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IMosicHuTeEIbHAA 3aNIMCKA.

PaGouass mporpamma paszpaboTaHa Ha OCHOBE IPUMEPHONM OCHOBHOM 00pa3oBaTeIbHOU
MPOrpaMMbl OCHOBHOT'O 001ero o0pa3oBanus, oOpa3oBanus (0100peHO (enepanbHbIM yueOHO-
METOAUYECKUM OOBEAMHEHHEM MO 00IeMy 00pa3oBaHHUIO MPOTOKOJ 3acelaHusi OT 8 ampess
2015 r. Ne 1/15, m.m. 2.2.). aBropckoit mporpammsl O.C. I'aGpuensiHa, cOOTBETCTBYOILEH
denepadbHOMY KOMIIOHEHTY TOCYAapCTBEHHOTO CTaHmapra oOmero oOpa3oBaHUS U
JonynieHHol MuHuctepcTBoM oOpa3oBanusi U Hayku Poccuiickoit ®@enepauuu. (I'abpuensH
O.C. Ilporpamma kypca xumuu st 8-11 kmaccoB oOmieobpaszoBarenbubix yupexaeHuit /O.C.
labpuensn. — 8- wusn.,, mnepepaborannoe u jgom. — M.: Jlpoda, 2013). OOyuenue
ocymectBisiercs o yueonukam: 1. I'abpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumus.8
knacc. M.:IlpocBemenue,,2017r 2. Tabpuensa O.C.Xumusa.9 xmacc. M.:llpoda,2018r,
BXOIAIIMX B (enepanbHbli MepeyeHb yYEOHMKOB, PEKOMEHIYEMBIX K HCIOJB30BaHUIO MpU
peanu3aluyl  HMMEIOMIMX TOCYJAapCTBEHHYIO aKKpPEAWUTAIMI0 00pa3oBaTelbHBIX MHPOTrpaMM
OCHOBHOTO OOIIETO M cpeaHero odmero oopasopanus. Pabouas mporpamma paccuntana Ha 704
(24 B HEnen0) B 8Kinacce

Jlannas nporpamma agpecoBana ydamumces 8 kitacca MbOY «HoBozaranckast cpensis
001eo0pa3oBaTeIbHAS IIIKOJIAY»

HopMaTuUBHBIMHU J0KYMeHTaMHU /ISl COCTABJIeHHs padoueil IporpaMMbl sBIISIOTCS:

e 3akona P® «O06 obpazoBannu B Poccuiickoit ®enepanun» (O3 ot 29.12.2012 Ne 273-
@3).

* Ilpukaza MunucrepctBa oOpasoBanust U Hayku P® ot 17.12. 2010 r. Ne 1897 « O6
YTBEP)KJICHUM U BBEJIEHUM B JEWCTBUE (helepallbHOTO IOCYAApCTBEHHOTO 0Opa30BaTEIbHOTO
CTaHJapTa OCHOBHOro obmiero ob6pasoBanus» (B pen. I[IpukazoB Munobpunayku P® ot
29.12.2014 N 1644, ot 31.12.2015 N 1577).

* IIpukaza MunuctepctBa oOpa3zoBanust u Hayku P® ot 31.03. 2014 r. Ne 253 « O6
YTBEPXKICHUU (efepabHbIX MepeyHeld y4eOHUKOB, PEKOMEHAYEMbIX K HCIIOJIb30BAaHHUIO MPH
peanm3aluil  MUMEIOIUX TOCYIapCTBEHHYIO aKKpEAWTAIMI0 00pa30oBaTEIbHBIX IPOTPAMM
HayvaJbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CpeaHEro oo1ero oopazoBaHus» (C MOCIeyIOIUMH
W3MEHEHUSMH ).

* O ¢enepansHoM mepeune ydeOHukoB /[lucekMo MuHucTepcTBa 00pa3oBaHUS M HAYKU
Poccuiickoit deneparun ot 29.04. 2014 1. No 08-548.

* [locranoBnenuss denepanbHOM CiTy>KOBI 110 HAA30PY B CBETE 3ALIUTHI IIPaB MOTpeOUTENCH
u Onaromoyydusi 4eioBeka, [ 1aBHOTO TocydapCTBEHHOTO caHuTapHoro Bpadya P® ot 29.12.
2010r. Ne 189 O6 yrBepxknenun CaulluH 2.4.2.2821-10 «CaHuTapHO-3MHIEMUOIOTUYECKUE
TpeOOBaHUS K YCIOBUSM M OpPraHM3aIlii OOy4YeHHUsS B 00IIe00pa30BATEIBHBIX YUPEIKICHUIX)
(c m3menenusimu Ha 29 utons 2011 r.).

* [IpumepHO# OCHOBHOI 00pa30BaTEIBLHON MPOTPAMMBI OCHOBHOTO 00I1Iero oOpa3oBaHws,
ooOpeHHOM pemieHUueM (eaeparTbHOro yu4eOHO-METOUIECKOr0 O0BEeIUHEHHS M0 00ImemMy
obpazoBanuto (mporokon Ne 1/15 ot 8 anpens 2015 roxga).

IIporpamma aBTOpckoro kypca O.C. I'abpuensina xumuu ais 8-11 kimaccos

Ha 6a3ze nentpa «Touka pocta» obecrieunBaeTcsi peanu3alis 00pa30BaTENbHBIX HPOTrpaMM
€CTEeCTBEHHOHAYYHOU U TEXHOJOTHYECKOW HaIlpaBICHHOCTEH, pa3paboTaHHBIX B COOTBETCTBHUHU C
TpeOOBaHUSMHU 3aKOHOJATENbCTBA B chepe oOpa3oBaHuMs M C Y4YCTOM PpPEKOMEHJAIHMA
®depnepanbHOro omneparopa ydeOHoro mnpeamera «Xumus». OOpa3oBaTeiabHas MporpaMMa
MO3BOJISICT MHTETPUPOBATH PeaIM3yeMble MOIXO0AbI, CTPYKTYPY U COJIep>KaHHe MPH OpraHu3aluu
oOydyeHus: xumun B 8—9 Kkiaccax, BBICTPOCHHOM Ha 0a3e Jr000ro M3 JOCTYIMHBIX Y4eOHO-
Metoaudeckux komiuiekcos (YMK).



HcnonwszoBanue obopynoBanus «Todka poctay npu peanuzanuu ganaoi OIl mo3Bomnser co3nath
YCIIOBHS:

* ISl paCIIMPEHUs COJEPKAaHUS IIKOJLHOTO XUMUYECKOT0 00pa30BaHus;

* JUIS TIOBBIIICHUS TI03HABATEIFHOW AaKTHBHOCTH OOYYAIOIIUXCS B €CTECTBEHHOHAYYHOM
o0JtacTu;

* JUISI Pa3BUTHUSI JIMYHOCTH peOCHKAa B Tporecce OOydYeHHs XHUMHH, €Tr0 CIIOCOOHOCTEH,
(hOopMUPOBAHUS U YIOBICTBOPEHUS COIIMAIIBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

* U151 pabOTHI C OTAPSHHBIMH IIKOJIFHIKAMH, OPTaHU3AIUN UX Pa3BUTHSI B PA3JIMYHBIX 007IaCTIX
00pa3oBaTeIbHOM, TBOPUECKOH 1EeATETHHOCTH.

H3yuenue xumuu na cmynenu 0CHOGHO20 00ue20 00pa306anua HANPAaeeHo Ha
oocmudicenue Ceoyrouux ueaei:

® OCBOEHME BaXHEHWIIMX 3HAHUN 00 OCHOBHBIX MOHATUAX U 3aKOHAX XUMHUH, XMMUYECKON
CHUMBOJIUKE;

® OBJIAQJICHUE YMEHUAMHU HAOJII0AaTh XUMUUECKUE SIBICHUS, IPOBOIUTH XUMHUYECKHUH
9KCHEPUMEHT, IPOU3BOUTH PACUETHI HA OCHOBE XMMHUYECKHUX (OPMYJT BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIU;

® pa3BHUTHE NTO3HABATEJIbHBIX HHTEPECOB U MHTEUIEKTYaIbHBIX CIIOCOOHOCTEN B MpoIiecce
MIPOBEICHUS XUMUYECKOT0 SKCIIEPUMEHTA, CAMOCTOSTEILHOTO MPUOOPETEHHSI 3HAHUH B
COOTBETCTBUH C BO3HUKAIOIINMU KU3HEHHBIMU TOTPEOHOCTAMU;

® BOCNHTaHHE OTHOLICHHS K XMMHHU KaK K OTHOMY U3 (hyHJaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMS U 3JIEMEHTY O0I1e4YesIOBEUECKON KYIbTYPBI;

® [PUMEHEHHE MOJYYECHHBIX 3HAaHUN U YMEHUH /711 6€30M1acCHOT0 UCTIOIb30BaHUS
BEIIECTB M MATEPUAJIOB B OBITY, CEJIbCKOM XO3sIIICTBE M Ha IPOU3BOJCTBE, PELICHUS
IIPAKTUYECKHX 33/a4 B [IOBCEITHEBHOM JKU3HU, IPENYNPEKACHUS ABICHNUMN, HAHOCAILIMX
BpEJ 30POBbIO UEJIOBEKA U OKPYKAIOILEH Cpesie.

OO0mas xapakTepucTuKa y4e0HOro npeaMera

OcobeHHOCTH cofiepKaHusi 00ydeHUsI XUMUH B § Ki1acce 00YCIIOBIEHBI cClieU(PUKOI

XMMUH KaK HaYKH U TIOCTaBJICHHBIMH 3a1a4aMu. [IporpaMma rmoctpoeHa ¢ y4eToM peanu3aniu
MEXIIPEIMETHBIX CBS3EH C KypcoM (DPM3MKH 7 KIlacca, Tie H3y4aloTCsi OCHOBHBIE CBEJICHHS O
CTPOCHHMHU MOJICKYJI X aTOMOB, U OMOJIOTHH 6-9 KIIacCOB.T/Ie 1AaeTCsl 3HAKOMCTBO ¢ XUMHYECKOM
OpraHu3anuel KJIeTKU U IpoLeccaMu 0OMeHa BEIECTB.

OcHOBHOE coJiepKaHHe Kypca XUMHHU 8 Ki1acca COCTAaBIISIOT CBEICHHUS O XMMUYECKOM
3JIeMeHTe U (OpPMax ero CyIIeCTBOBaHUS — aToOMaxX, H30TOMaM HOHaX, MPOCTHIX BEUIECTBAX U
Ba)KHEHIIINX COCMHEHHSX JIEMEeHTa (OKCHAAX U APYTUX OMHAPHBIX COSAMHEHUAX, KUCIOTAaX,
OCHOBAHMUAX U COJI?IX), O CTPOCHHHU BCIUICCTBA (TI/IHOJIOFI/II/I XUMHYECKHX CBI3CH U BUgax
KPUCTAJUIMYECKUX PEIIETOK), HEKOTOPBIX 3aKOHOMEPHOCTSIX MPOTEKAHUS peakluil U ux
KJIacCU(UKALINH.

[TosTOMY B MpUMEpHOIi MporpaMme 1o XUMHH HAIIIM OTPaskeHHE OCHOBHBIE COJIep)KaTelIbHbIE
JIUHUMU

¢ BCIIECCTBO — 3HAHHA O COCTAaBE€ U CTPOCHUHN BEIIECTB.UX Ba)KHEHIITHX (I)I/ISI/I‘-IGCKI/IX u
XMMHYECKUX CBOMCTBaX OMOJIOrMYECKOM JACHCTBHU;

® XHMMHYeCKasi peaKlusl — 3HaHUS 00 YCIOBHSIX, B KOTOPBIX MPOSBISIFOTCS XUMHYECKHUE
CBOWCTBA BEILECTB, CLIOCO0AX yIMPaBICHUS XUMHUECKUMHU MTPOLIECCAMU;

* TMNpUMeHeHHe BellecTB — 3HAHMS U ONBIT NPAKTHYECKON ACATEIFHOCTH C BEIIECTBAMH,
KOTOpbIe HamboJyiee 4acTo YMOTPEOISIOTCS B NMOBCEAHEBHOW JKHM3HH, ITUPOKO HCIIONB3YIOTCS B
MPOMBIIIUICHHOCTH, CEJILCKOM XO03SCTBE, Ha TPAHCIIOPTE;

¢ 3BIK XMMHH— CHCTEMa Ba)KHEUIIINX MOHITHH XUMUH U TEPMHUHOB, B KOTOPBIX OHU



OIMCBIBAIOTCS, HOMEHKJIATYypa HEOPraHMUECKUX BEIIECTB, T. €. UX Ha3BaHUs (B TOM YHUCIIE U
TpUBHAJIbHBIE), XUMUYECKUE (GOPMYJIIBI U ypaBHEHUS, a TAK)Ke IIpaBuiia iepeBoaa MHopMaluu ¢
€CTECTBEHHOT'O SI3bIKa Ha SI3bIK XUMHUU U 0OpaTHO.

MecTo yueOHOro npeaMera B y4eOHOM ILIaHe!

Pabouast mporpamma pa3paboTaHa B COOTBETCTBHU y4eOHBIM IUIAHOM JJIsl CTYICHU
OCHOBHOT0 00111eT0 00pa3oBaHusi. XMMUsI B OCHOBHOM IIKOJIe u3ydaeTcs B 8 kiacce 70 gacos (2
yaca B HEJIENI0)

®opMbl, METOABI U CPEACTBA 00y4YeHHs], TEXHOJIOTUH
B nmamHOM Kkiacce BeAymIMMHM MeETOJaMU OOydYeHHUs MpPEeIMEeTy SIBISIOTCA: OOBSICHUTEIHHO-
WJUTFOCTPATUBHBIM U PENPOLYKTUBHBINA, XOTS MUCIOJb3YeTCS U YaCTUYHO-TIOMCKOBBIN. Ha ypokax
WCTIONB3YIOTCS AJIEMEHTHI CIEAYIONIUX TEXHOJOTHH: JUYHOCTHO -OPHUEHTHUPOBAHHOE OOyYEHHE,
oOydyenne ¢  mpumeHeHuem  omnopHbix  cxeM, WKT, mnpoektHas  IeSTEIBHOCTb,
310pOBbeCOEpeKEHNUE.
Ucnonwsytorcst caenyromue Gopmbl 00ydeHHUs: yueOHbIE 3aHITHS, SKCKYpPCHH, HAOIIOJCHUSA,
OTIBITHI, JKCIIEPUMEHTHI, paboTa ¢ Yy4eOHOM | JOMOJHUTEIBHOM JIMTEPATYpOH, aHalu3,
MOHUTOPHUHT, HCCIIeOBaTeNbCcKas paboTa, mpe3eHtanus. OnpenesieHHOe MeCTO B OBJAJCHUU
JaHHBIM KYpCOM OTBOJHUTCSI CaMOCTOSITENbHOW paboTe: MOJATOTOBKA TBOPYECKUX padoT,
cool1eHui, pedepatos.
@opMbl aTTECTANNH
aTTECTaIUs POBOIUTCS B hopMe:
- TECTOB;
-KOHTPOJIbHBIX;
- CaMOCTOATEIbHBIX U TPOBEPOUYHBIX PaboT;
- IPaKTUYECKUX padoT;
- TBOPYECKHX padoT.

ILleHHOCTHBIE OPHEHTHPBI coAepkaHus npeaMeTa « Heopranuveckass Xumus»
B ocHOBe yue0HO-BOCTIMTATEILHOTO MPOIIECCa JIEKAT CIEAYIOINE [IEHHOCTH XUMHUH:

e MarepuanbHOE €IUHCTBO BELECTB IPUPO/bl, UX FEHETUUECKAS CBA3b;

e [IpMuMHHO-CIEACTBEHHBIE CBA3H MEXAY COCTaBOM, CTPOCHHUEM, CBOMCTBAMHU U
IIPUMEHEHHUEM BELIECTB;

e [lo3HaBaeMOCTb BEIIECTB U 3aKOHOMEPHOCTEU NIPOTEKAHUS XUMUYECKUX PEAKLIUM;

e OOBsCHSAIONIASA U POTHO3UPYIOIIAs POJIb TEOPETUUECKUX 3HAHUM 111 PaKTHUECKOTO
MaTepualla XUMHAHU DJIEMEHTOB;

e KoHKpeTHOE XUMHUYECKOE COeTMHEHHNE PEACTABISIET COOO0M 3BEHO B HEMPEPHIBHOM LIETTH
IIPEBpALICHUH BELIECTB, OHO Y4aCTBYET B KPYTOBOPOTE XUMUYECKUX DJIIEMEHTOB U B
XUMHYECKOM DBOJTIOIHH,

e  3aKOHBI IPUPOBI OOBEKTUBHBI U IIO3HABAEMbI, 3HAHUE 3aKOHOB Ja€T BO3MOKHOCTb
YIPaBIIATh XUMHUYECKUMU MPEBPALLCHUMH BELECTB, HAXOIUTh SKOJIOTHYECKH Oe30I1acHbIe
CHOCOOBI TPOU3BOJICTBA M OXPAHBI OKPYKAIOIIEH CPeIbl O 3arps3HEHUH.

e Hayka u npakTHka B3aMMOCBSI3aHbl: TPeOOBAaHUS MPAKTHUKH — JBIDKYILAS CHJIa HAyKH,
ycIieXH NPAaKTUKU 00YCIOBIEHbBI JOCTUKEHUAMU HAYKHY;

e Pa3BuTHE XMMHYECKON HAYKU M XMMHU3ALMN HAPOIHOIO XO35MCTBA CIIy’KaT UHTEpeEcaM
YesioBeKa 1 00IIeCTBa B LIEJIOM.UMEIOT T'YMaHUCTUYECKUH XapakTep U MPU3BaHbI
CHOCOOCTBOBATH PEIICHUIO TII00ATBHBIX MTPOOJIEM COBPEMEHHOCTH.



Pe3yabTaThl OCBOEHUS Kypca XuMun 8 KJacca.

®I'OC ocHOBHOrO 001IEeT0 00pa30BaHWs ONpENETseT TPH BHAA PE3YJIBTaTOB OOydEHUS
MpeIMEeTy:JINYHOCTHBIE, MeTanpeAMeTHbIE U NMpeIMeTHbIE.

B pe3ynbpTraTe nzydueHuil 1aHHOTo MpeaMeTa B 8 Kiiacce yJyaliuecs J0KHbI:

3HATH/MIOHUMATDH
® BaXKHEUIIIME XMMUYECKHE MOHATHS, OCHOBHBIE 3aKOHbI XUMHUH, OCHOBHbIC TEOPUH XHUMUHU,
BAKHEMIINE BEIIECTBA U MATEPHUAIIBL.
YMmerhb
® Ha3BIBATh,0NPENCIATh, XapPaKTEPU30BATh BEIIECTBA, OOBSCHATH SBICHUS W CBOKWCTBA
BBITIOJIHATh XUMHUYECKUM SKCIEPUMEHT

Hcnoap3oBaTh
e [pUOOpETEHHbIE 3HAHUS W YMEHUS B IPAKTHUUECKON MAESITEIbHOCTH U IOBCEJIHEBHOMN
JKA3HU.

JIMYHOCTHBIE pe3yJIbTaThl.

N3yuuB Kypc XuMu#, 00y4yaromuecs J0JKHbI:

® HMMeThb OCHOBBI MATEPUATUCTHYECKOTO MUPOBO33PEHMSI.0CO3HABATh MATEPHUAIBHOCTD
MI03HaBaEMOCTh MHpPA, 3HAYCHUSI XMMUYECKUX 3HAHUH JIJIsl YEIOBEKa M OOIIEeCTBa;

¢ [OHHUMATBL POJIb OTEYECTBEHHBIX YYECHBIX B Pa3BUTUM MHUPOBOM XMMHUYECKOM HAYKHU:
UCIIBITBIBATBYYBCTBO FOPAOCTH 332 POCCUICKYIO XUMUYECKYIO HAYKY;

® HCHOJB30BaTh WHPOPMALMIO O POJM XHMHW B pa3IHYHBIX mpodeccusix s
OCO3HAHHOT'O BEIOOpACBOEH NanbHeiel 00pa3oBaTeIbHON TPACKTOPUH;

® YMeTb OCYLIECTBIISTh OLEHOYHYIO J€ATEIBHOCTD;

® yMeThb BbIOMPATh IIEJIEBbIE M CMBICIOBbIE YCTAHOBKH B CBOMX JCHCTBHSIX U MOCTYIKaxX
MOOTHOIIEHUIO K JKUBOW MPHUPOJIE, OEPEKHO U OTBETCTBEHHO OTHOCHTHCS K CBOEMY 3/10pPOBBIO
U3JI0POBBIO OKPYXKAIOIIHX.

MeTtanpeaMeTHble pe3yabTaThl
INocre n3ydenus Kypca XMMUH, 00yJarolIiuecs J0KHBI yMETh:

MeTanpeaMeTHBIMH PE3yJIbTaTAMU U3YUCHUS Kypca « XUMHsI sBIsieTCsl (HOPMUPOBAHUE
YHUBEpCaIbHBIX yueOHbIX aerictBuii (YY),

Pecynamuenvie YY/[:

e ompefeJsiTh 1M M 337a4d  JAEATCIIBHOCTH, BBIOMpaThb IYTH  JIOCTHXKEHMS
LeJIeH. INIAaHUPOBATh MKOHTPOJIUPOBATh CBOK JIEATENILHOCTb, KOPPEKTUPOBAaTh €€ B cllydae
PacxoXkI€HHUs C 33JaHHBIM ITAJIOHOM;

® CcaMOCTOATEJbHO OOHapyXHBaThb U (HOpPMyIUpPOBaTh Y4eOHYIO MpoOJieMy, ONpenessaTh
1eTbYy4eOHOM eI TEIHHOCTH;

¢ BBIIBUI'aTbh BEPCHM pEIICHUS NMPOOJIEeMbl, 0CO3HABaTh KOHEUHBIM pE3yNbTaT, BHIOMpAThH
U3IPEUI0KEHHBIX U UCKaTh CAMOCTOSITEIIBHO CPEJICTBA IOCTHXKEHUS LIETIH;

®  COCTABJATH (MHAMBHUAYAJIBLHO WM B IPYIINE) IUIAH PELIEHUS IPOOIEMBI;

e palorasi 1HO IUIAHYy, CBEpATh CBOM JACHCTBHS C LENbIO M, IPU HEOOXOIUMOCTH,
UCTIPABIIATh OLIMOKHCAMOCTOSITEIBHO;



e B JMAJIOre C YYHUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTEIHHO BBIPAOOTAHHBIE KPHUTECPUHU
OLICHKH.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

CaMoCTOATEIbHO CTAaBUTh HOBBIE y4yeOHble Ienu H 3amaud. CamMOCTOSTENbHO CTPOHTH

JKU3HEHHBIC IUIAHBI BO BPEMEHHOH NEpPCIEKTHBE. MU IIAHUPOBAHUM JTOCTHKCHHS IIeJIeh

CaMOCTOSITEJIbHO U a/ICKBaTHO YYHMTHIBATh YCIOBHUSI U CPEACTBA MX JOCTHXKEHHS. BbIaensTs

aIIbTePHATHBHBIE CIIOCOOBI JOCTHKCHHUS 1IeJIM ¥ BEIOMpaTh Hanbosee 3(HEeKTUBHEIN CIIOCcO0.

AJIeKBaTHO OLIEHHWBATh CBOM BO3MOKHOCTH JOCTHKEHHUS LIETH OINpeNeaEHHON CI0KHOCTH B

pa3IUYHBIX cepax cCaMOCTOSITCILHOM JEATSIIBHOCTH.

Iloznasamenvnwvie YY/I[:

® OCYWIeCTBJATH I[I03HABATEIBbHYIO JEATEIbHOCTh pa3iMyHBIX BHUIOB (HaOdroneHue,
W3MEPEHHE, ONMCaHNe, yueOHOE HCCIICI0BAHNUE);

® NPUMEHATb OCHOBHBIC METOJbI MMO3HAHMS (HAOJIOIEHUE.IKCIIEPUMEHT, MOJICITUPOBAHHUE
U T.J.)JUI U3y4eHHUS XMMUYECKHX 00BEKTOB;

® HCNOJIB30BATH OCHOBHBIC JIOTMYECKHE TPHEMBI (BBISBICHHE IJIABHOTO, aHAIIN3, CHHTE3,
CpaBHEHHE,00001eHNe,T0KA3aTeIbCTBO, ~ CHUCTEMaTH3allyst,  Kiaccu(ukauus,  BBIIBICHHE
NPUYMHHO—CIJIEICTBEHHBIX CBS3€H, MMOWCK aHAJOTHH, ONpE/IeIeHUE MOHATHH. (OPMYIHPOBKA
BBIBOJIOB);

® yCTaHABJIUBATh BHYTPU-U MEXIIPEIMETHbIE CBA3H;

¢ BBICKa3bIBATH HJICH, TUTIOTE3BI, ONPEAEIATh MYTH UX TIPOBEPKH:

* AaHAJM3MPOBaTh, CPAaBHHBATh, KIACCH(PHUIIMPOBATH M 00001aTh (PaKTHl U SBICHUS.
BBISIBIIATS IPUYMHBI U CIIEICTBUS MPOCTHIX SIBICHUM.

® OCYHIECTBJISITH CPaBHEHHE, KJIACCH(HUKALUIO, CAMOCTOSTEIHHO BHIOMpAass OCHOBaHHS U
KPUTEPHUHUTSI YKA3aHHBIX JJOTHUECKUX OTIEePAIINii;

® CTPOUTH JIOTUYECKOE pacCy)KACHHE, BKIIOYAIOIIEE YCTAHOBJICHHWE IPUYUHHO-
CIIC/ICTBEHHBIX CBSI3CH.

® (C031aBaTh CXEMaTHYECKHE MOJETH C BBIJICICHHEM CYIIECTBEHHBIX XapaKTePHUCTUK
00BEKTa, COCTABIIATH TE3HCHI, PA3JINYHBIC BUABI IIAHOB (TIPOCTHIX.CIOKHBIX U T.I1.).

¢ mnpeodpa3oBbIBATH HH(MOPMALIUIO U3 OJHOTO BUJA B APYro (TaOIHIly B TEKCT H IIp.).

® yMeTh OmpelesiTb BO3MOXKHBIE MCTOUYHUKH HEOOXOTUMBIX CBEACHHUHN. ,[TPOU3BOJIUTH
MOUCKHUH(OPMAIIMH. aHATTU3UPOBATH U OLIEHUBATH €€ JOCTOBEPHOCTD.

® HCHOJb30BATH DA3JIMYHbIE HCTOYHHUKHA HMHPOpManuu (TEKCT y4yeOHHKa, Hay4yHO-
MOMYJIApHASINTEPATypa, CIOBAPH, CIPABOYHUKH, SHIMKIONEANN. IHTepHET), aHAM3UPOBaTh U
OLIEHUBATh WHPOPMAIIHIO, IPe0OPa30BHIBATH €€ U3 OAHOM (POPMBI B PYTyIO;

e omneHuBaTh coobmenus CMU ¢ XUMHYECKHUM COJEpKaHMEM M apryMEHTUPOBAHO
OTCTaMBaTh COOCTBEHHYIO MO3UIIMIO [0 OTHOIICHUIO K HUM;

Kommynuxamuenvie YY/I.

o CAMOCTOSITEJIbHO OpPraHU30BBIBATH Yy4eOHOE B3aUMOJEICTBHE B TIpyIIe
(ompenensaTh 00IMMELENH, pacIpeeIATh POJIH, JOTOBAPUBATHCS APYT C APYIOM U T.1.).
o CJAylIaTh M CJAbIATH, BCTYMaTh B JUAJNOr, y4acTBOBAaTh B KOJUIEKTUBHOM

00CYXIeHUUNPOOIeM, OTCTauBaTh CBOK TOUKY 3PEHHMsI, aJ€KBATHO HCIOJIb30BaTh YCTHYIO U

MMHUCbMEHHYIOPEYb, CTPOUTH IPOJTYKTUBHOE B3AUMOAECHCTBUE CO CBEPCTHUKAMHU U B3POCIIBIMHU.
BbInyCKHHUK MOJYYHUT BO3MOKHOCTh HAYYUThCSH:
- TPOAYKTHBHO pa3pemiaTh KOH(DIUKTHI HAa OCHOBE y4€Ta WHTEPECOB M IMO3UIMH BCEX
YYaCTHUKOB, IOMCKAa M OLIEHKH aJbTepHATHUBHBIX CIIOCOOOB pa3pelieHus KOH(IUKTOB;
JIOTOBAPUBATHCS U MPUXOAUTH K OOIIEMY PEIIEHHWIO B COBMECTHOM AESTEIBHOCTH, B TOM
quclie B CUTYal[Ml CTOJIKHOBEHMSI MHTEPECOB; - OpaTh Ha ce0s MHUIMATHBY B OpraHU3aluU
COBMECTHOT'O JCHCTBUS (1€I0BOE JTUAEPCTBO); -BIa€Th MOHOJIOTMYECKON U JUATOTrHYECKOM



dbopMaMu peur B COOTBETCTBHH C TPAMMAaTHYECKHUMH U CHHTAKCUYECKUMH HOPMaMH POTHOTO
A3bIKA; -CIC€A0BATH MOPAJIBbHO-DTHYCCKHUM M IICUXOJOTMYCCKHUM MpHUHOUIIaAM O6III€HI/I$[ u
COTpyAHUYCCTBA Ha OCHOBC YBAXKUTCIBHOI'O OTHOHICHUSA K napTHépaM, BHUMAaHHA K
JUYHOCTH JAPYTrOro, aJeKBATHOIO MEXJIMYHOCTHOTO BOCHPHUATHS, TOTOBHOCTH aJIEKBATHO
pcarupoBaTtb Ha HYXJAblI APYTrUX, B YACTHOCTHU OKa3bIBaThb IOMOIIbL W 5MOIHWOHAJIBHYHO
MOAJIEPXKKY MapTHEPAM B MPOIIECCE JOCTHKEHUS OOIIEH 11eJTH COBMECTHOM JIeSITEIbHOCTH;
IIpeameTHbIe pe3yJbTaThl

[IpenMeTHBIMU  pe3yJabTaTaMH OCBOEHUS, OOy4YalOUIMMHCS Kypca XHUMHU SIBIISIOTCS
CIEAYIOIUECYMEHUS.

B no3naBaresibHOU cepe:

o AAaBaTh OIPEJIEICHUS H3YyYEHHBIM IOHATUSAM (XUMHUYECKUN HJIEMEHT, aTOM,
MOJIEKYJIa, U30TOIbI, OTHOCUTEIIbHASL aTOMHAsl U MOJIEKYJISIpPHAs MacChl, MOH, XUMUYECKasl CBA3b,
BaJICHTHOCTb, CTENEHb OKHUCICHUS,DJIEKTPOOTPULATEIbHOCTh, IOJISIpHAsE U HEMOJIApHas
KOBaJICHTHBIE CBSI3M, HOHHA’ACBA3b, MOJIEKYJISPHAas W HOHHAs KPUCTAJNIMYECKUE PELIETKH,
BEIIIECTBO, NMPOCTOE U CJIOKHOEBEIECTBO, XUMHUYecKkass (opmylia, MHIEKC, MOJb, MOJISIpHas
Macca, OKCH/bI, HECOJIe00pa3yrolliue Ncoaeo0pasyoue, OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIE
OKCHJIbl, OCHOBAaHMS, KHCIIOTBI, COJH,aM(OTEpPHbIE THUIPOKCHUIBL, HHAUKATOP, SJIEKTPOJIUT
HHEDJICKTPOJIUT,  DJICKTPOJIUTHUECKASAUCCOLMAIUS, CTENeHb JAMCCOLMALUM, OOpaTHMBbIe
MIPOLIECChI, BOJAOPOIHBINA MOKa3aTelb,XUMUUECKasi peaklys, YPaBHEHUS XMMHUYECKON peakluu,
MOJIEKYJISIPHOE U TEPMOXUMHUYECKOCYPAaBHEHHs peaKklUy, TeIIoBoi 3¢pdekr peakuuu, sHAO - U
9K30TEPMHUUECKHE PEaKLUU, PEaKIUUCOECIUHEHHS, Pa3JIOKEHNUs, 3aMELIEHUs] 1 OOMEHa, YHCThIE
BEILECTBA, OJHOPOAHBIE WHEOAHOPOJHBIE CMECH, DPAaCTBOPbI, TI'MAPAThl, KPHUCTAILUIOTUIPATHI,
MaccoBasi JI0JI1 JJIEMEHTa B CIIOKHOM BEIIECTBE M PAacTBOPEHHOI'O BELIECTBa B PAacTBOPE,
TE€HETUYECKAs CBA3b);

o (popmyIMpoOBaTH 3aKOHBI ITIOCTOSHCTBA COCTAaBA BEIECTBA U COXPAHEHUS MAaCChI
BEILECTB MPU XUMUYECKUX PEAKIIMSIX;

® Ha3bIBATh XMMUYECKHUE JIEMEHTHI, COEIMHEHUS U3YUYEHHBIX KJIacCOB;

o 00bACHATH (PU3NYECKHIA CMBICT ATOMHOTO (TIOPSIKOBOI0) HOMEpAa XUMHUYECKOrO
3JIEMEHTa,HOMEPOB Ipynnbl U nepuoaa llepuonnueckoit cucTembl, K KOTOPBIM IMPUHAAJIEKUT
3JIEMEHT,3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB aTOMOB JIEMEHTOB B IIpeJieaxX MajbIX IEPUOJOB
Y TJIABHBIXIIOATPYII, CYIIHOCTh PEAaKIIUi HOHHOTO OOMEHa;

° MOJ€CJIUPOBATD CTPOCHHUE ATOMOB IICPBBIX JABAAIATH XHMHUYECKHUX DJJIEMCHTOB,
HpOCTGﬁH.IHXMOJ'ICKy.]IZ
° XapaKTepu30BaTb XUMHUYCCKHUC DJICMCHTEI (OT Boaopoaa oo KaJ'IBHI/IH) Ha OCHOBEC

ux nonoxxenus Bllepuoanueckoii cucreme JI.11.MenneneeBa 1 0coOOEHHOCTEN CTPOECHUS aTOMOB,
XMMHYECKUXCBOMCTB HEOPraHUYECKUX BELIECTB OCHOBHBIX KIIACCOB;

o onpeaeasaTb 1Mo XUMHUYCCKUM q)OpMyJIaM COCTaB BCUICCTB M NPUHAMICIKHOCTDH
BEILECTB KOIPEAEICHHOMY KJIacCy COCAUHEHUM, THUIIBI XMMHUYECKUX PEaKLMH, CTEIEHU
OKHCJICHHS  aTOMOBDJIEMEHTOB B BEIIECTBAX, THIBI ~ XMMHYECKHX  CBA3€H B
COEJIMHEHUSIX.BO3MOKHOCTh IMPOTEKAaHUSPEaKIUil HOHHOTO OOMEHa;

o COCTABJIATH (OPMYJIBI BEIECTB.ypaBHEHUS JUCCOLMALUU KHCIOT. OCHOBaHMH,
coJiel, ypaBHEHUsIpEaKLUMi MOHHOTO OOMEHa B MOJIEKYJISPHOM M MOHHO-MOJIEKYJISIPHOM BUJE,
YPAaBHEHUS PEAKLMI,IOATBEPKAAOINX XUMUYECKUE CBOMCTBA HEOPraHWYECKUX BEUIECTB U
OTPaXKAIOIIUX CBA3U MEXKAYKIACCAMHU HEOPTAHUYECKUX COCIUHEHNN:

. NPOBOIMTb  XUMHUYECKUH  OKCIEPUMEHT, oOpamarbcs C  BELECTBAMHU,
WCIOJIb3YEMBIMA  BOKCIEPUMEHTAIBHOM IIO3HAHMM XMMHMM W IIOBCEIHEBHOW JKU3HH, B
COOTBETCTBUH C TPAaBUIAMUOE30MIaCHOCTH;

o ONHUCBIBATH JIEMOHCTPALIMOHHBIE U CaMOCTOATEIbHO IPOBEACHHBIE XUMUYECKUE
JKCIEPUMEHTBHI;

® Pacmo3HABaTh OINBITHBIM IIyTEM BOJY U PACTBOPBI KUCIIOT U IIEJIOYEH;



e KJIaccuPpUUUPOBATH U3YUYCHHBIE OOBEKTHI U SBICHUS:

e 1eJaThbBBIBOABI 1 YMO3AKIIOUECHUS U3 HAOIIOICHUH. N3yUeHHBIX XUMUYECKUX
3aKOHOMEPHOCTEH, POTHO3UPOBATh CBOWCTBA HEU3YUYCHHBIX BELIECTB 110 aHAJIOTHH CO
CBOMCTBAMM U3yYCHHBIX;

o CTPYKTYPHPOBATh W3Y4YEHHBIH Marepual M XUMHUYECKYI0 HH(POpMAIHIO
MOJIY4EHHYIO U3/I0IIOJIHATEIbHBIX HCTOYHUKOB;

. Pa3sbACHATL HAa IIpUMEpax I[PUYUHY-CIECICTBECHHYIO 3aBUCHUMOCTb MEXKIY
COCTaBOM, CTPOCHHEM U CBOMCTBOM BEIIECTB;

° BBIYMCJIATH OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELIECTBA I10
eropopmyiie, MaCCOBYIO JOJIIO PAaCTBOPEHHOIO BEIIECTBA B paCTBOPE, MAcCy WIIM KOJIMYECTBO
BEILIECTBA OJJHOTO U3 YYAaCTBYIOIIMX B PEAKIIMKM COEIMHEHNN 110 U3BECTHOM Macce Win
KOJINYECTBY BEIIECTBA APYrOro COEIMHEHUS, TEIUIOBOM AP PEKT peakiuu 1o JaHHBIM 00
OJIHOM M3 YYaCTBYIOIIUX B PEAKIUU BEUIECTB U KOJIMYECTBY BBIJCITUBLICHCS
(TIOTTIOIIEHHOM ) TETIIIOTHI;

e yCTaHaBJUBATh NPOCTEHIIYIO (POPMYIy BEIIECTBA 10 MACCOBBIM JI0JISIM 3JIEMEHTOB,
MacCCOBBIE OTHOLICHUS MEXKIY XMMUYECKUMHU 2JIEMEHTAMU B IAHHOM BEILIECTBE.

B neHHOCTHO-OpHEHTAUMOHHOM cepe:

e co0.01aTh OCHOBHBIE NPaBUJIa TIOBEJICHUS B IPHPOJIE M OCHOBBI 3J0POBOT0 00pasza
KHU3HU;

® AHAJM3UPOBATH U OLIEHUBATH IOCJIEACTBUSA JJIs OKpYXKaroIe cpeibl ObITOBOM U
MIPOU3BOICTBEHHON JIESATEIIbHOCTH YEJIOBEKA CBSI3aHHOW ¢ iepepaboTKOoM 1
HCII0JIb30BAHUEM BELIECTB.

B cgepe TpyaoBoii AesiTEILHOCTH:

¢ [IJIaHUPOBATH U MPOBOAUTH XUMHYECKHH SKCHICPUMCHT, TOTOBUTH PACTBOPLI SaﬂaHHOﬁ
KOHIOCHTpPAUH;

® HCIOJIb30BaTh BCIICCTBA B COOTBETCTBUU C UX MPCAHA3ZHAUCHUCM U CBOﬁCTBaMH,
OIMMCAHHBIMHA B MHCTPYKIHAX 10 IPUMCHCHHIO.

B cdepe Oe3onacHOCTH KHU3HEAEATEILHOCTH:

e co0moaatrh mnpaBuia Oe3omacHoM paboThl ¢ J1a0OpaTOPHBIM  0OOPYAOBaHUEM,
XMMHUYECKON MOCY/I0H, HarpeBaTeJbHBIMU NMPHOOpaMH, pPEeaKTUBAMH IPU BbINOJIHEHUH
OIIBITOB;

® OKa3bIBaTh NEPBYIO MEIUIIMHCKYIO TIOMOIIb IPH 0KOTaX, IOpe3ax U APYrux TpaBMax,

CBSI3aHHBIX C PabOTOI B XUMHUYECKOM KaOMHETe.

Conep:kanue nporpaMmmbl
Beeoenue (5 uacos)

XuMHUg — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPAILCHUSIX.
[ToHsATHE O XUMHUYECKOM 3JIEMEHTE U (POPMAX €ro CyIIECTBOBAHMSA: CBOOOIHBIX aTOMaX,
MIPOCTHIX U CIIOKHBIX BELIECTBAX.
IpeBpamenus BeniecTs. OTIMUME XUMHUUYECKUX PEAKIMNA OT GU3NUECKUX SIBICHUNA. Posb
XUMHH B )KU3HU YesioBeKa. XeMopuaus u xemopoOus.
Kpatkue cBeneHust U3 MICTOpUM BOZHUKHOBEHUS U pa3BUTHs XuMuu. [lepron anxumum.
[onsitue o punocodeckom kamue. Xumus B XU B. Pazsutue xumuu Ha Pycu. Ponb
OTEYECTBEHHBIX YUCHBIX B CTAHOBJICHUU XUMHUECKOM Hayku - paboTsl M. B. JlomoHocoBa, A.
M. bytnepoga, [I. 1. Menneneesa.



XuMu4eckasi CAMBOJIMKA. 3HAKM XMMUYECKHUX DJIEMEHTOB U ITPOUCXOXKACHHUE UX

Ha3BaHUU. XuMuueckue ¢popmyibl. Maaekco! 1 ko3GdumueHTsl. OTHOCUTEIBHBIE AaTOMHAS U
MOJIEKYJIsIpHasi Macchl. PacueT MaccoBOi 10JI XUMUUECKOTO 3JIEMEHTA 110 (pOpMyJie BEIeCTBa.
[Tepuoanueckas cucteMa xumuueckux 3aeMeHToB Jl. 1. Menaeneesa, ee cTpykrypa:

MaJible ¥ O0JIbLINe NEPUOIBLIPYIIbl U noArpynmnsl (' maBHast u nodounas). Ilepuoauueckas
CUCTEMa KaK CIpaBOYHOE MOCcOOUeE IS MOTyYEHUS CBEACHHUM 0 XUMUYECKUX IE€MEHTaX.

Pacuernbie 3agaun. 1. HaxoxxaeHne OTHOCUTENBHON MOJIEKYJISIPHON MacChl BEIIECTBA
10 €ro XUMHU4Ieckoil popmyse. 2, Beruncnenue MaccoBOi JOIM XUMHYECKOTO 3JIEMEHTA B
BEIIIECTBE 10 ero Gopmyie.

TEMA 1 AToOMBI XMMHYECKHUX 3J1eMeHTOB (10 uacos)

ATOMBI Kak (popma cyliecTBOBaHUS XUMUUYECKUX 3TIeMEHTOB. OCHOBHBIE CBEICHUS O
CTpOEHHUH aTOMOB. Jl0Ka3aTeNbCTBA CIOXKHOCTH CTpoeHHs aToMoB. OnbiThl Pe3epdopaa.
[Inanerapnas Mogenb CTpOeHUs aToma. '
CocraB aTOMHBIX /1€p: TPOTOHBI U HEUTPOHBL. OTHOCHUTENIbHASI aTOMHAs Macca.
B3anMOoCBsI3b MOHATUI «IIPOTOHY, KHEUTPOH», «OTHOCUTEJIbHASI AaTOMHASI Maccay.
N3menenune yncia npoToHOB B sAJipe aToMa — 00pa30BaHME HOBBIX XUMHUUYECKUX
3JIEMEHTOB.
W3meHeHne uncina HEHTPOHOB B sApe aToMa — oOpa3oBaHue u30TornoB. CoBpeMeHHOe
ONpEIETICHUE TOHATHUS «XUMUYECKUN 37IEMEHT». M30TOMBI KaK pa3HOBUAHOCTHA aTOMOB OJTHOTO
XUMHYECKOTO JIEMEHTA.

OnexTpoHbl. CTpOeHHE JIEKTPOHHBIX 000I0YeK aTOMOB XUMUYECKUX 31eMeHTOB He 1—
20 nepuoanueckoii cuctemsl 1. 1. Menneneesa. [lonsiTue o 3aBepIiieHHOM U HE3aBEPIIICHHOM
ANEKTPOIIUTOM cII0€ (IHEPrEeTHUECKOM YPOBHE).
[lepunonnueckas cucreMa XuMu4ecKux 3y1eMeHToB J1. 1. Menneneesa u ctpoeHue
aTOMOB: (PU3MUYECKUN CMBICT MOPSAKOBOTO HOMEpa dJIEMEHTa, HOMEpPa TPYIIIbI, HOMepa
MepHOJIA.
N3meHeHune yncia 37eKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOTO
3JIEeMEeHTa — 00pa30BaHUE MMOJIOKHUTEIBHBIX U OTPUIIATSIIEHBIX HOHOB. MIOHBI, 00pa30BaHHEIC
aTOMaMHU METAJUIOB U HeMeTau1oB. [[puurHbI H3MEHEHU METAITTMYECKUX U HEMETAITTNYECKUX
CBOWCTB B MIEPUOJIAaX U IPYyIIIAX.
O6pa3oBanue 6uHapHBIX coequHeHui. [lonaTue 06 nonHoi cBsi3u. Cxembl 00pa30BaHHUS
HWOHHOU CBSI3H.
BiaumopeiicTBue aTOMOB XUMHUYECKUX IEMEHTOB—HEMETAIIIOB MEKIY CO00i —
o0pa3oBaHuE IBYXaTOMHBIX MOJICKYJI IPOCTHIX BemiecTB. KoBasieHTHAs HEMOJsIpHAss XUMUYECKast
CBSI3b. DIIEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBL.
B3anMopeiicTBre aTOMOB XMMHUYECKUX JIEMEHTOB-HEMETAIOB MKy co00ii 4
o0Opa3oBaHue OMHAPHBIX COCNUHEHUN HEMETAUIOB. DJIEKTPOOTpUNaTebHOCTh. [loHsTHE 0
KOBAJICHTHOM NOJIAPHOM CBS3H.
BiaumopeiicTBue aTOMOB XUMUYECKUX JIEMEHTOB-METAJIOB MEXKIY COO0M —
o0pa3oBaHUE METAJUIMYECKUX KpUCTAILIOB. [IoHATHE O METAIIIMUEeCKON CBSA3H.
JdemoncTpaumnu. Mozenn aToMOB XMMHUYECKUX JIEMEHTOB. [lepuoaunueckas cucrema
xumudeckux ayemenToB . . Menaeneena.

TEMA 2 IIpoctble BeuecTBa( 7 uacog)

[Tonosxenne MeTalIOB U HEMETAJIJIOB B MEPUOIUYECKON CUCTEME XUMUYECKUX
aneMmeHTOB . 1. Menaeneesa. Baxuelilne npocTbie BEMIECTBA METaJUJIBL: XKEJIE30,
ATIOMUHHM, KAIBIIMA, MarHui, HATpuH, kanuii. O0ume Gu3ndeckue CBOWCTBA METAJLIOB.
Baxueiimme npocThie BelecTBa — HEMETaJlIbl, 00pa30BaHHBIC AaTOMAMH KUCIIOPO/a,




BOJIOpO/Ia, a30Ta, cepsbl, hocdopa, yraepoaa. CnocoOHOCT aTOMOB XUMUYECKHUX 3JIEMEHTOB K
00pa30BaHUIO HECKOIBKHX IPOCTHIX BEIIECTB — AIIOTPONHS. AJUIOTPOITHBIE MOAU(DUKAIINT
Kuciaopoaa, pochopa u onoBa. Metauinyeckue 1 HEMETAJUIMYECKHE CBOWCTBA MPOCTHIX
BeecTB. OTHOCUTENBHOCTD JEJIEHUS TPOCTHIX BEIIECTB HA METAJLIbl U HEMETAJIbI.
IlocrosinHoe ABoranpo. KonmnuectBo BemectBa. Mosb. MonsipHast Macca. MossipHbIit
00BeM ra3000pa3HbIX BeniecTB. KpaTHbIe € TMHUIIBI KOJTHYECTBA BEMIECTBA — MHJUTUMOJb U
KHUJIOMOJIb, MUJUITUMOJISIPHASL U KUJIOMOJIIPHAS. MAacCChl BEILIECTBA, MUJTUMOJISAPHBIN 1
KIJIOMOJISIPHBIA 00beMBbI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ HCIIONBb30BaHNEM OHSATHH «KOJMUYECTBO BEIIECTBAY, «MOJISIPHAS Maccay,
«MOJISIPHBIN 00bEM Ta30B», «IIOCTOSIHHAS ABOTAIPOY.

Pac4yerHble 3ana4u. 1. Boruncienue MOJISpHON MacChl BEIECTB [0 XUMUYECKUM
(dbopmynaM. 2. PacyeTsl ¢ UCIIOJIb30BAHUEM MOHITHH «KOJUYECTBO BEIIECTBAY», «MOJIIpHAs
Macca», «MOJIAPHBII 00bEM T'a30B », « IOCTOSTHHASE ABOTaJIpo ».

demoncrpamumn. [Tonyderune o3ona. OGpasipl 6€JI0T0 U CEporo 0Ja0Ba, 0€JI0ro 1

KpacHoro ¢ocgpopa. HekoTopbie MeTayuIbl 1 HEMETAJUIBI KOJIMYECTBOM BellecTBa 1 MOJIb.
Mopaenb MOJSIpHOTO 00BeMa Ta3000pa3HBIX BEIIECTR.

TEMA 3 CoeauHeHusi XMuMHU4eCKHX 3JIeMeHTOB (/4 uacos)

Crenens okucinenus. OnpeneneHue CTeNEeHN OKUCIEHUS AIEMEHTOB 110 XUMUYECKON
dbopmyre coenunenus. Cocrapnenue Gopmyin OMHAPHBIX COSAUHECHHMIA, OO CITOCO0 MX
Ha3bIBaHUs. buHapHbIE COeMHEHHS: OKCUIBI, XJOPUABL, CYIbPuabl u ap. CocTaBiIeHHE UX
dbopmyi. [IpencraBuTeN OKCUIOB: BOJIA, YIIICKUCIIBIN ra3 U HeTameHas N3BECTh.
[IpeacTaBuTenu IeTy4ux BOAOPOAHBIX COEITMHEHHI: XJIOPOBOIOPO U aMMHUAK.
OcHoBaHuUs, UX COCTAaB M Ha3BaHUs. PacTBOpUMOCTh OCHOBaHUH B Boje. Tabnuiia
pPacTBOPUMOCTH TMAPOKCUIOB U cosield B Boje. [IpencraBurenu menoueid: THAPOKCUIBI HATPUS,
Kayust ¥ Kanbius. [loHsTre 0 kauecTBeHHBIX peakiusax. Maaukaropsl. MI3MeHenune okpacku
WHJUKATOPOB B IIEJIOYHON Cpee.

Kucnotsl, ux coctaB u Ha3Banus. Kinaccudukamms kucnort. [IpencraBurenn KUCIOT:
CepHasi.CoJIAHasl U a30THasl. MI3MeHeHHne OKpacKu MHANKATOPOB B KUCJIOTHOM CpeJie.

Conu Kak Mpou3BOJIHBIE KUCIOT U OCHOBaHUU. VX cocTaB u Ha3BaHus. PacTBopuMocCTh
coneit B Boze. [IpeacraButenu comneit: xnopua HaTpus.kapOoHaT u Gocdart KampIus.
AmMop(hHBIE U KpUCTANINYECKUE BEIIECTBA.

MexMmoieKkysipHble B3aUMOJEHCTBUS. TUIBI KPUCTANIMYECKUX PEIIETOK: MOHHAS,
aTOMHasi, MOJICKYJISIpHAsl U METaJUIMYecKasi. 3aBUCHMOCTh CBOWCTB BEIIECTB OT THUIIOB
KPUCTAJUTMYECKUX PELIETOK.

BemectBa MONEKYISIpHOTO M HEMOJIEKYISIPHOTO CTPOCHUS. 3aKOH MOCTOSTHCTBA COCTaBa st
BEILIECTB MOJIEKYJISIPHOT'O CTPOEHHUS.

UucTteie BemecTBa 1 cMecH. [IpuMepsI )KUIKUX. TBEPABIX U Ta3000pa3HBIX CMECE.
CBoiicTBa 4HCTHIX BemecTB U cMeceit. Mx coctaB. MaccoBasi 1 00beMHas 101 KOMITIOHEHTA
cmecu. Pacuernble 3agauun. 1. Pacuet MaccoBoii 1 00EMHOM J0JI€H KOMIIOHEHTOB CMECH
BeIlleCTB. 2. Briuncienne MaccoBOi J0JIM BEILIECTBA B pACTBOPE IO U3BECTHOM Macce
PacTBOPEHHOr0 BEUIECTBA U MAcce PaCTBOPUTENS, 3. BerunciieHne Maccol pacTBOPSIEMOTO
BEIIIECTBA M PACTBOPUTEIISL, HEOOXOIUMBIX JIJIsl MPUTOTOBIICHHUS OTMPEACIICHHOM MACChl pacTBOpa
C M3BECTHOM MacCOBOM JI0JIEH PaCTBOPEHHOI'O BEIIECTBA.

JemouncTtpamun. OGpa3iibl OKCUIOB.KUCIOT. OCHOBAHUH U coeil. Moenu
KPUCTAJNIMYECKUX PEILIETOK XJIOpUaa HaTpus, anMasa, okcuza yriaeposa (1L). B3peis cmecu
BoAOpoJa ¢ Bo3ayxoM. CriocoObl pazneneHust cMece. J\uCTUILISAIIS BOIBIL.
JlabopaTopHble onbITHI. 1. 3HAKOMCTBO ¢ 00pa3iaMu BEIIECTB Pa3HBIX KJIACCOB. 2.
Paznenenue cmecei.

TEMA 4 U3meHeHus1, NpOUCXOAsilliMe ¢ BellecTBamMu (13 uacos)



[TonsaTue sBICHNI KaK U3MEHEHUN.IMPOUCXOISAIIUX C BEIIECTBaMU. SIBJIECHUS.CBSI3aHHbIE

C U3MEHEHUEM KPHUCTAJNINYECKOr0 CTPOEHUS BEIIECTBA IIPU IIOCTOSIHHOM €T0 COCTaBe, —
¢duznueckue spneHus. Guznyeckre ABJICHUS B XUMUU: TUCTHILUISALUS, KPUCTAJUIU3ALHS,
BBHITIAPUBAHUE U BO3TOHKA BEIECTB, IICHTPU(PYTUPOBAHUE.

SIBnenus, cBA3aHHbIE C UK3MEHEHHEM COCTaBa BEILIECTBA, — XUMUYECKUE PEaKIINU.

[Ipu3Haku U yclIoBHs IPOTEKAHUS XUMHUYECKUX peakuuid. [lonsarue 06 3k30 - u
SHAOTEPMHUUYECKUX peaklMsaX. Peakiuy ropeHust Kak 4aCTHbIN CIy4dal 3K30TE€PMUYECKHUX
peakuuii, NPOTEKAOUINX C BbIIEICHUEM CBETA.

3aKOH COXpaHEHUsI MacChl BEUIECTB. XMMUYECKHUE YPaBHEHUS. 3HAUEHHUE UHJIEKCOB U
kodpunmenToB. CocraBieHne ypaBHEHUI XUMHUYECKUX PEaKIIN.

Pacuetsl o xumnuyeckuM ypaBHeHUsIM. Pelienre 3a1a4 Ha HaX0K/I€HUE KOJIMYECTBA

BEIIECTBA, MACCHI WIIM 00bEeMa MPOYKTa PEaKIIMK HO KOJMYECTBY BEIIECTBA, MAacce WIH 00beMy
HCXOJIHOTO BellecTBa. PacdeTsl ¢ MCIIOJIB30BAHUEM TOHATHS <«10JIs1», KOIAa UICXOJHOE BEIIECTBO
JIaHO B BUJIE PaCTBOpPA C 3aJIaHHOM MacCOBOM JI0OJIEH PACTBOPEHHOI'O BEILIECTBA UJIU CONECPIKHUT
ONPEACICHHYIO JTOJTI0 TPUMECEH.

Peaxuun paznoxenus. [IonsaTre 0 CKOPOCTH XMMUYECKUX peakuuid. KaramusaTopsl.

DepMEHTBHI.

Peakuuu coennnenns. Katanurudyeckue u HekataauTHueckue peakuuu. Oopatumele u
HeoOpaTHMBbIe PEeaKIIHH.

Peakiuu 3amenieHus. D1eKTPOXUMHUUYECKHUM PsiJT HAMIPSKEHUH METaJUIOB.ETO

WCIIOB30BaHUE 711 IPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEAKINI MEXy METaNIaMH
U pacTBOpPaMHM KHMCJIOT. Peakiiny BHITECHEHHS OJJHUX METAJIJIOB U3 PACTBOPOB UX COJIEH IPYrUMH
MeTaJlaMHu.

Peakuuu oomena. Peakuyy HelTpanu3anuu. Y clIoBUs IPOTEKAaHUS PeaKkIiil oOMeHa B
pacTBOpax A0 KOHIIA.

Tumnbel XUMUYECKUX peakIui (10 MPU3HAKY «UUCIIO U COCTAB UCXOIHBIX BEIIECTB U

MIPOJYKTOB PEAKIIMIY) Ha IPUMEPE CBOMCTB BOJBL. Peakius pa3inoKeHus: — 3JIEKTPOTIU3 BOBIL.
Peakuuu coennHeHns — B3aMMOJEHCTBHE BO/IBI C OKCHJIAMU METAJUIOB U HEMETAJUIOB. [loHsTHE
«TUAPOKCUABDY. Peakunu 3aMenieHus: B3auMO/ICCTBUE BOABI C ICJIOYHBIMU U
LIeJIOYHO3EMEbHBIMU MeTaiIaMu. Peakiuu oOMeHa (Ha mpuMepe ruaponusa cyiabpuaa
ATIOMUHUS U KapOuaa Kalblus).

Pacuernbie 3agaum. 1. Berancienue o XuMU4e€CKUM YPaBHEHUSIM MacChl WU

KOJIMYECTBA BEILECTBA 110 U3BECTHOM Macce WM KOJIUYECTBY BEILIECTBA OJJHOTO U3 BCTYMAIOIINUX
B PEAKIUIO BEUIECTB WU MPOAYKTOB peakiuu. 2. BorunciaeHne Macchbl (KOJIM4ecTBa BEIIECTBA,
o0beMa) MPOIYKTa PEaKLMH, €CIIM U3BECTHA MAcca HCXOAHOTO BELIECTBA, COAEPIKAIIETO
OTIpeIeTICHHYIO JI0JI0 TpuMecei. 3. Beruncnenne Macchl (KOJIMUecTBa BEMIECTBa, 00beMa)
MPOAYKTa PEaKIIMH, €CJIM U3BECTHA MAcca pacTBOpPA U MAaCCOBAsI 10JIsI pACTBOPEHHOTO BEIIECTBA.
demonctpanumu. [Ipumeps! pu3ndeckux SBICHUN: a) MUIaBlieHne napadunHa; 6) BO3rOHKa

noja uin 0eH30MHON KUCIIOTHI, B) paCTBOPEHHE IepMaHTaHaTa Kajus; ) AU Qy3ust TymucTbIX
BEIIIECTB C TOPSIICH JTaMIIOYKH HaKkamuBaHus. [[puMepsl XUMHUYECKHX SBIICHUIA: a) TOPEHNE
Marsus, gocgopa; 0) B3aUMOACHCTBUE COMSTHON KUCIOTHI C MPaMOPOM WJIM MEJIOM; B)
nosyuenue rugpokcuiia menu (I1); r) pacuersl, cBI3aHHBIE C UCTIOIB30BAHUEM MOHSATHUS «IIOJIS».
PactBopeHue 1mony4eHHOro TuIpOKCHIa B KUCIOTaxX; /1) B3aUMOJIEUCTBUE OKCUIA MEU

(IT) ¢ cepHO¥t KUCTOTOM TPU HATPEBAHKH, €) PA3JIOKCHHUE TIEPMAaHTaHATa KaJIUS; XK)
B3aUMO/ICHCTBUE pa30aBICHHBIX KICIOT C METAIaMU; 3) pa3lioKeHHE IEPOKCHIA BOJOPOIA; 1)
3JIEKTPOJIN3 BOJIBI.

JlabopaTopHbie onbIThI. 3. CpaBHEHHE CKOPOCTH UCIIAPEHMSI BOJBI U CIIUPTA I10
HMCUYE3HOBEHHIO X Kallejb Ha GUIbTpOBaIbHOM Oymare. 4. OKUCIICHHE MEIH B TUIAMECHH
CIIUPTOBKHU WJIM rOpeliku. 5. [lomyTHEeHHE U3BECTKOBOM BOJIbI OT BBIABIXaEMOTO YIIECKUCIOTO
rasa.0. [lomydeHue yriieKucioro rasa B3auMoOJI€HCTBUEM COZbI U KHCIIOTHI. 7. 3aMeleHue MeIu
B pactBope xjiopuzaa Meau (I1) xenesom.



TEMA 5 Ilpaktuxym M: 1 IIpocreiimme onepamnuu ¢ BemecrBom (S5 u)

1. IlpaBuna TeXHUKH O€30MIACHOCTH TP paboTe B XUMHUECKOM KabuHeTe. [Ipremsl

oOpatieHus ¢ 1abopaTOpHBIM 000PYIOBAaHHEM U HarpeBaTEIbHBIMU PpUOOpamMu. 2.
Hab6mronenus 3a m3MEHEHHUSIMH, TIPOUCXOIAIITUMU C TOPSIIEH CBEYOM, U UX ONMUCaHKE. 3. AHAIN3
1ouBbl U BoAbl. 4. [IpusHaku xumMuueckux peakuui. 5. Ilpurorosnenue pactBopa caxapa u
OINpeJIeJIEHUE MAaCCOBOM 10U €r0 B PaCTBOPE.

TEMA 6 PacTtBopenue. PacTBopbl. CBOWCTBa pACTBOPOB 3J1€KTPOJIUTOB (2] u)

PactBopenue kak pusuko-xumudeckuii mpouecc. [lonsTre o rugpaTax u
Kpuctamoruaparax. PacrBopumocts. KpuBbie pacTBOPpUMOCTH KaKk MOJIEb 3aBUCUMOCTH
PacTBOPUMOCTH TBEPJIBIX BEIIECTB OT TeMIlepaTyphl. HachllieHHbIE, HEHACBIIIEHHBIE U
MEPECHIIICHHBIE PACTBOPHI. 3HAUYEHNE PACTBOPOB JJIS IPUPOJIBI U CEIBCKOTI0 X035HUCTBA.
[TonsiTue 00 NEKTPONIUTHYECKON TUCCOLMALIUU. DIEKTPOJIUTHI U HEDIEKTPOIUTHI.
MexaHu3M IUCCOLUALIMU IEKTPOJIUTOB C PA3TUYHBIM TUIIOM XUMHUYECKOH CBsi3U. CTereHb
ANEKTPONUTHYECKON qucconrannu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.
OCHOBHBIE TOJIOKEHUS TEOPUH IEKTPOJIUTHUECKOMN nucconnanuu. MoHHbIE ypaBHEHUS
peakuuid. YcnoBus MPOTEKaHMs peakiiui 0OMEeHa MEXY JIEKTPOJIMTAMH /10 KOHIIA B CBETE
HMOHHBIX IIPEACTABICHUMN.
Knaccudukanust HOHOB U UX CBOHCTBA

Kucnotsl, ux xmaccudukaius. TUCCOIMAINS KUCIOT U UX CBOHCTBA B CBETE TEOPUHU
3JEKTPOJIUTUYECKON quccoranuu. MoekynsipHble 1 MOHHbIE YPABHEHUS PEAKIIMI KUCIIOT.
B3aumopeiicTBue KUCIOT C METaUIaMU. DJIEKTPOXUMUYECKUH psAJl HANPSYKEHUI METaJUIOB.
B3anMopeiicTBrE KUCIOT C OKCUAaMU METaIIOB. B3anmoneiicTBiue KUCI0T ¢ OCHOBAaHUSIMU —
peaknus HeHTpanu3anuu. BzaumonelicTBre KUCIOT ¢ CosiMU. VICTioTb30BaHre TaOIUITBI
pacTBOPUMOCTH. [IJ1s1 XapaKTEepUCTUKN XUMHUECKUX CBOMCTB KUCIIOT.
OcHoBanusl, UX KJIaccH(DHUKAIHS. TUCCOIMAIAS OCHOBAHUI U MX CBOMCTBA B CBETE
TEOPHH IEKTPOIUTUUECKON Jucconuanuu. B3anmoneiicTBue OCHOBaHMM ¢ KUCIOTaMU,
KHUCJIOTHBIMHU OKCUIaMU U CoJiAMH. Vcrionp30BaHne TaOIUIbl PACTBOPUMOCTH JIJISt
XapaKTEPUCTUKU XUMUYECKHX CBOMCTB OCHOBaHUH. Pa3zno)keHre HepacTBOPUMBIX OCHOBAaHHM
MIPU HATPEBaHUHU.
Conu, ux knaccuukanus U AUCCOLUAIUS PA3INYHBIX TUTIOB cosieil. CBoMCTBa colieit B
CBETE TEOPHH ICKTPOJIUTHUECKON THCcCOoUMauu. B3anmoneicTeue colieil ¢ MeTauiamu,
YCIJIOBUSI MPOTEKAHMSI 3TUX peakuuidl. B3aumoaeicTBue coneii ¢ KUCI0TaMU, OCHOBAHUSIMU U
cossimu. Mconp3oBaHue TaOIUIIBI pACTBOPUMOCTH JIJIsI XapaKTEPUCTHUKNA XUMUIECKUX CBOMCTB
COJICH.
O600menue cBeieHnii 00 OKCHIaX, X KIacCU(pUKAITUN U XUMHUECKUX CBOMCTBAX.
I'eneTnyeckue psabl METAJUIOB U HEMETAJUIOB. ['eHeTHYeCKas CBsI3b MEXKY KilaccaMu
HEOPTaHWYECKUX BEIICCTB.
OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC peakini. OKUCIUTENb U BOCCTAHOBUTEID,
OKHCJICHUE U BOCCTAHOBJICHUE.
Peakniu noHHOTO 0OMEHA U OKHCIIUTETHHO-BOCCTAHOBUTENbHBIC peakiinu. CocTaBleHUE
yYpaBHEHUIN OKHCINUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUIl METOAOM AJIEKTPOHHOIO OallaHca.
CBoiicTBa NPOCTHIX BELLIECTB — METAJIOB U HEMETAJJIOB.KUCIIOT U COJIEH B CBETE
MpeICTaBICHUI 00 OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX MTPOLIECCAX.
JdemoncTpanun. VicnipiTanre BEMIECTB U UX PACTBOPOB HA 3JIEKTPOIPOBOIHOCTD.
JIBrKeHrEe OKpaIIeHHbIX HOHOB B 3JIEKTPUYECKOM I10J1€. 3aBUCUMOCTb 3JIEKTPOIIPOBOAHOCTH
YKCYCHOM KHCJIOTBI OT KOHIEHTpalUuH. B3auMoelicTBUE IMHKA C CEPOM, COISTHOM KHCIIOTOM,
xnopuaom meau (I1). 'openne maraus. BzanmopeiicTBrue XJI0pHO#M M CEpOBOIOPOTHOMN BOJIBI.
JlabopaTopHble onbIThI. 8. Peakinu, XxapakTepHbI€ JIJIs1 PACTBOPOB KUCIOT (COJISTHOM



WK cepHOM). 9. Peakuuu, XapakTepHbIe UIsl paCTBOPOB IIEN0Y€EH (TMAPOKCUIOB HATPUS WIN

kanus). 10. [omyuenue u cBoiCcTBa HEPACTBOPUMOTO OCHOBAHUS. HAIIPUMEDP TUAPOKCUAA METU
(ID). I1. Peakiuu.xapakTepHbIe 17151 paCTBOPOB coJjiei (Harmpumep, it xjaopuna meau (11). 12.
Peaxiuu, xapakTepHble 111 OCHOBHBIX OKCHJIOB (Hammpumep, Jisl OKcuaa Kanbius). 13. Peakuuu,
XapaKTepHBIE JJIs1 KUCIOTHBIX OKCUAOB (HAaIlpUMep, JIsl YITIEKUCIIOTO ra3a).

TEMA 7 Ilpaktukym CBoiicTBa pacTBOPOB JIEKTPOINTOB(2/4 uaca)

6. MonHble peakuuy. 7. YCIIOBUSA NPOTEKAHUS XUMUUYECKUX PEAKLIUHA MEXy pacTBOpaMu
3JIEKTPOJUTOB /10 KOHIIA. 8. CBOMCTBA KUCIOT.OCHOBAHMM, OKCUJIOB U cojiei. 9. Pemenue
SKCHEPUMEHTAIBHBIX 3a/1a4.

YueOHO - TEMAaTHYECKHI JIAH

Heopranuyeckasi xumus, 8 Kiacc.

Ne
n/m

Haumenosanue
paznesnos

Bcero
JacoB

B ToMm yucne

YpoxkoB

[Ipaktuueckux pador | KoHTponbHBIX

pabot

JlaGopaTopHBbIX
OTIBITOB

Benenue

7

Temal.
ATOMBI
XUMHYECKHUX
3JIEMEHTOB

10

Tema 2.
[Ipocteie
BEIIIECTBA

Tema 3.
Coennnenus
XUMHAYECKUX
2JIEMEHTOB

14

11

Tema
N3menenns
MIPOUCXOSIINE
C BeIIeCTBaMM

14

12 1

Tema 5
PactBopenue.
PactBopsl

18

16

Hrorosas k.p.

Htoro

70

61 5

11

KasengapHo-remaTu4eckuii njiax

Heopranuveckas xummus, 8 kiacc.

Neo ypoka

Tema ypoka

Hara npoBenieHus ypoka

10 IUIaHY

o (akry

Benenue (7 4yacoB)




1. [Ipenmer xumun

2 Bemecta, ux cBOCTBA U MPEBPALLCHUS

3 IIpeBpallieHrie BeElIECTB, POJb XUMHH B
JKU3HHM 4YENIOBEKa, KPaTKUU OYepK UCTOPUU
XVMHH.

4 Ilepuonuueckas CHCTEMA; 3HaKu
XHUMHYECKUX 3JIEMEHTOB I1.C.X.D.
A N.MenpeneeBa

5 Xumudeckne  (PopMyIbl, OTHOCHTEIhHAS
aToOMHasg M MOJIEKYJIApHasi Macca

6 Pacyerst mo  xumuueckuMm  opmynam
BeEIlleCTBA

7 MaccoBast 1011 3JIeMEHTa B COSAUHEHUU

Tema 1. AToMbI XUMHUYeCKHUX 3J1eMeHTOB (10 4.)

8 OCHOBHBIE CBEICHHS O CTPOCHUH aTOMOB.

9 W3orombl  kak  Pa3sHOBUIHOCTH  aTOMOB
XUMHYECKOTO DJIEMEHTA.

10 OnekTpoHsl.  CTpoeHHME  3JIEKTPOHHBIX
000JI09eK aTOMOB.

11 OnexTpoHHBIE U Tpaduyueckue QGOpPMYIIBI
CTPOCHHS aTOMa

12 Xumnueckas cBs3b. oHHAs CBS3b

13 KoBaneHtHass  HemosisipHash —~ XUMUYECKas
CBSI3b.

14 KoBanenTHas nojsipHas XUMHU4YECKas CBSI3b.

15 Merannuyeckass XUMUYECKasl CBA3b.

16 O0o0menne n cucTeMaTu3anvs 3HaHWH 110
TeMe «ATOMBI XUMUYECKUX JICMECHTOBY

17 Kontpoasnasgs padota Nel mo Teme

«ATOMBI XUMHYECKHX 3JIEMEHTOB)

Tema 2. IIpocTbie BemecTBa (74)

18 [IpocThie BemecTBa MeTaJUIbI, OOIIME
(du3HYecKre CBOMCTBA METAILIOB.

19 [Ipocteie  BemecTBa —  HEMETAIIBI.
duznyeckue CBOMCTRA.

20 KomuuectBo BemiectBa. Monb. MoutsipHast
Macca BellecTBa

21 MomnsipHbIi 00BeM Ta3000pa3HBIX BELIECTB

22 Pemenne 3a1a4u o hopmyie BemecTra

23 O0o0uieHue W cucTteMaTu3alys 3HAHUH 1O
TeMe.

24 KonTtposbnas padora Ne2 mo teme:

« l'[pocnﬂe BeIeCTBA»

Tema 3. CoequHeHusi XMuMHYECKHUX j1eMeHTOB (14 4.)

25 Crenenb OKHCIICHUSL. Bbunapusie
COEIMHECHUS METAIJIOB M HEMETAILJIOB.

26 Baxueiimue KJIACCBI OMHApPHBIX
COEMHEHU N - OKCH/IBI, JeTydne
BOJIOPOJHBIE COSTUHEHHSL.

27 OcHoBaHus




28 Kucnotst

29 Comn

30 Kpucrannuieckue pemeTku

31 YucTole BEIIECTBA U CMECH

32 MaccoBast 1 00beMHast 1011 KOMIIOHEHTOB B
CMECH, B TOM YHCIIC U IpuMecei

33 Pemenne 3amau «MaccoBas u oObeMHas
JIOJT! KOMIIOHEHTOB B CMECH, B TOM YHCIIE U
npuMecein»

34 IIpakTH4eckasi padota Nel,2
«3HaAKOMCTBO c J1aG0paTOPHBIM
obopynoBanuem. IIpaBuia  TeXHUKH
0e30MacHOCTH»

35 IIpakTuyeckass padora Ne3 «anaams
MOYBbI M BOJIBI»

36. IIpakTH4eckas pabdora Neq
«IIpuroroBjieHNe PacTBOPOB € 3aJaHHOM
MaccoBoOil JoJieit PacTBOPEHHOTO
BelecTBa»20.

37 O06o00muieHue u cucrTeMaTu3alys 3HAHUH 110
TEMC «COC}II/IHGHI/H{ XUMHNYCCKUX
JJIEMEHTOBY

38 KonTposbnaa paGora Ne3 mno TeMme;

«Coeqnnennss XMMHYECKHX 2JI€MEHTOB)

Tema 4: U3MeHeHnns npoucxoasimue ¢ pemecrsamu ( 144.)

39 XUMUYECKHUE pEeaKun

40 3akoH  COXpaHCHHS  MacChl  BEIIECTB.
XHWMHYECKHE YPABHCHHS

41 CocraBneHHe  ypaBHEHUS  XUMHUYECKOH
pEaKIIHH.

42 Pacdersbl 10 XUMHUYECKUM ypaBHEHUSIM

43 Pemenue 3a1a4 o XUMHAYECKUM
yYpaBHEHUSIM

44 Peakuust paznoxxenus

45 Peaknus coenuHeHus

46 Peakiusa 3aMeneHus

47 Peakmusa oOmena

48 THIBI XUMUYECKHUX peakiui

49 Tumnel XUMHUYECKUX pEaKUUA Ha HOpUMEpPE
CBOMCTB BOJBI

50 IIpakTuyeckass padora NeS «Ilpusnakm
XHMHYECKHX peaKuuiin

51 O0001IeHe B CUCTEMATH3alusd 3HAHUKA 110
teMe; «Kiaccel HEOPraHUYECKHUX BEIIECTB.
THIbI XUMHUYECKHUX PEaKIHii»

52 KontpoabHass padora Ne 4 po Teme:
«A3menenus, npoucxoasiue c
BelleCTBAMM

Tema 5

«PacTBopenue. PacTtBopben»

(18 u.)




53 PactBopenune kak (U3NKO — XHMHYECKHI
IIPOLIECC, PACTBOPUMOCTb.

54 OJEKTPOIUTHL U HEIJIEKTPOJIUTHI

55 OcCHOBHBIE TIOJIOKEHUS Teopuu
JJIEKTPOJIUTHYECKOH TUCCOLUAIIIH

56 Wonnsle ypaBHEeHUS peakluu

57 Kucnorer B ceere TO/, nx knaccudukanus
Y CBOMCTBA.

58 XUMUYECKHE CBONUCTBA KUCIOT

59 OcHoBaHus B CBETE TOM, ux
KJTaccu(UKAITUS M CBOMCTBA

60 XHUMHUYECKHE CBOMCTBA COJIEH

61 Comnu B cBete TO/l, ux cBoicTBa

62 Oxcuapl X KiIaccupuKanus 1 CBOHCTBA

63 I'eHeTnueckass CBSI3b MEXAYy KIacCaMu
HEOPraHMYEeCKUX COCAMHEHHH.

64 IIpakTuyeckas padora Ne6
«BbInosHenne ONBITOB,
Ae€MOHCTPHPYIOIIMX I'eHETHYECKYIO CBA3b
MEKITY OCHOBHBIMH KJIaccaMu
HEOPraHUYeCKHX BeLIeCTB»

65 OKHUCIUTEIBHO-BOCCTAHOBUTEIIHHEIC
peaxIum.

66 VYnpaxHenue B COCTaBJICHUU
OKHCJIMTEILHO-BOCCTAHOBUTENBHBIX
peakiuin

67 CBolicTBa M3y4YEHHBIX KIIACCOB BEIIECTB B
CBET€  OKHUCJIUTEIHHO-BOCCTAHOBHUTEIBLHBIX
peaxkuun

68 OO6o00menne U cucTeMarn3anus 3HaHWHA 3a
Kypc 8 kiacca.

69 Hrorosasi kKoHTpoOJIbHAs padoTa 3a Kypc 8
KJace

70 AHanm3 KOHTPOJIBHOH paboThI

Y4e0HO — MeToANYeCKOe H MaTepHaTbHO-TeXHHYEeCKoe odecnedeHue
o0pa3oBaTe/IbHOIO0 Npouecca

OcHoBHas IUTEpaTypa:

1. I'abpuensu O.C. [Iporpamma kypca xumun ajist 8-11 kimaccoB 001meo0pa3oBaTeIbHBIX
yupexnaenuii. M.: [lpoda. 2006.

2. Xumus. 8 knacc: y4ue6.yist oomeodpasoBat. yupexaenuii / O.C. ['abpuensa. — 15-¢
u3a.. crepeoturr. — M: «JIpoday, 2009. — 270. [2] c.: ui.

3. HacronpHas kaura yuurtens. Xumus. 8 kinacc / O.C. IN'abpuensn. H.IT. BockoOoiiHuKoBa.
A.B. SlmrykoBa. — M.: [Ipoca 2008.

4. Xumus. 8 KJ1acc: KOHTPOJIBHBIE B TPOBEpOUHbIe paboThl K yueOHuky O.C. ["abpuensHa
«Xumus. 8 knace» / O.C. I'abpuensn, [1.H. bepeskun, A.A. Ymakosa u 1p. — 8-e uzn,




crepeotun. — M.: [Ipoda, 2010. - 158, [2] c.

5. Xumus. 8 ki1.: pabouas rerpans k yueouuky O.C. I'abpuensna «Xumus. 8 kiace» / O.C.
lNabpuensn. A.B. SlmrykoBa. — 6-¢ u3z, crepeotun. — M.: [Ipoda, 2010. — 176 c. : m.

6. Xumusi. 8 KI1.: TeTpaIb A7 TAOOPATOPHBIX OTBITOB M MPAKTHYECKUX PAOOT K yICOHUKY
O.C. I'abpuensna «Xumus. § kinaccey / O.C. 'abpuensn, A.B. SmrykoBa. — M.: [lpoda,
2010. — 96 c. : nn.

JlonoJIHNTEIbHASI JINTEpaTypa:

1. Msydaem xumumo B 8 Kitacce: numaktTuaeckoe nocooue k yueonuky O.C. ['abpuensna
«Xumusi. 8 Kiacey sl yJaluxcs U yuuresen — S-eusn, uctp u gon. — Mocksa: «bBJIMK
u K». 2004. — 224c.

2. JlumakTudeckue KapTOUKHU-3aJaHus 1o XuMuu: 8 kimacc: Kk yueonuky O.C. ['abpuensaa
Xumus. 8 kinace» / H.C. ITaBnoBa. — M.: M3narenscTBo «DK3amen», 2004. — 159. [1] c.
(Cepust «YueOHO-METOIUYSCKUIA KOMILUICKT).

3. Xomuenko W.I'. Pemenwe 3amau mo xumuu. — M.: OO0 «MzmarensctBo Hosasg
Bonna»,2005. — 256c¢.

4. T'muoka H.JL. OO0mag xumust. U3narensctBo «Xumusay. 1979

3. Meauapecypcnl.

o (D «Heoprannueckass XMMHs», U31aTE€IBCTBO «YUUTEIIbY»

e CD «llIxona Kupmmia u Medoaus», n31aTeabCTBO «YUUTENIb

o Xwumus. [Ipocsemenue «Heopranmaeckas Xumus»,. 8 kKiaacc. (Ha 2-X TUCKaX)

o Xwumus (8-11 knacc). BupryansHas nabopatopust (yaeOHOE SJIEKTPOHHOE U3/IaHUE)

o «Enunas xomnekmus [udpossix O6pazoBaTeabHbix PecypcoBy (Habop 1iudpoBbix
pecypcos k yueonukam O.C. I"abpucnsna) ( http://school-collection.edu.ru/).

1. http://him.1september.ru/index.php— xypran «XuMus.

2. http://nim.1september.ru/urok/- Matepuassl k ypoky, Bce paboTbl, Ha OCHOBE KOTOPBIX
OTJIaH CaiT, OBLIN OMYOJIMKOBAHKI B )KypHaJie «XUMUsS». ABTOpaMH caiTa mpoaenaHa
Oonpmas paboTa MO CHCTEMATU3MPOBAHUIO Ta3eTHBIX CTaT€d C y4eTOM MIKOJIBHOW y4eOHOM
[porpaMMsl 1o npeamery "Xumus'.

3. www.edios.ru— Difjoc — HEeHTpP AUCTAHIIMOHHOTO 00pa30BaHMUS

4. www.km.ru/education- yueOHbie MaTepuaibl U ciioBapu Ha caitre «Kupmuin Medomuii»

5. http://djvu-inf.narod.ru/- snexTponHnas 6ubIMOTEKA

OcHameHue y4e0HOro npouecca
HartypaJjibHble 00beKTHBI:
Konnekuuu MuHEpaaoB U TOPHBIX MOPOJ;
e MeTannos u CILUIABOB;
e MuHepanbHbIX YI0OpEeHMI;
¢ [InacTmacc, KaydyKoB, BOJIOKOH.
XumMuyeckue peakTuBbI M MaTepuajibl: Haubosiee yacTo ucmosib3yembie:
1) IIpocTolie BelecTBa: Meib, HATPUH, KaJbLUNA, MAarHUH, JKeJI€30, IIUHK;
2) oxcunpl: meau (I1), kanprus, sxenesa (I11), maraus;
3) KUCJIOTHI: CepHasi, COJIsTHAsA, a30THAS;
4) ocCHOBaHUS - TUAPOKCUIIBL: HATPUS, KaJbIHs,25%-HbIi BOJHBIN pAaCTBOP aMMHUAKa;
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5) comu: xmopuabl Hatpus, meau (II), amomunuus, sxenesa (III); HuTpaThl Kamusi, HaTpws,
cepebpa; cynbdarel menu (II), xenesa (II), xenesa (IIl), ammonus; noaun Kamausi, OpoMuI
HaTpus; 6) OpraHMYEeCKHE COEAMHEHMS: TAHOJI, YKCYCHas KHCJIOTa, METHUJIOBBIH OpPaHKEBBIM,
dhenondranenn, 1aKmMyc.

Xumuyeckas JadopaTopHas MOCyAa, aNnapaTbl ¥ NPpUOOPHI:

1) [IpuGops! 17151 paboOTHI € razaMu;

2) anmmapathl ¥ PUOOPHI ITIS1 OMBITOB C TBEPABIMH, KHUJIKHMH BEIECTBAMU;

3) uzMepuTebHble IPUOOPHI U MPUCTIOCOOICHUS JIJIS1 BBIOJIHEHHUS OMBITOB;

4) cTexisHHAs U IJIACTMAcCOBas MOCY/A U MPUCTIOCOOIEHUS ISl IPOBEACHUS OIIBITOB.

5) mudposas mabopaTopus MO XUMHH.

Mogeaun:

HaGops1 Monieneii aToMOB /1711 COCTaBJICHUS IIAPOCTEPIKHEBBIX MOJICIICH MOJICKYIT;

e Kpucrajmyeckue pemeTky Couei.

e YyeOHble OCOOMs Ha mevyaTHoW ocHoBe: Ilepuogunueckas cucreMa XMMHUYECKHX 3JIEMEHTOB
J.N.MeHnnenecena;

e TalOymiia pacTBOPUMOCTH KUCIIOT, OCHOBAHHI COJICH;

e DJIEKTPOXUMUYECKUH psiJl HAIPSYKEHUI METaJIIOB;

e ANrOpUTMBI MO XapaKTEPUCTUKE XMMHUYECKUX JJIEMEHTOB, XMMHUECKHUX PEAKLUM, PELICHUIO
3a/1ay;

e JlunakTudeckue MaTtepHaibl: pabodne TeTpajy Ha Me4YaTHOW OCHOBE, MHCTPYKIIUHU, KAPTOUKH
C 3aJlaHUSIMH, TaOJIUILIBI.

JKPaHHO-3BYKOBbIE CPeICTBa 00y4YeHHs:

eKommnbroTep;

e MylbTUMEIUATIPOCKTOP.



