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MNOACHUTEJIBHAS 3AIINCKA

[Tpu pazpaboTke nmporpammbl M0 OUOJIOTMH TEOPETHUECKYIO OCHOBY JJISL ONpPEAETCHHs MOAXO0I0B K (POPMHUPOBAHUIO COAepk aHHs ydueOHOro mpeameTa
«buonorus» cocraBunm: kouuenryansHsie noioxkenuss @I'OC COO o B3auMooOyCIOBICHHOCTH LIENeH, COAEpKaHus, pe3yIbTaToB 00y4YeHUs: U TpeOOBaHUH K
YPOBHIO TOJTIOTOBKHU BBIMTYCKHHKOB, MOJOXEHUS 00 OOIIMX IEeNAX M MPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OOILero
oOpasoBanus B Poccuiickoit depepannu, a TakKe MOJIOKEHH 0 criennuke OHOJIOTHH, €€ 3HAaUCHUH B TO3HAHUU JKUBOM IPUPO/IBI M 00€CIICUSHNUH CYIIECTBOBAHUS
yenoBevyeckoro oomecTBa. CorinacHo Ha3BaHHBIM IMOJIOKEHUSIM, OTPEIeNIeHbl OCHOBHBIE (DYHKIIMH ITPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma mo Guosioruu Ma€T MpenCTaBICHHUE O IeNsX, 00 00Iel cTpareruu 00ydYeHHsI, BOCIIUTAHUS U PA3BUTHS 00YJAIOIIUXCS CPEACTBAMU YUEOHOTO
npenmera «buonorus», ompenenser o0s3aTeNbHOE MPEAMETHOE COAEP)KAaHUE, €ro CTPYKTYpPY, paclpelesieHHe IO pas3ieiaM M TeMaM, PEKOMEHAYEeMYHO
MIOCJIEIOBATEIBHOCTD M3YUYEHHUs yUeOHOTO MaTepraja ¢ y4éTOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, IOTUKU 00pa30BaTeIbHOTO MPOIIecca, BO3PACTHBIX
0COOEHHOCTEH 00yJaronuxcs.

B nporpamme 1o 61010ruM TakKe yUUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM JIMYHOCTHBIM, METAIIPEIMETHBIM U IIPEIMETHBIM pe3yJibTaTaM 00yueHus B
(GbopMUPOBAHUN OCHOBHBIX BHJIOB y4€OHO-TIO3HABATENIbHON AEATEIbHOCTH/Y4eOHBIX ACMCTBUI OOYYarOIIMXCS MO OCBOCHHIO COJIEP)KaHUs OMOJIOTHYECKOIrO
o0OpazoBaHus.

B mporpamme no 6uonoruu (1011 knaccel, 6a30BbIil ypOBEHB) pealn30BaH MPUHIIMII TPEEMCTBEHHOCTH B U3y4eHUU Ouosioruu, Ojaroaaps uemy B Helt
IPOCMATPHUBACTCS] HANPABICHHOCTh HA Pa3BUTHE 3HAHWH, CBS3aHHBIX C (POPMHPOBAHHWEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI, IEHHOCTHBIX OpUEHTALNI
JUYHOCTH, SKOJOTUYECKOTO MBIIIICHUS, MPEICTaBICHUN O 3I0pOBOM O0pa3e >KM3HU U OepexHBbIM OTHOLICHHEM K OKpYy»XKarouied mpupoaHoii cpeae. [loatomy
Hapsily C U3y4yeHHEM O0IIEeOMOIOTHYECKUX TEOPUH, a TaKKe 3HAHUM O CTPOCHHUHU KUBBIX CUCTEM Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOUIUX B HUX
IPOILIECCOB B POrpaMMe 10 OMOJIOTHUH YAEICHO BHUMAHHUE UCTIOIb30BaHUIO MTOJTyUYEHHBIX 3HAaHUN B MOBCETHEBHOM KU3HU IS pEIIEHUs MPUKIIAIHBIX 33/1a4, B TOM
yycliie: Npo(UIaKTUKKA HACJIEICTBEHHBIX 3a00JI€BaHUI 4yeloBeKa, MEAMKO-TEHETHUYECKOro KOHCYJIbTUPOBAaHUS, OOOCHOBAHUS 3KOJOTUYECKH 11€J€CO00pa3HOro
MIOBEJICHNUS B OKPY KarOIIel IPUPOJHON CPENie, aHAIN3a BIUSHUS X035 UCTBEHHON IEATENBHOCTH YEJIOBEKA HA COCTOSIHUE ITPUPOIHBIX U HICKYCCTBEHHBIX 9KOCUCTEM.
VYcuneHnne BHUMaHUS K NMPUKJIAJAHON HANPaBIEHHOCTH ydyeOHOro mpenMera «bronorush» npoaukToBaHO HEOOXOIMMOCTbIO 00eCTIeUeHHs YCIOBUM IS pellieHus
OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJBHOI'0 OMOJIOrHYeCKOro 00pa3oBaHusl, KOTopas mpeanoaaraeT GopMUpoBaHue y 00ydaronuxcsi ClIOCOOHOCTH alalTHPOBATHCS
K U3MEHEHUSAM JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpeaHero ooiiero oopa3oBaHus 3aHUMaeT BaxxHoe MecTo. OHa obecnieunBaeT GOPMHUPOBAHUE Y O0yUArOIIUXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpa, pacuIupseT U o0oOuIaeT 3HaHUs O )KMBOW MpPUPOJIE, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM OpraHu3allliy U HBOJIOLUHU, CO3/1aET
yCIOBHS JJIsi: TIO3HAHUS 3aKOHOB >KUBOW HpPUPOABI, (POpMHUPOBaHUS (PYHKIMOHATBHOM TI'pPaMOTHOCTH, HAaBBIKOB 3[J0POBOTO M 0Oe30macHOro obpasza >KU3HH,
9KOJIOTMYECKOT0 MBIIUICHHUS, IEHHOCTHOTO OTHOLIEHHUSI K KUBOM MPUPOJIE U YEIIOBEKY.

Bosnbiioe 3HaueHne OMONOTHS MMEET TaKKe Ul PelIeHHs BOCHHMTATENbHBIX M PAa3BUBAIOLIMX 3a7ay CPEAHEro oOLero oOpa3oBaHMs, COLMATU3ALNU
oOyuaromuxcs. M3yuenune Omonoruu obecreynBaeT yciaoBUs A (OPMHPOBAHUS WHTEIIEKTYyaJbHBIX, KOMMYHHUKAIIMOHHBIX U MH()OPMAIIMOHHBIX HABBIKOB,
3CTETUYECKOH KYJIbTYpbI, CHOCOOCTBYET MHTErpallii OMOJIOTMYECKUX 3HAHUN C MPEICTABICHUSAMH U3 JPYTUX YUeOHBIX IPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpaguu. Ha3BaHHbIe MOJIOKEHUSI O MpelHa3HaueHUH ydyeOHOro mpenMera «buonorus» cocTaBUiIM OCHOBY JUIsl ONpPENENEeHUs MOAXOJI0B K OTOOpY M
CTPYKTYPHUPOBAHUIO €T0 COJIEPKAHU, IPEACTABICHHOr0 B IpOrpaMMe o OHOJIOTHH.

OT160p comepkanust yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3ULUN KYJIbTYpOCOOOPa3HOTrO MOJIX0/a, B COOTBETCTBUH C
KOTOPBIM 00yYarorecs J0JKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAUUMBbIE [T (GOPMUPOBAHMS OOIIEH KyJIbTYPBI, ONPEACISIONINE aJeKBaTHOE MIOBEICHHUE YEIOBEKa
B OKpYKaloIlel MPUPOTHON cpesie, BOCTpeOOBaHHBIE B MTOBCETHEBHOM KU3HMU M IPAKTUUYECKOMN JeATeaTbHOCTH. Oco00e MEeCTO B 3TOW CHCTEME 3HAHUN 3aHUMAIOT
3JIEMEHTBI COJEpKaHUs, KOTOPhIE CIy>KaT OCHOBOM A (popMHpOBaHUS MPEICTaBICHUI O COBPEMEHHOI €CTECTBEHHO-HAYyYHOM KapTHHE MHpa M HEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIMH OHOJIOTHYECKOr0 00pa30BaHMs.



CTpyKTypupOBaHHE COJEpKaHMs y4yeOHOro marepuaiga B MporpaMMe IO OMOJIOTMH OCYILECTBIEHO C YYETOM HPHUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTIUYHUTETHLHBIX OCOOCHHOCTSX JXUBOW MPHUPOJBI, O €€ ypOBHEBOW OpPraHM3AIMKM U SBOJIONHH. B COOTBETCTBHM C ATHM B CTPYKTYpe y4eOHOro mpeaMmeTa
«buonorus» BblAEIEHBI CIEAYIOIINE COAep KaTeNbHble TMHUN: «buonorus kak Hayka. MeTosbl HayyHOro no3HaHus», «Kietka kak 6uosorndyeckas cucremay,
«OpranusMm Kak Ouosoruueckas cucrema», «CucremMa 1 MHOrooOpa3ue OpraHndeckoro MUpa», « IBOJIIOLHUS KUBOM MPUPOIBD, «DKOCUCTEMBI U MPUCYIIHE UM
3aKOHOMEPHOCTH».

Lenp m3yuenust yuebHoro mpeamera «buosorms» Ha 0a30BOM ypOBHE — OBIaJeHHE OOYUYAIOUIMMHUCSA 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAJIHHON
OpraHu3alK >KUBBIX CUCTEM PA3HOIO paHra U NPUOOPETEeHHE YMEHMH MCIOJIb30BaTh 3TH 3HAHUS JJI IPAMOTHBIX JACHCTBUH B OTHOLIEHUH OOBEKTOB KHBOMH
IPUPOIBI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTuKeHue Lesin U3y4eHus yueOHoro npeamera «buoiorus» Ha 6a30BOM ypoBHE 00€CIIeUnBAETCsl pEILICHUEM CIISAYIOUINX 3a/1a4:

OCBOEHUE 00YYAIOIIMMHICS CUCTEMbI 3HAHUN 0 OMOJIOTHYECKHUX TEOPHSIX, YUCHHX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MpaBUilaX, CIIyKalluX OCHOBOU
Ui GopMUpPOBaHUS MPEICTaBIECHUI O €CTECTBEHHO-HAYYHON KapTHHE MHpa, 0 METOAAX HAyYHOTO MO3HAHUs, CTPOEHUH, MHOI000Pa3H U OCOOEHHOCTSX JKHUBBIX
CHUCTCM PA3HOI'O YPOBHA OpTraHHU3al, BbIAAOIINUXCA OTKPBITHAX U COBPEMCHHBIX MCCIICIOBAHUAX B 6I/IOJIOI‘I/II/I;

bopmupoBaHue y 00y4aromuXxcs O03HABATENbHBIX, HHTEIJIEKTYAIbHBIX U TBOPYECKUX CHOCOOHOCTEH B MPOIIECCe aHalIM3a JaHHBIX O MYTAX Pa3BUTHS B
OHoJIOTuHn HAay4HBIX B3IJIA0B, I/IIIGI;'I 1 MMOAXOJ0B K U3YUCHHUIO KMBBIX CUCTCM pPa3HOr'o YpOBHs OpraHu3alnuu,

CTaHOBJIEHHUE Y 00yUaromMXcsi 0011el KyJIbTypbl, (PYHKIIMOHAIBHONW PaMOTHOCTH, PA3BUTHE YMEHHUHM OOBACHATH M OLIEHUBATD SBJICHHS OKPY KAIOLIEro MUpa
YKUBOM NMPUPOBI HA OCHOBAHUM 3HAHUM U OIIbITA, OJYUYEHHBIX IPU U3YYEHUU OMOJIOTUH;

dbopmupoBaHue y 00ydYarOLIMXCS YMEHUH WJUIIOCTPUPOBATH 3HAUCHHE OMOJIOTMYECKHUX 3HAHUM B NMPAKTUUYECKOM AEATENbHOCTH YEJIOBEKa, Pa3BUTHU
COBPCMECHHBIX MEAULIMHCKHUX TEXHOJIOTHH 1 anO6HOTeXHOHOFHﬁ;

BOCIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS YEJIOBEKOM >KHBOM MPUPOJBI, HEOOXOAUMOCTH OEpeXHOT0 OTHOIIEHHUS K HeH, coOoeHus
OTUYCCKHUX HOPM IIPU IMPOBCACHUN OHMOJIOTMYECKHUX I/ICCJ'IGI[OBaHI/If/'I;

OCO3HaHME LIEHHOCTH OMOJIOTUYECKUX 3HAHUH [T MOBBIIIEHUS YPOBHS 3KOJIOIMYECKON KYJIbTYpBI, U1 (POPMUPOBAHMS HAYYHOI'O MUPOBO33PEHHUS;

MIPUMEHEHNE TPUOOPETEHHBIX 3HAHUN U YMEHHMH B MIOBCETHEBHOM JKU3HU ISl OLIEHKH TOCJIECTBUIN CBOEH JIEATENBHOCTH 110 OTHOLIECHHUIO K OKpY KatoIIen
cpeze, COOCTBEHHOMY 3710pOBBIO, 00OCHOBAaHHUE U COOJIIO/ICHHE MEP MPOPHIAKTUKY 3a00JI€BaHU.

B cucreme cpennero obuiero oopasosanus «buonorus», nzydaemasi Ha 6a30BOM ypOBHE, SIBISIETCS 00s3aTENIbHBIM YYEOHBIM MPEIMETOM, BXOJSAIIUM B
COCTaB MpeaMeTHOM obsacTu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

Jliig n3ydyenust 6uonoruu Ha 6a30BOM YpPOBHE cpeiHero odiero oopazoBanus orBoauTcs 68 yacos: B 10 kiacce — 34 vaca (1 yac B Henenmto), B 11 kinacce —
34 yaca (1 gac B HenemIO).

COAEP KAHUE OBYYEHUSA

10 KJIACC

Tema 1. Bnosorus kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JIPYTUMHU €CTECTBEHHBIMU HayKaMu, (uiocodueil, STUKON, SCTETUKON U
npaBoM. Poik Guosoruu B popMUPOBAHUU COBPEMEHHON HAYYHOU KapTUHBI Mupa. CrcTeMa OMOIOTHUECKUX HAYK.

Metoapl TO3HAHUS KHUBOW MPUPOILI (HAOIOACHUE, SKCIICPUMEHT, OMMCAHKUE, U3MEPEeHHE, KiacCu(UKaIMs, MOJICTUPOBAaHUE, CTATUCTHYECKass 00paboTKa
JTaHHBIX ).

JdemoHcTpaumnu:

Hoptpetsr: Y. Hapeun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.



Tabnuibl 1 cxembl: «MeTo bl TO3HAHUS KUBOW TIPUPOIBD».
JlabopaTopHble H IPaKTHYeCKHe PadoThI:
[TpakTueckas padota Ne 1. «Mcmonap30BaHKe pa3InYHbIX METOAOB IMPU N3YUYECHUU OMOJIOTHUECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 HX OPraHU3ALMA.

JXKussle cucremsl (0MOCUCTEMBI) KaK IpeaMeT u3yueHust 0uoaoruu. OTiInune )KUBbIX CUCTEM OT HEOPTaHUYECKOM PUPO/IBI.

CBoiicTBa OMOCHCTEM M MX pazHOOOpa3ue. YPOBHU OpraHM3alUN OMOCHCTEM: MOJICKYJISIPHBIA, KIICTOYHBIN, TKAHEBbIH, OpraHM3MEHHBIH, MOIYJISALHOHHO-
BHJIOBOH, DKOCUCTEMHBIN (OMOTEOIIEeHOTHYECKHUH ), OnochepHBIil.

JdemoHcTpaumnu:

Tabnuiel u cxembl: «OCHOBHBIE IPU3HAKH KU3HU», « Y POBHH OPraHU3ALUH KUBOU IIPUPOIBI».

O6opynoBanue: moaens Moiekyis JJHK.

Tema 3. XumMHu4ecKHil cOCTAB U CTPOEHME KJIECTKH.

XHMMHUYECKUH COCTaB KIETKU. XMMHUYECKHUE DIEMEHTBI: MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. BoJla 1 MUHEpaJIbHBIE BELLIECTBA.

@OyHKIMH BOJbI U MUHEPAJIbHBIX BELIECTB B KileTke. [loanepxanue ocMoTHuecKoro d6anaHca.

benku. CoctaB u crpoeHue OenkoB. AMHHOKHUCIOTHI — MOHOMepH! OeikoB. HezamMeHnMble M 3aMEHUMbIE AMUHOKHCIOTBL. AMMHOKHUCIIOTHBIH COCTaB.
YpoBHU CTPYKTypbl O€IKOBOW MOJIEKYJbI (I€pBUYHAs, BTOpPUYHAs, TPETUYHAs U YETBEPTUUHASI CTPYKTypa). XUMHUYECKUE CBOWCTBa OenkoB. buonornueckue
(GyHKINU OENKOB.

®epMeHThI — OMosorndeckue kartanuzaropsl. CtpoeHue pepMeHTa: akTUBHBINA LIEHTp, cyOcTpaTHas cienuguunocts. KopepmenTsl. Buramunbl. Otnuuus
(epMEHTOB OT HEOPraHUYECKUX KaTau3aTOPOB.

VYrieBobl: MOHOCaxapu bl (TJTF0KO3a, pudo3a U Je30Kcuprbo03a), nucaxapuabl (caxaposa, JIakKTo3a) U MoJIMcaxapuabl (Kpaxmall, TIUKOTeH, 11eJUT0I03a).
buonornyeckue GyHKINU YTIIEBOIOB.

Jlunuaer: Tpurnunepusl, pocdonaunuasl, crepouasl. ['uapodunsHo-ruapodoOHbIe cBOMcTBa. buonornueckue GyHkuu aunui08. CpaBHEHHE YIJIEBOIOB,
0EJIKOB M JIMITUAO0B KaK UCTOUHUKOB HEPTUH.

Hyxneunossie kucnotsl: JIHK u PHK. HykieoTtunsl — MmoHOMeps! HykJIenHOBBIX KUCIOT. Ctpoenue u pynkiuu JJHK. Ctpoenne u pynkunn PHK. Buast
PHK. AT®: ctpoenue u GyHKITUH.

[MuTtonorus — Hayka o kietke. Kinerounast Teopus — nmpumMep B3auMOJICHCTBUS UAeH U (aKTOB B HAYYHOM MO3HAHUH. MEeTO/Ibl N3YUEHHS! KIETKH.

Knerka kak nenoctnas sxuBas cuctrema. O01une npu3Haky KJIETOK: 3aMKHYTasi Hapy»Hast MemOpana, mosiekyibsl JIHK kak renetnueckuii anmnapar, cuctema
cuHTe3a Oenka.

Tumnbl kIeTok: 3ykapuoThdeckas M mpokapuoTuyeckas. OCOOEHHOCTH CTPOSHMs MpoKapuoTHdeckoil kieTku. Kierounas ctenka Oaktepuil. CTpoeHue
JyKapUOTHYECKON KJIeTKU. OCHOBHBIE OTJIMYMS PACTUTENbHOM, )KUBOTHON M TPUOHOM KIIETKH.

IToBepXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOUHAs CTEHKa, TJIMKOKAIHMKC, UX QyHKiun. [Inasmarndeckas memOpana, e€ cBoiictBa U pyHkuuu. L{uTornasma
u e€ opranousl. OnHomeMOpanHbie opranou sl kiaeTku: II1C, ammapar ["onbmku, mu3ocomsl. [TomyaBTOHOMHBIE OPraHOM Bl KJIETKH: MUTOXOHAPHUH, TUTACTHIBI.
[Ipoucxosxxaenne MUTOXOHpUH U mactu. Busl mnactua. HemeMOpaHHbIe OpraHOM B KJIETKH: PUOOCOMBI, KJI€TOUHBIN IIEHTP, IIEHTPUOJIU, PECHUYKH, KTy THKH.
DyYHKIIMK OPTaHOUIOB KJIETKU. BKIIOUeHMs.

Snpo — peryasTopHbIii HeHTp kieTku. CTpoeHue sapa: siaepHast 000JI04Ka, Kapuoria3Ma, XpoOMaThH, SAPbIIKO. XPOMOCOMBI.

TpaHcHIOpT BEILIECTB B KJIETKE.

JdemoHcTpaumnu:



[ToptpeTtsl: A. JleBenryk, P. I'yk, T. [lIsann, M. llnelinen, P. Bupxos, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

JInarpammsl: «Pacnpenenenne XMMMUECKHUX 3JIEMEHTOB B HEXXUBOU MpUpoAe», «PacnpeneneHre XMMHUUECKUX 3JIEMEHTOB B JKUBOM MPUPOLIEY.

Tabmuuel u cxemsl: «Ilepuoanyeckas Tabaua XMMUYECKUX 3JE€MEHTOB», «CTpoeHHe MOJIEKYJibl BOJbl», «buocuntes Oenka», «CTpoeHHE MOJIEKYJIbI
6enkay, «Ctpoenue pepmenta», «Hykinennossie kucnotel. JTHK», «Ctpoenne monexyiasl ATD», «CTpoeHne 5yKapruOTHUECKON KIIETKNY, «CTpOCHUE )KUBOTHOM
KJIEeTKI», «CTpOeHHE PaCTUTEIbHOM KIIETKN», «CTpOEHUE IPOKAPHOTHUECKON KIETKI», « CTpoeHHE sSapa KIETKNY, «YTIIeBOIb», «JIunuasn.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pyIOBaHME JJISi MPOBEICHHS HAOIOJICHHM, N3MEPEHUH, SKCIEPUMEHTOB, MUKPOIIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHATIBHBIX KIIETOK.

JlabopaTopHble U IPaKTHYeCKHe PadoThI:

JlaGopatopHnas padorta Ne 1. «3yueHue kaTaluTH4YECKON aKTUBHOCTH ()epMEHTOB (Ha MPUMEPE aMUIa3bl MM KaTajaasbl)».

JlaGopatopnast padota Ne 2. «M3yueHune CTpoeHHUs! KIETOK pacTEeHUi, )KUBOTHBIX M OaKTepuil MOJ MUKPOCKOIOM Ha FOTOBBIX MHKpOIpEnapaTax U HUX
OIHCaHME».

Tema 4. /KusHeaessTeJIbHOCTb KJICTKH.

OOMeH BelecTB, MM MeTa00IM3M. AcCUMIIIALUS (TIJIACTUYECKUA 0OMEH) U TUCCUMWIISIIUA (SHEPreTHUeCKUil 0OMEeH) — JIB€ CTOPOHBI €IMHOTO MpoLecca
metaboau3ma. Poiib 3aKOHOB COXpaHEHHUS BEIIECTB ¥ SHEPTHH B IOHUMAHUU META00IH3MA.

Tunbl oOMeHa BeniecTB: aBTOTPOGHBINA U reTepoTpodHbIid. Posib hepMeHTOB B 0OMEHE BEIIECTB U NIPEBPAILEHUHN SHEPTHH B KIIETKE.

®otocunTtes. CBeroBast 1 TeMHOBas (a3bl porocuHTe3a. Peakumuu porocunTesa. DPPeKTHBHOCTh (HOTOCHHTE3a. 3HAUEHUE (POTOCHHTE3A Ul KU3HH Ha
3emiie. BausiHue ycinoBuit cpenibl Ha POTOCHHTE3 U CLIOCOOBI MOBBIIIEHUS €0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PaCTCHHUH.

XeMocHuHTe3. XeMOCUHTE3UPYIOIIe OakTeprH. 3HaUeHNUE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMJIe.

DOHepreTndyeckuii oOMeH B KieTKe. PaciieruieHue BellecTB, BbIJIEIEHHE W aKKyMYJHPOBAaHHE PHEPIrUU B KJETKE. DTalbl HEPreTHUecKOoro oOMeHa.
['mukonus. bpoxenue u ero Buabl. KucinopogHoe okuciaeHue, win KieTouyHoe apixanue. OkucnutenbHoe pochopuiinpoanne. IHHEKTUBHOCTh YHEPreTUUECKOTO
oOMeHa.

Peakuuu matpuunoro cunrtesa. ['enernueckas nnopmanus u JJHK. Peanuzanus renerrnueckoit nndopmannu B kieTke. ['eHeTnyeckuii Ko u ero cBOiCTBa.
Tpanckpunuus — matpuusbiii cunte3 PHK. Tpancnsanus — 6uocunres Genka. Dtansl TpaHcasuuu. KogupoBanue aMuHOKUCIOT. Poib pubocoM B GMOCHHTE3E
Oenka.

Hexnerounsle Gopmbl u3Hu — BUpYychl. Mcropus otkpeitus Bupycos (. M. MBanoBckuit). OCOOEHHOCTH CTPOEHUS U >KU3HEHHOIO IMKJIa BHPYCOB.
bakrepuodaru. bone3nn pacteHuii, )KMBOTHBIX M Ue€JOBEKa, BbI3bIBaeMble BHpycamu. Bupyc nmMmmyHonedunura yenoseka (BHY) — Bo3dyaurens CIIM/a.
OOpatHasi TpaHCKPHUIIIHUS, peBepTa3a U uHTerpasa. [Ipodunaktika pacnpocTpaHeHHsi BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpaumnu:

Hoptrpetsl: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupszes.

Tabmumipt u cxembl: « Tumbl uTanusy, «MeTtadboa3zmy», « MUTOXOHAPHUD», « DIHEPTETUUECKH 00Meny, «Xitoporiacty, «Potocunrtesy, «Ctpoenue JTHK»,
«Ctpoenue u GyHKIMOHUPOBaHUE reHay, «CuHTe3 O6enkay, «['eneTnueckuil ko, «Bupycs», «bakrepuodarm», «Ctpoenne u xu3HeHHbIN 1uki Bupyca CITH/a,
OaxTepuodaray, «Perukamus JHK».

Ob6opynoBanue: moaenu-anmnkanuu «Y asoenue JJHK u tpanckpumnimsy, «bnocunres 6enka», «CTpoeHue KIeTK», Moaenb ctpykrypsl JJTHK.

Tema S. PasMHOKeHNe U HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.



Kierounslii 1k, WM KU3HEHHBIA UK KieTku. MaTepdasza u muto3. [Iporeccrl, npoTtekarmue B uHTepdaze. Perumkanus — peakiyus MaTpUIHOTO
cunreza JIHK. Ctpoenne xpomocoM. XpOoMOCOMHBIN Ha0Op — KapuOTHIL. JIUTIIONTHBIN U TalyIOnAHBIN XpOMOCOMHBIE HaOOphl. Xpomaruasl. Llutomornueckue
OCHOBBI Pa3MHOKEHUS U MHIUBUIyaJIbHOTO PAa3BUTHUSI OPTaHNU3MOB.

Henenue knetku — muto3. Craguu mutosa. [Ipoueccsl, npoucxoasiiue Ha pa3HbIX CTaJAUAX MUTO3a. bronornueckuii CMbICI MUTO3A.

[IporpamMmmupyemas ruesnb KJISTKH — alonTo3.

@opMbI pa3MHOKEHHUSI OPTaHU3MOB: OECIONIOe U TMOJIOBOE. Bupl Gecronoro pasMHOKEHUS: AEJICHUE HAJABOE, TOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
Cropoo0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHe. VICKyccTBeHHOE KJIOHHPOBAHKUE OPTraHU3MOB, €r0 3HAYCHHE JJISl CETIEKIUU.

[TosioBOE pa3MHOXKEHNUE, €70 OTIIMYUS OT OECIOIOrO.

Meiio3. Cranun meito3a. IIporeccel, npoucxoasume Ha ctaausax menosa. [loBegenue xpomocom B Meio3e. Kpoccunrosep. buosornyeckuii cMbICa U
3Ha4YECHHUE Meio3a.

I"amerorenes — nmporecc 00pa30BaHUs MOJIOBBIX KIETOK Y >KUBOTHBIX. [10710BBIE kKene3bl: CEMEHHUKH U SMYHUKU. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK
— raMerT (crepMaTo30u/, SIMIEKIIeTKa) — criepMaTorenes u oBorenes. OcoO0EHHOCTH CTPOEHUS SIMIEKIIETOK U criepMaTo3ou10B. OmnogorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BUTHE (OHTOreHe3). DOMOpHUOHAIBHOE pa3BUTHE (dMOpHOreHe3). JTambl SMOPHOHAIBHOTO PAa3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOJieHue, racTpysisius, opraHoreHe3. [loctamOpuoHanpHOE pa3BUTHE. THITBI TOCTIMOPHOHAIBHOTO PA3BUTHS: MPSIMOE, HEMpsAMoe (JIMYMHOYHOE). BimsHue
Cpelbl Ha Pa3BUTHE OPTaHU3MOB, (haKTOPbI, CIIOCOOHBIE BHI3bIBATH BPOXKIEHHBIE YPOACTBA.

Poct u pa3Butue pactenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIUU Pa3BUTHSL.

JdeMoHcTpanum:

Tabauibl 1 cxembl: «POpMbI pa3MHOKEHHSI OpPraHU3MOB», «JIBOMHOE OIJIOOTBOPEHHE Y LBETKOBBIX pacTeHuil», «BeretaTuBHOE pa3MHOKEHHE
pactenuit», «/lenenue xierku Oakrtepuit», «CTpoeHHe MOJOBBIX KIETOK», «CTpoeHue xpomocombl», «Knerounslii nukmy, «Pemnukamus JTHK», «Murtosy,
«Metio3», «IIpsimoe u HenpsiMoe pazBUTHE», «'aMeToreHe3 y MIeKONUTAIOIIMX U YeloBeKa», « OCHOBHBIE CTaJIMM OHTOT'€HE3a.

Ob6opynoBaHMe: MUKPOCKOI, MHKponpenapaTsl «CrepMaTo30u/sl MIIEKONMTAIOLIETo», «SIiIekneTka miekonuraromero», «KapuokuHes B KieTkax
KOpEIIIKa JIyKa», MarHuTHasi MOieNIb-aniukarus «/lenenue knetku», monens JIHK, Mmoxens Mmetadaznoit XpoMOCOMBL.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlabopartopnast pabota Ne 3. «HabmrogeHue MuTo3a B KJIeTKaX KOHUMKA KOPEITKa JTyKa Ha TOTOBBIX MUKpPOIIpenapaTaxy.

JlaGopatopHnas padota Ne 4. «3yueHue cTpoeHHs MOJOBBIX KJIETOK Ha FOTOBBIX MUKpPOIpenapaTaxy».

Tema 6. HacsiencTBeHHOCTD M H3MEHYMBOCTH OPraHU3MOB.

ITpenmer u 3a1aun reneTHku. Mcropus pa3BuTHs TeHeTHKH. PoJb IUTOIOTMU U SMOPHOJIOTMH B CTAHOBJIEHUH T€HETHKH. BKi1ai poccuilckux 1 3apy0eskHBIX
y4€HBIX B pa3BUTHE FeHETHKU. MeTOIbl TeHeTUKU (TMOPUA0IOTHUECKHM, IIUTOT€HETUYECKUI, MOJIEKYISIpHO-TeHeTH4YeCKHil). OCHOBHBIE T€HETUUECKUE MTOHSTHSL.
I'enernueckas CUMBOJIMKA, UCIIOJIb3YyEMAs B CXEMAX CKpELIMBaHUM.

3aKOHOMEPHOCTH HacCJIeIOBaHUs MPHU3HAKOB, ycTaHOBJIeHHbIE ['. Menaenem. MoHorubpuaHoe ckpemuBanue. 3aKoH e1nHoo0pa3us ruOpuI0B NEPBOro
nokosieHus. [IpaBuino qoMuHUpOBaHMS. 3aKOH pacIleNIeHHs IPU3HaKoB. I nnoresa uncrorsl rameT. [1oaHOE M HEMOIHOE TOMUHUPOBAHUE.

,HI/IFI/I6pI/IJIHOC CKpCIIMBaHUC. 3aKkoH HE3aBHUCHUMOTO HacCJICaAOBaHWA TIPHU3HAKOB. HI/ITOFeHeTI/I'-IeCKI/Ie OCHOBBI )II/II‘I/I6pI/II[HOFO CKpCIIMBaHMA.
Amnanuzupyioniee cKpeuBanue. Vcrnonp3oBaHue aHaTU3UPYIOIIEro CKPELIMBAHMS [UIsl ONIPEICIIEHUS] TEHOTHUIIA OCOOH.

CuemuieHHOE HacienoBaHue Mpu3HaKoB. PabGora T. Moprana mo cHeIUIEGHHOMY HaclieJOBaHWIO TeHOB. HapyleHue cCIerieHusi TeHOB B pe3yJjibTaTe
KpPOCCHHIOBEpa.

XpoMOCOMHas TeOpUsl HACIEICTBEHHOCTH. | eHeTuYecKHe KapThl.

I'eneTuka momna. XpOMOCOMHOG OIPCACIICHUC I10JIa. AyTOCOMLI " MOJIOBBIC XPOMOCOMBI. T'omoramernsie u reTeporaMCcTHbIC OPraHU3MBblI. HaCHeILOBaHI/Ie
IIPU3HAKOB, CLEIUIEHHBIX C II0JIOM.



N3MeHunBOCTb. Buapl M3MEHUMBOCTH: HEHACIEACTBEHHAs M HACIEACTBCHHAs. Poib cpelnbl B HEHACIEICTBEHHOW W3MEHYHMBOCTH. XapaKTEPUCTHKA
MO (PHUKAIIMOHHON H3MEHYNBOCTH. BaprannoHHslii psi 1 BapuannoHHas kpusas. Hopma peaxiyu npusnaka. KonmuuecTBeHHbIE U KaUeCTBEHHBIE TPU3HAKH U UX
HopMa peakuuu. CBoiicTBa MOAM(DUKALIMOHHON U3MEHYUBOCTH.

HacnencTBenHasi, Wiy reHOTUIIUYECKAs, M3MEHUYMBOCTh. KOMOWHATHBHAasT M3MEHUYMBOCTh. Mei03 M TIOIOBOW TpOIECC — OCHOBA KOMOWHATHBHOU
U3MEHYMBOCTU. MyTanMoHHas M3MeH4YMBOCTh. Kiaccuukanus MyTanuii: reHHble, XpOMOCOMHBIE, T€HOMHbIe. YacToTa M NpUYMHBl MyTauuil. MyTareHHble
(axTopsl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HacleACTBeHHOU n3MeHunBocty H. U. BaBuiosa.

BuesiniepHast HacJI€ICTBEHHOCTh U N3MEHUYUBOCTbD.

I'enernka yenoBeka. Kapuorun uenoBexa. OCHOBHbIE METOIbI T€HETUKHU YEJIOBEKA: TeHEAIOTHIECKUH, OJTM3HEIIOBBINA, IUTOT€HETHUECKU I, OMOX UMUYECKUH,
MOJIEKYJISIpHO-TeHeTHYeCKHi. COBPEMEHHOE OIpEAEICHUE TEHOTHIA: IOJHOI€HOMHOE CEKBEHMPOBAaHUE, EHOTUIIMPOBAHUE, B TOM 4Hcie ¢ noMolubio IIIP-
ananmu3a. HacnencTBenHbsle 3a00iieBaHUSI YEJNOBEKA: TEHHBbIE OOJE3HW, OOJE3HH C HACIEACTBEHHOH MPEapacroOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comaruyeckue U reHepatuBHble MyTaluu. CTBONOBBIE KIE€TKU. [IpuHIMIbI 310poBOro o0pasa KU3HH, AMArHOCTUKH, IPOGHIAKTUKY U JICUCHHs] FeHETUUYECKUX
Oose3neld. MeauKo-TeHeTHUECKOe KOHCYIbTUPOBAHHE. 3HAUEHUE MEAUIIMHCKON TeHETUKH B IIPEIOTBPAICHUH U JICUCHUN TEHETUYECKHX 3a00JIeBaHUI YeIIOBeKa.

JdeMoHcTpanum:

Hoptperst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecosckuii, H. Y. BaBuios.

Tabnuikl U cxembl: «MOHOIHOPUHOE CKPEIIMBAHUE U €TI0 IIUTOr€HEeTHYECKasi OCHOBAY, «3aKOH paclIEeIUICHHsI U €ro IUTOreHeTHYeCcKas OCHOBay, «3aKOH
YUCTOTHI TaMeT», «Jlurubpuanoe ckpenmBanuey», «L{luronornyeckue oCHOBBI AUTHOPUIHOTO CKpEIIMBaHUsI», «Meho3y», «B3anMmoneiicTBrue amienbHbIX TEHOBY,
«I"eneTnueckne KapThl PACTEHUH, )KUBOTHBIX U Ye€JIOBEKa», «['eHeTnKa rnona», «3aKOHOMEPHOCTH HACJIEI0BaHUs, CLEIIIIEHHOTO ¢ I0JI0M», « KapnoTumsl yenoBeka
U JKUBOTHBIX», «BHIBI M3MeHUnBOCTY, «MonudukanronHas W3MEeHYHBOCTh», «HacnenoBanue pesyc-daxrtopa», «l eHeTnka rpymi KpoBu», «MyTalmoHHas
WU3MEHYUBOCTDY.

O6opynoBanue: MoAenu-anminkanun «MoHoruOpuaHoe ckpemyBanue», «HenomHoe nomuHupoBanuey, «JlurnbpunHoe ckpemuBanue», «llepexpécr
XPOMOCOMY, MUKPOCKOII U MUKporpenapar «/[pozodunay (Hopma, MmyTauuu GopMbl KpbUIbEB U OKPACcKH Tena), repoapuii «I"opox moceBHOM.

JlabopaTopHble U MPaKTHYeCKUe PadoThI:

JlaGopatopHnas pabota Ne 5. «M3yuenue pe3yabTaToB MOHOTMOPUIHOTO M JUTMOPUAHOTO CKPEIIMBAHUS Y IP030(HIIbI HA TOTOBBIX MUKpOIIpenaparax».

Jlaboparopnas padota Ne 6. «M3yuenne MoanpuKalMOHHON U3MEHYMBOCTH, IIOCTPOEHUE BapUALIMOHHOIO Psijia U BapUALlMOHHOW KPUBOID».

JlaGopatopHnas pabota Ne 7. « AHanmu3 MyTaiuii y 1po30(uisl Ha FOTOBBIX MUKpOIpenapaTaxy.

[IpaxTnueckas padora Ne 2. «CocTaBiieHHe 1 aHATIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekimusi Kak HayKa M TIPOIECC. 3apOKJICHHE CeleKIuu U nomectukamnus. Yuenue H. V. BaBumoBa o meHTpax NMpPOMCXOXKIACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHUu. L{eHTphl MPOUCXOXKACHUS JOMAITHUX )KUBOTHBIX. COpPT, MOPOJA, IITAMM.

CoBpeMeHHbBIE METO/IbI CeNEKIMU. MacCOBBI U HHAUBUAYATBHBIN OTOOPHI B CENEKIINU PACTCHHH U )KHUBOTHBIX. O1ieHKa dKcTephepa. bim3kopoicTBeHHOE
ckpemuBanue — MHOpuAMHT. Yncras nuHus. CKpelnMBaHue YUCTHIX JTUHHHA. ['eTeposuc, unu rudpuanas cuia. HepoJIcTBeHHOE CKpellMBaHUE — ayTOPUIUHT.
Otnanénnas rulOpuam3anus U e€ ycnexw. VICKyCCTBEHHBIM MyTareHe3 M TIOJyYeHHE MOJMILIONA0B. JIOCTMIKEHUS CEeNeKIMU PACTCHHH, J>XUBOTHBIX |
MHUKPOOPTaHU3MOB.

buorexHosorus Kak oTpacib MPOU3BOJACTBA. | eHHas WH)eHepus. Jrtambl co3nanus pekomOunantHor JIHK m Tpancrennsix opranusmoB. Kierounas
uHxeHepus. Kinerounsie KyabTypbl. MUKpPOKIOHAIBLHOE pa3MHOXKEHUE pacTeHuil. KinoHupoBaHue BHICOKONPOIYKTUBHBIX CEIbCKOXO35MCTBEHHBIX OPTaHU3MOB.
Dxoyiorudeckue u atuaeckue npoodiemel. MO — reHeTHYecKn MOAU(PUITUPOBAHHBIC OPTaHU3MBI.

JleMoHcTpanmu:

Ioptpetsl: H. U. BaBusnios, U. B. Muuypun, I'. /[. Kapneuenko, M. ®@. MBaHOB.




Tabnumbl u cxembl: kapTa «LIeHTPBI MPOUCXOKACHUS B MHOTO00Opa3usl KyJbTYPHBIX pacTeHU», «Ilopoasl ToManTHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenwmity, «Otnanénnas rudbpuausanus», «Pabotsl akagemuka M. @. MBanoBay, «llomummonaus», «O0BEKTbl OMOTEXHONIOTHN», «KIETOYHBIE KYIbTYpHI U
KJIOHHpOBaHue», « KoHCTpyupoBaHUE U IEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU TUIOZIOB U KOPHETIIIONOB TUKUX (DOPM U KYJIBTYPHBIX COPTOB pacTeHuid, repoapuii « CelbCKOX03SIIICTBEHHBIE PACTCHHUS .

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypcusi «OCHOBHBIC METOBI U JIOCTHXKEHUS CEJICKIIUU PACTCHHUN W )KUBOTHBIX (Ha CEJIEKIIMOHHYO CTaHITUIO, TUIEMEHHYIO (hepMy, COPTOUCTIBITATEIBHBIN
Y4acTOK, B TEIUNIMYHOE XO3SMCTBO, TAOOPATOPUIO arpOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. JBoJIroNMOHHAsA OHOJIOTHS.

[IpennochuIku BO3SHUKHOBEHUSI YBOJIIOLIMOHHON T€OpUU. DBOIIOIIMOHHAS Teopusl U €€ MecTo B Ouoyioruu. BnusiHue 3BOTIONMOHHON TEOPUH HA pa3BUTHE
OMOJIOTUM U JPYTUX HaYK.

CunerenbcTBa 3BoMOUMU. [lameoHTONOrHMYECKHE: MOCIEI0BATEIbHOCTh MOSIBICHUS BUOB B MalCOHTOJIOTMYECKON JIETOIMHUCH, MEpPeXOJHble (HOPMBI.
buoreorpaduueckue: cxoacTBo u paznuyue GayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHe: CXOACTBA U PA3NIUYUS SMOPHOHOB Pa3HBIX BUIOB MMO3BOHOUYHBIX. CpaBHUTEIHLHO-aHATOMHYECKHUE: TOMOJIOTUYHBIC, aHAJIOTUYHbIE,
PYAUMCHTAPHBIC OpraHbl, aTaBU3MBbI. MOJ’I@KyJ’IﬂpHO-6I/IOXI/IMI/I‘~I€CKI/I€I CXOACTBO MEXAaHU3MOB HACJICACTBECHHOCTH U OCHOBHBIX MeTa00INUECKUX HYTCI\/JI Y BCEX
OpraHU3MOB.

OpomonionHast teopust Y. [lapsuna. [Ipeanocbuikn BO3HHUKHOBEHMs JapBUHM3MA. JIBMXKYIIHE CUIIBI DBOJIONMH BUAOB 1O JlapBuHY (M30BITOYHOE
pa3sMHOXKEHUE MPU OrPAaHUYEHHOCTH PECYpPCOB, HEONPEAeNEHHAs N3MEHYNBOCTh, O00pb0a 3a CyIeCTBOBAaHHE, ECTECTBEHHBIH 0TOOD).

Cunrernueckast Teopus 3Bosmonnu (CTD) u e€ 0CHOBHbBIE MOJOKEHUS.

MukposBontonus. [lonynanms kak eIMHNLIA BUIA U SBOJIIOLUU.

JIBmoky1iue cuiibl (pakTophl) SBOMIOIMHU BUJOB B MpUpoae. MyTallMOHHBIN Mpoliecc U KOMOMHATUBHAS U3MEHUMBOCTb. [lomyisairoHHbIe BOIHBI U Ipeid
reHoB. M3omsmus u Murpanus.

EctectBenHbIil 0TOOp — Hanpasisouui pakTop 3Bosounn. @opMbl €CTECTBEHHOTO 0TOOpA.

[TprucnocoOaeHHOCTh OPraHU3MOB KakK pe3ybTatT 3BOIOIUH. [IpuMeps! mpucnocobaeHnii y opranu3MoB. ApoMopQo3bl U HAM0AAANI TAIHH.

Bun u BunooOpazosanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BUI000pa30BaHus: reorpaduyeckoe, IKOJI0rHuecKoe.

MaxposBomrorusi. DopMbl 3BONIONUE: PUIeTHYECKas], TMBEPTeHTHAs, KOHBEPTeHTHAs, TTapajuienbHas. HeoOpaTUMOCTh IBOIOIIHH.

HponcxoqueHHe OT HECTICUAJIM3UPOBAHHBIX ITPEIKOB. Hporpeccnpy}omas{ CIienuajnu3aims. AI[al'ITI/IBHaSI paauanus.

JdemoHcTpaumnu:

[Moptpetst: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap, O. I'ekkens, @. Mromiep, A. H. Cesepiios.

Tabauiel 1 cxembl: «Pa3BuTHE OpPraHUYECKOT0 MHUpa Ha 3emiiey», «3apOoJbIlK MO3BOHOYHBIX >KMBOTHBIX», «Apxeomntepukc», «Dopmbel O00phOBI 3a
cymecTtBoBaHue», «EcrecTBeHHBIE 0TOOp», «MHOrooOpa3ue COpPTOB pacTeHHi», «MHoOrooOpasue MopoJ KUBOTHBIX», «llomymsaiumy», «MyTanuoHHas
U3MEHUYUBOCTE», «Apomopdossl», «Ummoamantammm», «OOmmas aereHepanus», «JBWKymwe cuiibl 3BodroImn», «Kapra-cxema wmapiipyTa MTyTEHIECTBHS
Y. Japsunay, «bopr0a 3a cymectBoBanuey, «IIpucnocob6ieHHOCTh OpraHn3MOBY, «I'eorpadudeckoe BUI000pa3oBaHuey, « IKOJIOTHISCKOE BUI000PA30BAHHE.

Ob6opynoBaHue: KOJJICKIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMHM OKPACKH, HA0OP IUIOI0B U CeMsiH, KouleKuus «lIpumepsl 3aIIUTHBIX TPUCTIOCOOTICHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIE HAMIPABJICHUS SBOIIOIUIY», 00bEMHAsI MOoeNb «CTpoeHHe TOJTIOBHOTO MO3Ta MO3BOHOUHBIX).




Buoreorpaduueckas kapra Mupa, koyutekuust «@opmMbl COXpaHHOCTH HCKOMAEMBbIX JKUBOTHBIX M PACTEHHI», MOAeNb amuiikanus «[lepexpéct xpomocom»,
BIIaXKHBIC TIpenapathl «PazBuTre HacekoMoroy, «PazBuThe ryikn», Mukpornpenapar «/Ipozodpuna» (Hopma, MyTauu GOpMbI KPbUTBEB H OKPACKH TEJa).

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGopatopnas padora Ne 1. «CpaBHeHHE BUIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

Jlaboparopnas padora Ne 2. «Onucanue mpucnocoOICHHOCTH OpraHu3Ma U €€ OTHOCHTEIIFHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe H pa3BUTHE )KU3HU Ha 3emJie.

JloHayuHble TpPEJCTAaBICHUS O 3apOKICHUM KHU3HU. HayuHble rumore3bl BOSHHUKHOBEHHMsS >KM3HHM Ha 3emje: aOHoreHe3 W MaHcHepMus. XUMHYECKas
IBOJIOIHS. AOMOTEHHBIN CUHTE3 OPraHUYECKUX BEUIECTB U3 HEOPTaHMUECKUX. DKCIIEPUMEHTAIBLHOE TTOATBEP)KICHHE XUMUYECKOH 3Bomonnu. HaganbpHble sTanbl
ouonorudeckoi sBomonuu. ['unoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX CTPYKTYp U BOSHHUKHOBEHHE MPOTOKIJIETKU. [lepBble KIETKM M MX SBOJIOIUS.
®opMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3Butne xu3Hu Ha 3emiie 1o spam u nepuogam. Karapxei. Apxeiickas u mpoTepo3zoiickas 3psl. [laneosoiickas spa u e€ mepuojbl: KeMOPHUICKUIA,
OPJIOBUKCKHI, CHIIYpPUICKUI, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o30iickas 3pa 1 €€ nepuoibl: TPHACOBBIN, FOPCKHI, METOBOM.

Kalino3oiickast 3pa 1 €€ nepro/ibl: MajJIeOreHOBbIMA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTrKa KJIMMaTa U reoJOTHYeCKUX MpoieccoB. OCHOBHBIC ATalbl ABOJIOLIUNA PACTUTEIBHOTO U KUBOTHOTO MUpa. ApoMOp(O3bl y pacTeHU U
AKUBOTHBIX. [l0osiBNIEHME, paclBET U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHu4ecKOro MMpa Kak OTpaxeHHe dBONIONUH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

DBOJIOIMS YeIoBeKa. AHTPOIIOJIOTUS Kak HayKa. Pa3BuTre npeacTaBlIeHU 0 MPOUCXO0XKIEHUH YyeroBeka. MeToibl u3yueHus antpornoreHe3a. CxoJcTBa U
pa3ianyns 4eJI0BEKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MTOJIOKEHNE YETIOBEKA.

JBukyme cuibl (pakTopsl) aHTponoreHe3a. HacneacTBeHHas U3MEHUMBOCTh M €CTECTBEHHBIH OTOOpP. OOIIECTBEHHBIM 00pa3 »KU3HU, U3rOTOBJICHUE
opyauil TpyJa, MBILUIEHHUE, PEYb.

OcHOBHBIE CTaJUU U BETBU SBOJIIOIMH YeJIOBEKA: aBCTpajonuTeku, YenoBek ymensiid, UenoBek mpsMoxosnuii, YenoBek HeaHIepTalbCckuii, YemoBek
pa3yMHBbIiA. HaxoiKku McKomaeMbIX OCTaTKOB, BpeMs CYLIIECTBOBAHMsI, 001aCTh pacpOCTpaHEHUs], 00BEM rOJIOBHOTO MO3ra, 00pa3 KHU3HH, OPYIHsL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIIME pachl: €BpONeouIHAsl (€Bpa3uiicKas), HErpo-aBCTpaJIONAHAs (SKBaTOpHalibHAs), MOHTOJOUHAs (a3uaTcKo-
amepuKaHckas). YepThl mpUCIoCcOOIEHHOCTH MPEeACTaBUTENEH YeIOBEUECKUX pac K YCIOBUSM CyllecTBOBaHUA. EMMHCTBO uenoBedeckux pac. Kpurnka pacuzma.

JdemoHcTpaumnu:

Hoptpetsr: @. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmumpl u cxembl: «Bo3nukHoBeHue ConHEYHOU cuctembl», «Pa3zButme opranmueckoro mupa», «PacturenpHas kieTtka», «KWBOTHas KieTKay,
«IIpokapuoruueckas kieTkay», «CoBpeMeHHas cHUCTeMa OPraHWYecKoro Mupa», «CpaBHEHHE aHATOMHMUYECKHX YepT CTPOEHHUS YellOBeKa M 4ellOBEKOOOpPa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa NaJEOHTOJIOTMYECKHX HAaxXOJOK MpPEIKOB COBPEMEHHOIO 4YelloBeKa», «/[peBHeimue moaw», «JlpeBHue moam», «llepBbie
COBPEMEHHBIE TI0N», «UenoBeueckre pacol».

Ob6opynoBanue: Mysbku  «lIporcxokenue uenoBeka» (OIOCTBI aBCTpaJONUTEKa, MUTEKAHTPONa, HeaHAepTanblla, KPOMaHbOHIA), CIENKUH WIN
n300pakeHUsl KaMEHHBIX OpYJHi MEpBOOBITHOTO dYeJoBeKa (KaMHM-YOIIEphl, pyOmia, ckpebia), reoxXpoHoJOoruyeckas Tabiauma, KoJuleKuus «DopMbl
COXPAHHOCTH UCKONAEMBbIX KUBOTHBIX U PACTECHUIN.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[TpakTrueckas padota Ne 1. «M3ydeHne HCKOTTAEMBIX OCTAaTKOB PACTCHHM M )KUBOTHBIX B KOJUICKITHSIX).

OKcKypcus «BOJIIOLNS OPraHMYECKOro MUpa Ha 3eMiie» (B €CTECTBEHHO-HAYUYHBIN WM KpPAaeBEIUYECKUM My3ei).




Tema 3. Opranusmbl 4 OKpYy Kalolias cpejaa.

DKOJI0rus Kak HayKa. 3a7auu ¥ pa3Jienbl 3KOJOTuU. MeToabl IKOJIOTUYECKUX UCCIIEI0BAaHUI. DKOJIOTNYECKOE MUPOBO33PEHUE COBPEMEHHOTI'O UEJIOBEKA.

Cpenbl 0O0UTaHMs OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/1yIIHAS, TOUBEHHAs, BHYTPHOPraHU3MEHHAs.

Okonorudeckue Qaxropsl. Kiaccupukamust 3KoJorudeckux (akTopoB: aOMOTHUECKHE, OMOTHYECKHE W aHTPONOreHHbIe. J[elicTBHE IKOIOTHYECKHX
(akTOpOB HA OPraHU3MBI.

AbGunornueckue (GakTopbl: CBET, TeMIeparypa, BIaxHOCTb. Dotonepuonusm. IlpucmocobiieHuss opraHu3MOB K JACHCTBHIO aOMOTHYECKUX (HaKTOpOB.
buonoruueckue puTMBbl.

buotnyeckue QaxTopsl. Buapl OMOTHUECKMX B3aMMOACWUCTBHUI: KOHKYPEHLMS, XWIIHUYECTBO, CUMOMO3 Hu ero ¢opmbl. Ilapazutusm, koomepanus,
MyTyanu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HaXJIEOHUYECTBO). AMEHCANIMU3M, HEUTpaau3M. 3HaueHHUE OMOTUYECKUX B3aMMOACHCTBHM IJI CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU Tomyisinud. OCHOBHbBIE MOKa3aTely MOMYJSIHUHU: YHUCICHHOCTh, MJIOTHOCTb, POXKIAAEMOCTh, CMEPTHOCTh, MPUPOCT,
murpanus. J\uHaMuka 4MCcI€HHOCTH MOMYJISIIUY U €€ PeryJIsiLysl.

JdeMoHcTpanum:

Hoprpetsl: A. I'ymGonbar, K. ®@. Pynwe, 3. ['ekkerns.

Tabnuuel u cxemsl: kapta «IIpupogusie 30Hb1 3eminy, «Cpeapl 0OuTaHUs OpraHu3MoBY, «DoTtonepuonuzm», «llomynsaun», «3aKOHOMEPHOCTH POCTa
YHCJICHHOCTH MOy HHPY30pHH-TYy hernpku», «[Tumesbie nemmy.

JlabopaTopHbIe H IPAaKTHYECKHE PAdOThI:

Jlaboparopnast pa6ota Ne 3. «Mopdosornueckre 0COOEHHOCTH PACTEHUN U3 PA3HBIX MECT OOUTAHUSY.

JlaGopatopnas padorta Ne 4. « BiusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTuueckas padota Ne 2. «IToacu€t mIOTHOCTH MOMYJISIIIUEI pa3HBIX BUOB PACTCHUIN.

Tema 4. Coo01ecTBa U IKOJOTMYECKHE CUCTEMBI.

Coo0miecTBo opraHu3MoB — OuorieHo3. CTpyKTyphsl OHMOIIEHO3a: BUAOBAasA, MPOCTPAHCTBEHHAs, Tpoduueckas (muiienas). Buabl-nomuHaHTel. CBs3u B
OuoreHo3se.

Okonorndyeckue cucremsl (dKocuctembl). IlonstHe 00 skocucremMe u OuoreorneHoze. DyHKIMOHATBHBIE KOMIIOHEHTBI SKOCHCTEMBI: MPOJYLEHTHI,
KOHCYMEHTHI, PeayleHThl. KpyroBopoT BeIeCTB M IOTOK 3HEPTHH B dKocucreMe. Tpodudueckne (IMUIIEBBIE) YPOBHH SKOCUCTEMBI. [IHINEBbIC IEM U CETH.
OcHOBHBIE TIOKA3aTENM SKOCHUCTEMBI: OMoMacca, MPOAYKIHS. DKOJIOTUYECKHE MUPAMHUIBL: MPOIYKIIMU, YHUCICHHOCTH, Ouomacchl. CBONCTBAa IKOCHCTEM:
YCTOHMYMBOCTB, CAMOPETY SIS, pazBuTre. CyKieccus.

[TpupoHbIe 5KOCHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCHUCTEMA XBOMHOTO UJIH IIMPOKOIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE YKOCUCTEMBL. ATPOIKOCHCTEMBI. Y pO0IKOCUCTEMBI. bHOJIOTHYECKOe U XO35HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM B YPOOIKOCHCTEM.

buopaznoobpazue kak GpakTop ycroiiunBoctu 3xocucteM. CoxpaHeHHe OMOI0rHYecKoro pa3Hoo0pasus Ha 3emIie.

VYuenue B. U. Bepnaackoro o 6uochepe. ['panuipl, coctaB u cTpykTypa Omuochepsl. XKuBoe BemiectBo u ero GpyHkmuu. OcoberHoctu 6mochepsl Kak
rio0anbHOM sKocucTeMbl. JIlnHaMuyeckoe paBHOBecUe U 0OpaTHas cBsi3b B Onocdepe.

KpyroBopoTsl BemecTB 1 OMOTEOXMMUYECKHE IIUKITBI 2JIEMEHTOB (yTepo/ia, a30Ta). 30HAIBHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuecTBO B Onocdepe 3eminn. AHTpOIIOreHHbIe U3MEeHEeHUs B Onocdepe. [1odanbHbIe 9K0I0Orn4ecKre mpoOIeMBl.

CocyiecTBOBaHUE MTPUPOIBI M YenoBeuecTBa. CoxpaHeHHe OMOpa3HOO0pa3ns KaKk OCHOBA YCTOWYMBOCTH OHocdepbl. OCHOBA PallMOHATIBLHOTO YIIPABICHHUS
MPUPOIHBIME PECYPCAMH U UX HCIIONIb30BaHue. JlOCTHKEHUS OMOTIOTHUH B OXpaHa MPUPOJIBL.



JdemoHcTpaumnu:

Ioprpetsl: A. /Ix. Tencinu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuue! u cxemsl: «IIumessie nenu», «bruonenos: cocraB u cTpykTypa», «IIpuponnslie coobiiectBay, «llenu nuranusy, « Jkonorundeckas NUPaMHUIAY,
«buocdepa n yenoBek», «IKocHcTeMa MIMPOKOIMCTBEHHOTO Jecay, «IKOCHCTeMa XBOWHOro Jeca», «buoreno3 Bomoémay», «Arporenosy», «lIpumepHbie
AQHTPOIIOTEHHBIE BO3JEHCTBUS Ha NIPUPOLY», «BakHeWIWe MCTOYHMKHU 3arpsA3HEHMs] BO3AyXa M I'PYHTOBBIX BOI», «llouBa — BakHelIass COCTaBIAIOLIAs
ouocheprr», «DakTopsl aerpaganuu mous», «I[lapHukoBeiii a3ddexT», «PakTopsl PaIUOAKTUBHOTO 3arps3HEeHuss onocdeprn», «OO0mas cTpykrypa ounochepsn»,
«PacnpocTpanenue xxu3Hu B ouochepe», «O30H0BBIN 3KpaH duocheps», «Kpyrosoport yriepoaa B ouochepe», «kKpyroBopotr azora B npupozae».

Ob6opynoBanue: Moaenb-anminKanyus «Tunuyasie OuoLEeHO3b», Tepbapuii «PactuTtenbHble cooliiecTBa», Koiiekiuu «buomnenosy, «Bpenutenu
BOKHEHIINX CEIbCKOXO03AHCTBEHHBIX KYJIBTYp», TepOapuu M KOJUIEKIUN PACTeHUH M KMBOTHBIX, MPUHAJUIEkKAIUE K Pa3HBIM 3KOJOIMUECKUM IpyIaM OAHOI0
Buaa, Kpacnas xkaura Poccuiickoit denepanyn, n300paxeHns OXpaHseMbIX BUJOB PACTCHHUIA U )KUBOTHBIX.

ITNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI' PAMMBI I10 BUOJIOI'MN HA BA30BOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA3OBAHUA

Cormacno ®I'OC COO, ycraHaBiuBaIOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOSHHS OOYYaroIIMMHUCS MTPOTPaMM CpeIHEro oOIero oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEAMETHBIM U ITPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKType TUYHOCTHBIX Pe3yJbTaTOB OCBOEHUS NpeaMeTa « bronorusy BelIeNeHb! CIeIYIOUINE COCTABISIONINE: OCO3HAHNE 00YUYaIOLUMUCS POCCUMCKON
TPaXXTAaHCKOW HWJAEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITENILHOCTH U CaMOOIIPENETICHHUI0, HaJludhe MOTHUBAIMU K OOYYCHHIO OHOJIOTHH,
HEJICHAIIPaBJICHHOC PA3BUTHC BHYTPCHHUX Y6€)KI[€HI/II7I JIMYHOCTHU Ha OCHOBE KJIIFOUYEBbBIX HGHHOCTGI\/’I U UCTOPHUYCCKUX Tpanmmﬁ pa3sBUTHUA OMOJIOTHYECKOTO 3HAaHUA,
TOTOBHOCTb W CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCSI B CBOEH JIEATENBHOCTH II€HHOCTHO-CMBICTIOBBIMU YCTAHOBKAaMH, MPUCYIIUMHU CHCTEME
OMOJIOTMYECKOT0 00pa30BaHusl, HAJTUYHE SKOJIOTUUECKOTO MPABOCO3HAHMUSI, CTIOCOOHOCTH CTABUTh 1I€TTHU U CTPOUTD KU3HCHHBIC TIIAHBI.

JlnuHOCTHBIE pe3yNbTaThl OCBOCHHUA IMpeaMera «buoiorus» AOCTUTAIOTCS B €IMHCTBE Y4eOHOM M BOCMUTATENBHON AEATEeIbHOCTH B COOTBETCTBHH C
TpaaguIIMOHHBIMHA pOCCHfICKHMH COIMMOKYJIBTYPHBIMH, HCTOPUYCCKUMU U TYXOBHO-HPABCTBECHHBIMUA LICHHOCTAMMU, IIPUHATBIMU B 06H1€CTBG IpaBHUJIaMH 1 HOpMaMU
MOBEJICHUS U CIIOCOOCTBYIOT MpOIleccaM CaMOTIO3HAHMSI, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, Pa3BUTHsI BHYTPEHHEH MO3UIIUY JTUYHOCTH, TATPUOTU3MA, YBAKEHUS
K 3aKOHY W IpPaBONOPAAKY, YCJIOBCKY TpyJda U CTApUIEMY ITOKOJICHUIO, B3AUMHOT'O YBAXKCHMA, 6epe>1<Hor0 OTHOIICHHA K KYJIbTYPHOMY HACJICAUIO W TpaauliuiaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEN Cpele.

JInaaocTHBIC PE3YJIBTATBI OCBOCHU A yqe6Hor0 npeameTa «bnonornsay JAOJIKHBI OTpaKaTb TOTOBHOCTE U CIIOCOOHOCTD 06yqafoumxcs[ PYKOBOJACTBOBATHLCA
c(OpMUPOBAHHON BHYTPEHHEH TMO3UIMEH JIHUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpHWEHTAIMH, MO3UTUBHBIX BHYTPEHHHUX YOEKIEHUH, COOTBETCTBYIOIIUX
TPaAUIIUOHHBIM HEHHOCTAM pOCCHfICKOFO 06HIGCTBa, pacCinpC€HUC )KU3HCHHOI'O OIIbITa U OIIbITa ACATCIBbHOCTU B IPOIECCE pCain3allii OCHOBHBIX HaHpaBJ'IeHI/Iﬁ
BOCIIMTATEIBHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTU:

1) rpakIaHCKOT0 BOCIIUTAHMUS:
c(OpMUPOBAHHOCTH IPAKIAHCKOM MO3UIIMK 00yUalOIIerocsi Kak akTUBHOTO M OTBETCTBEHHOT'O YJIeHa POCCUNCKOr0o OOIIEeCTBa;
OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBa)KEHUE 3aKOHA M ITPABOIOPSIKA;



TOTOBHOCTh K COBMECTHON TBOPYECKOH AESITEIbHOCTH NMPHU CO3/aHUM YUEOHBIX IPOEKTOB, PEIICHUM Y4eOHBIX M IMO3HABATEIbHbBIX 3a/1a4, BBIIIOJHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPEAEIATh COOCTBEHHYIO MO3UIUIO 10 OTHOUICHHUIO K SIBJICHUSAM COBPEMEHHOMN )KU3HU U 00BACHATH €€;

YMEHHE YUYUTHIBATh B CBOUX JCHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBHUS JIIOJCH C Pa3HBIMH yOSKICHUSIMH, KYJIbTYPHBIMH IIECHHOCTMHU
Y COLMAJIBHBIM I10JIOKEHUEM;

TOTOBHOCTh K COTPYAHHMYECTBY B IPOIECCE COBMECTHOTO BBIMOJHEHHS YYEOHBIX, MMO3HABATEIBHBIX M HCCIEIOBATEIbCKUX 3a/a4, YBaKUTEIBHOTO
OTHOILEHHSI K MHEHHIO OMIOHEHTOB MPH 00CYKIEHUN CIIOPHBIX BOIIPOCOB OMOJIOIMYECKOTO COACPKAHUS;

TFOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOU J1EATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIUTAHUSA:

c(OPMHPOBAHHOCTh POCCUHCKOM TPa)TaHCKOW MACHTUYHOCTH, MATPUOTU3MA, YBAKECHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH mepen PomuHOM,
TOpPAOCTH 3a CBOM Kpal, cBOX PoauHy, CBOM fA3BIK U KyJbTYPY, IPOIJIOE U HACTOALIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOLICHUE K IPUPOJHOMY HACIEAMIO U TaMATHUKAM IIPUPOBI, JOCTHKEHUAM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

CIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUHCKUX YUEHBIX B CTAHOBJICHUE U pa3BUTHE OMOJIOIMH, TIOHUMaHMsI 3HaU€HUs OMOJIOTUH B TO3HAHUU 3aKOHOB IIPUPO/IBI,
B JKU3HH YEJIOBEKa U COBPEMEHHOT'0 O0IIECTBa;

uzelHas yoexxIEHHOCTh, TOTOBHOCTD K CIYXKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro Cy1b0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHME AYXOBHBIX IEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTD OLCHMUBATH CUTYAllUIO U TPUHUMATH OCO3HAHHBLIC PCHICHUS, OPUCHTHUPYACH HA MOPAJIBHO-HPABCTBCHHBIC HOPMbBI 1 ICHHOCTU,

OCO3HaHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYIyIIETO;

OTBCTCTBCHHOC OTHOUICHMUEC K CBOMM POAUTCIIAM, CO3JAaHUIO CEMbU Ha OCHOBC OCO3HAHHOI'O IMPUHATHUA HCHHOCTei/JI CeMEeHHOM JKMU3HU B COOTBETCTBUM C
TpaauLUsAMU Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS

ACTETHYECKOE OTHOIIEHHE K MUY, BKJIIOYAst 3CTETUKY OBbITa, HAYYHOTO M TEXHHYECKOTO TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHONICHHUIA;
MOHUMAaHH€E DMOIMOHAIBHOTO BO3ICHCTBUS KHUBOM ITPUPOJIBLI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPKEHHIO B Pa3HBIX BUIAaX HCKYCCTBA, CTPEMIICHHE TPOSIBISATH KaueCTBa TBOPUYECKOM JTMYHOCTH;

5) ¢pu3nyeckoro BocnuTaHus, GOpMUPOBAHUSA KYJIbTYPHI 310POBbSI H YMOIHOHATBHOIO 0J1ArONOTyYHSA:

MMOHUMAaHHUE M PeaIn3allis 3JOpOBOTO B OE30IacCHOTO 00pa3a KU3HH (3I0pOBOE MUTAHKE, COOTIOICHNE TUTUEHUYECKHUX MPABHII K HOPM, COaJTaH CUPOBAHHBIN
PEKUM 3aHATUH U OTIbIXA, PETyJsipHas (pu3nyecKkas akTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOUICHHUSI K COOCTBEHHOMY (DPU3NYECKOMY U
MICUXUYECKOMY 37I0POBEIO;

IMOHUMAaHHNEC [ICHHOCTHU MPAaBUJI HHAUBHUAYAJIbBHOTO U KOJUICKTUBHOT'O 6€3OH3_CHOFO MOBCACHUS B CUTYyaAllUAX, YTPOKAOIINX 310POBbIO U JKU3HU HIOﬂefI;

OCO3HAHME TIOCIICICTBHIA U HETIPUATHUS BPEIHBIX MPUBBIUEK (YIOTPEOICHHUS alTKOTOJIsI, HAPKOTUKOB, KYPCHHS);



6) TPYA0BOro BOCIIUTAHMS:

TOTOBHOCTb K TPY/Y, OCO3HAHHE [IEHHOCTH MacTePCTBA, TPY10J00ue;

FOTOBHOCTH K AaKTHBHOM J€ATEILHOCTH TEXHOJIIOTHYECKON M COLMAIBHOM HAIIPABIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, INIAHKPOBATH M CAMOCTOSTEILHO
BBITOJJHATD TaKYIO ACATCIBHOCTD,

UHTEPEC K Pa3IMYHbIM cdepaM MpoQeCcCHOHAIBHON IeITENLHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIM BHIOOP Oyaymield mpodeccHu M peaar30BbIBATH
CO6CTB€HHBIC KHU3HCHHBIC IIJIaHBbI,

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHHUIO M CaMOOOPa30BaHMIO Ha POTHKEHUH BCEH HKHU3HU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHHUSI:

HKOJIOTHYECKH 1IeTIECO00pa3HOe OTHOIICHUE K MPHUPOJIE KaK UCTOUYHUKY KH3HHU Ha 3eMIie, OCHOBE €€ CyIeCTBOBAHUS;

MOBBIIIICHUE YPOBHSI SKOJIOTUYECKOH KYJIbTYPbI: IPUOOPETEHUE OMBITA TUIAHUPOBAHMS IIOCTYITKOB M OI[CHKH X BO3MOYKHBIX IIOCIICACTBUH JJIs1 OKPY KAFOIIEH
Cpenpl;

OCO3HAHHE TJI00AILHOTO XapaKTepa SKOJIOTHYSCKHUX MPOOJIeM U IyTel UX PEIICHUS;

CIIOCOOHOCTh HCIIONIB30BaTh MpHOOpeTaeMble MPHU HM3YYCHHH OHMOJIOTUM 3HAHUS M YMEHHUS IpPU PEIICHHH IMPOOJIeM, CBS3aHHBIX C PaAllMOHAIBHBIM
PUPOIONIOIB30BaHUEM (COOIOCHNE TIPABUIT MTOBEICHHS B TIPUPOJIC, HAIPABICHHBIX Ha COXPAHEHUE PABHOBECHS B DKOCHCTEMAax, OXpaHy BHIOB, SKOCUCTEM,
ouocdepsl);

aKTUBHOE HENpUATHE ACWCTBUI, MPUHOCAIINX BpEA OKPYKAIOIIEH MPHPOIHON cpele, YMEHHE MPOrHO3MPOBATh HEOIArOMPUSATHBIE JKOJOTHYECKHE
MOCJIEJICTBHS IPEITPUHUMAEMBIX IEHCTBUM U MPEJOTBPAILATD UX;

HaJIMYME Pa3BUTOTO HKOJOTHMYECKOTO MBIIIICHUS, JKOJOTMUECKON KyJIbTYphl, OMNbITA JEATEIHLHOCTH OSKOJOTHYECKON HAaIMpaBICHHOCTH, YMEHUs
PYKOBOACTBOBATbHCA UMU B HOSHZ{B&TGHBHOI\/JI, KOMMYHHKaTHBHOﬁ n COIII/IaJ'II)HOI\/JI IMMPAKTHUKE, TOTOBHOCTHU K YYaCTHIO B HpaKTH‘IeCKOﬁ ACATCIIBHOCTHU SKOJIOTUUECKOU
HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU M OOIECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA JUAJIOre
KYJIBTYP, CIIOCOOCTBYFOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIETYPHOM MHPE;

COBEPILIECHCTBOBAHHE S3bIKOBON M YUTATENIBCKOM KyIbTYphl KaK CpeJICTBAa B3aUMOICHCTBUS MEXKIY JIFOJbMH U TIO3HAHUS MUPA;

MOHWMAaHKE CIEIU(PUKN OWOJIOTHM KaK HAyKH, OCO3HAaHHS €€ poiu B (OPMHUPOBAHWU PANMOHATIHHOTO HAYYHOTO MBIIUICHHS, CO3AaHWUHU IEIOCTHOTO
IpeCTaBICHUs 00 OKPY)KAIOLIeM MHUpE KaKk O €JUHCTBE NMPHUPOJIbI, YeIOBEKa U OOINECTBa, B MO3HAHUM MPHUPOJTHBIX 3aKOHOMEPHOCTEH M PEeHICeHUH MpodiieM
COXpaHEeHHS TPUPOJHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJISi COBPEMEHHOM IIMBUIIM3AIMU: 00eCTieueHHs] HOBOTO YPOBHS Pa3BUTHUS MEIMIIMHBI, CO3/IaHUE MEPCIIEK TUBHBIX
OMOTEXHOJIOTHH, CHOCOOHBIX pemaTh pecypcHbIC MPOOJIEMBI Pa3BUTHs YEJIOBEUECTBA, MOWCKA ITyTEH BBIXOJA M3 TIIOOAIBHBIX AKOJOTWYECKUX TPOOIEM U
o0ecrieyeHns nepexo1a K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY MCIOIb30BAHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKH3HH;

3aMHTEPECOBAHHOCTH B MOJYYCHUHN OMOJIOTMYECKNX 3HAHUH B IIEJSIX MOBBIIICHUS OOIIEH KyJIbTyphl, €CTECTBEHHO-HAyYHOH ITPaMOTHOCTH, KaK COCTaBHOM
yacTu (PYHKIMOHAJIBHON rPaMOTHOCTH 00yYaroImuxcs, popMUPYEMOii IPU U3yUEeHUH OHOJIOTHY;



MOHMMAaHHUE CYIIHOCTH METOJIOB IO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOJIy4aeMble 3HAHUS AJIS aHajau3a u
OOBSICHEHUS SIBJICHUN OKPY’)KAIOLIEr0 MHpa U MPOUCXOIAIINX B HEM M3MEHEHUH, YMEHHUE JAejaTb 0OOCHOBAaHHBIC 3aKJIIOYCHHS HAa OCHOBE HAY4YHBIX (PAKTOB U
MMEIOIINXCS JAHHBIX C LEJIbIO MOIYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BATh OMOIOTUYECKHE 3HAHUS JUIS PELICHUS TPOOJIeM B PeaIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HaHUE LEHHOCTH HAYYHOU J1€ATEeIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh IPOEKTHYIO U UCCIEA0BATENbCKYIO AEATEIbHOCTh HHIUBUAYAJIbHO U B IPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHMIO U CAaMOOOPA30BaHUIO, K AKTUBHOMY TOJYYE€HHUIO HOBBIX 3HAHHI MO OMOJIOTUU B COOTBETCTBUH
C )KU3HEHHBIMU TTOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeTanpeMeTHbIe Pe3yJIbTaThl OCBOCHUS YUeOHOTO mpeaMeTa «BbHuosorHsy BKIIFOYAIOT: 3HAYMMBIE JUTsl (DOPMUPOBAHHST MUPOBO33PEHUS O0YUArOIIMXCS
MEXIUCIUIUTMHAPHBIE (MEXIPEeIMETHbIE) OOIeHayUHbIE MOHSTHUS, OTPAKAIOIIUE IEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa U CIEeUU(PUKY METOJOB MO3HAHMUS,
UCIIOJIb3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECCTBO, YHEPTHS, SIBJICHHUE, TIPOIECC, CUCTEMA, HAYYHBIN (aKT, IPUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
UCClIeIOBaHKe, HAOMIOACHHE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHX), YHUBEpCAIbHbIC yUeOHbIE 1eHCTBUA (I03HABATEIbHbIC, KOMMYHUKATUBHbBIC, PETYJIATUBHEIE),
obecnieunBaromue (GopmupoBanue (HyHKIIMOHAIBLHOW TPAMOTHOCTH M COIMAIBHON KOMIICTCHIIMH OOYYAIOIIUXCS, CIIOCOOHOCTh OOYYaIONIUXCS HCIIOJIb30BaTh
OCBOEHHBIE MEXIUCLIUIIITNHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS 1 YHUBEPCAIbHBIC yueOHbIe ACHCTBYSI B IO3HABATEIHLHOM U COIIMANILHOM MPaKTUKE.

MeranpeameTHbIe pe3yabTaThl OCBOEHUS IMTPOTPAMMBbI CPETHEr0 00IIEeT0 00pa30BaHUs TOJDKHBI OTPAXKaTh:

Ogi1aieHHe YHMBEPCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMM 1eHCTBUSIMU:

1) 6a30Bble JIOTHYECKHE eiiCTBHSI:

CaMOCTOSITENIbHO (POPMYIMPOBAThH U aKTYaJIU3UPOBATh IPOOJIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;

MCIOJIb30BATh MPU OCBOSHUH 3HAHUH MPUEMBI JIOTHYECKOTO MBILIUIEHUS (aHAIN3a, CHHTE3a, CPAaBHEHM S, KITaCCU(PHUKAIIMH, 0000IIEHHS ), pACKPBIBATh CMBICI
OMOJOTrNYECKUX MOHATUH (BBIACNATH UX XapaKTepHbIE IPU3HAKH, YCTAaHABIMBATh CBSA3H C APYTUMHU NOHITUIMHU);

ONPEIENATh LEIH AEeATEIILHOCTH, 3a1aBas MapaMeTpbl U KPUTEPUU UX JTOCTUKEHUSA, COOTHOCUTD PE3YJILTATHI ACATEIBHOCTH C IIOCTABICHHBIMU LEISAMU;

HCIOJIb30BaTh OMOJIOTMYECKHUE MOHATHS JUIsl 00bsICHEHUS (DAKTOB U SIBJICHUM KUBOM MPUPOIBL;

CTPOUTH JIOTMYECKHE pacCyXIeHHUs (MHAYKTUBHBIC, JI€AYKTUBHBIC, TI0 AHAJIOTUH), BBIBIATH 3aKOHOMEPHOCTH W MPOTHBOPEUHS B pacCMaTpPHUBAEMBbIX
ABJIEHUSX, (HOPMYITHPOBATH BHIBOJBI U 3aKIIFOUEHHUS;

NPUMEHSATh CXEMHO-MOJETbHBIE CPEACTBA JJIsi MPEACTABICHHS CYIECTBEHHBIX CBSA3€H W OTHOIIECHWH B M3y4aeMBbIX OMOJOrMYECKMX OOBEKTaxX, a TaKKe
IPOTUBOPEUMII Pa3HOTO POJIa, BBISIBICHHBIX B Pa3IMUHbIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTrbIBaTh IUIaH pEHIeHUs MPoOIeMbl ¢ YUETOM aHAIN3a UMEIOIINXCS MaTepUaAIbHBIX U HEMaTepUaIbHbBIX PECYpPCOB;

BHOCHUTB KOPPEKTUBBI B IEATEIBHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LEJISIM, OLIEHUBATh PUCKU MOCIIECTBAN I€ATEIbHOCTH;

KOOPJAMHUPOBATH U BBITOIHATH padOTy B YCIOBHSIX pPEaIbHOTO, BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE NIPU PEIIEHUH KU3HEHHBIX POOIEM.

2) 6a30BbIE HCCJIEI0BATEIbCKHE AelicTBHUS:



BJIa/IETh HaBBIKAMU y4e€OHO-MCCIEI0BATEIbCKOW W IMPOEKTHOM JESTeNIbHOCTHU, HAaBbIKAMHU pPa3pelIeHus] MpoOsieM, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3IMUYHbIX METOJ0B TO3HAHNS,

UCIIOJIb30BaTh PA3IUYHbIC BUJBI ACSITEILHOCTU MO MOJIYYEHHIO HOBOTO 3HAHUSA, €r0 WHTEPIIPETallUU, NMPEoOpa3oBaHUIO U NMPUMEHEHHIO B yUEOHBIX
CUTYalUsX, B TOM YHCJIE [IPU CO3/IaHUHU YUEOHBIX U COLIUATIBHBIX IPOEKTOB;

(hopMUPOBATH HAYYHBIH TUIT MBILUICHUS, BJIaI€Th HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBbIMU MOHATHSIMHI U METO/IaMU;

CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN AEATEILHOCTH M KU3HEHHBIX CUTYallUsX;

BBISIBJIATh IPUYMHHO-CJIEACTBEHHBIE CBA3U U aKTYaJIM3UPOBATh 33a4y, BbIIBUTaTh T'UIIOTE3Y €€ PEILICHUs, HAXOAUTh ApIYMEHTHI JIJIS I0Ka3aTEIbCTBA CBOUX
YTBEPKACHUM, 3a/1aBaTh apaMeTpPbl U KPUTEPUU PEILICHUS;

AQHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PELICHUs 3a/1aud pe3yJIbTaTbl, KPUTUYECKH OLEHUBATH UX JOCTOBEPHOCTh, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITH IIEJICHANIPABICHHBIH IMOMCK MEPEHOCA CPEACTB U CIIOCOO0B ACHCTBUS B MPO(ECCHOHAIBHYIO CPELy;

YMETb [IEPEHOCUTH 3HAHUS B TIO3HABATEIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEJIMETHBIX 001aCTeiH;

BBIIBUTATh HOBBIC HJI€U, Mpe/UIaraTh OPUTHHATbHbBIC TTOXObl U PEIICHHs], CTABUTh MPOOJIEMBI U 33]1a4H, JOMYCKAIONINE aJbTePHATUBHBIC PEILICHUSI.

3) padora ¢ nndopmanmeii:

OPHEHTUPOBATHCS B PA3TUYHBIX UCTOYHHUKAX MH(OpMaIUH (TekcTe yuyeOHOro mocoOusi, HaydHO-TOMYJISIpPHON JUTepaType, ONOIOTHYECKUX CIOBAPSIX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax AaHHBIX, B IHTepHeTe), aHanu3upoBaTh HH(GOPMALIMIO Pa3IMYHbIX BUJOB U (OPM NpeAcTaBIeHUs, KpUTUUECKU OLIEHUBATh
€€ I0CTOBEPHOCTh U HENPOTUBOPEUYNBOCTH;

(hopMyIUpOBaTh 3aIIPOCHI U MPUMEHSITH Pa3INYHbIC METO/IBI ITPH MOUCKE U 0TOOpPE OMOTOTHYECKOM HHPOpMAIIHH, HEOOXOIUMOM /IJIsl BHITIOTHEHHUS YUeOHBIX
3az1ay;

MPUOOpPETaTh OMNBIT MCIONb30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHM, COBEPIIEHCTBOBATh KYJIbTYpPY AaKTHUBHOTO HCIIOJIb30BAHUS
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BbIOMpaTh ONTUMAIbHYIO (OpMY NpeACTaBlIeHUs Ouonornyeckoil nHpopmManuu (cxeMbl, rpaQuKy, JuarpamMmbl, TaOJUIbI, PUCYHKU U
Apyroe);

HCII0JIb30BaTh HAYYHBIH S3bIK B KAUE€CTBE CPEACTBA IPU paboTe ¢ OuoIornueckoi nHopmanmen: NpUMEHATh XUMUYECKHEe, PU3NYECKUE U MaTeMaTUYeCKne
3HAaKHU U CUMBOJIBI, (hOpMYJIbl, a0OpeBUATypy, HOMEHKIATYPY, UCIOIB30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIIMYECKHE CPECTBA HATJISIHOCTH;

BJIa/IE€Th HaBbIKAMU PACIO3HABAHUS U 3AIMTH HHPOpMAaLNK, HH(HOPMALMOHHON 0€301MaCHOCTH JIMYHOCTH.

OBJIaI[eHl/Ie YHUBEPCAIBbHBIMH KOMMYHHKATUBHBIMUA )]eﬁCTBHﬂMH:

1) o6menmue:

OCYIIECTBIIATH KOMMYHHKAIIMK BO BCEX Cepax JKM3HH, aKTHBHO YYacTBOBATh B JUAJOTe WIH JUCKYCCHH IO CYIIECTBY 00CYXIaeMoi TeMbl (YMeHHe
3a1aBaTb BOIIPOCHI, BBICKA3bIBATH CYKACHUS OTHOCHUTCIBHO BBIITOJTHCHUA Hpel[ﬂaI‘aeMOﬁ 3ala4i, YUUTbIBATb MHTCPCEChI U COIIAaCOBAHHOCTD HO3I/II_II/II71 APyrux
YYaCTHUKOB JINAJIOTA WJIH JUCKYCCHH);

pacrio3HaBaTb HCBCp6aJ]LHBIC cpeacrTBa O6H_IGHI/ISI, MMOHUMAThb 3HAYCHUC COIHMAJIbHBIX 3HAKOB, MPCANOCHIIOK BO3ZHHUKHOBCHUSA KOH(bJII/IKTHBIX CHTyaHHﬁ,
YMETh CMATYATh KOHMIIUKTHI U BECTH TIEPETOBOPHI;



BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMM OOLICHMsSI M B3aWMOJAEHCTBHS, TMOHUMATh HAMEPEHUs IPYTUX JIIOJCH, MPOSBIATh YBaKUTEIBHOE OTHOLIEHUE K
co0eceTHUKY U B KOPPEKTHOU (opme (popMyInpoBaTh CBOM BO3PAKEHHUS;
Pa3BEPHYTO U JJOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs /1eSITeJIbHOCTh:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAMBHIyaJbHON pabOThl MpU pelieHur OUOJIOTUYECKOW MpoOsieMbl, O00OOCHOBBIBATDH
HE00XO0IMMOCTh MPUMEHEHUS TPYIIOBBIX ()OPM B3aMMOICHCTBHS IIPU PEeLICHUN y4eOHOM 3a1auu;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX ACHCTBUIA ¢ yUETOM OOLIUX UHTEPECOB M BO3MOYKHOCTEN Ka)KIO0Tr0 WieHa KOJIJICKTUBA;

IIPUHUMATh LI€JIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBaTH W KOOPAMHHUPOBATH JEUCTBUSA IO €€ JNOCTHUIKEHUIO: COCTABJIATH IUIAH JICUCTBUH,
pacrpeensaTh POy ¢ y4éTOM MHEHUN yUYaCTHUKOB, 00CYX/IaTh Pe3yIbTaThl COBMECTHOM pabOThI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJA M KAXKJIOTO YUYACTHUKA KOMaH/IbI B OOIINK pe3yJbTaT 10 pa3padOTaHHBIM KPUTEPHUSIM;

IpeaJiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJEH C MMO3UIIMN HOBU3HBI, OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISTH MMO3UTHBHOE CTPATErMYECKOE TIOBEJICHNUE B PA3TIMUHBIX CUTYAIUSX, TIPOSIBIISATH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

OBJj1ajIeHHe YHUBEPCATbLHBIMH PEryJIATHBHBIMH J€fiCTBUSMU

1) camoopranu3anus:

HCII0JIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIA BBIABIICHU S HpO6ﬂeM 1 UX PCIICHUA B )KU3HCHHBIX U yqe6HBIX CUTyalusIX,

BBIOMpATh HA OCHOBE OMOJOTMYCCKUX 3HAHHI IEJICBBIC W CMBICTIOBBIC YCTAHOBKH B CBOMX JCHCTBHUSAX M MOCTYNKAxX MO OTHOLICHUIO K JKHBOW TMPHPOJIE,
CBOEMY 37I0POBBIO U 37I0POBBIO OKPYIKAIOIINX;

CaMOCTOSTEIILHO OCYIIECTBIIATh IMO3HABATEIBHYIO JESTEIbHOCT, BBISABISATH MPOOJIEMBI, CTaBUTh H (HOPMYJIHPOBaTH COOCTBCHHBIC 3aJa4d B
06pa3OBaTeHBHOﬁ JACATCIbHOCTH U ) KU3HCHHBIX CUTYAIIUAX

CaMOCTOSTEIILHO COCTABIIATH IJIaH PEIICHHS TPOOJIEMBI ¢ YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U TIPEAMOYTEHHIA;

AaBaTb OLICHKY HOBBIM CUTYAallUAM;

pacIIMpsTh PAMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIHUHBIX MPEAMTOUYTECHHIA;

JieNlaTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OIIEHUBATH MTPUOOPETEHHBIN OIIBIT,

CIocOOCTBOBATh (POPMUPOBAHUIO M TIPOSBICHUIO IIMPOKOW APYIUIIMH B PA3HBIX OOJACTSIX 3HAHWN, MMOCTOSHHO TOBBINIATH CBOW OOpa3oBaTEIbHBIMA H
KyJbTYPHBIN YPOBCHb.

2) CAMOKOHTPOJIb:

JAaBaTb OLICHKY HOBBIM CUTYallUsAM, BHOCUTb KOPPEKTUBBI B ACATCIbHOCTh, OHECHHUBATHL COOTBETCTBUC PC3YJILTATOB LECIIAM;

BJIaJICTh HAaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHMS COBEPIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIECCOB, HX PE3yJIbTATOB U OCHOBAHMI,
UCIIOJIb30BATh MPUEMBI PEIICKCHH ISl OIICHKH CUTYAIlMH, BEIOOpA BEPHOTO PEIICHHS;

YMETh OUCHUBATH PUCKU U CBOCBPCMCHHO IMPUHUMATDL PCHICHUSA 110 UX CHUKCHUTO,

NPUHUMATh MOTUBBI M APTYMEHTBI IPYTUX MPU aHAIN3E PE3yJIbTaTOB JICATCIbHOCTH;

3) npuHsiTHE CE0s1 U APYTHX:
MPUHUMATD ce0sl, MOHMUMasi CBOU HEJAOCTAaTKU U JIOCTOMHCTBA;



MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAJIU3€E PE3YIbTAaTOB JACSITEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKU;
pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenmetHsie pe3ynbraTsl ocBoeHus nporpammsl COO o 6uonornu Ha 6a30BOM YpOBHE BKIIIOUAIOT crienrduyeckue s yueoHoro npenmera «buonorus
Hay4HbIE 3HaAHUA, yMeHuUs u crocoOsl JNEUCTBUI o OCBOCHHIO, HUHTEpIpEeTaluu
U Ipe0Opa30BaHMIO 3HAHUH, BUJIBI ACATEIBHOCTH TI0 TIOJTYYCHUIO HOBOTO 3HAHUS U IPUMEHEHUIO 3HAHUH B PA3JIMYHBIX YUEOHBIX CUTYalUsAX, @ TAKIKE B PEATbHBIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX ¢ Ouosiorueil. B mporpamMe npeaMeTHble pe3ysibTaThl MPEACTaBIEHBI 10 rofaM 00yueHHs.

[IpenmeTHBIE pe3ybTaThl OCBOEHUS yueOHOro npenmMera «buonorus» ¢ 10 knacce 10onKHBI OTPAXKATh:

c(OpMHUPOBAHHOCT 3HAHUN O MECTE U POJIM OMOJIOIMH B CUCTEME HAyYHOI'O 3HAHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTHHBI MHMpa U HAYYHOIO MHUPOBO33PEHHUS, O BKJIAJ€ POCCUMCKUX M 3apyOekHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTMH, (YHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl PELICHMS )KU3HEHHBIX 33/1a4;

YMEHHE pacKpbIBaTh COJEp)KaHUE OMOJOTMYECKMX TEPMHHOB M TMOHSATUMN: *KU3Hb, KJIETKa, OpraHu3M, MeTaOoin3M (0OMEH BElIeCTB M MpeBpalleHue
9HEPIun), TOMEOCTa3 (CaMOperyJisius ), ypOBHEBasi OPraHU3aLUs KUBBIX CUCTEM, CAMOBOCIIPOM3BEICHNE (PETTPOAYKIIUS ), HACTEACTBEHHOCTh, U3MEHYUBOCTb, POCT
Y Pa3BUTHE;

yMEHHE U3Jaratb OMoJIOTHYeCKUe TEOpUH (KIETOYHAs, XpPOMOCOMHAs1, MyTallMOHHAs, LIEHTpaJIbHas JorMa MOJIEKYJISIpHOM Ouosorun), 3akoHsl (I'. Mennens,
T. Moprana, H. U. BaBunosa) u ydeHus (0 IEHTpax MHOrooOpas3us M HNPOMCXOXKAEHUs KyIbTypHbIX pacteHuit H. WM. BaBuiioBa), ompenensTe IpaHMIbI UX
MPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BIaJIeTh METOAaMH HAy4YHOT'0 IO3HAHUS B OMOJIOTUU: HAOIIOACHNE U ONTMCAHUE KHUBBIX CHCTEM, IPOIIECCOB U SABJICHU, OpraHU3alus U MpoBeaAeHUE
OHMOJOTrNYECKOr0 HIKCIIEPUMEHTA, BbIJIBUKEHUE TUIIOTE3bI, BBISIBIIEHNE 3aBUCUMOCTH MEX/1y MCCIIEAYEMbIMH BETMYMHAMH, OOBSCHEHUE MOTYUYEHHBIX PE3YyIbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX IMOHATUI, TEOPUI U 3aKOHOB, YMEHME JIEJIaTh BBIBOJIbI HA OCHOBAHUU IOJYyUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIENATh CYIIECTBEHHbIE TPU3HAKN BUPYCOB, KJIETOK IMPOKAPUOT U 3YKAPUOT, OJTHOKJIETOUYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTH
npoiieccoB: oOMeHa BEIIEeCTB U MPEBPALICHUs] PHEPruM B KJIETKe, (POTOCHHTE3a, MIACTUYECKOI0 U SHEPreTHYecKoro oOMeHa, XeMOCHHTEe3a, MUT03a, Meio3a,
OILJIOIOTBOPEHUS, PA3MHOXKEHHU S, MHAUBUAYAIBHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3);

yYMEHUE MPUMEHSTh MOJyYeHHbIE 3HAHUS JUIs1 00bSICHEHHs OMOJIOTUYECKHX MTPOLIECCOB U SBJICHUH, IS IPUHATUS MPAKTHUECKUX PEIICHUH B TOBCEAHEBHOM
AKHU3HU C LENbI0 oOecrieyeHus: 0€30I1aCHOCTU CBOETO 3/I0POBbsI U 3/10POBbsI OKPYXKAIOIUX JHOAEH, COOMI0JEHU HOPM T'PaMOTHOTO IOBEJECHUS B OKpY’Karollen
OPUPOIHON cpele, NOHMMaHME HEOOXOJUMOCTH HCHOJb30BAaHUS JOCTH)KEHHUH COBPEMEHHOM OHONOrMM M OMOTEXHOJNOTMH JUIsl  PAaLMOHAIBHOTO
PUPOJOTIOIB30BAHMS;

YMEHHE pellaTh 3JIEMEHTApHBbIC T'€HETHYECKHE 3a/aud Ha MOHO- M JUTHOpPUIHOE CKPEUIMBAHUE, CLEIUICHHOE HACIIEAOBAaHHE, COCTABISATH CXEMBI
MOHOTHOPHUAHOTO CKPEIMBAHUS JUIsl IPEJCKa3aHMsI HACI€0OBAaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIOTHATH Ta00paTOpHbIE U MPAaKTHUYECKUEe paboThl, COOII0AATH PaBUIIa IPU paboOTe ¢ yU4eOHBIM U JIAOOPATOPHBIM 000PYOBAHUEM;



yMEHHE KPUTHYECKH OLIEHUBATh U HHTEPIPETUPOBATH HH(OPMALIUIO OMOJIOTHYECKOTO COIEPKAHMUS, BKIIOUAIOITYTO NICEBJOHAYYHBIC 3HAHUS U3 PA3INIHBIX
UCTOYHUKOB (CpelcTBa MaccoBOi MH(OpMAINK, HAYYHO-TIONYJISIPHBIE MaTepPHajIbl), STHUECKUE ACIIEKThl COBPEMEHHBIX MCCIEIOBAaHUN B OMOJIOTUH, MEAMUIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIeHHs, 0000111as OMOIOrHUECKYI0 HH(OPMAIHIO M3 HECKOJIBKHX MCTOYHUKOB, TPAMOTHO
UCTIONIb30BATh MMOHATUHHBIN anmapar OMOJIOTHH.

[IpenmertHbie pe3ynbTaThl 0OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11 knacce 1OMKHBI OTPAXKATH:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJOTUU B CUCTEME HAYYHOT'O 3HAHUS €CTECTBEHHBIX HAYK, B (DOPMHPOBAHHH COBPEMEHHOU €CTECTBEHHO-
HAY4YHOH KapTHHBI MHpa W HayYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHUCKHUX W 3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKIHOHAIHHON
IPaMOTHOCTH 4YeJIOBEKa JIJIsl pelIeHHs] )KU3HEHHBIX 33]1a4;

YMEHHE PAaCKPHIBATh COJIEPKAaHHE OMOIOTUYECKUX TEPMUHOB U TIOHSATHI: BUJ, OIYJISALUS, TeHO(MOH]T, SBOJIOIMS, JBIKYIIUE CHITBI ((DaKTOPBI) SBOITIOIHH,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BHJI000pa30BaHME, HKOJOTMYECKHe (DAKTOPBI, IKOCHCTEMA, MPOIYLEHThI, KOHCYMEHTBI, PEIyLEeHTHI, IeNH MHUTAHUS,
9KOJIOTHYECKAsl TUPaMHuIa, OMOTEOIIeHO3, Orochepa;

yMEHHE H3Jarath OuOJIOTHYecCKHue Teopuu (dBononuoHHas Teopus Y. [lapBuHa, cUHTeTHYecKash TEOpHUs SBOJIOLUHU), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponeimeBoro cxoxactsa K. M. bapa, uepenoBanus riaBHbIX HampaieHud u myteil sBomrormu A. H. CeBeprioBa, yuenust o 6uocthepe B. WM. Bepnanckoro),
OTIPEIeIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHUE BIIa/IETh METOJJaMH HAYYHOTO MTO3HAHHUS B OMOJIOTUU: HAOJIOJCHNE U ONTUCAHUE KUBBIX CHCTEM, IPOIIECCOB U SBIICHHI, OPraHU3aIHs U TPOBEACHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BbIIBUKEHUE TUTIOTE3bI, BBISBICHHE 3aBUCUMOCTH MEX/Ty UCCIIEAyEeMbIMU BETMUNHAMH, O0BSICHEHHUE MOJTyYE€HHBIX PE3yJIbTaToB,
UCTIOJIb30BaHHBIX HAyYHBIX MMOHATHH, TEOPUI U 3aKOHOB, YMEHHE JIeTaTh BHIBOABI HA OCHOBAHWUH TIOJTYYEHHBIX PE3yJbTAaTOB;

YMEHHUE BBIJIENIATh CYIIECTBEHHBIE IMPHU3HAKK CTPOEHUS OHOJOTMYECKMX OOBEKTOB: BHJIOB, MOMYJISIUMNA, MPOAYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OHOreoLeHO030B M 3KOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEACTBEHHONM W3MEHYMBOCTH, €CTECTBEHHOIO 0TOOpa, BUA000pa3zoBaHUs, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JEHCTBUS HKOJOTHUECKUX (DAKTOPOB Ha OpPraHM3MBbl, MEPEHOCa BEIIECTB M IOTOKAa PHEPTUU B IKOCHUCTEMAaX, AHTPOIIOTEHHBIX HM3MEHEHUH B
9KOCHUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXUMHUECKUX IIMKIIOB B Ouocdepe;

yMEHHE IPUMEHSTh OTyYeHHbIC 3HAHUS JIJIs1 OObSICHEHUsI OMOJIOTMUECKUX MPOIIECCOB U SBICHUM, ISl IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCETHEBHOMN
KU3HU C 1eNblo o0ecrieueHns 0€30IacHOCTH CBOETO 370POBbsl M 3/J0POBbsSI OKPYKAIOIIKX JIIOJEH, COOMIOAEHHSI HOPM I'PaMOTHOTO TIOBEJIEHUSI B OKpY Karollen
IPUPOIHOI cpejie, MOHMMaHUuEe HeOOXOAMMOCTH UCTIONIb30BAaHUS IOCTHKEHUH COBPEMEHHON OMOIOTHH [T PAllMOHAIBHOTO MPUPOJIOTIONIB30BAHMS,

YMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKHE 3aa9l, COCTABIISITh CXEMBI TIEPEHOCA BEIIECTB M YHEPTHH B IKOCUCTEMaX (I[eTH TUTaHus ),

YMEHUE BBIIOJIHATH Ja00paTOpHbIE U MpaKTHUECKue paboThl, cOOII0IaTh MpaBuiia Mpu padboTe ¢ y4eOHBIM U TaOOpaTOPHBIM 000PYA0BaHHEM;

YMEHHE KPUTHIECKH OLEHUBATh M MHTEPIPETHPOBATH MHPOPMAITHIO OMOJIOTHYECKOTO COJCPKAHNS, BKITFOUAIONIYIO TICEBJOHAYYHBIE 3HAHUS U3 Pa3IMIHBIX
UCTOYHUKOB (CpeICTBa MaccoBOil MH(pOpMaIMK, HAy4YHO-TIOMYJISpHbIE MaTepUabl), pacCCMAaTPUBaTh ITIOOAIBHBIE HKOJOTMUYECKHE MPOOIEMbl COBPEMEHHOCTH,
(dbopMUpPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIHIO;

YMEHHE CO03/aBaTh COOCTBEHHBIC NMUCHMEHHbIE U YCTHBIE COOOIIEHUs, 000011as 61OIOrnYecKyl0 MH(OOPMAIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAaMOTHO
MCIIOJIb30BaTh OHATUHHBIN anmapat OMOJI0THH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJJACC
Ne HavnMeHOBaHUe pa3ziesioB ¥ TeM KosinyecTBOo 4acoB JnekTpoHHbIEe (LUPPOBLIE)
n/mo IpOorpaMMbl Bcero| KoHTposbHble [paKTHYecKHe ob6pasoBaTesIbHbIE PECYPCHI
paboThI paboThI
1 Buosiorus kak Hayka 2 0.5 bu6auoTteka LIJOK
https://m.edsoo.ru/7f41c292
2 ’KuBble cucTeMbl U UX OpraHU3aL s 1 bubanoreka LIOK
https://m.edsoo.ru/7f41c292
3 XUMHYECKUM COCTaB U CTPOEHUE KJIETKHU 8 1 Bu6auoTteka LJOK
https://m.edsoo.ru/7f41c292
4 KusHeneaTelbHOCTb KJIETKHU 6 bubaunoreka LIOK
https://m.edsoo.ru/7f41c292
5 PasMHOKeHUe U UHAWBUIYaJIbHOE 5 1 bubaunoreka LIOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacneacTBeHHOCTb U U3BMEHYUBOCTD 8 1.5 bubaunoreka LIOK
OpPTraHU3MOB https://m.edsoo.ru/7f41c292
7 Cesieknysi opraHu3mMoB. OCHOBBI 3 bu6bsaunoTteka [JOK
OUOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
8 PesepBHOe Bpems 1 bu6bsaunoteka [JOK
https://m.edsoo.ru/7f41c292
IOBILEE KOJIMYECTBO YACOB I10 TIPOTPAMME || 34 || 0 [ 4 |
11 KJIACC
Ne HauMeHoBaHUe pa3/iesioB U TEM ‘ KosmyecTBO yacoB ‘ JdseKTpoHHbIE (IIMPpOoBbIe) 06pa3oBaTebHbIE
n/m IporpaMMel Bcero| KoHTposbHBIE [lpakTHYecKue Pecypcel
paboThI paboThI
‘1 ”3BOJI}0L[I/IOHHaH 6uoJI0TUA H 9 H H 1 HBI/I6JII/IOTeKa LIOK https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBeHHE U pa3BUTHE KU3HU 9 0.5 bu6saunoTteka [JOK https://m.edsoo.ru/7f41cc74
Ha 3eMJie
‘3 ”OpI‘aHI/IBMbI Y OKpy»Kamwlias cpejia H 5 H H 1 HBI/I6JII/IOTeKa [1OK https://m.edsoo.ru/7f41cc74
4 Coo611ecTBa ¥ 9KOJIOTUYECKHE 9 bubanoTeka LIOK https://m.edsoo.ru/7f41cc74
CUCTEMBI
‘5 HPe3epBHoe BpeMs H 2 H H HBI/IﬁJH/IOTeKa [IOK https://m.edsoo.ru/7f41cc74
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Ne HavmMeHoBaHMe pa3ziesioB U TeM KosinuecTBo 4yacoB JdnexkTpoHHbIe (UPOBbIE) 06Opa30BaTebHbIE

n/m IporpaMMbl Bcero|| KoHTpoJsibHBIE [pakTHYecKue pecypchl
paboThI paboThI
OBIIEE KOJIMYECTBO HACOB I10 34 0 2.5
[TPOTPAMME

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O IMTPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

* buosnorwus, 11 xnacc/ [Tonomapésa M.H., Kopuunora O.A., Jlomununa T.E. u npyrue; nox penakuueii [Tonomapéroit M.H., OGmiecTBO ¢ orpaHU4eHHON
orBeTcTBeHHOCTHIO M3narensckuii nentp «BEHTAHA-TPA®y; AknnonepHoe obuiectBo «M3aarensctBo «IIpocBemenne»
* buosnorus / Ilaceunuk B.B., Kamenckuii A.A., Pyonios A.M. u apyrue /Ilox pen. [laceunuka B.B., AkuuonepHoe o6miectBo «M3marensctBo «IIpocsernieHuey

METOJINYECKHUE MATEPHAJIBI J1JI1 YYUTEJIS
1. buonorust B cxemax u tadbsmmax/ A.1O. Monnesa, A.B.Topranos.-M.:DkcMmo.

2. buosnorus B 3K3aMEHAIMOHHBIX BOMPOCAX M OTBETAX ISl aDUTYPUEHTOB, peneTuTopoB, yuuteneit/H.A. Jlemesa, JI.B. Kamimtok, H.JI.JTucos. — CII6.: Buktopus
TUTIOC.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
bubmuoreka LIOK



