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Pabouass mporpamma yueOHOro Kypca «Xumwush» aisi 8 Kjacca COCTaBlieHA Ha OCHOBE
IPOrPpaMMBL: «Xumus. 7-9 xmaccel: paboume mporpammsi/coct.T.Jl. T'amOypuesa.-M.: Zpoda, 2015 r. ,
OcHoBHOM 00pa30BaTEIBLHOM MPOrPaMMbl OCHOBHOTO oOmiero oOpazoBanus MOY HUPMO
«byteipckas COLL» n opueHTHpPOBaHA HA UCIIONIB30BAaHUE YUeOHUKA : «XUMUS 8 KIaccy
O.C.I'abpuensH - pekoOMeHI0BaHO MUHHCTEPCTBOM 00pa3oBanus u Hayku PD / 10-e uznanue,
nepepaborannoe — M.: JIpoda, 2012 r.

B cootBercTBUM ¢ yueOHbIM TuIaHOM MOY MPMO «byteipckas COLL» kypc «Xumusi») B 8

KJ1acce u3yvaercs 2 yac B Heeno. Ha npoxoxienne nporpaMMHOro Marepuaia OTBOAUTCS 68
4acoB B IOJ.

Pe3yabTaThl H3yUeHus: Kypca.
JINYHOCTHBIMH Ppe3yJIbTATAMHM H3YYCHUs MpeaMeTra «XuMus» B 8 Kiacce SBISIFOTCS
CIIEIYIOINE YMEHMUSL:

® O0CO3HaBaThb E€OUHCTBO U LEJIOCTHOCTh OKPYXAIOUIEr0 MHpa, BO3MOKHOCTH €Tro
MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JJOCTHKCHHI HAYKHU;

® T[IOCTENEHHO BBICTPAWBAaTh COOCTBEHHOE IEJIOCTHOE MHPOBO33PEHHUE:  OCO3HABaTh
MOTPEOHOCT, M TOTOBHOCTh K CaMOOOpa3oBaHHIO, B TOM YHUCIE U B paMKax
CaMOCTOSATENIbHON JEATEIbHOCTH BHE IIIKOJIBI;

® OIICHMBATh >KU3HEHHBIC CUTYyallUd C TOYKU 3peHUs Oe30macHOro obpasa >XU3HU H
COXPaHEHUS 3/I0POBBS;

® OIICHUBATh PKOJIOTHUECKUIN PUCK B3aMMOOTHOIIICHUI YeI0OBEKA U MPUPO/IBI.

e (opMHPOBATh 3KOJOTHYECKOE MBIIUICHUE: YMEHUE OLICHUBATH CBOIO JICATCIILHOCTD M
MOCTYIIKU JPYTUX JIFOACH ¢ TOUKH 3PEHHSI COXPAHECHHS OKPYXKAIOIICH Cpe/bl - TapaHTa
KU3HU U OJarononayyus Jiroaen Ha 3emie.

MeTranpeaMeTHBIMH pPE3yJIbTaTaMU H3Y4YCHHS Kypca «XUMHS» SBISCTCS (OPMUPOBAHUE
YHHUBEpCaIbHBIX YueOHbIX neiictuii (Y'Y /).
Pecynamuenvie YVI.

® CaMOCTOSITENIbHO OOHapyXuBaTh U (POpMyIHpPOBaTH y4eOHYIO MpOOJieMy, OMpenesTh
1eb Y4eOHOM NesTeIbHOCTH;

® BBIJIBUTaTh BEPCUH PEIICHUs] MPOOJIEMBI, OCO3HABAaTh KOHEUHBIN PE3yNbTaT, BEIOMpATH
13 NPEJJIOKEHHBIX U UCKaTh CAMOCTOSITEIIbHO CPEJCTBA JOCTHKEHHUS LIEIIH;

® COCTaBJIATh (MHIMBUIYaJIbHO WIH B TPYNIE) IJIaH PEIICHUs TPOOIIEMBI;

e paboTas MO TIUJIaHy, CBEPSTh CBOM JEUCTBUS C IENbI0O U, MPU HEOOXOJAUMOCTH,
HCIIPABIISATh OMIMOKH CaMOCTOSTEIHHO;

® B JUAJIOT€ C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITENBHO BHIPAOOTaHHBIE KPUTEPHUH
OLICHKHU.

lloznasamenvhvie YVJI:

® aHANIM3UPOBATh, CPAaBHMBATH, KiIacCH(UUIUPOBATH M 00001IaTh (aKThl U SBICHHUSL.
BbIABIATH NPUUYMHBI U CIIEACTBUSA MPOCTHIX SBJICHUMN.

® OCYIIECTBIATh CPaBHEHHUE, KIacCCHU(UKAIUIO, CAMOCTOSTEIHLHO BBIOWpasi OCHOBaHUS U
KPUTEPUH IS YKa3aHHBIX JJOTUYECKUX OTIePaIINiA;

® CTPOWUTH JIOTMYECKOE pACCYXKACHHE, BKIIOUAIOIIEEe YCTAHOBJICHUE MNPUYMHHO-
CJIE/ICTBEHHBIX CBS3€H.

® CO3/1aBaTh CXEMATHYECKHE MOJIEIN C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK
00BeKTa.

® COCTaBJISITh TE3WCHI, PA3JTMYHBIC BUJIBI TUIAHOB (ITPOCTHIX, CJIOKHBIX H T.II.).

e MpeoOpa3oBbIBaTh HHGOPMAIMIO W3 OJHOTO BUIA B APYTOH (TabIUIly B TEKCT U TIP.).

® yMETh OMNpPEACISITh BO3MOXKHBIE HCTOYHHUKH HEOOXOIMMBIX CBEIACHUH, MPOU3BOJIUTH
MMOMCK MH(OpPMAIINU, aHATU3UPOBATH U OIICHUBATH €€ TOCTOBEPHOCTD.

Kommynuxamuenvie YVJI:




CaMOCTOSATEIHPHO OPraHU30BLIBaTh y4eOHOE B3aUMOJACHCTBHE B TpyIie (OMpeAensTh o0mme
IIENTH, pacTIPEeNieNATh POJIH, IOTOBAPUBATHCS APYT C APYTOM U T.11.).
I[InanupyemMble pe3yJbTaThl 0CBOEHHS Y4eOHOT0 MpeIMeTa
JlestenbHOCTh 00pa30BaTENBLHOIO YUYPSKICHHUS OOIIero oOpa3oBaHHMss B OOYYCHHH XUMHHU
JMOJKHA OBITh HampaBlieHa Ha JOCTHIKCHHE OOYYArOIIMMHCS —CIEAYIOMUX JUYHOCTHBIX
pe3yJabTaToB:

1. B IICHHOCTHO-OPUEHTAIIMOHHOM c(epe - TyBCTBO TOPAOCTH 32 POCCHICKYIO XMMHUYECKYIO
HayKy, TyMaHHW3M, OTHOIIEHHE K TpPYAy, LEJICYCTPEMIICHHOCTh, CAMOKOHTPOJb U
CaMOOLICHKA;

2. B TPYAOBO# cepe - TOTOBHOCTh K OCO3HAHHOMY BBIOODPY JajbHEHIIICH 00pa3oBaTebHOIM
TPACKTOPHH;

3) B MO3HaBaTENbHOW (KOTHUTHBHOM, MHTEIUICKTYaJIbHOW) cepe —MOTHBALIUS YUCHHSI, YMCHUE
VIPaBISITH CBOCH MO3HABATEIIBHOM JIEATEIHLHOCTHIO.

MeTanpeaMeTHBIMH Pe3yJIbTATAMH OCBOCHHUS BBITYCKHUKAMH OCHOBHOM IIKOJIBI IPOTPAMMBI
10 XUMHU ABJISAKOTCA:

1. BnageHWe YHHBEPCAIbHBIMHA €CTECTBCHHO-HAyYHBIMH  CHOCOOAMH  JCSITEIBHOCTH:
HaOJroleHne, M3MEpeHHe, OKCIEPUMEHT, Yyd4eOHOe  HCCIIeJOBAaHKE; IPUMEHEHHUE
OCHOBHBIX METOJIOB IMO3HAHUS (CUCTEMHO-UH(POPMAIMOHHBIA aHAIN3, MOJCIHPOBAHUE)
JUISL U3YYEHUS PA3IIMYHBIX CTOPOH OKPYKAKOLIEH NeUCTBUTEIBHOCTH;

2. WCHOJb30BAHUE YHHUBEPCAIBHBIX CHOCOOOB JNEATEIBLHOCTH IO PEUICHHI0 TpoOJIeM |
OCHOBHBIX HHTCJUICKTYAJIbHBIX onepaunﬁ: HCIIOJIB30BAHUC OCHOBHBIX
WHTEJUICKTYaJIbHBIX ONepaluii: GopMyIupoBaHHE TUIIOTE3, aHATM3 U CHHTE3, CPABHEHUE,
0606HICHI/IG, CUCTCMATHU3alus, BBIABJICHUC MPHUYNHHO-CICICTBCHHBIX CB?[3CI>1, TIIOUCK
aHaJIOTOB;

3. YMCHUEC I'CHCPHUPOBATL UACU U ONIPCACIATE CPEACTBA, HeO6XOI[I/IMI>I€ AJId UX peain3alu,

4. yMeHHE ONpENeNATh LEIH W 3aJa4 JCSITEeIbHOCTH, BBIOMPATh CPEICTBA peallU3alliu
LS/ U NIPUMCHATD UX Ha ITPAKTHUKE,

5. HCHOJB30BaHUE PA3THUYHBIX HCTOYHUKOB JUIS TIOJTYYCHUSI XUMUYECKON MH(POPMAIIHH.
IIpenMeTHBLIMH Ppe3yJbTATAMU OCBOCHUS BBHIMTYCKHUKAMH OCHOBHOHM IIKOJIBI MPOTPAMMEI I10
XUMHH SBISIFOTCS:

1. B mo3naBarensHOI cdepe:

- JlaBaTh OMpeEJeNIeHUs] M3YYECHHBIX IMOHSATHI: BEIIECTBO (XUMUYECKUU DIIEMEHT, aToM, HOH,
MOJICKYJIa, KPUCTAJUTMYECKAsT PEIIeTKa, BEMECTBO, IPOCTHIC M CIOXKHBIC BEMIECTBA, XUMUICCKAs
dbopMyna, OTHOCUTETIbHAS aTOMHAsi Macca, OTHOCUTENbHAs MOJIEKYJsIpHasi Macca, BaJEHTHOCTb,
OKCHJbl, KHCIJIOTBI, OCHOBaHUs, COJIHU, an)OTepHOCTB, HHIUKATop, HepI/IOI[I/I‘-IeCKI/Iﬁ 3aKOH,
nepuoAnyuecKas CHcTeMa, [epuoauveckas TaOnmuia, W30TOMbI, XWMHYecKas  CBA3b,
JIEKTPOOTPHUIIATEIILHOCTh,  CTENEHb  OKHCICHUS, JJICKTPOJIMT); XUMHUYECKas  PeakIus
(xuMuyeckoe ypaBHEHHUE, TeHeTHIecKast CBSI3b, OKHCIICHUE, BOCCTaHOBJICHHE,
IIEKTPOJIUTHICCKAS TUCCOIHMAIIHS, CKOPOCTh XUMHUICCKOU PEAKITUN ),

- (hopmynupoBaTh nepuonnyeckuit 3akoH J.Ml.MenneneeBa u packpbiBaTh €ro CMBICI,

- ONUCBIBATE JE€EMOHCTPALMOHHBIC U CAMOCTOATCIIBHO MMPOBCACHHBIC SKCIICPUMCHTBI, UCIIOJIb3Yd
JUTSL 5TOTO €CTECTBEHHBIN (PYCCKUHM, POTHOM) S3BIK U S3bIK XUMHUH,

- OHNHUCBIBATL MW pa3jindaTb HU3YYCHHBIC KJIACCbl HCOPraHUYCCKHUX COCHHHCHHﬁ, IMPOCTBIC U
CJIOKHBIE BEIIECTBA, XUMHUECKHUE PEAKITUH;

- KITacCu(UIIUPOBATH U3YUCHHBIC OOBEKTHI U SIBJICHUS;

- Ha0MIoAaTh JIEMOHCTPUPYEMBIE W CaMOCTOSITENIbHO MPOBOAUMEIE OIBITH, XUMHUYECKUE
peaxiuu, NpoTeKaroie B IPUPOJIE U B OBITY;

- JenaTh BBIBOJBI W YMO3aKIIOUEHUS W3 HAOMIOJCHHH, W3YYEHHBIX XHMHUYECKUX
3aKOHOMEPHOCTEH, TPOTHO3HPOBATh CBOMCTBA HEM3YyYCHHBIX BEIISCTB [0 AHAJIOTHH CO
CBOMCTBaMH U3y4YCHHBIX;

- CTPYKTYpPUpOBaThb HM3y4Y€HHBIH MaTepuaq M XUMHUYECKYI0 HH(OpMAaIHIO, MOJIYyYEHHYIO W3
JIPYTUX UCTOYHHUKOB;



- MOJENUpPOBaTh CTPOCHUE ATOMOB OJIIEMEHTOB IIEPBOTO - TPETHErO IEPHOAOB, CTPOCHUE
MPOCTEUIIINX MOJIEKYI.
2. B IeHHOCTHO-OpPUEHTAIMOHHOH cdepe:
- aQHaJIM3MpOBaThb M OLEHMBATH IOCIEJICTBUS M OKpY)Karouled cpeapl ObITOBOH U
IIPOU3BOJICTBEHHON JIEATENbHOCTH YEJIOBEKA, CBA3AHHOM C N1epepadOTKOI BEIIECTB;
- Pa3bACHATH HA NpuMepax (IPUBOAUTH MPUMEPHI, HOATBEPKIAIOIINE) MATEPUATIBHOE €JUHCTBO
U B3aUMOCBS3b KOMIIOHEHTOB XMBOW ¥ HEKUBOW MPUPO/IBI U YETOBEKa KaK BAKHYIO YacTh 3TOTO
€/INHCTBA,
- CTPOHTD CBOE TIOBEJICHHE B COOTBETCTBHH C IMPUHIIMIIAMU OEPEKHOTO OTHOUICHHUS K IPUPOJIE.
3. B tpynoBoii chepe:
- IUTAHUPOBATH U POBOJUTH XUMUYECKUN IKCTIEPUMEHT;
- MCII0JIb30BaTh BEILIECTBA B COOTBETCTBUU C UX MPEIHA3HAYEHUEM M CBOMCTBAMM, ONIMCAHHBIMU
B MHCTPYKLUSX [0 IPUMEHEHHIO.
4. B cdepe 6e30nacHOCTH XKU3HEACATEIBHOCTH:
- OKa3bIBaTh IEPBYIO IMOMOIIb IPH OTPABICHUAX, 0XKOTAX M APYTrUX TPaBMax, CBA3AHHBIX C
BEIIIECTBAMHU U JIaOOPaTOPHBIM 000PYJOBAHUEM.
IIpumepHbIe HaNIpaBJIeHUs IPOEKTHOM JesATeJbHOCTH o0yuyarommxcs. 1. Pabora ¢
UCTOYHHKAMU XUMHUUYECKON HHPOPMALIUU — HCTOPHUUECKUE 0030Pbl CTAHOBIICHHS U PA3BUTHUS
U3yYEHHBIX TOHATUH, TEOPHIA, 3aKOHOB; )KU3Hb U JIEATEILHOCTD BBIIAIOIINXCS YICHBIX-XHMHUKOB.
2.AnanuTryeckue 0630pbl HHPOPMALUH 110 PEIIEHUIO ONPEeICHHBIX HAyYHBbIX,
TEXHOJIOTHYECKUX, MPAKTUYeCKUX MpodiemM. 3. OBiasieHre OCHOBAMU XMMHUYECKOI0 aHaln3a. 4.
OBnajileHne OCHOBAMU HEOPraHMUYECKOTO CUHTE3A.
B pe3ynbrare nzydyeHuil JaHHOTO IpeaMeTa B 8 Kilacce ydaliuecst T0JIKHBI
3Hamv/noHUManb
BOXHEUIINE XMMHWYECKHE IIOHITHS, OCHOBHBIC 3aKOHBI XHWMHH, OCHOBHBICE TEOPHH XUMHH,
Ba)KHEHIIME BEILECTBA U MaTepHAIbL.

MEntb
Ha3blBaTh, OIPENENIATh, XapaKTepPU30BaTh BEIIECTBA, OOBACHATH SIBIEHUS M CBOMCTBA,
BBIMOJIHATH XUMHYECKUH SKCIIEPUMEHT
UCROJ1b308aNb
nproOpeTEHHBIC 3HAHNUS M YMEHHUS B IPAKTUIECKOH IEATETLHOCTH U TIOBCEHEBHOM KU3HH.
Tema «Bsedenuey - 5 uacog
VYuyamuecs A0JKHBI 3HATh
OnpeneneHyne BaXHEWIIMX MOHATUI: MPOCTbIE M CIOXHBIE BEIECTBA, XUMHUECKUI 3JIEMEHT,
aTOM, MOJIEKYJa.pa3uyaTh IOHSATHS «BELIECTBO» U «TEJIO», «IIPOCTOE BEIIECTBO» M
«XUMHMYECKHH snemMeHT». OrnpeneneHue XUMHYECKOH (OpMyibl BelecTBa, (POPMyIHUPOBKY
3aKOHA IIOCTOSIHCTBA cocTaBa. 3HakM MepBbIX 20 XuMHUecKHX »djeMeHTOB. IloHumars u
3aMUChIBaTh XUMHUYECcKUe (opMysbl BemlecTB. [IpaBuia TexHUKH 0€30MaCHOCTH Hpu padboTe B
XUMUYECKOH 1abopaTopumu.
YMerb OTIMYaTh XHUMHUYECKHE peakuuu oT (usnueckux sBiIeHUd. HMcmomb3oBarh
npuoOpeTéHHbIe 3HaHUS s Oe30macHOro oOpalleHHs C BEIIeCTBAMU U MaTepuallaMu,
HKOJIOTUYECKU IPaMOTHOTO TOBEACHUS B OKpY’KAlOIIEeH cpelie, OLIEHKU BIUSHUS XMMHUYECKOTIO
3arpsi3HEHUsl OKpYXarolled cpeasl Ha oOpraHu3M 4yenoBeka. OrmpenensTe MOJI0KEHUE
XUMHUYECKOro aseMeHTa B llepmoauueckoil cucTeme.Ha3blBaTh XUMHUYECKUE DIIEMEHTHI.
OmnpenensaTh COCTaB BEMIECTB 10 XHMHUYECKOH (GopMmyie, MPHUHAMICKHOCTh K TIPOCTBIM U
CJIO)KHBIM BEIIEeCTBaM. BBIUMCIATH MaccoBYIO OO0 XHMHYECKOTO 3JeMeHTa Mo (opmyne
COETUHEHMUSI.

Tema 1. Amomwl xumuyeckux nemenmog - 10 uacog
VYyamuecs 0JKHBI 3HATh
OmnpeneneHne MOHATUS «XUMHYECKHU »leMeHT», (opMynupoBKy I[lepuoanyeckoro 3akoHa,
onpejiefieHue TOHATHI: «XHMHUYECKas CBs3b», «HMOH», «UOHHAas CBSI3b», OIpeAeTIeHHe
METaJUINYECKOI CBSI3H.




YMeTh OOBSCHATh (PU3WYECKUN CMBICI aTOMHOTO ( TOPSAKOBOTO) HOMEpa XUMHYECKOTO
anemeHTa. OOBACHATH (PU3UYECKHUI CMBICI HOMEpa TPYMHNbl U MEPHUOAA, COCTABIATH CXEMbI
ctpoeHusi aromoB mepBeix 20 oamementoB [ICXD JI.M. MengeneeBa. OOBACHATH
3aKOHOMEPHOCTH M3MEHEHHUSl CBOMCTB 3JIEMEHTOB B IPEAENIax MajbIX IEPUOJIOB U IJIABHBIX
noArpym. XapakTepu3zoBarb xumuieckue 3aemMeHTsl ( or H 1o Ca) Ha OCHOBE UX MOJIOKEHUS B
I[ICXD m ocobeHHOCTEH cTpoeHUsT HUX aToMmoB. OmpenensTh THUIBI XUMHYECKHX CBs3CH B
COEIMHEHUSX.
Tema 2. IIpocmuie éewgecmea - 7 uacos
VYuyamuecs A0JKHbI 3HATH
Ob6mue (uznueckue CBONCTBA METAJJIOB.ONPEEICHUE MOHATHI «MOJIb», «MOJIIpHAs Maccay.
OTIpeIeIeHUuE MOJIIPHOTO 00bEMa ra3oB.
Ymerb XapakTepu3oBaThb CBSI3b MEXIY COCTaBOM, CTPOCHHMEM M CBONCTBAMHU METAUIOB HU
HEMETAJUIOB. XapaKTepu3oBaTh (DU3MUECKHE CBOMCTBA HEMETALUIOB. BBIUUCIATE MOISPHYIO
Maccy 1o ¢popMylie COeTUHEHHS, MAacCy BEIIECTBAa U YMCJIO YaCTHUI[ 10 U3BECTHOMY KOJMYECTBY
BemiecTBa ( U oOpaTHBIE 3a7auu), 00bEM rasa 1Mo KOJMWYECTBY, MACCy OINpenenéHHOro o0béMa
WJIM YHCIIa MOJIEKYJI Ta3a ( M oOpaTHbBIC 3a/1a4n ).
Tema 3. Coedunenusa xumuueckux rnemenmos — 15 uacos
VYyamuecs 1071KHbI 3HATh
OIpe/ICNICHUsI CTEIIEHU OKMCIIEHUS, JIEKTPOOTPULIATEIbHOCTH, OKCUJOB, OCHOBAaHUM, KUCIOT U
COJICH, KPUCTAJUIMYECKUX PEMIETOK, CMECei, MacCOBON WM OOBEMHOW J0JM PACTBOPEHHOTO
BELIECTBA.
YMeTh Ompeensarth CTeNeHb OKHUCICHHS 3JEMEHTOB B OMHAPHBIX COEIUHEHHUSX, COCTABIATH
(dbopMyITIbI COSTMHEHUI TI0 CTETICHW OKUCJICHHSI, HA3bIBaTh OWHApHBIC coeauHeHUs. OnpenesiTh
MIPUHAJIC)KHOCTh BEIIECTB K KJIacCaM OKCHUJIOB, OCHOBAaHMM, KUCIOT W COJIEH, Ha3bIBaTh HX,
COCTaBIATh (POpPMYJbl. 3HATH KAaYCCTBCHHBIC PEAKIMU HA YIJICKUCIBIM Ta3, pacro3HaBaHUs
niesioueld U KUCIOT. XapakTepu3oBaTh M OOBSACHATH CBOWMCTBA BEIIECTB HA OCHOBAaHUHM BHJA
XUMUYECKON CBSA3M U TUIIA KPUCTAJUIMYECKONW PEIIETKU. BBIUMCIATE MAaCCOBYIO JIOJIKO BELIECTBA
B PacTBOpPE, TOTOBUTH PACTBOPHI 33JAHHOM KOHIICHTPALIUH.
Tema 4. Hzmenenusn, npoucxooauue c éewyecmeamu — 11 uacoe
VYyamuecs 107KHbI 3HATh
CrniocoOslI pa3nenenus cmeceil. OnpeneneHue NOHATHS «XUMHUYECKas peakus», IpU3HaKu U
YCIIOBHSI TEUEHUSI XUMUUECKUX PEAKIIUH 110 MOTJIOIIEHUIO U BBIJIEJICHUIO SHEPTHUH.
OmnpeneneHne NOHATHS «XUMUYECKask PEAKIIHI».
YMeTh 00pamarthcsi ¢ XUMUYECKOM MOCYI0N U TabopaTOPHBIM 000PYAOBaHUE TTPH
IIPOBEJICHUH ONBITOB C LIEJBI0 OUUCTKU 3arpsi3HEHHON oBapeHHOM cosi. COoCcTaBIATh
YpaBHEHUSI XUMUYECKON pEaKIIMM HA OCHOBE 3aKOHA COXPAHEHHUS MACChl BELIECTB.
BpraucasTe 1o XUMHUUECKUM YPaBHEHUSIM MaccCy, 00BEM HIIH KOJIMYECTBO OJTHOTO U3
MPOJIYKTOB PEAKILIUU 10 MACCE UCXOJHOTO BEUIECTBA U BEILECTBA, CONEPHKAIIETO
onpeAeNEHHYIO 1010 puMecei. OTiIMYaTh peaklMy pa3iokKeHHs, COeTUHEHNUS, 3aMEIICHUS
1 oOMeHa JIpYT OT APYyTa, COCTABISTh YPaBHEHUS pPEakuii JaHHBIX TUNOB. COCTaBIATh
YpaBHEHHUS peakuil B3aMMOIEHCTBUS METAJIJIOB C PACTBOPaMH KUCJIOT U COJIEH, UCTIONb3Ys
PSA aKTUBHOCTH MeTaJUI0B. OnpeIeNisiTh BO3MOXKHOCTh IPOTEKAHUs peakInii 0OMeHa B
pacTBopax 10 KOHLa
Tema 5. Pacmeopenue. Pacmeoput. Ceoticmea pacmeopog rnekmpoaumos — 21 uacos.
VYyamuecs T0KHBI 3HATH
ONpe/ieJIEHUE TOHATUSL «PACTBOPBD», YCIOBHS PacTBOPEHMs BellecTB B Boje. OmpeneneHue
MOHSATUSL «DJIEKTPOIIUTY, «HEIIEKTPOJIUTY», «IJIEKTPOIUTHYECKAs] TUCCOLMALUA», «CHIIbHBII
DIIEKTPOIIUTY», «CIAOBIA AIEKTPONHUT», HOHUMATH CYIIHOCTh MpOIEecca JIEKTPOIUTHICCKON
nuccouranuu. OCHOBHBIE MOJ0XKEHHUS TEOPUH JIEKTPOIUTUYECKON nucconnanuu. Onpenenenne
KUCIOT, mienoyeil u comneit ¢ Touku 3penus TOJ. Knaccudukanuio n xuMuyeckue CBOWCTBa
KUCJIOT,  OCHOBaHWW, OKCHUJOB W  COJICH.ONPENECICHUE  MOHSATUA  «OKHUCIUTEIbY,
«BOCCTAaHOBUTEIbY, «OKUCICHHUEY, «BOCCTAHOBIICHHUE.



YmMerhb nonp30BaThes Tabnuiel pactBopuMocTd. COCTaBIATh YpaBHEHUS 3JICKTPOIUTHUECKOU
JTUCCOIMAIIN KHUCIIOT, menoueld u coseid. COCTaBlsATh ypaBHEHHUs pPEaklMii MOHHOTO OOMEHa,
MOHMMAThL UX CYIIHOCTh. ONpenensTh BO3MOKHOCTh MPOTEKAHUS PEAKIMii MOHHOTO OOMEHa.
CocTaBisiTb ypaBHEHHUsI peaklMi, XapaKTepU3YIOIIUX XHUMHUYECKHE CBOMCTBAa KHCIIOT,
OCHOBaHUM, OKCHJOB U COJIEW B MOJICKYJSIPHOM U HOHHOM BHjie. COCTaBISITh ypaBHEHUS
peakIuii, XapakKTepHU3yIOIHNe XUMUYECKIE CBOMCTBA U TEHETUUYECKYIO CBSI3b OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COCAUHEHUN B MOJIEKYISIPHOM M MOHHOM Buie. OmpenensiTb OKHCIUTEIU U
BOCCTAHOBHUTENHM, OTJIMYATh OKUCIHUTEIb — BOCCTAHOBHUTEJIbHBIE pPEAKIMH OT JPYTHMX THUIIOB
peakiuii, paccTaBisATh KOIPPUIMEHTHI B OKUCIUTEILHO — BOCCTAHOBUTEIBHBIX PEAKIUSIX
METOJIOM JICKTPOHHOTO OajaHca.

Copepxanue yueOHOTO MpeMeTa.

Beenenue (5 uacos)

XHMHs — HayKa O BELIECTBAX, UX CBOMCTBAaX M MpEeBpaLLEHUIX.

[lonATHE O XMMHUYECKOM 3JI€MEHTE M (OpPMax €ro CyLeCTBOBAHUA: CBOOOIHBIX aTOMax, POCTHIX U
CJIO’KHBIX BELIECTBaX.

[TpeBpamenns BemecTB. OTIHYME XUMUYECKAX peakiuid oT pusnyeckux siBieHWid. Ponb xumun B
JKU3HH YeJIoBeKa. XeMOo(UIns 1 XeMOPoOHsI.

Kpatkue cBeneHus U3 UCTOPHM BO3HMKHOBEHHMS M pa3BUTus XxuMmud. llepuon anxumuu. [lonsarue o
¢unocopckom kamHe. Xumusa B XVI B. PazButne xummn Ha Pycu. Ponb oTeuecTBEHHBIX YYEHBIX B
CTaHOBIICHHH XUMHUUYECKOW HayKH — paboTel M. B. JlomoHocoBa, A. M. bytieposa, [I. . Menneneesa.

XuMHUYeCcKasi CHMBOJIMKA. 3HAaKW XHMUYECKHUX O3JEMEHTOB M IPOUCXOXKACHHE HX Ha3BaHHM.
Xumnueckue Gopmyisl. Maaekcs! 1 k03¢ ¢punueHTsl. OTHOCUTEIbHBIE AaTOMHAsI U MOJICKYJISIPHAsT MACCHI.
PacueT MaccoBoii 1011 XUMHYECKOTO dJIeMeHTa TI0 OpMyJie BeleCTBa.

Ilepuonnueckas cucreMa xumuueckux siemeHToB [[. M. MenpeneeBa, ee CTpyKTypa: Majble U
OomnpIMe TIEPHOABI, TPYNIBI W MOATPYHNbl (TmaBHas W moOouHas). Ilepwoguueckas cucrema Kak
CIpaBOYHOE MOCOOWE [T TIOTYYEHHsI CBEACHUH 0 XUMUYECKUX DJIEMECHTaX.

Pacuernble 3agaumn. 1. HaxoxaeHune OTHOCUTEIHHON MOJEKYJSpPHOM Macchl BEIIECTBa IO €ro
XUMHYECKOil Gopmyne. 2. Berumcnenne mMaccoBOW MOMM XMMHYECKOTO 3JIEMEHTa B BEIIECTBE IO €ro
dopmyie.

TEMA 1 AToMbI XHMHYECKHX 3JIeMeHTOB (/0 yacos)

ATOMBI Kak (opMa CYIIECTBOBAHHMS XHMHYECKUX 3JeMEHTOB. OCHOBHBIE CBEICHHS O CTPOEHHU
aToMOB. JloKa3aTeibcTBa CIOXHOCTH CTpoeHHst atomMoB. Ombitel Pesepdopna. Ilnanerapuas moznensb
CTPOEHHS aToMa.

CocTtaB aTOMHBIX fA1ep: MPOTOHBI W HEUTpOHBL. OTHOCHTENbHAs aTOMHasg Macca. B3anmmocBs3b
MOHATHH «IIPOTOH», KHEUTPOH), KOTHOCUTENIbHAS aTOMHASI Maccay.

H3meneHue ymcia MpoToHOB B sIpe aToMa — 00pa30BaHUE HOBBIX XUMHUYECKUX DJIEMEHTOB.

H3meneHune uuciia HEUTPOHOB B sifipe aToMa — oOpa3oBaHue N30TOMOB. COBpeMEHHOE ONpeieICHUE
NOHATHS «XMMHYECKUH »3iIeMeHT». M30TOmbl Kak pa3HOBUAHOCTH aTOMOB OJHOTO XHMHUYECKOTO
3JIEMEHTA.

OnekTpoHbl. CTpOCHUE 3JICKTPOHHBIX OOOJOYEK aTOMOB XHUMHYECKHX 3jeMeHTOB Ne 1—20
nepuognueckoit cucremsl [. 1. Menzneneea. [loHsTre 0 3aBEpIICHHOM U HE3aBEPILEHHOM 3JIEKTPOHHOM
ciioe (SHEPreTHYECKOM YPOBHE).

Ilepuonnueckas cucremMa xuMudeckux avieMeHToB [[. M. MenzeneeBa W CTpPOEHUE aTOMOB:
(bU3NYECKUIT CMBICI TIOPSIIKOBOTO HOMEpa dJIEMEHTa, HOMepa TPYIIITBI, HOMepa TIeproia.

W3mMeHeHune uuciia 3JeKTPOHOB HA BHELTHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOTO dJIeMEHTa —
o0pa3oBaHHE TOJOXKUTEIBHBIX M OTPUIATENHLHBIX MOHOB. MOHBI, 00pa3oBaHHbIE aTOMAMH METAIIIOB U
HeMeTayuI0B. [ [puYrHbI H3MEHEeHNST METAJUTMYECKUX M HEMETANTHIECKUX CBOMCTB B MEPHOJaX U TPpyIax.

OO0pazoBanue OuWHapHBIX coeAnHeHui. [loHsTHE 00 MOHHOU cBsi3u. CxeMbl 0Opa3oBaHHUS MOHHOM
CBSI3H.

BsauMojeiicTBe aTOMOB XMMHYECKHX JIIEMEHTOB-HEMETAIOB Mexay coboii — oOpa3oBaHue
JBYXaTOMHBIX MOJIEKYJ IPOCTHIX BemecTB. KoBasieHTHas HeMoIsipHas XUMUYeCKasi CBSA3b. DJIEKTPOHHBIE

U CTPYKTYpHBIE (hOPMYJIBI.



B3anMopeiicTBe aTOMOB XUMHYECKHX D3JIEMEHTOB-HEMETAIOB MEXIy co00ii — oOpa3oBaHue
OMHAPHBIX COCAUHEHUN HEMETAIIOB. DJICKTPOOTPHUIATEIBHOCTh. [IOHITHE O KOBaJCHTHOW IOJIIPHOM
CBSI3U.

B3aumopeiicTBie aTOMOB XWMHUYECKHX 3JICMEHTOB-METAINIOB MEXIy CO00W — oOpa3oBaHue
METAITMYECKUX KpUCTAIIOB. [IoHATHE 0 MeTaUTMYeCKON CBS3H.

JemMoHcTpanuu. Mojenn aTOMOB XHMHYECKUX dJIeMeHTOB. lleproamaeckas cucteMa XUMHUYIECKHX
anemenToB /l. 1. Menaeneena.

TEMA 2 IIpocTsle BemecTBa (7 yacos)
[TomoxxeHne METAUIOB U HEMETA/UIOB B MEPHOAMYSCKON CHCTEMe XMMUYEeCKuX anemeHTtoB J[. U.

MengeneeBa. BakHeiiue mpocThie BENIECTBA — METAJUIBL JKEJE30, ATFOMHUHUN, KaIbIUWA, MarHWi,
HaTpuH, kKanmid. O0mme Qr3uIecKrue CBOMCTBA METAIIIOB.
BaxxHelime mpocThie BEIIECTBA — HEMETAIUIBI, 00pa30BaHHBIC aTOMAMH KHUCIOPOJa, BOJOPOAA,

aszora, cepol, (ocdopa, yriaepoga. CrnocoOHOCTb aTOMOB XHMHUYECKHX JJIEMEHTOB K 0Opa30BaHHIO
HECKOJIBKHX INPOCTHIX BELIECTB — AJIOTPONHUA. AJIOTPONHbIE MOAM(DUKALMK KUCIopoaa, Gocdopa u
os0Ba. MeTtajuinyeckue ¥ HeMETaTIMYeCKHe CBOWCTBA IPOCTHIX BewiecTB. OTHOCUTEIBHOCTh AEICHUS
MIPOCTHIX BELLIECTB Ha METAJUIBI M HEMETAILIHI.

ITocTrostaras ABoraapo. KommdectBo BemiecTBa. Mosb. MomsipHass macca. MOJSpHBIH 00BEM
ra3oo0pa3HbpIX BemlecTB. KpaTHble €IMHUIBI KOJIMYECTBA BEIIECTBA — MIWUIMMOIb W KHUJIOMOJb,
MUJUTHMOJISIPHAST M KHJIOMOJISIpHAs MAaccChl BEIIECTBAa, MWIIMMOJISIPHBIA W KHJIOMOJISIPHBIH OOBEMEI
ra3000pa3HbIX BEIICCTB.

PacueTsl ¢ UCHONB30BAHHEM MOHATHUN «KOJIHMYECTBO BEILECTBA», «MOJIIPHAs Macca», «MOJSPHBIN
00BEM Ta30B», «IIOCTOSTHHAST ABOTaIpo».

Pacuernble 3amauun. 1. BerancieHne MONSIpHOM Macchl BEHIECTB MO XUMHUYECKHM (opmyiam. 2.
Pacuers! ¢ uconp30BaHUEM MOHATHI «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS Macca», «MOJISIPHBIA 00beM
Ta30B », « IOCTOAHHAs ABOTaapo ».

Jemoncrpauun. I[lomydenune o3oHa. OOpasmpl 0eIOro M ceporo oioBa, OEIOro M KpacHOro
¢docthopa. HekoTopble MeTamnsl W HEeMETaJUIbl KOJMYECTBOM BemiecTBa 1 Mojib. Monenb MONSAPHOTO
o0Bpema ra3000pa3HbIX BEIIECTB.

TEMA 3 CoennneHusi XdkMU4eCKHMX 3JIEeMEHTOB (/5 uacos)

Crenenp okucnenus. OrmpeneneHre CTENEHH OKHUCIEHHUS SJIEMEHTOB M0 XHMUYECKOW Qopmyre
coenuHeHus. CocraBienne (GopMyll OMHAPHBIX COSAMHEHWH, OOIIMKA CItocod WX Ha3biBaHWA. buHAapHBIE
COCJIMHEHMSI: OKCUJIBI, XJIopubl, cynbduapl u ap. CocraBnenne ux ¢opmyin. [IpeacraButen OKCHIOB:
BOJA, YIJIEKHCIBIM ra3 W HeramieHas u3BecTh. lIpeacTaBuTenu JNETy4uMX BOAOPOJHBIX COEIUHEHUN:
XJIOPOBOJIOPO Y AMMHAK.

OcHoBaHHsI, UX COCTaB U Ha3BaHUs. PacTBOPMMOCTh OCHOBaHHW B Boje. Tabmuma pacTBOPUMOCTH
THIPOKCHIOB M cojeil B Boxe. [IperncraButenu mienoueil: TMAPOKCHIBI HATpUsA, Kalus W KaJbIus.
[lonsiTue 0 KayecTBEHHBIX peakiusax. MuaukaTopel. M3MeHeHHe OKpacKd HWHAMKATOPOB B ILIEIOYHOU
cpene.

Kucnorel, ux coctaB u Haspanus. Kiaccudukarus kucior. [IpeacTaBUTENnd KUCIIOT: cepHas,
coJisiHas ¥ a30THas1. VI3MeHeHne OKpacku MHIUKATOPOB B KUCJIOTHOM cpene.

Conu Kak NpoOU3BOJHBIE KUCIOT W OCHOBaHWM. VX cocTaB m Ha3BaHuUs. PacTBOpUMOCTH coyiel B
BoJie. [IpencraBuTeny comeii: Xopu HaTpusi, kKapOoHaT u hochaT KabIHs.

AMop(HBIe 1 KPUCTATUTMYECKUE BEIIECTBA.

MexxMoneKysipHble  B3auMOACHCTBUS. THNBI KPUCTAJUIMUYECKUX PELIETOK: HOHHAs, AaTOMHasi,
MOJIEKYJIApHas U METaJUTHUeCcKasi. 3aBUCUMOCTh CBOWMCTB BEIIECTB OT THIIOB KPUCTAUINYECKUX PEIIETOK.

BemecTBa MONEKYISPHOTO W HEMOJEKYJSIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa s
BEIIECTB MOJIEKYJIAPHOTO CTPOECHMS.

UwucTteie BemecTBa M cMecH. lIpumepbl >KMIOKWX, TBEPABIX M Ta3000pa3HbIX cMmeced. CBOMCTBa
YHUCTBIX BEIIECTB M cMmeceii. Mx cocrtaB. MaccoBasg u 0OhLeMHAs JOIM KOMITOHEHTAa CMECH. Pacuersl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHSITUS «HOJIS.

Pacuernble 3agauyu. 1. Pacuer maccoBoil u 00beMHON [0Jel KOMIIOHEHTOB CMECH BELIECCTB. 2.
Brrurcnenne MaccoBO# IO BEIIECTBA B PacTBOPE MO M3BECTHOM Macce PacTBOPEHHOTO BENIECTBA U
Macce pacTBopuTens. 3. Beruncienrne Macchl pacTBOPSIEMOTO BEUIECTBA M PACTBOPUTENS, HEOOXOIUMBIX
JUIsL TIPUTOTOBJIEHUSI ONPENEIEHHOW MacChl pacTBOpa C M3BECTHOM MacCOBOW J0JIEH pacTBOPEHHOIO
BEILECTBA.



JdemoncTpamun. OOpa3ibl OKCHIOB, KHUCIOT, OCHOBaHWH W cojied. Moaenn KpUCTAITHICCKUX
pereToK XJopuaa HaTpus, amMasa, okcuma yriepoma (IV). B3pelB cMecm Bomopoma ¢ BO3TYyXOM.
CriocoOsI pazaencHus cMecei. JJuCTUILTAINS BOJIBI.

JlaGopaTopubie onbIThbl. 1. 3HAKOMCTBO ¢ 00pa3llaMH BEIECTB Pa3HbIX KiaccoB. 2. Pa3zaenenue
cMmeceid.

TEMA 4 U3meHeHus1, MpPOUCXoAsIIAe ¢ BemecTBamu (! / yacos)

IloHsATHE ABIEHHWHA Kak HW3MEHEHHM, NPOUCXOISAIIMX C BELIECTBaMU. SIBIEHHMS, CBSI3aHHBIE C
W3MEHEHHEM KPUCTAJUTMYECKOTO CTPOEHHS BEIIecTBa MPH IOCTOSHHOM €r0 COCTaBe, — (HU3NIecKue
sBiieHUsl. DU3MYECKUE SBICHUS B XUMHH: JUCTWLISAIVS, KPUCTAUTU3AIUs, BHIIAPUBAHUE W BO3TOHKA
BEIIECTB, HEHTPU(YTUPOBAHUE.

SIBnenns, cBsi3aHHBIE C M3MEHEHHEM COCTaBa BEIIECTBA, — XHWMWYECKHe peakuuu. [lpmsHaku u
YCIIOBHUS POTEKAHUS XUMHUYECKHUX peakuid. [loHsTHEe 00 K30 - M SHAOTEPMUYECKUX peakuusx. Peakyn
TOPEHUS KaK YaCTHBIN CIydaid 9K30TEPMUUECKUX PEaKLUi, MPOTEKAIOIINX C BBIJCICHUEM CBETA.

3aKOH COXpaHEHHS MacChl BeHIeCTB. XHWMHYECKHWE YPaBHEHUSA. 3HAUCHHWE WHIEKCOB W
koad¢urmentoB. CocTaBieHne YPaBHEHH XUMHYECKUX PEAKITHIA.

PacueTsl Mo XMMHUUYECKHM YypaBHEHHsAM. PerieHue 3amad Ha HaXO0XICHHE KOJIMYECTBA BEILECTBA,
Macchl WM 00BbeMa MPOAYKTAa PEaKIMH IO KOJUYECTBY BEIIECTBA, Macce WM O0bEeMy HCXOIHOTO
BemecTBa. PacdeTbl C HCIONB30BaHWEM TMOHATHS «IOJIS», KOTAAa HMCXOJHOE BEHIECTBO IaHO B BHJIE
pacTBopa Cc 3aJaHHOIM MaccoBOH [10Jiell PaCTBOPEHHOI'O BEIECTBA WM COJIEPIKUT ONpPEAETICHHYIO JOJII0
IIpUMecCei.

Peakuuu paznoxenus. Ilonsrue o ckopocTu xumuueckux peakuuid. Katanuzatopsl. @epMeHTHL.

Peaknyuu coenunenns. Karanutudeckue n HekatanuTHyeckue peakiuun. O0patumele 1 HeoOpaTuMbie
peaxuuu.

Peakuuu 3amenieHus. DIEKTPOXUMUYECKUNA Pl HANPSIXKEHUNA METAIOB, €r0 UCIOJb30BAHUE IS
MPOTHO3WPOBAaHUS BO3MOXKHOCTH TIPOTEKAHUS PEAKIUi MEXIy MeTallaMH M pPacTBOPaMH KHCIIOT.
PeaKHI/II/I BBITCCHCHHA OAHUX METAJUIOB U3 paCTBOPOB HUX coyen APYTruMu METaJlllaMU.

Peakuuu oOMeHa. Peakiiuu HelTpanu3anuu. Y CJIoBHs MPOTEKAHUS PEaKIUii OOMEHa B pacTBOpax o
KOHIIa.

Tunsl XUMHUYECKUX peakuil (M0 MPHU3HAKy «YHUCIO U COCTaB MCXOAHBIX BEIIECTB U IPOIYKTOB
peakiun») Ha IpuMepe CBOMCTB BOJIbI. Peakius pa3noxKeHus: — 3JIeKTPOIN3 Bojbl. Peaknuu coenHeHus
— B3aWMOJICWCTBHE BOJABI C OKCHIAMH METaJUIOB W HeMeTauioB. lloHsTHe «ruapoxcuab». Peakmmn
3aMeIleHNs] — B3aUMOJICHCTBHE BOJBI C INEIOYHBIMH M MIEIIOYHO3EMENbHBIMA MeTajulaMu. Peaknun
oOMeHa (Ha mpuMepe THIPoHn3a Cylib(uaa aTlOMUHUS U KapOua KajibIus).

PacuerHble 3amaum. 1. BrlunmcneHwe 1o XWMHUYECKHM YpaBHEHHSIM MAacChl WM KOJIHYECTBA
BEIIEeCTBA 10 U3BECTHOM Macce MM KOJMYECTBY BEIIECTBA OJHOTO M3 BCTYMAIOIINX B PEAKIIUIO BEIIECTB
WIN TPOAYKTOB peaknuu. 2. Beraucienne macchl (KOJUYECTBA BEUIECTBA, 00beMa) MPOAYKTa pEeaKiivy,
€CIM M3BECTHa Macca HCXOJHOTO BEIIECTBA, COJEPIKAIIEro OMpPENESNIEHHYI0 JIOJII0 TpuMeceil. 3.
Brruncnenue Macchl (KOJM4IeCcTBa BEIIECTBA, 00bEMa) MPOTyKTa PEaKIuH, €CII N3BECTHA Macca pacTBOpa
Y MaccoBas JI0JIsI paCTBOPEHHOTO BEIIECTBA.

Jemoncrpanun. [Ipumeps! Qusnyeckux sBICHUN: a) TUIaBieHUe napaduHa; 0) BO3rOHKa HOJa WU
OCH30MHOM KHUCIIOTHI; B) pAcTBOpPEHHE IepMaHTaHaTa Kanus; T) AuQQy3us TYMIUCTBIX BEIIECTB C
ropsiel JIaMImoyky HakanuBaHUs. [IpuMepsl XuMHYecKux sSBICHHWH: a) TopeHue marHus, docdopa; 0)
B3aMMO/ICWCTBHE COJITHOM KHCIIOTHI C MpPaMOpPOM HJIM MeEJOM; B) moiydeHue ruppokcuaa meau (11); r)
pacTBOpeHHE MOMYyYEHHOTO THIPOKCHIA B KUCIIOTaxX; J) B3amMojerictBue okcuma menu (Il) ¢ cepHoit
KHCIIOTOM TpH HArpeBaHWM, €) pasJIOKEeHHE TMepPMaHTaHaTa Kajws; ) B3aMMOJAEWCTBHE pa30aBICHHBIX
KHCJIOT C METaJlIaMU; 3) pa3jioKeHHe MepPOKCHAa BOJOPOAA; ) IJIEKTPOJIN3 BOABI.

JlabopaTopHble onbIThl. 3. CpaBHEHNE CKOPOCTH MCIIAPEHHS BOJBI M CIIUPTA 110 MCYE3HOBEHUIO UX
Karenb Ha (uabTpoBasbHOW Oymare. 4. OKHUCIIEHME MeIu B IUIAMEHW CIHHPTOBKH WM TOPEIKH. 5.
ITomyTHEHHE M3BECTKOBOM BOJBI OT BBIIBIXaEMOTO YTJIEKUCIOTO Ta3a. 6. Ilomydenue yriekumcioro rasa
B3aMMOJICUCTBHEM COIBI M KUCIIOTHI. 7. 3aMerienrne Meau B pactBope xiopuaa menu (1) sxkemesom.

TEMA 5 lIpaktukym Ne 1 IlpocTeiimme onepanuu ¢ BemecTBOM

1. IIpaBuiia TeXHUKH 0€30MACHOCTH HpU paboTe B XMMUYECKOM KaOuHete. [Ipuembl oOpaiieHus ¢
71a00paTOPHBIM O0OPYJIOBAaHHEM M HarpeBaTejbHbIMH IpuOopamu. 2. HaOmromeHus 3a U3MEHCHHSIMH,
MPOUCXOMSIIMUMUA C TopAlled cBeuo, U ux omnucanue. 3. AHanu3 mouBsl U BoAbl. 4. IlpusHaku



XHMHUUYECKUX peakiuid. 5. IIpurotoBieHre pacTBOpa caxapa W OIpeJeJeHHe MacCOBOW JIOJU €ro B
pacTBope.

TEMA 6 PacrBopenue. PactBopsi. CBoiicTBa pacTBOPOB 3J1eKTPOJIUTOB (2] u)

PactBopenue kak ¢usuko-xumuueckuil npouecc. lloHsTHe 0 rumparax M KpUCTaUIOTHMApaTax.
PactBoprMocTs. KpuBbIe pacTBOPUMOCTH KaK MOZENb 3aBUCHMOCTH PaCTBOPUMOCTH TBEPIBIX BEILECTB
oT TeMIiepatypbl. HachlllieHHbIE, HEHACKIILIEHHBIE U NEPECHIIIEHHBIE PACTBOPHI. 3HAUEHUE PACTBOPOB TS
MIPUPOJIBI U CENTBCKOTO XO3SIICTBA.

[lonatne 00 53IEKTPOIUTUYECKON IUCCOLMALMM. OJEKTPOJUTHI M HEINEKTPOIUTHL. MexaHusm
JUCCOLMAIMY JIEKTPOJIUTOB C PA3JIMYHBIM THUIIOM XMMHYECKOW CBA3U. CTENeHb 3JIEKTPOIUTUYECKON
qucconnanyu. CUIIbHBIE U CITA0bIe DIIEKTPOIUTHI.

OCHOBHBIE TIOJIOKCHHS TEOPUM UIEKTPOJIMTHUYECKON aucconuanuy. MoHHbIE ypaBHEHUS peakiMi.
VYcnoBust TpoTEKaHWsl peakuuu OOMEHa MEXIy OJICKTPOJUTaMH JO KOHIA@ B CBETE HOHHBIX
IIPEACTABIICHUN.

Kiraccudukanns HOHOB B HX CBOMCTBA.

Kucnorel, wmx xmaccubpukanus. Jlucconuanus KHCIOT M WX CBOWCTBA B CBETE TEOPUH
3NEKTPOJINTUYECKON  Jucconanui. MoseKynspHble UM HOHHBIE YpaBHEHMS pEaKIUH KHUCIHOT.
BzanMopeiicTBe KHCIOT ¢ MeETaUIaMH. OJCKTPOXUMUYCCKHUA psI  HANpPSOKCHHH  METaJUIoB.
B3aumopeiicTBue KUCIOT ¢ OKCHAAMU METAIUIOB. B3anMOIENHCTBHE KUCIIOT ¢ OCHOBAaHUSAMHM — PEaKLUs
HelTpanu3anuu. B3amMoneiicTBue KHCIOT ¢ coisiMd. Vcmonb3oBaHue TaONHIBI PACTBOPUMOCTH IS
XapaKTePUCTUKH XUMUYECKUX CBOWCTB KUCIOT.

OcHoBaHus, WX Kiaccupukamus. Jlucconmanus OCHOBAaHHW M WX CBOWCTBA B CBETE TEOPUHU
3JIEKTPOJIUTUYECKON Auccoluranuu. B3anMoelicTBUe OCHOBaHMM C KUCIOTaMU, KUCIOTHBIMU OKCHUIAMHU
u consimu. Vcrmonb3oBaHue TaONHIBI PACTBOPUMOCTH MJISl XapaKTEPUCTUKU XHUMHUYECKHUX CBOWCTB
ocHoBaHMil. Pa3noxeHne HepacTBOPUMBIX OCHOBAHHI ITPU HATPEBAHUMU.

Comn, nx kiaccuukanuss W AUCCONMANNS PAa3IUYHBIX THIOB colieil. CBOWCTBA cOleil B CBETe
TEOPUH BIEKTPOIUTUYECKON AUCCOLMALMU. B3aumoeicTBre coslell ¢ METAJUIaMU, YCIIOBUS IIPOTEKAHUS
3TUX peakiuii. B3aumoseicTBre colieli ¢ KUCIIOTaMH, OCHOBAaHHUSMU M COJIIMU. VIcTionbp30BaHUe TaOIUIIBI
PacTBOPUMOCTH [UIsl XapaKTEPUCTUKHA XUMHUYECKUX CBOMCTB COJIEN.

O06o006muieHne cBefieHnit 06 OKcHUIax, X KiIacCU(pHUKAIUU U XUMUYECKUX CBOHCTBAX.

I'eneTtudeckne psAapl METAUIOB M HEMETANIOB. [ eHeTHueckas CBs3b MEXAYy KilaccaMu
HEOPraHWYECKUX BEIIECTB.

OKHCINTENBHO-BOCCTAHOBUTENbHBIE peakiud. OKHCIUTENh M BOCCTAaHOBHUTENb, OKHCICHHE W
BOCCTAHOBJICHHE.

Peakuun nOHHOrO 0OOMEHAa M OKUCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakunu. CoCTaBlIeHHE YpaBHEHUH
OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIX PEaKIIUi METOJIOM 3JIEKTPOHHOTO OanaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAJIOB U HEMETAJUIOB, KHCIOT U COJIEH B CBETE IPECTaBIECHUI
00 OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCax.

JemMoHcTpanuu. lcnelTaHue BENIECTB M HX PACTBOPOB HA 3JIEKTPONPOBOTHOCTB. [IBMKEeHHE
OKpAIIEHHBIX HOHOB B 3JEKTPUUYECKOM T10JI€. 3aBUCUMOCTh 3JIEKTPOIPOBOIHOCTH YKCYCHON KHCIIOTHI OT
KOHIICHTpaIuu. B3aumMmoseiicTBue UHKa ¢ Cepoi, colistHoi kucnmotoi, xmopumom menu (I1). Topernue
MarHus. BzaumoencTBre XJI0pHON U CEpOBOIOPOIHOM BOJBL.

JlaGopaTopHbIe onbIThL. 8. Peaknuu, XxapakTepHbIe sl paCTBOPOB KUCIIOT (COJISTHOM WM CEpHOM).
9. Peakmuu, xapakTepHbIe AJI pacTBOPOB IIenodel (ruapokcuaoB HaTpus win kaius). 10. [Tomyuenue u
CBOWCTBa HEPACTBOPUMOT'O OCHOBaHUS, HanpuMmep ruapokcuaa meau (11). 11. Peaknuu, xapakTepHbie 11s
pactBopoB cosieil (Hampumep, ans xiaopuza meau (I1). 12. Peakuum, xapaktepHble A7l OCHOBHBIX
OKCHUJIOB (Hampumep, Uil okcuaa kambius). 13. Peaxiuu, XapakTepHbIe IS KHCIOTHBIX OKCHJIOB
(Hammpumep, A7 YTIIEKHUCIIOTO Ta3a).

TEMA 7 lIpakTuxym Ne 2 CBolicTBa pacTBOPOB AJIEKTPOJIUTOB

6. Honueie peakmuu. 7. YCIOBHS TPOTEKAHWS XHMHUYECKHMX pEAKIHHA MEXIy pacTBOpaMu
ANEKTPOIUTOB 10 KOHUA. §. CBOWCTBa KHUCIOT, OCHOBAaHWUW, OKCHUAOB M coyieid. 9. Pemienue
AKCIIEPUMEHTAIBHBIX 33]a4.



TemaTuueckoe miaHupoBanue(8 Kiacc)

Ne | Ha3Banue rinaBsl (pa3aena) Koin-Bo Kou-Bo Kou-Bo
4acoB K/p [Tp/p; J1ab/p

1 | Benenue 5

2 | Tema 1. 10 1
ATOMBI XUMHUYECKHX JJIEMEHTOB

3 | Tema 2. 8 1
IIpocTsle BemecTa

4 | Tema 3. 15 1 2
CoenuHeHNs] XUMUYECKUX JIEMEHTOB

5 | Tema 4. 11 1 1
N3meHnenus, Ipoucxonsiume ¢
BELIECTBAMH.

6 | Tema S.PactBopenue. PacTBopsbl. 21 1 2
CBoiicTBa pacTBOPOB AJIEKTPOJIUTOB
HToro 68

Pesynbraram ocBoeHUs Kypca XUMUU B 9 Kjacce

[Ipy u3yyeHMM XWMHUU B OCHOBHOM IIKOJIEé OOECHEYMBAETCS IOCTHIKEHHE JIMYHOCTHBIX,
METaNPEIMETHBIX H MMPEIMETHBIX PE3yIhbTaTOB.

JIN4YHOCTHBIE:

B IIEHHOCTHO-OPUEHTAIIMOHHON cdepe — YYBCTBO TOPAOCTH 32 POCCHUHCKYIO XUMUYECKYIO
HAyKy, TYMaHU3M, OTHOILIEHUE K TPYIY, UEIeYCTPEMICHHOCTb;

dbopMHupoBaHME I[IEHHOCTU 3J0pPOBOTO W 0Oe30macHOro olpa3a >KW3HU; YCBOCHHUE IpaBUII
WHAUBUAYAILHOTO M KOJIJIEKTUBHOTO O€30MaCHOTO MOBENEHUS B YPE3BBIYAMHBIX CHUTYalMsIX,
YIPOXKAKOUIUX )KU3HU U 30POBBIO JIIOJIEH;

B TPYIOBOI cepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JalibHelIe oOpa3zoBaTeNbHOM
TPACKTOPHH;

B MO3HABATENHHOW (KOTHUTHUBHOW, MHTEJUIEKTyalbHOU) chepe — yMeHue ympaBlsiTh CBOEH
MMO3HABATENILHON JIEITEILHOCTRIO.

dbopMUpOBaHHE OCHOB YKOJIOTMUECKOI KYIbTYphI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTHYECKOTO MBIIUICHHUS, PA3BUTHE OMBITA YKOJIOTHYECKHA OPUECHTHUPOBAHHOW PEeQIICKCHBHO-
OIICHOYHOU M MPAKTUYECKOW JAESITeTbHOCTU B KU3HEHHBIX CUTYAIIHSIX;

MeranpeameTHsle:

YMEHHE CaMOCTOSITEIHHO OMPEIEIATh e CBOEro 00yueHus, CTaBUTh U (POPMYIHPOBATH IS
ceOst HOBBIC 33/1a4M B yu€0e W MO3HABATEIHHON JICATEIHPHOCTH, PA3BUBATh MOTHBBI U MHTEPECHI
CBOEH MO3HABATEILHOU JICITEIIbHOCTH;

YMEHHE CaMOCTOSITCIIGHO IUIAHUPOBATh IYTH JIOCTIDKEHUS IIeJied, B TOM 4HCIIe
anbTepHATHUBHBIC, OCO3HAHHO BBIOMpATh Hanbosee 3pPeKTUBHBIE CIOCOOBI PEHICHHS yUeOHBIX U
MMO3HABATEJILHEIX 337144,

YMEHHE COOTHOCUTh CBOM JCHCTBHS C TUIAHUPYEMBIMHU pe3yJIbTaTaMH, OCYIIECTBIAThH
KOHTPOJIb CBOEH JACSATEIHPHOCTH B TPOIIECCE JTOCTHIKEHHUS Pe3ybTaTa, OMPENEsTh CIIOCOOBI
NENCTBUI B paMKax MPeJIOKEHHBIX YCIOBH U TpeOoBaHUM, KOPPEKTUPOBATH CBOU JCHCTBUS B
COOTBETCTBUU C U3MEHSIOIICHUCS CUTYallUEH;

YMEHHE OIICHMBATh TPABHIBHOCTh BBHIMIOJHEHUS  Y4eOHOW 3amaud, COOCTBEHHBIS
BO3MOXHOCTH €€ pEelIeHNUs;

BJIQJICHHE OCHOBAaMH CAMOKOHTPOJIS, CAMOOIIEHKH, TPUHSATUS PEIICHUH U OCYIIEeCTBICHUS
OCO3HAHHOTO BbIOOpa B yueOHOM M MO3HABATEIHHON JESATENIbHOCTH;

YMEHHE OMpeeNsaTh TOHSTHUSA, CO3/1aBaTb OOOOIIEHHUS, YCTaHABIMWBATH AHAJIOTHH,
KJIAaCCHU(HUITUPOBATH, CAMOCTOSITSIIBHO BBIOMPATh OCHOBAHHS W KPUTEPUH JUTS KIIACCH(PUKAIINH,



YCTaHABJIMBATh IPUYUHHO-CICACTBEHHBIC CBA3U, CTPOUTH JIOTMYECKOE PAaCCYXICHHUE, YMO-
3aKJII0YeHUE (MHAYKTUBHOE, IETYKTUBHOE U 10 aHAJIOTUH) U JI€1aTh BbIBOJBI;

YMEHME CO3/1aBaTh, IPUMEHATh U IPEOOPa30BbIBATh 3HAKU M CHUMBOJIBI, MOJIEIN U CXEMBI AJIs
peleHHs yueOHbIX U [103HaBaTeIbHbIX 3a/iay;

YMEHHME OPraHNU30BbIBATh YU€OHOE COTPYAHUUYECTBO U COBMECTHYIO JEATEIBHOCTD C YUUTEIEM U
CBEPCTHHKAMM; paboTaTh MHAMBUIYAIBHO U B TPYIIIE: HAXOAUTh OOlIee pelleHne U pa3penarb
KOH(JIMKTBI Ha OCHOBE COIJIACOBAHWS TMO3UIMHA M Yyu€Ta HMHTEPEecoB; (HOPMYIHPOBATS,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHUE;

YMEHUE OCO3HAHHO UCIIOJIB30BaTh PEYEBBIE CPEICTBA B COOTBETCTBUU C 3a7a4€i KOMMYHUKALIUH
JUIS BBIPAYKEHMs CBOUX YYBCTB, MBICIEH M MOTPEOHOCTEH; INIAHUPOBAHUS U PEryJIsiLUU CBOEH
JIeATEIbHOCTH; BIaJCHUE YCTHOM M IMCbMEHHOMN PEYbl0, MOHOJIOTHYECKON KOHTEKCTHOU PEYbIO;
(GopMHpOBaHHE M PaA3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIOJIb30BaHMUS HH(DOPMALMOHHO-
KOMMYHUKAMOHHBIX TEXHOJIOTHH;

(GopMHpOBaHHE U Pa3BUTHE SKOJIOIMYECKOI'O MBILIUIEHUS, YMEHUE NPUMEHSTh €ro B
NIO3HABATEIIbHOM, ~KOMMYHUKAaTUBHOW, COLMAIBHON TpakTUKe U  NpohecCHOHATbHOU
OpHUEHTALINH.

[Ipenmernbie:

1.B mo3HaBatenpHOW cdepe:naBaTh ONpENEICHUs H3YYCHHBIX MOHATHUH: «XUMHUYECKUH
3JIEMEHT», «aTOM», «HUOH», «MOJIEKYJIa», «IPOCTbIE U CJIOKHBIE BELIECTBA», «BEUIECTBO»,
«xuMHueckas (hopMmysay, «OTHOCHUTENbHAs aTOMHAs Macca», «OTHOCHTEIbHAas MOJEKYJIspHas
Macca», «BaJEHTHOCTbY», «CTENEHb OKHUCICHUS», «KPUCTAIIMYECKAs PEILIETKa», «OKCUIbD»,
«KHCIIOTBI», «OCHOBAaHUS», «COJIN», «aM(POTEPHOCTbY, «MHIUKATOP», «IIEPUOJUUYECKUI 3aKOH,
«repuonuyeckas TaOIUIA», «U30TOMbB», «XUMHUYECKasl CBA3bY, <QIEKTPOOTPUIATEILHOCTDHY,
«XUMHUYECKasl peakuus», «XUMHYECKOE YpPAaBHEHUE», «TEHETUYECKAs CBSI3b», «OKUCIEHHEY,
«BOCCTAHOBIICHUEY, «3JIEKTPOIIMTHUYECKAs JUCCOLMALIUA», CKOPOCTh XUMUYECKON PEaKLUn»;

ONKCATh JEMOHCTPALIMOHHBIE U CAMOCTOATEILHO ITPOBEACHHBIE XMMUUECKHE IKCIIEPUMEHTHI;

ONUCBHIBAaTh M PA3IMYaTh H3YUYEHHbIE KJIACChl HEOPraHMYECKUX COCAMHEHUH, MHPOCThIE U
CJIOHBIE BEIIECTBA, XMMUUECKHUE PEAKIIUY;

KJIaCCU(UIIUPOBATH U3YUEHHbIE OOBEKTHI U SIBICHUS;

JieNaTh  BBIBOABI M YMO3AKJIIOUYEHUS U3  HAOMIOJEHUH, M3YyYEHHBIX XMMHUYECKUX
3aKOHOMEPHOCTEHN, IPOrHO3MPOBATh CBOMCTBA HEW3YYEHHBIX BEIIECTB II0 AHAJIOTHHU CO
CBOMCTBAMH U3yYEHHBIX;

CTPYKTYPUPOBaTh H3YYEHHBIH MaTepual M XHMHUYECKYI0 HH(pOpMAIMIO, MOITYYSHHYIO W3
JPYTUX UCTOYHHUKOB;

MOJIEJIMPOBaTh CTPOCHHUE aTOMOB DJIEMEHTOB 1-3 1epro0B, CTPOEHUE MPOCTHIX MOJIEKYIT,

2.BlIeHHOCTHO — OpHMEHTAallMOHHOHM c(epe:aHaTu3upoBaTh U OLIEHUBATh MOCIEJICTBUS JUIS
OKpY’Karolle cpebl ObITOBOM M IPOM3BOJCTBEHHOM NEATEIBLHOCTH YeNOBEKa, CBA3aHHOM ¢
nepepadoTKOM BEIIECTB;

3. B tpynoBoii chepe:npoBOAUTE XUMUUECKUH 3KCIIEPUMEHT;

4. B cdepe O6e30macHOCTH IKU3ZHENCATEIBHOCTU:OKA3bIBATh IEPBYI0 IOMOIIL IPHU
OTpaBJIEHUSX, OXOrax M JpPYTUX TpaBMax, CBS3aHHBIX C BELIECTBAMU M JIAOOPATOPHBIM
000pyTIOBaHUEM.

B pesynbrare nzydenus npeaMera ydamuecs 9 kiacca TOJIKHBIL:

3HAMb/NOHUMAMb

IIPY U3YYEHUH HEOPTraHUYECKON XUMUU:

MOJIOKEHNE METAJNIOB M HEMETAJUIOB B mepuoanveckoii cucreme J[.M.Menneneena; oomue
¢bu3nueckrue 1 XMMUYECKHE CBOWCTBA METAJIJIOB M OCHOBHBIE CLIOCOOBI UX MOTyYEHHS; OCHOBHBIE
CBOICTBa U MPUMEHEHNE BaXHEUIIINX COEAMHEHNH MIETOYHBIX U IE€JI0YHO3EMEIbHBIX METAIIIOB;
QIIOMHUHMS; KAYECTBEHHBIE PEAKIIUN Ha Ba)KHEUIIINE KaTHOHBI U aHUOHBI.

[Ipn n3y4eHnn OpraHMvecKOr XUMHH:



A) IpUYUHBI MHOTOOOPA3Us YITIEPOAHBIX COSAMHEHUI (M30MEPHUIO); BUIBI CBS3CH
(omuHApHYIO, TBOWHYIO, TPOMHYIO); BAXKHEHIIIHE (PYHKITMOHATBHBIE TPYIIIBI OPTaHUYECKUX
BEIL[ECTB, HOMEHKJIATYpy OCHOBHBIX IIPEICTABUTEINICH IPYII OPTaHUYECKUX BEILIECTB;

b) cTpoenue, cBoICTBa U MpaKTUUYECKOE 3HAYCHHE METaHa, STUJICHA, alleTUJIeHa,
OJIHOATOMHBIX ¥ MHOTOATOMHBIX CIIMPTOB, YKCYCHOTO QJIbJIETU/IA M YKCYCHOW KUCIIOTHI,

B) nonsartue 00 anbaerunax, CIoXKHbIX d3QUpax, KUpax, aMUHOKUCIIOTaX, Oelkax u
YIIeBOMIaX; PEAKIUIX dTePUPUKALNHU, TIOTUMEPU3AINN U TIOJTUKOHICHCAIIH.

ymembo

P U3YYCHUH HEOPTaHNYECKON XUMUU:

a) JaBaTh OIpEEICHUs U MPUMEHSITh CIESAYIONINE MOHATHUS: CIUIaBbl, KOPPO3HS METAILIIOB,
MEPEXOJIHBIC AJIEMEHTHI, aM()OTEPHOCTH;

0) xapakTepu30BaTh CBOWCTBA KJIACCOB XMMHUYECKHX 3JIEMEHTOB (METAJLJIOB), TPYIIII
XUMUYECKHUX AJIEMEHTOB (ILEIOYHBIX U MIEJIOYHO3EMETbHBIX METAJIJIOB, TaJIOTEHOB) U
BaXHEHMIIINX XMMUYECKUX JIEMEHTOB (JIOMUHUS, JKeJie3a, Cephl, a30Ta, hocdopa, yriepoaa u
KPEMHUS) B CBETE U3YUCHHBIX TEOPHUIL;

B) pacro3HaBaTh Ba)KHEHUIIINE KATUOHBI U aHUOHBI;

') peraTh pacueTHbIE 33/1a4H C UCIIOJIB30BaHUEM U3YYCHHBIX TTOHSITHH.

[Tpu u3ydeHnHn OpraHuIeCKON XUMHHU:

A) pa3bsACHATH HAa MPUMEpaX MPUYUHBI MHOTOOOpa3uy OPraHUYECKUX BEIIECTB,
MaTepuaibHOE €IMHCTBO M B3aUMOCBSI3b OPraHMYECKUX BEIIECTB, IPUUYUHHO-CIICICTBEHHYIO
3aBUCUMOCTBH MEXIY COCTAaBOM, CTPOEHHUEM, CBOMCTBAMHU U MPAKTHUYECKUM HCIIOJIb30BaHUEM
BEIIIECTB;

B) cocTaBnsaTh ypaBHEHHS XUMUYCCKUX PEAKIIUH, OATBEPKTAFOIINX CBOWCTBA N3YUEHHBIX
OpPraHUYECKUX BEIIECTB, UX FTEHETUYECKYIO CBS3b;

B) BEIOTHATE 0003HAYEHHBIC B POTPAMMe YKCIIEPUMEHTHI M PacTiO3HABATh BAKHEHIIIHE
OpraHHYEeCcKHe BEleCcTBa.

UCnoIb308amo

npUOOpEeTEHHBIC 3HAHUS U YMEHUS B IPAKTHUUECKOHN JAEITeIbHOCTH U TTOBCEIHEBHOM
JKU3HU.

Conepxanne yaeOHOTO IpeIMeTa.

[ToBTOpPEHKME OCHOBHBIX BOIIPOCOB Kypca 8 Kjiacca 1 BBEJICHHE B Kypc 9 kiacca (8 u)

XapakTepucTHKa dJIEMEHTA 10 €r0 MOJOXKEHHIO B TIEPUOINIECKON CUCTEME XUMHUYECKUX JIEMEHTOB
. . MenneneeBa. CBOMCTBa OKCUIOB, KUCIOT, OCHOBAHUU U COJIEH B CBETE TEOPUHU IIECKTPOIUTHUECKOM
JINCCOITHAITIH U TPOIIECCOB OKUCIICHUS-BOCCTAHOBIIEHHUS. | eHeTHYeCKHe PsAbl MeTaJlJIa U HeMeTalla.

[onsiTre 0 mepexoHBIX 37eMeHTax. AMGOTepHOCTh. [ eHeTHYeCKHit psii IEPEX0HOTO DIIEMEHTA.

[leprogmueckuii 3aKOH W TepuoIUYecKas cUcTeMa xuMmudeckux snemeHToB J[. V. MeHneneeBa B
CBETE YUCHHUS O CTPOEHUU aToMa. VX 3HaUeHwme.

Jlaboparophbiii onbIT. 1. [TomydyeHre ruipoKcuia IMHKA U UCCIICIOBAHNE €r0 CBOMCTB.

TEMA 1 Metamist (18 u)

ITonoxkeHue METAIUIOB B IEPUOJMYECKON cHcTeMe Xumudeckux aviemeHtos [l M. Menneneesa.
MeTtaynueckas KpUCTaJUTMYECKash PelleTKa U METaIMYecKass XuMU4eckas cBsi3b. O0mue husnueckue
CBOMCTBa METaNIOB. XMMHUYECKUE CBOMCTBA METAJJIOB KAK BOCCTAHOBUTENICH. DJIEKTPOXUMUUYECKUN Psifl
HaNpPsHKEHUI METAJUIOB U €T0 HCIIOJIb30BaHUE JUIS XapaKTEPUCTHKH XUMHUYECKHX CBOMCTB KOHKPETHBIX
MeTauioB. CrocoObl MOTyYeHUSI METAJIOB: MMHPO-, THAPO- U dJeKTpoMeTaiuTyprus. Kopposus meramios
1 cioco0bI OOPHLOBI ¢ HEl.

OO01mas XxapaKkTeprUCTHKA IIEIOYHBIX MeTaIOB. MeTaiutbl B ipupoe. O0Iue criocoObl UX MOTY4YeHUS.
Crpoenmne aromoB. lllemounble MeTauTbl — MPOCTHIE BENMIECTBA, WX (M3UYECKHE W XUMHUYCCKHC
cBolicTBa. BakHelme coequHEHUs METOYHBIX METAUIOB — OKCHIIBI, THAPOKCHABI M CONU (XJIOPHIIHI,
KapOOHAThI, Cynb(aTbl, HUTPATHI), UX CBOHCTBA M INPHUMECHEHHWE B HAPOJHOM X03sicTBe. KamuiiHbie
yInoOpeHusl.

OO0mas xapakTepuCTHKa OJJIEMEHTOB TriaBHOW mnoarpynnel Il rpymmel. CtpoeHme aToMOB.
[llenoyHO3eMENbHBIE METAJIBI — MPOCTHIE BEMIECTBAa, WX (PH3MYECKHE M XWMHUYECKHE CBOWCTBA.




Baxneiimme coequHeHHS MIETOYHO3EMENbHBIX METAJUIOB — OKCHIBI, THUAPOKCUABI M COMU (XJIOPHUIBI,
KapOOHATBI, HUTPATHI, CyIb(aThl U Pocdatel), UX CBOWCTBA U IPUMEHEHHE B HAPOJHOM XO35HUCTBE.

Amromunuii. CtpoeHne artoma, (U3MYECKHE M XWMHUYECKHE CBOWCTBA MPOCTOTO BEILECTBA.
CoenuHEHUS] alIOMUHUST — OKCHJ W THIPOKCHI, WX aMmdoTepHbIi Xapakrep. BakHelmme comu
amoMuHuA. [IpuMeHeHue amfOMUHUS U €70 COEAUHEHUM.

XKenezo. Ctpoenne atoMa, GuU3NUECKHEC 1 XUMHUYECKHE CBOMCTBA IPOCTOTO BEIIecTBa. | eHeTHUeCKHe
pansl Fe?* u Fe®* Kauectsennsle peakiuu Ha Fe?* u Fe3*. Baxueiimue conu sxenes3a. 3HaYeHHUE KeTe3a,
€ro COeIMHEHUM U CIIJIaBOB B MPUPOJIE U HAPOJIHOM XO3IMCTBE.

Jemonctpanun. OOpa3mpl IMIETOYHBIX M IIEIOYHO3EMENIBHBIX MeTamioB. OOpaslbl  CIUIaBOB.
BzaumoneiicTBue HaTpusl, TUTHS M Kalblusg ¢ BoJoW. B3aumozeiicTBue HaTpyus 1 MarHusi ¢ KUCIOPOIOM.
BsaumoneiictBue MetamioB ¢ Hemetaiamu. [lonydenne ruapokcuaos xenesa (11) u (110).

JlaGopaTopusie onbITeL. 1. O3HaAKOMIJICHHE C 00pa3aMu METaIoB. 2. B3ammonmelicTBHEe METAIIOB C
pacTBOopaMu KUCIOT U coiiedl. 3. O3HakomiieHHE ¢ oOpa3lamMu MPUPOIHBIX COCAVMHCHUMN: a) HATpHs; O)
KaJbLHYs; B) aJlIOMHUHUS; T) pynamu kenesa. 4. [lonydyenue u B3auMoeiicTBUE THAPOKCHIA ATIOMUHHS C
pacTBOpaMH KMCIIOT ¥ mmejtodeil. 5. KauecTBeHHbIe peakuuy Ha HOHEI Fe?" n Fe?*,

TEMA 2 IIpaktuxym Ne 1 [loxydenne, CBOWCTBA METAINIOB M HX COSIMHEHUH

1. OcyuiecTBieHHE LEMNOYKH XMMHYECKUX IpeBpalleHuid MmeTtayuoB. 2. [lomydeHue u cBoiicTBa
COEMMHEHN MeTaiioB. 3. PemieHne JKCHepUMEHTAIBHBIX 3a7ad Ha pAclo3HABAaHWE W IIOIyYEHUE
BEIIIECTB.

TEMA 3 Hemertasuist (26 u)

OO01mas xapakTepHCTHKa HEMETAJIOB: TOJOXKEeHHE B mepuoauueckor cucteme [1. 1. Menneneesa,
OCOOCHHOCTH CTPOEHHS aTOMOB, D3JEKTPOOTPHUIATEIHHOCTh KaK Mepa «HEMETAUTMYHOCTHY, Pl
3JEKTPOOTpHULIATENbHOCTH. KpHcTauinyeckoe CTpoeHHe HEMETAIIOB — MPOCTHIX BEIECTB. AJUIOTPOIHSL.
®dusnueckue CBOWCTBa HeMETaUIOB. OTHOCUTENBHOCTh IOHATHH «METAILT», «HEMETAILD).

Bonopon. IlonoxeHue B mepuoanueckod cucteme xumudeckux siemeHToB [I. M. Mengaeneesa.
CrpoeHne atomMa W MOJEKyJbl. DU3NYEeCKHe W XMMHUYECKHE CBONCTBA BOJOPOJA, €TO IONYYECHUE U
MIpUMEHEHHE.

OO0mas xapakTepucThka ranoreHoB. Crtpoenue artomoB. [IpocTble BemiecTBa, WX (u3MUECKUE U
XUMHYECKre CBOWCTBA. OCHOBHBIE COEAMHEHWS TaJOTEHOB (TaJOr€HOBOJOPOABI W TAaIOTEHUMBI), X
cBoiicTBa. KauecTBeHHas peakuusi Ha xyopua-uoH. Kpatkue cBeaeHus o xjope, opome, Grope u iozme.
[IprMeHeHUE TaOr€HOB U UX COEAUHEHUI B HAPOJIHOM XO351CTBE.

Cepa. CtpoeHne aroma, aJJIOTPOIUS,, CBOHCTBA W MPUMEHEHHE POMOMUYECKOi cepbl. OKCHIBI Cephl
(IV) u (V]), ux nonyuenue, cBoiictBa u npuMeHenue. CepoBoJOPOAHAs U CepHHUCTAsT KUCIOTHL. CepHast
KHCJIOTA U €€ COJIM, UX IPUMEHEHHE B HApOJTHOM X03siiicTBe. KauecTBeHHas peakiyst Ha cyab(paT-uoH.

A3zot. CTtpoeHHne aToMa W MOIIEKYJIBI, CBOWCTBA MPOCTOrO BemleCcTBa. AMMHAK, CTPOCHHUE, CBOWCTBA,
nonmydyeHre u npuMmeneHue. Coian aMMOHUS, WX cBoicTBa u npuMmeneHne. Oxcunbl azora (II) u (IV).
A3OTHasi KHCJIOTa, €€ CBOMCTBa M NpUMeHeHwe. HuTpaTbl W HUTPUTHI, TpobieMa WX COJepKaHUS B
CEJIbCKOXO03SIHCTBEHHOM MPOTYKIIMU. A30THBIE YJIOOpEHHS.

®ochop. CtpoeHue aroma, aIOTPOIUsS, CBOKHCTBa Oenoro M kpacHoro (ocdopa, X MPUMEHEHHE.
OcHoBHble coeaunenus: okcun ¢ochopa (V), oprodochopnas kucnora u docdarel. DochopHbie
yaoOpeHus.

Yriepon. CrtpoeHune aroma, ajUIOTPONHS, CBOWCTBA AJJIOTPOMHBIX MOIUGUKAIUN, TpUMEHEHHE.
Oxcunel yraepoza (II) u (IV), ux cBoiicTBa u npuMeHenue. KauecTBeHHast peakLysi Ha YTJIEKUCIIBIN ras3.
KapbOoHnaTsl: KambIUT, CO/Ia, OTAIl, UX 3HaYeHHE B IIPUPOJE U JKU3HM yesoBeka. KauecTBeHHas peakuus
Ha KapOOHAT-HOH.

Kpemnnii. CtpoeHne aToMa, KpHCTANIMYECKWN KPEMHHUH, €ro CBoWcTBa M IpuMeHeHHe. Okcup
kpemuus (IV), ero npupogasie pazHoBuAHOCTA. CHIMKATHL. 3HAUYEHWE COSTUHEHUN KPEMHUS B )KUBOU H
HEeXUBOH npupoe. IToHsTrEe 0 CUIMKATHON TPOMBIIUIEHHOCTH.

Hemoncrpanun. OOpasiupl rajJoreHoB — MPOCTHIX BEIECTB. B3auMoelcTBIE TalOreHOB C HATPUEM,
aTIOMUHIEM. BrITecHEeHNE XJIOpoM Opoma HITH Ho1a U3 PacTBOPOB MX COJIEH.

BzaumoaeiicTBue cepbl ¢ MeTamIaMu, BOAOPOJAOM M KUCIOPOJIOM.

BzaumopeiicTBuEe KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEIBIO.

Ilornomenue yrieM pacTBOPEHHBIX BEILECTB MM T'a30B. BoccTaHOBIEHNE MeU U3 €€ OKCHA YIJIEM.
OO6pa3upl TpUPOIHBIX COEAMHEHUH XJopa, cephl, pocdopa, yriepona, kpemuans. O6pasibl BaXKHEUIIHX
JUTSL HAPOJTHOTO XO3sICTBa CyNb(haToB, HUTPATOB, KapOooHaToB, (ochaToB. OOpa3Ibl CTEKNIA, KEPAMHKH,
LIEMEHTA.




JlaGopaTopubie onbITH. 1. KauecTBeHHas peakius Ha XJIOPUA-HOH, CyJIbdaT-noH, KapOOHAT-HOH. 2.
Pacnio3naBanme comet ammonums. 3. IlomydeHme YriaeKWciaoro Tra3a HW €ro  paclio3HaBaHWE.3.
O3HakOMJIEHHE C MPUPOAHBIMH cuiMkKataMu. 4. O3HakOMJIEHME C NPOAYKLMEH CHIMKAaTHOU
MIPOMBIIIIEHHOCTH.

TEMA 4 Ipaktuxym Ne2. HemeTamsioB ¥ UX COeIMHEHUH

Pemenne sxcriepuMeHTaBHBIX 331a4 10 Teme «lloarpymma Kucmopomay.

Pemenne sxcniepuMeHTanbHbIX 33a4 1o Teme «lloarpymnna a3ora u yriaepoaay.

ITomydenue, cobupanue 1 pacrio3HaBaHHUE Ta30B.

TEMA 5 Opranndeckue coequHeHust (6 4)

BemrectBa oprannyeckue U HEOPraHMYECKHE, OTHOCUTEIBHOCTD MOHATHS «OpTraHUYECKHE BELECTBAY.
[MpuunHel MHOTOOOpa3usi OPraHMYECKHX COCIUHEHUH. XHUMHYECKOE CTPOCHHE OPraHMYeCKHX
coenuHeHHH. MOJIEeKyIIsIpHbIE U CTPYKTYPHBIE (OPMYITBI OPTaHUIECKIX BEIIECTB.

Anxanpl. MeTaH U 3TaH: CTpOEHHE MOJIEKyJl. XMUMHYECKHUE CBOMCTBA aJKAaHOB: pEaklus TOpEeHus,
JIeruIpupoBaHye 3TaHa. [I[pumenenne MeTaHa.

AnKeHBI. OTHIIEH KakK pOJOHAYAIBHUK TOMOJIOTHYECKOTO psifa aJIKeHOB. XHMHUYECKOE CTPOCHHUE
MOJIEKYJBI dTriieHa. J[BoitHas cBsa3b. CBOWCTBA ATHIEHA: PEaKIMs B3aWMOJICWCTBUS STHIIEHA C BOIOH;
noaumepu3anus dtTunenHa. [lonusTuieH u ero 3HaueHue.

[lonsTHe 0 MpenenbHBIX OJHOATOMHBIX CIIMPTAaX Ha MPUMEpax METaHONIA U dTaHoNa. 1pexaToMHBIH
CITUPT — TIUIEPHUH.

[MonsiTre 00 anmbaeruax Ha MpUMeEpe YKCYCHOTO ajblaeruaa. OKUcIeHUE alblIeTua B KUCIIOTY.

OIHOOCHOBHBIE TIpeieNbHBIE KapOOHOBBIE KUCIOTHI Ha TIPUMEpPE YKCYCHOW KUCNOTHL. Ee cBolcTBa n
npuMeHeHue. CTeapruHOBasi KUCIIOTa KaK MPEACTABUTENb KUPHBIX KAPOOHOBBIX KUCIIOT.

Peaknym sTepudukanny 1 MOHATHE O CIOXKHBIX dpupax. JKupbl Kak CIoXHBbIE dQHUPHI TIUIEPHHA U
JKUPHBIX KUCIOT.

IlorssiThe 00 aMHHOKHCIIOTaxX Kak aM(OTEepHBIX OpTraHWYeCKHX  BemecTBaX. Peaxmuu
MOJTMKOHICHCAITNH. belku, nX cTpoeHne u OMOIOTHYEeCKas POib.

[MonsiTre 06 yraeBoaax. ['roko3a, ee cBoicTBa U 3HaUeHHE. Kpaxmai u emrono3a (B CpaBHEHUH ), HX
OHMOJIOTHYECKas POJIb.

HeMoHcTpauuu. Mozaenu MOJNEKyl METaHa U OpYruX YIJIeBOJOpoAoB. B3anMopeiicTBue 3TuiieHa ¢
OpoMHOI BOJOH W pacTBOpOM IepMaHranara kamusi. OOpasiel 3TaHoja W TiuiepuHa. KauecTBeHHas
peakius Ha MHOTOATOMHBIE clTUPTHL. [lomyueHne ykcycHO-3THiIoBoro 3¢upa. OMbuieHue xupa. L[BeTHbie
peaxiuu OenkoB. B3anMomeicTBIE TIIIOKO3BI C aMMHAYHBIM PacTBOpPOM okcujia cepebpa. KauectBennas
peakiusi Ha kpaxman. ['opeHme OenkoB (IIEpCTH WM NTUYBHX IepheB). JlokazaTenbcTBa HATUYHS
(YHKIIMOHAIBHBIX TPYII B PACTBOPaX aMHHOKHCIIOT.

JlaGoparopusie onbITH. 1. M3roToBieHne Moaenei MoJIeKyl yrieBogopoaoB. 2. CBoiicTBa ryLeprHa.
3. BzammopeiictBue Toko3bl ¢ ruapokcuaoMm menu (II) O0e3 HarpeBanwst m Tpu HarpeBaHUH. 4.
B3anmoneiicTBrue kpaxmana ¢ HOJIOM.

TEMA 6. O60011ieH1e 3HaHMI 110 XMMHH 33 KYPC OCHOBHOM 111K0JibI (10 4.)

Ou3nvecknii CMBICT TIOPSIKOBOTO HOMEpa JJIEMEHTa B  IMEPHOAMYECKON CHUCTEME XUMHYECKHUX
anementoB J[.M. MenneneeBa, HOMEpOB TepHoAa W TPyHNbl. 3aKOHOMEPHOCTH W3MEHEHHsS! CBOWMCTB
3JIEMEHTOB U MX COEJUHEHHMH B MepHoJax M TPyNIax B CBETE NPEACTABICHHA O CTPOSHHH aTOMOB
AJIEMEHTOB. 3HaYEHHE MTEPUOINIECKOTO 3aKOHA.

Tunel XUMUYECKUX CBS3€M W THUITBI KPUCTAUIMYECKUX PEIIeTOK. B3anmMOCBs3b CTpOCHHS M CBOICTB
BEIIIECTB.

Krnaccudukaruss XuMHYECKIUX peakui 10 pa3iIndHbIM MPU3HAKAM (YUCIIO U COCTaB Pearupyroninx u
00pa3yromuxcs BEIIeCTB; TeIuoBol 3(PpQeKT; NCroap30BaHie KaTaln3aTopa; HalpaBlIeHHe; H3MEHEHUE
CTEIEHN OKUCJICHUS aTOMOB).

IIpocthie 1 cnokHbie BelecTBa. MeTajuibl U HEMETAJIbl. ['eHeThudeckue psAlibl MeTaljia, HeMeTasia,
nepexoaHoro Mmeraimia. Okcuabl (OCHOBHBIE, aM(OTEpHBIE M KHCJIOTHBIE), TMAPOKCUABI (OCHOBAaHWS,
amQoTepHbIe THAPOKCHIBI U KUCIIOTHI) U COJIA: COCTaB, Kiaccudukaus, oolme XHMUIeCKUe CBOMCTBA B
CBETE TEOpHUU DIEKTPOIUTHYECKONW JAUCCONMALMK W TPEJICTaBICHWH O TpoIreccax OKHCICHUS-
BOCCTAHOBJICHHS.




Ne | Ha3Banue rimaBsI (pa3aena) Kon-Bo Kon-Bo | Kon-Bo
4acoB K/p [p/p;J1ab/p
1 | «IToBTOpEeHHE OCHOBHBIX BOIIPOCOB Kypca | 8 1
XMMHH 8 Kj1acca
2 | Tema 1. Meraisl 18 1 2
3 | Tema 2. Hemeraiisl. 26 1 3
4 | Tema 3. OpraHu4ecKue COCTMHEHUSI. 6 1
5 | O6obmenne 3HaHWii Mo xumuu 3a kypc | 10 1
OCHOBHOM IIKOJIBI.
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