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I[HosicHuTEIbHAA 3aIIMCKA.
IInanupyemble pe3yJibTaThl H3YUeHHUs] Y4eOHOI0 NpeMeTa.
[lo 3aBepuieHMHM Kypca XHMHUU Ha 3Tale OCHOBHOTO OOILIEro 0oOpa3oBaHMs BBITYCKHUKH
OCHOBHOM IIIKOJIBI JOJDKHBI OBJIAZIET CIICAYIOIIUMU PE3yIbTaTaMu:
1. Jluunocmmuuie pesynomamul
— Oco3HaHue CBOEH dTHUYECKON MPHUHAIIIC)KHOCTH, 3HAHHE UCTOPUH XUMHUH M BKJIaJa POCCUUCKOM
XUMUYECKON HAYKH B MHUPOBYIO XUMHUIO;
—  ¢opmuposaHue OTBETCTBEHHOTO OTHOIIEHHS K MIO3HAHUIO XUMHH; TOTOBHOCTH U CLIOCOOHOCTH
00yJaronMXxcsi K CaMOPa3BUTHUIO U CaMO06Pa30BAHUIO HA OCHOBE M3YUCHHBIX (DAKTOB, 3aKOHOB
U TEOpUH XMMHHU; OCO3HAHHOTO BBHIOOpa M MOCTPOEHUE WHAWBHIyalbHOM 00pazoBareinbHOU

TPAaeKTOPUH;

—  opmuposanuelenoCTHONECTECTBEHHO-HayYHOMKAPTHHBI MHUpa,
HEOThEMJIEMONYACTHIOKOTOPOMSABIIAETCAXUMUYECKAsIKaPpTUHAMUDPA,;

—  08/1A0€HUeCOBPEMEHHBIMSI3BIKOM, COOTBETCTBYIOIIMMYPOBHIOPA3BUTUSHAYKH u

0O6I1eCTBEHHOUTTPAKTUKH, BTOMYHUCIIE U XUMUYECKUM;

— 0c60eHue COUUATBHBIXHOPM, TPABUINOBEACHUS, poyied W (HOPMCOIMAIBHON JKH3HH B
ColMyMe, TPHUPOJEe W YaCTHOW J>KH3HH HAOCHOBEIKOJOTHUSCKOUKYIBTYPhI H 6E30I1aCHOTO
oOpallleHus C BEIIeCTBAMU U MaTepUaIaMH;

— ¢hopmuposanueKOMMYHUKATUBHOMKOMIIETCHTHOCTHBOOIIICHUHCOCBEPCTHUKAMH 51
B3POCIBIMUBIIPOIIECCEO0PA30BATEIHLHOM, 00I1IECTBEHHOIIOIE3HOM, yueOHO-
HCCIIEIOBATENBCKOM, TBOPUECKON U IPYTUXBUIOBACATEILHOCTH, CBA3aHHBIX C XUMHUEH.

2. MeranpeaMeTHbIE pe3yJibTaThl:

— onpedeneHue 1ienel cOOCTBEHHOTO 00yUeHHMsI, TOCTAHOBKA U (DOPMYIUpPOBaHUE I ceOsT HOBBIX
3azay;

— niaHuposauue TyTe€H JIOCTIDKEHHS JKEJIaeMoro pesyiapTaTa OOy4deHHMs] XHUMHH — Kak
TEOPETUYECKOTO, TAK U IPAKTHUYECKOTO XapaKTepa;

— CcoomHeceHue CBOMX JIEUCTBUU C IJIAHUPYEMBIMH pe3yJibTaTaMH, OCYIIECTBICHHE CIOCOOOB
NEUCTBUIM NpU BBHINOJIHEHUH JAaO0OPATOPHBIX U MPAKTUYECKUX pPabOT B COOTBETCTBUM C
MpaBUJIAMU TEXHUKH 0€30MaCHOCTH;

— onpedeneHue WCTOYHUKOB XMMHUYECKON HH(pOpMAIMM, €€ TMOJIy4eHHE W aHallu3, CO3/aHue
MH(OPMALIMOHHOTO MPOJAYKTA U €r0 Mpe3eHTaLus;

—  UCnob3068aHUe OCHOBHBIX HMHTEJUIEKTYAJIbHBIX OIEpallyil: aHaiM3a U CHUHTE3a, CPAaBHEHUS U
cUcTeMaTu3aluy, 00001eHUs U KOHKPETU3AllUH, 8blsi6/1eHue TIPUINHHO-CIEICTBEHHBIX CBs3EH
U nocmpoerue JOTHUYECKOTO PACCYKICHHS M YMO3AKIIOYEHHs] Ha MaTepHalieé €CTECTBEHHO-
HAyYHOTO COJICpKaHUS;

— YMeHue CO37aBaTh, IPUMEHATh U MPEOOPA30BHIBATh 3HAKU U CHMBOJIBI, MOJICIM U CXEMBI JIJIs
pelieHns yueOHbIX U M03HABATEIbHBIX 33/1aY;

— opmuposanue WM pazsumue IKOIOTUYECKOTO MBIIUICHHUS, JMeHue TPUMEHITh €ro B
MO3HABATEIbHONW, KOMMYHHKATHBHOM, COLMAIbHOW TpPaKTHUKE U  IpodeccHoHANTbHON
OpHUEHTAIINH;

— 2eHepupogaHnue UICH U OTIpeieTICHNE CPEICTB, HEOOXOAUMBIX JUTSl KX peaTn3aliu.

3. IlpeaMeTHbIe pe3y/bTaThI:
Buinycknux nayuumes:
— XapaKTepH30BaTh OCHOBHBIE METO/bI MO3HAHMS: HaOII0/IEHUE, U3MEPEHUE, IKCIIEPUMEHT;
— OIUCHIBATh CBOICTBA TBEPBIX, )KUIKUX, T'a3000pa3HBIX BEIIECTB, BBIACTSA UX CYLIECTBEHHBIE

IIPpU3HAKU,
— PAaCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX MOHSITUMN «aToOM», «KMOJICKYJIa», «XUMHUYECKHHU
QJICMCHT), «IIPOCTOC BCUICCTBO», «CJIIOKHOC BCHICCTBO», KBAJICHTHOCTL», «KXUMHNYCCKAA

peaKknus», UCIOJIb3Y 3HAKOBYIO CUCTEMY XUMUU;
— PACKpBIBATH CMBICJI 3aKOHOB COXpPaHCHHA MACChI BEUICCTB, MOCTOAHCTBA COCTaBa, aTOMHO -



MOJIEKYJIIPHOM TEOPHH;

pa3nuyaTh XUMHYECKUE U GUBNICCKHUEC SIBIICHHUS,

Ha3bIBATh XUMHUYCCKHC SJICMCHTEI;

OTIPEJICIISATh COCTAB BEIIECTB MO UX (hopMysam;

OIPEAEIIATh BAICHTHOCTh aTOMA 3JIEMEHTA B COCIMHECHUSX;

OTIPENIETIATh TUIT XUMHYECKUX PEaKIINA;

Ha3bIBaTh MPHU3HAKU U YCIOBUSI MPOTEKAHUS XUMUUECKUX PEAKIINA;

BBISBJISITh TIPU3HAKU, CBUJIETEIHCTBYIOIIUE O MPOTEKAHUHA XUMUYECKON PEaKIUU MPU
BBIIIOJTHEHUY XUMHYECKOI'O OIBITA;

COCTaBIIATh (POPMYJIBI OMHAPHBIX COCTUHEHU;

COCTAaBJISITh YPABHEHUSI XUMUUYECKUX PEaKIIUiA;

coOnroaTh mpaBuiia 6e30MacHOM pabOThI TP MPOBEIEHUU OIIBITOB;

10JIb30BaThCs 1a00PATOPHBIM 000PYAOBAHUEM U MOCYAOM;

BBIYUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO I MOJIIPHYIO MacChl BEIIECTB;

BBIYUCIISITH MACCOBYIO JIOJIF0O XUMUYECKOTO dJIEMEHTa 10 GOpMyJie COSTMHEHNS;
BBIYUCIIATH KOJIMYECTBO, 00BEM MITM MACCY BEIIECTBA IO KOJUYECTBY, 00bEMY, Macce
peareHTOB WJIH MPOJTYKTOB PEAKIIHH;

XapaKTepHU30BaTh (PU3NUECKUE U XUMUIECKHE CBOMCTBA MPOCTHIX BEIIECTB: KHCIOPOIa U
BOJIOPOJIA;

MOJIy4aTh, COOMPATh KUCIOPO U BOJIOPO/I;

pacrmo3HaBaTh OMBITHRIM MYTEM Ta3000pa3HbIE BEIIECTBA: KUCIOPOI, BOJAOPO;
pPacKpbIBaTh CMBICT 3aKOHAa ABOTAPO;

PacCKpBIBATh CMBICI MOHIATHHA «TETIOBOM A((DEKT peakIum», «MOJSIPHBIA 00beM»;
XapaKTepu30BaTh (PU3NUECKUE U XUMUIECKHNE CBONCTBA BO/IBI;

PacKpBIBaTh CMBICIH MOHATHUS «PAaCTBOP»;

BBIUUCIISITH MAaCCOBYIO J0JIF0 PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

MPUTOTOBJISATH PACTBOPHI C ONIPEACIEHHON MAaCCOBOM J10JI€H PAaCTBOPEHHOIO BEIIECTBA;
Ha3bIBATh COCIMHEHHUS U3YYCHHBIX KJIaCCOB HEOPraHUYECKUX BEIIECTB;

XapaKTepH30BaTh (PU3NUECKUE U XMMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKHUX
BEIIIECTB: OKCHJIOB, KMCJIOT, OCHOBAHHH, COJICH;

ONPEAEIIATh MPUHAIICKHOCTD BEIIECTB K OMPEICICHHOMY KJIACCY COCTMHEHU;
COCTaBJIATh (HOPMYIJIBI HEOPTaHMUECKHX COCAMHEHUI M3YUYCHHBIX KJIaCCOB;

MPOBOJIUTH OIBITHI, HOATBEPXKAAIONINE XUMUYECKHE CBOMCTBA U3YYEHHBIX KJIACCOB
HEOpPraHWYECKUX BEIIECTB;

pacro3HaBaTh ONBITHBIM IYTEM PACTBOPBI KMCIIOT U IIEJI0YEH 110 U3BMEHEHUIO OKPACcKU
WHJIUKATOPA;

XapaKTepHU30BaTh B3aUMOCBSA3b MEXIY KJaCCaMU HEOPraHUUECKUX COEAMHEHUM;
packpbiBaTh cMbici [lepuoauueckoro 3akona /. 1. Meneneena,;

O0OBACHATh (U3UYECKUI CMBICII aTOMHOTO (ITOPSAAKOBOTO) HOMEpPAa XMMHUYECKOTO JIEMEHTAa,
HOMEPOB I'PYIIIBI U Nleproia B nepuoanuecko cucreme J1. . Menneneesa;

0OBSACHATH 3aKOHOMEPHOCTH U3MEHEHUs CTPOSHHS aTOMOB, CBOIMCTB 2JIEMEHTOB B Ipeienax
MaJIbIX IEPUOIOB U IIaBHBIX MOATPYIIIL;

XapaKTepH30BaTh XUMHUYECKHE DJIEMEHTHI (OT BOJIOPO/Ia A0 KaJbIUs) HA OCHOBE UX MOJIOKEHUS
B nepuoauueckoii cucreme /1. 1. MenneneeBa u 0cOOEHHOCTEH CTPOCHHS UX aTOMOB;
COCTaBJISITh CXEMbI CTPOCHHS aTOMOB TepBbIX 20 371€MEeHTOB neproandeckoi cucremsl . M.
Meneneena;

PacKpbIBaTh CMbICI MOHATUM: «XUMHYECKasi CBS3bY», «QJIEKTPOOTPULATEIBLHOCTHY;
XapaKTepU30BaTh 3aBUCUMOCTH (DU3MYECKHUX CBOMCTB BEIIECTB OT THIA KPUCTATLTUYECKON
pelETKY;

ONpEeNENATh BUJI XUMUYECKOH CBSI3M B HEOPraHMYECKUX COEAMHEHUSX;

M300paxaTh CXEMBI CTPOEHUS MOJIEKYJ BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUAAMHU



XUMHYECKUX CBS3CH;

PacCKpbIBAaTh CMBICI MOHITUM «UOH», «KATUOH», «aHUOHY, «3JECKTPOJIUTHIY,
CHEIJIEKTPOIUTHDY, «AIEKTPOJIUTUYECKAS] TUCCOLUAIU», KOKUCIUTEbY, «CTEIEHb
OKHCJICHUS, KBOCCTAHOBUTEIIbY, OKHCIICHHEY, «BOCCTAHOBIICHHC;

OTIPENIETIATh CTENEHb OKUCIICHUS aTOMa 3JIEMEHTA B COSAMHEHUH;

PaCKpBIBATh CMBICT TEOPUU JIEKTPOIUTHUECKON TUCCOIIUALINN;

COCTaBJISITh YPABHEHUS JIEKTPOJUTUUECKON TUCCOLMAIIMU KUCIIOT, IIEJI0Y€EH, COJIEH;
OOBSCHSATH CYIIHOCTB IIPOIECCa IICKTPOTUTUYSCKON TUCCOIMALINN U PEaKIIM HOHHOTO
oOMeHa;

COCTaBIISATh TIOJHBIC M COKpAIIEHHBIC HOHHBIC YPaBHEHUS peaKiuii 0OMeHa;

OTIPENIETISATH BOBMOXKHOCTh IPOTEKAHUS PEAKIIUN HOHHOTO OOMEHa;

MPUBOJUTEH PEAKIIUH, TIOATBEPKIAIOIINE KAYECTBEHHBI COCTAB PAa3JIMUHbBIX BEIIECTB;
OTIPENIETSATh OKUCITUTENh U BOCCTAHOBUTEIID;

COCTaBJISITh yYPaBHEHUSI OKHCIUTEIIBHO ~-BOCCTAHOBUTEIIBHBIX PEAKITUH;

Ha3bIBaTh ()aKTOPHI, BIUAIONINE HA CKOPOCTh XUMHUYECKOU PEaKIIHH;

KJIacCU(DHUITMPOBATh XUMHUYECKHE PEAKITUU TI0 Pa3IMYHBIM MpPU3HAKAM;

XapaKTEepHU30BaTh B3aWMOCBS3b MEXIY COCTAaBOM, CTPOEHHUEM U CBOMCTBAMH HEMETAIIJIOB;
MPOBOJIUTH OTBITHI TIO MOJYYEHUIO, COOMPAHUIO U U3YICHHIO XUMHUYECKUX CBOMCTB
ra3000pa3HBIX BEIIECTB: YIIIEKHUCIOTO Ta3a, aMMHUaKa;

pacro3HaBaTh OMBITHBIM MYTEM Ta3000pa3HbIC BEIECTBA: YIJICKHUCIIBIN Ta3 1 aMMHUAK;
XapaKTEPHU30BaTh B3aUMOCBSI3b MKy COCTABOM, CTPOCHHUEM U CBOWCTBAMH METAILIOB;
Ha3bIBaTh OPraHMYECKUE BEIIECTBA MO X (hopMysie: MEeTaH, 3TaH, dTHJICH, METaHOJI, dTAHOJI,
TJIMIIEPHH, YKCYCHAsI KHCII0Ta, aMUHOYKCYCHAsI KMCJIOTa, CTEApUHOBAs KUCIOTA, OJICMHOBAs
KHUCJIOTA, TIFOKO034;

OIICHUBATD BIIMSHUEC XUMHUECKOTO 3arps3HEHUST OKPYXKAIOIIEH cpeibl Ha OpTraHu3M YeIOBEKa,
IPaMOTHO O0OpaIaThCs ¢ BEIMIECTBAMU B TIOBCEITHEBHOM KU3HH;

OTIPENIETSATh BOBMOYKHOCTh IPOTEKAHUS PEAKIINN HEKOTOPHIX MPEICTABUTENICH OPraHUuYECKUX
BEIIIECTB C KUCJIIOPOJIOM, BOJOPOJIOM, METAINIAMH, OCHOBAHUSIMHU, TAJIOTEHAMMU.

Buinycknux nomyuum 603mMoicHOCMb HAYUUMBCA.

BBIJIBUTATh U TIPOBEPATH SKCIIEPUMEHTAIBHO THIIOTE3bI O XUMHYECKMX CBOMCTBAX BEIIECTB HA
OCHOBE MX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYIATh B XUMHUUYECKHUE PEAKIIHH, O
XapaKTepe U MPOAYKTAX PA3TUIHBIX XUMUUECKHX PEaAKIIHi;

XapaKTEpH30BaTh BEIECTBA [0 COCTABY, CTPOCHHUIO M CBOMCTBAM, YCTaHABIMBAIOT MPUYUHHO-
CJICJICTBEHHBIC CBSI3M MEXK]Ty TAaHHBIMU XapaKTEPUCTHKAMHU BEIIECTBA;

COCTaBIISATh MOJICKYJISIPHBIE U TIOJTHbIE HOHHBIE YPaBHEHHSI [0 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

MIPOTHO3MPOBATH CIIOCOOHOCTD BEILIECTBA MPOSBIIATH OKUCIUTEIBHBIC UM BOCCTAHOBUTEIIBHBIC
CBOJCTBA C yUETOM CTEIEHE OKUCICHUS JIEMEHTOB, BXOISIINX B €r0 COCTaB;

COCTaBIISATh YPABHEHHSI PEAKLIUNA, COOTBETCTBYIOIIUX MOCIIEI0BATEILHOCTH MTPEBPALIICHHIM
HEOPraHMYECKHX BEIIECTB Pa3JIMYHBIX KJIACCOB;

BBIJIBUTaTh U MIPOBEPATH 3KCIEPUMEHTAIBHO TUIIOTE3BI O PE3yIbTaTaX BO3IEHCTBUS Pa3IMUHBIX
(hakTOpOB Ha U3MEHEHUE CKOPOCTU XUMUUYECKOM peaKinuu;

WCIIOJIb30BaTh MPHOOPETEHHBIE 3HAHUS I KOJIOTUYECKH TPAMOTHOTO TMOBEICHUS B
OKpYyKarollen cpene;

HCII0JIb30BaTh MPHOOPETEHHBIE KIIOYEBbIE KOMIIETECHITMH P BBIMOJHEHUH TIPOEKTOB U
y4eOHO-HCCIeIOBAaTeNIbCKUX 3a4a4 TI0 U3YYEHHIO0 CBOWCTB, CIOCOO0OB MOMYYESHHS U
pacro3HaBaHusl BEILECTB;

00BEKTUBHO OLIEHUBATH MHPOPMAITUIO O BEIIECTBAX M XUMUYECKHX MPOIIECccax;

KPUTHYECKH OTHOCUTHCS K MICEBOHAYYHON MHPOpMAIINK, HETOOPOCOBECTHOM peKiiaMme B
CpeacTBax MaccoBoU nHpopmanuu;

OCO3HABaTh 3HAYEHHE TEOPETUUECKUX 3HAHUN MO XUMHUHU ISl IPAKTUUECKOH JAESITEIbHOCTH



YEJIOBEKA;

— CO3/aBaTh MOJEIH U CXEMBI Ul PEILIECHUS yI4EOHbIX U IO3HABATENIbHBIX 33/1a4; IOHUMATh
HE00X0AUMOCTh COOJIIOJICHUS TPEAIMCAHNH, TPEUIaraeéMbIX B HHCTPYKIIHSIX 110
MCIOJIb30BAHUIO JIGKAPCTB, CPEICTB OBITOBOI XUMHUU U JIP.

Coaep:xanue yueOHOro mpeamera «Xumus» B 9 Kiacce.

Paznen 1. IloBTopenne u 06001eHNe cBeAeHNI MO Kypcy 8 kiacca.

bunapusie coemunenus. OKCuibl coJieoOpa3yroIue M HecoseoOpasyromme. [ MIpOKCUIbI:
OCHOBaHUs, aM(OTEpHbIE TUAPOKCHUIbI, KUCIOPOJACcOoAepkKaIIne KUCIoThl. CpeHue, Kuciable, OCHOBHbIE
1 KOMIUIEKCHBIE COJIH.

Tunsl cBsi3u. MoHHBIM THI cBsI3U. KOoBalleHTHAs MOJIsipHAs M KOBAJIEHTHAsI HEMOJSPHAs CBA3b.
Merannuueckas CBs3b

O06o0061meHne cBeeHN 0 XuMudeckux peakiusax. Knaccudukanus XuMuYeckux peakuui o
pa3IMYHBIM OCHOBAaHHUSAM: COCTaBY M YMCIY pPEarupyrolnX U OOpa3yloluxcs BEIIECTB, TEIJIOBOMY
3¢ ¢eKTy, HalpaBICHNUIO, U3MEHEHUIO CTETIEHEN OKHCIIEHHUS 3JIEMEHTOB, 00pa3yIolUX pearupyronme
BEIIECTBA, (pa3e, UCIOJIb30BAHUIO KaTaIn3aTopa.

[TonaTHE O CKOPOCTH XUMHUYECKOW peakmuu. DakTopbl, BIUSIONINE HA CKOPOCTh XUMUYECKUX
peakuuii: MpUpOAAa pearupyroniux BelIecTB, UX KOHLEHTpalMs, TeMmIeparypa, IUIOIIaIb
CONPUKOCHOBEHHUSI, HaIM4Uue KaTanuzaropa. Karamms.

JdeMoHcTpanuu

e (O3HaKOMIIEHHE C KOJUICKIIUSIMU METAJIJIOB H HEMETAJIOB.
O3HaKOMJICHHE C KOJUICKIIUSIMH OKCHJIOB, KUCJIOT 1 COJICH.
3aBUCHMOCTH CKOPOCTH XUMUYECKON PEAKIIUU OT MPUPOJIbI PEarupyroInX BEIECTB.
3aBUCHMOCTH CKOPOCTH XUMUYECKON PEAKIIUN OT KOHIICHTPAIIMH PEearupyroIuX BEIICCTB.
3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIMH OT TJIOMIAd COMPUKOCHOBEHHS Pearupyrommnx
BEIECTB («KUTISIIIHKA CIIOM»).
e 3aBUCHUMOCThH CKOPOCTH XMMHUYECKOH PEaKIIMU OT TEMIIEPATyphbl pearupyrInx BeIeCTB.

JlaGopaTopHble ONBITHI
1. B3aumoielicTBue aMMHuaKka 1 XJIOPOBOJAOPO/IA.
2. Peakuus HeHTpaIu3auu.
3. Habmonenue TemioBoro 3gdexra peakiiuu HeUTpaau3ammm.
4. B3aumoeiicTBre cepHOM KUCIOTHI ¢ okcuaom meau (II).
5. Paznoxenune nepokcuaa BoIOPo/ia ¢ IOMOIIBIO KaTalia3bl KapToders
6. 3aBUCHUMOCTb CKOpPOCTH XMMHYECKON peakuuu OT HPUPOAbl PEarupyrollux BELIECTB Ha
puMepe B3aUMOJCHCTBHsI PAaCTBOPOB THUOCYNIb(aTaHATPUS M Xjopuaa Oapusi, THOCylbdaTa
HATPHS U COJITHOW KUCIIOTHI.
7. 3aBUCUMOCTb CKOPOCTHM XUMHMYECKOW peakIuu OT TPUPOJAbl METaIOB IIPU HUX
B3aHMMOJIEMCTBUH C COJISTHOM KHUCIIOTOM.
8. 3aBUCUMOCTbh CKOPOCTH XUMHYECKOHN peakluu OT NPUPOIbl KUCIOT IPU B3aUMOJACHCTBUU UX
C JKEIIe30M.
9. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM PEaKIIMK OT TEMIIEPATYPHI.
10. 3aBUCHUMOCTb CKOPOCTH XUMUYECKOW PeakUy OT KOHUEHTPAI|H.
11. 3aBUCHMMOCTP CKOPOCTHM XHWMHYECKOW peaklMH OT IUIOMAad CONPUKOCHOBEHUS
pearupyromux BeIecTB.
12. 3aBUCHUMOCTb CKOPOCTH XUMUYECKOW PEaKMU OT KaTaau3aropa.

Pazgen 2. XumMuyeckue peakiuu B pacTBOPax 3J1eKTPOJIHUTOB.
[TonsiTue 00 2MEKTPOIUTUYECKON JUCCOLMALUK. DIEKTPOIUTHI U HEINEKTPOJIUTHL. MexaHu3M
JUCCOLMALMU  JJIEKTPOJIUTOB C PA3JIMYHBIM XapakTepoMm cBsi3U. CTENeHb AIIEKTPOJUTHYECKON
mucconranui. CUIIbHBIE U CIIa0bIe 3JEKTPOJIUTHI.



OCHOBHBIE MOJIOXKEHUS TEOPUU DIEKTPOIUTHUECKON mucconmaiuu. Kiaccupukanus MOHOB U
uX cBolicTBa. KHUCIOTHI, OCHOBAHUS M COJIM KaK JEKTPOIUTHI. VX Kinaccudukanus u Tuccomnmanus.

OO0mmue XUMHYECKHUE CBOUCTBA KUCIIOT: U3MEHEHHE OKPACKH MHIUKATOPOB, B3aUMOJICHCTBUE C
MeTaJUlaMH, OKCUJIAMU U TUJIPOKCUAAMHU METAJUIOB U COJISIMU. MoJeKyisipHble 1 MOHHBIE (IIOJHBIE U
COKpAILEHHBIE) YPAaBHEHUSI pEaKLUii.

XHMMHMYECKUN  CMBICH  COKpAIlEHHBIX YPAaBHEHMM. YCIOBHS IPOTEKaHUS PEAKIUU  MEXAy
AIEKTPOJIMTAMHU JI0 KOHIIA. Psiji akTHBHOCTH METaJIOB.

OO0mue XMMHUYCCKHE CBOMCTBA IIEJIOYCH: B3aMMOJCHCTBHE C KHCIOTaMH, OKCHIAMHU
HEMeTaJlIoB, coysiMU. OOIIMe XMMUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUI: B3aUMOJICHCTBUE C
KHCJIOTaMH, Pa3JI0OKEHHE MPU HArpEeBaHUH.

OO0mue XUMHUYECKHE CBOMCTBA CPEIHMUX COJICH: B3aUMOJICHCTBHE C KHUCIOTaMH, IIEJIOYaMH,
COJISIMH ¥ MeTaJUIaMH. B3anMoelicTBHE KUCIBIX COJIEH CO IIEJIOYaMHU.

lMaaponus, kak OOMEHHOE B3aMMOJIEHCTBHE COJEH ¢ BOJOW. ['MIpoOMW3 COMU  CHUIIBHOTO
OCHOBaHUS U C1a00¥ KUCIOTHL. [ MIp0oJIn3 CONM C1aboTro OCHOBaHUS U CUiIbHOM KucioThl. [1kana pH.

CBoiicTBa KHCIOT, OCHOBAaHUM, OKCHJIOB M COJE€M B CBET€ TEOPUM DJIEKTPOJIUTUYECKOU
JTUCCOITUAIIMN U OKUCITUTEIIBHO -BOCCTAHOBUTEIBHBIX PEAKITUH.

JdeMoHcTpanuu
e lcnblTaHue BEIECTB U UX PACTBOPOB Ha 3JIEKTPOIIPOBOJHOCTb.
e 3aBUCUMOCTb IEKTPOIPOBOJAHOCTH YKCYCHON KUCIOTHI OT KOHIIEHTPALUH.
e JIBmKeHHE OKpAIlIEHHBIX HOHOB B 3JIEKTPHUYECKOM TOJIE.
e OmnpeneneHne xapakTepa cpeabl B paCTBOPAxX COJIEH.

JlaGopaTopHble ONBITHI
13. HQuccormmarus ciaObIX 3JEKTPOJUTOB HAa IPUMEPE YKCYCHON KUCIIOTHI.
14. I3MeHeHre OKpacKu HHANKATOPOB B KUCIOTHOM CpeJIe.
15.Peakius HENTpaIM3alMKu pacTBOPA MIEIOYN PA3TIUYHBIMU KACIOTAMH.
16. I[Monyuenune runpokrcuaa meau (I1) u ero B3anMoaeicTBHE C pa3TMYHBIMUA KHCIOTaMHU.
17. B3aumoeiicTBre CUIBHBIX KUCIOT ¢ okcuaoM meau (I1).
18. B3zaumMoaeiicTBrUE KUCIOT ¢ METALJIAMHU.
19. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
20. ITosryyeHue cTyHsA KPEMHUEBON KUCIIOTHI.
21. KauectBeHHast peakiys Ha XJIOPUA- WIH CyIb(aT-uOHBI
22. I3MeHeHHne OKpacKu MHIUKATOPOB B IIEJIOYHOM Cpejie.
23. B3auMoIeliCTBUE MIETI0YEH C YIIIEKHUCIBIM ra3oM.
24. KauecTBeHHas peakiiys Ha KaTHOH aMMOHHSL.
25. Ilomyuyenue ruapokcuaa meau (II) u ero paznoxenue.
26. B3aumoeiicTBre kapOOHATOB C KUCIOTAMH.
27. llomyuyenue ruapokcuaa xemnesa (I1I).
28. BzaumopeiicTue xenes3a ¢ pactBopom cyiabdara meau (1)

IIpakTnyeckune padoTsl
1. Pemenne sKCriepuMeHTaIbHBIX 33124 110 TeMe «IEeKTPOJIUTHYECKAs TUCCOLIMALIUS

Pa3pen 3. Hemeraaibl 1 MX cOeJNHEHU.

CtpoeHue aroMOB HEMETAUIOB W UX nojoxeHue B Ilepumonnmueckoir cucreme. Psan
ANEKTPOOTPUUATENBHOCTH. KpHUCTalmuyeckue pemérku HEMETAUIOB — IPOCTBIX  BEUIECTB.
AmnoTtpornust U e€ mpuyuHbL. DU3MYEecKHe CBoWcTBa HemeTauioB. OOIIMe XUMHUYECKHE CBOMCTBa
HEMETaJlJIOB:

OKHCIIMTEIBLHBIC U BOCCTAaHOBUTCILHBIC.

l'anorensl, cTpoeHUE UX aTOMOB U MOJIeKYyJl. DU3NUECKHEe U XUMHUYECKUE CBOWCTBA TAJIOTEHOB.

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB TAJIOTEHOB B 3aBUCMMOCTH OT MX MOJoxeHus B [lepuoanueckoit



cucreMe. HaxoxjaeHue TrajoreHoB B TNPUPOJE W UX IMOJydeHHe. buosormueckoe 3HaueHHE U
MPUMEHEHHE TaJIOTCHOB.

['anoreHoBOOPOBI W COOTBETCTBYIOIIME WM  KHCJIOTHI:  IUIABUKOBAs,  COJISHAs,
OpoMOBOIOpOIHASI, HOAOBOMOpoaHas. ['anmorenunsl. KadecTBeHHBIE peakiMM Ha TaJOTCHUI-HOHBI.
[TpumeHeHne coeIMHEHUI TAIOTEHOB U UX OMOJIOrHYecKast POJib.

Oobwas xapakrepuctuka eMeHToB VIA-rpymnmnel. Cepa B ipupoje U €€ nojaydeHue. AJuIOTPOIIHbIE
MOAU(HUKAIIIN CePBI U UX CBOMCTBA. XMMUYECKUE CBOMCTBA CEPHI M €€ IPUMCHEHUE.

CepoB01OpO: CTPOCHHUE MOJIEKYJIBI, (PU3NYECKHAE U XUMUYECKHE CBOMCTBA, TIOJTyUYCHHE U 3HAUYCHHE.
CepoBonopoanas kuciorta. Cynbhuasl 1 ux 3HaueHue. JlroMmuHopopsl.

Oxcun cepri(1V), cepaucras KucnoTa, cyabhuTel. KauecTBeHHas peakiys Ha Cyinb()UT-HOH.

Oxcup cepwi(VI), ceprast kucioTa, cyibharsl. Kpucramioruaparsl.

Cepnast kuca0Ta - CUIIBHBIN 37eKTpouT. CBoMcTBA pa30aBiIeHHON CEPHOM KHUCIOTHI, KAK TUITMYHOU
KHCJIOTBI: B3aUMOJICHCTBHE C METAaJUIaMU, OCHOBHBIMU M aM(OTEPHBIMH OKCHJIAMH, OCHOBAHUSMHU H
aM(OTEepHBIMH THIPOKCHIAMH, cOJsIMU. KauecTBeHHas peakius Ha Cylb(aT-HuoH.

OO0miast xapakTepucTUKa DJJIEMEHTOB VA-Tpynmbl. A30T, CTPOCHHE €ro aroMa M MOJIEKYIIbI.
du3nyuecKkue U XUMHUYECKHE CBOMCTBA M MPUMEHEHHE a30Ta. A30T B MPUPOJAE M €ro OMOJIOTHYecKast

POJIb.
AMMUak, cTpoeHue MOJIEKyabl U (pu3nueckre cBONCTBAa. AMMHUAYHas BOJA,, HAIIATBIPHBIN CHUPT,
ruapar aMmuaka. JIOHOpHO - aKUEeNnTOpHBIM MeXaHu3M oOpa3oBaHHMSl KaTHMOHAa AaMMOHHUS.

BoccranoButenbsHbie cBOMcTBa aMmMuaka. Conu aMMOHUA M UX NMpUMeHeHHne. KauecTBeHHas peakius
Ha KaTHOH aMMOHMSI.

Okcuapl a30Ta: HECOJICOOpPA3yIIIMe W KHUCIOTHBIE. A30THCTas KUCIOTa W HUTPUTHL. A30THas
KHCJIOTA, €€ MoJlydeHue u cBoricTBa. Hurpartsl.

®dochop, crpoenune aroma u amwtorponus. Dochumpr. Dochun. Oxcua dochopa(V) u
oprodochopnas kucinora. Docdatel. DochopHbie ynodpenus. MHCEKTULIH B

OO6mrast xapaktepuctuka 37aeMeHTOB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHS aTOMOB, MPOCTBIX
BEIIECTB M COCIUHEHUIl B 3aBHUCHUMOCTH OT IOJIOKEHUs 3yeMeHToB B Ilepuoamueckoil cucreme.
VYrnepoa. AnnotpornHbie MoauduKanuy: anmMas, rpadut. AMOpQHBIA YIIIepoa: caxka, aKTUBUPOBAHHBIN
yrojib. ApncopOrus. XUMHYECKHE CBOMCTBa yriepoaa. KokcoxuMuueckoe MpPOU3BOJACTBO M €ro
npoykuusi. Kapouapr.

Oxcun yraepoma(ll): crpoenue Mosekyinsl, moiydeHue W ero cpoiictBa. Okcup yriaepoma(lV):
CTpPOEHHE MOJIEKYJbl, MOJydYeHUE M €ro cBoicTBa. YrosbHas kucioTa. ConM yroibHOW KHCIOTHI:
KapOOHAaThI U THJIPOKapOOHaThl. TexHu4yeckas ¥ MUIIeBas coJa.

Opranuyeckast XuMusi. YTJIEBOJIOPOIBI..

MertaHn, 3TaH ¥ IpomnaH Kak MpeleibHble (HACHIIIEHHbIE) YIIeBOAOPOAbl. DTHIICH U alleTHIICH, KaK
HemnpeenbHble (HEHACBIIEHHBIE) yrieBodoponsl. CTpykTypHble (opmynbl BemiecTB. [ opeHue
yriaeBoA0POA0OB. Peakuuu neruapupoBaHus MpeAeabHBIX YIIIeBOA0po10B. KauecTBeHHbIE peakiuu Ha
HemnpeenbHbIE COSTUHEHMS.

CnupTbl. DTUJIOBBIA CHUPT, €ro IMOJyueHUEe, MPUMEHEHHEe U (PU3HOJOTrHYecKoe JICHCTBHE.
Tpéxaromublii cnupt rmuepuH. KadecTBeHHas peakius HAa MHOTOATOMHBIE CIUPTHL. YKCYCHas
KHCIIOTA - TIPEJICTaBUTENb Klacca KApOOHOBBIX KUCIOT.

Kpemnuuii, ctpoenue ero aroma u cBoiictBa. Kpemuuii B mpuponae. Cunuimasl u cunad. Okcup
kpemuus(1V). KpemuneBas kucnora u e€ conu.

[IpousBoacTBo crekna U neMeHTa. [IpoayKius CUIMKaTHON MPOMBIIIJIEHHOCTH: ONTUYECKOE BOJIOKHO,
Kepamuka, ¢papdop, pasac. OnTuyeckoe BOJIOKHO.
Hemeranner B mpupoye. @pakimoHHas NEperoHKa *KHUAKOTO BO3AyXa KaK CIoco0 MOTydeHHs
KHCTIOpo/ia, a30Ta, aprona. [lomyuenue gpocdopa, kpemHus, Xa0pa, noaa. IIEKTPOIU3 PAaCTBOPOB.
[lony4yeHnue cepHOMl KHUCIOTHI: CHIPbE, XUMHU3M, TEXHOJOTMYECKas CXE€Ma, METO]l KHUIISIIEro
CJIOs1, IPUHIIUIIBI TETJIO00MEHa, TPOTUBOTOKA U IMpKyisiiun. OneyMm. [Ipon3BoacTBO aMMHaka: ChIpbE,
XUMU3M, TEXHOJIOTHYECKasl CXeMa.

JdeMoHcTpanuu
e Komnekus HeMeTamIos.



e  Mojenu KpUCTAJUIMYECKUX PEILIETOK HEMETAJUIOB: aTOMHBIE M MOJIEKYJISIPHBIE.
e (O30HATOP W MPUHITUIIBI €r0 PAOOTHI

e ['opeHue HEMETAIUIOB - MPOCTHIX BEILECTB: Cephl, (pocdopa, IPEBECHOTO YTJIsl.
e  OO0pa31pl TaJOreHoB - MPOCTHIX BEIIECTB.

e B3aumoJeHCTBHUE raJIOTEHOB ¢ METAJUIAMM.

e BriTecHeHue xjiopa OpoMOM WM HOJA U3 PACTBOPOB UX COJIEH

e  Kosekuus npupoHbIX COEAUHEHUN XJI0pa.

e BsaumopeicTBHE CEPhI C METAIAMM.

e ['opeHue cepbl B KUCIOPOIE

e  Koexkuus cynbQUIHBIX PY.

e KauecTBenHas peakuus Ha CyabGUA-UOH

e OOecuBeuyrBaHNE OKPAILIEHHBIX TKAHEH U IBETOB CEPHUCTBIM I'a30M.

e B3saumonelcTBUE KOHIEHTPUPOBAHHON CEPHON KHCIIOTBI C MEJIBIO.

e  OOyriMBaHHE OPraHMYECKUX BEIIECTB KOHLEHTPUPOBAHHOMN CEpHON KHCIOTOMN
e Jluarpamma «CocTaB BO3IyXa».

e Buneodparments! u cnaiapl «IItnubu 6azape».

e [lonydenue, coOupanue u pacro3HaBaHUE aMMHaKa.

e Paznoxenue 6MXpoMatr aMMOHHSI.

e B3saumonelcTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO.

e - ['opeHue 4€pHOro nopoxa.

e PasnoxeHue HUTpaTa KajJusl U TOPEHUE IPEBECHOTO yroJjibKa B HEM

e - OOpa3ipl TpUPOAHBIX coenuuennit pocdopa.

e Topenne pocdopa HA BO3IyXE U B KUCIOPO/IC.

e [lomyuenue Genoro docdopa U UCTIBITAHUE E€TO CBONCTB

e  Komrekrus «O0pa3ibl IPUPOTHBIX COCTUHEHHUH YIIIepoaay

[ ]

[Toptper H.Jl.3enunckoro. Ilormomenne axkTUBUPOBAHHBIM YIVIEM PACTBOPEHHBIX BEILIECTB
WJIY Ta30B.

e VYCTpoHCTBO MPOTHUBOTA3A.

e Moenu MOJIEKyll MeTaHa, 3TaHa, STUJICHA U alleTHICHA.

e BsaumopeiicTBue aTUiIeHa ¢ OGPOMHOI BOJOH M paCTBOPOM MEepMaHIraHaTa Kajus.

OO0111e XMMUYECKUE CBOMCTBA KUCIIOT HA IIPUMEPE YKCYCHON KHUCIIOTHI.

KauectBenHas peakuus Ha MHOTOATOMHBIE CIIUPTHI.

Komnexuus «O6pa3ibl NpUpoIHBbIX COSAUHEHUN KPEMHUS.

Konnekuus crekina, KepaMHUKy, HEMEHTA U U3JEIUM U3 HUX.

Konekuus npoayKuuu CUIMKaTHOM MPOMBIILIIIEHHOCTH.

BuneodparmenTs! u cnaiiapl «[Ipor3BoACTBO CTEKIIA U [IEMEHTA .

Komnexkuust «IIpupoaHbie coequHeHns HEMETAIIOB) .

BuneodparmenTs! u cnaiiapl «DpakimoHHAas IEPETOHKA KHUIKOTO BO3TyXa)»
Buneopparmentst u  cmaiinel  «llomyuenume  Bomopoda, KHCIOpOAa U TaJIOTEHOB
NIEKTPOIUTUYECKUM CIIOCOOOMY.

Mopnenu annaparoB Ui IPOU3BOJICTBA CEPHOU KUCIIOTBHI.

Mopnenb KUIAIIEro cios.

Mopnenb KOJIOHHBI CUHTE3a aMMHAKa.

Buneopparmentsl u crnaiiabl «IIpou3BOJICTBO CEpHOM KHCIOTBI».
crnai sl «IIpon3BoaCTBO aMMuaKay.

Komnexuust «CpIpb€ 115 MOJIy4EHUsI CEPHON KUCIOTBD».

n

Buneodparmentsl u

JlabopaTopHbIe ONbITHI
29. Pacno3HaBaHue rajJoreHua-HoHOB.
30. KauecTBeHHbIE peaKkiuu Ha Cylb(aT-nOHBI.
31. KauecTBeHHas peakius Ha KATHOH aMMOHHUS.



32. X¥MHUUYECKHE CBOMCTBA @30THOM KUCIIOTHI, KaK JIEKTPOJIUTA.

33. KauectBeHnHbie peakuuu Ha pocdar-uoH.

34. Ilony4yeHue u CBOICTBA YTOJIbHON KUCIIOTHI.

35. KauecTBeHHas peakius Ha KapOOHAT-HOH.

36. IIponyckaHue yrieKuciioro ra3a 4epe3 pacTBOp CHUJIMKaTa HaTpHsL.

IIpakTnuyeckune padoTol

2. 3ydeHue CBOMCTB COJITHON KUCIIOTHI.

3. U3ydeHune CBONCTB CEpHOM KUCIIOTHI.

4. TlonydyeHue aMMuaKa U U3y4eHUE €ro CBONCTB.

5. Tlony4yeHue yriekucaoro ra3a u u3ydeHue ero cBoicTB. KauecTBeHHas peakiusi Ha KapOOHAT-HOH.

Pa3nen 4. Metaijibl U UX COeIMHEHUSA

[Tosmoxenne MetaioB B [lepuoanueckol cucreMe XUMHUECKUX 3J1eMeHTOB 1. M. Menneneesa,
CTPOEHHE MX aTOMOB M KpHUCTAUIOB. Merauinyeckass CBsi3b M MeETaJUIMUECKas KpHUCTAJUIMYEcKas
pemiérka. @Du3nyeckue CBOMCTBA METAUIOB: JJEKTPO- M TEIUIONPOBOJHOCTb, OTPaKaroliast
CIOCOOHOCTB, MIIACTUYHOCTb. CIlsIaBbl YEPHBIE U LIBETHBIE.

Meramibpl Kak BOCCTAaHOBMTENH. OJIEKTPOXMUMHUYECKUN psAJ HampsbkeHud. BiammopeiicTBue
METaJJIOB C HEMETaJNIaMH, OKCUJIaMH, KUCIIOTaMH, COJIIMU. AJTFOMUHOTEPMHUSL.

O6mras xapakTepucTika 351eMeHTOB |A-rpynmbl OKCUIBI U THAPOKCUIBI MIETOYHBIX METAIOB,
UX TOJy4eHHe, CBOWCTBA, NpHMeHeHue. BaxxHeillne coju IIENOYHBIX METAIOB, MX 3HAYEHUE B
YKUBOW M HEXKUBOU IPHUPOJE U B )KU3HU YEIIOBEKA.

Obmas xapakrepuctuka 31eMeHTOB ||A-rpymnnbl OKCUAbI U THAPOKCH]IBI MIET0YHO3EMETbHBIX
METaJUIOB, UX MOJIyYE€HHE, CBOMCTBA, IPUMEHEHNE. BaxkHene conu 1EeI09YHO03EMENIbHBIX METAIIJIOB,
UX 3HAYEHHUE B XKUBOM M HEKMBOM NMPHUPOAE U B KU3HU yejoBeka. KapOoHaThl M IMIpOKapOOHATHI
KaJIBLIMSL.

XKéctkocTh BOJBI: BpeMeHHasg U MOcTosHHasA. CrocoObl yCTpaHEHHUS BPEMEHHOU KECTKOCTH.
Crioco0pl ycTpaHeHHUs MOCTOSIHHOM KECTKOCTH. MIOHUTEI.

CoenuHeHus aTlOMUHHS B MPUPOJIC. XUMHUUYECKHE CBOMCTBA amoMUHUA. OCOOCHHOCTH OKCHIA
U THJIPOKCHJA ATIOMHUHHS KaKk aM(OTEepHBIX COeAMHEHMH. Bakueimme coyiv amoMUHHS (XJIOPUI,
cynsdar).

OcoOenHoctu cTpoeHusi atoma kenes3a. JKemezo B mpupone. Baxkwueiimme pynabl skenesa.
Oxkcunbl 1 ruapokcuabl skene3a(ll) m xenesa(Ill). Comm xenesa(ll) u xenesa(Ill). OGHapyxeHue
MOHOB KaTHOHOB K€JIe3a B PaCTBOpE. 3HAUCHHE COCAMHEHUH XKee3a.

Koppo3uss xumuyeckass ¥ 3J€KTpOXMMHYECKas. 3alllUTa METAJUIOB OT KOppo3uu. Metamibsl B
pupojie: B CBOOOJHOM BHUAE U B BHje coenuHeHuil. [lonstie o Merammypruu. YépHas U 1BETHAA
Metamyprus. [Iupomeramiyprusi, TUAPOMETANUTyprusi, 3JIEKTpoMeTautyprus. JlomMeHHbId mpoiecc.
[lepepaboTka yyryHa B CTajlb. DIEKTPOIU3 PACIIIIABOB.

JdeMoHcTpanun
e BzaumojelcTBHAE HATPUS, JTUTHS U KaIbIMS C BOJOM.

e ['opeHue HaTpus, MarHusl U JKeje3a B KUCIOPOJIE.

e Bcnpllka TEpMUTHOM CMECH.

e  BsanmoneicTBHe CMECH MOPOIIKOB CEPHI U XKENE3a, [IMHKA U CEPBI.

e Bi3aumoaelCTBHE aJIOMUHHS C KHCIOTaMH, IIeI0YaMy M BOJOI.

e  BsaumopeicTBue xene3a U MEAU C XJIOPOM.

e BsaumonelcTBME MeIUM C KOHLIEHTPUPOBAHHOW CEPHOM KHUCIOTOM M a30THOM KHUCIOTOU
(pa30aBneHHON U KOHIICHTPHUPOBAHHOI).

e  Okpacka MjJaMeHU COEAMHEHUSIMHU HIEJIOYHBIX METAIIOB.

e  Okpacka MjJIaMeHU COECAUHEHUSIMHU HIENOYHO3EMENbHBIX METAJIIOB.

e [amieHue U3BECTH BOAOM.

e [lomyudeHue KECTKOU BOABI B3AMMOJICHCTBUEM YIIIEKUCIIOTO C U3BECTKOBOM BOJIOM.

e VYcTpaHeHHE BPEMEHHOH KECTKOCTH KUTISTYCHHEM U T00aBKOM COBI.



YcTpaHeHue noCTOsIHHOM sKECTKOCTHU 100aBKOM COMBI.

VoHUTBI M IPUHLIUIT UX NEHCTBHS (BUACO(PPATMEHT).

Kosnexuust mpupoIHbIX COCIUHEHNUN aTIOMUHMS.

Buneodparmentst u cnaiiabl «OKCHIT aTIOMUHUS U €70 MOAU(DUKAITTI.
[omy4yenne ampOTEPHOTO TUAPOKCHAA ATIOMUHUS M UCCIIEIOBAHUE €r0 CBOMCTB.
Komnexnuus «XuMuueckre HICTOYHUKH TOKA.

PesynpTaThl IIMTENBHOTO SKCIIEPUMEHTA II0 W3Y4YEHHI0 KOPPO3HMM CTaJbHBIX H3ACIUN B
3aBUCHMOCTH OT YCJIIOBUH IPOLIECCOB.

Boccranosnenue menu u3 okcuaa meau (11) Bogopoom.

Buneodparmentst u cnaiiapl « [pou3BOICTBO UyryHa U CTAIM».
BuneogparmenTs! u cnaiiasl «M3nenust U3 4yryHa v cTaiam.

BuneodparmenTs! u cnaiiabl «I[Ipou3BoACTBO aTIOMUHUSY.

JlabopaTopHble ONbITHI
37. B3aumogeiicTBue xenesa ¢ pactBopoM cyibdarta meau(ll).
38. [lomydeHnre n3BECTKOBOM BOJIBI U OTIBITHI C HEH.
39. Ilonyuyenue ruapokcuaos xkenesa (1) u (11I).
40.KauecTBeHHBIE peaKIMU HAa KATUOHBI KEJe3a.

IIpakTH4eckne padoThI
6. [losryueHue xecTKON BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.
7. Pemienne sxcriepuMeHTaIbHBIX 3aa4 10 TeMe «MeTamiby.

Pa3nen 5. Xumusi u okpy:xamomasi cpeaa.

Crpoenue 3emud: sapo, MaHTHs, 3€MHas KOpa, MX XUMHUYECKHU cocTaB. Jlutochepa m eé
XUMHUUYECKU coctaB. MuHnepanbl. Pyabl. Ocagounsie nmopoasl. [lone3nbie uckonaemple. X UMUYECKUAM
cocTaB TuaApocdepbl. XUMHUECKHH COCTaB aTMOC(hEpHI.

HcTouyHnKr XMMHUYECKOTO 3arps3HCHHs] OKPYXKaWIIeH cpepl. [7o0ambHbIE 3KOJIOTHYECKUE
npoOieMbl  4YeJIOBEYeCTBA: MApHUKOBBIM  3((deKr, KHUCIOTHBIE [JO0XKAW, O30HOBBIE  JABIPHI.
Mex1yHapoJHOE COTPYAHHYECTBO B OONACTH OXpaHbl OKpYyXKaroleil cpeapl OT XUMHYECKOTO
3arpsi3HeHus. «3enéHas XUuMUs».

JdemoHcTpauuu
e Buneobparmentsl u cimaiinbl «CtpoeHue 3emiid U e€ XUMHUECKHi coctaBy. " Kosutekius
MUHEPAJIOB ¥ TOPHBIX TOPO/I.
e Komnekmus «Pynpl meTamiosy.
e  Buneodparmentsl u cnaiiapl «Io0anbHbIe SKOJOTUYECKHUE MTPOOIEMBI YeTIOBEUECTBAY.

JlaGopaTopHble ONBITHI
41. 3yueHue rpanura.
42. N3yueHne MapKHUpOBOK PA3JINYHBIX BUI0B IPOMBIIICHHBIX U IPOJA0BOJILCTBEHHBIX TOBAPOB

Pazgen 6. O0o01eHne 3HAHMI MO0 XMMHUHM 32 KYpPC OCHOBHOM 1iko.bl. [ToaroroBka k OcHoBHOMY
rOCyAapCTBEHHOMY JK3aMeHy.

CrpoeHne aTomMa B COOTBETCTBHUHU C IIOJIOKEHMEM XHMHYECKOTO 3ieMeHTa B Ilepnoanueckoit
cucreme. CTpoeHue BeIeCTBA: XMMHYECKash CBS3b M KPUCTAUNIMYECKHE PEIIETKH. 3aBUCHMOCTH
CBOMCTB 00pa30BaHHBIX 3JIEMEHTAaMH IPOCTHIX BEIIECTB (METAIOB, HEMETAJIJIOB, 0J1aropoJHBIX ra30B)
OT TMOJIOKEHMsI 211eMeHTOB B Ilepuoguueckoi cucreme. THUMOJOrMS HEOPraHUYECKUX BEIIECTB,
JieJIEHUE UX Ha Kiacchl ¥ rpynnsl. [Ipeacrasurenn.

[Ipu3Haky M yciaoBUS NMPOTEKAHHWS XUMUYECKUX peakuMi. TUIONOrus XMMHYECKUMX pEaKLMH IO
pa3NUYHBIM OCHOBaHUAM. Peakiinu noHHOTO 0OMeHa. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUH.

XUMHUYECKHEe CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEepHbIE XUMUYECKHUE CBOMCTBA COJICOOPA3yIOIIUX
OKCHJIOB, THJIPOKCHI0B (OCHOBAHHM, KUCIIOT U aM(OTEPHBIX THAPOKCUIOB), COJIEH.



Temamuueckoe njiaanupoeanue

Ko.1-

Ne Jdomamnee
u/n Ha3Banue pa3nena Tema ypoka BO N —
4acoB
1. Iloemopenue u Krnaccudukarus HEOPraHMIeCKUX BEIIECTB U UX 1 1.1, xap-ka
0000uwenue HOMEHKJIaTypa X3
ceedenuii no Kypcy
8 knacca
(6 uacoes)
2. [ToBTOpenue no teme: ['eneTnyeckas cBsI3b 1
MEXIy K1accaMiy. BBEIYHCIICHUS TI0 XUMHYECKUM
YpaBHEHUSIM.
3. Bxonnas koHTposbHas paboTa 1
4. Knaccudukanus xumuueckux peakuuid. JI.o. Ne 1 I1.2
1-5
5. [ToHsiTHE O CKOPOCTH XMMUYECKOU peakuuu. JI.o. 1 I1.3, 3an 3.4,
Ne 6-12 ctp 23
6. Karamm3 n xatamuzatopsl. JI.o. Ne 5 1 I1.3, ctp 22-
23,3a1 5
ctp.23
7. Xumuueckue DIIEKTPOJIUTUYECKAS JUCCOIALIMS. 1 I1.4, 3an.5, 7
peakuuu 6 DNeKTpOIUTHI MHEANEKTPOInThI. JI.0. Nel3 c.30
pacmeopax
INEKMPOAUmMos
(12 uacos)
8. OCHOBHBIE TIOJIO)KEHUS TEOPUHU 1 I1.5, c.31-32
aneKTpoauTHIecKkon quccomuaruu (TDJT).
9. Jlucconmanus KUciaoT, OCHOBAaHUM U COJICH. 1 I1.5, c.32-34
10. HoHHbIe ypaBHEHUS pEaKIIHii. 1 I1.5 c.34,
No5-7
11. VYrpaxHeHUsI B COCTaBJICHUU HOHHBIX 1 I1.5, 3a1.9,10,
ypaBHEHUH. 11
12. XUMHYECKHE CBOMCTBA KHCJIOT KaK 1 I1.6
ANEKTPOJIUTOB
Jl.o. Ne14-23
13. XuMHYeCKHe  CBOMCTBA  OCHOBAHMH  Kak 1 I1.7,3an.4, 5
anektponnutoB.J1.0.No24-28
14. XuMHUuecKue CBOMCTBa coJiei Kak 1 I1.8, 3ax. 4
anektpoanuToB.JI.0. Ne29-31
15. [Tonsatue o runponuse conei 1 I1.9,3.4u5
16. IIpaktnyeckas pabora Ne 1. Pemenue 1 C.53-54
AKCIIEPUMEHTATBHBIX 3aa4 1o Teme
«QnekTponutudeckas nuccoruanus». T.5.
17. O00011IeHNE U CUCTEMATU3aLUsA 3HAHUHA 110 TEME 1 ITonroroska
«XUMHUYECKUE peaxiuu B pacTBopax K K/p
AIIEKTPOJIUTOBY
18. KontponeHast pabora Ne 1 mo Teme 1
«XUMHUYECKUE peaxIuu B pacTBopax

OJICKTPOJIUTOB»




19. Hememannet u ux | O0mas xapakTeprucTUKa HEMETAILIIOB I1. 10, 3an.
coeounenus 4,5,6
(29 uacoes)
20. OOmas xapakrtepuctuka HemetawuioB VIIA — I1.11, 3a1.6
T'PYIIIBI — TaJIOTCHOB.
21. Coenunenust rajoretos. JI. 0. Ne 29 I1.12, 3ax1 6,7
22. [Ipaktuyeckas padora Ne 2 «l3ydeHue CBOWCTB Crp.72
COJISTHOM KUCIIOThI». T.b.
23. OOmiass  xapakrepucTtuka 2j1eMeHToB  VIA- I1.13,3an 5
rpynnsl — xajipkoreHos. Cepa.
24, CepoBonopo U CyIb(PUIbIL. I1.14, 3an4, 5
25. Kucnoponnsie coenunenus cepsol. JI. 0. No 30 I1.15, 3a1.6, 7
26. CepHas kuciioTa Kak okuciutenb. [lonyuenne u Crp.83-85,
MIPUMEHCHHIE CEPHON KHUCIIOTBI. 3a1.8
27. [IpakTnueckast pabora Ne 3 «M3yueHue cBoHCTB Crp 86
cepHOl Kucinote». T.b.
28. OOmiass xapakrepucTuka 3j1eMeHToB VA — I1.16, 3a1 4
rpynnsl. A3oT.
29. Ammuak. Comn ammonus. JI. o. Ne 31 I1.17, 3axm. 7,
8
30. [Ipaktuueckass pabora Ne 4  «llomydyeHue Crtp.94
aMMHMAKa U U3YYEHHUE €r0 CBOWCTBY.
31. Oxkcuasl a3oTa. I1.18¢.95-96
32. A30THasg  KMCIOTa KaKk  OKHCIMTEIb, €€ Ctp.96-98,
nosiyaenue JI.o. No 32 3an 8
33. Coiu a30THOM KUCIIOTHL. C.98, 3.5
34. docdop. Ctp. 100-101
35. Kucnoponusie coemunenus docdopa. [lonsarue Crp. 102-
o ¢ochopHbIx ynooperusx. JI.o. Ne 33 103, 3am 4,5
c. 103
36. OO6mrass  xapakrtepuctuka dyeMeHToB  IVA- I1.20 3an..6, 7
rpymbl. YTiaepos.
37. Oxkcuipl yriaepoja. Crp 119-111
38. VYrosbHas kuciorta u €€ coym.JI.o. Ne 34 Crp. 111-
114, 3am1.6
39. YTr1eBo10poibl. ITap 22, 3an 6
40. Kucnoponaconepxarue OpraHu4ecKue [Tap 23, 3an.
COEIMHEHUSI 6
41. [Ipaktnueckas pabdota Ne 5 «llomyuenue Crp 115
YIJIEKUCIOTO Ta3a M M3y4YeHHE €ero CBOMCTB.
KauectBenHnas peakuus Ha kapboHaT-uon». T. b.
42. KpemHuii u ero coeiuHeHus ITap.24, 3.5
43. CunukaTtHasi IPOMBIIUIEHHOCTb ITap.25
44, [Tonyuenue HeEMETAIIOB ITap 26,5 3. 4
uS
45, [Tony4yenue BAKHEHUIINX XUMHYECKUX ITap.27
COCIMHEHUN HEMETAJIOB
46. O00011IeHNE U CUCTEMATH3ALMA 3HAHUHA 110 TEME Crp 141-142
«HeMeTannsl 1 UX COCTMHEHHS
47. KonTtponeHas pabota Ne 2 o Teme «HemeTanibl
U UX COCTUHEHUSD.
48. Mertauibl m ux | OOmias xapakTepuCTHKa METAJUIOB. I1.28




COCAINMHCHUHA

(13 uacoe)
49, OO01Ke XUMHYECKHE CBOMCTBA METAIIIIOB. I1.29 3ax 4,6
50. OOm1ast XxapaKTepUCTUKAIIEIIOYHBIX METAJIJIOB. I1. 30, 3ax 3
nu 4
ol. OO01as XxapaKkTepUCTUKALEIOYHO3EMENBHBIX I1.31,3ax 5
METAJLIOB.
52. XKéctkocTh BOMIBI M CLIOCOOBI €€ yCTpaHEHUS ITap 32, 3.
5,7
53. [Ipaktuueckas pabora Ne 6« KecTtkocTh BOAbI U Crp. 166
criocoObI e€ ycrpaneHus». T. b.
o4, AJTIOMUHHI ¥ €T0 COCTMHEHUS. ITap 33 3.5a
55. XKeneszo u ero coequnenus. JI.o.Ne 39-40 [Tap.34,
3anx.4a,5a, 6a
56. [IpakTnueckas pabora Ne 7 «Pemenue Crp 177-178
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Metame». T. b.
o7, Koppo3zust MeTaioB 1 criocoObl 3alIUTHI OT HeE. ITap 35, 3.4,5
58. Meramisl B npupoje. ITonstue o Meramnypruu. ITap 36
59. O06o06mIenne 3HaHUN TI0 TeMe «MeTauTbDy. Crpl89-
19036,8
60. Kontponbras padota Ne3 o teme «MeTayby.
61. Xumus u XUMHUYECKUH cocTaB I1aHeThl 3emirst.J].o. Ne41 I1.37, 3a1.5,6
OKpydcarouan
cpeoa
(2 uaca)
62. OxpaHaoKpyKaromiein cpeapl OT XHMHYECKOTO I1.38, 3.6,7
3arpsisHeHus. JI.o. Ne42
63. Oboowenue BemecrBa I1.39, 3.c
3HAHUIL NO XUMUU 207-208
3a Kypc 0CHOGHOU
WIKOJTbL.
Iloozomoexa k
Ocnoenomy
20Cy0apcmeeHHomy
IKIAMEHY
(6 uacoe)
64. XHUMHYECKUE PEAKITUN I1.40, 3.9
65. [Ipomexyrounas aTTecTalusl. Htorosas
KOHTpOJIbHAs padoTa.
66. OCHOBBI HEOPraHUYECKON XUMUU I1.41
67. OCHOBBI HEOPraHUYECKON XUMUHU. I1.41
68. KauecTBeHHBIE peakiMM Ha MOHBI U HEKOTOPHIE Crp. 218
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