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HOACHUTEJBHAA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJIOTMH TEOPETHUYECKYIO OCHOBY IS
ONpeaeNeHus] MOJAXO0JI0B K (OPMUPOBAHUIO COAEpKaHUSA Y4eOHOro mpeameTa
«buoJIorus COCTaBUIIU: koHuenryanbHeie nonoxenus ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH  LI€JIeH, COJEpKaHMsl, pE3yJbTaToOB OOy4YeHUs U
TpeOOBAHMI K YPOBHIO MOJITOTOBKHU BBIITYCKHUKOB, OJIOKEHHUS 00 OOLIMX LENsIX U
NPUHIUIAX, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHErO
obmero o6OpazoBanusi B Poccuiickoit dexnepanuu, a TakKe IMOJIOKEHUS O
cnenuduke Onoioruu, e€ 3HaYeHUH B MMO3HAHUU KUBOM NMPUPOABI U 00ECTIEYCHUH
CYILIECTBOBAHMSI 4eloBeuecKoro oodmecta. CoOriiacHO Ha3BaHHBIM IOJIOKEHHSIM,
OIpe/ieNIeHbl OCHOBHBIE (DYHKIIMK TPOTPaMMBbI 110 OUOJIOTUU U €€ CTPYKTYpa.

[IporpaMmma 1o Ouosiornn Ja€T MpeACTaBIEHUE O LEIsIX, 00 oOmieit
CTpaTeruu OOYYEHHs, BOCIUTAHUS U PA3BUTHUS OOYYAIOIIUXCS CpPEICTBAMHU
yuebHOoro mnpeamera «buomorus», ompexnenser o00A3aTeNbHOE MPEIMETHOE
COJIep’KaHHWe, €ro CTPYKTypy, pacopeielieHHe Mo paszleliaM M Temaw,
PEKOMEHIyeMYIO IOCIIE0BATEIbHOCTh U3yUEHHUsl YUYEOHOro mMarepuana ¢ y4éTom
MEXMPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€M, JIOTUKH 00pa3oBaTEIbHOTO
mporiecca, BO3paCTHBIX OCOOCHHOCTEH 00yJaronuxcs.

B nporpamme mno OuONOrMM TakKe YYMTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM W TNPEAMETHBIM pe3yJibTaTam
oOyueHuss B  (OPMUPOBAHMU OCHOBHBIX BHJOB  y4eOHO-IIO3HABATEIHHOM
NEeSTENbHOCTU/YUEOHBIX JIEUCTBUIM OOYyYalOlUXCsl MO OCBOCHHUIO COJEP KAHMUS
OMOJIOTNYECKOr0 00pa30BaHMUs.

B mporpamme no 6uonoruu (10-11 kmacchl, 6a30BBI YPOBEHB) pealn30BaH
MPUHIUI MPEEMCTBEHHOCTH B HW3Y4Y€HUM OHOJIOruu, Onarojgapss 4yeMy B He
OpPOCMAaTPUBAETCA  HAMpPaBICHHOCTb HA pPa3BUTHUE 3HAHUM, CBA3AHHBIX C
(opMHUpOBaHUEM €CTECTBEHHO-HAYYHOT O MHUPOBO33pEHUS, LHEHHOCTHBIX
OpUEHTAlUN JTUYHOCTH, IKOJIOTMYECKOTO MBILUICHUS, MPEICTABIECHUN O 3JJ0POBOM
oOpa3e XU3HU U OepeXHbIM OTHOLIEHHMEM K OKpPY’KaloIeW MPUPOIHON Ccpere.
[ToaToMy Hapsny ¢ u3ydyeHueM OOLIEOMOJIOTUYECKUX TEOpPUM, a TAKXKe 3HAHHUM O
CTPOEHUU KUBBIX CUCTEM PA3HOTO PAHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIECCOB B MPOrpaMMe IO OWOJOTUHU YJEJI€HO BHUMAHHE HCIIOIb30BaHUIO
MOJIYYEHHBIX 3HAHWI B MOBCEJHEBHOW XKU3HU JJI PEUICHUS MPUKIIAIHBIX 33]1a4, B
TOM 4HCJE: MPO(UIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUN YEJIOBEKa, MEIUKO-
TeHETUYECKOT0 KOHCYJIbTUPOBAHMSI, 0O0CHOBAHMSI SKOJIOTHUECKH 11€JIECO00Pa3ZHOTO
MOBEACHUS B OKPYJKAIOLIEH MPHUPOJHOU Cpelle, aHalln3a BIUAHUSA XO3AMCTBEHHOU
NESATENBHOCTH YEJIOBEKA HA COCTOSHUE MPUPOJHBIX U MCKYCCTBEHHBIX 3KOCHCTEM.
VYcunenne BHHMaHUS K TPUKIATHOW HAMPaBICHHOCTH Y4YeOHOTO MpeaMeTa



«buonorus» NPOJUKTOBAHO HEOOXOAUMOCTBHIO OOECHEYeHUs] YCIOBHM IS
pElIeHHs] OJHON U3 aKTyalbHBIX 33/1a4 IIKOJbHOTO OMOJIOTHYECKOTr0 00pa3oBaHus,
KoTopasi  mpeamnoyiaraer  (GopMHupoBaHME Yy  OOydYarOUIUXCS  CIIOCOOHOCTH
aJanTHUPOBATbCI K M3MEHEHUSAM JAMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO
Mupa.

buonoruss Ha ypoBHe cpeAHero oOmiero o0Opa3oBaHUs 3aHUMAET Ba)KHOE
Mecto. OHa oOecrneunBaeT (OpMHUPOBaHUE Yy OOYYAIOIIMXCS MPEJCTABICHHUN O
HAyYHOM KapTUHE MHUpA, paclIvpseT U 0000IIAaeT 3HaAHUS O KUBOW Hpupoie, e€
OTJINYMTENIbHBIX IIPU3HAKAX - YPOBHEBOM OPraHM3allMM M JBOJIOLHH, CO3MAET
YCIIOBHS JIJIS: MO3HAHMS 3aKOHOB KUBOU MPHUPOBI, POPMUPOBAHUS
(YHKIIMOHATBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOTO M Oe3omacHoro obpasa
KU3HU, SKOJIOTMYECKOT0 MBIIIJIEHUS, IEHHOCTHOIO OTHOLIEHUS K KUBOM NPHUPOAE
1 YEJIOBEKY.

bonbiioe 3HaueHne OMOJIOTHSI UMEET TaKKe JJI1 pEUIeHUs] BOCITUTATENbHBIX U
pa3BUBAIOIIMX  33/Jay  CpeJHero  odmero  oOpa3oBaHMs,  COLMATIU3ALUU
oOyuatomuxcs. M3ydyenne Ouonornn oGecnedynBaeT yCaoBHs Uit (HOPMUPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX M HWH(OPMALMOHHBIX  HABBIKOB,
ACTETUYECKON KYJBTYphl, CIIOCOOCTBYET WHTErpalil OMOJOTMYECKHUX 3HAHUHM C
NPEICTaBICHUAMU U3 IPYIHX YYEOHBIX MPEAMETOB, B YaCTHOCTHU, (GUZUKHU, XUMHUU
u reorpaduu. Ha3BaHHble MONOXKEHHUS O MpeIHAa3HAYEHUH Y4YeOHOTo mpeameTa
«buonorus» cocTaBWIM OCHOBY [HJisi ONpENENeHUs MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHHMIO €r0 COJAEpXkKaHUA, IMPEACTaBICHHOIO B IMPOrpaMMe IO
OHOJIOTHH.

Ot60p comepxanusi yuyebHoro mpeamera «buosnorus» Ha 0a30BOM YpOBHE
OCYHIECTBIEH € MO3UIUH KYyJIbTYypOCOOOpPa3HOIO TOJIX0/la, B COOTBETCTBUU C
KOTOpPhIM OOy4Yaroluecs: JOJKHBI OCBOUTH 3HAHUS W YMEHHS, 3HAUMMbIC JUIS
dbopmupoBaHus O0OIIEH KyJIbTYyphl, OMNPEACISIONIME aJeKBATHOE ITOBEJICHUE
YelioBeKa B OKPY’KaroIlew NMpUpoAHON cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TPaKTUUECKo nearenbHocTH. Ocoboe MecTo B ATOM cUCTEMEe 3HaHWM
3aHUMAIOT JIEMEHTHI COJIEP’KaHUs, KOTOPBIE CIY>KaT OCHOBOW AJi (DOPMUPOBAHMUS
MIPEACTABIICHUM O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTUHE MUpa U
[HEHHOCTHBIX  OPUEHTAIUSAX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3ALMU
OMOJOrNYECKOro 00pa3oBaHUs.

CTpyKTypUpOBaHUE COJAEpX aHUs y4eOHOro marepuaia B IMpOTrpaMMe 10
OMONOTHHM OCYIIECTBICHO C Y4Y€TOM NPUOPUTETHOTO 3HAYCHHs] 3HAHUU 00
OTJIMYUTENIBHBIX OCOOEHHOCTSAX KUBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHu3allu U
HBOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHOro mpeamera «buomorus»
BBIJICJIEHBI CJIEYIOLIUE COAEpkKaTeNnbHble TUHUU: «bHuonorus kak Hayka. MeTonbl
Hay4yHOro Mo3HaHusm», «Kierka kak Ouosnornuyeckas cuctema», «OpraHusM Kak
ouonoruueckas cuctema», «CucreMa U MHOToOOpasue OpraHHYECKOro MHpay,



«IBOIOLUS KUBON NPUPOJIBI», « IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTH.

Hens u3ydenust yyeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE -
OBJaJICHUE  OOYYAIONIUMHUCS  3HAHUSIMHU O  CTPYKTYPHO-(YHKIIMOHATBHOMN
OpraHu3allid > KUBBIX CHCTEM pA3HOrO0 paHra MW MpUOOpeTeHHuEe YMEHHM
WCITOJI30BaTh OTH 3HAHUS I TPAMOTHBIX JCHCTBHUI B OTHOIICHHUH OOBEKTOB
YKUBOH TIPUPOJIBI ¥ PEIICHUS PA3TUYHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTixkeHue nenu u3ydyeHus: yueOHoro npeamera «buonorus» Ha 6a3oBom
ypOBHE 00€crneurnBaeTcsl pelIeHUEM CIIEeIYIOIUX 3a0a4:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMBI 3HAHUU O OHMOJOTMYECKUX TEOPUSX,
YUYEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUNIOTE3aX, MPAaBUIIAX, CIYKAIUX OCHOBOM
st GOPMHUPOBAHUS TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHpA, O
METOJIaX HAy4YHOTO MO3HAHUS, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX KUBBIX
CUCTEM PA3HOTO YPOBHS OPTaHM3AIMH, BHIIAOMINXCS OTKPHITHSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrue y OOydYaIOIMMXCS IMO3HABATEIbHBIX, WHTEIUICKTYyaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MpOIlECCe aHaM3a JAaHHBIX O MYyTSIX pPa3BUTHUS B
OMOJIOTUM HAyYHBIX B3TJSJ0B, WAEH M TOJIXOJIOB K HM3YYCHHIO XUBBIX CHCTEM
Pa3HOTO YPOBHS OpPTaHU3AIUY;

CTAaHOBJICHHE Yy oOydJarommxcst oO0meil KyJabTypbl, (YHKIIMOHAIBHOM
IPaMOTHOCTH, PA3BUTHE YMEHHIN OOBSICHATH U OIICHUBATH SIBIICHUS OKPY’KAIOIIETO
MUpa JKMBOW TPHUPOJBI HAa OCHOBAHMM 3HAHUW W OMbITA, MOJYYEHHBIX IPH
W3y4YeHUH OUOJIOTHH,

dbopMupoBaHrue Yy OOydYalOIIMXCAd YMEHHN WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUM B TMPAKTUYECKOW JESATEIHHOCTH YEJIOBEKa, Pa3BUTHH
COBPEMCHHBIX MEAUITMHCKUX TEXHOJIOTHUH M arpoOHOTEXHOJIOTHI;

BOCIIUTaHUE YOEXKIAEHHOCTU B BO3MOKHOCTH TMO3HAHUSI YEJIOBEKOM KUBOU
IPUPO/JIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOICHUS STUUECKUX
HOPM TP MPOBEJICHNN OMOJIOTUYECKHUX UCCIIEI0BAHNIT;

OCO3HAHME IIEHHOCTH OWOJOTUYECKUX 3HAHUW Il TOBBILIICHUS] YPOBHS
AKOJIOTUYECKOHN KYJIbTYPBI, UIsl GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUIN B IOBCEAHEBHOM KM3HU IS
OLICHKH TOCJEACTBUI CBOEH NIEATETbHOCTH MO OTHOILIEHUIO K OKpYXalollen cpee,
COOCTBEHHOMY 3J0pPOBBIO, OOOCHOBaHME U COONIOAEHUE Mep MNPOPUIAKTUKH
3a00seBaHU.

B cucreme cpennero ooOmiero oOpazoBanusi «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBJISETCA OO0SA3aTEIbHBIM YYEOHBIM TPEAMETOM, BXOMSIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HayUYHBIE TIPEIMETHI.

JI1st u3yueHnusi 6uosioruu Ha 6a30BOM YpPOBHE cpeiHero oOiero oopa3oBaHus
otBoauTcs 68 ywacoB: B 10 kmacce - 34 yaca (1 gac B Henmento), B 11 kmacce - 34
yaca (1 gac B Hezeno0).



COILEPKAHUE OBYUYEHUA 10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMH HayKamH, (puimocodueil, STUKOH, SCTETUKONW U MPABOM.
Ponb Ouonoruu B GopMupoOBaHUM COBPEMEHHON Hay4yHOUH KapTUHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTopl TO3HAHUS KUBOUW TIPUPOIbI (HAOII0ICHHE, SKCIIEPUMEHT, OMKMCAaHHUE,
u3MepeHne, KilaccuuKanus, MOACIUPOBAHUE, CTaTHCTUYECKas o0paboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

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

TaOmump! 1 cxeMbl: «MeTo bl O3HAHUS KUBOUW TPHPOIBIY.

JlaGopaTopHble M NpaKkTHYecKue padoThbl:

[Ipaktuueckass pabora Ne 1. «lcmonb3oBaHuEe pa3iIMYHBIX METOOB MpU
U3YYCHUH OMOJIOTHIECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U X OPTraHU3AIUSA.

JKusbie cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: ouosnoruu. OTindne
YKUBBIX CUCTEM OT HEOPTAHUYECKON MTPUPOIBI.

CpoiicTBa OMOCHCTEM M MX pa3HOOOpa3ue. YPOBHU OpPTaHU3aAIMU OMOCUCTEM:
MOJICKYJIAPHBIN, KJIETOUYHBIN, TKAHEBBIN, OPraHU3MEHHBIHN, OMYJISALUOHHOBUIOBOU,
HKOCUCTEMHBIN (OMOTEeOIEHOTHYECKHH ), OMOChHEpHBIN.

JdeMoHCTpanuu:

Tabmuiel u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINU
JKUBOU IIPUPOIBI».

O6opynoBanue: Moaenb Moiekyibl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB M CTPOEHHE KJICTKH.

XUMUYECKUM COCTaB KIJIETKA. XUMHYECKHE BJIEMEHTBhI: MAaKpPOAJIEMEHTHI,
MHKpPO3JIEMEHTHI. Bojia 1 MUHEpanbHbIE BELIECTBA.

OyHKIMA BOABI W MHUHEpAJbHBIX BellecTB B KieTke. llogaep:kaHue
OCMOTHUYECKOT0 OasiaHca.

benku. CoctaB u cTpoeHue O€nKOB. AMHHOKHCIIOTBI - MOHOMEpPBI OEIKOB.
He3ameHnMbie 1 3aMEHUMBIE AMUHOKHUCIIOTBI. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl O€NKOBOM MOJEKydbl (MEpBUYHASA, BTOPUYHAS, TPETUUYHAS U
YETBEPTUYHASL CTPYKTypa). XUMHUYECKHE CBoiicTBa OenkoB. buonoruueckue
(GyHKUIMU OENKOB.

depmeHTHI - bnonorndeckue katanuzatopbl. CTpoeHue pepMeHTa: akTUBHBIN
1eHTp, cyocrtpatHas crnenuduanocts. Kodepmentsl. Butamunbl. Otandus
(dbepMEHTOB OT HEOPTaHUYECKUX KaTaau3aToOpOB.



VYrneroasl:  MoOHOcaxapujbl (IJIH0K03a, prudo3a u Ae30Kkcuprbdo3a),
aucaxapunbel  (caxaposa, JIakTo3a) M IoJiMcaxapuibl  (Kpaxmall, TJIMKOTEH,
LEeJTI0I103a). buonornyeckue GyHKIHMH yIIIE€BOIOB.

Jlunuasl:  Tpurnuepubl, Goconunuasl, crepouibl. 'mapodunsHo
ruapodoOHble  cBOMCTBAa. buonormyeckne ¢GyHkuuu JaunuaoB. CpaBHEHUE
YTJIE€BOAOB, OEIKOB U JIMIKJIOB KAK UCTOYHUKOB SHEPIHH.

Hyxnennoseie xucmorel: JIHK u PHK. Hykneornner - MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JHK. Crpoenue u ¢pynxuun PHK.
Bunet PHK. AT®: ctpoenue u GyHKIHH.

[utonorus - Hayka o kieTke. Kietounas Teopus - npumMep B3aMMOJEUCTBHUS
uael u (akToB B HAYYHOM MO3HAHUU. MeTOo/1bl U3yUeHUS KICTKH.

Knerka kak mnenoctHas »xuBasg cuctemMa. OOmue NpU3HAKH KIIETOK:
3aMKHyTas HapyxHas MeMmOpaHna, moiekynsl JIHK kak remermyeckuii ammapar,
CUCTEMA CUHTE3a OellKa.

Tunbl kneTOK: d3yKapuoTHyeckas W Ipokapuoruyeckas. OcoOeHHOCTH
CTPOEHUSI MPOKAPUOTHUYECKOW KieTku. Kierounas crenka Oakrtepuit. CtpoeHwme
ADYKApUOTUYECKOW KIEeTKH. (OCHOBHBIE OTJIMYMUS PACTUTEIBHOM, >XKUBOTHOM U
IrpUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPbI KJIETOK - KJIETOYHAsl CTEHKA, MIMKOKAIMKC, UX
dbynkuuu. [Inazmarudeckas MemOpaHa, e€ cBoiicTBa u QpyHkiuu. [{urornasma u eé
opranousibl. OnHoMeMOpaHHble opraHouzabl kietku: OIIC, anmapar [Nombmxw,
nu30coMbl. [lolyaBTOHOMHBIE OpraHOMAbl KIJIETKU: MUTOXOHJIPUH, IUIACTHUBIL.
[IpoucxoxxeHne MUTOXOHJApUNA H TuiacTuA. Buabl mnactun. HememOpaHHbIe
OpraHOUJIbl KJIETKH: PHUOOCOMBI, KJIETOYHBIM IEHTP, LEHTPUOIH, PECHUYKH,
KI'yTUKU. QYHKIMHA OPraHOUI0B KJIEeTKU. BrirroueHus.

Snpo - perynsTopHbiil neHTp KieTku. CTpoeHue sijpa: saepHas 000JIouKa,
KapHOILIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHncTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Junarpammel:  «PacnipenesieHue XMuMHUYECKUX DJIEMEHTOB B HE)KUBOU
npupoze», «PacrpeneneHne XuMAIECKUX 3JIEMEHTOB B )KUBOU IPUPOAEY.

Tabmuupel u cxemsl: «llepuognueckas TabnauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHne MOJIeKyJIbl BOIbD», «brnocuHTes 0enkay», « CTpoeHrne MOJIEKYJIbI OeIKay,
«Ctpoenue pepmentarn, «Hyknennossie kuciotel. JJHK», «Ctpoenne monekymb
AT®», «CTpoeHHE 3YKApPUOTHYECKON KIETKH», «CTpOeHHE MKUBOTHOM KIIETKHY,
«CTpoeHne pacTUTENbHONW KIETKN», «CTpOoeHHE NPOKAPUOTHYECKON KIETKN»,
«CTtpoeHue siqipa KICTKN», « Y TIeBOAbDY, «JIUmuab».



O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJiS IPOBEACHUS
HAOJIIOICHUM, W3MEpEHUM, SKCIEPUMEHTOB, MHKpPOIpEnapaTbl pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHAIbHBIX KJIETOK.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopnas pabora Ne 1. «M3yueHuwe KaTaJIUTUUYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpPE aMuIa3bl UM KaTalasbl)y.

JlabopatopHas pabora Ne 2. «M3yueHue CTpO€HUs KJIETOK pPAaCTEHHI,
KUBOTHBIX M OaKTepWi IMOJ MHUKPOCKOTIOM Ha TOTOBBIX MHKpOIpENaparax h HX
OIHCAHMEN.

Tema 4. ’KusHeaesiTeIbHOCTb KJIETKH.

OOMeH BemecTB, WM MEeTa00In3M. ACCUMUIIAIMS (TUTACTUYECKU OOMEH) H
JUCCUMWISIIUS  (SHEPreTUYeCKUuii OOMEH) - JBE€ CTOPOHBI €IMHOrO IIpoliecca
MeTabonu3ma. Pojib 3aKOHOB COXpaHEHHWs] BEUIECTB W HSHEPrUM B MOHUMAHHUH
MeTaboau3ma.

Tunsl oOMeHa BewecTB: aBTOTPOPHBINA U reTepoTpodHbiid. Ponb ¢pepmeHTOoB
B OOMEHE BEIIECTB U MPEBPALIEHUU SJHEPTUU B KIIETKE.

®otocunte3. CperoBas u TemHOBass (a3pl  (orocuHTeza. Peakuuun
dborocunTe3a. DPdeKkTUBHOCTL (PoTOCHHTE3a. 3HaUCHHE (DOTOCHHTE3a IS KU3HH
Ha 3emsie. BnusHue ycnoBuil cpenpl Ha (GOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHU.

XeMocuHTe3. XeMOCUHTE3UPYIoIIe OakTepuu. 3HAaUCHUE XEMOCUHTE3a s
YKW3HU Ha 3eMJI€.

OHepreTnueckuii oOMeH B kJeTke. PaciiernieHue BelecTB, BBIJACICHHE U
aKKyMYJIMPOBAHHUE SHEPTUH B KJIETKE. DTallbl 3HEpreTuyeckoro ooMena. ['nukomnus.
bpoxxenre u ero Buabl. KucClIOpogHOE OKHCIIEHHE, WM KJIETOYHOE JbIXaHHE.
OxucnutenbHoe GochopmirpoBanue. IPGHEeKTUBHOCTh IHEPTreTUUECKOro 0OMeHa.

Peakiuu wmartpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauusi reHetmyeckoil uHGoOpMalnMu B KieTKe. ['€HEeTHYecKud KOJ MU €ro
cBoiicTtBa. Tpanckpumnmus - matpuunblii cuHTe3 PHK. Tpancnsuus - GuocuHTe3
Ooenka. Otanbl TpaHcuauuu. KonupoBanue amuHoOkuciaor. Ponbp pubocoMm B
OounocuHTe3e Oenka.

Hexnerounsle hopMmbl xu3HU - BUpychl. MicTopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTH CTPOEHUSI M SKM3HEHHOTO IHMKJIa BHUPYCOB.
bakrepuodaru. bone3nu pacTeHuil, KUBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIC
BUpycamu. Bupyc ummynozaedpunura yenoeka (B1Y) - Bozoyaurens CITN da.
OOpaTtHast ~ TpaHCKpuILMs, peBepraza W  uHTerpaza. IIpodunaktuka
pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUIA.

JemoHCcTpanum:

[Toptpersr: H. K. Konsuos, . Y. MBanosckui, K. A. Tumupszes.



Tabmunel u cxembl: «Tunbel nutanus», «Metabonuzmy», «MUTOXOHIPHUY,
«HepreTudeckuii ooOMeny», «Xioporact»y, «®otocunrtedy, «Ctpoenue JIHK»,
«CtpoeHue u GyHKUHOHUPOBaHUE reHa», «CuHTe3 Oenkay, «l eHeTHYecKuil Koy,
«Bupyce», «bakrepuodarn», «Crtpoenue u xu3HeHHbd 1uka Bupyca CIIN/a,
0aktepuodaray, «Permmukarus [JTHK».

O6opynoBanue: Moaenu-anmukanuu «Yasoenue JHK u Tpanckpumimsy,
«buocunres 6enkay, « CTpoeHue KIEeTKu», Mojielb cTpykTypsl JJHK.

Tema S. PazMHOKeHHe M1 HHAMBHAYAJIbLHOE Pa3BUTHE OPraHU3MOB.

Knerounslii muKki, WM JKU3HCHHBIM UK KiIeTKU. MHTepdasza m MuTO3.
[Ipoueccol, mporekatroniue B uHTepdasze. Perumkanus - peakuuds MaTpUYHOTO
cunte3a JIHK. Crpoenne xpomocoM. XpOMOCOMHBIA HaOOp - KapuUOTHIIL.
JunnonaHeli W TAalIOWJHBIA  XpPOMOCOMHBIE  HaOOphel.  XpOMATHBIL.
[{uToslOrMYecCKne OCHOBBI PAa3MHOXKEHHS W  HHAUBUAYAJIBHOTO  Pa3BUTHSA
OpPraHNU3MOB.

Jenenue knetku - muto3. Craguu muto3a. [Ipoueccsl, nmpoucxonsiue Ha
pPa3HbIX CTAAUAX MUTO3a. BHOJIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubenb KIETKH - aroITo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrojioe U mojioBoe. Buasl 6ecrniosnoro
Pa3MHOXKEHUA: JIEJICHUE HA/IBOE, IOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX,
CHOpo0oOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. McKycCcTBEHHOE KIIOHHMPOBAaHUE
OpraHW3MOB, €r0 3HAYEHUE ISl CEIEKIIMH.

[TonoBoe pazMHOKEHHUE, €T0 OTINYHS OT OECTIOJIOTO.

Meito3. Cragumn meiiosa. I[Ipoueccel, mpoucxoasuMe Ha CTaausx Menosa.
[loBenenne xpomocoM B Mmeno3e. Kpoccunrosep. buonormyeckuii cmbicl |
3HAYEHHUE MEeNo03a.

['ameTorenes - mpoiecc 00pa3oBaHUS TMOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBbie >xene3bl: CEeMEHHUKHA U sSMYHUKU. OOpa3oBaHHWE M Pa3BUTHE IMOJOBBIX
KJIETOK - rameTr (CrlepMaro3ouj], SHUIIeKIeTKa) - CHepMaTOreHe3 U OBOTEHE3.
OcoOEHHOCTH CTpOEHUsl SHUEKIETOK MW crnepMaro3ouaoB. OIUI0I0TBOPEHHE.
ITaprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOT€HE3). OMOpPHOHAIBHOE pPa3BUTHE
(aMOpuorenes). Drtanbl 3MOPUOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOsieHue, racTpyisuus, opraHoreHes. [loctamOpuoHanbHOE pa3zBuTHE. THIIBI
MOCTAMOPUOHANIBHOTO Pa3BUTHUS: TpsIMOE, HempsMoe (JIMUMHOYHOE). BrusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct m pasBurue pacreHuid. OHTOreHe3 LBETKOBOIO PACTEHMS: CTPOEHHUE
CEMEHH, CTAINH PA3BUTHSI.

JdemoHncTpanum:



Tabmuupl u cxembl: «@POpMbI Pa3MHOKEHHUS OpPraHU3MOBY», «JIBolHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHUN», «BeretaTuBHOE pa3MHOKEHUE
pactenuity, «Jlenmenne kietku Oaktepuil», «CTpPOCHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocombl», «Kietounsii nukin», «Pemmukamus JHK», «Mwutosy,
«Menos», «lIpsmoe n HenpsaAmoe paszBuTHe», «['aMeToreHes y MIIEKONUTAOMMNX U
4enoBeKa», «OCHOBHBIE CTaJINA OHTOT€HE3 .

ObopynoBanue: MHKPOCKOM, MUKponpenapartsl «CrepMaTo30uabl
MJICKOTIUTAIOLIETOY, «SHIeKIeTKka MiekonuTarmero», «Kapuokunes B kieTkax
KOpEIIKa JIyKa», MarHUuTHas MOJEb-alIuuKanusa «Jlenenue KiIeTku», MOJEIb
JIHK, Mmozaenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M NpaKTHYecKUe padoThI:

Jlaboparopnass pabora Ne 3. «HabGmrogeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOMpPENapaTaxy.

JlabopatopHast pabota Ne 4. «M3yueHue CTpOEHHUS IOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENApaTaxj».

Tema 6. HacjieicTBEeHHOCTh U N3MEHYUBOCTH OPraHNU3MOB.

IIpenmer u 3aaun revetuku. Mictopus pasButus reHeTUKu. Poiib uronornu
U HMOPHOJIOTUU B CTAHOBJIEHWW TEHETHUKU. BKIag pOCCHUUCKHX U 3apyOeKHBIX
y4€HBIX B pPa3BUTHE TE€HETUKU. METOabl TEHETUKH (TUOPHUIOIOTHYECKUH,
HUTOI€HETUYECKUH, MOJIEKYJSIpHO-TeHeTUYeCcKui). (OCHOBHbIE T'€HETUYECKHUE
NOHATH. [ 'eHeTHnUecKass CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPEIIMBAaHMM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, YCTaHOBJIEHHBIE I'. Menaenem.
MonorubpuHoe CKpelMBaHue. 3aKOoH €JAUHO-00pa3usi THOpPUJIOB TEPBOTO
nokoseHud. [IpaBuno 1oMHUHUPOBaHUA. 3aKOH PACILIEIUICHUS MTPU3HAKOB. ['nmoresa
YuCTOTHI raMeT. [1oiHOE ¥ HEeMOMHOE TOMUHUPOBAHUE.

JquruOpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCUMOTO  Haclie[JOBaHUs
npu3HakoB.  l[uToreHeTnyeckue  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUS.
Ananu3upyrolee ckpemuBanue. Mcrnonap30BaHne aHATM3UPYIOIETO CKPENMBaHUS
JUTSI OTIPECIIEHHsI TEHOTHIIA OCOOM.

CueruieHHOEe  HaclienoBaHue mnpu3HakoB. Pabora T. Moprana 1o
CLUECIUICHHOMY HACJEJOBAaHUIO Te€HOB. HapyleHne cuemieHus reHOB B Pe3yJibTaTe
KPOCCHHI'OBEpA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTH. [ €eHETHUECKUE KapThI.

I'enetuka nosa. XpoMOCOMHOE ONpPEAEIEHUE MOoJa. AYyTOCOMBI U IOJOBBIE
XpOMOCOMBI. ['OMOramMeTHble W TeTeporaMeTHble opraHu3Mbl. HacienoBaHue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BUABI N3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcHeACTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOIU(PUKAMMOHHON U3MEHYMBOCTH. BapuanmoHHBINA psii ¥ BapHAIIMOHHAS KPUBasl.



Hopma peakuuun npusHaka. KoauyecTBeHHbIE M KAaYECTBEHHBIE MPHU3HAKU U UX
HopMa peakiuu. CBolicTBa MOANGMUKAITMOHHONW U3MEHYHNBOCTH.

HacnencrBenHas, WM TEeHOTUNHMYECKAs, W3MEHUYMBOCTh. KomOuHaTHBHAas
U3MEHYMBOCTh. Melo3 W TOoJIOBOM mpouecc - OCHOBA KOMOMHATUBHOM
W3MEHYUBOCTU. MyTanmoHHas u3MeH4uBOCTh. Kitlaccudukanus MyTaluii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUUYUHBI MyTalluii. MyTareHHbie (HaKkTOpBHI.
3aKOH rOMOJIOTHYECKHUX PAIOB B HacieIcTBeHHON n3MeHunBoctu H. M. BaBuiiosa.

BresanepHast HacneACTBEHHOCTh U U3MEHYNUBOCT.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKHU
YyeJI0oBeKa: TeHeaJOrHYeCKHi, OJIM3HEIOBEIN, IIMTONCHETHYECKUH, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemeHHOE OIIPEAEIICHUE TE€HOTHUIIA:
MOJIHOTEHOMHOE CEKBEHWPOBAHUE, TEHOTHUIUPOBAHUE, B TOM YHCIIE C MMOMOUIBIO
[M[]P-ananu3a. HacnencrBeHHble 3a0o0JieBaHUs 4YEJIOBEKa: TEHHbIE OO0JIE3HH,
00JIe3HH C HACJIEJICTBEHHOM MpPepacioioKeHHOCTbIO, XPOMOCOMHbBIE OOJIE3HH.
ComaTnueckue W TeHepaTuBHble MyTauuu. CTBOJIOBbIE KIETKHU. [IpuHIUIIBI
3I0pOBOTO 00pa3a *U3HU, TUATHOCTUKH, TPOPUIAKTUKU U JICUCHUS] TEHETUUECKUX
0osne3Held. MeauKo-reHETUYeCKOe KOHCYJIbTHUPOBAHHUE. 3HAUYEHHE MEIUIIMHCKOM
TE€HETUKU B MPEJOTBPAICHUU U JIEYEHUY T€HETUUECKUX 3a00JIeBaHUM YeIoBeKa.

JlemoHncTpanum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ge @pus, C. C. Uerepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

TaOauIBI U CXEMBL: «MoHOTrHOpHUIHOE CKPEITMBAHUE U €0
LHUTOr€HETUYECKAas: OCHOBa», «3aKOH pAaCLICIUICHHS W €ro UUTOre€HeTHYecKas
OCHOBa»,  «3aKOH  4YHUCTOTHI  Tamer», «JluruOpuaHoe  CKpeniuBaHue,
«llutonornyeckue  OCHOBBI  JUTMOPUIIHOTO  CKpemuBaHus»,  «Meios3y,
«B3auMopeicTBrEe  aJuIeNbHBIX TE€HOB», «l'€HeTHMYecKkne KapTbl PpaCTECHHI,
KUBOTHBIX M 4YeJOBEKa», «l'€HeTHKa Mona», «3aKOHOMEPHOCTH HAacCleI0BaHUs,
CUCIUICHHOTO C TOoJIOM», «KapuoTuIlbl 4YemoBeKa W KUBOTHBIX», «Buubl
U3MeHYuBOCTHY, «MoaudukanuoHHas W3MEHYUBOCTHY, «HacnenoBanue pesyc-
bakTopay, «I'eHeTHKa rpynn KpoBu», « MyTallMOHHAsI U3MEHYUBOCTD.

O6opynoBanue: Mojenu-anmIuKanmun «MOHOTHOPUIHOE CKpPEIUBAHUE,
«Hemonmnoe pomunHmMpoBaHue», «Jurnbpumnoe ckpemuBanue», «llepexpéct
XpOMOCOM», MHKPOCKON U MHKporpenapar «Jlpo3zodpuna» (HOpMma, MyTaIuu
(bOopMBI KPBUTILEB M OKPACKH TeJa), repbapuit «I opox MOCeBHOM.

JlaGopaTopHble U NPpaKTHYEeCKHE PadOThI:

Jlabopatopnas pabota Ne 5. «/3ydyeHue pe3yiabTaTOB MOHOTHOPUAHOTO W
JUTHOPUIHOTO CKPEIIUBaHUs Y IPO30(HIIbI HAa TOTOBBIX MUKPOIIPETapaTax.

Jlabopatopnas pabora Ne 6. «M3ydyenne MoanpUKaIIMOHHON W3MEHUHUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsA/Ia U BAPUAMOHHON KPUBOWD.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30(puibl Ha TOTOBBIX



MUKPOIIPENapaTaxy.

[Tpaktnueckass pabora Ne 2. «CocraBieHHe M aHalu3 POAOCIOBHBIX
YEJIOBEKay.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI 0MOTEXHOJIOTUH.

Cenexuysi Kak Hayka M IpoLecC. 3apOXKICHUE CEJIIEKIUU U JTOMECTHUKALUS.
VYuenue H. . BaBunoBa o ieHTpax NpOUCXOKIACHUS U MHOT000pa3ust KyJIbTYPHBIX
pacteHuil. LIeHTpbl TNPOUCXOXKIEHHUS JOMAIIHUX KUBOTHBIX. CopT, mopona,
HITaMM.

CoBpeMeHHbIE METO/Ibl CeNeKIMU. MacCoBBIM U MHAMBUIYAJIbHBINA OTOOPHI B
CEJIEKIMM PACcTEHWH M KUBOTHBIX. OIllEHKa 5JKCTepbepa. bIM3KOpOICTBEHHOE
ckpemyBaHue - HHOpuAMHr. Yucrtas nuHusA. CKpenMBaHUE YHUCTHIX JIMHHM.
['ereposuc, unu rubpunHas cuia. HepoacTBeHHOE CKpellMBaHUE - ayTOPHJIMHT.
Otnanéunas rubpuanzanus 1 e€ ycnexu. MickyccTBeHHbIN MyTareHes u Mnoxy4eHue
IIOJIMIUIOUIOB. JIOCTHKEHUS CEJIEKIIMN PACTEHNUI, )KUBOTHBIX U MUKPOOPTaHU3MOB.

bHOTEXHONIOTHs Kak OTpacib NPOU3BOACTBA. ['€HHAs WH)KEHepHs. OTallbl
co3nanuss pexomOuHantHo JIHK wu Ttpancrenneix opranuzmoB. KietouHnas
nHxeHepus. Kilerounsle KynbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHne BBICOKONPOAYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

DKoJloruyeckrue U ATMdeckue  mnpobiembl. MO  —  reHeTuyecku
MOJAU(PUIUPOBAHHBIE OPTaHU3MBI.
JleMOHCTpanuu:

IToptpersr: H. M. BaBuios, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBaHOB.

Tabmumelr 1 cxeMmbl: kKapra «lIeHTphl MPOMCXOXKIACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHui», «[lopoasl JOMalIHUX KXUBOTHBIX», «CopTa KyJbTYpPHBIX
pacrenmity, «Otnanéanas rudpuanszanus», «Padotel akagemuka M. @. MiBaHoBay,
«lomummongust», «OOBEKTHl OuOTEXHOJOTHNY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpyHpoBaHUE U MIEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJIOB U KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX

COpPTOB pacTeHuit, repoapuit « CenbCKOX03SICTBEHHBIE PACTEHUS.
JlaGopaTopHble M NpakTHYecKue padoThbl:

Okckypcuss «OCHOBHBIE METOABI U JOCTHUKEHUS CEJIEKUMU PACTEHUN H
YKUBOTHBIX (Ha CEJIEKLIHOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATETIbHBIM ~ y4acTOK, B  TEIUIMYHOE XO3SUCTBO, JIAOOpPATOPHUIO
arpOyHHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KUIACC

Tema 1. DBOJIOIIMOHHAA OMOJIOTHUSA.
[IpennochIku BO3HUKHOBEHHUS DBOJIOIMOHHOW TEOPHUU. DBOJFOIMOHHAS



Teopust U €€ MecTo B OMOJIOTMHU. BiusiHuEe HBONIOIMOHHONW TEOPUHM HA pPa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CunerenbsctBa 3BOMIONMU. [Taneonronornueckue: MOCJIEI0BATEIBHOCTD
NOSIBJICHUS BHUJAOB B MAJ€OHTOJOTUYECKOM JIETOMHUCH, NEepexoAHble (OPMBI.
buoreorpadguyeckue: cxocTBO U pazinuue GayH u Gjaop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOACTBA W PA3NUYUL SMOPHOHOB PpA3HBIX BHUJOB
N03BOHOYHBIX. (CpaBHHUTEIbHO-AaHATOMHYECKHE: TOMOJIOTUYHBIE, aHAJIOTHYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX IyTeH y Bcex
OpraHU3MOB.

OpomonmonHas teopuss Y. JlapBuna. IIpeAanochUIKM BO3HUKHOBEHUS
napBUHU3MA. JIBMXKyIMe CWJIBI 3BOJIOINUM BUAOB MO JlapBuHy (HM30BITOUYHOE
Pa3MHOKEHUE TIPU OTPAaHUYEHHOCTU PECYPCOB, HEONpPEAEIEHHAs M3MEHUYUBOCTD,
O0opb0a 3a CyIlecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas reopus 3Boouu (CTD) u €€ OCHOBHBIE MOJ0KEHHUS.

Muxkpossosorus. [lomynsuus kak eAMHUIA BUAA U SBOIIOLUH.

JBroxymue cuibl ((hakTopbl) 3BOJIOUMK BHJIOB B MpUpoje. MyTallMOHHBIN
npouecc M KOMOMHATHUBHAS W3MEHYMBOCTH. [lomyisiiMOHHBIE BOJHBI U Apend
reHOB. M30s1us 1 MUTpanus.

EctecTBennbiit  otbop - HampaBmsitonui  (aktop sBomonuud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0neHHOCTh OpraHU3MOB KakK pe3yibTaT 3Bojtouuu. I[Ipumepsr
MPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMoph03bl U HIUO-aTANTAIHH.

Bun wu BumooOpazoBanue. Kputepunm Buma. OcHOBHble  (HOPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrHIecKoe.

Maxkpossosorusi. Dopmbl 3BOTIOLUN: ¢buneTnyeckas, AMBEPreHTHas,
KOHBEpIreHTHas, napasuienbHas. HeoOpatumMocTs 3BOMIONUN.

[IpoucxoxneHne OT HecleUHAIM3UPOBAHHBIX NpenkoB. IIporpeccupyromas
crenuanu3anus. AJanTuBHas paguaus.

JlemoHncTpanum:

[Toptpetsr: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkensb, . Mromep, A. H. CeBepiios.

Tabauup! u cxemsl: «Pa3BuTue opraHnyecKoro Mupa Ha 3emiiey, «3apoIbIln
NO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmsl  OopbObI  3a
cymectBoBanue», «EcrectBeHHbi 0TOOpP», «MHOrooOpasue COpPTOB pPaCTCHUID,
«MHoroo6pasue  mopojl  KUBOTHbIX»,  «[lomymamum»,  «MyTalonHas
U3MEHUYUBOCTE», «Apomopdossl», «Wmmoamanranmm», «OOmWas aereHepaunusy,
«/IBmwxymue cunbl sBomouun», «Kapra-cxema wapupyra mnytemectBusi Y.
HapBuna», «bopnba 3a cymiectBoBaHuey», «lIprucnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpadpuueckoe BUI000pa30BaHUE», « IKOJIOTHUECKOE BUI000PAa30BAHUE.



O6opynoBaHue: KOJUJICKIMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMU OKPACKH,
HAa0Op MIIOAOB W CeMsiH, KoJeKuusi «[Ipumepsl 3alUTHBIX MPUCTIOCOOJIEHUN Y
KUBOTHBIX», MOJelb «OCHOBHbIE HaIpaBICHUS 3BOJIIOIUN», O00bEMHAS MOJIETh
«CTpoeHHE TOIOBHOIO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuueckas kapra wmupa, koymekuus «Dopmbl COXpaHHOCTH
WCKOINIA€MbIX KHBOTHBIX W pacTeHWi», Moaenb anmukanusa «llepekpect
XpPOMOCOMY, BIIQXKHBIE NpenapaTsl «Pa3zButue HaceKOMOro», «Pa3BUTHe JIATYIIKNY,
Mukponpenapar «Jlpo3odpunay (HopMma, mytanuu (HOPMBI KPBUIBEB M OKPACKH
Tena).

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

Jlabopatopnas pabdota Ne 1. «CpaBHeHue BUIOB MO MOPGHOIOTHIECKOMY
KPUTEPHUIOY.

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma u
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HHM HA 3emuie.

JloHay4dHbBIE TIPEACTABIECHUA O 3apOKICHHM XW3HU. HaydHble rUmoressl
BO3HMKHOBEHUSl >KM3HM Ha 3emiie: a0MOreHe3 M MaHCIepMus. XUMUYecKas
ABOMIIOIMUS. AOHOIEHHBIM CHHTE3 OpPraHUYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
OKCHEpUMEHTAIbHOE MOJATBEPKACHIE XUMUYECKON 3BOOIMKY. HavanbHble sTansl
ounonornyeckoi sBomtonuu. ['mnoresa PHK-mupa. @opmupoBanne mMemMOpaHHBIX
CTPYKTYP W BO3HHMKHOBEHHE IPOTOKIETKH. [lepBble KIETKM M KX 3BOJIOLMSL.
®opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxeil. Apxeickas u
nporepo3oiickas dpel. [lameosoiickas 3pa W €€ TepUOAbl: KEeMOPUHCKUH,
OPJAOBUKCKHM, CHITYPUNCKHN, JEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUN, MEJIIOBOM.

Kalino3oiickas 3pa u €€ nepuosl: MAJIEOTE€HOBBIN, HEOTE€HOBBIM,
AHTPONIOTE€HOBBIM.

XapakTepucTuKa KiIuMaTa U IeoJIOTMYECKMX MnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMM PACTUTEIBHOIO W JKUBOTHOTO MHpa. ApomMop(}o3bl y pacTeHuid Hu
KUBOTHBIX. [l0osiBIIEHME, pacBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOTO MHpa Kak OTpaxkeHue »3Boyronnud. (OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIOLHMS YeoBeKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXOXKJICHUN 4eJloBeKa. MeTonpl H3ydeHHs aHTpororese3a. CxolcTtsa u
pa3inuus YeI0BeKa U )KMBOTHBIX. CUCTEMAaTHYECKOE MOJI0KEHHUE YEJIOBEKA.

JBuxyme  cuibl (hakTOphI) AHTPOIIOreHE3a. Hacnencreennas
W3MEHYUBOCTb W €CTECTBEHHBIH o0TOOp. OOIEeCTBEHHBI 00pa3 KHU3HHU,
W3TOTOBJIEHUE OPYIUN TPyJAQ, MBILLJIEHUE, PEYb.

OCHOBHbBIE CTaIMM W BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, HeaoBek



yMenbld, YenoBek NpAMOXOdIud, YemoBek HeaHAEpTaIbCKuM, YemoBek
pazymHblii. Haxoakum HCKONMAaeMbIX OCTaTKOB, BpeMsl CYILECTBOBaHMs, 00JIaCTh
pacnpocTpaHeHusi, 00bEM TOJOBHOTO MO3Ta, 00pa3 KU3HH, OPY 1.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIIIE PACHL: EBPOIICONTHAS
(eBpazwuiickas), HErpo-aBCTpalionjHas (PKBATOpHAIbHAS), MOHTOJIOUIHAS
(a3uarcko-amepukaHckas).  YepTel  OpHUCHIOCOOJEHHOCTH  MpeJCTaBUTENCH

YEJIOBEYECKUX pac K YCJIOBHUSM CYIIECTBOBAaHMs. EIMHCTBO YENOBEYECKHX pac.
Kpuruka pacusma.

JlemoHncTpanum:

IToptpersr: ®@. Penn, JI. Ilacrep, A. N. Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmumel 1 cxembl: «Bo3aukHoBeHme CoONMHEUHON CHCTEMbBI», «Pa3Buthe
opraHuyeckoro wmupa», «PactutenbHas kietka», <« KUBOTHas  KIETKay,
«IIpokapuornueckas kineTka», «CoBpeMeHHas CHCTEMa OPraHUYEeCKOTO MHUpPay,
«CpaBHEHHE aHATOMHMYECKMX YEepT CTPOCHHUS YEJIOBEKAa M YEeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAJICOHTOJOTHYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEeKa», «/lpeBHelnmme moam», «/IpeBHue moam», «llepsbie
COBPEMEHHBIE JTI0/IN», «HeT0BEYECKHUE paChI».

O6opynoBanue:  Mysspku «[Ipourcxoxknenue yenoBekay (0r0CTbI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHAEPTaNblla, KPOMAaHbOHIA), CJIENKH WIH
U300paKEHUST KaMEHHBIX OpYAMN MEepBOOBITHOTO 4YesoBeKa (KaMHHU-YOMIEPHI,
pyOmta, ckpeOia), TreoXpoHOJOrhyYeckass TaOiuia, KoJuleKmus  «Dopmbl
COXPAHHOCTU UCKOTIAEMbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[IpakTuueckast padora Ne 1. «M3ydyeHue HCKOMaeMbIX OCTAaTKOB PACTEHUU U
YKABOTHBIX B KOJJIEKIUSAX).

OKCKypcHsl «IBOJIOLKSA OPraHMYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-
HAy4YHbIN WK KpaeBeIUECKU My3eil).

Tema 3. Opranu3Mbl 4 OKpYy:KaIas cpeaa.

DKOJIOrus KaKk HayKa. 3aJa4yd U pa3feibl IKOJIOTUHA. METOABI 3KOJIOTHYECKUX
WCCIENOBAHAN. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsI OPraHU3MOB: BOJIHAsl, HAa3€MHO-BO3JAYyIIHAs, MOYBEHHAas,
BHYTPUOPTaHU3MEHHASI.

Okonoruyeckue (aktopel. Krnaccudukanus 53Ko0jI0rHueckux (aKTOpoOB:
abnotnyeckue, OWOTHYECKME W AHTPOIOTeHHBIC. JIeWCTBHE HKOJIOTHYECKUX
(haKTOpOB Ha OPraHU3MBI.

AOGuoTtndeckue (HakTophl: CBET, TeMIlepaTypa, BIaxHOCTh. dDoTonepuoansm.
[IpucnocoOnennsi  OpraHU3MOB K JICUCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buosiornueckue puTmsl.



buornyeckue (bakTopBhI. Buner OMOTUYECKUX B3aMMOJICCTBUM:
KOHKYPEHIUS, XUITHUYECTBO, CUMOMO03 U ero ¢opmel. [lapasutusm, koomnepamus,
MyTyajqu3M, KOMMEHCAIM3M (KBapTHPAHCTBO, HaXJIEOHMYECTBO). AMEHCAIN3M,
HeUTpaiu3M. 3HA4YeHHE OMOTHYECKMX B3aUMOJICUCTBUM Uil CYIIECTBOBAHUS
OpPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU monyjsauud. (OCHOBHBIE TMOKa3aTeau
NOMYJISIUMN: YHUCJIEHHOCTh, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMyuka 4uCI€HHOCTH MOMYJISIIUN U €€ perysuus.

JleMoHCcTpanum:

[Toptpetsi: A. 'ymOGonbar, K. @. Pynbe, O. 'exkelns.

Tabnuupsr u cxembl: kapta «lIpuponusie 30ub1 3emiun», «Cpeapl odUTaHUs
OpraHusMoBy», «@oronepuoausm», «llomymanum», «3aKOHOMEPHOCTH pocTa
YHCJIEHHOCTHU NOMYJISIMK UHDY30pun-Ty penbkny», «[lumessie nenm».

JlabopaTtopHble U NpaKkTHYecKHe PadoThI:

JlabopaTtophnas paborta Ne 3. «Mopdomornyeckue 0cCOOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOHUTaHHS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB
KOJIEYyCa».

[Ipaktuueckast padota Ne 2. «[loacu€T MIOTHOCTH MOMYJISIUNA Pa3HbIX BUIOB
pacTeHUI.

Tema 4. CooO1mecTBa 1 IKOJIOrHYECKHE CHCTEMBI.

CooO1miecTBO Opranu3MoB - OuoneHo3. CTpyKTypel OHOIIEHO3a: BUIOBas,
NPOCTPAaHCTBEHHasA, Tpoduueckas (numesBas). Bunabl-nomunantel. CBsizu B
OHoILIEHO3E.

Okonoruyeckue cucrembl (dkocucteMsbl). [loHsatue 00 »sKocucTeMe U
ouoreorieHosze. DyHKIMOHATbHBIE KOMIIOHEHTBI 9KOCUCTEMBI: MPOAYLICHTBHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEIIEeCTB U MOTOK 3HEPTUU B IKOCHCTEME.
Tpoduueckue (nuieBbie) ypoBHU 3K0ocucTeMbI. [TumeBbie nienu u ceth. OCHOBHbIE
MOKa3aTejd HKOCUCTEMBI: OuomMacca, NPOAYKIUSA. ODKOJOTMYECKHE IMHUPAMUIBI:

MPOIYKLUHU, YUCIIEHHOCTH, OnomMacchl. CBOMCTBA SKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALINS, pa3BUTHE. CyKIECCHUs.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOWHOIO
WJIM [IUPOKOJIMCTBEHHOIO JIECA.

AHTpPONOr€HHBbIE  DKOCUCTEMBI.  ATPO’KOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe u X03siICTBEHHOE 3HAYEHHUE arPO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpaszue kak @akTop yCTOMYMBOCTH »dKocucTeM. CoxpaHeHHE
OMOJIOTHYECKOTO pazHooOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o 6mochepe. ['panuiier, coctaB u CTpyKTypa
ouocheprr. KuBoe BemectBo u ero QyHkiuu. OcobeHHOCTH Onocdepsl Kak



rJ1I00aJIbHOM 3KOCUCTEMBI. Jl[MHaAMUYeckoe paBHOBecHME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BemeCcTB U OMOr€OXMMHUYECKUE LIUKIIBI 3JIEMEHTOB (yIiepo/a,
a3oTa). 30HaJIbHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouochepe 3emin. AHTPONOTEHHbIE U3MEHEHUs B Ouocdepe.
['11oGanbpHbIE YKOJTOTHYECKUE TTPOOIEMBI.

CocyiiecTBoBaHUE MIPUPOABI 51 YEJIOBEUECTBA. Coxpanenue
Onopa3zHooOpa3usi KaKk OCHOBa yCTOMUMBOCTU Omocdepsl. OCHOBa palmOHAIBHOTO
yOpaBl€HUs TPUPOJHBIMU pecypcaMM U HX HCHOJIb30BaHue. JlocTkeHus
OMOJIOTHMHU U OXpaHa MPUPO/IbI.

JdeMoHCTpanuu:

IToptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuier u cxemsl: «llumessie nenn», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponmubie cooOmiectBay, «llemn mnwTanmsy, «IKONIOTHYECKAs MHPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro Jeca», «buoneHo3 BomoéMa», «ArpoueHosd», «IIpumepHbie
AHTPOIIOIE€HHBIE  BO3JCUCTBUS HAa IPUPOAY», «BaxkHEeHIIne HUCTOYHUKHU
3arpsi3HEHUs BO3[yXa W TPYHTOBBIX Boa», «llouBa - BakHeWllas cOCTaBISIOIIAsS
ouochepr», «DakTopbl aerpaganuu 1nousy», «llapHukoBbiil 3gdekt», «DakTopsl
PaIOaKTUBHOTO 3arpsisHeHus Ouocdepb», «OOmas cTpykrypa Ouochepb,
«PacnpocTpanenue Ku3HHM B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yrieponaa B Ouochepe», «KpyroBopor azota B mpupoe».

O6GopynoBanue: Mojiefb-anmuinukanus «TUnudHble OMOIICHO3bI», Tepbapuii
«PactutenbHbie coobuiecTBay, Komiekiuu «buoienos», «Bpeaurenu BakHEHIITNX
CEJILCKOXO3SIMCTBEHHBIX KYJIbTYP», FepOapuul U KOJUICKIIMU PACTEHUHN U )KUBOTHBIX,
MPUHAJIEKAIINE K PA3HBIM 3KOJIOTMYECKUM TPYIIIIaM OJHOTO BUA,

Kpacnas knura Poccuiickoit ®enepaunu, H300pak€HUs OXpaHSIEMbIX BHUIOB
pPacTeHUN U )KUBOTHBIX.



[INMTAHUPYEMBIE  PE3VJIBTATBI OCBOEHHSA ITPOI'PAMMBI 11O
bBMAOJOI'MN HA  BA30OBOM  YPOBHE CPEAHEI'O  OBIIEI'O
OBPA3OBAHHMA

Cornmacio ®I'OC COO, ycranaBnuBalwTCs TpeOOBaHUS K pe3yjbTaTam
OCBOGHHUSI  OOydYalOIIMMHCS TporpaMM  cpeaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAMPEIMETHBIM U MPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHUA IpeaMera «buomorns»
BBIJICJICHBI CIICTYIOININE COCTaBIIAIONINE: OCO3HAHME OOYYAIOIUMUCS POCCHUICKOM
rPaXXJaHCKOW HJICHTUYHOCTH - TOTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOSITEIbHOCTU
U CaMOOIPEJCIICHUI0, HaJIWuYue MOTHBAIlMM K OO0ydeHuro Ouojoruw,
I[IEJICHAMNPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM W HCTOPUYECKUX TPATUIUN pa3BUTHS OUOJIOTHYECKOTO
3HAHMS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JNEATEIbHOCTY I[EHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMHM, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOT0  O0pa3oBaHWs, HAJIMYUE IKOJIOTUYECKOTO IMPaBOCO3HAHUA,
CITOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JIndHOCTHBIE pe3yabTaThl OCBOEHUS NpeaMeTa «bHOIOrus» JOCTUTaroTCsS B
€MHCTBE Y4YyeOHOW U BOCHUTATEIBHOM JESITEIHBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMH COIMOKYJIbTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, TPHUHITHIMA B OOIIECTBE MpaBUJIAMU W HOPMAMH
MOBEJACHUS M CIOCOOCTBYIOT TIpOIleCCaM CaMOTIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PA3BUTHS BHYTPEHHEHM MO3UIMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY M IIPABOINOPSIKY, YEJIOBEKY TPYJA U CTapLIEMYy ITOKOJICHUIO,
B3aMMHOT0 YB&)KEHHMs, OEpPEKHOrO0 OTHOIICHHUS K KYyJIbTYPHOMY HACICAUIO U
TpaauUMsAM MHOTOHAallMOHAJIBHOrO Hapoja Poccuiickon Penepauuu, npupone u
OKPYJKaroLIEH CpeLE.

JInyHOCTHBIE pE3yJbTaThl OCBOCHMS Yy4eOHOro mnpeaMera «buomorus»
JIOJKHBI OTPaKaTh TOTOBHOCTh U CITIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JIMYHOCTU, CHUCTEMON ILIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKJEHHI, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, PACIIUPEHUE KUZHEHHOTO
ONbITA U OIBITA JEATEIBHOCTH B IPOLECCE PEANU3alMd OCHOBHBIX HAIIPaBJICHUU
BOCIIUTATEJIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:kaaHcKOro BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMKA 00YYaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IpaB M OOSI3aHHOCTEH, YyBaKEHUE
3aKOHA M ITPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON MEITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4EOHBIX U MO3HABATEIBHBIX 3aJ]1a4, BHIITOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNATh COOCTBEHHYIO IIO3UIMIO TIO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSACHSTH €€;

YMEHUE YYHUTHIBATh B CBOWX JIEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHUCTBUS JIIOJIEH C pa3HbIMU YOEKIACHUSMU, KYIbTYPHBIMU IIEHHOCTAMH U
COI[MAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B MPOLIECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHBbIX, TIO3HABATEIBHBIX U HCCJIEAOBATEIbCKUX 3a/lad, YBAKHUTEIHLHOTO
OTHOIIEHUSI K MHEHHUIO ONIMOHEHTOB TPHU OOCYXIEHWU CIIOPHBIX BOMIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOMN AESATEIbHOCTH;

2) MaTPUOTH4YECKOr0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTD POCCUHCKOU TpakIaHCKOU HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXEHHS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpe.
PoauHoii, ropocTtu 3a cBOM Kpaii, CBOXO PoJinHY, CBOM SI3bIK U KYJIBTYPY, IIPOLLIOE
Y HACTOSIIEe MHOTOHAIIMOHAJIBHOTO Hapojia Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEIHIO U MTaMSITHUKAM MPUPOIbL,
TOCTHXEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAaHOBJIICHHE U
pa3BuTHE OHWOJIOTMH, TOHUMAaHUs 3HAYCHHS OWOJOTUM B TIO3HAHUM 3aKOHOB
IPUPO/IBbI, B KU3HU YEJIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHMIO U 3ammure OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS: OCO3HAHUE TYXOBHBIX

IIEHHOCTEHW pOCCUUCKOTO Hapoaa; chOPMUPOBAHHOCTH HPABCTBEHHOTO

CO3HAaHMsI, STUYECKOTO MOBEICHUS; CIIOCOOHOCTh OILIEHUBATH CUTYAIUIO U

MPUHUMATh OCO3HAHHBIC PEIICHUS,

OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMBOTO Oy IyIIEro;
OTBETCTBEHHOE OTHOILIEHHE K CBOUM POAUTENSIM, CO3/TaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O MPUHATHUS LIEHHOCTEW CEMEMHOM KU3HU B COOTBETCTBUH C
TpaauuusiMu HapoaoB Poccuu;

4) 3CcTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUMN;



NOHMMaHUE YMOLIMOHAJILHOTO BO3JICHCTBUS KUBOU IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXXEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIJICHUE
IPOSBIIATH KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) pusuyeckoro BocnuTaHusA, (POPMHPOBAHMSA KYJBTYPbI 310POBbS H
IMOLMOHAJIBHOIO0 0JIaronoJy4ms:

NOHMMaHHWE W pealu3alus 370pOoBOro U 0Oe3omacHOro obpasza KU3HH
(310poBO€  MHUTaHUE, COOJIOJEHHWE TUTMEHWYECKUX MpPaBWI U HOPM,
cOQIaHCUPOBAHHBIN PEXKUM 3aHATHA H  OTAbIXA, pEryJsipHas ¢u3ndecKas
AKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLUEHUS K
coOCTBEHHOMY (hM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHUE LEHHOCTH NPaBWJI HHAMBUAYAJIbHOTO U  KOJUIEKTUBHOI'O
0€301acHOr0 MOBEJCHUS B CUTYAIUsX, YTPOKAIOIIMX 3JOPOBBIO U KU3HHU JIOJEH;

OCO3HAHME MOCIEACTBUN M HENPUATHS BPEAHBIX NPHUBBIUEK (yHNOTpeOIeHUS
AJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) TpyaoBOro BoCMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBA, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOM JEATEIIBHOCTA TEXHOJIOTUYECKOW W COLHUAIBHON
HAIPaBJIEHHOCTH, CIMIOCOOHOCTh MHHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJIHATD TaKyl0 JEATEIbHOCTD;

MHTEpEC K pa3iMuHbIM cdepam npodecCuOHATbHOU NIeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymield mpodeccun U peanr30OBBIBATh
cOOCTBEHHbIE KU3HEHHbIE TIIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU JKU3HU,

7) 3KOJOrHYeCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH LEJIECO00pa3HOE OTHOIICHHE K NPUPOAEC KaK HCTOYHUKY
KW3HU Ha 3eMJIE, OCHOBE €€ CyIlIECTBOBAHMS;

NOBBIIICEHUE YPOBHS SKOJOTMYECKOM KyJIbTYpbl: NPUOOPETEHHE OIbITa
IUIAHUPOBAHUS TMOCTYIKOB M OLEHKM MX BO3MOXXHBIX IOCIEICTBUNA IS
OKPYXKaroUen Cpebl;

OCO3HAaHME TJI00aIBHOrO XapakTepa 3KOJIOIMYECKUX MpoOjeM U MyTel ux
peLIeHMUS;

CIIOCOOHOCTh HMCIIOJIB30BaTh IMPUOOpETaeMble MpPU H3YYEHUU OUOJIOTUU
3HAHUS W YMEHUSI 0pU pEUIeHWH MpoOJieM, CBSI3aHHBIX C palMOHAJIbHBIM
OPUPOAOIIONb30BaHNEM  (COONIOEHME  MpaBWJI  TOBEACHHS B  INPUPOJE,
HAIpaBJICHHBIX HA COXPAaHEHHWE pABHOBECHS B OJKOCHCTEMAX, OXpaHy BHIOB,
IKOCHCTEM, OHOChephI);

AKTUBHOE  HEINpHUITUE JEUCTBUM, NPUHOCIIIMX Bpel  OKPYKAOLIEH
OPUPOJTHON Cpele, YMEHHE MPOTHO3UPOBATH HEOJIArONmpUATHBIE HKOJIOTUYECKUE



MOCJICICTBUS NMPEANPUHUMAEMBIX ICUCTBUI U MIPEOTBpAIATh UX;

HaJM4Yue Pa3BUTOrO IKOJOTUYECKOTO MBIIIJIEHUS, SKOJOTHUYECKON KYIbTYPHI,
OTIBITa NeATeIbHOCTH HKOJIOTUUECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaThCS MMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW MU COLIMAIBHOU
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKON JEATETLHOCTH IKOJOTHUECKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSI HAYKU U OOIIECTBEHHON MPaKTHKWU, OCHOBAHHOTO HAa JUAJore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATENbCKON KYyJNbTYpPbl KaK CpElICTBa
B3aUMOJICHCTBUS MEXKY JIIOAbMU U MMO3HAHUS MUPA;

MOHUMAaHUE ChnenupuKu OWOJOTUM KaK HayKd, OCO3HAaHHMS €€ poiu B
GbopMHUpPOBAaHUY PAIIMOHATLHOTO HAYYHOTO MBIILIIEHUS, CO3JaHUHU IIEJIOCTHOTO
npe/cTaBlieHus 00 OKpY’KalolleM MHUpE KaK O €IUHCTBE MPUPOJbI, YEIOBEKa H
oOlIecTBa, B TO3HAHUU NPUPOAHBIX 3aKOHOMEPHOCTEH U pEeIIeHUU Mpodsiem
COXpaHEHUS TPUPOJTHOIO PABHOBECHS,

yOSXKAEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JIJIi COBPEMEHHOM IMBUJIU3AIUU:
obOecrieueHus: HOBOT'O YPOBHS Pa3BUTUSI MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX  pEelIaTh  PECYpCHble  NPOOJEMBbI  Pa3BUTHUS
YeJI0BEYECTBA, MOUCKA MyTeH BBIXOAA U3 TIOOAIBHBIX SKOJOTMYECKUX MPOOJIEM U
obecrieueHusi  mepexoja K  yYCTOMYMBOMY  pPa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TIPUPOJHBIX PECYpCOB U (OPMHUPOBAHUIO HOBBIX CTAH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIONYYCHHHM OWOJOTUYECKUX 3HAHUM B IIEJIAX
MOBBINIEHUS OOIIEH KyJIbTypbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, Kak
COCTaBHOM 4YacTh (DYHKIIMOHAILHON T'PaMOTHOCTH OOydaromuxcs, GopmMupyeMon
IpY U3y4YEeHUU OUOJIOTHH;

MNOHMMAHHUE CYLIIHOCTHM METOJOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh IIOJy4aeMble 3HAHMUS IS aHalin3a |
O0OBSICHEHUS SBJICHUN OKPYXKAIOLIEr0 MHUpPA U MPOUCXOIAIMINX B HEM HM3MEHEHHH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKJIIOUEHUS] HAa OCHOBE HayudHbIX (HaKTOB U
UMEIOIIUXCS JaHHBIX C 1I€JIbIO TTOJTYYEHHUSI IOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOATENIBHO HCIOJIb30BaTh OMOJOTHYECKUE 3HAHUS IS
perieHus mpo0JIeM B peabHbIX KU3HCHHBIX CUTYAIIUSX;

OCO3HAHHE LIEHHOCTH HAYYHOM JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
IPOEKTHYIO U HCCIIEI0BATENBCKYIO IESITENbHOCTh MHANBUAYAIBHO U B TPYMIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM0oOOpa30BaHMIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUU IO OHOJOTHH B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl OCBOEHHsS ydeOHoro mpenmera «buosorus»
BKJIFOYAIOT: 3HayuMble 17151 ((OPMHUPOBAHUS MUPOBO33PEHHS 00YUYarOIINUXCS
MEXAUCIUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIIEHAayYHbIE MOHATHS, OTPAXKaIOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHUpa U CHenuduKy METOJOB TIO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX (BEUIECTBO, SHEPrusd, SBJICHUE, MPOLECC,
CUCTEeMa, Hay4HbII (haKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
UCCIIeIOBaHUE,  HAONIOJCHHE,  W3MEPEHHE,  SKCIEPUMEHT U APYrux),
yHHUBepCcalbHble Yy4yeOHble JeHCTBUS (IIO3HABATEIbHbIE, KOMMYHHKATHUBHBIC,

PEryJISTUBHBIE), o0ecIeynBaroIne dopmupoBanue byHKIIMOHATBHOU
rPaMOTHOCTM U COLUMAJbHOM KOMIIETEHIUH OOydYaroIlMuXcsi, CIOCOOHOCTh
oOyuaromxcs HCIIOJIb30BaTh OCBOCHHBIE MEKIMCLMIUIMHAPHBIE,

MHUpPOBO33pEHUYECKHE 3HAHUS M  YHUBEpCaJbHble yueOHble JEHCTBUS B
ITO3HABATEILHOW M COLIMAJIbHOM MTPAKTHUKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHSI MPOTrpamMMbl CPEIHEro OOIIEero
o0pa30BaHMsl TOJIKHBI OTPAXKAaTh:

OBaagenue YHHBEpPCAJIbHBIMHU y4eOHBIMU N03HABaTeJIbHBIMH
NEeHCTBUAMM:

1) 0a3oBbIe JJOrMYeCcKHe AeliCTBUSA:

CaMOCTOSITENILHO  (OpMYJIMpOBaTh U aKTyallu3UpoBaTh  IpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHHMM 3HAHUM IPUEMBI JIOTUYECKOIO MBIIIICHUS
(aHanmu3a, CUHTE3a, CPaBHEHUS, KilacCU(pUKALMKU, 0000IIEHHs ), PACKPBIBATH CMBICI
OMOJOTMYECKUX MOHSATUH (BBLIEIATh UX XapaKTEepHbIE MPU3HAKU, YCTAHABIMBATH
CBS3M C JIPYTUMH MOHATUSAMH);

ONpENENsITh LETU JEATeIbHOCTH, 3a/laBas MapaMeTpbl M KpPUTEPUU HX
JOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSITEIIBHOCTU C TIOCTABICHHBIMU LEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHATUA ISl OOBACHEHUS (PAKTOB U SBJICHUMN
YKUBOU NPUPOJIBL;

CTPOUThH JIOTMYECKHE pacCyKIeHusi (MHIYyKTUBHbIC, JI€AyKTUBHBIE, IIO
AHAJIOTMM), BBISIBISATH 3aKOHOMEPHOCTHM W IPOTHUBOPEYUS B pPacCMaTpUBAEMBIX
ABJICHUSIX, (DOPMYJIUPOBATH BHIBOJIbI U 3aKIIOUYEHUS;

IPUMEHSThH CXEMHO-MO/ICJIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYILIECTBEHHBIX CBS3€H W OTHOIIECHUH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a
TAaK)K€  NPOTUBOPEYMA  PA3HOTO  pOJAA,  BBIABICHHBIX B Pa3JIMYHBIX
MH(GOPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IUIaH PEIIEHUsl MPOOJIEMbl C Y4ETOM aHAJIM3a MMEIOIIMXCS
MaTepHUAIbHBIX 1 HEMATEpUAIbHBIX PECYPCOB;



BHOCHTh KOPPEKTUBBI B  JIEATEIBHOCTh, OIICHMBATh COOTBETCTBHE
pE3yNbTATOB LIEJISAM, OLIEHUBATh PUCKHU MOCIIEICTBUN J€ATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHUSIX  PEalbHOrO,
BUPTYAIbHOTO ¥ KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHHUE NP PEIICHUN KU3HEHHBIX MTPOOIIEM.

2) 0a3oBbIe HCCJIEI0BATEIbCKHE 1eCTBUSA:

BJIJETh HABBIKAMH Y4EOHO-HUCCIEA0BATEIbCKON U IPOEKTHON JIEATEIbHOCTH,
HaBbIKAMHM  paspemieHuss npoOjeM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB PEUICHHs TPAKTHUECKUX 3a]a4, IPUMEHEHHIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIOJIB30BaTh pPAa3IMYHbIe BHUJbI JACSITEIBHOCTH M0 MOJYYEHHUIO HOBOTO
3HaHUS, €ro MHTEpPHpeTaluy, NpeoOpa3oBaHHI0O M MPUMEHEHHIO B Y4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YUEOHBIX U COIUATBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBILUICHUS, BIaI€Th HAYYHOU TEPMUHOJIOTHEH,
KITIOYEBBIMU TTOHATUSMH U METOJIaMHU;

CTaBUTh M (GOPMYIUPOBATH COOCTBEHHBbIE 3aJaud B 00pa30BaTENbHOU
TESITeTbHOCTH U )KU3HEHHBIX CUTYAIIHX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyalU3WpOBATh 3ajady,
BBIJIBUTATh TUMOTE3y €€ peIIeHHs, HAXOAUTh apryMEHTHl A J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TMOJYYEHHbIE B XOJE pEIICHUd 3aJaydl  pe3yibTaThl,
KPUTHUYECKU OIICHUBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIN OTIBIT;
OCYIIECTBJISATH IEJICHANPABIICHHBIN TTOUCK TIEPEHOCA CPEICTB U CIIOCOOOB JIEHCTBHUS
B PO ECCUOHATIBHYIO CPEAY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M IMPAKTHUYECKYIO 00JacTH
KUZHENIEATEbHOCTH;

YMETh HHTETPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIaCTEeH; BBIIBUTATh
HOBBIE UJIeH, TIpe/IaraTh OPUTHHAIBHBIE TTOJXOABI U PEIICHHS, CTABUTH MPOOIEMBI
U 33J1a4M, JOMYCKAIOIUeE albTEePHATUBHBIC PEILICHHUS.

3) pabora ¢ uHpoOpManMen:

OPUEHTHPOBATHCS B PA3IMUHBIX UCTOUYHUKAX MH(pOpMaLUU (TEKCTE yueOHOTro
nocoOusi, HaAyYHO-NOMYJISIPHOM JUTepaType, OHOJOTMYECKUX CIIOBapsiX U
CIpaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHBIX, B VHTepHeTe), aHAIW3UpPOBATh
MHPOPMAIUIO PA3JINYHBIX BUJIOB U (POPM IMpeaCTaBICHUs, KPUTUUECKH OLICHUBATh
€€ JI0CTOBEPHOCTh U HEITPOTUBOPEUUBOCTH;

dbopMyIMpoBaTh 3aMpoOChl U MPUMEHATh PA3IWYHBIE METOJIBI NIPU TOHUCKE U
oTbope Omosiorndeckoir MHGOPMAIIMU, HEOOXOIUMOM MJIs BBITIOJHEHHS y4eOHBIX
3azay;



npuoOpeTaTh OMbBIT HUCHOJIb30BaHUSI HH()OPMAIMOHHO-KOMMYHHUKATUBHBIX
TE€XHOJIOTU, COBEPIIEHCTBOBATh KYJIbTYpPY aKTUBHOT'O MCHOJb30BAHMS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATEJIbHO  BbIOMpAaTh  ONTUMAaJbHYI0  (OpMy  MpeacTaBICHUS
Oouonornyeckoi MHPopManuu (Cxembl, rpaduKu, AUarpaMMbl, TaOJIULIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KayecTBE CpejaAcTBa HOpu padoTe cC
Ouonornyeckor nHpoOpMaITuei: IPUMEHSTh XUMUYECKUE, GU3MICCKUE U
MaTEMaTUYECKUE 3HAKHM M CUMBOJBI, (POpMyIibl, aOOpeBHATYPY, HOMEHKJIATYDY,
UCTOJb30BaTh U NpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPEJICTBA
HarJIsIHOCTH;

BIAJCTh  HaBBIKAMM  pAacloO3HABaHWS W 3alIUTBl  HHGPOPMAIINH,
nHGOPMAITMOHHON 0€30MTaCHOCTH JIMYHOCTH.

OBjajeHne yHMBEepPCAJTbHBIMM KOMMYHUKATHUBHBIMHU A€CTBUSIMM:

1) oOmenue:

OCYHIECTBIISITh KOMMYHUKAIIMK BO BceX c(pepax KM3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOTe WM JUCKYCCHUHU MO CYILIECTBY 00OCYXIaeMoil TeMbl (yMEHHE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXJACHHS OTHOCHTEIIbHO BBINOJIHEHUS TMpeiaraeéMoi
3a/1a4y, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3ULMUN APYIMX Y4YaCTHUKOB
Janora Wi JUCKYCCUN);

pacro3HaBaTh HeEBepOaJbHBIE CpEJCTBA OOIICHHUS, MOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMSI KOH(DJIMKTHBIX CHUTYallUH,
YMETh CMSITYaTh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIAJCTh Pa3IU4YHBIMU CHOCOOaMHU OOILEHHS U B3aUMOJACHCTBUS, MOHUMATh
HaMEpEeHUs JAPYTUX JIIOAEH, MPOSIBIATh YBAKUTEILHOE OTHOIICHHE K COOECETHUKY
U B KOPpEKTHOU (popme hopMyIupOoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecCTHasl 1eATeJIbHOCTh:

NOHUMAaTh M HMCHOJb30BATh NMPEUMYIIECTBA KOMAHAHOW U WHIUBUYaIbHOU
paboTHI IPU pelIEHUH OMOJIOTHYECKOU TTPOOIeMbl, 000OCHOBBIBATh HEOOXOIUMOCTh
OPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJECHCTBUS MIPHU pELLIECHUU y4eOHO 3aauH;

BBIOMpATh TEMATHKy M METOJAbl COBMECTHBIX JEHCTBUI C y4ETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEMN Ka)KJ0ro 4jieHa KOJJIEKTHBA;

OpPUHUMATh LM  COBMECTHOM  JI€ATEIbHOCTH, OpPraHu30BBIBATH U
KOOPJIMHUPOBATh JICMCTBUS MO €€ NOCTHIKEHUIO: COCTaBJISATh IUIAH JCUCTBUH,
pacrnpeieNiiTh poiu ¢ Y4YETOM MHEHMHM YYaCTHUKOB, OOCYXJaTh pEe3yJIbTaTbl
COBMECTHOU padoThI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJia W KaXJOr0 yYacTHHKAa KOMaHIbl B



oO1uit pe3ysbTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

IpejaraTb HOBBIE IIPOEKTHI, OLEHUBAThL MAEU C IIO3ULHUU HOBU3HBI,
OPUTHHAJILHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIAThH MTO3UTUBHOE CTPATETUUECKOE MOBEJACHHUE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.
OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMH ACHCTBUSMHU:

1) camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHUS [IJIs BBISBICHHS MPOOJIEM U UX
pEIIeHNS B )KU3HEHHBIX U YYCOHBIX CUTYAITUsX;

BHIOWpAaTh HAa OCHOBE OHMOJIOTMUECKMX 3HAHUW IIEJIEBbIE M CMBICIOBBIE
YCTaHOBKM B CBOUX JEHUCTBUSX M IOCTYINKAX I10 OTHOLIEHUIO K XUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 30POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO OCYLIECTBIISTh IM03HABATEIBHYIO ACATEIILHOCTD, BBISABIISATH
npo0sieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33aJlayl B 00pa30BaTesIbHON
JEATEIbHOCTH U )KU3HEHHBIX CUTYAIUSX;

CaMOCTOSITEJILHO COCTABJISATH IJIaH PEIICHUS MPOOJIEMBI C YUYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTCHU; JaBaTh
OLICHKY HOBBIM CUTYAallUsIM;

pacuupsiTh paMKH y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOUTECHHUI;
JIeNaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pELICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO IIUPOKOW JPYIUIUU B
pa3HbIX O00JaCTSIX 3HAHWUW, TMOCTOSHHO IOBBIIIATH CBOM 0OOpa3oBaTEIbHBIA H
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OILIEHKY HOBBIM CHUTYallMsM, BHOCHUTb KOPPEKTHBBI B JAECATEIIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISIM;

BJIaJIETh  HaBBIKAMU  TO3HABATEIbHOM  pedJIeKCHMM  KaK  OCO3HAHUS
COBEpIIAEMBIX JICCTBUM M MBICIUTEIBHBIX MPOLIECCOB, HX PE3YyJIbTATOB H
OCHOBAHUM, HCIMOJB30BaTh MPUEMBI pedieKCUM Il OIEHKH CHUTYalluH, BhIOOpa
BEPHOT'O PELICHUS;

YMETh OILICHMBaTh PUCKU M CBOEBPEMEHHO NPUHHUMATh PELICHHS MO HUX
CHIKEHHUIO;

MPUHUMATh MOTHBBI W apryMEHThl JPYyTUX I[pPU aHaIU3€ pPe3yJbTaTOB
NEeSITENbHOCTH;

3) npunsTHe ce0sl M APYTrUX:

MPUHUMATh ce0sl, TOHUMAst CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

MPUHAMATh MOTHBBI W apryMEHThl JPYyTHX I[pPU aHaIU3€ pPe3yJbTaTOB
NEeSATENbHOCTH;



MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHY;
pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOro YeI0BeKa.

HNPEAMETHBIE PE3YJIbTATBI

[IpenmetHbie pe3ynbTaThl OcBOoeHUs mporpammbl COO mo Ouonoruud Ha
0a30BOM ypOBHE BKJIIOUAIOT crienududeckue s yueOHoro npeamera «buonorus»
Hay4YHbIC 3HAHMSI, YMEHUSI U CIIOCOOBI IEUCTBHUI MO OCBOEHUIO, MHTEPIIPETAIIMN U
npeoOpa3oBaHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO MOJIYYEHHIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUW B PA3JIMYHBIX YUYEOHBIX CHUTyalUsiX, a TAKXKE B pPEaJIbHbIX
KU3HEHHBIX CUTYyalusX, CBSI3aHHbIX ¢ Ouonorued. B mporpamme mnpenMeTHbIe
pe3ynbTaThl IPEACTABICHBI IO FO1aM 00yUYEHUS.

[IpenmeTHbIE pe3ysnbTaThl OCBOCHHs yueOHoro npeamera «buomorus» ¢ 10
Kaacce NOHKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJH OMOJOTUHU B CUCTEME HAYYHOI'O
3HaHHUS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYYHOU
KapTUHBI MHUpa U HAYYHOI'O MHPOBO33PEHMSI, O BKJIAJ€ POCCUICKUX U 3apyOeKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIMOHAIBHOW TPaMOTHOCTHU
YeJI0BEKA JJIs1 PEUICHUS )KU3HEHHBIX 33]1a4;

YMEHUE PACKpbIBAaTh COJEpkKAaHUE OWOJOTMYECKUX TEPMUHOB M TMOHSTHM:
KU3Hb, KJIETKAa, OpraHu3M, Meradonu3M (0OMEH BeIIeCTB W IpeBpalleHue
SHEPrur), rOMEeocTa3 (CaMOpPEryJsalus), YPOBHEBAsS OpraHU3alMsl KUBBIX CHUCTEM,
CaMOBOCHPOU3BeICHHE (PEMPOAYKIIMS), HACIEICTBEHHOCTh, H3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHUE u3JIaraTb OHOJIOTMYECKHE Teopuu (KJIETOYHasi, XpPOMOCOMHas,
MYTallMOHHAs, LEHTpaJbHAasl JOrMa MOJIEKYJIApHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u y4enus (0 1ieHTpax MHOT0OOpa3us H
MPOUCXOXKIEHUS KyJIbTYpHBIX pacteHuii H. M. BaBuioBa), onpenensite rpaHULIbI
UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHUE BJIAJIETh METOJIaMU HAYyYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOJCHUE U
OMMUCAHUE JKHUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpraHu3alus U NpPOBEIACHUE
OMOJIOTUYECKOT0 SKCIIEPUMEHTA, BHIIBUYKEHNE TUIIOTE3bI, BHISIBIICHUE 3aBUCUMOCTH
MEXIY HCCIEAyeMbIMU BEJIMYMHAMH, OOBSCHEHHUE TMOJYUYEHHBIX pe3yJbTaToB,
UCIIOJIb30BAaHHBIX HAYYHbBIX MOHSTHMI, TEOPUI U 3aKOHOB, YMEHHUE J€1aTh BHIBOJIbI
Ha OCHOBAHMH TOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATH CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK IPOKApHUOT U
SYKapuoT, OJHOKJIETOYHbIX M MHOTOKJIETOUYHBIX OPTraHW3MOB, OCOOEHHOCTHU
IPOIECCOB: OOMEHa BEIIECTB M MPEBpAIICHHs] SHEPIHMHU B KIETKe, (HOTOCHMHTE3A,
IUTACTUYECKOTO U DHEpPreTM4eckoro oOMEHa, XEMOCHHTEe3a, MHTO03a, Melo3a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUAYAJIHOTO PAa3BUTUS  OpraHu3Ma



(oHTOTEHE3);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSACHEHHS] OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHUM, JJIsl NPUHATUA NPAKTUYECKUX PELICHUU B IOBCEIHEBHOU
KU3HH C LENbl0 oOOecredyeHHus Oe30IacCHOCTH CBOEro 3/0pPOBbS U 370POBBSA
OKPY>KaIOIUX JIFOJIeH, COOMIOEHUSI HOPM T'PaMOTHOTO MOBEJAEHUS B OKpYKatoLen
OPUPOAHON cpele, NOHMMaHUE HEOOXOIMMOCTH WCIIONb30BAHUSA JIOCTHIKEHUI
COBPEMEHHOMU ounosoruu U OMOTEXHOJIOTHIA LTSI pPalMOHAILHOTO
IPUPOAOIIOIb30BAHUS;

YMEHUE pellaTh »JJIEMEHTAPHbIE TIE€HETUYECKHE 3a/Jadyd Ha MOHO- H
IUTHOPUIHOE CKpEIIMBaHME, CIEIUIEHHOE Hacjel0BaHUE, COCTABIIATH CXEMBbI
MOHOTMOPHUJTHOTO CKpEIIMBAHUS Il MPEICKA3aHUsl HACJIEOBAaHUS NPHU3HAKOB Yy
OpraHU3MOB;

YMEHHE BBIMOIHATH J1a0OpaTOPHBIE M MpaKTUUYEeCKHe padoThl, COOIIOIAThH
npaBuiIa npu paboTe ¢ yueOHbIM 1 1a00paTOPHBIM 000PYI0BAHHUEM;

yMEHHE KPUTHYECKH OLEHUBAaTh W MHTEPHPETUPOBATH HH(POpPMALIHIO
OMOJIOTUYECKOTO  COJACpKAHUS, BKIIOYAIONIYIO TIICEBJOHAYYHbIC 3HAHUS W3
pa3IMYHBIX HUCTOYHUKOB (CpEICTBa MAacCOBOM MH(OpMAIMK, HAYYHO-TIOMYJISIPHbIE
MaTepHalibl), 3THUYECKHE AacHeKThl COBPEMEHHBIX HCCIEOBaHUN B OMOJIOTHUH,
MeAMULINHE, OMOTEXHOJIOTUH;

yMEHUE CO03/1aBaThb COOCTBEHHbIE MHCHbMEHHBIE M YCTHBIE COOOIEHHUS,
0000111ass OMOJIOTHYECKYI0 UHPOPMALIUIO U3 HECKOJIBKUX HCTOYHUKOB, IPAMOTHO
UCII0JIb30BaTh MOHITUIHBIN anmnapaT OUOIOTUU.

[IpenmeTHble pe3ynbTaThl OCBOCHMS yueOHoro npeamera «buonorus» ¢ 11
Kaacce NOHKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIU OUOJIOTMU B CUCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HAYK, B ()OPMUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTUHBI MHUpa U HAYYHOTO MUPOBO33PEHMUS], O BKJIa/Ie€ POCCUUCKUX U 3apyOeKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTMH, (PYHKIMOHAIBHOW TI'PaMOTHOCTHU
YeJIoBeKa /ISl PEeIICHUs )KU3HEHHBIX 33]1a4;

YMEHUE PACKPBIBATH COAEPKAHUE OMOJIOTMYECKUX TEPMUHOB U TIOHATHIL: BUJ,
NOMYJISIIUs, TEHO(POH, SBOJIONMS, ABUXKYIIME CWIbl ((PaKTOpbl) SBOJIOINH,
MIPUCTIOCOOJICHHOCTh OPTaHWU3MOB, BU000pa30BaHUE, KOJIOTHYECKUE (HaKTOPHI,
JKOCUCTEMA, MPOIYLEHThl, KOHCYMEHTBI, pEOyLEeHTbl, ULEeNu  MUTaHUsi,
AKOJIOTHYECKas MupamMua, OMoreonenos, onocdepa;

yMEHHE U3JaraTh OHOJOTHYECKHE TEeOpHH (IBOJIOIMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS DHBOJIIOLMHU), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoabiieBoro cxonacrea K. M. bapa, yepenoBaHusi riaBHbIX HaIlpaBlICHUN U
nyteit ’Bomoruu A. H. CesepiroBa, yuenus o 6uocdepe B. WM. Bepnanckoro),
ONpEeNEATh TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAM,;



YMEHUE BJIAJICTh METOJIAMH HAyYHOTO MO3HAHUS B OMOJIOTMH: HAOIIOJCHUE U
OMKCAHUE J>KUBBIX CHUCTEM, TIPOIECCOB W SBJICHUH, OpPraHW3allds U IPOBEACHHC
OMOJIOTHYECKOTO SKCTICPUMEHTA, BBIIBIYKEHNE TUTIOTE3bI, BHISBIICHUE 3aBUCHUMOCTH
MEXIY WCCICAyeMbIMA BEIMYMHAMH, OOBSCHEHHWE TIOJYyUYCHHBIX PpPE3yJbTaToB,
WCIIOJIb30BAaHHBIX HAYYHBIX TOHSITHH, TEOPUH M 3aKOHOB, YMEHHUE JIENaTh BHIBOJIBI
HA OCHOBAHHH TTOJTYYEHHBIX PE3YIhTATOB;

YMEHUE BBIICIATH CYIICCTBEHHBIC MPU3HAKKA CTPOCHUS OHOJIOTHYECKUX
O00BEKTOB: BHUJIOB, MOMYJISIHHI, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreo1eHO30B U 3KOCHCTEM, OCOOEHHOCTH IIPOLIECCOB: HACJICICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOIO OTOOpa, BHI000pa3OBaHUS, MPHCIOCOOIEHHOCTH
OpraHU3MOB, JCHCTBUS JKOJOTHYECKUX (PAKTOpPOB HA OPraHW3MEI, IEepeHoca
BEIIECTB W IMIOTOKAa HHEPTrUUM B DKOCHCTEMAaX, AHTPOIOTCHHBIX HW3MEHEHHU B
AKOCHUCTEMAax CBOCW MECTHOCTH, KPYroBOPOTa BEIIECTB U OMOTCOXMMHUYECKHUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH TOJyYCHHbIE 3HAHUS IS OOBSICHEHHS OMOJOTHYECKHX
IIPOLIECCOB U SIBIICHUM, JUISI MPUHATHUSI MPAKTUUYECKUX PEUICHUN B MOBCEIHEBHOMN
KU3HU C TeNbl0 OOecredeHus Oe30MacHOCTH CBOETO 3/I0POBbS U 370POBBS
OKPY>KaIOIKX JIFOJIeH, COOMIOIEHUSI HOPM TPAaMOTHOTO MOBEJCHUSI B OKpYyKarouen
OPUPOAHON cpesie, NMOHMMaHUE HEOOXOAMMOCTH WCIOIb30BAHUS JIOCTHUKEHUHN
COBPEMCHHOM OHOJIOTHH JIJISl PAIIMOHATILHOTO TIPUPO/IOIIOIB30BAHNS;

YMEHHUE peliaTh JIEMEHTapHbIe OMOJIOTUYECKHE 3a/1aud, COCTABISATh CXEMbI
NepeHoca BEIIECTB U SHEPTUU B SKOCUCTEMAX (LIeMU MUTaHUS);

YMEHHUE BBIMOJIHATH JIa0OpaTOpHbIE M MpaKTUYeCKHe padoThl, COOJI0IATh
nmpaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE KPUTHYECKH OICHWBATh W HMHTEPIPETUPOBATh HH(OpMAIUIO
OMOJIOTUYECKOTO  COJCPIKAHUS, BKIIOYAMOIIYIO TIICEBJAOHAYYHBIC 3HAHHS W3
Pa3IUYHBIX MUCTOYHHKOB (CpeJCTBa MAacCOBO MH(OpPMAIUU, HAYIHO-TIOMYJISIPHBIC
MaTepHalibl),  pacCMaTpuBaTh  IOOAIBHBICE  JKOJOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (JOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3HUIINIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIC MHCHbMEHHBIE M YCTHBIE COOOIICHMS,
000011ast OMOIOTUYECKYI0 MH(POPMAIMIO U3 HECKOJbKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh TOHSITHIHBIN amnmapaT OMOIoTHH.



TEMATHUYECKOE INTAHUPOBAHMUE 10

KJIACC
KoJim4ecTBo 4acoB JJIeKTPOHHbIE
(uudposbie)
Ne n/m HaumeHoBaHMe pa3jiesioB M TeM NPOTrPaMMbl B KoHTpoJibHbIe IIpakTuyeckue o0OpasoBaTeJbHbIE
cero padoThI padoTsI pecypcel
Bbubmuoreka [IOK
buonorna xax Hayka 2 0 0.5 httDs://m.edsoo.ru/7f41 c292
JKuBbIie cuCTeMBI M UX OpraHU3aIHs 1 0 0 Bubnmorexa [IOK httDs:/m.
edsoo.ru/7f41 ¢292
< . " 1 1 bubanoreka [JOK
MMHYECKHUI COCTAaB M CTPOCHUE KIICTKH httDs://m.edsoo.ru/7 f41
Bbubauoreka [IOK
JKusnenesreabHOCTh KIIETKH 6 0 0 httDs;//m. edsoo.ru/7f41
£2Q9
Pa3MHOKEHHE U MHIUBHIYAIbHOE Pa3BUTHE 5 0 1 BuGuorexa [IOK
OpTaHN3MOB httDs://m.edsoo.ru/7f41 c292
HacnenctBeHHOCTh M M3BMEHYHUBOCTH 3 0 15 Bubnmuoteka ITOK
OpTraHU3MOB ) httm://m.ed soo.ru/7f41¢292
bu6 OK
Cenexuust opranu3MoB. OCHOBBI OHOTEXHOIOTUH 3 1 0 h,;IDJg?;ezgsljo WA ¢292
PesepBHoe Bpeys 1 0 0 bubmmorexa I{OK https://m.
edsoo.ru/7f41 ¢292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 4



https://m/

11 KVIACC

KoJinuecTBO 4acoB JJIeKTPOHHBIE
(uudposbie)
Ne n/m HaumeHoBaHue pa3aesioB U TeM NMPOrpaMMbl B KouTtpojbnbie IIpakTn4yeckue o0pa3soBaTeJbHbIE
cero
' padoThI paboThI pecypceel
OBOJIONMOHHAS OMOIOTHS 9 0 1 bubmorexa HOK hitps://m.
edsoo.nl/7f41 cc74
9 1 0.5 bubmmotexa I[JOK
Bo3HNKHOBEHHE 1 Pa3BUTHE KU3HH Ha 3emMIie https://m.edsoo.ru/7f41cc74
Opranusmsel U OKpY>Karollas cpenia 5 0 1 Bubmorexa LIOK
https://rn.edsoo.ru/7f41 cc74
Coo011ecTBa 1 9KOJIOTHYECKHE CHCTEMBI 9 1 0 Bubmuorexa LIOK
httDs://m.edsoo.ru/7f41 cc74
PesepBHOE Bpemst 2 0 0 bubmorexa LIOK
httt)s://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5



https://rn.edsoo.ru/7f41
https://rn.edsoo.ru/7f41cc74
https://m/
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