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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpEe/eNeHUs] TMOAXO0M0B K (POPMHPOBAHHUIO COACpKAHHUS y4ueOHOTo mpeamMera
«buonorusi»  coctaBuwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jeil, CcoJlepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUSI 00 OOIIMX LIENAX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHErO
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakKe IMOJOKEHUS O
cneuuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUU KUBOW PUPOJIBI U 00ECTICUCHUH
CYLIECTBOBAHMS Ue€JIOBEUECKOro oOuiecTBa. COracHO Ha3BaHHBIM TOJIOXKEHUSM,
OTIpe/IeIIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T NOpeacTaBIeHUWE O LemsIX, 00 oOmiei
cTpaTernd OOy4YeHHs, BOCIHTAHUA W Pa3BUTHSI OOYYAIOMIMXCS CpeICTBaMU
yuebHoro mpeamera «buonorus», omnpenenseT o00sS3aTeIbHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleieHue [0 pa3jeaM U TeMaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JOTHKH 00pa30BaTEILHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmXCsl.

B nporpaMmme 1o OuOJIOTMH TakXe YUYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbLHOM
JeATeIbHOCTH/YUeOHbIX JEeUCTBUN OOYydYarolUXCcsi MO OCBOEHHUIO COJEp KaHUs
OMOJIOTMYECKOT0 00pa30BaHMSI.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peain30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWHU, Ojarojapss 4emy B Hel
IPOCMATPUBAETCS HAIMpPaBICHHOCTh Ha pa3BUTHE 3HAHWH, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOILIEHHUEM K OKpYXarolled NpUpOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHEM OOIIEeOMOIOTHYECKIX TEOpUM, a TakKe 3HAHUN O
CTPOCHHH KHBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTPaMMeE MO OMOJIOTMH YJEICHO BHHMAaHHE HCIIOIH30BAHHIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HU TSI PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCJE: TMPOQUIAKTHKKA HACIEACTBEHHBIX 3a00JIEBaHMI YEOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS IKOJIOTUYECKU
IEJIeCO00Pa3HOTO TOBEACHUS B OKpY)KAIOIIEW NPUPOTHOM Cpene, aHamm3a
BJIMSTHUST XO3SUCTBEHHOW JESITENFHOCTH YEJIOBEKAa Ha COCTOSHHUE TMPHUPOJHBIX U



VCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHHUS K MPUKIIAHOW HAPaBICHHOCTH
yuebHoro npeamera «buoNIOTHS» MPOJUKTOBAHO HEOOXOIMMOCTHIO OOECIICUEHUs
YCIIOBUM JUIsI PEIICHUS] OJTHOM M3 aKTyalbHBIX 3a/1ay IMIKOJBbHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KoTopas mpeanonaraetT (OpMUPOBaHHE Yy  OOyYarolUXCs
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonoruss Ha ypoBHE cpeaHero oOIero o0pa3oBaHHS 3aHUMAET BaXKHOE
Mecto. OHa oOecrieunBaeT (opMUpPOBaHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpa, paclupseT U 000OLIaeT 3HAHUSA O KUBOM Mpupone, €€
OTJINYMTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHMU3alMA W 3BOJIIOLUH, CO3HAET
YyCIOBUSI  JJIsA: TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (POpMUPOBAHUS
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HaBBIKOB 3/I0pOBOTO M 0Oe30macHoOro obpasa
YKW3HU, SKOJOTMYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHUS K dKUBOW MPUPOJIE
U YEIJIOBEKY.

bonbiioe 3HaueHre OMONIOTUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuatomuxcs. M3yuenue 6uonorun odecneunBaeT yciaoBUs A (pOPMHUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
MPECTABICHUSIMU U3 JIPYTUX yUYEOHBIX MPEIMETOB, B YACTHOCTH, (PUBUKU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHS O TMpEAHA3HAYECHUH Y4eOHOTO TpeaMeTa
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS MOIXOJOB K OTOOpY H
CTPYKTYpPUPOBAHUIO €r0 COJEpKaHUsA, TMPEJICTABICHHOTO B IporpaMMme IO
OHOJIOTUH.

OT60p coxaepkanus yueOHoOro npenmera «buosmorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypOoCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OO0y4aroImuecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAYUMBIE [IJIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
yeJoBeKa B OKpYKarolleld MPUPOAHONM cpejie, BOCTpEOOBAHHbBIE B MOBCEIHEBHOM
KU3HU U TOpakTU4YecKou aesitenbHOCTU. Ocob0e MECTO B ITOM CHCTEME 3HAHUM
3aHUMAIOT DJIEMEHTHI COJIEPKAHUsI, KOTOPhIE CITy>KaT OCHOBOM JIJIsi (popMUpOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OHOJOrNYecKOro 00pa3oBaHuUsl.

CTpyKTypupOBaHUE COJACpKaHUA YYEeOHOro MaTepualia B TPOrpaMme IIo
OMOJIOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAUYEHHUs 3HAHUH 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIiiu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»



BBIJICJICHBI CIIEYIONINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro To3HaHMUs», «KieTka kak Ouonoruueckas cucrema», «OpraHu3M Kak
Ouonoruyeckas cuctema», «CucreMa U MHOTooOpasve OpraHu4ecKOro MHpay,
«OBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTHY.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(YHKIIMOHATHHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJIb30BaTh ATH 3HAHMS JJI TPAMOTHBIX JCHCTBUH B OTHOIIEHUH OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 33/1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OHOJOTMYECKHX TEOPHSX,
YUEHHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
JUIsl (pOPMUPOBAHUSL TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOr0 YPOBHS OpraHU3allid, BBIAAIOUINXCS OTKPBITHSIX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYy4YalOIMIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IVISIIOB, WJEH M TOJIXOJOB K HM3YYEHHIO >KMBBIX CHUCTEM
Pa3HOIO YpOBHSI OPTaHU3ALUY;

CTAaHOBJICHHE Yy OOydJarommxcst oO0meil KyJIbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MHUpa JKMBOW MPUPOJALI HAa OCHOBAaHMM 3HAHUW M OIbITA, MOJIYYEHHBIX MPH
M3yYEeHUU OUOJIOTHH;

¢opMupoBaHue y OOydalOIIMXCS YMEHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKON JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTUI;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOLICHHUS K HEeU, COOTIOICHUS] ITHYECKUX
HOPM IIpU MIPOBEIECHUHN OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHHWM [JIsl TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B MOBCEIHEBHOM >KU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIEHHIO K OKPY’KAIOIIEN cpelie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJEHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.



B cucreme cpemnero oOmiero oOpaszoBanus «buosorusy, m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIBHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaAMeTHOM 001acTh « EcTecTBeHHO-HAYYHBIC TIPEIMETHIY.

Jl1st m3ydeHust OMOJI0ruy Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Hexenmo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJAEPXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, ITUKOM, 3CTETUKON U MPABOM.
Ponp Owonormu B (HOpPMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOUM IPUPOIbI (HAOIIOIEHUE, SIKCIIEPUMEHT, OITMCAHUE,
U3MepeHue, KilacCUpUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

[Ipaktnueckass padora Ne 1. «Jcnosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHOOOpasue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKu ), OMoC(EpHBIH.

JdeMoHCTpanuu:

Tabnuipl U cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HUY», «YPOBHU OpraHU3alUU
YKABOW MPUPOIBD».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMUYECKHE DJIEMEHTBI: MaKpPODJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpanbHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpPAJIbHBIX BemlecTB B KieTke. I[loanepikanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnmble M 3aMEHUMbIE AMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOpUYHAS, TPETHUYHAS U
YeTBEPTUYHAs CTPYKTypa). XHUMHUECKHE CBoicTBa OenkoB. buonoruueckue
byHKIUN OEIKOB.



®depmeHThl — Owonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduunocts. KodepmeHnTsl. ButamuHsbl.
OTnunuus pepMEHTOB OT HEOPTraHUYECKUX KaTalIU3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapuabel  (caxaposa, JaKTo3a) MW Tosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUe
YTJIE€BOOB, OEJTKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMeEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenue nu pynkuun PHK.
Bunaer PHK. AT®: ctpoenne u GhyHKIIHIH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKH KIIETOK:
3aMKHyTas HapykHas memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oellka.

Tunsl KIETOK: »yKapuoTHuYecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTpPOEHHUsI MPOKApHOTUYECKON KieTku. KnerouHas creHka Oakrepuid. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u GpyHkiuu. [{utomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapart ['ombmxw,
an30combl. [loyaBTOHOMHBIE OPraHoOMIbl KJIETKU: MHUTOXOHJIPUM, TUIACTU[IBI.
[Ipoucxoxknenne MUTOXOHApWM u TulacTua. Bunbl mmactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIIMKM OPraHOUAO0B KJIETKU. BKiltoueHus.

Anpo — perynaropHsiid HeHTp kieTku. CTpoeHue sjpa: saepHas o0oiovKa,
KapuoIuia3Ma, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcHoOpT BEIIECTB B KIETKE.

JdeMoHCTpaum:

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

[unarpammer:  «PacnpeneneHne XUMHUYECKHX DAJIEMEHTOB B HEKHBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIEN.

Tabmuupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX AJIEMEHTOBY,
«CTpoeHue MoJeKyJibl BoJb», «bruocunTtes 0enka», « CTpoeHrue MOJIEKyJIbl OenKay,



«Ctpoenne ¢pepmentay, «Hyknennossie kucnotel. JJHK», «Ctpoenue Monekynbl
AT®», «CtpoeHne 3yKapuOTHUYECKOU KIETKN», «CTpOeHHE >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIEeTKn», « Y TIeBOAb, «JIMIuas».

O6opynoBaHue: CBETOBOM MHMKpPOCKON, OOOpyAOBaHWE [UJIsl TMPOBEACHUS
HAOIOICHUH, W3MEPEHHUH, AKCIEPUMEHTOB, MHKpPONpENapaTrbl PpPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpPUAIBbHBIX KIJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl).

JlaGopatopHas pabota Ne 2. «M3ydyeHue CTpOoeHUS KIETOK pPAaCTCHUH,
JKUBOTHBIX M OakTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OIMCAHUEY.

Tema 4. 7KusHeesiTeJIbHOCTh KJIETKH.

OOMeH BeNIeCTB, WU METa00IN3M. ACCUMUIIALINS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEPreTUUeCKuid OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrUM B TMOHUMAHUU
MeTabom3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Posib dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl ¢doTocuHTe3a. Peakuun
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emiie. BausiHue ycinoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIIe OaKTepuu. 3HAYEHUE XEMOCUHTE3a IS
YKU3HH Ha 3emie.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJIMPOBAHME DSHEPrUM B KIETKE. OTambl SHEPreTUYecKoro oOMeHa.
['mukonu3. bpoxenue u ero Buabpl. KucinopoaHoe OKHCIIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnuTenbHOE dhochopunupoBanue. D¢ heKTUBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakuum wmatpuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetmueckoil uH@opMmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsiuus — Guocunres
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucnor. Pombs pubGocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpsiTus Bupycos (/1. U.
WNBanoBckuit). OCOOEHHOCTM CTPOEGHHMSI M JKM3HEHHOIO LHKJIa BUPYCOB.



bakrepuodarn. bonesnm pacreHuid, XWBOTHBIX M YEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BUY) — Bo3dyautens CIIN/a.
OOpatHast ~ TpaHCKpHUIILMA, peBepTaza W uHTerpasza.  lIpodunakruxa
pacnpocTpaHeHUs: BUPYCHBIX 3a00JIeBaHUIA.

JlemoHncTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuid, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUDY,
«HepreTudyeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycs», «baktepuodarn», «CtpoeHune u xu3HeHHbIN UKk Bupyca CIIM/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHne KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNe M1 MHAMBUAYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KiieTouHbIil 1UKI, WM >KU3HEHHBIM LUK KJIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0op — KapHOTHIL
JIumiou HeIi W TalvIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTosiorMYeCKHEe OCHOBBI PAa3sMHOKEHUS W  HWHJUBUIYAJbHOTO  PAa3BUTHUA
OpPTraHU3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. bHOJTOTrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi rubenb KISTKH — aromnTo3.

@DopMbI pa3sMHOKEHHSI OPraHU3MOB: Oecrosioe U noJyioBoe. Bunbl 6ecnosnoro
Pa3MHOXKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE JJIs1 CEJIEKIIUU.

[TonoBoe pa3MHOXKEHUE, €r0 OTIUYHUS OT OECI0JIOrO.

Meito3. Cranuu meio3a. IIporecchl, Mpoucxoadine Ha CTaauaX MeEno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bBHOJIOTMYECKUI CMBICT H
3HAYEHHE MENO03a.

["ameTorenes — mporiecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBeie keje3bl: CEMEHHUKU M Su4HMKUA. OOpa3zoBaHHE W Pa3BUTHE IOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SMIEKJIeTKa) — CIIepMAaTOreHe3 U OBOI'CHE3.
OCcOOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30ouaoB. OmuiogoTBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIIBHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBHOTO PA3BUTHUS Y TMO3BOHOYHBIX >KUBOTHBIX:
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npoOieHue, racTpysius, opraHorene3. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHANBHOTO Pa3BUTHUS: MPSAMOE, HempsaMmoe (ITUYuHOYHOE). BrusHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIAEHHBIC
ypOJCTBA.

Poct u pasButne pacteHuil. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHCcTpanuu:

Tabmuiel u  cxembl: «DOpMBI pPa3MHOXKEHHS OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kieTku Oaktepuit»y, «CTpOEHHE TOJOBBIX KIIETOKY,
«Ctpoenne xpoMocoMb», «Knerounsi mukim», «Permmukanus JHK», «Mwutos»,
«Menos», «IIpsimoe u HenpsaAmMoe pa3BUTHEY, «I aMeTOreHe3 y MIICKOIMUTAIOIINX U
4ye0BeKa», « OCHOBHBIE CTaJIMH OHTOT'CHE3ay.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJICKOIIUTAIOWIETOY, «SHIeKIeTka MIeKonuTarmeroy, «Kapuoknnes B KieTkax
KOpEIlIKa JIyKa», MarHuTHAas MOJEb-alIuIMKauus «/leJieHue KIETKW», MOJIEIb
JAHK, monenp meTada3zHoi XpOMOCOMBI.

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

JlaGoparopuas pabora No 3. «HaOmromeHnume mMuTO3a B KJIETKAaX KOHUMKA
KOpEIIIKa JTyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS IOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenaparax».

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKUA. POk nuTOIOr MU
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IIUTOTCHETUYECKUM, MOJEKYJIPHO-TeHETHUUECKUM). (OCHOBHBIE TEHETUYECKUE
noHsTusA. [ 'eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJIECHHbIE . MeHaenem.
MonorubpuHoe CkKpenmBaHiue. 3aKoH eAuHooOpasusi TUOPUIOB MEPBOTO
nokoyieHus. IlpaBuio JOMUHUPOBAHMSA. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unotesa ynctoThl rameT. [10JHOE M HEMOTHOE IOMUHUPOBAHUE.

JuruOpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  lluToreHeTMueckWe  OCHOBBI  JUTHOPUIHOTO  CKpEUIMBAHUSI.
AHanuzupyouiee ckpenpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIBaHUS
JUISL OTIPEICIICHHS TEHOTHIIA OCOOH.
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CuemieHHoe  HacieaoBaHue mpu3zHakoB. Pabora T. Moprana 1o
CLEIJICHHOMY HacJeJOBaHUIO TeHOB. HapylieHne crenieHus reHoB B pe3yJibTare
KPOCCHHIOBEpa.

XpoMOCOMHas TEOPUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['enetnka mosa. XpoOMOCOMHOE ONpeAETeHrnE Moyia. AyTOCOMBI U MOJIOBBIE
XpoMocOMBI. ['omMorameTrHele W rereporaMeTHble oOpraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTU. BapranoHHbIN psi U BapyualliOHHAs KPUBAas.
Hopma peakuuu npuszHaka. KonnyecTBEHHbIE M KAaYE€CTBCHHBIE MPU3HAKU U HX
HOpMa peakimu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUYUBOCTb. KoMOuHaTuBHAs
U3MEHYHMBOCTh. Meio3 W TMOJOBOM TMpolecC — OCHOBA KOMOWHATUBHOMU
M3MEHYMBOCTU. MyTallMoHHasi U3MEHUMUBOCTh. Kitaccudukaiuys MyTaiii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (paKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieAcTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneCTBEHHOCTh U U3MEHUYNUBOCTb.

I'enetnka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKHU
YeJIOBEKa: TCHECATOTHUICCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKH M. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBenubie 3a0ojeBaHUsS 4YEIOBEKA: TCHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpeIpacroyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
ComaTnueckue UM TreHeparuBHble MyTanuu. CTBOJOBbIE KiIETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTHKH, TPOPIIAKTUKH U JICUCHUS TeHETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAUEHUE MEIUIIMHCKOMN
TE€HETUKH B MIPEJOTBPAICHUHU U JICUCHUN T€HETUYECKUX 3a00JIeBaHUM YeIoBeKa.

JlemoHncTpanum:

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

Tabmuet u cxembl:  «MOHOTMOpPHAHOE  CKpEIIMBAaHWE HM  €ro
LATOIE€HETUYECKAasT OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHl  Tamer», «JurubpumHoe  CKpeluMBaHHEY,
«uTomornyeckue OCHOBBI JTATHOPUIHOTO CKpEILIMBaHU», «Meto3»,
«B3anmonencTBue AJUICNIBHBIX TE€HOB», «le€HeTHyeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTumnbl uyenmoBeka M KUBOTHBIX», «Buubl
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U3MEHUYMBOCTHY», «MoaudukanrnoHHas W3MEHUYMBOCTH», «HacmemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarmoHHast U3MEHUYUBOCTHY.

O6opynoBanue: MojeNu-amInKanun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonnoe nmomuHupoBaHuey, «JurubpunHoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON U MHUKpompenapar «Jpo3oduna» (Hopma, MyTanuu
(bOopMBI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCeBHOMY.

JlaGopaTopHble U MIpaKTHYECKHE PadOThI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabGopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTanuid y apo30Quiibl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

[Ipaktueckass pabora Ne 2. «CocTaBieHWE U aHAIU3 POJIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHUE CEIIEKUUU U JOMECTHUKALUS.
Yuenue H. UW. BaBumoBa 0 1eHTpax MNPOUCXOXKICHUS U MHOrooOpasus
KYJBTYPHBIX pacTeHHi. LIeHTphl MpOUCXOXKIEHUS AOMAIIHUX XUBOTHBIX. COPT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METOJIbI CeNIeKIuU. MaccoBBI U MHANBUAYAIbHBINH OTOOPHI B
CEJIEKIIMM pACTEHUW U KUBOTHBIX. OlLlEHKa 3KcTepbepa. bIu3KOpoICcTBEHHOE
ckpenuBanue — HMHOpuAWHT. Ywucras nuHus. CKpellMBaHWE YHCTHIX JIUHUMH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIAMHT.
Otrnanénnas rubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJIyYEHUE TOJUILIONAOB. JIOCTHMKEHHMS CENEKIMU PACTEHHUM, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpaciab MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. ITarbl
co3ganusi pexomOunantHod JIHK wu TtpaHcrennsix opranuszmon. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHNUE PACTEHUM.
KnonupoBanue BBICOKOIIPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okojornueckue W dTudeckue  mpoosmempl. MO  —  reHeruyecku
MOU(DUITMIPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanumu:

[Toptpersr: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuubr u cxembl: KapTa «lIeHTpBI MPOMCXOXKACHUS U MHOTOOOpa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
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pacteHui», «Otnanéanas rudpuauzanusy, «Paboter akamemuka M. @. BanoBay,
«Ilomumnongus», «OOBEKTBI OHOTEXHOJOTHH», «KileTouHbIE KYyJIBTYpBl H
KJIIOHUpPOBaHKE», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH MIOA0B U KOPHEIJIONOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacteHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.

JlabopaTtopHble U npakTHYecKHe padoThbI:

Okckypenusi «OCHOBHBIE METOABl U JOCTUKEHHUS CEIIEKIWA PACTCHUN H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHNIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEIbHBIM  y4acTOK, B TEIUIMYHOE XO34MCTBO, J1aOOpaTOPHUIO
arpOyYHHUBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KITACC

Tema 1. JBosrOMOHHAsT OHOJIOT M.

[IpeanocbuUIKM BO3HMKHOBEHMS 3BOJIOLMOHHOM TEOPUH. OBOJIIOIMOHHAS
Teopusi U €€ MecTo B OMoNoruu. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenbctBa HBOMONUU. [lameoHTONOrMYECKHE: TOCIEI0BATEIbHOCTD
NOSIBJIEHUS BHUJOB B MaJICOHTOJIOIMYECKON JIETONMCH, NEPEXOJHbIE (OPMBIL.
buoreorpaguyeckue: cxoncTso U paznuure ¢payH u (aop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pPa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, aAHAJIOTUYHbIE,
pPYJIMMEHTapHbIE OpTraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX IMyTeH y Bcex
OpraHU3MOB.

OomonnoHHas tTeopus Y. [lapBuna. IIpeanochUIKM BO3HUKHOBEHHUS
JnapBuHU3Ma. JIBHKylIuMe CHJIbI 3BONIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IMPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

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

Muxkpoasosonus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLUH.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupojae. MyTalMOHHbBIN
IpolecC M KOMOMHATHBHas M3MEHYUBOCTH. [lomynsiiMOHHBIE BOJHBI U JIpeud
reHoB. M30iumst 1 MUrpanus.

EctecTBeHHbII 0TOOp — HampaBisgiomuii Qgakrop 3Bomouud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tpucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMOUUU. [Ipumepsl
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMoph03bl U HAHOATATITAIIH.
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Bun wu BumooOpazoBanue. Kpurepum Buga. OcHoOBHbIE  (QOpPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, YKOJIOTUYECKOE.

MakpoaBomonusi. DopMbl  HBONIONUU:  (UIleTUYECKasl, JIMBEpreHTHas,
KOHBEpIreHTHas1, mapasuienbHas. HeoOpatuMocTh 3BOIOIUY.

[IpoucxoxeHrne OT HeClEeUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTUBHAS pagualusl.

JdeMoHCcTpanuu:

[Toptpetsl: K. Jlunnen, XK. b. Jlamapk, Y. Japeun, B. O. Koanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmue! 1 cxembl: «Pa3BuTre OpraHMuecKoOro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cyliecTBoBaHue», «EcrecTBeHHBIH 0TOOP», «MHOroobpasue copToB pacTeHHID,
«MHuoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyrtamronHas
U3MEHYHUBOCTB», «Apomopdo3b», «Uamoamanrtauum», «OOmas aereHepauus»,
«/IBmxymue cunbel 3Boouun», «Kapra-cxema wmapmpyra mnyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUIO0OPA30BAHUEY.

OO6opyioBaHUE: KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIOOB M CeMsIH, KoJuleKus «lIpuMepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBICHUS 3BOJIIOIUNY», 0O0BEMHAsT MOJENb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, KoJulekiusa «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Mojnenp ammmkauus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparbl «Pa3Butue Hacexkomoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (pOpMbI KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHblie M NpakTHYeCKHE PadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabota Ne 2. «OnucaHue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuyHble TpEACTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble Trumnoresbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: albuoreHe3 W mnaHcnepMmus. XHUMHUYecKas
3BOJIIOLIMA. AOHMOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE TOATBEPKACHUE XUMUUECKON 3BOIIOMU. HavanbHbie 3Tarbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
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CTPYKTYP U BO3HUKHOBEHHE MNPOTOKJIETKHU. [lepBbie KIETKM W HMX 3BOIIOLMSL.
dopMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emuie 1Mo 3pam U nepuopaM. Karapxein. Apxeiickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mNepuojbl: KEeMOPUHCKUH,
OPJIOBUKCKHH, CUITYPUHUCKUN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKUMU.

Me3so301ickas 3pa u €€ NepUOAbl: TPHACOBBIN, IOPCKUM, MEJIOBOM.

KaliHo3oiickas »pa W €€ TMepuoAbl: MaJCOT€HOBbIA, HEOIE€HOBBIN,
AHTPOIIOTECHOBBIN.

XapakTepucTKa KJIMMaTa U TeoJOorHnYecKuX mpoieccoB. OCHOBHBIE ITaIbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUdl u
KUBOTHBIX. [TosiBIIEHNE, pacliBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucrtemMa OpraHMyYecKOTO MHpa KaK OTpakeHHe 3BoJIONUU. OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

OBoIOLIKA YeJIOBEKa. AHTPOIIOJOTHS KaK HayKa. PazBuTue npeacraBieHuil o
IIPOMCXOKICHUHM 4YeJIoBeKa. Meronsl u3ydeHuss anTponoreHesa. (CxonacrBa u
pa3JInyns YeJI0BEKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxkymue  cuiabl  (pakTopbl) — aHTpPOMOTreHe3a. Hacnencreennas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBI o00pa3  KU3HH,
W3TOTOBJICHUE OPYIUH TPyZAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTAIMM U BETBU JBOJIIOIMN YEJIOBEKA: ABCTPAJIONUTEKH, UenoBek
yMenbld, Yemoek npsaMoxoasmui, YemoBek HeaHIEpTAIbCKHHM, YenoBek
pazymHbIil. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpeMsl CYIECTBOBAaHMs, 00JIaCThb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMJHas  (PKBATOpUaAlbHAs),  MOHTOJOUIAHAsS
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHIOCOOJCHHOCTH  MpeACTaBUTENCH
YEJOBEUECKUX pac K YCJIOBUSIM CYLIECTBOBAHUA. ENMHCTBO 4eIOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpersr: ®@. Pean, JI. Ilactep, A. U. Omapun, C. Munnep, I'. IOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHEeUHOH cucTeMbl», «Pa3Buthe
opraHnyeckoro wmupa», «PacturenpHas xierka», <«OKuMBOTHas  KIEeTKay,
«IIpokapuornueckas kietka», «COBpEMEHHAs CHCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHHS 4YEIOBEKAa M YEJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKHUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «llpeBHenmmue moam», «pesHue monn», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEeUECKUE pachhy.
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OOopynoBanue: My «lIpoucxoxnenue — yenmoBeka»  (OKOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblla, KPOMAaHbOHLA), CIEHOKH WIH
U300pKEHUSI KAMEHHBIX OpYJIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIIEPHI,
pyouna, ckpebna), TeoxpoHoyoruueckass Tabnuna, KoJulekuus «Dopmbl
COXPAHHOCTU MUCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOTHI:

[Ipaktuueckast padbota Ne 1. «M3yyeHue UCKOMaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJUICKIIUSAX).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJau U pa3Jiesibl SKOJIOTHMH. MeTOo bl SKOJIOTHYECKUX
UCCJIETOBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3yIIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxkonornueckue (akropel. Kiaccudukanusa skonorudyeckux (HakTOpOB:
abnotnyeckue, OWOTHYECKHUE U AHTPOIOTreHHbIE. JIeHCTBUE HKOJIOTHYECKHX
(GakTOpOB HA OPTaHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONEPUOIN3M.
[Ipucnocobnenusi OpraHM3MOB K  JICEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosornueckne puTMBl.

buotnueckue  daktopel.  Bumel  OMOTHYECKMX ~ B3aUMOJICUCTBHIL:
KOHKYPEHLUs, XUIHUYECTBO, CUMOMO03 U ero ¢opMmel. [lapazutusm, koonepauus,
MyTyajqu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIN3M,
HeUTpau3M. 3HaueHHE OWMOTHYECKMX B3aUMOJEHCTBUU [UJISl CYIIECTBOBAHUS
OpPraHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IOKa3aTENH
NOMYJSALUNA: YHCIEHHOCTh, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4uCcIeHHOCTH MOMYJISILUA U €€ Perysus.

JlemoHncTpanum:

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

Tabmunpl u cxemsl: kapta «lIpuponusie 30Hb1 3emuan», «Cpeapl oOUTaHUA
opranusMoBy», «®Poronepuoausm», «llomynsuum», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTU NOMYJISUUU UHPY30puu-Ty(henbkny, «llumiesbie nenm».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH PacTEeHUN W3
Pa3HBIX MECT OOHUTAHUS.

JlaGopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeycay.
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[Ipaktrueckas padota Ne 2. «IlogcyéT NI0THOCTH NOMYISIUMIA Pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUIOBaS,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsA3U B
OHOLIEHO3E.

Dkoyioruueckrue cuctembl (dkocucteMsbl). [loHsaTne 006 »skocuctemMe W
ouoreonieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYIIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPIUU B 3KOCUCTEME.
Tpoduyeckue (muIIeBble) YPOBHM OKOCHUCTEMbI. [IMileBble 1€MW M CETH.
OCHOBHBIE TMOKa3aTe€au HKOCUCTEMBI: OMoMacca, MNPOAYKIHUSA. ODKOJIOTHMYECKHE
OUPAMUJBL  TPOAYKIMM, YHUCICHHOCTH, OuoMaccel. (CBOMCTBAa 3KOCHUCTEM:
YCTOWYHBOCTB, CAMOPETYJIALMS, pa3BuTue. CyKIeccHs.

[IpupoHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPONOr€HHBbIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe 1 X035HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak ¢akrtop ycroiuuBocTu 3KocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH OMochepbl Kak
rno0anbHOW 3KocucTeMBbl. JluHamMuueckoe paBHOBecME U OOpaTHasi CBfA3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
azota). 30HAIBbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

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

Cocy1iiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH OnMocdepsl. OCHOBA pallMOHATIBLHOTO
VOPABJICHUS MPUPOJHBIMU pPECypcaMH M HMX HCHOJb30BaHue. JlocTuxkeHus
OMOJIOTHH U OXpaHa MPUPOIBI.

JdeMoHCTpaum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOLEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llemu mmTanusy, «IKoJOTHYECKAsT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA UIMPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jiecay, «buorneno3s Bojmoéman, «ArpoueHo3», «lIpumepHbie
AHTPOIIOIECHHbIE  BO3JICUCTBHUSA HaA IIpUpody», «BaxHeWlme WUCTOYHUKHU
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3arpsiI3HEHUS] BO3[yXa U TPYHTOBBIX BOA», «llouBa — BakHEWIIasi COCTABIIAIOIIAS
ouocheps», «Pakropsl Aerpaganuu mousy, «llapaukossiit 3hdexTy, «DPakTopsl
PaIMOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas cTpykTtypa Ouocdepbi»,
«Pacnipoctpanenune xu3Hu B Ouocdepe», «O30HOBBIM 53kpaH Ouocdepsi,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

ObopynoBanue: MoJenb-anmanKanus «TUIUUHbIe OHOLEHO3bI», Tepbapuit
«PacturenbHble coobmiecTBa», Komiekunu «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TIepOapuM U KOJUIEKIIMM pAacTeHUH W
KUBOTHBIX, MPHUHAJIEKALINE K Pa3HbIM 3KOJIOIMYECKUM TpyIlIaM OJHOrO BUIA,
Kpacnas knura Poccuiickoii ®enepaunu, u300pakeHUs OXpPaHSAEMbIX BHUIOB
pPaCTEHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K pe3ysbTaTam
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cpefaHero oOumiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISIONINE: OCO3HAHKWE OOYYaIOIMMUCA POCCHUUCKOM
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN Pa3BUTUS OHOJOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEHU
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «bruonaorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TPHHSATHIMA B OOIIECTBE MpaBUJIaMH M HOpPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHS, OCPEKHOrO OTHOIIEHHUS K KYJIbTYpHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, npupoie U
OKPY>KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHoro mpeamera «buosorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HaIpaBJICHUH
BOCIIUTATEJILHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHUS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOIIErocst Kak aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;
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OCO3HAHHUE CBOUX KOHCTUTYLMOHHBIX IpaB M OOSI3aHHOCTEH, YBa)KCHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW [EATETbHOCTH TMpPU CO3AaHHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COI[MAIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHUS
y4eOHBbIX, TI03HABATEIbHBIX M HCCJIEAOBATEIbCKUX 3a7a4, YBaXKUTEIBHOIO
OTHOUIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpPHU OOCYKJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

chOpMHUPOBAHHOCTh pOCCUCKON IpaXIaHCKOU UJCHTUYHOCTH,
MaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH IIE€pPE]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOX PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEIUIO U TTaMITHUKAM TPUPOJIbI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuUTHE OWOJOTUM, TOHMUMAHUSI 3HAYCHHUS OHOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0OIIIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh Ha MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusIMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:
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ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYAsl 3CTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILIECHU;

MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOU IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XKEHHMIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOIUOHAIBHOTO 0J1ArONOTyYHs:

NOHMMAHUE W peaju3alus 3J0pOBOrO0 U 0e30MacHoro obpaza KU3HU
(31opoBOE  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quuueckas
aKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIIECHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAHUE 1EHHOCTH MPaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTUYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

MHTEpEC K pa3inyHbIM chepaM MpodeccunoHalIbHON e TEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccud #  pealn30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh UM CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpPa30BaHMUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOrH4€CKOr0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKON KYyJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCIEICTBHMA ISt
OKPYKaroLIEH Cpebl;

OCO3HAaHME TJI00aJBLHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M MyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TpPH HU3YYCHUU OHOJIOTHH
3HAHWST W YMEHUS TPU PEIICHHH TMPoOJIeM, CBSI3aHHBIX C PAIMOHAIBLHBIM
IPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  TMOBEIEHUS B MPUPOJIE,
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HaIlpaBJICHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHUCTEMAax, OXpPAaHY BHJIOB,
aKOcuCTeM, brochepsr);

aKTUBHOE HENpUsITHE JEHCTBUN, MNPUHOCALUIUX Bpel  OKpYKarolieu
NPUPOIAHON cpejie, YMEHHE MPOrHO3UPOBATH HEOJArONPUSTHBIE IKOJIOTHYECKUE
MOCJIC/ICTBUS MPEANPUHIMACMBIX ACHCTBUHN U TIPEIOTBPAIIATH HUX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, IKOJIOTHYECKON KYJIbTYpHI,
OTIbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKON JIEITEIbHOCTH SKOJIOTMUECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

C()OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHMTATEIBCKOM KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

NOHUMAaHUE Ccrnenu@uKku OUOJOTUM KaK HayKd, OCO3HAaHUsA €€ pOJu B
GbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
NpPEACTaBICHUs] 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YEJIOBEKa U
oOIIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJISI COBPEMEHHOW IMBHIIA3AIUU:
oOecrieueHuss HOBOTO YPOBHS DPAa3BUTHUS MEIUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEelIaTh pPECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00AJIBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
MOBBIINIEHUs OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHONW T'paMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAILHON TPaMOTHOCTH OOydaromuxcs, GopMHPYyEeMO
IPY U3y4YCHUH OMOJIOTHH;

MMOHMMAHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISANINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKIIIOUCHHMs] HAa OCHOBE HAy4dHBIX (DAKTOB U
UMEIOIINXCS JAHHBIX C IEJIBIO TIOJYYECHHSI JIOCTOBEPHBIX BHIBOJIOB;
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CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHMS s
pelieHus mpoOsieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAHHUE LIEHHOCTH HAYYHOH JEATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOCKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIbHOCT HHIUBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yJabTaTbl OCBOCHHs yueOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAaYMMble i (OPMHPOBAHHUS MHUPOBO33PEHUSI O0YyYaIOIIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKaroLIUe
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHUsl, sIBJICHHE, MPOLIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeOBaHUE,  HAONMIOJIEHWe, H3MEpPEHHE, OKCIEPUMEHT U ApPYTHX),
YHUBEpCalbHble Yy4yeOHbIE JEUCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalOIIUXCs, CIIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHUPOBO33PEHUYECKNE 3HAHMSI M  yYHUBEpCaJbHblE y4eOHbIE JIEUCTBUS B
ITO3HABATEJILHON U COLMAIIBHON MPAKTHUKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI IMPOTPAaMMbl CPEJHET0 OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

Osiaaenue YHHMBEPCAJIbHBIMHU yueOHBIMU MO3HABATEJIbHBIMH
NEeHUCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE TECTBUS:

CaMOCTOSITENILHO  (OPMYyJIUPOBaTh M aKTyalU3UpoBaTh  MpoOliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUUYECKOTO MBIIUICHHUS
(ananuza, cUHTE3a, CPaBHEHUSI, KJIaccu(pUKaIi, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIMBAThH
CBSI3U C IPYTUMH MOHATUSMH);

OMpENENATh UETU JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAKTOB U SIBJICHUIM
YKUBOU MIPUPOLBI;
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CTPOUTH JIOTMYECKHE pPACCYKIEHUs (MHIYKTUBHbIC, JEAyKTUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSITh CXEMHO-MOJIEIIbHBIC CpencTBa TUTSt IPEACTaBICHUS
CYIIECTBCHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a
TaKK€  NPOTUBOPEUMU  PA3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH pEHIeHUs MPoOJeMbl ¢ YYETOM aHaIM3a HWMEIOIIMXCA
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEaTUBHOE MBIIUIEHUE TPU PEIIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHBIE BUJbI JACITEIBHOCTH M0 MOJIYYEHUIO HOBOTO
3HaHUS, €ro HUHTEepIpEeTaluy, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B Y4EOHBIX
CUTYalUsiX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COL[MAJIbHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajiavy,
BBIJIBUTaTh TUIOTE3y €€ pEeIIEeHUs, HaXOAUTh APTYMEHTHI JIsl J10Ka3aTelbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHANM3UpOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYUIECTBJIATh LIE€JIECHANPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeNUCTBUS B MPO(GECCHOHANTBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYI0 U MPAKTHUYECKYIO 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTei;



25

BBIJIBUTaTh HOBBIE WJEHU, NPEIJIarartb OPUTHMHAIBHBIE MOJIXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTEe y4eOHOTOo
nocoOusi, HAyYHO-TIONMYJSAPHOW JUTEparype, OHOJOTHYECKUX CIIOBapsX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UpOBATH
MH(POPMAILIMIO Pa3IMYHbIX BUJOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCTD;

(GopMyIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOMABI IPU MOUCKE U
otOope Omosornueckor MHGOPMAITH, HEOOXOAMMOM ISl BBHITOJTHCHHS YICOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HMCIHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKAaTHUBHBIX
TE€XHOJIOTH, COBEPUIEHCTBOBAThH KYJBTYpPy AaKTUBHOTO MCITOJIb30BAaHUS PA3JIMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMAIbHYIO  (OpMYy  IPEICTABICHHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa MHpu padoTe ¢
OMOJOrMyeckod HHPOpMalUUE: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBI, (OpMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpE/ICTBA
HaIJITHOCTH;

BJaJeTh  HABbIKAMU  paclO3HaBaHWA U 3allUThl  HUH(OpMaLMH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaieHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH JeCTBUSIMU:

1) o6menmue:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBINOJHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBaTh UHTEPECHl U COTJACOBAHHOCTH MO3MIMI IPYrUX YYACTHUKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HeEBepOaJibHble CpEJCTBa OOIIEHMs, IMOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaluH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOAMM OOIIEHHS M B3aUMOJEWUCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,
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pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MIOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
pabOThI IPH pelIeHUN OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUS TPYNIOBLIX (HOPM B3aUMOJEHCTBUS MPHU PELICHUH YIeOHOU 3a/1a4H;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX JCUCTBUI C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJJIEKTUBA;

NPUHAMATh I1€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKJaTh pEe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4€CTBO CBOEr0 BKJIAJa M Ka)XJAOr0 YYaCTHUKA KOMAaH]bl B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHUBaTh HJIEU C TMO3UIHH HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIMATHBHBIM.

OBJaieHne YHUBEPCAJIbHBIMH PEryJSITUBHBIMU AeHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS IS BBISABICHUS NPOOJIEeM U HX
pEIIeHHs B )KU3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BBHIOMpATh HAa OCHOBE OHWOJIOTMUECKHX 3HAHWUU IIEJIEBHIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHUCTBHUSIX M MOCTYIKaxX MO OTHOUIEHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITETIbHO OCYIIECTBIIATh MMO3HABATEIIBHYIO NESITEIbHOCTD, BBISBIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENIbHO COCTABJISITH IUIaH  pPELICHUS MpodsieMbl €  YYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTECHUIN;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IMIUPOKOH SPYAUIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.
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2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYyaIlMsIM, BHOCHTb KOPPEKTHBBI B JEATCIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;

BJIaJIeTh ~ HaBbIKAMHM  IIO3HABATCIbHONH  pedieKCMM  KaK  OCO3HaHUS
COBEpIIIACMBIX JCHCTBHH M MBICIUTCIBHBIX IPOIECCOB, WX pE3YJIBTaTOB M
OCHOBaHMH, MCIOJIH30BaTh MPHEMBI PeQIICKCHH JIJISI OIICHKU CHUTYaIldd, BBHIOOpPA
BEPHOTO PEILICHUS;

yMETh OIICHWBAaTh PUCKA W CBOCBPEMECHHO NPUHMMATH DPELICHHS IO HX
CHIDKCHHIO;

NPUHAMATh MOTHBBI WM apTyMEHTBl JPYIHMX NpH aHaJi3e pPe3yJbTaToB
NCSATCIIBHOCTH;

3) npuHsATHE CeOs M APYTUX:

PUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

IPUHAMATh MOTHUBBI M apryMEHThl JPYTHX [P aHaJu3e pPe3yJIbTaToOB
NCSATCIIBHOCTH;

IpHU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OMIUOKH;

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUP C TTO3UITUH JIPYTOr0 YEIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarbl OcBOoeHHUs mnporpammbel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera « buonorusp
HAy4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPHPETALNUU U
peo0pa30BaHUI0 3HAHUM, BUBI JCSITEIBHOCTH IO MOJYYSCHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3MYHBIX yU4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbIe
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS y4ueOHOrO mpeameta «buomnorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTHHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKITMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE paCKpbIBaTh COJEpkKaHUE OMOJOTMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KIJIETKA, OpraHu3M, MeTaboau3Mm (0OMEH BEIIeCTB M IpEeBpalleHUE
HHEPrUM), TOMEOCTa3 (CaMOpEryJysiius), YpOBHEBasI OpraHu3alis *KUBBIX CUCTEM,
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CaMOBOCIIPOU3BEICHUE (PEMPOAYKIIHS), HACTEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMUECKHE Teopuu (KIETOYHAas, XPOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouosoruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 LEHTpax MHOrooOpasus H
MPOUCXOXKJICHUS KyJIbTypHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUllbl
UX IPUMEHUMOCTH K KMBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHUE MUBBIX CUCTEM, ITPOIIECCOB W SIBICHHI, OPraHU3alMs U MPOBEICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBW)KCHHE  TUIIOTE3bl,  BBHISBJICHUE
3aBUCUMOCTH MEXAY HCCIEIyEMbIMU BEIMYMHAMU, OOBSICHEHUE TMOJYyUYCHHBIX
pe3yJIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX IOHSTHH, TEOPUNA U 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHWH MOJYYECHHBIX PE3YJIbTATOB;

YMEHHUE BBIJEIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
HDYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHu3MOB, OCOOEHHOCTHU
IIPOLIECCOB: OOMEHAa BEIECTB M NMPEBpPALICHUS] SHEPIrUU B KIETKE, (POTOCHHTE3A,
IJIACTUYECKOTO W DJHEPreThueckoro oOMEHa, XEeMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOJOTBOPEHUS, PA3MHOXKEHUS, WHIAUBHUIYAJIbHOIO Ppa3BUTHS OpraHu3Ma
(oHTOTEHER);

YMEHHUE TPUMEHSThH IMOJYyUYCHHBIC 3HAHUS JJIs1 OOBSICHEHUS OMOJOTHUECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1eNplo obecriedyeHus: 0e30MacHOCTHM CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHN HOPM IPAMOTHOTO TOBEJICHUS B OKPYKAIOIICH
MPUPOJIHON cpejie, TMOHUMaHUE HEOOXOJAUMOCTH HCIOJIb30BAHUS JOCTHKEHUMN
COBPEMEHHOMU OHoIOrnu u OMOTEXHOJIOTHUH VIS pPalMOHATILHOTO
MPUPOJIONIOIb30BAHUS;

YMEHHE pellaTh »BJEMEHTapHbl€ T'E€HETUYECKUE 3aJaud Ha MOHO- U
JUTHOpPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHWEe, COCTaBIATh CXEMbI
MOHOTHOPUJIHOTO CKpEIMBAHUS JJIsI TPEeACKa3aHusl HACIEIOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJHATH JIA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOIATH
npaBuia mpy paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHUE KPUTHUYECKU OIIEHWBaTh M HHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTMYECKOTO  COJIEpP)KaHUs, BKIIIOYAIONIYI0 TICEBJOHAYYHbIC 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX WCCIEAOBaHWN B OHOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;
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YMEHHUE CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIC W YCTHBIE COOOIICHUS,
00001ast GMOJIOTHYECKYI0 HH(POPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN arnmapaTt OHOJIOTHH.

[IpeameTHble pe3ylbTaThl OCBOCHMS ydueOHOro mnpeameta «buosnorus» ¢ 11
Kjacce JOJDKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTH 3HAHUW O MECTE U PO OMOJIOTUH B CHCTEME HAyYHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTUHBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCUMCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
TPAaMOTHOCTH YEJIOBEKA JJISl PEIICHUS KU3HCHHBIX 3a71a4;

YMEHHUE PACKpPBIBATh COJEpPKAHUE OHOJOTHYCCKUX TEPMHUHOB W TIOHITHI:
BU/I, TIOMYJISALINSI, TeHOMOH, IBOJIOLMS, ABMXKYIIUE CUIBI ((PaKTOPHI) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPraHu3MOB, BU000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
DKOCHUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYLEHTHI, IEMH  IUTaHUsA,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, ouocdepa;

yMEHUE W3JIaraTb OWOJOTHYECKHE TEOpUH (PBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DOBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpeimeBoro cxonactea K. M. bapa, depenoBaHusi TJIaBHBIX HalpaBlICHUNA WU
nyteit spomonuu A. H. CesepiioBa, yuenusi o ouochepe B. W. Bepnaackoro),
OTIPEEISTh TPAHUIIBI HX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO MO3HAHKS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, TPOILIECCOB W SIBICHHM, OpraHu3aiusi W MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy HCCICIyEeMbIMH BEIIMUYMHAMH, OOBSICHCHHE ITOTYYCHHBIX
pPE3yNbTaTOB, MCIOJIb30BAHHBIX HAyYHBIX TMOHSATHH, TEOPHA W 3aKOHOB, YMCHHC
JieaTh BBIBOJIBI HA OCHOBAHUH TOJIYYEHHBIX PE3yJIbTaTOB,;

YMEHUE BBIICIATh CYIIECTBEHHBIC TPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHJOB, TMONYJANHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEACTBEHHOM
M3MEHYUBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCTIOCOOIECHHOCTH
OpPraHU3MOB, JICUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BCIIECTB W TIOTOKA DHEPTMH B DKOCHUCTEMax, AHTPOMOTEHHBIX HW3MEHEHUN B
HKOCUCTEMAaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOTCOXHMHUYECKHX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJyYCHHbIE 3HAHUS ISl OOBSACHEHHS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUU, JJIs1 NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HH C IIeJIbI0 o0ecredeHus: Oe30MacHOCTH CBOETO 370POBbS M 370POBBS
OKPYXKAIOIIUX JIOJEH, COOI0ICHNST HOPM IPAMOTHOTO ITOBEJICHUS B OKPY KAFOIICH
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OPUPOAHON cpee, MOHMMaHue HEOOXOIMMOCTH HCIHOJIb30BAaHUS JTOCTHUKEHUN
COBPEMEHHOW OMOJIOTUH ISl PAllMOHAIBHOTO MPUPOI0NI0JIb30BAHUS;

YMEHHE PElaTh 3JEMEHTAapHbIE OMOJIOTUYECKUE 3a/1a4, COCTABIATh CXEMBI
IEpPEeHOCa BEIIECTB U SHEPTUU B IKOCUCTEMAX (LIETIM TUTaHUS);

YMEHHE BBIMOIHATH J1A0OpAaTOPHBIE M TMpPaKTHYECKHE pPabOThI, COOIIOAAThH
npaBuia Mpu pabore ¢ yueOHbIM U 1a00paTOPHEIM 000pYyI0BaHHUEM;

YMEHHME KPUTHYECKH OLEHUBaTh U HUHTEPIPETHPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccoBOW MH(OpPMALUU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMarTpuBaTh  TJ0OadbHBIE  SKOJOTHYECKHE  MPOOJIeMBbI
COBPEMEHHOCTH, (()OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLIECHMUS,
000011as OMOJIOTHYECKYI0 MH(OpPMALMIO U3 HECKOJBKUX MCTOYHHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapaT OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne ni/m P Konrpoabnubsie IIpakruyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
bubnunoreka LIOK
1 bronorus xax Hayka 2 05 https://m.edso0o.ru/7f41c292
2 JKuBbIe cCTEMBI U UX OpPTaHHU3aIUs 1 bubmorexa LIOK
p t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bu6nmorexa LIOK
4 HKHSHEESTENEHOCTE IIETKH 0 https://m.edso00.ru/7f41c292
5 Pa3smHOXeHUE 1 MHANBUAYAIBHOE pa3BUTHE 5 1 bubnnorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M K3MEHUYMBOCTh 3 15 bubmmoteka IIOK
OpraHU3MOB ' https://m.eds00.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHUHI https://m.edso00.ru/7f41c292
8 O06o06mienne 3Hanui. ['010BOE MPOBEPOUHOE 1 1 bubmmnoreka [JOK
MEpOIPUATHE https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4
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11 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne ni/m P Konrpoabnsie IIpakruuyeckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
bubnunoreka LIOK
1 IBOONKOHHAL OHONOTHA o L https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emute ' https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
3 OpraHu3MbL 1 OKpYKaiOWas cpeia > . https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4
Coo01ecTBa 1 SKOJOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
P 2
° C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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