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MNOACHUTEJIBHASA 3AIIUCKA

[Tpu pa3paboTke nMporpamMmbl 1o OMOJIOTHH TEOPETUUECKYIO0 OCHOBY JUIsl OTIPEIEICHUS IOAX010B K
dopmupoBaHHI0 colepkaHus ydeOHoro mpeamera «buomorus» CoOCTaBMIM: KOHLENTYallbHBIC
nonoxenuss ®PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH, COIEpKaHUs, PE3yJIbTaTOB OOyYeHUS U
TpeOOBaHUN K YPOBHIO MOJTOTOBKM BBIMTYCKHHUKOB, MOJIOKEHUS 00 OOMIMX WENSX W NpPUHIUNAX,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpeaHero oomiero obpasoBanus B Poccuiickoit
denepanyy, a TaKXKe MOJIOKEHUS O crierduke OHoaoruu, e€ 3Ha4eHUH B TIO3HAHUH JKUBOU MPHPOJIBI U
o0ecrieueHnr CyIIEeCTBOBaHUS 4ejoBeueckoro oobmectBa. CoriacHO Ha3BaHHBIM  IOJOXKEHHSM,
orpezieNieHbl OCHOBHBIE (DYHKIIMU MTPOTPAMMBI 110 OMOJIOTHH U € CTPYKTYpa.

[IporpamMma mo Oumonoruu AaéT TPENCTaBICHHE O MeNsAX, 00 oOmel crparerun OOydeHUs,
BOCIIUTAHMS W pa3BUTHS OOydarommxcsi cpeacrBamu ydeOHoro mpeamera «buonorus», ompeznenser
o0s13aTeNIbHOE TPEAMETHOE COJAEpKAHHUE, €ro CTPYKTYpYy, paclpelesieHHe IO paslenaM U Temaw,
PEKOMEHIyeMYIO TMOCIEA0BATEeIbHOCTh U3YUYEHHUsl y4eOHOro marepuana ¢ y4€ToM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKM 00pa30BaTEIIbHOIO IMpOLEcca, BO3PACTHBIX OCOOEHHOCTEH
00yJaronmxcs.

B mporpamme mo OuoOIOTHM TakKe YYUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM JTUYHOCTHBIM,
MeTamnpeIMETHBIM U TIPEIMETHBIM pe3yibTaTaM oOydeHus: B (POPMHUPOBAHHH OCHOBHBIX BUJOB y4eOHO-
MO3HABATEIBHON JIEATEIbHOCTH/YIEOHBIX JIEHCTBHII OOy4YaIOMMXCS TI0 OCBOCHHIO COJCPIKaHUS
OMOJIOTUYECKOTO 00pa30BaAHUSI.

B mporpamme mo Ouonoruu (10-11 kiaccel, 0a30BbIii ypOBEHB) pEaTM30BaH IIPUHIHII
MIPEEeMCTBEHHOCTH B U3yYeHUH OMOJIOTUH, OJlarofaps 4eMy B Hell MpocMaTpUBaeTCs HAMPABICHHOCTh Ha
pa3BUTHE 3HAHUH, CBSI3aHHBIX ¢ (POPMUPOBAHUEM €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAlMM JIMYHOCTH, SKOJIOIMYECKOrO MBIIUIEHUS, MPEACTaBICHUM O 310pOBOM OOpa3e KU3HU U
Oepe’KHbIM OTHOIIEHMEM K OKpyXaromeld mnpupoaHoil cpene. Ilostomy Hapsay ¢ HU3ydyeHHEM
00111€0MO0TOrMYECKUX TEOPHi, a TaK)Ke 3HaHUH O CTPOEHUH KMBBIX CHCTEM Pa3HOTO PaHTa M CYIIHOCTH
OCHOBHBIX TPOTEKAIOUMX B HHUX IPOLECCOB B MporpaMme MO OHOJIOTUH YIIEINEHO BHUMaHHE
WCTIOJIH30BAHUIO MTOJYYCHHBIX 3HAaHUI B TIOBCEAHEBHOW JKU3HU ISl PEUICHHUS MTPUKIIAAHBIX 33]a9, B TOM
yucie: NpoQUIAKTUKM  HACJIEACTBEHHBIX  3a00JieBaHUM  4YENOBEKa,  MEAMKO-T€HETHYECKOIOo
KOHCYJIbTUPOBAHMsI, OOOCHOBaHMSI SKOJOTMYECKH LEIecO00pa3HOro IOBEIEHUs B OKpY’Karolien
IIPUPOJHOM cpeJie, aHATN3a BIUSHUS X03IHCTBEHHOH JesITeIbHOCTH YeI0BeKa Ha COCTOSIHUE TPUPOIHBIX
Y UCKYCCTBEHHBIX SKOCHCTEM. Y CHJICHHE BHUMAaHUS K IPUKJIAHON HAIPaBIEHHOCTH y4eOHOTO IpeiMeTa
«buonorus» NPOAUKTOBAHO HEOOXOAMMOCTBIO O0OECNEUYeHUs YCIOBUM ISl peIIeHHUs OJHOM U3
aKTyaJbHBIX 33/1a4 IIKOJHHOI'0 OMOJIOTHYECKOro 00pa3oBaHus, KOTopas mpenonaraetT GopMHUpPOBAHUE Y
o0yJaroImuxcs CIOCOOHOCTH — QJaNTHUPOBATbCs K HM3MEHEHUSAM JAMHAMHYHO  pa3BUBAIOLIETOCS
COBPEMEHHOT0 MUpA.

buonorust Ha ypoBHE cpeaHero o0iiero oOpa3oBaHus 3aHUMaET BakHOE MecTo. OHa o0ecrieuynBaeT
¢dopmupoBaHue y o0y4yaromMXcsl NPEACTAaBICHUN O HAyYHOH KapTHHE MHUpa, paclIupseT u oboduiaer
3HaHUS O >KUBOH Npupoje, e€ OTIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM OpraHM3allid M 3BOJIOLUH,
CO3/1aéT YCJIOBUSA JJsi: TO3HAHMUSI 3aKOHOB >KMBOM MpHpoabl, (opMupoBaHus (QYHKIHOHAIBEHOU
IPaMOTHOCTH, HAaBBIKOB 370poBOro u Oe3omacHoro oopasa >KM3HHM, HSKOJOTMYECKOTO MBbIIIEHUS,
[IEHHOCTHOTO OTHOIIEHUS K )KUBOM MPUPOJIE U YETOBEKY.

Bosnbiioe 3HaueHne OMOIOTHS UMEET TAaKKe IS peIIeHUs] BOCIIUTATENIbHBIX M Pa3BUBAIOIINX 337134
cpenHero o0miero oOpa3oBaHMsI, COIMaNM3auu oOydaromuxcs. M3ydenuwe Ouonoruu oOecreyuBaeT
ycnoBHst 17151 (GOPMUPOBAHUS HHTEIDICKTYAIbHBIX, KOMMYHHKAIIMOHHBIX U MHPOPMAIIMOHHBIX HABBIKOB,
ACTETUYECKOM KYJIBTYpHl, COCOOCTBYET MHTETrpalvy OMOJOTHMYECKUX 3HAHUU C MPEACTABICHUSMHU U3
JIPYTUX Y4€OHBIX MPEAMETOB, B YaCTHOCTH, (GU3HUKH, XUMHUU U Teorpaduu. Ha3BaHHBIE MOJIOXKEHUS O
npelHa3HauYeHU yuyeOHoro mnpeamera «bHOJIOrus» cOCTaBUIM OCHOBY JUIsl ONpEAeNieHUsl MOAX0/I0B K
0TOOpY U CTPYKTYPHUPOBAHUIO €TO COAEPIKAHUS, TPEJICTABICHHOTO B IpOrpaMMe 1Mo OHOJIOTHH.



OTt60p coneprkanus yuebHoro npeameta «buomorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C TIO3UITUH
KYJIBTYpOCOOOpPa3HOTr0 MOAX0/1a, B COOTBETCTBUU C KOTOPHIM 00YYarONIUecs TOKHBI OCBOUTH 3HAHUS U
YMEHHUsSI, 3HAYUMBIC i1 (HOPMHUPOBaAHMS OOIIEH KyIbTyphl, OMPEACISIONINe a/IeKBaTHOE MOBEICHUE
YeJloBeKa B OKpYKarolllel MpUpoIHOI cpesie, BOCTpEOOBaHHbIE B TOBCEIHEBHOM JKU3HU U TPAKTHUECKOM
nesitenbHOCcTH. Ocoboe MECTO B 3TOH CHUCTeMe 3HaHWil 3aHUMAIOT AJIEMEHTHI COJIEpXKaHHs, KOTOpbIe
CITy’)KaT OCHOBOH 1751 (OPMHUPOBAHUS MPEJCTABICHUNA O COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHE
MHUpa M UEHHOCTHBIX OPHEHTAIMSX JUYHOCTH, CHOCOOCTBYIOUIMX TYMAaHHU3aLUUU OHOJOTHMYECKOTO
oOpa3oBaHus.

CrtpykTypHupoBaHHe coiepkKaHHs y4eOHOT0 MaTepuaa B porpaMMe o OMOJIOTUHU OCYILIECTBICHO
C y4€TOM IPUOPUTETHOTO 3HAYCHUS 3HAHUH 00 OTIMYUTEITHHBIX OCOOCHHOCTSX KHBOW MPUPOABI, O €&
YPOBHEBOH OpraHM3allMyd M SBOJIIOIUH. B COOTBETCTBHHM C 3TUM B CTPYKType y4eOHOTo IpenMmera
«buosorus» BelIeNCHbI CIEAYIOUINE COJIepKaTenbHble TUHIH: «buonorus kak Hayka. MeToJ1bl Hay4YHOTO
no3HaHus», «Kimerka kak Ouonormyeckas cucremay, «OpraHu3Mm Kak OHOJIOTHYECKash CHCTEMay,
«Cucrema 1 MHOrooOpa3ue OpPraHu4ecKOTO MHUPa», «IBOIIOLUS JKUBOU MPUPOIBD», «IKOCUCTEMBI U
MPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp wusyuenus yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE — OBIAJCHHE
00yUaloIUMUCS 3HAHUSMHU O CTPYKTYPHO-(PYHKIIMOHATILHONU OPraHU3allii )KUBBIX CUCTEM Pa3HOTO paHTa
U IproOpeTeHne yMEHHUI HCITOIb30BaTh 3TH 3HAHUS /ISl TPAMOTHBIX JICHCTBHIA B OTHOUICHUH OOBEKTOB
KUBOW MPUPOJIBI M PEIICHUS PA3IMYHBIX )KHU3HESHHBIX MPOOIIEM.

JlocTtuxkenne 1enu u3ydeHus yueOHoro mpenmera «buosjorus» Ha 0a30BOM  ypOBHE
o0ecreunBaeTcs peleHueM CIeAYIOIunX 3a1ay:

OCBOCHHE OOYYAIOIIMMHUCS CUCTEMbI 3HAHMH O OHMOJOTMYECKHX TEOPHSIX, YYCHHSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBHJIaxX, CIY)KallMX OCHOBOH Il (OPMUPOBAHUS IMPEICTABICHUHA O
€CTECTBEHHO-HAYYHON KapTHHE MHpa, O METOJaX HAy4YHOro TO3HAHMs, CTPOCHHH, MHOTO00pa3uu H
O0COOEHHOCTSIX KUBBIX CHCTEM PAa3HOTO YPOBHS OPTaHU3AIMH, BBIIAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCIIEIOBAaHMIX B OMOJIOTHH;

dbopmupoBaHHe Yy OOYYalONIMXCS IIO3HABATENBHBIX, WHTEIUIEKTYyalbHBIX M TBOPYECKHX
CTIIOCOOHOCTEH B MpoIlecce aHAIM3a JAHHBIX O MyTSAX Pa3BUTHS B OMOJIOTMM HAYYHBIX B3TJISIOB, UCH U
MOJIXO0JIOB K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allUy;

CTaHOBJICHHE y OOydaromuxcs oOmell KylabTyphl, (PYHKIMOHAIBHON TPaMOTHOCTH, Pa3BUTHE
YMEHHH OOBSCHATH U OIICHUBATH SBJIICHUS OKPYXKAIOIIETO MUPA KUBOUM NMPHUPOJIGI HA OCHOBAaHUH 3HAHUI
1 OTIBITA, MOJIYYEHHBIX TIPU U3YYCHUN OMOJIOTHH;

dbopMupoBaHHe y 00ydaroIuXcsi YMEHUN WILTIOCTPUPOBATh 3HAYCHHE OMOIIOTMYECKUX 3HAHUH B
MPAKTUYECKONW JEeATENIbHOCTH YeJNOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXKJAEHHOCTH B BO3MOXKHOCTH IIO3HAHHS UYEIOBEKOM JKUBOW TMPHPOJIBL,
HE00X0AUMOCTH OEpeKHOr0 OTHOLICHHS K Hel, COOMIONEeHUs 3TUYECKMX HOPM MpPHU IPOBEIECHUH
OMOJIOTMYECKHUX UCCIIEIOBAHUNL;

OCO3HAHHE IIEHHOCTH OMOJOTHUYECKIX 3HAHUHN ISl TOBBIIIEHUS YPOBHS DKOJIOTHYECKOH KYIbTYPHI,
st POPMHUPOBAHUS HAYTHOTO MUPOBO33PECHHUS;

MIPUMEHEHHE MPUOOPETEHHBIX 3HAHUHM M YMEHU B TOBCETHEBHOM KU3HU IS OLIEHKH MTOCIEACTBHIMA
CBOEH JIeITEIbHOCTH 110 OTHOILICHUIO K OKpY>KaloIlen cpesie, COOCTBEHHOMY 3710pOBbI0, 000CHOBaHHE U
coOmroienne Mep npodrIakTHKU 3a0071eBaHUH.

B cucreme cpennero oo6miero oopasoanus «buonorusy, nzydaemas Ha 6a30BOM ypOBHE, SIBISETCS
00s13aTeNbHBIM YY€OHBIM TPEAMETOM, BXOJSIIMM B COCTaB MpeAMETHOH obnactu «EcTecTBeHHO-
HAy4YHBIC TTPEIMETHIY.

Jlist u3yueHus 6noaoruu Ha 6a30BOM YPOBHE CPEHETO O0IIero 00pa3oBaHus OTBOUTCS 68 4acoB:
B 10 knmacce — 34 gaca (1 gac B Heenmto), B 11 knmacce — 34 ywaca (1 yac B Heaenmo).



COIAEPKAHUE OBYUYEHUA
10 KUIACC

Tema 1. Bnosnorus kak Hayka.

buonoruss kak Hayka. CBsi3b OHMOJOTMM C OOLIECTBEHHBIMU, TEXHUYECKUMH U JIPYTHUMH
€CTeCTBEHHBIMU HayKaMmH, (pusocodueii, STUKOH, 3CTETUKOM U npaBoM. Posib 6uonoruu B hopMupoBanuu
COBPEMEHHOU Hay4HOU KapTUHBI Mupa. CUCTeMa OMOJIOTUYECKUX HAYK.

MeTtoapl TO3HAHUS JKUBOM TNpHUpPoAbl (HAOMIOACHHE, SKCIIEPUMEHT, OIKMCAaHUE, W3MEpEHHUE,
KJaccuukanus, MOJASITMPOBAHNUE, CTATUCTHYECKAss 00padOTKa JaHHBIX ).

JdemMoHcTpaumMu:

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

Tabmuubl 1 cxembl: «MeTOobI TTO3HAHUS KUBOW IPUPOIBDY.

JlaGopaTopHble H NpaKkTH4YecKue padoTbi:

[TpakTrueckast pabora Ne 1. «/cronb30BaHKe pa3IU4HBIX METOAOB IPU U3YYEHUU OMOJIOTUYECKUX
00BEKTOB.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIHA.

Kupbie cuctemspl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouoniorud. OTIU4Me KUBBIX CUCTEM OT
HEOPraHUYECKOW MPUPOIBL.

CpoiicTBa OmocucTeM M UX pa3HOOOpa3we. YPOBHU OpraHU3alMd OMOCHCTEM: MOJICKYIISIPHBIH,

KJICTOYHEIH, TKAHEBEIH, OpraHu3MEHHBIH, MOMYISUUOHHO-BUOBOM, 9KOCUCTECMHBIN
(OuoreoneHOTHYECKHI ), OMOC(EPHBIN.
JdeMoHcTpanum:

Tabmuubt 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HNY, «Y POBHH OPraHU3ALUH KUBOW IPUPOIBI.

O6opynoBanue: moaens Mosekyinsl JJTHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHUE KJICTKH.

XUMUYECKUH COCTaB KIETKH. XUMHUYECKHE 3JIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTHI. Bona n
MUHEPAJILHBIE BELIECTBA.

@YHKIMY BOJbI U MUHEPAIbHBIX BEIIECTB B KieTke. [logaep:xanne ocMoTudyeckoro 0anaHca.

benku. CocraB u cTpoeHHe OenKkoB. AMHUHOKHCIOTBI — MOHOMepbl OenkoB. HeszameHumble u
3aMEHUMBbIE AMUHOKHMCIOTHl. AMHHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYphl OEIKOBOH MOJIEKYIIBI
(mepBUYHas, BTOpPUYHAs, TPETUYHAs M YETBEPTHUYHAs CTPYKTypa). XHUMHUECKHE CBOWCTBA OEIKOB.
buonornueckue ¢pyHKIMM OEIKOB.

®epMeHThI — Onosiornyeckue karaausaTopbl. CTpoeHue pepMeHTa: aKTUBHBIN LIEHTp, cyOcTpaTHasI
cneunduynocts. Kopepmentsl. Butamunsl. OTiinunst GepMEeHTOB OT HEOPTaHUUECKUX KaTalu3aTOpPOB.

VYrneBoabl: MOHOCaxapubl (TII0K03a, prudo3a 1 1e30KCHpr003a), Jrcaxapuabl (caxaposa, JaKTo3a)
U TIoJIMcaxapu bl (Kpaxmall, IIIMKOTeH, 11eJUTi0103a). bruonorndyeckue pyHKIMM yrieBOI0B.

Jlunuaer: Tpurnuuepusl, dochoaunuabl, crepouisl. I uapodunbHO-TUIPO(YOOHBIE CBOWCTBA.
Buonornueckue pynkuuu aunuaoB. CpaBHEHUE YIIEBOAOB, OSIKOB U JIMIU0B KaK HCTOUHUKOB SHEPIHH.

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotnasl — MOHOMEpBI HYKIEMHOBBIX KHCI0T. CTpoeHue
u ¢pyukun JJHK. Crpoenne n pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.

[Mutonorust — Hayka o kierke. Kierounas Teopus — nmpumep B3auMojeUcTBUA Hael U (akToB B
Hay4YHOM ITO3HAHUU. MeTOo/1bl U3yYEHUS KIETKH.

Knertka kak nienoctHast )xuBas cuctema. OO1iye npu3HaKky KJIETOK: 3aMKHYTasi Hapy)kKHasi MeMOpaHa,
monekynbl JJHK kak renernueckuit anmapart, cuctema cuHTe3a Oenka.

Tunbl KIETOK: dyKapruoTHYecKasi U mpokapruotnyeckasi. OcoOeHHOCTH CTPOSHHSI TPOKAPUOTUYECKOM
kiaetku. Kinerounas crenka Oakrepuil. CTpoeHue 3yKapuoTHYecKOoW KiIeTKH. OCHOBHBIC OTJIMYHS
PacTUTENIbHOM, YKUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHas CTEHKAa, TIJIMKOKAIMKC, HX (YHKLIUU.
[Tnazmaruueckas memOpaHna, e€ cBoiictBa u Gpynkiuu. [{uronnazma u e€ opranounbl. OqHOMEMOpPaHHBIC



opranouabl kietku: OIIC, anmmapar ['onbmku, Ju30coMbl. [lodyaBTOHOMHBIE OpPraHOUIIBI KIIETKU:
MHUTOXOH/PHH, TuIacTUAbL. [IpoucxoxxaeHnne MUTOXOHAPUM U miactua. Buasl mnactun. HememOpanHubie
OpPraHoOMbl KJIETKU: PHOOCOMBI, KIETOYHBIM IIEHTp, LEHTPUOJIM, PECHUYKH, JKIYTHKH. DYHKIUH
OpPraHoOMJOB KJIETKH. Brirtouenus.

Anpo — perynsaropHslii LeHTp kiieTku. CTpoeHue aapa: aaepHas 000J104Ka, KapuoIia3Ma, XpOMaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHCcHoOpT BEWIECTB B KIIETKE.

JdemMoHcTpaumMu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lInelinen, P. Bupxos, Ix. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.

Huarpammsbl: «PacripeneneHne XMMAYECKUX 3JIEMEHTOB B HEXXUBOW MpUpoe», «PacmnpeneneHue
XUMHUYECKHX 3JIEMEHTOB B KUBOU IPUPOLIEN.

Tabmuubl u cxemsl: «llepuoanueckas TabnuLa XUMHUUECKUX 3JIEMEHTOB», «CTpOEHUE MOJIEKYJIbI
BONBI», «buocunTe3 Oenkay, «CTpoeHne Monekynbl Oenkay», «CtpoeHue ¢epmenrta», «HykienHoBbIe
kucnotel. JIHK», «Crtpoenue monexkynbl AT®», «CTpoeHue sykapuoTHUECKOM KIETKu», «CTpoeHue
KUBOTHOM KIIETKW», «CTpO€HHE pPACTUTENbHOM KIETKW», «CTpOEHHE IPOKAPUOTHYECKON KIIETKN»,
«CTpoeHue szpa KIETKW», «Y TIIeBOAb, «JIunuasn».

O06opynoBaHue: CBETOBOW MHUKPOCKOII, 000PYJIOBaHHE ISl MIPOBEACHUS HAOIIOICHUH, U3MEPCHHUIHA,
IKCIIEPUMEHTOB, MUKPOIIPENIApaThl PACTUTEIBHBIX, )KUBOTHBIX U OaKTEPUATBHBIX KIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopatopHas paborta Ne 1. «/3yueHue KaTaJUTHYECKOM aKTUBHOCTH (PEpMEHTOB (Ha MpHUMEpe
aMUJIa3bl WIM KaTanas3bl)y».

JlaGopaTtopHnast pa6ota Ne 2. «M3yueHue cTpoeHUsI KIETOK PACTECHUM, )KMBOTHBIX U OAKTEPHIl MO
MHUKPOCKOIIOM Ha FT'OTOBBIX MUKPOIIpENapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTb KJICTKH.

OOMeH BelecTB, WM MeTa0onmu3M. ACCHMIIIAIUS (TUTACTHYECKUH OOMEH) M JHCCHMUIISIIUS
(oHEepreTHUecKuil 0OMEH) — JIB€ CTOPOHBI €IMHOrO Tpoliecca MeTaboau3Ma. Poslb 3aKOHOB COXpaHEHUs
BEIIECTB U SHEPTUHU B IOHUMaHUU METa0OIU3MA.

Tunbsl oOMeHa BellecTB: aBTOTPOGHBINA U reTepoTpodHbIil. Ponb pepMeHTOB B 0OOMEHE BellecTB U
IIPEBPALLCHUH SHEPTUU B KIIETKE.

®orocunre3. CeroBast 1 TeMHOBas (a3bl poTocuHTe3a. Peakunn porocunreza. DPPeKTUBHOCTD
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3a IS KU3HU Ha 3emie. BiausHue ycnoBuil cpenbl Ha pOTOCUHTE3 U
CHOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PAaCTEHUI.

XeMocuHTEe3. XeMOCHHTE3UpYIole OakTepun. 3HaYeHHe XeMOCHHTe3a JUIs KU3HU Ha 3eMIIe.

OHepreTuyeckuii oOMeH B KJeTKe. PaciiernsieHue BelecTB, BBIJEICHHE W aKKyMYJIHpPOBaHHE
SHEPruu B KIIETKE. DTalbl 3HepreTuyeckoro ooMena. I'mukonus. bpoxenue u ero Buasl. Kucinoponnoe
OKHCIICHHe, WM KJeTouyHoe abixaHue. OxucnutensHoe QocdopmiupoBanue. IPHEKTUBHOCTH
9HEpPreTU4ecKoro oOMeHa.

Peakuun Matpuunoro cunresa. I'enernyeckas mHpopmanus u JJHK. Peanuzanus renernyeckoit
uH(popMaluu B KieTke. ['eHeTnueckuil koJ U ero cpoiictBa. TpaHckpunuus — matpudsblii cunre3 PHK.
Tpancnsanus — OuocuHTe3 Oenka. Drtambl TpaHcusauuu. KomupoBanue amuHOKUCIOT. Poss pubGocom B
O6uocuHTe3e OenKa.

Hexnerounsie ¢opmbl xu3Hu — BHUpychl. Mctopusi otkpeitus Bupycos ([. WM. VBaHoBCkuit).
Oco0eHHOCTH CTPOEHUS U )KU3HEHHOT 0 IIKJIa BUpycoB. baktepuodaru. bone3snu pacteHuii, ’)KUBOTHBIX U
YeJloBeKa, BhI3bIBacMble BUpycaMu. Bupyc ummyHonedunura uenoseka (BUY) — Bo30yaurens CIINa.
OOparHasi TpaHCKpPHUIIIMS, peBepTaza W UHTerpasa. llpodunakTuka pacrnpoCTpaHEHHS BUPYCHBIX
3a00s1eBaHU.

JdemoHcTpaumuu:



IToptpetsr: H. K. Konbuos, [1. . UBanosckuii, K. A. Tumupsses.

Tabmuel u cxeMmbl: «Tunbl muTaHusy, «Metadbonu3zm», «MUTOXOHIPHSY, «IHEPreTHUCCKUA
oOmen», «Xmoporutact», «Porocuntedy, «Ctpoerne JJHK», «Ctpoenne U QpyHKIHMOHMpOBaHUE TeHAY,
«Cunre3 Oenkay, «['eHetnyeckuii koa», «Bupycer», «bakrepuodarn», «CTpoeHHE W KU3HEHHBIA ITUKIT
Bupyca CIIN/]a, 6akrepuodaray, «Permkarnus [JJHK».

Oo6opynoBanue: moaenu-anmumkamuu «Yasoenue JJHK u Tpanckpumnmusy», «buocuHTe3 Oemkay,
«CTtpoeHue KIeTkny», Moaenb cTpykrypsl JJHK.

Tema 5. Pa3MHoKeHN€e M UHAUBUAYAJIbHOE PAa3BUTHE OPTaHU3MOB.

KneTouHslii UK, WK )KU3HEHHBIH UK kieTku. aTepdasza u muto3. [Iporeccsl, mpoTekaroue B
untepdasze. Perumkanus — peakuus marpuanoro cuareza JJHK. Ctpoenue xpomocoM. XpoMOCOMHBIH
Ha0op — KapuoTHIl. [IMIIIOMAHBIN U TaIUIONIHBIA XPOMOCOMHBIE HAbOpbl. XpoMaTu bl LluTomoruueckue
OCHOBBI Pa3MHOKEHUS U MHIUBUIYAJIbBHOTO PAa3BUTHS OPTaHU3MOB.

Henenne knetkn — muto3. Ctaauu muto3sa. [Iponeccel, mpoucxoasaiiye Ha pa3HbIX CTAIUSIX MUTO3A.
buosornueckuil CMbICI MUTO3A.

[Tporpammupyemasi THOEIb KIETKH — aloMNTO3.

DopMBbI pa3MHOKEHHS OPTraHU3MOB: Oecrosoe 1 MojaoBoe. Bupl 6ecronoro pa3MHOXKEHUS: IeTICHUE
HA/IBOE, IOYKOBAHME OJHO- M MHOTOKJIETOYHBIX, CIIOpPOOOpa30BaHME, BEreTaTUBHOE pPa3MHOXKCHHE.
HckyccTBeHHOE KIIOHMPOBAaHUE OPraHU3MOB, €TI0 3HAUEHUE JJIs1 CEJIEKIIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUS OT OECTI0I0ro.

Meiio3. Craguu meitosa. [Iponeccel, mpoucxoasiue Ha craausx Menosa. [loBegenue xpomocom B
Mmenoze. Kpoccunrosep. buonornueckuii cMbIci ¥ 3HaYEHUE MEH03a.

["amerorenes — nporecc 0Opa3oBaHMsI OJOBBIX KJIETOK Y KUBOTHBIX. [10710BbIE XKee3bl: CEMEHHUKU
u audHuku. OOpa3oBaHUE W PaA3BUTHE IOJIOBBIX KJIETOK — TaMeT (CIepMaTo30ul, SUILEKIeTKa) —
criepmaroreHe3 1 oporenes. OcoOEHHOCTH CTPOEHHUS SHIEKIETOK U CepMaTo30u10B. OIUI00TBOPEHNE.
[TapTenorenes.

WNunuBuayansHoe pa3BuTHE (OHTOreHe3). OMOpHOHaNbHOE pa3BUTHE (dMOpUoOreHes3). OTambl
SMOpPHOHAJIBHOTO pAa3BUTHS y MO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHWE, TacTPYJSIMs, OpraHOreHEs3.
[ToctamOpuoHanbHOEe  pa3zBuTHe. TUOBl  MOCTAIMOPHUOHATIBLHOTO  PA3BUTHS:  MPSMOE, HENPSMOE
(TmunHOYHOE). BnusiHue cpebl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHbBIE
YPOACTBA.

Poct u pa3BuTue pactennii. OHTOreHe3 IBETKOBOI'O PACTEHHUS: CTPOEHUE CEMEHH, CTAaJH Pa3BUTHUS.

JdemoHcTpaumuu:

Tabmuner u cxembl: «DOpMBI pPa3MHOXKEHHS OPraHU3MOBY, «J[BOWHOE OIUIOAOTBOpEHUE Y
[[BETKOBBIX pacTeHHil», «BereraTuBHOE pa3MHOKEHUE pacTeHUi», «JleneHne KIeTKH OaKTepuity,
«CTpoeHue TMOJOBBIX KIETOK», «CTpoeHne XpoMocoMbl», «Knetounslii mukim», «Permkamus JTHK»,
«Muto3», «Meios», «IIpsmoe n HEnpsiMoe pa3BUTHEY», «['aMeTOreHe3 y MIEKOMUTAIOIIMX U YEJIOBEKA),
«OCHOBHBIE CTaIMM OHTOT'€HE3a.

OO6opynoBaHue:  MHUKPOCKOIN,  MHKpomnpenapaTsl  «CrepMaro3ouibl  MIIEKOIMTAIOLIETOY,
«Sineknerka muekonuTaromero», «KapnokuHe3 B KIIETKax KOpenika JyKa», MarHuTHas MOJENb-
anmukanus «Jlenenne knetkny», moaens JJHK, monens merada3noit XpoMOCOMBI.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaboparopHuas pabota Ne 3. «HabmroneHne MUTO3a B KJIETKaX KOHUYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenaparax.

JlaGopaTtopHnas pabota Ne 4. «M3yueHne cTpoeHUs MOJIOBBIX KJIIETOK HAa TOTOBBIX MUKPOIIpEIIapaTax».

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[MpenmMer u 3amaun reHeTHKU. VcTopus pa3BUTHA T€HETUKH. Poib HUTONOTMU U SMOPHOJIOTUU B
CTaHOBJICHUM TeHETHKH. BKilay poccHHCKMX M 3apyOeKHBIX YUYEHBIX B Pa3BUTHUE T'eHETHKH. MeTozbl



TeHEeTUKH  (THOPUIOJIOTMYECKUH, IHUTOTCHETHYECKUH, MOJEKYISIpHO-TeHeTHYecKui). OCHOBHBIC
reHeTUYeCKre MOHATUSA. [ 'eHeTruecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaX CKpEIIMBaHUM.
3aKOHOMEPHOCTH HAaclieIOBaHMs TPH3HAKOB, ycTaHOBJIeHHble I'. Menaenem. MonorubpuaHoe
CKpelrBaHue. 3aKOH eIuHO0-00pa3us ruOpuaoB mnepBoro nokoneHud. [IpaBmiio noMuHUpOBaHus. 3aKOH
paciierieHus npu3HakoB. [ unoresa unctotel ramert. [losiHOE 1 HENMOJIHOE JOMUHUPOBAHHUE.

Jurubpuanoe ckpemuBanue. 3aKOH HE3aBUCHMOT'O HaclleI0BaHUs PU3HAKOB. LluTorenernueckue
OCHOBBl ~ JUTHOPUIHOTO  CKpeUIMBaHUA.  AHalM3Wpyomee  cKpemuBaHue.  lcmonb3oBaHue
AQHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIs OIIpeIeJIeHHsI TEHOTUIIA OCOOH.

CuemnneHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana mo cuemnjeHHOMY HacleOBaHUIO
reHoB. HapymieHue cueruienns reHoB B pe3yJibTaTe KpOCCUHIOBEPA.

XpOMOCOMHasl TEOpUS HACJIECTBEHHOCTH. | eHeTHUecKne KapThl.

I'enetnka mnosa. XpOMOCOMHOE OIpeAesieHHEe Ioya. AYyTOCOMBI U IOJOBBIE XPOMOCOMBI.
['oMorameTHsble U reTeporaMeTHble Opranu3Mel. HacnenoBanue npu3HakoB, CIEIUVIEHHBIX C IOJIOM.

N3meHunBocTh. Bujbl M3MEHUYMBOCTU: HEHACHIEACTBEHHAas W HacieJICTBeHHas. Ponb cpenpl B
HEHACJICJICTBEHHON U3MEHUYUBOCTH. XapaKTepUCTHUKA MOAU(PUKALIMOHHON N3MEHUYNBOCTH. BapralnoHHbIi
psAa M BapuauuoHHas kpuBasi. Hopma peaknuu npusHaka. KomnyecTBeHHbIE U KaU€CTBEHHbBIE PU3HAKU U
ux HopMa peakiuu. CBoiicTBa MOAU(PUKAITMOHHON U3MEHUYUBOCTH.

HacnenctBennas, win reHoTUNIMYECKasi, U3MEHYMBOCTh. KoMOMHAaTUBHAS M3MEHYUBOCTh. Meiio3 u
IIOJIOBOM MpPOLECC — OCHOBA KOMOWHAaTUBHOM HW3MEHUYMBOCTH. MyTanuMoHHAass WU3MEHYUBOCTD.
Knaccudukanus wyTanuii: TeHHBIE, XPOMOCOMHBIC, T€HOMHBIE. YacToTa M NPUYUHBI MYTallH.
MyrtareHHsie (pakTopbl. 3aKOH TOMOJIOTUYECKUX PsIIOB B HacleACcTBeHHON n3MeHunBocT H. 1. Bapunosa.

BuesinepHast Haca€1CTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOIBl TI'€HETHKU  YEJIOBEKA:
TeHeaNoTHYecKuii, ONM3HENOBbIN, UTOTeHETHUYECKUN, OMOXUMUYECKUH, MOJIEKYJISIPHO-T€HETUYECKUH.
CoBpeMeHHOE ONPEEIIEHUE T€HOTHIIA: IIOJTHOTEHOMHOE CEKBEHUPOBAHNE, FTEHOTUIIMPOBAHNUE, B TOM YHUCIIE
¢ nomomieto [I[P-ananu3a. HacnencTBeHHble 3a0oseBaHUsl 4eloBeKa: T'€HHble 00Je3HH, OONE3HU C
HACJIEJICTBEHHON MPEAPaCONIOKEHHOCTHIO, XPOMOCOMHBIE Ooje3Hn. ComMaTHYEeCKHe U TEeHEpPaTHUBHbBIC
myTtauuu. CtBosnoBble kieTku. [IpuHIMNBI 310poBOro 0Opasza *U3HU, AMATHOCTUKH, MPO(PUIAKTUKH U
JeYeHHs TeHeTUYeCKUX Oose3Hel. MeuKo-reHeTHYeCKoe KOHCYJIbTHPOBaHNE. 3HAUEHUE MEIUIIMHCKON
TeHETUKH B MPEAOTBPAICHNH U ICYCHUH TeHETUUECKUX 3a00IeBaHHI YeIOBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuit,
H. 1. BaBunos.

Tabmuiel 1 cxembl: «MOHOTHOPHIHOE CKpPEIIMBAHUE M €r0 IIUTOTeHEeTHYecKash OCHOBa», «3aKOH
paciiernyieHus: M €ro IUTOreHeTHYecKas OCHOBa», «3aKOH YHCTOTBHI Tramer», «JlurubpumaHoe
ckpentuBanue», «lluTomorndyeckue OCHOBBI TUTHOPUIHOTO CKpeIuBaHusy, «Meno3y», «B3aumoneicTeue
aJUIeTIbHBIX TEHOBY», «l €HeTHuecKHe KapThl PACTEHMM, *XUBOTHBIX M ueJoBeKa», «['eHeTwka monay,
«3aKOHOMEPHOCTH HACIIEOBaHUs, CIIEIUIEHHOTO € TTOJIOM», «KapuoTHIIbI YeIoBeKa U JKUBOTHBIX», «Buabl
U3MEHYHBOCTHY, «MoaudukaronHas W3MEHYHBOCTHY, «HacmemoBanue pesyc-dakropay, «['eHeTmka
rpynn KpoBu», «MyTaliuoHHas HN3MEHYUBOCTD.

OGopynoBaHue:  MojelH-ammiauKauu  «MoHorubOpugHoe — ckpemuBaHue»,  «HemomHoe
JOMHUHHUpOBaHHE», «JluruOpumHoe ckpemuBanue», «llepekpéct XpoMOocoM», MHUKPOCKON U
Mukporpenapar «/pozodumay (Hopma, mytanuu GoOpMbl KPBIIEEB M OKpacku Tena), repbapuii «['opox
ITOCEBHOM».

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopatopHass pabota Ne 5. «l3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO W TUTHOPUIHOTO
CKpEIIMBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIpEnapaTax.



JlaGopatopnass pabora Ne 6. «M3yueHne MoOAU(UKAITMOHHONW W3MEHYHUBOCTH, ITOCTPOCHHUE
BApUALMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGopatopHas padota Ne 7. «AHanu3 MyTanuii y Apo30(uiasl Ha TOTOBBIX MHUKpOIpenapaTaxy.

[TpaxkTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesexkuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenek1us Kak HayKa ¥ Iporecc. 3apokIeHue celieKIuu U joMectukanus. Yuenue H. . BaBunosa
0 LIEHTpaX IPOUCX0XKIEHUS U MHOI000pa3us KyJbTypHBIX pacTeHUH. LIeHTpbl MpOMCX0XKIeHUS TOMALTHUX
KUBOTHBIX. COpT, NOpOJa, LITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MaccoBbIil 1 MHIMBUYaIbHbIA OTOOPHI B CEJNIEKIINH PACTCHUH U
KHUBOTHBIX. OIleHKa SKCTephepa. BIU3KOpOACTBEHHOE CKpelMBaHue — HHOpUAWHT. Yucras THHMA.
CkpemBanue 4YHCTHIX JUHMNA. [erepos3uc, wnm rubpugHas cuia. HepoacTBeHHOE CKpelMBaHUE —
ayropunuur. OtnanéHHas rubpuamzanus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 W IOJIy4eHHe
MOJIMIUIOUAOB. JIOCTHKEHUS CeIEKIMU PACTEHUH, )KUBOTHBIX U1 MUKPOOPTaHU3MOB.

buorexHomnoruss Kkak oTpacip Npou3BoAcTBAa. ['€eHHas UWHXKEHepus. OTanbl CO3AAHUA
pexomOunantHoil JIHK u Tpancrennsix opranusmoB. Knerounas mHxeHepus. KietouHsle KynbTypbl.
MUuUKpOKIOHAIBHOE pa3MHOXKEHUE pacTeHuM. KiionupoBanue BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. DKOJOTMYecKHue U 3Thyeckue npodiembl. MO — reHeTudecku
MOIU(HUIIMPOBAHHBIC OPTAHU3MBI.

JemoHcTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuipl U cxembl: KapTa «LIeHTpBI MPOUCXOXKACHHUS U MHOT000pa3usi KyJIbTYPHBIX PACTCHUN»,
«Ilopoapl AOMaIIHMX >KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuid», «OTnanéHHas ruOpuan3aLus»,
«Pabotel axkamemuka M. ®. HMBanoBa», «llomummmongusy, «O0beKTbl OHMOTEXHOJOTHNY», «KieTouHbIE
KYJIBTYPBI M KJIOHUpOBaHue», «KOHCTpynpoBaHHE U IEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MYJISDKH IUIOJIOB M KOPHEIJIONOB JUKUX (OPM M KYJIBTYPHBIX COPTOB pacTeHUil,
rep6apuii «CenbCKOX03HCTBEHHbBIE PACTECHUSI.

JlabopaTopHble U IpakTHYeCKUe padoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHIKEHMSI CEJeKUIMU PpacTeHUl M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLUIO, MJIEMEHHYIO0 (epMy, COPTOUCTIBITATENbHBIM y4acTOK, B TEIJIMYHOE XO35ICTBO,
71a00paTOPUIO arpOYHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. JBosonMoHHAas 0HOJIOTHS.

[TpennocbUIKu BO3HUKHOBEHHS 3BOJIOLUOHHON TEOpHUU. DBOJIIOLIMOHHAS TEOpHUsl U €€ MECTO B
6uosnorun. BinsHue 3BOTIOLMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUU U APYTUX HAYK.

CuzerenbcTBa sBoyonMU. [laneoHTONIOrMUECKHEe: MOCIEA0BATEILHOCTh TMOSBICHUS BUIOB B
NaJICOHTOJIOTHYECKOM JIETONUCH, nepexoqHble (popMmbl. bruoreorpaduyeckue: cxoacTBO U pasnuuue ayH
U (QJIOp MaTepUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOJCTBA M  pa3auuus HMOpPHOHOB pa3HBIX BHUAOB [O3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTMYHbIe, PYAUMEHTapHbIE OpraHbl, aTaBU3MBI.
MonekyaspHO-0MOXMMUYECKHE: CXOJICTBO MEXaHU3MOB HACJIEJICTBEHHOCTH ¥ OCHOBHBIX METa00JINYECKUX
IyTel y BCEX OPTaHU3MOB.

OpomonnonHas Teopus Y. JlapuHa. [Ipernocsuiku BOSHUKHOBEHMS JapBUHU3MA. J{BUKYIIE CUITBI
BOMIIOIIMM  BUJOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE NIPU OTPAHUYEHHOCTH PECYpCOB,
HeonpeaenéHHas N3MEHYUBOCTb, 60pb0a 3a CyIeCTBOBAaHHE, ECTECTBEHHBII 0TOOD).

Cunrernueckast Teopust 3Bostonnu (CTD) u e€ OCHOBHbBIE TTOJIOKEHUSI.

Muxkpossomronus. [Tomynsanus kak equHUIA BU1A U 3BOTIOLUH.



Jewkymue cuibl ((GakTopsl) OHBOJIOIWMKA BUIOB B TMpupoje. MyTallMOHHBIM Tpolecc |
KOMOWHATHBHAsI U3MEHUUBOCTG. [lonynsannoHHbIe BOJHBI U peiid renoB. M3omauus 1 MUrpars.

EcrecTBenHbIi 0TOOp — Hanpassomuii Gpakrop 3Borouu. @OpMbI €CTECTBEHHOTO 0TOOpA.

[Tpucnoco0IeHHOCT, OPraHU3MOB Kak pe3yiapTaT 3Bojtonuu. llpumepsl mpucnocoOneHuil y
Opranu3MoB. ApoMOp(0O3bl U UAUO-aIANITAIIH.

Bun u Bunoob6pazosanue. Kpurepuu Buma. OcHOBHBIE (OPMBI BHI000Pa30BaHUS: reorpaguieckoe,
JKOJIOTUYECKOE.

MakposBomonusi.  DopMbel  3BoNOLMM:  (UIETHYECKas, JAMBEPreHTHas, KOHBEpreHTHas,
napasuienbHasi. HeoOpaTuMOoCTh 3BOMTIOIHH.

[TpoucxoxaeHue OT HecHelUalIn3UpOBaHHBIX IpeakoB. IIporpeccupyromas cnenuain3anms.
AJlanTvBHas paguanus.

JdemMoHcTpaumMu:

[Toptpetsi: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkens, O.
Mromnep, A. H. CeBepriios.

Tabmuubl 1 cxembl: «Pa3BUTHE OpPraHMYECKOTO MHUpa Ha 3emiie», «3apOoJbIId TO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «DPopMbl OOpbObI 3a cyllecTBOBaHHE», «EcTecTBeHHBIN 0TOOPY,
«MHoroo0pa3ue copToB pacteHuit», «MHorooOpasue nopo ;KkUBOTHBIX», «[lonmynsaiuny, «MyTanmoHHas
U3MEHUYUBOCTb», «ApoMopdo3sl», «Maumoanantanumn», «OOwmias aereHepauus», «/Bmxyiue cuibl
sBommonuny, «Kapra-cxema wmapmpyra nyremectBuss Y. [lapBuna», «bopbba 3a cCylecTBOBaHHEY,
«[Ipucnocobnennocts  opranusmoBy», «['eorpaduueckoe BuAO0OpazoBaHUE», «IKOJIOTHYECKOE
BUJI000pa3oBaHue).

O6opynoBaHue: KOJUIEKIMSI HACEKOMBIX C PAa3JIMYHBIMU THUIIAMHU OKPACKH, HAOOP IJI0J0B U CEMSIH,
kosutekuus «lIpuMepsl 3alUTHBIX MPUCIOCOOTIEHUHM y KUBOTHBIX», MOAEIb «OCHOBHBIE HAIpaBJICHUS
IBOJIIOLIUMY», 00BEMHASE MOIeNb «CTPOEHHE TOJIOBHOT'O MO3Ta MO3BOHOYHBIX .

buoreorpaguueckas kapta Mupa, KoJuieKuus «DopMbl COXPaHHOCTH HCKOMAEMbIX HBOTHBIX U
pacTeHuii», MoJenb anmukanus «llepekpéct xpomocomy, BilaxHble npenaparsl «Pa3zBUTHE HACEKOMOTO»,
«Pa3BuTHE AATYIIKNY, MUKponpenapart «/po3zoduna» (Hopma, MyTaiuu (popMbl KpbLUILEB U OKPACKH TEJIA).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaGopatopHas pabota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHas paborta Ne 2. «OmnucaHue mpucrnocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCHUTEIBHOTO
XapaxkTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHe )KU3HU Ha 3emue.

JloHay4HBIE IPECTABICHUS O 3apOKI€HUY KU3HU. HayuHble runores3sl BOSHUKHOBEHHUS JKU3HU Ha
3emiie: abnoreHes U naHcnepMus. XuMU4eckast 3BOJIOLUS. AOMOTEeHHbII CUHTE3 OPraHNYeCKUX BEILECTB
U3 HEOpPraHM4eCKHX. DKCIIEpUMEHTAIbHOE TOATBEPKICHHE XUMUYECKOH 3BotonuU. HauanbHble 3Tamsl
O6uonornueckorr sBomonuu. [unoreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHUE NPOTOKJIETKU. IlepBble ki1eTku 1 nx 3Bomtonus. @opMupoBaHHe OCHOBHBIX IPYIII KUBBIX
OpraHU3MOB.

PazButne xu3HM Ha 3emiie 1Mo spam u nepuogaM. Karapxei. Apxeiickas U MpOTEPO30MCKas PHI.
[Taneo3oiickas 9spa u €€ TEPHOAb: KEMOPHUHCKHA, OPJOBUKCKHMA, CHUIyPUUCKUH, JEBOHCKHUH,
KAMEHHOYTOJIbHBIH, IIEPMCKUM.

Me3so30iicKkas dpa 1 €€ IepUoAbl: TPHACOBBIN, FOPCKUH, MEJIOBOM.

Kaiino3zolickas 3pa 1 €€ nmeproibl: MaJeOoreHOBbINA, HEOT€HOBBIN, aHTPOTIOT€HOBBIM.

XapakTepucTuka KiuMara M TeOoJOrH4eckux mporeccoB. (OCHOBHBIE 3Tambl  3BOJIIOLHU
pacTUTENILHOTO M KUBOTHOTO Mupa. ApoMop¢o3bl y pacTeHuil W KHUBOTHBIX. [losiBIeHHe, pacuBeT u
BBIMUpaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OoTpa)keHue 3BOIMIOUHUNA. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI
OpraHU3MOB.



OBOJIIOLIMS YEJIOBEKA. AHTPOIOJIOTHUs Kak Hayka. Pa3BUTHE MpENCTaBICHUA O MPOUCXOKICHUU
yesnoBeka. MeToapl M3ydeHus aHTpororeHe3a. CXOACTBa M pas3idyMsl 4YEJIOBEKA U JKUBOTHBIX.
CucremaTnueckoe MOJ0KEHUE YEIOBEKa.

JBwxymme cuibl ((paxkropsl) aHTponoreHe3a. HacnencrBeHHass M3MEHYMBOCTh M €CTECTBEHHBIN
o160p. O61ecTBEHHBIH 00pa3 KU3HU, U3TOTOBIEHUE OPYIUI TPy, MBIIIJICHUE, PeYb.

OcHOBHBIE CTaJMM U BETBH 3BOJIOLMHU 4YEJIOBEKA: aBCTpajonuTeku, YenoBek ymenblil, Uenoek
IPAMOXOJAIIMH, UenoBeK HeaH1epTanbCKuii, YenoBek pa3yMHbIi. HaxoIKu HCKOITaeMbIX OCTaTKOB, BpEMS
CYLIECTBOBaHMs, 00JIACTh paclpocTpaHeH s, 00BEM IrOJIOBHOIO MO3Tra, 00pa3 )KU3HHU, OPYAHUS.

Yenoseueckue packl. OcCHOBHbIE OOJbIINME pachl: €BpolleoMJHas (eBpaszuiickas), Herpo-
aBCTpaJIOUIHAA (3xBaTOpHanbHas), MOHTOJIOUHAs (a3maTcko-aMepHUKaHCKas). UYeptor
NpUCHOCOOJICHHOCTH TIPEAICTABUTENCH YeNOBEUECKUX pPac K YCIOBUSM CYIIECTBOBAaHHUA. EIMHCTBO
yesoBedyeckux pac. Kputuka pacusma.

JdemMoHcTpaumMu:

[Toptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. /lapBun.

Tabmuubl 1 cxembl: «Bo3nukHoBeHHE COIHEYHOHN CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO MHpPay,
«PacturenbHas kierka», «KuBoTHas kietka», «lIpoxapuornueckas kierka», «CoBpeMEHHas cucTeMa
OpraHu4ecKoro Mupay», «CpaBHEHHE aHATOMHUYECKHUX YEpT CTPOCHHUS YelIOBeKa M YeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX HAXOJOK IPEIKOB COBPEMEHHOIO YEJIOBEKa»,
«/IpeBHelmne moan», «JpeBHue moan», «llepBeie cOBpeMeHHBbIE JII0AN», «HenoBedyeckue pacb».

Ob6opynoBanue: Mysbku «lIporcxoxaenue yenoBeka» (OIOCTBI aBCTPAJIONUTEKA, TUTEKAHTPOIA,
HEeaHJepTallblla, KPOMAHBOHILIA), CIENKU WM M300pakeHUs1 KAMEHHBIX OpYAUN MepBOOBITHOIO YeloBeKa
(xkamMHHM-yoMNIEepsl, pyOmiia, ckpedia), reoXxpoHojorudeckas Tadnuna, Komiekuus «PopmMbl COXpaHHOCTU
MCKOIIaeMBbIX KUBOTHBIX U PACTEHUI».

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

[Tpaktuyeckas pabora Ne 1. «V3yueHue HCKOMAEMBIX OCTATKOB pAcTEHUl M JKUBOTHBIX B
KOJUIEKLIASAX .

OKCKypcusi «IBOJIONUS OPraHMYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAY4HBIH WIIN
KpaeBeIUECKU My3eil).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

OKoJjorusl Kak Hayka. 3aJadyd M pa3fesibl dKOJIOTMH. MeTonbl 3KOJOTMYECKUX MCCIIEI0BAaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpbl 0OuTaHUs OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/AYIIIHAs, TOUBEHHAs, BHYTPHOPTaHU3MEHHAs.

Okonornyeckne  (akropel. Kiaccupukamus  3KoJIOrMyeckux  (akTopoB:  aOMOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOTeHHBIE. JleHCTBIE IKOJIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

AOuoTtudeckre (akTOphl: CBET, TeMIeparypa, BiIaxHOCTh. Dortomepuonusm. [IpucrnocobneHus
OpraHU3MOB K JIEUCTBUIO a0NoTHYecKuX (pakTopoB. buonoruueckue puTmsl.

buotnueckue ¢axtopsl. Buabl OMOTHYECKHMX B3aUMOJICHCTBUI: KOHKYPEHLUS, XHIIHHYECTBO,
cumObuo3 u ero ¢Qopmel. IlapazuTusm, Koomepauusi, MyTyaJlu3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIM3M, HEWTpadu3M. 3Haue€HHWE OWOTHYECKHX B3aUMOJCUCTBUN IS
CYIIIECTBOBAHMS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapAaKTEPUCTUKU NMONyasauuu. OCHOBHBIE MOKA3aTeNu MONYJISLUU: YUCIEHHOCTD,
IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpalus. JIMHAMHMKA YUCIEHHOCTH NOMYJISALNUU U €€
perysnus.

JdemoHcTpaumuu:

[Moptpetsr: A. 'ymGonpar, K. @. Pynne, D. ['ekkens.

Tabmuubt u cxembl: kapra «IIpupomubie 30HBI 3emim», «Cpensl OOMTAaHUS OPraHU3MOBY,
«Poronepuogusm», «llomymsiuuny», «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH MOMYJSAIMM HH(Y30puu-
Tyenskn», «Ilumessle nenm.



JlaGopaTopHble H IPaKTUHYeCKUE PA0OTHI:

Jlaboparopuas pabora Ne 3. «Mopdonoruueckue OCOOCHHOCTH pPAaCTEHUH W3 Pa3HBIX MECT
oOUTaHUSD».

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYyca.

[TpakTrueckas padota Ne 2. «IToAacuéT MIOTHOCTH MOMYJISAIMA Pa3HBIX BUOB PACTCHUIN.

Tema 4. CooO1mecTBa H IKOJIOTHYECKHE CHCTEMBbI.

Coo0miectBo opranu3mMoB — OuorieHo3. CTpyKTypsl OHMOIlEHO3a: BHJIOBAasi, MPOCTPAHCTBEHHAS,
Tpodudeckas (ruiieBas). Bunbi-nomuaanTel. CBsi3u B OMOIIEHO3E.

Okonoruyeckue cucteMbl (3kocucteMsl). [lonstue 00 »dkocucteMe U OHOreoleHO3e.
OyHKIHOHATBHBIE KOMIOHEHTBI 3KOCHCTEMBI: MPOJYLIEHTBI, KOHCYMEHTHI, peayleHThl. Kpyrosopor
BEIIIECTB U MOTOK SHEPruu B sKocucteme. Tpoduyeckue (MuiieBbie) ypoBHU 3KOCUCTEMBL. [IHieBbie enu
u cetd. OCHOBHBIE MOKAa3aTeNIM HKOCHUCTEMBbI: OuoMacca, MPONYKIUS. ODKOJIOTMYECKUE MHPAMUIbL:
IPOAYKIMH, YUCIECHHOCTH, Onomacchl. CBOMCTBA HKOCUCTEM: YCTOMYMBOCTh, CAMOPETYJISLUS, Pa3BUTHE.
Cyxkueccust.

[IpuposnHble  3KOCHCTEMBI. DKOCHUCTEMBI 03€p U peK. OKOCUCTEMAa XBOMHOIO WM
HIMPOKOJIMCTBEHHOTO JiEca.

AHTpPOIIOTEHHBIE  AKOCHCTEMBI.  ATPO’KOCHCTEMBI.  YpOoskocucteMbl. buonorudeckoe u
X0351ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢akTop ycroiiumBocTH dKocucTeM. CoxpaHeHHEe OHOJOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

Yuenue B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB u cTpykTypa oOuocheps. JXKupoe
BemecTBo U ero ¢QyHknuu. OcoOeHHOCTH OMochepsl Kak TriI00albHON IKOCHCTEMBI. J(MHaMuU4eckoe
paBHOBecHe U oOpaTHast CBsI3b B Orocgepe.

KpyroBopots! BemiecTB 1 OMOreoOXMMHUYECKHE LUKJIIbl JIEMEHTOB (yryiepoja, a30Ta). 30HAIbHOCTh
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouocdepe 3emin. AHTpONOreHHble W3MEHEHUs B Ouocdepe. ['mobanbHbIE
JKOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBanue TpUPOAbl W denmoBedecTBa. CoxpaHeHHE OHOpa3HOOOpa3usi Kak OCHOBA
ycroitunBocTH  Ouocdepsl. OCHOBa palMOHAIBHOTO YIPABICHUS MTPHUPOJHBIMH pEeCypcaMu M UX
UCToNIb30BaHue. J{ocTikeHus: OMOIOTHH U OXpaHa MPUPOIBL.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tercnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuie! u cxemsl: «[lumeBsie nenuy», «buoreHo3: coctaB u CTpykTypay, «IIpupoansie coobiiecTBay,
«lemn mnutaHus», «OKonoruueckas mnupamuga», «buocdepa u  demoBek», «IDKOcHCTEMa
IIMPOKOJIUCTBEHHOTO Jieca», «IDKOCHCTEMA XBOMHOIrO Jieca», «bHOIeHO3 BOAOEMay», «ATPOILEHO3Y,
«IIpuMepHBIE aHTPONOTEHHBIE BO3ICHCTBHS HA TPUPOY», «BaykHENIINe HCTOYHUKH 3arps3HEHUS BO3AyXa
U TPYHTOBBIX BOJ», «[louBa — BakHeilmas cocTaBsitomas ouocdepo», «DakTopsl Ierpagaliy MOYBY,
«[TapHukoBbIi 2P dekT», «DPaKTOphl PaTUOAKTHBHOTO 3arps3HeHus Ouocdepbl», «OOmas CTpyKTypa
o6uocteps», «Pacnpoctpanenue xu3HH B Ouochepe», «O30HOBBIN 3KkpaH Ouocheprr», «Kpyrosopot
yraepojia B 6uocdepen, «KpyroBopor azota B Ipupoe».

O6opynoBanue: Mojenb-anmiukanus «Tunudnele OHOLEHO3BI», TepOapuil  «PacTUTENbHbIE
cooO1ecTBa», Kouleknuu «buoreHos», «BpeauTenn BaXXHEHIIUX CENTbCKOXO3SIMCTBEHHBIX KYIBTYPY,
repOapuy M KOJUIEKIIMM PACTEHUN M KUBOTHBIX, MPUHAJIEKAIINE K Pa3HbIM SKOJOTHYECKUM Tpymnam
onHoro Buna, Kpacnas kuura Poccuiickoit denepannu, n3o0pakeHus OXpaHSEMbIX BHJIOB PAaCTCHUN U
KUBOTHBIX.



[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA ITPOT'PAMMBI 110 BMOJIOI' HA BA30OBOM
YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHUA

Cornacno ®I'OC COO, ycTaHaBIMBarOTCS TPeOOBAaHUS K pe3yJbTaTaM OCBOCHHS 00YUYaIOIMMUCS

MPOrpaMM CpeTHEro 00IIero 00pa3oBaHus: TMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.
JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType NTMUHOCTHBIX pe3yJIbTaTOB OCBOEHHUS NpeameTa «brosnorus» BblIAEIEHbl CIEAYONNe
COCTaBJISIONINE: OCO3HAHUE O0YUAIOIIMMICS POCCUHCKON Tpa¥TaHCKOW HICHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEILHOCTH M CAMOOIIPEICIICHHUIO, HATMYUE MOTHBAIIMH K 00y4eHUI0 OHOJIOTHH,
L[eJICHANIPaBICHHOE Pa3BUTUE BHYTPEHHUX YOEXKJACHUN JIMYHOCTH HAa OCHOBE KJIIOYEBBIX LIEHHOCTEH U
MCTOPUYECKHUX TPAJAULUI Pa3BUTHA OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIINXCS
PYKOBOJICTBOBAaTbCSI B CBOEHM JI€ATEIbHOCTU LEHHOCTHO-CMBICIIOBBIMM YCTAHOBKaMH, NPUCYILIUMHU
cucteMe OHOJOrH4ecKoro oOpa3oBaHUs, HaJMYME SKOJIOTHYECKOTO IPaBOCO3HAHHUSA, CIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIEC IIJIaHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS npeaMeTa «bruoaorus» A0CTUTraloTCs B €IMHCTBE Y4eOHOH u
BOCIIUTATEIbHON JIEATEIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUNCKUMHU COLIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMH, NPUHATHIMH B OOILECTBE MpaBUIAMH U
HOpMaMU TOBEACHUSI M CIOCOOCTBYIOT MpOIleccaM CaMOMO3HAHMSI, CAMOBOCIIMTAHUS U CAMOPa3BUTHS,
pa3BUTHs BHYTPEHHEH NO3UIMM JUYHOCTH, MATPUOTU3MA, YBaKEHUS K 3aKOHY U IIPaBOIOPAJIKY,
YeJI0OBEKY TPYAa U CTapIIeMy TOKOJIEHUIO, B3aUMHOI0 YBaXKEHMUsI, 0EpEKHOT0 OTHOIIEHUSI K KYJIIbTYPHOMY
HacjleAWl0 M TpaJulMsAM MHOrOHalMoOHalIbHOro Hapona Poccuiickonn ®enepanuu, npupoge Hu
OKpY’Karollen cpeze.

JInuHOCTHBIE pE3yJabTaThl OCBOEHHUS ydeOHOro mnpenMera «buosorus» IOMKHBI OTPaXKaTh
TOTOBHOCTh UM CIIOCOOHOCTH OOY4YalOIIUXCSl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEN JTUYHOCTH, CUCTEMOM IEHHOCTHBIX OpPHEHTAIIMH, MO3UTHUBHBIX BHYTPEHHHUX YOEKIECHUH,
COOTBETCTBYIOLINX TPAJAULMOHHBIM IIEHHOCTSM POCCHUICKOro OOINECTBa, pPACHIMPEHHE >KU3HEHHOTO
OTbITAa M OIbITa JIEATEIbHOCTU B IPOLIECCE PEATU3alMHd OCHOBHBIX HAIIpaBJICHWN BOCHUTATEIbHOU
NeSITEIbHOCTH, B TOM YHUCIIE€ B YACTHU:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(OPMHPOBAHHOCTh T'PAXJAHCKONW MO3MIMU OO0YyYaroIlerocsi Kak akTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCUICKOro 0011eCTBa;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABONOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOPUYECKO AESITENFHOCTH MPHU CO3TAHUU YIEOHBIX TPOCKTOB, PEIICHUN
y4eOHBIX ¥ MMO3HABATEIBHBIX 3a/1a4, BHITOJHEHUU OMOJIOTMUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPENENSITh COOCTBEHHYIO MO3UIUIO MO OTHOLIEHHIO K SIBICHUSM COBPEMEHHOMN
J)KU3HU U O0BICHSTE €€;

YMEHHE YYUTHIBATH B CBOUX JCHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS
TOJIEH ¢ pa3HbIMH YOKICHHUSIMH, KYIbTYPHBIMU IICHHOCTSIMHU M COITHAIBHBIM TOJIOKEHHEM;

TFOTOBHOCTb K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMTOJIHEHUS YUEOHBIX, TO3HABATEIbHBIX
U UCCIIEJIOBATEIbCKUX 33/a4, YBAKUTEIHHOIO OTHOIIEHHMS K MHEHHMIO ONIOHEHTOB MpU OOCYKIECHUH
CIIOPHBIX BONPOCOB OMOJIOTMYECKOTO COJICPKAHNUS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKON JIE€ATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMSA:

c(OpPMUPOBAHHOCTH POCCUNCKOM IPaXKAAHCKOM UACHTUYHOCTH, ATPUOTU3MA, YBAXKEHUS K CBOEMY
HapOAy, YyBCTBA OTBETCTBEHHOCTH Iepell POIMHON, TOpIOCTH 3a CBOM Kpai, CBOKO PoauHy, CBOM S3bIK U
KYJbTYpY, MPOILIOE U HACTOSIIIIEE MHOTOHAIIMOHANIbLHOTO Hapoaa Poccuu;



LIECHHOCTHOE OTHOILIECHHWE K MPUPOJHOMY HACIEAUI0 M MaMATHUKAM HPUPOABI, TOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCUUCKHX YUYEHBIX B CTAHOBJICHHE WM PA3BUTHE OHOJIOTHH,
MOHUMAaHUS 3HAYEHUs OWOJIOTUM B MO3HAHUU 3aKOHOB NMPHUPOJBI, B KU3HU UYEIOBEKA U COBPEMEHHOTO
00I11eCTBA;

ujeiHas yOekIEHHOCTh, TOTOBHOCTh K CIYKCHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
Cyns0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HAPOa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOTO ITOBEICHHS;

CIIOCOOHOCTH OIICHMBATh CUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSCHh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJMUTENSM, CO3/IaHUIO0 CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHATUSA LEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUHU C TpaauLIMsAMU Hapoa0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHUE SMOITMOHAIBHOTO BO3ICUCTBUS KUBOM MPUPOIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXXEHHUIO B Pa3HbIX BUJAX HUCKYCCTBA, CTPEMJICHUE MPOSIBISATh KayecTBa
TBOPYECKOH JIMYHOCTH;

5) ¢usnueckoro BocnuTaHus, GOPMUPOBAHHMS KYJIbTYPbI 310POBbSI U IMOLMOHAJIBLHOIO
os1aromostyums:

MOHMMaHWE M pealu3alus 37J0pOBOro M 0e30macHoro obpasza >KU3HU (3I0pOBOE MHUTAHHE,
COONIOZICHNE TUTHEHWYECKHX TMPaBWJI M HOPM, COAlaHCUPOBAHHBIM pEXHUM 3aHATHH M OTABIXA,
perymnsipHasi (u3udecKas aKTUBHOCTH), O€pEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHMUMAaHUE IEHHOCTU MPaBUJI MHIUBUIAYATHHOTO U KOJUIEKTUBHOTO OE€30MacHOTO MOBEICHUS B
CUTYALUSX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE MOCJIEICTBUI U HETIPUATUS BPEIHBIX TPUBBIUEK (YIIOTPEOIICHUSI AITKOT OIS, HAPKOTHKOB,
KYpEHHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYI0TO0HE;

TOTOBHOCTh K AKTHMBHOW JEATEILHOCTH TEXHOJIOTMYECKOW W COIMAJIBHOW HaIpaBJICHHOCTH,
CIIOCOOHOCTH MHUITMUPOBAThH, INIAHUPOBATH U CAMOCTOSATEIHHO BHITIOJIHATH TAKYyIO 1€ TEIILHOCTD;

WHTEpPEC K pas3nuuHbiM cdepam TpodecCHOHATBHONW JEeSATENHHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOpP Oynyiiel mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA TIPOTSHKEHUN BCEH KU3HH;

7) IKOJIOrM4YeCKOr0 BOCIIMTAHMS:

AKOJIOTHUYECKHU IIeTIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY KU3HU HA 3eMJie, OCHOBE
€€ CyIIECTBOBAHUS,

TIOBBIIICHUE YPOBHS KOJOTHYECKON KYJIbTYpPhI: MPUOOPETEHNE OTBITA IJIAHWUPOBAHUS MOCTYITKOB
1 OLICHKH UX BO3MOXHBIX MTOCJIEICTBUN JIJIs1 OKPYXKAIOILEH CPENIbL;

OCO3HaHUE TTI00aTHHOr0 XapaKTepa 3KOJOTHIECKUX MPOOJIeM U ITyTel UX PelIeHus;

CIIOCOOHOCTh WCIOJNB30BaTh MPHOOpETAaeMble MPU WU3YYCHUU OUOJOTUW 3HAHUS U YMEHUS MPH
pelieHnr MpoOsieM, CBSI3aHHBIX C PALMOHAIBHBIM MPUPOJONOIb30BaHUEM (COOIIOIEHUE TIPaBUI



MOBE/ICHUS B MPHUPOJE, HAIMPABICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMaX, OXpaHy BHUOB,
IKocucTeM, Orochepsl);

AKTUBHOE HEIPUATHE JCUCTBUN, NPUHOCAILIMUX BPEA OKPYXKAIOIIEH NMPUPOAHOM CpElNe, YMEHUE
MIPOTHO3UPOBATh HEOJATONPUSTHBIE JKOJIOTUYECKUE MOCIHEACTBUS MPEIIPUHUMAEMbIX NEHCTBUI U
MPeI0TBPALIATh UX;

HAJTMYUE PA3BUTOTO IKOJIOTHYECKOTO MBIIIJICHHS, IKOJIOTUYECKOU KYJIbTYPHI, ONBITA ACSITETLHOCTH
OKOJIOTMYECKON  HAmpaBIIEHHOCTH, YMEHHS  PYKOBOJCTBOBAaThCS WMH B  II03HABATEIBHOM,
KOMMYHHMKATHUBHOM U COIIMAJIbHOM MpakTHUKe, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOW NEATEIbHOCTH
HKOJIOTMUYECKOI HaNpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(hOPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOLIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JAMANIOre KYIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHNUE SI3BIKOBOM M YUTATEIHCKOM KYJIbTYPhI KAK CPEJCTBA B3aUMOICHCTBUS MEKITY
JIOJTbMU ¥ TIO3HAHUST MUPA;

MOHMMaHUE CHelu(pUKKH OUOJIOTMM KaK HayKd, OCO3HaHHi €€ poilu B (GOpMHUPOBAHUU
paIMOHAIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LEJIOCTHOTO MPECTAaBICHUs 00 OKpPYKAIOIIEeM MUPE
KaK O eTMHCTBE MPUPOJIBI, YSIIOBEKA M OOIIECTBA, B TO3HAHUH ITPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUN
po0JIeM COXpaHCHHSI TPHUPOJTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTU OHOJIOTHH JJIsi COBPEMEHHOW HMBUIN3ALUU: 00€CIIedeHHs] HOBOTO
YPOBHSI DPa3BUTUS MEIUIMHBI, CO3JaHHE TEPCHEKTUBHBIX OWOTEXHOJIOTHI, CIIOCOOHBIX pelaTh
pecypcHbIe MPOOIeMBI Pa3BUTHS YEIIOBEYECTBA, MIOMCKA MMyTEH BBIXOJa U3 TJIO0ATBHBIX IKOJIOTHUSCKHUX
npoOiieM W oOecredeHHs IMmepexofa K YCTOMYMBOMY pPa3BHUTHIO, PAIIHOHAIBHOMY HCITOJIb30BAHHIO
MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJNIYUEHWH OHOJIOTHYECKHX 3HAHWM B MENSIX TMOBBIMICHUS 0O0IIei
KYJIBTYPBI, €CTECTBEHHO-HAYYHON IPAMOTHOCTH, KaK COCTABHOM 4acTH (DYHKIIMOHAILHOW IPaMOTHOCTH
oOy4Jaroruxcsi, opMUPYEMOii IPU U3YIECHUU OMOJIOTHH;

MMOHMMAaHKE CYITHOCTH METOJIOB MMO3HAHUS, HCIIOIh3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
WCIONIb30BaTh TMOJy4daeMble 3HAHHS Ui aHAIW3a U OOBSICHEHUS SBJICHHHM OKPYKAIOIIEro MUpa M
MPOUCXOJSIINX B HEM M3MEHEHUH, YMEHHE JellaTh OOOCHOBAaHHBIC 3aKIFOUCHUS HA OCHOBE HAYIHBIX
(haKTOB ¥ MMCIOIIUXCS JIAHHBIX C IEIBIO MOJIYUYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIHHO HCIOIh30BaTh OMOJOTUYECKHE 3HAHUS IS pElIeHUs mpodiieM B
pEaTbHBIX KU3HEHHBIX CUTYAITUSX;

OCO3HAaHWE IIEHHOCTH HAYYHOH JEATCIBHOCTH, TOTOBHOCTh OCYIICCTBIIATH IPOCKTHYIO |
HCCIICIOBATEILCKYIO ACSITSIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY 0Opa30BaHUIO U CaMOOOPa30BaHUIO, K AKTHBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C JKU3HEHHBIMU MOTPEOHOCTSIMH.

METANPEJMETHBIE PE3YJIbTATHI

MeTanpeMeTHbBIE pe3yIbTaThl OCBOSHUS YIEOHOTO TipeMeTa «BHONIOTHs» BKITIOYAIOT: 3HAYUMBIC
st GOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYYAIONIUXCS MEKIUCIHUIUIMHAPHBIE (MEXIIPEIMETHBIE)
OOIIIeHAYYHBIE TOHSATHUS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHON KapTUHBI MUpPA U CIENU(UKY METOI0B
MO3HAHUS, UCTIONIB3YEMbIX B €CTECTBEHHBIX HayKax (BEHIECTBO, SHEPTUSs, SBIEHUE, MIPOIECC, CHCTEMA,
Hay4yHBIH (akT, MPUHLHUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, HCCIEIOBaHUE, HaOIIO/IEHNE,
U3MEpEeHUe, DSKCIEpUMEHT U JpYTux), YHHUBEpcajbHble YyueOHble JeWcTBUS (ITO3HABATENbHBIE,
KOMMYHHKATHBHBIC, PErYJISITHBHBIC), oOecnednBaromnye GopMupoBanue GpyHKIIMOHATILHON IPaMOTHOCTH
U COIMAILHOW KOMIIETEHIIMU OOYYaroluXcsi, CIIOCOOHOCTh OOYYArOMIMXCSl MCIOJIB30BaTh OCBOCHHBIC



MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUS U YHUBEpcajbHble Yy4yeOHble JEHCTBUS B
ITI03HABATEJIBHON U COLIMAIBHOW ITPAKTHKE.

MertamnpeaMeTHbIe pe3yiIbTaThl OCBOCHHS IPOTPaMMBI CPEJHETo OOIIEro 00pa3oBaHMS JOJKHBI
OTpaXkaTh:

OBiajeHne YHMBEPCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JJOrHYecKHeE IeHCTBHS:

CaMOCTOSITENTLHO (POPMYJIMPOBATH U aKTyaIHM3UPOBATh MPOOIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;

WCIOJIb30BaTh NPU OCBOEGHUU 3HAHUI MNPUEMBI JIOTMYECKOTO MBIIUICHUS (aHaiau3a, CHUHTE3a,
CpaBHEHUs, KiIaccupUKaIMU, 0000IICHHS ), pACKPBIBATh CMBICII OMOJIOTUYECKUX MOHATUH (BBIICIATH UX
XapaKTepHbIC IPU3HAKHU, YCTAHABIUBATH CBS3U C IPYTHMH MTOHSATHSIMH ),

OTIPENIeNIATh LENN ACATENIbHOCTH, 337aBas MapaMeTpbl U KPUTEPHH UX JIOCTUIKECHHUS, COOTHOCHUTH
PE3yNbTaThI JEATEIILHOCTH C TOCTABICHHBIMU LEIISIMH;

UCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SBJICHHM KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTHUBHBIC, JCIYKTUBHBIC, MO AHAJIOTHUH), BBISBIIATH
3aKOHOMEPHOCTH U TPOTHUBOPEYHS B PACCMATPUBACMBIX SIBICHUSX, (OPMYJIHUPOBATH BBIBOIBI H
3aKJIIOUEHUS;

MPUMEHITh CXEMHO-MOJICNIbHbIE CpPEICTBA [UIsl MPEJICTaBICHHUS CYLIECTBEHHBIX CBS3€H U
OTHOIICHWHA B W3y4aeMbIX OWOJOTHYECKHX OOBEKTaX, a TaKKe INPOTUBOPEUYHMH pPa3HOTO poOJa,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabarhiBaTh IMJIAaH pelIeHUS MPOoOJeMbl ¢ Y4E€TOM aHallM3a HMMEIOIIUXCS MaTepUAIbHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCHUTBH KOPPEKTHUBBI B JCSITEIHHOCTD, OIIEHUBATH COOTBETCTBUE PE3YIHTATOB LIEJISAM, OIICHUBAThH
PYICKH TTOCIIEICTBUH IS TETFHOCTH;

KOOpIUHUPOBATh M  BBIOJHATH pabOTy B  YCIOBUSX pEATbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCIE0BATENBLCKHE TEHCTBUS:

BNIAJIETh HAaBBIKAMHU y4eOHO-MCCIENOBATENLCKOM UM TPOEKTHOM JEeATENbHOCTH, HaBBIKaMU
paspelnieHus mpoodieM, CiocOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITETIbHOMY MTOMCKY METOOB PELICHHS
MPAKTUYECKUX 3aJ1a4, IPUMEHCHHUIO Pa3IMYHbBIX METOJIOB ITO3HAHUS;

WCTOJNB30BATh PA3IMYHBIE BHIBl JESATEIBHOCTH 110 TIOXYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIpETAINH, TPeoOpa3oBaHUIO U MPUMEHEHUIO B YYEOHBIX CUTYaIUsAX, B TOM YHCIE MPH CO3TaHUN
y4eOHBIX M COITMAIBHBIX TPOEKTOB;

(¢hopMHUpOBAaTh HAYYHBIH THIT MBIIIICHUS, BJIQJIETh HAYYHOH TEPMHUHOJIOTHEH, KITFOUEBBIMHU
TMOHATHSIMH B METOJIaMU;

CTaBUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEIbHON AEITEIHHOCTH U KU3HEHHBIX
CUTYaIUsX;

BBISBJISATH MTPUYMHHO-CJICICTBEHHBIC CBSA3HM M aKTyaJU3WPOBATh 3ajady, BBIIIBUTATh THIOTE3Y €€
peleHus, HaXOIUTh apryMEHTHI IS JO0Ka3aTeNbCTBA CBOMX YTBEPIXKICHWH, 3a1aBaTh HapaMeTpbl H
KPUTEPUU PEIICHUS;

aHAIIM3UPOBATh MOTYYCHHBIE B XOJI€ PEIICHHs 3a/ladll PE3yNbTaThl, KPUTHUYECKH OIICHUBATHh WX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh 1IE€JICHANPABICHHBIM IOMCK IEpeHOoca CpPEACTB U CIHOCOOOB JecTBUS B
poecCHOHABHYIO CPey;

YMETb MEPEHOCUTH 3HAHUS B MTO3HABATENIbHYIO U MPAKTUUYECKYIO 00JIaCTH KU3HEACSITENIbHOCTH;



YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIC MJICH, TPEAJIaraTh OPUTHHAIBHBIEC TIOAXObI U PEIICHHS, CTABUTH MPOOIEMBI U
3aJ1a4M, JOMYCKAIOLIUE aAJIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(POpManuu (TEKCTe y4eOHOro MmocoOus, Hay4HO-
MOMYJISIPHOM TUTEeparype, OMOIOTHUECKUX CIOBApAX M CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX, B
WuTepHere), aHanM3upoBaTh WHGOPMAIMIO PA3IMYHBIX BUAOB M (OPM NPEACTABICHUS, KPUTUUECKU
OLICHUBATD €€ JTOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

(bopMyIHpOBAaTh 3aMIPOCHI U MPUMEHATH Pa3IMUHbIE METOIbI IIPU MOUCKE U 0TOOpE OMOIOrHYeCcKOi
nH(popManur, HEOOXOAMMOH JIJIsl BBITIOTHEHHS YI€OHBIX 3a71a4;

npuoOpeTaTh  ONBIT  HCHOJB30BAaHUA  MH(POPMAIUOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHIA,
COBEpPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIB30BAHMS PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMATIBHYIO (hOpPMY IpPEACTaBICHUS OMOJIOTHYEeCKON HMH(OpMaluu
(cxemsl, rpaduKu, TMAarpaMMBbl, TaOJIHIIBI, PUCYHKH U JAPYroe);

WCIIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEJICTBA MPHU paboTe ¢ OMOIOrHIecKoi nHpOpMaIuei:
MPUMEHSITh XUMUYECKUE, PU3NYECKUE U MAaTEMaTHUECKUEe 3HAKU U CUMBOIIBI, OpMYIIbl, a0OpeBUatTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIISTHOCTH;

BJIQJICTh HAaBBIKAMH PACIIO3HABAaHMS W 3AIIUTH MHPOpPMALWHU, WH(POPMAIIMOHHON 0€30macHOCTH
JIUYHOCTH.

OBiajeHne YHMBePCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMMU:

1) oomenne:

OCYILECTBISATh KOMMYHHKAIIUU BO BcCeX c(epax >KU3HM, aKTUBHO y4acTBOBATh B JUAJIOTE WIIU
JTUCKYCCHUU TI0 CYILIECTBY OOCYyXJaeMol TeMbl (YMEHHE 3aJaBaTh BONPOCHI, BBICKA3bIBaTh CYXKICHUS
OTHOCHUTEJILHO BBINOJHEHHUS NpEJIaraéMoM 3a/1auM, YYUTIBaTh HHTEPECH! U COTJIACOBAHHOCTD MO3UIUM
IPYTUX YYaCTHUKOB JIMAJIora UiU IUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpEeACTBAa OOIIEHMs, NMOHMMAaTh 3HAUYEHHWE COIUAIBbHBIX 3HAKOB,
MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYyallud, yMETb CMsSIr4aThb KOH(JIMKTBI M BECTH
IIEPETOBOPBI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMHU OOIIEHHsS W B3aUMOJCHCTBUSA, MOHUMATh HAMEPEHHs JPYTUX
JOJIeH, MPOSIBIATH YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY U B KOPPEKTHOH (hopMe popMyIrpoBaTh
CBOM BO3PaXKECHMUS;

Pa3BEPHYTO M JJIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SA3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMaHAHON U UHIMBUYyadIbHOU pabOThl IPU PEIIEHUN
OMOJOrMYecKord MpoOsieMbl, OOOCHOBBIBATH HEOOXOJMMOCTh TNPUMEHEHHUS TPYIIOBBIX (opm
B3aMMOJICHCTBHS IIPU PELIeHUN y4eOHO! 3a1aui;

BbIOMpPAaTh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBMHA € Y4YETOM OOIIMX MHTEPECOB H
BO3MOXKHOCTEH KakJ10TO YJieHa KOJUIEKTHBA;

MIPUHUMATB 11eJI COBMECTHOM JI€ITE€IbHOCTH, OPTaHU30BBIBATh M KOOPIUHUPOBATH JEHCTBUS MO €€
JOCTUKEHHUIO: COCTABJIATH IUIAH JIEHUCTBUM, paclpeAciaTbh pOJIM C YYETOM MHEHMH Y4YacTHHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM paboThI;

OILICHMBATh KauyeCTBO CBOET0 BKJIaJa M Ka)XJOr0 y4aCTHHKAa KOMaHIbl B OOHIMM pe3ynbTar Io
pa3pabOTaHHBIM KPUTEPHSIM;

IpeajgaraTb HOBBIE IPOEKTHI, OLEHUBAaTh MJEU C NO3ULUM HOBU3HBI, OPUTMHAIBHOCTH,
IIPAaKTUYECKONU 3HAaYUMOCTH;



OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE IOBEICHHUE B PA3IMYHBIX CUTYalHsX, MPOSBIATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

OBJjajieHHe YHUBEPCAJIbHBIMY PEryJsiTHBHBIMU J1€CTBUAMM:

1) camoopraHu3anus:

MCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JUISl BBISIBICHUS MPOOJIEM M UX PELICHHs B )KU3HEHHBIX U
y4eOHBIX CUTYalUsX;

BBIOMPAaTh HA OCHOBE OMOJIOTMYECKMX 3HAHUN LIEJEBBIE W CMBICIOBBIC YCTAaHOBKHM B CBOHMX
JNEUCTBUAX M MOCTYNKaX I10 OTHOLICHHWIO K JKMBOW NPHUPOAE, CBOEMY 3J0POBBIO M 3/10POBBIO
OKPYKAIOILUX;

CaMOCTOSITEJILHO OCYILLECTBIISITh I03HABATEIbHYIO IEATEIbHOCTD, BBISBIIATH IPOOJIEMBI, CTABUThH U
(dbopMynHpoBaTH COOCTBEHHBIE 337]a4l B 00PA30BATEIbHON NEATETLHOCTH U )KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITENIFHO COCTaBJIATh IUJIaH pEIIeHUs MNpoOJIeMbl € YYETOM HMMEIOIIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIMOUTEHUII;

JaBaTh OIIEHKY HOBBIM CUTYaIIUSIM;

paciupsaTh paMKHU y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX NMPEANOYTEHUH;

JIeNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (DOPMUPOBAHHIO U TPOSIBIICHHUIO IMPOKOM SPYAULIMHU B PA3HBIX 00JIACTSIX 3HAHUH,
MMOCTOSTHHO IMOBBIMIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBIH YPOBCHbB.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYalUsM, BHOCHTb KOPPEKTHBbI B JI€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJIa/IETh HaBbIKAMM IO3HABATEJIbHON peQUIEKCMM KaK OCO3HAHMS COBEpIIAEMbIX ACUCTBUNA U
MBICITUTENBHBIX TMPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUH, HCIIOJIB30BAaTh MPHEMBI pedIeKCUu s
OLICHKH CUTYyalluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MIPUHUMATH PEIICHHS TI0 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATU3€ PE3YJIHTATOB JIEATEIHHOCTH;

3) npuHsATHE CeOsI U APYTruX:

MPUHUMATD ce0sl, MOHMUMas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JIEITEILHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMINOKU;

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIUH JIPYTOr0 YeIOBEKa.

HNPEIMETHBIE PE3YJIbTATHBI

[IpenMetHbie pe3ynbTaThl ocBoeHuss mporpamMmmbl COO mo Ouonoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crienupuyeckue as yueOHoro npeaMmera «buonorus» HaydHble 3HAHUSI, YMEHHS U CIIOCOOBI
NEHCTBUI 1O OCBOEHUIO, HHTEpIpPETallid W NpeoOpa3OBaHUIO 3HAHWM, BUIBI JEATEIBHOCTH IO
MOJIYYEHUIO HOBOTO 3HAHUSA M MPUMEHEHHWIO 3HAHWW B Pa3lUYHBIX YYEOHBIX CHTyalHsIX, a TakKe B
peaNbHBIX )KU3HEHHBIX CUTYAIUsX, CBS3aHHBIX C OHWojorueil. B mporpamme mpeaMeTHbIE pe3yibTaThl
MIpe/ICTaBJICHbI 10 TOJjaM 00yUYeHUSI.

[IpenMeTrHble pe3ynbTaThl OCBOEHHS y4yeOHoro mpenmera «buosnorus» 6 10 knacce NOIKHBI
OTpaxaTh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE M PO OMOJIOTHH B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (QOPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyYyHOW KapTHMHbBl MHpa U HAy4YHOTO
MHUPOBO33PEHHUSA, O BKIAJE€ POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YHKIIMOHATBLHOW TPaMOTHOCTH Y€JIOBEKa ISl PEIICHUS KU3HEHHBIX 3a71a4;



YMEHHE pacCKphIBaTh coOAepk aHHe OWOJIOTMYECKUX TEPMUHOB M TMOHSATHH: >KHU3Hb, KIIETKa,
opranusM, MeTaboiau3M (OOMEH BEIIECTB W IpPEBpAIlEHHUE PHEPTUHU), TOMEOCTa3 (caMOoperyisuus),
YpOBHEBasi OpraHU3allusl *KUBBIX CHUCTEM, CAMOBOCIIPOM3BEICHHUE (PENPOAYKLHSA), HACIEICTBEHHOCTD,
M3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHHE U3Jiaratb OMOJIOrHYecKre TeOpUH (KIETOUYHas, XpPOMOCOMHAasl, MyTal[MOHHAs, LIEHTpaJIbHas
JorMa MOJIEKYIsIpHO# Omonorun), 3akoHbl (I. Mennens, T. Moprana, H. . BaBunosa) u yuenus (o
[EHTpaX MHOT000pasusi U NPOMCXOXKACHUS KyIbTypHbIX pactenuit H. U. BaBuioBa), ompenenstsb
IPaHUIBl UX IPUMEHUMOCTH K KHUBBIM CUCTEMAaM;

yYMEHHE BJIaJIeTh METOJJaMU HAyYHOTO MO3HAHHS B OMOJIOTHHU: HAOJIOJIEHNE U OMHCAHHUE >KHUBBIX
CHCTEM, IIPOLECCOB U SIBICHUH, OpraHM3alUsi M IPOBEACHHE OWOJOTHYECKOTO JSKCIEPUMEHTA,
BBIJIBUKCHUE TUIIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEX]y HCCIICAYEMBIMH BEIMYMHAMH, OOBSICHEHHE
MOJIYYEHHBIX PE3yJbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX MOHSTUN, TEOPHH M 3aKOHOB, yMEHHUE JAeNaTh
BBIBOJIbI HA OCHOBAHUU MOJyYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBbIE IPU3HAKKM BHUPYCOB, KJIETOK IPOKAPUOT M HYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH IIPOLECCOB: OOMEHa BELIECTB U
MpEeBpalleHUs] SHEPrud B KJIETKe, (OTOCHHTE3a, IJIACTUYECKOTO U DJHEprerudeckoro oOMeHa,
XEMOCHUHTE3a, MMHTO03a, MeH03a, OIUIOJAOTBOPEHUS, PA3MHOXXEHHUS, WHIUBUIYaTbHOTO pPa3BUTHUS
opranusma (OHTOTEHE3);

YMEHHE NIPUMEHSTh MOJyYEHHbIE 3HaHUS )11 00BCHEHUS! OMOJIOIMUECKUX MPOIIECCOB U SIBJICHUM,
JUIS TIPUHSTHS MPAKTUYECKUX PEIICHH B MOBCEIHEBHOW JKU3HU C IEJbI0 o0ecreueHus: 0e30macHOCTH
CBOETO 3JI0POBbSI U 3/I0pPOBbS OKPYXAIOMIMX JIOACH, COOMIOACHHUS HOPM TIPaMOTHOTO IMOBEACHUS B
OKpYJKarole TMPUPOJHON cpene, TOHUMaHWE HEOOXOJUMOCTH HCIOJIB30BAaHUS  JOCTHIKEHUMN
COBPEMEHHOM OMOJIOTUU ¥ OMOTEXHOJIOTUH /1711 palliOHAILHOTO MPUPOIOIIOJIb30BAHMS;

YMEHHUE pelIaTh 3JIeMEHTapHble T€HEeTHUECKUE 33/1a4l Ha MOHO- U AUTHOPHJIHOE CKpEIMBaHHE,
CLIETIJIEHHOE HACJIeZIOBAaHUE, COCTABJIATh CXEMbl MOHOTMOPUIHOIO CKpPEIIMBAHUS AJS TNpEACKa3aHus
HaCJIeJOBaHUs MPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH J1a0OpaTOpPHBIE U MpaKTUYECKUEe paboThl, COOMIOAATh MpaBwiia Ipu padoTe ¢
y4eOHBIM U JIAOOPAaTOPHBIM 000PYAOBAHUEM;

YMEHHE KpPUTHYECKH OLEHMBATb UM MHTEPIPETUPOBaTh HH(POPMAIMIO OHOJIOrHMYECKOTrO
COJIepKaHusl, BKIIOYAIOIIYIO [ICEBJOHAYYHbIE 3HAHUS U3 PA3IUYHBIX HCTOYHUKOB (CpEICTBAa MaccOBOM
nH(pOpMallUY, Hay4YHO-TIONMYJSPHbIE MaTepHallbl), STUYECKUE ACIIEKTHl COBPEMEHHBIX HCCIIEJOBAHUN B
OuosIoruu, MeANLIMHE, OMOTEXHOJIOTHH;

yYMEHHE CO37[aBaTh COOCTBEHHBIE MICHhbMEHHBIE M YCTHBIE COOOIIEHUs, 0000IIasi OMOIOTUYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX HCTOUHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATHHHBIN anmapaT OuoJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOEHHS y4deOHoro mpenmera «buosnorus» 6 11 kKnacce NOIKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (QOPMHUpPOBAaHUU COBPEMEHHOH €CTECTBEHHO-HAyYyHOW KapTHMHbBI MHpa U HAy4YHOTO
MHUPOBO33PEHHUS, O BKJIAJ€ POCCUHCKHUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(GYHKIIMOHATIBHON IPAMOTHOCTH YeJIOBEKA ISl PEIICHUs )KU3HEHHBIX 33/1a4;

YMEHHUE paCKpbhIBaTh COJEp)KaHUE OHOJOTMYECKUX TEPMHUHOB W TOHSATHM: BHJ, MOMYJISINA,
reHO(OH/I, PBOJIOIMS, JBWXKYIIUE CHIBI ((aKTOPBI) IBOJIIOIMHU, TPUCIIOCOOJIEHHOCTh OPTaHU3MOB,
BHUJI000pa30BaHKe, SKOJIOTHUECKHUE (PaKTOPhI, IKOCUCTEMA, TPOAYIIEHThI, KOHCYMEHTBI, PEIYLICHTHI, LIEMTH
MUTaHMS, SKOJIOTHYeCcKas MupamMuia, buoreoreHos, onocdepa;

yMEHHUE u3jaraTb OWOJIOTHYECKUE Teopuu (dBoJronoHHas Teopus Y. JlapBuHa, CHHTETHUYECKas
TEOpHS SBOJIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoapiieBoro cxoactBa K. M. bapa, uepenoBanust



TJIABHBIX HamnpaBlieHui u myteit sBomonnn A. H. CeBeprioa, yuenust o 6uocdepe B. U. Bepraackoro),
OTIPEACIISATH TPAHUIIBI UX TPUMEHIUMOCTH K )KHBBIM CHCTEMaM;

YMEHHUE BJIJIETh METOJaMH HAayYHOTO MO3HAHMUSA B OMOJIOTHH: HAOJIOJCHUE U ONHCAHHE JKUBBIX
CUCTEM, IIPOLIECCOB M SIBJICHMI, OpraHu3alus U TNpPOBEICHHE OHOJOTUYECKOTO SKCIEPUMEHTA,
BBIIBIDKEHUE THIIOTE3bI, BBIIBICHUE 3aBUCHMOCTH MEXIY HCCIENyeMbIMU BEITUYMHAMHU, OOBSICHEHUE
MOJyYCHHBIX PE3YJIbTAaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPHH W 3aKOHOB, YMEHHE JAEJaTb
BBIBOJIbl HA OCHOBAHMHU MOJTYYECHHBIX PE3yJIbTaTOB;

YMEHHE BBIICISATh CYHIECTBEHHBIC IPU3HAKH CTPOCHUS OWOJIOTMYECKUX OOBEKTOB: BHIIOB,
MOMYJISILIUM, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOr€OIEHO30B U IKOCHUCTEM, OCOOEHHOCTH
NPOIIECCOB:  HACJIEACTBEHHOW  HM3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,  BUA000pa3oBaHUS,
MPUCTIOCOOJICHHOCTH OPraHW3MOB, JEHCTBHS JKOJIOTMYECKMX (DaKTOpPOB Ha OpraHM3MBI, IEpeHoca
BEUIECTB M TMOTOKAa JHEPrHH B IKOCHCTEMaxX, AHTPOIOTCHHBIX W3MEHEHUH B SKOCHUCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUECKUX IIUKIOB B Onocdepe;

YMEHHUE TIPUMEHSTh MOJTyYCHHBIC 3HAaHUS ISl OOBSICHEHUSI OMOJIIOTHYECKHX TPOIIECCOB U SIBICHUH,
IUTSL IPUHATHS TIPAKTHYECKUX PEIICHUH B MOBCEJHEBHOM JKM3HU C LEJIBI0 OOecredyeHus: 0e30MacHOCTH
CBOETO 3J0POBbSI U 3/I0POBbS OKPYXAIOMIMX JIOACH, COOMIOACHHUS HOPM TIPaMOTHOTO TMOBEACHUS B
OKpYy)XawlIlled NpUPOIHON cpene, MOHUMaHUE HEOOXOAMMOCTH HCIIOJIB30BAaHUS  JTOCTHXKEHUM
COBPEMEHHOI OMOJIOTUY JIJIsl pAIIMOHAIBHOTO TIPUPOIOTIONH30BAHUS;

YMEHHUE pemaTh 3JIeMEHTapHbIe OMOJIOTHYECKUE 3a7aul, COCTABIISATh CXEMBI TIEPEHOCA BEIIECTB U
SHEPTUH B dKocHcTeMax (I[enu MUTaHus);

YMEHHE BBHIMOTHATH 1TaOOpaTOpHbIE U MpaKkTUYeckue paboThl, COOMI0AaTh MpaBuia mpu padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W HMHTEPIPETUPOBATh HHGOPMAIHMIO  OHOIOTHYECKOTO
COJIep KaHusl, BKJIFOUAIOIIYIO TICEB/IOHAyUHbIE 3HAHUS M3 Pa3IMYHBIX HCTOYHHMKOB (CpeACTBAa MacCOBOU
uH(pOpMallUK, HAay4YHO-TIONMYJSpPHBIE MaTepuaibl), paccCMaTpUBaTh TJIOOATBHBIE JKOJIOTUYECKUE
po0GJIEMbI COBPEMEHHOCTH, OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHHUE CO03/1aBaTh COOCTBEHHbBIE MTUCHMEHHBIE U YCTHBIE COOOIICHUS, 0000111ast OMOIOTHYECKYIO
MH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCTOJIh30BaTh MOHATHITHBIN anmapaT OUOIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
n/ KoHTpoJbHbIe IIpakTHYeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
I padoTshI padoTshI
bubnunoreka LIOK
1 bronorus Ka fayka 2 05 https://m.edsoo.ru/7f41¢292
2 JKuBble cucTeMbl M X OpraHu3anus 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
3 XHWMHMYECKUH COCTAB U CTPOEHUE 8 1 Bbu6moreka [JOK
KJIETKH https://m.edsoo.ru/7f41¢292
4 KuzHenesTenbHOCTb KIETKU 6 Bubmmorexa HOK
https://m.edsoo.ru/7f41¢292
5 Pa3sMHOXEHHE 1 MUHAUBUAYATIBHOE 5 1 bubmuoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
5 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 3 95 bubmuoreka [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢c292
8 PesepBHOe Bpems 1 Bubmmorexa HOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 0 5

[TPOI'PAMME
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11 KJIACC

Ne KoumnuectBo yacos
HaumeHoBaHue pa3jiesioB u JaekTpoHHbIe (HU(pPOBbHIE)
n/ KoHTpoJibHbIE IIpakTH4eckue
TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
1 padoThI padoThI
1 DBOJIIOIIMOHHAST OUOIOTHS 9 1 bubmmorexa LIOK
t https://m.edsoo.ru/7f41cc74
2 Bo3HukHOBEHUE U pa3BUTHE 9 05 bubnnoreka [JOK
KU3HU Ha 3emiie ' https://m.edsoo.ru/7f41cc74
Opranu3Mel ¥ OKpy>Karomias bubnuorexa [JOK
3 5 1
cpena https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa 9 bu6mmoreka [IOK
IKOJIOTHYECKUE CHCTEMbI https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bubmmorexa LIOK
P P https://m.edsoo.ru/7f41cc74
OBUIIEE KOJIMYECTBO YACOB 34 0 95
1O ITPOIT'PAMME '
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. O6mas ouomnorus, 10 knace/ Cupornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O6uiectBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «/[PODAY;

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

VY4yeOHUKH.

OI'NC «Mos mxkomaa» (https://myschool.edu.ru/)

bubnuroreka L{OK https://m.edsoo0.ru/863

caurte «EI[I/IHOG COACPIKaHNC 06IIIGFO 06pa3OBaHI/I5D)

Co6opuuku «Peury OI'D», «Pemry EI'D».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

oubmoteka I{OK


https://myschool.edu.ru/
https://m.edsoo.ru/863df188




