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|. Ilnanupyemble pe3y/bTaThI:
Jluunocmuvimu pe3yiomamamu N3y4eHUs IpeaMeTa « XuMus» B 8 Kiacce SBISI0TCA CIEAYIOINE YMEHUS:

® 0CO3HaBaTh CAMHCTBO U LCJIIOCTHOCTh OKPYKAKOIICTO MHUPA, BO3MOKHOCTHU €0 NO3HABACMOCTH U 0OBSICHUMOCTH Ha OCHOBE JIOCTHIKCHUH HAayKH,

® [IOCTCIICHHO BBICTPAaNBATh COOCTBEHHOE HCJIOCTHOC MUPOBO33PCHUE: OCO3HABATH HOTpe6HOCTB N TOTOBHOCTH K caMoo6pa30BaHmo, B TOM 4YHUCJIC U B
paMKax CaMOCTOSITEIILHOMI JACATCIIbHOCTH BHE IIIKOJIBI,

® OLICHUBATh KU3HEHHbIE CUTYAI[MH C TOUYKH 3peHHs 6e301acHoro o0pasa xHU3HU U COXPaHEHUs 310POBbS;
® OLICHUBATh 3KOJIOTMYECKUN PUCK B3aMMOOTHOIIECHHM Y€JI0BEKA U IPUPOBI.

¢ hOopMUpPOBATh  DKOJOTMYECKOE MBIIIJICHHE: yYMEHHE OIIEHWBAaTh CBOIO JIEATEIBHOCTh M TOCTYNKH JAPYIHX JIIOJCH C TOYKH 3pPEHHS COXPAaHCHHS
OKpYXKaIOIIeH CpeJibl - FapaHTa XKU3HU U OJIaronoiyqus Jiroaei Ha 3emiie.

MeranpeaMeTHBIMH pe3yJibTaTaMU U3yYeHHUs Kypca «XUMUs» sIBIsSETCS (GOPMUPOBAHKME YHUBEPCATbHBIX YueOHbIX nericTBuil (Y'Y []).

Pecynamusnvie YV/I.

® CaMOCTOSITEIbHO OOHAPYKUBATh U (POPMYIUPOBATH YU€OHYIO TPOOJIEMY, ONIPEACIIATH 11eJIb YUeOHOH A TEIbHOCTH;

® BbIZIBUI'aTb BCPCHUH PCUICHUA HpO6JICMBI, 0CO3HAaBaTh KOHCYHBIM pe3yibTar, BI)I6I/IpaTI> N3 NPCHJIOKCHHBIX W HCKAaTb CAMOCTOATCIIBHO  CpPCACTBaA
JOCTHIXKCHUA LICIIN,

® COCTaBJIATH (I/IHI[I/IBI/II[yaJ'IBHO nin B rpynne) IJIaH pCIICHUA HpO6J’IeMH;

L4 pa60Ta;I 110 IJIaHY, CBEPATH CBOU JEUCTBUS C LIEIBIO ", IIpu HCO6XOI[I/IMOCTI/I, HCIIPABJIATH OIIINOKHU CaMOCTOATCIIBHO,
® B IUAJIOIC C YUUTCIICM COBCPIHICHCTBOBATH CaAMOCTOATCIIbHO BLIpa6OTaHHBIC KpUTCPHUHU OLICHKU.

Tloznasamenvruvie YYJ/I:

® AaHAJTM3MPOBAaTh, CPABHUBATH, KJIACCH(PUIIMPOBATH U 0000IIATH (GAKTHI U SBJICHUS. BBISABIATH MPHUUUHBI M CIEICTBHS IPOCTHIX SIBICHHUN.

® OCYILIECTBJISATh CPAaBHEHHE, KITACCU(PHUKAINIO, CAMOCTOSATEIBHO BHIOMpAst OCHOBAaHMS U KPUTEPUU JJIsl YKAa3aHHBIX JIOTHUECKUX ONepanuid;

® CTPOMTBH JIOTHYECKOE pacCyXIeHHe, BKIIOYaIolIee yCTaHOBICHHE NPUYMHHO-CIIE/ICTBEHHBIX CBS3EH.

® C03/1aBaTh CXEMATUYECKUE MOJIENU C BbIJIETICHUEM CYILIECTBEHHBIX XapaKTEePUCTUK OOBEKTA.

® COCTaBJIATh TE€3HUCHI, PA3JINYHBIC BU/IbI IUIAHOB (POCTHIX, CJIOKHBIX U T.I1.).

e 1peoOpa30BbIBaTh HH(GOPMALIMIO U3 OJHOTO BU/A B IPYTroi (TabIUILy B TEKCT U IIp.).

® yMETh OIPEENATh BO3MOXKHbIE HCTOYHUKHM HEOOXOMMBIX CBEJICHUH, TPOU3BOAUTH OMCK MH(POPMAIIUH, AaHATU3UPOBAThH U OLICHUBATh €€ JOCTOBEPHOCTb.

Kommynuxamuenvie YVJI:

CaMOCTOSATEIbHO OPraHU30BBIBATh y4eOHOE B3aMMOJICHCTBHE B TPYyIIe (OMpeAeasTh OOIIUE IeH, paclpeaessTh POJIH, JOTOBAPHBATHCS APYT C JAPYIOM U
T.J.).

IIpeameTHBIMU pe3yabTaTaMU U3y4EHUs NIPEAMETA SBISAIOTCS CIEAYIOLUE YMEHUS:
® OCO3HAHME POJIH BEILECTB!
- OIIPEACIIATH POJIb PA3JIMYHBIX BEILIECTB B IIPUPOJIE U TEXHUKE;
- 00BSACHATDH POJIb BEIIECTB B UX KPYTOBOPOTE.
® PaCCMOTPEHHE XMMHYECKHX IIPOLECCOB:



- IPUBOJUTH IMPUMEPbI XUMHUUYCCKHUX ITPOUECCOB B IIPUPOJC;
- HaXOJUTb 4Y€PThl, CBUACTCIbLCTBYIOIINUC 00 061L[I/IX MPpU3HAKaX XUMHUYCCKUX NPOUCCCOB U UX paA3JINIUAX.
® IICIIOJIb30BaHHNE XMMHUYCCKUX 3HAHUU B 6BITyZ
— 00BSICHSATEL 3HAUYECHHUE BCIICCTB B ) KU3HHU U XO3SMCTBE YeJIOBEKA.
® OOBSACHATH MHP C TOYKHU 3PCHUA XUMHUH:
— HCPCUUCIIATh OTIIMYUTCIIbHBIC CBOMCTBA XUMHUYECKHX BCIICCTB,
— pas3jin4aTb OCHOBHBIC XUMHWYCCKUC ITPOLICCCHI;
- OIIPCACIIATbL OCHOBHBIC KJIACChl HCOPIraHNMYCCKUX BCUICCTB,
- IOHUMAaTb CMbICJI XUMHUYCCKHUX TCPMHUHOB.
¢ OBJIAACHHUC OCHOBaAMH MCTOAOB IMO3HAHU, XapaKTCPHBIX IJId CCTCCTBCHHBIX HAYK!:
- XapaKTCpU30BaATb METOAbI XHUMHYCSCKOHU HAayKH (Ha6J'H-OI[eHI/Ie, CPaBHCHUC, SKCIICPUMCHT, I/ISMepeHI/Ie) M UX POJIb B IIO3HAHUU ITPUPOJbI;
- IPOBOAUTH XUMHWYCCKHUEC OIBIThI U SKCIICPUMCHTBI U OOBSACHATH UX PE3YyIbTaThI.
¢ YMCHUC OICHHUBATDH ITOBCACHUC YCIIOBCKA C TOYKH 3PCHUA XAMUYECKON 0€30ITaCHOCTH 10 OTHOIICHMIO K YCJIOBCKY U IIPUPOIC:
- UCIIOJIb30BAaThb 3HAHUA XUMUU IIPHU CO6J'IIOI[€HI/II/I IIpaBUJI UCIIOJIb30BaAHUA OBITOBBIX XUMHUYECKHUX IpceriapaToB;
— pas3jinvaTb OITaCHbIC U 0Oe301acHbIC BE€IICCTBA.

IIpenmerHble pe3yJibTAThI:

BbINyCKHUK HAYYMTCS:

¢ OIINChIBATH CBOﬁCTBa TBépIII)IX, KUAKHUX, ra3006pa3HI>1x BCIICCTB, BBIACIIAA UX CyHIGCTBeHHI)IG HpI/I3HaKI/I;

* XapaKTEepU30BaTh BELIECTBA IO COCTaBY, CTPOEHUIO U CBOMCTBAM, YCTAaHABJIMBATH NPUYMHHO-CIEACTBEHHBIE CBSI3U MEXAY JAaHHBIMU XapaKTEPUCTUKAMHU
BCIIIECTBA;

* PACKpBIBATh CMBICI OCHOBHBIX XHMHYECKUX IOHITUH «aTOM», «MOJIEKYJIa», «XUMHUYECKHUU DIIEMEHT», «IIPOCTOE BEILIECTBO», «CIOKHOE BEIIECTBOY,
«BAJIEHTHOCTBY, UCTIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUHU;

* 1300pakaTh COCTAB MPOCTEHIIINX BEIMIECTB C TOMOIIBIO XUMUYECKUX (DOPMYIT U CYIITHOCTh XUMUYECKHUX PEAKIIMIA ¢ TOMOIIbI0 XUMUYECKUX YPaBHEHUH;

® BBIYUCIISATH OTHOCI/ITGJ’II)HyIO MOJ'IGKy.]'I?[pHYIO u MOJ'ISIpHYIO MAacCChl BCIICCTB, a TAKXKE MaCCOByIO JOJIFO XUMHUYCCKOI'0 3JIEMCHTA B COCANHCHUAX IJIsI OICHKU
UX MPAKTUYECKOW 3HAYUMOCTH;

d CpaBHI/IBaTI) 10 COCTaBy OKCHJbl, OCHOBaHH, KHUCJIOThI, COJIH,

* KJI1accu(UIUPOBATH OKCUABI M1 OCHOBAHHUS 110 CBOMCTBAM, KUCIOTHI M COJIA TIO COCTABY;

* TI0JTb30BATHCS JIAOOPATOPHBIM OOOPYIOBAHHEM M XUMHYECKOU MOCYI0H;

* POBOJIUTH HECIIOKHBIE XMMHUYECKUE OTBITHI U HAONIOJCHUS 32 U3MEHEHUSMHU CBOICTB BEIIECTB B MPOIECCE MX IMPEBpAIICHHI; COOMIOAATh MpaBUIia
TEXHHUKHU 0€30MaCHOCTHU MPH MPOBEIEHUU HAOII0IEHUI U OTIBITOB;

* pa3nU4aTh JKCHEPUMEHTAILHO KHCIOTHI W MIENOYH, TMONB3YSICh WHAMKATOPAMH, OCO3HAaBaThb HEOOXOAMMOCTH COOMIOJCHHS Mep O€30MacHOCTH NpU
oOpaInieH!u ¢ KUCIOTaMH U IIEI0YaMHU.

* pacKpbIBaTh CMBICI nepruoandeckoro 3akona /Jl. 1. Menzneneesa;

* ONUCBIBATH U XapaKTEPU30BaTh TAOIMYHYIO POpPMY MEPUOINUECKON CUCTEMbI XUMUYECKUX JIEMEHTOB;




* XapaKTEpU30BaTh COCTAB aTOMHBIX SIEP U PACIPEICIICHUE YUCIIA DJICKTPOHOB IO 3JIEKTPOHHBIM CJIOSM aTOMOB XMMHUYECKHX JJIEMEHTOB MaJlbIX I1EPHOI0B
MEPUOJNYECKON CUCTEMBI, a TAKXKE KalIMsl U KaJIbLUs;

* pa3au4aTh BUJbl XUMUYECKOH CBSI3U: HOHHYIO, KOBAJICHTHYIO OJSPHYIO, KOBAJICHTHYIO HEMOISAPHYIO U METAJUIMYECKYIO;

* 1300pakaTh IEKTPOHHO-UOHHBIE (DOPMYIIBI BEIIECTB, 0OPA30BAHHBIX XUMHUYECKUMH CBSI35IMH Pa3HOTO BUJIA;

* BBISIBIIATH 3aBUCHMOCTb CBOMCTB BEIIECTB OT CTPOCHHUS UX KPUCTAJUINYECKUX PEIIETOK: HOHHBIX, AaTOMHBIX, MOJIEKYJIIPHBIX, METAJUINYECKUX;

* XapaKTepU30BaTh XMMUYECKHUE 3JIEMEHTHI M UX COSJAMHEHUS HA OCHOBE IOJIOKEHHS SJIEMEHTOB B IEPUOUYECKON CUCTEME U OCOOCHHOCTEW CTPOCHHS MX
aTOMOB;

* XapaKkTepu3oBaTb HAYYHOE M MHPOBO33PECHUECKOE 3HAYECHHE IIEPUOAMYECKOrO 3aKOHA U IEPUOJUYECKOM CHUCTEMBl XUMHUYECKHMX JJIEMEHTOB
. 1. MenneneeBa; * 00bACHATh CyTh XMMUYECKHUX MPOLIECCOB U UX MPUHLUINAIBHOE OTIMYUE OT (PU3UUYECKHUX;

* Ha3bIBATh [IPU3HAKU U YCJIOBUS IPOTEKAHNUS XUMHUECKUX PEAKLINMN;

* yCTAHaBJIMBATh NIPUHAJICKHOCTh XUMUUECKON peakuu K onpeAeaéHHOMY TUIY 110 OJJHOMY M3 KJIAaCCU()MKALMOHHBIX MTPU3HAKOB: 1) IO YUCIy U COCTaBY
MCXO/IHBIX BEIIECTB U MPOAYKTOB PEAKINH (PEaKIIUU COSTNHEHHS, PA3JIOKEHHS, 3aMEIIEHUS 1 0OMEHa); 2) 10 BBIACICHHIO HITH TTOTJIOMICHUIO TETUIOTHI (peaKuu
9K30TEPMHUUECKUE U SHAOTEPMHUUECKUE); 3) 10 U3MEHEHMIO CTETIEHEH OKHMCICHUS XUMHUECKUX 3JIEMEHTOB (peakiMi OKHCIUTEIbHO-BOCCTAHOBUTEINBHBIE); 4) 1O
00paTHUMOCTH TIporiecca (peakiuu 00paTUMbIe M HEOOpATUMBIC);

* COCTaBJISITh YPAaBHEHMS JIEKTPOJIMTUYECKOM JUCCOLMALMK KUCIOT, LIEeJIouei, CoJieil; MoJIHble U COKpallEHHbIE MOHHbIE YpaBHEHHs peakiuili oOMeHa;
YPaBHEHHUSI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUA;

* IPOTHO3UPOBATh MPOJYKThl XMUMHMYECKMX peakuud 1o ¢opMysiaM/Ha3BaHUSM MCXOJHBIX BEIIECTB; OIpPENENATh HCXOJHbIE BEIeCTBa 110
(dbopmyaM/Ha3BaHUSAM TPOTYKTOB PEAKIINH;

* COCTaBJISITh YPaBHEHUS PEAKLUN, COOTBETCTBYIOIIMX MOCIIEA0BATENLHOCTH («IEMOYKE») MPEBPALIeHUI HEOPraHMYECKUX BEILECTB pa3IMYHbIX KJIACCOB;

* BBISIBJISITH B IIPOLIECCE AKCIIEPUMEHTA NIPU3HAKH, CBUAETEIBCTBYIOIINE O IPOTEKAaHUHM XUMHUUECKON peaKly;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEH PaCTBOPEHHOIO BEILIECTBA;

* OIIPEACIIATh XapaKkTep Cpebl BOJAHBIX PACTBOPOB KHUCIIOT U IIEJI0YEH 110 U3MEHEHHUIO OKPACKU MHIUKATOPOB;

* IPOBOJUTH KAYECTBEHHBIE PEAKLIUH, TIOATBEPKAAIOIINE HAIMUUE B BOJHBIX PACTBOPAX BEIIECTB OTAEIbHBIX HOHOB

* OIPENENATh PUHAAIEKHOCTh HEOPTaHUYECKUX BEILIECTB K OJHOMY U3 U3YUEHHBIX KJIACCOB/TPYIIIT: METAJJIbl U HEMETAILJIbl, OKCUbl, OCHOBAHUS, KUCIIOTHI,
COJIN;

* COCTaBJIATH (POPMYIIBI BELIECTB 110 MX HA3BaHUSIM;

* OIIPENENSTh BAJICHTHOCTD U CTENIEHb OKUCIIEHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (OPMYJIbI HEOPraHMUYECKHUX COEIMHEHUH IO BaJEHTHOCTSIM U CTENEHSM OKMCIEHHUS 3JIEMEHTOB, a TaKKe 3apsiiaM MOHOB, YKa3aHHBIM B
TabJIUIe PACTBOPUMOCTH KHCIIOT, OCHOBAHUH U COJIEH;

* O0BSICHATh 3aKOHOMEPHOCTH M3MEHEHHUs (PU3MUECKUX M XMMHUYECKHUX CBOMCTB MPOCTHIX BEHIECTB (META/NIOB M HEMETAJJIOB) U HUX BBICIIMX OKCHJIOB,
00pa30BaHHBIX TEMEHTAMHU BTOPOTO M TPETHET0 MEPHOIOB;

* Ha3bIBaTh OOLIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE JIsl TPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIINE XUMUYECKHE CBOMCTBA, XapaKTepHbIE IS KaKJ0T0 U3 KI1aCCOB HEOPTaHUYECKUX BELIECTB: KUCIOT, OCHOBAaHUM, COJEH;

* IPUBOJIUTH NIPUMEPHI PEAKIUH, MOATBEPKAAIOIMINX XUMUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB: OKCUI0B, KUCIOT, OCHOBaHHM U coJiei;

* OIPEJIEISTH BEIIECTBO-OKUCIUTEIND U BEIIECTBO-BOCCTAHOBUTEID B OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUX;

* COCTaBJIATh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN OaNaHC (U1 M3YYEHHBIX peakluil) Mo NpeI0KEHHBIM CXeMaM PeaKIHii;

* IPOBOJIUTH J1JAOOPATOPHBIE OMBITHI, ITOATBEPKIAIOIINE XUMHUUECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEILIECTB;



BbINyCKHUK MOJYYUT BO3MOKHOCTh HAVUHUTHCSH:

* IPaMOTHO O0OpalaThcs ¢ BEIECTBAMU B IIOBCEIHEBHOW KHU3HH;

* 0CO3HaBaTh HEOOXOAMMOCTH COOJIIOICHHUS TPABHIT HKOJIOTUYECKU OE30M1acCHOTO MOBEACHUS B OKPY KaIOIeH MPUPOTHOM cpelie;

* IOHUMATh CMBICT U HEOOXOAUMOCTh COOJIIOICHHS MTPENNCAHNH, TPeIaraéMbIX B HHCTPYKIUAX 10 UCTIIOIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOI XUMHH U
Ap.;

* HCIIOJIB30BAaTh TMPHOOPETEHHBIE KIIIOUEBbIE KOMIETEHTHOCTH NPU BBIIOJIHEHUH HCCIEAOBATEIBCKUX IPOEKTOB MO HM3YYCHHUIO CBOWCTB, CIIOCOOOB
MOJIy4EHUS U paclio3HaBaHUs BEIECTB;

* pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, HCIIOJIb3YSl CPEJCTBA YCTHOMW M NMHUChMEHHOH KOMMYHHKAIlMM TpU padoTe ¢ TeKcTaMH ydyeOHUKa WU
JIOTIOJIHUTEIBHON JIUTEPaTypOl, CIPABOYHBIMU TaOJIUIAMH, MPOSBISTH TOTOBHOCTh K YBaXCHHIO WHOM TOYKM 3peHHUs NMpU OOCYKIECHUH pPE3yIbTaTOB
BBITIOJIHEHHON pabOTHI;

* OObEKTHBHO OIIEHUBaTh HHGOPMAILMI0O O BEIIECTBAX M XHMMHYECKUX IIpOIEeccaxX, KPUTHUYECKH OTHOCHTHCS K IICEBJOHAYYHOH WH(MOpMaLUH,
He00POCOBECTHOM peKJiaMe, KacaroIIecsl UCIIOJIb30BAHUS PA3IUYHBIX BEIIECTB.

* 0CO3HABaTh 3HAYEHHUE TEOPETHUECKUX 3HAHUMN JJIsl IPAKTHUUECKOM eATeIbHOCTH YeJI0BEKa;

* OTHCHIBATh N3YUYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOTO aHAIIN3a;

* IPUMEHATh 3HAHHUS O 3aKOHOMEPHOCTSAX MEPUOJUYECKON CUCTEMbl XUMHUYECKUX DSJIEMEHTOB JJsl OOBSICHEHHUS W TPEIBUACHHS CBONCTB KOHKPETHBIX
BELIECTB;

* pa3BuBaTh UHGOPMAIMOHHYIO KOMIIETEHTHOCTD IMOCPEICTBOM YIIIyOJIeHUs 3HAHUI 00 UCTOPUU CTAHOBJICHUS XUMUYECKOW HAyKH, €€ OCHOBHBIX MOHSATHUH,
MEPUONYECKOI0 3aKOHA KaK OJHOI0 U3 BAXKHEHIIINX 3aKOHOB IIPUPO/IbI, a TAKKE O COBPEMEHHBIX JOCTH)KEHUAX HAYKU U TEXHUKH.

* COCTABJIATH MOJICKYJISIPHBIE U MOJIHBIE HOHHBIE YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJIUTH IPUMEPHI PEAKIUH, TOATBEPKAAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3U MEX/1y OCHOBHBIMU KJIaCCAMH HEOPraHUYECKHUX BEIIECTB;

* IPOrHO3UPOBATH PE3yIbTAThI BO3JEHCTBUS pa3IMUHBIX (PAKTOPOB HAa H3MEHEHHE CKOPOCTU XUMHUUECKON PEeaKInu;

* IPOTHO3UPOBATH PE3YIbTAThl BO3AEHCTBUSI pa3IMUHbIX ()AKTOPOB HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHSI.

* IPOTHO3UPOBATh XMMUYECKUE CBOKWCTBA BELIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* IPOTHO3UPOBATh CIIOCOOHOCTH BEIECTBA MPOSBIATH OKHUCIUTENIbHbIE WJIM BOCCTAHOBMUTEIbHBIE CBOMCTBA C YU4ETOM CTENEHEW OKMCIEHHS AJIEMEHTOB,
BXOJAIIUX B €r0 COCTaB;

* BBISIBJISITH CYLIECTBOBAHHME F€HETUUYECKOM B3aMMOCBSI3U MEX]y BEILIECTBAMU B PSIly: MPOCTOE BEIIECTBO — OKCHJ — T'MJIPOKCHJ — COJIb;

* OPraHU30BbIBaTh, IPOBOJUTH YUEHUUYECKUE IIPOEKTHI 10 UCCIEA0BAHUIO CBOMCTB BEILIECTB, MMEIOIINX BaXXHOE IPAKTUYECKOE 3HAYCHHUE.




Il1. Copepxxanue yueOHOro nmpeamera

Beenenne (3 u)

XuMHsI — HayKa O BEIIECTBAX, UX CBOKWCTBAX U IIPEBPALLCHUSIX.

IToHATHE O XUMUUYECKOM JIEMEHTE U (JOpPMax €ro CyLIECTBOBAHMs: CBOOOIHBIX aTOMax, IPOCTBIX U CIIOKHBIX BELIECTBAX.

[IpeBpamenus BemecTB. OTIMYNE XUMUYECKUX PEAaKUUi OT (U3NYECKUX sBICHWNA. Ponb XMMUM B JKM3HU uenoBeka. KpaTkue cBeneHHs] U3 HCTOPHH
BO3HUKHOBEHUS U pa3BuTus xuMuHU. Ilepuon anxumuu. Ilonsatue o gunocodckom kamue. Xumusa B XVI B. Pazputue xumun Ha Pycu. Ponb oTeuecTBeHHBIX
YUEHBIX B CTAHOBJIEHUU XUMHUYECKON Hayku — pabotsl M. B. JIomoHocoBa, A. M. bytneposa, Jl. 1. Menneneesa.

XuMHUecKas CHUMBOJIMKA. 3HAKW XHMHYECKHUX 3JIEMEHTOB M IPOMCXOXJIEHHE HX Ha3BaHMHU. Xumuueckue (opmyinsl. MuHnexcel n ko3dduuueHTs.
OTHOCHTEIbHBIE AaTOMHAS © MOJIEKYJISIpHAsi Macchl. PacdyeT MaccoBOi 10JIM XUMUYECKOTO 3JIeMEHTa 1Mo (hopMyJie BemecTBa.

Ilepuonuueckas cucrema xumuyeckux snemeHToB Jl. M. MenaeneeBa, ee cTpykTypa: Maible U OOJbIINE NEPUOJIbl, TPYHIbl U HOArPYNIb! (T1aBHAsA U
nobouHast). [leproamueckas cuctemMa Kak CpaBOYHOE MOCOOME /ISl MTOJTyYSHHsI CBEACHUN O XUMUYECKUX JIE€MEHTAaX.

Pacuernsble 3agaun. 1. HaxoxxaeHre oTHOCHTENIbHONW MOJIEKYIISIPHOW Macchl BELIECTBA 110 €ro XMMUYECKOH Gopmyiie. 2. Boruncienue MaccoBoil aonu
XMMHUYECKOT'0 3JIEMEHTA B BEILIECTBE 0 €ro (opMyIie.

TEMA 1

ATOMBI XHMHYECKHX 3J1eMeHTOB (8 u)

AToMbI Kak (hopMa CyIIECTBOBAHUSA XUMUYECKUX 31eMeHTOB. OCHOBHBIEC CBEJEHUS O CTPOCHUM aTOMOB. JloKa3aTenbCcTBa CI0KHOCTU CTPOEHHUS aTOMOB.
Omnsitel Pesepdopaa. [lnanerapuas Moaens CTpOeHUS aToma.

CocTtaB aTOMHBIX AACP: IPOTOHBI U HGI\/JITpOHI)I. OTHOocHuTEeNbHAs aTOMHas Macca. B3auMoCBsI3b NOHATHIA «IIPOTOH», ((HCfITpOH», «OTHOCHUTCIIbHAA aTOMHaA
Mmacca.

N3menenune unciaa IIPOTOHOB B AApP€ aTOMa — 06p330BaHI/IC HOBBIX XUMHWYCCKHX IJIEMCHTOB.

H3meHneHue 4mcia HEHTPOHOB B sifjpe aToMa — oOpa3oBaHue M30TONOB. COBpEMEHHOE OMpEEICHUE MOHATHS «XUMHUECKH 37eMeHT». M30Tomnbl Kak
Pa3HOBHIHOCTH aTOMOB OJTHOTO XMMHUYECKOTO DJIEMEHTA.

OnexTpoHbl. CTpOEHUE AIEKTPOHHBIX 000JI0UYeK aTOMOB XUMHUYecKHX 31eMeHToB No 1—20 mepuoanueckoit cuctemsl J[. . Menaeneesa. [lonsitue o
3aBEpUIEHHOM M HE3aBEPILIEHHOM 3JIEKTPOHHOM CJI0€ (SHEPreTUYECKOM YPOBHE).

[Teproanueckas cucrema xumudeckux anemeHToB J{. . MenzaeneeBa u ctpoeHre aToMoB: (M3HUECKUN CMBICIT MOPSIIKOBOIO HOMEpA dJIeMEeHTa, HoMepa
TPYIIIIBI, HOMEpa NepHo/ia.

H3meHeHne 4ncna 3JIeKTPOHOB HAa BHEITHEM 3JIEKTPOHHOM YPOBHE aToMa XMMHUYECKOTO JIEMEHTa — 00pa30BaHUE TMOJOKUTENIBHBIX U OTPHUIIATEIBHBIX
HOHOB. I/IOHI)I, O6paSOBaHHI)Ie aToMaMM METAJIJIOB 1 HEMETAJIJIOB. HpI/IIII/IHI)I W3MEHEHU METATNIMYECKUX U HEMETAJUINYECKUX CBOMCTB B NnepuoJax u rpymriax.

OO6pazoBanue 6uHapHBIX coenrHeHuil. [lonsaTre 00 noHHOM cBsi3u. Cxembl 00pa30BaHMs HOHHOM CBS3H.

B3aumopeiicTBue aTOMOB XUMHUYECKHX 3JIEMEHTOB-HEMETAIIIIOB MEXKY c000i — 00pa3oBaHuE ABYXaTOMHBIX MOJIEKYJ MPOCTHIX BemlecTB. KoBaneHTHas
HEMoJISIpHasl XUMUYecKas CBSI3b. DIEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBL.

B3anMogeiicTBue aTOMOB XWMHYECKHMX JJIEMEHTOB-HEMETAJUIOB MEXKIy Cc00oii — oOpa3oBaHue OWHAPHBIX COCIMHEHWH HEMETaJIJIOB.
DNeKTpoOTpULATENbHOCTh. [IOHSITHE O KOBaJIEGHTHOM MOJIIPHOM CBSI3H.



B3anMoeiicTBe aTOMOB XMMHUYECKHX 3JIEMEHTOB-METAJUIOB MEXAY CO00i — 00pa3oBaHHE METATUYSCKUX KpHUCTAILIOB. [IoHATHE 0 MeTayumMuecKou
CBSI3U.
JeMoHcTpanuu. Mozenu aToMOB XUMUYECKUX J1eMeHTOB. [lepuonnyeckas cucrema xumuueckux snemeHToB /1. . Menneneesa.

TEMA 2

Ipocteie Bemecra (5 u)

[TonoxkeHne METauioB U HEMETAJUIOB B MEPHOJIUYECKON cucTeMe Xumuueckux asneMeHtoB JI. M. MenpaeneeBa. BakHelme mpocTble BelecTBa —
METaJIJIBL: KEJIe30, ATFOMUHHMA, KabI[Uil, MAarHUH, HATpUid, Kanuil. O0mme (hu3ndeckre CBOMCTBA METaIIOB.

Baxneiimme npocTsie BelecTBa — HEMETaJlIbl, 00pa30BaHHBIC aTOMaMH KHCJIOpOa, BOJIOPOa, a30Ta, cephl, hocdopa, yriepoaa. CriocoOHOCTh aTOMOB
XUMHYECKHUX JJIEMEHTOB K OOPa30BAaHHMIO HECKOJBKHX IPOCTHIX BEMIECTB — aJIOTPONHUS. AJUIOTPONHBIC MOAM(UKAUU Kuciaopona, (ocdhopa U onosa.
Mertaminueckue 1 HEeMETaUIMYECKUE CBOMCTBA MPOCTHIX BeleCTB. OTHOCUTENBHOCTD JICJIEHUS MPOCTHIX BEIIECTB HA METAJIJIBI 1 HEMETAJLIIBI.

[Tocrostnnast ABoraapo. KommdectBo BemectBa. Moib. Mossipaas Mmacca. MoJsipHBI 00beM ra3000pa3HbIX BemecTB. KpaTHble eMHUIBI KOIUYECTBA
BEIIECTBA — MHJLIUMOJIb U KHJIOMOJIb, MUJUIUMOJISIPHAs M KWUJIOMOJISIPHAs MacChl BEIIECTBA, MHIJIJTUMOJIIPHBIA M KHUJIOMOJISPHBIM 0O0BEMBI Ta3000pa3HbIX
BCIISCTB.

PacueTsl ¢ HCIOIb30BaHMEM MOHSITHI «KOJUYECTBO BEIIECTBAY, «MOJIIPHAS MAacCay, «MOJISIPHBIM 00BEM Ira30By, «IIOCTOSTHHAsE ABOTaIpOY.

Pacuyernsbie 3agaun. 1. Boruncienue MossipHOM Macchl BEIIECTB MO XMMHUYECKUM (Qopmyinam. 2. Pacdersl ¢ UCIIOIb30BAaHUEM HOHSATUN «KOJIMYECTBO
BEILIECTBA», «MOJISIPHAS Maccay, «MOJISIPHBIH 00bEeM Ta30B », « IOCTOSTHHAs ABOTaJIpo ».

TEMA 3

CoeHeHHsI XUMHYECKHUX 3J1eMeHToB (9 u)

Crenens oxucienus. OmnpeneneHUE CTEMEHM OKHCIEHHUS JJIEMEHTOB MO XuMHueckoil ¢dopmyne coeaunenus. CocraBieHue ¢GopMyn OWHAPHBIX
COCIMHEHMH, 00K crloco0 MX Ha3bIBaHUS. BUHApHBIE COSAMHEHUS: OKCUIBI, XJIOpUbI, cyabduasl u ap. CocraBnenue ux Gopmyn. [IpencrtaBurenn OKCHIOB:
BOJIa, YIVIEKUCIIBINA ra3 U HeralleHast u3BecTb. [IpeicTaBuTenu JeTyuyux BOJOPOIHBIX COEIUHEHUI: XJIOPOBOJOPO U aMMHAK.

OcHoBaHus, UX COCTaB W Ha3BaHHsA. PacTBOpMMOCTH OCHOBaHUU B Bojie. TaOiuiia pacTBOPUMOCTH THAPOKCUIIOB M coliel B Boxe. [IpemcraBurenu
1IeJI0Y€el: THAPOKCUIBI HATPUS, KaJlusl U Kanblus. [loHsTHE 0 KauecTBeHHBIX peakuusax. Uuaukatopsl. I3MeHeHne OKpacku MHIUKATOPOB B ILIETIOUYHON Cpejie.

Kucnotsl, ux cocraB u HazBanus. Knaccudukanus xucnot. [IpeacraButenu KUCIOT: cepHas, COsiHAs U a30THasA. V3MeHeHne OKpacKu MHIUKATOPOB B
KHUCJIOTHOM cpenie.

Conm Kak MpOU3BOIHBIE KUCIOT U OCHOBaHUi. VX coctaB u Ha3Banus. PacTBopumocTh coineli B Bojie. [IpeacTaBuTenu coeit: XJIopua HaTpusi, KapOoHAT
u pocat KanbLus.

AMopdHBIE 1 KPUCTALUTHYECKUE BEIIECTBA.

MexMoneKkyIsapHble B3auMOACHCTBUA. TUIBI KPUCTANIMUECKUX PEIIETOK: MOHHAs, aTOMHAas, MOJIEKYJsipHas U MeTajulndeckasi. 3aBUCUMOCTh CBOMCTB
BEIIIECTB OT THUIIOB KPUCTAUTMYECKHUX PEIIETOK.

BemiectBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa ISl BEIIECTB MOJIEKYJISIPHOTO CTPOEHUS.

Uuctele BemecTBa M cMecu. [IpumMepsl KUAKUX, TBEPABIX U razooOpa3HbIx cMmeceid. CBONCTBAa YHCTHIX BellecTB M cMecel. Mx cocraB. MaccoBas u
o0BEMHas 10JIM KOMIIOHEHTA CMeCH. PacdeTsl, CBsI3aHHbIE C UCTIONB30BAHUEM MTOHSTHUS «TOJISD».

PacuerHble 3axaun. 1. Pacuer maccoBoif u 00beMHOM J0JIelf KOMITOHEHTOB CMECH BEIIECTB. 2. BhIUmcieHne MaccoBOM 10U BEIIECTBA B pacTBOPE IO
M3BECTHOM Macce pPacTBOPEHHOI'O BEIIECTBA M Macce pacTBOpuTens. 3. BwlumciieHne mMacchl pacTBOPSIEMOrO BEIIECTBA M PACTBOPHUTENS, HEOOXOIUMBIX IS
MPUTOTOBJIEHUS ONPEIETEHHON MAacChl paCTBOPA C U3BECTHOM MACCOBOM J10JI€H PACTBOPEHHOT'O BEILIECTBA.



Jemoncrpamuu. O6pasiisl OKCHIOB, KHCIOT, OCHOBAHHM M Cojicit. Moenn KpUCTAIUTMYSCKUX PEIIETOK XJI0pH/Ia HaTpHsl, arMasa, okcuaa yriuepoaa (1V).
B3peiB cmecu Bogopoa ¢ Bo3ayxoM. CriocoOsl pa3aeneHus: cMeceid. J{ucTUIIIsIus BOIBI.
JlaGopaTopHble onbIThI. 1. 3HAKOMCTBO C 00pa3liaMH BEIIECTB pa3HBIX KiaccoB. 2. Pa3aenenne cmecei.

TEMA 4

N3menenus, npoucxoasmue ¢ Bemecrsamu (16 u)

IlonsTe ABICHUNM KaK U3MEHEHUH, IPOUCXOIAIINX C BEIECTBAMU. SIBJICHNUsA, CBSI3aHHBIE C U3MEHEHUEM KPHUCTAJUIMYECKOIO CTPOCHHMs BELIECTBA IIPU
MOCTOSIHHOM €ro coctaBe, — (usndeckue spieHus. Ou3ndeckue sSBICHUS B XUMHUH: JUCTHUIALUSA, KPUCTAIUIM3AIMs, BBIITAPHBAHUE W BO3TOHKA BEIIECTB,
LEHTPUPYTUpOBAHUE.

SIBrieHus, CBSI3aHHBIE C M3MEHEHHEM COCTaBa BEIECTBA, — XMUMHYECKHe peakiun. [Ipu3Haku U ycIoBUs MPOTEKaHHUs XUMHUYECKHX peakuuid. [lonstre 00
9K30- ¥ SHJOTEPMHUUYECKHUX PEeaKIMsIX. Peakuy ropeHns KaK 4aCTHBIN CIIy4ai 9K30TEPMUUECKHUX PEAKLMH, IPOTEKAIOIUX C BBIIECICHUEM CBETA.

3aKOH COXpaHEeHHUsI MacChl BeNIeCTB. XMMUYECKHE ypaBHEHHS. 3HAaUeHNE HHICKCOB U Kod(hduimenToB. CocTaBIeHHE yPaBHEHUN XUMUYECKUX PEaKIIUil.

PacueTsl M0 XMMHUYECKUM ypaBHEHMsIM. PelieHue 3a1a4y Ha HaX0XkJI€HUE KOJIMYECTBA BELIECTBA, MACChl MM 00beMa MPOAYKTa PEAKIMU 110 KOJIMYECTBY
BEIIECTBA, MAacCe WM OOBEMY MCXOJHOTO BEIIECTBa. PacyeTbl C HMCIOIb30BaHUEM IOHSTHS «I0JI», KOT/Ia MCXOMHOE BEIIECTBO JaHO B BHJE PacTBOpa C
3aJJaHHOM MacCOBOM J0JI€l pAaCTBOPEHHOI'O BELLECTBA WIIM COJEPKUT ONPEACIECHHYIO JOJI0 IPUMECEH.

Peaknun pasnoxenus. [lonsatue o ckopocTr Xumudeckux peakuuil. Karanuzaropsl. @epMeEHTSI.

Peakniuu coenunenus. Karanuruueckue u Hekatanutuyeckue peakuuu. O6paTuMble 1 HEOOpaTUMBbIE PEaKIUH.

Peakuuu 3amenieHus. DIeKTPOXUMUUECKUN psAJ HAPSYKEHUN METAJIJIOB, €0 MCIOJIb30BaHKE JIJIsl IPOTHO3UPOBAHMSI BO3SMOYKHOCTH NPOTEKAHMSI peaKuil
MEXly METAJUIAMU U PACTBOPAMM KUCIIOT. Peakiiny BEITECHEHUS OTHUX METAJUIOB U3 PACTBOPOB UX COJIEW IPYTMMH METaJlJIaMu.

Peakiiuu oomena. Peakuiuu HeliTpanu3anuu. Y CI0BHS IPOTEKaHUS peakiuii 0OMeHa B pacTBOpax /10 KOHIIA.

Tunbel xuMu4Yeckux peakiuil (Mo MPHU3HAKY «YMCIO M COCTaB MCXOAHBIX BEIIECTB M TMPOJAYKTOB PEAaKIMHU») HAa IpUMEpe CBOMCTB BOAbI. Peaxius
pa3ioKeHUs: — BIIEKTPOJIU3 BOJbI. Peakiuu coequHeHUs — B3aUMOJEHCTBHE BOJABI C OKCHJIAaMU METAJUIOB U HeMeTaysioB. [lonsTHe «runpokcunp». Peakuun
3aMeIlIeHUs] — B3aMMO/ICHCTBUE BOJBI C IIETOYHBIMH U IET0YHO3EMENIbHBIMU MeTaiaMu. Peakiun oOMeHa (Ha mpuMepe Tuaposu3a cyiabpuaa alTfoMUHUSA U
KapOuIa Kaablus).

Pac4yernsie 3agauun. 1. Boruncinenue no XUMUYECKUM YPaBHEHHUSAM MAcChl MM KOJIMYECTBA BELIECTBA 110 U3BECTHOW MAacCe MM KOJWYECTBY BEILECTBA
OJIHOTO M3 BCTYNAIOUIMX B PEAKIMIO BEIIECTB WIM MPOJIYKTOB peakiuu. 2. BrlunciieHne macchl (KOJWYECTBAa BELIECTBA, 00beMa) MPOAYKTA pEaKLUH, €CIu
M3BECTHA Macca MCXOJHOIO BEIIECTBA, COAEPIKAIIEro OMpeAETeHHYIO J0N0 npumeceid. 3. BpluncieHne Macchl (KOJIMYECTBa BeleCTBa, 00beMa) MPOIYKTa
peaxiuu, eciiu U3BECTHA Macca pacTBOpa U MaccoBasi J10J1sl pACTBOPEHHOTO BEILECTBA.

Jemoncrpauuu. [IpuMeps! pu3nyeckux sSBICHUN: a) MiaBieHue napaduHa; 0) BO3roOHKa MOAa UM O€H30MHOM KUCIIOTHI; B) paCTBOPEHUE IIepMaHraHaTa
Kanus; T) audQy3us AYNIUCTBIX BEHICCTB C TOPSIICH JTaMIOYKH HaKaluBaHus. [IpuMepbl XMMHYECKUX SBJICHWIA: a) ropeHue maruus, (ocdopa; 0)
B3aMMOJICHCTBHE COJSIHOM KHCIOTHI C MPaMOpPOM MJIM MEJIOM; B) mosydeHue rujgpokcuaa meau (11); r) pactBopeHne monydeHHOro THAPOKCHIA B KUCIOTaxX; 1)
B3aumoJeiicteue okcuna meau (ll) ¢ cepHoil KUCIOTON MpH HarpeBaHHUM; €) pa3jioKeHHe MepMaHTraHaTa Kalus; ) B3aUMOJENUCTBHE pa30aBI€HHBIX KHUCIOT C
METaJuIaMU; 3) Pa3ioKeHUE MEPOKCUIA BOJIOPO/IA; M) IIEKTPOJIN3 BOJBI.

JlabopaTopHble onbIThL. 3. CpaBHEHNE CKOPOCTH UCIIAPEHUS BOJABI U CIUPTA TIO MCYE3HOBEHUIO X Karelb Ha (pribTpoBanbHOM Oymare. 4. OKuCIIeHHE
MeW B IUIAMEHHM CIIUPTOBKU WIM ropeiku. 5. [lomyTHeHue M3BECTKOBOM BOABI OT BBIABIXAEMOTO YIJIEKHCIOro rasa. 6. IlomydeHue yriekucinoro rasa
B3aUMOJICHICTBHEM COJIBI M KHCIIOTHL. 7. 3aMerieHue Meau B pactBope xiuopuaa menu (1) sxenezom.

TEMA 5



IMpakTukym Ne 1

IIpocTeiimme onepanuu ¢ BemecTsoM (35 u)

1. IIpaBuiia TeXHUKH 0€30MaCHOCTHU MpH paboTe B XUMUUECcKOM KabuHere. [Ipuemsl obpaieHus ¢ 1abopaTopHbIM 000pyIOBaHUEM U HArpeBaTebHBIMU
HpH60paMH. 2. HaOmrogenns 3a M3MEHEHHUSIMH, MPOUCXOASIIMMH C TOPSIIeH CBeUOM, M uX omucanue. 3. AHanu3 nMouBbl U BoAbl. 4. [Ipu3HaKU X UMHUUYECKHUX
peakuuii. 5. IIpurorosnenne pacTeopa caxapa U ONpeAeIeHUE MACCOBOM IOJIU €r0 B PacTBOPE.

TEMA 6

PacrBopenue. PacTBopsbl.

CBoiicTBa pacTBOPOB YJ1€KTPOJIUTOB (18 u)

PactBopenue kak (usuko-xumuueckuid npouecc. [loHsTHE O ruapaTtax W KpuctauioruapaTtax. PactBopumocts. KpuBble pacTBOPUMOCTH Kak MOETb
3aBHCHUMOCTH PACTBOPMMOCTH TBEPIBIX BEILECTB OT TemIiepaTypbl. HachblllleHHBIE, HEHACBHIECHHBIE U IEPECHIIICHHBIE PACTBOPHI. 3HAYEHUE PAaCTBOPOB VIS
IIPUPOJIBI M CEIIBCKOTO XO3MCTBa.

IToHATHEe 00 3JIEKTPOIUTHUYECKON AMCCOLMAIMU. DJIEKTPOJUTHl U HEIIEKTPOJUTH. MeXaHU3M AUCCOLMAIMM 3JIEKTPOJIUTOB C Pa3IMYHBIM TUIIOM
XUMHUECKOH cBsi3U. CTeneHb 3JeKTPoauTHYECKol nucconranuy. CuiabHbIE U cl1adble 3JEKTPOIUTHI.

OcCHOBHbIE TOJOXKEHUS TEOPUU SIIEKTPOIUTUYECKOHM nucconuanuu. MoHHbIE ypaBHEHHs peakiuidl. YCIOBHs NMPOTEKaHWs PEeakIMU OoOMEeHa MeEeXIy
JJIEKTPOJIUTAMHU J10 KOHIIA B CBETE MOHHBIX IIPEICTABICHUMN.

Knaccugukaius MOHOB U UX CBOMCTBA.

Kucnorsl, ux knaccudukanus. [ucconmanuss KUCIOT U UX CBOWCTBA B CBETE€ TEOPUHU SJICKTPOIUTHUECKOW AMCCOUMAMUA. MOJIEKYIspHbIE U MOHHBIC
YPaBHEHUs PEaKLMil KUCI0T. B3aumozeicTBue KUCIOT ¢ METaUIaMU. JJIEKTPOXUMHUYECKUM Pl HAIPSDKEHUH METa/UIoB. B3auMozecTBue KMCIOT ¢ OKCHIAMU
MeTailI0B. B3aumoielicTBUE KUCIOT C OCHOBaHUSIMM — peaklus HelTpanu3auuu. BzaumonelictBue kucior ¢ consimu. Vcnonb3oBanue Tabauipl pacTBOPUMOCTH
IUIS XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBaHusl, ux Kiaccuduxanus. Jluccoumanys OCHOBAHMW M HX CBOWCTBA B CBETE TEOPUHU AIIEKTPOJUTHYECKOW Iucconuanuu. B3anmonelicTBue
OCHOBAHHUH € KUCIOTaMHM, KUCIOTHBIMH OKCHUIAMU U coisiMu. Vcronb30BaHue TabIuIbl pacTBOPUMOCTH JJISl XapaKTEPUCTUKH XUMHUECKUX CBOHCTB OCHOBaHMM.
Pa3noxxeHne HepacTBOPUMBIX OCHOBAHUW IIPU HAarpEBaHUU.

Conmu, ux Kiaccupukanus W JAUCCOLUMAIMS pPA3JMYHbIX THUMOB coseid. CBoiicTBa coneil B CBET€ TEOPUU HIIEKTPOIUTHYECKON TUCCOIMALNU.
B3anmoneiicTBre conell ¢ MeTalylaMy, YCJIOBHSI MPOTEKAHUS ATUX peakuuid. BzanmonencTBrue coieil ¢ KMCIOTaMH, OCHOBAHUSIMU U COJsIMH. Mcrnosib30BaHue
TaOIUIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKUA XUMUYECKHUX CBOHCTB COJIEH.

O06001menue cBeeHni 00 OKCHIaxX, X KIaCCH(UKAIIMN U XUMAYECKUX CBOMCTBAX.

I'enernueckue psapl METAIIOB U HEMETAJUIOB. ['eHeTHUeCKas CBA3b MEXKy KJIaCCaMU HEOPTaHUYECKUX BEILLECTB.

OKHCIINTENBHO-BOCCTAHOBUTENbHBIE peaKMA. OKUCINUTENb U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJICHHE.

Peakiium MoHHOrO OOMEHa M OKHCIIHTEIbHO-BOCCTAHOBHTENbHbIE peakiuu. CocTaBleHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIHA
METOIOM DJIEKTPOHHOTO OanaHca.

CBoiicTBa POCTHIX BEIIECTB — METAJUIOB M HEMETAJUIOB, KMCIIOT M COJIEH B CBETe MPEACTaBICHHH 00 OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX MTPOIECCAX.

JdemoHcTpanuu. VcnbslTaHne BENIECTB U UX PACTBOPOB HA 3JIEKTPONPOBOAHOCTD. J[BUKEHUE OKPAIEHHBIX MOHOB B AJIEKTPUYECKOM I0JIE. 3aBUCUMOCTb
3JIEKTPOIIPOBOTHOCTH YKCYCHOW KHCIIOTHI OT KOHIIEHTpauuu. B3aumoneicTBue IIMHKa ¢ cepol, consiHoW Kuciotoi, ximopunom menu (I1). I'openue maruus.
B3anmoneiicTBre XJIOPHOM U CEPOBOAOPOIHOM BOJIBI.

JlaGopaTopHble onbIThI. 8. Peakiuy, XxapakTepHble AJIs pacTBOPOB KUCIOT (COISIHOM miu cepHoil). 9. Peakiuu, xapakTepHble 1751 pacTBOPOB IIeI04en
(ruagpokcunoB HaTpus win kanus). 10. Iloaydenue u cBoiicTBa HEPaACTBOPUMOTr0 OCHOBaHUs, HanpuMmep ruapokcuaa meau (I1). 11. Peakiuu, xapakrepHsie Jist



pactBopoB coueir (Hanpumep, s xymopuaa meau (I1). 12. Peaknuu, xapaktepHble Uisi OCHOBHBIX OKCHIOB (Hampumep, IS OKcuaa Kambius). 13. Peakmum,
XapaKTepHbIE AJI KUCIOTHBIX OKCUAOB (HampuMmep, i yIIEKUCIIOro rasa).

TEMA 7

pakTuxkym Ne 2

CBoiicTBa pacTBOPOB YJIEKTPOJIUTOB (4 4)

6. Nonnbie peakuuu. 7. YCIOBUS NPOTEKAHUS XUMUYECKUX PEAKIMNA MEXIY PacTBOPAMH 3JIEKTPOJIUTOB 10 KoHIA. 8. CBOMCTBAa KHUCJIOT, OCHOBAHUMH,
OKCHJIOB U coJjieil. 9. PelieHne sSkcriepuMEHTANbHBIX 3a/ay.



I1l.TemaTu4eckoe MIIAHUPOBAHHUE C YKAa3aHHEM KOJNYECTBA 4YaCOB, 0OTBOAUMBIX HA OCBOEHHUE KAMKI0I TeMbI

Ne | Kosmmuec Tema ypoka Buel gesitebHOCTH
/i TBO IKCKYPCHH, MPAKTHYECKAS
4acoB padora, NpoeKThI
1. 1 Beeoenue. I1penmer xumun. Bemecra. Posib XuMuu B )KU3HM YEI0BEKA.
2. 1 [Tepuonuueckas cucrema xumudeckux siaeMenToB .M. MenneneeBa. 3Haku
XUMHYECKHUX DJIEMEHTOB.
3. 1 Xumuyeckue Gopmyibl. OTHOCHTENbHASI ATOMHASI U MOJIEKYJISIPHBIE MACCHhI.
4, 1 I'nasa | Amomul xumuueckux 3nemenmos. OCHOBHbBIC CBEJICHUS O CTPOCHUU aTOMOB.
Jemoncmpayus «Mooenu amomos Xumuieckux 371eMeHmo8y
S. 1 V3meHeHus B cocTaBe siiep aTOMOB XMMHYECKHX 3JIeMEHTOB. M30TOMEbI.
6. 1 CtpoeHue 3JIEKTPOHHBIX 000JI0YEK.
7. 1 V3meHeHue yncna 3JeKTPOHOB Ha BHEIIHEM YHEPreTUYECKOM YPOBHE.
8. 1 B3anMoseiicTBre aTOMOB 3JIEMEHTOB — HEMETAJJIOB MEXKy COOOM.
0. 1 KoBaneHTHas nonsipHasi XUMUYECKasi CBSI3b.
10. 1 Meramueckass XMMHUYECKasi CBA3b. Jlabopamopnas
paboma Ne 1.
«Cocmaenenue
MoOenel MONeKyl U
KpUCMAIILO8 C PAZHBIM
8UOOM
11. 1 CamocmosmenvHas
paboma no meme:
«Buowt xumuueckotii
CeA3UY
9)
12. 1 I'naea |l Ilpocmuie eewyecmea.
[TpocTeie BemecTBa METAJUTH M HEMETAJLTBI.
Jemoncmpayusn
OO0pa3ibl THITMYHBIX METAJUIOB, HEMETAJLIOB.
13. 1 KonnuecTBo BemecTna.
14, 1 ModsipHblii 00BEM I'a30B.
15. 1 [ToaroroBka Kk KOHTpoJbHOM paboTe mo Teme: «lIpeaqmer xumun. BemectBa. ATOMBIY.




16. 1 Konmponvnas paboma
No I no meme:
«lIpeomem xumuu.
Bewecmea. Amomuiy.
17. 1 I'naea |1l Coeounenusn xumuueckux snemenmos. CTENCHb OKUCIICHUSI.
18. 1 OKcHIBl ¥ JIETYYHE BOJIOPOJIHBIE COCTUHECHHUS.
Jemoncmpayusn
3HAKOMCTBO ¢ 00Opa3iiaMu OKCHIOB
19. 1 OcHoBaHus.
Hemoncmpayusn
3HAKOMCTBO ¢ 00pa3llaMy OCHOBAaHUM
20. 1 Kucnotsl.
Jlemoncmpayusn
3HAKOMCTBO C 00pa3laMu KUCIOT
21. 1 Comu. Jlabopamopnas
paboma No 2
«3nakomcmeo c
obpasyamu eeujecmas
PA3HBIX KIACCOBY.
22. 1 Kpucramimdeckue pemerku.
23. 1 YucTeie BemecTBa U CMECH. Jlabopamopnas
paboma Ne 3
«Pazoenenue cmeceii»
24, 1 MaccoBass 1 00beMHas JOJIM KOMITOHEHTOB CMECH.
25. 1 Pemenne 3agau mo teme: «MaccoBast 0.
26. 1 I'nasa \N H3menenus, npoucxooaujue c eeuyecmeamu.
®dusznyeckue IBICHUS B XUMHH
27. 1 XUMHYECKHUE PEeaAKIUH. Jlabopamopnas
paboma Ne 4
«Du3uveckue u
Xumuiecxue s161eHUsy.
28. 1 XUMUYECKUE YpaBHEHHUSI.
29. 1 PacyeTsl N0 XMMHUYECKUM YPAaBHEHUSIM.
30. 1 Konmponsnas paboma

Ne 2 no meme:
«Coedunenus




xumuuecKkux

971€EMEHM 08.
Xumuueckue
YPAagHeHUu)

31- 2 Peakuuu paznoxeHus.

32.

33- 2 Peaknyu coennHeHusI.

34.

35- 2 Peaknuu 3amenieHus.

36.

37- 2 Peakuuu oomeHa.

38.

39. 1 Tunbel XUMHYECKUX PEaKIUi HAa IPUMEPE CBOMCTB BOJBI.

40. 1

41. 1 I'nasa \ Ilpocmeiimue onepayuu ¢ geuyecmeom (XumuuecKuil npaKmuKym) Ipaxmuuecxas paboma
Ne I «llpuemvr
obpawenus ¢
1a6OpamopHuIM
000pY008aAHUEM »

42. 1 Ipaxmuuecxas paboma
Ne 2 «Habnrwooenue 3a
2opsawell ceeyouy

43. 1 Ipaxmuueckas paboma
Ne 3 «Ananuz nouswl u
600b1»

44, 1 Ilpakmuueckas paboma
Ne 4 «IIpucomoenenue
pacmeopa caxapa u
pacuem e2o Maccosou
donuy

45, 1 I'nasa /1 Pacmeopenue. Pacmeopeot.

PactBopenue . PacCTBOpMMOCTB BENIECTB BOJIE.

46. 1 DNEKTPOIUTHYECKAS AUCCOLUALIMS.

47. 1 OCHOBHBIE TIOJIOKEHUS DJIEKTPOITUTHICCKON TUCCOITUAIINH.

48. 1 [TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMaM: « TUIbl XUMHUYeCKUX peakuuil. Teopus

AIIEKTPOIUTUYECKON JUCCOIMATIHI.




49. 1 [ToaroroBka k KOHTPOILHOM padoTe Ne 3 mo TemaMm: « THIBI XUMUUYECKHUX PEAKITUAMN.
Teopust PAEKTPOTUTUYECKON AUCCOLUALIINY.

50. 1 Koumponsnas paboma
Ne 3 no memam:
«Tunwt xumuueckux
peaxuuii. Teopus
INEKMPOIUMUYECKOU
ouccouuauuuy.

51- 2 Honnble ypaBHEHUS. Xumuueckuu Ouxmanm.

52.

53. 1 Ilpaxmuueckas paboma
Ne 5 «Honnvie
peaxyuuy

54, 1 Kucnotsl, ux xinaccudukaius u CBOMCTBA. CamocmosmenvHas

paboma: «HMoHnvie
VPasHeHUs)

55. 1 OcHoBaHusI, WX KJIacCU(UKAINS U CBOMCTBA. I'pynnosas paboma

56. 1 Oxcupl, ux knaccuuKalys U CBOMCTBA. Paboma 6 napax

o7. 1 Comnu, ux knaccudukanus 1 CBOICTBA. Hnousuoyanvhole

300aHUSL

58. 1 Ipaxmuueckas paboma
Ne 6 « Ceoticmsa
KUCJIOM, OCHOBAHU,
OKCUO08 U CONell).

59- 2 I'enernyeckas CBsI3b MEXAY KJIaCCaMH BELIECTB. ITpoBenenue

60. MHTETPUPOBAHHOTO
ypOKa XUMHUH U
OMOJIOTHH 110
0000111eH1 IO
MIPEACTABJICHUI O POJIN
pPacTBOPOB B KUBOH U
HEKHUBOUW IPUPOJIE

61. 1 Ipaxmuueckas paboma

Ne 7 «Pewenue
9KCNEePUMEHMATbHBIX
3a0auy.




62-

OKHUCIINTEIIFHO — BOCCTAHOBHUTEIIBHEIC pCaKkinu.

63.

64. Camocmosmenvrasn
paboma:
«Oxucaumenvho —
80CCMAHOBUMENbHbBIE
peaxyuuy

65. O0600mmenue Mmatepuaa mo TemaM: «Kmaccel HEOPraHMYECKUX COSTUHEHUH.

I'eHeTnyeckas CBSI3b MEKAY KJIAaCCAMH HEOPTaHMYECKHUX COCTUHEHHID)

66. O600mmenne Mmatepraa 1o Teme: « TUImbpl XUMUYECKUX PEaKITuii»

67. Konumponvnas paboma
3a 200.

68. AHanu3 KOHTPOJIbHOU pabOTHI 32 TO/I. AHnanuz KOHmpoIbHOU

pabomul 3a 200.




