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1. MACHIOPT PABOYEM ITPOT'PAMMBI YUYEBHOM JJUCIUIIJIMHBI

XUMHUS

1.1. Ob61acTh NPUMEHEHHUA POrPAMMBI

PabGouast mporpamMmma ydeOHON AMCHMIUIMHBI SIBISIETCS YacTbl0 OCHOBHOMU
npodeccuoHanbHOM 00pa30BaTENIbHON MPOTrPaMMBbI CPEAHETO MPOo(hecCHOHATBHOTO
oOpa3zoBaHus Ha 6a3e OCHOBHOTO oO11ero oopazoBanusi B cootBerctBuu ¢ ®I'OC mo

cneruanbHocTu 54.02.01 JIu3aiin (1o otpacisim)

1.2. MecTo OMCUMIUIMHBI B CTPYKTYpe OCHOBHO# mpogeccnoHaIbLHOI
o0pa3oBaTeIbHOM POrPAMMBI.

VYyeOHast TUCUMIUIMHA BXOJUT B 00111€00pa30BaTENbHBINA LUKIL.

1.3. Ilesan u 3a1a4u JUCHHUILUIMHBI — TPEOOBaHUSI K Pe3yJbTaTaM O0CBOEHUsI
AUCUMITHHBI.

ConeprxaHne nporpaMmbl «XUMHS» HAIPABICHO HA JTOCTHXKEHHUE CIEAYOIINX
LETICH:

- (opmupoBanue y oOyyarolUXcsi YMEHHUS OLIEHWBATh 3HAYUMOCTb
XUMHAYECKOTO 3HAHUS JUIS1 KAXKIOTO YEJIOBEKa;

- opMUpOBaHUE y 00yHaIOIUXCs IEIOCTHOTO MPEACTaBICHUSI O MUPE U POJIU
XMMHHM B CO3JaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAapTHUHBI MHUpPA; YMEHUs
OOBSACHATh OOBEKTHl U MPOLECCHl OKPYKAIOIIEH JEUCTBUTENILHOCTU: MPUPOIHOMH,
COLMAJIBHOM, KYJIbTYPHOM, TEXHUYECKOW CPEAbI — UCIIOIB3YSl JI ITOTO XUMUYECKUE
3HAHUS,

- pa3BUTHE Y 00YYaIOIIUXCA YMEHUN pa3innyaTh (PakThl U OLEHKH, CPABHUBATH
OLICHOYHBIE BBIBOJBI, BUIETh UX CBS3b C KPUTEPUSAMM OLICHOK U CBSI3b KPUTEPUEB C
OMpEJEICHHOW  CUCTEMOM  IIeHHOocTel, (opmynupoBaTh M OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;

- mnpuoOpeTeHne O0OyYarolmMMHCS OIBbITa Pa3HOOOPAa3HOW NEeATEIbHOCTH,



NO3HAHWA M CaMOIIO3HAHUWSA;, KIFOUEBBIX HABBIKOB, HMMEIOUIUX YHHBEPCAIBHOE
3HAYEHHUE VISl PA3JIMYHBIX BUJIOB JACSATEIBHOCTH.

3aHATHA [0 TUCIUIUINHE COEUCTBYET (DOPMHUPOBAHUIO OOIIMX KOMIIETCHIIUM:

OK 1. [loHumaTh CyIIHOCTh M COIMAJbHYIO 3HAYMMOCTh CBOEW Oymyuiei
npodeccu, MPOSIBIISITH K HEM YCTOMYUBBIA UHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO [€ATEIBHOCTh, BBIOMPATh THIIOBHIC
METOAbl W CIOCOOBI BBHIMOJHEHUS NPOo(ecCUOHANBHBIX 3a/lady, OICHUBATh HUX
3 PEKTUBHOCTD U KA4E€CTRO.

OK 3. IlpuHuMaTh pelieHusl B CTaHJAPTHBIX U HECTAHAAPTHBIX CUTYalUAX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBisTh MOUCK U UCIOJIB30BaHUE MH(POPMALMH, HEOOXOAUMOM
11 3¢ (EKTUBHOTO BBIIOJIHEHUS MPOPECCUOHATIBHBIX 3a/1a4, TPO(ECCUOHATBHOTO U
JUYHOCTHOTO PA3BUTHUS.

OK 5. Hcnonb3oBaTh MH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUU B
npohecCHOHANBHOMN NesSTENbHOCTH.

OK 6. PabGotarb B KOMJIEKTMBE W B KoMaHze, 3((PEeKTUBHO oOmaThCA C
KOJJIEraMH, PYKOBOJICTBOM, TOTPEOUTENSIMH.

OK 7. bpatp Ha ceOsi OTBETCTBEHHOCTh 3a pal0OTy HWIEHOB KOMAaHbI, 3a
pE3yNbTAT BHINOJIHEHUS 3aJIaHUN.

OK 8. CamocrosiTenbHO OmpenensaTh 3adadud  Npo(ecCHOHATBLHOTO U
JUYHOCTHOTO PAa3BUTHUS, 3aHUMAThCA CaMOOOpPa30BaHUEM, OCO3HAHHO IJIAHUPOBATh
MOBBILIICHHE KBATU(PUKAIIH.

OK 9. OpueHtHpoBaThCsi B YCJIOBHUSX YacCTOM CMEHBI TEXHOJOTHI B

podeCCUOHATIBHON JIEATEIIbHOCTH.

1.4. KotnyecTBO 4acoB Ha OCBOEHHE MPOrPaMMbI 1M CHUIJIMHBI:
O6beM oOpaszoBaTeIbHON MPOTpaMMbl YUeOHOW MUCIHMUIUIMHBI /2 Yaca, B TOM
qHCIIe:

00s13aTeIbHON ayTMTOPHOM y4eOHOM Harpy3Kku /2 Jaca.



2. CTPYKTYPA U COJAEP KAHUE YYEBHOM JUCIUIIINHBI
2.1. O6beM yueOHOM JUCHUIUIMHBI U BUAbI Y4e0HOH padoThl

Bupa yueOHoii padoThI Konuuecmeo
uacoe

O0beM 0o0pa3oBaTeIbHOM NPOrPaMMbl YUEOHOM IMCIHUILIMHDI 72
B TOM YHCIJIE:

O6si3aTeibHAsI ayIMTOPHAasi yueOHasi Harpy3ka (Bcero) 2
B TOM YHCJIE:

JIabopaTopHO-NIPAaKTHYCCKHUE 3aHSITHUS 64
TeopeTnueckoe oOyUeHUE 6
IIpomexkyrounas arrectanus (1nddepeHIMPOBAHHBII 3a4€T) 2




2.2. TemaTu4ecKHUil IJIaH U coJep:KaHue Y4eOHOH TUCIUIJINHBI XUMMS

HaumenoBanue pa3ienoB u Tem Copepxanue yueOHOro MaTepHana, mpakTu4eckue padoThl,
CaMOCTOSITeNIbHBIE paOOThI 00yUArOIIUXCS

O0BeM
4acoB

YpoBeHb

YCBOCHUS

Beenenune HayuHnble MeTO/1bI TO3HAHUS BEMIECTB U XUMUYECKUX ABJIEHUN. POJb SKCniepuMeHTa u
TEOpUHU B XUMHUHU. MoAeIpoBaHNE XUMUUECKUX MTPOIECCOB. 3HAYEHUE XUMUU TIPU
ocBoernu npodeccuu CIIO u cnenmanpaoctelt CI1O TexHryeckoro mpoduis

PO eCCUOHATBHOTO 00pPa30BaHUS.

Paznea 1. OO0mas 1 HeOpraHu4ecKasi XuMusl.
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Tema 1.1. OcnoBHble noHATHA U | BemectBo. ATom. Monekyna. XuMmuueckuit aneMenT. [IpocTeie u ci10KHbIe BEIIecTBa.
3aKOHBI XUMHUH. KadecTBeHHEII W KOJIHMYECTBEHHEIM COCTaB BCIIIECTB. OTHOCHUTENILHBIE aTOMHAs
MoJieKyJsipHass Macchl. KoanuecTBo BemiecTBa. 3aKOH COXPAaHEHUS MAacChl BEIIECTB.
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJSPHON CTPYKTYphl. 3aKOH ABOTAaJpO.
PacuyerHble 3amaun Ha HaxOXICHHE OTHOCHTEIHHOW MOJIEKYISIPHON MAacchl,
ONpEIETICHUE MACCOBOM JIOJIH.

AJ'IJ'IOTpOHI/IH. CTeXI/IOMeTpI/ISI. PacdeTtHrie 3agaun Ha OIIpCACIICHUC MacCOBOM J0JIH
XUMHUYCCKUX 3JICMCHTOB B CJIIOKHOM BCHICCTBCE.

Tema 1.2 Ilepuonuueckuit 3akoH | Ilepmoguueckas Tabiavma XUMHYECKMX 3ieMeHTOB. CTpyKTypa NepHOIHMYECKON
n Ilepuonnueckass  cucrema | TaOJUIBL: IEPUOABI, TPYNIBI. ATOM - CIOXKHAs YacTula. Sapo (MpOoTOHBI U HEUTPOHBI)
xuMudeckux osnementoB  JI.M. | m snextpoHHas obGonouka. M3otombl. CTpoeHHe >JIEKTPOHHBIX 0O0O0JIOUEK aTOMOB
MeHieneeBa 1 CTpOEHHE aToOMa. IEMEHTOB MalbIX NepHoAoB. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX O000JIO0YEK
aTOMOB 2JIEMEHTOB OOJBIIMX Mepro0B. [loHsATHE 00 OpOHTaANISX S- p- d- OpOUTANH.

IIpakTuyeckas padora 1
MopaenupoBanue nocrpoerus Ilepuonnyeckoil TabaUIbl XUMHYECKUX YJIEMEHTOB

Otkpeitue .M. MenaeneeBbiM [lepuoguueckoro 3akona. Ilepuoamyeckuii 3akoH B
dopmynuposke J[.U. MenneneeBa CoBpemennas QopmymnupoBka [lepuonndgeckoro
3aKOHA. 3HAYCHHUE EPUOANYECKOro 3aKkoHa 1 [leproanueckoit CuCTeMbl XUMUYECKHX
anemenToB .M. MeHneneeBa mid pa3BUTHS HAayKd W IIOHMMAaHUS XUMUYECKON
KapTUHBI MUpA.




Tema 1.3 CtpoeHue BemiecTa

HNonnas xumuueckas cBA3b KaTHOHBI, MX 00pa3oBaHHME M3 aTOMOB B pe3yJbTaTe
mporecca OKUCICHUsI. AHUOHBI UX 00pa30BaHKE M3 aTOMOB B pe3yJsibTaTe mpolecca
BOCCTaHOBJICHMs. MIOHHAs CBA3b KaK CBA3b MEKJY KaTHOHAMHU M AHMOHAMH 3a CYET
AJIEKTPUUECKOTO MpUTshKeHus1. Kitaccudukams noHoB.

KoBanenTHass xumuyeckas cBA3b. MeXaHU3M 00pa3oBaHUs KOBAJIEHTHOH CBS3H.
DneKTpooTpuLaTeIbHOCTh. KOoBaJIeHTHBIE MOJspHAs U HenousipHas cBsi3u. CBoicTBa
BEIECTB C MOJEKYJISAPHBIMM M aTOMHBIMM KPUCTAUIMYECKUMU PpELIETKAMMU.
Mertannuueckast cBs3b. OU3MUECKHE CBOMCTBA METAUIOB. ArperaTHble COCTOSHUS
BEIIECTB M BOJOpoJHas cCBsA3b. JlucmepcHble cucreMsl. [lucmepcHas ¢aza u
JTUCIIEPCUOHHAS CpeJa.

IIpakTnyeckas padora Ne 2
Omnpenenenue GU3NYECKUX U XMMUYECKUX CBONCTB BOBI.

IIpakTHyeckas padora Ne3
Onpenenenre XMMHUYECKOTO COCTaBa BOJOIPOBOIHOM BOJIBI.

HNonnsle kpucramnmyeckue pemérku. CBONCTBA BELIECTB € HOHHBIM THUIIOM
KPUCTAUIMYECKON PEMmETKH. MONEKYJIApHbIE aTOMHBIE KPHUCTAIMYECKUE PEHIETKH
KOBAQJICHTHOM XMMHUYECKOM CBA3M. MeTranyeckass KpUCTaUIMYecKas peleTka U
MeTaJlJIn4YecKasi XMMHUYecKas CBs3b. TBEpHOE, >KUJIKOE U ra3o00pa3HOe COCTOSHUE
BemecTs. Uucrteie BemecrBa U cMecu. [lomarne o cmecu BemectB. Ilonsatne o
KOJUIOMAHBIX cuctemax. Kinaccudukanus AUCrepcHbIX CUCTEM.

Tema 1.4. Boga. PacTtBophI.
DIIEKTPOTUTHYECKAS
JTUCCOITHAITNS.

Bonsl. PactBopsl. PactBopenue. Bona kak pacrBopurens. PacTBOpUMOCTh BEILIECTB.
HacebllienHble,  HEHACBIIEHHBIE,  TMEPECHINIEHHbIE  PAacTBOPBIL.  3aBUCHUMOCTh
PacTBOPUMOCTU Ta30B, KXUAKOCTEH U TBEPABIX BEIIECTB OT PA3NUYHBIX (PAKTOPOB.
DNEKTPONUTHYECKAsT JTUCCOIUAINS. OJEKTPOJUTHI W HE JJIEKTPOiuThl. CTerneHb
ANEKTPONUTHYECKOM nucconnanuu. Crnadble W CUIIbHBIC AIEKTPONUTHIL. KUCIOTHI,
OCHOBAHMS U COJIM KaK AJIEKTPOJIUTHI.

IIpakTnyeckas padora Ned
[IpuroroBnenue pacTBopa 3alaHHON KOHIIEHTPAIUU.

MaccoBasgs 1078 pacTBOPEHHOrO BellecTBa MeXaHU3Mbl  3JIEKTPOJIUTHUECKOU
JUCCOUMAMU I8 BEHIECTB C  PA3JUYHBIMU TUIAMH XHMHUYECKOW  CBS3H.
I'mapartupoBaHHble ¥ HETUAPATUPOBAHHBIE MOHBL. OCHOBHBIE TOJOXKEHHUS TEOPUU
AJIEKTPOJIUTAYECKON AUCCOIUALINH.




Tema 1.5. Kimaccudukarus
HEOPTraHUYECKUX COSTUHECHUH U
HUX CBOMCTBA.

Kucnorst u wux cBoiictBa. KHCIOTBI Kak AJIEKTPOJIUTHI, HUX KIacCU(PUKALIUA.
XUMHUYECKUE CBOICTBA KUCIOT. OCHOBHBIE CIIOCOOBI MOTy4eHUs KUCIOT. OCHOBaHUS U
ux cBoicTBa. Mx kinaccudukanus mno pa3iuyHbIM Ipu3HaKaM. XUMHUYECKHUE CBOWMCTBA
OocHOBaHUWU. Pa3iiokeHHe HEpaCTBOPUMBIX B BOje OCHOBaHWUU. OCHOBHBIC CIIOCOOBI
MOJIy4EHUsI OCHOBaHUM.

Comu n ux coiictBa. Conu cpeaHue, KUCIbIe U OCHOBHbIE. XMMHUECKHUE CBOMCTBA
CoJieil B CBETE TEOPUHU IIIEKTPOIUTHUECKOHN nucconnanuu. CrnocoObl MOTydeHHs COJIEH.
I'maponus cosen.

Oxcuppl u ux cpoiictBa. ConeoOpasyromire u HecolieoOpa3yolne okcuabl. OCHOBHBIE,
aM(OTEepHBIE U KUCIOTHBIE OKCUIbI. XUMHUECKHUE CBOICTBA OKCUI0B. [lomyuenue
OKCH/JIOB.

IIpakTnueckas padora NeS
HcnibiTanrne pacTBOPOB KUCIOT MHAMKATOpaMu. B3anmopeiicTBue MeTasmioB ¢
KHCJIOTaMU. B3aHMOHCﬁCTBH€ KHCJIOT C OKCHuaaMH1, OCHOBaHUAMMU, COJISIMU.

IIpakTnyeckas padora Ne6

HcnbiTanue pacTBOpOB LIes04Yel MHAMKAaTOpamMu. B3anmoaencTeue conei ¢
MeTaJlJIaMU.

I'maponus couneit.

XHMMHWYECKUE CBOMCTBA KHUCJIOT B CBETE€ TEOPUU DIEKTPOJMTUYECKOW AUCCOLMALIMU.
Oco0eHHOCTH B3aUMOJAEWUCTBUS KOHUEHTpUPOBaHHON CepHOW M a30THOM KHUCIOT C
MeTaJulaMi. XUMHUYECKUE CBOMCTBA OCHOBAaHUU B CBETE€ TCOPUU DIIEKTPOIUTHUYECKOU
nuccornuanuu. PasznojkeHne HEpacTBOPUMBIX B BOJE OCHOBaHUW. 3aBHCHMOCTH
XapakTepa OKCHJa OT CTEMEeHHM OKHUCIEeHHUs oOpasyromero ero Meramuia. [IpaBuia
pa3baBieHUs CEpHOM KUCIOTHI. Vcronbp3oBaHNe CEpHON KUCIOThI B IPOMBIIUIEHHOCTH.
Enxue menoum u uX HCIONB30BaHME B MNPOMBINUIEHHOCTH. Kucmora, mnienous,
HeWTpanbHas cpena pactBopoB [lonstue o pH.

Tema 1.6. XuMuueckue peakimm.

Knaccudukanus xumuuyeckux peaknuil. OOpaTumble W HeOOpaTUMbIE PEaKIHH.
I'oMoreHHbIe U reTeporeHHble peakuu. DK30TePMUYECKUE U SHIO0TEPMHUUECKHE peak-
nuu. TerutoBod 3¢ ekt xuMudeckux peakuuil. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE
peakuuu. Crenenb okucineHus. OKUCIUTENb M BOCCTaHOBIIEHHE. BoccraHoBuTens u
okHcieHue. Merox  aneKTpoHHOro OamaHca JUIsL  COCTABIICHHsSI  yYpaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakiuil. CKOpPOCTh XUMHUUYECKHUX PEaKIUH.
[loHsITHE O CKOPOCTHM XMMHYECKMX peaklui. 3aBUCHUMOCTh CKOPOCTH XHUMHYECKHX




peakuuii OT paznu4HbIX (PAKTOPOB: NPUPOIBI PEATUPYIOUIMX BEIIECTB, HX
KOHIICHTpPALlUU, TEMIIEPaTypbl, MOBEPXHOCTU COMPUKOCHOBEHUS M HCIOJIb30BAHUS
karann3aTopoB. OOpaTUMOCTh XUMUYECKUX PEaKIUil.

IIpakTnueckas s padora Ne7
Peakius 3amenieHust Me JKeJIe30M B pPacTBOpPE MEIHOrO Kynopoca. Bzaumoneiictsue
COJITHOM KHMCJIOTBI C MeTaJulaMi. B3auMoeincTBre OKCHIa MEU C CEPHOM KUCIIOTOM.

Peakiuu coenmHeHuH, pa3iokKeHus, 3aMelieHns, oomeHa. Katanmutuueckue peakiuu.
Tepmoxumuueckue ypaBHeHus. OOpaTuMble U HEOOpaTHUMbIE peaKklUU. XUMHUECKOE
paBHOBecHE U CIIOCOOBI €ro cMelleHus. PereHre oOKUCauTenbHO-BOCCTAHOBUTEIbHBIX
peaKuuid.

Tema 1.7.
MeTtamuisl 1 HEMETAJLIBI.

Mertasmnel. @uzndeckue cBoiicTBa MeTayuioB. Knaccudukanuys METauioB 1Mo pa3aIndHbIM
npu3HakaM. XMMHUYecKkue cBoicTBa MeTayuioB. OO0IMe crocoObl MOIy4YeHUs! METAIIIOB.

Hemeramnsr - IMMPOCTBIC BCUICCTBA. OKHCIUTETbHBIC M BOCCTAHOBUTEIBLHBIC CBOMCTBA
HEMCTAJIJIOB B 3aBUCUMOCTH OT UX IMOJIOKCHUSA B PAAY SJICKTPOOTPHULIATCIBHOCTH.

IIpakTnueckas padora Ne§
O3HaKOMJIEHHE CO CTPYKTYPaMH CEpHOro M 0esIoro yyryHa 3akajika U OTITyCK CTaJlu.

IIpakTnueckas padora Ne9
Penienune sKcriepuMeHTAIbHBIX 33/]1a4 (OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE).

Oco0eHHOCTH CTPOEHUS aTOMOB U KPUCTAJUIOB. DJIEKTPOXUMUYECKUH Psil HAPSXKEHUI
MeTtauioB.  Mertamnorepmus. [lonstne o wmeramnypruu. [lupomerammyprus,
TUAPOMETALTYprus, sNeKTpoMeratyprusi. CruiaBsl yepHble U 1iBeTHbIE. OCOOEHHOCTH
CTPOEHUSI aTOMOB HEMETAJUIOB. 3aBUCUMOCTh CBOMCTB I'aJIOTEHOB OT UX MOJOXKEHUS B
MIEPUOTUYECKON CHCTEME.

Pasznea 2.

IIpeamer oprannyeckoil XuMun. Teopusi CTpoeHNS OPraHMYECKUX COeIMHEHUI.
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Tema 2.1. OCHOBHBIE TTOHSITHUS
OpraHUYeCKOU XMMUU U TEOpUs
CTPOEHHUS OPTaHUYECKHUX
COEJIMHEHUHN.

Oprannueckas xumust A.M. bytiepoBa. OCHOBHBIE MOJIO)KEHHUSI TEOPUH XUMHUUYECKOTO
crpoenusi. M3zomepust u uzomepbl. XuMudeckue (GopMylbl M MOJEIHM MOJIEKYNI B
oprannueckoil xumuu. Kiaccudukanus opraHuyeckux BemecTB. [omonoru u
romoutorust. Hagano Homenknatypst IHPAC.

IIpakTuyeckas padora Nel(
W3roroBieHuss MoelIeld MOJIEKYJI OPraHUYECKUX BEIECTB.
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[Ipupoanbie, HCKYCCTBEHHBIE M CUHTETUYECKHE OpraHudeckue BeuiectBa. CpaBHEHHE
OpraHMYECKUX BEIECTB C HEOpraHM4YecKMMU. BaneHTHOCTb. XUMHYECKOE CTpOEHUE
KaK TOpPSAOK COEIMHEHHUS aTOMOB B MOJIEKYJbl 1O BajdeHTHOCTH. Kiaccudukanus
BEIIECTB [0 CTPOCHUIO YIIICPOJHOTO CKEJNeTa M HATU4HUI0 (DYHKIHMOHAIBHBIX TPYIIIL.
Knaccudukanmss peakiuii B OpraHMYecKOd XuMHH. Peaknuu mTpUCOeTUHEHUS,
OTILEIJICHNUS, 3aMeleHus. Peakiiuu nsomepusaluu.

Tema 2.2. YriueBoaopoasl U HX
MIPUPOIHBIC UCTOYHHKHU.

AJIKaHbI, TOMOJIOTHYECKHH pANl, U30MEpUs M HOMEHKIATypa aJIKaHOB. XHMMHYECKHE
CBOMCTBa aJKaHOB (M€TaHa, »9TaHA). TOPEHHUE, 3aMEIICHHE, Pa3JI0KEHHUE,
nerugpupoBanue. [IpuMeHeHne ankaHOB HA OCHOBE CBOMCTB.

AnKeHbl. DTUJIEH, ero noxydeHue. ['oMomoruueckuil psij, U3oMepusi, HOMEHKJIATypa
alKeHoB. XHMMHUYECKHME CBOICTBA OTUJIEHA: TOPEHHE, KAueCTBEHHBbIC pPEaKIuH,
ruaparanus, noaumepusanus. [I[puMmenenne sTuaeHa Ha OCHOBE CBOMCTBA.

Huensl. [loHsTHe O AMeHaXx Kak YIJIEBOJOPOAaX C JBYMsS JBONHBIMU CBSI3SIMHU.
Xumuueckue cBoicTBa Oyranuena-1,3 u uzonpena: odeciiBednBanre OPOMHON BOJIBI U
MOJIMMEPHU3ALUA B KAYUYKH.

AnerusieH. XMMHYECKHUE CBOMCTBA alleTHIICHA: TOpeHHe, oOeclBeunBaHUE OPOMHOM
BOJIbl, IPUCOEIUHEHUN XJIOpPOBOAOpOAa M rujapartauud. lIpumenenue aueruneHa Ha
OCHOBE CBOWCTB.

benzon. Xumnueckue cBoiicTBa OeH301a: TOpEeHHE, peakiuu 3amerienus. [[pumenenue
OeH301a HA OCHOBE CBOMCTB.

IIpakTnyeckas padora Nell
O3HakOMJIEHHE C KOJUIEKIMEeH 00pa3loB HePTH U TNPOAYKTOB €€ mepepadoTKH.
O3HaKOMJIEHHE C KOJUIEKLIMEH KaydyKOB.

Harypanenbelli m cuHTeTMUeckHe Kaydykd. PesmHa. MexknaccoBas u3oMepus ¢
ankaguckamu. [IpupoaHbIil ra3: cocTaB, MPUMEHEHUE B KadecTBe TormBa. Hedts.
CocraB u nepepabotka Hetu. [leperonka Hedtu. Hedrenpomykrsl.

Tema 2.3. Kucnopon coaepixaiiue
OpTaHUYECKUE COCAMHEHUSI.

Crouprtel. TloHsiTHE O TpeAeNbHBIX OJTHOATOMHBIX CHUPTaxX. XHWMHUYECKHE CBOMCTBA
JTaJloHa: B3aMMOJEICTBHE C HaTpueM, oOpa3oBaHUE MPOCTBHIX U CIOXKHBIX A(PUPOB.
Oxkucnenne B anpaerui. I[IpuMeHeHune 3TalloHa Ha OCHOBE CBOWCTB. KauecTBeHHbIE
peaKuuu Ha MHOTrOaTOMHbIE cUpThL. [Ipumenenne riunepuna. ®enos. usznyueckue u
XUMHYECKHE CBOMCTBA (peHoMa.

Anpnerunpl. [Tonstue 06 ampaeruaax. @opMaibIerua U €ro CBOWCTBA: OKUCICHUE B
COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOUIUW  CIHPT.
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[Ipumenenue popmaiibieruia Ha OCHOBE CBOMCTB.

Kap6onoBbie kucnotel. [loHsiTHE O KapOOHOBBIX KHCJIOTaX. ['OMOJOrMUEcCKHH psif
IIPEJENIbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBONCTBA YKCYCHOH
KHCJIOTBI: OOIIHMe CBOMCTBA ¢ MUHEPAIBHBIMU KHUCIOTAMU U PEAKIUS dTEPUPUKAIHIH.
[IpumeHeHne yKCyCHOM KUCJIOThl Ha OCHOBE CBOMCTB.

Crnoxuble 3gupsl 1 xupbl. [lomydeHue cloxHbBIX 3QHUPOB peakuueil srepudukanuu.
[Ipumenenue cioxHbIX 3(UpoB Ha oOcHOBe cBOMCTB. Kiaccudukauus >Xupos.
XUMUYECKHE CBOMCTBA JKUPOB: TUIPOJIM3 U THAPUPOBAHUE KHUJIKHX IKUPOB.
[IpumeHeHue KUPOB HA OCHOBE CBOUCTB.

VYraeBoasl, UX Kiaccuukanus: MOHOcaxapuzbl (TIIOKo3a, (GpykTos3a), aucaxapuibl
(caxapo3a) M monMcaxapuabl (Kpaxmajdl W LEeUI0i03a). XUMHYECKHE CBOHCTBA
TJIFOKO3BI: OKUCIICHUE B TIIFOKOHOBYIO KHCJIOTHI, BOCCTAHOBJIEHUE B COPOUT, CIUPTOBOE
cnupToBoe OpokeHue. [IpuMeHeHne riaoKo3bl Ha OCHOBE CBOMCTB.

IIpakTnueckas padora Nel2

PacTBOpeHue riMuepuHa B BOAE M B3aUMOJACWCTBHE C THUAPOKCHJIOM MEJH.
B3anMoneiicTBre TIIIOKO3BI M caxapo3bl C THAPOKCHIOM Mean. KauecTBeHHas peakuus
Ha Kpaxmai.

[Tonyuyenue sTaHona Opo’keHHE TIIOKO3bl M THApaTaluel 3TuieHa. ['mapokcuibHas
rpynna Kak (yHKIHOHaJbHAs. AJIKOTOJIU3M, €ro TOCIEACTBUA JUIsl OpraHu3Ma
yenoBeka U mpenynpexjaeHue. [lpumeHeHue (eHona Ha OCHOBE CBOWCTB.
KapOoxkcuibHas rpyma kak (yHKIMOHabHAasl. BrIcIIne )KUpHbIe KUCIOTHI KaK IpUMep
NaJIbMUTUHOBOIN U cTeapuHOBON. CiokHbIe 3(UpHl B PUPOJE, UX 3HaYeHHe. Mpuia.
I'moko3a - BemecTBO ¢ JABOMCTBEHHOM (yHKIMEH aibJerujocnupT. 3HAYeHHE
VIJIEBOJOB B JKMBOM mpupojie W B KU3HU denoBeka. [loHsTHe o peakmusx
[lonMKoOHAEHCAIMM U TUAPOJIN3a HA IPUMEPE B3aMMOIIPEBPALLICHUI:

I'mroko3a <->nonucaxapu.

Tewma 2.4. A30T coneprxaiiue
OpraHUYECKUE COCANHEHUSI.

[Tonumepsr.

Amunbl. [lonsitue 00 amuHax. AnudaThueckue aMuHBI, WX KiIaccHPHUKAIUsS U
HoMeHKatypa. [lonyuenune anunmHa w3 HATpoOeH3osa. [IpuMeHeHuWe aHWIMHA Ha
OCHOBE CBOICTB.

AMHMHOKHUCIIOTHI, Kak aM(poTepHble NU(PYHKITNOHATHHBIE OPTaHUYECKHE COCTUHEHUS.
XHUMUYECKUE CBOMCTBA aMUHOKHCIIOT: B3AUMOAECHCTBHE C IIEI0YaMH, KUCIIOTaMH JIPYT
¢ apyrom. llentupnas u nonunentuabl. [IpuMeHeHMEe aMHUHOKHCIOT Ha OCHOBE
CBOMCTB.
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benku. [lepBuuHasi, BTOprYHasi, TPETUYHAS CTPYKTYPBI O€IKOB. XMMHYECKHE CBOMCTBA
OCNKOB: TOpEeHHEe, JICHATYypallus, THUIPOJIN3, [BETHBIE peakuuu. buosornueckue
(dhyHKIMH OCTTKOB.

IIpakTnueckas padora Nel3
I[BeTHBIC M KAYECTBEHHBIE PEAKIIMU HA OCJIKH.

IIpakTnueckas padora Nel4

OO6HapyxeHrne BUTAMHHOB.

[Tonumepsl. benku u nonucaxapuabl kak Ouononumepsl. [lnactmaccesl. Ilomyuenue
MIOJIUMEPOB peaKLUMel MOJMMEpU3aLUU U MOJUKOHJCHCAUU. TepMoIIacTU4HbIe U
TEpMOpPEAaKTUBHBIE I1acTMacchl. [IpencraBuTenu miacrmacc.

Bonokna, ux knaccugukanus. Ilomyuenue BojokoH. OThenbpHbIE NpPEACTAaBUTENN
XUMHNYCCKHUX BOJIOKOH.

CamocrosarenbHoe  u3ydeHHe  oOywaromierocsi, (MHIAMBHIyaJbHas  IMPOEKTHAas
JESATEIILHOCTh 00YJarOIIerocs)

JInis XapakTepUCTUKH YPOBHS OCBOCHMS y4eOHOr0 MaTepualla UCIOJIb3yeTcs Cleytole 0003HaueHus:

1 -o3HakoMuTENBHBIN (Y3HABAHHE PaHEE N3YYaEMbIX OOBEKTOB CBOICTB)

2-penpoAyKTUBHBIN (BBIMTOJIHEHUE IEATEILHOCTH 10 00pa3ily, MHCTPYKIMEH U PYKOBOACTBOM)
3-TIpOAYKTUBHBIH (TUTAHUPOBAHKUE U CAMOCTOSTEIILHOE BBITTOJTHEHHE ICATEIIEHOCTH, PEIIeHIE TPOOJIEMHBIX 3a7adq).




3. YCJI0OBUA PEAJINBALIMU ITPOTI'PAMMBI IMCHUTIJIMHBI.

31. B cocraB yd4eOHO-METOOMYECKOTO M  MATEpUATIBHO- TEXHUYECKOIrO
oOecrieueHust TPOrpaMMbl YI€OHON AUCITUTUTHHBI « XUMUS) BXOIST:

¢  MHOTO(YHKITMOHAIHHBIA KOMIUICKT MPEIO aBaTEs;

e HarjasAgHble TOCOOMS  (KOMIUIEKTHI ~ y4eOHBIX  TaONWIl, TUIaKaToB,
nabopaTopHOe 00OPYAOBAHHE H JIP.)

*  MHPOPMAIMOHHO-KOMMYHHKATHBHBIC CPE/ICTBA;

* JKpPaHHO-3BYKOBOE IMOCOOUE;

* KOMIUIEKT TEXHUYECKON JTOKYMEHTAIMH, B TOM YHCJIE€ TACIIOPTa Ha CPEJICTBA
oOy4eHHsl, HHCTPYKIIMM 10 MX MCHOJb30BAHUI0 M TEXHUYECKUE
0e30I1aCHOCTH;

e OuOMMOTEUHBIN (HOH/I.

3.2. UndopmanmonHoe obecrieueHre 00yueHusI.

[lepeyeHb  peKOMEHIYyEMBbIX  y4e€OHBIX  M3JaHUN, MHTEPHET  PECYpPCOB,
JOTIOJIHUTEIBHOM JINTEPATYPBI

st CTy1eHTOB.

1. Epoxun IO.M., KoBanéra N.b. Xumus mis npodeccuit u cnenuanbHOCTEH
TEXHUYECKOTO M €CTECTBEHHO- HAYYHOTro NpoQuis: Y4eOHUK [JIsi CPEIHUX
CIIeUANIBHBIX YU4eOHBIX 3aBefeHuin-M.,2015.

2. Epoxun HO.M. Xumus. 3anauu v ynpaxHeHus: ydeOHoe mocodue st
ctyaeHTtoB-M.,2015.

3. Epoxun IO.M. Kopanéra N.b. Xumus mis npodeccuil M crnenraibHOCTEH
TEXHUYECKOTO MpOpuiass. ODIJIEKTPOHHBIM yueOHO-METOIMYECKH KOMILJIEKC-
M.,2015.

4. Taopuensu O.C., OctpoymoB W.I'. Xumus ana npodeccuit u
CHEUATbHOCTEH TEXHUYECKOro Mpoduiis; y4eOHUK IJisi CTYAEHTOB CPEIHEro
npodeccruoHanbHOro odpazoanus-M.,2020.

6.I'abpuns O.C., OctpoymoB WN.I'., Cnagkos C.A., lopodeera H.M.

[TpakTukym: yueOHOE MocoOHe Al CTYIEHTOB CpEIHEro MpodecCHOHAIbHOIO
obpazoBanus- M.,2020.

6. ['abpuensa O.C., JIsicoBa I'.I'. Xumus. TecTol, 3a1aun 1 yripaxxHEHUs: yueOHOE
nocooue Ui CTYACHTOB YUYPEXKIECHUH CpelHero MpoQecCHOHAIbHOIO
obpazoBanusi-M.,2020.

7. Epoxun FO.M. COopHUK TECTOBBIX 33JaHUN N0 XUMHUU: YdeOHOE MOCOOUe st
CTYJIEHTOB CpeIHero npodeccuoHanbHOro oopa3zoBanus-M.,2015

8. Epoxun FKO.M., Koanésa N.b. Xumus mans mpodeccuit u crenuaabHOCTEH

TEXHUYECKOTO Npouias. DJIEKTPOHHBIH Yy4yeOHO- METOJUYECKHI KOMILIEKC-
M.,2015.
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HNuTepHeT-pecypcenl

1. www.pvg.rn.k.ru/omumnuana «I[Tokopu BopoObEBBI ropsl/

2.

www.hemi.wallst.ru/O6pasoBarenbHblil CAUT A1 MIKOJIBHUKOB « XUMUs/

3 www.alhimikov.net/OGpa3oBaTeibHbI CAUT IS CTYIACHTOB/

4.
5. www.hvsh.ru/2Kypuan «Xumus B IIKoIe»

6.

7. www.chemlstru-cgemists.com/3neKTpoHHbM sxypHaim «XuMUKA 1 XUMHSD

www.chem.msu.su/JekTpoHHas ONOIIMOoTEKa 0 XUMUW/

WwWWw.hi|.ru/Kypraan « XuMus 1 KA3ZHB)»
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http://www.alhimikov.net/%d0%9e%d0%b1%d1%80%d0%b0%d0%b7%d0%be%d0%b2%d0%b0%d1%82%d0%b5%d0%bb%d1%8c%d0%bd%d1%8b%d0%b9
http://www.chem.msu.su/%d0%ad%d0%bbe%d0%ba%d1%82po%d0%bd%d0%bda%d1%8f
http://www.hvsh.ru/%d0%96%d1%83%d1%80%d0%bd%d0%b0%d0%bb
http://www.hij.ru/%d0%96%d1%83%d1%80%d0%bd%d0%b0%d0%bb
http://www.chemlstru-cgemists.com/3neKTpoHHbm

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIIUITJINHBI

OcBoenue conep:xanus yueOHoOM
JAMCHUILIMHBI 00ecneYnBaeT J0CTHKEHHEe
CTYJEHTaMH CJIeAYIOLIHUX pe3yJbTaTOB

@DopMbI U METO1a KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4eHust

MeTanpeIMeTHbIe:

Hcnonbs3oBanue pa3IMyYHbIX BUJIOB
[TI03HABATEJIIbHOW JIEATEIbBHOCTHU W OCHOBHBIX
UHTEJUIEKTYaJIbHBIX ONepauuil [Uid pelleHus
IIOCTaBJICHHOMN 3aJauM, NMPUMEHEHHE OCHOBHBIX
METOJIOB TMO3HAHMS JUIsl U3YUYEHMS Pa3IUUHbIX
CTOPOH XMMHYECKHX OOBEKTOB M IMPOIIECCOB, C
KOTOPBIMH BO3HUKAET HEOOXOAMMOCTD
CTAJIKUBAThCSI B MPOQeCcCUOHANBHOM cdepe;

- UCIIOJIB30BAHME PA3IMYHBIX UCTOYHUKOB JIS
MOJTyYCHUSI XUMUYECKOH MHPOPMALIUU, yMEHUE
OLICHUTb €€ JOCTOBEPHOCTH MJIS IOCTHKEHUS
XOpOILIUX pe3ysIbTaTOB B MPO(dheccHOHATBbHOU

chepe;

npeaMeTHbIE:

-C()OpMHUPOBAHHOCTh TPEICTABICHUN O MECTe
XUMHUU B COBPEMEHHOM HAay4yHOM KapTHUHE
MUpa;  TOHUMaHue  pOJU  XUMHUU B
(dbopMupoBaHUU Kpyro3opa u GyHKIIMOHATHHON
TPaMOTHOCTH  4YeJIOBE€Ka  JUJII  PEIICHUS

MPAKTUYCCKUX 3a1ay. BJIaJJCHHUC
OCHOBOIIOJIararonmumMun XUMHUYECCKUMU
IIOHATHUAMU, TCOPpHUAMU, 3aKOHaMH u

3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJb30BAHHUE
XMMHYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;

BJIQJICHUE OCHOBHBIMH METOJAMH HAyYHOIO
MO3HAHUS,  HCIOJb3YEeMBIMH B  XHMHH;
HaOJIOZICHUEM,  ONHMCAHUEM, H3MEPEHHUEM,
AKCIIEPUMEHTOM, yMEHHEeM oOpalaThIBaTh,
OOBSICHATB.

-00BSICHSATH PE3YyIbTAThI IMPOBCACHHBIX
OIIBITOB M J€JIaThb BBIBOJbI; T'OTOBHOCTH H
CIIOCOOHOCTH NPpUMCHATH MCTOABI IMO3HAHUWA
IIpU pCHICHUHA MMPAKTUYCCKUX 3aJ1a4,

- c(hOpMHUPOBAaHHOCT,  YMEHHUS  J1aBaTh
KOJIMYECTBEHHbIE OLIEHKH U MPOU3BOAUTH
pacdeTsl IO XHUMHUYECKUM dopMmylaaM U
YpaBHEHUSIM;

- BJIaICHUC ImpaBUJIaMun TCXHUKHU
0€e301macHOCTH npu HCIIOJIB30BaHNU
XUMHUYCCKUX BCHICCTB,

BrinonHeHne  NpakTUYECKUX — 3a/aHHM.
TecToBbIl KOHTPOJIb.

OIIGHKa IMPAKTUYCCKUX 3HAHHM C MNPUMCHCHHUEM
KOMIIBIOTCPHBIX TEXHOJOr Ui

BrinosiHeHUE MHIUBUAYAIBHBIX 3aJaHUMN.

OueHka  pe3ynbTaToB BBIITOJTHEHHUS
MPAKTUYECKUX 3aIaHuH, HCIIOJIb30BaHUE
KOMIIBIOTEPHBIX  TE€XHOJIOTHU. TecToBbIM
KOHTPOJIb.

Onenka pe3yabTaToB BBIOTHEHHS padoT.
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- c(OPMUPOBAHHOCTH COOCTBEHHOW MO3UIINU
[0 OTHOIICHUIO K XUMUYECKOU MH(POpMAIIHH,
MOJIy4aeMOU U3 Pa3IMYHBIX HICTOYHUKOB

- OOBSICHUTH 3aBHCHMOCTHL CBOMHCTB BCIICCTB
UX COCTaBa MW CTPOCHHUS, 3aBHCUMOCTb
CKOPOCTH XMMUYECKOW PEaKIIUU U TIOJI0KECHHIE
XMMHYECKOIO  PaBHOBECHS OT  Pa3HbIX
¢daxTopoB

-IIPOBOJUTH CaMOCTOATEIbHBIN IIOMCK
XUMHUYECKON HH(POpMALIUU C UCIIOIb30BAHUEM
pPa3JIMYHBIX ~ MCTOYHUKOB,  MCIOJB30BaTh
KOMITbIOTEPHBIE TEXHOJIOTUU A1 00paboTKH
U Tiepefjaun XMMHUYECKON HHPOpMaIIIH.

- CBS3bIBaTh M3YYECHHBIH MATEPHAN CO CBOEH
npodeCcCHOHATBLHOM 1A TENbHOCTBIO;

- pelath 3aJ1a4i U YpaBHEHMUS; IPUTOTOBIICHUE
pacTBOPOB 3aJJaHHON KOHLICHTPALUU.

Onenka pe3yNIbTaToB BBITIOJTHEHUS

MPAKTUYECKUX PadoT.

Brimonnenue IMPAKTHUICCKUX SaHaHHﬁ.

OI_IeHKa pPE3yjIbTaTOB CO6€C€I[OBaHI/I${,

BBIIIOJIHEHHME 3aIaHUH.
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