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1. ILnanupyemMble pe3yJbTAaThl 0CBOCHHS Y4eOHOI0 npeaMeTa « XuMHUs»
JlesiTenbHOCTh  00pa30BATENILHOTO yUpeXKJIeHHusl o0mero oOpa3oBaHus B OOy4YCHHH
XMMHHU HarpapJieHa Ha JTOCTHKEHHUE 00yUarOIIUMUCS CIETYIONNX JUYHOCTHBIX Pe3yJIbTATOB:

1. B 1IEHHOCTHO-OPUEHTALMOHHONW cdepe - YyBCTBO TOPJIOCTH 3a POCCUHUCKYIO
XUMHUYECKYI0 HAayKy, TYMaHH3M, OTHOIICHHE K TPYIy, LEICYCTPEMIEHHOCTh, CAMOKOHTPOIb U
CaMOOLICHKaA;

2. B TPYAOBOH cdepe - TOTOBHOCTh K OCO3HAHHOMY BbIOOpY JasibHEHIIEH
00pa3oBaTeNbHON TPACKTOPHH;

3) B mo3HaBaTe’IbHON (KOTHUTHBHOH, WHTEIUIEKTYaJbHON) chepe —MOTHBALMSA YYCHHS,
YMEHUE YIPaBJIATh CBOEH [103HABATEIBHOM AEATEIbHOCTBIO.

MeTanpeAMeTHBIMM  Pe3yJIbTATAMM OCBOCHUS BBIIYCKHUKAMU OCHOBHOH  IIIKOJIBI
IPOTrPaMMBbI [10 XUMHH SIBJISIFOTCS:

1. BJIaJICHHE YHUBEPCAIBHBIMH €CTECTBEHHO-HAYYHBIMU CIIOCOOAMHU JIEATEIBHOCTH:
HaOJroIeHue, M3MEpEHHE, S3KCIIEPUMEHT, YydeOHOe MCCiel0BaHue; IPUMEHEHHE OCHOBHBIX
METO/IOB TIO3HAHUS (CUCTEMHO-UH()OPMAIIMOHHBIN aHadu3, MOJACIHPOBAHUE) JUISI HM3Y4YCHUS
Pas3IMYHBIX CTOPOH OKpYXKarolei 1eHCTBUTENbHOCTH;

2. MCIIOJIb30BaHUE YHHUBEPCAIBbHBIX CIIOCOOOB AEATEILHOCTU IO PEIICHUI0 MPOOIeM
U OCHOBHBIX MHTEJJIEKTYAJIbHBIX ONEpAalil: HCIOJb30BAHUE OCHOBHBIX MHTEIJIEKTYaJlbHBIX
orepauuii: GOpMyIMpOBaHUE THUIOTE3, AaHaJM3 M CHHTE3, CpaBHEHHE, O0000IIeHHeE,
cucTeMaTHU3alys, BbIABICHUE IPUYMHHO-CIEICTBEHHBIX CBsI3€l, IOUCK aHAJIOTOB;

3. YMECHHE TCHEPUPOBATh HJCH W ONPEICISITh CPEICTBA, HEOOXOIUMBIC IS WX
peau3aluu;

4. YMECHHE ONPENCNIATh WEeMH W 33Ja4d JeATCIILHOCTH, BBIOMpATh CpEACTBA
peai3alyy UeJid U IPUMEHSTh UX Ha IPAKTUKE;

5. UCIIOJIb30BAHUE  PA3NUYHBIX  MCTOYHHKOB IS TOJYYCHHS XUMHYCCKOU
uHpopmanuu.

IIpeaMeTHBIMH pe3yJibTATAMHM OCBOCHUS BBITYCKHUKAMU OCHOBHOM IIKOJIBI TPOTPAMMBI
110 XUMUH SIBIISIFOTCSI:

1) popmupoBaHre IEpBOHAYATIBHBIX CHUCTEMAaTU3NPOBAHHBIX MIPECTABICHUN O BEIIECTBAX,
X TPEBPAIICHUSIX M NPAKTUYECKOM IPUMEHEHUHU; OBJIaJIEHUE MOHATUWHBIM anmnaparoM Hu
CUMBOJIMYECKUM SI3BIKOM XUMHH;

2) oco3HaHUWE OOBEKTHBHOW 3HAYMMOCTH OCHOB XHUMHYECKOW HAayKd Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMUYECKUX MPEBPALLEHUI HEOPraHMYECKUX U OPraHHMYECKHUX
BEIIECTB KAaK OCHOBBI MHOTHX SIBJICHUW JKMBOM M HEXHUBOW TPUPOABI; YrIyOlieHue
IPEJICTaBICHUN O MaTEPHAIbHOM €IMHCTBE MUPA;

3) oBiageHHE OCHOBAMHU XMMHMUYECKON TPAaMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATH H
O00BEKTUBHO OLICHUBATh JKU3HEHHbIE CUTYallMH, CBSI3aHHbIE C XMMHEH, HaBbIKaMH 0€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMHU, HCIIOIb3yeMbIMHU B TIOBCETHEBHOM KU3HU; YMEHUEM aHATH3UPOBAThH
U IJIAaHUPOBATh SKOJOIMYECKH O€30MacHOE IOBEIEHHE B LENSIX COXPAaHEHUS 3J0pOBbS U
OKpYXKaroIlel Cpeibl;

4) ¢dopmupoBaHHEe YMEHUW YCTaHABIWBATH CBSA3UM MEXKIY pEaJbHO HaOII01aeMbIMU
XUMHUYECKUMH SIBICHUSMU U MPOILIECCAMU, TPOUCXOISAIIUMUA B MUKPOMHUPE, OOBSICHATH TPUUUHBI
MHOT0OOpa3usi BEIIECTB, 3aBHCHUMOCTb HMX CBOMCTB OT cOCTaBa U CTPOECHMs, a TaKkKe
3aBUCHMOCTD TPUMEHEHHUS BEILIECTB OT UX CBOMCTB;

5) mnpuoOpeTeHHe OmnbITa HCIOJBb30BAHUS PA3IUYHBIX METOJOB H3YYEHHS BEIIECTB:
HAOIIO/IEHUS 32 UX TPEBPAIICHUSIMHU MPU TPOBEICHUN HECIOKHBIX XUMUYECKHUX YKCIIEPUMEHTOB
C UCIOJIP30BaHHUEM JJaOOPATOPHOTO 00OPYIOBAHUS U IPUOOPOB;

6) ¢opMupoBaHHE TIPEACTABICHUH O 3HAYCHHH XHUMHUYECKONH HAyKU B pEUICHHH
COBPEMEHHBIX JKOJOTMYECKHUX MpoOJieM, B TOM 4YHUCIIE€ B NIPEJOTBPAIICHUH TEXHOTEHHBIX U
IKOJIOTMYECKUX KaTacTpod.

BbinycKHUK Hay4uTCH:



®  XapakTepu3OoBaThb OCHOBHBIE METOABI IO3HAHMA: HaOIIOJEHWE, H3MEepeHHe,
9KCIIEPUMEHT;

®  ONHCHIBaTH CBOICTBAa TBEPIBIX, J>KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACIAS HX
CYILLECTBEHHbIE IPU3HAKU;

®  pacKkphIBaTb CMBICII OCHOBHBIX XHMHUYECKUX T[OHATUH «aToOM», «MOJIEKYJay,
«XUMUYECKHI D3JEMEHT», «IIPOCTOE BELIECTBO», «CIOXKHOE BEIIECTBO», «BAJIEHTHOCTbHY,
«XUMHYECKas pEaKIys», UCIOIb3Ys 3HAKOBYIO CUCTEMY XUMHUH;

®  pacKphIBaTb CMBICI 3aKOHOB COXPaHEHHUS MAacChl BELIECTB, MOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHON TEOPUH;

®  pa3InMYaTh XUMUYECKUE U (PU3NUYECKHE SBICHUS;

®  Ha3bIBaTh XMMUYECKHE HIICMEHTHI,

®  ONpeeNATh COCTaB BEIIECTB M0 UX (opMyliam;

e  OIpenessaTh BAJIGHTHOCTh ATOMA AJIEMEHTA B COCTUHEHUSX;

e  OmpeneisaTh TUIl XUMUYECKUX peaKlnil;

e  Ha3bIBAaTh MPU3HAKU U YCJIOBUS MPOTEKAHUSI XUMUUECKHUX PEaKIIHi;

o BbIABJIATE MIPHU3HAKH, CBUACTCIBCTBYIOIIUE O MMPOTCKAHUU XUMHUYECKOU pC€aKluu IIpu
BBIINTOJTHCHHMH XUMHNYCCKOI'O OIIbITA,

e  cocTaBiATh (POPMYITBI OWHAPHBIX COEIUHEHHIA;
COCTaBJISITh YPAaBHEHUS! XUMUYECKUX PEaKIUii;
coOuro1aTh MpaBuiia 6€301MacHoN paboThl IPU MPOBEICHUU OIBITOB;
H0JIb30BaThCs JIAOOPATOPHBIM 000PYJOBAHUEM U MOCYI0M;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;
BBIYHUCIISATH MACCOBYIO JIOJII0 XMMHUYECKOI'0 3JIEMEHTA 110 OpMYJie COeAMHEHUS;

®  BBIUMCIIATH KOJMUYECTBO, 00BEM MIIM MAcCy BEIIECTBa MO0 KOJIMYECTBY, 00bEMY, Macce
pEeareHTOB WM NPOAYKTOB PEaKIINH;

®  XapakTepu3oBaTh (PU3MUYECKHE U XUMUYECKHE CBOMCTBA MTPOCTHIX BEHIECTB: KUCIOPO/Ia
1 BOZIOPOAA;

®  TI0Iy4aTh, cCOOMPATH KUCIOPO U BOJOPOL;
pacro3HaBaTh ONBITHBIM IIyTEM I'a3000pa3HbIE BELIECTBA: KUCIOPOJ, BOJOPO;
PacKpbIBaTh CMBICI 3aKOHA ABOTaapo;
PacKpbIBaTh CMBICI MOHATUN «TEIII0BOM 3P PEKT peakinmn», «MOJSPHBIA 00BEMY;
XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBONCTBA BOJIBI;
PacKpbIBaTh CMBICI IIOHATHUS «PACTBOPY;
BBIUNCIIATH MACCOBYIO JIOJIF0 PACTBOPEHHOIO BELLIECTBA B PACTBOPE;
IIPUTOTOBIIATH PACTBOPHI C ONPEIEIIEHHON MacCOBOM 10JIEN PACTBOPEHHOT'O BEILECTBA;
Ha3bIBaTh COCAMHEHMSI N3YUECHHBIX KJIACCOB HEOPTaHUYECKUX BEILLECTB;

e  XapakTepu3oBaTb (HU3MUYECKHE M XUMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEILECTB: OKCUAOB, KUCIOT, OCHOBaHMI, COJIEH;

e  OIpenensaTh IPUHAMIEKHOCTD BEIECTB K OIPEIEICHHOMY KJIACCY COCIUHEHUN;

®  COCTaBJISATH (POPMYJIBI HEOPIrAHUYECKUX COEAMHEHNN N3YUYEHHBIX KIIACCOB;

® [POBOJUTH OIBITHI, NMOATBEPKAAOIINE XUMHUYECKNE CBOWCTBA M3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

®  DPACNO3HABaTh OIBITHBIM ITyTEM PACTBOPHI KMCIIOT U IIEJI0YEN MO0 H3MEHEHUIO OKPACKH
MHAUKATOPA;

®  XapaKTEpHU30BATh B3aMMOCBA3b MEKY KilacCaMH HEOPraHUYECKUX COECIMHEHUN;

e  packpsiBaTh cMmbIci [lepuonnueckoro 3akona J1.11. Menneneesa;

e OOBACHATH (UBNYECKUH CMBICI aTOMHOTO (IOPSAKOBOTO) HOMEpa XHMHUYECKOTO
JJIEMEHTA, HOMEPOB IPYIIIILI U IIepuoaa B nepuoandeckoi cucreme .M. Menneneesa;

®  OOBICHATH 3aKOHOMEPHOCTU H3MEHEHHs CTPOEHHS aTOMOB, CBOWCTB 3JIEMEHTOB B
IpeJienax MaJbIX IEPUOJO0B U INIaBHBIX MOATPYIII;



®  XapakTepu30BaTh XMMHUYECKHE DJIEMEHTHI (OT BOIOpPOAA O KAJbIMs) HA OCHOBE UX
noyioxeHuss B mepuonnyeckor cucteme /.M. MeHnmeneeBa M OCOOCHHOCTEH CTPOCHHS WX
aTOMOB;

®  COCTaBJISITH CXEMbI CTPOCHUS aTOMOB IIEPBBIX 2(0) 3JIEMEHTOB MEPUOANIECCKON CHCTEMBI
J.. Menneneena;

®  PACKpBIBaTh CMBICI MOHSATUN: «XUMHUECKAs CBA3BY, «IJICKTPOOTPUIIATEIIBHOCTDY;

®  XapakTepu30BaTh 3aBHCUMOCTh  (DU3UYECKMX CBOWCTB  BEHIECTB OT  THUMA
KPUCTAJUTMYECKOU PEIIeTKH;

®  ONpEeNeNATh BUJ XMMHUYECKOHN CBS3M B HEOPTAaHUYECKUX COCTUHCHUSX;

e  u300pakaTh CXEMbI CTPOCHHUS MOJIEKYJ BEIIECTB, 0Opa30BaHHBIX Pa3HBIMH BUIAMU
XHUMHYECKHUX CBSI3EH;

®  pacKphIBaThb CMBICI TIOHSTUH <«HMOH», «KATHOH», «AHHUOHY», <BJEKTPOJIHTHIY,
CHEDJICKTPOIHUTHIY, «AJIEKTPOJIUTUYECKAS TUCCOLUALINS, «OKHCIUTEIbY, «CTENEHb OKUCICHUS
«BOCCTaHOBUTENDY, OKHCICHHUEY, «BOCCTAHOBJICHUEY;

®  OMpeNeNATh CTENEHb OKUCICHUS aToMa 2JIEMEHTA B COSIMHEHNUH;

®  PACKpPBIBaTh CMBICI TEOPHUH DICKTPOIUTUUECKON JUCCOITHAIINH;

®  COCTaBJISITh YPABHEHHUS SJICKTPOIUTUYECKON TUCCOLMALIMN KUCIIOT, IIeI0Yeil, CoNei;

® OOBICHATH CYIIHOCTh TpOIecca AIEKTPOIUTUYECKON [UCCOLMALUUA W PEaAKIHi
HOHHOI'0 OOMEHA;

®  COCTaBJISITH MOJIHBIE M COKPAIIEHHBIE HOHHBIC YPAaBHEHUS PEaklud 0OMeHa;
ONpEIETATh BO3MOXKHOCTh TPOTEKAHUS PEaKIIUii MIOHHOTO OOMEHa;

MIPOBOJIUTH PEAKIIMH, ITOATBEPIKIAIOIINE KAaUeCTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB;
OTIPEICTIATh OKUCIUTEIh M BOCCTAHOBHTEIID,

COCTaBIISITh YPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIIHil;

Ha3bIBaTh (PaKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHYECKOW pEaKIIuu;
KJIACCU(PHUITUPOBATh XUMUYECKHUE PEAKIIMH 110 PA3TUYHBIM ITPU3HAKAM;
XapaKTepUu30BaTh B3aUMOCBSI3b MEXAY COCTaBOM, CTPOGHHEM U CBOWCTBaMU
HEMETAJLJIOB;

®  TPOBOJUTH OMBITHI MO TMOJYYEHHUIO, COOMPAHUI0O U M3YYCHHIO XMMHUYECKHUX CBOWMCTB
ra3000pa3HbIX BEIIECTB: YIICKUCIOTo ra3a, aMMHaKa,

®  pacro3HaBaTh OMBITHBIM ITYTEM Ia3000pa3HbIC BEIIECTBA: YTIACKUCIBIN ra3 1 aMMHaK;

®  XapaKTepHW30BaTh B3aUMOCBS3b MEXAY COCTAaBOM, CTPOCHHEM M CBOMCTBaMU
METaJIOB;

e Ha3bpIBaTh OpPTaHUYECKHE BellecTBa Mo uX (GopMyse: MeTaH, 3TaH, dTUIIEH, METaHO,
9TAHOJI, TJHULEPUH, YKCYCHas KHCJIOTa, aMHUHOYKCYCHas KHCJIOTa, CT€apUHOBAs KHUCIOTA,
OJICMHOBAs KHMCJIOTa, TJII0K03a;

®  OIICHMBATh BJIMSHUE XUMHUYECKOTO 3arps3HEHUs OKPYXarolled cpelpl Ha OpPraHus3M
YyeJIOBEKa;

®  TPaMOTHO OOpAaIIaTHCS C BEMIECTBAMU B TMTOBCEIHEBHOMN KU3HU

e  OmpeleisaTh BO3MOXKHOCTh MPOTEKAHUS PpEAKIU HEKOTOPbIX Mpe/ICTaBUTENEH
OpPraHMYECKUX BEILIECTB C KMCIOPOI0M, BOJIOPOJIOM, METAJITIAMU, OCHOBAHUSIMU, TAJIOT€HAMM.

BhInyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS:

®  gul0GUeAMb U NPOGEPSMb IKCNEPUMEHMATLHO 2UNOMe3bl 0 XUMUYECKUX CE0UCMBAX
sewjecms HA OCHO8e UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU BCMYNAmMb 6 XUMUUecKue
peaxkyuu, o xapakmepe u npOOYKMax pa3iuiHblx XUMUYECKUX PeaKyutl;

®  Xapakmepuzo8amv eujecmea no COCmagy, CMpoOeHuro U C8OUCMEaM, YCMAaHABIUBAMb
NPUYUHHO-CLeOCMBEHHbIE C8A3U MeHCOY OAHHBIMU XAPAKMEPUCTUKAMU 8eleCm8d,

®  cocmaensams MOJNEKYIAPHbIE U NOJHblE UOHHbIE YPABHEHUSL NO COKPAWEHHBIM UOHHBIM
VPABHEHUAM,



®  NPOCHO3UPOBAMb  CNOCODHOCMb  BewjeCmsea  NPoAGIAMb — OKUCIUMENbHble  UTU
B0CCMAHOBUMENbHBLIE CEOUCMBA C YUemOM CMeneHell OKUCAEHUS. dINEMEHMO8, 8X00SUUX 8 e20
cocmas;

®  CcoCmaensmb  YPAGHEHUs.  pPeaxkyutl, COOMEEMCMEYIOUUX  NOCIe008AMeIbHOCHU
npespaujenuli HeoP2aHULeCKUX 6eWecne Pa3iudHblX KI1accos,

® gwidgUCAMb U NPOGEPAMb  IKCNEPUMEHMANbHO — 2UNOme3bl O  pe3yabmamax
6030elCm8Us pa3TUIHbIX (PAKMOPO8 HA USMEHEHUEe CKOPOCMU XUMUYECKOU PeaKyuu,

®  UCNOB308aMb NPUOOPEMEHHble 3HAHUsL OISl IKOIOSUHECKU ePAMOMHO20 NO0BEOCHUs 6
OKpydicarouell cpeoe;

®  UCnob308amb NpUOOPemeHHble Kalouegble KOMNEeMeHYUuu npu GbINOJHEHUU NPOEKMO8
U  yuebHO-Uccie008amenbCKux 3a0aiy No U3VYEeHUr0 C8OUCMS, CNnocob08 NONyueHus U
PACNO3HABAHUSL BEUECTE;

®  00LEKMUBHO OYEHUBAMb UHGOPMAYUIO O BEUECBAX U XUMULECKUX NPOYECCax,

®  KpUmMuyecku OMHOCUMbCA K NCeBOOHAVUHOU UHDopmMayuu, He00OpOCco8ecmHOU
peKname 8 cpedcmeax MaccoBou uHgpopmayuiL,

®  0CO3HABAMb 3HAYEHUe MeOpemuUdeckux 3HAHULL NO Xumuu O NPAKMUYECKOU
0esAmenbHOCMU Yelo8eKd;

€030a6amvb MOOeIU U CXembl OJis peuleHUsl Y4eOHbLX U NO3HABAMENbHBIX 3A0ay, NOHUMAMb
He0bX00UMOCmb COONIN00eHUsL NPEONUCAHUL, NPeONA2aAeMbIX 8 UHCIPYKYUAX NO UCHONb308AHUIO
JeKapcme, cpeocmes OblmoBol Xumuu u op.

[IpuMepHbIe HANIPABJICHHS MPOEKTHOMH 1eATETbHOCTH 00yYAIOIUXCS.

1. Pabota ¢ HWCTOYHMKAMH XHMHUYECKOH HH(OpPMAIMK — HMCTOPUYECKUE OO030pHI
CTaHOBJICHUS M PAa3BUTUSl M3YYCHHBIX IOHATUH, TCOPHI, 3aKOHOB; JXH3Hb U JIEATEIHLHOCTh
BBIIAOIIINXCA y‘IeHI)IX-XI/IMI/IKOB.

2.AnanuTHueckue 0030pbl  MHGOpPMAIMK [0 PEIICHHIO OINPEICICHHBIX HAYYHBIX,
TEXHOJIOTHYCCKUX, HpaKTI/I‘IeCKI/IX HpO6JICM.

3. OBiageHre OCHOBAMHU XMMHYECKOI0 aHaIn3a.

4. OBnaseHre OCHOBAMHU HEOPTAHMYECKOTO CHHTE3A.

2. Coaepxanue ydedHoro npeamera «Xumus» 8-9 kiaccol

Pazoen 1. Ochnoguvlie nouamus xXumuu (Ypo6eHb  AMOMHO-MOJEKYIAPHBHIX
npeocmaenienuii)

[Ipeamer xumuu. MeToasl TMO3HAHHUS B XUMHH: HAOIOJIEHUE, SKCIIEPUMEHT, U3MEPECHHE.
HcTouHnkn xuMndeckoi nHdopMaum: XuMudeckas aureparypa, HTepHeT.

Uucrele BenectBa 1 cmec. Ounctka BeuiecTB. [IpocThie u cioxkHble BemecTBa. MeTanmibl
U HEMeTaUlbl. XUMHYECKHH DJJIEMEHT, aToOM, MOJEKyJa. 3HAaKM XHUMUYECKUX DJIEMEHTOB.
Xumuueckass Qopmyna. BaneHTHocTh xumuueckux 31emMeHTOB. CocraBieHue ¢popMyi
OMHApHBIX COEAMHEHUI 10 BAJEHTHOCTH aTOMOB XHMMYECKHX O3JIEMEHTOB M OIpe/eieHue
BAJICHTHOCTH aTOMOB XMMHUYCCKUX 3JIEMCHTOB I10 (1)OpMYJ'IaM 6I/IHapHI)IX COGI[I/IHGHI/II\/'I.

OtHocurenbHast aroMHass Macca. OTHOCUTENBHAs MOJEKYJsIpHas Macca. MaccoBast 10Jid
XUMHYECKOI0 3JIEMEHTA B CII0KHOM Bemectse. Konnuectso Beniecta. Mosbs. Monsipaas Macca
U MOJIIpHBIN 00BEM.

®uznyeckue SABICHUS M XHUMHUYECKME peakiuu. I[Ipu3HakM u yClnoBUS NPOTEKaHUSA
XUMHNYECKUX peaKHHﬁ. 3akoH COXpaHCHUA MACChbl BCIICCTB IIPU XHUMHYCCKUX PCAKIHAX.
Xumnueckue ypaBHeHUs. Ko pHuureHTs! B ypaBHEHUSIX XMMUYECKUX PEAKIUN KaK OTHOLICHHUS
KOJMYCCTB BCIICCTB, BCTYHNAIOIIHUX U O6p33y101]_[I/IXC${ B pE3YIbTATC XUMHYECKOHN pCaKkuu.
ITpocreiimune pacueTsl IO YpaBHEHUAM XUMHUYECKUX PEAKIIUM.

OCHOBHBIE  KJIACCHI HCOPTraHNYCCKUX CoeJIHHeHHﬁ. HOMGHKHaTypa HCOPTaHNYCCKUX
BeniectB. Kucnopoa. Bo3nyx. 'openne. Okcunbl. OKcHIbl METAIUIOB U HEMETAIIOB. Bogopo.
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Bona. Ouncrtka BOabl. Aspamusi BoAbl. B3auMmopeicTBue BOJABI C OKCHJIaMHU METAJUIOB H
HeMeTauioB. KucnoTel, kmaccudukamuss W CBOWCTBA: B3aMMOJCWUCTBHE C METallJIaMH,
okcuamu MeTayuioB. OCHOBaHMS, Kiaccu(UKalus M CBOMCTBA: B3aMMOJACWUCTBHE C OKCHAAMHU
HEMETaJIoB, KuciaoramMu. AMmdorepHocts. KucinotHo-ocHoBHble unaukatopsl. Conu. Cpennue
conu. B3aumopeiicTBue cosieil ¢ MeTauIaMM, KUCJIOTaMHy, 1ieaoyaMu. CBsi3b MEXy OCHOBHBIMU
KJIaCCaMU HEOPraHUYECKUX COCIUHEHUM.

[TepBoHavanbHble NPEACTABICHUS O €CTECTBEHHBIX CEeMeNCTBax (TpyIIax) XMUMHUYECKUX
3JIEMEHTOB: IIEJIOYHbIE METAJUIbI, TAJIOT€HBI.

Paszoen 2. Ilepuoouueckuil 3aKoH u nepuOOUYECKAA CUCMEMA XUMUUECKUX ITIEMEHMOE
/. U.Menoeneesa. Cmpoenue seuiecmea.

[Tepuoauueckuit  3akoH. McTopuss OTKpBITHS MEPUOAMYECKOTO 3aKOHA. 3HAUEHUE
MEPUOIUYECKOT0 3aKOHA JJI Pa3BUTHUS HAYKH.

[lepuonuueckass cucTeMa Kak €CTECTBEHHOHAY4Has KJIACCH(PUKAIMSI XUMHUYECKUX
aneMeHToB. Tabnmuunas ¢opma mpeacTaBieHUs KIAacCU(PUKALUKA XUMHYECKHX O3JEMEHTOB.
Crpykrypa Tabnuubl «[lepuoanyeckas cucrema XxuMudeckux snnemeHToB [I. . MenneneeBay.
Ou3nyecKuil CMBICI MOPSAKOBOrO (ATOMHOI0) HOMEpa, HOMEpa Meproia 1 HoMepa TPpyIIbl (s
AJIEMEHTOB A-rpyIm).

CtpoeHue aroma: sapo U 3JEKTpoHHas oOojouka. CocTaB aTOMHBIX sifiep: MPOTOHBI U
HelTpoHbl. M30TOmBl. 3apsa aroMHOro sjpa, MaccOBO€ YHUCIO M OTHOCHUTEIbHAs aTOMHAas
Macca. DIeKTpOHHas 000JI0YKa aroma. OIEKTPOHHBIE CIOM aTOMOB DJIEMEHTOB MallbIX
NEPUOIOB.

XumHuueckasi CBA3b. OJEKTPOOTPULATEIBHOCTh aTOMOB. KoOBajeHTHas HenossipHas |
noJisipHasi cBsi3b. MloHHas cBsA3b. BajleHTHOCTD, CTENIEHb OKUCIIEHMUS], 3aps]] HOHA.

Pazoen 3. Mnozooopaszue xumuueckux peaxyuil.

Knaccugukanus XUMUYECKAX peaKuil: peakiui COSAUHEHUS, Pa3I0OKEeHHS, 3aMeIICHUS,
oOMeHa, 3K30TEPMHUYECKHUE, SHIOTEPMUYECKHE, OKHUCJIUTENbHO-BOCCTAHOBUTEIIBHBIE,
HeoOpaTuMble,00paTUMBIE.

CkopocTh XMMHYECKUX peakiuil. DakTopbl, BIHAIONIME HA CKOPOCTh XHMHYECKUX
peaKuHuii.

PacTBopbl. DnekTposnTHYecKas AUCCOLUAIs. DIEKTPOJIUTEI U HEIJIEKTPOIUTHI. KaTnoHs!
Y aHHOHBI. Jlucconuanus coJieil, KUCJIOT U OCHOBAaHUM B BOAHBIX pacTBOpax. Peakumu MOHHOTO
oOMeHa B pacTBOpax AJIEKTPOJIUTOB.

Pa3zoen 4. Muozooopasue seuiecme.

EcrecTBeHHble cemeiicTBa XMMUYECKHUX 3JEMEHTOB METaUIOB M HeMmeTauioB. OOmas
XapaKTepUCTHKAa HEMETAJJIOB Ha OCHOBE HX TMOJOXKEHUS B MEPUOAUYECKOH CHUCTEME.
3aKOHOMEPHOCTH H3MEHEHMs (PU3NYECKMX M XUMHUYECKUX CBOMCTB HEMETAJIOB — IPOCTHIX
BEIIECTB, UX BOJOPOAHBIX COECAMHEHUM, BBICIIUX OKCHIOB M KUCIOPOACOAEPKAIIUX KHUCIOT Ha
IIPUMEpPE JIEMEHTOB BTOPOI'O ¥ TPETHETO NIEPUOOB.

OO61as xapakTepuCTHKa METaJVIOB HA OCHOBE MX MOJIOXKEHUS B MEPUOAMUYECKOI cucTeMe.
3aKOHOMEPHOCTH HW3MEHEHMs (U3NYECKMX M XHUMHMYECKHX CBOWCTB METANIOB — IPOCTHIX
BEIIECTB, UX OKCUIOB U THAPOKCUIOB Ha MPHUMEPE 3JIEMEHTOB BTOPOTO U TPETHETO MEPHUOIOB.
AmpotepHble coenuHeHHs amroMHHMA. OOmias XapakTepUCTHKAa >Kele3a, €ro OKCHIOB H
TUIPOKCH/IOB.

Pazoen 5. Ikcnepumenmanvnas xumus

JleMOHCTPAILMOHHBIH M J1a00PaTOPHBIIl IKCIIEPUMEHT.

1. IIpumeps! GU3NUECKUX SBICHHUMA.

2. [Ipumepbl XUMHUYECKUX PEAKIH C APKO BBIPRXKEHHBIMHU U3y4aeMbIMU TPU3HAKAMHU.

3. Peakuuu coeiMHEHUS, pa3ioKeHus, 3aMeleHns, OOMeHa.

4. Peaxkuuu, WUIIOCTPUPYIOIIME CBOWCTBA M  B3aWMOCBSI3M OCHOBHBIX KJIAaCCOB
HEOPraHUYECKUX COEANHEHUM.

5. OnbIThI, UJUTFOCTPUPYIOLIUE 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB IIEJIOYHBIX METAIIJIOB
Y TaJIOTEHOB.



6. OnbIThl, WITIOCTPUPYIOIINE 3aKOHOMEPHOCTU M3MEHEHMsI CBOMCTB T'MJIPOKCHIOB H
KHCIIOPOJCOAEPKALIMX KUCIOT AIEMEHTOB OJJHOTO IEPHOJIA.

7. IlpuMepsl OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.

8.DaKTOPBI, BIUAIOIINE HA CKOPOCTh XUMUYECKUX PEAKIUH.

9.Ilpumepsl 3HI0- U 3K30TEPMUYECKUX PEAKLIUH.

10. CpaBHEHME 3JIEKTPONPOBOJHOCTH PACTBOPOB JIEKTPOIUTOB M HEIJIEKTPOJIUTOB.

11. Peakuiuu HOHHOTO OOMEHa.

12. OmnbIThl, WUIIOCTpUpYIOLIUE (QU3NYECKUE M XHUMHUYECKHE CBOMCTBA H3Y4aeMbIX
BEILECTB.

IpakTnyeckune padornl 8 Kiaace

1. IlpaBmwia TexHMKH O€30MaCHOCTH NHpu padoTe B XuMHuUecKoM Kabunere. [Ipuemsbl
oOpaitieHus ¢ 1abopaTOpHBIM 000PYIOBaHUEM M HarpeBaTeIbHBIMU MPHOOpaMHU.

2. IIpuroToBieHne pacTBOpa caxapa U pacueT ero MacCoOBOM J10JIU B pacTBOPE.

3. YcioBus TeUeHU XMMHUYECKUX PEeaKIMi MeX1y pacTBOPaMU 3JIEKTPOJIUTOB JI0 KOHIIA.

4. PemieHue 3KCIIEpUMEHTAIIBHBIX 3a7a4.

IpakTnyeckune padorpl.9 Kiaace

1. OcyuiecTBieHHE HENOYKU XMMHUUECKHUX IPEBPAIICHUH.

2. IlonyuyeHue 1 CBOMCTBA COEAMHEHUN METAJIOB.

3. PemieHue 3KCHEpUMEHTANbHBIX 3a/lad Ha pPAclO3HABaHUE U IOJIyUEHHUE COCIUHEHMM
METaJIOB.

4. Pemienne sKCepUMEHTAIBHBIX 33124 110 TeMe «Iloarpyrimna Kuciopoaay.

5. llomyuenue, cobupanue u pacrno3HaBaHHUE ra3o0B.

PacyerHble 3a1a4n.

|.BpluncineHue OTHOCUTENIBHOM MOJIEKYJISIPHOM M MOJSIPHOM Macchl BEIIECTBA IO €ro
XUMHUYECKOH opMmyIie.

2. Pacuer MaccoBO# 40U XMMUYECKOTO JIEMEHTA B COCIUHEHUH.

3. Pacuer MaccoBoOi 1011 paCTBOPEHHOT'O BEILLIECTBA B PaCTBOPE.

4. BbluncieHHs 110 XMMUYECKUM YPAaBHEHMSIM MAacChl WM KOJIMYECTBA BEIIECTBA OJHOIO
U3 YYAaCTBYIOUIMX HJIM IOJYYAOIIMXCA B PEaKIMM COCJUHEHUH II0 M3BECTHOM Macce WU
KOJIMYECTBY BEILECTBA IPYTrOro COCANHEHUS.

OCHOBHOE COJEPXAHHUE

8 knacc

Beenenue

[Ipenmer xumMuu. MeTonbl T1O3HAHUS B XUMHUHU: HAONIOAEHHWE, OKCIIEPUMEHT,
MonenupoBaHue. VcToyHuku Xumuueckod uwHGOpManuu, ee TMOoNyueHue, aHalu3 U
IpeJCTaBICHUE €ro pe3yabraroB. [loHATHE O XUMHUYECKOM »3JeMeHTe U QopMmax ero
CYIIIECTBOBaHM: CBOOOIHBIX aTOMaX, MPOCTHIX U CIOXKHBIX BellecTBax. [IpeBparieHus BeIecTs.
OTnuune XMMUYECKHX peaklMil OoT (u3Mueckux sBICHUU. Poiab XMMUHM B JKM3HU 4YEJOBEKa.
Xemodunus u xemoobust. Kparkue cBeeHUs U3 UCTOPUH BO3HUKHOBEHUS U PA3BUTHUS XUMUHU.
Ponb oTedecTBEHHBIX YYEHBIX B CTAHOBJIEHMHM XHMMHYECKOM Hayku — pabotsl M. B.
JlomonocoBa, A.M. byrtnepoBa, JI. M. MeHnneneeBa. XuMuueckass CHUMBOJIMKA. 3HaKU
XUMHUYECKHX AJIEMEHTOB M MPOUCXOXKJIEHUE X Ha3BaHUi. Xumuueckue Gopmynsl. MHaekcs u
kodd¢uimenTsl. OTHOCUTENBHBIE aTOMHAas W MOJIEKyJspHas Maccel. [IpoBeneHue pacueToB
MacCOBOH JI0JIM XMMHUYECKOI'0 3JIEMEHTa B BELIECTBE Ha OCHOBE ero (opmyinsl. [lepuonnyeckas
cucreMa xuMudeckux osiaementoB J[. M. MenpeneeBa, ee cTpykTypa: Maible U OoJblue
nepuoAbl, rpynmnbsl U noArpynnsl. [lepuonnueckass cucreMa Kak CHpaBOYHOE IocoOue s
MOJYYEHUS CBEICHUN O XMMUYECKUX JJIEMEHTAX.

JdemoHcTpaumu.

1. Monenu (mapoctepxHeBbie U CTroapra—Dbpurieda) pa3audHbIX MPOCTHIX U CIOKHBIX
BEIIECTB.



2. Kosutekuus CTEKIIIHHOM XuMudeckoi nocyasl. 3. Komuekius matepuanoB U U31eNui U3
HUX Ha OCHOBe amoMuHuA. 4. B3aumopeiicTBHe Mpamopa ¢ KHCJIOTOM W TMOMYTHEHHE
M3BECTKOBOW BOJIBI.

Tema 1. ATOMBI XUMHYECKHX 3JIEMEHTOB

ATOoMBI Kak ¢opMa CYIIECTBOBAHUS XUMHUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEICHUS O
CTpOCHMH aTOMOB. JloKazaTenbCTBa CIOXKHOCTU cTpoeHus artoMoB. OmbiTel Pesepdopaa.
[InmanerapHast MOJENb CTPOEHUS aTOMA.

CocraB aTOMHBIX SJ€p: MPOTOHBL, HEUTPOHBL. (OTHOCUTENBHAs aTOMHas Macca.
B3anMoCBs3b NOHATUI «ITPOTOHY, KHEUTPOH», KOTHOCUTEIIbHAS ATOMHAsI Macca.

HN3meHenne d4mcia IIPOTOHOB B AAp€ aromMa — O6paSOBaHI/Ie HOBBIX XHWMHYCCKHX
9JICMCHTOB.
HN3meHeHne uymciia HCﬁTpOHOB B AAp€ aromMa — 06pa30BaHHe HU30TOIIOB. COBpCMCHHOG

OIpe/IeNIEHUE TOHATUS «XUMUYECKUH 3iieMeHT». M30Tomnbl Kak pa3HOBUAHOCTH aTOMOB OJIHOTO
XUMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpOEHUE BIIEKTPOHHBIX YPOBHEH AaTOMOB XMMMUYECKHUX AJIEMEHTOB MaJIbIX
nepuo1oB. [loHsATHE 0 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

Ilepuonnueckas cucrema XxuMu4deckux 3j1eMeHToB J[. 1. MenneneeBa u crpoeHue aToMoB
— (pusmveckuii CMBICI OPSAIKOBOTO HOMEpPA IEMEHTa, HoOMepa IPYIIbL, HoMepa epruoa.

M3MeHeHne yucia 3JeKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YPOBHE aroMa XHMHUYECKOTO
JJIeMeHTa — 00pa30BaHUE MOJOKUTENbHBIX U OTPULIATENbHBIX MOHOB. MOHBI, 00pa3oBaHHBIC
aTOMaM{ METaJJIOB M HEMETAJUIOB. [IpyUunHbl U3MEHEHUS] METAJUIMUECKUX U HEMETAJUIMUECKUX
CBOICTB B mepuojax u rpymmax. O0pa3oBanue OMHapHBIX coeauHeHuid. [loHsaTue o0 MOHHOI
cBsi3u. CxeMbl 00pa30BaHusl HOHHOM CBSI3H.

B3aumopeiicTBe aTOMOB 3JIEMEHTOB-HEMETAUIOB MexAy coboii — obOpazoBaHue
JIBYXaTOMHBIX MOJIEKYJI MPOCTbIX BemiecTB. KoBaneHTHas HemnoJisipHass XMMMYECKas CBS3b.
DNEKTPOHHBIE U CTPYKTYpHBbIE (hopMyInbl. B3aumozeiicTBie aToMOB HEMETAIIIOB MEXAY cO00it
— oOpa3oBaHue OMHAPHBIX COEIUHEHUI HEMETAIIOB. DJIEKTPOOTpULIaTeIbHOCTh. KoBaneHTHas
noJisipHasi cBsi3b. [IOHSATHE O BAJICHTHOCTH KaK CBOMCTBE aTOMOB OOpa30BbIBaTh KOBAJICHTHBIE
xumuyeckne cBsi3u. CocraBieHue (opMmyn OWHApHBIX COEAMHEHHWH IO BAJICHTHOCTH.
HaxosxneHue BaJIeHTHOCTH 10 (hopMysie OMHAPHOTO COEAMHEHUS.

B3aumoneiicTBue aTOMOB METAIOB MEXAy Cco00M — 00pa3oBaHHE METATMYECKUX
kpuctamios. [loHATHE 0 METAINTNYECKOHN CBA3H.

JlemoncTpaumuu. Mosienmn atroMOB XHUMHUYECKUX 3JeMeHTOB. llepronnueckas cucreMa
xumuyeckux sneMmeHToB [I. VM. MenzaeneeBa (pasnuunble (opmbl). M3roroBieHue mozeneit
MOJIEKYJl OMHapHbIX coequHeHui. M3rotoBineHne MonaenM, WIUIIOCTPUPYIOLIEH CBOMCTBA
METaJUIMYECKON CBSI3U.

IpakTuyeckne padorsl 1. [IpaBuna TexHUKH OE30MACHOCTH MPU PabOTE€ B XUMHUUYECKOM
kabunete. [lpuemsl oOpamieHuss ¢ 1a0OpPaTOpPHBIM O0OPYIOBaHHMEM W HarpeBaTeIbHBIMU
npudopamu.

Kontpoabnas padora 1 o teme: «ATOMBI XUMHUYECKUX 3JIEMEHTOB)

Tema 2. IIpocTbie BemecTBa

[Tono>xeHne MeTaioB U HeMeTalIoB B [lepruoandeckoi cucTeMe XUMUYECKUX AJIEMEHTOB.

J. U.MenneneeBa. Baxueimue mpocThie BEIIECTBA — MeETaUIbl (3KEJIe30, alFOMUHUM,
Kanpl[uii, MarHuii, HaTpuil, kamwmii). OOmme (u3nUeckue CBOWCTBa METAJUIOB. BakHelinue
IIPOCThIE BEIIECTBa-HEMETaIbl, 00pa30BaHHbIE aTOMaMH KHUCJIOPOJa, BOJOpOJa, a30Ta, CEephl,
doctopa, yriaepona. Moisekylbl MPOCTHIX BEIHIECTB-HEMETAIZIOB — BOJOPOJA, KHUCIOPOAA,
azoTa, rajgoreHoB. OTHOcuTeNbHas MoJjeKkyispHas Macca. CriocOOHOCTh aTOMOB XMMHUYECKHUX
AIIEMEHTOB K OOpa30BaHMIO HECKOJBKHX MPOCTHIX BELIECTB — AIOTPOMNHs. AJUIOTPOITHBIE
Monupukanuu kuciaopona, (ocdopa, onoa. MerauMmueckue M HEMETATIMYECKHUE CBOMCTBA
IPOCTBIX BelecTB. OTHOCUTENBHOCTD 3TOTO MOHATHS.

Yucno Asoraapo. KonnyectBo BemectBa. Monb. MoinspHas Macca. Monsipablii 00beM
ra3oo0pa3HbIX BemiecTB. KpaTHble eMUHUIBI H3MEPEHUs KOJIMYECTBA BEIIECTBA — MUJUIUMOJb U
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KWJIOMOJIb, MIUIAMOJISIPHAsE W KWIOMOJISIPHAsE MAacChl BEHIECTBA, MUJUIMMOJIPHBIA U
KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HbIX BEIECTB.

Pacuersl ¢ HCHONB30BaHMEM TMOHSATUNA «KOJUYECTBO BEIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBII 00bEM ra30By», «UUCIO ABOTaIpO».

JemoHcTpanuu. O3HaKOMJICHHE C KOJUIEKI[MEH MeTaioB. O3HaKOMIIEHHE C KOJUIEKIUEH
HEMETaJUIOB.

Kountpoasnas padora 2 o teme: « [IpocTsie BemecTBay

Tema 3. CoennHeHUSI XMMHYECKHX JJIEMEHTOB

Crenenb oxucieHusi. CpaBHEHHE CTENEHU OKHUCICHUS W BalleHTHOCTH. OmpeneneHue
CTENEHH OKUCJICHHsS 3JIEMEHTOB B OMHAapHBIX coequHeHusix. CoctaBieHue (HopMyn OMHApPHBIX
COENMHEHHH, OOIINHA CIIOCO0 UX Ha3BaHUM.

bunapHble coeMHEHUS METAUIOB M HEMETAJUIOB: OKCHJbI, XJIOPUIbI, Cylb()UIbl U IIp.
Cocrasnenue ux Gopmyn. buHapHbIe COeTMHEHUS HEMETAIUIOB: OKCHUJBI, JIETyYUE BOJIOPOIHBIE
COEIMHEHMS, MX COCTaB W Ha3BaHMs. [lpeacraBuTenu OKCHMIOB: BOJA, YIJIEKHUCIBIA ras,
HeramieHass u3BecTb. [IpeicTaBuTenu JieTyduX BOJOPOAHBIX COEIMHEHUM: XJIOPOBOAOPOI U
aMMHaK.

OcHoBaHuUsl, UX COCTaB W Ha3BaHUs. PacTBOopuMOCTh OocHOBaHMU B Boje. lIpencraBurenu
Hiesiouei: TUAPOKCUABI HATpus, Kauus U Kanblus. [loHarue 00 MHIMKATOpaX M KAueCTBEHHBIX
peaKIusx.

Kucnotel, ux cocraB u Ha3zBanusa. Knaccudukamus kucnot. [IpeacraBurenut KHCIOT:
cepHas, coisiHasl, a3oTHad. [lonsaTue o mkane kuciotHocTu (mkana pH). M3menenue okpacku
WHJUKATOPOB.

Conu Kaxk MPOU3BOJHBIE KUCIOT M OCHOBAHM, UX COCTaB W Ha3BaHus. PacTBopuMOCTb
coneit B Bojie. [IpeacraButenu comeil: XJaopua HaTpus, KapooHaT u pocdaT Kanbius.

AMopdHBIE 1 KPUCTAJUINIECKHE BEIIECTBA.

MexMoleKynsipHble B3aUMOACHCTBUA. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT TUIIOB KPUCTAJUIMUECKUX PEIICTOK.

Yucrtele BemecTBa W cMecH. [IpuMepbl KHIKHX, TBEPIbIX W Ta3000pa3HbIX CMeceH.
CaoiicTBa 4HMCTHIX BelIecTB U cMmeced. Mx cocraB. MaccoBas u oObeMHasi JOJIM KOMIIOHEHTA
cMecu. PacueTsl, CBsI3aHHBIE C UCTIOJIb30BAaHUEM TTOHATHS «IOJISI».

JemoncTpanuu. OOpa3ipl  OKCHJIOB, KHCIOT, OCHOBaHMM u coneid. Mogenu
KPUCTAINIMYECKUX PEIIeTOK XJIOopHuaa HaTpus, anmasza, okcuaa yriepona (IV). Kucnorno-
HIEJIOYHBIE WHIUKATOPBI, M3MEHEHHE WX OKPACKHM B PA3JIMUHBIX Cpenax. YHHBEPCAIbHBIN
WHJUKATOP U U3MEHEHUE €r0 OKPacKH B pa3ianuHbIx cpenax. [Ilkana pH.

JlabopaTopubie onbIThbl. O3HakoMJieHHE CO CBoicTBamMu amMmuaka. Omnpenenenue pH
pacTBOPOB KHUCIIOTHI, Ienoun U Bonbl. OmnpeneneHue pH MMMOHHOTO u sI0JJOYHOTO COKOB Ha
cpe3e 1io0B. O3HAKOMIIEHHE C KOJUIEKIHEH coseil.O3HaKOMJICHHE C KOJUICKIIMEH BEIIECTB C
pa3HbBIM THUIIOM KPUCTAUNIMYECKOW pemeTku. M3rotoBneHue Mmojeneil KpUCTaUIMYECKHX
pemierok. O3HaKOMIIEHHE C 00pa31lOM TOPHON OPOJIBI.

IIpakTuyeckne padorel 2. IIpuroToBieHue pacTBopa caxapa M pacyeT €ro MaccoBOU
JIOJIU B pacTBOPE

Tema 4. U3meHeHNnsl, NPOUCXOASIIHE C BEIECTBAMHU

[TonsiTHe sSIBIIEHUIA, CBSI3aHHBIX C U3MEHEHHUSIMH, TPOUCXOSIIIMU C BEIIECTBOM.

SIBneHus, CBsI3aHHBIE C U3MEHEHUEM KPHUCTAIUIMYECKOTO CTPOCHHUS BelllecTBa MpHU
MOCTOSTHHOM €ro cocraBe, — (Qu3nueckue sBicHUsS. DU3NUYECKUE SBJICHHUS B XHUMUU:
TUCTHIUISAIMS, KpPUCTATU3allks, BBIMIADUBAHWE ¥ BO3TOHKA BEIIECTB, (UIBTPOBAHHE U
neHTpudyrupoBaHue.

SIBneHus, CBsI3aHHbIE C M3MEHEHHEM COCTaBa BEUIECTBA, — XHUMHMUYECKHE pPEaKIUU.
[Ipu3Haku W yClIOBUS MPOTEKAHUS XUMHUYECKUX peaKkiui. BbiaeneHue TermaoTel U CBETa —
peakiuu ropenus. [lonstue 00 K30 - U SHAOTEPMHUUECKUX PEAKIIUSIX.

3aKOH COXpAaHEHHS MAacChl BEIIECTB. XHWMHUUYECKHE YpaBHEHUS. 3HAYCHHUE WHJIEKCOB W
kodduimenToB. CocTaBieHHe YpaBHEHUH XUMUUYECKUX PEaKIIUH.



Pacuersl Mo XMMHMYECKMM ypaBHEHUsM. PemieHue 3agady Ha HaXOXACHHUE KOJIMYECTBA,
Macchl WM O0beMa NPOAYKTa peaKkIMH MO KOJIMYECTBY, Macce WIH OO0BbEMY HCXOJHOTO
BellecTBa. PacueTsl ¢ MCIOIB30BaHUEM MOHSTHUS «I0JIs», KOIZla MCXOJHOE BEUIECTBO JaHO B
BUJIE pacTBOpa C 3aJaHHOM MAacCOBOW JIOJ€H pPacTBOPEHHOIO BELIECTBA WM COACPKUT
ONPEAEIIEHHYIO JIOJIK0 TPUMECEM.

Peaknuu paznoxenus. [IpeacraBienre o CKOpocTH XUMHUECKUX peakuuid. KaranuszaTopsl.
®epmentsl. Peakuuu coenunenns. Karanutuueckne U HEKaTAIMTHYECKUE PEAKLIUU, 00paTUMbIE
u HeoOpaTtumble peakuuu. Peakuuu 3amenienus. P akTHBHOCTH METaJUIOB, €r0 UCIOJIb30BaHUE
JUIsL TIPOTHO3UPOBAHUSI BO3MOXKHOCTH IPOTEKAHUS PEAKLMM MEXIy MeTallslaMd U KUCJIOTaMH,
peaklMil BBITECHEHHS] OJJHUX METAJJIOB U3 PACTBOPOB UX COJIEH APYrMMH MeTauiaMu. Peakuuun
oOmena. Peaknuu HeiTpanuzanuu. YCIIOBUS NPOTEKaHHWs peakiuii oOMeHa B pacTBOpax A0
KOHIIA.

Tumbel XUMHUYECKHX pEaklMil Ha NpHUMEpe CBOMCTB BOAbL. Peakuus pasiokeHHs —
3JIEKTPOJIU3 BOABL. Peakiuu coennHEHHs] — B3aMMOJEHCTBUE BOJbl C OKCHUAAMH METAJUIOB U
HEMETAJUIOB. YCIIOBUE B3aUMOJIEHCTBUS OKCHJIOB METAJUIOB U HEMETAUIOB ¢ BOJoW. Ilonarue
«ruApoKcuIb». Peakium 3amenienns — B3auMoeicTBIE BOJIbI ¢ MeTaillaMu. Peakiiuu oOMeHa —
TU/IPOJIN3 BELLECTB.

JMemoncTpamun. [Tpumepsl pu3nueckux sBICHMA: a) TIaBieHUE napaduHa; 0) BO3TOHKA
fioa miu OEH30MHOI KUCIIOTHI; B) PACTBOPEHHE OKPALICHHBIX COJEH; I') MU Py3us TyIIHCTHIX
BEIIECTB C TOpsIIEH JTaMIOYKH HakanuBaHus. [IpuMepsl XUMHUeCKHX SIBICHHI: a) TOpeHue
maruusi, (ocdopa; 0) B3aUMOACHCTBUE COJSHOW KHUCIOTHI C MpPamMOpOM HWJIH MEJIOM; B)
nonyuenue ruapokcuaa meau (Il); r) pacTBopeHHE MONMYYEHHOTO THAPOKCUAA B KUCIOTaX; 1)
B3aumojeiicteue okcuga menu (II) ¢ cepHOM KHUCIOTON mpuU HarpeBaHUU; €) Pa3IOKEHUE
NepMaHraHaTa Kalus; ) pa3jioxKeHue MepoKcuaa

BOJIOPOJIa C TIOMOIIBIO JMOKCHAA MapraHiia M KaTajasbl KapTodens Wi MOPKOBH; 3)
B3aMMOJICICTBHE Pa30aBICHHBIX KHCIOT C METAJIJIAMH.

IIpakTyeckue padorsl 3. [IpU3HaKU XUMHUECKUX PEAKLIUH.

Kontpoabnas padora 3 no teme: «/3MeHeHMs1, MPOUCXOALIUE C BELIECTBAMU

Tema 5. PactBopenue. PactBopbl. CBOlCTBa pACTBOPOB 3JIEKTPOJIHUTOB

PactBopenne kak  ¢usuko-xumuueckuii mponecc. [loHstue o rugparax H
Kpuctayoryapartax. PactBopumocTts. KpuBble pacTBOPpUMOCTH KaKk MOJEIb 3aBUCHUMOCTH
pacTBOPUMOCTH TBEPABIX BELIECTB OT TemmepaTypbl. HacbllieHHblE, HEHACBIICHHbIE U
MEPECHIIIEHHbIE PACTBOPBL. 3HAUEHUE PACTBOPOB JJISi IPUPOJIBI U CEIBCKOTO XO35AHCTBA.

[TonsaTHe 00 3NEKTPOIUTUYECKON AMCCOLMAIMM. OJIEKTPOJIUTBI M  HEINEKTPOIMTHI.
MexaHu3m JucCCOLMAIMi  3JEKTPOJIUTOB €  PA3IMYHBIM  XapakTepoM cBsi3u. CreneHpb
AIIEKTPOIUTUYECKOM qucconanui. CUIIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

OcCHOBHBIE TOJIOXKEHUSI TEOPUM DJIEKTPOIUTUUECKON aucconuanyu. VoHHbIE ypaBHEHUS
peakuuii. Peakunu oOMeHa, uayiye 10 KOHIA.

Krnaccudukanmst HOHOB U UX CBOMCTBA.

Kucnotsl, ux xnaccudukanus. Juccouumanus KHUCIOT M UX CBOMCTBa B CBETE TEOPUHU
AIIEKTPOJINTUYECKOW  JIuccolManuu. MOoNeKynsipHble ¥ HWOHHbIE YpaBHEHHUS peakLui.
B3aumopneicTBue KHUCIOT € MeTalulaMu. OJIEKTPOXMMUYECKUH PpAJl HaNpsHKEHUH METaJuIoB.
B3aumoneiicTBue KMCIOT C OKCHIaMU MeTajuloB. B3aumoeicTBue KUCIOT C OCHOBAaHUSIMU —
peakuus HeWTpanuzauuu. BzammopeiictBue Kucior ¢ comsMu. Mcmonb3oBaHue TaOMUIIBI
pPacTBOPUMOCTH JJIsl XapaKTEPUCTUKH XUMUYECKUX CBOICTB KUCIOT.

OcHoBanus, ux Ki1accuukamms. Jucconnanus OCHOBaHUN U UX CBOMCTBA B CBETE TEOPHHU
ANEKTPOJIUTUYECKON aucconuanuu. B3aummopaeicTBre OCHOBaHMU ¢ coisiMHu. Mcmonb3oBaHue
TaOMUIBI  PAaCTBOPHUMOCTH  JUII  XapaKTEPUCTUKU  XMMHUYECKMX  CBOMCTB  OCHOBaHUIl.
BzauMoaeiicTBre nienouel ¢ OKCUIaMU HEMETAJIOB.

Conu, ux aumcconuanys U CBOWCTBAa B CBETE TEOPUU DJIEKTPOIMTHYECKON THUCCOLMALINU.
B3auMmopeiicTBre coneil ¢ MetaiiaMu, 0OCOOCHHOCTH 3THX peakiuii. BzaumopeiicTBue coneit ¢
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consiMu. Mcnonb3oBanue TaOIUIBI PACTBOPUMOCTH TSI XaPAKTEPUCTUKA XUMUYECKHX CBOHCTB
coJIeit.

O60061eHne cBeieHni 00 OKCHIaX, NX KiIacCu(UKAIMN U CBOUCTBAX.

['enetnueckue psapl MeTauia M HeMmeTaula. |'eHeTuyeckas CBA3b MEXIY Kiaccamu
HEOPraHUYECKHUX BEIECTB.

OKHUCIUTEbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OnpeneneHne CTENCHEW OKUCICHHS JUIsI AJIEMEHTOB, OOpa3yIOIIUX BEIIECTBA Pa3HBIX
KJaccoB. Peaknum WOHHOTO O0OOMEHA M OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIC  PEAKIIHMH.
OkucnuTellb M BOCCTAHOBHUTEINb, OKUCJICHHE M BoccTaHOBJIeHHE. CoCTaBieHHE YpaBHEHUU
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIMI METOIOM JIEKTPOHHOTO OaiaHca.

CBolicTBa MPOCTHIX BELIECTB — METAUIOB M HEMETAJIOB, KUCIOT U COJEHl B CBETE
OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

JeMoHcTpanuu. B3aumoielicTBue pacTBOPOB XJIOpUAAa HATpUs M HHTpaTa cepeodpa.
[Tonydenue HEpacTBOPUMOIO THAPOKCHUIA U  B3aUMOJCHCTBHE €ro €  KHUCIOTaMH.
BzauMmogneiicTBue KHCIOT C OCHOBaHMSAMHU. B3amMoaelcTBHE KHCIOT C OKCHIAMH METaJIoB.
BzanmogeiicTBre KUCIIOT ¢ MeTa/ulaMHu. B3anmopaeicTBre KHCIOT ¢ CoJIIMH. B3amMonaencTBue
IIeI0oYeH ¢ KucIoTaMu. B3aumoencTBre MIeIoueii ¢ OKCHUIaMH HeMEeTaIoB. B3auMoaelcTeue
menoue ¢ comsamu. llomyueHne u cBOMCTBAa HEPAaCTBOPUMBIX OCHOBaHMM. B3aummoneincrsue
OCHOBHBIX OKCHIOB C KHCIIOTaMH. Bs3auMozeiicTBie OCHOBHBIX OKCHJIOB C BOJIOM.
BzanmoeiicTBHE KUCIIOTHBIX OKCHIOB C IIIEJIOUaMH.

IIpakTuyeckne padornl 4. YCIIOBUS TEUCHUS XUMUUYECKHX PEAKIIMM MEX]y pacTBOpaMu
3JIEKTPOJIUTOB /10 KOHIIA.

5. PemieHne skciepUMEHTANIBHBIX 3aa4.

HUTorosasi KOHTpPoOJIbHAsI padoTa 32 Kypc XuMuM 8 Kiacca

9 ki1acc

Beenenne. O0masi XapakTepuCTHKA XMMHYECKHX 3JIeMEHTOB 1 XMMHYECKHUX peaKkuui

Iepuoauyeckuii 3akon u Ilepuoguueckasi cucreMa xummuuyeckux jementos /. U.
MemnpeieeBa

XapakTepuCTHKa JJIEMEHTA T10 €0 MOJIOKEHUIO B Ilepuoanueckoi cucTeMe XMMHUYECKUX
sanemenToB JI. 1. Menzaeneesa. CBolicTBa OKCHUIIOB, KHUCIIOT, OCHOBAHHI U COJIEH B CBETE TEOPUU
AJIEKTPOIUTUYECKON AUCCOLUALMYA U OKUCIICHU-BOCCTAHOBIICHUS.

[TonsiTe 0 mepexoaHBIX 3JeMeHTax. AM(OTEpHOCTb. ['eHeTHYecKuil psii MepexoHOro
JJIEMEHTA.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuUMHYECKHMX 3yeMeHToB [J[. M.
Menzneneesa.

XuMHU4YecKass OpraHu3alus >KUBOM M HEXKHMBOW NPHUPOAbI. XUMHUYECKHH COCTaB spa,
MaHTHUU M 3€MHOM KOpbl. XMMHUYECKHE DJIEMEHTHI B KJIETKaX JKMBBIX OpraHu3MoB. Makpo- u
MHUKPOIJIEMEHTHI.

O06o01ieHne cBeieHUH 0 XUMUYeCKUX peakuusax. Knaccudukanus XMMHUYECKHX peakiui
[0 PA3JIMYHBIM NpPU3HAKAM: «UHUCIO M COCTAB pearupyrolux M 00pa3yroUuxcs BEIIECTBY,
«TeroBoi 3¢ (deKT», «HampaBIEeHUE», «U3MEHEHHE CTElEHEH OKHMCIEHHsS DJEMEHTOB,
o0pa3ylomux pearupyrolue BeulecTBay, «(pasa», «MCIoJIb30BaHUE KaTanu3atopa». [lonarue o
CKOpPOCTH XUMHYECKOU peakuuu. DakTophl, BIHAIONIME HA CKOPOCTH XUMHUYECKUX DPEAKLUU.
Karanuzatops! u karanu3. MHrHOUTOpHI. AHTHOKCUIAHTEHI.

JNemoncrpauuu. Pazmuunsie ¢opmel Tabmuust . WM.MenneneeBa. Mopenn aToMoB
JEMEHTOB |—-To mepuonoB. Mojenb CTpoeHus 3eMHOro Imapa (TomepeyHbll paspes).
3aBUCHUMOCTb CKOPOCTM XUMHUYECKOW pPEAKUUM OT TNPUPOJBl PEarupyrolux BeEIIECTB.
3aBUCUMOCTh CKOPOCTHM XHWMHYECKOW PEAaKUUU OT KOHIIEHTPALlMM pPEArupyroluX BeENIECTB.
3aBUCHUMOCTb CKOPOCTH XHMHYECKOW peakLUUy OT IJIOLAAM CONPUKOCHOBEHMS PEarupyrolinux
BEUIECTB ((«KUIISALIUI CII0M»).
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JlabopaTopHsle onbIThI 1. [Tomyuenue ruipokcuaa NUHKA U UCCIEJOBAaHUE €TI0 CBOMCTB.
2. MopgenupoBanne mnoctpoeHus llepuoanyeckor CUCTEMBbl XUMHYECKHUX 3JeMEHTOB [l.
HN.Menneneepa

JAnarHocTuyeckasi KOHTpPOJbHAasi padora

Tema 1. MeTaJi1BI

[Tonoxxenue wmeramnoB B llepuoamdeckoid cucreme xumudeckux osnnementoB J[. U.
MenneneeBa. Metamnueckasi KpUCTANIMUECKAsl PEIIeTKAa U METaJUIMUecKasi XUMHUUECKasi CBSI3b.
O6mue ¢uzndeckue cpoiicTBa MeTawioB. CIUTaBbl, UX CBOWCTBA M 3HAUYCHHUE. XHMHUYECKUE
CBOICTBA METANIOB KAaK BOCCTAaHOBHTEICH, a TaKKe B CBETC MX IIOJIOKCHUS B
AJIEKTPOXUMHUYECKOM Py HANPSIKECHUH METAILIOB.

Koppo3us MetamioB u criocodsl 60ps0bI ¢ Hell. Metamisl B mpupoze. O0mue crnocoObl ux
MOJTy4YCHHUS.

OO01mas XapaKTepuCTHKA HIeJI0YHBIX MeTa/LI0B. Metaiisl B ipupoze. OO0Iue crnocoosl
ux nonydenusi. Ctpoenue atomoB. lllenoynbie MeTabl — MPOCThIE BeliecTBa. Baxueiine
COCTMHEHUS IIEIOYHBIX METAJUIOB —OKCHUBI, THAPOKCHABI W CONH (XJIOPHIBI, KapOOHATHI,
cynbdaThl, HUTpPATHI), UX CBOHCTBAa M IPUMEHEHHWE B HApPOJHOM XO03sicTBe. KanmiiHbie

ya00peHusl.

O0masi xapakTepucTuka 3jeMeHTOB ruaBHoii moarpymmbl II rpymmel. CTpoeHue
atomoB. lllenoyHo3eMenbHbIE METAUIBI — TMPOCThIE BellecTBAa. BakHeiime coeauHeHus
[IEIOYHO3EMENbHBIX METaNIOB — OKCHJBI, THAPOKCUABI M COJHM (XJIOpUIbI, KapOOHATHI,

HUTPATHI, cyabdaTsl, pocdaTsl), UX CBOWCTBA U IPUMEHEHHE B HAPOTHOM XO3AHCTBE.

Amomunuii. Ctpoenue atoma, pu3nveckre 1 XUMUYECKUE CBOICTBA IMPOCTOTO BEIIECTBA.
CoenuHeHHs AIIOMUHUS — OKCHJI M THIPOKCH, UX aM(oTepHBIN xapakTep. Baxkueitmme comm
amtoMunus. [I[puMeHeHne amtoMUHUSA U €ro COEeAMHEHU .

Keneso. Ctpoenne aroma, (pu3MUECKHe M XMMHUYECKHE CBOWCTBA IMPOCTOTO BEIIECTBA.
I'enetnueckue psasl Fe2+ u Fe3+. Baxneimue conm xene3a. 3HAYEHUE XKejle3a U €ro
COEOMHEHUH ISl IPUPOJIbI U HAPOJIHOTO XO35KCTBA.

JemoncTpanuu. O0pa3ipl  MIETOYHBIX H  HIENIOYHO3EMENbHBIX MeTauioB. (O0pasibl
CIUIaBOB. B3anMonencTBue pacTBOPOB KUCIOT M cojied ¢ MetaiuiaMu. [lomydyenue runpokcnia
AJTIOMUHUSL U HCCIENOBAaHUE €ro CBOMCTB. B3amMonencTBue xerne3a C COJNSHOW KHCIOTOM.
[Tonryuenue rugpokcuios xenesa (1) u (I1I) n u3yuenne ux cBONCTB.

IIpakTnyeckune padorpl. 1. OcyliecTBiICHHE LENOYKHM XUMUYECKUX IPEBPALICHUH. 2.
[TonyueHue u cBOICTBa cOoeIMHEHUH MeTauIoB. 3. PelleHue sKCnepuMEHTANbHBIX 33Jad Ha
pacro3HaBaHME U NOJyYEHUE COEAUHEHN METAIIIOB.

KonTposbnas padora Nel o reme: MeTamisi»

Tema 3. Hemerasnbl

OOmiass XapakTepuCTHKa HEMETayuloB: mojoxkeHue B Ilepuoanueckoil cucreme
xumuyeckux  snemeHtoB  JI. M.MengeneeBa, = 0OCOOEHHOCTH  CTPOEHHMsS  aTOMOB,
anekTpooTpuraresbHocTh (D0) Kak Mepa «HeMeTaluTmYHoCcTH, psaa 0. Kpucrammmueckoe
CTPOEHHE HEMETAJIJIOB — MPOCTHIX BenlecTB. Ayorponusi. PU3n4ecKre CBOMCTBA HEMETAILIOB.
OTHOCHUTEIBHOCTh OHATUN «METAJI» U «HEMETaJLD.

Bonopoa. [lonoxenne Bogopona B Ilepuonnueckoil cucreMe XMMUYECKUX 2J€MEHTOB /]
H. MenneneeBa. CrtpoeHune aroma M MoJjekyinbl. PuU3MYecKMe U XMMHUYECKHE CBOMCTBA
BOJIOPOJia, €r0 MOJy4YEHUE U IPUMEHEHHE.

Bona. Ctpoennie Modsiekynbl. BomoponHas xumudeckast cBsizb. DU3MUECKHE CBOWMCTBA
BOJIbI. AHOMaNWU CBOWCTB BOJbL. ['mapoduibHble M ruapodoOHBIE BellecTBa. XUMHUECKUE
cBorictBa BOAbl. KpyroBopor Boael B mnpuponae. Bomoouucrtka. Aspanus Bozibl. BeiTOBBIE
¢mbTphl. MUHEpasibHbIEe BOJBL. JIMCTUIUIMPOBAaHHAS BO/IA, €€ MOJyYeHHUE U IPUMEHEHHE.

O0mas xapakrepucruka rajgoreHoB. Ctpoenue aromoB. I[IpocTeie BemecTBa u
OCHOBHBIE COEIMHEHHsI TaJIOTeHOB, UX cBoiicTBa. Kpatkue cBenenus o xjope, 6pome, ¢pTope u
rone. [IpuMeHeHue rajJjoreHoB U MX COCIMHEHU B HAPOJIHOM XO3SIMCTBE.
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Cepa. CTpoeHue aToma, ajUIOTpOINHs, CBOMCTBA W IPHUMEHEHHE POMOMYECKOH Cephl.
Oxkcuapl cepol (IV) u (VI), ux nonmyuenue, cBoricTBa u mpumeHeHne. CepHast KUCI0Ta B €€ COJIH,
UX IPUMEHEHUE B HAPOJHOM XO03s1iCTBE. IIpOU3BOACTBO CEPHOM KUCIIOTBHI.

A3ot. CTpoeHHe aToMa ¥ MOJIEKYJIbI, CBOWCTBA MPOCTOTO BelIecTBa. AMMUAK, CTPOCHHUE,
CBOMCTBa, nostydyeHue u npumeHeHue. Conu aMMOHMS, UX CBOMCTBA U NpuMeHeHue. OKCUabl
azora (II) m (IV). A3oTHas KuCJIOTa, €€ CBOWCTBA M INpPUMEHEHHWE. HUTpaThl WU HUTPHTHI,
po0iieMa uX COoIEep KaHUA B CEIbCKOXO03HCTBEHHON MPOIYKIIMHU. A30THBIE y100pEHUS.

®ocdop. CtpoeHre aroma, aIOTPOIHUsA, CBOMCTBAa Oenoro u KpacHoro ¢ocdopa, ux
npumenenne. OcHoBHblE coenuHeHus:: okcua (ochopa (V) u oprodocdopHas Kuciora,
docdarel. DochopHbIC YI0OpEHUS.

Yruaepoa. CtpoeHue aToma, aJuIOTpOmusi, CBOMCTBa Moaudukanmii, mpuMeHeHne. OKCUIBI
yraepona (II) u (IV), ux cBoiictBa W npumeHeHue. KapOoHaThl: KaJBIMT, COMa, MOTAIl, HX
3HauYEHUE B MPUPOJIE U KU3HU YEJIOBEKA.

Kpemunii. CtpoeHre aroma, KpUCTaJUIMYECKHII KPEMHHUH, €ro CBOMCTBAa U NMPUMEHECHHUE.
Oxkcun kpemuus (IV), ero mpupoansie pasHoBuAHOCTH. CHUIUKATBl. 3HAYCHUE COCAMHEHUUN
KpEeMHUS B )KMBOU U HEXKUBOU npupoe. [ToHsTHe 0 CUIIMKAaTHOI MPOMBIIUIEHHOCTH.

Jdemoncrpaumu. [loryuenue u pacnosHaBanue Bojgopoaa. KauecTBeHHas peakuuss Ha
raJIoreHuI-uoHbl. B3anMozeiicTBre KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIBIO.

JlaboparopHnblie onbITbl. O3HAKOMJIEHHE ¢ COCTaBOM MHUHepaiibHOU Bonbl. 30. CBolicTBa
pa30aBieHHON cepHON KUCIOTH. M3ydeHne cBoiicTB ammuaka. Pacrio3HaBanue coneii aMMOHUS.
I'openne docdopa Ha Bo3ayxe U B kuciopoxae. PacmosnaBanue ¢docdaros. 'opeHue yris B
kucnopoze. Ilepexon kapOOHATOB B THIPOKApOOHATHI.

IIpakTyeckue padorbl. 4. Pemenue skcnepuMeHTanbHbIX 3a1a4 no teMe «lloarpymnmna
kucioponay. 5. [lonydyenue, cobupanue u pacro3HaBaHUE ra3oB.

Koutpoabsnas padora Ne2 no teme: «Hemeramibny

Tema 5. O0001eHne 3HAHMI 10 XMMHM 32 Kypc OCHOBHOM mKoJbl. Iloaroroska k
rocyaapcrBeHHoi uroropoi arrecrauuu (I'MA)

[lepuognueckuii 3akoH u [lepuoguueckas cucremMa XUMUYECKHUX 2dieMeHToB [l
N.MenneneeBa. ®OU3NYECKUNA CMBICI NOPAJKOBOIO HOMEpa 3JIEMEHTa, HOMEpPOB IEpHOJA H
rpymmbl. 3aKOHOMEPHOCTH W3MEHEHHS! CBOWCTB 3JIEMEHTOB U MX COEIMHEHHM B NEpPUOJaX U
rpynmnax B CBETE€ IMPEACTaBICHUI O CTPOEHHM aTOMOB 3J1eMEeHTOB. 3HaueHue [lepuoaudeckoro
3aKOHa.

Buapl XuMudeckux CBSI3€d M TUIBI KPUCTAJUTMYECKUX PEIIETOK. B3auMOCBs3h CTpoeHUs U
CBOMCTB BEILIECTB.

Knaccupukanus XUMHUECKHX pEaKIUM IO pa3JWyHbIM MpU3HAKaM (YHMCIO U COCTaB
pearupyromux 1 00pa3yroImxcsl BEIIeCTB; HaJNunue TpaHUIlbl pa3aena ¢a3; TernoBoil 3 QexT;
U3MEHEHHE CTEeNeHeW OKMCIEHUS aTOMOB; WCIOJb30BaHHWE KaTajau3aTopa; HalpaBlieHUE
nporekanus). CKOpOCTh XMMHUECKUX peakuuid u (akTopsl, Biugoomue Ha Hee. OOpaTuMOCTh
XUMUYECKHUX PEaKIIUi U CIIOCOOBI CMEIIEHHS] XUMHYECKOTO PaBHOBECHS.

[IpocThie u cnoXHbIE BeulecTBa. MeTambl 1 HeMeTauibl. ['eHeTndeckue psbl MeTasia,
HEeMeTalla M MepexogHoro Meramwia. OKCuAbl U TUAPOKCUABl (OCHOBAHMS, KHUCIOTHI,
amoTepHbIe THAPOKCHUBI), colu. VX cocTaB, kiaccudukanus u o0IIre XUMHUECKHUe CBOICTBA B
CBETE TEOPUHU IEKTPOIUTUYECKON TUCCOLIUALIUH.

Hrorosasi KOHTpoOJIbHAsI padoTa 3a Kypc XuMuM 9 KJ1acca
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3. TemaTnueckoe NJIAHUPOBaHHE

YyeOHBblii I1ad

8 kJacc
Ne ypokos Hazpanue pazgena, rias KomanuecTtBo yacos
Bcero W3 Hux (popMBI KOHTPOIIS)
KOHTPOJIHHBIX MIPAKTUIECKUX
pabot paboT
1 Beegenue 5 - 1
2 ATOMBI XUMUYECKUX JIEMEHTOB 10 1 -
3 IIpocTeie BemecTBa 8 1 -
4 CoeMHEeHUs] XUMHUECKHUX 3JIEMEHTOB 10 - 1
5 H3MmeHeHHUs, IPOUCXOIALIUE C 16 1 1
BEIECTBAMU
6 PactBopenue. PactBopsl. 22 1 2
CBoHCTBa pacTBOPOB AJIEKTPOJIUTOB
UTOTO 68 4 5
9 knacc
Ne ypokos HaszBanme pasnena, rnas KommaectBo gacoB
Bcero W3 aux (popMbI KOHTPOIIS)
KOHTPOJBHBIX padOT | MPAaKTHYECKUX
pabot
1 Beenenue. O6mmas XapaKTepUCTHKA 9 1 -
XAMHAYCCKUX JJIEMEHTOB M XHMHYECKUX
peakuui
[lepnoauueckuii 3akon u Ilepuoguueckas
cucteMa xumudeckux snementos . U.
Mengeneena
2 MeTasisl 19 1 3
3 Hemerasmisl 23 1 2
4 OpraHnyecKkue BelecTBa 11 - -
5 O0o001IeHre 3HAHUH 110 XUMHU 32 KypC 6 1 -
OCHOBHOM IIKOJIBI.
6 Uroro 68 4 5
8 ku1acc
Ne Kon-Bo
ypoka Tema ypoka 4acoB
BBenenune(54)
1 IMpeamer xumuu. Berectsa. 1
2 [IpeBpaienus BemecTs. Pojib XMMHUHU B )KU3HU YEJIOBEKa. 1
3 [Mpaktuueckas pabora Nel. «I[IpaBusia TeXHUKH O0€30MACHOCTH MPH PabOTE B XUMHYCCKOM 1
kabunete. [Ipuemsl oOpareHus ¢ 1abopaTopHEIM 000pYIOBaHHEM U HAarpeBaTeIbHBIMU
mprbopaMm.
4 [lepuoanueckas Tabiuna xuM. sneMenToB [[. V1. MenneneeBa. 3Haku XMMHUYECKHUX dJIeMeHTOB. | 1
5 Xummnueckue popmynsl. OTHOCHTENBHBIE aTOMHASI M MOJIEKYJISIPHAst MacCHI. 1
Tema 1 AToMbl XUMHYEeCKHX dJieMeHTOB (104)
6 OCHOBHBIE CBEJICHHUS O CTPOCHHUU aTOMOB. 1
I 13MeHeHe B COCTaBE SICP ATOMOB XUMHUYCCKHX 3JICMEHTOB 1
8 CTpoeHHe IEKTPOHHBIX 000JI0YEK aTOMOB DJIEMEHTOB 1
9 [Tepuonuueckas Tabnuma xuMm. siemMenToB /1. M. MeHaeneeBa u CTpoeHHe aTOMOB. 1
10 loHHast XuMHUYecKas CBSI3b. 1
11 KoBasieHTHas1 HENOJIsIpHAasi XUMUYECKas! CBSI3b. 1
12 KoBasieHTHas1 nossipHasi XMMHUYECKas CBA3b. 1
13 Metaiindeckasi CBs3b. 1
14 O00011IeHNE U CHCTEMATH3ALIM 3HAHUN 00 dJIeMEHTaX: MEeTaIaX U HEMETAIJIax, O BUAax xuM. | 1
CBSI3H.
15 KonTpoabpHas padora Nel. mo Teme: « ATOMBI XUMHYECKUX DJIEMEHTOB) 1

Tema 2 IIpocTthie BenecTBa (84)
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16 [Tpocteie BemecTBa-MeTa/uibl. O0mue pu3nyecKre CBOMCTBA METAUIOB. AJUIOTPOIHSL. 1
17 [IpocTsie BemecTBa-HeMeTaiuibl. O0mue Gu3nyeckre CBOWCTBA HEMETAILUIOB. AJUIOTPOIIHS. 1
18 KoymuecTBo BemecTa. 1
19 MoJsipHasi Macca BelecTBa. 1
20 MosnsipHBIi 00beM BelleCTBa. 1
21 Perienue pacueTHbIX 3a1a4 1
22 O06001eHre U cucTeMaru3alys 3Hanuil o Teme: «IIpocThie BemecTBay. 1
23 KonrposbHas padora Ne 2 o Teme: «IIpocThie BemecTBay 1
Tema 3 CoeuneHusi XuMu4eckux 3a1eMeHTOB (10 1)
24 CreneHb OKHMCICHHS. BUHApHBIC COCTUHEHUST METANIOB U HEMETAJUIOB 1
25 BaskHeiine kiacchl OMHAPHBIX COCIMHEHUI- OKCHIBI, JICTYYHE BOJJOPOTHBIC COCTUHCHUSI. 1
26 OcHOBaHHUSI. 1
27 Kucnotel. 1
28 CoJn KaK IPOM3BOJIHBIC KHCIOT M OCHOBAHHUH. 1
29 AMopGHBIC B KPUCTAJUTHUECKUE BENIECTBA. BUIIBI KPUCTAIITHUECKUX PEIICTOK. 1
30 YucThlie BENECTBA U CMECH. 1
31 MaccoBast 1 00beMHast 0151 KOMIIOHEHTOB CMeCH. PacueTsl, CBSI3aHHBIE C IIOHATHEM «IOJIS. 1
32 [IpakTryeckas pabora Ne 2 [TpuroToBieHHe pacTBOpa caxapa U OMNpeAeiIeHUe MaccoBoit momu | 1
caxapa B pacTBOPE».
33 O06001eHre U CHCTeMaTH3anus 3HaHui 1Mo TeMe: «CoeIMHEHUS XUMUYECKUX JIEMEHTOBY 1
Tema 4 W3menenusi, npoucxoasimme ¢ seuecrsamu (17 1)
34 ®dusnuecKue IBICHUS. 1
35 XuMHUecKue peakiuy. 3aKOH COXPaHCHHS MacChl BEIeCTB. XUMUIECKHE YpaBHEHMS. 1
36 THUITBl XUMHYECKIX peakIiid. Peakiuy cCOeIMHEHNSI U Pa3IIOKCHUS 1
37 Peakiuu 3amelenuss 1 oOMeHa. 1
38 [paktraeckas padora Ne 4. [Ipu3HaKN XUMHICCKUX PEaKITHIiA. 1
39-40 |PacdeTsl IO XUMHYECKUM YPaBHCHHSM. 1
41 O06o001eHre 1 cUCTeMaTH3aIHs 3HAHHUH M0 TeMe: « VI3MeHEeHHsI, TPOUCXOASIINE C 1
BEILIECTBAMMY.
42 KontponbsHas pabora Ne 3 o Teme: « MI3MeHEeHNs, TPOUCXOISAIIHE C BEIICCTBAMM. 1
43-44 |KucnoTsl, HX KJacCH()HUKAIINSI 1 CBOWCTBA. 2
45-46 |OcHoBaHU, UX KIaccH(UKAI U CBONUCTBA. 2
47 OKCHIBL. 1
48 Conu uX CBOMCTBA. 1
49-50 [['eHeTmuecKas CBSI3b MEXKIy KJIaCCAMU HEOPTAaHUIECKUX BEIICCTB. 2
Tema 5 PacrBopenue. PactBopbl. CBoiicrBa pacrBopos (21 1)
51 PacTBopeHme Kak pU3NKO-XUMHYeCcKHil iporiecc. PactBopumocTs. THITEI pacTBOPOB. 1
52 ONEKTPOTUTHICCKAS JUCCOIUAIIHSL. 1
53 OcHoBHbIE nTonoxenus TOI. 1
54 oHHBIC ypaBHEHUS PEAKITHI. 1
55 Kucnots! B ceete TO/], ux kimaccuuKaus u CBOWCTBA. 1
56 OcHoBanwus B cBeTe TOJl, MX K1acCUpHUKAINS U CBOHCTBA. 1
57 OKCHIIBL. 1
58 Cosm B cBete T/, MX CBOWCTBA. 1
59 [IpakTryeckas pabora Ne 4 loHHBIE peakIii. 1
57 O0600meHre, CHCTEeMaTH3AIMSI ¥ KOPPEKIUS 3HAHUN, YMEHHUN M HABBIKOB YUAITUXCS TI0 TeMe 1
«TOI».
58 Knaccudukanus xummaeckux peakiuii. OKHCIUTENIFHO-BOCCTAHOBUTEIILHBIC PEaKITHH. 1
59 CBoiicTBa H3y4eHHBIX Ki1accoB BemecTB B cBete OBP. 1
60 'Yupaxaenus B coctaBiennu OBP. 1
61 [pakTryeckas pabora NeS. PermieHne 3KCIepIMEHTABHBIX 3a/1a4 110 TeMe «[ eHeTndeckas 1
CBsI3b MKy OCHOBHBIMH KJIACCAMHU HEOPT'AaHUYECKUX COCTUHECHUI.
62 O0600I1IeHHEe U CHCTeMAaTH3allks 3HaHUH 10 TEME. 1
63 Penienue pacueTHbIX 3aa4 1
64 MTorosas KOHTpoJIbHAs paboTa 1
65- 68 |[ToBTOpeHue 5
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9 kjaacce

No ypoka Tema ypoka Ko-Bo
4acoB
Beenenne. Odmas xapakTepucTHKa XUMHYECKHUX 3JIEMEHTOB H XHMUY€CKHX PeaKiuii.
Ilepuoanyeckwuii 3axon u [lepnognyeckas cucrema xumMnieckux daemenTos JI. U. Menaeneena (94)
1 XapakTepucTHKa XUMHYECKOTO 3JIEMEHTa Ha OCHOBAHUH €T0 MOJI0KEHHS B IEPUOTMIECCKOM 1
cucteme /. . Menzaeneena.
2 ['eHeTHUECKHE PSAbI METAIIIOB M HEMETAJJIOB 1
3 [TepexoJHBIE 3JIEMEHTBI 1
4 Ilepuoauueckuii 3aKOH U CUCTEMA XUMHUYECKUX 3ieMeHToB [I. 1. MeHneneesa 1
5 KontponsHas pabora 1
[ToBTOpEHNE OCHOBHBIX BONPOCOB Kypca Xxumuu 8 kiiacca. BBenenue B Kype Xxumuu 9 kiiace
6 CKOpPOCTh XUMHYECKUX peaKIUil. 1
7 @akTopbl, BIUSIONNE HA CKOPOCTh XUMUYECKOW peakinu 1
8 OO0parnmMble He0OpaTUMBIE peakluu 1
9 XUMUYECKOE PABHOBECHE U CITOCOOBI €r0 CMEIICHHUS 1
Tema Metassl (194)
10 [Nonoxenue meramnos B [lepuomuueckoit cucteme 1. WM. MenneneeBa 0OCOOCHHOCTH 1
CTpOeHHs1 MX aTOMOB. DPU3HYECKHE CBOMCTBA METAJLIOB.
11 CnnaBbl 1
12 XUMHUECKHE CBOMCTBA METAJJIOB 1
13 Mertamisl B ipupojae. O6Iue crnocoObl UX MOTyYCHUS. 1
14 OO6miee TMOHITHE O KOPPO3WHU METAJIOB 1
15 O0uias xapakrepuctuka saeMeHToB | A rpynmsl. [1lenounsle MeTamIbl. 1
16 CoenvHeHHs LIETOYHBIX METAJIJIOB. 1
17 OO0u1as xapakTepucTHka 3yeMeHToB IIA rpynmsl. 1
18 Coenunenuss MeraioB ITA rpynnsl. 1
19 AJnoMHHUM, ero pU3NYecKre 1 XUMHYECKHE CBOHCTBA 1
20 CoeTMHEHUS aTFOMUHHSL. 1
21 XKeneso, ero pusnueckue 1 XMMHYECKHUE CBOWCTBA. 1
22 Coenunenus Fe?*, Fe*, 1
23 [Tpaktuyeckas padbora Nel. OcymiecTBieHHe HEMOYKH XMMUUECKHUX NPEBpaIlleHHH METaJIOB 1
24 Pemienue 3aa4 Ha onpesiesieHNe BBIX0Aa NPOAYKTa 1
25 Ipaktruueckas padota Ne2 ITogydeHue v CBOWCTBA COCTUHCHUH METAJIJIOB 1
26 IIpaxkTnueckas pabota Ne 3 PemieHne skcriepIMeHTAIBHBIX 33/a4 Ha PacliO3HABAHUE U 1
MOJTyYeHHUE COSTMHEHUH METaIJIOB
27 OO0o0meHne cucremMaTu3anys 1 KOppeKIys 3HaHUH, yMEHU, HABBIKOB Y4-CsI 110 TeMe « XHUMUS 1
METAJITIOB.
28 KontponpHas padora 1 mo reme «MeTammsny 1
Tema Hemerasuibl (234)
29 OO0m1ast XapaKTepUCTHKA HEMETAIIOB. 1
30 Bogopon. 1
31 OO0n1ast XapaKTepUCTHKA TaJIOTCHOB. 1
32 CoennHeHue rajnoreHoB. bronorndeckoe 3Ha4eHUE U TPUMEHEHHE TAIIOTEHOB U MX 1
COEIUHEHUH.
33 Kucnopon. 1
34 Cepa, e€ (u3ndeckre U XUMAYECKHE CBOHCTBA. 1
35 Oxcupl cepbl. CepHas kucnota. Conu CepHON KUCIOTHI 1
36 [Ipaktnaeckas padota Ne3. Pemenne sxcriepuMeHTaIBHBIX 331249 1o TeMe «[loarpymma 1
KHCJIOPOIA».
37 A30T ¥ ero cBoiicTBa. 1
38 AmMmuax 1
39 Conu aMMOHUSI. 1
40 A3zoTHas kuciiora u €€ conu. OKCHIBI a30Ta. 1
41 ®ocdop u ero coenHEHMsL. 1
42 Coenunenns pochopa 1
43 Yrnepon, ero ¢puznyeckue ¥ XMMHUIECKHE CBOICTBA. 1
44 Oxkcupp! yraepoja. @PU3HUECKUE U XMM. CBOICTBA B CpaBHEHHHU. TOILIHBO. 1
45 YronbHas KMCIOTa U €€ COJU. 1
46 Conu yroJibHOM KUCIIOTHI 1
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47 KpemHuii 1 ero coeiluHeHuUSI. 1
48 CunukarHasi IPOMBIIUIEHHOCTb 1
49 [paktnyeckas padota NeS. IlonyyeHue, cobupaHue U paco3HaBaHUE T'a30B. 1
50 OO0o01eHne, cucTeMaTH3alusl U KOPPEKIUS 3HAHUH, YMEHHH 1 HABBIKOB YUAIIUXCS 110 TEME: 1
«X¥1MHSL HEMETAJIIOBY.
51 Kontponsnas padora Ne2 mo teme « Hemerammsr»y 1
Tema 5 Oprannyeckue coegunenus (10q)
51 [Ipenmer opranndeckoil XuMuu. MHOrooOpa3ue OpraHMdeCcKuX COSTUHECHHUH. 1
52,53 [IpenensHBIE YTIIEBOIOPOIBI 2
54 HenpenenpHble yriieBOJOPOMBI: STHIICH. 1
55-56 |Kucmopoaconepskamme COeIHHEHUS. 2
57 ITonsiTe 00 aMHHOKHCIIOTaX M OEIKax. 1
58 YrneBogsl. 1
59 [ommepsl 1
60 O0600m1eHNe 3HAHAHN IO KypCY OPTaHNIECKOW XUMUHL. 1
Tema 6. O600IIeHHEe 3HAHMI 10 XHMHH 32 KYPC 0CHOBHO# mK0JibI (84)
61 -62 |Ilepuoanueckuil 3aKOH U CHCTEMa XUMHUYecKuX neMeHToB /J[. 1. MenneneeBa(moBTOpeHNE) 2
63- 64 |CrpocHme BemecTB 2
65 HroroBas KoHTpoNbHas paboTa 1
66 Knaccudukarus Bemects 1
67 XVUMUYECKUE peaKIiu 1
68 HToroBoe moBTOpeHNE MO Kypcy XUMUH 9 Kinacca 1
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