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1. [ll1anupyemble pe3yabTaThl OCBOCHUSA Y4€OHOI0 MpeaMeTa

IIpenmeTHbIE pe3yJbTaThI:

Oobyuarowuiica nayuumces:

B cdepe noznaBaTenbHOM NeATEILHOCTH:

— 3HATH/IIOHUMATh. BAKHEHIINE XMMUYECKHE ITOHSITHS: BEIIECTBO, XMMUYECKUI DJIIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTCIbHBIC aTOMHAas M MOJEKYyJsIpHas MacChl, WOH, aJIOTPOIIHUS,
M30TOIbI, XUMHYECKasl CBS3b, JCKTPOOTPUIIATESIILHOCTD, BAJICHTHOCTD, CTCIICHb OKHCJICHMS,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM, BEIIECTBA MOJICKYJISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHHMSI, PACTBOPBI, IJCKTPOIHUT M HEIICKTPOJIUT, DIJICKTPOJUTHYECKAS JHCCOLMAIINS,
OKHUCIIUTENIh ¥ BOCCTAHOBUTEIh, OKUCIIEHUE U BOCCTAHOBJICHHE, TEIUIOBOM A(PPEKT peakium,
CKOPOCTh XHMHYCCKOW pEaKIMH, KaTaju3, XMMHYECKOS pPABHOBECHE; OCHOBHBIC 3aKOHBI
XUMHH: COXPaHEHUS MAacChl BEIIECTB ,IIOCTOSHCTBA COCTaBa, MEPHOAMYECKUN 3aKOH;
OCHOBHBIC TECOPHHM XHUMHHU: XUMHUYCCKOH CBS3M, OSJCKTPOJIUTHYCCKOH JIUCCOIUAIIIH,
Ba)KHefIH.IPIe BC€IICCTBA U MaTepI/IaJ'IBIZ OCHOBHBIC MCTaJIJIbl M CIIJIaBBbI; cepHaﬂ, COJidHad,
a30THAs ¥ YKCYCHAsl KUCJIOTHI; IIEIOYH, aMMHAK, MUHEPaIbHbIC YI0OPEHUs, HCKYCCTBEHHBIC
Y CHHTETUYECKUE BOJIOKHA, KAyYyKH, TIACTMACCHI;

Obyuarowuiics ROIYUUmM 603MONHCHOCHb HAYUUMbCA:

B cdepe mo3HaBaTenbHOM NEATEILHOCTH:

— Ha3bIBAThb I/I3y‘I€HHBI€ BEUICCTBA ,

— ONpeNeNIATh: NPHHAUICKHOCTh BEHICCTB K Pa3IMYHBIM  KJaccaM HEOPTaHHYCCKHUX
COCIMHCHUIA;

— XapaKTepu30BaTh: BENICCTBA OCHOBHBIX KJIACCOB, CTPOCHHWE W XHUMHYCCKHE CBOMCTBA
W3YYCHHBIX  COCIWHEHUH; OOBSICHATH: 3aBHCHUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTpOGHI/Iﬂ; HpHpOI[y KOBaHeHTHOﬁ CBA3H, BBIIIOJHATH XI/IMI/I‘IGCKI/Iﬁ BKCHepI/IMeHT 110
pacro3HaBaHUIO HEOPTaHMYECKHX U OPraHUYECKHX BEIIECTB;

- onpe):[eﬂeHI/m BO3MOXHOCTH HpOTeKaHI/ISI XUMHUYCCKUX HpeBpaH.[eHI/Iﬁ B pa3JII/I‘IHBIX YCHOBI/ISIX
Y OLICHKH MX TOCJICJICTBUI; SKOJIOTHYSCKH TPAMOTHOTO TIOBEJICHUS B OKPY KAFOIIEH Cpe/ie;

B IIEHHOCTHO-OPHUEHTAIIMOHHOM cdepe:

— aHaJIM3UpOBaTh M OLIEHMBATh IMOCHEACTBHS Ul OKpYyXarolled cpeapl OBITOBOW U
MIPOU3BOJCTBEHHON NIEATEIBHOCTH YEIIOBEKa, CBA3aHHOM C MPOU3BOJCTBOM M TepepaboTKOiM
Ba)KHeﬁHIHX XUMHUYCCKUX HpOI[YKTOB;

B TPYJIOBO# cdepe:

— HpOBOI[I/ITB XI/IMI/ILICCKI/Iﬁ 3KCH€pI/IM€HT;

B c(epe 310poBOro 00pas3a KU3HHU:

— colOmronaTh mpaBmia 6€30macHOro 0OpaIeHus ¢ BEIIECTBAMHU, MaTepruaIaMu U XUMUYECKUMHU
MpoleccaMy; OKa3blBaTh IEPBYIO MOMOIIb MMPU OTPABICHHSX, 0)KOTaX M JPYTUX TPaBMax,
CBSI3aHHBIX C BEIICCTBAMH U JTA0OPATOPHBIM 000PYIOBAHHUEM.

MertanpeameTHbie pe3yJabTaThl 00y4eHHUsI:

no3naseamenibHble:

— YMEHHE OIIUCBHIBATh JACMOHCTPALMOHHBIE U CAMOCTOSTEIIBHO IPOBEACHHBIE JKCIIEPUMEHTHI,
WCIOJIB3YS AJI 3TOr0 €CTECTBEHHBIN (PYCCKUM, POJTHON) SI3bIK U SI3bIK XUMUU;

— yMeHHe KJacCU(PULUUPOBaTh XUMUYECKUE SJIEMEHTHI, POCThIE U CIOXKHbBIE BEIECTBA, B TOM
YHUCJIE U OPTaHUYECKHE COCUHEHUS, XUMUYECKNE PEAKIINH;

— YMEHHE XapaKTepU30BaTb  M3y4YCHHBIC  KJIACChl HEOPraHMYECKUX U OPraHUYECKHUX
COECIMHEHMM, XUMHYECKHE PEaKIUH;

— TOTOBHOCTb IPOBOJUTH XUMHUYECKHUH HKCIEPUMEHT, HaOMI0laTh 3a €ro MpOoTeKaHHEM,
(uKcHpOBaTh PE3yIbTaThl CAMOCTOSATENIBHOIO U JEMOHCTPUPYEMOT'O SKCIIEPUMEHTA U JIEN1aTh
BBIBOJIbI;

— yMeHHe popMyIMpoBaTh  XMMHUYECKHE 3aKOHOMEPHOCTH, IPOTHO3MPOBATh  CBOMCTBA
HEU3YUYEHHBIX BEILECTB I10 aHAJIOTUU CO CBOMCTBAMU U3YUYECHHBIX;




MOUCK UCTOYHUKOB XMMHUYECKOM HMH(pOpManuu, MoixydeHue HeoOXoauMoi mHopmanuu, ee
aHaJIN3, U3TOTOBJICHUE XUMHUECKOr0 NH(GOPMAIIMOHHOTO IPOAYKTA U €0 MpPe3eHTaIus;
BJIaJIeHHE 00s3aTeIbHBIMUA  CIIPAaBOYHBIMM ~ MaTepuaiamu: llepumomuueckoil  cucremoi
xumudecknx aneMmeHtoB [, M. MenzaeneeBa, yCTaHOBJIEHHE 3aBUCUMOCTH  CBOWCTB U
IIPUMEHEHUs] BAXKHEHIINX OPraHUYECKUX COCIUHEHUN OT UX XMMHMUYECKOIO CTPOEHUs, B TOM
yuciie ¥ 00yCIOBIEHHBIX XapaKTepOM 3TOT0 CTPOEHUs (MpeAesIbHbIM MU HETPEAETbHbIM) U
HaJIMYueM (yHKIMOHAJIBHBIX TPYTIIT;

MOJIEJIIMPOBAHNE MOJIEKYJI BA)KHEUIIINX HEOPTraHUYECKNX M OPraHUYECKUX BEIIECTB;
[IOHUMAaHUE XUMUYECKON KapTUHBl MHpa KaK HEOTHEMJIEMOW YacTH LIEJIOCTHOM HAay4YHOU
KapTHUHBI MUDAa;

KOMMYHUKAMUBHbLE.

CaMOCTOSITENTLHO OPraHU30BbIBATh Y4eOHOE B3aMMOJCHCTBHE B rpymie (ONpenetsTh oOuue
L[eJIH, PacTIpeIeTIsATh POJIH, JOTOBAPUBATHCS APYT C APYTOM U T.1.).

pezyiiamuensle’

CaMOCTOSATENIbHO OOHApYXMBaTh U (HOPMYJIUPOBATh YUEOHYIO TPOOJIEMy, OMPEAeATh Ieb
y4eOHOU JesITeNbHOCTH;

BbIJIBUT'aTb BCPCHUU PCHICHUSA HpO6JIeMBI, OCO3HaBaTh KOHEYHLIN pe3yibTar, BBI6I/IpaTI> u3
MIPEJUIOKEHHBIX U UCKATh CAMOCTOSITEIIEHO CPECTBA JOCTHIKCHHS LIEIIH;

COCTaBIATh (MHAUBUAYATHHO WM B TPYIIIE) [JIaH PEIICHUs TPOOIEMBI;

paboTas 1o IUIaHy, CBEpSATh CBOM JECUCTBUS C LIENBIO U, TP HEOOXOJUMOCTH, UCIIPABIATH
OIIMOKH CAaMOCTOSITEIILHO;

B JHMAlOT€ C YYHUTEIEM COBEpIICHCTBOBATH CaMOCTOSTENLHO BBIPAOOTAHHBIE KPHUTEPUHU
OILICHKH

JInyHOCTHBIE pe3yJIbTAaThl 00yYeHHS:

(dbopMHpOBaHHE YYBCTBAa TOPAOCTH 32 POCCHUICKYIO XHMHYECKYIO HAyKy; (OpMHpOBaHUE
IIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS XUMHH
KaK HayKd ¥ OOLIECTBEHHOHN MPAaKTHKH, a TAKXKE COLUAIBHOMY, KyJIbTypHOMY, SI3bIKOBOMY H
JTYXOBHOMY MHOT000pa3nio COBPEMEHHOTO MHUPa;

(hopMUpOBaHHE OTBETCTBEHHOTO OTHOIICHHMS K YYEHHUIO, TOTOBHOCTH W CIHOCOOHOCTH K
CaMOpPa3BHTHI0O W CaMOOOPAa30BAaHMIO HA OCHOBE MOTHBAIMU K OOYYCHHIO W TIO3HAHHMIO,
BBIOOPY Oyaymieit mnpodeccuu; ¢GopMUpOBaHHE KOMMYHHUKATUBHON KOMIIETEHTHOCTH B
o0pa3oBaTenbHOM, OOIECTBEHHO TIOJIE3HOHN, Y4eOHO-HCCIeOBATENbCKOM, TBOPUYECKOW W
JIPYTUX BUAAX ACSITETbHOCTH;

(dhopMUpOBaHUE IIEHHOCTH 3JI0POBOTO M 0OE30MacHOTO 00pa3a >KWU3HU; YCBOCHHE MPABHII
WHAWBUIYAIBHOTO U KOJUIEKTHUBHOTO OE30MMACHOTO MOBEJICHUSA B UPE3BBIUAWHBIX CUTYAIIUsAX,
YIPOKAIOMIMX KU3HH W 3I0POBBIO  JIIOJCH; (QOpMHpOBaHWE TO3HABATENBHOH U
MH(OPMAIMOHHON KYJIBTYPBI, B TOM YHCIIC Pa3BHTHE HABBIKOB CaMOCTOSTEIIBHON paboTHI ¢
y‘-Ie6HI>IMI/I HOCO6I/I$IMI/I, KHHUI'aMH, I[OCTYHHI)IMI/I I/IHCTPYMCHTaMI/I N TCXHHUYCCKHUMU
CpelacTBaMU  HMH(POPMAIIMOHHBIX TEXHOJOTWH; (OPMHUPOBAHHE OCHOB 3KOJOTHYECKOTO
CO3HAHUA Ha OCHOBC HpI/I3HaHI/I$I IICHHOCTU JXHW3HU BO BCECX eé HpOSIBJIeHI/ISIX nu
HEO0OXOIUMOCTH OTBETCTBEHHOT0, OEPEIKHOTO OTHOIICHHUS K OKpPYKaroIIel cpe/ie

HJIaHI/IpyeMbIe pe3yJbTaThbl OCBOCHUA BHYTPUIIPEAMETHOIO MOAYJIH:

IIpeaMeTHbIe pe3yabTaThI 00yYEeHHA:
Obyuarowuiica nayuumcs:
B cdepe no3HaBaTeNbHOM ACITETBHOCTH:

MIPOBOJIUTH CAMOCTOSITETIbHBIN TOMCK XMMHUYECKOH HWHPOPMALMU C HCIOJIb30BaHHEM
Pa3IMYHBIX HCTOYHUKOB (HAYYHO-TOMYJISPHBIX W3/1aHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HMHTepHeTa); MCIOIB30BaTh KOMIIBIOTEPHbIE TEXHOJOTMM i O0OpaboTKH U
neperayl XuMU4ecKoi HHpopMaun



HUCIIOJIB30BAaTh HpI/IO6peTeHHBIe 3HAaHHUA W YMCHUSI B HpaKTquCKOﬁ JACATCIIBHOCTH U
HOBCGIIHCBHOﬁ KU3HU I OOBSIACHCHHS XUMHYECCKHX HBHGHHﬁ, MNPOUCXOAAIIHNX B IIPHUPOAC,
6BITy H Ha IIPOU3BOACTBC,

Oobyuarowuiica noayuum 603MOMHCHOCHb HAYYUMbCA:
B cdepe no3HaBaTenbHON ICATEIEHOCTH

HWIUTIOCTPUPOBATH HA TPUMEPAX CTAHOBJICHUC U 3BOJIFOIUIO XUMHHU KAK HAYKHU HaA PA3JIMYHBIX
HUCTOPUYCCKHUX dTallaxX €€ pa3BUTUA;MUCIIOJIB30BATh METOJAbI HAYYHOI'O ITO3HAHUA IIPH BBITIOJIHC
HHUU TIPOCKTOB I/Iyqe6HO-
I/ICCJ'IG)IOBaTeJ’IBCKI/IXSaJIa‘IHOI/I?)yLIeHI/HOCBOﬁCTB,CHOCO6OBHOHy’—IeHI/I$[I/IpaCHOSHaBaHI/ISI OopraHu
YCCKHUX BCUICCTB,

MetanpeameTHblie pe3yJabTaThl:
nosnasamenbHble:

yMeHue QOpMyJIUpOBaTh XHMHYECKHE 3aKOHOMEPHOCTH, MPOTHO3MPOBATH  CBOICTBa
HEU3yYEHHBIX BELIECTB 110 aHAJIOTUU CO CBOMCTBAMH M3YUYCHHBIX;

MOUCK UCTOYHUKOB XMMHUYECKOM HMH(pOpMaluy, MolxydeHue HeoOXoauMoil mHpopmanuu, ee
aHaJIN3, U3TOTOBJICHUE XMMHUECKOr0 NH(GOPMAIIMOHHOTO IPOAYKTA U €0 MpPe3eHTaIus;
BJIaJIeHHE 0053aTeIbHBIMU CIIPAaBOYHBIMU MaTepHUaTaMu.

pezyianuensl.

yMEHHE ONpeNeNiaTh MOHSTHUSA, CO3/4aBaTb OOOOIIEHUS, YCTaHABIMBATH AHAJIOTUH,
KJaccu(uIUpoBaTh, CaMOCTOATENbHO  BHIOMpAaTh  OCHOBAaHUS W KPUTEPUH A
KJIacCU(UKallMY, yCTaHAaBIMBaTh MPUUYMHHO—CJIE/ICTBEHHBIE CBS3U, CTPOUTH JOTHYECKOE
paccyXAeHHEe, YMO3aKIIFOUEHUE U JIENaTh BHIBOJIBI;

BBIIBIDKEHUE BEPCUU PEILIEHUS IPOOJIEMbl, OCO3HAHUE KOHEUHOT'O pe3yJbTara,

cocTaBjieHHe (MHANBUAYAIbHO WIN B TPYMIIE) IUIaHA PeleHus! IpoOIeMbl;

pa0oTasi MO IMJaHy, CBEpSTh CBOU JIEHCTBHSA C LENbIO M, IPU HEOOXOIUMOCTH, HCIIPABIATH
OLIMOKH CaMOCTOSITENIBHO.

KOMMYHUKAMUBHblIE.

YMEHUE OpraHU30BBIBaTh Y4E€OHOE COTPYAHHYECTBO U COBMECTHYIO JIEATEIBHOCTh C
y4MTEJIeM W CBEPCTHHKaMH; paboTaThb WHAMBUAYAIbHO W B TpyNIe: HaXOAUTh oOliee
peleHre U paspeniatb KOH(QIMKTBI HA OCHOBE COTJIACOBAHMS MO3UIMHA M yuéTa MHTEPECOB;
(dbopMyIIMpoBaTh, ApPryMEHTHPOBATh U OTCTaUBaTh CBOE MHEHHUE.



2. Conepxanne y4eOHOIr0 npeaMeTa 1 BHYTPHUIIPEIMETHOT0 MOYJIsI

Crtpoenue aToma

Crpoenue atoma u nepuoanueckuii 3akon .M. Menneneena

OCHOBHBIE CBEICHUSI O CTPOEHUU aToma. SAApo: MPOTOHBI U HEUTPOHBI. M30TOMNBI. DIEKTPOHBI.
OnexkTpoHHast 000J104Ka. JHepreTudeckuii ypoBeHb. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX
000J109€K aTOMOB JIEMEHTOB 4-TO U 5-T0 MepruoAoB nepuoandeckont cucremsl [[.1. Menneneena
(mepexogHbIx 1eMeHTOB). [loHsTne 00 opOuTansax. s- W p-opOUTaIH. DIEKTPOHHBIE
KOH(UTypallMi aTOMOB XHUMHUYECKHUX 3JeMeHTOB. llepuonnyeckuil 3ak0OH M IMepHOIUYECKas
cucteMa xuMuyeckux saemMeHToB. Otkpeitue .M. MenpaeneeBbiM MEPUOIUYECKOTO 3aKOHA.
[Tepuonnueckass cucrtema xumudeckux odnemeHToB J[.M. MenneneeBa - rpadudeckoe
O0TOOpaKCHHE MEPHOINYECKOro 3aKkoHa. DU3MYECKUI CMBICT MOPSIKOBOIO HOMEpa JJIEMEHTA,
HOMEpa NEepHoJa M HOoMepa rpynnsl. BaneHTHble 37eKTpoHBI. [IpUunHBI M3MEHEHUs CBOWMCTB
3JIEMEHTOB B TEpHOJax W rpynmnax (rinaBHbIX mnoarpymnmnax). Ilomoxenue Boxopoga B
MEPUOJUYECKON CcHCTEME. 3HAYEHUE MEePUOJUYECKOr0 3aKOHAa M MEPUOJMYECKON CHUCTEMBI
xumuueckux snemeHToB .M. MenzaeneeBa st pa3sBUTHS HAYKM U MOHUMAHUS XWMHUYECKOU
KapTUHBI MUDA.

JemoncTpauuu. Paznuunble GopMbl nmepuoauueckoil cucteMbl XuMHUeckux snementoB J[.U.
Menneneena.

XuMHYeCcKHe peakunu

Peaknuum - maymme ¢ M3MEHEHMEM COCTaBa BEIIECTB. Peakuuy COENMHEHMs], pa3yIoKEeHMS,
3aMeIleHus] U OOMEHa B HEOPraHWYeCKO M OpraHuyecko XuMuu. Peakium 5K30- U
sHAOTEepMUYecKue. TermnoBoil A3¢(heKkT XUMHUYeCKOW peakiuu U TEPMOXHUMHUYECKHUE YpaBHEHUS.
Peakuuy ropeHus, Kak 4acTHBIM Cilydail 3K30TepMUYECKMX peakuuil. CKOpOCTb XMMHUYECKOU
peakuuu. CKOpOCTh XMMHUYECKOW peakiuu. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW pPEaKIUH OT
MPUPOJBl PEATUPYIOMIMX BEIIECTB, KOHILEHTpAalMu, TEMIIepaTyphl, IUIOMAAN MOBEPXHOCTHU
CONPUKOCHOBEHMSI M Karanusaropa. Peakuum romo- u rereporeHHsle. [loHsatne o karanmse u
karanu3aTopax. PepMeHThl Kak OHMONOrHMYecKre Karanu3aTopbl. OOpaTUMOCTh XHUMHUYECKUX
peaknmii. HeoOpatumbie u oOpaTumblie xuMuueckwe peaknuu. COCTOSHHE XUMHUYECKOTO
paBHOBecHs] JUII OOpaTUMBIX XHMHUYECKHUX peakiuid. CrnocoObl CMEIIeHUS XHUMHYECKOTO
paBHOBeCcHs] Ha TNpuMepe cuHTe3a aMmMuaka. [loHsTHe 00 OCHOBHBIX HAy4YHBIX HPHUHLHUIAX
MPOU3BOJACTBA Ha TMpPUMEpPE CHUHTE3a aMMHUaKa WIM CEPHOM KHUCIOTHL. JIEKTPOJIUTHI U
HEIJIEKTPOJUTHL. DJIEKTPOJUTHYECKAsT Auccoumanus. KHCIIOTbl, OCHOBAaHHS M COJIM C TOYKH
3pEHUS TEOPUU FIEKTPOIUTUUECKON JUCCOLMAMK. [ UIpOIu3 OpraHMueCKuX U HEOPTraHUYECKUX
coenunennii. HeoOpatumelii tuaponns. OOpaTUMBbIiA THAPOIHU3 cojiel. [ uaponn3 opraHuIecKux
COCIMHEHUM U €ro MpaKTUYECKOe 3HAUYEHHE JUIsl MOJyYEHHUS THUAPOIU3HOIO CHUpPTa M MbLIA.
buonoruueckas poib THIPOIM3a B IJIACTUYECKOM M JHEPreTUYECKOM OOMEHE BEIECTB U
SHepruu B KjieTKe. OKHUCIUTENTh HO — BOCCTAaHOBUTENbHbIE peakiuu. CTEneHb OKUCICHHS.
Onpenenenue CTeNeHW OKHCIEHUs mo ¢opmyne coeauHeHusa. [loHaTue 00 OKHUCIUTENBHO-
BOCCTAHOBUTEIBHBIX peakiusix. OKUCIEHHE U BOCCTAHOBIIEHNE, OKUCIUTENb U BOCCTAHOBUTEb.
ONEeKTpon3.  DNeKTpodn3.  OKHUCIUTENbHO-BOCCTAHOBUTENBHBIA  MPOIECC.  DIJIEKTPOJIN3
pacriaBoB M pacTBOPOB Ha IMpuMepe xjopuaa Harpusa. [lpakThueckoe mnpUMEHEHUE
ANEKTPOIIN3A.

JlemoHCcTpauu. 3aBUCHUMOCTh CKOPOCTHM pEaKUUMKW OT NPHUPOABI BEIIECTB Ha MpUMEpe
B3aUMOJICVICTBUSL PACTBOPOB PA3JIMYHBIX KUCJIOT OJAMHAKOBON KOHLEHTpAlUU C OJMHAKOBBIMHU
rpaHyjaMyd IMHKAa ¥ B3aUMOJICUCTBHSI OJIMHAKOBBIX KYCOYKOB pPa3HbIX METAUIOB (MarHus,
IIMHKa, JKeJe3a) C COJSTHOM KHCIOTOW. Pa3znokeHne mnepokcuaa BOAOpoAa € IOMOIIBIO
karanm3aTopa (okcunma mapranna (IV)) m kartamasel ChIpOro Msca M CBIPOTO KapTOQes.
[Tpumepsl HEOOpAaTUMBIX peakluid, HAYIIUX C 00pa30BaHUEM OCaJKa, Ta3a Uiu BoJbl. [ uaponus
KapOOHATOB IIENOYHBIX METAUIOB W HUTPATOB [HWHKA. [IpocTeiine OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLNU; B3aUMOJEHWCTBHE LHMHKA C COJSHOM KHUCIOTOM W JKeje3a C
pactBopoMm cynbgata meau (I1).



JlaGopaTopHbie onbITHI. 2. Peakuus 3aMemieHust Meau jKeJIe30M B pacTBOPE MEIHOI0 Kyropoca.
3. TlomyueHne BOIOPOJA B3aUMOJECMCTBHMEM KHUCIOTHI ¢ IMHKOM. 4. Ilomydyenue kucimopona
pa3iokeHUEeM MEPOKCUAA BOJAOpOJa ¢ NMOMOIIbI0 okcuzaa MapraHua (IV) m xaramassl cbporo
kaprodens. 5. Peaknuu, uaymnime ¢ oOpa3oBaHUeM Ocajika, Ta3a v BoAbl. 6. Paznuunbie cirydan
TUAPOJIA3A COJIEH.

BemecrBa 1 Ux cBoiicTBa

Meramipl. B3aumoneicTBue METaUIOB € HEMETaUlaMH  (XJOpOM, CEpOdl M KHCIOPOAOM).
B3aumoneicTBie MIENOYHBIX U LIEIOYHO3EMEIBHBIX METAUIOB C BOAOH. DJIEKTPOXUMHUYECKUM
PN HaNpsDKEHUHM MeETaUIoB. B3ammonelcTBHE METauIOB C PAacTBOPAMHM KHCIOT M COJICH.
AmomuHotepmusi. B3aumopeiictBue Hatpus ¢ staHoiaoM. Kopposus meramnos. Ilonsatue o
XUMHUYECKON M 3JIEKTPOXUMUYECKON Koppo3uu MeTayioB. CrnocoObl 3aluThl METAIJIOB OT
koppo3uu. Hemeramnbl. CpaBHUTENbHAS XapaKTEPUCTHUKA TaJOTCHOB KaK Haubosee TUITUIHBIX
npejacraBuTenied HemMeTauioB. OKHUCIUTENbHBIE CBOMCTBA HEMETANIOB (B3aUMOJIEHCTBUE C
MeTaJlJIaMi U BOAOpoJoM). BoccraHOBHUTENBHBIE CBOWCTBA HEMETAJIOB (B3aUMOACHUCTBHE C
0osee AIEKTPOOTPHUIATEIbHBIMA HEMETaLIaMH M CJIOXHBIMU BELIECTBAMH-OKUCIUTEISIMU).
Kucnotsl oprannueckue u Heopranuueckue. Knaccupukanus xucinor. XMMHUYECKHE CBOWCTBA
KHCJIOT: B3aWMOJIEWCTBHE C METAJUIAMM, OKCHJAMU METaJNIOB, THJIPOKCHJIAMU METaJlIOB,
coimsiMM, cnupTamu  (peakuust  stepuduranuu). OcoOble  cBOiicTBa  a30THOM M
KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI. OcHoBaHus, WX Ki1acCUpUKAMA. XUMHUECKUE
CBOMCTBA OCHOBAHMil: B3aMMOJCHCTBHE C KHUCIOTaMH, KHUCJIOTHBIMM OKCHJIAMU M COJISIMM.
Pasnoxxenne HepactBopuMbIX ocHOBaHui. Comu. Knaccuduxamus coneit: cpenHue, KUCIbIe U
OCHOBHBbIE. XHMHUYECKHE CBOMCTBA COJIEH: B3aUMOJEHCTBHE C KHUCJIOTaMH, LIEIOYaMH,
MeTaimaMu U coisimu. [lpencraBurenu coneld M ux 3HaueHue. XJIOpUJ HaTpus, KapOoHAT
Kanpius, docdar kamplus (CpeIHUE COJIM); TUAPOKAPOOHATHI HATPUS U aMMOHHS (KHUCIIbIE
conn); ruapokcokapoonar menu (I1) - mamaxut (ocHOBHas coiyib). KauecTBEHHBIE peakIuu Ha
XJIOpUI-, Cyiabdar-, U KapOOHAT-aHHOHBI, KATUOH aMMOHHMs, KaTHoHbI >keneza (II) u (IID).
I'enernyeckas CBA3b MEXIy KJacCaMd HEOPraHWYECKUX U OpPraHMYeCKHX COEIUHEHHI.
IloHsiTHE O TEHETHMYECKOM CBSI3M M TIEHETHMYECKUX psaax. ['eHeTmdeckuil psa MeTauia M
HeMmeTai1a. OCOOEHHOCTH FeHETUYECKOTO PsAJla B OPTaHUYECKON XUMUH.

Hemonctpauuu. Komnekuus o6pasnoB MetamioB. ['opeHue MarHus U alfOMUHUS B KUCIIOpPOJE.
B3anmoneiicTBre MeI0YHO3EMENBHBIX METAUIOB C BOJIOM. B3anMoieiicTBHEe ILIMHKA C YKCYCHOM
KUCJIOTOW. B3auMopeicTBue Menu C KOHLIEHTPUPOBAHHOM Aa30THOM KHUCIOTOM. Pesynbprarsl
KOpPpO3UU METaNIOB B 3aBHUCHUMOCTH OT YCIIOBUH ee mpoTekaHus.  Kosekuus mpupoIHBIX
OpPraHMYECKUX KHUCIOT. B3anMonelicTBHEe KOHLEHTPUPOBAHHON CEPHOIl KUCIIOTBI C Caxapowm,
LEeJUTI0N030i U Meabto. OO0pasibl MPUPOIHBIX MUHEPATIOB, COJEPKAlIUNX XJOPHUA HaTpus,
KkapOoHat KanbLus, Gocdar kanbius U ruapokcokapoonar menu (II).

JlabopaTopubie onbITel. 7. O3HaKOMIIEHHE C KOJUICKIUSAMH: a) METALIOB; 0) HEMETAILIOB. §.
B3aumopneicTBue COJSHOM KHCIOTBI M PACTBOpPA YKCYCHOM KHCJIOTBI C METAUIAMM,  C
OCHOBaHMSIMH, ¢ cojsiMu. 9. [lomydyeHue W CBOWCTBA HEPACTBOPUMBIX OCHOBaHWU.  10.
KaueCTBEHHBIC PEAKIIMH Ha XJIOPUIBI U CYIb(aTHI.

[IpakTtuueckass pabota Ne2. «PemieHne SKCHIEPUMEHTAIBHBIX 3a7ad Ha WICHTU(PUKAIIUIO
OpPraHUYECKUX U HEOPTaHUUECKUX COCTUHEHUM»

Conep:xaHue BHYTPUNIPEIMETHOT0 MOAYJIsl
«CTpoeHue BelecTBa

HNonnass xumudeckas cBs3b. Karwmonel u anwonbl. Krnaccudukamuss wmoHoB. MoHHBIE
KpUcCTaJuIMueckue pemerkyu. CBONWCTBA BEIIECTB C 3TUM THUIIOM KPUCTAJUIMUECKUX PEIIETOK.
KoBanentHass xumuyeckass CBA3b. OJIEKTPOOTPULIATENBHOCTh. llonsipHass W HemonsipHas
KoBaJieHTHbIE CBs3M. Jlumonb. [lomsipHOCTH CBSI3M M TOJSPHOCTH MOJIEKYJbl. OOMEHHBIA H
JIOHOPHO-AaKIENTOPHBI MEXaHW3Mbl 00pa30BaHMsS KOBAJICHTHOW CBsI3H. MOJIGKYJSIpHBIE |
aTOMHbIE KpUCTaJUIMUecKue pemeTku. CBoMCTBa BEUIECTB C 3TUMM TUIIAMHU KPUCTAJUTMUECKUX
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pemetok. Metamndeckas cBi3b. OCOOGHHOCTH CTPOEHHsI aTOMOB METaJUIOB. MeTaanueckas
XMUMHYECKas CBsI3b W MeTallIMdecKas KpucTajuimueckas pemierka. CBOMCTBAa BEIIECTB € 3THUM
TUIIOM CBs3U. BomoponHas xumudeckass CBsA3b. MeXMOJEKYJIApHas UM BHYTPUMOJIEKYJIIpHAs
BOJIOPOJIHAS CBSI3b. 3HAUEHHE BOJOPOJHOM CBA3M Ul OPraHU3AlUU CTPYKTYp OHMOMOIMMEPOB.
Peakiun, waymume Oe3 U3MEHEHHS COCTaBa BEHIECTB. AJUIOTPONHUS M aNIOTPOIHBIE
BUJOU3MEHEeHH. [IpudnHbI aioTponuyu Ha HpuMepe MoIupUKalUKi KUCIOpojaa, yriepoia u
dochopa. O30H, ero Oumonormueckas poib. [a3000pa3HOE COCTOSIHME BellecTBa. 1pu
arperaTtHeIX COCTOSIHUS BOJAbl. OCOOEHHOCTH CTpOeHHsI ra3oB. MoIpHBIH 00beM ra3000pa3HbIX
BeriecTB. [Ipumeps! ra3000pa3HbIX MPUPOIHBIX CMECel: BO3/AyX, IPUPOAHBINA Tra3. 3arps3HeHne
atMocepsl (KUCIOTHBIE AO0XAM, MapHUKOBBIN 3ddexT) n 6opndba ¢ HuM. [IpencraButenu
ra3000pa3HbIX BELIECTB: BOJOPO/I, KUCIOPOI, YITIEKUCIBIN ra3, aMMuak, 3TuieH. Mx nomydenue,
coOupaHue U pacro3HaBaHue. TBepaoe COCTOSIHME BellecTBa. AMOp(HbBIE TBEp/ble BEIIECTBA B
IIPUPOJIE W B JKU3HU YEJIOBEKA, MX 3HAUEHUE U INpuMeHeHue. Kpucramimyeckoe CTpoeHHE
BemecTBa. Jlucnepcusie cuctemsbl. [lonstne o nmucnepcHbIX cucrtemax. [[ucmepcHas dasza u
aucriepcuonHas cpena. Kiaccudukanus AUCTIEPCHBIX CUCTEM B 3aBUCHUMOCTH OT arperaTHOTo
COCTOSIHMSI JTMCHEPCHOM cpeabl M JUCIEepCHOHHON (a3bl. ['pyOonucnepcHble CHCTEMBI:
AMYJIbCUH, CYCIIEH3UH, a3PO30JIH.

TonkonucnepcHeie cuctembl: renu u 3o0iu. CocrtaB BemectBa W cMmeceld. BemectBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHHUs. 3aKOH IMOCTOSIHCTBA cocTaBa BeulecTs. [lonsaTe
«J10JI1» U €€ Pa3HOBUIHOCTH: MaccoBas (J10Ji1 3JIEMEHTOB B COEIUHEHHH, J10JII KOMIIOHEHTa B
CMECH - JI0JIs IPUMECEH, J10JIsl paCTBOPEHHOTO BEIIECTBA B pacTBOpe) U oObeMHast. J{omns BeIxoaa
MPOJYKTa PEaKuu OT TEOPETUUECKHU BOZMOKHOTO.

JlemoHcTpauuu.  Mopaens  KpUCTANIMYECKOW — pemIeTKH — XJopuja  HaTpusa.  Mogenu
KPUCTAJUTMUECKUX PELIETOK «CyXOTro JibJay (WIM HoAa), anMasa, rpadura . Moaenb MOIEeKyJIbl
JHK. OO0pasupl paziuyHbIX AUCHEPCHBIX CHUCTEM: 3MYJIBLCHH, CYCHEH3MMH, a’spo3oiiel, reiaei u
30JIEH.

JlaGopaTopHbie onbITH. 1. O3HaKOMIIEHHE C AUCTIEPCHBIMU CHCTEMaMH.

[Ipaktuueckas padota Nel. « [Tonyuenue, cobupanue u pacro3HaBaHUE Ta30BY.



3. TemaTuyeckoe NJIAHUPOBAHUE

Ne
n/ Haszsanue pasaena Kos-Bo yacos
n
1. | Ctpoenue atoma 4
2. CtpoeHue BelecTa 15
3. | Xumuueckue peakuuu 7
4. BemecTBa 1 ux cBoiicTBa 8
Hroro: 34 yaca, u3 Hux 14 yacoB — MoyJ1b
Ne
w/n Ha3Banmue pa3aesia/TeMbl YPOKOB
Crtpoenue aToma
1 | Uuactpykrax o Th. Tlopropenue kypca 10 kiacca
2 | BXxogHO# MOHUTOPHHT
3 OCOOEHHOCTH CTPOEHUE DJIEKTPOHHBIX OOOJIOYEK AaTOMOB DJJIEMEHTOB 4-r0 U 5-TO
MIEPHOJIOB
4 [lepnonnueckuit 3akoH u llepuogmyeckas cucremMa XuMu4eckux sieMmeHtoB JI.U.
MenneneeBa
CTpoeHue BelecTBa
5 | Moayas 1 MonHast xumudecKkasi CBSI3b.
6 | Moayan 2 KoBajieHTHass XUMHYECKasl CBSI3b.
7 | Moayas 3 Metanueckass XAMUYECKast CBSI3b.
8 | Moayab 4 BoopoaHasi XuMu4eckas CBsi3b
9 | MoayJasb 5 Obmas xapakTepruCTHKa MOJTMMEPOB
10 | Moayas 6 Ilonumepsl: BOJOKHA, IUIACTMACChI, KAYUYKH
11 | Moayas 7 ['a3000pa3Hoe COCTOSIHME BENIECTBA
12 | Moayasb 8 IIpaktuueckas padota Ne 1 «Ilonyuenue, cobupaHue U pacio3HaBaHHUE ra30By
13 | Moayas 9 XXunakoe cocTosiHUE BellleCTBa
14 | KoutpoabHasi padora 3a 1 nogyroaue
15 | Moayas 10 TBepaoe cocTosIHUE BEIIeCTBA
16 | Moayas 11 JlucnepcHble CUCTEMBI.
17 | Moayas 12 CocraB BelllecTBa U CMECei.
18 | Moayas 13 BeniecTBa MOJIEKYISIPHOTO U HE MOJICKYJISIPHOTO CTPOEHUS.
19 | Moayab 14 3akoH NOCTOSIHCTBA COCTaBa BEILIECTBA
XHUMH4YeCKHe peaKkiuu
20 Peaxmuu, naymue 6e3 M3MEHEHHUs] COCTaBa BEIIecTBA. Peakiuu, uaymue ¢ N3MEHEHHEM
COCTaBa BEIECTBA
21 | CKOpoCTh XUMUYECKOU PEAKIIUH.
22 | OOpaTUMOCTh XUMHUYCCKUX PEAKIIHMA
23 | Ponb BOJIbI B XUMHUYECKHX PEAKIUSIX
24 | I'maposin3 HEOPraHMYECKUX COETUHEHUM
25 | I'unponn3 opraHu4ecKux COeTMHEHUM
26 | OKHCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIMU. DIJICKTPOJIN3
BemecTBa u UX CBOMCTBA
27 | Metamibl
28 | Koppo3sust MeTasioB, ee BUJibl. CiocoOBbl 3a1IUThl METAJJIOB OT KOPPO3HUHU
29 | Ilpome:xxyTOYHASI ATTECTAUS
30 | Hemerasmisl
31 | KucnoTsl HEOpraHUYeCKHe U OPraHuyeCcKHe
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32

OcHoBaHusA OpPraHu4YCCKHUC U HCOPraHNn4CCKUe

33

Counnu.

34

[TpakTudeckas pabota Ne 2 «PemieHne 3KCIEpUMEHTAIBHBIX 337a4 Ha MICHTU(UKAITUIO
OpPraHMYECKUX M HEOPraHMYECKUX COCTUHEHMID

Hroro: 34 yaca, u3 uux 14 4yacoB — MoayJIb
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