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Pabouas mporpamma mo npeaMeTy «Xumus» s 8§ — 9 KJIacCoB COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeIbHONH HPOTrpaMMbl OOIIETO
00pa3oBaHus ¢ y4ETOM MPOrPaMM, BKIIFOUYCHHBIX B €€ CTPYKTYPY.

[Iporpamma agpecoBana ydauumcs 8 — 9 Ki1accos.
Cpoxk peanusaru 2018/2019 yuebnblit ro.

1. IInanupyemble pe3yJibTaThl H3yYeHUSI Kypca XUMHH

[Ipn M3y4eHHH XMMHH B OCHOBHOW IIIKOJIE OOECIIEYMBACTCS AOCTHIKCHHUE JTMYHOCTHBIX,
METaIpeIMETHBIX U MIPEAMETHBIX PE3yIbTaTOB.
JlesiTenbHOCTh  00pa30BaTEIBLHOTO YUPEKJEHUs O00mmero oOpa3oBaHusi B OOYUYEHHM XUMUHU
J0JDKHA OBITH HAINpaBJlieHa Ha JOCTHYKEHUE 00yJaIOIUMHUCS CJIETYFOIINX

JIMYHOCTHBIX Pe3yJibTaTOB:
B IICHHOCTHO-OPUEHTAIIMOHHOM cdhepe — YYBCTBO FOPIOCTH 32 POCCUMCKYIO XUMHUYECKYIO
HayKy, TYMaHU3M, OTHOIICHHUE K TPYAY, IIEIeYyCTPEMIIEHHOCTD;
B TPYZI0BOH chepe — rOTOBHOCTh K OCO3HAHHOMY BBIOODY JajibHEHIIIeH 00pa3oBaTeIbHON
TPAEKTOPHH;
B IT03HABATEIHHON ( MHTEIUICKTYaIbHOM) chepe — yMEHHE YIPaBIsaTh CBOEH MO3HABATEILHON
JESTETbHOCTBIO.

MeTanpeaMeTHbBIMH Pe3yJdbTATAMM OCBOCHHS BBIITYCKHHKAMH OCHOBHOM IITKOJIBI
MIPOTPaMMBI TI0O XUMUH SIBJISTFOTCS
-MCII0JIb30BaHNE YMEHHI M HABBIKOB PA3JIMYHBIX BHIOB IMO3HABATEIHHOM JIEATEILHOCTH, -
MIPUMEHEHHE OCHOBHBIX METOJIOB IMO3HAHUS (CHCTEMHO-UH(GOPMAIIMOHHBIN aHAJH3,
MOJENUPOBAHUE) TSl U3YYSHUSI PA3IUYHBIX CTOPOH OKPYXKAIOUIEeH 1eHCTBUTENbHOCTH;
-HICIO0JIb30BaHNE OCHOBHBIX MHTEJUIEKTYAJIbHBIX Onepaiuii: GopMyIupoBaHUe TUIIOTE3, AHATTU3 U
CHHTE3, CpaBHEHHUE, 0000I1IeHNe, CUCTEMATH3allls, BbISIBICHHE TPUUYNHHO-CIIEICTBEHHBIX
CBs3€ii, IIOMCK aHAJIOT'OB;
-yMEeHHUe TeHEepUPOBaTh UJIEU U ONIPEEATh CPEACTBA, HEOOXOAUMBIE IS UX peanu3aliiy;
-yMEHUE OINpeAeATh NI U 331a4H IeATeIbHOCTH, BRIOUPATh CPEICTBA Peallu3alluy UEeH U
MPUMEHSTh UX Ha MPAKTUKE;
-MCMOJIb30BaHUE PA3IMYHBIX UCTOYHUKOB JIJIsl IOJTYYESHHUS] XUMUYECKON nH(OpMaLnu.

IIpenmMeTHbIMH pe3yJIbTATAMHU OCBOCHHUS BHITYCKHUKAMHU OCHOBHOM IIKOJIBI
MIPOrPaMMBbI IO XUMHH SIBIISIOTCS:

B no3naBarensHO# chepe:
-l1aBaTh OINpeAENCHUS H3YyYCHHBIX MOHATUI: BEIIECTBO (XUMUYECKUI 3JIEMEHT, aTOM, HOH,
MOJIEKYJa, KpUCTAIIIMYECKas PelieTKa, BeIeCTBO, TPOCTHIE U CIIOKHBIE BEIIECTBA, XUMUYECKas
¢dbopMyIna, OTHOCUTENIbHAS ATOMHAsl Macca, OTHOCUTENIbHAS. MOJIEKYJISIpHAs Macca, BAJIEHTHOCTb,
OKCH/IbI, KHCIIOTBI, OCHOBaHUS, COJIH, aM(OTEPHOCTh, HHAUKATOP, IEPUOANUECKUN 3aKOH, TIepH-
OJIMYecKas CUCTeMa, IepuoaAnyecKas Tabauia, U30TOIbl, XHMUYECKas CBS3b,
ANIEKTPOOTPHUIATENEHOCTD, CTEMIEHb OKUCIICHHUSI, AIEKTPOJIUT); XUMUUECKas PeaKIIHsI
(XuMuYecKoe ypaBHEHUE, TeHEeTUYECKasl CBsI3b, OKHCIEHUE, BOCCTAHOBIICHUE, SIEKTPOIUTH -
gecKasi IUCCOIHAIIHS, CKOPOCTh XUMUYECKOM peakium);
-OMKCHIBATh IEMOHCTPALIMOHHBIE U CAMOCTOSITEIbHO TPOBEACHHBIE SKCIIEPUMEHTBI, UCIIOJIb3YS
JUIS 9TOTO €CTECTBEHHBIN (PYCCKUi, pOJHON) SI3BIK U S3BIK XUMHH,
-OMKCHIBATh U Pa3InyaTh U3YYCHHbBIE KJIACChl HEOPraHUYECKUX COEIMHEHUM, TPOCThIE U
CJIOKHBIE BEIIECTBA, XUMUYECKUE PEAKIUU;
-K1accu(pUIUpoBaTh U3y4EHHBIE OOBEKTHI U SBJICHHUS,
-HaOII0AaTh JEMOHCTPUPYEMBIE U CAMOCTOSITENTEHO MTPOBOIUMBIE OTIBITHI, XUMHUECKHUE PEAKITHH,
MPOTEKAIOIINE B IPUPOJIE U B OBITY;
-Jie7aTh BBIBOJABI U YMO3AKIIOUCHUS U3 HAOMIOICH UM, U3YUYEHHBIX XUMHYECKUX
3aKOHOMEPHOCTEW, IPOTrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEUIECTB [0 aHAJIOTUU CO
CBOMCTBAMM M3yYEHHBIX;




-CTPYKTYpPUPOBATh U3YUYCHHBIN MaTepHal U XUMUYECKYIO HH(POPMALIUIO, TOIYYCHHYIO U3 APYTUX
HCTOYHHMKOB;
-MOJICJIMPOBATh CTPOSHHUE aTOMOB AJIEMEHTOB IIEPBOT0 — TPETHETO IMEPHOJIOB (B paMKax
U3Y4YCHHBIX MOJIOXKEHUH Teopuu D. Pesepdopra), ctpoeHne MPOCTEHIITIX MOJICKYIT.
B nieHHOCTHO-OpUEHTAIMOHHOM cdepe:
*aHAIM3UPOBATH U OLEHUBATH TOCIEACTBUSA ISl OKPYXKAIOMIEH cpelbl OBITOBOM 1
MPOM3BOJICTBEHHOM JCATEILHOCTH YEIOBEKA, CBSI3aHHOM € TIepepabOTKO BEIECTB.
B tpynoBoii cepe:
*IIPOBOJUTH XUMHWYECKUHU SKCIICPUMCHT.
B cepe 6ezomacHOCTH KUZHEACSITEITLHOCTH
*OKa3bIBaTh ICPBYIO IMOMOIIb ITPHU OTPABJICHHUAX, OKOTaxX U
JPYTUX TPaBMaX, CBS3aHHBIX C BEIIECTBAMH M J1A00PATOPHBIM 000PY/IOBAHUEM.
TpeGoBaHWsl K YPOBHIO OATOTOBKH 00YYAKIIUXCH:

BrinyckHUK 8 Ki1acca Hay4YuTCH:
* OIINCHIBATL CBOMCTBA TBépI[I)IX, KHUIAKHUX, ra3oo6pa3HHx BCUICCTB, BHIACIAA UX CYIICCTBCHHBIC
MIPU3HAKY;
* XapaKTepU30BaTh BEIIECTBA MO COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTAaHABJIMBATH MPUYUHHO-
CJICACTBCHHBIC CBA3U MCXKIY JAaHHBIMU XaPaKTECPHUCTUKAaMU BCIICCTBA,
® paCKpbIBaTb CMBICII OCHOBHBIX XHUMHUYCCKUX HOHSITHU «aToM», «MOJICKYJay, «XUMHAYECKUHU
AIIEMEHTY», «IIPOCTOE BEIIECTBO», «CIOXKHOE BEIIECTBOY», «BAIEHTHOCTHY, HCIIOJB3YS 3HAKOBYIO
CUCTEMY XNMHU,
* 1300paXkaTh COCTaB MPOCTEUIINX BEIIECTB C MOMOLIBI0 XUMUYECKHUX (OPMYST U CYLUIHOCTb
XUMUYECKUX PEAKIMH ¢ TOMOIIBI0 XUMUYECKUX YPaBHEHHIA,
* BEIYHCIISITh OTHOCUTEIIHHYIO MOJIEKYJISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB, & TAK)KE MaCCOBYIO
JOJTF0 XUMHYECKOTO AJIEMEHTA B COSAMHEHUSX JIJIsl OICHKH WX MPAKTUYECKON 3HAUNMOCTH;
* CPaBHHBATH 110 COCTABY OKCHJIbI, OCHOBAHUS, KHCIOTHI, COJIH;
* KJTacCU(UITUPOBATH OKCU/IBI M OCHOBAHUS TI0 CBOMCTBAM, KUCJIOTHI M COJIH TI0 COCTaBY;
* [T0JIL30BATHCS JTA0OPATOPHBIM 000PYIOBAHUEM M XUMUYECKOH MTOCYIOH;
* IPOBOJIUTh HECJIOXHBIC XHUMHYECKHE OIBITHI M HAOMIOACHUS 32 HM3MCHCHUSIMU CBOWCTB
BEIIECTB B MPOIECCe HMX IPEBpAIICHUH; COOMIONATh IMpaBWJIa TEXHUKUH OE30TACHOCTH TpHU
MPOBEICHUY HAOJIOJICHU U OTIBITOB;
* pa3u4aTh 3KCIEPUMEHTAILHO KUCJIOTHI W MIENOYH, TOJB3YSCh WHIMKATOPAMHU; OCO3HABATh
HE00X0IMMOCTh COOIIOJICHUSI Mep 0E30MTACHOCTH TIPU OOPAIICHUHU C KHUCIOTAMHU U IIEI0YaMH.
* pacKphIBaTh CMBICI Niepuoauieckoro 3akona J[. 1. Menneneesa;
* OIIMCHIBATh W XapaKTEPU30BaTh TAOIUYHYIO (DOpPMY MEPHOJUUECKON CUCTEMbl XMMHUYECCKHUX
AIIEMEHTOB;
* XapaKTepU30BaTh COCTAB ATOMHBIX SJICP U PACIIPEIICIICHUE YUCIIA JICKTPOHOB TI0 AJIEKTPOHHBIM
CIIOSIM aTOMOB XHMHUYECKUX DJIEMEHTOB MAJIbIX MEPHOJIOB TEPUOTUUECKON CUCTEMBbI, a TaKKe
KaJIusl U KaJIbIIHs,
* pa3uyaTth BUABl XUMHYECKOW CBSI3M: WOHHYI), KOBAJICHTHYIO IOJIIPHYIO, KOBAJCHTHYIO
HETIOJISIPHYIO U METAJUINYECKYIO;
* 1300paXkaTh IEKTPOHHO-MOHHBIE (POPMYJIBI BEIIECTB, 00Opa30BaHHBIX XUMUYECKUMH CBS3SIMU
pa3HOTO BUA;
* BBISIBIISITH  3aBUCUMOCTH CBOWCTB BEIIECTB OT CTPOCHUS WX KPUCTAUIMYECKUX PEIIETOK:
HMOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAJLTHUECKUX;
* XapaKTepu30BaTh XMMUYECKUE 3JIEMEHTHI M MX COCAMHEHHS Ha OCHOBE MOJIOKEHUS DIIEMEHTOB
B IIEPHOANYECKOI CHCTEME M 0COOSHHOCTEH CTPOCHUS UX aTOMOB;
* XapaKTepu30BaTh HAydyHOE M MHPOBO33PEHUYECKOE 3HAYCHUE IEPUOJMYECKOTO 3aKOHA |
NEPUOMYECKON CHCTEeMBbl XHMHU4YeCKHX dneMeHToB [I. Y. MenneneeBa; ¢ oOBSCHATH CYTh
XUMHUUYECKHUX MPOIECCOB U X MPUHIMITUAIBHOE OTINYHE OT (PU3NUCCKUX;
* Ha3bIBaTh MIPU3HAKH U YCIOBHS MPOTEKAHUS XUMHUYCCKUX PEaKITHiA;




* YCTaHABJIMBATh IPUHAAICKHOCTh XMMHUECKON PEAKLUU K ONPENEIEHHOMY THUITY 10 OJHOMY
U3 KIaCCU()MKAITMOHHBIX PU3HAKOB:
1) mo umcay M COCTaBy HMCXOJIHBIX BEHICCTB M IMPOAYKTOB PEAKIMU (PEaKUUH COCTUHCHHUS,
pa3iioKeHUs1, 3aMEIEHUs U 0OMEHA);
2) M0  BBIACICHUIO WM  TIOTJIOMICHHIO  TEIUIOTHI  (PEaKIMH  SK30TEPMHUYECKUE U
SH/I0TEPMHUYECKUE);
3) 10 M3MEHECHUWIO CTENEHEW OKUCIICHHS XUMHYECKUX 3JICMEHTOB (PEaKIUH OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHbIE);
4) o oOpaTUMOCTH Tpoliecca (peakiiuu 00paTuMbie U HEOOPATUMBIE);
* COCTaBJISITh YPaBHEHHUS IEKTPOJIUTUYECKON TUCCOLMALINN KUCTIOT, I1eJI0Uel, COJIei; MOIHbIE U
COKpAallléHHbIE  HOHHBIE ypaBHEHHUS  peakiuil oOMeHa; ypaBHEHHS  OKHCIHUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEaKIU;
* IPOTHO3UPOBATh MPOAYKTHl XHMMUYECKUX peakuui 1o QopMyinaM/Ha3BaHUAM HCXOJHBIX
BEILECTB; ONPEAEIATh UCXO/IHbIE BEIleCTBa MO (popMyliaM/Ha3BaHUSAM MPOJAYKTOB PEAKIIMH;
* COCTaBJISITh ypPaBHEHHS pEaKIUil, COOTBETCTBYIOIIMX IMOCJIEJOBATEIBHOCTU («IIETIOYKE)
MIpEeBPALEHUI HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KIacCOB;
* BBIABJIATH B IIPOILIECCE DKCIIEPUMEHTa MpPHU3HAKU, CBHUAETENbCTBYIOIIME O MPOTEKaHUH
XUMHUYECKON PEaKIINu;
* IPAUTOTOBIIATH PACTBOPBI C ONPEIETEHHON MacCCOBOM J10JIEW paCTBOPEHHOTO BEILIECTBA;
* OIIpENIENATh XapaKTep Cpeibl BOAHBIX PACTBOPOB KHUCIIOT M LIEI0YEeH M0 M3MEHEHHIO OKPACKU
WHMKATOPOB;
* IPOBOJUTh KAuyeCTBEHHBbIE pEAKIMH, MOJATBEP)KIAIOIINE HaJIMYue B BOJHBIX pacTBOpax
BEIIECTB OTAEIbHBIX HOHOB
* ONpeNeNsTh NPUHAUIEKHOCTh HEOPraHMYeCKUX BEHIECTB K OJHOMY M3 H3YYEHHBIX
KJIACCOB/TPYIII: METAJIbl U HEMETAJLIbl, OKCHJIbI, OCHOBAHUS, KUCJIOTHI, COJIU;
* COCTaBJIATH (POPMYIIBI BEIIECTB 10 UX HA3BAHUSM;
* OIpEeNIeNATh BAJIGHTHOCTD U CTEIIEHb OKUCIICHUS JIEMEHTOB B BEIIECTBAX;
* COCTaBJIATh OPMYJIbI HEOPraHUUECKUX COEIMHEHUN MO BAJIEGHTHOCTSAM U CTEMEHSM OKUCIICHHUS
AJIEMEHTOB, a TaKXKe 3apsAJaM HOHOB, YKa3aHHBIM B Ta0JIMIIE PACTBOPUMOCTH KUCIOT, OCHOBAHUI
H COJICH;
* OOBSICHATh 3aKOHOMEPHOCTHM HW3MEHEHHUs (PU3MUECKUX M XUMHYECKUX CBOMCTB MPOCTHIX
BELIECTB (METAJUIOB M HEMETa/VIOB) M HMX BBICHIMX OKCHIOB, OOpa30BaHHBIX AIIEMEHTaMU
BTOPOTO U TPETHETO MEPUOJIOB;
* Ha3bIBaTh OOIIME XMMHYECKHWE CBOMCTBA, XapakTEpHbIE ISl TPYHI OKCHUIOB: KHUCIOTHBIX,
OCHOBHBIX;
* Ha3pIBaTh OOIIME XHMHYECKHE CBOWCTBA, XapaKTepHbIE U1 KaXIOrOo M3 KJIaccoB
HEOPraHMYECKUX BEIIEeCTB: KHCIOT, OCHOBAaHUH, COJIEH;
* IPUBOJIUTH MPHUMEPHI PEAKIUi, MOATBEPKAAIOIIUX XHUMHUECKHE CBONCTBA HEOPraHWYECKHX
BEIECTB: OKCUIOB, KUCIIOT, OCHOBAHUI U COJIEH;
* ONpEeNeNsTh  BEIIECTBO-OKHCIUTENb W BEUIECTBO-BOCCTAHOBUTEIh B  OKHUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX PEAKIUAX;
* COCTaBJIATh OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIM OanaHc (JUIsi M3YyYEHHBIX peakiuii) 1o
IIPEUIOKEHHBIM CXEMaM peaKLui;
* IPOBOJIUThH J1a0OPATOpPHBIE OIBITHI, IMOJATBEPXKAAIONIME XMUMHUYECKHE CBONCTBAa OCHOBHBIX
KJIACCOB HEOPraHNYECKHX BEIIECTB;

BrinyckHuUK 8 Kki1acca MOJYYHT BO3MOKHOCTh HAYYHTHCH:
* IPaMOTHO 00paIaThcs ¢ BEIECTBAMU B IOBCEAHEBHOM KHU3HH;
* OCO3HaBaTh HEOOXOJMMOCTb COOJIOAEHUS MPABHJI SKOJOTHYECKH O€30MacHOro MOBEACHHS B
OKpY’Karolllell IPUPOJIHOM CpenE;
* IOHUMAaTh CMBICJI W HEOOXOJUMOCTh COONIOJCHMS TPEANUCAaHUN, NpeylaraéMblx B
MHCTPYKIHUSAX [0 MCIIOJIB30BAHMIO JIEKApCTB, CPEJICTB OBITOBON XUMUH U JIP.;




* ICIIONIb30BaTh ~ NPUOOPETEHHBIE  KIFOYEBBIE  KOMIIETEHTHOCTM TP BBINIOJHEHUU
UCCIIEIOBATENILCKUX MPOEKTOB MO M3YYEHHIO CBOWCTB, CIIOCOOOB MOJIYYEHHS M PACIIO3HABAHUS
BEIIIECTB;
* pa3BUBaTh KOMMYHUKAaTHBHYIO KOMIETEHTHOCTh, MCIIOJB3YS CPEICTBA YCTHON M MUChMEHHOMN
KOMMYHMKAIlUM @pU paboTe ¢ TEKCTaMM Y4YeOHHMKA U JIONOJHUTEIbHOM JHMTEpaTypoH,
CIPAaBOYHBIMU TaOJIMIIAMH, TPOSBISATE TOTOBHOCTh K YBAXCHHIO WHOW TOYKM 3PEHUS TIPU
00CYX/IEeHIH Pe3yTbTaTOB BBHITIOIHEHHOW PadOTHI;
* 00OBEKTHUBHO OLIEHMBATh MH(POPMALHMIO O BEIIECTBAX U XUMHUYECKUX MPOIECCaX, KPUTUIECCKU
OTHOCHUTBCS K TICEBIIOHAy4yHOW HWH(pOpMAIMU, HET0OPOCOBECTHOM peKjame, Kacaromencs
WCTIOJIb30BAHMUS PA3IIUNYHBIX BEIIECTB.
* OCO3HaBaTh 3HAYCHHUE TEOPETUUCCKUX 3HAHUHN JIJIsl PAKTHUECKON AEATEIbHOCTH YeJI0BEKa;
* OIIMCHIBATh NU3YYCHHBIE OOBEKTHI KAK CHCTEMBI, IPUMEHSIS JIOTUKY CHCTEMHOTO aHaIN3a;
* IPUMEHSTH 3HAHHUS O 3aKOHOMEPHOCTSIX TIEPHOIMUECKON CUCTEMbl XUMHYECKHIX 3JIEMEHTOB JUTS
0OBSICHEHUS M TIPEJIBU/ICHUS] CBOMCTB KOHKPETHBIX BEIIECTB;
* pa3BUBaTh HH(POPMAITMOHHYIO KOMIIETEHTHOCTh IIOCPEICTBOM YIIyOJIeHUS 3HAaHUH 00 HCTOPUH
CTaHOBJICHUS] XUMHYECKOW HAYKH, €€ OCHOBHBIX MOHATHH, IEPHOANIECKOTO 3aKOHA KaK OJHOTO
13 BOKHEUIINX 3aKOHOB TPHPOJIBI, @ TAKXKE O COBPEMEHHBIX JOCTIDKEHISIX HAYKH M TEXHUKH.
* COCTaBJISTh MOJICKYJSIPHBIE W TIOJHBIE HWOHHBIC YpPAaBHEHUS TIO0 COKPANIEHHBIM HOHHBIM
YpaBHEHHSIM;
* IPUBOJMTH TIPUMEpPHl PEAKINH, TMOATBEPKIAONINX CYIIECTBOBAHHE B3aWMOCBSI3H MEXKIY
OCHOBHBIMH KJIACCAMU HEOPTraHMUYECKUX BEIIECTB;
* IPOrHO3UPOBATHh PE3YIbTATHI BO3JACHCTBUS PA3TUYHBIX (JAKTOPOB Ha W3MEHEHHE CKOPOCTH
XUMHUYECKOHN PEaKIInu;
* IPOrHO3UPOBATh PE3YyNIbTaThl BO3JACUCTBUS Pa3IUYHbIX (AKTOPOB HA CMELIEHUE XUMHUYECKOTO
paBHOBeCHS.
* IPOrHO3MPOBATh XMMHUYECKHE CBOMCTBA BEILIECTB HA OCHOBE UX COCTABA M CTPOCHHUS;
* IPOrHO3UPOBATh CIIOCOOHOCTh BEILECTBA MPOSIBIATE OKUCIUTENIBHBIE UM BOCCTAHOBUTEIbHbBIE
CBOMCTBA C yUETOM CTENEHEH OKUCICHHSI 3JIEMEHTOB, BXOAIINX B €0 COCTAaB;
* BBIIBJISITH CYLIECTBOBAHME I'EHETHUYECKON B3aMMOCBSI3M MEK[Y BEIECTBAMH B Psy: MPOCTOE
BEIIECTBO — OKCHJI — T'UAPOKCUT] — COJIb;
* OPraHU30BbIBaTh, IPOBOJUTH YYEHUUYECKHE IPOEKTHI M0 MCCIEJOBAHHUIO CBOMCTB BEIIECTB,
MMEIOIINX BaKHOE MPAKTUYECKOE 3HaYCHHUE.

BpinyckHUK 9 KJjIacca HAyYUTCA:
- OIIMChIBaTh CBOWCTBA TBEP/BIX, KHUIKUX, Ta3000pa3HbIX BELECTB, BBIJIEINAS UX CYILIECTBEHHbIE
IIPU3HAKH;
- XapaKTepu30BaTh BEILECTBA 10 COCTaBYy, CTPOCHUIO U CBOMCTBaM, yCTaHABIUBATh INPUYMHHO-
CJICZICTBEHHBIE CBSI3U MEXK/Y JTaHHBIMHU XapaKTepUCTHUKaMH BEIIECTBA;
- pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX IOHATHH «aToM», «MOJIEKYJa», «XUMHUYECKHUH
3JIEMEHT», «IIPOCTOE BEIECTBO», «CI0MKHOE BEIIECTBOY», «BAJICHTHOCTHY, UCIOJIb3Ysl 3HAKOBYIO
CHCTEMY XUMUM;
- U300pakaTh COCTaB MPOCTEHIINX BELIECTB C MOMOIIBIO XUMHUYECKUX (OPMYIT U CYLUIHOCTh
XUMUYECKUX PeaKIMi ¢ TOMOIIBI0 XUMUYECKUX YPaBHEHHIA;
- BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, a TAK)KE MAaCCOBYIO
JIOJIF0 XUMHUYECKOTO JIEMEHTa B COEAMHEHUSX /ISl OLICHKH UX MPAKTUYECKON 3HAaUUMOCTH;
- CPaBHMBATH 110 COCTaBY OKCH/Ibl, OCHOBAHUS, KMCIOTHI, COJIU;
-KJIaCCU(HUIUPOBATh OKCUBI 1 OCHOBAHMSI IO CBOMCTBAM, KMCJIOTHI U COJIU IO COCTAaBY;
- TI0JIb30BATHCS J1A00PATOPHBIM 000PYJOBAHUEM M XUMUYECKON TIOCYI0M;
- IPOBOJIUTH HECJIOKHbIE XUMUYECKUE OTIBITHI M HAOMIOICHHS 32 N3MEHEHUSIMU CBOMCTB BEILIECTB
B Ipollecce MX MpeBpalleHri; cOOM0aTh MpaBuila TEXHUKH O€30MacHOCTU MPHU NMPOBEICHUU
HaOJI0IEHUH U OTIBITOB;
- pa3nuyaTh SKCIEPHUMEHTAIBHO KHUCIOTHI M LIENOYM, MOJb3YACh MHIMKATOPaMM; OCO3HABaThb
HEO0X0IMMOCTh COOIIOJICHUS Mep OE€30MTaCHOCTH IPU OOPAIIEeHNH C KUCIOTaMHU U IIEI0YaMH.



- pacKpbIBaTh CMBICH nepuoandeckoro 3akona . . Menneneesa;

- ONMCBIBATh U XapaKTEPHU30BaTh TAONMMUYHYIO (DOpMYy TEPUOIMYECKONH CHUCTEMBI XUMHUYECKUX
3JIEMEHTOB;

- XapaKTepU30BaTh COCTAB ATOMHBIX SIIEP U PACIPEICICHUE YU CIIa AIEKTPOHOB 0 AJIEKTPOHHBIM
CJIOSIM aTOMOB XMMHYECKHX DJIEMEHTOB MAaJIbIX TEPHUOJIOB MEPHUOJINYECKON CHUCTEMBI, a TaKkKe
KaJIus ¥ KaJIbIUs;

- pa3nuyaTth BHUABl XUMHUYECKOW CBSI3U: HOHHYIO, KOBAJEHTHYIO TMOJISIPHYIO, KOBAJICHTHYIO
HETIOJISIPHYIO U METANTUYECKYIO;

- n300pakaTh ANEKTPOHHO-UOHHBIE ()OPMYJIBI BEIIECTB, 00PA30BAHHBIX XUMUYECKUMU CBS3SIMU
pa3HoOro BUA;

- BBISBIISITh 3aBUCHUMOCTh CBOWCTB BEIIECTB OT CTPOEHUS UX KPUCTAUTMYECKUX PEMIETOK:
HMOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAJUTMYECKUX;

- XapaKTepU30BaTh XUMUYECKUE DJIEMEHTHI M UX COCTUHEHHUS HAa OCHOBE MOJIOKEHHS JIEMEHTOB
B MEPUOJUIECKON CHCTEME U 0COOCHHOCTEN CTPOCHUSI X aTOMOB;

- XapakTepu30BaTh HAy4YHOE€ M MHPOBO33PEHUYECKOE 3HAYCHHE IMEPUOJIMUYECKOr0 3aKoHa U
MEePUOANYECKON CHCTeMBbl XuMuueckux odnemeHtoB J[. . MenpaeneeBa; * OOBSCHATH CYTh
XUMHUYECKUX MPOIIECCOB U WX MPUHIMITHAIIBHOE OTINYNE OT (PU3NIECKUX;

-Ha3bIBATh NMPU3HAKU U YCIOBUS NMPOTEKAHUS XUMUIECKUX PEAKITHI;

- YCTAaHABIIMBATh MPUHAIEKHOCTh XUMHUYECKOHN PEeaKIINu K ONPEACIEHHOMY THITY 110 OJTHOMY U3
KJIaCCU(DUKAITMOHHBIX TPU3HAKOB: 1) MO YMCIy U COCTaBY MCXOJHBIX BEIIECTB M IPOJTYKTOB
peakuu (peakiny COCTUHEHHUS, Pa3JIOKCHUs, 3aMEIIeHUsT U 00OMeHa); 2) 10 BBIJICICHUIO WIIH
TIOTJIOIMIEHUIO TETUIOTHI (PEakIuK SK30TEPMHUECKHE U DHAOTEPMUUYECKHE); 3) IO HU3MEHEHUIO
CTETeHEeW OKMCICHHUS XMMHUYECKHUX 3JIEMEHTOB (peakiuu OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE);
4) mo o6paTUMOCTH Tporiecca (peakiiui 00paTuMbIie U HEOOpPaTUMBIE);

- COCTaBJISATh YPABHEHUS JIEKTPOJUTHUECKON TUCCOMALMN KUCIIOT, IIEI0YEH, COJel; MOJIHbIE U
COKpallIéHHbIE HOHHBIE ypaBHEHHUS  peakiuil oOMeHa; ypaBHEHUS  OKHUCIUTENHHO-
BOCCTAHOBUTEIIbHBIX PEAKLINN;

- MPOTHO3UPOBATh MPOAYKTHl XHMHUYECKUX peakuuil 1o ¢opMyaaM/Ha3BaHUSIM HCXOTHBIX
BEIECTB; ONPEAETATh NCXOAHbIE BellecTBa Mo (opMyliaM/Ha3BaHUSAM MPOAYKTOB PEAKIIHH;

- COCTaBJISITh ypaBHEHUS PEaKUUN, COOTBETCTBYIOIIMX IOCJIEI0BATEIBHOCTH («IIETIOYUKE))
MIpEBpAIICHUI HEOPraHMYECKUX BEIIECTB PA3IIMYHBIX KJIACCOB;

-BBISIBJISITh B IIPOLIECCE OSKCHEPUMEHTA IPU3HAKH, CBUJIETEIbCTBYIOIIME O MPOTEKAaHUU
XUMUYECKON PEAKLUU;

- IPUTOTOBJISITH PACTBOPBI C ONPEIEIEHHON MAaCCOBOM JI0JIEH paCTBOPEHHOIO BEILIECTBA;

- ONPEJEIIATh XapakTep Cpelibl BOAHBIX PACTBOPOB KHUCIIOT U IIEIOYEH MO MU3MEHEHUIO OKPACKU
WHJUKATOPOB;

- IPOBOJAUTh KAayECTBEHHbIE pPEAKUMHU, NOATBEPKAAIONINE HAJIUYME B BOJHBIX pPACTBOPAX
BEILIECTB OTAEJIbHBIX HOHOB

- ONPENENATh IPUHAUIKHOCTh HEOPraHMYECKMX BEHIECTB K OJHOMY M3 HU3Y4YEHHBIX
KJIACCOB/TPYIII: METAJIBI U HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCJIOTHI, COJIU;

- COCTaBJIATH (POPMYIIBI BEIIECTB MO MX HA3BAHUSM;

- ONPEJENATh BAJICHTHOCTh U CTETIEHb OKUCIICHHUS SJIEMEHTOB B BEILIECTBAX;

- COCTaBJIATH (OPMYIIbI HEOPTaHUUYECKUX COCTMHEHUH M0 BaJICHTHOCTSM U CTENEHSIM OKHCIICHUS
AIIEMEHTOB, a TAKXKEe 3apsaM HOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH KUCIOT, OCHOBAHUI
H COJIEH;

- OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHUs (PU3MUECKUX M XUMHUYECKUX CBOMCTB MPOCTHIX
BEIIECTB (METAJUIOB M HEMETA/NIOB) M HMX BBICHIMX OKCHUIOB, OOpa30BAaHHBIX JJIEMEHTAMU
BTOPOTO U TPETHETO MEPHOJIOB;

- Ha3bpIBaTh OOIIME XMMHYECKHE CBOMCTBA, XapaKTEpHbIE ISl TPYNI OKCHJIIOB: KHCIOTHBIX,
OCHOBHEIX;

- Ha3pIBaTh OOIIHME XUMHUYECKHE CBOWMCTBA, XapaKTepHbIe IS KaXKIOTO U3 KIACCOB
HEOPraHWYECKUX BELIECTB: KUCIOT, OCHOBAHUM, COJIEH;



- MPUBOJUTh TIPUMEPHI PEAKIUH, MOATBEPKIAOIINX XUMUYCCKHE CBOWCTBA HEOPTaHHMUYECKUX
BEIIIECTB: OKCUJIOB, KMCIIOT, OCHOBAHUI U COJICH;
- ONPEJENSATh  BEIIECTBO-OKUCIUTENb W  BEIIECTBO-BOCCTAHOBUTENb B  OKUCIUTEIHHO-
BOCCTaHOBHUTEJIHHBIX PEAKITUSX;
- COCTaBJISITh OKUCIIUTEIHHO-BOCCTAHOBUTEIIBHBIN OaaHC (11 W3YYEHHBIX peakiuid) II0
MPEIOKEHHBIM CXeMaM PEaKIuii;
- MPOBOJUTEL J1a0OPATOPHBIC OIBITHI, TOATBEPKIAOIINEG XUMHUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTraHUYECKHUX BEIECTB;
BeinmyckHuK 9 KJ1acca MOJYYHT BO3MOKHOCTh HAYYHTHCS:
- TPaMOTHO 00paIIaThCs C BEIIECTBAMH B ITOBCEIHEBHOM JKU3HH,
- 0OCO3HaBaTh HEOOXOAMMOCTH COOJIOJICHUS MPABHJI SKOJIOTHYECKH O€30MacHOTO TMOBEJCHUS B
OKpYKarollel NpUpOIHON CpeE;
- IOHUMAaTh CMBICI W HEOOXOIUMOCTh COOJIFOJICHUS TPEANHUCAHUN, TMpeaaraeMbiX B
WHCTPYKITUSX 10 UCTIOJIE30BAHUIO JICKAPCTB, CPEJICTB OBITOBOW XHUMHH U JIP.;
- UCTIOJTB30BaTh ~ TPUOOPETEHHBIE  KIIFOYEBBIE  KOMIIETEHTHOCTH  TIPH  BBINIOJHEHUU
HCCIIE0BATENBCKUX MTPOCKTOB M0 M3YYEHHUIO CBOMCTB, CIIOCOOOB TOJIYUCHUSI U PACIIO3HABAHUS
BEIIIECTB;
- pa3BHBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTh, UCIIOJIB3YS CPEJICTBA YCTHOH W MUCHBMEHHOU
KOMMYHHMKAIlMM TMpH paboTe ¢ TEeKCTaMM Yy4YeOHHWKAa U JIOTIOJHUTENIBHOM JHUTEepaTypoH,
CIPAaBOYHBIMH TaOJUIIAMH, TPOSBIATE TOTOBHOCTh K YBAKEHUIO WHOW TOYKH 3PCHUS IPHU
00CYX/ICHHH Pe3yIbTaTOB BHITIOJIHEHHON PabOTHI;
- OOBEKTHBHO OIICHHBATh WH()OPMAIMIO O BEIIECTBAX W XUMHUYECKUX IMPOIeccax, KPUTHUCCKH
OTHOCHUTBCS K TICEBIOHAYYHOW WH(OpMaIMK, HEI0OPOCOBECTHOW pEKIaMe, Kacaromiencs
WCIOJIb30BAHUS PA3IMUHBIX BEIIECTB.
- 0CO3HABaTh 3HAYEHHE TEOPETHUUECKUX 3HAHUH JUIsl MPAKTUYECKOM e TEIIbHOCTH YEI0BEKa,
- OIMCBIBATh U3YUYEHHBIE OOBEKTHI KAK CUCTEMBI, TPUMEHSISI IOTUKY CUCTEMHOTO aHalln3a;
- IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSX MEPHUOINIECKON CUCTEMbI XUMUUYECKUX 3JIEMEHTOB IS
00BSICHEHUS U MPEIBUICHUS CBOIICTB KOHKPETHBIX BEILIECTB;
- pa3BuBaTh UHPOPMAITMOHHYIO KOMIIETEHTHOCTh IOCPEACTBOM YIIyOsaeHus 3HaHUui 00 uctopuu
CTaHOBJICHUS] XUMUYECKOW HayKH, €€ OCHOBHBIX MOHSATUH, IEPHUOIUUYECKOT0 3aKOHA KaK OJIHOTO
13 BOKHEHIINX 3aKOHOB MPUPOJIbI, @ TAK)KE O COBPEMEHHBIX JOCTHKEHUSIX HAYKU U TEXHUKH.
- COCTaBJISITh MOJIEKYJSIPHBIE W TMIOJHbIE HOHHBIE YPAaBHEHHsSI IO COKpPALIEHHBIM HOHHBIM
YpaBHEHUSM;
- IPUBOJAUTH MPHUMEPHl peakUui, NOATBEP)KIAIOIIMX CYIIECTBOBAHHE B3aUMOCBS3U MEXIY
OCHOBHBIMH KJIACCAMU HEOPraHWYECKUX BEIIECTB;
- MPOTHO3UPOBATh PE3yJIbTaThl BO3JEHCTBUS PAa3NUYHBIX (PAaKTOPOB HAa M3MEHEHHE CKOPOCTH
XMUMHYECKON pEeaKIny;
- MPOTHO3UPOBATh PE3YNIbTATHl BO3JACHCTBHS Pa3IHUHbIX ()AaKTOPOB HA CMEIIEHUE XUMUYECKOTO
paBHOBECHS.
- MPOTHO3UPOBATh XUMHUYECKHE CBOICTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;
- MPOTHO3UPOBAThH CIIOCOOHOCThH BEIIECTBA MPOSIBIATH OKUCIUTENbHBIE UM BOCCTAHOBUTENIbHbIE
CBOMCTBA C yU€TOM CTEMeHEeH OKUCIECHUS DIIEMEHTOB, BXOISAIINX B €r0 COCTaB;
- BBIIBIIATH CYILIECTBOBAHWE T€HETUYECKON B3aMMOCBS3H MEX]y BEIIECTBAMH B PSAY: MPOCTOE
BEII[ECTBO — OKCHUJ — TUAPOKCUI — COJIb;
- OPTaHU30BBIBaTh, MPOBOJUTH YUCHHUECKHE MPOEKTHl MO HMCCIEIOBAHUIO CBOWCTB BEIIECTB,
HMMEIOIUX BAKHOE MPAKTUIECKOE 3HAYCHHE.

2. Copnep:xanue 8 kiace
1.BBenenue (9 1)

Xumus — HayKa O BCHICCTBAX, UX CBOMCTBaxX U IMMPpEBpaAlICHUAX.
IloHsaTHE O XUMHUUECKOM DJIEMEHTE U (I)opMax €T0 CYIICCTBOBAHUA: CBO60,[[HBIX aroMax,
IPOCTBIX U CIIOKHBIX BCHICCTBAX



[IpeBpamenus Bemiects. OTINYNE XUMUYECKUX PEAKIUi OT (PU3NUECKUX SBICHUN. Poib
XMMMHU B )KU3HU YEJIOBEKA.

KpaTkue cBeneHus U3 UCTOpUM BO3ZHUKHOBEHUS U pa3BUTUs XUMUM. [leproa anxuMun.
[Tonsitre o punocodekom kamue. Xumust B X VI B. Pazsutue xumuu Ha Pycu. Pons
OTEUECTBEHHBIX YUEHbIX B CTAHOBJIICHUN XUMHUUYECKOM Hayku - paboTel M. B. JlIomoHocoBa, A.
M. bytieposa, /1. 1. Menneneesa.

XuMHYecKasi CUMBOJIMKA. 3HAKH XMMHUYECKUX 3JIEMEHTOB U ITPOUCXO0KACHNUE UX HAa3BaHU.
Xummnuaeckue Gopmyisl. Uaaekcs u ko3 duimentsr. OTHOCUTENBHBIE aTOMHAS U
MOJIEKYJIsIpHAs Macchl. PacdeT MaccoBOM 10JIM XUMUYECKOTO JIeMEHTa 1Mo (hopMyrie BeuiecTsa.

[Iepnoanueckas cucrema xumudeckux anemeHToB J1. 1. Menneneesa, ee CTpyKTypa: Majible U
0oJbIIME IEPUObI, TPYIIBI U MOArPYNIHI (TIaBHas U moboyHast). [lepnoanueckas cucrema Kak
CIPaBOYHOE OCOOUE IS MOTyUYEHUS CBEACHUN O XUMUYECKHUX DJIEMEHTAaX.

Pacuernbie 3anaun. 1. HaxoxxaeHne 0THOCUTENBHON MOJIEKYISIPHONW Macchl BELIECTBA 110 €T0
XUMHUYECKOH Gopmyse. 2. BpluncieHnre MaccoBOi A0 XUMUYECKOTO IEMEHTa B BEIIECTBE 110
ero popmysre.

IIpakTnueckas padora Ne 1

1.IIpaBuia TexHUKH 6€30MaCHOCTU IPHU paboTe B XUMUYECKOM KaOUHETE.

2.Ilpuemsl obparieHus ¢ 1a00paTOpHEIM 000PYAOBAHUEM U HarpeBaTeIbHBIMU IPUOOPAMH.
Tema 2. ATOMbI XUMHUY€ECKHUX 3JIEMEHTOB (8u)

ATOMBI Kak (popma CyIeCTBOBAHUS XUMUYECKUX 1eMEHTOB. OCHOBHbIE CBEACHUS O CTPOCHUN
aToMOB. J[oKa3aTenabCTBa CII0KHOCTH cTpoeHus: aToMoB. OnbiTel Pesepdopna. [lnanerapnas
MOJENb CTPOCHUSI aTOMa.

CocTaB aTOMHBIX Si7IEP: TPOTOHBI U HEUTPOHBI. OTHOCHUTENIbHASL aTOMHAs Macca. B3auMocBs3b
MOHATUH «IIPOTOH», KHEUTPOH», «OTHOCUTENIbHASI AaTOMHASI MACCa».

M3MeHeHue yncia MpoTOHOB B Ape aToMa - 00pa30BaHHE HOBBIX XUMUYECKUX JIEMEHTOB.
N3menenune uncia HEUTPOHOB B sipe aToMa - oOpazoBaHue U30TonoB. CoBpeMEeHHOE
OTIpECIICHUE TIOHATUS «XUMHYECKUAN IEMEHT». M30TONBI KaK pa3HOBUIHOCTH aTOMOB OJHOTO
XMMHMYECKOTO DIIEMEHTA.

OnextpoHsl. CTpoeHHE IEKTPOHHBIX 000J0YEK AaTOMOB XUMUYECKUX 1eMeHTOB Nel-20
nepuoanudeckon cucremsl /1. 1. MenneneeBa. llonsaTre 0 3aBeplIEeHHOM U HE3aBEPIIEHHOM
3JIEKTPOHHOM CJI0€ (PHEPreTHYECKOM YPOBHE).

Ilepnomuueckas cucreMa XuMuueckux aneMenToB 1. M. MenaeneeBa n cTpoeHUE aTOMOB:
¢bu3nyeckuii CMbICI HOPSAKOBOTO HOMEpa 3JIEMEHTa, HOMepa I'pyIIibl, HOMepa Iepruoja.

W3MmeHeHne yncia 3JeKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOTO
3JIEMEHTa - 00pa30BaHMe MOJI0KUTEIbHBIX U OTpULIATEIbHBIX HOHOB. MOHBI, 00pa3oBaHHbIE
aTOMaMHU METAJIJIOB U HeMeTaJlsI0B. [IpuunHbl H3MEHEHNsT METAUINYECKUX U HEMETAIIIMYECKUX
CBOJMCTB B IIEpHOJaX U IPyIIAX.

O6pa3oBanue OuHapHbIX coeuHeHU. [lonsTre 00 noHHOI cBs3u. CXeMbl 00pa30BaHMs
MOHHOU CBSI3H.

B3aumopeiicTBie aTOMOB XMMHUYECKHX 3JIEMEHTOB-HEMETAIIJIOB MEXK/y CO00M - 00pa3oBaHue
JBYXaTOMHBIX MOJIEKYJ POCTHIX BelecTB. KoBaleHTHAs! HEMOJISIpHAs XUMUYECKAs! CBS3b.

DJNEeKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBL.

B3aumMoeiicTBie aTOMOB XMMHYECKHX 3JIEMEHTOB-HEMETAIIJIOB MEX/y CO00i - 0Opa3oBaHue
OMHApHBIX COEAMHEHUI HEMETAIUIOB. DIEKTPOOTPULIATENbHOCTh. [IoHATHE 0 KOBaJIEHTHOM
MOJIAPHOM CBSI3H.

B3aumopeiicTBie aTOMOB XMMHUYECKHX 3JIEMEHTOB-METANIOB MEX ]y co00if - 0OpazoBaHue
METAJNINYECKUX KPUCTAIUIOB. [IoHATHE O METAIINYECKON CBSI3H.

JemMoHcTpanun. Mojaeny aToMOB XUMHUYECKUX AJIEMEHTOB. Ilepuonnyeckas cucrema
XUMHU4YecKuX 35eMeHToB . 1. MeHaeneena.

Tema 3. IIpoctsie BemectBa (7 u)



[TonoxeHne MeTaIOB U HEMETAJJIOB B IEPUOIUUECKON CUCTEME XUMHYECKUX 31eMeHTOB /1.
N. MenaeneeBa. BaxHeline npoCTbi€ BEMIECTBA - METAJUIBL: KEJIE30, ATIFOMUHUM, KaJIbLIHM,
MarHui, HaTpuH, kanuil. O0mue pusnyeckre cBOMCTBAa METAJIIOB.

Bakueiimue mpocThie BENMIECTBA - HEMETAJLIbI, 00pa30BaHHBIE aTOMaMH KUCJIOPOa, BOAOPO/Ia,
azorta, cepsbl, pocdopa, yriaepoaa. CriocoOHOCTh AaTOMOB XUMHUECKHUX IJIEMEHTOB K
00pa30BaHUIO HECKOJILKHMX MPOCTHIX BEIIECTB - AIUIOTPOITHS. AJUTIOTPOITHBIC MOIU(PUKAITUN
Kuciopoaa, pocdopa u 010Ba. MeTanTnIecKie ¥ HEMETAITUICCKIE CBOHCTBA TIPOCTHIX
BemiecTB. OTHOCUTENBFHOCTH JCJICHUS MIPOCTHIX BEIIECTB HA METAJUIBI 1 HEMETAILIIBI.

[Tocrosinnas ABoraapo. KonmnuectBo Bemecta. Moiib. Mossipaast Mmacca. MossipHblii 00beM
ra3o00pa3HbIX BemecTB. KpaTHble eTMHUIBI KOJTHYECTBA BEIICCTBA — MHJUTHMOJIb M KHJIOMOJIb,
MUWUTUMOJISIpHAS U KHJIOMOJISIPHAsI MacChl BEIECTBA, MUJUTUMOJIIPHBIN 1 KUJIOMOJISIPHBIN
00BbeMbI Ta3000pa3HBIX BEIIECTB.

Pacuets! ¢ uconB30BaHNEM TIOHITHI «KOJUYECTBO BEIIECTBAY, «MOJISIPHASI MACcCay,
«MOJISIPHBIN 00bEM ra30B», «IIOCTOSIHHASI ABOTaIpo».

Pacuernble 3agaun. 1. Beraucienrue MOJISIPHON MacChl BEIIECTB TI0 XUMUYECKUM (OpMYJIaM.
2. PacyeTsl ¢ UCMOJIb30BAaHUEM MOHSITUH «KOJIMUECTBO BEIIECTBA», «MOJIAPHAS Maccay,
«MOJIIPHBIN 00BEM Ta30B», KITOCTOSIHHAS ABOTAIPOY.

JdemoncTpanuu. Hekotopsie MeTauTbl 1 HEMETALITBI KOJIMUECTBOM BemecTBa 1 Mosib. Moaenb
MOJISIPHOTO 00BheMa Tra3000pa3HbIX BEIIECTB.

Tema 4. CoenuHeHUs] XHMHYECKHX 3J1eMeHTOB (14 u)

Crenenp okucienus. OnpeneseHue CTENEeHN OKUCICHHS JIEMEHTOB 110 XUMHUYECKOW (opMyIie
coemuaeHus. CoctaBieHue Gopmysn OMHAPHBIX COSTMHEHHH, OO ClIOCO0 X Ha3bIBAHMS.
bunapHbie coennHeHUs: OKCHUIbI, XJIOPHUBL, cyabduasl u Ap. CocraBieHue ux Gopmyi.
[IpencraBuTenu OKCUIOB: BOJIA, YIICKUCIBIN Ta3 U HeralleHas u3Bectb. [IpencraBurenu
JETYYHX BOJAOPOIHBIX COSIUHEHHUI: XJIOPOBOIOPOA U aMMHUAK.

OcHoBaHusI, UX COCTaB M Ha3BaHUs. PacTBOpMMOCTH OCHOBaHUii B Boje. Tabnwuia
PacTBOPUMOCTH THAPOKCHIOB U cosieil B Boje. [IpenctaBuTenu mienode: THAPOKCUABI HATPUS,
Kanmus ¥ Kanblus. [loHsTre o kauecTBeHHBIX peakuusix. uaukaropsl. MI3mMeHeHne okpacku
MHMKATOPOB B IIEJIOYHOU Cpefe.

Kucnotsl, ux cocraB u HazBanus. Kimaccudukanuus kucnot. [IpencraButenu KUCIOT: cepHas,
coJisiHas M a30THas. M3MeHeHue OKpacKu HHAMKATOPOB B KUCIOTHOM cpeie.

Conu Kak MpOU3BOAHBIE KUCIOT U OCHOBaHUH. VX cocTaB u Ha3BaHus. PacTBopuMocCTh colieil B
Boje. [IpencraBurenu coneii: xmopua HaTpus, kKapOoHat u docdart KanbIus.

Amop@dHbIe 1 KpUCTANINYECKUE BEIIECTBA.

MexxMomeKyaspHble B3aUMOJACHCTBH. THUIBI KPUCTAIIMYECKUX PEIIETOK: HOHHAs, aTOMHas,
MOJIEKYJISIpHAS. U MeTaJJINYecKas. 3aBUCUMOCTh CBOMCTB BEIIECTB OT THIIOB KPUCTAIITHYECKUX
PEIIETOK.

BelecTBa MONIEKYASPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUA. 3aKOH MOCTOSHCTBA COCTaBa s
BEIIECTB MOJIEKYISPHOTO CTPOCHUS.

Uuctele BemiecTBa U cMecu. [IpumMeps! KUAKNX, TBEPIBIX U ra3000pa3Hbix cMeceil. CBolicTBa
YHCTHIX BEIIECTB U cMecel. MIx coctaB. MaccoBast 1 00beMHas 1011 KOMIIOHEHTa CMECH.
Pacuetsl, cBs3aHHBIE C UCMIOIB30BAHUEM MOHATHUS JOJIA.

PacuerHnbie 3agauu. 1. Pacuer maccoBoif 1 00bEMHOM ONIE KOMIIOHEHTOB CMECH BEIIECTB.
2. BerunciieHue MaccoBOM J0JIM BEUIECTBA B PACTBOPE MO M3BECTHOM Macce pacTBOPEHHOTO
BEILIECTBA U Macce pacTBOpUTEIs. 3. BpunciieHne Macchl pacTBOPSEMOIO BEIIECTBA U
pacTBOpUTEINS, HEOOXOJUMBIX JUIsl MPUTOTOBJICHUS OTIPEEICHHON MacChl pacTBOpPa C U3BECTHOM
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA.

Jemouncrpanun. OOpa3isl OKCUAO0B, KUCIOT, OCHOBAHUH U cosield. MoJienn KpUCTAITHUECKUX
pElIeTOK XJIopUaa HaTpus, anmasa, okcuna yrieposa (IV). B3peB cmecu Bogopo/a ¢ BO3IyXOM.
CriocoOblI pa3/ieNieHns CMecei, TUCTHILISIHS BOIBL.

JlaGopaTopHble onbITHI. 1. 3HAKOMCTBO ¢ 00pa3liaMy BEIIECTB Pa3HBIX KJIACCOB. 2.
Paznenenue cmecei.



IIpakTnueckas padora Ne 2

OuncTKa 3arpsi3HEHHON MOBapEHHOM COJIM.

IIpakTnueckas padora Ne 3

[IpuroroBneHue pacTBopa BEUIECTBA U ONPEIAEIEHUE MAaCCOBOM JOJIM €TI0 B PACTBOPE.

Tema 5. W3meHenus, npoucxoasiiue ¢ Bemecrsamu (10u)

[ToHsiTHE AABIICHUI KaK U3MEHEHUH, TPOUCXOIAIIUX C BEIIECTBAMU. BIEHUS, CBI3aHHBIE C
M3MEHEHHUEM KPUCTAJUTMYECKOTO CTPOCHHUS BEIIECTBA IIPH MOCTOSTHHOM €r0 COCTaBe,
¢dusnueckue saeHUsI. Ou3nuecKkre SBICHNUS B XUMUU: JUCTHUISALINS, KPUCTAJUTH3AIIHS,
BBITIAPUBAHKE U BO3TOHKA BEIIECTB, IICHTPU(PYTUPOBAHUE.

SIBnenus, cBSI3aHHBIE C U3MEHEHHUEM COCTaBa BEIIECTBA, - XUMUYecKue peakuuu. [Ipusnaku u
YCIIOBUS TPOTEKAHUSI XUMUYECKUX peakuuil. [loHsTre 00 3K30- U SHAOTEPMUUYECKUX PEAKITUSIX.
Peaknuu ropeHuns Kak 4aCTHBIN CiIydal S9K30TEPMHUYECKUX PEAKIIUM, IPOTEKAIOIINX C
BBIJICJICHHEM CBETA.

3aK0oH COXpaHEHUsI MaCChl BEIIECTB. XUMUYECKUE YpaBHEHUs. 3HAUCHUE HHICKCOB U
ko3¢ ¢unmenToB. CocTaBieHNE YPaBHEHUN XUMUUYECKUX PEAKIUH.

Pacuetsl o xumuyeckuM ypaBHeHUsIM. Pelienue 3a1ay Ha HaX0XKJICHUE KOJTMYeCTBa
BEIIIECTBA, MACChl MJIM 00BEMa ITPOIYKTa PEAKITUH TT0 KOJIMYECTBY BEIIECTBA, MAcCe UM 00BEMY
HMCXOIHOTO BemiecTBa. PacyeTsl ¢ MCIOIb30BaHUEM TOHATHUS «IOJISH», KOTJIa HCXOTHOE BEIIECTBO
JTAHO B BUJIE PacTBOpPA C 3aIaHHON MacCOBOM JI0JIEH PACTBOPEHHOIO BEIIECTBA UJIU COACPIKUT
ONIPEAEIICHHYIO JIOJIIO MPUMECEH.

Peaknun paznoxkenus. [loHATHE O CKOPOCTH XUMHYECKUX peakunii. KaTtanuzaTopsl.
DepMEHTHI.

Peakuu coennaenus. Katanutudyeckne n HekataTuTHYeCKue peakiuu. OOpaTumbie U
HEOOpaTUMBIE PEAKITUN.

Peakuuu 3amenieHust. DIEKTPOXUMUYECKUN PAJT HAMPSHKEHUA METAJLIOB, €r0 UCIOJIb30BaHUE
JUISl IPOTHO3UPOBAHUS BOSMOKHOCTH MPOTEKAHUS PEAKIIMI MEXKTy METAJUIAMHU U PaCTBOPAMH
KHUCJIOT. Peakiuu BHITECHEHHUS OJTHUX METAJLUIOB U3 PACTBOPOB UX COJIEH IPYTUMHU METAJIJIAMH.
Peakun oomena. Peakiiuu HeliTpanu3anuu. Y CIOBHS IPOTEKAHMS peakiuii oOMeHa B
pacTBopax J10 KOHIIA.

Turel XuMHUYECKHX peakiuii (10 MpHU3HAKY «YUCII0 U COCTAB MCXOJIHBIX BEIIECTB U MPOAYKTOB
peakium») Ha IPUMEPE CBOMCTB BOJIBI. Peakiius pazioskeHus - JJISKTPOIu3 BObl. Peakiun
COCIMHEHMS - B3aMMO/ICHCTBHE BOJBI C OKCHIaMH METAJIJIOB M HemeTallioB. [lonsarue
«TUAPOKCUABDY. Peakunu 3amenieHus - B3auMOACHCTBHE BOBI C IETOYHBIMU U
IEJI0YHO3EeMENIbHBIMU MeTauiaMu. Peakiinu oOMeHa (Ha mpuMepe THIpoJIn3a Cynbhuaa
ATFOMUHHUS ¥ KapOua KajbIus).

Pacuyernblie 3a1aun. 1. Beruncienue 1o XuMUYECKUM YPABHEHUSAM MACChl UM KOJIMUECTBA
BEILIECTBA M0 U3BECTHOM Macce WM KOJUYECTBY BEILIECTBA OJTHOTO U3 BCTYNAIOLIUX B PEAKIUIO
BEIIECTB WJIM IPOAYKTOB peakiuu. 2. Beruncienue macchbl (KoJM4ecTBa BEIecTBa, 00beMa)
MPOAYKTa PEaklUH, €CJIM U3BECTHA MAcca UCXOJHOTO BEIIECTBA, COJIEPHKAILETO ONPEACIICHHYIO
JoJto puMecei. 3. Beruncnenrne Maccehl (KOJIMUECTBa BEIIeCTBa, 00beMa) MPOIyKTa Peakini,
€CJIM U3BECTHA Macca pacTBOpa M MaccoBasi JA0JIsl PACTBOPEHHOT'O BEILIECTBA.

Jemoncrpanuu. [Tpumeps! Gpusnueckux siBIeHU; a) aBieHue napaguxa; 6) pacTBOpeHue
MepMaHraHaTa Kanus; B) AU Qy3us TyIIUCTHIX BEIIECTB C TOPSIICH JaMIIOYKH HaKaTHMBaHUSI.
[Ipumepbl XuMUYECKUX SIBICHUI: a) TOpeHHE MarHusi; 0) B3aMOJICHCTBHIE COJITHON KUCIIOTHI C
MpaMopoM WJIM MEJIOM; B) mosryueHue ruapokcuaa menu (I1); ) pactBopenue monydeHHOTO
TUAPOKCUA B KHCIIOTax; 1) B3auMoaelicteue okcuaa meau (II) ¢ ceproit kucnotoit mpu
HarpeBaHUU; €) pa3oKeHUe epMaHTaHaTa Kajus; 5K) B3aMMOIeCTBUE pa30aBICHHBIX KHCIIOT C
MeTaJIaMu; 3)pa3ioKeHHne MePOKCHIa BOIOPOIa.

JlabopaTopHbie onbIThl. 3. CpaBHEHHE CKOPOCTH UCIIAPEHUS BOJbI U CIIUPTA MO
MCYE3HOBEHHIO MX Karelb Ha GUiIbTpoBaIbHOM Oymare. 4. OKkucIeHHE MeIH B TUIAMEHU
CHUPTOBKHU WJIU TOpesku. 5. [lomyTHEHHE U3BECTKOBOM BOJIBI OT BBIJIBIXa€MOI'O YTIIEKUCIOTO



ra3a. 6. [lomyyeHue yriekuciaoro raza B3auMoACCTBUEM CObI U KUCTOTHI. 7. 3aMelIeHue Meau
B pactBope xiopuaa meau (II) xenezom.

IIpakTnueckas padora Ne 4

CBolicTBa KMCJIOT, OCHOBAHUM, OKCHIOB U COJICH.

Tema 6. PacrBopenue. PacTBopsbl.

CpoiicTBa pacTBOPOB 3j1eKTPoauToB (20 u)

PactBopenue kak ¢puznko-xumuueckuil npouecc. Ilonstue o rugparax U Kpuctajuioruaparax.
PactBopumocTs. KpuBbie pacTBOPUMOCTH KaK MOJIEIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPJIBIX
BEILIECTB OT TeMmIepaTypbl. HachillieHHbIe, HEHACHIIIEHHBIE W TEPECHIIICHHBIE PACTBOPHI.
3Ha4YeHHE PacTBOPOB JJIsl IPUPOJIBI M CEIIBCKOTO XO3SIMCTBA.

[Tonsarue 00 >MEKTPOIUTUUECKON TUCCOIMAIINU. DIEKTPOIUTHI U HEIIEKTPOJIUTH. MexaHu3M
JTUCCOITMAIIMU  DJICKTPOJUTOB €  pa3U4YHBIM  THUIIOM  XUMHUYecKoW cBsizu. CTemneHb
ANEKTPOJUTUYECKON Jucconranii. CUabHbIE U Ca0ble AJIEKTPOTUTHI.

OcCHOBHBIE TIOJIO)KEHUSI TEOPUU DIEKTPOJUTHYECKON aucconuanuu. VoHHBIE ypaBHEHUS
peakuuii. YCIOBHUS MPOTEKAHUsI peakluu OOMEHa MEXIy JJIEKTPOJIUTAMHU /10 KOHIIA B CBETE
HOHHEIX MPECTABICHUH.

Knaccudukanmst HOHOB U X CBOMCTBA.

Kucnotel, ux xmaccudurarus. [luccommaruss KUCIOT W HMX CBOWCTBA B CBETE TEOPHUH
ANEKTPOJUTHYECKON aucconuanuu. MOoJIeKyIsipHblE M WOHHBIE YPAaBHEHHUS PEAKIHUU KHCIOT.
B3anmopeiicTBiue KHCIOT € MeTaulaMU. DJIEKTPOXMMUYECKUH PAJl HANPSHDKEHUHA METaJIOoB.
B3anMoselicTBue KUCIOT ¢ OKCHAAMH MeTauioB. B3anmoneicTBHE KHCIOT C OCHOBAHHSIMU -
peaknus HeWTpanu3anud. B3ammoaelcTBHUe KHCIOT ¢ cojissiMu. Vicmonb3oBaHue TaOIHITBI
PacTBOPUMOCTH ISl XaPAKTEPUCTUKN XUMHYECKUX CBOMCTB KHUCIIOT.

OcHoBanwms, ux kinaccudukamnus. J{ucconuanusi OCHOBaHMM M WX CBOWCTBA B CBETE TEOPHH
AIEKTPOJIUTUYECKON Aucconanuu. B3amMoaeicTBue OCHOBAHMM C KUCIOTaMHU, KHCJIOTHBIMHU
OKCHAaMHM U coisiMH. Vcmonb3oBaHue TaONUIBI PACTBOPUMOCTH JJSl  XapaKTEPUCTUKH
XUMHUUYECKUX CBOMCTB OCHOBAaHWH. Pa3iokeHne HEpacTBOPUMBIX OCHOBAHWM INPH HAarpeBaHUHU.
Conu, ux xinaccuduKaus 1 AUCCOIMAINS PA3IMIHBIX THUIIOB cojieii. CBOMCTBA COJiei B CBETE
TEOPUU DJIEKTPOJUTUYECKOM Jauccoumanvu. BzaumonencTBue cosied ¢ MeTaulaMH, YCIOBUS
MPOTEKAaHUs ATUX peakuui. B3zaummonencTBue coneil ¢ KUCIOTaMH, OCHOBAHUSIMU M COJISIMMU.
Hcnonb3oBanue TabIUIbl pACTBOPUMOCTH JJISl XapaKTEPUCTUKA XUMHUECKHUX CBOMCTB COJICH.

O6o06menue cBeaeHud 00 OKcHAax, WX KiIacCUPUKAIUU M XUMHUYECKHX CBOWCTBAX.
['eneTndeckue psAapl METAIUIOB M HEMETAUIOB. ['eHeTHueckass CBsI3b MEXAy Kilaccamu
HEOPraHMYECKUX BEILIECTB.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuud. OKUCIUTENb U BOCCTAHOBUTENb, OKUCIECHUE U
BOCCTAHOBJICHUE.

Peaknuu moHHOTO OOMEHa M OKHCIMTEIbHO-BOCCTAaHOBUTEIbHBIE peakiuu. CocTaBieHHE
ypaBHEHUI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOOM AJIEKTPOHHOTO OaaHca.

CBoiicTBa MHpPOCTHIX BEIIECTB - METALIOB M HEMETAUIOB, KHCIOT M COJed B CBETE
MpeACTaBICHUI 00 OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX poleccax.

JdemoncTpanuun. HcnblTaHue BeIECTB M KX PACTBOPOB  HA  AJIEKTPONPOBOAHOCTb.
3aBUCUMOCTD 3JIEKTPONPOBOJHOCTH YKCYCHOM KHCIOTBHI OT KOHIEHTpauuu. B3aumoneictBue
LIUHKA C cepoil, constHOM kucnoToi, xaopuaom menu (II). F'openne maruus.

JlaGopaTopHble onbIThI. 8. Peakiuu, xapakTepHble i1 pAaCTBOPOB KUCIOT (COMSHOM UITH
cepHoi). 9. Peakuuu, XxapakTepHble 7151 paCTBOPOB IesIouel (TUAPOKCUIOB HATPHSI HITH KaJIHs).
10. IMony4yenue 1 CBOMCTBA HEPACTBOPUMOTO OCHOBaHMsI, HanpuMep Tuapokcuaa meau (11). 11.
Peakuuu, xapakTepHble sl pacTBOPOB coliel (Hampumep, as xinopuaa meau (1I)). 12. Peakmum,
XapaKTepHbIe JJI1 OCHOBHBIX OKCHIOB (Hampumep, Uit okcuaa kanbiws). 13. Peakum,
XapaKTepHbIe I KUCIOTHBIX OKCHIOB (HampuMmep, s YIIIEKUCIOTO Tasa).

IIpakTnueckas padora Ne 5
VYcnoBus mpoTeKaHusi XUMUYECKUX peaKIuil 0 KOHIA.
Peakuuu nonHoro ooMeHa.



IIpakTnuyeckas padora Ne6
Penienue skcriepuMeHTANbHBIX 3aa4.

Conepxxanue Kypca 9 kiaacc
1. BBenenue.
O0mas XxapakTepucTHKAa XUMHUYECKHUX 3JIEMEHTOB M XUMHUYECKHUX PeaKIuii.
Ilepuoauyecknii 3axoH u Ilepuoanyeckas cucrema
xumunueckux 3jemenToB JI. 1. Menaeneea (10 4)
XapakTepucTUKa 3JIEMEHTa MO0 €ro moJiokeHuto B Ileproguueckoil cucreMe XUMHUYECKHX
aneMmenToB /1. V1. MenneneeBa. CBoiicTBa OKCHUJOB, KUCIIOT, OCHOBAHHUI U COJIE B CBETE TEOPUU
ANIEKTPOJIUTUYECKON JUCCOLMAMU U OKUCIEHMA-BOCCTaHOBIeHUsA. [loHATHE O mepexoHBIX
anemeHTax. AMoTepHOCTh. ['eHeTHYECKUH AT IepeXOoqHOTO neMeHTa. [leproanyeckuii 3aKoH
n Ilepmommueckas cucrtemMa xumuuyeckux osneMeHToB J[. WM. MenaeneeBa. Xumuueckas
OpraHu3alus )KUBOW U HEXKUBOU MPUPOAbI. XUMUUYECKUIM COCTaB sApa, MAaHTUU U 3€MHOM KOPBI.
XUMUYECKHE BJEMEHTHl B KJIETKaX JKUBBIX OpPraHu3MOB. Makpo- U MHUKPOIJIEMEHTHI.
O06o001eHre cBeIeHUH O XMMMYECKUX peakiusax. Kimaccudukanus XUMUYECKHX peakiuil o
pPa3IMYHbIM TMPU3HAKAM: «UHCIO W COCTaB pEarupylolux M 00pa3yroIIMXCS BEIIECTBY,
«reroBoi  3ddexT», «HampaBlIeHUE», «U3MEHEHHE CTENEeHEH OKHUCICHHUS JJIEMEHTOB,
o0pa3yoIlux pearupyroniue BeniecTBa», «paszayn, «UCrosb3oBaHue KaTanuzaropa». [lonsrtue o
CKOPOCTH XUMHUYECKOW peakiuu. PakTopbl, BIUSIOUIME HA CKOPOCTh XUMUYECKUX PEAKIIH.
Karanuzatopse! u karanu3. IHruOUTopsl. AHTHOKCHUIAHTHI.
JdemoHcTpaumnu.
Paznuuneie ¢popmer Tabmumer J. M. MenneneeBa. Mopenn aTtomMoB »ieMeHTOB 1—3-T0
nepuoaoB. Mozens CTpOCHHs 3eMHOro mmapa (MomepedHbll pas3pes). 3aBUCHMOCTh CKOPOCTH
XUMUYECKOM pEakUuu OT TMPUPOJBl PEarupyrolluX BEIIECTB. 3aBUCHUMOCTh CKOPOCTH
XUMUYECKOM pEeaKIMU OT KOHILIEHTPAlUUU PpPEarupyrollux BeEIIeCTB. 3aBUCHUMOCTb CKOPOCTH
XMMHYECKON peakluyd OT IUIOMIAJU CONPUKOCHOBEHUS DPEArupYIOIIMX BEIIECTB («KUIISIIUN
CJIOi»). 3aBUCUMOCTh CKOPOCTH XHMHYECKOM PEAaKIMW OT TEeMIEepaTypbl pearupyronmx
BEIIECTB. ['OMOTEHHBIH M  TETEPOreHHbIM  KaTanu3bl. OEpMEHTAaTUBHBIA  KaTaju3.
HNurubuposanue.
JlaGopaTopHble ONBITHI.
1.ITosyueHne ruipOKCUAA LIMHKA U UCCIIEI0BAHUE €0 CBOMCTB.
2.MopaenupoBanue mnoctpoeHusi Ilepuogumyeckoid cucTeMbl XUMHUYECKUX snemeHTtoB JI. U.
Meunneneesa.
3. 3ameleHue xelie30M MeIu B pactBope cynbdarta meau (11).
4. 3aBUCUMOCTb CKOPOCTHM XMMHUYECKOW peakUuu OT MPHUPOJAbl PEArHPYIOLIUX BELIECTB Ha
MpuMepe B3aUMOJICUCTBHS KUCIOT C METAJJIAMHU, OT KOHIIEHTPALMHU PEarupyrouIux BEIIECTB Ha
MpuMepe B3aUMOJICHCTBUSA LIUHKA C COJISTHOM KUCJIOTOM pa3IMYHOM KOHUEHTpAluu, OT ILIOIIAI1
CONIPUKOCHOBEHUSI PEarupyrouux BEUIECTB, OT TEMIIEpaTypbl pearupyrouIux BEUIECTB Ha
npuMmepe B3aumojeiicTBus okcuna menu (II) ¢ pacTBopoMm cepHON KHUCIOTHI PazTUYHON
TeMIEepPaTypsbl.
5. Pa3noxxeHue nepokcuaa BoI0po/ia ¢ MOMOIIbIo okcuia Maprania (IV) u karanassl.
6. OGHapyKeHue KaTaia3bl B HEKOTOPBIX MHUILEBHIX MTPOTYKTAX.
Tema 2. Merasuibl (13 1)
[Tomoxenne meraiuioB B Ilepuoanueckon cucreme xumuueckux annemeHtoB JI. . Menneneesa.
Mertannuueckas KpHCTaJUIMYECKas pelieTka M MeTalUIMueckas Xumudeckas cBsizb. OOmiue
¢usnueckue cBoiictBa MeTaisioB. CrulaBbl, UX CBOMCTBA W 3HaYeHHE. XHMHUYECKHE CBOMCTBA
METAJUIOB KaK BOCCTAHOBUTENEH, a TaAKKE B CBETE MX IMOJIOKEHUS B AIEKTPOXUMUUYECKOM PSIY
HanpsbkeHuid MetauioB. Koppo3us MeranioB u crnocoObl 60pb0bI ¢ Heil. MeTamisl B npupoe.
OO11re cnocoObl UX MOJTYyIESHUSI.
OO0masi XapaKTepucTHKA IIEJOYHbIX MeTaJI0B. Metaiuibl B mpupoje. OOmmue crnocodbl ux
nosnyueHusi. CrpoeHue atoMoB. lllenouHble MeTamuibl — MPOCTBIE BellecTBa. BakHeimue
COCIMHEHUS IIETOYHBIX METaNIOB — OKCHIIbI, THIPOKCHIBI U CONHU (XJIOPHUJBI, KapOOHATHI,



cynbGaTel, HHUTpPAThl), WX CBOHCTBA W MPHUMCHECHHWE B HApPOJHOM Xo3siicTBe. KanmiiHbie

ynoOpeHus.

OO01Iasi XapaKTePUCTHKA 3JIEMEHTOB IJIaBHoi noarpynnsl 11 rpynnsl.

Crtpoennie atomoB. IllenouHO3eMeNbHBIE METAUIBI — MNPOCTHIC BEIIECTBA. BaKHEHIe
COCAMHCHUA MICIIOYHO3CMEIIbHBIX MCTAJNIOB — OKCHUIbI, THUAPOKCHUIbBI H COJIHU (XJIOpI/IIII)I,

KapOOHAThI, HUTpATHl, Cynb(daTel, (ocdarel), UX CBOWCTBA W TNPUMEHEHHE B HAPOTHOM
XO34MCTBE.

AJIOMUHUM.

Crpoenue atoma, (pu3mMyecKkue W XMMHUYECKHE CBOWMCTBa mpocToro BemiecTBa. CoeauHEHHS
QIIOMUHMS — OKCHUJI U THUAPOKCUA, UX aM(OTEpHbII XapakTep. BaxkHeliue coyiv aqOMUHUS.
[IpumeHeHne arOMUHUS U €r0 COCTUHEHU.

Keae3so.

Crpoenue atoma, (pu3MYeCKMe W XMMHUYECKHE CBOMCTBA IMPOCTOro BemiecTBa. ['eHeTHueckue
psner Fet? n Fe®.

Baxneiimme conmm sxkene3a. 3HaAUCHHE >KeJie€3a U €r0 COCIMHEHUN JUIsl MPUPOJBI U HAPOJIHOTO
XO34ICTBA.

JdeMoHcTpanum.

OO0pa3ipl MIENOYHBIX M MIEIOYHO3EeMENbHBIX MeTaiuoB. OOpasmsl crutaBoB. B3aumopeicTeue
HAaTpusl, JUTHS W KajdblUs C BOJAOW. B3amMmoneiicTBue HaTpusi U MarHus C KHCJIOPOIOM.
BsaumoneiictBue metamioB ¢ Hemetauiamu. [lomyuenue rugpokcuaos xkenesa (I11) u (I10).
JlaGopaTopHble ONBITHI.

1. B3anmoelicTBrE pacTBOPOB KUCIOT U COJIEW C METaJUIAMH.

2. O3HaKOMJICHHME C PYJaMH KeJie3a.

3. OkpalrBaHue MIAMEHU COJISIMHU IIETOYHBIX METAJLJIOB.

4. BzauMoaeiicTBUE KaIbIIUs C BOIOM.

5.I1ony4yeHue ruipokcHaa KajablKs U UCCIEIOBAHUE €r0 CBOMCTB.

6. [TomyyeHue ruipokcuIa ATFOMUHUS U UCCIIEIOBAHUE €r0 CBOMCTB.

7. BaumoaencTBuE Kele3a ¢ COIISTHON KUCIIOTOM.

8. [Monyuenne runpoxcuaoB xenesa (1) u (II1) u u3yuenue ux cBOUCTB.

[MpakTukym 1. CBoiicTBa MeTAJLIOB U MX coeMHEHUH (2 1)

1. ITosny4yeHue U cBOMCTBA COCAMHEHUN METAIIIOB.

2. Pemienue skcriepuMeHTAIbHBIX 33/1a4 Ha paclo3HaBaHKUE U MOJyYEHUE COCIMHEHU METAIJIOB
Y Ha OCYIIECTBIICHUE LEMOYKH XUMUYECKUX MPEBPAIICHUMN.

Tema 3. Hemeranabl (29 4)

OO0mrast xapakTEepUCTHKAa HEMETAIOB: TOJIOKeHHE B Ileproanyueckol CHUCTEME XUMHUYECKHUX
anemenToB JI. . MenpeneeBa,0c00EHHOCTH CTPOCHHSI aTOMOB, AJIEKTpoOTpHUHaTeabHOCTh (D0)
Kak Mepa «HEeMETaUTMYHOCTHY, psia 0. Kpucraminyeckoe CTpoeHHe HEMETAJIOB — IMPOCTHIX
BemiecTB. AuioTponus. Dusnyeckhe CBOWCTBA HeMETAIOB. OTHOCUTEIBLHOCTHh TMOHSATUM
«METaJII» B «HEMETal.

Boaopoa.

[Tomoxenue Bomopona B [lepuoanueckon cucreMe xumuueckux aemeHToB [[. . Menneneesa.
Crpoenue aroMa 1 MoJieKyibl. PU3MUECKHE U XUMUYECKHUE CBOIMCTBA BOJOPO/A, €0 MOJydYeHUE
Y IPUMEHEHHUE.

Bopaa.

Crpoenue Monekyinbl. Bogopoanas xumudeckas cBsizb. @usndeckue cBOWCTBA BOAbI. AHOMAIUN
cBOMCcTB BOnbl. [mapodunsubie W THApOPOOHBIE BemiecTBa. XMMHUYECKHE CBOWCTBA BOJIBL
Kpyrosopor Bomel B mpupone. Bomoounctka. Adpanus BoOJbl. bbITOBBIE  QHUIBTPHL
MuHepanbHbie BoAbI. JJUCTUIIMPOBAaHHAS BOJIA, €€ MOMYyUYE€HHUE U IPUMEHEHHUE.

O0mas XxapaKTepucTHKA rajJJOreHoB.

Crpoenue atomoB. [IpocThie BeliecTBa 1 OCHOBHBIE COEIMHEHUS T'aJIOTEHOB, UX CBOMCTBA.



Kpatkue cBenenus o xiope, bpome, prope u osne. [IpuMeHeHne raloreHoB U UX COSTMHCHH B
HapOJHOM XO35HCTBE.

Cepa.

CrpoeHue aToMa, aJlJIOTPOIHsl, CBOMCTBA U IPUMEHEHHE poMOuueckoi cepbl. Oxcuabl cepsl (IV)
u (VI), ux nonyuenue, cBoiicTBa u npuMmeHeHue. CepHas KUCI0Ta U €€ COJIM, UX IPUMEHEHUE B
HapOIHOM x034icTBe. [I[pON3BOACTBO CEPHOM KUCIIOTHI.

A3or.

CrpoeHue aToMa M MOJIEKYJIbl, CBOMCTBA MPOCTOrO BellecTBa. AMMUAK, CTPOCHHUE, CBOMCTBA,
nosiyueHue u npumenenue. Cojin aMMOHHUS, UX cBOMCTBa U npuMeHnenue. Okcuapl azota (II) u
(V).

A30THas KHCIIOTa, €€ CBOMCcTBa U puMeHeHne. HuTparbl 1 HUTPUTHL, TpodsieMa UX COJepKaHus
B CEIbCKOXO3UCTBEHHOM MPOIYKIIUU. A30THBIE y100pEHHUSI.

Dochop.

CrpoeHnue aroma, ayuIOTpOIMs, CBOWCTBa 0Oenoro M KpacHoro ¢ocdopa, UX NPUMEHEHHE.
OcHoBHble coenuHeHHus:: okcunx ¢ocpopa (V) u oprodocdhopHas kuciaora, ¢ocdarsl.
dochopubie y1oOpeHus.

Yraepon.

CrpoeHue aroma, alsIOTPOIUs, CBOWCTBA MoauduKaiuii, npumenenue. Okcusl yriaepoaa (I11) u
(IV), ux cBoiictBa u npuMenenue. KapOboHaTsl: KalbIUT, cOJa, MOTAIll, UX 3HAYEHUE B MPUPOJIE
1 ’KU3HU YeJI0BeKa.

Kpemnuii.

Crpoenue aroMa, KpUCTAUIMYECKUM KPEMHHH, €ro CBOMCTBA M mpuMeHeHue. OKCUA KpEeMHHS
(IV), ero mpupoanbie pa3HOBUAHOCTH. CHUIMKATHl. 3HAUYCHUE COCAMHEHUN KPEMHHUS B )KUBOU U
HEeXkUBOM nipupoe. [IoHsATHE O CUIMKATHON MPOMBIIILIEHHOCTH.

JdemoHcTpaumnu.

OOpa3ipl  TaJOreHOB — TMPOCTHIX BEHIECTB. B3aumonelcTBHE TaJlOreHOB C HATpHEM, C
aTIOMUHHMEM. BeITecHeHHE XopoM Opoma WM MOAa U3 PacTBOPOB WX cojiel. B3ammonelicTBue
Cephl C METaJNIaMH, BOJIOPOJOM U KUCIOPOJIOM. B3anmoaeiicTBrue KOHIIEHTPUPOBAHHON a30THOM
KHCIOTBI ¢ Meabpto. Ilornomenue yriem pacTBOPEHHBIX BELIECTB MM ra3oB. BoccraHoBieHHE
Meau u3 ee okcuaa yriieM. OOpasibl IPpUPOAHBIX COEIMHEHUH XJ10pa, cepsl, pocdopa, yriaepoaa,
kpeMHHs. OOpa3ubl BaXXHEHIINX U1 HAPOJHOTO X03siicTBa cyiab(haToB, HUTPATOB, KAPOOHATOB,
(docdaros. OOpasiibl CTEKIa, KEPAMUKH, IIEMEHTA.

JlaGopaTopHble ONBITHI.

1. Ilonyuenue u pacrio3HaBaHUE BOJOPOAA.

2.PacTBOpeHue nnepmMaHrasaTa Kajius MM MEJHOTO Kylopoca B BOJE.

3. lM'upparauus o6e3BoxkenHoro cynbdara meau (II).

4. O3HaKOMJIEHUE C COCTABOM MHUHEPAJIBHOM BOJBI.

5. KauecTBeHHast peakliysl Ha rajJoreHu1-HOHBI.

6. [losryuenue u pacrio3zHaBaHUE KUCIOPOJA.

7. 'opeHue cepbl Ha BO31yXE U B KUCIOPOJE.

8.CBoiicTBa pa30aBiIeHHON CEPHON KUCIOTHI.

9. U3ydeHne CBOMCTB aMMHaKa.

10. Pacno3naBaHue coieil aMMOHHMSI.

11. CgoiicTBa pa30aBiIeHHOMN a30THOI KHCIOTHI.

12. B3aumoeiicTBre KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO.

13. I'opeHue yriis B KUCIOPOJE.

14. Ilomy4yeHne yroiabHOW KMCIOThHI U U3YYEHUE €€ CBOMCTB.

15. Tlepexo kapOOHATOB B THAPOKAPOOHATHI.

16. Paznoxxenue ruipokapOOHaTa HaTpHUs.

IIpakTnkym 2. CBolicTBa coeANHEHUI HeMeTaJIIoB (7 1)

1. Pemenue skcriepuMeHTANBHBIX 3a7a4 110 TeMe «lloarpynmna ranoreHosy.

2. Pemienue 3kcrniepuMeHTaNIbHBIX 337a4 1o TeMe«l loarpymnmna kuciaopoaay.



3. Pemienue skciepuMeHTaNIbHBIX 3a1a4 110 Teme «l[loarpynmna azotay.

4. Penienue sKkcriepuMeHTalbHbIX 3a7a4 o Teme «lloarpynmna yriaepoaay.

5-7. Tlonydenue, cobupaHue W pacloO3HABaHHWE Ta30B (HA MpHMeEpe KUCIOpOJa, aMMHAaKa,
YIJIEKUCIIOTO Ta3a).

IIpeaMeTHbIE pe3yJbTAThHI 00yUYEeHUSs

VYyamuiics 10JIKeH ymems:

oOpararscs ¢ 1abopaTopHBIM 000PYIOBaHUEM U HarpeBaTEeIbHBIMH TPHUOOPAMU B COOTBETCTBUU
C IIpaBUJIAMU TEXHUKH O€30MacHOCTH;

HaOJIfO/IaTh 33 CBOMCTBAMHU HEMETAUIOB U WX COCIUHCHHA W SIBJICHUSMH, TPOUCXOJSAIIUMU C
HUMU;

OTIMCBHIBATh XUMUYECKUM HKCIIEPUMEHT C TOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HJIM POJHOTO)
SI3bIKA U A3BIKA XUMHUH;

JIeNIaTh BBIBOJIBI TIO PE3YJIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHH sl

Yyamuiics 10J15KeH ymems:

OTIPENIETISATh, UCXO/Is U3 YueOHOM 3a/1auu, HEOOXO0IMMOCTh UCIIOJIH30BaHUS HAOTIOACHUS UITH
IKCIIEPUMEHTA.

Tema 4. Opranuveckue Bemecrsa. (14 4.)

MHuoroo6pa3ue opraHuIeCcKruX BEIIECTB. XUMUYECKOE CTPOCHHE OPTaHUYECKHIX BEIIECTB.
VYrieBoaopo bl (METaH, STaH, STUICH, alleTUJICH) UX MpaKTH4YecKoe 3HaueHue. [Ipupogasie
HWCTOYHHUKH yrieBo0poa0B. Kucnopoacoaepkaiiye opraHu4ecKue COeTMHEHHS (3TUIIOBBINA
CIIUPT, METHJIOBBIN CIIUPT, YKCYCHAsI KUCIIOTA, JIUTTHAIBI(GKUPHI ), TIIFOK03a, Caxapo3a, Kpaxma
(kneTuarka) u ap.). Haxoxxnenue B mpupoje, 3HaueHne. OU3HOI0THYECKOe ACHCTBHUE CITUPTOB
Ha opranu3M. benku, ux poib 1 3HaUEHUE.

IpakTukym 3. (1 9)

1.Pemrenune skcriepuMeHTAIbHBIX 3a/1a4 110 PAclO3HABAHUIO OPTaHMYECKHUX BEIIECTB.

Tema 5. O000ueHNe 3HAHU 10 XUMHUH 32 KYPC OCHOBHOM IIKOJIbI.

IMoaroroBka Kk rocyarapcreeHHoil urorosout arrecrauuu (F'MA) (2 4)

[Tepuonnueckuii 3axkoH u [lepuonnueckas cucrema xumuueckux saeMenToB Jl. . Menneneena.
Ou3nyecKkuil CMBICI TOPSAKOBOIO HOMEpa JJIEMEHTa, HOMEPOB Tepuoja U TPYIIIbL.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB 3JIEMEHTOB M UX COEIMHEHHUI B MEepuojax U Ipymmnax B
CBETE MPEJCTABICHUN O CTPOSHUU aTOMOB 3JIEMEHTOB.

3HaueHue NEepUOJUYECKOTO 3aKOHA. BHIbI XUMUYECKHX CBS3€M M THUIBI KPUCTAJUIMYECKUX
peuieTok. B3auMocBs3b cTpoeHus: U CBOWCTB BelecTB. Kiaccudukanus XUMHUYECKUX peakIuil
0 Pa3NUYHBIM MPU3HAKAM (YUCIIO U COCTAB PEarupyroimux U 00pa3yroIuxcs BEIIeCTB; HaJuune
rpaHuibl  pasnena ¢a3; TemioBoil 3(QexT; H3MeHEeHUEe CTerneHed OKHCIEHUS AaTOMOB;
WCII0JIb30BaHME KaTallW3aTopa; HampaBlieHue nporekaHus). CKOPOCTh XUMUYECKHX peakUuid U
¢dakropsl, BiusAolnMe Ha Hee. OOpaTUMOCTh XMMHUYECKUX PEAKIMH U CHOCOOBI CMEUICHUS
XUMHYECKOTO PAaBHOBECHUS.

[Ipocthie M cioXxHBIE BemecTBa. MeTauibl U HeMeTalibl. | eHeTHYeckue psAapl MeTasua,
HEMeTallla M TepexogHoro weramia. OKCUObl U TUAPOKCUABI (OCHOBAHHS, KHUCIOTHI,
amoTepHbIe THAPOKCHUIBI), coliu. VX cocTaB, knaccudukaius u o0mne XMMHIeCKre CBOICTBA B
CBETE TEOPHUH JIEKTPOJUTHUUECKON TUCCOLHAIIH.

3. TemaTnueckoe NJaHHUPOBaAHHE

Tema Koa-Bo ®opMbI KOHTPOJIA
4acoB
8 kaace
1.BBenenue 9 KonTtponbHbIx pador -1
[Tpaktuyeckux pabot - 1
2.ATOMBI XMMMYECKUX 3JIEMEHTOB. 8 KoHTponpHbIX pador -1




3.Ilpocteie BemecTBa 7 KontponbHbIx pabot- 1

4.CoeuHEeHUsI XUMUYECKUX DJIEMEHTOB 14 KonTtponbubix pador- 1
[TpakTuueckux padoT -2

5.M3MeHenus, NPOUCXOJAIINE C BELIECTBAMU 10 KontponpsHbix padot-1
ITpakTnueckux pabdor-1

6.PactBopenue. PactBopsl. CBolicTBa 20 KonTpoabubix padot- 1

pacTBOPOB JIEKTPOJUTOB [TpakTnueckux pabor -2

9 ky1ace

1. Beenenne. OOmias xapakTepucTUKa 10 KoHnTpoabubix padoT -1

XUMUYECKUX 3JIEMEHTOB U XUMUYECKUX

peakuuii. [lepuoanyeckuii 3aK0H U

[leproanueckas cucteMa XUMHUYECKUX

anemenToB JI.M.Meneneera

2. Metamisl 13 KoHnTpoasubix padoT -1

IIpaxktukym Nel. [TpakTnyeckux paboT-2

CpoiicTBa METAJIJIOB U MX COETMHEHUN

(24.)

3. Hemeramsl 29 KonTpoabubix padot- 1

[Tpaxtrkym Ne 2. [TpakTrueckux padot-7

CBoiicTBa coenuHEeHUN HeMeTauioB (7 1)

4.0prannueckue BelecTBa 14 KonTpoabubix padot- 1

[TpakTuxym Ne 3 [TpakTrueckux pador -1

Pemenne skcnepuMeHTaNIbHBIX 3a7ad IO

pacro3HaBaHUIO OPraHUYECKUX BEIECTB.

5.00001eHre 3HaHUK TI0O XUMHH 3a Kypc 2

ocHoBHOM mKkoJEL IToarortoska x ' A.




KaHeHI[apHHO-TeMaTI/I'{eCKOG IJIAHUPOBAHUE 8 kaacc

Ne Pazgen Hara Jara
ypoka | Tema ypoka

Beeoenue (9 u.)

1.1. [Ipeamer xumun. BemecTsa.

2.2. [IpeBpaienue BemiecTs. Posib XMHUM B KU3HU YEJIOBEKA.
Kparkuil ouepk HCTOpUM XUMHH.

3.3. [leproauueckas cucreMa XUMHUYECKUX JIEMEHTOB
JI..MenpeneeBa. 3HaKi XUMHUYECKHX AJIEMEHTOB.

4.4. Xumunueckue popmyiasl. OTHOCUTEIbHASI aTOMHAsT U
MOJIEKYJISIPHBIE MacChl.

5.5. IlonsiTHE «BAaNEHTHOCTHY.

Omnpenenenre BaJEHTHOCTH 1O (opMyJiaM COETUHEHUH U
cocTaBjieHue (GOPMYIT 110 U3BECTHOM BaJIGHTHOCTH 3JIEMEHTOB

6.6. [TonsTHe «BaneHTHOCTHY. OmpeaeneHne BaIEHTHOCTH T10
(dbopmMynam coelMHEHUN U cocTaBieHne GopmyI o
HM3BECTHOM BAJIEHTHOCTH DJIEMEHTOB

7.7. MaccoBas 10J1s1 2JieMeHTa B COSTUHEHUN.

8.8. IIpakr. padora Nel «IIpuembl oOpameHus ¢
JabopatopHbiM obopyaoBanuem» «llpasuaa T.b»

9.9. KoutpoJsbHas pabora

Tema 2. Amombt xumuueckux 31emenmos (8 u.)

10.1. OCHOBHBIE CBEJICHUS O CTPOSHUHU aTOMA.

11.2. | i3MeHeHus B COCTaBe 7P aTOMOB XUMUYECKUX JIEMEHTOB.
W3oTomsl.

12.3. | Dnextponbl. CTpoEHHUE MIEKTPOHHBIX 000JI0YEK aTOMOB.

13.4. MeTannndyeckue 1 HeMeTaJlJIMdeCcKe CBOMCTBA AJIEMEHTOB.
HUsmenenue uuncia OJICKTPOHOB Ha BHCIIHEM SHEPTCTUUCCKOM
YPOBHC aTOMOB XUMHNYCCKNX 3JICMCHTOB.

14.5. HMonuas cBs3b.

15.6. KoBanenTHas xumuyeckas CBA3b.
KoBaneHTHas HeMmoJIsipHas XUMUYECKas CBSA3b

16.7 KoBaneHTHas nojsipHas XUMHUYECKasi CBS3b.

17.8. Merajumueckass XUMHUYECKas CBS3b.

18.9. | IloaroToBKa K KOHTPOJIBHOU padbOTe MO TeME «ATOMBI
XUMUYECKHUX JICMEHTOBY

19.10. | KonTpoasHasi paboTa mo TeMe «ATOMBI XHMHYECKHUX
3J1eMEHTOB

Tema 3. IIpocmuie sewyecmea (74.)

20.1. [IpocThie BemecTBa — METauIbl 1 HEMETAJUIBI.

21.2. [IpocThie BenecTBa — METaLIbl 1 HEMETAJLIBI.

22.3. KomanuectBo Bemiecrna.

23.4. | MounsipHblil 00BEM ra3oB.

24.5. Pemenne PAaCUYCTHBIX 3a1a4 C UCIIOJIb30BAHHUEM MOHATUMN
«KOJIHUYCCTBO BCUICCTBA», ((MOJI)IpHBIﬁ 06’bCM», «MOJIIpHas
Macca», «ImoCTOosIHHasA Asor azipo»

25.6. | IlogroroBka K KOHTpOJIBbHOM padoTte no Teme «IIpocThie
BEIIECTBAY




26.7.

KOHTPOJILHZIH paﬁoTa o TeMe ((HpOCTI)Ie BCIICCTBA»

Tema 4. Coeounenusn xumuueckux rnemenmos (14u.)

27.1. Crenenb okucieHus. bunapabie coeIMHEHUS

28.2. | Okcunpl.

29.3. | Baxneiimue OKCUIBI B IPUPOJIE U KU3HU YEIIOBEKA.
BonopoaHbie coeTMHEHNS DIIEMEHTOB.

30.4. | OcHoBanmus. 10,01

31.5. | Kucnotsl.

32.6. | Comm.

33.7. | Comm.

34.8. | AMopdHbIe U KpucTaITHYECKHE BenecTBa. Kpucrammyeckue
PEIICTKH.

35.9. | Uncrele BemecTBa U CMECH.

36.10. | ITpakT. pa6ora Ne2 «OuncTKa 3arpsi3HEHHON NMOBapPeHHOI
coim» HHCTPYKTaxK T.B.

37.11. | MaccoBas 1 00beMHas JJ0JIs1 KOMIIOHEHTOB CMecH (pacTBopa).

38.12. | IlpakT. padora Ne3 «IIpuroroBjieHne pacTBopa BelecTBa
U pacyeT ero MaccoBoOii I0JIH B PACTBOP€» HHCTPYKTAXK
T.B.

39.13. | Pemenue pacyeTHBIX 3aJ1a4 C UCIIOJE30BAHUEM TIOHSATHUS
«IIOTISI.

40.14. | KontpoabHasi padora nmo teme «CoeTuHeHHs] XHMUYECKUX
3J1€MEHTOBY
Tema 5. H3menenusn, npoucxooauue c eeutecmeamu (10 u.)

41.1. | dusnueckue sBJICHUS B XUMUU.

42.2. | XUMHYECKUE PEAKIIUU. Y PaBHEHUS XUMUYECKUX PEAKITUH.

43.3. | PacueTsl N0 XUMHUYECKUM YPaBHEHUSM.

44.4. | Peakuuu pa3iosKeHHs

455, | Peakuuu coeqrHeHUS

46.6. | Peakuuu 3amerieHus

47.7. | Peakuuu oOMeHa

48.8 | IIpakr. padora Ne4 « TUNIBI XHMHYECKUX PeaKIHii»
uHcTpykrax T.b.

49.9 IToaroroBka Kk KOHTPOJBLHOM padoTe.

50.10. | KonTpoabHas padora no teme «3mMeHeHus1,
NPOUCXO/SIIHE C BeleCTBAMI»
Tema 6. Pacmeopenue. Pacmeopuwt. Ceoiicmea pacmeopos
971eKkmpoaumos(20 u).

51.1 PactBopenue. PacTBOpuMOCTh BEIIECTB B BOJIE.

52.2. | PactBopenue. PacTBOPMMOCTD BEIIECTB B BOJIE.

53.3 DIEKTPOIUTHYECKAs! JUCCOLMAIIHS.

54.4. | OcHOBHBIE MOJIOKEHUS TEOPUU DIEKTPOITUTHUECKOMN
JIMICCOLIMAITNH.

55.5 | MloHHbIe ypaBHEHHUS.

56.6. | Kucnotsl, ux kinaccudukanms U CBOWCTBA.

57.7 | Kucnotsl, ux kinaccudukanus u CBOWCTBA.

58.8. | OcHoBaHus, UX KIacCU(pHUKAINS U CBOWCTBA.

59.9. | OcHoBaHus, X KJIacCU(HUKAINS U CBOWCTBA.

60.10. | Okcunel, ux KIaccu(UKaNUs U CBONCTBA.

61.11. | Okcunpl, ux KIaccu(UKanus U CBONCTBA.

62.12. | Conu, ux knaccu(uKaIys 1 CBOMCTBA.




63.13.

Conn, ux KiaccuuKanus U CBOMCTBA.

64.14. | 'eneTnueckas CBs3b MEKY KIIACCAMH BEIIIECTB.

65.15. | IlpakT. pa6ora Ne5 « CBoiicTBa KHCJIOT, OCHOBAHHI,
OKCHJO0B U coJieit» nHeTpykrax T.b.

66.16. | OKHCINTETHHO-BOCCTAHOBUTEIILHBIC PEAKIIUT

67.17. | IlpakT. pa6ora Ne6 «PelmeHue 3KCiepUMEHTAIbHBIX
3agay» uHcTpyKTaxk T.b.

68.18. | [TogroToBKa K KOHTPOJILHOM padoTe.

69.19. | UToroBasi KOHTpOJIbHas padora.

70.20. | UToroBEI YPOK.

9 kjacc

1. Beenenue. O0mas xapakTepucTHKAa XHMHYECKHX
3JIEMEHTOB M XUMHUYecKux peakuui. [lepuoanueckuii
3aKOH U NMEePUOIMYECKAs CHCTeMAa XUMHYECKUX )J1eMEHTOB
JA.N.Menneneea. (10 4.)

11 XapakTepucTUKa XUMHYECKOTO 3JIEMEHTA Ha OCHOBAHUU €T0
noJyiocxeHusd B [lepuognueckoni cucreme J1. 1. Menneneesa

2.2 CBolicTBa OKCUAOB, KUCJIOT, OCHOBAHMI U COJIEH B CBETE
TEOPHUH AIEKTPOIUTHIEC-KOW JUCCONMAINH U OKUCIICHUS -
BOCCTaHOBJICHUS.

Peakuun noHHoro ooMena.

3.3 [TonsaTue o mepexoaHBIX dIeMeHTax. AMBOTEPHBIC OKCUJIBI 1
TUAPOKCUIBI

4.4, [Tepunoanueckuit 3akon u I[lepuoanueckas cucrema . U.
MeHnpieneeBa B CBETE YUEHHsI O CTPOCHUH aToMa

5.5. Pemenue pacueTHbIX 3a71a4 ¢ IOHITUEM MACCOBASL U
00beMHAsL 00151 8bIX00A NPOOVKMA PeaKyuu

6.6. Knaccudukanus XuMHYECKUX peakuil M0 pa3IndHbIM
MpU3HAKaM

7.7. [ToHsiTHE O CKOPOCTH XMMHUYECKON peaKInu

8.8. OKHCAUTENBEHO-BOCCTAHOBUTEIbHBIC PEAKIINH. TUITHYHBIC
OKHCJIUTEIN U BOCCTAHOBUTEIIH.

9.9. O0600111eH1E ¥ cUCTEMATH3aLMs 3HaHUN 10 TeMe «BBeneHue»

10.10. | KonTponbHas pabota Ne 1

o teMe «BBenenue. O011as XapakTepUCTUKAa XUMHUYECKUX
AJIEMEHTOB U XUMUYecKHX peakuuii. [leprnoandeckuii 3akoH u
[lepuo-auueckas cucTeMa XUMHUYECKUX
JJIEMEHTOB
. U.MenaeneeBa»

2. Metaaasi (13 4.)

11.1. | [Honoxxenue snemeHTOB-MeTaLIOB B [lepuoandeckoit cucteme
1. . MenneneeBa u 0COOEHHOCTH CTPOEHHUS UX aTOMOB.
dus3nyecKre CBOMCTBAa METAJUIOB.

12.2 XHWMHYECKUE CBOMCTBA METAJLIOB

13.3 | Metamisl B npupojie. O6mue crnocoObl UX MOJTyYeHHs

14.4. | CnnaBsl, X CBOHCTBA U IPUMEHEHHE.

15,5 | [lonsiTHe 0 KOPPO3UHU METAIIIOB

16.6 [lenouynbie MeTaIIBI: 00MIas XapakTepucTuka CoeqMHEHUS
IIEJIOYHBIX METAJIIOB

17.7. | lUlenoyno3emenbHbIe METAJUIBL: 00IIast XapaKTEPUCTHKA




COGI[I/IHCHI/ISI MICJI0OYHO3EMCEIIBbHBIX MCTAJIJIOB

18.8. | AmroMuHUI — IEPEXOAHBIN r1eMeHT. DU3nYECcKre U
XUMHUUYECKHE CBOMCTBA altoMuHUs. [lonydenne u npuMeHeHue
amroMuHUS COeTMHEHUST ATFOMUHUAS. — OKCHUJ] ¥ TUAPOKCHUI,
ux aM(pOTEpHBII XapaKkTep.

19.9 | IIpakTuyeckas padora Ne 1Ilosryuenne u cBoiicTBa
coeJMHEeHU MeTa/l10B HHCTPYKTax T.b.

20.10. | XKeneszo — anement VIlIrpymmer moO0YHON TOATPYIIIBL.
du3nyecKue 1 XMMHUYECKHE CBOMCTBA keie3a. Haxoxnenue B
npupose. CoenrHenus xenesa +2,+3 X KaueCTBEHHOE
onpeneneune. 'enernueckne pagsr Fe 2y Fe ™3,

21.11. | IlpakTH4eckasi padora Ne 2 Pemenne
IKCNEPUMEHTAIbHBIX 32124 HA PACIIO3HABAHHE U
NnoJIy4yeHue coeJUHeHNi MeTa/VIOB M Ha OCyllleCTBJIeHHE
HEeNOYKHM XMMHUYEeCKHUX npespamieHuil HHCTPpYKTaxK T.b.

22.12. | O0oOueHue 3Hanuil 110 TeMe «MeTaibhy

23.13. | KonTpoabHas padora Ne2 no Teme «MeTaLibl»

3. Hemeraunl (29 4.)

24.1 OO611ast XapakKTepUCTUKA HEMETAJIOB. AJUIOTPOTHs

25.2 | XuMHYECKHUE JIEMEHTHI B KJIETKAX KUBBIX OPraHU3MOB

26.3. | Bomopon

27.4 ["ayiorensr: o06mIas XxapakTepUCTUKA

28.5 CoennHeHns rajIoreHoB

29.6 IIpakTuyeckasi padora Ne 3Pemenue
IKCIePUMEHTAIBLHBIX 32124 10 TeMe «[loarpynna
rajoreHoB» HHCTpykrax T.b.

30.7. | Kucnopon

31.8 | [IpakTnueckasi padora Ne 4« [losryuyeHue, coOupaHue u
pacno3HaBaHue KHCJI0POoaa» HHCTPYKTax T.b.

32.9. | Cepa, ee pu3HYECKUE U XUMHUYECKHUE CBONCTBA

33.10. | CoennHeHust cepbl

34.11. | CepHas KHCJIOTa KaK JJICKTPOJIUT U €€ COJIH.

35.12. | CepHas KuCJIOTa Kak OKUCIHTENb. [lonydeHue u
MIPUMEHEHHE CEPHOM KUCIIOTHI

36.13. | [IpakTH4eckas padora Ne S«Pemenne
JKCIEePUMEHTAIBLHBIX 32124 10 TeMme «[loarpynna
Kucaopoaa» HHCrpykrax T.b.

37.14. | A30T u ero cBOiCTBa

38.15 | AMmuak u ero coenuuenust. Conu aMMOHHUS

39.16. | IlpakTuueckasi pagora Ne 6 «[lomyuenne, codonpanue n
pacno3HaBaHue
aMMuaka» HHCTpYKTaxk T.b.

40.17. | Kucnopoansie coemuHeHUs a30Ta. A30THas KHCIIOTa Kak
AIIEKTPOJIUT, €€ MPUMEHEHHE

41.18. | A30THas KHCIIOTa KaK OKHCIUTENb, €€ MOTyYeHHe

42.19 | ®ocdop. Coenunenus docdopa.

43.20 | IpakTuyeckas padora Ne 7 «Pemenue
IKCIEPUMEHTANIBLHBIX 327124 110 TeMme «Iloarpynmna azora»
uHcTpykrax T.b.

44.21. | IlonsTHe 0 KaTUHHBIX, a30THBIX U (OCHOPHBIX MUHEPAIBHBIX




yI0OpeHusxX

45.22. | Yrnepoa: cTpoeHue, aJuIOTPOIHs, CBOWCTBA

46.23. | Oxcuasl yriepoja

47.24. | YronpHas kucnorta u e€ coyi. JKeCTKOCTh BOJBI M CITIOCOOBI €€
yCTpaHCHHUS

48.25. | Kpemuuit Coequnenus kpeMuusi CHIIMKaTHAs
MTPOMBIIIJICHHOCTh

49.26. | lIpakTuyeckas padora Ne 8 Iloryuenue, coonpanue u
pacno3HaBaHHWe YIVIEKHCJIOro ra3a muHcrpykrax T.b.

50.27 | IlpakTuueckasi pagora Ne 9 Pemenne
IKCIEPUMEHTAIBLHBIX 3a7a4 Mo Teme «[loarpynma
yriepoaa» uncrpykrax T.b.

51.28. | O6006menue mo reme «Hemerambn

52.29 | KontpoabHas padora Ne3 no teme «Hemerauibny

4. Opranuydeckue Bemecrna (14 4.)

53.30. | [IpenmeT opranmueckoil XuMuH. Teopus CTPOCHUs
oprannyeckux coenuuennii A. M. bytneposa.
Krnaccudukarus opraHu9ecKuX COCTMHCHHM.

54.31 | [IpenenpHBIC YIIIEBOIOPOIBI. AJTKAHBI.

55.32. | HempenenbHbIe yriIeBOIOPOJIBI psiia STHUIICHA.

56.33 | HempenenbHBIC YIIIEBOIOPOIBI. ATIETHIICH.

57.34. | ApoMarndeckue yrieBoAopoIsl. beH3o.

58.35 | ApomaTuieckue yrieBoaopoabl. beHsol.

59.36 | Kucnopocoaeprxariie opraHu4ecKiue COeTUHECHHS.
AJbIeruabl.

60.37. | IIpenenbHBIC OAHOOCHOBHBIE KAPOOHOBBIE KUCIIOTHI.
CrnoxHbIe YDUpPHI.

61.38 | XKupsi kak cioxHbIC 3UPHI TIIUIIEPUHA U KUPHBIX KUCIIOT.

62.39 | AMUHOKHUCIIOTHI M OCJIKH.

63.40. | [TonsaTue 06 yrieBoaax.

64.41 | lIpakTuyeckasi padora Ne§ «IkcnepuMeHTAIbHbIE 321aYH
M0 PacMO3HABAHMUIO OPTAHNYECKHX BElIeCTB» HHCTPYKTAK
T.b.

65.42 | ITonumepsl. BonokHa.

66.43 | KontpoJabHasi padora Ne 4 o reme «Oprannyeckmne
COeIMHEeHUsD»

5. O600menne (2 4.)

67.1 Tpenunr-rectupoBanue 1o BapuanTam [ A nponuibix JieT u
JIEMOBEPCUU

68.2 Pemienne 'NA




