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OCHOBHBIE ITOJIOKEHUSA

IanHast pabouasi mporpaMMa cocTaB/ieHa Ha ocHoBe IIprkaza MuHoOpa3oBanusi P® ot 17
mekabps  2010r. Ne 1897 «O06  yTBepKaeHMM  (efiepa/ibHOTO  TOCYJapPCTBEHHOTO
obpa3oBaTe/bHOTO CTaHapTa OCHOBHOTO 001Iero obpa3oBaHHsi», OCHOBHOM 00pa3oBaTe/bHOMN
MporpaMMbl  OCHOBHOTO 0011iero obpasoBanuss MAQOY «COIII Nel5» TOpoacKoro okpyra
KpacHOTYpbUHCK; TIPUMEPHOM TTPOrpaMMbl OCHOBHOTO 00111ero 06pa3oBaHust 110 XUMUH.

3a ocHOBY paboueil mporpaMMbl B3siTa MporpaMma Kypca XuMuHW [ 8-9 KjaccoB
0611e00pa30oBaTe/IbHBIX YUPEXIeHUH, OmMyO/IMKoBaHHasT u3aTebCcTBoM «IIpocBerrienre» B 2013
rony (COOpHMK TmporpaMm Kypca XWMHM K ydeOHuMKam xumud aBTopoB ['.E.Pyzasuruca,
@&.I'.Penbamana s 8-9 Knaccon).
OCHOBHBIE Yeau V3y4yeHUs XMMUU HallpaBJ/ieHbl:

. Ha 0CB0eHUe BaXdCHeUWux 3HaHUll 00 OCHOBHBIX MOHATHUAX M 3aKOHAX XUMHH,
XUMHUUECKON CUMBOJIUKE;
. Ha oenadeHue yMeHusMu HaOmMOLaTh XUMWUECKHe sIBJIEHWs, TIPOBOJUTH

XUMUYECKUM 5KCIIepUMEeHT, TPOU3BOJUTh PacyeThl HA OCHOBE XMMHUUECKHX (hOpMyJI BellecTB U
ypaBHEHUN XUMUYeCKUX peakiui;

. Ha pasgumue TI03HaBaTeIbHBIX MHTEPECOB U MHTEJITIEKTYasIbHbIX CIIOCOOHOCTEM B
Tiporiecce MpoBe/leHUsI XMMUYeCKOTr0 SKCIIepUMeHTa, CaMOCTOSITe/IbHOrO TTprobpeTeHust 3HAHUN
B COOTBETCTBUM C BO3HUKAIOILIMMU >KU3HEHHBIMU MTOTPeOHOCTIMY;

. Ha 60CNUMAHUe OTHOIIeHUs K XUMHUM KakK K OZHOMY U3 (yHJaMeHTa/bHbIX
KOMITOHEHTOB eCTeCTBO3HAHMs U 37IeMeHTY 00I1jeueIoBeuecKoi KyIbTyphI;

. Ha NpuMeHeHue NO/YYeHHbIX 3HAHUU U yMeHull Jjisi 6e30MacHOTO MCII0/Ib30BaHUS
BellleCTB W MaTepuajioB B OBbITY, CelbCKOM XO3SIICTBe M Ha TIPOU3BO/CTBE, pelleHust
MPAKTUYeCKUX 3a/lau B TOBCEJHEBHOM >XU3HM, TPeAYTIPEX/eHUs SBJeHUH, HAHOCSIUX Bpe[
3/J0POBBIO Ue/ioBeKa U OKpYsKatolllee cpefie.

OpHOM U3 BaKHEWIIMX 3aJjau OCHOBHOTrO 001jero obpa3oBaHUs SIBJISIETCS MOATOTOBKA
00yuarIUXCsi K 0CO3HAHHOMY U OTBETCTBEHHOMY BbIOOPY >KM3HEHHOTO U MPOQeCCHOHATBHOTO
nytu. OByuaromuecs: JO/DKHBI HAYUUTbCS CaMOCTOSITETbHO, CTaBUTh I1eJTH M OTPe/esisATh TyTH
WX [JOCTW>KEHUSI, UCTI0/Ib30BaTh MPUOOPETEHHBIN B ILIKOJIE OTBIT B PeaslbHOM ’KU3HH, 38 paMKaMu
yueOHOTO mporjecca.

Xumus Kak yueOHbIN TIpeMeT BHOCUT CYII[eCTBeHHBIN BK/Ia/l B BOCTIUTAHUE U Pa3BUTHE
00yyJaroImyxcsi; OHA MPHU3BaHA BOOPY)XUTh WX OCHOBAMH XWMWUYECKWX 3HaHWW, HeOOXOJUMBIX
[T TIOBCEZTHEBHOM YKU3HHM, 3a/I0XKUTh (DYHAAMEHT [/Is AabHEMIIIero COBepIIeHCTBOBAHUS 3THUX
3HaHWM, a TaKXKe CrocoOCTBOBAaTh 0e30MacHOMY TIOBEZIEHHMIO B OKpY)Kalolled cpefe W
Oepe>kHOMy OTHOILIEHWIO K Hel. Pa3BuTue T03HaBaTe/bHbIX WHTEPECOB B MpoIjecce
CaMOCTOSITE/TBHOTO  MPUOOpeTeHUs] XWMHUYeCKHMX 3HAaHUM U HCMOJ/Ib30BaHWE  PAa3/IMUHbIX
VCTOYHMKOB MH(OPMaL[H, B TOM UKC/Ie KOMIbIOTEPHBIX.

Bocriutanne y6eXZeHHOCTH B TO3UTHBHOM pOMM XMMHU B JKU3HU COBPEMEHHOTO
ob1jecTBa, HeOOXOJUMOCTH XUMUYECKd TPAMOTHOTO OTHOIIEHWS K CBOEMY 3[0POBBIO H
OKpY’Karolllei cpefie.

OO0uiasn xapaKkTepuCTHKA y4e0HOro mpejgMeTa
B copep)kaHuM JaHHOTO Kypca TIpeZCcTaB/eHbl OCHOBOIIOJIAraroiie TeopeThuecKue
CBe/leHUs TI0 XMMUH, BK/IIOYaOllje M3yueHHe COCTaBa U CTPOEHMs BelleCTB, 3aBUCUMOCTH UX
CBOWCTB OT CTPOEHHs, UCC/e/JOBaHhe 3aKOHOMEePHOCTel XMUMHYeCKUX TpeBpallleHud U TyTe
yTipaBJ/ieHUs] UMH B LieJIsiX TI0/IyYeHusl BellleCTB, MaTeprasioB, SHEPIUH.

2


garantf1://6050599.0
garantf1://6050599.0
garantf1://6050599.0

Cogeprkanre yueOHOTO MpeMeTa BK/IIOYAeT CBeJE€HHUsS O HeOPraHWYeCKHX BeIlecTBax,
HX CTPOEHUH M CBOMCTBaX, a TaKKe XUMUUECKHX Ipolieccax, MPOTEKaI[UX B OKPY’Karoliem
mupe. Haubonee cioxHble 37eMeHThl DyHZaMeHTaJLHOTO si[pa  COZAEp)KaHUsl 0OLero
oOpa3oBaHUsI 0 XWUMHM, TaKhe, KaK OCHOBbI OpraHWYecKOW U TPOMBILIJIEHHOW XUMUH,
repeHeceHsl B IPOrpamMmy cpejiHeii (1oJiHoM) 0011je00pa3oBaTe/TbHOM IIKOJIBI.

TeopeTuueckyl0o OCHOBY W3yueHUs] HEOPraHWUeCKOM XUMHUU COCTaB/sieT aTOMHO-
MOJIEKY/ISIpDHOe yueHUe, TiepuoAnueckuii 3akoH [I.M. MeHzeneeBa C KpaTKUMH CBeZeHUSIMU O
CTPOEHUM aTOMOB, BHJAX XUMHUECKOM CBSI3W, 3aKOHOMEDHOCTSX TMPOTeKaHWM XHWMHUYeCKUX
peakiyi.

B wusyueHum Kypca 3HauWTenbHasi PO/b OTBOAUTCS XWUMHUUYECKOMY SKCIIepUMEHTY:
TIPOBE/IEHUI0 TIPAaKTHUeCKUX U JTabopaTOPHBIX paboT M OIMMCAHUIO WX Pe3y/IbTaToB; COO/IOIeHUI0
HOPM U TIPaBUWJI TTOBe/IEHUs] B XMMUUYeCKHX jabopaTopusix. B coOTBeTCTBUU C yueOHBIM IJIaHOM
Ha U3ydyeHHe XUMHM TI0 6a3ucHoMy ydyeOHOMY TuiaHy B 8-9 Ksacce — 1o 2 yaca B Hefesnto (68
4yacoB).

IVNIAHAPYEMBIE PE3YJ/IbTATBI OCBOEHUSA YYEBHOI'O ITPEJJMETA

N3yyeHre XWMUM B OCHOBHOW IIIKOJe JaeT BO3MOXXHOCTb [JOCTUYbL CJIeAYIOL[UX
pe3y/IbTaTOB B HallpaB/IeHWY IMYHOCTHOT'O Pa3BUTHS:

1. BOCIUTAaHWE POCCHMCKOMN I'PaKJaHCKOW WIEHTHMUHOCTH: MaTpPUOTHU3Ma, JIIOOBU U
yBakeHHt0 K OTeuecTBY, UyBCTBAa TOpP/JIOCTH 3a CBOIO PozuHY, 3a POCCHUHCKYI0 XUMHUYECKYIO
HayKy;

2. (hopmMHpOBaHKe 11eJIOCTHOTO MUPOBO33PeHUs], COOTBETCTBYIOLLET0 COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HayKH U OOII[eCTBEHHOW MPAKTHUKH, a TakKKe COI[Ua/IbHOMY, KYJbTYpPHOMY,
SI3IKOBOMY U ZIlyXOBHOMY MHOT000pa3Hi0 COBPEMEHHOI'O MHPa;

3. (¢hopMrpoBaHWe OTBETCTBEHHOI'O OTHOIIEHWsS K Y4YeHWIO, TOTOBHOCTH U
CIOCOOHOCTH K CaMOpPAa3BUTHIO M CaMOOOpa30BaHWIO Ha OCHOBE MOTHMBAIMM K OOyUYeHHIO U
TM03HaHHUIO, BBHIOOPY MpoduIbHOTO 00pa3oBaHUSI Ha OCHOBe MH(OPMALMH O CYILECTBYIOIIUX
npodeccusix W JIMUHBIX TMPOdeCcCHOHaNMbHBIX TIPeATIOUTeHUM, O0CO3HAHHOMY TTOCTPOEHUIO
WH/IMBUyalbHOM 00pa3oBaTe/bHOM TpPaeKTOPUM C YYeTOM YCTOMUMBBIX I103HaBaTe/bHBIX
VHTEpecoB;

4. (opmMupoBaHWe KOMMYHHUKAaTMBHOW KOMITETEHTHOCTH B 00pa3oBaTe/bHOM,
o0IlIeCTBEHHO TIOJIe3HOM, yueOHO-MCC/IeloBaTe/IbCKOW, TBOpYECKOW W JPYTUX  BUAAX
JesITeNTbHOCTH;

5. (hopmMHUpOBaHKe TIOHUMAaHUS LIEHHOCTH 3/I0pPOBOTO W Oe30racHOro obpasa >KH3HU;
yCBOEHHWEe TIPaBWI WHIUBUAYAJIbHOTO W  KOJIJIEKTUBHOTO 0e301MacHOTO  TOBeJIEHUS B
Yype3BbIUalHBIX CUTYALHSIX, YTPOKAIOIINUX KU3HU U 3[J0POBLIO JTHO/IeH;

6. (dhopMrpoBaHue MO3HaBaTeNbHOW U UH(OPMALIMOHHOW KYJ/bTYpbl, B TOM UHCIIe
pa3BUTHE HAaBLIKOB CAMOCTOSITe/IbHOM paboThI C yueOHBIMHU TTOCOOUSIMU, KHUTaMH, JOCTYITHBIMHU
WHCTPYMEHTaMU U TeXHUYECKUMU CPeJiICTBaMU UH(POPMAIIMOHHBIX TeXHOJIOTHM;

7. (¢opMHpOBaHWe OCHOB 95KOJIOTUYECKOTO CO3HaHWsS Ha OCHOBe TIpW3HAHUS
I[EHHOCTU >XM3HU BO BCEX €& MpPOSIBJIEHUSX M HEOOXOAWMOCTH OTBETCTBEHHOTO, Oepe)kKHOro
OTHOIIIEHUsT K OKPY>KaloIllel cpefie;

8. pa3BUTHE TOTOBHOCTM K peIleHWI0 TBOPUYECKWX 3a/lau, YMEHHs HaXxOAUThb
aJleKBaTHbIe CIOCOOLI TIOBEJIEHWsST W B3aUMOJIEMCTBUSI C TlapTHEpaMH BO BpeMsi yueOHOU u
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BHey4eOHOU /IesATeTbHOCTH, CMOCOOHOCTH OLIEHWBAThH MPOOJIEMHbIE CUTYalldd U OTepaTUBHO
MPUHUMATh OTBETCTBEHHbIE peIlleHWss B Pa3/InUHbIX TPOAYKTHUBHBIX BUJAX JesITeIbHOCTU
(yueOHasi TOMCKOBO-UCCIIeIOBaTeNbCKas, K/IyOHasi, MpOeKTHasi, KPY)KKOBasi U T. T1. )

MertanpeAMeTHBIMH De3y/bTaTaM{d OCBOEHHsSI OCHOBHOW 00pa3oBaTesbHOM MpOrpaMMbl
OCHOBHOTO 0011]er0 00pa30BaHus SB/ISFOTCS:

1. OBJ/laJieHWe HaBbIKAMM CaMOCTOSITE/IbHOTO TPUOOpeTeHHsI HOBBIX 3HAHWM,
opraHu3aluu yueOHOM [iesTeTbHOCTH, TIOMCKA CPe/ICTB e€ OCYIIeCTBIeHuS;

2. yMeHUe TIJIaHWpOBaTh MyTU JOCTVXKEHUs Liejiell Ha OCHOBE CaMOCTOSTeTbHOIO
aHa/IM3a yCI0BUM U CPe/ICTB UX [JOCTHXKEeHUS], BbIJIEJIATh a/lbTepHAaTUBHbIE CITIOCOObI OCTKEHUS
1esid U BbIOMpaTh Haubosee 3(PQeKTUBHBIM CrMOCOO, OCYLIECTB/ISATh T03HABATEIbHYHO
pedIeKCHIO B OTHOLIIEHWH /IeHCTBUH 110 PellleHHI0 yueOHbBIX U MT03HaBaTe/IbHbIX 3a/1au.

3. yMeHHe TIOHUMAaTh Tpo0JieMy, CTaBUTb BOMPOCHI, BBIZBUraTh THUIIOTE3Y, /aBaTh
orpejiesieHMe TOHSATUSIM, KiaccM(ULMpPOBaTh, CTPYKTYpHMpOBaTh MaTepuas, [POBOJUTH
9KCTIePUMEHThI, apryMEeHTHPOBaTh COOCTBEHHYIO TIO3UIMIO, (OPMY/IHMPOBaTh BBIBOJLI U
3aK/IIOUeHUS;

4. yMeHHe COOTHOCHMTb CBOW [JIEWCTBUS C [IJIaHMPYeMbIMH pe3yJbTaTaMy,
OCYILIeCTBJISITh KOHTPOJIb CBOEH /leITe/TIbHOCTH B TpOLiecce AOCTH)KEeHHs pe3y/ibTaTa, Orpe/ensiTh
CrocoObl AEeHCTBUI B paMKaX Tpe/I0’KeHHBIX YCJIOBUN W TpeOOBaHWM, KOPPEKTUPOBATh CBOU
JIeCTBUS B COOTBETCTBUM C U3MEHSIIOLLIeNCS CUTYaLel;

5. dopMypoBaHME U pa3BUTHE KOMIIETEHTHOCTH B 00/aCTH HCIIOJIb30BaHUS
MHCTPYMEHTOB U TEeXHUUECKUX Cpe/iCTB HMH(OPMALMOHHBIX TEeXHOJOTUM (KOMIbIOTEPOB M
TIPOrpaMMHOTO 00ecrieueHnst) Kak WHCTPYMEHTATbHO OCHOBBI Pa3BUTHSI KOMMYHMKATHBHBIX W
TI03HAaBaTe/IbHBIX YHUBEPCA/IbHBIX YueOHbIX IeHCTBHU;

6. yYMeHHEe C03[0aBaThb, IDUMEHATL U Hp606pa3OBBIBaTB 3HAKHW U CMMBOJIbI, MOJEe/INn U
CXeMBI JJId peleHus y‘-Ie6HLIX U I103HABATEJ/IbHBIX 3a/1d4;
7. YMeHHE U3BJ/IEKATb I/IH('I)OpMaL[I/I}O N3 pa3/IMYHbIX UCTOYHHWKOB (BKJ'II-O‘-IaH cpeacTBa

MaccoBOM WHGOpPMAaLUM, KOMITAKT-AUCKA YyueOHOrO Ha3HaueHusi, pecypcbl VIHTepHeTa),
CBOOO/THO TI0JTb30BATLCS CTIPABOUHOM JIUTE@PATypPOi, B TOM UKC/Ie U Ha 3/IEKTPOHHBIX HOCUTEJISIX,
co6moAaTh HOpMbI UH(OPMAaILIMOHHOM W30KpaTeTbHOCTH, ITUKH;

8. yMeHHe Ha TMpakKTHKe I10/Ib30BaTbCsl OCHOBHBIMM JIOTUUECKUMU TpUEMaMU,
MeTo/laMHU HabJTt0/IeHus], MO/IeTUPOBaHMUs, 00bsICHeHUSs, pellieHus TIpo0JieM, TIPOrHO3UPOBAHUS U
AP-;

9. yMeHHe OpraHW30BbIBaThb CBOI >XM3Hb B COOTBETCTBUM C MPEJCTaB/IEHUSIMH O
310poBOM 00pa3e >KHU3HH, TIpaBaxX M 00s13aHHOCTSX TPaXk/[aHWHA, LEHHOCTSX OBITHS, KYJIbTYPbI U
COLIMa/IbHOTO B3aUMO/IeMCTBUS;

10. yMeHUe BbINOJHATh IO03HaBaTe/lbHble M MpakKTUUeCKHe 33/laHusi, B TOM YMCJe
NIPOEKTHBIE;
11. yMeHHe CaMOCTOSITe/IbHO M apryMeHTUPOBAHHO OLIeHMBAaTb CBOW [I€HCTBUS U

JIeliCTBUSL OZJHOK/IACCHUKOB, CO/lepyKaTesIbHO OOOCHOBBIBasi MPaBWIBHOCT WM OIIMOOYHOCTD
pe3ysibTata M criocoba AeHCTBUs, aleKBaTHO OL|eHHMBaTb OOBEKTHBHYIO TPYAHOCTh KaK Mepy
(hakTHUeCKOro WM MpeJIo/araeMoro pacxofia peCypcoB Ha pelleHHe 3aJlauM, a TakKe CBOU
BO3MOXXHOCTH B IOCTVDKEHUH Lie/IU OTpeJie/IeHHOW C/I0XKHOCTY;

12. yMmeHHe paboTath B rpyrie — 3¢ ¢GeKTHBHO COTPYJHAYATh ¥ B3aUMOZEHCTBOBAaTh
Ha OCHOBe KOODJWMHAIMY pa3/IMUHBIX TIO3ULUI MPY BhIpabOTKe 00IIlero pereHusi B COBMECTHOU
JlesTeIbHOCTY; CAyLlaTh TlapTHepa, (OpMy/aMpoBaTh U apryMeHTHMpOBaTb CBOE MHEHHe,
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KOPPEeKTHO OTCTauWBaTh CBOK) TMO3WLMI0 U KOOPJAMHUPOBAaTh ee C MO3ULIMK TMapTHEpOB, B TOM
YKC/ie B CUTyallUd CTOJIKHOBEHUsI MHTePeCcoB; MPOAYKTUBHO pa3pellaTh KOH(IUKTHI Ha OCHOBE
yueTa WHTEpecOoB M TMO3WIMA BCeX ero y4YaCTHUKOB, TOMCKA U OLIeHKU ajbTepHAaTHUBHBIX
crioco6oB pa3peliieHus: KOH(IUKTOB.

IIpegMeTHBIMH pe3yibTaTaMu ocBoeHusi OCHOBHOW 00Opa3oBaTesibHOM MpOrpaMMbl
OCHOBHOTO 00111er0 06pa30BaHUs SIB/ISIFOTCS:

1. ¢dbopmMHupoBaHMe TepBOHAYaAbHBIX CUCTeMAaTU3UPOBAHHBIX TIpe/ICTaB/IeHUN O
BellleCTBaX, WX TMpeBpallleHusIX W TMPaKTUYECKOM TPUMEHeHWU; OBJaJileHue TOHATUMHBIM
anrnapaToM U CUMBOJIMYECKUM S13bIKOM XHMMHUWY;

2. 0CO3HaHHWEe OOBEKTHUBHO 3HAUYMMOCTH OCHOB XHMMHUECKOW HAayKHd Kak 00/acTe
COBPEMEHHOI'0 eCTeCTBO3HAHHSl, XMMUUECKUX TpeBpalljeHU OpraHnyeckux M HeopraHhyecKux
BeIIeCTB KAaK OCHOBbl MHOTHX SIBJIEHMM >KABOM W HEXUBOW TMPHUPOJLI, yriybieHue
ripe/iCTaB/eHUl O MaTepualbHOM e/IMHCTBE MUPa;

3. OBJIaJIeHHe OCHOBaMM XMMHYECKOUW IPaMOTHOCTH: CITIOCOOHOCTBIO aHaTM3UPOBATh
1 00BEKTHBHO OL|eHUBATh )KU3HEHHbIe CUTYAllUHY, CBSI3aHHbIE C XUMUel, HaBbIKaMu 6e301acHOro
oOparieHus C BellecTBaMH, MCIIOIb3yeMbIMH B TIOBCEJTHEBHOU ’KM3HW; YMEHHEM aHA/IM3UPOBATh
Y TUTAaHUPOBAaTb 3KOJIOTWYecKW 0e30macHoe TMoOBe/ieHHWe B 1[esiiX cOepekeHUs 3/I0POBbSI U
OKpY’Karolllei cpefibl;

4. dbopmMHpOBaHME yMeHUI YCTAaHABIMBATH CBSI3U MEXy peasbHO HabJFOZIaeMbIMU
XUMHUYECKUMU SIBJIEHUSIMU U TIPOL{ECCaMH, TTPOUCXO/ISAIIIMMHU B MUKPOMHPE, OOBSICHSATh TIPUUMHEI
MHOT000pa3usi BeIecTB, 3aBUCMMOCTb HMX CBOWCTB OT COCTaBa U CTPOEHHS, a TaKxke
3aBUCUMOCTh MIPUMEHEeHUsI BelLl[eCTB OT UX CBOMCTB;

5. TIPUOOpEeTeHUsI OTbITa MCIIO/IB30BAHUS PA3/TUUHBIX METO/I0B M3YUeHHs BeIlecTB;
Hab/roleHus1 3a UX TpeBpallleHUsIMU TIPU MPOBeJIeHNH HeC/I0KHBIX XUMUUeCKUX SKCIIepUMeHTOB
C WCTI0/Ib30BaHKeM J1abopaTopHOro 000pyAOBaHMS 1 TIPUOOPOB;

6. yMeHHe OKa3biBaThb I1€PBYIO TIOMOIIb TIPM OTpaBJIEeHHUsX, OXOrax U JpYyrux
TpaBMax, CBSI3aHHBIX C BeIl[eCTBaMH U JlabopaTOpHBIM 000py/J0BaHKEM;

7. oBJ/lajieHHe TpueMaMu paboThl C HHpopMalvell XUMHUeCKOro CO/lepKaHus,
ripe/icTaB/ieHHOM B pasHO ¢opme (B BuJe TeKCTa, Gopmys, rpadykoB, TabIMUHBIX JAHHBIX,
cxeMm, gortorpaduii u zip.)

8. Co3/laHie OCHOBBI /11 (POPMUPOBAHUSI MHTepeca K pacIlUpeHuI0 U yriayb/eHuto
XUMHUYeCKUX 3HAaHWN U BbIOOpa XMMUM Kak MPO(UIBHOTO MpeiMeTa MpU Tiepexofie Ha CTyIeHb
cpepHero (momHoro) obiiero obpa3oBaHusi, a B Ja/bHeilllleM W B KauecTBe cdepbl CBOe
ripodecCUOHA/ILHOM JesiTeTbHOCTH;

9. dbopmMupoBaHUe TpeACTaBAeHUN O 3HAaUeHUM XWMWUeCKOW HayKd B pellieHuHn
COBPEMEHHBIX JKOJIOTMUeCKUX Mpo0sieM, B TOM UHC/Ie B TPeJOTBPAIeHUM TEeXHOTE€HHBIX U
9KOIOTMYeCKUX KaTacTpod.

BbINyCKHUK HayUHUTCH:

® OMMUCHIBATh CBOWCTBA TBEP/bIX, JKUAKHX, Ta3000pa3HbIX BeIeCTB, BBIJENsAsS WX
CylLlleCTBeHHbIEe PU3HAKY;

® XapaKTepu30oBaThb BellleCTBa [0 COCTaBy, CTPOEHWIO W CBOMCTBaM, YCTaHaB/IUBaTb
MIPUYUHHO-C/Ie/ICTBEHHBIE CBSI3U MEXX/Y JaHHBIMU XapaKTepUCTUKaMH BelleCTBa;

® DaCKpbIBaTh CMBIC/I OCHOBHBIX XWMHWUECKUX TOHSTUM: aTOM, MOJieKy/a, XUMUUeCKUM
3/IeMeHT, TIPOCTOe BelL[eCTBO, CJIOKHOE Bell|eCTBO, Ba/IeHTHOCTb, UCTO/b3Ysl 3HAKOBYIO CUCTEMY
XUMUH;



® 1300pa)kaTh COCTaB TIPOCTEMIINX BEIEeCTB C TIOMOIbI0 XUMHUECKMX (OpPMysn U
CYI[HOCTb XMMUUECKUX PeaKIii C TIOMOIIbI0 XUMHUUYeCKUX ypaBHEeHHH;

® BLIUKMC/ISITH OTHOCUTENIbHYI0 MOJIEKY/IIDHYIO M MOJISIPHYIO MacChl BeI|eCTB, a TakKKe
MacCOBYHO JIOJIFO XUMHUUECKOT0 37ieMeHTa B COeJJUHEeHUSIX;

® CpaBHMBATH I10 COCTaBYy OKCH/IbI, OCHOBaHUsI, KUCJIOTHI, COJIN;

® K1acCU(ULIMPOBATh OKCH/IbI 1 OCHOBAHMUSI 110 CBOMCTBaM, KMCJIOTBI M COJIU — T10 COCTaBYy;

® OMUCHIBAaTh COCTaB, CBOMCTBA M 3HaueHWe (B MPHUPOZe U TPaKTUUeCKOU [esiTe/TbHOCTU
yesioBeKa) MPOCTHIX BeILeCTB — KUC/IOPO/ja U BOZIOPO/a;

® aBaTh CPaBHHUTE/IbHYIO XapaKTePUCTUKY XWMHUUECKHUX 3JIEMEHTOB M Ba)KHEHINX
COeZIMHEHUM eCTeCTBEHHBIX CEMEMCTB IIIeJIOUHBIX META/UIOB U TaJIOTeHOB;

® 110/1b30BaThCs1 TabopaTOPHBIM 000PYZOBaHUEM U XUMHUECKOU TTOCY/I0M;

® [IPOBO/IUTH HEC/IOKHbIE XMMHUUECKHe OTMbIThl W HAOJIOfZIeHHsT 3a W3MeHeHHeM CBOMCTB
BellleCTB B TIpOLjecce WX TMpeBpallleHrH; cobO/rofaTh IMpaBWia TeXHWKA 0e30MacHOCTH TIpU
TIPOBe/IEHUH Ha0JII0IeHNH U OTIBITOB;

® pa3MuaTh SKCIIEPUMEHTA/IbHO KUC/IOTHI U I1[eJI0UH, TI0b3YsCh WHAUKATOPaMH; 0CO3HATh
HE0OX0IMMOCTh COOJTI0/IeHHsT Mep 0e30TTacCHOCTH TIpY 00paITieHHH C KUC/IOTaMHU U T1[e/I0YaMHu.

BbinyCKHUK No/iyqyum 803MOXCHOCMb HAYYUMbCS:

® 'PaMOTHO 0OpaI[aThCs C BeIl[eCTBaMU B TIOBCEJHEBHOM JKU3HHY;

® 0CO3HAaBaTb HEOOXOJUMOCTh COOMIO/IEHUsS] TIPaBU  JKOJIOTHUECKH 6e30macHoro
MOBe/IeHNs1 B OKPY>Katolllel MPUPOAHOU Cpefie;

® [IOHUMAThb CMBICI U HEOOXOJUMOCTb COOJIIOZIeHUs] TIPeANUCAHUM, TIpeZjlaraeMbIX B
WHCTPYKIUSIX T10 UCTI0/Ib30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUH U JIP.;

® IICTIO/Tb30BaTh ~ MPUOOpeTeHHbIe  K/IOUeBble KOMIIETEHTHOCTU TIPH  BBITIOJTHEHUH
WCC/IeJOBaTe/IbCKUX TIPOEKTOB 10 U3YUEHHWI0 CBOMCTB, CIIOCOOOB IMOJTyYeHHS] M Pacrio3HABaHUS
BeIIleCTB;

® pa3BMBaTh KOMMYHMKATUBHYH) KOMIIETEHTHOCTb, WCIO/Mb3ysl CpeACTBA YCTHOTO W
MTUCbMEHHOTO OOIIeHHUs, TIPOSIB/IATE TOTOBHOCTb K YB@KEHWIO WHOM TOUKM 3pEHUs TpH
00Cy»K/IeHUM pe3yJIbTaTOB BbITIOJTHEHHOU PabOThI;

® 00BEKTUBHO OlleHMBaTb MH(POPMAIMI0O O BeIecTBaX M XUMHUYECKUX IIpoIieccax,
KPDUTHUUECKM OTHOCHUTBCS K TICeBIOHayuHOW HWH(MOpMalMM, HeJ00poCOBeCTHOM peKaMme,
Kacarolecsi UCI0/ib30BaHUsl Pa3/IMYHbIX BelllecTB.
IlepuoanuecKui 3aKOH U MEPHOAMYECKAsi CHCTeMa XUMUUYECKHX 3/IEMeHTOB
.. MenpeneeBa. CTpoeHue BewecTBa

BeInyCKHMK Hayyumcs:

® K71acCU(ULIMPOBATh XUMUUECKHe 3/IeMEeHThbI Ha MeTaJl/Tbl, HeMeTaJUIbl, 3JIeMeHTbI, OKCHU/IbI
Y TUAPOKCHU/IBI KOTOPBIX aM(OTePHBI, U UHEPTHBIE 3/IeMeHTHI (Ta3bl) [jisi 0CO3HAHUS Ba)KHOCTH
YTIOPSIJOYeHHOCTH HayYHbIX 3HAHUIA;

® pacKpeIBaTh CMBIC/I ITepuoguueckoro 3akoHa [I.J1. Mengeneesa;

® ONMUCHIBAaTH U XapaKTepu3oBaTh Tab/mMuHyr0 ¢GopMy TIepUOJUUECKON  CHUCTEMBI
XUMUUECKUX 3JIeMeHTOB;

® XapaKTepW30BaTh COCTaB aTOMHBIX S[ep W pacrpeje/ieHHe 4YKcaa 3J1eKTPOHOB TIO
5/IEKTPOHHBIM CJIOSIM aTOMOB XUMMUECKMX 3/IeMEHTOB MaslblX IepPUOZI0B IepruouuecKou
CHICTEMBI, a TaK)Ke KaJiisl U KasbLIus;

® pa3nMuaTh BU/Ibl XUMUUECKOW CBSI3U: UOHHYIO, KOBaJIEHTHYIO TOJISIPHYH, KOBaJIeHTHYIO
HETIO/ISIPHYIO Y MeTa/lJTIuecKyo;



® 1300pakaTh JIEKTPOHHBIE (POPMYJIbI BEIeCTB, 00pa30BaHHBIX XWMHUECKHMH CBSI3SIMU
pa3HOro BU/a;

® BLISIB/ISITh 3aBUCMMOCTb CBOMCTB Bell|eCTBA OT CTPOEHHUsI ero KPUCTaI/IMUecKon pelieTKy
(VoHHOM, aTOMHOM, MOJIEKY/IIPHOM, MeTa/l/THUeCKOM);

® XapaKTepu30BaTh XUMHUUECKHe 3/7eMeHTbl U MX COeJlMHeHWs Ha OCHOBe I10JI0’KeHUS
3/IeMEHTOB B IePUO/INYeCKOl crucTeMe U 0COOEHHOCTel CTPOeHHsI UX aTOMOB;

® OMUCHIBaTh OCHOBHbIE TIPeJTIOChUTKKA OTKpbITUs .M. MeH/je/sieeBbIM TepUOANUeCcKOro
3aKOHa U TIepPUOJUYEeCKON CHUCTeMbl XWMHUYECKHUX 371eMEHTOB W MHOrooOpa3Hyr Hay4yHYHO
J1esiITe/IbHOCTh YYEHOTO;

® XapaKTepu30BaTb HayyHOe M MHPOBO33peHUYEeCKOe 3HaueHWe Mepruoiuueckoro 3akKoHa M
Tepuo/InueCcKor CUCTeMbl XMMUUeCKUX 3/ieMeHTOB [I.M1. MeHieneeBa;

® 0CO3HABATh HAyYHbIe OTKPBITHS KaK pe3y/bTaT [JINTeNbHbIX HAOJIIO/IeHNUH, OIBITOB,
HayuyHOU IOJIeMUKH, TIPe0/0/IeHUs TPYJHOCTe Y COMHEHUH.

BbInycKHUK NO/1y4unm 803MOHXCHOCMb HAYYUMbCA:

® 0CO3HABaThb 3HAaueHWe TeopeTUYeCKUX 3HaHUM [/1s1 TPaKTUYeCKOW [lesATelbHOCTH
YyesioBeKa;

® OIMUCHIBATh U3yUeHHbIe 00BEKTHI KaK CUCTEMbI, IIPUMEHSISI JIOTUKY CUCTEMHOTO aHasIn3a;

® [[PUMEHATb 3HaHUSI O 3aKOHOMEpPHOCTSIX TepUOJMUYecKOW CHUCTeMbl XHWMHUECKHX
3/IEMEHTOB [i7isi OOBSICHEHHS W TIPe/IBUZIEHHS] CBOVMCTB KOHKPETHBIX BEIIeCTB;

® pa3BuBaTh MH(MOPMALMOHHYIO KOMIIETEHTHOCTb TIOCPE/ICTBOM YTayOseHusi 3HaHUW 00
VICTOPUM CTAHOBJ/IEHUS] XUMHUUECKOW HayKH, ee OCHOBHBIX MOHSITHM, epPUOMUYeCKOro 3aKOHa Kak
OJJHOTO W3 Ba)KHEWIIMX 3aKOHOB TMPUPOJbl, @ TaKKe O COBPEeMEHHBIX JOCTH)KEeHUSIX HayKU U
TeXHUKHU.

MHoroo0pa3ue XUMHYeCKHX pPeaKijui

BbInycKHUK Hayyumcs:

® 0OBSCHATH CYyTh XMMUYECKUX TPOLIeCCOB;

® Ha3bIBaTh MPU3HAKKU U yCJIOBUsI IPOTEKAHUSI XUMUUECKUX peakLiuii;

® yCTaHaB/AMBaTh IPUHA/AIEKHOCTh XMMUYECKOW peakLMd K Orpeze/leHHOMY THUITy I10
OJJHOMY 13 K/1aCCU(HUIIUPOBAHHBIX TIPHU3HAKOB:

1) 1o uKcay ¥ COCTaBy UCXOJHBIX BELeCTB U MPOAYKTOB peaklyu (peakiuu CoeuHEeHMs],
pas/ioykeHus, 3aMellleHust 1 0bMeHa);

2) 1O BbIeJIEHUIO WM TIOTVIOIIEHUI0 TeraoThl (peakiuu SK30TepMUuecKhe U
3H/I0TEPMUYECKHE);

3) 1o W3MeHEeHUIO CTeleHel OKUC/IeHHSI XUMHWUeCKHUX 3/IeMeHTOB (OKHCIUTeTbHO-
BOCCTAaHOBHUTE/IbHbIE PeaKLH);

4) mo obpatuMocTH Tipoijecca (peakiu obpaTrMbie U HeobpaTUMbIe);

® Ha3bIBaTh (PAKTOPHI, BJAUSIIOIIME Ha CKOPOCTh XMUMUYECKUX peakKliuii;

® Ha3bIBaTh (PAKTOPHI, BJAUSIOIIME HAa CMellleHhe XUMUUeCKOT0 paBHOBeCHS;

® COCTaB/ISITh YPaBHEHHUsl 3/IEKTPOJUTUUECKON [UCCOLMALMU KUCJIOT, Ilesiouel, cosel;
TIOJIHBIe U COKpallleHHble MOHHBbIe ypaBHEHWs peak(uid oOMeHa; ypaBHEHHUs] OKUC/IWTETBHO -
BOCCTAaHOBUTE/IbHBIX peaKLIvi;

® [IPOTrHO3UPOBAaTh MPOAYKThl XMMUUYECKUX peaklyii 1o opMysiaM / Ha3BaHUSIM UCXOJHbIX
Bell[eCTB; OTpe/ie/isiTh UCXO/IHbIe BelljecTBa 1Mo (opMyiaM / Ha3BaHUSIM MPOJyKTOB peaklivy;

® COCTaB/ISITh YpaBHEHHUsI peakLivid, COOTBETCTBYIOLMX OC/Ie[0BaTebHOCTH («LeITOUKe»)
NpeBpall{eH’ii HeopraHMUeCK1X BelleCcTB Pa3/MUHbIX K/1aCCOB;
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® BBISIB/IATH B TIPOL[ECCE JKCIIePUMEHTa TPU3HAKW, CBUJETeJLCTBYIOIIHME O TMPOTeKaHWU
XUMHUUECKOH peakLvy;

® TOTOBUTH PaCTBOPHI C OTIPe/ie/IeHHOW MacCOBOM /I0Jiel paCTBOPEHHOT'O BEIeCTBa;

® OTipe/iesisiTh XapaKTep Cpe/ibl BOJHBIX PACTBOPOB KUC/IOT U IIje/ioueil Mo W3MeHeHUH0
OKpaCK{ UHMKATOPOB;

® [IPOBOAUTL KaueCTBeHHbIE peaki[uH, TOATBepXKJarollie Ha/luurde B BOJHBIX PacTBOpax
BEILIeCTB OT/e/TbHBIX KATUOHOB U @aHUOHOB.

BbINyCKHUK NO/yYUm 603MOMCHOCMb HAYYUMbCS:

® COCTaBJISITH MOJIEKYJ/ISIPHBIE U TIOJTHbIE MOHHbIE YpaBHEHUsI T0 COKpAIlleHHbIM WOHHBIM
ypaBHEeHUsIM;

® [IPUBO/IUTH TIPUMeEPBI PeakKLvi, MoJTBeP K/AAI0IINX CyIl[eCTBOBaHHe B3aUMOCBSI3U MEXY
OCHOBHBIMHM KJ/IaCCaM{ HEOPTaHUYeCKUX BeIleCTB;

® [IPOTHO3UPOBATh Pe3y/bTaThl BO3AEWCTBUS Ppa3MuHBbIX (PAKTOPOB Ha CKOPOCTb
XUMHYECKOM pPeaklvu;

® [IPOTHO3UPOBATh pe3y/bTaThl BO3JEMCTBUSI PA3/MYHBIX (DAaKTOPDOB Ha CMeIleHHe
XUMHYeCKOTO PaBHOBECHSI.

MHoroo0pa3ue BelecTB

BbINYCKHUK HAyYUMCS:

® OTIpe/iesiATh TIPUHA/JIE)KHOCTh HEOPTaHWYeCKUX BEIIeCTB K OJHOMY W3 HW3yueHHBIX
K/IaCCOB/TPYIIIT: MeTaJUTbl ¥ HEMeTaJl/Ibl, OKCH/IbI, OCHOBAHMsI, KUCJIOTBI, COJIH;

® COCTaBJIATH (POPMYJIBI BEIIIECTB 110 UX Ha3BaHUSIM;

® OTIpe/ieNIATh BaJIeHTHOCTD M CTeleHb OKMC/IEHUs 37IEMEHTOB B BeIl[eCTBaX;

® COCTaB/IATh (HOPMY/IbI HEOPraHWYeCKUX COeJUHEHUM 0 Ba/JeHTHOCTSM M CTereHsM
OKHUCJIEHUsI 3JIEMEHTOB, a TaKXKe 3apsi/jaM MOHOB, YKa3aHHBIM B TabJMIle PACTBOPUMOCTU KUCJIOT,
OCHOBAHUM U COJIeH;

® 00BSICHATh 3aKOHOMEPHOCTH W3MeHEeHHsI (PU3NYeCKUX U XUMUYEeCKUX CBOMCTB TIPOCTBIX
BEIIIeCTB U UX BBICIIUX OKCU/OB, 00pa30BaHHBIX 3/IeMEHTaMH BTOPOTO U TPETLETO MEPUO/IOB;

® Ha3bIBaTh OOIIMe XUMUUECKHe CBOMCTBA, XapaKTepHbIe /JIsi TPYTII OKCHIOB: KUCIOTHBIX,
OCHOBHBIX, aM()OTEPHBIX.

® Ha3bIBaTh 00II[e XUMUUYeCKHe CBOMCTBA, XapaKTepHbIe /il KaXK/I0r0 K/lacca BellleCTB;

® IDUBO/IUTh ~ TIPUMEPHI  DEaKLWid,  MOJTBEPXKAAIOIIUX  XUMHUECKUe  CBOWMCTBA
HeopraHMUeCKuX BellleCTB: OKCH/IOB, KUCJIOT, OCHOBAHHUH U COJIeH;

® OTIpe/iesisiTh BEILeCTBO — OKUC/IUTE/ b U BellleCTBO — BOCCTAHOBUTENb B OKUC/IUTETHHO —
BOCCTAHOBUTEJIbHBIX PeaKI[UsX;

® COCTaBJISITh 3/IEKTPOHHBIN OaslaHC TI0 TIPe/IJI0O’KeHHBIM CXeMaM peaKLv;

® [IPOBOZIUTE JTaDOPATOPHBIE OIBITHI, TIOATBEPXKJAIOIIE XUMHUUECKHEe CBOMCTBA OCHOBHBIX
K/IaCCOB HEOPraHWYeCKUX BeIleCTB;

® POBO/JUTH TabOPaTOPHBIE OIBITHI TI0 TIO/TyYeHHI0 M COOMPaHHIO Ta3000pa3HbIX BeIeCTB:
BO/IOPO/Ia, KMCIOPO/A, YI/IEKUCIOTO Tra3a, aMMHaKa;, COCTaBJISATh YPABHEHUS] COOTBETCTBYIOIIUX
peaxiuii.

BbINYCKHHUK MOTYYHT 8603MOHCHOCIMb HAYYUIMbCS:

* TPaMOTHO 00paIaThCsI C BEIleCTBAMU B [TOBCEAHEBHOM JKU3HU;

* 0CO3HaBaTh HEOOXOAMMOCTb COO/IO/IEHUST TIPaBW/I  JKOJIOTHUECKH 0e30TacHOTro
MOBe/IeHNs1 B OKPY>Katollleil MPUPOAHOU Cpefie;



* TMOHMMAaTb CMBICT U HEOOXOJUMOCTh COOJIIOZIeHUsT TIPeANUCAHUWM, TIpe/jlaraeMbiX B
WHCTPYKLUSX 110 UCTIO/Tb30BaHUIO JIeKapCTB, CPeACTB OBLITOBOM XUMHUU U [Ip.;

* UCIMO/b30BaTh TNPUOOpeTEHHbIE K/IIOUEBble KOMITETEHTHOCTH TIPU  BBIMOJHEHUH
HCCIIe/IoBaTe/TbCKUX TPOEKTOB 10 M3YUeHUI0 CBOMCTB, CTIOCOOOB MOTyUeHHUs] U Pacrio3HaBaHUs
BeIlleCTB;

* pa3BMBaTb KOMMYHUKATHBHYH) KOMIIETEHTHOCTb, HCIIO/Ib3ysl CpE/CTBAa YCTHOM W
MUCbMEHHOW KOMMYHMKAI[MH TIpU paboTe C TeKCTaMM YyueOHMKAa | JIOTIOJTHUTE/TLHOU
JIUTEPATypOM, CMPaBOUHBIMK Tab/MLIaMH, TPOSB/STh FOTOBHOCTh K YBaKEHWIO WHOW TOUYKH
3peHust TIpU 00CY KIeHUH pe3yJIbTaTOB BBIIIOJHEHHOUW paboThI;

* O0OBEKTMBHO OlleHWBaThb HWH(OPMALMI0 O BelecTBaX W XUMHUUYECKMX IpPOL[eccax,
KPUTHUUECKM OTHOCHUTBCS K TICeBAOHayuHOW uWH(MOpMalMM, HeJ00poCOBeCTHOM peKaMme,
Kacarolleicsi UCTI0/Ib30BaHUsI Pa3/IMUHbIX BellleCTB.

* 0CO3HaBaTh 3HaueHWe TeOPeTHUeCKWX 3HaHWUM [/ TIPAaKTUYeCKOW [1esTe/IbHOCTH
YeJioBeKa;

* OMUCBIBATH U3yUeHHbIEe 00BEKThI KAK CUCTEMBI, TIPUMEHSISI JIOTHKY CUCTEMHOT'0 aHa/ln3a;

* TpPUMEHSITh 3HAaHUA O 3aKOHOMEPHOCTSIX TIepUOUYeCKON CUCTeMbl XUMHUECKUX
3JIEMEeHTOB [Ijisi OObSICHEHHS W TIPe/IBUZIEHHS] CBOVMCTB KOHKPETHBIX BEIIleCTB;

* pa3BUBaTh WH(OPMAIMOHHYIO KOMITETEHTHOCTb TTOCPEICTBOM YIJyO/JIeHUs] 3HaHWK 00
WCTOPUM CTAHOBJIEHUS] XUMHUUECKOW HayKH, €€ OCHOBHBIX TIOHSITHH, TIEPUOUYECKOTO 3aKOHA Kak
OJTHOTO W3 Ba)KHEMIIIMX 3aKOHOB TPUPO/IbI, a TakKKe O COBPEMEHHBIX JOCTW)KEHUSIX HayKd U
TeXHUKHU.

* COCTaBJISITh MOJIEKY/ISIPHbIE U TIOJIHbIE WOHHbIE YPABHEHUsI TI0 COKPAI[EHHBIM MOHHBIM
ypaBHEHUSIM;

* TIPUBO/IUTH TIPUMEPhI peakliyuii, MOATBEPKAAIOIINX CyIlleCTBOBaHHE B3aUMOCBSI3U MEeXAY
OCHOBHBIMU KJ/IaCCaMU HEOPraHWYeCKUX BelleCTB,;

* TIPOrHO3MPOBAaTh pe3y/bTaThl BO3/EWCTBUS PA3/UUYHBIX (PAKTOPOB Ha H3MeHeHHe
CKOPOCTU XUMHUUECKOW peakiiuy;

* TIPOTHO3UPOBaTh pe3y/bTaTbl BO3[EHCTBUs pa3MUUHbIX (DaKTOPOB Ha CMellleHHue
XUMHUUECKOTO PaBHOBECHSI.

* IPOTHO3UPOBATh XUMHUYeCKHe CBOMCTBA BeIl[eCTB Ha OCHOBe UX COCTaBa U CTPOEHHUS;

* TIPOTHO3UPOBAaTh  CIIOCOOHOCTH  BeIeCTBA  TPOSIB/IATL  OKUC/IMTE/IbHbIE  WJIH
BOCCTAaHOBUTEJ/IbHbIE CBOWCTBA C YYETOM CTeTleHell OKUC/IeHHsSI 37IeMEeHTOB, BXOSIIUX B €ro
COCTaB;

* BBISB/IATH CYIIIeCTBOBAaHWE TEeHeTHUeCKOW B3aMMOCBSI3HM MeXXy BeIleCTBaMU B Psy:
TIPOCTOE Bel[eCTBO — OKCH/] — TUIPOKCUJ, — COJIb;

* OpraHW30BbIBaTh, TPOBOJWTH YUYeHWYECKUe TPOEKThI TI0 WCC/Ie/JOBAHHIO0 CBOMCTB
BeIIleCTB, UMEIOIINX Ba)KHOEe TIPAaKTHUYeCKoe 3HaueHue.

COJAEPXAHUE YYEBHOI'O ITPEAMETA «XNMMWS»

8 kacc
OcHoBHbIe OHATHUSA XUMNHU (YPOBeHb aTOMHO-MOJIEKY/ISIPHBIX Npe/[CTaB/IeHHI)
[MpeameT xumuu. XUMUS Kak 4aCTh eCTeCTBO3HaHMs. BelllecTBa u ux cBoiicTBa. UucThie
BellleCTBAa U CMecd. MeTopl TO3HaHWS B XWMUH: HaO/IIOZieHHe, 3KCriepuMeHT. [Ipuembl
6e3omacHo paboThl C 060pyI0BaHMEeM U BelljecTBaMu. CTpoeHHe T/IaMeHH.
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YucTble BeljectBa U cMecd. CriocoObl OUMCTKU BEIECTB: OTCTaWBaHWe, (DUIbTPOBaHUE,
BbIllapMBaHWe, KpUCTa/IM3alusi, JUCTA/UISALUS. Pu3uueckue UM XUMUUECKHe SIBJIeHUSI.
XvuMHUueckue peakiuu. [Ipr3HakKu XMMHUUYECKUX Peakldid U YC/IOBUsI BO3HUKHOBEHUS U TeUeHUsI
XUMUUECKUX peaKLH.

AToOMBI, MOJIEKYJIbI U MOHBI. BelllecTBa MOJIEKY/ISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHMS.
Kpucranmueckre u amopdHbie BeljecTBa. KpucTannvueckude pelieTKu: WOHHas, aTOMHasi U
MonekysspHas. [IpocTele U C/IOKHBIe BellleCTBa. XUMHWYECKHWW 3jeMeHT. MeTamibl U
HeMeTa/ulbl. ATOMHasi eJMHULIA Maccbl. OTHOCUTE/bHAs aTOMHas mMacca. $3bIK XUMHUU. 3HaKU
XUMHUUECKUX 3/1eMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BelleCcTBa. XHUMHYeCKHe (POpMY/IbL.
OTHocuTeNnbHas MoOJeKy/sipHas Macca. KaueCTBeHHBIM M KOMUUYECTBEHHbIM COCTaB BellecTBa.
Borunciienust no xumuueckuM ¢opmynaMm. MaccoBast o/ XUMAYECKOT0 3/IeMeHTa B C/I0)KHOM
BellleCTBe.

BanentHOoCTe XxuMHUecKux 3jeMeHTOB. OmpejeneHue Bale€HTHOCTA 371EMEHTOB 0
dopmynam ObuHapHBIX coeprHeHUH. CoCTaB/ieHHe XUMUUECKUX (GopMy/T OMHAPHBIX COeAMHEHUM
T10 Ba/IeHTHOCTH.

ATOMHO — MOJeKy/isIpHOe YyueHHe. 3aKOH COXpaHeHUsi Macchl BellecTB. JKuU3Hb U
JesitenibHOCTh M.B. JIomoHOCOBa. XvMHUUueckye ypaBHeHUsl. THITbI XUMUYeCKUX pPeakLvi.

Kucnopoa. Haxoxxzaenue B rmpupoge. [losyueHwe KuCIoposia B J1abOpaTopuu U
NIPOMBILIJIEHHOCTH. DPu3nyeckue U XMMHYeCKHe CBOMCTBa Kuciopopa. I'openue. Oxkcuppl.
IIpumenenue kuciopoga. Kpyrosopor kuciopozga B npupoge. O30H, a/uioTponvst KUC/IOPOJa.
Bo3ayx u ero coctas. 3aiura aTMocepHOTo Bo3/lyXa OT 3arpsisHeHU.

Bomopon. Haxoxngenue B mpupoge. IlomyueHue Bogopoga B Jabopatopuu U
MPOMBILIIEHHOCTU.  Pu3nduecke W XWMHUUeCKMe CBOWCTBa Bojopoja. Bopopopy -
BOCCTaHOBUTE/Tb. Mephbl 6e30macHOCTH Tpu paboTe ¢ BogopooM. [IprMeHeHre BOOPOAA.

Boga. Metop1 ornipeziesieHdst COCTaBa BOJbl — aHaIU3 U CUHTe3. Pu3nueckue CBOMCTBa
BOZIbl. Bozia B mipupoie U CriocoObl ee OUMCTKU. A3paiysi Bobl. XMMUUECKHe CBOMCTBA BOJBI.
[Tpumenenue Bogwl. Boga — pactBopuTens. PacTBoprMOCTh BelljeCTB B BoJe. MaccoBasi oist
pPacTBOPEHHOI'O BellleCTBa.

KosnmuecTBeHHbIe OTHOLIeHUs] B XuMuU. KonuuecTBo BelljectBa. Mosib. MovisipHast Macca.
3akoH ABoragpo. MosnspHblii 06beM ra3oB. OTHOCHTe/bHAsi TUIOTHOCTh Tra3oB. OObeMHbIe
OTHOILLIEHUSI Ta30B MPU XUMUUECKUX peaKLUsiX.

BakHeilllie Kiaccbl HeopraHWYecKUx coearHeHUM. OKCHZBI: COCTaB, KjacCH(UKais.
OcHOBHBIE M KHUC/IOTHble OKcHbl. HomeHknatypa okcujoB. dusrueckrhe U XMMHUUYECKHe
CBOMCTBa, MOJ/yueHre U MpUuMeHeHUe OKCH/IOB.

I'uapokcugpl.  Krnaccudukanus ruapokcugoB. OcHoBanusi. CocrtaB. Ilemoun u
HepacTBOpUMbIe OCHOBaHUs. HoMeHkatypa. @u3nueckue U XMMUUeCKHe CBOKWCTBA OCHOBAHUM.
Peakuys HeiTpanuzanuu. IlosmyueHue ¥ MpuMeHeHWe OCHOBaHUM. AMGOTepHble OKCUIbI U
TUIPOKCH/JIBI.

Kucnotel. CoctaB. Knaccudukanusi. HomeHknaTypa. ®Pusnyeckue U XUMHAYECKHe
CBOMCTBA KMCJIOT. DEKTPOXUMHUUYECKUN PsiJi aKTUBHOCTU METaJl/IOB.

Comu. CocraB. Knaccudpukanmsa. HomeHknatypa. ®Pusnueckue CBOWCTBA COJeH.
PacTBOpUMOCTL COJiel B Bofie. XMMUUeCKHe CBOMCTBA cojieid. CriocoObl IMO/ydeHusl COJiei.
[IpumeneHnue cosen.

I'eHeTnueckasi CBSI3b MeXXJy OCHOBHBIMU K/laCCaMH HEOPraHUYeCKUX COeIUHEHUI.
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JdemoncTpanuu. O3HakomieHre ¢ o0OpasljamMy MPOCTBIX M CJIOXKHBIX BerecTB. CriocoObl
OUMCTKHU BellleCTB: KpUCTa/IIU3aLys, JACTUIIISILIUS, xpoMaTorpadust. OMBITHI,
MO/ZITBEPIKJaroL[1e 3aKOH COXPaHeHUsI MacChl BeLeCTB.

[MonyueHre u cobupaHWe KHC/IOPOJAa METOZOM BBITECHEHMS] BO3[yXa U BOJBIL.
Omnpenenenve coctaBa Bo3fyxa. Komiekyus Hegpmu, KameHHO20 yeasi U NpOOYKMoO8 UX
nepepabomku.

[Tonyuenve Bozjopoza B ammapaTe Kwuma, npoBepka BOZOpOJa Ha UYUCTOTY, TOpeHHe
BO/IOpO/ia, cobrpaHre BOJOpPO/ia MeTOJIOM BbITeCHEHHS BO3/lyXa U BOJBI.

Ananus Bojibl. CUHTe3 BO/IbI.
3HaKOMCTBO C OOpasilaMd OKCH/IOB, KHCJIOT, OCHOBaHWH U coseii. HeliTpamu3saius
11€/104M KAC/I0TOW B MPUCYTCTBUY MHAMKATOPA.

JlaGopaTopHble ONBITBL. PacCMOTpeHHME BeIIeCTB C Pa3IUuHbIMU  (PU3UUECKUMHU
cBoOMcTBaMU. Pa3zienieHne cMecy C mMoMoIbl0 MarHuta. [Ipumepbl GU3NuecKUx U XUMHUYECKUX
sBieHWi. Peakiyy, WIUTIOCTPUPYIOIIME OCHOBHble TIDU3HAKM XapaKTePHbIX PeaKLUU.
Pa3no)keHre ocHOBHOro KapboHarta mezu (I1). Peakiusi 3aMeIrieHHsI MeI1 >KeJIe30M.

OsHakomyieHre C 00pa3sljaMy OKCH/IOB.

BsaumogeiictBue Bogoposa ¢ okcugom meau (11).

OnbIThI, MOATBEPKAAIOL[ME XUMUYEeCKHe CBOMCTBA KMC/IOT, OCHOBAHUM.

IIpakTHueckue paboThI

e [IpaBu/ia TeXHUKH O€30MaCHOCTH TpU paboTe B XUMHUUeCKoM KabuHeTe. O3HaKOMIIEHHe C
7abopaTOpPHBIM 000pPY/I0BaHHUEM.

® OunCTKa 3arpsiI3HEHHON [TOBaPEHHOU COJH.

® [TosryueHue ¥ CBOMCTBA KUCJI0POZA

¢ [TosiyueHue BoIOpO/ia ¥ U3yUeHHe ero CBOUCTB.

¢ [IpurotoBneHre pacTBOPOB CO/el C OMpeZe/IéHHOW MaCCOBOW [0Jiel pacTBOPEHHOIrO
Bell|eCcTBa.

® PelriieHre 3KCIepUMEHTAIBHBIX 3a/au 10 TeMe «OCHOBHbIE K/IacChl HEOPraHUUeCKUX
CcoeIUHeHUM».

PacueTHble 3a/jauu:

BbruricyieHre 0THOCUTETbHOUM MOJIEKYJISIPHOM MaccChl BelljecTBa 1o ¢popMmyiie. BorurcieHue
MacCOBOM [I0JIM 37ieMeHTa B XUMHUUYECKOM COeJUHEHUU. Y CTaHOBJ/IEHHe TMpOoCTeliIeld (opMyJibl
Bell|eCTBa 10 MaCCOBBIM /I0J/ISIM 37IEMEHTOB.

Haxo)xgeHre MaccoBoOM J0MM pacTBOPEHHOTO BelljeCcTBa B pacTBOpe. BrluncieHre MacChl
PacTBOPEHHOTO BellleCTBa U BOAbI /1J1s1 IPUTOTOBJIEHHsI pacTBOpa Orpe/ie/IEHHON KOHLIeHTpalL|H.

OO6BEéMHBIE OTHOILIEHUS Ta30B IMPU XMMUYECKUX PeaKI[UsiX.

BbIuncsieHuss 10 XMMHWYeCKUM YPaBHEHHUSIM MaccChl, 00béMa M KOJMUEeCTBa BeIeCTBa
OJJHOTO W3 TMPOJYKTOB DeaklMyd T0 Macce WCXOJHOTO BelecTBa, 00BEMY WM KOJTUYECTBY
Bell[eCTBa, CO/IeprKall[ero orpee/éHHYIO [0JI0 MPUMeCei.

ITepuopnueckuyi 3aK0H U NePUOAMYECKAs CHCTeMa XUMHYeCKHX /IeMeHTOB
.. MenpeneeBa. CTpoenue aroma.

[TepBble MOMBITKY K/IaCCUPUKALIMKA XUMAYECKUX 3/1eMeHTOB. [ToHsATHe 0 Tpymnax CXOAHBIX
3/1eMeHTOB. EcTecTBeHHbIe CeMelCTBa Ie/IOUYHBIX MeTa/UIOB U rajloreHoB. byaropogHsle rassl.
[Mepuopguueckuii 3akoH 1.M1.MeHnzeneeBa. [lepruoanueckas cucTtemMa Kak eCTeCTBEHHO — Hay4Hast
KIaccuUKaLus XUMUAYeCKUX 37eMeHTOB. TabmuuHasi ¢opma rpefcTaBieHHs KaacCHPUKAL[AH
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XUMUUECKUX 37eMeHTOB. CTpykTypa Tabmmipl «[lepuosnyeckas CHUCTEMAa XUMHUECKUX
snemenToB [I.M1. MeHpeneeBa» (kopotkasi (opma): A - u b- rpymnmel, nepuozbl. ®Pusnueckuii
CMBIC/I TOPSIIKOBOT'O 3/IeMEHTa, HoMepa Nepuo/ia, HoMepa Ipynmnsbl (/151 3/1eMeHTOB A-Tpymi).

CrpoeHue aToMa: siJpO M 3/IeKTPOHHast 06omouka. CocTaB aTOMHBIX siiep: TPOTOHBI U
HeUTpPOHbL. M30TOMBI. 3aps/ aTOMHOIO si/ipa, MacCOBOe YMCJIO, OTHOCHTE/IbHAas aTOMHas Macca.
CoBpeMeHHast pOpMyIMPOBKA MOHATUSI «XUMUUYECKUN 37IeEMEHT».

OnekTpoHHass 000/70UKa aroma: TOHsATHe 00 SHepreTUYeckoM YypOBHe (3/1eKTPOHHOM
C/ioe), ero éMKOCTH. 3aro/iHeHWe 3/IeKTPOHHBIX C/I0eB Y aTOMOB 3/IEMEHTOB MEPBOT0 — TPETHEro
neprozioB. CoBpemMeHHast (POPMY/IMPOBKA MEPUOJUUECKOT0 3aKOHa.

3HaueHue TiepyoAuYeckoro 3akoHa. Hayunble pgoctwkenus [J.W. MeHgesneesa:
WCIIpaB/ieHue OTHOCUTe/IbHBIX aTOMHBIX MacC, IpejCKa3aHue CYyIeCTBOBaHUS HEeOTKPBITBIX
5/1eMEeHTOB, MepeCTaHOBKM XUMHYECKHUX 3/eMEHTOB B MepUOAUYecKon cucrteMe. JKU3Hb U
nestenibHOCTD [1.. MenpieneeBa.

JeMoHCcTpanum:

dusnyeckre CBOMCTBA L[e/I0YHbIX MeTa/yioB. B3aumo/ielicTBe OKCHJ0B HaTpUsl, MarHus,
docdopa, cepsl C BO/OH, UCC/e[lOBaHWE CBOWCTB TOJIyYeHHBIX MPOJAYKTOB. B3auMopeiicTBue
HaTpusi U Kaqusi C BOAoU. Pusnueckre CBOMCTBA rajoreHoB. B3aumogencTBUe aTtOMUHUS C
XJI0poM, OpOMOM | HoZ0M.

CTtpoeHue BeiecTBa

ONeKTpOOTPULIATeIbBHOCTh XUMHUYECKUX 371eMeHTOB. OCHOBHbBIE BH/bl XUMUYECKOU CBSA3M:
KOBaJ/IeHTHasi HeIlo/IsipHasi, KOBaj/leHTHas I0/IsipHasi, UOHHAas. Ba/lleHTHOCTb 3/1eMeHTOB B CBeTe
3/1eKTPOHHOM Teopud. CrerneHb okucieHus. [lpaBuna omnpefeneHusi CTeneHel OKWC/IEHUS
3/1eMeHTOB.

JleMOHCTpanuu:

CormocraB/ieHre (PU3MKO-XUMHUYECKUX CBOMCTB COe/IMHEHUM C KOBaJIEHTHBIMUA U MOHHBIMU
CBSI3SIMU.

9 kjacc

Knaccudukanyusa XuMHYeCKHUX peakiuii

Peakiiy: coefiMHeHMsl, pa3/iO’KeHWs, 3amellleHHsi, obmeHa. CrTereHb OKHC/IEHUSI.
OKUC/IUTENIBHO - BOCCTaHOBUTE/bHblE peakiuu. OKWC/IWTeNb, BOCCTAHOBUTE/b, IPOL{ECCHI
OKHCJIeHHUsl, BoccTaHOB/IeHUst. CocTaB/ieHHe YpaBHEHUI OKUCIUTENTbHO - BOCCTAHOBUTE/BHBIX
peakuLuit C TIOMOLIBIO Meroza 5JIEKTPOHHOT'O banaHca.
TernoBble 3¢deKTbl XMMUYECKUX peakluil. DK30TepMUYecKre W SHJ0TepMHUYecKHe peakLvu.
TepMoxuMHUuecKre ypaBHeHMs. 3aKOH COXpaHeHWsl W TpeBpallleHus SHepruu. PacueTbl 1o
TEPMOXUMHUUECKUM ypaBHeHUssM. CKOpOCTb XMMHUECKUX peakuuil. PakTopbl, BAMSIOIIME Ha
CKOPOCTh XUMMYECKHX peakiuii. [lepBoHayasbHbIe TpejcTaBieHUss O KaTamuse. OOpaTumbie
peakuyu. [ToHsITHE 0 XMMHUYeCKOM paBHOBECHH.

XuMHUecKHe peakliiy ujyiiye B BOJHbIX PacTBOpax .

Cy1IHOCTb MpoLjecca 3/eKTPOMTUYECKOM Juccolyalyii. DIeKTPOIUThI M He3JIeKTPOIUTHI.
Woubl. KatroHsl ¥ aHUOHBL. ['WApaTHasi TeopUsi pacTBOPOB. DJIeKTPOIUTHYeCKast JUCCOLMALUs
KHCJIOT, OCHOBaHUH, coseil. Crabble U CubHbIE 371eKTposiuThl. CTeleHb Auccolanuy. Peakiyn
HMOHHOrO oOMeHa. YCJ/IOBUs MpOTeKaHWsi peakuuii oOMeHa /[0 KOHLIAa. XHUMHUUeCKue CBOWCTBa
OCHOBHBIX  K/JaCCOB  HEOPraHMUeCKMX COeJUHEHHWM B  CBeTe  TpeJCTaBlIeHUMd 00
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3/IEKTPOJIMTUUECKOM JUCCOLMALMY U OKUC/IUTeIbHO — BOCCTAHOBUTE/IbHBIX peaklysax. [IoHsTHe
0 TM/IpOJIv3e COJIeH.

Hemetanibl

OO01iast XapakTepuUCTHKAa HeMeTa//IoB TI0 UX TI0JIOKEHUI0 B TIepHUOJUUECKON cHucTeme
XUMUYeCcKux 31emeHToB [1.11.MeHzesieeBa. 3aKOHOMEepPHOCTU M3MeHEHUS B IlepUOJax Y IpyIiax
¢U3MUeCKMX U XUMHUECKUX CBOWCTB TMPOCTHIX BeIeCTB, BBICIIMX OKCHUJOB U KHUCJIOPOJ,
CoJieprKallux KUC/IOT, oOpa3oBaHHbIX HemeTasiamu I-111 meprogoB. BogopojHbie coeiHeHUs
HeMeTasioB. VI3MeHeHre KUC/IOTHO-OCHOBHBIX CBOMCTB BO/IOPOZHBIX COeMHEeHNH

I'anorens!

Hewmetannel. I"'anorensl. [TonoxeHue B meproiuYecKor CHCTeMe XMMUUECKUX 3/1eMeHTOB,
CTpoeHWe uX aToMoB. HaxoxzeHue B mpupoze. dusmuecke U XUMHUUeCKHe CBOMCTBA
rasioreHoB. [lonyueHue U mpuMeHeHue rajoreHoB. XJiop. Pu3nueckre U XUMUUECKUe CBOKWCTBA
xyiopa. IlpumeHeHue xsiopa. X/opoBozopoA. ¢usuueckue cBoiicTBa. [lonmyuyenue. ConsHas
KUCJIOTa U ee Coid. KauecTBeHHasi peakiysi Ha XJIOPUJ, — WOHBI. Pacrio3HaBaHHe XJIOPW/[IOB,
OpOMH/IOB, HO/IU/IOB.

Kuciopop u cepa

[TonoxeHve B meproAMUYECKOU CUCTEME XUMHYECKUX 3JIEMEHTOB, CTPOEHHe MX aTOMOB.
Cepa. Annortpornusi cepbl. @usnMueckre W XUMHUYeCKHe CBoWCTBa. HaxoxzeHue B mpupoge.
IIpumenenue cepel. CepoBogopog. CepoBofopojHas KucioTa M ee coyd. KauecTBeHHas
peakiusi Ha cynbdua- voHbl. Okcup cepbl (IV). CepHasi KucioTa. XuUMHUeCKUe CBOMCTBA
pa30aB/ieHHOW ¥ KOHLIEHTPUPOBAHHOW CepHOW KWC/IOThL. KauecTBeHHast peakijusi Ha Cy/bdar -
VOHbl. XWMHMUECKHWe peakLUW, JeXxaljie B OCHOBe [IOJIyYeHHsI CepPHOM KHWC/IOThI B
NIPOMBILLIEHHOCTH. [IpuMeHeHre CepHOM KHUC/IOTHI.

A3ot u docdop

[TonoxxeHre B MepUOAUYECKOM CUCTEMe XUMHUYECKUX 3JIEMEHTOB, CTPOEHMEe WX aTOMOB.
A30T, Qu3MUecKre U XMMHUYECKHe CBOWMCTBA, MOAyuYeHHe W NpuMeHeHWe. KpyroBopoT asoTa B
npupofie. AMMuak. ®dusnueckre W XUMHUYECKHe CBOWCTBA, IOJydyeHHe, NpuMeHeHue. Comn
aMMOHHs. A30THasi KMCIOTa U ee cBoicTBa. OKWUCIUTe/bHbIE CBOWCTBA a30THOM KUC/IOTHI.
[MTosmyueHre a30THOM KUC/IOTHI B jabopaTopyu. XUMUYecKHe peakiuM, Jekalllie B OCHOBe
MOJIyueHUs a30THOW KHUCJIOTbl B TpPOMbIILIEHHOCTH. IlpuMeHenue. Conu. A30THbIe
yaoopenusi. @ocdop. Amiorporvst. Puznueckre U xumuueckue cBorictBa. Okcug docdopa (V).
docdopHast KUCIO0Ta, ee COU U yA00peHusl.

Yriepop u KpeMHUI.

[Tono)keHve B TepUOAUUYECKONM CHCTeMe, CTPOeHWe aTOMOB. YTJiepojl. AJUIOTPOIIHS.
dusnyeckre U XMMHUECKHe CBOMCTBA yrjiepozia. AfcopOIusi. YTapHbIid ra3. YT/IeKHC/IbIA Ta3.
YronbHasi KUCA0Ta U ee cond. KauecTBeHHast peakiusi Ha KapOoHaT — WoHbL. KpyroBopot B
ripupoje. Kpemuuii. Okcua kpemaus (IV). KpemHueBasi kuciota u ee conu. Ctekso. [lemeHT.

MeTa/Libl
[TonoxkeHve B TmepUOJUYECKOM CHUCTeMe, CTpOeHMe aroMOB. MeTaminueckass CBA3b.
dusnueckue CBOWCTBA. Ps/ aKTMBHOCTM METasIOB. CBOWCTBa MeTayiioB. OOIue criocoObl
nonyuyeHusi. CrziaBbl MeTasuioB. [llenounsie metanbl. [Tono)keHre B meprouYeCcKoOn CUCTEME,
cTpoeHre atoMoB. Pu3myeckue U XUMUUecKue CBoMcCTBa. [lpumeHeHuwe. HaxoxkieHue B
npupoge. IllenouHo3emesnbHble MeTamwibl. [lono)keHrWe B MepUOJUYECKON CUCTEME, CTPOeHue
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aTomoB. ®u3nueckre U XUMUUeckue cBorcTBa. [Ipumenenue. HaxoxxaeHue B mpupoze. Maruuii
U Kajbl[MM , WX BaKHelIMe coeiuHeHUs. »KeCcTKOCTb BOZABI M CIOCOOBI ee yCTpaHEeHWUs.
Amtomunuii. [lono)keHve B TIepUOJUYECKON CHUCTeMe, CTpoeHHe aroMoB. Pusnueckue U
XUMHUUecKre cBolcTBa. IlpumeHenue. HaxoxzeHue B mpupofe. AM(OTEpPHOCTb OKCHa U
ruzpokcysa amomunus. JKeneso. [lonoxkeHne B Mnepuojuyeckod CUCTeMe, CTPOEHUE aTOMOB.
dusnuecke U XUMUUeckuhe cBoicTBa. [IpuMeHeHue. HaxoxkgeHue B Tipupojie. Bakueliie
CcoeJMHEeHUs >Kesie3a: OKCUAbI, TMApPoKcUabl U conu xesne3a (II) u xenesa (III). KauectBeHHas
peakLys Ha UOHBI.

IlepBoHauya/IbHbIE NPe/CTaB/IeHNs 00 OPraHMYecKUX BelecTBax

[TpeameT opraHuueckod XUMuu. HeopraHuueckre U opraHuyecKre CoeJHeHHs. YTJIepo/
— ocHoBa u3HU Ha 3ewsie. OCOOEHHOCTH CTpPOeHHWsl aTroMa yriaepoja B OpraHMYecKux
coefiluHeHUsX. Yriesozopoanl. IlpejencHble  yrieBofopogbl. MeTtaH, 3TaH, IIpOIlaH.
CTpyKTypHble (OpMYJibl yIJI€BOAOPOAOB. ['OMOIOTMYeCKUl psifi Tpefe/bHbIX YI/1eBOJ0PO/IO0B.
l'omonoru. ®usnueckue W XWMHUUECKHEe CBOMCTBA TpeJe/ibHbIX YI/eBOAOPOJOB. Peakuymn
ropeHuve u 3ameltenus. Haxoxaenue B ripupo/e. [IpumeHeHue.

HenpesienbHble  yryieBOAOPOABL. OTWIEHOBBIA DS,  HelpeZe/bHbIX  YIVIEBOZOPOZOB.
OtunedH. ®dusnueckne W XUMUYECKHe CBOWCTBA STWIeHa. Peakuusi TNPUCOeVHEHUS.
KauectBeHHble peakuyu. Peakuus nonumepusauud. [lomvstuneH. [lprMeHeHue 3TusieHa.
AUeTUIeHOBBIM  psifi HenpeJenbHbIX YIreBOAOPOJOB. AnertwieH. (CBOWCTBa alleTW/IEHa.
[Tpumenenue. ITpousBogHbIe yriaeBosOposoB. KpaTkuii 0030p OpraHMYeCKMX COeJUHEHUM:
O/THOATOMHBIE CITUPThI, MHOTOATOMHbBIE CITUPThI, KapOOHOBBbIE KHCJIOTBI, CIOXHBbIE 3(UPBHI,
JKUDBI, YIJIEBOJbI, AMWHOKHMC/IOTBI, Oenku. Posb 6enkoB B opraHusMe. [loHsTHE O
BbICOKOMOJIEKYJISIPHBIX BellecTBax. CTpyKTypa IOJIMMEpPOB: MOHOMep, MOJIUMepP, CTPYKTYpHOe
3BEHO, CTeleHb Mmosimmepu3anuu. [1o1maTruieH, noamrponuieH, oJMBUHUIXIOPU,.

TEMATHNYECKOE IVNTAHUPOBAHME C YKASAHWEM KO/IMYECTBA

YACOB HA OCBOEHME KAX/IOW TEMBbI
8 KJ/TIACC

Ne HaumeHoBaHMe pa3fe/ioB U TeM Kon-Bo
YPOK 4acoB
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1. [Ipegmer xumuu. XumHUs KaK 4acTb eCTeCTBO3HaHMA. BelllectBa U UX 1
CBOMCTBA.
2. MeTo/ibl TO3HaHUS B XUMUU: HaOJTIO/IeHNe, SKCIIEPUMEHT 1
3. IMpaktryeckast pabota Nel. ITpaBusia TexHUKHM Ge30macHOCTH TIpy paboTe B 1
XUMUUYECKOM KabuHeTe. O3HaKOMJIEHHE C 1ab0paTOPHBIM 000PYI0BaHHUEM.
4, UucTele BeljecTBa M cMecd. CriocoObl pa3ziesieHusl CMecei. 1
5. [MpakTrueckast pabota Ne 2. OuucTKa 3arpsisHeHHOW TIOBapeHHOU COJIH. 1
6. du3nyecKre U XMMUYecKue siBjleHus1. XUMHUYeCcKue peakLivu. 1
7. ATOMBI U MOJIEKY/Ibl, UOHBI. 1
8. BewectBa MOJIEKY/IIPHOI'O 51 HEMOJIeKY/IIPHOT O CTPOEHHU. 1
Kpucraninueckre pelieTKu.

9. [TIpoctble U cnOXKHBIE BellecTBa. XHWMHUUECKUU 37eMeHT. MeTamibl U 1
HeMeTaJ/llbl.

10. | A3BIK XuMHUU. 3HAKKM XUMUUECKUX 371eMeHTOB. OTHOCUTe/IbHas aTOMHas 1
Macca.

11. | 3aKOH IOCTOSIHCTBA COCTaBa BeLeCTB 1

12. | Xumuueckre  ¢opMynbl. OTHOCUTeNbHasi ~ MOJIEKYyJ/sipHasi — Macca. 1
KauecTBeHHbIV Y KOJIMYECTBEHHBIN COCTaB BeleCcTBa.

13. | MaccoBas 10/ XMMUYeCKOI'o 3JIeMeHTa B COeJUHeHUHU. 1

14. | BaJleHTHOCTb XUMHUECKUX 37eMeHTOB. OripefiesieHMe Ba/l€eHTHOCTH 1
3JIEMEHTOB 110 (hopMysiaM OUHAPHBIX COeTMHEHUH.

15. | CocraBneHve XuUMHUecKMX QopMmysn OWHApHBIX COeJUHEHWN  TI0 1
BaJICHTHOCTH.

16. | ATOMHO-MOJIEKY/ISIPHOE YYeHHe. 1

17. | 3aKOH COXpaHeHUs] MacChl BeleCTB. 1

18. | XvMHUecKue ypaBHeHUs. 1

19. | Tumnel XMMHUYECKUX peakLui 1

20. | [ToBTopenue u o0000imeHNe TI0 Teme «[lepBOHaua/sbHBIE XUMHUUYECKHE 1
TIOHSITHS»

21. | KonmpoabHasa paboma Nel no meme: «IlepgoHauasibHble XumMuuyecKue 1
noHsmMus».

22. | Kucnopoa, ero oOijas XapakTepUCTHKA W HaxOK/eHHWe B TIPUPOJE. 1
[TonyueHue KUC/I0pojia U ero dhr3nueckue CBOMCTBA

23. | Xumuyeckue cBorcTBa kuciopoga. Okcuabl. [lpumenenue. Kpyrosopot 1
KUCJIOPOJA B IIPUPOJE.

24. | Tlpaktuyeckasi pabora Ne3. TTosiyueHre ¥ CBOMCTBA KUCIOPO/a. 1

25. O30H. AjioTponusi KUCI0pOa 1

26. | Bo3gyx u ero coctaB. 3aluTta aTMOC(hepHOro Bo3lyXa OT 3arpsi3HeHUsl. 1

27. | Bomopop, ero o01rjasi XapaKTepUCTHKA W HaXOXK/[eHWe B TIPUPO/IE. 1
[MonyueHue Bofjopo/ia U ero pusnueckue cBoicTBa. Mepbl 6e30macHOCTH
1Ipy paboTe C BO/IOPO/IOM

28. | Xumuueckue cBoMcTBa Bojiopozia. [IprMeHeHuMe. 1

29. | IIpakTtuueckass paborta Ned. «ITomyueHre BOOpO/a U UCC/IEIOBaHUE €ro 1
CBOMCTB»

30. | Boma. Metogp! oripefiesieHysi COCTaBa BOJAbI - aHa/u3 Y cuHTe3. Boza B 1
TIPUPOJIE 1 CIIOCO0bI € OUUCTKH. A3paliyisi BOABI.

31. | dusuyeckue U XMMUUECKHe CBOMCTBA BoJpbl. [IpriMeHeHre BOABI. 1

32. | Bopa — pactBoputess. PactBopsl. HachllljeHHbIE U HeHACBIL|eHHbIe 1
pacTBOpbI. PaCTBOPUMOCTH BelleCTB B BOJE.

33. | MaccoBas [j0/1s1 paCTBOPEHHOI'0 BelleCTBa. 1
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34. | Pemenue pacueTHbIX 3aja4 «HaxoskzeHre MacCOBOM 10U paCTBOPEHHOTO 1
BellleCTBa B pacTBOpe. BbrunciieHWe mMacChl pacTBOPEHHOrO BelllecTBa U
BO/IbI /IJIs1 IPUTOTOBJIEHHS PACTBOPA OIpe/ie/leHHOM KOHLIeHTpaLuu»

35. | Ilpaktnyeckasi pabota No5. IlpuroroBieHue pacTBOPOB Cojeld C 1
orpefieJIeHHOW MacCOBOM /l07iel paCTBOPEHHOI'O BelleCTBa

36. | [ToBTopenue u 06061IeHMEe 110 TeMaM «Kuciopoa», «Bogopoa», «Boga. 1
PacTtBOpEI».

37. | KoutponpHast pabora mo Temam «Kucnopoa», «Bomopom», «Bopga. 1
PacTtBopbI».

38. | Monp — egrHMIa KOJIMUeCTBa BelllecTBa. MoJisipHas macca. 1

39. | BeluncieHus 0 XUMHUYECKHAM YPaBHEHHUSIM. 1

40. | 3akoH ABorazipo. MonsipHbIfi 00beM ra3os. 1

41. | OTHOCUTe/NbHAs [JIOTHOCTb ra30B 1

42. | O6beMHbIe OTHOLIEHUS Ta30B MPU XUMHUYECKHUX PeakIUsIxX 1

43. | Oxkcugpl:  KnaccuUKalys, HOMEHK/IaTypa, CBOMCTBA, IO/y4eHue, 1
TIpUMeHeHue.

44. | T'nppokcuzbl. OcHOBaHUS: KinaccudUKalMsl, HOMEeHK/IAaTypa, MoyuyeHue. 1
45. | XumMrueckde CBONCTBa OCHOBaHMM. Peakijus HewTpanuzaiuu. OKpacka 1
VHJWKaTOpOB B ILeJIOYHOW U HeWTpalbHOW cpenax. IlprmeHeHue

OCHOBaHU.

46. | AMdoTepHbIe OKCH/bI ¥ THIPOKCHBL. 1

47. | Kucnotsl. CocraB. Knaccudukaiusi. Homenknatypa. [TonydyeHre KUC/IOT. 1

48. | XuMuHuecKue CBOWCTBA KUCIOT 1

49. | Comu. Knaccudukarms. Homenknarypa. CriocoObl 1osTyueHuUst CoJel 1

50. | CoiictBa conei 1

51. | 'eneTnueckas CBS3b MeX/y OCHOBHBIMH K/laCCaMHW HeOpraHUUeCKUX 1
CcoeIMHEeHMMI

52. | IIpaktueckast paboTta Ne6.PelieHre 3KCriepUMeHTabHBIX 3ajiau M0 TeMe 1
«OCHOBHBIE K/1aCChl HEOPTAHUYECKUX COeJUHEHUN»

53. | [loBTopenne u 0000meHHMe 1O TeMme «BaxHelme  KacChl 1
HEOpPraHWYeCKUX COeMHEeHU»

54. | KonrpossHasi pabota Ne3 110 TeMe: «OCHOBHBIE K/TaCChl HeOpraHU4eCKUX 1
COeZIMHEeHUN».

55. | Knaccudukaums XxvuMuueckux 3/ieMeHTOB. [ToHsiITHe O rpynmnax CXOAHbIX 1
3JIeMEHTOB.

56. | INepuoanueckuii 3akoH [I. V1. MeH iesieeBa. 1

57. | Ilepuoguueckasi Tabnuija XUMHUUECKUX 3/1eMeHTOB (KOpoTKast opma): A- 1
Y B-rpynriel, 1ieprobl.

58. | Ctpoenue aroma. CocTaB aTOMHBIX sifiep. MI30Tombl. XUMUUeCKUM 371eMeHT 1
— BHJ], aTOMa C O/IMHAKOBBIM 3apsi/ioM si/ipa

59. | PacniosiokeHne 371eKTPOHOB II0 3HepPreTUUeCKUM ypoBHSM. CoBpeMeHHast 1
dhopMy/IMpOBKa MepruoIMYecKoro 3aKoHa

60. | 3HaueHue rnepuoguMueckoro 3akoHa. Hayunele pgoctwkenus . U. 1
MeHesieeBa

61. | [ToBTOpeHue u 06061IeHKE 110 TeMe: [leprouuecKuii 3aKOH U MepUOAU- 1
yeckasi CuCTeMa XUMHUYeckux syemeHToB [I. V1. MeHzeneeBa. CTpoeHue
aToma.

62. | DIeKTpOOTpULIATEe/IbHOCTh XUMUYECKUX /IeMEHTOB 1

63. | KoBasieHTHas cBsi3b. [1o/sipHast ¥ HETIO/IsIpHAst KOBaJIeHTHBIE CBS3U 1

64. | MoHHas cBs3b 1

65. | BaneHTHOCTb U cTeneHb OKUCIeHus. [IpaBuia onpesiesieHus: CTereHer 1
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OKHMCJ/IeHHs 3/IeMEeHTOB

66. OKUCIMTeBHO - BOCCTAHOBUTE/IbHbIE peakluu 1
67. | [ToBTOpeHue u 060011IeHKe 110 TeMe: «CTpoeHHe BelljecTB. XUMHUYecKast 1
CBA3b»
68. | KontposibHast pabota Ne4 110 TeMaM: «IleproanuecKyii 3aK0H U IIEPHO/U- 1
yeckasi CuCTemMa XuMHueckux yiemeHToB [I. V1. MeHpeneeBa. CTpoeHue
atoma. CTpoeHue Bell[eCTB. X¥MUUECKasi CBA3b»
9 KV/IACC
No Kon-Bo
YPOK HaumMeHoBaHMe pa3jie/ioB ¥ TeM 4acoB
a
1. | Knaccupukaumss  XMMWYeCKHMX  peaklyid, peakluu  COeJUHeHUs, 1
pa3JioyKeHws], 3aMelieHusi, obMeHa.
Tema 1.Knaccudukanusa XuMuuecKux peakium 7
2. OKUC/IUTeIBHO - BOCCTAHOBUTE/IbHBIE pPeaKLUu. 1
3. TennoBbie 3PeKTb XUMUUeCKUX peaKIvi. 1
4. CKOpOCTb XMMUUYECKUX peaKLvH. 1
5. ITpaktryeckast pabota Nel. M3yueHue BAUSTHUS yC/IOBUA TIPOBE/I€HUS 1
XMMHUYECKON peakLMM Ha ee CKOPOCTb.
6. Ob6patumbie peakiyu. [ToHSITHE 0 XUMHUYECKOM DAaBHOBECHH. 1
7. Pertienue 3asau 1
Tema 2.X¥uMHUYecKHe peakiiiyd B BOAHBIX pacTBoOpax 8
8. Cy1IHOCTb Mpoljecca 3/1eKTPOIUTUUeCKOM IUCCOLIMALIAH. 1
9. Huvcconmaliysi KUC/IOT, OCHOBAHUM, COJIel 1
10. Csabble ¥ CHU/IbHBIE 3/1IeKTPOJUTRL. CTereHb IUCCOIMALIUM. 1
11. | Peakiuu MOHHOTO 0OMEHA M YCIOBHUSI MX IPOTEKAHUS. 1
12. | I'mpposus conen 1
13. | XvMHueckre CBOMCTBA OCHOBHBIX K/IaCCOB HEOPraHMUeCKUX COeJMHEeHUI 1
B CBeTe Ipe/ICTaB/IeHH 00 3eKTPOTUTHYeCKON AUCCOLMALIN U
OKHUC/IUTEJIbHO - BOCCTAHOBUTEJIBHBIX pPeakLUsiX.
14. | IIpaktuueckast pabota 2. PelieHre 3KCriepUMeHTaIbHBIX 3a/jau 110 TeMe 1
«CBOMCTBA KMC/IOT, OCHOBAHUM, COJIeM KaK 3/1eKTPOJIUTOB.
15. | KoHTponbHasi pabota 1o Temam 1 u 2. 1
Tema. Hemera/ibl 2
16. | OO1jast XxapaKTepUCTUKA HEMETA/IOB T10 UX MTOJIOKEHUIO B TIEPUOAUYECKOM 1
cucTeMe XUMU4eckux 3/1eMeHToB /1. 1. MengeneeBa. 3aKOHOMEpPHOCTH
M3MeHeHUsl B Nepro/iax v rpynmax (pu3nueckux U XMMU4eCKHUX CBOMCTB
MPOCTHIX BEIeCTB, BBICIIUX OKCH/0B U KUCIOPOJ, COAEePrKalUX KUC/IOT,
obpa3oBaHHbIX HeMeTasiamu I-111 meprozioB.
17. | BogopoHble coejuHeHUs] HeMeTa/lJIoB. VI3MeHeHre KUC/I0THO-OCHOBHBIX 1
CBOMCTB BOJJOPO/IHBIX COeJMHEHUI HeMeTa/lJIOB B Mlepro/iax v rpynnax.
Tema 3. I'asiorenni 5
18. | XapakTepucTHKa rajioreHoB. 1
19. | Xnop. 1
20. | Xy10poBOJOPO/;: MOJyueHre U CBOMCTBA. 1
21. | CongHas KUC/I0TA U ee COJIU. 1
22. | IIpaktnueckas pabota Ne3:«ITosyueHre coMTHOM KMCJIOTHI M U3YUeHHe ee 1
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CBOUCTB»

Tema 4. Kucsiopoj u cepa 7
23. | XapakTepucCTHUKa KMCI0pO/a U Cephl. 1
24. | ColcTBa ¥ IPUMEHEHUE Cepbl. 1
25. | CepoBojiopo. Cyibdupbi. 1
26. | Okcug cepsl (IV). CepHucTtas KUCIOTA. 1
27. Oxkcug cepsl (VI). CepHasi KUC/IOTa U ee COJIH. 1
28. | IIpakTuueckas pabota 4. 1
PerieHue sKkcriepuMeHTaIbHBIX 3aZiau o TeMe « Kucmopos u cepa»
Pemienne pacueTHbIX 3a7a4
Tema 6. Azot u dochop 8
29. | XapakTepucTHKa a3oTa U ocdopa. Prsnueckre U XUMAUYECKHE CBOKWCTBA 1
asoTa.
30. | AMmuak. 1
31. | IIpakTuueckas pabota 5. 1
[TosiyueHre aMMMaKa U U3yUeHHe ero CBOMCTB.
32. | Conv aMMOHUS. 1
33. | A30THas KMC/I0Ta. 1
34. | Conu a30THOM KUCJIOTHI. 1
35. | @ocdop. 1
36. | Okcug docdopa (V). @ochopHasi KUC/IOTa, ee COH. 1
Tema Yryepoj u KpeMHHUH 9
37. | XapakTepuCTHKa yIyepozia U KpeMHUs1. AJIJIOTPOIUA yriepoza. 1
38. | Xumuueckue CBOHCTBa yriepoja. AZcopOrysl. 1
39. | Okcup yraepoga (II) - yrapHslii ras. 1
40. | Okcup yraepoga (IV) - yriaekucsbiif ras. 1
41. | YronbpHasg KMC/I0Ta v ee coav. KpyroBopot B Ipupo/e. 1
42. | Tlpaktnueckas pabota 6. [Tonyuerne okcuza yrieposa (IV) usydenue ero 1
cBoiicTB. Pacno3HaBaHre KapOOHATOB.
43. | Kpemnuii. Okcup kpemuusi(IV). 1
44. | KpemHueBas KucioTa v eé conu. Crekno. LlemeHT. 1
45. | KonTposibHas paboTa 1o Teme «HeMeTasbi». 1
Tema. Meta/ibl (0011asi XapaKTepPHCTHKA) 13
46. | XapakTepuCTUKa MeTalJIOB. 1
47. | HaxoxeHue B IpUpo/ie ¥ 001IIre criocoObl OTyueHusl. 1
48. | Xy¥MHyecKue CBOKMCTBA META/I/IOB. DJIEKTPOXUMHUUECKUN Psifl HallpsDKeHUH 1
MeTaJlJIOB
49. | CriiaBsbl. 1
50. | [lenoyHble MeTa/IbL. 1
51. | Marnuii. lllenouHo3eMe/ibHbIE MeTaJl/bl. 1
52. | Baxneiume coeguHeHus1 Kaablysi. JKeCTKOCTb BOJBI. 1
53. | AtoMUHMIN. 1
54. | Baxneiiue coeJuHeHUs1 aFOMUHMUSI. 1
55. | XKeneso. 1
56. CoeiiHeHUs >Kefe3sa. 1
57. | Ilpaktuueckast pabora 7 1
PemieHne sKcriepyMeHTaIbHBIX 3a7iau 10 TeMe « MeTasbl U UX
CoeJHEeHUA»
58. | KoHTtposibHasi pabota 1o TeMe «MeTaruibi» 1
Tema. IlepBoHaya/ibHbIE MPeJCTaB/IeHUs 00 OpraHNYecKnX 7
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BelecTBax

59. Oprannueckas xvumusl. [lpesienbHble (HacChILeHHbIE) YT1€BOAOPO/BbI. 1
60. | HenpenenbHble (HeHAChIIIeHHbIE) YT/1€BOAOPO/bI. 1
61. | [Tomumepsl. 1
62. | [IpousBogHbIe yriaeBogopooB. CIIUPTHI. 1
63. | KapboHoBbie kucioTbl. CroxkHbIe 3¢UpbL. ZKUpBIL. 1
64. YTrJieBOAbI. 1
65. | AMMHOKUC/IOTHI. besiku. 1
66. | O60OIeHNe OCHOBHBIX TEM 1
67. | O60bIIIeHEe OCHOBHBIX TEM 1
68. | Ob60OIIeHNe OCHOBHBIX TEM 1

YUYEBHO-METO/JUYECKOE OBECIIEYEHHWE OBPA30OBATEJ/IBHOI'O

IIPOIIECCA
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CocraB y‘JEGHO-METOJJ[I/I‘IECKOI‘O KOMIUVIEKTAa:

1. Pymsuruc I'.E. Xumus: 8 k.. yue0.ays obijeobpa3oBaT. Yupexzaenuii / I'.E.
Pynsutuc, ®@.I'. ®enpaman. — M.: [Ipocselienue.

2. Xumust: 8 Ki1.: 37IeKTPOHHOE TIPUJIOJKEHHE K YUeOHUKY.

3. Pymsuruc I'.E. Xumus: 9 ki1.: yueb.ayis obijeobpa3oBaT. Yupexzaenuii / I'.E.
Pypsutuc, ®@.I'. ®enpaman. — M.: I1pocseleHue.

4. Xumust: 9 KII.: 371IeKTPOHHOe TIPUIOKeHHe K yueOHUKY.

5. lNapa H.H. Xumus: 3aauHuK ¢ «1omMoOIHUKOM»: 8-9 kiaccel / H.H. I'apa. — M.:
IIpocsemenue.

6. l'apa H.H. Xumwus. Paboumne mporpammel. [IpeamerHast muuus yuebHukos I'.E.
Pypsutuca, ®@.I'. @enpamana. 8-9 knaccel/ H.H. I'apa. — M.: IIpocselienue.

7. Pageukuii A.M. Xumusi: fuiakTuueckuii Mmatepuain: 8-9 k. / A.M. Pagenkuid. —
M.: IIpocselrienue.

8. I'apa H.H. Xumus. Ypoku: 8 k. / H.H. I'apa. — M.: IIpocselijenue.

9. I'apa H.H. Xumusa. Ypoxku: 9 k. / H.H. I'apa. — M.: IIpocseljeHue.

CHHCOK TUTepaTyphbl /IS yYaluXCs:

YueOHUKM:
1. Pymsutuc I'.E. Xumus: 8 ki.: yue0.ny1sa obijeobpa3oBaT. Yupexzaenuii / I'.E.
Pynsutuc, ®@.I'. ®enpaman. — M.: [Ipocseluenue.
2. Pymsutuc I'.E. Xumus: 9 k.. yueb.ay1sa obijeobpa3oBaT. Yupexzaenuii / I'.E.
Pynsutuc, ®@.I'. ®enpaman. — M.: [Ipocselienue.
3. INapa H.H. Xumusa: 3aauHuK € «rioMoijHUKoM»: 8-9 kiaccel / H.H. T'apa. — M.:
ITpocgelenue.

PaGoumne Terpajgu:

1. labpycesa H.M. Xumwus: pabouass terpaab: 8 kn. / H.U. I'abpyceBa. — M.:
[Ipocsemenue.

2. labpycesa H.M. Xumwus: pabouas terpazab: 9 kn. / H.U. I'abpyceBa. — M.:
IIpocserenue.

Cnucok imTepaTypsl /IS 1e/jlaroros:

1. Pymsuruc I'.E. Xumwus: 8 ki.: yue0.ayis obijeobpa3oBaT. Yupexzaenuii / I'.E.
Pynsutuc, ®@.I'. ®enpaman. — M.: [Ipocseluenue.

2. Xumust: 8 KII.: 37IeKTPOHHOe TIPUIOKeHUe K yueOHUKY.

3. Pymsutuc I'.E. Xumus: 9 k.. yue0.qs obijeobpa3opat. Yupexzaenuit / I'.E.
Pypasurtuc, ®@.I'. @enpaman. — M.: IIpocsellieHue.

4. Xumust: 9 KI1.: 371IeKTPOHHOe TIPUIOKeHHe K yueOHUKY.

5. l'apa H.H. Xumus: 3aauHuK C «1OMOLHUKOM»: 8-9 kyaccel / H.H. I'apa. — M.:
IIpocgelenue.

6. l'apa H.H. Xumwus. Paboumne mporpammel. [IpeamerHass muxus yuebHukos I'.E.

Pypsurtuca, ®@.I'. @enpamana. 8-9 knaccel/ H.H. I'apa. — M.: IIpocselijenue.
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7. Pageukuii A.M. Xumusi: fuiakTuueckuii Mmatepuain: 8-9 k. / A.M. Pagenkuid. —
M.: IIpocseliieHue.

8. I'apa H.H. Xumus. Ypoku: 8 k. / H.H. I'apa. — M.: Ilpocselijenue.

9. lNapa H.H. Xumus. Ypoxku: 9 kn. / H.H. I'apa. — M.: [IpocBeliieHue.

10. BbopoBckux T.A. TecTbl 1o xumuu. [lepBoHauasbHbIE XUMHUUECKUE TIOHSITHS.
Kucnopogn. Bogopog. Boga, pactBopsl. OCHOBHBIE K/1aCChl HEOPraHUUeCHuX COeJMHEeHUN: 8 KII.: K
yuebnuky I'.E. Pymsutuca, @®.I'. Penmpamana «Xumus. 8 kmacc». — M.: M3gatenbCcTBO
«3IK3ameH», 2010.

11. BopoBckux T.A. TecTel 1O XUMHW. OJIEKTPOJJUTAYECKas [JUCCOLIUALUSA.

Kucnopop u cepa. A3ot u gocdop. Yrnepog u KpemHuid. 9 Knacc: K yuebnuky I'.E. Pyasutuca,
@.I'. enpamana «Xumus. 9 Knace». — M.: M3parenbcTBo «OK3amen», 2011.

ITepeuenn nH(ppoBbIX HH(POPMAIMOHHBIX pecypcoB VIHTepHeTa:

1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/

4, http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh alkeny alkadieny/0-358

6. http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf

7. http://fictionbook.ru/author/georgiyi isaakovich lerner/
biologiva polniyyi spravochnik dlya podg/read online.html?page=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405http://sikorskaya-olja.narod.ru/
EGE.htm

10. www.olimpmgou.narod.ru.
11. http://mirhim.ucoz.ru/index/khimija 8 3/0-41
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