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MnaHnpyeMble pe3ynbTaTbl OCBOEHUS Yy4e6GHOro Kypca

I/I3yquV|e KypCa AaeT BO3MOXHOCTb OCTUYb ClieylWnx pe3yrnbTaToB B
HanpasneHnn NMINYHOCTHOIO pa3BUTUA:

1.

BOCMMUTaHNE POCCUINCKOM rpaXaaHCKoW MOEHTUYHOCTI: NaTpUoTUama, NobBY 1 yBaXKEHUIO K
OTeuyecTBY, YyBCTBa rOPAOCTU 3a CBOKO PoauHy, 3a pOCCUINCKYHO XMMUYECKYHO HayKy;

dopMMpoBaHue LIeNTOCTHOrO MUPOBO33PEHNS;

hopmMrpoBaHNE OTBETCTBEHHOIO OTHOLLEHUS K YYE€HWIO, TOTOBHOCTU M CMOCOBHOCTU K

caMopa3sBUTUIO M caMO0Bpa3oBaHNo Ha OCHOBE MOTUBALIMK K 0BYYEHMIO U NO3HaHUIO,
OCO3HaHHOMY MOCTPOEHUIO UHAMBUAYaNbHOM 06pa3oBaTeNlbHON TPAEKTOPUM C Y4ETOM
YCTOMYMBBIX NMO3HABATENbHbIX MHTEPECOB;

hbopmrpoBaHME NMOHUMAaHUSA LIEHHOCTY 340POBOro M BesonacHoro obpasa XusHu;

(*)OpMI/IpOBaHI/le nosHaBaTesIbHOW U I/IH('*)OpMaLI,I/IOHHOIZ KynbTypbl, B TOM 4YncCne passutmne
HaBbIKOB CaAMOCTOATENTbHOMN pa6OTbI Cc yl-le6HbIMI/1 nocobuaMmn, KHUramu, OOCTYNMHbIMU
MHCTPYMEHTaMN N TeXHUYECKNMMU cpencresamm I/IHCbOpMaLI,I/IOHHbIX TEXHONOMNM;

(hopMMPOBaHME OCHOB 3KONOMMYECKOro CO3HaHUS;

pasBUTME FOTOBHOCTU K PELLEHWNIO TBOPYECKMNX 3a4a4, YMEHUSI HAXOAUTb afeKBaTHbIe
cnocobbl NoBeaeHWs 1 B3aMMOAEWCTBUSA C NapTHEPaMM.

METanpeAMeTHbIMM pes3yrnbTataMn 0CBOEHUA Kypca ABNAITCA:

1.
2.

10.
11.

oBnageHne HaBblkaMW CaMOCTOATENIbHOIo r|p|/|o6peTeH|/|9| HOBbIX 3HaHWN;

yYMEeHUue nnaHnpoBaTb Nyt OOCTUXEHUA uenen, BblaensaTtb allbTepHaTuBHbIE cnocobbl
OOCTUXEeHUA LUenn, OCyLLEeCTBIATb NO3HaBaTesIbHYIO pecbneKcmo;

yMeHWe NoHumaTh npobremy, CTaBUTb BONPOCHI, BbiABUraTb rMnoTesy, AaBaTb
onpeaeneHne NoHATUAM, KnaccuguumpoBaTb, CTPYKTYpUpOoBaTL Matepuan, npoBoanTb
9KCMEePUMEHTbI, apryMeHTMPOBaTb COBCTBEHHYHO MNO3MLMI0, POPMYnMpoBaTh BbIBOAbI 1
3aKNI0YEHNS;

YMEHME COOTHOCUTb CBOM AENCTBUS C MITAaHNUPYEMbIMU pe3ynbTaTamm, OCYLLECTBIATb
KOHTPOJSb CBOEW AEATENBHOCTU B NPOLIECCE AOCTVXKEHUS pe3yrbTaTta, onpeaensaTs cnocobbl
OENCTBMIN B pamMKax NPeanoXeHHbIX YCIOBUI 1 TpeboBaHNIM, KOPPEKTUPOBATL CBOU
OEeNcTBUSA B COOTBETCTBUN C UBMEHSIIOLLENCS CUTyaUnen;

hopmmpoBaHne 1 pa3BUTUE KOMMNETEHTHOCTU B 0GNAcTV UCMONb30BaHMSA MHCTPYMEHTOB U
TEXHUYECKMX CPeacTB MHPOPMALNOHHbIX;

yYyMeHune co3gaBatb, NPUMEHATb U I'Ip606pa3OBblBaTb 3HakKn n CMMBOIbl, MOOENTN N CXEMbI
ana pewexHna y‘-le6HbIX M No3HaBaTellbHbIX 3a4ay,

yMeHWe M3BnekaTb MHPOPMaLMIO U3 PasnnyHbIX UCTOYHUKOB, CBOBOAHO NOMb30BaTbCS
CMpaBOYHON NUTEPaTypOK, B TOM YUCIIE U Ha AMEKTPOHHBLIX HOCUTENSIX;

YMEHMWE Ha NpaKTUKe Mofb30BaTbCA OCHOBHLIMUW NOMMYECKUMU NpUeMamn, MeToaamm
HabnoaeHVs, MoAEeNMPOBaHUs, 0O bACHEHUS!, peLLeHMs NPoGneM, NPOrHO3MPOBaHKA 1 Op.;

YMEHWE OpraHN30BbIBaTb CBOK XM3Hb B COOTBETCTBUN C NPEACTABIIEHNSMM O 300POBOM
obpase X13Hu;

YMeHUe BbINOJTHATL NMO3HaBaTellbHbIE N NPAaKTU4YeCkne 3agaHna, B TOM YUCTIE NPOEKTHbIE;

yMeHune paboTaTb B rpynne — adekTMBHO COTpYyAHNYaTb U B3aMMOAENCTBOBATL Npu
BbipaboTke 06LLEro peLleHnsi B COBMECTHOW AeATENbHOCTU; CyLlaTh NapTHepa,
chopMynmpoBaTh 1 apryMeHTUpOBaTb CBOE MHEHMUE.

npe,quTHblMVl pe3ynbTaTaMun OCBOEHUA KypCa ABIAOTCA:

1.
2.

OBIiageHne NoHATUAHbLIM annapaTtomMm n CUMBOJTUHECKUM A3bIKOM XUMUU;

OCO3HaHNe 0ObLEKTMBHO 3HAYMMOCTM OCHOB XMMUNYECKON HaYyKu;



3. oBfnageHne oCHOBaMU XMMUYECKOW rPaMOTHOCTMU;

4. copMupoBaHME YMEHWIN yCTaHaBNMBaTb CBA3M Mexay peanbHo HabnogaembiMm
XMMUYECKUMU SIBNIEHUSIMU U NpoLieccaMu, MPOUCXOAALLMMUN B MUKPOMUPE, OB SACHATL
NPUYNHBI MHOroo6pasns BELLECTB, 3aBUCUMOCTb X CBOMCTB OT COCTaBa U CTPOEHWS, a
TaKke 3aBUCMMOCTb NPUMEHEHUSI BELLIECTB OT UX CBOUCTB;

5. YMEHUMe OKa3biBaTb NEepBYH NMOMOLLb NMPpU OTpaBJiEeHUAX, OXOorax n apyrux TpaBsmax,
CBA3aHHbIX C BelecTBaMn n na6opaTopr|M o6opy,u,osaH|/|eM;

6. oBnageHue npuemamu paboTbl C MHOPMALMEN XMMUYECKOTO COAEPXKAHNS,
npeacTaBneHHon B pa3Hon doopme (B BUAE TekcTa, hopMyn, rpadmkoB, TabNUYHbIX AaHHbIX,
cxeMm u ap.)

7. opmmpoBaHue npeactaBeHnn O 3HAYEHUN XMMNYECKON HAaYKN B PELLEHNN COBPEMEHHbIX
3KOJ0rnM4eckmx Nnpobnem, B TOM YMcne B NpeaoTBpaLleHNN TEXHOIEHHbIX U 3KONOrMYeCcKmX
KaTacTpod.

Tpe6oBaHUs K yPOBHIO NOArOTOBKU OOy4aroLmxcst
Mocne nsyyeHus kypca «MogrotoBka k EM3 no xvuMum» A0MmKHbI 3HATL:
BaxxHeliwuue xumu4eckue noHssmusi

- BbIABINATb XapakTepHbl€ NPU3HaKn MOHATUN: BeLWeCTBO, XUMNYECKUI ANEMEeHT, aToOM, MOJieKyrna,
OTHOCUTEIbHbIE aTOMHbI€ U MONEKYNApPHble MaccCbl, NOH, N30TOMbl, XMMNYECKadA CBA3b,
3NEKTPOOTPULATENBHOCTL, BaNeHTHOCTb, CTENEHb OKUCINEHNS, MOSb, MONSIPHAA Macca, MONSPHbIA
o6bem, BeLLecTBa MOMEKYNSIPHOIO U HEMOSEKYNSIPHOTO CTPOEHUS!, PACTBOPbI, ANEKTPONUTLI U
HE3NEKTPONNTbI, ANEKTPONUTUYECKaa gnccoumnauma, rmgponmnis, oKUCcrnmTerlb 1 BOCCTaHOBUTEIb,
OKMCINEHME N BOCCTAHOBIEHME, 3ITEKTPONIM3, CKOPOCTb XMMUYECKON peakunn, XMMNYeckoe
paBHOBecKe, TeNNOBOM AP PEKT peakumn, yrnepoaHbIn ckeneT, yHKUMOHanbHas rpynna,
N30MepKsi U TOMONOrus, CTPYKTYpHasi U NPOCTPaHCTBEHHAs! M30MEPUSsi, OCHOBHbIE TUMbI PeakUumii B
HeopraHM4YeCcKom N OpraHNYEeCcKon XMMNN;

- BbISIBNATb B3aMMOCBSI3M MOHATUIA, UCNONb30BaTh BaXKHENLUNE XUMUYECKNE NOHATUSA Ons
06bACHEHUN OTAENbHBLIX PaKTOB U SABMEHUN;

- NPMHaNeXXHOCTb BELWECTB K pa3findHbiM KinaccamM HeopraHn4ecknx CoeaVHEHNI;
- roMoJ1orn, N3omMepbl;

- XUMU4eckmne peakumm B OpI'aHVI‘-IeCKOIZ XNMUN.

OcHoO@Hble 3aKOHbI U meopuu xumuu:

- MPUMEHSITb OCHOBHbIE MONOXEHNSA XMMNYECKUX TEOPUI (CTPOEHNST aTOMa, XMMUYECKOW CBA3N,
ANEKTPONUTUYECKON AMCCoLUMaLMmM, KUCIOT U OCHOBAHWUI, CTPOEHUST OPraHNYeCKNX COEaANHEHNI,
XUMMUYECKON KMHETUKN) AN aHanm3a CTPOEHNS U CBONCTB BELLECTB;

- NOHMMAaTb rpaHnubl NPUMEHNMOCTU YKa3aHHbIX XUMNYECKUX TGOpVIVI;

- NoHMmaTb cmblicn Nepunogudeckoro 3akoHa .M. MeHaeneeBa u ucnonb3oBaTtb ero gng
KayeCTBEHHOro aHanms3a u 060CHOBaHMSi OCHOBHbIX 3aKOHOMEPHOCTEWN CTPOEHUSI aTOMOB, CBOMCTB
XUMNYECKNX INTEMEHTOB N UX COeANHEHUN.

BaxHelwue eewecmea u mamepuarbl

- KnaccmMguUMpoBaTb HEOPraHUYecKMe 1 OpraHUYeckne BeLLLEeCTBa No BCEM N3BECTHBLIM
KrnaccuUKaLMOHHbIM NpU3HaKam;

- 00BACHATL 06YCNOBNEHHOCTb NPAKTUYECKOrO NPUMEHEHUST BELLIECTB MX COCTABOM, CTPOEHNEM U
CBONCTBaMU;

XapaKkrtepun3oBsaTtb NpakTn4yeckoe 3Ha4eHne AaHHOro BewlecTBa,

- 06BbSACHATL 06LLMe cnocobbl 1 npuHUUNbI NonyvYeHnsa Hanbonee BaXXHbIX BELLECTB.



Yvemb:

Ha3blieamb u3y4yeHHbIe geujecmea no mpusuasabHol unu MexxoyHapoOHOU HOMeHKIamype.
Onpedensmb/knaccughuyuposams:

- BaneHTHOCTb, CTENEHb OKUCINEHUSI XUMUYECKMX SIIEMEHTOB, 3apsiabl MOHOB;

- BUO XMMUYECKUX CBA3EN B COEAUHEHUSAIX U TUM KPUCTaNNUYECKON PeLLeTKy;

- MPOCTPAHCTBEHHOE CTPOEHNE MONEKYIT;

- XapakTep cpeabl BOAHbLIX PAaCTBOPOB BELLECTB;

- OKUCNMTENb U BOCCTAHOBUTENb;

- IPMHAANEXHOCTb BELLUECTB K pPa3fiMyHbIM KIaccaM HeOPraHNYeCcKUX U OpraHUYecknX CoeauHEHWN;
- FOMOMOrn N N3oMepsbl;

- XUMU4eckmne peakumm B HeopraqueCKon n OpFaHI/I‘-IeCKOIZ XUMnn (I'IO BCEM U3BECTHbLIM
KJ'IaCCI/Iq.)I/IKaLI,I/lOHHbIM I'IpVI3HaKaM).

Xapakmepu3zoeamsb:
-'S, p 1 d-anemeHTbI NO UX nonoxexuto B MNMepuognyeckon cucteme .M. MeHaeneesa;
- 0bLLME XMMMYEeCKne CBOMCTBA NPOCTbIX BELECTB — METANSIOB U HEMETAIJIOB,;

- 06LLME XMMMYECKNE CBOMCTBA OCHOBHbIX KITACCOB HEOPraHMYEeCKUX COEANHEHNIA, CBOCTBA
OTAENbHbIX NpeAcTaBuTENENn 3TUX KIaccos;

- CTPOEHME U XMMUYECKNE CBOMCTBA U3YHYEHHbIX OPraHNYECKUX COeaNHEHUIA.
O6bsiICHAMB!

- 3aBUCMMOCTb CBOWCTB XMMUYECKNX SNTIEMEHTOB U UX COEQUHEHUI OT MONOXEHUS SreMeHTa B
Mepuognyeckomn cucteme .M. MeHgeneesa;

- IPMPOAY XMMMUYECKON CBA3M (MOHHOW, KOBANEHTHOM, METanIn4eckon, BOOOPOOHON);
- 3aBMCUMOCTb CBONCTB HEOPraHMYEeCKNX M OPraHNYecKuX BELLECTB OT MX COCTaBa U CTPOEHUS;

- CYLLHOCTb M3Y4YEHHbIX BUOOB XMMMUYECKUX PeaKUuii (3NeKTPOonMTUYECKON AMccoumanmm, MOHHOro
obMeHa, OKUCNUTENbHO-BOCCTAHOBUTESbHBIX) U COCTaBNSATh UX YpaBHEHWS;

- BINUSIHME PasfNYHbIX (DAKTOPOB HA CKOPOCTb XMMUYECKOW PeakLUUn U Ha CMELLLEHNE XMMUYECKOro
paBHOBECKS.

Pewamb 3adayu:

- BbIYMCIIEHME MaCChl paCTBOPEHHOIO BELLECTBA, COAepKaLlerocs B onpeneneHHon macce
pacTBopa C U3BECTHOW MacCOBOW JOMEN;

- pac4yeThl. 00BbEMHbIX OTHOLLUEHWIA Fa30B npn XMMNYECKNX peaKkUUNAX;

- pacyeTbl: Macchl BelecTBa UM obbema rasos Mo U3BECTHOMY KONMYECTBY BELLECTBA, Macce Unu
06BEMY OZIHOIrO 13 y4aCTBYIOLUMX B peakLmmn BELLECTB;

- pac4yeTbl: TennoBoro adpdekTa peakumm;

- pac4yeTbl: Macchl (00bema, Konm4ecTBa BelLleCcTBa) MPOAYKTOB peakLmu, ecnv 04HO U3 BELLECTB
AaHO B U30bITKE (MMeeT Npumech);

- pacyeTbl: Macchbl (06beMa, KonmyecTBa BellecTBa) NpoaykTa peakuun, ecrnv o4HO U3 BELLECTB
[laHo B BMe pacTBopa C onpeaeneHHoN MaccoBoii oNeli paCTBOPEHHOMO BELLECTBA;

- HaxoXaeHe MOeKynAPHON (hOpMyrbl BELLECTBA;

- pac4yeTbl: MaccoBOM N1 00 bEMHON OoNn Bbixoaa npoAayKta peakunm ot TeopeTUYHECKn
BO3MOXXHOIO,



- pac4yeTbl: MaccoBoKn Jonun (MaCCbI) XUMUYECKOro coegnHeHna B cMecu;

- COCTaBfleHME LienoYeK reHeTUYECKON CBA3M XUMNYECKUX COEaUHEHUI (HeopraqueCKaﬂ XUMUA n
opraHmn4yeckas XVIMVIFI).

CopaepxaHue 3neKTMBHOro Kypca

Tema 1. CTPYKTYpa KOHTPOJIbHO-U3MepUTenbHbIX MatepuanoB EIM3 no xumun. Oco6eHHOCTH
CaMOCTOSITeNNbHON NOATOTOBKM LIKONLHUKOB K EIMD (1 yac)

Cneundmkaumst EI'S no xummm 2023 r. NnaH ak3ameHaumoHHon pabdotbl EMD no xumum 2023 r.
(MPUNTOXXEHWE k cneundukaumm). Kogndukatop anemMeHToB cogepaHus no XuMmmm ansi
coctasnexnsa KMMos EIM3 2023 r. KOHTponbHO-n3MepuTenbHble matepuansl no xumumn 2022-2023 r.
(aHanu3 TMNNYHbIX OLLINBOK).

Xapakrepuctuka cogepxanuns yactm A EI3 no xumun 2023 r. XapakrepmncTuka cogepkaHums
yactn B EIM3 no xumun 2023 r. XapakrepucTtuka cogepkaHmsa yactm C EI3 no xummnn 2023 r.

Tema 2. TeopeTuyeckme oCHOBbI xumun. O6wan xummsa (8 yacos)
2.1. Xumudeckuli sriemeHm

CoBpeMeHHble NpeacTaBneHnsi o cTpoeHun atoma. CTpoeHne anekTPoHHbIX 06oroYek aToMoB
3N1IeMEeHTOB MNepBbIX YeTbIipeXx Nepmnogos: s-, p- n d-3J'IeMeHTbI. SJ'IeKTDOHHaSl KOH(bI/IpraLI,I/IFl aTomMa.
OcHoBHOE 1 BO30YXOEHHOE COCTOSIHNE aTOMOB.

lMepuogmyeckmin 3akoH 1 nepunognyeckas cuctema xmummnieckux anementos [1.M. MeHgeneesa.
Paguycel atoMoB, UX nepuognyeckme U3MeHeHUs B CUCTEME XMMUYECKNX SNIEMEHTOB.
3aKOHOMEPHOCTN M3MEHEHUSI XUMNYECKNX CBOWCTB 3NIEMEHTOB U UX COEOQUHEHNI MO Nepuoaam n
rpynnam. MNoHsATME 0 pagmMoakTUBHOCTU.

2.2. Xumu4eckas c8s13b U CmpOoeHUe seulecmesa

KoBaneHTHas xumu4yeckas CBs3b, €€ pasHOBMAHOCTU (MONsipHas N HeNonsapHas), MexXaHU3Mbl
obpa3zoBaHMsA. XapakTepuCTMKN KOBaNeHTHOW CBA3N (4NMHA 1 3Heprust cBA3un). IoHHas cBs3b.
MeTannuyeckas cBs3b. BogopoaHas cBA3sb.

AnekTpooTpuuaTenbHOCTb. CTeneHb OKUCIEHUS U BaNeHTHOCTb XMMUYECKNX aeMeHTOB. Bellectsa
MOJEKYISAPHOIrO Y HEMOMEKYNSIPHOTO CTPOEHUS. 3aBUCUMOCTb CBOWCTB BELLIECTB OT 0COBEHHOCTEN
NX KPUCTamnMYecKom peLIeTKH.

2.3. Xumu4eckue peakuuu
2.3.1. Xumun4yeckasa KMHeTuka

Knaccudmkaums xmmmyecknx peakumni. TennoBon addekT XMMUYECKON peakuuni.
Tepmoxmmundeckmne ypaBHeHns. CKOPOCTb peakumn, e€ 3aBUCUMOCTb OT pPasfinyHbIX hakTOpOB.

OGpaTumble 1 HeoOpaTUMbIE XUMNYECKMNE peaKLmn. XuMndeckoe paBHoBecue. CMelleHne
XMMWUYECKOrO paBHOBECUS MO OEWCTBUEM PasfMyHbIX aKTOPOB.

2.3.2. Teopunsa anekTponuTn4eckon gmccoumaumm

AneKTponuTMyeckas guccoumaumns areKTponNUToB B BOAHbIX pacTBopax. CunbHble 1 cnabble
3NeKTponuTbl. Peakummn noHHoro obmeHa.

XapakTepHble XMMUYEeCcKne CBOMCTBA OKCMAOB: OCHOBHbIX, aMGOTEPHbIX, KUCITOTHbIX. XapaKTepHble
XUMMUYECKME CBOMCTBA OCHOBAHUN U aMdOTEPHbIX MAPOKCUAO0B. XapaKTepHble XMMNYeckne
CBOWCTBA KMCMOT. XapakTepMCTUKa OCHOBHbIX KITACCOB HEOPraHUYECKNX COeQUHEHWUIA C NO3nunn
Teopumn anekTponuTnyeckon guccounavmm (TOL).

XapakTepHble XMMUYEeCKne CBOMCTBA CONEN: CPeaHMX, KACIbIX, OCHOBHbIX; KOMMEKCHbIX (Ha
npumMepe coeanHeHW antoM1UHNUsS U UMHKa). Mmaponus conen. Cpefa BOOHbBIX pacTBOPOB: Kucnasi,
HenTpanbHas, wenovHasi. BogopoaHeii nokasatens (pH). Mhgukatopel. OnpeaeneHne xapakrepa
cpenbl BOAHbIX pacTBOPOB BELLECTB.

2.3.3. OkncnuTenbHO-BOCCTAHOBUTENBbHbIE PEAKLINN.



Peakunn okMcnuTenbHO-BOCCTAHOBUTESbHBIE, UX Knaccudmkauns Kopposnst Metannos 1 cnocobbl
3aWnThl OT HEE. DNEKTPONIM3 pacniaBoB 1 PAcTBOPOB (comnei, Lwenoyen, kucnot). Peakuuu,
noaTBepXKAaoLLMe B3aNMOCBA3b Pa3fiMyHbIX KNacCoB HEOPraHNYeCKUX COEANHEHWIA.

2.4. PeweHue mpeHUpo8OYHbIX 3aday4 nNo meme: «Teopemuyeckue oCHO8bI xumuu. Obwas
xumusi» » (mno mamepuanam KUMoe EI3 2021, 2022, 2023 22)

BbluncrieHne Macchbl pacTBOPEHHOrO BeLLecTBa, CoAepKalllerocs B onpeaerieHHon macce pacteopa
C U3BECTHOWM MaccoBol Aornei. PacyeTbl: 06bEMHbIX OTHOLLIEHMWI ra3oB Npu XUMUYECKUX peakLuUsiX.
PacyeTbl: Tennosoro apdpekta peakumn. PacyeTbl: MaccoBoi 40K (Macchl) XMMUYECKOro
coeauHeHns B cMecu. HanuncaHue ypaBHEHUI OKUCIIUTENBbHO-BOCCTAHOBUTENbHBLIX peakLui,
paccTaHoBKa KOapMULMEHTOB METOAOM 3fIEKTPOHHOro GanaHca.

Tema 3. Heopranuueckasa xumua (10 yacos)
3.1. Xapakmepucmuka Memarsisios 2/1agHbIX Moo02pyrn u Ux cCoeOuHeHuUl

O6was XapaKTepucTtuka MmeTansoB rmaBHbIX nogrpynn -1 roynn B CBA3U C UX NOJIOXKEHNEM B
nepmop,wquKoﬁ cucteme xmmmyeckmx anemeHTtos .M. MeHgeneesa u 0ocobeHHOCTH CTpOEeHnda nx
aToOMOB.

XapaKTeprle XUMUYECKNe CBOMCTBA NPOCTbIX BELLeCTB U COeMHEHNIN METANIOB - LLEMNOYHBbIX,
Lierno4vyHo3eMerlbHbIX, arntoMUHUA.

3.2. Xapakmepucmuka Hememarsisios anagHbIx nodepynn u ux coeQuHeHUl

O6Lwasn xapakTepucTmka HemeTannos rnasHbIX nogrpynn IV=VII rpynn B CBA3M € nX NONOXEHNEM B
nepunogundeckon cucteme xmmmdeckmnx anemeHtos [.. MeHgeneeBa n ocobeHHOCTAMM CTPOEHMUS
NX aTOMOB.

XapakTepHble XMMU4YecKkme CBOMCTBA NPOCTbIX BELLECTB U COeANHEHUI HeMeTannos - BOAOpoaa,
ranoreHoB, Kucropoaa, cepbl, a3oTa, docdopa, yrnepoaa, KpEMHUS.

3.3. Xapakmepucmuka nepexooHbIX 351eMEHMOB U UX COeOUHEHULU

XapakTepuctmka nepexofHbliX 3NeMeHTOB — Meau, LMHKa, XpoMa, »Kere3a Nno UX NofioXXeHuto B
nepnogndeckon cucteme xmmmdecknx anemeHtoB .. MeHgeneeBa n oCO6eHHOCTAM CTPOEHUS UX
aTOMOB.

XapaKTepHble XMMUYecKne CBOMCTBA NPOCThbIX BELECTB U COeANHEHMIN NEepexoHbIX METarnnos —
MeM, UMHKa, XpoMa, xenesa.

3.4. PeweHue mpeHupoeoYHbix 3ada4y no meme: «HeopaaHu4yeckasi xumus» (Mo mamepuasiam
KWMoe EI3 2021, 2022, 2023 22)

PacueTbl: macchl (06beMa, konnyecTBa BeLecTBa) NPoAyKTa peakunm, eCnu OgHO U3 BELLECTB AaHO
B BMAE pacTBOpa C onpeaeneHHo MaccoBOW JONeln pacTBOPEHHOroO BellecTsa.

PacueTbl: MmaccoBon unm o6beMHON JONM BbIxOA4a NPOAYKTa peakumm OT TEOPETUYECKHN
BO3MOXHOro. Pac4yeTbl: MaccoBom Jonu (Macchl) XMMU4eckoro coegmHeHmns B cmecu. Onpegenexve
pH cpenbl pacTBOpom comnen.

"eHeTn4eckas CBA3b MeXay OCHOBHbIMU KlaccaMn HeopraHn4eckmnx coegmHeHnn. KauecTBeHHbIE
peakunn Ha HeopraHn4yeckmne sellectea " NOHbI.

Tema 4. Opranmnyeckasa xumus (10 yacoB)
4.1. YareeodopoOsbi

Teopusa CTPOEHNSA OpraHMYeCcKNX CoeamnHeHN. Msomepust — CTPYKTYpHas U NPOCTPaHCTBEHHaS.
["lOMONOrM 1 roMosTIorM4YeCKNi psia.

Tunbl cBSI3EN B MOMEKyax opraHMyeckux BellecTs. Mbpmnansaums atomHbix opbutanen yrnepoga.
Paavkan. ®yHkunoHanbHas rpynna. Knaccmdumkaums n HoMeHKnaTypa OpraHu4ecknx CoeauHeEHu.

XapakTepHble XMMUYeCKne CBOWCTBA YrNeBOAOPOAOB: ankaHOB, LIMKIOAarnkaHoB, ankeHoB, ANEHOB,
ankvHoB. MNpupoaHble NCTOYHUKM YrNeBOA0POa0B, nx nepepaboTka. MexaHn3mbl peakumi
npucoeguMHeHus B opraHmyeckon xumuu. MNpasuno B.B. MapkoBHmkoBa, npasuno 3anuesa A.M.



XapaKTeprle XUMUNYeCKne CBOMCTBA apomMaTtun4ecknx yrnesoaoponos: ©eH3ona u Tonyona.
MexaHnambl peaKLI,VIVI SJ'IeKTpO(bI/IJ'IbHOFO 3amMeLlleHnAa B opraHn4Yeckmnx peakumax.

BbICOKOMOJ'IeKyJ'IFlprIe coeguHeHns. Peakunu nonmnMepumn3aumm n nonnkoHaeHcauunn. nOJ'II/IMepr.
lMnacTmacchl, BONOKHA, Kay4dyKu.

4.2. Kucnopodcodepkauwjue opaaHU4ecKue coeOuHeHUs

XapakTepHble XMMU4YecKk1me CBONCTBA NpeaenbHbIX OAHOaTOMHBLIX U MHOTOaTOMHbIX CMIUPTOB,
deHona. XapakTepHble XUMUYeckne CBOWCTBA anbaernaos, npeaenbHbiX KapGoHOBbIX KUCHOT,
CNOXHbIX 3chMpoB. Bruonornyeckn BaxHble BELWECTBA: YrneBoabl (MOHOcaxapuabl, Aucaxapuabl,
nonucaxapvapl). Peakumn, nogreepxaatoLime B3auMoCcBsi3b YrieBoAopoaoB 1

KMCMNopoacoAep allyx OpraHN4ecknx CoeauHeHN.

OpraHnyeckne coeguHeHns, coaepKallme HECKONbKO PYHKLMOHaNbHbIX. OCOBEHHOCTU XUMMYECKMX
CBOWCTB.

4.3. A3OITICOOGD)K8LL{U6 opeaHu4ecKue coeduHeHus1 U buonozu4ecKU 8axXHble opecaHu4ecKue
egeuwiecmsa

XapakTepHble XMMUYecKkne CBOMCTBA a3oTcoaepallmx opraHN4eCcKUX CoeaUHEHNN: aMUHOB U
aMUHOKMCOT. buonornyeckn BaxHble BELLECTBA: XNpbl, 6ENKU, HYKNENHOBbIE KUCNOThI. [OPMOHBI.
®epmeHTbl. MeTannopraHuyeckne coeauHeHns.

4.4. PeweHue npakmu4eckux 3aday no meme: «Op2aHuyeckasi xumusi» (no Mamepuasnam
KWMoe EI3 2021, 2022, 2023 22)

HaxoxgeHne mornekynapHon oopMynbl BelecTsa. ['eHeTuyeckas CBsA3b MEXAY HeOpraHMYeckumMm u
opraHn4eckMMu BelLecTsamu. [[eHeTU4eckas CBA3b MeXay OCHOBHbIMU KflacCamu HeEOpraHUYeCcKnx
BellecTB. KauecTBeHHble peakumy Ha HEKOTOpPbIE KNacChbl OPraHNYeCcKnX coeanHEHNN (ankeHol,
ankaHbl, CNUPThI, anbaernabl, kKapOoHOBbIE KNCNOThI, yrneBoabl, 6enku). NaeHTudmrkaums
OpraHN4YeCcKnX CoeauHEHNI.

Tema 5. O606LeHNe N NOBTOpeHMe MaTepuana 3a Kypc WKOMbHbIA XuMmum (5 yacos)

OCHOBHbIe MOHATUS K 3aKOHbI Xumun. MNMeprnoanyeckunii 3akoH I.M1.MeHaeneeBa n ero puanyeckumii
cMbicn. Teopusa CTpoeHus opraHndecknx sellects A.M. bBytnepoBa 1 0COGEHHOCTM OpraHUYECKUX
coegmnHeHnin. OKUCIUTENBHO-BOCCTAHOBUTESbHbIE peaKLMn B HEOPraHUYECKON 1 OPraHn4ecKom
Xnmun. FeHeTrYeckasn CBsI3b MeXay HEOPraHMYeCKMMM U OpraHMYECKUMMN COEOUHEHNSIMM.
AKkcnepMeHTanbHbie OCHOBbI OPraHNYeCKON 1 HEOPraHNYECKON XUMUN.

PaboTa ¢ KOHTPONbHO-U3MepUTENbHBIMU MaTepuanamm EF3 no xummn.
Hmoeoenili KoHmporsib 8 hopme EID.

TemaTtn4yeckoe nnaHupoBaHue

[ata npoBeneHus

Ne Konwnue- 3aHATUN
HanmeHoBaHue pa3genoB v Tem CTBO
n/n YyacoB Mnanun- dakTn-
pyemas Yyeckasi
1 CTpyKTypa KOHTPONbHO-U3MepUTenbHbIX MaTepuanos EIND 14

no xummn. OcobeHHOCTU caMOoCTOATENbLHOW NOArOoTOBKU
wKonbHuKoB K ElN3

1.1 | CTpyKTypa KOHTPOMbHO-U3MEPUTENbHLIX MaTepuanoB. TUNoOBLIE 1
OLIMOKKN NpK BbINONHEHUU 3agaHmn EI3 no xnmun.
OcobeHHOCTM NoAroTOBKM K 3K3aMeEHY.

2 TeopeTn4yeckme oCHOBbI xumMuun. O6Lasa xumms 8y

2.1 XUMNYECKUIN SNEMEHT N XMMUYECKas CBSA3b. 1




2.2 | PeweHne 3aga4y no teme: « XMMUYECKUI anNemMeHT 1 XuMmmn4yeckas 1
CBSI3b».

2.3 | Xumunyeckasa KMHeTUKa. 1

2.4 | PeweHue 3agay no teme: «XMMmUYecKasi KUHETUKa». 1

2.5 | Teopua anekTponmMTUYEeCcKon guccoumauuu. 1

2.6 | PeweHue 3agay no teme: «Teopust SNeKTpOnmnTUYEeCcKom 1
auccounaupum.

2.7 | OkucnnTenbHO-BOCCTAHOBUTESbHbLIE PeakLUnn. 1

2.8 | PeweHnne 3agay no teme: «OKMCNNTENbHO-BOCCTAHOBUTEIbHbIE 1
peakummy.
3 HeopraHunyeckasa xmmus 104
3.1 | XapakTtepucTuka MeTansioB rnaBHbIX NOArpynmn u ux 1
COEaMNHEHNN.

3.2 | PeweHnwne 3agay no teme: «llleno4vHble n WenoYyHo3eEMeESbHbIE 1
3MNEMEHTbI U NX COEAUHEHUSI, antOMUHUIA U Er0 COEANHEHUAY.

3.3 | XapaktepucTuka HemMeTannoB rnaBHbIX NOArPYynn uU nx 1
coefMHeHnn (ranoreHsl, nogrpynna KMCcnopoaa, Bogoposa).

3.4 | PeweHne 3agay no teme: «[anoreHbl». 1

3.5 | PeweHue 3agay no teme: «lloarpynna kucnopona, BOAOPOA». 1

3.6 | XapakTtepucTuka HeMeTannoB rMaBHbIX NOArPYnn u nx 1
coeauMHeHun (nogrpynna a3oTta, noarpynna yrnepoaa).

3.7 | PeweHue 3agay no teme: «loarpynna asoTay. 1

3.8 | PeweHune 3agay no teme: «loarpynna yrnepoga. 1

3.9 | XapakrepucTtuka MeTannoB NoGOYHbIX NOArPynn U UX 1
COEeOMNHEHNN.

3.10 | PeweHune 3agay no teme: «Xapakrepuctmka meTansos 1
NOOOYHbLIX NOATPYNM U UX COEOUHEHUINY.

4 OpraHu4yeckasa xMmus 10y
4.1 | Teopusa CTPOEHMSI OpraHNYecKnx coeguHeHun. isomepus. 1
4.2 | YrneBogoponbl — arnkaHbl, arnkeHbl, LuKnoasnkaHbl, ankuHbl, 1

ankagueHbi.
4.3 | PeweHune 3agay no teme: «lpeaenbHble YrineBoaopoabl». 1
4.4 | PeweHune 3agady no teme: «HenpeaenbHble yrneBoaopOabI». 1
4.5 | ApomaTtnyeckme yrnesonopoabi. 1
4.6 | Kucnopogcogepxalue opraHnyeckne coeamHeHns 1
(cpaBHMTENbBHAsA XapakTepucTnka CNMpTOB, anbAernaos u
KapOOHOBbIX KACIOT).
4.7 | PelweHue 3agau.
4.8 | PelweHue 3agau. 1
4.9 | AsoTcogepxalume opraHudeckne coeguHeHnsa n Gruonornyeckm 1

BaXXHbl€ BeLlEeCTBA.




4.10 | PeweHne 3agau. 1
5 0O606LeHne n NOBTOpeHMe MaTepuarna 3a WKONbHbIN KypcC 64
XUMUU

5.1 | O6obeHrne maTepmnana no Teme LLKONbLHOro kypca «ObLuas 1
XUMUS» - PELLEHNE CIOXHBLIX 3afa4, pa3dop TUMMYHBIX OLUMOOK.

5.2 | O6oblieHre maTepmana no TeMe LIKOMbHOro Kypca 1
«HeopraHn4yeckast xumusi» - peLleHne CnoXxHbIX 3agad, pasbop
TUMNUYHBIX OLLNOGOK.

5.3 | O6obLieHne maTepmana no TeMe LUKOMbHOro Kypca 1
«OpraHuyeckas XMMusi» - peLLleHNe CroXHbIX 3afaqv, pasdop
TUMNUYHBIX OLLNGOK.

5.4 | Mmoeoenili KoHMposb 8 ghopme ED. 1

5.5 | Mmozoenili KoHmposb 8 hopme ED. 1
Peseps 1




