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Paboyasi nporpamma
Mo Kypcy XHMHH
Knacc 8-9
®.1.0. nenarora — pa3paboTynka nporpammel: ABpameHKo Banentuna denocoBHa
[Tegarornyeckuii crax 41 rox (c 1979r.)
Kpanmuukanus : yaurenb XUMUH, MepBasi KBATU(PUKAIMOHHASI KATETOPHs

2020-2021 yuyeOHsblil rox



Pabouas mporpamMma cocTaBlieHa Ha OCHOBE :
denepallbHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIHHOIO CTaHAAPTa OCHOBHOTO OOIIETO
obpaszoBanwust Broporo nokoJieHus (IIpuka3 Munuctepcra o0pazoBaHus 1 Hayku Poccuiickoit
®denepanuu ot 17 gexadps 2010r. Ne 1897, B penaknuu npukaza MUHHCTEpCTBAa 00pa30oBaHus 1
Hayku Poccuiickoit ®enepaunu ot 29 nexadbps 2014 r. Ne1644, ot 31 nexadps 2015 roga
Nel577);

[TpumepHOii MporpaMMBbl OCHOBHOTO 00IIIeTO 00pa30BaHuUs 10 XUMUH

Astopckoit mporpammbl - O.C. INabpuensna «Xumus 7-9 xknacce»y — M. : JIpoda, 2017,
OcHoBHOI 00pa3oBaTeILHOM IPOrpaMMbl OCHOBHOTO 00111ero oopazoanuss MOY- COILL

noc. Paccyxa;

Yyeonoro miana MOY -COIII moc. Paccyxa na 2020-2021 y4eOHBIi ro.
Pabouas mporpamma paccurntana Ha 70 yacoB (24aca B Henento) B 8 kiacce u 68 4acoB B 9

KJacce (2 yaca B HEJIENIO).

Pabouast mporpamMma opueHTHpOBaHA HA UCTIOIb30BaHue yueOnuka ["abpuemnsn, O. C. Xumus. 8
knace : yaeOnuk / O. C. I'abpuenss. —M. : JIpoda, 2018 u yueOnuka ["abpuenss, O. C. Xumus.
9 xmacc : yueonuk / O. C. I'abpuensu. —M. : Ipoda, 2019

VY4eOHbIN MIaH MIKOJIBI OTBOAUT Ha M3y4YeHHEe XUMHUH B § kiacce 70 gacoB (1o 2 yaca B HECIIO)
1 68 vacoB B 9 kiacce ( o 2 yaca B HEZIETIO).

B pabouyio mporpamMMy BHECEHbl HM3MEHEHHMs: BCE PE3EpBHBbIC 4Yachl OTAAHbI HAa peElICHUE
pacyeTHBIX 3a/a4.

esn u3yyenusi xumnu B 8 — 9 kiaccax:

* OCBOEHHE BaXKHEHWINMX 3HAHWH 00 OCHOBHBIX IOHATHSIX M 3aKOHAX XHUMMHH, XHUMHYECKOH

CHMBOJIUKE,

* OBJIaJICHUE YMEHHUSIMHU HAOI0/IaTh XUMUYECKHUE SIBIICHUS, TPOBOAUTH XUMHUECKUN
AKCIIEPUMEHT, IPOU3BOAUTH PacueThl HA OCHOBE XMMHUUYECKUX (POPMYJI BEIIECTB U ypaBHEHUI
XUMHUYECKUX PeaKIINi;

* pa3BUTHE TIO3HABATEIbHBIX HHTEPECOB U MHTEIIEKTyalIbHbIX CIOCOOHOCTEH B mpoliecce
MIPOBEJICHUS] XUMUYECKOTO IKCIIEPUMEHTA, CAMOCTOSITEIbHOTO PUOOpETeHHsI 3HAHUI B
COOTBETCTBUH C BO3HUKAIOIINMU KU3HEHHBIMU OTPEOHOCTIMU;

* BOCIIUTaHHME OTHOIIEHHS K XMMHHU KaK K OTHOMY W3 (pyHIaMEeHTaIbHBIX KOMIIOHECHTOB
€CTECTBO3HAHUS U 3JIEMEHTY OOIIEeYeTI0BEUECKON KYIbTYpHI;

¢ IPUMCHCHUC IMOJTYYCHHBIX 3HAHUU U YMGHI/Iﬁ JJIA 0€30IaCHOr0 MCIIOIL30BaHMUS BCIICCTB U
MaTepHaJoB B OBITY, CEILCKOM XO3HCTBE U Ha IPOU3BOJICTBE, PEILICHHS TPAKTUYECKHX 33124 B
HOBCGI[HGBHOﬁ JKU3HHU, IIPEAYTPCIKACHUA SIBJIGHI/If/'I, HAaHOCAIIUX BPCA 3J0POBBIO YCIIOBCKA U
OKpPY’KalollleH cpese

3agauu: 1.ChopmupoBaTh 3HaHUE OCHOBHBIX TOHATUH U 3aKOHOB XUMUH; 2.BOCTIUTHIBATH
00IIIeUeI0BEYECKY IO KYJIbTYPY;

3. Vuuts Ha6J'IIO,I[aTb, IMPUMCHATH IIOJIYUCHHBIC 3HAHWA Ha IIPAaKTUKE



O0mas xapakTepucTHKa y4e0HOro Kypca

B cootBercTBUU C (enepalibHBIM rOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOTO
o011ero o0pa3oBaHus yuyarrecs J0JKHBI OBIAJETh TAKMMHU [MO3HABATEIHHBIMU YUYECOHBIMU
NeHCTBUSIMH, KaK yMeHue (GopMyIUpoBaTh MPOOJIeMy U THIOTE3Y, CTABUTD LIEIH U 3a]a4H,
CTPOUTH IJIAHBI JOCTHXKEHUS 1IEJIEH U PeIIeHHs] TOCTABJICHHBIX 33/1a4, IPOBOJAUTH 3KCIIEPUMEHT
Y Ha €r0 OCHOBE JIEJIaTh BBIBOJIBI U YMO3AKIIOUEHUS, IPEJCTABIATh UX U OTCTauBaTh CBOIO TOUKY
3penus. Kpome sToro, yyamiuecs 101KHBI OBIIETh PUEMAMHU, CBSI3aHHBIMU C ONPEICIICHUEM
MOHSITUI: OTPAaHUYMBAThH UX, OMKICHIBATh, XaPAKTEPU30BaTh U CpaBHUBATh. CleI0BaTENbHO, IPU
M3YUYEHUU XUMUU B OCHOBHOM IIIKOJIE YUallrecs JOJKHbI OBIAACTh YUCOHBIMU JICUCTBUIMU,
MO3BOJIIOIIMMHU UM JIOCTHYb JTHYHOCTHBIX, IPEIMETHBIX  METANPEeIMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTaToB.

HpeﬂnaraeMaﬂ mporpamMma 1o XuMHnHn paCKpbIBACT BKJIAJL yqe6Hor0 npeaMeTa B 10CTUKCHHUC
LIeJIe OCHOBHOT'O O6IJ_ICTO 06p330BaHI/IH H OIIpCACIIACT BaKHEHIIIIE COACPIKATCIILHBIC JIMHUN
npeameTa:

* «BEIIIECTBO» — 3HAHUE O COCTABE U CTPOCHUH BEIIECTB, UX CBOMCTBAX M OMOJIOTHICCKOM
3HAYCHUU,

* «XMMHUYECKasl peaklMs» — 3HAHUE O IPEBPALLICHUSIX OJHUX BEIIECTB B IPYyTHE, YCIOBHIX
MIPOTEKaHUs TAKUX MPEBpAILEHUH U crioco0ax yHpaBlIeHUs peaKkLUiIMU;

* KMPUMCHCHUEC BCUICCTB)» — 3HAHUC U OIBIT 0e30IacHOro O6paIIICHI/I$I C BCIICCTBaAMU,
MaTcepurajiaMu U npoucccamu, HGOGXOI[I/IMI:IMI/I B 6]:ITy " Ha MMPOU3BOACTBC,

* «A3BIK XUMHUW» — ONIEPUPOBAHUE CUCTEMOU BaXKHEHIINX XUMUYECKUX TIOHATHUM, 3HAHUE
XMMUYECKOI HOMEHKIIATYPBbl, a TAK)Ke BIaJIleHMEe XUMUYECKON CHMBOJIMKON (XUMUYECKUMU
¢dbopMynaMu U ypaBHEHHUSIMH).



IInanupyemble pe3y/ibTaThl 0OCBOCHHS Y4eOHOI0 Kypca

JINYHOCTHBIMH pe3yJbTaTaMM U3YUYCHHS TpeaMeTa « XuMus» B 8 -9 Kiacce SBIISIOTCS
CIIEYIOIINE YMEHUS:

OCO3HaBaTh EIWUHCTBO M IIEJIOCTHOCTh OKPYKAIOMIETO MHpPa, BO3MOXHOCTH €r0
MMO3HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JIOCTHIKCHHI HAYKH;

MOCTETIEHHO BBICTpaMBaTh COOCTBEHHOE IIEIOCTHOE MHPOBO33PEHHE: OCO3HABaTh
MOTPEOHOCTh W TOTOBHOCTh K CaMOOOpA30BaHUIO, B TOM YHCJIC U B PaMKaX CaMOCTOSITEILHOM
JIEATEIIbHOCTH BHE IIKOJIBI;

OIICHMBATh JKU3HCHHBIC CHUTyaIllMd C TOYKH 3peHHs Oe3omacHoro oOpas3a XU3HU U
COXpaHEHUS 3]I0POBbS;

OLICHMBAThH YKOJIOTMUECKUIN PUCK B3aUMOOTHOIIIEHUH YeI0BeKa U MPUPO/IBIL.

(GhopMUPOBATh JKOJOTHYECKOE MBIIIICHHE: YMEHHE OIEHUBATH CBOIO JIEATEIBHOCTh U
MOCTYTIKH JIPYTHX JIFOJICH C TOYKHU 3PCHHsI COXPAHCHUS OKPYIKAIOIICH Cpe/bl - TapaHTa KU3HU H
Onaromnoirydus Jrojei Ha 3emIie.

MeTanpeaMeTHBIMHU pe3yIbTaTaMU H3Y4YCHHUS Kypca «XHMHS» SBISETCS (HOPMHUPOBAHHE
YHHUBEpCAIbHBIX yueOHbIX AericTBuil (YVY /).
Peeyisamusnoie YYJI:

CaMOCTOSITENTFHO OOHApYyKMBaTh U (HOPMYIHPOBATh Y4EOHYIO TpOOIEeMy, OMpENeNiTh
1IeJTb y4eOHOM eI TeIbHOCTH;

BBIJIBUTATh BEPCUHU PEIICHUS MPOOJIEMbI, 0CO3HABATh KOHEUHBIN PE3yIbTaT, BELIOUPATh U3
MIPEIIIOKEHHBIX M UCKATh CAMOCTOSITEIIEHO CPEACTBA TOCTHKCHHUS TICITH;

COCTaBJIATh (MHAUBUAYAIbHO WIH B TPYIIIE) IUIaH PEIIeHUs TPpoOieMbl;

paboras 110 TIaHy, CBEpATh CBOM JICHCTBHS C IEJBIO U, PU HEOOXOAMMOCTH, UCIIPABIISATh
OIIIMOKH CaMOCTOSATENLHO;

B JHAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTEIHHO BBHIPAOOTAHHBIC KPHUTCPHH
OIICHKH.

Loznasamenvrnovle YYJI:

aHAIM3UPOBaTh, CPaBHUBATh, KJIACCU(PUIIUPOBATH M 0000mAaTh (GaKThl W SBICHHS.
BEISBISTE IPUYIWHBI U CIICACTBHSI IIPOCTHIX SIBIICHUI.

OCYIIECTBIISATh CPAaBHEHHE, KIACCH(PHUKAIIUIO, CAaMOCTOSTECILHO BBIOUpPAs OCHOBAHHS H
KPUTEPUU I YKA3aHHBIX JJOTHUECKUX OTEPAaIlHii;

CTPOUTH  JIOTUYECKOE pACCYXKICHHWE, BKIIOYAIONIEE YCTAHOBJIICHUE MPHYUHHO-
CIEICTBEHHBIX CBI3€EH.

CO3/1aBaTh CXEMAaTHYECKHE MOJIENH C BBIJIICJICHHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
00BeKTa.

COCTaBJISITh TE3UCHI, PA3IMYHBIC BUIBI TJIAHOB (IMMPOCTHIX, CIIOKHBIX U T.I1.).

peoOpa3oBLIBATh HHPOPMAIMIO M3 OJHOTO BHJIA B APYTOil (TaOIUIly B TEKCT U TIp.).

YMETh OMPEICIATh BO3MOXHBIC WCTOYHHUKH HEOOXOIUMBIX CBEJCHHM, MPOU3BOIHTH
MOMCK MH(pOpMAIMK, aHATU3UPOBATh U OIICHUBATh €€ JOCTOBEPHOCTD.

Kovmmynuxamusnoie YYJI:
CaMOoCTOsTEIFHO OPraHU30BbIBATh YUCOHOE B3aMMOICHCTBHE B Tpymre (OmpeaensTh oomme
IIEJTH, PACTIPEICTISTh POJIH, JOTOBAPUBATELCS APYT C APYTrOM H T.JI.).

IIpeaMeTHbIe pe3yabTaThl H3yYeHUS XUMHHU
B pe3yabTarte ocBoeHusi Kypca xumnu (8-9 kiaccobl) BINYCKHUK HAYYHTCS:
* XapaKTepU30BaTh OCHOBHBIC METO/IbI MO3HAHUS: HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT;

* OIMCHIBATh CBOMCTBA TBEPABIX, XXUJIKUX, Fa3006pa3HBIX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC
IMPU3HAKH,



* PaCKpbIBAaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUN «aTOM», «MOJIEKYJa», «XUMUYECKUN
JIIEMEHT», «IIPOCTOE BEIIECTBOY, «CIOKHOE BEIECTBOY, «BAIECHTHOCTDY, «XUMHUYECKAs
peakuys», UCIONb3ys 3HAKOBYIO CUCTEMY XHMHH;

* PacKpbIBAaTh CMBICJ 3aKOHOB COXPAaHEHHUsI MACCHI BEIIECTB, IOCTOSIHCTBA COCTABa, ATOMHO-
MOJIEKYJIAPHON TEOPUU;

* pa3In4aTh XUMUYECKUE U (pU3NUECKHE SIBICHHUS;

* Ha3bIBaTh XUMHUYECKHE AIIEMEHTHI;

* ONpEAEIATh COCTaB BEILECTB 110 UX (popMyiiam;

* OIPEIENATH BAJIECHTHOCTh aTOMA JIEMEHTA B COEAMHEHUsAX; 20

* OMpeAEIATh TUI XUMUYECKUX pPEaKLuii;

* Ha3bIBaTh IPU3HAKHU U YCJIOBUS IPOTEKAHUS XUMHUECKUX PEaKIIN;

¢ BBIABJIATH IPU3HAKHU, CBUACTCIBCTBYIOIIHUE O MPOTCKAaHUU XUMHYECKOM peaKkuuu 1mpu
BBIINOJTHEHUHN XUMHWYCCKOI'O OIIbITA,

* COCTaBJIATH (hOPMYJIbl OMHAPHBIX COCMHEHUH;

® COCTABJIATH YPAaBHCHUA XUMHUYICCKHUX peaKHHﬁ;

* cobmo1aTh npaBuia 0e3onacHoi padoThl IpU MPOBEIECHUH OIBITOB;

* [10JIb30BaThCA J1a0OPATOPHBIM 000PYIOBAHUEM U MIOCY 10

* BBIYHCIIATH OTHOCHTEIIFHYIO MOJIEKYJISIPHYIO ¥ MOJISIPHYIO MacChl BEIIIECTB;

* BBIYHCIISATH MAaCCOBYIO JIOJI0 XHMHUYECKOTO 3JIEMEHTA 110 (JOpMYyJie COSTUHECHHS; * BEITHCIISATH
KOJIMYECTBO, 00EM MIJIM MAcCy BEIECTBA MO KOJIUYECTBY, 00BEMY, MACCE PEAreHTOB WIH
MPOIYKTOB PEAKIINU;

* XapaKTepu30BaTh (PU3NIECKHE U XUMUUECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIA U
BOJIOPOJIa;

* [10JTy4aTh, COOMPATH KUCIOPO M BOJOPOLI;
* pacrmo3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BELIECTBA: KUCIOPOJ, BOJOPOI;
* pacKpbIBaTh CMBICI 3aKOHa ABOTaIpo

* PaCKpbIBAaTh CMBICT MOHSATUH «TEIIOBOH 3(PPEKT peakiumy», «MOISIPHBIA 00BEMY; *
XapaKkTepu30BaTh PU3NICCKUEC U XUMHUUECKHUE CBOMCTBA BOIBI;

¢ PaCKpbIBATb CMBICJI ITOHATHA «PaCTBOP»,
¢ BBIYUCIIATh MAaCCOBYIO JOJIO PAaCTBOPEHHOI'O BEIICCTBA B paCTBOPE;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEICHHON MAaCCOBOM J10JIE PACTBOPEHHOI'O BEILIECTBA;



¢ Ha3bIBATb COCIUMHCHHNA N3YUCHHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB,

* XapaKTepU30BaTh (U3MUECKUE U XUMUIECKIE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHHMUECKUX
BEILIECTB: OKCHAOB, KHCJIOT, OCHOBAHMI, COJICH;

¢ OpCACIATh MPUHAMJICIKHOCTD BCIICCTB K OIIPCACIICHHOMY KJIACCY COGHHHGHHﬁ; ¢ COCTaBJIATb
(bOpMy.]'IBI HCOPIraHNYCCKUX CO@,Z[I/IHCHI/Iﬁ HU3YyUYCHHBIX KJIACCOB;

¢ IIPOBOAUTE OIIBITHI, IIOATBEPKAAOINE XUMUYCCKHUC CBOMCTBaA HN3YYCHHBIX KJIaCCOB
HCOPTaHNYCCKUX BCIICCTB,

* pPacIiO3HaBaTh ONBITHBIM IIyTEM PACTBOPBI KMCIIOT U IIEI0YEH 110 U3BMEHEHUIO OKPACKH
MHJUKATOPA;

* XapaKTEpPU30BaTh B3aUMOCBS3b MEK/y KJIACCAMU HEOPIraHUYECKUX COCIMHEHUI; * PACKPBIBATH
cMmbica [lepuognueckoro 3akona /1. 1. Menneneena;

* 00BACHATH (PU3HMUECKUN CMBICT ATOMHOTO (MTOPSIKOBOT0) HOMEpPA XMMHUECKOTO dJIEMEHTA,
HOMEPOB TPYIIIBI U Neproja B nepuoandeckoii cucreme J. 1. Menzaeneena;

* OOBSACHATH 3aKOHOMEPHOCTHU U3MCHCHHA CTPOCHUSA aTOMOB, CBOMCTB 2JICMEHTOB B nmpeaciax
MaJIbIX IEPHUOJO0B U I''TAaBHBIX IMOATPYIIIT;

® XapaKTCPU30BaTh XUMHUICCKUC 3JICMCHTEI (OT BOOOpoOaa OO KaJ'II)III/Iﬂ) Ha OCHOBEC UX
0JIO’KEeHUs B epuoanueckoil cucreme Jl. . MenneneeBa u 0COOEHHOCTEHN CTPOEHUS UX
aTOMOB;

* COCTaBJIATh CXEMBbI CTPOEHUSI aTOMOB NepBhIX 20 31eMeHTOB nepuoandeckoil cucremsl /1. U.
Menneneena;

¢ paCKpbIBaTb CMBICJI TTOHATHH: «XUMHUYECKas CBA3b», «QJICKTPOOTPULIATCIIbHOCTLY

* XapaKTepu30BaTh 3aBUCUMOCTh (PM3MUECKUX CBOMCTB BEIIECTB OT TUIIA KPUCTAJUIMYECKON
pEIIeTKH;

® OIIpCACIATb BUJ XUMHYECKOH CBS3H B HCOPTraHNYCCKUX COCANHCHUAX

* M300paXKaTh CXEMbI CTPOEHUSI MOJIEKYJT BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUJAMU
XUMHYECKHUX CBSI3CH;

¢ paCKpPbIBATb CMBICIJI MMOHATHH «HOH», KKAaTHUOH», KaHHUOH», «KIJICKTPOJIHUTED), «HEIJICKTPOIUTED),
OJICKTPOJIMTHYICCKAA AUCCOIHUALUS, KOKUCIIUTCIIbY, KCTCIICHb OKUCIICHUSA» «BOCCTAHOBUTCIIBY,
«OKHCJICHUC», «KBOCCTAHOBJICHUC),

* OIPENENATh CTENEHb OKMCIECHUS aTOMA DJIEMEHTa B COCJMHECHUN;
* PACKpbIBaTh CMBICII TEOPUH HJICKTPOIMTHUECKONU TUCCOLUALNY;
* COCTaBIISATh YPABHEHUS IEKTPOIUTUYECKON AUCCOLMALIMY KUCIIOT, IEJI0YEH, COeH;

* 00BSICHATPH CYIIHOCTD MPOIIECCa IEKTPOJTUTHICSCKOMN JUCCOIHAIIMH W PEAKIIUH HOHHOTO
oOMeHa;



* COCTaBJIATD MOJHBIE M COKpAIIEHHBIC HOHHBIC YPABHEHUS pEaKIIui 0OMEHa;

* OIPEIENATh BO3MOXXHOCTh IPOTEKaHUs peaKLIMi HOHHOTO 0OMEHa;

* IPOBOJIUTH PEAKIMH, OATBEPKIAI0IINE KAUeCTBEHHbIM COCTAaB PA3JIMYHBIX BEILECTB;
* ONpPENENATh OKUCIUTEIb U BOCCTAHOBUTEIIB;

* COCTABJIATh YPAaBHEHUS OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUi;

* Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKON peakiui;

* KJ1accu(UIUPOBATH XUMHUECKHE PEAKIMH 110 Pa3IMYHBIM IPU3HAKAM;

® XapaKTCPU30BaTh B3aMMOCBA3b MCXKAY COCTAaBOM, CTPOCHUEM U CBOMCTBaMH HEMCTAJIJIOB, *
MMPOBOAUWTDH OIIBITHI 11O MOJIYUCHUILO, CO6I/IpaHI/IIO " U3YUYCHUTIO XUMHUYCCKUX CBOMCTB
F33006p33HBIX BCIIECTB: YIJICKUCIIOIO Ira3a, aMMHaKa,

¢ pacCrio3HaBaThb OIBITHBIM ITYyTCM ra3006pa3HLIe BCIICCTBA: er'IGKI/ICIIHﬁ ra3 1 aMMHakK;
¢ XapaKTCpU30BaATb B3aNMOCBA3b MCKY COCTABOM, CTPOCHUCM U CBOMCTBaMH MCTAJlJIOB,

* Ha3bIBaTh OPraHUYECKUE BEIIECTBA MO UX GOpMyJie: METaH, 3TaH, STUJICH, METAHOJ, 3TAHOI,
TVIMIIEPUH, YKCYyCHAs! KUCIIOTa, aMHHOYKCYCHAsl KMCJIOTa, CTEApPUHOBAsI KUCJI0TA, OJICMHOBASI
KHUCJIOTa, TTII0K034;

* OLICHUBATh BJIMSHUE XMMHUYECKOTO 3arps3HEHUS OKPY KAIOLIEH cpeibl Ha OpraHu3M 4ellOBEKa;
* IPaMOTHO 00OpalaThcs C BEIIECTBAMU B IIOBCEAHEBHOM KHU3HH;

¢ OIIpCACIAThL BOSMOXHOCTD ITPOTCKAHUA peaKL[I/Iﬁ HEKOTOPBIX HpeHCTaBHTeHeP’I OpTraHHYCCKUX
BCHICCTB C KUCJIOPOJA0OM, BOOAOPOJAOM, MCTAJIlIaMU, OCHOBAHHAMU, I'aJIOTCHAMMH.

BbInycKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCH:

* BBIJIBUTATh U MPOBEPSTH IKCIEPUMEHTAIBHO T'MIIOTE3bl O XUMHUYECKUX CBOMCTBAX BEILIECTB HA
OCHOBE MX COCTaBa U CTPOCHMSI, UX CIIOCOOHOCTH BCTYNATh B XUMHYECKHE PEAKITUH, O XapaKTepe
U MPOAYKTAX Pa3IMYHbIX XUMUYECKUX PEAKLINIA;

* XapaKTepU30BaTh BEILIECTBA I10 COCTaBYy, CTPOCHUIO U CBOMCTBAM, YCTaHABIUBATH IIPUYNHHO-
CJICICTBEHHBIE CBSI3U MEXKIY JaHHBIMU XapaKTECPUCTUKAMU BEILECTBA;

* COCTaBIIATH MOJIEKYJISIPHBIE U MTOJIHBIE HOHHBIE YPABHEHUS 0 COKPAIICHHBIM HOHHBIM
YPaBHEHHUSIM;

¢ IIPOrHO3UPOBATH CIIOCOOHOCTD BCIIECTBA MPOABIIATH OKUCIIUTEIILHBIC NJIW BOCCTAHOBUTCIILHBIC
CBOMCTBA C Y4€TOM CTCIICHEH OKUCIICHHS 3JICMCHTOB, BXOAIIIUX B €I'0 COCTAaB,

¢ COCTaBJIATH YPAaBHCHUA peaKquI, COOTBCTCTBYIOIIUX ITOCICAOBATCIIBHOCTHU HpCBpaHICHI/Iﬁ
HCOPTaHNYCCKUX BCIICCTB PA3JINYHBIX KJIACCOB;



* BBIJIBUTATh U IPOBEPSITH SKCIIEPUMEHTAIBLHO TMIIOTE3bI O PE3YJIbTaTaX BO3AEHCTBUSI pa3IUUHbIX
(akTOpoB HAa U3MEHEHHE CKOPOCTU XUMUYECKOM peakluu;

* HCIIOJIb30BATh MIPHUOOPETEHHBIC 3HAHUS JUIS SKOJIOTHYECKU TPaMOTHOTO TIOBE/ICHUS B
OKpY>Karolleu cpese;

¢ UCIIOJIb30BAaTh HpI/IO6pCTeHHHC KIIFOYCBLIC KOMIICTCHIIUU ITPH BBIIIOJIHCHHUU IIPOCKTOB U
y‘Ie6HO-I/ICCJ'Ie,Z[OBaTCJ'ILCKI/IX 3a4aa4 110 U3y4YCHUIO CBOﬁCTB, CII0CO00B IMOJIYy4YCHUA U
paciio3HaBaHUs BCIICCTB,

* 00OBEKTUBHO OLICHHUBATh I/IH(1)OpMaI_II/IIO 0 BCUICCTBAX U XUMHWYCCKUX IIPOLCCCAX;

* KPUTUYECKU OTHOCHUTBHCS K IICEBIOHAYYHON MHPOpPMAITUH, HeJOOPOCOBECTHON PEKJIaMe B
CpeacTBax MaccoBoi HH(pOpMaluy;

* OCO3HABaTh 3HAYCHHUE TCOPETUUCCKUX 3HAHUH 110 XUMHH IS IPAKTUICCKOM eI TETbHOCTH
YEJIOBEKA;

* CO3/1aBaTh MOJEIN U CXEMBI IS pElIeHUs] y4eOHBIX U TO3HABATENIbHBIX 3a/1a4; TIOHUMATh
HE00XO0IMMOCTh COOJIOICHUS IPEANUCAHUM, IPeSIaraeMbIX B UHCTPYKIIHMSX 110 HCIIOJIB30BaHHIO
JIEKapCTB, CPEJICTB OBITOBON XUMHUH U JIP.

Conep:kanue y4e0HOro Kypca
8 knacc

Beenenue (54)

HpeI{MCT XUMHUH. MeToAbl NO3HAHUS B XUMUM: Ha6J'IIOIIeHI/I€, OKCIICPUMCHT, MOJACIUPOBAHHUC.
HCTOYHHKH XUMHYECKOM I/IH(I)OpMaI_II/II/I, €C MOJIYUYCHHC, aHAJIN3 U MMPCACTABIICHHUC PC3YJIbTATOB.

[ToHsiTHE O XUMUYECKOM 3JIEMEHTE U (popMax €ro CylecTBOBaHMs: CBOOOIHBIX aTOMax,
IIPOCTHIX U CIIOKHBIX BELICCTBAX.

[IpeBpamenus BemecTB. OTINYME XUMUYECKUX PEAKIMM OT pU3ndecKux siBieHuil. Ponb xumun
B )KM3HH YeJIoBeKa. XeMohuius u xemopoous.

KpaTkue cBeneHns U3 UCTOPUN BOZHUKHOBEHUS U pPa3BUTHsI XUMUH. Poib 0TE€UeCTBEHHBIX
YYEHBIX B CTAHOBJICHUU XUMHUUECKOH Hayku — paboTsl M. B. JlomonocoBa, A. M. bytnepoga, .
H. Menneneesa.

XuMHUUEcKasi CUMBOJIMKA. 3HAKU XUMHUUECKUX JIEMEHTOB M NMPOUCXOXKICHUE UX Ha3BaHHM.
Xumnueckue Gopmyinbl. Uaaekcsl 1 ko3 duuuenTsl. OTHOCUTEIbHBIE ATOMHAs U
MoJIeKyJIsipHas Maccel. [IpoBeneHre pacueToB MaccoBOi 10J1I1 XMMHUYECKOTO 3JIEMEHTA B
BEIIIECTBE Ha OCHOBE €r0 ()OPMYJIbI.

Hepnonnqecxaﬂ CHUCTEMA XUMHNYCCKUX 3JICMCHTOB I[ . MeHz[eJleeBa, €C CTPYKTYypa: MaJibIC U
OoJIbIIINE NEPUOALI, IPYIIbI U IMOATPYIIIIEIL. Hepnonnqecxaﬂ CHUCTEMA KaK CIIPaBO4YHOC nocooue
AJIg TOJTYYCHUS CBEJICHUI O XUMHYECKHX JIEMEHTAX.

JemoHncTpauuu. Mozenu (mapocrepkHeBble 1 CTroapta — bpurieda) paznuuHbIX OIPOCTHIX U
CJIO’KHBIX BelecTB. Koyekuus CTeKISHHON XUMUYecKoi nocyabl. Komnekius MaTepuaioB 1



W3JIeJIMI U3 HUX Ha OCHOBE AJIFOMUHUSA. B3aumonencTsue MpaMopa ¢ KUCIOTON U IOMYTHEHHE
W3BECTKOBOW BOJBI.

JlaGopatopHsbie onbITH. 1. CpaBHEHHE CBOWCTB TBEPABIX KPUCTAIIIMUECKUX BEUIECTB U
pacTBOpoB. 2. CpaBHEHHE CKOPOCTU HCIAPEHUS BOJBI, 0JIEKOJIOHA U 3TUJIOBOTO CIHMPTA C
¢bmIbTpOBaNIbHON Oymaru.

Tema 1. ATOMBI XUMHYECKHX 3JIeMeHTOB (9 4)

ATOMBI Kak q)opMa CYIICCTBOBAHUA XUMHUYCCKUX DJICMCHTOB. OCHOBHEBIE CBCICHUA O CTPOCHHUU
aTOMOB. HOK&S&TCJ’IBCTB& CJIOKHOCTH CTPOCHHA aTOMOB. OmEBITH Pe3ep<1)opﬂa. HnaHeTapHaﬂ
MOZCIIb CTPOCHUS aTOMaA.

CocTtaB aTOMHBIX Si7IEp: TPOTOHBI, HEUTPOHBI. OTHOCUTENBbHAS aTOMHas Macca. B3anmocBs3b
MIOHATUH IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHASL AaTOMHAsI Maccay.

H3meHeHne dncia IIPOTOHOB B AJpP€C aTOMAa — 06pa3OBaHI/IC HOBBIX XUMHWYCCKHX JJICMCHTOB.

HM3MmeHneHue yncna HCﬁTpOHOB B A1p€ aToOMa — 06p8.30BaHI/Ie HU30TOIIOB. COBpeMCHHOG
OIPCACIICHUC TTOHATUA «XUMHYECKUM 31eMeHT». 30TOomnbI Kak Pa3HOBUIAHOCTH aTOMOB OJHOI'O
XUMHNYCCKOI'O 3JICMCHTA.

Onektponbl. CTpOCHHE AIIEKTPOHHBIX YPOBHEH aTOMOB XHMUYECKHX 3JIEMEHTOB MaJIbIX
nepuo1oB. [ToHsATHE O 3aBEPIIEHHOM AJIEKTPOHHOM YPOBHE.

[Tepuonnueckas cucrema xuMuueckux snemMeHToB . . MenzaeneeBa u cTpoeHre aTOMOB —
(U3HYECKUI CMBICT MOPSIIKOBOTO HOMEpa 3JIeMEHTa, HOMepa TPYIIIEI, HOMepa Meproa.

N3menenue yuciia 3J1eKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa XUMUYECKOTO
srieMeHTa — 00pa30BaHue MOJIOKUTEIBHBIX U OTPULIATENILHBIX HOHOB. MIOHBI, 00pa3oBaHHBIE
aTOMaMH METAJUIOB U HEMETAJUIOB. [ [pH4MHBI N3MEHEHUS METAJUIMYECKUX U HEMETAJUTMYECKUX
CBOWCTB B nepuojax u rpynmnax. O6pasoBanue OuHapHbIX coenuHeHuid. [loHsTHe 00 HOHHOM
cBs3u. CxemMbl 00pa3oBaHuUsl HOHHOW CBs3H. B3anMoeiicTBEe aTOMOB 3JIEMEHTOB-HEMETAJLIIOB
MEXIy c000if — 00pa3oBaHME IBYXaTOMHBIX MOJIEKYJI IIPOCTHIX BEIIECTB.

KoBasneHnTHas HemosipHasi XUMUYECKas CBsI3b. DJIEKTPOHHBIC U CTPYKTYpPHBIC (DOPMYIIBL.

B3anmopeiicTBre aToMOB HEMETAJIIOB MEXKIy CO00# — 00pa3oBaHne OMHAPHBIX COCTUHEHUN
HEMETaJJIOB. DJIEKTPOOTpHULaTeNbHOCTh. KoBasneHTHas nossipHas cBs3b. [loHsTue o
BAJICHTHOCTH KaK CBOWCTBE aTOMOB 00pa30BbIBATh KOBAICHTHBIC XUMUYECKUE CBS3H.
CocraBienue GopMys1 OMHAPHBIX COSMHEHUH 10 BaJleHTHOCTH. Haxox/1eHue BaJIeHTHOCTH 110
dbopMyIie OGMHAPHOTO COETUHEHUSI.

B3anMozeiicTBHe aTOMOB METAIIIOB MEXAY COO0H — 00pa30BaHNe METAJUTMUYECKUX KPUCTAJIIOB.
TloHsaTne 0 METAIUINYECKON CBSI3H.

HemoHcTpannu. Mojienn aTOMOB XMMUYECKHUX 3JIeMeHTOB. [leproanyeckas cucrema
xuMudeckux 3emMeHToB [1. Y. MenneneeBa (pa3nudHbie GOpMBI).



JlaboparopHsble onbIThl. 3. MoaenupoBaHue NpUHIUIA AEUCTBUS CKAHUPYIOIIEr0 MUKPOCKOIIA.
4. VzrotoBneHue Mojesiell MOJICKYJI OMHAPHBIX COeTUMHEHU. S . I3roToBIIeHIE MOIENH,
WUTIOCTPUPYIOIIECH CBOMCTBA METAJIIMYECKOM CBA3H.

Tema 2. IIpocTbie BemecTBa (64)

[Tonoxxenne MeTaiyioB 1 HeMeTasuIoB B [lepronnueckoit cucreme XuMudeckux aynemeHtoB /1. U.
MenpeneeBa. Baxxneline mpocThie BEIeCTBa — METAILIBI (KeNe30, ATIOMUHUHN, KAIbIIUH,
Maruuii, HaTpuil, kanuii). O0mmue pu3nuecKue CBOMCTBa METAJLIOB.

Baxxuelinme mpocThlie BelecTBa-HeMeTallIbl, 00pa30BaHHbIC aTOMaMK KHCJIOPO/a, BOJIOPO/Ia,
a3ora, cepbl, pocdopa, yriepoaa. MojaeKysbl MPOCTHIX BEIMIECTB-HEMETAIIOB — BOJOPO/A,
KHCJIOPO/Ia, a30Ta, rasioreHoB. OTHOCHUTENIbHAS MOJICKYJISIpHAs Macca.

CriocoGHOCTh ATOMOB XMMHUYECKUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB —
AJUTOTPONHS. AJUTOTPOITHBIE MOAUUKAIINK KUCIopoaa, pocdopa, omoBa. MeTamudeckue u
HEMETAJINYECKUE CBOIICTBA IMPOCTBIX BEHICCTB. OTHOCHUTEILHOCTE 3TOr'0 OHSITHA.

Uucno Aporanpo. KosmmaectBo BemecTBa. Moiib. Momnsipaast Macca. MoJsIpHBIN 00beM
F8,3006pa3HbIX BCIICCTB. KpaTHBIC CANHUIIBI UBMCPCHUS KOJIMYCCTBA BCUICCTBA — MUJJIMMOJIb U
KHJIOMOJIb, MUJIJIUMOJIApHAA U KHWJIOMOJISIpHAasd MacChbl BEIICCTBA, MHHHHMOHSIpHLIﬁ u
KHJIOMOJISIPHBIN 00beMbI Ta3000pa3HBIX BEIICCTB.

PacueTsl ¢ HCIIOIBL30BaHUEM IOHITHI «KOJIMYECTBO BCUICCTBa», «MOJISIpHAA MaccCay, ((MOHSIpHBII;'I
00BeM Tra3oB», K4HUCJIO ABOF&I[pO».

Hemonctpauuu. [lomyuenue ozona. O6pasibl 6€10ro U ceporo 0j0Ba, 6€7I0ro 1 KPacHOro
docdopa. HekoTopbie MeTallTbl 1 HEMETAIUTBI C KOJIMUECTBOM BeliectBa 1| Moib. MoJSpHBIi
00beM ra3000pa3HbIX BEIIECTB.

JlaGopaTtopHsbie onbITEI. 6. O3HaAKOMIICHHE C KOJUICKIIMEH METaJIIOB.
7. O3HAaKOMJICHHUE C KOJUIEKIIMEH HEMETAIIOB.
Tema 3. CoenHeHUs1 XUHMHYECKHUX 31eMeHTOB(144)

Crenens okucneHus. CpaBHEHHE CTENIEHH OKUCICHUS U BaJleHTHOCTH. OmpeieneHne cTeneHn
OKHCJICHHS DJIEMEHTOB B OMHAPHBIX coenuHeHusax. CocrapiacHue Gopmys1 OMHAPHBIX
COEIMHEHNH, OOIINI CIOCO0 UX HAa3BaHUM.

bunapHbie coeTMHEHHSI METAIUIOB U HEMETAJIOB: OKCHIBI, XJIOPUIBI, CYTh(MUIBI U TIP.
CocraBnenue ux popmy:.

bunapHble COeTMHEHNSI HEMETAJUIOB: OKCH/IbI, JIETy4YHEe BOJOPOAHBIE COEUHEHUS, UX COCTaB U
Ha3BaHus. [IpeacraBuTeny OKCUIOB: BOJA, YIIEKHUCIBIN ra3, HeraueHas U3BeCTh.
[IpeacraBurenu JIeTy4uxX BOJOPOAHBIX COCIMHEHUN: XJIOPOBOJLOPOI U aMMHUAK.

OcHoBaHus, UX COCTaB U Ha3BaHMs. PacTBopuMocTs ocHOBaHMi B Boje. [IpeacraBurenu
IIeJI0Yei: THIPOKCUIbI HaTpus, Kaus U Kanbius. [ToHsaTHe 06 MHANKAaTOpaxX U KaueCTBEHHBIX
peakumsx.



Kucnotsl, ux cocraB u Ha3Banus. Kimaccudukanus kuciot. [IpeacraBurenu KucioT: cepHas,
consiHas, azotHas. [lonarue o mikane kucnotHocTH (mkana pH). 3menenue okpacku
MHAUKATOPOB.

Conu KaKk POU3BOIHBIE KMCIOT M OCHOBAHH, X COCTaB M Ha3BaHUs. PacTBOpHUMOCTH coeil B
Bozie. [IpencraBurenu comneil: xyiopua HaTpusi, KapOoHAT U GochaT KambIHs.

AMopQHBIE 1 KPUCTAJUINYECKHE BEIIECTBA.

MexMoIeKyIIpHbIe B3aUMOJAEHCTBHS. THITBI KPUCTAIUNINYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTB
BEIIECTB OT TUIIOB KPUCTAJUIMYECKUX PEUIETOK.

YucTele BemecTBa U cMecu. [IpuMeps! )KUIKUX, TBEPABIX U Ta3000pa3HbIX cMeceil. CBoHCTBa
YHCTHIX BEMIECTB U cMecell. 11X cocras.

MaccoBas u 00beMHast J0JIHU KOMIIOHCHTAa CMCCH. PaC‘-IeTLI, CBA3aHHBIC C UCITIOJIb30BAHUEM
TIOHATHA «JOJISD).

JlemoncTpanuu. OOpa3ibl OKCHUAOB, KUCIOT, OCHOBaHUH U cojiel. Mo1en KpUCTAITHYECKUX
pElIeTOK XJIOpUAa HaTpHsl, ainmasa, okcuaa yrieposaa (IV). KucnoTHo-menounsie MHAMKATOPHI,
M3MEHEHHUE UX OKPACKH B Pa3NIMYHBIX Cpe/lax. Y HUBEPCAbHBIN HHIUKATOP U U3MEHEHHE €T
OKpacku B paznuyHbix cpenax. [lkamna pH.

JlaGopaTtopHbie onbITHI. 8. O3HaKOMIICHHE C KOJUICKIIMEH OKCHIOB. 9. O3HAKOMJIEHHUE CO
cBoiictBamu ammuaka. 10. KauectBeHHas peakius Ha yraekucnsii ra3. 11. Onpenenenne pH
PacTBOPOB KUCIIOTHI, 11eJI04YH U BoJbl. 12. Onpenenenue pH 1MMOHHOTO U 6JI0YHOTO COKOB Ha
cpese w100B. 13. O3HakoMIleHHE ¢ KoJuleKuuen coneid. 14. O3HakoMJIeHUE C KOJUIEKIHEH
BEIIECTB C Pa3HBIM TUIIOM KPUCTAITUYECKON pemieTku. M3roroBnenue moieneit
KPUCTAIUTMUECKUX pemeTok. 15 O3HakoMieHune ¢ 00pa3oM ropHOM MOPOIbI.

Tema 4. U3meHeHusi, npoucxoasiime ¢ semecrsamu(12y)
[TonsiTHE siBIEHUH, CBSI3aHHBIX C U3MEHEHUSIMH, IPOUCXOIAAIIMMH C BEIIECTBOM.

ﬂBJ’ICHI/Iﬂ, CBA3aHHBIC C U3BMCHCHUCM KPUCTAINIMICCKOTO CTPOCHUA BCIICCTBA TP ITOCTOSIHHOM
€ro COoCTanc, (bl/ISI/IquKPIC sieHus. Ouznueckue SABICHUS B XUMUH: JUCTUILIIALNA,
KpucTajlsindalursd, BbIIIApUBAHUC U BO3IOHKA BCIICCTB, (I)I/IJ'IBTpOBaHI/IC )51 LIeHTpI/I(I)yFI/IPOBaHI/Ie.

ﬂBJ’ICHI/Iﬂ, CBA3aHHBIC C U3SMCHCHUEM COCTaBa BCIICCTBA, XUMHYCCKUC PCAKIINU. HpI/ISHaKI/I u
YCJIOBHA MPOTCKAHUA XUMHUUCCKUX peaKHI/Iﬁ. Brigenenue TeninoTH U CBETA — pC€aKIuu ropCHu:A.
[TousTue 00 7k30- U SHAOTCPMUUICCKUX PCAKIUAX.

3aK0H COXpaHEHUsI MaCChl BEIIECTB. XUMUYECKHUE YpaBHEHU. 3HAUCHUE HHICKCOB U
koadpuimenToB. CocTaBieHrne ypaBHEHUH XUMUYECKUX PEaKIUH.

PaC‘-IeTI)I 10 XUMHUYCCKHUM ypaBHCHI/ISIM. PCHIGHI/IC 3aJa4d Ha HAXO0XJACHUC KOJINYECTBA, MAaCChl NI
o0BbeMa MPOIyKTa PEaKIIMK MO KOJTUIECTBY, Macce WM 00beMy UCXOTHOTO BelecTBa. PacueTs ¢
WCIIOJIb30BAHUEM TOHSATHUS «IO0JIsD», KOTJIa UCXOTHOE BEIIECTBO IaHO B BHUJIE PACTBOpA C
3aJJaHHOM MAcCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA UJIU COAEPKUT OMPEACIICHHYIO OO
IIpUMECEH.



Peakunu paznoxenus. [IpencraBienue o CKOpOCTH XMMHYECKUX peakiui. Katanuzatopsl.
®epmenTsl. Peakmuu coenunenns. Katanutuueckue u HEKaTaTUTHIECKUE PEaKIUU, 00paTUMbIe
1 HeoOpaTUMBbIC peakiuu. Peakium 3amernieHus. Psi akTHBHOCTH METAIIIOB, €r0 UCTIOIh30BaHUE
JUTSl IPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEAKIIMM MEXly METAJNIAMU U KHCIIOTaMH,
peaKuuid BBITECHEHUS OJTHUX METAJUIOB M3 PACTBOPOB UX COJIEN APYTrMMH MeTauiamu. Peakunu
oOMeHa. Peakiun HelTpanuzanuu. Y cloBuUs IPOTeKaHUs peaklnuii oOMeHa B pacTBOpax A0
KOHIIA.

Turel XUMHYECKUX peakIMii Ha pUMepe CBOMCTB BOJBL. Peaknus pa3noKeHus — dJeKTPOIIN3
BOJBL. Peaknyu coemMHEHNS — B3aNMOACHCTBHE BOJIEI ¢ OKCUJIAMH METAJJI0B M HEMETAJIOB.
VYcnoBue B3aMMOAEHCTBHS OKCHIOB METAJUIOB U HEMETAJIIIOB € BOJIOM. [IOHATHE «THIPOKCHIBDY.
Peakiuu 3amenieHust — B3auMOIEMCTBUE BOIBI ¢ MeTauiaMu. Peakiiuu oOMeHa — THApOIIA3
BCIIIECTB.

Hemoncrpauuu. [Ipumeps! pusnueckux SABICHUN: a) IUIaBlIeHue napaduHa; 0) BO3roHka ioga
W OEH30MHOM KUCIIOTHI; B) PAaCTBOPEHHE OKPAIIEHHBIX COJICH; I') U Py3HsT TyITHCTBIX
BELIECTB C ropslleH JaMIOYKU HakaiauBaHus. [Ipumepbl XUMHUYECKUX SBJICHUI: a) TOPEHUE
Maraus, pocdopa; 0) B3auMOIeHCTBHE COMSTHON KUCIOTH C MPaMOPOM HIIM MEJIOM; B)
noy4yeHue runpokcuga meau (II); r) pactBopeHue nmoxy4yeHHOTO THIPOKCHIA B KUCIOTaX; 1)
B3aumoeiicTeue okcuaa meau (1) ¢ cepHoit KUCIOTOM TPU HATPEBAHUH, €) PA3TIOKCHHE
NepMaHraHaTa Kajus; ) pa3joKeHHe MepoKcHia BOAOPOa C MOMOIIBIO JUOKCHIA MapraHiia 1
KaTaJia3bl KapTo(enst Wi MOPKOBH; 3) B3aUMOIEHCTBHE Pa30aBICHHBIX KUCIOT C METAJIJIAMH.

Jlaboparopusbie onbITh. 16. [IpokanuBanue Menu B IUIAMEHU CIUPTOBKHU. 17. 3aMelieHre Meau B
pactBope xiopuna meau (II) sxenezom.

Tema S. IIpakTukym 1. [Ipocreiimme onepanuu ¢ BemecTrsoM (34)

1. [IpaBuna TeXHUKH 0€30MIACHOCTH NIpH paboTe B XUMHUUYeckoM kabuHeTte. [Ipuembl oOpareHus
¢ J1abopaTOpHBIM 00OPYAOBAaHUEM M HarpeBaTeIbHBIMU IprOopamu. 2. [Ipu3Hakm XUMHYECKUX
peaKLuid.

3. [IpuroroBieHue pacTBopa caxapa U pacyeT ero MacCoOBOW JJOJIU B pacTBOPE.
Tema 6. PactBopenue. PacTBopbl.
CgoiicTBa pacTBOPOB 3J1eKTPOJNTOB (18 u)

PactBopenue kak pusnko-xumuueckuii npouecc. [lonsarue o ruapaTax u KpUCTaLIOrUIpaTax.
PaCTBOpI/IMOCTB. KpI/IBBIe PACTBOPUMOCTH KaK MOJCIIb 3aBUCUMOCTHU PaCTBOPUMOCTU TBEPABIX
BEIIECTB OT TeMIiepaTypbl. HachlllieHHbIe, HEHACHIIIIEHHBIE U TIEPECHIIIEHHbBIE PACTBOPHI.
3HayeHue pacTBOPOB I MPUPOBI U CEIBCKOTO X0351UCTBA.

[TonsiTre 006 MEKTPOIUTUUECKON TUCCOLUAIUMH. DIIEKTPOIUTHI U HEBNIEKTPOIUTHI. MeXaHu3M
JUCCOLUAINH 3JIEKTPOIUTOB C PA3INYHBIM XapaKTepoM CBsA3H. CTENeHb AIEKTPOIUTHIECKON
aucconnanyy. CUIbHbIE U CIIa0bIe 2JIEKTPOJIUTHI.

OCHOBHBIE MOJIOXKEHUS TEOPUU AIEKTPOIIUTUUECKON Juccouuanuu. loHHble ypaBHEHUS
peakuwmii. Peakuuu oOmMeHa, uaymye 10 KOHIIA.



Krnaccudukaius HOHOB U UX CBOMCTBA.

Kucnotsl, ux xnaccuduxamnms. JJuccormanus KUCIOT U UX CBOWCTBA B CBETE TCOPHH
AIEKTPOIUTUYECKON AUCCOMAalU. MOJIEKYIISIpHBIE U HOHHBIE YPABHEHUS PEAKLIUN.
B3auMogeiicTBrue KHCIOT C MeTAJTIaMU. DIEKTPOXUMHUECKUH Psiji HAMPSHKEHUN METaJUIOB.
BzaumogeiicTBHe KHUCIIOT C OKCHAAMHU METaJIOB. B3anmMoaeiicTBHE KUCIIOT ¢ OCHOBAaHUSMH —
peakuus HelTpanuzanuu. B3anmoaeiictBre KUcior ¢ consiMu. Mcmonp30Banme Ta0auIlbI
PacTBOPUMOCTH JJISI XaPAKTEPUCTUKU XUMHUECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kiaaccupukanus. /lucconnanus OCHOBaHUHN U UX CBOMCTBA B CBETE TEOPUHU
ANEKTPOIUTUYECKON AUcconanny. B3aumoaerncTeue 0OCHOBaHUM ¢ consiMu. Mcnosib3oBanue
TaOJIUIBI PACTBOPUMOCTH TSI XapPAKTEPUCTHKN XUMUICCKUX CBOMCTB OCHOBAHHIA.
BzaumogeiicTBUe 1IeI0Y€Ei ¢ OKCHIaMU HEMETAIIOB.

Conm, ux AuccolMalys ¥ CBOMCTBA B CBETE TEOPUH IEKTPOJIUTUYECKON JUCCOLIMALINY.
B3anMozeiicTBre coleii ¢ MeTautaMu, 0OCOOCHHOCTH ATUX peakiuii. BzanmopelicTBue coneit ¢
consiMu. Vcronb3oBaHue TaOIUIBI PACTBOPUMOCTH IS XapaKTePUCTUKU XUMUYECKIUX CBOHCTB
COJICH.

O0600meHune cBeeHni 00 OKCHIax, MX KIacCH(PUKAIIMA U CBOMCTBAX.

I'eneTnyeckue pAabl METAJlJIa U HEMCTAJLJIA. TI'enernueckas cBSI3b MCXKY KiIacCaMun
HCOPTaHNYCCKUX BEIICCTB.

OKHCIIMTEILHO-BOCCTAHOBHUTCILHBIC pCaKknuu.

OHpeI[eJIeHI/Ie CTEIICHEW OKUCICHUS JJIsI 9JICMCHTOB, 06pa3y10u11/1x BCIICCTBA Pa3HbIX KJIACCOB.
Peakuuu noHHoro oOM€eHa U OKUCIHUTENLHO-BOCCTAHOBUTEILHEIE pCaKIuu. OxucauTenb U
BOCCTAHOBHUTCIIb, OKHUCJICHUC U BOCCTAHOBJICHUC.

CocTaBlieHHEe YpaBHEHUI OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIIMA METOJIOM JICKTPOHHOTO
OaytaHca.

CsolicTBa MPOCTHIX BEHIECCTB — MCTAJIJIOB U HCMETAJIJIOB, KUCJIOT U CoJIeii B CBETE OKUCIUTEIBHO-
BOCCTaAaHOBHUTCIIbHBIX peaKuHﬁ.

JHemoncTpauuu. VcnibiTaHue BEIIECTB U X PACTBOPOB Ha 3JIEKTPOIPOBOJHOCTh. 3aBUCUMOCTD
3JIEKTPOIPOBOAHOCTH YKCYCHOW KHUCIOTBI OT KOHIIEHTpAlWU. /[BM>KEHNE OKpAILIEHHBIX HOHOB B
AJIEKTPUUYECKOM M0JI€. B3auMoelcTBUE IMHKA C CEPOM, CONSHOM KUCIOTOM, XJIOPUIOM MEIU
(IT). F'openne maruus. BzaumojeiicTBre XJIOPHOM U CEPOBOIOPOIHOM BOIBI.

JlaboparopHsie onbIThI. 18. B3anmoseiicTBie pacTBOpOB XJIOPHAa HATPUS U HUTpaTa cepedpa.
19. IlonyueHne HEpaCTBOPUMOTO THAPOKCUIA U B3aUMOJAEHCTBHE €ro ¢ Kucioramu. 20.
BzaumoneiicTBue KUCIOT ¢ OCHOBaHUSAMHU. 21. B3anMoaelicTBHE KUCIOT ¢ OKCHIAMH METaJIOB.
22. B3auMoeiicTBHE KUCIOT ¢ MeTaiaMu. 23. B3aumoaelicTBUE KUCIOT C COIsAMHU. 24,
BzanmoneiicTBre mienoyeii ¢ KucioraMH. 25. B3zauMmoaeicTBre 1iejioueii ¢ OKCUIaMu
HeMeTaJlIoB. 26. BaumogeiicTeue menoueii ¢ consimu. 27. [lonydyenue u cBoiicTBa
HEPAaCTBOPUMBIX OCHOBAHMH. 28B3anmMo/eiicTBrie OCHOBHBIX OKCUIOB C KHCIOTaMu. 29.
BsaumMmoeiicTBiie OCHOBHBIX OKCHIOB ¢ BOmoM. 30. BzanMogeicTBrE KUCIOTHBIX OKCUIOB C
merouamu. 31. BzanmoaelicTBHEe KHCIOTHBIX OKCUAOB ¢ BoAo#. 32. B3anmoaelicTBre coeii ¢



kuciaotaMu. 33. BiauMopaeicTBue coleii ¢ menouamu. 34. B3aumoaeiicTBie coJiel ¢ cosamu. 35.
B3anmoneiicTBre pacTBOPOB COJIEH C METaIIAMU.

Tema 7. [IpakTuxkym 2. CBoiicTBa PACTBOPOB 3JIeKTPOuTOB (14)
4. Peuienuie 3KCIEpUMEHTAIBHBIX 33]1a4.
IToBTOpeHUE MaTepuaJia 1o Kypcy xumum 8 kiacca (2 4)

9 kJ1acc

O0mas XapaKTepucTHKAa XUMHYECKHX JIEMEHTOB M XHMMHYECKHX PeaKIui.
Ilepuoauyeckuii 3axkon ¥ Ilepuoguyeckasi cucTeMa XUMHYECKHX 3J1€MEHTOB

. U. MengeneeBa(104)

XapakTepucTHKa 3JIEMEHTa 110 €ro noJiokeHuto B [lepnoanueckoit cucreme /. 1. Menneneesa.
CBoJicTBa OKCHIOB, KUCIIOT, OCHOBAHHUH U COJIEM B CBETE TEOPUU DJIEKTPOIUTHUECKON
JUCCOLIMALIMU U OKHUCIICHUS-BOCCTAaHOBJICHUSI.

[ToHsATHE O MEpEeXOIHBIX 1eMEHTaX. AM(OTEPHOCTb. ['eHeTUUEeCKuit psii MEepPeXOaHOTO
JJIEMEHTA.

[Tepuoanueckuit 3akoH u [lepuonnueckas cucrema xumuueckux 3neMeHToB I, M. Menneneesa.
X¥UMHYECKash OpraHu3alysl )KUBOW U HEKUBOW MTPUPOAbl. XUMUYECKUI COCTAB SApa, MAHTUU U
36MHOH KOpbl. XMMUYECKHUE 2JIEMEHTHI B KJIETKaX KUBBIX OPraHu3MoB. Makpo- u
MHKPOIJIEMEHTBHI.

O06o00meHne cBeleHN 0 XUMHUYECKUX peakuusax. Knaccupukanus XuMHuecKuX peakuuit mo
pa3INYHBIM OCHOBAHHUSM:

— [0 COCTaBy U YUCIIy pearupyrommx U o0pa3yroLuxcs BelEeCTB;

— T10 TETJIOBOMY 3P PeKTy;

— I10 HaNpaBJIECHUIO;

— 110 U3MEHEHUIO CTETIEHEN OKUCIIEHUS AIEMEHTOB, 00pa3yIoLUX pearupyrouue BelecTBa;
— 10 dasze;

— 10 UCIIOJIb30BAHUIO KaTaanu3aropa.

ITonsiTHE 0 CKOPOCTH XMMHUYECKOHN peakunu. PakTopsl, BAUSAIOLINE Ha CKOPOCTh XUMUYECKUX
peakuuid. KatanuzaTopsl u kataims.

WNHrnburopsl. AHTHOKCHIAHTBHI.

JemoncTtpanuu. Pazmmunsie popmel Tadbmur [leproanyeckoit cuctemsl. Mojenn aTOMOB
aneMeHToB [—III neprnonoB. 3aBUCUMOCTE CKOPOCTH XUMUYECKOW PEAKLIUHU OT IPUPOIBI
pearupyroImux BEeIEeCTB.

3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAKIIMU OT KOHLIEHTPALUN PEArUPYIOIUX BEIIECTB.
3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIMU OT IJIOMAAN CONPUKOCHOBEHUS pearupyrommx
BEIIECTB («KUISAIUHN CII0i»). 3aBUCUMOCTb CKOPOCTH XMMUYECKOH peakiu OT TeMIIepaTyphbl
pearupyromux BemecTB. ['OMOreHHbIi U reTeporeHHbI KaTanu3bl. DepMEHTaTUBHBIA KaTajus.
WNurubupoBanue.

JladopaTopHusbie onbIThl 1-11.[Tonyuenne ruapokcuaa MUHKA U UCCIISIOBAHUE €TI0 CBOMCTB.
MozenupoBaHue NOCTPOSHUSI NEPUOINUECKOM TaOIHIIbl. 3aMeleHre JKeIe30M MeJId B pacTBOpe
cyabsgarta menu(ll). 3aBUCUMOCTD CKOPOCTH XUMUYECKOM peakuu OT IPUPOJIbl pearupyroInx
BELIECTB HA IPUMEPE B3aUMOACUCTBUS Pa3IMUHBIX KACIOT C PA3JIUYHBIMU METAJUIAMH.
3aBUCUMOCTb CKOPOCTH XMMHUUECKON pPEaKIUU OT KOHLEHTPALUU PEarupyrolx BEeIECTB Ha
IIpUMepe  B3aUMOACUCTBHS LIMHKA C COJITHOM KMCIIOTOM Pa3InNdYHON KOHLEH-TPALUH.
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIMU OT IJIOMAAN CONPUKOCHOBEHMSI pearnpyromux
BeLIECTB. MOIETMPOBAHUE KKUIISILETO CIOS». 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIIUU OT
TEMIIEPATypPbl pearupyromux BEIlecTB Ha IpuMepe B3auMoaencTBus okcuaa meau (II) ¢
pacTBOPOM CEPHOM KUCIIOTHI IIPH Pa3IMYHbIX TeMIeparypax. Pasnoxenue nepokcuia BOIopoaa
C MOMOILBIO TUOKCHIa MapraHia 1 karanasbl. OOHapyKeHHe KaTajga3bl B HEKOTOPBIX MUIIEBBIX
npoaykrax. IHrnOupoBaHue B3aMMOIEHCTBUS COJITHOM KUCIIOTBI ¢ IUHKOM YPOTPOIIHMHOM.



Tema 1 Metanasl (164)

[Tonoxxenue metaioB B [lepuoanueckoii cucreme J1. I. Menneneea. Metamndeckas
KpUCTAJIIMUECKasl pelIeTKa U MeTaJlJInuecKasi XumMudeckas cBsi3b. O01me pundyeckiue cBoNcTBa
MeTaJuI0B. XMMHUYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTEJNEH, a TAK)XKE B CBETE UX
I0JIO’KEHHUS B AJIEKTPOXUMUYECKOM Py HanpsbkeHui MetauioB. Koppos3us meTamios u
crioco6b1 60pbOBI ¢ Hell. CrulaBbl, UX CBOMCTBA U 3HAYCHHUE.
ObmasixapaKTEepPHUCTUKANMEIOYHBIXMETAaJ IO B.

Mertainisl B ipupojie. Obmue cnocoOsl ux noixyyeHus. Ctpoenne atoMoB. lllenounbsie MeTamibl
— MpOCThIE BElleCTBA. BaxkHelne coeMHEHNUs MIETOUYHBIX METAJIIIOB — OKCHUJBI,
THJIPOKCHJIBI M COJIM  (XJIOPHIBI, KApOOHATHI, CyNb(haThl, HUTPATHI), UX CBOICTBA U MPUMEHEHNE
B HapoAHOM Xo3siicTBe. KanuitHbie y100peHust.

Obmas xapakKTepUCTUKAadIEeMEeHTOBMaBHOU noarpynnellrpynmsl
Crpoenue atomoB. lllenouHo3emenbHbIE METAIUIBI — MPOCTHIE BellecTBa. BaxHeiue
COCUHEHMS  IEJI0YHO3EMENbHBIX METAIIOB — OKCHUbI, TUIPOKCUIIBI U CONU (XJIOPHIBI,
KapOOHATBI, HUTPATHI, CyIb(aThl, hocdarel), HX CBOWCTBA U TMPUMEHEHHE B HAPOTHOM
XO35IUCTBE.

A niomuHu U CTpoeHue aroma, GU3NIECKre M XUMUYECKHE CBOIMCTBA MPOCTOTO BEIIECTBA.
CoennHeHus: aTIOMUHMS — OKCUJ M THIIPOKCH]I, X aM(OTepHBIi xapaktep. Baxkuelmme conu
amomunus. [[puMeHeHne artOMUHUS U €T0 COCTMHEHHUN.

XKe 11 e 3 0. Ctpoenue atoMa, GuU3NIECKUE U XUMUIECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
I'enernueckue psansl Fe2+ u Fe3+. Baxkneiimue conu sxene3a. 3HaueHHE kKene3a U ero
COEIMHEHU JIJIs1 IPUPOABI U HAPOJIHOTO XO35MCTBA.

JdemoncTpanun. OOpasisl METOYHBIX U HIEJIOYHO3EMETbHBIX MeTaIoB. OOpasiibl CIUIABOB.
B3anmogeiicTBue HaTpus, JIUTUS U KaJIbLIMS C BOJIOM. B3aumoelicTBre HATpUs U MarHus ¢
KHCIIOPOJIOM.

B3anmogeiicTBrue MetamuioB ¢ HeMmetauiamu. [lomydenne ruapokcunos xkenesa (I11) u (I11).
KauecTtBeHnsle peakiuu Ha noHbl Fe2+ u Fe3+.

JlabopaTopHusle onbiThbl  12-19. B3anMonelicTBre pacTBOPOB KHCIIOT U COJIEH ¢ METaJlJIaMHu.
O3zHakoMIIeHHE ¢ pyAaMH kene3a. OKpallBaHKue IIJIaAMEHH COJISIMM LIEJIOYHBIX METAJIJIOB.
B3anmopeicteue kanplus ¢ Bogoi. [lomydeHne rujpokcuia Kaublus U UCCIEIOBAHUE €TI0
cBoiicTB. [losydeHne rugpokcruia alfOMMHAS U UCCIIEJOBAHKE €r0 CBOMCTB. B3anmonencTeue
xKelesa ¢ consiHoM kucnotol. [lomyuenue runpoxcunos xenesa (I1) u (II) u uccnenoBanne ux
CBOMCTB.

Tema 2 IIpakTukym 1 «CBolicTBa MeTaJI0B M X coeJuHeHHi» (149)

IpakTuyeckas padora 1. Pemenue sKcriepuMeHTaIbHBIX 33/1a4 Ha
pacro3HaBaHUE U MOJYyYECHHUE COEAMHEHUN METaIOB.

Tema 3. Hemeranabl (254)
OO1as xapakTeprCcTHKa HEMETaJIOB: MojoxkeHue B [lepuonnyeckoii cucteme, 0COOEHHOCTH
CTPOEHHUS aTOMOB, JIEKTPOOTpULIATETLHOCTh (D) Kak Mepa «HEMEeTaUIMYHOCTHY, psaa 0.
Kpucrannnueckoe cTpoeHre HEMETAIIIOB — MPOCTHIX BellecTB. AioTponus. Puznueckue
CBOMCTBa HeMeTaUI0B. OTHOCUTEIHHOCTh MOHATUH «METADY — «HEMETAILI.
Bonopona Boaa. Ilonoxenue Bogopoaa B [lepuoanueckoit
cucteme xummuueckux 3meMentoB J1. V1. MenneneeBa. CtpoeHue aTomMa U MOJIEKYJIbI.
duznueckre 1 XUMUYECKHE CBOMCTBA BOJOPO/Ia, €r0 MOIyYEeHUE U IPUMEHEHHE.
Bona. Ctpoenne monekysbl. Bomopoanas xumudeckas cBsizb. @u3nuecKkue CBOMCTBA BOBI.
AHomanuu cBOMCTB BoAbL. ['napodunbhbie 1 ruapodoOHbIe BelecTBa. XUMUYECKUE CBOMCTBA
BOJIBI.
KpyroBopot Bozbl B ipupojie. Bomoouuctka. Aspaiust Boibl. BEITOBBIE (GUIBTPHI.
MuHepanbHbie BOJIBI. JJucTHiMpoBaHHas BoJia, €€ MOJyYeHHEe U TPUMEHEHHE.
Obmass xapakKTEepUCTUKATraloOTE€HOB.



Crpoenue aromoB. [IpocThie BemecTBa 1 OCHOBHBIE COEJUHEHHSI TaJIOT€HOB, UX

coiicTBa. KpaTkue cBenenus o xjiope, 6pome, prope u none. [IlpuMenenue rajoreHoB U ux
COCIMHEHHUM B HAPOJHOM XO35MCTBE.

C e p a. Ctpoenue aToma, aJlZIOTPOIHS, CBOMCTBA U TPUMEHEHUE POMONYECKOM cepbl. OKCHIBI
cepsl (IV) u (VI), ux nonydenue, cBoiicTBa u npuMeHenne. CepHasi KUCI0Ta U €€ COJIU, UX
MIPUMEHEHNE B HAPOJIHOM X03s1iicTBe. [I[pOM3BOACTBO CEPHON KUCIIOTHI.

A 3 0 1. CTpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA MPOCTOT0 BElleCTBa. AMMUAK, CTPOEHHUE,
CBOMCTBA, NOJIy4eHHE U MpuMeHeHne. Colm aMMOHUS, UX CBOMCTBA U MpUMeHeHHe. OKCUIbI
azota (II) u (IV). A3oTHas kucioTa, €e CBOMCTBA U MpUMEHeHne. HUTpatel 1 HUTPUTHI,
npobiieMa uX Coiep)KaHusd B  CEIbCKOXO3SHUCTBEHHOU MPOIYKIMH. A30THBIE yI0OpEHUS.
®o ¢ ¢ o p. CtpoeHue aToMa, aJIJIOTPOIINs, CBOMCTBA G100

u KpacHoro ¢ocdopa, ux npumeHenue. OcHoBHBIE coenuHenus: okcua Gocdopa (V) u
oprodocdopHras kucnora, pocdarer. DochopHbie yI0OpeHUS.

VYr 1ep o a. CrpoeHue aToMa, aloTponus, CBoicTBa MoauduKaIuii, npumeHenne. OKCUIbI
yriepona (II) u (IV), ux croiictBa u npumeHenue. KapOoHaThl: KanblUT, COJIa, OTAIIl, UX
3HAUYEHHUE B MPUPOJIE€ U KU3HU YEIOBEKA.

Kp e M H u #1. CTpoeHue aTomMa, KpUCTAIUIMUECKUN KPEMHUIL, €ro CBOMCTBA U IPUMEHEHHUE.
Oxcup xkpemuus (IV), ero npupoaabie pa3HOBUIHOCTH. CUITUKATHL. 3HAUEHUE COSAMHEHUN
KPEMHUS B )KMBOW M HEKUBOU Ipupoje. [IoHsaTHE 0 CHIMKAaTHON TPOMBIIUIEHHOCTH.
JemouncTpanuu. OGpasiibl raloreHOB — MPOCTHIX BellecTB. B3aumoieiicTBuE rajJoreHoB ¢
HaTpUeM, AIIOMUHUEM. BeITecHeHHe XJT0poM OpoMa HITH HO/1a U3 PAaCTBOPOB UX COJIEH.
B3aumogeiicTBue cepsl ¢ MeTaiIaMH, BOJOPOJOM U KUCIOpOo10oM. B3aumoneiicteue
KOHIIEHTPUPOBAHHOM CEpHOM KUCTOTHI ¢ Me/ib0. OOyTIMBaHNe KOHIICHTPUPOBAHHOM CEpHOMU
KHCJIOTOM OpraHndecknx coenuHeHuil. Pazdasnenue cepHoil kucnotsl. Bzanmopaeiicteue
KOHLICHTPUPOBAHHOM a30THOU

KHCIIOTHI ¢ MeJbt0. [lornonienune yriem pacTBOPEHHBIX BEIIECTB WK ra30B. BoccTaHoBieHNE
Meau u3 ee okcuaa yriem. OOpasiisl MPUPOIHBIX COSTMHEHUH XJI0pa, cepbl, pocdopa, yriaepoaa,
kpemHus. OOpa3ipl BAXKHEHIINX AJI1 HAPOJAHOTO X03sHCTBa Cylb(aToB, HUTPATOB, KAPOOHATOB,
docdaros. OOpasibl cTEeKIIa, KEPAMUKH, [IEMEHTA.

JladopaTopusbie onbIThl 20-40. [Tomyuyenne, coOupanue u pacro3HaBaHUE BOJIOPO/IA.
HccnenoBaHue MOBEpXHOCTHOTO HATSKEHUS BOJIBI.

PactBopeHune nepmaHranara Kajaus WIM MEIHOTO KyIlopoca B BOJIE.

I'mapatanus o6e3BoxkeHHOTO cyibdara menu (II). M3roToBineHne runcoBoro oTneyarka.
O3HakoMJIEHHE ¢ KOJUIEKIIMEH OBITOBBIX (PHIBTPOB U U3yUeHUE UHCTPYKIIUHU IOMAIITHETO
ObITOBOTO (DHUITBTPA.

O3HaKOMIIEHHE C COCTAaBOM MUHEpaIbHOM BOJIbl. KauecTBEeHHas peakiys Ha rajJoreHuI-uOHBI.
[Tonyuenue, coOupanue 1 pacrio3HaBaHue KUciIopoaa. ['opeHne cepbl Ha BO3/1yXe U KUCIOPOJE.
CpoiicTBa pa30aBICHHON CEpHOU KUCIOTHI. M3ydyeHne cBOMCTB aMmMuaka. Pactio3naBanue coneit
ammoHus. CBolicTBa pa30aBIeHHON a30THON KHUCIOTHL. B3aumoielicTBUE KOHIIEHTPUPOBAaHHON
a30THOM KUCIOTHI ¢ Menbto. PacrioznaBanue docdaros. ['opeHne yris B KUCIOPOE.
[Tonyuenue, coOupanue 1 pacrio3HaBaHHUE yIiIeKUCIoro ra3a. [loayueHue yroinbHON KUCIOTHI U
u3ydeHue ee cBoiicTB. [lepexon kapboHaTa B ruipokapOoHar. Pasnosxkenue rugpokapboHaTa
Hatpus. [lomydyeHre KpeMHUEBON KUCIOTHI U U3YYEHHUE €€ CBOMCTB.

Tema 4. IlpakTukym «CBoMCTBa COeIMHEHU HEMETAJLIOBY (34)

IIpakTyeckas padora. Penienne skcriepuMeHTaIbHBIX 3a7a4 10

teMe «lloarpymnma ranoreHoBy.

IIpakTHyeckas padora2 . PemieHne 3KciepuMEHTAIBHBIX 3a/1a4 110

teme «lloarpynmna kucnopona».

IIpakTnyeckas padora 3. PemieHne s3KkciepuMeHTAIBHBIX 3a/1a4 110

teme «lloarpynmna a3ora u yrimeponay.

IIpakTnyeckas padora 4 . [lonydyenue, coOupanue u pacro3HaBaHUE

ra3os.



TemaS. KpaTkue cBeeHusi 00 opranuveckux coeguHenusx(44)

YraoeBoaopo abl. Heopranudeckue u opraHuuecKre BelecTBa. Y JIeBOA0poIsl. MeTaH,
9TaH, MPOMNaH KaK Npe/iebHbIC YIIIEBOIOPO/Ibl. DTHICH U alleTUJICH KaK HenpeIeIbHbIe
(HeHachIILIeHHBIe) yriaeBoopoabl. ['opeHue yrieBoaopooB. KauecTBeHHBIE peakiiy Ha
HeTpeeNIbHbIC COSAMHEHUS. Peakiiust 1eruipupoBaHus.
KucnopoaconepxamueopraHnuuecCcKHeco el H € H U si. DTUIIOBBIN CIHPT, €T0
MoJTy4eHue, MPUMEHEHHE U (PU3HOIOTHYeCcKoe JIelicTBre. TpexaToMHBIN CIUPT TIIUIEPHH.
KauecTBeHHas peakiiis Ha MHOTOATOMHbBIE CIIUPTHL. Y KCyCHasl, CTeapUHOBAs U OJICMHOBAS
KHCJIOThI — TMPEACTaBUTENH Kilacca KapOOHOBBIX KHCIIOT.

Kupbl. Mpuia.

A3oTconepKamUeOpPraHUMUYEeCKHUECOEIUHEHH A.

AmuHorpytmmna. AMHHOKUCIOTBI. AMUHOYKCYCHAsl KUCI0Ta. benku (MpoTenHsl), uX GyHKIUU B
KUBBIX Oprann3mMax. KauecTBeHHbIE peakIuu Ha OCJIKH.

JemMoncTpanuu. Mosenn MOJIeKysl MeTaHa, dTaHa, IponaHa, STUJICHA U alleTUJIeHA.
BsaumoneiicTBue sTuieHa ¢ OpOMHON BOJIOW M pacTBOPOM IepMaHranara kanus. O0mue
XMUMHUYECKHE CBOICTBA KUCIIOT Ha MIPUMEpe YKCYCHOM KUCIIOThl. KauecTBeHHas peakius Ha
MHOT'OaTOMHBIE CIIUPTHI.

JlabopaTopHble onbIThbl. KauecTBEeHHBIC peakIK HA OEIIKH.

Tema6. O6001IeHUE 3HAHNH 0 XUMHHU

3a Kypc 0CHOBHOM mK0JbI. [Toaroroska k OI'9 (94)

Ilepnonnueckuii 3akoH u Ilepuonnueckas cuctema XumMuaeckux 3iueMeHToB 1. 1. Menneneesa.
OU3NYECKHI CMBICI TOPSAIKOBOTO HOMEpA AJIEMEHTa, HOMEPOB NIEPUO/Ia U TPYIIIHI.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB 3JIEMEHTOB M MX COCAMHEHUI B IEPHOJaX U TPYINax B
CBETE MpeACTaBICHUI O CTPOSHUH aTOMOB 3JIeMEeHTOB. 3HaueHue llepuoanyeckoro 3akoHa.
Buabl XuMu4ecKux CBSI3€H M TUITBI KPUCTAUNIMYECKUX PEMIeTOK. B3anMOCBsI3b CTpoeHUS U
CBOMCTB BEIIECTB.

Krnaccudukarus XHMHYECKAX pPEaKIUi 10 Pa3INYHbIM MMPU3HAKAM (YHCIIO U COCTaB
pearupyomux 1 00pa3yronmxcs BEeIIecTB; HaTMUKUe IPpaHuIlbl pa3zena ¢as; TeroBoil 3P QexT;
M3MEHEHHUE CTETIEHEN OKUCIIEHUs aTOMOB; HCIIOJIb30BaHUE KaTalu3aTopa; HalpaBiIeHUe
npoTekanus peakiun). CKoOpocTh XUMHUYECKUX peakluid U (aKTOphI, BIUSIOUINE HA HEe.
O0paTUMOCTh XUMUYECKUX PEAKIIUN U

CHOCOOBI CMEIIEHUSI XUMUYECKOTO PAaBHOBECHSI.

[IpocTeie u cinoxHbIe BemecTBa. MeTallibl U HeMeTaUIbl. [ eHeTHueckue psiibl MeTaia,
HeMeTalljla U epexoTHOro Metauia. OKCUIBI U TUAPOKCHU Bl (OCHOBAHUS, KUCIIOTHI,
amM(oTepHBIC THIPOKCHIBI), colu. IX cocTaB,kinaccupukamnms u 00Ime XUMUIECKIEe CBONCTBA
B CBETE TEOPHH IJIEKTPOIUTUYECKON TUCCOLIUAIIUY.



TemaTuveckoe MIIAHUPOBAHUE

8 ki1ace
Ne ni/m Ha3Banue Tembl KoanuectBo
4acoB
1 Beenenue 5
2 Temal ATOMBI XUMHUYECKUX AJIEMEHTOB 9
3 Tema 2 IIpocTeie BelecTBa 6
4 Tema 3 CoenMHEHUS XUMHUYECKHUX DJIEMEHTOB 14
5 Tema 4 3MeHeHus1, TPOUCXOISIIIINE C BEIIECTBAMHU 12
6 Tema 5 Ilpaktuxkyml. IIpocreiinine onepanuu ¢ BEIECTBOM 3
7 Tema 6. PactBopenue. PactBopbl. CBolicTBa pacTBOPOB 18
3JIEKTPOIUTOB
8 Tewma 7 IlpakTtukym 2. CBOMCTBa paCTBOPOB 3JIEKTPOJIUTOB 1
9 [ToBTOpEHNE MaTepuana Mo Kypcy XUMuUH 8 Kiacca 24
Htoro 704
9ki1acc
Ne n/m Ha3zBanue TeMbl KoaunuecTBO
4acoB
1 Benenune. O0mas xapakTepuCTUKa XUMHUUYECKHUX dJIEMEHTOB
Y XMMHYECKUX PEaKIui 10
[Tepuonnueckuii 3akoH u [lepuoanueckasi cucteMa XUMUYECKHUX
anemeHToB /1. . Menaeneena
2 Tema 1. Metasibl 16
3 Tewma 2 Ilpaktukym 1. CBoiCTBa METAJJIOB U UX COEIMHEHUN 1
4 Tema 3. HemeTamibl 25
5 Tema 4. [Ipaktukym 2. CBOMCTBa COEIMHEHN HEMETAJIIIOB 3
6 Tema SKpaTkue cBeieHus 00 OpraHMuecKUX COeqUHEeHMsIX (4 1 4u
7 Tema 6. O0001IEHNE 3HAHUI 110 XUMUU 33 KypC OCHOBHOM 9

mKoJjbl .Jloaroropka K r OCYI[apCTBeHHOﬁ HUTOTOBOM aTTECTaIlUH

(OID)

HUroro

68




