Brmmucka uz OOII COO,
YTBEPKICHHOU IIPUKA30M
MOY Tonmaesckas B(c)II
ot 23.08.2023 Ne 60-o11

Pabouas nporpamma
no yueOHomy npeamery «buosorusp (6a30Bblil ypOBEHb)
s 10 - 11 kiaaccos

ITosicHuTENBPHASA 3aIUCKA.
119.5.1. Tlpu pa3paboTke TPOTrpaMMBbI TIO OHOJOTHH TEOPETHYECKYID OCHOBY JUIS
OIpeNieNIeHUs] MOJIXOA0B K (OPMHUPOBAHUIO COJepXkaHMUa YydeOHoro mnpeamera «buomorus»



coctaBwiM: KoHuentyanbHble monoxkenus OI'OC COO o B3auMoOOYyCIOBICHHOCTH IIEJIEH,
COJepKaHusA, Pe3yIbTaTOB OOy4YeHHMS M TPEOOBAaHMH K YPOBHIO IOATOTOBKH BBITYCKHHKOB,
NOJIOXKEeHUA 00 OOmMX IensX M MPUHIUIAX, XapaKTePHU3YIOIIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpegHero obmiero obpaszoBanus B Poccuiickoit denepanun, a TakkKe MOJOKEHHUS O
cneuuduke Ouonoruu, e€ 3HAYEHUH B TIO3HAHMU IKUBOH TPUPOABI M OOECIEeYCHUH
CYLIECTBOBaHMs 4esnoBedeckoro ooduiectBa. COrjlacHO Ha3BaHHBIM IOJIOKEHUSM OIpEAEICHbI
OCHOBHBIEC (DYHKIIUH ITPOrpaMMBbl 110 OUOJIOTUH U €€ CTPYKTYpa.

119.5.2. llporpamMmma no OGuosioruu AaéT MPEICTABICHUE O IENIsIX, 00 00IIel CTpaTreruu
o0yuyeHMsl, BOCIUTaHMS U pa3BUTUA OOyYaroUMXcs CpeACTBaMU y4yeOHOro IpeaMmera
«buonorusi», omnpenenser o00sA3aT€IbHOE INPEAMETHOE  COJEP)KAaHHUE, €ro  CTPYKTYpY,
pacnpezeneHue 1o pasjenaM M TeMaM, PEKOMEHAYEMYIO I0CJIEI0BAaTENbHOCTh H3YYEHUs
y4eOHOTO MaTepuayia C Y4ETOM MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTHKH
00pa30BaTeNbHOIO IIpollecca, BO3PACTHBIX OcoOeHHOocTel oOydaromuxcs. B mporpamme mno
OMOJIOTHH TaK)KE YYUTHIBAIOTCS TPEOOBaHUS K IJIAHUPYEMBbIM JIMYHOCTHBIM, METAIPEAMETHBIM U
OpEeIMETHBIM pe3yjibTaraM o0ydeHHs B (OPMUPOBAHMM OCHOBHBIX BHJIOB Y4e€OHO-
IIO3HABATEJIbHOM JeSITeIbHOCTH/YUeOHBIX JEHCTBUM 00ydaromuxcs IO OCBOCHUIO COJEpIKAHUs
Ouronoruyeckoro 0opazoBaHusl.

119.5.3. B mporpamme mo Owuonorum (10—11 kmaccel, 6a30BBIli YPOBEHB) peaTn30BaH
NPUHIUI TPEEMCTBEHHOCTH B M3y4eHHU OMoJorHH, Ojaromaps dyeMy B HEHl mpocMaTpuBaeTcCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHHM, CBS3aHHBIX C (POPMHPOBAHHMEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, IICHHOCTHBIX OpPHUEHTAlMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
OpeACTaBIeHUH O 370pOBOM o0OOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npupoaHoii cpene. IlosTomy Hapsay ¢ u3ydyeHHEM OOIEOMOJIIOTMYECKUX TEOpHM, a Takke
3HAHUH O CTPOCHUHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHUI B OBCEAHEBHOM JKU3HU IS PELICHUs NMPHUKIAIHBIX 33134, B TOM YHCie: MPO(QUIAKTUKH
HACJIECTBEHHBIX  3a00JieBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTHUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpHUpOIHOIl cpele,
aHalM3a BIMSHUS XO3SHCTBEHHOH JEATEIPHOCTH YEJNOBEKAa HAa COCTOSHHE MPHUPOIHBIX H
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «bHOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTBbIO 00ECIeUeHHs YCIOBUHM Ul pelieHus
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYECKOro 00pa3oBaHus, KOTOpas MpeArnoiaraer
dopmupoBaHHe y O00yYaromUXcs CIOCOOHOCTH anaNnTUPOBATbCS K H3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MHpa.

119.5.4. TlporpaMMa TIO0 OHMOJIOTHHU SIBJISIETCS OPUEHTHPOM JUISI COCTAaBIICHUS pabodnx
IPOTPaMM, aBTOPBI KOTOPBIX MOTYT HPEAJIOKUTH CBOW BapUaHT TIOCIIEOBATEIIEHOCTH U3yUCHHS
U CTPYKTYpHI Y4eOHOT0 MaTepuaiia, CBO€ BUJEHHUE MyTel dhopmupoBanus y odydarommuxcs 10—
11 xnaccoB mNpeiIMETHBIX 3HAHUNA, YMEHUH U CHOCOOOB yueOHOW IEesATeNIbHOCTH, a TaKkKe
METOAMYECKHX pELIeHUH 3a7ay BOCHUTAHMUS W PA3BUTUS CPEACTBAMH Y4eOHOrO MpeaMera
«buonorus».

119.5.5. buosnorust Ha ypoBHE CpelHEro o01ero oopa3oBaHusl 3aHUMAET BaXKHOE MECTO.
OHn obecrnieunBaeT GopMHpoBaHUE y O0YUAIOMIMXCS MPEACTaBICHUI O HAyYHOH KapTHHE MHUpa,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOH MPUPOJIE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3allMil M OHBOJIIOLMU, CO3/JaéT YCIOBUSA JUIS: IO3HAHUS 3aKOHOB >KMBOHM TNPUPOIHI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
’KM3HH, YKOJIOTMYECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOIIEHUS K )KUBOM MPUPOJE U YEIOBEKY.



119.5.6. bonbioe 3HaYeHUE OWOJOTHUS MMEET TAKXKE ISl PEIICHUS BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33]a4 CpeIHEero oduiero oopa3oBaHus, CoNUaTU3auu odyJaromuxcs. M3ydenne
Ouonorun obecrieynBaet YCIIOBHSA IE (dopmupoBaHus UHTEJUICKTYaIbHbIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpBI, CIIOCOOCTBYET
MHTErpauy OMOJIOTHUECKUX 3HAHUU C MPEICTABICHUSAMH W3 JIPYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUHU U reorpaduu. HazBaHHbIE MON0KEHUS O NTpeIHA3HAYeHUH Y4eOHOro
npeamera «buosorus» COCTaBWIM OCHOBY Ul OIpENENIeHUs IOJIXOAOB K OTOOpY H
CTPYKTYPHUPOBAHUIO €T0 COJIEpXKaHUs, IPEACTABICHHOr0 B IpOrpaMMe 1o OHOJIOTHH.

119.5.7. Ot6op conmepxkanusi ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYWIECTBIEH C TO3MLUH KYJIbTYpOCOOOPAa3HOTO IMOAXOAd, B COOTBETCTBUH C KOTOPBIM
oOyyaromuecs: JOJDKHBl OCBOMTh 3HAHWS W yMEHUS, 3HaUYUMble I (OpPMHpOBaHUS OOIIeH
KYJbTYpbl, ONPEACIAIOIINE TOBEACHUE YEJIIOBEKa B OKPYXKAIOLIEH NPUPOJHON Cpere,
BOCTpeOOBAaHHBIC B MOBCETHEBHOM )XKU3HM U MPAKTUIECKOH nesTenbHoCcTH. Oco00e MECTo B ATOM
CUCTeME 3HaHUM 3aHUMAIOT 3JEMEHTBhl COJEP)KaHUs, KOTOpbIE CIIy)KaT OCHOBOM JUIs
(dbopMHpOBaHUs MPEJICTABICHUM O COBPEMEHHOH €CTeCTBEHHO-HAYYHOM KapTUHE MHpa U
LICHHOCTHBIX OpPUEHTALMSAX JMYHOCTH, CHOCOOCTBYIOIIMX T'yMaHM3allUd OHOJIOTMYECKOIro
obOpasoBaHwUs.

119.5.8. CtpykTyprpoBaHue conaepKaHuss y4eOHOrOo Marepuansa B HporpaMMe II0
OMOJIOTHH OCYIIECTBICHO C YYETOM NPHUOPUTETHOTO 3HAUCHHS 3HAHUM 00 OTIMYHUTEIBHBIX
OCOOEHHOCTSIX JKUBOU MPUPOABI, O €€ YPOBHEBOM OpraHu3aliuy M SBOIIONKUA. B cOOTBETCTBHM €
THM B CTPYKTYpe y4eOHOro mpenmMera «bHosiorus» BbIIENEHBI CIENYIOIINE COJepKaTeIbHbIE
auHuu: «buonorus kak Hayka. MeTtoabl HaydHOro nos3Hanus», «Kietka kak Ouosiormyeckas
cucremay, «OpraHusM Kkak Ouosiornueckas cuctema», «Cucrtema U  MHOrooodpasue
OpPraHUYeCKOTO MHpa», «IBOJIOLUS KUBOH MHPUPOIBI», «IKOCHCTEMBl W MPHUCYIIHE UM
3aKOHOMEPHOCTH.

119.5.9. llenp u3yuenuss yueOHoro mnpeamera «buomorus» Ha 0a30BOM ypOBHE —
OBIIQ/ICHUE OOYYAIOIIMMUCS 3HAHUSIMU O CTPYKTYpHO-(DYHKIIMOHAJILHOW OpPTaHM3aliU YKUBBIX
CHCTEM DPa3HOTO paHTa M MPUOOPETEHHE YMEHUH HWCIONb30BaTh ATH 3HAHUS U TPaMOTHBIX
NECTBUH B OTHOIIEHHMH OOBEKTOB JKMBOW TPHPOIBI M PEIICHHS pPAa3IHMYHBIX >KU3HEHHBIX
npobiieM.

119.5.10. [JocTmxkenue uenu u3ydeHus ydeOHoro mpeamera «buosmorus» Ha 6a30BoM
YpOBHE 00€CIIEUMBAETCS PELICHUEM CIIeIYIOIUX 3aau:

OCBOCHHE OOYYaIOUIMMHCA CHCTEMbl 3HAHUH O OHMOJIOTMYECKHX TEOpHSX, YUCHMSX,
3aKOHAaX, 3aKOHOMEpHOCTSX, TMIOTe3axX, MPaBMUJIAX, CIYXALIMX OCHOBOM Ui (hOPMHUPOBAHMS
NPEJCTAaBICHUH O €CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HayJyHOTO ITO3HAHMS,
CTPOCHHHU, MHOT000pa3sMi W OCOOCHHOCTSX JXHBBIX CHCTEM pa3HOTO YPOBHS OpraHHU3allHH,
BBIJTAIOIIAXCSI OTKPBITHAX U COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTHH;

dbopmupoBaHre y OOYUYAIONIMXCSI TTO3HABATENBHBIX, WHTEIUIEKTYaIbHBIX M TBOPYECKUX
CIOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O MyTSIX Pa3BUTHUS B OMOJIOTUM HAYYHBIX B3IJISAJIOB,
u/iel ¥ MOJIX0JI0B K U3YYEHHIO KUBBIX CUCTEM Pa3HOrO YPOBHS OpraHU3aliH;

CTaHOBJIEHHE Y OOydYaromuxcs oOmeil KyabTypbl, (YHKIHMOHAIBHOM TI'pPaMOTHOCTH,
pa3sBUTHE YMEHUH OOBSACHATH M OLEHHUBATH SIBICHHS OKPYXAIOIEro MUpA YKUBOW MPHPOJBI Ha
OCHOBAHMY 3HAHWH W OMBITA, MOJYYSHHBIX IPU U3yYCHUN OMOJIOTHH;

dbopmupoBaHre y 00ydJaIOMIMXCSI YMEHWH WILTIOCTPHPOBATH 3HAUYEHHE OMOIIOTHYECKHX
3HAaHUH B TPAKTHYECKOW JEATETHHOCTH YEIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIUITMTHCKHX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;



BOCIUTaHHE YOEXAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEIOBEKOM KUBOW MPUPOIBI,
HE00X0UMOCTH OEpPEKHOTO OTHOIICHUS K HEl, COOMIOCHNS ATHUECKUX HOPM TIPU MPOBEIACHUN
OMOJIOrMYECKHUX MCCIICIOBAHUM;

OCO3HaHUE LIEHHOCTH OMOJOTMYECKUX 3HAHUM JJISl TMOBBIIICHUS YPOBHS 3KOJIOTMYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN M YMEHHIl B MOBCEIHEBHOM >KU3HU JUIS OLCHKU
MOCNEACTBUIM CBOEH NEATENbHOCTH IO OTHOIICHUIO K OKpYXKaromiei cpelne, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOIOICHUE Mep TPODHUIAKTHKY 3a001eBaHUT.

119.5.11. B cucreme cpemnero oOmiero ooOpasoBanus «buosorusi», u3ydaemas Ha
0a30BOM ypOBHE, SIBISIETCS OOSI3aTEIBHBIM Y4YEOHBIM TIPEIMETOM, BXOJSAIIUM B COCTaB
npeaMeTHoi 001actu «EcTecTBeHHO-HAayYHbIE TPEAMETHD».

OOmiee ymcii0O 4acoB, PEKOMEHJOBAHHBIX Il M3ydeHUs Ouonoruu — 68 yacos: B 10
kiacce — 34 gacos (1 gac B Henento), B 11 kiacce — 34 yacos (1 yac B Heneio).

119.6. Conep>xanue o0yuenus B 10 kiacce.

119.6.1. Tema 1. buonorus xak Hayka.

buonorus kak nayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTeCTBEHHBIMU HayKaMu, (Quiocoduei, 3TUKOH, 3CTeTHKOM u mpaBoMm. Ponbp Ouonmoruu B
(OopMHUPOBAHNUN COBPEMEHHOM Hay4yHOU KapTuHbI Mupa. CucremMa OMOJIOrHYeCKUX HayK.

Mertoap! TO3HAHUS )KUBOU MPUPOIBI (HAOIIOIEHNE, DKCIIEPUMEHT, OIMCaHUE, U3MEPEHHE,
KJaccu(uKanus, MOICTMPOBAHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

JeMoHcTpanuu:

[Hoptpetsr: Y. apsun, I'. Menaens, H.K. Konbuos, /Ix. Yorcon u ®@. Kpuk.

Tabmuis! u cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBDY.

JIaGopaTopHble U MTPaKTUIECKHE PabOTHI:

[Ipaktuueckass pabota Ne 1. «lcmonmp3oBaHue pa3IUYHBIX METOJOB MPH HW3YYCHUU
OMOJOTUYECKIX 0OBEKTOBY.

119.6.2. Tema 2. JKuBbIe CHCTEMBI U UX OpraHU3aIlH.

Xusble cuctembl (OMocHCTEMBbI) Kak HpeaMeT u3ydeHus Omosoruu. OTIMYME KHUBBIX
CHUCTEM OT HEOPTAaHUYECKOM MPUPOIBI.

CgoiictBa OuocucteM W UX pa3HOOOpa3ue. YPOBHU OpraHU3aIlMU OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KIJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIUUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTUYECKH), OMOC(hepHBI.

JleMoHCTpanuu:

Tabnuiel 1 cxembl: «OCHOBHbBIE TMPU3HAKHU KU3HU», «YPOBHU OpraHU3alMU >KUBOUN
TIPUPOIBIY.

Ob6opynoBanue: moaens mosekyinsl JJHK.

119.6.3. Tema 3. XuMHUYECKUH COCTaB U CTPOCHHE KIICTKH.

XUMUYECKUH  COCTaB  KJIETKU.  XHUMHUYECKHE  DJIEMEHTHI: MAaKpO3JIEMEHTBHI,
MHUKpO3JIeMeHTh. Bojia 1 MuHepasibHbIE BEILIECTBA.

OYHKIMKA BOABI U MUHEPAIbHBIX BellecTB B kieTke. lloanep:kaHne OCMOTHYECKOIO
Oananca.

benku. CoctaB u cTpoeHue 6e1KkoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHumbie
U 3aMEHUMBIE AMHUHOKHCIOTHL. AMHMHOKHCJIOTHBI COCTaB. YPOBHH CTPYKTYpHI OEIKOBOM
MOJICKYJIBI (TIEpBUYHAS, BTOPHYHAs, TPETUYHAS WM UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoMcTBa 0enKoB. buonornyeckue GyHKIHM OEITKOB.

depMeHTHl — Omosormueckue Katanu3aTtopbl. CTpoeHue (epMeHTa: aKTUBHBIM IEHTD,



cyoctpatHas cnenuduunocts.  Kodepmentsl. Burtammusnl. Otauuus  ¢GEepMEHTOB  OT
HEOpPraHMYECKUX KaTaJln3aTOpPOB.

VYrineBoabl: MoOHOcaxapuibl (TIIOKO3a, pubo3a ©  Je30KcUpub03a), AHcaxapuibl
(caxaposa, J1lakTO3a) W MOJUcaxapuibl (Kpaxmal, TJIUKOIeH, IeJTio03a). buonorunueckue
(GyHKIUU YTIIEBOOB.

Jlunuaer:  Tpurimnepuasl, Gochomunuasl, crepounbl. [ 'mapodunbHO-THAPOGOOHBIS
cBoiictBa. buonornyeckue ¢pynknuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB W JUMHAOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotel: JIHK 1 PHK. Hykiieotnapl — MOHOMEpBI HYKJIEUHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JHK. Crpoenne u ¢ynxnuum PHK. Bumer PHK. AT®: crpoenue u
byHKINN.

[Muronorus — Hayka o kierke. KierouHnas teopus — IpuMep B3aUMOJCHCTBHS HIEU U
(GakTOB B HAYyYHOM NO3HAHUHU. MeTO bl U3yUEHUSI KIIETKH.

Krnerka kak nenoctHas xuBas cuctema. OOmue mpu3Haky KJIETOK: 3aMKHYTasi Hapy)KHast
MemOpana, mosekynsl JIHK kak renetuueckuii anmapar, cuCTeMa CHHTe3a Oenka.

Tumsl KIETOK: JyKapuoTHYecKas W mpokapuoruyeckas. OcCOOEHHOCTH CTPOEHUs
npokapuoTuyeckoi kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHE dYKapUOTHUECKON KIIETKU.
OcCHOBHBIE OTINYUS PACTUTEIbHON, Y)KUBOTHOUN U IPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAIHMKC, UX (DYHKIIHH.
[Tnazmatuueckass memOpana, e€ cBoiictBa W (QyHkiuu. LlurorazMa u e€ OpraHOHIBL
OnnomemOpanubie opranouabl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpPraHOUbl KJIETKU: MHUTOXOHAPUH, MiIacTuabl. [IpoucxoxaeHne MUTOXOHAPUNA W TUIACTH.
Bunet mnactun. HememOpaHHble OpraHOUAbI KJIETKU: PUOOCOMBI, KIIETOYHBINA [EHTP, EHTPUOIIH,
PECHUYKH, KTyTUKU. DYyHKIIMN OpraHONI0B KJIETKU. BriroueHus.

SAnpo — peryasaTopHslii LeHTp ki1eTku. CTpoeHue sapa: siaepHas 000j10uKa, Kapyuoriama,
XPOMATHUH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeiecTB B KIIETKE.

JeMoHcTpanuu:

IToprpetrsr: A. JleBenryk, P.I'yk, T.IlIBann, M. lllneinen, P. Bupxos, [[xk. Yorcon,
@. Kpuk, M. Yunkunce, P. ®panxnun, K.M. bap.

Huarpammbl:  «PacnpeneneHre XUMHMUECKHMX JJIEMEHTOB B HEKUBOM  MPHpOJEY,
«Pacnpenenenre XUMUYECKUX 3JIEMEHTOB B KHBOM MPUPOIEN.

Tabmuuel n cxemsl: «llepuonnyeckas TabnuIa XUMHYECKHX 3JEMEHTOB», «CTpoeHHe
MOJIEKYJIbl BOJbI», «bruocunTes Genka», «CTpoeHue MojeKyisl Oenka», «CTpoeHue pepmeHTay,
«Hyxkneunossie kucnotsl. JITHK», «Ctpoenne monekynsl AT®», «CTpoeHre 3yKapHOTHYECKON
KieTkn», «CTpoeHue KUBOTHOW KIeTKn», «CTpOCHHE pPACTHTENbHOW KIETKn», «CTpoeHue
MIPOKAPUOTUYECKON KileTKn», «CTpoeHue sapa KIETKN», «Y TIIeBOJbD», «JIUmuas».

O6opymoBaHue: CBETOBOW MHMKPOCKOI, OOOpYIOBaHME JUIsl MPOBEICHUS HAOIIOICHUMH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JIaGopaTopHble U MpaKTUYECKue paboThI:

JIaGoparopnast pabora Ne 1. «/3yyeHHe KaTalUTUYECKOH aKTMBHOCTH (pepMEeHTOB (Ha
IpUMepe aMHJIa3bl WM KaTajaas3bl)y.

JlabopaTopHas pabota Ne 2. «lM3ydeHuwe CTpOEHHUS KJIETOK DPACTCHHH, >KHUBOTHBIX H
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

119.6.4. Tema 4. J)KusHeneaTeIbHOCTE KIIETKH.



OO6men BemiecTB, WM MeTaboau3M. AccuMuisinus (TUIaCTHYECKUH OOMEH) W
JTUCCUMIIALINS (PHEPreTHUECKU 0OMEH) — JIBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH METab0IMu3Ma.

Tumsl oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbIii. Porb ¢pepMeHTOB B 0OMEHE
BELIECTB U IIPEBPALICHUH SHEPTUU B KIIETKE.

®orocunre3. CpetoBas U TeMHOBas (a3bl (orocunreza. Peakumu doTocunTesa.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUYCHUE (POTOCHHTE3a IJIs KU3HH Ha 3emiie. BiusHue yciaoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocHuHTe3. XEeMOCHHTE3UpYIOIIHe OakTepuu. 3HAUEHUE XEMOCHHTE3a JUIS JKU3HHM Ha
3emuie.

OHepreTnyecknii oOMeH B  KieTKe. PaciieruieHue BEIIECTB, BBIJCICHHE H
AKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTalbl YJHEPreTHueckoro oomena. I mukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHue, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopunuposanue. IPPEKTUBHOCT IHEPTETUIECKOTO OOMEHA.

Peaknun wmatpuunoro cuHTe3a. ['enermueckas uHpopmanus u JIHK. Peamuzamms
TeHeTUYECKON HH(pOpMaIK B KieTKe. [ eHeTHuecKkuid KoJ M ero cBOMCTBA. TpaHCKpHUMIMS —
matpuuHblii cunte3 PHK. Tpancnsuus — 6uocunres Oenka. Jtansl Tpanchsuuu. KonupoBanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oelka.

Hexnerounsie  ¢opmbl  kM3HM —  BHPYCHL.  VICTOpHS ~ OTKPBITHS ~ BHUPYCOB
(.. BanoBckuit). OCOOEHHOCTH CTPOEHHUS W JKU3HEHHBIM LMK BUpycoB. bakrepuodaru.
bone3nu pacteHuil, )UBOTHBIX U YEJIOBEKA, BbI3bIBa€Mble BUpycamu. Bupyc nmMMmyHoaedpunura
yenoBeka (BUY) — Bo3Oyautens CIIM[la. OOpaTtHasi TpaHCKpHIMLMS, peBEpTa3a U HWHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHHIA.

JleMoHCTpanuu:

IToprpetsr: H.K. Konbnos, /[.1. Banosckuii, K.A. Tumupsses.

Tabmumet  u cxembl: «Tumbl  mutanus», «Mertabonusm», «MUTOXOHIPHSY,
«QHepreTuueckuit oomen», «Xmopormiact», «Dotocuntes», «Ctpoenue JHK», «Ctrpoenue u
¢yHKIIMOHMpOBaHUEe TreHa», «CuHre3 Oenka», «l'eHeTnueckuii kom», «Bupycs,
«bakrepuodarn», «Crpoenne u kuzHeHHbIH 1wk Bupyca CIIW{a, Oaxrepuodaray,
«Permmukanus JJHK».

Ob6opynoBanue: Mojenu-anmiaukauu «Y asoenue JJHK u tpanckpunuusy, «buocunres
Oenka», «CTpoeHue KIeTKn», Mojieib cTpykTypsl JTHK.

119.6.5. Tema 5. Pa3mMHOXeHHME U UHANBUAYAIBHOE Pa3BUTHE OPraHU3MOB.

Krnerounslii nuki, wiaM >KU3HEHHBIM WK Kietku. MHTepdaza u mmros. Ilporeccsr,
nporekaromue B uHtepdasze. Permmukanus — peakunust marpuunoro cunrteza JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HA0Op — KapHOTHUIL. JMIUIOWTHBIA W TarUIOWIHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS W MHIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xierkn — muto3. Cragum mutosa. Ilpoueccsl, mpoucxonasdiue Ha pas3HbBIX
CTaauAX MUTO3a. buonornueckuii CMbICI MUTO3A.

[Tporpammupyemasi rubesb KJIETKU — aloITo3.

@opMbl pa3MHOKEHHUSI OpraHu3MOB: Oecrojioe u T1osioBoe. Buasl  Gecrosoro
pPa3MHOXKEHUS: JeJIEHUEe HaJBO€, MOYKOBAaHME OJHO M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEreTaTuBHOE pa3MHOKeHue. VCcKyccTBEHHOE KIIOHMpPOBaHHE OPraHHW3MOB, €0 3HAuY€HHE s
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.



Meiio3. Cranun meiio3a. IIporeccel, nmpoucxoasume Ha craausx Meiosa. [loBeneHue
XpoMocoM B Mero3e. Kpoccunrosep. brosgornyeckuii CMbICI U 3HaYECHUE MEN03a.

I'amerorenes — nponecc 00pazoBaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. I10s10BBIE JKEne3bl:
CEeMEHHUKU M suyHHKH. OOpa3oBaHUE M Pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30uf,
AWLEKIeTKa) — crepMaToreHe3 W ooreHe3. (OcoOEHHOCTH CTPOCHHUS SIMLIEKIETOK H
crepmaTo3onaoB. Omionorsopenue. [laprenorenes.

NunuBuayanpHOE€ pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHUOTECHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHUA Y MO3BOHOYHBIX MKHBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: IPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zButue pactennii. OHTOreHe3 IBETKOBOIO PACTEHMsI: CTPOCHUE CEMEHU, CTaIuU
pa3BUTHA.

JlemoHcTpauu:

Tabnuie! u cxembl: «@opMbI pa3MHOKEHUST OPTaHU3MOBY, «/{BOHHOE OIIOJOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraruBHOE pa3MHOKEHUE pacTeHUui», «JlelieHne KIeTKu
Oaktepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIETOUHBINH UK,
«Penmukanus THK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONIUTAIOLIUX U YeNoBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKON, MUKpompenaparsl «CHepMaTo30Mibl MJIEKOIUTAIOLIET 0,
«SlinexiieTka MIEKONUTarIero», «KapuokuHe3 B KJIETKaX KOpEIIKa JIyKa», MarHUTHas
Mo ienb-anmaukanus «/lenenue knetkny», monens JJHK, Mogens metadaznoit XpoMOCOMBI.

JIaGopaTopHble U MPaKTUIECKHE PabOTHI:

JlaboparopHas pabota Ne 3. «HabmroneHne MUTO3a B KJI€TKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpENapaTax.

JlaboparopHass pabora Ne4. «M3yueHHe CTpOEHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

119.6.6. Tema 6. HaciencTBeHHOCTh M MN3BMEHYUBOCTH OPTaHU3MOB.

IIpenmer m 3agaun reHeTtuku. VcTopusi pa3BUTHS TEHETUKU. Ponb LHUTOJNIOTMU U
HMOPHOJIOTHUN B CTAHOBJICHUU F'eHETUKHU. BKi1ag poCcCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
TeHeTUKU. MeTobl TEeHEeTUKH (THUOPHUIONIOTUYECKUM, UUTOTEHETHYECKH, MOJIEKYISIPHO-
reHeTudyeckuil). OCHOBHbIE T€HETUYECKHE MOHATHUSA. | eHeTnueckass CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpelluBaHuM.

3aKOHOMEPHOCTH  HACIENOBaHUs  MPU3HAKOB,  ycTaHOBIEHHble ['. MeHnnenem.
MonorubpuaHoe ckpenuBanne. 3aKoH eUHO-00pa3usi THOPUIOB TIepBOTO ToKkoyieHus . [1paBuino
JTOMUHUPOBaHUA. 3aKOH pacUIeluieHusl Npu3HakoB. [mmore3a uwcrorel ramer. IlomHoe m
HEIOJIHOE JOMUHUPOBAHHME.

JlurubpugHoe CcKpemMBaHHE. 3aKOH HE3aBUCUMOTO  HAacJeIOBaHUS  MPU3HAKOB.
LluToreHeTHUECKUEe OCHOBBI JUTHOPUIHOTO CKpELIMBaHMA. AHAIU3UpPYIOIIEe CKpelIMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS IS OTIPE/IeTICHUs] TEHOTUIIA OCOOH.

CueruieHHoe HacnenoBaHue mpu3HakoB. Pabora T.Moprana mno CclenjIeHHOMY
HacJIeJOBaHMIO T'eHOB. Hapylenue cuenieHus reHoB B pe3ynbTaTe KpOCCUHIOBEpA.

XpOMOCOMHas1 TEOPHS HACIIEICTBEHHOCTH. [ eHeTHYeCKre KapThl.

I'eneTnka moma. XpoMOCOMHOE OIpEENIeHHE MM0aa. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
I'omorameTHele W rereporaMeTHble opraHu3Mbl. HacinenoBaHue NPU3HAKOB, CIEIUIEHHBIX C
MIOJIOM.



N3menunBOCTh. Buabl M3MEHUYMBOCTH: HEHACIEIACTBEHHAas W HAcJEICTBEHHas. Ponb
cpeapl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEpUCTHKA  MOIU(PUKAIMOHHOU
W3MEHUYMBOCTU. BapuainmoHHBIA psa W BapualMoHHas Kpuas. Hopma peakuuu mpusHaka.
KonuuecTBeHHbIE M KadyeCTBEHHbIE IIPU3HAKM M UX Hopma peakuuu. CBoiicTBa
MOIU(PUKATTIOHHON U3MEHUYHNBOCTH.

HacnencrBennas, win reHOoTUNUYECKasi, ©3MEHYUBOCTh. KoMOMHATHBHAS N3MEHYUBOCTb.
Meiio3 u mOJIOBOM mpolecc — OCHOBA KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallMOHHAas
u3MeHYnBOCTh. Kiaccudukanus myranuil: reHHblE, XpOMOCOMHBIE, T'eHOMHBIe. YacTtoTa u
NPUYMHBL MyTaluil. MyTtarensbsle ¢akTopbl. 3aKOH FOMOJOTHYECKHX PSIOB B HACIIEIACTBEHHON
n3menunBoctyu H.U. BaBuiosa.

BuesaepHas HacIe€CTBEHHOCTh U U3MEHUYHUBOCTbD.

I'eneruka uenoseka. Kapuotun uenoBeka. OCHOBHBIE METOJbl I'€HETHKM YeEJIOBEKA:
TCHCAJIOTUICCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJCKYJISIPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeAeNIeHUEe TEeHOTUIIA: IOJHON€HOMHOE CEKBEHUPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoiibto III[P-ananusa. HacnenctBenusie 3a0oneBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HM C HACJIEICTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTHdeckne W TeHepaTUBHbIE MyTanuu. CTBOJOBBIE KIETKH.
[TpuHIMIBL 370pOBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTHKHE U JICUCHHUS] TeHETUYECKUX
Oone3Hel. MeauKO-TeHeTUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKOW TE€HETHUKU B
NPEIOTBPALICHUN U JICYEHUHN TeHETUIECKUX 3a00JIeBaHHI YeTOBEKa.

JeMoHcTpanuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®puz, C.C. YerBepukon, H.B. Tumodeen-
PecoBcknii, H.M. BaBunos.

Tabmuie! 1 cxembl: «MOHOTHOPUAHOE CKPEIIUBAHUE U €r0 IIUTOreHEeTHYecKasi OCHOBAY,
«3aKOH pacHIeIUIEHUs] M €ro IUTOT€HETUYECKass OCHOBa», <«3aKOH YHUCTOTBI TaMeT»,
«durnbpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHSI,
«Meio3», «B3auMoaeicTBre ajuIebHBIX TEHOBY, «l eHeTnYecKkne KapThl paCTEHUM, KUBOTHBIX
U yelnoBeka», «['eHeTuka mojay, «3aKOHOMEPHOCTH HACJEIOBaHUS, CLEIUIEHHOTO C IOJIOM»,
«Kapuotunbl demoBeKa W JKUBOTHBIX», «Buasl wu3MeHunmBocTH», «MoaudukanmonHas
U3MeHUYUBOCTh», «HacnenoBanue pesyc-gakropay», «l'eHeTHka rpynn KpoBu», «MyTalMoHHas
U3MEHYUBOCTbY.

Ob6opynoBanue: Moaenu-anmuMkKanun «MoHOTHOpUAHOE CcKperuBaHue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBaHue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, mytanuu (HopMbl KPBUTEEB U OKPACKHU Telna), repdapuit
«I"opox mOCEeBHOW».

JlaGopaTopHbIe U PaKTUIECKHE PAOOTHI:

JlabopaTtopHas padota Ne 5. «3y4uenue pe3ynbTaToB MOHOTHOPUIHOTO U JUTHOPHUTHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JIaGoparopnas pabora Ne 6. «/3yueHre Monu(pUKAMOHHOW N3MEHYUBOCTH, TOCTPOCHHE
BApUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

JlaboparopHass pabota Ne7. «AHamu3 MyTanuid y Jpo3ouibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[IpaxTuueckas padora Ne 2. «CocraBiieHne 1 aHAJIU3 POJOCIOBHBIX YEIOBEKA.

119.6.7. Tema 7. Cenexuust opranuzMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka U IpoLecc. 3apoKICHHE CENeKIUH MU JIOMECTUKAlMs. YueHue
H./. BaBmiioBa o 1eHTpax MPOUCXOXKIACHUS W MHOTO0Opa3usi KyJbTYPHBIX pacTeHuid. LleHTpsI



MIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COPT, MOpoJia, MITAMM.

CoBpeMeHHbIE METO/IbI CENeKIIMH. MacCOBbIM M MHIUBUAYAIbHBIA OTOOPHI B CEICKIHH
pacteHui u kuBOTHBIX. OLIEHKAa 3KCTephepa. bIM3KopoACTBEHHOE CKpEIMBaHNEe — MHOPUIMHT.
Uwucras nuaus. CkpenwBaHWe YWCTBIX JMHHMNA. [erepo3uc, wunum TUOpHIHAs CHIIA.
Hepoxacteennoe ckpemmBanue — aytOpuauHr. OtpanénHas ruOpuausanuss U e€  yCIexH.
HcKkyccTBEHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJI0B. JIOCTHIKEHHMsS CEeJNEeKUMU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak oTpaciab MNPOU3BOACTBA. ['€HHas HMH)KEHepusa. OTamlbl CO3IaHUS
pekomOunantHoi JIHK wm Tpancrennsix opranu3moB. Kierounas wumxeHepus. Kierodnsie
KYJbTYpbl. MUKPOKIIOHAJIBHOE pPa3MHOXKEHHUE pacTeHu. KiIIOHMpOBaHUE BBICOKONPOAYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHE M JSTHYecKue mnpobiemsl. MO —
TeHETHYECKU MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

[Toptpetsr: H.W. BaBunos, U.B. Muuypum, I'./[. Kapneuenko, M.®. BaHoB.

Tabmumpel 1 cxembl: kapta «lleHTphl MPOUCXOXKIACHHUS M MHOT000pa3usi KyJIbTYpPHBIX
pacteHui», «llopoabl JOMaMIHUX >KMBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHUi», «OTnanéHHas
rubpunn3amnus», «PaboTel akagemuka M.®D. MBanoBay, «llomumionnus», «OOBEKTHI
OouorexHonorun», «Knerounole KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TEHOB, XpPOMOCOM.

ObopynoBanue: MYyJSDKH TUIOJIOB M KOPHEIUIONOB TUKUAX (DOPM M KYyJIBTYpHBIX COPTOB
pactenwmii, repoapuii «CellbCKOX03SHCTBEHHBIC PACTCHUS.

JIaGopaTopHble U MPaKTUIECKHE PabOTHI:

Okckypcusi «OCHOBHBIE METOJIBI U JOCTUKEHHS CEJCKIMU PACTEHUN M KUBOTHBIX (HA
CEJIEKLMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
XO035ICTBO, 1a00OPaTOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

119.7. Conepxanue o0yuenus B 11 kmacce.

1 gac B Hegemnto, Becero 34 yaca, U3 HUX 2 Yaca — pe3epBHOE BpeMsl

119.7.1. Tema 1. DBomtOIIMOHHAS OUOJIOTHSL.

[IpeanochIki BO3HUKHOBEHHUS SBOJIOIMOHHON TEOPHH. DBOJIIOIMOHHAS TEOPHUS U €€
MecTO B Orosoruu. BinsHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTHUX HAYK.

CuzerensctBa »BoMOLMU. [laneoHTONOrMYECKHE: MOCIEAOBATENBHOCTD IOSBIECHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, NIepexoiHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u Gop MaTepUKOB U OCTPOBOB.

DOMOpHOJIOrHUECKUE: CXOJCTBA U pa3iuyus 3MOPUOHOB pa3HbIX BHUJOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJOTUYHbIE, PYIMMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METabOIMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomononHass Teopust Y. JlapBuHa. IIpenmnocbulky BO3HMKHOBEHMS JapBUHHU3MA.
JIBIoKylme Cuibl  ABOJIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECypcoB, HeompeenéHHas HW3MEHYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3oy (CTO) u €€ 0CHOBHBIE MOJI0KEHUS.

Muxkpososmtorus. [Tomynsius kak eTuHUIA BUIa U 3BOJIIOLUY.

JiBuxymue cuibl (pakTophl) IBOJIOLKUKA BUIOB B MpHupoAe. MyTallmoHHbBIN mpoliecc U
KOMOMHATHBHAsT HW3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U Apedd reHoB. M3onmauusa u
MUTPALUS.



EcrecTBeHHbIli 0TOOp — Hampabisronuii gakrop sBosoruu. DopMbl €CTECTBEHHOTO
otbopa.

[IpucnocoOaeHHOCTh ~ OpPraHU3MOB  KaK  pe3yibTaT  3Bomouud.  [Ipumepsl
npuUcroco0IeHN y Opranu3MoB. ApoMop(O3bl U UAHO-aJATAIUH.

Bun u BugooOpasoBanue. Kputepun Bupga. OcHoOBHbIE (DOpMBI BHI000pa30BaHUS:
reorpaduueckoe, 3KOJI0rHuecKoe.

Maxkposomtornusi. DopMbl 3BONIONUH: (puUiIeTHYECKas, TUBEPreHTHasi, KOHBEPreHTHasl,
napasuienbHas. HeoOpaTuMOCTh 3BOIOIHH.

[Ipoucxoxaenue  OT  HecHeUAIM3UPOBaHHBIX  npenkoB.  [Iporpeccupyromas
cnenuanusanus. AganTuBHas pajananus.

JeMoHcTpanuu:

Iloprpersr: K. JIunnent, X.b. Jlamapkx, Y. Hapsun, B.O. Koanesckuii, K.M. bap,
9. I'exkensb, @. Mromep, A.H. CeBepiios.

Tabmuier u  cxembl: «Pa3BuTue opraHmdeckoro wmupa Ha 3emiie», «3apoJbIlIn
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EcrecTBeHHblll  0TOOp», «MHOrooOpasue copToB pacTeHuil», «MHorooOpa3ue mOponI
JKUBOTHBIX», «[lonmynsum», «MyTanuoHHas U3MEHUYUBOCTbBY, «ApoMOp(O3bD»,
«Mmunoanantanun», «OO0mas aereHepanus», «JBwkymue cunsl sBomonnn», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boprba 3a cymiecrBoBanue», «lIpucnocoOneHHOCTH
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTUISCKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJUIEKINS HACEKOMBIX C Pa3IM4YHbIMU TUIIAMU OKpPACKH, HaOOp IJI0/10B
U ceMsH, KoJulekius «[IpuMepbl 3alIUTHBIX NPUCHOCOOIEHUN Yy KUBOTHBIX», MOJIENb
«OCHOBHBIE HamNpaBIIEHUs JBOJIOLUNY», O0BEMHas Mojenb «CTpoeHHE TOJOBHOTO MO3ra
MIO3BOHOYHBIX».

buoreorpaguyeckas kapra Mupa, KojuleKuus «DopMbl COXPaHHOCTH HCKOMAeMbIX
JKUBOTHBIX U pacTeHWi», Moaenb ammmmkanusa «llepekpéct XxpomMocom», BiIayKHBIE Ipenaparbl
«Pa3zBuTne Hacekomoro», «Pa3BuTue mArymiku», Mukpomnpemnapar «Jlpozoduia» (HOpMa,
MyTaluuu (GOpMbI KPbUIbEB U OKPACKH TEJA).

JlaGopaTopHbIe U MPAKTUYECKHE PAOOTHI:

JlaGoparopHas padota Ne 1. «CpaBHeHUE BUIOB 110 MOPPOJIOTUIECKOMY KPUTEPHUIO».

JIaGoparopHass pabora Ne2. «OmnucaHue NPUCHOCOOTIEHHOCTH OpraHusMa H eé
OTHOCHUTEJIBHOTO XapaKTepay.

119.7.2. Tema 2. BOo3HUKHOBEHHUE U Pa3BUTHE KU3HU Ha 3eMIIe.

JloHay4HbIE NIPENCTABICHUS O 3apOXKICHUU KU3HU. HaydHble rHIIoTe3pl BOSHUKHOBEHUS
KU3HM Ha 3emuie: abWOTreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONUS. AOWOTEeHHBIN CHHTE3
OpraHMYECKUX  BEIIeCTB U3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  IOATBEpKICHUE
XUMUYECKOW 3BoJtonny. HavdanbHable 3Tanbl Ononorudeckoit sBotonuu. ['unoreza PHK-mupa.
®opmupoBaHue MeOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE NMPOTOKJIETKH. [lepBble KIETKHM M HUX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PasButne xu3Hm Ha 3emse 1no 3pam u nepuojam. Karapxeil. Apxelickag u
npoTtepo3oiickas dpbl. llameo3oiickas spa u e€ mepHoAbl: KEeMOpPUICKHI, OpIOBUKCKHUH,
CUJIypUNCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ epruoabl: TPHACOBBIN, FOPCKUM, MEJIOBOM.

Kalino3zoiickast 3pa u €€ nepro/ibl: MajIeOreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTUKa KJIMMara M reoJorH4ecKkux mpoueccoB. OCHOBHBIE 3Talbl HBOJIOLUN
PaCTUTEIHHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl Yy pacTeHHl W >KUBOTHBIX. [losiBieHwme,



pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpaykeHue BOIIOLMHU. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIIBI OPTraHU3MOB.

DOBOJIIOLIMSL  YeJIOBEKAa. AHTpONOJIOTHs Kak Hayka. Pa3Butrue mnpeacrtaBieHuil o
IIPOUCXOXKIECHNUHU YesloBeKa. MeTo/1bl M3yueHus: aHTpornoreHesa. CxoicTBa U pa3jinyus 4eJ0BeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

JBuwxymue cuibl  (pakTophl) aHTpomoreHe3a. HacnencTBeHHas HW3MEHYUBOCTh U
ecTecTBeHHbIH 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpYZa, MBILIUICHHUE,
peub.

OcCHOBHBIE CTaJMM U BETBHU 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONMHUTEKH, YETOBEK YyMEbIii,
Yenosek mnpsmoxoasammii, YemoBek HeaHIepTalbCkui, YenoBek pasymHbld. Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIECTBOBaHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUS.

YenoBeueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpOINEOUIHAs (€Bpa3uiickas), HErpo-
aBcTpajmoujHas  (9KBaTOpUAIbHAsg), MOHTOJOWJHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENIeH YelNOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JleMoHcTpanuu:

[Toptpetsr: @. Peau, JI. Tlactep, A.W. Onapun, C. Mumep, I'. FOpu, Y. lapBus.

Tabnuupl u cxembl: «Bo3HukHoBeHne COTHEYHON CUCTEMBI», «Pa3BUTHE OpraHUYECcKOro
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl cuCcTeMa OpraHu4ecKoro Mupa», «CpaBHEHHUE aHATOMUYECKHUX YEPT CTPOECHUS
YeloBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAXOJIOK
MPEAKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimue moan», «J/lpeBHue moaun», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUeCKHre pachh».

Ob6opynoBanne: wmynsku  «[IpoucxoxxaeHne denaoBeka» (OIOCTBI aBCTPAJONUTEKA,
MUATEKaHTPOIa, HeaHAepTajablla, KPOMAHBOHIIA), CJICTKH WIM W300paKeHUs KaMEHHBIX OpYyIui
MEepBOOBITHOTO YesIOBEeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIornueckas Tabiauia,
KOJUTEKIHs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUII.

JlaGopaTopHbIe U PaKTUYECKHE PAOOTHI:

[TpakTuueckast padora Ne 1. «/3ydeHre HCKOMAeMbIX OCTATKOB PACTEHUIN U KUBOTHBIX B
KOJUICKIUAX».

DKCKypcusi «IBOJIOLNS OPTaHMYECKOTO MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN HIIN
KpaeBequecKuil My3ei).

119.7.3. Tema 3. Opranu3mbl U OKpyKaromas cpeja.

DKojorusi Kak Hayka. 3ajauyd W pas3lenabl SKOJIOTMH. MeToabl 3KOJIOTHYECKHUX
HCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenst  oOuTaHWs  OpPraHW3MOB:  BOJIHAs, HA3€MHO-BO3NYIIHAs,  ITOYBEHHAS,
BHYTPUOpPraHU3MEHHasl.

Okonoruveckue ¢akropbl. Knaccudukamms skonornueckux (hakTopoB: aOMOTHUECKHE,
OMOTHYECKUE U aHTPOIMOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakTOphl: CBET, TEMIIEparypa, BIAKHOCTh. DOTOMEPUOAU3M.
[TpucniocoOneHust OpraHu3MoB K AeHCTBHIO aONOTHYECKUX (PaKkTOpoB. buomoruvyeckue puTMsl.

buotnueckne ¢daxkTopel. Bumbl OMOTHYECKHMX  B3aUMOJCUCTBUHN: KOHKYPEHIIHS,
XUITHUYECTBO, cCMMOMO03 U ero ¢gopmel. [lapazutusm, Koomeparus, MyTyalIn3M, KOMMEHCAITU3M
(KBapTUPaAHCTBO, HaxJIEOHMYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HadeHHE OMOTHYECKUX



B3aMMOJICHCTBHI JIJIs CYILIECTBOBAHUS OPraHU3MOB B IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKU Nomyasauud. OCHOBHbIE IIOKA3aTENIN IOMYJISIUM:
YHUCJIEHHOCTh, IUIOTHOCTb, POXJa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpamus. JuHammxa
YUCJIEHHOCTHU MOMYJIALMU U €€ perysiusl.

JeMoHcTpanuu:

[Toptpetsr: A. I'ym6onsar, K.®. Pynbe, O. ['ekkensp.

Tabmuis! u cxemsl: kapta «lIpupoansie 301 3eMun», «Cpellbl OOUTaHUST OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmumny, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH MOMYJISIUU
uHpy3opun-Tydenbkny, «llumesbie nenmu.

JIaGopaTopHble U MpaKTUIECKUe paboTHI:

JlaboparopHast pabora Ne 3. «Mopdonorndeckue OCOOCHHOCTH PACTCHHA W3 Pa3HBIX
MECT OOUTAHHUS.

JIaGoparopHas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[Ipaktuueckas pabora Ne 5. «Iloacyér MIOTHOCTH MOMYJISIIIMI Pa3HBIX BUOB PACTCHUII.

119.7.4. Tema 4. CooO1iecTBa U DKOJIOTHUYECKUE CUCTEMBL.

CooOmiectBo  opraHmaMoB  —  OuoneHo3.  CTpyKTypbl — OuOIlEHO3a:  BUAOBAf,
MPOCTPAHCTBEHHAs, Tpoduueckas (nuiieBas). Bunbl-nomunantel. CBs3u B OHOLIEHO3E.

Okonorndyeckue cuctembl (dkocuctemsl). [lonatne 00 skocucremMe W OHOTeoIeHO3E.
@YHKIMOHAIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: IPOJAYLIEHTbI, KOHCYMEHTBHI, pPEAYLEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUU B dKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetu. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpPETyIIsiusl, pazButue. CyKieccus.

IIpuponHble 5KOCHUCTEMBI. ODKOCHCTEMBI O03€p M peK. OJKOCHUCTEMAa XBOWHOIO WIH
LIMPOKOJINCTBEHHOTO JIECA.

AHTpOINOTreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOo3kocucTeMsl. buosnoruueckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak gaktop ycTrounBocTy sKkocucteM. CoxpaHeHne OMOJIOTHYEeCKOTO
pa3zHooOpa3us Ha 3emiie.

VYyenune B.U. Bepnaackoro o Ouocdepe. I'panurnpl, coctaB M CTpyKTypa Ouocdepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMocdepbl Kak II00aJbHONW 3KOCHUCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouochepe.

KpyroBopotsl BemiecTB U OMOT€OXMMHUYECKHE LMKIBI 3JIEMEHTOB (YIiepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHbBIE OMOMBI CYIITH.

UenoseuectBo B Ouochepe 3emmn. AHTPONOTEHHBIE W3MEHEHUs B Owocdepe.
['moGasbHBIEC PKOJIOTHYECKHUE TTPOOTIEMBI.

CocymiectBoBaHMe NpUpoasl M 4denoBeuecTBa. CoxpaHeHue OmopazHOOOpasusi Kak
OCHOBa ycroiiunBocTH Ouocdepsl. OCHOBa palMOHAIBHOIO YIPaBICHHUS MPUPOIHBIMU
pecypcamu U UX UCHOb30BaHue. JlOCTHXKEHHsI OMOIOTUN M OXpaHa IPUPOIBI.

JleMoHcTpanuu:

[Hoptpetsr: A JI. Tencnu, B.H. Cykaués, B.I1. Bepnaackuii.

Tabnuuer u cxemsl: «[lumessle nenu», «bHONEHO3: cocTaB U CTPyKTypa», «[IpupoaHsie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenosek»,
«JKocHucTeMa IIMPOKOJIIMCTBEHHOTO Jieca», «IJKOCHCTeMa XBOWHOro Jjecay, «buorenos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTeHHbIE BO3JIEHCTBUS HA MPUPOIYY,
«BaxkHelmme HMCTOYHMKU 3arps3HEHUs] BO3/lyXa W TPYHTOBBIX BOA», «llouBa — BaxkHeiimas



coctapisitomas ounocheprr», «DakTopsl Aerpaganuu mouBy, «llapaukoBbIi d3hderT», «DakTopsl
PaIuoaKTUBHOTO 3arps3HeHus: onocdeprr», «O0mmas cTpykrypa ouocheps», «Pacnpocrpanenue
XKHU3HH B Onocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yriepoga B OGuocheper,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MoJenb-anmuKanust ~ «Tunuunaele  OMOLEHO3B»,  repOapHii
«PactutenpHble  cooOmiecTBay,  Koiuleknuu — «buomeno3», «BpemuTenun  BaKHEHIIMX
CEIIbCKOXO3SMUCTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM PACTEHUH W  IKUBOTHBIX,
NPUHAISKAIINE K Pa3HBIM 3KOJOTHYECKUM TpyIaM ojHoro Buaa, KpacHas kaura Poccuiickoit
Ddenepanum, N300pasKeHIsI OXPAHIEMbIX BHJIOB PACTCHUI U KHUBOTHBIX.

119.8. Ilnanupyemble pe3yabTaTbl OCBOCHHS TPOTpamMMbl 10 Ouosoruu (06a30BbBIH
YpOBEHb) Ha YPOBHE CPEJIHET0 00IIEro 00pa3oBaHMUs.

119.8.1. Cornacuo ®I'OC COO ycranaBiauBarOTCA TpeOOBAHUS K PE3yIbTaTaM OCBOCHHS
00yJaIUMHUCS TIPOTPaMM CPEIHEro 00IIero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IPEMETHBIM.

119.8.2. B cTpyKType JNHMYHOCTHBIX pE3YyJIbTaTOB OCBOCHMs Tmpenmera «buonorus»
BBIJICJICHBI CIICAYIONIME COCTABJIAIONINE: OCO3HAHUE OOYUYAIOIIMMUCS POCCUHUCKON TpakIaHCKON
UJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH M CaMOOIPECICHHUIO,
HAJIMYMEe MOTHMBAMU K OOyYeHHUIO OHOJIOTWH, IIeJICHANPaBICHHOE pPAa3BUTHE BHYTPECHHHX
yOeXKIIeHUI JIMYHOCTH Ha OCHOBE KITIOYEBBIX IIEHHOCTEH M MCTOPUYECKHUX TPAAULUN Pa3BUTHSA
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYYaromMXCs PYKOBOICTBOBATHCS B
CBOCH  JESATETBHOCTH  IICHHOCTHO-CMBICIIOBBIMH  YCTaHOBKaMH, TPHUCYIIUMH  CHCTEME
OHMOJIOTMYECKOTO 00pa30BaHMs, HAJIMYUE SKOJIOTMYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH
CTaBHTH IICJIU M CTPOUTD )KU3HCHHBIC TUIAHBI.

119.8.3. JIuyHOCTHBIE pe3yabTaThl OCBOEHUS MNpeaMeTa «bUONOrus» JOCTUraroTcs B
€IMHCTBE Y4YeOHOH M BOCIUTATEIBHON JEATEIIbHOCTH B COOTBETCTBUH C TPaJUIMOHHBIMU
POCCHUMCKMMHU COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U JTyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH,
NPUHATHIMH B OOIIECTBE NpPaBWIAMH M HOPMAaMH TIOBEICHUS W CIIOCOOCTBYIOT TMpoIeccam
CaMOTIO3HAHUS, CAMOBOCIIUTAHHS ¥ CAMOPA3BHUTHUS, PA3BUTHS BHYTPEHHEH MO3UIUH JIMIHOCTH,
NaTPUOTU3MA, YBAKEHHS K 3aKOHY U TPABOTIOPSIKY, YEJIOBEKY TPyAa U CTapIIeMy MOKOJICHHUIO,
B3aMMHOTO YBaXXCHHS, OEPEKHOTO OTHOMICHWS K KYJIbTYpHOMY HACICAHIO W TPAIUIUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

119.8.4. JIuyHOCTHBIE pe3yabTaThl OCBOCHUS Y4eOHOro mpeamera «buoIoOrusy JOKHBI
OTpa’kaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYarOLIUXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM
BHYTPEHHEH MO3UIMENH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAalMH, MO3UTUBHBIX
BHYTPCHHUX YOKICHWH, COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO
o0rIecTBa, pacuiMpeHre XU3HEHHOTO OIbITa W OMBITA JIESTEIFHOCTH B IPOIECCE peaTn3ainuu
OCHOBHBIX HaIPaBJICHUH BOCITUTATEIBHON NESITETLHOCTH, B TOM YHCIIC B YACTH:

1) rpax1aHCKOTO BOCITUTAHHSL:

C(OPMHPOBAHHOCTh TPAXKIAAHCKON MO3UIMKU OOYYalolerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCTBa;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX TpaB M O0OS3aHHOCTEH, YBa)K€HHE 3aKOHA H
IPaBOMOPSJIKA;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH EATEIILHOCTH TPH CO3JJaHUN y4eOHBIX TIPOEKTOB,
peneHnn y4eOHBIX ¥ TO3HABATEIBHBIX 33/1a4, BEITIOJTHEHUN OMOJIOTHYECKUX IKCTIEPIMEHTOB;

CIIOCOOHOCTh ONpPENENSTh COOCTBEHHYIO IIO3ULMI0O IO OTHOUIEHHIO K SIBJICHUSM
COBPEMEHHOM KHU3HH U OOBSICHSATH €€;



YMEHHE YYUTBIBATb B CBOMX JICHCTBUSAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pPa3HBIMU YOEKICHUSMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMATIbHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYAHMYECTBY B TIIPOLIECCE COBMECTHOIO BBIMOJHEHUS Y4YCOHBIX,
[IO3HABATEJIbHBIX U MCCIENOBATENIbCKUX 3a/ad, YBAXUTEIBHOE OTHOIIEHHWE K MHEHMIO
OTIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO CO/IEPIKAHMUS,

TOTOBHOCTh K TyMaHUTapHON M BOJIOHTEPCKOM NEATENbHOCTH;

2) MaTPUOTHYECKOTO BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh POCCUNUCKON TPa’kJaHCKON MACHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS
K CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonMHOMN, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO 3bIK U KYJIBTYPY, IPOLIIOE M HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOUIEHWE K MPUPOAHOMY HACICAMI0 U TMAMITHUKAM [PUPOJIBI,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OILIGHHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBIIEHHE U DPa3BUTHUE
Ounooruy, MOHUMaHKUe 3HaUeHUs1 OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaeiiHas yOeKIEHHOCTh, TOTOBHOCTh K chykeHHI0 OrTedecTBY M €ro 3amiure,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) lyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUSI:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/Ia;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEJICHHUS;

CIOCOOHOCTH OIIEHUBATh CUTYALIMIO U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOT'O BKJIAJa B TOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHUWE K CBOMM pPOJUTENSM, CO3/JaHMI0 CEMbH HAa OCHOBE
OCO3HAHHOTO MPUHATUS LIEHHOCTEW CEMEHHOM KU3HH B COOTBETCTBUU C TPAJULIMSIMH HAPOJIOB
Poccuu;

4) 3CTETUYECKOTO BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOLICHUIH;

MMOHMMAaHHE SMOIMOHAIIBHOTO BO3ACMCTBUS AKUBOM IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPDQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KaueCcTBa TBOPYECKOH JINUHOCTH;

5) ¢husnueckoro BOCIUTAHHUS:

MMOHMMAaHUE W pPealn3alus 30pOBOT0 U O6e30macHOro o0pasa XKM3HH (370pOBOE MTUTAHUE,
COOJTI0ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
peryispHas ¢u3MYEcKas aKTUBHOCTH), OEPEKHOTrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (DPM3MUECKOMY U NICUXHUECKOMY 3]I0POBBIO;

MOHMMAaHUE [IEHHOCTH TMPaBWJI WHIWBUIYaIbHOTO M KOJUIGKTHBHOTO O€30MacHOro
MOBEJICHUS B CUTYaIUsX, YITPOXKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HaHHWE TOCJIEJCTBUI U HEMPHITHE BPEIHBIX MPUBBIUEK (YMOTPEOICHUS aIKOTOJIA,
HapKOTUKOB, KypeHUs);

6) TpyI0BOTrO BOCITUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAHHE LIEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

FOTOBHOCTh K  aKTUBHOM  JEATEIBHOCTH  TEXHOJOTMYECKOM W COUHUAIBHOMU
HAIpPAaBJIEHHOCTH, CIOCOOHOCTh MHULMUPOBATH, TUIAHUPOBATH U CAMOCTOSTEIBHO BBINOJIHATH



TaKylo JeSTeIbHOCTb;

MHTEpEC K pa3inyHbIM chepaM mpodeccHoHANbHON AeATENbHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTb U CHOCOOHOCTh K 00Pa30BaHUIO M CaMOOOPA30BAHMIO HA MPOTHKEHUH BCEH
KHU3HH,

7) 9KOJIOTUYECKOTO BOCITUTAHUSL:

9KOJIOTUYECKHU 11€J1eCO00pa3HOe OTHOILIEHUE K IPUPOAE KaK UCTOUHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILIECTBOBAHUS;

IIOBBIIIEHUE YPOBHSI HKOJOTMYECKOM KyJIbTYphl: MPUOOPETEHHE OIbITa IJIAaHUPOBAHUS
IIOCTYIKOB Y OLEHKH UX BO3MOXHBIX ITOCJIEICTBUI /JIs1 OKPYKAIOILLEN CPEeIbl;

OCO3HAHME TII00AILHOTO XapaKTepa SKOJIOTUYECKUX MPoOIeM U IyTel UX PeLIeHuUs;

CIOCOOHOCTH UCIIOJIb30BaTh MPUOOpETaeMble IIPU N3YUYEHUH OUOJIOTUH 3HAHHUS U YMEHHS
IpU pEIIEHUU NPOOJEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIOJIB30BaHUEM (COOII0IEHUE
IpaBU MOBEJCHMS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCHCTEMaAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUATHE ACWCTBUI, NMPUHOCALIMX Bpell OKpYXarolleil MpUpoJHOU cpere,
yMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE 3KOJIOTHYECKHE MOCIEICTBUS MPEANPHHUMAEMbIX
JICMCTBUN U NPENOTBPALLATD UX;

HaJIMYUE€ PAa3BUTOrO SKOJIOIMYECKOI'O MBIIUIEHHS, 3KOJIOTHYECKON KYJIbTYpbI, OIBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAJIBHOM IpakTHUKE, FOTOBHOCTU K Y4YacTHIO B
IPAaKTUYECKOH J1eATeIbHOCTH 3KOJIOTMYECKON HaIllPaBICHHOCTH;

8) LEHHOCTH HAYYHOTO MO3HAHHUS:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JMajore KyjibTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHNWE  S3BIKOBOM M  UUTATENIbCKOM  KYJIbTYphl Kak  CpelcTBa
B3aMMOJICHCTBUS MEXKIY JIOAbMH U MO3HAHUS MHUPA;

MOHMMaHHUE cHeuMPUKU OMOJIOTMM KaK HayKH, OCO3HaHHe €€ pojau B (OpMUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MHUpe KaKk O €IUHCTBE NpPUPOJbI, YeJIOBEKa U O0OllecTBa, B MO3HAHUM HPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHNH POoOJIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JUIsl COBPEMEHHOM LIMBMIIM3ALUU: 00eCTeueHus
HOBOT'O YPOBHS Pa3BUTHUsSI MEIMIIMHBI, CO3JaHHUs MEPCHEKTHUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTel BbIXOAA U3 II100aIbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATBLHOMY
HCIIOJIb30BAHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYEHUH OMOJOTHYECKUX 3HAHUI B II€JIAX MOBBIIIEHUS 001ei
KYJIBTYpbl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTM KaK COCTaBHOW 4YacTh (DYyHKIIMOHAJIBHOU
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHur OUOJIOTHH;

MIOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, HMCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTh HCHOJIB30BATh IOJIy4aeMble 3HAHUS JUIS aHalu3a U OOBACHEHMs SBJICHUH
OKpY’KAloIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4YHbIX (PAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIHOJb30BaTh OMOJIOrMYECKHE 3HAHUSA Ul PELICHMS



po0JieM B peasbHBIX )KU3HEHHBIX CUTYaIHIX;

OCO3HAHME IIEHHOCTU HAYYHOH NESATETbHOCTH, TOTOBHOCTb OCYILECTBIISATh MPOCKTHYIO H
UCCIIEIOBATEIBCKYIO JeSITEIbHOCTh HHUBHUIYaIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHHMH IO OHOJOTMM B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

119.8.5. B mporiecce MOCTHKEHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS OOYYaIOIIMMHUCS
nporpaMMbl MO OHOJIOTMM Ha YpPOBHE CpeaHero olmiero oOpa3oBaHHs Yy OOy4arOIIUXCS
COBEPIICHCTBYETCS IMOLMOHANILHBIN HHTEIUIEKT, MpeAroaraiomuii chopMUpOBaHHOCTD:

CaMOCO3HAaHUS, BKJIIOUYAIOIIETO CIIOCOOHOCTh IIOHMUMATh CBOE AIMOIIMOHAIBHOE COCTOSIHUE,
BUJICTH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIMOHATIBHOU Cepbl, OBITh YBEPEHHBIM B ceOe;

CaMOperyJIUpOBaHUs, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMeHue NPUHUMATD
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHE, CIIOCOOHOCTH aJanTHPOBATHCS K HSMOIMOHAIBHBIM
W3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAllMM, BKJIIOYAIOIIEH CTpEMJICHHE K JOCTHKCHHUIO LIEIH U YCIeXy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE JIHCTBOBATH, UCXO/IS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAONIEH CIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSHUE IPYTHX,
YYUTHIBATh €r0 TPU OCYIIECTBICHUM KOMMYHHKAIIUH, CIIOCOOHOCTh K COYYBCTBUIO H
COIIEPEKHMBAHHUIO;

COIIMANIbHBIX HABBIKOB, BKITFOUAIOIIMX CIIOCOOHOCTH BBICTPAUBATh OTHOLICHUS C APYTUMH
JFOIbMU, 3200THTHCS, IPOSBIISITh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

119.8.6. MeramnpenMeTHble pe3ysbTaThl OCBOCHHUS ydeOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HAYUMBbIE TUIS dbopMupoBaHUs MUPOBO33pEHUS oOyJaronmxcs
MEXIUCIUIUTMHAPHBIE (MEXIpeaAMEeTHbIE) OOIIeHayYHble MOHATHUS, OTPAKAIOLINE 1eTOCTHOCTh
HAY4YHOH KapTHHBI MHpa U CHEIM(HUKY METOJOB IO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKkax (BEIIeCTBO, YHEPIUs, SIBIECHUE, MPOLecC, CUCTeMa, HayyHbIH (akT, MPUHIMI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIEIOBaHUE, HAONIOJICHHE, W3MEPEHHE, DKCIEPUMEHT WU
NIpyrux), yHUBEpCalbHble Yy4eOHBbIE JeicTBUS  (TIO3HABaTeNbHBIE, KOMMYHHKATHUBHEIC,
perynsTuBHble), oOecrneuuBaroue (QopMUpoBaHUE (QYHKIMOHAJIBHOM TPaMOTHOCTH U
COLIMAJILHOW  KOMIIETEHIIMM  00YydYaromuxcs, CIOCOOHOCTh OO0YyYaromMXCs HCHOJIb30BaTh
OCBOCHHbIE MEXAMCLUUIUIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEpCAlbHbIE YydyeOHbIE
JIeMCcTBUS B MO3HABATENLHON U COLIMAIBHON MPaKTHKeE.

119.8.7. MeranpeameTHble pe3yiabTaTbl OCBOEHHMsSI MPOTPAMMBI  CPEIHEro  OOLIEero
00pa30BaHUs JIOJIKHBI OTPAXKATh:

119.8.7.1. OBnagenne yHUBEpCATbHBIME YU€OHBIMH ITO3HABATEIIHHBIMH JICHCTBUSMU:

1) 6a3oBbI€ JIOTHYECKUE JCHCTBUSA:

CaMOCTOSITENTFHO (OPMYJIMPOBATh M aKTYaIM3HPOBATH IMPOOJIEMY, pacCMaTpHBaTh e
BCECTOPOHHE;

UCIOJb30BaTh TNPH OCBOSGHUM 3HAHUM NPUEMBI JIOTMYECKOTO MBINIUICHUS (aHaIu3a,
CHHTE3a, CpaBHEHHMA, KIAacCU(PHUKAIMM, OOOOIIEHHs), pPAaCKpbIBaThb CMBICH OHOJIOIMYECKHX
HOHATHUH (BBIIENATH UX XapaKTePHbIC MPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMH MTOHITUSMH);

OTpeNIeNIATh LIENH JeATeNbHOCTH, 33/JaBas IMapaMeTpbl U KPUTEPUH HUX JIOCTHIKEHUS,
COOTHOCHTD PE3YJIbTATHI ICATEIEHOCTH C MTOCTABJICHHBIMHA IEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATUSA JUIsl OOBsICHEHHsS] (aKTOB U SIBICHUH KUBOU
TIPUAPOJIB;

CTPOUTH JIOTUYECKHE pACCYXIEHUS (MHAYKTUBHBIC, NEAYKTUBHbIC, IO aHAJOTHH),



BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUYUSI B pACCMATPUBAEMBIX SIBICHUSIX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOYCHUS,

MPUMEHSITh CXEMHO-MOJICTIbHBIC CPENICTBA IS MPEACTABICHUS CYNIECTBEHHBIX CBS3CH U
OTHOIICHUN B M3y4aeMbIX OHOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUUN Pa3HOTO pPoOja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pazpabarbiBaTh IUIaH penieHus mnpoOjemMbl ¢  Y4€TOM  aHaliM3a HMEIOLIUXCS
MaTepuaIbHbIX U HEMaTEepPUAIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OLICHWBATh COOTBETCTBHE PE3YJIbTATOB LENSIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBATh W BBIMONHATH PabOTy B YCJIOBHSX pPEANbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;

pa3BHUBATh KPEaTUBHOE MBILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM;

2) 0a30BbIC UCCIICIOBATEILCKUE ICHCTBHS:

BIIa/IETh HABBIKAMU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHOW AESITeNbHOCTH, HABBIKAMHU
pazpetieHusi mpodsem, 001aaTh CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB PEIICHUS] MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3IUYHBIX METO/I0B TIO3HAHMUS,

UCIOJIb30BaTh Pa3WYHbIE BHJBI JCATEIHHOCTH IO MOJYYEHUI0 HOBOTO 3HAHUS, €ro
WHTEPIIPETAIIMH, TPEOOPA30BAHUI0 U NMPUMCHCHHIO B yYCOHBIX CHTYalHsIX, B TOM YHUCIE MPHU
CO3aHHUH YYCOHBIX M COI[HATBHBIX TPOCKTOB;

(hopMUPOBATh HAYYHBIN THIT MBIIIIJICHHS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KITFOUSBBIMU
MOHSITHSIMA M METOJIaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33aJaud B OOpa30BaTEIbHOMN AEATEIHLHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH TPUYUHHO-CIECTBEHHBIE CBS3M W aKTyalU3UpOBaTh 3aJadyy, BBIABUTAThH
TUMNOTe3y €€ pelleHHs, HaXOIUTh apTryMEHTHl IJs JO0Ka3aTelbCTBA CBOMX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aQHAIM3WPOBATh TIOJNYYCHHBIC B XOJAC pEIICHHS 3a7add Pe3yJbTaThl, KPUTHICCKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIECHUBAThH MPHOOPETEHHBIHN OIBIT;

OCYIIIECTBIIATEH IIEJICHANPABICHHBIN MOWCK MEPEeHOca CPEJCTB W CIIOCOOOB JCUCTBHS B
poecCHOHANBHYIO Cpey;

yMeTb TIEPEHOCHTh 3HAaHWA B T[O3HABATENbHYI0O M  MPAKTHYECKyl0 o0yactu
KU3HEESATENIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIBUTATh HOBBIC WJCH, IMpeAiaraTb OPUTHHAJIBHBIC IMMOIXOMBI W PEIICHUS, CTaBHTH
POOJIEMBI H 3aJ1a4H, JTOITYCKAIONTUE alTbTEPHATUBHBIC PEIICHHS,

3) pabota ¢ uHpOpManUEi:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(OpManuu (TekcTe yuyeOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTeparype, OMOIOTUYECKUX CIIOBAPSX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B UHTepHeTe), aHAIM3UPOBATh WH(OOPMALMIO DPA3NIUYHBIX BUIOB U (GOpM
MPEJICTABICHUS, KPUTUYECKH OIIEHUBATh €€ JOCTOBEPHOCTH M HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3aMpoChl W MPUMEHSATH Pa3jIMYHBIE METOJbl TMPU TMOUCKE W OTOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

MPUOOPETATh OMBIT HMCIIOIB30BaHUSA WH(OPMAMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBAThH KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3INIHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSATEIIbHO BBIOMPATh ONTHMAIBHYIO (GOpPMY TMpEACTaBICHUS OHOJOTHYECKOM



nHpopmaruu (cxemsl, TpaduKu, UarpaMMbl, TaOIUIIBI, PUCYHKH U JIPYTOe);

UCIOJIBb30BAaTh HAYYHBIA S3bIK B KAayeCTBE CpPEJCTBA IpU paboTe ¢ OHMOIOTHYECKOM
uHpopMaLnel: TPUMEHITh XUMHYECKHe, (PU3NYECKHe U MaTeMaTU4YeCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpy, HCIIOIB30BaTh W TMPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIaJIETh HAaBBIKAMU pAcClO3HABaHMS U 3alIUThl HMHpOpManuu, HHOOPMALUOHHON
0€30MacHOCTH JIUYHOCTH.

119.8.7.2. OBnageHue yHUBEPCATbHBIMA KOMMYHHUKATUBHBIMU JI€HCTBHSIMHU:

1) obuienwue:

OCYIIECTBISATH KOMMYHHKAIIMH BO BCEX c(epax >KU3HU, aKTUBHO YYaCTBOBATH B AHAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY OOCY)XKTaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINOJHEHUSI TMIpe/ylaraéMoil 3aJadyd, YYUTHIBATH WHTEPECH U
COIIACOBAHHOCTH MMO3ULUHI APYTUX YUaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacrno3HaBaTh HeBepOallbHbIE CpEACTBA OOIIEHHUS, MOHUMATh 3HAYEHHE COIUAIbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DJIUKTHBIX CUTYallul, yMETh CMATYaTh KOH(IUKTHI U
BECTH MEPErOBOPHI;

BIIQJIETh PA3JIMYHBIMH CIIOCOOAMH OOIIEHUS W B3aUMOJACWUCTBUS, MOHMMATh HAMEPEHUS
JOPYTUX JIOACH, MPOSIBIISATh YBAXHUTEIHHOE OTHOIICHNE K COOSCETHUKY M B KOPPEKTHOH (opme
(GopMyIUpPOBATH CBOM BO3PAKECHMUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C MCIIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB;

2) cOBMECTHAs JeSTEIIbHOCTD:

MMOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW ¥ UHIUBUAYAIbHON pabOTHI MPU
peleHn OMONIOTNYeCKOi MpoOsieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PeLLICHUH y4eOHOM 3aauu;

BbIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX ACUCTBUI ¢ Yy4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UJeHa KOJUIEKTHBA,

MPUHUMATh 1M COBMECTHOH JEATENIbHOCTH, OpPTaHW30BBIBATH U KOOPIMHHUPOBATH
JEHCTBHSI O €€ JOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACIPENENATh POJIH C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHON pabOThI;

OLIEHUBATh KauY€CTBO CBOETO BKJIA/la M KAXKJIOTO YYaCTHUKA KOMaH/Ibl B OOIIUl pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJularath HOBbIE MPOEKTHI, OLEHUBATh HJIEU C MO3UIMHU HOBHU3HBI, OPUTMHAIBHOCTH,
NPaKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh TMO3UTUBHOE CTPATETHYECKOE IOBEJACHHE B Pa3IMYHBIX CUTYalMsIX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

119.8.7.3. OBnaneHne yHUBEPCATHHBIME PETYISTHBHBIME JI€HCTBUSIMHU:

1) camoopranuzanus:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs BBIABICHHUS INPOOJIEM M MX pEIIeHUs B
JKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUHN 1IeJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOUX
JEUCTBUAX M IMOCTYINKaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYKaIOMIHX;

CaMOCTOSITENIbHO OCYILIECTBIISITh IMO3HABATEIbHYIO NEATEIbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3a7aud B OOpa30BATEIIBHOW JIEATEILHOCTH U
KU3HEHHBIX CUTYalHsIX;



CaMOCTOSITENIbHO COCTaBJIATh IUIaH PEIIeHUs MPOOIeMbl ¢ YYETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEAIIOYTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacimpsATh paMK1 y4eOHOTO IIPeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieNaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHNUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO LIMPOKOH DSpyIUIMU B pa3HBIX
o0JacTsX 3HaHUM, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb;

2) CaMOKOHTPOJIb!

JlaBaTh OLIEHKY HOBBIM CUTYalllsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LEJISM;

BJIJICTh HaBbIKAMH MTO3HABATEIBHOMN pedIeKCUU KaK OCO3HAHMSI COBEPIIAEMBIX JICHCTBUN
Y MBICIIUTENIbHBIX MPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHMM, UCIIOJIb30BATH MPUEMBI peIeKCUn
JUTSL OLICHKU CUTYaI[H, BBIOOpa BEPHOTO PEIICHHUS,

OLICHUBATh PUCKHU M CBOEBPEMEHHO MPUHUMATh PEUICHHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3YJIbTaTOB JAEATEIbHOCTH;

3) npuHsTUS ce0s U APYTHUX

MIPUHUMATD ce0sl, IOHMMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apTYMEHTHI IPYTHX IIPU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;

IIpU3HABaTh CBOE MIPaBO U MPABO APYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

119.8.8. IlpeametHblie pe3ynbTaThl ocBoeHus mpopammbl COO mo 6uonoruu Ha 6a30BOM
YpOBHE BKJIIOYAIOT crenupuyeckue s yueOHoro mnpeamera «buonorus» HaydyHble 3HAHUA,
YMEHUS U cocoObl IEHCTBHUI MO OCBOEGHUIO, HHTEPIIPETALMU U TPe0Opa30BaHUIO 3HAHUH, BU/IbI
JeSITeIbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHWH B Pa3IUYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBbIX >KU3HEHHBIX CUTYalUsX, CBs3aHHbIX C Ouosyoruei. B
porpaMMe NpeaMETHbIE Pe3YyIbTaThl MPEACTABICHHBI 110 TOAaM 00Y4YEeHHUS.

119.8.9. IlpeameTHbIEe pe3yNbTaThl OCBOCHHS ydeOHoro mnpeamera «buonorus» B 10
KJIBCCE JIOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE W pOJIM OMOJIOTMM B CHUCTEME HAy4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HaY4YHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COJEpKaHUE OMOIOrMYECKMX TEPMUHOB U MOHATUN: KU3Hb, KIETKA,
opranu3M, Mera0osm3M (OOMEH BEMIECTB M NPEBpAIllCHHE JHEPTHH), TOMEOCTa3
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoayKuusi), HacJIeACTBEHHOCTh, HK3MEHUYUBOCTh, POCT U PA3BUTHE;

yYMEHHE u3Jaratb OWOJIOTUYECKHE TeOopuu (KJIETOYHAs, XPOMOCOMHasi, MYyTallMOHHas,
LEHTpaJlbHasl JorMa MOJEKyaspHoi Ouonoruun), 3akoHsl (I'. Mennens, T.Moprana,
H.U. BaBunosa) u ydeHus (0 HEHTpax MHOroo0pa3us U MPOUCXOXKICHHS KYIbTYPHBIX PACTCHUN
H.NM. BaBunosa), onpenensTh TpaHULbl MX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

YMEHHUE BIIQJIETh METOAAMU HAYYHOTO MO3HAHHS B OMOJIOTMM: HAOIIOJCHNUE U OMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUN, OpraHU3aluss U TMPOBEACHHE OHUOJIOIMYECKOTO
OKCIIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bl, BBISIBICHHWE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX PpEe3ylbTaTOB, HCIOJIb30BAHHBIX HAYUHBIX MOHSATUH,
TEOpUH U 3aKOHOB, YMEHHE JIeNIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;



YMEHHE BBIIETATH CYIIECTBEHHBbIE MPHU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH TPOLIECCOB: OOMEHA BELIECTB U
NPEBpaIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOTO M HHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIIOJOTBOPEHUS, Pa3MHOXKECHHUS, UHIUBUAYAIBHOTO Pa3BUTHA
opraHusma (OHTOTEHE3);

YMEHHE MPUMEHSTH MOJIyYeHHbIE 3HAHUS U1 O0BSICHEHUS! OMOJIOTMYECKUX MPOILIECCOB U
SIBIICHUH, /1151 IPUHATUS MIPAKTHUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C IENIbIO O0ecTieueHust
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJIEH, COONIIO/IEHUs HOpPM
rPaMOTHOTO TOBEACHHUSI B OKpYKaloIled MPUPOAHON Cpele, MOHMMaHue HEeO0OXOAUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH U PalllOHAIHLHOTO
IPUPOONOIB30BAHNUS;

YMEHHUE pelIaTh »JIEMEHTapHble T'CHETUYECKHE 3aJauyd Ha MOHO- W JUTHOpHIHOE
CKpEIIMBaHKe, CIECTUICHHOE HACIIEOBAaHUE, COCTABIATH CXEMbl MOHOTHOPHUIHOTO CKPEIIUBAHUS
JUTSL TIpEe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBIMOIHATH J1a00paTOpHbIE U MpakTU4Yeckue paboThl, cOOMIOIaTh MpaBUia MpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OIICHMBATh W HHTEPIPETUPOBATH MHGOPMAIUI0 OHOIOTHYECKOTO
COJIepKaHUs, BKIIIOYAONIYIO0 IICEBAOHAYYHbIC 3HAHWUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHAIIbl), STUYECKHE ACTIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaTh COOCTBEHHbIC IHCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000IIas
OMOJOTHYECKYI0O HMH(POPMAIMI0 M3 HECKOJBKMX HMCTOYHHUKOB, TPaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

119.8.10. [IpenmeTHble pe3yabTaThl OCBOEHHs ydeOHoro mnpeamera «buomorus» B 11
KJIacce JI0JKHBI OTpaXaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE U POJM OMOJOTHMH B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUICKHIX U 3apyOeKHBIX YUEHBIX-ONOJIOTOB B pa3BUTHE
Oouonornu, PyHKIIMOHAITEHOW TPaMOTHOCTH YEIIOBEKA JUIsl PEIICHHsI )KU3HEHHBIX 33/1a4;

YMEHHE pACKpBIBATh COJCpKaHWE OWOJOTHYECKHX TEPMHUHOB W TOHATHH: BUJ,
HOMyNsilusl,  TeHO(OHJ,  JBOJIONMS,  JBWXKyIIME  CHIbl  ((aKTOphl)  HBOJIOLMH,
IPUCIOCOOJIEHHOCTh OPraHU3MOB, BHMJI000pa30BaHUE, SKOJIOTMYECKHe (DAKTOpPhI, IKOCUCTEMA,
IOPOAYLEHThl, KOHCYMEHTBI, pPEIYLEHTbl, LEeNu MUTaHHUsA, OSKOJOruyeckas MUpaMuia,
OuoreoneHo3, onocgepa;

YMEHHE Wu3JaraTh OWoNOTHYeCKHue Teopur (dBOJrONMOHHas Tteopuss Y. JlapBuHa,
CHHTETHYECKasi TEOPHs DBOJIONWH), 3aKOHBl M 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO CXOJCTBA
K.M. bapa, yeperoBanus Ti1aBHBIX HampasiaeHul u myrteit spomonun A.H. CeBeprioBa, yueHus o
o6uocdepe B.I. Bepnaackoro), onpeaensiTh TPaHUIIBI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHUE BIIQJIETh METOAAMU HAYYHOTO MO3HAHHS B OMOJOTMM: HAOIIOJCHNUE U OMHCAaHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJIECHUH, OpraHu3anus M MpoBeIeHHE OUOIOTHYECKOro
HKCIEPUMEHTA, BBIJBI)KEHUE THUIIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIyYEHHBIX DPE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BHIBOIBI HA OCHOBAHHUH MOJTYYCHHBIX PE3YJIbTaTOB;

YMEHHE BBIJIENATh CYIIECTBEHHBIC TPH3HAKH CTPOCHUS OHMOJIOTHYECKHX OOBEKTOB:
BUJIOB, TOIYJISIIIUI, TPOIYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTEOIIEHO30B M IKOCHCTEM,
OCOOCHHOCTH  IPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,



BHUJ1000pa30BaHMs, PUCTIOCOOJICHHOCTH OPTaHWU3MOB, JIEHCTBHSI IKOJOTHYECKUX (DaKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MMOTOKA SHEPTHH B HYKOCUCTEMAX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB M OHMOTCOXMMHUYECKHUX LHUKIOB B
ouochepe;

YMEHHUE MPUMEHSATH MOyYeHHbIC 3HAHUS ISl OOBSICHEHUS! OMOJIOTMUECKUX TPOLIECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C IENIbI0 O0ecTieueHust
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJIEH, COONIIO/IEHUs HOPM
rPaMOTHOTO TMOBEACHHUS B OKpYKamOIIed MNPUPOAHONH cpele, MOHUMaHHE HEoOXOIUMOCTU
UCIIOJIb30BaHUS JOCTUKECHHH COBpEMEHHOM ouonoruu IS paloHaIbHOrO
IPUPOONIOIB30BAHNUS;

YMEHHUE pelIaTh 3JIeMEHTapHble OMOJIOTUYECKHE 3a/1auM, COCTABIATh CXEMbI IepeHoca
BELIECTB U SHEPTUU B 3KOcUcTEMaxX (LENU MUTaHUs);

YMEHHUE BBINOIHATH JIAOOPATOPHBIE W MPAKTHYECKUE PadOThI, cOOMIOAATh MpaBuUia IpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OIICHMBAThb W HHTEPIPETUPOBATH MHGPOPMAIUIO OHOIOTHMYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHHUS M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBoM HWH(OpMAalMK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), paccMaTpuBaTh TII0OaIbHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
TIO3HIINIO;

yYMEHHE co37aBaTb COOCTBEHHbIE IIMCbMEHHBIE M YCTHBIE COOOIIEHHUs, 00001as
Ouonornyeckyro WHGPOPMAMIO W3 HECKOJIBKMX HWCTOYHHKOB, TPAMOTHO HCIOJIb30BATh
MOHSATUHHBIN anmapat OUOJIOTHH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
N HauMeHopamie KounuecTBo yacos DJIeKTPOHHbIE
(undpossbie)
n/ pasgeroBuTeM  Bcecer Kourposbn — Ilpakrmueck
o0pa3oBaTte/ibHbIE
n NPOrpaMMmel 0 bie padoTHI ue padoThI
pecypchl
BHOTOMIS KaK bu6anoreka LIOK
1 avia 2 0.5 https://m.edsoo.ru/7f41
Ve c292
JKuBnie cucTeMbl bu6anoreka LIOK
2 U UX 1 https://m.edsoo.ru/7f41
OpraHu3aIus €292
XHUMUYECKUMN bubnmnorexa LIOK
3 COCTaB U 8 1 https://m.edsoo.ru/7f41
CTPOEHUE KIETKH €292
JKuznenesteabHO bubmoreia LIOK
4 A 6 https://m.edsoo.ru/7f41
CTb KJIETKH
€292
PasmHuoxenue u but6mmorekxa [IOK
5 WHINBUIYaIbHOE 5 1 https://m.edsoo.ru/7f41
pa3BUTHE €292
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OpPTaHU3MOB
H
Tba;HeHCTBeHHOC bubnmoreka [JOK
8 15 https://m.edsoo.ru/7f41
U3MEHUYUBOCTD
€292
OpPTaHU3MOB
C
o e:;;;;:% bubnuorexa [IOK
P ' 3 https://m.edsoo.ru/7f41
OCHOBBI
€292
OMOTEXHOJIOTUU
bu6nmorexa [IOK
PesepBHOE Bpems 1 https://m.edsoo.ru/7f41
€292
OBILEE
KOJIMYECTBO
YACOBIIO 34 0 4
[TPOTPAMME
11 KJIACC
N HanmenoBan KoumnuyecTBo 4yacos JJIeKTPOHHbIE
" me pa3xejioB (uudpoBbIe)
o/ Bcecer Konrpoabn IIpakTHyeck
H TeM oOpa3oBaTesibHbIE
I ble padoThI ue padoTbl
NMPOrpaMmbl pecypcsbl
S BOMIOLHOHHa bubmuorexa [JOK
R 9 1 https://m.edsoo.ru/7f41c
s1 OMOJIOT S
cr4
B
" O;HHKI;(ETZH bu6mmoreka [IOK
© 1 pa © 9 0.5 https://m.edsoo.ru/7f41c
JKU3HU Ha
cr4
3emuie
Opranu3Msl 1 bubnuotexa [JOK
OKpY Karomiast 5 1 https://m.edsoo.ru/7f41c
cpena c74
Coo0mrecTBa 1 bu6mmoreka [IOK
9KOJIOTHIECKU 9 https://m.edsoo.ru/7f41c
€ CHCTEMBI c’/4
p - bubnmoreka [JOK
ezep o° 2 https://m.edsoo.ru/7f41c
BpeMst
P c74
OBILEE
KOJIMYECTBO
YACOBIIO 34 0 25
[MPOTPAMME
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