TUM B CTPYKType y4eOHOrO Mpeamera
«buomnorus» BbIIENIEHBI CIEAYIOMUE COoAepKaTeabHble TMHUN: «bronorus kak Hayka. MeTopl HayqHOTo
no3HaHus», «KneTtka kak Ononorndeckas cucremay, «OpraHusm kak Onojorndeckas cuctemay, «Cucrema
¥ MHOT'000pa3ue OpraHu4ecKoro MUpay», «BOJIIOLUS KUBOH NPUPOABD, «IKOCHCTEMBI U MPHUCYIHE UM
3aKOHOMEPHOCTH.

Lens nzyuenus yaeoHoro npeameta «buomnorus» Ha 6a30BOM ypOBHE — OBIa/IeHHE 00YyYaIOMIIMUCS
3HAHWUSIMHU O CTPYKTYPHO-(QYHKIIHOHATBHON OpraHu3alliy KUBBIX CHCTEM Pa3HOTO paHra u MpruoOpeTeHue
YMEHUI HCIOIBb30BaTh 3TH 3HAHUS JJISl TPAMOTHBIX JEHCTBUI B OTHOILICHHN OOBEKTOB KUBOW MPUPOJIBI U
peleHHs Pa3THYHbBIX )KU3HEHHBIX TPOOIIeM.

HocTmwkenune nenu uzydenus yuyebnoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00€CTIeUHBACTCS
pelIeHreM CIeayIonuX 3a1au:

OCBOCHHE OOYYAIONIMMHUCS CUCTEMBbI 3HAaHWH O OWOJIOTMYECKUX TEOPHAX, YUYCHHUSAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MPaBUIIaX, CIYXKallMX OCHOBOH aisi (hOpMHpOBaHUS TPEACTABICHHN O
€CTEeCTBEHHO-HAyYHOW KapTHHE MHpa, O METOJIaX HAay4YHOTO IO3HAaHWS, CTPOSHHH, MHOT000pasuu W
OCOOEHHOCTSIX JKUBBIX CHCTEM Pa3HOTO YPOBHS OPTaHU3AIlNH, BBIIAIOIINXCS OTKPHITHAX U COBPEMEHHBIX
WCCIIEIOBAHUSX B OMOJIOTHH;

dbopMupoBaHue y OOYyYalONIMXCS ITO3HABATENFHBIX, WHTEIUIEKTYAIbHBIX H  TBOPYECKHX
CIOCOOHOCTEH B MIPOIECCe aHAIM3a JAHHBIX O MYTSX Pa3BUTHSA B OMOJIOTMH HAyYHBIX B3TIISAIOB, UACH U
MOAXOA0B K U3yYEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alUu;

CTaHOBJIEHHE Y OOyYarommxcs oO0IIed KyJIbTyphl, (DYHKIIMOHAIHHONW TPAMOTHOCTH, pPa3BUTHE
yYMEHHI 00BSCHATH U OIIEHUBATH SBIICHHS OKPYXKAIOIIETO MUPA KUBOH MPUPO/IBI HA OCHOBAHUH 3HAHHHA U
OTIBITA, TTOTyYEHHBIX MPU H3YYSHUH OUOJIOTHH;

(dbopMupoBaHue y 00ydYaIONIMXCS YMEHHH WITIOCTPUPOBATh 3HAUYEHHE OMOJOTHYECKHUX 3HAHWUHU B
MPAKTUYECKOH JAESITENIbHOCTH YEJIOBEKA, Pa3BUTHM COBPEMEHHBIX MEIULUHCKUX TEXHOJIOTUA U
arpoONOTEXHOJIOTHiA;

BOCIIHUTaHWE YOEXKJIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEIOBEKOM JKMBOH TIPUPOJPI,
HEOOXOJUMOCTH OepeXHOro OTHONIEHWs] K Hel, COONIONEHUS STHYECKHX HOPM TpU TIPOBEICHUU
OMOJIOTMYECKUX HCCIIeIOBAHUI;

OCO3HaHUE IIEHHOCTH OMOJIOTUYECKHUX 3HAHUM IS TIOBBIIIEHUST YPOBHS SKOJIOTHUECKOH KYJIbTYPHI,
JUTst pOPMHUPOBAHUS HAYYHOT'O MUPOBO33PECHHS,

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B IOBCEIHEBHOMN KU3HH AJIS1 OLICHKH ITOCIIEICTBUM
CBOEH JIEATENbHOCTH MO OTHOLICHHUIO K OKpY’)KalowLlel cpeje, COOCTBEHHOMY 3/10pOBbIO, 0OOCHOBaHHE U
co0JIroIeHre Mep POPHIIAKTUKH 3a00ICBaHUM.

B cucreme cpennero odmiero oopazoBanus «buomnorus», nzyuaemas Ha 6a30BOM YpOBHE, SIBJISIETCS
00s13aTeNTFHBIM YUYE€OHBIM MIPEMETOM, BXOJISIIAM B COCTaB MpeIMETHOI 00acTh «EcTecTBeHHO-HAayYHbIE
MIPEIMETHI».

Ha ypokax nzaer ¢popMupoBanue y yqaniuxcsi Y9TaTeIbCKOH, ECTECTBEHHO-HAYYHOU IPaMOTHOCTH,
r1100aJIbHBIX KOMIIETEHIIMH, KPEATHBHOTO MBIIIICHUSI.
s n3yuenus Ononoruu Ha 0a30BOM YpOBHE CpeIHEro o0Iero oopazoBanus oTBoAuTCs 68 vacos: B 10
kiacce — 34 yaca (1 yac B Heento), B 11 kimacce — 34 gaca (1 vac B Henero).

[Ipennaraemslii B mporpaMMe 1mo OHOJIOTHUH MEePEeYCHb JIAO0OPATOPHBIX M MIPAKTUIECKUX PadOT SIBISETCS
pEKOMEHIaTeIbHbBIM, YUUTEINb JeJIaeT BIOOP IPOBEICHHUS JIAOOPATOPHBIX paOOT U OIBITOB C YUETOM



HUHAMBHUIYJbHBIX 0COOEHHOCTEH 00yJarOIInXCsl, HAIUYHS Ja00PaTOpHOro 000PYI0BaHUS.
JlabopatopHble 1 IPAKTUYECKUE PAOOTHI SBJISIOTCS YACTSIMU KOMOMHUPOBAHHBIX YPOKOB M OIICHUBAKOTCS
yuuTeneM BeIOopouHo. [Ipu o0yuenun Oronoruu OyaeT UCTIONb30BaHO 000pyJOBaHKE, TOTyUYEeHHOE
mureem Ne329 B paMkax rpaHTOBOTO KOHKypca.

B 2023-24 yu.r. nannas nporpaMma peanusyercs Toabko st 10 kimaccos.

COIAEP/KAHUE OBYUEHUSA

10 KJIACC

Tema 1. buoJsiorusi kak Hayka.

buonorust kak Hayka. CBs3pb OHONOTMH ¢ OOIIECTBEHHBIMH, TEXHUYECKUMH H JPYTHMU
€CTEeCTBEHHBIMU HayKaMH, Qriiocoduel, STUKOH, 3CTeTHKON 1 paBoM. Poib Oronoruu B GopMUpOBaHUH
COBpEMEHHOW Hay4yHOU KapTHHBI Mupa. CrcTeMa OHOJIOTHYECKUX HAYK.

Metonsl TIO3HAHHWSA >KUBOW TPUPONBI (HAOMIOAEHUE, OSKCIEPUMEHT, ONHCaHWe, W3MEpEHUeE,
KJaccu(UKaIKs, MOICTHPOBAaHHUE, CTATHCTHYECKAs 00pabOTKa NaHHBIX).

JdemoHcTpanuu:

[Moptpetst: Y. Hapsun, I'. Meunens, H. K. Konbsuos, . Yorcon u @. Kpuk.

Tabnuiel 1 cxeMbl: «MeTobl TO3HAHUS KUBOW TPUPOIBD).

JlaGopaTopHble U MPAKTHYECKUE PA0OTHI:

[Mpaktuueckas padota Ne 1. «Mcnonp3oBaHue pa3TUIHBIX METOJOB IPU H3YYCHUH OHOIOTUYCCKUX
00BEKTOBY.

Tema 2. /KuBble cucTeMBbI M UX OPraHu3anms.

JKusble cucrembl (OMocHUCTEMBI) KakK MpeaMeT W3ydeHus O0Monorud. OTIHYHe KUBBIX CUCTEM OT
HEOPraHWYECKOW MTPUPOJIBL.

CpoifcTBa OMocHcTeM M UX pa3sHOOOpaszue. YPOBHM OpraHU3alMUd OMOCHCTEM: MOJIEKYJISPHBIH,

KJIETOYHEIH, TKaHEBEIH, OpraHU3MEHHBIN, MONYJISILUOHHO-BUIOBOM, 3KOCHCTEMHBII
(buoreonieHOTHYECKHU ), OOC(HEPHBII.
JdeMoHcTpanum:

Tabmuts! 1 cxembl: «OCHOBHBIE IPU3HAKH KU3HI», «YPOBHU OPTraHU3AIUH KUBOU ITPUPOJIBI.

Obopynosanue: Mmozesnb Monekyssl JTHK.

Tema 3. XumMH4YecKHil COCTAB U CTPOEHUE KJIETKH.

XVWMUYECKH COCTaB KIETKH. XUMHUYECKUE SJIEMEHTHI: MAKPO3JIEMEHTHI, MUKPO3JIeMeHTh. Boaa u
MUHEpaJbHBIE BEIIECTRA.

DyHKIMY BOJIBI © MUHEPAIBHBIX BEIIECTB B KieTke. [loanep:kanue ocMOTHYEeCKOro OanaHca.

benku. CoctaB u cTpoeHue OEIKOB. AMHHOKHCIOTHI — MOHOMephl OenkoB. HezameHumbie u
3aMEHHUMbIE aMUHOKHCIOTH. AMHWHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYPhl OEIKOBOHW MOJEKYJIIbI
(mepBuyHasi, BTOpPHYHAs, TPETHUYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOHCTBA OEIKOB.
Buonornueckue GyHKunM OEIKOB.

®depMeHTHI — Onoiornveckre Karanuzaropbl. CTpoeHre (epMeHTa: akTUBHBIN IIEHTp, CyOcTpaTHas
cnerduaHocts. Kopepmentsl. Buramunbl. OTinuns pepMEeHTOB OT HEOPTAaHUYECKHUX KaTalln3aTOPOB.

YrneBonbl: MOHOCaXapu bl (TIHOK03a, pu003a U 1e30Kcuprdo03a), Aucaxapuabl (caxaposa, J1aKTo3a)
U ToJrcaxapusl (Kpaxmall, TIIHKOTeH, 1EJUTI0103a). bronornueckne pyHKIUN YTIIEBOAOB.

Jlununer:  Tpurmunepuasl, Gochomummas, crepounsl. [mnpoduibHO-TUAPOGOOHBIE CBONCTBA.
buonornueckue GyHKIuU aunua0B. CpaBHEHHUE YIIIEBOA0OB, OCIKOB U JIMITUIO0B KaK HCTOYHUKOB SHEPTUU.

Hyxnennossie kucnotsl: JJTHK u PHK. Hykneotnmbl — MOHOMEPBI HYKIIEHHOBBIX KUCIOT. CTpoeHHE
u ¢yukuun JTHK. Crpoenune u pynkimu PHK. Bunst PHK. AT®: crpoenue u GyHKIUH.



HuTonorus — Hayka o kierke. Kierounas teopust — mpuMep B3auMOACHUCTBHS UIeH U (HAaKTOB B
HayYHOM IO3HAHHUU. MeTO/bl H3YUEeHHS KIIETKH.

Knerka kak nenocTHas xuBas cucreMa. O0Iue Npu3HaKy KIETOK: 3aMKHYTasl Hapy>KHas MeMOpaHa,
monekynbl JIHK kak reHeTHueckuii anmapar, cuctemMa CHHTe3a Oelka.

Tumbl  KJIETOK:  dyKapuoTH4Yeckas M OpokapuoThueckas. OcoOEHHOCTH  CTpPOCHHS
NPOKapUOTHYECKOH KieTku. Kierounas crenka Oaktepuil. CTpoeHHE 3YKapUOTHYECKOW KIIETKU.
OCHOBHBIE OTJINYHUS PACTUTENFHOMN, )KUBOTHOM U TPHOHOHN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAas CTEHKa, TIJUKOKAIMKC, WX (YHKIUH.
[TnasmaTtrueckas memOpana, e€ cBoiicTBa 1 pyHKIuH. L{uTonnasma u e€ opranonnsl. OqHOMEMOpaHHbIE
opraouas! kietku: OIIC, ammapar I'onbmxu, im3ocoMbl. ITomyaBTOHOMHBIE OpPraHOMIBI KIIETKH:
MUTOXOHJpPUH, MIacTuabl. [Iponcxoxaenne MUTOXOHApUI U TuacTul. Buner nnactun. HememOpanHbie
OpraHouzbl KJETKU: PHUOOCOMBI, KJIETOYHBIH ILIEHTpP, LICHTPHUONH, PECHHYKH, KIYTHKH. DYyHKIUH
OpraHouOB KJIEeTKH. Brmrouenus.

Anpo — perymaropHbiii HeHTp kieTkd. CTpoeHue sipa: simepHas 000J04YKa, KapuoIlia3Ma,
XPOMAaTHH, SAPBIIIKO. X POMOCOMBI.

TpaHCOPT BEIIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. Jlesenryk, P. I'yk, T. IlIBann, M. lneiiaen, P. Bupxos, Ix. Yorcon, @. Kpuk, M.
Vunkunc, P. ®panxnus, K. M. bap.

Huarpammsbl: «PacrnipesieieHne XMMHUYECKUX JJIEMEHTOB B HEXHBOW mpupone», «PachpeneneHue
XUMHUYECKHX JIEMEHTOB B JKUBOU MIPUPOIEN.

Tabmuue! u cxemsl: «llepuonuueckas Tabinna XUMUYECKUX 3JIEMEHTOBY», «CTPOEHHE MOJIEKYJIbI
BOIb», «buocunres Oenka», «CtpoeHne Moinekynsl Oenka», «CtpoeHue ¢epmentay, «HykienHoBble
kucnotel. JIHK», «Crpoenune monekynbsl AT®O», «CTpoeHHE 3yKapHOTHYECKOH KiaeTkm», «CTpoeHue
JKUBOTHOM KIeTKW», «CTpOE€HHE pPACTUTEIBHON KIeTKn», «CTpO€HHE NPOKAPUOTHUYECKOU KIIETKUY,
«CTpoeHue Aapa KIETKI», «YTIEBOIBD, «JInmuas.

ObopynoBaHue: CBETOBOM MUKPOCKOI, 000pYyJOBaHHUE [UIs IIPOBEACHHS HAOMIOACHUH, H3MEPEHUH,
9KCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHbIX, )KUBOTHBIX U OaKTepHaIbHBIX KIETOK.

JlaGopaTopHble U MPAKTHYEeCKHE PA0OTHI:

JlaGoparophast padota Ne 1. «/3ydeHue cTpoeHus KJIETOK PAaCTEHUM, >KUBOTHBIX M OaKTepHid 1MoA
MHKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX ONMHCAHUE.

Tema 4. /KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BemecTB, WM MeTaboIM3M. ACCUMWIAIMS (IDIACTHYCCKUH OOMEH) W JUCCHUMUIISITISL
(oHepreTryeckuii 0OOMEH) — JBE CTOPOHBI €OMHOTO Ipolecca MeTadoau3Ma. Poib 3aKOHOB COXpaHEHUs
BEIIECTB U SHEPTrUH B IOHUMaHUH METa00IM3MA.

Tunbl oOMeHa BemiecTB: aBTOTPOdHBIN U reTepoTpodHbIil. Poib ¢pepmenToB B 0OMEHE BeLecTB U
MIPEBPAIICHAN SHEPTUHU B KIIETKE.

®otocunres. CBeroBast U TeMHOBas (a3bl porocunTe3a. Peakunu ¢ortocunresa. I dhexkTHBHOCTD
¢dorocunTe3a. 3HaueHne HOTOCHHTE3A ISl )KU3HU Ha 3emuie. BausHue ycinoBuii cpeabl Ha GOTOCHHTE3 U
CIIOCOOBI TOBBIMIEHHS €T0 MPOAYKTUBHOCTH y KYJIbTYPHBIX PACTEHHH.

XeMocHuHTe3. XeMOCHHTE3NUPYIOINe OakTepuu. JHaUeHNe XEMOCHHTe3a [T )KU3HU Ha 3emiie.

OHepreTudeckuii oOMEH B KIETKe. PacrieruieHue BemecTB, BBIIEICHHE W aKKyMYJUPOBaHUE
SHEPTHH B KIETKE. DTambl dSHEpreTudeckoro oomena. [ mmkomms. bpoxkenne u ero Buasl. Kucimopomgnoe
OKHCIICHWE, WM KieTouyHoe Jwixanue. OkwucnurensHoe (ocdopunmpoBanue. ek THBHOCTD
JHEPreTHIECKOro OOMEHa.

Peaknun marpuunoro cunresa. ['enetnueckas mabopmanus u JJHK. Peanmuzanus renetuyeckoit
uHpOpMaIUK B KileTKe. ['eHeTH4YecKnit Ko U ero cBolicTBa. TpaHckpumius — MaTpuuHbiid cuaTe3 PHK.
Tpancnsmus — 6mocuHTe3 Oenka. Dtambl TpaHcmanuu. KonnpoBanue aMHUHOKHCIOT. Ponbs pubGocom B
OuocuHTe3e Oelika.



Hexnerounsie ¢opmbl xu3Hu — Bupychl. Mctopuss otkpeitusi BupycoB (. WM. VBanoBckwuii).
Oco0EHHOCTH CTPOCHHUS M KU3HEHHOTO IIUKIIa BUPYCcoB. bakrepnodaru. bonesnu pacteHni, ")KUBOTHBIX U
4eJIoBeKa, BbI3bIBaeMble BUpycamu. Bupyc nMmynonedpunura yenoseka (BUY) — Bo3Oynutens CIINda.
OOparHast TpaHCKpHILMS, peBepraza M uHTerpasa. IIpodunakThka pacnpocTpaHeHHS BHUPYCHBIX
3a00JIeBaHui.

JdeMoHcTpanum:

Ioptpetsr: H. K. Konsnos, JI. 1. UBanosckuii, K. A. Tumupszes.

Tabmuuer 1 cxembl: «Tumbl nutaHus», «Metabonu3zm», «MUTOXOHAPHS», «DHEPreTHYECKUN
obOmeny, «Xnopomnact», «®otocunresy», «Ctpoenne IHK», «CtpoeHne u (pyHKIMOHUPOBAHUE TE€HAY,
«Cunre3 Oenka», «['eneTnyeckuil koay», «Bupyce», «bakrepuodarm», «CTpoeHne U KU3HEHHBIA LUK
Bupyca CIIW/]a, 6axteprodaray, «Pemmukammsa JHK».

ObopynoBanue: moaenu-anmukanun «Y asoenue JHK u tpanckpunuusy, «buocunres Oenkay,
«CTpoenue KIeTkn», Mmoaenb cTpykrypsl JJTHK.

Tema 5. Pa3mHoxkeHHe U MHANBUAYATbHOE Pa3BUTHE OPTAaHU3MOB.

KieTouHbIH 1K, WY SKM3HCHHBIN UK KieTku. MaTepdasza u mutos. Iporiecchl, mpoTekaronme
B uHTep(aze. Perumkanus — peakuust marpuuHoro cuate3a JJHK. Crpoenune xpomocoM. XpoMOCOMHBIH
Habop — KapuOTHUI. [UIIONIHBIN U TaIUIONIHBIA XpOMOCOMHBIE Habophl. XpomaTtuasl. LluTonorndeckue
OCHOBBI Pa3MHOKEHUS U HHANBUTyaJTbHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetku — muto3. Craguu MuTo3a. [lponecchl, mporcxoasiiye Ha pa3HbIX CTaIusAX MUTO3A.
buonornyeckuii CMbICII MUTO3A.

ITporpamMmupyemast Tubeib KJIETKH — alloNTOo3.

DopMbl pasMHOXKEHHMsI OpraHu3MOB: Oecriojioe M MojoBoe. Buapl Oecrosoro pa3sMHOMKEHHS:
JelieHHe HajaBOe, IOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3OBaHME, BETETaTUBHOE
pa3MHOkeHue. VICKyCCTBEHHOE KIIOHMPOBAHKUE OPIraHU3MOB, €70 3HAUEHHUE [UIS CENEKIINH.

ITonoBoe pa3MHOXKEHHE, €0 OTJINYHS OT OECIONOTO.

Meiioz. Ctaguu meiosa. [Ipouecchl, mpoucxoasdiue Ha ctagusix Menosa. [loBegeHue xpoMocoM B
Mmerioze. Kpoccunrosep. buonoruueckuii CMbICI U 3HaYE€HUE MEH03a.

I"'ameTorenes — nporecc 00pa3oBaHMs [TOJIOBBIX KJIETOK Y )KHUBOTHBIX. I [010BBIE KeTIe3bl: CEMEHHUKH
u smyHukd. OOpa3oBaHME M pa3sBUTHE IIOJIOBBIX KJIETOK — TaMmeT (CrepMaTo30MI, SIMLEKIeTKa) —
crepMmaroreHes U oBorene3. OCOOEHHOCTH CTPOCHUS AULEKIETOK M ClepMaTo30ua0B. OmIoI0TBOPEHHE.
[TapTeHorenes.

WnnuBunyansHOe pa3BUTHE (OHTOreHE3). OMOpHOHaNbHOE pa3BuTHE (dMOpHOreHes). OTarbl
SMOPHOHAJIBHOTO PA3BUTHS Yy TIO3BOHOYHBIX JKMBOTHBIX: JpPOOJIEHHE, TacTpyJIsLus, OpraHOI€HE3.
[TocTomMOpuoHanbHOE  pa3BUTHE. THNBI  MOCTAIMOPHOHAJIBHOTO  PAa3BUTHA: OPSAMOE, HENpsIMOoe
(munHOYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHbIE
YpOACTBA.

Poct u pa3suthe pactenuil. OHTOr€He3 IBETKOBOTO PACTEHUS: CTPOSHUE CEMEHH, CTAINH Pa3BUTHS.

JleMoHCcTpanuu:

Tabmuuper u cxembl: «POpMBI Pa3MHOXKEHHUSI OPraHU3MOB», «J/IBOWHOE OIMJIOJOTBOpPEHUE Y
[BETKOBBIX pacTeHui», «BereraTBHOe pa3MHOXKEHUE pacTeHUiD», «JleneHne KieTKH OakTepuiiy,
«CTpoeHre TOJIOBBIX KIETOK», «CTpoeHne XpomocoMmbl», «Kierounsii mukmy, «Pemmkarms JTHK»,
«Muro3sy, «Meio3y, «IIpsimoe u HenpsiMoe pa3BUTHEY», «]'aMETOreHe3 y MIICKOIIUTAIOIIUX U YEJIOBEKay,
«OCHOBHBIE CTaJIMU OHTOTEHE3AY.

OOopymoBanne:  MHKPOCKON,  MHKporpenapatsl  «CriepMaTo30uabl  MIICKOIHUTAOIIETOY,
«litnexneTka MilekonuTaromero», «KapnokuHe3 B KIETKaX KOpeHIKa JIyKa), MarHUTHas MOJENb-
amiukanus «Jlenenue xkiuetkm», moaens JJHK, Mmogens MmetadazHoit XpoOMOCOMBL.

JlaGopaTopHble U MPAKTHYECKHE PA0OTHI:

Jlaboparophas padora Ne 2. «HaOsoaeHre MUTO3a B KJIIETKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpPOIIPEIApaTax».



Jlaboparopnast pabota Ne 3. «M3yueHne cTpoeHHsI HOJIOBIX KJIETOK Ha TOTOBBIX MUKpOMIpenaparax
WJIH HA TaOJIHIaXy.

Tema 6. HacjiencTBeHHOCTh M H3MEHYMBOCTH OPraHM3MOB.

[Tpeamer u 3amaum reHeTHKH. VIcTopust pa3BUTHS T€HETUKU. POJb HUTOJIOTMU U SMOPHOIOTHUU B
CTaHOBJICHMH TEHETUKH. BKiajg poCCHHCKUX M 3apyOCKHBIX YYEHBIX B Pa3BUTHE T€HETHKH. MeTonbl
TeHeTUKH  (THOPUIONOTUYECKUH, LUTOreHEeTHYECKUH, MOJIEKyIspHO-TeHeTHYeckuit). (OCHOBHBIC
TeHeTHYEeCKHUE MOHATHSL. | 'eHeTHueckas CUMBOJIMKA, HCIIOJIb3yeMasi B CXeMaX CKpEIUBaHUM.

3aKOHOMEPHOCTH HacJeq0BaHUs TPU3HAKOB, ycTaHOBIeHHBIe [. Mennmenem. MoHoruOpuaHoe
CKpeluBaHue. 3aKoH equH0-00pa3us ruOpuaoB nepBoro nokoneHus. [IpaBuino noMuHupoBaHus. 3akoH
pacileruieHrs Ipyu3HakoB. I 'unores3a ynuctoTsl raMeT. [loHOEe U HEMOJIHOE TOMUHUPOBAHHUE.

JurnbpuaHoe ckpemnBaHue. 3aKOH HE3aBUCUMOTO HaclieI0OBaHUs IpU3HaKoB. Llutorenernueckue
OCHOBBI ~ JUTMOPHIHOTO  CKpPCIIMBAHMSA.  AHaIM3UpymOIlee  CcKpeuuBaHue.  Vcrmonmp3oBaHue
AHATTM3UPYIOIIET0 CKPELIUBAHUS IS OTIpeesIeHHs TeHOTUIIa 0cOOu.

CueruieHHOE HacieqoBaHue npu3HakoB. Padora T. Moprana 1o CHEIUICHHOMY HAacCJeIOBaHHUIO
reHoB. Hapyienue clierieHust rTeHOB B pe3ysibTaTe KPOCCUHIOBEpa.

XpOMOCOMHas TEOPHsI HACIIECTBEHHOCTH. | eHeTHUECKUE KapThl.

I'enetuka mona. XpOMOCOMHOE OINpesAesieHHe Iojia. AyTOCOMBI M TIOJOBBIE XPOMOCOMBI.
I'omorameTHble 1 rereporamMeTHbie opranu3Mel. HacnenoBanue npu3HakoB, CHEIUIEHHBIX C ITOJIOM.

N3meHunBoCTh. Buabl M3MEHUMBOCTH: HEHACJEICTBEHHAs W HacHEICTBeHHas. Ponb cpenbl B
HEHACJIEICTBEHHON N3MEHUMBOCTH. XapaKTePUCTHKA MOAU(DUKATMOHHON N3MEHUYMBOCTH. BapranmoHHbIH
psia u BapuarronHas kpuBas. Hopma peaxmn npusHaka. KonndecTBeHHbIE W KaUeCTBEHHBIE TIPU3HAKA U
uX HopMa peaknnu. CBoicTBa MOIU(UKAITMOHHON H3MEHINBOCTH.

HacnencrBennast, Wiy reHOTUITMYECKAs, N3MEHIHBOCTh. KOMOMHATHBHAS N3MEHYHBOCTE. Meio3 n
MOJIOBOM TpOIEeCC — OCHOBA KOMOWHATHBHOW W3MEHYMBOCTH. MyTalMOHHAsT W3MEHYHBOCTb.
Knaccudukarmuss myranwii: TeHHBIE, XPOMOCOMHBIE, TE€HOMHBIE. YacToTa W TPUYHUHBI MYyTalWH.
Myrarenssie (hakTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HacencTBeHHol m3MernunBocty H. U. Basurosa.

Bresinepras HacIIeICTBEHHOCTh U U3MEHYHUBOCTD.

I'enetnka dyemoeka. Kapuotunm dwenmoBeka. OCHOBHBIE METOIBl TEHETHKH  4YeJOBEKa:
TeHEeAJIOTUYECKHA, OJM3HEIOBbIH, ITUTOIC€HETUYECKUN, OMOXUMUYECKHN, MOJIEKYISIPHO-TEHETUIECKUIL.
CoBpeMeHHOe oTIpeie]IeHre TeHOTUTIA: TTOTHOTEHOMHOE CEKBEHHUPOBAHHE, TEHOTUITMPOBAHNE, B TOM YHCIIE
¢ nmomomipio [1I[P-amanu3a. HacnencrBennrple 3a0oseBaHHs 4YelOBeKa: T€HHbIE OOJIE3HH, OOJE3HH C
HACJICJICTBEHHON NPEepaciooKEeHHOCThIO, XPOMOCOMHBIE OoJie3Hu. CoMaTH4ecKre W TeHepaTHUBHBIC
myTtanuu. CTBONOBBIE KieTKH. [IpwHIMIIEI 3M0poBOro 00pa3a >KW3HH, AMATHOCTHKH, MPO(PHUIAKTUKA U
JIEYEeHUs] TeHETHYEeCKNX Oose3Heil. MenuKo-reHeTHYecKoe KOHCYJIbTHPOBaHHEe. 3HAUYEHHE MEIUITMHCKON
TE€HETHKH B MIPEIOTBPAIICHUY U JICUSHUN T€HETHYECKUX 3a00JIEBaHUI UeIIOBEKa.

JdeMoHcTpanum:

IToptperst: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yerepukos, H. B. Tumodees-PecoBckuii,
H. U. BaBunos.

Tabnuue! u cxembl: «MOHOTMOPHIHOE CKPELIMBAHUE M €r0 LUTOr€HETHYECKasi OCHOBa», «3aKOH
paciieruieHnss W ero IIUTOT€HEeTHYecKas OCHOBa», «3aKOH YHCTOTHI TameT», «/lurnOGpumHoe
cKpemnuBaHuey, «L{uTonornaeckue 0CHOBBI TUTHOPUIHOTO CKPEIIUBaHIsY, «Meiio3y, «B3aumonelicTBre
aJuIeNIbHBIX TEHOBY», «[ €HEeTHYEeCKHE KapThl pAacTeHUH, >KMBOTHBIX W 4YeJoBeka», «l eHeThka Imosay,
«3aKOHOMEPHOCTH HACJIEJOBAHNS, CLIETUIEHHOTO € TI0JI0M», «KapruoTHIel 4enoBeKa 1 sKUBOTHBIX», «Buabl
M3MEHUYHUBOCTHY, «MoaubuKamoHHas W3MEHYHUBOCTELY, «Hacnmemosanme pesyc-dakropa», «l'eHeTrnka
TPy KpOBU», «MyTallMOHHAs! U3MEHUYUBOCThY.

OOopymoBanne:  MoJeNH-anmuIMKanuu — «MoHOTHOpuAHOEe  CKpemuBaHue»,  «HemoiHoe
TOMUHUpOBaHHME», «JurumbpumaHoe ckpemuBanme», «llepekpécT XpoMOCOM», MHKPOCKON M|
Mukpornpenapat «Jlpo3oduinay (HopMa, MyTaluu (OPMbI KPbUILEB U OKPACcKH Teja), repbapuii «I'opox
ITIOCEBHOI».

JlabopaTopHble M MpaKkTUYeCKue padoThI:



Jlaboparopnast pabora Ne 4. «/3ydeHne MOIMPUKAIMOHHON HW3MEHUYMBOCTH, IIOCTPOCHHE
BapHallMOHHOTO PsiJia M BApHAllMOHHON KPHUBOW».

[Tpaktuueckas padora Ne 2. «CocTaBiieHIE U aHAIN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuus oprann3mMoB. OCHOBBI OMOTEXHOJIOTHM.

CenekIus Kak HayKa U Ipoiiecc. 3apok/IeHne celeKIuu 1 joMectukarus. Yuenue H. 1. Basuiosa
0 IIEHTPaxX MPOUCXOKACHUS U MHOT000pa3usl KyJbTYPHBIX pacTeHUi. LIeHTpbI NPONCXOKACHUS JOMAITHUX
KUBOTHBIX. COpT, MOpoAa, IMTaMM.

CoBpeMeHHbIE METO/IBI CENEKIH. MacCOBBIN 1 WHAWBUAYAJIbHBII OTOOPHI B CEJIEKLIUHN PACTCHUN U
KUBOTHBIX. OILleHKa SKCTepbepa. BIM3KOPOACTBEHHOE CKpeUIMBaHWE — WHOpHAWHT. YWCTas JIMHHSL
CkpemnBaHue 4YUCTHIX JHHUH. ['eTeposuc, mnu rubpuaHas cuina. HepoicTBeHHOE CKpeUIMBaHUE —
ayropunuar. OtpanéHnas ruOpuanszanus u e€ ycrexu. VCKycCTBEHHBI MyTareHe3 W IONydYeHHE
MOJIUIUIONI0B. JJOCTHKEHNS CENEKIIMH PACTEHUH, dUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomornss Kkak oOTpacnb MPOU3BOACTBA. ['€HHas MHXKEHepus. OTambl CO3/JaHUA
pexomOuHanTHOM [IHK u Tpancrenuoix opranmzmoB. Kierounas wmxeHepus. KieTouHble KyJbTYpHI.
MuKpOKJIOHaIBHOE pa3MHOKeHUe pacTeHuit. Knonuposanue BBICOKOIPOAYKTHBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB. DJKOJOTHYECKHEe U dThdeckue mpobdiembl. MO — reHeTndecku
MOJU(QHUINPOBAHHBIC OPTaHU3MBI.

JemoHcTpanuu:

Ioptpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. ®. I1BaHoB.

Tabmuuel u cxembl: kKapta «LIeHTpBI POUCXOXKICHHUS U MHOT000pa3Hsl KyJIbTYypHBIX PacTEeHHI»,
«Ilopoapl mOMaIIHUX >KUBOTHBIX», «CopTa KyJNbTYpPHBIX pacTeHuit», «OTnanéHHas TuOpUAN3aL»,
«Paboter axkagemuka M. @. HMsanosa», «Ilomumionaus», «OObeKTEI OMOTEXHONIOTHH», «KieTo4dHbIE
KyJBTYpBI H KIIOHHPOBaHUEY, « KOHCTpyHpoBaHNE U IEPEHOC TEHOB, XPOMOCOM.

Ob6opynoBanue: MyJISDKH IUIOJOB M KOPHEIJIONOB AMKHUX (OPM M KyJIbTYpPHBIX COPTOB PaCTECHHIH,
repOapuii «CenbCKOX03HCTBEHHBIE PACTEHUSD.

JlaGopaTopHble U MPAKTHYEeCKHE PA0OTHI:

Okckypeusi «OCHOBHBIE METOABI M JIOCTHXKEHUSI CEJIeKIIMHM pPACTeHWH U JKUBOTHBIX (Ha
CEJIEKIMOHHYIO CTaHILHUIO, IUIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBIA YUaCTOK, B TEIUIMIHOE XO35HCTBO,
71a00paTopuIO arpOyHUBEPCUTETA MIIM HAYYHOT'O LICHTPA)».

11 KJIACC

Tema 1. JBoIIOLMOHHAsE OMOJIOTUSI.

[Ipenmochbulky BO3HUKHOBEHHS 3BOJIOIMOHHONW TEOPWH. DBOIIOIMOHHAS TEOPHs U €€ MecTo B
Ouosorun. BiusHre SBOIIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CunerenbcTBa dSBoMonud. llaneoHTONOrHMYECKHe: TOCIEOBATETFHOCTh TOSIBIICEHUST BUIOB B
MAJIEOHTOJIOTMUECKOM JIETOITMCH, TiepeXxoanble (opMel. broreorpaduieckue: cXo/CTBO U paznuine GpayH
1 (JIOp MATEPUKOB U OCTPOBOB.

OMOpHOJIOTHYecKHe: CXOICTBA M pa3yinuus HSMOPHOHOB Pa3HBIX BHJAOB II03BOHOYHBIX.
CpaBHUTENBFHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, AaHAJIOTUYHBIE, PYAMMEHTapHbIE OpPraHbl, ATaBU3MBI.
MonexynsipHO-OHOXHUMHUYECKHE: CXOICTBO MEXaHU3MOB HACIIEICTBEHHOCTH W OCHOBHBIX METa00NIECKUX
IIyTEe y BCEX OPTaHU3MOB.

OomroronHas teopusi Y. apsuna. [Ipenmnochuiki BOZHHKHOBEHHS JapBHHW3MA. JIBHKylme
CHJIBI 3BONIONMK BUAOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IPH OTPAHWYEHHOCTH PECYPCOB,
HeomnpeaeaEHHas H3MEHYMBOCTh, 00PH0a 3a CYIIECTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3Bononnu (CTI) n e€ 0oCHOBHBIE MTOTOKEHUSI.

MuxkposBomonus. [lomynsius Kkak eAnHALIA BUAA U SBOTIOIHIH.

Jewkynie cuibl  (QakTopbl) SBONIONMH BHIOB B TpUpoje. MyTallMOHHBIA TIpolecc |
KOMOWHATHBHASI N3MEHYUBOCTh. [lomynsIiMoHHbIe BOJHBI | Apeiid renos. M3onsims u Murparms.

EcTecTBeHHBII 0TOOP — HANIPABILIONTHI (hakTOp IBOIOITNH. DOPMBI €CTECTBEHHOTO 0TOOpA.



[IprucnocoOneHHOCTs OpPraHU3MOB Kak pe3yiabTaT dBoitonuu. I[lpumepsl mpucrnocobieHuit y
Opranu3mMoB. ApoMop¢03bl U HIUO-aJaNTALIH.

Bun u BunoobpaszoBanue. Kpurepun suga. OcHOBHBIE ()OPMBI BUAOOOPA30BaHUS: reorpauueckoe,
3KOJIOTHYECKOE.

MakposBomonusi.  DopMbl  IBOTIONMH:  (GUIETHYECKAs, IWBEPreHTHas, KOHBEPreHTHas,
napamienbHas. HeoOpaTuMocTh SBOJIOIHH.

IIpoucxoxaenue OT HeCHEeIUaTU3UPOBAaHHBIX MpenkoB. IIporpeccupyromas crenuamTu3anus.
AnanTuBHAasA paguanus.

JdeMoHcTpanum:

Ioptpertsr: K. Jlunnel, XK. b. Jlamapk, Y. [Japsun, B. O. KoBanesckuii, K. M. bap, 3. I'exkens, ©.
Mrosnep, A. H. Cesep1ios.

Tabmuuer u cxembl: «Pa3BuTHe opraHmdeckoro mMmpa Ha 3emiie», «3apOJbIIIH MO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «Dopmbl O0OppOBI 3a cymiecTBOBaHHE», «EcTecTBeHHBI OTOOPY,
«MHoroo6pasue copToB pacTeHui», « MHOroodpasue opoa KUBOTHIX», «Ilomymsiuuuy, «MyTanuoHHas
U3MEHUUBOCTB», «ApoMopdo3sl», «Mauoamantauum», «OOmas aereHepanus», <«BIKyIHe CHIIBI
spomonmny», «Kapra-cxema wmapuipyta mytemectsust Y. [lapsuna», «bopsba 3a cymiecTBOBaHHUEY,
«[IpucniocobneHHOCT,  OpraHu3MoBy»,  «leorpaduueckoe  BHI00Opa3oBaHHE»,  «IKOJIOTHYECKOE
BU000pa30BaHUE).

O06opynoBaHue: KOJUIEKIINS HACEKOMBIX C Pa3IMYHBIMU THUITAMU OKPACKH, HA0OD IJIOA0B U CEMSIH,
Koyuteknust «lIpuMepsl 3alIUTHBIX MPHUCIIOCOONEHUI Y )KUBOTHBIX», MOJieNlb «OCHOBHBIC HAIPaBICHUS
3BOJIOLMNY, 00bEMHAsE MoJeNb «CTpOCHUE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX ).

Buoreorpaduueckas kapra mMupa, KouieKuus «PopMbl COXPaHHOCTH MCKOIAEMBIX XHBOTHBIX U
pacteHuii», Mozenb amuiukanus «llepekpéct xpomocom», BiIaKHbIE IIpenapaTsl «Pa3BuTie HaCEKOMOroy,
«Pa3Butue narymkny», Mukponpenapat «pozoduna» (Hopma, MyTaunu GopMbl KPbUIBEB U OKPACKH TETA).

JlaGopaTopHbIe M MPaKTUYeCKUe PadOTHI:

JlaGoparopnast padora Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

JlaGoparophast padora Ne 2. «OnucaHue NpUCIIOCOOICHHOCTH OpraHu3Ma U €€ OTHOCHUTEIHHOTO
XapakTepay.

Tema 2. Bo3HnKHOBeHMe H pa3BUTHE KU3HU HA 3em.Ie.

JloHnayuHble IpeAcTaBICHUS O 3apOKACHUM KU3HU. HayuHble THIIOTE3bI BOSHUKHOBEHUS JKU3HU Ha
3emiie: abHoreHes M MaHCepMus. XUMHUYeCcKas HBOTIONUs. AOMOTeHHBI CUHTE3 OPTaHNYECKUX BEILECTB
U3 HEOPraHMYeCKUX. DKCIIEPUMEHTAIbHOE MOATBEPXKICHUE XMMHUYECKOW 3BOIOIMU. HavyanbHble 3Tanbl
Oomornoruueckoit sBomoruu. ['mmoresa PHK-mmpa. dopmupoBanne MeMOpaHHBIX CTPYKTYp |
BO3HMKHOBEHHE NPOTOKIETKH. IlepBrie KieTKH 1 ux 3Bostonus. PopMUpOBaHHE OCHOBHBIX IPYIII )KUBBIX
OpraHU3MOB.

Pa3BuTne xu3HM Ha 3emie 1o 3paM U nepuogam. Karapxei. Apxelickas U MpoTepo30HCKas 3pHI.
[lameozoiickas spa u e€ mepuodbl: KeMOPHICKHIA, OPJOBUKCKHHA, CHIYPHUIACKHH, JIEBOHCKHUH,
KaMEHHOYT OJIbHBIH, TEPMCKHIA.

Me3o3oiickas 3pa 1 €€ nepHobl: TPUACOBBIN, FOPCKUN, METTOBOH.

Kaiino3zoiickast apa 1 €€ nepuobl: NajeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOTE€HOBBIM.

XapakTepucTHKa KIMMaTa W TEOJIOTHYeCKHX ImporeccoB. (OCHOBHBIE 3Talbl  JBOJIOIHU
PacTUTENHLHOTO M YKUBOTHOTO MHpa. ApoMopQo3bl y pacTeHWi W >KUBOTHBIX. [losiBIeHME, pacuBeT U
BBIMHpPAHHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHu4ecKkoro Mupa Kak oTpakeHue 3Bomonnd. OCHOBHBIE CUCTEMATUYECKHE TPYIIITBI
OpTaHU3MOB.

OBOJNIONMS YeJIoBeKa. AHTPONOJOTHS Kak Hayka. Pa3BUTHE TPEACTaBIEHUI O MPOUCXOXKICHUU
yenoBeka. MeToapl u3ydeHus aHTpornorene3a. CXOICTBA W Pa3NMYMsl YEIOBEKa M JKWBOTHBIX.
CucreMaTHueCcKOe IO0JIOKEHHUE YeJI0BEKa.

JBmwxymye cuiabl ((akTopsl) aHTponoreHesa. HaciencTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIH
oT60p. OOIEeCTBEHHBIN 00pa3 KU3HH, U3TOTOBIICHUE OPYAWH TPY/a, MBIIIJICHUE, PEYb.



OCHOBHBIE CTaIUU U BETBU HBOJIOIMM YEJIOBEKA: aBCTpalonuTeku, UemoBek ymenblil, UemoBek
npsMoxoasaimuii, YUenoBek HeanaepTanbckuil, Yenorek pazyMHubiid. Haxoaku HCKOMaeMbIX OCTaTKOB, BpeMs
CYLIECTBOBaHUs, 00JIaCTh paclpoCcTpaHeHusl, 00bEM TOJIOBHOTO M0O3ra, 00pa3 XKH3HHU, OpYIus.

UYenoseueckne pacbkl. OCHOBHBIE OOJBIIUE pachl: eBporeouHas (eBpa3uiickas), Herpo-
aBCTpajouHas (3xBaTOpUANIEHAS), MOHTOJIOHUTHAS (a3maTcko-aMepUKaHCKas). UepThl
MIPHUCIIOCOOJICHHOCTH TIPEACTABUTENICH YEJIOBEUECKUX pac K YCJIOBUSAM CYIIECTBOBaHUS. EIUMHCTBO
yenoBeueckrx pac. Kputnka pacusma.

JdeMoHcTpanum:

[optpetsi: @. Penn, JI. Iactep, A. Y. Omapun, C. Munnep, I'. FOpu, Y. dapBus.

Tabmuiel u cxembl: «Bo3HnkHOBeHHEe COHEYHOW CHCTEMBI», «Pa3BUTHE OPraHUYECKOrO MHUPaAY,
«PactutenbHas kinetkay, «KuBoTHas kietka», «lIpokapuoruueckas kietka», «COBpEeMEHHAasl CHCTEMa
OpraHMYECKOro Mupay», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHUS YCIIOBEKAa M YEJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa IaJCOHTOJIOTMYECKUX HAXOJOK TIPEJAKOB COBPEMECHHOTO YEIOBEKa»,
«/IpeBHelimue moan», «pesHue moan», «llepseie coBpeMeHHBIE JII0IN», «HenoBeuecKue pacoD.

O6opynoBanue: Myisiku «IIpoucxoxaeHre 4enoBeka» (OFOCTBI aBCTPAJIONUTEKA, TUTEKAHTPOIIA,
HeaHIepTaliblla, KPOMAaHbOHIIA), CJCTIKH WM U300paXKeHHsI KAMCHHBIX OPYIHUM MEPBOOBITHOTO YEJIOBEKa
(xamHM-"YoOMITIEpHI, pyOuIa, ckpebia), reoXxpoHoIornyeckast Tabiauna, Komekus «DopMbl COXpaHHOCTH
HCKOIACMbIX KHBOTHBIX M PACTCHUIY.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

[MpakTrueckas padora Ne 1. «l3yueHHE HCKOMAeMbIX OCTAaTKOB PACTCHHMH M JKUBOTHBIX B
KOJUTEKITUSIX).

OKCKypcusi «DBONIOIHS OPraHMYecKoro Mupa Ha 3emie» (B ©CTECTBEHHO-HAYWHBIN HITH
KpaeBeTUeCKUi My3elt).

Tema 3. OpranusMbl U OKPY:KAOLIAs cpeaa.

OKOJIOTHsI KaK Hayka. 3aJayd U pas3iesibl dKOJOTMU. MeTonbl 3KOJOTMYECKHX HCCIEIOBAaHUM.
DKOJIOTUYECKOe MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKa.

Cpenpl 00MTaHUST OPraHU3MOB: BOJIHAS, HA36MHO-BO3 yIITHAS, [IOYBEHHAS, BHYTPHOPTaHU3MEHHAsI.

Oxonorndeckre  Qakrtoppl. Kiaccudukamuss SKOIOTHYeCKHX  (aKTOpoB: aOMOTHUYECKUE,
OMOTHYECKHEe U aHTPOIIOTeHHbIE. [[elicTBre AKOIOTHYecKiX (aKTOPOB HAa OPTaHU3MEI.

AbGuotndeckue (HakTOpBI: CBET, TeMmImepaTypa, BiIaxHOcTb. Dortomepuoamsm. [Ipucnocobnenus
OpPTraHU3MOB K JIEHCTBHIO aOMOTUYECKHUX (PAaKTOPOB. bHOTOTHYEeCKe PUTMEI.

buorndeckne dakropbl. Bumsl OHOTHYECKMX B3aWMOJEWCTBUN: KOHKYPEHIIHS, XHIHUYECTBO,
cumbno3 u ero ¢Gopmel. [lapasutusm, Koomepamus, MyTyaiaw3M, KOMMEHCAIM3M (KBapTHPaHCTBO,
HaxJIeOHNMYeCTBO). AMEHcanu3M, HeWTpamu3M. 3HaueHHe OHOTHYECKUX B3aUMOJICHCTBUMA IS
CYIIIECTBOBAHHUS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKU TOmynanui. OCHOBHBIE IMOKA3aTeNH TOMYJISIHHA: YUCICHHOCTS,
TUIOTHOCTB, POKIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpaIys. /[MHaMHKa YMCIEHHOCTH TOMYIISIUU U e
peryIIAnusL.

JleMoHCcTpanuu:

IToptpetsr: A. I'ym6ombar, K. @. Pynbe, 3. I'ekkens.

Tabmumsr m cxemsl: kaptra «lIpupomnbie 30HBI 3emun», «Cpensl OOWTaHHS OpPTaHU3MOBY,
«Dotoneproanzmy», «llomynsamum», «3aKOHOMEPHOCTH POCTa YHCIEHHOCTH MOMYJSIIUK HWH(]py30pnn-
TyQenbkm», «llumespie nenm».

JlaGopaTopHble U MPaKTHYECKHE PA0OTHI:

Jlaboparophast pabora Ne 3. «Mopdosornyeckue OCOOCHHOCTH PACTEHUH M3 Pa3HBIX MECT
oOuTaHUS.

Tema 4. Coob11ecTBa M IKOJIOTHYECKHE CHCTEMBI.

Coo01iecTBo opraHu3mMoB — OuHoreHo3. CTpyKTyphl OMOIICHO3a: BHJIOBas, NPOCTPAHCTBEHHAs,
Tpoduieckas (mumeBast). Bunbl-nomuHanTel. CBsI3H B OHOIICHO3E.



Okonoruueckue cucteMbl (9kocuctembl). lloHsTue 00 »53KocucteMe ©  OMOTEOICHO3E.
OyHKIMOHATBHBIE KOMIOHEHTHI 3KOCHCTEMBI: IMPOAYLEHTHI, KOHCYMEHTHI, PeoyleHTH. KpyroBopot
BEIIECTB U MMOTOK dHEPruu B 3kocucteMme. Tpoduueckue (MHIIEBBIE) YPOBHH KOcHcTeMbl. [TuieBsie nenu
u cetn. OCHOBHBIE IMOKa3aTeNd SKOCHCTEMBI: OMomacca, MPOAYKLHUS. OKOJIOTHYECKHUE MHPaMHUIbL:
NPOAYKIMU, YUCICHHOCTH, Oromacchl. CBOHCTBA 3KOCHCTEM: YCTOMYMBOCTD, CAMOPETYJISINS, Pa3BUTHE.
Cyxkueccus.

[lpupoaHble SKOCHCTEMBL. JKOCHCTEMBI 03¢p M peK. OKOCHCTeMa XBOWHOIO WM
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpOIIOTEHHBIE  YKOCHUCTEMBI. ATpPO3KOCHCTEMBI.  YpOoskocuctembl. buonormyeckoe u
XO3HCTBEHHOE 3HAUEHUE arPOdKOCUCTEM M YPOOIKOCUCTEM.

Buopasznoobpazue kak ¢akTtop ycTOHUMBOCTHM OdKocucTeM. CoxpaHeHHe OHOJIOTHYecKOro
pasHooOpasus Ha 3emiie.

Yuenue B. . Bepuaackoro o O6mocdepe. 'panunpl, coctaB U crpykTypa Ouocdepsl. JKusoe
BemiecTBO W ero (QyHkiuu. OcobeHHOCTH OHOchepbl Kak TI00aJbHOW 3KOCHUCTeMBbI. J[MHaAMUYeckoe
paBHOBecHe 1 oOpaTHast CBs3b B OHuocdepe.

KpyroBopoThI BEIIECTB M OMOT€OXMMUYESCKUE ITUKIIBI 3JICMEHTORB (yIiiepoJia, a30Ta). 30HaJIbHOCTh
ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenopeuecTBO B Ouocdepe 3emin. AHTpONOreHHbIE H3MEHEHUsT B Ouocdepe. [nmobanbHbIC
3KOJIOTMYECKHUE POOIEMBI.

CocymecTBoBaHne MNpupoAbl W dYenoBeuecTBa. CoxpaHeHue OuopazHOOOpa3Hs Kak OCHOBA
ycroiumBocTH  Omocdepel. OCHOBa panMOHANBHOTO YIPABICHUS NPHPOAHBIMH pecypcaMu U HUX
UCTIONIb30BaHue. JJOCTIDKeHUS] OMOJIOTHN B OXpaHa IIPHUPOJIBL.

JdeMoHcTpanum:

Ioptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. UI. Bepraackuii.

Tabmumer n cxemsl: «llumessle menm», «buoreHo3: coctaB W CcTpykTypay, «lIpupoanbie
coobmectBay, «Llemn nmuranusy, «Okomornyeckas mipamuaay, «buocdepa n gemoBek», «Ikocucrema
IIMPOKOJIMCTBEHHOTO Jieca», «JKOCHCTeMa XBOWHOTrO eca», «buomeHo3 Bogoémay», «ATPOIEHO3Y,
«[TpumepHBIe aHTPOTIOTCHHBIE BO3JICHCTBHUS HA IPUPOTY», «BakHeHIne NCTOYHUKY 3arpsA3HEHUS BO3IyXa
U TPYHTOBBIX BOJ», «[louBa — BaxkHeimas cocramistomas ouocdeps», «PakTopsl JAerpajalu MOYBy,
«[TapuukoBbIi dpPexT», «DakTopbl pagroaKTUBHOTO 3arpsisHeHus Onochepsr», «OOmEas CTpyKTypa
ouocheps», «PacrpocTpanenue xu3HH B Onocdepe», «O30HOBBINA 3kpaH Ouocheps», «Kpyrosopor
yriiepona B ouocdeper», «Kpyropopor a3ora B mpupoe».

OOopynoBanue: Monenp-amuiukanus «Tunumyaele  OMOIEHO3BI», repOapuit  «PacTuTenbHbIe
cooOrecTBa», KouleKuu «buomeHos», «BpeauTtenn BaKHEWIINX CEITbCKOXO3SHCTBEHHBIX KYJIBTYpY,
repOapuy M KOJUIEKLIMH PACTEHUI M JKUBOTHBIX, NPHHAUICKAIINE K Pa3HBIM JKOJOTUYECKHM TpYIIIaM
onHoro Buaa, Kpacnas kaura Poccuiickoit ®enepanuu, n300pakeHUsT OXpaHsIeMbIX BHIIOB PACTEHUH U
KHBOTHBIX.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMEI 110 BUOJIOTM HA BA3OBOM
YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBnuBarTCsi TpeOOBaHHS K pe3yabTaTaM OCBOCHHUS 00yYarOIIUMHCS
IporpaMM cpenHero o0miero oopa3oBaHus: TMYHOCTHBIM, METAIPEAMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TUYHOCTHBIX pe3yIbTaTOB OCBOEHMS IpeameTa «bHoiaorus» BhIENEHBI CleayIoIne
COCTaBIISIIOIINE: OCO3HAHUE OOYYaIOUIMMUCS POCCUHCKON TPasKAaHCKOW WACHTHYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIILHOCTH M CAMOOMPEACICHUIO, HATMUYUEe MOTHBALUN K 00y4eHHI0 OUOJIOTHH,
LeNIeHAaNpPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JHYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPaIULMNA pa3BUTHsI OMOJIOTMYECKOTO 3HAHHS, TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIIMXCSI
PYKOBOJICTBOBAThCS B CBOEH JI€ATEIBHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, IIPUCYLTUMH CUCTEME
OHMOJIOTNYECKOro 00pa30BaHus, HAINYHNE YKOJIOTHYECKOT0 MPAaBOCO3HAHMUSI, CIIOCOOHOCTH CTaBUTh LIEJIU U
CTPOUTD KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOSHHSI MpeaMeTa «BbuoJIorus» JOCTUraloTcs B €AWMHCTBE YUEOHOH U
BOCIIMTATENbHOMN 1E€ATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH,
UCTOPUYECKUMH H JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, TPUHSTHIMA B OOIIECTBE MpaBHJIaMU U
HOpPMaMHU TIOBEICHUS M CIHOCOOCTBYIOT IpOIleccaM CaMOIIO3HAHHWS, CAMOBOCIIUTAHUS U CaMOPa3BUTHS,
Pa3BUTUS BHYTPEHHEHN MO3ULIMH JTUYHOCTH, IATPUOTU3MA, YBaKECHHUSA K 3aKOHY U MPABONOPAIKY, UETOBEKY
TpyZa U CTapiieMy IOKOJICHUIO, B3AUMHOTO YBaXXEHHsI, 0EPEKHOTO OTHOIICHHUS K KyJIBTYPHOMY HACJIeIUI0
Y TpaIULKSIM MHOTOHAalIMOHANBHOrO Hapona Poccuiickoit denepanuu, Npupoie U OKpyKarolleil cpene.

JlmaHOCTHBIE pe3ynmbTaThl OCBOEHHS Yy4eOHOro mnpeaMera «bHONOTHS» MOMKHBI OTpaXkaTh
TOTOBHOCTH M CTIIOCOOHOCTH 00YUAIOIINXCSl PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH TTO3UIHEH
JUYHOCTH, CHUCTEMOW  IEHHOCTHBIX  OpWEHTAIWH, TO3WTHUBHBIX  BHYTPEHHUX  YOESKISHUIA,
COOTBETCTBYIOUINX TPAAUIIMOHHBIM [IEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIIMPEHIE KIU3HEHHOTO OITbITa
Y OTBITA AESITEILHOCTH B MPOLIECCE PEATU3ALMU OCHOBHBIX HAIIPABJICHUM BOCIUTATEIbHON ACSITENILHOCTH,
B TOM UYHCJIE B YACTH:

1) rpasKIaHCKOro BOCIUTAHUS:

c(hOpMHPOBAaHHOCTh TPAKIAHCKOW TO3WIMK OOYYArOIIErocs Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIEeCTBA;

OCO3HaHUE CBOWX KOHCTHUTYIIMOHHBIX IPaB M 0053aHHOCTEH, yBaXKEHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH JeSTETFHOCTH MPH CO3JaHUN Y4eOHBIX IPOEKTOB, PEIICHUN
y4eOHBIX U TTO3HABATEIHHBIX 33]1a4, BHITIOJTHEHUH OUOIIOTHIECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMPEJENATh COOCTBEHHYIO MO3MIMIO 10 OTHOIIEHHWIO K SBJICHHUSM COBPEMEHHON
JKU3HU U OOBSCHSATH €€;

YMEHHUE YUUTHIBATh B CBOMX JCHCTBHUIX HEOOXOIUMOCTb KOHCTPYKTUBHOT'O B3aUMOJICHCTBUS JIIOIeH
C pa3HBIMH YOEXKIECHUSAMH, KYJIbTYPHBIMHA EHHOCTSIMHU U COLMAJILHBIM MOJIOKEHUEM;

TOTOBHOCTB K COTPYJIHHUYECTBY B MPOIIECCE COBMECTHOTO BHITIOTHEHHS YI€OHBIX, TO3HABATEIBHBIX
M HCCIIeIOBATENBCKUX 3a]a4, YBaXHUTEIHLHOTO OTHONIEHUS K MHEHHIO ONMOHEHTOB NPU OOCYXIECHUU
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACP KAHNUS;

TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOMN JI€ATENIBHOCTH;

2) naTpMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHPOBAHHOCTH POCCUICKON TPaXTaHCKOM HIEHTHYHOCTH, TATPUOTHU3MA, YBAKEHHS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH mepea PoauHoM, rop/1ocTH 3a CBOM Kpaid, cBoto PonnHy, CBOi S3BIK U
KYJbTYpY, HPOILJIOE U HACTOSIIEE MHOTOHALMOHAJIBHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIICHHE K TPUPOTHOMY HACIEIUIO U MaMATHUKAM MIPUPOJIbI, TOCTIKeHUsIM Poccnn
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;



CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUHCKUX YUYEHBIX B CTAHOBJICHHE WM DPa3BUTHE OWOIIOTHH,
MMOHUMaHUsl 3HAYCHUSI OWOJIOTUM B MO3HAHWU 3aKOHOB MPUPOJIBI, B JKU3HU YEJIOBEKAa M COBPEMEHHOTO
00111eCTBA;

ujciHas yOekJIEHHOCTh, TOTOBHOCTh K CITy>KCHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTh 33 €0
cys0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCUICKOT0 HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, ITHYCCKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJIa B TIOCTPOCHUE YCTOMYMBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILICHHWE K CBOUM POAMUTENSAM, CO3JAHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHSTHUS IIEHHOCTEH CEeMEUHOM KM3HU B COOTBETCTBUU C TPAaIULIUAMU Hapo10B Poccuu;

4) 3cTeTHYeCKOr0 BOCIIUTAHUSL:

ACTETHYECKOE OTHOIICHHUE K MUPY, BKITFOUAsi SCTETUKY ObITa, HAYYHOT'O U TEXHUYECKOT'O TBOPYECTBA,
CIopTa, TpyAa, OOIIECTBEHHBIX OTHOIICHU;

MMOHMMAaHUE YMOIMOHAIBHOTO BO3/IEMCTBUS )KUBOM IPUPOJIbI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHE MPOSBISATH KaduecTBa
TBOPYECKOM JINUHOCTH;

5) ¢uzuyeckoro BocnUTAHMS, (POPMUPOBAHHMS KYJIbLTYPHI 310POBbS U IMOLUOHAJIBLHOIO
O1aromoJsryuus:

MOHMMaHUE W pealn3alus 370pOBOro M 0e30macHOTo o0pasza KU3HH (30pOBOE NHTaHWE,
COOJIF0IeHre THTHEHNYECKHX MPABUII U HOPM, COATAHCHPOBAHHBIN PEXKUM 3aHATHH U OTABIXA, PETYIsIpHAs
¢u3ryecKas aKTUBHOCTH), OEPeKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY
(U3IIECKOMY H TICUXUYECKOMY 3/I0POBEIO;

MMOHUMaHWe TEHHOCTH TPaBWJI WHIUBUAYAITBHOTO U KOJJIEKTUBHOI'O O€30TAaCHOTO TOBEICHHS B
CUTYaIUsIX, YIPOKAIOIINX 3I0POBBIO U JKU3HU JIFOJIEH;

OCO3HAHUE TOCIECTBUI U HETIPUSITHS BPEIHBIX MPUBBIUEK (YITOTPEOISHS aKOTO0IIsl, HAPKOTHKOB,
KypeHus);

6) TPY10BOI0 BOCIMTAHMSA:

TOTOBHOCTH K TPY.ly, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYAOII00HeE;

TOTOBHOCTh K aKTHBHOH JNEATENbHOCTH TEXHOJOTWYECKOW W CONMAIbHOW HAIpaBICHHOCTH,
CMOCOOHOCTHh HHUITUHPOBATh, TUIAHUPOBATH M CAMOCTOSITENIFHO BEITIOIHSTH TAKYO JIEATEIHHOCTD;

WHTEpEC K PA3MUYHBIM cdepaM TpoPecCHOHATFHONW NIEATENBHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOp OyAyIIeH mpoheccHu U peaaru30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO 1 CaMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

AKOJIOTUYECKH 11eIeCO00pa3HOe OTHOIICHHE K PUPOJIC KaK HCTOYHUKY JKU3HU Ha 3eMJie, OCHOBE &€
CyILIECTBOBAHUSI,

MTOBBIIICHUE YPOBHS KOJIOTHUECKON KYJIBTYPHI: IPHOOPETCHHE OTIBITA TUIAHUPOBAHUS MIOCTYIIKOB U
OTICHKH WX BO3MOJKHBIX ITOCIIEICTBUM TSI OKPY>KAFOIIECH CPEeIbl;

OCO3HaHUE TI00aTHFHOTO XapaKTepa IKOJIOTHUECKUX TPOOJIeM U ITyTeH UX PEIICHHUS;

CITOCOOHOCTh HCIIOB30BaTh MPHOOpETaeMble MPU M3yYCHWHW OWOJOTHW 3HAHWUSA W YMEHUS IIPH
pereHny TpoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM IPUPOJONOIL30BaHUEM (COOIO/IEHNE TIPaBUII
MOBEJICHUSI B TIPUPOJIC, HAMPABICHHBIX HAa COXpAaHECHHUE PABHOBECHS B DKOCHUCTEMAaX, OXpPaHy BHUJOB,
3KocHucTeM, Orocheps);

AKTHUBHOE HEIIPUSTUE JACUCTBUM, NPUHOCIIIMX BPEA OKPYKAOIIEH NMPUPOJHOW cpene, yMEHHUeE
MIPOTHO3UPOBATh HEOJIATONPHUATHBIC HKOJOTHIECKUE IOCICICTBUS TPEANPUHAMACMBIX JIEHCTBUNA W
MPeIOTBpaIIaTh UX;



HaJIM4Me Pa3BUTOTO SKOJIOTHYECKOTO MBIIIICHHUS, SKOJIOTHIECKON KyIbTYPBI, OTBITA IESTEILHOCTH
9KOJIOTUYECKOW  HampaBICHHOCTH, YMEHHUS  PYKOBOJICTBOBAaTbCS HMH B  II03HAaBaTEJILHON,
KOMMYHHMKAaTUBHOH M COLMAJbHOM NMpakTHKE, TOTOBHOCTH K YYacTHIO B HMPAKTHUECKOU JESTEIbHOCTH
9KOJIOTHUECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHOM MPaKTUKU, OCHOBAHHOIO Ha JUAJOre KyJlbTyp, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MecTa B MOJIMKYJIbTYPHOM MHPE;

COBEPILECHCTBOBAHUE SI3BIKOBOW U YMTATEILCKOW KYJIBTYPHI KaK CPEJICTBA B3aUMOACHCTBUS MEXKIY
JIIOBMU M IO3HAHUSI MUPA;

NOHUMaHue crenudukn OWONMOTMH Kak HayKd, OCO3HaHWA e€ poiau B (OPMHUPOBAHHU
panroHaIbHOTO HAYYHOTO MBIIIJICHHS, CO3AaHUH [IEIOCTHOTO MPEJICTABICHUS 00 OKpY KaloIleM MUpPE KaK
0 €IMHCTBE NPHUPOJBI, YEIOBEKa W OOIIECTBA, B TO3HAHUM NPUPOTHBIX 3aKOHOMEPHOCTEHW M PELICHUH
npo6JeM coXpaHeHUs IPUPOJHOTO PABHOBECHS;

yOXKAEHHOCTh B 3HAUMMOCTH OWOJIOTHH JJII COBPEMEHHOHN IUBUIIM3AIMU; OOECIICUEHHUSI HOBOTO
YPOBHA pa3BUTUA MEAULIUHBI, CO3AaHNUC NMTEPCIICKTUBHBIX 6HOT€XHOHOFHI71, CIIOCOOHBIX peliaTh pECyYpPCHBIC
HpO6HCMI)I Pa3BUTHUA YCIOBCUCCTBA, IOUCKA HYTGP'I BbIXOJa U3 rI100aIbHBIX DKOJIOTMYECKUX HpO6JICM u
obecriedeHusi Tmepexofa K YCTOHYMBOMY pAa3BHTHIO, PAIMOHAJIBHOMY HCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U GOPMUPOBAHUIO HOBBIX CTAHJIAPTOB YKHU3HU;

3aMHTCPCCOBAHHOCTD B IOJIYUYCHHHU OHMOJIOTHYECKUX 3HAHUH B EJIAX ITOBBIIIICHHUA O6H1€I\/'I KYJIbTYPBbI,
€CTeCTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTaBHOM dYacTH (YHKIIMOHAIBHOM TIpaMOTHOCTH
oOy4atonuxcs, GopMUPYEeMOH PH U3ydeHUH OMOJIOTH;

MOHUMAaHUE CYIIHOCTU METOJO0B MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIIOJIB30BaTh IIOJydaeMble 3HAHMA Ui aHaIM3a U OOBSICHEHMS SIBJICHUI OKpY)KAIOLIEro MHUpa H
IPOUCXOMAMMX B HEM HM3MEHEHHH, YMEHHE [eslaThb OOOCHOBAaHHBIC 3aKJIIOYECHUS Ha OCHOBE HAayUHBIX
(haKTOB M UMEIOIIMXCS IAHHBIX C LIEJbIO MOITY4YEHHs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO MCIIOJB30BaTh OMOJOTMYECKHE 3HAHMA IJIsl pEelIeHHs MpodieM B
PeabHbIX )KU3HEHHBIX CUTYALSX;

OCO3HAHHWE LIEHHOCTH HAayYHOH JEeSTEIbHOCTH, TOTOBHOCTH OCYIIECTBJISAT IPOCKTHYIO U
MCCIIEIOBATENbCKYIO NESITENbHOCT MHANBUIYAIBHO U B IPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BAHUIO, K AKTUBHOMY
MOJYYEHHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUH € )KU3HEHHBIMH MTOTPEOHOCTAMHU.

METAINPEAMETHBIE PE3YJIbTATDBI

MertamnpenMeTHble pe3ynbTaTbl OCBOCHHUS yueOHOro npeamera «buonorusy BKIIOYAIOT: 3HAYNMBbIE
Uis  GOPMHPOBaHHMS  MHPOBO33PEHUST  OOYYAIONIMXCSl  MEXKIUCIUIUIMHAPHBIE  (MEXIPEJIMETHBIC)
oOIeHayYHble TOHATHUS, OTPAXKAIOIIME IEJIOCTHOCTh HAyYHOW KapTWHBI MHpa M CHENH(PHKYy METOI0B
MO3HAHMS, WCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHs, SBJIEHHE, MPOIecC, CHUCTEMA,
Hay4yHBIH (DaKT, TPUHIUI, THUNOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOpHs, HCCIeqOBaHWE, HaOJIoJeHNE,
M3MEpeHHe, OKCIEPUMEHT | [pYTHX), YHHUBEpCalbHbIE Yy4yeOHbIE JeHCTBHs (ITO3HABaTeNbHBIC,
KOMMYHHKATUBHBIE, PETYIISITHBHEIE), 00ecieunBaromye (opMupoBaHue PyHKIIMOHATLHON TPAMOTHOCTH U
COIMAJFHOW KOMIETEHIIMN OO0YYaromNXCsl, CIIOCOOHOCTh OOYYarOIIMXCsl KCIIOJNIb30BaTh OCBOEHHBIE
MEXIMCIUIUIMHAPHBIE, MHPOBO33PEHYECKHE 3HaHWA ¥ yHUBEpCAJNbHBIE Yy4eOHBIE [EHCTBHI B
IIO3HABATEJIBLHON U COLMATIBHON ITPAKTUKE.

MerTamnpenMeTHble pe3ylibTaThl OCBOCHUS TPOIPAMMBI CPEIHEro OO0IEro 0O0pa3oBaHUs JIOJIKHEI
OTpaXkaTh:

OBiaeHue YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEIBLHBIMH TeHCTBUAMM:

1) 6azoBbIe JOrHYecKHe AeiCTBHA:

CaMOCTOSITENIbHO (POPMYIMPOBATE U AKTyaIM3UPOBATh [IPOOIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;



UCIOJB30BaTh TPU OCBOCHUM 3HAHWI MPUEMBI JIOTHYSCKOTO MBINUICHUS (aHANIM3a, CHUHTE3a,
CpaBHEHUs, Kinaccuuranmu, 0000IICHHS), PACKPBIBATE CMBICTT OMOJIOTHYSCKUX MOHITHH (BBIICISATH MX
XapaKTepHbIE MPU3HAKU, YCTAHABIIUBATh CBS3U C IPYTHMHU TOHSATHUSIMHU ),

OTIPEACIATh LENH JCATEIBHOCTH, 3a/1aBasi apaMeTPhl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTH
Pe3yIbTaThl ICATECIBHOCTH C TIOCTABICHHBIMHU IEIISIMH;

UCIIOJIh30BaTh OMOJOTUYECKUE TIOHATHUS ISl OOBSICHEHUS! (PaKTOB U SBJICHUI )KHUBOW TPUPOIBI;

CTPOUTHh JIOTHUYECKUE PACCYXJCHUS (MHIYKTUBHBIC, ICITyKTHUBHBIC, IO AHAJIOTHUHU), BBIABISATH
3aKOHOMEPHOCTH U TIPOTHBOPEUYUS B PACCMATPHBACMBIX SIBICHUSX, (OPMYJIUPOBATh BBIBOABI U
3aKITIOUCHMUS;

MPUMEHATh CXEMHO-MOJICIbHBIC CpPEACTBA JUIS MPEICTABICHUS CYIISCTBCHHBIX CBS3CH U
OTHOIIICHUH B M3y4aeMbIX OMOJIOTHUECKUX 00BEKTaX, a TAKIKE MPOTHBOPEUYUI PA3HOTO POJIa, BBISIBICHHBIX
B Pa3IMYHBIX UH()OPMAIMOHHBIX NCTOYHUKAX;

pa3pabaThiBaTh IUIAH pPEUICHHS NPOOJEMbl ¢ YYETOM aHAIM3a MMEKOIIUXCS MaTePUAIbHBIX W
HEMaTEePUAILHBIX PECYPCOB;

BHOCHTb KOPPEKTHUBHI B JICATEIBHOCTh, OIICHUBATh COOTBETCTBUEC PE3YJIbTATOB IICNISIM, OLICHUBATh
PHUCKH TIOCIICICTBUI ICATSIILHOCTH;

KOODJWHHPOBATh M  BBIIOJNHATH pPabOTy B  YCJIOBHAX  PEAIbHOrO, BHUPTYAIBHOIO U
KOMOMHHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH XXU3HCHHBIX MTPOOJIEM.

2) 6a3oBbIe HCCIEI0BATENbCKHE ACHCTBHA:

BJIaJICTh HABBIKAMH YYEOHO-HUCCIICIOBATENBCKON UM TPOCKTHOW JESTEIbHOCTH, HaBBIKAMU
paspernieHus mpoodIeM, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TIOMCKY METOJIOB PEUICHUS
MPaKTUYCCKUX 337124, MPUMCHEHUIO PA3IMYHBIX METOJIOB TIO3HAHHS;

UCIIOJIb30BaTh Pa3IMYHbIC BHJIBI JCSITETHHOCTH 0 MOTYYCHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIINH,
npeoOpa3oBaHUI0 W TPUMECHEHHIO B YYCOHBIX CHTYyallUsX, B TOM 4YHCIC MPH CO3JaHHHM YUCOHBIX W
COIMANTLHBIX MTPOCKTOB;

(GbopMHPOBaTh HAYYHBIH THIT MBIIUICHUS, BJIaJeTh HAYYHOW TEPMUHOJOTHEH, KIFOUYEBBIMU
MMOHATHAMHU U METOJIAMU;

CTaBHUTh U POPMYITHUPOBATH COOCTBEHHBIC 33/1a4l B 00PA30BATEIILHON JCATEILHOCTH U KH3HEHHBIX
CUTYyaIUsAX;

BBISIBIISITh MTPUYMHHO-CIICJICTBCHHBIC CBSI3U M aKTYaJIM3UPOBATh 3a7a4y, BBIIBUIATh TUIOTE3y €€
pelleHHs, HAXOJUTh APTyMEHTHI JJIs JOKa3aTelbCTBA CBOMX YTBEPXJICHHM, 3a]aBaTh MapaMeTpbl U
KPUTEPHHU PEIICHUS;

aHATM3UPOBATh TIOJYYCHHBIE B XOJIe PCIICHHUS 3aJlaud Pe3yNbTaThl, KPUTHYCCKUA OIICHHBATH UX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MECHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OLICHKY HOBBIM CHTYAaIlUsIM, OIICHUBATH PUOOPETEHHBIN OIBIT;

OCYIECTBISTh IICJICHATNPABIICHHBIN TMOMCK TepeHoca CpelACTB U CHOCcOo0OB  JeHCTBUS B
po(heCCHOHATIBHYIO CPELY;

YMETh MTEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO U MPAKTUIECKYIO 00J1aCTH )KU3HE I TEIIbHOCTH;

YMETh HHTCTPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00J1aCTeH;

BBIJIBUTaTh HOBBIC HICH, NPEIaraTh OPUTHHAJIbHBIC TIOIXOAbI M PEIICHUS, CTABUTh HPOOIEMBbI U
3a/1a4M, JOMYCKAIOIINEe aIbTCPHATUBHBIC PEIICHMUS.

3) padoTa c undopmanmeii:

OPUEHTUPOBATHCS B Pa3jIMYHBIX MCTOYHHKAX MH(POpPMAUU (TEKCTE y4eOHOro MOocoOus, HaydyHO-
MOMYJISPHON JINTEpaType, OMOJOTHUECKUX CIIOBAPSIX M CHPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B
WHTepHeTe), aHANM3UPOBaTh MHOOPMAIIMIO PA3IMYHBIX BHIOB M (OPM MPEACTABICHHS, KPUTHUCCKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPECYUBOCTD;

(hopMyJIUPOBATh 3aIPOCH U IPUMEHSTH Pa3IMYHbIC METObI IIPU TIOUCKE U 0TOOPE OHMOJIOrHYEeCKON
uHbOpMAaIH, HECOOXOAMMOM JIJIs BHIIIOJHEHMS YUeOHBIX 3a/1a4;



npuoOpeTaTb  ONBIT  WCHONB30BaHHA  MH()OPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHUH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIB30BAHHS PA3IUUHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BBIOMpATh ONTHUMANIbHYI0 QOpMY MpeAcTaBlieHHs OHOJOrmyeckoil mHpopmanmu
(cxemsl, rpad KK, AUATPAMMBI, TAOIUIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIN A3BIK B KAUeCTBE CpeACTBa Mpu padore ¢ Ononornyeckoil HHGpopMarue:
NPUMEHATh XUMHUYECKHE, PU3NUECKIE U MaTeMaTHUYeCKUe 3HaKW M CUMBOJIBI, GopMmyJbl, abOpeBuaTypy,
HOMEHKJIATypY, UCIOIb30BaTh U MPe0Opa30BBIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATISAHOCTH;

BJIaJeTh HABBIKAMH PACIIO3HABAaHUS W 3alIUTHl MH(POpPMAaLWH, HHOOPMALMOHHONW 0E30MacHOCTH
JMYHOCTH.

OBJiaseHye yHUBePCAIBHBIMH KOMMYHUKATHBHBIMHU 1iCTBUAMU:

1) oduenne:

OCYILIECTBIISITH KOMMYHHUKAIIMA BO BceX cepax KM3HH, aKTHBHO y4acTBOBATh B JHAJIOTE WM
JUCKYCCHM TIO CYIIECTBY OOcCykIaeMoil TeMbl (YMEHHE 3a/aBaTh BOMPOCHI, BBHICKA3bIBAaTh CY>KIACHUS
OTHOCHUTENIFHO BBIMTOJHEHUS MpeJiaraeMoi 3ajauy, yUUThIBAaTh WHTEPECHl U COTJIACOBAHHOCTH MO3UIUM
JPYTUX yYacTHUKOB JAMAI0Ta MU TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpelCTBa OOIICHWS, MOHWMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
NPEANOCEUIOK BO3HUKHOBEHUSI KOH(IIMKTHBIX CHUTyallMd, yMeThb CMAT4aTh KOHQUIMKTBI W BECTH
MIEPErOBOPEI;

BJIaJICTh Pa3IMYHBIMU CIOcOOaMH OOILICHUS W B3aWMOJCHCTBUS, MOHUMATh HAMEPEHHS IPYTUX
Tro/ieH, MPOSIBIATE YBRKUTEIBHOE OTHOIIEHHE K COOCETHUKY U B KOPPEKTHOH (opme popmynrpoBaTh
CBOU BO3PaKEHUS,;

PasBEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHMS C UCIOIb30BAHMEM SI3bIKOBBIX CPEICTB.

2) cOBMeCTHasI IeSITeJIbHOCTh:

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHAHON M MHAMBUIYAIBHONW PaOOThI IPH PEIICHUH
Omosyormdeckoii mpoOieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh TNPUMEHEHHS TPYMIOBBIX  (opM
B3aUMOJICHCTBUS IIPH PELICHUH yuyeOHO! 3a1a4H;

BBIOMpAaTh TEMAaTUKy W METOABl COBMECTHBIX MAEHCTBHH C Yy4€TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)KAOTO WIEHa KOJIJIEKTHBA,;

NPUHUMATH 1€ COBMECTHOM JEATEIbHOCTH, OPTaHM30BbIBATH M KOOPAWHUPOBATH IEHCTBUS 1O €€
JOCTIKEHHIO: COCTABIIATD IJIaH ICHCTBU, pacpesieNaTh POJIK ¢ Y4ETOM MHEHUH yYaCTHUKOB, 00CYKIaTh
pe3ysbTaThl COBMECTHON paboThI;

OLIGHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXKAOTO YJYaCTHHKA KOMaHAbl B OOMIMH pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLECHWBAaTb WUAECW C IO3ULMM HOBU3HBI, OPHUIMHAIBHOCTH,
NPaKTUIECKOW 3HAUNMOCTH;

OCYILLECTBIISITh MO3UTHBHOE CTPATEIrMYECKOE IIOBEACHHE B PA3JIMYHBIX CUTYalHUsX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHUE, ObITh HHULUATHBHBIM.

OBJiaieHHe YHMBEPCAIBHBIMH PeryJsiTHBHBIMH JAeiiCTBUAMU:

1) camoopranu3amnus:

UCIIOJIb30BaTh OMOJOTWYECKUE 3HAHUS JUIsl BBISBIICHUS NMPOOJIEM W UX PEUICHUsS B KH3HEHHBIX U
YUEOHBIX CUTYAIHSIX;

BBIOMPATH Ha OCHOBE OMOJIOTUYECKUX 3HAHUH 11eJIEBBIC U CMBICIIOBBIE YCTAHOBKH B CBOMX JICHCTBUSIX
Y TOCTYIIKAX 110 OTHOIIEHHIO K YKHBOM MPHUPOJIE, CBOEMY 3I0POBBIO U 37I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITETIbHO OCYILIECTBIISTh MO3HABATENBHYIO JICATEILHOCTD, BBISIBISATH IPOOJIEMBI, CTABUTh H
(bopMypoBaTh COOCTBEHHBIE 3a/1a4d B 00pPa30BaTENbHOM JESITETBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATEIBHO COCTABJIATh IUIAH pEIIeHUS MpoOieMbl ¢ y4ETOM HMMEIOIIUXCS PECcypcoB,
cOOCTBEHHBIX BO3MOXKHOCTEW M MPEATIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHTYaIlUsIM;

pacuIMpsTh PaMKU y4eOHOIo IIpeIMeTa Ha OCHOBE JINYHBIX MPEIIOYTEHHIA;

JieNaTh OCO3HAHHBINA BBIOOD, apIyMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEILICHUE;



OLICHUBATh NPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (HOPMHUPOBAHUIO H MPOSBICHUIO IIUPOKOH 3pYAULIUHU B pa3HBIX 00JacTAX 3HAHUM,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBEI B ACSITEILHOCTh, OLIEHUBATh COOTBETCTBHE
pE3yIBTaTOB LENSIM;

BJIaJCTh HAaBBIKAMH II03HABATENILHONW pe(UIEeKCHH KaK OCO3HAHMS COBEPIIAEMBIX JICHCTBUU H
MBICIUTENILHBIX TIPOLIECCOB, MX PE3YIHTATOB U OCHOBAHUH, UCIIOJIL30BATh MPUEMBI pEQIICKCHH TSI OLIEHKU
CHUTYyalnH, BEIOOpa BEPHOTO PELICHUS;

YMETb OIIEHMBATh PUCKU U CBOEBPEMEHHO MIPUHUMATh PEIIEHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAIN3€E PE3YIIbTATOB AEATEIbHOCTH;

3) npuHsiTHE e U IPYTHX:

NPUHUMATE ce0sl, MOHUMAast CBOU HEJJOCTATKH U JOCTOWHCTBA,;

MIPUHUMATh MOTHUBEI M apI'yMEHTHI IPYTHUX IIPU aHAJIM3€ PE3YJIbTaTOB JIE€ATCILHOCTH;

IIPU3HABaTh CBOE IIPABO U MIPABO IPYTUX HA OIIUOKH;

pa3BUBATH CIIOCOOHOCTH TIOHUMATh MU C TO3UIMU APYTOTO YeIIOBEKa.

HPEJIMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus mporpamMmmMel COO 1o 6nonornu Ha 6a30BOM YPOBHE BKITFOUAOT
cneunduueckue i yueOHoro npeamera «buojaorus» HaydHble 3HaHHUSA, YMEHUS U COCOOBI IeHCTBUH 110
OCBOCHHIO, MHTEPIPETALMd U NPeoOpa30BaHUIO 3HAHWN, BUABI IEATEIBHOCTH IO IMOJYYECHUIO HOBOTO
3HAaHUS U NPUMEHEHUIO 3HAHUH B Pa3IMYHBIX YYEOHBIX CUTYyallUsX, & TAaKKe B pealbHBIX >KU3HEHHBIX
CUTYyauusix, CBSI3aHHbIX ¢ Omojorueil. B mporpamme npeaMeTHble pe3ysbTaThl IPEACTaBIEHB! IO TOAaM
oOydeHusl.

IlpeameTrHble pe3ysbTaThl OCBOEHHUsSI ydeOHoro mnpeamera «buonorusi» ¢ 10 knacce HOJKHEBI
OTpaXkaTh:

c(hOpMHPOBAHHOCTH 3HAHUH O MECTE M POJIM OMOJIOIHH B CUCTEME HayYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B () OPMHPOBaHUH COBPEMEHHOH €CTECTBEHHO-HAYYHOI KapTHHBI MUPa M HAYYHOTO MUPOBO33PEHHS,
0 BKJaJ€ POCCHHCKMX M 3apyOeXHBIX YUY€HBIX-OMOJIOTOB B Pa3BUTUE OHOJIOTHH, (QYHKIHMOHAIBHON
TPaMOTHOCTH YEJIOBEKA IS PELICHHS KU3HEHHBIX 33a4;

YMEHHUE PAaCKPBIBATh COICPKaHUE OMOIOTUIECKUX TEPMUHOB U IIOHSTHUI: KHU3Hb, KJIETKA, OPTaHU3M,
MeTabonmm3M (0OMEH BEIIeCTB M TPEeBpallleHHe SHEPrHH), TOMEOoCTa3 (CaMOperyisius), ypOoBHEBas
OpraHu3alys )KUBbIX CUCTEM, CAMOBOCIIPOU3BEJCHUE (PEIIPOAYKIIHS), HACIEACTBEHHOCTh, N3MEHYHBOCTH,
POCT U pa3BHUTHE;

YMEHHUE u3J1araTh OMOJI0rHIeckue TeOpuH (KIETOUHas!, XpOMOCOMHAs, MyTallMOHHAs, LIEHTpaJIbHas
JlorMa MOJIeKyJsipHO# Ouosioruu), 3akonsl (I. Mennens, T. Moprana, H. V. BaBunoBa) u yuenus (o
[EHTpax MHOT000pa3us U MPOUCX0XKACHUS KyIbTypHbIX pacTernid H. U. BasunoBa), onpenensts rpaHuIb!
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOJIaMH HAayYHOTO MO3HAHWA B OMOJIOTHH: HAONOJEHUE M OMNHCAHWE JKHUBBIX
CHCTEM, TIPOLIECCOB U SIBJIICHUIA, OpPTaHU3AIHS U TPOBEJICHHE OMOJIOTHIEeCKOT0 SKCIIEPUMEHTA, BEIIBIKCHHUE
THIIOTE3bI, BBISBICHHE 3aBUCUMOCTH MEXIY HCCICyeMbIMH BEIMYMHAMH, OOBSCHEHHE IOYyYEHHBIX
pe3yabTaTOB, MCIOJIB30BAHHBIX HAYYHBIX TOHATHI, TEOPWH W 3aKOHOB, YMEHHE JellaTh BHIBOABI Ha
OCHOBaHUH TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE TNPU3HAKH BHUPYCOB, KJIETOK MPOKAPHOT H JYKapHOT,
OTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPIraHMW3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEIIECTB U
NpeBpalIeHUs] SHEPTHH B KIIeTKe, (POTOCHHTE3A, IIACTHYECKOTO U JHEPTeTHIECKOTO OOMEHa, XEMOCUHTE34,
MHUTO3a, Meii03a, OTTOIOTBOPEHNUS, Pa3MHOXKEHH S, HHIAUBUAYAIBHOTO PAa3BUTHS OPraHn3Ma (OHTOTEHE3);

YMEHUE NPUMEHATh IOIy4YE€HHbIC 3HAaHUA U1 OOBSICHEHUsI OMOJIOTMUECKHUX MIPOLIECCOB U SABJICHUH,
JUI NIPUHATHUS IPAKTUYECKUX PEIICHUH B IOBCEJIHEBHOM >KM3HU C LIEIbI0 oOecredyeHus: 0e3011acHOCTH



CBOETO 3II0POBbS M 3/0POBbS OKPYXKAIOIIMX JIOAEH, COONMIOAEHUs HOPM TPaMOTHOTO TIOBEICHHS B
OKpY>Kalolllei NpupoIHOH cpeie, MOHMMaHue HeOOXOMMOCTH UCTIONIb30BaHUS JOCTHKEHUH COBPEMEHHOMN
Ouosioruy ¥ OMOTEXHOJOTHI TSl PAlMOHATBHOTO PUPOIOTIOJIE30BAHNS;

YMEHHE peliaTh 3JeMEHTAapHbIE TeHEeTHYECKHE 3a/1aud Ha MOHO- W JUTHOPHIHOE CKpeIlWBaHHE,
CICTIJICHHOE HacJeJOBaHUE, COCTABIATH CXEMbl MOHOTHOPHUIHOTO CKPEUIMBAHUS Ui TpeAcKa3aHus
HacJieIOBaHUs PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITIOIHATE JIA0OPAaTOPHBIC W MpaKTUUecKue paboThl, coOM0aaTh MpaBuia npu padoTe ¢
yueOHBIM U 1a00paTOpHBIM 000PYAOBaHUEM;

YMEHHUE KPUTUYECKU OLICHUBATH U HHTEPIIPETUPOBATH MHPOPMALIUIO OMOIOTHYECKOTO COJIEpKaHus,
BKJIIOYAIOLIYIO TICEBJIOHAYYHbIC 3HAHUS W3 Pa3IMYHBIX MCTOUYHHKOB (CpeAcTBa MaccoBoi MH(opmanuy,
HAYYHO-TIOMYJISIPHBIE MaTepHalibl), 3TUYECKUE AaCIEKThl COBPEMEHHBIX HCCICIOBAaHUNA B OHOJIOIHWH,
MeAUIHEe, ONOTEXHOJIOTHY;

YMEHHE CO3[aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHHs, 000011as GHOIOrHYeCKyIO
WHQOPMAIUIO U3 HECKOIBKUX HCTOYHUKOB, PAMOTHO HCIIOJIb30BATh MOHSITUHHBIN anmapaT OHOJIOTHH.

[MpeamerHble pe3ynbTaThl OCBOEHUs ydeOHoro mpeamera «buonorusi» ¢ I1 knacce NOMKHEI
OTpakaTh:

c(OpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHH B CUCTEME HAYYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B ()OpMHPOBaHUH COBPEMEHHOH €CTECTBEHHO-HAYYHOI KapTHHBI MUPa M HAYYHOTO MUPOBO33PEHUS,
0 BKJIQJIC POCCUHCKUX M 3apyOeKHBIX Yy4YEHBIX-OHMOJIOTOB B pPa3BUTHE OHMOJNOTUH, (DYHKIIMOHATHLHOU
IPaMOTHOCTH YeJIOBEKa [T PEIICHUS )KU3HCHHBIX 3a]1a4;

YMEHHE PAacKpbIBaTh COACpKaHHE OHOJIOTHYECKUX TEPMUHOB M IOHSTUI: BUA, MOMYJISALHS,
reHO(OH/I, DBONIONWS, ABIKYIIUE CHIBI ((haKTOPBhI) 3BOIIOIUH, MPUCIOCOOICHHOCTh OPTaHHU3MOB,
BUI000pa30BaHUE, SKOJIOTHUECKUE (PaKTOPbI, SKOCUCTEMA, IPOLYLIEHTbI, KOHCYMEHTHI, PEAyLEHTHI, LIEIH
MUTAHAA, YKOJIOTHYECKas MMpaMua, OuoreoneHo3, ouochepa;

YMEHHUE u3JaraTb OHOJIOTHUECKHe Teopuu (dBoitonuoHHas Teopust Y. JlapBuHa, CHHTETHUYECKas
TEOpHsI 3BOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3aposimieBoro cxoactsa K. M. bapa, uepenoBanus
IJIaBHBIX HampasiieHUH u myteit sBomonun A. H. Ceseprosa, yuenus o ouocgepe B. U. Bepnanckoro),
OIIpeIeJIATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BJIaJeTh METOJaMH HAayYHOTO IO3HAHUS B OMOJIOTMH: HAOJIOACHUE M ONHCAHHUE >KUBBIX
CHCTEM, IPOLIECCOB U SIBJIICHUI, OpPraHU3alMs U IPOBEIeHHE OMOIOrHYEeCKOro SKCIEPUMEHTA, BBIIBHKCHUE
TUIIOTE3bI, BBISIBICHHE 3aBUCHMOCTH MEXAY HCCIEIyEeMbIMH BEIMYMHAMH, OOBSCHEHHE IOyYSHHBIX
Pe3yIbTAaTOB, HCIIONb30BAHHBIX HAYYHBIX HOHSTHH, TEOPHH M 3aKOHOB, YMEHHE JejaTh BBIBOJIBI Ha
OCHOBAHUH TOJTyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJCNATh CYLIECTBEHHbIE NPU3HAKKM CTPOCHUS OHOJOTMYECKUX OOBEKTOB: BHUJIOB,
HOIYJSIIUN, MPOAYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHMOTCOLEHO30B M 3KOCHCTEM, OCOOCHHOCTH
NPOILIECCOB:  HACIEACTBEHHOW  M3MEHYMBOCTH,  E€CTECTBEHHOIO  OTOOpa,  BUA0O0Opa30OBaHUS,
NPUCIIOCOOJIEHHOCTH OPTaHU3MOB, IEHCTBUS SKOJIOTHIECKHUX (PaKTOPOB Ha OPTraHU3MbI, IEPEHOCA BEIIECTB
M TIOTOKAa SHEPrHMHM B 3KOCHCTEMAax, aHTPONOTEHHBIX W3MEHEHHWH B HKOCHUCTEMax CBOEH MECTHOCTH,
KPYrOBOpOTa BELIECTB 1 OMOT€OXUMHUYECKHX LIUKIOB B Onocdepe;

YMEHHUE TIPUMEHSITh TIOTyYCHHbIC 3HAHHS JUI OOBSICHEHUS] OMOJIOTHYECKHX MPOIIECCOB U SIBJICHUH,
JUTSL TIPUHATHUSI MPAKTUYECKUX PEIICHUI B MOBCETHEBHOW JKU3HU C IEJbI0 oOecreyeHus] 0e30MacHOCTH
CBOETO 3JIOPOBBS H 3JIOPOBbS OKPYXKAIONIUX JFOJEH, COONIOJEHUS HOPM TPaMOTHOTO TIOBEICHHS B
OKpY>Karolel IpupoTHOH cpeie, MOHMMaHne HeOOX0JMMOCTH UCTIOJIL30BAHHUS JJOCTHKEHUI COBPEMEHHOMN
OHMOJIOTHH TSl PAITHOHAIILHOTO MPHUPOJIOTIOIH30BaAHUS;

YMEHHUE pelarh dJIeMEeHTapHble OMOJIOTHYecKre 3aJIaui, COCTABIISATh CXEMbI MEPeHOCca BEIIeCTB U
SHEPTUH B KOCHCTEMax (IETH MUTaHHS);

YMEHHUE BBITIOIHATH JIA00OPATOPHBIE M MPaKTUYECKUe paboThl, COONIONATh MpaBmiIa Mpu paboTe ¢
y4eOHBIM 1 JIa00paTOPHBIM 000PYIOBAHHEM;

YMEHUE KPUTHUECKHU OLIEHUBATh U MHTEPIIPETUPOBATh HHPOPMALIMIO OHOJIOTHUECKOT0 CONIePKAHUS,
BKJTIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX NCTOYHHUKOB (CPEICTBAa MACCOBOW MH(OPMAIIHH,



HAYYHO-TIOMYJISIPHBIC ~ MaTepHalibl), PACCMATPUBATh  TJIOOATBHBIC  DKOJOTMYECCKHE  MPOOJICMEI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIINIO;

YMCHHE CO3]1aBaTh COOCTBEHHbBIC NMUCHMEHHBIC W YCTHBIC COOOIIEHUS, 0000IIass ONOIOTHYECKYIO
HH(POPMAITUIO U3 HECKOIBKMX UCTOYHUKOB, IPAMOTHO MCITOJIB30BAThH MOHITHIHBIN anmapaTr OHOJOTHH.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
No 11/ HaumeHoBaHMe pa3aesioB U TeM KosmuecTBo yacos DnekTpoHHbIE (LM (ppoBLIE) 00pa3oBaTeIbHbIE
B NMporpaMmbl Bceero pecypcbl
1 Buonorus kak Hayka 2 bubmunoreka [{OK https://m.edsoo.ru/7f41c292
2 JKuiBbIe CHCTEMBI M UX OpraHH3aIHsI 1 bubmuoreka I{OK https://m.edsoo.ru/7f41c292
3 XUMHYECKHI COCTAaB U CTPOCHUE KIIETKH 8 bubmuoreka ITOK https://m.edsoo.ru/7f41¢292
4 KusnenesaTeabHOCTh KIETKH 6 Bbubmmoreka ITOK https://m.edsoo.ru/7f41c292
P
5 ASMEONCHAC 1 HHIHBHAYAILHOC 5 Bubmmoreka ITOK https://m.edsoo.ru/7f41c292
pa3BHTHE OPraHU3MOB
6 HaciIe/ICTBEHHOCTE 1 H3MCH'MBOCT® 8 Bu6maorexa LIOK https://m.edsoo.ru/7f41c292
OpraHu3MOB
7 Cenekunst Opranu3mos. OCHOBEI 3 bubmuorexa ITOK https://m.edsoo.ru/7f41¢292
OMOTEXHOJIOTUN
8 PesepBHOE BpeMst 1 bubmuoreka ITOK https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34
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11 KJIACC

Ne n/m

HaumeHoBaHMe pa3aesioB U TeM

KoaunuecTBOo yacoB

DuiekTpoHHbBIE (IM(POBBIE) 00pa3oBaTeJIbHbIE

NMPOrpamMmbl Bcero pecypcbl

1 OBOJIIOLMOHHAS OMOJIOTHS 9 bubanoreka IIOK https://m.edsoo.ru/7f41cc74
B

2 OSFHIHOBCHIE 1 pASBITHE AUSHI Ha 9 bubaunoreka IJOK https://m.edsoo.ru/7f41cc74
3emite

3 OpraHu3Mbl 1 OKpY’KaroIas cpeaa 5 bubmmoreka ITOK https://m.edsoo.ru/7f41cc74

4 Coobmectaa i sxororHecKre 9 bubnunoreka I{OK https://m.edsoo.ru/7f41cc74
CHCTEMBI

5 PesepBHOE Bpemst 2 bubaunoreka IJOK https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34
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