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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OHOJOTHMH TEOPETHUUYECKYIO OCHOBY IS
OTIpEIEICHHUs] TMOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» CcoCTaBWIM: KOHIENTyalbHbie TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJeil, coJlepKaHus, pPe3yJbTaToB OOy4YeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKY BBIITYCKHUKOB, MTOJIOXKEHUS 00 OOIUX MENIIX U
MPUHINNAX, XapaAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuuke OMOIOruM, €€ 3HaYeHUH B MMO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYIIECTBOBaHMS 4ejoBedecKoro oodiiectBa. CoOrjacHO Ha3BAHHBIM MOJIOKEHHUSIM,
ompeiesIeHbl OCHOBHBIE (DYHKIIUU ITPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T NOpeACTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIONIMXCA CPEICTBAMHU
yueOHOoro nmnpeamera «buosorus», omnpeaenser o0s3aTelibHOe MPEAMETHOE
COJIEp’KaHHMe, €ro CTPYKTYypy, paclpeielieHHue M0 pa3fenaM ¢ Temaw,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUsI YUYEOHOTr0 MaTepuana ¢ yuéToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
mpoliecca, BO3PACTHBIX OCOOCHHOCTEN 00yJarOIINXCS.

B nmnporpaMmme mo OuoOJIOTMH < TaKXe YUYWTHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHus B (OPMUPOBAHMM OCHOBHBIX BHUJOB YueOHO-TIO3HABATEIbHOU
NEeSATeTbHOCTH/YUeOHBIX JEHCTBUM OOYYaloIIMXCA 1O OCBOCHHIO COJCpP>KaHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4YE€HUU OHOJOruu, Ojarojapsi yemy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJIOTUUYECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKPY Kalolled MNPHUPOJIHON cpeje.
[TosTOoMy Hapsay ¢ U3y4YeHHEM OOIIEOMOJIOrHYECKUX TEOPUM, a Tak)Ke 3HAHUM O
CTPOCHUU JKUBBIX CUCTEM PA3HOI0 PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAETICHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJTYYEHHBIX 3HAHUW B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI IPUKIIAIHBIX 3a/1a4, B
TOM YHCIIe: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YEJIOBEKA, MEINKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKHU
[€JIECO00Pa3HOr0 TOBENCHUS B OKPY)KAIOIIEH NPUPOMHON Cpene, aHaiamu3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUSI K MPUKJIATHON HAIIPaBICHHOCTH



y4ueOHOro mpenMera «buosorusy MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus
YCIIOBUH VISl PEIICHUsI OJJHOM U3 aKTyaJbHBIX 3aJau IKOJIHHOTO OHOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIIOCOOHOCTH aIallTUPOBAThCA K M3MEHEHUSIM JUHAMUYHO pPa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorust Ha ypoBHE cpemHero o0miero oOpa3oBaHUS 3aHUMAEeT Ba)KHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIupsieT ¥ 0000IaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3allid U HBOJIOIUHU, CO3JAET
yCJIOBMSI  JUIA:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI,  (OPMHUPOBAHUS
(yHKIMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0€30MacHOro odpasa
KHU3HHU, SKOJOTHUYECKOT0 MBIIUICHHUS, [ICHHOCTHOTO OTHOIIECHUS K KUBOU MPHUpOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIsl pELIECHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  oOmero  o0pa3oBaHUsA,  COIHAIM3AINU
oOyuaronuxcs. M3ydyenne Ononsoruu odecneynBaeT yciaoBHs Ui (OPMUPOBAHUS
WHTEIJICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX W HWHGOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpBhl, CIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpadun. Ha3BaHHBIE TOJOXKEHUS O MpeIHA3HAYCHHH Y4eOHOTO IpeaMera
«buonorus» CcOCTaBUIM OCHOBY JUIS ONPEIEICHHUS TMOAXOJ0B K OTOOpY U
CTPYKTYpUPOBAHHIO €ro COAEpKAaHMS, IPEICTAaBICHHOIO B MPOrpaMMe IO
OHnoNIOTHN.

Ot60op coxepxkanusa ydeOHoOro mpenmera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3MIMHA KyJIbTypOCOOOpPa3HOTO TOAXOJa, B COOTBETCTBUH C
KOTOPBIM OOYyYaIOIIUecs] TOJDKHBI OCBOUTH 3HAHHMS W YMEHUS, 3HAUYUMBIC IS
dopMupoBaHus OOIIEH KyJIbTYpbl, ONpEACNAIOIME aJeKBAaTHOE IOBEICHHUE
YeJIOBEKa B OKPYJKAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
JKU3HU U MPAKTUUYECKOM AesTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT JIEMEHTHI COACPKAHMSI, KOTOPHIE CIy>aT OCHOBOM st POopMHUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alluu
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpyKTypupoBaHHE COICpKaHUS y4eOHOro Marepuana B Tporpamme TIo
OMONIOTHH OCYIIECTBICHO C YYETOM TMPUOPUTETHOTO 3HAYCHHUS 3HAHWHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJIETICHBI CIIEAYIOIINE COJEpKaTeNbHble TUHUM: «bruonorus kak Hayka. Metozabl
HayyHOro To3HaHM», «KieTka kak Ouomormueckas cucrema», «OpraHu3Mm Kak



Oononornyeckas cucteman, «CucteMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«IBOJIIOIMS AKUBOU MPUPOIB», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[lens m3yuenus yueOHOro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOYYaIOIIUMHUCS 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOIICHHH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HCHHBIX MPOOIIEM.

JocTmxenue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a3oBoM
YPOBHE 00€CTIEUMBACTCS PEIICHUEM CSAYIONTUX 3a/1ay:

OCBOCHHE OOYYaIOITUMHUCS CHUCTEMbl 3HAHUM O OWOJOTHYECKUX TEOPHUsIX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIyKaluX OCHOBOU
1 (OpMUPOBaHUS MPENICTABICHUN O €CTECTBEHHO-HAYUYHOW KapTHUHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBLAAIOMIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIUMXCS TO3HABATEIbHBIX, WHTEUICKTYyalbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UIEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allly;

CTAaHOBJICHHE y oOydaroumxcs oOmel KyJbTypbl, (YHKIHOHAIBHOU
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMNbITA, IOJYYEHHBIX MPHU
M3yYCHUH OMOJIOTHH;

dbopmupoBaHue y OOydYalOMMXCd YMEHHM WUIIOCTPUPOBATH 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETIOBEKOM >KHBOM
MPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOCHUS dITHUSCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIBTYpbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIECTBUM CBOEH IEATEIBHOCTH IO OTHOLIECHHIO K OKPYKAlOIIen cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIBHBIM YUE€OHBIM TPEIMETOM, BXOJSAIIUM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.



Jlst m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hexenmo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorus kak Hayka.

buonorus kaxk Hayka. CBsi3b OHOJOTHH C OOIIECTBEHHBIMH, TEXHUYCCKUMH U
JIPYTUMHU €CTECTBEHHBIMU HaykKaMu, (uiaocodueil, 3TUKOW, ICTETUKOW U TPaBOM.
Ponb O6uonoruu B GopMHpPOBaHWK COBPEMEHHON HAay4yHOW KapTUHbI Mupa. Cuctema
OMOJIOTHYECKUX HayYK.

Metoabl O3HAHUS KUBOW NPUPOJBI (HAOIIOJEHUE, DKCIIEPUMEHT, OMHCAHUE,
U3MepeHue, Kiaccuukaius, MoAeIMpOBaHUE, CTaTUCTHYECKasi 00paboTKa JIaHHBIX ).

JdeMoHcTpanuu:

IToptpetsl: Y. HapBun, I'. Menaens, H. K. Konbros, [[x. Yorcon u ®@. Kpuk.

Tabmuupl 1 cxeMbl: «MeTobl TO3HAHUS JKUBOW MTPUPOIBD).

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckass pabora Ne 1. «Mcmonp3oBaHHE pa3IMUHBIX METOJIOB TpU
U3Y4YEHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Xusble cucteMbl (OMOCHMCTEMBI) Kak MpeAMET U3ydeHus: Ouonoruu. OTiauuue
YKUBBIX CUCTEM OT HEOPTAHUYECKOU MPUPOIBI.

CaoiicTBa OMOCUCTEM M MX pa3zHOOOpa3ue. YPOBHU OpraHU3AINH OMOCHUCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIM, TKAHEBBIM, OPTaHU3MEHHBINW, MOMYJISAIUOHHO-BUI0BOM,
AKOCUCTEMHBIN (OMOTeOLIEHOTHYECKUI), OMOChEpHBIl.

JdeMoHcTpanuu:

Tabmuubr 1 cxembl: «OCHOBHBIC MPHU3HAKU >KU3HU», «YPOBHH OpTraHU3AIUU
YKABOU IIPUPOIBI».

O6opynoBanue: Mojenb MoJiekybl JIHK.

Tema 3. Xumuuyeckuii COCTaB U CTPOCHHUE KIECTKH.

XUMHUYECKUN COCTaB KJIIETKH. XHWMHYECKUE DIJIEMEHTBI: MAaKpOIJIEMEHTHI,
MHKpPO3JIeMEeHThl. Boia 1 MuHEepanbHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpalIbHbIX BemecTB B Kkietke. [lognepxkanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHMHOKHCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHnumble U 3aMEHUMbIE aMUHOKUCIIOTHI. AMWHOKHUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl ~ OCIKOBOW  MOJEKynbl (MEpBUYHAS, BTOPHYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMUYECKHUE CBOMCTBA 0eIKOB. buonorndyeckue QyHKum
OEJIKOB.



®depMeHThl — OHoJornyeckue karanuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIN
HeHTp, cyoctpatHas creuupuyHocts. Kodepmentsl. Butamunbl.  Otianuuds
(epMEHTOB OT HEOPTAHMYECKUX KAaTaIN3aTOPOB.

VYrieBoapl: MOHOCaxapuabl (TJII0K03a, pubo3a U Je30KcHpru003a), Aucaxapuibl
(caxapo3a, JakTto3a) U MoJUcaxapuibl (Kpaxmal, TJIUKOI€H, LEeJUTI0I03a).
buonornyeckue QpyHKIIMU YII€eBOIOB.

Jlumunel:  Tpurnuauepunabl,  Gocoraunuabl, crepounsl. ['uapoPUIBHO-
rupodoOHbIe cBoMcTBa. buonoruueckue pynkumu nunuaos. CpaBHEHUE YTIIEBOJIOB,
OEJIKOB U JIMMIUJOB KaK HICTOYHUKOB YHEPTHUU.

Hykneunoseie kucnorel: JHK wu PHK. Hykneorunst — MoHOMEpHI
HyKJIeuHOBBIX KuciaoT. Ctpoenne u Qynkuuu JIHK. Crpoenne u ¢pynkumu PHK.
Buasl PHK. AT®: ctpoenune u GpyHKIIUH.

[uTonorust — Hayka o kiuetke. Knertounass Teopusi — npumep B3anMOACHCTBUSA
ujel 1 (pakToB B HAYYHOM MO3HAHUH. MeTObl N3YUYEHUS KICTKH.

Krnerka kak nenoctHas xuBasi cucrema. OOmue Mpu3HaKu KIETOK: 3aMKHYyTas
HapykHasg MmemOpana, Mosekyibl [IHK kak renernueckuil anmnapar, cuicTeMa CUHTE3a
Oeka.

Tunel KIETOK: dyKaprHOTHYECKast U IpokapuoTuieckas. OcCoOOEHHOCTH CTPOSHUS
npokapuotuyeckor — kietku.  Kierounas  crenka — Oakrtepuit.  CtpoeHwue
DYKAPUOTUYECKON KJIeTKU. OCHOBHBIC OTIUYHS PACTUTEIbHOM, )KUBOTHOU U TPUOHON
KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAs CTEHKA, TIIMKOKAJIHUKC, HUX
¢bynkuuu. [lnasmatudeckas memOpana, e€ coiictBa U pyHkiuu. [{utomnasma u eé
opranounbl. OmpHomemOpanHble opraHounbl kietku: OIIC, ammapat [Nombmxw,
nr30COMBI.  [loyaBTOHOMHBIE OpPraHOWIBI KIETKWA: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxaenre MUTOXOHApUN U TwiacTua. Buael miactun. HememOpanHbie
OpPraHOUIbI KJIETKU: pUOOCOMBI, KJIETOYHBIN IIEHTP, EHTPUOIH, PECHUUYKHU, KTy TUKH.
@yHKIMHA OPraHOUIOB KJIETKU. Brirouenus.

SAnpo — perynsaropHbii 1eHTp KieTKA. CTpoeHHWe siapa: simepHas 000JouKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdeMoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBaun, M. Illneiinen, P. Bupxos, [[x.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Junarpammel: «PacnipeniesieHue XMMUYECKUX JJIEMEHTOB B HEKUBOU MPUPOIE,
«Pacrpenenenne XuMAYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr u cxembl: «llepuonnueckas TabmMIa XUMUYECKHUX JJIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOAbD, «brocunTtes 6enkay, «CTpoeHHEe MOJIEKYIIbI OenKay,
«Ctpoenue ¢epmenta», «Hykneunossie kuciotsl. JJHK», «CTpoeHue mosekyJbl



AT®», «CtpoeHne SyKapHOTHYECKON KIETKW», «CTpPOECHHE >KUBOTHOM KIIETKW»,
«CtpoeHue pacTtutenbHOU KieTKnw», «CTpoeHHe MNPOKaApUOTHUUECKON KIIETKUY,
«CTpoeHue a1pa KIETKN», « YTIIeBOAbD), «JIumuapn.

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpyJdOBaHUE Jii MPOBEACHUS
HAOJIIOICHUM, W3MEpPEeHU, HKCIEPUMEHTOB, MHKpOIpEnapaTbl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIIbHBIX KIETOK.

JlaGopaTopHble M IpaKTUYeCKUEe padoThI:

Jlabopatopnas pabota Ne 1. «M3ydyeHue KaTalUTUYECKOW aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuIa3bl WK KaTaasbl)».

Jlabopatopnas pabota Ne 2. «3ydeHne cTpoeHHs KJIETOK PACTEHHM, >KUBOTHBIX
1 OaKkTepuil Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIPENapaTax U UX OMUCAHUEY.

Tema 4. ’KusHeaesiTeJIbHOCTD KJIETKH.

OOMeH BemiecTB, WK MeTab0Iu3M. AccUMUIISALUS (TJIAaCTUYECKUNH OOMEH) U
TUCCUMUIISIUSL  (PHEpreTUYecKuid OOMEH) — JIBeé CTOPOHBI €IMHOrO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHs] BEIIECTB M DHEPrUU B TMOHUMAHHUH
MeTadoJIu3Ma.

Tunel oOMeHa BemiecTB: aBTOTPO(DHBINA U TeTepoTpodHbIi. Poib ¢pepmeHTOB B
0oOMEHE BEIIECTB U MPEBPAIICHIUHN YHEPTHH B KIIETKE.

®dortocunTe3. CBeToBas 1 TeMHOBas (a3bl poTocuHTe3a. Peakuuu porocunTesa.
DddextuBHOCTh (oTOCHMHTE3a. 3HaueHHWe (POTOCHHTE3a JJId JKM3HM Ha 3emile.
Bnugaue yciaoBuil cpeapl Ha  (OTOCHMHTE3 U CIOCOOBI  TMOBBIMIEHUS  €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUI.

XeMOCHHTE3. XEMOCHHTE3UPYIOIKe OakTepuu. 3HAYCHUE XEMOCHHTE3a JIJIs
KU3HH Ha 3eMIIe.

DHepreTuueckuii oOMeH B KIIeTKe. PacliierieHre BeIIecTB, BbIJCICHUE U
aKKyMYJIMPOBAHHE PHEPTUU B KIIETKE. DTalbl SHEPreTuyeckoro oomena. ['nmukomnus.
bpoxxenne u ero Buabl. KuciopogHoe OKHUCIEHHE, WIA KIETOYHOE JbIXaHHE.
OxucnurensHoe GocopunupoBanne. IPHEeKTUBHOCTH IHEPTETUIECKOTO 0OMEHa.

Peakiuu wmarpuunoro cuHte3a. [enermdeckas wuHpopmanus u JIHK.
Peanuzauus renernuyeckoid uHopManuum B KiIETKE. ['@HETHYECKHid KO U €ro
cBoiicTBa. Tpanckpunius — marpuunblii cunte3 PHK. Tpancmsius — OuocunTes
Oenka. Orambl TpaHcasamuu. KoampoBanue amuHOKUCIOT. Pons pubocom B
OouocuHTe3e OenKa.

Hexnerounsie ¢hopmbl xu3Hu — BUpychl. Mctopust otkpsitus Bupycos ([1. .
NBanoBckuit). (OCOOEHHOCTH CTPOCHUS W JKU3HEHHOIO I[MKJIa  BHPYCOB.
bakrepuodaru. bone3nu pacTeHuid, >)kUBOTHBIX U Y€JIOBEKA, BHI3bIBAEMbIC BUPYCAMHU.
Bupyc ummynonedwurura uenoexka (BHUY) — Bo3Oymurtens CIIMJla. OOpartnas
TPAHCKPUIIIIUSA, peBepTa3a u uHTerpasa. [Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX
3a00s1eBaHUM.



JdeMoHcTpanuu:

IToptpetsi: H. K. Konsuos, /. U. UBanosckuii, K. A. Tumupsses.

Tabmuipelt u cxembl: «Tunbl muTanus», «Merabonuzm», «MUTOXOHAPUS,
«JHepreTuyeckuii ooMen», «Xioporiact»y, «®Potocuntes», «Ctpoenue JIHK»,
«Ctpoenue u (GyHKIMOHUPOBaHHE TeHa», «CuHTe3 Oenkay, «l'eHeTuuecKuil Komy,
«Bupyco», «bakrepuodarn», «Crtpoenue u >ku3HeHHbIM nukin Bupyca CIIM/la,
Oakrepuodaray, «Pemmxkarus JTHK.

O6opynoBanue: Moaenu-ammukanuu «Yasoernne JIHK wu TpaHckpumums»,
«buocuntes 6enkay, «CTpoeHue KIeTku», Mojesb cTpykTypsl JJHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounbii 1MKI, WIM KU3HEHHBIM LUK KiIeTku. WHtepdaza u MHTO3.
IIponecchl, mpoTekaronue B uHTep(daze. Perumkamuss — peaxkiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpoMOCOMHBIA HAa0Op — KapUOTHIIL.
JINTUTOWTHBIN ¥ TaruIOuAHBIA XpOMOCOMHBIE HaOOphl. XpoMaTusl. LluTonornyeckue
OCHOBBI Pa3MHOXEHHUS U HHAUBUIyaTbHOTO Pa3BUTHUSI OPraHU3MOB.

Henenue xnetkn — muto3. Cramgmm murosa. IIpomecchl, Mpoucxonsimue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubesb KJIETKU — aromnTo3.

@®opMbI pa3MHOKEHHUS OPTraHW3MOB: Oecroyioe W MojoBoe. Buasl Gecnosioro
Pa3MHOXXEHUSA: JI€JIEHWE HaJBOE, I[IOYKOBAHME OJHO- M MHOTOKIJIETOYHBIX,
CIIOpooOpa3oBaHUe, BETETaTHUBHOE pa3MHOXXeHUEe. VICKyCCTBEHHOE KIIOHHPOBAHUE
OPTraHU3MOB, €r0 3HAYEHHUE JJIsI CEJIEKIIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTIUYHS OT OECTIOJIOTO.

Meiio3. Craguu wmeiosa. Ilpoueccel, mpoucxoisuiMe Ha CTagusix Meio3sa.
IToBenenne xpomocom B menose. Kpoccuarosep. buosiornueckuii CMBICT U 3HAYEHUE
Meno3a.

["amerorenes — npoiecc 0Opa3oBaHus MOJIOBBIX KJIETOK Yy JKMUBOTHBIX. [10si0BBIC
JKeJIe3bl: CEMEHHUKH U sudHuKH. OOpa3oBaHUe U Pa3BUTHE TMOJOBBIX KIETOK — raMeT
(cmepmaro3ou, SUIEKIeTKa) — criepMaToreHes u oporeHes. OCOOEHHOCTH CTPOSHUS
SMUEKIETOK U criepMaTto30ua0B. OmnonorBopenue. [lapreHorenes.

NunuBuayanbHoe  pa3BuTue  (OHTOTreHe3). OMOpPHOHAIBLHOE  Pa3BUTHE
(amOpuorenes). Otanbl SMOPHOHATBLHOTO PA3BUTHS y TO3BOHOYHBIX IKUBOTHBIX:
IpoOsieHre, TacTpyJssius, opradHoreHes. [locTamOpuoHanbHOE pa3BUTHE. THUIIBI
MOCTAIMOPHUOHAIBHOTO PA3BUTHUS: MIPSMOE, HEMpsiMoe (TMUUHOYHOE). BiusiHue cpeapl
Ha Pa3BUTHE OPTAaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOICTBA.

Poct u pasButne pactenuii. OHTOr€He3 IIBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHHU, CTaINHN PA3BUTHSL.

JemMoHCcTpanum:



Tabmuubr u  cxembl: «@DOpMbI Pa3MHOXKEHHUS OpraHU3MOBY», «JIBoiHOE
OIUIOJIOTBOPEHME Yy ILBETKOBBIX pacTeHui», «BereratnBHOe pa3sMHOXKEHUE
pacTeHui», «Jlenenne kietku 6akrepuin», « CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHHe
xpomocoMbl», «Knerounsrii mukim», «Pemmukanms JHK», «Mwutos», «Mehios»,
«IIpsimoe u Henpsmoe pa3BuTue», «['aMeToreHe3 y MIIEKONMUTAIOIMINX U YEIIOBEKay,
«OCHOBHBIE CTAJIUA OHTOTCHE3A.

O6opynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CriepmMaTo30H/ 16
MJICKOITATAIOWIETO», «SHMIEeKneTka miekonuTarmero», «KapuokuHes B KieTkax
KOpEUIKa JyKa», MarHuTHas MoJAeNb-anukanus «Jlenenne knetkw», moaens [JHK,
Moielib MeTaazHOl XPOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlaboparopnas pabdora Neo 3. «HaOmiomeHwe MuUTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIPENapaTaxy.

Jlabopatopnas paborta Ne 4. «3yyeHue cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKponpenapaTax.

Tema 6. HacsieACTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3anaun reHeTuku. Mcropus pa3BuTHUs reHETUKU. Ponb nuTonoruu u
AMOPHUOJIOTUN B CTAHOBJICHUU T€HETUKHU. BKIag poccHiicKux U 3apyOeKHBIX yUEHBIX
B Pa3BUTHE TEHETUKU. MeTObl TEHETUKHU (THOPUIOIOTHYECKUH, IUTOTCHETUYECKH,
MOJIEKYJISIpPHO-TeHETHUECKU). OCHOBHBIE T€HETHYECKHE MOHATHSA. [ eHeTmueckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJICAOBAHMUSI MPU3HAKOB, YCTaHOBJIECHHBIE ['. MeHnaenem.
MonHorubpumHoe CKpenBaHue. 3aKOH eIuHO0-00pa3usi THOPUIOB IEPBOIO
nokoJyieHus. [IpaBuno noMuHHUpOBaHMs. 3aKOH pacIlEIUICHHs] NpHU3HAKOB. |'umnoresa
YUCTOTHI raMeT. [loHOe 1 HemoJIHOe TOMUHUPOBAHUE.

JlurnbpuaHOe CKpellMBaHuEe. 3aKOH HE3aBUCHUMOI'O HACJEOBAHUS MPU3HAKOB.
[{utoreHeTuueckue OCHOBBI JAUTHOPUIHOTO  CKpEIIMBaHUS. AHATU3UPYIOIIEE
CKpemuBaHue. Vcrnonp30BaHue aHaAIM3UPYIOLWIETO CKPEIIMBAHUS JJISI ONPEICIICHUS
reHOTHUIa 0CcOoOu.

CuermienHoe HacienoBaHue npusHakoB. Paborta T. Moprana no clerieHHOMY
HAaCJIeIOBaHNIO T'eHOB. HapynieHue cuerieHusi reHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHS HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KapTBhl.

I'enetnka mosia. XpOMOCOMHOE ONpEAEsiCHUE MoJia. AyTOCOMBbI U TIOJIOBBIC
XpOMOCOMBI. ['OMOrameTHble H TreTeporaMeTHele oOpranu3mbl. HacnenoBanue
MPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.

N3menunBOCTh. BUbl U3MEHYMBOCTHU: HEHACIEICTBEHHAs M HACJIECICTBEHHAS.
Pousib cpeasl B HEHACJIEACTBEHHOW  HM3MEHYMBOCTH. XapakTepuCTHUKa
MOAU(PUKAIIMOHHOW M3MEHUYMBOCTH. BapualvOHHBIA psii U BapUaIlMOHHAs KpPUBAsi.



Hopma peaknuu npusHaka. KonndecTBEeHHbIE U KAYECTBEHHBIE IPU3HAKU U UX HOpMa
peakiuu. CBoiicTBa MOAU(PUKAITMOHHON H3MEHYMBOCTH.

HacnencrBenHas, WM TeHOTUIIMYECKAs, U3MEHUYUMBOCTh. KomOuHaTHBHAas
U3MEHYMBOCTb. Meio3 W TMOJOBOM TMpoIlecC — OCHOBAa KOMOWHATHBHOM
MU3MEHUYMUBOCTU. MyTalmoHHasi u3MeHYuBOCTh. Kilaccudukanus myTtanuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ NpUYMHBI MyTauuid. MyTareHHble (hakTOpHI.
3aKOoH TOMOJIOTHYECKUX PSAIOB B HacieacTBeHHo n3menunBocty H. Y. BaBunosa.

BuesinepHas HaclieICTBEHHOCTh U U3BMEHYUBOCTb.

I'enetuka wyenoBeka. Kapuorumn uyenmoBeka. (OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKA: TeHEAIOTMYeCKHil, OJU3HEIOBbIN, ITUTOTEHETUYCCKUN, OMOXUMUYECKUM,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpemeHnHOE ONpENIEIICHHE TE€HOTHIIA:
MMOJTHOTEHOMHOE CEKBEHUpPOBAHUE, TEHOTUIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[111P-ananu3a. HacnenctBennsie 3a00IeBaHMUs YEI0BEKA: TeHHBIC OO0JIE3HH, O0JIE3HU
c HACJIEICTBEHHOM PEAPACTION0KEHHOCTHIO, XPOMOCOMHBIE 00JIe3HU.
ComaTtnueckue # TreHepaTuBHble MyTanuu. CTBoJOBbIE KIETKH. [IpUHIMIEBI
3I0pOBOTO 00pa3a *KU3HHU, NUATHOCTUKHU, MTPOPUIAKTUKU U JICUCHUSI T'€HETHYECKUX
OosiesHel. MeauKo-TeHETUYECKOe KOHCYJIbTUPOBAHUE. 3HAUYCHUE MEAUITUHCKOM
TC€HETUKHU B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YeIOBEKa.

JdeMoHcTpanuu:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabnuiel 1 cxembl: «MOHOTHOPUAHOE CKpELIMBAHUE U €0 IUTOTCHETHYECKas
OCHOBa», «3aKOH PacUICIJIEHUS U €r0 HUTOr€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
rameT», «Jlurnbpunnoe ckpemnuBanuey», «l{uronornyeckne oCHOBBI AUTUOPUIAHOTO
CKpemuBaHus», «Meio3», «B3anmMoaencTBue aIeNbHBIX T€HOBY», «I €HeTHyecKue
KapThl PAaCTCHMM, >KMBOTHBIX M YEJIOBEKa», «l'€HEeTHKa Mojia», «3aKOHOMEPHOCTH
HacJIeJJOBaHUs, CUEIJIEHHOro C Tmosiom», «Kapuotumnbl uenmoBeka U >KUBOTHBIXY,
«Bugpl u3meHunBoCcTH», «MoauduKalMoHHass HW3MEHYUBOCTHY, «HacnenoBanue
pesyc-baktopay, «I'eHeTuka rpynn KpoBw», « MyTarimoHHasi U3MEHUYHNBOCTHY.

OOopynoBanue: MoJeNu-anmIukauu — «MOHOTHOPUAHOE  CKpPEIIMBAHUEY,
«Henonnoe  nomuHupoBanue», «Jurmbpuanoe ckpemmBanue», «llepekpéct
XpPOMOCOMY», MUKPOCKOT M MHKportpenapat «/pozoduna» (Hopma, MyTanuu GopMsl
KPBUIbEB M OKPACKU Tela), repoapuii «['opox moceBHOM.

JlaGopaTopHble 1 NpaKTHYeCKUE PadoThI:

JlaGoparopHass padora Ne 5. «M3ydeHue pe3ysJbTaTOB MOHOTHOPHUIHOTO U
JTUTHOPUIHOTO CKPEITUBAHUS y APO30(HIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopatopHast pabota Ne 6. «M3yuenue monuuKkanmOHHOW H3MEHYUBOCTH,
MMOCTPOCHUE BAPUALMOHHOTO PSAJa U BAPUALIMOHHON KPUBOW.



JlabopatopHasi pabora No 7. «AHanmu3 MyTauuid y Jpo30(uiibl Ha TOTOBBIX
MHKponpenaparax».

[Ipaktrueckas padora Ne 2. «CocTaBieHue U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuusi Kak Hayka M IPOLECC. 3apOKICHHE CEJEKIMU U JOMECTUKAIUS.
VYyenue H. 1. BaBunoBa o 1eHTpax MPOUCXOXKIEHUS U MHOTO00Opa3usi KyJIbTYpPHBIX
pacteHui. LIeHTpbl IpOMCXO0KIEHUS JOMAIIHUX KUBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMeHHbIE METOJIbI CelleKIIMU. MaccoBBI U MHIUBUAYaIbHBIA OTOOPHI B
CEJEKIIMU pPACTEHUW U KUBOTHBIX. OIEHKa »JKCcTepbepa. BIM3KOPOICTBEHHOE
CKpelirBaHue — UHOpuauHr. Yucras nuHua. CKpellMBaHHWE YHUCTBHIX JIMHHM.
I'erepo3uc, wim rubpunHas cuia. HepoacTBEHHOE CKpellMBaHUE — AyTOPHJIMHT.
Otpanénnas rubpuanzanusa u e€ ycrnexu. CKycCTBEHHBIM MyTareHe3 U MOJy4YeHue
ITOJUIUIONIOB. [JJOCTHKEHNS CENEKINN PACTEHHUM, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHoOTHsI Kak OTpaciib IPOU3BOACTBA. ['€HHAas HMH)KEHEpuUs. OTambl
co3nanusa pekomOuHanTHOM JIHK wu TpaHcrennbix opranusmoB. Kierounas
nHkeHepus. Krnetounsle KyapTypbl. MHUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiloHnpoBaHnue  BBICOKONPOIYKTHBHBIX  CEJIbCKOXO3SWCTBEHHBIX  OPraHU3MOB.
Dkojorudeckue u arudeckue mnpoodnemsl. MO — reHernuecku MoaupUIUPOBaHHBIE
OpPraHU3MBI.

JlemoHCTpauuu:

[Toptpetsi: H. M. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. I1BanoB.

Tabmuupr u cxembl: Kapta «LI[eHTpbl NPOMCXOXKACHUS W MHOIro00Opa3us
KYJbTYPHBIX pacTeHui», «Ilopoapl TOMamHUX >KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenmity, «Otnanénnas rudpuauzanus», «PadoTel akagemuka M. @. liBaHOBay,
«Ilomunnounnusa», «OOBeKkTHl OuOTexHOJOrUM», «Kilerounble KyabTYphl U
KJIIOHHPOBaHHE», « KOHCTpyHpOBaHHE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MYJISKUA TUIOAOB U KOPHEIUJIOAOB JTUKUX (OPM M KYJIbTYPHBIX
COpTOB pactenuii, repdbapuit «CeabCKOX035HCTBEHHbBIE PACTCHUS.

JlaGopaTopHble 1 NpaKTHYeCKHe PadoThI:

Okckypenust «OCHOBHBIE METOAbI W JOCTHXKEHHUS CEJEKIMM PACTEHHU U
KUBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIUIO, INIEMEHHYIO ()epMy, COPTOUCTIBITATEIbHBIN
Y4acTOK, B TEIUIMYHOE XO3SHUCTBO, JIAOOPATOPHUIO arpOyHMBEPCUTETa WIM HAYYHOTO

LIEHTPA)».

11 KUIIACC

Tema 1. DBoJIIOIIMOHHAA OMOJIOTHUSA.



[IpeanochbUIKM BO3HUKHOBEHHS SBOJIOUMOHHOW TeOpuH. BOJIOLMOHHAS
Teopust U1 €€ MecTo B Ouosiornu. BiusHME 3BOIOLMOHHON TEOPUM HA Pa3BUTHE
OHMOJIOTHH U APYTUX HAYK.

CBuzerenbctBa  3BoJOIMHU.  [lajeoHTONOrMYecKue:  MOCIeA0BATEIbHOCTD
MOSIBJICHUS BUJOB B TMAJCOHTOJIOTHYECKON JIETOMUCH, TIEPEXOAHbIE (DOPMBI.
buoreorpaduyeckue: cxoacTBo U pazianune GayH u Gaop MaTepuKoOB U OCTPOBOB.

OMOpPHONOTHYECKHE: CXOJACTBA M pPAa3IW4yUsi SMOPHUOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIE, aHAJIOTMYHBIE,
PYIMMEHTApHbIE OpraHbl, AaTaBU3MbL. MOJEKYJISIPHO-OMOXUMUYECKUE: CXOICTBO
MEXaHU3MOB HACJIECTBEHHOCTH W OCHOBHBIX METa0OJIMUYECKUX IIyTeH Yy Bcex
OpraHU3MOB.

OpomonnonHas teopus Y. JlapBuHa. IIpeanoceulkm  BO3HMKHOBEHUS
napBuHU3Ma. [[BWKymiye Ccuiibl 3BOJIONMM BUAOB 10 JlapBHHY (M30BITOYHOE
Pa3MHOXEHUE TNPU OrPAaHUYEHHOCTH PECYpCOB, HEONpEeNeIEHHAas HW3MEHYUBOCTD,
O0opb0a 3a CyIlIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunretrnueckas teopus 3Bomonuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [lonynsuus kak eqMHUIA BUIA U 3BOJIOLIHMH.

JBrkymue cuibl ((pakTopbl) SBOJIONMK BUIOB B MpUpoae. MyTalmoHHBIN
IpoLEecC U KOMOMHATUBHAs U3MEHYUBOCTb. [0y NIA1IMOHHBIEC BOJIHBI U JIpeil( reHOoB.
N3omsmuyst 1 murpanus.

EcrecTBeHHbIl 0TOOp — HampaBimsomuid (aktop 3Bomonuu. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[IprcnocoO0aeHHOCT, OpPTraHM3MOB Kak pe3ysbTaT 3Bojonuu. [Ipumepsr
MPUCTIOCOOJICHHM Yy OpraHu3MOB. ApoMop(h03bl U UAHO-adaNTaI|H.

Bun u  BugooOpazoBanue. Kputepuum  Buga.  OcHOBHbIE  (HOPMBI
BHU1000pa30BaHus: reorpaduueckoe, IKOJI0THIECKOe.

Makposposonusa.  Dopmbl  sBoONMM:  puiieTHYECKas,  JAUBEPreHTHAas,
KOHBEPTeHTHas, napauienbHas. HeoOpaTuMocTh 3BOIOLUY.

[IpoucxoxeHne OT HeCHEeUUaaIu3upOBaHHBIX MpeAkoB. IIporpeccupyromas
cnenuanu3anusa. AJanTuBHas pagualus.

JdeMoHcTpanuu:

[Toptpetst: K. JIunnein, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkensb, ®. Mromiep, A. H. Cesepiios.

Tabmuubr u cxemsl: «Pa3Butne opraHm4eckoro Mupa Ha 3emiiey, «3apoibIliu
MO3BOHOYHBIX JKUBOTHBIX», « ApXeonTepukcy», «Dopmbl 0OpbObI 3a CYIIECTBOBAHUEY,
«EctecTBeHHBIM 0TOOP», «MHOroo06pasue copTroB pacreHuity, «MHorooOpasue
opoJ YKUBOTHBIX), «JTomynsirum, «MyTanuonHas U3MEHYHUBOCTH,
«Apomopdosery, «Uanoamanramum», «OOmas aereHepanus», «JIBMKymme CUIIbI
sBomonuny, «Kapra-cxema mapmpyra myremectBus Y. [lapBuna», «bopnba 3a



cymectBoBanue»,  «llpucnocobneHHocts  opranu3sMoB»,  «l'eorpaduueckoe
BUI000pa30BaHuey, « IKOJIOTHUECKOe BUA00Opa30BaHUEY.

O6opynoBaHKe: KOJUIEKIMSI HACEKOMBIX C Pa3IMYHBIMU THUIIAMHU OKPAacKu, HA0Op
IUIOJIOB U CeMsIH, KoJeKIusl «IIpuMepsl 3alIUTHRIX MPUCTIOCOOTICHUHN Y )KUBOTHBIXY,
Mozienb «OCHOBHBIE HaNpaBiICHUS HBOJIOLMM», OO0BEMHas Moxaenb «CrTpoeHue
TOJIOBHOT'O MO3Ta O3BOHOYHBIX).

buoreorpaduueckass kaprta wMupa, Kojulekius «DOpMbI  COXPAHHOCTH
MCKOIIa€MBbIX KUBOTHBIX M paCTEHUI», MoJenb antuiukanus «llepexkpéct xpomocom»,
BIQXHbIe  mpenapatel  «Pa3Buthe  HacekoMmoro», «PaszButHe — AATYLIKWY,
MuKpornpenapar «Jpozoduna» (Hopma, MyTaruu GopMbl KPbUILEB U OKPACKH TENA).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlaboparopuas pabota Ne 1. «CpaBHeHHE BHAOB 1O MOP(POJIOTHYECKOMY
KPUTEPHUIO».

JIaGoparopHas padota Ne 2. «Onucanue npucnocoOJEHHOCTH OpraHu3Ma U eé
OTHOCUTEJIBHOT'O XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KU3HU Ha 3emue.

JloHay4yHble TpPENCTaBIEHUS O 3apOXKIACHUU KU3HHM. HayuyHble THMIOTE3bI
BO3HMKHOBEHHUSI KU3HM Ha 3emje: abuoreHe3 M MaHcrnepmus. XUMHUYECKas
3BOJIIOLINSA. AOUOTE€HHBI CHHTE3 OpPraHMYECKHUX BEIIECTB U3 HEOPraHWYECKUX.
OKCNEpUMEHTAIIBHOE MOJATBEPKACHUE XUMUYECKON 3BOOLMH. HauyanbHble >Tamsl
ouonornyeckoi spomtouuu. 'mnoresa PHK-mupa. @opmupoBaHne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W HX 3BOJIOLHS.
@OopMHPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emiie 1o 3pam W nepuojgaMm. Kartapxeil. Apxeiickas u
npoTepo3oiickast dpbl. [lameosolickas dspa U €€ MEpPUOJbl: KEMOPHUICKHUIA,
OpPXOBUKCKHUH, CUITYPUUCKUN, NEBOHCKUI, KAMEHHOYTOJIBHBIN, IEPMCKUI.

Me3o3oiickast 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBO.

KaitHo3oiickass »3pa W €€ TMepuoapl: MaJCOrCHOBBIM, HEOTCHOBBIMH,
AHTPOIIOTECHOBBIM.

XapakTepucTuka KiumaTa M TeOoJOTHYecKUX mpoueccoB. OCHOBHBIE 3Tarbl
HBOJIIOIMU PACTUTEIBHOTO M KUBOTHOTO Mupa. ApomMop]o3bl y pacTeHHil u
XKUBOTHBIX. [losIBIIEHME, paclBET U BEIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpaxeHue 3Boitouuu. OCHOBHbIE
CUCTEMATUYECKHE ITPYIIIbI OPraHU3MOB.

OBouonMs 4YeaoBeKa. AHTPOIOJIOTHS Kak Hayka. PazBuTue mpeacTtaBieHHNd O
MPOUCXOXKJIEHUU uYesjoBeka. Meroabl u3yuyeHus aHrtponoreHe3a. CXoAcTBa H
pasIuyus 4eJI0BEKa U )KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHNE YEIOBEKA.



JBrkymue cuibl (hakTophl) aHTpororeHe3a. HacieacTBeHHass UBMEHUUBOCTD U
€CTeCTBEeHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 KW3HHU, U3TOTOBICHUE OPYIUN TPyaa,
MBIIUIEHUE, PEUb.

OCHOBHBIE CTaJMH W BETBHU HBOJIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YeloBEK
yMeIbIi, UelloBek npsaMoxoasmuii, YeaoBek HeaHIepTalbCKuil, YemoBeK pa3yMHBIH.
Haxo/iku uckonaeMbIX OCTaTKOB, BpEMsI CYIIECTBOBaHUS, 00JaCTh pacpOCTPAHECHHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIHSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIIE PACHl: €BPONICOHTHAS (EBpa3HIICKas),
HErpo-aBCTpaJIouAHas (3KBATOpPHAIIbHAS), MOHTOJIOMIHAS (a3MATCKO-aMEPUKAHCKAas).
YepTbl TPHUCHIOCOOJICHHOCTH TMPEACTaBUTENCH YEIIOBEYECKUX pac K YCIOBUSIM
cyuectBoBanus. EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JleMoHcTpanuu:

[Toprpetsr: ®. Peau, JI. Ilactep, A. WU. Omapun, C. Mumrep, I'. Opu, Y.
JlapBuH.

Tabmuubr u cxembl: «Bo3uukHoBenne CoiHEYHOW cHUCTeMbl», «Pa3BuTue
opraHuueckoro  mupa», «PacturenpHas — kieTtka», <« KUBOTHas  KIETKay,
«IIpokapuoTnueckast kieTka», «CoBpeMeHHas CHUCTEMa OpPraHUYECKOro MHUPay,
«CpaBHEHHE aHATOMHUYECKHX YEPT CTPOCHUSI YelIOBeKa U YeJIOBEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTMYECKUX HAXOA0K MPEIKOB COBPEMEHHOTO
yenoBeka», «JlpesHeinmme moan», «JpeBHue moam», «llepBble COBpeMEHHbIE
oIy, «YemoBeyeckue pach».

OGopynoBaHue: MYJISIKU «IIpoucxoxaeHue YeJIOBEKA (OrocTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHAepPTalblla, KPOMAHbOHIIA), CIICTIKH WU
M300paKEHHs] KAaMEHHBIX OpYAMM TEpPBOOBITHOTO YeNOBEKa (KaMHHU-YOMIEPHI,
pyomiia, ckpebiia), reoXpoHojoruyeckast Tadauna, KoJuieKius «PopMbl COXPaHHOCTH
HCKOTIa€MBbIX JKUBOTHBIX U PACTEHUM».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[Ipaktuueckass padora Ne 1. «/3ydyeHue HCKOMaeMbIX OCTATKOB PACTCHHU W
KUBOTHBIX B KOJIJICKIIUSIX).

OKCKypeust «IBOJIONMS OPraHMYEeCKOTOo MHpa Ha 3emiie» (B €CTECTBEHHO-
Hay4HbIN WM KpaeBeAUYECKUN My3el).

Tema 3. Opranu3msl U OKpYy Kamoas cpeaa.

DKOJIOTHS Kak HayKa. 3aJlaud W pa3lieibl 3KOJIOTuU. MeToabl SKOJIOTrMYeCKHUX
HCCIIE0OBAHMM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWUTaHMSI OPraHM3MOB: BOJIHAs, HA3€MHO-BO3AYyLIHAs, MOYBEHHAas,
BHYTPHUOPTaHU3MEHHASI.

Oxonornueckue ¢daktopel. Kriaccudukarmus SKOJOTHYECKUX  (DAKTOPOB:
abmotnueckne, OWOTHYECKHE W AaHTPOIMOTEHHbIE. JIeliCTBHE 3KOJIOTHYECKHUX
(aKTOpOB Ha OPTAHU3MBI.



AOGuoTtnueckue (axTopbl: CBET, TeMIeparypa, BIaXHOCTb. DOTONEPHOIU3M.
[Ipucnocobnenusi  OpraHu3MOB K JIEWCTBHIO  a0OMOTHYECKMX  (PAKTOPOB.
buonornueckne puTMBl.

buotnueckue Qaxropbl. Buasl OMOTHYECKUX B3aWMOJCHCTBUN: KOHKYPEHIIUA,
XUIIHUYECTBO, cUMOMO3 M ero ¢opmbl. [lapazutusm, koomeparusi, MyTyalu3M,
KOMMEHCalu3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHHe OMOTMYECKHUX B3aUMOJEUCTBUI JUIsl CYIIECTBOBAHMS OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUUECKHE  XapakTEepUCTUKKW  momyisiuud. OCHOBHBIE  TOKa3aTelu
MOMYJISILIUNA: YUCJIEHHOCTh, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTh, NPHUPOCT,
Murpanus. JJmHaMyuka YuCI€HHOCTH MOMYJISIUU U €€ perysuus.

JleMoHcTpanuu:

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

Tabmuubr 1 cxembl: kapTa «lIpupoansie 30HBI 3emin», «Cpeabl oOUTaHUs
opranuzmoB», «®@oronepuonnsm», «llomymsanuu», «3aKOHOMEPHOCTH POCTa
YUCJIICHHOCTU NOMYJISUUU UHDY30puu-Ty Penbkny, «IIumieBbie nenm.

JlabopaTopHbie U NpaKkTHYeCKHEe padOThI:

JlabopatopHasi pabora Ne 3. «Mopdomoruueckre oCOOEHHOCTH PACTEHHM U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas pabora Ne 4. «BnusiHue cBeTa Ha POCT U PA3BUTHE UYEPEHKOB

KoJIeycay.
[Ipaktuueckas padora Ne 2. «Iloacy€T maoTHOCTH MOMYJSIUN Pa3HBIX BHUIOB
pacTEeHUI».
Tema 4. CooOmecTBa 1 IK0JI0rHYECKHE CHCTEMBI.
Coo0miectBO opranu3smMoB — OuoreHo3. CTpyKkTypbl OHOIIEHO3a: BHJIOBas,

MPOCTpAaHCTBEHHAs, Tpoduueckass (muieBasi). Buabl-momuHanTtel. CBsizu B
OMOlLIeHO3E.

Okonornueckue cuctembl (dkocuctembl). [lonsitue 00 dKkocucreme U
ouoreoneHo3e. DyHKIUOHATbHBIE KOMIOHEHTHl  3KOCHUCTEMBI:  IPOIYLIEHTHI,
KOHCYMEHTBI, pelyleHThl. KpyroBopoT BelIeCTB U MOTOK SHEPIHMH B IKOCHCTEME.
Tpoduueckue (nuieBbie) ypoBHU 3KocucTeMbl. [lumieBsie nenu u cetu. OCHOBHbBIE
MOKa3aTelau »HKOCHUCTEMBbI: Ouomacca, MNPOAYKLUHA. OKOJOTHYECKHE MUPAMM]IBIL:
OPOAYKIMM, YHCIEHHOCTH, Ouomaccel. CBOICTBa SKOCHUCTEM: YCTOWYUBOCTb,
camoperyJsanus, pazsutue. CyKueccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO WIIN
HIMPOKOJUCTBEHHOTO Jieca.

AHTpONOTEHHBIE SKOCHUCTEMBI. ATPO3KOCUCTEMBI. YpO03KOCHUCTEMBL.
buonoruueckoe u xo34iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.



buopaznoobOpaszue kak (daktop ycrounBoctd dkocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenune B. UW. Bepnaackoro o Ouocdepe. ['paHuipl, cOCTaB W CTPYKTypa
ouocdeprl. Kuboe BemectBo M ero ¢yHkuud. OcoOeHHOCTH Ouocdepbl Kak
rio0anbHOM SKOcHUCTeMbl. J[MHamMuYeckoe paBHOBecHe M oOOpaTHas CBA3b B
ouocdepe.

KpyroBopoThl BeliecTB U OMOT€OXMMHUYECKUE LHKIBI 3JIEMEHTOB (YTrjepoja,
a30Ta). 30HATBHOCTH Onochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoBeuecTBO B Onocdepe 3eMiiu. AHTPOIOTCHHbIE U3MEHEHUsI B Ouocdepe.
['o6asibHbIE HKOJIOTHYECKUE TTPOOTIEMBI.

CocyuiectBoBaHue Npupoabl U yeiaoBedecTBa. CoxpaHeHue OMopazHooOpaszus
Kak OCHOBa ycToWMuMBOCTH Ouocdepbl. OcCHOBa pAIMOHAIBHOTO YIIPABICHUS
MPUPOJHBIMU PECYpCaMH U MX HUCIOJIb30BaHUE. JloCTHKeHUsT OMOJIOTUM U OXpaHa
MIPUPOJIBL.

JdeMoHcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupbr u cxemsl: «llumeBbie nenw», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmectBa», «llenmu mnuTaHus», «IDKoJIOTHYECKAas MUPaAMUIAY,
«buocdepa u denoBek», «IKOCUCTEMA MIUPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMa
XBOWHOTO  Jiecan, «buoneHo3  BojgoéMa»,  «ArpoieHo3»,  «IIpumepHbie
AHTPOTIOTEHHbBIC BO3JICUCTBUSL HA MIPUPOY», «BakHEUIINe NCTOYHUKH 3arps3HEHUS
BO3/lyXa M TPYHTOBBIX Bon», «IlouBa — BakHelInas cocTaBistomas Ouochepb»,
«®DakTops! nerpanamnuu mouBy, «I[lapuukoBsiit 3 dexT», «PDakTOphl PaAMOAKTUBHOTO
3arpsisHeHHst  Ouocdepn»y, «OO0mas cTpykrypa Ouocheps», «Pacnpoctpanenue
KU3HU B Ouocdepe», «O30HOBBIN 3kpaH Ouochepr», «KpyroBopor yriepoaa B
ouochepe», «KKpyroBopot azora B mpupoie».

OO6opynoBanue: Mojenb-anmiukanus «TunuuHele OWOILIEHO3BI», TepOapuid
«PacturenbHple cooOIIecTBa», KoJUeKiuu «buonenos», «Bpenurenu BakHEHIIHX
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYP», repOdapun M KOJUICKIIMU PACTCHU W >KUBOTHBIX,
MIPUHAJJICKAIME K Pa3HbIM KOJIOTHYECKUM TpyImnaM oaHoro Buna, KpacHas kHura
Poccuiickoit @eneparyu, n300pakeHusi OXpaHsIeMbIX BUJIOB PACTCHUM U )KUBOTHBIX.

INTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHUA  [TPOI'PAMMBI 11O
BMOJIOI'MN HA BA30BOM YPOBHE CPEJHEI'O OBUIEI'O ObPA3OBAHUA

Cormacuo ®I'OC COO, ycraHaBiauBalTCd TpeOOBaHUS K pe3yJibTaTaM
OCBOEHUS 00yYaroIMMHUCS MPOTPaMM CPEIHEro 001Iero 00pa3oBaHus: JINIYHOCTHBIM,
METaIPEAMETHBIM U TPEAMETHBIM.



JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX PE3YJbTATOB OCBOECHUS Mpenmera «buomorus»
BBIJICJICHBI CIICIYIONIME COCTABISAIONIME: OCO3HAHWE OOYYAONIMMUCS POCCUUCKON
IrPaXXIAHCKOM UAEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTU U
CaMOOIIPENEIICHUIO, HaJu4yue MOTHBALINHU K 00yUYeHUIO ouoJioruu,
[[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHM IJUYHOCTH HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEH W HUCTOPUYECKUX TPAIULIUNA Pa3BUTHS OHUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh U CHOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBAaTHCS B CBOEH
JNEATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKAMH, TMPUCYIIMMU CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWsA, HAJIWYUE  SKOJOTMYECKOr0  MPABOCO3HAHMS,
CIIOCOOHOCTH CTABUTb LIEJIA U CTPOUTD KU3HEHHBIE TIJIaHbI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA MNpeamera «buonorus» pocrurarorcs B
€AUHCTBE Yy4YeOHOM U BOCIUTATEIBHOM JESITEILHOCTH B COOTBETCTBUU C
TPAJUIIMOHHBIMU POCCUHUCKUMH COIMOKYJBTYPHBIMH, UCTOPUUYECKUMHU U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, TMPUHATHIMH B OOILECTBE NpaBUJIaMHM W HOPMaMH
MOBEJCHUSI W CIOCOOCTBYIOT MpOIleccaM CaMOIO3HAHWSA, CaMOBOCIUTAHUS U
CaMOpa3BUTHSA, PA3BUTHS BHYTPEHHEN MO3UIUU JIMYHOCTH, ATPUOTU3MA, YBAKEHUS
K 3aKOHY U NIPaBOIOPAZKY, YEIOBEKY TpyJa U CTapUIEMy IIOKOJIEHUIO, B3aMMHOIO
YBOKCHUS, OEPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJIEAUI0 U TPATULIMIM
MHOTOHAIIMOHAJIBHOTO Hapojaa Poccuiickorn denepanuu, OpUPOIE U OKPYKAOIIEH
cpene.

JImaHOCTHBIE pe3yJbTaThl OCBOEHUs y4eOHOro mpeamera «buomorus» momKkHbI
OTpa)xkaTb T'OTOBHOCTb U  CHOCOOHOCTh OOYYalOIIMXCS  PYKOBOACTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXIEHUU,  COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM IIEHHOCTSAM POCCHUMCKOTO O0OIIecTBa, pAacIIMpEeHUE >KU3HEHHOTO
ONbITa U OIbITA ACATEIBHOCTA B IPOLECCE PeaTv3alud OCHOBHBIX HAIPaBICHUU
BOCIIUTATENBHOMN JAESATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOT0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIUHA OOYYAIOMIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;

OCO3HaHWE CBOMX KOHCTHTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBOKCHHUE 3aKOHA
Y MPABOMNIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOM ACSATEILHOCTH MPHU CO3JAaHUN YUEOHBIX
MPOCKTOB, PENICHWH Yy4YeOHbIX W  TIO3HABATENIbHBIX  3aJlay, BBITIOJIHCHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMpPEAENATh COOCTBEHHYIO MO3UIMIO IO OTHOILICHHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;



YMEHHUE YUYWUTHIBaTh B CBOMX JICUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMO/JICUCTBUS JIIOJEH C pPa3HbIMH yOCXKICHUSMU, KYyJIbTYPHBIMH LIEHHOCTSIMU U
COIIMAJILHBIM TMTOJIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B TIPOIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TIO3HABATEIbHBIX M  HCCIEIOBATCIBCKUX  3a/ad, YBaKUTEIBHOTO
OTHOIIIEHUS K MHEHUIO OINMOHEHTOB TMIPU OOCYXIEHHWU CIIOPHBIX BOIIPOCOB
OHMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PaKJTaHCKONW HACHTUYHOCTH, MaTPUOTHU3MA,
YBOXKEHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tepes; PoauHoM, ropocTu 3a
CBOM Kpa#, cBOW PoauHy, CBOH S3BIK M KyJbTYypYy, MHPOLIJIOE M HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

IICHHOCTHOE OTHOIIICHUE K MPUPOJHOMY HACJIEAUIO W MaMATHUKAM MHPUPOJIbI,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CLIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CITOCOOHOCTH OIICHUBATH BKJIAJl POCCUMUCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHUE
OMOJIOTHH, TIOHUMAaHUS 3HaUYEHUsI OMOJIOTUHU B TTIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU
YeJIOBEKa U COBPEMEHHOIO 00I1IeCTBa;

ujeiiHas yOeJIEHHOCTh, TOTOBHOCTh K CHyKeHHMIO H 3ammte OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 Cyab0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAllMI0O W IIPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJUTEIISIM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHATHUS IEHHOCTEW CEMEMHON KWU3HU B COOTBETCTBHUU C TPAIUIUASIMUA
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;

TMOHMUMAaHKME SYMOIIMOHAIILHOTO BO3JICCTBUS KUBOM MPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXEHHUIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMIICHHE
MPOSIBIIATH KAY€CTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (GOPMHUPOBAHMS KYJbTYPbI 310POBbSI M
IMOIMOHAJIBLHOIO 0JIAarONOJIyYns:

MOHUMAaHUE W peajn3alys 3I0pOBOro U 6e30macHOro 0oopasa Ku3HH (30POBOE
NUTaHUe, COOJI0/ICHNE TUTUEHUYECKUX TPaBWJI U HOpM, COalaHCUPOBAHHBIM PEKUM



3aHATUM W OTHbIXa, peryjspHas (u3MYecKas aKTUBHOCTh), OEpeXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (DHM3HUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

NOHMMAHHWE [EHHOCTH TMPaBWI HWHIMBUAYAJIBHOTO U  KOJUIEKTHUBHOTO
0€30MacHOro MOBEICHUS B CUTYaIIUSIX, YTPOKAIOIIMUX 3/IOPOBbIO U KU3HU JIIOJICH;

OCO3HaHWE TMOCIEACTBUN M HENPUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHKE [IEHHOCTH MacTepCcTBa, TPY10JII00HE;

TFOTOBHOCTh K AKTHBHOM JEATEIBHOCTH TEXHOJOIMYECKOM H COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh WHULMHUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHSTH TAKYIO JESITEIBHOCTD;

MHTEpPEC K pa3InyHbIM cepaM MpOoPECCUOHAIBHON AESITEIbHOCTH, YMEHHE
coBepllaThb OCO3HaHHBIK BBIOOpP Oyaymiedl mnpodeccun U peaar30BbIBATH
COOCTBEHHbBIE KU3HEHHbBIE TUIaHBbI;

FOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHUI0O U CaMOOOpa30BaHUIO Ha
MPOTSKECHUN BCEU JKU3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

HKOJIOTMUYECKHU 11eJeco00pa3HOe OTHOLIECHUE K MPUPOJIe KaK UCTOYHHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIIEHHE YPOBHS JKOJOTMYECKON KYJIbTYpbl: TNPUOOPETEHHE ONbITA
MJIAHUPOBAHMS IOCTYIIKOB U OLEHKH MX BO3MOYHBIX MOCJEICTBUM JIJIs1 OKPY KaroIIen
Cpelbl;

OCO3HaHUE TIJIOOANLHOTO XapakTepa 3KOJOTMYECKHUX MpodJeM U MyTed ux
pelIeHMUs;

CIIOCOOHOCTh MCIOJIB30BaTh MPUOOpETaeMble IPU U3YYEHUH OMOJOTUM 3HAHUS
M yMEHMS TpU  pelleHHuH  [poOJeM, CBSA3aHHBIX C  palMOHAIbHBIM
IPUPOIONIOIB30BaHUEM (COOIIIO/IEHNE TIPABUII TOBEICHUS B IPUPOJIE, HAIIPABIEHHBIX
Ha COXpaHEHHUE PaBHOBECHUS B IKOCHCTEMAX, OXpaHy BUJOB, SKOCUCTEM, Onochepsr);

AKTUBHOE HENPUATUE IEUCTBUM, NPUHOCAIIUX BpEd OKPYXKAIOLIEU MPUPOSHOU
cpelne, yMEHUE NPOrHO3UPOBATh HEOJArONPHUSATHBIE SKOJIOTMYECKHE MOCIEACTBUSA
NpEeANTPUHUMAEMBIX ICMCTBUM U MPEAOTBPAIATh UX;

HaJU4ME Pa3BUTOrO SKOJOTMYECKOIO MBIIUICHHS, SKOJOTUYECKON KYJIbTYPBI,
OMBITA JESITEIBHOCTU 3KOJIOIMYECKON HAIIPaBJIEHHOCTH, YMEHUSI PyKOBOJCTBOBATHCS
MMHU B NIO3HABATENIbHON, KOMMYHUKATUBHON M COLMATIBHOM MpaKTUKE, TOTOBHOCTHU K
YYaCTHIO B IPAKTUYECKOM AESITEIbHOCTH HKOJIOTMYECKO HApPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSA:



c(OPMHUPOBAHHOCTh  MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH W OOINECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHAJIOTE
KYJIbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOEr0 MECTA B IMOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOW M YHUTATENIbCKOM KyJIbTYpPhl KaK CpeICTBa
B3aMMOJICUCTBHS MEX]TY JIIOJAbMU U MIO3HAHUS MUDA;

NOHUMaHue crnenupukyd OUOJOTUM KaK HayKH, OCO3HaHuA €€ poju B
(GhOpMHUpPOBAaHUM PAIMOHATILHOTO HAYYHOTO MBINUICHUS, CO3MaHUH I€JI0CTHOTO
MIPEACTABICHUS] 00 OKPYXKAIOIIEeM MHpPE KaK O €IWHCTBE MPHUPOJIBI, YEIOBEKa U
oOlecTBa, B TMO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH U peIIeHUH MpodiieM
COXpaHEHUs MPUPOJHOTO PABHOBECHS,;

yOCXKIIEHHOCTh B 3HAYMMOCTH OWOJIOTHM JII COBPEMCHHOW ITUBUJIM3AIINH:
oOecrieueHrss HOBOTO YPOBHS pa3BUTHS MEAWIMHBI, CO3/IaHUE TEPCIIEKTHBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peliaTh pecypcHbIe MPOOJIEeMbl PA3BUTHUSI YEJIOBEUECTRA,
MOMCKa IMyTeH BBIXOAA M3 TJIOOAIBHBIX JKOJOTMUYECKHX MpoOjeM U obecreueHus
nepexojia K yCTOMYMBOMY Pa3BUTHIO, PAIMOHAIIBHOMY HCIOJIb30BAHUIO MPUPOJIHBIX
pecypcoB U (P OPMHUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHWH OWOJOTHYCCKUX 3HAHMA B  IEIAX
MOBBIIICHUS OOIIEH KYJIbTYphl, ECTECTBEHHO-HAYYHON TPaMOTHOCTH, KaK COCTaBHOM
4acTH (DYHKIIMOHAJILHON IPAMOTHOCTH O0yUaromuxcs, GopMupyeMon npu u3y4eHuu
OHOJIOTHH;

MMOHUMaHUE CYIIHOCTH METOJIOB ITO3HAHMS, HCIOJBb3YEMBIX B €CTCCTBEHHBIX
HayKax, CIOCOOHOCTH WCMOJb30BaTh TMOJydaeMble 3HAHWS IS aHaIu3a W
OOBSCHEHUSI SIBJICHUN OKpYXAIOMIEro MUpa M MPOUCXOIAIUX B HEM H3MEHECHUM,
yMEHUE JeNaTh OOOCHOBAHHBIC 3aKIIOYCHUS HAa OCHOBE HAY4YHBIX (DAKTOB W
MMEIOIIHNXCS JAHHBIX C IETBI0 TTOJTYyYCHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIIOIh30BaTh OMOJOTHUYECKUE 3HAHUS IS
pEIIeHHS TPOoOJIEM B peabHBIX KU3HCHHBIX CHTYAIHSX;

OCO3HaHWE IICHHOCTU HAy4YHOW JEeSATEIHbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO M MCCIICIOBATEIBCKYIO JEATEILHOCTh HHIUBUIYATIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0OOpa30BaHHUI0, K AaKTHBHOMY TIOJYYCHHIO HOBBIX 3HAHWHA 110 OHWOJOTHH B
COOTBETCTBHH C KU3HECHHBIMU IMOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOEHHUsI YyueOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HayuMble i1  (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYyHAIOUIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIpEAMETHbIE) OOLIEHAYYHbIE MOHATHS, OTpPa’KaoIIue
LEJIOCTHOCTh HAy4YHOM KapTHMHBI MHUpa H CHEUU(PHUKY METOAOB IO3HAHUA,



UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, DHEPIUs, SABJICHUE, MPOIECC,
CHUCTeMa, Hay4yHbId (aKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
UCCre10BaHNe, HAO0IEHNEe, U3MEPEHHE, SKCIIEPUMEHT U IPYTUX), YHUBEPCAIbHBIC
yueOHble JAecTBHUs  (IIO3HABATEJIbHBIE, KOMMYHUKAaTUBHBIE, PETYJIATHUBHBIC),
oOecneunBaromye (popmMupoBaHUe (PYHKIMOHAIBHON TI'PaMOTHOCTH M COLMAIBHOU
KOMIIETEHIIMK  OOY4YaloIIMXCs,  CIIOCOOHOCTh  OOyYaroIMXCSi ~ MCIOJIb30BaTh
OCBOEHHBIE MEXIUCUUIUIMHAPHBIE, MUPOBO33PEHUECKAE 3HAHUSA U YHHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEIILHON U COLIMAIBHON MPAKTHKE.

MertanpeameTHble pe3yJbTaTbl OCBOEHHUS IPOrPAMMBbI  CPEIHET0 OOIIEro
oOpa30BaHUsl TOJKHBI OTPAXkKAaTh:

OBiagenue YHHMBEpPCAJIbHBIMHA y4eOHbIMHU M03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBble JIOTHYECKHE AeiiCTBHUS:

CaMOCTOSITENIbHO  (OPMYyJIMpPOBaTh M aKTyaJMu3UpoBaTb  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NIPU OCBOCHMM 3HAHWW NIPUEMBI JIOTUYECKOTO MBIIIJIEHUS
(ananu3a, cuHTE3a, CpPaBHEHHUS, KiIacCHU(PUKALMH, 0000IIEHUs), PACKPBHIBATh CMBICI
OMOJIOTMYECKUX MOHATHM (BBIACISATh MX XapaKTEpHble NpPU3HAKU, yCTAHABIUBATh
CBSI3M C APYTUMHU NOHATUSMH);

ONpENENATh UEIU JEATEIIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH HX
TOCTUKEHUS, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTH C ITOCTABJICHHBIMU LIEJSIMU;

MCIIOJIb30BaTh OMOJOTMYECKUE MOHSITHS JUIsl OOBSICHEHUS! (PAKTOB M SIBIICHUI
YKABOU IIPUPOJBI,

CTPOUTH JIOTMYECKUE pacCyXACHHUs (MHOYKTUBHBIE, JEAyKTUBHBIE, 10
aHAJOrUM), BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS] B PacCMaTpPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKIIOUEHUS;

IIPUMEHSATh CXEMHO-MOJEIIBHBIE CPEACTBA IJI NPEACTABICHUS CYLIECTBEHHBIX
CBA3€M W OTHOIIEHUH B HU3y4YaeMbIX OHOJIOTHUYECKUX OOBEKTax, a TaKke
OPOTUBOPEUYMII PAa3HOrO pOJAA, BBIABICHHBIX B Pa3IUYHBIX HHPOPMALMOHHBIX
MCTOYHHKAX;

pa3pabaThiBaTh IUIAaH pEUIEHUS NpoOdeMbl ¢ Y4YETOM aHajdu3a HMMEOUIUXCS
MaTepHalIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHMBATh PUCKH NOCIIEACTBUI AESITENBHOCTH;

KOOPJMHUPOBATH U BBINIOJHATH padOTy B YCIOBHUSX PEaJIbHOTO, BUPTYAJIBbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeCTBUS:



BJa/IETh HAaBBIKAMU YUYEOHO-HCCIIEAOBATEIbCKON M MPOEKTHON JESATEIBbHOCTH,
HAaBbIKAMU  paspemieHusi  mpoOjeM, CIOCOOHOCThIO W TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB PEIICHUs MPAKTHUYECKHUX 3afad, MPUMEHEHHUIO
pa3IMYHbIX METOJIOB IO3HAHUS;

UCIOJIb30BaTh PA3JIMYHbBIE BUJIbI JEATEIBHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHMUS,
€ro MHTEPIPETALNHN, IPEOOPAZOBAHUIO U IPUMEHEHHUIO B yUEOHBIX CUTYyallUsX, B TOM
YHCIIe TIPY CO3/IaHUU YUYEOHBIX U COIIMATBHBIX MPOCKTOB,

dopMupoBaTh Hay4YHBIA THUM MBIILJICHUS, BIaJ€Th HAYYHOM TEPMHMHOJOTHEH,
KJIIOYEBBIMU MTOHITUSAMU U METOJIaMU;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHbIE 3aJaud B 00pa3oBaTEIbHOU
JESITeIbHOCTH Y )KU3HEHHBIX CUTYaIIHsX;

BBISBJISITh TPUYMHHO-CIICICTBEHHBIE CBS3M U  aKTyaJlM3UpoOBaTh 3ajady,
BBIIBUTATh TUIIOTE3Y €€ pEeIIeHUs, HaXOJAUTh apTyMEHTHI JIsl JOKa3aTeIbCTBA CBOMX
YTBEPXKACHUMN, 3a71aBaTh IapaMEeTPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOZ€ PELICHUS 33aJlauM pe3yIbTaTbl, KpUTUUECKU
OLICHUBATh UX JJOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHTYAIUsM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh 1EJICHAIIPABJICHHBII MOUCK IEpeHOca CPeICTB U CHOCOOOB
AeMCTBUS B IPOPECCUOHANBHYIO CPELY;

yMETb NEPEHOCUTh 3HAaHUS B II03HABATEIbHYIO M MPaKTUYECKYI0 oO0JacTu
KHU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTAaTh HOBBIE HJEU, MpEAJararb OpPUTHMHAJIbHBIE TMOAXOAbl U PpEIICHHUS,
CTaBUTh MPOOJIEMBI U 3aa4H, J0IYyCKAIOIINE aJbTepHATUBHBIEC PEILICHUSI.

3) pabora ¢ unpopmanueii:

OpUEHTHUPOBATHCSA B PA3IMYHBIX MCTOYHUKAX MHPOPMALMU (TEKCTE y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSIPHOM  JUTepaType, OHOJOTHYECKHX  CIOBapsSX W
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaIU3MpOBATH
MH(GOPMALIMIO PA3IMYHBIX BUIOB U (POPM IPEICTaBICHUS, KPUTUUECKH OLICHUBATDH €€
JOCTOBEPHOCTH U HEMTPOTUBOPECUNBOCTD;

(dopMyIMpOBaTh 3ampoChl U TMPHUMEHATH Pa3jMYHbIE METOABl MPH TOUCKE U
otbope Ouosornyeckor WHOpMAIK, HEOOXOMUMOW I BBITIOJHEHUS YYeOHBIX
3ajady;

npuoOpeTaTh OMNBIT HCMONb30BaHUS MHGOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYpPy aKTUBHOTO HCIIOJIB30BAaHUS Pa3TUYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTHUMAJbHYIO  (QOpMy  MpeICTaBICHUS
ouonorunueckoi nHpopManuu (cxeMbl, rpaduKky, AUarpaMmbl, TaOIUIbI, PUCYHKUA U

Jpyroe);



UCIIOJIb30BaTh HAYYHBIM $3bIK B KauyecTBE CpeACTBAa IMpu paboTe ¢
Owonornyueckor  mHGOpMAIMEH: TPUMEHITh XUMHUYECKHWe, (Qu3nyeckue u
MaTeMaTUYeCKHe 3HaKU W CHUMBOJBIL, (GOpMysbl, abOpeBHaTypy, HOMEHKJIATYpY,
UCIIOJIb30BaTh U MPe0Opa30BbhIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISAHOCTH;

BJIa/ICTh HABbIKAaMU PACIIO3HABAHUS U 3aIUTHI HH(MOpMAIU, THHOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJajieHue YHMBEPCAJbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) ob1enne:

OCYULIECTBISITh KOMMYHHKAIIMU BO BCeX cepax >KM3HHU, AKTUBHO Y4acCTBOBATh B
JUanore WM JUCKYCCHMM MO CYIIECTBY OOCY>KTaeMoil TeMbl (YMEHHE 3aj]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHTEIHHO BBITIOJIHCHHS TIpEIIaracMou
3aJlayd, YYHTHIBAaTh MHTEPECHl W COTIACOBAHHOCTH TO3MIIMN IPYTHMX YYaCTHHUKOB
JMajora Uil JUCKYCCHM);

pacno3HaBaTh HeEBepOaJbHbIE CpeACTBa OOIIEHUS, TMOHUMATh 3HAYCHUE
COILIMAJIBHBIX 3HAKOB, MPEIMOCHUIOK BO3SHUKHOBEHUSI KOH(MIUKTHBIX CUTYallUi, YMETh
CMSATYATh KOH(QIMKTHI U BECTH IIEPETOBOPHI;

BIIAJICTh PA3IUYHBIMUA CIIOCOOAMHM OOIIEHUS W B3aWMOJCHCTBHUSA, MMOHUMATh
HaMepEeHUs APYTUX JIOACH, MPOSBIATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY U
B KOPPEKTHOU opMe (HopMyIMpoBaThH CBOM BO3PAKEHHUS,

pPa3BEPHYTO M JIOTUYHO H3JaraTb CBOIO TOYKY 3pPEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI IesITeJIbHOCTD:

MOHUMAaTh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHOW M WHIWBHUIYaTbHOU
paboThI TpU pelIeHUH OMOJOTUYECKON MPOOJIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MIPUMEHEHUS TPYIITOBBIX (POPM B3aMMOICHCTBHSI PU PEIICHUH YICOHOW 3a/1a4H;

BBEIOMPATh TEMAaTUKy M METOABl COBMECTHBIX JEUCTBHH C Yy4ETOM OOIIHMX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0TO WIeHA KOJUICKTUBA;

OpUHUMAThL  IIEIM  COBMECTHOW  JCSTEIbHOCTH,  OpPraHU30BHIBATH U
KOOPJAWHHUPOBATh JCUCTBUA MO €€ JOCTUKEHHUIO: COCTaBJIATH IUIAH JCHUCTBUH,
pacnpeneniaTb poJid ¢ YYETOM MHEHUH YYaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KaueCTBO CBOETO BKJIaJIa M KAKJIOTO yJYaCTHHKA KOMaH/bl B OOIINIA
pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

mpejyiaraTh HOBBIE TPOEKTHI, OIICHWBATh UJAEH C TO3UIHUU HOBU3HBI,
OpUTHHAIBHOCTH, TTPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISATh TIO3UTUBHOE CTPATETMYECKOE TIOBEJACHUE B  Pa3IMYHBIX
CUTYaIHsIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUIIUATUBHBIM.

OBJajieHUe YHMBEPCAJbLHBIMH PeryJIsiTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anus:



UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JJI BBISIBIICHUS MPOOJIEM U MX PElICHUs
B )KU3HCHHBIX U YUEOHBIX CUTYaIUsX;

BHIOMPATh HA OCHOBE OHWOJIOTMUECKUX 3HAHUW IIEJICBBIE K CMBICIOBBIC
YCTAaHOBKM B CBOMX JEHCTBHUSIX M IMOCTYyIKax IO OTHOUIEHUIO K >KMBOH TNPUPOJE,
CBOEMY 3JI0POBBIO U 3JIOPOBBIO OKPYKAIOIIHNX;

CaMOCTOSITENIbHO OCYLIECTBIIAATh IMO3HABATEIIBHYIO JIESITEIBHOCTh, BBIABIATH
Mpo0JIeMBbI, CTaBUTh U (HOPMYJIHUPOBATh COOCTBEHHBIE 3a7ayM B 0Opa30BaTEILHOU
NEATEIIbHOCTH U )KU3HCHHBIX CUTYalUsX;

CaMOCTOSTENIbHO COCTaBJIATH IUIAH PEIICHUS MPOOJIeMbl C YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAIOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsATh paMK{ y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUM;

JieaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CcTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO MUPOKOU PYIUIIUUA B PA3HBIX
00JIacTSAX 3HAHUMW, MOCTOSIHHO MOBBINIATH CBOM 0Opa3oBaTEIbHBIM M KYJbTYPHBIM
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalllUsiM, BHOCUTb KOPPEKTHBBI B JAESTEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIaIETh HABbIKAMU MO3HABATEIbHON peeKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUM W  MBICIMTEIBHBIX IPOLECCOB, WX pPE3yJbTaTOB M OCHOBAHWUI,
UCIIOJIb30BaTh MPUEMBI PEeQICKCUU Il OIICHKU CHUTYyallud, BBIOOpa BEPHOTO
pelieHus;

YyMETh OLICHMBAaTb PUCKM M CBOEBPEMEHHO TMPUHHUMATh PEIICHUS MO0 UX
CHIKCHUIO;

OPUHUMATh MOTHUBBI W apTryMEHTHl JPYIHMX TIPU aHAJIW3€ PE3yJIbTaTOB
NEATEIBbHOCTH,

3) npuHsiTHE CeOsl U APYIUX:

MPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI U AapPryMEHTbl JAPYrUX TMpU aHaJIu3€ pPe3yJbTaToOB
NEATEIBbHOCTH;

MPU3HABATh CBOE MPABO U MIPABO JIPYTUX HA ONINOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € TTO3ULIMU APYTOro YeI0BeKa.

HPEAMETHBIE PE3YJIBTATBI



[IpenmeTrHble pe3ynbTarhl ocBoeHHs mnporpammel COO mno Ouosoruu Ha
0a30BOM YpOBHE BKIIIOYAIOT crienuduyeckue s yueOHoro mpenmera «buomoruspy
Hay4HbIC 3HAHUS, YMEHHUS U CIOCOOBI JAEMCTBUI MO OCBOCHHUIO, MHTEPIIPETAUU U
peoOpa30BaHUIO 3HAHUHM, BUJbI JEATENBHOCTH IO IOJTYYEHHIO HOBOTO 3HAHUS U
INPUMEHEHUIO 3HAHUI B Pa3IMYHBIX YYEOHBIX CUTYalUsAX, a TAKKE B pPEabHBIX
KU3HEHHBIX CHUTYyallUsX, CBSA3aHHbIX C Owuoznorue. B mporpamme mnpenMerHbie
pe3yabTaThl MIPEACTABIECHBI IO F01aM O0YUYEHUS.

[IpenMeTHble pe3ynbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» ¢ 10
Klacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTbh 3HAHUIM O MECT€ U POJM OUOJIOTUH B CUCTEME HAYYHOI'O
3HAHUS €CTECTBEHHBIX HAayK, B (JOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KApTUHBI MHpPa U HAy4YHOI'O MHUPOBO33PEHUS, O BKJIAJE POCCHUICKUX U 3apyOeKHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, (PYHKIMOHAIBHOW IPAMOTHOCTH YeJIOBEKa
JUISl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJIEpPKaHUE OHOJOTMYECKUX TEPMUHOB U IOHSTHIA:
U3Hb, KJIIETKA, OPraHu3M, MeTab0a1M3M (0OMEH BEIIECTB U MPEBPALICHUE SHEPTUN),
romeoctas  (caMoperyJsisius), ypPOBHEBas  OpraHu3alusi JKUBBIX  CHCTEM,
CaMOBOCIpOU3BeicHUE (PENPOIYKIUs), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHME M3/1araTh OHOJOTMYEeCKHEe TeopuHu (KJIETOYHas, XpOMOCOMHas,
MyTal[MOHHAs, [IEHTpajbHasl OrMa MOJIEKYJIsipHOU Ononorun), 3akonsl (I'. Mennens,
T. Moprana, H. WM. BaBunoBa) u yudeHus (0 LEHTpax MHOroodpasus u
MIPOUCXOXKJICHUS KyJIbTypHBIX pactenuilt H. V. BaBunosa), onpenensiTe rpaHUllbl UX
IIPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHUE BIAJETh METOJAaMU HAyYHOI'O MO3HAaHUA B OMOJIOTMM: HAOJIIOIEHUE U
OMKMCAHWE >KUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHU3alMs M NPOBEJIECHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCHUMOCTU
MEXIy HCCIEIYEMbIMU BEIMYMHAMH, OOBSICHEHHE IIOJyUYEHHBIX pPE3YyJbTaTOB,
WCIIOJIb30BAaHHBIX HAYUYHBIX MOHSTHI, TEOPUN U 3aKOHOB, YMEHHUE JI€1aTh BHIBOJBI HA
OCHOBAHHH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE NMPU3HAKKA BHUPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTU
npoleccoB: OOMeHa BEIEeCTB M TMPEBpAIlCHHUs PHEPIMH B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOZAOTBOPEHUS,  PA3MHOXKEHHS, HMHAMBUAYaJbHOTO  Pa3BUTHUS  OpraHu3Ma
(oHTOTEHER);

yMEHHE TMPUMEHSATh MOJyYeHHbIE 3HAHUA ISl OOBSICHEHHsS] OWOJIOTHYECKUX
IIPOLIECCOB M SIBJICHWM, JUIA NPUHATHS NPAKTHYECKUX PELICHWH B IOBCEIHEBHOMU
KU3HU C LEIbl0 obOecreyeHus: O€30MacHOCTH CBOETO 370pOBbSl U 3/10pPOBbS



OKPY KaIOIIUX JIIOACH, COONIOACHUST HOPM T'PaMOTHOTO TOBEACHHS B OKpY>Karolen
NPUPOIHON cpele, MOHMMaHHE HEOOXOJUMOCTH HCIOJIB30BAaHUS JOCTHUKCHHUN
COBPEMEHHOU ounonoruu 151 OMOTEXHOJIOTHIA TUISL PalMOHAIIBHOTO
IPUPOAOIIOIH30BAHUS;

yMEHUE PelllaTh dJIeMEHTapHbIe FTEHETUUECKUE 3a/1a4i HA MOHO- U TUTUOPUTHOE
CKpElIMBaHue, CLEMJIEHHOE HACJIEJI0BAHHME, COCTaBIATh CXEMbl MOHOTUOPHUIHOIO
CKpEIIMBAaHUSA JUIS MIpeIcKa3aHusl HACIEAOBAHUS TPU3HAKOB Y OPraHU3MOB;

YMEHUE BBINOJIHATh JA0OpAaTOPHBIE W NPAKTHYECKUE padOThl, COOJIIOIATH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OILIEHUBaTh M HWHTEPIPETHPOBATH  WHGOOPMAIUIO
OMOJIOTHYECKOTO  COACpXKaHMs, BKIIOYAIONIYIO TICEBJOHAyYHbIE 3HAHUA U3
pa3IMYHBIX MCTOYHUKOB (CpeACTBAa MaccoBOM WHGOpMAaIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl), STUYECKHE acCleKThl COBPEMEHHBIX HCCIEIOBAaHUN B OHOJIOTHH,
MEIUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUs, 000011as
O6nonornueckyo nHHOPMAIINIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUMHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mnpenmera «buonorus» ¢ 11
Kjlacce TOJKHBI OTPaXKaTh:

c(OpPMHUPOBAHHOCTH 3HAHUM O MECT€ U POJM OMOJIOTUH B CHUCTEME HAYYHOI'O
3HAHUS €CTECTBEHHBIX HAYK, B (DOPMHPOBAHUHN COBPEMEHHOW €CTECTBEHHO-HAYUHOM
KapTHUHBI MHpa U HAYYHOTO MHPOBO33PEHHS, O BKIIAJEC POCCHUUCKUX U 3apyOeKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHATHHOW IPAMOTHOCTH YeJIOBEKa
JUTS peIIeHUs KU3HEHHBIX 33/1a4;

YMEHHE PAaCKpBhIBaTh COJIEpKaHWE OMOJIOTUYECKUX TEPMUHOB U TOHSATHI: BHI,
MOMYJISIUs, TEHO(OH, DBOJIOIMUSA, JABWXKYIIHE CHUIbl ((aKTOpbl) SBOJIOLNH,
MPHUCTIOCOOTICHHOCTh OPTaHW3MOB, BHI000pa30BaHUE, HJKOJOTHYECKHE (PAKTOPHI,
HKOCUCTEMA, MPOAYIEHTHI, KOHCYMEHTBI, PEAYIICHTHI, 1IeN MUTAHUS, YKOJIOTHYECKas
UpaMuia, OMOreoneHos, onocdepa;

yMEHHE U3JaraTh Ouojiorndeckue Teopuu (3BomtonnoHHas teopust Y. JlapBuHa,
CUHTETUYECKAas TEOPHUS DBOJIOIUH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxonctBa K. M. bapa, uepeioBanus TJIaBHBIX HaNpaBiIeHUM U mmyTen sBosonuu A. H.
CesepiioBa, yuenusi o ouocthepe B. WM. Bepnaackoro), ompenensiTh TpaHUIBI UX
MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BIQJeTh METOJaMU HAYYHOTO MO3HAHWs B OMOJIOTHMH: HAOIIOJCHHE U
OMHCaHWE >KUBBIX CHCTEM, MPOIECCOB W SIBICHUW, OpPraHM3alMs W TMPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBHKCHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIy WCCICIyeMbIMH BEIMYMHAMH, OOBSCHEHHWE TMOTYYEHHBIX pEe3yIbTaToB,



UCIOJIb30BaHHBIX HAYUHBIX MOHATUI, TEOPUI U 3aKOHOB, YMEHHE JEJIaTh BHIBOJBI Ha
OCHOBaHUU MOJIYYCHHBIX PE3YJIbTATOB,;

YMEHHE BBIACIATH CYIIECTBEHHbIE TMPHU3HAKKA CTPOCHHUS OHOJIOTHUYECKUX
OOBEKTOB:  BHJOB, MOMNYJSALUN, MPOAYLEHTOB, KOHCYMEHTOB, pEAyLEHTOB,
OMOTreOLEHO30B U HKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB:  HACJIEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO0 OTOOpa, BHUI000pa30BaHUA, NPUCIOCOOIEHHOCTH
OpPTraHMU3MOB, JICHCTBUS IKOJIOTMUECKUX (PaKTOPOB Ha OPraHU3MBbI, IIEPEHOCA BEIIECTB
Y TIOTOKA YHEPTHH B SKOCUCTEMAaX, aHTPOTIOT'€HHBIX U3MEHEHUN B IKOCHCTEMAax CBOEH
MECTHOCTH, KpPyrOBOPOTa BEILIECTB U OMOT€OXUMHUYECKUX LIUKIIOB B Ouochepe;

YMEHHE MPUMEHATh MOJIYUYEHHbIE 3HAaHUS Uil OOBSICHEHHS OMOJOTUYECKHX
IIPOLIECCOB W SIBJICHUM, JUIA NPUHATHA NPAKTUYECKAX PELIEHUN B ITOBCEIHEBHOM
KU3HU C LeJbl0 obOecreyeHus OE30MacHOCTH CBOETO 370POBbS U 3/I0POBbS
OKpY>KaIOIINX JIIOJIeH, COOIIO/IEHNsI HOPM TPaAaMOTHOTO TOBEJCHHUS B OKPY’KaroIIeH
NPUPOIHON cpeAe, NOHMMAaHWE HEOOXOJUMOCTH HCIHOJB30BAaHUS JOCTUKEHUN
COBPEMEHHOM OMOJIOTUH J1JIsl PALlMOHAIBHOTO MPUPOOTIONIb30BAHMS;

YMEHHE peIaTh AJIEMEHTapHbIe OMOJOTHYECKHE 3aJaud, COCTABIATH CXEMBI
MepeHoca BEIIECTB U IHEPTUH B HKOCHUCTEMAaX (LIeMH MUTaHuUs);

YMEHHME BBINOJHATh JITAOOpaTOpHbIE W MpaKTU4YEeCKHe padoThl, COOMIOAATH
npaBuiia npu paboTe ¢ yueOHbIM U Ta0OPATOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTHUECKH OLIEHMBAaTh M  HMHTEPIPETHPOBaTh HHGOPMALUIO
OMOJOTHYECKOTO  COACpXKaHMs, BKIIOYAIONIYI0O TICEBJOHAyYHbIE 3HAHUA U3
pa3IMYHBIX MCTOYHUKOB (CpeIcTBa MaccoBOW WHGOpMAIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHuabl), paccMaTpuBaTh rJ1I00abHbIE AKOJIOTHYECKHUE po0IeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULHUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLIEHNUs, 00001as
Ononornueckyo nHHOPMAINIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO MUCIIOJIB30BATh
MOHSATUHHBIN anmapat OMOJOTHUH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBO 4acoB
Konr = IIpakr  DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3/ieioB U TeM poan HYCeCKH (undposbie)
n/n | NporpaMmmsl Bceero HBIC e o0pa3oBaTe/bHbIE

pabdor  pabort pecypchl
bl bl




bubmuotexka [JOK
! buonorus Kax Hayka 2 05 https://m.edsogru/7f41c292
5 JKuBsble cucTeMbl U UX 1 bubnmoreka [JOK
OpraHu3aus https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKUN COCTAB U CTPOEHUE 8 1 bubnmoreka [JOK
KIIETKH https://m.edsoo0.ru/7f41c292
bubnmoreka [JOK
4 PKHSHEACSTEIEHOCTE KICTKH 6 https://m.edsogru/7f41c292
5 Pa3zmHoOkXeHME U MHIUBUAYAIIBHOE 5 1 bubnnoreka [JOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnencrBeHHOCTD U 8 15 bubmuoreka [JOK
M3MEHYHUBOCTb OPraHU3MOB https://m.edso0.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
bubnmoreka [JOK
8 Pesepaiioe Bpems 1 https://m.edsogru/7f410292
OBILIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME
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11 KITACC

KosmuecTBo yacoB
KonTp DJIEKTPOHHBIE
Ne HaumenoBaHue pa3ieioB U OJILHBI IpakTu (uu¢poBbie)
n/m | TeM NPOrpaMmbl Bcero e YecKue o0pa3oBaTe/ibHbIE
padort padoThbI pecypchl
bl
bu6mmoreka [IOK
! BOIIONHONHAA OHOTOTHA o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HukHOBEHME U pa3BUTHE 9 05 bubnuorexa [JOK
’KU3HU Ha 3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpY>Karomas 5 1 bubnuorexa [JOK
cpena https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa M 9KOJIOTHUCCKHUE 9 bubmuorexa [JOK
CHUCTEMBI https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
> Peseparioe Bpews 2 https://m.edsoo.ru/7f41cc74
OBULIEE KOJIMYECTBO YACOB I10 34 0 95
[TPOI'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorwus, 10 knacc/ [laceunnk B.B., Kamenckwmit A.A., Pyomos A.M. u apyrue
/Tlon pen. Ilaceunuka B.B., AkunonepHoe o61mecTBo «M3marenbeTBo
«ITpocsenienue»

* buosnorus. O6mas 6uonorus, 11 kinace/ Cupornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O0uiecTBO ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO « [PODAY;

AxnmonepHoe obuiectBo «M3aarenbctBo «lIpocBenienner

METOANYECKHUE MATEPUAJIBI JJIAA YUUTEJIA
buonorus. YMK nmind crapureid mkodsl: 10 — 11 knaccel.
"bunom", Enuzapos A.A.,

VYpoku 6uonoruu, 10-11 knacc, Ilocodue ansa yuureneid, I'puunk B.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

LIOK, InternetUrok.ru, POIII, Yuun.py, Pemry OI'D u EI'3,MD0
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