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[TOACHUTEJIBHA A 3AITMCKA

[Iporpamma mo OuoJiorTMM Ha YpPOBHE CpeAHEro  oOlero oOpa3oBaHMs
COCTAaBJIEHA Ha OCHOBE TpeOOBaHMA K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTenbHON NpOrpaMMbl CPEHETO O0IIEro 00pa3oBaHusl, MPEACTABICHHBIX B
OI'OC 000, a Takxke ¢eaepanbHOl pabouedt mporpammbl BocnuTanus .Ilpu
pa3paboTKe MporpaMMbl IO OHMOJIOTUH TEOPETUUYECKYIO OCHOBY JIS OIpEIeICHHS
MOAX0M0B K (OPMHUPOBAHUIO conaepkaHusi ydeOHoro mpenmera «buomornsy
COCTaBWIN: KOHUETNITYaJIbHbIE MMOJIOKCHUSI dIocC COO 0
B3aMMOOOYCIOBJICHHOCTH  IIeJIel, CoJep>KaHMsl, pe3yJbTaToB OOydYeHUs U
TpeOOBaHMIA K YPOBHIO MTOJATOTOBKHU BBIITYCKHUKOB, TIOJIOKEHUSI 00 OOIIUX HENIX U
MIPUHITUTIAX, XapPaKTePU3YIOMUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
oOmero oOpa3oBanuss B Poccuiickoil ®enepanuu, a TakkKe MOJOKEHUS O
cnenupuke OMONIOTUM, €€ 3HAYCHUHU B MTO3HAHUU KUBOM MPUPOJIBI U 00ECIICUCHUH
CYILIECTBOBAaHMS 4YelioBeuecKoro obmiectBa. COryiacHO Ha3BaHHBIM MOJIOKEHUSM,
oTpe/eeHbl OCHOBHBIC (DYHKITHH MPOTPAMMEI TI0 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ja€T NPEACTaBICHHE O LEsIX, 00 oOluei
CTparerud OOydYeHHs, BOCHUTAHUS W PA3BUTHS OOYYAIONMIUXCS CPEJICTBAMU
yueOHoro mpeamera «buonorusi», omnpeaenser o0s3aTeNbHOE MPEAMETHOE
colepkaHue, €ro CTPYKTypy, pacmpeneiieHue 1o paszieiaM H  TeMmaw,
PEKOMEHIyEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUEOHOr0 Marepuaia ¢ y4éToM
MEXIIPEAMETHBIX W BHYTPHIIPESIMETHBIX CBSI3€H, JIOTUKH 0O0pa30BaTEIHHOTO
Iporiecca, BO3paCTHBIX OCOOCHHOCTEH 00yJarOmuXCs.

B nporpamme mno OuONOTMM TakKe YUMTHIBAIOTCS TpeOOBaHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TPEJAMETHBIM pe3yibTaTam
oOyueHuss B (POPMHUpPOBAHMM OCHOBHBIX BHJOB Yy4uyeOHO-IO3HABATEIbHOU
NeATeIbHOCTH/Y4eOHbIX JEeUCTBUN OOYy4YarolIMXCsi MO OCBOEHUIO COJEp KaHUs
OMOJIOTHYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIH ypPOBEHb) pean30BaH
INPUHITMI TIPEEMCTBEHHOCTH B HW3Y4YCHUW OWOJOTMH, Onaromaps 4emMy B HEH
IPOCMATPUBACTCS HANPABJICHHOCTh HA pPa3BUTHE 3HAHWM, CBSI3aHHBIX C
GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAIIUN JIMYHOCTH, SKOJOTUYECKOTO MBINIJICHUS, PEJCTABICHUN O 3J0POBOM
oOpase >XM3HM M OEpEKHBIM OTHOIIEHHWEM K OKpY)KAIOIIeH MPHUPOIHOU Ccpee.
[TosToMy Hapsiny ¢ M3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPH, a TaKKe 3HaHUU O
CTPOEHHUH >KMBBIX CUCTEM PA3HOIO PaHra U CyIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B
HUX TPOIIECCOB B MPOrpaMMe Mo OWOJIOTHH YACICHO BHUMAHUE HMCTIOJIb30BAHHIO
MOJTYYCHHBIX 3HAHUU B MMOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIATHBIX 3a7a4, B
TOM 4HCJIe: TMPO(UIAKTUKU HACICACTBEHHBIX 3a00JE€BaHUN YEJIOBEKA, MEIUKO-
r€HETUYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU



LEJIECOO0PA3HOr0 TMOBEACHHUS B OKpYXXalolled NPHUPOJHON Cpene, aHaiau3a
BIIMSIHUSL XO35MCTBEHHOW JESATENBHOCTH 4YEJIOBEKAa HA COCTOSIHHE IMPUPOIHBIX U
HCKYCCTBEHHBIX SKOCUCTEM. Y CUJIIEHUE BHUMAHHMS K MPUKIIAJHON HAPABICHHOCTH
yueOHoro npeamera «buosiorus» NpoJIUKTOBAHO HEOOXOAMMOCTBIO O0ECICUEHHUs
YCIIOBHUH JUIsl pEIIEHUsI OJJHOW U3 aKTyaJbHBIX 3aJay IIKOJIBHOIO OMOJIOIMYECKOIro
oOpa3zoBaHMs, KoTOpas Impeanonaraer (HOpMUPOBaHHE Yy  OOyYaroUXCs
CHIOCOOHOCTH aIallTUPOBAaThCA K HW3MEHEHUSM JUHAMUYHO pPa3BUBAIOILIETOCS
COBPEMEHHOI'0 MHpa.

buonorust Ha ypoBHE cpenHero o0miero oOpa3oBaHHUS 3aHMMAET Ba)KHOE
mecto. OHa oOecneunBaeT (GOPMHUPOBAHHE Y OOYHAIOIIMXCS NPEICTaBICHUN O
Hay4YHOU KapTUHE MHpA, paclIdpseT U 0000MIAeT 3HAHUSA O KUBOW NPHUPOJE, €€
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOM OPraHM3allMM W DBOJIOLMH, CO3MAET
yCIOBUSL  JAJsi: TO3HAHWS  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(PYHKIIMOHAJIBHOM TPaMOTHOCTH, HaBBIKOB 3JI0pOBOTO M 0Oe€30macHOro obpasa
KU3HH, IKOJIOTMYECKOr0 MBIIUICHHS], IEHHOCTHOTO OTHOILIEHHUS K KHUBOM MPUPOJIE
U YEIIOBEKY.

bonbioe 3HaueHre OMOJIOTUSI UMEET TAKXKE JJIs PEUIEHUS] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  oomero o0pa3oBaHus,  COLHUAIM3ALNU
oOyuaroruxcsi. Mzyyenue 6uosorun oOecrieuuBaeT yCaoBuUs Il (popMUpOBaHUS
MHTEJUIEKTYalIbHbIX, KOMMYHHMKAllMOHHBIX H HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET MHTErpalid OMOJOTMYECKHX 3HAHUM C
NpPEICTaBICHUAMU U3 APYTUX Y4€OHBIX NMPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUU
U reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeaHA3HAYEHMM y4eOHOro IpeamMera
«buonorus» coOCTaBUJIM OCHOBY Ul ONPEICNICHUs MOAXOIOB K OTOOpY H
CTPYKTYPUPOBAHHIO €ro COJAEp)KaHUs, TMPEACTaBICHHOr0 B Iporpamme 1o
OMOJIOTHH.

Ot6op conepkanus ydeOHOro mpeamera «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMM KyJIbTypoCcOOOpPa3HOTO MOAXOIa, B COOTBETCTBUH C
KOTOpPBIM OO0y4aromuecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE s
dbopmupoBaHus 0OIIEH KyJbTyphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJioBeKa B OKpYXarollleld MPUPOIHON cpesie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TPaKTHUECKOH aestenbHOCTH. Oco00oe MeCTo B 3TOW CHUCTEME 3HAaHUM
3aHUMAIOT JIEMEHTHI COACPKAHUI, KOTOPbIE CIyX,aT OCHOBOH U1 (POPMUPOBAHUS
IPEIACTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHE MHUpa U
LEHHOCTHBIX  OpPUEHTAlMSIX  JMYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3aLUH
OuoI0rNUecKoro oopa3zoBaHusl.

CrpyKkTypupoBaHHe COAEpKaHUS y4yeOHOro Marepuala B IMpOrpamMme Io
OMOJIOTHH OCYIIECTBICHO € YY€TOM NPUOPUTETHOTO 3HAYEHMsI 3HAHUM 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX MKUBOW MPHUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu U



ABOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJICHBI CIIEIYIOLIUE COJepKaTeNbHble JIMHUK: «buosnorus kak Hayka. Metoasl
Hay4yHOTo To3HaHUs», «KieTka xak Ouonormueckas cucrema», «OpraHu3m Kax
ouonoruyeckas cucreMa», «CucreMa M MHOTrooOpasue OpraHMYEeCKOro MHUPay,
«IBOJIIOIMS JKUBOU MPUPOABD?, « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

Lens m3yuenus yueOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHHE  OOYYaIOUUMHUCS  3HAHUAMU O  CTPYKTYpHO-(YHKIIMOHATHHOU
OpraHu3allid >KUBBIX CHUCTEM pa3HOTO paHra © NPUOOPETeHHE YMEHH
UCIOJIb30BaTh ATH 3HAHUS MJIi TPAMOTHBIX JIEUCTBUM B OTHOILIEHUU OOBEKTOB
’KUBOU MPUPOJIBI U PEIICHUS Pa3IMUHBIX )KU3HEHHBIX TPOOJIEM.

JlocTikeHre 1enu u3ydeHus: yueOHoro npeamera «buosnorus» Ha 6a30BOM
YPOBHE 00ECIIEUMBAETCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOEHHE OOYYaIOUIUMUCS CHCTEMbl 3HAaHUM O OMOJOIMUYECKHX TEOPHSIX,
YUEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIY/KAIUX OCHOBOM
Uil (pOPMUPOBAHUSL TPEICTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/JaX HAay4YHOrO MO3HAHUS, CTPOEHUU, MHOT00Opa3uu U OCOOCHHOCTSX >KUBBIX
CUCTEM PAa3HOI0 YPOBHS OpraHU3all{, BBIAAIOUIMXCS OTKPBITHSIX U COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTHH;

(GopMupoBaHrue y OOydarOIIMXCSl MO3HABATENbHBIX, MHTEJUIEKTYaJIbHBIX U
TBOPUECKUX CIOCOOHOCTEN B MPOIECCE aHalIM3a JaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAy4YHbIX B3IVISIAOB, WJEH U TOJIXOJOB K H3YUYEHHUIO JKUBBIX CHUCTEM
Pa3HOIO YpOBHSI OPraHHU3aLUY;

CTAaHOBJICHHE Yy OOydJaromuxcs oO0mel KyJIbTypbl, (YHKIIMOHAJIHLHOM
IrPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBACHATh U OLICHUBATDH SIBJICHUS OKPYKAIOLIETO
MHUpa >KMBOM MPUPOJAbI HA OCHOBAaHUM 3HAHUUA W OMbITA, MOJYYEHHBIX MPHU
M3yYEeHUU OMOJIOTHH;

¢opmupoBaHne y oOydaloIUXCsl YMEHUW WJUTIOCTPUPOBATH 3HAUYCHUE
OMOJOrMYECKUX 3HAHUM B MPAKTUYECKOW JAEATETbHOCTH YENOBEKa, pPa3BUTHUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOYKHOCTH TO3HAHMS UYEJIOBEKOM >KHBOM
PUPO/JIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOCHUS STHUYECKUX
HOPM IIPU MIPOBEIECHUHN OMOJIOTUYECKUX UCCIIeI0BAaHUN;

OCO3HaHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWM [JIs1 TOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpPbI, 1J11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IPUMEHEHHUE TPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCEAHEBHON JKU3HU JIJIs
OLICHKH IIOCJIEICTBUI CBOEH AEATEIBHOCTH IO OTHOILIECHHIO K OKPY’KAIOILEN cpeae,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHWE U COOJIOACHHE Mep NPOPUITAKTHKA
3a00JIeBaHUH.



B cucreme cpemnero oOmiero oOpaszoBaHusi «buonorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIBHBIM yUEOHBIM TPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHOH 00acTh « EcTecTBeHHO-HAyYHBIE TIPEIMETHD.

Ji1st u3ydeHust OMOJI0TUU Ha 0a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHHMs
oTBoaMTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Heento).



COJEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buosorusi kak Hayka (2 4yaca)

buonorus kak Hayka. CBsizb OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMU €CTECTBEHHBIMU HayKamu, (puiiocopueit, ITUKON, SCTETUKON U MPABOM.
Ponp Ouonoruu B GOpPMHPOBAHUM COBPEMEHHOM HAy4yHOW KapTHHBI MHUpA.
Cucrema OMOJIOTMYECKUX HayK.

MeTobl TO3HAHUS KUBOUW IPUPOIbI (HAOII0IEHHE, YKCTIEPUMEHT, ONTMCAHMUE,
U3MepeHue, KilaccupuKalus, MOJACTUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX).

JlemoHncTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTOobl MO3HAHMS JKUBOW TPUPOJIBI».

JlaGopaTopHble 1 NIpaKkTHYeCKHe PadoThI:

[Ipaktuueckass paboraNe 1. «Mcmonb3oBaHue pa3IUYHBIX METOJOB TIPU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7Kusble cucreMbl U ux opranu3aunus (1 gac)

JKusbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT udyueHust ononaoruu. Otaudue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIlui OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIN, MNOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHU3AIMNH
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. XumMnueckuii COCTaB U CTPOEHHUE KJIETKH (8 yacoB)

XUMHAUYECKUM COCTaB KIIETKA. XHUMUYECKHUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKpPO3JIeMEHThL. Bosia 1 MUHEpaibHbIE BEUIECTBA.

OyHKIMM BOABI U MHHEPAJIBHBIX BelIeCTB B KkieTke. llommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
Hezamenumeble 1 3aMEHUMbIE aMUHOKHUCIIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphI O€IKOBOW MOJIeKybl (TIepBUYHAs, BTOpPHUYHAS, TPETHYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCcTBa OeikoB. buonormueckue
GyHKIIUU OEITKOB.



depmeHThl — Owonormyeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. ButamuHbl.
OTtnuynst JepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a U JAe30KCHpHO03a),
aucaxapunpl - (caxaposa, JaKTo3a) M IMojucaxapuibsl  (Kpaxmani, TJIMKOTEH,
LEJUII0II03a). bruonornyeckre (yHKIMH yIIIEBOJIOB.

Jlumunel:  Tpurauuepuabl, Gochomunuabl, crepouabl. [uapoduIEHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTIEBOAO0B, OCJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTUU.

HyxneunoBeie kucnotel: JHK wu PHK. Hykneotuasl — MOHOMEpHI
HYKIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenue n pynkuu PHK.
Buasl PHK. AT®: ctpoenune u GpyHKIIUH.

[{uTosnorus — Hayka o kierke. Knerounas Teopust — mpuMep B3auMOJIEUCTBUS
uaen u (akToB B HAYYHOM MO3HAHUHU. METO/Ibl U3YyUEHUS KIETKH.

Knerka xak mnenoctHas xuBasg cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapyXHas memOpana, moiyiekyasl JIHK kak renernueckuil ammapar,
cucTeMa cuHTe3a Oeska.

Tunsl KIETOK: »JyKapuoTHyeckas U mpokapuoruyeckas. OcoOeHHOCTH
CTPOCHHUS TpOoKapuoTUYecKor KieTku. Kierounas crenka Oaktepuii. CtpoeHHe
JSYKApPUOTUYECKON KIEeTKA. (OCHOBHBIC OTJIMYUSA PACTUTEIBHOW, >KUBOTHOM H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAJIHMKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoricTBa u pyHkiuu. [{lutomnnasma u eé
opranounbl. OnHomeMOpanHbie opraHounbl kieTku: OIIC, ammapart [onbmxkwy,
an30coMbl. [loyaBTOHOMHBIE OPraHoOMIbl KJIETKH: MHUTOXOHIPHH, TIIACTHUIBI.
[TpoucxoxaeHnue MUTOXOHApHA W Tuiactuia. Buael mimactun. HememOpaHHble
OpraHoubl KJIETKU: PHUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUONIH, PECHUYKH,
KIyTUKHA. OyHKIIUM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue saapa: sjepHas 000JI0UKa,
KapuoIuiazMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[uarpammel:  «PacripeneneHue XUMUYECKHX JJIEMEHTOB B HEXKHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIEN.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAbY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIIbl OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotbl. JJHK», «CtpoeHue MoyieKybl



AT®», «CtpoeHne 3yKapuoTHUYECKOU KIETKN», «CTpOoeHHE >KMBOTHOM KIETKW»,
«CTpoeHue pacTUTEIbHOU KIETKN», «CTpoeHHe MNPOKAPUOTUUYECKON KIIETKWY,
«CTpoeHue sqpa KIEeTKN», « Y TIeBOAbD, «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHMKPOCKOM, OOOpYyIOBaHUE HJisi MPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpOIpEnapaTbl pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIBHBIX KIJIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

JlabopatopHas pabota Ne 1. «M3yueHue KaTaqIUTUYECKON AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)».

JlabopatopHas pabota Ne 2. «M3ydyeHue CTpoeHHUSI KJIETOK paCTEHUH,
YKUBOTHBIX U OaKTepuUil MoJi MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIMpenaparax U HUx
OTIMCaHUE.

Tema 4. JKusHeaesiTeJbHOCTh KJIETKH (6 4acoB)

OOMeH BelIecTB, Wik MeTadoIu3M. ACCUMUIAIUS (TUTACTUYECKUI OOMEH) U
JUCCUMWISIUSA (PHEPreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BELIECTB M SHEPrUU B TOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbiii. Pois ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPANICHUU YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (hoTOCHHTE3a. 3HaAUeHUE (POTOCHUHTE3a JJIsl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpensl Ha (POTOCUHTE3 U CITOCOOBI TOBBIIMICHUS €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHU.

XeMOoCHHTe3. XEeMOCUHTE3UPYIoIe OakTepuu. 3HAYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PacriernsieHue BEIIECTB, BBIJICJICHUE U
AKKyMYJMPOBAHHE DHEPrUM B KJIETKE. OTambl HHEPreTUYECKOro OOMeHa.
['mukonus. bpoxenue u ero Buabl. KucimopogHoe OKHUCIEHHE, WIIH KIETOYHOE
JIbIXaHHUE. OkucnurenbHOe dbochopunupoBanue. O HEeKTUBHOCTh
HYHEPreTUYECKOro 0OMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wunpopmamus u JHK.
Peanuzanmsi reHetndeckoil mHpopmanuu B KiIeTKe. ['€HETHYECKHUU KOA U €ro
cBorictBa. Tpanckpumnims — marpuunbiii cuate3 PHK. Tpancnsmus — OuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponb pubocom B
OonocuHTe3e Oemnka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. McTopust oTkpsiTus Bupycos (/. U.
WBanoBckuii). OCOOCHHOCTH CTPOCHHS ¥ JKH3HEHHOTO IIMKJIA BHUPYCOB.
bakrepnodarn. bome3Hum pacTeHmii, >KMBOTHBIX H YEJOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoxaedpunuta yenopeka (BHY) — Bo3Oyautens CIIM/la.



OOpatHass  TpaHCKpuIlUusA, peBepraza W uHTerpasza.  lIpodunaktuka
pacnpocTpaHeHHUs! BUPYCHBIX 3a00JI€BaHUM.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbros, /. U. UBanosckuii, K. A. Tumupsizes.

Tabmuubl U cxembl: «Tunel nutanusy, «Metadboauzm», «MHUTOXOHAPHUDY,
«JHepreTuyeckuii oomeny, «Ximopomnacty, «Potocuntes», «Crpoenune JIHK»,
«Ctpoenre u QpyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepunodarn», «Ctpoenne u xu3HeHHbINH 1uki Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JTHK».

Oo6opynoBanue: monaenu-anuinkanuun «Yasoenue JIHK u Tpanckpumnimsy,
«buocunres 6enkay, «CTpoeHHne KIETKN», MoAenb cTpykTypsl JJHK.

Tema 5. PazMHOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB (5 4ac)

KieTouHblit 1IUKJ, WU SKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekatromue B HHTepdaze. Permnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JIAUIONIHBIN W TAlVIOMAHBIA  XPOMOCOMHBIE Ha0OPBL. XpoMaTusl.
[{uToNOrMyeckue OCHOBBI PAa3MHOKEHUA W  HMHAMBUAYAJBHOTO  Pa3BUTHS
OpPraHU3MOB.

Henenne xnetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxondimue Ha
PAa3HBIX CTAIUSIX MUTO3a. BHOJIOrMYECKNA CMBICT MUTO34.

[Iporpammupyemas ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecnonoro
Pa3MHOXEHUSA: JEJIEHHE HaJBOE, II0YKOBAaHWE OJHO- M MHOIOKJIETOYHBIX,
Ccropoo0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKycCTBEHHOE KIIOHMpPOBAHUE
OpPraHU3MOB, €T0 3HAYECHHE JIJIS CEJICKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meito3a. IIponecchl, mpoucxoasiyue Ha CTaAusX Meno3a.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3HaYCHUE MeHo3a.

["ameTorenes — mpouecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie *ene3bl: CEMEHHUKH U sIMYHUKU. OOpa3oBaHuME U Pa3BUTHE IOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEepMaTOre€He3 M OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK M crepMaro3ouoB. OIuiog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOPHOHAIBHOE pa3BHUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobnenue, racTpyisuus, opraHorere3. IloctamOpuonanbHOe pa3Butue. Tumbl
NOCTAMOPHUOHAIBHOTO PAa3BUTHSA: NPSAMOE, HEMpsiMoe (JMYMHOYHOE). BrusHue



Cpenbl Ha Pa3BUTHE OPTaHW3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct m pasButne pacteHuii. OHTOr€HE3 LBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTaJNU Pa3BUTHSL.

JdeMoHCTpanuu:

Tabmumet 1 cxembl: «DopMbl PasMHOXKEHHUS OPraHU3MoOBY», «J/IBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pACTEHUI», «BerertaTuBHOE pa3MHOXKEHUE
pactenuit», «Jlenenune xkietku Oaktepuit», «CTpoeHUE TOJIOBBIX KIIETOK,
«Ctpoenne xpomocoMbl», «Knerounsrii nmukin», «Pemmukauus JHK», «Mwutos»,
«Meiiosz», «lIpsamoe u HenpsMoe pa3zButue», «l aMeToreHe3 y MIEeKONUTAOINUX U
4eI0BEeKa», «OCHOBHBIE CTaJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENapaTh «Cnepmato30uasl
MJIEKOIIUTAIOIIETO», «SIHIIeKIeTKa MIIEKONUTaromeroy, «Kapuoknnes B KieTKax
KOpEIlIKa JIyKa», MAarHuTHash MOJeJb-alIuinKanus «/lerenue kieTkn», MOJEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHue muTO3a B KJIETKAaX KOHYHKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKPOIPENapaTaxy».

JlaGoparopuas pab6ora Ne 4. «M3ydeHwe CTpPOCHHS ITOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieicTBeHHOCTh 1 MK3MEHYHMBOCTH OPraHu3MoB (9 4acos)

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTuku. Pons nurosioruu
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
Y4E€HBIX B pa3BUTHE TEHETUKH. MeToabpl TEHETHKH (THOPHUI0IOTHYECKUH,
HUTOT€HETUYECKU, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETUYECKUE
noHATHsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIOJNB3YEMAs B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBJICHHbIE . Menaenem.
MonHoruOpuHOe CKpelmMBaHHEe. 3aKOH €IMHO-00pa3us THOPHIOB IIEPBOTO
nokoyieHus. IIpaBuino JOMUHMpOBaHMS. 3aKOH pACHICIJICHUS IPHU3HAKOB.
['unore3a yuctorel ramer. [1oaHOE U HENMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpeniuBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  llUTOreHeTHYecKMe  OCHOBBI  JUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanuzupymouiee ckpenmpanue. Vcnoap30BaHue aHATM3UPYIOLIET0 CKPEIMBaHuUs
JUJISL OTIPEICJICHHS TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue npuszHakoB. PabGora T. Moprana mo
CLETUIEHHOMY HACJIEAOBaHMIO I'eHOB. HapymeHne cuemineHus reHOB B pe3yibTare
KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPUS HACJIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enerrka mosia. XpoOMOCOMHOE OIpPEAEIICHUE IModa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHble opraHusMmbl. HacnenoBanune
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHENCTBEHHOM  M3MEHYMBOCTU.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTU. BapranoHHbIN psifl M BapualliOHHAsT KpUBasl.
Hopma peakuuu mpusHaka. KoqM4eCTBEHHBIE M KAYECTBEHHBIE NMPU3HAKU M HUX
HOpMa peakimu. CBoCTBa MOAUPUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHIHMYECKas, W3MEHUMBOCTb. KoMOuHaTHMBHAs
U3MEHYMBOCTh. Meio3 U TMOJOBOM TMpoOIlecC — OCHOBA KOMOWHATHBHOM
M3MEHYMBOCTU. MyTallMoOHHasi U3MEHUYMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NPUYMHBI MyTaluidi. MyTareHHble (PaKTOPBI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacliencTBeHHOM n3menunBoctu H. Y. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBeKa: TCHCAOTHICCKIM, OJIM3HEIOBBIN, IINTOTCHETHICCKUM, OMOXUMUYCCKHU,
MOJIEKYIAPHO-TEHETUUECKHM. CoBpemenHOE ONIPENICIICHHE TEHOTHIIA:
ITIOJJHOT€HOMHOECEKBEHUPOBAHNUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C IMOMOIIBIO
[MI1P-ananu3a. HacnenacTtBenHble 3a0ojieBaHMsS 4YeEJIOBEKAa: TI'CHHBIC OOJIC3HH,
OOJIE3HH C HACJIEICTBEHHOM MpPEeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue W reHepatuBHble MyTauud. CTBOJOBbIE KiETKU. [IpuHIUIIBI
3I0pOBOT0 00pa3a KW3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS] TEHETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAUYCHUE MEAUITMHCKOMN
TeHETHKH B MIPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoncTpanum:

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

Tabmumet w cxeMbl:  «MOHOTHOPHIHOE  CKpeIIMBaHWE H  €ro
LIATOrE€HETUYECKAs: OCHOBa», «3aKOH pACIICIUICHHS M €ro LUTOrE€HEeTUYecKas
OCHOBa», «3aKOH  YHCTOTBI  Tramer», «JuruOpuaHoe  CKpellMBaHHEY,
«Iutonornyeckue - OCHOBBI  JUTMOPUIHOTO  CKpeluBaHus»,  «Mehos3y,
«B3anmonencTBue AJUICNIBHBIX TE€HOB», «l'eHeTMdyeckue KapTbl pPaCTEHUHU,
KUBOTHBIX W YEJIOBEKa», «l'eHeTHukKa moyia», «3aKOHOMEPHOCTH HAacjedOBaHUs,
CLUEIUIEHHOTO ¢ moiom», «KapuoTumbl 4enoBeKa W KUBOTHBIX», «Bumbl
U3MEHUYHUBOCTHY», «MoaudukaloHHas W3MEHUYUBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBm», « MyTarimoHHas U3MEHUYUBOCTH.

ObopynoBanue: Moaenu-anuMkanun «MOHOTHOPUAHOE CKpEIIMBaHHE,
«Hemonnoe npomunupoBanue», «JurubpuaHoe ckpemuBanuey», «llepekpéct



XpOMOCOM», MHUKpPOCKON U MuUKpompemnapar «Jpo3oduna» (Hopma, MyTanuu
(bOopMBI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox MOCEBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHas pabota Ne 5. «M3ydeHue pe3yapbTaTOB MOHOTMOPUAHOIO U
JUTUOPUIHOTO CKPELIUBAHUS Y APO30(HIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenne Moau(PUKAIMOHHON N3MEHUYNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsAIA U BAPUALIMOHHON KPUBOM.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTauuii y apo30(uiabl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Tpaktnueckast pabora Ne 2. «CocTaBieHHE U aHAIU3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuus opranu3moB. OCHOBbI O0MOTeXHOJ10THH (3 Yaca)

Cenekuys Kak HaykKa M IPOILECC. 3apOKIACHUE CENEKLIUU U JOMECTHKALUS.
VYuyenue H. W. BaBumoBa 0 1eHTpax TMNPOUCXOXKACHUS W MHOT000pas3us
KYJBTYPHBIX pacTeHUM. LIeHTpbl NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAMBUAYAJIbHBIN OTOOPHI B
CEJEKUMHA pPacTeHUl M JKUBOTHBIX. OILIEHKa 3KcTepbepa. BIM3KOpOACTBEHHOE
CKpemuBaHue — UHOpuUauHr. Yucrtas nuHus. CKpellMBaHME YHMCTHIX JIMHUM.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUAMHT.
Otpanénnas rtulOpuau3auusa W €€ ycnexu. VCKyCcCTBEHHbIH MyTareHes U
IIOJIyYEHHUE TOJUIUIONIOB. JIOCTMIXKEHHsI CEeNEeKIMU pPaCTeHHMM, >KUBOTHBIX U
MHUKPOOPTraHU3MOB.

broTexHOoJIOTH Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTaIlbl
co3nanusi pexomOuHanTHoW JIHK wu TtpaHcrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounbsle KyapTypbl. MUKPOKIIOHAJIBHOE PA3MHOXKEHHUE PACTEHUU.
KJiloHMpOBaHKWE BBICOKOIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okonoruueckne W dTtudeckue  mpoosempl. [MO  —  reHeTHYecKu
MOU(DUITIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBaHoB.

Tabmuiel u cxeMbl: Kapta «LIeHTphl MPOMCXOXKACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEeXHONOTHHY, «KileTouHble KyIbTYpHI U
KJIOHUpOBaHKe», « KoHCTpynpoBaHue u nepeHoCc reHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUI0I0B U KOPHEIUIOA0B TUKUX (POPM U KYJIbTYPHBIX
COpTOB pacTteHui, repoapuii «CenbCKOX035UCTBEHHbBIE PACTEHUS.



JlabopaTtopHble U npakTHYecKHe padoThbI:

Okckypcusi«OCHOBHBIE METOABI WU JOCTHXKEHHSI CEJIEKIUU DPACTEHHH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO34KWCTBO, JIAOOPaTOPHIO
arpoOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

11 KIJACC

Tema 1. IBoaounoHHasi 6mosiorus (9 yacon)

[IpennochUlki BO3HUKHOBEHHSI JBOJIOIUOHHOW TEOPHUHU. DBOJIOLMOHHAS
Teopust U €€ MeCTO B OWMOJIOTMHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenbctBa HBoMOIMU. [lameoHTOIOrMYECKHEe: MOCIEI0BATEIbHOCTD
MOSIBJICHUSI BHJIOB B MAJICOHTOJIOTUYECKOW JIETONMHUCH, MEPEXOaHbIe (HOPMBI.
buoreorpadguyeckue: cxoncTBo U pazinune Gayd u Gjaop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U Pa3IUUUsg SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTUYHbIE,
PYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUECKHE: CXOJCTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MMyTed y BCEX
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennocbliku BO3HUKHOBEHUS
napBUHU3Ma. JIBWKYIME CHUJIBI HBOMIONUU BUAOB 1o JlapBuHY (HM30BITOYHOE
pa3MHOKEHUE MPU OTPAHUUECHHOCTH PECYpPCOB, HEOMpeaesi€HHAas U3MEHUYUBOCT,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MuxkposBosorus. [lomymsius kak eIMHUIA BUAA W DBOJIOIUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTalimoHHBINA
poriecC M KOMOMHATHUBHAs M3MEHUMBOCTh. [lOMyssliMOHHBIC BOJHBI U ApPEUd
reHoB. M30J1ust 1 MUTpanus.

EctecTBeHHbIil 0TOOp — HampaBisomuii (Qaktop dBomONUUA. DOPMBI
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco6IeHHOCT, OpPraHU3MOB KaK pe3yJbTaT 3BOJONuU. [Ipumeps
MPUCIIOCO0JICHUH y OpraHu3MoB. ApoMop(o3bl ¥ MAMO-a AN TN H.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUJI000pa3oBaHus: reorpauyeckoe, IKOJIOTUYECKOE.

MaxkpoaBomorusi.  DPopMbl  IBOMIONUU:  (pUsIeTUYECKas, JTUBEPreHTHA,
KOHBEpreHTHas, mapasuienbHas. HeoOpaTuMocTh 3BOMTIOIUY.

[IpoucxoxaeHue OT HecleuuaaTu3upoBaHHbIX MpeakoB. [Iporpeccupyromas
crienrann3anus. AfanTUBHAS paanaliusl.

JlemoHncTpanum:



[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmuibl u cxembl: «Pa3BuTHe OpraHmuecKoro Mupa Ha 3emMiey, «3apoabIITn
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Popmbl  OOppObI  3a
cyiiectBoBaHue», «EctecTBeHHbIN 0TOOPY», «MHOroo06pasue COpToB PACTEHUI,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanroHHas
U3MEHUYHUBOCTEY, «Apomopdo3sy, «mnoamantammm», «OO0mmas aereHepanusy,
«/IBmKkymue cunbl ABomOIMN», «Kapra-cxema wapuipyra nytemectBus Y.
Hapsunay», «bopbba 3a cymectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«"eorpaduueckoe B11000pa30BaHNEe», « IKOJIOTHYECKOE BUIO0OPAZOBAHUEY.

O6opynoBaHKEe: KOJUICKIIMS HACEKOMBIX C Pa3IMUYHBIMU THUIIAMH OKPAaCKH,
Ha0oOp TJIOJOB U CEMsH, KoJuleKuusi «[IpuMepbl 3alIUTHBIX MPHUCIIOCOOJICHUN Y
KUBOTHBIX», MOJeb «OCHOBHBIC HaIlpaBICHUS DBOJIOLHUNY, 00BEMHAS MOJIETh
«CTtpoeHue roJloBHOTO MO3ra O3BOHOYHBIX).

buoreorpadguueckass kapra Mupa, KoJuieKusi «®DOpMbI COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», ™ojnenb ammmkanus «llepexpéct
XpOMOCOM», BiaXHble Tmpemnapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYUIKW», MUKponpernapat «/lpo3oduna» (Hopma, myTanuu GOpMbl KPbUILEB U
OKpacCKH TeJna).

JlabopaTopHbie U NpaKTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHJIOB IO MOP(DOIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue NprCcIoCOOJEHHOCTH OpraHu3Ma H
€€ OTHOCUTEJILHOTO XapaKTepay.

Tema 2. Bo3HukHOBeHMe U pa3BuTHe Kku3HUA HA 3emute (10 yacoB)

JloHaydHble TpeACTaBICHUS O 3apPOXKICHUM >KW3HU. HayuHble THUMOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHUYECKas
IBOMIOIMSI. AOHUOTCHHBIM CHUHTE3 OPTraHUYECKUX BEIIECTB W3 HEOPTraHWYECKUX.
DKCIEepUMEHTATBHOE MOATBEPKIECHUE XUMUYECKOU dBOMoMK. HavanbHbIe STarnbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE TMPOTOKJIETKH. lIepBble KIETKH W HMX SBOJIOIUSI.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm u nepuonaM. Karapxei. Apxeiickas u
npotepo3oiickas dpbl. llaneo3olickas spa u €€ mnepuoabl: KEeMOPUUCKUA,
OPIAOBUKCKHH, CUITYPUHUCKHUM, JEBOHCKHAM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo30Mickas 3pa W €€ mnepuoAbl: MAJCOTCHOBBIM, HEOIECHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M reoJIOrMYecKuX mnpoueccoB. OCHOBHBIE 3Tarbl
HBOJIIOLMM PACTUTEILHOIO M KUBOTHOTO MHpa. Apomop(o3bl y pacTEeHH H
XKUBOTHBIX. [TosIBIIEHME, paclBET ¥ BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYecKOTO MHpa KaK OTpaKeHHE 3BOJMOIUU. OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYNIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacTaBieHuil o
IPOUCXOXKJIEHUN uYeroBeka. Meroasl H3ydeHus aHTpornoreHesa. (CxojactBa M
pa3IMyKs YEJIOBEKA U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxkymue  cuibl  (pakTtopsl)  aHTpomoreHe3a.  HacieactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOmecTBeHHbII o00pa3 JKU3HH,
U3rOTOBIICHHUE OPYAUI TPpyAa, MBIIIUIEHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, YenoBek npsMoxomsumi, YenoBek HeaHIepTalbCKuM, YenoBek
pasymHblidi. Haxonku HCKOIaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHMs, 00JacTb
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3ra, 00pas3 KU3HU, OPYIU.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pacbl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBAaTOpUaAlibHAs),  MOHTOJOWIHAsS
(a3maTtcko-aMepukaHckasi).  YUepTel  MpHUCIOCOOJIEHHOCTH  MPEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSAM CYILIECTBOBaHMWS. EIMHCTBO 4YENOBEYECKHX pac.
Kpurtuka pacusma.

JlemoncTpanum:

IToptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupel u cxembl: «Bo3nukHoBeHHe COJIHEUHOM CHCTEMEBI», «Pa3BuTHE
opraHuyeckoro Mupay», «PacturenbHas kineTka», <«OKHBOTHas — KJIETKay,
«IIpokapuoTnueckass kinetka», «CoBpeMEHHasi CHUCTEMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOCHHUS 4YeJIOBEKa M YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAaJCOHTOJIOTUYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme moam», «peBHue moan», «llepsbie
COBpPEMEHHBIE JII0JIN», «YemoBeuecKkue paco».

O6opynoBanue:  Mmymsku — «[Ipoucxoxaenne — 4venoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEpPTalblla, KPOMAHbOHIIA), CJIECNKA WU
U300pakeHHsl KaMEHHBIX OpYAMH MEepBOOBITHOTO YejOBeKa (KAMHHM-UOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KOUIeKIus «Dopmbl
COXPAaHHOCTH MCKOIAEMbIX KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble M NpaKkTHYecKHe padoThI:

[TpakTrueckast padora Ne 1. «/3yueHue uCKomaemMblXx OCTaTKOB PAaCTCHUN U
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKCcKypcHsl «IBOJIOLUA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranusmsl 4 OKpYy»Kamomas cpena (5 yacon)

DKOJIOTUs KaK HayKa. 3aJa4ud U pa3Aeibl SKOJIOTUU. METOIbl SKOJIOTUYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOMTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue (aktopel. Kiaccudukamuss 3KoJOTHUYECKHX (PAKTOPOB:
abnoTuyeckue, OMOTHYECKHME U aHTpOINOreHHnle. JIeHCTBUE HKOJOTUYECKUX
(aKkTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAXKHOCTb. POTONEPUOAU3M.
[Ipucnocobnennsi OpraHu3MOB K  JIEWCTBUIO  a0MOTUYECKHX  (DAaKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Bunet OMOTHUYECKUX B3aUMOJCHUCTBUI:
KOHKYPEHIMS, XUIIHUYECTBO, cuMOM03 U ero (opmsl. [lapasutusm, koomnepaius,
MyTyajau3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAu€HHE OWMOTHYECKUMX B3aWUMOJECHCTBUN [JIs1 CYIIECTBOBAHMS
OpPraHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH momyiasund. OCHOBHBIE IOKa3aTENH
NOMYJISIMU: YHCIEHHOCTh, IJIOTHOCTh, POXIA€MOCTb, CMEpPTHOCTh, MPHUPOCT,
Murpanus. JlmHaMyuka 4ucIeHHOCTH NOMYJISIIUN U €€ peryssuus.

JdeMoHCTpaum:

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

Tabnupl u cxembl: kapta «IIpuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUSA
OpranusmMoBy», «®otonepuoansm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJSAUNUU UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTEHUN U3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas padbora Ne 4. «BnusHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktruueckast padota Ne 2. «Ilomcyu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUI».

Tema 4. Coo0mecTBa u 3x0g0rndeckne cucremnl (10 yacos)

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mmmeBas). Bunmbl-nomunantel. CBsi3u B
OHMOLIEHO3E.

Dkoyornyueckne cuctembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreorieHoze. DyHKIIMOHATBHBIE KOMIIOHEHTHl 3KOCHCTEMbBI: MPOAYLIEHTHI,



KOHCYMEHTBI, PEAYIIEHTh. KpyroBopoT BEIIECTB U MOTOK SHEPTHUU B IKOCUCTEME.
Tpoduueckue (muIeBble) YPOBHU JKOCUCTEMBI. [luWimeBble IIeMd W CETH.
OcCHOBHbBIE TMOKa3aTeNM HKOCHCTEMBI: OmoMacca, MNPOAYKIHMS. IDKOJIOTUYECKHUE
nupamMuibl: MPOAYKLIHU, YHCICHHOCTH, Ouomacchl. CBOICTBA HKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WJIM IIAPOKOJINCTBEHHOTO Jieca.

AHTpONIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToWuMBocTH dKocucTteM. CoxpaHeHHe
OMOJIOrMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coCTaB U CTPYKTypa
ouoceprr. XKuoe BemectBo U ero QyHkiuu. OcoOeHHOCTH Ouochepbl Kak
rI00aIbHOM 3KOCHUCTEeMBbl. J[MHaMHUueckoe paBHOBECHME U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoThI BEmeCTB 1 OMOTCOXMMHYECKHUE ITUKITBI 3JIEMEHTOB (yTiepoa,
a30Ta). 30HAIBHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3eminn. AHTPONIOTCHHBIC U3MEHEHHUS B Orocdepe.
['11oGanbHbIC IKOIOTHYECKUE TTPOOIIEMBI.

CocyliecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0Opasus Kak OCHOBA yCTOMUMBOCTH Ouocdepsl. OCHOBA pallOHATBHOTO
yIOpaBJIICHHUS] TPUPOJIHBIMU pECypcaMHu M HX UCIOJb30BaHUE. JlocTuxkeHUs
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpaum:

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

Tabnuuel U cxembl: «llumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponmubie coobmiecTBay, «llenmu mnuTanusy, «IKOJOTUYECKAS TMHPAMUIIAY,
«buocdepa u yenoBek», «IKocUCTEMA MUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buomeHo3d Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JACHUCTBHUS Ha  Ipupody», «BaxueWmne HUCTOYHUKHU
3arps3HCHUS BO3/1yXa W TPYHTOBBIX BOi», «[louBa — BaxkHEHIas COCTaBIISAIOIIAS
ounocheprr», «DakTopsl Aerpaganuu mousy, «IlapHukoBwil d3hderT», «DakTopbl
pPaJIMOAaKTUBHOTO 3arpsisHeHus Ouocdepb», «OOmas cTpykrypa Ouocheps,
«Pacrmipoctpanenue >ku3HH B Ouochepe», «O30HOBBIA JKpaH OHoOChephD,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAe».

ObopynoBanue: MoaeIb-anmMKanusa « Tunuanasie 6MOLEHO3bD», repOapHil
«PacTtutenbHbIe COOOIIECTBAY, KOJUIEKITNN «brorieHo3y, « BpeauTtenn BaxKHEUIIINX
CETBCKOXO3SUCTBEHHBIX KYJIbTYpP», TepOapuu U KOJUICKIIUU PACTCHUHN U
YKUBOTHBIX, TPUHAJIEKAIINE K Pa3HbIM 3KOJOTUYECKUM IPYIIIaM OJJHOTO BU/JIA,



Kpacnas xuura Poccuiickoii @eneparuu, n300pakeHUs] OXpaHIEMbIX BUIOB
PaCTEHUN U )KUBOTHBIX.



[Inanupyemble pe3ynbTaTbl OCBOEHUS MPOrpaMMbl IO OHOJOTMH Ha 0a30BOM
YPOBHE CpeJHEro 0011ero 0opa3oBaHus

Cornmacio ®I'OC COO, ycraHaBiauBalTCsS TpeOOBaHUS K pe3ylibTaTam
OCBOGHHUsI  OOy4YalOIIMMHUCA TMPOrpaMM  CpPEAHEro  o0mero  o0pa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX pE3yJbTAaTOB OCBOEHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIME: OCO3HAHHWE OOYYAIOIIMMUCS POCCHUICKOM
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, HalMYue MOTHBAIlMM K OOyYEeHHIO OHOJIOTHH,
[[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN DPA3BUTUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH
JNESATEIbHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, TPUCYIIUMUA CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIUYME HKOJOTHUUECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mHpeamera «buonorus» AOCTUrarOTCs B
€AUHCTBE Y4YEOHOM U BOCHUTATEIBHOM JEATEIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMU B OOIINECTBE MpaBWJIAMU MU HOpPMaMU
MOBEJCHUSI W CIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUA H
CaMOpAa3BUTHsI, pPAa3BUTHs BHYTPEHHEW MO3ULMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY M MPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOT'O0 YBa)XKCHUS, OCEPEKHOr0 OTHOIIEHUS K KYyJIbTYpPHOMY HaCJEIUI0 U
TPAAUIIUSAIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®denepanuu, Opupoae U
OKpYXarollen cpeae.

JIndHOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOro mpenmera «buomorusy»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCsl PYKOBOJICTBOBATHCS
c(hOpMUpPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTU, CHUCTEMOM IEHHOCTHBIX
OpUCHTAIIUN, TO3UTUBHBIX BHYTPEHHHUX  YOCXKICHHU, COOTBETCTBYIOIINUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
ONbITA U OMbITa JEITEIBHOCTH B MPOILIECCE pealn3allii OCHOBHBIX HaIpaBJICHUMN
BOCIUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1)rpamaaHcKoOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMErocst Kak aKTUBHOTO U

OTBETCTBEHHOTO WJICHA POCCHIICKOTO OOIIECTBA;



OCO3HAHME CBOMX KOHCTHUTYLMOHHBIX IIpaB U OOS3aHHOCTEH, YBa)KEHHE
3aKOHA M MPABONOPSIIKA;

TFOTOBHOCTh K COBMECTHOM TBOpPYECKOM JEIATEIbHOCTH MpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4E€OHBIX M MO3HABATENBHBIX 3a/lay, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsITh COOCTBEHHYIO TMO3UIMI0 MO OTHOLICHHIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIOIHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M HCCIEAOBATENIbCKUX 3a7a4, YBaXKUTEIBHOIO
OTHOIIEHHUS K MHEHHIO ONIOHEHTOB IpPU OOCYXIEHUU CIIOPHBIX BOIPOCOB
OMOJIOrMUYECKOT0 COACPKaHUS;

TOTOBHOCTbH K TYMaHUTAPHON U BOJIOHTEPCKOM EATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJIEHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHUS K CBOEMY HApOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunon, ropmocty 3a cBoM Kpad, CBOK PoauHy, CBOM S3BIK M KYJIBTYDY,
IIPOIIIOE M HACTOSAIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACIEAUIO U MAMATHUKAM MPUPOJIBI,
JNOCTHXKEHHSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BuUTHE OWOJOTWMH, TOHUMAHUS 3HAUYCHHUS OWOJIOTHU B TO3HAHMHM 3aKOHOB
IPUPOABL, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIECTBA;

uaeitHas yOeXJIEHHOCTb, TOTOBHOCTh K CIIy>)KeHHIO U 3ammure OTedecTBa,
OTBETCTBEHHOCTb 32 €ro Cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJ|a B MOCTPOEHUE YCTOWYMBOTO Oy IyILIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJIUTENSIM, CO3JJaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATUS ILIEHHOCTEH CEMEWHOW JKU3HHM B COOTBETCTBHM C
TpaguuuamMu Haponos Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs ICTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAHHUE YMOIIMOHATIBHOTO BO3CHCTBHUSI )KMBON TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUECKOU JINUHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMS KYJILTYPHI 310POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJyyns:

NOHMMaHHWE W pealu3alus 370pOBOr0 U 0e30macHoro obpasza >KU3HU
(3mopoBOE  TUTaHWE, COOJIOJICHWE TUTUEHWYCCKUX TIPaBUI W HOPM,
cOaJIaHCUPOBAHHBIN PEXUM 3aHIATHM U OT/AbIXa, peryspHas ¢uznueckas
aKTUBHOCTb), OEpEKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIIECHUS K
coOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY 3710POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJI HWHJUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YMOTpPEOICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYI0II00HE;

TOTOBHOCTh K AaKTUBHOW JESATEIBHOCTH TEXHOJOTMYECKOW M COLMAIBHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEIIEHO
BBITIOJTHATH TAKYyIO AEATEIbHOCTD;

UHTEpEC K pa3iu4HbIM cepaM NMpodheCcCUOHATIBHON JeATeIbHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccud | Pealn30BbIBATH
CcOOCTBEHHBIC KU3HCHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCITUTAHMS

HKOJIOTUYECKU 1€JECO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOYHHKY
YKW3HU Ha 3eMJI€, OCHOBE €€ CYyIlIECTBOBAHHS;

MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJIbTYphl: MPHOOPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB W OIEHKM UX BO3MOXKHBIX TIOCJIEACTBUN ISt
OKPYKarOUIEU CPEIbL;

OCO3HaHHME TJI00aJBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpPETaeMble TPH HU3YYCHUH OHOJIOTUU
3HAQHWUS W YMEHMsS TIpU pEHIeHUH NPoOJeM, CBS3aHHBIX C palOHAJIbHBIM
IPUPOAOINOIb30BaHUEM  (COONIOACHUE  TpaBUi  TOBEACHHS B MPHUPOJIE,
HaIMpaBJICHHBIX Ha COXPaHEHHWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
aKOocucTeM, brochepsr);



AKTUBHOE  HEMNPUATHE JCWCTBHUM, NPUHOCAIIMX BPEH  OKPYKAKOIIEH
MPUPOJIHON Ccpejlle, YMEHHE MPOTrHO3UPOBATh HEOJArONpUSITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUNA U MPEIOTBPALIATh UX;

HaJIMYue Pa3BUTOrO SKOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEATEIbHOCTH HKOJIOTHYECKON HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B MPAKTUYECKOU IESITEIbHOCTH SKOJIOTHYECKOM
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MpPAaKTUKH, OCHOBAHHOI'O Ha JUajore
KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOW KYJIbTYphl Kak CpEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMH M MIO3HAHUS MUPA;

MOHMMaHUEe crnerudUKA OWOJIOTMM KaK HayKH, OCO3HaHUs €€ poJih B
GbOopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpEACTaBICHUS] 00 OKpYKAIoIeM MHpPE KaK O €AMHCTBE IPHUPOJIbI, YeJIOBEKa U
oO1iecTBa, B TMO3HAHWM TPUPOJIHBIX 3aKOHOMEPHOCTEH M PEHICHUH MpoOJIeM
COXpaHEHUS TPUPOIHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecriedeHrss HOBOTO YPOBHS Pa3BUTHUSI MEAMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pEIIaTh PECYpPCHBbIE  MPOOJIEMBI  Pa3BUTHS
YEJIOBEUECTBA, MOMCKA MyTeH BBIXO/AA U3 TI00aTBHBIX YKOJOTHYECKUX MPOOJieM U
obecrieueHrs  mepexola K YCTOMYMBOMY — Pa3BUTHIO,  pPallMOHAIBHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpCcOB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OWOJOTHYECKUX 3HAHUK B IEIAX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOM T'PaMOTHOCTU oOydaromuxcs, GopmMupyeMoit
MIPU U3YYE€HUU OUOJIOTUH;

MMOHMMAHHUE CYIIHOCTH METOJOB MO3HAHUS, MCMOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIMOCOOHOCTH WCIIONh30BaTh TMOJydyaeMble 3HAHUS I aHalu3a |
OOBSCHEHHMSI SBJICHUM OKPYXKAIOIIETO MUPA U MPOUCXOANTUX B HEM M3MEHEHUH,
yMEHUE JefaTh OOOCHOBAHHBIE 3aKIIIOYEHUS Ha OCHOBE HAy4YHBIX (PAKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MTOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO WCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HEHHBIX CUTYAIUSX;

OCO3HAHWE LEHHOCTH HAYYHOW JIE€SITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISTH
IIPOEKTHYIO M HUCCIEA0BATENBCKYIO IESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HEMpPEphIBHOMY  0Opa3oBaHUIO H
caM000pa3oBaHNI0, K AKTUBHOMY TOJYYEHHUIO HOBBIX 3HaHWM MO OWOJIOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOEHHs yueOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIEe i1 (POPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIOUIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIC MOHATHUS, OTPAXKAIOIIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB MO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPIUs, SBJICHHE, IPOLECC,
CUCTEMa, HAay4YHbIM (DAKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCJEeIOBaHUE,  HaONIOJIEHHE, HM3MEpPEHUE, OKCIEPUMEHT U APYIrux),
yYHUBEpCalbHble Y4YeOHbIe JIelcTBHS (TIO3HABAaTEIbHbIE, KOMMYHHUKATHBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHOU
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYyYaloluXxcs, CIOCOOHOCTh
oOyyJaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXAUCIUTUTMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  yHUBEpCalbHble ydyeOHble JIEWCTBHUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHMSI IMPOTPAMMBI CPEIHETO OOILEero
o0pa3oBaHUs TOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NM03HABATEJIbHbIMH
ACCTBUSAMM:

1)0a30Bble JIOrHYecKue A1eMCTBHUA:

CaMOCTOSITENIbHO  (OpMYyJIHpOBaTh M aKTyalM3UpoBaTh  MpoOieMmy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTMYECKOTO MBIIIJICHUS
(ananuza, cMHTE3a, CpaBHEHUSI, KjIaccupuUKali, 0000IIEeH s ), PACKPBIBATh CMBICI
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIE NMPU3HAKH, YCTAHABIMBAThH
CBSA3U C IPYTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATENHHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUSA ISl 00BsICHEHUS (DAKTOB U SIBICHUI
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXAEHUS (MHIYKTUBHBIE, IEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIATh 3aKOHOMEPHOCTU M TPOTUBOPEUUS B PacCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATh BHIBOBI U 3aKIHOUCHMUS;

IIPUMEHSATH CXEMHO-MOJICIJIbHBIE cpexcrtea  IA IIPEICTABIICHUS
CYILIECTBEHHBIX CBS3€l M OTHOUICHHH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a



TaKK€  NPOTUBOPEYMU  Pa3HOrO0  pOJAA,  BBIIBICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX HCTOYHUKAX;

pa3palaTeiBaTh IUIAH PEIICHUs MPOOJIEMBl ¢ YYETOM aHaIM3a UMEIOLIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LESM, OLIEHUBATh PUCKHU MOCIEACTBUN AEATEIbHOCTH;

KOOPJIMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBHUSX PEATBHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIILICHUE MTPU PEUICHUU KU3HEHHBIX MPOOIIEM.

2)0a30BbIe HCCJIEeI0BaTEIbCKHE NeiiCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKOM U MPOEKTHOM €SI TEIHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY IIOUCKY METOJOB PEIIEHUS IPAKTUYECKUX 3a]a4, [IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJbI JESITEIBHOCTU 10 TMOJIYYEHHUIO HOBOTO
3HAHMS, €r0 HHTEPHpPETALMH, MNPEeoOpa3OBaHUIO M NPUMEHEHUIO B y4eOHBIX
CUTYalUsSIX, B TOM YHCJIE IPU CO3IaHUH YUEOHBIX H COLMATIbHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METOJIAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOMU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpEIIEHUs, HaXOAUTh APTYMEHTHI IS J10KAa3aTelbCTBA
CBOMX YTBEPXKICHMI, 3a/1aBaTh NapAMETPbI U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh IIOJyYEHHbIE B XOAE pEIICHHS 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LIE€JICHANPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NEeUCTBUS B MPO(ECCUOHANTBHYIO CPELY;

YMETh NEPEHOCUTHh 3HAHUS B IO3HABATEJIbHYIO M MPAKTHYECKYIO OOJACTH
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJEH, Mpejiaratb OpUrMHAJIbHBIE MOAXOJbl U PEIICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOIMYCKAIOUINE AIbT€PHATUBHBIE PEIICHUS.

3) padora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAINK (TeKCTe y4eOHOTro
nocoOusi, HAYYHO-TIOMYJSAPHOM JUTEeparype, OHOJOTHYECKHX CIOBapsAX U
CIIPpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaIu3upOBaTh



WH(OPMAITUIO PA3TMYHBIX BUIOB U ()OPM TIPEICTABICHUS, KPUTHIECKH OICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

GbOopMyIHpPOBaTh 3aMPOCHl U MPUMEHSITh PA3JIMYHBIC METOJBI TIPH TOUCKE U
oTOOpe Omosoruyeckor uHpopMalu, HEOOXOAMMOM JIJIsT BBITIOJTHEHUS y4eOHBIX
3a/1ay;

puOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTHUMAIbHYIO  (OpMY  TpEICTaBIICHUS
ounonornyeckor uHbopmalu (cxeMbl, rpaduky, TUarpamMmbl, TaOJUIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAY4YHBIA f3BIK B KadecTBE CpEACTBa MpU paboTe ¢
Ovonornyeckod HHPOpMALMEH: TMPUMEHATh XUMHUYECKue, (Qusnyeckue W
MaTEeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOPMYJIbl, ab0peBHaTypy, HOMEHKIATYpY,
UCTIONB30BaTh M MpeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBa
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  paclO3HaBaHWS W 3aWATHl  WHOOpMaIuH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1)o0menue:

OCYIICCTBIIATH KOMMYHHUKAIIMHA BO BeeX cepax KU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOTE WJIM JTUCKYCCHUU TIO CYIIECTBY OOCYX/IaeMOoW TeMmbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEILHO BBITIOJHEHUS TMpejiaraeMoi
3a/1aud, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3MIIMN IPYTUX YYACTHHUKOB
JMajiora Uin TUCKYCCUN);

pacro3HaBaTh HEBEpOAJbHBIE CpEACTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIMAIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMSITYAaTh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIEHUS W B3aMMOJICHCTBHS, TTOHMMATh
HaMEPEHUS JIPYTUX JIFOJEH, MPOSBIIATh YBAKHUTEIBEHOE OTHOIICHHE K COOCCETHUKY
U B KOPPEKTHOU Popme hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eSITEJIbHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW U WHAMBUIYaTbHON
paboThI U pelIeHUN OMOIOTUYECKON MPOOIEMbI, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN yIeOHOH 3a7a4H;

BBEIOMPATh TEMATHKy M METOJBl COBMECTHBIX NEWCTBHM C y4€TOM OOIuX
WHTEPECOB U BO3MOKHOCTEN Ka)KIOr0 YjieHa KOJUIEKTUBA;



IIPUHAMATh LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJIWHUPOBATh JACUCTBUA MO €€ JIOCTHKEHUIO: COCTABIISITH IUIAH JCHUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHUHA YYaCTHUKOB, OOCYXKJAaTh PE3YJIbTATHI
COBMECTHO paboOThI;

OLICHUBATh KAaue€CTBO CBOErO BKJIAJa M KaXJOTO YYAaCTHUKA KOMAaHJbl B
oOLIHi1 pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularartb HOBBIE IIPOEKTHI, OLIEHHWBAaTh HIEU C TIO3ULUNA HOBU3HBI,
OPUTHMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEACHUE B PA3IUYHBIX
CUTYalUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh HHUIIUATUBHBIM.

OBJiaieHNe YHUBEPCATbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1)camoopranusanus:

UCIIOJIb30BaTh OHMOJIOTUYECKUE 3HAHUS JUIs BBIABICHUS MPOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HA OCHOBE OHMOJIOTMUECKUX 3HAHUWA IEJIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAax IO OTHOUIEHUIO K YKWBOW IIPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYXKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
poOIeMBbl, CTaBUTh U (HOpPMYyITUpPOBATH COOCTBEHHBIC 3aJ]a4l B 00pa30BaTEIHHON
JNEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsIX;

CaMOCTOATENIbHO COCTABJISITh IUJIaH pEIICHHs NpodieMbl €  YYETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M TIPEATIOUTCHHIA;

J1aBaTh OLICHKY HOBBIM CUTYaLMsIM;

paciupsTh paMK1 yueOHOTo MpeIMeTa Ha OCHOBE JIMUHBIX MPEINOUYTEHUH;

JienaTh OCO3HaHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSIHHO MOBBIIIATH CBOM OOpa30BaTENIbHBIN U
KYJIbTYPHBI YPOBEHb.

2)CaMOKOHTPO.Ib:

J1aBaThb OLEHKY HOBBIM CHUTYyalLlWsIM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENBHON  peduieKCMM Kak  OCO3HaHUS
COBEpLIAEMBIX JCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJIbTATOB U
OCHOBaHUM, MCHOJB30BaTh MPUEMBI pedICKCUHN i1 OLUEHKH CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHHS;

YMEThb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHUKEHHIO;



[IPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INpPHU AaHAIU3€ pPE3YIbTAaTOB
NEATEIbHOCTH;

3)npuHsiTHe ce0s M APYrux:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3yabTaThl ocBoeHUs nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT cielUpUUYEcKUe s yueOHOro npeamera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUN MO OCBOCHUIO, UHTEPIIPETALIMHN U
npeoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUM B Pa3IMYHBIX y4E€OHBIX CUTYallUsX, a TAaKXKE B PEAJbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX c Ouosioruei. B mporpamme npeameTHble
pe3ynbTaThl MPEACTABICHBI [0 TOAaM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHoro npeamera «buonorus» ¢ 10
Kacce JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTUHbBl MHUpAa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJE€ POCCUUCKUX H
3apyOEKHBIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (DPYHKIIMOHATILHON
I'PaMOTHOCTH Y€JIOBEKA JUIsSl pELIEHUS )KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHOJIOTMYECKUX TEPMHMHOB M TOHSTHM:
KW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0oOMEeH BeEIIeCTB U MpeBpalliecHue
HHEPrUm), TOMEOCTa3 (CaMOperyssilus), YpOBHEBask OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIPOU3BEACHUE (PENPOIYKLHA), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTUYECKHUE TEOpUH (KJIETOYHAs, XpPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHasl J0TMa MOJEKYJIsipHON Ouosiorum), 3akoHsl (I
Mengens, T. Moprana, H. 1. BaBunioBa) u ydenus (0 LeHTpax MHOrooOpasus H
MPOUCXOKJIEHUS KyJIbTYpHbIX pacTtenuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOJIOIeHUE U
ONMCAaHHUE YKMUBBIX CHUCTEM, MPOLECCOB U SIBICHUM, OpraHu3alus U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMU, OOBICHEHHE MOJYyYEHHBIX



pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHSATHH, TEOPUH W 3aKOHOB, YMEHHE
JieN1aTh BBIBOJIBI HA OCHOBAHWU TIOJYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
HYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIECTB M IMPEBpALICHUSI SHEPTUU B KJIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKOro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHMsS, HWHIUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUUECKUX PELIECHUI B MOBCEAHEBHOU
KU3HU C IeNIplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBBS
OKPY’KAIOIINX JIOACH, COOI0/IEHUSI HOPM IPAMOTHOTO TIOBEJICHUS B OKPY>KaloIIeit
OPUPOJTHON cpelie, NMOHUMaHHE HEOOXOJUMOCTH HCHOIb30BaHUS JOCTHKEHUI
COBpEMEHHOM  Ouosoruu U OMOTEXHOJIOTUH Uil  PalMOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE peliaTh »JJIEMEHTApHbIe TEHETHYECKHEe 3aJayd Ha MOHO- W
TUTUOPUIHOE CKpEIIMBAaHUE, CILEIJICHHOE HACJIeIOBAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHUIHOTO CKpEIIMBAaHMs JJIsl MpeJCKa3aHUsl HaclleJOBaHUS NPU3HAKOB Y
OpraHHU3MOB;

YMEHUE BBIMOJIHATH JIA0OpATOpPHBIE M MpaKTUYECKHe padoThl, COOIIOIAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HHTEPIPETHUPOBATH HH(GOPMALIUIO
OMOJIOTMUECKOTO  COJIEP)KAaHHUs, BKIIOYAIOLIYI0 TICEBJOHAyYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpeACTBa MAacCOBOM MH(OpMALUU, HAYYHO-TTOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIEIOBaHUN B OWOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE€ IHCHMEHHbIE M YCTHBIE COOOIICHMUS,
000011ast OMONOTHYECKYI0 MHGOPMAIINIO U3 HECKOJBKMX MCTOYHUKOB, TPAMOTHO
UCII0JIb30BATh MOHATUIHBIN anmapaTt OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHoro npeamera «buosnorus» ¢ 11
KJlacce JOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HaHHUS ECTECTBEHHBIX HAyK, B (OPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAYyYHOW KapTUHBI MHpPa M HAyYHOTO MHPOBO33PEHHUS, O BKIAJE POCCHUHCKUX H
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pEIICHMS )KU3HEHHBIX 3a]1a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OWOJIOTMYECKUX TEPMHHOB M TOHATHM:
BUJI, TIOMYJISALNSA, TeHO(OHA, SBOIIOMS, ABIKYIINUE CUJIb ((DaKTOPbHI) IBOJIOLNUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTHYECKUE (PaKTOpHI,



DKOCUCTEMA, TMPOAYIEHTH, KOHCYMEHTBHI, pPEAYIEHThI, IIeA  IUTaHUs,
AKOJIOTHYECKas TMpamua, OMoreoreHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAs Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus riaBHbIX HalpaBieHUN U
nytei 3Bomoruu A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEIATH TPAHUIIBI KX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOJI0IEHUE U
OMHCAHUE >KUBBIX CHCTEM, IMPOLIECCOB U SIBJICHUM, OpraHu3aiusi ¥ IMpOBEACHHE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBJICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pE3yNIbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX TMOHATHUN, TEOPUH U 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OHOJOTUYECKUX
O00OBEKTOB: BHJOB, TOMYJALMNA, TMPOAYIEHTOB, KOHCYMEHTOB, PpEIYyIICHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJIEICTBEHHOM
W3MEHYMBOCTU, €CTECTBEHHOIO0 OTOOpa, BHUI000pa30BaHMs, MPUCTOCOOIECHHOCTH
OpraHU3MOB, JIEUCTBUS DSKOJOTUYECKHX (PAKTOpPOB HA OpPraHU3MBI, IEepeHoca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMax, AaHTPONOTEHHBIX HW3MEHEHHWH B
DKOCHCTEMAax CBOEM MECTHOCTHU, KPYroBOpPOTa BEIIECTB W OMOTCOXMMHUYECKHUX
LUKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJyYCHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIS1 NIPUHATUSA MPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
KU3HU C LeNplo obecriedeHus Oe30MacHOCTH CBOETO 3/0pPOBbS U 3JI0POBBS
OKPYKAIOIINX JIOACH, COOMIOIEHUSI HOPM IPaMOTHOTO TTOBEJCHUS B OKPY KAIOIIEH
IPUPOTHON cpene, MOHUMaHHE HEOOXOTUMOCTH WCIOIB30BAaHUS JOCTHKEHUIM
COBPEMEHHOM OMOJIOTHH JIJISl PAITMOHAIBHOTO MTPUPOIOTIOIH30BaAHMS;

yMEHUE peniaTh dJIEeMEHTApHbIE OMOJOTUYECKUE 3a/1ayl, COCTABJISTh CXEMBbI
NEepPeHOca BEIIECTB U SHEPTUU B dIKOCUCTEMAX (1IeMU MUTaHUS);

YMEHUE BBIMOJIHATh JTA0OpATOPHbIE M MpPaKTUYECKUe padoThl, COOMIOIATh
npaBuiia Mpu padboTte ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHMBAThb M HWHTEPIPETUPOBATH HMH(POPMAIIUIO
OMOJIOTMUECKOTO  COJIEP)KAaHUS, BKIIOYAIONIYI0 TICEBJOHAyYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBa MacCOBOW WH(MOPMAIMU, HAYIHO-TTOMYJISIPHEIC
MaTepuaibl),  paccMaTpuBaTh  IJ00aldbHBIE  JKOJOTHYECKUE  TPOOJIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE€ IHCHMEHHbBIE M YCTHBIE COOOIICHHUS,
000011ast OMOIOTMYecKyr0 HH(POPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCII0JIb30BATh MOHATUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHnoBanue
(undposbie)
n/ pa3jiejioB U TeM Bcer  Konrpoubn IIpakTH4eck
oOpa3oBaTe/ibHbIE
n NPOrpaMMmel 0 bie padoThI ue padoTsl
pecypchl
bu6mmoreka [IOK
buonorus xax
1 2 0.5 https://m.edsoo.ru/7f41c2
HayKa 92
KuBble cuCTEMBI U bubmorexa LIOK
2 1 https://m.edsoo.ru/7f41c2
WX OpraHu3aus 92
XuMU4ecKun bu6mmoreka [IOK
3 COCTaB M CTPOCHHUE 8 1 1 https://m.edsoo.ru/7f41c2
KJIETKU 92
K bu6mmoreka [IOK
H3HEACATEIIHEHOC
4 6 https://m.edsoo.ru/7f41c2
Th KJICTKH
92
Pazmuoxxenue u
HH BTy ATEHOE bubmuorexa [JOK
5 Y 5 1 https://m.edsoo.ru/7f41c2
pa3BuTHe 92
OpraHU3MOB —
Hacnencreennoct bu6mmoreka [IOK
6 b U U3MCHYHBOCTH 9 1 1.5 https://m.edsoo.ru/7f41c2
Opra’Hu3MoB 92
Cenexuust
bu6mmoreka [IOK
OpraHU3MOB.
7 3 https://m.edsoo.ru/7f41c2
OCHOBBI 9
OHMOTEXHOIOTHH —
OBIIEE
KOJIMYECTBO YACOB 34 2 4
1O ITPOI'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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11 KITACC

N HaumenoBann KoaundecTBo yacon DJIeKTPOHHbIE
" e pa3aesioB H (uudpoBbie)
n/ Becer  Konrpoanunl  IlpakTuuecku
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThI e padoThbl
NMpOrpaMMblI pecypchl
D BOIOLHONHAS bub6nmoreka [IOK
9 1 https://m.edsoo.ru/7f41cc7
Oouostorus 4
Bo3HnukHOBEHU
bubnunorexa LIOK
€ U pa3BUTHE
10 1 0.5 https://m.edsoo.ru/7f41lcc7
JKU3HU Ha 4
3emie B
Opranusmsl 1 bubnuorexa [IOK
OKpY Karomiast 5 1 https://m.edsoo.ru/7f41cc7
cpena 4
Coo0miecTBa u bu6nmorexa LIOK
HKOJIOTUYECKHE 10 1 https://m.edsoo.ru/7f4lcc7
CHCTEMBI 4
OBIIEE
KOJIMYECTBO
4 2 2.
YACOBIIO 3 >

I[TPOT'PAMME
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