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Padoyasi mporpamma y4yeOHOro npeamera « Xumus » ISl 8-9 KJ1acCOB SIBJIECTCS KOMIIOHEHTOM
OcHOBHOI1 00pa30BaTEIBHOM MTPOrPaMMbl OCHOBHOTO 00IIIEr0 00pa30BaHMsI IKOJIbI, COCTaBJICHA B
cooTBeTcTBHU ¢ DeiepabHbIM T'OCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTaH/IApPTOM OCHOBHOT'O
obmiero oopazoBanus (ITpuka3z MunoOpHayku Poccun ot 17 nekabps 2010 roga Ne 1897 «O6
YTBEPXKICHUH (heaepabHOTO TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapPTa OCHOBHOTO
o01ero oOpazoBaHus» (C U3MEHEHHUSIMH ) , Ha OCHOBE aBTOpcKoii nporpammbl O.C. ['abpuensna,
JOIYIIeHHON MuHHcTepcTBOM 00pa3oBanus u Hayku Poccutickoit @enepanuu, (I"adpuensa O.C.
[Tporpamma kypca xumun 17is1 8-11 ximaccos obmieodpazoBarenbHbIX yupexaenuit /O.C.
["abpuensH. — 2-¢ u3a., nepepadboranHoe u gononHeHHoe — M.: JIpoda, 2010.).

Conepxanue.
1.IlnanupyemMble pe3yabTAThl OCBOCHHS Y4eOHOI0 nmpeaMera « XuMHs»
2.Copnep:kaHue ¢ pacnpeaejeHneM Y4eOHbIX YaCOB 110 OCHOBHBIM pa3/iesiaM.

3.TemaTHueckoe NJIAHUPOBAHHE



1.Ilianupyemble pe3yabTAaThl OCBOCHUS Y4eOHOI0 mpeaMeTa « XUuMHS»

JlesTenbHOCTh 00pa30BaTEIBLHOTO YUPEKICHUS 00IIero oOpa3oBaHUsS B OOYYCHUH XUMHH
JOJKHA OBITh HAMpaBiICHA HA JOCTIDKEHUE OOYYAIOIIMMUCS CIEAYIOMUX JIUYHOCTHBIX

pe3yabTaToB:

1) B IEHHOCTHO-OPHEHTAMOHHOM c(hepe - YyBCTBO FOPOCTH 338 POCCHICKYIO XMMHUYECKYIO

HAyKy, 'YMaHHU3M, OTHOIICHUE K TpyAYy, HCICYCTPEMICHHOCTh, CAMOKOHTPOJIb 1 CAMOOIICHKA,

2) B TPYIOBOH cepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JajIbHEHIIICH 00pa30BaTe/IbHOM

TPaeKTOPHH;

3) B mO3HaABaTeNbHOW (KOTHUTHBHOW, MHTEIUICKTYAJIbHON ) Chepe —MOTHBALUSI YUCHHUS,

YMEHME YIPABIATh CBOEH 1103HABATEIbHON AESITEIbHOCTBIO.

MeTal’[pe}lMeTHLIMI/I pe3yjJdbTaTaMi OCBOCHHA BBIITYCKHUKAMU OCHOBHOM IIIKOJIBI

MporpaMmel 110 XUMHUHU ABJIAKOTCS:

1) BrajeHWE  YHHMBEPCAIbHBIMH  ©CTECTBCHHOHAYYHBIMH  CIIOCOOAMH  JICSITEIBHOCTH:
HaOJIIOICHUE, U3MEPEHUE, OKCIEPUMEHT, Y4eOHOE MCCIEJOBAHNE; NIPUMEHEHUE OCHOBHBIX
METOOB IMO3HaHMUA (CUCTEMHOMH(GOPMAMOHHBIM aHalau3, MOAEIUPOBAHME) IS H3YyYCHMS

Ppa3INYHBbIX CTOPOH oxpyxcaromeﬁ HeﬁCTBHTeHBHOCTH;

2) WCIOJIb30BaHUE YHUBEPCAIBHBIX CIHOCOOOB  JESTEIBHOCTH 10 PEUICHUIO TPOOJIeM |
OCHOBHBIX HHTEJJICKTYyaJIbHBIX OIEpalfil: MCIONb30BAaHUE OCHOBHBIX HHTEJUIEKTYyaJIbHbBIX
onepanuii: ¢GoOpMyIUMpPOBaHHWE THUIOTE3, AaHAJIW3 M CHUHTE3, CpaBHEHHE, 000OIIEeHHE,

CUCTEMaTU3alus, BbIABICHUEC NPUYNHHO-CICACTBCHHBIX CB$I3€I>1, ITOMCK aHaJIOI'OB,

3) YMCHHEC I'CHCPUPOBATH UACHU U ONIPCACIIATL CPEIACTBA, HCO6XO):[I/IMBIC AJIg UX peaJIn3alnu,

4) yMEHHUE ONpENesATh IIEIH U 33/1a4H JCSTSIIbHOCTH, BBIOUPATh CPENICTBA PeaATU3aIlUH LE]TH

" NPUMCHATH UX Ha IIPAKTUKE,]

5) HCIIOJIb30OBAHUEC PA3JIMYHBIX HCTOYHHUKOB JJISI TMMOJYYCHHA XUMHYECKOMN I/IH(i)OpMaLII/II/I.
HpeIlMeTHbIMI/I pe3yjabTaTaMi OCBOCHUA BBIITYCKHHKaMH OCHOBHOH IIKOJIbI nporpamMmsl 110

XUMHUU ABJIAKOTCA:

1. B nosnaBarenpHOU chepe:

- JaBaTh ONPEACTICHUSA NU3YYCHHBIX MMOHSTHH: BCIIECTBO (XI/IMI/IIIGCKI/II\/'I QJICMCHT, aTOM,
HOH, MOJICKYJIa, KpUCTAINIMYECKasd PpEIICTKA, BEHICCTBO, IIPOCTHIC U CIIOKHBIC BEIICCTBA,
XHUMHUYCCKas (bopMlea, OTHOCHUTCIIbHAs aTOMHas Macca, OTHOCUTCIIbHAs MOJICKYJIAPpHAA

Macca, BaJICHTHOCTb, OKCHUAbI, KUCJIOTbI, OCHOBAaHUs, COJIH, aM(I)OTepHOCTL, HHAUKATOP,



MIePUOINYECKHUI 3aKOH, IEPHOINYECKasi CHCTEMa, IIEPUOANIECKast TaOJIHUIIa, U30TOIIbI,
XUMUYECKas CBS3b, AJICKTPOOTPHUIIATEIIHHOCTD, CTEIIEHb OKHCIICHHUS, SJICKTPOJIUT);
XUMUYECKas peakius (XUMHUECKOe YpaBHEHUE, TCHETUUECKas CBs3b, OKUCIICHHE,

BOCCTaHOBJICHUE, SJICKTPOIUTHYECKAs JUCCOLMALIHS, CKOPOCTh XUMUYECKON PEaKInu);
- (dopmynupoBath nepuoguueckuii 3akon /[.J11.MenneneeBa u packpblBaTh €ro CMBICIT;

- OIHUCBIBATH ACMOHCTPALIMOHHBIC U CAMOCTOATCIIBHO ITPOBCACHHBIC SKCIICPUMCHTHI,

HCIOJIB3YS IJIS1 3TOI0 €CTECTBEHHBIN (PYCCKHM, POJHON) A3bIK U SI3bIK XUMHUU;

- OIMCBIBATH U PA3JIMYATh U3YUYCHHBIC KJIACChl HCOPTaHNUYCCKUX COGI[HHGHHﬁ, IMPOCTHIC U

CJIOKHBIC BCIICCTBA, XUMHUUYCCKUE PCAKIIUU,

- KJ'IaCCI/I(l)I/II_[I/IpOBaTI) HN3YUYCHHBIC 00BEKTHI U SIBJICHUS,

- Ha6J'IIOI[aTB ACMOHCTPHUPYEMBIC U CAMOCTOATCIIBHO ITPOBOJAUMBIC OIIBIThI, XUMHWYCCKUC

peaxkiuuu, NpoTeKarolIie B IPUPOJE U B OBITY;

- JienaTh BBIBOJIBI M YMO3AKIIOUEHUS U3 HAOIIOIEHUN, U3YYCHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEH, TPOTHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEIIECTB M0 aHAJIOTHHU CO

CBOMCTBAMH U3yYCHHBIX;

- CTPYKTYpUPOBATh U3YUYCHHBIH MaTepHall © XUMUYECKYIO HH(POPMAIUIO, TTOTydEeHHYIO

W3 APYrUX UCTOYHUKOB,

- MOACIUPOBATH CTPOCHUC aTOMOB 3JICMCHTOB IICPBOI'0 - TPCTHET0 NEPUOA0B, CTPOCHUC

MIPOCTEUIINX MOJIEKYIL.

B 11eHHOCTHO-OpHEeHTalMOHHOH cdepe:

- AHAJIM3UPOBATH U OLICHUBATDH MMOCIICACTBUS JJIA Opr)KaI-OH_Ieﬁ CpCAbl OBITOBOM U

IIPOU3BOJICTBEHHOH JIEATEILHOCTH YEJIOBEKA, CBA3aHHOU € MepepabOTKON BEIECTB;

- Pa3bIACHATH Ha MpUMepax (IPUBOJUTH MPUMEPHI, TOATBEPHKAAIOIINE) MaTEpUATbHOE
€AMHCTBO U B3aMMOCBSI3b KOMIIOHEHTOB KUBOW U HEXKUBOM IIPUPOBI U YEIIOBEKA KaK

BAXXHYIO 4aCTb OTOr0 ¢JMHCTBA,

- CTpOUTH CBOC MOBCACHUC B COOTBCTCTBUHU C IIPUHIUIIAMHA 6Cpe)KHOFO OTHOIIICHHUA K

MIPUPO/IE.

B tpynosoii chepe:

- INIAHUPOBATh W NPOBOIAUTH XUMHUYECKUMN 9KCIICPUMCHT,



- HCIOJIb30BaTh BEIIECTBA B COOTBETCTBUU C UX MpeJHA3HAYCHUEM U CBOMCTBAMU,
ONMCAaHHBIMH B MHCTPYKLMSX O puMeHeHuto. 4. B cdepe OezonacHocTn

KHU3HCACATCIIBHOCTH .

- OKa3bIBaTh IICPBYIO IIOMOLIb ITPHU OTPABJICHUAX, OKOI'aX U APYIUX TpaBMaxX, CBA3aHHBIX

C BELIECTBaMU M Ja0OpaTOPHBIM 000PYIOBaHUEM.

BBINYCKHUK HAYYUTCS: XapaKTepU30BaTh OCHOBHBIC METO/IbI
MTO3HAHUS: HaOJII0ZICHUE, U3MEpEHUe,

OKCIICPYMCHT, OIIMCbhIBATb CBOMCTBa TBECPAbIX, )KUIKHUX, 1"213006p83HBIX BCIICCTB, BBIACIIAA UX

CYLIICCTBCHHBIC ITIPU3HAKH,; PACKPLIBATH CMBICJI OCHOBHBIX XUMHYECKNX TTOHATHH
«aToOM»e «MOJICKYJIa», «XUMHYECKUMN QJICMCHT», «KIIPOCTOC BCUICCTBO», KCJIOKHOC
BCIICCTBO», KBAJICHTHOCTL»,

«XHUMHUYCCKas peakuusi», UCIIOJIb3Yys 3HAKOBYIO CUCTEMY XUMHU,; PACKPBIBATH CMBICII 3dKOHOB

®COXpaHCHHUS MACChI BEIICCTB, IIOCTOSIHCTBA COCTaBa,

aTOMHO'MOHGKYHﬂpHOfI TCOpHU, pa3jindaTb XUMHUUYCCKHUEC U
.(I)I/ISI/ILICCKI/Ie SABJICHHA, Ha3bIBATb XUMHWYCCKHUC DJICMCHTEI,
.OHpeI[eJ'IHTB COCTaB BCIICCTB 110 UX Q)OpMYHaM; OIIPCACIIAATh
®BAJICHTHOCTH aTOMA BJIEMEHTA B COCAUHECHUSX OIpeaAcCIATh
®TUIl XUMNUYCCKUX peaKHHﬁ;

® Ha3LIBaThH IMPU3HAKU U YCJIOBUA MPOTCKAHUA XUMHUYCCKUX peaKHHﬁ;

BBIABJIATH IPU3HAKHW, CBUJACTCIIBCTBYIOIIHUE O IPOTCKAHUN XUMHYECKOHN pPCeaKkuunu mpu

BBITTONHEHNH XHMHUECKOTO OIIBITA; COCTABIATH (bopMysbl OMHAPHBIX COETMHEHUH; COCTaBIAThH
YpaBHEHMsS XMMMYECKMX peakuui; coOirofaTh mpaBuiia Oe30MacHOM paboTsl Hpu
.HpOBCI[eHI/II/I ONBITOB;  IOJIb30BATHCA JIAOOPATOPHBIM OOOpPYIOBAaHUEM U TIOCYNOM;
®BBIYHCISITS OTHOCHTEIIBHYIO MOJCKYISPHYIO H MOJISPHYIO MAcChl BEIIECTB, BBIYHCISTH
*MaccoBYI0 JIOMI0O XHMHYECKOTO SIEMEHTAa MO (OpMYyTe COCJMHEHHS;  BBIYHCIISTH

[ ]
KOJIMYECTBO, 00BbeM UIH MacCCy BEUIECTBA 11O KOJINYCCTBY, 06T>€My, Macce

- ~
PCarcHToB WA NPOAYKTOB PCAKIIUU,; XapPAKTCPU30BATb (I)I/ISI/ILICCKI/IG 1 XUMHWYCCKHEC CBOUCTBA
[ ]
IMPOCTBIX BEHICCTB: KUCJIIOPOda
[ ]

Y BOJIOPOJA; MOJIYy4aTh, COOMpATh KUCIOPOJA U BOJAOPO; PACIIO3HABATH ONBITHBIM ITyTEM
,[a3000pa3sHbIC BEIIECTBA: KHCIOPOJ, BOLOPOJ; PACKPBIBATH CMBICI 3aKOHA
ABoOrazipo; pacKpbIBaTh CMBICI MOHATUN «TEIIOBOM dPPEKT peaKIum,
.«MonﬂpHHﬁ 00BeM»; XapakTepU30BaTh (PU3NUECKHE U XUMUYECKHUE CBOWCTBA
BOJIbI, PACKPBIBATH CMBICI TIOHSTHS «PAaCTBOP»; BBIUUCISATH MACCOBYIO JOJTIO
:paCTBopeHHOFO BEIIECTBA B PaCTBOPE;

. MPUTOTOBJIAATE PACTBOPHBI C OHpCHCHCHHOﬁ MacCOBOM J0Jjei PACTBOPCHHOT'O BCIICCTBA,
.HaBLIBaTB COCAUHCHU NU3YUCHHBIX KJIACCOB HCOPTaHNYCCKHX BCHICCTB, XapPAaKTCPU30BATH

.(I)I/ISI/ILICCKI/IC 1 XMMHYECKHE CBOMCTBAa OCHOBHBIX KJIaCCOB



HEOPraHWYECKHUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAHUM, COJIEH; OMpPENesiTh MPUHAIIEHKHOCTD
BEIIECTB K OMPEICIICHHOMY KJIacCy COeAMHEHUI; COCTaBIATH (POPMYITBI HEOPTaHUIECKUX
COCAMHEHMI M3YyYEHHBIX KJIACCOB; MPOBOJUTH OIbBITHI, MOATBEPKIAIONINE XUMUUYECKUE
CBOMCTBA M3YyUYECHHBIX KJIACCOB

HCOPTraHUYCCKUX BCHICCTB, PACIIO3HABATH OIIBITHBIM ITYTCM PACTBOPBI KUCIIOT U H_IGHO‘-Ief/’I 1o
HU3MCHCHUIO OKPACKHU

WHIUKATOPA; XapaKTEepH30BaTh B3aUMOCBS3b MEXKIY KiaccaMd HEOPraHUYECKHX
COCAMHEHMH; packpbiBaTh cMbIch [lepuoauueckoro 3akona /.M. Menneneena;
OOBSCHATH PUINICCKUI CMBICII AaTOMHOTO (TIOPSAKOBOT0) HOMEpPa XUMUIECKOTO
3JIEMEHTA, HOMEPOB IPYMIIBI U Ilepuoa B nepuoguyeckon cucreme .M. Menneneea;
* O0OBSCHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOEHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B

npejesiax MajblX IMEPHUOI0B M TJIABHBIX MOATPYII;, XapaKTepU30BaTh XUMUYECKHE FJIEMEHTHI (OT
Bozopofia 110 KanblKs) Ha OCHOBE UX IOJIOKEHHS B epuoandeckoit cucreme JI.M. Menzeneesa u
0COOEHHOCTEH CTPOSHUS UX aTOMOB; COCTABJISITH CXEMBI CTPOSHUSI aTOMOB IEepBHIX 20 37IEMEHTOB
neproafiueckoi cucTeMbl

I[I/I MeHz[eJIeeBa; PaCKpbIBaTb CMBICJI MMOHATUH: «XUMHUYECKas CBA3b»,
* o
(OBIICKTPOOTPULATCIIBHOCTb»; XapPaKTCPU30BaTh 3aBHUCHUMOCTDH (1)I/IBI/I‘ICCKI/IX CBOHCTB
*

BEILECTB oT THUIIA
KPHUCTAJYTHYCCKON  PEICTKH; ONpPENENATh BHUJ XUMHYECKONH CBS3M B HEOPraHMYECKUX
(JCOCTIMHEHHSX n300paxkaTb CXEMbI CTPOEHHS MOJIEKYJI BEIIECTB, 00pa30BaHHbIX Pa3HBIMU
BHUJIAMH
XMMHUYEEKUX CBA3EH; PACKPhIBaTh CMBICT IIOHATUM «HOHY, «KaTUOHY,
«aHHOHY, «QIIEKTPOJIUTBD», «HEIIEKTPOIIUTBI», «IJIEKTPOIUTUYECKAS JUCCOLMALUAY,

«OKHUCIIUTECIIb», «CTCIICHb OKUCJIICHUI)

«BOCCTAHOBUTCIIb», «OKHCIICHHC»), «BOCCTAHOBJIICHHUC)), OIpCaACIATh
oCTCIICHb OKHUCJICHUA aToMa 3JICMCHTA B COCIMHCHUH, PACKPLIBATH
«CMBICJI TCOpHUU BHGKTpOJII/ITH‘ICCKOﬁ JUCCOLMAallH,

e COCTABJISITh YPABHEHUS HJIEKTPOIUTHYECKON TUCCOLMALMNA KUCIIOT, IIEJI04EH, COJIEH;
OOBSICHATH CYIIIHOCTb IpOIiecca IEKTPOTUTHUECKON AUCCOLMAIIMH U PEAKLIUI

HNOHHOT'® O6M€Ha; COCTAaBJIATH IMOJIHBIC U COKPAIICHHBIC HOHHBIC YPABHCHHUA PCAKIIUU
.O6MeHa; ONpeaACIAATE BO3BMOKXHOCTD ITPOTCKAHUA peaKHI/Iﬁ HMOHHOTO 06MeHa;

* MMpOBOAUTDL PCAKIIUH, ITOATBCPKAAOIINC KauyeCTBEHHBIN COCTaB Pa3JINYHBIX BCUICCTB;
'onpenensm: OKHCIIHUTECIb U BOCCTAHOBUTCIIb,

* COCTaBJISITb YPaBHCHUSA OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ; Ha3bIBATh
®bakTophl, BIMSIONME HA CKOPOCTh XUMHUYECKOH PEaKIHM; KJIaCCU(UIIUPOBATH
.XI/IMI/ILIGCKI/IG PCaKMuU 1O pas3JIMYHbIM IIPHU3HAKAM; XapPaKTCPU30BaTh B3AUMOCBA3b MCKIY
®COCTaBOM, CTPOCHUEM U CBOMCTBAMU

HEMCTAJIJIOB; MPOBOJUTH OIIBITHI IO MMOJTYYCHUIO, co61/1paHmo 1 U3YYCHUIO XUMHUYCCKUX CBOMCTB

L]

Fa3006paSHI>IX BCIICCTB: YIJICKUCIIOIO ra3da, aMMHraKka, pacCliio3HaBaTb OIBITHBIM ITYTEM
.F33006pa3HBIe BCIIICCTBA: yrHeKI/ICJ'IHﬁ ra3d 1 aMMHaK; XapaKTCpU30BaATb B3AaMMOCBA3b
.MC)K,Z[y COCTaBOM, CTPOCHUECM U CBOMCTBaMH

MCTAJIJIOB; HA3bIBATH OPIraHUYCCKHUE BCUICCTBA 110 UX cbopMyne: METaH, 5TaH, OTUJICH, MECTAaHOIJI,
BTaHOJ'I,.FHI/IHepI/IH, YKCYCHasd KHUCJIOTa, aMUHOYKCYCHAs KUCJIOTa, CTCapuHOBAA KHUCJIOTA,
OJICMHOBAA KHUCJIOTA, TJIFOKO34a; OIPCACIATH BO3MOXKHOCTD IPOTCKAaHUA peaxunﬁ HCKOTOPBIX
HpCﬂCTaBHTeHCﬁ

OpPTaHHUYCCKUX BCHIECCTB C KUCIOPOAOM, BOOAOPOAOM, MCTAJTIAMH, OCHOBAHUAMMH, I'dJIOTCHAMMU.

BbINYCKHHK IOJYYHT BO3MOKHOCTh HAYYNThCH:




BBIIBUTAaTh U IMPOBCPATH ISKCICPUMCHTAJIBHO THUIIOTC3bBI O XHUMHUUCCKHX CBOICTBax
BCIICCTB HA OCHOBC UX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTHU BCTYIIaTh B XUMHUUYCCKHEC pCaKIUU, O
XapakTepe U IMPOAYKTAX pas3jIMdHBIX XHMHYCCKHX peaKHHfI; XapakTEepu3oBaTh BCHIECTBA IIO
COCTaBy, CTPOCHHUIO CBOﬁCTBaM, YCTaHaBJINBATb

MPUIUHHO-CJIICACTBCHHBIC CBA3U MCIKY JaHHBIMU XapaKTCPHUCTUKaMH BCUICCTBA, COCTABJIATH
MOJICKYJIIPHBIC U IMOJIHBIC HOHHBIC YPABHCHUA 110 COKpAIICHHBIM HOHHBIM

YpaBHCHUAM, IIPOTrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA IPOABJIATH OKHCIINTCIBHBIC
WJIM BOCCTAaHOBUTEIBHBIC CBOMCTBA C Y4CTOM CTCIICHEH OKHCICHHS 9JICMCHTOB, BXOJAIIIUX B €TI0
COCTaB,

®  COCTaBIISITh YpaBHCHUSA pCaKHHﬁ, COOTBETCTBYIOIIIHX IIOCJICA0BATCIIBHOCTHU

npeBpameHI/Iﬁ HCOPraHNM4YCCKUX BEIICCTB Pa3JIMYHBIX KJIACCOB; BBIABUIATb U IIPOBEPATH
.SKCHepI/IMCHTaJ'IBHO THIIOTE3BI O pE3YyJIbTaTax BO3HCﬁCTBHH

Pa3INIHbIX (baKTOpOB Ha UBMCHCHUC CKOPOCTHU XAMHUYECKOMN p€aKkuuy, OLCHUBATH BJIUSHUC
L] o
XUMHYECKOTI'O 3arpsA3HCHUA OKPYXXaroleu CpEabl Ha OpraHru3M

'-IeJIOBeK.a; HCIIOJIB30BaTh HpI/I06p€TeHHBIe SHAHUA OJId SKOJOTUYCCKU I'PaMOTHOT'O ITOBCICHHUA B

OKPY>KaIOIIIEeH cpefie; MCIOIb30BaTh MPUOOPETEHHBIE KIIOUYEBbIE KOMIIETEHIIUN TTPU
BBITTOJIHEHUH MTPOEKTOB U Y4€OHO-UCCIIeI0BATEIbCKUX 3aa4 110 H3yYEHHUIO CBOWCTB, CITIOCOO0B
MOJTyYEHUS ¥ pacliO3HABAHUS BEIIECTB; OOBEKTHUBHO OIIEHUBATh HH()OPMAIIHIO O BEIIECTBAX U
XUMHYECKHX MPOIEccax; KPUTUUECKH OTHOCUTHCS K MCEBIOHAYUYHON HHPOpMAIIHH,
HEe00pQCOBECTHOI

PEKIIaMeé B CPCACTBAX MacCOBOM I/IH(i)OpMaL[I/II/I; OCO3HaBaTb 3HAYCHHUEC TCOPCTUUCCKUX 3HAHUU 110
XUMHHU TJIA HpaKTH‘{eCKOﬁ

ACATCIMHOCTH YCIIOBCKA, CO3aaBaTh MOACIN U CXEMBI UIA PCINCHUA y‘IC6HI)IX u
IIO3HABATCJIbHBIX 3a/la4; I'PaMOTHO 06pau1aTLc;1 C BEIIECTBAMHU B ITIOBCEJHEBHOMN
®KN3HU,

® NOHUMATh HeO6XO,I[I/IMOCTB CO6J'IIOI[€HI/I$[ HpeﬂHHcaHI/Iﬁ, npeaiiaracMbix
B I/IHCTWKI_II/IXX I10 UCITO0JIBb30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XMMHH U Ap.

2.Coaep:xaHue ¢ pacnpeaejeHneM Yy4eOHbIX 4YaCOB 10 OCHOBHBIM pa3jejaM. 8
KJjacc 68 yacon

BBenenue (5 4)

Xnmusa — HayKa 0 BCUICCTBAX, UX CBOMCTBax U MMpeBpalICHUAX.

IloHsTHE O XUMHUYECKOM DJIEMEHTE U (I)OpMaX €ro CynmecCTBOBaHUAA: CBO60)IHI>IX aToMax,
IMMPOCTHIX U CIOKHBIX BCHICCTBAX.

[IpeBparenus BemecTs. OTINYNE XUMUYECKUX PEAKINI OT pu3ndeckux sipneHuil. Poib
XUMUU B )KU3HM YeJoBeKa. XeMohunus u xemopoous.

KpaTkue cBeneHust U3 MICTOpUM BOZHUKHOBEHUS U pa3BUTHs XuMuu. [lepuon anxumumn.
[Tonsitue o punocopckom kamue. Xumust B X VI B. Pazsutue xumuu Ha Pycu. Posb
OTEUYECTBEHHBIX YUEHBIX B CTAHOBJIEHUH XMMHUYECKOIN HayKu - paboTel M. B. JlIomoHocoBa, A. M.
byrneposa, /1. 1. Menneneesa.

XuMudeckasi CAHMBOJIMKA. 3HAKH XUMHUYECKHUX 3JIEMEHTOB U MTPOUCXOXKACHUE UX Ha3BaHUII.
Xumunueckue popmyisl. Uuaekcel u kodppunmeHTsl. OTHOCUTENbHBIE aTOMHAsi U MOJIEKYJIsIpHAs
Macchl. Pacder MaccoBOi 1011 XUMHUYECKOTO JIEMEHTa 110 (popMyJie BEIECTBA.



Ilepuonuueckas cucrema xuMuueckux sneMeHToB J[. 1. MenzeneeBa, ee CTpykTypa: Majible U
0OJIBIITE TIEPHOIbI, TPYIIITBI M IOATPYIIHI (T1aBHas U mobouHas). [lepuoaudeckas cucremMa Kak
CIIPaBOYHOE TTOCOOME TSI MTOTYICHUS CBEJICHUIN O XUMHUYECKUX dJICMCHTAX.

Pacuernbie 3agaum. 1. HaxoxxaeHre OTHOCUTEIBHON MOJIEKYJISIPHOM MAcChl BEIIECTBA 110 €0
xuMu4eckor opmyie. 2. BeraucieHrue MacCOBOM JT0JIM XUMHUUYECKOTO AJIEMEHTA B BEIIECTBE 10
ero ¢opmyre.

Tema 1
ATOMBI XHMHY€CKHX 3J1eMeHTOB (10 u)

AToOMBI Kak (popma CyIIeCTBOBAaHUS XUMHUYECKUX 3JIEMEHTOB. OCHOBHBIE CBEICHHSI O CTPOCHHUHU
aToMOB. J{oKa3zaTenabCcTBa CIIOKHOCTH cTpoeHus atoMoB. OnbiTel Pesepdopna. [lnanerapuas
MoOJieJIb CTPOCHHUS aToMa.

CocTtaB aTOMHBIX AACP: IPOTOHBI U HeﬁTpOHBI. OTtHOcHUTeNbHAA aTOMHas Macca. B3anMocBsI3b
MOHSATHH «IIPOTOHM, ((HeﬁTpOH>>, «OTHOCHUTCJIbHAA aTOMHAas Macca».

M3mMmeHeHue uncia IIPOTOHOB B AJp€ aToMa - 06pa30BaHHe HOBBIX XUMHNYCCKHX 3JICMCHTOB.
HM3MeHeHue yncna HeﬁTpOHOB B AAp€C aToMa - 06pa30BaHHe HU30TOIIOB. COBpeMeHHOC
OIIPCACIICHUC ITOHATHUA «XUMHUYECKUH 371eMEHT». M30TONbI Kak Pa3SHOBUAHOCTH aTOMOB OIHOI'O
XUMHUYCCKOI'0O 3JICMCHTA.

OnexTpoHbl. CTpoeHHE IIEKTPOHHBIX 000J0YEK aTOMOB XUMUYECKUX 371eMeHTOB Nel-20
nepuoauueckoit cucremsl 1. 1. Menneneea. [loHsiThe 0 3aBepIIEHHOM U HE3aBEPIICHHOM
AJIEKTPOHHOM CJI0€ (IHEPTreTUYECKOM YPOBHE).

[lepuoanueckas cuctema xumuieckux 35eMeHToB /. 1. MenneneeBa u ctpoeHre aTOMOB:
($U3UYECKU CMBICIT TOPSIIKOBOTO HOMEPA 3JIEMEHTA, HOMEpa TPyIIIbl, HOMEpa Mepuo/a.
N3menenune unciia 3J1eKTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMUYECKOTO
3JIeMEHTa - 00pa30BaHue MOJIOKUTEIBHBIX U OTPUIIATENIbHBIX HOHOB. MlOHBI, 00pa3oBaHHbIE
aTOMaMU METaJJIOB U HeMeTauloB. [I[puunHbl H3MEHEHUSI METAIIMYECKUX U HEMETAINTMYECKHUX
CBOMCTB B MepUOaxX U IrpyImax.

O6pazoBanue 6uHapHBIX coeuHeHui. [lonaTre o0 noHHOI cBs3u. CXxeMbl 00pa30BaHUS
HOHHOU CBS3H.

BzauMonelicTBe aTOMOB XHUMHUYECKUX 3JIEMEHTOB-HEMETAJIJIOB MCKIAY co0oii - O6pa3OBaHI/Ie
ABYXATOMHBIX MOJICKYII ITPOCTBHIX BCHICCTB. KoBanenTHas HCMOJISIpHAAd XUMHUYCCKaA CBA3b.

DJNEeKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI.

B3aumoseiicTBue aTOMOB XUMHUYECKHX AJIEMEHTOB-HEMETAJIIOB MEX 1y cO00M - 00pa3oBaHue
OMHApPHBIX COCTUHEHHUI HEMETAIJIOB. DIIEKTPOOTPUIIATEIHHOCTE. [[OHATHE O KOBATEHTHOM
MOJISIPHOM CBSI3U.

BzaunMoaeiicTBe aTOMOB XUMHUYECKHX 3JIEMEHTOB-METAIIIOB MCKIAY co0oii - O6pa3OBaHI/Ie
MCTAJUNIMYCCKUX KPHUCTAJIIIOB. IlonsTHE O METAIIIMYECKOM CBS3H.

JemoncTpaumnu. Mozenn aTOMOB XMMUYECKHUX 3JIEMEHTOB. [leproanueckas cucrema
XuMHYecKuXx 31eMeHToB /1. M. MeHpaeneeBa.

Tema 2
IIpocTeie BemecTBa (6 u)



[TonoxeHne MEeTaJIOB U HEMETAJIJIOB B MEPUOIUYECKON CUCTEME XUMUYECKUX diieMeHToB /1. U.
MenneneeBa. BaxxHelme npocThie BEIIECTBA - METAJIIBI: JKEJI€30, ATFOMUHUN, KalIbIIUM,
MarHui, HaTpuii, kanuii. Ooue puzndeckre CBOWCTBA METAILJIOB.

Bakneiinue npocTelie BELIECTBA - HEMETaJLIbl, 00pa30BaHHbIE aTOMaMU KHUCJIOPO/1a, BOJOPO/A,
a3oTa, cepsl, pocdopa, yriaepoga. CiocOOHOCTb AaTOMOB XUMHUECKUX JIEMEHTOB K 00pa30BaHHIO
HECKOJIBKUX IMPOCTHIX BEILECTB - AJTIOTPONHsL. AJIJIOTPOIIHbIE MOAU(UKALIMY KUCIOPOa,
docopa u osoBa. Merammnyeckue 1 HEMETAUINYECKHUE CBOMCTBA ITPOCTHIX BEIIECTB.
OTHOCHUTENBLHOCTD ACJICHUS MPOCTHIX BCUICCTB HA MCTAJJIBI U HEMCTAJIJIbI. ITocTostmHas
ABorajpo. KosnmuectBo BemectBa. Moib. MosnsipHast Macca. MossipHbIi 00beM ra3000pa3HbIX
BeliecTB. KpaTHble eIMHMIIBI KOJMYECTBA BEIIECTBA — MUJUIUMOJb U KHJIOMOJIb,
MWIIMMOJIIPHAs U KUJIOMOJISIpHAsI MAacChl BEILECTBA, MUJIJIMMOJISIPHBINA M KUJIOMOJISIPHBII
00BEMBI TA3000pa3HBIX BEIIECTB.

PacueTsl ¢ ucrons30BaHUEM ITOHATHI «KOJINYECTBO BEIICCTBa», «MOJIApHAsA Maccay,
((MOJ'IHpHBIfI 00BeM ra3oB», «IIOCTOAHHAasA ABoraz[po».

PacyeTrHble 3a1aun. 1. Boruncienue MoJIIpHON Macchl BEIIECTB 110 XUMUYECKUM (OpMyIIaM.
2. PacyeTsl ¢ HCIIOJIB30BAHUEM MOHATHI «KOJIMYECTBO BELECTBAY, «MOJISIPHAs Maccay,
«MOJISIPHBIN 00bEM ra30By, «I1IOCTOSHHAsA ABOTaIpo».

JemoncTpauuu. [Tomydenue ozona. O6pasibl 6EJI0ro U Ceporo 0JI0Ba, OEIO0ro U KPacHOTO
docdopa. Hexoropbie MeTauibl 1 HEMETAILIbI KOIMYECTBOM BenectBa 1 Moib. Mopenb
MOJISIPHOTO 00BeMa ra3000pa3HBIX BEIIECTB.

Tema 3
CoequHeHUs] XUMHYECKHUX 3J1eMeHTOB (10 u)

Crenienb okuciienus. OnpeseneHue CTeIeHn OKUCIICHUS DJIEMEHTOB 10 XUMUYECKOH (popmyrie
coeaunenus. CocrapiieHre GopMys OMHAPHBIX COEIMHEHHN, 001U c110cO0 NX HAa3bIBAaHUS.
BunapHble coeiMHEHUS: OKCUIBI, XJIOPUIbl, cyabhuab! 1 ap. CocraBieHue ux Gopmyi.
[TpencraBuTenn OKCUAOB: BOJA, YIIEKUCIBIN Ta3 U HerameHas u3sects. [IpencraBurenu neryunx
BOJIOPOJHBIX COCIMHEHHM: XJIOPOBOJAOPO U aMMHUAK.

OcHoBaHMs1, X COCTaB U Ha3BaHUs. PacTBopuMOCTh OCHOBaHMi B Bosie. Tabmuia
pacTBOPUMOCTH THIPOKCUIOB U coseil B Boje. [IpeacraBureny menoden: rTuIpoKCUIbl HaTpus,
Kanus 1 Kanblys. [IoHaTHE 0 KauecTBEHHBIX peakuusax. Maaukaropsl. MI3MeHeHne okpacku
WHJMKATOPOB B IIEJIOYHON Cpeae.

Kucnotsl, ux cocraB u Ha3zBanus. Knaccuduxanus kucnot. [IpeacraBurenut KUCIoT: cepHas,
COJIIHAs U a30THas1. MI3MeHeHne OKpacku MHAMKATOPOB B KUCIIOTHOM CpeJie.

Conu kak NpOU3BOAHBIE KUCIOT U OCHOBaHMMU. X cocTaB n Ha3zBaHus. PacTBopuMoOCTh coneli B
Bozie. [IpencraBurenu coneit: xmopu HaTpus, kKapOoHaT U Gocdar KaibLus.

AMopdHBIE U KPUCTATITUYECKUE BELECTBA.

Me:xXMOoIeKyIIpHbIE B3aUMOACUCTBHS. TUIIBI KPUCTAIIIMYECKUX PELIETOK: MOHHAs, aTOMHasl,
MOJIEKYJISIpHAs. U METAJUIMUECKasl. 3aBUCUMOCTb CBOWCTB BELIECTB OT TUIIOB KPUCTAJIIMYECKUX
PELIETOK.

BemectBa MOJICKYJISIPHOI'O 1 HCMOJICKYJIAPHOI'O CTPOCHUS. 3aKO0H IMOCTOSHCTBA COCTaBa JJI
BCIICCTB MOJICKYJISIDHOT'O CTPOCHMU.

YucTele BeMeCTBa U CMECH. HpI/IMepBI KUOKUX, TBEPALIX U I‘a3006pa3HBIX cMeceii. CBoiicTBa
YHCTHIX BEIIECTB U cMecei. X cocTaB. MaccoBas u 00BbeMHas J0JIM KOMIIOHEHTA CMCCH.

PvaeTBI, CBsA3aHHBIC C UCIIOJIb30BAHUEM ITOHATHA JOJIA.



Pacuernnle 3agauu. 1. Pacuer MaccoBoli 1 00BEMHOI 1OJIEH KOMIIOHEHTOB CMECH BEIIECTB. 2.
Brrunciienre MaccoBOi 1011 BEILIECTBA B PACTBOPE MO U3BECTHON Macce pacTBOPEHHOTO
BEILIECTBA U Macce pacTBOpUTEs. 3. BeIunciieHne Macchl pacTBOPSIEMOIO BEILIECTBA U
pacTBOpuUTENs, HEOOXOIMMBIX JJIsl IPUTOTOBJICHUS ONIPEEIEHHON MacChl pacTBOpa ¢ M3BECTHON
MaCCOBOM JI0JIEl PaCTBOPEHHOT'O BEILIECTBA.

Jemoncrpanun. OOpa3isl OKCUIOB, KUCIOT, OCHOBAHUH U colieil. Mojien KpUCTaIITIIeCKIX
PELIeTOK XJIOpU/JIa HATpHs, aliMasa, okcuaa yriepoaa (IV). B3peiB cmecu Bogopoaa ¢ BO3LyXOM.

CriocoObI pa3aeneHus CMECei, TUCTHILISIUS BOJIBI.
JlaGopaTopHble onbIThI. 1. 3HAKOMCTBO C 0Opa3liaMH BEIIECTB Pa3HBIX KJIACCOB.
2. Pa3nenenue cmeceil.

Tema 4

HN3menenus, npoucxoasimme ¢ Bemecrsamu (12 u)

[ToHsiTHE IBIEHUI KaK U3MEHEHUM, TPOUCXOISIIMNX C BEMIECTBAMU. SBIEHUA, CBA3aHHBIE C
W3MEHEHUEM KPUCTaUIMYECKOTO0 CTPOCHUS BEIIECTBA MPU ITOCTOSTHHOM €0 COCTaBe, (PM3UYECKUe
sBieHus. Ouznueckue ABICHU B XUMUU: TUCTHUIUISIUSA, KPUCTAIUIM3allMs, BEIIApUBAHUE U
BO3TOHKA BEILIECTB, IECHTPU(]YrHUpOBaHHE.

SIBneHus1, cBA3aHHbIEC C U3MEHEHHEM COCTAaBa BEILECTBA, - XMMUUYECKHUE peakuuu. [IpuzHaku n
yCIIOBUS IPOTEKaHUsI XMMUYECKUX peakiuil. [lonsaTre 00 3K30- U S3HIOTEPMUYECKUX PeaKIUsX.
Peakunu ropeHns Kak 4aCTHBIM Clydaid 9K30TEPMHUYECKUX PEAKIMM, IPOTEKAIOIINX C
BBIJICIICHUEM CBETA.

3aKOH COXpaHEHMs MAcChl BELIECTB. XUMHUECKUE YpPaBHEHUS. 3HAUCHUE UHJIEKCOB U
k03 dunmenToB. CocTaBieHUe YpaBHEHHIH XUMUYECKUX PEAKIIHH.

Pacyersl mo xuMHuecKUM ypaBHEHUsM. Perienue 3a/1a4 Ha HaX0Xk/IeHHWE KOJIMYECTBA BEIIeCTBa,
Macchl WM 00beMa MPOAYKTa PEaKI|H 110 KOJIMYECTBY BEIIECTBA, MAcCe MIIM 00bEMY HCXOIHOTO
BCIICCTBA. PacdeTsl ¢ MCIIOJIL30BaHNEM TTOHATHS «I0JIsI», KOoTraa HCXOJHOC BCIIIECCTBO AAaHO B BHUIC
pacTBOpa € 3aIaHHOM MAacCOBOM JI0JIel PAaCTBOPEHHOIO BEIIECTBA WIIA COACPKUT ONPEIETECHHYIO
JIOJIIO TIPUMECEH.

Peaknun pasnoxxenus. [IoHATHE 0 CKOPOCTH XMMHYECKUX peakiuil. Kataau3aropsl.
DepMeEHTHI.

Peakiuu coenunenus. Katanutuueckue u HekaTaauTuyeckue peakuuu. O0paTumble U
HeoOpaTUMBbIE peaklnu.

Peakuuu 3amenienus. DIEKTPOXUMUYECKUH Pl HAPSYKEHUI METAJIOB, €T0 UCIIOJIb30BAHHE
JUISl IPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEaKUil MEXy METallllaMU ¥ pacTBOpaMu
KHUCIIOT. Peakiiny BBITECHEHUS OJTHUX METAJNIOB U3 PACTBOPOB UX COJIEH APYTHMHU MeTallJlaMH.
Peakiun oOmena. Peakiiuu HeliTpanu3anuu. Y ciIoBUs MPOTEKaHUS peakiiii oOMeHa B pacTBOpax
JI0 KOHIIA.

Tunsl XUMHYECKUX peaklui (10 IPU3HAKY «UUCIIO U COCTAaB UCXOAHBIX BEIECTB U MPOAYKTOB
peakIMKy») Ha IpUMepe CBOMCTB BOJIbL. PeakIius pa3noskeHus - 3JIeKTpoian3 Boabl. Peakiiuu
COEJIMHEHUS - B3aUMOJIEHCTBUE BOJBI C OKCHIaMU METAJIJIOB U HeMeTaIlIoB. [loHsTHE
«TUIPOKCUIBDY. Peaknny 3aMenieHus - B3aMMOICHCTBHE BOJIBI C IIEJTOYHBIMU U
HIeJI0YHO3EMENbHBIMU MeTalIaMu. Peakiinu oOMeHa (Ha mpumepe TuIpoin3a cyiabhuia
IIOMUHUS M KapOuIa KabIus).

PacueTHble 3agavuu. 1. Beruncnenne mo XuMHIeCKUM YpaBHCHHAM MACCBI UJIM KOJIMYCCTBA
BE€IICCTBA I10 HW3BECTHOM Macce WiIn KOJIMYCCTBY BCUICCTBA OAHOI'O U3 BCTYINAOMIUX B PCAKIIUTIO
BCIICCTB HUJIM MPOAYKTOB pPCAKIIUU. 2. BerunciaeHne Macchl (KOJ'II/I‘-ICCTBa BCIICCTBA, O6’beMa)



MPOIYKTa PEaKIMH, €CII U3BECTHA MAacca UCXOAHOTO BEIIECTBA, COACPIKAIIETO ONPEICICHHYIO
JIOJTIO TipuMecei. 3. Berarciienne Macchl (KOJIMYecTBa BEIIeCTBa, 00beMa) MPOAYyKTa peaKIlny,
€CIIM M3BECTHA Macca pacTBOPa U MaccoBast OISl pACTBOPEHHOT'O BEIIECTBA.

JemoncTpauuu. [Ipumeps! Gpusndeckux sSBIECHUN; a) TUIaBiIeHHE mapadunHa; 0) BO3roHKa noaa
1M OCH30MHOM KUCIIOTHI; B) pAaCTBOPEHHUE TIEPMaHTaHaTa Kausl; T) AUGy3ust TyIIHCTHIX
BEIIIECTB C TOPSIICH JTaMIIOYKH HakanuBaHUs. [I[puMepbl XUMUYECKUX SBIICHUN: a) TOPCHHE
marHus, pocdopa; 6) B3auMOAEHCTBHE COMTHON KUCIOTHI C MPaMOPOM WJIA MEJIOM; B)
nonyueHue ruapokcuaa menu (11); r) pactBopenue noay4eHHOro TUAPOKCHIA B KUCTIOTaX; )
B3aumoieiicteue okcuaa meau (1) ¢ cepHoit KUCI0TON ITPH HArPEBAHUH, €) PA3JI0KCHHE
nepMaHraHaTa Kajus; ) B3aUMOJICHCTBHE Pa30aBICHHBIX KUCIIOT C METAITIAMHU; 3) PA3JIOKEHHE
NEPOKCHJIa BOJOPOJA; 1) SJEKTPOIU3 BOJIBL.

JlaGoparopHbie onbIThl. 3. CpaBHEHUE CKOPOCTU UCHIAPEHUS BOJIbI U CIIUPTA 110
MCUE3HOBEHHUIO X Kareib Ha GuibTpoBalibHON Oymare. 4. OKucieHue MeIu B IIIaMEHU
CIIUPTOBKH WJIH TOpenku. 5. [loMyTHeHHE U3BECTKOBOM BOJIBI OT BBIIBIXa€MOTO YTIIEKUCIOTO
raza. 6. [lonyyeHue yriekuciaoro raza B3auMOACHCTBUEM COJIbI U KUCIOTHI. 7. 3aMelleHne Meau
B pacTtBope xynopuaa meau (II) xenezom.

Tema S
IIpakTukym Ne 1
IIpocreiimme onepanuu ¢ BemecTBoM (35 u)

1. IlpaBuia TexHUKK 06€30MaCHOCTHU IpH paboTe B XuMU4YeckoM Kabunete. [Ipuemsl oOparienus
¢ mabopaTopHBIM 000PYIOBAaHHEM U HarpeBaTeIbHBIMU puOopamu. 2. Habmoaenus 3a
M3MEHEHUSIMH, IPOUCXOAAIIUMU C FOPALIEH CBEUO, U UX OMHCAHUE.

3. AHanu3 nmouBkl ¥ Bojbl. 4. [Ipu3Haku xumudeckux peakiuii. 5. [Ipurorosnenue pacteopa
caxapa M OIpeJeIeHHe MaCCOBOM JIOJIM €r0 B PacTBOPE.

Tema 6
PacrBopenue. PacTBopbl.
CBoiicTBa pacTBOPOB JIEKTPOJINTOB (20 u)

PaCTBOpCHI/Ie KakK (I)I/I3I/IKO'XI/IMI/I‘ICCKI/II71 mpomnecc. ITonsTue o ruparax v Kpuctajjiorunaparax.
PaCTBOpI/IMOCTB. KpI/IBBIe paCcTBOPUMOCTHU KaK MOACIIb 3aBUCUMOCTU paCTBOPHUMOCTHU TBEPABIX
BCIICCTB OT TCMIICPATYPHI. HaCI)IIIICHHI)Ie, HCHACBIIICHHLIC U MEPECHIIICHHBIC pACTBOPLI.

3HadeHue pacTBOPOB 1A NPUPOABI U CEIILCKOT'O XO035MCTBA.

[TousiTue 00 BHCKTpOHI/ITI/I‘ICCKOI\/’I JAUCColranuu. 3HeKTp0J’II/ITH " HEOJICKTPOJIUTHI. MexaHuzm
AUCCoUanru 3JICKTPOJIUTOB € PA3JIMYHBIM TUIIOM XUMHYeCKOH cBs3u. CTeneHb
BHCKTpOHHTHqCCKOﬁ JAUCCOIHMaIu. CunbHBIC U cl1a0ble OJICKTPOJIUTHI.

OCHOBHBIE MOJIOKEHUS TEOPUU AIEKTPOIUTHUECKOM nuccounanuu. oHHbIe ypaBHEHUS
peakiuii. Y cnoBus MPOTEKAHMsSI pEeaKui 0OMEHa MEXy IEKTPOIUTaMH J0 KOHIIA B CBETE
VMOHHBIX IIPEICTABJICHUII.

Knaccudukanus HOHOB U UX CBOMCTBA.

Kucnotsl, nx knaccuduxanus. Jlucconmarust KUCIOT U UX CBONCTBA B CBETE TEOPHH

BHCKTpOHI/ITI/I‘{CCKOﬁ JAuCCoranu. MOJ'ICKYJBIpHBIC 1 MOHHBIC YPABHCHUS peaKuHﬁ KHUCJIOT.
BiauMoaelicTBue KUCIOT ¢ METalIaMH. 3HeKTpOXHMI/I‘{CCKHﬁ paa HaHpH)KCHI/Iﬁ MCETAJIJIOB.



B3anMoeiicTBUE KHUCIIOT ¢ OKCHUIAaMH METAJUIOB. B3anMoIelCcTBUE KUCIIOT C OCHOBAHUSIMH -
peakuus HelTpanusanuu. B3anmoselictBre KUcioT ¢ coiisiMu. Mcrmonp30Banme TaOIUITbI
paCTBOpI/IMOCTI/I JJIS XapaKTepI/ICTI/IKI/I XUMHNYCCKUX CBOfICTB KHUCJIOT.

OcHoBanus, ux knaccuukanus. Jlucconuanus OCHOBaHHUM U X CBONCTBA B CBETE TEOPUU
3JIEKTPOJINTUYECKON Jucconuauu. B3anumonelictBrie OCHOBaHUN ¢ KUCIIOTaMU, KUCIIOTHBIMU
OKCUJIaMU U coiisiMU. Vcnonb30BaHue TabIUIIbI pACTBOPUMOCTH JIJIsl XapaKTEPUCTUKU
XMMHYECKUX CBOMCTB OCHOBAHWU. Pa3nokeHue HepacTBOPUMBIX OCHOBAHUM ITPU HAarPEBAHUU.
Comu, ux KJI1acCu(PpUKAIMS U TACCOIUAINS Pa3TUIHBIX TUIIOB cojiel. CBOMCTBa COJIei B CBETE
TEOPHH JIEKTPOIMTUUECKON Jucconanuu. B3aumonelictere coneil ¢ MeTajslaMu, yCJIOBUS
IIPOTEKAHUs ITUX peakluil. BzaumonencTBre conei ¢ KUCI0TaMU, OCHOBAHUSMHU U COJISIMU.

Hcnons3oBanne Ta6J'II/II_II)I PAaCTBOPUMOCTHU I XapPaKTCPUCTUKU XUMHUUCCKUX CBOMCTB COJICH.

O6o00muieHne cBeneHnit 00 OKcHIaX, UX KIacCU(UKAIMA U XUMHUYECKUX CBOMCTBAX.
[eHeTHYeCKUE PsbI METAJUIOB U HEMETAJIOB. [ 'eHeTHUeCKas CBA3b MEXy KilaccaMu
HEOPTaHUYECKHX BEIIECTB.

OKHCIUTEIEHO-BOCCTAHOBUTEIILHBIC peaKkuuru. OKHCIuTEIbh U BOCCTaAaHOBHUTCIIb, OKHCJICHUC U
BOCCTAaHOBJICHHC.

Peakiiuyn noHHOr0 0OMEHa U OKHUCIUTENHHO-BOCCTAHOBHUTEIIbHBIE peakiiui. CocTaBiieHne
YpaBHEHUN OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM JIEKTPOHHOTO OasiaHca.
CBoiicTBa IPOCTHIX BEIIECTB - METAJUIOB U HEMETAJIJIOB, KACIIOT U COJICH B CBETE MPEICTABICHUM
00 OKHCIIUTEILHO-BOCCTAHOBHUTEIIBHBIX MPOIECCaX.

JdemMoHcTpanuu. VcnbiTaHue BENIECTB M MX paCTBOPOB HA JIEKTPOIPOBOAHOCTD. [[BHKEHME
OKpAaIICHHbIX HOHOB B 3JIEKTPUYECKOM I10JI€. 3aBUCUMOCTD 3JIEKTPOIPOBOAHOCTH YKCYCHOM
KHCJIOTBI OT KOHLEHTpaluu. B3anmonelicTBie UHKA ¢ CEPOM, COJITHOW KUCIIOTOM, XJI0PUI0M
memu (I1). Topenne maraus. B3anmoaelicTBre XJIOPHOM M CEPOBOIOPOTHON BOJIBI.
JlabopaTopHuble onbIThI. §. Peakium, xapakTepHble AJi1 paCTBOPOB KUCIIOT (COJISTHOM MU
cepHoif). 9. Peakinu, xapakTepHbIe AJI1 paCTBOPOB IIejouei (TUIPOKCUIOB HATPUS WIIA KAJIHS).

10. ITony4yeHnue u cBOiicTBa HEPaCTBOPUMOI0 OCHOBAaHMUsL, HanpuMmep rugpokcuaa meau (1I). 11.
Peakuuu, xapaktepHble A1 pacTBOPOB coiiel (Hanpumep, s xjaopuaa meau (11)). 12. Peakmum,
XapaKTepHBbIE 1JI1 OCHOBHBIX OKCUIOB (HampuMep, Uit okcuaa kanbius). 13. Peakmuu,
XapaKTepHBbIE JJIs1 KUCIIOTHBIX OKCHUJIOB (HAIpuMep, Ui YIIIEKUCIIOTo ra3a).

IIpakTuyeckune padorni: 6. MonHbie peakiuu. 7. Y cI0BUS TPOTEKaHUS XUMHUYECKUX PEaKITHi

MEXy PacTBOPaMH IEKTPOIUTOB 10 KOHIA. 8. CBOICTBA KUCIOT, OCHOBAaHUM, OKCUJIOB U
coseil. 9. Penienne sxcriepruMeHTalbHbIX 3a/1a4.

Tembl BO3MOKHBIX IPOEKTOB 8 KJj1acc.

1. TlepcrieKTUBBI Pa3BUTHS XHUMHUH.
2. W3 ucropun Xumumu.

3. TkaHu: mpomutoe U HaCTOSIIIEE.
4. Yrto Mbl 3HaeM o BemiecTe?

5. Tlacmopt snementa Ne ... .



6. Ckazanus 00 OJHOM BEIIECTBE.

7. Wcropus CiMuKw.

8. Bopxa B kocMmoce.

9. Xwumwus — monbk3a wim Bpea? Pe3ynbTaT coMonornieckoro onpoca.
10. YKu3Hb — B3aMMOJICHCTBHE MEXKTY MOJIEKYJIAMHU.

11. Xumust u BUPTYyanbHBIA MUD.

12. BemectBa Ha 3emMiie ¥ B KOCMOCE.

13. UcTopus OTKpPHITHSI XUMHUYECKOTO meMeHTa Ne ... .
14. Camplii IepBbIF XUMHYECKHUI 2JIEMEHT.

15. Ot anxUMHUH K HACTOAIIEH XUMUU.

16. ITaMATHUKY UCTOPUU U APXUTEKTYPHI B IPOMBILIUIEHHBIX FOpPOJax.
17. Xumust ¥ UCKYCCTBO.

18. Merauisl B HCKYCCTBE.

19. I'oToBUMCS K HayuHO-TIpakTH4YecKOi KoH(pepenunu «EcrectBozHanue XIX B.»
20. Xumus u qureparypa. TOUKH CONPUKOCHOBEHHS.

21. «XUMHUYECKHE» CIOKETHI B JINTEPATYPHBIX MPOU3BEICHUIX.

22. XIMUKH O CEKpeTax KpacoThl.

23. XuMus BOKpYT Hac.

24. Bce 0 muIIe ¢ TOYKU 3pEeHUS] XUMHUKA.

25. Mup 3amaxos.

26. XuMHs 1 UHTEPHEDP.

27. YKpaieHusi MOei MaMBbl.

28. BemiectBa B MOEM JOME.

9 kjaacc. 66 yacos

IToBTOpEHNE OCHOBHBIX BONPOCOB Kypca 8 Ki1acca v BBeleHHe B Kypc 9 kiacca (7 u)
XapakTepucTHKa 3JIEMEHTA T10 €T0 MOJIOKEHHUIO B IIEPUOTUIECKON CHCTEME XUMHUECKUX
sanemenToB J[. 1. MenaeneeBa. CBoMCTBa OKCHIOB, KHCIIOT, OCHOBAHHI U COJIE B CBETE TEOPUH
ANEKTPOJIUTUYECKON AUCCOLMALIMH U MPOIIECCOB OKUCICHUS-BOCCTAHOBJICHUS. | eHeTnueckue
PAIBI METAJJIa U HEMETaJLIa.



[TonsTHe 0 MepexoaHBIX dNIeMeHTax. AMBOTEPHOCTD. ['eHETHYECKUH Psifl IEPEXOTHOTO
JJIEMEHTA.

[Tepuonuueckuii 3aKOH U MEpUOJIMUECKas CUCTEMa XUMHUUeCcKuX aeMeHnToB J[. . Menaeneena
B CBETE YUYCHHS O CTPOCHHH aToMa. X 3HaueHue.

JlabopaTopHblii onbIT. 1. [lonydyeHne ruipokcuia UHKA U UCCIEA0BAHUE €TI0 CBOWCTB.

Tema 1
Metaibl (20 u)

[TonokeHne MeTaJUIOB B NEPUOAMYECKON CUCTEME XUMHUUYECKUX AeMeHToB J[. . Menneneena.
Mertannudeckasi KpHCTaUNIMYECKasi pelIeTKa M METaJUIMYECKass XUMHUUYECKas CBs3b. OO0Iue
¢usnveckue cBoiicTBa MeTayu1oB. CIUIaBbl, UX CBOWCTBA M 3HaYCHHUE. XUMHUYECKHUE CBOMCTBA
METaJIOB KaK BOCCTAHOBUTENEH. DIEKTPOXUMHUECKUH Psi/i HANIPSHKEHUN METaJUIOB U €ro
MCIIOJIb30BaHUE JIJISl XapaKTePUCTUKH XUMHUYECKUX CBOMCTB KOHKPETHBIX MeTaJI0B. Crioco0BbI
MOJTyYEHUsI METAJUIOB: MMUPO-, TUAPO- U ANEKTpoMeTauTyprusi. Koppo3us MeTamioB u criocoObl
OOpBOBI C HEH.

OOmasg xapakKTepHUCTUKA METOYHBIX METaJaloB. Merauibl B IpUpo/IE.
O6mue crioco0s! ux nomyueHusi. Ctpoenue aromoB. LllenouHbIe METaIUTBI MPOCTHIC BEIIECTBA, HX
du3nYecKue U XMMUYECKUE CBOMCTBA. BaxkHeline coeIMHEHUS IIEIOYHBIX METAJIOB —
OKCHJIbl, TUAPOKCUIBI U COJIH (XJIOPU/BL, KapOOHATHI, CylIb(aThl, HUITPAThI), UX CBOMCTBA U
PUMEHEHUEe B HApOAHOM Xo03siicTBe. KanuitHbie ynoOpeHus.

OOmasg xapakTepUCTUKa d3JIeMEeHTOB riraBHo noarpynnsll rpyn

1 bl. CTpoeHue atoMoB. lllenouHo3eMenbHbIE METAIUIBI - IPOCTHIE BELECTBA, UX (PU3UUYECKUE U
XUMHYECKHE CBOWCTBA. BaxkHENIMEe COEIMHEHNS ETI0YHO3EMEIbHBIX METAJIIIOB — OKCH/IBI,
THJIPOKCHUIBI M COJU (XJIOPHU/IBI, KapOOHATHI, HUTPATHI, Cyab(aTsl u hocdarsl), NX CBOWCTBA U
IIPUMEHEHHE B HAPOJHOM XO3sMCTBE.

A no Mu HH . CtpoeHue atoMa, pU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTOIO BELIECTBA.
CoennHeHNs aMIOMUHUS OKCUI U TUAPOKCHU, UX aM(oTepHbIi XapakTep. Baxueiine comu
anmomMuHus. [IppuMeHeHne aatoMUHNS U €70 COEAMHEHUH.

XK e 1 e 3 0. CrpoeHune atoma, pU3NYECKUE U XUMUUECKHE CBOMCTBA MPOCTOr0 BEIIECTBA.
Ienetnueckue paasl Fe?" u Fe*. Kauectennsie peaxiuu va Fe?* u Fe**. Baxueiimue conu
kKee3a. 3HaUEHUE JKeJIe3a, €r0 COEAMHEHNH U CIUIaBOB B IIPUPOJIE U HAPOJHOM XO35HCTBE.
JemoncTpanuu. OOpasiibl MIETOYHBIX U IIET0YHO3EMENbHBIX MeTa/I0B. OOpa3iibl CIJIaBOB.
BzaumopeiicTBue HaTpus, TUTHS U KAJIBLUS C BOJOM. B3anMoielicTBE HATPUSI U MarHusl C
KkuciaoposioM. BzaumoneiictBue meraymioB ¢ Hemetauiamu. [Tomyuenue rkapokcuaos xenesa (II)
u (II0).

JlaGopaTopHble onbIThI. 2. O3HaKOMJIEHHE C O0pa3iiaMu MeTalIoB. 3. Bzaumoaeiicteue
METAJUIOB C PACTBOPAMH KHUCIIOT U coiiel. 4. O3HakoMIIeHHe ¢ 00pa3liaMy IPUPOTHBIX
COEIMHEHUI: a) HAaTpus; 0) KAJbLIKA; B) AIFOMHUHUS,; T) jkene3a. 5. [lonyyenune ruapokcuga
AJTIOMUHUS M €r0 B3aUMO/JIEMCTBHE C pAaCTBOPAMH KHCJIOT U Iienoveil. 6. KauecTBeHHbIE peakinu
Ha noHsl Fe?* u Fe’*,

IIpakTukym: 1. OcymecTBieHue NENOYKN XUMUYECKUX NTPEBPALLIEHNI MeTaiuloB. 2. [lomyuenue

Y CBOMCTBA COEIMHEHUN METAJJIOB. 3. Penienne skcrnepuMeHTaIbHbIX 33/1a4 Ha paclio3HaBaHuE U
MOJTy4YEHUE BEIECTB.

Tema 2



Hemeranasl (27 u)

O6111a;1 XapaKTCPUCTHKA HEMETAJIJIOB: ITIOJIOKCHHEC B HCpHOHH‘lCCKOﬁ CHCTEMEC II .
MeHﬂeneeBa, 0COOEHHOCTH CTPOCHUA aTOMOB, DJICKTPOOTPHUIATCIBHOCTE KaK MEpa

CHEMCTAJUIMYHOCTU», pAA IJICKTPOOTPULATECIIBHOCTH. KpI/ICTaJ'IJ'H/ILIeCKOC CTPOCHUE HEMECTAJLIIOB -
IMPOCTHIX BCUICCTB. AJ'IJ'IOTpOHI/IH. du3nyeckue cBoiicTBa HeMeTaIOB. OTHOCHTEIIFHOCTD ITOHATHH
«METAJLII», «HEMETALID).

B o 10 p o a. [Tonoxenue B nepuouyecKor cucteMe XuMuieckux snemenTon /1. U.
MenneneeBa. CtpoeHue aToMa U MOJIEKyJibl. DU3UUYECKHEe U XUMUYECKHE CBOMCTBA BOJIOPO/Ia,
€ro MoJiydeHue U NpUMEHEHHE.

OOmas xapakTepucTuka ranoreHo B. Ctpoenue aromoB. [IpocTeie BemiecTsa,
uX (pusuveckre U XuMuueckue cBoicTBa. OCHOBHBIC COCTUHEHUS TaJOTCHOB

(raJloreHOBOIOPO/IbI U TaJIOTeHU/Ibl) UX cBOMcTBA. KauecTBeHHas peaklius Ha XJIOPUA-UOH
Kpartkue cBenenus o xjope, bpome, prope u noje. [lpumenenue raioreHoB U MX COSAUHEHUH B
HapOJIHOM XO351CTBE.

C e p a. Ctpoenue aroma, aJuIOTpOIUs, CBOWCTBA U MPUMEHEHUE poMOUYecKoi cepbl. OKCUIBI
cepsl (I1) u (VI), ux nonydyenue, cBoiictBa u npumeHeHne CepoBOAOPOIHASI U CEPHUCTAS
KHCJIOTHI. CepHasi KUCII0Ta U €€ COJIM, X MPUMEHEHHE B HApOoHO Xx03siicTBe. KauecTBeHHas
peakius Ha cynb(ar-uoH.

A 3 0 1. CTpoeHue atoMa 1 MOJIEKYJIbl, CBOICTBA POCTOT0 BelleCTBa. AMMUAK, CTPOEHHE,
CBOICTBa, NoJiyueHue U npuMeHeHue. Coau aMMOHUS, UX CBOMCTB U puMeHeHHe. OKCUIbI
azota (I1) u (IV). AzoTHas kucnora, ee CBOCTBa U MpUMeHeHne. HUTpaTel 1 HUTPUTHIL,
npobiieMa uX Co/Iep KaHUs B CEIbCKOXO03UCTBEHHOM MPOIYKIIUU. A30THBIE ynoopeHus. @
o ¢ ¢ o p. Ctpoenue aroma, aJIOTPOTHsI, CBOMCTBA 0eoro u KpacHoro ¢gocdopa, ux
npuMmenenne. OCHOBHBIE coenHeHUs: okcu Gocdopa (V), oprodochopHas kuciora u
docharsl. DochopHbie yaoOpeHus.

Y raepoa Crpoenue aTroma, alsIOTPOMHS, CBOMCTBA aJNIOTPOITHBIX MO (DUKAIINHN,
npumenenne. Oxcunel yraepoza (II) u (IV), ux cBoiictBa u npumenenue. KadecTBeHHas peakius
Ha yriaeKkucislii ra3. KapOoHaTsl: KajablIMT, COAA, MOTAIl, UX 3HAYCHHE B IPUPOJIE U KU3HU
yenoBeka. KauecTBeHHast peakius Ha KapOOHaT-HOH.

K p e M H 1 ii. CtpoeHne aTOMa, KpUCTAIUIMYECKUA KPEMHUH, €r0 CBOMCTBA U IPUMEHEHHUE.
Oxkcua kpemuust (IV), ero npupoaubie pasHOBUAHOCTU. CHIIMKAThL. 3HAYEHUE COSAMHEHUN
KPEMHHS B )KMBOM M HE)KMBOU ITpupoje. IIoHsaTHE 0 CHIMKAaTHON TPOMBIIUICHHOCTH.
JemoncTpanuu. OOpasiibl raJIoreHOB - IPOCTHIX BellecTB. B3anumoeiicTBre rajioreHoB ¢
HaTpueM, aJlloMUHUEM. BeiTecHeHHe XJ0poM OpoMa Ui MO/ U3 PAaCTBOPOB UX COJICH.

BzaumoneiictBue CCPhI C METAJIJIaMH, BOOOPOJAOM U KHUCIIOPOJOM.

B3anmopeiicTBre KOHIIEHTPUPOBAHHOM a30THOM KMCIIOTBI C MEJIBIO.

I[Tornomenue yriieM pacTBOPEHHBIX BEIIECTB WIIM Ta30B. BoccTaHoBIeHNE Men U3 €€ OKCHIa
yrieM. OOpasiibl IPUPOAHBIX COEANHEHHH XJlopa, cepbl, hocdopa, yriepoaa, KpeMHUsI.
O06pa3iupl BaXXKHEUIIUX JJIsI HAPOJHOTO XO35HCTBA CYIb(PaToB, HUTPATOB, KApOOHATOB, pochaTos.
OO6pa31pl cTekI1a, KepaMHUKH, IEMEHTA.

JlaGopaTopHsle onbIThI. 7. KauecTBeHHas peakiiyst Ha XJI0pua-uoH. 8. KauecTBeHHas peakius
Ha cynb¢aT-uoH. 9. PacnoznaBanue comneit ammonus. 10. Iloaydyenue yriaekucioro rasa 1 €ro

pacnio3HaBanue. 11. KauectBeHHas peakuus Ha kapOooHaT-uoH. 12. O3HaKOMIIEHHE C
NPUPOIHBIMU cuiuKaTaMu. 13. O3HaKoMIIEHHE C TPOAYKIMEH CUIMKATHOW MPOMBIIIIIEHHOCTH.



IpakTuxkym: 4. PemeHre sxkcriepuMeHTaIbHbIX 3a/1a4 1o TeMe «lloarpynna kuciopoga.

5.Pemenue skcriepuMeHTANBHBIX 3a1a4 1o TeMe «lloarpymnmel azora u yriepoaa». 6. Ilonyuenue,
coOMpaHue U PacliO3HaBaHUE ra3oB.

Tema 3

Opranuveckue coennuenus (10 u)

BemecTBa opraanueckue 1 HEOpraHU4ECKHUEe, OTHOCUTEIILHOCTD IIOHATHUS «OPTaHUYECKUE
BemiecTBay. [I[puunHbl MHOTO0Opa3usi OpPraHMYeCKUX COSANHEHHH. XMMUYECKOe CTPOCHHUE
OpPraHUYECKUX COeTUHEHUN. MoJIeKyIsipHbIE U CTPYKTYpPHBIE (POPMYIIbI OPraHMUECKUX BEIIECTB.

MeraH u 3TaH: CTpO€HHUE MOJIEKYJL. | opeHue MeraHa u TaHa. JleruapupoBaHue dTaHa.
[TpumeHeHue meraHa.

XHUMHUYECKOE CTPOCHHE MOJICKYJIbI ATUIICHA. J|BOiHas CBs3b. B3auMoielicTBME STUIICHA C
BojoM. Peakiiuy monmmmMepu3anuu dTriieHa. [1onu3THIiIeH U ero 3HauYeHHeE.

[TonsiTvie 0 MpeAEIbHBIX OJJHOATOMHBIX CIIMPTaxX HA IIPUMEpax METaHoja U 3TaHOJIa.
TpexaroMHBIN CIUPT - TIIALIEPUH.
[Tonsatue 06 anpaernjax Ha NpUMepe yKCycHOro anpaeruaa. OKUcIeHHe ajlbJierua B KUCIOTY.

O,Z[HOOCHOBHHG npCac/IbHBIC Kap6OHOBbIe KHCJIOTBI Ha ITPUMCPEC YKCYCHOﬁ KucaotTel. Ee
CBOMCTBA U IMPUMCHCHHC. CTeapI/IHOBaSI KHCJIOTa KaK IMPCACTAaBUTCIIb JKUPHBIX Kap6OHOBLIX
KHCJIOT.

Peakuuu sTepudukanyy v noHsaTHE 0 CIOKHBIX dPupax. Kupbl Kak cloxkHbIe 3DUPHI
[JIMLEPUHA U KUPHBIX KUCIIOT.

ITonsatue 06 aMHHOKHUCIOTAX. Peakuuu nmonukoHgeHCAIIMU. ECJ'IKI/I, HX CTPOCHUC U
OHoJIoruyecKas PpOJIb.

[Tonsitue 06 yrneBoaax. ['mroko3a, ee cBoiicTBa u 3HaueHue. Kpaxmai u nesmiosnosa (B
CPaBHEHMH), X OMOJIOTHYECKas POJIb.

JdemoHcTpanuu. Mozenu MOJIEKYyJT METaHa U APYTUX YIIIEBOAOPOAOB. B3anmoaeincreue
3TUIIEHa ¢ OpOMHOMN BOJION M pacTBOPOM NepMaHranara kanus. OOpasibl 3TaHoNa U TIIHLEPUHA.

KauecTBeHHas peakiyst HA MHOTOATOMHBIE CITUPTHL. [loirydeHne yKkCycHO-3THIIOBOTO d(upa.
OwmbuieHue xxupa. BzaumoielicTBHE TIIIOKO36I C aAMMHAYHBIM PACTBOPOM OKCHA cepedpa.
KauectBennast peakuus Ha KpaxMadi. Jloka3zaTenbcTBO HAMMYKS (PYHKIIMOHAIBHBIX TPYIIM B
pacTBopax aMUHOKHUCIOT. ['opeHue 0enkoB (IIepcTH WM NTHYbUX MepheB). L[BeTHBIE peakuuu
OEJIKOB.

JlabopaTopHblie onbIThI. 14. M3roToBnenue Mozenei MoJaeKy1 yrieBoaopoaos. 15. CeoiicTBa
rnunepuHa. 16. Bzaumogeiictue rioko3sl ¢ rujipokcuaom meau (I11) 6e3 HarpeBanus u npu
HarpeBaHuu. 17. BzaumoseiicTBue kpaxmania ¢ HOJIOM.

Tema 4
O0001meHNEe 3HAHMI 10 XUMMH 32 KYPC OCHOBHO# IIKOJbI (2 u)

du3nmuecKkuii CMBICT OpAAKOBOIroO HOMEpA SJICMCHTA B HGpHOJIH'—IGCKOﬁ CHUCTEME XUMHNYCCKUX
anemeHToB J. 1. MenaeneeBa, HOMEpOB IEPHOJIA U TPYIIIBL. 3AKOHOMEPHOCTH N3MEHEHUS
CBOICTB 2JIEMEHTOB U MX COCIMHEHUH B IEPUOJIaX U IPYIIAX B CBETE NPEACTABIECHUN O
CTPOEHHUH aTOMOB 2JIEMEHTOB. 3HAaUEHHUE NIEPUOINUECKOI0 3aKOHA.



Tunbl XUMUUYECKHUX CBSI3€H U THUIBI KPUCTATHICCKUX PEIIETOK. B3auMOCBSI3bh CTpOEHUS 1
CBOMCTB BEIIIECTB.

Krnaccudukanusa XuMHUeCKUX peaklui Mo pa3IuyHbIM IIPU3HAKaM (UHCIIO U COCTaB
pearupyromux 1 00pa3yronuxcs BEIIecTB; TeII0Boi AP (PEeKT; NCIOIb30BaHNE KaTalu3aTopa;
HaIpaBJIeHUE; U3MEHEHHUE CTENEeHE OKUCIICHUS aTOMOB).

IIpocteie u cioxHbIE BelecTBa. MeTaiuibl 1 HeMeTauibl. [ eHeTndeckue psapl MeTauia,
HeMeTalljla U nepexoaHoro Meraia. Okcuabl (OCHOBHbIE, aM(OTEPHbIE U KUCIIOTHBIE),
THJIPOKCUIBI (OCHOBAHMSI, aM(OTEPHBIE TUPOKCUIBI U KUCIOTHI) U COJIH: COCTaB,
Kjaccuukanus 1 o01me XMMUIEeCKe CBOMCTBA B CBETE TEOPHH AIEKTPOIUTUYECKON
JUCCOLMAIMY U NIPEACTABICHUH O IIPOLECCAX OKUCIECHUA-BOCCTAHOBIICHHUS.

TeMBbI BO3MOKHBIX MPOEKTOB 9 KJacc.

1. bneck u cuia 310pOBBIX BOJIOC.
2. CaMblif TyqIIHi CTHPATBHBIA TOPOIIOK.

3. UypnecHsbiit Mup Oymarm.
4. Vcropust OyMa>KHBIX JCHET.

5. CortoBelil TenedoH.

6. KommiekcHbie coelMHEHHs B MEIUIIMHE.

7. 310poBbE, KPAacOTa U XUMHUSL.

8. CoenuHeHMs cepbl U celieHa B KOCMETHUKE.

9. Xwumuueckas 3aBUBKa M 00eCI[BEUHBaHUE BOJIOC.

10. Xumnueckue MaTepuasl Ui CO3/IaHHUs HCKYCCTBEHHBIX OPTaHOB.
11. Xumnueckue BeliecTBa — CTPOUTEIbHBIE MAaTepHAIIBI.
12. T'oHuapHBIii KPYr B UCTOPUU YEJIOBEUECTBA.

13. ®otorpadus u xuMus.

14. Boii ¢ noxuparensiMi METaIOB.

15. Cr1ocoObI OUNCTKY MUTHEBOU BOJIEL.

16. YyryH: u Bome6CTBO, U BIOXHOBEHbE.

17. Cranb: OT OpyXUs 110 ... FOBEJIUPHBIX U3IEIUH.

18. INumeBslie 7OOABKH: 32 U TPOTHUB.

19. Xumus u BoeHHOE /1€710.

20. Pexnama: AOCTOBCPHOCTD C MO3UIIUU XUMHUH.



21. Xumus 1 1BET.

22. HoBuHKH (hapMakoyoruu.

23. CoOCTBEHHBIH B3I/ HA IEPUOANYECKYIO CUCTEMY.
24. ®OopMyIIBI-IIBETOYKU Yy MEHSI B CaJIOUKE.

25. Xumusi MPOTUB TEPPOPU3MA.

3. TemaTuueckoe IJIAHUPOBAHHE

8 kiacc 68 yacos

Beenenue (5 )
Tema 1: ATOMBI XUMHUYECKUX 3JIeMEHTOB (10 u)
Tewma 2: Tlpoctsie BemecTBa (6 u)

Tewma 3: CoenMHEHUS! XUMHUYECKUX 3JIEMEHTOB (10 u)
Tewma 4: I3MeHeHus, MPOUCXOAIIMe ¢ BerecTBaMu (12 u)

Tema 5: Ilpaxktuxym Ne 1 IIpocreiimue onepanuu ¢ BEECTBOM (J 4)

Tema 6: PactBopenue. PactBopsl. CBoiicTBa pacTBOPOB 3IEKTPOIUTOB (20 u)

9 kJaacc. 68 yacon

[ToBTOpEeHHE OCHOBHBIX BOIIPOCOB Kypca 8 Kilacca v BBeJieHue B Kypc 9 knacca (7 u)
Tema 1: Metamnst (20 u)

Tewma 2: Hemeramsl (27 u)

Tema 3: Opranuueckue coenunenus (117 u)

Tema 4: O60061IeHIE 3HAHUI 110 XMMHH 32 KypC OCHOBHOM HIKOJIBI (3 4)



