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Pabouas mporpamMma ydeOHOTO mipeMeTa « XUMUs » pa3padboTaHa Ha OCHOBE:

v MenepanbHOrO rOCYAapCTBEHHOTO 00Pa30BaTEIBHOIO CTaHIapTa OCHOBHOTO 00MIEro 00pa3oBaHust
(C UI3MEHEHUSIMH U JIOTIOJIHCHHSIMHU ),

v TlpuMepHON OCHOBHOW 00pa30BaTENBHONW MPOrpaMMBl OCHOBHOTO 00miero obpasoBanus (¢
M3MEHEHUSMU U IOTIOJTHEHUSIMH ),

v' Xumus. PaGoune mnporpammbl. IIpeamernas nuuus yueOumkoB O. C. Tabpuensna, M. T.
OctpoymoBa, C. A. CnagkoBa. 8—9 xiaccel: ydueOHOe mocoOue s o0mieo0pa3oBaTeIbHbBIX
opraam3anuii / O. C. I'abpuensH, C. A. CnagkoB — M.: [Ipocemienne, 2019.

1. Ilnanupyemble pe3yJibTaThl OCBOCHUSI Y4eOHOr0 mpeaMeTa « XuMHsI»

HN3yuyenne npeamerHoii o01actu "EcTecTBeHHO-Hay4YHbIe NPeIMeThl" 10JKHO 00ecneYnTh:

— ¢opMupoBaHUe LEIOCTHON HAyYHOU KapTUHBI MUDA;

— TOHHMMAaHUE BO3PACTAIOUICH POJIM €CTECTBEHHBIX HAyK M HAYYHBIX HCCJIEIOBAaHUI B COBPEMEHHOM
MHUpE, IOCTOSHHOTO TpOIecca SBOJIONUU HAYYHOTO 3HAHUS, 3HAYMMOCTH MEXIYyHApPOIHOTO
Hay4yHOT'O0 COTPYAHUYECTBA;

— OBJIQICHHE HAYYHBIM MOIXO0/I0OM K PELICHHUIO Pa3INYHbIX 3a/1a4;

— OBJIAJICHHE YMEHHSAMHU (POPMYIHUPOBATH THIIOTE3bI, KOHCTPYHPOBATh, IMPOBOIUTH 3KCIIEPHMEHTHI,
OLICHUBATD ITOJIyYE€HHBIE PE3YJIbTATHI;

— OBJIAJICHHE YMEHHUEM COIOCTABIIATH SKCIIEPUMEHTAILHBIE U TEOPETUYECKUE 3HAHUS C 0ObEKTUBHBIMU
peausaMU KU3HU;

— BOCIIUTAHHUE OTBETCTBEHHOT'O U OEPEKHOT0 OTHOIICHHUS K OKPYXKAIOIIEH Cpeie;

— OBJIQJICHUE 3KOCHCTEMHOM I03HABATEJIbHOW MOJENIbI0 M €€ IPUMEHEHHWE B ILEeNsiX IPOrHo3a
HKOJIOTUYECKUX PHCKOB IS 3M0POBBS JIIOJIEH, O€30MaCHOCTH KHU3HH, Ka4eCTBA OKPYKAIOIIEH Cpeibl;

— 0CO3HAHUE 3HAYUMOCTH KOHIICTIIIUU YCTOMYUBOTO Pa3BUTHS;

— ¢opmupoBaHue yMmeHUH Oe3omacHOro U A(PPEKTUBHOTO HCIOIL30BAaHUS  J1aOOPATOPHOTO
0o0opynoBaHusl, IPOBEJCHUS TOYHBIX U3MEPEHUM M a/leKBaTHOM OIIEHKH IOJYyYEHHBIX PE3yJbTaToB,
NPEJCTaBICHUS HayyHO OOOCHOBAaHHBIX apryMEHTOB CBOMX J€MCTBUH, OCHOBAaHHBIX Ha
MEXITPeIMETHOM aHaJIM3€e y4yeOHbIX 3a7a4.

[IpenmeTHble pe3yJibTaThl H3yYeHHs YUeOHOro nmpeaMeTa « XHMHUSD» 0TPAKAKOT:

1) ¢opmupoBanue MepBOHAYATBHBIX CHCTEMATH3UPOBAHHBIX TMPEJCTABICHUH O BEIISCTBAX, UX
MIPEBPAIICHHUSIX U MPAKTUYECKOM MPUMEHEHUH; OBJIaJICHNE MOHATUHHBIM ammapaToM U CHUMBOJIHYECKUM
SI3BIKOM XFIMHH;

2) oco3HaHHE OOBEKTMBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAayKH KaK OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMHUYCCKHUX IMPEBPAMICHUN HEOPTAaHWYCCKUX M OPTaHWYCCKUX BEIIECTB KaK OCHOBBI
MHOTHUX SIBIICHUU KMBOW M HEXUBOU MPUPOABI; YIIIyOJIeHUE MPEACTaBICHUN 0 MaTepUaIbHOM €IMHCTBE
MUpa,

3) oBmaJeHME OCHOBAaMU XHMHYECKOH TpPaMOTHOCTHU: CHOCOOHOCTBIO aHAIM3UpPOBaTh U
OOBEKTUBHO OIICHWBATh KU3HCHHBIC CHUTYallMH, CBS3aHHBIC C XHMHEH, HaBBIKAMU O€30ITaCHOTO
oOpallleHusl C BeIIeCTBAMU, HCIOIb3yEMbIMHU B TIOBCETHEBHOM KU3HU;

YMEHHEM aHAJM3UPOBaTh M IUTAHUPOBATH O3KOJOTHYECKH O€30MacHOE TOBEJICHUE B IICIIAX
COXPaHEHUS 3/I0POBbS U OKPYKAIOIIEH Cpebl;

4) popMupOBaHWE YMEHUH yCTaHABINBATEH CBS3M MEXKY PealbHO HAOII0JaeMBIMA XUMHUICCKUMH
SBIIGHUSMA U TIPOIECCAMU, MPOUCXOASIMIMMUA B MHUKPOMHPE, OOBICHITH MNPUYMHBI MHOT000pa3us
BEIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa M CTPOCHUS, a TAK)KE 3aBUCUMOCTh MPUMEHECHHS BEIICCTB
OT UX CBOMCTB;

5) nproOpeTeHNEe ONbITAa UCTIOIB30BAHUS PA3IMIHBIX METO/I0B N3YYCHHUS BEIIECTR:

HAOII0/IEHUS 32 UX MPEBPALICHUSIMU MPU MTPOBEICHUH HECIOKHBIX XUMUUYECKUX IKCIIEPUMEHTOB C
WCIIOJIH30BaHUEM JTA00OPATOPHOTO 000PYIOBAHMS M IPUOOPOB;



6) dopmupoBaHue NpPEACTaBICHUNH O 3HAYEHUM XMMHUYECKOM HAyKH B PEIICHUU COBPEMEHHBIX
SKOJIOTHYCCKHUX HpOGHeM, B TOM YHUCJIC B IPCAOTBPAIICHUN TCXHOTCHHBIX U 9KOJIOTHYCCKUX KaTaCTI)O(I);

7) ansg cienbix U caaboBUASMIIMX OOY4YaIOUIMXCA: BIAJCHHE IMPAaBUJIAMH 3alHCH XUMHUYECKUX
(hopMyII C HCTIOIB30BAHUEM peTbeHO-TOUECTHOH crcTeMbl 00o3HaueHui JI. bpaiins;

8) st oOydarolmuxcsi ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSIMU 3/I0POBbSI: BJIaJICHHE OCHOBHBIMU
AOCTYIIHBIMH MCTOAAMHU HAYYHOI'O ITO3HAHUA, UCIIOJIb3YyEMbIMU B XUMHH.

IIpeaMeTHBIE PE3YJIbTAThI

OcHOBHbIE NOHATHS XUMHHU (YPOBEHb ATOMHO-MOJIEKYJISAPHBIX MPeACTABJIECHUIT)

Buinyckuux nayuumes:

* OIIUCHIBATL CBOMCTBA TBépI[bIX, KUIKUX, I‘213006pa3HbIX BCIICCTB, BbIACIIAA UX CYIHCCTBCHHBLIC
MIPU3HAKY;

* XapaKTEepPU30BaTh BEIIECTBA 0 COCTaBYy, CTPOCHUIO U CBOMCTBAM, YCTaHABIUBATH MPUYNHHO-
CJIEJICTBEHHBIE CBSI3M MEXIY JaHHBIMH XapaKTepUCTUKAMU BEIIECTBA;

® paCKpbIBaTb CMBICJI OCHOBHBIX XUMHWYCCKUX HOHATHHU «aToOM», «KMOJICKYJIa», «XUMUYECKHUHU JJIEMCHT»,
«IIPOCTOE BEILIECTBOY, «CII0KHOE BEIIECTBOY, «BaJICHTHOCTHY, UCIIOIb3YS 3HAKOBYIO CHCTEMY XUMUU;
* 1300pakaTh COCTAB MPOCTEUIINX BEIIECTB C TOMOIIBI0 XUMUYECKUAX (POPMYIT M CYIITHOCTh XUMHUYECKUX
peaKuii C MOMOIIBIO XUMHUYECKUX ypaBHEHUM;

* BBIYUCJISITh OTHOCUTEIbHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB, & TAK)KE€ MaCCOBYIO JIOJIIO
XUMHUYECKOT'0 3JIEMEHTA B COSAMHEHMSIX JJIs1 OLICHKH MX MPaKTHYEeCKON 3HAYMMOCTH;

¢ CpaBHHUBATL 110 COCTABY OKCH/IbI, OCHOBAHUA, KUCJIOTHI, COJIH,

* KJ1acCU(UIHUPOBATH OKCUIBI M1 OCHOBAHMSI 110 CBOMCTBAaM, KUCJIOTHI U COJIU IO COCTaBY;

* OIIMCBIBATh COCTaB, CBOICTBA U 3HAYEHUE (B MIPUPOJIE€ U IPAKTUUECKOH 1eATEIbHOCTH YEI0BEKa)
MIPOCTHIX BEIIECTB — KHUCIOPO/Ia U BOJIOPOA;

* IaBaTb CPABHUTCIIbHYIO XapPAKTCPUCTHUKY XMMHUYCCKUX 3JICMCHTOB U Ba)KHEUIIINX COGI[I/IHCHI/Iﬁ
€CTECTBEHHBIX CEMEHCTB IIET0YHBIX METAJUIOB U TaJOT€HOB;

* IOJIb30BATHCS JIAOOPATOPHBIM 0OOPYIOBAHUEM M XUMUUYECKOU MTOCYI0M;

* IPOBOJUTH HECTIOKHBIE XUMHYECKHE OTBITHI U HAOMIOIEHUS 32 U3MEHEHUSIMU CBOMCTB BEIIECTB B
MpoIIecCce UX MPEBPAIICHHI; COOTI0IaTh TpaBuila TEXHUKH 0€30MacHOCTH MPHU MIPOBEICHUN HAOTIOIEHUN
U OTIBITOB;

® pa3jan4aThb SKCIICPUMCHTAJIbHO KUCIIOTHI 1 IIIéJ'IO‘-II/I, MOJIB3YACh MHAUKATOpaMHU,; OCO3HABATh
HE00XO0IUMOCTh COOIIOICHHS Mep O€30MacCHOCTH MIPHU OOPAIEHUH C KUCIOTaMU U IIET0YaMH.
Buinycknux nonyuum 803mMoxicHocmsb HAyYuUmvCesl:

* TPaMOTHO 00paIaThCcs ¢ BEeCTBaMU B TIOBCETHEBHOM JKU3HH;

* 0CO3HaBaTh HEOOXOIUMOCTh COOJIIOICHUSI TIPABHIT IKOJIOTUYECKH 0€3011aCHOTO MTOBEICHNUS B
OKpYy>Karollel NpUpOIHON Cpene;

¢ IOHUMATh CMBICII U HCO6XO)II/IMOCTI) CO6J'IIO)1€HI/I$I HpC]lHPICElHHfI, npeajara€MbiX B MHCTPYKIUAX I10
WCIOJIb30BaHUIO JIEKAPCTB, CPEJICTB OBITOBOW XUMHUH U JP.;

® UCIIOJIb30BAaTh HpI/I06peTéHHI)Ie KJIIFOYCBBIC KOMIICTCHTHOCTHU IIPHU BBITIOJIHEHUH UCCIIEA0BATCIIBCKHUX
MPOEKTOB M0 N3YYCHHIO CBOKCTB, CIIOCOO0OB MOMYyUEHUS ¥ pACIIO3HABAHUS BEIIIECTB;

® pa3BMBaTb KOMMYHUKATHBHYIO KOMIICTCHTHOCTD, UCITIOJIB3Ys CPEACTBA YCTHOI\/’I U IIUCbMEHHOH
KOMMYHHKAITUH MPU padoTe C TeKCTaMH yUeOHUKA U TONOTHUTENBHOM TUTepaTypoid, CIPaBOYHBIMU
TabJIMLIaMu, IPOSBISATh TOTOBHOCTH K YBaKEHUIO HHOW TOUKH 3pEHUs IPU 00CYKIEHUH Pe3yIbTaToOB
BBITIOTHEHHOU PabOTHI;

* 00BEKTUBHO OLCHHUBAThH I/IHCbOpMaI_[I/II-O 0 BCHIECTBAX U XUMHUYCCKUX IMPOIECCAX, KPUTHUICCKHU
OTHOCHTHCSI K TICEBIOHAYYHOI WH(MOpMaIIUU, HETOOPOCOBECTHON peKiIaMe, Kacaroleics HCTIOIb30BaHM
Pa3IMYHBIX BCUICCTB.



Ilepuoauveckuii 3aKOH M MePUOAMYECKAsI cMCTeMa XxuMu4ieckux djemeHToB /. U. Mennaeseena.
CTtpoeHue BelecTBa

Buinycknux nayuumcs:

* KJIacCCU(UIIUPOBATH XMMHYECKUE JIEMEHTBI Ha METaJIbl, HEMETAJLJIbI, SJIEMEHThI, OKCHJIBI 1
THJIPOKCHJIBI KOTOPBIX aM()OTEPHBI, U MHEPTHBIE SJIEMEHTHI (Ta3bl) I OCO3HAHMS BAXKHOCTH
YIOPSAJOYCHHOCTH HAYYHBIX 3HAHUI;

* PacKpBIBaTh CMBICII IeproanUecKkoro 3akoHa . . MennerneeBa;

* OIMCHIBATh U XapaKTEPH30BaTh TAOMUHYIO (HOPMY MEPUOANUCCKON CUCTEMbl XUMUYECKUX JJIEMECHTOB;
* XapaKTEpPU30BaTh COCTAB ATOMHBIX SAEP U PACIPEACIICHUE YUCIIA JIEKTPOHOB I10 AJIEKTPOHHBIM CII0SIM
aTOMOB XMMHYECKHUX 3JIEMEHTOB MaJIbIX MEPUOJIOB MEPUOJUUECKON CUCTEMBI, 4 TAK)KE Kalus U KaJbIIHS;
* pa3iauyaTh BUAbl XUMHYECKOHN CBSI3H: HOHHYIO, KOBAJIEHTHYIO MOJSIPHYIO, KOBAJICHTHYIO HEMOJSIPHYIO U
METAJUTNYECKYIO;

* M300paXKaTh NIEKTPOHHO-HOHHBIC (DOPMYIIBI BEMIECTB, 00PA30BAaHHBIX XUMUYECKIUMHU CBSI3SIMU PA3HOTO
BUJIA;

* BBISIBJIATh 3aBUCHUMOCTh CBOMCTB BELIECTB OT CTPOCHHS UX KPUCTALIMYECKUX PEIIETOK: HOHHBIX,
ATOMHBIX, MOJIEKYJISIPHBIX, METAININYECKUX;

* XapaKTEPU30BaTh XUMHUYECKHE FJIEMEHThI U UX COCIMHEHUS HA OCHOBE MOJIOKEHHS DJIEMEHTOB B
MIePUOIUYECKON CUCTEME U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;

* ONUCHIBATh OCHOBHBIE 3Tanbl OTKpbITHS . 1. MenaeneeBbIM NepruoIHYE€CKOrO 3aKOHA U
MEePUONYECKON CUCTEMbI XUMUYECKUX JIEMEHTOB, KU3Hb U MHOTOOOPA3HYIO HAYUHYIO JAESITeIbHOCTD
Y4EHOT0;

* XapaKTepU30BaThb HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHHE MEPUOJUUECKOTO 3aKOHA U IEPUOANYECKON
CHUCTEMBbI XUMHUUYECKUX 35ieMeHTOB JI. Y. Meneneena;

* 0CO3HaBaTh HAYYHBIE OTKPBITUS KaK Pe3yNbTaT JJINTEIbHBIX HAOIIOICHUH, ONIBITOB, HAYYHON
ITOJIEMUKH, IIPEOIOJICHHS TPYAHOCTENH U COMHEHUM.

Buinycknux nonyuum 603mModicHOCMb HAYUUMbCAL:

* 0CO3HaBaTh 3HAYEHNUE TEOPETUUECKNUX 3HAHUH JUIS IPAKTUYECKOM IEATEIBHOCTH YEI0BEKA;

* OIIMCBIBATh N3YUYEHHbIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JJIOTUKY CUCTEMHOT'0 aHAJIN3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSIX IEPUOANUYECKON CUCTEMBl XUMUYECKHUX DJIEMEHTOB JUIS
OOBSICHEHUS U MPE/IBUICHUS] CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh HH(POPMAIMOHHYIO KOMIIETEHTHOCTb TIOCPEJCTBOM YIIyOIeHus 3HaHUH 00 HCTOPUH
CTaHOBJICHUS] XUMUYECKOU HayKH, €€ OCHOBHBIX MOHITHH, IEPUOJINUYECKOI0 3aKOHA KaK OJJHOTO U3
BaXHEUIIINX 3aKOHOB MPHUPOJIbL, @ TAKKE O COBPEMEHHBIX JOCTH)KEHUSIX HAYKU M TEXHUKH.

MHoroo0pa3ne XuMH4YeCKUX peaKkuui

Buinyckuux nayuumes:

* OOBSICHITH CyTh XUMHUYECKUX MTPOIECCOB M UX MPUHIUIHAILHOE OTIINYHE OT (PU3NIECKHX;

* HA3bIBaTh IPU3HAKU U YCIIOBUS NMPOTEKAHUS XUMHUECKUX PEeaKLInii;

* YCTaHABJIMBATh MPUHAUICKHOCTh XUMHUECKON PEAKIIUH K ONPEACIEHHOMY THITY ITO OJTHOMY H3
KJ1acCU()MKALMOHHBIX MPU3HAKOB: 1) MO YHCITY M COCTABY UCXOAHBIX BEIIECTB M MPOAYKTOB PEAKIINU
(peaxmuu COeTMHEHNS, Pa3I0KEHNUs, 3aMEIICHUS 1 0OMEHa); 2) MO BBIICIICHUIO WX TIOTJIOMIECHHIO
TEIUIOTHI (PEAaKIIUU YK30TEPMUYECKHE U SHIO0TEPMUYECKHE); 3) M0 U3MEHEHHIO CTENIeHEeH OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB (PEaKIMi OKUCIUTEILHO-BOCCTAHOBUTENBbHBIC); 4) 110 00paTUMOCTH MpoIecca
(peaxiu oOpaTuMble U HEOOpaTUMBIE);

* Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XHUMUYECKHUX PEaKITHiA;

* Ha3bIBaTh ()aKTOPHI, BIUSAIOLINE HA CMEIIEHNE XUMHUUECKOTO PABHOBECHS,

* COCTaBJIATh YPaBHEHHUS DIICKTPOITUTUICCKON TUCCOIMAIINH KUCIIOT, IIEI0YEH, COJIeH; TOTHbIC U
COKpaIlléHHbIE MOHHBIE YPaBHEHUS peakiiii oOOMeHa; ypaBHEHHs OKHUCIUTEbHO-BOCCTAHOBUTEIBHBIX
peakumii;



* IPOTHO3UPOBATH MPOAYKTHI XUMUUYECKHX PEAKIIHM 10 popMyaamM/Ha3BaHUSIM HCXOTHBIX BEIIECTB;
OTIpEeIETISATH UCXOAHBIE BEIIEeCTBa 10 (hopMynam/Ha3BaHUSM MPOIYKTOB PEAKIIUY;

* COCTaBIIATh YPAaBHEHUS PEAKI[Nil, COOTBETCTBYIOIINX MOCIEA0BATEIbHOCTH ((«IIETIOYKE») MPEBPAICHHIMA
HEOpPraHUUYECKUX BEIIECTB PA3IMUHBIX KIACCOB;

* BBISIBJISITH B IPOIECCE IKCIIEPUMEHTA MIPU3HAKU, CBUAECTEILCTBYIONINE O TPOTEKAHUN XUMHYECKOI
peakiuy;

* IPUTOTOBJIATH PACTBOPHI C OMPEIETIEHHON MacCOBOM J10J1el pacCTBOPEHHOTO BELIECTBA;

* OIPEIENSATh XapaKTep Cpebl BOJAHBIX PACTBOPOB KUCIIOT U LIEI0YEH 110 U3MEHEHUIO OKPACKU
UHMKATOPOB;

* POBOAUTH KAYECTBEHHBIE PEAKIUH, MIOITBEPKIAIOIINE HAIMYKUE B BOJHBIX PACTBOPAX BEIECTB
OTJEJbHBIX KATHOHOB M aHUOHOB.

Buinyckuux nonyuum 603mMoicHOCb HAYYUMBCAL:

* COCTaBIIATH MOJICKYJISIPHBIC U TTOJIHBIC HOHHBIC YPaBHEHUS 10 COKPANIEHHBIM HOHHBIM YPaBHCHHUSIM;

* IPUBOJIUTH IPUMEPHI PEAKIIUil, TOATBEPIKAAIONINX CYILIECTBOBAHUE B3aUMOCBSI3U MKy OCHOBHBIMU
KJIACCaMH HEOPTaHUYECKUX BEIIECTB;

* IPOTHO3UPOBATH PE3YIbTATHI BO3ACUCTBUS PA3TUYHBIX (DAKTOPOB Ha U3MEHEHUE CKOPOCTU XUMHUECKOM
peaxuu;

* IPOTHO3UPOBATH PE3YIbTAThl BO3ACUCTBUS Pa3INUHbIX ()AaKTOPOB HA CMEIIEHUE XUMUYECKOTO
paBHOBECHS.

MHuoroo6pa3ue BemecTs

Buinycknux nayuumes:

* OIpPEIENATh MPUHAIC)KHOCTh HEOPTaHUYECKUX BEIIECTB K OJHOMY M3 U3YYE€HHBIX KJIACCOB/TPYIIIL:
METaJIBl 1 HEMETAJIJIbI, OKCHUJIBI, OCHOBAHHMS, KUCIIOTHI, COJIH;

* COCTaBIIATH (DOPMYJIBI BEIIECTB [0 UX HA3BAHUSM;

* OIIPEACIIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS AJIEMEHTOB B BEIIECTBAX;

* COCTaBIATH (HOPMYJIBI HEOPTAHUYECKUX COETMHEHUHN TI0 BaJICHTHOCTSIM U CTETICHSM OKHCIICHHUS
3JIEMEHTOB, a TAKXKE 3apsiiaM HOHOB, YKAa3aHHBIM B TaOJIUIIE PACTBOPUMOCTH KHUCIIOT, OCHOBAaHUN U
coJIei;

* OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3UYECKUX U XUMUUYECKUX CBOMCTB MPOCTHIX BEIIECTB
(MeTasIoB M HEMETAJNIOB) M UX BBICHINX OKCUAOB, 00pa30BaHHBIX 3JIEMEHTAMU BTOPOTO U TPETHETO
MIEPUOJIOB;

* Ha3bIBaTh OOIIIME XUMUYECKHE CBOMCTBA, XapaKTepPHBIE IS TPYII OKCUIOB: KUCIOTHBIX, OCHOBHBIX,
aM(pOTEpHBIX;

* Ha3bIBaTh OOIINE XUMUYECKHE CBONCTBA, XapaKTepHBIE ISl KAKIOTO U3 KIIAaCCOB HEOPTAHUYECKUX
BCIIIECTB: KUCJIOT, OCHOBAHMH, COJICH;

* IPUBOJIUTH MIPUMEPBI PEAKLIUN, TOATBEPKIAIOIMINX XUMUYECKHUE CBOMCTBA HEOPTaHUYECKHUX BEIIECTB:
OKCHJIOB, KHCJIOT, OCHOBAaHHI U COJICH;

* OIIPEACIIATH BEIIECTBO-OKUCIUTENb U BEIECTBO-BOCCTAHOBUTEND B OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX
peakusx;

* COCTaBIIATh OKUCIIUTEIHLHO-BOCCTAHOBUTENBHBIN OanmaHC (111 M3YYSHHBIX PEAKIUii) M0 MPeJI0KEHHBIM
CXeMaM peaKIuii;

* IPOBOJUTH JTAOOPATOPHBIE OMBITHI, MOATBEPIKAAIOIINE XHUMHUUECKHUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKHUX BEIECTB;

* IPOBOJIUTH JTAOOPATOPHBIE OMBITHI MO MOIYUYEHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB: BOJOPO/IA,
KHCJIOPO/Ia, YTIICKUCIIOTO Ta3a, aMMHaKa; COCTABIIATh YPABHEHUS COOTBETCTBYIOIIUX PEaAKITHi.

Bbll’lyCKHuK noJiyuyum 603MONCHOCNIb HAYYUMDbCAL!
¢ IPOrHO3UPOBATH XUMHUYCCKUC CBOMCTBA BEIIIECTB Ha OCHOBE MX COCTaBa U CTPOCHUS,



* MPOTHO3UPOBATH CIIOCOOHOCTD BEIIECTBA MPOSBISATH OKUCIUTEIBHBIC UM BOCCTAHOBUTEIHHBIC
CBOWCTBA C YYETOM CTENEHEN OKUCIICHHS DJIEMEHTOB, BXOJAIINUX B €70 COCTAB;

* BBISIBJIATH CYIIIECTBOBAHUE F€HETUUECKON B3aMMOCBSI3H MEXy BEIIECTBAMU B PALY: MPOCTOE BEILIECTBO
— OKCHJ — TUAPOKCU]l — COJIb;

* XapaKTepHU30BaTh 0COOBIC CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOM M a30THOU KHCIIOT;

* IPUBOJIUTH IPUMEPHI YPABHEHUH PEAKIIHA, JICKAIINX B OCHOBE IIPOMBIIUICHHBIX CITIOCOOOB MOTYYCHHUS
aMMHMaKa, CEpHOU KHUCIIOThI, YyTYHA U CTAJIH;

* ONUCHIBATH (DU3MUECKHUE U XUMUYECKUE TIPOIIECCHI, SIBISIFOIIMECS YaCThI0 KPYTOBOPOTA BEIIECTB B
MIPUPOJE;

* OpraHU30BbIBATH, IPOBOJIUTH YYEHHUUYECKHUE MPOEKTHI MO UCCIIEAOBAHNUIO CBOMCTB BELIECTB, UMEIOLIUX
BO)XHOE MPAKTUYECKOE 3HAYCHUE.

JIMYHOCTHBIMH Pe3yJabTATAMM U3yYCHHS MIPEIMETa « XUMHUS SBISIFOTCS CIICAYIONINE YMEHUS:

® 0CO3HABaTh €MHCTBO U IEIOCTHOCTH OKPYXKAIOIIEro MHpa, BO3MOKHOCTH €r0 MO3HABAEMOCTH H
00BSICHUMOCTH Ha OCHOBE JIOCTHKEHUN HAYKH;

® [IOCTETNICHHO BBICTPaMBaTh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PEHHE: OCO3HABATh MOTPEOHOCTh U
TOTOBHOCTh K CaMOOOpa30BaHHUIO, B TOM YHCIIC U B paAMKaX CAMOCTOSITEIIbHOM JICATEIIbHOCTH BHE
IIKOJIbI;

® OIICHUBATh JKU3HCHHBIC CHTYallMU C TOYKH 3pEHHUs 0€30IacHOro oOpasa >KM3HH U COXPaHCHHS
3JI0POBBSI;

® OIICHNUBATH SKOJIOTHYECKUNI PHUCK B3aMOOTHOIIICHUH YeJIOBEKA U MpUupoOdbl.

¢ hOpMUPOBATh HSKOJIOTUYECKOE MBINUICHUE: YMEHHE OIICHUBATH CBOIO JIESATEIBLHOCTh M MOCTYIIKH
JIPYTUX JIIOJIEH C TOYKM 3PEHUS COXPAHEHHUS OKDPYKAIOUIeW Cpelbl - rapaHTa >KU3HH |
Oyraromosryuusi Jitoiei Ha 3emIie.

MertanpeAMeTHBIMH  pe3yibTaTaMH H3ydyeHUs Kypca «XuMuA» sBIsSeTcs (OpMHUpPOBAaHUE
YHUBEpCcaJIbHbIX yueOHbIX naeiictBuil (Y'Y I).

Pecynamusnvie YV/I.

® CaMOCTOSITEIPHO OOHapyXuBaThb W (HOPMYyIUPOBAThH y4yeOHYIO MpoOIeMy, OMNpPEnemsiTh Ieb
y4eOHOM JeSTENHHOCTH;

® BBLIJIBUTATh BEPCHHU pEIICHUS MPOOJIeMbl, OCO3HABaTh KOHEYHBIN pe3yibTaT, BBIOMpPATh U3
IPEUIOKEHHBIX U NCKATh CAMOCTOSITENIBHO CPEACTBA JOCTUKEHUS LIEIIH;

® COCTaBJIATh (MHAWBUIYaJIbHO WU B TPYIIIE) IJIaH pPEeLIeHUs TPOOIEMBbL;

e paboTasi 10 IUIaHy, CBEPSATh CBOM JIEHCTBUS C LIENbIO U, IPU HEOOXOIMMOCTH, UCIIPABIISATH OLIMOKU
CaMOCTOSITENIbHO;

® B JIMAJIOT€ C YUUTEIEM COBEPILIEHCTBOBATh CAMOCTOSITEIbHO BEIPAOOTAHHBIE KPUTEPUH OLICHKH.

[losnasamenvnvie YYJI.

® aHAJIM3UPOBATh, CpPaBHUBATh, KJIACCUPHUIMPOBATH U 0000IaTh (QakTel U SBICHUS. BBIABIATH
IIPUYUHBI U CIEJCTBUSA IPOCTHIX SIBICHUN.

® OCYUIECTBIIATh CpPAaBHEHHUE, KJIacCU(UKAIIMIO, CAMOCTOSTENIbHO BbIOMpAsh OCHOBAaHUS U KPUTEPUU
JUTSL YKa3aHHBIX JIOTHYECKHUX OTeparuii;

® CTPOUTH JIOTMUECKOE PACCYKICHHE, BKIIIOYAIOLIEE YCTAHOBJIEHUE NPUYMHHO-CIIEICTBEHHBIX
CBsI3EH.

® CO3/1aBaTh CXEMaTHYECKHE MOJIETH C BbIJCIEHUEM CYIIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.

® COCTAaBIISATH TE3UCHI, Pa3IMUHbIE BUJIbI IIJIAHOB (IIPOCTHIX, CIOKHBIX U T.IL.).

e [1peoOpa30BbIBaTh HHGOPMAIIUIO U3 OJTHOTO BUA B IpYroM (Taliuily B TEKCT U IIp.).

®yMETh OIpeAesTh BO3MOKHbIE HCTOYHMKU HEOOXOJUMBIX CBEACHUM, MPOU3BOJIUTH IOUCK
UH(pOPMalIH, aHATU3UPOBATh U OLICHUBATh €€ TOCTOBEPHOCTb.

Kommynuxamuenvie YVJI:




CaMocCTOsATEIbHO OpPraHMW30BbIBaTh yueOHOE B3aMMOJEWUCTBUE B Tpymie (omnpeaensTh oOuue LeiH,
pacnpenensaTh pojiu, J0roBapyuBaThCs APYT ¢ APYTOM U T.1.).

2. Coaep:xanue y4eOHOT0 npeaMera « XumMus».
8 kuace.

HavanbHble NOHATHS U 3AKOHBI XUMHH

Tena u BemectBa. CBOMCTBa BEMIECTB. DTaJOHHBIC (PHU3MUYECKHE CBOMCTBA BEIIECTB. MaTepualibl 1
MaTepuasoBesieHue. Poilb XUMUU B JKM3HM COBpeMeHHOro obmiectBa. OTHOIIEHHE OOIIEeCTBA K XUMUHU:
xeMouusa U xeMohoousi.

Metonsl  u3ydeHus xumud. HaOmrogenwe. OkcrepuMmeHT. MogenupoBanue.  Mopgenu
MaTepuaIbHble U 3HAKOBbIE UM CUMBOJIbHBIE.

I'azel. JKunkoctu. TBEpabIe BemecTBa. B3anMHbIe ITEpeXoIbl MEXY arperaTHbIMA COCTOSIHUSIMHA
BEIIECTBA: BO3TOHKA (CyOnmmanus) W AecyOoquMaIus, KOHJACHCAIUS U HCIApeHUe, KPUCTALTU3AUS U
IIJIaBJICHUE.

®usnueckue sBaeHus. YucTole BenecTBa U cMecu. ['OMOreHHsble U reTeporeHHsle cMecu. Cmecu
razoo0pasuble, xkuakue U TBEpAble. CrnocoObl pa3feneHusi cMecel: MEeperoHKa, WM JUCTUIUISIIHS,
oTcTauBaHue, PUIbTPOBaHUE, KPUCTAUIM3AIMS WIH BbiapuBanue. Xpomatorpadus. [Ipumenenue atux
croco00B B J1a00paTOPHON MPAKTUKE, HA IIPOU3BOJICTBE U B OBITY.

XUMHYECKUE 3JIEMEHThl. ATOMBI U MoJIeKybl. IIpocTblie 1 cioXHbIE BelecTBa. AJUIOTPOIUS Ha
npumepe kucinopoga. OCHOBHbBIE IOJIOKEHHMSI aTOMHO - MOJIEKyJspHOro ydenus. Moubl. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHSI.

3HaKku (CUMBOJIbI) XMMHUYECKUX 3NIeMeHTOB. MH(opMaius, KOTOpYyI0 HECYT 3HAKH XHUMHUYECKHUX
AJIEMEHTOB. OJTUMOJIOTHS Ha3BaHUM HEKOTOPBIX XMMHUYECKUX dJeMeHTOB. Ilepuoamdeckas tabnuia
xumuyeckux snemeHtoB JI. M. MenneneeBa: KOPOTKONMEPUOAHBIM W UIMHHONEPUOJHBIA BapUaHTHI.
[Tepuoas! u rpynnsl. [maBHas u moOodHas MOATPYMIBL, UIM A- u b-rpynmbel. OTHOCHTENbHAS aTOMHAas
Mmacca.

Xumunueckue (opmynsl. MHaexkcbl n ko3pduumentsl. OTHOCHUTENbHAsT MOJEKYJIIpHas Macca.
MaccoBast 10751 XMMHUYECKOro 3jieMeHTa B coequHeHuH. MHpopMmarus, KOTOpyro HECyT XMMHUYECKHE
(bopMyIBI.

Banentnocts. CtpykTypHbie (OpMYIbl. XUMHUUECKHE DJIEMEHTHI C MOCTOSHHON M MEepEeMEHHON
BaJICHTHOCThIO. BbIBOA  QopmMynbsl coeiMHEHHUs 1O BaJdeHTHOCTH. OmpeaeneHue BaJeHTHOCTH
XMMHYECKOIo 3JieMeHTa 1o ¢opmyne BemecTBa. CocTaBlieHHEe Ha3BaHUN COEIMHEHHH, COCTOSAMIMX W3
IBYX XUMHUYECKUX JIEMEHTOB, 110 BaJIECHTHOCTH. 3aKOH ITIOCTOSIHCTBA COCTAaBA BEILIECTB.

XuMu4eckue peakuuu. PeareHTsl U MNpPOAYKTHl peakuuu. lIpu3HakKM XUMHUYECKUX pPEaKIui.
VYcnoBusa ux nporekaHus W mpekpanieHus. Peakuuu ropeHus. DK30TEpMUYECKUE M SHIOTEPMHUUECKHE
peaxuu.

3aKOH COXpaHEHHUsI MacChl BeIIeCTB. XHUMUYeckue ypaBHeHHUs. COCTaBlI€HHE XUMHUYECKHX
ypaBHeHuil. MHbopMalus, KOTOPYIO HECET XUMUYECKOE YpaBHEHUE.

Knaccudukanus XUMHUUECKUX PEAKIUN MO COCTaBYy U YUCIY PEareHTOB M MPOIYKTOB. THIIBI
XUMHUYECKUX peakuuid. Peakiuum coennHeHUWs, pa3loKeHUus, 3amelleHus u obmeHa. Kartamusatopsl u
KaTaJlus.



JdeMoHcTpanuu
*  Komiekius MaTepraioB U U3JIETTUNA U3 HUX.
* Mogenu, ucnosab3yeMsble Ha ypokax (pU3MKH, ONOJIOTHH U reorpaduu.
*  OOBEMHBIE U MAPOCTEPKHEBBIE MOJIEJIN HEKOTOPBIX XUMHUECKUX BEIIECTB.
*  Mogzenu KpUCTaNINYECKUX PEILETOK.
* CoOupanue npudopa s MOJy4eHHs ra3a U IpOBEpKa €ro Ha repMETUYHOCTb.
* Bo3sroska cyxoro jibja, oaa nin HaQTaauHa.
* ArperaTHbl€ COCTOSIHUSI BOJBI.
* PasnencHue IByX HECMEIIMBAIOIIUXCS )KUIKOCTEH ¢ IOMOIIBIO IEIUTEIbHON BOPOHKH.
e JlucTriiATop M ero pabora.
* VYcraHoBka g GuIbTpOBaHUS U e€ paboTa.
* VYcraHOBKa Ui BhITApUBaHUA U €€ padoTa.
*  Kostekuus OBITOBBIX TPUOOPOB ISl PUIBTPOBAHUS BO3AyXa.
* Paszgenenue Kpacsiuero BeuiecTa (pomacrepa ¢ moMolpo OyMaxHoOH Xpomarorpaduu.
*  Mogenu aTIOTPOITHBIX MOAU(DHUKAINIA YTIEpOaa U CEPHI.
* Ilosydenue 030Ha.
* Toprpers . 5. Bepriennyca u JI. . Menzeneesa.
* KopoTkoneproaHslil U JUIMHHONIEpUOAHBIA BapuaHThl Ilepuonnueckon cucrems /1. 1.
Menneneesa
* KoHcTpynpoBaHHE IAPOCTEPKHEBBIX MOJIENIEH MOJIEKYIL.
* Amnnapat Kunna.
* Pasznoxenue Ouxpomara aMMOHHUSI.
* Topenue cepbl 1 MarHMEBOM JICHTBI.
* Tloptpetrsl M. B. Jlomonocosa u A. JI. JIaBya3be.
*  OnbIThl, WUTIOCTPUPYIOIINE 3aKOH COXPAHEHMSI MAaCChl BELLIECTB.
* Topenue gocdopa, pacTBopeHHE MPOAYKTa TOPEHHS B BOJIE U MUCCIIEJOBAHUE MTOYyYEHHOTO
pacTBopa JJaKMYCOM .
* BsaumoaelcTBUE COJITHON KUCIIOTBI C IUHKOM.
* Tlomyuenue ruapokcuna menu(Il) u ero paznoxkeHue npyu HarpeBaHUU.
JlaGopaTopHble ONBbITHI
. O3HaKOMIIEHHE C KOJIJIEKIIMEH TaO0OpaTOPHON MOCY/IbI.
. IIpoBepka npubopa J1st MOTy4eHHsI Ta30B HA T€PMETUYHOCTb.
. O3HaKkoMIIeHHE ¢ MUHepallaMH, 00pa3yIOLUIMMU ITPaHMT.

. HpI/IFOTOBJ'IeHI/IC FCTCpOFeHHOﬁ CMCCH MOPOIIKOB CEPbI U KEJIC3a U UX Pa3ACIICHUC.

1
2
3
4
5. BzaumoseiicTBue pacTBOPOB XJIOPUJIOB U HOIKMIOB KaJIus C PACTBOPOM HUTpaTa cepedpa.
6. Monyuenue rugpokcuna meau(ll) u ero B3anMomeHCTBHE C CEPHOI KMCIOTOM.

7. B3aumoieiicTBre pacTBOpPa COJIBI C KUCIIOTOIA.

8. TIpoBepka 3aKOHA COXPAHEHHsI MAacChl BEILECTB Ha MPUMEPE B3aUMOJIENCTBHS MIENOUM U KUCIOTHI.
9

[TpoBepka 3akoHA COXpaHEHHS MacChl BEUIECTB Ha MPHMEpPE B3aMMOACHCTBHS IIEIOYU U COIU
xenesa (I11).

10. Pasznoxkenne nepokcuia BOJOPo/Ia ¢ MOMOIIbI0 okcuaa mapranmna (IV).

11. 3amemenue xene3oM MM B MEIHOM KYIIOPOCE.



IIpakTnyeckune padoTsl
1. 3HAKOMCTBO C JJabopaTopHBIM 000opynoBaHueM. [IpaBuia TexHUKH 0€30MacHOCTH TP padboTe B
kabuHere xumun. Hexoropsie BUabI padoT.
2. AHanu3 mousbl.
BaxkHelilue npeacTraBuTe/ M Heoprannyeckux BemecTB. KosimuecTBeHHbIE OTHOIIEHUSI B XUMHUH

CocraB Bo3ayxa. [lonstre 06 00bEMHOI 10716 KOMIIOHEHTA MPUPOTHON Ta30BOM CMECH —
Bo3ayxa. Pacuér 06bEMa KOMIIOHEHTA ra30BOM CMECH 10 €ro 00BEeMHOM J0J1€ U HA00OPOT.

Kucnopon. O3omn. [lonydenue kuciopona. CoOupanue u pacro3HaBaHue KUCIOPOa.
XUMHYeCcKre CBOMCTBA KUCIOPO/Ia: B3aUMOJCICTBIE ¢ METAJlJIaMH, HEMETAJNIaMHU U CJIOKHBIMU
BeuiecrBamiu. [Ipumenenue kucinopoaa. KpyroBopor kucioposia B Ipupoe.

Oxcuppl. OOpa3zoBaHue Ha3BaHM OKCHIIOB 110 UX (popmynam. CoctaBneHue GopMy OKCHIOB 110
uX Ha3BaHUAM. [IpeacraBuTen OKCUIO0B: BOJA U YIJIEKUCIIBIN T'a3, HEraléHas U3BeCTb.

Bonopoa B mpupoae. Puznueckrne U XUMHUYECKHE CBOMCTBA BOAOPOAA, Er0 MOJyYCHUE U
MIPUMEHEHHE.

Kucnotsl, ux cocraB u knaccuduxanus. Muaukaropsl. Tabnuia pacCTBOPUMOCTH.

ComnsiHast ¥ cepHas KHCIIOTHI, X CBOMCTBA U IPUMEHEHUE.

Conu, ux coctaB 1 Ha3BaHus. PactBopuMocTs coseii B Boze. [IpencraBurenu coneii: XJiopus
HaTpusi, KapOoHaT HaTpus, hochar KaJbIIHs.

[Tocrosinnas ABoragpo. KonnuectBo BemectBa. Moinb. Mossipaas Macca. KpatHble equHUITbI
M3MEpPEHUs KOJIMYECTBA BELLECTBA — MHJIJIMMOJIb U KWJIOMOJIb, MUJIJIMMOJISIPHASA U KUJIOMOJISIpHAs
Macchl BELIECTBA.

Pacuérsl ¢ ucCnonb30BaHMEM TOHATUH  «KOJMYECTBO BEILECTBA», «MOJSPHas Maccay,
«TIOCTOSIHHAsA ABOTaJIpoO».

3akoH ABoraapo. MosspHbIil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS IOTHOCTh OJTHOTO
rasa 1o apyromy.

KpaTtHbie eguHHIBI U3MEPEHUS — MHIJUTMMOJISIPHBIN U KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HbIX
BELIECTB.

Pacuérsl ¢ ucnoab30BaHUEM MOHATHI «KOJUYECTBO BEIIECTBA», «MOJISIPHAsi Maccay, «MOJIIPHBIN
00BEM ra3oBy», «IOCTOSTHHAsT ABOTaapo».

Pacuérbl ¢ MCOIb30BaHUEM MOHATHI «KOJUYECTBO BEILIECTBAY», «MOJISIPHAS Maccay, «MOJISPHBIN
00BEM razoBy», «4uciIo ABOTaIpo».

I'unpocdepa. KpyroBopor Boasl B mpupone. Puandeckue U XHUMHUECKHE CBOWCTBA BOJBI:
B3aMMOJIEICTBUE C OKCUIAMH.

OcHoBaHus, UX cocTaB. PacTBOpUMOCTh OCHOBaHUM B BoJie. MI3MeHEeHHe OKpacKu MHANKATOPOB B
mienouHoit cpeze. [IpencraBurenu menoveii: THAPOKCUABI HATPUS, KAIUS U KaJIbIUs.

PactBopurens u pactBopéHHoe BemecTBo. PactBopel. PactBopenue. I'mapartel. MaccoBast 1osst
pacTBopéHHOro BemiecTBa. Pacu€rbl, CcBA3aHHBIE C HCIOJB30BAHMEM IIOHSATUS «MaccoBas OIS
PacTBOPEHHOTO BELIECTBA.

JdemoHcTpanuu

* OmpeneneHue coiepKaHus KMCIOPOaa B BO3IyXe.
* [lonydeHue kucaOpoOIa pa3ioKEHUEM NIEpMaHraHaTa Kajlusi U epoKcuaa

BOAOpPOJA.

* CoOupaHue METOZIOM BBITECHEHHSI BO3[yXa U BOJIBI.
* Pacno3HaBaHu€ KUCIOPOJA.

* Topenue maruus, xenesa, yrisi, cepbl 1 pocdopa B KUCIOPOIE.



¢  Komaexums OKCHIOB.

* Ilonyudenue, cobupanue u pacrio3HaBaHUE BOJOPO/IA.

* ['openue Bomopoja.

* BsaumoneiictBue Bogopoa ¢ okcuaom meau(ll).

* Komieknus MUHEpaIbHBIX KHCIIOT.

* [IpaBuno pa3baBieHus: cepoil KUCIOTHI.

*  Koymekuus comnen.

* Tabnuia pacTBOPUMOCTH OCHOBAHHIA, KUCJIOT U COJICH B BOJIE.

* HekoTopbie MeTaITbI, HEMETAILIBI U COSAMHECHHSI KOJTMIECTBOM BEIIECTBA B | MOJIb.
*  Mopaens MOJSIPHOTO 00BEMA ra3000pa3HBIX BEIIECTB.

JlaGopaTropHbie ONBITHI

12.  TlomyrHeHHe U3BECTKOBOW BOJIbI IIPU MPOIYCKAHMHU YIJIEKUCIIOTO Tasa.

13.  Tlomyuenue BOIOpPOIA B3aMMOJENHCTBUEM [IMHKA M COJITHOU KUCIIOTHI.

14. PacnosHaBaHuE KMCIOT HHIMKATOPAMM.

15. H3meHeHme OKpacKM MHAMKATOPOB B MIEJIOYHOM CpPEJE.

16. OsmakomieHue ¢ mpenaparaMy JOMallHEN WM IIKOJBHOM aNTeuyKd — PacTBOPAMH HEPOKCHUIA
BOJIOPOJIa, CIIMPTOBOM HACTOMKM MOJIa M HAIIATBIPHOTO CIIUPTA.

IIpakTnyeckue padoThl

3. Tlonyuenue, coOMpaHue ¥ PacIo3HABAHUE KUCIOPOJIA.

4. Tlonyuenue, COOMpaHUE ¥ PACIIO3HABAHUE BOAOPO/IA.

5. IpuroToBneHue pacTBOPOB CONEH C UX 3aTaHHOM MAaCCOBOM JOJIEH.

OcCHOBHBIE KJIACChI HEOPTAaHUYECKUX COCTUHECHNH.

O60061eHne cBeieHni 00 OKCUAaX, UX KIacCH(pUKAIUU, Ha3BaHUSIX U cBoMcTBax. CriocoObl
MOJTYYEHUST OKCHUJIOB.

OcHoBaHus, WX Kiaccu(uKaius, Ha3BaHUS M CBOWCTBAa. B3auMojaeiicTBHE C KHCIOTaMH,
KHCIIOTHBIMU OKCHJIaMH W COJIAMH. Pa3jiokeHne HepacTBOPUMBIX OCHOBaHWH. CITOCOOBI IMONTYYCHHS
OCHOBaHHII.

Kucnotel, wux winaccupukanus u HazBaHus. OOmMe XUMHYECKHE CBOMCTBA KHCIOT.
BzaumopeiicTBue KHUCIOT ¢ MeTallaMU. OJEKTPOXHUMHYECKMHA psAJl  HaMmpsDKEHUH — METaslioB.
BiaumopeiicTBie KUCIOT ¢ OKCHIAMH METaJIOB.

B3aumopeiicTBue KHUCIOT C OCHOBAaHUSAMHM — pEaKIusi HeWTpanu3anuu. B3aumopeicTBre KHUCIOT C
consimu. [lomydeHre GECKUCIOPOTHBIX U KUCIOPOACOACPKAIIUX KUCITIOT.

Comnu, ux kinaccudukanys u cBoiictsa. BzanmozecTsue coneil ¢ MeTaiiaMu, 0COOEHHOCTH 3TUX
peakuuii. BzaumopaencTsue cosiei ¢ COIsMH.

I'eHeTnyeckue psIbl METAIIA M HEMeTallIa. [ eHeTHIeckast CBSI3b MEXTy KilaccaMu
HEOPTaHMYECKUX BEIIECTB.

JlabopaTopHbIe ONbITHI

17. BzaumopeiicTBrE OKCHIA KATBIINS C BOMIOM.

18. [lomyTHEHNE M3BECTKOBOM BOIL.

19. Peakuus neiitpanusanum.

20. TMonyuenue ruapoxcuaa meau (1) u ero B3anMoeiicTBrE ¢ KMCIOTOM.
21. Paznoxenue rugpoxcuna meau (1) mpu Harpesanum.

22 BzaumogeiicTBUE KHCIIOT ¢ METaJNIaMH.



23. B3auMoIeiicTBIE KUCIIOT C COJISIMH.

24. O3HaKOMJICHHE C KOJUIEKIIUEH COJIEH.

25. Bzaumopeiictue cynbgara meau(Il) ¢ xenesom.
26. B3anmoeiicTBre coieil ¢ COISIMH.

27. Tenernyeckas cBA3b HA IPUMEPE COCAUHEHHUI ME/IH.
IpakTnyeckue padoThI

6. Pemenue SKCIEpPUMEHTATBHBIX 3a71a4.

Ilepnonnuecknii 3axon u Ilepuoanueckasi cucreMa XUMHUYECKHX 3JIEMEHTOB
. 1. MenaeJieeBa U CTPOCHHE aTOMA

EcTtecTBeHHbIE cEMENCTBA XUMUUECKHUX DJIEMEHTOB:IIEJIOYHbIE U IIEJOYHO3EMENIBHBIE METAJLIbI,
rajloreHbl, UHEpTHbhle (OnaropojHbie) rasbl. AMQOTEpHOCTh. AMQOTEpHBIE OKCHUIBI U THUIPOKCHUIIBL.
KommiekcHbie conu.

Otkpsitue J. . MenaeneesbiM [leproanueckoro 3akoHa u co3aanue um [lepuoanueckoit
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.

ATOMBI KaK (popMa CymecTBOBaHHS XMMUYECKHUX 3JIeMEHTOB. OCHOBHBIC CBEACHHUS O CTPOCHUHU
aToMOB. JloKa3aTenbCTBa CIOXHOCTH CTpoeHus aromoB. OmbiTel Pesepdopna. [lnanerapuas monens
CTPOEHHUS aToMa.

CocTaB aTOMHBIX fifep: NMPOTOHBI, HEHUTpoHBI. OTHOCUTENbHAas aTOMHas Macca. B3aumocBs3b
MOHSATUIN «IIPOTOHY, «HEUTPOH», «KOTHOCUTEIbHAS AaTOMHAsl Macca.

Muxkpomup. InekTpoHbl. CTpOEHUE SIEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKHUX 3J1eMeHTOB Ne 1-
20. [TonsiTHE O 3aBEPUIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl.  ®usnueckuil cmbici  cuMBOJMKM [lepmomnueckoir  cucrtembl. CoBpemMeHHas
dopmymupoBka Ileproamueckoro 3akoHa. MI3MeHEHUs] CBOHCTB 3JIEMEHTOB B MEPHOAAX M TPYIIAX, KaKk
(GYHKIUS CTPOSHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTuKa dJeMEHTa-MeTaljla W  JJIeMEeHTa-HeMeTalla 10 MX T[OJIOXKEHUI0 B
[Iepnonnueckoii cucreMe xuMuueckux anemeHToB [. 1. Menneneesa.

JdemMoHcTpanuu
*  Paznuunbie GopMbl TAOIUI] TIEPUOANIECKON CUCTEMBI.
* MopaemupoBanue noctpoenus [lepuoanueckoit cucremst /1. . Menneneesa.
*  Mojenu aTOMOB XMMHUYECKUX 3JIEMEHTOB.
* Mopnenu aTOMOB 3J1€MEHTOB 1—3-T0 epuoi0B
JlaGopaTopHble ONBITHI.
28. Tlonyuenne aM(pOTEPHOrO THAPOKCHIA U UCCIIET0BAHUE €I0 CBOMCTB.

Xumunueckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBUTEIbHBIE PCaKIuu.

Honnas xumuueckasi cBsi3b. MOHBI, 00pa3oBaHHbIE aTOMaMU METAIOB U HeMmeTaioB. Cxembl
0o0pa3oBaHMsl MOHHOW CBSI3M JUIs OWHApPHBIX coeAMHEHWH. VOHHbIE KpUCTAJUIMYECKHE PEIETKH |
(u3nyecKkre CBOMCTBA BEIIECTB C 3TUM TUIIOM peléTok. [ToHsTHE 0 hOopMYIBHON eTUHUIIE BEIleCTBA.

KoBanentHass xumuyeckasi CBsS3b. OJEKTPOHHBIE M CTPYKTypHbIe (opmyinbl. KopaneHTHas
HenoJyisipHast cBsA3b. (Cxembl 00pa3oBaHUs KOBAJIEHTHOW CBSI3W JUIsl OMHApPHBIX COEIUHEHHIL.
MonekyspHbIE U1 AaTOMHBIE KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

ONeKTPOOTPULATENIBHOCTD. P anexTpoorpunatenbHOCTH. KoBanieHTHas NosspHas XUMUYecKas



cBsa3b. Jlumonb. Cxembl 00pa3oBaHWs KOBAJICHTHOH MOJSIPHON CBA3M Al OWHAPHBIX COEIWHEHMU.
MounekyJIapHBIE U ATOMHBIE KPUCTAJUINYECKUE PELIETKH, CBOMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

Mertannnueckass XMMHMUYECKas CBSI3b M METAJUIMYECKas KpUCTauiMueckas pemérka. CBoiicTBa
BELIECTB C 9TUM THUIIOM pem€ToK. EnuHas npupoaa XMuMUYECKUX CBA3CH.

Crenenp oxucnenus. CpaBHEHHE CTENIEHUM OKUCICHHMs M BaleHTHOCTH. IIpaBmna pacuéra
CTEIeHeH OKuCIIeHus 1o (popMysiaM XUMUYECKUX COEMHEHUH.

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE  peakuuu. OmpenesieHue CTENEHEH  OKHUCIEHUS Ul
AJIEMEHTOB, OOpa3yIOIIMX BEIECTBA pa3HBIX KiIaccoB. Peakunum MOHHOrO OOMEHa M OKHUCIHUTEIbHO-
BOCCTAaHOBUTENbHbIE peakuuu. OKHUCIUTENb U BOCCTAHOBUTEIb, OKHCIEHHE M BOCCTAHOBJICHHE.
CocraBiieHHEe ypaBHEHUH OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLHUI METOJOM 3JIEKTPOHHOIO
Oananca.

JdemMoHCTpauMu

* Buzneo ¢pparmenTs U cnaiinel «MloHHAsS XUMHYECKast CBA3b ».
¢ Koureknus BemecTB ¢ MOHHOM XMMHUYECKOU CBSI3BIO.
* Mojenu HOHHBIX KPUCTANINYECKUX PEIIETOK.
*  Bugaeodparmentsl u cnaiiipl «KoBaleHTHaIXHUMUYIECKAs CBS3bY.
¢ Koutekius BemecTB MOJIEKYJIIPHOTO M1 @aTOMHOT'O CTPOEHUSI.
* Mopaenu MOJEKYJISIPHBIX U @aTOMHBIX KPUCTAJNIMYECKUX PEILIETOK.
* BugaeodparmeHTsl U cnaiiipl «MeTananueckass XMMUYEcKas CBSI3b».
*  Komneknus «MeTamisl U CILIaBbD.
* BsaumopeiicTBre LIMHKA C CEPOH, CONSTHOM KuCIOTOM, Xaopuaom meau (11).
* T'opeHue Maruus.
* BsaumojaeicTBHE XJIOPHON U CEPOBOAOPOIHOM BOJIBI.
JlaGopaTopHble ONBITHI
29. U3rotoBieHne MOJIENH, HILTIOCTPUPYIOIIEN CBOMCTBA METAJITMYECKON CBS3H

9 kiacc.
IToBTOpeHune u 00001IeHUE CBeIeHUIT 10 Kypcy 8 kiacca

bunapusie coeaunenus. Okcupl coneoOpasyrole u HecosieoOpaszyromue. [ uapoKkcus:
OCHOBaHUs, aM(poTepHbIe, KUCIO0ThL. CpelHue, KUCIIbIe, OCHOBHBIE COJIU.

O06o0011eHNe CBeIeHNH 0 XUMHUECKUX peakuusix. Kinaccupukanus XuMHUecKuX peakuuit mo
Pa3IMYHBIM OCHOBAHUSM: COCTABY U YHUCITY pearupyronmx 1 00pa3yonmxcs BeIeCcTB, TEMIOBOMY
3¢ (deKTy, HarpaBIeHHUIO, U3MEHEHUIO CTEIIEHEH OKUCIEHUS 3JIEMEHTOB, 00pa3yIOLINX pearupyronme
BelIEeCTBa, (pa3e, NCIOJIb30BAHUIO KaTalu3aTopa.

ITonsTHe O CKOpPOCTH XUMHYECKOH PCaKuu. (DaKTOpBI, BJIMAIOIIHUE HA CKOPOCTH XUMHUYCCKUX
peaKkuuii: mMpupoJia pearupyronrx BEIIeCTB, UX KOHLIEHTpaIus, TeMIepaTypa, Imiomaib
COIIPUKOCHOBEHHS, HAIMUME KaTanu3aropa. Karamus.

JdemMoHcTpanuu
* (O3HaKOMIJIEHHE C KOJUIEKI[USIMU METAJUIOB U HEMETAJLIOB.
* (O3HaKOMIIEHME C KOJJIEKIHUSIMU OKCUOB, KUCJIOT U COJIEH.
* 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIUU OT MPUPOJIBI PEATUPYIOIINX BEIIECTB.
* 3aBHCHMOCTbH CKOpPOCTH XUMHUYECKOHN PC€aKun OT KOHOCHTpaIX PEAarupyronux BEIICCTB.
* 3aBHCUMOCTH CKOPOCTH XUMHUYECKOH PEaKIUH OT TIIOIIA TN
COIPUKOCHOBEHMSI PEArUPYIOIINX BEILECTB («KUIISIIIUN CIION).



* 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOHN PEaKIIUN OT TEMIIEPATyphl PEarupyrouX BEIICCTB.
JlaGopaTopHbIe ONBITHI
B3anmMojeiicTBre aMMHuaka U XJI0pOBOOPO/IA.
Peakuus HeWTpanuzanuu.
Hab6mronenue teroboro 3dgdekra peakiuy HeHTpaau3amum.
B3aumogeiicTBre cepHoit Kuciothl ¢ okcuaoM meau (I1).

Paznoxxenune IMEPOKCHUIa BOAOPOJa C ITIOMOIIBIO KaTaJIa3bl KapTO(beJ'Iﬂ

ook ownE

3aBUCHMOCTh CKOPOCTH XHUMHUYECKOW PEaKIMK OT MPUPOABI PEarupyroIIrX BEIICCTB Ha IPUMEPE
B3aMMOJICHCTBHS PacTBOPOB THOCYIb(haTa HATPUs U XJIopuaa Oapusi, THOCYIb(haTa HATPUS U
COJITHOM KMCJIOTEI.

7. 3aBUCHMOCTbL CKOPOCTH XUMUYECKOM PEAKIMU OT IPUPOILI METAILIOB IIPH UX B3AUMOAEHCTBUHM C
COJITHOM KHMCJIOTOH.

8. 3aBHCHMMOCTH CKOPOCTH XMMUYECKON PEAKIIMU OT MPUPOILI KUCIIOT ITPU B3aUMOEHCTBUH UX C
JKEJIE30M.

9. 3aBUCUMOCTBH CKOPOCTH XUMHYECKON PEAKLIUU OT TEMIIEPATYPHIL.

10.  3aBHCMMOCTH CKOPOCTH XMMHUYECKON PEAKIIMHU OT KOHIIEHTPALIMH.

11. 3aBHCHMMOCTH CKOPOCTH XMMHMYECKOH peakiMd OT IUIOIAAH CONPHMKOCHOBEHHS PEarupyroLInX
BCIIECTB.

12.  3aBHCMMOCTH CKOPOCTH XMMHUYECKON PEAKIIMK OT KaTalnu3aTopa.

XuMHuyeckne P€aKIUM B pacTBoOpax 3JJ€KTPOJIUTOB

[TonsTHEe 00 AICKTPOJUTHYECKON AMCCOLMAIMH. DJICKTPOIUTHI U HEJICKTPOIUTHL. MexaHu3M
JUCCOLIMAIMU  DJIEKTPOJIUTOB C pa3IMUHBIM  XapakTepoM CBs3U. CTeneHb SIEKTPOIUTHYECKON
nuccornuanui. CHUIIbHBIE U C1a0ble SIEKTPOIUTHI.

OCHOBHBIE MOJIOKEHHSI TEOPUU DIIEKTPOIUTHIECKON nuccornmanuu. Kinaccudukanys HOHOB B UX
cBoiicTBa. KHCIIOTBI, OCHOBaHUS M COJIM KaK AJMEKTPOIUTHI. VX kiaccudukanus u quccorurausi.

OO0mue XMMUYECKHE CBOMCTBA KUCIOT: M3MEHEHUE OKPACKH HHAMKATOPOB, B3aWMOJCHCTBUE C
MeTaJUIaMH, OKCHJaMH ¥ THAPOKCHUIAMU METaJUIOB M COJSIMU. MOJIEKYJISIpHbIE U MOHHBIC (TIOJIHBIE U
COKpalll€HHbIE) YPABHEHUS PEAKIIUN.

XUMHUYECKUN CMBICII COKPALEHHBIX YPABHEHUU. Y CJI0BUS NPOTEKAHUS PEAKLUNA MEXAY DIEKTPOIUTAMHU
JI0 KOHIIA. Psi1 aKTUBHOCTH METaJLIOB.

OO0uIe XMMUYECKUE CBOMCTBA IIENI0YeH: B3aUMOACHCTBUE C KUCIIOTaMH, OKCHIAMH HEMETAJLIIOB,
comsamu. OOIIMEe XMMHYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHHII: B3aUMOJCHCTBHE C KHUCIOTAMH,
pa3JIoKEeHUE TPU HArPEBAaHUH.

OO0mue XWMHUYECKHE CBOWCTBA CPEAHUX COJICH: B3aMMOJEHCTBHE C KHUCIOTaMH, IIEI0YaMU,
COJIIMH U MeTaJIaMHU. B3anMoielicTBHE KUCIIEIX COJIEH CO IIEI0OUYaMU.

IManponus, kak OOMEHHOE B3aMMOJICHCTBHE COJel ¢ BOAOU. [ MIpoan3 COMu CHIIBHOTO OCHOBaHUS
1 c1aboii KUCIOTHI. ['uaponu3 cou c1aboro ocHOBaHUS U CHIbHON KucnoThl. [lIkama pH.

CBoiicTBa KHUCIIOT, OCHOBAaHUW, OKCHUJIOB U COJIEH B CBET€ TEOPUU DJIEKTPOJUTUUYECKOU
JUCCOLMAIMU U OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUIMA.

JdemoHcTpanmu.
* HcnblTaHWE BELIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOIHOCTD.

* 3aBHCHMOCTH QJICKTPOIIPOBOAHOCTHU YKCYCHOﬁ KHCJIOTBI OT KOHIOCHTpPAIIUH.



* JIBUKEHHE OKPALIEHHBIX HOHOB B DJIEKTPUYECKOM ITOJIE.
* OmpejenieHue xapakrepa cpejibl B pacTBOPax COJIEN.
JlaGopaTopHbIe ONbBITHI.
13. Muccounanus cnadbIX >JI€KTPOIUTOB HA IPUMEPE YKCYCHOM KMCIOTBL
14. Vizmenenue OKpacku HHAMKATOPOB B KMUCIOTHOM CPEJIE.
15.  Peaknus HeliTpanu3ainuu pacTBOpa METOYM Pa3IHYHBIMU KHCIOTAMH.
16.  Tlomyuenue ruapoxcuna meau (11).1 ero B3aumMoeicTBHE C Pa3IMYHBIME KHCIOTAMHU.
17. BzaumogeiictBue cuabHBIX KUCIOT ¢ okcunom meau (11).
18-20. B3aumojeiicTBrE KUCIIOT C METaJLIaMHU.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. TlonyueHue CTyHsI KPEMHUEBOM KMCIOTBL
23. KauecTBeHHas peakiys Ha XJIOPUJL - MK CYIb(aT-uOHbI
24. VI3sMeHeHne OKPACKH MHIMKATOPOB B IEJIOYHOM CpEIE.
25. B3auMoeliCTBHE IEN0YEN C YTIEKHCIIBIM Ia30M.
26. KayecTBeHHas peakiys Ha KATHOH aMMOHHSL.
27 . Ionyuenue rugpoxcua meau (1) u ero pasnoxenue.
28. B3zaumoelicTBre KapOOHATOB ¢ KHCIOTAMH.
29. Tlonyuenue ruapokcua xenesa(lll).
30. Bzaumoseiicteue xenesa ¢ pactBopom cyibhara meau (1)
IIpakTnyeckue padoThl
1. CsolicTBa KUCIOT, OCHOBAHMI, OKCHJIOB U COJIEN B CBETE TEOPHMHU DIIEKTPOIMTHIECKOM
JIUCCOLMAIIMYI U OKHUCIHUTEILHO ~-BOCCTAHOBUTEIBHBIX PEAKIIMIA

HemeTajuibl U MX coeJUHEHHSA

CtpoeHue aTroMOB HEMETAJUIOB W WX TmojoxeHue B I[lepumommueckoit cucrteme. Psn
aNeKTpooTpHLareabHocT. Kprcrannuyeckue peméTku HEeMETaIoB — MPOCTHIX BELIECTB. AJUIOTPOIHS
n e€ mnpuuuHbl. Dusnyeckue cBoWcTBa HemeTauioB. OOIIMEe XHMMHUYECKHE CBOIICTBA HEMETAJIOB:
OKHCJIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

I"aymoreHsl, cTpoeHHe MX aTOMOB U MOJEKyJ. PU3HUECKHEe U XUMHUYECKUE CBOMCTBA TaJIOTEHOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB TaJOT€HOB B 3aBHCHUMOCTH OT HX MojoxeHus B [lepumonmueckoii
cucreMme. HaxoxieHne rajoreHoB B IPUPOJE U UX MOITYYeHHE. 3HAUEHUE U IPUMEHEHHE TaJIOT€HOB.

l'amoreHoBOoOpOABI M COOTBETCTBYIOIIME MM KHCJIOTBL:  IUIABUKOBas,  COJIAHAd,
OpoMoBOAOpOHAs, HOA0BOJOponaHasA. ['amorenuzapl. KadecTBeHHblE peakIMM Ha TaJOr€HU]I-UOHBI.
[IpumeHneHne coeTMHEHUH rajJoreHoB U UX OMOJIOru4ecKast poJib.

Ob6mas xapaktepuctuka sneMeHToB VIA-rpynmnsl. Cepa B mnpupoige U €€ MOJIydeHHE.
AnnoTtponHbie MOIU(UKALIUK CEPBI U UX CBOMCTBA. XMMHUECKHUE CBOICTBA Cephl U €€ MPUMEHEHHE.

CepoBoJIOpOJI: CTPOEHHE MOJEKYJbl, (PU3MUECKHEe M XHMHYECKHE CBOMCTBA, MOJIY4YEHUE U
3HavyeHue. CepoBogopoanas kucinota. Cynbpuabl 1 ux 3HaueHue. JIloMHHOPOPHI.

Oxcun cepsl (1V), cepHucras kucnora, cynbpuTsl. KauecTBeHHas peakius Ha CylIb(QUT-HOH.

Oxcun cepsl (VI), cepnas kucnora, cynsdatsl. Kpuctamnoruapatsl. KauecTBenHas peakuust Ha
cynbdar-noH.

CepnHast kucnoTa - CHJIBHBIM anekTponuT. CBolcTBa pa30aBiIeHHONW CEPHOW KHUCIOTHI, Kak
TUMUYHONM KHCIOTHI: B3aMMOJEHCTBHE C METaUlaMHd, OCHOBHBIMH U aM(OTEpHBIMU OKCHUIAMH,
OCHOBaHUSIMHU U aM(QOTEPHBIMU TUAPOKCUIAMU, cosisiMU. KauecTBeHHas peakiiys Ha Cyab(haT-HOH.



OOmast xapakrtepucTuka »371eMeHTOB VA-rpynmbl. A30T, CTPOGHHE aroMa U MOJIEKYJIBL.
dusnueckue U XMMUYECKHE CBOMCTBA U IPUMEHEHHE a30Ta. A30T B IPUPOJIE U €r0 OMOJIOTHYECKas POIIb.

AMMHaK, CTpOGHUE MOJICKYJIbl U (PU3UYECKUE CBOWCTBA. AMMHMaYHas BOJA, HAIIATHIPHBIN CIHPT,
ruapar ammuaka. JIOHOpPHO  -akLeNTOpHbI  MeXxaHu3M  OOpa3oBaHMs  KaTHOHA  aMMOHMSL.
BoccranosurensHble cBolicTBa amMmuaka. Conu aMMOHHMA U UX npuMeHeHne. KadecTBeHHas peakuus Ha
KAaTHOH aMMOHHUSL.

Oxcuzpl a3oTa: HecojaeoOpa3yloolue U KUCIOTHbIE. A30THCTas KHCIOTAa M HUTPUTHL. A30THas
KHCJIOTA, €€ IoJydyeHne 1 cBorcTea. Hurparsl.

doctop, crpoenne aroma u amwiorponus. Dochuael. Dochun. Oxcua dochopa(V) u
oprodochopnas kucnora. Docharer. Pochopubie ynodperns. MHCEKTULIHIBL.

OOmast xapakTepucTuka 371eMeHTOB [V A-rpynmbl: 0COOCHHOCTH CTPOEHHS aTOMOB, MPOCTHIX
BELIECTB M COCIMHEHUN B 3aBUCHMOCTH OT IOJIOXKEHUS 3J1eMEHTOB B [lepuonudecko cucreme. Yriepoa.
AnnorponHsle MoaupuKanuu: anMas, rpadur. AMOp¢HBIH Yriuepox M €ro copra:  caxa,
aKTUBUPOBAHHBIM  yronb. Ajcopbumsa. Xumudeckue cBoiictBa yriepoaa. Kokcoxumuueckoe
IIPOU3BOJICTBO U ero npoaykius. KapOumpl.

Oxcun yriepona(ll): crpoenne Mosekysnbl, mojaydeHue u ero cBoiictBa. Oxcun yriepoaa(lV):
CTPOCHHE MOJIEKYJbI, MOJIYYEHHE W €ro CBOMCTBA. YrojbHas kucioTa. Coiu yroJbHON KHUCIIOTHI:
KapOOHaThl U THIpoKapOoHaThl. TeXHUYECKas U MUILEBas COJa.

Heopranuueckue U OpraHu4eckue BeELIECTBA. YTIJIEBOAOPOJbl. XHMHUYECKOE CTPOCHHUE
OpPraHMYECKUX BEILECTB, KaK MOPAIOK COEJUHEHNS aTOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.

Mertan, 5TaH, Kak MNpEICIbHBIE YIIEBOAOPOABl. OJTWIEH W AaleTUJICH, KAaK HENpeAcibHbIC
(HeHachlIIEHHBIE) yriieBoAopoAbl. ['openue yrieBogopoaoB. KauecTBeHHbIe peakiiui Ha HenpeaeabHble
COEUHEHUS.

OTUIIOBBIN CIIUPT, €r0 MOJTy4YeHUe, MPUMEHEHHEe U (U3HOJIOTUYeCKoe AeicTBue. TpExaToOMHbBIN
cnupt raunepuH. KauecTBeHHas peakiuss HA MHOTOATOMHBIE CIHMPTHL. YKCYCHasi - IpEICTaBUTENb
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenue ero aroma u cBoiictBa. Kpemuuii B nmpupone. Cununuas! u cunad. OKcun
kpemHuus(1Y). Kpemuueas kucinora u e€ conu.

IIponsBoacTBO crekia U neMeHTa. [Ipoaykuus cuinuKkaTHON IPOMBIIIIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuka, papdop, dasuc.

OnTHyeckoe BOJIOKHO.

Hemeramnsl B npupoje. ®@pakuvoHHas MEperoHka >KUAKOTO BO3JyXa Kak CIOCO0 MOIy4deHUs
KHCII0pO/1a, a30Ta, aproua. [Tonyuenue gpocdopa, kpeMHus, Xjaopa, ioga. DIeKTPoIu3 pacTBOPOB.

[TonydyeHune cepHOIl KUCIOTBI: CBIPHE, XUMU3M, TEXHOJIOTMUYECKask CXeMa, METO]I KUIISALIETO CII0s,
MIPUHIIMIIBI TETJIO00MEHA, TPOTUBOTOKA U IUPKYISAuU. OneyM. [Ipon3BoacTBO aMMuaka: ChIpbE,
XUMH3M, TEXHOJIOTHYECKAs cXema.

JdemMoHcTpanuu

o Kouekuus HeMeTalIoB.

e Mogenu KpUCTAIIIMYECKUX PEIIETOK HEMETAJIJIOB: ATOMHBIE U MOJIEKYJIIPHBIE.
e (O30HATOpP U NPUHIIMIIBI €70 PAOOTHI.

e ['opeHre HEMETAJUIOB - MPOCTHIX BELIECTB: cephbl, (pochopa, APEeBECHOTO YIJIs.
e (OO0pa31ipbl rajJoreHoB - MPOCTHIX BELIECTB.

e BsauMmopeiicTBHE raJIorT€HOB C METAJUIAMH.

e BriTecHeHue xjopa OpoMOM WK Ho/1a U3 pacCTBOPOB UX COJIeH

e Komneknus npupoIHbIX COEUHEHNHN XJI0pa.



e BzauMmopelcTBuE cephl C METaIaMU.

e ['openue cepsl B KUCIOPOJE

e Komnekuus cynbGuIHBIX PYI.

e KayecTBeHHas peakius Ha Cylb(puI-uoH

e (ObecuBeunBaHNE OKPAIICHHBIX TKAHEH U I[BETOB CEPHUCTHIM Ta30M.

e BsauMozeicTBue KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI C MEMIBIO.

e (OOyrnuBaHuE OPraHUYECKUX BEIIECTB KOHLIEHTPUPOBAHHOM CEPHON KUCIOTOM.

e Jluarpamma «CocTaB BO31yXxan.

e Buneodparments! u cnaiasl «IItuusn 6azapsy.

e [lomyuenue, coOMpaHue U paclio3HABAHNUE AMMHUAKA.

e PasznoxxeHue OuxpomaTa aMMOHHUSI.

e BsauMozeiicTBUE KOHLIEHTPUPOBAHHOM a30THOM KHCIJIOTHI C MEJIBIO.

e ['openue uyepHOro nopoxa

e PasnoxeHue HUTpaTa Kajaus U TOPEHUE IPEBECHOTIO YIOJIbKa B HEM

e (OOpa3ubl NpUPOIHBIX coenHEeHUl ocdopa.

e Topenue pochopa Ha BO3AyXe U B KUCIOPOIE.

e [lomyuenue 6ernoro ¢ocdopa u UCTBITAHUE €0 CBOHCTB

o Komnekuusa «O0pa3ipl MIPUPOAHBIX COSTUHEHUHN YTIIepOoa

e [loprper H. JI. 3enunckoro. [Tornomenrne akTHBUPOBAaHHBIM YIJIEM pacTBOPEHHBIX BEILIECTB
WJIY Ta30B.

e VYCTpOUCTBO NMPOTUBOTA3a.

e Mopaenu MOJIEKYJI METaHa, ITaHa, STWJICHA U alleTUJICHA.

e BsaumogeiicTBue 3THIIEHA C OPOMHOI BOJIOM U pacTBOPOM MEpPMaHraHaTa Kalusl.

e OOume XUMHUYECKUE CBOWCTBA KUCIIOT HA IIPUMEPE YKCYCHOM KHCIIOTHI.

e KayecTBeHHas peakius Ha MHOIOATOMHbIE CIIUPTHI.

o Komnekuus «O06pa3ipl IPUPOJHBIX COSTUHEHUN KPEMHUS.

e Komnekuus crekna, KepaMHUKH, IIEMEHTA U U3JIEINI U3 HUX.

e Kouekuus npoayKIMH CUIMKATHONW IPOMBIIIIEHHOCTH.

e Buneodparments! u ciaiinbl «[Ipou3BoaCTBO cTEKIIA U LIEMEHTaY.

e Komnekuus «IIpupoaHslie COEqUHEHNSI HEMETAIIIOB.

e BuneodparmeHTsl u cnaiipl «PpakIMOHHAs IEPErOHKa KUAKOTO BO3LyXa»

e Buneodparmentst u cnaiiasl «Ilonyderue Bogopoia, KUCIOPOIa U TaJOT€HOB
ANEKTPOIIUTUYECKUM CTIOCOOOM.

e Mogenu annaparos AJs IPOU3BOJICTBA CEPHON KHUCIIOTHI.

e MoJenb KUISILEro CIIOos.

e Mopaenb KOJIOHHBI CHHTE3a aMMHUaKa.

e Buneodparments! u ciaitnpl «[Ipon3BoacTBO cepHON KUCTOTHI».

e Buneodparments! u ciaiiabl «[Ipon3BoacTBO aMMuaKa.

e  Komeknus «CoIpb€ AT MOJTYYEHUS CEPHOU KUCIOTBI».

JlabopaTopHbIe ONbITHI
31. Pacno3HaBaHMe raIOreHHUI-HOHOB.

32. KauecTBeHHBIE pEaKIMU Ha CyIb(aT-HOHBL.



33. KauecTBeHHas peakys Ha KATHOH aMMOHHSI.

34. Xumunueckue CBOMCTBA a30THOM KMCIOTBI, KaK 3JIEKTPOJIHTA.

35. KauectBennsle peakiuu Ha Gocdar-HoH.

36. Ionyyenne U CBONCTBA yrOIbHON KHCIOTEL.

37. KauecTBeHHas peakus Ha KapOOHAT-HOH.

38. IMponyckanue yriaeKucIoro ra3a 4epe3 pacTBOp CHIIMKATA HATPUSL.
IIpakTuyeckue padoThl

2. V3yueHune CBOWCTB COJISHON KHUCIIOTEL

3. U3ydeHune CBOMCTB CEPHOM KHUCIIOTEL

4. TTonyyeHne aMMUaKa ¥ M3y4eHHUe €ro CBOMCTB.

5. IMonyuenue yriekuesaoro rasa U U3y4eHHe ero CBOMCTB.
Metabl M MX COeIMHEHUS

ITonoxenue meraioB B [lepuoguueckoil cucremMe xuMmudeckux sineMeHToB [l M. Menneneesa,
CTPOEHHE HUX aTOMOB M KpUCTAJUIOB. MerauMueckas CBSI3b W METAJUIMYECKas KPHUCTAJUIMYECKas
pemérka. duznueckre CBONCTBA METAIIOB: 3JIEKTPO- U TEIJIONPOBOJHOCTh, OTPAXKAIOIIAsl CIIOCOOHOCTb,
1acTUUHOCTh. CriylaBbl YEPHBIE U [IBETHBIE.

Mertaibl KaKk BOCCTAHOBHUTENH. DICKTPOXUMHUECKUH PsJl HanpshkeHui. B3aumoneiicTBue MeTamioB ¢
HeMeTallJIaMH, OKCUIaMH, KUCIIOTAMU, CONISIMU. AJIFOMHUHOTEPMHUS.
CTtpoeHue aTOMOB U IIPOCTHIX BELIECTB IIEJIOYHBIX METAJUIOB. 3aBUCUMOCTh (PU3NYECKUX U XMMUYECKUX
CBOMCTB IIEIOYHBIX METAUIOB OT 3apsAfoB siiep MX aToMoB. OKCUABI M THUIPOKCHUIBI ILIEIOYHBIX
METAJIJIOB, UX IIOJIYy4€HHE, CBOWMCTBA, NpPUMEHEHUE. BakHellne conM IIETOYHBIX METAIOB, HX
3HAYEHHUE B )KMBOW M HEKUBOU MPUPOJIE U B KU3HU YEJIOBEKA.
CrpoeHne aTOMOB U TNPOCTHIX BELIECTB IIETOYHO3EMENbHBIX METAJUIOB. 3aBUCUMOCTh (PU3UYECKUX U
XMMHMUYECKHX CBOMCTB ILIEJIOYHO3EMENBHBIX METAUIOB OT 3apsiioB sAaep HMX aroMmoB. OKcHIbl H
THIPOKCHU/IBI ILEJI0YHO3EMENBHBIX METAIJIOB, MX IOJIy4€HHE, CBOMCTBA M INpHUMEHEHHe. Baxuelmue
COJM IMIENOYHO - 3eMEJIbHBIX METAJIOB, MX 3HAY€HHE B NMPHUPOJE U KHU3HM yesoBeka. KapOoHaTsl u
THJIPOKapOOHATHI KaJIbIIHA.
XécTtkocTh BonbI: BpeMeHHasi U noctosiHHas. CriocoObl yCcTpaHeHUs BpeMeHHOH kécTtkocTu. CrocoOsl
ycTpaHeHUs] NOCTOSTHHOW >kécTkocTH. Wonutsl. CoeiMHEHUs aJlOMUHUS B MpHUpPoAE. XUMUYECKUE
cBoiicTBa anmoMuHMs. OCOOEHHOCTH OKCHJA U TUAPOKCHIA aTIOMUHHUS KaK aM(OTEpHBIX COECTUHEHMH.
Baxneitmue conu amoMuHus (XJI0pu, cyabdar).
OcobenHoctu cTpoeHust aToMa >kenesa. JKene3o B mpupone. Baxueimme pyzasl skene3a. Okcuabl u
ruapokcuabl xenesa(ll) u xenesza(lll). Conu xenesza(ll) u xeneza(lll). O6HapyxeHHEe HOHOB KAaTHOHOB
JKelle3a B pacTBOpe. 3HaUE€HUE COSJUHEHU JKee3a.
Koppo3us xumuueckas 1 3JIeKTpoXuMHUYecKas. 3alliiTa METAJUIOB OT KOPpo3uK. MeTaiuisl B IpupoJe: B
cBOOOHOM BUJ€ U B BUJE coeAnHeHui. [Tonstue o Metamnyprun. YépHas U LIBETHAsE METaJLTypIHysl.
[Tupomeranmyprusi, rTHAPOMETAILTYPrus, deKTpoMeTanyprus. Jlomennsiil npouecc. [lepepaboTka
YyTr'yHa B CTaJlb. DJIEKTPOIU3 PACILIIaBOB.
JdemMoHcTpauuu

* BzaumopeicTBue HATPUA, TUTHS U KAJIBIUS C BOJIOM.

* [T'opeHue HaTpus, MarHus 1 >Kejae3a B KUCIOPOJE.

* Bcnbllika TEpPMUTHON CMECH.



* BzaumopeicTBue cMeCH MOPOIIKOB CEPHI U JKeJe3a, [IMHKA U CEPBI.
* BsaumopeiicTBuE aIOMUHHUS C KUCIOTaMHU, IIEJI0YaMHU U BOJIOM.
* BsaumogeiicTBue xeie3a 1 MEIH C XJIOPOM.
* BzaumopeiicTBue MeIU ¢ KOHIEHTPUPOBAHHOM CEPHOM KHUCIOTOM M a30THOM KUCIOTOM
(pa30aBiIEeHHON U KOHLIEHTPUPOBAHHOM).
* Okpacka IUIAMEHU COEIUHEHUSMHU IIEJTOYHbIX METAIIIOB.
* Okpacka IUIAMEHU COEIUHEHUSIMU IIETOYHO3EMENIBHBIX METAILIOB .
e [ ameHue U3BECTU BOIOM.
* [lomydyenue xE€CTKOM BOJbI B3aMMOJICHCTBUEM YIJIEKUCIIOrO I'a3a C U3BECTKOBOU BOJOM.
* VYcrpaHeHHe BpeMEHHOM KECTKOCTH KUMITYEHUEM U JOOABKOW COJIBI.
* VcrpaHeHHE MOCTOSHHOM KECTKOCTH JOOABKOW COJIBI.
*  VOHUTHI ¥ IPUHIIUII UX JCHCTBUS (BHICOPPArMEHT).
*  Komiekuus npupoIHbIX COEIMHEHUN AITFOMUHUSL.
*  BugaeodparmenTsl U cnaitipl «OKCH aTFOMUHUS U €r0 MOJIU(UKALIUN.
* [lomyyenne ampOTEPHOTO THIPOKCHAA ATIOMUHUS U UCCIICOBAHIE €r0 CBOMCTB.
*  Komnekuus «XUMUYECKUE UCTOYHUKH TOKA».
* Pe3ynpTaThl AMUTENBHOIO SKCIEPUMEHTA 110 U3YUYEHUIO KOPPO3UHU CTAJIbHBIX U3 B
3aBUCUMOCTH OT YCJIOBHI MPOLECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) Bogopomom.
*  BuneodparmenTs! u cnaiiapl «[pou3BoACTBO UyryHa U CTAIN.
*  BuneodparmenTsl u cnaiiapl «3aenus u3 4yryHa u cTaiam».
*  BuneodparmenTsl u ciaiipl «I[pon3BoACTBO QITFOMUHUS.
JlabopaTopHbIe ONbITHI
39.BsaumozeiicTBue xenesa ¢ pactBopoM cynbdara meau(ll).
40.TTony4enne n3BECTKOBOM BOIBI M OIBITHI C HEA.
41.TTonyuenue rumpoxcunos xenesa(ll) u (111).
42.Ka4ecTBEHHBIE PEAKIINY HA KATHOHBI JKEJIE3a
IIpakTnyeckune padoTnl
6. TlomydeHue sKeCTKON BOIBI M CIIOCOOBI €€ YCTPaHEHHS.

7. Pelenue SKCIIEPUMEHTANIBHBIX 3a/1a4 M0 TeMe «MeTasuiby.
XuMus M OKpy:KamoLmas cpeaa

Crpoenue 3emiu: 11po, MaHTH, 3eMHast KOpa, UX XUMUYecKuil coctas. JIutochepa u eé
XuMH4ecKnid coctaB. Munepaisl. Pynpl. Ocanounblie nopoasl. [lone3nsle nckomnaemsle. XuMAYECKHI
cocTaB rusipocdepbl. XUMUUYECKHI COCTaB aTMOC(hepHI.

HcTouyHnKkH XUMHUYECKOTO 3arpsA3HeHHs OKpyKatolieil cpepl. [ nobanbHble SK0I0rH4ecKre MpooIeMbl
YeJI0BeYeCTBA: MAPHUKOBBIN AP(PEKT, KUCIOTHBIE JOXKIAHU, 030HOBBIE IbIpbl. MexayHapoaHOoe
COTPYZHUYECTBO B 00J1ACTH OXpaHbl OKPYXKAIOIIEH Cpeibl OT XUMHUECKOT0 3arps3HeHus. «3enéHas
XUMHUSI.
JdeMoHcTpanuu
*  BuneodparmenTsl u ciaiiapl «CtpoeHne 3eMiH U €€ XUMUYECKUN COCTaBy.

d KOJ’IJ’I@KHI/I?I MUHEPAJIOB U T'OPHBIX IMOPO.



*  Komnekuust «Pyasl MeTamioBy.

*  BugaeodparmenTsl u cnaiabl «I 100aIbHBIC YKOJIOTHYECKUE TPOOIEMBI USTTOBEYECTBAY.
JlaGopaTopHbIe ONBITHI
43. Usyuenue rpaHura.

O0001menne 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IHoaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHYy
CrpoeHne aToMa B COOTBETCTBHUHU C ITOJIOKEHUEM XMMHUYECKOT0 1eMeHTa B [lepuoaudeckoii

cucreme. CTpoeHHUE BEIIECTBA: XUMUYECKasl CBS3b U KPUCTAIUIMYECKHAE PEIUETKU. 3aBUCUMOCTb CBOMCTB
00pa30BaHHbBIX AIEMEHTAMH MPOCTHIX BEIIECTB (METANIOB, HEMETAIIOB, OJIArOPOIHBIX Ta30B) OT
II0JIO’KEHHUS J1eMEHTOB B llepnonnueckoil cucreme. TUIIONOrus HEOPraHMYECKHUX BELIECTB, ACICHUE X
Ha KJ1acchl U rpynnsl. [IpencraBurenn.
[Ipu3Haky U ycinoBus NPOTEKAHU XUMUYECKUX PEAKLIUNA. THUIIOIOrUs XUMUYECKUX PEAKIUM 110
pa3auYHbIM OCHOBaHMM. Peakunu noHHOro ooMeHna. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
XUMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB. XapaKTepHblEe XUMUUECKHUE CBOICTBA COJIE00pa3yIOLINX
OKCHJIOB, THJIPOKCUIOB (OCHOBaHMM, KUCIIOT U aM(OTEPHBIX THIPOKCUIOB), COJIEH.

3. TEMATUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Ne Conep:xxanue matepuaJa (pas3ueibl, TeMbI) Kommecrso
n/n P P P ’ 4acoB
1 HayanbHble MOHATHS U 3aKOHBI XUMHUH. 20
5 Baxuelinme npeactaBuTeId HEOPraHUYECKUX BEIIECTB. 18
KonuyecTBeHHbIE OTHOIIEHHS B XUMHH.
3 OCHOBHBIE KJIACChI HEOPTAHMYECKUX COSTUHEHUH. 10
Ilepnonnueckuit  3akoH u  Ilepmommueckas  cucrema
4 xumuueckux dneMmeHToB JI. M. MenneneeBa u crpoeHue 8
aToma.
5 Xumnueckasi cBA3b. OKHUCIUTEIBHO - BOCCTAHOBUTEIbHBIC 9
peaKIuu.
6 Peseps. UToroBoe nmoBTopeHue. 3
Bcero 68
9 kJacc
Ne Conep:xkanue matepuaJja (pa3aeibl, TEMbI) Komuuecrso
n/n P P P ’ 4acoB
1 [ToBTOpeHue u 00600IIEHNE CBECHUH IO KypCy 8 Kitacca. 5
XUMHUYECKUE PeaKIUU
2 XHUMHUUYECKUE PEAKIIUU B PACTBOPAX 10




Hemeramis! u ux COCOAUMHECHUA

25
Mertamibl U UX COCIUHEHUS 17
XHUMHA ¥ OKpYXKarolas cpena 2
O06o001IeHre 3HaHUI MO0 XMMUU 32 KypC OCHOBHOM IITKOJIBI.
[ToaroroBka k OCHOBHOMY rOCYJJapCTBEHHOMY 3K3aMEHY 7
(0I'9)
Peseps. UTorosoe nosropenue. 2
Bcero 68




