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HOACHUTEJBbHAMA 3AITNCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPKAHUS Y4EeOHOro IMpeameTa
«buonorusi»  coctaBuwiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHUsA, pe3yJbTaToB oOOydeHUs H
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETrO
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakKe IMOJOXKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOJABI U 00ECTIeUeHUN
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OIpeieNIEHbl OCHOBHBIEC (DYHKIIMK IPOrpaMMBI 110 OMOJIOTUHU U €€ CTPYKTYpA.

[TporpaMMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILenax, 00 oOmen
cTpaTernd OOy4YeHHs, BOCIHTAHUA W Pa3BUTHSI OOYYaIOIIUXCS CpPEICTBAMU
yuebHoro mpeamera «buonorus», omnpenenseT o00sS3aTeIbHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleleHue 1o pa3iejaM U TeMaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM 0Opa30BaTEIbHOIO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMXCsl.

B mporpamme 1o OHONIOTMM TakXe YYHTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (QOPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbLHOM
JeATeIbHOCTH/YUeOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOEHHUIO COJEp KaHUs
OMOJOTNYECKOr0 00pa30BaHUS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HHUU OuWosioTuH, Onaronmapsi 4emy B Hel
IPOCMATPUBAETCS HAIPaBICHHOCTh Ha pa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEICTABICHUI O 3I0POBOM
oOpa3e >XKU3HM U OEpeKHbIM OTHOILLIEHUEM K OKpYXarolled NpUpoOAHON cpene.
[ToaTomy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPHid, a TakKe 3HAHUHU O
CTPOCHHMH KMBBIX CHCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B
HUX TIPOIIECCOB B MPOTPaMMeE MO OMOJIOTMH YJEIeHO BHHMAaHHE HCIIOH30BAHHIO
MOJTyYEHHBIX 3HAHHWIA B MOBCEAHEBHON JKU3HM JJIsI PEIICHHUS MPUKIIaIHbIX 33/1a4, B
TOM 4HKcie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 00OCHOBaHUS HKOJIOTUYECKU
1[€J1eCO00pa3HOro TMOBEICHUS B OKpY)KaroUled MNpUPOJHOM cpele, aHaiu3a
BIIMSTHUSL XO3SHCTBEHHOW MAESITENLHOCTA YENIOBEKAa Ha COCTOSHWE TMPUPOIHBIX U
MCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIATHON HAMpaBICHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTopas mpeamnojaraer (GOpMHUpPOBaHHE Yy  OOYyYaIOIIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAayYHOM KapTHUHE MHpPA, pACIIMPSET U 0000UIaeT 3HAHUSA O KUBOM mpupoje, e€
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKW3HU, KOJIOTMYECKOTO MBIIIJIEHUS, IEHHOCTHOIO OTHOIIEHUS K KUBOW IIPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenune omosorun odecrneynBaeT yciaoBus s GOpMUpPOBaAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O MpeIHA3HAYCHUH y4eOHOro IMpeamera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €T0 COAEpKaHUsA, TMPEICTABICHHOTO B NpPOrpaMMe IO
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHI KyJIbTypoCOOOpPa3HOTO MOIXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUECKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
MIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMUECKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBOJIOLUS KUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
UCIIOJB30BaTh 3TU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUM B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OOYyYaIOIMMHUCS CHCTEMbl 3HAaHUHW O OUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIYKAIIMX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOIMINXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOJIXOJO0B K HM3YyUYCHUIO JKUBBIX CHUCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IMOJYYECHHBIX IPHU
H3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ITHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM JKU3HU TSI
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpazoBanusi «buosorus», u3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Hemenmio), B 11 kinacce — 34
yaca (1 gac B Hegento).



COJAEPKAHUE YYEBHOTI'O NTPEJIMETA

10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTobl TO3HaHUS KUBOUM IPUPOIbI (HAOIIOIEHUE, SKCIIEPUMEHT, OITMCAHUE,
U3MepeHue, KilacCupUKalus, MOJICTUPOBaHUE, CTaTHCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, [[x. Yorcon u ®@. Kpuk.

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

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcrmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U HX OPraHU3AIUSA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. OTinnuue
YKUBBIX CHCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKu ), OMoCc(epHBI.

JdeMoHCTpauu:

Tabnuipl u cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HUY», « YPOBHU OpraHU3alUU
YKABOW MPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpPOJJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosia 1 MuHEepanbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAJIbHBIX BemlecTB B KieTke. l[lomnepikanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHl. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOpUYHAS, TPETHUYHAs U
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonornyeckue
byHKIIUM OETIKOB.



depmentsl — Ouonormdeckue Karanm3aTtopbl. CTpoenue (QepmeHra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst pepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu unuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmpe NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OeJlKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knerounass crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[IpoucxoxxkaeHne MUTOXOHIApUM M TacTua. Bunabl miactuna. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpenenieHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B KUBOU MPUPOIEY.

Tabmuupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIONICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpOIpPENapaTrbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHas pabota Ne 2. «M3ydyeHue CTpoeHUs KIETOK PACTCHUI,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHCAHUEM.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
TUCCUMWIAIUSA (PHEPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO IMpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBag (a3pl (doTocuHTe3a. Peakiuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a JIJIs
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenune u ero Buubl. KuciopogHoe OKHUCIEHHE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. D¢ hHeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortanbl TpaHciasuuu. KomupoBanwe amuHOKHUCIOT. Ponbs pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktrka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«JHepreTuyeckuii oomen», «Xnopomiacty, «Potocunted», «Ctpoenne JTHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monaenu-anuinkanuu «Yasoenue IHK u Tpanckpunuumsy,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOKEHHSI M  WHIUBUAYaAJIbHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpoueccsl, Mpoucxonasiue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — arlonTo3.

@DopMbI pa3sMHOXKEHHSI OPTaHU3MOB: OecIoyioe U 1moyioBoe. Busl Oecronoro
Pa3MHOXKEHUS: JEJIE€HUE HaJBOE, IOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHWPOBAHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOIOrMYecKnil CMBICT U
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeIe keje3bl: CEMEHHUKU M Su4HMKUA. OOpa3zoBaHHE W Pa3BUTHE IOJOBBIX
KJIIETOK — TameT (CrnepMaro30ujl, SHMIEKJIeTKa) — CIepMAaTOreHe3 U OBOIE€HE3.
OcoOeHHOCTH CTpOeHHUsl SUIEKJIETOK U chepMaro3ounoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiius, opraHorene3. [loctaomOpuoHanbHOE pazBuTHe. THIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS: TMPAMOE, HempsiMoe (IMYMHOYHOE). BriusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmupr 1 cxembl: «DopMbl pa3MHOKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe u HEnpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAIOIIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJeNb-alIuInKauus «J/legeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKPOIIPENAPATAX).

JlabopatopHas pabora Ne 4. «/3ydeHune CTpOEHHS TOJIOBBIX KIJIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuky. Mcropus pa3Butus reHeTUKd. Poibs nurtosioruu
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTHKU (TUOPUAOIOTUYECKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MoHorubpuHoe CKpeluMBaHue. 3aKOH €IUHO0Opasusi THOPUIOB TEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIUBAHUA.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHUIO I'eHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHITOBEpA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMOCcOMBI. ['omorametrHeie M reTeporaMeTHeie oOpranusmbl. HacienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHYMBOCTH: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOCTBa MOAU(PUKAIIMOHHON NU3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaImoHHas U3BMEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XPOMOCOMHBIE, TCHOMHBIE. YacToTa U NMpUYMHBI MyTaluii. MyTtareHHble (paKkTophbI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIE3HU C HACIEJACTBEHHOM MpPeapacnoyiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTUPOBAHHE. 3HAUYCHUE MEIUITUHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
UTOTCHETUYECKAass OCHOBA», «3aKOH PACHICIUICHUSI U €ro LHUTOTCHETHYEeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluTonornyeckne  OCHOBBI ~ JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4eJIOBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MopAenu-anmIuKanmun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe PadoThI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO Ps/Ia U BAPUALMOHHON KPUBOMY.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpoLecC. 3apOXKIACHUE CEJEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIIMM DPACTEHMM M JKUBOTHBIX. OIlEHKa 3KcTepbepa. BiM3KopoaCcTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yucras nuHus. CKpelMBaHUWE YWUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMS CENEeKUUMU pAaCTeHUH, >XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHxeHepus. Kiletounble KyapTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHHUE PACTECHHI.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTtudeckue  mnpoosmembl. MO  —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpers: H. WM. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHOB.

Tabmuiel u cxeMbl: kKapta «L[eHTpbl MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsIKH TUIOJOB U KOPHEIIJIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJIbI U JOCTHXKEHHS CEJEKIMH PAacTeHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochiku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUHU. DBOJIOLMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenbcTBa HBOMONUU. [lameoHTOIOrMYECKHE: TOCIEI0BATENBHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxoncTBo U paznuune GayH u GJaop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CWIIBI ABOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAaHUUYEHHOCTU PECYpPCOB, HEOMNpeaesEHHass U3MEHUYHUBOCT,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B mpupojae. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHMBHAsT M3MEHYMBOCTh. [lomymsiiMOHHBIE BOJHBI U Apeiid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumepsr
PUCIOCOOJICHUI Y OpraHu3MoB. ApoMopd03bl U UANOATANTAIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (uIIeTUYECKAs, JHUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxoxieHre OT HecHelraIu3upOBaHHBIX MpeakoB. [Iporpeccupyroias
crieruanu3anys. AJanTuBHAs paguarus.

JlemoHcTpanum:



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

Tabmue! 1 cxembl: «Pa3BuTHe OpraHMYECKOro MUpa Ha 3emiiey, «3apoAbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHUYHUBOCTB», «ApoMopdo3b», «Wnmoamantaumm», «OO0mas aereHepanus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMIECKOE BUI000pa30BaHUE .

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMH OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuieKus «[IpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mozaenb ammukanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbLILEB U
OKpacKH TeJna).

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POJIOTrHIECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XuUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavanbHble 3Tanbl
ounonornyecko sBomonuu. ['nnoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH MU HX HBOJIOIMS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickas »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeoJIOTMYECKHX MporeccoB. OCHOBHBIE 3Talbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTUs KaK Hayka. PazButue npeactaBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmiecTBeHHBIM 00pa3 KU3HU,
W3rOTOBIIEHUE OPYAUI TPpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHHS, 00JIACTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHcKkasi).  YepTel  MNpUCHOCOOJEHHOCTHM  MpPEACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHEeUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro wMupa», «PacturenpHas kinetka», <« KHBOTHas  KJeTKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE aHAaTOMHUYECKHMX 4YEpT CTPOEHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'O 4eEJIOBEKa», «/lpeBHenmme moan», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
MU300pKEHHUSI KAMEHHBIX OPYJIud TIEPBOOBITHOTO 4YeENOBEKa (KaMHU-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJJIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
MCCIIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEJIOBEKA.

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

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMSI, XUIIHUYECTBO, cUMONO03 U ero (opmel. [lapazutusm, koonepauus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE IOKA3aTENH
NOMYJSLUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTh, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymGonbar, K. @. Pynse, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy, «Potonepuoausmy», «llomynsauum», «3aKOHOMEPHOCTH POCTA
YUCJIEHHOCTU MOMYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN M3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpodudueckas (mumieBas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTBI, PEAYIIeHTH. KpyroBOpOT BEIIECTB U MOTOK SHEPTHH B HKOCHUCTEME.
Tpoduueckne (mumeBble) YPOBHHU OKOCHUCTEMBI. [lwimieBple 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbIe SKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMa XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpasue kak @akrtop ycrounBoctH 3KocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aIbHOM JKOCHCTEeMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneHos Bomoéma», «ArpoueHos», «lIpumepHbie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsiI3HEHUS] BO3[yXa U TPYHTOBBIX BOA», «llouBa — BakHEWIIash COCTABIIAIOIIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
pPaMOAaKTUBHOTO 3arpsizHeHus Ouocdepb», «OO0mas crpykTtypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaelb-anrukamnus « TUnudHbIe OMOILIEHO3bI», TepOapwHii
«PacturenbHBIe COOOIIECTBAY, KOJUICKIINHA «bHOIIEHO3Y, «BpeauTenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTEeHUH W
JKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpPaHSAEMbIX BHUIOB
pPaCTEeHUN U )KUBOTHBIX.



IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS TIPOTPAMMBI 11O
BHUOJIOI'MH HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUSA
(BA3OBBI YPOBEHD)

Cormacuo ®I'OC COO, ycraHaBaMBaKOTCd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHS O00YYAIOIIUMHUCS IPOTPaMM CPEIHETO O0IIero 0Opa30BaHUA: TNYHOCTHBIM,
METaIpeIMETHBIM U IPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JNMYHOCTHBIX pE3yJbTATOB OCBOCHUS mpeaMera «buosiorus»
BBIJICJICHBI CJICYIOIINE COCTABIISAIONINE: OCO3HAHWE OOYJArONUMHUCS POCCHUCKON
IrPpaXXIAaHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTU U
CaMOOIIPENICIIEHUIO, HaJINYKE MOTHUBALINU K 00y4EeHHIO ouosoruu,
I[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCXKICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W HCTOPUYECKUX TPATULMN Pa3BUTUS OUOJOTHYECKOTrO
3HAHMS, TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIBHOCTH  LEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, TPUCYLIIUMH CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWs, HAJIWYUE  OKOJOTHYECKOTO  MPABOCO3HAHUSA,
CITIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JIndyHOCTHBIE pe3ynbTaThl OCBOECHUS mpeamera «buonorus» moCTUTarOTCA B
€AUHCTBE Yy4eOHOM U BOCIUTATEIBHOM JIESITEILHOCTH B COOTBETCTBUU C
TPAAULIUOHHBIMA POCCUHUCKUMHU COLUMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U JTYyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B OOIIECTBE MNpaBUJIaMHM W HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TIpOIlecCaM CaMOIIO3HAHMS, CAMOBOCIHUTAHUS W
CaMOpa3BUTHS, PA3BUTUSI BHYTPEHHEU MO3UIMU JIMYHOCTHU, TATPUOTU3MA, YBAKEHUS
K 3aKOHY M NPaBOMOPSIIKY, YEJIOBEKY TPyJa U CTApIIEMY IOKOJICHHIO, B3aUMHOTO
YBaXEHUSA, OCEPEKHOTO OTHOIIEHWS K KYyJIbTYPHOMY HACICAUI0 W TPAIULUIM
MHOTOHAIIMOHAJIBHOTrO Hapoaa Poccuiickorn denepanuu, OpUPOAE U OKPYKAIOLIEH
cpene.

JIn4HOCTHBIE pe3yabTaThl OCBOEHUS y4eOHOTO Tpenamera «buomorus» AomKHbBI
OTpaxxaTb TOTOBHOCTb W  CIIOCOOHOCTh OOYYAIOIIUXCS  PYKOBOACTBOBATHCS
chOpMHPOBAHHONW BHYTPEHHEW TMO3MIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIM{,  TO3WTUBHBIX  BHYTPEHHUX  YOEXKICHHH,  COOTBETCTBYIOIIUX
TPAIUIIUOHHBIM I[EHHOCTSM POCCHUUCKOTO OOIIeCcTBa, paclUIupeHue >KU3HEHHOTO
OMbITA W OMNbITA JIEITEIBHOCTH B MPOLECCE peau3allid OCHOBHBIX HaIpPaBJICHUM
BOCIIUTATEIbHOMN JAESTEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMKM OOYYarolIerocss Kak aKTUBHOTO U

OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX TMpaB U 00SI3aHHOCTEH, YBAXKCHHE 3aKOHA
Y MPABONOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU JEATEIBHOCTH MPU CO3JAHUU YUEOHBIX
IIPOCKTOB, PEIICHWU Y4yeOHBIX U  ITIO3HABATENbHBIX  3a7a4, BBINOJHEHUU
OMOJIOTHYECKHUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH OMPENESATh COOCTBEHHYIO MO3UIIMIO TI0 OTHOIIECHHUIO K SIBICHUSM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHHUE YYUTHIBAaTh B CBOMX JICUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOACH C pa3HBIMH YOEXKICHUSMH, KYyJIbTYPHBIMH ILIEHHOCTSIMHU H
COLMAIBHBIM TOJIOKEHUEM;;

FOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOTO BBINOJHEHUSA
y4eOHBIX, TIO3HABATCIBHBIX W  HWCCJIENOBATECIbCKUX  33Jad, YBaXUTEIHHOTO
OTHOUIIEHUSI K MHEHHMIO OIIMOHEHTOB MpPH OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU EATEIBHOCTH;

2) IATPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKOM T'PaXKTAHCKOW HACHTUYHOCTH, MATPUOTU3MA,
YBAXKEHUS K CBOEMY HApPOJy, YyBCTBA OTBETCTBEHHOCTH Iiepea PoauHou, ropaocTtu 3a
CBOM Kpa#, cBOW PoauHy, CBOM S3BIK M KYyJIbTYPYy, IPOLLJIOE M HACTOSLIEE
MHOTOHAIIMOHAIIBHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACICIUI0 U MAMSITHUKAM IPUPOIBI,
NOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUUCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTHH, TOHUMAHUS 3HaYeHUs1 OMOJIOTHH B MO3HAHUU 3aKOHOB MPHUPOJIbI, B )KU3HU
YeJI0BeKa U COBPEMEHHOTO OOIIIECTBA;

uaerHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyXeHUIO W 3ammte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYallMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIIEHWE K CBOMM POAMUTENSIM, CO3JAaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO NMPUHATUS HEHHOCTEN CEMENHOW KU3HU B COOTBETCTBUU C TPAAULIUSIMU
HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYas JCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIECHUIA;

ITIOHUMAHNE YMOLMOHAIIBHOTO BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTb K CaMOBBIPDQXEHHIO B PAa3HbIX BHUIAX MCKYCCTBA, CTPEMIICHHE
MPOSIBJISITh KAYECTBA TBOPUYECKOW JTMYHOCTH;

S) ¢usuyeckoro BocnUTaHHMsA, (POPMHPOBAHHMA KYJAbTYPbI 310POBbS U
3MOLMOHAJIBHOIO0 0/1aroNOJyYHus:

IOHMMaHUE U pealin3alus 3J0poBOro u 0e30macHoro oopasa >xu3HH (310pOBOE
nuTaHue, cOOMI0CHIEe TUTHEHUYECKUX TPAaBUI U HOPM, COaIaHCHPOBAHHBIN PEXUM
3aHATUA W  OTAbIXa, perymsgpHas (¢u3nyeckas aKTUBHOCTh), OEpex HOTro,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (U3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

[IOHUMAaHUE LEHHOCTH IPaBUJ WHIUBHIYAJIBHOIO M  KOJUIEKTUBHOIO
0€30MMacHOT0 MOBEJCHUS B CUTYAIHIX, YTPOKAIOIINX 37J0POBBIO U JKU3HHU JIIOJICH;

OCO3HaHWE TOCJIEACTBUNA M HEMPHUSITHS BpPEAHBIX MPHUBBIUEK (YMOTpeOsieHus
aJIKOTO0JIs, HAPKOTHUKOB, KypEeHHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTB K TPY/y, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTh K AaKTUBHOW JIESITENBHOCTH TEXHOJOTMYECKOM W COLUAIBHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh WHULMHUPOBAThH, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTD;

UHTEpEC K pa3IuyHbIM cepaM NpoQecCHOHANbHON NEATEIbHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIM BBIOOp OyAymed mnpodeccun U peaJu30BbIBAThH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CHOCOOHOCT K 0Opa3oBaHMI0O U CcamMOOOpa30BaHUIO Ha
NPOTSIKECHUN BCEU KU3HH;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

AKOJIOTUYECKHU LIENeCO00pa3HOe OTHOUIEHUE K MPUPOJIE KaK UCTOYHUKY >KM3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS JKOJIOTMUYECKOM KYJIbTYpBl: MPHOOPETEHUE OIbITa
IJIAHUPOBAHMSI IOCTYIIKOB U OLIEHKH MX BO3MOYKHBIX ITOCJIEICTBHI 111 OKPY KAOIIEH
cpensl;

OCO3HaHHWE TIJIO0ANIBHOTO XapaKTepa 3KOJIOTMYECKUX Npo0ieM W myTed HX
peleHus;

CIOCOOHOCTh MCHOJIB30BaTh MPHOOpETaeMble NMPU U3YYEHUU OMOJIOTUU 3HAHUS
M yMEHUS TpUd  pelIeHHH  mpoOieM, CBA3aHHBIX € pPAlMOHAIBHBIM
MPUPOONOIL30BAHUEM (COOIIOACHUE TIPABUII MIOBEICHUS B IPUPO/IE, HAMPABIICHHBIX
Ha COXpaHEHHUE PABHOBECHS B AKOCUCTEMAX, OXPAHY BUIOB, IKOCUCTEM, OUOChEpPHI);

AKTUBHOE HENPUATHE JICUCTBUM, MPUHOCAIINX BpPEd OKPYXKAIOLIEH MPUPOTHOU
cpele, yMEHHE MPOTHO3UPOBATH HEOJArOMPHUITHBIE 3KOJOTUYECKHE TOCIIEICTBUS
MPEANPUHUMAEMBIX ACUCTBUN U MPEAOTBPALIAThH UX;

HaJM4Yue Pa3BUTOrO IKOJOTWYECKOTO MBIIUICHUS, JKOJOTHUYECKON KYJbTYpHI,
OMBITA JEATEIBHOCTH 3KOJIOITMYECKON HAIPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS



VMU B MO3HABATEIbHOW, KOMMYHUKATUBHON U COLMAIIBHON MPAKTUKE, TOTOBHOCTH K
Y4acTHIO B TPAKTHUECKOHN AEATEIbHOCTH SKOJOTHUYECKON HAMIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'O IMO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHUS HAYKH M OOIECTBEHHOW MPAaKTUKH, OCHOBAHHOIO Ha JHMAJIOTe
KYJBTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KYJIBTYphl KaK CpeICTBa
B3aUMOJEHCTBUS MEXKY JIFOAbMU U IMO3HAHUSA MUPA;

NOHUMaHUEe crheruuK OUOJOTUM KaK HayKH, OCO3HaHUs €€ pojau B
(GbOpMHUPOBAaHUM PAIMOHATIBHOTO HAYyYHOTO MBINIJICHUS, CO3JaHUHM LEIOCTHOIO
MIPEACTABICHUS] 00 OKPYKAIOIIEeM MHpPE KaK O €IWHCTBE MPHUPOJIBI, YEIIOBEKa U
oOliecTBa, B TMO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEW U PEHICHUU MpodsiemM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTh B 3HAYUMOCTH OWOJOTHU [IJII COBPEMEHHOM IMBUJIM3AIIUU:
oOecrieyeHUss HOBOTO YPOBHS pPa3BUTUSA MEIULIUHBI, CO3JaHUE MNEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pPelIaTh PeCypCcHbIC MPOOIEMbI PA3BUTHUSI YEJIOBEUECTRA,
MOMCKa MyTeH BBIXOJIAa M3 TJIOOANBHBIX IKOJOTUUECKUX MPoOJeM MU 0OecreueHUs
Mepexo/ia K YCTOMYMBOMY Pa3BUTHIO, PALIMOHAJIBHOMY HCIIOJIb30BAaHUIO MPUPOIHBIX
pecypcoB U (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYCHUU OHMOJOTMYECKHMX 3HAHMM B  IIEJIX
MOBBIIIEHUS O0IIEH KyJbTypbl, €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KAK COCTaBHOM
4acTH (DYHKIIMOHAJILHON IPAaMOTHOCTH O0ydJaromuxcsi, GopMupyeMoit npu u3yuyeHuu
OMOJIOTHH;

MOHUMAHHUE CYIIHOCTHM METOJIOB IMO3HAHMS, HCHOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTM WCIOJIb30BaTh TOJydyaeMble 3HAHUS ISl  aHalu3a |
OOBSICHEHUS SIBICHUN OKPYXAIOIIEr0 MHUpa U MPOUCXOMSIINX B HEM H3MEHEHMIA,
yMEHUE JeNaTh OOOCHOBAHHBIC 3aKIIOYCHUS HA OCHOBE HAYYHBIX (DAKTOB W
MMEIOLIUXCS JAHHBIX C LEJIbI0 MOJTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS s
pelieHus npooJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME IIEHHOCTH HAy4YHOU JAESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISIThH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh UHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh M CIIOCOOHOCTH K  HENPEphIBHOMY  OOpa30OBaHUIO W
caM0oOOpa30BaHMIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHUW IO OHOJIOTHMU B
COOTBETCTBHHM C )KM3HCHHBIMHU MOTPEOHOCTAMM.

METAINPEAMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3ysbTaThl OCBOCHHS Yy4yeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAaYMMble [UIsI  (OPMHUPOBAHMSI MHPOBO33PEHUS  OOYyYarOIIMXCs
MEXIUCIUIUIMHAPHBIE (MEXKIpPEAMETHbIE) OOIIEHAYUYHbIE TOHSTHS, OTPaKaIOIINe



IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUpa U COeNU(PUKY METOJOB IIO3HAHMSI,
WCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, JHEPTHUS, SBJICHHE, IMPOIIECC,
CUCTEMa, HAy4YHBIM (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieIoBaHNe, HAOJIO/ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHbIC
yueOHble AeicTBUsi  (IMO3HABATENbHbIE, KOMMYHUKATHUBHBIC, PpETYyJSTUBHbIC),
obecrieunBaromue GopMupoBaHrue (PYHKITMOHAIBHOW TPAMOTHOCTH W COIMATBHOU
KOMIICTCHIIMM  OOYYaroIIMXCS, CIOCOOHOCTh  OOy4YarImMXCS  HMCIOJIb30BaTh
OCBOCHHBIC MEXIUCIMIUIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUSA U YHUBEpCAIbHBIC
yueOHbIE IeUCTBUS B TO3HABATEILHON U COLIUANIbHOM MpPaKTHKE.

MeranpeaMeTHble pe3yiabTaThl OCBOCHUS MPOrPaMMbl CPEAHETO  OOIIero
00pa30BaHUsI TOJKHBI OTPaXKaTh:

OBjaneHue YHHUBEPCATbHBIMHU yueOHBIMU NM03HABaTeJbLHbIMH
AEeCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE JAeiiCTBHS:

CaMOCTOATENIbHO  (opMyIHpoBaTh M aKTyaJU3WpOBaTh  IPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPHW OCBOCHWM 3HAHWW TPHUEMBI JIOTHUECKOTO MBIIIICHUS
(ananuza, cUHTE3a, CpaBHEHUS, KiacCHUpUKAIMKU, 000OIIEHNUs), PACKPBHIBATH CMBICI
OMOJIOTUYECKUX MOHATUM (BBIIENATh MX XapaKTepHbIE TMPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTpeNeNnsaTh TN JCSITCIBHOCTH, 3ajaBas TMapaMeTpbl W KPUTEPHH WX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OWOJIOTMYECKUE TOHATUS I OOBIACHEHHS (DAKTOB U SIBICHUUN
YKABOU IIPUPOJBI,

CTPOUTh JIOTHYECKHE pacCyXAcHUS (MHIYKTUBHBIC, JCIyKTUBHBIC, TIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B paccCMaTPHUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJICNIbHBIE CPEJCTBA I MPEACTABICHUS CYIIECTBEHHBIX
CBS3¢i W OTHONICHWH B H3ydyaeMbIX OHOJOTHYECKHX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI PaA3HOTO pOja, BBIABICHHBIX B Pa3IMYHBIX HHGOPMAIIMOHHBIX
MCTOYHHKAX;

pa3pabaThiBaTh IUIAaH pEHICHUS TPOOJeMbl ¢ Y4ETOM aHalu3a HMMEIOIIUXCS
MaTepHaTbHBIX U HEMAaTePUATLHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JICATECILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHHBATh PUCKH TIOCIICACTBUIN ACATCIBHOCTH;

KOOPJIMHUPOBATH W BBITIOJHATH pa0OTY B YCIOBUSX PEAIbHOTO, BUPTYAIBHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJI€I0BATEIHLCKHE JeHCTBHS:

BJIaJICTh HaBBIKAMH YYE€OHO-HCCIICIOBATEILCKON M IMPOCKTHOW ICATEIHHOCTH,

HaBBIKAMHM  pasperieHus  mpoodsieM, CHOCOOHOCThIO M TOTOBHOCTBIO K



CaMOCTOSATENIbHOMY IOMCKY METOJOB PELICHUS MPAKTUYECKUX 3a7a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

HCIIOJIb30BaTh PA3JIMYHbIE BUABI ACATEIBHOCTH MO MOJTYYEHUIO HOBOTO 3HAHUS,
€ro MHTEPIPETALNHU, IPEOOPA30BAHNIO U IPUMEHEHUIO B YUYEOHBIX CUTyallUsIX, B TOM
YUCJIe IPU CO3/1aHUN YYEOHBIX U COLIMATIBHBIX MPOEKTOB;

(dopMupoBaTh Hay4YHBIA THUN MBIIIJICHUS, BIaJA€Th HAYYHOM TEPMHHOJOTHEMH,
KJIFOUEBBIMU MOHATUSAMH U METOAAMM;

CTaBUTh M (OPMYyJIHMPOBATh COOCTBEHHBIE 3a7aud B 00pa30BaTEIbHOU
JESITEIbHOCTU U )KU3HEHHBIX CUTYALINSX;

BBISIBJISITH  [IPUYMHHO-CJIEJICTBEHHBIE CBA3M M aKTyaJluM3UpoBaTh 3ajady,
BBIJIBUTaTh TMIIOTE3Y €€ pelIeHUs, HAXOJAUTh apryMEHTHI JIs JOKa3aTeIbCTBA CBOUX
YTBEPKJICHH, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh ITOJIYYEHHBIE B XOJI€ PEIIEHUS 3a7a4l Pe3yJIbTaThbl, KpUTUUECKU
OLICHMBATh UX JTOCTOBEPHOCTH, IPOIrHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYUIECTBJIATh LEJICHANIPABICHHBIA IOUCK IIEPEHOCa CPEACTB U CIOCOOOB
NercTBUS B MPO(ECCUOHAIBHYIO CPEY;

YMETh NEPEHOCUTh 3HAaHHSA B II03HABATEIbHYIO U MPAKTUYECKYIO OOJACTH
KU3ZHEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE HJIEU, MpeIjlaraTb OpUTHMHAIbHBIE MOJIXOJbl U PEIICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, I0IYCKAIOIINE albTepHATUBHBIC PEILICHUS.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHMKAX HMH(pOpMaLUU (TEKCTE yueOHOTro
nocoOusi, HAyYHO-TIONMYJISIPHOW  JUTEpaType, OHOJOTUYECKHX  CJOBApPAX H
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHAIU3UPOBATH
MH(GOPMALIMIO PA3IMYHBIX BUIOB U (POPM IPEICTaBICHUS, KPUTUUECKH OLICHUBAThH €€
JIOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(opMyIMpOBaTH 3aMPOCHl U MPUMEHATH PA3JIMYHBIE METOJbI NPH MOUCKE U
oTbope Ouosornueckol WHGOpMALUM, HEOOXOIWMOW ISl BBIMOJHEHHUS Y4YEOHBIX
3azay;

npuoOpeTaTh ONBIT HCIOJIB30BAHUA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATH KYJbTYPY AKTHBHOI'O HCIIOJNB30BAaHUS PA3IUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMaIbHYIO  (QOpMy  MpelCcTaBlICHUS
ouonornueckoi nHGopMaimu (Cxemsbl, rpaduKu, TUArpaMMbl, TaOIHUIIbI, PUCYHKU U
Ipyroe);

WCIIONIb30BaTh HAyYHBI $3BIK B KauecTBE CpeAcTBa npu pabore cC
Ouonornyecko  uHpoOpMalMeil: NPUMEHATh XUMHYECKHE, (QU3UYecKHe U
MaTeMaTU4YeCKhe 3HaKhU W CUMBOJBL, (OpMYyJbl, a0OpeBHATypy, HOMEHKIATYpY,
HCIIOJIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISITHOCTH;



BJIJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTH HH(DOpMAIuu, HHHOPMAITMOHHON
0€30MacHOCTH JTMYHOCTH.

OBJiaeHne yHUBEPCAIbHBIMI KOMMYHMKATHBHBIMHY J1€/iCTBUSIMU:

1) oO1enne:

OCYUIECTBJISITh KOMMYHUKAIIMU BO BceX cdepax >KM3HU, aKTUBHO y4acTBOBATH B
Majore Wi JUCKYCCUHM IO CYHIECTBY OOCyX)JTaeMol TeMbl (yMEHUE 3aj]aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXJEHUS OTHOCUTEIBHO BBIMOJHEHUS MpeajaracMoi
3a/layd, YYUTHIBAaTb MHTEPECHl U COIIACOBAHHOCTH MO3MUIUN JPYTMX YYaCTHUKOB
Juanora Wid JUCKYCCHUH);

pacno3HaBaTh HeBepOalbHbIE CpElICTBa OOIIEHUs, TOHUMATh 3HAYECHUE
COIMAJTBHBIX 3HAKOB, MPEMOCHUTIOK BO3SHUKHOBEHUSI KOH(MIUKTHBIX CUTYaIlHid, YMETh
CMSATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJQJICTh DPA3JIMYHBIMU CrOco0aMu OOIIEHUS W B3aUMOJCHCTBUS, MMOHUMATh
HaMEepEeHUs APYTUX JIIOACH, MPOSIBIATh YBAKUTEIHLHOE OTHOIICHUE K COOECETHUKY U
B KOPPEKTHOH popMe (hOopMyITUpOBaTH CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTUUHO WH3JaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPE/ICTB.

2) coBMeCTHAas 1eSITeJTbHOCTh:

NOHUMATh M HCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYaJbHOU
paboThl MPU PELICHUH OHOJOTMYECKOM MPO0JIeMbl, 000CHOBBIBATH HEOOXOJAUMOCTh
MIPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICUCTBUS MPU PEIICHUN YUeOHOU 3a1auH;

BBIOMpATh TEMATUKy M METOAbl COBMECTHBIX JEUCTBUH € Y4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 YJIEHA KOJIJIEKTUBA;

OpUHUMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBaTH U
KOOPJIMHUPOBATh JIEUCTBUSL MO €€ JIOCTHXKEHUIO: COCTABIATH IUIAH JCUCTBUM,
pacrpenensiTh pojaud ¢ Y4€TOM MHEHUW YYaCTHUKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh KaueCTBO CBOETO BKJIAJIa M KAXKJOTO YYaCTHHKA KOMaH/bl B OOIINIA
pe3yJbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjiarath HOBBIE TMPOEKTHI, OLEHUBATh WJAEHM C TO3UIMA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISITh MO3UTHUBHOE CTPATErMYECKOE IOBEJICHHE B  Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJiaieHne YHUBEPCAJIbLHBIMU PEryJasiITUBHBIMU €CTBUSAMM:

1) camoopranu3anusi:

MCIIOJIh30BaTh OMOJIOTHYECKUE 3HAHUS IS BBISBIICHUS TIPOOJIEM U UX PEIICHHUS
B )KU3HCHHBIX M YUCOHBIX CUTYaIIHSX;

BBIOMpAaTh HAa OCHOBE OWOJOTUYECKUX 3HAHWM IICJIEBBIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JICMCTBUSAX M IOCTYIKax IO OTHOIICHUIO K KUBOM MPHUPOJIE,
CBOEMY 3JIOPOBBIO U 3/IOPOBBIO OKPYKAIOIIHNX;



CaMOCTOSITENIbHO OCYILIECTBIISATh IMO3HABATENbHYIO JI€ATEIbHOCTh, BBISBISATDH
poOJIeMBbl, CTaBUTh U (DOPMYTUPOBATH COOCTBEHHBIE 3aadll B OOpa30BaTEIHLHOU
JESITeIbHOCTU Y )KU3HEHHBIX CUTYaIIHsX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH PEHICHUS MPOOJIEMBbl ¢ YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATNIOYTECHUM;

J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOUYTECHUH;

JieaTh OCO3HAHHBINA BBIOOP, apTyMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CcTBOBATH (DOPMHUPOBAHUIO U MIPOSBICHUIO ITUPOKOH 3PYIUIIUU B Pa3HBIX
00JacTaX 3HaHWHM, MOCTOSIHHO TOBBIIIATH CBOM 00Opa3oBaTENbHBIM U KyJIbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyallUsM, BHOCHTH KOPPEKTHUBBI B JEATEIHHOCTH,
OILICHMBATh COOTBETCTBHUE PE3YIbTATOB IEISIM;

BJIa/ICTh HABBIKAMH MMO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIACMbIX
OCUCTBUM M  MBICIMTEIBHBIX IPOLECCOB, HX PE3YJIbTaTOB U  OCHOBAHMIA,
UCIOJIb30BaTh MPUEMBI peQUIeKCHMM JUJIsl OLIEHKH CHUTyalud, BbIOOpa BEPHOIO
pEIIeHNS;

YMETh OIICHMBATh PHCKH W CBOECBPEMEHHO NPHUHHMMATH pEIICHHS MO0 UX
CHI)KEHUIO;

OpPUHUMATh MOTHBBI M AapryMEHThl JpPYruxX TMpU aHajiu3e pe3yJbTaToB
JesITeIbHOCTH;

3) npuHsATHE ceOsl U APYTUX:

MPUHUMATD Ce0sl, MOHNUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHMMATh MOTHBBI M AapryMEHTBhl JPYrMX TMpU aHalIu3€e pe3yJbTaToB
JesITeIbHOCTH;

MpU3HaBaTh CBOE MPABO W MPABO JAPYTUX HA OIMINOKU;

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIMH JPYTOr0 YEIOBEKA.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbrathl ocBoeHus mporpammbl COO 1o Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT creruduyeckue s yaeOHoro npeamera «buomorusy
Hay4YHbIC 3HAHUS, YMEHHS U CIOCOOBI JEWCTBUN MO OCBOCHMIO, MHTEPIIPETAIMHU U
peoOpa3oBaHUI0 3HAHUM, BUJBI JESITEIHHOCTH MO IMOJYYCHUIO HOBOI'O 3HAHUS U
MPUMEHECHUIO 3HAHUN B PA3UYHBIX YUEOHBIX CHUTYyaIlUsX, a TaKXe B peabHbIX
KU3HCHHBIX CHUTYallUsX, CBA3aHHBIX C Owojorueir. B mporpamme mnpeameTHbIC
PE3yNbTATHI MIPEACTABICHBI IO TOAAM O0yUCHUS.



[IpeameTHble pe3ynabTaTbl OCBOEHHUS ydyeOHoro npenmera «buosorus» 6 10
Kjlacce NOJDKHBI OTPAXKATh:

c(hOpPMUPOBAHHOCTH 3HAHUI O MECTe W POJU OUOJIOTMH B CHCTEME HAyYHOTO
3HAaHUS €CTECTBEHHBIX HAYK, B (POPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYUYHOM
KapTHUHBI MHpa U HAYYHOI'O MHPOBO33PEHMS, O BKJIAJE POCCUICKUX U 3apyOE’KHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJOTUH, (PYHKIIMOHAIBHON TPaMOTHOCTH YEJIOBEKa
JUTSL peIEHUs KU3HEHHBIX 33/1a4;

YMEHHUE pacCKpbIBaTh COJIEpPKaHUE OUOJOTMYECKMX TEPMUHOB U IOHSITHIA:
KU3Hb, KJIE€TKa, OpraHu3M, MeTabosu3M (0OMEH BEIIECTB U NPEBPALIEHUE SHEPTUH),
roMeocras  (camMoperyisiuusi), ypOBHEBas  OpraHM3alUsl  JKUBBIX  CHCTEM,
CaMOBOCHPOMU3BEACHHUE (PENPOAYKIIHS), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE H3/araTh OHMOJOTMYECKHE TEOpHM (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHasl, LIEHTpaJIbHas JorMa MOJIEKYJISIpHOI Ouonorun), 3akonsl (I'. Mennens,
T. Moprana, H. WM. BaBunoBa) u yueHus (0 ILEHTpax MHOrooOpasus u
MIPOUCXOXKJIEHUS KyJIbTypHbIX pactenuid H. Y. BaBuiosa), onpenensiTe rpaHUlibl UX
MPUMEHUMOCTH K KMBBIM CHCTEMAaM;

YMEHHE BIaJ€Th METOJIaMU HAYYHOI'O MO3HAHUS B OMOJIOTHMU: HAOJIIOJEHUE U
ONMCAHUE >KUBBIX CHUCTEM, IPOLIECCOB W SBICHUM, OpraHU3alMs M IPOBEJICHUE
OMOJIOTUYECKOTO AKCIIEPUMEHTA, BBIABUKEHUE THUIIOTE3bI, BBISIBICHUE 3aBUCHUMOCTHU
MEXIy WCCIECIyEeMbIMH BEIMYUHAMH, OOBSCHEHHWE TMIOJTYYEHHBIX pe3yIbTaToB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHI, TEOPUH U 3aKOHOB, YMEHHE JEJIaTh BBIBOJBI HA
OCHOBAHMH IOJYYEHHBIX PE3YNIbTATOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIE INPU3HAKKM BHUPYCOB, KIIETOK IPOKAPUOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MpoleccoB: OOMEHa BEIIECTB M MPEBpaIleHUs] SHEPIUH B KJeTKe, (OTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTHYeckoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOZOTBOPEHUS,  PA3MHOXKEHMS, HMHAMBUAYAJbHOTO  PAa3BUTHs  OpraHU3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsI OOBSCHEHUS OWOJIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, I NPUHATHSA NPAKTUYECKUX PEIIEHUH B NOBCEIHEBHOU
KU3HU C LEJIbl0 obOecreyeHus OE30MacHOCTH CBOETO 370pPOBbS U 3/10pPOBbS
OKpY>KaIOIIUX JIIOJIeH, COONIIOIEHNsI HOPM TPAaMOTHOTO MOBEJAEHHUS B OKpY’Karolen
MNPUPOJHON cpele, NOHMMaHUWE HEOOXOJMMOCTH HCIOJNb30BAHUSA JTOCTHXKEHHM
COBPEMEHHOMU onosiornu u OMOTEXHOJIOT U IS palMoOHaIBLHOTO
MIPUPOAOINOIb30BAHHS;

YMEHHE peliaTh 3JeMEeHTapHble TeHETUYECKUE 3a]]aul Ha MOHO- U IUTHOPUIHOE
CKpEIlMBaHUE, CUEIUVICHHOE HAaclleJOBaHUE, COCTaBIIATH CXEMbl MOHOTHOPUIHOTO
CKpEUIMBaHUs JUIsl MPEICKa3aHusl HACTIEA0BAHMS PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOJHATh Ja0OpAaTOPHbIE W MPaKTHYECKUE padoThl, COOJ0IATh
npaBuia npu paboTe ¢ y4eOHBIM U Ja00paTOPHBIM 000PYIOBAHHEM;



YMEHUE KPUTUYECKH OIICHWBaTh M HMHTEPIPETHPOBATH HHOOPMAIIUIO
OMOJIOTHMYECKOTO  COACpXaHMs, BKIIOYAIOUIYI0O TICEBIAOHAy4YHbIE 3HAaHUA U3
pa3INYHBIX HMCTOYHUKOB (CpeCcTBa MaccoBOM HHGOpPMAIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKUE aCIEKThl COBPEMEHHBIX MCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OUOTEXHOJIOTUY;

YMEHHUE CO3/aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIEHHS, 00001Iast
OHMOIOTHYECKYI0 HH(OPMALIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPaMOTHO UCIIOIb30BaTh
MOHSATUMHBIN anmapat OUOJIOTHUH.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS ydeOHoro mnpenmera «buonorus» 6 11
KJlacce JOJIKHBI OTPAKATh:

c(hOpPMUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJOTHH B CHCTEME HAyYHOTO
3HAaHHA €CTECTBEHHBIX HAyK, B (POPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYUHOM
KapTUHBI MHpa M HAy4YHOT'O MHUPOBO33PEHUS, O BKJIAJE POCCHUICKUX U 3apyOEKHBIX
y4€HBIX-OUOJIOTOB B Pa3BUTHE OMOJIOTHH, PYHKIIMOHAIBHOW IPAMOTHOCTH YEJIOBEKa
JUTSL pEIECHUS KU3HEHHBIX 33/1a4;

YMEHHUE paCKpbIBATh COJEP)KAHUE OMOJIOTMYECKUX TEPMHHOB U MOHSATUN: BUJ,
MOMYJISIUSA, TEHOMOHI, DBOJIOIUA, ABUXKYIIHE CUJIbI ((aKkTOpbl) HBOJIOINUH,
IPUCTIOCOOTIEHHOCTh OPTraHUW3MOB, BUI000pa30BaHUE, 3KOJOTHYECKHE (PaKTOPHI,
AKOCHCTEMA, MPOAYLIEHTHI, KOHCYMEHTBI, pEIYLUEHTHI, LIEU MUTAHUS, YKOJIOTUYECKAs
nupamuia, OuoreoieHo3, onocdepa;

YMEHHUE H3Jaratb OMOJoruyeckue Teopuu (3BotounoHHas teopus Y. lapsuna,
CUHTETUYECKasi TEOPHUs 3BOJIOLMUH), 3aKOHbI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOIO
cxonctBa K. M. bapa, uepeioBanus riaBHbIX HampaBieHUM U myTen 3Bomonnn A. H.
CesepiioBa, yuenusi o 6uocthepe B. WM. Bepnaackoro), omnpenensrb rpaHUIbl HX
MIPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BIAJETh METOJAaMU HAyYHOI'O MO3HAaHUS B OMOJOrMU: HAOJIOJCHHE U
ONMCAHUE >KMBBIX CHUCTEM, IPOLIECCOB M SBJICHUMN, OpraHU3alMs W IPOBEICHHE
OMOJIOTrMYECKOr0 3KCHEPUMEHTA, BBIJBUKEHHE T'MIIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIy WCCIEIyEeMbIMH BEIMYUHAMH, OOBSCHEHUE TMOIYYEHHBIX pE3yIbTaToB,
MCIIOJIb30BAaHHBIX HAYYHBIX TOHSTHI, TEOPUI U 3aKOHOB, YMEHHE J€JIaTh BBIBOJbBI HA
OCHOBAHHH MOJYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIACIATh CYLUIECTBEHHbIE MPHU3HAKKM CTPOCHHUS OHOJIOTMYECKUX
OOBEKTOB:  BHJOB, MOMYJSIUN, MNPOAYLEHTOB, KOHCYMEHTOB, pPEAYLECHTOB,
OMOreolleHO30B M DKOCHUCTEM, OCOOEHHOCTH MpPOIIECCOB:  HACJIEICTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BUI000pa30BaHMS, MPUCTIOCOOIEHHOCTH
OpPraHMU3MOB, JIEHCTBUS SKOJIOTMUECKUX (PAaKTOPOB Ha OPraHU3MbI, IEPEHOCA BEILIECTB
Y IOTOKA HEPTMH B HIKOCUCTEMAX, AaHTPOIION€HHBIX U3MEHEHHUI B 3KOCUCTEMAX CBOEH
MECTHOCTH, KPYTOBOPOTa BEMIECTB M OMOTCOXUMHUYECKUX ITUKIIOB B Orocdepe;

YMEHUE MPUMEHATH MOJIYUYEHHbIE 3HAHUSA MJii OOBSICHEHUS OMOJIOTMYECKHX
IIPOLIECCOB U SIBJICHUMW, JUISL IPUHATUS IPAKTUYECKUX PELICHUN B IIOBCEIHEBHOU
KU3HU C LEeJIbl0 obOecriedyeHus OE30MacHOCTH CBOETO 370POBbSI U 3/10POBbS



OKPYXAIOIUX JIFOAEH, COONIOAEHUS] HOPM I'PaMOTHOTO MOBEACHHS B OKPYXKAIOIIEH
OPUPOIHON cpeAe, MOHMMaHHE HEOOXOJUMOCTH HCIHOJIB30BAaHUS JOCTUIKECHUN
COBPEMEHHOM OMOJIOTHH JIJIs1 PALIMOHATILHOTO PUPOA0IIOIb30BAHUS;

YMEHHE peliaTh 3JIEMEHTapHbIE OMOJOTMYECKHE 3aJaud, COCTABIIATH CXEMBI
IEpEeHOCca BEIECTB U SHEPTUU B HKOCUCTEMAX (LIENIN TUTAHUS);

YMEHHE BBIMOJHATH JIaDOpaTOpHbIE M TMpakTUYecKue paboThl, COOIIOAAThH
npaBuia npu padbore ¢ y4eOHbIM U Ja00paTOPHBIM 000PYAOBAHHEM;

YMEHHE KPUTHUECKH OLEHUBATh M  HUHTEPIPETHPOBaTh HH(GOPMALIUIO
OMOJIOTMYECKOT0  COAEpXkaHMsl, BKIIOYAIOUIYI0 IICEBIAOHAy4YHblE 3HAaHUA U3
pa3IMyYHBIX HMCTOYHUKOB (CpeacTBa MaccoBOM MH(pOpMallMU, HAYYHO-NOMYJISIPHBIE
MaTepualbl), paccMaTpuBaTh rio0anbHbIC JKOJIOTUYECKHUE po0JIeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIEHNUs, 000011ast
OMOJIOrHMYECKYI0 MH(OPMALIMIO U3 HECKOJIBKHUX UCTOYHUKOB, IPaMOTHO MCIIOJIb30BaTh
MOHSATUMHBIN anmapat OMOJOTHUH.



TEMATHYECKOE IVIAHUPOBAHHUE

10 KJIACC
KoiaunuecTBO 4acos DJIeKTPOHHbBIE
Ne HaumenoBanue
(uudposbie)
n/  pasjiesioB U TeM Becer  KoHTpoubH IpakTHyeck
oOpa3oBaTe/ibHbIE
I nporpaMmMal 0 ble padoThbI ue padboThbl
pecypchl
EHOOIS KaK bu6nmoreka [IOK
1 2 0.5 https://m.edsoo.ru/7f41c2
HayKa 92
JKuBble cucTeMEI U Bubmorexa ITOK
2 1 https://m.edsoo.ru/7f41c2
WX OpraHu3amus 92
XuMU4ecKui bu6nuoreka [IOK
3 COCTaB U CTPOCHHE 8 1 https://m.edsoo.ru/7f41c2
KJIIETKA 92
KusznenesreapbHoc bubmaorexa LIOK
4 6 https://m.edsoo.ru/7f41c2
Tb KJIETKH
92
PasmHoxeHne n
MBIV HO® bubnnoreka IIOK
5 4 5 1 https://m.edsoo.ru/7f41c2
pa3BUTHE 92
OpPraHu3MoOB T
Hacnencreennoct bu6mmoteka [IOK
6 b U U3MEHYUBOCTD 8 15 https://m.edsoo.ru/7f41c2
Opra"Hu3MoB 92
Cenexmust
ODLAHIEMOB bubmorexa [JOK
7 p ) 3 https://m.edsoo.ru/7f41c2
OCHOBEI 9
OMOTEXHOJIOTHHU —
bu6mmoteka [IOK
8 PesepBHoe Bpems 1 https://m.edso00.ru/7f41c2
92
OBIIEE
KOJIMYECTBO YACOB 34 0 4
I10 TTPOTPAMME
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11 KITACC

No HaumenoBanu KoJsmnyecTBo 4acoB DJIEKTPOHHbIE
" e pa3ieyioB H (uudposbie)
n/ Becer  Konrpoabnnt  IIpakrnyeckn
TeM o0pa3oBaTejbHbIE
I 0 e padoThbl e padoThbl
NMPOrpamMMblI pecypchl
e T —— bu6nuoreka [IOK
1 9 1 https://m.edsoo.ru/7f41cc7
ouonorus A
Bo3uukHOBEHH
o 1 DASBHTIHC bu6nmoreka [IOK
2 P 9 0.5 https://m.edsoo.ru/7f41cc7
JKU3HU HA 4
3emiie -
Opranusmsl u bubnuoreka [JOK
3 OKpY KaroImast 5 1 https://m.edsoo.ru/7f41cc7
cpena 4
CoobmiecTBa u bubnnoreka IIOK
4 9KOJIOTUYCCKHE 9 https://m.edsoo.ru/7f41cc7
CUCTCEMBI 4
PesepBHOE bubmuorexa [JOK
5 P 2 https://m.edsoo.ru/7f41cc7
BpeMs 4
OBIIEE
KOJIMYECTBO
YACOBIIO 34 0 25
ITPOT'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE

Y4eOHbIe MaTepHaJIbI IS 00y4alOLIUXCS

buonorus / [Taceunuk B.B., Kamenckuit A.A., Pyouos A.M. u apyrue /ITon pex. [laceunuka B.B.,
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