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IInanupyemMble pe3ybTaThl:
Jluunocmuvivu pe3yriomamamu N3y4eHUs MpeIMeTa «XuMHUsa» B 8 KJacce SIBISIFOTCS CIEAYIOUNe YMEHHUS:

0CO3HABaTh €AMHCTBO U IIEIOCTHOCTH OKPYXKAIOIIEr0 MUPa, BO3MOKHOCTH €T0 MO3HABAEMOCTH M 00BSICHUMOCTH HA OCHOBE JIOCTHKCHUI HAYKH,
IIOCTEINIEHHO BBICTpanBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33pEHHE: OCO3HaBaTh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM YHUCIIE U B
paMKax caMOCTOSITEJIbHOM J€ATEIbHOCTU BHE LIKOJIBI;

OLIEHUBATh KU3HEHHbIE CUTYALIMU C TOUYKH 3peHus 0€30IacHoro o0pasa *HU3HU U COXPAaHEHMsI 3I0POBbS;

OLIEHUBATh SKOJIOTHYECKUH PUCK B3aUMOOTHOLIEHUH YeJI0BEKa U IPUPOIBI.

(GopMHpOBATh  JKOJIOTMYECKOE MBIIIJIEHUE: YMEHUE OLIEHUBATh CBOIO JEATEIbHOCTb M IOCTYHNKU IPYTUX JIIOJAEH C TOYKHU 3pEHHs] COXpaHEHUs
OKpYXKarolIel cpe/ibl - FapaHTa XKU3HU U OJ1aromnoiryqus el Ha 3emiie.

MertarnpeaMeTHBIME Pe3yIbTaTaMH H3y4eHHUs Kypca «XUMUsA» IBsieTCsS (GOPMUPOBAHKE YHUBEPCATbHBIX yueOHbIX aericTBuit (YVY /).

Pecynamusnvie YVII.

CaMOCTOSITEIILHO OOHAPYKUBATh U (DOPMYIIUPOBATH YICOHYIO MPOOIEMY, OPEACIIATh IENb YIeOHOU e TEIIBHOCTH;

BBIJIBUTaTh BEPCUU pEIICHUS MPOOJIEeMbl, 0CO3HABATh KOHECUHBIM PE3yJIbTaT, BHIOMPATh W3 TPEIJIOKEHHBIX W HCKaTh CAaMOCTOSITEIILHO —CPEICTBA
JOCTYDKEHUS 11CJIH,

COCTABJIATH (MHIUBUIYaIbHO WIN B TPYIIIIE) TUIAH PEIICHUS MPOOIICMBI,

paboTasi 110 TUIaHy, CBEPATH CBOU JICHCTBHUSI C IIEIIBIO U, IPH HEOOXOUMOCTH, UCIIPABIISATH OIMOKH CaMOCTOSITEIBHO;

B JIMAJIOTE C YYUTEIIEM COBEPIICHCTBOBATh CAMOCTOSTEILHO BBIPAOOTaHHBIC KPUTEPUU OLICHKH.

Tosznasamenvrvie YVII:

aHAJIM3UPOBATh, CPABHUBATH, KJIACCUPHUIIMPOBATH U 000011aTh ()aKTHI U ABJICHUS. BBISIBIATH MIPUUMHBI U CIEICTBUS IPOCTHIX SIBJICHUM.

OCYIIIECTBIISATh CPABHEHHE, KJIACCU(PUKALINIO, CAMOCTOSTENIbHO BBIOMPAsi OCHOBAHUSI U KPUTEPUH AJIsl YKa3aHHBIX JIOTHUECKUX OIepaliyii;

CTPOUTB JIOTHYECKOE PACCYKIEHHE, BKIIOYAIONIEEe YCTAHOBIECHHE IPUUNHHO-CIIEICTBEHHBIX CBA3EH.

CO3/1aBaTh CXEMAaTHUECKUE MOJIEH C BbIACIEHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

COCTaBJISITh TE3UCHI, PA3IMYHBIE BUJIBI IIJIAHOB (IIPOCTHIX, CJIOKHBIX U T.II.).

peoOpa3oBbIBaTh HHPOPMAIUIO M3 OJTHOTO BHJIA B APYroi (Tabiuily B TEKCT U Mp.).

YMETb OTPEAEIATh BO3MOXKHBIE HCTOYHUKH HEOOXOIMMBIX CBEIEHUH, TPOU3BOIUTH MOUCK MH(OPMALINY, aHATU3UPOBATh U OLIEHUBATh €€ T0CTOBEPHOCTD.

Kommynuxamuenvie YYII-

CaMOCTOSITEIbHO OPTaHU30BBIBATh YIeOHOE B3aUMOJICHCTBHE B rpyrine (OMpeaessTh 00IIUe e, PACIPEIeIIsATh POJIH, JOTOBAPUBATHCS APYT C APYTOM U T.1I.).

IIpeameTHBIMU pe3yiabTaTaMU U3ydEHUs NIPEAMETA SBISIOTCS CIEAYIOLUE YMEHUS:
® OCO3HAHME POJIH BEILECTB:
- OIIPEACIIATH POJIb PA3JIMYHBIX BEILIECTB B IIPUPOJE U TEXHUKE;
- 00BSACHATDH POJIb BEIIECTB B UX KPYTOBOPOTE.
® PacCMOTPEHHE XMMHYECKHUX IPOLECCOB:
- IPUBOJIUTH NIPUMEPBI XUMUYECKUX IIPOLIECCOB B IIPUPOJIE;



- HAXOJMTh YEPThI, CBUACTEIbCTBYIONINE 00 OOIIMX MPU3HAKAX XUMHUYECKUX MPOLIECCOB U X PA3TUUUSAX.
® UCMOJIb30BAHNE XUMHUYECKUX 3HAHUH B OBITY:
— OOBSICHATH 3HAUEHUE BEIIECTB B KU3HU U XO3sCTBE YEJIOBEKA.
® OOBACHATH MUP C TOUYKH 3pEHUS XUMUU!
— MEPEYMCIIATh OTINYUTEIbHBIE CBOMCTBA XUMUYECKUX BELIECCTB;
— Pa3IM4aTh OCHOBHBIE XUMUYECKHUE IIPOLIECCHI;
- OIIPEACIIATh OCHOBHBIE KJIACChl HEOPTAHUYECKUX BEILECTB;
- [IOHUMATh CMBICI XMMUYECKUX TEPMHUHOB.
® OBJIaJICHUE OCHOBAMH METOJOB ITIO3HAHM, XapaKTEPHBIX IS €CTECTBEHHBIX HAYK:
- XapaKTepru30BaTh METO/Ibl XUMHYECKOI HayKH (HaOJII0/IeHHE, CPABHEHHE, SKCIICPUMEHT, K3MEPECHUE) M UX POJIb B IIO3HAHUH MIPUPOJIBL;
- IPOBOJIUTh XUMHUECKHUE ONBITHI U SKCIIEPUMEHTHI U OOBSACHATH UX PE3YNIbTATHI.
® yMEHUE OLICHUBATh I1OBEJCHHUE YEJIOBEKA C TOUKU 3PEHUSI XUMUYECKOM 0€3011aCHOCTH 10 OTHOIIEHUIO K YEJIOBEKY U IPUPO/JIE:
- MCII0JIb30BATh 3HAHMSI XUMHH IIPU COOJIIOIEHUN TIPABUJI UCIIOJIb30BaHUs OBITOBBIX XUMUYECKUX IIPENAPATOB;
— pa3nauyaTh ONAacHbIe U 0€30IaCHbIE BEIIECTBA.

IInanupyemsle pe3yJibTaThl OCBOCHHS Y4e0OHOI0 MpeaMeTa, Kypca

BbINyCKHUK HAYYMTCS:

* OMKCHIBATh CBOMCTBA TBEPABIX, KHUAKUX, Ta3000pa3HBIX BEIECTB, BHIJCIAS UX CYIIECTBEHHbIE PU3HAKHY;

d xapaKTemeBaTb BeIiecTrBa 110 COCTaBy, CTpOCHI/IIO nu CBOfICTBaM, yCTaHaBJ'II/IBaTI) HpI/I‘II/IHHO-CJ'ICJICTBeHHBIG CBs3H MG)K)Iy JAaHHBIMHA XapaKTepI/ICTI/IKaMI/I
BEIIeCTBA;

d paCKpBIBaTI) CMBICJI OCHOBHBIX XHUMHWUYCCKHUX HOH?[TI/IfI «aTOM», ((MOJ'IGKYJ'Ia», ((XI/IMI/I‘ICCKI/Iﬁ DJIEMCHT», ((HpOCTOe BCIHICCTBO», «CJIOKHOC€ BCHICCTBO»,
«BaJIEHTHOCTb», UCIIOJIb3Yysl 3HAKOBYIO CUCTEMY XUMUU;

* 1300pakaTh COCTAB MPOCTEHIINX BEHIECTB C MOMOIIbI0 XUMUUYECKUX (OPMYI U CYIIIHOCTh XUMUYECKUX PEAKIUI C OMOIIBI0 XUMUYECKUX YpaBHEHUH ;

* BBIYMCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILECTB, & TAKKE MACCOBYIO JOJIF0 XUMUYECKOIO AIEMEHTA B COCAUHEHUAX I OLEHKU
nux npaKTqucxoﬁ 3HAYUMOCTH,

* CPAaBHUBATh I10 COCTABY OKCHU/IbI, OCHOBAHUsI, KUCIIOTBI, COJIH;

d KJ'IaCCI/ICbI/IHI/IPOBaTI) OKCHUAbI 1 OCHOBAHUA 110 CBOfICTBaM, KHCJIIOTHI U COJIA T10 COCTaBy;

* MIOJTH30BATHCSI TAOOPATOPHBIM 00OPYIOBAHUEM M XUMUYECKOW MOCYI0H;

d HpOBO)II/ITI) HCECIIOXHBIC XUMHWYCCKHEC OIIBITHI U Ha6J'[I0}IeHI/I${ 34 USMCHCHUSIMHU CBOﬁCTB BCIICCTB B npouecce nux npeBpameHm‘/i; CO6J'IIO)IaTI) HpaBI/IHa TCXHUKHU
0€30MMacHOCTH MPH MPOBEICHUN HAOIIOICHUI U OTBITOB;

* pa3nuYaTh IKCIEPUMEHTATBLHO KHCIOTHI M IIETOYM, TMOJB3YSACh HHAMKATOPAMH;, OCO3HABaTh HEOOXOJUMOCTH COOJIO/IEHUS Mep O€30MacHOCTH MpH
oOpallleHuH C KUCIOTaMH U [IEI0YaMHU.

* pacKpbIBaTh CMBICI nepruoandeckoro 3akona 1. 1. Menneneesa;

* ONMCBIBATh U XapaKTEPU30BaTh TAOIHUHYIO (POPMY NEPUOANYECKON CUCTEMBI XUMUYECKUX 3JIEMEHTOB;

* XapaKTEPU30BaTh COCTAB aTOMHBIX SAEP U PACHPEACIICHUE YMCIIA DJIEKTPOHOB MO AJIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJbIX EPUOI0B
MEPUOINYECKON CUCTEMBI, a TAKKE KU U KaJIbIUS,




* pa3nuy4aTh BUJbl XUMHUYECKOM CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO HEMOJISPHYIO U METAJUIMYECKYIO;

* 1300pakaTh JIEKTPOHHO-UOHHBIE (DOPMYJIBI BEIIECTB, 0OPa30BAHHBIX XUMUYECKUMU CBSI35IMH Pa3HOTO BUAA;

* BBISIBJISATh 3aBUCHUMOCTb CBOMCTB BELIECTB OT CTPOEHMS UX KPUCTAJUIMUECKUX PEHIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUIMYECKHUX;

* XapaKTepu30BaThb XUMUYECKHE JIEMEHTBl U UX COEJAMHEHUS] HAa OCHOBE IOJIOKEHMS 3JIEMEHTOB B IIEPUOJUUECKON cUcTeMe U OCOOEHHOCTEH CTPOEHUS UX
aTOMOB;

* XapakTepu30BaTh HAYYHOE M MHPOBO33PEHYECKOE 3HAYCHHE IEPUOAMYECKOr0 3aKOHAa M IEpUOJUYECKOM CHUCTEMbl XUMHUYECKUX 3JIEMEHTOB
J. 1. Menneneesa; * 00bACHATh CYTh XUMHUYECKUX MPOIECCOB U MX NPUHIUITHAIBHOE OTINYHE OT (PU3NIECKUX;

* Ha3bIBaTh [IPU3HAKH U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKIIMH;

* YCTaHABIIMBATh MPUHAIICKHOCTh XUMUYECKOW PEAKIIMU K ONPEAeIEHHOMY TUITY IO OJHOMY M3 KIaCCH(HUKAMOHHBIX MPU3HAKOB: 1) 10 YUCIy U COCTaBY
HCXO/IHBIX BEIECTB U IPOAYKTOB PEAKIMHU (PEaKI[MU COCTHMHCHNUS, PA3JI0KEHHUs, 3aMELICHHSI 1 OOMEHa); 2) 110 BBIICICHUIO HJIH HOIJIOMCHUIO TeIIOTHI (Peakuu
IK30TEPMHUYCCKUE U FHIAOTEPMUUECKHUE); 3) M0 UBMCHECHHIO CTEIICHEH OKHMCIICHHSI XUMHUYCCKHUX 3JICMEHTOB (PEaKIMu OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC); 4) 110
obparumocTH nporecca (peakiun 00paTuMble 1 HeOOpaTUMBbIE);

* COCTaBJISITh YPaBHEHHS AJIEKTPOIMTUYCCKON NUCCOIMAIMU KHUCIIOT, IIETO0YeH, COJICH; MOJHbIE U COKpAlIEHHbIE WOHHBIC YpaBHEHHS peakuuid oOMeHa;
YpPaBHEHHUS OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKIIHIA;

* TPOTHO3MPOBATH MPOAYKTHl XUMHUYECKHUX peakiuid 1mo (opMyrnaM/Ha3BaHUSM HCXOAHBIX BEHIECTB; ONPEACIATh WCXOJHBIC BEIIECTBA II0
(dopMynaM/Ha3BaHUAM MPOJIYKTOB pEaKLUy,

* COCTABIISITh YPaBHEHHSI PEAKIUii, COOTBETCTBYIOIIMX MOCIICI0BATEIBHOCTH («IICTIOUKE») MPEBPAICHHI HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KIACCOB;

* BBISIBJIATH B IPOLIECCE SKCIIEPUMEHTA IIPU3HAKH, CBUAETENbCTBYIONIUE O IPOTEKAHUU XUMHUECKON peakluy,

* [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MaCCOBOM J10JIEW paCTBOPEHHOTO BELIECTBA;

* OIIPENENSTh XapaKTepP CPebl BOAHBIX PACTBOPOB KUCJIOT U IIEI0YEH 110 U3MEHEHUIO OKPACKH MHMKAaTOPOB;

* IPOBOJIUTH KAUECTBEHHbIE peaKluy, MOATBEPKIAIOIINE HATMUKE B BOJHBIX PACTBOPax BEIIECTB OTAEIbHBIX HOHOB

* ONpEeACATh NPUHAUIEKHOCTh HEOPIraHWYECKHUX BEIIECTB K OJHOMY U3 H3YUYEHHBIX KJIACCOB/TPYIIN: METAJIIbl M HEMETaJlIbl, OKCH/Ibl, OCHOBAHUS, KUCIIOTHI,
COJH;

* COCTaBJIATH (hOPMYJIbI BEIIECTB 110 UX Ha3BAHUSIM;

* OIPENIENSITh BAJIGHTHOCTb U CTETIEHb OKUCIIEHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYIIbI HEOPraHUYECKUX COCAMHEHUH 110 BaJICHTHOCTSM M CTETIEHSIM OKHCIIEHUS 3JIEMEHTOB, a TAKXKE 3apsjaM HOHOB, YKa3aHHBIM B TaOJIHUIIE
PacTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJIEH;

* OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHS (U3MUECKHX M XMMHYECKHX CBOMCTB NMPOCTHIX BEIIECTB (METAaUIOB M HEMETAJIOB) M UX BBICIIUX OKCHIOB,
00pa30BaHHBIX 3JIEMEHTAMU BTOPOT'O M TPETHETr0 NIEPUOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOWCTBA, XapaKTEpHbIE ISl TPYII OKCUIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBATh OOIIME XUMUYECKUE CBOMCTBA, XapaKTEPHbIE JIJIS KaXK/I0T0 U3 KJIACCOB HEOPTraHMYECKHUX BEIIECTB: KUCIIOT, OCHOBAHUMN, COJIEH;

* IPUBOAUTH NIPUMEPHI PEAKLIUH, TOATBEPKAAIOIINX XUMUUECKHE CBOMCTBA HEOPraHMUECKHUX BELIECTB: OKCUJOB, KUCIIOT, OCHOBAaHUH U COJIEH;

* OIPEJIENSTh BEIIECTBO-OKUCIUTEINb U BEIIECTBO-BOCCTAHOBUTEID B OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMSIX;

* COCTaBJISITh OKUCIUTENEHO-BOCCTAHOBUTENIBHBIN OanaHc (17151 U3y4eHHBIX peakluii) Mo MpeI0KEHHBIM CXeMaM peaKIHii;

* IPOBOJUTH JIAOOPATOPHBIE OMBITHI, TOATBEPKAAIOIINE XUMHUUECKHE CBOMCTBA OCHOBHBIX KIAaCCOB HEOPTaHUYECKUX BEILIECTB;

BLINYCKHHK MOJYYHUT BO3MOKHOCTh HAVUUTLCSH:
* TPaMOTHO OOpaIaTHCS C BEMECTBAMH B TIOBCETHEBHOM JKU3HU;




* 0CO3HABaTh HEOOXOMMOCTh COOTFOICHHUS TTPABIIT SKOJIOTHYECKH 0€30TaCHOTO MTOBEICHUS B OKPYXKAIOIICH MIPUPOIHON CPEE;

* IOHUMATh CMBICT K HEOOXOAMMOCTb COOJIOICHHSI TPEIITUCAHNH, PEeIIaraéMbIX B MHCTPYKIHUSAX 110 HCIOIB30BAHHIO JICKAPCTB, CPEICTB OBITOBON XUMHH U
Ap-;

* UCTIOJIH30BATh NPUOOPETEHHBIE KITFOUEBBIC KOMIIETCHTHOCTH IPH BBITIOJTHEHUH UCCIIC0BATEILCKUX MTPOSKTOB MO U3YYEHHUIO CBOMCTB, CIIOCOOOB MOTYYCHUS
Y PacIiO3HABAHUS BEIIECTB;

* pa3BHBaTh KOMMYHUKAaTHBHYIO KOMIIETCHTHOCTh, UCIIOJNB3Yysl CPEICTBA YCTHOH M NMHUCHhMEHHON KOMMYHHKAIIMU IMPH paboTe C TEeKCTaMH y4eOHUKa U
JIOTIOJTHUTEIHHOU TUTEPATyPO, CIIPABOYHBIMH TaOTUIIAMH, TIPOSBISATH TOTOBHOCTh K YBOXEHUIO MHOM TOYKHU 3pEHUS PU 00CYKACHUH PE3yIbTaTOB BBITIOTHEHHON
paboTHI;

* OOBEKTHBHO OIICHMBATh WH(OPMAIMIO O BEIIECTBAX M XUMHYECKHX TNPOIECccaxX, KPUTHYECKH OTHOCHUTHCA K TICEBIAOHAy4yHOW WH(pOpMammH,
HEI00POCOBECTHOM peKIiaMe, KacaloIelcsl HCIIOIb30BaHUS Pa3IMYHBIX BEIICCTB.

* 0CO3HABATh 3HAYCHHUE TCOPETUUCCKUX 3HAHUU IS IPAKTHYCCKOH JeITeITbHOCTH YCIIOBEKA;

* ONKCHIBATh U3YUYEHHBIC OOBEKTHI KAK CUCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOT'O aHaJN3a;

* IPUMECHSITh 3HAHUS O 3aKOHOMEPHOCTSIX IEPHOAMIECKON CUCTEMBI XUMUYCCKUX DJIEMEHTOB IS OOBSICHCHHSI ¥ TTPEIBHJICHUS] CBOMCTB KOHKPETHBIX BEIIICCTB;

* pa3BHUBaTh WH(POPMAIIMOHHYIO KOMIIETEHTHOCTh TIOCPEICTBOM YIIIYOJICHHS 3HAHHI 00 HCTOPUM CTAHOBIICHHUS XMMUYECKON HayKH, €€ OCHOBHBIX MOHSTHI,
MEPHONIECKOT0 3aKOHA KaK OHOTO U3 BAKHEHIIIMX 3aKOHOB IMPUPOJIBI, @ TAKIKE O COBPEMEHHBIX JOCTHKCHUSIX HAYKH U TEXHUKH.

* COCTaBJISITh MOJICKYJISIPHBIC U TIOJTHBIC HOHHBIC YPAaBHEHHUS 110 COKPAIIEHHBIM HOHHBIM YPABHEHUSIM;

* IPUBOJIUTH MTPUMEPHI PEAKITUH, TOATBEPIKAAFOIINX CYIICCTBOBAHNE B3AUMOCBSI3H MEKIy OCHOBHBIMH KJIACCAMU HEOPTAHUYCCKUX BEIIECTB;

* IPOTHO3UPOBATh PE3YJIbTATHI BO3JICHCTBUS Pa3IMYHBIX (AKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUYECKOW PEAKIIHH;

* MPOTHO3UPOBATH PE3YIBTATHI BO3ACHCTBHS PA3IUIHBIX (DAKTOPOB HA CMEIICHHE XUMUIECKOTO PABHOBECHS.

* MPOTHO3UPOBATH XMMUUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHHUS;

* IPOTHO3HUPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIHUTEIBHBIC WJIH BOCCTAHOBHTEIHHBIC CBOHCTBA C y4ETOM CTENEHEH OKHUCIICHUS 3JIEMEHTOB,
BXOJIAIIUX B €T0 COCTaB;

* BBISIBIISITH CYIICCTBOBAHKME TEHETHUECKON B3aMMOCBSI3H MEX/Ty BEIIECTBAMH B PSAY: TIPOCTOE BEIIECTBO — OKCHJ — THAPOKCHI — COJIb,

* OPraHU30BbIBATh, MPOBOJUTH YICHUYECKHE TIPOEKTHI 110 UCCIIEIOBAHUIO CBOMCTB BEIIECTB, MMEIOIINX BaXKHOE MPAKTUYECKOE 3HAUCHUE.



Conep:xkanue y4eOHOTo npeamera « XuMHs»

Beenenue (3 u)

XuMUsl — HayKa O BEILECTBAX, UX CBOMCTBAX U IPEBPAILECHUSAX.

IToHATHE O XUMUYECKOM 3JIEMEHTE U (JOPMaAX €ro CyLIECTBOBAHM: CBOOOJIHBIX aTOMAaX, POCTHIX U CIOXKHBIX BEILECTBAX.

[TpeBpamenus BemecTB. OTIMYNE XMMHUYECKUX PEAKIUi OT (GU3NYECKUX sBICHWNA. Ponb XuMuuM B >kKM3HM 4YenoBeka. KpaTkue cBeieHUs M3 WCTOPHU
BO3HUKHOBEHUs U pa3BuThsa Xumui. [lepuoa anxumuu. [lonstue o punocodckom kamue. Xumus B XV B. Pazsutrne xumun Ha Pycu. Poib oTedecTBEHHBIX yUE€HBIX
B CTAHOBJIEHUU XMMHUECKOI Hayku — pabotsl M. B. JlIomoHocoBa, A. M. byrneposa, . 1. Menneneesa.

XuMHuecKas: CUMBOJIMKA. 3HAKW XMMHUYECKHMX 3JEMEHTOB U IPOMCXOXKACHHE MX Ha3BaHMH. Xumudeckue (opmynbl. MHIekcsl U k03()OULIMEHTSHI.
OtHOCuTENBbHBIE aTOMHAS M MOJIEKYJIIpHAs Macchl. Pacuer MaccoBO# J1OJIM XMMUYECKOTO 3JIEMEHTA 10 (OpMYyJIe BEIIECTBA.

Ilepuonuueckas cucremMa xumuueckux sneMeHToB JI. . MenneneeBa, ee cTpykTypa: Majble U OOJIbIINE MEPHOABI, TPYIIBI U NOArpYyNIb! (TIaBHAA U
no6oyHas). [lepuonndeckas cucrema Kak ClipaBOYHOE [OCOOHE IJIS TOTyIEHUS CBEJCHUI O XUMUYECKUX HJICMEHTaX.

Pacuernsble 3agaun. 1. HaxoxxaeHre OTHOCUTENBHOW MOJIEKYISpHONH Macchl BELIECTBA MO €ro XMMHUYeckor (¢opmyne. 2. BrluncieHne MaccoBOr A0IH
XMMHUYECKOI'0 3JIEMEHTA B BELLIECTBE 10 €ro GopmyIie.

TEMA 1

ATOMBI XHMHYECKHX 3J1eMeHTOB (8 )

AToMmbI Kak (opMa CYIIECTBOBAHUS XMMHUECKHUX 31eMEHTOB. OCHOBHBIE CBEJACHUS O CTPOCHUH aTOMOB. J[oKa3aTenbCcTBa CI0KHOCTU CTPOCHHS aTOMOB.
OmnsiTel Pesepdopaa. [lnanerapuast Moens CTpOEHUS aToMa.

CocTaB aTOMHBIX fi7iep: MPOTOHBI U HEUTPOHBI. OTHOCUTENIbHAS aTOMHAs Macca. B3auMoCBs3b NOHATUI IIPOTOHY», KHEUTPOH», “OTHOCUTENIbHAsA aTOMHAsI
Mmacca».

M3MeHeHMe yncia MpOTOHOB B sjpe aToMa — 00pa30BaHUE HOBBIX XMMHUYECKUX HJIEMEHTOB.

W3meHenue 4ucia HEUTPOHOB B siApe aTroma — oOpa3zoBaHue H30TONOB. COBPEMEHHOE OIpe/eleHNE MOHATUS «XUMUYECKUN AneMeHT». M30Tomnbl Kak
Pa3HOBUAHOCTU aTOMOB OJJHOTO XMMHYECKOIO DJIEMEHTA.

OnextpoHbl. CTpoeHUE IEKTPOHHBIX 000JI0YeK aTOMOB XUMH4eckux dyeMeHToB Ne 1—20 mepuwoamueckoii cucremsr J[. M. MenneneeBa. [lonstue o
3aBEpILIEHHOM M HE3aBEPILIEHHOM 3JIEKTPOHHOM CJI0€ (IHEPreTHYEeCKOM YPOBHE).

[lepuoanueckas cucrema xumuueckux anemeHnToB Jl. 1. MenneneeBa u ctpoeHre aToMOB: (PU3UYECKHI CMBICT TOPSAIKOBOTO HOMEpA dJIEMEHTa, HOMepa
IpyIIbl, HOMEpa NEPUOJA.

W3meHeHue 4ucia 3J€KTPOHOB Ha BHEITHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOIO 3JIeMEHTa — OO0pa30BaHME MOJIOKUTEIbHBIX M OTPULIATEIbHBIX
noHOB. MoHbI, 00pa30oBaHHbBIE aTOMaMH METAJUIOB M HeMETaUI0B. [IpHunHbl U3MEHEHNS METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB B MIEPUOIAX U IpyIax.

ObpazoBanue OuHapHBIX coeArHeHui. [loHsTre 00 noHHo# cBs3u. Cxembl 00pa30BaHUS HOHHOM CBSI3H.

B3aumMoneiicTBre aTOMOB XMMHUECKUX 3JI€MEHTOB-HEMETAIJIOB MEXKAY c000i — 00pa3oBaHMe IBYXaTOMHBIX MOJIEKY/ IPOCTHIX BemecTB. KoBaneHTHas
HEMNoJIIpHasi XUMUYeCKas CBS3b. DJIEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBL.

B3aumopeiictBue aTOMOB XHMHUYECKHUX DJIEMEHTOB-HEMETA/NIOB MeXAy coboii — oOpa3oBaHue OMHApHBIX COEIMHEHWH HEMETasJIoB.
DneKTpOOTpULATENBHOCTD. [I0HATHE 0 KOBAaJIEHTHON MOJISIPHOM CBSI3H.



B3aumMoneiicTBie aTOMOB XMMHYECKHX 3JIEMEHTOB-METANIOB MEXAY c0o00i — 00pa3oBaHME METAJUIMYECKHX KpUCTALUIOB. [IoHATHE O MeTanin4ecKoi
CBSI3H.
JdemoHcTpanuu. Mozein aToMOB XMMUYECKUX 3J1EMEHTOB. Ileproanueckas cucrema xumudeckux sineMeHToB . 1. Menneneesa.

TEMA 2

Ipocroie BemecTna (5 u)

[TonoxeHne METAIOB M HEMETAJUIOB B IEPUOANYECKOM CUCTEME XUMUUYECKUX 31eMeHTOB []. . Menneneesa. BaxkHeime npocTelie BemecTBa — METaJllbl:
KeJe30, ATFOMUHUHN, Kaabllui, MarHui, HaTpuid, kauid. O0mue Gu3nvIecKue CBONCTBa METAJLIOB.

Bakueiimme nmpocThie BelecTBa — HEMEeTallIbl, 00pa30BaHHBIC aTOMaMU KHUCIOPO/Ia, BOJIOPO/Ia, a30Ta, cephl, hocdopa, yrinepona. CmocoOHOCTH aTOMOB
XUMUYECKHX D3JIEMEHTOB K OOpa30BaHUIO HECKOJBKHX IPOCTHIX BEHIECTB — aJUIOTPONUsS. AJIOTPONHBIE MoaudUKamuu Kuciopoaa, ¢ochopa u ojoBa.
Meramueckie 1 HEeMETaUTMYECKUE CBOMCTBA MPOCTHIX BeliecTB. OTHOCUTEILHOCTH JCJICHUS MPOCTHIX BEIIECTB Ha METAJUIbl U HEMETAJLIBI.

[locrosinnas Aoranpo. KonnuectBo BemiectBa. Monb. MonsipHas macca. Momnsipablii 00beM ra3000pa3HbIX BemiecTB. KpaTHble eMHUIBI KOJUYECTBA
BEIIECTBa — MHJUIMMOJIb i KHJIOMOJIb, MUJUTUMOJIIPHAS. M KUJIOMOJISIPHASI MacChl BEIIECTBA, MIJITUMOJISIPHBINA M KHJIOMOJISIPHBIA 00BEMBI ra3000pa3HbIX BEIICCTB.

Pacyersl ¢ HCIIOIb30BaHUEM MTOHSATHI «KOJIMYECTBO BEIISCTBA», «MOJISIPHAS Macca», «MOJISIPHBIH 00bEM ra30B», IIOCTOSTHHAST ABOTAIPO».

Pacuernbie 3agauun. 1. Boruncnenue MOJSIpHOM Macchl BEIIECTB MO XUMUYECKUM (Qopmyrnam. 2. Pacdersl ¢ MCMONb30BaHUEM MOHSITHHA «KOJIHMYECTBO
BEILIECTBA», KMOJISIPHAsI Macca», KXMOJISIPHBIA 00BEM Tra30B », « IOCTOSTHHAS ABOTAPO ».

TEMA 3

CoeanHeHHA XUHMHYECKHX 3J1eMeHTOoB (9 u)

Crenens okucnenus. OnpeeneHne CTeneH OKUCICHUsI SJIEMEHTOB 10 XUMHUIeckoit hopmyne coenrHenus. CoctaBierue Gopmysn OMHAPHBIX COSTMHEHUH,
o0mwmii crmocod Mx Ha3piBaHMs. BUHApHBIE COETUHEHMS: OKCHIBI, XJIOopuabl, cynbuabl u ap. CoctaBienue ux ¢dopmyn. [IpeacraButenu OKCHIIOB: BOJa,
er'IGKHCJ'IBIfI ra3 1 HeralicHas U3BECTh. HpeI[CTaBI/ITeJ'II/I JICTYYUX BOJOPOAHBIX COC}II/IHCHI/If/'Il XJIOPOBOAOPOa 1 aMMHUaAK.

OcHoBaHusI, X COCTaB M Ha3BaHUA. PacTBOpuMOCTh OCHOBaHUii B Bojie. Tabnuiia pacTBOPUMOCTH THIPOKCHIOB U cofieil B Boie. [IpencraBuTenu menoyei:
THAPOKCUABI HATPUA, KaJIUA U KAJIbIUA. TTousTHe 0 KaUueCTBEHHBIX pPCaKknuAx. I/IHJII/IKaTOPI)I. N3menenne OKpaCK1 MHAUKATOPOB B IHeﬂOqHOﬁ cpeac.

Kucnotsl, ux cocraB u HazBanus. Kinaccudukanus kucnot. [IpeacraBurenyt KUCIOT: CepHas, CONisiHAs U a30THas. MI3MeHeHHe OKpacku MHJIUKATOPOB B
KHUCJIOTHOM cpejie.

Conu kak IpOU3BOAHbBIE KUCIOT U OCHOBaHUMU. X cocTaB u Ha3zBaHus. PacTBopuMocTh counelt B Boje. [IpencraButenu comneit: Xxaopua HaTpusi, KapOoHAT u
dbocdar kanpus.

AMopdHBIE U KPUCTATUIMYECKHE BEIIECTBA.

Me)KMOJ'IeKy.TISIpHI)Ie BSaHMOHeﬁCTBHSI. Tunel KPUCTAINIMYCCKUX PCIICTOK: MOHHAA, aTOMHAad, MOJICKYJISIpPHAd W MCETAJIJIMYECKasd. 3aBHUCHMOCTEL CBOWMCTB
BEILIECTB OT TUIIOB KPUCTAUNIMUECKUX PEUIETOK.

BemectBa MOJIEKyISPHOTO U HEMOJIEKYIISIPHOTO CTPOEHHUSI. 3aKOH MTOCTOSIHCTBA COCTaBa JJIsl BELIECTB MOJIEKYISIPHOIO CTPOEHUSI.

UucTele BemecTBa U cMecH. [IpumMepsl ®KUAKUX, TBEPABIX M Ta3000pa3HbIX cMeceil. CBOMCTBA YMCTHIX BEIIECTB U cMeceid. MIx coctaB. MaccoBasi u 00beMHas
JI0JId KOMIIOHEHTa cMecH. PacueTsl, CBsI3aHHbIE C UCIIOIb30BAHUEM MOHSTUS OIS,

Pacuernbie 3agauun. 1. Pacyer MaccoBoii 1 00bEeMHOM JI0JIe KOMIIOHEHTOB CMECH BEIIeCTB. 2. BrIUMCIIeHne MacCOBOM JIOJIM BEMIECTBA B PacTBOPE IO
M3BECTHOM Macce pacTBOPEHHOTO BEIIECTBAa M Macce pacTBOpHTeNs. 3. BblumcieHHe mMacchl pacTBOPSEMOIO BEIIECTBA M PACTBOPUTEINS, HEOOXOTUMBIX ISt
MPUTOTOBJICHUS ONPEeICIICHHON MacCChl pactBopa c W3BECTHOM MAacCOBO noneun PacTBOPEHHOTO BEIIIECTBA.



JemoncTpamuu. OOpasisl OKCHUAO0B, KHCIOT, OCHOBaHHIA U coJieil. Mo/enn KpHCTaJUIMYeCKUX PEIIeTOK XJIOpH/Ia HaTpHsl, aMasa, okcuaa yriepoaa (1V).
B3peiB cmecu Bogopoia ¢ BozmyxoM. CriocoOsl paseneHust cMecei. JIuCTHILIAINS BOIBI.
JlaGopaTopHble onbIThI. 1. 3HaKOMCTBO ¢ 00pa3amMu BEIIECTB Pa3HbIX KiIaccoB. 2. Paznenenune cmecei.

TEMA 4

N3menenns, npoucxoasiue ¢ pemecrsamu (16 )

ITonsTue sBIEHUN KaK M3MEHEHUMH, MPOMCXOMALINX C BEUIECTBAMU. SIBIEHMS, CBA3aHHbIE C U3MEHEHHEM KPUCTAJUIMUYECKOIO CTPOEHHUS BEIIECTBA MpU
IIOCTOSIHHOM €ro coctaBe, — (usnueckue sBieHus. Ouznyeckue sBIEHUS B XMMUU. JUCTUUIALMS, KPUCTAJUIM3AllMs, BbIIIAPUBAHUE U BO3TOHKA BEILECTB,
HEHTPU(YrUpOBaHUE.

SIBiieHus, cBsI3aHHbIE C M3MEHEHHEM COCTaBa BEIeCTBAa, — XUMHUYECKUE peakluu. [Ipu3Haku 1 yclioBUs NPOTEKaHUs XUMUYecKuX peakuuil. [Tonstue o6
9K30- ¥ 3HJO0TEPMHUUECKHUX PeaKIMsIX. Peakliny ropeHus Kak 4acTHBIM caydail 3K30TepMUYECKUX peaKluii, IPOTEKAIOIIMX C BbIIEJICHUEM CBETA.

3aKOH COXpaHEHHS MacChl BeIeCTB. XMMHUUYECKHIE YpaBHEHHs. 3HaYCHNE MHIEKCOB U K0d(puumeHToB. CocTaBieHne ypaBHEHUH XUMHYECKUX PEAKIIHHA.

PacueTsl o XUMUYECKUM ypaBHEHUM. PerieHue 3aay Ha HaXOXA€HUE KOJIMYECTBA BEIECTBA, MAcChl WIIM 00beMa MPOAYKTa PEaKIMH IO KOJIUYECTBY
BEIIECTBA, MacCe WM 00BEMY UCXOHOTO BElIecTBa. PacuyeThl ¢ MCIOIb30BaHUEM TIOHSITHSI «TOJIST», KOTIa HCXOTHOE BEIISCTBO JaHO B BUJIC PACTBOpA C 3aIaHHOMN
MaccoBOM J0JIel paCTBOPEHHOI'O BEILIECTBA WIIM COJIEPHKHUT ONPEAETICHHYIO JI0JI0 IPUMECEH.

Peaknun paznoxenus. [lonarue o ckopoctn xumnyeckux peakunid. Kataimmusatopsl. @epMeHTSI.

Peaknuu coenunenus. Katanuruueckue n Hekatanutudeckue peakuun. O0paTuMble U HEOOpaTUMBbIE PEaKIIHH.

Peakuuu 3amenieHus. DIEKTPOXUMUYECKHUH psiJl HAIPSDKEHUH METaJNIOB, €r0 MCIOIb30BaHUE JJIs IPOrHO3UPOBAHUS BO3MOYKHOCTH NPOTEKAHUSI peaKLIUi
MEX]y METaJUIaMU M PacTBOPaMH KUCJIOT. Peakiy BEITECHEHHSI OTHUX METAJUIOB U3 PACTBOPOB MX COJIEH APYTMMH METaJUIaMu.

Peakiiuu oomena. Peakuuu HelTpanuzamnuu. Y CJIOBUS TPOTEKAHUsS PEaKlnii oOOMeHa B pacTBOpaXx J0 KOHIIA.

Tunb XAMAYECKHUX peakiuii (Mo MPU3HAKY YHCIIO0 M COCTAB HCXOIHBIX BEIIECTB U MPOJTYKTOB PEAKIMN») Ha IPUMEpPE CBOICTB BObI. Peakius pa3ioKeH s
— DJIEKTPOJIN3 BOJIbl. Peakiuu coequHeHuss — B3auMOJIEHCTBHE BOJbI C OKCHJIaMU METaJNIOB U HeMeTaiyioB. [loHaTue «runpokcuap». Peakuyu 3ameneHus —
B3aMMO/IEHCTBHE BOJIbI C LIEIOYHBIMU U I1IE€T0YHO3EMENbHBIMU MeTallIaMu. Peakiiun oOMeHa (Ha mpumepe ruipoin3a cyabpuaa alloMUHUS U KapOuja Kaiblns).

Pacuernbie 3agauu. 1. Boruncnenue no XMMHYECKUM ypaBHEHUSIM MacChl WM KOJMYECTBA BEIIECTBA MO M3BECTHOM Macce MM KOJIMYECTBY BEILIECTBA
OJTHOT'O U3 BCTYINAIOLIUX B PEAKIMIO BELIECTB WIIU MPOIYKTOB peakinu. 2. Beruncinenne Maccsl (KoJIM4ecTBa BellecTBa, 00beMa) MPOAYKTa PeaKIMH, €CIM U3BECTHA
Macca UCXOHOTO BEIIECTBA, COJEPIKAIIETO ONPEACTICHHYIO AO0II0 TpuMecei. 3. Berancienue macchl (KOJMYecTBa BENIECTBA, 00beMa) MPOYKTa PEaKIUH, €CIIH
M3BECTHA Macca pacTBOpa U MaccoBasi J0Jsl paCTBOPEHHOT'O BEILIECTBA.

Jemoncrpanun. [Tpumeps! Gpusnyeckux sBICHUN: a) IUIaBlieHUe napaduHa; 6) BO3TOHKA MO/a UK OEH30MHON KHUCIIOTHI; B) paCTBOPEHHE MepMaHTaHaTa
Kanust; T) 1upGy3ust AYIUCTHIX BEHIECTB C TOPSILEH JIaMITOUYKH HakanuBaHusl. [[puMepbl XUMUYECKUX SIBICHUH: a) ropeHue Maraus, pochopa; 0) B3aumoaeicTBre
COJISHOW KHUCJIOTBI ¢ MPaMOPOM HJTH MeJIoM; B) TosydeHue rujgpokcuna meau (11); r) pacTBopeHue NMonydeHHOTO THAPOKCHIA B KHCIOTAX; 1) B3aUMOJICHCTBUE
okcuna meau (1) ¢ cepHOI KUCIOTOW MpH HArPEeBaHWM; €) pa3IoKEHHE MEepMaHraHarta Kayus; )K) B3aMMOJEHCTBUE pa30aBIICHHBIX KHCJIOT C METallIaMu; 3)
pa3JoKeHue MepoKCUaa BOAOPOA; M) FIEKTPOIIU3 BOJBL.

JlaGopatopHble onbIThl. 3. CpaBHEHHE CKOPOCTH MCIIAPEHUs BOABI M CIUPTA MO UCYE3HOBEHUIO UX Kamelb Ha GuIbTpoBasibHOM Oymare. 4. OkucieHue
MeIM B IJAMEHU CHUPTOBKH MM Topenkd. 5. [loMyTHeHHEe H3BECTKOBOH BOJBI OT BBLABIXaEMOIO yIJIeKHcioro rasza. 6. IlomydeHue yriaekucioro rasa
B3aMMOJICHCTBHEM COJIBI M KUCIIOTHI. 7. 3amMerienue Meau B pactBope xjiaopuaa meau (1) sxenesom.

TEMA 5
IMpakTukym Ne 1



Ipocreiimme onepanuu ¢ BemectBoM (5 u)

1. IlpaBuna TeXHUKH 0€30MACHOCTH MpU paboTe B XUMHUUYeCcKOM kabuuete. [Ipuemsl oOparienus ¢ 1abopaToOpHBIM 000pyAOBaHUEM M HArpeBaTeIhHBIMU
npubopamu. 2. HabmoneHus 3a U3MEHEHHUSIMH, TPOUCXOSIIUMU C TOPSIIEH CBEUOW, M WX omucaHue. 3. AHanmu3 mouBbl U BOABL. 4. [IpH3HAKKM XUMUYECKHX
peakmmii. 5. [IpuroToBiIeHHEe pacTBOpa caxapa U OIpeIeIeHue MacCOBOH JTOJIU €0 B PaCTBOPE.

TEMA 6

PacrBopenue. PacTtBopsbl.

CsoiicTBa pacTBOpoOB 1eKTpoJuToB (18 u)

PactBopenue kak Qusuko-xumudeckuii npouecc. [lonstue o ruaparax u Kpucrawiorgaparax. PactBopumocts. KpuBblie pacTBOPUMOCTH KaK MOJEINb
3aBMCHMOCTH PAacTBOPMMOCTH TBEPHABIX BEILIECTB OT TemIepaTypbl. HacbllleHHbIC, HEHACBHILIEHHBIE U IIEPECHIIEHHBIE PACTBOPBL. 3HAYEHUE PACTBOPOB IS
IIPUPOJIBI U CEIIBCKOTO XO035MCTBA.

IToHaTne 00 3NEKTPOIMTUYECKON AMCCOLMALUMN. ODJEKTPOJUTHl U HEUIEKTPOIUTHL. MeXaHu3M AMCCOLMALUMHN 3JIEKTPOJIUTOB C PA3IMYHBIM THUIIOM
XUMHUUYECKOH CBs3U. CTENeHb IEKTPOIUTHYECKOHN auccoruanyy. CUIIbHBIE U Clla0ble JIEKTPOJIUTHI.

OCHOBHbIE TIOJO0XKEHUS TEOPUM 3NIEKTPOJIMTUYECKOM auccouuanuu. MoHHble ypaBHEeHUs peakuuil. YCJIOBUS NPOTEKAHUS pPEaKUUUd OOMEHa MEXIy
JJIEKTPOJIUTAMH 10 KOHIIA B CBETE MOHHBIX IIPEICTABICHUMN.

Knaccugukaius HOHOB U UX CBOMCTBA.

Kucnorsl, ux knaccudukanus. Jucconmanus KUCIOT U MX CBOWCTBA B CBETE€ TEOPUHU DIIEKTPOJUTHUYECKOHN qucconuanui. MoJeKynspHble U WOHHBIC
YPaBHEHUs PEaKLMil KUCIOT. B3auMOAEHCTBUE KUCIIOT ¢ METAJTIaMH. DJIEKTPOXUMUYECKUI Pl HAIIPSHDKEHUM MeTajuloB. B3auMoneincTBUe KUCIOT ¢ OKCUAAMHU
MeTayl10B. B3aumoielicTBre KUCIOT ¢ OCHOBaHUSIMU — PEaKIUs HelTpanu3anuu. BzaumoeiicTBue Kucior ¢ coisiMu. Mcenosnb3oBanue TadiIuibl pacCTBOPUMOCTH
JUIS XapaKTEPUCTUKN XUMUYECKUX CBOWCTB KHUCIIOT.

OcHoBanus, ux kiaccuuxanus. Jluccouuanuss OCHOBaHMM M UX CBOICTBa B CBETE€ TEOPHM SJIEKTPOJUTHUECKOW aucconumanuu. BiaumoneiictBue
OCHOBAHHUH € KMCJIOTaMH, KUCIOTHBIMU OKCHJIAaMH M cOJIsIMU. Vcnonp3oBaHne TabIUIbl PACTBOPUMOCTH JUISl XapaKTEPUCTUKNA XMMUYECKHX CBOMCTB OCHOBaHUU.
PasnosxeHne HepaCTBOPUMBIX OCHOBAHUI IIPU HATPEBAHUM.

Conu, ux kiaccuGuKanys U TUCCOLUAINS pa3IMYHBIX THIIOB cojieil. CBocTBa coslel B CBETE TEOPUH AIEKTPOIUTHUECKOH aucconnanuy. Bzanmonelicteue
coJied ¢ MeTajulaMH, YCJIOBHSI TPOTEKaHUs HTHX peakuuil. B3aumopeiicTBue coiield ¢ KHCIOTaMH, OCHOBAaHHSIMHU W COJisiMH. Mcronb30BaHHE TalJIUIIBI
PacTBOPUMOCTH JJIs1 XapaKTEPUCTUKU XUMHUYECKUX CBOWCTB COJIEH.

O06001menue cBeeHni 00 OKCHaaX, X KiIacCU(pUKAIIUU U XUMHUYECKUX CBOMCTBAX.

I'enernueckue psapl METAIUIOB U HEMETAIIOB. ['eHeTHUecKas CBA3b MEKY KJIacCaMU HEOPTaHUYECKUX BEILLECTB.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakKi. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJICHUE.

Peakiium MoOHHOrO OOMEHa M OKMCIMTEIbHO-BOCCTAHOBHUTEIbHBIE peakiuu. CocTaBleHHE YpPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX DPEaKLUH
METOJIOM 3JIEKTPOHHOT0 OajnaHca.

CBoiicTBa IPOCTHIX BEIIECTB — METAJUIOB U HEMETAJUIOB, KHCIIOT U COJIEH B CBETE MPE/ICTaBICHUI 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MpOIIeccax.

JdemoHcTpanuu. VcneiTanne BeMECTB U UX pacTBOPOB Ha 3JIEKTPONPOBOJHOCTh. [[BUKEHNE OKPAIIEHHBIX HOHOB B JIEKTPUYECKOM IT0JI€. 3aBUCUMOCTh
ANIEKTPOIIPOBOTHOCTH YKCYCHOM KHCIIOTBI OT KOHICHTpaluu. B3amMopeiicTBue UHKA C cepol, coistHOi kucioroi, xmopuaoM mean (I1). openune maruawms.
B3anMopeicTBre XJIOpHOM B CEpOBOLOPOIHON BOJBI.

JlabopaTropHble onbIThL. 8. Peakinu, xapakTepHbIe I paCTBOPOB KUCIOT (CONITHON Mtk cepHoil). 9. Peakiuu, XxapakTepHbIe JJIsl PACTBOPOB IIEIOueH
(runpoxcunoB Hatpus win kKanus). 10. [Tooydenue u cBoiicTBa HEpaCTBOPUMOro OCHOBaHMs, Hanpumep ruapokcuaa meau (11). 11. Peakuuu, xapakTepHbie s



pacTBOpoB cojeil (Hampumep, s ximopuna meau (11). 12. Peakiuu, xapakTepHbIe Ui OCHOBHBIX OKCHJIOB (HampuMep, s okcuaa kanbiwms). 13. Peakium,
XapaKTepHbIe U KUCIOTHBIX OKCUJIOB (HAIpUMep, ISl YIIICKHCIIOrO ra3a).

TEMA 7

IpakTukym Ne 2

CBoiicTBa pacTBOPOB Y1EKTPOJIHTOB (4 u)

6. Monnble peakuuu. 7. YCIOBHs INPOTEKAHUS XMMHUYECKHX pPEaKLUi MEXAy pacTBOpaMH 3JIEKTPOJIUTOB A0 KoHIA. 8. CBONCTBa KUCIIOT, OCHOBAaHUI,
OKCHJIOB U cojeil. 9. PelieHne akciepuMeHTalIbHBIX 33/1a4.



TemaTn4yeckoe IJIAHHPOBAHME C YKA3aHUEM KOJIUYIECTBA YaC0B, 0TBOJUMBIX HA OCBOCHUE Ka)KIIOi/i TEMbI

Ne | Koamnuec Tema ypoka Bujipl nesarensnocTn
H/H TBO IKCKYpPCHH, MPAKTUIECCKasA
4ACOB padoTa, NpoeKThI
1. 1 Beeoenue. Ilpenver xumuu. Benjectsa. Posib XMWY B )KU3HU YEJIOBEKA.
2. 1 [lepuoauueckas cucrtema xumuueckux 3nemeHToB /.M. MenneneeBa. 3naku
XUMHUYECKHX DJIEMCHTOB.
3. 1 Xumugeckue Gopmyasl. OTHOCHTEIbHAS ATOMHAS M MOJICKYJISIPHBIC MACCHI.
4, 1 I'nasa | Amomul xumuueckux rnemenmos. OCHOBHBIE CBEJICHUS O CTPOCHUU aTOMOB.
Jemoncmpayus «Moodenu amomos Xumuueckux 31eMeHmos»

5. 1 M3MeHeHus B COCTaBE s/Iep AaTOMOB XUMUYECKHUX JIEMEHTOB. M30TOMBI.

6. 1 CtpoeHue 3JIeKTPOHHBIX 000I0YEK.

7. 1 V3meHeHue yncna IeKTPOHOB Ha BHEIIHEM YHEPreTUYECKOM YPOBHE.

8. 1 B3anMoseiicTBre aTOMOB 3JIEMEHTOB — HEMETAJUIOB MEXKTY COOOiA.

0. 1 KoBanenTHast monsipHasi XUMHUECKasl CBA3b.

10. 1 Meramueckasi XUMHUYECKasi CBSI3b. Jlabopamophas
paboma Ne 1.
«Cocmasnenue
Mmooenet MOIeKyl U
KPUCMAILILO8 C PA3HBIM
8UOOM

11. 1 CamocmosmenvHhasi
paboma no meme:
«Buovl xumuyeckoi
CBA3UY

9)
12. 1 I'naga || IlIpocmote eeujecmaa.

[IpocTblie BelecTBa METAIIIBI U HEMETAJLIBI.
Hemoncmpayusn
OO0pa3ibl THITMYHBIX METAJUIOB, HEMETAJLIOB.




13. 1 KomnuuecTBo BelecTna.
14. 1 MouisipHblii 00BEM ra3oB.
15. 1 [ToaroroBka Kk KOHTPOJLHOM padoTe no Teme: «IIpeamer xumuu. BemectBa. ATOMBI».
16. 1 Konumponsnan paboma
N 1 no meme:
«IIpeomem xumuu.
Bewecmea. Amomoiy.
17. 1 I'nasa |1l Coeounenua xumuueckux snemenmos. CTCIeHb OKUCICHUA.
18. 1 Okcupl U JIeTy4re BOJIOPOJIHBIE COEIMHEHMUS.
Jlemoncmpayusn
3HAKOMCTBO ¢ 00pa3iiaMu OKCHOB
19. 1 OcHoBanus.
Hemoncmpauusn
3HAKOMCTBO C 00pa3liaMi OCHOBAaHUM
20. 1 Kucnorsl.
Jemoncmpayusn
3HAKOMCTBO ¢ 00pa3liaM KUCIOT
21. 1 Comu. Jlabopamopnas
paboma Ne 2
«3nakomecmeo c
obpasyamu eeujecmas
DA3HBIX KIACCOBY.
22. 1 Kpucrannnieckue pemerku.
23. 1 YucThie BELIECTBA U CMECH. Jlabopamopnas
paboma Ne 3
«Pazoenenue cmeceiiy
24. 1 MaccoBast 1 00beMHasa JOJIW KOMIIOHEHTOB CMECH.
25. 1 Pemenne 3amau mo teme: «MaccoBast OIS ».
26. 1 I'nasa |\ Hamenenus, npoucxooaujue c éeuiecmeamu.
®dus3nyeckue IBICHUS B XUMHHU
27. 1 XUMHUYECKUE PEAKLIUH. Jlabopamopnas

paboma Ne 4




«Duzuueckue u

XUMuyecKue s181eHus.

28. 1 XUMHYECKUE YPAaBHCHHSI.

29. 1 PacyeTsl 10 XUMUYECKUM YPaBHEHHUSIM.

30. 1 Konmponsnas paboma
Ne 2 no meme:
«Coedunenusn
XUMUYECKUX
INIEMEHM 08.
Xumuueckue
YPAaGHeHUuR»

31- 2 Peakuuu paznoxeHus.

32.

33- 2 Peakmiu coeqHECHMS.

34.

35- 2 Peaknum 3amemnieHust.

36.

37- 2 Peakuuu obmeHa.

38.

39. 1 Tunel XUMHYECKUX pEaKIMii Ha IPUMeEpPE CBOMCTB BOJBL.

40. 1

41. 1 I'nasa N Ilpocmeituiue onepayuu c éeuiecmeom (Xumuueckuii RPAKMUKym) Ipaxmuueckas paboma
Ne 1 «Ilpuemvr
obpawenus ¢
1ab60pamopHuIM
000pyO0osaHuem»

42. 1 Ilpakmuueckas paboma
Ne 2 «Habnrooenue 3a
2opAuell ceeyouly

43. 1 Ilpakmuueckas paboma

Ne 3 «Ananuz nouewvl u
80001 )




44, 1 Ilpaxmuueckas paboma
Ne 4 «Ilpueomoesnenue
pacmeopa caxapa u
pacuem e20 Maccosol
ooauy

45. 1 I'nasa \/| Pacmeopenue. Pacmeopel.

PactBopenne . PacTBOpUMOCTH BEIIECTB BOJE.

46. 1 DIEKTPOITUTHIECKAs JUCCOIHAITHS.

47. 1 OCHOBHBIE TIOJIOKEHUS IIEKTPOTUTHUECKON AUCCOIHAITIH.

48. 1 [ToaroroBka Kk KOHTPOJBHOU paboTe 1o TeMam: «TUIBI XUMUUECKUX peakuuid. Teopus

AJIEKTPOIUTUYECKOMN TUCCOITUAIIANY.
49. 1 [ToaroroBka k koHTpoJBHOU padoTe Ne 3 mo TeMam: «TUIIBI XUMHUYECKUX PEAKIIUH.
Teopust SNEKTPOIUTHUECKON AUCCOITHAIIMH.

50. 1 Konumponsnas paboma
Ne 3 no memam:
«Tunwvl xumuueckux
peaxkyuit. Teopus
INEKMPOIUMUYECKOTL
ouccouuayuu.

o1- 2 Wonnble ypaBHEHUS. Xumuueckuu Ouxmanm.

52,

53. 1 Ilpakxmuueckas paboma
Ne 5 «Honnvie
peaxyuu»

54. 1 Kucnotsl, ux knaccupukanys u CBOWCTBA. CamocmosmenvHas

paboma: «HMonnvle
VDAaBHEeHUs»

55. 1 OcHoBaHUs, UX KJIACCU(DUKAIMS U CBOHCTBA. I'pynnosas paboma

56. 1 Oxkcupl, NX Kiaccu(UKAIIsI U CBOMCTBA. Paboma 6 napax

S7. 1 Comnu, ux xkiaccuduKanys U CBOMCTBa. Hnousuoyanvrule

3a0aHus

58. 1 Ilpaxmuueckas paboma

Ne 6 « Ceoticmesa




KUCAIOM, OCHOBAHUII,
OKCUO08 U COIeU).

59- ['eHeTrueckas CBsI3b MEKIY KJIaCCaMH BEUICCTB. [TpoBeneHue

60. WHTETPUPOBAHHOTO
ypOKa XUMHHU U
OHOJIOTUH 1O
00001IeHI IO
NpEeCTaBICHUN O POJIU
pacTBOPOB B )KMBOU U
HEXXUBOU MPHUPOJIE

61. Ilpaxmuueckas paboma
Ne 7 «Pewenue
IKCHEPUMEHMATIbHBIX
3a0au».

62- OKHUCIIUTEIIEHO — BOCCTAHOBHUTEIIBHBIC PEAKIIHH.

63.

64. Camocmosmenvhast
paboma:
«Oxucaumensho —
80CCMAHOBUMENbHBLE
peakyuuy

65. O60061meHne matepuana rno remam: «Kiaccbl HEOPraHUYECKUX COEAMHEHUH.

I'eHeTHuecKas CBsI3b MEXKAY KJIacCaMHM HEOPTaHUYECKUX COeIMHEHUI»

66. O06006meHre MaTepraia 1Mo Teme: «THIbl XUMHUYSCKUX PeaKIinii»

67. Konmponvnas paboma
3a 200.

68. AHanu3 KOHTPOJIBHON pabOTHI 3a TOI. Ananu3z KOHMPOILHOU

paodomul 3a 200.







