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JIuCT KOppeKTHPOBKHU



1.ITosicHuUTe/TbHAA 3aMMCKa.

Pabouast mporpamma 1o reorpaduu AJisi OCHOBHOM IIKOJIbI COCTaB/IeHa Ha OCHOBE CJIe[YIOIMX HOPMAaTHBHO-TIPABOBBIX JJOKYMEHTOB:

- dyHaMeHTa/IbHOTO si7jpa Ccofiep>KaHust o01ero odpasoanust, TpeboBaHUii K pe3y/ibTaTaM OCHOBHOTO 0011iero o6pa3oBaHusl, TIpe/iCTaB/IeHHbIX B
depepanbiom [NocymapctBenHoM Crangapte Obiero O6pasoBanusi BTroporo rnokoseHus (ITpukaz MuHoOpHayku ot 17.12.2010r. Ne1897);

- 3akoHa Poccutickoit ®egeparmn Ne273-®3 ot 29.12.2012 «O6 obpa3oBanuu B Poccutickoit denepaiiyi»,

- ®eepasibHOTO rOCYJApCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO 0o011iero obpa3oBaHus, YTB. IpruKa3oM MuHoOpHayku Poccuu ot

17.12.2010 Ne 1897 (11.18.2.2);
- [puka3za MuHoOpHayku oT 31.12.2015r. Nel1577 «O BHeceHMM U3MeHeHMH B eJiepabHbIN TOCYAapCTBEHHBINM 00pa3oBaTe/TbHbIN CTaHAAPT
OCHOBHOTO 00pa30BaHusl, YTBEPKAEHHBIM IMPHUKa30oM MUHHCTePCTBa 0Opa3oBaHus U Hayku P® ot 17.12.2010r. Ne1897»
- Ob6pa3oBaTe/IbHOM TTPOrpaMMbI OCHOBHOTO 00111er0 06pa3oBaHusi VIBaHOBCKOW Cpe/iHel IIKOJIbI;
- YuebOHoro 11aHa VIBaHOBCKOM CpefiHel ITKOJIbI Ha TeKYIIUN IO/,
- ABTOopckoii yuebHoi nporpammel O.C.I"abpuensiH «IIporpaMma ocHoBHOTO 06111ero obpa3zoBanusi. Xumus. 8-9 knaccei». M.: [Ipoda,2012; (SI'OC);
[ManHas pabouasi mporpaMMa OpreHTHPOBaHa Ha MCI0/Ib30BaHUe YueOHHUKOB 110 XMMUM 1 YueOHO-MeToinuecKux nocobuit YMK, co3zaHHBIX
KOJIJIEKTUBOM aBTOPOB 1107, pyKoBocTBoM O.C.I"abpuensiHa

2. Ilnanupyemsbie pe3y/ibTaThl 0CBOEHHUA YUeOHOro mpegmera

TpeboBaHusi K pe3yjbTaTaM OCBOEHHUsI OCHOBHBIX 00pa30BaTe/bHBIX IMPOrpaMM CTPYKTYPUPYIOTCS T0 K/IHOUeBbIM 3ajadaM o00riero
o0Opa3oBaHMs, OTPAKAIOIIMM WH/WBH/yalbHble,  OOILeCTBEHHbIE W TOCY/JapCTBEHHble  TOTPeOHOCTH, W  BKJIHYAWOT  JIMUHOCTHBIE,
MeTarpeJMeTHble U TIpeMeTHble pe3y/bTaThl.

JIngHOCTHBIE pe3y/ibTaThl OOy4YeHHs] B OCHOBHOM IIKO/e BKJIFOUAIOT TOTOBHOCTb M CIIOCOOHOCTb OOYYarOIIMXCsS K CaMOpPasBUTUIO U
JIMYHOCTHOMY CamooTpe/ie/ieHnto, C(OPMUPOBAHHOCThL WX MOTHMBALMKM K OOyueHHWIO U 1ie/ieHarpaB/ieHHOW T[103HaBaTebHOU [esiTe/IbHOCTH,
CUCTeMbl 3HAaUMMbIX COLIMA/JIbHBIX W MEX/JIWYHOCTHBIX OTHOLIEHWM, L[€HHOCTHO - CMBICJIOBBIX YCTAHOBOK, OTPaKaroLUX JMUYHOCTHbIE U
rpaXKJaHCKUe TIO3ULIMKU B JIeTe/TbHOCTH, COLIMajbHble KOMITeTeHLMH, TIPaBOCO3HaHWe, CTMOCOOHOCTh CTaBUTh 1€/l U CTPOUTH >KU3HEHHbIe
T/1aHBbI.

OCHOBHbIE JIMYHOCTHBbIE pe3y/IbTaThbl 00yueHHs1 XUMHUM:

1) dopmupoBaHre OTBETCTBEHHOTO OTHOLIEHHS K YUEHHIO, TOTOBHOCTH U CIOCOOHOCTH 00YydYaromuyxcsi K CaMOpasBUTHIO M CaMOOOpPa30BaHHUIO
Ha OCHOBe MOTHMBALMM K OOyueHWIO U T03HAaHWIO, OCO3HaHHOMY BBIOODY W TIOCTPOEHUIO JajibHeMIlel WHIUBUYaJbHOW TPAeKTOPUU
oOpa3zoBaHust Ha 0a3e OPHEHTHPOBKM B Mupe TpodeccHii ¥ MpodeCcCHOHANBHBIX —TPeANOYTeHHH, C Y4Y6TOM YCTOMUMBBIX TI03HAaBaTeTbHbBIX



WHTEpPecoB, a TakKe Ha OCHOBe (DOPMUPOBAHUSI YBaXUTENLHOTO OTHOIIEHHS K TPY/Y, Pa3BUTUS OIbITa Yy4yacTHs B COL[MA/ILHO 3HAUMMOM
TpyZAe,

2) dopMupoBaHKWEe 1]€JIOCTHOTO MHPOBO33DEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKM M OOIECTBEHHOW TPaKTUKH,
YUUTBHIBAIOIIEro COL[MA/IbHOE, KY/IbTYPHOE, SI3bIKOBOE, TYXOBHOe MHOTOO0Opa3ue COBPEMEHHOTO0 MHpa;

3) dopmupoBaHre KOMMYHHKAaTUBHOW KOMITETEHTHOCTU B OOIL[eHWHM W COTPYAHWYECTBE CO CBEPCTHHKaMM, [JEeTbMHU CTapiiero | MJajiliero
BO3pacTa, B3POCIBLIMA B Tipoijecce 00Opa3oBaTelbHOM, OOIIECTBEHHO I10JIe3HOW, yueOHO-UCC/Ie[loBaTe/TbCKOM, TBOPUECKOM W ADYTHMX  BUZIOB
JIesITe/IbHOCTY;

4) dbopmMupoBaHWe 1[eHHOCTU 3/0pPOBOTO U Oe3oracHOro obpasa >KU3HW; YCBOEHWe TpaBUI WHAWBUAYAJbHOTO U KOJUIEKTUBHOTO 0e30I1acHOro
TIOBe/IeHHsI B UPe3BbIUaliHBIX CUTYALUSIX, YTPOKAIOIIUX >KU3HU U 3[[OPOBBIO JTHO/Iel;

5) ¢popMUpOBaHHEe OCHOB 3KOJIOTHUECKOW KYJbTYPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YDOBHIO 3KOJIOTHUECKOTO MBIIIJIEHHsI, pa3BUTHe OITbITa
9KOJIOTUYECKH OPUEHTUPOBAHHON pedIeKCUBHO-OLIEHOUHOM 1 TIPAaKTUUeCKOW  /IeITeTbHOCTH B JKW3HEHHBIX CUTYalUsiX.

MertanpemMeTHble  pe3y/bTaThl OOyYeHWss B OCHOBHOW IIIKOJie COCTOSIT M3 OCBOEHHBIX OOYYarOIIMMHCS MEXIIPeAMETHBIX TOHATHU U
YHUBEpPCA/bHBIX YU4eOHBbIX JeHCTBUM (pery/isiTUBHbIE, ITI03HABAaTe/bHbIe, KOMMYHHKATHBHBIE), CIIOCOOHOCTM WX WCIO/Mb30BaHUs B Y4eOHOM,
T03HaBaTebHON M COIMA/bHOM TIpAaKTHKe, CaMOCTOSITEJTIbHOCTH TUTAHMPOBaHWS M OCYILECTBIeHUS yueOHOW [eATeSbHOCTU W OpraHM3alvd
yueOHOTO COTPYJHUUECTBA C Ie/laroraMyd W CBEPCTHHUKAMH, K MPOEKTUPOBAHWIO U TIOCTPOEHWIO WMHAVBHUYalIbHON 00pa3oBaTe/lbHOW TpPAeKTOPHH.

OcHOBHbIE MeTamnpegMeTHbIe pe3y/bTaTbl 00yUYeHHS XUMHM:

1) yMeHMe CaMOCTOSITE/ILHO OTpeZe/IsiTh 1[eId CBOero o0yueHus, CTaBUTh U (HOPMYJIUPOBATh [ijist cebsi HOBBIE 33/jaud B YuéOe WM To3HaBaTeTbHON
JesiTeNTbHOCTH, pa3BUBaTh MOTHUBBI U MHTEPeChl CBOEM T03HABATeIbHOU /IesiTe/IbHOCTH;

2) yMeHHEe CAMOCTOSITEJIbHO TUIAHUPOBATh IyTH  JIOCTWKEHUs 1ieJied, B TOM UMC/Ie ajJbTepHATHBHbIE, OCO3HAaHHO BbIOMpaTh Haubosee
3¢ deKkTrBHbIE CTIOCOOBI pellleHHs] yueOHBIX W TIO3HABaTe/bHBIX 3a/ay;

3) yMeHUe COOTHOCHUTH CBOU JIeMCTBUS C IJIaHUPYeMbIMUA pe3y/bTaTaMU, OCYIIEeCTB/SATh KOHTPO/bL CBOeN /leaTebHOCTH B MpOLIecCe JOCTHKEHUS
pe3y/bTaTa, OINpefeNiaTh CIOCOObl  /IeHCTBUM B pamMKax IpeJIOOKeHHBIX  YCIOBUHW W TpeOOBaHWM, KOPPEKTUPOBAaTh CBOW JEUCTBUS B
COOTBETCTBUM C W3MEHSIIOIIeNCs CUTyaluel;

4) yMeHHe OlLleHWBATb MPAaBUIHLHOCTh BBITIOJIHEHUs YueOHOM 3aiaur, COOCTBEHHBbIE BO3MOKHOCTH €€ pelleHwus;

5) B/lajieHHe OCHOBAaMH CaMOKOHTPOJISI, CAaMOOIIEHKH, TPHHATHS PeIleHui W OCYIIIeCTBIEHUS] OCO3HAHHOTO BbIOOpA B yueOHOW W MO3HaBaTeIbHOMN
JesiTeNTbHOCTH;

6) yMeHHe orpe/ieNsaTh MOHATHSA, CO3/laBaTh 0000IeHHs, YCTaHABAMBATh aHA/IOTHH, KI1aCCU(MUIMIPOBATh, CAMOCTOSTE/IbHO BBIOMpPATh OCHOBAHUS M
KpUTepUU i1 KaacCUUKAI[UM,  yCTaHaBIMBAaTh  TIPUUMHHO-CJIe/ICTBEHHBbIE CBSI3M, CTPOUTH JIOTUYECKOe pacCy>K[eHWe, YMO3aK/IoueHre
(MHOYKTUBHOE, [eJyKTUBHOE U IO aHaJIOTHH) U [le/laTh BbIBOJBI;

7) yMeHHe CO03/JjaBaTh, MPUMEHSTh W TPeoOpa30BbIBaTh 3HAKW M CHUMBOJIbI, MOJETM W CXeMbI [isl pellieHWs] Y4eOHbIX U TI03HaBaTebHBIX 3a/iauy;

8) yMeHue OpraHM30BLIBATh yueOHOe COTPYZAHUUECTBO UM COBMECTHYIO JeSTe/lbHOCTh C YUMTe/eM U CBePCTHUKAMU; paboTaTh
VHAVBU/yaTbHO W B TPYINe: HaxOAWUTh oOlljee pellleHWe W pa3pellaTbh KOHMIMKTHI Ha OCHOBE COTJIACOBAHHUSI TO3WLIMNA U yuéTa WHTEPecoB;
dhopmynupoBaTh, aprymMeHTHpPOBAaTb W OTCTauBaTh CBOE MHEHUE;



9) ymMeHMe OCO3HAaHHO WCIONbL30BaTh peueBble CpPEACTBA B COOTBETCTBUH C 33/jlaueii KOMMYHUKALIUU /i BHIpayKeHUs] CBOUX UYBCTB, MBIC/EN U
noTpeOHOCTeN; TUIAHUPOBAHUS W PETYJISIUA CBOEW MesTe/IbHOCTH; BJafieHHe YCTHOM W TIMCbMEHHOW peubl, MOHOJIOTUYEeCKOW KOHTEKCTHOM
peubio;
10) dbopmupoBaHre U pa3BUTHE KOMITETEHTHOCTH B 00/1aCTH MCTIOMb30BaHUS WH(MOPMAIJMOHHO-KOMMYHUKAI[MOHHBIX TeXHOJIOTHH;
11) dopmupoBaHve | pa3BUTHE 3KOJIOTUUECKOTO MBIIIEHUS, YMeHHe TIPUMEHSTb ero B T03HaBaTe/SbHOW, KOMMYHMKAaTUBHOM, COI[MATbHOU
TpakTHKe M Tpo(ecCMOHATbHOM OpUeHTaLUH.

IIpeaMeTHBIMH pe3y/IbTaTaMH O0CBOEHHUSI BHIYCKHUKAMH OCHOBHOM IIKOJ/IbI MPOrpaMMbl MO0 XHUMHHU SBJISAIOTCS:
1) ¢opmupoBaHue mepBOHAYaIbHBIX CHUCTEMATH3UPOBAHHBIX TIPE/ICTABJIEHUM O BeIIeCTBaX, WX IpeBpallleHUsX M MPaKTUUeCKOM TPUMeHeHUH;
OBJ/laZieHWe TIOHATHUUHBIM arrapaToM W CUMBOJHUYECKUM SI3bIKOM XHUMWM;
2) oco3HaHWe OOBEKTMBHOM 3HAUMMOCTH OCHOB XMMHYEeCKOM HayKH Kak 00/laCcTM COBPEMEHHOTO eCTeCTBO3HAHHWS,  XUMHUECKHX
TipeBpalljeH1ii HeopraHMUeCKUx M OpraHUYecKHX BelleCTB KaK OCHOBbI MHOTHX SIBJIEHUM >KUBOW U HE)KHWBOM TIPUPO/IbI; YIiyb/ieHue Tipe/[CTaBIeHUi
0 MaTepua/JibHOM eJUHCTBE MHPa;
3) oBjajleHe OCHOBaMH XUMHUECKOW IPaMOTHOCTH: CITOCOOHOCTBIO aHA/IM3UPOBaTh U OOBEKTHBHO OLIEHWBATh >KU3HEHHbIE CUTYAIlUW, CBS3aHHBIE C
XUMUel, HaBbIKaMK 0e30macHOro oOpailjeHHs C BellleCTBaMH, HUCTIOb3yeMbIMU B TIOBCEZJHEBHOM JKWM3HHW;, YMEHHEM aHa/lIM3WUpOBaTh U MJIAHUPOBATh
3KoJIoTMUecKu Oe3oracHoe TOBeZleHHMe B Lie/sIX COXpaHeHWs 3[0pOBbSi M OKpY’Karollel cpejibl;
4) dbopmMHUpoBaHHEe yYMEHHI yCTaHABIMBaTh CBS3U MEXKAY peasibHO HAaOMH0/aeMbIMH XUMUUYECKUMHU SIBJIEHUSIMA U TIPOLIECCAMM, TTPOUCXOASIIMMU B
MHUKPOMHpE, OOBSICHATH TPUUMHBI MHOT00Opa3usi BeI|eCTB, 3aBUCUMOCTb WX CBOWCTB OT COCTaBa UM CTPOEHHs, a TaKXKe 3aBHCHUMOCTh
NIpUMEeHeHUsI BeleCTB OT WX CBOWCTB;
5) mpuoOpeTeHWe OMbITa MCIOIb30BaHUS Pa3/IMUHBIX  METOZIOB M3YUEeHMs BeIeCTB: HaOMOJeHHWs 3a WX TPeBpAllleHUsMH TIpU MpPOBEeJEeHUH
HECJIO)KHBIX XUMHUECKUX 3KCIIEPUMEHTOB C UCITO/Ib30BaHUEM J1abopaTopHOro 000pyZoBaHUS W TIPUOOPOB;
6) dopMupoBaHUWe TpeACTaB/ieHWH O 3HaUeHUM XUMHUECKOW HayKU B pellleHUd COBPeMEeHHBIX 3KOJIOTHYeCKUX IpobsieM, B TOM uuC/ie B
TIpeZIOTBPAIlleHNH TeXHOTeHHBIX M  JKOJIOTHUECKUX KaracTpod.

IIpegMeTHBIMU pe3y/IbTaTaMM U3yUeHHs TIpeZiMeTa « XUMHUsI» SIBJISTIFOTCS CIe/IyIOIIe:
Tema: «BBegenue B xumuio. Ilpegver xumMmum»

BBIMyCKHUK HAYYUTCS:

» PackpbiBaTh CMBIC/I OCHOBHBIX TIOHSITHM: BeI[eCTBO, XUMUUECKUH 3/IeMeHT, OTHOCHTe/IbHasi aTOMHasi U MOJIeKY/ISIpHAast MacChl;

» Ha3blBaTh XUMHUECKHe 37IeMeHTHI;

» BBIUHC/SITH OTHOCUTE/IbHYIO MOJIEKY/ISIPHYIO U MOJISIPHYHO MacChl BEII[eCTB, a TaK’Ke MacCCOBYIO /IO/IF0 XMMUUECKOTO 3/ieMeHTa B COeZIMHEeHUsIX

JUIsI OLIEHKH WX TIPAaKTUUeCKOUW 3HAUMMOCTH;

» co0uoiaTh TIpaBU/Ia TEXHUKW 0€30MacHOCTH TIPY MPOBeIeHUH HaO/TF0/IEHUH U OTTLITOB
BBIMyCKHUK TIOTYYUT BO3MOXXHOCTb HAYUUTHCS:

» ompefieNiATh PO/Ib Pa3/TMUHbIX BeI[eCTB B MPUPO/e U TeXHUKE;



» XapaKTepu3oBaTh MeTO/bl XUMUUECKOU HayKu (Hab/roZieHre, CpaBHeHUe, SKCTIePUMEeHT, U3MepeHre) U UX POJib B TI03HAHUM MPUPO/IbI
Tema: «ATOMBI XMMHYECKHUX 3/IEMEHTOB»
BbINyCKHUK HayuuTCA:
PackpbiBaTbh CMbIC/T OCHOBHBIX TIOHSTUM: aTOM, M30TOIIbI, XUMUUeCKasi CBSI3b, 3/IEKTPOOTPUL[ATE/IbHOCTD;
OOBsACHATD (hH3UUECKUM CMBIC/T TIOPSIIKOBOTO HOMepa 3/ieMeHTa, HoMepa TPYIIIbI, HoMepa Mepuo/a;
COCTaBJISITh CXeMbI CTPOEHHsI aTOMOB TIepBbIX 20 3/1eMeHTOB Mepuoguueckoit cuctemsl [1.M1.MeH/eneeBa;
pa3/inyaTh BU/bl XUMUUECKOW CBSI3U: HOHHYIO, KOBAJIEHTHYIO TIOJIIPHYI0, KOBA/IEHTHYIO HETO/ISIPHYIO U MeTa/l/TUYeCKyto;
n300pakaTh 37IeKTPOHHO-UOHHBIE (hOPMYJIbI Bell[eCTB, 00pa30BaHHBIX XMMUYeCKUMH CBSI3IMH Pa3HOTO BU/JA.
BbINyCKHUK TTOTyUYHAT BO3MOXKHOCTb HAYUUThHCS:
» 0CO3HaBaTh 3HaUeHHe TeOPeTUYeCKUX 3HAHUM JIJIsl IPaKTUUeCKOU JiesiTe/TbHOCTU YeJlOBeKa;
» OIMCBIBaTh U3yueHHbIe 00BEKThI KaK CUCTEMBbI, IIPUMEHSIS JIOTUKY CUCTEMHOT'O aHa/u3a
Tema: «IIpocThie BelecTBa»
BbINyCKHUK HayuuTCA:
» KnacCupUIMpPOBaTh XWUMHUYEeCKWe 371eMeHThl Ha MeTa/Ulbl, HeMeTa/Ulbl, WHEePTHble 37eMeHThbl (Ta3bl) [/ OCO3HAHHS Ba)KHOCTH
YIOPsII0YeHHOCTH Hay4YHbIX 3HAaHUM;
» BBIUMC/ISTH KOJTMUECTBO BeIeCTBa, 00beM W/IM MacCy IO KOJTMUECTBY BeIleCTBa;

VVVYY

BBIMyCKHUK NOMyYUT BO3MOXXHOCTb HAYUUThCS:
> pa3BUBaTb KOMMYHUKATHBHYIO KOMITETEHTHOCTb, UCTOJIb3Ys CPEACTBA YCTHOW U MMChbMEHHOW KOMMYHUKALIUU MTpU paboTe ¢ TeKCTaMu
yueOHMKa 1 /I0TIO/THUTE/ILHOM JINTePaTypoi, CTIpaBOYHBIMU TabIMLIaMU;
> TPOSIB/IATH TOTOBHOCTh K YB&)KEHUIO MHOM TOUKU 3PEHMUSI TIPY 00CY)K/I€HUHU Pe3yJIbTaTOB BbIMOJTHEHHOW paboThl
Tema: «CoejuHeHHs XUMHYECKHX 3/1eMEHTOB»
BBbIMyCKHUK Hay4UTCS:
OTpeJie/IsiTh CTelleHb OKUC/IeHUS 37IeMeHTa B COeJUHEeHUSIX;
oTipeJie/isiTh TIPUHA/JIeXKHOCTD BeIleCTB K OTpe/je/IeHHOMY K/lacCy HeOpraHWyeCkKuX BelllecTB;
pa3nMuaTh SKCIepPUMEHTaIbHO KUC/IOTHI U IIE0UH, TI0/Ib3YsICh MHAUKATOPaMH; OCO3HaBaTh HEOOXOAMMOCTE coOmMoieHrsi Mep 6e30racHOCTH
npy o0pallieHrn C KUC/I0TaMHU U 11je/loYaMHu.
BBISIB/IITh 3aBUCHMOCTb CBOVCTB BeILleCTB OT CTPOEHUsI UX KPUCTa/VIMUeCKHX PElETOK: NOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, MeTa/l/TAUeCKUX;
TIPUTOTOBJ/ISITH PACTBOPHI C ONpe/ie/IEHHOW MacCOBOU [j0J1el paCTBOPEHHOIO BellleCTBa;
COCTaB/ATh (HYOPMY/bl HEOPraHMUECKUX COeJMHEHHH MO0 CTereHsM OKHUC/IeHHs 3/1eMeHTOB, a TakKe 3apsifiaM HMOHOB, yKa3aHHBIM B Tabsuiie
PacTBOPUMOCTH KHUC/IOT, OCHOBAaHUM U COJIeH;
BBIMyCKHUK NOMYYNAT BO3MOXXHOCTb HAYUUThCS:

VVV VVYV



>

WCTI0/Th30BaTh NPUOOpeTeHHbIe 3HAHUSI U YMEHUS B TIPAKTUUECKOM /1esTeTbHOCTH U TMOBCeAHEBHOM XKU3HU 1JIs1 IPUTOTOB/IEHUs paCTBOPOB
3a/laHHOM KOHILIeHTpal[1H.

Tema: «/3MeHeHMs], MPOUCXOJsIINE C BellleCTBaMM»
BBINyCKHUK HAyYUTCSL:

YV VVY

TIPUBOIUTH NPUMepbl XUMUUECKUX TPOLIECCOB B IPUPOJIE;

1300pakaTh CyI[HOCTh XUMHUECKUX PeaKlii C TIOMOIIbI0 XUMUYeCKUX YPaBHEHUH;
0OBSICHSITh pa3/IMUHbIE CITOCOOBI KITaCCU(UKAIIMA XUMUUECKUX PeaKI[HA;
TIPOBO/IUTh XMMUYECKHE OTbITHI U SKCTIEPUMEHTHI U 00BSICHSITh X Pe3y/IbTaThl;

BbIHYCKHHK MOJIYUHUT BO3MOXHOCTb HAYUHUTBCA:

>
>

MOHWMATh POJIb XUMUYECKUX TPOLIeCCOB, MPOTEKAOILIMX B PUPO/E;
rPaMOTHO 00palljaThCs C BellleCTBaMU B TIOBCETHEBHOM »KH3HHU.

Tem: «PacTBopenne. PactBopbl. CBolCTBa paCTBOPOB 3/IEKTPO/IUTOB»
BbINyCKHUK HayuuTCA:

YV VYVV VYV VYVV V¥V

PaCKpbIBaTh CMbBIC/I OCHOBHBIX TIOHSTHH: DPACTBODBI, 37IEKTPOJIUT M HE3JIEKTPOJIMT, 3JIEKTPOIMTHUECKasl AWCCOIMALMS; OKUC/IUTETb |
BOCCTaHOBUTEJTb, OKMC/IEHHE U BOCCTaHOBJIEHHE

0OBSICHSITH CYIIIHOCTb PeaKliii HOHHOTO 0OMeHa;

K/1aCCUGUITMPOBATh OKCH/IbI U OCHOBAHUS 110 CBOHMCTBAM, KUC/IOTHI M COJIH 10 COCTaBy;

COCTaB/IATh YPABHEHMsI 3€KTPOJUTUUECKOUW JUCCOLUALIMN KUC/IOT, 1je/ioueli, CO/el; Mo/iHble M COKpAIlléHHbIe MOHHBbIE YPABHEHMsI PeaKivid
oOMeHa; ypaBHEHUsI OKMC/TUTETbHO-BOCCTAHOBUTE/TbHBIX PeaKIvi;

COCTaBJ/IATh YPaBHEHHUs] PeaKiii, COOTBETCTBYIOIIUX MOC/IeJ0BAaTe/IbHOCTH («I[eITOUKe») MpeBpaljeHnii HeOpraHnYeCKHUX Bel[eCTB Pa3TUUHbIX
K/1aCCOB;

Ha3bIBaTh 00II[e XUMHUUECKHe CBONCTBA, XapaKTePHbIe /i1 KaXKI0T0 U3 KIaCCOB HeOPraHWUYEeCKUX BEIeCTB: KUC/IOT, OCHOBAHUH, COJel;
TIPUBO/IUTE MIPUMEPhI PEeaKIIUH, MOATBEPKAAIOIUX XUMHUUeCKHe CBOHMCTBA HEOPTaHUUECKHX BEIeCTB: OKCH/IOB, KMUC/IOT, OCHOBAaHHWH U COJIel;
COCTaB/IATh OKUC/IUTETbHO-BOCCTAHOBUTE/IbHBIN OanaHC (/711 M3yueHHBIX peakIMi) IO MpeZJIOXKEHHBIM CXeMaM PpeakIUd W Ompe/esisiTh
BEIIleCTBO-OKUC/TUTE b U BEIIIeCTBO-BOCCTaHOBUTE/b B OKMC/TUTETbHO-BOCCTAHOBUTE/TbHBIX PEaKIUsX;

TIPOBO/IUThH J1Ta00OPAaTOPHBIE OIBITHI, MTOATBEPXKJAIOIIEe XUMHUUECKKe CBOHCTBAa OCHOBHBIX K/1aCCOB HEOPTaHUUECKUX BEIIeCTR;

BbIHYCKHHK MOJIYUHUT BO3MOXHOCTb HAYUNTBCA:

YV VVYVY

COCTaBJIATb MOJIEKYJ/IAPDHBIE U TTOJIHbI€ MOHHbIE YDaBHEHUA T10 COKpaH_[éHHbIM HWOHHBIM YPABHEHUAM;

MPpUBOAUTL TIPUMEPLI peaKL[I/Iﬁ, MMoATBEPXKAAIIUX CYIIeCTBOBaHNE B3daMMOCBA3U MeXXy OCHOBHBIMH K/IdCCAMUW HEOPTaHUYECKUX BEIEeCTB;
HCII0/Ib30BATh HpI/IOGPETéHHbIe K/TFOUEBbI€ KOMITETEHTHOCTH IMPH BLITIO/JTHEHWUHW MCC/I€A0BaTe/IbCKUX TIPOEKTOB 110 U3yUeHUIO CBOﬁCTB, C1ioco6oB
MoJiyueHus U paCrio3HaBaHHWsA BEILECTB;

BBIABJIATH CYL€CTBOBAHWE FeHeTHUYeCKOH B3aHMOCBS3U MeXAYy BeIeCTBAMU B PAAY: ITPOCTOE BEIIECTBO — OKCHUJ — T'MAPOKCHA — COJIb;



3. CopeprkaHue nporpamMmmsl
8 KVIIACC
(2 u B Hepent0; Bcero 68 u)

Beepenue (5 u)

X¥MUS KaK 4yaCThb eCTeCTBO3HaHMs. XUMUS — HayKa O Bell|eCTBaX, MX CBOMCTBAaX U MpeBpallleHHsIX.

[ToHsiTHe 0 XUMUYECKOM 3/ieMeHTe 1 JopMax ero CyIeCTBOBaHHS: CBOOO/HBIX aTOMaXx, MPOCTBIX U CJIOXKHBIX BeljeCTBax.

[TpeBpaiijeHus BelrjectB. OTIMUME XUMUUECKUX PeakLUil OT pU3nuecKuXx siBjieHud. Ponb XMMUM B )KW3HU uesioBeKa. XeMopuiius U xeMopoous.
Kpatkue cBefieHUsI U3 UCTOPUM BO3HUKHOBEHMS U pa3BuTHs xumuu. Ilepuog anxumuu. [Tonstue o punocodckom kamHe. Xumus B XVI B. Pa3Butue
xuMuM Ha Pycu. Ponb OoTeueCcTBeHHBIX YUeHbIX B CTAaHOBJEHUM XUMUUECKOM HaykKu — paboTtel M. B. JlomoHocoBa, A. M. Bytnieposa, /. U.
MenpesneeBa.

XuMuyeckasi CUMBOJIMKA. 3HaKM XMMHYECKUX 3/1EMEHTOB Y TIPOMCXOXKJEHHe UX Ha3BaHUM. Xumuueckue (opmysbl. VIHAEKCHI M KO3(QQPULMEHTHI.
OTHOCUTe/bHBIe aTOMHAas U MOJIeKYJ/IsIpHasi Macchbl. PacueT MaccoBO [10/1M XMMHUUECKOTO 371eMeHTa 1o (hopMyJie BellecTBa.

[MTepuouueckasi cucteMa xumuueckux ssementoB [l. VI. MeHieneeBa, ee CTPyKTypa: Masible ¥ O0JibllIMe MepUo/ibl, TPYIIIbI U MOATPYMIbI (T/IaBHAasE U
nobouHasi). [leprouueckast cuctemMa Kak CripaBOvHOe TI0cobue /17t TIoy4eHust CBe/leHUH 0 XUMUYeCKHX 3JIeMeHTax.

PacuetHsble 3ajaun. 1. HaxoXeHre OTHOCUTeIbHOW MOJIEKY/IIPHOM MacChl BelleCTBa M0 ero XMMUUecKo (opmyJie. 2. BeluncieHre MacCoBOU J0MU
XUMHYECKOI0 3/1eMeHTa B Bell|eCTBe I10 ero popmyiie.

[TpakTueckass pabora Ne 1. TlpaBwsia TeXHUKH 0e30MacHOCTH TIpU paboTe B XMMHUUeCKOM KabuHere. IIpueMbl oOpairieHusi C J1labopaTOpHBIM
obopyi0BaHMEM U HarpeBaTe/bHBIMUA TTPHOOpaMH.

TEMA 1

ATOMBI XMMHUYECKHX 3/1eMeHTOB (10 u)

ATombl Kak (opMa CylecTBOBaHUS XUMUUECKHUX 37eMeHTOB. OCHOBHbIe CBeileHUs O CTPOeHMM aTomoB. JloKa3aTesbCTBa CJIOKHOCTU CTPOEHUSI
aTtoMoB. OnbITel Pe3epdopa. I1naHeTapHast Moziesib CTPOEHHUsI aToMa.

CocTaB aTOMHBIX sifiep: NPOTOHbBI U HEMTPOHbI. OTHOCUTe/bHAs aTOMHAas Macca. B3arMOCBSI3b MOHATUM «IPOTOH», «HEUTPOH», «OTHOCUTE/IbHAs
aToMHasi Macca».

Vi3MeHeHue 4rcia TIPOTOHOB B sifipe aToMa — 00pa30BaHKe HOBLIX XUMHUUECKHX 37IEMEHTOB.

Vi3MeHeHue yKc/ia HEUTPOHOB B sifipe aToMa — obpa3oBaHue u30ToroB. CoBpeMeHHOe orpe/iesieHHe TOHSATHSI «XUMUUeCKU 371eMeHT». 30Torbl Kak
Pa3sHOBUHOCTY aTOMOB OJHOI'0 XMMUYECKOI'0 3/IeMeHTa.

OnektpoHbl. CTpOeHHe 371eKTPOHHBIX 000/I0UeK aTOMOB XUMHUECKUX 3/1eMeHTOB Ne 1—20 nepuoanueckoii cuctemsl . 1. MeHgeneeBa. [TonsaTHe o
3aBepLLIEHHOM Y He3aBepILIeHHOM 3/IeKTPOHHOM C/10€e (SHepreTUYecKOM ypOBHeE).

[Tepyoanueckasi cucteMa XUMUUYecKUx 3emeHTOB [I. M. MeHzesneeBa U CTpOeHHWe aTOMOB: (PM3WUECKUM CMBIC/I MOPSIAKOBOTO HOMepa 3JIeMeHTa,
HOMepa IpyIIbl, HOMepa repuoza.



Vi3MeHeHMe Uncia 3/IeKTPOHOB Ha BHEIITHEM 3/IEKTPOHHOM YPOBHE aTOMa XMMHWUECKOT0 3/IeMeHTa — 00pa30BaHUe TI0/I0XKUTETbHBIX U OTPHUIIATeTbHBIX
WOHOB. VIOHBI, 00pa30BaHHbIE aTOMaMH METa/l/IOB U HeEMETasIoB. [IpUUMHbBI U3MEHEHUs] MEeTa/UTMYeCKUX M HEMEeTa/UTHUeCKUX CBOWCTB B TMEPHO/aX U
rpyIimnax.

OOpa3oBaHue OUHAPHBIX coefrHeHU. [ToHaTHe 060 HOHHOM cBsi3u. CxeMbl 00pa30BaHKS MOHHOM CBSI3H.

B3auMogelicTBiie aTOMOB XHUMMUECKHX 3/IEMEHTOB-HEMETA/UIOB MeXAy C000i — o0Opa3oBaHHe [BYXaTOMHBIX MOJIEKY/T TIPOCTBIX BeEIIECTB.
KoBaneHTHast HemoJ/isipHasi XUMUYecKasi CBsi3b. J/IEKTPOHHbIE U CTPYKTYPHbIe (hOPMY/IbI.
B3aumopelicTBie aTOMOB XMMHUYECKMX 3/IeMEHTOB-HEMETA//IOB MeXJy Co00oii — obOpa3oBaHWe OWHAapHBIX COEIWHEHHH HEeMeTaslyIoB.

OneKTpooTpUIIaTebHOCTh. [TOHSTHE 0 KOBa/IeHTHOM MOISIPHOMN CBSI3H.
B3aumozelicTBre aTOMOB XMUMHUECKUX 3/IeMEHTOB-METa//IOB MEXy C000i — oOpa3oBaHUe MeTal/TMueCcKUX KpUCTaIoB. [IoHSITHe 0 MeTauTMuecKoM
CBSI3U.

TEMA 2

IIpocThie BemiecTBa (8 u)

[Teproanueckass cucTemMa XMMUYECKUX 3/IEMEHTOB.

[Tono)xeHre MeTal/IOB U HEMETA/JIOB B MEepPUOAUUECKON cUcTeMe XUMUUecKux 3yeMeHTOB [l. V1. MeHeneeBa. BaxkHellllvie TpocThie BellleCTBa —
MeTaJI/Tbl: JKeJie30, alFOMUHUM, Kbk, MarHUi, HaTpui, Kanuid. O61ve dhu3nuecKre CBOMCTBA MeTal/IOB.

BakHelile TpoCThle BellleCTBa — HEMeTasllbl, 00pa30BaHHbIE aTOMaMH KHCJ/IOpPO/ia, BOOPOAa, a30Ta, cephl, docdopa, yriaeposa. CrocoOHOCTb
aTOMOB XMMHYECKHX 3/IEMEHTOB K 00pa30BaHUI0 HECKOILKHMX TPOCTHIX BEIeCTB — a/JIOTPONHsL. AJUIOTPOITHbIe MOAUGMUKALIUN KUCI0poa, hocdopa
1 osioBa. MeTasyinueckre U HeMeTa/l/TnyeCKre CBOMCTBA MPOCTHIX BeleCcTB. OTHOCUTE/ILHOCTD Jie/IeHUs IPOCThIX BellleCTB Ha MeTasl/ibl U HeMeTaJlJlbl.
[ToctostnHast ABoragpo. KonuuecTBo BerriectBa. Mosb. MosisipHast Macca. MoSIpHBIM 00beM ra3000pa3HbIX BelljecTB. KpaTHbBIE eJMHMIIBI KOTMUeCTBa
BellleCTBa — MWIIMMOML W KWUIOMOJIb, MWUIAMOJSIDHAsE W KWJIOMOJISIpHAsi MacChl Bel[eCTBa, MUJUTUMOJIIPHBIA U KUJIOMOJISIDHBIM 00BeMbI
ra3000pa3HbIX BEIeCTB.

PacueThl C UCIO/Tb30BAHUEM TIOHATHH «KOJTMUECTBO BEIIeCTBa», «MOJISIPHAs Macca», «MOJIIPHBIM 00BeM ra3oB», «IIOCTOsSIHHAsE ABOTapo».

PacueTHble 3a7aun.

1. BeiuncieHre MOJIIPHOM MacChl BeIIeCTB 110 XUMHUUYECKHUM (opMyJiaM.

2. PacyeTsl C MCI0/Ib30BaHNEM TTOHSTUN «KOJIMUECTBO BeII|eCTBa», «MOJISIpHAsi MacCa», «MOJIIPHBIA 00beM Ta30B », « TIOCTOSIHHast ABOTaIpo ».

TEMA 3

CoeguHeHUs1 XUMHUYECKUX 3/1eMeHTOB (10 u)

Crenenb okucieHusi. OripefieieHue CTelleHHM OKHC/IEHHS 3/IEMEHTOB IO XUMHUeckoil ¢opmysie coesuHeHus. CocraBseHue (opmyn OUHApHBIX
coelUHeHUH, o0IMii crocob mx Ha3biBaHWs. brHapHBIE cOeTUMHEHUs: OKCHABI, XJI0pU/bI, Cyabuabl u ap. CocraBnenue ux Gopmys. [IpeacraBurenu
OKCH/IOB: BOJIa, YIJIEKUC/IbIM T'a3 U HeralleHast U3BecTb. [IpeicTaBuTe/NM JIeTYyYUX BOJOPOAHBIX COeZJMHEHUI: XJI0POBOJOPO/, U aMMHaK.



OcHoBaHusl, UX COCTaB W Ha3BaHUs. PacTBOpMMOCTb OCHOBaHHI B Boje. Tabsuija pacTBOPUMOCTH TUAPOKCHIOB U coseil B Boje. [IpeacraBurenu
11esioueid: TMIPOKCU/IbI HATPUsI, Kanus U Kanblus. [TIoHsITMe 0 KaueCTBeHHbIX peakiusix. HauKaTopsl. Vi3MeHeHre OKpacKU UHAMKATOPOB B 11Ie/I0YHON
cpege.

Kucnotsl, ux coctaB u Ha3BaHusi. Kiaccudukanus kuciot. [IpeacrtaBuTenu KUCIOT: CepHasl, COMsiHast U a30THasl. VI3MeHeHHe OKpacKu MHAUKaTOPOB B
KUCJIOTHOM cpefJie.

Conu Kak TpOW3BO/[HbIe KUC/IOT M OCHOBaHMH. VX cocTaB U Has3BaHusi. PacTBopuMoOCTb coneil B Boge. [IpeactaBuTenu coJsieil: XJIOpWj, HaTpus,
KapboHaT 1 ocdaT Kanbiysl.

AMop@dHbIe 1 KpUcCTa/inyeckue BellecTBa.

Me)xMoseKy/isipHble B3aUMOJAEUCTBUS. THUIbI KDUCTA/I/TMUECKUX PeIleTOK: MOHHAasl, aTOMHasi, MOJIeKY/IsipHasi U MeTa/lyinyeckasi. 3aBUCMMOCTb CBOWCTB
BelL[eCTB OT TUMOB KPUCTA/IJTMYECKHUX PeLleTOK.

BeliectBa MOJIeKy/IIDHOIO U HEMOJIEKYJ/IIPHOI'O CTPOEHUs. 3aKOH ITOCTOSTHCTBA COCTaBa Jj1s BelljeCTB MOJIEKYJ/IIPHOI'O CTPOEHUSI.

YucTele BemmecTBa U cMecd. IIpyMepsl KUAKUX, TBEPABIX M ra3o000pa3Hbix cMeceii. CBOMCTBA UMCTBHIX BeIeCTB U cMeced. Vx coctaB. MaccoBas U
oObeMHast 10/ KOMITOHEHTa CMeCH. PacueThbl, CBSI3aHHbIE C UCTTO/Ib30BaHUEM TIOHSATHS «Z0IsI».

PacuetHnle 3ajaun. 1. Pacuer MaccoBoi 1 00beMHOM 7I0/iel KOMITIOHEHTOB CMeCH BelljecTB. 2. BbIurc/ieHre MacCOBOM /I0/TM BeIIleCTBa B PACTBOPE TI0
W3BECTHOH Macce paCTBOPEHHOTO BeI[eCTBa U Macce pacTBoputesis. 3. Belurc/ieHre MacChl pacTBOPSIEMOTO BEI[eCTBA U PaCTBOPUTE/IsI, HEOOXOJUMBIX
JI7Is1 IPUTOTOBJIEHHUS OTIpeZie/IeHHOM MacChl pacTBOpa C M3BeCTHOM MacCOBOM /j0/ieli paCTBOPEHHOT'O BellleCcTBa.

HemonHcTpauyu. O6pasiibl 0KCH0B, KUCJIOT, OCHOBaHUM U cosieil. CriocoObl pa3zeneHus cmecei.

JlabopaTopHbIe OIBITHI.

1. 3HakOMCTBO C 0Opa3liaMM BeIeCTB Pa3HbIX K/IaCCOB.

2. Pasznenenuie cmecei.

[TpakTryeckue paboTel: 2. AHamu3 NoyBkbl. 3. [IpUroToBieHre pacTBopa caxapa U pacuéT ero MacCOBOM 0/ B pacTBOPe.

TEMA 4

WN3meHeHus1, Npoucxojsmue ¢ Bemecrsamu (16 u)

[ToHsiThe siBIeHWM KaK W3MeHeHUH, MPOUCXOJSAIIUX C BelleCTBaMU. fIB/ieHHs], CBS3aHHbIe C U3MEeHeHUeM KPUCTa/I/TMUeCKOro CTPOeHUs BelleCcTBa Mpu
TIOCTOSTHHOM €ro coctaBe, — (Qusnyeckue siBjieHUs. @usnueckue siBJIeHUS B XUMMUM: AUCTWUISALIMS, KPUCTas/iv3alys, BbllapvBaHWe U BO3TOHKA
BeII[eCTB, LIeHTPU(PyrupoBaHue.

SIBneHus1, CBs3aHHbIE C U3MEHEHHEeM COCTaBa Bell|eCTBa, — XUMUUeCcKue peaklivd. [IpU3Haky 1 yC/ioBUsi MPOTeKaHUs] XUMUUeCKUX peakuyid. [ToHsitue
00 9K30- ¥ SH/I0TEPMHUECKUX PeaklysX. Peaki[uy ropeHyst Kak YaCcTHbBIN C/Tyuail 9K30TepMUUECKUX PeaKI[|i, POTEKAIOIUX C BbIZIeJIeHUEM CBeTa.
3aKoH COXpaHeHMs] MacChl Bell[eCTB. XUMHWUeCKWe ypaBHeHMs. 3HaueHHWe WHJeKCOB U Ko3dduiyeHToB. CocTaBjieHHe YpaBHEHUM XWMHUUYECKUX
peakLUid.



PacueThbl 10 XMUMHUYECKUM YpaBHeHHUsIM. PellieHue 3aiau Ha HaXO>K/ieHHe KOJTMUeCTBa BEleCTBa, MacChl UK 00beMa TIPO/IyKTa peaki|u 1o KOJIMYeCTBY
BeIlleCTBa, Macce Wik 06bemMy UCXOHOTO BelljeCTBa. PacyeThl C UCIOIB30BaHUEM TIOHSTHS «/0JIs», KOTJJa UICXOJHOE BeIleCTBO /IaHO B BH/le PacTBOpa
C 33/laHHOM MacCOBOM [l0Jiel PaCTBOPEHHOTO BellleCTBa WU COZIeP KUT OMNpe/e/IeHHYH0 00 pUMecei.

Peakiuu pa3noskeHus. [ToHsATHe 0 CKOPOCTH XMMUYeCKUX peakiuii. KatanusaTtopbl. @epMeHTHI.

Peakiuu coeuHeHus. KaTanuTrueckre U HeKaTaluTHUeCKHe peakiiui. OOpaTrMble ¥ HeoOpaTUMbIe Peakivu.

Peakuyy 3amellieHusl. DJIEKTPOXUMUYECKUM Dsifi HarpsDKeHWd MeTaslioB, ero MCMO/b30BaHWe [Jisi MPOTHO3UMPOBAHUSI BO3MOXKHOCTH TPOTEKaHUs
peakLvii MeXX/ly MeTa/lJlaM{d ¥ PaCTBOPaMU KUC/IOT. Peakijuu BbITeCHEHUs] OIHUX MeTaslJIOB U3 PaCTBOPOB UX COJIel IPyTMMHU MeTaslJlaMH.

Peakiu o6MeHa. Peakijun HelTpanv3aliu. Y CIOBUs MPOTEKaHWsI peakinii oOMeHa B pacTBOpax Zi0 KOHIJa.

Turnbel XUMUUECKUX peakLyi (10 MPH3HAKY «YUCI0 M COCTaB UCXOAHBIX BeIeCTB M MPOAYKTOB peakluW») Ha MpUMepe CBOMCTB BOJbl. Peakijusi
pas3noXkeHUss — 371eKTPOJIM3 BOJbl. Peakijuu coefiuHeHUs1 — B3aUMOZENCTBYe BOJbI C OKCHJAMU MeTasljIoB U HeMeTa/lioB. [IoHSTHe «TUIPOKCHUBI».
Peakiiuy 3amellieHUss — B3auUMO/IeHCTBHE BOZbI C IIIeJIOUHBIMUA U IIeJIOUHO3eMeTbHBIMU MeTasulaMu. Peakiiuu oOMeHa (Ha rpumepe THAPO/U3a
cynbdua aTFOMUHUS U KapOu/ja KaibLus).

PacuetHblie 3agaumn.

1. Bblunc/ieHHMe MO XMMHUYECKUM YpaBHEHMSIM MacChbl WM KOJMUeCTBa BelllecTBa IO M3BECTHOW Macce WM KOJIMUECTBY BelllecTBa OJHOTO M3
BCTYMAKOLMX B PeakL[{I0 BelleCTB UM MPOAYKTOB PeaKLvu.

2. BbluncieHrie Macchl (KOMMUECTBAa BelljecTBa, 00beMa) MPOAYKTa peakldd, ecld W3BeCTHAa Macca HWCXOJHOTO BeIecTBa, COZeprKalllero
OTpeieJIEHHYO [J0JIt0 ITPUMeCeH.

3. BoeruncieHrne Macchl (KOJIM4ecTBa BelljecTBa, 0Obema) IMpOAYKTa peakivy, eC/IM W3BeCTHAa Macca pacTBOpa M MaccoBas IO/l pPaCTBOPEHHOTO
Bell[eCTBa.

JlabopaTopHbIe OIBITHI.

3. CpaBHEHHe CKOPOCTH UCTapeHuUst BOJIbI M CIIMPTA 10 UCUe3HOBEHUIO MX Karle/lb Ha (GUIbTPOBa/IbLHOM Oymare.

4. OKucneHue Mei B TylaMeHU CIIMPTOBKU WIN FOPEeJIKHU.

5. [TomyTHeHMe U3BeCTKOBOU BO/IbI OT BbIJbIXaeMOI'0 yTJIEKMCJIOTO rasa.

6. [TosyueHue yrieKUc/I0ro ra3a B3auMo/eiCTBUEM CO/bl U KUC/IOTHI.

7. 3amellleHre Meid B pacTBope xJiopuja Meau (11) >xkesie3om.

[TpakTrueckue paboTel: 4. HabmomeHus 3a N3MeHeHUsIMHU, TIPOMCXO/ISII[UMH C TOPSIIeH CBeUOH U UX ornucadue. 5. [Tpu3HaKyd XMMHUeCKHUX peaKIyi.

TEMA 6

PacTBOpenue. PacTBopbI.

CBoiiCcTBa pPacTBOPOB 3/IeKTPO/IMTOB (22 u)

PacTtBopeHue Kak (pu3MKoO-XxUMuuecKuii rporecc. IToHsiTHe 0 THApaTax U KpUcTajaorujparax. PactBopumocts. KpuBbie pacTBOPUMOCTH KakK MOJienb
3aBUCHMOCTH PaCTBOPUMOCTH TBEP/bIX BeleCTB OT TeMriepatypbl. HachblilleHHble, HeHAChIIeHHbIe U TiepechllljeHHble pacTBOPhI. 3HaUeHHe PacTBOPOB
JJ1s1 IPUPO/IbI U CeIbCKOTO XO3sIMCTBa.



[ToHsiTvie 00 3ME€KTPOJIMTUUECKON AUCCOLMALIUN. DJIEKTPOJIUTBI U HE3JIeKTPOIUThL. MeXaHW3M AUCCOIMALIMU 3JIEKTPOJUTOB C PA3IUYHBIM TUIIOM
XUMHUeCKOH cBsi3u. CTereHb 3/IEKTPOJTUTHUECKOH aAnrccoran. CUTbHBIE U C/1a0ble 3/IeKTPOJTUTHI.

OcCHOBHbIE TIOJIOKEHUSI TEOPUM 3JIEKTPOUTUUECKON Auccolralvi. VIoHHble ypaBHEHMs] peakiUid. Y C/IOBUs TIPOTeKaHHsl peaki[iu oOMeHa MeXIy
3/7IeKTPOJIMTaMH 10 KOHIIA B CBeTe MOHHBIX Mpe/[CTaB/IeHUH.

Krnaccudukaiiysi MFOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccudukanus. Juccouyaiusi KUCIOT U UX CBOMCTBA B CBeTe TEOPUU 3JIEKTPOJUTUUECKOHN Auccoraliui. MoseKynsipHble U NOHHbIe
ypaBHeHHUsI peaki[iii KUCIOT. B3auMozeiicTBre KUC/IOT C MeTas/ylaMd. JeKTPOXUMUUEeCKUH Psifi HalpsbKeHU MeTasiioB. B3aumo/eficTBre KHUCIOT C
OKCHJIaMH MeTa/lJIOB. B3aumoielicTBUe KMC/IOT C OCHOBAaHUSMMU — peaklds HeWTpanu3saluu. B3aumopelcTBre KUCIOT C CoJisiMU. Vcrionb3oBaHue
TaOJTULIbI PACTBOPUMOCTH /ISl XaPAKTEPUCTHKU XUMHUECKHUX CBOMCTB KUCIOT.

OcHoBaHus1, UX Kaaccudukaiys. Juccolyaiys OCHOBaHUM M MX CBOMCTBA B CBeTe TEOPHUH 3/€KTPOJMTUUECKOW [Auccoldaliiy. B3aumopeiicTBre
OCHOBAHMM C KHCIOTaMH, KUCJIOTHBIMU OKCHUAAMU U CONisiMU. Vcrosib30BaHre Tab/UI[bl paCTBOPUMOCTH [jisl XaPAaKTePUCTUKHA XUMUUECKUX CBOMCTB
OoCHOBaHMM. Pa3nokeHre HepaCTBOPUMbBIX OCHOBaHUI MIPU HarpeBaHUH.

Comu, ux Knaccudukalvs W [AWCCOLIMALIUS Pa3MUHbIX TUTIOB cosieli. CBOMCTBa cosjieli B CBeTe TEOPUM 3J/IEKTPOJUTUUECKON AMCCOI[UAIUMU.
B3aumogeiicTBue coseli C MeTa/ulaMd, YC/IOBHSI TPOTeKaHUs] 3TUX peakuui. B3aumogelicTBue cosield C KUCIOTaMHM, OCHOBAaHUSIMU U COJISIMU.
Vcronib30BaHre TabaUIbl PACTBOPUMOCTH [IJIsl XapaKTePUCTUKUA XMMUUECKUX CBOMCTB COJIei.

O06o061eHre cBefieHnid 00 OKCHIAX, MX KIaCCU(PHUKAIIMM U XUMHUUECKUX CBOMCTBAX.

['eHeTHYecKUe psbl META/IJIOB U HeMeTa/lioB. ['eHeTHUeCKasi CBSI3b MeXK/Y K/lacCaMU HeOpraHUUeCKUX BeIllecTB.

OKUC/IMTeTbHO-BOCCTAHOBUTE/IbHBIE peaki[ii. OKUC/IUTe/Tb U BOCCTaHOBUTE/b, OKUC/IeHHEe U BOCCTaHOB/IEHHE.

Peakiju MOHHOTO OOMeHa W OKHUC/UTETbHO-BOCCTAHOBUTE/bHBIE peakiui. CoCTaB/eHHe YpPaBHEHUH OKHUC/IUTETbHO-BOCCTAHOBUTEIBbHBIX pPeaKI[Hi
METO/IOM 3/IeKTPOHHOT0 OajaHca.

CBoMCTBa MPOCTBIX BEIECTB — META/UIOB M HEMETAsl/IOB, KUC/IOT U COJIEM B CBETe Mpe/iCTaB/IeHni 00 OKUCTUTeTbHO-BOCCTAHOBUTETbHBIX TIPOLIeCCax.
JlabopaTopHbIe OIBITHI.

8. Peakijuu, xapakTepHble /i1 paCTBOPOB KUC/IOT (COJITHOW WU/ CEPHO).

9. Peakiuu, xapakTepHble /ijisi paCTBOPOB Iilesioueid (TMAPOKCH/0B HaTPUS WU KaJlusl).

10. ITonyueHre ¥ CBOMCTBA HEPaCTBOPUMOTO OCHOBaHUs, (ruapokcuga megu(1l)).

11. Peakiyu, xapakTepHble /ijisi paCTBOPOB coJieli (Harpumep, AJist xinopuzaa meau (II).

12. Peakiuu, XapaKTepHbIe /I/ii OCHOBHBIX OKCHU/IOB (Haripumep, /Jisi OKCU/Ia KasIbIus).

13. Peakuy, XxapakTepHble /17151 KUCIOTHBIX OKCU/IOB (Haripumep, AJisl yIeKUC/Ioro rasa).

[TpakTryeckue paboThl: 6. MIOHHBIE peakivu. Y CJIOBUS MPOTEKAHUS XMMUUYECKUX PeaKIuii MeX/y pacTBOpaMHM 3JIEKTPOJIUTOB /10 KOHIIA. 7. CBOWMCTBa
KHUCJIOT, OCHOBaHUM, OKCU/IOB U coJsield. 8. PellleHre 3KcriepyMeHTa/IbHBIX 3a/au.



CO/JEPXAHUE ITPOT'PAMMBI
9 kacc
(2 yaca B Hegiest0, Bcero 68 yacon)

IToBTOpEHNEe 0CHOBHBIX BONPOCOB Kypca

8 K/1acca u BBefieHuHe B Kypc 9 kiacca (9 uacos)

XapakKTepuCTHKa 3J/IeMeHTa T0 ero TMOoJIOKeHUI0 B MepruoiuuecKoi cructeMe XxuMuueckux snemeHToB [I. . MeHgeneeBa. CBOMCTBa OKCHU/IOB,
KWC/IOT, OCHOBAHWM U COJield B CBeTe TEOPUU 3J/IeKTPOIUTUUECKOM AMCCOLMALMM U TPOLIeCCOB OKUC/IeHUs-BOCCTaHOB/IeHUs. ['eHeTHueckue psifibl
MeTaJlJla U HemMeTasuia.

[ToHsiTHe O MepexoIHbIX 3/ileMeHTax. AMbOTepHOCTh. ['eHeTUUeCKUM psi/l TIePeX0HOTO d/IeMeHTa.

[Teproanueckuii 3aKOH W TlepUOJAYeCKas CUCTeMa XUMUYecKux 3jeMeHTOB [I. V1. MeHjeneeBa B CBeTe y4yeHUsI O CTpOeHHMH aToma. Ux
3HaueHue.

CKOpOCTh XMMHUECKUX peakiuii. KaTanus v KaTtaau3aTophl. Y CJIOBUSI CMelleHUsI XUMUYeCKOTO PaBHOBeCHSI.

JIaGopaTopHbIii onbIT. 1. [TonyueHre THAPOKCH/IA [IMHKA U UCC/Ie[JOBaHKE ero CBOMCTB.

TEMA 1

Metasmnsi (19 uacos)

[TonoykeHre MeTalJIOB B IepHOANUECKON cucTeMe XUMHUeckuX snemeHToB [I. V. MeHzeneeBa. MeTaniiueckasi KpUCTa/llMuyecKasi peleTka 1
MeTa/uThuecKass XMMUJeckast CBs3b. O01ue du3nueckre cBoicTBa MetasuioB. CIilaBbl, UX CBOMCTBA U 3HaUeHWe. XMMUUYEeCKWe CBOMCTBA MeTa/lJIoB Kak
BOCCTAHOBUTE/EN. DIeKTPOXUMUUECKUN Psifi HATIPSDKeHHWH METasl/IoB U ero MCMO/b30BaHUe [i/isl XapaKTepPUCTUKA XUMUUeCKUX CBOWCTB KOHKDETHBIX
MeTaioB. CriocoObl TIOTyUYeHHst MeTaljIoB: TIUPO-, TU/PO- U 3/IeKTPOMeTauTyprust. Koppo3ust MeTaiioB v criocoObI 60pbOBI C Held.

Ob6mass XapakTepUCTHUKa I[eJIOYHBIX MeTajJoB. Metamibsl B mpupoge. OOiue crocobbl ux momydeHusi. CTpoeHUWe aTOMOB.
[IlenouHble MeTa/l/Ibl — TPOCThbIe BeIeCcTBa, WX (u3nyeckue U XUMUUeCKHe CBOWCTBA. BakHelIve coefiMHeHUs I[eJIOUHBIX MeTas/lJIOB — OKCH/IbI,
TUJPOKCHU/IBI U COMM (XJIOPU/IbI, KapOOHATHI, Cy/b(aThl, HUTPATHI), UX CBOWCTBA U TIPUMEHeHHe B HADOAHOM X03siiicTBe. KanuiiHbie yao0peHus.

O6ujass xapakTepuCTHKa 3/71eMeHTOB rinaBHoW moArpynmnbl II rpynmnbi. CtpoeHue atoMmoB. ll]enouHo3eMebHbIEe MeTalIbl —
TIPOCThIe BelleCTBa, UX (hH3UUecKre U XMMUUeCKUe CBOMCTBA. BakHellllive coelHEHUs I1le/I0UHO3eMeNbHbIX MeTa/lIoB — OKCH/bl, TUIPOKCUJIBI U
cosu (XJI0pU/Ibl, KapOOHaThI, HUTPAThI, Cy/Ib(daThl U hocdaThbl), UX CBOMCTBA U MPUMeHeHHe B HAPOJHOM XO035HCTRe.

AntoMunuii. CTpoeHue aToma, pu3nyeckre U XMMUUeCKUe CBOMCTBA MpocToro BelrlectBa. CoefHEHUsT alFOMUHUSI — OKCHJ, U TUJIPOKCU[,
vx am(oTepHbIM XapakTep. BaxkHelliive cou amtoMuHus. [IpyMeHeHre aFOMUHUS U €70 COeJUHEeHUM.

XKeneso. Crpoenue atoma, Gpu3MUecKre ¥ XMMHUYECKHe CBOMCTBA IPOCTOro BeljecTBa. I'eHeruueckue psagel Fe’" u Fe®', KauecTBeHHbIe
peakimu Ha Fe** u Fe®*. BaxkHeiiue conv »kesie3a. 3HaueHHe jKeJie3a, ero CoeJIMHeHH U CIUIaBOB B MPUPO/IE U HAPOHOM XO35IMCTBe.

Hemoncrpauuu. [Tonyuenue rugpokcros xxenesa (11) u (I11).



JlabopatopHble onbIThl. 2. O3HakKoM/ieHHe ¢ oOpasljamMu MeTa/ioB. 3. B3anMofeiicTBHe MeTalioB C pacTBOpaMM KHCJIOT U coyeid. 4.
OsHakoM/ieHHe ¢ oOpa3ljamMy MPUPOJHBIX COeAVHEHUM: a) HaTpusi; 0) KalblLusi; B) allOMUHUS; T) Kese3a. 5. TlosiyueHre TUApoOKCcH/a IUHKA U €ro
B3aUMO/IEMCTBIE C paCTBOPAaMH KUCJIOT U Ije/ioueid. 6. KauecTBeHHbIe peakiyy Ha HOHbI Fe®* u Fe’",

IIpakTnueckue pab6orbr: 1. OcylecTBieHHe I1[EMIOYKM XUMHUECKHX TpeBpallieHnii MeTayuioB. 2. [TosyueHWe M CBOMCTBAa COefUHEHUMN
MeTasuloB. 3. PellleHe 5KCriepUMeHTa/IbHBIX 3a/jay Ha paclio3HaBaHue U M10J/ly4YeHNe BellleCTB.

TEMA 2

Hemetannsi (23 uaca)

OOmiasi xXapakTepUCTUKA HEMeTaljioB: TI0JIo)KeHHe B Tepuoandeckoi cucreme [I. Y. MeHjeneeBa, 0COOEHHOCTH CTPOEHHSI aTOMOB,
37IeKTPOOTPULIATE/IBHOCTh KaK Mepa «HeMeTa/TMYHOCTH», PsAZ 371eKTPOOTpULIaTesNIbHOCTH. KpucTauueckoe CTpoeHHe HeMeTa/lsIOB — IPOCTBIX
BellecTB. AsutoTponus. Pr3nueckre CBOUCTBA HeMeTan10B. OTHOCUTETbHOCTD MOHATUN «MeTajll», «HeMeTasl».

Bopopop. [NonoxeHue B epruoAiMueckoi cucteMe XuMuueckux snemeHToB [I. V1. MeHpeneeBa. CTpoeHue aToMa U MoJieKysbl. Pusnyeckue
Y XMMUYeCcKre CBOMCTBA BOJOPO/a, ero MnojayueHre U puMeHeHue.

O6mjass XxapakTepucTuKa rajsoredoB. CrpoeHue aToMoB. [IpocTele BelrjecTBa, MX (GU3MUeCKHe U XUMHUeCKHe CBOMCTBA. OCHOBHBIE
COeIMHEeHUs Ta/lloreHOB (raj0reHOBOOPO/bl M Ta/loTeHU/Ibl), UX CBOWCTBAa. KauecTBeHHasi peakijusi Ha XJ0puA-UOH. KpaTkue cBeJeHUsi O XJIOpe,
opome, drope u Hofie. [IpuMeHeHMe Ta/IOTeHOB W UX COeJMHEHWI B HAPOJHOM XO3SIICTBe.

Cepa. CrpoeHue aToMa, a/JIOTPOIIMs, CBOMCTBA U TIpUMeHeHHe poMbOuueckoit cepbl. Okcuasl cepbl (IV) u (VI), ux nosyueHue, CBOWCTBA U
npuMeHeHre. CepoBOIOPO/HAas U cepHUCTasi KUC/I0Thl. CepHasi KAC/IOTa U ee COMU, UX NPUMeHeHre B HapoJHOM XO03siiicTBe. KauecTBeHHas peakijusi
Ha cy/b(daT-uoH.

A3oTr. CTpoeHHe aToMa U MOJeEKYJibl, CBOMCTBA TPOCTOr0 BelljecTBa. AMMHaK, CTpPOeHUe, CBOWMCTBA, MOayueHUe W mpuMeHeHue. Coau
aMMOHHUS, X CBOMCTBa U npuMeHenue. Okcugpl a3oTa (II) u (IV). A30THast KMC/IOTa, ee CBOMCTBA U NpUMeHeHre. HUTpaThl M HUTPUTBI, TIpob/ieMa ux
COZiep>KaHUS B CeTbCKOX03SIMCTBEHHOMN MPOAYKIMUA. A30THBIE Y00peHusl.

®ocdop. CrpoeHue aToma, ajyIOTPOIIHsI, CBOMCTBa Oesioro v KpacHoro ¢ocdopa, ux rnpuMeHeHre. OCHOBHbIe coefiHeHUs: okcuf, hocdopa
(V), oprodocdopHas kucnota u docharel. DocdopHbie yao0peHusl.

Yrnepop. CrpoeHue aToma, a/l/IOTPOIIHMs, CBONCTBA a/UIOTPOMHBIX MoAuduKaiuii, mpumMeHeHue. Okcuzpbl yriepoga (11) u (IV), ux ceoticTBa
U mipuMeHeHre. KauecTBeHHasi peakKiusi Ha YTI/IeKUC/bIN Ta3. KapOoHaThl: KajbIUT, COJla, TIOTAlll, UX 3HAUeHWe B TIPUPOZE W >KU3HU UesloBeKa.
KauecTBeHHasi peakiiyisi Ha KapboOHaT-HOH.

Kpemuuii. CrpoeHwe aToMa, KPUCTa//TMUeCKHWM KpeMHMM, ero cBoicTtBa U mnpuMeHeHue. Okcup Kpemuus (IV), ero mnpupopHbie
pa3HOBUAHOCTU. CHUIMKAThI. 3HaUeHHe COeIMHEHUM KPeMHUS B )KUBOW 1 HeXXMBOM mipupoze. [loHAThe 0 CUMKAaTHOM NPOMBIIILIEHHOCTH.

JIaGopaTopHble onbIThL. 7. KauecTBeHHasi peakiysi Ha Xjopu-voH. 8. KauecTBeHHasi peakiysi Ha Cy/sibdaT-uoH. 9. PacrmosHaBaHMe cosei
amMmoHus. 10. TTomyueHue yrieKUc/IOro ra3a v ero pacro3HaBanue. 11. KauecTBeHHast peakijysi Ha KapOoHaT-uoH. 12. O3HakoM/IeHUe C TIPUPOIHBIMU
cunvkatamu. 13. O3HaKOM/IeHre C MPOAYKIMel CUTMKAaTHOU MPOMBIILIEHHOCTH.



IpakTHueckue padoThl: 4. PeilieHre 3KCIIepUMEHTAIBHBIX 3a/1a4 10 TeMe «IloArpyrma KUcaopoja». 5. PelieHre sKCriepuMeHTa/IbHBIX 3a/iau
1o Teme «IloArpynmel a3oTa u yriepoga». 6. [TonyueHne, cobrpaHue U pacrio3HaBaHUe ra30B.

TEMA 3

Opranuueckue coepriHeHus (11 uacos)

BertriectBa opraHnyeckyie ¥ HeOpraHW4ecKre, OTHOCHUTE/IbHOCTh TIOHATHSI «OpraHUUecKue BelecTBa». [IpUUrHbI MHOTOOOpa3ust OpraHuyeCcKux
coeuHeHW. XUMHUYeCcKoe CTpOeHHe OPraHudyecKuX coefrHeHu. MoyieKy/sipHbie U CTPYKTYPHbIe (JOPMYJIbI OpraHUUeCKUX BeIllecTB.

MertaH U 3TaH: cTpoeHue MoJieKyJ/l. ['opeHre MeTaHa U 3TaHa. [lernaprpoBaHue 3TaHa. [IpyMeHeHve MeTaHa.

XYMUUeCKOe CTpOeHWe MOJIeKYyJibl 3TWieHa. [IBoiHasi cBsisb. B3auMogelcTBUe 3TW/eHa C BOZAOW. Peakiuy mnonmvmepusaldd STH/EHa.
[TomvaTyieH U ero sHaueHue.

[ToHsiTHe 0 MpejenbHBIX OJHOATOMHBIX CITUPTaX Ha NMpUMepax MeTaHoJ/1a U 3TaHo/a. TpexaToMHbIN CITUPT — TJIML[ePUH.

[MTousTHe 00 anbJeruaax Ha IpUMepe YKCyCHOro anberuaa. OKucaeHye anbJeriusia B KUC/IoTy.

OZHOOCHOBHBIe TIpe/ieflbHble KapOOHOBBIE KUC/IOTHI Ha MpHUMepe YKCYCHOM KUCIOThl. Ee cBolicTBa u npruMeHeHue. CTeapyuHOBasi KUC/IOTa Kak
TIpe/ICTaBUTe/Tb XKUPHBIX KaDOOHOBBIX KUCJIOT.

Peakiiyu 3TeprdUKaliiU U TIOHSATHE O CJIOXKHBIX d¢upax. KUpbl Kak C/I0)KHbIe 3(DHPbI TJIUL[EPUHA U )KUPHBIX KUCIOT.

[MToHsiTHEe 06 aMUHOKHC/IOTax. Peakiiuu MoNMMKOHAeHCaly. besiku, ux cTpoeHue U OMO/IOrUUecKast posib.

[MousiTe 06 yrieBogax. ['IF0K03a, ee CBOMCTBa U 3HaueHWe. Kpaxmart u 1je/utt0/103a (B CpaBHEHUH ), UX OMOJIOTHUecKast POJib.

JdemoHcTpanuu. Mojenu MojeKyal MeTaHa W JIDYTMX yryieBofiopozoB. OOpaslbl 3TaHO/Ma W I/MIepvHa. KauecTBeHHasi peakiusi Ha
MHOTOaTOMHbIe CITUPTHL. [To/TyueHre YKCyCHO-3THIOBOTO 3¢durpa. KauecTBeHHast peakiiysi Ha Kpaxmai. ['opeHue 6enkoB (1iepctu). LIBeTHbIe peakiiuu
OenKoB.

JIaGopaTopHbIe onbIThI. 14. MI3roTOBIEHNE MOe/ell MOJIEKY/T YTIeBOAOPOAOB. 15. B3aumoelcTBYe TIIOKO3bI € TUAPOKcHoM Meau (1) Ge3
HarpeBaHus U TIPU HarpeBaHuu. 16. B3auMozeiicTBHe Kpaxmara C UOZIOM.

TEMA 4

O0001eHne 3HaHWH M0 XMMUH 32 KyPC 0CHOBHOM IIKO0JIBI (6 4acog)

[TeproanuecKuii 3aK0H 1 Tiepuoguueckasi cuctema /[I.M1. MeHjeneeBa U CTpoeHHe aTOMa.

du3nueCcKUl CMBIC/ TIOPSIKOBOTO HOMepa 3/eMeHTa B TepUOJUUYecKOr CHhcTeMe XUMUUecKux 3iemeHToB . V. MeHjeneeBa, HOMEpPOB
nepuozia ¥ rpyIIbl. 3aKOHOMEPHOCTH U3MeHeHUsI CBOMCTB 3/IeMEHTOB M UX COe/IMHeHUI B Mepuofax U Ipymnax B CBeTe MpeJCTaB/eHU 0 CTPOeHUN
aTOMOB 3JIEMEHTOB. 3HaueHre NIepUoNUeCKOro 3aKOHa.

Buibl XMuMUUeCKUX CBsi3el U TUTIbl KPUCTA/ITIMUECKUX pelleToK. B3auMoCBsI3b CTPOeHUs U CBOMCTB BeILleCTB.

Knaccudukaipst XMMAYeCKUX peakUid 10 pa3/IiuHbIM TpU3HaKaM (YHC/I0 M COCTaB pearvpyromyx U 00pa3yroLUXcs BelecTB; HaaMuue
rpaHuUlLIbl pa3zena (¢as; TeryioBou 3 deKT; UCIoIb30BaHUe KaTa/lu3aTopa; HarlpaB/ieHre; U3MeHeHHe CTereHell OKUC/IeHHs aTOMOB).



[TpocTbie U c/l0)KHBIE BelllecTBa. MeTaiibl U HeMeTalbl. ['eHeTHUYecKve psiibl MeTajla, HeMeTalja U repexogHoro Metasuna. OKCUAbI
(ocHOBHBIE, aM(bOTepHbIe U KUCIOTHBIE), THIPOKCHABI (OCHOBaHUSI, aM(bOTepHbIe TUAPOKCU/IBI M KUCJIOTHI) M COJIU: COCTaB, KIacCU(pUKALUs U 001Ire
XUMHUUeCKUe CBOMCTBA B CBETe TeOPHH JIEKTPOJTUTHUUECKOMN AUCCOIMALINU U TIPe/ICTaB/IeHU O Mpolieccax OKUC/IeHUS-BOCCTaHOBJIEHUSI.

4. Y4e0HO -TeMaTH4YeCKoe IM/IAaHNPOBaHHe
Temartnueckoe ryiaHUpoBaHHUe(8 Ksacc)

Ne ypokoB Ha3Banue pa3gena, rnaB | KosmuecTBo yacoB
Bcero 13 Hux (hopMBbI KOHTPOJIS)
KOHTPOJIbHBIX | MPaKTUYeCKUX
pabor pabor
1 Beenenue 6 - 1
2 ATOMBI XUMHUYECKUX 10 1 -
3/1eMEHTOB
3 [IpocThle BelllecTBa 6 1 -
4 CoenviHeHVsSI XUMUYECKUX 14 - 1
3/1eMEHTOB
5 N3meHeHus, 14 1 1
MPOUCXOJsIUe C
Bell[eCTBAMU
6 PacTtBOpenue. PacTBOpHI. 18 1 2
CaoricTBa pacTBOpOB
3JIEKTPOJIUTOB
7 . O6o611eHme TI0 KypCy 1
XMMHUH 3a 8 Knacc
WUTOT0 68 4 5
Temartrueckoe rjiaHupoBaHue(9 Kacc)
Ne ypokoB Ha3seanwue pa3pena, 171aB KonunuecTtBo yacos
Bcero W3 Hux (hopMbI KOHTPOJIs1)
KOHTPOJIbHBIX MPAKTUUeCKUX
pabor pabor
1 BBegienue. Oo6rmast 9 1 -
XapaKTepUCTHKA




XUMUYECKUX DJIEMEHTOB U
XUMUYECKHX peakLui
[Tepropnueckuii 3aK0H U
[Teproguueckas cucrema
XWMUUYECKHX djieMeHTOB /1.
W. MeHpeneeBa

2 Mertansibl 18

3 Hemetanibl 23

4 OpraHnueckye BellecTBa 11

5 0060011IeHHEe 3HAHUM TI0 XUMUU 7
3a KYPC OCHOBHOM ITKOJIBL

6 Utoro 68




JIncT KOppeKTUPOBKH
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