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IosicHuTeNLHAA 3aIUCKA

Pabouas nporpamma 31eKTUBHOrO Kypca o xumuu ais 11 xnacca «Mup opraHudeckux
BEIIIECTB» pa3paboTaHa HAa OCHOBE OOPa30BaTENBbHOW MPOrpaMMbl MO XHMHH U aBTOPCKOM
nporpammsl 1o xumun O.C. ['abpuensn s cpenHero oodmero o0pa3oBaHusl.

Xummuueckoe o0pa3oBaHME 3aHUMAJIO U 3aHMMAET OJHO M3 BEAYILUMX MECT B CHCTEME
o0rmiero o0pa3zoBaHus, YTO OMpPEEIseTCs] O€3yCIOBHONW MPAKTUYECKON 3HAUMMOCTBIO XUMUH, €€
BO3MOXHOCTSIMM B II0O3HAHMHM OCHOBHBIX METOJIOB H3YYEHHUS NPUPOAbI, (hyHIaMEHTaIbHbIX
Hay4HbIX TEOPUH U 3aKOHOMEPHOCTEH.

Pemienue pacueTHbIX 3ajlady 3aHUMAeT BaXXHOE MECTO B M3YYEHHU OCHOB XMMHYECKOH
Hayku. [lpm pemieHun 3amad mpoHCXOOUT Oosee TIyOOKOe M TMOJHOE YCBOEHHE Y4eOHOTro
MmaTepHalia, BbIPA0ATHIBAIOTCS HABBIKM IPAKTUYECKOTO INPUMEHEHUS HUMEIOIIUXCS 3HaHUH,
Pa3BUBAIOTCS CIIOCOOHOCTH K CaMOCTOSTENBHOW padoTe, MPOUCXOAUT (POPMHPOBAHUE YMEHHS
JIOTMYECKU MBICIUTh, HCIOJIb30BaTh IPHEMbl aHAIN3a U CHUHTE3a, HAXOJIUTh B3aHMOCBS3b
MEXIy OOBEKTaMH U SBICHHUAMHU.B 3TOM OTHOIIEHUM pelIeHHe 3a7ay SIBISETCS HEOOXOAUMBIM
KOMITOHEHTOM TP U3Y4YEHUH TaKOM HayKH, KaK XUMHUS.

B cBs3um ¢ BBeneHmeM mNpoGMIBHOTO OOydYeHHs Ha CTapuield CTyNmeHH OO0IIero
o0Opa3oBaHusi, Ha Kypc XHMUM B Klaccax COLMaIbHO-3KOHOMHYECKOT0, (U3HKO-
MaTeMaTHYECKOT0, TYMaHUTAPHOTO MpoduiIeil OTBOAUTCS B y4eOHOM I1aHe | gac B HEZJEI0, 4To
HE M03BOJISET YJCIUTh JOCTATOYHO BPEMEHM Ha peuleHue 3aaad. OuH U3 BapMaHTOB PELICHUs
9TOH TpoOJEeMbl — BKIIOYCHHE B YYEOHBIH IUIaH AJIEKTUBHOTO Kypca «MHp OpraHUYecKux
BEIIIECTBY», CTPYKTypa KOTOPOrO M BpeMs NpPOBEJIEHHs HE MPOTHBOpeYaT MOCIEeI0BATEIbHOCTU
U3ydeHHsi TeM B 0a30BOM Kypce «OpraHudeckass XuMusi». B 3ToM Kypce ncnomib3yroTest o0mmme
HNOJIXO/Abl K METOAMKE peIIeHUs KakK YCIOXKHEHHbIX, HECTAaHJAapTHBIX 3a7ay, Tak M 3ajad
MIKOJIBHOTO Kypca, TMPUMEHSETCS METOIUKAa WX PEIIeHHs C TOYKH 3PEHUS PAlMOHAIBHOTO
NPUIOKEHUS UJIeH MaTeMaTUKU U (PU3UKH.

DJEeKTHBHBIN KypC BBIIOJIHSET CIEAYIONIHE () yHKIIHH:
® pa3BHMBAaeT COEpKaHUE 0A3MCHOTO Kypca XUMHH, W3YU€HHE KOTOPOTO OCYIIECTBIISETCS Ha
MHUHHMaJIbHOM 00111€00pa30BaTeIbHOM YPOBHE;
® [I03BOJIET LIKOJbHHMKAM YAOBJIETBOPUTH CBOM IO3HABATEIbHbIE MOTPEOHOCTH M MOJIYYHUTh
JIOTIOJTHUTEILHYIO TIOATOTOBKY;
® TI03BOJISET IIKOJILHUKAM IOATOTOBUTHCS K cnaye EI'D mo xummum.

Ienu s3nexmuenozo Kypca:

- BOCHUTAHHWE JIMIHOCTH, UMEIOIIEH Pa3BUTOE €CTECTBEHHO-HAYYHOE BOCIIPUATHE ITPHPOIBL;
- pa3BHUTHE TBOPYECKOTO IMOTECHIIMANIA YIAIITHXCS;
- Ppa3BUTHE TIO3HABATEJILHOW NEATEIBHOCTH YyYallluXcs 4yepe3 aKTUBHbIE (OPMBI M METOJbI
00yJeHUs;
- 3aKperJieHHue, CUCTeMaTH3alMsl 3HaHUH yJaIuxcst 0 XUMHUH;
- 00ydYeHHe yJanIuxcsi OCHOBHBIM MOJIX0/IaM K PEIICHUIO PACUETHBIX 33]1a4 110 XMMHH.
3aoauu 31eKmusHo20 Kypca:
- YYUTh yJaluxcs MpUeMaM perieHus 3a/1a4 pa3InyHbIX TUIIOB,;
- 3aKpeIUIATh TEOPETUUECKUE 3HAHUS, YIUTh TBOPUECKU MPUMEHSTh UX B HOBOW CUTYyallUH;
- CIOCOOCTBOBATh MHTETPALMU 3HAHUH YUAIIUXCSI, TIOTYYCHHBIX MPH W3YUYEHUH MAaTEMAaTHKH H
(GU3UKK TIpH pellIEHUH PACUETHBIX 3a/1a4 [0 XMMUH;
- TPOJOJDKUTH (POPMUPOBAHUE YMEHUS aHATU3UPOBATH CUTYALMIO U J1€1aTh IPOTHO3bI;
- pa3BUBaTh y4eOHO-KOMMYHHMKATHBHbIC HABBIKH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUASJEKTUBHOI'O KYPCA

[Inanupyemble pe3ylbTaThl OCBOCHHUS MPOrpamMMbl y4eOHOro (3JIEKTUBHOIO) Kypca
VTOYHSIOT W KOHKPETU3HPYIOT OO0Ilee MMOHMMAHHE JUYHOCTHBIX, METAalmpeIMETHBIX |
NPEIMETHBIX PE3YJIbTATOB KaK C MO3UIUI OpraHu3allMyd WX JOCTHIKEHUS B 00pa30BaTEbHOM
JESTENIbHOCTH, TaK U C MO3UIIUNA OIEHKU JOCTUKEHUSI 3TUX PE3yIbTaTOB.

Pe3ynbrarhl u3ydeHus1y4eOHOro (371€KTUBHOI0) Kypca JOHKHBI OTPaKaTh:

- pa3BUTHE JHMYHOCTU OOYYAIOUIUXCS CPEICTBAMHU MpEAJIaraéMoro s M3ydeHus y4deOHOro
IpeaMeTa,Kypca: pa3BUTHE OOIIeH KylIbTypbl OOy4YalOMIMXCs, UX MHUPOBO33PEHUS, IEHHOCTHO-
CMBICTIOBBIX YCTaHOBOK, pa3BUTHE II03HABATENbHBIX, PETYJIATUBHBIX M KOMMYHHKATHBHBIX
CHOCOOHOCTEH, TOTOBHOCTH M CIIOCOOHOCTM K CaMOPA3BUTHIO U MPOopeCcCHOHATBLHOMY
CaMOOMPEICICHHIO;

- OBJIAJIEHUE CHCTEMAaTUYECKUMH 3HAHUSAMHU U MNPUOOPETEHUE OIbITa OCYIIECTBICHUS
1eJIeCO000Pa3HOM NPE3YIbTaTUBHOM J1eATEIbHOCTH;

- pa3BUTHE CIOCOOHOCTHM K HENPEPHIBHOMY CamMOOOpa30BaHUIO, OBJAJACHUIO KIIHOYEBBIMU
KOMIIETEHTHOCTSIMHU, COCTaBISIOIIUMU OCHOBY YMEHHs: CaMOCTOSITEIIbBHOMY NPHUOOPETECHUIO U
WHTETpAIlMM  3HAHWW, KOMMYHHKAIMd H COTPYOHUYECTBY, J(P(HEKTHBHOMY PEIICHUIO
(paspelnieHuto) npobiiem, OCO3HAHHOMY UCIOJIb30BaHUIO UH(OPMALIMOHHBIX U
KOMMYHUKAI[THOHHBIX TEXHOJOTUNA, CAMOOPTaHU3ALUHA U CAMOPETYJISIINH;

- o0ecrniedyeHre aKaJIeMUuecKoil MOOMIBHOCTH U (MJIM) BO3MOXKHOCTH TOJACPKUBATH U30paHHOE
HampaBlieHuE 00pa30BaHUs; oOecIeueHNE MPOPECCHOHATBHON OPUEHTANN 00yJaOIUXCS.

Inanupyemvie nuuHocmusie pe3yibmanol

JlngHOCTHBIE PE3YJbTATHI BKIIIOYAIOT:

- (QopmHupoBaHUE UYYBCTBa TOPAOCTH 3a BKJIAJ POCCUUCKUX YYEHBIX XUMUKOB B pa3BUTHE
MHPOBOM XUMHUYECKOU HAYKH;

- IOJTOTOBKA BBIOOpA WHIAMBUIYATbHON 00pa3oBaTeIbHON TPAeKTOPUU U
npodeccroHaIbHOMOPUEHTAIIUN 00YJIaIOITUXCS;

- (hopmupoBaHUE YMEHUS YIPaBISATh [MO3HABATEIbHON AESITEIBbHOCTHIO;

- pa3BUTHE CLIOCOOHOCTH K pEUICHUIO MIPAaKTHYECKUX 3a/1ad, YMEHHIO
HaXOJUThb CHocoObl  B3aUMOJIEUCTBUSL C OKPYXAlOIIMMHU B y4e€OHOW M BHEYPOUHOH
JeATEIbHOCTH;

- (hopmupoBaHNE XMMHUYECKOW MU HKOJOTMUECKON KYJIbTYpHI;
- BOCNHUTaHHe Oe30macHOro oOpalieHuss ¢ XMMMYECKMMM BELECTBAMU U CTPEMJIEHHUS K
37I0pOBOMY 00pa3y >KU3HHU.

IInanupyemvie memanpeomemmusvie pe3yibmanol

MetanpeameTHble pe3yibTaTbl OCBOEHHMS OCHOBHOM 0OOpa3oBaTENbHOW MpPOrpamMMbl
IpeJCTaBJIeHbI TPEMS IPYIIaMU YHUBEPCAIbHbBIX YueOHbIX neiicTBuit(YY ).

Pezynamusnsie ynusepcanvrvie yuebnvie deticmeus:
- CaMOCTOATEIBHO OIpeNeNsaTh LENH, 3a7aBaTh NapaMeTpbl U KPUTEPHUH, TI0 KOTOPHIM MOKHO
OINPEAEINTD, YTO LIEIb JOCTUTHYTA;
- OLEHUBATh BO3MOXHBIE IMOCIEACTBHUS JOCTHKEHHS] MOCTAaBJICHHOW €M B JEATEIbHOCTH,
COOCTBEHHOM JKM3HU M JKU3HU OKPYXKAIOIIUX JIFOJEH, OCHOBBIBASCH HAa COOOPAKEHUSIX ITHKH H
MOpaJIM; CTaBUTh M (OPMYITHUPOBATh COOCTBEHHBIE 3a/1a4i B 00pa30BaATEIHHOU JEATETLHOCTH U
YKU3HEHHBIX CUTYalUsX;
- OLIEHUBATh PECYPCHI, B TOM UYHUCIIE BpeMs UApyrue HemMaTepuaibHble pecypchbl, HEOOXOAUMbIE
JUISL JOCTUKEHUS IOCTaBICHHOM LIETH;
- BbIOMpaTh TYyTh JOCTWXKCHHMS L€NM, IUIAHUPOBATh pEIICHHWE TIOCTAaBICHHBIX 3ajad,
ONTUMU3HUPYS MaTepUAJIbHBIE U HEMATEPHUAIbHBIE 3aTPaThI;
- OpraHu3oBbIBaTh dS()PEKTUBHBIA TIOMCK PECYpPCOB, HEOOXOAMMBIX JUISI  JOCTHKCHHS
MMOCTaBJICHHOM IIEIIH;
- COIIOCTAaBJIATh NOJyUYEHHBIH PE3YIbTAT AEATEIBLHOCTH C IIOCTaBICHHON 3apaHee LENblo.



Ilo3nasamenvhvie ynusepcanvhvie yueb Hole OetCmeus:
- HCKaTh M HaXoAuTh OOOOIIEHHBIE CHOCOOBI pelIeHUs 3a7ady, B TOM 4YHCIE, OCYLIECTBIAThH
pa3BepHYTHI WH(MOPMAIMOHHBII TOWCK M CTAaBUTh Ha €ro OCHOBE HOBbIE (yueOHBIE W
II03HABATENbHBIE) 331a4H;
- KpUTHYECKH OIICHMBAaTh W HMHTEPIPETUPOBATh HHGOPMAIMIO C pa3HbBIX [O3MIINH,
pacrio3HaBaTh U (UKCUPOBATH IPOTUBOPEUMS B HH(OPMALIMOHHBIX HCTOYHUKAX;
- HUCIOJI30BaThb pAa3JIMYHBIE MOJEIBHO- CXEMAaTU4YeCKHE CpeAcTBa Ul IpEeACTaBICHUS
CYIIECTBCHHBIX CBA3€M W OTHOLICHMM, a TakKe MPOTHUBOPEYMH, BBIABICHHBIX B
UH(POPMALMOHHBIX HCTOYHHKAX;
- HAXOJWUTb W IPUBOJUTH KPUTUYECKUE apryMEHTBHl B OTHOIUCHHUU JEHCTBUH U CYKICHUU
ApYToro,
- CIOKOHHO M pa3yMHO OTHOCHUTBHCS K KPUTHYECKUM 3aMEUYaHUSM B OTHOLIEHUU COOCTBEHHOI'O
CYXKIEHMs, paccMaTpuBaThb MX KakK pecypc COOCTBEHHOTO pAa3BUTHUS; BBIXOJAUTH 3a paMKu
y4eOHOTro MpeaMeTa U OCYLIECTBIIATH [eJICHANPABICHHBIN TOMCK BO3MOKHOCTEH Ul MIMPOKOTO
nepeHoca CpeiaCTB U CIOCOOOB JEUCTBHS; BBICTPAWBATh WHAWBUIAYAIBHYIO 00pa30BaTEIbHYIO
TPACKTOPHUIO, YUYUTHIBAas OrPAHMYEHHUS CO CTOPOHBI JPYTUX YYaCTHUKOB U PECYpPCHBIC
OTpaHUYEHUS;
- MEHATbH U YIEPKUBATh Pa3HbIE MIO3ULNHU B [I03HABATEILHOU JEATEIBHOCTH.
KommyHnukamueHnvie yHugepcanbhvie yueonvle 0eu Cmeusl.
=  OCYHICCTBJIATH ACJIOBYHD KOMMYHHUKAIIMIO KaK CO CBCPCTHUKAMH, TaK U CO B3POCJIbLIMH (KaK BHYTpHU
o0Opa3oBaTeNbHON OpraHu3alii, TaK M 3a €€ MpejellaMH), MOAOHpaTh MapTHEPOB i JEJIOBOH
KOMMYHUKAIIW UCXOMS U3 COOOpaKeHUN Pe3yIbTaTUBHOCTY B3aUMOICHCTBUS, a HE INYHBIXCUMITATHIA;
- IIPH OCYILECTBICHUU IPYNIIOBOM pabOThl OBITh KaK PyKOBOAUTENEM, TaK U
- YWIEHOM KOMaHJbl B pPa3HbIX POJISIX (Fe€HepaTop uei, KpUTUK, UCTIOTHUTEIb,
- BBICTYMAOLIUH, SKCHEPT U T.1.);
- KOOpJAMHUPOBATh U BBINOJHATH pabdOTy B YCIOBUSX pPEAJbHOTO, BHUPTYAJBHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJIEHCTBHS;
- PAa3sBEpHYTO, JJOTUYHO U TOYHO M3JIaraTb CBOIOTOYKY 3PEHHUsS C UCIIOIb30BAHUEM aJ€KBAaTHBIX
(YCTHBIX ¥ MUCbMEHHBIX) SI3IKOBBIX CPECTB;
- pacno3HaBaTh KOH(DJIMKTHBIE CUTyallUH M MpPENOTBpallaTh KOHQIUKTBI JO UX aKTUBHOH
¢a3pl, BBICTpaMBaTh JEIOBYI0 M OOpa30BaTEIbHYI0 KOMMYHHUKAIUIO, M30eras JIMYHOCTHBIX
OLICHOYHBIX CYKJICHHM.

IInanupyemvle npeomemmble pe3yibmamsi.

B pesynprare obyuenus mo IIporpamme ydeOGHOro (asekTHBHOro) Kypca «Hayunble
OCHOBBI XUMHUHN» 00 yUaIOIIMIACS HAYIUTCS:
- pacKpbIBaTh Ha MpUMEpPax pojib XUMUHU B (POPMHPOBAHHUU COBPEMEHHON HAayYyHOW KapTHUHBI
MHpa U B NPAKTUYECKON NEATEIBHOCTH YEJIOBEKA, B3aMMOCBSI3b MEXKIYy XHMHEW W JPYTHMH
€CTECTBEHHBIMU HAYKaMU;
- WUIIOCTPUPOBATh HA IIPUMEPAX CTAHOBIIECHUE M OBOJIIOLUIO OPTaHUYECKONW XUMUU KAK HAyKU
Ha Pa3IN4HbIX UICTOPUYECKUX ITAlaX €€ Pa3BUTHS;
- YCTaHaBJIMBAThb IPUYMHHO-CJICACTBEHHBIE CBS3M MEXKIY CTPOCHHUEM aTOMOB XUMHUYECKHUX
AJIEMEHTOB UIIEPUOJUYECKUM MU3MEHEHHEM CBOMCTB XMMHUYECKHMX JJIEMEHTOB M UX COECIMHEHUI
B COOTBETCTBUHU CIIOJIOKEHUEM XUMHUUYECKHUX DJIEMEHTOB B IEPUOJAUYECKON CUCTEME;
- QHAJIM3UPOBATh COCTAB, CTPOCHHME W CBOMCTBA BELICCTB, IPUMEHSA IIOJIOKEHUS OCHOBHBIX
XUMHYECKUX TEOPHUI: XUMUYECKOIO CTPOEHUSI OPTaHUYECKHUX COEIMHEHUI AM.
byrnepoBa, crpoeHus aToMa, XUMUYECKON CBs3H, 3JIEKTPOJIUTUYECKON
JUCCOLMAIMU KUCIOT M OCHOBAaHMM; yCTaHABIMBATh IPHUYUHHO-CIIECICTBEHHBICCBA3ZH MEXKIY
CBOMCTBAMM  BEILECTBA U €ro COCTaBOM MU CTPOCHHUEM;
- TPUMEHATH IIPAaBUJIa CUCTEMAaTUYECKOM MEXIYHAPOJAHOW HOMEHKIATYpbl Kak CpeacTBa
pasInyeHus U UACHTU(DHUKAIMUBEIECTB [0 UX COCTaBy M CTPOEHHIO;
- COCTaBJISITh MOJIEKYJISpPHBbIE U CTPYKTYpHbIE (DOPMYJIBI HEOPraHUYECKUX M OPraHUYECKHX
BEIIECTB KaK HocuTesned wuH(pOpMalMM O CTPOSHHHM BEIIECTBA, €ro CBOMCTBaX W



MPUHAUICKHOCTH K OMNPEACTICHHOMY KJIAcCy COEAMHECHHU; OOBSCHATh MPUPOIY U CIIOCOOBI
00pa3oBaHUsl XMUMHUYECKOH CBSI3U: KOBAICHTHOW (IOJSPHOW, HEMOJSPHOW), HOHHOM,
METaJUIMYECKOU, BOJOPOIHOM —C LENbIO OMpPEIeTICHUSI XUMUYECKON aKTUBHOCTH BEILIECTB;
- XapakTepu3oBaTh (HU3MUECKHUE CBOWCTBA HEOPTaHMYECKMX W OPraHWYeCKUX BEIISCTB U
YCTaHaBIMBATh 33aBHUCHUMOCTh (DU3MUECKUX CBOMCTB BELIECTB OT THUNA KPHUCTAJUIMYECKOM
pELIeTKH;
- XapaKTepu30BaTh 3aKOHOMEPHOCTU B M3MEHEHHH XUMHUYECKHUX CBOMCTB IMPOCTHIX BEILECTB,
BOJIOPOJHBIX COECIMHEHUM, BHICIIIUX OKCHJIOB U THJIPOKCHUIOB;
- TMPUBOAMUTH MPUMEPbl XUMUYECKUX PEaKLUUN, PACKPBIBAIONINX XapaKTepHbIE XUMHUYECKUE
CBOMCTBA HEOPTraHUYECKHX W OPraHMYECKHUX BEIIECTB M3YUYECHHBIX KJIACCOB C MLEIbI0 HUX
uAeHTU(PUKAIMN U OOBICHEHUS! 00JIaCTH MPUMEHEHUS,
- ONpenensTh MEXaHU3M PEaKlMd B 3aBUCUMOCTH OT YCJIOBUU MPOBEJCHUS pEAKIUH U
MIPOTHO3UPOBATh BO3MOXKHOCTHIPOTEKAHUS XUMUUECKUX PEAKIMil HA OCHOBE THUIA XUMUYECKOU
CBSI3U U aKTUBHOCTU PEAreHTOB;
- YCTaHaBJIMBATh 3aBUCHUMOCTh PEAKIIMOHHON CIIOCOOHOCTH OpPraHHUYECKUX COCAMHEHHH OT
XapakTepa B3aMMHOT'O BJIMSHHS aTOMOB B MOJIEKYJIaX C LEJIbI0 MPOTHO3UPOBAHUS IPOTYKTOB
peaxiuu;
- YCTaHaBJIMBATh 3aBUCHMOCTh CKOPOCTH XHUMHUYECKOW pEaKlIMH U CMEHICHUS XHUMHYECKOTO
paBHOBECHsI OT pa3NUYHBIX (AKTOPOB C LEIbIO OIpeNeJeHHs] ONTUMAIbHBIX YCIOBHIA
MPOTEKAHUSI XUMHUYECKUX IPOIIECCOB;
- YCTaHaBJIMBATh TE€HETUYECKYIO CBSI3b MEXAY KJIacCaMHU HEOPTaHUYECKUX U OPTaHMUYECKUX
BEIICCTB JUIsi OOOCHOBAaHMSI TNMPHHIMITHATHLHOW BO3MOXHOCTH IIOJYYCHHUS HEOPTaHHYECKUX U
OpPraHUYECKUX COSIMHEHUI 3aJJaHHOTO COCTaBa U CTPOCHUS;
- moalupaTh pEareHTbl, YCIOBUS W OMNPEACNATh MPOAYKTHl PpEAKIUi, IO3BOJISIOMINX
peann3oBaTh  Ja0OpaTOpHbIE ¥  MPOMBIIUICHHBIE CIOCOOBI  TONYYEHUS  BaKHEHIINX
HEOPTraHWYECKUX MOPTaHUYECKUX BEIIECTB;
- ONpeNeNnsaTh XapaKTep CpeAbl B pe3ysibTaTe THUIPOJIM3a HEOPraHMYECKUX M OPraHMYECKUX
BEIIECTB W TPHUBOJAUTH MPUMEPHI THUAPOJIM3a BEIIECTB B IOBCEIHEBHOW >KHU3HM YEJIOBEKa,
OMOJOTHYECKNX OOMEHHBIX TMpoIeccaXx W MPOMBIIIICHHOCTH;
- TPUBOJWUTH TMPUMEPHI OKUCIUTEIHEHO-BOCCTAHOBUTEIBHBIX peakiuit B

MPUPOJIE, TPOU3BOICTBEHHBIX Ipoleccax  MKU3HENEATEIbHOCTU OPraHU3MOB;
- 000CHOBBIBaTh MPAKTUUYECKOE MCIOJIb30BAHNE HEOPTAaHUYECKUX U OPTaHUYECKUX BEIIECTB U
WX peaklHil B IPOMBIIUIEHHOCTH U OBITY;
- BBINOJHATh XUMHUUYECKHIIKCIIEPUMEHT IO PACTIO3HABAHUIO M MOJTYYECHUIO HEOPTaHUYECKUX U
OPTraHWYECKUX BEIECTB, OTHOCAUIUXCS K Pa3jIMYHbIM KJIacCaM COEAWHEHUN, B COOTBETCTBUU C
MpaBUjaMUd M TpUEeMaMH 0€30TacHOM pabdOThl C XUMHUYECKHUMHU BEIIECTBAMU U J1aOOPaTOPHBIM
o0opynoBaHueM;
- TIPOBOJUTH pacUeThl HA OCHOBE XUMHUYECKUX (DOPMYJ M ypPaBHEHHUI pEaKITHii;
- HAXOJUTh MOJEKYISApHBbIC (OPMYIBI OPTaHUYECKOTO BEIIECTBA MO IMJIOTHOCTH U MAacCOBBIM
JIOJISIM JIEMEHTOB, BXOJISIIIIUX B COCTaB BEIECTBA;
- HAaXOJUTh MOJEKYISIPHBIC (POPMYIBI OPraHMUECKOTO BEIIECTBA UJIH 11O MPOAYKTaM CTOPaHHUS;
- TIPOBOJUTH PacueThl MACCOBOM JOIH (MAaCChl) XMMHUYECKOTO COCTMHEHHS B CMECH;
- TPOBOJUTH pacyeThl Macchl (00beMa, KOMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMU, €CITU OJHO
U3 BEILECTB JaHO B H30bITKE (MMEET MPUMECH);IIPOBOJUTH PACUETHl MACCOBOW MM 0OBEMHOM
JIOJIA BBIXOJ1a MPOAYKTA PEAKIIMU OT TEOPETUUYECKH BO3MOKHOIO;
- pacueThl TEIIoBOro 3(ddexra peakuuu; MPOBOAUTH PacyeThl 0OOBEMHBIX OTHOIIEHHWH ra3oB
MIPU XUMUYECKUX PEAKLIUAX;
- pacueTsl Macchl (00bEMa, KOJIMUECTBABEIIECTBA) MPOAYKTA PEAKIIMH, €CIIM OJHO U3 BEIICCTB
JJaHO B BUJIE PACTBOpA C OMPEACICHHOMMACCOBOM J0JIEW PAaCTBOPEHHOIO BEILIECTBA;
- HCIMOJb30BaTh METOJbl HAYYHOI'O MO3HAHMS: aHAU3, CHHTE3, MOAEIUPOBAHUE XHUMHUYECKUX
MPOLIECCOB U SIBICHUW — TPU PEUICHHH Yy4eOHO- HCCIEAOBATENbCKUX 33a1a4 10 H3YYEHHUIO
CBOICTB, CITOCOOOB MOJIYYEHUS U PACTIO3ZHABAHUS OPraHUYECKUX BEIIECTB;



- BJIAJACTh IIpaBUIaMU 0€30I1aCHOTO 06paH_[€HI/I}I C CIAKUMH, TOPHOUYMMH U TOKCHUYHBIMU
BEILIECTBAMH, CPE/ICTBAMHU OBITOBOIM XMMUHU;
- OCYIIECTBJIATH TMOWUCK XHMHUYECKOH HH(OpMAIMK 10 Ha3BaHUAM, HACHTH(HKATOpaM,
CTPYKTYPHBIM (POPMYJIaM BELIECTB;
- KPUTHUYECKH  OLEHMBATh W  HMHTEPHPETHPOBATh  XUMHUYECKYI0  HMH(OPMAIMIO,
COZIEpIKAIlyI0Csl BCOOOIIEHHUSX CPEACTB MaccoBOi nH(popMmanuu, pecypcax MHTepHeTa, Hay4yHO-
HNOMYJIAPHBIX CTAaThsIX C TOYKH 3pPEHHS ECTECTBEHHO-HAyYHOW KOPPEKTHOCTH B IEJAX
BBISIBJICHHS OIIMOOYHBIX CYXJIEHUH H(opMUpOBaHHS COOCTBEHHON MO3MIINY;
- yCTaHaBJIMBATh B3aMMOCBS3M MEXIy (akTaMH M TEOPHUEH, MPUUMHON M CIEICTBUEM IPU
aHamu3e NpPOOJEMHBIX CHUTyallMii M OOOCHOBAaHMHM TNPHUHUMAEMBIX pEIICHHH Ha OCHOBE
XMMHYECKUX 3HAHW;
- TOPEACTAaBIATh HYTH DPELICHUS TJIOOATBHBIX INPOOJIEM, CTOSAIMIMX IEPe] YEeIOBEYECTBOM, U
MEPCICKTUBHBIX HaHpaBJ’IeHI/If/'I Pa3BUTHUA XUMHUYCCKUX TCXHOHOFI/II;'I, B TOM YHCJIC TEXHOIOTHI
COBPEMEHHBIX MaTepHajiOB C Pa3lW4HON (YHKIHMOHAIBHOCTHIO, BO3OOHOBIISIEMBIX MCTOYHHKOB
CBIPbsI, IEPEPAOOTKU U YTHIIN3ALUH POMBIIIUICHHBIX U OBITOBBIX OTXO/IOB.

OO0yuaromuiics NOIYyYUT BO3MOXKHOCTb HAyUUThCS:
- (opMyIUpOBATh LIENIb UCCIECIOBAHUS, BBIAIBUTATh U MIPOBEPATH SKCIIEPUMEHTAIBHO THIIOTE3bI
0 XMMHYECKHX CBOMCTBaX BELIECTB Ha OCHOBE HX COCTaBa M CTPOCHHs, MX CIIOCOOHOCTH
BCTYIIaTh B XUMHWYCCKUEC PCAKINH, O XapaKTCPC U MPOAYKTAX PaA3JIMIHBIX XUMHUYCCKHUX peaKHI/If/'I;
- CaMOCTOATENIFHO IUIAHUPOBATh M TPOBOJIUTH XMMHUYECKHE SKCIEPUMEHTHI C COOJI0AEHUEM
npaBui 0€30MacHON PabOTHI C BEIECTBAMU | JJa0OpaTOPHBIM 000PYIOBaHHEM;
- UHTEPIPETHPOBaTh JAaHHBIE O COCTABE M CTPOCHUM BEIIECTB, MOJYYEHHBIE C IOMOIIBIO
COBPCMCHHBIX (1)I/I3I/IKO-XI/IMI/I'-ICCKI/IX METOOOB,
- ONHCHIBaTh COCTOSIHME JJIEKTpOHa B aTOME Ha OCHOBE COBPEMEHHBIX KBaHTOBO-
MEXaHUYCCKUX HpCHCTaBJ'[eHI/II\/'I O CTPOCHUH aTOMa JJId 00BSICHEHUS PE3YIBTATOB CIICKTPAIIBHOTO
aHaJM3a BEIECTB; XapaKTepU30BaTh POJIb a30TOCOJACPKALINX T'€TEPOLMKINYECKUX COEAMHEHHM
M HYKJICMHOBBIX KHCJIOT KaK BaYKHEHUIITNX OMOJOTHYECKH aKTUBHBIX BCIICCTB,
- IMPOTHO3UPOBATh BO3MOXHOCTb HPOTEKAHUS OKUCIUTEIBHO- BOCCTAHOBMTENBHBIX PEaKIMM,
JICKAIUX B OCHOBCIIPHUPOAHBIX U IPOU3BOJCTBCHHBIX IMTPOLECCOB.

Mecto npeamera B yueoHoM miiane OY
DneKTUBHBIN Kypc paccuuTaH Ha 34 yaca (1 yac B Henelnto).

Onucanue MaTepuaJbLHO-TEXHUYeCKO# 0a3bl HeHTpa «Touka pocrtay,
HCII0JIL3YEeMOr0 ISl peajiu3alui 00pa3oBaTe/bHbIX IPOrPaMM B PAMKAaX
npenogaBaHus XMMHH

HudppoBas (komnbrotepHasi) Jgadooparopusi (LJI), nporpammHo-anmapaTHbIN
KOMILJIEKC, JIaTYMKOBAasi CHUCTEMa — KOMIUIEKT Yy4eOHOro oOOpynOBaHMs, BKIIHOYAIOLIHIA
U3MEpUTENIbHBIN 010K, HHTep(eic KOTOPOro Mo3BOJsSET 00ecreynBaTh CBS3b C MEPCOHATBLHBIM
KOMITBIOTEPOM, U Ha0Op JaTUYMKOB, PETUCTPUPYIOIIMX 3HAYECHUS Pa3IMUHBIX (PU3HUECKUX
BEJIMUHH.

JlaT4uK TeMneparypsbl IVIATHHOBBIM — IIPOCTOM U HANEXHBIM JATYUK, IIPEIHA3HAYCH
JUIsL U3MEPEHUs TeMIepaTyphl B BOJHBIX PACTBOpax M B Ta30BbIX cpenax. MMeer pa3nuyHbIi
nuana3o” uzMepeHuil ot —40 no +180 °C. TexHuueckue XapakTEpUCTUKH JaTUMKA YKa3aHbI B
MHCTPYKLMU @0 DKCIUTyaTauuu. JlaT4Mk TemmepaTypel TEpMONApHBIM IpEeJHA3HA4YCH I
u3Mepenus: temneparyp g0 900 °C. Mcmonb3yeTcss Mpu BBINOJHEHHH paboT, CBS3aHHBIX C
MU3MEpPEHUEM TEMIIEPATYP IIJIAMEHH, IUIABJICHUS U PA3JIOKEHUS BELIECTB.

JlaTYMK ONTHYECKOH IJIOTHOCTH (KOJOpPHMMeETP) — IpeIHA3Ha4yeH JUIsl U3MEPEHHUs
ONTHYECKOM IUIOTHOCTH OKpAUICHHBIX pacTBOpOB. Mcmosb3yercss npH H3Y4EHHM TeM
«PactBOpB», «CKOPOCTHP XMMUYECKUX DPEAKLMID), ONPEAEICHUHM KOHLEHTPALMU OKpAaIlIE€HHBIX
HOHOB.



JMatunk pH npeanaszHaueH uisi u3MepeHusi BoaopojaHoro mokazarens (pH) BoaHbix
pPAacTBOPOB B Pa3IMYHBIX UCCIIEAOBAHUIX OOBEKTOB OKPYKAIOIIEH Cpe/ibl.

JlaTYMK  3JIEKTPONPOBOJHOCTH  IIPEJHA3HAYEH JUIsI  M3MEPEHUs  yJeNbHOMU
3JIEKTPOIIPOBOJAHOCTH KHMJIKOCTEH, B TOM YHCJIE€ U BOJHBIX PacTBOpPOB BewiecTs. lIpumMensercs
IIPU U3YYEHUH TEOPUH JIEKTPOJUTHUECKON AUCCOLUALMH, XapaKTEPUCTUK BOJHBIX PACTBOPOB

JlaTyuK  XJOPHA-HOHOB  MHCIIOJNB3YETCA  JUIsl  KOJMYECTBEHHOI'O  ONPEIEIICHHUS
COJIep’KaHUsl MOHOB XJOpa B BOJHBIX DPAcTBOpax, IMOuYBe, Npoaykrax nuraHus. K natumky
MOJAKIIOYAETCSl HOHOCETIEKTUBHBIN dekTpoa (MCD) (pabounii 37€KTpo1), MOTSHIIMAT KOTOPOTO
3aBUCHUT OT KOHLIEHTPALMU OIPEJENISIEMOr0 MOHA, B JAHHOM CJly4ae OT KOHIIEHTPAllMl aHUOHOB
Cl-. Tlorernuman HWCD ompenesistoT OTHOCUTENIBHO JJIEKTPOJa CPABHEHHMs, KaK IIPAaBUIIO,
XJIOpCepeOpsHOTO.

JlaTYMK HUTPAT-HOHOB IIPEJHA3HAYCH JJI KOJUYECTBEHHOI'O ONPEICIICHUs HUTPATOB B
pa3IuYHbIX OOBEKTaX OKPYXArolleW cpelbl: BOJE, OBOIIAX, (PpyKTaxX, KOJIOACHBIX H3AETUAX U
T.J.

Mukpockon upmMppoBoii npenHa3HAaYeH JUIsL K3y4eHHs (OpPMBI KPUCTAJUIOB U
HaOJI0IEHUS 32 POCTOM KPHUCTAJIOB.

Annapar Aas nposefeHus Xumuuyeckux peaxkuui (AIIXP) npennasHayeH uis
IIOJIy4YEHUS U JEMOHCTPALlUA CBOMCTB TOKCHYHBIX I1aPOB U Ia30B. JTH BELIECTBA II0JIy4alOTCs B
KoJIOe-peakTope, ¥ MpU HarpeBaHuu (Wiu 0e3 HarpeBaHWs) Ta3000pa3HbIC BEUIECTBA MPOXOMIST
yepe3 MOIJIOTUTENbHbIe EMKOCTH (HAcagku) C pacTBOpaMH peareHTOB, BCTYMAalOT C HUMU B
peakuuto. M30bITOK ra3a MOIJIOMIAETCS KUAKUMH M TBEPABIMH peareHTaMu, a TakkKe
AKTUBUPOBAHHBIM YIJIEM. ANNapaT Yalle BCEro MCIOJIb3YIOT AJISA MOIY4YEHHs] U AEMOHCTpaLuU
CBOMCTB XJjopa, cepoBojgopona. IlpubGop st neMOHCTpaluMu 3aBUCUMOCTH  CKOPOCTHU
XUMHUYECKHX PEaKLHUil OT pa3nuyHbIX (PaKTOPOB UCHOIB3YIOT IPU U3YUYECHUH TEMBbI

«CKOpOCTh XMMHYECKOM peakuuu» M TEmIoBoro 3@Qexra XUMHUYECKHX peaKluil.
[Tpubop nmaéT BO3MOXKHOCTb OSKCIEPUMEHTAJIBHO HCCIEN0BaTh BIUSHUE Ha CKOPOCTb
XUMHUYECKHMX PEAKINH caeayronuX (akTopoB: NPUPOAbl PEarupyrouX BEIIECTB, KOHLEHTPALUN
pearupyoomux BeIIeCTB, IUIOMIAAM TpaHUlbl pasfena (a3 B TEeTEPOreHHBIX CHUCTEMax
(TIOBEpXHOCTH CONPUKOCHOBEHHUS MEXAY pearupyrolldMu BELIECTBaMH), TEMIIEpaTyphl,
KaTaJln3aTropa, UHruouTopa.

IInnerka-go3atop — M[puUCHOCOOJIEHHE, HUCHOJIB3YEMOE B  JIaDOpaTOpUU  JUIS
OTMEPUBAHUS OIpPEAENIEHHOIO 00bEMa >KUAKOCTU. [IMMETKH BBIMYCKAIOTCS MEPEMEHHOIO U
MOCTOSIHHOTO 00b&éMa. B KOMIUIEKThl 000pYyAOBaHMS [UIsl MEIULUHCKUX KJIacCOB BXOJSAT
yJ100HBIE MMUMETKU- 103aTOPHI OJTHOKAHAJIbHbIE, MIO3BOJIAIONINE HACTPOUTh HEOOXOIUMBIN 00BEM
0TOMpaeMol )KUJIKOCTH B TPEX pa3IMyYHbIX AHAla30Hax.

OCHOBHOE cojiep:KaHne Y4eOHOro Kypca

Tema 1. Pacuersl o Xumu4eckuM opmyJiaM U ypaBHEHUSIM XMMHUYECKHUX pPeaKkuui
(12 y) OcHOBHBIE KOJMYECTBEHHBIE XapAKTEPUCTUKN BEIIECTBA: KOJIMYECTBO BEIIECTBA, Macca,
o0beM. MaccoBasi, 00beMHast 1 MOJISIpHAs 10JIs BElIecTBa B cMecu. MaccoBast 101sl JIeMEeHTa B
COCIMHECHUH.
[pocreiitmas winu smnupudeckas popmyina. ctuHHas wim MoliekyisipHas Gopmyia.
XUMHUECKOE YpaBHEHHE, TEPMOXMMHUYECKOE YpaBHEHUE, TEIUIOBOH H(PPEeKT XUMHUYECKOMH
peakuuu. CTeXMOMETpUYECKHE PAcYeThl. BBIXOA MPOIyKTa peaKkLUN.

Tema 2. CTpoeHHne aToMa U CTpoeHHue BemecTBa (3 1)
Snpo: mpoTOHBI M HEUTPOHBL. M30TONBI. DIEKTPOHBI. DIIEKTPOHHAsE 000JI04YKa. DHEPreTHYeCKUi
ypoBeHb. OCOOCHHOCTH CTPOEHHUS DJIEKTPOHHBIX O0O0JIOYEK aTOMOB 3JIEMEHTOB 4-T0 M 5-TO
nepuoJioB nepuonuueckoit cucremsl J{. . MenneneeBa (nepexoansix 3nemMeHToB). [Tonarue 00
opOUTaNSX. S- U p-OpOUTAIU. DIEKTPOHHBIE KOH(UTYpALlMK aTOMOB XUMHUUYECKUX JIEMEHTOB.

Tema 3. Xumuueckue peakiuu (8 1)



Peakuuu coenquHeHus1, pa3nokeHus], 3aMEeIIeHUsI 1 OOMEHa B HEOPTaHUYECKOM U OpraHu4ecKOil
xuMud. Peaknum 53K30- U sHAOTepMHMUeckHe. TerioBod 3¢G¢GeKT XMMHUYECKOH peakuuu u
TEPMOXUMHUYECKUE YpaBHEHUSL. Peaxnuu rOpeHus, Kak YaCTHBIN ciyvau
9K30TEPMHUYECKUXPEAKIIUI.
CKopoCTh XMMHYECKOW peakluu. 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOW peakLUU OT IPUPOJbI
pearupyromux — BEINECTB,  KOHUEHTpaluy,  TEMIIEpaTypsl,  IUIOLIAJM  ITOBEPXHOCTU
COIPUKOCHOBEHMSI U Katanu3aTopa. Peakuuu romo- u rereporeHsble. [loHsTne o katanuse u
Katasnzaropax. @DepMEeHTbl Kak  OMOJIOTMYECKHE  KaTalu3aTopbl, OCOOCHHOCTH  HX
¢ynkunonupoBanusi. HeoOpatumble u oOpaTumble XuMuueckue peaknuu. CocTosHUE
XMMHUYECKOTO paBHOBECUS U1 OOpaTUMBIX XMMHUYECKMX peakuuid. CrocoObl CMeleHUs
XUMHUYECKOI0 paBHOBecHs. Teopus 3neKTpoauTHuecKas aucconuanus. Kuciaorel, oCHOBaHUS U
COJM C TOYKHM 3PEHHUS TEOPUHU DJIEKTPOJUTHUYECKOH auccounanuu. HeoOpaTumblil ruaposus.
O6parumblii ruaponu3 coseid. CreneHb okucieHus. OnpeneneHUe CTENEHU OKHUCICHUS IO
dopmyne coenunenus. IlonsaTre 00 OKUCIUTENBHO- BOCCTAHOBUTENBHBIX peakuusax. OKucieHue
Y BOCCTAHOBJIEHUE, OKHCIIUTENb U BOCCTAHOBUTEIIb.
ONEKTPOIN3 KaK OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIN IIpOLIECC. OJIEKTPOJIM3 PacIUIaBOB U
pacTBOpOB.

Tema 4. Heoprannueckasi xumusi (4 1)
B3anmoseiictBue MeTauIoB ¢ HEMeTallaMH (XJIOpOM, cepoil ¥ KuciaopoaoM). B3anumoneiicteue
IIEJIOYHBIX U IIEIOYHO3EMENbHBIX METAJJIOB C BOJOM. DIEKTPOXUMHUECKUN Dsii HANIPSKEHUM
MeTaJlJI0B. B3auMmonelcTBuEe METaJIOB C pPAacTBOPaMU KHCIOT U COJIEH. AJIFOMUHOTEPMHMS.
BsanmopneiicTBre HaTpusi ¢ 3TaHOJIOM U (peHonoM. CpaBHUTENbHAs XapaKTEPUCTHKA TaJIOT€HOB
Kak HauOoJiee TUMMYHBIX IpecTaBuTeNell HemeTamuioB. OKUCIUTENbHBIE CBONCTBA HEMETAIJIOB
(B3auMojielicTBUE C MeTaulaMH M BOAOPOoJoM). BoccTraHOBHUTENbHBIE CBOMCTBA HEMETAJUIOB
(B3anMoielicTBIE ¢ 0oJee MEKTPOOTPUIATEIbHBIMY HEMETAJUIAMU U CIIOKHBIMU BEIIECTBaAMM-
okucnurensimu). Knaccupukanusa kucinor. XUMHUYECKUE CBOMCTBA KHUCIIOT: B3aUMOJAEHCTBHE C
MeTaJulaMH, OKCHUJAMHU METaJUIOB, THIPOKCHJAMHU METAJUIOB, COJISIMH, CHUpPTaMH (peakius
srepuukanmun). OcoOble CBOMCTBA a30THOW U KOHIIEHTPUPOBAHHOW CEPHON KHUCIJIOTHI.
OcHoBaHMs, MX Kilaccuukanus. XUMHUYECKHE CBOMCTBA OCHOBAaHUM: B3aMMOJIEHCTBHE C
KHUCJIOTaMU, KUCIIOTHBIMU OKCUAAMH U COJISIMU. Pa3noxeHne HepacTBOPHUMBIX
ocHoBaHui. Knaccudukanus coneil: cpeaHue, KUCible U OCHOBHBIE. XHUMHUYECKHE CBONCTBA
cojieli: B3aMMOJEHMCTBME C KHUCIOTaMH, IIelo4yamMH, MeTauiamMu MU coisimu. [loHsTHe O
TEHETUYECKOM CBA3M M T'€HETHYECKUX psAnax. I'eHeTmueckuil psaa mertanna. I'eHeTHdyeckuil psaa
HemeTaiia. OcOOEHHOCTH F€HETUUECKOTO psiJia B OPraHUYECKON XUMUH.

Tema 5. Oprannueckas xumus (4 4)
XUMHYECKHE CBOICTBA aJKaHOB, AaJKEHOB, QJKHHOB. CIHMPTOB, (EHOJOB, albIETU/IOB,
KapOOHOBBIX KUCIOT. [Tomumepsl. ['eHeTHuecKas CBSA3b KJIaCCOB OPraHUYECKUX BEIECTB.

Tema 6. JkcnepuMeHTATbHbIE OCHOBBI XUMHUH
KavecTBeHHble peakuuu, UACHTU(GHUKAIMS BEIIECTB, aJTOPUTM HACHTU(UKAIMM, OJOK-CXeMma.
Anroput™m 0OHapyXEHHUSI OPTraHUYECKUX COEAUHEHUH.

YYEBHO-TEMATHUYECKM IIJIAH

Ne HazBauue teMsl Koi-Bo yacos

1 [Tema 1. Pacyerpl mno XuMu4YecKHM ¢opmyaaM H 12
YPaBHEHHSIM XUMHYECKHX peaKiuii
Tema 2. CTpoeHHe aTOMa M CTPOEHME BellleCTBA

2 3
3 [Tema 3. XumMuuecKkue peakuuu 8
4 [Tema 4. Heopranuueckasi XuMHs &)
5 4
6 2

Tema 5. Oprannyeckasi Xumus
Tema 6. JkcnepUMeHTATIbHbIE OCHOBBI XUMHUH
Hroro 34




DJIeKTUBHBII Kypc no xumun 1 4/ 34 yaca B roa
«Mup OpraHu4YecKuX BEIIECTB)»
KajennapHo-rematudeckoe mianuposanue 11 kiaace

Hara | Ne Tema ypoka [Ipumeua
Ne /i | ypoka B HUE
TeMe
Tema 1. Pacyernl Mo XuMH4eCKHM (hOPMYJIaM M YPABHEHHSIM XUMHYecKuX peakuuii (12 1)

1. 1. | HaxoxneHue MoJeKyJIsspHOW Macchl BellecTB. Pacuer maccoBoit nonu
9JIEMEHTA B BEILECTBE.

2. 2. | Pacuer maccoBO# A01M MPOAYKTa B CMECH. BblumciieHue maccoBoi
JIOJIU BEIIECTBA B PACTBOPE.

3. 3. | PacyeTbl 00beMHBIX OTHOIICHHM ra30B MPU XUMUIECKIX PEAKITUIX.

4. 4. | Pacuernble 3amaum [0 YypPaBHEHUIO XUMHUYECKHX peakuuii (1o
M3BECTHOM Macce)

5. 5. | Pacuernbie 3amaum [0 YypPaBHEHUI0O XWUMHUYECKHX peakmuidi (Imo
U3BECTHOMY 00bEMY)

6. 6. | Pacuersl TeruioBoro 3exTa peaKkium.

7. 7. | Pacuersl MaccoBoif O TPOJAYKTa PEaKIUd OT TEOPETUUYECKH
BO3MOYKHOTO.

8. 8. | Pacuernl 00beMHOIT O TIPOAYKTA PEaKIUu OT TEOPEeTUYECKU
BO3MOYKHOTO.

9. 9. | Pacyer macchl, KOTUYECTBA BEIIECTBA MPOIYKTa PEAKIMH, €CIH OIHO
BEIIECTBO JaHO B U30BITKE.

10. 10. | Pacuer macchl, 00beMa MPOIYKTa PEaKI|H, €CIU OJTHO BEIECTBO JaHO
B U30BITKE.

11. 11. | Pacder Macchl M KOJIMYECTBA BEUIECTBA MPOAYKTA PEaKIIMU, €CIH OJTHO
BEIIECTBO JJAaHO C IPUMECSIMH.

12. 12. | Pacyer maccel U oObeMa NMPOJYKTA pEaKIMH, €CIH OJHO BEIIECTBO
JIAaHO C TIPUMECSIMHU.

Tema 2. CTpoeHHe aTOMa U CTPOeHHe BemecTna (3 4)

13. 1. CtpoeHue 3JIeKTPOHHBIX 000JI0U€K aTOMOB.

14, 2. Tunbel XUMHUYECKON CBSI3U.

15. 3. TUIBI KPUCTAIUTMUECKUX PEIICTOK.

Tema 3. Xumuueckue peaknuu (8 1)

16. 1. Kiaccudukanms XuMruaecKiux peakiimii.

17. 2. CxopocTh XUMHUECKOU peakinu. Pemenue 3aaau.

18. 3. | OOpatuMOCTh XMMHUYECKOH peakiuu. XWUMHYECKOe paBHOBECHE H
CIOCOOBI €T0 CMEILEHHS.

19. 4, Teopus IEKTPOTUTHUCCKON TUCCOIMAIINH.

20. 5. |Peakiuu nonHoro oomMeHa.

21. 6.  |[[mapomus.

22. 7. OKHUCIIUTEBHO — BOCCTAHOBUTEIBHBIC PEAKITHH.

23. 8.  [Dmekrponus.

Tema 4. Heopraunueckas xumusi (5 1)

24, 1.  [Xumunyeckue cBONCTBA IPOCTHIX BEIIECTB — METAJLJIOB.

25. 2. XUMHUYECKUE CBOWCTBA IIPOCTHIX BEMIECTB — HEMETAJIOB.

26. 3. XUMHUYECKUE CBOMCTBA OKCUIOB, THIPOKCHUIOB.

27. 4. PemeHne nenovyex ypaBHEHM XUMAYECKUX PEaKLIAN.

28. 5. Perienue nenovyex ypaBHEHU XUMUUYECKUX PEaKLIUM.

Tema 5. Oprannyeckasi xumus (4 u)
29. 1. P(HMquCKHe CBOMCTBA yTJIEBOJIOPOIOB.




30. 2.  [Xumuueckue CBOWCTBA CIUPTOB, (PEHOIIOB
31. 3. XUMHYECKHE CBOHCTBA aJIbAETUIOB U KHUCIIOT.
32. 4, Pemienue 1enoyex ypaBHEHUI XUMUUECKUX PEAKLIUM.
Tema 6. IkcnepuMeHTAIbHbIE 0CHOBBI XUMHUH (2 4)
33. 1. KauecTBeHHbBIEC peakllMi HA HEOPTaHUYECKHUE BEIIECTBA U MOHBI.
34. 2. KauecTBeHHBIC peaKIIMK HA OPTAaHUYCCKUE BEIIECTBA
Jlureparypa.

Jlna yuumensa

1. Ilporpamma kypca xumuu s 8-11 kmaccoB o01ieo0Opa3oBaTeNbHBIX YUPEKACHUN (aBTOP
I'abpuensn O.C.).

2. Haitnexko B.M. Kak Hay4uTh MIKOJIBHUKOB pelIaTh 3a/1a4d 110 OPraHUYECKONH XUMHUU. — M.:
[Tpocsemienwne, 1992.

3. Wrpemmuep I''U., XoxmoB A.M. Metoamnka pacueTHbIX 3aaa4 mo xumuu 8-11 kmaccos. —
M.:IIpoceemnienue, 2001.

Jna yyawuxcs

1. Ky3smenko H.E. Yuuce pemats 3agaun no xumun. — M.: [IpocBeiienue, .

2. Mapmanosa I'.JI. 500 3aga4 mo xumun. 8-11 knacc. — M.: Uznat-mkomna

3. Cnera JI.A., Xonun O.B., Uepnsiii A.B. KoHkypcHbIE 3aja4i IO XUMHUU C PEILICHUSMU. —
MockBa-XapbkoB: Mnekca-rumHasus

4. Xomuenko ['.I1., Xomuenko W.I'. COopHUK 3a1a4 MO XUMHH IS TMOCTYHAIOIIUX B BY3BI.
— M.:HoBas BonHa



