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HHOACHUTEJBHASA 3AIINCKA

PaGouast mporpamma o XuMuu JJis 8 Kjlacca COCTaBjeHA YUYUTEIEM XUMHUU
MBOY muuneir Ne 4 r.Eiicka IlerponaBnoBeiM B.M. Ha OCHOBE aBTOpCKOM
IporpaMmbl Kypca XUMHUH A 8-9 KiaccoB 0011e00pa30oBaTENbHBIX YUPEKICHUIN.
O.C. Tabpuensn. — M.: [poda, 2010 r., coorBercTByMome PenepaabHOMY
KOMITOHEHTY ["'ocynapcTBeHHOro cTaHaapra oOiero oopa3oBaHus U JOMYIIEHHON
MunuctepcTBOM oOpazoBaHuss M Hayku Poccuiickoit ®eneparuu. Pabouas
yueOHasi mporpamma 1o XMMuHu B 8-OM KJlacce paccurTaHa Ha 68 dacoB (2 yaca B
Henenw). B nporpamme mpenycMOTpeHO NpoBeAeHUE 4 KOHTPOJIBHBIX paldoT, 7
MPaKTUYECKUX U 13 1ab0paTOpHBIX OMBITOB.

OcHOBHOE cofepKaHHE Kypca XMMHHM § Kjacca COCTaBIISIIOT CBEICHHS O
XUMHUYECKOM 3JIEMEHTE U (opMax €ro CylleCTBOBAHMS — aToMax, M30TOIax,
MOHAX, MPOCTBIX BELIECTBAX M BAXKHEHIIMX COCIMHEHHUSX 3JeMEHTa (OKCuAax H
ApyTux OMHAPHBIX COECJUHEHMSX, KHUCIOTaX, OCHOBAHMSX U COJISIX), O CTPOCHUU
BEIIECTBA (TUMOJOTUM XUMUYECKUX CBA3EH U BUJAX KPUCTAIMYECKUX PELIETOK),
HEKOTOPBIX 3aKOHOMEPHOCTSAX MPOTEKAHUSI pEaKUi U UX KIacCU(PUKAIIH.

H3yuenue xumuu 6 OCHOGHOU WIKOJIE HANPABIEHO HA O00CHMUMICEHUE
ceoyruux yenei:

#0CBOE€HHE Ba’KHEHIIUX 3HAHMI 00 OCHOBHBIX IMOHATHAX U 3aKOHAX XMMHH,
XUMHYECKON CUMBOJIMKE;

s0OBJIa/IeHUE YMEHUSAMHU HaOJI0AaTh XUMUUYECKUE SBJICHUS, MPOBOIAUTH
XMMHUYECKUN DKCIIEPUMEHT, IPOU3BOAUTH pPACyYeTbl HAa OCHOBE XUMHUUYECKHUX
(dbopMyI1 BEIIECTB ¥ YPaBHEHUN XUMUYECKUX PEAKIIHIA;

spa3sBUTHE IT03HABATEIbHBIX HHTEPECOB M HHTE/UICKTYAIBHBIX CITOCOOHOCTEH
B TIPOIECCE TMPOBEACHHUS XUMHYECKOTO JKCIEPHUMEHTa, CaMOCTOSTEILHOTO
NPHOOpETEHUs] 3HAHUH B COOTBETCTBHM C BO3HUKAIOIIMMHU KH3HCHHBIMHU
MOTPEOHOCTIIMU;

#BOCIIUTAHUE OTHOIICHUSA K XUMHH KaK K OJHOMY U3 (pyHIaMEHTAIBbHBIX
KOMITOHCHTOB €CTECTBO3HAHUS U DJIEMEHTY OOIIEYEIOBCUCCKON KYJIbTYPHI;

NpUMEHeHUe TOJYYeHHBbIX 3HAaHUW W yMeHM# 11 0€30MacHOro
WCITOJIb30BAHUSI BEIIECTB U MATEPUATIOB B OBITYy, CEIHCKOM XO3SIICTBE W Ha
MPOM3BOJICTBE, PEIICHUS MPAKTUYECKUX 3ajJa4 B TOBCEIHEBHOM KH3HHU,
NPEAYNPEKICHNUS SIBICHUN, HAHOCSAIIMX BpEd 3/I0POBBIO 4YEJIOBEKa U
OKPYKaroUIEn cpelie.
Beaymumu uiesiMmy npeiaraeMoro Kypca sBisitoTcs:

- MarepuaibHO€ €IMHCTBO BEILIECTB MPUPOIbI, UX T€HETUUYECKas CBSI3b;

- [IpUuMHHO-CNIECTBEHHBIE CBSA3U MEKIY COCTABOM, CTPOCHHEM, CBOMCTBAMU U

MIPUMEHEHUEM BEIIECTB;

- ITo3HaBaeMOCTh BEMIECTB U 3aKOHOMEPHOCTEN MPOTEKAHUS XUMHUYECKUX
peaKUunii;



- OOBsicHSIOMAS W TPOTHO3UPYIOMIAs POJIb TEOPETUUECKUX 3HAHWUW IS
dakTHUeCcKOTro

MaTrcprajia XMMHUHU 3JICMCHTOB,

- KonkpeTHOe XHMMHMYECKOE COEAMHEHHME TMPEACTaBIseT CcOO0OW 3BEHO B
HEMPEepPbIBHON IIeNM MpeBpalleHU BEIIECTB, OHO YYacTBYeT B KpPYrOBOpPOTE
XUMHUYECKUX DJIEMEHTOB U B XUMUYECKOI 3BOJIOIINH;

- 3aKOHbl TPUPOJBl OOBEKTHBHBI M IIO3HABAEMbl, 3HAHHWE 3AaKOHOB JaeT
BO3MOXHOCTb YIPAaBIATh XMMHYECKHMM IPEBPAIICHUSAMH BEILIECTB, HAXOIUTH
HKOJIOTUYECKH O€e30MacHble CIOCOOBl MPOU3BOACTBA M OXPaHbl OKpY’Karolien
Cpeasl O 3arpsi3HEHUMN.

- Hayka u npakTHka B3aMMOCBSI3aHbI: TP€OOBaHUS NPAKTUKH — JBMXKYLIAsl CHIIA
HaYKH, YCIIEXU MPAKTUKU 00YCIOBIEHBI JOCTUKEHUSIMU HAYKU;

- Pa3Burue XMMHUECKOM HayKM U XUMH3aLMU HAPOJHOTO XO34WCTBa CIyXat
MHTEpecaM 4eJIoBeKa M 00IIecTBa B LEJIOM, UMEIOT TYMaHUCTUYECKHIM XapakTep U
MIPU3BaHbI CIOCOOCTBOBATH PEUIEHUIO TJIO0AIBHBIX MPOOJIEM COBPEMEHHOCTH.

Bech Teopernueckuii maTepualnl Kypca XHUMHH JJIE OCHOBHOW IIIKOJIBI
paccMaTpuBaeTCs Ha MEPBOM TOJy OOYy4EeHHs, YTO MO3BOJISIET yyarumcs Oosee
OCO3HAHHO W TJIYOOKO M3Yy4HTh (DaKTHUECKUN MaTepual — XHMHIO 3JIEMEHTOB U
UX coemuHeHWH. Hapsgy ¢ 3TEM  Takoe TOCTPOCHHE TMPOTPaMMBI  J1aeT
BO3MOKHOCTh Pa3BHUBATh TOJYyYCHHBIC MEPBOHAYAIHLHO TECOPETUUCCKUE CBEICHUS
Ha OoratoM (aKTHUYECKOM MaTepuale XHUMHUHM »3JIeMeHTOB. B pe3ynbrare
BEIUTPBIBAIOT 00€ COCTABIISAIONINE Kypca: M TEOPHS, U (DaKTHI.

[Iporpamma mocTpoeHa ¢ YYETOM peai3alii MEXIPEIMETHBIX CBS3CH C
KypcoMm (u3uku 7 Kiacca, TJie M3y4alOTCsi OCHOBHBIC CBEJICHUS O CTPOCHUU
MOJICKYJ W aTOMOB, WM Ouojormn 6—9 KiaccoB, TJie JaeTrcs 3HAKOMCTBO C
XUMUYECKOM OpraHu3alen KJIeTKH U MpolieccaMu oOMeHa BEIeCTB.

[Iporpamma Kypca TMOCTpO€HAa IO  KOHIIEHTPUYECKOW  KOHIICTIIIUH.
Oco0eHHOCTh MpPOrpaMMbl  COCTOMT B TOM, 4YTOOBI COXPAaHUTh BBICOKHUM
TEOPETUYECKHA YPOBEHb M CHAENaTh OOYy4YeHHE MaKCHUMaJbHO Pa3BUBAIOIINM.
[ToaToMy BECh TEOPETHUCCKHI MaTepual Kypca XMMHH pacCMaTpPHBAETCsS Ha
NEepBOM TOJly OOyYEHHs, YTO TO3BOJIAET 00JIE€ OCO3HAHHO U TIIYOOKO H3Yy4YHUTh
(dakTHUECKUI MaTepHUall — XUMHUIO 3JIEMEHTOB U UX COCAMHCHUM.

Takoe mocTpoeHHE MPOTPaMMBI JTaeT BO3MOXKHOCTh Pa3BUBATH IOJIYYCHHBIC
MEePBOHAYAJILHO TOJYy4YEHHBIE 3HaHUS Ha OOraroM MPaKTHUYECKOM MaTrepHuaie,
npeaycMarpuBaeT (HOpMUPOBAHKE Y yUaITUXCS 00IeyueOHbIX YMEHUN U HABBIKOB,
YHUBEPCAIBHBIX CIIOCOOOB NESITEIbHOCTA M KIIOUEBBIX KOMIIETEeHIUHA. B sToM
HaIpaBJICHUU TIPUOPUTETaAMU i yueOHoro npeamera «Heopranumueckas Xumusi»
Ha CTYNEHH OCHOBHOTO OOpa3oBaHUs Ha 0a30BOM YPOBHE SIBIISIFOTCS: CpaBHEHHE
00BEKTOB, aHaNMM3, OIleHKA, KIacCU(UKAIUSA TOJYyYEHHBIX 3HAHHWH, TIOWCK
uHpopMalM B Ppa3IUYHBIX MCTOYHMKAX, YMEHUM HAONIOJaTh U OMHUCHIBATH
MOJTy4EHHBIE PE3YIIbTAThI, TPOBOJUTH dJIEMEHTAPHBIM XUMHUYECKUM SKCIIEPUMEHT.

[To okoHuaHuM 8-r0 KJlacca ydaliuecs MOJHOCTBIO OBJIAJICBAIOT 3HAHUSMU,
YMEHUSIMH U HaBbIKAMH B COOTBETCTBUM C DejepaibHBIM KOMIIOHEHTOM
['ocynapcTBeHHOTO CTaHaApTA.



JINYHOCTHBIE pe3yabTaThl H3Yy4YeHUs NpeAMeTa

- 8 UYEHHOCMHO-OPUEHMAYUOHHOU cgepe — YYBCTBO TOPJAOCTH 3a POCCHICKYIO
XUMUYECKYIO HAyKy, TYMaHU3M, OTHOIIICHUE K TPYY, [EJICYCTPEMIICHHOCTD;

--6  mpyooeou cghepe - TOTOBHOCTh K OCO3HAaHHOMY BBIOOpPY JaJIbHEHIIEH
o0pa3oBaTeIbHON TPACKTOPHH;

-6 NO3HABAMENbHOU chepe — yMEHHE YNPaBIATH CBOSH TO3HABAaTEIHHOMN
TeSTEIIbHOCTHIO.

MeTaﬂpeHMeTHbIMI/I pe3yJabTaTaMM 110 XUMHUHU ABJIAIOTCH:

-MCTOJIb30BAHNE YMEHUN U HABBIKOB PA3JIMYHBIX BUIOB IMO3HABATEIHHON JIEATEILHOCTH,
MPUMEHEHUE OCHOBHBIX METOJIOB TIO3HAHUS IS M3YYCHHUS PA3IUYHBIX CTOPOH
OKPYXarUIEH IEMCTBUTEILHOCTH;

-ICII0JIb30BAHNE OCHOBHBIX MHTEIUICKTYaIbHBIX onepanuii6 ¢hopmMyIupoBaHUE TUIOTE3,
aHaJIU3 M CHUHTE3, CpPaBHEHHE, 000OIICHHE, CHCTEMAaTU3allusi, BBISIBICHUE MPUUUHHO-
CJIIEICTBEHHBIX CBSI3€M, IOMCK aHAJIOTOB;

-yMEHUE TEeHEpUpOBaTh HJACH U ONPEIEIATh CPEJCTBAa, HEOOXOAUMbBIE I UX
peanuzanuu;

-YMEHHUE OMNPENeNATh LEJN U 3aJauu ACSTEIbHOCTH, BHIOMpATh CPEACTBA peaau3aiuu
L[eJIM ¥ IPUMEHSITh UX Ha MPAKTHUKE;

-MCTOJIB30BAHUE PA3IMYHBIX UCTOUHUKOB JIJISl TTOJIYYSHHUS] XUMUYECKOM HHPOPMAIIUH.
-KJIacCU(PUIIMPOBATh U3YyUYCHHBIC OOBEKTHI U SIBJICHUS;

-Ha0JII0AaTh TEMOHCTPUPYEMBIE U CAMOCTOSITEILHO MTPOBOJAUMBIC OMBITHI, XUMUUECKUE
peaKkIuu, MPOTEKAIOIIUE B IPUPOJIEC U B OBITY;

-J1eJIaTh BBIBOJIBI.

B 11eHHOCTHO-OPHUEHTAIIMOHHOU cdepe:
-aHAJIM3UPOBATh U OIICHUBATH MOCIICICTBHS JIJIS1 OKPY KAIOIIEH CpeIibl OBITOBOM U

IIpeamMeTHBIMM pe3yJibTaTaMU OCBOEHHSI MPOrpPaMMbl 10 XUMUHU SIBJISIIOTCS :

B no3naBatenabHOM cdepe:

-JlaBaTh ONPEACIICHUS U3yUYEHHBIX MMOHSATUN;

-OIMCHIBATh JEMOHCTPAIIMOHHBIC U CAMOCTOSTEIIBHO MTPOBEICHHBIC SKCIICPUMECHTHI;
-OIMCHIBATh W Pa3IMYaTh U3YYECHHBIC KIIACChl COCTMHCHHI;

IIPOU3BOJICTBEHHOM JICATEILHOCTH YEJIOBEKA, CBSI3aHHOM C IepepaboTKO BEIIECTB.
B tpynosoii chepe:

-IPOBOINTH XUMHUUYECKHH SKCTICPUMECHT.

B cdepe 6e30macHOCTH JKM3HEACITEIbHOCTH

-OKa3bIBaTh MIEPBYIO TTOMOIIIb MTPH OTPABICHUSIX, 0KOTaX U IPYTUX TPaBMax, CBI3aHHBIX
C BEILIECTBAMU U JTAOOPAaTOPHBIM 000PY10BAHUEM.




OBIHIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA

B cootBerctBUM ¢ DenepanbHbIM TOCYJAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOIO 00Iero oOpa3oBaHUS Yyuyalluecs JOJDKHBI OBJAJeTh
TaKMMHU [MO3HABATEIbHBIMU YYCOHBIMHU JCUCTBUAMHU, KaK yMeHUE (HOPMYIHNpOBAThH
npoOJjeMy M THUIIOTE3y, CTAaBUTh L€ W 3aJa4d, CTPOUTH IUIAHBI JOCTUKEHUS
LIEJIEH U PELIECHUs] IOCTABIEHHBIX 3371a4, IPOBOINUTH KCIIEPUMEHT U Ha €r0 OCHOBE
JieJaTh BBIBOABI U YMO3AKIIOUEHUS, NPEICTABIATE UX U OTCTaWBaTh CBOIO TOUYKY
3perus. Kpome Toro, ydammecs JOJDKHBI OBJAJETh NMPUEMAMH, CBA3AHHBIMH C
ONPENEIICHUEM IOHATHM: OTPAaHWYMBATH HX, OIMCHIBATH, XAPAKTEPU30BaTh U
cpaBHuBaTh. ClIe10BATEIbHO, IPY U3YUYEHUN XMMUU B OCHOBHOM LIKOJIE yJaluecs
JOJDKHBI  OBJAJeTh YYEOHBIMU JIEUCTBUSMH, IMO3BOJSIIOIIMMU MM JOCTHYb
JMYHOCTHBIX, IPEAMETHBIX ¥ METANPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.\

[Ipennaraemass mporpamMma II0 XHMHH pPacKpblBaeT BKIAJ Y4eOHOTO
npeaMeTa B JIOCTHIKCHUE IIeJIe OCHOBHOTO OOIIEro oOpa3oBaHUs M OMPEICIseT
BaYKHEHIIIME COJIepIKaTeIIbHbIC JIMHUU TIPeMETa:

- «BCHICCTBO» - 3HAHHUC O COCTABC M CTPOCHHUHU BCUICCTB, UX CBOMCTBax M
OHOJIOTUYECKOM 3HAa4YCHHH,

- «XMMHUYECKAs peakuus» - 3HAHWE O IMPEBPAIICHUSIX OJHUX BEUIECCTB B
JpyTye, YCIOBHSX MPOTEKAHUS TaKHX IIpPEeBpalleHUd W crocobax yrpaBlIeHUS
peakusIMu;

- «IPUMEHEHHUE BEIIECTB» - 3HAHWE W OMNBIT 0€30MacHOTO OOpaIleHUs C
BCIlIECTBAMHU, MaTepuallaMd M TMpOIleccaMH, HEOOXOJMMBIMH B OBITY W Ha
IIPOM3BO/ICTBE;

-«SI3bIK XUMHW» - OIEPUPOBAHUE CHUCTEMOW BAXKHEUIINX XHUMHUYECKUX
MOHATHM, 3HAHWE XMMHUYECKOM HOMEHKJIATYpPhI, & TAKKE BJIAJCHUE XUMHYECKOU
CUMBOJIUKOH (XUMHUYECKUMH (OPMYJIAMH U YPABHECHHUSIMH ).

MECTO YYEBHOI'O IPEIMETA B YYEBHOM IIJIAHE

B npouecce ocBoeHusi MporpaMmbl Kypca XMUMHHU JJIsI OCHOBHOM ILIKOJIBI
yyaliecs: OBJIa/IEBAIOT YMEHHSIMH CTaBUTh BOMPOCHI, HAOIIOAATh, OOBSICHSTH,
KJ1accu(UIMPOBATH, CPABHUBATH, TPOBOJUThH SKCIEPUMEHTHI U UHTEPIPETUPOBATH
BBIBOJIbI HAa HUX OCHOBE, OMNpEIEIsATh HCTOYHHMKM XUMHUYECKOW HHQOpMaIuy,
I0JTy4aTh U aHAJIM3MPOBATH €€, a TAKXKE FOTOBUTH HA 3TOH OCHOBE COOCTBEHHBIN
UH(OPMAIIMOHHBIN IPOIYKT, MPE3EHTOBATh €r0 U BECTH JAUCKYCCHIO.

[Iporpamma kKypca XUMHH JIjIs1 OCHOBHOM IIKOJIBI pa3padaThiBagach C y4eTOM
[IEPBOHAYAJIbHBIX MPEICTABICHUH, MMOJYYEHHBIX YYAUIUMHUCA B HAYAJIBHOM IIKOJIE
IIPU U3YYEHUH OKPYKAIOIIETO MUPA.

HecmoTps Ha TO, 4TO mpemaraemas mporpaMMa HOCHUT OOIIEKYJIbTYPHBIHA
XapakTep U HE CTAaBUT 3aJavy NpodecCuOHaTbHON MOATOTOBKY YYallluXcs, TEM HE
MEHEE OHa TMO3BOJIIET MM ONPENENUThCA C BBIOOPOM Mpoduias 0O0ydeHUus B
CTapIEH LIKOJIE.



basucublii yueOHbIN (0Opa3oBaTeNbHBIN) IJIAaH Ha HM3YyYECHHUE XUMHUU B
OCHOBHOM MIKOJIE OTBOJAUT 2 Y4eOHBIX Yaca B HEJENI0 B TEUECHUE KaXIOro roja
00yueHus, Bcero 136 yacoB 1o 68 4acoB B roj.

COJEPXAHUE TEM YYEBHOI'O KYPCA 8 KIIACCA

BBenenue (4 uaca)

Xumusi — HayKa O BEUIECTBaX, UX CBOMCTBAX M MPEBPAIICHUSX.

[TonsiTue O XUMHYECKOM »JJEMEHTe M (QopMax ero CyIECTBOBAHHUS:
CBOOOIHBIX aTOMaX, MPOCTHIX U CIOKHBIX BEIIECTBAX.

[TpeBpamenus: BemecTB. OTANMYME XMMHUYECKUX PEAKUUNA OT (PUBHUYECKUX
ABJIeHU. Poib XUMHM B )KU3HU YesioBeka. XeMohunusa u xemopoousi.

Kparkue cBeneHus U3 HCTOPUU BO3HUKHOBEHHUS U pa3BuTusa xumuu. [lepuon
anxumud. [lonstue o punocopckom kamue. Xumus B XVI B. Pazputne xumuu Ha
Pycu. Ponb OTEYECTBEHHBIX YYEHBIX B CTAHOBJIICHHMM XUMHUYECKOM HAayKn —
pabotel M. B. JlomonocoBa, A. M. bytneposa, 1. 1. Menpeneena.

XHUMUYECKAs] CHMBOJIMKA. 3HAKH XUMUYECKUX JJIEMEHTOB U MPOUCXO0KICHUE
ux Ha3BaHud. Xumuueckue ¢Gopmynsl. HMHaekcbl U KO3(DQUIMEHTHI.
OTHOCUTENbHBIE aTOMHAasi W MOJIEKYJSIpHAs Maccbl. Pacuer MaccoBoW A0JH
XUMHUYECKOTO JIEMEHTA 10 (OpMyJie BEIIECTBA.

[lepnognueckas cucrema xumuueckux sneMeHToB [[. M. Menneneesa, ee
CTPYKTypa: Majble W OOJIbIUME NEPHOJbl, TPYIIbBl M MNOArPYyMIbl (TJaBHas u
noboyHas). Ileproguyeckas cuctemMa Kak CIpaBOYHOE MOCOOUE NSl MOTYUYEHUS
CBEJICHUM O XUMHMUYECKHUX DIEMEHTAX.

Pacuernble 3agaun. 1. HaxoxaeHrue 0OTHOCUTEIbHON MOJIEKYJISIPHON MacChI
BEIIECTBA MO €ro XUMUYecKodW Qopmyne. 2. Bpuncienne MaccoBOW JI0JH
XUMHUYECKOT'0 AJIEMEHTA B BEILIECTBE IO €ro (hopmyIie.

TEMA 1. AToMblI XUMHYECKHX 3J1eMeHTOB (10 uacoes)

AToMbl Kak ¢opma CYIIECTBOBaHUS XUMHYECKUX dSJIeMEHTOB. OCHOBHBIC
CBEJCHUSI O CTPOEHHUM aTOMOB. JlOKa3aTenbCTBa CIIOKHOCTHU CTPOCHHSI aTOMOB.
Omnswitel Pesepdopaa. [Inanerapras Momesb CTPOCHHS aTOMA.

CocTaB aTOMHBIX sJI€p: NPOTOHBI U HEUTPOHBI. OTHOCUTENIbHAS aTOMHAas
Macca. B3auMOCBsI3b MOHATUH «IPOTOH», «HEUTPOH», «OTHOCUTEIbHAST aTOMHAas
Maccay.

W3meHenue yuciaa TPOTOHOB B fAApe aromMa — O0Opa3oBaHUE HOBBIX
XAMUYECKHUX DJIEMEHTOB.
M3mMeHeHne 4Yuclia HEUTPOHOB B sipe aroMa — oOpa3oBaHUE H30TOIOB.

CoBpemMeHHOE OIpeJieiieHue TMOHATUA «XUMHYECKUM dieMeHT». M30Tombl Kak
Pa3HOBUIHOCTH aTOMOB OJTHOTO XMMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpoeHHue »JJIEKTPOHHBIX O000JIOYEK AaTOMOB XHUMHUYECKUX
aneMeHTOB Ne 1—20 mepuoamyeckoit cuctemsl . M. MenneneeBa. Ilonsitue o
3aBEPIIIEHHOM U HE3aBEPIIEHHOM JJIEKTPOHHOM CJIO€ (SHEPTreTUYEeCKOM YPOBHE).



[lepunonnueckas cucrema xumuyeckux snemeHToB [[. M. MenneneeBa u
CTpOEHHE aTOMOB: (PU3MUECKHI CMBICT TOPSIKOBOIO HOMEpPA dJIEMEHTa, HOMepa
IPYIIbI, HOMEpa NepHoa.

N3MeHeHne yuciia 3JIEKTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM YPOBHE aroma
XUMHUYECKOTO 3JIeMEHTa — o0O0pa3oBaHHE IOJIOKUTEIBHBIX M OTPHUIATEIbHBIX
noHOB. oHBI, 00pa3oBaHHBIE aTOMaMH METAUIOB M HeMeTauioB. [IpuunHbBI
U3MEHEHUS METANIMYECKUX U HEMETANINYECKUX CBOMCTB B MEPHOIaX U TPYyIIIIaxX.

O6pazoBanue OuHapHbIX coeauHeHui. [loHsTHEe 00 MOHHOHN CBsI3U. CXEeMBI
00pa3oBaHUsI HOHHOM CBSI3H.

B3aumojeiicTBue aTOMOB XMMHUYECKHX 3JIEMEHTOB-HEMETAJUIOB MEXIY
co0oif — oOpa3zoBaHHE ABYXaTOMHBIX MOJIEKYJ MPOCTHIX BemiecTB. KoBaneHTHas
HETOJISIPHASE XUMUYECKAsl CBSI3b. DJIIEKTPOHHBIE M CTPYKTYPHBIE (DOPMYJIBI.

B3aumojeiicTBue aTOMOB XHMHUYECKHX AJIEMEHTOB-HEMETAJUIOB MEXIY
coboit — oOpa3zoBaHue OMHAPHBIX COCIMHEHU M HEMETAILJIOB.
DIIEKTPOOTPULIATENBHOCTD. [[OHATHE O KOBAJICHTHOM TOJISIPHOM CBSI3H.

B3aumoieiicTBHE aTOMOB XUMUUYECKUX JIEMEHTOB-METAIJIOB MEXKy COO0OM
— o0pa3oBaHHE METALINYECKUX KPUCTAIOB. [IoHATHE 0 METaTMYECKOM CBS3H.

JemoncTpanmun. Mojienn aToOMOB XMMUUECKHUX 3JIEMEHTOB. [leproandeckas
CHCTEMa XMMHUYECKHUX 3J1eMeHTOB J[. 1. Menpeneena.

KonrpouabHas padora Ne 1.

TEMA 2. IIpocTsle BemecTBa (7 uacos)

[Toso)keHHe METAJUIOB MW HEMETAUIOB B IEPUOJAUYECKOW CHCTEME
xumudueckux 3yemMeHToB [. M. MenneneeBa. Baxxnelmme nmpocTeie BElIECTBA —
METaJIIbI: JKEJIe30, aJIIOMHHUMN, KalbIlMH, MarHui, HaTpui, kamuid. OOmue
(u3HUecKre CBOMCTBA METAILIOB.

Baxnelme npocTeie BellleCTBa — HEMETallbl, 00pa30BaHHbIE aTOMaMU
KHCJIOpoAa, BOJOpOJa, a3oTa, cephl, pocdopa, yriaepona. CrnocoOHOCT, aTOMOB
XUMHUYECKUX JJIEMEHTOB K OOpa30BaHUIO HECKOJBKUX TMPOCTHIX BEIIECTB —
ajtoTponusa. AJOTponHble MoauduKauuu Kuciaopoaa, ¢ochopa U 0JOBa.
Meramuyeckue M HEMETAUIMYECKHE  CBOMCTBA  MPOCTBIX  BEIIECTB.
OTHOCUTENBHOCTH AEJIEHUS MPOCTHIX BEIIECTB HA METAIIIIBI 1 HEMETAJUIBI.

[Tocrosinnast ABorazpo. KonuuectBo BemiectBa. Moisb. MossipHast macca.
MonspHblii 00beM Ta3000pa3HBIX BemecTB. KpaTHble €IUHHIBI KOJUYSCTBA
BEIIIECTBA — MUJIJIMMOJIb U KHUJIOMOJIb, MIJUIUMOJISIPHAST M KUJIOMOJISIPHAsT MacCChI
BEIIICCTBA, MUJUTUMOJISIPHBIA M KUJIOMOJIIPHBIN 00beMbI Ta3000pa3HBIX BEIICCTB.

PacdeTsl ¢ UCIIOIb30BAaHUEM TTOHATHH «KOJUYECTBO BEILIECTBA», «MOJISIpHAS
Macca, «MOJISIPHBIM 00BEM ra30B», «IIOCTOSTHHAST ABOTaapo».

Pacuernbie 3agaum. 1. BplunciieHME MOJAPHOM MacChl BEHIECTB IO
XuMU4YeckuM QgopmysaM. 2. PacueTbl ¢ HMCMONb30BAaHUEM MOHSATHUN «KOJUYECTBO
BCILIECTBA», «MOJIAPHAsl Macca», «MOJSIPHBI 00bEM Ta30B», «IOCTOSTHHAs
ABoraapo ».

JemoncTpamuu. [lonmydenue o3ona. OOpasibl O€Oro M Ceporo 0JioBa,
Oenoro u kpacHoro docdopa. HekoTopbie MeTamibl U HEMETaUIbI KOJIUYECTBOM
BemiecTBa 1 MoJib. Mojies MosipHOTro o0beMa ra3000pa3HbIX BEIIECTB.



TEMA 3. CoeanHeHusi XMMHY€ECKHUX 3J1eMeHTOB (12 uacos)

Crenenp okucneHus. OnpenesieHUE CTEINEHW OKHUCICHHS 3JIEMEHTOB IO
xumudeckol  gopmyne coemunenus. CocrtaBieHue  (Gopmyn  OMHAPHBIX
COCIMHEHMM, OO0IMi crmocod WX Ha3biBaHUS. BUHApHBIE COEMUHEHUS: OKCHIBI,
xnopunsl, cynbGuasl u Ap. CocraBnenue ux gopmyn. [IpencraBurenn OKCHUAOB:
BOJla, VTJEKUCIBIM Tra3 U HeramieHas wu3BeCcTh. lIpeacraButenu JeTydux
BOJIOPOJIHBIX COCIMHEHUN: XJIOPOBOAOPO U aMMHUAK.

OcHoBaHMs, UX COCTaB M Ha3BaHUA. PacTBOPUMOCTh OCHOBaHUU B BOJE.
Tabnuua pacTBOPUMOCTH THAPOKCHUIOB U coJield B Boae. IIpencraBurenu menoyei:
TUAPOKCUIBI HATpUsl, Kanus U Kanblus. [IoHSATHE O KayeCTBEHHBIX pPEaKIMsX.
Nunukaropsl. U3MeHeHNE OKpaCKU HHAMKATOPOB B LIEJIOYHOU CpEIE.

Kucnotsl, ux coctaB u Ha3Banus. Knaccuduxanus kucnor. [IpeacraBurenu
KHCJIOT: CEpHas, COJsHas W a30THad. l3MeHeHuWe OKpacKu HWHIWKAaTOpPOB B
KMCJIOTHOM Cpeie.

Conu Kak NpPOU3BOJAHBIE KHUCJIOT M OCHOBaHMU. X cOCTaB W Ha3BaHUS.
PactBopuMocTh conielt B Boze. [IpenctaBuresnu coieit: XJI0pu1 HaTpusi, KapOoHaT U
docdar kaabIus.

AMOpdHBIE U KPUCTAIUTMYECKUE BEIIECTBA.

MeXMONEeKysIpHbIE B3aUMOJCUCTBUSA. THIBI KPUCTAJUIMYECKUX PEIIETOK:
WOHHAsl, aTOMHAas, MOJEKYJspHas M MeTaUInyeckas. 3aBUCUMOCTh CBOMCTB
BEIIIECTB OT TUIMOB KPUCTALTNYECKUX PEIIETOK.

BemiectBa MOJIEKYJSIPHOTO M HEMOJEKYJISIPHOTO  CTPOCHHUS. 3aKOH
MOCTOSIHCTBA COCTaBa JIsl BEIIECTB MOJICKYJISIPHOTO CTPOCHHS.

Yucteie BemecTBa U cMecH. [IpuMephl )KUIKUX, TBEPABIX U ra3000pa3HbIX
cMeceil. CBOMCTBa YUCTHIX BellecTB U cMmecel. Mx coctaB. MaccoBast u oObemMHast
JI0JIU KOMITIOHEHTa CMeCH. PacueTsl, CBA3aHHbIE C UCIIOIb30BAHUEM TTOHSATHS
«IOTIS.

Pacuernble 3agauu. 1. Pacyer MaccoBoil 1 00BEMHOM J0JIeH KOMIIOHEHTOB
CMecH BellecTB. 2. BpluncieHne MaccoBOW [0JM BELIECTBA B PacTBOpe IO
U3BECTHOM Macce pACTBOPEHHOTO BEHIECTBA W Macce€ pacTBOpUTeNsd. 3.
Brluucnenne macchl pacTBOPSEMOIO BEIIECTBA W PACTBOPUTENS,, HEOOXOIUMBIX
JUISl TPUTOTOBIICHHUS OMPEICICHHOW MAacChl pacTBOPA C M3BECTHOM MacCOBOM J0JIeH
PacTBOPEHHOIO BEIIECTBA.

JMemoncTpanuu. O0pa3iibl OKCUA0B, KUCIOT, OCHOBAaHUHN U cojeil. Moaenu
KPUCTAIMYECKUX PENIeTOK XJIOpUJa HaTpus, aimasa, okcuaa yriepoga (IV).
B3peiB cmecu Bosioposia ¢ Bo3ayxoM. CriocoOwl pazaeneHus cmecei. Juctusisius
BOJIBI.

JlabopaTtopHbie onbIThl. 1. 3HAKOMCTBO ¢ 00pa3lamMu BEIIECTB Pa3HbIX
KJ1accoB. 2. Pa3nenenue cmeceil.

KonTpoabnas padora Ne 2.

TEMA 4. U3meHenus, npoucxoasmue ¢ Bemecrsamu (10 uacos)

[TonsiTe sBJICHWH KakK W3MCHCHHH, IPOUCXOANINX C BEIICCTBAMHU.
SIBneHus1, CBSI3aHHBIE C U3MEHEHUEM KPUCTAJUIMYECKOTO CTPOSHUS BEIIECTBA TPH
MMOCTOSTHHOM €T0 COCTaBe, — (hu3mdeckue siieHus. Ou3nueckue siBJICHUS B



XUMUHU: JUCTWIISALUMSA, KPUCTAUIM3AlUsl, BBIIAPUBAHME W BO3TOHKA BELIECTB,
HneHTpudyrupoBaHue.

SBneHus, CBA3aHHBIE C M3MEHEHHUEM COCTAaBa BEIIECTBA, — XHUMHYECKHUE
peakuuu. [Ipu3Hakyu M yclioBUSL NPOTEKAaHUS XUMHUYECKUX peakuuid. Ilonarue o6
9K30- U DHIOTEPMUYECKUX peaklusAx. Peakiuum TropeHHsl Kak YacTHBIA ciydai
HK30TEPMHUUECKUX PEAKIINN, IPOTEKAIOLIUX C BbIIEJICHUEM CBETA.

3aKOH COXpaHEHHs] MacChl BEUIECTB. XMMHUYECKUE YpAaBHEHUs. 3HAUYEHUE
UHACKCOB 1 KO3 dunimenToB. CocTaBICHHE YPAaBHEHUN XUMUUECKUX PEAKIIUM.

PacueTpl Mo XMMHYECKUM YypaBHEHHSIM. PerieHue 3agad Ha HaXOXKICHUE
KOJMYECTBA BEIIECTBA, MACCHl WM 00bEMa MPOAYKTAa PEAKIUU MO KOJIUYECTBY
BEILIECTBA, MAacCe WM 00BEMY MCXOJHOIO BELIECTBA. PacyeTsl ¢ MCMOIb30BaHUEM
MOHATHUS «J0JID», KOTJa UCXOJHOE BEIIECTBO JAAHO B BUJAE PacTBOpPA C 3aJaHHOU
MacCOBOH JI0JIE PACTBOPEHHOI'O BELIECTBA WM COJAEPKUT OMNPEACIICHHYIO JOJIO
IIPUMECEN.

Peaknuu pasnoxenus. [IoHATHE O CKOPOCTH XMMHUYECKHUX PEAKLIUN.
Karanusatopsl. PepMEHTHI.

Peaknuu coenuuenus. Karamntrnyeckne U HEKaTAIUTUYECKHUE PEAKIIMH.
OOpaTumble U HEOOPAaTUMBIE PEAKIUH.

Peaknuu 3ameneHus. DIEKTPOXUMUYECKHUM psAJl HAIIPSHKEHUN METAJUIOB, €TI0
MCIIOJIb30BaHUE IS IPOTHO3MPOBAHUS BO3MOKHOCTH TPOTEKAHUS PEAKIUN MEXKIY
METaJuUlaMH M PACTBOPAMU KHUCJIOT. Peakiuu BBITECHEHUS OAHUX METAJJIOB U3
PAcTBOPOB HUX COJIEH APYTUMHU METAJUIAMH.

Peakiuu oomena. Peakuuu HeilTpanu3anuu. Y ClIOBHs MPOTEKAaHUST pEeaKIUi
oOMeHa B pacTBOpax J10 KOHIIA.

Tunel XuMHUYECKHX peakuuid (IO MPU3HAKY «YUCIO U COCTaB HMCXOIHBIX
BELIECTB M NPOAYKTOB pEaKLUW») Ha NpUMEpPEe CBOWCTB BOAbl. Peakuus

Pa3d0KCHUA — JJICKTPOJIU3 BOJIHLI. PeaKI_[I/IH COCIUMHCHUA — BBaHMOHeﬁCTBHe
BOJAbI C OKCHMAAMH MCTAIZIOB M HCMCTAJJIOB. [lonsitue «THAPOKCHUIOBID. PeaKI_[I/II/I
3aMCIICHUA — BSaHMOHeﬁCTBHe BOJAbI C IICJIOYHBIMH M HIICJIO0YHO3CMCIbHBIMHA

Metayuiamu. Peakiuu obmeHa (Ha mpuMepe TuApoin3a cyiab(uaa allOMUHUS U
KapOuaa KajabIus).

Pacuernble 3agaun. 1. BeluncieHne Mo XUMUYECKHUM yPAaBHEHUSM MacChI
WA KOJMYECTBAa BEIIECTBA MO HM3BECTHOM Macce WM KOJWYECTBY BEIIECTBA
OJTHOTO W3 BCTYMAIOIIMX B PEAKIHMIO BEUIECTB WM MPOIAYKTOB pEaKIuh. 2.
Brruncnenne macchl (KOJMUYECTBa BEIIECTBA, 00beMa) MPOAYKTa PEaKIUH, eCIH
M3BECTHA Macca MCXOJHOTO BEIIECTBA, COACPXKAIIETO OINPEACICHHYIO OO0
npumeceit. 3. BprumcieHne macchl (KOJWYECTBA BEIIECTBa, 00BbEMa) MPOIYKTa
peakiuu, €ciM HU3BECTHA Macca pacTBOpa M MaccoBasl JOJs PacTBOPEHHOTO
BEIIECTBA.

JMemoncTpanuu. [Tpumepsr Gpusndeckux sSBIECHUN: a) IIIaBleHUe napaduHa;
0) BO3roHKa MoJia Wik OCH30MHOW KUCIIOThI; B) pACTBOPEHUE NIEpMaHTaHaTa Kajlus;
r) nuddy3ust AyMUCTHIX BEIIECTB C ropsllel JaMInouyku HakaiauBaHus. [Ipumepsl
XUMUYECKHUX SIBJICHUM: a) TopeHue maraus, gocdopa; 0) B3auMoeliCTBUE COJISTHOM
KHCJIOTBI C MPamMOpOM WJM MeJjoM; B) mosiydeHue ruapokcumaa meau (I1); 1)
PacTBOpEHHE MOJIYYEHHOIO THJIPOKCHIA B KUCIOTaX; /1) B3aUMOJECHCTBUE OKCHIA
menu (II) ¢ cepHoOl KMCIOTOM MTPU HArPEBAHUM, €) PA3JIOKEHHUE IIepMaHTaHaTa



KaJIs;, K) B3aMMOJICHCTBHE Pa30aBICHHBIX KUCIOT ¢ METAJIaMU; 3) Pa3oKCHUE
MEePOKCHIa BOJIOPOA; U) DIIEKTPOIIU3 BOBI.

JlabopaTtopubie onbIThl. 3. CpaBHEHHE CKOPOCTH WCHAPECHHS] BOABI H
CIUpTa MO MCUYE3HOBEHUIO UX Karesb Ha (GUuiIbTpoBaibHOM OyMmare. 4. OKuclieHHe
MEIH B TUIAMEHU CTIIMPTOBKHU WM Topenku. 5. [loMyTHeHHe M3BECTKOBOM BOJBI OT
BBIIBIXa€MOTO  yIJIeKucioro raza. 6. IlomydeHuwe — yriaekucioro rasa
B3aMMOJICUCTBUEM COJIbI U KHUCJOTHI. 7. 3aMellleHne MeIU B PacTBOpPE XJIOpHUIa
menu (IT) sxenezom.

Kounrpouabnast padora Ne 3.

TEMA 5. lIpaktuxym Nel. [Ipocreiiimue onepanuu ¢ BemecTBoM (5 uacos).
IIp.p. Nel. [IpaBuna TeXxHUKM O€30MACHOCTHU MTPU pabOTE B XUMUYECKOM KaOHHETE.
[Ipuemsl oOpaiieHus ¢ 1ad0paTOPHBIM 00OPYIOBAHUEM U HArpeBaTEIbHBIMU
pudopamu.

[Ip.p. Ne2. HaGnroaeHus 3a M3BMEHEHUSAMU, IPOUCXOJAUIMMU C TOPSIIEH CBEUYOM, U
nx onucanue. IIp.p. Ne3. Anamm3 mouBsl u Boabl. lIp.p. Ned. Ilpuznaku
xumudeckux peakuui. IIp.p. Neo5. Ilpurorosienume pactBopa caxapa u
OIpEJETIEHUE MAaCCOBOM JIOJIA €r0 B pacTBOPE

TEMA 6. PacrBopenmne. PacrBopbl. CBoiicTBa pacTBOpPOB
3JIEKTPOJIUTOB (18 uacoe)

PactBopenue kak (¢uzmko-xumuueckuil mnporecc. [lonsitue o rumparax u
Kpuctaoruaparax. PactBopumocts. KpuBble pacTBOPUMOCTH KAaK MOJIEIb
3aBHCUMOCTH PAaCTBOPHUMOCTH TBEPJBIX BEIIECTB OT TemIeparypbl. HachlllieHHBIE,
HEHACBHILIEHHBIE U MEPECHIIIEHHBIE PACTBOPHI. 3HAUEHUE PACTBOPOB JIS MPUPOIBI
Y CEJIbCKOI'O XO35KCTBA.

[TonsitTue 00 SIAEKTPOJUTUYECKONM  JUCCOIMUAIMU.  DJIEKTPOJIUTHI U
HEJJICKTPOJIUTHI. MeXaHu3M JIUCCOUUALMU DJIEKTPOJIUTOB C PA3JIUYHBIM THUIIOM
XUMHYECKON cBsi3u. CTemneHb 3JIEKTPOJUTHUUECKON auccounanuu. CuiabHbIE U
ci1a0Oble DJIEKTPOJIUTHI.

OCHOBHBIE MOJIOKEHUSI TEOPUU IICKTPOIUTUUECKON Auccounanuu. Mlonusie
ypaBHEHMS  peakiui. YcCIoBUS  TPOTEKAHUS  peakiuu oOMeHa  MEXAy
3JIEKTPOJINTAMHU JI0 KOHIIA B CBETE MOHHBIX MPEACTABICHUM.

Kinaccuduxkaiys HFOHOB M X CBOMCTBA.

Kucnotsl, ux knaccudpukanus. Jluccoruanus KUCJIOT U UX CBOMCTBA B CBETE
TEOPUHU BJECKTPOJMTUUECKON NUCCOUAMU. MONEKYIApHbIE U HOHHBIE YPABHEHHUS
peakumii KucaoT. B3auMoaeincTBUEe KUCIOT ¢ MeTaulaMU. DJIEKTPOXUMHUYECKUN
PA HANPSDKEHWM METauioB. B3anMoAENCTBUE KHUCIOT C OKCHUIAAMH METaJUIOB.
B3aumogencTBue KUCIOT C OCHOBAaHMSIMM — pEaKUus HEUTPAIU3ALUU.
B3aumogeiicTBue kucnot ¢ consimu. Mcnonb3oBanue TaOJIMIbI PACTBOPUMOCTH JIJIS
XapaKTEPUCTUKHA XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccudukanus. [uccornumarus OCHOBaHUHN U UX CBOMCTBA B
CBETE TEOPHUM DIICKTPOJIUTUUYECKON NHCCONMAMU. B3anMOIeNCTBUE OCHOBAaHHUM C
KUCIIOTaMH, KUCJIOTHBIMU OKCHJAaMU U coyisiMu. Vcnonb3oBaHue TaOIUIIbI
pacTBOPUMOCTA Il  XapaKTEpPUCTHUKA XMMHYECKHX CBOWCTB OCHOBAHUHU.
Pa3znoxeHue HepaCTBOPUMBIX OCHOBaHUM ITPU HArpPEBAHUH.
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Conu, ux kiaccuuKamus W AUCCOLMAIUS Pa3IMYHBIX THUIIOB COJIEH.
CBoiicTBa cojneili B CBE€TE€ TEOPUHM  BJIEKTPOJUTUUYECKON  JAHCCOLMALUU.
B3anmoneiictBue coned ¢ MeTalUlaMH, YCJIOBHUS IPOTEKAHUSA OTUX PEAKLIHMN.
B3anMozeicTBue coiell ¢ KUCIOTaMH, OCHOBAaHMSAMM M coyisiMH. Vcronbs3oBaHue
TaOJIUIBl PACTBOPUMOCTH JJIs1 XapaKTEPUCTUKN XUMUYECKUX CBOMCTB COJIEH.

O6o00menne cBefeHUd 00 OKCHMJIaX, MX KIacCU(PUKAIMU U XUMHYCCKHUX
CBOMCTBaX.

['eHeTHYECKHE PsIIBI METAJUIOB U HEMETAJUIOB. I'€HEeTHYeCKast CBA3b MEXIY
KJIACCaMU HEOPTAHUYECKHUX BEIIECTB.

OKHCIUTENEHO-BOCCTAHOBUTEIILHBIE peaKkuu. Oxkucnurens 151
BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBJICHUE.

Peakium MOHHOTO OOMEHa M OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIE PEAKIIUH.
CocraBieHue ypaBHEHUN OKHCIMTENBHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA METOJOM
AJIEKTPOHHOTO OajaHca.

CBolicTBa IPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIOB, KHCIIOT U COJIEU B
CBETE MPEACTABIECHUIN 00 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIECCAX.

JeMoncTpanuu. lcnelTaHne  BemeECTB W KX pacTBOPOB  Ha
JIEKTPOIIPOBOAHOCTh. JIBMKEHHE OKpPAIICHHBIX MOHOB B JJIEKTPUYECKOM IIOJIE.
3aBUCUMOCTb  3JIEKTPOIPOBOJHOCTH YKCYCHOM KHCIJIOTBI OT KOHLEHTpPALUH.
B3aumoneiicTBue I1MHKa ¢ cepoi, coisHOM KucioTou, xmopumom wmemu (ID).
['openne maraus. BzanmoaencTBue XJIOPHOM U CEPOBOIOPOTHOM BOJBI.

JlabopaTopHblie onbIThl. 8. Peakunn, XapakTepHbIE I PACTBOPOB KHUCIIOT
(conmsiHOMl wmnM cepHOi). 9. Peakiuu, XapakTepHble [JIsI PacTBOPOB IeIouYe
(rumpokcuaoB HaTpus unu kanus). 10. [loxyyeHue u cBOMCTBA HEPACTBOPUMOIO
ocHOBaHMsl, Hanpumep Tuapokcuaa meau (II). 11. Peaknuu, xapaktepHbie s
pacTBOpoB cousiei (Hampumep, A xiaopuaa meau (I1). 12. Peakiuu, xapakrtepHbie
JUIL OCHOBHBIX OKCHIOB (Hampumep, Jisi okcuja Kanblus). 13. Peakuuw,
XapaKTepHbIE AJIs1 KUCIOTHBIX OKCUIOB (HarpuMep, AJis yIIEKUCIIOro rasa).

KonTpoabnas padora Ne 4.

TEMA 7. IIpaktukym Ne 2. CBoiicTBa pacTBOPOB 3J1eKTPOIUTOB (2 uaca).

[Ip.p. Ne6. CpolicTBa KHCIOT, OCHOBaHWU, OKcuUAOB u conei. I[Ip.p. Ne7.
Pemienue sxcnepuMeHTaIbHBIX 3a1a4.
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TemaTH4yeckoe pacinpeacjicHue 4acoB

Ne i\ Pa3gennl, TeMbl Koan4yecTBO 4acoB
IIporpamma Padouas
O.C.I'abpuensina | nporpamma
1 BBenenue 4 4
2 ATOMBI XUMHYECKHUX DJICMECHTOB 10 10
3 IIpocThle BelecTBa 7 7
4 CoeaquHEeHNI XUMHUYECKUX DJIEMEHTOB 12 12
5 N3mMeHenus, IpoUCXosue ¢ BeleCTBAMU 10 10
6 [Tpaktukym Nel: ITpocrelimme onepanuu ¢ 3) 3)
BEIIIECTBOM.
7 PactBopenue. PactBopsl. CBoiicTBa 18 18
PacTBOPOB AJIEKTPOIUTOB
8 [Tpaxktuxym No2: CBoiicTBa pacTBOPOB 2 2
3JIEKTPOJIUTOB.
UTOI'O 68 68
DopMbI KOHTPOJIS
Ne m\n Pa3zgennl, TeMbl IIpakTuyeckue | KoHTpoabHBbIE
padoThI padoThI
1 BBenenue - -
2 ATOMBI XUMHYECKHUX IJICMESHTOB - 1
3 [IpocThie BeniecTBa - -
4 CoennHeHns XUMAYECKUX DJIIEMEHTOB - 1
5 N3meHenus, mpoucXosiiue ¢ BelecTBaAMU - 1
6 [IpakTukym Ne 1. [Ipocreiimme onepannu 3) -
C BEIIIECTBOM.
7 PactBopenue. PactBopel. CBolicTBa - 1
PacTBOPOB AJIEKTPOJIUTOB.
8 [TpakTukym Ne 2.CBoiicTBa pacTBOPOB 2 i
AJIEKTPOJIUTOB.
Hroro 7 4
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TPEBOBAHMUSA K YPOBHIO IOAI'OTOBKHU YUALIUXCSA

B pe3yabTarte n3ydyeHus Kypca XuMHuHu B 8 Kjiacce y4eHHK H0JI7KEH

3HATh / IOHUMATh

*XUMUUECKYI) CUMBO0IUKYy. 3HAKH XHMHYCCKHUX DJJICMCHTOB, (I)OpMYJ'II)I
XUMHUYCCKHUX BCHICCTB U YPABHCHUSA XUMHUYICCKUX peaKuHﬁ;

s GQOICHENWUE XUMUYECKUe HNOHAMUA. XVUMUYECKHHA DJIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTENIbHbIE aTOMHAasi M MOJEKYJspHas Macchl, MOH, XUMUYECKas
CBsI3b, BEILECTBO, KJacCU(UKALMs BEIIECTB, MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN
o0beM, XUMHUYECKas peakuus, KilaccupuKkaluus peakuuid, DdSJEKTPOIUT U
HEDJIEKTPOJIUT, SJEKTPOIUTHYECKAsT TUCCOLMALINSA, OKUCIUTEIb U BOCCTAHOBUTENb,
OKHCJIEHUE U BOCCTAaHOBIICHUE;

* OCHOGHbIE 3AKOHbl XUMUW. COXPAHEHMsI MAacChl BEIIECTB, MOCTOSIHCTBA
COCTaBa, IEPUOANYECKUI 3aKOH;

yMeThb

s Ha3bleamb: XUMNYCCKHUC 3JICMCHTBI, COCAMHCHUS N3YUCHHLIX KJIACCOB,

2 00bACHAmMYB: (HUBUYECKUM CMBICT aTOMHOrO (MOPSAKOBOrO0) HOMEpa
XUMHYECKOTO 3JIEMEHTa, HOMEpPOB TPYNIIBI U NEPUOAA, K KOTOPBIM BJIEMEHT
IIPUHAICKUT B rnepuoandeckon cucreme /.M. MenneneeBa; 3aKOHOMEpPHOCTH
U3MEHEHHUSI CBOMICTB JJIEMEHTOB B IMpEAeiaX MaJbIX MEPHOJIOB W TJIABHBIX
MOJITPYIIIT; CYIIHOCTh PeaKluii HOHHOTO OOMEHa;

e XAPAKmMepu308amsp: XUMUYECKUE 3JIEMEHTHI (OT BOJIOPOJIa 0 KajbliMsl) Ha
OCHOBE HMX TMOJIOKEHHWA B mnepuoanueckol cucreme J[[M.Menneneea wu
OCOOEHHOCTEH CTPOCHMSI WX aTOMOB; CBSI3b MEXKIY COCTAaBOM, CTPOCHHEM U
CBOWCTBaMHU BEUIECTB; XUMUUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEILIECTB;

» ONpeodeAms: COCTaB BEIIECTB M0 UX (hopMysiaMm, TPUHAIIEKHOCTH BEIIECTB
K ONPEICICHHOMY KJIACCy COEIMHEHU, TUIIBl XUMUYECKUX PEaKIUii, BaJIEHTHOCTh
U CTENEHb OKHUCJEHHUS JJIEMEHTAa B COCIUHEHMSIX, TUI XUMHUYECKON CBSI3U B
COEMHEHUSX, BO3MOXXHOCTh IPOTEKAHUSI PEAKIIM HOHHOTO OOMEHa;

e cOCmagnams. (POpMyJIbI HEOPraHUYECKUX COCIUHEHUNW  M3YYEHHBIX
KJIACCOB; CXEMbl CTPOEHHS aTOMOB IMepBbIX 20 3IEMEHTOB MEPUOANYECKON
cucremsl JI.M1.MenaeneeBa; ypaBHEHUS XUMUYECKUX PEAKIU;

» 00pawamobca ¢ XUMUYECKON TTOCYI0N U TaOOpaTOpHBIM 000PYI0BAHUEM;
* DACNO3HABAMb ONBIMHBIM HYMEM: PACTBOPHI KUCIIOT U IIEOYEH;

* 6BIYUCIAMB: MACCOBYIO JOJIO XUMHYECKOro »3JieMeHTa 1o (dopmye
COEIMHEHHMSI; MAacCOBYIO JOJIO BEIleCTBa B PACTBOPE; KOJUYECTBO BEUIECTBA,
00bEM WJIM Maccy MO KOJUYECTBY BEILIECTBA, 00BEMY WJIM MACcCE€ PEareHTOB WIIU
IPOJIYKTOB PEAKIUY;

HCNOJIb30BATh TNPUOOPETEHHbIe 3HAHMS W YMeHHMS B MNPaAKTHYECKOi
NeSITeJIbHOCTH U MIOBCETHEBHOM JKMU3HHU JIJIS:

« 6e30MacHOro o0paleHys ¢ BeleCTBAMU U MaTepUajIaMy;
» DKOJIOTMYECKH IPaMOTHOIO MTOBE/ICHUS B OKPYXKaIOLIEeH cpene;
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«OLICHKM BIIMAHUSA XUMHWUYECKOTO 3arpsA3HEHUs OKpYKalolleW Ccpeapl Ha

OpraHu3M 4YCJIOBCKA,

2.
3.

4.

. KpHTHqCCKOﬁ OLCHKH I/IH(i)OpMaHI/II/I 0 BCIICCTBAX, UCIIOJIb3YCMEBIX B 6LITy;
= [IPUT'OTOBJICHUA PACTBOPOB SaﬂaHHOﬁ KOHIOCHTPAIWH.

OIIMCAHUE YYEBHO-METOANYECKOI'O U MATEPHUAJIBHO-
TEXHUYECKOI'O OBECIIEYEHUS OBPA3OBATEJIBHON
AEATEJBHOCTHU

Cnmcok pekoMeH1yeMoil y4eOHO-MeTOANYeCKOM JINTepaTyphl

1. Tlporpamma xypca xummm s 8-11 kiaccoB 00mIe00pa3oBaTeIbHBIX

yupexaenuil. Astop O. C. I'abpuenss, Ipoda Mocksa. 2010r.

O. C. I'abpuensn, «Xumus 8», Ipoda Mocksa. 2009r.

3. 0. C. T'abpuensa Ilocobme mig yduTens XUMHUH 1O TUIAHUPOBAHHUIO
y4eOHOro Marepuaia B 8 Kjacce.

4. O. C. I'abpuensan, H.I1.Bocko6oiinukoBa, A.B. fAmykoBa «HactonpHas
KHHTa yuuTtens Xumun 8 kitace» Mocksa «Jlpoda» 2004r.

5. O. C. I'aOpuensiH KOHTPOJIbHBIE U TPOBEPOUHBIC PAOOTHI « XUMHUSI 8 KI1accy,
Hpoda Mockga. 2009r.

6. O.C. T'abpuensn, A.B. SmykoBa «Xumus. Pabouast TeTpanb K ydeOHUKY

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

N

7. UnrepHer.

CpencrBa o0yueHnust
PaznaTtounwlii # JOUIAKTUYECKUM  MaTepuan, COCTOSIIMNA W3 TaOJIHUIIL:
MEPUOJINYECKON, PACTBOPUMOCTH, OCHOBHBIE COOTHOIIEHUS B XUMWH,
TpeGOBaHMs K PEIICHUIO U OPOPMIIECHUIO PACUETHBIX 337134, OTHOCHUTEILHOM
MOJICKYJISIDHOM MAacChl HEOPraHMYECKUX M OpPraHUYECKUX BEIIECTB, P
AIEKTPOOTPULIATEIBHOCTH  METAJUIOB, KAQUeCTBEHHbIC  PEAaKIMM  Ha
OpPraHUYeCKHUE M HEOPraHWYEeCKHE BelIeCTBA M (PYHKIMOHAJIbHBIC TPYIIIHI,
BUJIbI U30MEPHH.
TabnuIel ¥ MaKeThI 110 XMMUU TEMAaTHYECKOT'0 XapakTepa.
Texnuueckue ¥ DIEKTPOHHBIE CpEACTBA OOYYCHHS M KOHTPOJS 3HAHUU
y4aumxcsl.
XUMHYECKHE PEAKTUBBI M XUMHYECKOe OOOpyJOBaHUE ISl TPOBEICHHUS

1a00pPATOPHBIX OMBITOB, TPAKTUYECKUX 3aHATHIA U JEMOHCTPAIIUH.

S.
6.
7.

[leyaTHbie mocoOuUs.
[TopTpeTsl y4eHbIX XUMUKOB.
Buneodunsmel, JIBJl 1 paznuunabie Mpe3eHTAIIUN 110 XUMUMU.
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COJEPXAHHUE YYEBHOI'O IPEIMETA 9 KJIACC

IloBTOPpEHHE OCHOBHBIX BOIIPOCOB KYpcCa

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

XapakTepucTUKa 3JIEMEHTa IO €ro MOJOKEHUIO B MEPUOAUYECKON CHUCTEME
xumudeckux dneMmeHToB JI. M. MenngeneeBa. CBoicTBa OKCHIOB, KHCIIOT,
OCHOBAHUU U COJIEN B CBETE TEOPHUU EKTPOIUTHUECKON TUCCOLUUALMU U MIPOLIECCOB
OKHCJICHHUSI-BOCCTAHOBIICHUSI. [ 'eHeTHUeCKrE PsAIbI MeTajla U HeMeTaslia.

[TonsiTue 0 mepexoAHbIX d3IeMeHTax. AMQoTepHOCTh. ['eHeTHUecKuil psif
MEPEXOTHOTO JIEMEHTA.

[Teproanyeckuii 3aKOH U MEPUOANYECKAsT CUCTEMA XUMHUYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa B CBETE€ YUCHUS O CTPOECHUM aToMa. VX 3HaueHueE.

JlaGoparopuslii onbIT 1. [TonydeHue rupokcuaa MMHKA U UCCIEAOBAHUE €0
CBOICTB.

TEMA 1. Metajisl (15 uacoe)

[TonoxkeHne MeTajuioB B MEPUOAUYECKON CUCTEME XUMHUUYECKHUX 3JIEMEHTOB /1.
N. MeHnpneneesa. Meramueckas KpUCTaUIMYECKas peELIETKA W MeTaluInyecKas
XxuMudeckas cBsa3b. O0mme pusnyeckue cBoiicTBa MetayioB. CriaBbl, X CBOMCTBA
W 3HaueHHWE. XHMHUYECKHE CBOWCTBA METAUIOB KAaK BOCCTAHOBUTEJECH.
DIIEKTPOXUMHUYECKUN Psifi HANPSOKEHUHM METAUIOB W €ro HCIOJIb30BAaHHUE IS
XapaKTepUCTUKH XMUMHUYECKMX CBOMCTB KOHKPETHhIX MeTauioB. CrocoObl
MOJYYEHUs] METAJUIOB: MHUPO-, TUJIPO- U dJeKTpoMeTautyprusi. Koppos3us mMeramios
1 CrocoObl OOPHOBI C HEM.

OO1mast xapakTepUCTHKA ILIETOYHbIX MeTauioB. Metamisl B nipupoae. OOuue
criocoObl ux monydeHus. Ctpoenue atomoB. lllemouHbie MeTalIbl — MPOCTHIC
BCIIECTBA, WX (U3WYECKHME W XHMHUYCCKHE CBOMCTBA. BakHelmmne coenuHEHUS
MICJIOYHBIX METAJJIOB — OKCHJIbI, THAPOKCUIBI U COJU (XJOPHUIbI, KapOOHATHI,
cynb(darbl, HUTpPAThI), WX CBOWCTBA W TNPUMEHEHHE B HAPOJHOM XO3SIICTBE.
Kanuiinbie ynobpenus.

OO61mast xapakTepucTUKa 2JIEMEHTOB I1aBHOU noAarpynisl I rpynmel. CtpoeHue
atomoB. lllenoyHo3emenbHbIE METAIIBI — MPOCTHIE BENIECTBA, UX (DU3UYECKUE U
XAMUYECKUE CBOMCTBA. BaxkHENINE COCAUHEHUS 1IETOYHO3EMENIBHBIX METAIIOB —
OKCUJIbI, THAPOKCUABI U COJU (XJIOpUIBI, KapOOHAThI, HUTPATHI, CYyJb(aTbl U
docdarsl), UX CBOMCTBA U MPUMEHEHUE B HAPOTHOM XO3SMUCTRBE.

Amomunuii. CTpoeHue aroMa, (U3NYeCKre U XUMHUUYECKUE CBONCTBA MPOCTOTO
BemiecTBa. CoeAMHEHUs] aIOMUHUS — OKCHJ WU THAPOKCUI, HUX aM(OTepHBII
xapakrep. Baxnenmme conmu amomuHud. [IpuMeHeHWe amOMUHUS U €ro
COECIMHEHUM.

Kenezo. Crpoenue aroma, (GU3NUYECKHE U XUMHUYECKHE CBONCTBA MPOCTOTO
BellleCTBa. [ eHeTnueckue psibl Fe** u Fe®*. KauectBeHHbIe peakuuu Ha Fe** u Fe*.
Baxxueiimme comm Jkeje3a. 3HAUCHHME JKejae3a, €ro COCAUHSHHWM M CIIJIaBOB B
IIPUPOJIE U HAPOJHOM XO3SMCTBE.

HMemoncTpamuu. OOpasnpl METOYHBIX W MIEIOYHO3EMETBHBIX METaJUIOB.
OO0pa3sie! craBoB. BzauMoaeicTBie HATpUS, TUTHS U KaJIbIUS C BOJOM.
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B3anmonenicTBue HaTpust M1 MarHus ¢ KMCIOpOoAOM. B3ammonencrBue MeTayioB ¢
Hemetaiamu. [lonyuenue ruapokcuaos xenesa (I11) u (III).

JlaGopaTopuble ombIThl: 2. O3HakoMlIeHHE C o0OpasllaMd METauioB. 3.
B3auMozeiicTBue MeTalioB ¢ pacTBOpaMu KHUCJIOT M cosiei. 4. O3HaKOMIIEHHE C
oOpa3naMd MPUPOJHBIX COCIMHEHUU: a) HaTpus; 0) KaJIbIUSA; B) AJTIOMHUHHS; T)
xene3a. 9. [lomydeHue TrUApPOKCHIA aTIOMUHMS M €ro B3aUMOJCHCTBUE C
pacTBOpaMH KHCIIOT U mmenodeii. 6. KauecTBeHHbIe peakiuu Ha nousl Fe’* u Fe®,

Tema 2. IIpakTukym Ne 1. CBoiicTBa MeTa/LIOB M UX COCAUHEHUI (3 uaca)

1. OcymecTBieHHE MEMOYKA XUMHUYECKHX [MPEBPAIICHHH METaLIOB. 2.
[TomydyeHnue u cBoicTBa cOeAMHEHUN MeTaioB. 3. PelieHue 3KcrepuMeHTaIbHBIX
3a/lay Ha paclo3HaBaHUE U TIOJyUYECHHE BEIECTB.

TEMA 3. Hemertasuibl (23 uaca)

OO6mras XxapakTepUCTUKA HEMETAJJIOB: TMOJIOKEHUE B MEPUOIUYECKON CHUCTEME
. Y. MenneneeBa, 0COOEHHOCTU CTPOEHHUS aTOMOB, AJIEKTPOOTPULIATENLHOCTh KaK
Mepa «HEMETANTMYHOCTU», PAl 3JIEKTPOOTpUllaTebHOCTH. Kpucramimieckoe
CTPOEHHUE HEMETAIIOB — MPOCTHIX BewecTB. Asutorponusi. PU3n4ecKue CBOKWCTBA
HeMeTaioB. OTHOCUTEIIBHOCTh MOHITUN «METaJLD), «HEMETAILII.

Bonopon. Ilonoxxenne B mEepUOAUYECKONM CHUCTEME XUMHUUYECKHX 3JIEMEHTOB
. . MenneneeBa. CtpoeHne aromMa W MOJEKyJibl. Du3nueckue U XUMUUYECKUE
CBOICTBA BOAOPOJA, €0 MOJTYYEHHUE U IPUMEHEHUE.

O6mmas xapakrepuctuka rajgoreHoB. Ctpoenue atoMoB. [IpocThie BemecTBa, ux
dusznueckue W XUMHUecKHe CcBoWcTBa. (OCHOBHBIE COCIMHEHUS TaJIOTCHOB
(raoreHoBOAOPO/IBI M TaJOTEHUIbI), MX CBOMCTBa. KauecTBeHHass peakius Ha
xynopua-uoH. Kpatkue cegeHust o xjope, Opome, prope u umoze. llpumenenue
rajoreHOB U UX COCIMHEHUUN B HAPOJHOM XO35IMCTBE.

Cepa. CtpoeHue aroma, ajuIOTpOMUSs, CBOMCTBA U MPUMEHEHUE POMOUYECKOM
cepol. Oxcuael cepsl (IV) m (VI), ux mnomyuyeHue, cBOWCTBAa W NPHUMEHEHHE.
CepoBosiopojiHasi W CepHHCTass KUCIOThl. CepHass KHUCIOTa W €€ COJM, HUX
MIPUMEHEHUE B HAPOAHOM X03siicTBe. KauecTBeHHast peakiius Ha Cyib(aT-uoH.

A301. CTpoeHre aToMa M MOJIEKYJIbI, CBOMCTBA MPOCTOr0 BelllecTBa. AMMMAK,
CTpPOCHHE, CBOWCTBA, MOJyuyeHHe U mpuMeHeHue. Cojidi aMMOHUS, UX CBOMCTBA U
npuMmenenue. Oxkcuawsl azota (II) m (IV). A3oTHas Kucinora, €€ CBOWCTBA U
npumMeHeHne. HuTpatel ©  HUTpUTB, TpoliemMa WX  COACp)KaHUS B
CEJIbCKOXO03SUCTBEHHON MPOAYKIMU. A30THBIE YTOOPEHHUSL.

®dochop. CrpoeHue aroma, aIOTPOIHMS, CBOWCTBA OEJIOr0 M KpPacHOTO
docdhopa, ux mnpumenenne. OcHOBHBIC coemuHeHus: okcug (ochopa (V),
oprodocdopHas kucnora u dpocdarsl. DochopHbie yT10OpEeHUS.

Yraepon. CrpoeHue aroma, aUIOTPOIHUS, CBOMCTBA  aJUIOTPOIHBIX
moaudukauuii, npumeHenue. Oxcunbl yriepoaa (II) m (IV), ux cBoiictBa
npumeHeHnue. KadecTBeHHas peakuusi Ha yriieKMCibld ra3. KapOoHAThl: KalbIuT,
coJa, MoTalll, UX 3HaYECHHUE B MPUPOJAE U KU3HU yejoBeKa. KauecTBeHHas peakuus
Ha KapOOHAT-HOH.

Kpemuuii. CrpoeHue aroma, KpUCTAUIMYECKUNW KPEMHHM, €ro CBOMCTBA U
npumeHenne. Oxcun kpemuus (IV), ero npupoHbie pasHOBUAHOCTH. CHIIMKATHI.
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3HaUE€HHE COEIMHEHMI KpEeMHHS B JKMBOM M HexuBOoM mnpupone. Ilonstue o
CUJIMKATHOM MPOMBIIIJIEHHOCTH.

HMemoncTpanuu. OOpasibl rajJoreHoB — MPOCTHIX BemecTB. B3anMoericTre
raJIOTeHOB C HATpUEeM, aJlOMUHHEM. BbITecHeHue XJIopoM OpoMa WM HOJa W3
PacTBOPOB UX COJIEH.

B3anmoseiicTBUe cepbl C METANIAMH, BOJOPOJIOM M KUCIOPOAOM.

B3anmonencTBre KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEIBIO.

[lornomeHnne yrieM pacTBOPEHHBIX BEHIECTB WM Tra3oB. BoccTaHoBieHue
Mean u3 ee okcuaa yraemM. OOpasipl MPUPOAHBIX COCOUHEHHM XJIopa, CEphI,
docdopa, yrinepona, kpemaus. OOpa3ilbl BAXKHEUIINX [T HAPOAHOTO XO3SHCTBA
cynb(daroB, HHUTpaTOB, KapOoHaTOB, (ocharoB. OOpasubl CTEKIa, KEPaAMUKH,
LIEMEHTA.

JlabopatopHbie omnbiThbl. /. KauecTBeHHas peakuus Ha XJIOPHI-HOH. 8.
KauectBennas peakuusa Ha cyiabdar-uoH. 9. PacnosnaBanue cosneit ammoHus. 10.
[Tomy4yeHue yriekuciioro rasa u ero pacnossasanue. 11. KauecTBeHHas peakuus Ha
kapOoHaT-uoH. 12. O3HaKOMIIEHHE C IPUPOJHBIMH CHIMKaTaMu. 13. O3HaKoMiIeHHE
C IPOAYKIMEN CUIIMKATHON MPOMBILIJIEHHOCTH.

Tema 4. IIpaktuxkym Ne 2. CBoiicTBa HEMETAJIOB U HX coequHeHud (3
yaca)

4. Pemenne dKCEpUMEHTAIBHBIX 3aAa4 1o Teme «Iloarpynna kucnopona». 5.
Pemenne skcniepuMeHTanpHbIX 3a1a4d 1o TeMe «lloarpynmsl azora u yriepoga». 6.
[Tonyuenue, cobnpanue 1 pacrio3HaBaHHUE ra3oB.

Tema 5. Oprannueckue coenunenns (10 uacoes)

BemectBa oprannyeckrie 1 HEOPraHn4eCcKre, OTHOCUTEIbHOCTh TOHSITHS
«opraHudeckue BemecTBay. [IpuunHbl MHOTOOOpPa3Usi OPraHUYECKUX COEIMHEHUI.
XHAMHUYECKOE  CTPOEHUE  OPTraHUYECKHX  COCOUHEHHU. MOJeKysipHbBIE U
CTPYKTYpHbIE (DOPMYJIBI OPraHUYECKUX BEILIECTB.

Mertan u 3TaH: cTpoeHue MoJeKy. I'opeHrne MeTana u atana. JleruapupoBanue
sraHa. [I[pumeneHne Merana.

XUMHUYECKOE CTPOCHUE MOJIEKYJIbl dTUJIEHA. [[BOoiHasA CBs3b. B3anmonaencreue
3TUJICHA ¢ BOJIOM. Peakiuu nomumepusanuu dtwieHa. [1oausTiiieH u ero 3HaueHue.

[TonsiTHE O MpeAeNbHBIX OJHOATOMHBIX CIIMPTaXx Ha MPUMEpPax METAHOJa U
3TaHoJIa. TpexaTOMHBIN CIUPT — TJIULEPHH.

[TonsiTue 00 anpaeryaax Ha MpuUMeEpe YKCYcHOro anbaeruaa. OKucieHue
anbJeruaa B KUCIOTY.

OAHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBBIE KHUCJIOTHI HAa MPUMEPE YKCYCHOM
kucioThl. Ee cBolicTBa u npumeHenue. CTeapruHOBasi KUCJIOTa KaK MPEACTABUTEND
KUPHBIX KAPOOHOBBIX KUCIIOT.

Peakiuu sTepudukanuy u NOHIATHE O CIOKHBIX dupax. Kupbl Kak CloKHbIE
3¢upbI TIULEPHHA U )KUPHBIX KUCIIOT.

[TonsiTue 00 amuHOkMcIOTax. Peakuum mnonukoHaeHcauuu. benku, wux
CTpOEHHE U OMOJIOTHYECKast pOJib.

[Tonsitue 06 yraeBonax. ['moko3a, ee cBoiicTBa u 3HaueHue. Kpaxmain u
1eJUTI0J103a (B CpaBHEHUH ), UX OUOJIOTUYECKas POJIb.
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JdemoncTpanuu. Mozaenu MOJIEKyl MeTaHa W JPYTUX YIJIE€BOJAOPOJIOB.
B3aunMopeiicTBue 3TuieHa ¢ OpOMHOM BOJAOW M PAacTBOPOM NEPMaHIaHaTa Kajausl.
OOpasupl sTaHona W rauiepuHa. KauecTBeHHass peakuus Ha MHOTOaTOMHBIC
cnuptel.  [lomydyenne  ykcycHO-3TWiIOBOrO  3dupa.  OMBUIEHHE  KHpa.
B3auMozeiicTBue TIIOKO3bI € aMMHA4HBIM  pPacTBOPOM  OKcHja cepedpa.
KauectBennas peakiusi Ha kpaxmani. JlokazarenbcTBO Hamuuusi (GyHKIHOHATBHBIX
IpyII B pacTBOpax aMMHOKHUCIOT. ['openue 0enkoB (IepcTH Wik NTUYBUX TIEPHEB).
LIBeTHBIE peakiuy OEIKOB.

JlaGoparopubie omnbITbl. 14,  HW3rotoBienue  Mojelel  MOJEKYI
yrieBoaopoaoB. 15. CpoiictBa runepuHa. 16. BzaumopeilcTBHe TIJIOKO3bI €
ruapokcuiom menu (II) 6e3 HarpeBanus u npu HarpeBaHuu. 17. B3aumoneiictBue
Kpaxmaja ¢ HOJOM.

Tema 6. O0001IeHHe 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI
(8 uacoes)

OU3NYECKUA CMBICH TOPSAJIKOBOIO HOMEpA 3JJIEMEHTAa B NEPUOIUYECKOMN
CUCTEeMe XMMHUUYECKUX emMeHToB 1. 1. MenneneeBa, HOMEPOB MEPUOJA U TPYIIIIBI.
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB JIEMEHTOB U MX COCIUHEHUN B MEPUOJAX U
rpynmnax B CBET€ MPEACTABICHUNA O CTPOCHUU AaTOMOB 3JIEMEHTOB. 3HAUYCHHUE
IIEPUOIAYECKOT0 3aKOHA.

TUIbl XUMUYECKUX CBSI3€M M THUIBI KPUCTAJUIMYECKUX PELIECTOK. B3auMocCBs3b
CTPOEHHUS U CBOWCTB BELIECTB.

Knaccudukanysa XuMUUeCKHX peakiil M0 pa3IMYHbIM TMpU3HAKaM (YHCIIO U
COCTaB pEarupyrwomux W  0o0pa3yloIMXcs  BEIISCTB; TEIIOBOM  A(deKT;
HCIIOJB30BAaHME KaTaau3aTopa; HAaNpaBJICHHUE, W3MEHEHUE CTENEHEW OKHUCIEHUS
aTOMOB).

[IpocTeie U ciloXKHBIE BenlecTBa. MeTaiuibl 1 HeMeTalllbl. ['eHeTnyeckue psiibl
MeTaJula, HeMeTaJula U nepexogHoro metaia. Okcuapl (OCHOBHBIE, aM(OTEPHbIE U
KHUCJIOTHBIC), THAPOKCHUABI (OCHOBaHUS, aM(pOTEPHBIE THUIPOKCUIBI U KUCIOTHI) U
COJIM: COCTaB, Kjaccudukaius U OOIIMe XUMHUYECKHE CBOICTBA B CBETE€ TEOPUU
ANEKTPOJUTUYECKON NUCCOLMAIMA M TPEJCTABICHUM O Mpoleccax OKHUCICHUs-
BOCCTaHOBJICHMUS.
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Tadauua TeMaTHYeCKOro pacnpenejeHusi KOJIN4ecTBa 4acoB

No Paznenbl, TeMbl KonuuectBO yacos
o/ ABTOpCKast Padouasn
nporpaMmma nporpaMmma
[ToBTOpEHNE OCHOBHBIX BOITPOCOB 6 6
1. Kypca 8 Kjlacca U BBEJIEHHE B KypcC
9 xnacca
2. Tema 1. MeTabt 15 15
Tema 2. [Tpaktukym Nel. 3 3
3. CBoiicTBa METAIJIOB U UX
COEeIMHEHUN
4, Tema 3. Hemerasminl 23 23
Tema 4. [Tpaktukym No2. 3 3
S. CBoiicTBa HEMETAIOB U UX
COCMHEHUN
6 Tema 5. Opranunueckue 10 10
COEAMHEHUS
7 Tema 6. O60011IEHNE 3HAHMI 110 8 8
XUMHUHU 32 KYpC OCHOBHOM IITKOJIBI
68 68 68
Hroro
DopMBbI KOHTPOJIA U MPAKTHYECKHE PadOThI
Ne i/ PasneJnl, TeMbI IIpakTnyeckue KoHTpoJubHbIe
padoThbI padoThI
[ToBTOpEHNE OCHOBHBIX - 1
1. | BompocoB kypca 8 kiacca
Y BBEJICHUE B KypcC 9 kiacca.
2. | Metamibl 3 1
3. | Hemeramisl 3 1
4. | Oprann4eckue COeIMHEHUSI. - -
5. | Obo01IeHre 3HaHUM 3a KypC - -
OCHOBHOW IIIKOJIBI.
Hroro 6 3

Ilepeuens J1a00pPaTOPHBIX ONBITOB

1.ITony4yeHue rugpoKCcHaa IUHKA U UCCIEAOBAHUE €0 CBOWCTB.
2. O3HakoMJIeHHE ¢ 00pa3laMu METAJLIOB.
3. BzaumoaencTBrEe METAJIJIOB C PACTBOPAMU KUCJIOT U COJIEH.
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4. O3HaKOMJICHHUE C 00pa3IlaMu MPUPOTHBIX COCTUHECHHA: a) HATPHS; O) KAJIBITHS; B)
AJIOMUHMS; T) KeJesa.

5. IlonydeHne rTHIPOKCHIA ATFOMUHHUS U €T0 B3aUMOJEHCTBUE C PACTBOPAMU KUCIIOT
U IIeJI0YEH.

6. KauecTBeHHbIE peakIny HA NOHBI Fe** u Fe".

7. KauecTBeHHas peakius Ha XJIOPUA-UOH.

8. KauectBenHas peakuus Ha Cylb(}aT-noH.

9. Pacrio3HaBaHue conell aMMOHHSL.

10. [lony4yeHne yrIeKHucIoro ra3a u €ro paclio3HaBaHHE.

11. KayecTBeHHas peakiys Ha KapOOHAT-UOH

12. O3HaKOMJIEHHE C TPUPOAHBIMH CUITUKATAMH.

13. O3HaKOMJICHHE C MIPOIYKIHMEN CUITUKATHOU MPOMBIIIIECHHOCTH.

14. VI3roTOBJICHUE MOJEIICH MOJICKYJ YTJIEBOJIOPOIOB.

15. CBoiiCcTBa IIULIEPUHA.

16. B3aumopeiicTBre IIIOKO3bI ¢ THApOKcuaAoM Menu (I1) 6e3 HarpeBanus u npu
HarpeBaHuM.

17. B3aumojencTBre Kpaxmaina ¢ H0J0M.

TPEBOBAHMHS K YPOBHIO ITIOATI'OTOBKHA

B pe3ynbrate nzydyeHuii XuMuu B 9 kiacce ydaimuecs JOJKHbI 3HaTh / TOHUMATh
-XUMUYECKYI0 CUMBOAUKY: 3HAKW XUMHUYECKUX OHIIEMEHTOB, (POPMYJIbI XUMHUYECKUX
BEILIECTB U YPABHEHUS XUMHYECKUX PEAKIIHIA;
-gadCcHeuwue Xumuyeckue HoOHAmMus: XUMUYECKHM 3JIEMEHT, aToOM, MOJIEKYJa,
OTHOCHUTEJIBHBIE aTOMHAsl U MOJIEKYJIIpHAs. MAacChl, MOH, XUMUYECKasl CBA3b, BELIECTBO,
Kjaccudukaius BEUIECTB, MOJb, MOJIApHAs Macca, MOJSPHBIA 00bEM, XUMHUYECKas
peakiusi, KiacCuUKaIus peakiuii, IEKTPOIUT U HEIIEKTPOJIUT, dIECKTPOIUTHUECKAS
JIWCCOLIMALINS, OKUCIIUTEID U BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE;
-OCHOBHble 3aKOHbl XUMUU: COXPAHECHHMS MAacCChl BEIIECTB, IMOCTOSHCTBA COCTaBa,
MEPUOINYECKUI 3aKOH;

YMETh
-Ha3b18aMb.; XUMUYECKUE FJIEMEHTHI, COCIUHECHUS N3YUYEHHBIX KJIACCOB;
-00vACHAMb: (PU3NYECKU CMBICT aTOMHOTO (MOPSAJIKOBOIO0) HOMEpa XMMHYECKOTO
3JIEMEHTa, HOMEpPOB TPYyHIIbl U MNEPUOAA, K KOTOPBIM DJJIEMEHT MNPUHAIJICKUT B
nepuoandeckor cucreme [[.M. MeHnneneeBa; 3aKOHOMEPHOCTM HM3MEHEHHSI CBOMCTB
3JIEMEHTOB B MpeAeiax MaJIbIX MEPUOJOB U TJIABHBIX IMOJATPYIIL, CYIIHOCTb PEaKIUU
MOHHOI'0 OOMEHa;
-Xapaxmepuzoeams.: XUMHUYECKUE DJIEMEHTHI (0T BOJAOPOAA A0 KajbllUs) HA OCHOBE MX
noJioXKeHusl B mepuoanueckoit cucreme JI.M.MenneneeBa 1 0COOCHHOCTEN CTPOEHUS UX
aTOMOB; CBA3b MEX]Y COCTaBOM, CTPOCHMEM M CBONCTBAMH BEIIECTB; XUMHUYECKHUE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEILIECTB;
-onpedenamy: COCTaB BEIIECTB MO HUX (opmynaM, MNPUHAIICKHOCTh BEHIECTB K
ONPENEIICHHOMY KJIACCY COEOUHEHHM, TUIMbl XUMUYECKUX PEAKLHM, BAJICHTHOCTh H
CTEIEHb OKHMCIICHUS 3JIEMEHTA B COEUHEHHUSX, TUIl XUMUYECKON CBA3U B COCIMHECHUSX,
BO3MOKHOCTh IPOTEKAHUS PEaKITUii HOHHOTO 0OMEHa;
-cocmasnams: HOPMYITBI HEOPTAHUUECKUX COSTMHEHUN N3yYeHHBIX KJIACCOB; CXEMBI
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CTpoeHHus aToMOB IepBbiX 20 3meMeHTOB nepuoandeckoil cucreMsl [[.1.Mennaeneesa;

YPaBHEHUS XUMUYECKUX PEAKLUM;

-00pawamvcsi ¢ XUMUYECKON TIOCYI0H U TaDOPaTOpHBIM 000pY10BaHUEM;

-pacno3Haéamv ONbIMHLIM nymem. KUCIOPOXA, BONOPOJ, YIVIEKHCIBIA TIa3, aMMHAK;

pPacTBOPBI KUCIIOT U ILEJI0YeH, XJI0pUI-, Cylbdar-, KapOOHAT-HUOHBL;

-8bIYUCIAMb, MACCOBYIO JOJI0 XUMHYECKOIO 3JEeMEHTa 1Mo (OopMylie COEAUHEHUS;

MacCOBYIO JIOJIO BEILLECTBA B PACTBOPE; KOJIMUYECTBO BEILIECTBA, OOBEM WM Maccy IO

KOJIMYECTBY BEILIECTBA, 00bEMY WJIM MACCE PEAareHTOB WIK IPOAYKTOB PEAKIUHY;
UCIIOJIb30BaTh IPUOOPETEHHBIEC 3HAHNUS U YMEHUS B IPAKTUUECKOH AESATEIbHOCTU U

ITIOBCETHEBHOM KU3HM JUJIA:

-0e3omacHOro oOpalleHus ¢ BEIIECTBAMU U MaTepUalaMH;

-3KOJIOTHYECKH I'PaMOTHOTI'O ITIOBEJEHUS B OKPYIKAIOILEH CpeaE;

-OLICHKHU BIIMSIHUSL XUMHYECKOTO 3arpsA3HEHUs OKPYKAIOIIEN CpeIbl HA OPTaHU3M

YEJI0BEKa,

-KPUTHUYECKOW OLEHKH MH(QOPMALIMU O BEIIECTBAX, UCIIOJIb3YEMBIX B OBITY;

-[IPUTOTOBJICHUS PACTBOPOB 3aJaHHON KOHILICHTPALIUH.

OIIMCAHUE YYEBHO-METOIUYECKOI'O U MATEPHUAJIBHO-
TEXHUYECKOI'O OBECIIEYEHUS OFPA3OBATEJBHOM

NEATEJBHOCTHU
Y4eOHO-MeTOANYeCKUI KOMILICKT
[Iporpamma
Kypca xuMuu g 8-9 KiaccoB 0011e00pa3oBaTEIbHBIX YUPEKIACHHI.

O.C. I'abpuensn.- M.: IIpoda, 2010 r.

. O.CTI'abpuensn, H.Il.BockoOoitHukoBa. HacrtompHass KHWTA IS yYUTENS —
MeTtoauyeckoe nmocooue. M.: ipod, 2002r.

. A.M.Papeukuii. [lunakrudeckuii Marepuan no xumuu 8-9. M.: Ilpocsemienue, 2006r.

. O.C.TI'abpuensn. Xumus-9 (6a30Bbiif ypoBeHs).- M.: Ipoda, 2010r.

. O.CTaopuensn, H.Il.BockoOoitnukoBa. HacronbHas KHMra mjig y4yuTelns —
MeTtoaudeckoe nocooue. M.: Ipoda, 2002r.

. JLU.Copokuna, Xumus — 9, Kaprouku — 3ananus.- Capatos: Jlumeii, 2008

. COOpHMKHU TE€CTOBBIX 3aJlaHui 1o nmoarotoBke k [ MA.

. O.C.I'abpuensn. KoHTposbHbBIE ¥ TPOBEpOUYHbIE paboThl IO XxuMuu 9 kiacc. M.: [Ipoda,
2009r.

. H.C.HoBommunckas, 1.1. HoBommHckuii. COOpHUK CaMOCTOATENbHBIX Pa00T MO XUMHUHU
9 xmacc. Kpacnonap: Coserckast Ky6ann, 2003 r.

10.UnTEpHET.

CpencrBa 00y4eHust

1. TaOuunel.

2. OnopHbI€ CXEMbI-TA0THUIIbI

3. Kommprorep 1 MyIbTUMEIUHUHBIN MPOEKTOP.
4, KoMnbIOTEpHBIC YPOKH.
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5. BupryanwsHas nabopatopus.
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Ha6ops! 000pynoBaHus U peakTHBOB.
JlntakTHYecKre KapTOYKH.

TectoBble 3a1aHNs U KOHTPOJIbHBIE PAOOTHI.

Komnekun.

COI''TACOBAHO
PykoBoautens MO

CraposoiiToBa . H.

[IpoTokon  3acemaHuss  METOAUYECKOTO
OOBbCIUHECHUSI ~ y4YHUTEJCH  eCTECTBEHHO-
HAy4YHOTO IIHKJIA

ot 30 aBrycra 2020 roma Ne 1

COI''TACOBAHO

3amectuTenb qupeKkropa no YBP

A
“

Kamuknua O.B.

30 aBrycra 2020 roga
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