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JIMYHOCTHBIE pe3y/JIbTaThbl

1) rpa’kIaHCKOrO BOCIIMTAHMS:

- c(hopMMPOBAHHOCTDH T'PaKAAHCKOM IMO3UIMM OOYYAIOIIErocss Kak aKTMBHOT'O M OTBETCTBEHHOTO
YyjIeHa POCCUIICKOrO OBIIECTBa;

-  TPUHATHE TPAAMIMOHHBIX OOIIEYe/IOBEUECKMX TI'YMAHUCTUUYECKUX U JIEeMOKPATUUYECKUX
LIEHHOCTeI;

- TOTOBHOCTb BECTM COBMECTHYIO MesSITeJIbHOCTb B MHTepecax TI'PaKIaHCKOrO OOIIecTsa,
Y4aCTBOBATh B CAMOYIIPaBJIeHM) B 0O0pa30BaTeIbHONM OpraHm3aln;

- YMeHMEe B3aMMOMENCTBOBATb C COIMAJbHBIMM MHCTUTYTaMM B COOTBETCTBUM C UX QYHKIUSIMU U
Ha3HaueHMEM;

- TOTOBHOCTb K T'YMaHUTapPHOM ¥ BOJIOHTEPCKOM IeSITeJIbHOCTH;

2) MaTpUOTUYECKOT'O BOCITUTAHMS:

- cOpPMMUPOBAHHOCTh POCCUICKOI TPaskIaHCKOM MAEHTUYHOCTHU, TaTPUOTHU3MA;

- 1IIEHHOCTHOE OTHOIIIEHMe K TOCYJAapCTBEHHBbIM CMMBOJIAM, JOCTVDKEHUSIM POCCUMCKUX YUEHBIX B
obstacTit QUMUK U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMSI:

- ¢OpPMMPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEIEHNS;

- CIIOCOOHOCTb OIIEHMBAThb CUTYallMIO U TPUHMMATb OCO3HAHHbIE peIlleHNs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YMCJIE B JIeSITeJIbHOCTU YUEHOTO;

- OCO3HaHMe JIMYHOTO BKJIa/la B TOCTPOEHME YCTOMUYMBOTO OYAYIIIEro;

4) 3CTeTUYECKOTO BOCIUTAHMS:

- 3CTeTUYEeCKOe OTHOIIIeHNEe K MUpPY, BKJIOUas 3CTETUKY HAy4YHOTO TBOPUYECTBA, MPUCYIIETO
(dbusmyecKkom HayKe;

5) TpymoBOro BoCuTaHM:

- MHTEpeC K pasjnM4HbIM chepaM mpodecCcrOoHaTbHOV OesSTeIbHOCTM, B TOM YMCJI€ CBSI3aHHBIM C
(OU3MKOI ¥ TEXHUKOM, YMEHME COBEPIIATh OCO3HAHHBIN

- BbIOOp OymyIen nmpodeccun 1 pean3oBbIBaTb COOCTBEHHbIE SKM3HEHHbIE I1JIaHbI;

- TOTOBHOCTb U CIHOCOOHOCTh K 0OOpasOBaHMIO M CaMOOOpa3sOBaHMIO B 06jacTu (PuU3MKM Ha
MIPOTSKEHUM BCEV SKU3HU;

6) 9KOJIOTMYECKOTO BOCITUTAHMS:

- copMMPOBAHHOCTb  3KOJIOTMUYECKOM  KYJIbTYpbl, OCO3HaHMe IJIOOAJbHOTO  XapaKTepa
9KOJIOTMYECKUX ITPOOBIIeM;

- IUIaHMpPOBaHME U OCYILIECTBJIEHME NEeMCTBMII B OKpY’KaloIleil cpele Ha OCHOBE 3HaHMS Iiejiei
YCTOMUMBOT'O Pa3BUTHS UEJIOBEUECTBA;

- Pacumpenue ombITa OeATEJbHOCTY 5KOJIOTMYECKO) HAIpaBJ€HHOCTM Ha OCHOBE MMEIOIIMXCS
3HaHMI 1O (puU3NKe;

7) 11eHHOCTY HayYHOTrO TIO3HAHMS:



- chOpMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTUS
(busMuecKon HayKu;

- OCO3HaHMEe IIEHHOCTM Hay4HO! JesATeIbHOCTY, T'OTOBHOCTb B IIpollecce WM3ydeHus: (OU3MUKU
OCYILIECTBJIATh MMPOEKTHYIO U MCCIIENOBATENbCKYIO IeSITEIbHOCTD MHAVMBUIYATBHO U B T'PYIIIIE.
MeTanpeameTHble pe3y/IbTaThl.

IlosHaBaTe/IbHBbIE YHMBEPCAJIbHbIE YUeOHbIE JeCTBUS

Ba3oBble jiormuecKue geCTBUS:

- CaMOCTOSITeNIbHO GOPMYJIMPOBATh ¥  aKTyaIM3MpoOBaTh TIPOOJIEMYy, pacCMaTpuBaTh €€
BCECTOPOHHE;

- OTIpeAieJIATh LIeJIU AesITeTbHOCTH, 3a/1aBaTh MapaMeTpPbl M KPUTEPUM UX TOCTUKEHNS;

- BBISIBJIATh 3aKOHOMEPHOCTM U MPOTUBOPEUMs B paCCMaTpUBAEMbIX (DU3UUECKUX SIBJIEHUSIX;

- pa3pabaTbIBaTh IUIAH pelleHus MpoOJIeMbl C YUETOM aHaIM3a MMEIOIIMXCS MaTepUaJbHbIX U
HeMaTepuaJbHbIX PECYPCOB;

- BHOCUTb KOPPEKTUBHI B JIeSITEJIbHOCTD, OLIEHMBATh COOTBETCTBME PE3Y/IbTATOB IeJISIM, OIIeHUBAThb
PUCKY TIOC/IEICTBUI IeSITETbHOCTH;

- KOOPAMHMPOBATb M BBINOJHATD paboOTy B YCJIOBMSAX peabHOTO, BUPTYAJbHOTO W
KOMOMHMPOBAHHOI'O B3aMMO/IECTBYSI;

- pa3BMBaTb KPeaTUBHOE MbIIIUIEHME TTPU PEIIeHUM SKU3HEHHBIX MTPOOJIEM.

Ba3oBble ucc/1egoBaTe/IbCKIE AECTBUS:

- BJIaJIETb HAYYHO TEPMMUHOJIOTMEN, KITIOUEBBIMYU TTOHATUSIMU U MeTOAaMM (GbU3MUEeCKO HaYKM;

- BJIaZIeTh HaBbIKAMM yYeOHO-MCCIIeIOBATEIbCKONM U MPOEKTHON esITeTbHOCTU B obsracTu
GbU3MKM, CITOCOOHOCTBIO ¥ TOTOBHOCTBIO K CaMOCTOSITEJTbHOMY IOMCKY METOAOB peIleHus 3amad
busmueckoro copepskanus, MPUMEHEHNIO Pa3/IMUHbIX METOIOB MTO3HAHMS;

- BJaIeTb BUIAMM [eATEJIbHOCTM TIO TIOJYYEHMIO HOBOTO 3HAHMUSI, €ro WHTEePIpeTalun,
Mpeo6pPA3OBAHMIO M TIPUMEHEHUIO B PAa3IMUYHBIX YUEOHBIX CUTYAIMsIX, B TOM YMC/Ie TIPU CO3TaHUN
yueOHBIX IIPOEKTOB B 00J1aCTH DUVIKY;

- BBISBJISITb ITPUUYMHHO-CIEACTBEHHbIE CBSI3M M aKTyaJIM3MPOBaTh 3a[auy, BbIABUTATb TUIIOTE3Y €€
pelleHus, HaXOOUTb apr'yYMEHTHI JJIs1 TOKa3aTeIbCTBA CBOMX YTBEPKIEHMN, 3a4aBaTh apaMeTphbl U
KPUTEPUM PEIIeHNS;

- aHAIM3MPOBATh IMOJYYEHHBbIE B XOJE peIleHus] 3aJau Pe3yJbTaTbl, KPUTUUECKYU OLIEHMBATh MX
IIOCTOBEPHOCTb, IIPOTHO3MPOBATh M3MEHEH)E B HOBbIX YCJIOBUSIX;

- CTaBUTDb ¥ GOPMYIMPOBATh COOCTBEHHbBIE 337jauy B 0OpPa30BaTeIbHOM AESITEIbHOCTM, B TOM YKCJIe
MIpU U3yYeHU PU3NKN;

- 1aBaTh OLIEHKY HOBBIM CUTYaIsIM, OLIEeHUBATh ITPUOOPETEHHBIN OIIBIT;

- YMETb ITIepeHOCUTh 3HaHMS 10 (GU3MKe B MPAKTUUECKYIO 00JIaCTh JKU3HEIesITeJIbHOCTH;

- YMeTb MHTErpuMpoBaTh 3HAHUS M3 pa3HbIX IPEIMETHBIX 00JIACTel; BBIABUTATb HOBbIE WUIEN,
npeajiaraTb OPUTMHAJIbHbBIE TIOAXOMbI M pellleHMs; CTaBUTb IPOoOJIeMbl M 3amauy, JOITYCKaIoIe
aJIbTepPHATUBHbBIE PEIIEHMS.

Pa6oTa ¢ uadopmanmern:

- BJIaIeTh HaBbIKAMM [OJyYeHuss MHbopMaIyy  (GU3NUECKOrOo  COMAEpPsKaHMs U3 UCTOUHMKOB
pa3HbIX TUIIOB, CAMOCTOSITEJIbHO OCYIIECTBJISITb TOMUCK, AaHalM3, CUCTEMATU3ALMIO U
MHTepIIpeTanyio nHGOpMaLyy pasanyHbIX BUAOB U (HOPM IpeCTaBIeHNS;

- OLIEHMBATh TOCTOBEPHOCTh MHGMOPMALINN;

- JCIIOJIb30BaTh CPENCTBAa MHMOPMAIIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B pelleHun
KOTHUTUBHBIX, KOMMYHUKATUBHBIX WM  OPraHM3alMOHHBIX 33Jay ¢ COOJIIoIeHeM TpeGOBaHMIA
9PrOHOMMKM, TEXHUKU Oe30ITaCHOCTM, T'UTMEHbI, pecypcocOepeskeHMs, MPaBOBbIX U 3ITUUECKUX
HOPM, HOPM MHGOPMAIIOHHOM 6€301aCHOCTY;

- CO3/aBaTh TEKCTbl (M3MUYECKOrOo COofepykaHMsl B pasIMUHbIX ¢dopmMarax C YUYETOM HaszHAUYEHMS
nHopmManmMM M 1eIeBOM ayAUTOPUM, BBIOMpass ONTMMAJIbHYIO (OpPMYy TIpeoCcTaB/leHUs WU
BU3YyaIU3aINNA.

KoMMyHMKaTHBHBIE YHUBEPCAIbHbIE YUeOHbIe IeiICTBUSI:

- OCYILECTBJISITb OOIIEHME HAa YPOKaxX (DU3MKYM U BO BHEYPOUYHOM JIeSITeJIbHOCTH;



- PacIo3HaBaTb MPENOCHITKY KOHOIMKTHBIX CUTYAIMA U CMSITYaTh KOHQJIMKTHI;

- PasBEPHYTO U JIOTUYHO M3JIaTaTh CBOIO TOUKY 3PEHMS C MCITOIb30BaHMEM SI3bIKOBBIX CPEICTB;

- IOHMMATb U UCIIOJIb30BaTh ITPEMMYIIECTBA KOMAaHAHOM U MHIUBUAYATbHON PabOTHI;

- BbIOMpATh TEMATMKy ¥ METOIbl COBMECTHBIX [EMCTBUII C YYETOM OOIIMX WHTEPECOB, U
BO3MOYXHOCTENM KaykKIOTO WieHa KOJIJIEKTUBA;

- IPUHMMATb 1IeJIM COBMECTHOV MeSITeJIbHOCTM, OPTaHM30BBIBATb M KOOPAMHMPOBATb IEVCTBUS IO
€€ MOCTVMKEHMIO: COCTaBJISITh TJIaH JEVCTBUM, paclpeesisiTh POIY C YUETOM MHEHM YYaCTHUKOB,
006CYKIaTh Pe3yJIbTaTbl COBMECTHOM PabOThI;

- OIIeHMBAThb KayeCTBO CBOEro BKJIAa M KaskAOTO YYaCTHMKA KOMaHMbl B OOIIUI pe3ysbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

- TpefjiaraTb HOBBIE IIPOEKThbI, OIIEHMBAaThb WUIEM C TO3ULMUM HOBU3HBI, OPUTUHATBLHOCTH,
MPAKTUYECKOM 3HAUMMOCTH;

- OCYILECTBJ/ISITh MMO3UTUBHOE CTpAaTErMyeckoe IOBeeHMEe B PA3IUUYHBIX CUTYaIUsIX, MPOSIBJIATh
TBOPYECTBO U BOOOpaskeHue, ObITh MHUIIMATUBHBIM.

PerynsituBHBIE YHUBEPCA/IbHbIE YU€OHBIE AECTBUS

Camoopraumusamnms:

-CaMOCTOSITeJIbHO ~ OCYIIIECTBJIATh TO3HABATEJIbHYIO [eSITeJbHOCTb B 00sacTM GU3MKU U
ACTPOHOMMM, BbISIBJISITh MTPOGJIEMBI, CTaBUTh ¥ (OPMY/IMPOBATh COOCTBEHHbIE 33]aUM;

- CaMOCTOSITEJTbHO COCTaB/ISITh IUIAH peIeHusT pPacyETHbIX M KauyeCTBEHHbIX 3a/ad, IUIaH
BBITIOJIHEHMSI ~ MPAKTUYECKOM paboThl C YYETOM MMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPEeTOUTEHNIA;

- 1aBaTh OLIEHKY HOBBIM CUTYaIVSIM;

- pacIIMpsSTh paMKyM y4eOHOTrO MpeiMeTa Ha OCHOBE JIMUHBIX ITPEATIOUTEHNI;

- IeJIaTh OCO3HAHHbIN BHIOOD, apTYMEHTUPOBATh €ro, 6paTh Ha ceOs1 OTBETCTBEHHOCTD 3a peIleHNE;
- OLIEHMBATh TPUOOPETEHHBIN OTIBIT;

- Croco6CcTBOBaTh (OPMUPOBAHUIO ¥ MPOSIBJIEHUIO 3PYOULIMM B 0067acTV (U3MKM, TOCTOSTHHO
MOBBIIIIATH CBOV 0OPa30BaTEIbHbIN U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOIMOHAIbHBIA MHTE/IVIEKT:

- aBaTh OLIEHKY HOBbIM CUTYalMsIM, BHOCUTb KOPPEKTUBbIB IIesITeJIbHOCTD, OIIEHMBATh
COOTBETCTBME PE3YJIbTATOB LIEJISIM;

- BJAJeTh HaBbIKaMM ITO3HABATEJbHONM pedeKCuy KaK OCO3HaHMS COBEpIIaeMbIX HEHCTBUM U
MBICJTUTEJIbHBIX ITPOIIECCOB, X PE3YJIbTATOB ¥ OCHOBAHMIA;

- VICTIO/Tb30BaTh MIPUEMBI pedJIeKCHM [IJIT OLIEHKM CUTYaI, BLIOOpa BEPHOTO pelleHNs;

- YMETb OII€EHMBATb PUCKU ¥ CBOEBPEMEHHO MPUMHMMATD PEIIeHNs TI0 UX CHUKEHUIO;

- IPUHMMATh MOTUBBI ¥ apT'YMEHTBI IPYTUX IIPU aHaIM3€e Pe3yIbTaTOB AeSITeTbHOCTY;

- MPUHMMATh cebsl, TOHMMasi CBOM HEJJOCTAaTKM U JOCTOMHCTBA;

- IPUHMMATh MOTUBBI ¥ apT'YMEHTHI IPYTUX TP aHAJIM3e Pe3yJIbTAaTOB AesTeTbHOCTH;

- MpM3HABaTh CBOE MPaBO U MPABO APYIUX Ha OIIMOKMU.

B mporecce mocTmkeHuss  JIMYHOCTHBIX — Pe3YJIbTAaTOB OCBOEHMS MPOTrPaMMbl MO (GU3UKe IJIs
YPOBHSI CpelHero oo1ero o6pa3oBaHus y 06yJaromxcsi COBEPIIEHCTBYETCS  3MOLMOHAJIbHBIN
VMHTEJUIEKT,  IPeIoJarammmil chopMUPOBAaHHOCTD:

- CaMOCO3HaHMSI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MMOHMMATh CBOE 3MOIMOHAIIBHOE COCTOSIHME, BUIETh
HaIpaBJIeHUsT Pa3BUTHSI COOCTBEHHOI SMOIMOHAJIbHOM Chepbl, ObITh YBEPEHHBIM B Ce0e;

- CaMOperyJMpOBaHMsI, BK/IIOYAIOIIEro CaMOKOHTPOJIb, YMEHMe MPUHUMATb OTBETCTBEHHOCTh 3a
CBOE TOBeAeHNe, CIIOCOOHOCTh afamnTHMPOBATbCS K 3MOILMOHATBHBIM M3MEHEHMSIM ¥ IPOSIBIISITh
I'MOKOCTbh, ObITh OTKPHITBIM HOBOMY;

- BHYTpPEHHE) MOTHMBAaLMM, BKIIOYAIOLIEN CTPeMJIeHNe K JTOCTMKEHUIO LIeJIU U YCIeXy, ONMTUMMU3M,
VHUIIMATUBHOCTh, YMEHME NeICTBOBATb, MCXOISI U3 CBOMX BO3MOYKHOCTE;

- SMITaTUM, BKJIIOYAOIIEN CIIOCOOHOCTb MOHMMATh SMOIMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATD
€ro Ipy OCYILEeCTBJIEHMM OOIIEHNS, CTIOCOOHOCTb K COUYBCTBUIO U COTIEPEKMBAHMIO;

- COIMAJIbHBIX HABBIKOB, BK/IIOYAIOLIMX CIIOCOOHOCTh  BBICTPAMBAThb  OTHOIIEHMS C JIPYTUMMU
JIIOIbMU, 3a00TUTHCS, MPOSIBJISITH MHTEPEC U pa3peniaTb KOHQIMKTBHI.



IIpegmeTHBIE pe3y/abTaTHI.

- IeMOHCTPMPOBATh Ha MPUMepPax POJIb M MeCTO 13Ky B GOPMUPOBAHNM COBPEMEHHOI HayUYHOM
KapTUHBI MUPa, B Pa3BUTHUM COBPEMEHHOM TEXHUKY U TEXHOJIOTUIA, B TIPAKTUUECKON AeSTeIbHOCTYI
JIIO[Ie, IeJIOCTHOCTD M €AMHCTBO (GU3NUECKO KapTUHBI MUPAa;

- YUMUTBIBATh TPAHUIILI IIPUMEHEHMS M3YUEHHbBIX DU3NUECKMUX MOAEJIeN: TOUEYHBIN JIEKTPUUECKUN
3apsi, JIy4d CBeTa, TOYEUHBIM VCTOYHUK CBETA, sSIepHasi MOJIeJIb aTOMa, HyKJIOHHAsT MOIeJTb
ATOMHOTO SIipa MpU pellieHny husmnuecknx 3aaay;

- pacrnos3HaBaTh (usnMueckue sBiaeHUsT (Tpolecchl) M OOBACHITH MX HA OCHOBE 3aKOHOB
9JIEKTPOAVMHAMUKM U KBAHTOBOM (U3MKM: 3JIeKTpUYecKasi MPOBOJMMOCTb, TEIIOBOE, CBETOBOE,
XUMUYECKOe, MarHuUTHOe MEeNCTBMS TOKa, B3aMMOJENCTBME MAarHuTOB, 3JIEKTPOMAarHUTHAs
MHIYKIUS, [eUCTBMEe MAarHUTHOTO TIOJISI Ha TIPOBOJHUK C TOKOM M ABVSKYIIMIACS 3apsi,
9JIEKTPOMAarHMUTHbIE KOJeOaHMS M BOJIHBI, MPSMOJMHENHOE PAacIpOCTpaHEHMEe CBETa, OTpakeHue,
npejowsieHne, uHTepbepeHus, aubpakuus ¥ TOJASIpU3AIMs  CBeTa, MAUCIepCusl CBeTa,
dborosnexkrpuueckmii 3pdekt (poTosddeKT), cBeTOBOe NaBjieHMe, BO3HMKHOBEHME JIMHEINYaTOro
CIIeKTpa aToMa BOJIOPO/ia, eCTECTBEHHAs! I MCKYCCTBEHHAs! paii0aKTUBHOCTD;

- OMNUChIBATh M3y4YeHHbIE CBOJCTBA BeIleCcTBa (JIEKTPUUECKMEe, MarHuUTHbIe, OITUYECKHUE,
9JIEKTPUUYECKYIO TTPOBOAVMOCTb Pa3JIMUHBIX Cpell) M 3JIEKTPOMAarHUTHbIE SIBJIeHMS (ITPOIECCHI),
UCIIONB3ysl  (U3MYECKMe BEJMUMHBI: OJIEKTPUUECKUI 3apsii, CWia TOKa, 3JIEKTPUUECKoe
HampspKeHue, 3JIEKTPUYECKOe COMPOTUBJIEHNME, PA3HOCTb MOTEHIMAJIOB, 3JIEKTPOIBYDKYILAS CUJIA,
pabora TOKa, MHOYKLUMS MarHMTHOTO TOJs, cwia Ammepa, cuiaa JIopeHIa, MHIYKTMBHOCTD
KaTyIIKM, SHEPrusl 3JEeKTPUYECKOTO M MArHUTHOTO TIOJIel, TePMOMA, M YacToTa KOJebaHMii B
KoJiebaTeJIbHOM KOHTYpe, 3apsii M CWia TOKa B IMPOIECcce TapMOHMUYECKUX 3JIEKTPOMAarHUTHBIX
KoyiebaHui, (POKYCHOe pacCTOsSIHME M ONTHMYEeCKass Cwia JIMH3bI, TMPU OMMUCAHMU TIPABUIIBHO
TPAKTOBAThb (GM3NUECKUI CMbBIC/ UCIIOIb3YEMbBIX BEJIMYMH, X 0O03HAUEHMS Y €OUHUIIbI, YKa3bIBaTh
(dbopMyJIbI, CBSI3BIBAIOIINE JAHHYIO (GM3MYECKYIO BEJIMUMHY C IPYTUMU BeJIMUMHAMM;

- ONMCHIBATh M3yUEHHbIE KBAHTOBbIE SIBJIEHMSI M TPOIECCHI, UCIOJb3Yys (HU3MYECKMEe BEIVUMHBI:
CKOPOCTb 3JIEKTPOMArHMTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, SHEPTUsl ¥ MMITYJIbC (OTOHA,
nepuoj, ToJypacrana, SHEPrus CBSI3M aTOMHBIX sep, NpM OIMMCAHMM IPaBUJIBHO TPAKTOBATb
(busMuecKkmii CMBIC UCITOIb3YEMbIX BEJIMUYNH, UX OO03HAUEHMS M €IVIHUILIbI, YKa3bIBaTh (OPMYJIbI,
CBS3BIBAIOIME [TAaHHYIO (U3NUECKYI0 BEJMUMHY C IPYTMMM BEJIMUYMHAMMY, BBIUMUCIIATD 3HAUEHME
(bu3MUeCcKON BEJIMUNHBI;

- AaHAJIM3MPOBATh (PU3MUECKIEe TTPOLIECCHI U SIBJIEHMS, UCIIOIb3YsT (PU3MUeCKye 3aKOHbI M TIPUHLIATIBI:
3akoH OMa, 3aKOHBI ITOCJEHOBATEJIbHOTO U IapaIeJIbHOTO COEIWHEHMS IPOBOJHMUKOB, 3aKOH
Ikoyns-JleHila, 3aKOH 3JIEKTPOMArHMTHOM MHAYKIMM, 3aKOH MPSIMOJIMHETHOTO PaCIpOCTPaHEeHMs
CBeTa, 3aKOHbI OTpakeHMsI CBeTa, 3aKOHbI IIPEJIOMJIEHUSI CBEeTa, YpaBHeHMe OVHINTeNHa [IJIs1
dboroadderTa, 3aKOH COXpaHEHMS IHEPrUM, 3aKOH COXPAHEHUS] MMITYJIbCa, 3aKOH COXPaHEHUs
9JIEKTPUYECKOTO 3apsiia, 3aKOH COXpaHeHMsT MacCOBOrO UMCJa, IOCTyJaThl bopa, 3akoH
pafMOaKTMBHOIO pacraga, IIpy STOM pasauyaTh CJIOBECHYIO (GOPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe BbIpakeHMe U YCI0BYS (TpaHUIIbl, 06J1aCTM) TPUMEHUMOCTMH;

- ONpeIesiATh HaIpaBjieHMe BEKTOpa MHAYKIMM MarHUTHOTO TOJIS MPOBOJHMKA C TOKOM, CUJIbI
Awmnepa u cuisl JlopeH1a;

- CTPOUTDH U OMMUCHIBATh M300pasKeHMe, CO3IaBaeMoe IVIOCKMM 3epKaJioM, TOHKOM JIMH30;

- BBITNIOJIHATb JKCIIEPMMEHTbI TI0 MCCAeNOBAaHUIO (QU3MUECKMX SBJIEHUM U TPOIECCOB C
MCIIOJIb30BAHMEM MPSIMbIX, M KOCBEHHBIX M3MepeHMI: TIpy 3ToM (GOpMYIMpPOBaTh MpobsiemMy/3amady
" TUTIOTE3y y4e6HOro 9KCIIepMMEHTa, COOMpaTh YCTAaHOBKY M3 TMPeAJIOKEHHOTO
060pyn0oBaHMSs, TPOBOAUTD ONBIT U (GOPMYJIMPOBATH BbIBOJbI;

- OCYILECTBJIATh MpPSIMble M KOCBEHHbIE M3MepeHUs] (U3MuecKux BeIVYMH, IIPU 3TOM BbIOMPATb
ONTMMAJIbHBIM CIIOCOO M3MEpeHMSI M MCIOJb30BaTh M3BECTHbIE METOAbI OLIEHKM IOTPEeITHOCTEN
MU3MEpeHUI;

- MCCJIeIOBATh 3aBUCUMOCTU (U3UUYECKUX BEJIMYMH C MCIOJb30BAaHMEM IPSIMbIX M3MEPEeHWUN: Mpu
9TOM KOHCTPYMPOBaThb YCTAaHOBKY, (UKCUPOBATh pe3yJIbTAaTbl IOJYUYEHHOM 3aBUCUMOCTU
busMueckMx BeJIMUMH B Bue TabauIll 1 rpadmKOB, Ae1aTh BbIBO/IBI ITO Pe3y/IbTaTaM MCCIeA0BaHMS;



- cobJofaTth MpaBusaa 6e30MacHOroO Tpyda IpU MPOBENEeHUM UCC/IeIOBaHNM B paMKax yuyeOHOro
9KCIIEPUMEHTa, Y4YeOHO-MCCIeA0BATENbCKOM ¥ IPOEKTHOM [esITeJIbHOCTM C MCIOJIb30BaHUEM
M3MEPUTEJIbHBIX YCTPOICTB U JJaBOPaTOPHOTO 0O0PYIOBaHMS;

- pelllaTh pacy€THbIE 3aJauM C SIBHO 3aJaHHOM (M3MUYECKON MOIEJIbIO0, MCIONb3ys (usndeckue
3aKOHbl M TIPMHLIMIIBI, Ha OCHOBE aHa/M3a YCJIOBMS 3a[auyM BbIOMpaTb (QU3NUECKYI0 MO[esib,
BBIIENIATh (PU3NUecKue BeJMUMHBI U (POPMYJIbI, HEOOXOOMMbBIE IJISI €€ pellleHyus, MPOBOAUTH
PACYETHI U OLIEHUBATh PeaIbHOCTDb IMOJYUEHHOTI'O 3HAUEHUS (PU3MUIECKONM BeJINUMHBI;

- pellaThb KayeCTBEHHble 3aJauM: BbICTpAaMBaTb JIOTUYECKM HEMPOTMBOPEUMBYIO IIEIIOYKY
pacCysKIeHMi1 C OTIOPON Ha M3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (hU3NUYECKUE SIBJIEHMUS;

- VICTIOJTb30BaTh IIPY PellleHn YUeOHbIX 3aau COBpeMeHHbIe MH(DOPMAaIIOHHbIE TEXHOJIOT UM JIJIST
MOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAIVY U TIpeACTaBIeHsT YUeOHOM Y HayYHO-TIOMYJISTPHOM
MHGpOpPMaIINA, TTIOJTYYEHHON U3 PasINYHbIX MCTOUYHMKOB, KPUTUUECKM aHAIM3UPOBATh MOJIYyUYaeMYIO
mnHopMaImio;

- OOBSICHSITD MMPUHIUIIBI TIEMICTBUS MAIlVH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pasanvaTh
yCJI0BUSI UX 6€30IaCHOT0 MCIOIb30BaHMsI B IIOBCEIHEBHON XU3HM;

- IPUBOAUTD NIPUMEPbI BKJIala POCCUICKUX U 3apyOEKHBIX YUYEHBIX-(U3UKOB B Pa3BUTHE
HayKy, B 00'bSICHEHME TTPOIIECCOB OKPYKAIOIIETrO MIUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUIA;

- VICTIOJTb30BaTh TEOPETUYEeCKNe 3HaHMS 10 GU3MKe B ITOBCETHEBHOM SKMU3HU OJIS1 0OecIeueHus
6€30MMacHOCTY TPy OOpallleHNy C TPUOOpaMM U TEXHNYECKUMM YCTPOMCTBAMM, JIJISI COXPaHEHMST
30POBbSI ¥ COOJTIOAEHMSI HOPM 9KOJIOTMUYECKOTO TTOBEIeHNSI B OKPYsKaloIlel cpeme;

- paboTaTh B TPYIINE C BLITIOJIHEHMEM Pa3/IMYHbIX COIMAIbHBIX POJIeil, INIaHMPOBAaTh PaboTy
T'PYIIIbI, PallIOHAIBHO paclpeesisaTh 06SI3aHHOCTY U IIJIaHMPOBATh JIeSITeJIbHOCTD B
HECTaHAAPTHBIX CUTYaIUSIX, aleKBATHO OIIEHMBATD BKJIA/I, KasKOr0O U3 YYaCTHUKOB I'PYIIIHI B
pellieHNe pacCMaTpMUBaeMo IpoOJIeMbl.

Brumamenwvno npouumadme meKkcm

B 1903 r. (1. e. emé no oOHapyXeHUsl CYIIECTBOBaHUSA aTOMHBIX sinep) Pesepdopn u ero
COTPYIHUK, aHriauiickuili xuMuk @pegepuxk Coaam, oOHApYKWJIM, YTO PaAMOAKTHUBHBIN
3JIEMEHT paJuil B Ipolecce o-pacnaja (T. €. caMONpPOM3BOJILHOTO M3JIyYEHHUsS 0-4aCTHII)

[IPEBpAIIAETC B APYrOM XWMHYECKHN DJIEMEHT

— PaJIoH.
2 cBOGOAHBIX ST, .
aNeKTpOHa @ JlanbHeiimme OTIBITHI C pa3IMYHBIMA
4 # paZMOAaKTUBHBIMU  [penapaTamMu  IIOKa3allH,
© = 4YTO He MOJIbKO Npu o-pacnaoe, HO u npu -
Rirsibi- A pacnaode npoucxooum npespawjeHue 00HO20
£ wactuna {;:g;‘ PEARA xumuueckozo snemenma 6 Opy2oil.
2 nporoHa
2 HeNTpOHA

[Tocne Toro kak B 1911 r. Pesepdopnom Obuia

T~ NpeJIoKEeHa sAAepHas MOJEIb aroma, Crajilo
HAapo aroma paausa
(TBépaOE BelecTno) O4YCBUIHBIM, YTO UMEHHO ﬂ@pO npemepneesaeni
88 nporoHoB
138 mefirponos u3ﬂfeHeHuﬂ npu paouoaKmusHvIX NPespaueHUsxX.
JlefiCTBUTEIIBHO, eClIn OBI W3MEHEHMUS
flapo aToma pasona 3aTparuBajii TOJBKO DJIEKTPOHHYIO 000JI0YKY
(ras)
88 poronos atroma (HampuMmep, TIOTEpPsT OAHOTO  WJIHU
136 meitrponos HECKOJIbKUX DJJIEKTPOHOB), TO IpPU 3TOM aTOM
Cxema o-pacnaga fapa atoma pagus mpeBpamaicss Obl B HOH TOrO JKE€ CaMoro

XUMHUYCCKOI0 J3JICMCHTA, a4 BOBCC HC B 4aTOM
APYyroro sJjeMCcHTa, C JpyruMmu (1)I/I3I/ILICCKI/IMI/I 1 XMMHUYECKMMHU CBOMCTBaMU.



Peakmust o-pacmaga siapa atomMa paausi ¢ TPEBpalICHHEM €ro B SIPO aroMa pajioHa
3aIAChIBACTCS TaK:

226 222 4
ggRa — “ggRn + ,He,

226 222
r1e 3HaKOM 888 0G03HaueHO SIPO aToMa pajusi, 3HAKOM geBn __ AJIpo aToMa paJoHa U

4
3HaKOM 2He — oO-4acTrhga, Wik, 4TO TO KE CaMOC, AApPO aToOMa I'CIINA (T. C. Aapa aTOMOB

0003HaYarOTCS TaK K€, Kak U camu atoMbl B Tabsuiie J[. Y. Menneneesa).

Uucno, crosiiee nepeq OYKBEHHbIM 00O3HAUEHUEM siJipa CBEPXY, HA3bIBAETCS MACCOBBIM
YHMCJI0M, & CHU3Y — 3apPSA/I0BbIM YHCJIOM (UM ATOMHBIM HOMEPOM).

MaccoBoe 4ucio siipa aToMa JaHHOTO0 XHMHUYECKOTO AJIEMEHTAa C TOYHOCTBIO IO IIEJBIX
9UCeJI PABHO YHCIy AaTOMHBIX CIWHHI[ MAacChl, COJACpPXAIIMXCi B Macce 3TOTO
anpa. (Hamomaum, 4To omHa artomMHas eAuHUIA Macchl (cokpaménHo 1 a. e. M.)
1 12,
paBHa 12 yacTu Macchel aToma yriepoja 6C )
3apaooeoe uucno a0pa amoma OAHHO20 XUMUYECKO20 I/IEMEHMd PAGHO HUCTIY
INEMEHMAPHBIX  IJIEKMPUUYECKUX  3aPA006,  COOEPHCAUWUXCA 6  3apade  IMo20
ao0pa. (HanoMHUM, 9TO 3JIEMEHTAPHBIM DJICKTPUYECKUM 3apsIOM HA3BIBACTCS HAMMCHBIIIHNA
ANEKTPUYECCKUM 3apsifl, TOJOKUTEIbHBIA WIM OTPULATEIbHBIN, PABHBIA 110 MOLYIIO 3apsny
AJIEKTPOHA. )

MoXHO cKa3aTb W TakK: 3apA0060e UUCI0 PAGHO 3apAdy A0PA, 6bIPANHCEHHOMY 6
INIEMEHMAPHBIX IIEKMPUUECKUX 3aPA0AX .

O0a 3Tu yucina — MaccoBO€ M 3apsiI0BOE — BCETJa Leible U MONoXUTeNbHbIe. OHU HE
UMEIOT Pa3MEPHOCTH (T. €. €AMHMI] U3MEPEHHUs), MIOCKOIbKY YKa3bIBalOT, BO CKOJIBKO pa3
Macca 1 3apsij sapa 0oblie eTMHUYHBIX.

[To ypaBHEHMIO peakIMi MOKHO YBUJETh, UTO SAPO aTOMa Paaus B pe3ysbTaTe U3JTy4yeHUs
UM 0O-4acTHIIbl TepseT MNPUONU3UTENIbHO 4YeThIpe aTOMHBbIE EAMHHIIBI MacChl M JBa
AJIEMEHTApHBIX 3apsia, IPEBPAILAsACh IIPU 3TOM B PO aTOMa pasioHa.

DTa 3amuch SBISIETCS CJCACTBMEM TOTO, YTO B IMPOIECCe PaJAMOAKTUBHOIO pacliaja
BBITIOJTHSIOTCS 3AKOHbl COXPAHEHUsL MACCOB8020 YUCAA U 3apsadad: MaccoBoe 4ucio (226) u
3apsn (88) pacmanaronierocs siipa aroma pajaus paBHbI COOTBETCTBEHHO CYMME MacCOBBIX
gucen (222 + 4 = 226) u cymme 3apsanaoB (86 + 2 = 88) saep aToMOB pajioHa U Teiws,
00pa3oBaBIIMXCS B Pe3yJbTaTe 3TOrO pacmaia.

Takum 00pa3zom, u3 OTKpBITHS, clernanHoro Pesepdopaom u Coaau, cieaoBaiio, 4yTo siapa
aTOMOB MMEIOT CJIOKHBIN COCTaB, T. €. COCTOAT U3 Kakux-To yactull. Kpome Toro, crano
SACHO, YTO PAOUOAKMUBHOCMb — 3IMO CHOCOOHOCHIL HEKOMOPHIX AMOMHbBIX A0ep
CAMORPOU360J1bHO NPEBPAULAMBLCA 6 Opy2Ue A0PA C UCHYCKAHUEM YACMUY,.



1. YTo mporcXoauT ¢ paiiOaKTUBHBIMU XUMHUYECKUMU 3JIEMEHTAaMU B pe3yibTare o- U -

pacnana? [IpuBeaute npumepsl.

2. YUeMy paBHO MacCOBOE YHCJIO; 3apsA0BOC YHCIIO?
3. Kakoii BBIBOJI Clle1oBall U3 OTKPBITHS, clieaanHoro Pesepdopaom u Copau?

4. Yto Takoe paguo0aKTUBHOCTh?

5. YcTaHoBUTE COOTBETCTBHUE MCKOY (I)I/IBI/I‘ICCKI/IMI/I MOHATHAMHA U UX OIIPCACIICHUAMUA

OU3SNYECKUE IMTOHATUA
A) HelTpoH

b) anextpon

B) monekyna

OIIPEJEJIEHUA

1) oTpunaTenbHO 3apsHKEHHAS JIEMEHTapHAs
qacTuIla

2) yacTuIila, UMEIOIasl HYyJIEBYIO Maccy

3) HauMeHbIIIas YacTUIIA BEIIECTBA,
HECYIasi ero XMMUYECKUE CBOMCTBA

4) sneKTpOoHEHTpaIbHas U XUMUYECKU
HeJleIMMas 4yacThIa

5) yactuna, BXoas11as B COCTaB aTOMHOTO
anpa

6. B pesynbTate peakiiui CHHTE3a si/pa AeHTepHs C SApOM yZobpasyercs Sapo 60pa 1 HEHTPOH B

COOTBETCTBHH ¢ peakmueii: 7H + 57 — 12B + In

KaxkoBbl maccoBoe uncio X u 3apsan Y (B e IMHUIIAX 2JIEMEHTApHOTO 3apsi/a) siapa, BCTYIMHUBIIETO B

peakuuto ¢ aerepuem?

7.51npo usoromna yraepoga 1¢C nperepreno snextponsslii f-Clpacnaga, 8 pesynbTate yero

obpaszoBanocb HoBoe aapo X. Kakoit mopsnkoseiii Homep B Tabnune 1. M. Menaeneera nmeer

COOTBGTCTBYIOU.IPIIZ AAPY X XUMHUYECKUH 3JIEMEHT U CKOJILKO HYKJIOHOB BXOJHUT B COCTaB dJipa X?

Ilopsakorwli HoMep B Tadmume [ IT. Menne-
neeBa

UrcI0 HyKIOHOB

damgia ru

B otBere 3anumnTe nopsakoselii Homep B Tadauie . . MenaeneeBa 1 4MCiI0 HYKJIOHOB CIIUTHO

0e3 mpoberna.

Kputepuu oueHuBaHus

«2» - BBIIIOJTHEHO MEHbIIIC 4 3alaHUi;
«3» - BBINIOJIHEHO 4 3aJaHMIi;

«4» - BBIIIOJIHEHO 5 3aJaHuM;

«5» - BBINOJIHEHO JTIO0BIE 6 3aJaHUA.




ITaJI0HbI OTBETOB.

3ananus 1,2,3,4 —ycTHO

1. PaguoakTUBHBIN 3JEMEHT paauii B Tpoliecce o-pacnaga (T. €. CaMONMpPOU3BOJIHLHOTO
W3IIy4eHUsl 0-4acTHUIl) TpeBpaliacTcss B APYrod XUMHYECKUH 3JIeMEHT — paaoH. Smpo
MpeTepeBaCT U3MEHEHUSI PU PAAMOAKTUBHBIX MIPEBPAIICHUSIX.

2. MaccoBoe 4ucyIo spa aToMa JAaHHOTO XUMHUYECKOTO 3JIEMEHTA C TOYHOCTBIO J0 IEIBIX

Yrcel paBHO YHCIY AaTOMHBIX EIWHHII MAacChl, COJEP)KAIIUXCSI B Macce JTOro
sanpa. (HamomHauM, 4YTO oOfHAa aToMHas €IMHHMIIA Macchl (cokpaméHHo 1 a. e. M.)
1

paBHa — YaCTH Macchl aToMa yriepoja {0

3apsu:[0Boe qucCiio dapa aroMa HOaHHOro XUMHUYCCKOI0 JJICMCHTA PaBHO YHUCITY
QJICMCHTAPHBIX JJICKTPUYICCKUX 3aPAT0B, COACPIKAIINXCA B 3aPAIC 5TOIO d1apa.

3. U3 otkpeitus, caenanHoro Pesepdopmom u Coamum, ciieoBajgo, 4To siApa aTOMOB
HMEIOT CJIOKHBIN COCTAB, T. €. COCTOIT U3 KaKUX-TO YaCTHII.

4. Paduoakmugnocmvs — 3mMO  CHOCOOHOCMbL  HEKOMOPHIX  AMOMHBLIX  A0ep
CAMONPOU380J1bHO NPEBPAULAMBLCA 6 Opy2Ue A0PA C UCHYCKAHUEM YACMUY,.

3ananueS. A) HeliTpoH - yacTuiia, BXO/s111asi B COCTaB aTOMHOTO Si7[pa U HE MMEIOIIast
3apsa.

B) DnexTpoH — oTpULIaTENbHO 3apsHKeHHAs 3JIEMEHTapHAs YacTULA.

B) Monekyna — HaumMeHbl1asi 4acTULA BEUIECTBA, HECYIIAsl €T0 XUMUYECKHUE CBOICTBA.
OrtBer: 513

3aganue 6. X =10+1-2=9; Y=5+0-1=4

3anaunue 7. 714



