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1. IACIIOPT PABOYEM IMPOT'PAMMBI YYEFHOU JUCITATLIAMHBI

OVY] 10 EcrectBo3Hanue (Xumusi)

1.1. O0JacTh NpuMeHeHus padoyeil MPporpaMMbl

[Tpumepnass paGouasi mporpamMma y4eOHON AMCHUIUIMHBI SIBISETCS YacTbIO MPOTPAMMBbl IMOATOTOBKH
KBaJTM(HUIMPOBAHHBIX ciryKamux B cooTBercTBUM ¢ PI'OC no mpodeccun CITO 29.01.03. Coopmuk 00yBH,
BXOMSIICH B YKPYIHEHHYIO rpymmy — cmemmambHocted  29.00.00 TEXHOJIOIMU  JIETKOM
[MPOMBIIIJIEHHOCTH

1.2. MecTO AMCUUILIMHBI B CTPYKTYpe€ nporpamMmbl NOATOTOBKH CIIEIHATUCTOB CPEIHEr0 3B€HA.

JlucuuniauHa BXOIUT B COCTaB MPEAMETOB 00111e00pa30BaTEILHOTO IIUKJIA.

1.3. Henun 1 3aga4u AMCHMIJIMHBI — TPeOOBaHNUS K pe3y/JbTaTaM OCBOCHUS] AUCHHUILIMHBI:

B pesynbrare 0cBoeHUs AUCIUITIMHBI 00YyJarOLMIACS JOTKEH YMETh:

Ha3bIBaTh U3yYEHHBIE BEIIECTBA 110 MEX/TyHAPOIHOI HOMEHKJIATypE;

OMpCACIIATh BAJICHTHOCTh WM CTCIICHb OKHCIICHUA XUMHUUYCCKUX JJICMCHTOB; THII XUMHYECKON CBSI3H B
COCAMHCHUAX, XapaKTEp CpE€Abl B BOAHLIX pacCTBOpax; OKHCIWUTCIbL U BOCCTAHOBHUTCIIb, NMPHUHAIICIKHOCTDH
BEIIECTB K Pa3JIMYHbBIM KJIacCaM COCTUHECHUM;

OOBSICHATH 3aBHCHUMOCTb CBOICTB BEILECTB OT MX COCTaBa U CTPOEHMS; 3aBUCUMOCTb CKOPOCTH PEaKLUU U
XMMUYECKOT0 PAaBHOBECHS OT PA3JIUYHBIX (PAKTOPOB;

XapaKTepU30BaTh AJIEMEHTHl MaJbIX MEPHOAOB IO HX IOJOXKEHHMIO B IMEPHOAUUYECKON CHUCTEME; o0Iue
CBOMCTBAa METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX U OPraHUYECKUX COEIUHEHHI;
CTPOEHHUE U CBOMCTBA U3YYEHHBIX OPraHMYECKUX COEUHEHUN;

BBITOJIHATh XUMUYECKUH 3KCIIEPUMEHT 110 PaclO3HABAHUIO BaKHEHILINX BEIIECTB,;

OPUEHTUPOBATHCS B YHUBEPCAIbHBIX U CIIELUAIBHBIX HH(POPMAIIMOHHBIX PECypcax;

pelaTh XMMHUYECKHE 3a/1aui 110 YPAaBHEHUSAM PEaKLUil ¢ UCIOIb30BaHUEM XUMUYECKUX (PopMyII.

B pesynbrare 0cBOeHMs AMCLUILIMHBI 00y4arOIIUICS JOIDKEH 3HaTh:

OCHOBHBIE 3aKOHBI XMMHMHU: COXPAHEHUsI MacChl BELIECTB, IIOCTOSHCTBA COCTaBa, IEPUOANYECKUNA 3aKOH;
OCHOBHBIE TEOPUH XUMMU: AIEKTPOIUTHUECKON TUCCOIMALIUH, CTPOCHUS OPraHUYECKUX BEIIECTB;
BaOXHEWIIME XMMHUYECKUE IOHATUSA: aTOM, MOJIEKYJa, BELIECTBO, XUMHUYECKUN 3JEMEHT, OTHOCUTENIbHAs
aTOMHasi M MOJIEKYJIspHasT Macchl, HWOH, QJUIOTPONHsA, H30TONBI, XMMHUYECKas CBS3b, BAJEHTHOCTD,
3JIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKUCJIEHUS, MOJb, MOJSPHBIA OOBEM, pPACTBOPHI, HIEKTPOJIUTHI U
HEDJIEKTPOJIUTBI, AIEKTPOJUTHYECKAS JUCCOLMALMS, OKUCIUTEIb U BOCCTAHOBUTEIND, KaTaJIU3, yriepoIHbIN

CKeJIeT, U30Mepbl, (PyHKLIMOHATIbHAS IpyIA.

1.4. PexomeHyeMoe KOJIHYECTBO YACOB HA OCBOEHHE MPOrpaMMbl AU CHMIIIHHBI:
MaKCUMaJIbHOW yueOHOM Harpy3ku obyuaromierocs 171 vac, B Tom umce:
00s13aTeNbHON ayIMTOPHOM yueOHOM Harpy3ku oOyuatomierocst 114 yacos;

CaMOCTOSITeNIbHON paboThl 00yydaromierocsi 57 4yacos.



2. CTPYKTYPA Y COOEP)KAHUE MPUMEPHON YYEFHOM JUCIATLIAHBI

2.1. O6beM npuMepHOIi y4eOHOM AUCHUNIMHBI U BUIbI Y4eOHOH padoThl

Bua yueOHo# paGoThl

Oovem uacoe

MakcumaibHOH y4eOHOl HArpy3KH 00y4yaromerocs 171
Oobs13aTeIbHOM ayIUTOPHOI YueOHOH HATPY3KH 00yUaIomerocst 114
B TOM YHUCJIC:
nabopaTopHbIe PabOTHI 5
MpaKkTH4ecKue padboThl 5
KOHTPOJIbHBIE PA0OTHI 5
KypcoBas paboTta (TIpoeKT) 0
CamocrosiTesbHast padora o0yuaroiuerocs (Bcero) 57
B TOM YHCIIE:
caMOCTOsITeNIbHAs paboTa Ha/l KypcOBOM paboTOM (TIPOEKTOM) 0
Tloocomoska coobwenuil, cocmasieHue memamu4yeckux maoauy u cxem. 57

Ammecmayus no Y/[ 6 hopme ouppgepenyuposannoco 3auéma 4 cemecmp




2.2 TeMaTH4YeCKHUH NJIAH U COAep:KaHNe NPUMePHOil yueoHoii mucuuniaunsl OV/] 10 Ecmecmeosnanue (xumust)

HanmeHnoBaHMe pa3ie/ioB U TeM. Conepxxanue y4eOHOro MaTepuaJa, JadoparopHbie padoThi, O0bém vacos. YpoBenb
CaMOCTOSITe/IbHAsA padoTa 00yualoumxcs. OCBOEHUSI.
1 2 3 4
BBeaenue. Hayunbie MeTO 161 TO3HAHUA BEIIECTB U XUMHYECKHUX SIBJICHUI. Posb 2 1
IKCIIEPUMEHTA U TCOPUH B XUMUU. TexHnka 0€30MacHOCTH B KAOMHETE XHUMHUH.
Pazjnen 1. O0mas u 62
HEOpraHu4veckKasi XuMHmsl.
Tema 1.1. OcHOBHBbIE IOHATHS U Bcero 9 2
3aKOHBI. Teoperuueckue 3aHATHS 6 2
OcHoBHble IOHATHA XUMHH. BemectBo. ATom. Mosekyna. XumMudeckui
aneMeHT. AmnoTrponus. IIpocTeie 1 clI0)KHBIEC BEIlIECTBA.
KavecTBeHHBIN U KOJMYECTBEHHBIN COCTAaB BEIIECTB. XUMHUUYECKUE 3HAKU U
(hopMyIIBI.
OTHOCHUTENBHBIE AaTOMHAS U MOJICKYJISIPHAST MaCCHI.
KonnuecTBo BemecTna.
OcCHOBHBIE 3aKOHBI XUMUU. CTEXHOMETpUs. 3aKOH COXPAHEHHUSI MAaCChl BEILIECTB.
3aKOH NOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYISIPHOM CTPYKTYPBHI.
3akoH ABOTaApoO U CIAEJACTBUS U3 HETO.
IIpakTuyeckasi padora. BerurciieHre MOJIEKYJIIPHOU MacCHI. 1 2
IIpakTnyeckas padora. OnpenesieHHEe MacCOBOM 10U AJIEMEHTA. 1 2
KonTposbHas padora Ne 1. 1 2
CamocrosiTesbHas padora. CocTaBieHrne COOOIICHUI Ha TEMY: 5
«HaHoTexHONOrusl Kak IPUOPUTETHOE HAMPABIICHNE PA3BUTHS HAYKU U
MIPOU3BOJICTBAY», «AJUTOTPOIMHBIC MOAU(PHUKALINK YyTiIepoaa (anmas, rpadur),
KHCIIOpoJia (KUCIOpOd, 030H), 0JI0Ba (cepoe 1 Oe10€ 0JI0BO)».
Tema 1.2. Ilepuoanueckuii 3axkon u | Beero 6 2
NepuoANvecKas cucreMa Teopernyeckue 3aHATHS 2

XHMHUYECKHX 3JIEMEHTOB
JA.A.MenngeneeBa u cTpoeHue
aTroma.

Otkpsitue J1.1.MenneneesbiMm Ilepuoandeckoro 3akona. [lepuoandeckuii 3akoH
B (hopmynuposke JI. 1. Menneneena.

[Tepuoauueckast TabnuIla XUMHYECKUX SIIEMEHTOB — rpaduueckoe
0TOOpakeHue MepruoIuIeckoro 3akoHa. CTpyKTypa MepruoIudecKoi TabIuIlb:
nepuoIbl (Malble U OOJBINKE), TPYIIHBI (TIaBHAS U TOOOYHAs).

ATOM — cnokHas yactuua. Sapo (MpOTOHBI M HEUTPOHBI) U AIIEKTPOHHAS
o6osouka. M30TomBbL.

CTpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB DJIEMEHTOB MAJIBIX IEPHUOIOB.




OCOOCHHOCTH CTPOCHHS DJICKTPOHHBIX 000JIOUYEK aTOMOB 3JICMEHTOB OOJIBIITNX
nepruoI0B (MepexoJHbIX deMeHTOB). [ToHsaTHe 00 opOuTansx. S-, p- u d-
opbuTanu. DNeKTpOHHBIE KOH(PUTYpAITUK AaTOMOB XUMHUYECKUX JIIEMEHTOB.
CoBpemenHas popMmyiupoBKa ITepromyeckoro 3aKoHa.

3unauenue [lepuoanueckoro 3akoHa u [leproarueckoit cuCTEMbl XUMHUYECKUX
anemeHToB JI.M1.MeHeneeBa 1y pa3BUTHs HAYKU U IOHUMAaHHsI XUMUYECKON
KapTUHBI MUDA.

CamocrositesbHas padora. CocraBienue cooOeHnii Ha Tembl: «Ku3Hb 1
nesarenbHoCcTh .M. MenneneeBay, «M30Tonbl Bogopoaa», «PEHTTeHOBCKOE
W3JIYYeHHE M €T0 UCTIOJIb30BAaHUE B TEXHUKE U MEIUITUHE).

Tema 1.3. CTrpoenue BemecTBa.

Bcero

11

Teoperuueckne 3aHATHS

HNonnas xumuyeckas cBsizb. KaTHOHBI, 1X 00pa3oBaHUE U3 aTOMOB B PE3YJIbTATE
rporiecca OKUCIeHUsI. AHMOHBI, IX 00pa30BaHUE U3 aTOMOB B Pe3yabTaTe
rporiecca BOCCTaHOBJICHHS. IOHHAs CBSI3b KaK CBSI3b MKy KATHOHAMH U
AHMOHAMHU 32 CUET AIEKTPOCTATUYECKOTO NMpUTsHKeHus1. Kinaccudukarus noHOB:
M0 COCTaBYy, 3HAKY 3apsijia, HATHYUIO TUAPATHOU 00010ukH. MloHHBIE
KpucTautmdeckue pemerku. CBOWCTBA BEIIECTB C MOHHBIM THIIOM
KPHUCTAJUIMYECKON PELIETKHU.

KoBanmeHTHas XumMu4eckas cBsA3b. MeXaHn3M 00pa30BaHMS KOBAJICHTHOM CBSI3H
(0oOMEHHBIN U JOHOPHO-AKIIENTOPHBIN ). DIEKTPOOTPUIIATEIIEHOCTb.
KoBanenTtHsie mojisspHas 1 HEMOJSIpHAs cBsA3U. KpaTHOCTh KOBaJEHTHOM CBSI3H.
MonekysipHble M aTOMHbIE KpUCTAJUIMYECKUE pereTkr. CBONCTBA BEIIECTB C
MOJIEKYJSIPHBIMU ¥ aTOMHBIMU KPUCTAJUTMYECKUMU PELIETKaAMU.
Merammueckas cBsA3b. MeTaimmyeckas KpUCTAIIMYECKas PelIeTKa U
MeTaJUIMYecKasi XUMH4YecKas CBA3b. PU3MUECKUE CBOMCTBA METAIIIOB.
ArperatHble COCTOSIHHSI BEIIECTB U BOJIOPOHAsS CBA3b. TBepAoe, KUAKOE U
ra3oo0pa3Hoe cocTosiHUS BemecTs. [lepexo BemecTBa U3 0JIHOTO arperaTHoro
COCTOSIHUS B APYTO€.

BonoponHas cBs3b.

Yuctslie BemectBa u cMecu. [lonsitue o cmecu BeuiecTB. ['oMoreHHsie U
re€TEPOre€HHbIE CMECH.

Hucnepcusie cuctemsl. [lonarue o qucnepcHoii cucteme. ucnepcHas daza u
JTUCIIEPCUOHHAs Cpefia.

Knaccudukanus qucrnepcHbIX CUCTEM.

[ToHsATHE O KOJJIOMJHBIX CUCTEMAX.

10

KonTposabHas pabora Ne2.

CamocrosiTesbHast padora. CocraBneHnue cooOmiennii Ha Tembl: «Ilmazma —




4eTBEPTOE COCTOSHHUE BEIIECTBAY, «AMOp(HBIE BEIIECTBA B IPUPO/JIE, TEXHHUKE,
ObITY», «[10JIIPHOCTD CBS3M U MOJSIPHOCTH MOJIEKYI». COCTaBUTH TaOIMIly Ha
TeMy «JlucnepcHble CUCTEMBIY.

Tema 1.4. Bona. PacTBopsbl.
DJIEKTPOJMTHYECKAS JUCCOLHALNS.

Bcero

(o]

Teopernueckue 3aHATHS

Bopa. PactBopsl. PactBopenue. Bona kak pactBopuresib. PacTBOpUMOCTb
BeulecTB. HachllieHHbIe, HEHACHIIICHHbIE, IEPECHIIIEHHbIE PACTBOPHI.
3aBUCHUMOCTb PaCTBOPUMOCTH Ia30B, )KUJKOCTEH U TBEPJIbIX BELIECTB OT
pa3u4yHbIX (PAaKTOPOB.

MaccoBast 107151 paCTBOPEHHOTO BELIECTBA.

DNEeKTPOIUTHYECKAs JUCCOLUAIUS. DIEKTPOJIUTHI U HEDNIEKTPOUTHI.
DIEeKTPOTUTHIECKAs JUCCOHAITN. MeXaHU3MBbI SJIEKTPOJIUTHUECKOM
JMICCOLIMAIIMU JIJISl BEIIECTB C PA3JIMYHBIMU TUIIAMUA XMMHUYECKOM CBSI3H.
I'mapaTtupoBaHHbIE M HETUIPATUPOBAHHBIC HOHBI.

CremneHp dEeKTPOTUTHIECKOM nucconnanui. CHIIbHBIE U CTa0ble SJIEKTPOTUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUU IEKTPOITUTUYECKON nuccormanun. KucmoTsl,
OCHOBAHMS U COJIU KaK AJIEKTPOIUTHI.

JlabopaTropnasi padora. Nel [IpurotoBnenue pactBopa 3aJlaHHON
KOHLIEHTpPALIUH.

CamocrosiTesbHas padora. CocraBieHrue cooOIeHnit Ha TeMbl: «Ku3Hb 1
nearesbHOCTh C.AppeHnycay, «PacTBopsl BOKpYyr Hac», «l[puMeHeHue Boibl B
TEXHUYECKUX LIETISTX).

Tema 1.5. Knaccnukanus
HEOPraHu4YecKHX COeIMHEeHH U uX
CBOMCTBA.

Bcero

10

Teoperndeckue 3aHATUS

Kucnote! u ux cBoiicTBa. KHCIIOTHI Kak 37EKTPOJIUTHI, MX KIAcCHUDUKAIUS 110
pa3IUYHBIM IpU3HAKaM. XUMHUYECKHUE CBOMCTBA KHCIIOT B CBETE TEOPHUHU
ANEKTPOJUTUYECKON qucconuaruu. OcoOEHHOCTH B3aUMO,ICHCTBHS
KOHIIEHTPUPOBAHHOW CEpPHOM U a30THOM KUCIOT ¢ MeTajiiaMu. OCHOBHBIE
CIIOCOOBI TIOJTYYEHHUS KUCIIOTHI.

OcHoBaHus ¥ X cBOMCTBA. OCHOBAHHUSI KaK 3JIEKTPOJIMTHI, MX KiacCU(PHUKAIUs
10 Pa3JIMYHBIM IpH3HaKaM. XUMHUYECKHUE CBOHCTBA OCHOBAaHUH B CBETE TCOPHHU
3NEKTPOJUTUYECKON JUuccoanuu. Pa3noxeHne HepacTBOPUMBIX B BOJIE
ocHOBaHUN. OCHOBHBIE CTIOCOOBI MOJTYYEHUSI OCHOBAHUH.

Conu u ux coiictBa. Cosi Kak 3NeKTpoauThl. ColM cpelHue, KUCIIbIE U
OCHOBHBIE. XMMHUYECKHE CBOICTBA COJIEW B CBETE TEOPHUH IJIEKTPOJIUTUUECKON
mucconuanuu. CrnocoObl MOTyYeHUS CONEH.

I'maponus couneil.

Oxcunpl 1 ux cBoicTBa. ConeoOpaszyromnue U HecoIeo0pas3yIoIe OKCH/IBI.




OcHoBHBIE, aM(POTEPHBIC M KHCIOTHBIE OKCUIBI. 3aBUCUMOCTb XapaKTepa
OKCH/JIa OT CTENICHU OKHCIEHHs 00pa3yIoIIero ero Meraumia. XuMHUECKUe
CBOMCTBA OKCUIOB. [loydeHne OKCuIoB.

KonTposabHas pabora Ne 3.

[

CamocrositesbHas padora. CocraBiieHue cooOIeHni Ha TeMbl: « MHOTOIMKUN
KapOoHaT KanbLus», «CepHas KUCIOTa — «XJ1e0 XUMUUECKON
IPOMBIIIJICHHOCTH»Y, «l allleHast ¥ HeranieHas U3BeCTb, €¢ MPUMEHEHHE B
CTpouTenbCcTBeY, «KucnoTHas, menoyHas, HeuTpaabHas Cpebl PACTBOPOBY.
CocraButh Tabnuity Ha TeMy «OCHOBHBIE KJIACCHl HEOPraHMYECKUX
COCMHEHUIN.

Tema 1.6. XuMnueckue peakuum.

Bcero

Teoperuyeckne 3aHATHSA

Knaccudukanus xumMuueckux peakuuid. Peakunu coenuHenus, pa3ioxeHus, 3a-
MemieHus, oomeHna. Kataautnaeckue peaknun. OOpaTuMbie 1 HeOOpaTUMBIE
peakuuu. ' OMOreHHbIE U T€TePOreHHbIE PEAKIUU. DK30TEPMUUECKUE U
SHJOTEPMHYECKHUE PEAKIUU.

TemoBoil 3¢ ekt xumuueckux peakuuid. TepMoXxuMHuyecKue ypaBHEHHUS.
OKHCIINTENBHO-BOCCTAHOBUTENbHBIEC peakIMK. CTENEHb OKUCIEHUS.
Oxucnnrens U BOCCTaHOBJIEHHE. BOCCTaHOBUTEINB U OKHUCIICHUE.

Merton 31eKTpOHHOTO OanaHca AJIs COCTaBJIEHUS! YPaBHEHHH OKUCIUTEIbHO-
BOCCTaHOBHUTEIIBHBIX PEAKLIUN.

IlonsaTre 0 CKOPOCTH XUMHYECKUX PEaKIUi. 3aBUCUMOCTb CKOPOCTH
XUMUYECKUX PeaKIMi OT pa3IMyHbIX (PaKTOPOB: MIPUPOIbI PEATUPYIOIIHUX
BELIECTB, UX KOHILIEHTPALMH, TEMIIEPATYPBbl, IOBEPXHOCTU CONPUKOCHOBEHUS U
UCIIOJIb30BAaHUS KaTalIu3aTOPOB.

OO6patuMocTh XUMHUYECKUX peakuuid. OOpaTuMble 1 HEOOpPATUMBbIE PEAKLIUH.
XUMHUUYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMELEHHUS.

IIpakTnyeckas padora. Pemenue 3amay no TXY.

CamocrosiTesbHast padora. CoctaBieHue cOOOICHN Ha TEMbI: «DJIEKTPOJIN3
pPacTBOPOB U PACILIaBOB AEKTPOIUTOBRY, «[IpakTHueckoe mpuMeHeHue
anekTponusay, «[Ipon3BoacTBO aMMHaka: chlipbe, annaparypa, Hay4Hble
IPUHIMIIELY, «PaduHupoBanue BETHBIX METAIIOB». COCTaBUTh CXEMY
«Knaccuukanys XUMIUYECKUX PEeaKIIHii».

Tema 1.7. MeTas1bl 1 HEMETAJLIBI.

Bcero

11

TeopeTnyeckue 3aHATHS

Mertannbl. OcoOOEHHOCTH CTPOEHUS aTOMOB M KpUCTAIIOB. Du3nyeckue
CBOMCTBa METAJJIOB.

Krnaccudukaius MeTaIoB no pa3InyHbpIM Ipu3HaKaM. XHUMHUYECKHUE CBOMCTBA




METaJlJIOB.
DNEeKTPOXUMHUYECKUHN Psijl HANPSDKEHUM METaJJIOB.

Mertamnorepmus. O0mue crnocoosl nmoyrydeHus MeTauioB. [lonstue o
Metanypruu. [lupoMeramtyprus, riApOMETAUIYPrusl ¥ 3JEKTPOMETAILITYPrusl.
CrinaBbl YepHbIE U LIBETHBIE.

Buasr kopposuu. CriocoObl 3aIUTHI OT KOPPO3HUH.

Hewmeramner. OcoGeHHOCTH CTpOeHUs aToMOB. HemeTamibl — mpocTsie
BELIECTBA. 3aBUCUMOCTb CBOMCTB rajlor€HOB OT UX IOJIOKEHUS B
nepuoarueckoi cucreme. OKUCIUTENbHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA
HEMETAJIJIOB B 3aBUCUMOCTHU OT UX MOJIOKEHUS B PAAY
AJIEKTPOOTPHUIIATENbHOCTH.

JlabopaTropnasi padora Ne2. Pemienne sKCriepMMEHTAIBHBIX 3a71a4.

JlabopaTropnasi padora Ne3. [lonyyenue, cobupanue u pacrmo3HaBaHHUE Ta30B.

|

CamocrosiTesabHas padora. CocTaBiieHne COOOICHUI HA TEMBI: « X UMM
METaJIJIOB B MO€H Mpo(hecCHOHATBHOM NeATeTbHOCTHY, « XUMHUS HEMETAIIOB B
Moel npogeccuoHaNbHOM AesTenbHOCTHY, «Koppo3us MeTanioB: XuMudyeckas 1
OJICKTPOXUMHYECCKAA), «CunmkarHas MMPOMBIIIIICHHOCTbY. CocTaBuTh Ta6nnuy
«OCHOBHBIE CINIaBBI U UX IIPUMCHCHHUC)).

Paznea 2. Oprannyeckasi XuMus.

50

Tema 2.1. OcHOBHBIE NOHATHSA
OPraHuYecKoil XMuMUH U Teopust
CTPOEHHUS OPraHUuYecKuX
COeIUHEeHUN.

Bcero

(6]

N

TeopeTndeckue 3aHATUS

IIpeamer opraanueckoid xumuu. [IpupogHbie, HCKyCCTBEHHBIC 1 CHHTECTHYECKHE
opranuyeckue emecTBa. CpaBHEHHE OPraHUYECKUX BEIIECTB C
HEOPraHUYECKUMH.

BasieHTHOCTB. XMMHUYECKOE CTPOCHHE KaK MOPSAI0K COCTUHEHUS aTOMOB B
MOJICKYJIbI TIO BAJICHTHOCTH.

Teopust crpoeHust oprannyeckux coenuneHud A. M. bytneposa. OcHOBHbIE
MOJIOXKEHHUS TEOPUH XUMHUYECKOTO CTPOCHUS. M30Mepus U H30MepHI.
Xumudeckue GopMysIbl U MOJCIIH MOJIEKYII B OPraHUYECKON XUMHH.
Knaccudukanus opranndeckux emiectB. Kiaccudukamus BemecTs 1o
CTPOEHUIO YIIIEPOJIHOTO CKelleTa M HATMYHIO (PYHKIIMOHAIBHBIX TPYIIIL.
I'omonoru u romonorus. Hauana Homenknatypsr IUPAC.

Knaccudukarus peakiuii B opranndeckoit xumun. Peakunu nprucoeAMHeHNus
(ruapupoBaHUs, TAIOTEHUPOBAHUS, THAPOTATIOTCHUPOBAHUS, THAPATAIUN ).
Peakuuu oTmierieHus (IeruapupoOBaHus, JeTUPOTaJIOreHUPOBAHUS,
neruaparainun). Peakiun 3amenienus. Peakiuu nzomepusaimm.

CamocrosiTesbHast padora. CocraBneHue cooOmeHnid Ha TeMbl: «OKu3Hb 1
nesitenbHOCTh A.M.BytnepoBay, «Posib OT€YEeCTBEHHBIX YUEHBIX B CTAHOBICHUHU




U Pa3BUTUHU MUPOBOM OPraHUYECKON XUMUMN», «Peakny OKUCICHUS U
BOCCTAHOBJICHUsI OPraHUYECKHUX BEIIECTBY.

Tema 2.2. YriieBoaopoabl 1 X
NPHPOJHbIe HCTOYHUKH.

Bcero

15

Teopernueckne 3aHATHS

AJKaHBI: TOMOJIOTHYECKHUH psifl, U30MEPHS U HOMEHKIIaTypa aJIkaHOB.
XUMHUYECKUE CBOMCTBA aJIKaHOB (METaHa, 3TaHa): TOPEHHE, 3aMEIICHHE,
pasziokeHue, leruapupoBanue. [IpumeHeHne alkaHoB Ha OCHOBE CBOMCTB.
AJKeHBI. DTUJIEH, €Tr0 TIOJIyYeHHE (JIErHAPUPOBAHUEM ITaHa,
JenoJuMepU3alel MoJIu3TUIIeHa). 'oMonoruueckuit psi, n3oMepus,
HOMEHKJIaTypa aJlKeHOB.

XUMHYECKHE CBOMCTBA ATHJIEHA: TOPEHNE, KAUECTBEHHbIE PEaKIIUU
(oOecrBeurBaHre OPOMHON BOJIbI M pACTBOPA IEPMAaHraHaTa Kallus),
rujpaTanus, nojauMmepusanus. [IpumeHeHue sTuineHa Ha OCHOBE CBOWCTB.
Juensl u kayuyku. [loHATHE O IMEHAX KaK YIJIEBOJOPOJIAX C IBYMs JIBOWHBIMU
cBs3simu. ConpsbKeHHBIE TUeHbl. XMMHYEeCKHe CBOCTBa OyraaueHa-1,3 u
M30IpeHa: obeclBeunBaHne OPOMHON BOJIBI U MOJIMMEPHU3AIUS B KayUyKH.
Ankunbl. AtieTuiaeH. XMMHUYECKHEe CBOMCTBA alleTUJICHA: TOPEHHE,
obecrBeunBaHue OPOMHOI BOJIbI, TPUCOEAUHEHUHN XJIOPOBOJIOPOIA 1
TUApPATALINS.

[IpumeHnenue aneTuaeHa Ha OCHOBE CBOMCTB. MeXKitaccoBasi U30MEPUS C
aNKaJUueHaMU.

Apensl. benzon. Xumudeckue cBoicTBa O€H301a: TOPEHHUE, PEAKIINH 3aMeICHUS
(ranoreHnpoBaHUE, HUTPOBAHMCE).

[Ipumenenue GeH30J1a HA OCHOBE CBOMCTB.

[IpupoaHbIe HCTOUHUKH YIIIEBOIOPOIOB. IIprpoanblii ra3: coctaB, IpUMEHEHUE
B Kau€CTBE TOILIMBA.

Hedrts. CoctaB n nepepabotka Hedrr. [leperonka Hedtu. HedrenpoaykTo.

12

IIpakTuyeckas padora. l3omepsl.

IIpakTHyeckasi padora. Pemenue 3a1a4 Ha BeIYUCICHUE 00BEMA

N

KontpoabHasi padora Ne 4,

CamocrosiTeabHast padora. CocTaBlieHUE COOOICHUI HA TEMBI: «XUMHS
YIIEBOJIOPOIHOTO CHIPBSl U MOs OyayIiasi mpodeccus», «YTIEeBOIOPOIHOE
TOILUIMBO, €r0 BUABI M Ha3HaUeHUEY, « Ku3Hb u aeareabHocTs H.JI.3enmuckoroy,
«Bynkanuzanus kayayka», «KokcoXuMHUYecKoe NpOU3BOACTBO U €r0
npoaykius». CoCTaBUTh TaONUIly «YTIEBOAOPOIBI».

ok k|,

Tema 2.3. Kuciopoacoaep:kamue
OpraHu4ecKHe COeAMHEeHHsI.

Bcero

14

TeopeTnyeckne 3aHATHS
Cruptsl. [lonydyenne sTaHoIa OpOKEHUEM TITIOKO3BI M THApATAIeH dTHUIICHA.

13




IManpokcuiibHas rpymma Kak QyHknuoHanbHas. [ToHsITHE 0 TpeaeTbHBIX
OJTHOATOMHBIX CIIUPTaX. XUMHUUYECKUE CBOMCTBA ATAHOJIA: B3aUMOJICHCTBHUE C
HaTpueM, 0Opa3oBaHME MPOCTHIX U CIIOKHBIX 3PUPOB, OKUCIICHUE B AJIbJICTH/I.
[IpuMenenue 3TaHoIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIESACTBUS IS
OpraHv3Ma 4eJIOBeKa U MpeAyNpeKaCHHE.

['munepun kak npeacTaBuTeIh MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakius
Ha MHOTOATOMHBIE CIUPTHI. [I[puMeHeHue riaunepuHa.

®denHon. Puznueckre U XUMUYECKUE CBOCTBa (heHoa. B3anMHoe BiMsHUE
aTOMOB B MOJIEKYyJIe (heHOJIa: B3aUMOJICHCTBUE C THIPOKCHIOM HATPHUS U
a30THOM kucnotoi. [Ipumenenue heHomaa Ha OCHOBE CBOMCTB.

Anwsaerunsl. [lonstue 00 anpaeruaax. AjabJeruatas rpymnmna Kak
(dbyakmoHanpHas. PopMaabIETHI H €70 CBOWCTBA: OKHCIICHUE B
COOTBETCTBYIOIIYIO KUCJIOTY, BOCCTAHOBJICHUE B COOTBETCTBYIOIIUNA CITUPT.
[Tony4yenue anpaeru0B OKUCIECHUEM COOTBETCTBYIOMMX CIUPTOB. [IpuMenerune
(dhopmanbaeruia Ha OCHOBE €r0 CBOMCTB.

KapGonogsie kuciotsl. [lonsTre 0 kKapOOHOBBIX KuCI0TaX. KapOoKkcuinbpHas
rpynmna Kak GyHKIIHOHaIbHasA. ['OMOJIOTHYECKUN Psi TPEIeTbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCTOT. [lomydeHne kapOOHOBBIX KUCIOT
OKHCJICHUEM aJIbJECTHUJIOB.

XUMHUYECKHEe CBOMCTBA YKCYCHOM KHUCIIOTHI: OOIIKE CBOMCTBA ¢ MUHEPAIbHBIMH
KHCIIOTaMH U peakuus arepudukanuu. [I[pumeneHre ykCycHON KUCIOTHI Ha
OCHOBE CBOMCTB. BrIcIIne >KupHbIE KUCIOTHI HA TPUMEPE MAaTbMUTHHOBOW U
CTE€apUHOBO.

Crnosxuble 3¢upsl U xkupsl. [lomydeHne cioxHbIX 3PUPOB peakireit
stepudukanuu. CrnoxxkuHbie 3pUpsl B Ipupoe, ux 3HaueHue. [Ipumenenue
CJIOXHBIX 3()UPOB HA OCHOBE CBOICTB.

XKupsl kak cnoxkubie 3¢upsl. Kinaccuduxarus xupoB. XuMU4ecKre CBONCTBA
YKUPOB: THUAPOJIU3 U TUAPUPOBAHUE KUIKUX KUPOB. [IpuMeHeHne KupoB Ha
OCHOBE CBOMCTB. MbIia.

VYrneBopl. YriaeBoibl, X KiacCUbUKaIUs: MOHOCAXapuabl (TIIOK03a,
(bpykTO3a), MMcaxapu bl (caxapo3a) U IoJiMcaxapuibl (KpaxMail U IEUII0I03a).
I'moko3a — BeIIecTBO ¢ JBOMCTBEHHON (DYyHKIIMEH — ambAeTUI0CIUPT.
XUMHUYECKUE CBOMCTBA IIFOKO3bl: OKUCIIEHUE B TJIFOKOHOBYIO KUCIIOTY,
BOCCTaHOBJICHHE B COPOUT, CIUPTOBOE OposkeHue. [IpumeHeHne riiroKo3bl Ha
OCHOBE CBOMCTB.

3HaueHHE YIIIEBOJIOB B KMBOW MPUPOJE U )KU3HU uenoBeka. [lonarue o
peakMsIX MOJTUKOHECHCAIMU U THIPOJIN3a.

KonTposabHas padora Ne S.




CamocronTesbHasi padoTa. CocraBieHUe COOOICHUI HA TEMBI: «DTaHO —
BeHMyaiiiee 01aro U CTpanrHoe 3710, «3aMeHa JKUPOB B TEXHUKE HETUIIEBBHIM
ceIpbEM», «IIoHATHE O KETOHAX Ha MpUMepe aleToHa. [I[puMeHeHne aneToHay.
CocraButh Tabnuity «CBOWCTBA YTICBOJIOBY.

Tema 2.4. A3oTcoaepskamme
OpraHnyecKue coeAMHEeHusl.
IHonumepsl.

Bcero

15

Teopernueckue 3aHATHS

Awmwunsbl. [Tonstre 06 amuHax. Anudarndeckue aMHHbI, UX KilacCU(DUKAIUS 1
HOMEHKJIaTypa.

AHUIMH Kak oprannyeckoe ocHoBanue. [lomyyenue anunmHa U3 HUTpoOeH301a.
[IpumeHeHne aHWIMHA Ha OCHOBE CBOMCTB.

AMMHOKHUCIOTBI. AMUHOKHUCIIOTHI Kak aMm(pOTepHbIe TUPYHKITMOHATHHBIC
OpraHUYecKUe COeIMHEHHs. XUMUYECKUE CBOWCTBA aMUHOKHUCIIOT:
B3aUMO/ICHCTBUE C LIEJI0YAMHU, KUCIOTaMU U IPYT C APYTroM (peakuus
TTOJIMKOHACHCAITIH ).

[lenTuanas cBs3b U nonunenTusl. [lpuMeHeHrne aMMHOKHUCIIOT HA OCHOBE
CBOWCTB.

benku. [lepBuynasi, BTOpudHasi, TpeTUYHASI CTPYKTYPHI OEIKOB. XUMHYECKUE
CBOMCTBa O€JIKOB: TOpEHNUE, IeHaTypalysl, THAPOJIU3, IBETHBIE PEAKIIIH.
buonornueckue GhyHKIMH OCIKOB.

[Tomumepst. Knaccudukarus.

[Inactmaccel. [lonyyeHre noJMMepoB peakiuen NoJIuMepu3auu u
MOJIMKOHICHCALIUH.

TepmorutacTuyHble U TEPMOpPEAKTUBHBIE IIacTMacchl. [IpeacraBurenu
1acTMacc.

Bonokna, ux knaccubukanus. [Tomyuenue BosiokoH. OTaenbHbIe IPEACTABUTEIH
XUMHUYECKUX BOJIOKOH.

HarypanpHblii 1 CHHTETUYECKHE KaydyKu. Pe3nHa.

13

JlaGopaTtopnas padora Ne4. PeiieHue skcriepruMeHTaIbHbIX 33/1a4 Ha
UACHTU(DUKAIINIO OPraHUYECKUX COSTUHEHUN.

JlaGopaTtopnas padora NeS. Pacnio3HaBaHue 11acTMacc U BOJIOKOH.

CamocrosiTeabHast padora. CocTaBiieHHE COOOIICHUI HA TEMBI:
«CuHTEeTHYECKHE BOJOKHA Ha aMHHOKHCIIOTHOM OCHOBEY, «bellkoBast ocHOBa
UMMYHUTETaY, «XUMHS U OUOJIOTUSI HYKJIEMHOBBIX KHUCIOT», «[IpoMblIeHHOe
MIPOU3BOJICTBO XUMHUECKUX BOJIOKOHY», «Co0O0IIeHHs 0 6emKax, UX CBOWCTBAX U
PUMEHEHUN.

JAnddepennnpoBaHHbIi 3a4€T.

Bcero:

171




3. YCJIOBHUS PEAJIM3AIIAA TPOT'PAMMBI TIPUMEPHOM JUCIIUILIVHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIbLHOMY MaTC€PUAJIBHO-TEXHUYIECCKOMY odecreyeHuIo

Peanuzanus nporpaMMel JUCHUIUIMHBI TpeOyeT HAMUYHs y4eOHOTO KaOWHEeTa XUMHUH.

OobopyznoBanue yueOHOTo KaOUHETa: TIOCAI0UYHBIE MECTA 110 KOJIMYECTBY 0OyJaromuxcs, pabodee

MCCTO IIperoaaBaTeiis.

Texuuueckue cpeacrsa 00y4eHHs: KOMIBIOTEP C TPOrpaMMHBIM 00eCIIEYECHUEM.

3.2. UndopmanuonHoe odecneyenne 00yueHus

Ilepeuenn pexoMeHayeMbIX yueOHbIX H31aHNi, IHTepHeT-pecypcoB, 10NMOJTHUTEIbHON JUTEPATYPbI

OCHOBHBIE UCTOUYHHUKU:

1.

O.C.T'abpuensiu .I'.OctpoymoB Xumust jis npodeccuii U CnernuaibHOCTEH TEXHUYECKOTO PO PUIs—
M.: Uznarensckuii neHTp «AkaaeMus», 2016. — 256 c.

HO.M.Epoxun, U.b.KoBanésa Xumus st npodeccuii U CennaaibHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
HayyHoro npoduisi— M.: U3narensckuil neHTp «Akagemusi», 2017. — 466 c.

HOHOJ’IHI/ITCJ'II)HI)IG HUCTOYHUKU.

=

© N Ok wWDN

I'.E.Pym3utuc, @.I'.®enpaman Xumus 10ka. — M.: [Ipocsenienne — 1992 1.

I'.E.Pym3utuc, ®.I". ®enpaman Xumus 11xi1. — M.: [Ipocsemenne — 1992 r.

JLLA.IlBeTtkoB Oprannueckas xumusi — M.: [IpocBemnienne — 1988 r.

H.IT.I'aBpycetiko [IpoBepounbie paboThI Mo opranuveckoit xumuu — M.: [Ipocsemienne — 1988 r.
FO.M.Epoxun Tectbl o xumuu: yaueonoe nocodue. — M.: TK Benbu, U3garensctBo [Ipocnekt, 2009 r.
N.B.Mapkuna CoBpeMeHHbII YPOK XUMUK — SpocnaBib: Akagemus pazputud, 2008 r.

A.M.Tab6ep Hedtp — nmponutoe, Hacrosmee, oOyaymee — M.: IIpocBemenne, 1987 r.

O.C.T'abpuensa Xumus 10 — M.: Ipoda — 2006 r.

O.C.T’'abpuensa Xumus 11 — M.: Ipoda — 2006 r.

WuTepHer-pecypcesl:

www.hemi.wallst.ru (O6pa3oBaTenbHBIN CAWT AJIS IIKOJIBHUKOB «XHUMUS»).

www.alhimikov.net (O6pa3oBaTenbHbIi CAWT IS IIKOJILHHKOB).

WWWw.chem.msu.su (DaekTpoHHast OMOIHOTEKA [0 XUMHH ).

Www.enauki.ru (natepHeT-u3nanue st yaureneit «k EctectBeHHble HayKm»). WWW.1september.ru
(meTonnueckas razeta «llepBoe ceHTAOP»).

WWW.hvsh.ru (xypaan « XuMHus B IIKOJIE»).

WWW.hij.ru Gxypaan «XuMHs ¥ KH3HBY).


http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/

4. KOHTPOJIb 1 OLHEHKA PE3YJBbTATOB OCBOEHUSA JUCHHUIIJINHBI

KOHTpOHb MU OLCHKa pPCE3yJIbTAaTOB OCBOCHUA AUCHUINIIMHBI OCYHICCTBIIACTCA IPCIOAAaBaTCICM B

nporecce MPOBEACHUS MPAKTUUYECKUX 3aHATHIA M JIAOOPATOPHBIX PabOT, TECTUPOBAHUS, @ TAKXKE BBITOJIHEHHS

o0OyJaronierocs WHANBUIYATbHBIX 3aJaHHH, POCKTOB, UCCIICTOBAHMIA.

PesyabTaTsl 00yyeHus
(ocBOEHHBbIE YMeHHs, YCBOCHHbIE 3HAHMA)

@DopMBbI U METObl KOHTPOJISI M OLIEeHKHU
pe3yJbTaToB 00y4YeHHsl

YMmerhb

Ha3bIBaTh U3yYCHHBIC BEIIECTBA MO MEXKIYHAPOIHOU
HOMEHKJIaType;

OTIPENIEIATh BAJICHTHOCTh M CTENEHb OKHCIICHUS
XUMHYECKUX 3JIEMEHTOB; THUIT XHMHUYECKOW CBS3HM B
COCIMHEHUSX; XapaKTep CPebl B BOJHBIX PACTBOPAX;
OKUCITUTEIh W BOCCTAHOBHTEIb, NPHHAIICKHOCTD
BEIIIECTB K PA3JIMYHBIM KJIACCaM COEAMHEHUMH;
OOBSCHATh 3aBHUCHUMOCTH CBOMCTB BEIIECTB OT HX
CoCTaBa U CTPOEHHUSA, 3aBHCUMOCTH CKOPOCTH
peaKIuy ¥ XUMHYECKOTO PaBHOBECHS OT Pa3IMYHBIX
(bakTopoB;

XapaKTEepHU30BaTh AIEMEHTHI MAJIBIX TIEPHOJIOB TI0 UX
MOJIOKEHUIO B TIEPUOJWYECKON CHUCTeMe; OOIIme
CBOMCTBA METAJNIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPraHMYECKNX ¥ OPTraHWYECKHX COCIUHCHHI;
CTPOCHHE U CBOWCTBAa HW3YYCHHBIX OPraHUYECKUX
COECIUHEHUN,

BBITOJIHSTh XUMHYCCKUH AKCIIEPUMEHT
pacro3HaBaHUIO BAKHEHUIITUX BEIIECTB;
OPHEHTHPOBATHCS B YHUBEPCAIBHBIX U CHEIIHATBHBIX
MH(POPMAITMOHHBIX pecypcax;

pemarb XMUMHYECKHE 33Ja4d 110 ypPaBHCHHAM
PEeaKIMii C UCTI0JIBb30BAaHUEM XUMHUYECKHUX (HDOPMYI.

110

[TuceMeHHBIE KOHTPOJIBHBIC PA0OTHI, BEITIOJHEHHUE
TECTOBBIX 33IaHUI PA3JIMYHBIX BUJIOB,
WHIUBUTyaJIbHbIC YCTHBIC U MMCbMEHHBIE OTBETHI,
BBITIOJTHEHHE TBOPUYECKUX 3aJaHUI, U3TOTOBJICHUE
Tabnuil, rpad)uKOB, PUCYHKOB, HATJISTHBIX MTOCOOUIA,
HanucaHue pedeparoB, MPAKTUYECKUE paOOTHI.

3HaTh

OCHOBHBIC 3aKOHbI XHMHH: COXPaHEHHS Macchl | [I[MCbMEHHBIC MPAKTHYECKUE U KOHTPOJIbHBIC
BEILIECTB, TOCTOSHCTBA COCTaBa, IEPUOJIMYSCKHI | paOOTHI, BBIMIOJHEHNE TECTOBBIX 33JJaHUN Pa3IUMIHBIX
3aKOH,; BUJIOB, UHIUBUAYaJIbHBIE YCTHBIC U TUCbMEHHbBIC
OCHOBHBIC TCOPHUU XUMHH: ODIICKTPOJUTHUYCCKOU | OTBETHI, BHIMOJIHEHUE TBOPUCCKHUX 3a/IaHUM,

JMCCOLIMALIMY, CTPOCHUSI OPraHUYECKUX BEIIECTB;

BaKHEWIIMEe XUMUYECKUE TOHATHS: aTOM, MOJIEKYJIa,
BEIIECTBO, XUMHUYECKHI 3JIEMEHT, OTHOCHTEJIbHas
aTOMHasi U MOJIEKYJIsSIpHasi Macchl, MOH, aJUIOTPOIIHS,
W30TOMNBI,  XUMHUYECKas  CBSI3b,  BAJECHTHOCTb,
JIEKTPOOTPHULATENBHOCTh,  CTENIEHb  OKUCJICHHS,
MOJIb, MOJISIPHBI OOBEM, PACTBOPHI, NEKTPOJIUTH U
HEDJIEKTPOJIUTHI, AJIEKTPOJINTUYECKAs JUCCOLMALINS,
OKHUCIJIUTEIh " BOCCTaHOBUTEb, KaTajus,
YIJIEPOJHBIN CKENeT, HW30Mephl, (PYHKIMOHAIbHAsS

rpymnmna.

W3TOTOBJICHHE Ta0Null, TPaUKOB, PUCYHKOB,
HaIJSTHBIX MIOCOOMH, HamrcaHue pedeparos.
[IpoBeneHue KUHO-YPOKOB, YPOKOB-COPEBHOBAHUH,
YPOKOB-UTP, YU€OHBIX SKCKYPCHUH C OLIEHKOM
pe3yabTaTOB OOyUECHHUS.

YcrHbIe 3a4€THI IO TEMaM.




