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1. Ilnanupyemble pe3yJbTaThl.

Pabouas mporpamma npeaycmarpuBaeT (GOpMHpPOBAHUE y OOYJaIOUIUXCS 001Iey4eOHBIX YMEHUH U HABBIKOB, YHUBEPCAJILHBIX YYeOHBIX
AelCTBUH M KJIIOYEBBbIX KOMIIETEHIHU: YMEHHE CaMOCTOSITEIbHO M MOTHUBHPOBAHHO OPIraHM30BBIBATH CBOIO IO3HABATEIIbHYIO JAEATEIbHOCTD;
HCI0JIb30BAHUE D3JIEMEHTOB MPUYMHHO-CIEICTBEHHOTO M CTPYKTYPHO-(YHKIIMOHAJIbHOIO aHalu3a; OIpPEAEJICHUE CYLIIHOCTHBIX XapaKTEPUCTUK
M3y4aeMoro 00beKTa; yMEHHE pa3BePHYTO 00OCHOBBIBATH CYXIECHHUS, 1aBaTh ONpeAeIeHHS, IPUBOIUTH JOKA3aTENbCTBA; OLIEHUBAHNE U KOPPEKTHUPOBKA
CBOETO MOBEJCHMSI B OKPYXKAIOLIEM MHpE.

Bpe3yﬂbmame usydenus Kypca xumuu 6 OCHOBHOIL WKO1Ee 6bINYCKHUK Haydumcs:

* XapaKTepu30BaThb OCHOBHbBIE METObl IO3HAHMS: HAOIIO/IEHNE, U3MEPEHNE, IKCTIEPUMEHT;

* OMNKCHIBATh CBOWCTBA TBEP/BIX, )KUJIKUX, Ta3000pa3HBIX BEIIECTB, BbIAEIASA UX CYIIECTBEHHbIE IPU3HAKMY;

* pPAacKpbIBaTh CMBIC] OCHOBHBIX XUMUYECKHUX MOHATHH «aTOM», «MOJIEKYJIa», «XUMUYECKHI JIEMEHT», «IIPOCTOE BEIIECTBOY, «CII0KHOE
BEIIECTBOY, «BAJICHTHOCThY, «XUMHUUECKasl peaKius», UCIOb3ys 3HAKOBYIO CUCTEMY XUMHH;

* pacKpbIBaTh CMBICJ 3aKOHOB COXPaHEHHUsI MACChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOM Teopuu;

* pa3nIuyaTh XUMUYECKHe U (PU3NUecKue SBICHUS;

* Ha3bIBaTh XUMUYECKHE JIE€MEHTHI;

* OMNpedeNnsiTh COCTaB BEUIECTB M0 UX (hopMyam;

* OMNpeAensiTh BAJICHTHOCTh aTOMa 3JI€MEHTa B COCIMHEHUSX;

* ONpeAeNsaTh THUI XUMHUYECKUX PeaKIInii;

* Ha3bIBaTh MPU3HAKH U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIHIA;

* BBISABJIATH NPU3HAKU, CBUICTEIHCTBYIOLIUE O MPOTEKAHUU XUMUYECKOM peakluy IPH BBIOJTHEHUH XMMUYECKOTO OTIbITA;

* coCTaBIATh GOPMYJIbl OMHAPHBIX COCTUHEHUI;

* COCTaBIISITh YPABHEHUSI XUMHUYECKUX PEAKIIHIA;

* cobOmoaaTh npaBuia 6e30macHOi paboThI MPU MPOBEICHUH OIBITOB;

* I10JIb30BAThCS JAOOPATOPHBIM 000PYIOBAaHUEM U MOCYAOMH;

* BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELIECTB;

* BBIYHCIATH MAaCCOBYIO JIOJIIO XUMHUYECKOTO 3JI€MEHTa o (popMysie COeTMHEHHUS;

* BBIYHCIATH KOJIUYECTBO, 00BEM MJIM MAcCy BEILIECTBA MO KOJIMYECTBY, 00BEMY, Macce peareéHTOB WM MPOIYKTOB PEAKIIUH;

* XapaKTepHU30BaTh PU3UUECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOAa U BOJOPOAA;

* MOJy4YaTb, COOMPATH KUCIOPO U BOJOPOI;

* pacro3HaBaTh OMBITHBIM ITyTEM I'a3000pa3HOTO BEIIECTBA: KHCIOPO, BOJIOPOI;



pacKpbIBaTh CMBICT 3aKOHA ABOTapo;

PacKphIBaTh CMBICH MOHATHH «TETIOBOM 3P PEKT peakum», «MOJISPHBIA 00beM»;

XapaKTepu30BaTh (PU3NUECKHE U XUMHUECKUE CBOMCTBA BOJIBI,

PacKpBIBaTh CMBICI MOHATHUS «PACTBOPY;

BBIUHCIISITH MAaCCOBYIO JIOJIIO PACTBOPEHHOT'O BELIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPHI C ONPEACIICHHONW MacCOBOM J10JI€M PACTBOPEHHOTO BELECTBA;

Ha3bIBaTh COCAMHEHUS U3YUYEHHBIX KJIACCOB HEOPTaHMUYECKHX BEIIECTB;

XapakTepu30BaTh (PU3NYECKHE U XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB: OKCHIOB, KHCIOT, OCHOBAHHH,

OTPEENATh IPUHAJIEKHOCTD BEIIECTB K OIPEIETICHHOMY KIIacCy COEIMHEHU;

COCTaBJIATH (GOPMYITBI HEOPTAHUUECKUX COSAMHEHUHN N3YICHHBIX KIIACCOB;

MMPOBOAWTE OIIBITHI, IOATBEPKAAOIINEC XUMUYCCKUC CBOMCTBaA H3YUYCHHBIX KJIaCCOB HCOPTraHNYCCKUX BECIICCTB,

pacro3HaBaTh ONBITHBIM IIyTEM PACTBOPOB KUCJIOT U IIEJIOYEN MO N3MEHEHUIO OKPACKH MHAUKATOPA;

XapaKTepH30BaTh B3aUMOCBSI3b MEXAY KIacCaMy HEOPTraHUYECKUX COEAMHEHUN;

packpsiBaTh cMmbich [leproanueckoro 3akona J[.1. Mennaeneesa;

OOBACHATh (DU3MUECKUN CMBICT ATOMHOTO (TIOPSIAKOBOIO) HOMEpPa XMMHUYECKOTO 3JIEMEHTa, HOMEpPOB TpYNIbl M Iepuoja B

nepuoanueckoit cucreme .M. Menneneena;

OOBACHATH 3aKOHOMECPHOCTH U3MCHCHUA CTPOCHUS aTOMOB, CBOMCTB 2JIEMEHTOB B npeaciax MaJiblX IEPUOJ0B U I'NTaBHBIX MMOATPYIIIL,
XapakKTepu3oBaTb XUMUUYCCKUE BJICMCHThI (OT BOJOpOaa 10 KaJ'IBI_[I/ISI) Ha OCHOBE€ HX IIOJIOKCHUS B nepnozmqecxoﬁ CUCTEMCE ]_IH

MeHI[eneeBa M1 0COOEHHOCTEH CTPOCHUSA UX ATOMOB;

CBs3€H;

COCTaBJISITh CXEMBbI CTPOCHUS aTOMOB MEPBBIX 20 351eMeHTOB nepuoauueckoit cucremsl .M. Menpeneena;
PacCKpbIBAaTh CMBICI MOHIATHIA: «XUMHYECKask CBSI3bY, «AIEKTPOOTPUIIATESILHOCTY,

XapaKTEPH30BaTh 3aBUCUMOCTD (DU3UYCCKUX CBOMCTB BEIIECTB OT THIA KPUCTALTNYCCKON PEIICTKH;
OTIPENICTATh BUJI XUMUYCCKOH CBS3M B HEOPraHUYCCKUX COCTUHEHUSX

M300paxkaTh CXEMBbI CTPOEHUS MOJIEKYJ BEIIECTB, 00pa30BaHHBIX PA3HBIMU BUAAMHU XUMUYECKIX

PAaCKpbIBATE CMBICJI MOHATHUH «HMOH», KKATUOH», KaHHUOH», «IJICKTPOJUTBD», «HC JICKTPOJIUTHD?, «QJICKTPOJIUTHYCCKAA OUCCOLUALUA»,

COKHCIIUTECIIb», KCTCIICHb OKUCJIICHUA» «BOCCTAHOBUTCIIL», KOKHUCIICHUC), KBOCCTAHOBJICHUC),

OTPEIEIATh CTENEHb OKUCIIEHMSI aTOMa 2JIEMEHTA B COEIUHEHUH;
PacKpbIBaTh CMBICII TEOPUH IEKTPOIUTUUECKOHN TUCCOLMALINN;

COCTaBJIATh YPABHEHMSI SJIEKTPOIUTHUECKOHN IUCCOLMALINN KUCIOT, EI0Y€EH, COeH;

OOBSICHATB CYIIHOCTb MPOIecca SIEKTPOJIUTHUECKON JUCCOIMAIMH U PEAKIIMH HOHHOTO OOMEHa;



* COCTaBIISITh TIOJHBIC U COKPAIICHHBIE HOHHBIC YPAaBHEHUS PEAKIINH OOMCHA;

* OmpeAensaTh BO3MOKHOCTh MMPOTEKAHUS PEaKIIUii HOHHOTO OOMCHa;

* IPOBOJUTH PEAKIINH, MOATBEPKIAIOIINE KAUECTBEHHBIN COCTAaB pa3JIMYHBIX BEIECTB;

*  ONpEAeNsATh OKUCIUTEIh U BOCCTAHOBUTEID;

* COCTaBJISITh YPAaBHEHUS OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUA;

* Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUIECKOU PEAKITUH;

* KIaccu(UIMpPOBaTh XUMHUUECKHE PEAKIIUHU TI0 PA3IMYHBIM IMPU3HAKAM;

* XapaKTepHu30BaTh B3aUMOCBS3b MEXKTY COCTABOM, CTPOCHUEM U CBOMCTBAMH HEMETAILJIOB;

* TIPOBOJIUTH OTIBITHI IO MOJTYICHHUIO, COOMPAHUIO U U3YUCHHIO XUMUUECKHX CBOMCTB Ta3000pa3HbIX BEIIECTB: YIIIEKUCIIOTO Ta3a, aMMHUaKa;

* pacrno3HaBaTh OMBITHBIM ITyTEM ra3000pa3HOTO BEIIECTBA: YIVIEKUCIBINA a3 U aMMHUAK; XapaKTEPU30BaTh B3aNMOCBS3b MEXKIY COCTABOM,
CTPOCHHEM M CBOMCTBAMHU METAIIOB;

* Ha3pIBaTh OPraHUYECKHE BEIIECTBA MO WX GopMysie: METaH, 3TaH, ATWICH, METAHOJI, JTaHOJ, TJIMIEPUH, YKCYCHas KHCJIOTa,
AMUHOYKCYCHasl KHCJIOTa, CTEAPUHOBAS KUCIIOTA, OJIEMHOBAS KUCIIOTA, TIIFOKO03a;

* OILICHMBAThH BIUSHUE XUMUYECKOTO 3arpsi3HEHUS OKPY’KaIOIEel cpe/ibl Ha OPraHu3M YeJIOBEKa;

* TPaMOTHO OOpalIaThCs C BEIIECTBAMHU B TIOBCETHEBHOM KU3HU

* OMNpeAensiTh BO3MOXKHOCTh MPOTEKaHUs pPEaKUUi HEKOTOPBIX MpPEICTaBUTENEeH OPraHMYeCKUX BELIECTB C KHCIOPOJOM, BOJIOPOIOM,
MeTaJlJlaMU, OCHOBaHUSIMH, TaJIOT€HAMH.
Boinycknuk nonyuyum 603M0MCHOCHIL HAYYUMBCA:

* BBIJIBUraTh M NPOBEPATh HKCIEPUMEHTATIBHO TUIIOTE3bl O XMMHUYECKHX CBOICTBaX BEIIECTB HA OCHOBE MX COCTAaBa U CTPOCHHS, UX
CIOCOOHOCTH BCTYNAaTh B XUMUYECKHE PEaKILMHU, O XapaKTepe U MPOAYKTaX Pa3IuYHbIX XUMHUUYECKUX PEaKIIMii;

* XapaKTepu30BaTh BEIECTBA IO COCTaBY, CTPOCHUIO U CBOICTBaM, yCTaHABIUBATh MPUYUHHOCIECACTBEHHBIE CBS3U MEXIY JaHHBIMU
XapaKTepUCTUKAMH BEIECTBA;

* COCTaBIISITh MOJICKYJISIPHBIC U TIOJHBIE HOHHBIE YPABHEHHUS [0 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

* TPOTHO3HPOBATH CHOCOOHOCTH BEIIECTBA MPOSIBIISTH OKUCIUTEIbHBIC MM BOCCTAHOBUTEIBHBIE CBOMCTBA C YIETOM CTETIEHEW OKUCIICHUS
3JIEMEHTOB, BXOSLIUX B €T0 COCTAB;

* COCTaBJSATh YPaBHEHUS pEAKIIMil, COOTBETCTBYIOLIMX MOCIEIO0BATEIBHOCTH MPEBPAIIEHUA HEOPraHWYECKUX BEIIECTB PA3THYHBIX
KJIaCCOB;

* BBIJIBUTaTh U MPOBEPITHh HKCIEPUMEHTAIBHO THIOTE3bl O pe3ylbTaTaX BO3JEHCTBHUS pa3NUYHBIX (PAKTOPOB HA M3MEHEHHE CKOPOCTU
XUMHUYECKOUN PEeaKInu;

* WCMOJB30BaTh MPUOOPETEHHBIE 3HAHUS ISl IKOJOTUYECKH TPAMOTHOTO MOBEJICHHS B OKPYXKAIOIIEH

cpene;



* HCII0JIb30BATh MPUOOPETEHHBIE KITIOUEBBIE KOMIIETEHIIUH MIPH BHITIOJIHEHUH IPOSKTOB M y4eOHOMCCIEI0BATEIbCKHIX 3a/1a4 110 N3yYCHHIO
CBOWCTB, CITIOCOOOB TOJTYUEHHS M PAcIIO3HABAHMUS BEILIECTB;

* 00BEKTUBHO OIICHWBATh MH(OPMAIIHIO O BEUIECTBAX U XUMHUECKUX IpoIleccax;

* KPUTHUYECKH OTHOCHUTHLCSA K ICEBAOHAYYHOU HHPOPMAIIMU, HEJOOPOCOBECTHON peKiaMe B CPEeICTBaX MacCOBOW MH(oOpMaIuu;

* O0CO3HABATh 3HAYEHHE TEOPETUUYECKUX 3HAHUN IO XUMUH JUISl IPAKTUYECKOU IESATEIbHOCTH YEI0BEKA;

* CO3/aBaTh MOJIEJIM U CXEMBI JJIsl pEIIeHUs YUeOHBIX U IM03HABATEIbHBIX 33]a4; HOHUMATh HEOOXOAUMOCTb COOIOICHUS PEANNCAHN,
MpearaéMbiX B MHCTPYKIHUSAX 110 UCIOJIb30BAaHUIO JIEKAPCTB, CPEJACTB OBITOBON XUMUU U JIp.

* s clenblX M cIa0OBUASIIKMX OOy4arOIIMXCS: BIIAJICHUE MpPaBWIAMU 3alMCH XUMHUYECKHX (OPMYN C HCIHOJIb30BAHUEM peNbedHO-
TOYEeYHOU cuctembl 0603HaueHuit JI. bpaiins;

* 175 00y4aroUMXcsl ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbSI: BJIaJIEHUE OCHOBHBIMU

AOCTYIIHBIMH METOJJaMU HAYYHOT'O IIO3HAHUSA, UCITIOJIB3YEMBIMH B XUMUU.

JIuunocmmuvie, memanpeomemusie u npeoMemHble pe3yibmanvl 0C60EHUA YUeOH020 npeomema «Xumusn»

JIMYHOCTHBIMHU pE3ybTaTaMU HM3Y4YCHUS TpeaMera «XUMHs» SBISIIOTCS CICAYIOIMIME YMEHHS: - BOCHUTAHHUE POCCHUUCKON Tpa)KJaHCKOMN

UJCHTUYHOCTHU: NMaTPUOTU3MA, JIIOOBU U yBaxkeHHe K OTeuecTBy, 4YyBCTBO TOPAOCTH 3a CBOIO Po/lnHy, 32 pOCCHHCKYIO0 XUMUYECKYIO HAYKY;

- popMUpOBaHUE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOM MPAKTHKHU, a TaKKe
COLIMANILHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U TyXOBHOMY MHOT000OPa3ui0 COBPEMEHHOTO MUPA;

- opMUpOBaHKE OTBETCTBEHHOTO OTHOIIEHHUS K YUEHUIO, TOTOBHOCTH M CIIOCOOHOCTH K CAaMOPA3BUTHIO M CaMOOOpPa30BaHUIO HA OCHOBE MOTHUBAIIUU K
00yuYeHUIO U MO3HAHUIO0, BEIOOPY MPpOouiIsHOro 06pa3zoBaHusl Ha OCHOBE MHQOPMAIINH O CYHIECTBYIOIIUX MPO(ECCUIX U IUUYHBIX MPOPECCHOHATBHBIX
npennoureHuid. OCO3HaHHOMY TOCTPOCHUIO HHIUBUAYAIBHBIX 00pa30BaTeNbHBIX TPAEKTOPUN C YIETOM YCTOMUMBBIX IMO3HABATEIbHBIX HHTEPECOB;

- popMUpOBaHNE KOMMYHUKAaTUBHON KOMIIETEHIIUU B 00pa30BaTEIbHOM, 00IIECTBEHHO MOJIE3HOM, y4eOHO - UCCIIeI0BATENIbCKOM, TBOPUECKOM U IPYTUX
BUJIAX JCSTEIbHOCTH;

- popMupoOBaHHE W TOHHUMAaHHE IIEHHOCTU 3J0POBOrO M Oe3NomacTHOro oOpa3a KU3HHU, YCBOCHHE MPaBUI WHIUBUIYAIBHOTO U KOJJIEKTHBHOTO
0€30MMacHOTO MOBE/ICHUS B UPE3BBIYAMHBIX CUTYAIUAX, YTOXKAAIOUIUX KU3HU U 370POBBIO JTIOJIEH;

- popMuUpoOBaHUE TO3HABATENbHON HHPOPMAIIMOHHON KYJIBTYPhI, B TOM YHCIIE Pa3BUTHE HABHIKOB CAMOCTOATEIHHON PabOTHI C yUeOHBIMH MTOCOOUSMH,
KHUTaMU, IOCTYITHBIMUA WHCTPYMEHTAMHU U TEXHUYECKHUMH CPEACTBAMH HH()OPMALIMOHHBIX TEXHOJIOTHIA;

- popMUpOBaHHE OCHOB JKOJOTMUYECKOTO CO3HAHUS HAa OCHOBE MPU3HAHUS IIEHHOCTH >KM3HU BO BCEX €€ MPOSBICHHUSIX M HEOOXOIUMOCTH
OTBETCTBEHHOTO, OEPEKHOTO OTHOIIIEHUS K OKPYXKAIOIIEH Cpe/Ie;

- pa3BUTHE TOTOBHOCTH K PEUICHUIO TBOPUECKUX 33]]a4, YMEHHE HAXOAUTh aJIeKBAaTHbIEC CIIOCOOBI TOBEICHUS U B3aUMO/ICHCTBUE C TAPTHEPAMHU BO BpEMSsI
y4eOHO 1 BHEYUeOHOM AEATEIbHOCTH, CIIOCOOHOCTH OLIEHUBATh MTPOOJIEMHBIE CUTYAIUH.



MeTtanpeaMeTHbIMHU PE3yIbTaTaMU U3yUCHUS Kypca « XUMUsD) SBIIETCS (OPMHUPOBAHNE YHHUBEPCAIBHBIX YueOHbIX aericTBuil (YVY /).

Iloznasamenvhvie YVJI:

- CaMOCTOSITETILHO OOHAPY)KUBATH U (POPMYITUPOBATH YUEOHYIO MPOOIEMY, OTIPENEIATh LENb YIeOHOU AeATENIbHOCTH, BRIOUPATh TeMy paboThI;

- BBIJIBUraTb BEPCUU pEIICHUs] MPOOJIEMbl, OCO3HABATh KOHEUHBIM pe3ysbTaT, BHIOMpATh U3 MPEAJIOKEHHBIX U HCKATh CAMOCTOSATEIBHO CPEACTBA
JOCTUKEHUS 1IeIIN;

- COCTaBJIATh (MHAUBUAYAJILHO WIN B TPYIIE) TUIaH PELIeHUs! IPp0oOIeMbl (BBITIOIHEHUSI TPOEKTA);

- paboTas 1o jaHy, CBEpATh CBOU JEUCTBHUSA C 1IEJIbIO U, IPU HEOOXOJMMOCTH, UCTIPABIIATH OIIMOKHU CaMOCTOSATEIbHO;

- B IMAJIOTe C YYUTEJIEM COBEPILIEHCTBOBATh CAMOCTOSITEIILHO BbIpaOOTaHHBIE KPUTEPUH OLIEHKH.

Kommynuxamuenvie YV/I:

- CaMOCTOSITENIbHO OPTaHU30BbIBaTh yueOHOE B3aMO/IeHCTBHE B TpyIIIe (OMpPEaeaTh 001ue EeH, pacipeaesiTh POJii, J0rOBAPUBATHCS APYT C APYTOM
u T.4.). CpeactBom GopMHpOBaHMSI KOMMYHUKATUBHBIX Y Y [] cimyxaT TeXHOJO0THS TTPoOIeMHOro auasnora (ToOyK 1Al | MO IBOISAIINN TUAJIoT) 1
paboTa B MaJIbIX IPYIIax, a TAKXKe HUCIOIb30BaHUE HAa YPOKaX 3JIEMEHTOB TEXHOJIOTUH IPOAYKTUBHOIO UTEHUSI.

IpeaMeTHBIMU pe3yJIbTaTAMU U3YYCHHS TIPEIMETA «XUMUSD) SBIISIOTCS:

- (opmupoBaHUE TIEpPBOHAYATBHBIX CUCTEMATU3NPOBAHHBIX ITPEJICTABIICHHH O BEIIECTBAX, UX MPEBPAIICHUSIX U TPAKTHYECKOM ITPHUMEHEHHH; OBJIAJICHUE
MOHATUHHBIM anmnapaToM W CHMBOJHUYECKUM SI3BIKOM XHMHUH; - OCO3HaHHWE OOBEKTHBHO 3HAYMMOCTH OCHOB XMMHYECKOW HAyKd Kak 00JacTu
COBPEMEHHOTO €CTECTBO3HAHMUS, XMMHUYCCKHX IMPEBPAIICHUN OPraHNYEeCKUX U HEOPraHWYECKHUX BEIICCTB KaK OCHOBBI MHOTHX SIBIICHUW JKUBOW W
HEXHMBOH MPHUPOJIBL; yrITyOJIeHNE TPEICTABICHUI O MaTepHaIbHOM CTUHCTBE MHUPA;

- OBJIQJICHHEC OCHOBAMH XMMHYECKOW I'PaMOTHOCTH: CHIOCOOHOCTHIO aHAIM3HPOBATh M OOBEKTUBHO OLICHUBATHh JKM3HEHHBIC CUTYAIlMH, CBSI3aHHBIC C
XUMUEH, HaBbIKaMH 0€301acHOTO OOpaIeHUs C BEIIECTBAMHU, MCIIOJIB3YEMbIMHU B IIOBCETHEBHON JKU3HU; YMEHHEM aHAIM3UPOBAThH M IUIAHUPOBATH
IKOJIOTUYECKU 0E30MIaCHOE MOBEICHHUE B IENISAX COCPEIKEHUS 37I0POBhS H OKPYKAIOIICH CPEIIbI;

- opmMupoBaHUEe yMEHMII YCTaHABIMBATH CBSI3U MEXAY PEATbHO HAOIIOAAEMBbIMA XMMHYCCKHMMH SIBICHUSMH M TPOLECCAMHU, MPOUCXOSAIIUMHU B
MUKPOMUPE, OOBSCHATH IPHUUHBI MHOTOOOpAa3Hs BEIIECTB, 3aBUCUMOCTh

UX CBOWCTB OT COCTaBa U CTPOECHHUS, a TAKKE 3aBUCUMOCTb TPUMEHEHHS BEIIECTB OT UX CBOWCTB;

- MPUOOPETEHUS OTIBITA UCTIONB30BAHUS PA3IMYHBIX METOJIOB M3YUEHUS BEIIECTB; HAOMIOJCHHS 32 UX MPEBPAIICHUSIMU TPU MPOBEACHUN HECIOKHBIX
XUMHYECKUX IKCIIEPUMEHTOB C UCIIOJIb30BAHUEM JTa00OPATOPHOTO 000PYAOBAHUS U TPHUOOPOB;

- YMEHHUE OKa3bIBaTh MEPBYIO MOMOIIb TPH OTPABIECHUIX, 0KOTAaX U APYTUX TPAaBMax, CBSI3aHHBIX C BEIIECTBAMU M 1A00OPATOPHBIM 000PYI0BAHUEM;

- OBIIQJICHHE TIpUeMaMHu paboThl ¢ HH(POPMAIIHEH XUMUYIECKOTO COJIep>KaHus, MPeACTaBIeHHOW B pa3Hoil opme (B Bue TekcTa, Gopmy, TpaduKoB,
TaOMUYHBIX JaHHBIX, cxeM, GoTorpaduii u ap.);

- CO3/1aHue OCHOBBI /ISl (POPMUPOBAHMSI MHTEPECa K PACIITUPEHUIO U YTIIYOICHNUI0O XUMUYECKUX 3HAHUH M BBIOOpA XUMHUH KaK MPO(UIBLHOTO MpeaMeTa
IIpH TIepexo0/ie Ha CTYIEHb cpeiHero (0JHOro) ob1ero o6pa3oBaHus, a B AadbHEHIIIeM U B KauecTBe ceprl cBoe MpodecCHoHATBHOM IS TENbHOCTH;



- (popmMupoBaHUEe IpeACTaBICHUH O 3HAYEHUN XUMUYECKOI HAyKH B PEIICHUH COBPEMEHHBIX SKOJIOTHYECKUX MPOOIIeM, B TOM YHCIIE B TPEIOTBPAILC HUU
TEXHOTEHHBIX U 3KOJIOTUYECKUX KaTacTpod.

2. Conep:xkaHue y4eOHOT0 mpeaMeTa

8 knacc

Pazgea 1. OcHOBHBIE MOHATUA XMMUM (YPOBEHb aTOMHO - MOJIEKYJISIPHBIX NPeAcTaBJIeHuil) /lepsonauanvhbvle XumuuecKue noHAmus..
[Mpeamer xumun. XuMusi Kak 4acTh €CTECTBO3HAaHMs. BemiecTBa u ux cBoicTBa. MeTO/IbI MO3HAHUS B XUMUU: HAONIOACHHE, SKCIepuMeHT. [IpremMbl
6e3omacHoO# paboThl ¢ 00opynoBaHueM H BemecTBamu. CTpoeHue tuiameHu. Yncteie BemecTBa U cMecu. CrocoObl OYMCTKU BEIIECTB: OTCTAaMBaHUE,
(bunpTpOBaHUE, BHITIAPUBAHNE, KPUCTAIUIH3AINS, TUCTUIULIUSA. DU3HUEeCKIEe U XUMUYECKUE SBICHUS. XUMHYECKUE peakiuu. [I[pu3Haku XuMudec Kux
peaKIuii U yCIOBUS BOZHUKHOBEHUS M TEUCHUSI XUMHUECKUX PEAKIIUHA. ATOMBI, MOJICKYJIbI U MOHBI. BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYIISIPHO TO
ctpoenns. Kpucrammmueckue u amopdHbIe BemecTBa. Kpucrammnueckne pemeTku: HOHHAs, aTOMHAsi U MOJIEKYJISIpHast. 3aBUCHMOCTB CBOMCTB BEIIECTB
OT THUIMa KPUCTAJUIMYECKOW pemeTkd. [IpocThie M CloKHbIE BElEeCTBA. XUMUUYECKUN JIEMEHT. MeTauibl 1 HeMeTaulbl. ATOMHAsl €UHHIIA MacCChl.
OtHOcHuTENbHAsT aTOMHas Macca. SI3pIK XUMHH. 3HAKH XUMHUYECKHUX AJIEMEHTOB. 3aKOH TMOCTOSHCTBA COCTaBa BEIIECTBA. XUMHUYECKUE (POPMYIIBI.
OTtHOocCHuTENbHAs MOJIEKYJIIpHast Macca. KauecTBeHHBIN M KOJTMYECTBEHHBIN COCTAB BellecTBa. Berurcienue mo xumudeckum hopmynam. MaccoBast 1071
XUMHUYECKUX AIEMEHTOB B CJIOKHOM BelecTBe. BalleHTHOCTh XUMHUUYECKHX 31eMeHTOB. OmpeielieHre BAICHTHOCTH 3JIEMEHTOB 10 (popMysiaM OWHA pHBIX
coequHeHUi. CocTaBiIeHUE XUMHYECKUX (POPMYIT MO BaJIGHTHOCTH. ATOMHO-MOJIEKYJSIPHOE YUYC€HHE. 3aKOH COXPaHEHHsI Macchl BemiecTB. JKU3Hb U
nesrenbHocTh M.B. JIoMoHocoBa. XuMuueckue ypaBHEHUS. THITBI XUMUYECKUX PEAKIUM.

Kucnopoo. Haxoxnenue B mpupoje. [lomyuenue kuciiopona B j1abopaTOpuu M MPOMBINIIEHHOCTH. DU3MYECKHE W XMMHUYECKHE CBOMCTBA
kuciopoa. [Ipumenenue kucnopoaa. Kpyrosopot kucnoposa B mpupoje. O30H, ayutoTpornus kuciioposaa. Bo3ayx u ero cocras. 3anura atMochepHOro
BO3/1yXa OT 3arpsi3HEHU.

Booopoo. Haxoxnenue B npupoze. [lonyuenue Bogopo/a B 1a00patopuu ¥ MpOMBINIIICHHOCTH. DU3NYecKe U XUMHUYECKHUEe CBOMCTBA BOAOPOIA.
Bonopon — BoccTtaHoBuTENb. Mepbl 6€30MMacHOCTH MpHU paboTe ¢ BogopoaoM. [IpuMeHenne Boopoa.

Booa. Metoapl onpenienieHUs] cCOCTaBa BOJbI — aHaIM3 M cHHTe3. Du3nyeckue U XUMHYECKHE CBOMCTBA BOABL. Boaa B mpupojie U cnocoOsl ee
O4MCTKHU. A3panus BoJbl. XUMHYECKUE CBOMCTBA BOJbl. [Ipumenenue Boasl. Bona — pactBoputens. PactBopumocTts BemiecTB B Bojie. OnpeneneHue
MacCOBOM JIOJIM PACTBOPEHHOTO BEILIECTBA.

Konuuecmsenuvie omnowenus 6 xumuu. KomudectBo BemiecTBa. Monb. MomnsipHas Macca. 3akoH ABoraapo. MomsipHblii 00beM Tra3oB.
OTtHOocuTeNbHAS TIOTHOCTH Ta30B. OOBEMHBIE OTHOIICHHSI Ta30B IPU XUMHUYECKUX PEAKITUIX.

Baoicnetiwue knaccor Heopeanuueckux coedunenuti. OKCUABL: cocTaB, Kiaccuduxarsi. OCHOBHBIE M KUCIOTHBIE OKCHIbI. HOMEHKIaTypa OKCHIOB.
duznyeckue U XUMHYECKUE CBOMCTBA, TIOMy4YeHHne, MpuMeHeHue okcuaoB. ['uapokcunst. Kinaccudpukanus ruapoxcunaoB. OcuoBanus. Cocras. enoun
1 HepacTBOpuMbIe ocHOBaHuA. HomenknaTypa. @usnueckue 1 XUMHUYECKUE CBOMCTBA OCHOBaHMM. Peakuus nelitpanuzauuu. [lonyuenue. [Ipumenenue.
AMdoTepHbIe OKCHABI M TUAPOKCUABL. KHCIOTBI: cocTaB, KiaccuuKaus U HOMEHKiIaTypa. dusndyeckne W XUMHUYECKHE CBOWCTBA KHCIOT.



Boirecuutensubiii psan MetaisioB. Ilomyuenuwe. Conm: cocTaB, kiaccuukanuss ¥ HOMEHKIaTtypa. Pu3ndeckue M XHUMHYECKHE CBOWMCTBA COJICH.
PactBopumocTs coneit B Boge. CriocoObl monydenust coseid. [I[pumenenne coneii. ['eHeTnyeckas CB3b MEXy OCHOBHBIMH KJIACCAMU HEOPraHHUECKUX
COEMHEHU.

JdemoncTpanuu. O3HakomyieHHe ¢ 00pa3liaMU MPOCTHIX U CIIOXKHBIX BelecTB. CrocoObl OYMCTKU BEIIECTB: KPUCTAILTU3AIMS, TUCTUIUISIINS,
xpomatorpadust. ONBITHI, MOATBEPKAAIONINE 3aKOH COXPaHEHHUsT MacChl BenecT. [loydenue u coOrpanue KIUCIOpo a METOIOM BBITECHEHHS BO3/IyXa
u Bojpl. Onpenenenue cocraBa Bo3ayxa. Koyuieknus HeTH, KaMEHHOTO YISl U MIPOIYKTOB UX mepepadotku. [lomydenne Bogopoaa B anmapare Kura,
MPOBEPKa BOJOPOJIa Ha YUCTOTY, TOPEHHE BOJOPOAA, COOMpaHHE BOJOPOJIa METOJIOM BBITECHEHHUS BO31yXa M BOJbI. AHanu3 BoAbl. CHHTE3 BOIBI.
3HAKOMCTBO ¢ 00pa3iamMu OKCHAO0B, KUCJIOT, OCHOBaHMM u cosieil. HelTpanuzamumst ménoun KUCIOTON B MPUCYTCTBUU UHIUKATOPA.

JlabopaTopHble onbITHL. PaccMOTpeHMEe BEIIECTB ¢ pa3IMYHbBIMU (PU3NYECKUMH CBOMCTBaMH. Pa3ienenue cMmecu ¢ moMoIisto MmarauTa. [Ipumepst
(UBUYECKUX U XUMHYECKHUX SIBIICHUM. Peakinu, WuTtoCTpUpyOIIe OCHOBHBIE MMPU3HAKU XapaKTEpPHBIX peakiuu. Pa3ioskeHrne OCHOBHOTO KapOoHaTa
meau (I1). Peakuus 3amerienns mMeau skene3om. O3HakoMiIeHHE ¢ 00pa3inaMu OKCHI0B. B3ammoseiictBue Bogopoaa ¢ okcuaoM memau (I1). OmbiThl,
MOJITBEPKIAFOIINE XUMUYECKUE CBOMCTBA KUCTOT, OCHOBaHUH. IIpakTHyeckue padoTbl:

* IIpaBuna TexHukH 06€30MACHOCTHU MPH PabOTE B XUMHUUECKOM KaOMHETE. 3HAKOMCTBO C JIA0OPAaTOPHBIM 00OPYIOBAHHEM.

e OumcrKa 3arps3HEHHON MMOBAPEHHOM COJIH.

* [lonmydeHue U CBOMCTBA KUCIOPOA.

* IlonmydeHue BOIOPOIa U U3YUYECHHUE €TI0 CBOMCTB.

* [IpuroToBieHne pacTBOPOB COJIEH C ONPEACIEHHON MAacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBA.

* PenieHue skcriepuMEHTaIbHBIX 3a/1a4 110 TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCAMHEHUIN.
PacuerHble 3agaum. BolunciieHue OTHOCHUTENBHOW MOJIEKYJISIPHON Macchl BemiecTBa o ¢opmyse. BpluncieHre MaccoBOW [0JIM 3JEMEHTa B
XMUMHYECKOM COCIMHEHUU. YCTaHOBIIEHHE MpocTeiiieil (opMyiapl BellecTBa MO MAaCCOBBIM JIONSIM 3JEMEHTOB. BBIUMCIEHHS MO XUMUYECKUM
YPaBHEHUSM MAaCChl WM KOJIMYECTBA BEIIECTBA [10 U3BECTHON MACCE WIIM KOJIMYECTBY OJJTHOTO U3 BCTYNAIOLIUX WJIU MTOTYYaOUIUXCS B PEAKLIUH BEIIECTB.
HaxoxeHue mMaccoBoi J0JIM pacTBOPEHHOIO BEILECTBA B pacTBOpe. BbluncieHne mMacchl pacTBOPEHHOTO BELIECTBA W BOJBI JUIsl IPUTOTOBIICHUS
pacTtBopa onpeaes€HHOM KoHleHTpauuu. O0bEMHbBIE OTHOIICHUS Ta30B IIPU XUMUYECKUX peakusixX. BeraucaeHus no XuMHIeCKUM YpaBHEHHUSIM MACCHI,
00BbEMa U KOJIMYECTBA BELIECTBA OJHOTO M3 MPOJIYKTOB PEAKIMH [0 MAacCe MCXOHOTO BElleCTBa, 00BEMY WIIM KOJIMUYECTBY BEIIECTBA, COJIEPKAILIETO
OIIPEAEIEHHYIO OO IPUMECEN.

Pazpean 2. Ilepuoanyeckuii 3aK0oH U MepuoAnYecKas cucreMa XxumMmuiecknx 3jieMmeHToB /[.M.Mennesneesa. Ctpoenune atroma
[TepBbie MOMBITKY KIACCU(PUKAIIUN XUMUYECKUX ANEMEHTOB. [[oHATHE O TPyIax CXOAHBIX DIIEMEHTOB.
EcrecTBeHHBIE CEMENCTBA IETOYHBIX METAIUIOB U raJioreHoB. biaropoauele rasel. [lepuoanueckuii 3akoH /. 1. Menneneesa. [lepuoanueckas cucrema
KaK eCTEeCTBEHHO-HayuyHasi Kiaccu(uKamusi XUMHUYECKUX dJeMeHTOB. TabnuuHas dopMma mpeAcTaBleHUs Kiaccu(PUKauy XUMHYECKUX JJIEMEHTOB.
Crpykrypa Tabmuisl «llepuoanueckas cucrema xumudeckux snemeHToB [I. WM. MenneneeBa» (kopotkast ¢opma): A- u b- rpynmbl, mepuos.
Ou3nyecKkuil CMBICI TOPSAKOBOIO HOMEpa JJIEMEHTa, HoMepa IMepHoja, HoMepa Tpymnmbl (s dneMeHTOB A-Tpymim). CTpoeHHe aTtoma: sSApo U
anekTpoHHas 060m04ka. CocTaB aTOMHBIX sJIep: TPOTOHBI M HEUTPOHBI. M30TOTHI. 3apsii aTOMHOTO S7pa, MacCOBOE YHCIIO, OTHOCUTENbHAS aTOMHAs



macca. CoBpeMeHHasi (GOPMYTUPOBKA MOHITUSA «XUMHUECKUI 3JIEMEHT». DIEKTPOHHAs 000JI0YKa aTOMa: MOHATHE 00 SHEPreTUYECKOM ypOBHE, €ro
€MKOCTH. 3aroJIHEHHE SJICKTPOHHBIX CJIOEB Y aTOMa 3JIEMEHTOB MEPBOTO — TPETHEr0 MEPUOIOB. DIEKTPOHBL. CTPOCHUE ANEKTPOHHBIX 000JI0YEK aTOMOB
nepBeix 20 snemeHTOB mnepuoaudeckoir cucrembl J[. M. MenneneeBa. CoBpeMeHHass (GOpMyIHpOBKAa TEPUOJUYECKOTO 3aKOHA. 3HAUCHUE
nepuoandeckoro 3akoHa. Hayunbele noctmxenus J[.M.MenneneeBa: MCHPABICEHHE OTHOCHUTEIBHBIX aTOMHBIX MAcCC, IE€PECTAHOBKM XHMHMYECKHUX
2JIEMEHTOB B repuoauueckoil cucreme. JKusHb u aearenbHocts [[. M. MenneneeBa. 3akOHOMEPHOCTH MU3MEHEHHUS! CBOMCTB aTOMOB XHMMYECKUX
2JIEMEHTOB U UX COCAMHEHUMN Ha OCHOBE IOJIOXKEHUs B niepuoanyeckon cucreme .M. MenneneeBa u crpoeHust aromMa. XapaKTepUCTHKA IEMEHTA 110
€ro IMOJIOKEHUIO B IIEPUOJUYECKON CUCTEME XUMHUUYECKUX anemeHToB JI.11. Menneneesa.

JlabopaTopHble onbIThl. B3anMoaelicTBre rHIpoKcHIa IMHKA C paCTBOPAMU KUCJIOT U HIET0Yeil.

JemoncTpanun. ®usnyeckue CcBOMCTBa IIEIOYHBIX MeETaIOB. B3aumopeiicTBue OKCHIIOB HaTpus, MarHus, ¢ocdopa, cepbl ¢ BOJAOH,
HCCIIEIOBAaHUE CBOMCTB MOJYYEHHBIX MPOAYKTOB. B3anmoaeicTBue HaTpusi U Kaius ¢ Bojon. PU3MUECKHE CBOMCTBA rajoreHoB. B3anmopaeicTeue
IIOMHUHHUS C XJIOPOM, OPOMOM U HOJI0M.

Pasznea 3 CTtpoenue BemecTn
DNEeKTPOOTPUIIATEIILHOCTh  XMMHUYECKUX 3JIeMeHTOB. (OCHOBHBIE BHJBI XHUMHUYECKOW  CBS3H:
KOBAQJICHTHAs HEMOJIApHAs, KOBAJICHTHAS IMOJISIPHAs, HOHHAsI. BaJeHTHOCTh JIEMEHTOB B CBETE 3JIEKTPOHHOM Teopuu. CreneHp okucieHus. [IpaBuna
OTIPE/ICTICHUS CTEIICHN OKUCIICHUS DIIEMEHTOB.
JemoncTpamuu: ConocraBicHue GU3NKO-XUMHUECKUX CBOMCTB COSTMHEHUHN C KOBAJICHTHBIMH M HOHHBIMU CBSI3SIMH.

9 knacc

Paznen 1. MHoroo6pasue XuMH4eCKHX peaKknui
Knaccugpukanuss XuMUYECKUX peakIUil: peakluuu COeAWHEHHs, pa3oKeHUs, 3aMelieHus, oOMeHa. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. OKHCIUTENb, BOCCTAHOBUTEND, NMPOLIECCHl OKUCIEHUS W BOCCTaHOBJIEHHUS. COCTaBJIEHHME ypaBHEHUN OKUCIMTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii ¢ MOMOIIbIO METOAa ANEKTPOHHOTo Oananca. TeroBble 3(HEKTh XUMUYECKUX PEAKIUN. DK30TEPMHUUECKUE U SHIOTEPMMUECKUE PEaKIIHH.
Tepmoxumuueckue ypaBHeHus. Pacu€Tbl 10 TEPMOXUMUYECKUM YPABHEHUSM.
CkopocTh  XMMHMYECKHX peakuui. @akTopbl, BIMSIOIIME HA CKOPOCTb XHMHYECKUX  PEaKLMM.



IlepBonauanbHOE npeacTaBiaeHue o Katanuse. OOparumMble peakiuu. [IoHsITHE 0 XMMUYECKOM paBHOBECUU. XMMUYECKHE PEAKIIMH B BOJHBIX PACTBOPAX.
DneKTpOAUTHI U HeAeKTpouThl. MoHbl. Katnons! 1 annoHsl. [ uopamuas meopus pacmeopos. JIEKTPOIUTHYECKas JUCCOLUALUS KUCIOT, OCHOBAaHUMN
u coneil. Crnalble U CHIBHBIE 3JEKTPOIUTHL. CTeneHb Auccouuanuu. Peakiuu nOHHOTO 0OMeHa U YCIIOBUSI MX NPOTEKaHUsA. XHUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX COSTMHEHHI B CBETE MPEICTABICHUH 00 AIEKTPOIUTUIECKON JUCCOIMALINT U OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX
peakuusix. Ilonsamue o euoponuze coneu.
JdemoncTpauuu. [Ipumepsl 5K30- M SHIOTEPMHUYECKMX peakUuid. B3anMoIeinCcTBHE LMHKA C COJSHOM M YKCYCHOM KHCIOTOW. B3ammoneincreue
IPaHyJIMPOBAHHOTO [IMHKA U IUHKOBOM IBLIU C COJISIHOM KucinoTol. BzaumoneiictBue okcuaa meau (1) ¢ cepHoit KucioTol pa3HOi KOHLIEHTPALUK [IPU
Pa3HBIX TEMIIEpaTypax.
['opeHue yriist B KOHIEHTPUPOBAHHOM a30THOM KUCIIOTE. ['OpeHne cepsl B pacIyIaBIeHHOU cenuTpe. McnblTanne pacTBOPOB BELIECTB HA AIEKTP NUECKYIO
MPOBOIUMOCTD. JIBHKeHHEe HOHOB B dJieKTpruyeckoM mosie. [lpakTuyeckue padorsl.

e 3ydeHue BIUSAHUSA YCIOBHM MPOBEACHUS XMMUYECKON PEAKIIMH HA €€ CKOPOCTb.

e Pemnienue sKkCIIepUMEHTAIBHBIX 3a/1a4 10 TeMe «CBOMCTBA KUCIIOT, COJIEWM U OCHOBAaHUMN KaK 3JIEKTPOJIMTOBY
JladbopaTopHuble onbIThbl. Peakiuum oOMeHa MeEXaIy pacTBOpaMu dJeKTpoiuToB. PacuerHble 3anaum. Beruaucinenus 1o
TEPMOXMMHUYECKUM YPABHEHUSAM PEAKLIHM.

Pa3znes 2. MHoroo0pasue BelecTn

Hememannwr \V — VI epynn u ux coeounenus

Hemeramnel. ["anorenst. IlonokeHue B mepuoanveckoil CUCTEME XMMHYECKHX 3JIEMEHTOB, CTpOEHHE MX aToMoB. HaxokieHue B mpupoje.
Ousnyeckue W XUMHYECKHE CBOMCTBAa rajoreHoB. CpaBHHUTENbHAs XapaKTEpUCTHKA ranoreHoB. [lonydeHune W mpUMEHEHHE TaJloreHOB. XJIOpP.
duznyeckre U XuMu4yeckue cBoiictra xjopa. [Ipumenenue xiopa. XnopoBogopoa. dusnyeckue cBoiicTBa. [lonyuenue. CossgHas KuciaoTa U €€ CoJu.
KauectBenHas peakuus Ha XJI0pHUA-UOHBI. Pacrio3HaBaHue XiIopuaoB, OpomMuaoB, noauaos. Kucnopon u cepa. [losoxxenue B nmepuoiuyeckoi cucteme
XMUMHUYECKUX JIEMEHTOB, CTpOeHHE X aToMOB. Cepa. Amtotponus cepbl. Du3ndeckre U XuMuaeckue cBoiictea. Haxoxnenue B mpupoje. [Ipumenenue
cepbl. CepoBonopo. CepoBogopoaHas kuciota u e€ conu. KauecrBeHHas peakuus Ha cynb@ua-uonsl. Oxcun cepbi(1V). dusnueckrue u XuMU4eCKHe
coiictBa. [Ipumenenne. Cepuucras kucioTa u e€ conu. KauecrBennas peakuus Ha cynb@ur-uonsl. Oxcup cepbi(V1). CepHast kucinora. XuMUYECKHe
CBOICTBa pa30aBICHHON W KOHIIEHTPHUPOBAHHOW cepHOU KHCIOTHl. KadecTBeHHas peakuus Ha Cyab(aT HMOHBL. XUMHUYECKHE PEakIUH, JexKallhe B
OCHOBE MOJIyYEeHUsI CEPHON KUCIOTHI B MPOMBIIIIEHHOCTU. [IpMeHenue cepHoil KucioTel. A30T U gocdop. [lonoxeHne B NepuoJMUecKoil cucreme
XUMUYECKUX 3JIEMEHTOB, CTPOCHUE UX aTOMOB. A30T, (pu3nyecKre U XUMHUYECKUE CBOMCTBA, NOJTy4YeHUE U puMeHeHne. KpyroBopoT a3oTa B mpUpo/e.
Ammuak. @u3nuecKkue U XMMUYeCKHe CBOMCTBA aMMHUaKa, MoJjiydeHue, npuMenenue. Coiau aMMOHMsL. A30THast KUCIIOTa U e€ cBoiicTBa. OKUCINT €JIbHbIE
CBOMCTBa a30THOM KMCIOTHL. [loyueHne a30THOM KMCIOTHI B 1a00paTOpui. XMMHUECKHE PEAKIINH, JIeKaIie B OCHOBE MOJIy4eHUs a30THOM KHCIIOTHI B
IPOMBIIIIEHHOCTH. [IpuMenenne a30THOM KUCIOThl. COJIM @30THOM KUCIIOTHI ¥ UX MpuMeHeHue. A3oTHble ynoopenus. @ochop. Annorponus pocdopa.
dusnueckue U xumudeckue cpoictra pochopa. Oxcun pocdopa(V). docdopnas kucnora u e€ conu. DochopHbie ynoOpeHHs. YIIepoa U KpeMHHH.
[TonoxeHne B NEpUOINUYECKON CUCTEME XUMHUYECKUX NIEMEHTOB, CTPOCHHE UX aTOMOB. YTiiepoa. AmnoTponus yriaepoja. @usnueckue U XUMHUYE CKUE
CBO¥CTBa yriepoaa. AacopOuus. YrapHsblid ra3, CBONCTBA U (PU3HOJIOTHUECKOE ICHCTBUE Ha OpraHu3M. Y TJIEKUCIIBIN ra3. YroJibHas KUCIOTa U €€ COMH.



KauectBenHast peakius Ha kapOoHaT-uoHbl. KpyroBopot yrieposa B npupoje. Opranudeckue coeaunenus yrinepoaa. Kpemunii. Oxeun kpemuusi(1V).
Kpemuueras kucnora u e€ conu. Cmexno. L{lemenm. Memannvl u ux coeounenus

Meraimnel. [losokeHne METauioB B IMEPUOJUYECKON CHCTEME XUMHUYECKMX DIIEMEHTOB, CTPOEHME KX aTOMOB. MeTramuinmyeckass CBS3b.
®dusnyecKrue CBOMCTBA METAIOB. Ps/l aKTUBHOCTH METAJJIOB (DJIEKTPOXUMHUUECKHUI sl HANIPSKEHUN METAIOB). XUMHUYECKHUE CBOMCTBA METAJLIOB.
O6uue cniocoObl nonydyeHus meramioB. CrutaBbl MetaiuioB. lllenounsie merasuibl. [lonoxkeHne MIETOYHBIX METAIJIOB B MEPUOJUYECKON CHCTEME,
CcTpoeHHe ux atToMoB. Haxoxnenue B npupone. Pusndeckue U XMMUYECKUE CBOMCTBA IIEJIOYHBIX METAIUIOB. [[pMMEHEeHNe EeT0YHbIX METAIUIOB U UX
coenuHeHui. lllenouHo3emenbHble MeTaJUIbl. [lONIOKEHME IIEIOYHO3EMENBHBIX METAJUIOB B IEPUOJUYECKOM CHUCTEME, CTPOCHHE HX aTOMOB.
Haxoxnaenue B npupoae. Marauii U Kajablui, UX BakHeWue coequHeHus. JKECTKoCTh BOJBI U cocoObl e€ ycTpaHeHus. AmoMuHuid. [lonoxxenue
ATIOMUHUS B IEPUOANYECKON CHUCTEME, CTpOoeHUE ero aroma. Haxoxaenne B mpupojae. Pu3ndeckue 1 XMMAYECKUE CBOMCTBA almoMuHus. [IpuMen enne
amoMuHUS. AMDOTEpPHOCTh OKCUAAa U ruapokcuaa amoMmuHus. JKeneszo. Ilonoxenue »xenesa B NEPUOJUUECKON cHUCTEME, CTPOEHHE €ro aroma.
Haxosxnenue B mpupoje. @u3nyueckne ¥ XUMHUYECKHE CBOMCTBA Keje3a. BaxkHelmme coeTmHeHns JKkeme3a: OKCUIbI, THAPOKCHIBI U cosn xene3za(ll) u
xene3a(lll). KauectBennsle peakruu Ha nousl Fe?* n Fed*,
Jemoncrpanun. dusnyeckue cBoiicTBa ragoreHoB. [loyueHue X10poBOIOpoaa M pacTBOPEHHE €ro B BoJEe. AJUIOTPOIHBIE MOAU(UKAILIMK CEpPHI.
OO6pa31bl NpUPOIHBIX CYIbPUIOB U cylbdaToB. [lomyueHne ammuaka u ero pacTBopeHue B Bojie. O3HakoMjIeHHe ¢ 00pa3laMu IPUPOIHBIX HUTPATOB,
docdaroB. Mojaenn KpuCTaUIMUECKUX PEMIETOK aiMasza U rpadura. 3HAKOMCTBO ¢ 00pasiaMu MPUPOJIHBIX KapOOHATOB M CHIIMKATOB 3HAKOMCTBO C
oOpa3lamMu Ba)KHEHIINX COSMHEHUM HATpusl, KaJIKs, IPUPOJHBIX COSANHEHUH KabLIKA, pylaMu jKeJie3a, COeAMHEHUAMHU altfoMUHUs. B3anmoneiicTBue
LIEJIOYHBIX, HIEJOYHO3EMENBHBIX METANIOB U ATIOMHUHMS ¢ BOAOW. CiKHUraHue )enes3a B KUCIOPOJE U XJIOpe.
IpakTnyeckne padoThl.

. [Tosydenune consiHOM KUCIOTHI U U3YYECHHE €€ CBOWCTB.

. Pemenne skcriepuMeHTaNbHBIX 3a7a4 110 TeMe «Kucnopona u cepay.

. [Tonyuenue amMmmuaka u U3y4eHHe ero CBOMCTB.

. [Tonyuenue okcuaa yriaepoaa (1V) u uzyuenue ero cBoiicts. PacioznaBanue kapOoOHaTOB.
. Pemenne skcriepuMeHTANBHBIX 337124 10 TeMe «MeTasl U uX coelMHeHus». JIabopaTopHble ONbITHI.
. BriTecHeHue ranoreHaMu Apyr Apyra U3 pacTBOPOB UX COSAMHEHUH.

. KauectBennsie peakiuu cynbdua-, cynbQur- u cynbhar- HOHOB B pacTBOPE.

. O3zHakomIieHHe ¢ 00pa3laMu cepbl U €€ MPUPOTHBIMU COSTUHEHUSIMHU.

. B3aumonencTBue cosieii aMMOHHSL CO LIETOYAMMU.

. KauecTBeHHBIE peakIiiy Ha KapOOHAT- ¥ CUITHKAT- HOHBI.

. KauecTBeHHas peakiiys Ha yrIIEKHCIBIN ras3.

. N3ydenne 06pa3iioB MeTaIoB. B3anmoieiicTBie METaIOB C paCTBOPAMU COJIEH.

. O3HakoOMJIEHHE CO CBOWCTBAMH U MPEBpAIICHUsIMU KapOOHATOB U THAPOKAPOOHATOB.

° HonyquI/Ie THAPOKCHUa AJIIOMUHUASA U B3aHMMOJICHCTBHUE €r0 C KUCIOTAaMH U IISJI0YaMH.



KauecTBeHHbIe peakuy Ha HoHbl Fe?* u Fed* .

PacuerHble 3a1aun. BeauciIeHNs M0 XUMHYECKUM YPAaBHEHHUSIM MacChl, 00bEMa MITM KOJIMYECTBA BEIIECTBA OJHOTO U3 MPOYKTOB PEAKIIUU M0 Macce
HCXOJIHOTO BEIIECTBa, 00bEMY MIIM KOJIMUYECTBY BEIIECTBA, COICPHKAIIETO ONPEACIEHH VIO 010 TpuMecei. Perenue 3a1au Ha onpeiesieHue MacCoOBOM
(0OBbeMHOI) T0JTM BBIXO/1a TIPOIYKTA PEAKLIUU OT TEOPETHIECKH BO3MOIKHOTO.

Pa3nen 3. IlepBoHavyaibHble CBeleHHs 00 OPraHUYeCKUX BellecTBax

[Ipenmer oprannueckoit xumun. Heoprannueckue u opraHMuecKrue COETUHEHHs. YTJIepol — OCHOBA )KM3HU Ha 3emyie. OcCOOEHHOCTH CTPOCHUS
aToMa yriiepoja B OpraHUYECKUX COEIUHEHMIX. YTIIeBoA0po bl [IpeaenpHble (HACHILIEHHBIE) YIIeBOA0pOAbl. MeTaH, 3TaH, PONaH — MPOCTEHIINe
MIPEJICTAaBUTENN MpENeibHBIX YriaeBoaopodoB. CTpykTypHble (opMynbl yrieBoaopoaoB. ['oMosiornyeckuil psaja MOpefesbHbIX YIIIEBOJOPOJIOB.
I'omonoru. dusnyeckre 1 XUMUYECKHE CBOMCTBA NPEAEIbHBIX YTII€BOAOPOI0B. Peakiinu ropenus u 3amenienus. HaxoxieHue B mpupo/ie npeaes bHbIX
yraeBoaopooB. [Ipumenenne merana. HempenenbHble (HEHACBILEHHBIE) YIIIEBOIOPOAbl. DTUICHOBBINA PsAJl HETIPEAETbHBIX YII€BOI0POIOB. JTUIIEH.
du3nYeCKNe U XUMUYECKHE CBOMCTBA ATUIIeHA. Peakuus npucoennHenns. KauecTBeHHbIe peakiuy Ha 3THieH. Peakiusa nonumMepusanuu. [lomms TriieH.
[IpuMeHeHne sTuneHa. AUETUIICHOBBIN psAJl HENPENEIbHbIX yIIeBOAOpoA0B. AnetuieH. CBoiicTBa anernieHa. [Ipumenenue anerwiena. [IponsBoansie
yraeBoaopooB. Kparkuii 0030p opraHMuecKkux COEIWHEHUN: OJHOATOMHBIE CHUPTHI (METaHOJ, 3TAHOJI), MHOTOATOMHBIE CIMPTHI (3THIICHIJIMKOI b,
TJIMIEPUH), KapOOHOBBIE KHUCIOTHI (MypaBbHHas, YKCYCHasi), CIOXKHBIC I(PHUPBI, >KUPBI, YIIEBOAbI (TJIIOKO3a, caxapo3a, Kpaxmal, MeJUTI0I03a),
aMHHOKHUCIIOTHI, Oesiku. Posib GenkoB B opranusme. [loHsTHE O BBICOKOMOJEKYISApHBIX BemiecTBax. CTpykTypa HOJMMEPOB: MOHOMED, HMOJIMMED,
CTPYKTYPHO€ 3BEHO, CTEIECHb NMOJMMepHU3anuu. [[onusThieH, NoJUnponuiIeH, NOJMBUHIIXIOpU. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpenbl U
€ro IOCIEACTBHA.
JemoHcTpanuu: Mojenu MoJIeKyJl OpraHMYECKHX COE€JUHEHUH. ['opeHue yrieBoJopoJoB U OOHapy)KeHHEe MPOAYKTOB MX ropeHus. KauectBeHHas
peakuus Ha 3tuineH. [lonydenue stunena. PactBopenue 3TrmiioBoro cnupra B Boje. PactBopenue rimuepuna B Boje. [lonydenne u cBoiicTBa yKCyCHOM
KHCIOTHI. MccnenoBaHue CBOMCTB XKUPOB: pACTBOPUMOCTD B BOJIE U OPraHUYECKUX pacTBOPUTENSIX. KauecTBEHHBIE peakMy Ha INIIOKO3Y M KpaXMall.
O3HakomiieHHE ¢ 00pa3LaMu U3JIENIUI U3 MOJUATUIICHA, TOJIUIIPONUIICHA, TOJIMBUHUIXJIOPUAA.

3. TemaTu4eckoe MNVIAHUPOBAHUE C Y4eTOM Padoueil MpPOorpaMMbl BOCIIUTAHUSA € YKA3aHHEM KOJMYeCTBA YaCOB, OTBOJAMMBIX HA OCBOCHHE
KaXKI0M TeMbl.

I_ICJ'IGBLIM MMPpUOPUTETOM HAa YPOBHE 00O sBasercs CO3JaHUC 6HarOHpI/I$ITHLIX YCJIOBI/Iﬁ JJId pa3BUTHA COUAIIBHO 3HAYUMBIX OTHOIIICHUM IIKOJIbHUKOB
", IPCKAC BCCTO, HCHHOCTHBIX OTHOIIICHUI:

- K CéMbe€ KaK I'JTaBHOM OIIOPC B )KU3HU YCIIOBCKA U HCTOUYHUKY €TI0 CHACTbBA,



- K TpyAy KaK OCHOBHOMY CIIOCOOY TOCTHKEHMS )KU3HEHHOTO OJIaronoiIydus 4eJI0BeKa, 3aJI0Ty €ro YCHEIIHOTO MPOo(eCCHOHATIBHOTO CaMOOIIPEETICHUS
U OLIYIIEHMs] YBEPEHHOCTH B 3aBTpAIlHEM JHE; - K cBoeMy OTeuecTBy, cBoed Maoil u Oosblioi PonnHe kak MecTy, B KOTOPOM Y€JIOBEK BBIPOC U
MO3HAJ TIEpBBIC PAJOCTH U HEYya4yH, KOTOPas 3aBelIaHa eMy MPEeIKaMu U KOTOPYIO HYXHO o0eperars;

- K HpI/IpOIIC KakK I/ICTO‘-IHI/IKy JKU3HHU Ha BCMHG, OCHOBC CaMOrIo €¢ CYHIGCTBOBaHI/IFI, Hy)KIIaIOHIefIC?I B 3alIIUTC U ITIOCTOSASHHOM BHUMAHHWHU CO CTOpOHBI
YEJI0BEKA;

- K MUPY KaK TJaBHOMY MPHHLHUITY YEJIOBEUYECKOTO OOLISKUTHS, YCIOBHIO KPETKOH ApYKObI, HATaXHBAaHHUS OTHOIIEHHH C KoJUleraMu mo pabdorte B
OyAylieM U co3/laHus 0JaronpusTHOrO MUKpPOKJIMMaTa B CBOEH COOCTBEHHOW CEMbE;

- K 3HaHUSAM KaK HHTEIJIEKTyaIbHOMY pecypcy, obecneunBaroiieMy Oyaylee 4eaoBeKa, Kak pe3yabTaTy KpONOTINBOIrO, HO YBIEKAaTEIbHOIO yue OHOTO
Tpyaa;

- K KyJIbType Kak TyXOBHOMY O00OraTrcTBy 0OIIE€CTBAa U BaXXHOMY YCIIOBUIO OIIYILIEHUS YETOBEKOM MOJHOTHI POKMUBAEMOM KU3HU, KOTOPOE AAIOT EMY
YTEeHHE, MYy3bIKa, HCKYCCTBO, T€ATP, TBOPUECKOE CAMOBBIPAKEHUE;

- K 3/J0POBBIO KaK 3aJIOTy JIOJITOM W aKTUBHOM JKU3HU YeJIOBEKa, €ro XOPOIIEero HACTPOEHUSI U ONITUMUCTHUYHOTO B3IUIA1a HA MUP;

- K OKPYXAIOIIMM JIFOJIIM Kak Oe3yCIIOBHOH M aOCOJIFOTHOM IIEHHOCTH, KaK PAaBHOIPABHBIM COIHMAIBLHBIM TapTHEPaM, ¢ KOTOPBIMH HEOOXOIMMO
BBICTpaMBaTh 0OpOKeIaTeIbHbIE U B3aUMOIIO ICP’KUBAIOIINE OTHOIICHHUS, TAIOIINE YEIOBEKY PaJ0CTh OOIIEHHS U ITO3BOJISIONINE H30eraTh YyBCTBA
OJIMHOYECTBA; - K CaMHM ce0e Kak XO03s€BaM CBOCH CyAbOBI, CaMOOMPEICISIONIMMCSI U CaMOPEATU3YIOIIUMCS JTHYHOCTSIM, OTBEYAIOIUM 33 CBOE
cobcTBeHHOE Oymyiee.

-OIIbIT OKa3aHHW:A IMOMOIIH OKPY’KaroUIuM, 3a00ThI O MAJIBIIIAX I IOKUIIBIX JIFOJAX, BOHOHTepCKI/Iﬁ OIIBIT,

-OIIBIT CaMOIIO3HAaHUsA U CaMOaHaJIn3a, OIIbIT COMUAJIBHO IMTPUEMIIEMOTO CAMOBBIPAXKCHHUA U CaMOpCaIu3alluu.
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Hroro 68 yacos
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1 MHoroo6pa3ue XMMHYECKHX peaKIfii 17
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