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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl MO OUOJOTUHU TEOPETHUYECKYIO OCHOBY MJIs
OTpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX aHUS y4eOHOro MpeaMera
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIei, CcolepKaHus, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MMOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX LENIX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETrO
obmero obpasoBanus B Poccuiickoii dexepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMONOruK, €€ 3HaYeHUH B MTO3HAHUM KUBOM MPUPOJIBI U 00eCreYeHUN
CYILIECTBOBAHMSI YesloBeYeCKOro obmiecTBa. COrjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTpe/eieHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruum Aa€T MOpeACcTaBIeHUWE O LesIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHUTAaHUS M pPa3BUTUA OOYYAOUIMXCS CpEeACTBAMU
yueOHOoro mnpeamera «buonorus», oOmnpeAenser o00sA3aTelIbHOE MPEAMETHOE
COJIep)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHyEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOTHKH 00pa30BaTeIbHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00y4YaroIuXCsl.

B mporpamme 1o OuHOJIOTMHM TakXe YYMTHIBAlOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JINYHOCTHBIM, METAlpEeIMETHbIM U MPEJIMETHBIM pe3yibTaraM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB yue€OHO-TIO3HABATEIbHOU
NeATEeTbHOCTH/YUEOHBIX JIEUCTBUM OOY4YalOMIMXCSd 1O OCBOCHUIO COJCpPKAHUS
OMOJIOrMYecKOro oOpa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peaini30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
IIPOCMATPUBAETCS HANpPaBICHHOCTh Ha pPa3BUTHE 3HAHMM, CBA3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHWEM K OKpYy)Karoued MpUpOIHON cpene.
[ToaTOMy Hapsiny ¢ M3ydyeHHEM OOLIEOMOIOTMYECKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHHMH KMBBIX CUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAaHHE HMCIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHUN B MOBCEAHEBHOM JKU3HU JJISl PEIICHUS MPUKIAAHBIX 33/]a4, B
TOM 4Hucie: NpOoPUIAKTUKUA HACIEICTBEHHBIX 3a00JIeBaHUN 4YellOBEKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTUPOBaHU, 00OCHOBaHUS HKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpYXKaloOIIeW NPUPOJHOW cpene, aHaau3a
BJIMSIHUSL XO3SUCTBEHHOW JAESITENbHOCTH YEJOBEKa Ha COCTOSHUE MPHUPOAHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUSI K MPUKIIATHON HANPaBICHHOCTH
ydueOHoro npeamera «buosiorus» MpoauKTOBaHO HEOOXOIUMOCTHIO 0OeCTIeUeHUs
YCIIOBUM ISl pEUIEHUS] OJJHOM M3 aKTyaJbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KoTopas mpeanonaraeT (GOpMHUPOBaHHE Y  OOy4YarOIIMXCS
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOT'0 MUPA.



buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
Mecto. OHa oOecrieunBaer (OopMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpA, paclIMpsieT U 0000IIaeT 3HAHUSA O KUBOW IpUpoje, €€
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(GyHKIHMOHATIBLHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, YKOJIOTUYECKOTO MBIIUICHHS], IGHHOCTHOTO OTHOIIECHUSI K KUBOW MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3nHaueHrne GMOIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeIHero  odmero  o0pa3oBaHUsA,  COIHAIM3AINU
oOyuaromuxcs. M3yuenue 6MoI0ruu 00ecreurnBaeT yCciuoBus s (OpMHUPOBAHHUS
WHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpa¢uu. Ha3BaHHbIE MOJOXKEHUS O IpeIHA3HAYEHUM Y4eOHOro IMpeaMeTra
«buonorus» cocraBUJIM OCHOBY Ui ONPEICICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme II0
OMOJIOTHH.

OT10op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXO0Ja, B COOTBETCTBUU C
KOTOPBIM OO0yYaroluecs: JOJKHbI OCBOMTh 3HAaHUS M YMEHHUSA, 3HAYUMBIE JUJIS
dbopmupoBaHusi O00OIIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TNPaKTUUYECKOM AesiTeabHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJIOrMYecKOro oOpa3oBaHMUsL.

CTpyKkTypupoBaHHE cOAEpXaHUs y4yeOHOro Marepuajsa B IMPOTrpaMMe I10
OMOJIOTMM OCYLIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAYEHUS 3HaHMH 00
OTJIMYUTENbHBIX OCOOCHHOCTSX KUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHu3alvu U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HAy4YHOTro To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Ouonoruyeckas cucrema», «CucreMa ¥ MHOTrooOpasve OpraHU4ecKOro MHpay,
«IBOIOIMS KUBON MPUPOJBI», « IKOCUCTEMBI U IPUCYILINE UM 3aKOHOMEPHOCTHY.

[enps wm3ydyenuss ydyeOHoro mnpeamera «buosiorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETeHHE YMEHMU
UCIIONIb30BaTh ATH 3HAHMS AJsi TPAMOTHBIX JIEHCTBUN B OTHOUICHHMH OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX MPOOJIEM.

Jloctmxenue 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBom
ypOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:



OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHSIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, PaBUiIaX, CIyKallluX OCHOBOU
Ui (popMHpOBaAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHMHE MHUpA, O
METOJIaX HAay4YHOI'O MO3HAHMs, CTPOEHUU, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM PAa3HOTO YPOBHS OPTaHU3AlMU, BBIIAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX
UCCIIEJOBaHMSIX B OMOJIOTHH;

(GopMupoBaHHuEe y OOY4YaIOIIMXCSl MO3HABATEIbHBIX, MHTEUIEKTyaJIbHbIX W
TBOPUYECKUX CIOCOOHOCTEW B Mpoliecce aHalW3a JAaHHBIX O MyTAX Pa3BUTHUS B
OMOJIOTMH HAyYHBIX B3IJISIOB, MW M TOAXOJOB K HM3YYCHHIO JKHUBBIX CHCTEM
pa3HOro YpPOBHS OpraHU3aIuH;

CTaHOBJICHHE Yy oOOydJarommxcs oOmel KyJabTypbl, (YHKIIHOHATHHON
TPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH M OIICHUBATH SBJICHUSI OKPY>KAIOIIETO
MHUpa KUBOW MTPHUPOAbI HAa OCHOBAaHMHM 3HAHWM W OIBITA, TOJYYEHHBIX MPHU
U3y4E€HUU OMOJIOTHH;

¢opMupoBaHue y OOydalOIIMXCS YMEHHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKOH JEATENIbHOCTH 4YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHif;

BOCIHUTAHHUE YOEXKIEHHOCTH B BO3MOKHOCTH IO3HAHUSI UYEJIOBEKOM >KUBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLLEHUS K HEl, COOIIOIEHUST ATHUECKUX
HOPM IIpU IIPOBEJECHUHN OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HAaHWE IICHHOCTH OWOJIOTUYECKUX 3HAHHWHM [JIsl TOBBIIMICHUS YPOBHS
9KOJIOTUYECKOH KYIbTYPHI, A1 (HOPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLIEHKH TIOCJIE/ICTBUI CBOEH EATEIHLHOCTH MO0 OTHOIIEHUIO K OKPY KaIoIIeH cpefe,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOmiero o6pasoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00s13aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOISALIUM B
cocTaB IpeaMeTHOU obnacTi «EcTrecTBeHHO-HAYUHBIE TIPEIMETHDY.

Jlist m3ydenusi OMoJI0ruu Ha 6a30BOM YpOBHE CpPEIHEro o0I1ero oopa3oBaHus
orBoguTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 gac B Hezento).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduei, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbios, k. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alus.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaIMET u3ydeHus: ouosorun. Otinyue
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. Y POBHU OpPTaHU3AIMU OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTEOIIEHOTUYECKHI ), OMOC(EepHBIH.

JlemoncTpanum:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHYECKHN COCTaB KJIETKA. XHMHUYECKHUE BJIEMEHTBI: MaKpOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHHEPATBHBIX BelleCTB B kieTke. l[lomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBAa OenkoB. buonornyeckue
byHKIIUN OEIKOB.

®depmenTtsl — Ouonormdyeckue Karanm3aTtopbl. CTpoenue (QepmeHra:
aKTUBHBIA TIEHTp, cyOcTpartHas crneuuduunocts. KodepmenTtsl. ButamuHsbL.
Otmuus PepMEHTOB OT HEOPTAHMYECKUX KaTaIM3aTOPOB.

VYraeBoael: MoHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapunipl - (caxaposa, JaKkTo3a) U Mojucaxapuibl  (Kpaxmai, IJIMKOTEH,
1esuIo03a). buonornyeckue GyHKIIMM yTrII€eBOIOB.



Jlununel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [HAPOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIHUIOB KaK UCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuast — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u dpynkuun PHK.
Bunasl PHK. AT®: ctpoenue u pyHKIIHIH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOIEUCTBUS
uzel u (akToB B HAYYHOM MO3HAHUHU. MEeTOIbl U3yUEHHS KIETKH.

Knerka kak menoctHas >kuBasg cuctema. OOIIMe MNPU3HAKH KIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyasl /IHK kak renernueckuil ammapar,
CUCTEMA CUHTE3a OeJKa.

Tunel KJIETOK: JyKapuoTHUecKas U mpokapuothyeckas. OcoOeHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
IrpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoricTBa v pyHKIuu. [{uTomnasma u eé
opraHouibl. OgHomemMOpanHbie opradHousl kietku: JIIC, ammapat ['onbmxw,
mu30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TIUIACTUIBI.
[Ipoucxoxknenne MUTOXOHApHM U Tiactua. Bunel mactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KIJIETOYHBIA WEHTP, LEHTPUOJIH, PECHUYKHU,
KryTUKUA. OYHKIIUK OpTraHOUI0B KJIETKU. BritoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIuia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JlemoHncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. lllBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panxinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOLIEY.

Tabmuubr u cxembl: «llepuoguyeckas TabaUIAa XUMUYECKUX DIIEMEHTOB,
«CTpoeHne MOJIEKYJIbl BObI, «buocunres 6enkay, «CTpoeHHe MOJIEKYJIbl OeliKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHne MoyeKysbl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue saapa KIETKN», « Y TIeBOAb, «JIMnuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJi MPOBEACHUS
HAOJIOICHUM, W3MEPEHMM, SKCIIEPUMEHTOB, MUKpONpPENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEepUATbHBIX KIETOK.

JlaGopaTopHblie M NpakTHYeCKUE PadoThI:

Jlabopatopnas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONW AaKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl ).



Jlabopatopuass pabora Ne 2. «M3ydyeHwe CTpOCHHS KJIETOK pACTEHUH,
YKUBOTHBIX U OakTepHil MoJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
OMHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BEIIeCTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMUIISIUSA (SHEPreTUYEeCKUil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrud B MOHUMAHUU
MeTabonu3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbi. Pombs dhepmenTOB
B 0OMEHE BEIIECTB M MPEBPAIICHUN YHEPTUHU B KIIETKE.

®otocunre3. CperoBas u TemHOBasg (a3pl (oTocuHTe3a. Peakiuun
dbotocunTeza. DPhekTuBHOCTH (hOTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. Biausinue ycnoBuii cpeapl Ha (POTOCHUHTE3 U CIIOCOOBI MOBBIIECHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XeMOCHHTe3. XEeMOCUHTE3UPYIONINe OakTepuu. 3JHAUCHHE XEMOCHHTE3a JIJIs
YKU3HH Ha 3emie.

DHepreTuueckuii oOMeH B KjeTke. PaciiernieHue BeecTB, BBIJCICHHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTalbl JHEPreTUYECKOro oOMeHa.
['mukonu3. Bpoxenwe um ero Buabl. KuciopogHOe OKHCIEHHE, WU KJIETOYHOE
JIbIXaHUE. OkucnurenbHoOe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peaknuun wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetmuyeckoil MH@OpManuMu B KIETKE. ['@HETHMYECKHM KOJ M €ro
cBoiicTBa. Tpanckpunuusa — Matpuusblii cuaTe3 PHK. Tpancnsiuusa — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. cTopust oTkpsiTus Bupycos (/1. W.
WBanoBckuit). OCOOCHHOCTM CTPOCHHMSI M JKMU3HEHHOTO IIHMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKAa, BbHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUIY) — BozOyaurens CIIM/]a.
OOpatHast ~ TpaHCKpUIIIMA, peBepraza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHEHHUs! BUPYCHBIX 3a00JICBAHUIA.

JdeMoHCTpanuu:

[Toptpetsr: H. K. Konsuos, /1. 1. iBanosckuii, K. A. Tumupsses.

Tabnuiel 1 cxembl: «Tunbl nutanusy, «Metadbonuzm», «MUTOXOHIPUSY,
«HepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbld nukia Bupyca CIIN/]a,
oakTepuodaray, «Pemnukanus JTHK.

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumniusy,
«buocuntes 6enkay, «CTpoeHne KIETKN», Mojiesb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHHe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.



KrieTouHplii UK, WM JKU3HEHHBIM 1WKI KieTku. WHTepdaza m MuTO3.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0op — KapHOTHIL
JIMTION THBIN M TalUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{uTonoruuyeckue OCHOBBI PAa3MHOKEHHSI W  WHIAWBHUAYAJbHOIO  Pa3BUTHA
OpraHU3MOB.

Henenue knetku — muto3. Craaum murtosa. IIpoueccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. BHOTOrMYEeCKui CMBICT MUTO3A.

[Iporpammupyemasi TuOEIb KJIETKH — arlonTo3.

@DopMBbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U 1moJioBoe. Buael Oecrionoro
Pa3sMHOXKEHUS: JICJICHUE HAABOE, IIOYKOBAHHE OJHO- KM MHOTIOKJIIETOYHBIX,
cropooOpa3oBaHue, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHHE
OpPTaHMU3MOB, €r0 3HAYEHUE JJIS CEJIEKIIUH.

[TosoBO€E pazMHOKEHUE, €TO OTIIMYHS OT OECIIOJIOTO.

Meiio3. Cranuu meio3a. IIponecchl, mpouCXOslMe HA CTaAusAX MeKo3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbici U
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0OOpa3oBaHUsl MOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie >Keae3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE M PA3BUTHE TOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SIMIEKIIeTKa) — CHepMaToreHe3 M OBOICHES.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK M clepMaTo3ouaoB. OMIogoTBOpPEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuUTHE  (OHTOTreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(amMOpuorenes). Jrtarnbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOienue, racTpyisiiusi, opranorese3. IloctamOpuoHanbHOE pazBuTHE. TUIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsMoe (JIMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, COCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOJICTBa.

Poct u pazButue pacreHuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTA/INM PA3BUTHSI.

JdeMoHCTpaUu:

Tabmuubr u cxembl: «DOpMBI pPa3MHOXKEHHUS OPTaHU3MOBY, «JlBOitHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUil», «BereraruBHOoe pa3MHOKEHHUE
pactenuity, «J/lenenue kieTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMb», «Knerounsiii mukn», «Permmukamus JTHK», «Mutosy,
«Menos», «IIpsamoe u HenmpsAmMoe pa3BUTHEY, «] aMETOreHe3 y MIICKOMUTAIOIINX U
4enoBeka», «OCHOBHBIE CTAIMA OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOTI, MHKPONPENapaThl «CniepmaTo30u bl
MJIEKOIIUTAIOLIETO», «SIMIEKIeTKa MIIEKOMUTAWEro», «KapuoknuHe3 B KieTKax
KOpelIKa JIyKa», MarHuTHas MoOJieNib-anmuinkanus «J/lejgeHue KIEeTKu», MOJelb
JIHK, Mmonenp metadazHoit XpOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:



Jlabopatopuas pabora Ne 3. «HabGmomeHnne MuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlaGoparopuas pabota Ne 4. «M3yueHwe CTpPOECHHS IIOJOBBIX KIJIETOK Ha
TOTOBBIX MUKpOIIpPENaparaxp».

Tema 6. HaciieicTBEHHOCTH M1 KBMEHYMBOCTH OPraHU3MOB.

[Ipenmert u 3a1aun reHETUKU. MIcTOpus pa3BUTHs T€HETUKUA. POJIb IMTOJIOTHH
U ASMOPHOJIOTUH B CTAHOBJICHHMU TEHETHUKH. BKiIaa pOCCHUCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TEHETHKH (THOPHIO0IOTHYCCKUH,
UTOTCHETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHUE
noHsATHsA. [ eHeTnYecKasi CHMBOJIMKA, CMOJIb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJeOBaHUs MPU3HAKOB, YCTaHOBIICHHbIE ['. Menpaenem.
MonorubpuiHoe CKpenmBaHue. 3aKoH eAuHOooOpa3usi TUOpPUIO0B MEPBOTO
nokoyieHusA. IIpaBuno JOMHUHMpOBaHMS. 3aKOH PpACHICIUICHUS MPU3HAKOB.
['unoresa ynuctoThl ramet. [10JHOE U HEMOJTHOE IOMUHUPOBAHUE.

JurubpuaHoe  CKpeniuBaHWE. 3aKOH  HE3aBUCHUMOTO  HACIICIOBAHMS
npu3HakoB.  lluToreHeTMdecKkWe  OCHOBBI  JUTHOPUIHOTO  CKpEIIMBaHUS.
AHanu3upymolee ckpernuBanue. Fcrnoap30BaHne aHATUM3UPYIOIIETO CKPEITMBaHUS
JUJISL OTIPEICJICHHS TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3HakoB. PabGora T. Moprana 1o
CLUETUJICHHOMY HAacCJEIOBaHUIO T€HOB. HapyllleHre CuerieHus TeHOB B PE3YJIbTATE
KPOCCHUHTOBEpA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTH. | eHeTHYeCKue KapThl.

['enetnka mosa. XpoOMOCOMHOE ONpeAeseHUE moyia. AyTOCOMBI U MOJIOBBIE
XpoMocOMBI. ['oMoramMeTrHeie W rereporaMeTHble oOpraHu3Mbl. HacnenoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHIbI N3BMEHUMBOCTHU: HEHACJIEACTBCHHAS M HACJICCTBCHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA
MOU(DUKAIIMOHHONW M3MEHUYMBOCTH. BapuanimoHHbIN s 1 BapuallMOHHAS KpUBas.
Hopma peaknuu npusHaka. KonmuecTBEHHbIE M KAYECTBEHHBIE IMPU3HAKU M UX
HopMa peakimu. CBolicTBa MOAU(MUKAITMOHHONW N3MEHYHNBOCTH.

HacnencrBenHas, Wid TEeHOTUIIMYECKas, HM3MEHUMBOCTh. KoMOMHaTHBHas
U3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
W3MEHUYMBOCTU. MyTarimoHHasi u3MeHYUBOCTh. Kimaccudukaimsi MyTanuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUYUHBI MyTaluil. MyTtareHHble (pakTophl.
3aKOH TOMOJIOTMYECKHUX PSAZIOB B HaclieACTBeHHOM n3menunBoctu H. M. BaBuiiosa.

Buesnepnast HaciIeACTBEHHOCTh U U3MEHUYUBOCT.

I'enetnka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YyeJIOBEKa: reHeaIOTHUYCCKUM, ONTM3HEIOBEIN, IIUTOTCHETHYCCKUM, OMOXUMUYCCKUH,
MOJICKYJISIPHO-T€HETUUECKHA. CoBpemMmeHHOe ONPEECIICHUE TeHOTHIIA:
MMOJIJHOTEHOMHOE CEKBCHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[11P-ananu3a. HacneactBenuble 3a0ojeBaHUsS 4YEIOBEKA: TCHHBIC OOJIC3HH,
00JIe3HU C HACJEACTBCHHOM IPEAPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIC3HHU.
Comartnueckue u reHepatuBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI



3I0pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPO(PUIAKTUKY U JIEUCHHS T€HETHYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAYEHUE MEAUIIMHCKOM
IEHETHKHU B MPEAOTBPAILICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHOPHIHOE  CKpEIIMBAHME U €TI0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCUICIUIEHHS M €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTBI  Tramer», «JlurubpugHoe  CKpeulBaHHUE»,
«lutonornyeckue - OCHOBBI  JUTMOPUIHOIO  CKpellMBaHus»,  «Meno3y,
«B3auMoznencTBue ajIeNbHBIX T'€HOB», «l'€HeTMYeCKHe KapThl pACTEHUH,
JKABOTHBIX M YEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACJIEHOBAHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenmoBeka © KUBOTHBIX», «Buibl
U3MEHUYMBOCTHY», «MoaudpukalmoHHas HW3MEHUYUBOCTH», «HacnenoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBuw», « MyTanimoHHas U3MEHUHUBOCTDY.

OobopynoBanue: MoJenu-anuMKauy «MOHOTHOPUAHOE CKpELIMBaHHUEY,
«Hemonnoe nomunHupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOII W MuKpompenapar «Jlpo3oduna» (HopMa, Myranuu
(OpMBbI KpbUIbEB U OKPACKH TeNa), repOdapuil «I'opox mOCceBHOIN.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3yJabTaTOB MOHOTHOPHUIAHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax.

JlaGoparopHas pabota Ne 6. «M3yyeHue MoaupuKaiiMOHHOW U3MEHYUBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PsAZIa U BApUALMOHHON KPUBOW.

JlaGoparopHas pabota Ne 7. «AHanu3 MyTauuil y apo30duiibl Ha TOTOBBIX
MHUKPOIIPENApATAX .

[Tpaktnueckast pabdora Ne 2. «CocTaBlieHWE€ U aHaIU3 POJOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekuys Kak Hayka M Ipolecc. 3apOKICHUE CEJIEKUUU U JIOMECTHKALUS.
Yuyenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOT00Opasus
KyJbTYPHBIX pacTeHUW. LIEHTpbI MPOMCXOXKIECHMS AOMAIIHUX XUBOTHBIX. CopT,
II0pOJ1a, IITAMM.

CoBpeMeHHbIE METOJIbI CeleKIUU. MacCOBBIN U MHAMBUIYAbHBINA OTOOPHI B
CENEKIIMU pPACTEHUHW U KHUBOTHBIX. OILIEHKa JKCTEphepa. bIM3KOpOICTBEHHOE
cKpenuBaHue — HMHOpuAMHT. Yucras nuHusA. CKpellMBaHWE YWCTHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHHE — ayTOPUIMHT.
Otpanénnas rtulOpuausauus U €€ ycnexu. VCKycCTBEHHBIA MyTareHes U
MOJIYyYCHUE TIOJNUIUIOUAOB. JIOCTHKEHUSA CEJIEKIMH PACTEHUH, >XUBOTHBIX U
MHKPOOPTraHU3MOB.

buoTexHoJOTH Kak OTpacib NMPOU3BOACTBA. ['€HHas HMH)KEHepus. OTallbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHKeHepus. Kilerounbie KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHNUE PACTEHUM.



KHOHHpOBaHI/Ie BBICOKOITPOAYKTUBHBIX CEIbCKOXO03SMCTBEHHBIX OpPTraHU3MOB.

DKOJIOTHYECKHE u ITUYECKUEC pOOJIEMBL. I'MO — F€HETUYECKH
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanumu:

[Toptpersl: H. 1. BaBuios, . B. Muuypun, I'. JI. Kapneyenko, M. .
HBaHOB.

Tabmuubl 1 cxembl: kKapta «lleHTpbl MPOUCXOXKAECHUS U MHOTOOOpasus
KYJBTYPHBIX pacTeHuit», «[lopoasl ToMalHuX KUBOTHBIX», «CopTa KyJIbTYypHBIX
pacteHui», «Otnanéanas rudpuauzanus», «Padoter akagemuka M. @. iBaHoBay,
«Ilomumnongus», «OO0BEKTH OMoTexHONOTHNY, «KileTouHbIe KyIbTYpHI U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U nepeHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKH IIOJ0B U KOPHEILIOAO0B AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repOapuil «CenbCKOX035MCTBEHHBIE PACTEHUS.

JlaGopaTopHblie U NpakTUH4YecKue padoThbl:

Okckypeust «OCHOBHBIE METOABI M JOCTHXKEHUSI CEJIEKIUU PACTEHUU U
YKHUBOTHBIX (Ha CEJIEKIHOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATELHBIM  y4acTOK, B TEIUIMYHOE XO34MCTBO, J1TaOOPATOPHUIO
arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoJrOHOHHASI OHOJIOT HS.

[IpennochUlki BO3HUKHOBEHHUSI HBOJIOIUOHHOW TEOPHUHU. OBOJIOLIMOHHAS
Teopust U €€ MeCcTO B OMOJIOTHHU. BiusHuEe >BOIOIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerenscTBa 3BOJONUU. [laneoHTONIOrMUECKHE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUS BHJIOB B MMAJICOHTOJIOTHUECKOM JIETOMHUCH, TEPEXOAHbIE (HOPMBI.
buoreorpaduyeckue: cxoncTBo U paznuuue GayH u Ghjaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3THUUS SMOPHOHOB pa3HBIX BHUIOB
MMO3BOHOYHBIX. (CpaBHUTEIHLHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJOTHUYHBIE,
pPYAMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y Bcex
OpPraHU3MOB.

OomonmonHas teopusi Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHUS
JapBUHM3MA. JIBIDKYIIME CHJIBI DBOJIIOIMM BHUJIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOKEHUE TIPU OTrPAaHUUYECHHOCTH PECYpPCOB, HEOMPEAECIEHHAS] MU3MEHUYMBOCT,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bosonnu (CTD) u e€ 0OCHOBHBIE MTOJOKEHHUS.

MukpoaBostonus. [Tonmynsinus kak eIMHUIA BUIA U 3BOJIIOIUU.

JIBrkymue cuiibl ((pakTopbl) 3BOJIONUKM BUAOB B Tpupojae. MyTallmoOHHBINA
mpoiecc ¥ KOMOWHATHBHAs W3MEHYMBOCTH. [lOMymnsIMOHHBIE BOJHBI M Apeid
reHoB. M30J41ust 1 MUTpalus.

EcrectBennbiit otOOp — HampaBisoonmi (HakTop HSBOJOIUUA. DOpMBI
€CTECTBEHHOT0 0TOOpA.



[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ylnbTaT 3Botonuu. [Ipumepsr
IPUCIIOCOOJIEHUH y OpraHu3MOB. ApoMOp(03bl U UAN0AAANITALIUY.

Bun wu  BugooOpazoBanume. Kpurepunm Buga. OcHOBHblE  (QOpPMBI
BUJI000pa30BaHus: reorpauyeckoe, IKOJIOTHYECKOE.

MakposBomoniust.  @opMbl  3BOJIOLMU:  (UIETUYECKAs, JAUBEPreHTHAs,
KOHBEpreHTHasl, napajieibHas. HeoOpaTuMoCTh 3BOIIOLUY.

[IponcxokIeHHE OT HECNEeNHAIM3UPOBAaHHBIX NpeakoB. [Iporpeccupyromas
crenuann3anysa. AIanTUBHAs paJnAaLysl.

JlemoHncTpanum:

[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuup! U cxembl: «Pa3BuTHE OpraHNYecKOro Mupa Ha 3emiie», «3apoIbIIIH

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Popmbl  OopbObI  3a
cyliecTBoBaHue», «EcrecTBeHHBIH 0TOOP», «MHOroobpasue copToB pacTeHHID,
«MHuoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyrtamronHas

U3MEHUYHUBOCTHY, «Apomopdo3by, «Unuoamanranmum», «OOmas aereHepanusy,
«/IBmwxymue cuibl sBomonuny, «Kapra-cxema wapuipyta myrtemectBus Y.
Hapsuna», «bopbba 3a cymiecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHYECKOE BUI00OPA30BAHUEY.

OO6opyioBaHME: KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
Ha0Op TUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3aluTHBIX TPUCIIOCOONICHUN Y
KUBOTHBIX», MOJAENh «OCHOBHBIC HAIPABICHUS JBOJIIOIUNY, 00BEMHAS MOICIb
«CTpoeH#ne roJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpapuyeckass kapra wmupa, KoUIeKIus «DOpPMBI COXPaHHOCTH
UCKOTIAeMBIX JKMBOTHBIX UM pacTeHui», wmojenb ammumkanus «llepekpéct
XpoMOCOM», BIaxHble TmpemapaTel «PasButne Hacekomoro», «Paspurtue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTtanuu GOpMbI KPBIILEB U
OKpacKH TeJa).

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BUIOB MO MOP(OIOTHUECKOMY
KPUTEPHIO».

JlaGoparopHnas pabora Ne 2. «Onucanue npucrnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIHHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHBIC TIPEACTABIICHUS O 3apOKJICHWM >KM3HWU. HaydHble THITOTE3BI
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0HOoTeHe3 M TaHCIepMUs. XUMUYecKas
aBoMONNA. AOWOTEHHBI CHUHTE3 OPraHWYeCKHX BEIIECTB M3 HEOPTraHUYECKHX.
DKCTepuMEHTAIbHOE TIOJITBEPKICHIUE XUMUUECKOH dBoony. HaganbHbIe HTamns
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE TMPOTOKJICTKU. [lepBble KIETKM W HX IBOJIOIUS.
dopMUpOBaHUE OCHOBHBIX T'PYIII KUBBIX OPTAHU3MOB.



Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuojgaM. Karapxeil. Apxelickas u
npoTepo3oiickas dphl. Ilaneo3olickas spa u €€ mepuoabl: KEeMOPUHUCKUH,
OPAOBUKCKHUH, CHLITYPUMCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo3oiickas »9pa ®W €€ TMepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOIIOTEHOBBIN.

XapakTepucTKa KJIMMaTa U TeoJOornYecKux mpoieccoB. OCHOBHBIE J3TaIlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [TosiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATHUYECKUE TPYIIbl OPraHU3MOB.

OBoIIOLIKA YeJIOBEKAa. AHTPOIIOJOTH KaK HayKa. PazBuTue npeacraBieHuil o
IPOUCXOXKJIEHUH uesroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojactBa u
pa3IMyKs YeJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymue  cuibl  (pakrtopsl) — aHTpormorene3a.  HacneactBenHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOmiecTBEHHbI o00pa3  KU3HH,
W3TOTOBJICHUE OPYJIU TPyZAa, MBIIICHUE, PEYb.

OCHOBHBIE CTA/IUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yemoek npsaMoxoasmmi, YemoBek HeaHIepTalbCckui, UYenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMjHas  (9KBAaTOpUaibHAas),  MOHTOJOWIHAs
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIEHHOCTH  MpEJCTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMWS. EIMHCTBO 4YemOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHOBeHHMe COJHEUYHON CHCTEMBI», «Pa3BuTHE
opraHuyeckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KJIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHHS YEJIOBEKAa U UYEIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TNAJICOHTOJIOTMYECKHUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEeUECKUE pachhy.

O6opynoBanue:  Mymsku  «I[lpoucxoxkaenne — denoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTalblla, KPOMAaHBbOHIIA), CIICTIKH WJIU
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyOuna, ckpebia), TeOXpoHOJIOTHUYecKass Talnuma, KoJuiekiusa «Dopmbl
COXPAHHOCTHU MUCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:



[TpakTuueckast padora Ne 1. «M3yuenne nckomaemMbIx OCTaTKOB PacTeHUU U
YKABOTHBIX B KOJJICKIIUSIX).

DKCKypcHsi «IBOJIOLUS OPraHMYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranusmsl M OKpYysKamoLas cpeaa.

DKOoJNOorus KaK HayKa. 3ajaui U pa3aeibl IKOJOTUH. MeTOoabl SKOJIOTUYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Okonorudeckue Qaktopel. Kiaccudukamuss sxomorndeckux (HaKkTOpPOB:
abnoTtnyeckue, OWMOTHYECKHUE U AHTPOIOIreHHbIE. JIEHCTBHE HKOJIOTMYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBHUIO  aOMOTHYECKUX  (DaKTOpPOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICUCTBUM:
KOHKYPEHLUsI, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepamus,
MyTyallu3M, KOMMEHCAJIU3M (KBAPTHUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OHMOTUYECKUX B3aUMOJEWUCTBUN JJI CYLIECTBOBAHUS
OpPTraHK3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE MOKa3aTean
NOMYJSLMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JlemoHncTpanum:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpenbl 0OUTaHUS
opranusMoBy», «®Poronepuoausm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISIMU HHAY30puu-Tyhenbkuy, «llumieBbie memm.

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonornyeckne 0COOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «Iloncy€t NI0THOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHUu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buapl-momuHantel. CBs3M B
OHoIIEHO3E.

Dkonoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTeme W
ouoreoneHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYyLEHThl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B IKOCUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTeMbI. [IWileBble 1LeMM U CETH.



OCHOBHBIE TIOKa3aTENM SKOCHUCTEMBI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA HKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
onocheprr. Kuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH OMoOchepb Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHYecKkoe paBHOBecME M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['moOanbHbIE IKOIOTHYECKUE TPOOITIEMBI.

CocyiecTBoBaHue IPUPOBI 17} 4eJIOBEYECTBA. Coxpanenue
Ounopa3zHo0Opa3us Kak OCHOBa ycToWYMBOCTU Ouochepsl. OCHOBA pallOHAIBHOTO
YOpaBJIEHUS NPUPOJHBIMU pECypcaMd U HUX UCIHOIb30BaHUE. JlOCTHXKEHUS
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Beprnanckuii.

Tabnuiel u cxembl: «llumesslie nenu», «buoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenn nuTanusy, «IKoJOTHUYECKasT TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneHo3d BomoéMa», «ArpoleHo3», «lIpuMepHbie
AHTPOIIOTEHHBIE ~ BO3JCWCTBHS Ha IpuUpody», «BaxHelmme UCTOYHUKHU
3arpsA3HEHUs] BO3AYyXa M TPYHTOBBIX BOoA», «llouBa — BayKHEWIIasi COCTaBIISIONIAS
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBeiil 3hdexT», «DakTopbl
pPaJIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBaHue: MoJienb-anmuiukanus « TUuuHble OUOIIEHO3bI», Tepbapuii
«PacTtutenbHble coobIIecTBaY, KoJuiekuun «buoiienos», «Bpenurenn BaxxHeWmx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUJICKIMH pACTEeHUH W
YKUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMYECKUM TPYIIaM OJHOTO BHJA,
Kpacnas xnura Poccuiickoit ®enepannu, H300pa)K€HUsT OXPaHSIEMbIX BHJIOB
pAaCTEHUH U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3YIbTaTaM
OCBOCHHMSA OOy4alomMMHUCS TpOrpaMM cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIIAIONIME: OCO3HAHUE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACJICHUIO, HaJlWyuMe MOTHUBAllMM K OOydYeHHI0 OuOJIOoTHUH,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JESTEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMHU, MPUCYIIHUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYME HKOJOTHMUYECKOTO ITPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH 1LICJIM U CTPOUTH KUSHCHHBIC TUTAHBI.

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHUS NpeaMeTa «bHOJIOTHs» HOCTUTAatOTCA B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U Ty XOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTUA BHYTPEHHEHW TMO3ULMUU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTapIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OCEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie U
OKPY>KaIOIIEH Cpee.

JIngHOCTHBIE pE3ynbTaThl OCBOSHUS ydeOHoro mpeamera «buomorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTh O0YYarOIIUXCsl PYKOBOICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OTBITAa M OMbITA JIEITEILHOCTH B MPOLIECCE Peaar3allii OCHOBHBIX HaIlpaBJICHUMN
BOCITUTATEJIbHOM JIESATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYIHMOHHBIX IMpaB M OOSI3aHHOCTEH, YyBaKEHUE
3aKOHa W MIPaBOMNOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JIESATEIBHOCTH IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNIATh COOCTBEHHYIO TMO3MIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IPOLIECCE COBMECTHOIO BBIITOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIbLHOIO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHUPOBAHHOCTh POCCHUICKOU Ipa)XXJaHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, UYyBCTBA OTBETCTBEHHOCTH IIEpE]
PonuHoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
IIPOLIIOE ¥ HACTOSIIEE MHOTOHAILIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOLIEHUE K NMPUPOJHOMY HACIICIUIO U MaMATHUKAM IIPUPOIBI,
IOoCTHXKEeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHM, MOHUMAHUS 3HAYECHHS OHOJIOTUM B TIO3HAHWU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE YXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLIECHUE K CBOMM POAUTEISIM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUUYECKOTO TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIICHUI;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS ) KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBJISITh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BocnuTaHus, GopMHpPOBaAHHUSA KYJIbTYPHI 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJIy4Yns:



NOHMMaHHWE W pealu3alnus 370pOBOro W 0e30macHoro obpasza >KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsipHas Qu3nyecKas
aKTUBHOCTH), OEpEXKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPaBUJI HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOICH;

OCO3HaHUE TOCJIEACTBUNA U HEMPUATUS BPEIHBIX NMPUBBIYEK (YMOTpeOieHus
AJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPY/Y, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYI0II00uE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodecCHoHATbHON JEsATENIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOpP Oyayuiell mnpodeccud U pearnu30BbIBATH
COOCTBEHHbIE KMU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHIO U C€aMOOOpa30OBaHUIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
JKA3HU Ha 3eMJIe, OCHOBE €€ CyIIECTBOBAHMS;

MOBBIIIEHUE YPOBHA JKOJOTMYECKOH KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TOCTYNKOB M OLIGHKM MX BO3MOXHBIX TIOCIEACTBUN JIs
OKPYKaIOUIEN CPEIbI;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelIeHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYECHUU OHOJIOTHH
3HaHWST W YMEHUS TPU PEIICHUH TMPoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  TOBEJIEHUS B IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHHWE PABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
PKOCHUCTEM, Orochepsl);

AKTUBHOE HEMNPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAKOUIEH
NPUPOAHON Cpelie, YMEHHE MPOrHO3UPOBATH HEOJArONPUSTHBIE IKOJIOTMYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBILUIEHUS, YIKOJIOTUUECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIpaBJIEHHOCTH, yMEHUs
PYKOBOACTBOBATbCS UMM B I[O3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIbBHOU
MPaKTHUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKOMN NIEATEIbHOCTH 3KOJOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMA:



c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOIECTBEHHOW NMPAKTHKH, OCHOBAHHOIO HA AMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEpIIIEHCTBOBAHUE SA3BIKOBOM M UYUTATEJIbCKOW KYJIBTYpPhl KaK CpeICTBa
B3aMMOJEHCTBUS MEXKIY JIOAbMU U ITO3HAHUS MUPA;

NOHMMaHUE creunpuKy OMONOTMM KakK HayKH, OCO3HaHUs €€ pojlu B
(OpMUPOBAHMN PALMOHAJIBHOTO HAYYHOI'O MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
NPEACTaBICHUS 00 OKpYXaloleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YEJIOBEKa U
o0IiecTBa, B MO3HAHUHM NPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICeHUH MpoOieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTUU JJISi COBPEMEHHOW ITMBHIIM3AIINN:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3IaHHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEelIaTh PECypCHblE  MPOOJEMBbI  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOOJIEM U
o0ecnieyeHnss  Iepexoja K  YCTOMUMBOMY — pa3BUTHIO,  PAlMOHAILHOMY
UCIOJIb30BAaHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
AKU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OMOJOTMUECKUX 3HAaHUM B LEJIIX
NOBBILIEHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH oOydaromuxcs, GopMupyeMoil
IIPU U3y4YE€HUH OMOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, MUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4yaeMble 3HaHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUW OKPYXAIOIIEr0 MUpa U MPOUCXOJAIIMX B HEM HM3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JAHHBIX C IEJIbI0 TTOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peleHust npo6JieM B peaibHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U MCCIIE0BATENBCKYIO AEATEIbHOCTh HHINBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENMPEpPhIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHUIO, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HaHMA MO OWOJIOTUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHMS yueOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HAYMMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIIHMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHSATHSA, OTPAXKAIOIINE
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeNUu(PUKy METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SABJICHUE, MPOLECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleloBaHue,  HaOMIOJeHHe, HM3MEpPEHUE, OKCIePUMEHT U JPYrux),
yHUBEpCalbHble Y4yeOHbIe JeWcTBUS (IIO3HABATENbHbIE, KOMMYHUKATUBHbIE,



PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue (GYyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIMHM OOYYalolUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXAUCIUTUTMHAPHEIE,
MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCaJbHble y4eOHbIE JIEUCTBUS B
MO3HABATEJILHON M COLUANIbHOM MpPaKTHKE.

MertanpenMeTHble Pe3yJbTaTbl OCBOCHMSI MPOTPAMMBI CPEIHEro OOIIEero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaneHue YHHUBEPCATbHBIMHU y4eOHBIMU MO3HABATEJIbLHbIMH
AeCTBUSIMM:

1) 6a30BbIe JOTHYECKHUE TeiHCTBHA:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJI30BaTh MPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIIHU, 0O00OIICHHS ), PAaCKPBIBATh CMBICI
OMOJOTUYECKUX TMOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C JIPYTUMHU MOHSATUSAMH );

ONpENENATh 1ETU JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OOBSICHEHUST (DAaKTOB U SIBJICHUIM
YKUBOU TIPUPOJIBL;

CTPOUTH JIOTHUECKHE PACCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHBEIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS] B PacCMAaTPHUBACMBIX
SIBJICHUSIX, (DOPMYJITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH CXEMHO-MO/ICITbHBIE cpencTtBa IS TIPEICTABIICHUS
CYIIIECTBCHHBIX CBSI3€ll M OTHONICHWUH B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTaX, a
TaK)K€  TMPOTUBOPEUMH  PaA3HOTO  pOJAA,  BBIABICHHBIX B Pa3IWYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIAH PEIICHHUS MPOOJEeMbl ¢ YYETOM aHaIM3a MMEIOITUXCS
MaTepHaIbHBIX 1 HEMAaTePUAIBLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
1EJISIM, OLICHUBATh PUCKH TOCIEACTBUMN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 6a30BbIE MCCJIEI0OBATEIbCKHE IeHCTBHS:

BJIAJICTh HABBIKAMH y4EOHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JCSITEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOIOB PEIICHUS MPAKTHICCKUX 3a7a4, TPUMEHEHHUTO
Pa3IMYHBIX METOJIOB ITO3HAHHSI,

WCIIOJIB30BATh PA3IMYHBIE BUJIBI JCSITEIBHOCTH IO TOJYyYEHHUIO HOBOTO
3HAHMS, €T0 HWHTEPHpPETalNH, MNPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUH YI€OHBIX U COIUATBHBIX TIPOEKTOB;



(GbopMUpOBAaTh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTb U (OPMYyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHON
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISIT NPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTyaJU3UpOBaTh 3a4auy,
BBIIBUTaTh TUINOTE3Y €€ pEeLICHMs, HaXOAWTh apTryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh IapaMeTPbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh H3MEHEHNE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISITh LEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIIOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO CPENY;

YMEThb IMEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYIO M IMPAKTUYECKYIO 00JacTH
KU3HEIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTaTh HOBBIE HJIE€U, NpEUlaraTh OPUTMHANbHbBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PELICHMUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(POpMAIMU (TEKCTEe Y4eOHOTO
nocoOusi, HAY4YHO-TIONMYJIAPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
MH(OPMAIUIO PAa3IMYHbIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKUA OIICHUBATH
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JJIsi BHIOJHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPLIEHCTBOBAThH KYJBTYPY aKTUBHOTO HCITOJIb30BAHUS PA3JIMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  IpEeACTaBICHUS
ounonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" IpyToe);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa IMpu pabore ¢
Ovonornyeckod HMHPOpMaLMEH: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKUe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaIJISIHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHUS M 3allUThl  WH)OpManuwy,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1€HiCTBUSIMM:

1) o6menmne:



OCYILECTBISITh KOMMYHHUKAIIMU BO BCeX chepax KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTE€ WJIM JMCKYCCHUU MO CYIIECTBY OOCYyXIaemMoi TeMbl (YMEHHE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCUTEIBHO BBIIIOJIHEHUS IIpeaJiaraeMoun
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIUN APYIUX YYAaCTHHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIECHMs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYalluH,
YMETb CMATYaTh KOH(M)IUKTHI U BECTH MIEPETOBOPHI;

BJIAJETh Pa3IM4YHBIMU CIIOCOOAMHM OOILIEHUS M B3aMMOJIECHUCTBHS, TOHUMATh
HAMEPEHUs IPYTUX JIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MIOHMMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThI IPH pellIeHUH OHMOJIOTMYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
IPUMEHEHUs TPYNIOBbIX (JOpM B3aUMOJEHCTBUS NPU pelICHUH yueOHOU 3a1a4H;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX AEMCTBHM € y4éToM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

IPUHUMATh LEJIW COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ INOCTHXEHHIO: COCTABJISITh IUIAH JEUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIa/Ja M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLIEHUBaTh MJIEU C TMO3ULIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX
CUTYaIUsSIX, TPOSBIISITH TBOPUECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PeryJSTUBHBIMHU AeHCTBUSIMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEeM M HX
pEIIeHUs B )KU3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOMX JEHUCTBUSIX M MOCTYINKaxX MO OTHOILIECHUIO K >KHBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pELIEHUsT MpoOJieMbl C  Y4YETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;



JieN1aTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pelleHHE;

OIICHUBATH MPHOOPETEHHBII OIBIT;

CIOCOOCTBOBATh (OPMHUPOBAHHMIO M TPOSBICHHIO IMHPOKON JPYIUIIMH B
pa3HbIX 00JacTAX 3HAHWH, MOCTOSHHO IIOBBIIIATH CBOW 0Opa30BaTE/IbHBIA M
KYJbTYPHBIN YPOBCHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYalldsM, BHOCHUTb KOPPEKTHBBI B JCSITEIBHOCTD,
OILICHHBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;

BJIaJCTh HAaBbIKAMHM  IIO3HABATEIbHONM  pedeKCHMH KaK  OCO3HaHHUS
COBEPIIACMBIX JCHCTBUH M MBICIMTEIBHBIX IIPOIIECCOB, HX pE3YJIbTATOB U
OCHOBAHHUM, HCIIONB30BaTh NPUEMBI pedIeKCHU UIS OICHKH CHTYyallld, BhIOOpa
BEPHOTO PEICHHUS,

yMETh OIICHWBAaTh PUCKA W CBOCBPEMECHHO NPUHMMATH PELICHHS 10 HX
CHIDKCHHMIO;

NpPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TIPHU aHajdu3e pPe3yJIbTaToB
JCSITETIbHOCTH;

3) npuHsATHE CeOs M APYTUX:

NPUHUMATh ceOsl, TOHUMAas CBOM HEJIOCTATKU M JOCTOWHCTRA,

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTHX I[IPH aHadu3e pe3yJIbTaToB
TCSITETbHOCTH;

IPU3HABATh CBOE MPABO U IPABO IPYTUX HA OMIHOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C MO3MIIMK APYTOro YeI0BeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yabTaThl ocBoeHus mporpamMmmbl COO 1o Ouoyioruud Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyecKue jisl yueOHoro npeamera «buomnorus
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHI 1O OCBOCHHIO, HHTEPIIPETAIIUU U
peoOpa30BaHUI0 3HAHWM, BUIBI JCSITCIBHOCTH IO MOJYYCHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWU B PA3JMYHBIX yUEOHBIX CHTYaIlHSX, a TaKKEe B peajbHBIX
KU3HCHHBIX CUTYaIlUsAX, CBA3aHHBIX ¢ Owosoruedi. B mporpamme mpeaMmeTHBIC
pe3yabTaThl MPEACTABJICHBI ITO TOAaM OOyUCHHUS.

[IpenmeTHBIC PE3yNbTaThl OCBOCHHS y4eOHOTO TpeameTa «buosnorus» 6 10
KJlacce NOKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUW O MECTE W POJU OMOJIOTHUU B CHCTEME HAYIHOTO
3HAHHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa ISl pEIIeHUs KU3HECHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJECpPXKAHUE OWOJOTMYECKUX TEPMUHOB WM TOHSITHUM:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (OOMEH BeIIeCTB M NPEBPAIICHUE
HHEPrUM), TOMEOCTa3 (CaMOpEryJysiius), ypOBHEBAasT OpraHu3allis KUBBIX CUCTEM,



CaMOBOCIPOU3BEICHHE (PENPOIYKIA), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KYJIbTYpHBIX pactenuit H. M. BaBuiiosa), onpeaensarb rpaHUlibl
WX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEIACHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBM)KCHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIEIyEeMbIMH BEJIIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX
pEe3yJbTAaTOB, UCIOJIL30BAHHBIX HAYYHBIX TMOHATUM, TEOPUN M 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJEIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoT, OJHOKIECTOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB W MPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUIACTUYECKOTO M HHEPreTMYecKOro oOMEHa, XEMOCHHTE3a, MHUTO3a, MeHo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUS, WHIUBUIYAJIbHOIO PpAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecredeHus: 0e30MacHOCTH CBOEro 370pOBbS MU 3J0POBbS
OKPYXAaIOLUX JOJEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOAHON cpele, MOHUMaHUE HEOOXOIMMOCTH MCHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNS;

YMEHHE pellaTh »BJEMEHTapHbIE T'E€HETUYECKHE 3aJaud Ha MOHO- U
TUTHOPUHOE CKpEeIIMBaHUEe, CIICTUICHHOE HAacleIOBaHWe, COCTaBIATh CXEMbI
MOHOTHOPHUIHOTO CKpPEIIUBAHUS JUIsl TIPeICKa3aHusl HACJIEeIOBaHUSA MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThI, COOIIOATH
npaBuia npu pabote ¢ y4eOHBIM U Ta00PaTOPHBIM 000PYAOBaHUEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOLIEHUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHHS ydeOHOro mpeamera «buomorus» 6 11
Klacce JOJDKHBI OTPaXKaTh:



c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHBl MHpa U HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUHCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

YMEHHUE PACKpbIBATh COJEpkKAaHUE OUOJOTMYECKUX TEPMUHOB WU TOHSITHUM:
BU/I, TIONYJISALNS, TeHOGOH, IBOJIOLMS, ABMKYIIUE CUIBI ((PaKTOPHI) IBOJIOIUH,
MPUCIIOCOOTICHHOCTh OPraHW3MOB, BHI000pAa30BaHME, JKOJIOTHUYECKHE (DAKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIeMd  MUTaHUS,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETWYECKas TEOPHUS DBOIIOIUH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apogapieBoro cxonacrtea K. M. bapa, uepenoBaHusi rjaaBHbIX HaIlpaBiICHUN H
nyteit ’Bomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIENISTh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM,;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOJICHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, NPOILIECCOB M SBJIICHUM, OpraHu3als U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIJABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]Iy MCCIIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYECHHBIX
pe3ynbTaTOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSATUH, TEOPUM W 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OHOIIOTUYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIEACTBEHHOMN
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOTHUECKHX (DAaKTOPOB Ha OPTraHU3MBI, MEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPyroBOpOTa BEIIECTB U OMOTr€OXUMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSICHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1Lenplo obecriedeHus O0e30MacHOCTH CBOETO 370pPOBbsi U 3JI0POBbS
OKPY>KaIOIKX JII0/IeH, COOMIOIEHUS] HOPM IPaMOTHOIO MOBEJCHHS B OKPYXKaloLIei
IPUPOJTHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHXKEHUH
COBPEMEHHOW OMOJIOTHH JIJISl palliOHATEHOTO MPUPOIOIIOIB30BAHNUS;

YMEHHE peIaTh dJeMEHTapHbIe OMOJIOTHUYECKUE 3a7aud, COCTABIIATH CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAX (1[eMU MUTaHUS);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh M HWHTEPIPETHPOBATH HHOOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOpPMAIIUU, HAYUYHO-TIOMYJISPHBIC



MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
0000111ast GMOJIOTHYECKYI0 MH(POPMALIMIO M3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KOﬁHTpO.HbeIe H[%aKaneCKne 06PA30BATEILHBIC
padoThI padoThI pecypch
bubnunoreka LIOK
1 buonorns kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBbie cucTeMBbI U UX OpraHU3aLUs 1 Bubmorexa LIOK
https://m.edsoo.ru/7f41¢292
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 buGnuorexa LIOK
https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
4 IKM3HEAEATENHHOCTS KICTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3smHOXkeHUe 1 MHANBUAYAIBHOE pa3BUTHE 5 1 bubnunoreka LIOK
OPraHUu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTh M H3MEHUYMBOCTh 8 15 bu6mmoteka IIOK
OPraHu3MOB ' https://m.edso00.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmorexa LIOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bu6nmorexa LIOK
8 Peseproe Bpems 1 https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne i/ HpOrpAMMEI Beero Ko;npo.m,m,le HpﬁaKTI/I‘IGCKI/Ie 06pazoBaTebHbIE
padoThI padoThI pecypesr
bubnunorexa LIOK
1 OBOMIOLKOHHAs GHOsIOTHA 9 1 https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 05 bubmmoreka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl B OKpyXKaromas cpeaa 5 1 buGnuorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo0r1ecTBa ¥ 9KOJIOTHYECKHUE CUCTEMBI 9 Bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
S Peseparoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



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

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

* buonorus, 10 xknacc/ Ilaceunnk B.B., Kamenckwmit A.A., Pyomos A.M. u ap.;
ITon penakuueit [laceunuka B.B. AxknmonepHoe o611ectBo «31aTenbeTBo
«ITpocsenienue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u nip.;
ITon penaknueit [laceunuka B.B. AxkumonepHoe o61ectBo «I3marenbeTBo
«ITpocsenienue»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://myschool.edu.ru/

http://school-collection.edu.ru/



		2024-12-18T11:44:54+0300
	Чистополова Ольга Николаевна




