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MNOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMmbl 1O OHOJOTUM TEOPETUUECKYI0 OCHOBY JJIS
ompezeNieHuss TOAXOJI0B K (OPMHUPOBAHUIO COJCpXKaHUS Y4eOHOro mpeaMmeTa
«buonorust  cOCTaBUIIU: KOHIIENTYyaJbHbIE MOJIOKEHUSI dIocC COO 0
B3aMMOOOYCIIOBJIEHHOCTH IIeJIel, COAepKaHUsl, Pe3yJIbTaTOB 00y4eHUs] U TPeOOBaHUN K
YPOBHIO TIOJATOTOBKH BBIMTYCKHUKOB, TOJOXKEHUS 00 OOMMX MENsiX M MPUHIIUIAX,
XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeJHEero 001ero oopa3oBaHus B
Poccuiickoit @eaepanuu, a Takke MOJOKEHUS O crieluduKe OUONOruy, € 3HAaYCHUU B
MO3HAHUU >KUBOM MPHUPOJBI U OOECIICUCHUH CYIIECTBOBAHUS YEIOBEUYECKOTO OOIECTRA.
CornacHO Ha3BaHHBIM TOJIOKEHUSAM, OINpPEACNICHbl OCHOBHBIC ()YHKIIMH MPOTPAMMBbI IO
Ouonoruu u e€ CTpyKTypa.

[Iporpamma mo Owuosiormu AT MpEACTABICHHE O IENsAX, 00 o0Imei cTpareruu
oOydeHusl, BOCIUTAHUS U Pa3BUTHS OOYYAIONIMXCS CpEACTBAMHU Y4YeOHOro mpeaMera
«buonorus», ompenenser o0sf3aTeNbHOE MPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpY,
pacripezielieHHe o pasziesaM U TeMaM, PEKOMEH1YEMYIO TIOCIIEI0BATEIbHOCTh U3YUSHUS
y4eOHOro Marepuala ¢ Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKU
00pa30BaTeIbHOTO MPOLIecca, BO3PACTHBIX 0COOCHHOCTEHN 00yUYaronuXxcsl.

B mporpamMme mo OHOJOTMU TakKe YYUTHIBAIOTCS TPEOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METalmpeJIMETHBIM W  NPEIMETHBIM  pe3yjibTaTaM oOydeHUs B
(OpMHUPOBAHNU OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIHLHOM JAESTENbHOCTH/y4eOHBIX
JEHUCTBUI 00YUYaIOIINXCS IO OCBOCHHUIO COJIEPIKaHUS OMOJIOTHYECKOTO 00pa30BaHus.

B mporpamme mo Owomoruu (10-11 kmaccel, 0a30BbIii YpOBEHB) pealM30BaH
OPUHIUII TPEEMCTBEHHOCTH B UW3YYCHMH OuWoNoruu, Omaromaps dYeMmMy B He
MPOCMAaTPUBAETCS HAMIPABJICHHOCTh HAa Pa3BUTHE 3HAHUH, CBS3aHHBIX ¢ (POPMHUPOBAHHEM
€CTEeCTBEHHO-HAYYHOTO  MHUPOBO33pPEHHUS, IIEHHOCTHBIX  OpPHUEHTAIMil  JIMYHOCTH,
HKOJIOTMYECKOTO MBINIJICHUsI, MIPEACTABICHUN O 3J0POBOM 00pase KU3HU M OEpe’KHBIM
OTHOILIEHHEM K OKpyXKaroumen HnpuponHou cpene. Ilostomy Hapsay ¢ H3ydeHHEM
0011e0MOIOTHUYECKUX TEOPUM, a TaKKe 3HAHWK O CTPOCHUU KXUBBIX CHUCTEM Pa3HOTO
paHra ¥ CYIIHOCTH OCHOBHBIX TMPOTEKAIOIIUX B HHUX IMPOIIECCOB B IMporpamMme IO
OMOJIOTUH yJIEJICHO BHUMAHHE HMCIOJIB30BAHUIO TIOJYYEHHBIX 3HAHUN B IOBCEIHEBHOU
KU3HU JJI PEIICHUs] MPUKIIAIHBIX 3a/1a4y, B TOM YKClie: TPOPUIAKTUKN HACTIEICTBEHHBIX
3a00JIeBaHUI 4YeJOBEKa, MEIMKO-TeHETUYECKOI0 KOHCYJIbTUPOBAHUSA, OOOCHOBAHUS
AKOJIOTMYECKH 11eJ1Ieco000pa3HOro MoBeACHHs B OKpYKaloIllel MPUpOHON cpefie, aHalu3a
BIIMSHUSI XO3SIUCTBEHHOWM JIEATEIIbHOCTH 4YEJIOBEKa Ha COCTOSIHHE TMPUPOAHBIX U
HMCKYCCTBEHHBIX 3KOCHUCTEM. YCHWJICHHE BHHMMAaHUS K NPUKIATHOW HANpPaBICHHOCTH
yuebHOoro mpenmera «buOJNIOTUS» TPOAMKTOBAHO HEOOXOAMMOCTBHIO 00OecreYeHus
YCIOBUN I peuieHus OJAHOW W3 aKTyaJIbHBIX 3aJa4 IMIKOJBHOTO OHOJIOTHYECKOTrO
oOpa3zoBaHus, KOTOpas mpenrnonaraer (GOpMUPOBAaHUE Yy OOYYAIOIIUXCS CIIOCOOHOCTH
aJanTUPOBATHCS K U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHe cpenHero oOmiero oopazoBaHHs 3aHMMAET BaXHOE MECTO.
Omna oGecrnieunBaeT (OpMUPOBAHKE Y 00YUAIONTUXCS TPEJCTABICHUN O HAYYHON KapTHHE
MUpA, paclIupsieT U 0000IIaeT 3HaHUS O KUBOUM NpHUpo/Ie, €€ OTIIMYUTENBHBIX MPU3HAKAX
— YpOBHEBOH OpraHW3allud W SBOJIOIUH, CO3MAET YCIOBHUSA MAJiA: MO3HAHMS 3aKOHOB
KUBOU Mpupoibl, popMupoBaHus (QyHKIIMOHATIBHOW T'PaMOTHOCTH, HaBBIKOB 3JI0POBOTO
u Oe3omacHOro obpasa )KHU3HHU, IKOJIOTUIECKOTO MBIIICHHUS, IICHHOCTHOTO OTHOIIEHUS K
YKUBOU IIPUPOJIE U YEIIOBEKY.



bonbiioe 3HaueHue OMOJIOTMSI MMEET TaKXKe JUIsl PEIIeHHs BOCIHMTATEIbHBIX U
pPa3BUBAIOIINX 3a/lay CpPeAHEro oOIiero oOpa3oBaHMs, COIUATH3AINN O00YYaIOIIUXCH.
Nzyyenne Ouonorum obecrneuynBaeT YCIOBHs Uis (GOPMUPOBAHHS WHTEUICKTYaTbHBIX,
KOMMYHHUKAITMOHHBIX ¥ WH()OPMAIIMOHHBIX HABBIKOB, ACTETHUYECKOW KYJIBTYpHI,
CIOCOOCTBYET HWHTETpaluu OHOJIOTMYECKUX 3HAHUU C MPEeACTAaBICHUSAMH U3 JPYrux
y4eOHBIX MpPEJAMETOB, B YAaCTHOCTH, (QU3HMKH, XUMHM U reorpaduu. HazpanHbie
HOJIOXKEHUSA O MpeTHa3HAYeHUN y4eOHOro npeaMera «buoaorus» cocTaBuiIu OCHOBY JUIS
ONpeNieNIeHHsl TOAXO0JOB K OTOOPY M CTPYKTYPHUPOBAaHUIO €ro  COACp KaHMA,
NPEeJICTABICHHOIO B MpOrpamMmme Mo OUOJIOTHH.

Ot60op conepxkanusi yueOHoro mnpeamera «buonorusi» Ha 06a30BOM YpOBHE
OCYILIECTBJIEH C MO3ULMNA KyIbTYpOCOOOPA3HOTO MOJXOJa, B COOTBETCTBUHM C KOTOPBIM
oOyyarommuecs: JOJKHBI OCBOWTH 3HAHUS W YMEHUs, 3HAUMMbIe IJs (POpMHUPOBaHUS
oO1ieil KyiabTyphl, ONpENeNAIoNiie aJeKBaTHOE MOBEJIEHUE YEJIOBEKa B OKpY)Karolieu
OpUPOJIHOM cpelle, BOCTpPeOOBaHHbIE B TMOBCEAHEBHOM JKM3HU U MPAKTUYECKOM
nestenbHOCTH. (Ocoboe MecTo B 3TOM CUCTEME 3HAHUKM 3aHMMAIOT 3JIEMEHTHI
COJIEp’KaHUs, KOTOpBIE CIyXaT OCHOBOM i (OPMUPOBAHUS NPEACTaBICHHUN O
COBPEMEHHOI €CTeCTBEHHO-HAy4YHOM KapTHHE MHUpa M I[IEHHOCTHBIX OpPHUEHTAIlUAX
JUYHOCTH, CIOCOOCTBYIOIINX I'yMaHU3AIMU OUOJIOTMYEeCKOr0 00pa3oBaHMUs.

CTpyKTypupoOBaHUE COAEpkKaHUs y4eOHOro MaTepuasia B mporpamme no OMoiIoruu
OCYIIECTBIIEHO € YY€TOM TPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYUTEIbHBIX
OCOOEHHOCTSIX >KMBOM MNpUPOJBI, O €€ YpPOBHEBOW OpraHu3allud U H3BoJonMd. B
COOTBETCTBUHM C JTHUM B CTIPYKType Yy4yeOHOro mnpenmera «bHOJOTHS» BbIJCICHBI
CIENyIOIINE CoJlepKaTenbHble JuHUK: «buonorus kak Hayka. MeToIbl Hay4HOTO
no3HaHus», «Kierka kak Ouonoruueckas cucremay, «OpraHu3sM Kak OuoJIorMyecKas
cucteMa», «Cucrema M MHOTOOOpa3ue OPraHUYECKOrO0 MHUpPa», «IBOJIOIUS >KUBOM
IPUPOJIBI», «DIKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lenp n3ydenus: yaeoHoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBJIa/ICHUE
o0y4JalomUMHUCA 3HAHUSAMH O CTPYKTYPHO-QYHKIMOHAJIBHONM OpraHu3alli >KUBBIX
CHUCTEM pa3HOI0 paHra M NpHOOpeTeHHe YMEHUIl HCMOdb30BaTh ATH 3HAHUS IS
IPaMOTHBIX JEUCTBUM B OTHOUIEHUH OOBEKTOB JKMBOW MPHUPOABI U PELICHUS Pa3IUYHBIX
YKU3HEHHBIX TIPOOJIEM.

Joctikenue nenu u3ydenus ydeOHoro npeameta «buosnorus» Ha 6a30BOM ypOBHE
o0ecrnieunBaeTcsi peieHHeM CIeyIOIINX 3a/1a4:

OCBOEHHE OOYYaIOIUMHUCSA CUCTEMBI 3HAHUI O OMOJIOTMYECKUX TEOPUSIX, YUECHUSX,
3aKOHAX, 3aKOHOMEpPHOCTSX, THUIOTE3aX, NpaBWIaX, CIyKalldX OCHOBOW Ui
(dbopMUpOBaHHs TPEACTABICHUA O €CTeCTBEHHO-HAyYHOM KapTHHE MHUpPA, O METO/Aax
HAYYHOTO MO3HAHUS, CTPOEHUH, MHOTOOOPAa3UU U OCOOEHHOCTSIX JKUBBIX CUCTEM Pa3HOTO
YPOBHS OpraHu3alliy, BBLAAIOMIMXCS OTKPBITUSAX M COBPEMEHHBIX HCCIIEIOBAaHUAX B
Oouosoruu,

dbopMupoBaHre y O0Oydarolmuxcsi TO3HABATEIbHBIX, HWHTEIUICKTYaIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEH B IMpOIECCEe aHANIN3a JaHHBIX O MYTAX Pa3BUTUS B OMOJIOTHU
HAY4YHBIX B3IVISIAOB, MJE€W M MOJXOAOB K M3YYEHHUIO >KMBBIX CHCTEM DPAa3HOTO YPOBHS
OpraHu3aluy;

CTaHOBJIEHUE Y 00y4aroImuxcsl oO1el KynbTyphl, GQYHKIMOHATBHON IPaMOTHOCTH,
pa3BuUTHE YMEHHMH OOBSCHATH W OLEHUBATh SIBICHUS OKPYXAIOUIETO MHpa KUBOU
MIPUPOJIBl HA OCHOBAHWY 3HAHUH U OTBITA, OJTYYSHHBIX MTPH U3YYCHUH OHOJIOTHH;



dbopmupoBanre |y  OOydyalImMXCd  yMEHHH  WUIIOCTPUPOBATH  3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JIeATEIBHOCTH YEJIOBEKA, pPa3BUTUHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHI U arpoOHOTEXHOJIOTHH;

BOCIIUTaHHE YOEKJAEHHOCTH B BO3MOXKHOCTH TIO3HAHHsI YEIOBEKOM >KHUBOM
MIPUPO/IbI, HEOOXOIUMOCTH OEPEKHOI0 OTHOIIEHUS K HEW, COOIIOIEHUsI STUYECKUX HOPM
MIPU MPOBEJACHUU OMOJIOTUUECKUX UCCIICIOBAHU;

OCO3HAHHWE IIEHHOCTH OHOJOTMYECKUX 3HAHUM I TOBBILICHUA  YPOBHS
HKOJIOTUYECKOH KYJIBTYpPHI, 1151 POPMHUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

NpPUMEHEHHE NPUOOPETEHHBIX 3HAHUW M YMEHUH B TMOBCEAHEBHOW >KM3HH IS
OLICHKHM TMOCJIEJICTBUNA CBOEH JeATEIbHOCTH IO OTHOUIEHUIO K OKpYXaloule cpene,
COOCTBEHHOMY 3J7I0pOBbIO, OOOCHOBaHHE U COOMIOJeHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucrteme cpeanero oGmiero obpazoBanus «buonorusi», nzydaemas Ha 6a30BOM
yYpOBHE, SBJsieTCS 00sA3aTENIbHBIM y4eOHBIM MPEAMETOM, BXOJSALIUM B COCTaB
npeaMeTHOH 00macTi «EcTecTBeHHO-HAYYHBIE TIPEAMETHI.

Jnst u3ydeHus OuOJIOTMM Ha 0a30BOM YpPOBHE CpPEIHET0 OO0IIero oO0pa3oBaHUS
otBoaMTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Heem0).

COJEP KXAHUE OBYYEHUSA

Tema 1. buoJsiorusi kak Hayka.

buonorust xak Hayka. CBsi3b OHOJIOTMH C OOIIECTBEHHBIMH, TEXHHUUYECKUMH U
JIPYTMMH €CTECTBEHHBIMH HayKaMu, Quiocoueil, ITUKOi, 3cTeTuKoil u npaBom. Poib
Oouonoru B (OPMHUPOBAHUM COBPEMEHHOW HaydHOW KapTuHbl Mmupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metonpl TO3HAHUS KUBOM MpUPOAbl (HAOMIOJEHUE, SKCIEPUMEHT, OMNHMCAHUE,
U3MepeHue, KiaccuGukaus, MoJeTUPOBaHIE, CTATUCTHYECKass 00paboTKa JaHHBIX).

JlemoHcTpanum:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpnos, [Ix. Yorcon u @. Kpuk.

TaOnuip! U cxembl: «MeTo bl MO3HAHUS KUBOM MPUPOIBI.

JlabopaTopHble U IpaKkTHYecKHe PadoThI:

[Tpaktuyeckas pabota Ne 1. «Mcmonb3oBaHne pa3TUYHbIX METOAOB IPHU U3YUCHUH
OMOJIOTUYECKIX 0OBEKTOBY.

Tema 2. ’Kusble cucTeMbl U HX OPraHu3aNnus.

XKusbie cuctembl (OMOCHMCTEMBI) Kak MpeaMeT u3ydeHus Owuosnoruu. OTinumne
KUBBIX CUCTEM OT HEOPTAHUUYECKON PUPOJIBI.

CpoiicTBa OHOCHCTEM W HUX pa3HOOOpa3ue. YPOBHU OpraHu3aluu OUOCUCTEM:
MOJICKYJISIPHBIM, KIETOYHbIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISAILMOHHO-BAJIOBOM,
IKOCUCTEMHBIN (OMOTEOIIEHOTHICCKHIA ), OMOCHEPHBII.

JdeMoHCcTpanum:

Tabnunps! 1 cxeMbl: «OCHOBHBIE MPU3HAKHU KUZHNY», «Y POBHU OpraHU3aLIUU KUBON
IPUPOABD.

Oo6opynoBanue: mozaelb MoJiekyisl JJHK.

Tema 3. XuMu4ecKHil COCTAB U CTPOEHHE KJIETKH.

XUMUYECKUNA COCTaB  KJIETKH. XUMHYECKHE JJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpO3JeMeHTh. Bosia 1 MUHEpanbHbIe BELIECTBA.

@DyHKIMH BOJIbI 1 MUHEPAIBHBIX BELIECTB B KieTKe. [logaepxanue 0cCMOTHYECKOTO
OanaHca.



benku. CoctaB U cTpoeHHe O€nKOB. AMHHOKHUCIOTBI — MOHOMEPHI OEIKOB.
He3ameHnMble W 3aMEHHMMBIE AMHUHOKHUCIOTHL. AMHWHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbI OETKOBON MOJEKYJbl (MEpBUYHASI, BTOPUYHASA, TPETHUUHAS M 4YETBEPTHUUHAS
CTpyKTYypa). XUMHUECKHe CBOMcTBa OenkoB. buonornyeckue GyHKIMM OEIKOB.

®epMeHThl — Ouonoruueckue katanuzatopbl. CTpoeHue ¢epMeHTa: aKTHUBHBIM
HueHTp, cyocrpaTtHas cneruduuHocts. Kopepmentsl. Butamunbl. OTinuuus (pepMeHTOB
OT HEOPraHMYECKUX KaTaIn3aToOpOB.

VYrneBonpl: MOHOcaxapuabl (TIOKO3a, pubo3a W Je30kcuprubo3a), AUcaxapuibl
(caxapo3a, JaKkT03a) M Mojaucaxapuabl (Kpaxmal, TITMKOTeH, 1euIion03a). buonoruueckue
(YHKIIUU YTIIEBOJIOB.

Jlunuael: Tpurnuuepuasl, Gochonunuasl, crepouasl. I uapoduibHo -TuaApOdOOHBIE
cBoiictBa. buonormueckune Qynkuun nunuaoB. CpaBHEHHE YIJIEBOJAOB, OEIKOB U
JUNUAO0B KaK UICTOYHUKOB SHEPTUH.

Hyxkneunossie kuciotel: JJHK u PHK. Hykneotuabsl — MOHOMEpPBl HYKJIEMHOBBIX
kucinot. Crtpoenue n ¢pynkuun JJTHK. Crpoenne n ¢pynkmmun PHK. Bugsr PHK. ATO:
CTpOEHHUE U (PYHKIIHH.

[uronorus — Hayka o kjeTke. KineTounas Teopust — mpumep B3auMOIEHCTBHS UAEH
U (aKTOB B HAYYHOM IMMO3HAHUU. METO/IbI U3yUeHHs KIETKH.

Krnerka kak nenoctHas »xuBasg cucrema. OOuiMe NpU3HAKU KIETOK: 3aMKHYTas
HapyxHas MeMmOpana, monekynsl JIHK kak renernueckwii anmapar, cMcTeMa CHHTE3a
Oenka.

Tumnsl KIETOK: dyKapuOTHYECKass U TpokapuoTHueckas. OcoOEHHOCTH CTPOCHUS
npokapuoTnueckoi kiueTku. Kinerounast crenka OGakrepuil. CTpoeHHE 3yKapHOTHYECKOM
kjeTkd. OCHOBHbBIE OTIIUYMS PACTUTEIbHON, Y)KUBOTHOM U TPUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAs CTEHKa, TIJIMKOKAJIUKC, MX
¢bynkiuu. Ilnasmatndeckas memOpaHa, e€ cBoiictBa M ¢yHKiuu. [luroruasma u eé
opranounsl. OngHoMeMOpanuble opraHouasl kinetku: OIIC, ammapar [onbmxw,
an30coMbl.  [lonyaBTOHOMHbBIE — OpPraHoOMAbl  KJIETKU: MUTOXOHAPUH, IJIACTHUBI.
[IpoucxoxxneHue MUTOXOHAPUHN U TutacTui. Bunel mnactun. HememOpaHHble OpraHnouabl
KJIETKUA: PUOOCOMBI, KJIETOYHBIM LEHTpP, LEHTPHUOIH, PECHUYKH, KTYTUKH. DyHKIUU
OpPraHOUJIOB KJIETKHU. BitoueHus.

Snpo — perynsTopHblii neHTp kieTkd. CTpoeHue snapa: siaepHas o000J0YKa,
KapuoIUIa3Ma, XpOMATHH, SAAPBIIIKO. XPOMOCOMBI.

TpaHCcnOpT BEWIECTB B KIIETKE.

JdeMoHCTpanuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llnetinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[wnarpammer: «PacnpeneneHne XMMHYECKUX DJJIEMEHTOB B HEXHUBOW IPUPOIEY,
«Pacnpenenenne XMMHUECKHUX IEMEHTOB B KUBOU MPUPOJIEN.

Tabnumpt u  cxembl: «llepuomuyeckass Tabiauma XUMHUYECKHUX DJIEMEHTOBY,
«CtpoeHue MoieKyasl Boab», «buocunres Oenkay», «CTpoeHHE MOJEKYJbl OelKay,
«Ctpoenue dhepmentay, «Hyknennosbie kuciothl. JIHK», «Ctpoenne monekynsr ATDy,
«CTpoeHHe 3YKapuOTHYECKON KIETKW», «CTpOeHHE >KUBOTHOW KIETKH», «CTpoeHue
PaCTUTENBHON KIETKH», «CTpOEHHE IPOKAPUOTHYECKOM KIETKH», «CTpoeHue snapa
KJIETKHU», «YTJIEeBOABIY, «JIMIHIBI.



OOopynoBaHue: CBETOBOW MHKpPOCKON, OOOpylOBaHWE Ui  MPOBEACHUSA
HaOJI0IEH U, U3MEPEHUH, SKCIEPUMEHTOB, MUKPOIIPENapaThl paCTUTENbHbIX, ) KUBOTHBIX
U OaKTepuaIbHBIX KIETOK.

JlaGopaTopHble U MPpaKTH4YeCKHe padoThI:

JlaGoparopnas pabora Ne 1. «/3yuyeHne KaTaJIuTUYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl UK KaTajaasbl).

Jlaboparopnast padota Ne 2. «3ydeHue cTpoeHUs! KIETOK PAaCTCHHIA, KUBOTHBIX U
OakTepuil 1Mo MUKPOCKOTIOM Ha TOTOBBIX MUKPOTIPENapaTax U UX OMUCAHUE.

Tema 4. ’Ku3zHenesiITeJIbHOCTb KJIETKH.

O6meHn BemecTB, WM MeTabonu3M. AccuMmuisiuus (TulacTUdeckuidi oOMeH)
TUCCUMIJISAAS  (PHEPreTHUecKnii OOMEH) — JIB€ CTOPOHBI €IWHOTO Ipoliecca
MerabonuzMa. Ponb 3aKOHOB COXpaHEHHs BEIIECTB W DSHEPrUM B IOHUMAaHUU
MeTaboau3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOGHBIN U TerepoTpodHbi. Ponb depmeHTOB B
oOMEHe BEUIeCTB U NPEBPAIIEHUHN SHEPTUH B KIIETKE.

®dotocunTe3. CeToBass U TeMHOBasi (a3wpl doTocuHTe3a. Peakuuu doTocuHTEsA.
OddexTuBHOCTH PoTOCHHTE3a. 3HaAUeHUE (POTOCUHTE3a ISl )KU3HU Ha 3emiie. Brnusinue
ycIoBUM cpefpl Ha (OTOCHHTE3 U CIOCOOBI MOBBIIIEHUS €ro MPOJYKTHBHOCTH Y
KYJIbTYPHBIX PAaCTCHHM.

XeMocHHTe3. XEeMOCUHTE3UPYIOIINE OaKTepUH. 3HAUYCHUE XEMOCHUHTEe3a JIsl KU3HU
Ha 3emuie.

Ouepreruyeckuidi oOMeH B KIeTke. PaclieruieHne BelIeCcTB, BBIJCICHUE U
aKKyMYJIUPOBaHHE SHEPIHMM B KIETKe. DTambl HEPreThdeckoro obOMeHa. [ mmkomnus.
bpoxenne wu ero Buapl. KucioponHoe OKUCIEHWE, WM KIETOYHOE JIBIXAHUE.
OxucnurenbHoe dhochopunupoBanue. IPPEeKTUBHOCTH IHEPTETUUESCKOTO OOMEHA.

Peakuun matpuunoro cunresa. ['eneruueckas nadopmanus u JJHK. Peanuzarus
reHeTHYeCKOi uHpopMmammu B KieTke. [eHeTmdeckwii KOJ W €ro CBOMCTBA.
Tpanckpunius — marpuunbiii cuate3 PHK. Tpancnsuus — OuocuHTe3 Oenka. ITarbl
TpaHcisauuu. KoaupoBanue aMuHOKUCIOT. Poibk pubocoMm B OuocunTtese 6enka.

Hexnerounsie ¢opmbl xu3Hu — BUpychl. Mctopust otkpeitus BupycoB (/. U.
WBanoBckuit). OcoOeHHOCTH CTPOEHUS W KMW3HEHHOTO IUKIa BUPYcoB. bakrepnodarn.
bone3Hn pacteHuid, JKUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIE BHUpycamMu. Bupyc
umMmyHoaeduiuta yenoBeka (BUY) — BozOymutens CIIMda. OOGpaTHas TpaHCKpUIIIIHS,
peBepTasza u uHrerpasa. [Ipopuiaktuka pacnpocTpaHeHus: BUPYCHBIX 3a00JI€BaHUMN.

JdeMoHCTpanuu:

IToptpetsr: H. K. Konsios, [. . UBanosckuii, K. A. Tumupsizes.

Tabnaumpet u  cxembl: «Tumbl nuranusy, «Metabonusmy», «MUTOXOHIPUSIY,
«QHepreTnueckuii  oOMmen», «Ximoporact», «®Dorocuntes», «Crpoenue JIHKY,
«Ctpoenne u (QyHKIMOHUpOBaHUE TeHay, «CuHTe3 Oenka», «['€HEeTHYECKHl KOy,
«Bupyce», «bakrepuodaru», «CtpoeHue u xu3HeHHbIH 1wmkn Bupyca CIIN]a,
Oaxrepuodaray, «Permmkarus JTHK».

O6opynoBanue: wmojaenu-amuinkanuu «Yapoenne JIHK w  TpaHckpummmsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojaenb cTpykrypsl JJHK.

Tema S. PazMmHOKeHHe U MHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslil MK, WM )KU3HEHHBIA UK KIeTku. MHTepdaza u muto3. [lpoueccs,
npoTekaromue B uHTepdasze. Permmkamms — peakuuss marpuunoro cunreza JIHK.
Ctpoenue XpoMocoM. XpOMOCOMHBIA Ha0Op — KapuoTHI. J{UIIOWIHBIN W TalIOWIHBIN



XpOMOCOMHBIE Habopbl. XpoMatujel. lluTonornyeckrue OCHOBBI PA3MHOKEHUS U
WHJIUBUIYATEHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenue knerku — muto3. Ctaguu muto3a. [Ipoueccsl, mpoucxoasume Ha pa3HbIX
CTaUsIX MUTO3a. BUOIOTNYECKHT CMBICTT MUTO3A.

[Iporpammupyemast rudesnb KIETKH — allonTo3.

@®opmbl pa3sMHOKEHHMS OpraHu3MoB: Oecnoyioe M MmojioBoe. Buabsl Gecnosoro
Pa3MHOXKEHHUS:  JIeJICHUE  HAJABOE, IOYKOBAHME OJHO- U  MHOTOKIIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIJIOHHUPOBaHUE
OpPraHU3MOB, €r0 3HAUYCHUE JUISl CEIEKLIHH.

[TonoBo€ pa3MHOXKEHUE, €T0 OTJIMYHUS OT OECTOIOTO.

Metioz. Cragun wmeno3a. Ilpormeccel, mnpoucxojsdiiue Ha CTaausx Meio3a.
IToBenenne xpomocoMm B menose. Kpoccunrosep. buosormueckuii CMbICI U 3HAYCHUE
Meno3a.

["ametorene3 — mpouecc 00pa30BaHUs MOJIOBBIX KIETOK Yy >KMBOTHBIX. [lojoBble
JKeJe3bl: CEMEHHUKH U AMYHUKH. OOpa3oBaHUE U PAa3BUTHE MOJOBBIX KIETOK — I'aMeT
(cmepmaro3ouj, SIMIEKIIETKa) — CIepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHHUS
SHMIEKIETOK U criepMaTo30u10B. OmuionoTBopenue. IlapreHorenes.

WupuBunyanbHOE  pa3BUTHE (oHTOTEHE3). OMOpuOHaIbHOE pa3BuTHE
(aMmOpuorene3). Otambl 3MOPUOHAIBHOTO pPa3BUTHUA Yy IO3BOHOYHBIX IKUBOTHBIX:
npobneHue, racTpyiauus, opraHorenes. lloctamOpuonanbHOe pa3BuTHe. TuIbI
MOCTAMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HenpsaMoe (JInunHouHOoe). BiusgHue cpeapl Ha
pa3BHUTHE OPTaHU3MOB, (AKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 BETKOBOI'O PACTEHUsI: CTPOCHUE CEMEHH,
CTaJH Pa3BUTHSI.

JlemoHcTpanum:

Tabnaumet u  cxeMbl: «@DOpMBI  pa3MHOXKEHHS  OpraHU3MOBY»,  «JIBoitHOE
OIUIOZOTBOPEHUE y LBETKOBBIX PAacTeHUl», «BererarmBHOE pa3MHOKEHHE PACTCHUINY,
«Jlenenue knetku 6akrepuit», «CTpoeHHE MOJTOBBIX KIETOK», «CTpOEHUE XPOMOCOMBIY,
«Knerounei mukny, «Permnukamus JJTHK», «Murtos», «Meiiozy», «lIpamoe u Henpsimoe
pazButue», «l'ameroreHes y MIICKONUTAOIINX U YelnoBeka», «OCHOBHBIE CTaIuu
OHTOT'EHE3a.

O6opynoBaHue: MHUKPOCKOTI, MUKPOIIPENApaThI «CriepMaTo30upl
MJIEKOIIUTAIOIIErO», <«Sliuekierka Miekonurawoumero», «KapuokuHe3 B KIeTKax
KOpEIlIKa JIyKa», MarHuTHas MoJelb-aniuimkanusa «/lenenue xnetkw», moxens JHK,
Mojiesb MeTada3HOM XPOMOCOMBI.

JlabopaTopHbIe H NpaKTHYECKHE PadoThI:

Jlaboparopnas padora Ne 3. «HaGmrogeHne mMuTo3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlabopaTopnast padota Ne 4. «M3yueHHne CTpOEHHUs MOJOBBIX KIETOK HAa TOTOBBIX
MUKpOIpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. Mcropus pa3Butusa reHeTUKd. Posib nutonoruu u
SMOpHOJIOTUM B CTAaHOBJICHUM T€HETHKU. Bkiag poccHiCKMX U 3apyOeKHBIX YUYEHBIX B
pa3BUTHE TEHETHUKU. MeTOAbl TEeHETUKU (THUOPUIAOJOTHYECKUN, HUTOTCHETUYCCKUA,
MOJIEKYJISIpHO-TeHEeTHYeCKUii). (OCHOBHBIE TE€HETMYECKHE TOHATUA. | eHeThueckas
CHUMBOJIMKA, UCTIOIb3yeMasi B CXeMaX CKPEIIMBaHUM.



3aKOHOMEPHOCTH HACIEIOBAHMUS TPU3HAKOB, ycTaHOBieHHble [. MeHnaenem.
MonoruOpuaHoe CKpeuMBaHue. 3aKOH €IUHO00pa3us THOPUAOB MEPBOTO MOKOJICHUS.
[IpaBuino nomMuHHUpOBaHUA. 3aKOH pACHICIUICHUs] MPU3HAKOB. ['MIOTE3a YUCTOTHI raMer.
[TonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JAurubpuaHoe CKpelrBaHUe. 3aKOH HE3aBHCUMOTO HACJIeIOBaHUS MPHU3HAKOB.
[luroreHeTnyeckne  OCHOBBI ~ AUTHOPUIHOTO  CKpEIIMBAHUS.  AHAIW3UPYIOIIEE
ckpenBaHue. VCronb3oBaHWE aAHAIM3UPYIOIMIETO CKPEIIUBAHMUS JJISI  OINPEEIICHUS
T€HOTHUIIA OCOOMU.

CuermieHHOe HaclieJoBaHue Tpu3HakoB. Pabora T. Moprana mo CIEIUICHHOMY
HAaCJIeIOBaHUIO reHOB. HapyleHnue clenieHust TeHOB B pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpUs HACIEACTBEHHOCTH. | €eHETUUECKHUE KapThl.

I'enetuka mnomna. XpoMOCOMHOE OIpeaeieHue Tmojia. AYTOCOMbI U IOJIOBBIE
xpoMocoMmbl. ['omorameTHbie U rereporamMeTHeie opraiu3mMel. HacinegoBanue npu3Hakos,
CLIETUICHHBIX C MOJIOM.

N3meHunBoCTh. BUABI M3MEHYMBOCTHU: HEHACJIEACTBEHHAs U HacjleACcTBeHHas. Poib
Cpellbl B HEHACJIEJCTBEHHOW M3MEHUYMBOCTU. XapaKTEpUCTHUKA MOJIU(UKALIMOHHON
W3MEHYMBOCTH. BapuanmoHHbIA psAa M BapualMoHHas KpuBas. Hopma peakiuun
npu3Haka. KoanyecTBEeHHbIE M KQUECTBEHHBIE MTPU3HAKU U UX HOpMa peakiuu. CBOWCTBa
MOU(UKAITMOHHON N3MEHUYUBOCTH.

HacnencrBeHHass, WM  TCHOTHIWYECKAs, M3MCHUMBOCTL. KoMmOMHaTHUBHAs
M3MEHYUBOCTh. Mel03 U MOJ0BOW IpoLecc — OCHOBA KOMOMHATUBHON M3MEHYHBOCTH.
MyrarnnonHass HW3MEHUYHMBOCTh. Kiaccudukanumss MyTainuii: TeHHBIE, XPOMOCOMHEIE,
reHoMHele. Yacrota W NpPUYMHBI MyTaludid. MyrareHHele  (akTopbl. 3aKOH
TOMOJIOTHYECKHUX PSIIOB B HacieACTBeHHOM n3MenunBoctu H. M. BaBunosa.

BresnepHast HacneaCTBEHHOCTh U U3BMEHYHBOCTb.

I'eneruka yenoBeka. Kapuorum denoBexka. OCHOBHBIC METO/IbI TEHETUKH YETIOBEKA:
TeHEAIOTUYECKUN, OJM3HEIOBBIN, MUTOTCHETUYECKUN, OMOXUMHUYECKUH, MOJICKYISIPHO-
TeHETHYCCKUM. CoBpeMeHHOE OnpeJeeHHe FeHOTHUIA: MOJIHOT€HOMHOE
CEKBCHUPOBAHHWE, TE€HOTUIUPOBAHME, B TOM uucie ¢ nomoupto [IP-ananmu3a.
HacnencrBennsle 3a001€eBaHNs YeI0BEKA: T€HHbIE 00JIe3HH, O0JIE3HH C HACJIEICTBEHHOM
MPEIPACTIONOKEHHOCThIO, XPOMOCOMHBIE Ooisie3Hn. CoMaTrWyeckne W TeHEpaTHBHBIC
myTtaru. CTBOJOBBIC KIETKU. [IpwHIUIIBI 370poBOTO 00pasza >XKU3HU, JTHATHOCTHKH,
npopUIaKTUKM W JIEUYEHUS  TEHETHYEeCKUX  OoyiesHed. MeauKo-TeHeTHYeCKOe
KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKON N€HETUKU B MPEJOTBPAIICHUU U JICUCHUU
IeHETUYCCKUX 3a00JIeBaHMI YEIOBEKA.

JlemoHcTpanum:

IToptpetsr: I'. Mennens, T. Mopran, I'. ge ®pusz, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. U. BaBuios.

Tabnuubl 1 cxembl: «MOHOTHOPUAHOE CKpEIIMBAHME W €r0 LUTOrCHEeTHYeCKas
OCHOBa», «3aKOH pacCIICIUICHUS M €ro IUTOTCHETHYecKass OCHOBa», «3aKOH YHCTOTHI
ramer», «/urubpuaHoe ckpemniuBanue», «lluTomOrMYEeCKHEe OCHOBBI AWTHOPHUIHOTO
CKpeuBaHus», «Meno3», «B3anmMoaercTBUE allieIbHBIX TEHOBY, «I €HETUYECKHE KapThl
pacTeHul, KHUBOTHBIX M  4eyoBeka», «l'eHeTmka monay, «3aKOHOMEPHOCTH
HACJIEIOBAHUs, CLUEIUICHHOTO C MOJoM», «KapuoTumbl yenoBeka M KMBOTHBIX», «BuIbl
U3MEHUYUBOCTHY, «MoaudukanmmoHHass U3MEHUYUBOCTHY, «HacmemoBanwe pesyc-
bakropay, «['eHeTnka rpymnn KpoBu», «MyTallMOHHAS U3MEHUHUBOCTHY.



O6opynoBanue:  Moaenu-anmvkanun — «MoOHOrMOpUAHOE  CKpEIIMBaHHEY,
«Henonnoe nomuHupoBanuey, «lurudpuanoe ckpemuBanue», «llepekpéct xpomocom»,
MHUKpPOCKON W MHKponpenapar «Jlpo3zoduna» (Hopma, MyTanuu (OpMbl KpBUIBEB U
OKpacKH Teja), repoapuii «I" 0OpoX MOCEBHOM.

JlaGopaTopHble 1 NPpaKTH4YeCcKUe padoThI:

JlaGopatopnast pabGora No 5. «/3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPELIMBAHUS Y IPO30(UIbI HA TOTOBBIX MUKpOTIpENapaTax».

JlaGopaTopnast pabora Ne 6. «3yueHne MOIM(PUKAIUOHHOW H3MEHUYUBOCTH,
IIOCTPOEHNE BapUALIMOHHOIO PsiJia ¥ BApUALIMOHHOW KPUBO.

JlaGoparopnas pabora Ne 7. «AHanu3 MyTauuid y Jpo30(uiabl Ha TOTOBBIX
MUKpoIpenaparax».

[TpakTnueckas padora Ne 2. «CocTaBiieHHE U aHAIU3 POJOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexuust opranu3MmoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U Ipolecc. 3apokACHUE CEJICKINUU U TOMECTUKALUA. YUeHUE
H. . BaBwioBa o meHTpax MPOMCXOXACHUS M MHOTO0Opa3us KyJIbTYPHBIX PAaCTCHHU.
LleHTpbl IPOUCXOKACHHS TOMAIIHUX KUBOTHBIX. COPT, MOPOJ1a, IITAMM.

CoBpeMeHHbIE METOJbl CeNeKUUUu. MaccoBbli M WHAMBUIYAJIbHBIH OTOOPHI B
CEJIGKIIMM pacTeHUM M KUBOTHbIX. OlEHKa »JKcTepbepa. bINM3KOpPOACTBEHHOE
ckpemuBanue — nHOpuauHr. Yucras nuaug. CKpemuBaHue YUCTHIX JIMHUM. ['eTeposuc,
win rubpunHas cuia. HepoacrtBeHHoe ckpemuBanue — ayrOpuausr. OtaanéHHas
rubpuauzanus u e€ ycnexu. VICKycCTBEHHBIN MyTareHe3 M MOJIy4YeHUE NOJUIUIOUIOB.
JlocTHXKEHUS CEJIEKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buoTexHonorus Kak oTpacis NpOU3BOACTBA. |'€HHAs MH)KEHEepus. DTambl CO3JaHus
pekomounantHoil JIHK wu TtpaHcrennsix opranusmoB. Kiierounass uHxeHepus.
Kierounsle KynapTypbl. MHKPOKIOHAIBHOE pa3MHOKEHUE pacTeHuid. KinoHupoBanue
BBICOKOIIPOJIYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB. OKOJOTMYECKHE U
stryeckue npoonemsl. MO — reHeTndecku MOIUPUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpauuu:

IToptpetsr: H. Y. BaBunos, U. B. Muuypum, I'. /1. Kapneuenko, M. @. lBaHOB.

Tabnuiel u cxembl: KapTa «L{eHTpbl MPOUCX0KACHUS K MHOTOO0Pa3Hs KyJIbTYPHBIX
pactenuit», «llopoasl JOMalIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTEHHII»,
«Otnanénnas rubpuausanusa», «Padoter akagemuka M. @. MBanoBay, «llonumionaus»,
«O0bexThl  OmorexHosorun»,  «Kierounele  KylnbTypbl U KIOHUPOBaHUEY,
«KoHCTpyHpOBaHHE U IIEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJSKUA IJIOJIOB U KOPHEIUIOAOB JUKHUX (OPM M KYJIBTYPHBIX
COPTOB pacTeHuil, repodapuil «CenbCKOX035HCTBEHHbBIE PACTEHUS.

JlabopaTopHbIe H NpaKTHYECKHE PadoThbI:

Okckypeust «OCHOBHBIE METOJBI U JOCTHKECHHSI CEJIEKIIMA PACTEHUM M KUBOTHBIX
(Ha CENeKUMOHHYIO CTaHLMIO, MJIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIA y4acTOK, B
TEIUINYHOE XO3sICTBO, 1Ta00OPaTOPHIO arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI'PAMMBI 11O BUOJIOT' NN
HA BA30BOM YPOBHE CPE/ITHEI'O OBIIIEI'O OBPA30OBAHUA

Cornacno ®I'OC COO, ycraHaBnuBaroTcs TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
oOydJaromuMucst  MporpaMM  CpeaHero  o0miero  oOpa3oBaHMSs:  JIMYHOCTHBIM,
METaIpPeIMETHBIM U ITPEAMETHBIM.

JIMYHOCTHBIE PE3VYJIBTATHI



B cTpykType JHMYHOCTHBIX pE3yJIbTaTOB OCBOEHMs Impeamera «buonorus»
BBIIEJIEHBl CIIEYIOIIME COCTABJISIONIME: OCO3HaHHE OOYYaIOIIMMUCS POCCUNUCKOMN
FPAKJIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH M
CaMOOIIpeIeJICHUIO, HAIUYMe MOTUBAIMKA K OOYYEHHIO OMOJIOTHH, IIeJICHANpaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKJIEHUN JUYHOCTH HAa OCHOBE KIIOUEBBIX LEHHOCTEH U
HCTOPUYECKUX TPATUIMI pa3BUTHS OMOJIOTMYECKOrO 3HAHUS, TOTOBHOCTh U CHOCOOHOCTh
00yyYaromuxcsi PyKOBOJCTBOBATBCS B CBOEH JEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMH, TMPUCYIIUMHU CHUCTeME OHOJIOTHYECKOro oOpa3oBaHUs, HaIWIUE
HKOJIOTMYECKOTO TMPABOCO3HAHMS, CIOCOOHOCTH CTaBUTh LIENU M CTPOUTH KU3HEHHBIC
TUTaHBI.

JluuHOCTHBIE pe3yNbTaThl OCBOCHMS mnpeamera «buonmorus» JOCTUTAIOTCA B
€MHCTBE Y4eOHOM 1 BOCIUTATEIBHOMN JESTEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU
POCCUICKMMH  COLUMOKYJIBTYPHBIMU, HCTOPUYECKMMH U JIYXOBHO-HPABCTBEHHBIMH
HEHHOCTSMM, TPUHATBIMHU B OOLIECTBE TMpaBWJIaMHd U HOPMaMU TIOBEJEHUS W
CHOCOOCTBYIOT IPOIIECCAM CaMOIIO3HAHUS, CAMOBOCIIUTAHUSI U CAMOPa3BUTHS, Pa3BUTUS
BHYTPEHHEH MO3UIIMHU JIMYHOCTH, NMATPUOTU3MA, YBAXKEHUS K 3aKOHY U MPABOIMOPSIIKY,
YeJIOBEKY TPY/a U CTapilieMy MOKOJICHUIO, B3AUMHOIO YBaXEHHsI, O€pEKHOT0 OTHOIICHUS
K KyJbTYpPHOMY HAcJIEIMI0 W TPaJuIMsSIM MHOTOHAIlMOHAJIBHOTO Hapoaa Poccuiickoii
®denepanuu, MPUPOIE U OKPYKaIOIIEH cpeie.

JInuHOCTHBIE pe3yabTaThl OCBOEHHUs Yy4eOHOro mnpenMera «bHONOTHsS» IOHKHBI
oTpakaTb ~ TOTOBHOCTb U  CIIOCOOHOCTh  OOYy4aroUIUXCsl ~ PYKOBOJACTBOBATHCA
chOpMUPOBAaHHOW  BHYTPEHHEH  MO3MIMENH  JIMYHOCTH, CHUCTEMOW  IIEHHOCTHBIX
OpHUEHTAIINH, MO3UTUBHBIX BHYTPEHHUX YOEKICHHIA, COOTBETCTBYIOIINX TPATUIIHOHHBIM
LEHHOCTAM POCCHUHCKOro oOOIIecTBa, pacllUpeHUe JKU3HEHHOIO OIMblTa M OMbITa
NESITENbHOCTH B TpOIECCe pealn3allid OCHOBHBIX HAlpaBlIEHWH BOCHUTATEIbHON
NEeSTEIbHOCTH, B TOM UKCJIE B YaCTU:

1) rpaKIaHCKOT0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh TPAXKJIAHCKOW MO3UIMHU 00ydYarolmerocs Kak aKTHUBHOTO U
OTBETCTBEHHOI'O WIEHA POCCUUCKOI0 OOLIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX TPaB U OOS3aHHOCTEH, YBa)KEHHE 3aKOHA W
MIPABOIIOPSI/IKA;

TOTOBHOCTh K COBMECTHOUM TBOPYECKON MAESTEIbHOCTH MPU CO3AAHUM YYEOHBIX
IPOEKTOB, pElIeHUH Y4eOHBIX M MMO3HABATENbHBIX 3a]a4, BHIMOTHEHUU OMOJIOTHMYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCThH ONPENENsATh COOCTBEHHYIO MO3UIIMIO MO OTHOLIEHHUIO K SIBICHUSM
COBPEMEHHOM JKU3HU U OOBSICHATH €€;

YMEHHE VYUYWUTHIBATH B CBOUX JEHCTBUSX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJCHCTBUS JIOJCM C pa3HbIMU YOEKICHUSIMHU, KYIbTYPHBIMH IIEHHOCTAMH U
COLIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B MPOIIECCE COBMECTHOT'O BBITIOJHEHUS YYEOHBIX,
MO3HABATENIbHBIX M MCCIIEIOBATEIbCKUX 3a7a4, YBAXKUTEIBHOIO OTHOIIEHUS K MHEHHUIO
OIIIOHEHTOB NPH 00CYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO CO/AEPIKAHUS;

TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOM IEATENBHOCTH;

2) NaTPHOTHYECKOr0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTh POCCHICKON TPaXTAHCKOW MACHTUYHOCTH, NATPUOTH3MA,
yBaXKEHHUSA K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PonuHol, ropaoctu 3a



CBOM Kpal, cBOW PoauHy, CBOM A3BIK M KYJIbTYypy, HIpPOLUIOE M HACTOSIIEE
MHOTI'OHAIIMOHAJIBHOIO Hapoaa Poccuwn;

LIEHHOCTHOE OTHOILIEHHE K NPUPOJHOMY HACIEAUI0O M MaMITHUKAM MPUPOJBI,
JNOCTIKEHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIOCOOHOCTh OILICHMBATh BKJIaJ POCCUMCKUX YYEHBIX B CTAHOBJIECHHE U pPa3BUTHE
OMOJIOrMM, TOHUMAaHUs 3HA4YE€HHs] OMOJOTMU B MO3HAHMM 3aKOHOB IMPHUPOAbI, B KU3HU
YeJI0BeKa U COBPEMEHHOI0 00IIeCTBa;

uaeiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyKeHHI0O U 3ammre OredecTsa,
OTBETCTBEHHOCTbH 32 €ro Cyab0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHUE AYXOBHBIX LICHHOCTEN POCCUUCKOT0 HApOa;

Cc(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOT'O TIOBE/ICHUS;

CIIOCOOHOCTh OLIEHHMBAaTh CHUTYallMI0 M TNPUHUMATh OCO3HAHHBIE pEIIEHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOMM pPOJMTENSM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOT'O MPUHATHUS IIEHHOCTEW CEMENHOW XU3HH B COOTBETCTBUU C TPAAULUSIMHU
HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCIMTAHUSA:

ACTETMYECKOE OTHOIIEHHE K MHUpPY, BKIIOYas O3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOILICHHUI];

MMOHUMAaHUE SMOLMOHATBHOTO BO3IEUCTBUS AKUBOM MPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CAaMOBBIP@&XKEHHIO B pPa3HbIX BHUJIAX MCKYCCTBA, CTPEMIJICHUE
MPOSBIIATH KAUY€CTBA TBOPUYECKOM JINYHOCTH;

S) ¢usuyeckoro BocnuTaHUSA, (POPMHPOBAHUSA KYJLTYPbI 3A0POBbS H
IMOLMOHAJIBLHOIO 0J1aTOMOJTY M

NOHMMaHUE W peanu3anus 370pOBOTO U 0e30macHOro obpasa >KU3HH (310pOBOE
NUTaHWe, COONIOJICHHE THTMEHWYEeCKUX MpaBWJI U HOPM, COAJaHCUPOBAHHBIA PEKUM
3aHATHIA U OT/AbIXA, PETyJsipHas (pU3MUecKasi aKTUBHOCTD), OEPEKHOr0, OTBETCTBEHHOTO
M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY M TICUXHYECKOMY
3JI0pOBBIO;

MOHUMAaHHE LEHHOCTH MPaBWI WHIUBUIYAIBHOTO M KOJJIEKTUBHOTO 0€30MacHOro
NOBEJECHUS B CUTYallUsX, YTPOXKAIOLINX 3I0POBbIO U KU3HU JIFOEH;

OCO3HAaHUE TMOCJIEICTBUM M HENPUITHS BpEAHBIX MPUBBIUEK (ynoTpeOaeHHs
QJIKOT0JIs1, HAPKOTUKOB, KypeHHUs!);

6) Tpya10BOro0 BOCIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYIOTI0O0HUE;

TOTOBHOCTb K aKTHUBHOM JEATENIbHOCTH TEXHOJOIMYECKOM M  COLMaIbHOM
HaIpPaBJIEHHOCTH, CHOCOOHOCTh HWHUIMUPOBATH, IUJIAHUPOBATH M CAMOCTOSITENHHO
BBITNIOJIHATH TAKYIO JI€ATEIIBHOCTD;

UHTEpEC K pa3IndyHbBIM cdepaM MpodecCHoHaNbHON JEATEIbHOCTH, YMEHHE
CoBepIIaTh OCO3HAHHBIN BHIOOP Oymymieil mpodeccur U pearn3oBbBIBATH COOCTBEHHBIC
KU3HEHHBIC IJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO U caMOOOpa30BaHUIO HA MPOTSKEHUU
BCEM KU3HU,

7) 3K0JI0rM4€eCKOro BOCIIUTAHUS:



AKOJIOTHYECKH II€JIeCO00pa3HOe OTHOIICHUE K MPUPOJAE KaK UCTOYHUKY JKU3HU HA
3emJie, OCHOBE €€ CyIlIeCTBOBAHU;

MOBBIIIIEHUE  YPOBHS  DKOJIOTMUECKOW  KYJIBTYphl: NPUOOpETEHHE  OIbITa
IUTAHUPOBAHUS MOCTYNKOB M OLEHKH MX BO3MOXHBIX IOCIEICTBHUI UIsI OKPYXKaIOIIE it
Cpenpbl;

OCO3HaHHE TI00AIbHOTO XapaKTepa KOJOTUUYECKUX MPOOJIeM U MyTeH X pelIeHus;

CIIOCOOHOCTh MCIOJIB30BaTh MpUOOpEeTaeMble MPU H3YYCHUU OHOJOTUU 3HAHHS U
YMEHUsI TPU PEIIeHUU MPOOIEM, CBS3aHHBIX C PAIIMOHAIBHBIM MPUPOIONOIH30BAHUEM
(cobmroieHne mpaBuJl MOBEICHUS B MIPUPO/IE, HAIIPABICHHBIX Ha COXpPaHEHHUE PAaBHOBECHS
B DKOCHCTEMAaX, OXPaHy BUJOB, SKOCUCTEM, OUOCHEPHI);

AKTUBHOE HENPUATHE ICHUCTBUM, NPUHOCAIIMX BpPEJ OKPYKAIOWIEH MNPUPOIHOU
cpele, yMEHHE NPOTHO3UPOBATH HEOIATONMPHUSTHBIE HSKOJOTUYECKUE TTOCIE/ICTBUS
IPEANPUHUMAEMBIX IEUCTBUI U NPEAOTBPAILATh UX;

HaJU4Me pPa3BUTOrO DHKOJOTMYECKOTO MBIIUIEHUS, AKOJOTHUYECKON KYIbTYpHI,
OMbITa JIEATEIIBHOCTA JKOJIOTMYECKON HAMpPaBIC€HHOCTH, YMEHUS PYKOBOICTBOBATHCS
MMHU B TIO3HaBaTelbHOW, KOMMYHHKATUBHOW M COLIMAJIBHOW MPaKTUKE, TOTOBHOCTH K
YYacCTHIO B MPAKTUYECKOM AESITEIBHOCTH 3KOJIOTHMYECKON HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKM M OOIIECTBEHHOW NPAKTUKH, OCHOBAHHOTO Ha JUAJIOre KYIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE SA3BIKOBOM M YHUTATENICKOM KYJIbTYpbl Kak CpEICTBa
B3aUMOJICUCTBUS MEX1y JIFOJbMU U MTO3HAHUS MUPA;

MOHMMaHUe chnenuuKd OHOJOTUM KaK HayKd, OCO3HaHuA €€ poiau B
(hopMHUPOBAaHUHU  PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM  IEJIOCTHOTO
NpeICTaBICHHS 00 OKPY)KArOIIeM MUPE KaK O €IMHCTBE MPHUPOIbI, UeTOBEKa U OOIIECTBa,
B TIO3HAHUM TMPHUPOJHBIX 3aKOHOMEPHOCTEH W pEHICHUH MpoOIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTMM JUIsli COBPEMEHHOW IMBWJIM3AIINM:
o0OecrieueHrsi HOBOTO ypPOBHS Pa3BUTHS MEIUIIMHBI, CO3/JaHHE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peliaTh PEeCypCHbIE MPOOJIEMBI Pa3BUTHS YEIOBEUYECTBA,
NOHMCKAa TyTeW BBIXOJIA W3 TIJIOOAIBHBIX HKOJIOTMYECKHX TMpolieM u obecredeHus
nepexoga K YCTOWYMBOMY Pa3BUTHUIO, PAlMOHAIBHOMY HCIOJIB30BAHUIO IPUPOIHBIX
pecypcoB 1 (POPMUPOBAHUIO HOBBIX CTAHJAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYCHUH OHUOJIOTMYECKHX 3HAHUW B LEISAX MOBBIIICHUS
oOmieil KynbTyphl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIIMOHATIBHOW  TpaMOTHOCTH  oOywaromuxcs, (GopmMupyeMoil mnpu  U3yYEHUHU
Oouosoruu,

MOHUMAHUE CYIIHOCTH METOJOB TO3HAHUSA, HCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh IMOJIy4aeMble 3HAHUS JJIs aHadu3a U OOBSCHEHUS
SIBJICHUI OKpPYXAIOIIer0 MUpa U MPOUCXOJAIIMX B HEM HM3MEHEHUM, YMEHUE JenaTh
00OCHOBAaHHBIE 3aKIIOYCHHs] HA OCHOBE HAyYHBIX (DAaKTOB M HUMEIONIUXCS JAHHBIX C
LIEJIBIO MOTYyYEHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITETTFHO UCIOJIH30BATh OMOJIOTUYECKUE 3HAHUS JJI PElICHUs
po0JIeM B pealbHbIX KU3HEHHBIX CUTYaAHSIX;

OCO3HaHME IIEHHOCTH HAYYHOU JAESTEIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
MIPOEKTHYIO M UCCIIEA0BATEIBCKYIO IEATEIIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh U CIIOCOOHOCTH K HENMPEPHIBHOMY OOpa30BaHMIO W CaMOOOpa30BAHMUIO,
K aKTUBHOMY TIOJTyYEHHUIO HOBBIX 3HAHHUH MO OWOJIOTHH B COOTBETCTBUH C KU3HCHHBIMU
OTPEOHOCTSAMH.

METAINIPEJIMETHBIE PE3YJIbTATbDI

MeTtanpeamMeTHbie pe3ylbTaThl  OCBOCHHSI ydeOHoro mpeamera «buomorus»
BKJIFOYAIOT:  3HA4YMMble  JUIsi  (OPMHPOBAHMSI ~ MHUPOBO33PCHHS  OOyUJaIONIUXCS
MEXIUCUUIUTMHAPHBIE  (MEXIpPEAMETHbIE) OOIeHaAyYHbIE TOHSATHS, OTpPaXKAIOIIUE
IIEJIOCTHOCTh HAYYHOUW KapTHUHBI MUPA U CIIeM(PUKY METOJ0B MO3HAHUS, UCTIONh3YEMBIX
B CCTCCTBCHHBIX Haykax (BEIIECTBO, DHEPTHUs, SBJCHHE, IMPOILECC, CHUCTEMa, HayYHBIH
dakT, TPWHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHUsSA, HCCICIOBaHUE,
HaOII0IeHNe, N3MEPEHHE, SKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHBIE YICOHbBIE NEUCTBUS

(mo3HaBaTeNbHEIE, KOMM YHUKaTUBHBIE, PETYJISITUBHBIE), o0ecreunBarone
dbopmupoBanre (QYHKIMOHAIBHOW TIPaMOTHOCTH W  COLMAIbHOM  KOMIETEHIMH
oOyJaromuxcs, CIIOCOOHOCTH o0y4aromuxcs HCIIOJIb30BaTh OCBOEHHBIE

MEXAMCLUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS W YHHUBEPCAJIbHBIE Yy4YEOHbIE
JIEWCTBUS B IO3HABATEIIBHOM U COLUAIBHOMN MPAKTHKE.

MeranpenmeTHsle  pe3yibTaThl  OCBOGHMS IPOrpaMMBbl  CpelHEro  oOIIero
00pa30BaHUs AOJKHBI OTPAXKATh:

OgJiaieHHe yHHBeEPCATbHBIMHU Y4eOHBIMH MO3HABATEIbHBIMH ACHICTBUAMM:

1) 6a3oBbIe JOrHYeCKHUe TelCTBHA:

CaMOCTOSITEIBHO (OPMYIHPOBATh U aKTyaJU3UpPOBaATh MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOpPOHHE;

WCIIOJIb30BaTh IIPM OCBOECHMH 3HAHUI MPUEMBI JIOTMUECKOIO0 MBIIUICHHS (aHAIu3a,
CUHTE3a, CPaBHEHUS, Kilaccu(puKaluy, o000IEHus ), paCKPbIBaTh CMBICT OMOJIOTUYECKUX
MOHATUHN (BBIACNATh MX XapaKTepHble NpPU3HAKM, YCTAHABIMBATh CBA3U C APYTUMU
MOHSTHUSIMHU);

OIIPEIENATh LEIHN NEATEIBHOCTH, 3a1aBasi IapaMeTpbl U KPUTEPUU UX JTOCTUKEHUS,
COOTHOCHUTB PE3YNBTAThI IEATEIIBHOCTHU C MOCTABJICHHBIMU LIETISIMH;

MCIIOJIb30BAaTh OMOJIOTUYECKUE MOHATHUS 1151 00bsCHEHUS (DAKTOB U SABJICHHM XKHUBON
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXKIEHUSA (MHAYKTUBHBIE, AECIYKTUBHBIE, 10 aHAJIIOTHH),
BBIBJIATh 3aKOHOMEPHOCTM UM IIPOTHBOpPEYMs B PAacCMaTpPUBAEMBIX  SBIICHUSX,
(opMyIUpPOBaTh BHIBO/IbI M 3aKITIOUEHMUS;

IIPUMEHATh CXEMHO-MOJECIIBHBIE CPEICTBA I IPEACTABICHUS CYIIECTBEHHBIX
CBSA3€l U OTHOLIEHWI B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a TaKKe IMPOTUBOPEUUH
Pa3HOro poja, BBISBIECHHBIX B PAa3JIMYHbIX HH(POPMAILIMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUIAaH pEUIEHUS MNpoOJeMbl C Y4ETOM aHaIM3a HUMEIOIIHUXCS
MaTepHaJIbHBIX U HEMATEPHUAIIBHBIX PECYPCOB;

BHOCUTHb KOPPEKTUBBI B JIE€ATEIIBHOCTh, OLICHUBATh COOTBETCTBHE pPE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM NEATEIBHOCTH;

KOOPJMHUPOBATh M BBINOJHATH Pa0bOTy B YCIOBHUSX PEAbHOTO, BUPTYAJIBHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIEHUE MPU PELLICHUHU KU3HEHHBIX MIPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKUE el CTBUS:

BJAJIETh HABBIKAMH y4€OHO-HCCIIEIOBATENbCKOM W TPOEKTHOM JesTeNbHOCTH,

HaBBIKAMHU Pa3pelIeHHs MpoOsieM, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY



MOMCKY METOJOB pEIICHUs MPAKTHYECKHUX 3a/ay, NPUMEHEHHIO Pa3IUYHbIX METOJIOB
MO3HAHUS;

HCIIOJIb30BaTh PA3IMYHbIC BUJIBI JESATEIBHOCTH IO MOJYYSHUIO HOBOTO 3HAHMUS, €TO
UHTEPIIpEeTaINK, TPEOOPA30BAHUIO U TIPUMEHEHHUIO B YYEOHBIX CUTYAIUsIX, B TOM YHUCIIE
MIPU CO3JJaHUU YUEOHBIX U COI[MANbHBIX MPOEKTOB;

dbopMHUpPOBAaTh HAYYHBIM THUIl MBIIUICHUS, BIAJCTh HAYYHON TEPMHHOJOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOAAMMU;

CTaBUTh U  (popMynupoBaTh COOCTBEHHbIE 3aJaud B  00pa3oBaTeIbHOU
NeSITENIbHOCTH U dKU3HEHHBIX CUTYalUsIX;

BBISIBJISITh IPUYMHHO-CJIEICTBEHHbBIE CBSI3M U aKTyaJIM3UPOBATh 3aJa4y, BbIJIBUTaTh
TUNOTE3Y €€ pelieHus, HAXOAUTh apryMEHTHI Ui J10Ka3aTEeNbCTBA CBOMX YTBEPKACHMIM,
3a/1aBaTh MapaMeTpPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJYYEHHBbIE B XOJ€ DPEIICHUs 3a7aud Pe3yJbTaThbl, KPUTHUECKH
OLICHHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATH IPUOOPETEHHBIN ONBIT;

OCYILECTBIIATD LI€JIEHANPABIECHHBIN MOUCK MEPEHOCA CPEACTB U CIIOCOOOB IEUCTBUSA
B IPO(heCCHOHANIBHYIO CpeNy;

YMETh T[EPEHOCHUTh 3HAHUS B TII03HABATEIbHYI0O U TPAKTHUECKYyI0 o0sactu
KU3HEACSITEIIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJIEH, MIpeJlaraTh OPUTMHAJIbHbIE TIOJX0/Ibl U PEIIEHUs, CTABUTh
poOJIeMBI U 33/1a4H, JIOMYCKAIONIUE allbTePHATUBHBIC PEIIICHHUS.

3) padora ¢ uHpopManuei:

OPUEHTHPOBATLCS B PA3JIMYHBIX HCTOYHMKAX HHpopmanuu (TekcTe yueOHOro
MocoOMsl, HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJOTUYECKUX CIOBapAX U CIPAaBOUYHHKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHATM3UPOBATh HHPOPMAIIUIO PA3TUIHBIX
BUZOB U (OpPM TMpeACTaBICHHSA, KPUTHUYECKH OIICHWBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTbD;

bopMynHpOBaTh 3aNpPOCHl U MPUMEHSTH Pa3IMYHbIe METOJIbI MIPU MOUCKE U 0TOOpe
O6uonorudeckoi nHMGopMaIK, HEOOXOIMMOM JIJIsl BBEITIOHEHUS yIeOHBIX 3a]1a4;

npuoOpeTaTh  OMBIT  MCIOJIB30BaHUS  HMH(DPOPMAMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUI, COBEPIIEHCTBOBATh KYJIbTYPY AaKTUBHOI'O HCIOJb30BAaHUS PA3NTUYHBIX
MIOUCKOBBIX CHCTEM;

CaMOCTOSITEIBHO BBIOMpPATh ONTUMAIBHYIO (OPMY MPEACTABICHUS OMOJIOTUYECKOMN
uH(popMalnu (cXeMbl, rpauKH, JuarpaMMbl, TaOJIULbI, PUCYHKH U JIPYTOE);

WCIIOJIb30BAaTh HAYYHBIN SI3bIK B KAYECTBE CPEJICTBA MPH paboTe ¢ OMOIOTHMYECKOM
uHpopMaluen: NPUMEHATh XUMHUYECKHe, (U3MuecKkue M MaTeMaTHYeCKHe 3HAKU U
CUMBOJIBI, (hopMyIibl, aO0peBUATYPY, HOMEHKIATYPY, UCIOIB30BaTh U MPEOOPa30BHIBATH
3HaKOBO-CUMBOJIMYECKHE CPECTBA HATIISAHOCTH;

BJIAJICTh HABBIKAMHU DPACIIO3HABAHUS M 3alUTHl WH(OpMaImu, WHOOPMAIMOHHOMN
0€30MacHOCTH JTUYHOCTH.

OgiaieHHe yHHBepPCAIbHBIMH KOMMYHUKATUBHBIMHU /1€ CTBUSIMU:

1) odmeHue:

OCYILIECTBIISATh KOMMYHHUKAIIMK BO BceX cdepax >KU3HH, aKTUBHO Yy4acTBOBATHh B
JIMaJore WIHM AUCKYCCHH IO CYHIECTBY 00CYXIaeMoil TeMbl (yMEHHUE 3a/1aBaTh BOIMIPOCHI,
BBICKA3bIBaTh CYKJACHUS OTHOCHUTENIBHO BBINOJIHEHUS MpeAiaraeMoi 3aauu, YUYUThIBaTh
MHTEPECHl U COTJIACOBAHHOCTD MO3ULIMHN APYTUX YYACTHUKOB JUAJIOTa WU IUCKYCCUN);



pacrio3HaBaThb  HEBEpOaJbHbIE CpEJICTBAa  OOIICHMs, [OHUMATh 3HA4YCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CUTYallUi, YMETb
CMSTYaTh KOH(QIMKTHI U BECTU MIEPETOBOPHI;

BIQJIETh PA3NUYHBIMU CrOcOOaMHu OOIIEHUS W B3aUMOJCHCTBHS, TMOHUMATh
HaMEpEeHMsI IPYTUX JIIOAEH, NPOsBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHHMKY U B
KOppeKTHOM opMe (popMyTupoBaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO M JIOTMUHO M3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM S3BIKOBBIX
CPEACTB.

2) COBMeCTHAs 1eSITeIbHOCTh:

MOHUMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAaHAHON U UHIAUBUAYaTbHOU pabOThHI
NIpU peleHr OMOJIOTHYECKOi MpoOieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPHUMEHEHHUS
TPYNIOBBIX POPM B3aUMOJICHCTBHS MPH PEIICHUH YueOHOW 3a1a4H;

BBIOUpATh TEMATUKY M METOJ(bl COBMECTHBIX JIEUCTBUMN C yUETOM OOLIUX UHTEPECOB
Y BO3MOYKHOCTEH Ka)KJIOTO WICHA KOJJIEKTUBA;

IPUHUMATD LEJIN COBMECTHOM JEATENBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBUSA MO €€ JOCTUKEHHIO: COCTABIIATH IUIaH JCUCTBUM, PACIPEACIISATh PO C YIETOM
MHEHHUI Y4aCTHUKOB, 00CYXAATh pe3yIbTaThl COBMECTHOU PabOTHI;

OLICHMBATh KayeCTBO CBOEro BKJIAaJa U Ka)XJOro0 y4aCTHHKA KOMaHJbl B OOIIMIA
pe3yabTar no pa3pabOTaHHBIM KPUTEPUSIM;

npeyiaraTb  HOBbIE  NIPOEKTHI, OLIEHMBaTh HUAEM C TO3ULUUU  HOBU3HBI,
OPUTHMHAIILHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh IO3UTUBHOE CTPATETMUECKOE MOBEJICHUE B PA3NMYHBIX CUTYAIUSX,
IPOSIBIISITH TBOPUYECTBO M BOOOpakeHUe, ObITh MHUIIUATUBHBIM.

OBiaseHue yHUBEPCAJIbHBIMH PeryJSITHBHBIMM /Ie/iCTBUSIMU:

1) camoopranu3amnusi:

UCTOJIb30BaTh OMOJOTMYECKHUE 3HAHUS JUISL BBISIBICHUS MPOOJIEM M MX PELICHHS B
KU3HEHHBIX U YYCOHBIX CUTYAIUSIX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKHUX 3HAHUH 1I€JIEBbIE U CMBICIOBBIE YCTAHOBKU B
CBOMX JCUCTBHSIX M MOCTYIKaxX MO OTHOIICHUIO K >KMBOW MPHUPOJE, CBOEMY 3J0POBbIO U
3JI0pPOBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO ~ OCYHIECTBIISITh  [IO3HABATEIbHYIO  JCSTEIBHOCTh, BBISBISATH
npoOsieMbl, CTaBUTh W (QOPMYIUPOBATH COOCTBEHHBIE 3aJlayd B 0Opa30BaTENbHOM
NESATEIbHOCTU U )KM3HEHHBIX CUTYALUsX;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH PEUICHUsS] MPOOJIEMBI C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLIUsM;

pacmupsTh paMKH y4eOHOTO MIpeIMETa Ha OCHOBE JIMUHBIX MPEANOYTSHUI;

JIeNIaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO M TPOSIBICHUIO INIHPOKOU SPYIAMIIMHM B Pa3HBIX
oOnacTsiX 3HAHUHW, TOCTOSHHO TIOBBINIATh CBOM 00pa3oBaTENbHBIM W KYJIbTYPHBIH
YPOBEHB.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTD,
OLIEHHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;



BJIaJICTh HABBIKAMH I[1O3HABATEIBHOW pPEQIIEKCMM KaK OCO3HAHMS COBEpPILAEMBbIX
JNEUCTBUA W MBICIHUTEIBHBIX NPOLECCOB, UX PE3YyJIbTATOB M OCHOBAaHWM, HCIIOJIB30BATH
npuémsl pedaekcun 11t OUEHKU CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELICHUS 110 UX CHUKEHUIO;

OPUHUMATh MOTHBBI M apryMEHThl JpYIMX T[pU aHalu3€ pPe3yJIbTaTOB
NESATEIBbHOCTH;

3) npuHsiTHE Ce0sI U IPYTUX:

NpUHUMATh ce0sl, MOHUMasi CBOM HEJOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHBBI M apryMEHThl JpYrMX T[IpU aHaju3e pe3yJbTaToB
NESATEIBbHOCTH;

IpHU3HABaTh CBOE MPABO U MPABO APYTUX Ha OLIMOKU;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP € MO3ULUU APYTOTO YEJTOBEKA.

NPEAMETHBIE PE3YJIBTATbBI

[TpenmetHble pe3ynabTaTthl ocBoeHus nporpammbl COO mo 6uosiorun Ha 6a30BOM
YPOBHE BKIIOYAIOT crenuduueckue aias ydeOHoro mpeamera «buonorus» HaydHbIE
3HaHUSA, YMEHUS M CHOCOOBl JEHCTBUH IO OCBOEHHUIO, HWHTEpHpeTaluud |
npeoOpa3oBaHUI0 3HAHUM, BHJBl JESITEIBHOCTH 10 TOJIYYEHHMIO HOBOTO 3HAHUS MU
OPUMEHEHHUIO 3HAaHUM B pa3IMYHBIX Y4YEOHBIX CUTYyallUsAX, a TaKkKe B pPEaJbHBIX
KU3HEHHBIX CHUTyalUsiX, CBSI3aHHBIX C Ouwosorueil. B mnporpamme mnpeameTHble
pe3yabTaThl MPECTaBICHbI M0 TOJ1aM 00y4eHHUS.

[IpenMeTHbIe pe3yabTaThl OCBOeHUs yueOHoro npeamera «buonorus» ¢ 10 kaacce
JOJKHBI OTPaXKaTh:

C(OPMHPOBAHHOCTh 3HAHUNH O MECT€ U POJM OHUOJIOTUM B CHUCTEME HAYyYHOIO
3HAaHUS €CTECTBEHHBIX HayK, B (OPMHpPOBAHMM COBPEMEHHON €CTEeCTBEHHO-HAYyYHOU
KapTUHBl MHpPa M HAy4YHOIO MHUPOBO33pPEHHUS, O BKJIAJAE POCCUHUCKUX M 3apyOeixHBIX
y4EHBIX-O0MOJIOTOB B pa3BUTHE OMOJOTUH, (YHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEeKa IS
pEeLIeHNs )KU3HEHHBIX 33/1a4;

YMEHHUE pPaCKpBIBaTh COJEpKAHWE OHOJIOTMYECKHUX TEPMUHOB U TIOHSITHM: >KU3HB,
KJIeTKa, OpraHu3M, MeTaboiau3M (0OMEeH BEIIeCTB M MpeBpalleHre YHEPruH), FTOMEOCTas
(camoperynauMs), ypOBHEBas OpraHM3allMsl KUBBIX CHCTEM, CAaMOBOCIIPOM3BEIECHHE
(penpoaykuus ), HacAeACTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE;

YMEHHE u3Jaratb  OHONOrMYecKkue Teopuu  (KJIEeTOYHas, XPOMOCOMHas,
MyTalMOHHasl, LEHTpalbHas JorMa MOJIEKYJIIpHON Onosiorun), 3akonsl (I'. Menpnens, T.
Moprana, H. 1. BaBunoBa) u ydeHus (0 LIEHTpaX MHOrooOpasuss U MPOUCXOKICHUS
KyJabTypHbIX pacteHuit H. . BaBuioBa), onpenensiTb rpaHUIbl UX NPUMEHHUMOCTH K
KUBBIM CHCTEMaM;

YMEHHE BIAJETh METOJaMH HAy4yHOro IO3HaHMA B OMOJIOTHU: HAOIIOAECHUE U
OMHCaHUE JKUBBIX CHCTEM, IIPOLECCOB U SBJIECHUH, OpraHu3alus M NPOBEICHHUE
OMOJIOTMYECKOTO HKCIEPUMEHTA, BBIJBUKEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH
MEXIYy HCCIEAYeMbIMH BEJIMYMHAMH, OOBSICHEHHME TIIOJIYYEHHBIX  Ppe3yJbTaToB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHATUH, TEOPUH M 3aKOHOB, YMEHHUE JEJaTh BBIBOJBI Ha
OCHOBAHUU IOJIYYEHHBIX PE3YJIBTATOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE NPU3HAKA BHPYCOB, KIETOK MPOKApUOT U
9YKapuOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOLIECCOB:
oOMEHa BELIECTB M TMPEBPALICHHsS SHEPTrUU B KIETKE, (POTOCHHTE3a, MIIACTHYECKOTO H
SHEPTeTUYECKOr0  OOMEHa, XEeMOCHHTe3a, MHTO03a, Melo03a, OIUIOJOTBOPEHHUS,
Pa3MHOXKEHHS, UHIUBUYATLHOTO Pa3BUTHUSL OpraHu3Ma (OHTOTeHE3);



YMEHHE TPHUMEHITh NOJIyYeHHBbIE 3HAHUSA Ui OOBSICHEHUS OMOJOTHYECKUX
TIPOIIECCOB U SIBJICHUM, ISl IPUHATHS MMPAKTUUECKUAX PEIICHU B TIOBCEAHEBHOM KU3HHU C
1eNIbI0 o0ecrieueHus] 0€30MaCHOCTH CBOETO 3/I0POBBS M 3/10POBBSl OKPYKAIOIIHUX JIFOIEH,
COOJIIOJIEeHHsT HOPM TIPaMOTHOTO TIOBEJCHUS B OKpYXarolled NpUpOAHON cpene,
MOHMMAaHHE HEOOXOJAMMOCTH HCHOJB30BaHUSA JTOCTHKEHUH COBPEMEHHOW OHMOJOTHMU U
OMOTEXHOJIOT U 1711 pPallMOHATBHOTO MPUPOIOTIOIb30BAHUS;

YMEHHE pellaTh 3JIeMEHTapHble TeHETUYEeCKUe 3a/laud Ha MOHO- M JUTHOpUIHOE
CKpELIMBaHHE, CLEIJICHHOE HaCJIEJJOBAHWE, COCTaBIATH CXEMbl MOHOTHOPUIHOIO
CKpeIlMBaHUA JIJIsl PE/ICKa3aHus HacIeJOBaHUS IPU3HAKOB y OPraHU3MOB;

YMEHHE BBITIOJNHATH Ja0OpaTOpHbIe U MpaKkTUYeckue paboThl, COOMI0IaTh MpaBuUia
npu pabore ¢ yueOHBIM U JIAOOPATOPHBIM 000PYAOBAHUEM;

YMEHHE  KPUTHYECKH  OLEHHWBAaTh W  HMHTEPIPETHPOBATH  HWHPOPMAIUIO
OMOJIOTMYECKOI0 COJEpKAHMS, BKIIOYAIOIIYIO IICEBJOHAYUYHbIE 3HAHUS W3 PA3IUYHBIX
UCTOYHUKOB (CpelacTBa MaccOBOW HMH(OpMaluy, Hay4YHO-IIOMYJISIpPHbIE MaTepUalbl),
STHYECKHE  AaCMEeKThl COBPEMEHHBIX HCCIENIOBaHWA B  OHOJOTWMH, MEIHIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/laBaTh COOCTBEHHBIE MUCBMEHHBIE M YCTHBIE COOOLIEHUs, 0000mas
OMOJIOTNYECKYI0 MH(POPMAIMIO M3 HECKOIBKUX HCTOYHMKOB, 'PAMOTHO HCIOJIb30BATh
MOHSATUIHBIN anmnapaT OMOJIOTUH.

[IpenMeTHble pe3yabTaThl OCBOeHUs yueOHoro npeamera «buonorus» ¢ 11 kaacce
JOJKHBI OTPaXKaTh:

C(OPMHPOBAHHOCTh 3HAHUH O MeCT€ M POJM OMOJIOTMM B CHUCTEME HAYyYHOIO
3HAHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHOH €CTEeCTBEHHO-Hay4yHOU
KapTUHBl MHpPa M HAy4YHOIO MHUPOBO33pEHHUS, O BKJIAJAE POCCUHUCKUX M 3apyOeixHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMONOTUH, (DYHKIMOHAIBHON TPAMOTHOCTH YeJOBeKa s
peleHus )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJAEp)KaHUE OHOJIOTMYECKMX TEPMHMHOB W TIOHSATHI: BUI,
NOMYJNSIIUSI, TEHO(POHI, OHBOJIONMS, JBWXKYIIHE CUIbl  ((akTOphl) HIBOJIOLMH,
NPUCTIOCOOJICHHOCTh  OPTaHMU3MOB, BHJ000pa30BaHHE, DSKOJOTHYECKHE  (PAKTOPHI,
HKOCUCTEMA, TPOJYLEHThI, KOHCYMEHTHI, PEAYLEHTHI, IEMHU MUTAHHs, KOJIOTUYECKast
nmupamuia, OuoreoneHos, onochepa;

YMEHHE M3J1aratb OHOJIOTHYEecKHe TeopuM (3BoitonuoHHas teopus Y. [lapBuHa,
CHUHTETHYECKass TEOpHsl HBOJIOLMHU), 3aKOHbl U 3aKOHOMEPHOCTH (3apOJbIIIEBOIO
cxonctBa K. M. bapa, dyepenoBanus riaBHBIX HalpaBieHUW W myTed sBomtouuu A. H.
CeseproBa, yuenus o Ouochepe B. . Bepnaackoro), omnpenensitb TpaHULBI HUX
IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIAJETh METOJaMH HAy4yHOro IO3HaHMA B OMOJIOTHU: HAOIIOAECHUE U
OMMCAaHUE JKUBBIX CHUCTEM, NPOLECCOB U SBJICHUN, OpraHU3alMs W MPOBEICHUE
OMOJIOTMYECKOTO HKCIEPUMEHTA, BBIJBUKEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH
MEXJIy HCCIENyeMbIMH BEIMYMHAMH, OOBSICHEHUE IMOJYyYEHHBIX pPe3yJIbTaToB,
UCIIOJIb30BAHHBIX HAYYHBIX NMOHATHUH, TEOPHH M 3aKOHOB, YMEHHE JejaTh BBIBOJABI Ha
OCHOBAHMU MOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIJIENSTh CYyIIECTBEHHbIE MPU3HAKU CTPOEHUS! OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJSLUI, NPOIYLEHTOB, KOHCYMEHTOB, pEIYLIEHTOB, OHOreOl€HO30B U
HKOCUCTEM, OCOOEHHOCTH MPOIECCOB: HACIEACTBEHHON W3MEHUYHMBOCTH, €CTECTBEHHOIO
orbopa, BU1000pa30BaHus, MPUCTIOCOOICHHOCTH OPTaHU3MOB, JACHCTBHS KOJIOT HIECKUX
(akTOpoB Ha OpraHU3Mbl, MEpPEeHOCa BEIIECTB W IOTOKAa SHEPrMM B JKOCHCTEMAX,



AHTPOIIOTEHHBIX M3MEHEHUU B IKOCHCTEMAaX CBOEHW MECTHOCTH, KPYrOBOPOTA BEIECTB H
OMOre0OXMMHYECKUX ITUKIIOB B Onocdepe;

YMEHHUE TPUMEHATh MOJy4YeHHbIE 3HAHUSA M OOBACHEHUS OHOJOTHYECKUX
NPOLIECCOB U SIBJICHUHN, JJIS1 IPUHATHUS NPAKTUYECKUX PEIIEHUI B MOBCEIHEBHON XKU3HU C
LeJIbl0 o0ecriedeHnsl 0€30I1aCHOCTH CBOETO 370POBbS U 340POBbs OKPYKAIOIIUX JIIOACH,
COONIIONIEHNST HOPM TPaMOTHOTO TIOBEACHUS B OKPYXKAlOIIeH MPHUPOJHOU cpese,
NOHUMaHHE HEOOXOIUMOCTH HCIIOJIB30BAHUS JOCTHKEHUNA COBPEMEHHOM OMOJIOTHH s
paIMOHAIBHOTO MPUPOIOTIOIB30BAHHNS;

YMEHHE peliaTh »JJIEMEHTapHbIe OHOJIOTHYECKHE 3aJadd, COCTaBJIATh CXEMBI
NepeHOca BEIIECTB U SHEPTUH B SKOCUCTEMaXx (LIS MUTAHUS);

YMEHHUE BBITIOJIHATH JIA0OpaTOpHbIE U MPAaKTHUECKUE paboThl, COOMIOAATh MpaBUia
npu pabore ¢ yueOHBIM U JIAOOPATOPHBIM 000PYAOBAHUEM;

YMEHHE  KpUTHYECKH  OLIEHMBAaTh U  HMHTEPHPETHPOBATh  MHPOPMALMIO
OMOJIOTMYECKOI0 COJEpKAHMS, BKIIOYAIOIIYIO IICEBJOHAYUYHbIE 3HAHUS W3 Pa3IUYHBIX
HMCTOYHUKOB (CpeicTBa MaccoBOW HMH(OpMaLUU, HAYYHO-IOMYJISIPHBIE MaTepHalibl),
paccMaTpuBaTh TII00ANBHBIE YKOJOTHYECKHE MPOOIEeMBl COBPEMEHHOCTH, ()OPMHPOBATH
10 OTHOILIEHHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO3/laBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOLIEHUs, 00001as
OMOIOTHYECKYI0 WH(POPMAIMIO M3 HECKOIBKHUX HCTOYHHKOB, TPAMOTHO HCIOJB30BATh
MOHSATUIHBIN anmnapaT GMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

KoanuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Kourposbubie | IlpakTuyeckue
MPOrpaMMbl Bcero 6 5 o0pa3oBaTe/bHbIC
padoThI padoThI pecypee
bubmioreka [IOK
1 buostorus kax Hayka 2 0.5 https://m.edso00.ru/7f41c292
2 JKuBbie cucTeMbl M KX OpraHu3aIus 1 bubmorexa LIOK
https://m.edsoo.ru/7f41¢292
3 XHUMHUYCCKHI COCTaB U CTPOCHUE KJICTKH 8 1 bubimorexa LOK
P https://m.edso00.ru/7f41c292
bubmioreka [IOK
4 PKHM3HEACATENLHOCTS KIIETKH 6 https://m.edso00.ru/7f41c292
5 Pa3sMHOX€eHHE 1 HTHAUBUAYAJIbHOE Pa3BUTHE 5 1 bubmotexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencrseHHOCTh M N3MEHYUBOCTD 8 15 bu6moreka [JOK
OpPraHu3MOB ' https://m.edso00.ru/7f41¢c292
7 Cenexiust opranu3mMoB. OCHOBBI 3 bubmoteka IJOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢c292
8 Pe3epBHOE Bpems 1 bubmorexa TOK
https://m.edso0.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4
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IHOYPOYHOE IINTAHUPOBAHHUE

KoaunuecTBo 4acoB

DJIeKTPOHHBIEe HU(pPOBbIE

Ne Hara
Tema ypoka Kourpoasbnsbie | IlpakTuueckue oOpa3oBaTe/ibHbIE
n/n Bcero H3YYCHUA
padoThI padoThbI pecypchl
bubmioreka [IOK
1 buonorus B cucreme HayK 1 05.09 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTobl MO3HAHUS JKUBOU
2 I onamsomame pemme |1 05 12.09 bubmioreia LIOK
p ' ' https://m.eds00.ru/863e6122
METOJIOB ITPH U3YYCHUHU
OMOJIOrMYCCKHX 00HEKTOBY
3 buojorndeckrue CUCTEMBI, 1 19.09 bu6moreka [JOK
IIPOIIECCHI M NX H3YUYEHHUE e https://m.edso0.ru/863e6564
4 XuMudeckuil coctaB KieTku. Boaa 1 26.09 bu6mmoreka [JOK
1 MUHEPaJIbHBIC COJIN o https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 benku. CoctaB u cTpoeHHE OEIIKOB 1 03.10. hitps://m.eds00.ru/863e6b72
®epMeHTb — OMOJIOrHYecKre
Katanu3atopsl. JlabopaTopHas
6 paborta Ne 1 «3yuenue 1 05 10.10 bubmotexa [JOK
KaTaJIMTHYECKOM aKTUBHOCTH ' o https://m.edso00.ru/863e6hb72
(dbepMeHTOB (Ha TpUMEPE AMHJIA3BI
WJIM KaTajas3bl)»
bu6mmnoreka [JOK
! YreBoReL. JIHIH e 1 17.10. https://m.eds00.ru/863e6870
bu6moreka [JOK
8 Hyxnennossie kucnotel. AT® 1 24.10. hitps://m.eds00.ru/863e6d5¢
9 Hcropust 1 MeTObI U3yUEHUS 1 07.11 bubmoteka [JOK
kietku. Kierounas reopus - https://m.eds00.ru/863e6e88
10 KiteTka xax 1eocraast ;KxuBas 1 14.11.
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cucrema

CrpoeHune 3yKapuoThd eCKOil
kietku. JlabopaTopuas pabora Ne 2
«M3ydeHne cTpOeHHUsI KIETOK

bu6mmoreka [JOK

11 pacTeHui, >KUBOTHBIX, TPUOOB U 0.5 21.11. https://m.edso0.ru/863e6ff0
OaKTepuil Mo MHKPOCKOIIOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOITpENnaparax u ux
OIHCAHUEC
bubmioreka [IOK
12 OOMeH BelIeCTB Uik META00IU3M 28.11. hitps://m.eds00.ru/863e766¢
bubmioreka [IOK
13 doTtocuHTE3. XeMOCHHTE3 05.12 hitps://m.eds00.ru/86367c98
. bu6mmnoreka [JOK
14 dueprerueckuii omen 12.12. https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UK KJIIETKH.
Jlenenue KiaeTku. MUTO3.
15 JlabopartopHas pabora Ne 3 05 1912 bubmorexa [IOK
«Habmnroenne MUTO3a B KJIETKAaxX ' o https://m.edso0.ru/863e7dc4
KOHYHKA KOpeIIKa Jiyka Ha
TOTOBBIX MUKPOITpErnapaTax»
16 buocunTe3 Oenka. Peakius 26.12 bu6mmoreka [JOK
MaTPUYHOTO CHHTE3a o https://m.edsoo.ru/863e796e
bubmioreka [IOK
17 Tpancnsus — OUOCHHTE3 Oerka 16.01. https://m.eds0o.ru/863e796e
18 Hexnerounsle popMbl KU3HU — 23.01 bubmuoreka LIOK
BUPYCBI T https://m.edsoo.ru/863e7540
bubmioreka [IOK
19 ®DopMbI pa3MHOKEHHS OPraHU3MOB 30.01. https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6moreka [JOK
20 Meiios 06.02. https://m.edsoo.ru/863e7f4a
21 O6pa3oBaHue U pa3BUTHE MTOJOBBIX 0.5 13.02. bubmoreka [IOK
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KJ1eTOK. OTUI0I0TBOPEHHUE.
JlaGopaTopHas padora Ne 4
«M3yvenue cTpoeHHs MOJIOBBIX
KIIETOK Ha TOTOBBIX

https://m.eds00.ru/863e81b6

MHUKPOITperapaTax

29 NunuBuyanbHOE pa3BUTHE 13.02 bubmioreka [IOK
OpraHN3MOB T https://m.edsoo.ru/863e8436

23 aretemenmoon 1 20.02. Bubmiorexa LIOK

https://m.edso0.ru/863e86f2
W3MEHYHBOCTH
3aKOHOMEPHOCTH HACIIeIOBAHUS

24 npu3HakoB. MoHOruOpuHoe 27.02. ﬁgsg7/()r§é(;lig)9r§/863e8878
CKpelIBaHNe

25 Soon nesmemor 06.03 bubmmoreta LIOK

o https://m.edsoo.ru/863e89a4
HaCJIeIOBaHUS TPU3HAKOB
CuernieHHOE Haclie0BaHUE
npu3HakoB. JlabopaTopHast pabota

26 No 5 «M3ydyeHue pe3ysbTaToB 05 13.03 bubmotexa [JOK
MOHOTHOPHHOTO U AUTHOPUIHOTO ' o https://m.edso0.ru/863e8c60
CKpEIIMBaHUA y IpOo30(UIIBI Ha
TOTOBBIX MUKpOITpENnapaTax»

27 I'eneruka moina. HacienoBanue 20.03 bu6mmoreka [JOK
NPU3HAKOB, CIETUICHHBIX C OJIOM o https://m.edso0.ru/863e8c60
W3menunBocTh. Henacneacreennas
U3MeH4YHBOCTh. JlabopaTopHas

o8 pabota Ne 6. zyuenue 05 2703 bubmotexa [JOK
MO (DUKAIIMOHHON M3MEHUYHUBOCTH, ' o https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPHAIIMOHHOT O psija
Y BapUaIlMOHHOW KPUBOM»

Hacnencreennast ”3BMEHUMBOCTb.
29 JlabopaTtopnas pabora Ne 7. 0.5 10.04. bubmorexa IIOK

«AHanu3 MyTanui y Apo30huibl Ha

https://m.edsoo.ru/863e8efe
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rOTOBBIX MHKpOIIpenapaTax»

bubmotexa [JOK
30 I'eHeTrKa yesioBeka 1 17.04. https://m.edS(])_E).ru/863e8d78
Pe3epBHbIii ypok. O000mIeHNE 110
31 teme «HacnencTBeHHOCTD U 1 24.04.
W3MEHUYHMBOCTh OPTaHU3MOB)
32 Cenexuust Kak HayKa U TPOIIECC 1 08.05. EES;I:I;/?E_G;;(%?E/S 6309214
33 MeToIbl ¥ JOCTHKEHUS CENCKIINU 1 15.05. bubmioreka [IOK
pacTeHHIA U JKUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHonmorus kak oTpacib 1 22 05 bubmoteka [JOK
POU3BOJICTBA https://m.edso0.ru/863e9336
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI

Kon .
poBepsieMoro HpOBepﬂeMble NpeAMETHBIC PE3YJIbTAThHI OCBOCHUA OCHOBHOU

o0pa3oBare/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus
pe3yJibTara

CdhopMupoBaHHOCTh 3HAHWII O MeCT€ M POIU OUOJOTMH B CHCTEME
HAyYHOT'0 3HAHMSI €CTECTBEHHBIX HAYK, B (DOPMHUPOBAHUH COBPEMECHHOM
€CTECTBCHHO-HAYYHON KapTUHBI MHpPAa M HAYYHOT'O MHPOBO33PCHHS; O
BKJIaJIe POCCHUUCKUX W 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
Ouonornu; (YHKIIMOHATHHOW TPAMOTHOCTH YEJIOBEKa [l PEIIeHUs
KU3HEHHBIX 3a/1a4

YMeHue packpblBaTh COJEP)KAaHHE OMOJIOTHYECKUX TEPMHHOB |
MOHSTHUI: JKU3HB, KJIETKA, OPraHu3M; MeTaboan3M (0OOMEH BEIIECTB H
MPEeBpAILlEHUE DHHEPruu), TOMEOCTa3 (CaMOpPErylisius), YypOBHEBas
OpraHu3alus >KUBBIX CHCTEM, CAMOBOCIIPOM3BEACHUE (PEmpOTYKLIUS),
HACJIeICTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHE

YMenue uznaraTth OMOJIOTHYECKHE TEOPUU (KIETOYHAS, XPOMOCOMHas,
myTtannonHas), 3akoubl (. Mennens, T. Moprana, H.J. BaBuioBa) u
yueHHus (0 LEHTpaX MHOrooOpasusi U MPOUCXONKACHUSA KYIbTYPHBIX
pactenuit H.W. BaBuiioBa), onpenensTh rpaHUIlbl UX IPUMEHUMOCTH K
YKUBBIM CHCTEMaM

YMeHnue BnaneTh METOAAMU HAyYyHOro T[IO3HaHMA B OHOIOTUH
(HabmoeHNe W ONMMCAaHHE J>KHUBBIX CHUCTEM, IPOLECCOB U SIBJICHUM;
OpraHu3alyss W IpOBeIEeHHE OHOJOTHMYECKOro  SKCIEPUMEHTA,
BBIJIBUKEHUE  THUIIOTE3bl;  BBISIBJICHHE  3aBUCUMOCTH  MEXIY
UCCIIEAYEMbIMH BEIMYMHAMHU, 00bsICHEHHE MOJYYEHHBIX PE3y/IbTaToOB,
WCIOJIb30BAaHHBIX HAy4YHBIX ITOHATUH, TEOPUH M 3aKOHOB; YMEHHE
JIeNIaTh BBIBOJIbl HA OCHOBAHMM ITOJIYYEHHBIX PE3YJIbTAaTOB)

YMeHue BBIJIEIATh CYIIECTBEHHBIC TMPU3HAKA BUPYCOB, KIIETOK
MPOKAPUOT W DYKAPUOT, OJHOKIETOYHBIX ¥ MHOTOKJICTOYHBIX
OpPraHu3MOB; OCOOEHHOCTM  TMpOIEeCCOB  OOMEHa  BEIIeCTB H
MPEBPAILIEHUS PHEPruu B KIETKe, (POTOCHMHTE3a, IIACTUYECKOr0 H
HPHEPreTUYecKoro  obmMeHa,  XEMOCHHTE3a, MHTO3a,  Meio3a,
OIUIOZIOTBOPEHUS,  PAa3MHOXEHHs, HWHIWBHAYyaJIbHOTO  pPa3BUTHS
opraHu3Ma (OHTOT'€HE3)

VYMeHue TOpuUMEHSTh TOJYyYEHHbIE 3HAHUA ISl OOBSICHEHHS
OMONOTUYECKUX TPOIECCOB M SBJICHUU, NI MPUHITHS MPAKTHUYECKUX
peleHuii B MOBCEIHEBHOM )XKU3HU B LEIX obecredeHns 0e30MacHOCTH
CBOETO 3/10POBbSI U 3I0POBbSI OKPY>KAIOIIUX JIFOJEH, COOMI0IeHUSI HOPM
TPaMOTHOTO TMOBEIEHUS B  OKPYXKAKOIEW TMPUPOJHONU  CpEJIE;
MMOHUMAHUE HEOOXOUMOCTH M CIOJIb30BAaHUS JIOCTUKEHU I
COBpPEMEHHOW Ouoyiorn u OWOTEXHOJOTHUH Ui PalMOHAJIBHOTO
MPUPOION OTB30BAHUS

VYMeHue pemaTth 3J€MEHTapHble TNEHETUYECKHE 3aJadd Ha MOHO- U
JUTHOPUIHOE CKpEILMBaHME, CLEIIEHHOE Haclle[0BaHHE; COCTaBIIATh
CXEMbl ~ MOHOTHOPHUIHOI'O  CKpELIMBaHUS Ui IpeacKa3aHHs
HACJICI0OBAHUs IPU3HAKOB Y OPTaHU3MOB

YMeHue BBIIOMHATH JIaOOpaTOpHbIE M MpakTHYEeCKHe paloThl,
co0JIIoAaTh MpaBwia INpu pabore c yd4eOHbIM M J1a0OpaTOPHBIM




o0opyaoBaHUEM

YMeHue KpUTHYECKU OI€HMBATh M HMHTEPHIPETHPOBATH MHPOpPMAIUIO
OHMOJIOrMYECKOro CoAepKaHus, BKIIOYAIOLIYIO IICEB/IOHAYYHbIEC 3HAHUS

9 U3 pa3nu4HbIX ncTouHUKOB (CMU, HayuHO-TIONMY IS pHBIE MaTEpUabl);
9TUYECKHE AaCIeKThl COBPEMEHHBIX MCCIENIOBaHUH B OHOJIOIrMH,
MeJUIMHE, ONOTEeXHOJIOTUU
VYMeHue co3aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOILEHUS,
10 000011ast Ouonornueckyo HHGOPMAIKI0 U3 HECKOJIBKUX MCTOYHUKOB,

TPaMOTHO MCMOJIb30BAaTh MOHATUMHBIN armapaT OMOJOTUU




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

Kon

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHNUS

buonorus kak Hayka

1.1

buonoruss — nHayka o xuBod mnpupoge. Posp Ouonorun B (popMupoBaHUU
COBpPEMEHHON Hay4YHOH KapTuHbI MUpa. CucTemMa OMOJIOTHYECKHX HAyK

1.2

Metonpl TO3HAHUS JKUBOW MPUPOABI (HAOIIFOIEHUE, SKCIIEPUMEHT, OIMHMCaHUE,
u3MepeHue, KiaccupuKanus, MOJACIMpPOBaHUE, CTaTUCTUYECKash o00paboTka
JTAHHBIX )

JKuBBIE cuCcTEMEBI B UX OpraHu3anusia

2.1

Xusble cucteMbl (OMocHCTEMBI) KakK IpeaMeT u3ydeHust Omosoruu. CBoiicTBa
OuocucTeM U MX pa3zHooOpasue

2.2

YpoBHU oOpraHu3aluu OHOCHUCTEM: MOJIEKYJSIPHO-TEHETUUECKUM, KIETOYHBIH,
OpraHu3MeHHbIH, MONYJISIIMOHHO0-BUI0BOM, SKOCUCTEMHbIN, OMOC(EpHBIi

XUMHUYECKUUA COCTaB U CTPOCHUC KIICTKHU

3.1

XUMHUYECKMHA COCTaB KIJIETKH. XHUMHUUYECKHE DJIECMEHTHI: MaKpO3JICMCHTHI,
MHUKPO3JICMCHTHI. Bona wu MHHCPAJIbHBIC BCIICCTBA. q)}IHKLII/II/I BOAbBI H
MHHCPpAJIbHBIX BCIICCTB B KJICTKC. Hozmep;xaHI/Ie OCMOTHYECKOTr0 OajlaHca

3.2

benku. CoctaB u cTpoeHue OenKoB. AMHMHOKHMCIOTBI — MOHOMEpPHI OEJKOB.
He3ameHnMble ¥ 3aMEHMMblE AMHHOKUCIOTHI. AMHHOKHCIOTHBIH COCTaB.
YPpOoBHH CTPYKTYpPBI O€JIKOBOM MOJEKYJIbI (Ie€pBUYHAs, BTOPHYHAS, TPETUYHAS U
YeTBEpTUYHAs CTPYKTypa). XHUMHUECKHe cBoWcTBa OeskoB. buonorumueckue
(byHKIMM OEJIKOB.

®epMmeHTHl — Ouosiornyeckue karaiausaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIM
IeHTp, cyOcTpatHas crenupuuHocts. KodepmenTsl. Burtamuuel. Otauuuns
(epMEHTOB OT HEOPraHMYECKUX KaTaJIM3aTOPOB

3.3

VYraeBoabl: MOHOCaxapuabl (IIF0K03a, pudo3a U 1e30KcHpr003a), Aucaxapujisl
(caxapoza, mnakTO3a) M THoOJMcaxapuibl (Kpaxmai, TJIMKOI€H, IEJUI0JI03a).
Buonornueckue GyHKINH YTIEBOIOB.

Junuapl:  TPUTTHIEpHIBl,  crepounbl,  (ocomunuasl.  'mapodunbHO-
rupogobHbie cBoiicTBa. buonorndyeckue QyHkumu unuaos. CpaBHeHHE
YTJIEBOJIOB, O€JIKOB M JIMIIHMJOB KaK HCTOYHUKOB SHEPTUU

3.4

Hyxnennossie kuciorel: JIHK u PHK. Hykiieotnasl — MOHOMEpPBI HYKJIIEHHOBBIX
kucnot. Crpoenune m ¢ynkuun JHK. Crpoenne u ¢ynxinuum PHK. AT®:
CTpoeHHEe U PYHKLUHU

3.5

HuTosorus — Hayka o kierke. Kiierounast reopust. MeToasl H3ydeHus: KIETOK

3.6

Knerka kak nesnoctHas xuBas cucrema. OOuye MpU3HAKU KJIETOK: 3aMKHYTast
HapyxkHasg MeMOpana, mousiekyinbl JIHK kak renermueckuil ammapar, cucrema
cuHTe3a Oenka

3.7

Tunsl KIETOK: dyKaprHOTHYECKast U MpokapuoTuueckas. OCoOEHHOCTH CTPOEHUS
npokapuoTuueckod  kietrkd. Kinetounass crenka Oaktepuil. CtpoeHue
JYKapUOTUYECKON KIeTKH. OCHOBHBIE OTJIUYUSA PACTUTEIBHOM, XHUBOTHOU U
IrpUOHON KIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAsi CTEHKAa, IJIMKOKAJIUKC, HX
¢yukuuu. [Tnasmatnueckas memOpaHa, e€ cBoiictBa U pyHkuuu. L{utonnazma u eé
opranouspl. OnHOMEMOpaHHBIE OpraHOWIbl KJIETKU: HJOIMIa3MaTH4ecKas CETh
(BIIC), ammapar I'ompmxu, ausocoMsbl. I1oiryaBTOHOMHBIE OpraHOUABI KJIETKU:
MHUTOXOHJPHUHU, miacTuAbl. IIpoucxokJieHue MUTOXOHJpUNA W miacTul. Buasl




mwiactua. HememOpaHHble OpraHouipl KJIETKU: PUOOCOMBI, KJIETOUHBINA LIEHTP,
PECHUYKH, )KI'YTUKU. DYHKIIUY OPraHOMUI0B KIETKHU. BriroueHus

3.9

SAnpo — perynsatopHblii HeHTp kieTku. CTpoeHue sipa: sjiepHas 000J04Ka,
KapuoIijasmMa, XpOMaTHH, AAPBIIIKO. XpOMOCOMI)I

3.10

TpaHcopT BENIECTB B KIIETKE

}KI/I3HGI[G}IT6JIBHOCTB KIICTKHU

41

OO6meH BemiecTB, WIM MeTa0OIM3M. AcCUMHIALUA (IJIaCTUYECKUi OOMEH) U
JTUCCUMMIISIMS (SHEPreTHYecKuid OOMEeH) — JIBE€ CTOPOHBI €IUHOro Ipolecca
Merabomm3ma. Tunbsl oOMeHa BemlecTB: aBTOTPO(HBIN U reTepoTpodHbIid. Ponb
(epMEeHTOB B OOMEHE BEIIECTB U MPEBPALICHUN SHEPTUHU B KIETKE

4.2

®ortocunTe3. CBeroBas u TeMHOBas (a3bl poTocuHTe3a. Peaknuu porocuHTesa.
DddexTrBHOCTS PoTOCMHTE3a. 3HaUueHUe (PoTOCHHTE3a IS )KM3HM Ha 3emiie.
BmusiHue ycnoBuii cpensl Ha  (POTOCHMHTE3 M CIIOCOOBI TOBBIIMICHHUS  €ro
IPOJYKTHUBHOCTHU y KYJIBTYpPHBIX PACTEHHM.

XemocuHTe3. XeMOCHHTe3upyoiue OakTepuu. 3HAUYeHHWE XEMOCHHTE3a [Is
YKU3HU Ha 3emiie

4.3

DHepreruueckuii oOMeH B KieTke. PacimenyieHne BemiecTB, BBIICICHHE U
AKKyMyJIUpPOBaHHWE OJHEPrMH B KIETKE. OTambl DHEPreTUYecKOoro OoOMeHa.
I'mukonus. bpoxenue u ero Buabl. KuciopogHoe OKHCIEHHE, WM KIETOYHOE
npixanue. DPPEKTUBHOCTh IHEPTeTHYECKOro oOMeHa

4.4

Peakuu matpuuHoro cuntesa. ['enernueckas napopmanus u JJTHK. Peanmuzanus
FeHETHYEeCKOW HMH(pOpMAllMM B KJICTKE. [ €HETHYeCKHi KOJ M €ro CBOMCTBA.
Tpanckpunmus — matpuunbiii cuHte3 PHK. Tpancnsuus — OuocuHTEe3 OelnKa.
KonupoBanue amuHokucioT. Posb pubocom B GmocuHTe3e Oenka

4.5

Heknetounsie ¢opMmbl ku3Hu — BUpychl. Mctopust oTkpbiTus BupycoB (/.H.
WBanoBckuit). OCOOEGHHOCTH CTPOEHMS U IKHM3HEICATEIbHOCTH BHPYCOB.
bakrepuodarn. bomnesnu pacTeHUil, >XUBOTHBIX U YEIOBEKA, BBI3BIBACMBIC
BUpycamu. Bupyc nummyHnoznedunuta yenoseka (BUY) — Boz6yaurens CITN/da.
[TpodunakTrika pacnpocTpaHEeHUs] BUPYCHBIX 3a00IeBaHUMN

PasmHoxeHue n HUHAWBUAYAJIBbHOC PA3BUTHC OPIraHU3MOB

5.1

Kierounslii 1muKIJ, WIM KU3HEHHBIM IWKI KieTku. WuTepdasa u MuUTO3.
[Ipoueccrl, npoTekatomue B uHTepdaze. Pemnukanus — peakuuss MaTpUuYHOTO
curesa JIHK. Crpoenue xpomocom. XpOMOCOMHBIM HabOp — KapHOTHIL.
JInIouaHeIA W TaIUIOMJIHBIA ~ XPOMOCOMHBIE  HAOOphl.  XpOMaTHUJIBI.
[luTomoruuyeckue OCHOBBI PAa3MHOKEHUSI M HWHIUMBUAYAJIbHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenue xnerkn — wmuto3. Cragum muto3a. [Ipoueccel, mpoucxondiue Ha
pa3HBIX CTAIUSIX MUTO3a. BUONIOrnyecKuii CMbICII MUTO3a

5.2

@opMbl pa3MHOXKEHHUS OpPraHu3MOB: Oecrmoyioe W moiioBoe. Buubl Gecrionoro
pPasMHOXKCHUS: JEJeHHE HaJBOE, IOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
CIIOpooOpa3oBaHUeE, BEreTaTHBHOE pPa3MHOXXEHUE. HckyccTBeHHOE
KJIOHHPOBAaHUE OPraHM3MOB, €0 3HAYCHHUE JIJISI CEJICKIINH

5.3

[TonoBoe pa3MHOMXEHHE, €r0 OTIMYUS OT OECIOoIOoro.

Meito3. Cragum Menosza. IIpomeccel, mpoucxondiiye Ha CTagusx Menosa.
[ToBenenne xpomocoM B Meio3e. Kpoccunroep. buonormueckuii cMbica u
3HA4YCHHUE MEH03a

5.4

["ameTorenes — mpoiiecc 00pa3oBaHUs MOJOBBIX KJIETOK Yy KUBOTHBIX. [looBBIE
JKEJIE3bl: CEMCHHHUKU M sMYHUKH. OOpa3oBaHWE M PAa3BUTHE TOJIOBBIX KJIETOK —




rameT (CrepMaTo30u, SUIEKIIETKa) — crepMaToreHe3 u oorerne3. OCoOEHHOCTH
CTpOEHUS AUIIEKIETOK U criepMaTo3on1oB. OmnonorBopenue. [laprenorenes

5.5

NunuBuayanpbHOoe  pa3BuTHE  (OHTOTE€HE3). OMOPHOHAIBHOE  Pa3BHUTHE
(amOpuorenes). Jtanbl YMOPUOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX:
npoOineHue, racTpyisiius, opranorenes. [loctomOpuonansHOE pa3BuTHE. THIIBI
HOCTIMOPUOHATIBHOTO PA3BUTHS: IpsAMoOe, HempsiMoe (TMunHO4YHOE). BinsHue
Cpenbl Ha Pa3BUTHE OPraHU3MOB; (PaKTOPbI, CIOCOOHBIE BBI3BIBATH BPOXKIAEHHbIC
YPOICTBA.

Poct u pa3Butue pactennii. OHTOreHe3 HBETKOBOIO PACTEHMS: CTPOCHUE CEMEHH,
CTaJMH Pa3BUTHS

HaCHCHCTBeHHOCTB 1 NBMCHYHMBOCTH OPraHN3MOB

6.1

IIpeamet n 3amaun reHeTuku. McTopus pasBUTHs reHeTUKH. Bkitag poccuickux
U 3apyOeKHBIX Y4EHBIX B pPa3BUTHE TEHETUKU. MeToapl TIEHETHKHU
(rubpuioIoruuecKuii, LIUTOr€HETUYECKUH, MOJIEKYJIIPHO -T€HETUUECKUI).
OCHOBHBIE T'€HETUYECKHE MOHATHUS. |'eHeTHYecKkass CHMBOJIMKA, UCIIOIb3yeMas B
CXeMax CKpeluMBaHUil

6.2

3aKOHOMEPHOCTH HACIEAOBAHMUS TPU3HAKOB, ycTaHOBJIEHHble [. MeHnenem.
MonorubpuaHoe ckpenmBaHue. 3aKoH eIWHOOOpas3usi THOPUAOB TIEPBOTO
nokosjenus. [IpaBuimo JAOMHUHHpPOBaHUS. 3aKOH pACIICIUICHUs I[PU3HAKOB.
l'unotesa yncrorsl ramer. [lonHOE ¥ HEMOTHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpenyBaHue. 3aKOH HE3aBHUCHMOTO HACIEAOBAaHUS TPU3HAKOB.
[{utoreneTnueckre OCHOBBI AUTHOPUIHOTO CKpEHIMBAHUA. AHAIU3UPYIOIIEe
ckpenmBanue.  Vcmonp3oBaHME — aHANM3BHPYIOUIETO  CKPEIIMBAHUS IS
OIpE/ICIICHHS TCHOTUIIA 0COOHU

6.3

CuemnieHHoe HacnenoBaHue npuszHakoB. Pabora T. Moprana mo cuemnjiieHHOMY
HACIEeOBaHUI0 TeHOB. HapymieHue cuemieHus TeHOB B pPe3ysbTaTe
KPOCCHUHIOBEpa. XpPOMOCOMHasi TEOpUsl HacileICTBEHHOCcTH. ['eHernueckue
KapThl.

I'enernka mnona. XpoMOCOMHOE oOmpezeleHue mnoia. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBEI. I'oMorameTHelie u TEeTCPpOraMETHLBIC OpPraHU3MBI. HaCHCHOBaHI/Ie
IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

N3meHunBOCTh. Buapl M3MEHUYMBOCTH: HEHACJIECICTBEHHAs M HACIICACTBEHHAs.
Pone  cpempl B HEHACIENACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTUKA
MOAM(DUKALMOHHON HM3MEHYMBOCTH. BapuanMoHHBIM psa M BapualUoOHHas
kpuBas. Hopma peakuuu mnpusHaka. KonnyecTBEeHHbIE M Ka4eCTBEHHBIC
IPU3HAKY U UX HOpMa peakiuu. CBoiicTBa MOAM(PHUKALIMOHHON U3MEHYMBOCTU

6.5

HacnencrBennasi, wuiaM TeHOTHNHMYECKas, HW3MEHYHBOCTb. KomOMHAaTHBHAs
W3MEHUMBOCTh. Melo3 W TIOJIOBOM TMpOIEcCC — OCHOBA KOMOWHATHBHOM
W3MEHYMUBOCTH. MyTanmonHass wu3MeHYMBOCTh. Kiaccudukanus MyTanuii:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U MpUUYMHBI MyTauuid. MyTareHHbIe
(bakTOphl. 3aKOH TOMOJIOTUYECKHUX PSOB B HACIEACTBEHHOM n3MenunBoctu H.U.
Bagpunosa

6.6

I'enetnka denoBeka. Kapuotunm uyenmoBeka. (OCHOBHBIE METOJbl T€HETUKH
YenoBeKa: T€HEaIOTHYECKHI, OJIM3HEIIOBBIN, IIUTOT CHETUICCKUH,
OMOXMMUYECKUH, MOJIEKYIsIpHO-TeHeTH4Yeckrnii. (COBpEeMEHHOE Ompe/eeHue
TeHOTUIIA: TTOJJHON€HOMHOE CEKBEHHPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHUCIE C
nomoinpio I1[P-ananmu3za. HacnmengcrBenHbie 3a00JI€BaHHMS YEIOBEKA: TI'€HHBIE
0ome3Hn, OO0JIE3HN C HACIEACTBEHHOH MPEapacnoiioKEeHHOCThIO, XPOMOCOMHEBIE
O0one3nn. ComMaTHYECKHE M TEHEPAaTUBHBbIC MYyTalnuu. [IpUHIMIBI 370pOBOTO




o0pa3a >KM3HU, JMAarHOCTHKH, MNPOQUIAKTUKH U JICUCHHUS TCHETHUYECKUX
0ose3Hel. MenrKO-TeHETHYeCKOEe KOHCYJIbTHPOBAHHUE. 3HAUYCHUE MEIUIIMHCKON
T€HETHKH B MTPEAOTBPALCHUH U JICUYCHUU I'CHETHYCCKUX 3a00JICBaHUI YeI0OBEKa

Cenekuusi opraann3MoB. OCHOBBI OMOTEXHOIOTUH

7.1

Cenexkuys Kak Hayka M IIpoOLECC. 3apOKJIECHHE CEJIEKIMM W JIOMECTUKaLUs.
Vyenne H.M. BaBunoBa 0 1eHTpax TMPOUCXOXKAEHUS ¥ MHOroo0pasus
KYJIbTYPHBIX pacTeHui. LleHTphl MpOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COPpT,
1opoJia, ITaMM

7.2

CoBpeMeHHbIE METOABI CeleKIMU. MaccoBbIi M WHAMBUAYAIbHBIH OTOOpHI B
CEeJIEKI[MM pPAaCTeHUM W KUBOTHBIX. OlLlEHKa 3KcTepbepa. biamzkopoacTBeHHOE
cKpelmuBaHue — MHOpuAMHr. Yucrasg muHus. CKpelnMBaHUE YHUCTHIX JIMHUM.
I'eteposuc, wmm rudpuaHas cuia. HepoacTBeHHOe CKpelMBaHue — ayTOPHIMHT.
Otnanéunass rubpugusanus u €€ ycnexu. VcKyccTBEHHBIH MyTareHes u
NOJIyYEHHUE ITOIUIIOUA0B. JIOCTHXKEHUSA CEIEKLUHMH pPACTEHUH, XUBOTHBIX H
MUKpPOOPraHU3MOB

7.3

buorexHosoruss kak oOTpacib MPOM3BOACTBA. ['€HHas WH)KEHEpHs. OTallbl
co3nanusa pexkomOunantHoil JIHK u TpaHcreHHbIXx opraHu3MoB. KieTounas
uHxeHepus. Kiuerounble  KyJabTypbl. MHKpPOKJIOHAJIBHOE  pa3MHOXKEHUE
pactenuii. KiioHupoBaHMEe BBICOKONPOAYKTUBHBIX  CEIbCKOXO3SIMCTBEHHBIX
OpPraHu3MoOB. DKOJIOTHYeCKue U dThueckue mpodiembl. MO — renermyecku
MO (UIIMPOBAHHbIE OPraHU3MBI




YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
NPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
* buonorus. 10 knace. [laceunuk B.B., Kamenckuit A.A., Py6mios A.M. u np.; [lox
penakuueii [Taceunnka B.B. Akimonepnoe obmiectBo «M3aatenbctBo «lIpocBenienne»

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
bubmuoreka LIOK https://m.edsoo.ru/863cccOe
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