


MNOACHUTEJBbHASA 3AIINCKA

[Ipu paszpaboTke mporpaMmbl O OMOJOTHH TEOPETHUYECKYIO OCHOBY JUIS ONpEAeNeHHs MOAX0I0B K (POPMUPOBAHHIO
cogepkaHusi ydeOHoro mpeamera «buomorus» cocTaBuiaM: KoHUIenTyaueHele monoxenus DPIrOC COO o
B3aMMOOOYCIIOBICHHOCTH 1IE€NEH, COAepKaHMs, pe3yIbTaToB 0OyUeHHs U TPeOOBAaHUH K YPOBHIO IOATOTOBKH BBHITYCKHHKOB,
MOJOKEHUST 00 OOIIMX LeNnsX W NPUHLHUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEJHEro OOIIero
obpazoBanusi B Poccuiickoii @enepanyn, a Takke MOJOKEHUS O cleHU(HUKe OHOIOTMH, € 3HaYeHWU B MO3HAHUU >KUBOU
OPUPOABI U 00ECIECUEHUH CYIECTBOBAHUS 4elaoBedeckoro obmiectBa. CornacHO Ha3BaHHBIM TIOJIOKEHUSM, OMpPeEeCHbI
OCHOBHBIE (PYHKIIUH MTPOrpaMMBbI IO OMOJIOTUU U €€ CTPYKTYpa.

[IporpamMma mo Omonoruu Aaér mpeacTaBiIeHUE O LENAX, 00 oOmeld cTpaTeruu OOydYeHHsI, BOCIIUTAHUS U Pa3BUTHUS
o0ydJarommxcsi CpeicTBaMH y4eOHoro mpenmera «buomorus», ompenenser o0s3aTeIbHOE MPEIMETHOE COAEp)KaHHE, €ro
CTPYKTYPY, pacupeneieHue 1o paszeiaaM U TeMaM, PEKOMEHAYEMYIO TTOCIIeA0BaTEIBHOCTh U3yUeHUs yueOHOr0 MaTepHaa ¢
y4€TOM MEXKIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3EH, JIOTHMKH 00Opa30BaTEIbHOrO Mpolecca, BO3PACTHBIX 0COOCHHOCTEH
00yJaroIUXCsl.

B mporpamme mo OHONOrMH TaKKe YYHTHIBAIOTCS TPEOOBaHUS K IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM H
MPEIMETHBIM pe3yiibTaTaM 00ydeHusi B (()OPMUPOBAHUM OCHOBHBIX BHUJIOB YUeOHO-TI03HABATEIILHON JIEATEIbHOCTH/YIeOHBIX
JeWCTBHUI 00YJarOIIMXCsl 0 OCBOSHHUIO COIEPIKAHUS OMOJIIOTHYECKOr0 00pa30BaHUsI.

B nmporpamme no 6uosnoruu (10—11 knaccel, 6a30BbIif YpOBEHb) peain30BaH MPHHIIUT PEEMCTBEHHOCTH B U3y4EHHUN
Ouonorum, O1arogapsi 4eMy B HEll IpocMaTpUBaeTCs HANPaBICHHOCTh HA pa3BUTHE 3HAHWI, CBS3AHHBIX ¢ ()OPMUPOBAHUEM
€CTECTBECHHO-HAYYHOT'O MUPOBO33PCHU A, HECHHOCTHBIX OpI/IeHTaIII/Iﬁ JIMYHOCTH, 3KOJIOTUYCCKOI'O MBIIIIJICHUA, Hpe):[CTaBJ]eHI/Iﬁ
0 30pOBOM 00pa3e KM3HHU U OEpEeKHBIM OTHOIICHHEM K OKpYyXKarolled npuponHoi cpene. [loaToMy Hapsiay ¢ M3ydeHHEM
001IeONONIOTHYECKUX TEOpUH, a TaKKe 3HAHWKA O CTPOCHHM YKHMBBIX CHUCTEM pa3HOro paHra M CYNIHOCTH OCHOBHBIX
MIPOTCKAIOUINX B HUX IIPOLECCOB B IIporpaMme 110 onoJIornuu YACI€HO BHUMAaHUE HCIIOJIB30BAHUIO MOJYYCHHBIX 3HaHUH B
HOBCC}IHeBHOfI KU3HU JId PpCIOCHUA TMPUKIIAAHBIX 3aaa4d, B TOM YHUCIIC: HpO(i)I/IJ'IaKTI/IKI/I HaCJICACTBCHHBIX 3a00JIeBaHNI
YeloBeKa, MEJUKO-TEeHETHYECKOr0 KOHCYJIbTHPOBAHHS, OOOCHOBAaHHWS DKOJIOTMYECKH IeecO00pa3HOro TIOBENICHHS B
OKpYKarollled MPUPOHOM cpelie, aHalK3a BIUSHHS XO3SHCTBEHHOHN JEATENFHOCTH YelIOBeKa Ha COCTOSHHE TMPHUPOJHBIX U
HMCKYCCTBEHHBIX J3KOCHCTEM. YCHJICHHE BHUMAHHMs K MNPHUKIAJHONW HANpPaBJICHHOCTH ydeOHOro mnpeamera «buomorusy»
IIPOAUKTOBAHO HeO6XOJII/IMOCTI)I-O obecrneueHust YCJIOBI/Iﬁ IJi1 pCHICHUA OHHOﬁ N3 aKTyaJIbHBIX 3aJa4 MIKOJbHOI'O
OMOJIOrMYECKOro 00pa30BaHus, KOTOpas MpearoiaracT (popMUpPOBaHHE Y OOYYAIOIIUXCS CIIOCOOHOCTH aJalTHPOBATHCS K
WU3MEHEHUSIM TMHAMUYHO Pa3BUBAIOLIEIOCSI COBPEMEHHOI'O MUpA.

buomnorus Ha ypoBHE cpemHEro o0Iero oopa3oBaHus 3aHUMAET BaxxHoe MecTo. OHa oOecrieunBaeT (HOpMHUPOBAHUE Y
00yJarOMMXCsl TPEACTABICHHA O HAyYHOH KapTHHE MHpA, pacIiupseT W 0000maer 3HAHUS O KHBOW mpupose, e
OTJINYMTENbHBIX MPU3HAKAX — YPOBHEBOW OpPraHM3allMM U HBOJIOLMH, CO3MAET YCJIOBUS JUIA: ITO3HAHUS 3aKOHOB >KHBOM
npuponsl, (GOpMHpOBaHMS (YHKIMOHAIBHOM T'PAaMOTHOCTH, HAaBBIKOB 30pOBOTO W 0Oe3omacHOro oopasa KH3HH,
9KOJIOTMYECKOT 0 MBILUIEHHSI, IEHHOCTHOTO OTHOILICHUS K )KUBOW IPUPOJIE U YEIOBEKY.

Bonbioe 3HaueHne OMOIOrUsI UMEET TaKKe U1l PELICHHS BOCIIUTATENBHBIX M Pa3BUBAIOIIMX 33a4 CPEIHEro OOLIero
oOpa3oBaHuWs, comuamu3anuu oOydarommxcs. M3ydenune Owonormu oOecrednBaeT yCIOBHS Uit (OPMHUPOBAHUS
WHTEUICKTYQJIbHBIX, KOMMYHHMKALIMOHHBIX M HMH(OPMAIMOHHBIX HABBIKOB, 3CTETHMYECKOH KYyJIbTYpBI, CIIOCOOCTBYET
MHTErpanuy OMOJOrHYEeCKUX 3HAHUN C MPEICTABICHUSAMH U3 APYTUX y4eOHBIX MPEIMETOB, B YACTHOCTH, GU3UKH, XUMHU U
reorpaduu. Ha3paHHBIE mMONMOXEHUS O MpeAHa3HadeHHMM YydeOHoro mnpexmera «buosnorus» COCTaBUIM OCHOBY JUIS
OIIpeeIeHNUs TIOAXO0A0B K OTOOPY U CTPYKTYPUPOBAHUIO €I0 COAEPKAHMS, IPEACTABICHHOIO B IPOrpaMMe 10 OHOJIOTHH.

Otbop comepkanuss ydeOHOro mnpeamera «buonmorms»» Ha 0a30BOM ypOBHE OCYIIECTBIEH C TO3HUIUH
KyJBTYPOCOOOPA3HOIr0 MOIX0/A, B COOTBETCTBUU C KOTOPHIM OOYyUaroImuecs TOKHBI OCBOUTH 3HAHHUS U YMEHUS, 3HAaUUMbIE
115t GopMUpPOBaHMS OOILIEH KyJIBTYpPBI, ONPEAENAIONINE aIeKBaTHOE TOBECHUE YEIOBEKa B OKpY Kaloleil NpUpoaHOi cpene,
BOCTpeOOBaHHBIE B TTOBCETHEBHOM KU3HHU U IMMPAKTUYECKOHN AedarenbHOCTH. Ocoboe MEeCTO B 3TOM CHCTEME 3HAHHI 3aHUMAIOT
3JIEMEHTBl COAEPKaHHs, KOTOpbIE CIy)XaT OCHOBOW Al (POpMHUpPOBAHUS NMPEACTABICHUII O COBPEMEHHOH €CTECTBEHHO-
HAayYHOM KapTWHE MHpa W LEHHOCTHBIX OPHEHTAlMAX JMYHOCTH, CIOCOOCTBYIOIIMX TyMAaHHU3aLMH O OJIOTHYECKOrO
00pa3oBaHUsI.

CTpyKTypupoBaHHE COJEp)KaHUsl y4yeOHOro MmaTepuaia B MporpamMme IO OHOJOTMH OCYLIECTBIEHO C Y4ETOM
MPUOPUTETHOTO 3HAYEHUS! 3HAHUK 00 OTIMYMTENBHBIX OCOOEHHOCTSX XHMBOH NPHPOJIBI, O €€ YPOBHEBOW OpraHU3allld U
SBOJIOLMHU. B COOTBETCTBUM C 3THM B CTPYKType yueOHOro npenmera «buonorus» BelgeIeHbI CISAYIOLUe CoaepKaTelbHbIe
muHun: «buororus kak Hayka. Meroabl Hay4HOro no3HaHus», «Kierka kak Ounonmormueckas cucrema», «OpraHusm Kak
Ouonoruueckass cucrema», «Cucrema M MHOrooOpasue OPraHHYECKOro MHpPa», «OBONIOLUS JKUBOH MPHUPOIBDY,
«KOCHCTEMBI U MIPUCYIIHE UM 3aKOHOMEPHOCTI.

Hens n3yuenus: yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJaJ€HHE OOYYAIOIIMMHCS 3HAHUSMHU O
CTPYKTYPHO-(QYHKIIMOHAJILHONH OpraHM3allH JKMBBIX CUCTEM PA3HOIO paHra M MpUOOpETeHHE YMEHHUI HMCHONIB30BaTh ATH
3HaHUS U1 TPAMOTHBIX JICHCTBUI B OTHOIIEHUH O0OBEKTOB KUBOW MPUPOIBI M PELICHUS PA3IMYHBIX )KU3HEHHBIX POOJIEM.

Hoctrxenue nenu usydeHus yuyebHoro mpenmera «buonmorusp»y Ha 0a30BOM ypOBHE OOECHEUMBACTCS PEILICHHUEM
CIICAYIOLINX 3a1a4:

OCBOCGHHE OOYYaIOUIMMHUCS CHCTEMbl 3HAHUH O OMOJNOTMYECKHX TEOpHUSX, YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
TUIIOTE3aX, MPABUIIAX, CIyKAIIUX OCHOBOH Ui (hOPMHUPOBAHUS MPEICTABICHUI O €CTECTBEHHO-HAYYHOH KapTHHE MHpa, O



METO/IaX HAay4HOIrO MO3HAaHWS, CTPOCHHH, MHOTO00pa3HH M OCOOCHHOCTSIX KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHM3alLluH,
BBIIAFOIIUXCS OTKPHITHSX M COBPEMEHHBIX UCCIICIOBAHUSX B OMOJIOTHH;

¢dbopmupoBaHUE y 00Yy4arOUIMXCsl TO3HABATEIbHBIX, HUHTEIUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH B Tpolecce
aHaJIM3a TAaHHBIX O MYTSX Pa3BUTHUS B OMOJIOTMU HAYYHBIX B3TJISIIOB, MJICH U TOJXO/0OB K M3YYCHUIO KUBBIX CUCTEM PA3HOTO
YPOBHSI OpraHU3aIy;

CTaHOBJICHHE y O0yYarommxcsi oOmiell KynbTypbl, (QYHKIHOHAIBHOW T'PaMOTHOCTH, Pa3BUTHE YMEHUH OOBSICHATH U
OILICHUBATH SIBJICHUS OKPYXAIOIIEro MUpa XUBOM MPUPOABl HA OCHOBAHWHU 3HAHUU U OMBITA, MOTYYEHHBIX MPU U3YUECHUU
OHOJIOrnH;

(dhopMupoBaHue y OOYYarOIIMXCs YMEHUH WJUIIOCTPUPOBATh 3HAYCHUE OMOJIOTMYSCKMX 3HAHWA B TMPAKTHUCCKOU
JeATeIbHOCTH YeJI0BEKa, PA3BUTHH COBPEMEHHBIX MEAUIIMHCKIX TEXHOJIOTHI U arpoOHOTEXHOIOTHH;

BOCITUTaHUE YOSKAEHHOCTH B BO3MOXXHOCTH IO3HAHHUS YEIOBEKOM >KHBOW MPHUPOJBI, HEOOXOJUMOCTH OEpPEeKHOTO
OTHOUICHUS K HEl, COONIIOZICHUS 3THYECKIX HOPM TP MPOBEACHUH OMOIIOTHYECKUX MCCIeI0BaHHIA;

OCO3HAaHHE IIEHHOCTH OWOJIOTUYECKUX 3HAaHWW ISl TIOBBILIEHUS YPOBHS OKOJOTMYECKOW KYJIBTYPHI, IS
(hopMHUPOBaHMS HAYYHOTO MHUPOBO33PEHUS;

MpUMEHEHNE TPUHOOPETEHHBIX 3HAHUW M YMEHMHA B TIOBCEAHEBHOM JKM3HM Ui OLEHKH TIOCJIEJCTBHIA CBOEH
JIeATEIbHOCTH 110 OTHOIICHUIO K OKpYyKalolled cpene, cOOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHE W COOIIOJCHUE Mep
MpoUIaKTHKH 3a00JIeBaHUH.

B cucreme cpennero oduiero oopasoBanust «buonorus», uzydaemas Ha 0a30BOM YPOBHE, SIBJIAETCS 005A3aTEIbHBIM
y4eOHBIM MTPEAMETOM, BXOJSIIM B COCTaB MPEAMETHON 00nacTn «EcTecTBeHHO-HAYYHBIE TIPEAMETHI.

Jyis u3ydeHust OMOJIOTHU Ha 6a30BOM ypOBHE CpeaHero oouiero oopaszoBanus oTBoauTcs 68 yacos: B 10 kimacce — 34
gaca (1 gac B Heneno), B 11 xmacce — 34 gaca (1 gac B Henmenio).



COJAEPXKXAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJiorust kak Hayka.

Buonorust kak Hayka. CBsi3b OMONOrMH C OOLICCTBEHHBIMH, TEXHHUYECKUMH M APYTMMHU €CTECTBEHHBIMH HAyKaMH,
¢unocoduelt, 3TuKOH, 3cTeTMKOW U MpaBoM. Ponb Ouonornu B (hOpMHPOBaHMH COBPEMEHHON HAyYHOW KapTHHBI MUpA.
Cuctema OMONOTMYECKUX HAYK.

Meronpl TO3HAHUS >KMBOM MNpHUPOIbl (HAaOMIOAEHHE, AKCIEPUMEHT, OIHUCAHWE, HW3MEpeHue, Kiaccu(ukamus,
MOJIETTUPOBAaHNE, CTATUCTHYECKasi 00paboTKa JaHHBIX ).

JdemoncTpanun:

[Toptpersi: U. Hapsun, I'. Mennens, H. K. Konsios, JIx. Yorcon u @. Kpuxk.

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

JlabopaTopHble U MpaKkTHYeCKHEe padoThl:

[paktuueckas padoraNe 1. «Mcrnons3oBanne pa3IHYHBIX METOIOB MTPH U3yYCHUN OUOIOTUYECKUX 00HEKTOBY.

Tema 2. )KuBble cucTeMbl M HX OPraHU3aIUs.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonornu. OTIMYME KUBBIX CHCTEM OT HEOPTaHUYECKON
TIPUPOJIBI.

CBolicTBa OMOCHCTEM U UX pa3HOOOpa3ue. Y POBHU OPraHM3alMuid OMOCHCTEM: MOJICKYJISIPHBIH, KIIETOUHBIHM, TKAHEBBIH,
OpraHM3MEHHBIH, MOIMYJISIIMOHHO-BHIOBOH, YIKOCHCTEMHBIH (OMOreoIeH0THIecKuit ), 6rnochepHBIi.

JdemoncTpanumn:

Tabnuier U cxembl: «OCHOBHBIE IPU3HAKY JKU3HUY», «YPOBHH OpraHU3aIMN )KUBOW TIPUPOJIBD).

O6opynoBanue: Mojaeiab Moekyisl JTHK.

Tema 3. Xumnuecknii cocTaB M CTPOEHHUE KJIETKHU.

XUMHUYECKAN COCTaB KIIETKH. XUMHUYECKHE JJIEMEHTHI: MaKpOIJIEMEHTHl, MUKPOdJIEMEHTHl. Boma n MuHepaIbHbIe
BEIIIECTBA.

@OyHKIINN BOJBI 1 MUHEPAIBHBIX BEIeCTB B KieTke. [lognep:kanne ocMmoTndeckoro 6anaHca.

benku. CoctaB m cTpoeHune O0enkoB. AMHHOKHCIOTHI — MOHOMeEpHl OenkoB. HeszamMeHmMMBIE W 3aMeHHMEBIE
AMHHOKHCIIOTH. AMUHOKHCIIOTHBIH COCTaB. Y POBHHU CTPYKTYPHI OEIKOBOM MOJIEKYJIbI (TIepBUYHAS, BTOPUYHAS, TPETHYHAS
YeTBEPTHYHAS CTPYKTYpa). XUMHUYECKHE CBOMCTBA OeNKOB. bronornueckue GyHKIIUU OSITKOB.

depmenTsl — Ononmornyeckre KarannzaTopsl. CTpoeHne GepMeHTa: akTHBHBIN LEHTP, cyOcTpaTHAs CHEMU(PUIHOCTS.
Kodepmentsl. Butamunbl. OTinnanst pepMEeHTOB OT HEOPraHNUECKUX KaTaIn3aTOpPOB.

YrneBoasl: MOHOCaxapuabl (TIIIOKO3a, pu003a M IE30KCHpH003a), nucaxapuabl (caxapo3a, JaKTo3a) U MOoIrcaxapuiIsl
(kpaxmaJ, TIUKOTEH, IIeJUTI0I03a). brnomornueckre GQyHKINH YTIIEBOIOB.

Jlunuael: Tpurauuepuapl, Gochonunuasl, crepouasl. I uapoduasHO-ruAPodGOOHBIE CBOMCTBA. bBHONOrHUeckue
¢bynkuuy munuaoB. CpaBHEHUE YIJIEBOI0B, OCIKOB U JIMIIMJIOB KaK HICTOYHUKOB 3HEPIHH.

Hyxunennossie xucnorsl: JJHK 1 PHK. Hyxieornasr — moHoMeps! HykiienHOBBIX KucioT. Ctpoerne u ¢pyakmnn JJHK.
Crpoenne u ¢pyakrun PHK. Bunet PHK. AT®: ctpoenne u pyHKInu.

Huronorust — Hayka o kierke. Knerodnas Teopus — mpuMep B3aMMOACHCTBUS HJIeH W (PaKTOB B HAYYHOM IO3HAHUU.
Merto1bl U3y4€eHUs KIIETKHU.

Kierka kak miemoctHas xuBasi cucrema. OOIie Ipru3Haky KIIETOK: 3aMKHYyTas Hapy»KHas MmemOpana, Monekynsl JTHK
KaK FeHeTUYeCKUH anmnapaT, CHCTeMa CHHTEe3a OenKa.

Tunmbl KIETOK: »yKapuoTH4ecKass M Ipokapuorhdeckas. OCOOGHHOCTHM CTPOEHMSI NPOKAPUOTUYECKOW KIIETKH.
Kmerounast crenka Oaktepuii. CTpoeHHWE 3YKapHOTHYECKOH KieTKH. OCHOBHBIE OTJIMYUS PACTHTENBHOH, XUBOTHOW H
TpUOHOM KIETKH.

IToBepxHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, IIMKOKAIMKC, X GyHKiud. [lnazmaTrdeckas memOpaHa, eé
cBoictBa W (pynkmun. lluromnazma u e€ opraHomapl. OmHoMeMOpanHble opraHouabl kinerku: JIIC, ammapat ['ombmkw,
m30coMBl. [lonyaBTOHOMHBIE OpraHOMIBI KIETKH: MUTOXOHAPHUH, MIacTHAbL. [IpoucXokaeHne MUTOXOHIAPHHA M IIaCTUA.
Bugpr mnactua. HememOpaHHBIE OpraHoMAbl KJIETKH: PUOOCOMBI, KJIETOUHBIA LEHTpP, LEHTPUONH, PECHUYKH, KTYTHKH.
@OYHKIMY OPraHOMJOB KIETKU. BKitoueHus.

Anpo — perynsaTopHblii neHTp kietku. CTpoeHue sapa: saepHas o0o0J0YKa, KapuoIula3Ma, XPOMAaTHH, SAPBIIIKO.
XpOMOCOMBI.

TpaHcIIOpT BELIECTB B KIIETKE.

JdemoncTpannu:

[Toptpersi: A. JleBenryk, P. I'yk, T. llIBann, M. Hlnelinen, P. Bupxos, [Ixx. Yorcon, ®@. Kpux, M. Yunkunc, P.
Opanxnuy, K. M. bap.

Huarpammsel: «PacnpeneneHne XMMHUYECKMX D3JIEMEHTOB B HEXHBOW Npupoje», «PacnpeneneHne XUMHUYECKHX
3JIEMEHTOB B KUBOW IIPUPOAE».

Tabmuusl u cxemsl: «Ileproanueckas TabIUIa XUMUYECKUX 3JIEMEHTOBY, «CTpOeHrEe MOJIEKYIbl BOIbD, «bruocuHTe3
Oenka», «CTpoeHrne MomneKyibl Oenkay, «Ctpoenue ¢depmenrtay, «Hykiaennosbie kucnotel. JJHK», «CtpoeHune Monexysst
ATO®y», «CtpoeHue 3yKapHOTHUECKON KIEeTKn», «CTpOEHHE MKHUBOTHOW KIETKM», «CTpOEHHE PpacTUTENbHOM KIIETKH»,
«CTpoeHune NpoKapHOTHUECKON KIETKN», «CTpOEHNUE s1ipa KIETKN», «Y TIEBOABLY, «JIumuab.



ObopynoBaHue: CBETOBOM MHMKPOCKOI, 000pYAOBaHHUE Ul MPOBEICHNUS HAaOMIOACHUHN, U3MEPEHHH, YKCIIEPUMEHTOB,
MUKpPOIpENnapaTbl pacTUTENbHBIX, )XUBOTHBIX H OaKTePHAJIbHBIX KIIETOK.

JlaGopaTopHble M MpaKTHYeCKHe PadOTHI:

Jlaboparopuast pabora Ne 1. «l/3ydeHue KaTaqaUTHYECKOW AaKTHBHOCTH (EPMEHTOB (Ha NpHMEpE aMHIIa3bl HIIH
KaTasa3sbl)».

Jlaboparopuast pabota Ne 2. «/3yueHue cTpOeHHS KICTOK PACTEHH, KUBOTHBIX M OaKTEpUi MOA MHUKPOCKOIIOM Ha
TOTOBBIX MHKpOIIpENapaTax 1 UX OMUCAHUEY.

Tema 4. ’KusHenesiTeJIbHOCTb KJIETKH.

OOMeH BeliecTB, UM META00TU3M. ACCUMUIISIINA (TITTACTHYECKHI 00OMEH) U AUCCUMMUIISIINS (SHEPTeTHYECKH OOMEH )
— JIBE CTOPOHBI €IWHOro mpormecca MeradbonuzMa. Ponb 3aKOHOB COXpaHEHWs! BEIIECTB W DHEPTUM B TOHUMAaHHU
MeTraboam3Mma.

Tunber oOMeHa BeliecTB: aBTOTPOGHBIA u rerepoTpodHbid. Ponb depMeHTOB B 0OMEHE BEIIECTB M IMPEBPAILCHUN
SHEPTUH B KIIETKE.

®dorocunTe3. CBeroBas u TemMHoBas (as3bl ¢orocuHTe3a. Peakimu ¢orocuHTe3a. DPHEeKTHBHOCTH (HOTOCHHTE3A.
3nauenue (orocuHTE3a NS KU3HH Ha 3emiie. BnusHue ycimoBWil cpembl Ha (DOTOCHHTE3 U CIOCOOBI TOBBILIEHHS €ro
MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XemocrHTe3. XeMOCHHTE3UpyIolie OakTepun. 3HaUeHHe XEMOCHHTE3a IS KU3HU Ha 3eMJIe.

OHepreTruecknii oOMeH B KieTke. PacleruieHue BemiecTB, BBIACIEHHE M AKKyMYJIHPOBaHHWE DHEPTHMH B KIIETKE.
Otamnbl SHepreTrHyeckoro ooMena. ['mukonus. bpoxenue u ero Bunsl. KucnoponHoe okucieHue, Wi KIETOYHOE JIBIXaHHUE.
OxwucnutensHoe GpochopumpoBanue. DPQPeKTUBHOCTH IHEPTETHUECKOr0 0OOMEHa.

Peaknum marpuuHoro cunresa. ['enermueckas mHpopmamms u JIHK. Peanmzamus renermyeckoil mHpopMamuu B
Kierke. ['enernyeckuii koJ M ero coiicTBa. Tpanckpumnims — matpuunblii cuaTe3 PHK. Tpancnamus — OuocuHTe3 Oemnka.
Oranbl Tpancisiiun. KomupoBanne aMUHOKUCIIOT. Poitk pubocom B GrocHHTE3e Oerka.

Hexnerounsie hopmbl sxu3HU — BUpychl. Victopus otkpeitus Bupycos (1. 1. BanoBckwit). OcOOEHHOCTH CTPOCHUS 1
KU3HEHHOTO IMKIIa BUpYycoB. bakrepuodaru. bonesnu pacreHni, )XHBOTHBIX M YeJIOBEKa, BhI3bIBaEMble BUpycaMu. Bupyc

nmmyHonebpuiuta uenopeka (BUY) — Bosoymutens CIIMa. OOpaTHas TpaHCKPHIIIMS, pEBEpTasa W HHTErpasa.
[IpodrrakTika pacmpocTpaHeHUs BUPYCHBIX 3a00JICBAHUH.
JdemoncTpanumn:

IToptpersi: H. K. Konsrtos, JI. Y. UBanoBckuii, K. A. Tumupszes.

Tabmump! 1 cxeMbl: « Twunbl uTaHuD», «MeTabomm3my», «MUTOXOHAPHUD», « DJHEPTETHICCKIN 00MEH», «XIJIOpOIIacTy,
«Dotocunte3n, «Ctpoenne IHK», «Ctpoenne m QyHkumoHupoBaHHE TeHa», «CuHTEe3 Oenmkay, «I eHeTHYeCKUd Koy,
«Bupych», «bakrepuodaru», «CtpoeHue u xu3HeHHbIN 11K Bupyca CITM/la, 6akreprodaray, «Pemmukarus JJHK.

Ob6opynoBanue: Moaenu-anmukanuu «Y aoenue JIHK u tpanckpumnimsy», «brnocuaTe3 6emkay, «CTpoeHHue KICTKHY,
mozenb cTpykTypbl JIHK.

Tema 5. Pa3dMHoOKeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KierouHsrit UK, WM KU3HEHHBIA MWK KieTku. MuTepdaza m mmTo3. Ilporeccel, mporekatoniye B HHTEpdAase.
Permukanmst — peakmust matpuanoro cuaTe3a JJHK. Ctpoenune xpomocoM. XpoMOCOMHBIH HA00p — KapHOTHIIL. JUTIIONTHBIH
¥ TalUIOWAHBI XPOMOCOMHBIE HAOOpBl. XpomaTuabl. LluTonmormueckne OCHOBBI Pa3MHOKEHUS W WHAWBHIyaIbHOTO
Pa3BHUTHS OPTaHU3MOB.

Henenne xiaeTku — Muto3. Ctaanu muto3a. [Iporeccsl, TpoucXoaiaIire Ha pa3HbIX CTaIUAX MHUTO3a. bruomorndeckuii
CMBICII MUTO3A.

[Iporpammupyemast THOETh KIIETKH — aIronTo3.

@opMBl pa3sMHOKEHHST OPTaHM3MOB: OecIoioe W TMojoBoe. Buubl Oecrmonoro pa3sMHOXKEHHUS: IeNeHHE HaIBOE,
MMOYKOBAaHWE OJJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHHUE, BETETATUBHOE pa3MHOXKeHHE. VICKyccTBeHHOE KIOHHUPOBAaHUE
OpPTaHMU3MOB, €TO 3HAYCHHE JJISI CENTEKIUH.

[TomoBoe pa3MHOXKEHHUE, €r0 OTIMYUS OT OECITONOTO.

Meiio3. Cragunm wmeiio3a. Ilpoueccel, mpoucxomsuiue Ha cragusx weno3a. IloBenmeHue xpomocoM B Meilose.
Kpoccunrosep. buonornueckuii CMbICI U 3Ha4E€HUE Meilo3a.

l'amerorenes — mporiecc oOpa3oBaHUS IMOJNIOBBIX KJIETOK Y XUBOTHBHIX. [lONOBBIE *kKene3bl: CEMEHHUKH U SIMYHUKH.
OOpa3zoBaHWe W pa3BUTHE IIOJNIOBBIX KJIETOK — TaMeT (CIIepMaTo30W[, SIIIEKIIeTKa) — CIIEPMAaTOreHe3 W OBOTeHe3.
OcoOeHHOCTH CTpOEHHUS SIMIIEKIIETOK U criepMaTozonioB. OmnonorBopenue. [laprenorenes.

WnpuBunyansHoe pa3BuTHE (OHTOreHe3). OMOpHOHaIbHOE pa3BuTHE (dMOpHoreHes). Irtambl 3MOPHOHAIBHOTO
pa3BUTHS y TIO3BOHOUYHBIX JKHBOTHBIX: NIPOOJIEHWE, TacTpyismus, opraHoreHe3. llocTamOpuonamsHOE pasButhe. THIIBI
MTOCTAMOPHOHATIHLHOTO Pa3BUTHS: TIPsIMOE, HempsiMoe (TMYMHOYHOE). BimsHue cpenpl Ha pa3BUTHE OPTaHU3MOB, (DAKTODHI,
CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u pa3BuTHe pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaIMU Pa3BUTHSL.

JdeMoHcTpanuu:

Tabnuipr u cxembl: «D@OpMBI pa3MHOXKEHUST OPraHU3MOBY», «J[BOHHOE OIIOMOTBOPEHHUE y IBETKOBBIX PACTEHUN,
«BereratuBHOE pa3MHOXKEHUE pacTeHHit», «JleneHune KieTku OaxTtepuit», «CTpoeHHWE TOJOBBIX KIETOK», «CTpoeHue
xpomocoMbl», «Kinerounbrit nukm», «Pemnmukamus HHK», «Mwutos», «Meio3», «lIpsMoe u HempsMoe pa3BUTHEY,
«["amerorene3 y MIEKOITUTAIONINX U YellOBeKay, « OCHOBHBIC CTaIUN OHTOT'€HE3a.



OOopynoBaHue:  MHKPOCKOI,  MUKporpemapaTsl  «CrepMaTo30uabl  MICKOMHUTAMOMIEro»,  <«Slimeknerka
MIIeKOIHUTaroeroy, «Kapruoknnes B Kjaerkax KOpelka JyKay), MarHUTHas MOJENb-aNIInKaus «JleneHne KIeTkuny», MoJenb
JHK, monens Merada3Hoil XpOMOCOMBEL.

JlaGopaTopHble M MpaKTHYeCKHe PadOTHI:

Jlaboparopuast pabora Ne 3. «HaOmiogeHune MuHTO3a B KIETKaXx KOHYMKA KOpeEIIKa JyKa Ha TOTOBBIX
MUKpOIpernapaTax».

Jlaboparopuas pabota Ne 4. «M3ydeHne CTpOCHHS MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIpEnapaTax».

Tema 6. HacnencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amauu reHeTUkU. VcTopHsi pa3BUTHS TEHETHKU. Poib ITUTONOTMHM W 3MOPHOJNOTMH B CTaHOBJICHUU
reHeTHKH. BKiag poccHiickuX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE T'CHETHKHU. MeETOIbl TeHETHKH (THOpUIO0IOTHYECKUi,
LIUTOTCHETUYCCKUN, MOJEKYJISIpHO-TeHeThuuecKuii). OCHOBHBIC TEHETHUYECKHUE TMOHATHSA. | eHeTHdyeckas CHMBOJIHUKA,
HCIOJIb3yeMas B CXeMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACIEIOBaHMs MIPU3HAKOB, ycTaHOBIeHHbIE . Mennenem. MoHOrnOpuaHOe CKpermBaHue. 3aKoH
eIMHO-00pa3usi TMOPUIOB TEPBOro TOKojieHus. [IpaBuio AOMHUHUpPOBaHHWS. 3aKOH pacIlelUIeHUs] MpH3HaKoB. [ umoresa
giCcTOTHI raMeT. [loHoe U HeromHoe JOMUHUPOBAHUE.

JurnOpugHoe CKpenMBaHue. 3aKOH HE3aBUCHMOTO HACNENIOBaHMs TpPU3HAKOB. lluToreHernyeckne OCHOBBI
JUTHOPHUITHOTO CKpEIIMBaHMs. AHAIM3UpYOIIee CKpemuBaHue. lcrmonp3oBaHue aHaIM3HPYIOMIEr0 CKPEHIMBaHUS s
OTIpeJIeNIeH sl TeHOTHIIa 0COOU.

CuernieHHOe HaciefoBaHUe Npu3HakoB. Pabora T. Moprana mo cluenjeHHOMY HacileAoBaHHIO reHoB. HapymieHue
CIIETIJICHHsI TeHOB B Pe3y/IbTaTe KPOCCHHTOBEpPA.

XpoMocoMHas TEOpHs HACIIEACTBEHHOCTH. | eHeTHYecKe KapThl.

l'enermka moma. XpOMOCOMHOE OIpeneneHrne Moja. AYTOCOMBI W TIOJIOBBIE XPOMOCOMEI. lOoMorameTrHble H
rereporaMeTHble Opranu3mMel. HacnemoBanue npu3HakoB, CHEIIEHHBIX C TTOJIOM.

M3MenunBocTh. Bujibl M3MEHUMBOCTH: HEHACJEICTBEHHAs M HacCJEACTBEHHas. Pollb cpellbl B HEHACJEICTBEHHOMN
W3MEHYMBOCTH. XapaKTepUCTHKa MOAN(DHUKAIIMOHHON N3MEHYMBOCTH. BapranmoHHbIH pa 1 BapuanuoHHas KpuBas. Hopma
peakiuu npusHaka. KoiudyecTBEHHbIE M KAayeCTBEHHBIC MPU3HAKKW U UX HOopMma peakiuu. CpoiicTBa MOIU(DHUKAIMOHHON
M3MEHYHUBOCTH.

HacnencrBenHast, WM TeHOTUITMYECKAs, H3MEHIMBOCTh. KoMOMHATHBHAS W3MEHUYNBOCTh. MeH03 1 TIOJIOBOM ITPOITeCcC
— OCHOBa KOMOWHATHMBHOW W3MEHYMBOCTH. MyTalnnoHHAs W3MEHYMBOCTh. Kitlaccudurarus MyTaruid: TEHHEIE,
XpOMOCOMHBIE, TeHOMHbIe. Yacrora W TpHYUHBI MyTaruid. MyrtareHHble (aKkTOpbl. 3aKOH TOMOJIOTUYECKUX PSIOB B
HacjencTBeHHoM n3MenuuBocty H. 1. Basunoga.

BuesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka genoBeka. Kapuorun gemoBeka. OCHOBHBIE METOBI TCHETUKH YETIOBEKA: T€HEATOTHICCKUH, OIM3HEIIOBBIMH,
[UTOTEHETUIECKHH, OMOXUMHYECKIH, MONEKyIsIpHO-TeHeTndecKkuii. CoBpeMeHHOe OIpeeneHrne TeHOTHITA: TIOJTHOT€HOMHOE
CEeKBEHUPOBAHUE, TeHOTUIIMPOBaHNE, B TOM umciie ¢ momomipio [11[P-armamm3a. HacnencTBennsle 3a00eBaHNs delOBeKa:
TeHHBIe OOJe3HMW, OOJIE3HW C HACICICTBEHHON IIPEIpacloioKEeHHOCThIO, XpOMOCOMHEIE Oone3nn. ComaTHYeCKHe W
reHepatuBHble MyTanud. CTBONOBBIE KIETKW. [IpWHIMIBI 3M0poBOro 00pasa >KU3HH, NWATHOCTHKH, MPO(YHUIAKTHKA H
JiedeHUs] TEHeTH4YecKuX Oome3Hell. MeanKo-TeHeTHYecKoe KOHCYNBTHPOBAaHWE. 3HAYEHHE MEIUIIMHCKOW TEeHETHKH B
MPEeIOTBPAIICHUH 1 JICYSHIH TeHETHIECKUX 3a00I€eBaHNN YeTIOBEKa.

JdemoncTpanun:

[Toptperst: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. UerBepuxos, H. B. Tumodeer-PecoBckuii, H. 1. BaBuios.

Tabmuie! 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IUTOreHETHIECKasi OCHOBAY, «3aKOH PACIIEIUICHUS U €ro
IIUTOTEHETHYEeCKasl OCHOBa», «3aKOH YHCTOTHI TameTy», «JlurmOpummHoe ckpemmBaHue», «lluTomorndyeckre OCHOBBI
TUTAOPUTHOTO CKpemmBaHus», «Meio3», «B3ammopelcTBue alIeNbHBIX TeHOBY», «l eHeTndeckue KapThl PpacTeHUH,
JKUBOTHBIX U 4e€NOBeKa», «['eHeThka mMona», «3aKOHOMEPHOCTH HACIENOBaHMs, CLEIUIEHHOro ¢ moyomy», «Kapuorumbl
YelloBeKa M KUBOTHBIX», «BHIBI n3MeHInBOCTH», «MoauduKamoHHas N3MEeHINBOCTEY, «HacnenoBanue pesyc-dakropay,
«I["eHeTuka rpymni KpoBu», «MyTauuOHHAsT U3BMEHYUBOCTD).

O6opynoBanue:  MopaelNH-amiuiuKamun — «MoHoruOpuaHOe  cKpemuBaHuey», «HemomHoe — JTOMUHHpOBaHHE»,
«urnbpuaHoe ckpemmBanuey, «llepekpéct xpomocom», MHUKPOCKON B MUKporpenapar «/po3zoduna» (Hopma, Mmyranuu
(hOpMBI KPBUTHEB M OKPACKH Tena), Tepbapuii «"opox moceBHON.

JlabopaTopHble U MpakTHYeCKHe PadoThI:

JlaGopartopHas padora Ne 5. «/3ydeHne pe3yapbTaTOB MOHOTHOPUIHOTO M TUTHOPHUIHOTO CKPEIIUBAHUS Y IPO30(HIIEI
Ha FOTOBBIX MUKpOMpEnapaTax».

JlaGoparopHast pabora Ne 6. «/3yueHne MOAMQPUKAMOHHOW H3MEHYHMBOCTH, MOCTPOSHHE BAPHUAIMOHHOTO PsAa H
BapHaLlMOHHON KPHBOMY.

JlaGoparopHas pabora Ne 7. «AHaM3 MyTanuid y qpo30(UiIbl HA TOTOBBIX MHKPOIIpEnapaTaxy.

[IpakTudeckas padora Ne 2. «CocTaBieHre 1 aHaJIN3 POJIOCIOBHEIX YETOBEKA.

Tema 7. Cenexkuus oprann3mMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenekuus Kak Hayka M Ipouecc. 3apokIeHue celekuuu u nomectukanus. Yuenue H. U. BaBunoBa o meHtpax
MIPOUCXOXKJICHHSI 1 MHOT000pa3usi KyJbTYPHBIX pacTeHul. L[eHTphl TPOMCXOXKACHUS JOMAIIHUX XKUBOTHBIX. COpT, mopoja,
LITaMM.



CoBpeMeHHBIE METOABI CeleKIUH. MaccoBblii M WHAWBUAYaJbHBIH OTOOPHI B CENEKLWU PACTEHHH M KUBOTHBIX.
Onenka 3Kcrepbepa. bimskoponcTBeHHOe CKpemyBaHue — WHOpuAuMHT. Yuctas nuHust. CKpelMBaHWE YHCTBHIX JIUHHH.
I'ereposuc, nnm rubpunHas cuna. HeponcrBenHoe ckpemuBanue — ayrOpuaunr. OTnanéHHast THOpuaAn3anus 1 e€ yCIexXu.
HckyccTBeHHBI MyTareHe3 W TONy4YE€HHE TOMUIIOUAOB. JIOCTHMKEHHS CEeNeKIUH PpacTeHUH, HKHUBOTHBIX H
MUKpPOOPTaHU3MOB.

Buorexnonorus kak orpacib Hpou3BoAcTBa. ['eHHas WHkeHepusa. Jtambl co3maHust pekomOuHantHOH HK n
TpaHCTeHHBIX opraHu3MoB. Kierounas unnkenepus. Knerounele KyabTypbl. MUKpOKIOHAJIBHOE pa3MHOKEHUE PACTEHUU.
KnonupoBanue BBICOKOIMPOAYKTUBHBIX CEITBCKOXO3SHCTBEHHBIX OPTaHMU3MOB. OKOJOTHYECKHE M STHUECKHE MPOOJIEMBI.
I'MO — renernueckd MOIUGUIMPOBAHHBIE OPTAHU3MBIL.

JemoHcTpanuu:

[optpersi: H. W. Basunos, 1. B. Muuypus, I'. 1. Kapneuenko, M. ®. VBaHos.

Tabmuie! 1 cxeMbl: KapTa «L{eHTpBI MPOUCXOXKICHUST 1 MHOT000pa3Hs KyJIbTYPHBIX pacTeHui», «Ilopomsl noManHux
KHUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHui», «OtmanéHHas rubpumuzanus», «Paborel akagemuka M. @. lBanoBay,
«[Tonumnonaus», «O0bEKTH OHOTEXHONOTHIY, «KieTouHbIe KyIbTYphl M KIIOHUpOBaHue», «KOHCTpyrpoBaHUE U TIepeHOC
T€HOB, XPOMOCOM.

Ob6opynoBaHue: MyJsSOKH IUIOJOB W KOPHEIUIONOB JWKAX (OPM H KYJIBTYpHBIX COPTOB pacTeHHi, repOapwmii
«CenbCKOX 03 HCTBEHHBIE PACTEHUSD.

JlabopaTopHble U MpaKkTHYeCKUe padoThl:

OKkckypcus«OCHOBHBIE METOJIBI U JIOCTHDKEHHS CEJIEKIMM PACTeHHWH U JKMBOTHBIX (Ha CENIEKIMOHHYIO CTaHIIMIO,
TUIEMEHHYI0 (hepMy, COPTOMCIBITATENBHBIH YYacTOK, B TEIUIMYHOE XO3SIMCTBO, JIa0OpaTOPHIO arpOyHWBEPCUTETA WU
Hay9IHOTO IIEHTPA)».

11 KJIACC

Tema 1. JBoJIIOIIHOHHASA OHOJIOTHS.

[Ipeamockuiki BOZHUKHOBEHUS SBOJIIOIIMOHHON TEOPUHU. DBOIOIMOHHAS Teopust U €€ MecTo B Ouonornu. BiusHue
SBOJIOIIMOHHOW TEOPUU HA PA3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBuzerensCcTBa 3BONONNHA. [lameoHTONOrMYecKne: MoCiea0BaTebHOCTD MOSBIICHUS BHIOB B MaJICOHTOIOT MYECKOM
JIETOTNCH, TiepexoiHbIe popMbl. broreorpaduieckue: cXoacTBO U pazinune GpayH u (IIop MaTEpUKOB U OCTPOBOB.

OMOpHONOTHYECKHE: CXOACTBA W Pa3NuyMst SMOPHOHOB pa3HbIX BUAOB MO3BOHOYHBIX. (CpaBHUTENBHO-
aHATOMHUYECKHE: TOMOJIOTMYHBIC, aHAJOTHYHBIC, PyIUMEHTApHBIE OPraHbl, aTaBU3MBL. MOIEKYIIpPHO-OMOXMMHUYECKHE:
CXOJICTBO MEXaHHU3MOB HACIIE/ICTBEHHOCTH U OCHOBHBIX META0OIMYECKHX ITyTEH Y BCEX OPTaHU3MOB.

OpomonnonHas teopus Y. Jlapeuna. IIpeamochuiki BO3HMKHOBEHHS JapBHHHM3MA. JIBMKYITHE CHIIBI DBOJIIOIIMH
BHJIOB 110 J{apBrHY (M30BITOYHOE pa3sMHOKEHUE TIPH OIPaHUIECHHOCTH PECYPCOB, HeonpeneaéHHas N3MEHINBOCTh, O0ph0a 3a
CYIIIECTBOBAHHE, ECTECCTBEHHBIN OTOOD).

Cunternueckas Teopus dBomrorun (CTD) u €€ oCHOBHBIC TTOJTOXKECHHS.

Muxkpossomtorus. [lomymnsius kak efnHUIa BUAA U SBOIIOLNH.

HBwxkymue cunbl  ((haKTopel) 3BOJIONUHM BHIOB B IpHpofae. MyTallMOHHBIM TMporecc W KOMOWHATHBHAS
M3MEHYUBOCTH. [lomynsnronHbie BOMHBI U Aperd reHoB. M3omsius 1 MATparusi.

EcrecTBenHBIi 0TOOP — HaNpaBIAOMI (HaKTOp IBOTIONNHA. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucmocobmeHHOCTs, OpPTaHW3MOB KaK pe3yibTar »dBomonnd. [IpuMepsl mpucmocoOieHnii y OpraHn3MOB.
ApoMopdh 03Bl U HINO-a A TAIIHH.

Bun u Bumoo6paszosanue. Kpurepuu Buma. OCHOBHBIE (OpMBI BUA000Opa30BaHMS: TreorpaduIeckoe, IKOIOTHIecKoe.

MakposBomtotinst.  DopMbl  3BomronuH:  (hUieTHYecKas, IUBEPreHTHAas, KOHBEPIeHTHAs, IMapaJuleibHasl.
HeoOpatumocTh 3BoOMIOINH.

[IpoucxoxeHne oT HeCennaTu3nPOBAHHBIX MPenkoB. [Iporpeccupytomias crienuann3anys. ATanTHBHAS paadaIiis.

JdemMoHncTpannu:

IToptpersi: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, O. I'ekkens, @. Mromnep, A. H.
CeBepuoB.

Tabmuer u cxembl: «Pa3BuTHE oOpraHmveckoro mMmpa Ha 3emie», «3apoiblllii MO3BOHOYHBIX JKHBOTHBIXY,
«Apxeorntepukcy, «Dopmbl O00pHOBI 3a cymiecTBOBaHHE», «EcTecTBeHHBIH 0TOOP», «MHOrooOpasue COpPTOB PaCTEHUI»,
«MHoroobpasue 1mopoj XHBOTHBIX», «llomynsmumny, «MyTallnoHHas U3MEHUYUBOCTEY, «ApoMopdo3bl», «Mnnoananrarmmy,
«Obmras aerenepanus», «JBmwkymue cuibl sBomonnmy, «Kapra-cxema mapmipyra myremecteus Y. JlapBuHay, «boprda 3a
cymiectBoBaHue», «lIpucnocoOmeHHOCTs  opraHu3MoB», «leorpaduueckoe BHIOOOpazoBaHUE», «IKOIOTHYECKOE
BHJI000pa30BaHUEY.

OO6opynoBaHue: KOJJIEKIUS HACEKOMBIX C DPAa3JIMYHBIMHM THIIAMHA OKPAacKH, HaOOp IJIOAOB M CEMSH, KOJUIEKITUS
«[IpuMepsI 3aUTHBIX MTPUCIIOCOOICHHUH Y )KUBOTHBIX», MOJielb «OCHOBHEIE HAIIPABJICHUS 3BONIOIHIY, O0REMHAS MOJIETH
«CTpoeHue roI0BHOIO MO3ra TO3BOHOYHBIX .

Buoreorpaduyeckas kapra mupa, Koyeknus «DopMbl COXpAaHHOCTH MCKOIAEMBIX KUBOTHBIX M PaCTEHUN», MOJENb
ammuinkauusa — «llepekpéct xpomocom», BiaxHble mnpenapatel «Pa3zButue Hacexomoro», «Pa3BUTHE JISATYIIKHY,
MUKporpernapat «Jpo3odpunay (HopMa, MyTariu (popMbI KPBLUTEEB U OKPACKH TeNa).

JlaGopaTopHble M NpaKTHYeCKHe PadOTHI:

Jlabopatopnas padora Ne 1. «CpaBHeHHE BUIOB 110 MOP(OIOrHUECKOMY KPUTEPUIO».



JlaGopatopnas pabota Ne 2. «Onucanue NpucrnocoOJIEHHOCTH OPraHU3Ma U €€ OTHOCUTEIILHOTO XapaKTepa.

Tema 2. Bo3HnKHOBeHHe U pa3BUTHE )KU3HU HA 3eMmie.

JonaydHble IpeACTaBICHHS O 3apPOXKACHUY JKM3HU. Hay4dHble rHIoTe36 BOSHUKHOBEHUS KU3HU Ha 3emiie: abruoreHes
W TmaHcrepMus. XWUMHYECKas OSBONIOLUUS. AOHWOTEHHBIM CHHTE3 OpraHMYeCKMX BEUIECTB W3 HEOPTraHMYECKUX.
DKCHepruMeHTalbHOE TOATBEPKICHHE XUMUYECKOH 3BoNonul. HauanpHble 3Tambel Onomormyeckoil Bomonun. ['mnoresa
PHK-mupa. ®opmupoBanrie MeMOpPaHHBIX CTPYKTYp W BO3SHHKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W WX 3BOIIOLUS.
dopMHUpOBaHNE OCHOBHBIX TPYII KUBBIX OPTaHHU3MOB.

PazButue xu3nu Ha 3emiie o spam u nepuonaM. Katapxeil. Apxeiickas u mporepo3oickas >psl. [laneo3oiickas apa u
e€ mepuopl: KeMOPUHCKUH, OPJIOBUKCKHH, CUITYPHICKUIN, TEBOHCKHI, KAMEHHOYT OJIbHBIH, TEPMCKHUH.

Me3o30licKkast 3pa U €€ IEpUOoJIbl: TPUACOBBIH, FOPCKUI, METTOBOM.

Kaitno3zolickas 3pa u e€ nmepuoibl: majieor eHOBbIN, HEOTCHOBBIN, aHTPOIOT€HOBBIH.

XapaKTepI/ICTI/IKa KJIIMMaTa U I'COJIOTHYCCKUX IIPOLECCOB. OCHOBHBIE 3TaIlbI OBOJIIOIUU PACTUTCIBHOIO U JKMUBOTHOI'O
Mupa. Apomopdo3sl y pacTeHU# U KUBOTHBIX. [losiBIIeHHE, paclBET U BBIMUPAHHUE TPYIII KHUBBIX OPTaHH3MOB.

Cucrema opraHM4ecKOro Mupa Kak oTpakeHue 3BOoluU. OCHOBHBIE CUCTEMAaTHYECKHE IPYIIIbl OPTaHU3MOB.

OBononys 4ernoBeKa. AHTPOIONOTHS Kak Hayka. Pa3BUTHe MpeacTaBlIeHUIl O MPOMCXOXKACHUN dYenoBeKa. MeTozpl
M3ydeHus aHTpororeHesa. CXoAcTBa U pa3IniMs YeJIoBeKa U KUBOTHBIX. CHCTeMaTHUECKOe MOJI0KEHNE YeTOBEKa.

Hewkymme cuibl  (akTopbl) aHTpormoreHesa. HaciiencTBeHHass HW3MEHYMBOCTH M €CTECTBEHHBIH  OTOOP.
OOmiecTBeHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil TPy/la, MBIIIUICHHE, PeUb.

OCHOBHBIE CTaJUU W BETBH HBOJIOIMHN YeJIOBEKA: aBCTPaJONMUTEKH, YenoBek ymenbli, YenoBek MpsMOXOAAIIHi,
UenoBek HeaHjepraibckuli, YenmoBek pa3ymHblii. Haxomku HCKONAEMBIX OCTAaTKOB, BpeMs CYIIECTBOBaHHS, 00JIACTh
pacnpoctpaHeHusi, 006EM TOJIOBHOIO MO3ra, 00pas3 KHU3HHU, OPYIHsL.

UenoBeueckue packl. OcCHOBHBIE OONbBIIME pachl: €BpomeouaHas (eBpasuiicKas), HErpo-aBCTPAJIOHIHAS
(3xBaTOpHaNTbHAS), MOHTOJIOMIHAS (A3MAaTCKO-aMEpUKaHCKast). UepThl MPUCITOCOOIEHHOCTH MPEICTABUTEICH YEITOBEIECKUX
pac K ycloBusM cymiecTBoBaHus. EquHCTBO uenoBeueckux pac. Kpurnka pacusma.

JdemoncTpanumn:

[Toptpersr: @. Penn, JI. Iactep, A. W. Omapun, C. Mumiep, I'. FOpwu, Y. JlapBus.

Tabmumpr 1 cxembl: «Bo3unkHOBeHHEe CONHEUHOW CHCTEMBI», «Pa3ButHe opranmdeckoro mupa», «PacrturempHas
KIerkay, «KuBotHas kinerkay, «lIpokapuorndeckas kierka», «CoBpeMeHHas CHCTeMa OpraHMYecKoro Mupay, «CpaBHEHHE
AHATOMHUYECKUX 4YepPT CTPOCHHUS YENOBEKa M YeNOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOIOTHYSCKUX
HaXOJIOK TPEIKOB COBPEMEHHOIO uenoBeka», «JlpeBHeliue moan», «JpeBHue moan», «llepBbie COBpeMEHHBIE JIOJINY,
«HenoBeyeckue paco».

Oo6opynoBanue: Mymspku «lIporcxoxkmeHne demoBeka» (OIOCTHI aBCTPAIONUTEKA, MUTEKAHTPOIA, HEaHIIEPTallbla,
KpOMaHBOHIIA), CIICIIKH WIIH H300paKeHUSI KaMEHHBIX OPYIUH TTEpBOOBITHOIO YeNTOBEKa (KaMHH -UOIIIIEPhI, pyOniia, CKkpedia),
TeOXpOHONIOTHYecKas Tadnuna, KoureKuus «DopMbl COXpaHHOCTH HCKOMAeMbIX KUBOTHBIX M PACTEHUI.

JlabopaTopHble U MpaKkTHYECKHEe PadOThI:

[IpaxTudaeckas padora Ne 1. «/3ydeHne HCKOTAEMbIX OCTATKOB PACTEHUN W )KUBOTHBIX B KOJIJIEKITHSIX.

OKCKypcus « IBOIIOLNS OPTaHMIECKOT0 MUpa Ha 3emiie» (B eCTeCTBEHHO-HAYYHBIN UITH KpaeBeMIeCKuil My3el).

Tema 3. Opranu3msbl 4 OKpy:Kalas cpeaa.

OKoorug Kak HayKa. 3aJaddl W paslenbl JKOMOTHH. MeTOmbl SKOJOTHYECKHX HCCIENOBAaHUN. DKOIOTHYECKOe
MHPOBO33pPEHHE COBPEMEHHOT'O YEIOBEKA.

Cpensl oOUTaHWS OPTaHU3MOB: BOJHAS, HA3eMHO-BO3/TyIIIHAS, TIOYBEHHAS, BHYTPHOPTaHU3MEHHAS.

Okonornueckue (aktopel. Krmaccudukarmuss HSKOMOTHYEeCKHX  (QaKTOpPOB: aOWOTHYECKHe, OWOTHYEeCKHe |
aHTpOIOreHHbIe. J|eficTBIe FKOIOrnYecKiX (DaKTOpOB Ha OPTaHU3MBI.

AbuoTrndeckrne (GakTOpbl: CBET, TeMIleparypa, BiIaxHOCTh. Poromepmommsm. IIpucmocobieHUs OpraHU3MOB K
NEHCTBHUIO a0HOTHYECKUX (PaKTOpPOB. bronormueckue puTMEL.

buotnueckue dhakropsl. Buapl OHOTHYECKUX B3aUMONEHCTBUIN: KOHKYPEHIIHUS, XUIITHUIECTBO, CHMONO3 M er0 ()OPMEI.
[lapasuTt3m, Koomepamusi, MyTyajin3M, KOMMEHCAIH3M (KBapTUPAaHCTBO, HaxXJeOHWYECTBO). AMEHCAIN3M, HEHTpaIH3M.
3HadeHne OMOTHYECKUX B3aUMOJIEHCTBHN TS CYIIECTBOBAHUS OPTaHU3MOB B IIPHUPOIHBIX COOOIIECTBAX .

OKOJIOTHYECKUE XapaKTepUCTUKU momynsnud. OCHOBHBIE MOKAa3aTeNd IOMYJSIIIAA: YHUCIEHHOCTh, IUIOTHOCTB,
POXIaeMOCTh, CMEPTHOCTD, IIPUPOCT, MUTpaIws. InHaMUKa YHCICHHOCTH TOMYIISIUN U €€ PEryIIsIIHs.

JdemoHncTpannu:

[optpersi: A. 'ymbonbar, K. @. Pynse, 3. I'ekkens.

Tabmuer u cxembl: kapra «lIpupomasie 30HBI 3emumy», «Cpenpl OOMTAaHHS OPTaHU3MOBY», «DOTOMEPHUOTUIMY,
«[lomymnsinmy», «3aKOHOMEPHOCTH POCTa YHCICHHOCTH TOMYJISIIUN HHPY30puu-Typenbkny, «llnutesie memmy.

JlaGopaTopHble M NpaKTHYeCKHe PadOTHI:

Jlaboparopnas padora Ne 3. «Mopdonornaeckre 0COOEHHOCTH PACTEHUH U3 PAa3HBIX MECT OOMTaHUS.

Jlaboparopnas padora Ne 4. «BnusiHre cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktuueckas padora Ne 2. «Ilogcuér mIOTHOCTH MOIMYJISIIMKA PAa3HBIX BUJOB PACTCHUI.

Tema 4. Cool1mecTBa 1 3K0JT0THYECKHE CHCTEMBI.

CooOmiectBo opraHu3smMoB — Ouoneno3. CTpykTypsl OuWoOLleHO3a: BHIOBasi, MPOCTPAHCTBEHHas, Tpoduyeckas
(nmumeBas). Bugpl-nomuHanThl. CBSI3M B OUOIIEHO3E.



DKOJIOrHUecKre CHCTeMBbl (9KocucTeMbl). [loHsATHE 00 SKOCcHCTeMe U OnoreomneHo3e. OyHKIMOHAIBHBIE KOMIOHCHTHI
9KOCHCTEMBI: MPOYIICHTHI, KOHCYMEHTBI, PeIyLIeHTbl. KpyroBopoT BelecTB U MOTOK YHEPTUU B IKocucTeMe. Tpoduueckue
(muieBbie) YpoBHM dKocHCTeMbl. [lumieBbie 1enu u cetd. OCHOBHBIC MOKa3aTeIH KOCHUCTEMBI: OHOMacca, MPOXyKIIHS.
DKONOTHYECKHEe TTHMPAMUJIBL: TPOAYKINHU, YHCICHHOCTH, OnoMacchl. CBOMCTBA IKOCHCTEM: YCTOWYHUBOCTD, CaMOPETYIISIIHS,
passutne. Cykueccusl.

[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMa XBOWHOTO MITU IIMPOKOJIMCTBEHHOTO Jieca.

AHTPONOTeHHBIE SKOCHCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCHUCTEMBI. BHONOTHYecKoe M XO3SHCTBEHHOE 3HAYCHHE
arpo’KOCHCTEM U YPOOIKOCHCTEM.

BuopaznooOpasue kak GaxTop ycToiHunBoCcTH 3KocucTeM. CoxpaHeHHe OHOIOTHYECKOro pa3HooOpas3ust Ha 3emiie.

Vuenne B. . Bepuaackoro o Omocdepe. ['panuipl, coctaB u cTpykrypa Ouocdepsl. JKuBoe BeliecTBO W €ro
¢ynkuuu. OcobeHHocTH Onocepbl Kak rino0anbHOW JKOCHCTeMBl. JlMHAMHUYECKOe paBHOBECME M 0OpaTHas CBS3b B
ouochepe.

KpyroBopoThsl BelIeCTB ¥ OMOreOXMMHYECKHE ITUKIBI 3JEMEHTOB (yrjiepoja, a3oTa). 30HAJIBHOCTh OHOC(EpHI.
OcHOBHBIE OMOMBI CYIIIH.

UYenoBeuectBo B Ouochepe 3emiu. AHTPONOreHHbIE H3MEHeHHS B Ouocdepe. [00aibHbIE 3KOJIOTUYECKUC
MPOOIIEMBI.

CocyiiecTBoBaHHE IPUPO/IBI U denoBeuecTBa. CoxpaHeHre OMOpa3HOOOpa3usi KaK OCHOBA YCTOMUMBOCTH OHUOC(hEpHI.
OcHoOBa palMOHAJIBHOTO YIPABICHUS MPUPOAHBIMU PECypcaMH M MX HCHOJIb30BaHHE. JIOCTHKEHHS OMOJIOTMHM W OXpaHa
NIPUPOJBL.

JdemoncTpanumn:

[optpersi: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepraackuii.

Tabmuiel u cxembl: «[lumieBsie 1enu», «buoreHO03: coctaB M cTpykTypay, «I[IpupomHsie coobiecTBay, «llernu
MMATaHUSD», « IKOJIOTHIECKas mupamMuaa», «bruocdepa um demoBek», «IKOCUCTEMA MMTUPOKOIMCTBEHHOTO Jecay, « IKOCHCTEMA
XBOMHOTO Jeca», «buomeHo3 BomoéMay, «ArpoimeHos», «lIpuMepHBIE aHTPOIOTEHHBIE BO3ICHCTBUS Ha TPHUPOAY»,
«BaxxHeilme UCTOYHMKH 3arps3HEHHs BO3IyXa M TPYHTOBBIX Bomy», «[louBa — BaxkHelmias cocTaBisromas 6uocqepsn»,
«DakTophl Jerpaganuu 1mouBy, «[lapHukoBblid 3ddekT», «DakTopbl pajnoaKTUBHOTO 3arps3HeHus orocdepsr», «Oomas
CTpyKTYypa ouocdepni», «Pacnpocrpanenue sxu3Hu B Ouochepe», «O30HOBBIN 3kpaH Onochepb», «KpyroBopor yriepoaa B
ouochepe», «KpyroBopor azora B IpupoIe».

O6opymoBaHue: MOACITb-aNUINKAMs « TUTHIHBIE OHOIIEHO3BI», TepOapuii «PacTuTenbHBIE COOOMECTBAY, KOJIJICKITUN
«buoreno3y, «BpemuTenn BaXHEHIITNX CENbCKOX03IUCTBEHHBIX KYIBTYp», TepOaprul M KOJUICKIIMM PACTCHHWH W KUBOTHBIX,
TIpUHAICKAIIHE K Pa3HBIM dKOJIOTHYECKIM T'pyIiaM oaHoro Buaa, Kpacnas kaura Poccuiickoit depepannm, n300pa>keHUs
OXpaHSIEMBIX BHJIOB PACTCHUH M )KUBOTHBIX.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI IIO BUOJIOI'MN HA BA30OBOM YPOBHE
CPEJHET'O OBHIEI'O OBPA3OBAHU

Cormacio ®I'OC COO, ycraHaBiIMBaIOTCS TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOYYaroIIMMHCSA IPOrpaMm

cpenHero o0iero 00pa3oBaHuUs: IMYHOCTHBIM, METAIPEAMETHBIM U TPEIMETHBIM.
JIMHHOCTHBIE PE3YJIBTATHBI

B cTpykType NTUYHOCTHBIX pE3yabTaTOB OCBOEHMs INpenMeTa «buonmorus» BBLAEIEHBI CIEAYIOLIME COCTABISIOLINE:
OCO3HaHWE 00YYAIOUIMMUCS POCCUUCKON I'PaXKIaHCKOW MIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATENEHOCTH
U CaMOOTIpeeNICHUIO, HAIMYMEe MOTUBAIMU K 0OyYeHUIO OMONIOTHH, IIeJIeHAIPAaBICHHOE pa3BUTHE BHYTPEHHUX yOXKICHUH
JIMYHOCTHU Ha OCHOBE€ KJIFOUCBBIX HCHHOCTGP'I U UCTOPHUYCCKUX TpaI[I/I]_[I/Iﬁ pa3BUTHUA 6I/IOJIOFI/I‘-IGCKOFO 3HaHUA, TOTOBHOCTb U
CIOCOOHOCTh  OOYYArOIIMXCSl PYKOBOJACTBOBATbCS B CBOGH JACATENBHOCTH I[IEHHOCTHO-CMBICIOBBIMH — YCTaHOBKaMH,
MPUCYIIMMHU CHCTeMe OMOIOrnYecKoro 00pa3oBaHusl, HATMYME YKOIOTUIECKOr0 MTPABOCO3HAHMS, CTIOCOOHOCTH CTaBUTH LIENN
" CTPOUTH XKM3HCHHBLIC ITJIAHBI.

JIMYHOCTHBIC PE3yJIbTAThl OCBOCHUS INpeaMeTa «BHoIorus» TOCTUTalOTCS B €IUHCTBE YU4eOHOH M BOCIUTATEIHHOU
ACATCIBHOCTU B COOTBCTCTBUU C TpaaullHMOHHBIMHA pOCCHﬁCKHMH COIIMOKYJIbTYPHBIMH, HCTOPUYCCKMMH W JYXOBHO-
HPAaBCTBCHHBIMU LIECHHOCTAMU, INPUHATBIMUA B O6IlIeCTBe InpaBuUjaMU W HOpMaMH IMOBCACHUA H CHOCO6CTBYIOT mpoueccam
CaMOITIO3HaHUA, CaAMOBOCIIUTaHUA U CaMOPAa3BUTHA, Pa3BUTHUA BHYTpeHHeﬁ MO3NIWHN JIMYHOCTH, MMATPUOTU3MA, YBAXKCHUA K
3aKOHY W TIPaBOIOPSJIKY, YEIOBEKY Tpyla M CTapiieMy MOKOJECHUIO, B3aUMHOTO YBa)KeHHs, OEpeKHOro OTHOIICHHS K
KyJbTYPHOMY HAacClEUI0 U TPAJAUIMAM MHOIOHAIMOHAIBHOrO Hapoaa Poccuiickoit @enepaiinu, NpUpPOAE U OKpYKarollen
cpexe.

JIM4HOCTHBIE PE3YNbTaThl OCBOCHUS y4eOHOT0O IpeaMeTa « BHONOorns TOMKHBI OTPakaTh TOTOBHOCTh U CIOCOOHOCTh
00y4aroMxcsi PYKOBOACTBOBAThCS C(OPMHUPOBAHHOW BHYTPEHHEH TO3MIMEH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpPHCHTAIMH, TO3WTHUBHBIX BHYTPEHHUX YOEXKIICHHHA, COOTBETCTBYIONIMX TPAJIUIUOHHBIM IEHHOCTSM POCCHHCKOTO
06II.ICCTBa, paCoiMpCHUEC KU3HCHHOI'O OIlbITa M ONbITa ACATCIIBHOCTH B IIPOLECCE pain3aliid OCHOBHBIX HaHpaBHeHI/Iﬁ
BOCHUTATEIbHON JACATCIBPHOCTH, B TOM YHCJIC B HaCTHU:

1)rpasxkaanckoro BOCIMTAHHUSA:

c(hOpMHPOBAHHOCTHh TPAKIAHCKOH MO3WIMKA 00yUJaIOMIErocss KaK aKTUBHOTO W OTBETCTBEHHOI'O WIEHA POCCHICKOTO
oO1mecTBa;

OCO3HaHWE CBOUX KOHCTUTYIIMOHHBIX NIPaB ¥ 0053aHHOCTEH, YBasKEHHE 3aKOHA M TIPaBOIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH [IESITENbHOCTU IPH CO3JAaHMU YYEOHBIX NPOEKTOB, PELICHHU YYEOHBIX U
[I03HABaTENbHBIX 3aJ1ay, BBITOJHEHUN OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ONPENeNsITh COOCTBEHHYIO MO3UIIHMIO 110 OTHOIICHHIO K SIBICHUSIM COBPEMEHHOM KHM3HHU U O0BSCHATS e€;

YMEHHUE YUYUTHIBaTh B CBOMX IEHCTBHAX HEOOXOJUMOCTh KOHCTPYKTUBHOI'O B3aUMOAEHCTBMA JIOIEH C pa3HbIMU
yOeXIeHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMU U COLIMAJIbHBIM II0JI0KEHHUEM;

TOTOBHOCTb K COTPYIOHHMYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHHA Y4EOHBIX, I103HABaTEIbHBIX H
HCCIIeIOBATENIbCKUX 3a7a4, YBa)KUTENbHOIO OTHOIIEHUS K MHEHHUIO OMNIIOHEHTOB IPU OOCYXAEHHHM CIOPHBIX BOIPOCOB
OMOJIOTHIECKOTO COAEPIKAHNS;

TOTOBHOCTh K TYMaHHTaPHOM U BOJIOHTEPCKON JEATENBHOCTH;

2) NaTpMOTHYeCKOro0 BOCIMTAHMS:

c(OpMUPOBAHHOCTh POCCUICKOIN IPa)kAAHCKON MIEHTUYHOCTH, IATPUOTH3MA, YBAXKEHHUSI K CBOEMY Hapoly, 4yBCTBa
OTBETCTBEHHOCTH Iepel PoanHOM, ropaocT 3a cBOil Kpaii, cBot0 PonnHy, CBOM SI3bIK M KYJbTYpY, MPOLUIOE U HACTOSILIEE
MHOTOHaIlMOHAIILHOTO Hapona Poccuy;

LIEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HACIEAWI0O M MaMATHHUKAM NPUPOABI, JOCTHKeHUsAM Poccnn B Hayke,
HCKYCCTB€, CIIOPTE, TEXHONOTHSX, TPYIE;

CIIOCOOHOCTh OLICHWBATh BKJIAJ POCCUHCKMX YYEHBIX B CTAHOBJIECHHE M PAa3BUTHE OMOJIOTMH, MOHMMAaHMS 3HAYCHHUS
O1oNOruy B O3HAHUU 3aKOHOB IIPUPO/BL, B )KU3HU YEJIOBEKA U COBPEMEHHOI'0 OOILECTBA;

uzeiiHas yOexxJEHHOCTb, TOTOBHOCTbD K CIIY>KEHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTb 3a €ro Cyab0Yy;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHME TyXOBHBIX LIEHHOCTEW POCCUMCKOr0 HAPOAA;

c(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, STHUECKOTIO TIOBEICHMS;

CIOCOOHOCTH OLIEHUBATH CUTYaLUIO U IPHHUMATh OCO3HAHHBIE PEIICHHS], OPUEHTHPYSACH Ha MOPaJIbHO-HPaBCTBEHHbIE
HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJ[a B IOCTPOEHHUE YCTOMYMBOrO OYyAyILEro;

OTBETCTBEHHOE OTHOLICHHE K CBOMM POAMTENSIM, CO3JAHHMIO CEMBH HAa OCHOBE OCO3HAHHOIO NMPHUHATHS LEHHOCTEH
CEeMEWHOM KU3HU B COOTBETCTBUH C TpaauLUsAMK HaponoB Poccuy;

4) 3cTeTUYeCKOro BOCIIUTAHMS:

ACTETHYECKOE OTHOILLIEHHE K MUPY, BKJIIOUYAsi SCTETUKY ObITA, HAYYHOTO M TEXHHMYECKOrO TBOPUECTBA, CIIOPTA, TPYAA,
00I1IeCTBEHHBIX OTHOLICHUI;

[MOHMMAaHNE 3MOIIMOHAIBHOTO BO3JEHCTBHS JKUBOW MTPUPOABI U €€ IIECHHOCTH;

TOTOBHOCTh K CAMOBBIPa)KEHHUIO B PA3HBIX BUJaX UCKYCCTBA, CTPEMJICHHE MTPOSBIATH Ka4eCTBA TBOPUYECKOM JIMYHOCTH;

5) pu3nveckoro BocnuTaHNs, POPMHUPOBAHUS KYJIbTYPBI 3A0POBbSI M SMOLHOHAJBHOTO 0J1aronoTyyns:



MOHMMaHWE W peanu3alysl 3J0pOoBOro M Oe3omacHOro oOpasza JKM3HU (3I0pOBOE THTaHHE, COONIOIEHHE
THTHEHUYECKMX MPaBWJI U HOPM, cOANaHCHPOBAHHBIM PEXKHUM 3aHSATHH W OTAbIXa, peryispHas (uindeckass aKTHBHOCTB),
OepeXHOr0, OTBETCTBEHHOTI'O M KOMIIETEHTHOT'O OTHOILICHHS K COOCTBEHHOMY (DM3HYECKOMY H MCHUXHMYECKOMY 370pOBbIO;

MOHUMaHWE NEHHOCTH TPaBWI WHAWBUAYAIbHOIO M KOJUIEKTHBHOTO O€30MacHOro MOBEACHUS B CUTyalHUsX,
YrpOXKaIoIMIKX 370POBBIO U )KU3HHU JIOAEH;

OCO3HaHHE MOCIECTBUN 1 HEMPUITHS BPESAHBIX MPUBBIUEK (YIIOTpEOIeHHUs alkOroisl, HAPKOTUKOB, KypeHus);

6) TPyA10BOI0 BOCIUTAHUSA:

TOTOBHOCTB K TPYZy, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYIOII00HE;

TOTOBHOCTh K AaKTUBHOW JEATENbHOCTH TEXHOJOTHMYECKOH U  COIMalbHOM HANpaBIEHHOCTH, CIOCOOHOCTh
WHUIUHPOBATh, TUIAHUPOBATh U CAMOCTOATENBHO BBIIOIHATH TaKYIO JESTEebHOCTD;

HWHTEpEC K Pa3InYHbIM chepaM npodeccrnoHanbHOM AesSTeNbHOCTH, YMEHHUE COBEPIIaTh OCO3HAHHBIN BBIOOp Oymymiei
npodecchy U pean30BhIBaTh COOCTBEHHBIC KU3HEHHBIE IIJIaHEI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO H CaMOOOPA30BAHUIO Ha MPOTSHKEHUH BCEH JKU3HU,

7) 3K0JIOTM4eCKOT0 BOCTIMTAHMS:

9KOJIOTUYECKH 11€IeCO000pa3HOe OTHOLIEHHE K TPUPO/Ie KaK UCTOYHUKY JKU3HH Ha 3eMJle, OCHOBE €€ CYIIIECTBOBAaHUS;

MOBBIIIICHAE YPOBHSI JKOJIOTMYECKOW KYNbTYphl: NMPUOOpETEHHE ONbITa IUIAHWPOBAHHS IMOCTYIKOB M OIIGHKHA HX
BO3MOKHBIX TIOCIIEICTBHUI TSI OKPY’KaIOIIE Cpempl;

OCO3HaHHE II00AILHOTO XapaKTepa SKOJIOTHUECKHX MPOOJIeM H MyTel WX pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPHOOpETaeMble TIPYU M3YYEHHH OWOJIOTMH 3HAHWS M YMEHHUS MPHU PEUICHUH MpodiieMm,
CBSI3aHHBIX C PAalMOHAIBHBIM TPHPOJONONIB30BaHUEM (COONIO/ICHNE TpaBWII TIOBEEHHS B TMPHUPOJE, HAMpaBICHHBIX Ha
COXpaHEHHE PAaBHOBECHUS B IKOCHCTEMaX, OXpaHy BHJIOB, DKOCHCTEM, Onocdepbl);

AKTHMBHOE HENPUATHE JACHCTBHM, NPUHOCALIMX BpEA OKPYKAKOUIEH NPUPOJHON Cpelle, YMEHUE IPOTHO3UPOBATh
HeONIaronpusATHBIE YKOJIOTHYECKUE TIOCIEACTBHS MPEIPUHIMAEMbIX JCHCTBUI U IPENOTBPAIATh UX;

HaJM4Yue Pa3BUTOrO SKOJIOTMYECKOTO MBIIUIEHHUS, SKOIOTUYECKON KYJIbTYPHI, OMBITA NEITEIbHOCTH JKOJIOTHYECKOU
HaIpaBJIEHHOCTH, yYMEHHWS pPYKOBOJCTBOBAaThCS MMM B ITO3HABATEIbHOH, KOMMYHHKATHBHONH W COLMAIBHOM IPaKTHKE,
TOTOBHOCTH K YYaCTHIO B IPAKTHYECKON JAEATENbHOCTH IKOJIOTUIECKON HANIPABJICHHOCTH;

8) neHHOCTH HAYYHOTO MO3HAHNSA:

chOopMHPOBAaHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH M OOIIECTBEHHON
MPAKTHKN, OCHOBAaHHOT'O Ha THAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B MOJIUKYJIETYPHOM MHPE;

COBEPIICHCTBOBAHKUE S3BIKOBOM W UYHTATEIbCKOW KyJIbTYpbl KaK CPEACTBA B3aUMOLCHCTBUSA MEXKIY IIOABMH H
MTO3HAHMSI MHDA;

MOHMMaHKE CHenu(uKn OMOJIOTMM KaK HAayKH, OCO3HAHUS €€ poid B (OPMHPOBAHHH DPALMOHAIBHOTO HAyYHOT'O
MBILUICHHUS, CO3JaHUH LIEIOCTHOI'O IIPEACTAaBIICHUS 00 OKPY)KAIOILIEM MUpE KaK O €IUHCTBE IPUPO/IbI, YEIOBEKA U OOLIECTBa,
B [IO3HAHUM IIPUPOJHBIX 3aKOHOMEPHOCTEH U pEelIeHUH TPoOIeM COXpaHEH!s IPUPOJHOTO PAaBHOBECHS;

yO©KIEHHOCTh B 3HAYMMOCTH OHOJIOTHM Ul COBPEMEHHOIN LMBMIIM3ALUK: 00ECIeYeHHs] HOBOTO YPOBHS Pa3BUTHUS
MEIUIMHBI, CO31aHUE MIEPCIIEKTUBHBIX ONOTEXHOIOTUH, CIIOCOOHBIX PELIaTh PECYpPCHBIE MPOOIEMBI Pa3BUTHS YEIOBEUECTRA,
[IOMCKa ITyTeH BBIXOAA W3 IVIOOANBHBIX 3KOJIOTHYECKUX MPOOJeM M OOECHeueHHs IMepexofa K yCTOHYMBOMY Pa3BHUTHIO,
palroHaIbHOMY HCIOJIB30BaHUIO IPUPOAHBIX PECYPCOB U ()OPMHUPOBAHUIO HOBBIX CTAHAAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B IIOIYYEHHH OMOJOIMYECKUX 3HAHUM B LIENAX IIOBBILIEHHUS OOLIEH KYJIbTYpPbI, €CTECTBEHHO-
HayJHOW IPaMOTHOCTH, KaK COCTaBHOHM YacTH ()yHKIIMOHAIEHOW TPaMOTHOCTH OOydaronuxcs, GopMupyeMoit pu H3y4eHUU
OMOoJIOrHHY;

[IOHUMAaHNE CYIIHOCTH METOIOB IO3HAHUS, HMCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIB30BATh
MoJTyJaeMble 3HAHUSA AJIs1 aHAJIN3a U OOBSCHEHUS SIBICHUM OKPYXXAIOIIET0 MUPA M IPOUCXOAALINX B HEM U3MEHCHUH, YMEHUE
nenatb 0OOCHOBAHHBIE 3aKIIOUYEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEFOLIMXCS] JAHHBIX C LIEIbIO TOJyYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBPHO HCIOJIB30BaTh OWOJOrMYEeCKWe 3HaHMA MJIsl pelleHus HpobiieM B peajbHbIX
YKU3HEHHBIX CUTYallNAX;

OCO3HAaHUE LEHHOCTH HAYYHOM [EATEIbHOCTH, TOTOBHOCTh OCYIIECTBJIATH MPOEKTHYI0 M HCCIEJOBATENBCKYIO
JEeSITENbHOCTh MHANBUYaIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HENPEPHIBHOMY 00pPa30BaHUIO M CaMOOOPa30BAHMIO, K aKTUBHOMY TIOJIYYEHHIO HOBBIX
3HAaHUH 110 OMOJIOTMH B COOTBETCTBHUH C )KU3HEHHBIMU IOTPEOHOCTSIMU.

METAHNPEJIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble  Pe3yabTaThl OCBOEHHS ydeOHOro mpeamera «buonmorusy» BKIIOYAIOT: 3HAYMMBIE  JUIS
(OpMHPOBaHMSI MHUPOBO33PEHHST OOYYAarOIIMXCS MEKIUCUUIUIMHAPHBIE (MEKIpPEIMETHbIE) OOIIeHayYHbIe ITOHATHS,
OTpaXkarollfe LEeOCTHOCTh HAYYHOM KapTHHBI MHpPa M CIEHU(HUKY METOJOB MO3HAHUS, HCIIOIb3YyEMBIX B €CTECTBEHHBIX
HayKax (BELECTBO, PHEPIrus, sBJIECHHUE, MPOLECcC, CUCTEMa, HayYHbId (PaKT, MPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIeNOBaHUE, HAONMIOACHHE, HW3MEPEHHE, O3KCIIEPUMEHT U JPYTUX), YyHUBEpPCAJbHbIC YueOHbIC IEHCTBUSA
(mo3HaBatenbHbIe, KOMMYHHKAaTHBHBIE, PETYJISTUBHEIE), oOecieunBaiomue GpopMupoBanrue QyHKIIMOHAIBLHONH IPaMOTHOCTH
1 COLMAJIFHON KOMIETEHIIMH 00yJaromxcsl, ClIocOOHOCTh 00YUaIOIIMXCS UCIONb30BaTh OCBOSHHbBIE MEXK TN CIMIIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHUS U YHUBEPCAIbHbIE YUeOHbIe JeHCTBHSI B TO3HABATENILHON M COLMAIbHON MPAKTHKE.

MeranpeaMeTHbIE Pe3yNIbTaThl OCBOSHHS TPOrPaMMBbl CPETHET0 00IIero oopa3oBaHusl IOKHBI OTPAXKATh!



OBiaieHNe YHUBEPCAJBHBIMH Y4eOHBIMH MO3HABATEIHHBIMH JeHCTBUSIMH:

1)0a3oBble JIornyeckue AecTBUs:

CaMOCTOATENFHO (DOPMYIUPOBAThH U aKTYaJIM3UPOBAThH IPOOJIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;

WCTONB30BaTh MPH OCBOCHWH 3HAaHWH TPUEMBI JIOTMYECKOTO MBIIUICHUS (aHalu3a, CHUHTE3a, CpaBHEHUS,
KIaccu(uKanuu, 000OIICHHUs), PACKPBIBATh CMBICT OWOJOTMYECKUX TOHATHH (BBIACHATH MX XapaKTEpHbIC IPU3HAKH,
YCTaHABIIUBATH CBSI3U C IPYTUMU TIOHATHSIMH);

ONpENeNsTh LENU JeATeNbHOCTH, 3aJaBasi HapaMmeTpbl M KPUTEPHHM WX JOCTIDKEHHS, COOTHOCUTH Pe3yJbTaThl
JESITEIIBHOCTH C ITOCTABIICHHBIMY IICIISIMH;

WCTIOJIb30BaTh OMOIOTHYECKHE OHSATHS JJ1sl OOBSICHEHUS (PAKTOB M SIBJICHUH KHBOH MTPUPOJBI,

CTPOUTH JIOTHYECKUE PACCYKIACHUA (I/IHI[yKTI/IBHI)IC, ACAYKTUBHBIC, I10 aHaHOI‘I/II/I), BbIABJIATE 3aKOHOMCPHOCTHU H
IIPOTUBOPCUMA B paCCMAaTPUBACMBIX SABJICHHUAX, (bOpMy.HI/IpOBaTb BBIBOJbI U 3aKJIIOYCHHU S,

MNPUMCHATH CXCMHO-MOJCIBHBIC CPCACTBA JId MPEACTABJICHUA CYIICCTBCHHBIX CBsI3el W OTHOIICHHUH B N3y4acMbIX
OMONOrMUecKnX OOBEKTaX, a TaKKe NPOTUBOPEUHMH pAa3HOTO pOJa, BBIBICHHBIX B Pa3MYHBIX HH(OPMALMOHHBIX
HWCTOYHUKAX;

pa3pabaThiBaTh IUIAH pelIeHHs MPOOJeMbl ¢ YYETOM aHajM3a UMEIOIIUXCS MaTePHAIbHBIX M HEMaTepHaJIbHBIX
pecypcos;

BHOCUTBH KOPPEKTUBEI B ACATCIIBHOCTL, OLICHUBATH COOTBETCTBUC PE3YJILTATOB LEIAM, OHCHUBATL PUCKU HOCJ'ICI[CTBI/II\/'I
JeTebHOCTH,

KOOPAWHUPOBATh M  BBIIOJHATH pabOTy B  YCIOBUSX pPEATbHOrO, BHUPTYIbHOTO ¥ KOMOWHHPOBAHHOIO
B3aUMO/ICHCTBUS;

Ppa3BUBaTh KPECATUBHOC MBIIIIJICHUE ITPU PCIICHUHN ) KU3HCHHBIX HpO6HeM.

2)0a30Bble HCCIe0BATENbCKUE TeHCTBUA:

BJIaJACTh HAaBbIKAMU yqe6HO-I/ICCJ'[eIIOBaTeHBCKOI71 u HpOGKTHOfI JACATCIIBHOCTU, HaBbIKAMHW pPa3spCHICHUA HpO6JIeM,
CIIOCOOHOCTBI0 M TOTOBHOCTBIO K CaMOCTOSITEILHOMY TIOMCKY METOJIOB PEIIeHUs TMPAKTHYECKUX 3ajad, MPUMEHEHUIO
Pa3IMYHbIX METOIOB ITO3HAHM,

HCIIOJIB30BAaTh  pa3JIM4YHbIC BHUABI OCATCIBHOCTH IO IIOJYYCHHUIO HOBOI'O 3HAHUA, €ro HUHTEpIIpETaluru,
HpeOGpaSOBaHI/IIO " IPUMCHCHHUIO B y‘Ie6HBIX CHUTYyaluAaAXx, B TOM YUCJIC IIPU CO3JJaHUN y‘[e6HBIX " COUMAJIBHBIX ITPOCKTOB,

q)OpMHpOBaTB HaquLIfI THIT MBIIIIJICHW A, BJIaJICTh Hay‘-IHOﬁ TepMHHOHOFPIeﬁ, KIIIOYECBBIMU ITOHATHAMHA U MCTOAAMH,

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 337a9M B 00pa30BATENHHON AEATETHbHOCTH M KU3HEHHBIX CUTYAIUIX;

BBISIBIISITH TIPUYUHHO-CIIEACTBEHHBIE CBS3M M aKTYaJIM3UpPOBATh 3a/1ady, BBIABUTATh TUIIOTE3Y €€ pelIeHus, HaXOJUTh
apryMeHTHI JJIs JOKA3aTeNbCTBAa CBOMX yYTBEPKICHMIA, 3a7aBaTh TApaMETPhl M KPUTEPUH PeIIeHHS;

aHAJIM3UPOBATH TONyYEHHBIE B XOZE PEIICHUs 3aJadd pe3yibTaTbl, KPUTUYECKH OIICHWBATh WX JIOCTOBEPHOCTH,
MIPOrHO3MPOBATH U3MEHEHNE B HOBBIX yCIOBHUSX;

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, OLIEHIUBATh MPHOOPETEHHBIHN OITBIT;

OCYIIECTBIIATH IEJIEHATTPABIICHHBIN IIOMCK TIEpEHOca CPEICTB U CIIOCO00B JEHCTBUS B MTPO(ECCHOHAIBHYIO CPEAY;

YMETD MEPEHOCHUTH 3HAHUS B TIO3HABATEIBHYIO M MPAKTHIECKYIO O0JIACTH KU3HEACATEbHOCTH;

YMETb WHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJEH, MpEIyiaraTh OpHUTHHAIBHBIE TOAXOABI W pEIIeHWs, CTaBUTh MPOONEeMBl W 33aJadqH,
JIOITYCKAOIINE aIbTePHATHBHBIEC PEIICHMUS.

3) padora ¢ undopmanmeii:

OPHEHTHPOBATHCA B pPA3NMYHBIX HCTOYHHKAX HHpopMamuu (TeKCTe YYeOHOro MocoOWs, Hay4HO-TIOMYIISPHON
muTepaType, OMOJIOTMYeCKUX CIOBapsX W CIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3axX NaHHBIX, B VHTepHETE), aHaTU3UPOBATh
WHOOPMAIMIO Ppa3NUYHBIX BHIOB W (OPM  TPEACTABIICHHUS, KpPUTHYECKH OICHWBATh €€ JOCTOBEPHOCTh W
HEMPOTHBOPEUYNUBOCTE;

(hopMyIHpOBaTH 3aMPOCH M NMPHUMEHSTH pa3YHbIe METOIBl IIPHU TIOUCKE W OTOOpe Omonormdeckoi wHpopmanmy,
HEOOXOAUMOI1 IS BBITOTHEHUS y4eOHbIX 3a/1ad;

MIPUOOpETaTh OMBIT UCIIOIB30BAHUS NH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHUN, COBEPIIIEHCTBOBATh KYIBTYpPY
AKTUBHOTO MCTIOIh30BAHMSI PA3IMYHBIX MIOMCKOBBIX CUCTEM;

CaMOCTOSATEIBHO BBHIOMPATh ONTUMAIBHYIO (hOPMY IMPEACTaBICHUs OMOIOTHYeCKOr MHGpopMaIu (CXEMBI, TPa(HKH,
JiarpaMMBbl, TaOIUIBI, PUCYHKH U APYroe);

WCIONb30BaTh HAYYHBIHA SI3BIK B KAYECTBE CPEACTBA MpH paboTe ¢ OMonormdeckoil WHGOpMaIyen: MpUMEHSTH
XUMHUYECKHE, PU3NIECKHUE U MaTEMaTHYECKHE 3HAKH ¥ CHMBOIIBI, (popMyITbl, a00peBUaTYpy, HOMEHKIIATYPY, HCIIOIb30BaTh U
MpeoOpa30BHIBATH 3HAKOBO-CUMBOJIMIECKIE CPE/ICTBA HATIISTHOCTH;

BIIAJIETh HABBIKAMH PACIIO3HABAHUS U 3alTUTHI HH(POpMAIH, HH(HOPMAITMOHHONW O€30MaCHOCTH JTMYHOCTH.

OBiafieHNEe YHUBEPCAJBLHBIMH KOMMYHUKATUBHBIMU /1€ CTBUSIMU:

1)o6uienue:

OCYILECTBJIATh KOMMYHUKAIlMd BO BCeX cdepax KHU3HU, aKTUBHO y4aCTBOBaTh B JUANOTe WU JUCKYCCHH TIO
CylIecTBY o0OCyXIaemMod TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCUTEILHO BBITIOTHEHUS
MpejyIaraeMoi 3aJ1a4u, YIUThIBATh HHTEPECH U COrJIACOBAHHOCTD MO3UIIUIA JIPYTUX YYACTHUKOB JTUAJIOTA U TUCKYCCHH);

pacno3HaBaTh HeEBepOallbHBIE CpEICTBA OOIICHWsS, MOHWMATh 3HAYCHHWE COIUANBHBIX 3HAKOB, MPEANOCHIIOK
BO3HUKHOBEHUS KOH(QIMKTHBIX CUTYyaIlUi, yMETh CMATYATh KOH(DIUKTHI U BECTH TIEPErOBOPHI;



BJIQJIETh PA3IUYHBIMU CIOCOOaMH OOLICHWS M B3aWMOACHCTBHA, MOHMMATh HAMEPEHUS IPYTUX JIOJEH, TMPOSBIATH
YBaKUTEINBHOE OTHOILIEHUE K COOECEHUKY U B KOPPEKTHOM GopMe HopMyIHpOBaTh CBOH BO3PAKCHUS;

Pa3BEPHYTO U JJOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIOIb30BAHUEM SA3BIKOBBIX CPEICTB.

2)coBMecCTHAasI 1eATeJIbHOCTD:

MOHUMATh M HMCIOJIb30BaTh MPEHMYIECTBA KOMAHIHOW W WHAMBUAYAJIbHOM Pa0OTHI MPH pEIICHUH OHOJIOrHYECKON
npoOieMbl, 00OCHOBBIBATH HEOOXOAUMOCTH MPHUMEHEHHsI TPYMIOBBIX (OPM B3aUMOACHCTBHS NPU PpEIICHHH YIeOHOH
3a/1a4y;

BBIOMPATh TEMATHKY U METOJbl COBMECTHBIX AEHCTBUN € y4ETOM OOLIMX MHTEPECOB M BO3MOKHOCTEH Ka)KJIOTO WieHa
KOJIJIEKTHBA;

NpUHHUMATh LCIN COBMECTHOM ACATCIIBHOCTU, OPTaHHU30BBLIBATH U KOOPAWMHUPOBATH I[CﬁCTBI/IH no eé JOCTHIKCHUIO:
COCTaBIISITh TUIAH JEHCTBUH, paclpeieniTh POIM C Y4€TOM MHEHWH YYaCTHHKOB, OOCYXKIaTh PE3YJIbTaThl COBMECTHOM
paboThr;

OlLICHMBATh Ka4yeCTBO CBOEr0 BKJIAJa M KaXKAOTO YYACTHHKA KOMaHIBI B OOLIMH pe3ylbTaT MO pa3paOOTaHHBIM
KpUTEPHSIM;

npeajiaratb HOBBIC ITPOCKTHI, OLICHUBATDL UACH C MTO3UIIMH HOBU3HBI, OPUTMHAJIBHOCTH, HpaKTH‘IeCKOfI 3HAYUMOCTH,

OCYHIECTBJIATHL IMO3UTUBHOC CTPATECrHYCCKOC IIOBCACHUE B Pa3JIMYHBIX CUTyallUdX, IIPOABJIATH TBOPYECTBO U
BOOOpaKeHHE, ObITh HHUIIUATHBHBIM.

OBnaneHne YHUBEPCAJBLHBIMM PeryJsATHBHBIMM IeHCTBUAMM:

1)camoopranu3zanus:

HCIIOJIB30BATH OMOJIOTHYECKHE 3HAHUS JJIs BBIABJIICHUA HpO6HeM 1 X pCHICHUA B )KU3HCHHBIX U y’-le6HBIX CUTyalUAX;

BBIGI/IpaTB Ha OCHOBE OMOJIOTMYECKHUX 3HAHUNA LEJIEBLIC N CMBICJIOBBIC YCTAHOBKU B CBOUX I[el\/'ICTBI/IHX " IOCTYIIKax I10
OTHOIIEHHIO K )KMBOH MPUPOJIE, CBOEMY 3/I0POBBIO M 37J0POBBIO OKPY)KAIOIINX;

CaMOCTOSITEIIbHO OCYIIECTBIIATh MMO3HABATENBHYIO JICITEIHbHOCTD, BBISBIATH MPOOIEMBI, CTAaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIC 3a/1a4i B 00Pa30BaTEIbHOMN JAEATEIbHOCTH U )KU3HEHHBIX CHTYAIIHIX;

CaMOCTOATEIBHO COCTAaBJATh IJIAaH pemieHHs] NpoOJeMbl C YYETOM HMEIOIIUXCA PECYPCOB, COOCTBEHHBIX
BO3MOYHOCTEH U MPENIIOYTEHNN;

naBaThb OLUCHKY HOBBIM CUTYAlUsIM,

pacmupsTh paMKH y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEeHHN;

JienaTh OCO3HAHHBIN BBIOOp, apIyMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OIICHUBATH IPUOOPCTEHHBIN OITBIT;

CIOcOOCTBOBaTh (DOPMHUPOBAHUIO U IPOSBICHUIO IIMPOKOM 3pYIUIMK B pa3HbBIX 00JacTAX 3HAHUH, IOCTOSHHO
TIOBBINIATE CBOM 00pa30BaTEbHBINA U KYJIBTYPHBI YPOBCHB.

2)CaMOKOHTPOJIb:

JaBaTh OLCHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTD, OLIEHMBATh COOTBETCTBHE PE3YJIETATOB
LEIsIM;

BJIaJleTh HaBBIKAMHU I103HABATENbHON pe(iaeKkcuu Kak OCO3HAHUS COBEPINAEMbIX MAEHCTBUH M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHMH, HCIIOIb30BAaTh HNPUEMBI Pe(IEKCHM Ul OLEHKH CHTYyalluH, BbIOOpa BEPHOTO
pelIeHus;

YMETb OLICHUBATH PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHHS 10 HX CHIKECHHUIO;

MIPUHUMATh MOTUBBI H apTyMEHTBI APYTUX P aHAIN3€E PE3YNBTATOB AEATEIBHOCTH;

3)npunnaTue ceds U APYrux:

MPUHUMATH ce0sl, IOHMMAsi CBOM HEAOCTATKH U JJOCTOMHCTBA;

MIPUHUMATh MOTUBBI X apTYMEHTHI IPYTHX IIPH aHAJIN3€ PE3YNIbTAaTOB NEATENBHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTruX Ha OMINOKH;

pa3BUBaTh COCOOHOCTH IOHUMATh MUP C IO3ULMHU APYTOro YeIOBeKa.

HNPEAMETHBIE PE3YJIBTATDBI

[Ipenmernpie pe3ynapTaThl ocBoeHus mporpammbl COO o Ononoruu Ha 6a30BOM ypOBHE BKIIFOYAIOT CIIEU(UIECKIE
s yaeOHoro mpeamera «buonorus» HaydHble 3HAHHS, YMEHHUS M CHOCOOBI JEHCTBUI IO OCBOCHWIO, MHTEPIPETALUU U
peodpa3oBaHNI0 3HAHWM, BUIBI AEITEIBHOCTH MO MONYYEHHIO HOBOTO 3HAHUS M NMPUMEHEHHMIO 3HAHUH B Pa3IMUHBIX
y4eOHBIX CHUTyalMsX, & TaKKe B peajibHbIX KM3HEHHBIX CUTYallMAX, CBA3aHHBIX ¢ Omonorueid. B mporpamme npeaMeTHbie
Pe3yNbTaThl IPEICTABIICHBI 110 TOAaM 00YUEHHS.

[IpeamerHble pe3ynbTaTsl OCBOeHHs yueOHoro npeameta «buonorus» ¢ 10 knacce NOMKHBI OTpaXKaThb:

c(OpMUPOBAHHOCTh 3HAHUH O MeCTE€ W PpOJM OWOJIOTMH B CHUCTEME HAYYHOIO 3HAHMWS ECTECTBEHHBIX HAyK, B
(hOpMHUPOBAaHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHpa W HayYHOrO MHUPOBO33PEHHMS, O BKJIAJEC POCCUHCKHUX H
3apyOeKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE OHMONOTUH, PYHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa AJISl PEIICHHs! )KU3HEHHBIX
3azay;

yMEHHE PacKphIBaTh COAEpKaHHE OMONOrMYECKHX TEPMHHOB M TOHATHH: JKU3Hb, KJIETKa, OpraHu3M, MeTaboIn3m
(oOMeH BeliecTB W NpPEBpalLICHUE SHEPIHH), romeocra3 (caMoperyisiuus), YpOBHEBas OpraHH3alMs XHUBBIX CHCTEM,
CaMOBOCTIPOM3BEeHUE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHE;



yMEHHE u3jaraTb OWOJOrMYecKne TeOopuH (KIETOYHas, XPOMOCOMHas, MYTAallMOHHAs, LEHTpajJbHas Jorma
MOJIeKyIsIpHOH Ouonorun), 3akonbl (I'. Menpens, T. Moprana, H. . BaBunoBa) u yuenus (0 LEHTpax MHOrooOpasus H
MPOUCXOKICHHUS KyIbTypHBIX pactenuii H. V. BaBunoBa), onpenensTs rpaHUIbl X MPUMEHUMOCTH K KHBBIM CUCTEMAaM;

yMEHHE BJIAZIETh METOJaMH HayYHOTO TIO3HAHMsI B OMONOTHH: HAOJII0JCHUE U OMTMCAHUE KUBBIX CHCTEM, IIPOLIECCOB U
SBJICHUH, OPraHU3alusl U MPOBEACHUE OMOJOrMYECKOr0 IKCIIEPUMEHTA, BBIIBU)KCHHE THIIOTE3bI, BBISIBICHHE 3aBHCUMOCTH
MEXKAY HUCCIEAyeMbIMH BETMUYMHAMHU, OOBSICHEHHE TIOJIyUEHHBIX Pe3yIbTaTOB, HCIOIb30BAHHBIX HAYYHBIX MOHITUH, TEOPH
W 3aKOHOB, YMEHHE JINIaTh BHIBOJBI HA OCHOBAHUH MOJYYECHHBIX PE3YIbTaTOB;

yMEHHE BBICISATH CYIIECTBEHHBIC NPU3HAKKM BUPYCOB, KIETOK NPOKAPHOT M JYKAPHUOT, OJHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX OpPTaHU3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEIIECTB M TPEBpaIlCHHUs] OSHEPTUH B KIIETKE,
(doTocuHTE3a, TNIACTHYECKOTO M SHEPTeTHUECKOro 0OMeHa, XeMOCHHTE3a, MUTO3a, MeH03a, OMI0A0TBOPEHHSI, Pa3MHOKEHHUSI,
WHJIMBUTyaJIbHOTO PA3BUTHS OpraHu3Ma (OHTOTCHE3);

yMEHHE MPHUMEHSTh MOJTy4YeHHbIC 3HAHUS A OOBSCHEHHsI OMOJOTHYECKMX MPOLIECCOB W SIBICHHM, ISl MPUHSATHS
MPAaKTUYECKUX PEIICHHH B IOBCEAHEBHON JKM3HU C LENBI0 oOecreueHrst Oe30MacHOCTH CBOETO 3JI0POBbS U 37I0POBbS
OKPYXXalOIMX JI0AeH, COONIOACHUST HOPM TPaMOTHOTO TIOBEACHUS B OKpYXKarolled NPUPOTHOH cpene, MOHUMAaHUE
HEOOXOJJMMOCTH  HCIOJIb30BAHUS JOCTHKCHUH COBpEMEHHOH OHOJIOTMU W OWMOTEXHONOTMH Ui  PalMOHAIBHOTO
MPHUPOIONONB30BAHHS;

yMEHHE pelarh 3JeMEHTapHble TeHeTHYECKHe 3a/laud Ha MOHO- W JUTHOpHUIHOE CKpElMBaHHE, CIICTUICHHOE
HACJIeIOBaHNE, COCTABISTH CXEMBl MOHOTMOPHIHOTO CKpEIIUBAHHS IS TPEACKa3aHWs HACIENIOBAaHHS TNPU3HAKOB Y
OpTraHU3MOB;

yMEHHE BBINONHATH JIa0OpaTopHbIE W TMpakTHYeCKWe paboThl, COONMOAATh MpaBWia Npu paboTe ¢ y4eOHBIM H
nabopaTopHBIM 000pYI0OBaHUEM;

YMEHUE KPUTHYECKH OICHUBATh W WHTEPIPETUPOBATH MH(POPMAIUIO OHOIIOTHMYECKOr0 CONEPKAHMUS, BKIIFOYAIONIYIO
TICEB/IOHAYYHBIE 3HAHUS U3 PA3IMYHBIX MCTOYHHKOB (CPEICTBA MacCOBON MH(OpMAIIMU, HAYYHO-TIOMYJISIPHBIE MaTEpPHAIIbI),
ITHYECKHE aCTIeKThl COBPEMEHHBIX MCCIIEIOBAHHN B OMOIOTHH, MEUITHE, OUOTEXHOJIOTHY;

YMEHHUE CO03/IaBaTh COOCTBEHHBIE NMHMCHMEHHBIC H YCTHBIE COOOIICHUs, 00001as OnoIorndeckyro HHGOpMAIUo U3
HECKOJIbKAX UCTOYHUKOB, TPAMOTHO HCIIOJIB30BATh MOHATHIHBIN armapat OuoiIoruy.

[IpeamerHbIe pe3ynbTaThl OCBOeHMsI yueOHoro npenmeta «buonorus» ¢ 11 kiacce NTOMKHBI OTPAXKaTh:

cOPMHUPOBAHHOCTh 3HAHWH O MecTe W pOJM OHWONOTMH B CHUCTEME HAYYHOrO 3HAHHS ECTECTBEHHBIX HAyK, B
(hopMHUPOBaHMM COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHHBI MHpa U Hay4yHOI'O MHUPOBO33DPEHMS, O BKJIAJE POCCUHCKHUX U
3apyOeKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OMOIOrHH, (YHKIMOHAIBHOW IPAMOTHOCTH YEIIOBEKA ISl PEIICHUS KH3HEHHBIX
3ajay;

YMEHHE PacKphIBaTh COJACp)KaHHE OMOJIOTMYECKUX TEPMUHOB M TOHSTHHA: BHJ, MOMYJSAIHS, TeHO(OHM, HBOIIONHS,
IBHOKYIIHE CHIIBI ((paKTOPBI) SBONIOLMHU, IPUCIOCOOICHHOCTh OPraHHU3MOB, BHI000pa30oBaHHE, SKOJOrHYeCKHe (HaKTOPHI,
9KOCUCTEMA, IIPOAYLIEHTHI, KOHCYMEHTBI, PelyLIeHThI, LIeH MUTaHUs, SKOJIOTHYecKas MupaMuia, buoreoneHos, oruocdepa;

yYMEHHUE Hu3JlaraTb OMOJIOTHYECKHE TeOpHH (3BONOLMOHHAs Teopus Y. JlapBuHA, CHHTETHYECKas: TEOPHs 3BOJIOLMHN),
3aKOHBI M 3aKOHOMepHOCTH (3apossimeBoro cxoactsa K. M. bapa, uepenoBanust TiaBHBIX HAIPaBIEHUH W MyTEH IBOIIOIUU
A. H. CeBepuioBa, yuenus o 6uocdepe B. U. BepHanckoro), onpenensTh TpaHUIBI KX TPUMEHHIMOCTH K )KUBBIM CHCTEMAaM;

YMEHHUE BJIaJeTh METOaMH HAy4YHOT'O IIO3HAHUS B OMOJIOTMHU: HAOIIOCHNE U ONKCAHUE J)KUBBIX CHCTEM, IIPOLIECCOB U
SIBJICHUHN, OpraHU3aLlus U MPOBEICHUE OMOJIOIMYECKOr0 HKCIIEPUMEHTA, BBIIBI)KEHHE I'MIIOTE3bl, BBIIBICHUE 3aBUCHMOCTH
MEXKAY UCCIEAYEMbIMH BETMUMHAMHU, OOBSICHEHHE IOMyYEHHBIX PE3y/IbTaTOB, UCIONb30BaHHBIX HAYYHBIX ITOHITUH, TEOPHM
1 3aKOHOB, YMEHHE JI€JIaTh BHIBOJBI HA OCHOBAHUH IIOJYUYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIACIATH CYLECTBEHHBIE IPU3HAKU CTPOCHHUS OMOIOTHYEeCKUX OOBEKTOB: BUJOB, MOMYJISIIUN, IPOIYLIEHTOB,
KOHCYMEHTOB, PEIyLIEHTOB, OHMOreOLlEHO30B M 3KOCUCTEM, OCOOCHHOCTH MPOLECCOB: HACIECACTBEHHON H3MEHUYUBOCTH,
€CTeCTBEHHOT0 0TOOpa, BHI000pa30BaHUS, IMPHUCIIOCOOICHHOCTH OPTaHW3MOB, ICHCTBUS DKOJIOTMYECKHX (DaKTOpOB Ha
OpraHu3Mbl, IIEPEHOCA BEIIECTB U IIOTOKA PHEPTHM B HKOCHUCTEMAX, aHTPOIOTCHHBIX M3MEHEHHH B 3KOCHCTEMAax CBOEH
MECTHOCTH, KPyrOBOPOTAa BEIECTB M OMOT€OXMMHUYECKUX ITUKIIOB B Orocdepe;

YMEHHUE NMPUMEHATH MOJMy4YeHHbIC 3HAHMS IJIs1 OOBSCHEHUS] OMOIOTMYECKUX IMPOLIECCOB W SIBICHUM, IJIS MPUHATHUS
MPAKTUIECKUX PEIICHUH B IOBCEAHEBHOM JKM3HU C LENBI0 OOecredeHHss Oe30MacHOCTH CBOETO 30POBbS U 30POBbS
OKPYXAaIOIMX JII0AeH, COONMIOZEHUS HOPM TIPaMOTHOTO TOBEACHHUS B OKPYXKarolledl NPUPOAHOW cpene, NOHUMAaHUE
HEOOXOMMOCTH MCIIOJIb30BAHUS IOCTIKEHUH COBPEMEHHOM OMOJIOTHH VISl PAllMOHATIBHOTO IPUPOAOIIONB30BaHUS;

YMEHHE pelaTh 3JIEeMEeHTapHble OMOJOrMYecKhe 3aJadd, COCTABISATH CXEMbl IEpeHOca BEIIECTB W 3HEPIHH B
9KOCHCTeMaX (IICIH MTUTaHus);

YMEHHUE BBINOJIHATH Ja0OpaTOpHBIE M NpakTHUeckue paboThl, coOmonaTh HpaBwia Mpu pabore ¢ yd4eOHBIM U
71ab0paTOPHBIM 000PYIOBAaHUEM;

yMeHHE KPUTUYECKH OLIEHMBATh M MHTEPIPETUPOBATh MH(OpMALNI0 OMOIOTMYECKOro COAEPKaHMs, BKIFOUYAIONLYIO
NICEBIOHAYYHbIE 3HAHUS U3 PA3IMYHBIX HCTOYHHMKOB (CpPEeACTBAa MacCOBOW MH(OPMAINH, HAYYHO-TIOMYJISIPHBIE MaTepHaIbl),
paccMaTpuBaTh IJI00aJbHBIE HKOJOTMYECKHME MPOOJIEMbl COBPEMEHHOCTH, ()OpMHpOBAaTh IO OTHOLICHHUIO K HHUM
COOCTBEHHYIO TIO3HIIHIO;

yMEHHE CO3[aBaTh COOCTBEHHbIE IMHCHMEHHBIE U YCTHBIE COOOIIEHHs, 0000mIast OMoI0rn4eckyro nH(OPMALHUIO U3
HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh MOHATHHHBIN annapaT OMOIOoruy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOTIOTIL Kak Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBBIe cuCcTEMBI U UX OpraHA3aIus 1 bubmorexa [IOK
p 8 https://m.edsoo.ru/7f41c292
3 XHUMHYECKHH COCTAaB M CTPOECHUE KIETKH 8 1 bubmorera [IOK
P https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 KusnenesaTeabHOCTE KIETKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [JOK
6 8 15
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iaejioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 1
BOFOIHOHHAT CHOTOTHA | https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXaroIas cpejia 5 1 Bubnuorexa LIOK
P pyRatomas cped https://m.edsoo.ru/7f41cc74
bub OK
4 Coo01mecTBa ¥ 9KOJIOTHUECKHE CHCTEMBI 9 htI/tIszI:jI/(r)rT\.eeI:si.ru 7fa1ce74
5 PesenBHOE Bhe 5 bu6mmoreka [IOK
BHOE BpeMs
P P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoauyecTBO yacoB Jlata DJIeKTPOHHBbIE Hcnoan3oBanue
Ne Tema vDoOKa HIVCHHS nugposbie odopynoBaHust
n/n yp Beero KO*;%‘;T:"“’ Hpa::;:)';iﬁ““e y o0pa3oBaTe/bHbIC «Touka pocra» n
pecypchl HOoC
bu I'Us B CUCTEME H . Bubimorexa [JOK
1 0J10 CHCTCME HayK 1 https://m.eds00.ru/863e6122https://m.
edsoo.ru/863e632a
2 OO0BEKT HU3YyUCHUA OHMOJIOTHH. 1 Bubimorexa [JOK
https://m.eds00.ru/863e6122
3 | Bxoonaa xonmponenas paboma 1 1 Bu6miorexa LIOK
https://m.eds00.ru/863e6564
4 MeToapl Hay4HOTO TMO3HAHUS B OMOJIOTHH. 1 Bu6miorexa [IOK nocC
https://m.edso00.ru/863e674¢e
5 Brnojornueckme cucTeMbl B UX CBOIICTBA. 1 Bubmiotexa [IOK
https://m.edso00.ru/863e6b72
MonexkyaspHbIil ypOBEHB: 001Iast
XapaKTepUCTHUKA.
bubmorexa LIOK
6 | Jlabopamopnas paboma Nel « Obnapyoicenue 1 0.5 https://m.eds00.ru/863e6b72
benKos, yeneso008, 1Unud08 ¢ NOMOWbIO
KauecmeeHHbIX peaKyuii
7 Heopranuueckue BemecTBa: BoAa, COJIH. 1 Bu6miotexa LIOK
https://m.eds00.ru/863e6870
JIunuapel, UX cTpoeHue 1 KIIUH. Bu6mmorexa LJOK
8 ’ p (bYH 1 https://m.edso0.ru/863e6d5c
9 VYT1eB0oIbl, KX CTPOCHHE U (PYHKIIUH. 1 Bu6mmorexa LJOK
https://m.edso00.ru/863e6e88
10 benku, ux coctaB ¥ CTPYKTypa. 1
D VHKIINHT OEJIKOB. Bubmmorexa [IOK
11 YHKIL 1 https://m.eds00.ru/863e6ffOhttps:/m.e
ds00.ru/863e716¢
depMeHTBI — OMOJIOTHYECKHUE KaTaIH3aTOPHI.
12 Jlabopamopnas paboma Ne2 1 05 BuGmorexa LIOK
«Kamanumuueckas akmuenocmo ' https://m.eds00.ru/863e766¢
pepmenmos (Ha npumepe amuiaszvi)y
Hyxneunossie kucnotsl: JIHK nu PHK. Bu6anorexa [IOK
13 1 https://m.eds00.ru/863e7c98
Bunst PHK u ux dyaxuuu. llpaxkmuueckas
14 6 P 0 1 05 Bubmmoreka ITOK
paboma «Pewenue snemenmapmuix 3a0ay no . https://m.edsoo.ru/863¢7age
MONeKVIAPHOLU OUON02UUY
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AT® u npyrue HyKJI€OTUbl. BUTaMUHBI. Bu6miorexa [JOK
15 24 https://m.edsoo.ru/863e7dc4
16 Bupycsl — HekierouHast opma KU3HH. Bubmiorexa [IOK
https://m.edso0.ru/863e796e
17 KOHmpOJlea}l pa60ma no meme Bubimoreka [JOK
«Mo JICKyJI;IpHBIfI YPOBCHDY https://m.edsoo.ru/863e796e
KneTtounslil ypoBeHb: o0mias
xapakrepuctuka. Kinerounas reopus
18 Jlabopamopnas paboma No3 « Cpasnenue 05 BuGimotexa [JOK
CMpOeHUst KIeMmOoK PACMeHUll, HCUBOTHDIX, ' hitps://m.eds00.ru/863e7540
2pub0o6 u bakmepuii N0O0 MUKPOCKONOM HA
20MOBbIX MUKPONPENnapamax u ux ONUCanue
CTpoeHue KIETKH. BuGmmorexa LIOK oC
19 P https://m.edsoo.ru/863e81b6https://m. 1
edsoo.ru/863e831e
oo | Kierounas memOpana. [urorasma. Bubmorexa [[OK ocC
https://m.edsoo.ru/863e7f4a
21 PuGocomel. Snpo. DuaomnazmaTrnaeckas BuGmnotexa LIOK noC
CEeTh. https://m.edso0.ru/863e81b6
Bakyonu. Kommieke [Nosbaxu. JIn3ocomsl. ocC
Jlabopamopnuas paboma Ne4
Bubmmorexa [JOK
22 | «Ilpuecomosnenue, paccmampusanue u 0.5 httos://m.edsoo.ru/863e8436
onucanue MUKponpenapamos Kiemok
pacmeHutiy
23 Muroxoupuu. [Inactuasl. OpraHousi Bubmuorexa [IOK HOC
nBrkeHns. KileTouHble BKIFOYEHMS. https://m.eds00.ru/863e8612
24 OCc0OEHHOCTH CTPOCHHS KIIETOK Bu6morexa [[OK nocC
o5 OOMeH BelecTB U MpEeBpallcHUe SHEPTUH B BuGmorexa LIOK
KJIIETKE. https://m.edsoo.ru/863e89a4
26 DHepreTuyeckuii oOMeH B KieTke. I mukoaus BuGmorexa LIOK
U OKHCJIUTENBHOE (hOoChOpHINpOBaHNE. https://m.edso0.ru/863e8c60
97 | THITBI KIIETOYHOTO MUTAHUSL. Bu6miorexa [JOK
https://m.edsoo.ru/863e8c60
28 | POTOCHHTE3 M XEMOCHHTE3. Bu6miorexa [JOK
https://m.edsoo.ru/863e8efe
og | [lnactnueckuit 0OMeH: OMOCHHTES OETKOB. Bu6mmotexa [JOK
https://m.edsoo.ru/863e8efe
30 HpOMG)KyTO‘IHaﬂ aTrecranmus Bubmmoreka [IOK

https://m.eds00.ru/863e8d78
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Perynsuus TpaHCKpUIIIMY U TPAHCISLUU B

31 1
KIIETKE ¥ OPTaHU3ME.
Henenue xinetku. Muro3. Jlabopamophas
32 paboma Ne5 «HabnroeHrne MuTo3a B 1 05 Bu6nnorexa LIOK
KJIETKAaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX ' https://m.eds00.1u/863e9214
MUKPOTIpEIiapaTax»
33 | Henenue xierku. Meiios. I1osoBbie KIeTKH. 1 Bu6miorexa [IOK
https://m.eds00.ru/863e9214
34 | O6oOuaromuit ypox 1 BuGmotexa [IOK
https://m.eds00.ru/863e9336
OBIIEE KOJIJMYECTBO YACOB I1O 34 3

[TPOTPAMME
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11 kiaace

No ﬂama Hcnosb3oBanue
000py10BaHUS
Tema YPOKa Hpumellaﬂue «Touka pocta» u
nocC
1 .
Opranu3MeHHbIN ypoBeHb: 0011as XapakTepucTuKa. Pa3MHOKeHHE OpraHu3MOB
2
PasBuTHE MOJIOBBIX KICTOK. OHHOI{OTBOpeHI/IC.
3 o
NHuBuayanbHOE pa3BUTUEOPTraHU3MOB. bHOreHeTHUeCKnii 3aKOH
4 oC
Bxoanasi koHTpOsIbHAsA padoTa 1
> 3
AKOHOMCPHOCTH HACJIICAOBAHUA IIPU3HAKOB. MOHOFI/I6pI/II[HOC CKpECIINBAHNC
6 Hemnonnoe nomuHupoBaHue. AHATH3UPYIOIIEE CKpEIINBaHUE. [paxmuuecran paboma «Cocmasienue cxem
CKpewusanusny
7 HI/IFI/I6pI/I JTHOE CKpEIIUBaHUE. IIpakmuueckas pg6oma «Pewenue
2eHemuHecKux 3a0auy
3aKoH HE3aBUCUMOTO HACJICA0BAHUS IIPU3HAKOB.
8 XpOMOCOMHasi TEOPUS HACIEACTBEHHOCTH. 3akoH Moprana. ['eHeTuka mnoJia.
HacnenoBanue, ClielICGHHOE C TIOJIOM
9
3aKOHOMepHOCT 1 U3MCHYHNBOCTH
10 OCHOBHBIE METOIBI CEICKIIUU paCTeHHfI, KHUBOTHBIX U
MHUKPOOPIraHUu3MOB. buoTrexHnomorus
Jlabopamopnas paboma Nel «Buiasnenue
11
HOHYJ'ISII_[I/IOHHO-BI/II[OBOI/I YPOBECHB!: oOmas XapaKTCpUCTHUKA. Buapl u MOImyJIAIUur npucnocoonen i Op2anu3Mos K 61UIHUIO
PA3IUYHbIX DKONO2UHECKUX HaKkmoposy
12 .
PazButHe 3BOIIOMUOHHBIX HACH
13
[[BI/I)KYH_[I/IG CHWJIbI OBOJIFOLIMH, UX BJIMAHHC HA l"eHO(l)OHI[ J1(O8871 2000705
14 .
EcrecTBeHHbIN OT60p KakK (I)aKTOP 9BOJIIOIUH
15
MI/IKpOSBOJ'IIOI_II/IH 1 MaKpO3BOJIIOIUA
16
HaHpaBJ’IeHI/IH SBOJIIOIIUU
17 oC
HpI/IHLII/Il'ILI maccmbnkaunn. Cucremaruka 1
18

KonTtpoabHnas padora




19

DKOCHUCTEMHBIN YPOBEHB: 001mIas xapakrepuctuka. Cpeaa oOMTaHusI OpraHU3MOB.

Dkonornyeckue hakTopsl

20 Jlabopamopnas paboma Ne2 «Onucanue
DKOJIOTUYECKUE COO6H_ICCTBa IKOCUCEM CBOCU MECTTHOCIUY
21 Buabl B3aMOOTHOLIEHU
OpPraHMU3MOB B DKOCHCTEME. DKOJIOTHUECKasi HUIIIA
22
BupoBas u npocTpaHCTBEHHAsI CTPYKTYPBI SKOCUCTEMBI
23
[IuieBbie CBSA3M B IKOCUCTEME
24
KpyroBopoT BemiecTB u npeBpaiieHne SHEPTUH B IKOCUCTEME
25 DKOJIOTUYECKast CYKIECCHSI.
[TocneacTBust BIUSHUS IEATETLHOCTH YETIOBEKA Ha SKOCHUCTEMBI
26
KonrpoJsbHas padora
27 buocdepnslit ypoBeHs: obmias xapakrepuctuka. Yuenue B. U. Bepnanckoro o
ornocdepe
28
KpyrosopoT BemiectB B 6nocdepe. DBostrorust 6nochepst
29
[IpoucxoxaeHue >KkU3HU Ha 3emiie
30
IIpomeskyTOYHAN aTTeCTALMS
31
OcCHOBHBIE ATaIbI BOJIOIUU OPTaHUYECKOTO MUpa Ha 3emiie
32
DBOJIIOLHS YETIOBEKa.
33
Ponb yenoBeka B 6uochepe
34

HroroBslii ypok







YYEBHO-METOANYECKOE OBECIIEYEHUME OBPA30OBATEJIbHOI'O ITPOILIECCA
OBS3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI U151 YUEHUKA
e buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonor A.M. u apyrue /Ilox pen.
[Naceunuka B.B., Akimoneproe o6mectBo «M3natenbecrBo «IIpocBernieHues
e buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonor A.M. u apyrue /Ilox pen.
[Maceunuka B.B., AkiuonepHoe o6miectBo «M3narenbetBo «IIpocrerienuey

METOANYECKHUE MATEPUAJIBI JJI1 YUUTEJIA
e PaGouas nporpamma. buonorus. 10-11 knaccel. Mocksa, JIPODA
e [laceynuk B.B. buonorus. [Toypounsie pazpadorku 10-11 kmaccel. bazoBsiii ypoBenb. Mockaa,
IIpoceemenue

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCbl CETU UHTEPHET
bubauoreka LIOK






