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MNOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamma o XuMuM Jjs 8 Kj1acca COCTaBJIEHA YYUTENIEM XUMHUU
MBOY muueii Ne 4 r.Eiicka IlerpomaBioBeiM B.M. Ha OCHOBE aBTOpPCKOU
IPOrpaMMBbI Kypca XUMHUHU I 8-9 Ki1accoB 00Ie00pa30BaTeIbHBIX YUPEKICHUN.
O.C. T'abpuensin. — M.: JIpoda, 2010 r., coorBerctBytouieii  dDeaepambHOMY
KOMIOHEHTY ['ocygapcTBEHHOTO cTaHAapTa 0011ero o0pa3oBaHus U JOMYIICHHON
MunucrepctBoM oOpa3zoBanusa U Hayku Poccuiickoit denepanum. Pabouas
yueOHas nporpaMma o XMMHH B 8-OM KJlacce paccuuTaHa Ha 68 yacoB (2 yaca B
Hezneno). B mporpamme mpeaycMOTpeHO IpOBeIeHUE 4 KOHTPOJBHBIX padoT, 7
IPAKTHUYECKUX U 13 1a00paTOpHBIX ONBITOB.

OcHOBHOE cofepX’aHHEe Kypca XMMHHM 8 KJlacca COCTAaBJISIIOT CBEJIEHUS O
XMMHUYECKOM JJIEMEHTE W (popmMax €ro CylecTBOBaHHUS — aTOMax, M30TOHax,
MOHAX, MPOCTHIX BELIECTBAX U BAXKHEHIIMX COECIUHEHUSIX 3JEMEHTa (OKCHAAX U
JOpYyrux OMHAPHBIX COEIUHEHMSIX, KHUCIOTaX, OCHOBAHMUSX U COJSX), O CTPOCHUU
BelIecTBa (TUMOJOTUN XUMUYECKUX CBA3CH M BUIAX KPUCTAINIMUYECKHUX PEHIETOK),
HEKOTOPBIX 3aKOHOMEPHOCTAX MPOTEKAHMS PEeaKIUi U UX KIACCHU(PUKAIIUH.

H3yuenue xumuu 6 OCHOBHOU UWIKOJlE HANDPABIEHO HA OO0CHMUIICEHUE
C1e0yrumux yeneii:

*0CBOCHHME BAKHEHIIUX 3HAHMIT 00 OCHOBHBIX IOHATHAX U 3aKOHAX XMMHH,
XUMHYECKOH CUMBOJINKE;

e0BJIa/IcHHME YMEHHMSIMU HaOIIOJaTh XUMHYECKUE SBJICHUS, IPOBOJIUTH
XUMHYECKUN OJKCIIEPUMEHT, NPOU3BOAUTH pPACyeThl HA OCHOBE XUMHUYECKHX
dbopMyI1 BEIIECTB M YPABHEHUM XUMUYECKUX PEAKITUH;

epa3BHUTHE IT03HABATEIHHBIX HHTEPECOB M MHTEIUICKTYAIbHBIX CITIOCOOHOCTEH
B IIPOIIECCE TPOBEACHHS XUMHYECKOIO OKCIIEPUMEHTa, CaMOCTOSTEIIBHOTO
NpPHOOpETEHUST 3HAHWUH B COOTBETCTBHM C BO3HUKAIOIIUMHU >KH3HCHHBIMHU
MOTPEOHOCTIMU;

®*BOCNIMTAHUE OTHOUICHUS K XMMHUHM KaK K OJHOMY M3 (yHIAMEHTAIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY 00II€YET0BEUECKON KYIbTYPHI;

NpUMEeHeHHe TIOJYYeHHbIX 3HAHWi M YMeHHMil i1 Oe30IacHOro
WCIIOJIb30BaHUs BEIIECTB U MaTEepUAIOB B OBITY, CEIHCKOM XO3SMCTBE W Ha
MPOU3BOJICTBE, PEIICHUS MPAKTHYECKUX 3a7ad B IIOBCEJIHEBHOM JKW3HH,
NPEAYNPEKICHUS SBJICHUN, HAHOCSIIIMX BpeJ 370POBBIO UEJIOBEKA W
OKpYXKaroUIEn cpelie.

Beaymmumu njaesiMu nperaracMoro Kypca siBJIArOTCA:

- MaTepI/IaJ'H)HOe CANHCTBO BCIICCTB IIPHUPOALI, UX I'CHCTHUYCCKAA CBA3b,
- HpI/I‘-II/IHHO-CJ'IeI[CTBeHHBIC CBA3U MCIKAY COCTAaBOM, CTPOCHUCM, CBOMCTBAMU U
IMPUMCHCHHUCM BCIICCTB,

- [lo3HaBaeMOCTh BEHIECTB M 3aKOHOMEPHOCTEM MNPOTEKAHUS XUMHUYECKHUX
peaxkuuu;



- OObscHAOMAS W TPOTHO3UPYIOMIAsl POJIb TEOPETUYSCKUX 3HAHHWHA IS
(haKTHIeCcKOoro

Marcpuajia XuMHH 3JICMCHTOB,

- KonkperHoe XuMHYECKOE COEIWHEHUE TMPEACTaBIsAeT Cco00il 3BEHO B
HEIMPEPHIBHON 1IN MPEeBpalICHUN BEIIECTB, OHO YYacTBYET B KPYrOBOpOTE
XUMHUUYECKUX IJIEMEHTOB U B XUMHUECKOMN IBOJIIOIINH;

- 3aKOHBl TPUPOJBl OOBEKTHBHBI W IIO3HABAEMBbl, 3HAHWE 3AaKOHOB JaeT
BO3MOKHOCTb YIPABJIITH XUMHUYECKHMH IIPEBPALLICHUSIMHU BEIIECTB, HaXOIUTh
HKOJIOTUYECKH Oe30macHble CIocoObl IMPOU3BOJCTBA M OXPAHBl OKPY’KAIOLIEH
Cpenbl O 3arpsI3HEHUN.

- HayKa H IIPpAaKTUKAa B3aUMOCBA3AHbI: Tp€6OBaHI/UI IMPAaKTHUKHW — ABUXXYHIAsd CHUJIA
HAayKH, YCIICXH IIPAKTUKHU O6YCJ'IOBJ'ICHBI JOCTUKCHUAMU HAYKHU,

- Pa3BurHe XMMHUECKONW HayKM M XUMH3alUU HApOJHOIO XO3SMCTBA CIyXaT
MHTEpecaM 4eJloBeKa U 00ILecTBa B LIEJIOM, UMEIOT TYMaHUCTUUECKUN XapakTep U
MPU3BAHBI CIOCOOCTBOBATH PELICHUIO TJIO0AIBHBIX MPOOJIEM COBPEMEHHOCTH.

Becy Teopernueckuil martepuan Kypca XHMHHU JJII OCHOBHOM IIKOJIBI
paccMaTpuBaeTcs Ha MEPBOM ToJy OOy4eHHs, YTO MO3BOJIAET ydaliumcs Oosee
OCO3HAHHO M TIIYOOKO M3y4uTh (PaKTHUECKHI Marepuanl — XHUMHIO 3JIEMEHTOB U
ux coeauHeHuid. Hapsnmy ¢ 3TUM Takoe TMOCTPOCHUE NPOrpaMMbl JAET
BO3MOXXHOCTh Pa3BUBATh MOJYyUYEHHBIC MEPBOHAYAIHHO TEOPETUUECKUE CBEACHUS
Ha OoraroM (akTUYECKOM MaTepHajieé XHMHUHU JJIEMEHTOB. B pesynbpTaTe
BBIUTPBIBAIOT 00€ COCTABIISIONINE Kypca: U TeOpHsi, U (haKThI.

[Iporpamma MoCTpoeHa C YY4E€TOM peav3alldd MEXIPEAMETHBIX CBSI3eU C
KypcoM (usuku 7 Kjacca, TIe W3Y4alOTCSl OCHOBHBIE CBEACHUS O CTPOCHUU
MOJIEKYJ M aToOMOB, W Ouojorun 6—9 kiaccoB, T/A€ JaeTcs 3HAKOMCTBO C
XUMUYECKON OpraHu3alyen KJIETKH U MpolieccaMmy 0OMeHa BEIECTB.

[Iporpamma Kypca TMOCTpO€HAa IO  KOHILIEHTPUYECKONW  KOHILICTIUU.
OCoOEHHOCTh MPOTPaMMbl  COCTOMT B TOM, YTOOBI COXPAaHHUTh BBICOKHM
TEOPETUUECKH YpPOBEHb U CHelaTh OO0Yy4YeHHE MaKCHUMAJIbHO Pa3BHBAIOIIUM.
[TosToMy BeChb TEOPETMYECKHI MaTepHall Kypca XHMHHM pacCMaTpUBAETCAd Ha
MEPBOM TOJy OOYYECHHsS, YTO IO3BOJIICT OOJIE€e OCO3HAHHO M TIIYOOKO H3YYUTh
dakTHUeCKUil MaTepHrall — XUMHUIO DJIEMEHTOB U UX COSIUHEHUM.

Takoe mocTpoeHue mporpaMMbl JaeT BO3MOXKHOCTh Pa3BUBATh MOJIyYEHHBIE
MepBOHAYAJILHO TIOJIyYCHHBbIE 3HAaHUS Ha OOraToM MPaKTUYECKOM Marepuale,
npeaycMaTpuBaeT GOpMUPOBAHUE Y YUALTUXCS OOIIEyUeOHBIX YMEHUN U HABBIKOB,
YHUBEPCAIBHBIX CHOCOOOB JEITEIBHOCTH M KIIOYEBBIX KOMIIETeHIMNA. B sToM
HaIpaBJICHUU MPUOPUTETAMU JJIsl yueOHoro npeaMera «Heopranuwdeckas Xumus»
Ha CTYNEHU OCHOBHOI'O 0Opa3oBaHUs Ha 0A30BOM YpPOBHE SIBJIAIOTCSA: CpPaBHEHUE
OOBEKTOB,  aHaliu3, OIICHKA, KiIacCU(PUKAIMSA TIOTYyYCHHBIX 3HAHUM, TIOUCK
uHOpMAIIM B Pa3UYHBIX HCTOYHMKAX, YMEHUW HaOIIOJaTh W OMHCHIBATH
MOJIYYEHHbIE PE3YJIbTaThl, MPOBOJUTH JIEMEHTAPHBIM XUMUUYECKUM SKCIIEPUMEHT.

[To okoH4YaHuu §-TO KJlacca y4dallrecsl MOJHOCThIO OBJIA/IEBAIOT 3HAHUSIMU,
YMEHUSIMA U HaBbIKaMu B COOTBEeTCTBUU ¢ DenepaibHbIM KOMIIOHEHTOM
['ocynapcTBeHHOTO CTaHapTa.



JInuHOCTHBIE pe3yabTaThl H3y4YeHHs NpeaMeTa

- 8 YEHHOCMHO-OPUECHMAYUOHHOU Cc@hepe — YyBCTBO TOPIOCTH 3a POCCHUCKYIO
XAMHUYECKYIO HayKy, TYMaHU3M, OTHOIIICHUE K TPYAY, IeJIeyCTPEMICHHOCTH;

--6  mpyoosou cghepe - TOTOBHOCTh K OCO3HAaHHOMY BBIOOpPY JajbHEHIIen
00pa30BaTEeNLHON TPACKTOPHH,

-6 NO3HABAMENILHOU chepe — yMEHHE YNOPABIATH CBOEH IO3HABATEIHHOU
JIESITEIbHOCTBIO.

MeTaIIpeIlMeTHLIMI/I pe3yjabTaTaMi 110 XUMHUH ABJIANOTCH:

-MCIIOJIb30BAHUE YMEHUN U HABBIKOB PA3JIMYHBIX BUJIOB [TO3HABATEIBHOU 1€ TEIBHOCTH,
MIPUMEHCHUE OCHOBHBIX METOJOB TO3HAHWS UISI W3YYEHHS PAa3JIMYHBIX CTOPOH
OKPY’KAIOIIEH ICMCTBUTEILHOCTH;

-MCIIOJIb30BAaHNE OCHOBHBIX MHTEIUICKTYaIbHBIX Oomeparui6 GopMyIupoBaHUe THIIOTES,
aHaJu3 U CHUHTE3, CpaBHCHHE, 00O0OIICHHE, CHCTEeMaTH3allks, BBIABICHUE IPUYHMHHO-
CJICICTBEHHBIX CBSA3€H, TOMCK aHAJIOTOB;

-yMEHHE TEHEPUPOBaTh HJIACH U ONPEIENATh CpPEJCTBA, HEOOXOAMMBIC I HX
peanv3anuu;

-yMEHHUE OMNpPEACNISITh 1IN U 3aJlauyd JeATEebHOCTU, BHIOMpATh CPEJCTBA pealiu3aluu
LEJIX U IPUMEHSTh NX Ha IPAKTUKE;

-MCIOJIb30BAHUE PA3TMYHBIX UCTOYHUKOB JIJIS MOJYUYCHUSI XUMUYECKOU HHGOpMAIUH.
-KJIaCCU(PUIMPOBATH U3YUCHHBIC OOBEKTHI U SABICHUS;

-HaOJII01aTh IEMOHCTPUPYEMBIE U CAMOCTOSITEILHO MPOBOJAUMBIE OMBITHI, XUMUUECKHE
peaKkIuu, MPOTEKAIOIINE B IPUPOJIEC U B OBITY;

-7€71aTh BHIBOJIBI.

B 11eHHOCTHO-OpHUEHTAIIMOHHOMN cdhepe:
-aHAJIM3UPOBATH U OIICHUBATH MTOCJICICTBHS JIJIsl OKPY KAIOIIEH CPeIbl OBITOBOM U

IIpeaMeTHBIMH pe3yJIbTATAMM OCBOEHMSI MPOTrPaMMBbI 10 XUMHUM SIBJISIFOTCS

B no3naBarensHOM cdepe:

-J1aBaTh OINPECIICHNS N3yUYCHHBIX ITOHSATHHA;

-OIHCHIBATh JIEMOHCTPAIIMOHHBIC M CAMOCTOSITEIHHO MPOBEACHHBIC IKCIICPUMECHTHI;
-OIMCHIBATh W PA3IMYaTh U3yYEHHBIC KJIAcChl COCTMHCHHI,

MIPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBSI3aHHOU C IepepaboTKOMN BEIIECTB.
B tpynosoii chepe:

-IIPOBOANTh XUMHUYECKHHA SKCTICPHUMECHT.

B chepe 6e30macHOCTH KU3HEACATSIHLHOCTH:

-0Ka3bIBaTh MEPBYIO TTOMOIIb TIPY OTPABJIICHUSX, 0’KOTaX U APYTUX TPABMaXx, CBI3aHHBIX
C BEIICCTBAMHU U JIAOOPATOPHBIM 000PYIOBAHUEM.




OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEIMETA

B cootBerctBUM ¢ @DenepanbHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIApPTOM OCHOBHOTO 0O0mEero oOpa3oBaHUs ydalluecs IOJDKHBI OBJIALCTh
TaKUMHU [TO3HABATEJIIbHBIMU YYEOHBIMH JIEHCTBUSAMU, KaK YMEHUE (POPMYIUPOBATH
npo0iieMy M TUIOTE3Y, CTaBUTh L€ M 3aJaud, CTPOUTh IUIAHBI JTOCTHXKEHUS
L[e€JIeH U pelIeHUs II0CTaBJICHHBIX 3a1a4, [IPOBOAUTH DKCIIEPUMEHT U Ha €r0 OCHOBE
JleJ1aTh BBIBOABI U YMO3AKIIOUECHU, NIPEICTABIIATE UX U OTCTAaUBATh CBOI TOYKY
3peHusa. Kpome Toro, ydammuecs OOJDKHBI OBIAACTh NPUEMAMH, CBSI3aHHBIMHU C
ONPEIEIICHUEM IIOHATHUN: OrpaHUYMBATL WX, OIMCBHIBATH, XapaKTEpHU30BaTh WU
cpaBHUBaTh. ClIe10BATENBHO, IPY U3YYEHUN XMMHUU B OCHOBHOM LIKOJIE Y4alllHecs
JOJKHBI  OBJAJETh YYEOHBIMM JIEUCTBUSMH, MO3BOJISIONIMMUA WM JIOCTHYb
JIMYHOCTHBIX, IPEAMETHBIX U METANPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTAaTOB.\

[Ipennaraemass mporpaMMa IO XHMHU pPAacKpbIBaeT BKIaA Y4eOHOTO
npeaMeTa B JOCTHIKEHHE IeJieii OCHOBHOTO OOMIET0 0Opa3oBaHUSI M OMpEIEIseT
BaXKHEHILINE COJIEpKATEIIbHBIC IMHUU NPEIMETA:

- «BCUICCTBO» - 3HAHHUC O COCTABC M CTPOCHHUHN BCHICCTB, UX CBOMCTBaAx M
OMOJIOTUYECKOM 3HAa4YCHHH,

- «XMMHYECKas PEAKUHs» - 3HAHHE O MPEBPAIICHUSAX OJHUX BEIIECTB B
JIpYrUe, YCIOBHSIX NPOTEKAHUS TAaKUX MNPEBPAIICHUA U Croco0ax yIpaBiIeHUs
peaKuusAMH;

- «MPUMEHEHHUE BEIIECTB» - 3HAHME U OMBIT 0€30MacHOTrO OOpalleHUsl C
BCIIIECTBAMH, MaTepHaJlaMM W TIpolleccaMH, HEOOXOIAMMBIMA B OBITY W Ha
IIPOU3BOJICTBE;

-«SI3bIK XMUMHUW» - ONEPUPOBAHUE CHUCTEMON BAXKHEUIINX XUMHUYECKUX
MOHSTUN, 3HAHUE XMMUYECKOM HOMEHKJIATYPhl, & TAKXKE BJIAJICHUE XUMHUUYECKOU
CUMBOJIUKOM (XUMHYECKUMH (POPMYJIaMH M YPABHCHUSIMH ).

MECTO YYEBHOI'O ITIPEJJMETA B YYEBHOM IIJIAHE

B mponecce ocBoeHMs mporpaMMbl Kypca XMMHUHU JJIi OCHOBHOM IIKOJIBI
ydalivecss OBJAJEBAIOT YMEHUSIMU CTaBUTh BOMPOCHI, HAOIIOJATh, OOBSICHATH,
KJIacCU(UIIMPOBATH, CPABHUBATH, MPOBOJIUTH IKCIIEPUMEHTHI U UHTEPIIPETUPOBATH
BBIBOJII HAa WX OCHOBE, OMNPEACNISITh HCTOYHUKM XUMHUYECKOW HH(pOpMaIUH,
MoJlyyaTh M aHaJM3UPOBaTh €€, a TaKKe TOTOBUTH HA ATOH OCHOBE COOCTBEHHBIN
WH()OPMAITMOHHBIN MPOYKT, TPE3CHTOBAThH €r0 U BECTH JUCKYCCHIO.

[Iporpamma kypca XMMUH JjIs1 OCHOBHOM HIKOJIBI pa3padaThIBajach C y4ETOM
IIEPBOHAYAJIBHBIX IIPEACTABICHNUN, ITOJYYEHHBIX YYalllUMUCS B HAYaJbHOM ILIKOJIE
IIPY U3YYEHUU OKPYKAIOIIEr0 MUPA.

Hecmotpst Ha TO, 4TO TpeqyaraeMasi mporpaMMa HOCHUT OOIIEKYIbTYPHBIN
XapakTep U He CTaBUT 3aj7a4y MpodeccruoHalbHOM MOATOTOBKU YYallluXCsl, TEM HE
MEHEE OHA TMO3BOJSET UM ONPEICIUThCA C BbIOOpOM Tpoduias oOyueHus B
CTapIlEH MIKOJIE.



bazucHplif yueOHbIN (0Opa3oBaTeNbHBIN) IIJIaH HAa HM3YYCHHE XUMHUHM B
OCHOBHOW MIKOJIE OTBOJIUT 2 Y4eOHBIX Yaca B HEACNI0 B TEUEHHE KAKIOTO roja
oOyuenusi, Bcero 136 yacoB o 68 4acos B ro/.

COAEPKXAHUE TEM YYEBHOI'O KYPCA 8 KJIACCA

BBenenmne (4 uaca)

Xumusi — HayKa O BEUIECTBaX, UX CBOMCTBAaX M MPEBPAIICHUSX.

[loHsiTHE O XUMHUYECKOM »dJeMEHTE U (OopMax €ero CyleCTBOBAHMUS:
CBOOOJIHBIX aTOMaX, MPOCTHIX U CJIOKHBIX BEIIECTBAX.

[IpeBpamenus BemiecTB. OTIMYME XUMHUYECKHX PEaKUUid OT (PU3NYECKUX
sBJIcHUIA. PosTh XUMuM B J)KU3HU denoBeka. XeMohumus u xemodoousi.

KpaTtkue cBeneHns u3 ucTopur BO3HUKHOBEHUA U pa3BUTHUS xuMmuu. [lepuon
anxumud. [lonstre o punocodpckom kamue. Xumus B XVI B. PazButue xumun Ha
Pycu. Posib OTE€UECTBEHHBIX YUYE€HBIX B CTAHOBJICHHM XHWMHUYECKOM HAyKH —
pabotsl M. B. Jlomonocora, A. M. bytiepoga, JI. 1. Menneneena.

XUMHYECKAs] CAMBOJIMKA. 3HAKA XUMUYECKUX JIEMEHTOB U MTPOUCXOKICHUE
ux Ha3BaHud. Xumudeckue ¢opmynbl. Muaexkce u kK03 hOUIIMEHTHI.
OTHOCUTENBbHBIE aTOMHAasi W MOJIEKYJsipHas wmacchl. Pacuer maccoBod moim
XUMHUYECKOTO 3JIEMEHTa 10 (GopMyJie BEIIECTRA.

Ilepuonnueckas cucrema xumuyeckux siemeHToB JI. M. MenneneeBa, ee
CTPYKTypa: Majible U OOJbIINE MEepUOAbl, TPYNIbl U MOATPYyNNbl (TJIABHAS U
noboyHas). Ileproguyeckas cucremMa Kak CIPaBOYHOE MOCOOME ISl TOJYYCHUS
CBEJICHUU O XMMHUYECKUX DJIEMEHTAX.

PacuerHnsble 3axa4u. 1. HaxoxxneHue OTHOCUTENBHON MOJIEKYJISIPHOW MacChI
BEILIECTBA IO €ro XWUMHUYECKOW Qopmyne. 2. BpruuciieHHne MaccoBOW A0JHU
XUMHUYECKOTO AJIEMEHTA B BEIIECTBE MO €ro (popmyie.

TEMA 1. Atombl xuMmnueckux 31eMenToB (10 uacos)

AToMbl Kak ¢dopma CyIIECTBOBAHUS XUMHUUYECKUX 3JIeMEHTOB. OCHOBHBIE
CBEJICHUS O CTPOCHWM aTOMOB. JlOKa3aTelbCTBa CIIOKHOCTH CTPOCHHUS ATOMOB.
Omnsitel Pezepdopaa. [InanerapHas Mosens CTpOSHUS aToMa.

CocTaB aTOMHBIX sJI€p: NPOTOHBI U HEUTPOHBI. OTHOCUTENIbHAS aTOMHas
Macca. B3auMOCBsI3b TOHSITHN «IPOTOH», «HEUTPOH», «OTHOCUTEJIbHAS aTOMHAs
Macca.

W3meHenue uyucia TPOTOHOB B siApe aTtomMa — o0Opa3oBaHHME HOBBIX
XAMHUYECKUX DJIEMEHTOB.
M3mMeHeHne 4uclia HEUTPOHOB B sAJipe aToMa — OOpa30BaHHE H30TOIOB.

CoBpeMEHHOE OIpENCICHUE TOHATUS «XUMHUYECKHM 3JeMeHT». M3oTomnbl Kak
Pa3HOBUIHOCTH ATOMOB OJHOTO XHUMHUYECKOTO JIEMEHTA.

OnekTpoHbl. CTpoeHHe »dIEKTPOHHBIX O000JIOYEK aTOMOB XHUMHUYECKUX
saneMeHTOB Ne 1—20 mepuoamyeckoit cuctemsl J[. Y. MenneneeBa. [lonsitue o
3aBEPILIEHHOM U HE3aBEPUICHHOM 3JIEKTPOHHOM CJIO€ (SHEPTeTUYECKOM YPOBHE).



ITepuonnueckas cucrema xumMudeckux 3mneMeHToB [[. WM. MenneneeBa u
CTPOCHHE aTOMOB: (DM3UUYECKUN CMBICT TOPSJAKOBOIO HOMEpa dJIeMEHTa, HoMepa
IpYIIbI, HOMEpa MepUoia.

N3MeHeHne yucia 3JICKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aToMa
XUMHUYECKOTO 3JIeMEHTa — oOO0pa3oBaHUE TMOJOKUTEIbHBIX W OTPUIIATEIBHBIX
noHOB. MoHBI, 00pa3oBaHHBIC aTOMaMH METAUIOB M HeMmeTauioB. [IpuunHbBI
M3MEHEHUS METAJUIMYECKUX U HEMETAUTMYECKUX CBOMCTB B MEPHOJIaX U IPYyIIaX.

OO6pa3oBanue OuHapHbIX coeauHeHui. [lonsTue 06 noHHOHU cBsI3U. CXeMbl
oOpa30BaHUSI HOHHOU CBSI3H.

B3aumojeiicTBue aTOMOB XHMMHUYECKHX JJIEMEHTOB-HEMETANIOB MEXKY
co0oit — oOpa3oBaHuE BYXaTOMHBIX MOJICKYJ MPOCTHIX BemlecTB. KoBaneHTHas
HETOJISIPHAS XUMUYECKasI CBSI3b. DIIEKTPOHHBIC U CTPYKTYPHBIE (POPMYIIHI.

B3aumojeiicTBue aTOMOB XHMMHUYECKHX JJIEMEHTOB-HEMETANIOB MEXKIY
coboii — oOpa3zoBaHue OMHAPHBIX COCTMHCHMI HEMETAJLIOB.
DIIeKTpOoOTpUIATEILHOCTD. [IOHATHE O KOBAJICHTHOM TOJISIPHOM CBSI3H.

B3anmoieiicTBe aTOMOB XMMHUYECKHX 3JIEMEHTOB-METALIOB MEXTY CO00
— o0Opa3zoBaHre METALITNYECKUX KpUCTALIOB. [IOHITHE O METANIMUECKOM CBS3H.

JemoncTpamun. Mojiesin aTOMOB XMMHUUYECKUX 3JIEeMEHTOB. leprnoanueckas
CHCTEeMa XUMHUYECKuX dj1eMeHTOB [[. 1. Menpaeneena.

KonrpoabHasi padora Ne 1.

TEMA 2. [Ipocteie BemectBa (7 uacos)

[TomoxeHne METAUIOB W HEMETAUIOB B TEPHOIUYECKONH CHCTEME
xumudeckux smeMmeHToB [[. 1. MenneneeBa. Baxknelme mpocTeie BEIIECTBA —
METAJIJIBI: JKEJe30, aJIIOMHHUMN, KaJlbIUi, MarHuii, HaTpuii, kamuid. OOmue
(du3nUecKue CBOICTBAa METAIIOB.

Baknelinme mpocThie BelieCTBA — HEMETaUIbl, 00pa30BaHHBIC aTOMaMH
KHCJIOpOaa, BOJAOpoaa, a3oTa, cephl, docdopa, yriepoaa. CriocoOHOCTh aTOMOB
XUMHYECKHX D3JIEMEHTOB K O0Opa30BaHUIO HECKOJIBKMX TIPOCTBHIX BEIIECTB —
aloTponus. AJoTpomnHble Monaudukanuu  Kuciaopona, ¢ocdopa U oJoBa.
MeTamdaeckue ¥ HEMETaUTMYECKHUE  CBOMCTBA  IMPOCTHIX  BEIIECTB.
OTHOCHUTEBHOCTH JICJICHUS MPOCTHIX BEIISCTB HA METAJUTbI U HEMETAILIBI.

[Tocrosinnass ABoragpo. KonmdectBo BemectBa. Moisb. MossipHas macca.
MousipHbIii  00beM Ta3000pa3HbIX BellecTB. KpaTHbIE €IWHUWIIBI KOJWYECTBA
BEIECTBA — MHUJUTUMOJIb ¥ KAJIOMOJIb, MUJUTUMOJISIPHAS U KHJIOMOJIIpHAs MacChl
BEIIECTBA, MUJUTUMOJISIPHBIA U KHJIOMOJIIPHBIH 00BEMBI Ta3000pa3HBIX BEIICCTB.

PacueTsl ¢ MCTIOJIB30BAaHUEM MTOHATHHA «KOJIMYECTBO BEIIECTBA», «MOJISIpHAs
Maccay, «MOJISIPHBIH 00BEeM Ta30B», «ITOCTOSTHHAS ABOTaIpOY.

Pacuernbie 3agaum. 1. BplunciieHME MOJSPHOW MacChl BEIIECTB IO
XUMHIecKuM (popmyram. 2. PacueTsl ¢ MCIONB30BaHUEM TOHATHH «KOJIUYECTBO
BEIICCTBA», «MOJISIpHAS Macca», «MOJSIPHBI O00bEeM Ta30B», «IIOCTOSHHAS
ABorajipo ».

HMemoncTpanuu. [lomydenue o3zona. OOpasmpl O6eI0T0 W CEpPOro OJIOBA,
6emoro u kpacHoro (ochopa. HexkoTopsie MeTamibl 1 HEMETALIBI KOJUYECTBOM
BemecTBa 1 Mok, Moens MoJIipHOTO 00BeMa ra3000pa3HbBIX BEIIECTB.



TEMA 3. CoequHeHHs1 XHAMUYECKHX 3j1eMeHToB (12 uacos)

Crenenp okucinenus. OnpenesieHUE CTEIEHH OKHUCICHUSI JJIEMEHTOB IO
xumudeckot  gopmyne coenunenus. CocrtaBieHue QGopMyin  OMHAPHBIX
COCJIMHEHUM, 00U crnocod WX Ha3blBaHM. BUHApHBIE COCIUHEHUS: OKCHU/IBI,
xJyiopunbl, cynbhuasl u np. Cocraienue ux Gopmyi. IlpencraBurenn oKCcHUIOB:
BOJa, YIJEKUCHBbIM Tra3 W HerameHas u3BecThb. llpencraBurenu mneTydmx
BOJIOPOJIHBIX COCIMHEHUH: XJIOPOBOAOPO U aMMHUAK.

OcHoBaHMs, UX COCTaB M Ha3BaHUA. PacTBOPUMOCTh OCHOBaHUW B BOJE.
Tabnuma pacTBOPUMOCTH THAPOKCUIOB U cofiell B Boje. [IpencraButenu menoyei:
TUJAPOKCUIBI HATpUsi, Kanusi U Kainblus. [IoHSATHE O KayeCTBEHHBIX PEaAKIUSX.
Nunukatopsl. U3MeHEeHNE OKpaCKu HHAMKATOPOB B LIEJIOYHOM CpeEE.

Kucnotel, ux cocraB u HazBanus. Knaccudukarmms kuciort. [IpencraBurenu
KUCJIOT: CEpHasi, COJsiHas W a30THas. VI3MeHeHue OKpacKd HWHIUKATOPOB B
KUCJIOTHOM CpeJie.

Conu Kak TpPOU3BOJHBIE KHUCJIOT M OCHOBaHWW. X cocTaB W Ha3BaHUS.
PactBopumocTs coneit B Boje. [IpeactaButenu coneit: XJopu1 HaTpusi, KapOoHaT U
dbocdar kampius.

AMOpdHBIE ¥ KPUCTAIUTMYECKUE BEIIECTRA.

MeXMONEKySIpHbIE B3aUMOJEUCTBUS. THUIIBI KPUCTALUIMYECKUX PEIIETOK:
WOHHAs, aTOMHas, MOJIEKYJspHas M MeTa/lInueckas. 3aBUCUMOCTb CBOMCTB
BEILIECTB OT TUMOB KPUCTAITMYECKUX PEUIETOK.

BemectBa MOJEKYJISIPHOTO U HEMOJIEKYJIIPDHOTO  CTPOEHHA. 3aKOH
MOCTOSIHCTBA COCTaBa JIJIsl BEUIECTB MOJIEKYJIIPHOTO CTPOEHUSI.

Yucteie BemecTBa U cMecH. [IpuMephl KUJKUX, TBEPIbIX U ra3000pa3HbIX
cMecei. CBoiCcTBa YMCTHIX BellecTB U cMeceil. Ix coctaB. MaccoBas u oObeMHast
JIOJIM KOMIIOHEHTa CMecH. PacyeThl, CBSI3aHHBIE C HCIOJIb30BAHUEM TMOHSTHUS
«JI0TIS».

Pacuernble 3agauu. 1. Pacuetr maccoBoif 1 00beMHOM J10JI€ KOMITOHEHTOB
CMecH BellecTB. 2. BpruucieHue MaccoBOW JOJM BEIIECTBA B PacTBOpe IO
M3BECTHOM Macce pACTBOPEHHOTO BENIECTBA M Macce€ pacTBOpUTENA. 3.
Brrumncienre mMacchl pacTBOPSEMOTO BEIIECTBA U PACTBOPUTEINSI, HEOOXOIMMBIX
JUISl IPUTOTOBJICHHS OTIPEIEJICHHOW MacChl pacTBOpPa ¢ U3BECTHOM MacCOBOM J0JIEH
PacTBOPEHHOIO BEILIECTBA.

HMemoncTpanuu. O0pa3ibl OKCUIOB, KUCIOT, OCHOBaHUHN U cosieil. Monaenu
KPUCTAUTMYECKUX PEIICTOK XJOpHAa HaTpus, ainMmasa, okcuaa yriepoga (IV).
B3peiB cMecu Bosioposia ¢ Bo3ayxoM. CriocoObl pasiesieHus: cMecent. JIucTuisius
BOJIBI.

JlabopaTtopHbie onbIThl. 1. 3HaKOMCTBO ¢ 00OpasliaMu BEUIECTB PA3HBIX
KJ1accoB. 2. Pa3nenenue cMmecei.

KonTpoabnas padora Ne 2.

TEMA 4. U3meHenus, npoucxoasiuue ¢ Bemecrsamu (10 uacoe)

[loHsiTME $BJIEHUA KaK W3MEHEHUW, NIPOUCXOASAIIMX C BELIECTBAMH.
SIBneHus, CBSI3aHHBIE C U3BMEHEHUEM KPHUCTAJUIMYECKOTO CTPOCHUS BEIIECTBA MPHU
MOCTOSTHHOM €ro cocTaBe, — (usnueckue spicHus. DU3NYECKHE SBICHHUS B
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XUMHMH: JUCTHIULSILMS, KPUCTAJUIM3ALMsl, BbIIApUBAHME U BO3TOHKA BEILECTB,
LHEHTpU(dyrupoBaHue.

SIBneHus, CBA3aHHBIE C M3MEHEHHUEM COCTaBa BEUIECTBA, — XUMHUYECKUE
peakuuu. [Ipu3Haku U yclioBUSl MPOTEKaHUs XUMHUYECKUX peakuuid. [loHstue 00
9K30- M DHIOTEPMHUYECKHX peakuusx. Peaknuu ropeHuss Kak 4aCTHBIA ciyvail
HK30TEPMHUUYECKUX PEAKLU, IPOTEKAIOLINX C BbIJICJICHUEM CBETA.

3aKOH COXpaHEHUs MacChl BELIECTB. XMMHUYECKUE YpPAaBHECHHs. 3HAYEHUE
UH/IEKCOB U Kod(puimeHToB. CocTaBiIeHUE YPAaBHEHUN XUMUYECKUX PEAKIUH.

PacueTpl Mo XMMHYECKMM YypaBHEHHsIM. PellleHHne 3ajady Ha HaXOXIACHHUE
KOJIMYECTBA BEIIECTBA, MACChl WM O0BbEMa MPOJYKTa PEaKUUU MO KOJIUYECTBY
BEILECTBA, MAcCe WM 00BbEMY MCXOJHOIO BEIIECTBA. PacyeTsl ¢ MCIONIb30BaHUEM
MOHATHUS «J0JIs», KOTJa MCXOJIHOE BEIIECTBO JAHO B BHUJIE PACTBOpA C 3aJIaHHOMN
MacCOBOM J10JIEW pacTBOPEHHOIO BEIIECTBA WIIM COJIEPKHUT ONPEIEICHHYIO JTOJIIO
IIPUMECEH.

Peakuuu pasnoxenus. IloHsTHE O CKOPOCTM XHUMHUYECKUX pEaKIUil.
KaranuzaTopsl. DepMEHTHI.

Peakuuu coeaunenus. Katanutuyeckue MW HEKaTATUTUYECKHE DPEAKIUH.
OOpaTuMble U HEOOPATUMBIE PEAKIIUH.

Peakuuu 3amenieHus1. DIEKTPOXUMUYECKHUN sl HAIPSHKEHU METaJlIOB, €T0
MCITOJIb30BAaHUE JJI MPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHMS PEAKIINI MEXITY
METaJUlaMH M pPacTBOPaMU KHUCIJIOT. Peakuuu BBITECHEHHS] OJHUX METAIOB W3
PacTBOPOB UX COJIEW IPYTUMHU METAJIAMU.

Peakiuu oOmena. Peakuuu HeilTpanu3auuu. Y CIOBHs MPOTEKAHUST pEeaKIUil
oOMeHa B pacTBOpax JI0 KOHIIA.

Tunel XUMHUYECKUX peakiuil (M0 MPU3HAKY «UYUCIO M COCTaB HMCXOIHBIX
BEIIECTB M TNPOAYKTOB pEaKIMU») Ha NpHUMEpe CBOMCTB BOAbL. Peakius

Pa3I0KCHUA — J3JICKTPOJIN3 BOIbBI. PeaKHI/II/I COCINMHCHUA — BBaHMOﬂeﬁCTBHe
BOJAbI C OKCHMAAMM MCTAJJIOB M HCMCTAJIJIOB. [Tonsitue «THAPOKCHUIOBD). PeaKHI/II/I
3aMCIICHUA — BBaHMOHeﬁCTBHe BOJAbI C HICJIIOYHBIMHM KW MMCIOYHO3CMCIIHbHBIMHA

MeTtayuiamu. Peaknun oOMeHa (Ha mpuMmepe THApPOJM3a Cylbpuaa adlOMUHUS U
KapOu1a KaabIns).

Pacuernsble 3agaun. 1. Beruncienne no XUMHUYECKUM YPABHEHHSIM MacChl
WIM KOJMYECTBA BEIIECTBA IO HM3BECTHOM Macce WM KOJWYECTBY BEIIECTBA
OJHOTO W3 BCTYMAIOIIUX B PEAKIHI0 BEHIECTB WM MPOAYKTOB pEaKIHuh. 2.
Brrancnenne macchl (KOMMYECTBA BEIECTBA, 00bEMa) MPOIYKTa PEAKIHH, €CIU
M3BECTHA Macca MCXOJHOTO BEIIEeCTBA, COACPIKAIIETO OIPEACTICHHYIO OO0
npuMeceil. 3. Bpluuciaenue macchl (KOJWYeCTBa BEIIECTBA, 00beMa) MPOAYKTa
peakiuu, eciW W3BECTHa Macca pacTBOpa M MaccoBas JOJsi PacTBOPEHHOTO
BEIIECTBA.

JMemoncTpanuu. [Ipumeps! Gu3nveckux SBICHUN: a) TJIaBiIeHUE apaduHa;
0) BO3rOHKA MOJa WK OCH30MHON KHUCIIOTHI; B) pACTBOPEHHUE TIEPMaHTaHATa KNS,
r) 1udy3ust AYMIUCTHIX BEIIECTB C TOPSIIEH JIaMIoYku HakanuBaHus. [Ipumepsl
XUMUYECKUX SIBJICHUH: a) TopeHue maraus, pocdopa; 6) B3auMoaeCTBUE COJITHON
KHCJIOTBI C MPaMOpOM WM MeJIoM; B) mnoaydeHue rugpokcuaa menu (ll); r)
pacTBOpeHHE MOJYYEHHOr0 TMAPOKCUIA B KHCIOTaxX; 1) B3aMMOJICHCTBHE OKCHIIA
Menu (I1) ¢ cepHOM KMCIIOTON MpHM HarpeBaHHWM; €) pa3jioKeHUE TepMaHTaHaTa
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KaJusl; %) B3aUMOJAEWCTBHE pa30aBICHHBIX KUCIOT ¢ METalIaMU; 3) pa3yloKEHUE
NEPOKCHA BOJOPOIA; 1) SJIEKTPOIU3 BOJBI.

JlabopatopHsbie onbiThbl. 3. CpaBHEHHE CKOPOCTM HCIIApEHUs BOIBI U
CHMpTa 110 UCUE3HOBEHUIO UX Kalleldb Ha GuibTpoBanbHOM Oymare. 4. OKucieHue
MeAM B IUIAMEHU CIHMPTOBKHU WJIM ropeiku. 5. [lomyTHeHue U3BECTKOBOM BOJABI OT
BBIIBIXa€MOT0  yriekucinoro raza. 6. IlomydyeHue  yriekucioro rasa
B3aUMOJICCTBUEM COJABl U KUCJIOTHI. 7. 3aMEIIEHHEe MEIH B PacTBOpPE XJIOpUIa
menu (1) xxenezom.

KourpouabHas padora Ne 3.

TEMA 5. lIpaktuxym Nel. [Ipocreiimue onepanun ¢ BemecTBoM (5 uacos).
[Ip.p. Nel. IlpaBuna TexHuku 0€30MaCHOCTHU MPH pabOTe B XUMUIECKOM KaOMHETE.
[Tpuemsbr oOpamienus ¢ J1ab0OpPaTOpPHBIM OOOPYAOBAHHEM M HarpeBaTEIbHBIMU
npudbopamu.

[Ip.p. Ne2. HaGmroneHus 3a MU3BMEHEHUSIMU, TIPOUCXOISIIUME C TOPSAIIEH CBEUOH, U
ux omucanue. IIp.p. Ne3d. Anamu3 nouBel u Boabl. [Ip.p. Ned. Ilpuznaku
xumuueckux peakuui. Ilp.p. NeS. Ilpurorosienue pactBopa caxapa H
OIIPENIEJIEHNE MAaCCOBOM JJOJIA €0 B PaCTBOPE

TEMA 6. PacrBopenmne. PacrBopbl. CBoiicTBa pacTBOpPOB
31eKTpoauToB (18 uacoes)

PactBopenue kak (usuko-xumuueckuil nponecc. [lonstue o ruapartax u
KpucTaoruaparax. PactBopuMmocts. KpuBbIE pacTBOPUMOCTH KAaK MOJIEIb
3aBUCUMOCTH PACTBOPHMMOCTH TBEPJIBIX BEIIECTB OT TeMmnepaTypsl. HackieHnnsie,
HEHACBIIIEHHBIE U MEPECHIINIEHHBIE PACTBOPHI. 3HAYECHUE PACTBOPOB JJIsI TPUPOJIbI
U CEJIbCKOTr0 XO35MCTBA.

[TonsitTue 00  DICKTPOJUTUYECKON  JIUCCOIUAIMU.  DJIEKTPOJIUTHI U
HEJJICKTPOIUTHI. MEXaHU3M JHCCOUMALMU DJIEKTPOIUTOB C PAa3JIUYHBIM THUIIOM
XUMHUUYECKON cBsi3U. CTeneHb 3JIEKTPOJUTUUECKON auccouuanuu. CHUIIbHBIE H
ci1a0ble DIIEKTPOJTHUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPHUH AIEKTPOJUTUUECKON auccouranuu. MloHHbIe
ypaBHEHUS peakuuid. YCJIOBUS TPOTEKaHUS peakiuu OoOMeHa MEXIy
AJEKTPOJIUTAMU JI0 KOHIIA B CBETE MOHHBIX MPEACTABICHUMN.

Kinaccuduxanys HFOHOB M X CBOMCTBA.

Kucnotsl, ux knaccuduxanus. Juccomnuanus KUcIOT U UX CBOMCTBA B CBETE
TEOPUH BIECKTPOJMTUYECKON nucconranu. MoneKkyasapHble 1 HOHHbIC YpaBHEHUSA
peakuuii KUCioT. B3auMoaencTBUE KUCIOT C METAUIAMU. DJICKTPOXUMUUYECKHI
PN HaNpsDKEHUM METauioB. B3anMoaencTBUE KUCIOT € OKCUAAMHU METAJJIOB.
BzaumopaencTBue KHUCIOT C€ OCHOBAaHMSIMU — PEaKUUs HEUTpaIv3aluu.
B3aumopeiicTBue kucnot ¢ consimu. Mcnonb3oBanue TabIUIlbl paCTBOPUMOCTH JIJIS
XapaKTEPUCTUKH XUMUYECKHUX CBOMCTB KUCJIOT.

OcHoBanwus, ux kinaccuduxanus. Jlucconmanysi OCHOBaHHMIM U UX CBOMCTBA B
CBETE TECOPUM DJICKTPOJUTHUECCKOW TUCCOUAlUU. B3anmMoaeincTBUE OCHOBAaHHM C
KHCIIOTAaMHU, KHCIOTHBIMA OKCHJIaMH W COJSMHU. Vcmomb3oBaHWE TaOJUIIBI
pacTBOPUMOCTH  JUIsl  XapPaKTEPUCTHUKH XUMHUYECKHMX CBOWCTB OCHOBAHHI.
Pa3noxeHue HepaCTBOPUMBIX OCHOBAHUM ITPU HArPEBAHUH.
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Conu, ux xnaccupuKkaluss W JUCCOLMAIMS PA3JIMYHBIX TUIIOB COJIEH.
CpoiicTBa cojeil B CBeT€ TEOPUU  DIIEKTPOIUTHUYECKOW  UCCOIMAIUU.
B3aumopeiicTBue coneit ¢ MeTalylaMHu, YCJIOBHUSI TPOTEKAHHS JTUX pPEaKIUH.
B3auMmopeiicTBue coseil ¢ KUCIIOTaMu, OCHOBAaHUSAMU U coJisiMU. Mcronb3oBaHue
Ta0JIMIIBI PACTBOPUMOCTH JJIS XapaKTEPUCTUKUA XUMUYECKUX CBOMCTB COJIEH.

O6o00menne cBefaeHUd 00 OKCHMJIaX, MX KJIacCUPUKAIMU U XUMHYCCKHUX
CBOMCTBaXx.

['eneTnyeckue psiibl METANIOB U HEMETAJUIOB. [ 'eHeTnYecKas CBSI3b MEXIY
KJIACCaMH HEOPraHWYECKHUX BEILECTB.

OKHCIUTENEHO-BOCCTAHOBUTEIIbHBIE pEaKLuu. Oxucnurens U
BOCCTAHOBUTEIb, OKHCIIEHUE U BOCCTAHOBJICHHE.

Peakuuu noHHOTO 0OOMEHA M OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.
CocraBneHue ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHI METOIOM
3JIEKTPOHHOT'O OaaHca.

CBolicTBa IPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIJIOB, KUCIIOT U COJIEH B
CBETE MPEACTABIECHUI 00 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOIIECCAX.

JdemoncTtpanun.  VcnblTaHne  BEMIECTB M MX  pacTBOPOB  Ha
JIEKTPOIPOBOIHOCTD. J[BMKEHHE OKpAIIEHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.
3aBUCUMOCTDb  JJIEKTPOIPOBOJHOCTH YKCYCHOM KHCIJIOTBI OT KOHIICHTPALWU.
B3aumojeiicTBe IIMHKA € CEepoi, CONSIHOM KucioToH, xmopuaom wmemu (11).
['openne maraus. BzaumoaencTBue XJIOPHOM U CEPOBOIOPOIHON BOJIBI.

JlabopaTopHblie onbIThI. 8. Peakinn, XapakTepHbIE I PACTBOPOB KUCIIOT
(consHOM wnM cepHOM). 9. Peakuum, XapakTepHbIE ISl PACTBOPOB LIEIOYEH
(rugpokcuaoB HaTpust Wi Kanus). 10. [lomydeHue u cBOICTBA HEPACTBOPUMOTO
ocHOBaHus, Hampumep rujgpokcuna meau (l1). 11. Peakumu, xapakTepHbie s
pacTBOpoB cosier (Hampumep, s xjaopuaa meau (11). 12. Peakiuu, xapakTepHbie
I OCHOBHBIX OKCHIOB (Hampumep, s oOkKcuaa Kanblus). 13. Peakuuu,
XapaKTEPHbIC ISl KUCIOTHBIX OKCUIOB (HampuMep, JJis YTIEKUCIIOTo ra3a).

KonTpoabnas padora Ne 4.

TEMA 7. IIpaktukym Ne 2. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB (2 uaca).

[Ip.p. Ne6. CpoiicTBa KHCIIOT, OCHOBaHUM, OKcHIIOB U coiseil. [Ip.p. Ne7.
Perienue sxcrepuMeHTaIbHBIX 3a7a4.
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TemaTuuyeckoe pacnpeeieHue 4acoB

Ne m\nm Pa3nennl, TeMbl KoanyecTBo 4acosB
IIporpamma Pabouas
O.C.I'aOpuessina | nporpamMma
1 BBeneunue 4 4
2 ATOMBI XUMHUYECKHUX JICMCHTOB 10 10
3 [IpocThie BemecTBa 7 7
4 CoenuHeHUs] XUMHUECKHUX JIEMEHTOB 12 12
5 N3meHenus, IpoUCXOsIue ¢ BeIeCTBAMHU 10 10
6 [Tpaktukym Nel: ITpocrelimme onepanuu ¢ 3) 3)
BEILIECTBOM.
7 PactBopenue. PactBopsl. CBoiicTBa 18 18
pPacTBOPOB AJEKTPOJIUTOB
8 [TpakTukym Ne2: CBoiicTBa pacTBOPOB 2 2
AJIEKTPOJIUTOB.
UTOI'O 68 68
DopMBbI KOHTPOJIS
Ne m\n Paspennl, TeMbl IIpakTuyeckune | KoHTpobHbIE
padoThI padoThI
1 BBenenue - -
2 ATOMBI XMMHUYECKHUX 3JIEMEHTOB - 1
3 [IpocThie BemecTBa - -
4 CoennHeHns XUMUYECKUX DJIEMEHTOB - 1
5 N3MeHeHus1, TPOUCXOASAIINE C BEIIECTBAMU - 1
6 [TpakTukym Ne 1. IIpocreiine onepanuu 5 -
C BEILIECTBOM.
7 PactBopenue. PactBopel. CBoiicTBa - 1
PacTBOPOB AJIEKTPOIUTOB.
8 [TpakTukym Ne 2.CBoiicTBa pacTBOPOB 2 i
AJIIEKTPOJIUTOB.
Hrtoro 7 4
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TPEBOBAHMUA K YPOBHIO IIOJII'OTOBKH YUHALIIUXCA

B pe3yiabTarte n3ydyeHus Kypca XuMHuu B 8 Kjiacce y4eHHK H0JI7KEH

3HATH / MOHUMATH

s XUMUUECKYI0O CUMEBOUKY. 3HAKHU XHMHYCCKHX OJICMCHTOB, (I)OpMYJ'IBI
XUMHUYICCKUX BCIICCTB U YPABHCHUA XUMHUUICCKHUX peaKHHﬁ;

e GAIICHENIUIUE XUMUYECKUE NOHAMUA. XAMHUYECKHM DJJIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAsl M MOJEKYJISIpHAsl MacChl, NOH, XUMHYECKast
CBSI3b, BEIECTBO, KJIACCU(UKAIMS BELIECTB, MOJb, MOJSPHAs Macca, MOJSPHBIMI
o0beM, XUMHYECKas peaklus, KIacCH(PHUKAIUS peaKIuil, DJJICKTPOIUT U
HEDJIEKTPOJIUT, MIEKTPOJIUTHIECKAS TUCCOLMALMS, OKUCIUTEID U BOCCTAHOBUTEID,
OKHCJICHHE U BOCCTAaHOBJICHUE;

* OCHOGHblEe 3AKOHbl XUMUU: COXPAHEHUS MAacChl BEIIECTB, IOCTOSHCTBA
COCTaBa, IEPUOANYECKUI 3aKOH;

yMeThb

e Hazvléeamb: XUMHUICCKHUC 3JICMCHTBI, COCAMHCHUA N3YYCHHbBIX KJIACCOB,

e 00bACHAmMb: (UNYECKUN CMBICI aTOMHOTO (MOPSIKOBOTO) HOMEpa
XUMHYECKOTO 3JIEMEHTA, HOMEPOB TPYIIbl U NEPUOAA, K KOTOPHIM JJIEMEHT
MPUHAUICKUT B mnepuoaudeckon cucreme /.M. MenneneeBa; 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB DJJIEMEHTOB B IIpelefiax MaJIbIX II€pUOJIOB U TJIABHBIX
MOATPYIIIT; CYIITHOCTh PEaKIIMi HOHHOTO OOMEHa;

e XApaKmepu30eams: XUMUYECKUE 3JIEMEHTHI (OT BOJIOPOJA J0 KajblUsl) Ha
OCHOBE UX TMOJIOKEHUs B nepuoaunueckon cucreme J[[.M.Menneneera wu
OCOOCHHOCTEM CTPOEHUS HUX AaTOMOB; CBSI3b MEXKIY COCTAaBOM, CTPOCHUEM U
CBOMCTBAMH BEIIECTB; XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
BCIIIECTB;

e onpedensimp: COCTaB BEIIECTB MO UX (HopMysiaM, TPUHAIIICKHOCTH BEIIECTB
K OMPEICIICHHOMY KJIACCYy COCIMHEHMM, TUTIBI XUMUUECKUX PEaKIui, BaJICHTHOCTh
U CTCIEHb OKHCJICHUS JJIEMEHTAa B COCIMHEHUSIX, THI XHUMHYECKOH CBS3H B
COEIMHEHUSAX, BO3MOXKHOCTh MPOTEKAHUS PEAKIMi HOHHOTO OOMEHa;

e cocmagnamp. (QOPMYINIbI HEOPTAHUYECKUX COCIMHEHUUA  M3YYEHHBIX
KJIACCOB; CXEMbl CTPOEHUS aTOMOB IMepBbIX 20 3JIEMEHTOB MEPUOANYECKON
cucremsl JI.M1.MenaeneeBa; ypaBHEHUS XUMUYECKUX PEAKIINM;

e 0Opauiamuca C XUMUYECKOU TTOCY/I0H U JTa0OpaTOPHBIM 000PYI0BAHUEM;
* PACNO3HABAMb ONBIMHBIM HYMeM: PACTBOPHI KHCIOT U HICTIOYCH;

* GbIUUCAAMDB: MACCOBYIO JOJI0 XHUMHUYECKOTO »J3JieMeHTa 1o (opmyie
COEJIMHEHHUS; MAacCOBYIO JOJIO BeIleCTBa B PACTBOPE; KOJMYECTBO BEUIECTBA,
00beM WJIM Maccy MO KOJMYECTBY BEIIECTBA, 00bEMY HIIM MAacC€ PEareHTOB WIH
MPOJYKTOB PEaKIINH;

HCIIOJIB30BaATh HpHOﬁpeTeHHbIe SHAHUAA M YMCHHHA B HpaKTquCKOﬁ
HACATECJIBbHOCTH " HOBCGHHCBHOﬁ KM3HU 1JIA:

« 0€30MMacCHOI0 OOpaleHus ¢ BEUIECTBAMU U MaTEepUaIaMH;
* 5KOJIOTUYECKHU TPAMOTHOTO MOBEAEHUS B OKPYKaIOIIEH Cpee;
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¢ OOCHKHW BJHAHHUA XHMHYCCKOI'O 3arps3HCHUA Opr}KaIOHICﬁ Cp€abl Ha

OpraHu3M 4YCJIOBCKA,

2.
3.

4.

e KPUTUYECKOU OIICHKU HH(POPMAIUH O BEIIECTBAX, UCIIONb3yEMbIX B OBITY;
e [IPUTOTOBJICHUS PACTBOPOB 3aJaHHON KOHLICHTPALIUH.

OIIMCAHUE YYEBHO-METOANYECKOI'O U MATEPHUAJIBHO-
TEXHUYECKOI'O OBECIHEYEHUSA OBPA3OBATEJBHOM
AEATEJIBHOCTHU

Cnucoxk pekoMeHayeMoi y4eO0HO-MeTOAUYeCKOM JINTEPATYPhI

1. Tlporpamma kypca xumuu 1 8-11 kiaccoB 001eo0pa3zoBaTEIbHBIX

yupexaenuit. Astop O. C. I'abpuenss, poda Mocksa. 2010r.

O. C. I'abpuensn, «Xumusg 8», Jlpoda Mocksa. 2009r.

3. 0. C. T'abpuensa IlocoOue nnsi y4yuTens XUMHH 10 [JIAHUPOBAHHIO
y4eOHOro Marepuana B § Kjacce.

4. O. C. T'aopuensn, H.Il.BockoOoitnukoBa, A.B. Amykoa «HactonpHas
KHUTa yuutens xuMun 8 kiace» Mocksa «Jlpoda» 2004r.

5. O. C. I'aOpuensiH KOHTPOJIbHBIE U MIPOBEPOUYHBIE PAOOTHI «XUMUS 8 Kiaccy,
Hpoda Mocksa. 2000r.

6. O.C. T'abpuensn, A.B. flmykoBa «Xumus. Pabouast TeTpaap K ydeOHUKY

O.C. I'abpuensna «Xumus 8», Mocksa, poda, 2009.

no

7. UnrtepHer.

CpeacrBa o0yueHust
PaznaTounplii ¥ JUAAKTUYECKUM MaTepuasl, COCTOSIIMA W3  TaOJIUIIL:
MEPUOJIMYECKOM, PACTBOPUMOCTH, OCHOBHBIC€ COOTHOIICHUS B XUMHUH,
TpeOOBaHUsI K pelieHu0 U 0GOPMIICHUIO PACUYETHBIX 3a/lady, OTHOCHUTEJIHbHOU
MOJICKYJISIDHOM MAacChl HEOPTraHMYECKMX W OPraHUYE€CKHX BEIIECTB, pPsil
AJIEKTPOOTPHUILIATEIIBHOCTH ~ METaJJIOB, KauyEeCTBCHHBIC  pEaKIUU  Ha
OpraHWYeCKWe M HEOPTaHWMYEeCKHE BeIIecTBA M (DYHKIIMOHAIBHBIC TPYIIIHI,
BUJIbI N30MEPUH.
TabnuIel ¥ MaKeTHI 110 XMMUH TEMAaTHIECKOTI0 XapaKTepa.
TexHudeckue ¥ DIEKTPOHHBIE CpEACTBA OOYYECHHS M KOHTPOJS 3HAHUU
y4aumxcsl.
XUMHUYECKHE PEAKTUBBI U XHUMHYECKOE OOOpYyAOBaHHUE [Jisi MPOBEICHUS

71a00paTOPHBIX OMBITOB, MPAKTUYECKUX 3aHATUNA U JEMOHCTPALIUN.

3.
6.
7.

IlewatHbie mocoOusl.
[TopTpeTsl y4eHbIX XUMHUKOB.
Buneodunsmel, JIBJl 1 paznuuHbie Mpe3eHTALUN 110 XUMHUH.
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COIEPKAHUE YYEBHOI'O IPE/IMETA 9 KJIACC

IloBTOPpEHHE OCHOBHBIX BOIIPOCOB KYpcCa

8 ki1acca u BBegeHue B Kypc 9 kiacca (6 uacos)

XapakTepuCTUKa 3JEMEHTA MO €ro IMOJOXEHHUI0O B IMEPUOJUYECKON CUCTEME
xumuueckux aneMeHnTtoB JI. M. MenaeneeBa. (CBolicTBa OKCHIOB, KHCIIOT,
OCHOBAHUU U COJIEW B CBETE TECOPUH JICKTPOIUTUUECKON JTUCCOLIMALINU U TTPOLIECCOB
OKHCJICHUSA-BOCCTAHOBJIEHUS. | €eHETUUECKHE PsIIbl METAJIJIA Y HEMETAILIA.

[TonsiTue o mnepexogHbIx d3JeMeHTax. AMoTepHOCTh. ['eHeTHdecKkuil pss
MIEPEXOTHOTO JJIEMEHTA.

[Iepronnyeckuil 3aKOH U MEPUOANYECKAST CUCTEMA XUMHUYECKUX 3JIEMEHTOB /l.
W. MeHneneeBa B CBETE yUEHHUs O CTPOEHUM aToMa. VX 3HadeHue.

JlaGopaTopublii onbIT 1. [TonyueHne ruapokcuaa IMHKA U UCCIIEIOBAHUE €TO0
CBOMCTB.

TEMA 1. Metauisl (15 uacos)

[TonoxxeHne METAJIOB B MEPUOJINYECKON CUCTEME XMMUUYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa. Merammyeckass KpUCTAIIMYECKash pEUIETKAa M METaJIMYecKas
XUMHU4eckas cBsizb. O0mme pusnueckue cpoiictBa MetauioB. CIiiaBbl, UX CBOMCTBA
M 3HaYCeHWE. XHUMHUYECKHME CBOMCTBA METAUIOB KAK  BOCCTAHOBUTEJIECH.
DJIEKTPOXUMHUYECKUN Psii HANPSIKEHUM METAIUIOB M €ro HCHOJIb30BaHUE IS
XapaKkTepUCTUKA XUMHUYECKMX CBOMCTB KOHKPETHBIX MeTauioB. CrocoObl
MOJyYEHUs METAJUIOB: MHAPO-, TUAPO- U 3JeKTpomeTaiutyprusi. Koppos3usa meramnos
U CIocoObl OOpHOBI C HEH.

OO0mas xapakTepUCTUKA HEJOYHBIX MeTalja0B. MeTauibl B MpUpoOeE.
OO6mue crnocoObl ux mnonydenusi. Ctpoenue aroMmoB. lllemounbie MeTamiabl —
MPOCTBhIC BEIIECTBA, WX (PU3MUECKMEe M XUMHUYECKHE CBOWMCTBAa. BakHeimme
COCIMHEHUS WIEJOYHBIX METAJUIOB — OKCHUbI, THAPOKCHABI U COJU (XJOPHUIBI,
KapOoHaThl, Cynb(aThl, HUTpPaAThl), UX CBOWCTBA W MPUMEHEHHWE B HAPOIHOM
xo3siiicTBe. Kanuiineie ynoOpenusi.

O6mas XapakTepHCTHUKA DdDIEMEHTOB TilaBHOW mnoxarpynmns ||
rpynnsl. CtpoeHue aroMoB. Il{enodyHo3emMenbHbIe METAITbI — MPOCTHIE BEIECTBA,
ux  (Qusnueckue U XUMHUYECKHE CBOMCTBAa. BaxkHeimme  coeauHEeHHs
IIEJI0OYHO3EMENBHBIX METAUIOB — OKCHJBI, THIPOKCHUIBI M COJIM (XJIOPUJIBI,
KapOOHaThl, HUTPATHI, Cyiabdarel U ¢docdarbl), UX CBONCTBA W MPUMEHEHUE B
HapOJHOM XO3S5IHCTBE.

Antomunuii. CrtpoeHue aroMa, (U3MYECKHME KM XUMHUYECKHE CBONCTBA
npoctoro BemniectBa. CoeAUHEHUS aIOMUHUS — OKCHUJ M THUIPOKCHI, UX
ampoTtepHbIii xapakTep. Baxuelmue conu amomunusd. [IpuMeHeHue alrOMUHUS U
€ro COCIMHECHUM.

Kenezo. Crpoenue atoma, GU3NYECKNE U XUMHUYECKHE CBOMCTBA MPOCTOTO
Berectsa. ['enermueckue psasl Fe”* u Fe**. KadecrBennbie peakuun Ha Fe’ i Fe®'.
Baxnenmme coam kene3a. 3HAUEHHE JKeJie3a, €ro COSOUHEHWH M CIUIaBOB B
IIPUPOJIE U HAPOAHOM XO35MCTBE.

HNemoncTpamuu. OOpasrpl MIETOYHBIX W IIEIOYHO3EMEIBHBIX METaJIIOB.
OOpa3upl  criaBoB. BzaumopneilcTBue HaTpusi, JIUTUS W KalblUUig C BOJOW.
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B3aumopeiicTBie HATpUs W MarHUsl C KUCIOpOAOM. B3anMopeicTBre METaioB ¢
HemeTaiamu. [lonydenne rugpokcuaoB sxeesa (1) u (1),

JlabopaTtopHubie onbIThl: 2. O3HaKoMIIeHHE C OOpa3llaMu METaJJIoB. 3.
B3auMopeiicTBue METaJIOB ¢ pacTBOpaMU KHUCIOT U cosieid. 4. O3HaKOMIIEHHE C
oOpa3iaMy NPUPOJHBIX COCIWHEHHWM: a) HaTpus;, O) KajablUs; B) aFOMUHUS; T)
xene3a. 5. [lomydeHwe THAPOKCHIA QITIOMUHHS ¥ €ro B3aMMOJCHCTBHE C
pacTBOpaMH KUCIOT 1 wienoueii. 6. KauecTsenuble peakuun Ha nonsr Fe** u Fe**

Tema 2. IlpakTukym Ne 1. CBoiicTBa MeTa/IJIOB U MX coeiMHeHuil (3 uaca)

1. OcymiecTBieHue I[EMOYKH XUMHUYECKUX TMPEBpAIIEHUN METauioB. 2.
[Tomyuenue u CBOICTBa COeIMHEHUN MeTauioB. 3. PelieHne 3KCneprMEeHTaTbHbBIX
3aJa4 Ha PAaclIO3HABaHUE U ITOJIy4EHHE BELIECTB.

TEMA 3. Hemerasuinl (23 uaca)

OOwast XxapaKTEepUCTHUKAa HEMETAJJIOB: MOJIOXKEHHUE B NMEPUOAMUYECKON CHUCTEME
. . MenneneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB, 3JIEKTPOOTPULIATEIBHOCTh KaK
Mepa «HEMETAJUIMYHOCTH», PSI  AJIEKTPOOTpHULATENbHOCTH. Kpucrammaeckoe
CTPOEHHE HEMETAJJIOB — IPOCTBIX BeHIECTB. AsutoTponus. PU3HUECKHe CBOMCTBA
HeMeTaul0B. OTHOCUTENIBHOCTD MOHATUN «METAILID), «HEMETAILD).

Bonopon. IlonoxeHne B MEPUOIMYECKON CUCTEME XMMHYECKHX 3JIEMEHTOB
J. . Menneneesa. CtpoeHne aroma W MOJEKyJbl. DU3nUecKue U XUMHUYECKHUE
CBOMCTBa BOAOPO/IA, €r0 MOIYyYEHUE U IPUMEHEHHE.

O6mas xapakTtepuctuka ranoreHoB. Crpoenue artomoB. IIpocteie
BEILIECTBA, HUX (U3MUECKME U XUMHUYECKHE CBOMCTBA. (OCHOBHBIE COEIMHEHUS
rajJjloreHoB (TaJOreHOBOJIOPOJIbI M TaJIOTE€HU[bI), UX CcBoicTBa. KauecTBeHHas
peakuusi Ha XxJjopua-uoH. Kparkue cBeneHus o xjiope, Opome, ¢pTope M HOAE.
[IprumeHeHune rajJoreHoB U UX COCIMHEHUN B HAPOJHOM XO35IMCTBE.

Cepa. CrpoeHue aroma, aJulOTpPONUS, CBOMCTBA U NPUMEHEHUE POMOUYECKOI
ceppl. Oxcuawl cepol (IV) u (VI), ux mnomydeHue, CBOWCTBA W TNPUMEHEHHE.
CepoBozopoHass M cepHHCTass KHCHOTBL. CepHas KHCIOTa M €€ COJH, HX
IpUMEHEHUE B HApOJAHOM X03diicTBe. KauecTBeHHast peakius Ha Cyiab(aT-HOH.

A3oT. CTpoeHne atoMa U MOJIEKYJIbI, CBOMCTBA MPOCTOTO BEUIECTBA. AMMHUAK,
CTPOEHHUE, CBOWCTBA, MOJydYeHUE U npuMeHeHue. Cojii aMMOHUS, UX CBOWCTBA M
npumeHenue. Oxcunpl azota (1) u (IV). A3oTHas kwuciora, ee CBOWCTBa H
npumeHenue. Hutpatel W HUTpUTH, mOpodiieMa HUX  COAEpXKAHUS B
CEJIbCKOXO3SIICTBEHHOM NMPOAYKIIMU. A30THBIE YA0OPEHHUS.

®ocpop. CrpoeHue aroma, awIOTpONuUs, CBOMCTBA OEJIOr0 M KpPacHOIO
dochopa, ux mnpumeHenue. OcHOBHBIC coeauHeHus: okcug ¢dochopa (V),
optodochopHas kucnota u pocdarsl. DochopHbie y10OpEHUS.

Yraepoa. CrpoeHne aroma, aUIOTPONMUS, CBOWMCTBA  AJIOTPOMHBIX
moaudukammii, npumenenue. Oxcunsl yriepoma (II) u (IV), ux cBoiictBa u
npumeHenue. KadectBeHHas peakuusi Ha yrieKucibiii ra3. KapOoHaThl: KaJIbIIWT,
coJla, MoTalll, UX 3HAYEHHE B NPHUPOJAE M >KM3HU yernoBeka. KauecTBeHHas peakuus
Ha KapOOHAT-HOH.

Kpemuuii. CtpoeHue aTtoma, KpUCTAUIMYECKHM KPEMHHM, €ro CBOICTBA H
npumeHenue. Okcun kpemuust (1V), ero npuponnbsie pazHOBUAHOCTH. CHIMKATHI.
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3HaYCHUE COEIMHEHUW KpPEMHHMSI B J>KMBOM W HexuBoW mnpupoae. Ilonstue o
CUJIMKATHOM MPOMBIIUIEHHOCTH.

JMemoncTpanuu. O0pasiibl rajJoreHoB — MPOCTHIX BellecTB. BzauMmopaeiicTeue
raJIOreHOB C HATpUeM, aJlOMUHHMEM. BbITecHeHue xJopoM Opoma WM HOAa U3
pacTBOPOB UX COJIEH.

B3anmoseiicTBre cepbl ¢ METaUIaMU, BOAOPOAOM U KUCIOPOJIOM.

B3anmonenicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEIBIO.

[lormomenre yrieMm pacTBOPEHHBIX BEIIECTB WM Ta30B. BoccTaHoBieHHE
Meau W3 ee okcuaa yriaem. OOpa3ubl MPUPOIHBIX COEIUHEHUH XJI0pa, CEephl,
docdopa, yriaepona, kpemaus. OOpas3ilbl BAXKHEUIIUX 71T HAPOAHOTO XO3SHCTBA
cynb(daroB, HHUTpaTOB, KapOoHATOB, (docdaroB. OOpa3ibl CTEKIA, KEPAMUKH,
LEMEHTA.

JlabopatopHbie omnbIThbl. 7. KayecTBeHHas peakius Ha XJIOPUA-HOH. &.
KauecTBenHas peakuust Ha cynbdar-uos. 9. Pacno3naBanue coneir aMmmonus. 10.
[TosyueHue yriaekuciioro rasa u ero pacrnosHasanue. 11. KauecTBeHHas peakius Ha
kapOoHaT-uoH. 12. O3HaKOMIIEHHUE C IPUPOJHBIMU CUIMKaTtaMu. 13. O3HaKOMIICHHE
C NPOAYKIMEN CHIIMKATHOM MPOMBIIIJIEHHOCTH.

Tema 4. IIpakTukym Ne 2. CBoiicTBa HEMETALIOB M MX coequHeHuid (3
yaca)

4. PelieHue 3KCIIEpUMEHTAIBHBIX 3a11a4 1o teme «lloarpynmna kuciopoaa». S.
Pemienne sxcnepuMeHTanbHbIX 3a7a4 1o Teme «lloarpynmnel a3ota u yriepoaa». 6.
[Tonyuyenue, cobupanue U pacio3HaBaHHUE ra30B.

Tema 5. Oprannyeckue coequnenus (10 uacos)

BemecrBa opraHnueckMe W HEOPraHUYECKUE, OTHOCUTEIBHOCTH MOHSTHUA
«OpraHnyeckue BemiecTBay. [IpuunHbl MHOTOOOpa3us OpPraHWYECKUX COCIUHECHUM.
XUMHUYECKOE  CTPOCHUME  OpPraHMYECKMX  COCOUHEHUM. MOJIeKyIsipHbBIE U
CTPYKTYpHBIEC (DOPMYJIIBI OPraHUYECKUX BEIIECTB.

MeraH u 3TaH: cTpOoeHUE MOJIEKYJ1. I OpeHre MeTaHa u 3TaHa. JleruapupoBaHue
sraHa. [ [pumeHeHnne merana.

XUMHUYECKOE CTPOCHUE MOJIEKYJIbI 3TWiEHA. J[BOMHas CBs3b. B3anmonencreue
ATUJICHA C BOJOM. Peakiinu nonuMepusauu dtuiieHa. [1oausTuiieH u ero 3HauyeHue.

[ToHsiTHe O MpeneNbHBIX OJHOATOMHBIX CIHUPTAX Ha MPUMEpPAX METAHOJA U
3TaHoJia. TpexaTOMHBIN CIUPT — TJIULEPHH.

[lonarue 00 anplaerujgax Ha MPUMEpPE YKCYcHOro anpaeruaa. OKucieHue
aJbJEru1a B KUCIOTY.

OIHOOCHOBHBIE TpeJiefibHbIe KapOOHOBBIE KHCIOTHI Ha TMPUMEpPE YKCYCHOM
kuciaoTel. Ee cBoiicTBa u npumeHenue. CreapuHoBasi KHCJIOTa KaK MPEACTABUTEID
KUPHBIX KapOOHOBBIX KUCIIOT.

Peakiuu srepudukanuy u MOHITHE O CIOXKHBIX dupax. Kupbl Kak CIOKHbBIE
A(UPHI TIUIEPUHA U KUPHBIX KUCTIOT.

[ToussTne 00 aMHUHOKHCIOTaX. Peaknuu MOJUKOHIEHCAUMU. benku, ux
CTpOCHHE U OMOJIOTHYEcKast pOJib.

[Tonsitue 00 yrieBomax. I'miokosa, ee cBoiictBa u 3HaueHue. Kpaxman u
1eJUTI0J1032a (B CpaBHEHUH ), UX OMOJIOTUYECKas POJIb.
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JemoncTpanuu. Mojenn MONEKyadl MeETaHa U JIPYyruX YIJIEeBOJOPOJIOB.
B3aumopeiictBue 3tuieHa ¢ OpOMHOM BOJON M pacTBOpPOM INE€pPMAaHraHaTa Kajusl.
OOpa3upl sTaHoia W riuuepuHa. KauecTBeHHass peakuuss Ha MHOIOATOMHBIE
cuuptel.  [lomyuenume  ykcycHo-TuioBoro — 3¢upa.  OMbBUIEHHE  KHpa.
B3aumopneiicTBue IIIOKO3bI € aMMHauHbIM  pacTBOPOM OKcHaa cepedpa.
KauecTBeHHast peakuus Ha Kpaxmai. Jloka3aTenbCTBO HaIW4Ms (PYHKIIMOHAIBHBIX
TPYIII B paCTBOPAax aMHUHOKHUCIOT. ['opeHue 0enKoB (IuepCcTH WM NTUYBUX HEPHEB).
[IBeTHBIC peakIy OEIKOB.

Jlabopatopubie  onbIThl. 14.  HM3rotoBneHwe  Mojeleld  MOJIEKYJ
yrieBogoponoB. 15. CoiictBa mimiepuHa. 16. B3aumonaeicTBUE TIIIOKO3BI C
ruapokcuaom Meau (l1) 6e3 HarpeBanus u npu HarpeBaHuu. 17. B3aumopeiictBue
Kpaxmaja ¢ HOJOM.

Tema 6. O0001IeHHE 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI
(8 uacos)

@u3n4ecKuii CMBICHT MOPSAKOBOTO HOMEpa »3JIEMEHTAa B MEPUOAUYECKON
cucrteMme xumuueckux 3nemeHToB Jl. . MeHneneeBa, HOMEpOB MEPUOAA U TPYMIIBI.
3aKOHOMEpPHOCTU MU3MEHEHHSI CBOMCTB 3JIEMEHTOB U MX COCIMHEHUN B MEpUOAax U
IpyIIax B CBETE MPEJICTABICHUNA O CTPOCHHUM AaTOMOB »3JIEMEHTOB. 3HAYCHHE
MEPUOIMYECKOTO 3aKOHA.

Tunbl XUMAYECKUX CBSI3€M W TUIIBI KPUCTALNIMYECKUX PEIIETOK. B3anMOCBS3b
CTPOEHUS U CBOMCTB BEIIECTB.

Knaccudukanus XUMUYECKUX pEeakUil MO pa3iuyHbIM MpU3HAKaM (YUCIO U
COCTaB pearupyrommux ¢  00pa3ylolUXcs BEIIECTB; TEIUIOBOM  A(ddekT;
WCIIOJIB30BaHUE KaTajdu3aTopa; HamnpaBieHUE;, U3MEHEHUE CTEMEeHEH OKUCIICHUS
aTOMOB).

[IpocThie U cnokHbIE BemiecTBa. MeTamibl 1 HeMeTallibl. ['eHeTuuecKue psiibl
MeTasuia, HeMeTauia U nepexoaHoro Meramia. Okcuabl (OCHOBHbIE, aM(pOTEPHBIE U
KHCIJIOTHBIE), TUIPOKCUABI (OCHOBaHUA, aM(OTEpHbIE THIPOKCUIBI U KUCIOTHI) U
COJIM: COCTaB, KJacCHU(pUKALMS U OO0IIHEe XMMUYECKHUE CBOIMCTBA B CBETE TEOPUU
JIEKTPOJIUTUYECKON JUCCOLMALMU U NPEICTaBICHUH O IpouLeccax OKUCICHUS-
BOCCTaHOBJICHHS.
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Tabanua TeMaTHYECKOr0 pacnpeejieHusi KOJTHYeCTBA YacOB

No Paznensl, TeMbl KonuuecTBO yacoB
/o ABTOpCKasi PaGouasn
nporpaMmma nporpaMmma
[ToBTOpEHHE OCHOBHBIX BOIIPOCOB 6 6
1. Kypca 8 Kjlacca v BBEJICHHUE B KypC
9 xiacca
2. Tema 1. MeTauib 15 15
Tema 2. [Tpaktukym Nel. 3 3
3. CBoiicTBa METANIOB U UX
COEeIMHEHUN
4, Tema 3. Hemeraiis 23 23
Tema 4. [Ipaktukym No2. 3 3
5. CBolicTBa HEMETAJIJIOB U UX
COCIMHCHUH
6 Tema 5. Oprannueckue 10 10
COCJIMHECHUSA
7 Tema 6. O60011eHNE 3HAHU 11O 8 8
XUMHH 32 KypC OCHOBHOM IITKOJIBI
68 68 68
HNroro
DopMBbI KOHTPOJIA U PAKTHYECKHE PadOThI
Ne i/ Pasneinl, TeMbI IIpakTHyeckue KoHTpouabHbIe
padoThI padoThI
IToBTOpEHNE OCHOBHBIX - 1
1. | BompocoB Kypca 8 kiacca
Y BBEJICHUE B KypcC 9 Kjacca.
2. | Meramibl 3 1
3. | Hemerammsr 3 1
4. | Oprann4eckue COeIMHEHUSI. - -
5. | O600menne 3HaHmi 3a Kype - -
OCHOBHOM IIIKOJIBI.
Hroro 6 3

2. O3HakoMJIEHHE ¢ 00pa3IaMKi METAJJIOB.

HepequL naﬁopaTopme OIIBITOB
1.ITomy4yeHue ruapoKCcuIa IMHKA U UCCIEIOBAHNUE €T0 CBOMCTB.

3. BzaumoenicTBrEe METaIJIOB C pacTBOpaMu KHUCJIOT U COJICH.
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4. O3HakoMJIeHHE ¢ 00pa3aMu MPUPOJIHBIX COCAMHEHUMN: a) HATPUs; O) KaJbIlUs; B)
ATIOMUHUS; T) JKeJe3a.

5. IlonydeHue TUIPOKCHIA aTFOMUHUS U €r0 B3aMMOJEHCTBUE C pacTBOPaMU KHUCIIOT
U MHIEJIOYUEH.

6. KauecTBeHHbIC peakiiy Ha HoHbl Fe?* u Fe®,

7. KauecTBeHHas1 peakiusl Ha XJIOPUI-UOH.

8. KauecTBeHHas peakius Ha CyJab(aT-HoH.

9. PactiozHaBaHue CONEN aMMOHHS.

10. ITomydeHue yrieKknuciioro ra3a u €ro paclio3HaBaHHeE.

11. KauecTBeHHas peakuus Ha KapOOHAT-UOH

12. O3HakomIIeHHE ¢ TPUPOJHBIMU CHIIMKATAMM.

13. O3HakoMIIEHUE C TPOIYKIMEN CUITUKATHON MPOMBIIIIIEHHOCTH.

14. N3rotoBiieHre Mojiesield MOJIEKYJT YTIIEBOIOPO/IOB.

15. CBoiicTBa rauiepuHa.

16. BzaumopeiictBue Tioko3bl ¢ runpokcugom meau (ll) 6e3 marpeBanus u mnpu
HarpeBaHHH.

17. B3aumoielicTBUE Kpaxmalia ¢ HOJgoM.

TPEBOBAHUA K YPOBHIO IIOATOTOBKH

B pe3ynbrare uzydeHuid XuMuu B 9 Kiacce ydaiiuecs J0JKHbI 3HATh / IOHUMATh
-XUMUYECKYIO CUMBONUKY: 3HAKM XUMUYECKUX DJJIEMEHTOB, (OPMyJbl XUMHYECKUX
BEIIECTB U YPABHEHUSI XUMUYECKUX PEAKIIUIA;
-8aoiICHeluue XUMU4YecKue NOHAmuUs: XUMHYECKUH JJEMEHT, aToM, MOJIEKYJa,
OTHOCHUTEJIbHBIE ATOMHAsI XU MOJICKYJISIPHAsI MacChl, HOH, XMMUYECKasl CBSI3b, BEILIECTBO,
KJaccuuKalus BEIIECTB, MOJIb, MOJIIpHAs Macca, MOJIIPHBIA 00bEeM, XUMHYECKas
peakius, Kiaccuukamus peakiui, dJISKTPOIUT U HEIICKTPOIHT, ICKTPOIUTHICCKAS
JMCCOLIMAINS, OKUCIUTEIh U BOCCTAHOBUTE]Ib, OKUCJICHUE U BOCCTAHOBJICHUE;
-OCHOBHble 3AKOHbl XUMUU. COXPAHEHUS MACChl BEIIECTB, MOCTOSHCTBA COCTaBa,
MEPUOIUYECKUIN 3aKOH;

YMETh
-HA3b18aMb.; XUMAYECKUE AIIEMEHTBI, COCIMHEHUSI N3YYCHHBIX KJIAaCCOB;
-00vsIcCHAMb: (PU3NYECKUM CMBICT aTOMHOrO (MOPSIIKOBOTO) HOMEpPA XHUMHYECKOTO
AJIEMEHTa, HOMEpPOB TPYNIbl M MEPUOAA, K KOTOPHIM DJJIEMEHT MPUHAIJICKUT B
nepuoguueckon cucreme [.M. MeHnneneeBa; 3aKOHOMEPHOCTH WM3MEHEHHUS CBOMCTB
AJIEMEHTOB B MpeAeiax MaJIbIX MEPUOJOB W TJIABHBIX MOJTPYMIl; CYIIHOCTh peakiui
MOHHOTO OOMEHA;
-Xapaxkmepuzoeams. XUMHUYECKUE JIEMEHTHI (0T BOJAOPOAA A0 KajbllUs) HA OCHOBE UX
noJIoXKeHus B mepuoaunueckoit cucreme JI.1.MeHneneeBa u 0coOOEHHOCTEN CTPOSHUS HX
aTOMOB; CBSI3b MEXJy COCTaBOM, CTPOEHHEM M CBOMCTBAMHU BEILIECTB; XUMHYECKUE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEILIECTB;
-onpeodenamy; COCTaB BEIIECTB TO UX (opmynaM, MNPUHAIICKHOCTh BEIIECTB K
ONPEAECIEHHOMY KJACcCy COCIWHEHWW, THUIbl XMUMWYECKHUX PEAKUWW, BAJEHTHOCTb W
CTCIICHb OKHUCJICHUS DJIEMEHTA B COCOUHECHUSAX, TUI XMMUUYECKOM CBS3U B COCMHCHMUSX,
BO3MOYKHOCTh TIPOTEKAHUSI PEAKIIN HOHHOTO OOMEHa,
-cocmagnsams: (POPMyIbl HEOPTraHUYECKUX COCIMHEHHN H3YYEHHBIX KJIACCOB; CXEMBbI

20



CTpOe€HHUsI aTOMOB TiepBbIX 20 31eMEHTOB nepuoanueckon cucteMsl J.M.Mennaeneena;

YPaBHEHUS] XUMUYECKUX PEAKLUN;

-0bpawamuvcsi ¢ XMMUYECKOU MOCY 10 U J1a0OpaTOpHBIM 000PYI0BAHUEM;

-pacno3nagams ONbIMHLIM Nymem. KUCIOPOZ, BOIOPOJ, YIIEKHUCHIbIA ra3, aMMHAK;

pPacTBOPHI KUCIIOT U IIEI0UYeH, XJIOpUI-, CyIb(hat-, KapOOHAT-UOHBI;

-8bIYUCAAMb: MACCOBYIO JIOJII0 XMMHUYECKOTO JJIEMEHTa MO (opMysie COEIUHEHUS,

MacCOBYIO JIOJIO BELIECTBA B PAacTBOPE; KOJMWYECTBO BEIIECTBA, OOBEM WIM Maccy IO

KOJIMYECTBY BEIIECTBA, 00hEMY HJIM MacCEe PEarcHTOB WU MTPOyKTOB PEAKIINN;
WCITOJIB30BATh MIPUOOPETECHHBIC 3HAHUS U YMEHUS B MPAKTUICCKON NEITEIHHOCTH U

MTOBCEHEBHOM KU3HU JJIA:

-0e3omacHOro oOpalieHus ¢ BEIIeCTBaMH U MaTepUajaMH;

-3KOJIOTUYECKHU TPAMOTHOI'O MOBEACHUS B OKPYXKAIOIEN CPEIE;

-OLICHKM BJIMSIHUSL XHMHUYECKOTO 3arps3HCHUSI OKPYXKAIoIIEH Cpelbl Ha OpTraHu3M

YEJI0BEKA,

-KPUTHUYECKOM OIEHKH MH(POPMAIIUU O BEIIECTBAX, UCIIOIB3YEMBIX B OBITY;

-IIPUTOTOBJICHUS PACTBOPOB 33JaHHON KOHILICHTPALIUU.

OIIMCAHUE YYEBHO-METOANYECKOI'O U MATEPHUAJIBHO-
TEXHUYECKOI'O OBECIIEYEHUS OBPA3OBATEJIBHOM
AEATEJIBHOCTH

Y4e0HO-MeTOAMYECKUI KOMILICKT
[Iporpamma kypca xumuu st 8-9 KiaccoB 001€00pa30BaTENbHBIX  YUPEKICHUM.

O.C. T'abpuensn.- M.: [Ipoda, 2010 .

O.C.I'abpuensn, H.II.BockoGoiinukoBa. HacronpHas KHHra s y4ydTelns —
MeToaudeckoe rmocooue. M.: Jipod, 2002r.

A.M.Pageukwuii. Jlunaktuyeckuii matepuan no xumuu 8-9. M.: IIpocsemenue, 2006r.
O.C.I'abpuensu. Xumus-9 (6a3oBbiit ypoBeHb).- M.: JIpoda, 2010r.

O.C.TI'abpuensn, H.IL.BockobOoiinukoBa. HacTtonpbHas KHUra [ yudTens —
MeToanueckoe mocodue. M.: Jlpoda, 2002r.

JL.U.Copokuna, Xumus — 9, Kaproukn — 3aganus.- Caparos: JIumeit, 2008

COopHUKH TECTOBBIX 3a7aHul 10 moAroToBke k ['NA.

O.C.I'abpuensa. KonTponbHbie 1 poBepoUHbIe pab0ThI 1o xumuu 9 kiacc. M.: Jlpoda,
20009r.

H.C.HoBommunckas, 1.11. HoBomuuckuii. COOpHUK CaMOCTOSTENBHBIX pa0OT IO XUMHH
9 xnacc. Kpacuonap: Coserckas Ky6anp, 2003 r.

10.UnTtepHer.

oW E

CpeacrBa o0yueHust
Tabauis!.
OrnopHbI€ CXEMBI-TaOIUIIbI
Kommnprorep 1 MyJbTUMEIHIHBIN POEKTOP.
KoMIbroTEpHBIE YPOKH.
BuptyanbsHas naboparopusi.
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6. HaGopsr 00opynoBaHusi 1 peakKTHUBOB.

7. JlunakTuyeckre KapTOUKH.

8. TecToBbIe 3a1aHUS U KOHTPOJIbHBIE PAOOTHI.
9. Komnekuu.
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