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HOACHUTEJIBHASA 3AIIUCKA

[Ipu pa3paboTke mnporpaMmbl MO OHOJIOTUU TEOPETHUUYECKYIO OCHOBY JIst
OmpeNieNIeHHs] MOJIX0/I0B K (POPMHUPOBAHUIO COJEPKAHUS YUEOHOTO MpeameTa
«buonorus» cocraBwiIM: KoHUentyanbHble mnojoxkeHus ProcC COO o
B3aMMOOOYCIIOBJIGHHOCTU  LIeJiel, COJEpKaHus, pe3yJbTaTOB OOyYeHHS U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LENsX U
MPUHIIMIIAX, XapaKTEPU3YIOIMIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpEIHEro
ob1ero oopazoBanus B Poccuiickoit denepaiuu, a TakyKe NOJI0XKEHUS O ClIen(puKe
Ouosioruu, €€ 3HAYECHWU B T[IO3HAHWUU HKUBOM TIPUPOJBI M OOECICUCHUU
CYILIECTBOBAaHUsI 4esoBedecKoro oodmiectBa. COTjlaCHO Ha3BaHHBIM IOJIOKECHUSIM,
ompeiesieHbl OCHOBHBIE ()YHKIIMU TPOTrpaMMBbI 110 OMOJIOTHU U €€ CTPYKTYpa.

[Iporpamma no 6uosioruu Ha€T nNpecTaBIeHUE O IEsAX, 00 00IIel cTpaTeruu
00y4eHUs, BOCTTUTAHUS U Pa3BUTHSI 00YUYAIOIITUXCSI CPEJICTBAMH YUEOHOTO MpeMeTa
«buonorusy, onpeaenseT 00s13aTeIbHOE MPEAMETHOE COACPIKAHUE, €0 CTPYKTYPY,
pacripefiesieHue 1o pasjeliaM M TeMaM, PEKOMEHAYEMYIO TOCIIeI0BaTeIbHOCTh
U3yYCHHS y4eOHOTO MaTepuaja ¢ y4€TOM MEKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBSI3€l, JIOTUKM 0Opa3oBaTEILHOTO TIPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00yJaromuxcs.

B nporpamme o 61070run TaKk)Ke yUUTHIBAIOTCS TPEOOBAHUS K INTAHUPYEMBIM
JUYHOCTHBIM, METaNpEIMETHBIM M TMPEJAMETHBIM pe3yJbTraTaM oOOy4YeHHsS B
(dbopMHUpOBaHUY OCHOBHBIX BHJIOB Y4EOHO-TT03HABATEIBHOM JIEATETbHOCTH/yu4eOHBIX
NeHcTBUN  OOydYarommxcss 1O  OCBOCHHUIO  COJAEpX aHUS ~ OMOJIOTMYECKOIOo
oOpa3zoBaHUsI.

B nporpamme no 6monorun (10—11 xmaccel, 6a30BBI YPOBEHB) peain30BaH
NPUHIMIT TIPEEMCTBEHHOCTH B M3y4YE€HHUU OuWojoruu, Onaromapss 4emy B HeW
NPOCMAaTPUBAETCS HANPABJICHHOCTh HAa pa3BUTHE 3HAHWMA, CBSA3aHHBIX C
dbopmMupoBaHueM €CTECTBEHHO-HAYYHOTO MHUPOBO33pEHUS, IIEHHOCTHBIX
OpHEHTAIM{ JIMYHOCTH, SKOJIOTUYECKOTO MBIIIICHHUS, TIPEICTABICHUH O 3I0POBOM
oOpa3e XM3HU W OEpeKHBIM OTHOIIEHHEM K OKpYXKAIOIIeH NPHUPOITHOU cpene.
[ToaToMy Hapsimy ¢ M3ydeHHeM OOIIeOHOIOTHUECKUX TEOpUi, a TakKe 3HAHUU O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAaHra M CYNTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJOTHHU YIEICHO BHUMAHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUI B MMOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS TIPUKIAIHBIX 3a71a4, B
TOM 4HCIIe: TPOMQUIAKTHKU HACIEACTBEHHBIX 3a00JICBaHMIA YEIOBEKa, MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS IKOJIOTHIECKHU
1e7eco00pa3HOro NOBEACHUS B OKPYKatollel MPUPOIHOM Cpelie, aHaIu3a BIUSHUS
XO3SIICTBEHHON  NEATEIbHOCTH 4YEJIOBEKa Ha COCTOSHUE TMPUPOJHBIX H
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHUE BHUMAHMSI K TIPUKIIATHON HATIPaBICHHOCTH
y4yeOHoro mnpeamera «buonorus» MpoaUKTOBAHO HEOOXOJAUMOCTHIO OOECIICUCHUS
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YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJBbHOTO OHMOJIOrHYECKOro
oOpa3oBaHusA, KoTOpas mpenanonaraer (popMupoBaHue y 00yYaroluxcs
CIIOCOOHOCTH aaNnTUPOBAThCA K HU3MEHEHUSM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0mero oOpa3oBaHUs 3aHUMAET Ba)KHOE
Mecto. OHa obOecrnieunBaeT (GOpMHUpPOBAHUE Yy OOYyYaIOLIUMXCS MPEACTABICHUA O
HAay4YHOH KapTHUHE MUpA, paclivpseT U o0oOIaeT 3HaHUA O KUBOW HpHUpoje, €€
OTJIUYMUTENIbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3aldd M 3BOJIOLUHU, CO31aET
yCIOBUSL  JUIsi:  TO3HAHMS ~ 3aKOHOB  JKMBOM  MPUPOIbI, (OpMHUpPOBAHUS
(YHKIMOHAJIBHOW T'PaMOTHOCTH, HaBBIKOB 3JI0pOBOro U 0Oe3zomacHoro oOpasa
KU3HU, IKOJIOTMUYECKOTO MBIIIEHUS, IEHHOCTHOIO OTHOLIEHUS K dUBOM Mpupoje
U YEJIOBEKY.

Bonbiioe 3HaueHne OUONIOTUS UMEET TAaKXKe JJIsl pEelIeHUs] BOCITUTATENIbHBIX U
pa3BUBAIOLIMX  3aJa4  CpeJHero  oOmero  oOpa3oBaHUs,  COLMAIU3AIMUU
oOyuaromuxcs. M3ydyenune 6uonorun oOecrieyuBaeT yciaoBHs Il GOPMUPOBAHUS
UHTEJJICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX M  WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETHUYECKOM KYJbTYpPbl, CIIOCOOCTBYET HWHTETpaliyd OHOJIOTMYECKUX 3HAHUHU C
NPEICTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpadun. HazBanHble MOJOKEHUS O MPEeIHA3HAYCHUH YYEOHOro IMpeameTa
«buonorus» CcOCTaBMIM OCHOBY JJiA OIpEAeNieHus TMOIXOA0B K OTOOpY H
CTPYKTYpPUPOBAaHHUIO €r0 COJEpKaHUs, NPEACTaBIECHHOIO B IpPOrpaMMme Mo
ouosoruu.

Otb6op comepkanusi yueOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIMHA KyJIbTYPOCOOOPAa3HOTO IMOAX0/a, B COOTBETCTBUHU C
KOTOPBIM OOyd4aromuecs MOJKHBI OCBOUTh 3HAHUSA W YMEHHS, 3HAUUMBbIC IS
dbopMupoBaHusi 00IIeHl KyJIbTYpbl, ONpPEIEISIONINE aJeKBATHOE IOBEJCHUE
YeJloBeKa B OKPY’KAIOIIEH MPUPOIHOU cpejie, BOCTpeOOBaHHBIC B ITOBCEIHEBHOM
KU3HU W MPAKTHYECKOU nesaTenbHOCTH. Oco00oe MECTO B ATOH cHCTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPhIE CIyKaT OCHOBOM AJisi (pOPMUPOBAHUS
MPEJICTABIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIUSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOoro 00pa3oBaHus.

CTpyKTypupOBaHHE COAEpPKAHUS Y4YEOHOro MaTepuaja B MpOrpaMMe IO
OMONOrMHM OCYIIECTBICHO € YY€TOM NPHOPUTETHOTO 3HAYCHHs] 3HAHUK 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW IMPUPOJBL, O €€ YPOBHEBOW OpraHU3aluu U
ABOJIIOLIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yuyeOHoro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIINE COJAEpKaTeIbHble JIMHNN: «bronorus kak Hayka. Metoasl
HAay4yHOIo Mo3HaHusm», «KieTka xak Ouosornyeckas cucreMa», «OpraHusM Kak
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Ouoniornueckas cucremay, «CucreMa U MHOTO00Opa3ue OpPraHUYECKOr0 MHPay,
«IBOJIONHUS KUBOU MIPUPOIBI», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Henb uzyuenus yuebHoro npeaMera «buonorus» Ha 6a30BOM ypOBHE —
OBJajicHUE  OOy4YalOIUMHCS  3HAHUSIMHU O  CTPYKTYpPHO-()YHKIIMOHATBHOMN
OpraHu3alMyd JKUBBIX CHUCTEM pa3HOTO paHra ¢ MPUOOPETeHHE YMEHHUH
UCIIOJIB30BaTh ATH 3HAHUS i TPAMOTHBIX JEWCTBUU B OTHOLIEHUH OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX TIPOOJIEM.

JlocTixkeHue 1enu u3ydeHus: yueOHoro npeamera «buosmorus» Ha 6a30BOM
YpOBHE 00€CTICUNBACTCS PEIICHUEM CISAYIONINX 3a/1a4:

OCBOCHHE OOYYArONIUMHUCS CHUCTEMbl 3HAHHH O OHOJIOTHYECKUX TEOPHSX,
YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MpaBUIaX, CIY>KallUX OCHOBOU
U1 (OPMUPOBAHUS TMPEJCTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHUHE MHUpa, O
MEeTOJaX HAy4YHOT'O TMO3HAHUSI, CTPOCHUHU, MHOTOO0pa3uu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIJAIOIMINXCA OTKPHITUSAX U COBPEMEHHBIX
HCCJIEIOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHue y 0OydYarOIIMXCSI TMO3HABATEIbHBIX, HHTEIUICKTYaJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B TpOIECCE aHalu3a JAaHHBIX O MYyTSIX pPa3BUTHS B
OMOJIOTMM HAyYHBIX B3IVISIAOB, WJEH M TOJXOJ0B K WM3YYEHHIO XKUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpPraHU3ALNY;

CTaHOBIIEHHE Yy oOydJaroumxcss oOmed KyJnbTypbl, (PYHKIIMOHAIbHON
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUWBATDH SBJICHUS OKPY>KAIOIIETO
MUpa >KMBOM NPUPOABI HA OCHOBAHWH 3HAHUU U OIBITA, OJYYEHHBIX [IPU U3YUYEHUU
OHOJIOTHH;

dbopMupoBaHue Yy OOy4YaIOIIUXCS YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMONOTUYECKUX 3HAHUW B TMPAKTUUECKOW JEATEIbHOCTH 4YEJIOBEeKa, pPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpOOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOYKHOCTH TO3HAHHS YEJTOBEKOM >KHBOM
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STHUECKUX
HOPM TIPU TIPOBEJICHUN OMOJIOTUYECKUX UCCIIEOBAHMIA,

OCO3HAHHE IIEHHOCTH OHWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMIECHUS YPOBHS
AKOJIOTUYECKOUN KYJIbTYPBI, 111 (OPMUPOBAHHS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHHE TPHUOOPETEHHBIX 3HAHUM M YMEHUH B TIOBCETHEBHOMN >KU3HU IS
OLICHKH TOCJIEICTBUI CBOEH AEATEIbHOCTU MO OTHOLIEHUIO K OKPYKaroUen cpene,
COOCTBEHHOMY 3JI0pPOBBIO, OOOCHOBaHWE H COONIOACHHUE Mep MPO(UIAKTHKA
3a00eBaHUM.

B cucreme cpeanero oOmiero oOpazoBanHusi «buonorusi», mzydaemasl Ha
0a30BOM YpOBHE, SIBJISETCS OOS3aTEIBHBIM YYEOHBIM TPEIMETOM, BXOJSAIIAM B
cocTaB npeaAMeTHOM obnactu «EcTecTBEeHHO-HAyUHbBIEC IPEIMETHI».
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JIns u3yuenus 6uojoruu Ha 6a30BOM ypOBHE cpeiHero o0iiero oopa3oBaHus
otBoauTcs 68 gaco: B 10 kimacce — 34 gaca (1 gac B Hegenro), B 11 kimacce — 34 gaca
(1 yac B Heneno).
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COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OUOJOTHU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponb 6uonoruu B popMUpOBAaHUU COBPEMEHHON HayYyHOU KapTuHbI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTo1bl T0O3HAHUS )KMUBOW IPUPOABI (HAOIIOEHUE, SIKCIIEPUMEHT, ONIMCaHUeE,
U3MepeHue, KilaccupuKalus, MOJACIMPOBAHUE, CTaTHCTHUYecKas o00paldoTka
JTAHHBIX ).

JdeMoHcTpanum:

IToptperst: Y. lapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u @. Kpuk.

Tabnuue! 1 cxembl: «MeToAbl TO3HAHUS KUBOW TTPUPOIBD.

JlaGopaTopHble M npakTHYecKue padoThi:

[Ipaktuueckass pabora No 1. «Mcnonb3oBaHuE pa3iNMYHBIX METOJOB MpPHU
U3YYEHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U MX OPTraHU3ALUSA.

Xusbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otnudne
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CaolicTBa OMOCHCTEM M UX pa3HOOOpa3ne. Y POBHH OopraHU3alud OUOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBbIM, OPraHU3MEHHBIN, IMOIMYJISLUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeoIeHOTHICCKHIT), OMOC(EpHBI.

JdeMoHcTpanum:

Tabnuiel 1 cxembl: «OCHOBHBIE PU3HAKHU KU3HW», «YPOBHU OpraHU3AINH
KUBOU IPUPOIBI».

O6opynosanue: Mmojienb Monekyiasl JJHK.

Tema 3. XuMHYeCKHIl COCTAB U CTPOCHUE KJIETKH.

XUMUYECKUA COCTAaB KIETKA. XHMHUYECKHUE BJIEMEHTBhI: MaKpO3JEMEHTHI,
MHKpPO3JIEMEHTBI. Boga 1 MUHEpaIbHbIEC BELIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BemecTB B kieTke. [lognepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHue OenkoB. AMHHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3amennMble 1 3aMEHUMBbIE AMHUHOKHCIIOTHI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJEKynbl (TEpBUYHAS, BTOpUYHAS, TPETHUYHAS W
YeTBEPTUYHAA CTPYKTypa). XHUMHUECKHUE CBoWcTBa OenkoB. buonorunyeckue
byHKITMN OENKOB.
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depmeHThI — Onoornyeckue katanuzaropbel. CTpoeHne QpepmMeHTa: aKTUBHBIM
LeHTp, cyOctpatHas cnenuduuHocts. Kodepmentsl. Burtamunbl. Otiauuus
(hepMEHTOB OT HEOPraHUUECKUX KaTalu3aTOPOB.

VYrieBoabl: MOHOCaxapuasl (TJIH0K03a, prudo3a U 1e30Kcupru003a), 1ucaxapuibl
(caxapo3a, JakTo3a) U ToJMcaxapunbl (Kpaxmaj, TJUKOTeH, MEeJII0J03a).
buonoruyeckue GyHKIMH YTIIEBOJIOB.

Jlununael:  TpUraMUepuabl, ¢GocPoNunuabl, crepouabl. [ 'uapoduiIbHO-
ruapopoOHbie  cBoiicTBa. buonornueckue Qynkumu gunuaos. CpaBHEHHE
yIIE€BOJIOB, OEJIKOB U JTUTH0B KaK HCTOYHUKOB SHEPTHUHU.

HyxnennoBele kucnotel: JHK wn PHK. Hykneornasl — MoHOMEpSI
HykJIenHOBbIX KUcHoT. Ctpoenue u ¢pyHkuuu JTHK. Crpoenue u ¢pynkinuu PHK.
Bunst PHK. AT®: ctpoenue u pyHKIIHH.

[urtonorus — Hayka o kietke. Kietounas Teopust — mpuMep B3auMOACHCTBHUS
ujel u (akToB B HAYYHOM MO3HAHUH. METO/Ibl U3yUEHUS KICTKH.

Kinerka xak menocrtHast )xuBasi cucteMa. O01ue npu3Haku KJIETOK: 3aMKHYTast
HapyxHass MemOpana, moinekynsl JIHK kak reHeTmdeckuii ammapar, cUCTEMa
cUHTe3a OeKa.

Tunbel KIETOK: JyKapuoTHUecKas U mpokapuotuyeckas. OcoOeHHOCTH
CTpoeHusl mpokapuoTudeckoi kietku. Kiierounas crenka Oaxrtepuil. CTpoeHue
DYKapUOTUYECKONW KIEeTKU. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, >XMUBOTHOM U
IpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIMKC, MX
¢ynkiuu. [Inazmatnyeckas memOpana, e€ cBoiicTBa U pynkuuu. Lluronnazma u eé
opranoussl. OmgHOMeMOpaHHBbIe opraHouabsl kieTku: OIIC, ammapat I ombmxw,
nu30coMbl. [loayaBTOHOMHBIE OpPraHOWIbl KJIETKW: MUTOXOHIPHUH, IUIACTUJIBI.
[Ipoucxoxxaenne MUTOXOHApPUH W TwiacTuia. Buasl mmactun. HememOpanHBIC
OpraHOUJbl KJIETKU: PUOOCOMBI, KIETOUHBIM IEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKHA. OYHKIIUU OPTaHOUIOB KJIETKU. BKitoueHus .

Snpo — perynsaropubiii 1ieHTp kieTku. CTpoeHme snpa: suepHas o00J0YKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llnennen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Junarpammel:  «PacnpeneneHue XMMHYECKUX JJEMEHTOB B HEXKHUBOU
npupojie», «PacrpeaeneHne XMuMUYECKUX 3JIEMEHTOB B JKUBOU TPUPOJIEY.

Tabmuuer u cxemsl: «llepromnyeckas Tabmuia XUMUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJIb», «bruocuaTe3 6enkay, «CTpoeHue MOJIeKYIIbl OeKka,
«Ctpoenne pepmentar, «HykinennoBbie kuciotol. JJHK», «CTpoeHne MosaeKybl
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AT®», «CTtpoeHne dyKapuOTUYECKOU KIETKN», «CTpOEHHE KMBOTHOW KIIETKWY,
«CTpoeHHE pACTUTENIBHOU KIETKU», «CTPOCHHE MNPOKAPUOTUUECKON KIETKUY,
«CTpoeHue sipa KIETKU», «YTIeBOAb», «JIMmuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHUE JUIsl TMPOBEACHUS
HaOJIOJICHUM, W3MEPEHUH, HKCIEPUMEHTOB, MHKPOIPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble  npakTHYecKue padoThi:

Jlaboparopnass pabora Ne 1. «M3yueHue KaTaIUTUYECKOM AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpe aMIIa3bl WIHM KaTalasbl)y.

JlaGopatopHast pabota No 2. «M3ydyeHue cTpoeHHs] KJIETOK pacTEHUH,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernapaTtax U Hx
OMHMCAHUEY.

Tema 4. ’/KuzHeaesiTeJIbHOCTh KJIETKH.

OOMeH BeIIeCTB, WM METa00IN3M. ACCUMUIISALMS (TUIACTUYECKUNA OOMEH) U
JUCCUMWIISIIUSL (HEPreTUUeCKui OOMEH) — JIB€ CTOPOHBI €IMHOrO Ipolecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB U JHEPrUUM B IMOHUMaHUU
MeTaboIn3Ma.

Tunelr oOMeHa BemiecTB: aBTOTpOdHBINA U rerepoTpodHbIil. Pons dhepmeHTOB
B OOMEHE BEIIECTB U MPEBPAILICHUH SHEPTHH B KIIETKE.

®orocunte3. CperoBass u TeMHoBasg a3l (orocuHTe3a. Peakiuu
doTocunTe3a. IhPekTUBHOCT POTOCHHTE3a. 3HaUCHHE (HOTOCUHTE3A ISl KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (GOTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO0
IPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUI.

XeMocuHTe3. XeMOCHHTE3UPYIOMue OakTepuu. 3HAUCHUE XeMOCUHTE3a JIJIs
KU3HU Ha 3emIie.

DHepreTuuecknii oOMeH B KIeTKe. PaciiersieHne BeliecTB, BBIIEICHUE U
aKKyMYJIMPOBaHUE YHEPTUU B KJIETKE. JTallbl SHEPreTuYecKoro oomena. [ nukomnus.
Bpoxenue u ero Buapl. KuciIopoaHOE OKHUCIEHHE, WA KIETOYHOE JbIXaHHE.
OxucnutensHoe GochopumupoBanue. DPHEKTUBHOCTh IHEPTETHIESCKOTO OOMEHA.

Peakniun wmatpuyHoro cumHTe3a. [‘eHermdeckas wuHdopmamms u JIHK.
Peanuzanus reHetmyeckoil mHpopManuu B KIeTKe. ['€HETHMUECKH KON M €ro
cBoicTBa. Tpanckpunius — matpuunblii cuate3 PHK. Tpancnsuus — GuocunTes
Oenka. Otambl TpaHchsauuu. KomupoBaHwe aMHHOKHCIOT. Ponbs pubocom B
OouocuHTe3e Oemnka.

Hexnerounsie ¢hopmel xu3Hu — BUpychl. ctopust oTkpeitust Bupycos (1. .
NBanoBckuit). OCOOCHHOCTH CTPOCHHSI W OJKM3HEHHOTO IMKJIA BHPYCOB.
bakrepuodaru. bone3nn pacTeHui, KUBOTHBIX M YEJIOBEKA, BbI3bIBAEMBIC
Bupycamu. Bupyc mmmyHonedpuuura yenoBeka (BUY) — Bo3Oyautens CIIN/a.
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OOpaTtHast ~ TpaHCKpuUIIUs, peBepTaza W uHTerpaza.  Ilpodunaktrka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpersl: H. K. Konsnos, /1. Y. UBanosckui, K. A. Tumupsses.

Tabmunpl u cxembl: «Tumnbel nutanusy, «Metabonuzmy, «MUTOXOHAPUSIY,
«JHepreTuyeckuii oOMen», «Xmoporact», «Dorocunrtedy», «Ctpoenue JJHK»,
«Ctpoenue u pyHKIIMOHUpOBaHUE TeHa», «CUHTE3 Oenkay, « 'eHeTUYeCKUl Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH nukia Bupyca CIIN/da,
oakrepuodaray, «Permmukamus JHK».

O6opynoBanue: monenu-anmivkanuu «Yasoenne JJHK u Tpanckpunuus»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JTHK.

Tema S. PazMHOKeHHe M HHAUBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii 1uki, wiau KU3HEHHBIM HUKI KiIeTku. MHTepdaza m MuTos.
[Ipormecchl, mpotekaromue B uHTep(daze. Permkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIH HabOp — KapUOTHII.
JlunmonaHBIA WM TAIUIOWAHBIA ~ XPOMOCOMHBIE ~ HAaOOphl.  XpOMAaTHIBI.
[{uTosIOTHUECKME OCHOBBI  PAa3MHOXKEHUSI M  MHIWBUAYAIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Crangun muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. BUOJIOrMYECKU CMBICI MUTO3A.

[Iporpammupyemasi ru0esb KIETKH — alomnTo3.

@dopMbI pa3MHOXKEHUS OPTaHU3MOB: Oecroyioe U mojoBoe. Buabl 6ecronoro
Pa3sMHOXKEHMS: JICJICHUE HAJABOE, II0YKOBAaHME OJHO- W MHOIOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHMPOBAHUE
OpPraHu3MOB, €T0 3HAYEHUE IS CEJIEKIUU.

[TonoBoe pa3sMHOXKEHHE, €r0 OTINYHUS OT OECIOJIOTO.

Meito3. Cragum Meito3a. IIporecchl, nmpoucxoisiiue Ha CTagusiax Menosa.
[ToBenenne xpomocom B wmeno3e. Kpoccunrosep. buonornueckuii CMbICIH H
3Ha4YECHUE MEHO03a.

ameTtorenes — mporecc 00pa3oBaHUS TIOJNOBBIX KJIETOK Y >KHBOTHBIX.
[TomoBbie kene3bl: CeMEHHUKU U SUYHHKUA. OOpa3oBaHHE M Pa3BUTHE IOJIOBBIX
KIIETOK — TaMmeT (ClepMaro30uj, SIUIEKIEeTKa) — CIepMaTOreHe3 U OBOTEHES.
Oco0EHHOCTH CTpOEHHUS SIMUEKIETOK U ClepMaro3ousioB. OIIog0TBOPEHHE.
[TapTrenorenes.

NunuBuayaneHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIbHOE  Pa3BUTHE
(amOpuorenes). JTanbl YMOPHOHATBFHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOyienne, racTpynsanus, opraHorene3. [loctamOpuonanmpHOE pa3Buthe. TuIbI
MOCTAMOPUOHAILHOTO PA3BUTHS: MPSAMOE, HENpsAMoOe (JIMYMHOYHOE). BrusHue
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Cpelbl Ha pa3BUTHE OPraHU3MOB, (haKTOPbI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 UBETKOBOIO PACTEHUSA: CTPOCHUE
CEMEHU, CTAJIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «POpMBbI Pa3MHOXKEHHUS OPraHu3MoOBY», «J/[BoiHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pACTEHHI», «BeretaTuBHOEe pa3MHOXKEHUE
pacteHuity, «JleneHue kieTku Oaktepuit», «CTpPOCHHE TIOJIOBBIX KIIETOK,
«Ctpoenne xpomocombl», «Kierounbld 1ukny, «Pemnmukanus JHK», «Mwuto3y,
«Meio3z», «IIpsmoe u HenpsAmoe pa3BUTHE», «['aMeToreHe3 y MIEKONUTAMIUX U
YenoBeKa», «OCHOBHBIE CTaIUN OHTOTEHE3A».

O6opynoBanue: MHUKPOCKOTI, MHKPOIPENapaThl «CriepMaTo30U bl
MJIEKOTTUTAIOUIETO», «SHeKneTka MiIeKonuTamero», «KapruokuHes B KIETKaX
KOpEIllKa JIyKa», MarHuTHas MOJeb-alruiukanus «/leseHue KIeTKu», MOJEeIb
JTHK, monens Metada3zHoil XpOMOCOMBI.

JlaGopaTopHble  npakTHYecKue padoThi:

JlaGoparopnast pabora Ne 3. «HaOGmromenue MuUTO3a B KJIETKaX KOHUYHKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabora Ne 4. «/3ydeHue CTpOEHHsS MOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M H3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropust pa3BuTus reHeTUKUA. Posb nurosioruu
U SMOpHOJIOTMM B CTAHOBJIEHWU Te€HETHKH. Bkiaa poccuilckux M 3apyOeixHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTUKU (THOPUAOIOTUYECKUA,
HUTOTC€HETUYECKUM, MOJEKYISIPHO-TeHETHUYEeCKU). (OCHOBHBIE TI'€HETHUYECKHUE
noHATHS. ['eHeTnueckass CUMBOJIMKA, UCIIOJIb3yEMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHnnaenem.
MoHorubpuHOe CKpelMBaHUe. 3aKOH eIuHO00pa3us THUOPUAOB TMEPBOTO
nokoseHus. [IpaBuio ToMuHUpOBaHUS. 3aKOH paclIeIyIeHus Npu3HakoB. ['unoresa
YUCTOTHI raMeT. [1oiHOE ¥ HeMnoIHOe TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelmuMBaHHWe. 3aKOH  HE3aBHUCHUMOTO  HAcleIOBaHUS
npu3HakoB.  lluToreHernueckre  OCHOBBI  JUTHOPHIHOTO  CKpEIIUBAHUA.
AHanmzupyroniee ckpemmBanue. Mcnoib30BaHne aHATU3UPYIOMIETO CKPEIIMBAHUS
TUTSI OTIPECIICHHS TEHOTHIIA OCOOH.

CuenieHHO€E HacleoBaHue Mpu3HaKoB. Pabora T. Moprana mno cuenjieHHoOMy
HACJIEIOBAaHUIO T€HOB. HapylieHune cuenieHns reHOB B pe3yJibTaTe KPOCCHUHTOBEPA.

XpOMOCOMHasl TEOPHUsI HACIEACTBEHHOCTH. | €eHETUUECKHE KapThI.
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I'enetrnka mosa. XpoMOCOMHOE OMpEAEICHUE Moyia. AyTOCOMBI U MOJIOBBIE
xpoMocombl. ['omorameTrHele W reTreporaMeTHeie oOpraHu3Mmbl. HacnepoBanue
MPU3HAKOB, CIEIJICHHBIX C MOJOM.

N3menunBoCTh. BHibl HK3MEHYMBOCTHU: HEHACIEICTBEHHAS U HACJICACTBEHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEpUCTUKA
MOU(DUKAIMOHHONW U3MEHUUBOCTH. BapuanimoHHbIN psijy U BapualliOHHAsT KpUBAs.
Hopma peakunun npusHaka. KoauyecTBEHHbIE M KAYECTBEHHbIC MPU3HAKA U UX
HopMa peakiuu. CBolcTBa MOAUGMUKAITMOHHON U3MEHYMBOCTH.

HacnencrtBenHnasi, wiM TEHOTUNHMYECKAas, W3MEHYMBOCTh. KomOmHaTHBHAs
U3MEHYMBOCTh. Melo3 W TOJIOBOM Mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsI U3MEHYUBOCTh. Kitaccudukarus MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpU4YUHbBI MyTaluid. MyTareHasie (hakTopshl.
3aKOH rOMOJIOTMYECKUX PsIAOB B HacIeACTBEHHOM n3MeHunBoctu H. M. BaBuiosa.

BuesnepHas HaclieACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uenmoBexka. OCHOBHBIE METOJbl T€HETHUKHU
YeJIOBEKa: reHeaIOTHUEeCKUI, OJTM3HEIOBEIN, IIUTOTCHETHYECKUH, OMOXUMHUYCCKUM,
MOJIEKYJIAPHO-T€HE TUYECKU. CoBpemMeHHOe ompeaeIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHMPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCII€ C MOMOIIbIO
[M[]P-ananu3a. HacnenctBeHHble 3a0oseBaHUs YEJIOBEKa: TEHHbIE OOJE3HH,
00JIE3HU C HACIEACTBEHHOM MPEIpacroyiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue M reHepartuBHble MyTauud. CTBOJOBbIE KIIETKU. [IpuHUHMBI
3I0pOBOT0 00pa3a KU3HM, TUATHOCTUKH, MPOPUIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hell. Meauko-reHeTH4ecKoe KOHCYJIbTUPOBAaHHME. 3HAYEHHE METUIIMHCKON
TCeHETHKHU B TIPEIOTBPAIICHUH U JICYCHUH TCHETUYECKUX 3a00JIEBaHUI YEIOBEKA.

JdeMoHcTpanum:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. . BaBunos.

Tabnuiel u cxembl: «MOHOTHOPHUIHOE CKPEIIMBAHUE U €rOIMTOTCHETHUECKas

OCHOBa», «3aKOH pacUICIUIEHUS M €ro IUTOT€HETHYECKas OCHOBa», «3aKOH
YUCTOTHI TaMeTy», «JluruOpuaHOe CKpeluBaHue,
«uTomorudyeckue OCHOBBI JTUTUOPHUTHOTO CKpEILIMBAHUAY, «Meiio3y,
«B3anMoIeCTBUE AQJUICNIBHBIX T'€HOB», «l'€HeTHYecKue KapTbl PpPACTEHHU,
KUBOTHBIX U 4eJIOBeKa», «l'eHeTuka monay, «3aKOHOMEPHOCTH HacleI0BaHUs,
CUCIUIEHHOTO ¢ mnosoMm», «Kapuotunmel denoBeka W KUBOTHBIX», «Buabl
W3MEHYHUBOCTHY, «MoaudukannoHHas H3MEHYMBOCTHY, «HacmemoBanue pesyc-
dakropa», «I'eneTuka rpymni KpoBu», «MyTallmOHHAS H3MEHIUBOCThY.

O6opynoBanue: MoAeNU-aNIUIMKAIUA «MOHOTHOPUHOE CKpEITUBaHUEY,
«Henonnoe poMmuHUpoBaHue», «JurubpuaHoe ckpemuBaHuey», «llepexpéct
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XpOMOCOM», MHUKpPOCKOII U MHKpornpenapat «/[po3oduna» (Hopma, myTranuu
(OpMBI KpBIIIBEB U OKpACcKHU Tena), repOapuil «I'opox moceBHOMN.

JlabopaTopHblie H IpaKTHYECKHE PadOThI:

Jlaboparopnasi padora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUIAHOTO U
TUTHOPUAHOTO CKPEIIUBAHMS Y AP030(UIIbl HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopnas pabora Ne 6. «3yyenue Moau(UKallMOHHONW U3MEHYHUBOCTH,
IIOCTPOEHUE BapUALMOHHOI0 Psifia U BApUALIMOHHON KPUBO».

Jlaboparopnast pabora No 7. «AHanu3 myTarnuil y apo30¢duibl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora No 2. «CocTaBieHME M aHAIM3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranusMoB. OCHOBbI OHOTEXHOJIOT M H.

Cenekuus Kak Hayka WU Mpouecc. 3apoKICHUE CEJIEKUMU U JIOMECTHUKALUA.
VYyenne H. 1. BaBunosa o nieHTpax mpoucXoXIeHUs U MHOT000pa3us KyJIbTypHBIX
pactenuil. LleHTpbl mpOUCXO0XKAEHUS JOMAIIIHUX )KUBOTHBIX. COpT, MOpoAa, TamMM.

CoBpeMeHHbIE METOIbI CeNeKInU. MacCoBbIi U MHAUBUIYATbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUNW M KUBOTHBIX. OIlEHKa 3KcTepbepa. BIM3KOpOACTBEHHOE
ckpemBanue — HMHOpuAMHr. Ywucras nuaus. CKpenMBaHUE YHUCTBHIX JIMHHIM.
['erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIIUHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. IcKyCCTBEHHBIN MyTareHe3 U MoJydeHue
NOJIUIUIOUAOB. JIOCTHKEHUS CENIEKIMN PACTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib NPOWU3BOACTBA. ['€HHAas WH)KEHEepHs. ITallbl
co3nanuss pexkoMOuHanTHoM JIHK wu TpaHcrennbix opranu3moB. Kiertounas
uxeHepus. Kinetouneie KylnbTypbl. MUKpPOKIOHAJIBHOE Pa3MHOKEHUE PACTECHHMU.
KiloHnpoBaHne BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.
OKkojoruyeckue W dTUYeckue  mpoobmembl. MO  —  reHeTHyecku
MOIU(PUITUIPOBAHHBIE OPTAaHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. W. BaBunos, U. B. Muuypum, I'. /1. Kapnieuenko, M. ®@.11BaHOB.

Tabmuuet 1 cxembl: kKapTa «lleHTpB MPOMCXOXKICHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTeHuil», «llopoasl ToMalIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacrenuity, «Otnanénnas rudpunuszanus», «Padoter akagemuka M. ®@. MBanoBay,
«Ilomummongusi», «OObeKThI OWOTeXHONOTHNY, «KieTouHble KyIBTYpHI U
KIIOHUpOBaHUE», «KOHCTpyrpOBaHHE U IEPEHOC T'€HOB, XPOMOCOM.

O6opynoBaHue: MYJISDKH TUIOIOB M KOPHETIIIOMOB AUKUX (OPM U KYIbTYpPHBIX
COpPTOB pacTeHui, repoapuii «CebCKOX03IMCTBEHHBIC PACTCHUS».
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JlabopaTopHble U IpaKTHYeCKHe PadOThI:

Okckypcuss «OCHOBHBIE METOABI W JOCTHIKEHHS CEJNEKLIMM PAaCTECHUM U
KUBOTHBIX (Ha CEJIEKIIMOHHYO CTaHLHIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JabOpaTOpuIo
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. IBo1I0OHOHHASI OHOJIOTHS.

[IpeanochIKu BO3HUKHOBEHHUS HBOJIOIMOHHOW TEOpUU. DBOJIOIUOHHAS
Teopust U e€ MecTo B Ouosioruu. BrusHME HBONIONMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerenscTBa HBOMIOIMU. [lameoHTONMOrMYECKHE: TOCIEI0BATENbHOCTh
MOSIBJICHUST BUJIOB B MaJIGOHTOJIOTUYECKOW JICTOMHMCH, TEPEXOJIHbIE (POPMBI.
buoreorpadudeckue: cxocTBo U paznuuue GpayH u GJIop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKHUE: CXOJICTBA W Pa3audusi AMOPHUOHOB pa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHHUTEIPHO-AaHATOMUYECKHUE: TOMOJOTUYHBIC, AaHAJIOTHYHBIC,
pyIMMEHTapHBIC OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IMyTel y BceX
OpraHu3MOB.

OpomtounonHass Tteopuss Y. Jlapuna. Ilpenmochuikui BO3HHUKHOBEHUS
napBUHU3MA. JIBHKYIIUME CHIIBI SBONIONMU BUAOB 1o [lapBuny (M30BITOYHOE
pPa3MHOXEHHUE TMPU OrPAaHUYECHHOCTH PECYPCOB, HEONpeneNEéHHas N3MEHUYUBOCTD,
O0opb0a 3a CyliecTBOBaHWE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bosonnu (CTD) n €€ OCHOBHBIE MTOJNOKEHHUS.

MuxkposaBostorus. [lomymsiius kak eIMHNUIIa BUIa U SBOJIIOIUH.

JIBkymue cuibl ((paKkToOphl) SBOJIOIMK BHAOB B MpHUpoJe. MyTallMOHHBIN
nporecc U KOMOWHATHUBHAs W3MEHYMBOCTH. [lOmMynsiiiMOHHBIE BOJHBI M Jpeid
reHoB. M3onsius u Murpanms.

EctectBeHHbIii 0TOOp — HampaBusomuil ¢akrop sBomonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOIEeHHOCTh OpPraHU3MOB KakK pe3yiabTaT dBojtonuu. [Ipumepst
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOp( 036l ¥ HIUOATATITAIIIH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBONIONUU:  (QUIeTHYECKAs, JTUBEPTEeHTHA,
KOHBEpreHTHas, mapajuienbHas. HeoOpaTuMocTh IBOIOIUH.

[IpoucxoxkaeHue oT HecleuHaTu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crieruanu3anys. AJanTUBHAS paaualius.

JdemoncTpanum:
[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 76/24 ot 05.11.2024. VcnonHutens: Moposos A.HO. r'3ﬂEHTPOHHbIﬁ
CrpaHuua 13 13 33. CTpanuua cosaara: 05.11.2024 15:52 =¥ TATAPCTAH



Ioptpetsl: K. JIunnen, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. Ceepuos.
Tabnuuel 1 cxemsl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apoIbIIu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Popmbl  OOpsOBI  3a
cyliecTBoBaHue», «EctecTBeHHBI 0TOOp», «MHOrooOpasue COpToB pacTEHUN»,
«MHoroo6pasue  1opoa  KMBOTHBIX), «ITomynsuny, «MyTauuoHHas

U3MEHYUBOCTEY, «Apomopdosbly, «Mnuoamantamuuy», «OOmas gereHepanus,
«/IBmxkymue cuibl 3Bomonuny, «Kapra-cxema wapmpyrta mnyrtemectBus Y.
Hapsuna», «boprba 3a cymiectBoBaHue», «IIpucrmocoOIeHHOCTh OPTraHU3MOBY,
«["eorpadpuyeckoe BuI000pa3zoBaHuE», « IKOJOTUYECKOE BUI000PAZOBAHUEY.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3JIUYHBIMH THUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMSsiH, KoJuleKius «[IpuMepsl 3alIUTHBIX TPUCIOCOOJIECHUMN Yy
KUBOTHBIX», MOAeNh «OCHOBHBIC HAIPABJICHHUS JBOJIIOIUNY», O0BEMHAS MOJIEIb
«CTpoeHHEe TOIOBHOTO MO3Ta MO3BOHOUYHBIX ).

buoreorpadguueckass kapra wMwupa, Koiekuus «DopMbl COXPAHHOCTHU
HMCKOMIAEMbIX JKMBOTHBIX M pacTeHHi», Mojaenb ammmkainus «llepekpéct
XpOMOCOM», BIIaXHbIe TIpenaparbl «Pa3Butue  Hacekomoro»,  «PazButue
JSATYIIKWY», MUKporpenapaT «JIpo3zoduia» (Hopma, myTaruu (GOpMbI KPbUIBEB U
OKpacKH TeJia).

JlaGopaTopHble M pakTHYecKue padoThi:

JlaGopatopHas pabora Ne 1. «CpaBHeHHE BHUIOB MO MOPGOIOTHUECKOMY
KPUTEPHUION.

JlaGopatopnas pad6ota Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma 1 e
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHU HA 3emuie.

JloHay4dHblE TPEACTABICHUS O 3apPOXKICHUM >KU3HU. HaydHble TUIOTE3bI
BO3HMKHOBEHHUS JKM3HM Ha 3emuie: a0uMOTeHe3 H TMaHCIepMus. XUMHUYecKas
HBOMIOIUS. AOUOTEHHBI CHUHTE3 OpPraHWYECKHMX BEIIECTB W3 HEOPTaHMYECKHX.
DKCIEepUMEHTAIIbHOE MOATBEPKACHUE XUMUYECKON 3BoJIfolMU. HavanbHblie 3Tarbl
ouonornyeckoit »Bomroruu. ['unoreza PHK-mupa. @opmupoBanne mMeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W HMX 3SBOJIOIUSL.
@opMHUPOBAHNE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emuie 1o 3pam U nepuonaM. Kartapxeil. Apxeiickas u
nporepo3oiickas spbl. [laneo3olickas 3pa u €€ mepuoAbl: KeMOpPHIICKHIA,
OPJAOBUKCKHM, CHITYPUUCKHN, JEBOHCKU, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3030iicKas 3pa U €€ NepUOIbl: TPUACOBBIM, FOPCKUN, METOBOM.

KaiiHo30iickass »pa W €€ mnepuoAbl: NaJICOTCHOBBIM, HEOICHOBBIM,

AHTPOIOT€HOBBIM.
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XapaKkTepUCTUKA KIMMATa U TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
ABOJIOLMKM PACTUTEIBHOTO M KHUBOTHOrO Mupa. ApoMopdo3bl y pacTeHUil u
*KUBOTHBIX. [losiBIIeHUE, pacBET M BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cuctema OpPraHMYECKOro MuHpa KaK OTpaKEeHHE HIBOMOUUNA. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPTaHU3MOB.

OBOJIIOIMS YeI0OBEKa. AHTPONOJIOrMs Kak Hayka. Pa3Butre npencraBieHui o
MIPOUCXOXKIAEHNN 4eJloBeKa. Meroasl u3ydyeHus aHTpomnoreHesa. CxoactBa u
pa3yinuus 4eJ0oBeKa U )KMBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHHUE YEJIOBEKA.

JBwxkymme  cuiabl  (pakTopel)  aHTpOIOreHes3a. HacnencteenHnas
U3MEHYMBOCTh U  €CTeCTBEHHBIH oTOOp. OOIecCTBeHHBIH 00pa3 KU3HH,
U3TOTOBJICHUE OPYIMI TPY/1a, MBIIICHUE, PEYb.

OcCHOBHBIE CTaIUA W BETBU JBOJIIOLMHU YEIOBEKA: aBCTPAIONUTEKH, UenoBek
ymenbid, Yenosek npsamoxomsauui, YenoBek HeaHAEPTAIbCKUM, YenoBek
pasyMHbIii. Haxojaku HCKOMaeMbIX OCTaTKOB, BpPEMsl CYIIIECTBOBAaHHS, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pa3 KU3HHU, OPYIHS.

YenoBeueckue pacbl. OCHOBHBbIE  OOJBIIME  pachl:  €BPOINCOMIHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBaTOpUajbHAas),  MOHTOJOUIHAS
(a3maTcko-amepukaHckas).  UepTsl  MPUCIIOCOOJIEHHOCTH  MpeACcTaBUTENeH
YEJIOBEUYECKUX pac K YCJIOBHUSAM CYIIECTBOBAaHUs. EIMHCTBO 4YEIIOBEUYECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

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

Tabnuupe! U cxembl: «Bo3HukHoBeHne CoaHEYHOU CUCTEMBI», «Pa3BuTHe
opraHuyeckoro mupa», «PactutenpHas KieTtka», <«KHBOTHas  KJIETKay,
«IIpokaprotnueckas kierka», «COBpeMEHHasi CHUCTEMAa OPraHUYECKOTO MHPaAy,
«CpaBHEHHE AHATOMUYECKMX YEPT CTPOCHHUS YEJIOBEKAa M YEJIOBEKOOOPA3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJIOTMYECKUX  HAXOJOK  MPEIAKOB
COBPEMEHHOI'0 4YelOoBeKa», «JlpeBHeumme moam», «JpeBHue moam», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeueckne paco».

O6opynoBaHue: mymsku - «[Ipoucxoxaenne — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTaiblla, KPOMAHbOHILIA), CJIENKH WIH
M300pKEHUS KAaMEHHBIX OpYIWH TEePBOOBITHOTO dYelOBeKa (KaMHU-YOIITIEPHI,
pyOmma, ckpebna), TeOXpoHOJIOTHYecKass Tabmuia, Koiekuus «Dopmel
COXPaHHOCTHU UCKOIAEMBIX KUBOTHBIX U PACTECHUI.

JlaGopaTropHble M IpakTHYecKue padoThI:

[IpakTuueckast padora Ne 1. «M3ydyeHue HCKOMAEMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKIUAX).
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DKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbII WM KpaeBeIueCKuil My3eil).

Tema 3. OpranusMbl U OKpPYKaOLIAs cpeaa.

DKoJorus Kak HayKa. 3aJaud U pa3ziesbl SKOJOruu. MeToabl SKOJIOTHYECKUX
UCCIEOBAHUN. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYUIHAs, MOYBEHHAas,
BHYTPHOPTraHU3MEHHA.

Okonornyeckue (akrtopel. Knaccudukamus 5skogornyeckux (akToposB:
abuotuyeckue, OWMOTHMYECKHME U aHTPOINOreHHble. JleHcTBHE SKOJOTHMYECKUX
(akTOpOB Ha OpPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPaA, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEUCTBUIO  aOMOTHYECKHX  (PaKTOpPOB.
buonoruyeckue puTMBbl.

buotnueckue gpakropsl. Buasl OMOTHYECKHMX B3aMMOACHCTBUMN: KOHKYPEHIIHS,
XUIIHUYECTBO, cUMOM03 U ero (opmel. [lapazutusm, koomepaiusi, MyTyalu3M,
KOMMEHCaJIu3M (KBapTUPAHCTBO, HAXJECOHHUYECTBO). AMEHCAINU3M, HEUTpaIu3M.
3HaueHne OMOTHMYECKMX B3aUMOJCUCTBUN Il CYIIECTBOBAaHUS OPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH monyysiquu. (OCHOBHBIE MOKa3aTeNH
NOMYJIALIMU: YHCIEHHOCTb, IUIOTHOCTh, POYXKIAEMOCTh, CMEPTHOCTb, IPHUPOCT,
murpanus. [[nHaMuka 4uCcI€HHOCTH MOMYJISUUN U €€ PEryJIsaius.

JdeMoHcTpanum:

[Toptpersl: A. 'ymbonbar, K. @. Pynse, O. ['ekkes.

Tabmuuer 1 cxemsl: kapra «[Ipupoansie 30ub1 3emum», «Cpenbl oOUTaHUS
opranu3moBy», «®Doronepuoauszm», «llomynamun», «3aKOHOMEPHOCTH pOCTa
YHUCIICHHOCTHU NOMYJISAIUU UHPY30pUH-TY(henbkny, «Ilumessie nemnmy.

JlaGopaTopHble M npakTHYecKue padoThi:

Jlabopatopnas pab6ora Ne 3. «Mopdonorudeckne 0cCOOEHHOCTU PACTCHUI U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. «BnusiHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «[Toacuét mIOTHOCTH MOMYJIAIMN pa3HBIX BUTOB
PaCTEHHI.

Tema 4. Coob1iecTBa M 3KOJIOTHYECKHE CHCTEMBI.

Coo0mectBo opraHu3mMoB — OuorieHo3. CTpyKTypsl OHMOIIEHO3a: BHUIOBa,
MpOCTpaHCTBEHHAs, Tpodudueckas (mumeBas). Buasl-nomuaantel. CBsi3u B
ouoreHose.

Okosiornyeckue cucrteMmbl (3kocuctembl). Ilonstue o0 »sKocucTeMe U
ouoreonenosze. OYHKIMOHATBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLEHTHI,
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KOHCYMEHTBI, peaylieHThl. KpyroBOpoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHU 3KocucTeMbl. [Inuimesblie nenu u cetu. OCHOBHBIE
MOKa3aTeIu DKOCUCTEMbI: OuMoMacca, MPOAYKIHUA. ODKOJIOTHYECKUE MUPAMUJIBI:
MPOAYKIIUU, YHUCICHHOCTH, OuomMacchl. (CBOMCTBa HKOCHUCTEM: YCTOWUYMBOCTb,
camoperymsiuus, pazsurue. CyKieccusl.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M PeK. DKOCHUCTEMa XBOWHOIO
WM IIAPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTeHHbIE  HKOCUCTEMBIL.  ATPO’KOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe 1 X035MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak @akrtop ycroitumBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTMYECKOT0 pazHooOpa3us Ha 3emiie.

VYyenne B. U. Bepnaackoro o 6mocdepe. ['panHuiibl, coctaB U CTpyKTypa
ouocdepnl. XKuboe BemectBo u ero ¢yHkiuu. OcobeHHOcTH Ouochepbl Kak
r00anbHOM JKOCUCTEeMBbl. JlMHAMHUUYecKoe paBHOBeCME M oOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHE IUKJIBI 3JIEMEHTOB (yriepoa,
azora). 3oHabHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoBedecTBO B 6nochepe 3emiin. AHTpOIIOIeHHbIE U3MEHEHHS B Onocdepe.
['mo6abHbIE KOJIOTHYECKHE MPOOIIEMBI.

CocyiecTBoBaHM€e MPUPOABI U yenoBedecTBa. CoxpaHeHue OMopazHooOpa3us
KaKk OCHOBa ycrolumBocTH Ouochepbl. OCHOBa paIMOHATBLHOTO YIPaBICHUS
IPUPOJHBIMU PECYpCaMU U UX HCMOJIb30BaHME. [[oCTIKEeHUS OUMOJIOTHH M OXpaHa
IPUPOJBI.

JdeMoHcTpanum:

IToptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunpl u cxembl: «l[IumeBsie menu», «bHOIEHO3: COCTaB M CTPYKTypay,
«IIpuponubie coobmectBay, «llemum nuTaHUs», «IKOJOTUYECKAS] MUPAMHIAY,
«buocdepa u yenosek», «IKocUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMA
XBOWMHOro  Jjeca», «buoneno3d Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPOIIOT€HHBIC BO3JICUCTBUS HA NPUPOLY», «BakHENIIe NCTOYHUKU3ATPA3HEHHS
BO3/lyXa W TPYHTOBBIX BOJ», «[louBa — BaxkHe#Ias cocraBistomas Ouocheps,
«®akTopel  gerpamanuud  mouB»,  «llapHukoBeii  dhdexT»,  «DakTopbl
pPaAMOaKTHBHOTO 3arps3HeHus: Omocheprr», «OO0mas crpykrypa Omocheps»,
«Pacnpoctpanenne xu3Hu B Ouochepe», «O30HOBBI dKpaH Ouochepsn,
«Kpyrosopot yriepona B 6mocdepe», «KpyroBopor azora B mpupoe».

O6opynoBanue: Mojenb-anIuMKanus «TunuaHaeie OMOIEHO3bI», TepOapuii
«PactutenpHble coo0IIeCTBaY, KoJeKnu «buorieno3y», «Bpeaurenu BakHEUIINX
CEIBCKOXO03IMCTBEHHBIX KYJIbTYp», FepOapuu U KOJUIEKIIMU PACTEHUN U KUBOTHBIX,
MpUHAJJICKAIIME K PA3HBIM SKOJOTMYECKMM TpynnaM OJHOTO BHJA,
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Kpacnas knura Poccuiickoit ®@enepanuu, n300paxeHusi OXpaHsSIEMbIX BUIOB
pacCTEHUI U )KUBOTHBIX.
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IINTAHUPYEMBIE  PE3VJIBTATbBI OCBOEHUA IIPOTPAMMEBI  TIO
BNUOJIOTMN HA  BA3OBOM  VYPOBHE CPEJAHEI'O  OBIIEIO
OBPA3OBAHUA

Cornacuo ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHMUS K pe3yibTaTam
OCBOCHHUSI OOydYalolIUMHCST TporpaMM  CpeaHero oOmero  oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType JIMYHOCTHBIX PE3yJbTaTOB OCBOEHUs Mpeamera «buomorus»
BBIICJICHBI CIEAYIOIIUE COCTABJISIONINE: OCO3HAHWE O0YYaIOIMMUCS POCCUNCKON
rpaXkJaHCKON MAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEJACIICHUIO, HaJlWyuWe MOTHUBAIMM K OOy4YeHuI0  OuoJoruw,
I[eJICHANIPABIIEHHOE PAa3BUTHE BHYTPEHHHX YOEKIECHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX I[IEHHOCTEH W HMCTOPUUYECKUX TPAJAMIIUN Pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATENbHOCTA I[IEHHOCTHO-CMBICJIOBBIMU  yCTaHOBKAMM, TPUCYUIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHMs, HaJIMYHE DKOJOTHYECKOTO0 IMPaBOCO3HAHUSI,
CITOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HEHHBIE TITAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUA MpeaMeTa «buoiorus» JOCTUraloTCa B
€IUHCTBE YYEOHOWM ¥ BOCHHUTATEIBHON JEATETLHOCTH B COOTBETCTBHH C
TPAJULIMOHHBIMUA POCCUUCKUMU COLUOKYJIBTYPHBIMU, UCTOPUUYECKUMH U JTYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPHUHATHIMUA B OOIIECTBE MpaBWIAMH M HOpPMaMU
MOBEJICHUS W CIOCOOCTBYIOT MpOIlECCaM CaMOTIO3HAHUS, CaMOBOCIHTAHUS U
CaMOpa3BUTHS, PA3BUTHUSI BHYTPEHHEN MO3ULIMY JIMYHOCTH, TATPUOTHU3MA, YBAXKCHUS
K 3aKOHY M IPaBOIOPAJIKY, YEJIOBEKY TPyJa U CTaplieMy MOKOJECHHUIO, B3AaUMHOTO
yBaXEHUS, OEpPEeKHOTO OTHOMIEHUS K KYyJbTYPHOMY HACICIAWIO M TPATULIHASIM
MHOTOHAIIMOHAJIBbHOTO Hapoaa Poccuiickoit denepanuu, OpUpoAe U OKPYKAOIIEH
cpexne.

JIndHOCTHBIE pe3ynbTaThl OCBOEHHUS ydeOHoro mnpeamera «buomorusy»
JOJDKHBI OTpaXkaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYaOIINXCSI PYKOBOJICTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH TO3WIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAlIM{, TO3UTUBHBIX  BHYTPEHHUX  YOCXKICHUM, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOIO OOIECTBa, paCIIMPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOIIECCE Pealn3aluid OCHOBHBIX HANPABICHUMN
BOCIIUTATEIbHOM JIESTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMU 00yJaIOMIerocsl Kak aKTUBHOTO U

OTBETCTBEHHOTO 4JICHA POCCHICKOTO OOIIECTBA;
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OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00513aHHOCTEH, YBaKEHHUE 3aKOHA
Y MIPaBOMOPSIAKA;

TOTOBHOCTh K COBMECTHOU TBOPUECKOM JEATEIbHOCTU IPU CO3/IaHUU YUEOHBIX
MPOCKTOB, pEIICHUM YUYEeOHBIX U TO3HABATEJBHBIX 3a/lad, BBINIOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENATh COOCTBEHHYIO TIO3MIIMIO 10 OTHOUIEHUIO K
SBJICHUSIM COBPEMEHHOM XKU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBaTh B CBOMX JCHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJCH C Pa3HBIMU YOCXKICHUSMHU, KYJbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B TIPOIECCE COBMECTHOTO BBIMIOJIHEHUS
y4eOHBIX, T[I03HABATEIBHBIX U MCCJIEAOBATEIBCKUX 3a/1ad, YBaXUTEIBHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB MPHU OOCYXICHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTb K TYMAaHUTApPHOUN U BOJOHTEPCKOMN JIEATEIHHOCTH;

2) NaTPUOTHYECKOr0 BOCTIUTAHMSA:

c(hopMUPOBAHHOCTH POCCUUCKOU IPaXI1aHCKOMN WJIEHTUYHOCTH,
NaTpUOTU3MA, YBAXKCHHUSI K CBOEMY HApOJy, UYYBCTBAa OTBETCTBEHHOCTH IEpPE]
Ponunon, ropaoctu 3a cBOM Kpau, CBOXO POJMHY, CBOM A3bIK U KYJIBTYPY, MPOIILIOE
Y HACTOsIIIIe€ MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIICHUE K IIPUPOJHOMY HACIEIHUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHWBATh BKJAJ POCCUUCKHX YUEHBIX B CTAHOBIIEHUE W
pa3BUTHE OWOJOTWH, TMOHUMAHUS 3HAYCHHS OWOJOTMM B TIO3HAHWUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBa;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIyXEHHIO M 3ammuTte (OTeyecTsa,
OTBETCTBEHHOCTH 3a €T0 CyJb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAaHUE NYXOBHBIX LIEHHOCTEN POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHU;

OCO3HAHHUE JTUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMUYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOLIECHHE K CBOUM POJMTENSM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATUA LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauiusIMHi HapoaoB Poccuu;

4) 3cTETHYECKOIr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOUIIEHHWE K MUPY, BKJIIOYas 3CTETHKY ObITa, Hay4HOTO M
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUMN;
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IIOHUMAHUE SMOLMOHATIBHOTO BO3JICHUCTBHUS KUBOM IIPUPOJBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOM JTUYHOCTH;

S) ¢puznyeckoro BocnuTaAHUSA, (POPMHPOBAHUA KYJIbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIAT OOy YHSI:

MOHUMAHUE U peau3alius 3J0pOBOro u 0€30MacHOro o0pasa *Ku3HH (310POBOE
MUTaHKue, COOJIIOICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHUM W OTHAbIXa, peryjsipHas (Qui3nyeckas aKTUBHOCTb), OEpeXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHSI KCOOCTBEHHOMY (DU3UUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

NOHMMAaHWE UEHHOCTH MpPaBWI HWHIMBUIYAJbHOTO M  KOJUIEKTUBHOIO
0€30IaCHOT0 MOBEJACHUS B CUTYALIUSIX, YTPOXKAIOIINX 37J0POBbIO U KU3HHU JIFO/ICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUEK (yMOTpeOiIeHus
aJIKOTr0JIsl, HAPKOTUKOB, KYPEHHUS );

6) TPy10BOIr0 BOCIMTAHMS:

TOTOBHOCTh K TPYyAYy, OCO3HAHHE IIEHHOCTH MAacCTEpPCTBa, TPYAOT0O0UE;
FOTOBHOCTh K aKTUBHOW JAESATEIBHOCTH T€XHOJOTMYECKON U COLMATbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIILHO

BBINIOJIHSThH TAKYIO JA€STEIbHOCTD;

UHTEpEC K pa3IMyHbIM cepaMm NnpodecCHOHAIBHON JESTEIbHOCTH, YMEHHUE
COBepIllaTh OCO3HAHHBIM BBIOOp Oynymed mpodeccut U peaan30BHIBATH
COOCTBEHHBIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHUI0O M CamMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JOru4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH 11ETIECO00pa3HOe OTHOIIEHUE K IPUPOJIE KAK MCTOUYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIICHUE YPOBHSA OKOJOTHYECKOM KYIbTYphl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHUSI TOCTYIIKOB M OLEHKA MX BO3MOXHBIX IOCIEICTBUUA IS
OKPY’KAIOIIEH CPEBI;

OCO3HaHHE TJI00aJBbHOTO XapaKTepa JKOJIOTHYECKUX MpoOJIeM W MyTed ux
peLICHUS;

CIIOCOOHOCTP MCITOJIB30BAThH MPUOOPETAEMBbIE IPU U3yUYCHUN OMOTOTUY 3HAHUS
M yYMEHMS OpH  pEHIeHUH NOpoOJeM, CBA3AHHBIX C  PALMOHAIBHBIM
MPUPOAOIIONB30BaHNEeM  (COONIOACHUE  TMpaBWU  TOBEIAEHUS B MPHUPOJE,
HAalpaBJICHHBIX HA COXPAaHEHUE PAaBHOBECUS B DSKOCUCTEMAX, OXpaHy BHJOB,
aKocHCTEeM, Orocdepsl);
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AKTUBHOE HEIIPUATHE ACUCTBUN, IPUHOCALLIUX BpEl OKPYKaAIOLEH IPUPOIHON
cpele, yMEHHE MPOTHO3UPOBATh HEOJIATONMPHUATHBIE SKOJIOTMYECKUE MOCIEACTBUS
NPEANPUHUMAEMBIX IEHUCTBUN U NPEAOTBPALIAT UX;

HaJIMYUE PA3BUTOIO HKOJOIMYECKOTO MBILIJICHUS, IKOJIOINYECKOU KYIbTYpHI,
OIbITa NEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS UMHU B II03HABAaTEIbHOM, KOMMYHUKATUBHOM M COLMAJIBbHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IIPAKTUYECKOMN NEATEIBHOCTH DKOJIOTMYECKOU
HaIpPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(hOpPMHUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAyKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JMAJOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YUTATEJILCKOW KYyJIbTYpPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXIY JIFOJAbMHU U ITIO3HAHUSI MUPA;

NOHMMaHWe crnenu@ukn OHOJIOTrMM KakK HayKd, OCO3HaHHUS €€ poiu B
(GbopMHUpOBaHUYN PALMOHATHHOTO HAYYHOT'O MBIIUICHUS, CO3JAaHUHM IEIOCTHOTO
Npe/CTaBlIeHUs 00 OKpYy)KarolleM MHUpE KaK O €AMHCTBE MPHUPOJbI, YEIOBEKAa U
oOIIecTBa, B TMO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEH M peHIeHUH MpodiieM
COXpaHEHMs IIPUPOJHOIO PAaBHOBECHS,

yOexX1EHHOCTh B 3HAUMMOCTH OHOJIOTMHM JJIsi COBPEMEHHOM LMBUIIN3ALUU:
o0ecrieyeHnss HOBOTO YpPOBHS Pa3BUTHsL MEIUIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pelIaTh PECypCHble  MpPOOJIEMBbl  pa3BUTHSA
YeJI0BEUeCTBA, IIOMCKA MyTeH BBIXO/AA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsIeM U
o0ecrieyeHusi  Inepexoja K  YyCTOMUMBOMY — pa3BUTHIO,  pPalMOHAIBHOMY
UCMOJIb30BAaHUIO IMPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYyYEHUM OHMOJOTMUECKUX 3HAaHUNW B LEIAX
HOBBIIIEHNUS OOmIEeNd KyIbTypbl, €CTECTBEHHO-HaYYHOM TIPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBbHOW TPaMOTHOCTH OOydYaromuxcs, GopMHUPyeMO
IPU U3YYEHUU OMOJIOTHH;

IIOHUMAHHUE CYIIHOCTH METOJIOB IIO3HAHUSA, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh IIOJMyYyaeMble 3HAHUS [UIsI aHaIW3a |
OOBSICHEHHSI SIBIICHUI OKPY)KAIOIIEr0 MUpPA U MPOUCXOASIINX B HEM H3MEHEHHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKIIOYEHHMS Ha OCHOBE HAay4yHBIX (DaKTOB U
MMEIOIINXCS JAHHBIX C LIEJIBI0 NTOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHust mpo6yieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHE LEHHOCTH HAYYHOM JAEATEIBHOCTH, T'OTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U HCCIIEOBATEIBCKYIO IEATEIBHOCTh MHANBHAIYAIBHO U B TPYIIIE;
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FOTOBHOCTh M  CHOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTAMH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yIbTaThl OCBOCHHs y4eOHOTO mpeamera «buomorusy»
BKJIFOYAIOT: 3HAYUMbIC IS (HOPMHUPOBAHHMS MHPOBO33PEHUS OOYJAFOIIMXCS
MEXIUCITUTUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpa M CHCHU(PUKY METOJIOB TO3HAHUSA,
UCIIOJIb3YEMBIX B €CTCCTBECHHBIX HayKaX (BEIICCTBO, JHEPIHs, SBJICHHE, TPOIIECC,
CUCTEMa, Hay4YHBIH (pakKT, MPUHIIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHNe, HAOMIOACHUE, H3MEPEHUE, SKCTICPUMEHT U JPYTHX ), YHUBEPCAITBHBIC
yueOHbIe JCHCTBUSA (TIO3HABATCIbHBIC, KOMMYHHKATHBHBIC, pETYJSTHBHBIC),
oOecrieunBaromue GopmupoBaHue Q(yHKIIHMOHATBHOUTPAMOTHOCTH U COIMAIBHOM
KOMIIETECHITUN 00YYaroIINXCs, CIIOCOOHOCTh 00YYaIONIUXCS UCITOJIb30BaTh

OCBOCHHBIC MEXTUCIUTUIMHAPHBIC,
MHUPOBO33PCHUYCCKUE 3HAHMS W  YHUBEpPCaJbHbIC Yy4YCOHBIC JCHCTBUS B
MIO3HABATEILHON U COIMATILHOMN ITPaKTHKE.

MeranpenMeTHble pe3yJIbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIEro
00pa3oBaHUs TOJDKHBI OTPaXKaTh:

OBaanenne YHHBeEpPCAIbHBIMH Y4eOHbIMH NMO3HABATEIbHBIMU
AeCTBUAMM:

1) 6a3oBble JJoruveckme JaeicTBUs:

CaMOCTOSITEILHO  (popMymupoBaTP M aKTyaJIM3UpOBaTh  IPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TNMPU OCBOSCHUM 3HAHUM MPUEMBI JIOTUUECKOTO MHBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHUsI, KilaccupuKaIuu, 0000IIeHHSs ), paCKPbIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATH UX XapaKTepHbIC NMPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMH MIOHSITHSAMH);

OTIPENENIATh IeNNU JACATEIBHOCTH, 3ajlaBas IapaMeTphbl M KPHUTEPUH HX
JTOCTH)KCHUS, COOTHOCHUTH PE3YJIbTAThI ICITCIIBHOCTH C MIOCTABICHHBIMU IEIISIMH;

UCITOJIH30BaTh OMOJIOTHYECKUE IMOHATHS ISl 0OBSICHEHUS (PAKTOB U SBICHUU
YKWBOW IIPUPOJIBIL,

CTPOHUTHh JIOTHUECKHE pacCyXJIeHHs (MHAYKTUBHBIC, JCAyKTHUBHBIC, IIO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHUS B pPacCMaTPUBACMbBIX
SIBICHUAX, (DOPMYJIUPOBATH BHIBOIBI U 3aKITFOUCHHS;

MPUMCHITh  CXEMHO-MOJICIIBHBIC  CpeACcTBAa IS IpEACTaBICHUS
CYIIECTBEHHBIX CBSA3CH M OTHOIICHHWHA B M3y4aeMBIX OHMOJIOTMYSCKUX OOBEKTax, a
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TakKe  MPOTHBOPEYUH  Pa3HOTO  pOAa,  BBIABICHHBIX B Pa3UYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palatbiBaTh IJIaH pELICHUs] MPOOJIEMbl ¢ YYETOM aHaln3a HMEIOIIUXCS
MaTepHATBHBIX M HEMAaTepUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH ITOCIICICTBUI eI TEIbHOCTH;

KOOPJIUHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHSAX  PEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BHBATh KPEATUBHOE MBIIUICHHE MTPU PEIICHUN KU3HCHHBIX MPOOJICM.

2) 6a3oBbIe HCCIeA0BaATENbCKUE IEHCTBHS:

BJIQ/ICTh HABBIKAMHU YUEOHO-HUCCIIEA0BATEIbCKOW M TPOSKTHOW JICSITCIIBHOCTH,
HaBbIKAMH  Pa3peliCHHss  MpOOJieM, CIIOCOOHOCTBIO W  TOTOBHOCTBHIO K
CaMOCTOSITEIILHOMY ITOMCKY METO/IOB PEIICHUS MPAKTUYCCKUX 3aJ1a4, IPUMCHCHHIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHBIC BUABI JICATCIBHOCTH II0 IOJYYCHUIO HOBOTO
3HAaHMSI, €r0 HHTEPIpPETAlMH, NPEeOOpa3OBaHUI0 M TNPHUMCHCHHIO B YyUYeOHBIX
CUTYaIlUsSX, B TOM YHUCJIC PU CO3JaHUU YUYCOHBIX M COIUATBHBIX MPOCKTOB;

(dbopMHpOBaATH HAYYHBIN THI MBINUICHUS, BIaJCTh HAYYHOU TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMN
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajady,
BBIIBUTATh TUIIOTE3Y €€ PEIIeHUs, HAaXOAUTh apryMEHTHI JJIs 10Ka3aTEIbCTBA CBOUX
YTBEPKJECHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHANMM3UPOBATh TIOJNIYYCHHBIE B XOJ€ PEIICHHS 3aJladyd  Pe3yJIbTaThl,
KPUTHYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIICCTBIISITh I1EJICHANPABICHHBIA TMOUCK TEpPeHOca CPEJCTB U CIOCOOOB
JEHCTBUS B TPO(ECCHOHATIBHYIO CPEy;

YMETh TEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO W MPAKTUYECKYIO 00JacTh
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MIPEAMETHBIX 001aCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33J1a4H, JOMYCKAIONHE aTbTEPHATUBHBIC PEIICHMUS.

3) pabora ¢ uHpopMauuei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMAIHH (TEKCTE YIeOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEparype, OWOJOTUYECKUX CIIOBApSAX U
CIIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETE), aHATM3UPOBATh
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WH(OPMAITUIO Pa3IMYHBIX BUIOB U ()OPM MPEACTABICHUS, KPUTUICCKU OIICHUBATH
e€ TOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTb;

(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh Pa3IMYHBIC METOABI MPH TOUCKE U
otOope Ouonornueckoil uHGOpMaIMU, HEOOXOJUMOM JJIsi BHIMIOJHEHUSI YYEOHBIX
3ajad;

NpPHOOPETaTh OMBIT KCIOJIL30BaHKUS HH(OPMAIITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O MCIIOJIb30BAHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCILHO  BBIOMpATh  ONTUMaIbHYIO  (OpMy  TNpeACTaBICHHUS
Oouonornyeckoit nHbopmaruu (Cxembl, TpauKy, JUarpaMMBbl, TaOJIUIIBI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAYYHBIH S3BIK B Ka4yeCTBE CpeACTBA Ipu padbore ¢
Ouojornyeckoii WHPOpPMAIMEH: TNPUMCHATh XUMUYECKHEC, (U3HUYCCKUE W
MaTEMaTUYCCKUE 3HAKW W CHUMBOJIBI, (popMyiibl, abOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh W MPeoOpa3OBBIBATH  3HAKOBO-CUMBOJIMYCCKHE  CPEJICTBA
HaTJISTHOCTH;

BJaJCTh ~ HABBIKAMH  PACIO3HABaHWsS W 3alMTBl  HWH(OpMAIIUH,
MH(GOPMAIIMOHHON 06€30MacHOCTH JTUYHOCTH.

OBiageHue yHUBEPCATbHBIMA KOMMYHUKATHBHBIMU JIeHCTBUSIMH

1) oOmenmne:

OCYIIECTBIISITh KOMMYHUKAIIMK BO BceX c(hepax KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHU MO CYIIECTBY OOCYXIaeMOW TeMmbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHTENILHO BBINIOJHEHUS TIpeJjiaraeMon
3a/layu, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3UIIMHA JPYTHUX Y4aCTHUKOB
JAaJiora Uiv JUCKYCCUH);

pacmo3HaBaTh HeBepOalbHBIE CpeACTBa OOIICHHS, TMOHUMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3NMUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICUCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU popme HopMyIrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHaA 1eITeJIbHOCTD:

MOHMMATh M HCIIOIH30BaTh MPEUMYINECTBA KOMAHIHOW W WHIAWBHUIYATHLHOU
paboThI IPH PEIIeHUH OUOIOTHIECKOU TPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (hOPM B3aUMOICHCTBUS TIPH PEIICHUH YU4EeOHOW 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIBI COBMECTHBIX JCUCTBHHM C Yy4E€TOM OOIIHX
WHTEPECOB U BO3MOXKHOCTEH Ka)I0T0 WICHA KOJIJICKTHBA,
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IIPUHUMATh  LEIM  COBMECTHOW  JIEATENIBHOCTH, OpraHU30BBIBaTH U
KOOPJAUHUPOBATh JIEUCTBUA IO €€ HOCTHKEHUIO: COCTAaBJIATH IUIAaH JEUCTBUU,
pacupenensaTh poid € Y4ETOM MHEHMH YYaCTHUKOB, OOCYXJaTh pPE3YyJbTaThl
COBMECTHOU paboThI;

OLICHMBATh KA4E€CTBO CBOETO BKJIA/1a M KAXK/I0I0 YYaCTHUKA KOMaHAbl B OOLIUI
PE3yJNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE TIPOEKThI, OLEHHUBAaTh HIEU C TMO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PaA3JIMYHBIX
CUTYalLUSX, IPOSBIIATH TBOPUECTBO U BOOOPAXKEHUE, OBITH MHUIIUATUBHBIM.

OBjaieHNe YHMBEPCAJbHBIMY PEryJATHBHBIMH IeHCTBUSMU:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKHE 3HAHMS [UJIS BBIABICHUA NpoOJIeM U HX
pEIICHHS B )KU3HEHHBIX U YUEOHBIX CUTYAIIUSIX;

BbIOMpAaTh HA OCHOBE OHMOJIOTMYECKHX 3HAHUW IIeJIeBble M CMBICIOBbBIE
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYIKax IO OTHOUIEHUIO K XHUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENIBHYIO NI€SITENBHOCTh, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIbLHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaLUIX;

CaMOCTOSATEIILHO COCTABJIATH IJIaH PEIICHUS MPOOIEMBI ¢ YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEINOYTCHU;

J1aBaTh OLIEHKY HOBBIM CUTYAlUsIM;

pacIMpATh paMKd y4eOHOTO MpeIMeTa Ha OCHOBE JMYHBIX MPEANOYTCHHI;

JIeaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIUPOKOW JPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHWUN, TMOCTOSHHO TMOBBINIATH CBOM 0Opa30BaTEIbHBIN H
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEIISM;

BJIQJICTh  HABBIKAMH  TIO3HABATENBHOM  pediekcud Kak  OCO3HAHUS
COBEPIIAEMBIX JACHCTBUA M MBICIUTENBHBIX IIPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHHM, HCMOJIb30BaTh MPUEMBI peQIIEKCHH Al OLEHKU CUTYyaluH, BBIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHMBAaTh PUCKM M CBOCBPEMEHHO NPUHUMATHh PEIIEHUSA MO HUX
CHWKEHUIO;
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IIPUHUMATh MOTHBBI W apryMEHTBl JPYTMX @PU aHaJIu3€ pe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsATHE ce0sl U APYIHX:

MPUHUMATh ce0sl, IOHUMAasi CBOU HEJJOCTATKHU U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBl JAPYIMX [PH AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IPU3HABATH CBOE MPABO U IIPABO APYTUX HA OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYroro 4eJoBeKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pe3ynbTathl OocBoeHusi mporpammbl COO 1o Ouosioruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamera «buonorus»
Hay4HbIC 3HAHUS, YMECHHS U CIOCOOBI JICMCTBUN MO OCBOSCHUIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUMN, BUJBI JEATEILHOCTH TIO MOJYyYCHHIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3UYHBIX YUYEOHBIX CHUTyallUsX, a TaKkKe B pPeajbHBIX
KU3HEHHBIX CHUTYyallMsAX, CBA3aHHBIX ¢ Ouwosorueii. B mporpamme mnpenmeTHbIC
pe3yabTaThl MPEACTABICHBI IO TOJIaM O0yUCHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUSA yueOHOro mnpeamera «buonorus» ¢ 10
KJlacce IOJMKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJIU OMOJOTHUU B CUCTEME HAYYHOTO
3HaHMS €CTECTBEHHBIX HAyK, B (OPMUPOBAHMM COBPEMEHHON ECTECTBEHHO-
HAay4YHOW KAPTUHBI MUpa M HAyYHOTO MHPOBO33PEHHMs, O BKIAJE POCCHIMCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (YHKIIMOHAIHHOM
IPAaMOTHOCTHU Y€JIOBEKA JJI PELICHUS )KU3HEHHBIX 3a/1ad4;

YMEHHE PACKpbIBaTh COJEpKaHHE OHOJIOTMYECKUX TEPMHUHOB WU TMOHSITHI:
KU3Hb, KJIETKa, OpPraHu3M, MeTabo113M (0OMEH BEIEeCTB U MPEBpaICHUE SHEPTHUH),
romMeocTtad (CaMOperyJisiusi), YypOBHEBash OpraHU3alMsl JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BeAEHUE (PENPOYKIIHS), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE u3JaraTh OWOJOTUYECKHE Teopuu (KIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LEHTpajdbHasl J0rMa MOJIEKYJApHOH Owuonoruu), 3axoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUs KylbTypHbIX pactenuit H. WM. BaBuiosa), onpenensitTe rpaHuIlbl
UX PUMEHUMOCTH K )KMBBIM CUCTEMAM;

yMEHHUE BIAJETh METOJAMU HAYYHOI'O MO3HAHUSI B OMOJOTUH: HAOIIOICHUE U
OMHMCAHUE KUBBIX CUCTEM, MPOLECCOB WU SBJICHUM, OpraHu3alus U TMPOBEJICHHE
OMOJIOrMYECKOT0 YKCIIEPUMEHTA, BbIJIBUXKEHUE TUIIOTE3bI, BBISIBICHHE 3aBUCUMOCTH
MEXKJly UCCIEAYyEeMbIMH BEITUYMHAMH, OOBICHEHUE MOJIYYEHHBIX
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pEe3yAbTAaTOB, WCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUM U 3aKOHOB, YMEHHUE
JienaTh BHIBOABI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

yYMEHHUE BBIICISTh CYHIECTBEHHBIC MPU3HAKH BUPYCOB, KIETOK MPOKAPHOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEIIECTB M MPEBpALIECHUs] SHEPTHHU B KIETKe, (OTOCHHTE3a,
IJIACTUYECKOTO0 W 3HEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meilo3a,
OTUIOJOTBOPECHUS, PAa3MHOXKEHHUS, HWHIUBUAYAJIbHOTO Pa3BUTUA  OpraHu3Ma
(oHTOTEHE3);

yMEHUE TPUMEHATH MOJYUYCHHbIC 3HAHMS JJI1 OOBICHEHUS OMOJOTHUECKUX
MPOIIECCOB M SIBICHUM, JIJISi MPUHSATHSA MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMN
KU3HU C LEeJIbl0 oOecneyeHus: Oe30MacHOCTH CBOETO 3J0pOBbS M 370pPOBbS
OKPY>KAIOIIUX JT0JIeH, COOJII0ICHHSI HOPM T'PAaMOTHOTO MOBEACHUS B OKPYXKArOIIeh
OPUPOJTHON Cpejle, MOHUMaHWE HEOOXOJMMOCTH HCIOJIB30BAHUS JOCTHKEHUN
COBpPEMEHHOMN Oouosioruu u OMOTEXHOJIOT U TUTS paIroHaILHOTO
IPUPOIOTIONIH30BAHHS;

yMEHUE pelniaTh »JJEMEHTApHbIE T'E€HEeTUYEeCKHE 3aJaud Ha MOHO- U
JTUTHOPHUIHOE CKpEIIMBaHWE, CIICTUICHHOE HACIICIOBAHUE, COCTABIISTH CXEMBI
MOHOTHOPHUIHOTO CKPEIIUBAHUS JIJIsl MPEJACKa3aHus HACJICAOBaHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJHATh JTA0OOPATOPHBIE M MpaKTUYeCKHe paboThl, COOJIIONATH
mpaBuia mpu pabore ¢ yueOHBIM U JJa00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHYECKH OIEHUBATh U HMHTEPIPETHUPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKJIIOYAIOUIYIO TIICEBJIOHAYYHbIE 3HAHUSA U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(pOpPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepHalbl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIEAOBAaHUN B OHOJOTHUH,
MeIUIMHE, OUOTEXHOIOTUH;

yMEHHE CO037]aBaTb COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011251 OMOJIOTHYECKYI0 HHPOPMAIIUIO M3 HECKOJIBKUX MCTOYHUKOB, TPAaMOTHO
WCITIOJIb30BaTh MOHITHIHBIN amnmapaT OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUA y4ueOHOro mpeameta «buonorus» 6 11
KJlacce TOMKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJU OMOJOTHUU B CUCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAyK, B (OPMUPOBAHMH COBPEMEHHON ECTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHUPOBO33PEHHMS, O BKIAJE POCCUMCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OuWomornu, (HyHKIIMOHAIHHOM
IPAMOTHOCTH Y€JIOBEKa JJIsl PEIICHHs )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPHIBATH COAEPKAHNE OMOJOTMUECKUX TEPMUHOB U TIOHSITUI: BU/,
MONYJISIUSL, TeHO(OHI, SBOJIIOIUS, ABUXKYIIHE CUIbl ((aKTOpbl) SBOJIOIUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BU1000pa30BaHKE, HIKOJIOTUUECKUE PAKTOPHI,
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DKOCUCTEMA, TPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHTHI, IIeMH  MUTaHU,
AKOJIOTUYECKasl MUpaMuaa, OuoreoneHos, ouocdepa;

yMEHHE W3JIaraTh OHOJOTHYECKHEe TEeOpHH (IPBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpPHUS OBOJIOIMHN), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoacTsa K. M. bapa, uepeoBanus ri1aBHbIX HANPaBICHUNA UITyTEH
spomtoninu A. H. CeBeprioBa, yuenus o 6uocdepe B. U. BepHanckoro), onpenensrtsb
TPaHUIIBI X TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOAAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
ONMCAHKME JKUBBIX CHCTEM, IPOIIECCOB W SIBJICHWUH, OpraHW3allds W IPOBEIICHUC
OMOJIOTUYECKOTO SKCTICPUMEHTA, BBIIBH)KCHHE THITOTE3bI, BBISBICHUE 3aBUCHMOCTH
MEXIy HCCICIYEMbIMU BEIUYMHAMH, OOBSICHCHHE IIOJTYyYCHHBIX PE3YJIbTATOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH, TCOPUH U 3aKOHOB, YMEHUE JICNIaTh BBHIBOIBI
Ha OCHOBAHUU TOJIYYCHHBIX PE3YJIbTATOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC TPU3HAKKA CTPOCHUS OHOJIOTHYCCKUX
O00OBEKTOB: BHJIOB, TMOIYJSAIHMA, MPOJYIEHTOB, KOHCYMEHTOB, PpEIyICHTOB,
OMOTeoIeHO30B W JKOCHCTEM, OCOOEHHOCTH TIPOIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIIOCOOTICHHOCTH
OpPraHU3MOB, JICHCTBHS DSKOJOTHYECKUX (PAKTOPOB HA OPTraHM3MBI, IEpeHOCa
BEIIECTB M TOTOKAa HSHEPTUM B SKOCHUCTEMAaX, AHTPOMOTEHHBIX HM3MEHEHUU B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXMMHYECKHUX
ITUKJIOB B Ouocdepe;

yMEHHE MPUMEHSTH MOJTYYEHHBbIE 3HAHUS ISl OOBICHEHHUS] OMOJOTUYECKUX
IPOIIECCOB U SIBJICHUM, NI MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C LEJIpl0 oOecreyeHus: 0e30MacHOCTH CBOETO 370pPOBbS M 3J0POBBSA
OKPYXAIOIIUX JII0/ICH, COOI0/IEHNS HOPM IPaMOTHOTO MOBEICHUS B OKPY KaroIIei
NPUPOJHON Cpele, MOHMMaHUE HEOOXOAMMOCTH MCIOJBb30BaHUS JAOCTHIKEHUN
COBPEMEHHOW OMOJIOTUH IS pallMOHAIBHOTO MPUPOIOTIONE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHble OMOJIOTHYECKUE 3aJa4H, COCTABIISITH CXEMBI
MEPEHOCa BEIIECTB U PHEPTUU B SKOCUCTEMAX (MU MUTAHUS );

YMEHHE BBINIOJHITh JTA0OOPATOPHBIE M MpakTUYecKue paboThl, COOII0IATH
mpaBmiIa mpu paboTe ¢ ydeOHBIM U JTa00PaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHWBATh U HMHTEPIPETHPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKJIIOYAIONIYI0 TIICEBJIOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEJCTBA MAacCOBOW MH(POPMAIINH, HAYIHO-TIOMYJISPHBIC
MaTepuayibl),  paccMaTpuBaTh  TJ00aTbHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

YMEHHE CO037]aBaTh COOCTBEHHBIE THCHMEHHBIE UM YCTHBIE COOOIICHUS,
000011ass OMONOrMYecKy0 HHGOPMAILMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUWHBIN anmnapat OUOIOTHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoJsmuecTBo 4acos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrtpoiasbubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
bubmmoreka [IOK
1 b 2 0.5
HOTIOTHA Kax Hayka https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
2 X 1 .
VBBIE€ CUCTEMBI M UX OpraHU3alHs 0.5 hitps://m.edsoo.rw/ 741292
. bubnmuotexa [JOK
3 XHWMHUYECKUH COCTAB U CTPOCHUE KIETKU 8 1 1.5 hitps://m.cdsoo.rw/7f41¢292
bu6mmoreka [JOK
4 KusHenesaTenbHOCTh KIETKU 6 1 hitps://m.edsoo.rw/7f41¢292
5 PasMHOXkeHNE 1 MTHANBUAYAIbHOE pa3BUTHE 5 1 bubmuorexa [JOK
OpPraHu3MoOB https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTE U N3MEHYNUBOCTE g 1 0.5 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekuust opraHu3MoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubnuoreka [JOK
8 P 1
CSCPBHOC BPEMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 3 4
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11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3faeoB U TeM nu(ppoBLIE
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [IOK
1 C) 0 9 1 1
BOTIOMHOHHAA BHOJOTHA https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 1 05 bubnnorexa [JOK
3emie ) https://m.edsoo.ru/7f41cc74
3 Oprasu3Mbl ¥ OKpYKaromas cpeaa 5 1 bubmiorexa HOK
p pyaiotas cpe https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Coo0 9 1
000IIIeCTBA M YKOJIOTHYECKHUE CHCTEMBI hitps+//m.edsoo.rw/ 741 cc74
5 PesepBHOE BpeMmst 2 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2.5
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