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MOSACHUTEJIbHAST 3ATTUCKA.

1. IlosicHuTeLHAS 3aIHCKA

Pabouas mporpamma ydeOHOro Kypca Xumus Ui 8-9 Kiacca COOTBETCTBYET (enepaabHOMY
roCyJJapCTBEHHOMY 00pa30oBaTeIbHOMY CTaHJApTy OCHOBHOIO  00IIero oOpa3oBaHMs U COCTaBJIEHA C
yuetom OOIT OOO MKOYVY Hogorpournxkas OOL, npumepHON mporpammbl MO Y4eOHBIM MPEIMETAM.
Xumus.8-9 knacc.(CtanaapThl BTOPOTO MOKOJICHUS)

1.

Pabouas mporpamma OpreHTHpPOBaHA HA UCIIOJIB30BaHNE YIEOHO-METOMIECKOT0 KOMIUICKTA!
VYueonuk: ["abpuensu O.C. «Xumus» 8 Ki1.: yued. 11 o01ieo0pa3oBaTeNbHBIX yUpeKIeHui- M. .
Hpoda, 2018. - 287c;

VYueonuk: ["abpuensn O.C. «Xumus» 9 ki.: yued. s o01ieo0pa3oBaTeNbHBIX yUpeKIeHu- M.
Hpoda, 2014. - 312¢;

Vueonuk: ["abpuensn O.C. «Xumus» 9 Ki1.: TONOJHUTEIbHBIE TJIaBbI yueO. s
0011e00pazoBaTebHbIX yupexkaenuii- M.: JIpoda, 2016.;

Xumus. 7—9 knaccsl : paboyas nporpamma k Jiuaud YMK O. C. I'abpuensina : yueOHO-
metoaudeckoe mocooue / O. C. I'abpuensa. — M. : Jlpoda, 2017. — 123, [1] c.

2.IlnanupyemMble pe3yJibTaThl 0CBOCHHUS YUe€OHOI0 MpeaMeTa XUMHUS

Buinycknux nayuumcs:

- XapaKTepu30BaTh OCHOBHBIC METO/Ibl IO3HAHUS: HAOIIOIEHUE, U3MEPEHNUE, SIKCIIEPUMEHT;

- OIIMCBIBATh CBOWCTBA TBEP/BIX, KUAKUX, Ta3000pa3HbIX BEIIECTB, BBIACHSS UX CYLECTBEHHBIE

IIPpU3HAKHU;

- PpacKpbIBaTb CMBICII OCHOBHBIX XHWMHYCCKUX MMOHSATHH «aToM», «MOJICKYJIa», «XAMHWYECKHI

QJIEMCHT», <«IIPOCTOC BCIICCTBO», «CJIOKHOC BCIICCTBO», «BAJCHTHOCTb)», «XHMHYCCKAA PCAKIHI,
HCIIOJIB3YA 3HAKOBYIO CUCTEMY XUMUU,

- PaCKpbIBATb CMBIC/I 3aKOHOB COXPaHCHHA MACChbl BCHICCTB, INOCTOAHCTBA COCTaBa, ATOMHO-

MOJIEKYJIIPHOM TEOpUH;

- pa3jin4yaTb XUMUYICCKHUEC U q)H3quCKHC SAIBJICHUA,

- Ha3bIBaTb XUMHWYCCKHUEC SJICMCHTHI,

- ONIpCACIIATh COCTAaB BEUIECTB I10 UX (I)opMynaM;

- ONpCACIIATh BAJICHTHOCTb aTOMa 3JICMCHTA B COCIUHCHUAX ]

- ONpCACIIATh TUII XUMHUYCCKUX peaKHHP’I;

- Ha3bIBAaTh MNPU3HAKHU U YCIIOBUA IMTPOTCKAHUA XUMHUYCCKUX peaxunﬁ;

- BBIIBJITH INPU3HAKH, CBUACTCIBCTBYIOIIHUEC O IIPOTCKAHUN XUMHYECKOH peaknuuu I1pu

BBIITOJIHEHUHN XUMHNYECCKOT'O OIIbITA,

- COCTaBIATH (HOPMYIIBI OMHAPHBIX COSIMHEHMIA;

- COCTaBJIAATh YPABHEHUS XUMUYECKUX PEAKIIUN;

- cobmoaaTh mpaBuia 0e30nacHol paboThl IPU MPOBEIECHUH OIBITOB;

- IOJIb30BATHCS JIA0OPATOPHBIM 00OPYIOBAHUEM U TTOCYI0H;

- BBIYHCTISITH OTHOCUTENBHYIO MOJIEKYISPHYIO U MOJIIPHYIO MacChl BEIIECTB;

- BBIYHCIISITH MAaCCOBYIO JIOJTF0 XHMHUYECKOTO 3JIEMEHTA 110 POpMYJie COSAMHCHHSI,

- BBIYUCIIATH KOJMYECTBO, 00BEM WIIM MACCy BEIIECTBA 1O KOJMYECTBY, 00bEMY, MacCe peareHTOB

WJIY TIPOAYKTOB PEAKINU;

- XapaKTCpu3oBaTb (I)I/IBI/I‘-ICCKI/IC U XHUMHYECKHE CBOMCTBaA MPOCTBIX BCHICCTB: KHUCIIOpPOJda H

BOJIOPO/Ia;

- IOJTy4aTh, COOMpATh KMCIOPOA U BOJIOPO/I;

- pacro3HaBaTh ONBITHBIM ITyTE€M ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOAOPOL;

- pacKpbIBaTh CMBICI 3aKOHa ABOrajapo;

- pacKpbIBaTh CMBICH MOHATUHN «TEIUIOBOM 3P PeKT peaknn», «MOJISIPHBIA 00BEMY;



- XapakTepu3oBaTh (PU3NYECKHE U XUMHUUECKUE CBOMCTBA BOJIBI,

- PaCKpbIBaTh CMBICI IIOHATHUS «PaCTBOP»;

- BBIYHCIISITH MAaCCOBYIO JIOJII0 PACTBOPEHHOTI'O BEIIECTBA B PACTBOPE;

- IPUTOTOBJIATH PACTBOPHI C OIPEIEICHHON MACCOBOM [10JIEN PAaCTBOPEHHOTO BEILECTBA;

- Ha3bIBaTh COCAUHCHHA N3YYCHHBIX KJIACCOB HCOPraHNYCCKUX BCIICCTB,

- XapaKkTepHu30BaTh (PU3MUECKUE M XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX
BEILIECTB: OKCHIOB, KHCJIOT, OCHOBAaHHUM, COJICH;

- OIPEIENIATh IPUHAICKHOCTD BEILIECTB K ONPEICIIEHHOMY KJIaCCy COCIUHEHUN;

- COCTaBIIATH (HOPMYIIBI HEOPTaHUIECKUX COCTMHEHUHN M3yUYEeHHBIX KIacCOB;

- IPOBOJUTH OIBITHI, MOATBEPKAAIOIINE XMMHYECKHE CBOMCTBA M3YyYEHHBIX KJIACCOB
HEOpPraHUYECKUX BEILECTB;

- PAcIO3HABaTh OIBITHBIM IIyTEM pPAacTBOPBl KHUCIOT M WIEJIOYEH 10 WM3MEHEHHMIO OKpacKu
MHUKATOPa;

- XapaKTepU30BaTh B3aUMOCBS3b MEXAY KJIaCCAMH HEOPraHMYECKUX COCIUHCHU;

- packpsiBaTh cMbIci [leprnoanueckoro 3akona /.M. Menaeneea;

- OOBACHATh (U3NYECKUN CMBICI ATOMHOIO (MOPSIKOBOIO) HOMEpa XUMHMUYECKOI'O 3JIEMEHTa,
HOMEPOB I'PYIIILI M IEpUoJa B nepuoanueckon cucreme [[. M. Menneneesa;

- OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHsSI CTPOEHHUS aTOMOB, CBOWCTB JIEMEHTOB B Ipezesax
MaJIbIX IIEPHUOAOB U I'NIaBHBIX IMOATPYIIIT;

- XapaKTepu30BaTh XMMUYECKHE AJIEMEHTHI (0T BOJIOPO/Ia /10 KaJIbIUsl) HA OCHOBE UX IOJIOXKEHUS B
nepuoanueckoi cucreme .M. MenneneeBa 1 0COOEHHOCTEN CTPOEHUS UX aTOMOB;

- COCTaBJISITb CXEMbI CTPOCHMsI aTOMOB NEpBbIX 20 3yIeMEHTOB mepuoanyeckoil cucremsl J[.U.
Menneneena;

- PaCKpbIBaTh CMBICI IIOHATUI: «XMMHUYECKAsL CBS3bY, «IJIEKTPOOTPULIATEIBHOCTDY;

- XapaKTepu30BaTh 3aBHCUMOCTh (PU3UYECKUX CBOWMCTB BEHIECTB OT THIA KPHCTAILTMYECKOU
pELETKH;

- ONpCACIIATL BUJ XUMHUYECKOH CBS3H B HCOPTaHNYCCKUX COCAUHCHHUAX

- U300pakaTh CXEMbl CTPOSHMSI MOJIEKYJI BELIECTB, 00Pa30BaHHBIX Pa3HbIMU BUJAMH XUMHUYECKUX
CBSI3CH;

- PacKphIBaTh CMBICI MOHATUN «HMOH», «KATHOH», «aHUOH», QJEKTPOIUTHI», «HEIIEKTPOIUTHI,
«QJEKTPOJIMTUYECKAs JUCCOLMALUA», «OKUCIHUTEIbY», «CTENEHb OKHUCIEHUS» «BOCCTAHOBUTENIbY,
«OKHCJIEHHEY, «BOCCTAHOBIICHUEY;

- OIPENENATh CTENIEHb OKUCIEHUS aTOMa 3JIEMEHTa B COEIMHEHUN;

- PacKpbIBaTh CMBICI TEOPUH IEKTPOIUTUYECKON TUCCOLUALINN;

- COCTaBJIATh YPABHEHUS MIEKTPOJUTUYECKON JUCCOLMALIMY KUCIIOT, HIEJI0YEH, COIeH;

- O0BSICHATD CYHIHOCTb ITpOIecca IEKTPOJIUTHIECKON TUCCOIMALMHU U PEaKLIUii HOHHOTO OOMEHa;

- COCTABJIATD IMOJHBIC U COKPAIICHHBIC NOHHBIC YPABHCHHA PCaKIINN O6M€Ha;

- OTIPENIENATh BO3MOXKHOCTh MMPOTEKAHHsI PeaKIMii HOHHOTO OOMEHa;

- IPOBOAUTE PCAKIIUU, IMOATBCPKAAIOIINC Ka4eCTBEHHBIN COCTaB Pa3IMYHBIX BEHICCTB,

- OIPEIENATh OKUCIUTEID U BOCCTAHOBUTEIID;

- COCTaBJIATh YPaBHCHHA OKHCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX pCaKHHﬁ;

- Ha3bIBaTh (PaKTOPHI, BIUAIOLINE HA CKOPOCTh XUMUYECKON peaKkiuy;

- KJ'IaCCI/I(l)I/IHI/IpOBaTI) XUMHYCCKUEC PCAKINH 11O PA3JIMYHBIM IIPU3HAKAM;

- XapaKTepU30BaTh B3aUMOCBS3b MEXY COCTaBOM, CTPOCHHUEM U CBOWCTBAMHU HEMETAILIOB;

- TPOBOJUTH OIBITHl MO TMOJYYEHUIO, COOMPAHMIO M U3YYEHUI0 XHMHUYECKUX CBOWCTB
ra3000pa3HbIX BEHIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa;

- paCrno3HaBaTh OIBITHBIM ITYyTEM F33006p33HBIe BEIIECTBA: yrHeKHCHLIﬁ ra3 1 aMMHaKk,;

- XapaKTepU30BaTh B3aUMOCBS3b MEXY COCTaBOM, CTPOEHHUEM U CBOWCTBaMU METAIJIOB;

- Ha3blBaTh OpraHMYECKHE BellecTBa MO MX (opmyle: MeTaH, 3TaH, 3TUJIEH, METAHOJ, JTaHO,
IVIMLEPUH, YKCYCHasl KHUCJIOTa, aMUHOYKCYCHas KHCIJIOTAa, CTEapUHOBAs KHUCIIOTAa, OJIEMHOBAsl KHCIOTA,
TJII0K034;

- OLICHUBATh BJIMSAHUE XUMHUUYECKOTO 3arpsI3HEHMSI OKPYXKAIOLIEH Cpe/ibl Ha OPraHU3M 4eJI0BEKa;



- TPaMOTHO 00paInaThCs C BEIIECTBAMU B TTIOBCETHEBHOM JKU3HU;

- OMNpeAeNsATh BO3MOXXHOCTb MPOTEKAaHUS peakUuil HEKOTOPBIX MPEICTaBUTENEH OpraHMYecKHX
BEILECTB C KMCIOPOJIOM, BOJIOPOJIOM, METAJIJIAMU, OCHOBAaHUSIMU, TaJIOT€HAMH.

Buinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCL:

- BBIIBUT'aTb U MPOBCPATH OSKCICPUMCHTAJIBHO THIIOTE3bI O XUMUYCCKUX CBOMCTBax BCIIIECCTB Ha
OCHOBE HX COCTaBa M CTPOEHHMsSI, MX CIIOCOOHOCTH BCTYNaThb B XMMHUYECKHE DPEAKIMH, O XapaKTepe U
IIPOAYKTAxX PA3IMYHbIX XUMUUYECKUX PEAKLIUM;

- XapaKTepU30BaTh BEIIECTBA IO COCTAaBY, CTPOCHHUIO M CBOMCTBAM, YCTaHABIIMBATH MPUUYMHHO-
CJICACTBCHHBIC CBA3U MCKAY AAHHBIMU XAPAKTCPUCTUKAMU BCIICCTBA,

- COCTaBJSATh MOJICKYJISIPHbIE M TIOJHBIE HOHHBIE YpPaBHEHHUS IO COKpPALICHHBIM HOHHBIM
YpaBHEHUSM;

- MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIIATH OKUCIUTENbHbIE MM BOCCTAHOBUTEIbHBIC
CBOKCTBA C YYETOM CTENEHEN OKUCIIECHHUS JIEMEHTOB, BXOJAIINX B €70 COCTAB;

- COCTaBJSATh YpPaBHEHHUS pEaKlMil, COOTBETCTBYIOIIMX I1OCJIEI0OBATEILHOCTH IpEeBpallleHui
HCOPraHNYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB;

- BBIIBUTaTh U MPOBEPATH SKCIIEPUMEHTAIILHO THIIOTE3bI O Pe3yJbTaTaX BO3IACHCTBUS pa3iMuHbIX
($akTOpOB HA N3MEHEHHE CKOPOCTH XUMHUYECKOM PEaKIlnu;

- HCIIONIb30BaTh MPHOOPETEHHBIE 3HAHUA JUIS HKOJIOTHYECKH TPaMOTHOTO TIOBEICHUSA B
OKpY>KalolleH cpere;

- HCTIOJIb30BaTh MPUOOPETEHHbIE KIFOYEBbIE KOMIIETEHIIUU TIPU BBIIIOJIHEHUU MTPOEKTOB U yueOHO-
HCCIIE0BATENbCKUX 3a/1a4 110 U3YYEHHUIO CBOMCTB, CITIOCOOOB MOTYYEHHUS U PACTIO3HABAHUSI BEIIECTB;

- 00BbEKTHBHO OLIEHUBATh MH(OPMALIHIO O BEIIECTBAX U XMMHUECKHUX MPOIeccax;

- KPUTHUYECKH OTHOCHUTHCS K TICEBJIOHAYy4YHOM wHHPOpMAIMK, HEJO0OPOCOBECTHOW peKIaMe B
CpeICcTBaxX MaccoBOW MH(pOpMAIINK;

- 0CO3HaBaTb 3HAUCHUC TCOPCTUUCCKUX 3HAaHUN 10 XUMUH JJIA HpaKTquCKOﬁ ACATCIIbHOCTHU
YeNoBeKa;

- CO3aaBaTb MOACIIM U CXEMBI JJId pCUHICHUA y‘-Ie6HI)IX U IIO3HAaBaTCJIbHBIX 3aJ1a4,

- MOHMMAaTh HEOOXOAMMOCTH COOJIOJICHUS TMPEANHUCAHUN, MPEAJIaraéMbIX B HMHCTPYKIHSIX IO
HCII0JI30BAHUIO JIEKAPCTB, CPEACTB OBITOBON XMUMUU U JIP.

2.Conep:xkanue y4eOHOro npeamera

8 knace (2 9 B Henenmo, Bcero 68 4, U3 HUX 14 — pe3epBHOE BpeMs)
BBEJAEHHMUE (4 4aca)
[Ipeamer xumun. MeTo/pl MO3HAHUS B XUMHU: HAOIIOJCHNE, SKCIEPUMEHT, MOJEITUPOBAHUE.
HcTrounnkn xumuyeckoil HHOpMaLuy, ee MoJydeHue, aHaJIN3 U MPEACTABICHUE €r0 Pe3yIbTaToB.
[oHsITHE 0O XMMHUYECKOM DJIEMEHTE U (POPMax ero CyIIEeCTBOBAHHS: CBOOOHBIX aTOMaX, MPOCTHIX M CIIOKHBIX
Bemiectax. [IperpamieHus BemecTB. OTIIMYNE XUMHUECKUX PEAKIUil OT PU3NUECKUX sBJIeHUH. Poyib xumun B
XKHU3HM 4eJoBeka. Xemopuius u xemodoodus. KpaTkue cBeaeHus U3 HCTOPUU BOZHUKHOBEHHS U PAa3BUTHS XUMHUH.
Pornb oTeuecTBEHHBIX YUEHBIX B CTAHOBJICHWH XMMUYECKOH Hayku — paboTel M. B. JlomoHocoBa, A. M.
Bytnepogsa, J[.1. MenneneeBa. XuMudeckasi CHMBOJIMKA. 3HAKH XUMHUYECKUX IEMEHTOB U MPOUCXOKICHHIE UX
Ha3BaHUH. XuMuueckue Gopmyssl. UHaekcs u ko3¢ duureHTsl. OTHOCUTENbHBIE aTOMHAS K MOJIEKYJISIpHAST
Maccel. [IpoBenenne pacueToB MaccoBOi JOIM XUMHUYECKOTO 3JIEMEHTA B BEIIECTBE HA OCHOBE €r0 (JOPMYJIBL.
[lepuoanueckas cucremMa xuMuieckux anemeHToB . 1. MenzaeneeBa, ee CTpyKTypa: Majble H OOJbIINE IEPUOIBI,
rpynmnsl u noarpynmsl. [leproauyueckas cucreMa Kak ClipaBOYHOE TOCOOUE /ISl TOTyYEHUS CBEICHUH O
XUMHUYECKUX JIEMEHTaX.
JdemoncTpamuun. 1. Moaenn pa3muIHBIX TPOCTHIX M CIOKHBIX BeMEeCTB. 2. KoMIeKIns CTEKIITHHON XUMIIECKON
rocyibl. 3. Komeknust MaTepuaioB U U3IeIUi N3 HUX Ha OCHOBE allfoMHUHWS. 4. B3anMopeiicTBre Mmpamopa ¢
KHCIIOTOM ¥ TOMYTHEHNE U3BECTKOBOM BOJIBI.
JlabopaTopHbIe onbIThI. 1. CpaBHEHUE CBOMCTB TBEPABIX KPUCTAIUIMUECKUX BELIECTB U pacTBOPOB. 2. CpaBHEHHE
CKOpPOCTH MCTIApEHUs BOJBI, OJIEKOJIOHA U ATHIIOBOTO CIIUPTa ¢ (PMIBTPOBAILHON OyMary.
TEMA 1. ATOMbI XUMHWYECKHUX 3JIEMEHTOB (9 yacos)
ATOMBI Kak (hopMa CyLIEeCTBOBaHHUSI XUMUYECKHUX 1eMEHTOB. OCHOBHBIE CBEJJCHHSI O CTPOSHUH aTOMOB.
JlokazaTtenbCTBa CIIOKHOCTH cTpoeHust aroMoB. OnbIThl Pesepdopna. [TnanerapHas Mojenb CTPOCHHUS aToMa.



CocraB aTOMHBIX s1Jiep: IIPOTOHBL, HEUTPOHBI. OTHOCUTEINIbHAS aTOMHas Macca. B3auMOCBsI3b NOHATUI «IIPOTOHY,
«HEWUTPOH», KOTHOCHUTEIIbHAS aTOMHAsl Maccay.lI3MeHeHne Yrcia MPOTOHOB B SIpe aTOMa — 00pa30BaHNE HOBBIX
XMMUYECKUX DJIEMEHTOB. MI3MeHeHe yncia HeMTPOHOB B Aape aToMa — 00pa3oBaHue N30TONOB. COBpeMEHHOE
OTpe/ieTICHUE MOHATHS «XUMHUECKHUN 351eMeHT». M30TombI Kak pa3HOBUIHOCTH aTOMOB OJTHOTO XUMHYECKOTO
351eMeHTa. DIeKTpoHbl. CTPOEHHUE INEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKUX 3JIEMEHTOB MaJIbIX [IEPHUOJIOB.
[TonsiTHE O 3aBEPILIEHHOM IEKTPOHHOM ypoBHE. [lepuoanyeckas cucreMa XMMHUYECKUX neMeHToB 1. 1.
MeHneneeBa U CTpOSHHE aTOMOB, (PU3UYECKHUI CMBICT MOPSIIKOBOTO HOMEpa 3JIeMeHTa, HOMepa IpyIIbl, HoMepa
nepuoza. M3MeHeHue ynciia 3JIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOTO HJIEMEHTa —
o0pa3zoBaHKeE IOJIOKUTEIBHBIX U OTPULIATEIbHBIX HOHOB. MIOHBI, 00pa30BaHHbIC AaTOMaMH METAJVIOB U HEMETAJIOB.
[TprunHBI N3MEHEHUS] METAUIMYECKUX U HEMETaJUIMYECKUX CBOWCTB B Mepuojax u rpymnmnax. O0pazoBanue
OuHapHbBIX coenuHeHu. [ToHsaTre 00 MoHHOM cBs3u. CXeMbl 00pa30BaHusl HOHHOW CBsA3U. B3anMonericTBre
aTOMOB 3JIEMEHTOB-HEMETAJUIOB MEXy 000N — 00pa3oBaHKE ABYXaTOMHBIX MOJIEKYJI IPOCTHIX BELIECTB.
KoBanenTHas HemomsipHasi XUMAYECKas CBsI3b. DJIEKTPOHHBIE U CTPYKTYpHBIE (popmyIsl. BzanmoneiicTBue aToMoB
HEMETAIJIOB MEKAY co00if — 00pa3zoBaHue OMHAPHBIX COCTMHEHUH HEMETAJIOB. DJIEKTPOOTPULATEIBHOCTb.
KoBanentHas nossipaas cBsi3b. [loHATHE O BaIEHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BbIBaTh KOBAJICHTHBIC
xumudeckue ca3u. CocrasneHue GopMys OMHAPHBIX COEUHEHUM 10 BaleHTHOCTH. HaxokaeHne BaJeHTHOCTH 1O
bopmyne

OuHapHOTO coeAnHEeHUs. B3auMoneiicTBre aToMOB METAJIIOB MEXy CO00H — 00pa30BaHUE METAIIIMUECKIX
KpucTaiuioB. [IoHATHE 0 METAIUINYECKON CBS3H.

JdemoncTpanuu. Mozenyu aToMOB XUMHUYECKUX 3JIEMEHTOB. [Ieproanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /[[.
W. MeHnneneesa (pazaudHbie OPMBI).

JlaGopaTopHble onbIThI. 3. MoaenupoBaHue NPUHIUIA ACHUCTBUS CKAHUPYIOLIEro MUKpocKona. 4. U3rotosneHue
MoJIesIel MOJIeKyT OMHAPHBIX COeAMHEHHH. 5. V3roToBneHne Moienu, HTIOCTPUPYIOIIEeH CBOWCTBA
METaJUIMYECKON CBA3H.

TEMA 2. IIPOCTBIE BEHIECTBA (6 yacoB)

[TonoxeHue MeTannoB U HeMeTaJu10B B [lepuoanueckoit cucteme Xxumuueckux aneMeHToB . Y. Menzaeneesa.
Bakneiiime npocThie BelecTBa — METaJLIbl (JKENe30, aTFOMUHUHN, KaJIbIUi, MATHUN, HATPHUH, Kanuii). OOmue
¢u3nUeckue cBoicTBa METAJUIOB. BaxkHel e mpocTeie BellecTBa-HeMETaIbl, 00pa3oBaHHbIE AaTOMaMH
KHCJIOPOJia, BOIOPOa, a30Ta, cepbl, pocopa, yriepoaa. MosieKybl IPOCTHIX BEIIECTB-HEMETAIIOB — BOAOPO/A,
KHCIIOPOJ1a, a30Ta, raioreHoB. OTHOCHUTEIbHAS MOJIEKYIIsipHast Macca. CriocoOHOCTh aTOMOB XUMHYECKHUX
3IIEMEHTOB K 00pPa30BaHHIO HECKOIBKHX MPOCTHIX BEIIECTB — AJUIOTPOIHUS. AJJIOTPONHBIC MOAU(UKAITIH
Kucnopozna, hocdopa, oopa. Merarumyeckue 1 HEMETAIMYECKHE CBOWCTBA IPOCTHIX BELIECTB.
OTtHocutenpHOCTH 3TOr0 NMoHsATUsA. Hucno ABoranpo. Konunuectso BemectBa. Mosnbs. MomnsipHas macca. MonsipHbIit
00beM Ta3000pa3HbIX BellecTB. KpaTHbie eTMHHIIBI N3MEPEHHS KOJIMYECTBA BEIIECTBA — MHJUIUMOJb U KHJIOMOJIb,
MWUTMMOJISIPHAS. U KJIOMOJISIPHAs: MacChl BEIIECTBA, MUJUIMMOJISIPHBIN U KWJIOMOJIIPHBIM 00BEMBI 'a3000pa3HbIX
BEIIECTB.

PacueTsl ¢ HCTIONB30BaHUEM TTOHATHI «KOJMUYECTBO BEIIECTBAY, «MOJISPHAS Maccay, «MOJISIPHBIA 00beM razoBy,
«IUCTI0 ABOTAAPOY.

Jemoncrpanuu. [lonyuenue ozona. O0pasibl 6€10r0 U Ceporo 0j0Ba, 6eI0ro ¥ KPacHOro

¢docdopa. HexoTopbie MeTaIbl 1 HEMETAJUIBI C KOJIMYECTBOM BelecTBa 1 MoJib. MoJIpHBIT

00beM ra3000pa3HbIX BEIIECTB.

JlabopaTopHbIe onbITHI. 6. O3HAKOMJIEHHE C KOJUIEKIIMENH METAIUIOB. 7. O3HaKOMIIEHHE C

KOJUIEKIIEH HEMETAIIJIOB.

TEMA 3. COEJJMHEHUS XUMHWYECKUX DJIEMEHTOB (14 yacos)

Crenens okucneHnusa. CpaBHEHHE CTENIEHN OKHMCIIEHHSI U BAJIEHTHOCTH. OIIpeieIeHHe CTENEHN OKUCIEHUS
3JIEMEHTOB B OMHApHBIX coequHeHusX. CoctaBieHne GopMyJl OMHAPHBIX COEOUHEHHH, OO coco0 nx
Ha3BaHWH. BUHApHbBIE cOeIMHEHHS METANIOB U HEMETAJIIOB: OKCHIBI, XJIOPU/IBL, Cynbdub! u np. CocTaBlieHHE UX
dhopmy.

bunapHble coeAMHEHNST HEMETAJIIOB: OKCHIBI, JIETYYHE BOAOPOJHBIE COEANHEHUS, UX COCTaB

u Ha3BaHus. [IpencraBuTenn OKCHIOB: BOJa, YTICKUCIIBINA T'a3, HerameHas u3BecTb. lIpencraBurenu neTyanx
BOJOPOIHBIX COETMHEHHH: XJIOPOBOIOPOT M aMMHak. OCHOBaHMS, MX COCTaB M Ha3BaHMUA. PacTBOPUMOCTH
ocHoBaHui1 B Bojie. [IpeacraBureny menovend: TMAPOKCUABI HATPUS, Kalus U Kanblusd. [loHsTHe 00 MHANKATOpax U
KaueCTBEHHBIX PEAKIIMSX.

Kucnotsl, nx coctas n Ha3BaHus. Knaccudukarms kucnot. [IpecTaBuTeNin KUCIOT: CepHast,CONSTHAs, A30THASL.
[onsiTue o mkane kuciaoTHOCTH (mkaia pH). Mi3MeHneHne okpacku HHIANKATOPOB.

Counn Kak IPOU3BOJHBIE KUCIIOT U OCHOBAHMM, X COCTaB M Ha3BaHUs. PacTBoprMoOCTh coneil B Boze.
[pencraBuTenu comneii: xuopuy HaTpusi, kKapOoHaT u GochaT Kanbius. AMOpGHbBIE U KPUCTAUTHYSCKHE BEIECTBA.



MeXMOIeKyIIpHBIC B3aUMOICHCTBHS. THIIBI KPUCTAJUTMYSCKIX PEIICTOK. 3aBUCIMOCTh CBOMCTB BEIIIECTB OT
TUIIOB KPUCTAIUIMYECKUX PELICTOK.

YucTtsle BeniecTBa v cMecu. [IpuMepbl KUIKUX, TBEPABIX H ra3000pa3HbIx cMeceld. CBoOHCTBa

YHCTBIX BelecTB U cMeceil. Mx coctas. MaccoBasi 1 00beMHas 10T KOMIIOHEHTa CMeCH. PacyeTsl, CBsI3aHHBIE C
HCTIOJIb30BAaHUEM TIOHSTHUS «I0JIS».

JdemoncTpamuu. OOpa3bl OKCHIOB, KHCIIOT, OCHOBaHHM U coyiei. Moaenn KPUCTATHICCKIX

peLIeTOoK XJIOopra HAaTpHsl, anmasa, okcuaa yriepoaa (IV). KucnorHo-1enounbie HHIUKATOPSL,

N3MEHEHUE UX OKPACKU B Pa3JInUHBIX cpelax. Y HUBEpCAIbHbII HHANKATOP U U3 MEHEHUE €TI0

OKpacku B pa3nuuHbix cpenax. [kana pH.

JlabopaTopHbie onbITHI. 8. O3HaKOMJIEHHE C KOJUIEKIMEH OKCHIOB. 9. O3HaKOMJIEHHE CO

cBoiictBamu ammuaka. 10. KauectBennas peakuust Ha yriaekucisiif ras. 11. Onpenenenue pH

PacTBOPOB KHUCIIOTBHI, 1e704X ¥ Boabl. 12. Onpexnenenue pH IMMOHHOTO U sI0JI0YHOTO COKOB Ha

cpese wioaoB. 13. O3HaKkoMIIeHHE ¢ KOJUIEeKIuel comneil. 14. O3HakomiieHHne ¢ KOJIEKIUEH

BELIECTB C Pa3HBIM THIIOM KPUCTAIMUECKOM pemeTky. M3roTopineHue Moaenei Kpuctamuye-

CKHX pemeTok. 15. O3HakoMyIeHHE ¢ 00pa3I[OM TOPHOM MTOPOIEL.

TEMA 4. U3SMEHEHUS, NPOUCXO/SIIIUE C BEIIECTBAMM (12 yacos).

[lonsTre sBIEHNH, CBA3aHHBIX C HU3MEHEHUSAMHU, IPOUCXOASIIMMU C BEUIECTBOM. SIBIEHNS, CBS3aHHBIE C
N3MEHEHNEM KPUCTANIMUECKOI0 CTPOSHHS BEIECTBA P IIOCTOSIHHOM €r0 cOCTaBe, — (hU3UUECKHUE SBICHUS.
dusnyeckue SIBICHUS B XUMUM: JUCTWIIIINSA, KPUCTAUIN3A1MSA, BIIADUBAHUE M BO3TOHKA BELIECTB,
¢uIbTpOBaHNE U NEHTPU(YTHPOBAHUE.

SIBneHus, cBsi3aHHBIE C U3MEHEHNEM COCTaBa BellleCTBa, — XUMHUYeckue peakiuu. [Ipusnaku

U YCJIOBHS IPOTEKAHUS XUMUIECKHUX peakuuii. BoineneHnue TemaoTsl 1 cBeTa — peakuuu ropexus. Ilonstue 06
9K30- U SHAOTEPMUUECKHUX pPEeaKIHAX. 3aKOH COXpAaHEHHUS MacChl BeIeCTB. XUMUYECKHE ypaBHEHUs. 3HaUCHUEe
WHIEKCOB U Koo durmenToB. CocTaBieHre YpaBHEHHH XUMHUUECKUX PEaKIIH.

PacueTsl 1o XuMHYECKUM ypaBHEHHUSIM. PelnieHne 3a1a4 Ha HAX0XKICHHUE KOJIMYECTBA, MacChl

nny o0beMa MPOAYKTa PEAKLUH 10 KOIUYECTBY, Macce Win 00beMy MCXOIHOTO BemecTBa. Pac-

YeThl C UCMOIB30BAaHUEM MOHSTHUS «JI0JIs», KOTJIa HICXOTHOE BELIECTBO JIaHO B BUJIE pacTBOpa

C 3a/IaHHOI MaccOBOM J0JIel paCTBOPEHHOI'O BEUIECTBA WIIA COAEPKUT OMPEIETIEHHYIO JI0II0

puMecei.

Peakuuu pasnoxxenus. [IpencraBienne o CKOpOCTH XUMHUYECKUX peakiuil. Katanuzatopsl.

®epmenTsl. Peakuun coequnenust. KaTanurniyeckre u HeKaTaTUTHUECKUE PEAKIIUK, 00paTUMBIC U HeOOpaTUMEbIE
peaknuu. Peakiun 3amemenus. Psix akTHBHOCTH METaJLIOB, €r0 HCIIOIb30BaHUE ISl IPOTHO3UPOBAHUS
BO3MOXXHOCTH IPOTEKAHMS PEaKLUil MEX Iy MeTalJlaM{d ¥ KHCIOTaMH1, PEaKIUi BBITECHEHHUS OMHUX METAJLIOB U3
pacTBOPOB UX Cojielt ApyruMu MeTauiamu. Peakinn ooOmMeHa. Peakiiny HeHTpanu3anun. Y CIOBHS MPOTEKAHUS
peaknuii oOMeHa B pacTBOpax 10 KOHIA. THIIBI XUMHUYECKUX peaKHid Ha MpuMepe cBOICTB Bobl. Peakuus
Pas3NoXKeHHsI — 3JIEKTPOIU3 BoAbl. Peaknu coeinHeHns: — B3aUMOJICHCTBUE BOJBI C OKCUAAMHU METAJIOB U
HEMETAJJIOB. Y CIIOBHE B3aMMOAEWCTBHUS OKCHJIOB METAJJIOB U HEMETAJUIOB C BOJOM. [IoHATHE «TUAPOKCUABIY.
Peakiuu 3amenieHuss — B3aMMOJICHCTBHE BOJBI ¢ MeTalIaMi. Peakiinu oOMeHa — TuIpoiin3 BEHIECTB.
JemoncTpanuu. [lpumeps! pusndeckux sIBICHUH: a) TuiaBleHue napaduna; 6) BO3roHka ioaa

Wi OCH30MHOM KUCIIOTHI; B) paCTBOPEHHE OKpAIIEHHBIX CONeH; I') qudQy3ust TyIuCTHIX Be-

IIECTB C TOPSIIEH JTaMIOYKH HaKanuBaHus. [IpuMepbl XUMHUECKUX SIBICHUI: a) TOpeHne

Maraus, hocdopa; 6) B3aNMOACHCTBHAE COITHONH KUCIOTH C MPAaMOPOM WJIA MEIIOM; B) TTOITY-

yeHue ruapokcuna meau (I); r) pacTBopeHue Moay4eHHOro THAPOKCHAA B KUCIIOTaX; 1) B3au-

MozercTBue okcraa Meau (11) ¢ cepHOit KUCIOTON IIpY HAarpeBaHHUM; €) pa3oKeHHe MepMaH-

raHaTa KaJus; %K) pasJioKeHHe MEPOKCH A BOA0OPO/Ia ¢ IOMOLIbIO JUOKCHIa MapTaHIla U KaTana-

36l KapToQesis WM MOPKOBH; 3) B3aUMOAEHCTBHE pa30aBICHHBIX KUCIOT C METAJUIaMH.

JlaGopaTopHble onbIThI. 16. [IpokanuBanue Meau B TNIAMEHH CIIUPTOBKU. 17. 3aMerieHue me-

I B pacTBope xsopuaa meau (1) sxemezom.

TEMA 5. TIPAKTUKYM 1(3 uaca)

IpakTnyeckas padora. 1. [IpaBuna TexHuKu 6e30MacHOCTU NP padoTe B XUMHUYECKOM KaOuHeTe. [Ipuembl
oOpartieHus ¢ 1abopaTOpHEIM 000PYIOBaHHEM M HarpeBaTeIbHBIMU IPHOOPAMHU.

IIpakTHyeckas padoTa. 2. HabmromeHus 3a U3MEHEHUSIMH, TIPOUCXOISTITIME C TOPSIIEH CBEUOH, U UX OITUCAHUE
(momarrHuit 3KCTIEPUMEHT).

IpakTnyeckas padora. 3. AHANM3 NOYBBI U BOJBI (JIOMAIIHUHN SKCIIEPUMEHT).

IIpakTHyeckas: padota. 4. [[pu3HAKN XUMHUYECKHUX pEaKIn.



IpakTnyeckas padora. 5.IIpurotorieHre pacTBopa caxapa 1 pacyeT ero MacCoBOH JIOJTU B PacTBOPE.

TEMA 6. PACTBOPEHHME. PACTBOPBI. CBOMICTBA PACTBOPOB DJIEKTPOJIUTOB

(18 uacoB)

PactBopenue kak Gpusnko-xuMudeckuii mporiecc. [loHaTHe 0 ruApaTax v KpuCTaUIOTHApaTax. PacTBOpUMOCTD.
KpuBble pacTBOPUMOCTH KaK MOZEIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPIBIX BEILIECTB OT TEMIIEPATYPHI.
Hacrimennsle, HeHACHIIIEHHBIC U TIEPECHIIIICHHBIC PACTBOPHL. 3HAUEHHUE PACTBOPOB JJISL IPUPOIBI U CEIBCKOTO
xo3sticTBa. [ToHATHE 00 SIEKTPOIUTHICCKON TUCCOITHAITIHN. DICKTPOIUTH M HEAJIEKTPOIUTEL. MeXaHu3M
JUCCOITUAITIN JIEKTPOIUTOB C PA3TMYHBIM XapaKkTepoM CBsi3u. CTETeHb AIEKTPOIUTHIECKON AUCCOIHAIINN.
CunbHble U c1a0bie AMeKTpoauThl. OCHOBHBIC TIOJIOKEHHS TECOPUU ICKTPOIIUTHICCKON nucconuanuu. oHHbIe
ypaBHEHUs peakuuid. Peakiuu oOMeHa, HIyIue 10 KOHIIA.

Kiraccudukaris noHOB 1 UX cBoicTBa. KHCIOTEI, nX Kitaccudukanus. Jlpucconnuanys KHCIIOT B UX CBOMCTBA B
CBETE TCOPHUU AIIEKTPOIUTHUECKON Arcconranuy. MoJieKyIsipHbIe U HOHHBIE YPaBHEHUS PeaKIuid.
B3aumMopeiicTBie KUCIOT ¢ METaIIaMU. DJIEKTPOXUMUYCCKUN Psiji HANIPSKEHU MeTaiioB. BzaumopeiictBue
KHUCJIOT C OKCHJIaMH METaJIOB. B3auMoielicTBHE KUCIOT C OCHOBAaHUSIMU — PEAKLUS HEUTpaIu3alii.
BzanmogeiicTBue KucioT ¢ comsiMu. Mcmonp30Banne TaOIHIlbl pACTBOPHUMOCTH JUTA XapaKTEPUCTUKNA XUMHUIECKIX
cBocTB KucaoT. OCHOBaHMsI, UX KiacCU(UKaIus. [luccoruanys OCHOBAaHUHI U UX CBOWCTBA B CBETE TCOPUU
AIEKTPOIUTHICCKON TUCCOoNManuy. B3anMoaeicTBie OCHOBAHUH C COMIMU. MIcTomp30BaHme TaOIHITBI
PacTBOPUMOCTH I XapaKTEPUCTUKN XUMUYECKUX CBOMCTB OCHOBaHUU. B3anumoelicTBre mienoveit ¢ okcugamu
HeMeTauioB. Coiy, UX AUCCOIUAIUS U CBOMCTBA B CBETE TCOPUH IIEKTPOIUTUICCKON TUCCOIUAIIY.
B3aumoeiicTBue coneit ¢ MeTaiaMu, 0COOCHHOCTH 3TUX peakiuii. BzaumoeiicTBue coseit ¢ comsamu.
Hcnonp3oBanue TaOIUIBI PACTBOPUMOCTH TSI XaPaKTEPUCTUKH XUMUIECKIX CBOMCTB coneil. O0o0menne
CBeZIcHHH 00 OKCcHIaX, UX Kilaccu(UKaiuu U CBOMCTBaX. | 'eHeTHUeCKre ps/ibl METallIa U HeMeTalla.
I'eneTnueckas CBS3b MEXIY KJIaCCAaMH HEOPTaHUYECKUX BEIICCTB.

OxucIuTeTH,HO-BOCCTAHOBUTENBHBIE peakiui. OmpeeneHre CTeTeHel OKUCICHUS AT DIEMEHTOB, 00Pa3yIOIIX
BeIIeCTBa Pa3HBIX KiIaccoB. Peaknny MOHHOTO 0OMEHa M OKUCIIUTENBHO-BOCCTAHOBUTENLHEIE PEAKITHH.
OxkucnuTe s 1 BOCCTAHOBUTEH, OKUCIICHUE M BOCCTAHOBJICHHE.

CocTaBlieHUE YPaBHCHUH OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKI[U METOIOM AJICKTPOHHOTO OaaHca.
CBolicTBa MPOCTHIX BELIECTB — METAJVIOB U HEMETAJUIOB, KUCJIOT U COJIEH B CBETE OKUCIUTEIBHO-
BOCCTAHOBUTEIIHHBIX PEAKIIUMA.

JdemoncTpanuu. VcnpiTaHue BEMIECTB U KX PACTBOPOB HA AIEKTPOIPOBOIHOCTh. 3aBUCUMOCTh
3JEKTPONPOBOIHOCTH YKCYCHOM KUCIOTHI OT KOHLIEHTpaUuU. J[BH>KEHHE OKPALICHHBIX HOHOB B AJIEKTPHUYECKOM
monie. BzanmoelicTBre IMHKA C cepoid, COSTHOM KucioTol, xinopuaom mean (I1). ['operne maraus.
B3anMopeiicTBrE XJIOPHOM U CEPOBOIOPOAHON BOJBL.

JlaGopaTopHbIe onbITHI. 18. B3anMoaelicTBiE paCTBOPOB XJIOpU A HATPHUS U HATpaTa cepedpa.

19. Ilony4yeHune HEPACTBOPUMOIO THAPOKCUIA U B3aUMOAEUCTBHE ero ¢ kucnotamu. 20. BzaumoaeicTBue KUcior ¢
ocHOBaHMIMHU. 2 1. B3auMoaeiicTBIE KUCIOT ¢ OKCUAAMH METaJIOB. 22.B3anMoaeiicTBie KUCIOT ¢ MeTaJamMu. 23.
B3anMoaeiicTBue Kucior ¢ consamu. 24. BaumoeiicTBre Ienoden ¢ kuciotamu. 25. BzauMoaeiicTBue menodeit ¢
OKCHJaMU HEMETAIIOB. 26.B3aumozeiicTBue menoueii ¢ consamu. 27. IloydeHne U CBOMCTBA HEPACTBOPUMBIX
ocHoBaHni.28. B3anmoaelcTBe OCHOBHEBIX OKCHAOB C KHCI0TaMH. 29. B3anMoaeiicTBrie 0CHOBHBIX OKCHJIOB C
Bojoif. 30. BzaumoelicTBre KUCIOTHBIX OKCUAOB cO mienodamu. 3 1. B3anmoielicTBre KUCITOTHBIX OKCHJIOB C
BoOMH. 32. B3aumoneiicTBue cosiel ¢ kucaoramu. 33. Bizaumoneictsue cosiel ¢ menouamu. 34. Bzaumoierictsue
colel ¢ consiMu. 35. B3aumoelcTBre pacTBOPOB COJIEH C METAIIIaMHU.

TEMA 7. IPAKTUKYM 2

(1)

IIpakTHyeckue padoThl. 6. PerieHne sSkcnepruMeHTaIbHBIX 3aa4.

Pe3epBHoe Bpemst — 1 4.

COJAEP)KAHME ITPOI'PAMMBI
9 kJacc (2 4 B HeZeno, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

BBEJIEHHME. OBIIASA XAPAKTEPUCTUKA XUMHNYECKUX 2JIEMEHTOB U
XUMHUYECKHUX PEAKIIUH. MEPUOJUYECKHNN 3AKOH U TEPUOJJUYECKASI
CUCTEMA XUMHUYECKHUX 3JIEMEHTOB .. MEHJIEJIEEBA (11 uacoB)
XapakTepucTHKa JIEMEHTA I10 €T0 TOJI0KEeHUIO B [leproamdeckoi cucTeMe XUMIIeCKIX
anemenToB /. 1. MenneneeBa. CBOHCTBA OKCHIOB, KUCIIOT, OCHOBAHWH U COJICH B CBETE TCOPUHU
BIEKTPOIUTUUECKON TUCCOLMALIMKI U OKUCICHUS-BOCCTAHOBIICHUSL.



[NoHsATHE O TIEPEXOAHBIX AIeMeHTaX. AM(OTEPHOCTD. [ eHeTHUECKUI PSIJT IIEPEXOAHOTO DIIEMEHTA.
ITepuoanueckuii 3axoH u [lepuoandeckas cuctema xumuueckux anemeHToB 1. M. MenaeneeBa. Xumuueckas
OpraHu3alys >KUBON U HEKUBOU MPUPOABL. XUMUUYECKUIN COCTAaB sIIpa, MAaHTHH U 3eMHON KOPBL. XUMUYECKUE
3JIEMEHTHI B KJIETKaX KUBBIX OpraHu3MoB. Makpo- 1 MUKPO3JIEMEHTHI.

O06001meHNe CBEACHUN 0 XUMHYSCKUX peaknuix. Kiaccupukanus XUMHIECKUX PEaKIIHA 110

Pa3IMYHBIM MPU3HAKAM: «9HCIIO U COCTaB PEAarupyOIINX U 00Pa3yIOIUXCS BEIIECTBY, TETIIOBOH d(PQexT»,
«HaTIpaBJICHUEY, «KM3MECHEHHE CTETICHEeW OKHUCIICHUS SIEMEHTOB, 00pa3yIOIINX Pearupyrolne BeecTBay, «paszay,
«HCTIONTF30BaHUE KaTaIN3aToOPay.

ITonsiTHe 0 ckOpOCTH XUMHUUECKOHN peakiuu. DakTOpPbI, BIUAIOIIME Ha CKOPOCTh XUMHUYECKUX PEaKIIHil.
Karanuzatops! u katanu3. MHruOUTOpsl. AHTHOKCHIAHTHL.

Jdemoncrpanun. Paznnunsie Gpopmel Tabmune [. . MenaeneeBa. Moaenu aToMOB 3JIEMEHTOB

1—3-ro nepromoB. Mozeib CTPOCHHUS 3€MHOTO Iiapa (IIOIePEYHbIH pa3pe3). 3aBUCUMOCTb CKOPOCTH XMMHYCSCKOM
peakuuy OT NPUPOABI PEarHPYIOLIUX BEUIECTB. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PeaKkIK OT KOHIEHTPAIUH
pearupyrounmx BeecTB. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM PEAKIMK OT IUIOIIA U CONPUKOCHOBEHHUS
pearupyronmx BeMecTB (KKATIIIH CI0»).3aBHCUMOCTh CKOPOCTH XUMHYECKON PEaKIiui OT TEMIIEPaTyPhI
pearupyronux BemecTs. | OMOTeHHBII 1 TeTepOreHHbIH KaTaan3sl. DepMeHTaTHBHBIN KaTtann3. UHruOnpoBaHue.
JlabopaTopHbie onbIThI. 1. [Tonydyenue rugpokcuia MUHKA U UCCIEIOBAHHUE €TI0 CBOMCTB. 2.

MopenupoBanue noctpoeHus [lepuonnyaeckoit cuCTeMBI XUMUIEeCKuX demMenToB JI. 1. Menneneena. 3.
3amereHue xere3oM Menu B pactBope cynbdara menu (II). 4. 3aBucuMoCTb CKOpOCTH

XMMHUYECKOM peakIuy OT MPHPO/IbI pearupyroniux BelecTB Ha MpUMepe B3auMOAEHCTBHS KUCIOT C MEeTalllaMu. 5.
3aBUCUMOCTBH CKOPOCTH XUMHUECKOHN peakllii OT KOHLEHTPAIlMU pearupyrolux BellecTB Ha IpuMepe
B3aUMOJICUCTBUS LIMHKA C COJSTHOM KUCIOTOM pa3InyHOM KOHLEHTpALUH.

6. 3aBHCHUMOCTh CKOPOCTH XMMHUYECKOM peakIuy OT IJIOLIaAN COMIPUKOCHOBEHUS pearupyronux

BeIeCTB. 7. MOAETUPOBAHUE «KUIIAIIETO CIOSD. 8. 3aBUCUMOCTh CKOPOCTH XUMUYECKOM peaKIuu OT
TEMIIEPaTyphl pearupyroruX BEMEeCTB Ha MpuMepe B3aumoeicTust okcuaa mean (1) ¢

pPacTBOPOM CEPHOU KUCIOTHI PA3IMUYHON TeMIepaTyphl. 9. PaznokeHune nepokcuaa BOJOPOAa ¢ MOMOLIBIO OKCHIA
Mmapranna (IV) u xatanasel. 10. OOHapyXeHHE KaTajla3bl B HSKOTOPBIX MUIIEBBIX MpoaykTax. 11. MHrubuposanue
B3aMMOJEHCTBUS KUCIOT C METAIJIaMH YPOTPOIIMHOM.

TEMA 1. METAJLJIBI (14 gacoB)

ITonoxenue meraimnos B Ilepuogudeckoii cucreMe xumudeckux anemeHToB . . Menneneesa. Meramuueckas
KpHUCTaJTMUeCcKasi pelieTka 1 MeTaJuInyeckas Xumudeckas cBsizb. O0mue pusndeckne CBONCTBa METAIIIOB.
CmaBbl, UX CBOMCTBA U 3HaYeHUE. XMMHUYECKHE CBOMCTBA METAJUIOB KAK BOCCTAHOBUTEJIEH, a TAKXKE B CBETE UX
TIOJIO’KEHUS B DJIEKTPOXMUMUYECKOM PsIy HaIpsbKeHWH MeTautoB. Koppo3ust MeTamioB 1 crmocoObl 00pBOBI ¢ HEH.
Metaiuibl B ipupoze. O0mue crnocoobl UX MOJyYSHHS.

OO0mas xapakTepUCTHKA MIEJOYHBIX MeTAI0B. MeTaiuisl B ipupoxe. O01ue crroco0b! MX MOTyYeHHs.
Crpoenue aromoB. lllenounbie MeTaIIBl — MPOCTHIE BenecTBa. BaxHeine coelnHeHNs METOYHBIX METAJUIOB —
OKCH/IbI, THIIPOKCHJIBI U COJTU (XJIOPHIBI, KApOOHATHI, CYJIb(aThl, HUTPATHI), UX CBOHCTBA M IPUMEHEHHUE B
HapoJHOM Xo03siicTBe. KanuiiHeie y00peHus.

OO0mas xapakTepucTHKA 3JieMeHTOB ri1apHoi nmoarpynnsl II rpynnel. Ctpoenne atomos. 1llenounosemensHble
MeTaJIJIbl — MPOCThIE BelecTBa. BaxkHeine coeIMHEHNS EI0YHO- 3eMETIbHBIX METaIJIOB — OKCHJIBI,
THJIPOKCHJIBI U COJTU (XIJIOPH/IBI, KApOOHATHI, HUTPATHI, CyNb(arsl, (ochaTsl), UX CBOHCTBA M IPUMEHEHNUE B
HapOIHOM XO3SHCTBE.

Amomunmii. CTpoerne aToma, pu3MdecKre 1 XUMHUIECKHUEe CBOMCTBA MPOCTOTO BEIIIECTRA.

CoenuHeHUs aJFOMHHUS — OKCHJ] U TUAPOKCH, UX am(poTepHbIi XxapakTep. Baxneime conu

anmromuHuA. [[puMeHeHe aTfOMIUHAS U €T0 COeTMHEHHM.

XKenezo. CtpoeHue atoma, puU3NIECKIEe U XUMUYECKIE CBOMCTBA MTPOCTOTO BemlecTBa. | eHeTnueckue psaasl Fe2+ u
Fe3+. Baxueiiue conu xene3a. 3HaUeHUE jKeJie3a U ero COeMHEHNN

JUTS TIPUPOJIBI M HAPOJTHOTO XO35IHCTBA.

JdemoncTpanun. O0pa3ipl MENTOYHBIX U METOYHO3eMENbHBIX MeTaioB. OOpasiibl CIIaBOB.

B3aumoneiicTBue HaTpusl, IMTUS U KaJdblKs C BOJOW. B3anMojielicTBUE HaTpUs U MarHusi C KUCIOPOIOM.
B3aumoseiicterie MetaiuioB ¢ Hemetayuiamu. [lomydenne rumpokcuaos xesesa (1) u(111).

JlabopaTopHbIe onbITHI. 12. B3anMonelcTBUE pacTBOPOB KUCIIOT U COJIEN ¢ MeTannamu. 13.

O3zHakomIleHHE ¢ pyJaamu xene3a. 14. OkpalmBaHue TIaMEeHH COJISIMU IIEJOYHBIX MeTaioB. 15.B3aumoneiicTBue
KaybIwst ¢ Bojoi. 16. [lomydaenne ruapokcnaa KaabIlus U UCClIeJoBaHue ero cBOMCTB. 17. Ilomyuenue rumpokcuga
AIFOMIHHSA U MICCTIeIOBaHUe ero cBOoMcTB. 18. BzaumopeiicTBue xenesa ¢ consaHoi kucnotoil. 19. [lonyuenne
ruapokcuoB xkenesa (11) u (1) n u3yuenue ux cBOUCTB.

TEMA 2. IPAKTUKYM 1 CBOMCTBA METAJJIOB 1 UX COEJIMHEHUWM (1 uac)



IIpakTnyeckue padorsl. 1. Penenue sxcnepuMeHTaIbHBIX 3a/1ay Ha paclo3HaBaHUE U 10-

JydEeHUE COeTMHEHUI METaJIOB.

TEMA 3. HEMETAJLJIBI (24 yaca)

OO1m1as xapakTepuCTHKa HEMETAIJIOB: TIookeHHe B [leproandeckoil cucteMe XUMUIECKUX

anemenToB J[. 1. MeHnmeneeBa, 0COOCHHOCTH CTPOEHHUS aTOMOB, AJIEKTPOOTpULIaTeTbHOCTH (D0)

KaK Mepa «HeMeTaJUIMYHOCTIY, psia D0. Kpucraminiyeckoe CTpoeHHe HEMETAILIIOB — IIPOCTHIX

BemiecTB. Amorponus. Puzndeckue cBoiicTBa HeMeTaoB. OTHOCUTENFHOCTD MOHATHH «METaJul» U «HEMETAII».
Bonopoa. [Tonoxxenue Bogopoaa B Ilepuoandeckoit cucreMe XuMu4eckux aineMeHToB [1. M.

MenpeneeBa. CtpoeHune atoMa 1 MOJIeKyTbl. DU3NYEeCKHe U XUMUIECKHE CBOMCTBA BOIOPOa,

€ro MoJy4eHue 1 NpuMeHEHHE.

Bona. Ctpoenune monekynsl. Bogopoanas xumudeckas cBsizb. OuU3nuecKue CBOWCTBA BOBL.

AHOMaIu CBOMCTB BOBI. [ mapoduiapHbIe 1 THAPOPOOHEIC BElecTBa. XUMHIECKHE CBOHCTBA

Bozbl. KpyroBopoT Boabl B ipupone. Bogoouncrka. Aspanus Bobl. beiToBbIe (GMiIbTphl. MUHEpanbHbIE BOBI.
JluctunupoBaHHas BOJa, ee MoJy4YeHUe U IPUMEHEHHE.

O0mast xapakTepucTHKa rajoreHoB. Crpoesue aToMoB. [IpocTsle BelecTBa 1 OCHOBHBIE

COCTMHEHMUS TAIOTCHOB, UX CBOMCTBa. KpaTtkue cBeneHus o xiope, Opome, prope u oae. [IpuMeHeHne raioreHoB
U UX coeIMHEeHUH B HapoIHOM Xxo3siicTBe. Cepa. CTpoeHHe aToMa, aJlIOTPONHS, CBOMCTBA M TPUMEHEHUE
pombOuaeckoii ceprr. Oxcuapt cepsl (IV) u (VI), ux momyuenwne, cBoiicTBa 1 mpuMeHeHne. CepHas KUCIOTa U ee
COJIM, UX PUMEHEHUE B HAPOJHOM X03sicTBe. [IpoU3BOACTBO CEPHOM KHCIOTBHI.

A3ot. CTpoeHre aToMa 1 MOJIEKYJIbI, CBOMCTBA MIPOCTOrO BellecTBa. AMMUAK, CTPOCHHE,

CBOWCTBA, MOJTyueHHe U npuMeHenre. Conyu aMMOHUS, UX CBOMCTBA M puMeHeHue. OKCHIIBI

azota (II) u (IV). A3oTHas KuCIIOTa, €e CBOWCTBA U MpuMeHeHne. HUTpaTel 1 HUTPUTHI, Mpo0IeMa UX CoIepKaHus
B CENIbCKOXO3SCTBEHHOW NPOIYKIIUU. A30THBIE YJOOPEHHS.

®ochop. CtpocHre aToMa, AJUIOTPOIIHS, CBOMCTBA Oesioro U KpacHoro gocdopa, ux npuMeHeHre. OCHOBHBIC
coequHenus: okcua hocdopa (V) u oprodocdopnas kucnora, pocdatsr.

®dochopHbie ynoOpeHws.

Yraepoa. CTpoeHue aToma, aJuIoTPOIIUs, CBOMCTBA MOAUMUKAIHiA, puMeHeHHe., OKCHIBI

yraepona (I11) u (IV), ux cBoricTBa u npuMeHeHne. KapOoHAaThI: KalbIUT, COJIA, MOTAII, HX

3HA4YEHHUE B IPUPOJE U KHU3HU YEIOBEKa.

Kpemnuii. Ctpoenune atoma, KpUCTAJUIMUECKUH KPEMHUH, €ro CBOMCTBA U IPUMEHEHHE.

Oxcun kpemuus (IV), ero npupogasie pazHoBugHOCTU. CUITUKATHL. 3HAYCHUE COSTUHEHUI

KPEMHHS B )KUBOU U HEXXUBOU mpupoze. [IoHATHE 0 CHIMKATHON IPOMBIIIJIEHHOCTH.

JdemoncTpannu. O0pas3ifsl raIoTeHOB — MPOCTHIX BenecTB. B3anMoeiicTBre TaloreHoB ¢ HATPHEM, C
amroMuHreM. BeitecHenue xiopom Opoma uity iofia U3 pacTBOPOB UX coyieid. BzaumonelicTBre ceprl ¢ METalIaMH,
BOJIOPOJIOM M KHCJIOPOIOM. B3anmopelicTBre KOHLIEHTPUPOBAHHOM a30THOM KHCIOTHI ¢ Menblo. [lornomenue
yIJIeM PacTBOPEHHBIX BEIIECTB WM I'a30B. BoccTaHOBIEHNE MeaM U3 ee okcraa yrieM. O0pa3isl IPUPOIHBIX
COCIMHEHHMI XJI0pa, cepbl, pocdopa, yriepoaa, kpemuus. O0Opasibl BAXXHEHIITUX )11 HAPOJIHOTO X035HCTBA
Cyb(haToB, HUTPATOB, KapOOHATOB, PochaToB. OOpasiikl cTEKIA, KEPAMHUKH, IEMEHTA.

JlaGopaTopHble onbIThI. 20. [lonyueHue u pacno3naBanue Bogopoza. 21. UccnenoBanre moBEpXHOCTHOTO
HaTsDKEHUS BOABL. 22. PacTBOpeHre epMaHTranaTa Kajiusl WM METHOTO Kyropoca B Bojie. 23. I'uaparanus
00e3BoxeHHOTOo cynbdara meau (I1). 24. M3roToBiieHHe FUIICOBOTO OTHeuYaTKa. 25. O3HaKOMIICHHE ¢ KOJUIEKIIUEH
OBITOBBIX (hUIBbTPOB. 26. O3HAKOMIICHHE C COCTAaBOM MHUHEPANbHON BoJIbl. 27. KauecTBeHHas peakuus Ha
ranoreHua-uoHsl. 28. IlonydeHue u pacno3HaBaHue kuciaopona. 29. 'openue ceprl Ha Bo3ayxe U B kuciopoae. 30.
CaoiicTBa pa30aBiieHHOU cepHOU KUCIOTHI. 31. M3yueHue cBoiicTB aMMuaka. 32. Pacnio3HaBaHue cojicii aMMOHUSL.
33.CgoiicTBa pa30aBieHHOHN a30THOM KuCIOThI. 34. B3anMoneiicTBue KOHLEHTPUPOBAHHOM a30THOW KUCIIOTHI €
Mmenbio. 35. ['operne gochopa Ha Bo3myxe U B Kucnopoje. 36. PacnosnaBanue gocdaros. 37. 'openue yris B
kuciopoje. 38. [lonydyeHne yrojibHOM KUCIOTHI U U3ydeHue ee cBoucTB. 39. [lepexo kapOOHATOB 6
ruapoxap6onatsl. 40. Pasnoxxenue ruapoxkap6onata Hatpud. 41. [lomydenne KpeMHEBOI KHUCIOTHI U H3YYEHUE ee
CBOMCTB.

TEMA 4. IPAKTUKYM 2. CBOMCTBA COEJUHEHU HEMETAJLJIOB (3 uaca)

I[IpakTH4yeckue padoThl. 2. Pernienne skcnepuMeHTaIbHBIX 3a1a4 1o Teme «lloarpymnma rano-

reHoBy. 3. Perenne sxcnepuMeHTaNbHBIX 33124 110 TeMe «lloarpymnma kucinoponay. 4. [lonyuenue, cobupanve u
pacIio3HaBaHKE Ta30B.

TEMA 5. KPATKUE CBEJJEHUE Ob OPTAHUYECKNX COEJIMHEHUAX (4 gaca)
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VYraeBogoponabl. Heopranndeckue U OpraHHYECKHE BEIECTBA. YTJIEBOIOPOALI. MeTaH, 3TaH, IPOIaH
KakK IpeAcibHbIE VIVIEBOAOPOALI. DTWIEH U alleTWIEH Kak HenpelnelibHble (HEHACBHIILIEHHBIE) YIVIEBOAOPOIBI.
lopenue yrineBonoponos. KauecTBeHHbIe peakiuu Ha HEMPEACIbHBIC COCNUHEHUS. Peakius neruapupoBaHusl.

Kucnoponcogepxamue oOpraHHUYeCcKHUE COEJUHEHHI. OTUIOBBIA CIHUPT, €ro IOJyYEHUE,
NpUMEHEHUE U (DU3MOJIOTHUYECKOE AelcTBUE. TpexaToMHBIM coupT IuiepuH. KadecTBeHHas peakuus Ha
MHOT0aTOMHbBIE CIIUPTHI. YKCYCHAsi, CTCAPHHOBAsI U OJICHMHOBAsI KUCJIOTHl — MPEIACTABUTEIH KIIacCa KapOOHOBBIX
kuciot. JKupel. Mbina.

A3oTconmepxamue OpPraHHUYECKHE COCIUHEHUS. AmuHorpynma.  AMHHOKHCIIOTEL.
AMUHOYKCyCHasl KUCIOTa. benku (MpoTenHbl), NX (YHKINW B KUBBIX OpraHm3Max. KadecTBeHHBIE peakiuu Ha
O€JIKH.

JdemoncTpanuu. Mojenu MoJieKyll MeTaHa, 3TaHa, IpoIllaHa, dTUJICHA U alleTWieHa. BzaumoaeicTBre 3THiIeHa ¢
OpOMHO¥ BOJIOH M pacTBOPOM IepMaHraHara Kanus. OOIue XUMUIeCKHE CBOMCTBA KUCIIOT Ha TPUMEPE YKCYCHOM
KUCIOTHL. KauecTBeHHas peakiius Ha MHOTOATOMHBIC CITUPTHI

JlabopaTopHbIe onbITHI. 42. KaueCTBEHHBIC PeaKIu Ha OCIKU

TEMA 5. OBOBIIEHUE 3HAHU 110 XUMHH 3A KYPC OCHOBHOM HIKOJIBL. IOJATOTOBKA K
T'HA (OI'D) (8 gacos)
[Tepuoanueckuii 3axoH u llepuoandeckas cucrema xumudeckux 3seMeHToB . M. MenaeneeBa. @uznueckui
CMBICH TTOPAIKOBOTO HOMEpaA 3JIeMEeHTa, HOMEPOB Nepro/ia U rpymibl. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
9JIEMEHTOB U UX COCIMHEHHI B IEPUOAX U IPYIIIAX B CBETE MPEICTABIECHUN O CTPOEHUH aTOMOB DJIEMEHTOB.
3nauenue [leproanueckoro 3akoHa.
Bunbl XMuMUYECKUX CBA3EH U THIIBI KPUCTALINYECKUX PELIETOK. B3aUMOCBSA3b CTPOEHUS U
CBOICTB BELIECTB.
Knaccudukanys XuMHUECKUX peakii MO pa3IMYHbIM IIPU3HAKAM (YHCIIO M COCTaB Pearupyronmx 1
00pa3yroIuxcs BEeIecTB; HaTMUUe TPpaHuIIbl pa3nena ¢a3; TeruoBoi 3hdexT; u3MeHeHne CTereHeld OKUCICHHSI
aTOMOB; HCIIOJIb30BAHNE KaTAIN3aTOpa; HAalpaBIeHHE IPOTEKAHUs).
CKOpOCTh XUMHUYECKHX peakinii U (pakTopsl, BIUsIoNe Ha Hee. OOpaTUMOCTh XUMHYECKHUX PEaKIUN 1 CIIOCOOBI
CMELICHUS XUMHYECKOI0 PaBHOBECHSL.
IIpoctsle u ciiokHbIE BeniecTBa. MeTaiibsl 1 HeMeTallubl. ['eHeTudeckue psibpl METauIa, HEMeTaia u
nepexoaHoro mMeramia. OKCUIBI U THAPOKCUAB (OCHOBAHUS, KUCIIOTHI, aM(oTepHble ruapoKkcuasl), Conu, ux
COCTaB, KIacCUpUKaNKs 1 00IIMe XUMHUUYECKHE CBOHCTBA B CBETE TEOPUH AIEKTPOIUTHYECCKON TUCCOIMALIHH.
Pe3epB-3u
3.TemaTuyeckoe MNIAHUPOBAHUE C YKA3aHUEM KOJIMYECTBA YaCOB, OTBOJAMMBbIX HA OCBOEHHE
KaKI0il TeMbl.

8 kaace
No TeMb1 Tema (pa3aen) Bceero yacos
BBEJEHUE 4
Tema 1 ATOMBI XMMHUYECKUX JIEMEHTOB 9
Tewma 2. [TpocTeie BemecTBa 6
Tewma 3. CoelMHEeHNs XMMHUYECKUX 3JIEMEHTOB 14
Tema 4. W3MeHeHus, TpOUCXOsIINE C BEIECTBAMU 12
Tewma 5. [Ipaxktukym 1 «lIpocreiimme onepanuu ¢ BEIECTBOM 3
Tema ©. PactBopenne. PactBopel. CBolicTBa pacTBOpOB 18
JJIEKTPOJINTOB
Tema 7. ITpakTukym 2 «CBOMCTBA paCTBOPOB 3JIEKTPOIHUTOBY 1
Peseps 1
68
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9 kjaacc

No Tembl Tema (pa3nen) Bcero yacosn
Beenenune. O01as xapakTepucTiKa XUMHUYECKUX 11
3JIEMEHTOB M XUMUYECKUX peakuuil. [lepuoanueckuii
3aKoH U lleproauyeckas cucreMa XUMHUYECKUX
anemenToB JI. 1. MenaeneeBa

Tema 1 MerTasnnbl 14

Tema 2. ITpaktukym 1 «CBoiicTBa METAIIOB U UX COCAMHEHUIN 1

Tewma 3. Hewmerannbl 24

Tema 4. IIpakTukym 2 «CBoOMCTBa COCIMHEHNI HEMETAJIIIOBY 3

Tewma 5. Kpartkue cBegenus 00 OpraHnuecKux COeAMHEHUIX 4

Tema 6. O06001IeHre 3HaHUH TI0 XUMHH 32 KYpPC OCHOBHOM 8
mkoiel. [Tongroroska xk OI'D
Pesepn 3

68
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