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1.IlnannpyemMble pe3y/bTaThbl OCBOCHUSI XUMHH
8-1t knacc
JInuyHOCTHBIE!

-0CO3HaBaTh €IUHCTBO U LIEJIOCTHOCTH OKPYKAIOIIEro MUpa, BO3MOXKHOCTH €ro ITI03HaBa€MOCTH U -
00BSICHUMOCTH Ha OCHOBE JIOCTH)KCHUH HAYKH,

-IIOTPEOHOCTh U TOTOBHOCTH K CAMOOOPA30BaHMIO, B TOM YHKCIIC M B PAMKaX CaMOCTOSTEIILHON
JIEeTEIbHOCTH,

-OILICHUBATD )KU3HEHHBIEC CHUTYaIllUU C TOYKHU 3peHusi 0e301acHoro 0opas3a )KM3HU U COXPaHEHHs 3/I0POBbS;
-OLICHUBATh SKOJIOI'MYECKUI PUCK B3aUMOOTHOIIEHUH YeI0BeKa U IIPUPOJIBI;

-¢opMHUPOBaTh HKOJIOIMYECKOE MBIILIEHUE: YMEHUE OLIEHUBATh CBOIO JEATEIbHOCTh U IIOCTYIIKH JIPYTUX JIOJEH C
TOYKH 3PEHUs COXPAHEHUs OKPYXKAIOLIEH Cpeabl.

MeTaHpe}]MeTHbIe:

-CaMOCTOSATEIILHO 00HAPYXUBATh U (POpMYITHPOBATH yueOHYI0 IpodIIeMy,

-OMpeNeNATh 1Ieb YUeOHOW JAesTebHOCTH, BEIOMPATh TEMY MTPOEKTa;

- BBIJIBUTATh BEPCUU PeIlIeHUs POOIIEMBbI,

-0CO3HaBaTh KOHEUHBIN pE3ysbTarT,

-BBIOMpAaTh W3  MPEUIOKEHHBIX W HMCKAaTh  CaMOCTOSATEIHLHO CpeACTBa  JOCTHXKEHHUS  Lely;
-COCTaBNIATh (MHAMBHAYaJbHO WJIM B TpyNIe) IUTAH pemieHus 1poOjeMbl (BBITOJHEHHUS IPOEKTA);
-aHaIIM3UPOBATh, CPABHUBATh, KJIACCHPHUIIUPOBATH U 00001IaTh (DaKTHI U SBICHHS,

-BBISIBJISITH TIPUYMHBI ¥ CJICICTBYSI TPOCTHIX SIBJIICHHIA;

-CTPOMTH  JIOTHYECKOE pacCyXIeHHe, BKIIOYAIOIlee YyCTAaHOBJIEHWE IPUYMHHO-CIEIACTBEHHBIX  CBS3EH;
-YMETb OIpPEAEISITh BO3SMOXKHBIE HCTOUHUKY HEOOXOJMMBIX CBEJCHUH,

-[IPOU3BOIUTH TIOMCK MH(OPMAINH, aHATM3UPOBATH U OLIEHUBATH €€ JOCTOBEPHOCTD.

IIpenmeTtHbIe:

BocbMUKIJIACCHUK HAYYHMTCH:

*OIMKMCHIBATh CBOMCTBA TBEPIBIX, KHUIKUX, Ta3000pa3HBIX BEIECTB, BBIACISAT MX CYIIIECTBEHHBIC
MIPU3HAKY;

* XapaKTEepU30BaTh BEIECTBA IO COCTaBY, CTPOCHHUIO W CBOWCTBaM, YCTaHABIWBATh NMPUYHUHHO-
CJICJICTBEHHBIC CBSI3M MEXK/Ty TAaHHBIMU XapaKTePUCTHKAMHU BEIIECTBA;

* PaCKpbhIBaTb CMBICJ OCHOBHBIX XHMHUYECKUX TIOHATHH «aTOM», «MOJICKYJa», «XUMHUYCCKUU
AIIEMEHT», «IIPOCTOE BEILIECTBOY, «CI0KHOE BEIIECTBOY, «BAICHTHOCTHY, HUCIOJb3Yys 3HAKOBYIO CUCTEMY
XUMHU;

* U300pa)kaTh COCTaB MPOCTEUIIMX BEIIECTB C IMOMOIIBI0 XUMHUYECKUX (OPMYIT H CYIIHOCTb
XUMHUYECKUX PEaKLUN ¢ TOMOIIbI0 XUMUYECKUX YPABHEHHIA;

* BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYISPHYIO M MOJISIPHYIO MacChl BEIIECTB, a TaKKe€ MacCOBYIO
JIOJTFO XUMHYECKOTO 3JIEMEHTA B COSAMHEHUSAX JIJISl OIICHKU X MPAKTHYECKON 3HAYUMOCTH;

* CPaBHMBATh 10 COCTAaBY OKCHU/Ibl, OCHOBAHUS, KUCIOTBI, COJI;

* KJIacCU(UIIUPOBATH OKCUIBI U OCHOBAHHMS 10 CBOWCTBAM, KUCJIOTHI U COJIU TIO COCTaBY;

* OMUCHIBATh COCTaB, CBOMCTBA W 3HaueHUE (B MPHUPOJE U MPAKTUUYECKON NIEATEIHHOCTH YEIOBEKA)
MPOCTBIX BEHIECTB — KHUCIOPOJIa U BOAOPO/A;

* TaBaTh CPABHUTEJIBHYIO XapaKTEPUCTHUKY XUMHYECKHX OSJIEMEHTOB M BaXKHEHIIMX COETUHEHHN
€CTECTBEHHBIX CEMEHCTB IIEJIOYHBIX METAJIJIOB U TaJIOTEHOB;

*[10JIb30BATHCS TAOOPATOPHBIM 000PYIOBAHUEM M XUMUYECKON TIOCYIOMH;

* IPOBOJIUTh HECJIOKHBIC XUMUYCCKHUE OTBITHI M HAOIIOICHUS 33 M3MCHECHUSIMH CBOWCTB BEIIECTB B
mporiecce MX MPeBpalleHHU; cOOMI0IaTh NpaBWiIa TEXHUKH  O€30MaCHOCTH  NpPHU  MPOBEACHUU
HaOJII0ICHUH U OIIBITOB; 2



* pa3nuyYaTh SKCIEPUMEHTAIBLHO KHUCJIOTHI M IIENOYH, TONB3YsACh WHIUKATOPAMU; OCO3HABaTh
HE0OX0IUMOCTh COOIIOICHHSI Mep 0€30MacCHOCTH TP OOPAIICHUH C KUCIOTAMH | MIEIOYAMHU.

* KJIACCU(UIIUPOBATh XUMHUYECKHE JIIEMEHTHI HAa METAJIbl, HEMETaJUIbl, DJIEMEHTHI, OKCUIBl W
TUAPOKCUIBI KOTOPHIX aM(OTEpPHBI, W HHEPTHBIE JJIEMEHTHl (Ta3bl) JUIS OCO3HAHUS BAKHOCTH
YHOPSAI0YEHHOCTH HayYHbIX 3HAHUI;

* PacKphIBaTh CMbICH neproandeckoro 3akona Jl. M. Menneneesa;

* OMUCBHIBATh M XapaKTEPU30BaTh TAOIWYHYIO (OPMY TEPUOJUYSCKON CHCTEMBl XUMHYECKHX
3JIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX SJEp U PACIPEAEICHUE YUCIAa IEKTPOHOB IO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XUMHYECKHX AJIEMEHTOB MaJIbIX MEPUOJOB MEPUOJAUYECKON CHUCTEMBI, a TakXKe Kalus U
KaJIBITUS;

* pa3uyaTh BUJBI XUMHUYECKOW CBSI3U: HWOHHYIO, KOBAJICHTHYIO TMOJSPHYIO, KOBAJICHTHYIO
HETIOJISIPHYIO U METANTUYECKYIO;

* H300paXKaTh AJIEKTPOHHO-UOHHBIE (OPMYJIBI BEIIECTB, OOpPA30BAHHBIX XUMHUYCCKUMHU CBS3SIMU
pa3HoOro BUAA;

* BBISIBJISITH 3aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOCHUS MX KPUCTAITMYECKUX PEIMIETOK: MOHHBIX,
ATOMHBIX, MOJICKYJISIPHBIX, METAJUNIMYECKUX;

* XapaKTEepPU30BaTh XUMUYECKHE DJIEMEHTHI M WX COEAMHEHUS Ha OCHOBE IMOJIOKEHHUS IJIEMEHTOB B
MEPUOIUYECKON CUCTEME U OCOOEHHOCTEHN CTPOEHUS UX aTOMOB;

* ONKUCHIBATh OCHOBHBIE OTamnbl OTKpbITUS J[. 1. MeHeneeBbIM  MEepUOAMUECKOTO0 3aKOHA |
MEPUOANYECKON CHCTEMBl XHMHUYECKUX DJIEMEHTOB, KH3Hb M MHOTOOOPAa3HYI0 HAyYHYIO JIEATEIhHOCTH
Y4EHOT0;

* XapaKTepU30BaTh HAy4yHOE€ U MHPOBO33PEHYECKOE 3HAYeHHE MEepPHOJMYECKOr0 3aKoHa U
MEePUOINYECKON CUCTEMBbI XUMHYECKUX AeMeHToB J[. Y. MeHneneena;

* OCO3HABaTh HAYYHBIC OTKPBITHS KaK PE3yJbTaT JUIMTEIbHBIX HAONIOJACHWH, OIMBITOB, HAay4YHOU
MTOJIEMUKH, ITPEOIOTIEHHS TPYAHOCTEH U COMHEHHUH.

BocbMuKIaCCHUK IMOJYYHUT BO3MOKHOCTD HAYYUTHCH:

IrpaMOTHO 00OpalaThCcs ¢ BEIIECTBAMU B TOBCEIHEBHOM JKU3HH;

* 0CO3HABaTh HEOOXOJWMOCTbH COOJIIOIEHUSI TPaBUJI DKOJOTMYECKH O€30MacHOro MOBEACHUs B
OKpYKarollel NpUpOoIHON Cpee;

* IOHUMATh CMBICII U HEOOXOJUMOCTh COONIOICHUSI MPEANUCAHUM, MpeyiaraéMblX B UHCTPYKIUSIX
10 MCTIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH U JP.;

* HCIIOJIb30BaTh MPUOOPETEHHBIE KIIIOYEBbIE€ KOMIIETEHTHOCTHU MPH BBIMOJIHEHUH HCCIIEI0BATEIbCKIX
MIPOEKTOB IO U3YYEHHUIO CBOWCTB, CHOCOO0OB MOMYyYEHHS U pACIO3HABAHUS BEILIECTB;

* pa3BUBaTh KOMMYHHUKATHUBHYIO KOMIIETEHTHOCTb, MCIIOJIb3YSl CpEJCTBAa YCTHOW M MHCBMEHHOM
KOMMYHHKAIIMM TpU paboTe ¢ TeKcTaMu y4eOHWKAa W JOTOJHHUTEIbHOW JIUTEpaTypoil, CIpaBOUHBIMU
TabJIMLaMH, TPOSBISATH TOTOBHOCTh K YBaXXCHHIO MHOM TOYKHU 3pEHHS NPU OOCYKIECHUH DPE3yIbTaTOB
BBITIOJIHEHHOW paboThI;

* 0O0BEKTHBHO OIICHMBATh HMH(OPMAIMIO O BEIIECTBAX M XUMHUYECKHX IPOILECcCaX, KPUTUYECKU
OTHOCHUTBCS K NICEBAOHAYYHOU MH(opManuu, HeqoOPOCOBECTHON peKiaMe, Kacarolehcsl UCII0JIb30BAHUS
Pa3IUYHBIX BEIECTB.

* 0CO3HABaTh 3HAUYCHUE TEOPETHUUECKUX 3HAHUH JUIsl MPAKTUYECKOM IESTEIILHOCTH YEI0BEKa,

* OIMUCBIBATH N3YYEHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSSI IOTUKY CHCTEMHOTO aHaN3a;

* IPUMEHSATh 3HAHUS O 3aKOHOMEPHOCTSAX IMEPUOJIMYECKONM CUCTEMbl XUMHUYECKHX DJIEMEHTOB MJIf
0OBSICHEHUS U MPEIBUICHUS CBOMICTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HMH(POPMALMOHHYIO KOMIETEHTHOCTh MOCPEICTBOM YIIyOleHHUs 3HaHWM 00 HCTOpUU
CTAHOBJICHUS XUMUYECKOW HAYKH, €€ OCHOBHBIX IOHATHI, MEPUOJUYECKOrO 3aKOHA KaK OJHOrO U3
BOKHEMIIIKMX 3aKOHOB MPUPO/IbI, a TAK)KE O COBPEMEHHBIX JTOCTUKEHUAX HAYKH U TEXHUKH.



9-it knacc

JInuHOCTHBIE:
-yMEHHE OIICHUBATH MIOBEJCHIE YEJIOBEKA C TOUKH 3PCHHUS XUMUYECKOW 0€30MaCHOCTHU M0 OTHOIICHHUIO K
YEJIOBEKY U NPUPOJIE;
-00BSICHITH CYTh XUMUYECKHX ITPOIIECCOB;
-Ha3bIBaTh MPU3HAKHU U YCIIOBUS MPOTEKAHUS XUMUUYECKUX PEAKIIUN;

-IIPOTHO3UPOBATH MPOIYKTHl XUMHYECKHX PEaKIiii o popmysiaM/Ha3BaHUSIM UCXOJIHBIX BEIIECTB;
-ONpeeNsATh HCXOAHbIE BelecTBa M0 (hOpMyliaM/Ha3BaHUSM MPOIYKTOB PEaKIiH;

MeTal’lpe}]MeTl—[l)le:

-CaMOCTOSITENIHHO OOHAPYKUBATh U (POPMYIUPOBATH MPOOIIEMY ;
-BBIJIBUTaTh BEPCUM pEIIeHHUs MpoOJeMbl, OCO3HABAaTh KOHEUYHBIM pe3yabTaT, BBIOMpaTh U3
MPEI0KEHHBIX U UCKaTh CAMOCTOSATEIBHO CPEJCTBA JIOCTHKEHUS LEIH;
-COCTaBJIATh (MHAUBUAYAIIHO WIH B IPYIIE) IUIAH pelieHus IpoOaeMbl (BbIIOIHEHUS IPOEKTA);
-noI0MpaTh K KK 101 pobiieMe (3a1aue) aIeKBaTHYIO € TEOPETHUECKYIO MOJIEIIb;
-paboTas Mo MpeAIOKEHHOMY M CaMOCTOSITEJIbHO COCTaBJIEHHOMY ILJIaHYy, HCIOJb30BaTh Hapsiay ¢
OCHOBHBIMH U JIONIOJIHUTEJIbHBIE CPEACTBA (CIIPABOYHASI IUTEPATYpa, CI0KHbBIE MPUOOPBI, KOMIIBIOTED);
-paboTaTh MO CAMOCTOATEIBHO COCTABJIEHHOMY IUIaHY, CBEpPSSCh C HUM M LEJIbIO ACSITEIbHOCTH,
WCIIPABJISAsl OIMOKU, UCTIOIB3YsI CAMOCTOSITENILHO M01I00paHHbIe cpecTBa (B TOM uuciie u MHTepHeT);
-aHaJIM3UPOBAaTh, CPABHUBATD, KIIACCU(PUIIMPOBATH U 0000IIATh OHATHS,
- JlaBaTh OIpeEJeNieHuEe TMOHATUSAM Ha OCHOBE H3YYEHHOIO Ha PA3JIMYHBIX MpeAMETax y4eOHOro
MaTepuana;
-000011aTh MOHATUS — OCYHIECTBJIATH JIOTMUECKYIO OTEpaldi0 Mepexoja OT MOHSITHUS C MEHBIINM
00BEMOM K ITOHITHIO ¢ OOJIBIINM 00BEMOM;
-paccCMOTpPEHNE XMMHUYECKHX MPOLIECCOB;
-HMCII0JIb30BaHUE XUMUYECKUX 3HAaHUH B OBITY;
- 00BsICHEHHE MHpa C TOYKHU 3PEHUS] XUMUH;

IIpenmeTtHbIe:

I[eBﬂTI/IKJIaCCHHK HAYYMUTCH:

* OOBACHATH CyTh XUMUYECKUX IIPOLECCOB U UX MPUHLUINAIBHOE OTIINYHE OT (PU3NYECKHUX;

* Ha3bIBATh IIPU3HAKU U YCIOBUS IPOTEKAHNUS XUMUUECKUX PEaKLU;

* YCTaHABJIMBATh NPUHAMICKHOCTh XUMHUUYECKON pEakUUu K ONpPENeIEHHOMY THUILY IO OJZHOMY H3
KJIaCCU(UKAIMOHHBIX MPU3HAKOB: 1) MO YMCIy M COCTaBY MCXOJHBIX BEIECTB U MPOJYKTOB PEAKLUU
(peakuuu COEIUHEHUS, Pa3/IOKEHUs, 3aMelleHUss U OoOMeHa); 2) [0 BBIJEIECHUI0 MJIM IOTJIOIEHUIO
TEIUIOTHI (PEaKUMU HK30TEPMHUECKUE U IHIOTEPMHUYECKHE); 3) N0 M3MEHEHHIO CTEHNeHEW OKHMCIECHUs
XUMHYECKHX 3JIEMEHTOB (PEaKIHu OKHCIUTEIbHO-BOCCTAaHOBHUTEIbHBIC); 4) M0 00paTMMOCTH Mpolecca
(peakiuu 0OpaTUMBIE U HEOOPATHMBIC);

* Ha3bIBaTh (DAKTOPHI, BIUAIOLINE HA CKOPOCTh XMMUYECKUX PEaKIIHii;

* Ha3bIBaTh (DAKTOPHI, BIUAIOLINE HA CMEIIEHNE XUMHUECKOTO PABHOBECHS;

* COCTaBJIATh YPaBHEHHMs DJIEKTPOJUTUYECKON IUCCOLMALMU KUCIOT, LIEJI0YEH, COJIEH; MOJHBIE U
COKpAIll€HHbIE MOHHBIE YpPaBHEHUs peakuuid OOMEeHa; YpaBHEHHUS OKHCIUTEIbHO-BOCCTAaHOBMUTEIIBHBIX
peaKuuii;

* IPOrHO3UPOBATh MPOIYKThl XMMHUUYECKHX peakuuil mo (opmyrnaM/Ha3BaHUSM HCXOTHBIX BEILIECTB;
OTIpeNIeNATh UCXOJHBIE BEIIECTBa 10 (hopMyIaM/Ha3BaHUSIM MPOAYKTOB PEaKIiH;

* COCTaBJATh YpPaBHEHMsS pPEAaKIMH, COOTBETCTBYIOUIMX TIOCIEJOBATEIBHOCTH  («IETIOUKE))
[IPEBpAICHUI HEOPraHUYECKUX BEIECTB PA3IIMYHBIX KJIACCOB;

* BBISBJIATH B IIPOLECCE DKCIIEPUMEHTA IPU3HAKH, CBUIETENBCTBYIOIIUE O IIPOTEKAaHUU XUMHUYECKOU
peakuuu;

* IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MAaCCOBOU JI0JIEH paCTBOPEHHOIO BEILECTBA,
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* OTIPENIeNSITh XapaKTep CPEeAbl BOJIHBIX PACTBOPOB KUCIOT M MIENOYEH MO WU3MEHEHHUIO OKPACKH
WHMKATOPOB;

* POBOJIUTh KAYECTBCHHBIC PEAKIIMH, MOJATBEPXKIAIONINE HAIMYHE B BOJHBIX PACTBOPAX BEIICCTB
OT/ICTHbHBIX KATHOHOB ¥ aHUOHOB.

* OIPEACTATh MPUHAUICKHOCTh HEOPTaHMUECKUX BEUIECTB K OJTHOMY M3 W3YYEHHBIX KJIACCOB/TPYIIIL:
METaJUIbl ¥ HEMETaJIbl, OKCUIbI, OCHOBAHUS, KMCIIOTHI, COJIH;

* COCTaBJIATH (DOPMYITBI BEIIECTB 110 UX HA3BAHUSM;

* OIPEACTATh BAJICHTHOCTD M CTETIEHb OKHMCIICHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATh (POPMYIIBI HEOPTaHMUECKUX COEAWHEHHWU M0 BAJICHTHOCTSM M CTETICHSM OKHCIICHHS
SIIEMEHTOB, a TAaK)Ke 3apsAJaM HOHOB, YKa3aHHBIM B TaOJHIIE PACTBOPUMOCTH KHCIIOT, OCHOBAaHWUU H
COJICH;

* O0BSICHITh 3aKOHOMEPHOCTH W3MEHEHUsS (U3NYECKHX M XUMHYCCKHUX CBOMCTB IMPOCTHIX BEIIECTB
(MeTa;ioB M HEMETaJJIOB) W MX BBICHIMX OKCHJIOB, OOpa30BAHHBIX JJIEMEHTAMU BTOPOTO M TPETHETO
MIEPHUO/IOB;

* Ha3bIBaTh OOIIME XWMHUYECKHE CBOWCTBA, XapakTepHBIE /IS TPYII OKCHIOB: KHCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIINE XMMHUYECKHE CBOIMCTBA, XapaKTEpHBIE ISl KAKIOTO M3 KJIACCOB HEOPTaHUYECKHX
BEIECTB: KMCIIOT, OCHOBAHWH, COJIEH;

* IPUBOJIUTH TPHUMEPHI PEAKIUH, TMOATBEPKAAOMNX XUMHUYECKHE CBOWCTBA HEOPTaHMYECKUX
BEIIIECTB: OKCHIOB, KMCJIIOT, OCHOBAHHUH U COJICH;

* ONpENeNsTh  BELIECTBO-OKUCIMTENb UM BELIECTBO-BOCCTAHOBUTEIh B  OKHUCIHUTEIHHO-
BOCCTaHOBHUTEJIHHBIX PEAKITUSAX;

* COCTaBJISITh  OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIN OamaHc (UIsI UW3YYEHHBIX peakuui) 1o
MPEUTOKEHHBIM CXEMaM PEeaKIIHii;

* IPOBOJINTH J1A0OPATOPHBIE OMBITHI, MOATBEPIKAAIONINE XUMHUECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEIIECCTB;

* MPOBOJUTHL JIA0OPATOPHBIC OMBITHI IO TIOJYYEHHIO M COOMPAHHMIO Ta3000pa3HBIX BEIIECTB:
BOJIOPO/JIa, KUCJIOPOA, YIIIEKUCIOTO T'a3a, aMMHUaKa; COCTABIISATh YPaBHEHUS! COOTBETCTBYIOUIUX PEAKIUH.

I[eBﬂTI/IKJIaCCHI/[K MOJYYHUT BO3MOKHOCTD HAYYUTHCH:

* COCTAaBIIITh MOJICKYJISIDHBIE W TOJHbIE WOHHBIC YPAaBHEHHWS 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

* IPUBOJUTH TIPUMEPHl PEAKIHid, IOATBEPKIAIONINX CYIIECTBOBAHUE B3aUMOCBSI3H MEXKIY
OCHOBHBIMH KJIaCCAMH HEOPraHUYECKHX BELICCTB;

* IPOTHO3HUPOBATh PE3YJbTAThl BO3JICHCTBUS pA3NUYHBIX (AKTOPOB Ha HM3MEHEHHE CKOPOCTH
XUMHUUYECKON peaKIinu;

* IPOTHO3HMPOBATh PE3YJIbTaThl BO3JACHCTBHS PA3NUYHBIX (AKTOPOB HA CMEIICHHE XHMHYECKOTO
paBHOBeECHSI.

* IPOTHO3UPOBATh XUMHYECKUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTAaBA M CTPOCHHS;

* IPOTHO3HUPOBATh CHOCOOHOCTH BEIIECTBA IMPOSBISATH OKHCIUTEIBHBIE WM BOCCTAHOBHUTEIHHBIC
CBOMWCTBA C Y4ETOM CTETIEHEH OKUCIICHHS JIEMEHTOB, BXO/SIIUX B €r0 COCTaB;

* BBISIBJISITH CYLIECTBOBAHUE TE€HETUYECKOW B3aMMOCBS3M MEXIY BEIIECTBAMU B Psay: NPOCTOE
BEIIIECTBO — OKCHUJ — TUAPOKCH]I — COJIb;

* XapaKTepu30BaTh 0COObIE CBOCTBA KOHIIEHTPHPOBAHHBIX CEPHOW U a30THOW KUCIIOT;

* IPUBOJUTH TPHMEPHl YPAaBHEHWH peakUuii, JISKAIUX B OCHOBE IPOMBIIIICHHBIX CIIOCOOOB
MOJIy4eHHST aMMHaKa, CEPHON KHCIIOTHI, YyT'yHa U CTaJIH;

* OTIHCHIBATh (PU3UYECKHE U XHMMUYECKHUE MPOIIECCHI, SBISIONINECS YacThI0 KPyroBOpOTa BEIIECTB B
HpUPOJE;

* OpraHU30BbIBATh, TPOBOJUTH YYCHHYECKHE MPOEKTHI 0 HCCIEIOBAHUIO CBOWCTB BEIIECTB,
MUMEIOLINX BAKHOE MPAKTHYECKOE 3HAYCHUE.



2. Coodeporcanue yueoHo2o npeomema «Xumus

8 kaace.

Paznen 1. OcHOBHBIE OHATHS XMMUH (YPOBEHb ATOMHO-MOJIEKYJISAPHBIX NPeICTABIEHHI)

[Ipenmer xumuu. XHWMHUs KaKk 4acThb €CTECTBO3HaHUA. BemiectBa M ux cBoucTBa. YuCThIE
BEIECTBA U CMecH. MeTO/pl MO3HAHHUS B XMMHH: HaOIMIOJCHHE, dKcrepuMeHT. [IpueMbl OGe3omacHo
paboTel ¢ 00opynoBaHuEM U BemecTBaMu. CTpoeHHE IIIaMeHH.

Uucteie BemectBa W cMecd. CrocoObl OYHCTKM BEIIECTB: OTCTaWBaHWE, (QUIBTPOBAHUE,
BBIITAPUBAHKE, KPUCTAIUIM3ALUSA, JUCTWUIALMS. DU3HMUYECKHE M XUMUUYECKHUE SIBICHUS. XUMHUYECKUE
peakuuu. [lpu3HaKM XMMHUECKHX pEaKIUi M YyCIOBHUS BO3HUKHOBEHMS W TEUCHUS XUMHUYECKUX
peaKuum.

ATOMBI, MOJIEKYJbI M HOHBI. BemiecTBa MOJIEKYISIPHOTO W HEMOJEKYJISIPHOTO CTPOCHHSL.
Kpucrannumueckue u amopdubie BemectBa. KpucTaimyeckue pelIeTKd: HOHHAs, aTOMHas W
MoJieKyJsipHas. [IpocTeie M CIIOKHBIE BEIMIECTBA. XHMMHUYECKHM B3JI€MEHT. MeTamibl U HEMETaJUIbl.
ATtomHas eauHuIla Macchl. OTHOCUTENIbHAs aTOMHas Macca. SA3bIk XUMHUHM. 3HAKK XUMHUYECKHUX
AJIEMEHTOB. 3aKOH TOCTOSIHCTBA COCTaBa BemlecTBa. Xumudeckue Gopmyiabsl. OTHOCUTETbHAs
MOJIEKyJIsipHass Macca. KadyecTBEHHBI W KOJIMYECTBEHHBIM COCTAB BEIIECTBA. BbIUKCIECHHS MO
XUMUYecKUM popmyniam. MaccoBast 107151 XUMHUECKOTO 3JIEMEHTA B CJI0OKHOM BEIIIECTBE.

BanieHTHOCTD XMMHUYECKUX 3JIeMEHTOB. OmpesesieHne BaJCHTHOCTH AJIEMEHTOB Mo (hopmyrnam
OuHapHBIX coequHeHni. CocTaBieHne XUMUYECKUX (hOpMYiT OMHAPHBIX COEIMHEHUHN IO BaJIEHTHOCTH.

ATOMHO — MOJIEKYJISIPHOE ydeHHUE. 3aKOH COXpaHEHHUsI MacChl BemecTB. JKU3Hb U JACSITEIHHOCTD
M.B. JlomoHOCOBa. XMMHUYECKHE YPABHEHUS. THITBI XUMHUECKUX PEAKIIAN.

Kucnopon. Haxoxnenne B mpupone. I[lomydyenwe kucimopoma B jgabopaTopuu U
MPOMBIIIICHHOCTH. Du3nYeckue M XUMHYECKHE CBOMCTBAa Kuciopoda. [openHwue. Oxkcunpl.
[Tpumenenune kuciopoaa. KpyroBopot kucnopoza B mpupoje. O30H, ayuioTponus kuciaopoaa. Bozayx u
€ro cocTaB. 3amuTa aTMOC(HEepHOTO BO3IyXa OT 3arps3HEHUM.

Bonopon. Haxoxnenue B mpupoe. [lomydenne Bogoposa B 1aOOpaTopuul U TPOMBIITICHHOCTH.
dusndeckue U XMMHUYECKHE CBOMCTBa Boaoponaa. Bomopoa — BocctanoButenb. Mepbl 0€3011acHOCTH
npu pabote ¢ Bogopoaom. [Ipumenenne Bogopoa.

Bopa. Meroasl onpeneneHus: cocraBa BoAbl — aHAIU3 U CUHTE3. Du3nyeckue CBOMCTBA BO/IBI.
Bona B mpupone u crocoObl ee 0UnCTKHA. Adparsi BOJbl. XUMHYECKHE CBOMCTBA BOJbI. [IpuMeHeHune
Boabl. Boma — pactBoputenb. PacTBopuMocTh BemiecTB B Boje. MaccoBas 1101 PacTBOPEHHOTO
BEILIECTBA.

KonnuectBennbie otHOmeHus: B xumuu. KonuyectBo BemectBa. Moiis. MosisipHas Macca. 3akoH
ABorazipo. Monsipabiii 00beM razoB. OTHOCUTENbHAS MJIOTHOCTH ra3oB. OObeMHbIE OTHOIICHUS Ta30B
MIPU XUMUYECKUX PEAKLIUSIX.

Baxkneiiimme kiaccel HEOpraHMYeCKUX coequHeHui. OKCHUIbl: CcOCTaB, Kiaccu(uKarius.
OcHOBHBIE U KHUCIIOTHBIE OKcHIbl. HomMeHKkiatypa okcuoB. Pusnyeckne M XUMUYECKHUE CBOMCTBA,
MOJIYy4YEHUE U TPUMEHEHUE OKCUIOB.

Iunpoxcunpl. Knaccudukanus ruapoxkcunoB. OcHoBanus. Cocras. lllenoun u HepacTBopuMbIe
ocHoBaHus. Howmenkmarypa. @usnueckue W XMMHUYECKHE CBOMCTBA OCHOBaHMM. Peakuus
HedTpanuzanuu. [logydyeHrue u npuMeHeHne OCHOBaHUM. AMGMOTEpHbIE OKCUIBI U THIPOKCHU/IBL.

Kucnoter. CocraB. Knaccudukauus. Homenknarypa. dusnueckne u XUMUYECKHE CBOHCTBA
KHUCJIOT. BBITECHUTENBbHBIN S METAILIOB.

Comu. CocraB. Knaccudukanusa. Homenknarypa. @usnyeckue cBoiicta coseil. PactBopumocts
colieit B BoJie. XUMHUECKUEe CBOICTBA coseid. CriocoOsI mosryueHus coieil. [Ipumenenue comeit.

I'eneTnyeckas CBsI3b MKy OCHOBHBIMU KJIACCAaMU HEOPTraHUYECKUX COCTUHEHMII.

JemoncTrpanun. O3HakoMIieHHEe C 00pa3llaMH TPOCTBIX U CIOXKHBIX BemecTB. CrocoOs
OYMCTKHU BEIECTB: KPUCTAIIN3AIUS, AUCTUILIALUSA, XpoMmaTorpadus. ONbITH, TOATBEPKIAIOIINE 3aKOH
COXpaHEHUsI MaCChl BEUIECTB.

[Tomyuenue u coOupaHue KUCIOPOIa METOJIOM BBITECHEHUS BO3yXa U BoAbl. OnpeseneHue
coctaBa Bo3nyxa. Kowiekyus negpmu, KameHHO20 yeis u npoo0yKmos ux nepepabdomxu.

[Tonyuyenue Bogopoaa B annapare Kuna, npoBepka BogopoJa Ha YUCTOTY, TOPEHUE BOAOPO/A,
coOupaHue BOAOPOIa METOJOM BHITECHEHHS BO3[yXa U BOJBI.

Amnanu3 BoJibl. CUHTE3 BOJIBI.

3HAKOMCTBO C 00pasiiaMu OKCHAOB, KUCIIOT, OCHOBaHMil U coyielt. Heitrpanuzanus ménoun

KHCJIOTOM B IPUCYTCTBUU UHJIUKATOPA.
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JlaGopaTopHble onbIThI. PaccMOTpeHnE BEIIECTB € pa3IMYHbIMU (PU3NUYECKUMHU CBOMCTBAMHU.
Paznenenue cmecu ¢ noMomsio Marauta. [lpumeps! GU3NYecKuX U XUMUYECKUX SBIICHUH. Peakium,
WUTIOCTPUPYIOIIME OCHOBHBIE IIPU3HAKU XapaKTEPHBIX peakuuu. Pa3noskeHrne ocHOBHOro kapOoHara
menu (I1). Peakius 3ameniiennst Meu xKeae30M.

O3nakomiieHHe ¢ 00pa3liaMi OKCHIOB.

Bsaumopeticteue Bogopoaa ¢ okcuaom meau (11).

OnbIThI, TOATBEPKAAIOLINE XUMUYECKUE CBOMCTBA KUCIOT, OCHOBAHUM.

IIpakTnuyeckune padoTsl

e [IpaBuia TexHuku 6€30MaCHOCTH MPU pabOTe B XMMHUYECKOM KabuHeTe. O3HaKOMIICHHE C
1a00paTOPHBIM 000PYIOBAaHHEM.

¢ OuicTKa 3arpsA3HEHHON TOBAPEHHON COJIN.

e [ToyyeHue u CBOMCTBA KUCIOPOIa

e [losryueHue Bo1opoaa U U3y4eHUE €ro CBOMCTB.

o [IpuroroBiieHHE PaCTBOPOB COJIEH C OIIPEAEIEHHON MAacCOBOM J10JIEH paCTBOPEHHOTO
BEIIECTBA.

e Pemenne skcriepuMeHTaNbHBIX 3a1a4d 10 TeMe «OCHOBHBIE KJIACChl HEOPTraHUYECKUX
COCTMHEHU .

Pacyernble 3axaun:

Brruncnenue oTHOCUTENHFHOM MOJIEKYISIPHOM MacChl BelecTBa 1o ¢popmyiie. Berauciaenue
MaccOBOM JIOJIM 3JIEMEHTa B XMMHUYECKOM COEIMHEHHUH. Y CTAHOBJIEHUE MpocTenieil popmyInbt
BEII[ECTBA 110 MACCOBBIM JIOJISIM 3JIEMEHTOB.

HaxosxieHne MaccoBol 0JIM paCTBOPEHHOTO BEIIECTBA B pacTBOpE. Bpruncienne Macchbl
PacTBOPEHHOTO BEILIECTBA M BOJBI /U1 IPUTOTOBJIICHHS pacTBOPA ONpPeAeIEHHOM KOHLIEHTPALIUH.

OObEMHBIE OTHOLIEHUS Ta30B MPU XUMHUECKUX PEaKIUsX.

Boruncnenus no XuMHYECKUM ypaBHEHHUSIM Macchl, 00bEMa U KOJIMYECTBA BEIIECTBA OJTHOTO U3
MIPOJIYKTOB PEAKIUU TI0 MAacCe UCXOIHOTO BEIECTBA, 00bEMY HIIM KOJIMYECTBY BELIECTBA, COAEPIKAILETO
ONPEACIEHHYIO JTOJTIO MPUMECEH.

Pa3znen 2. [lepuoguyeckuii 3aK0H U MEePUOANYECKAS] CHCTEeMAa XUMUYeCKUX dJjiemeHToB JI.U.

MenneneeBa. CTpoeHue aToma.

[lepBpie MOMBITKH KiIacCU(UKALUKA XUMHUYECKUX 3JieMeHTOB. [loHsATHE O rpymnmax CXOIHBIX
2IEMEHTOB. ECTECTBEHHBIE ceMeWCTBa WICJIOYHBIX METAUIOB M TaJOreHOB. biiaropoaHsle rasbl.
[Tepuonnueckuii 3axkoH [[.M.MenneneeBa. Ilepronuueckass cucTeMa Kak €CTECTBEHHO — HAay4dHOE
KJacCU(pUKausl XUMHYECKUX »dieMeHToB. TalOmuunas Qopma mpeacTaBiIeHUs KIacCH(PUKAIUU
XUMHYECKUX 31eMeHToB. CTpykTypa Tabnuibl «llepuoanyeckas cuctemMa XuMu4eckux siaemeHToB J1.1.
MenneneeBa» (kopotkas ¢opma): A- u b- rpynmel, nepuonsl. dOu3nuecKuid CMBICI MOPSIKOBOTO
3JIEMEHTa, HOMepa Meprojia, HOMEpa rPYMIbI (715 3JIEMEHTOB A-T'PYIII).

Crpoenue atoma: sApO M ANEeKTpoHHass oOojouka. CocTaB aTOMHBIX fJ€p: MPOTOHBI U
HEWUTpoHbL. M30TOmBI. 3apsag aTOMHOro fAjapa, MacCoBOE€ YHMCIIO, OTHOCUTENIbHAs aTOMHas Macca.
CoBpemenHast pOpMYIUPOBKA MOHITHS «XUMUYECKUHN IIEMEHT.

DneKTpoHHas 000JI0YKa aToMa: TIOHATHE 00 YHEPreTUUECKOM YPOBHE (SJIEKTPOHHOM CIIOE), €T
€MKOCTH. 3aloJIHEHUE 3JIEKTPOHHBIX CIIOEB y ATOMOB 3JEMEHTOB IEPBOTO — TPETHEro INEPHOIOB.
CoBpemenHast popMyIHpPOBKa MEPUOIUUECKOTO 3aKOHA.

3HaueHHue Mepuoanyeckoro 3akoHa. Hayuneie noctmxenus .M. MenneneeBa: ucnpaBieHHe
OTHOCHUTENIbHBIX ~ aTOMHBIX MacC, IMPEACKa3aHUE€ CYHIECTBOBAHMS  HEOTKPBITBIX  3JIEMEHTOB,
IIEPECTAHOBKM XMMHUYECKUX DJJIEMEHTOB B nepuoauueckod cucreme. KusHp u gesrenpHocTts J[.M.
Menneneesa.

JdeMoHncTpanum:
dusnueckue CBOMCTBA IIETOYHBIX METAUIOB. B3auMopelcTBre OKCHIIOB HaTpus, marHus, ¢ocdopa,
CEpbl C BOJOM, UCCIIEOBAHNE CBOMCTB MOJIYYEHHBIX NPOAYKTOB. B3aumoneicTBue HAaTpUsl U Kalaus C
BoJIo. dU3nUeckre CBONCTBA rajoreHoB. B3anmoeiicTBre aTlOMUHUS C XJIOPOM, OPOMOM U HOJIOM.

Pazpnen 3. Crpoenue BemecTBa.

ONEeKTPOOTPULIATENBHOCT XUMHUYECKMX 3J€MEHTOB. (OCHOBHBIE BUIBl XUMUYECKOW CBA3M:
KOBAJICHTHAsl HEMOJIApHAsi, KOBAJE€HTHAs IOJSApHAs, WOHHAsA. BaJeHTHOCTh 2JIEMEHTOB B CBETE
EKTpOHHOU Teopuu. Ctenenpb okucienus. IIpaBuna onpeneneHus cTeneHel OKUCIEHUS JIEMEHTOB.

JdemoHcTpauuu:

ComnocrapiieHne (PU3NKO-XUMUUECKUX CBOMCTB COEANHEHHH ¢ KOBAJICHTHBIMUA M HOHHBIMH CBS3SIMH.
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9 kJacc
Pa3znenl. MHoroo6pazne XuMu4ecCKnX peakuuii.

Knaccugukanuss XMMHYECKIX PeaKLUi, peaKIuy COCTUHEHNUS, pa3IoKeHuUs, 3aMEeIICHNUs1, OOMEHa.
OKHCAUTENBHO- BOCCTAHOBUTENbHBIE PeaKMU. OKUCIUTENh, BOCCTAHOBUTED, IIPOLIECCH] OKUCIICHUS,
BoccTaHOBJIeHUS. COCTaBIEHUE YPaBHEHUM OKUCIUTEIbHO- BOCCTAHOBUTENBHBIX PEAKLUN C ITOMOILIBIO
METO/1a OKUCIIUTEIIFHO — BOCCTAHOBHUTEIBHBIX peakiuii. C IOMOIIBI0 METOAA AIIEKTPOHHOTO OanaHca.
TennoBbie 3 GEKTH XUMUYECKUX PEAKIUN. DK30TePMUIECKUE U SHAOTEPMHUUECKUE PEAKIIHH.
TepMmoxnmuueckue ypaBHEHUs. PacueTsl 10 TEPMOXUMUYECKUM YPAaBHEHUSAM.

CKOpoCTh XMMHUECKUX peakuuil. @akTOpsl, BAUSIOIINE HA CKOPOCTh XUMUYECKUX PEAKIIHM.
[lepBoHauanbHble peACcTaBiIeHUs O KaTtanuse. O0paTumble peakuu. [loHsATHE 0 XUMHUYECKOM
paBHOBeCHHM. XMMHYECKUE PEAKIINN UTyIIE B BOJIHBIX PaCTBOPAXx.

OneKTpoauThl U HeanekTponuThl. Moubl. KaTtnons! u annoHsl. ['upaTHas Teopus pacTBOPOB.

DNEeKTPOTUTHYECKAs JUCCOLMAIINS KUCIOT, OCHOBaHUH, coJiei. CraOble U CUITbHBIC DJIEKTPOJIUTHI.
Crenenp nucconuanuu. Peakiiuym noHHoro oomMeHa. Y cioBus MpOTEKaHUs peakiuii 0OMeHa /10 KOHIIA.
XUMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTMHEHUN B CBETE MPECTaBICHUN 00
AIEKTPOJIUTUYECKON JUCCOIUAIINU U OKHUCIUTEIIBHO — BOCCTAHOBUTENIBHBIX peakiusax. [lonsTue o
TUAPOJIU3E COJIEH.

JdemoncTpauunu:

[Tpumepsl 3K30- U SHIOTEPMUUYECKUX PEAKIIHIM.

B3aumonelictBue 1IMHKa € COJNSHOM M YKCYCHOM — KHCIOTOM.  B3ammoneiictBre
rpaHyJMPOBAHHOTO IMHKA U [IMHKOBOW MBUIN C COISTHOM KUCIOTOM.

B3anmopeiicteue okcuma meau (II) ¢ cepHO¥ KMCIOTOM pasHOM KOHIICHTPAIMM TPH Pa3HBIX
TeMIieparypax.

l'openue yris B KOHIEHTPUPOBAHHON a30THOW KHCIIOTE.

['openue cepbl B pacijiaBJICHHOMN CETUTpE.

HcnpiTanue pacTBOPOB BELIECTB HA AIEKTPUUYECKYIO POBOIUMOCTb.

JIBuKeHHe HOHOB B AJIEKTPUYECKOM IIOJIE.

IIpakTHyeckue padboTbi:

N3ydenue BnusiHUS yCIOBHI MPOBEICHUS XUMUUYECKOM peakluu Ha e€ CKOPOCTb.

Pemenune skcnepuMeHTalIbHBIX 33a1ad Mo TeMe «CBOWCTBa KHCIOT, COJEl M OCHOBAaHUHM Kak
AIIEKTPOJIUTOB

JlaGopaTopHbIe ONBITHI:

Peakuuu o6MeHa Mex 1y pacTBOpaMHU AIIEKTPOJIUTOB

KauecTBeHHBIE peakiy Ha KATUOHBI U AHUOHBI.

JleiicTBrEe MHIUKATOPOB HAa PACTBOPHI COJICH.

PacuerHble 3aga4yu: BorurcneHus 1o TepMOXUMHYECKUM YPABHEHUSM PEAKIIHil.

Pa3znen 2. MHoroodpa3sue BemecTs.

Hewmerannsl. I'anorens. [lonoxeHnue B nepuoinyeckoi CUCTEME XMMUYECKUX 3JIEMEHTOB, CTPOEHUE UX
atomoB. Haxoxaenue B mpupoe.

dusnyeckre U XMMHUUECKHE CBOMCTBA raJIOTEHOB. HonyquHe U NIPpUMCHCHHUEC TaJIOTCHOB. XJ'IOp.
du3nyeckrue U XMuMHUUECKHE CBOMCTBA XJiopa. HpI/IMCHeHI/IC XJiopa. XJ'IOpOBOI[OpOIl. dusnueckue
CBOMCTBA. HOJIy‘-ICHI/IC. ConsHas kucaoTa u ec coinu. KauecTBeHHas pCaKknus Ha XJIOPUA — UOHBI.
Pacno3naBanue XJIOpU 0B, 6pOMI/I,Z[OB, 5(0010701(0): 8

KI/ICJ'IOpO,[[ H cCpa. Ilonoxenue B nepno;u/mecxoﬁ CUCTCMC XUMHUUYCCKUX IJICMCHTOB, CTPOCHHUC UX
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atoMmoB. Cepa. Ammotponus cepsl. Du3ndeckue U XuMu4ueckue cBoiictBa. Haxoxaenue B npupoze.
ITpumenenue cepsl.CepoBoaopo1.CepoBoopoiHAs KUCIOTA U €€ coiu. KadecTBeHHas peakius Ha
cynbdun- nousl. Oxcun cepsi (1V).

CepHas kuciioTa. XMMUYECKHE CBOMCTBA pa30aBieHHON M KOHIICHTPUPOBAHHOW CEPHON KUCIIOTHI.
KauecTBeHHas peakius Ha Cynb(aT- HOHbL. XUMUYECKHE PEAKIUH, JIeXKAIINE B OCHOBE TIOTYyICHHUS
CEPHOM KHCJIOTBI B IIPOMBIIIIEHHOCTH. [IpMeHeHre CepHON KUCIIOTHI.

A30T u pochop. IlonoxeHne B mepuoaANIECKON CHCTEME XUMUYECKHUX JIEMEHTOB, CTPOCHHE X aTOMOB.
A30T, puznYecKre U XUMHUECKHE CBOICTBA, MOJIydeHHe U TpuMeHeHne. KpyroBopoT a3oTa B mpupoze.
Ammuak. @usnyeckue 1 XMMUYECKHE CBOMCTBA, I0oJIyueHue, npuMeHeHue. Coau aMMoHus. A30THas
KHCII0Ta U ee cBoicTBa. OKUCIUTENbHBIE CBOMICTBA a30THOM KUCIOTHI. [lomyueHne a30THOW KHCIIOTHI B
nabopaTopun. XMMAYECKHE PEAKILINH, JISKAIINE B OCHOBE TIOJIYUEHHs a30THOW KUCIIOTHI B
npoMbliieHHocTH. [Ipumenenne. Conu. A30THbIE yIOOpEHHUS.

®ochop. Amnotponus. Puznueckue U xumudeckue cpoictBa. Oxcua pocdopa (V). Dochopnas
KHCJIOTa, €€ COJIU U yI0OpeHus.

VYrnepon u kpeMHuid. [losoxkenue B nepuoinyeckoil CuCTeMe, CTPOEHUE aTOMOB. YTIIepo. AJUIOTPOIUS.
duznyeckue U XMMHUYECKHUe CBOMCTBA yriepoaa. AacopOuus. YrapHelil ra3. Yriaekuciblil ra3. Y rojipHas
KHCIoTa U ee cosn. KauecTBeHHas peakius Ha kapOoHaT — HOHBL. KpyroBopot B nipupoze.

Kpemuuii. Oxcun kpemuus (1V). KpemnueBast Kucinora u €€ COJHu.
Crekino. IlemenT.

Merannel. [lonoxxeHne B MEpUOIUYECKON CUCTEME, CTPOEHHUE aTOMOB. MeTainyeckas CBA3b.
dusndeckue CBONCTBA. Psl akTHBHOCTH METAJIIIOB. CBOMCTBA MeTauioB. O0Imme crmocoOb! OJTydeHuUsI.
CraBBI METAIIOB.

[Ilenounbie MeTaibl. [TookeHHe B MEPUOAMYECKON CUCTEME, CTpoeHUEe aToMOB. Dusnueckue u
xumuueckue cBoictBa. [Ipumenenue. Haxoxnenue B mpupo/e.

[lenouyno3emenbHbIC MeTAILIBL. [10oJI0XKEHNEe B MEPHOINYECKON CUCTEME, CTpOSeHHE aTOMOB. DHU3nvecKue
U XxuMHuueckue cBoiictBa. [Ipumenenue. Haxoxaenue B mpupojae. Maruuii U KaJIbIIui , ©X BaXKHEUIINE
coeuHeHUS. JKECTKOCTh BOJIBI M CLIOCOOBI €€ YCTPAHCHHS.

Amtomunuii. [TonoxeHne B NepHOAMUECKOMN CHCTEME, CTpOeHUE aTOMOB. DU3NYECKUE U XUMHYECKUE
cBoiictBa. [Ipumenenue. Haxoxnenue B mpupoae. AMOTEPHOCTh OKCHJIA M TUAPOKCUAA aTIOMUHUSL.

Keneso. [TooxkeHne B MEPUOIUUECKON CHCTEME, CTPOCHHUE aTOMOB. DU3MYECKHEe M XUMHYECKHE
coiictBa. [Ipumenenue. Haxoxaenue B npupojie. BaxkHeine coeTuHeHNs jKere3a: OKCUIbI,
ruapokcupl u conn kenesa (1) usxenesa (111). KauecTBeHHast peakiiust Ha HOHBL.

JdeMoHncTpanum:
dusznyeckue CBOMCTBA raJJOr€HOB.
[Tosyuenue xJI0pOBOOPOIa U PACTBOPEHUE €TO B BOJIE.
AnnoTtponHsie Moaupukanuu cepbl. OOpa3ibl MPUPOTHBIX CYIb(GUIOB U Cylb(]aToB.
[Tonyuenne ammmuaka U ero pactBopeHue B Boje. O3HaKOMIIEHHE ¢ 00pas3llaMU MPUPOIHBIX
HUTPATOB, pochaToB
Mopenu KpUCTaIUTMUECKUX PEemETOK anMasa U rpaduTa. 3HaKOMCTBO € 00pa3iaMu MPUPOTHBIX
KapOOHATOB M CUIIUKATOB
3HaKOMCTBO € OOpa3llaMH BaKHEHIINX COSAMHEHUU HATPUsl, Kalus, MPUPOIHBIX COCTUHEHHIA
KalblUs, pyAaMU JKeJle3a, COCIMHEHUSIMHU  aJIOMHUHHUSA. BzaumogeiicTBue  MIEIOYHBIX,
IIEJI0YHO3EMEIbHEIX METAJIOB M aIIOMUHUS chonoﬁ. Cxuranue xene3a B KUCIOPOJE U XJIOpE.



IIpakTnuyeckune padoThbI:

[Tony4yeHue COJITHOM KUCIIOThI U U3y4EHUE €€ CBOMCTB.

Pemenue skcnepuMeHTanbHbIX 3a1a4 o teme «Kuciopoa u cepa»

[Tonyuenue amMmmuaka 1 U3y4eHHE €ro CBOMCTB.

[omy4yenue okcuna yriepoaa (1V) u usydenue ero cBoiicts. PacnoznaBanue kapOOHATOB.
Pemenue sxcriepuMeHTaNbHBIX 33a4 110 TeMe «MeTallibl U UX COEAUHEHUS».
JlabopaTopHbIe ONbITHI:

BriTecHeHue ranoreHaMu Apyr Apyra U3 pacTBOPOB UX COEAMHEHUH.

KagectBennsie peakuu cynbpu-, CyabpuT- u cyibhaT- HOHOB B PACTBOPE.
O3zHakomJyieHHE ¢ 00pa3LaMu cepbl U €€ NPUPOJIHBIMU COETUHEHUSIMHU.
B3anmopelictBre coseil aMMOHMS CO 1IEJI0YaMHU.

KauecTBeHHbIE peakiuy Ha KapOOHAT- U CUIIMKAT- HOHBI.

KauecTBeHHas peakuys Ha yriIeKHMCIIBIN Ias.

W3yuenne oO6pas3oB METaIOB.

B3anmopeicTBie METAIIIOB ¢ PaCTBOPAMHU COJIEH.

O3HaKoOMJIEHHE CO CBOMCTBAMH M MPEBpAIIEHUSIMHA KapOOHATOB U THAPOKAPOOHATOB.
[Tonyuenue ruipokcHia ATFOMUHMS U B3aUMOJICHCTBHE €r0 ¢ KUCIOTaMU U LEJI0YaMH.
KauecTBeHHbIe peakuuyu Ha HoHbI Fe?* u Fed*

Pacyernble 3axaun:

Boruncnenus mo XMuMHYECKUM YpaBHEHUSIM Macchl, 00bEMa MM KOJIMYECTBA BEIIECTBA OJTHOTO U3
MIPOJIYKTOB PEAKIMH 10 Macce UCXOJHOTO BEIIECTBA, 00bEMY MM KOJUYECTBY BEILIECTBA, COACPIKAILETO
ONPEACNEHHYIO OO MPUMECEIA.

Paznen 3. Kparkuii 0030p BaskHeHIIMX OPraHM4eCKHX BellecTB.

[Ipeamer opranndeckoit xumun. Heopranmdeckue u OpraHM4ecKue COeIMHEHMS. YTIEpo] — OCHOBA
AKU3HU Ha 3emie. OCOOEHHOCTH CTPOECHHS aToMa yriepoja B OpraHu4ecKuX

coeMHEHUSX. YTIieBoAopoasl. [IpenenbHbie yriieBoaopoapl. MeTaH, 3TaH, nponald. CTpyKTypHbIE
(hopMyIIBI YTIIEBOIOPOIOB. [ 'OMOIOTHYECKHH PsIT TPEACTBLHBIX YTIIEBOIOPOI0B. ['omMooru. duszndeckue
1 XMMUYECKHE CBOMCTBA MPEJENbHBIX YII€BOAOPOI0B. Peakiuu ropenue u 3amenienus. Haxoxaenue B
npupoze. [Ipumenenue.

HenpenenbHbie yrieBo10poabl. DTHICHOBBIN Psl HEMPEACIbHBIX YIIIEBOIOPOI0B. DTHieH. Dusndeckue
1 XMMUYECKHEe CBOMCTBA 3TUIIeHA. Peakumsi npucoennnenus. KauectBeHHnble peakiiuu. Peakius
noaumepu3anuu. [lommatunen. [pumenenue sTrieHa.

ALIETHJICHOBBIN P/l HEMIPEIETbHBIX YIiIeBO10poa0B. AnleTuieH. CBolicTBa aneruieHa. [Ilpumenenue.

[TpounsBoHbIC yriIeBOA0POI0B. KpaTKuii 0030p OpraHMYecKUX COSAMHEHHIA: OJTHOATOMHBIC CITUPTHI,
MHoroaToMHbI€ CIIUPTHI, KAPOOHOBBIE KUCIOTHI, CI0XKHBIE 3(UPDI, )KUPBI, YTTIEBObl, AMUHOKHUCIIOTHI,
Oenku. Posib O€IKOB B OpraHusme.

ITonsarue o BBICOKOMOJICKYJIAPHBIX BCIICCTBAX. CprKTypa IMOJIMMCPOB: MOHOMCP, ITOJINMCED,
CTPYKTYPHOC 3BCHO, CTCIICHD IOJIMMEPHU3AlIUN. HOJ'II/IC)TI/IJ'IGH, IMOJUIIPOITIUIICH, ITIOJITUMBUHUIIXJIOPHU .

JdeMoHcTpanum:

Mogenu MOJICKYJI OPTraHUYCCKUX COCIUHEHUH. FOpeHI/Ie YrJIeBOAOpPO OB U 06Hapy>KeHHe IMPOAYKTOB UX
ropcHUs. KauecrBenHas pcaKkuusa Ha 3THJICH. HOHy‘IeHI/IC 3TI/IHeHa.PaCTBOpeHI/Ie 9TUJIOBOTI'O CIIUPTA B
BOJC. PaCTBOpeHI/Ie rimmnaepuHa B BO)IG.HOJ'Iy‘IeHI/Ie U CBOMCTBaA yKCYCHOﬁ KkucioTel. MccaenoBanue
CBOICTB JKHUPOB: PACTBOPUMOCTD B BOAC U OPraHUYCCKUX paCTBOpI/ITCJ'ISIX.Ka‘-ICCTBeHHBIe pCaKknuun Ha
TJIFOKO3Y U KanMaJ'LO3HaKOMJ'ICHI/IC C 06pa3uaMI/1 U3EIUN U3 MOJIN3THUIICHA, MMOJIMITPOIINIICHA,
HOJ'II/IBI/IHI/IJ'IXJ'IOPI/IIIa.HpaKTI/I‘{CCKI/IC pa6OTLI CTPYIIIIMPOBAHLI B OJIOKU -XUMHUYECKHUE NPaKTUKYMBI,
KOTOPBIC CITYKAT HE TOJIBKO CPCACTBOM 3aKPCIICHHU A YMeHI/Iﬁ 1 HABBIKOB, HO TAKKC U CPCACTBOM
KOHTPOJIA 3a KAYECTBOM HUX C(I)OpMI/IpOBaHHOCTI/I.
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[Ipennaraemass pabodas mporpaMma peaau3yeTcs B YYCOHHKAX XUMUU U Y4eOHO-METOAMYECKUX

3. TemaTn4eckoe NJIAHUPOBAHMeE.

MOCOOUSAX, CO3/IaHHBIX KOJJIEKTHBOM aBTOPOB 1o pykoBoacTBoM [.E.Pym3uruca u ®@.I'.denpamana.

Y4yeGHO-TEeMaTHYECKHH IJIAH SKJjacca

Ne | HazBaHue TeMbl Koimuecr | KosmmuectBo KonTtpoJbHo-
n/n BO YacOB | JIaDOpPaTOpPHBIX U | o0o0mAarommii
NPaKTHYeCKUX padoT YPOK
1 IIepBoHauanbHBIE XUMUYECKHE 21 JlaGopaTopHbIii OTIBIT-3 Texkymui KOHT
IIOHATUSA [IpakTHueckux 3aHATHN | POJIb
-2 KoHTpoabHbIX
pabot- 1
2 Kucnopon 6 [Ipaktnueckux 3ansatui | Texymuii
-1 KOHTPOJIb
3 Bonopon 3 [Ipaktnueckux 3ansatui | Texymmnii
-1 KOHTPOJIb
4 PactBopel. Boga 7 [Ipaktnueckux 3ansaTui | Texymmii
-1 KOHTPOJIb
KonTposibHbIX
pabot- 1
5 KonnuecTBeHHBIE OTHOIIICHUS B 5 Texymmit
XUMHH KOHTPOJIb
KonTposbabIX
pabot- 1
6 OCHOBHBIE KJIACCBI 12 JlaGopaTopHbIii OTIBIT-3 Texymuit
HEOPraHMYECKUX COETUHEHHIM [TpakTHyeckux 3aHATUH | KOHTPOJIb
-1
7 [Tepunoaudeckuii 3aKOH U 7 Texymmit
MepHOIUYEcKast CUCTEMA KOHTPOJIb
XUMHUYECKUX JIEMEHTOB [TpoBepouHnas
J..MengaeneeBa. CtpoeHue pabota
aToma
8 CrpoeHue BemiecTBa. XuMU4ecKast 4 Texymuii
CBSI3b KOHTPOJIb
KoHTpoabHbIX
pabot- 1
9 IlonBeneHue UTOroB 3 Hrorosoe
TECTUPOBAHUE
10 | Beero 68
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YyeoHo-TeMaTHYECKHNH JIAH 9 KiIacca

Ne | Ha3BaHue TeMbl Kounyecr | KotuuecTtBo KonTposbHo-
n/n BO YacOB | JIaDOpPaTOPHBIX U | 0000maommii
NMPAKTUYeCKHX padoT YPOK
1 Knaccugukanuss XuMuaecKux 6 [Ipaktnueckux 3ansatud | Texymuii KOHT
peakuwmii (15 1) -1 poib
2 XUMUYECKUE PEAKIIMU B BOJIHBIX 8 [IpakTyueckux 3aHsATUIA Texymmit
pacTBopax -1 KOHTPOJIb
JlabopaTopHBIi OIBIT-3 KonTtponbabIix
pabot- 1
3 l"astorensr 5) [Ipaktnueckux 3ansatuii | Texymunii
-1 KOHTPOJIb
JlaGopaTopHblii onbIT-1
4 | Kucnopon u cepa 8 [Ipaktnueckux 3anaruii | Texkymuii
-1 KOHTPOJIb
JlabopaTopHBIi OIBIT-3
5 Azot u pochop 8 [Tpaktnueckux 3ansatuii | Texymumid
-1 KOHTPOJIb
JlaGopaTopublii onbIT-1
6 Yriepoa v KpeMHUI 9 [TpakTnueckux 3ansatuii | Texymmid
-1 KOHTPOJIb
JlaGopaTopHbIii OTIBIT-3 KonTposibabIX
pabot- 1
7 Meramibl 13 [TpakTuueckux 3ansatuii | Texymmii
-1 KOHTPOJIb
Jlaboparopusbiit oneiT-5 | KoOHTpONIbHBIX
pabot- 1
8 [lepBoHauanbHBIE MPEICTABICHUS 9 Texymuii
00 OpraHMYecKUX BEIIeCTBAX KOHTPOJIb
[IpoBepounas
pabota
9 [logBenenue utoros 2 Hrorosoe
TECTUPOBAHUE
10 | Beero 68
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