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HOACHUTEJIBHAA 3AIINCKA

[Tpu pazpaboTke mporpaMMBbI 0 OHOJIOTHH TEOPETHUSCKYIO OCHOBY UTSI ONIPEACTICHHUS TI0IX0/I0B
K (opMUpPOBAHUIO COJIepKaHUs yIeOHOTO TIpeaMeTa « BHOJIOTHS COCTaBUIIN: KOHIICTITyaIbHbIC
nosoxenus PI'OC COO o B3anM000YCIOBICHHOCTH LIETIEH, COJIEPIKAHMS, PE3YIbTATOB
oOydeHus U TpeOOBAHMIA K YPOBHIO MTOJATOTOBKH BHIITYCKHUKOB, ITOJIOKEHUS 00 OOITUX TENSIX U
MIPUHIIUITAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO 00IIero
obpazoBanus B Poccuiickoit denepainnn, a Takke MOJ0KEHUS 0 crenuduke Ouoaoruu, e
3HAYCHUU B TIO3HAHHUH KUBOW MPUPOIBI M 00CCIICUCHUH CYIECTBOBAHUS YEJIOBEUECKOTO
obmectBa. CoryiacHO Ha3BaHHBIM TIOJIOKEHUSM, OIPEICIICHBI OCHOBHBIC (DYHKITUU TIPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o 6monoruu Ja€T MpecTaBlIeHUE O TeIAX, 00 00MIel cTpaTernu 00yJYeHus,
BOCITUTAHUS M Pa3BUTHUS OOYUAIONINXCS CPEJICTBAMHU yaeOHOTO TIpeaMeTa «bromorusiy,
oTpeieIiIeT 00s3aTeIbHOe IPEIMETHOE COJIEPIKaHUE, €T0 CTPYKTYPY, pacipeesieHue 1o
paszenaM U TeMaM, pEKOMEHIyeMYIO TTOCIIe0BAaTeIbHOCTh U3YdEHHUST Y4eOHOTO MaTepHaa ¢
y4€TOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, IOTHKH 00pa30BaTEIbHOTO Mpoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJarONuXCsl.

B nporpamme 1o Onosioruu Takxke YUUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMEeTHBIM U MPEIMETHBIM pe3yibTaTaM 00yueHus: B GOpMHUPOBAHUH OCHOBHBIX BUJIOB
yueOHO-TI03HaBATEIbHON AESITETbHOCTH/YUeOHBIX NeHCTBUN 00yUaIOUIXCs 10 OCBOCHUIO
coJiep>KaHus OMOJIOrN4ecKoro oopa3oBaHus.

B nporpamme no 6uosorun (10—11 kimaccel, 6a30BbIi YPOBEHB) peaTu30BaH MPUHIIUIT
MIPEEeMCTBEHHOCTH B U3y4eHUH OMOJIOTHH, OJaroaaps 4eMy B Heil mpocMaTpuBaeTCs
HAIpPaBJIEHHOCTh HA Pa3BUTHUE 3HAHU, CBA3aHHBIX ¢ ((OPMUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IEHHOCTHBIX OPUEHTAIIMNA JTUYHOCTH, SIKOJIOTUYECKOTO MBIIILIICHUS,
MIpPEJICTaBJICHH O 3J0POBOM 00pa3e KU3HH U OepeKHbIM OTHOIICHUEM K OKpY)Karolen
npupoaHoi cpeze. [loaromy Hapsiay ¢ u3ydyeHHeM OO0IIeOMOIOTUYECKUX TEOPUH, a TaKKe
3HAHWI O CTPOCHUU JKUBBIX CUCTEM Pa3HOTO PaHTra M CYIIHOCTH OCHOBHBIX MIPOTEKAIONINX B HUX
MPOLIECCOB B MPOTpaMMe 1Mo OUOJIOTUH YIEIEHO BHUMAHUE HCIIOIb30BAHHUIO MTOTYIEHHBIX
3HAHWI B TOBCETHEBHOM JKU3HHU IS PEIICHUS MPHUKIAIHBIX 3a7a4, B TOM YHCIe: MPOo(QUIaKTUKA
HACJIEJICTBEHHBIX 3a00JI€BaHUN UeI0BEKa, MEIUKO-TEHETUIECKOTO KOHCYTbTHPOBAHUS,
000CHOBaHHUS HKOJIOTHUYECKH 1EI1eCO00pa3HOro MOBEICHUS B OKpYKAIoIlel MPUPOIHOI cpere,
aHallM3a BIUSHUS XO3SIMCTBEHHON IeATEIHbHOCTH YeIOBEeKa Ha COCTOSIHUE MIPUPOIHBIX U
MCKYCCTBEHHBIX 9KOCHUCTEM. Y CHJICHHE BHUMAHUS K IPUKIIATHOM HAIIPaBICHHOCTH Y4€OHOTO

npeamMeTa «buonorus» MMPOAUKTOBAHO HCO6XO,Z[I/IMOCTBIO obecneueHust yCJIOBI/Iﬁ AJIs1 pCIICHU A



OJIHOM M3 aKTYaIbHBIX 32/1a4 MKOJHHOTO OMOJIOTHYECKOT0 00pa30BaHus, KOTOPAsl MPEAoaraet
(dhopMupoBaHKE Y 00YJAIOIINXCS CIIOCOOHOCTH aJalTHPOBATHCS K U3MEHEHUSM JTUHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpeqHero ooiiero o0pazoBaHus 3aHUMAaeT BakHOe MecTo. OHa
obecnieunBaet (popMHUpPOBaHKE Y O0YIAFOIIUXCS MPEICTABICHUN O HAYYHOW KapTHHE MUPAa,
paciupsieT ¥ 00001aeT 3HaHUS O KUBOU MPHUPOJIC, €€ OTIIMYUTEIILHBIX IPU3HAKAX — YPOBHEBOM
OpTraHMU3aIUK | YBOJIIOIHUH, CO3AaET YCIIOBHS JUIS: IIO3HAHUS 3aKOHOB YKHBOU TTPHPOIBI,
dhopmupoBanus GyHKIIMOHATBHON TPaMOTHOCTH, HABBIKOB 37J0POBOTO M 0€30MacHOro 00pasa
KU3HH, IKOJIOTUICCKOTO MBIIIJICHUS, IEHHOCTHOTO OTHOIIICHUS K )KHBOW MIPHPOJIC U YETIOBEKY.
Bonpiioe 3HaueHre OMOJIOTHS IMEET TaKXKe JUTSl PEIICHUS BOCITUTATEIILHBIX M PA3BHBAIOIIHX
3a/1a4u cpeHero o0miero oopasoBaHus, conuanuzanun odydaromuxcs. M3ydenne ouonoruu
obecrnieunBaeT ycaoBUs i (GOPMHUPOBAHMS HHTEIUICKTYATbHBIX, KOMMYHUKAITMOHHBIX H
WH()OPMAIMOHHBIX HABBIKOB, 3CTETUIECKOM KYJIBTYPHI, CIIOCOOCTBYET HHTETPAITUU
OHMOJIOTUYECKHUX 3HAHUH C MMPEICTABICHUSIMH U3 JIPYTUX YUSOHBIX MPEAMETOB, B YACTHOCTH,
¢dbusuku, XuMuu 1 reorpadun. Ha3zBaHHBIE MOIOKESHHS O TIPEeTHA3HAYCHUH YISOHOTO MpeMeTa
«buonorus» cocTaBUIM OCHOBY JUIsl ONIPEIEIeHHS TOAX010B K OTOOPY U CTPYKTYPHUPOBAHUIO
€ro CoJiepKaHusl, MPEACTaBIEHHOTO B MPOrpaMMe Mo OMOJIOTHH.

OT60p coaepxanus yueOHOTO TIpeameTa «bromorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3ULUHI KyJIbTYpOCOOOPA3HOTO MOIX0Aa, B COOTBETCTBUU C KOTOPHIM 00yJaroImuecs JOIKHbBI
OCBOWTH 3HAHUS U YMEHUS, 3HAUUMBbIE JUIs1 JOPMUPOBAHUS OOIIEH KyJIbTYpbI, ONpEIesIONIIe
a/IeKBaTHOE MOBEACHHE YeJIOBEKa B OKPYKaloIlel IPUPOIHOM cpesie, BOCTPEOOBAHHBIE B
MMOBCETHEBHOM KU3HH M MPAKTHYECKON JieaTeaTbHOCTH. Oco00€e MECTO B 3TOM CHCTEME 3HAHUM
3aHMMAIOT 3JIEMEHTHI COACPKAHU, KOTOPbIE CIYXKaT OCHOBOU 111 (POPMUPOBAHHUS
MIPEJICTaBJICHUI O COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHE MUPa U LIEHHOCTHBIX
OpHUEHTAIMIX JTMYHOCTH, CHOCOOCTBYIONIMX I'YMaHU3aIMU OUOJIOTHYECKOT0 00pa30BaHUsl.
CrpykTypupoBaHHe coAepKaHusl yaueOHOTro MaTeprala B IporpaMmme Mo OHOJI0ruH
OCYILIECTBIIEHO € YYETOM NMPHUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIUYUTEIHHBIX 0COOEHHOCTAX
YKUBOU MPUPOBI, O €€ YpOBHEBON OPraHU3AIMK U 3BOJIIOLUU. B COOTBETCTBUM C ATHM B
CTPYKTYype yueOHoro nmpeamMera «bronorusy BeIIeTIeHBI CIEIYIONINEe CONepKaTeIbHbIe JIMHUM:
«buonorus kak Hayka. MeTo bl HAy4HOTO To3HAHU, «KIeTka kak Ononoruyeckas CucTemMay,
«Opranusm Kak 6uosorudeckas cucreMay, «CucteMa 1 MHOTOOOpa3ue OPraHudeckoro MUpay,
«OBOJIIOLIUSI )KUBOH MPUPOJIBI», « IKOCUCTEMBI U TIPUCYIITHE UM 3aKOHOMEPHOCTH.

Lenp u3ydenust yaeOHOTO TipeameTa «bruonorus» Ha 6a30BOM YPOBHE — OBJIAJICHHE

O6y‘~IaIOH_II/IMI/IC$I 3HaHUAMMU O CTPYKTypHO-(I)YHKHHOHaHLHOﬁ OpraHu3aluru )XKUBbIX CUCTCM



Pa3HOro paHra u NpuoOpEeTeHHEe YMEHUMN UCIIOIb30BATh 3T 3HAHUS JJIs TPAMOTHBIX JICUCTBHI B

OTHOIIEHUH OOBEKTOB JKUBOM MPHUPOIBI U PEIICHUs pa3IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTiokeHue 1enu u3ydeHus yaeonoro npenmera «bruonorus» Ha 6a30BOM ypoBHE
o0ecrieunBaeTCsl peICHUEM CIIEAYIONUX 3a1ay:

OCBOEHHE 00YJaIOIUMHUCS CUCTEMbI 3HAHUK O OMOJIOTHYECKUX TEOPHUSIX, YICHUSX,
3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUJIaX, CIYKAIINX OCHOBOH It (POpMUPOBAHHS
MPEJICTaBICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHUPA, O METO/IaX HAYYHOTO IMO3HAHMS,
CTPOCHUH, MHOTOOOpa3uH U 0COOEHHOCTSIX )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIlHH,
BBIJIAIOIINXCSI OTKPBITHAX W COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

(dbopmupoBanHe y 00yJarONUXCsl TO3HABATEIBHBIX, HHTEIICKTYAIbHBIX U TBOPYECKUAX
CTIOCOOHOCTEH B IpoIiecce aHaIm3a TaHHBIX O MyTSAX Pa3BUTHS B OMOJIOTUN HAYYHBIX B3TJISIOB,
Ued ¥ MOAX0I0B K U3YUEHHIO JKUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3alliH;

CTaHOBJIEHHE Y 00y4arouuxcs ooueil KyabTypsl, GyHKIIMOHAILHOW IPaMOTHOCTH,
pa3BUTHE YMEHUI OOBSCHATH U OIICHUBATH SBJICHUSI OKPYXKAIOIIEr0 MUPA )KUBOW MTPUPOIH HA
OCHOBAHUU 3HAHUI U OTIBITA, MOTYYEHHBIX IPU U3YYEHUU OHOJIOTHH;

(hopmupoBaHHE Y 00YJAOIINXCS YMEHUH WILTIOCTPUPOBATH 3HAYCHUE OMOJOTHUYECKUX
3HAHWUN B MIPAKTUYECKOH JEATEIbHOCTH YEJIOBEKa, PA3BUTUN COBPEMEHHBIX MEIUIIUMHCKUX
TEXHOJIOTUH ¥ arpoOUOTEXHOJIOTHIA,

BOCIIUTaHHE YOeKAEHHOCTH B BO3MOXKHOCTHU MTO3HAHMSI YETIOBEKOM KUBOU MPUPO/IBL,
HE00X0IMMOCTH OEpeKHOTO OTHOIICHUS K HEel, COOIIOIEHUS] ATUUECKUX HOPM MPU IPOBEICHUH
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE EHHOCTU OMOJIOTMYECKUX 3HAHUM JUIsI MOBBIILIEHUSI YPOBHS 3KOJOTHYECKON
KYJIBTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

MIPUMEHEHHE TPHOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEAHEBHOMN KU3HU JIJIS1 OLEHKU
MIOCJIEJICTBUI CBOEH JEATEILHOCTH MO OTHOIICHHIO K OKpY>Karolei cpesie, COOCTBEHHOMY
3I0pOBbIO, 000CHOBAaHUE U COOIOIEHUE Mep TPODUIAKTHUKY 3a00JIeBaHUH.

B cucreme cpeanero o6miero obpazoBanus «buonorus», uzyuyaemas Ha 6a30BOM ypOBHE,
ABIISIETCS 0053aTENbHBIM Y4EOHBIM MTPEIMETOM, BXO/SIIMM B COCTAaB MPEAMETHON 001acTH
«EcTecTBeHHO-HAyYHBIE TTPEIMETHDY.

Jlnst u3ydeHus: 6uooruy Ha 6a30BOM YpOBHE CpetHero oomiero o0pa3oBaHusi OTBOIUTCS 68

gacoB: B 10 kiacce — 34 yaca (1 yac B Henenmio), B 11 knacce — 34 gaca (1 yac B Heemo).



COIJEP KAHUE OBYUYEHUA
10 KJIACC
Tema 1. buosiorusi Kak Hayka.
Buosorus xak Hayka. CBsi3b OHOJIOTHY ¢ OOIIECTBEHHBIMU, TEXHUIECKUMU U JPYTUMH
€CTECTBCHHBIMHU HayKaMu, (pUI0COPHUECH, ITHKOM, ICTETUKOU U TIpaBoM. Pois Onosioruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CHCTeMa OMOJIOTUIECKUX HAYK.
MeTo bl T03HaHUS )KMBOW IPUPOIbI (HAOIIOEHHUE, SKCIIEPUMEHT, ONIMCAHNE, U3MEPEHUE,
KJaccuukaiuys, MOJCTMPOBAHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).
JdemoncTpaumnu:
IMoprpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

Tabauie! u cxembl: «MeToIbl TO3HAHUS )KUBON TPUPOIBD).

JlabopaTopHble U NPAKTHYECKHE PAadOThI:
[IpakTueckas padorta Ne 1. «Vcnonp30BaHne pa3TuUYHBIX METOIOB IIPU U3YUYEHUU

OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPraHU3AIMS.

JKusie cucteMbl (OMOCHCTEMBI) KaK MpeaMeT U3ydeHus: onojaorun. OTIMYne KUBBIX CUCTEM OT
HEOpPraHUYECKOW MPUPOIbIL.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3aIliu OMOCUCTEM: MOJICKYIISIPHBIH,
KJICTOYHBII, TKAHEBBIN, OPraHU3MEHHbIN, TOMYJISIMOHHO-BUIOBOM, YKOCUCTEMHBIN
(6roreorneHOTUYECKHIT ), OMOCHEPHBIH.

JdemoncTpaumnu:

Tabauiel U cxeMbl: « OCHOBHBIE IIPpU3HAKHU JKU3HW, ((YPOBHI/I OpraHu3anuu JKUBOM MMpUpOALD».

Ob6opynoBanue: Moaens Moiekyasr JJHK.

Tema 3. XuMHYeCKHUIT COCTAB U CTPOCHUE KJIETKH.

XUMUYECKUH COCTaB KIETKH. XUMHYECKHUE HIEMEHThI: MaKpO3JIEMEHThI, MUKpPOAIeMeHThI. Boa
Y MUHEpaJbHbIC BEIIECTBA.

OyHKIMK BOJBI U MUHEPATbHBIX BEIIECTB B KiieTke. [loanep:kanue ocMoTHYeCKOTo OanaHca.
benku. CoctaB u cTpoeHne 6e1K0B. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezamMeHnnMmeie u
3aMEHHMMBbIE AMHHOKHCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHHU CTPYKTYPBI OEKOBOMH
MOJIEKYJBI (TIepBUYHAS, BTOPUYHAS, TPETUYHAS U YeTBEPTHUHAS CTPYKTYypa). XUMHUYECKUE

cBoiicTBa OenkoB. bronorudeckue QyHKIIUN OEIKOB.



depMeHThI — Ouonoruueckue karanuzaropbel. CTpoeHue pepMeHTa: aKTUBHBIN IICHTD,
cyocrparnas cneunpuanocts. Kopepmentsl. Butamunbl. OTinnyns GepMeHTOB OT
HEOPraHMYECKUX KaTaJIu3aTopOB.

YrieBopl: MOHOCaXapu bl (TJIFOK03a, prb03a 1 Je30KCHpr003a), Aucaxapuiapl (caxaposa,
JIAKTO3a) U Mojucaxapuabl (Kpaxmal, IIIMKOTeH, 1eUii03a). bruonornueckue GyHKIIMN
YTJIEBO/IOB.

Jluruapr: TpuraHnepusl, hochonunuasl, crepouasl. [ 'uapodunbHo-rTuapoPoOHBIE CBOWCTBA.
buonornueckue pynkun nunuaos. CpaBHEHUE YIIIEBOJOB, OEJIKOB U JIMIUJIOB KaK UCTOYHUKOB
SHEpruu.

Hyxnennossie xucnotsl: [JHK n PHK. Hykneotnasl — MOHOMEpBI HYKJIEMHOBBIX KUCIIOT.
Crpoenue u ¢pynkuuu IHK. Ctpoenue u pynkuuu PHK. Buget PHK. AT®: ctpoenue u
GyHKIMH.

[uronorus — Hayka o kietke. Kinetounas Teopust — mpumep B3auMOJCHCTBUS Ujieh 1 (aKTOB B
HayYHOM MO3HAaHUU. MeToAbl U3yYeHHUSI KIETKH.

Knerka xak nenoctHas xxuBas cucreMa. O01ue npru3HaKy KIeTOK: 3aMKHYTasi Hapy»KHas
MemOpana, mosiekynbl JJHK kak renernueckuii ammapat, cucteMa CHHTE3a OeKa.

Tunsl KJI€TOK: 3yKapuoTHUecKasi U pokapuoTryeckasi. OCoOOEHHOCTH CTPOCHHUS
MpOKapUOTHYECKOM KieTKu. KieTounas crenka 6akrepuii. CTpoeHHE 2YKapUOTHIECKON KIICTKH.
OCHOBHBIE OTJIUYHS PACTUTEIBHOM, J)KUBOTHOW U TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKa, TNIMKOKAJINKC, UX (PYHKIIUH.
[TnazmaTuueckas memOpana, e€ cBoiictBa u ¢pyHkuuu. L{utomnnasma u e€ opraHouIbI.
OnnomemOpannbie opranoun bl kietku: II1IC, anmmapar [Nonbmku, mu3ocomel. [loayaBTOHOMHBIE
OpraHoubl KJIETKH: MUTOXOHApUH, I1acTuabl. IIponcxoxaeHne MUTOXOHIPHM U TUIACTU.
Buner mnactua. HememOpanHubie opraHoubl KJIETKH: puOOCOMBI, KJICTOYHBINA LIEHTP, LIECHTPUOJIH,
peCHUYKH, KryTuKU. OyHKIUHU OPraHoOUI0B KIETKU. BritoueHus.

Snpo — perynsaTopHbli LeHTp kieTku. CTpoeHue sapa: saepHast 000J04YKa, KaproIia3Mma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeLIECTB B KIETKE.

JdeMoHcTpanum:

Hoptpertsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, . Yorcon, @. Kpuk,
M. Yunkunc, P. ®panknun, K. M. bap.

JInarpammel: «PacnpenesneHne XuMHYECKUX 2JIEMEHTOB B HEXXUBOU Ipupoe», «Pacnpenenenue
XMUMHMUYECKUX JIEMEHTOB B JKUBOU MPUPOJEN.

TaOauIbl H CXEMBI: «HepI/IOZ[I/I‘-IeCKaH Ta6J'II/IL[a XUMHWUYECCKHX DJICMCHTOB), ((CTpOeHI/Ie MOJICKYJIbI

BObI, «bruocunTes 6enka», «CTpoeHne MoJieKyibl 6enkay, «CtpoeHue pepmMeHTay,



«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynbl ATO», «CTpoeHre 3yKapuoTUYECKON
KJIeTKn», «CTpoeHHuEe JKUBOTHOU KIIETKN», «CTPOCHHUE PACTUTEIBHOM KIETKN», «CTpoeHue
MIPOKAPUOTHYECKOM KIETKN», «CTpoeHUE siApa KIECTKH», «YTIAEBOABIY, «JIumuab.

Ob6opynoBaHme: CBETOBOI MUKPOCKOII, 000pyI0BaHUE ISl TPOBEACHUS HAOIIOICHHI,

W3MEpPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENIapaThl PACTUTEIBHBIX, )KUBOTHBIX U OAKTEPUATBHBIX
KJIETOK.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

JlabopaTtopHnast pabota Ne 1. «M3ydeHune KaTaIuTHYECKONW aKTUBHOCTH ()ePMEHTOB (Ha MpuMepe
aMuUIIa3bl WM KaTajiasbl)».

JlabopaTtopHnas pabota Ne 2. «3ydyeHne cTpoeHus KJIETOK paCTEHUMN, )KUBOTHBIX U OAKTEPHil 1O/

MHKPOCKOIIOM Ha ITOTOBBIX MHUKPOIIPEIapaTax U UX OIMUCaHHC.

Tema 4. /KuzHeaesiTeJIbHOCTh KIETKH.

OOMeH BellecTB, WM MeTab0IM3M. ACCUMUIISAIMS (TJIaCTUYECKU OOMEH) U JTUCCUMMIISALUS
(oHepreTnyeckuii 0OMeH) — B€ CTOPOHBI €AIMHOTO Mpolecca MeTaboau3Ma. Posb 3akoHOB
COXPaHEHHs BEILIECTB ¥ SHEPTUU B IOHUMAHUU METa00IU3MA.

Tumnbel oOMeHa BemecTB: aBTOTPOHBIN 1 reTepoTpodHEIA. Poibs hepMeHTOB B 0OMEHE BEecTB
Y TIPEBPAIICHUH SHEPTUH B KIIETKE.

®dotocunrte3. CBeToBas u TeMHOBas (a3bl poTocuHTe3a. Peakun GpoTocuHTEe3a.
DddextuBHOCTH hoTOCHHTE3a. 3HaUeHUE (HOTOCHHTE3A JJIs KU3HHU Ha 3emie. BiausHue ycnoBuii
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOTYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.
XeMocuHTe3. XeMOCHUHTE3UpYIoIIue OakTepun. 3HaYeHNEe XeMOCHHTE3a JUIsl )KU3HU Ha 3eMIle.
DHepreTuyeckuii 0OMeH B KieTke. Paciienyienue BemecTs, BbIICICHUE U aKKYMYJIUPOBaHUE
SHEpPruM B KJIETKe. DTalbl SHepreTuueckoro ooMena. I ukonus. bposkenue u ero BUBI.
Kucnopoanoe okucnenue, uim kiierouHoe apixanue. OkucnuTenbHoe GochopuiinpoBaHue.

D¢ dexTUBHOCTD SHEPreTHUYECKOro 0OMeHa.

Peakuuu matpuunoro cunresa. ['enerndeckas undopmanus u JIHK. Peanuzanus reneruueckoi
uHpopmaluu B KIeTKe. [ eHeTHueckuid Ko U ero CBOMCTBa. TpaHCKPUIILIUA — MAaTPUYHBIN
cunre3 PHK. Tpancnsiust — OuocunTes Oenka. Jrtansl Tpancasaimu. KonupoBanue
aMHHOKUCIOT. Posib pubocoM B GruocuHTe3e Oernka.

Hexnerounsle (hopmbl sxu3HN — BUpYCHI. McTopus oTkpbITHs BUpycoB (. 1. IBaHOBCKMIA).
OcoOeHHOCTH CTPOEHUS M KU3HEHHOTO LIMKJIa BUpycoB. bakrepuodaru. bone3nu pactenui,
KUBOTHBIX U Y€JIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc nmmyHnonedpummra yenosexka (BUY) —
B0o30yautens CIIM{a. OOpatHas TpaHCKpUIIMS, peBepTa3a u uurerpasa. [Ipopunakruka

pacnpoCTpaHCHHUA BUPYCHBIX 3a00JIEBaHMIA.



JdeMoHcTpanum:
Hoptpetst: H. K. Konbros, 1. U. UBanosckuit, K. A. Tumupszes.

Tabnuiet u cxembl: «Tumsl uTaHus, «MeTabomu3m», «MUTOXOHAPUD», « IHEPTETUICCKHIA

obMen», «Xioporutact», «®otocunresy, «Crpoerne JJHK», «CtpoeHue u GpyHKIIMOHUpPOBAHUE
reHa», «Cunres Oenkay, «I'eHeTnueckuii Koy, «Bupyce», «bakrepuodaruy, «CtpoeHue u

xu3HeHHbI K Bupyca CIINla, 6akrepuodaray, «Pemmukamus JTHK».

Ob6opynoBanue: monenu-ammnkanun «Yapoenue JIHK u tpanckpunuumsy, «bruocunaTtes 6emkay,

«CtpoeHue KiIeTkn», Moaenb cTpykTypsl JJHK.

Tema S. PazmHoOkeHNe U HHAMBU/IYAJIbHOE PA3BUTHE OPraHU3MOB.

KrneTouHnslil nuKII, WK )KM3HEHHBIN UK KieTku. MHTepdasa u mutos. [Ipoueccsl,
npotekaromue B uHTepdase. Perunkanus — peakius matpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHI. JIUTIIIOUTHBIN U TaISTIOUAHBIA XPOMOCOMHBIE
Habopbl. XpoMatusl. L{uTomorndeckne OCHOBBI pa3MHOKEHUS U MHIUBUTYATbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue knetku — muto3. Ctaguu muto3sa. [Iporeccsl, mpoucxoasuiye Ha pa3HbIX CTaAUSIX
MHUTO3a. bruonornveckuii CMbICI MUTO3a.

[Tporpammupyemas THOETH KIETKH — aromnTo3.

dopMbI pa3MHOKEHUST OPTaHU3MOB: 0€CII0JI0e 1 T0JI0BOE. BHIbI 6ECII0I0r0 pa3sMHOKEHUS:
JICJICHHE HAJIBOE, MOYKOBAHUE OJTHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BETETaTHBHOE
pa3MHO)KeHHe. VIcKkyccTBEeHHOE KIIOHMPOBAaHNWE OPTAaHU3MOB, €r0 3HAYCHHE JJISI CEJICKIIUH.
[TonoBoe pa3MHOMXKEHHUE, €r0 OTIIMYUS OT OECITOI0TO.

Meiio3. Craauu meiiosa. [Iporeccel, npoucxoasuue Ha craausax merosa. [loBeaenue xpomocom
B Mero3e. Kpoccunrosep. brosorndyeckuii CMbICH U 3Ha4Y€HHE MeHo3a.

I'amerorenes — mporecc 00pa3oBaHuUs MOJIOBBIX KIETOK Y )KUBOTHBIX. [10JI0BBIE Kene3bl:
CEMEHHHUKH U SnIHUKHA. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIiepMaTO30H /I,
STMIIEKJIETKA) — CIiepMaToreHe3 u oBorene3. OCOOEHHOCTH CTPOCHUS STUIICKICTOK 1
criepmaro3ou0B. OmnogorBopeHue. [laprenorenes.

WNupuBuayansHoe pa3BuTHe (OHTOTeHe3). OMOPHOHAIBHOE pa3BUTHE (SMOpHOTreHe3). DTarlbl
SMOPUOHAIILHOTO Pa3BUTHSI Y MO3BOHOYHBIX KUBOTHBIX: APOOIECHUE, TaCTPYISAIUS, OPraHOT€HE3.
[TocTaomOproHanbHOE pa3BUTHE. TUIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MIPSMOE, HEMPSIMOE
(mnunHOYHOE). BiusiHMe cpelibl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIIOCOOHBIE BHI3BIBATH
BpOXJAEHHBIE YPOJCTBA.

Poct u pazButue pactenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH, CTaIun

pa3sBUTUA.



JdemoHcTpaumnu:

Tabnuuet u cxembl: «POpPMBI Pa3MHOKEHUS OPTaHU3MOBY, «/[BOiHOE OMIIOIOTBOPEHUE Y

LIBETKOBBIX PaCTCHUIN», «BereraTuBHOE pa3MHOXKEHUE PACTCHUI», «/leIeHne KIeTku
OakTepuity, «CTpoeHne OJOBBIX KIETOK», «CTpOSHUE XPOMOCOMBI», «KITeTOUHBII UKD,
«Perumkanusa [JTHK», «Mutos», «Meio3», «IIpsmoe u Henpsimoe pa3Butue», «l'amerorenes y

MIJICKOITMTAIOIIMX U YCJIOBCKA), «OCHOBHBIC cCTaau OHTOI'CHE3a».

OO6opynoBaHue: MUKPOCKOII, MUKpoTIpenapatsl «CriepMaTo30Habl MICKOIUTAIOIETO,
«Sineknerka miekonuTaronero», «Kapuokunes B KJeTkax Kopemika JyKa, MarHUTHast
Mo/ienb-anmuukanus «Jlenenue knerkn», moaens JIHK, Monens metadazHoit XpOMOCOMBI.
JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopaTtopHnas pabota Ne 3. «Habmrogenrne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpOIIperapaTax.

JlabopaTtopHnas pabota Ne 4. «3ydeHne cTpoeHuUs MOJOBBIX KJIETOK Ha TOTOBBIX

MUKpOTpenaparax».

Tema 6. HacjieacTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaun renetuku. Mcropus passutus reHeTuku. Posib nurosnoruu u sMOpHOJIOTHH B
CTaHOBJIEHUH I'eHeTHKU. BKiag poccuiickux u 3apyO0exHbIX YUEHBIX B pa3BUTHE T€HETHUKH.
MeTtop! reHeTHKH (THOPUI0IOTHIECKUH, IIATOTEHETHICCKUN, MOJICKYIIPHO-TEHETUICCKUN ).
OcHoBHbIE TeHeTHYecKHe MOHATHS. ['eHeThueckas CUMBOJIMKA, UCIIOJIb3yeMasl B cXeMax
CKpEILIMBaHUI.

3aKOHOMEPHOCTHU HacleOBaHUS TPU3HAKOB, ycTaHOBIeHHBIEe ['. Menaenem. MonorubpuaHoe
CKpelllMBaHKe. 3aKOH eAMH000pa3us ruOpuI0B nepBoro nokoseHus. [IpaBuiao JOMUHUPOBAHUSL.
3aKoH pacIieryieHus Mpu3HakoB. [ unoresa unctotsl ramet. [lonHoe u HemoHOE
JOMHHUPOBAHHUE.

JuruOpuaHoe ckpermuBaHue. 3aKOH HE3aBUCHUMOTO HAaclleZIOBaHUS MIPU3HAKOB.
[{uToreneTnveckre OCHOBHI AUTHOPUAHOTO CKPEIIMBAHUS. AHAIM3UPYIOIIEE CKPEIIUBAHHE.
Hcnonb3oBanne aHAIM3UPYIONIETO CKPEUIUBAHUS ISl OTIPEACTICHHUS T€HOTHUIIA OCOOH.
CuerieHHOe HacnefoBaHue mpu3HakoB. Pabota T. Moprana no cliernieHHOMY HaclleJOBaHUIO
reHoB. Hapylienue crenienus TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAsI TEOPUS HACIIEICTBEHHOCTU. [ eHeTHUeCcKre KapThl.

I'eneTuka nona. XpoMOCOMHOE ONpeIeieHUE T0J1a. AYTOCOMBI U MOJOBbIE XPOMOCOMBI.
['omorametHsle U rereporaMeTHble opraiu3Mel. HaciienoBanue npu3HaKoB, CIETVIEHHBIX C

I1IOJIOM.



N3MeHunBOCTh. Bubl H3MEHUMBOCTH: HEHACIEACTBEHHAS U HACIIEICTBEHHAs. Posib Ccpenibl B
HEHACJIeICTBEHHON M3MEHYMBOCTH. XapaKTePUCTHUKA MOAU(PUKALIMOHHON N3MEHYHUBOCTH.
BapuannonHsli psa v BapuanvoHHas kpusas. Hopma peakuuu npusHaka. KoamdecTBeHHbIE U
KaueCTBEHHBIC NMPU3HAKU U UX HOpMa peakinu. CBoicTBa MOAU(PUKAIIMOHHON N3MEHUNBOCTH.
HacnencrBeHnHas, Wik TeHOTHIIMYECKAs, MU3MEHINBOCTh. KoMOMHATHBHAS N3MEHUYHBOCThL. Meio3
Y TIOJIOBOM TTPOIECC — OCHOBA KOMOMHATUBHON M3MEHYHBOCTH. MyTallMOHHAS U3MEHIHBOCTb.
Krnaccudukarus Myranuii: TeHHbIE, XPOMOCOMHBIE, TCHOMHBIC. YacTOTa ¥ MPUIHHBI MYTAIIHH.
Myrtarennbie (hakTOpbl. 3aKOH TOMOJIOTUYECKHUX PSIOB B HACJIEICTBEHHOM M3MEeHYUBOCTH H.
. BaBuiona.

BresnepHas HacneACTBEHHOCTh U N3MEHYNUBOCT.

I'enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/IbI TCHETHKH Y€JIOBEKA:
Te€HEATOTHYECKUN, OJIM3HEIIOBBIH, IIMTOTCHETHIECKUH, OMOXUMUYECKUN, MOJICKYIISPHO -
reHetndeckuii. COBpEMEHHOE OIpeIeIEHHE TeHOTHUIA: TTOJTHOT€HOMHOE CEKBEHUPOBAHHUE,
T€HOTHITUPOBaHKE, B TOM drciie ¢ momoiibio [11[P-ananu3a. HacneacrBennbie 3a00ieBaHus
YeJIOBeKa: TeHHBIE 00JIe3HU, O0JIE3HU C HACIIEACTBEHHOM MPEIPacoioKEeHHOCTHIO,
XpoMocoMHBIe 0osie3Hu. ComMaTHYeCKre U reHepaTuBHbIC MyTariui. CTBOJIOBBIE KIIETKHU.
[IpuHIUIEI 310pOBOTO 00pa3a KU3HHU, TUATHOCTUKH, TTPO(PHIIAKTUKY U JICUCHHS TeHETUUECKUX
0oJie3Heil. MeMKo-reHeTHYECKOe KOHCYIbTHPOBaHNE. 3HAUEHNE METUIIMHCKOW TeHETUKH B
MPEAOTBPAIICHUHN U JICUCHUH T€HETHICCKUX 3a00JICBaHUI YEIOBEKA.

JdemoncTpaumnu:

Hoptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodeen-

Pecosckuii, H. 1. BaBuos.

Tabnuue! u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHKUE U €T0 LIUTOI€HETHUECKasi OCHOBa», «3aKOH
paclIemIeHHs U ero LIUTOreHEeTUYeCKask OCHOBa», «3aKOH YUCTOTHI raMeT», «JlurudpuaHoe
cKpelBaHuey, «Llutosoruueckue 0CHOBBI JUTMOPHIHOTO CKPELUBaHUD», «Meko3y,
«B3auMopelicTBUe ayeNbHBIX T€HOBY, «I eHeTnyeckrue KapThl pacTeHUil, KUBOTHBIX U
yejoBeka», «I eHeTnka nosua», «3aKOHOMEPHOCTH HacJel0BaHMsl, CLIETIJIEHHOTO € MOJIOM»,
«Kapuotunsl yeaoBeka U JKUBOTHBIX», «Buabl u3MeHUMBOCTHY, «MoudukannoHHas
U3MEHYMBOCTbY», «Hacnenosanue pesyc-akropay, «I'eHeTuka rpynn KpoBu», «MyTanmoHHast

U3MCHYUBOCTB».

Ob6opynoBanue: MoJieu-anmiankanuu «MoHOTHOpUAHOE cKpelrBanue», «Hemnomnxoe
JOMUHHPOBaHUE», «/lurnbpuaHoe ckpemuBanuey, «Ilepekpéct XpoMocom», MUKPOCKON U
MuKponpemnapar «Jpo3oduna» (Hopma, Myrauu GOpMbI KPbIIILEB U OKPACKH Teja), repOapuit
«I"'opox moceBHOW».

JlabopaTopHble H IPaKTHYeCKHE PadOThI:



JIaboparopuas padota Ne 5. «M3ydeHne pe3yIbTaTOB MOHOTHOPHUIHOTO ¥ TUTHOPHIHOTO
CKpELIMBaHUA y APO30(UIIBI HA TOTOBBIX MUKPOIpENapaTax.

JIaboparopHuas padota Ne 6. «M3ydeHre MOAUPUKAITMOHHON H3MEHYUBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO PAJa U BApUALIMOHHON KPUBON».

JIaGoparopHnas padota Ne 7. «AHanu3 MyTanuid y Apo30(uisl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

[paxtuueckas pabora Ne 2. «CocTaieHHe 1 aHAIN3 POJOCIOBHBIX YETIOBEKaY.

Tema 7. Cesnekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexius Kak HayKa U Ipoliecc. 3apoKIeHUE CEJeKIUU U JoMecTuKalus. Ydyenue H.

. BaBusnoBa o 1ieHTpax MPOUCXO0XKACHNUS U MHOTOOOpa3us KyJabTypHBIX pacTeHUl. LleHTphl
MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, TOPOJIa, IITAMM.

CoBpeMeHHbIE METO/bI CeNEeKIMH. MaccoBbIN U UHAUBUAYAIbHBIN OTOOPHI B CEIEKIIUU
pacTeHui u KUBOTHBIX. OTieHKa SKCTepbepa. biIM3KopoACTBEHHOE CKpEIUBAHNE — HMHOPHIUHT.
Uucras nuams. CkpenMBaHue YUCTHIX TUHUHN. ['eTepo3uc, nim rudpuiHas cuma.
Hepoacteennoe ckpemmuBanue — ayropuauar. Otaanéanas ruopuansamus u e€ yCrexu.
HckyccTBEeHHBIN MyTareHes U MOJIyYeHUE MOJUIUIOUIOB. [JJOCTHKEHUS CENEKIIUMN PACTEHUH,
YKUBOTHBIX U MUKPOOPTaHNU3MOB.

buoTexHosnorus kak orpacib Npou3BOACTBA. [ eHHAs MHKEHEpHUs. DTabl CO3JaHUs
pekomOunantHoi JIHK u Tpancrennsix opranu3zMoB. Kierounas naxenepus. Kierounsie
KYyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHUE pacTeHnid. KiloHupoBaHue BbICOKOIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. DKOJIOTMUeCKHe U dThueckue mpoodiembl. [MO —
TFeHEeTUYECKU MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpalmu:

[optpetsr: H. U. BaBuiios, Y. B. Muuypum, I'. /I. Kapneuenko, M. ®@. MBaHoB.

TaOauIbl U CXEMBI: KapTa «HeHTpLI IIPOUCXOKIACHUA U MHOFOO6pa3I/I$I KYJIbTYPHBIX paCTeHHﬁ>>,

«ITopoasl foOMaIIHUX KUBOTHBIX», «COopTa KyJIbTYPHBIX pacTeHUi», «OTaanéHHas
rubpuauzamusny, «Padotsl akanemuka M. @. BanoBay, «Ilonummonaus», «OObEKTHI
OouoTexHonorun», «Kinetounsle KynbTyphl U KIOHUPOBaHUEY», «KOHCTpyHpOBaHHE U IEPEHOC
TE€HOB, XPOMOCOM.

O6opynoBaHue: MyJISKU TUI0/I0B U KOPHEIUIOA0B TUKUX (DOPM M KYJIBTYPHBIX COPTOB PacTEHHH,

rep6apuii «CenbCKOX035HCTBEHHBIE PACTECHUS.

JlabopaTopHbIe H IPaKTHYeCKHE PadOThI:

Okckypcust «OCHOBHBIE METOBI M JOCTHKEHUS CEJIEKLIUN PACTEHUN U )KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIIMIO, TNIEMEHHYIO (pepMy, COPTOUCTIBITATEIbHBIN YyUacTOK, B TEIIMYHOE

X034HCTBO, JTA00OPATOPUIO arpOYHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».



11 KJIACC

Tema 1. IBoTIOLMOHHAS OMOJIOTHS.

[Ipeanochlnk BOSHUKHOBEHMSI SBOJIIOIIMOHHON TEOPUU. DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B
Oouonoruu. BiusiHAE 3BOTIONMOHHON TCOPUU HA Pa3BUTHE OMOJIOTHH U APYTUX HAYK.
CuzerenbcTBa 3BoJIIONMH. [laieoHTOIOTHYECKIE: TTOCIIEIOBATEILHOCTD MOSBICHUS BUIOB B
MAJICOHTOJIOTUYECKOM JICTOITUCH, ITePEX0HbIe GopMBI. broreorpaduieckue: CX0ICTBO U
paznuuue dhayH u GIop MAaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA U PA3INYHs IMOPHOHOB PA3HBIX BUIOB MTO3BOHOYHBIX.
CpaBHHTEIIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTHYHBIE, PYIUMEHTAPHBIE OPraHbI,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXOJACTBO MEXAaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX META0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpouroroHHas teopus Y. Jlapsuna. [Ipeanocsiiky BOSHUKHOBEHHSI TapBUHA3MA. J[BIOKyIINE
CHJTBI DBOJTIONIUM BUJIOB 110 J[apBHUHY (M30BITOYHOE PA3MHOKEHHE MPU OTPAHUICHHOCTH
pecypcoB, HeoTpeenEHHas U3MEHIMBOCTh, 00PH0a 3a CyIIeCTBOBaHUE, ECTECTBEHHBIN 0TOOD).
Cunrernueckas Teopus 3Bosonnn (CTI) u €€ 0CHOBHBIC MOJIOKECHHUS.

Mukposomtonus. [lonynsnus kak eIMHALA BUAA U SBOTIOLUH.

JIBmxyimue cuitbl ((pakTophl) SBOJIONUHN BUAOB B pUpoae. MyTaliMOHHBIN TTPOIIECC U
KOMOMHATHBHAsI U3MEHUYUBOCTh. [lonmymsiioHHbIe BOJHBI U Apeiid renoB. M3onsanus u
MHUTpalysl.

EctectBennslit 0TOOp — HampaBstomuid pakTop 3BooIKUU. POPMBI €CTECTBEHHOTO 0TOOpA.
[IpucnocobaeHHOCTh OPraHU3MOB Kak pe3yibTat 3Botouu. [Iprumepsl npucnocobaeHuit y
Opranu3MoB. ApoMOP(O3bl U UINO0AAANITALIUH.

Bun u Bunoo6pazoanue. Kpurepuu Buga. OcHoBHBIE POPMBI BUI000PA30BAHMUSL:
reorpaduueckoe, SK0JIOrHIECKOE.

Maxkpossosmtorusi. QopMbl 3BOJIONUE: GUIeTHYeCKasl, TUBEPTeHTHAs, KOHBEPIeHTHAs,
napajuiensHas. HeoOpatuMocTh SBOTIOIHH.

[IpoucxoxaeHue oT HecleHUaIu3UPOBaHHbIX NpeAKoB. [Iporpeccupyroias crnennanus3anus.
AJlanTuBHAs paguanus.

JdeMoHcTpanum:

Hoptperst: K. Jlunnei, XK. b. Jlamapk, Y. {apsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens,
®. Mronep, A. H. Cesepuos.

Tabmauiel 1 cxeMsl: «Pa3ButHe OpraHU4YCCKOI'0 MHUpa Ha 3CMHC», «3apo,u},11u1/1 IIO3BOHOYHBIX

KHUBOTHBIX», «ApXeonTepHuKc», «@opmbl 60pbObI 3a cyliecTBOBaHUEY, «EcTecTBEHHBII 0TOODPY,

«MHoroob6pa3zue copToB pacTeHHit», «MHOTo0Opa3znue Nopoa KUBOTHBIXY», «Ilomysuuny,



«MyTanoHHas ©K3MEHYHBOCTBY, «KApoMopdo3b», «Manoanantanuny, «O0mas 1erenepanus,
«/IBmKyIue cuisl BOIIOIHMNY, «KapTra-cxema mapuipyra nyremectsust U. lapsuna», «boprda
3a cymiecTBOBaHHEe», «IIprcrnocobieHHOCTh oprann3MoBy, «I eorpaduueckoe
BU000pa30BaHue», «IKOJIOTUIECKOE BHI000pa30BaHUEY.

O60opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3JINYHBIMU TUIIAMH OKPAcKu, HA0Op IUIOJ0B U

CEMH, KOJUICKIIUA ((HpI/IMCpBI 3alllUTHBIX HpI/ICHOCO6HeHI/II71 Y )KUBOTHBIX», MOACIIb «OcHOBHEIE
HaITpaBJICHUA 5BOJJIIOLN, o0béMHAas MOJICJIb <<CTpO€HI/IC T'OJIOBHOI'O MO3ra 1I03BOHOYHBIX).
buoreorpaduueckas kapta mupa, KoJuieKus «@opMbl COXpAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U
pacteHuii», moaenb ammumkanus «[lepekpéct xpomocomy, BiakHbIe TpenapaTsl «Pa3putne
HacekoMoroy, «Pa3Buthe narymku», Mukponpenapar «/Ipozoduna» (Hopma, myrauuu Gopmsl
KPBUTHEB U OKPACKH TeNa).

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JlabopaTtopHnas pabota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(POJIOTHUESCKOMY KPUTEPHIO.
JlabopaTtopHnast pabota Ne 2. «Onucanue NpucrocoOIeHHOCTH OpTaHu3Ma U €€ OTHOCHUTEIHLHOTO

XapakTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4HbI€ NPEACTaBICHUS O 3apOKICHNN KU3HA. HaydHble TMIOTE3bl BOSHUKHOBEHMS )KU3HU
Ha 3emuie: abMoreHe3 U MaHCIIepPMUs. XUMHUUYECKasi IBOJIIOINs. AOMOTEHHBIN CUHTE3
OpPraHMYECKUX BEUIECTB U3 HEOPTaHMUECKUX. DKCIEPUMEHTAIbHOE MTOATBEPKICHHE
XUMUYECKOH ABoIOIMK. HavanbHble aTansl Onosiorudeckoit spostonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP U BOSHUKHOBEHHE MPOTOKIETKU. [lepBbie KIeTKH U UX
3BOJOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

Pa3BuTue xxu3Hu Ha 3emiie 1o 3pam u nepuogam. Karapxeil. Apxeiickas U IpoTEPO30MCKast IPHI.
[Taneo3olickas spa u e€ mepuoibl: KeMOPUNCKUHN, OPAOBUKCKHH, CUITYPUNCKUIA, TEBOHCKHIA,
KaMEHHOYT'OJIbHBIN, IEPMCKUM.

Me3o30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3zoiickas spa u €€ nepuo/ipl: MajeoreHOBbI, HEOr€HOBbIN, AaHTPOIIOTCHOBBIH.
XapakTepucTUKa KIMMaTa U re0JOrn4ecKux npoueccoB. OCHOBHBIE 3TaIlbl 3BOJIIOIIUU
PaCTUTENHHOTO U KUBOTHOTO MUpa. ApoMop(do3bl y pacTeHHid U KUBOTHBIX. [losiBeHME,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKoro Mupa Kak OTpakeHue 3BOJoUUH. OCHOBHbBIE CUCTEMATUYECKUE

IpYIIBl OPraHU3MOB.



DBOJIIOIMS YeJloBeKa. AHTPOTIOJIOTHSI Kak HayKa. Pa3BuTHe mpeACcTaBiIeHH O MTPOUCXOXKICHUN
yenoBeka. MeToibl u3ydeHus anTpornorene3a. Cxo/ICTBa U pa3inyuus YeJIOBEKa U )KUBOTHBIX.
CucremaTniecKkoe MoJI0KEHHUE YeIOBEKa.

JIBmxyiue cuiibl ((pakTopsl) aHTpororenesa. HaciencTBeHHass ”3MEHUUBOCTh U €CTECTBEHHBIN
ot6op. OOIIECTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHNE OPYAUN TPY/a, MBIIUICHUE, PEYb.
OcHOBHBIE CTaJMH U BETBHU IBOJIIOIIUHU YEJIOBEKA: aBCTPATONUTEKH, YenoBek ymenblid, YemoBek
npAMOXOJAIniA, YenoBek HeaHaepTanbCKuil, HemoBek pa3yMublid. Haxoxku nckomaembix
OCTaTKOB, BpEMsI CyIIIECTBOBaHUS, 00JIaCTh PaCIPOCTPaHEHUsI, 00BEM TOJIOBHOTO MO3Ta, 00pa3
KU3HU, OPYIUSL.

Uenoeueckue packl. OCHOBHBIE OOJIBIIINE PAChl: €BpOIEOUAHAS (€Bpa3uiickas), Herpo-
aBCTpajioniHas (3KBaTOpHaJIbHASA), MOHTOJIONWIHAs (a3UMaTCKO-aMepuKaHcKas). UepTsl
MPUCTIOCOOIEHHOCTH MPEICTABUTEIIEH YETOBEUECKUX PAC K YCIOBUSAM CYIIECTBOBAHUS.
EnuncTBo yenoBeueckux pac. Kpurnka pacuzma.

JdemoncTpauunu:

[Moptpeter: @. Penu, JI. [Tactep, A. . Onapun, C. Muuiep, I'. FOpwu, Y. JapBuH.

Tabmuubl u cxembl: «Bo3aukHOBeHHEe COJTHEUHOM CUCTEMBI», «Pa3BUTHE OPraHUuYecKOro MUpay,
«PactutenbHas kneTka», «KuBoTtHas kinetka», «[Ipokapuornueckas kierka», «CoBpeMeHHas
CUCTEMa OPraHUYECKOro MUpay», «CpaBHEHHE AHATOMUYECKHUX YEPT CTPOCHUS YEJIOBEKA U
4eJI0BEK0OOpa3HbIX 00e3bsiH», « OCHOBHBIE MECTA MAJIEOHTOJIOTHYECKUX HAX0A0K MPEIAKOB
COBPEMEHHOT0 YeJIoBeKay, «/[peBHelmue moau», «/lpeBHue moan», «llepble coBpeMeHHbIE
oIy, «YemoBeueckue paco».

O6opynosanue: Mmynsiku «lIporcxosxaeHne yenoBekay (O0CThI aBCTPaTONUTEKA,

MUTEKAHTPOIIA, HEaHIePTaNIblla, KPOMAHBOHIIA), CJICTIKUA WA U300pKEHHSI KAMEHHBIX OPY T
MEePBOOBITHOTO YeJIOBEKa (KaMHU-YOTIIIEPHI, pyOmIIa, ckpediia), reOXpOHOJIOTHYecKas Tabauma,
KoJuieKIus «®opMbl COXPaHHOCTH UCKOTIAEMbIX KMUBOTHBIX U PACTCHUIY.

JlaGopaTopHble H IpaKTU4YecKue padoThbi:

[IpakTueckas paborta Ne 1. «/3yueHue uckomaeMbIX OCTaTKOB PACTEHUN U )KUBOTHBIX B
KOJUIEKITUSX).

DKcKypcHs «IBOJIOLNS OPTaHMYECKOTO MUpa Ha 3eMJie» (B eCTECTBEHHO-HAYYHBIN WITH

KpaeBeIuecKuil My3eil).

Tema 3. OpranusMsbl H OKpPYKaloIas cpeaa.
DKOJIOTUs KaK HayKa. 3aJauy ¥ pa3Jienbl IKOJOTUU. MEeTo1bl 3KOJOrM4eCKUX UCCIEA0BaHUM.

OKOJIOTUYECKOE MHPOBO33pPCHHUC COBPECMCHHOTI'O YCJIOBCKA.



Cpenbl 0OuTaHUS OPraHU3MOB: BOJIHAS, HA3EMHO-BO3AYIIIHAS, TOUYBEHHAS,
BHYTPHUOpPraHU3MEHHasI.

Okonoruueckue pakropsl. Knaccudurarus 3xonorudeckux GakTopoB: aOHOTHIECCKHE,
OMOTHUYCCKHUE B aHTPOIIOreHHBIC. J[elicTBHE IKOJIOTHIECKUX (DaKTOPOB HA OPTaHU3MBI.
AbGunotnueckue pakTOphI: CBET, TEMIIEpaTypa, BlaxHocTh. @oTtoneproansm. [IpucnocodneHus
OpPraHU3MOB K JICHCTBUIO a0MOTHYIECKUX (PaKTOPOB. broslornueckne puTMEI.

buotnueckue dakropsl. Buapl OMOTHYECKUX B3aMMOACHCTBII: KOHKYPEHIINS, XUIITHUYECTBO,
cuM6uo3 u ero hopmsl. [lapazutusm, koonepaius, MyTyaan3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJICOHUUYECTBO). AMEHCAIN3M, HeUTpan3M. 3HaUeHUe OMOTHYECKUX B3aUMOJICHCTBUM TS
CYIIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKH MOMYISITuU. OCHOBHBIE TIOKA3aTeN! MOMYJISIUH:
YUCJICHHOCTb, INIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTH, TPUPOCT, MUTpausl. J(nHaMuka
YUCJIICHHOCTH MOMYJISAIAH U €€ PeryIsIusl.

JdemoncTpauunu:

Hoptpetst: A. I'ymbonpar, K. @. Pynse, O. ['ekkens.

Tabnuie! 1 cxembl: kapta «IIpupoaabie 30Hb1 3emimy, «Cpenbl 0OUTaHUSI OPTaHU3MOBY,
«DoTonepuoauzmy», «llomynsuuny», «3aKOHOMEPHOCTH POCTa YUCIACHHOCTH MOMYIISIIIUU
nHpy3opun-Tydenbkn», «l[lumespie memnmy.

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

JlabopaTtopHnas pabora Ne 3. «Mopdosornueckne 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT
oOUTaHUSDY.

JlaboparopHas padota Ne 4. «BrnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktrueckas padota Ne 2. «IToac4€T MIOTHOCTH MOMYJISALMKA pa3HBIX BUIOB PACTCHHI.

Tema 4. CooOmiecTBa M 3K0J0THYE€CKHE CHCTEMBI.

Coo01ecTBO Opranu3MoB — OuoteHo3. CTpYKTypbl OHOIICHO3a: BUI0BAs, IPOCTPAHCTBEHHAS,
Tpoduueckas (rnumieBas). Buabi-nomuaanTel. CBs3u B OHOIIEHO3E.

DKOJIOTHYECKHE CUCTEMBI (3KocucTeMbl). [IoHsTHE 00 3KOCHUCTEME U OMOTEOIICHO3E.
OYHKIMOHATBHBIE KOMIIOHEHTBI YKOCHUCTEMBI: TPOIYLIEHTHI, KOHCYMEHTHI, PEAYIICHTHI.
KpyroBopoT BemiecTB 1 MOTOK HEPTUU B dKocHcTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU
sxocucTeMsbl. [TureBsle 1enu u cetu. OCHOBHEBIE ITOKA3aTEIN SKOCHUCTEMBI: OHMoMacca,
MPOIYKIIHSL. DKOJIOTUYECKUE MTHUPAMUIBI: TPOYKIIMU, YUCIEHHOCTH, Onomacchl. CBOICTBa
IKOCUCTEM: YCTOMYMBOCTD, CAMOpETyIsalus, pazsutue. CyKkieccus.

[IpupoaHbIe S5KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMAa XBOWHOTO WIIH

IMAPOKOJIUCTBCHHOI'O JIECa.



AHTPOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. ¥ pO0IKOCHCTEMBL. bruonoruueckoe u

X034 CTBEHHOE 3HAUCHHE arpOIKOCHCTEM U YPOOIKOCUCTEM.

Bbuopaznoobpa3zue kak pakTop ycroiiunBocTu s3xocucteM. CoxpaHeHHe OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenue B. U. Bepnazackoro o 6uocdepe. ['panniipl, cocras u cTpykrypa 6uochepst. Kusoe
BeniecTBo U ero gpynkuun. OcobeHHocTr Onocdepsl Kak rI00anTbHONU IKOCUCTEMBI.
JlnHamugeckoe paBHOBECHE B 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTs! BemecTs 1 OMOTEOXMMHUYECKIE IUKITBI JIEMEHTOB (yriiepo/a, azoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBo B Onocdepe 3emin. AHTpONOreHHbIe u3MeHeHus B Ouocdepe. ['modanpHbIe
9KOJIOTHUECKUE TPOOIIEMBI.

CocymecTBoBaHUE TPUPOJIBI U YenoBedecTBa. CoxpaHeHHne OMopazHO0Opa3us Kak OCHOBA
ycroitunBocTr 6nocdeprl. OCHOBA paMOHAILHOTO YIPABJICHUS IPUPOTHBIMHI PECYPCaMH U UX
ucnoJib3oBanue. JloCTiKeHus: OMOJIOTHH U OXpaHa MPUPO/IbI.

JdemoncTpauunu:

[Moptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuibl u cxembl: «ITumeBrie renuy, «bruoreHo3: coctaB u CTpyKTypay, «IIpupoaHsie
coobiecTBay, «Llenu nuranusy, «Konoruueckas nupamuaay, «buocdepa u yenosex»,
«IKocuCTEMA MMUPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jieca», «bruoieHo3
BOJI0EMay, «ArpoleHo3», «IIpuMepHble aHTPONOTeHHbIE BO3ACUCTBUS HA IPUPOIY»,
«Baxxneliue UICTOYHUKY 3arpsI3HEHUS] BO3lyXa U IPYHTOBBIX BOJ», «[louBa — BaxkHel11ast
cocrabisioas ouocheps», «DakTopsl Aerpananuu nouBy, «I[lapaukosselil addexr, «PakTopbl
PaZMo0aKTUBHOTO 3arpsa3HeHust Ouocdepr», «Ob1Ias cTpykTypa 6uocheps», «Pacnpoctpanenue
KU3HU B Onocheper, «O30HOBBIN dKpaH Onochepb», «KpyroBopot yrieposa B 6uochepe»,
«KpyroBopot a3zoTa B IpuUpoae».

O6ODVI[OBaHI/ICI MOJICb-aNMInKaus « TUunmuHeIe 6I/IOI_IGHOBBI)), rep6ap1/1171 «PacTtutenbpHbIC

coobuiecTBay», koyieknu «buoreHosy», «Bpeantenu BaXHEHIINX CEIbCKOX03HCTBEHHbBIX
KYJIBTYp», TepOapuu U KOJUIEKLIUU PACTEHUH U )KUBOTHBIX, IPUHAUIEkKAILNE K Pa3HBIM
HKOJIOTMYECKUM TpyHmaM ojaHoro Buaa, Kpacunas kuura Poccuiickoii ®@eneparnuu, n300pakeHus

OXpaHsAEMbIX BUIOB paCTeHI/Iﬁ " ) XUBOTHBIX.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
BHOJIOI'MN HA BA3OBOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

Cornacno ®I'OC COO, ycranaBiuBaroTcsi TpeOOBaHUs K pe3yabTaTaM OCBOEHHS
00y4aromuMHCs MPOrpamMM CpeTHEro 001iero 00pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U

IMPECAMCTHBIM.

JJMYHOCTHBIE PE3YJBTATBI

B cTpyKType TMYHOCTHBIX PE3YIBTATOB OCBOEHUS NMpeaMeTa «buoIoTHs» BbIACICHBI
CJIEYIOIIME COCTABIISAIONINE: 0CO3HAHNE 00YJarOIIMMUCS POCCUMCKON TpaX/1aHCKON
UJICHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIFHOCTH ¥ CAMOOTIPEICIICHUIO,
HaJIN4YUEC MOTHUBAIIUH K 06yqum0 6I/IO.]'IOFI/II/I, ueneHanpaBneHHoe paSBI/ITI/Ie BHy’I’peHHI/IX
yOeXKIeHUI TUYHOCTH Ha OCHOBE KITIOUEBBIX [IEHHOCTEHN U MCTOPUUECKUX TPAJUINI pa3BUTHS
OHMOJIOTUYECKOTO 3HAHHUS, TOTOBHOCTH M CIIOCOOHOCTH 00YUAIONIUXCS PYKOBOJICTBOBATHCS B
CBOGI\/’I ACATCIbHOCTH HICHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMI/I, HpI/IcyHII/IMI/I CUCTEMEC
OMOJIOTHYECKOTO 00pa30BaHusl, HATMYHE SKOJOTHUECKOTO MPABOCO3HAHMS, CTIOCOOHOCTH
CTaBUTH IIEITH U CTPOUTD KUSHCHHBIC TIJIAHBI.

JIM4HOCTHBIE PEe3yabTaThl OCBOCHHUS MpeaMeTa «bHoIoTHs» TOCTUTAIOTCS B €IMHCTBE YIeOHOU 1
BOCIIUTATEILHOMN JACSITEIIBHOCTA B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUMUCKUMU
COITMOKYJIbTYPHBIMH, UCTOPHUYECKUMHU U TYyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHITHIMU B
o01IecTBe NMpaBUJIaMd U HOPMAaMH TIOBEICHHS M CIIOCOOCTBYIOT MPOIIeccaM CaMOITO3HAHMSI,
CaMOBOCITUTAHHUS U CAMOPA3BUTHUS, PA3BUTHS BHYTPEHHEH IMO3UIIMH JIMYHOCTH, MATPUOTU3MA,
YBaXEHHUS K 3aKOHY U IIPABOTIOPSIKY, YSTOBEKY TPYJa U CTapiieMy IOKOJICHHIO, B3AUMHOTO
YBaXEHUS, OEPEKHOTO OTHOIICHHS K KYJIbTYPHOMY HACJICAUIO U TPAIULIHSIM
MHOTOHAIMOHaNBHOTrO Hapoaa Poccuiickoit deneparuu, mpupoje u OKpyKarolen cpere.
JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS yueOHOTo npeaMeTa «bruonorush J0IKHBI OTpaKaTh
TOTOBHOCTb U CLIOCOOHOCTh 00YYAIOIIUXCSI PYKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN TNYHOCTH, CHCTEMOU [IEHHOCTHBIX OPUEHTAIIHNH, MO3UTUBHBIX BHYTPEHHUX
yOexAeHU, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSM POCCHUICKOTO 00IIeCTBa,
paciupeHue >KU3HEHHOTO OIBITA U OTbITa JESTENILHOCTH B MPOIIECCe PeaTn3alii OCHOBHBIX

HaHpaBJ’IeHI/Iﬁ BOCITUTATEIbHOM ACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaKIaHCKOTr0 BOCITUTAHMSA:
c(hOpPMUPOBAHHOCTH TPAKIAHCKON MO3UIIUU 00YJaIOIIErocs Kak aKTUBHOTO U OTBETCTBEHHOTO

4JieHa POCCUICKOTO 00IIeCcTBa;



OCO3HAHME CBOMX KOHCTHTYIIHOHHBIX IIPAaB M 00S3aHHOCTEH, YBAXKCHHE 3aKOHA U TIPABOIIOPSIIKA;
TOTOBHOCTH K COBMECTHOU TBOPUYECKOU JIEATEILHOCTH NP CO3JIAaHUU YI€OHBIX TIPOSKTOB,
pelieHnn y4eOHbBIX U MMO3HABATEIBHBIX 33/1a4, BHITIOJHEHUHN OUOJIOTHYECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTH OIPENEISTh COOCTBEHHYIO TTO3UITUIO TI0 OTHOIIICHHIO K SBJICHHUSIM COBPEMEHHOM
JKM3HU U O0BACHATH €€;

YMEHHE YIUTHIBATh B CBOMX JICHCTBUSX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aMMOICHCTBHS
JIOJIEH C pa3HbIMU YOCKICHUSMU, KYIbTYPHBIMU IIEHHOCTSIMU U COLIMATIBLHBIM MOJI0KEHUEM;
TOTOBHOCTbH K COTPYJHUYECTBY B MPOIIECCE COBMECTHOTO BBHITIOJIHECHUS YICOHBIX,
MMO3HABATEIHHBIX M UCCIIEIOBATEIBCKUX 33]1a4, YBAXKUTEIIBHOTO OTHOIICHUS K MHEHUIO
OTITIOHEHTOB MPHU 00CYKIEHUH CTIOPHBIX BOITPOCOB OMOJIOTUYECKOTO COJIEPKaAHUS;

TFOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU JIEATEIBbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMSI:

c(hOpMUPOBAHHOCTh POCCHUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH niepe PoimHOM, rop1oCTH 3a CBOM Kpal, CBOIO
Ponuny, cBOM S3BIK U KyJIBTYPY, MPOILIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;
LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJIEINIO U TAMATHUKAM IPUPOBI, JOCTUKEHUAM
Poccun B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIOCOOHOCTH OLIEHUBATH BKJIAJ POCCUUCKHUX YUEHBIX B CTAHOBJICHHUE U Pa3BUTHE OUOJIOTHH,
MMOHUMAaHUsI 3Ha4€HUs1 OMOJIOTHH B MO3HAHUU 3aKOHOB IPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

ujeiHast yoex 1EHHOCTh, TOTOBHOCTb K CIIY>KE€HUIO U 3aniuTe OTedecTBa, OTBETCTBEHHOCTh 32

ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

OCO3HaHHE JYXOBHBIX [IEHHOCTEH POCCUIICKOTO HApOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;

CIOCOOHOCTH OLIEHUBATH CUTYAIIMIO ¥ PUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSICH Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUMBOTO OYAyIIEero;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJIUTENSIM, CO3JJaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO

IIPUHATHA LICHHOCTEH CeMENHOM KU3HU B COOTBETCTBUH C TpaauussMu HapoJ0B POCCI/II/I;



4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUAs ICTETUKY ObITa, HAYYHOTO U TEXHUYIECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMAHHUE SMOIMOHAIBHOTO BO3JACHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPAKEHHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE TIPOSBIISITH KaueCTBA

TBOPUYECKOM JIMYHOCTH;

5) ¢pu3nyeckoro BocnuTanus, HopMUPOBaHUS KYJIbTYPbI 310POBbs H IMOIMOHAILHOTO
Os1aronosyqusi:

MMOHUMAHKE U peaTH3alus 3JI0pPOBOT0 U 0€30MacHOTO 00pasa KU3HU (3J0pOBOE MUTAHHE,
coOII0IeHNE TUTHEHNYECKUX TIPAaBUII M HOPM, COaJTaHCUPOBAHHBIN PEXKUM 3aHATUN U OTIbIXA,
perynsipHas (pU3UYEeCcKasi aKTHBHOCTh), OEPEKHOTO, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

IMOHUMAHHUEC IEHHOCTH IMMPaBUJI UHAUBHUAYAJIIBHOTO U KOJIJICKTUBHOT'O 0e30macHoro IIOBCICHUS B
CUTYalUsIX, YTPOKAOIIUX 3I0POBBIO U )KU3HU JIIOJIEH;

0CO3HAHHE TIOCIICICTBUIA U HETIPHUATHS BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS aIKOTOJIs,

HapKOTHUKOB, KypeHUs);

6) Tpy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHHE [ICHHOCTH MacTepCTBA, TPYI0JII00HE;

TOTOBHOCTh K aKTUBHOM J€ATEIBHOCTH TEXHOJIOTHYECKOW M COIMAIBHON HAPABIEHHOCTH,
CIOCOOHOCTH HHUIIMMPOBATH, TNIAHUPOBATH U CAMOCTOSTEIBHO BBITIOJIHSITEH TAKYO
JEATENLHOCTD;

UHTEPEC K pasInuHbIM chepam mpodecCHoOHaTBHOMN IeITEIBHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BBIOOD OyayIiel PohecCHr 1 PeaM30BbIBaTh COOCTBEHHBIE KM3HEHHBIE TIAHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 06pa30BaHmo n CaMOO6p330BaHI/IIO Ha MPOTSKCHHUU Bcel KHN3HU,

7) 3K0JIOTHYECKOT0 BOCIUTAHHUS:

HKOJIOTHYECKH 11e7ec000pa3HOe OTHOIICHHE K MPUPOJAE KaK HCTOYHHUKY )KH3HU Ha 3eMIie, OCHOBE
€€ CyILECTBOBAHUS;

MOBBIIIIEHUE YPOBHS SKOJIOTHYECKOH KyIbTYphl: MPUOOPETEHHE OMBITA MNIAHUPOBAHUS
MOCTYINKOB U OLIEHKU UX BO3MOXKHBIX MOCJIECTBUMN JUIsI OKPYXKAIOIIEH Cpe/Ibl;

OCO3HaHHKE TTI00aTHHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIeM U MMyTeH UX peIICHHUS,
CIOCOOHOCTH MCIOIB30BaTh MPUOOpETaeMble MPU H3yUYEeHUH OMOJIOTHH 3HAHUS U YMEHUS TIPH

peUICHUN HpOGJ’ICM, CBA3aHHBIX C PAllTUOHAJILHBIM ITPUPOJOIIOJIE30BAHUCM (CO6J’IIOI(CHI/IG paBuil



MOBEJACHUS B IIPUPO/IE, HATIPABJIEHHBIX HA COXPAHEHHE PABHOBECHS B AKOCUCTEMAX, OXPaHY
BHJIOB, 9KOCUCTEM, OHnocdepsi);

AKTUBHOE HEMPUATUE ICUCTBUM, IPUHOCSIINX BPEIl OKPYKAIOILIEH TPUPOJHOU Cpelie, yMEHUE
MIPOTHO3UPOBATH HEOIATONIPHUATHBIE SKOJIOTUUECKHUE MTOCIIECICTBHUS IPEANPUHUMAEMBIX IeHCTBUI
Y MIPEJOTBPAIATh UX;

HAJIMYKE PA3BUTOTO KOJOTUYECKOTO MBIIIJIEHHUS, SKOJOTMYECKON KYJIbTYPbI, OIbITa
JEATEIIbHOCTU IKOJOTHYECKOM HAMPABIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCS UMH B
MMO3HABATENIbHON, KOMMYHUKATUBHOW U COUUAIBHON MPAKTUKE, TOTOBHOCTH K YUYAaCTHIO B

HpaKTI/I‘-IGCKOI\/'I JACATCIIBHOCTH 3KOJIOTHYECKOM HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:

c(OPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH B OOIIECTBEHHOM MTPaKTUKH, OCHOBAHHOTO Ha JMAJIOTe KYJIbTYp, CIIOCOOCTBYOIIETO
OCO3HAHHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPILEHCTBOBAHUE SA3BIKOBOW U YUTATENICKOM KYJIBTYPBI KAK CPEACTBA B3aUMOJICUCTBUS
MEX]Ty JTIFOJIbMU | TTO3HAHUS MHPA;

MMOHUMAaHHE CIIeU(PUKNA OMOJIOTHH KaK HayKH, OCO3HAHUA €€ posii B (DOPMUPOBAHUH
paMoHaATFHOTO HAYYHOTO MBIIIJICHUS, CO3aHNH IIEJIOCTHOTO TPEACTaBICHUS 00 OKPY)KaIoIeM
MUpE KaK O €JMHCTBE MPUPO/IbI, YeJIOBEKA U 00IIECTBA, B IO3HAHUY ITPHPOTHBIX
3aKOHOMEPHOCTEH U PEIICHUH MTPOOJIEM COXPaHEHHS TPUPOTHOTO PaBHOBECHS;

yOekIEHHOCTH B 3HAYMMOCTH OMOJIOTHH JIJISi COBPEMEHHOH IIMBHIIIM3AIMH: 00SCIIEYCHUs HOBOTO
YPOBHS pa3BUTHUS MEJHMIIMHBI, CO3JITAHHE IEPCIICKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX PEIIaTh
pecypcHbIe TPOOJIEMBI pa3BUTHS YEJIOBEUECTBA, TOUCKA ITYTEeH BBIX0/1a M3 TII00aIbHBIX
9KOJIOTUYECKUX MPOOIIeM 1 00eCTIeUeHHS Mepexoia K yCTOMUYMBOMY Pa3BUTHIO, PAIMOHATIBHOMY
WCIIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB U POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;
3aWHTEPECOBAHHOCTH B MOJIyYCHHH OMOJIOTHYSCKUX 3HAHUMN B IIEIISIX TIOBBIIICHUS OOMICH
KYJIBTYPbI, €CTECTBEHHO-HAYYHOU T'PAMOTHOCTH, KaK COCTABHOW 4aCTH (PYHKIIMOHAIbHOM
IPaMOTHOCTH 00Ydaromuxcsi, GopMupyeMoi pu U3y4eHUU OUOJIOTHH;

MOHUMAaHKE CYITHOCTA METOJIOB TIO3HAHUS, UCTIONh3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTIOJIH30BATh MOJTydaeMble 3HAHUS JIIs aHANTU3a U OOBSICHEHHUS SIBICHUN
OKPYKAIOIIEro MUpa M MPOUCXOIAIINX B HEM U3MEHEHUI, yMEHUE JIeTIaTh 000CHOBAaHHBIE
3aKJIFOUEHUS] HA OCHOBE HAYYHBIX (DAKTOB U UMEIOIINXCS JAHHBIX C IENbIO MOTYy4eHUs
JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCThH CAaMOCTOSITENIFHO UCIOJIb30BaTh OMOIOTHYECKUE 3HAHUS [T PEIICHUS TPoOiieM B

PCAIBHBIX ) KUBHCHHBIX CUTYyallUAX;



OCO3HAHUE LIEHHOCTU HAYy4YHOH JESTEIbHOCTH, TOTOBHOCTb OCYLIECTBIISITh IPOEKTHYIO U
HCCIIEI0BATENIbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;
TOTOBHOCTb U CIIOCOOHOCTH K HEPEPHIBHOMY 00pa30BaHUIO U caMO0OOPa30BaHUIO, K aKTHBHOMY

IMMOJIYYCHHIO HOBBIX 3HaHMUH 110 OMOJIOTUH B COOTBETCTBUU C KU3HEHHBIMHU HOT’pe6HOCT${MI/I.

METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIE pe3ynbTaThl OCBOEHUS y4eOHOTO npeaMmera «bruosiorusy» BKIOYAOT:
3HaYUMBbIe U1 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIMXCS MEXKIUCIIUIUIMHAPHBIE
(MexnpeMeTHbIE) 00LeHAYYHbIE TOHATHS, OTPAKAIOLIUE [IEJIOCTHOCTh HAYYHON KapTHHBI MHUpa
U cneruguKy METo/10B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHUS,
SIBJIEHUE, TPOIIeCcC, CUCTEMA, HayYHbIH (DaKT, MPUHIINII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeIOBaHNe, HAOM0ICHIE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTUX), YHUBEpPCAIbHbIE
yueOHbIe eicTBUS (T03HaBaTEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 00eCTeUrBatOIIe
dhopmupoBanue GyHKITHOHATHPHOW IPAMOTHOCTH Y COITUATTPHOM KOMITETCHITUH 00yJarOIIUXCs,
CHOCOOHOCTH 00YYAIOMINXCS UCTIOJB30BaTh OCBOEHHBIE MEXAUCLUUIIIIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS 1 YHUBEPCaJIbHbIE yueOHbIE AeUCTBUS B MO3HABATEIHHON U
COIMAJIBHOW MPAKTHUKE.

MertanpeaMeTHble pe3yinbTaThl OCBOSHUS MPOTPaMMbI CpPeTHEro oO1Iero o0pa3oBaHusl TOIKHbBI
OTpaxarb:

OBiajjeHHe YHMBEPCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH JelCTBUSIMU:

1) 6a30BbIe JIOTHYECKHE IeHCTBHUS:

CaMOCTOSITENILHO (OPMYIHPOBATH U aKTYaAIU3UPOBATh IPOOIIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

MCIO0JIb30BATh MTPU OCBOCHUU 3HAHUN MPHUEMBI JIOTHYECKOTO MBIILICHUS (aHaTN3a, CHHTE3a,
CpaBHEHUs, Kiaccuukanyu, 0000IIeHHS ), pACKPHIBATH CMBICIT OMOJIOTMYECKUX ITOHITHH
(BBLIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABIUBATH CBS3U C IPYTUMU MOHSATHUSMH);
OTIPEIEIIATh IENIU JeSITeIbHOCTH, 3aaBasi MapaMeTphbl U KPUTEPHU UX JOCTHKEHHUS, COOTHOCUTh
PE3yIbTaThl JEATENBHOCTH C MOCTABIIEHHBIMHU IEJISIMH;

MCIO0JIb30BaTh OMOJIOTUYECKHE MOHITHS ISl 00bSICHEHUs (DAaKTOB U SBJICHUI KUBOU MTPUPOIBI;
CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHBIE, NeyKTUBHbIE, TI0 aHAJIOTHUH ), BBISBIISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMAaTPUBAEMBIX SBICHUSAX, ((OPMYIUPOBATH BHIBOBI U

3aKJIIOYCHMU A,



IIPUMEHATH CXEMHO-MOJIEIIbHBIE CPEJICTBA IS IIPEJICTABIICHUS CYLIECTBEHHBIX CBA3EH U
OTHOIIEHHUH B U3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAKXKe MPOTUBOPEUUI pa3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HCTOYHUKAX;

pa3pabaTbIBaTh IJIaH PEHICHHUS IPOOIEMBI ¢ YIETOM aHAIHM3a UMEIOIIUXCS MAaTepUAIbHBIX U
HEMAaTEpHUAJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YNIbTATOB LIEJISIM, OLICHUBATh
PHUCKH MOCIEACTBUMN JEATENBHOCTH;

KOOPJIMHUPOBATH U BBIMIOJIHATE PA0OTY B YCIOBUSIX pealbHOTO, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3sBUBaTh KPCATHUBHOC MBIIIJICHUEC ITPU PCIICHUH )KU3HCHHBIX HpO6H€M.

2) 6a30BbIe HCCJIEI0BATEIbCKHE IEHCTBHS
BIIQJIETh HABBIKAMH YIEOHO-HCCIIEIOBATEIHCKON U MPOEKTHOMN JCATEIHHOCTH, HABBIKAMHU
paszpeleHus npoosiemM, CHoCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY ITOHUCKY METOJIOB
perieHus MPaKTUIECKUX 3a]1a4, MPUMEHEHHUIO PA3JIMYHBIX METOIOB TTO3HAHNS,
WCIO0JIb30BATh PA3IMYHbIE BUJBI JESTEILHOCTH IO MOJTYYEHHUIO HOBOTO 3HaHUS, €T0
HHTEPIpETAINH, TPEo0Opa30BaHUIO U MPUMEHEHUIO B YUEOHBIX CUTYaLUAX, B TOM YHCIIE PU
CO3JaHUU YYEOHBIX U COIMAIIbHBIX MPOEKTOB;
(¢hopMHUpOBATh HAYYHBINH TUIT MBILUICHUS, Ba/IeTh HAYYHON TEPMUHOJIOTHEHN, KITIOUEBBIMU
MOHATHSAMH U METO/IaMU;
CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHON JEATEIbHOCTH U
KU3HEHHBIX CUTYalHsIX;
BBISIBIISITH IPUYMHHO-CJICJICTBEHHBIE CBSA3H U aKTyaJIU3UPOBATh 3a/1a4y, BBIIBUraTh TUIIOTE3Y €€
pelIeHns, HaXOAUTh apTyMEHTHI JIJIsl I0Ka3aTeIbCTBA CBOUX YTBEPKICHUIM, 3a/1aBaTh MapaMeTphbl
Y KPUTEPUU PEILICHUS;
aHAJIM3UPOBATH MOJTYYCHHBIE B XO/I€ PEIICHUs 3a]]a4i Pe3yabTaThl, KpUTHUECKU OLICHUBATH UX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;
JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;
OCYILIECTBIIATH IIeJIEHATPABICHHBIN MOMCK TIEPEHOCa CPEICTB U CIIOCOOOB JIEHCTBUS B
podecCHOHANBHYIO CPENY;
yYMETb MEPEHOCUTH 3HAHUS B TIO3HABATEIbHYIO U MPAKTUYECKYIO0 00JACTH KU3HEIEATEIIbHOCTH;
yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIC UJICH, TIpe/ylaraTh OPUTHHAIBHBIEC TIOAXO0AbI U PEIICHHS, CTAaBUThH MPOOIEMBI U

3aauu, JOIMYCKAOINUEC AJIbTCPHATUBHBIC PCIHICHUS.



3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOUHUKAX HHPOPMALIUH (TEKCTE y4eOHOTO MOCOOHs, HAydHO -
MOMYJISIPHOM JINTEPATYpE, OMOIOIMUECKUX CI0BApAX U CIIPaBOUYHUKAX, KOMIIBIOTEPHBIX 0a3ax
TaHHBIX, B IHTEpHETE), aHATM3UPOBATH HH(POPMAINIO Pa3IMYHBIX BUJOB U GOPM
IIpEJICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;
(bopMynHpOBAaTh 3aIIPOCHI M IPUMEHSTH Pa3IMYHbIE METOIbI IIPU TIOUCKE U 0TOOpE
Ononorudeckoil mHPopMaIuu, He0OOXO0IUMOH JIJIsl BBITIOTHCHUS YUSOHBIX 3a/1a4;

MPUOOPETaTh OMBIT UCTIOIb30BaHNUs HH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (hOpMY IIpEACTaBIEeHUs OMOJOTHYecKO HHpopMau
(cxembl, rpauku, uarpamMmbl, TaOIUIbI, PUCYHKH U IpYTOE€);

WCIIOJIb30BaTh HAYYHBIHN S3BIK B KAUECTBE CPEACTBA TP pabOTE C OMOIOTHIECKOM
nHpopmanren: TPUMEHSTh XUMHUYEcKre, (PU3NYECKHe U MaTeMaTHYeCKHe 3HAaKU U CUMBOJIBI,
hopmyrsl, a00peBUATYpPy, HOMEHKIIATYPY, UCIIOIB30BaTh U MPEe0OPa30BbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BJIaJIETh HaBBIKAMHU PACIIO3HABAHUS U 3alIUThI HHDOpMay, HHHOPMAIMOHHOM 0€30MacHOCTH

JIMYHOCTH.

OBj1ajieHNe YHUBEPCATbHBIMA KOMMYHHKATHBHBIMH 1€/ CTBUSIMHM:

1) obmmenne:

OCYIIECTBIIATH KOMMYHHKAIIMH BO BCEX C(hepax JKM3HM, aKTHBHO YJ4acTBOBATH B JTUAJIOTE UIIH
JIUCKYCCHUH IO CYIIECTBY 00CYK1aeMOi TeMbl (YMEHHE 3a1aBaTh BOIIPOCHI, BHICKA3bIBATh
CY)KJICHHSI OTHOCHUTEJIBHO BBITIOJHEHHS TIPEIaraeMoi 3a/1auu, YYUTHIBATh HHTEPECHI U
COTJIACOBAHHOCTD TIO3UIIM IPYTUX YUACTHUKOB JUAJIOTa MJIH JUCKYCCHH);

pacro3HaBaTh HeBepOaIbHBIE CPEICTBA OOIIEH s, IOHUMAaTh 3HAYCHUE COIIMAILHBIX 3HAKOB,
NPEINOCHUIOK BOSHUKHOBEHHUS KOH(PIIMKTHBIX CHTYAIlMi, YMETh CMSTYaTh KOHQIUKTHI U BECTH
[IEPErOBOPHI;

BJIAJIETh Pa3IMYHBIMH CIIOCOOAMU OOIIEHHS M B3aMMOIEHCTBHS, TOHMMATh HAMEPEHHS APYTHX
JIFOJICH, TIPOSIBIISITh YBAKUTEIBHOE OTHOIIICHHE K COOCCEHUKY M B KOPPEKTHOH (hopme
(bOpMyIHPOBATH CBOHM BO3PAKEHHS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB.
2) COBMeCTHAasl 1eAITeIbHOCTD:

MOHUMATh M UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON ¥ HHINBHIyaTbHON pabOThI IPH
pelIeHUH OHOIOTHYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOAMMOCTD MPUMEHEHHUS TPYIITOBBIX

(dbopM B3aUMOAEHUCTBUS NPH pelIeHNH y4eOHOM 3a1auu;



BBIOMPATh TEMAaTHUKY M METO/IbI COBMECTHBIX JICUCTBUH C y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHUMATH LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JCHCTBUSA 110
€€ JOCTHKEHHUIO: COCTABJIATH IUIAH JCHUCTBUMN, PACIIPEAEIIATh POIU C Y4ETOM MHEHUI
YYaCTHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OILICHMBATh KAYECTBO CBOET0O BKJIAJa U Ka)KJOTO yYaCTHUKA KOMaH/bl B OOIINI pe3ysbTat 1o
pa3paboTaHHBIM KPUTEPHUSIM;

IpeAIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UEH C TO3UIIMY HOBU3HBI, OPUTHHAJILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYUIIECTBJIAThH MO3UTHUBHOE CTPATETMYECKOE ITOBEICHUE B PA3JIMUHBIX CUTYALUSX, IPOSBIIATH

TBOPYECTBO M BOOOPaKEHHE, OBITh MHUITHATUBHBIM.

OBJ1ajleHNe YHUBEPCATBLHBIMH PETryJISITHBHBIMH 1€iiCTBUSIMU:

1) camoopraHu3anusi:

UCII0JIb30BaTh OUOJIOTUYECKUE 3HAHUS JIJISl BBISIBIICHUS TIPOOJIEM U MX PELICHHUS B KU3HEHHBIX
Y4€OHBIX CUTYaIUSX;

BBIOMPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH 11EJIEBbIC U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEWCTBUSX U TIOCTYIKAX MO0 OTHOIICHHIO K YKUBOW TIPUPOE, CBOEMY 3JI0POBBIO U 3[I0POBBIO
OKPYXKAOIINX;

CaMOCTOSITEIIEHO OCYIIIECTBIISATH TIO3HABATEIILHYIO JACATEIBHOCTb, BBISBIISTH MPOOJIEMBI, CTABUTh
1 GOpPMYIIMPOBATh COOCTBEHHBIC 331a4K B 00Pa30BaTEIbHON JCITEIIPHOCTH U JKU3HEHHBIX
CUTYalUsX;

CaMOCTOSITEIILHO COCTABJISTh TUIAH PEIICHUS MPOOJIEMBI C YUETOM UMEIOIIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIIIOYTCHUH;

JIaBaTh OIICHKY HOBBIM CHTYaIUsIM;

pacMpsATh paMKH Y4eOHOTO MTPEeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JieNaTh OCO3HAHHBIN BBIOOD, apIYMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;
OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CII0COOCTBOBATH (POPMHUPOBAHHIO U MPOSBICHHUIO IIMPOKOW IPYAUIIMH B Pa3HBIX 00IACTAX

3HaHUH, MOCTOSIHHO MOBBIIIATH CBOM 00Pa30BaTENIbHBINA U KYJIBTYPHBIH YPOBEHb.

2) cCAaMOKOHTPOJIb:
JaBaTh OL[CHKY HOBBIM CHTYaIIUsM, BHOCHTh KOPPEKTUBBI B ICATCIBHOCTD, OIICHHUBATD

COOTBCTCTBUC PC3YJILTATOB LCJISAM;



BJIQJICTh HaBBIKAMH [TO3HABATEIBHON peIeKCUH KaK OCO3HAHUS COBEPIIAEMbIX ACHCTBUH U
MBICTIMTEIBHBIX IPOIIECCOB, X PE3YJIHTATOB U OCHOBAHUI1, MCIIOIb30BATH MPUEMBI pedIieKCuu
IUISL OLIGHKU CUTYaIluH, BBIOOPA BEPHOTO PEILICHHUS;

YMETb OLIEHUBATH PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHMS 110 UX CHU)KEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'MX IIPU aHAIU3€ PE3YJIbTATOB IEATEIbHOCTH;

3) npuHsATHE Ce0sl U APYrUX:

MPUHUMATD ce0sl, MOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
MPU3HABaTh CBOE MPAaBO U MPABO APYIHX HA OLINOKHU;

pa3sBUBATh CIOCOOHOCTh IIOHUMATh MHP C IO3UIHH APYTOro YCJIOBCKA.

HNPEAMETHBIE PE3YJIbTATDBI

[IpeameTHbIe pe3ynbTaThl 0cBoeHUs nmporpammMbl COO 1o 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crienuduueckue ajst yaeOHoro npeameta «buosiorusy HaydHbIe 3HAHUS, YMEHUS U
CrocoObI ICUCTBHUI IO OCBOEHUIO, HHTEPIIPETAIINHI

1 TIpeoOpa3oBaHMIO 3HAHHM, BUJIBI ACSITSIHHOCTH 10 TIOJYYECHUIO HOBOTO 3HAHUS U TIPUMEHEHHUTO
3HAHUH B Pa3IMYHBIX YICOHBIX CHUTYallUsIX, & TAK)KE B peabHBIX KU3HCHHBIX CUTYAIUSX,
CBSI3aHHBIX ¢ OMoJiornel. B mporpaMme npeamMeTHbie pe3ynbTaThl MPEACTABICHBI 110 TO1aM

0o0y4eHHs.

[IpenmeTHbIe pe3yabTaThl OCBOCHUSI yueOHOTO mpenmeta «buonorus» ¢ 10 knacce n0KHBI
OTpaxarb:

chOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OHMOJIOTUU B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOI KapTUHBI MUPA U
HAayYHOTO MHPOBO33PEHMUS, O BKIIAJ€ POCCUNCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouosnoruu, pyHKIIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl PEIIeHHs] )KU3HEHHBIX 3a/1a4;
YMEHHE PacKphIBaTh COJIEp>KaHNe OMOIOTHUECKUX TEPMUHOB U TIOHSITHIA: KU3Hb, KIETKa,
OpraHus3M, MeTabosu3M (0OMEH BEIIECTB U MPEBPAIICHUE YHEPTUH ), TOMEOCTa3
(camoperynsiiusi), ypoBHEBasi OpraHu3alivs KUBBIX CUCTEM, CAMOBOCIPOU3BEICHUE
(pempoIyKius), HaCJIeACTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHE U3JIaraTh OMOJIOTHYECKUE TeOpHUH (KIETOYHASI, XPOMOCOMHAsI, MyTallUOHHAS,

LEHTpaJIbHAs I0TMa MOJIEKYIIsipHO# Ouosiorun), 3akons! (I'. Mennens, T. Moprana, H.



W. BaBwiioBa) u yueHHs (0 LIEHTpaX MHOT000pa3ys U MPOUCXOKACHUS KYIbTYpHBIX pacTeHuil H.
. BaBusnoBa), onpeaensTh TPaHULbl UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIAJIETh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOJIIOJJCHUE U OMTUCAHUE JKUBBIX
CHCTEM, IIPOLIECCOB U ABJICHUH, OpraHu3alus U NpoBeAeHNE OHMOJIOrMUYeCKOro IKCIEPUMEHTA,
BBIJIBH)KEHNE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXK]ly UCCIIEyEMbIMU BEIMUYNHAMU,
00BSICHEHHUE MOJTyYCHHBIX PE3YJIbTATOB, UCTIOIb30BaHHBIX HAYYHBIX MO HATHIA, TEOPUHN U
3aKOHOB, YMEHUE JIeJaTh BbIBO/Ibl HA OCHOBAHHUH ITOJIyYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBIJCNATH CYyLIECTBEHHbIE TPU3HAKU BUPYCOB, KJIIETOK IPOKAPHOT U 3yKapuoT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, 0COOEHHOCTH IIPOLIECCOB: 0OMEHA BEUIECTB U
MIPEBPALLEHUS SHEPTUU B KIIETKE, (OTOCUHTE3A, JIACTUYECKOTO M SHEPreTUYECKOro 0OMEHa,
XEMOCHHTE3a, MUTO3a, Meii03a, OTUIOA0TBOPEHUS, PA3MHOKEHMSI, UHAUBUAYAJILHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHE NPUMEHSATh MOJIYYECHHbIE 3HAaHUS JJ1s1 0OBbSCHEHHS] OMOJIOTUYECKUX MTPOLIECCOB U
SIBIICHUH, 7151 IPUHATUS IPAKTUUECKUX PEIICHUN B MOBCETHEBHOM JKU3HHU C LEJIbIO 00ecTieueHus
0€30MMacCHOCTH CBOET0 3/I0POBBS U 3A0POBbs OKPYXKAIOIIHX JIF0/IeH, COOMI0ACHNS HOPM
IPaMOTHOTO MOBEACHUS B OKPYKaroIllel MPUPOAHON cpesie, MOHUMaHue HE0OX0AUMOCTH
WCIO0JIb30BAHUS JOCTUKEHUIM COBPEMEHHOM OMOJIOTUH U OUOTEXHOJIOTUI JJIsl PallMOHAILHOTO
MIPUPOIOTIOJIB30BaHMS;

YMEHHE pelIaTh NeMEeHTapHble TeHETUUECKHE 3a/1a4l HA MOHO- U AUTHOPUAHOE CKPELMBAHNUE,
CLIETVIEHHOE HAacJeI0BaHUE, COCTABJIATH CXEMbl MOHOTUOPUTHOTO CKPEIIMBAHUS JIJIs
MpEeACKA3aHMs HACJIeI0BAHMS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINIOJIHATH Ja00paTOpHBIE U IPaKTUYECKUE PaboThI, COOI0IaTh MpaBUia Mpu paboTte ¢
y4eOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTUYECKH OLIEHWBATh U HHTEPIPETUPOBATH MH(OPMALIUIO OMOJIOTHYECKOTO
COJIep>KaHusl, BKIIOYAIOIIYIO NICEBJOHAYYHBIE 3HAHUS U3 PA3IUYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOM HH(OPMALIMHU, HAYYHO-TIOMYIISIPHbIE MAaTEPUATIbl), STUYECKUE ACTIEKTHI COBPEMEHHBIX
UCCIeI0OBaHUI B OMOJIOTHUH, METULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbBIE MICHbMEHHBIE M YCTHBIE COOOIIEHUS, 0000111ass OMOIOTHYECKYIO
MHGOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOJIb30BATh MOHATUHHBIN anmapar

OHMOJIOTHUH.

Hpe,[[MeTHLIC pPeE3YyJIbTaTbl OCBOCHUSA yqe6H0ro npeamMeTa «buonorus» ¢ 11 knacce JOJDKHBI
OTpaXKarTh:
C(bOpMI/IpOBaHHOCTB 3HaHUI 0 MECTE U poJin OHOJIOTUU B CUCTEME HAay4YHOI'O 3HAaHUA

CCTCCTBCHHBIX HAYK, B (I)OpMI/IpOBaHI/II/I COBpeMeHHOﬁ €CTCCTBCHHO -Haquoﬁ KapTUHBI MUpPa U



HAayYHOTO MHPOBO33PEHHUS, O BKJIQ/IC POCCUHUCKUX U 3apyOS)KHBIX YIEHBIX-OMOJIOTOB B Pa3BUTHUE
ouomnoruu, PyHKIIMOHAILHOW IPAMOTHOCTH Y€JIOBEKA JUISl PEIICHHsI )KU3HCHHBIX 3a/1a4;

YMEHHE PACKpPBIBAThH COJIEP>KaHUE OMOJIOTHYECKUX TEPMUHOB M MMOHSATHIA: BHI, TIOTYJISIIHS,
reHO(OH/I, FBOJTFOIHSI, TBMKYIIHE CHITBI ((hPaKTOPBI) IBOJIFOIMH, TIPUCIIOCOOIEHHOCTD
OpPraHU3MOB, BHJI000pa30BaHHE, IKOJOTHICCKHE (PAKTOPBI, IKOCHCTEMA, IPOTYIICHTHI,
KOHCYMEHTBI, PEAYIICHTHI, IICTH MUTaHMs, YKOJOTHUeCKas MupamMuIa, OMoreoneHos, onocdepa;
YMEHHE H3JIaraTh OMOJIOTHYECKUE TeopHH (dBoItoIMOHHAs Teopus Y. J[apBruHa, CHHTeTHYECKAas
TEOPHSsI IBOJIIOINH ), 3aKOHBI 1 3aKOHOMEPHOCTH (3apo abitieBoro cxoactBa K. M. bapa,
YyepeI0BaHMs TTIaBHBIX HarnpasiieHui u mytei sBoonnn A. H. CeBeprioBa, yuenust o 6nocdepe
B. U. BepHackoro), onmpenesiTh TPAHUIBI HX IPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHHE BJIAJICTh METOJAMH HAyYHOTO ITO3HAHUS B OMOJIOTHH: HAOJFOICHUE U ONMCAHUE KUBBIX
CHCTEM, MPOIIECCOB W SIBJICHUH, OPraHU3aIlns U MPOBEACHUE OMOJIOTUIECKOTO IKCIIEPUMEHTA,
BBIJIBH)KCHHE THITOTE3bI, BBISIBJICHHE 3aBUCIMOCTH MEXKTy UCCIICTyeMBIMU BEJTHYNHAMH,
00BsICHEHUE MTOTYICHHBIX PE3YIbTaTOB, HCIIOJIb30BAHHBIX HAYIHBIX MIOHIATHH, TEOPHHA 1
3aKOHOB, YMEHUE JIeJIaTh BBIBOJIBI HA OCHOBAHHH ITOJTYYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBIJCNATH CYyHIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTUYECKHX OOBEKTOB: BUIOB,
MOMYJISILUM, MPOYLIEHTOB, KOHCYMEHTOB, PEYLIEHTOB, OMOTE€OIIEHO30B U IKOCHCTEM,
0COOEHHOCTH MPOIIECCOB: HACIIEACTBEHHON N3MEHYMBOCTH, €CTECTBEHHOTO 0TOODAa,
BH1I000pa30BaHUs, IPUCIIOCOOICHHOCTH OPTaHU3MOB, JIEUCTBHSI DKOJIOTHYECKUX (PAKTOpOB Ha
OpraHu3Mbl, IEPEHOCA BEIECTB U MOTOKA SHEPTUU B IKOCHUCTEMAaX, aHTPOMIOTEHHBIX U3MEHEHUI
B 9KOCHCTEMaxX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUYECKUX IIUKIIOB B
ounocdepe;

yYMEHHE PUMEHSTh MOJYYCHHbIE 3HaHUA U1 00bICHEHUS OMOJIOTMYECKUX MPOIIECCOB U
SIBIICHUH, 17151 IPUHATUS IPAKTUYECKUX PEIICHUN B MMOBCEIHEBHOM JKHU3HHU C EJIbIO 00ecTIeueHUS
0€30MMacCHOCTH CBOETO 3[I0POBBS U 3A0POBbS OKPYKAIOIIHX JIF0/IeH, COONMI0ACHUS HOPM
IPaMOTHOTO MOBE/ICHUS B OKPYXKAIOIIEH MPUPOAHOM cpefie, MIOHUMaHUEe HE0OX0IMMOCTH
WCIO0JIb30BAHUS JOCTUKEHUI COBPEMEHHOI OHMOJIOTHH AJIsl pallMOHAIBHOTO
MIPUPOIOTIOJIL30BAHNUS;

YMEHHE pelllaTh dJIeMEeHTapHbIe OMOIOTUYECKUE 331a4H, COCTABIIATH CXEMBbI TIEPEHOCA BEIIECTB
Y DHEPTUH B SKOCUCTeMaX (IeTH MUTaHuUs);

YMEHHE BBITIONHATH JTA00OpaTOPHBIE U PAKTUYECKUE PabOThI, COONMI0IaTh MpaBUia Mpu padoTe ¢
y4eOHBIM U JTa0OpaTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTUYECKH OIEHUBATH M HHTEPIPETUPOBATH MHPOPMAITUIO OHOJIOTHUYECKOTO
COJIep>KaHusl, BKIFOYAIOMIYIO TICEBOHAYYHBIC 3HAHUS U3 PA3IUYHBIX HCTOUYHUKOB (CpeAcTBa

MaccoBOi1 HH(bOpMaLII/II/I, HAay4YHO-TIOIYJIIPHBIC MaTepI/IaJ'ILI), paccMaTpuBaTh riao0abHbIE



HKOJIOTUYECKUE TPOOIeMbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO

IIO3UITUIO;

YMEHHUE CO37aBaTh COOCTBEHHBIE TMCHbMEHHBIE M YCTHBIE COOOIIeHHUS, 0000111as1 OMOIOTHUECKYIO

I/IH(i)OpMaIII/IIO N3 HCCKOJIbBKMX UCTOYHUKOB, 'PAMOTHO HCIIOJIB30BATh TTOHATHHHBIN armapar

OUOJIOTUU.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne | HaumenoBanue KonunuecTBo yacos DIIeKTPOHHBIE
I/T1 | pa3AesioB U TEM Bcero | Koutpoasubie | [Ipaktnueckue | (LuppoBbie)
MPOTrpaMMBbI paboThl paboTsl 00pa3zoBaTeNbHbIC
pecypchl
1 | buonorus kak Hayka 2 0.5 bubnuoreka [JOK
https://m.edsoo.ru/7f4lc
292
2 JKuBbie CHCTEMBI U UX 1 bu6moreka [IOK
OpraHu3aIus https://m.edsoo.ru/7f41c
292
3 XuMHUYeCKuil coctaBu | 8 1 1 bu6mmoreka [IOK
CTPOCHHE KIIETKU https://m.edsoo.ru/7f41c
292
4 JKuszHenesrenbHOCTD 6 bu6mmoreka [IOK
KJICTKU https://m.edsoo.ru/7f41c
292
5 PasmHoxeHuE 1 5 1 1 bubmuoreka [JOK
WHIUBUIyaTbHOEC https://m.edsoo.ru/7f41c
pa3BHUTHE OPraHU3MOB 292
6 Cenekmus opraHu3moB. | 3 bu6mmoreka [JOK
OcHOBBI https://m.edsoo.ru/7f41c
OHMOTEXHOJIOTHH 292
7 HacnenctBeHHOCTE U 8 1 1.5 bu6mmoreka [JOK
W3MEHYHUBOCTD https://m.edsoo.ru/7f41c
OPraHu3MoOB 292
8 | Pe3epBHOE Bpems 1 bubnuorexa [IOK

https://m.edsoo.ru/7f41c
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292

OBULIEE KOJIMYECTBO 34 3 4

YACOB I10 ITPOT'PAMME

11 KJIACC

Ne | HammenoBanue KosmuecTBo yacos OnexrponHsie (TU(POBEIE)

/T | pa3/ienoB U TeEM Beero | Kontposshsle | IIpakTHueckue o0pazoBaTesbHbIE PECYPCHI
HPOrpaMMbl paboThI paboThI

1 DBOIONMOHHAS 9 1 1 bu6moreka [IOK
Ounonorus https://m.edsoo.ru/7f41cc74

2 Bo3uukHoBeHne u | 9 0.5 bu6moreka [IOK
Pa3BUTHE KU3HH https://m.edsoo.ru/7f41cc74
Ha 3emie

3 Opraau3msl 1 5 1 1 bubnuorexa [JOK
OKpYKaroIas https://m.edsoo.ru/7f41cc74
cpena

4 CooOmecTBa u 9 1 bu6moreka [IOK
9KOJIOTHYECKUE https://m.edsoo.ru/7f41cc74
CUCTEMBI

5 PezepBHoe Bpemst | 2 bubnuorexa [JOK

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

OBILIEE 34 3 2.5

KOJIMYECTBO

YACOB I1O0

[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI 1IJIS1 YYEHUKA

* buonorus. O6mas 6uonorus, 10 kiace/ CuBornazos B.U., Aradponosa U.b., 3axaposa E.T.,
OO6111ecTBO € OrpaHUYEHHOM OTBETCTBEHHOCTHIO «I[PODAY; AkimonepHoe 00111eCTBO
«M3parenscTBO «IIpocBemenne»

buonorus. 10 knacc. Yuebnuk. ba3ossiit yposens.Ilaceunnk B.B., Kamenckuii A.A., Py0iios

AM. u ap. /Tlox pen. Ilaceunuxa B.B.

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA
buonorus. Paboune nporpammel. [Ipenmernas nunus yaeonukos "JIuaug xuznaun". 10-11

KJ1aCChI

HUAU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru



