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PaGouast mporpamMmma y4eOHOW AMCIUIUIMHBI pa3zpaboTaHa Ha ocHoBe [IpuMepHOIl mporpamMmbl
o0mieoOpa3oBareibHOM  yuyeOHOM  JUCHMIUIMHBI — «XUMHUS» Ui TpoeCCHOHATBHBIX
obpazoBatenbHbIx  opranusammii  (mamee  CIIO)  (PexkomenmoBano — demepaibHbIM
rOCYJapCTBEHHBIM  aBTOHOMHBIM  yupexjaeHuem  «DefepanbHbli  HUHCTUTYT  Pa3BUTUS
obpazoBanus» (OPI'AY «DHUPO») B KadecTBe NPUMEPHOW MPOrpamMMbl ISl peaM3alliu
OCHOBHOMH MpogeccrnoHanbHON 00pa3oBarenbHOil mporpamMbl CITO Ha 6a3ze 0CHOBHOTO 00IIEro
00pa3zoBaHus ¢ MOJYYCHUEM cpeaHero obmiero oopasoBanus [Iporokon Ne 3 ot 21 urons 2015 r.
Peructpanmonnsiii Homep peuensuu 385 or 23 wuronsg 2015 r. ®I'AY «®HUPO») ¢ yuerom
nokymeHnta «OO0 yrounenuu PekoMeHJalnuii 1mo opraHu3aluy IOJTY4YE€HHUS CPEIHEro OOIIero
00pa3oBaHUs B MpeJiesiax OCBOCHUS 00pa30BaTeIbHBIX IPOrPaMM CPEIHETO MPO(HEeCCHOHATLHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOI'O OOIEro oOpa3oBaHUs C y4eTOM TpeOoBaHUU (emeparbHBIX
rOCYyJapCTBEHHBIX ~ 00pa3oBaTeNbHBIX  CTAaHAAPTOB W  MOJIy4aeMoll  mpodeccuu  Wiu
CHEIHMAIbHOCTH ~ CpelHero mpodeccuoHaabHOro obpa3zoBanusi (mucbMo JlemaprameHTa
TOCY/IapCTBEHHOW MOJIMTUKH B cdepe MOAroToBKH padoumx kaapoB u IO MwunoOpHAyKH
Poccun ot 17.03.2015 Ne 06-259) u IlpumepHbIX mporpamm o0111e00pa3oBaTeIbHbIX YU4COHBIX
TUCHMIUTMH Ui NPO(GeCCHOHANBHBIX  00pa3zoBaTeNbHBIX opraHm3ammii (2015 1.)» 10
CIICIIUATILHOCTH  CpeaHero mnpodeccuoHanpbHoro ooOpazoBanus — 13.02.11 Texauveckas
JKCILTyaTanusi U OOCITY)KHMBaHHE SJICKTPUUECKOTO M JIEKTPOMEXaHHUUECKOTO 000pyIoBaHus (110
OTpAacIIsiM)

[Iporpamma 00111€00pa30oBaTENBHON yUEOHOW AUCIUIUIMHBL «XUMHUS» TpETHA3HAUCHA IS
U3YYeHUs XUMHH B MpodeccnoHanbHbiXx oOpa3oBarenbHbix opranuzanusx CIIO, peanusyrommx
00pa3oBaTeNbHYI0 IPOTrPaMMy CPEIHEro 00mero oopa3oBaHus B Ipeaeaax OCBOCHUSI OCHOBHOM
npodeccuonansHoit obpazoBarensHoi mporpammbl CIIO (OIIOIT CIIO)na 6a3e OCHOBHOTO
obmiero oOpa3oBaHWsl MpPH MOJATOTOBKE KBAJH(PHIMPOBAHHBIX PabOYMX, CIYXKAIlUX,
CIEIHUAIMCTOB CPETHETO 3BCHA.

[Iporpamma paszpaborana Ha ocHoBe TpeOoBanuii ®I'OC cpemnero oOmiero ooOpa3oBaHUS,
MPEIbSIBISEMBIX K CTPYKTYpE, COIACPKAHUIO U pe3yjbTaTaM OCBOCHMS Y4€OHOU UCIIUTUIMHBI
«XUMUS», B COOTBETCTBUH ¢ PekOMEHIanMsIMy 10 OPTaHU3aLUH TTOYYEHHUS] CPEIHETo O0MIero
00pa3oBaHus B IpeJiesiax OCBOEHUS 00pa30BaTeIbHBIX IPOrpaMM CPEIHET0 MPOopeCCHOHATBLHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOro o0miero ooOpas3oBaHus c yderoMm IIpumepHOIl OCHOBHOM
o0pa3oBaTeNbHONW MporpaMMbl CpelHero oOmero o0pa3oBaHHs, OJOOPEHHOH pelleHneM
denepabHOTO y4eOHO-METOIUYECKOTO O0BEAMHEHUS 110 O0IIeMy 00pa30BaHUIO (IIPOTOKOT OT
28 utons 2016 r. Ne 2/16-3)

Opranuzanus-pa3paboTumk: roCyAapCTBEHHOE npodeccuoHaIbHOe o0pazoBaresbHOE
yupexjenue Tynbckoit obnactu «llleknHCKH MONUTEXHUUECKUN KOJITEIK»
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1. HACHIOPT PABOYEM ITPOI'PAMMbBI YYEBHOM JUCIIUTIJIMHBI
XNUMUS
1.1. Ob6aacTh NpUMEHEHHs POTrPaMMBbI
PaGouass mporpamma y4eOHOW JUCHMIUIMHBI SBJISIETCS YacThl0 MPOrPaMMbl IMOJATOTOBKH
crienanucToB cpeanero 3seHa no cnenuanbHocTh CITIO -13.02.11 TexHudeckas sKcrTyaTanus
U O0CITY’)KHBAHHE ICKTPUUECKOTO M FJICKTPOMEXAaHUUYECKOTO 000PYy10BaHMsI (IT0 OTPACTISIM)

[Tporpamma o0O0meoOpa3oBaTeNbHON Yy4eOHON MUCHUILIMHBI «XUMHS» TpeAHa3HaYeHa i
U3y4eHUsT B  NPO(ECCHOHANBHBIX  OOpA30BaTENbHBIX  OPraHU3AIMAX, PEATU3YIOMINX
00pa3oBaTeNbHYIO MPOrpaMMy CPEJHETo 00IIero 00pa3oBaHMsl B Mpe/eIax OCBOCHUS OCHOBHOU
npodeccuonaibHOl obOpazoBarensHol mporpammbl CITIO (OITOIT CIIO) na 6a3e OCHOBHOTO
oOmiero oOpa3oBaHMsl MpPH MOJATOTOBKE KBATM(PHUIMPOBAHHBIX pabOUYMX, CIyXKalluX,
CIIELIUAIIICTOB CPEIHETO 3BEHA.

1.2. MecTo IMCHUILIMHBI B CTPYKType OCHOBHOH mnpodeccnoHaibHOIi o0pa3oBaTelbHOM
nporpaMmbl:  00IIe00pa30BaTEIbHBIA MK, JAUCHUIUIMHBI 10 BBIOOPY U3 00sS3aTEIHHBIX
NPEMETHBIX 00JIacTel

1.3. Henu 1 32124 JTUCHUIJIMHBI — TPeOOBaHHS K pe3yJbTaTaM O0CBOEHUs JUCHHUILINHBI:
OcBoeHne cojep)aHUs Yu4eOHOW JUCHUIUIMHBI «XUMHUA», OOeCrneYrBaeT JIOCTHKEHUE
CTYZICHTaMH CJICIYIOINX Pe3ybTaToB:

JUYHOCHHDBIX:

— YYBCTBO TOpPAOCTH KW YBAXKCHHA K HCTOPHUHM U AJOCTUKCHHUAM OTECYECTBEHHON XHUMHYECKOU
HAYK{; XUMHUYECKH TPAMOTHOE MOBEJICHHE B MPOPECCUOHATIBHOMN JCATEIBHOCTH U B OBITY TpHU
06paHICHI/II/I C XUMHUYCCKHMMHU BCIICCTBAMU, MaTCPpHATIaMU U MTPOLUCCCAMMU;

— TOTOBHOCTh K MPOJODKEHHIO OOpa3oBaHWs M TOBBIIMICHHUS KBaJU(pHUKAIMA B HU30paHHOU
po(heCCHOHATTLHOM JCSITETFHOCTH M OObEKTHBHOE OCO3HAHHE POJIM XMMHUYSCKUX KOMITCTESHITUI
B ATOM;

—YMCHHUC HCIIOJIB30BATh JOCTUKCHUA COBpeMeHHOﬁ XUMHUYECKOU HAayKM W XHMHUYCCKHX
TEXHOJIOTHI [JIsl TIOBBIIIEHUS COOCTBEHHOT'O HWHTENJIEKTYaJbHOTO pPa3BUTHS B BBIOpAHHOM
MpoQeCCHOHAIBHON JESATENHHOCTH;

* MemanpeomMemHnolx:

— HCIOJB30BAHME PA3JIMYHBIX BHUJIOB IIO3HABATEIIBHOW  JEATEIBHOCTM M  OCHOBHBIX
MHTEJJIEKTYaJIbHBIX Olepanuil (MOCTAaHOBKU 3ahauu, (OpMyIMpOBaHUS TUIIOTE3, aHalIMW3a U
CHUHTE3a, CpaBHEHUs, OOOOIIEHHUs, CUCTEMaTH3allu{, BBISABIECHUS IMPUYUHHO-CIIEJICTBEHHBIX
CBs3€H, MOMCKa aHaloroB, (pOPMYIMPOBAHUS BHIBOJOB) Ui pEIICHUs MOCTaBICHHOM 3aJauH,
IPUMEHEHHE OCHOBHBIX METOJOB MO3HAHUS (HAOJIOJEHMs, HAY4YHOTO OHKCIEpUMEHTa) IJis
U3YYEHHUS DPA3IUYHBIX CTOPOH XUMHYECKHX OOBEKTOB M IPOILECCOB, C KOTOPHIMU BO3HUKAET
HE00XO0/IMMOCTh CTAJIKUBAaThCA B IpodeccnoHaIbHOM chepe;

— WCIOJIb30BAHHE PA3IMYHBIX UCTOYHHUKOB JUJISl MOTYYEHHS] XUMUYECKOW MH(pOpMaluu, YMEHUE
OLIEHUTHh €€ JIOCTOBEPHOCTh Il JOCTMXKEHHUS XOPOIIUX Ppe3yabTaToB B MpodhecCHOHAIbHOM

chepe;

®  npeomMemHuix:

——c(hOpPMHUPOBAHHOCTh TPEACTABICHUN O MECTe XMMHUU B COBPEMEHHOW HAyYHOU KapTHHE
MUpa; TOHMMAaHHE pOJIM XUMUU B (HOPMHpPOBAHHH Kpyro3opa © (YHKIIMOHATHHOU
TPAaMOTHOCTH YeJIOBEKa JIJIs PEIICHUS TPAKTUIECKUX 3a]1a4;
— BJAJCHUE OCHOBOMOJIATAIOUIMMU XMMHUYECKUMHU TOHATUSIMHU, TEOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHNE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;
— BJIaJICHUE OCHOBHBIMHM METOJIAMU Hay4YHOI'O IMO3HAHUS, UCIIOJIb3yEMbIMU B XUMUU:
HaOJNIOZICHUEM, OIMMCAHHEM, W3MEpPEHUEM, OSKCIEPUMEHTOM; YMEHHE o00pabdaThIBaTh,
OOBSCHATh PpE3yNbTAaThl MPOBEJACHHBIX OMBITOB U JIeNaTh BBIBOJBI, TOTOBHOCTh H
CIIOCOOHOCTH MPUMEHSTh METOIbI TO3HAHUS MPU PEUICHUH MPAKTUYECKUX 33]1aY;
— cOPMUPOBAHHOCTh YMEHUS JaBaTh KOJMYECTBEHHBIC OIEHKH M TPOU3BOJAUTH PACUETHI IO
XUMHUYECKUM (pOopMysiaM U ypaBHEHUSIM;

4



— BJIQJICHHE MTPaBWJIaMU TEXHUKH 0€30MaCHOCTH MPHU UCHOIb30BaHUU XUMUYECKUX BEILIECTB;
——Cc(OpPMUPOBAHHOCTh COOCTBEHHOMW MO3UIIUU 110 OTHOIICHUIO K XUMUYECKOW HH(OpMAIIHH,
MOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.

1.4. PexoMeH/IyeMoOe KOJIHYECTBO YaCOB HA 0CBOEHHE MPOrPaMMBbI IMCHHILTHHBI:
00s13aTeNIbHON ayTUTOPHOM yueOHOIl Harpy3Kku oOyuaromierocst 96 yacos

2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JJUCIIUILINHBI
XUMUA

2.1. O6beM yueOHOI TUCIUNJIMHBI M BH/IbI Y4e0HOMH padoThI

Bup yuedHoii padoTbl Oobvem uacos

MaxkcumaJjibHasi ydeOHasi Harpy3Ka (Bcero) 96
O0s13aTesibHAsE ayAUTOPHAs y4eOHas HATPY3Ka (Bcero) 96
B TOM YHCIIE:

J1a00paTOPHBIE 3aHITHS 48

MPAKTUYECKHUE 3aHATHS

KOHTPOJIbHBIE pabOTHI 2
CamocrosiTesibHasi paboTa o0yuyawuierocs (Bcero) 0
HUmozcosas ammecmayus 6 popme ougpepenyuposannoco 3avema




2.2. TemaTuyeckuii NJIaH M coJep:kaHue yuyeoHou nucunmianabl XUMUSA

HaunmeHoBaHue pa3ieioB U
TEM

Copep:xaHue y4edOHOT0 MaTepuaJia, JJabopaTopHble U MPaKTHYeCKHe PadoThl, cCAMOCTOATEIbHAsI padoTa 00y4aoIHXCH

O6bem
4acoB

YpoBenn

OCBOCHHUS

1

2

4

Paznen 1.
O01asi 1 HeOPpraHM4YecKasi XuMmsi

58

Tema 1.1.
OcCHOBHBbIE OHATHSA U
3aKOHbI XUMHH

Conep:kanne yueOHOro MaTepuasia

1

HaydHnble MeTObI TIO3HAHUS BELIECTB M XUMHUYECKHX SIBICHUH. Polb 3KCIIEpHIMEHTa U TEOPHH B XUMHUH. MOJETUPOBAaHUE XUMHYECKHX
mporeccoB. 3HaueHue xumun npu ocsoeHnu npogdeccuii CIIO u cnennansrocteit CIIO TexHMYeckoro npoduist mpodeccnoHaTBHOTO
obpaszoBanus. OCHOBHBIC OHATH XUMHHA. BemectBo. AToM. Monekyna. XuMudeckuid aneMenT. Ayurotpomnus. [IpocTsie u cio)kHBIe
BemecTBa. KauecTBEHHBIH M KOJNMYECTBEHHBIH COCTaB BEHIECTB. XUMHYECKHE 3HaKH W (Gopmynbl. OTHOCUTENbHBIC aTOMHas M
MoJeKyIsipHast Macchl. KommdecTBo BemectBa. OCHOBHBIE 3aKOHBI XUMHH. CTeXHOMETpHsl. 3aKOH COXPAHEHUSI MAacChl BEIIECTB. 3aKOH
MIOCTOSTHCTBA COCTABA BELIECTB MOJICKYJISIPHON CTPYKTYPBL. 3aKOH ABOTaJIpo M CIEICTBUS HX HETO.

Tema 1.2.
Ilepuoanyeckuii 3aKoH U
Ilepuoanueckasi cucrema
XHUMHYECKHUX 3JIeMEHTOB

.. MenneneeBa u
CTpOeHHe aToMa

Coaep:xanue y4e0HOIro MaTepuaJja

1

Ilepuonuueckuit 3axon J[.M. MenneneeBa Otkpsitie .M. MenneneessiM llepuomuueckoro 3akona. Ilepuoaudeckuil 3akoH B
¢dbopmymnupoke J[.U. Menneneepa. [leproandeckas Tabauia XMMUUECKUX 3JIEMEHTOB — IpauecKoe 0TOOpaKeHUE MEePHOANICCKOrO
3akoHa. CTpyKTypa MEpUOANYECKO TaOMHIIBI: MepHoabl (Manble W OobIKe), Tpynmsl (TIaBHas ¥ moOouHast). CTpoeHHe atoma U
nepuoguueckuii 3axkoH [I.M. MenneneeBa. AToMm — cioxHas 4dactuma. Sapo (MpOTOHBI U HEUTPOHBI) M DJIEKTPOHHAs 00OJOYKa.
Uzotomsl. CTpoeHHE 3NIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MANbIX Mepuo70B. OCOOEHHOCTH CTPOCHUS SIEKTPOHHBIX 000JI0UYEK
aTOMOB 3JIEMEHTOB OOJBIIMX MEPHOMOB (MEPEXOAHBIX 31MeMeHTOB). [loHsaTHEe 00 opbutamsx. S-, p- u 0-OpOurtanu. DIeKTPOHHBIC
KOH(HUTypaIuy aTOMOB XUMHUYIECKHUX IIEMEHTOB.

CoBpemeHHast GOPMYITHPOBKA MEPHOTUIECKOTO 3aKOHA. 3HAUCHUE MMEPHOIMYCCKOTO 3aKOHA U MEPHOANICCKON CHCTEMBl XMMHYCCKIX
anemenToB JI.J. MeHneneeBa i pa3BUTHS HAYKH ¥ TOHUMaHHS XHMHUYECKOM KapTHHBI MUPA.

Tema 1.4. CTpoenne
BelllecTBa

Co,

JepiKaHue y4eGHOro MaTepuaia

1

Honnass XxuMudeckasi CBSI3b, KOBAJECHTHAS XMMHYECKasl CBS3b, METAINYECKAs CBS3b, arperaTHble COCTOSIHHSI BEIIECTB, UYHCTBIC
BelecTBa u cMecu. KatnoHsl, X 00pa3oBaHHe U3 aTOMOB B Pe3yJbTaTe NMPOIlecca OKUCICHUS. AHUOHBI, IX 00pa30BaHHE U3 aTOMOB B
pe3ynbTaTe mpolecca BOCCTaHOBICHHUS. MOHHas CBs3b, Kak CBS3b MEXKIY KaTHOHAMHM M aHHOHAMH 3a CUET 3JEKTPOCTATHYECKOTO
nputskeHns. Kimaccudukaiuss MOHOB: IO COCTaBy, 3HAKY 3apsja, HAIWYMIO THApAaTHOH o00oiouku. MoOHHBIE KpHCTaIIHYecKHe
pemerku. CBOMCTBA BEIIECTB C HOHHBIM TUIIOM KPUCTAJUTMYECKOH perneTky. KoBajgeHTHas XuMHu4eckas cBsi3b. MexaHu3M 00pa3oBaHus
KOBQJICHTHOH CBsI3M (OOMEHHBIN M JOHOPHO-AKIEITOPHBIN). DNEeKTpooTpHLIaTeNIbHOCTh. KoBajleHTHbIE TOISIpHAst M HETOIApHAsI CBSI3M.
KpaTHOCTh KOBaJICHTHOH CBA3M. MONEKyNIApHbIE U aTOMHBIE KpUCTaJUIMYEeCKHe penieTkd. CBOWCTBA BEUIECTB C MOJEKYISPHBIMH U
ATOMHBIMH KPUCTAJUTNYECKUMH PEIIETKaMH.

Merammyaeckast cBsi3b. MeTaynmieckasl KpHCTaJUIMUECKash pelIeTka W MeTajuIMueckas XUMHu4eckas cBs3b. (DU3MUEcKHe CBOMCTBa
METaJIOB. ArperaTHble COCTOSHHS BEIIECTB M BOAOPOJIHAsS CBs3b. TBepaoe, KHIKOE M ra3oo0pa3Hoe cocTosHus BemecTs. [lepexon
BEIIECTBA U3 OJHOI0 arperaTHOro COCTOSHUS B Apyroe. BonopoaHas cBs3b.

Yucteie BemecTBa u cMecH. [lonsiTre o cMecu BeniecTB. [ 'oMoreHHble U reTeporeHHble cMecH. CocraB cMecei: 00beMHast 1 MaccoBast
J0J1 KOMIIOHEHTOB CMECH, MaccoBasi 10Jsl IpUMeceil.

Hucnepcusle cuctemsl. [loHsTne 0 aucnepcHoi cucreme. JucnepcHas ¢asza u gucnepcuonHas cpena. Kinaccudukanms aucnepcHbIX
cucteM. [ToHSITHE 0 KOJUTOMIHBIX CHCTEMaX.

oopamopuas paooma Nel-3

Hpuzomoeﬂenue CYCneH3uu Kap60Hama Kajvyus 6 600e.

HOﬂyquue IMYNbCUU MOMOPHO2O MAcCd.




3

O3naxomieHue co c8oUCMBAMU ()ucnepCHblx cucmem.

Tema 1.5.

Bopa.PacrBopsl.
DJIEKTPOJIMTHYEeCKAS
AUCCOLHALNS

Copaep:xanue y4eOHOro MaTepuaJsa

1 | Boma. PactBopsl. Pacteopenne. Boma kak pacTBopHUTeENs. PacTBOpHMOCTE BemecTB. HachleHHbIE, HEHACHIIIEHHEIE, IEPECHIICHHBIE
pacTBOpPBI. 3aBUCHMOCTD PACTBOPUMOCTH I'a30B, KHUIKOCTEH W TBEPBIX BEIIECTB OT Pa3INIHBIX (DaKTOPOB.
MaccoBast 10711 paCTBOPEHHOT'O BEIIECTBA.

2 | DmekTponUTHYECKas ~JUCCOMANMA. DIEKTPONMTHI W HEJNIEKTPONMTBL.  DJNEKTPOJUTHYECKAS JMCCONMAIMS. MeXaHu3MBbI

SIEKTPOIUTHICCKON  TUCCOIMAIMM Ui BEIIECTB C PA3NIWYHBIMA THIIAMH XHMHYECKOW CBsi3W. [ WopaTupoBaHHBIE |
HETUApPATHPOBAaHHBIC MOHBI. CTENeHb NMEKTPOIUTHYSCKON Aucconuaniui. OCHOBHBIC TOJIOKECHHUS AIIEKTPONUTHISCKAs JTUCCOITUAIINS.
CuibHBIC U Ccia0bie 3MeKTPoauThl. OOMEHHBIC PEAaKIMU B PACcTBOpax AeKTponuToB ['waponu3 KHCIOTH, OCHOBaHUS M COJU Kak
9JIEKTPOIUTHI. DNeKTpoiin3. KHcaoTel, 0CHOBaHHUS, COJIU C TOUKH 3PEHUS TEOPUH DIEKTPOIUTHUECKON TUCCOLMALUN

Jlabopamopnas paboma No4-5
1

Teopusi 31eKMPOSUMULECKOU OUCCOYUAYUU

2 | Ilpuzomosnenue pacmeopa 3a0anHOl KOHYEHMPAYUU.
Tema 1.6. Xumuueckue Coaep:xanue yueOHOro MaTepuasa
peakumuu -
1 | Knaccudukanuss xumudeckux peakiwii. Peakimu cOeIMHEHHs, PaslOKEHHsA, 3AMENICHHs, OOMeHa. KaTanuTudeckue peakiuu.
OOpatuMble W HeoOpaTUMbIe peaknuy. ['OMOTE€HHBIE N TETEPOTCHHBIC PEaKIMU. DK30TEPMHUUYECKHE W SHIOTEPMHUYECKHE PEaKIUU.
TemnoBoi 3¢ ekt xumudecknx peakiuid. TepMoXuMHYecKue ypaBHEHUsL.
OKHUCIHUTENILHO-BOCCTAaHOBHUTENbHBIE peakuuy. CrerneHb okuciaeHus. OKUCIUTENb U BOCCTAaHOBJIEHHE. BOCCTaHOBUTENb U OKUCIICHHUE.
Merto] 31€KTPOHHOTO OanaHca ISl COCTaBJICHHS YPaBHEHHUH OKUCIHMTEILHO-BOCCTAHOBUTENBHBIX peakiuid. CKOPOCTh XMMHYECKHX
peakuuii. [ToHATHE O CKOPOCTM XMUMHYECKUX peakuuil. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKHX PEAKLUUH OT pa3n4HBIX (HaKTOPOB:
NPUPOJBl  PEArupyIOUIMX BEUIECTB, WX KOHLEHTPAIlMM, TEMIIEpaTypbl, I[OBEPXHOCTH CONPUKOCHOBEHHS U  HCIOJIb30BaHUS
KaTaJIM3aTOPOB.
OOpaTuMocTh XMMHUUYECKHX peakiuii. OOpaTuMble 1 HEOOpaTHMBbIE peakiyi. XHMMHUUECKOE PaBHOBECHE M CIIOCOOBI €r0 CMEIeHHUsL.
Jlabopamopnan paboma Ne6-8
1 | Peaxyus samewenus meou oicenesom 6 pacmeope mednozo xynopoca. Peaxyuu, udywue ¢ obpazosanuem ocadka, 2a3a uiu 600bl.
3asucumocms cKopocmu 63aUMO0EUCEUS CONSAHOU KUCTOMbL C MEMAIAMU OM UX NPUPOObL.
2 | 3asucumocms ckopocmu 63auUMOOUCIEUs. YUHKA C CONAHOL KUCIOMOLE 0Nt ee KOHYESHMPAyUL.
3 | 3asucumocmo cxopocmu é3aumooeiicmeus oxcuoa meou(ll) ¢ ceproii kucnomoii om memnepamypui.
Tema 1.6. Coaep:xanue yue0HOT0 MaTepuasa
Knaccudukauus

HEOPraHNYeCKUX COeMHEeHMIH
M MX CBOMCTBa

1

KucnoTs!l n ux cBoiicTBa. KHCIOTHI Kak 3JIEKTPOIUTHI, HX KIACCH(HUKALIHS IO Pa3TUYHBIM IpU3HAKaM. XUMIYECKUE CBOMCTBA KUCIIOT B
CBETE TCOPHH AIIEKTPONUTHISCKON Arcconranyui. OcoOEHHOCTH B3aUMOICHCTBHS KOHIICHTPHPOBAHHON CEPHOM M a30THOW KHCIIOT C
MeTayutaMi. OCHOBHBIE CIIOCOOBI ITOTY9EHHUS] KHCIIOTHL.

OcHoBaHus U ux cBo¥cTBa. OCHOBaHUSA Kak QJICKTPOJIUTHI, UX KJ'IaCCI/I(l)I/IKaL[I/IfI 1O PAa3JIMYHBIM IPHU3HAKAM. XUMHYECKHE CBOMCTBA
OCHOBaHHUH B CBETE TCOpUHn 3J'I€KTp0J'IPITH‘-I€CKOﬁ JUcCConranuu. Paznoxxenue HEPACTBOPUMBIX B BOAC ocHoBaHui. OCHOBHBIE CITOCOOBI
TOJIyYCHUA OCHOBaHHM.

Comu u ux cpoiictBa. Conu kak 3JeKTpoiauThl. Collv cpeqHue, KUCIble 1 OCHOBHblE. XMMHUYECKH CBOMCTBA COJIEM B CBETE TEOPUHU
ANMEKTPONUTUYCCKON aucconmanun. CriocoObl moiydeHus coieid.l maponms coeit.

OKCI/IHLI H HUX CBONCTBa. COJ'ICO6paByIOIIII/IC nu H€COJ'ICO6pa3yIOHII/IG OKCH/BI. OCHOBHBIC, aM(i)OTCpHLIC U KHCJIOTHBIC OKCHIBI.
3aBUCHMOCTD XapakTepa OKCHJa OT CTCIICHHU OKHCJICHUA 06pa3yfomero ero Merayuia. XUMHUYECKHE CBOMCTBA OKCHUIOB. HOHy‘IGHI/IG
OKCHUOB.




Jlabopamopnan paboma Ne9-14

1

HUcnvimanue pacmeopoe Kuciom quukamopaMu. Bzaumooeticmsue memannog ¢ kuciomamu. Bzaumooeiicmeue Kuciom ¢ OKCUOAMU
memainioe.

Hcneimanue pacmeopos wenouetl unouxamopamu. Bzaumooeiicmsue wenoueti ¢ conamu. Pasnoocenue nepacmsopumvix ocrosanuil

Bsaumooeiicmsue coneii ¢ memaniamu. Bzaumoodeiicmaue coneti Opye ¢ opyeom. I uoponus coneii paznuyHo2o muna.

Hcnoimanue pacmeopos wenouetl unoukamopamu. Bzaumooeiicmaue wenoueil ¢ conamu. Pasnoocenue nepacmseopumoix ocHosanuil.

Bzaumooeiicmsue coneit ¢ memaniamu. Bzaumooeiicmeue conetl Opye ¢ opyeom. I uoponus coneil pazniuynoz2o muna.

2
3
4
5
6

Bzaumooeiicmsue kuciom ¢ ocHosanusmu. Bzaumooeticmsue kuciom c consimu.

12

Tema 1.7

MeTanibl 1 HEMETAJJIbI

Conep:xanue yueOHOro MaTepuasa

1

Meramiael. OcoOeHHOCTH CTPOCHHUA aTOMOB W KPHCTAJIIOB. dm3nyeckue CBOHMCTBA METaJIOB. KJ'IaCCI/I(I)I/IKaL[I/IH MCTAJIJZIOB II10
PAa3JINYHBIM IIPU3HAKAM. XUMHYECKHE CBOMCTBA METAJIIOB. 3J'IGKTp0XI/IMI/I‘ICCKI/II71 pAa HaHp?[)KCHI/Iﬁ MCTAJIJIOB. MeTaJ'IJ'IOTCpMI/Iﬂ.

OO6mmue crocoObr noyyeHns: MeTawioB. [lonsTre o mMeramtypruu. ITupoMeTammyprus, THAPOMETAIUTYPTHUs U SIICKTPOMETAILIYPIHS.
CrutaBbl YepHBIE U IBETHBIE.

Hemerasmmsr. OcoOeHHOCTH CTpOCHHs aTOMOB. HeMeTasibl — mpocThie BElIecTBa. 3aBUCUMOCTh CBOMCTB IaJIOTCHOB OT UX MOJOXKCHUS B
ITepnoguueckoit cucreme. OKHCIUTENbHBIE U BOCCTAHOBUTEJIHLHBIE CBOWCTBA HEMETAIOB B 3aBUCUMOCTH OT UX TOJIOKEHUS B PIAY
3NEKTPOOTPHUIATEIEHOCTH.

Ilpakmuueckue paéomor. Nol15-16

Pewenue sxcnepumenmanvuvix 3adau. 3axaika u omnyck cmanu. O3HAKOMAEHUE CO CMPYKMYPAMU cepo2o U 6eno2o uyzyHa.
Pacnosnasanue pyo scenesa.

HOﬂyueHue, co6upaHue u pacnosnaedrue 2a3oe

Paznen 2.
Opranunyeckasi XuMusi

38

Tema 2.1.
OcHOBHBIE NOHATHS
OPraHHYeCcKOi XHMUH H
TeOpHsl CTPOEHUS
OpPraHU4YecKuX coeIMHeHu

Cojiepxkanue yueOHOTO MaTepuajia

1

IMpeamer opranndeckold xuMuu, [IpupoHbIe, HCKYCCTBEHHBIE U CHHTETHUECKHE OpraHuyeckue BeliecTBa. CpaBHEHHE OPraHHMYECKUX
BEIIECTB C HEOpraHNUeCKMMU. BaneHTHOCTh. XMMH4ecKoe CTpOeHUE KaK TOPSI0K COCMHEHNSI aTOMOB B MOJIEKYJIBI I10 BJIEGHTHOCTH.
Teopus crpoennst opranndecknx coequHernii A.M. BytiiepoBa. OCHOBHbIE ITOJIOXKEHUS] TEOPHH XHUMHUECKOTO CTpoeHHMs1. M3omepust u
n30Mepel. XUMHYecKkrne (GOpMyIbl M MOAENHM MOJEKyJl B OpraHudeckod xumud. Kiaccudukamys oOpraHHYeCKHX BELIECTB.
Krnaccudukanms BemecTs 1o cTpOEHHUIO YIIEpOAHOTO CKelleTa U HaTM4IMIO (yHKIMOHAJIBHBIX rpymi. ["omonoru u romonorus. Hauana
nomenknarypsl |UPAC. Kiaccupukauns peakuuii B opraHndeckod xuMuu. Peakumu mnpucoeanHeHus (TMAPHPOBAHMS,
raJOreHUPOBaHMs, THIPOTAIOTCHUPOBAHUS, THAparanuu). Peaknuu OTIIEIUIeHUs (JEeTHIPUPOBAHUS, IETHIpOraJoreHHpPOBaHMS,
neruzapartanun). Peakiun 3amemnienns. Peakium n3omepusanun. M3roTopieHne MoaeIe MoieKy opranndeckux seniectB.Ilonstie o
cyOcrpate u peareHnTe,Peakiny OKHCICHUs] ¥ BOCCTAHOBJIICHUSI OPraHMYeCKUX BELIECTB

Tema 2.2.
YriaeBoaopoabl u UX
NPUPOJHbIE HCTOYHUKHU

Conep:xanue yue0HOro MaTepuaja

1 | Ankanbl. ANKaHBL: TOMOJOTHYECKHHI DPsfl, N30MEPUS M HOMEHKIATypa alKaHOB. XHMHYECKUE CBOMCTBA aIKAaHOB (METaHa, JTaHa):
TOpEHUE, 3aMelIeHUE, PA3IOKEHHE, JeruapupoBanye. IlpuMeHeHne ankaHoB Ha OCHOBE CBOICTB.
2 | Ankerbl. DTHIICH, €T0 NOJNYYEHHE (IETHAPUPOBAHMEM JTaHA, NETOJIMMEPHM3ALMEN MONMITHICHA). [ OMONOTHYECKHI P, H30MEPHS,




HOMEHKJIATypa allkeHOB. XMMHYECKHE CBOWCTBA STHJIEHA: TOpPEHHE, KadeCTBEHHBbIC peakinu (oOeciBeuMBaHWEe OPOMHON BOIBI H
pacTBopa mepMaHraHarta Kajius), TuapaTalus, noiuMepusanus. [lpuMeHnenue 3TuaeHa Ha OCHOBE CBOMCTB.

Juens! n kayayku. [loHsATHE O AMEHAX KaK yTIIEBOIOPOIaX C IBYMS IBOWHBIMH CBs3sIMH. CopshKeHHBIE TUEHBI. XMMUYECKAE CBOUCTBA
Oyramuena-1,3 u U30MpeHa: o0ecIBeUnBaHHEe OPOMHOM BOJIBI U MOJMMEPH3alUs B Kaydyku. HaTypanbHBIA U CHHTETUYCCKHUE KAYIYKH.
Pesuna.

AJNKWHBEL AnieTniieH. XUMU9ecKHe CBOWCTBA alleTHIICHA: TOpEeHNe, 00ecIBeYNBaHNE OPOMHOW BOJIBI, IIPHUCOSANHEHHUE XJIOPOBOIOPOIA H
ruapatanus. [[puMeHeHue aneTuieHa Ha OCHOBE CBOMCTB. MekiiaccoBasi H3oMepus ¢ ankaaueHamu. [lonyyeHue aneruieHa
MUPOJIU30M METaHa ¥ KapOUIHBIM crtocoOoM. Peakiust momuMepusauy BUHIIXIoOpHIa. [TOMTUBHHUIXIOPU U €T0 TPUMCHEHHE.
Tpumepuszarus aretusieHa B 0erzon. Tpotuin. Tonyon. HurpoBanue Tosryouna.

Apenbl. benzon. Xumuueckue cBoiicTBa OeH3051a: TOpEeHHE, PEaKLUHM 3aMelleHus (rajloreHupoBaHue, HUTpoBaHue). [IpumeHeHne
0€H3071a Ha OCHOBE CBOWCTB.

[TpupoHbIe NCTOYHKUKH YTIeBOAOpo0B. [IpupoaHblii ra3: cocTaB, IPUMEHEHHE B KaYeCTBE TOILINBA.

Hedts. Cocras u mepepadoTka mHedtu. [leperonka veptu. Hedrenpomykrsr. [Ipasmio MopkoBaukoBa B.B. Kiaccndukanus i HazHadeHIE
kayuykoB. Knaccudukanus v HasHaueHue pe3uH. BynkaHuzamus kaydyka.

oopamopnas paooma Nel 7-18

IIpedenvroie yene00opodet

Cesoticmea HenpedenvHulx yeneso0opooos QO3Hakomlienue ¢ Kollekyuell o00pazyos Hedmu u NpooOyKmog ee nepepabomru.
O3Hakomaenue ¢ KouleKyuel Kayiykos u 0opazyamu u30eaull U3 pe3unsl.

Tema 2.3.
Kucinopoacoaepskauue
OpraHuvecKmne coeIuHEeHHs

Co

JAEPKaAaHuEC yqeﬁﬂoro MartrepuaJja

1

Cnuprtsl. [TonyueHue staHosa OpOKEHHEM TIIIOKO3bI U THApaTaluuei sTuiaeHa. [ uapokcuibHas rpymnma kak GpyHKuuoHanbHas. [lonsTue
0 TpeneNbHBIX OJHOATOMHBIX CIHpPTaX. XHUMHUECKHE CBONCTBAa 3TaHOJA: B3aMMOACHCTBHE C HaTpueM, oOpa3oBaHHE MPOCTHIX H
CIIOXKHBIX 3(UpPOB, OKHUCIEHHE B anpAerui. IlpuMeHeHHe 3TaHOIA HAa OCHOBE CBOMCTB. AJIKOIOJIM3M, €ro IOCIEACTBUSA U
npeaynpexacHie. MeTUIOBbI COIUPT U €r0 UCIOJIb30BAaHUE B KAaUECTBE XMMMUYECKOIO ChIPbs. TOKCHMYHOCTb METAHOJIA U IIpaBHIIA
TEXHUKH 0€30I1aCHOCTH MpH paboTe C HUM.

I'munepuH Kak npeAcTaBUTENh MHOTOATOMHBIX CITUPTOB. KauecTBeHHas peakilis Ha MHOTOaTOMHbIe ciupThl. [IpuMeHeHne rumiepuHa.
OTHIICHTIIMKOJIb U €T0 pUMeHeHHe. TOKCHYHOCTh STHIICHTIIMKOIIS M IIPaBHiIa TEXHUKH 0€30MacHOCTH ITPH paboTe ¢ HHUM.

@enon. Pusnueckne W XUMHUYECKHE CBoicTBa (eHosia. B3anmMHOe BIHMSHHE aTOMOB B MOJIEKysle (eHOoda: B3aUMOJCHCTBHE C
THIPOKCH/IOM HAaTpus M a30THOW Kuciorod. IlpumeHenme ¢enona Ha ocHoBe cBoicTB.IlomydeHne QeHona W3 TNPOAYKTOB
KOKCOXMMHMYECKOTO TPOM3BOJCTB au n3 Oen3ona. [TommkonaeHcanys popManpaeruaa ¢ peHonom B peHondopMaIbIeTHIHYI0 CMOITY.

Anpnerunsl. [lorsTre 06 anpaernnax. Anbpaerngnas rpynma Kak (yHKIMOHaimbHas. PopManbierun U ero CBOiicTBa: OKHCIEHHE B
COOTBETCTBYIOIYIO KUCIIOTY, BOCCTAHOBIIEHHE B COOTBETCTBYIOLIUI crupT. [lorydyeHue anbaerujoB OKHUCIEHUEM COOTBETCTBYIOIIHMX
cnuproB. [lpumeHenne Qopmanpaeruia Ha OCHOBE €ro CBOWCTB. Amerampaerua. [loHATHE © KeTOHax Ha IpHUMepe
arnieroHa.lIppumeHeHune aneToHa B TEXHUKE U TPOMBIIIICHHOCTH.

Kap6oHoBbie kucnotbl. [ToHsiTHE O KapOOHOBBIX KHCIOTaX. MHOroo0Opasue KapOOHOBBIX KHCIIOT(IABEJEBO KaK JBYXOCHOBHOW,
aKpUJIOBOM KHCIOTHl KaK HENpeAenbHOH , OeH30HHOW Kak apomarmdeckoif). KapOokcmipHas rpynma Kak (QyHKIIMOHAJIbHAS.
I'omonoruyeckuii psA MpeneNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [loyueHne KapOOHOBBIX KHCIOT OKHCICHHEM albIeTHIOB.
XUMUYECKUE CBOMCTBA YKCYCHOM KHUCIIOTHI: OOIIME CBOWCTBA C MHUHEPAIBHBIMU KHUCJIOTAMU W peakius dTepudukanun. [IpuMenenue
YKCYCHOM KUCIJIOTBI HA OCHOBE CBOMCTB. BhIciIne »HpHbIE KUCIOTHI HA MPUMEPE NaJIbMHUTUHOBOM U CT€apHHOBOM.

Cnoxuble 3¢upsl 1 xupbl. [lomydyeHne CIOXHBIX 3PHUPOB peakiuedl stepuduxanun. CioxHble 3(QUpPH B NMPHUPOAE, MX 3HAYCHHE.
[Tpumenenne cnoxHbIX 3(GUPOB HAa OCHOBe CcBOMcTB. IleHKOOOpa3ylomue Macia. 3aMeHa JKUPOB B TEXHHKE HEIMHIIEBBIM CHIPHEM.
CuHTeTH4ecKre MOIOIINE CPEACTBA.

XKupsl kak cioxxHele 3upbl. Kimaccupukanums >xupoB. XHMHUECKHE CBOMCTBA KHPOB: THAPOJHM3 U THIPHPOBAHUE XHUIKUX JKHPOB.

[IpumeHeHue KUPOB HA OCHOBE CBOWCTB. MbLa.




YraeBozpl. YriaeBobl, HX Kiaccu(UKaIus: MOHOCaXapu bl (TJIF0K03a, (pyKTo3a), JUcaxapuibl (caxapo3a) U moJarcaxapuabl (Kpaxman
U UEJUTI0NI034).

I'moko3a — BEmIECTBO C JBOWCTBEHHOW (YyHKIHEH — abAeTHAOCITUPT. XUMHUECKHE CBOICTBA TIIIOKO3BI: OKHCIEHHE B TIFOKOHOBYIO
KHCJIOTY, BOCCTAHOBIICHIE B COPOUT, COMPTOBOE OposkeHHe. [[puMeHeHne TIIIOKO3EI HA OCHOBE CBOMCTB.

3HayeHne YTICBOAOB B KMBOW MPHUPOAC M KU3HMU deloBeKa. [IOHATHE O peakmusxX MOTUKOHICHCAIIMHA M THAPOIN3a Ha IMpHMEpe
B3aMMOIIPEBPAILIEHUN: TII0K03a —> MOJIMCaXapul.

Jlabopamopnas paboma Nol9-24

Csoticmea cnupmog u (hernonos

Ceoticmea anvoe2uoos

Csoticmea KapOOHOBLIX KUCTIOM

Pacmeopenue anuyepuna 6 6ode u gzaumodeticmsue c 2uopokcudom meou(ll).

Csoticmesa chyCHOIJ KUcCjionmaul, 06%{1/{6 co ceolicmeamu MUHEPATIbHbIX KUCTI0M.

DA B|WIN|F-

Hoxazamenbcmeo HenpedenbHo2o xapakmepa jHcuoko2o acupa. Bzaumoleiicmeue 2miokoszvl u caxaposvl ¢ eudpokcudom meou(ll).
Kauecmeennas peaxyus na Kpaxmasn.
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Tema 2.4.
A3oTcoaepaxamme
OpraHM4YecKue coeJUHEHMs.
Hosmmepsi

Coaep:xanue yueOHOro MaTepuasa

1

Awmunbl [ToHsTre 06 aMuHax. AnndaTniyeckue aMUHbL, X KlIacCU(HKalMs U HOMEHKIATypa. AHHUJIMH, KaK OPraHM4ecKOoe OCHOBAaHHE.
ITony4yenne annnuHa U3 HUTpoOeH3o0ma. [IpruMeHeHe aHUTMHA HAa OCHOBE CBOMCTB.

AMMHOKHCIIOTEL. AMHHOKHCIOTH Kak aM(poTepHble AU(YHKIMOHAIBHBIE OPraHMYECKHE COCAMHEHMSA. XHMMHYECKHE CBOMCTBA
AMHMHOKHCIIOT: B3aUMOJCHCTBHE CO IIETI0YaMH, KHCIOTaMH U IpPYyr ¢ OpyroM (peaknus NHoJMKoHAeHcanww). IlenTuaHas cBs3bp U
nomunentuasl. [I[puMeHeHre aMHHOKHCIIOT Ha OCHOBE CBOMCTB.

benku. IlepBuunas, BTOpHYHAS, TPETHYHAS CTPYKTYpHl OenkoB. XMMHUYECKHE CBOWCTBA OENKOB: FOpPEHHE, NCHATYpAIHs, THAPOIIHU3,
I[BETHBIE peakluy. brnonornyeckne GpyHkunm 6eIKoB.

Tonumepst. Benku n monucaxapuibl Kak OUOMOIUMEDPHI.

ITnactmaccer. [lomyueHue MONMMEPOB pPEAKIUEH MOJMMEPH3ANUU U TMOJIMKOHIACHCAUU. TepMOIUTACTHYHBIE W TEPMOPCAKTHBHBIC
actMaccsl. [IpencraBureny miactMacc.

Bonokna, nx knaccudpukamms. Ilomydenne BomokoH. OTAeIbHBIE MPEICTABUTENN XUMHUUECKUX BOJIOKOH.Pacmo3HaBanue miactMace #
BOJIOKOH. AMHHOKANpPOHOBasi Kuciota. KanpoH Kak NpeACcTaBUTENb MOJMAMUIHBIX BOJIOKOH. VICMONB30BaHHe THAPOJM3a OEJIKOB B
npoMbIuieHHOCTH. [lomuBuHMWIXIOpH, moauterpadropatuieH (tedson). denomodopmanbaeruanbie miactMaccsl. Llemtynouns,
HpOMI)IHIHeHHoe IMPONU3BOACTBO XWUMUYCCKNX BOJIOKOH

2

JuddepenunpoBanHblii 3aueT

Bcero:

96

Jln1st XapaKTepUCTHKN YPOBHSI OCBOEHHS Y4€OHOT0 MaTepraia NCTIOIb3YIOTCS ClIeyIoNre 0003HaYSHUS:

1. — o3HaKOMMTENBHEIH (Y3HaBaHHE paHee M3YUYEHHBIX 00BEKTOB, CBOICTB);

2. — penpoAYKTHBHBIHN (BBIIOIHEHHE JIESITEIILHOCTH 110 00pasily, MHCTPYKIIMH HIIH MO PYKOBOJICTBOM)

3. — IPOJYKTHBHBIH (INIAHUPOBAHUE U CAMOCTOSITENILHOE BBITIOJHEHHUE JEsTeIbHOCTH, PElIeHHEe IIPOOIEMHBIX 3a/1a4)
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3. YCJIOBUA PEAJIM3ALIUU TPOT'PAMMBI INCHUIIJIINHBI

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0
Peanuzanus mporpaMMbl JUCHMIUIMHBL TpeOyeT Haduuyus yY4eOHOro KaOWHETa XWMHYECKUX
JTUCIUILINH; J1a00paTOpUu XUMHUU; 1a00paTOPUN TEXHUUECKUX CPEJICTB 00yUeHus
O6opynoBanue y4eOHOTO KaOWHETa: JOCKa YYCHHYECKas, yYEHUYECKHE CTOJIBI, mKad, CTol
YUUTEIbCKUI
TexHuueckue cpeacrBa oOydeHHs: MHTEPAKTUBHAS OCKA, MYJIbTUMeIUHBIN mpoekTop, 11K c
muneH3snoHHeM 110.

3.2. UndopmanmnonHoe odecreyeHne 00y4eHus
Ilepeuenb pexoMeHAyeMbIX Yy4eOHbIX H31aHuii, UHTepHeT-pecypcoB, I0NMOJHHUTEJIbHOM
JUTEepaTypbl

OCHOBHBIE UICTOUHUKU:

I'abpuensa O.C., OcrpoymoB W.I'. Xumus: y4eOHHK Al CTYACHTOB TNPO(ECCHOHATBHBIX
o0pa3oBaTeNbHbIX OpraHu3aiui, ocBauBamIux npodeccuu u cnenuansuoctu CI10. — M., 2017
INa6puensu O.C., Octpoymo WN.I'. Xumust s mpodeccuit U CrenualibHOCTEH €CTeCTBEHHO-
HayyHOro mnpoduis: y4yeOHHK s CTYACHTOB MNpPO(ecCHOHANBHBIX 00pa30BaTEeIbHBIX
opraHu3aiuii, oceanBaromux npodeccun u crienuansuoctu CIIO. — M., 2017

I'abpuensu O.C. u ap. Xumus. [Ipaktukym: yue6. mocobue 1isi CTYACHTOB MpodeccuoHanbHbBIX
00pa30oBaTeNbHBIX OpPTaHM3AlNA, OCBanBaIMUX mpodeccuu u cnenuansHoctu CI10. —M., 2017
INa6puensu O.C.u ap. Xumus: nocobue ansg noarotosku k EI'D: yueb. mocobue st CTyI€HTOB
npoecCHOHATBPHBIX ~ 00pa30BaTENbHBIX  OpPraHW3allMif, OCBaMBAIOIIMX  Mpodeccud |
cnenuanpHocTu CIIO. — M., 2017

labpuensu O.C., JlsicoBa I'.I'. Xumust. TecThl, 3amaun U ymnpakHeHUs: y4ueb. mocoOue s
CTYAEHTOB IMpO(eCCHOHAIBHBIX 00pa3oBaTelbHbIX OpPraHU3allMii, OCBAaUBAIOIIUX Npodeccuu u
crnenuansHocta CI1O. — M., 2017

Epoxun KO.M., Kosanesa M.b. Xumus nna npodeccuil n crenuaabHOCTEH TEXHMYECKOTO U
€CTECTBEHHO-HAyYHOTO  mpoduiieli:  y4yeOHWK  JIg  CTYIAEHTOB  NMpodheCcCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3anuii, ocBauBarmux npodeccuu u cnenuanbHoctu CI10.— M., 2017
Epoxun FO. M. Xumus: 3ajaun 1 yrpaxHeHUs: yue0. mocoOue A CTy. YUpexKISHUN cpel.
npod. obpazoBanus. — M., 2016

Epoxun FO.M. COOpHUK TECTOBBIX 3aJaHUN [0 XUMHUH: y4eO. mocodue i CTy . YUPExKACHUN
cpen. mpod. obpazoBanus. — M., 2016.

Epoxun I0. M., Kosanesa U. b. Xumus 11 npodeccuii U CrenuaibHOCTeH TEXHUYECKOTO Mpo-
b, DneKTpoHHBIN yueOHO-MeToAnYecKHi kommuieke. — M., 2016.

Cnaoxog C. A., Ocmpoymos U. I'., ['abpuenan O. C., Jlykvanosea H. H. Xumus mist npodeccuii

U CHEIHMATIBHOCTEW TEXHUYECKOTO MPOoduiIs. DIEKTPOHHOE NMPHIIOKEHUE (IJEKTPOHHOE yueOHOe
W3JIaHUE) JUTSL CTYJI. YIPEKICHHUH cpea. mpod. oOpasoBanms. — M., 2016

O.C.I'abpuensn. Xumus. M.: [lpoda,2017

JononHuTenbHblE UICTOYHUKHU:

1. JI.A.llgetkoB. Opranndeckas xumusi. M.: I'ymanutapuoe u3z. neatp BJIAJIOC, 2003.

2. I'.E.Pymzutuc, ®.I.®enpaman. M.: [Ipocsemenue, 2007.

3. H.E.Ky3bpmenko, B.B.Epemun. Xumus. M.: Dx3amen: U3narensckuit jom "OHUKC 21 Bek",
2010.

HHTepHeT-pecypcesl

http://www.xumuk.ru/

http://chemistry.do.am/

http://www.alhimikov.net/

www. hemi. wallst. ru (OGpa3oBaTenbHbIi CAaNT AJIS MKOTBHUKOB « XUMUS»).
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http://www.xumuk.ru/
http://chemistry.do.am/
http://www.alhimikov.net/

www. alhimikov. net (OOpa3oBaTenbHBIN CAalT AJIS MKOTBHUKOB).

www. chem. msu. su (91ekTpoHHass OMOINOTEKA 11O XUMHH ).

www. enauki. ru (MHTepHeT-u3aHue s yunuTeneil «EcTecTBeHHbIE HAyK).
www. lseptember. ru (MeToaudeckas razera «llepBoe ceHTIOps»).

www. hvsh. ru (kypHas «XUMUS B LIIKOJIEY).

www. hij. ru (KypHan «XuUMUs U KU3HBY).

www. chemistry-chemists. com (3JIEKTPOHHBIN KypHaT «XUMHKH U XUMUSD).

4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUSA JUCIIUITJIMHbI
KoHTpo/Ib M OleHKa pe3yIbTaTOB OCBOCHUS JUCLMILIMHBI OCYILECTBIIETCS IpenojaBaTeieM B
npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATHIA M J1a0OpaTOpHBIX paboT, TECTUPOBAHUS, a TAKKE
BBINOJIHEHUS 00YYaIOIMMHUCS MHANBUAYAJIBHBIX 3a/laHUI

Ba:kueiinime
XHMHYECKHe
MOHATHSA

YMeHue  JaBaTh  ONpEAENEHHE U ONEPUPOBATh  CIECAYIOIINMHU
XMMHUYECKMMHU TOHSATHAMH: BEIIECTBO, XHMHYECKHH DJIEMEHT, aToM,
MOJICKYyJIa, OTHOCHTEIbHBIE aTOMHAas M MOJICKYJISpHAs MacChl, HWOH,
QUTOTPOIUS, M30TOINBI, XUMHUYECKasi CBS3b, DJICKTPOOTPHLATEIBHOCTS,
BAJICHTHOCTb, CTCIICHb OKHCJICHUA, MOJIb, MOJIIpHAsA Macca, MOJI?IpHBII;'I
00beM  Tra3000pa3HbIX  BEIIECTB, BEIIECTBA  MOJIEKYJISPHOIO U
HEMOJICKYJISIPHOTO CTPOCHHUS, PACTBOPHI, 3JCKTPOIUT M HEIICKTPOJIHT,
AIIEKTPOJIMUTUYECKAsT JTUCCOIMALNSA, OKHCIUTEIb W BOCCTAHOBHUTEIb,
OKHCJIGHUE M BOCCTaHOBJICHHE, TEIUIOBOH A(P(EeKT peakuuu, CKOpOCTh
XUMHYECKON pEaKIMU, KaTallu3, XUMUYECKOe PaBHOBECHE, YIIIEPOIHBIH
CKeJleT, (YHKIIMOHAJIbHAS TPYIINA, H30MEPHs, TOMOJIOTHSI

OcHOBHBIE 3AKOHBI
XUMUH

DopMynHpOBaHUE 3aKOHOB COXPAHEHHUs MAaCChl BEIIECTB U MOCTOSHCTBA
COCTaBa BELIECTB.

VYcraHOBKa MPUYMHHO-CIEACTBEHHOM CBSI3U MEXIY COAEPKAaHUEM 3TUX
3aKOHOB M HAMMMCAaHUEM XUMHYECKUX (OPMYII U YpaBHEHUH.

Y cTaHOBKa 3BOJIIOLNMOHHOM CYIIHOCTH MEHJEIEEBCKOM W COBPEMEHHOMU
dbopmynupoBOK nepuoaudeckoro 3akona J[. . Menzaeneena.

OObsicHeHHe (PU3UIECKOTO CMBICTIa CHMBOJIMKHY TIEPUOAMYECKON TaOIUIIBI
xumuyeckux oanemeHtoB Jl. W. MengeneeBa (HOMEpPOB »dJIEMEHTA,
nepuoja, TPYIIbI) U YCTAaHOBKA MPUYMHHO-CIEACTBEHHON CBSI3U MEXKIY
CTPOEHHEM aTOMa U 3aKOHOMEPHOCTSIMH U3MEHEHHSI CBOMCTB 3JIEMEHTOB
¥ 00pa30BaHHBIX UMH BEIIECTB B MEPHOJAX U IPyIMIax.

XapakTepucTuKa JJIEMEHTOB MalbIX M OONBIIMX TNEPUOAOB TO UX
nosioxkeHuto B [lepnognueckoit cucreme J[. . Menneneesa

OcHoBHBIE TEOpPUH
XUMHH

YcraHoBKa 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX BEIIECTB OT CTPOCHUSA
aTOMOB 00Pa3yIOIMINX UX XUMHUECKUX DJIEMEHTOB.

XapakTepucThKa  BAKHEHIIMX  THUINOB  XHMHYECKHMX  CBSI3€M U
OTHOCHUTEIIBHOCTH 3TOU TUIIOJIOTHHU.

OOBsicHeHHE 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa M CTPOCHHS
KPUCTAJUIMYECKUX PELIETOK.

@opMyJIUPOBKAa OCHOBHBIX TOJIO)KEHHM TEOPUU BJIEKTPOJUTHUYECKON
JACCOLIMAlMU U XapaKTEPUCTUKA B CBETE 3TOM TEOPUHU CBOMCTB OCHOBHBIX
KJIACCOB HEOPTAHUYECKUX COCTMHEHUN.

@opMyJIMPOBKAa OCHOBHBIX IOJIOKEHUM TEOPUH XUMHUUYECKOTO CTPOCHMS
OpraHWYECKUX COECIMHEHHI M XapaKTEpUCTHUKA B CBETE 3TOH TEOPUH
CBOVCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX COEIUHECHUI

BaxkHeiinme BeniecTrsa
H MaTepuajbl

XapakTepucTuKa cocTaBa, CTPOCHHSI, CBOWCTB, MOJYUYE€HUS U IPUMEHEHUS
BakHenmux MertamwioB (IA u II A rpynn, amomuHusa, xkenesa, a B
€CTECTBEHHO-HAyYHOM TIpouiie M HEKOTOPhIX d-2JIEMEHTOB) W HX
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COCIMHEHUN.

XapakTepucTUKa COCTaBa, CTPOCHHS, CBOWCTB, MOJYUYCHUS U IPUMEHEHUS
BakHenmux HemertawioB (VIII A, VIIA, VIA rpynm, a Takke a3ora u
docdopa, yriaepoaa u KpeMHUSI, BOJOPO/IA) M UX COSTMHCHHIA.
XapakTepucTuKa cocTaBa, CTPOCHHUSI, CBOMCTB, OTyYEHUS U IPUMEHEHUS
BOXHEUIINX KIJIACCOB YIIEBOAOPOAOB (AIKAHOB, IIUKIOAIKAHOB, AJIKCHOB,
QIKUHOB, apEHOB) U UX HanOoJiee 3HAYUMBIX B HAPOJHOXO3SHCTBEHHOM
IIJIaHE TIPEICTaBUTEIICH.

AHajorm4Has XapakTepUCTHKAa BaXXHEMIIUX MpeICcTaBUTENIed ApYyrux
KJIACCOB OPraHWYECKHX COCIMHEHMI: METaHOJa M JITAHOJA, CIOXKHBIX
3(UpOB, )KUPOB, MbUI, aTbACTUIOB ((HOPMAIIBICTUIOB U alleTaIbJACTHIA),
KETOHOB (ameroHa), KapOOHOBBIX KHCJIOT (YKCYCHOM KHCIOTHI, JUIs
€CTECTBEHHO-HAYYHOTO TpouiIs MpeAcTaBUTENeH JIpyrux KiIaccoB
KHUCIIOT), MOHOCaxapuIoB (TJIIOKO3bI), JuUcaxapuaoB (caxaposbl),
nonvcaxapuioB (Kpaxmajia W UEJUIION03bl), AHWIMHA, aMHUHOKHUCIOT,
OENKOB, WCKYCCTBEHHBIX W CHHTETHYCCKHX BOJIOKOH, Kay4yKOB,
J1aCTMAcC

XHUMHYECKU A3BIK
M CHMBOJIHKA

Hcnonbs3oBanue B yueOHON U POPECCHOHATBHON ACSITEITLHOCTH
XUMHUYECKUX TEPMUHOB U CUMBOJIUKHU.

Ha3BaHue HM3yd4eHHBIX BEIIECTB IO TPUBUAIBHOM WM MEKIYHAPOIHOU
HOMEHKJIATYpE U OTPAXKEHUE COCTaBa 3TUX COCAMHEHUHU C TOMOIIBIO
XUMHUYECKHUX (POPMYIL.

OTpaxeHMe XHMMHUYECKMX IPOLIECCOB €  IOMOIIBI  ypaBHEHUU
XAMHYECKHX peaKuid
Xumnueckue peakiuu | OObsACHEHHE CYIIHOCTH XMMHUYeCKMX mpoueccoB. Kiaccuduxanms

XUMHUYCCKUX peaKuMﬁ IO pas3jIMYHbBIM IIpU3HaKaM: YHUCIIy M COCTaBYy
IPOAYKTOB M peareHToB, TemioBoMy 3¢ ¢dekTy, HampasieHHIO, (a3se,
HAJIMYHMIO KaTalln3aTopa, M3MEHEHUIO CTENEHEeH OKHCIICHHS DJIEMEHTOB,
00pa3yromux BelecTsa.

YcTaHOBKa NPU3HAKOB OOIEr0 U pa3InYHOrO B TUIIOJOTUHU PEaKIIUM

JUISl HEOPTaHUYECKOM U OpraHMYeCcKOl XMMHUHU.

Knaccugumukanusi BemecTs U MpoIecCOB ¢ TOYKU 3PEHHUS OKHCIICHUS-
BoccTaHoBIeHHs. CocTaBlieHUEe ypaBHEHUN peakifii ¢ MOMOIIIbIO METO/IA
AJIEKTPOHHOTO OanaHca.

OOBsiCHEHHE 3aBUCUMOCTH CKOPOCTH XUMHUUECKOM peakIy U MOJIOKEHHS
XUMHUYCCKOI'0 paBHOBECHUS OT PA3JIMYHBIX q)&KTOpOB

XUMHYeCKHil IKCIIepH-
MEHT

BeinonHenne XMMUYECKOT0 IKCIIEPUMEHTA B IIOJIHOM COOTBETCTBUU
¢ mpaBuIaMu 0€30M1aCHOCTH.

HaGnronenue, Qukcanus W ONHMCAaHUE pE3yJAbTaTOB MPOBEIEHHOTO
HKCIIEPUMEHTA

XuMnueckas [TpoBeneHue caMoCTOATENBHOTO MOMCKa XUMUYECKON MH(DOpMAITUH

uHpopmauus C HCHOJB30BAaHUEM pAa3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
U3JIaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETA).
Hcnonb30BaHne KOMIBIOTEPHBIX TEXHOJIOTUH 111 00pabOTKH U Iepeaadn
XUMHUYECKON HHPOPMAINH U €€ TPEJICTABICHUS B Pa3IMUHBIX opMax

Pacuernl nmo | YCTaHOBKa 3aBUCUMOCTHU MEKy KaueCTBEHHOM U KOJIMYECTBEHHOU

XHMHUYECKUM CTOPOHAMM XMMUYECKHX OOBEKTOB U MPOIIECCOB.

hopmysiam Pemenne pacueTHbIX 3a7a4 IO XUMHUYECKUM (POpMysiaM U YpaBHEHUSIM

H YPABHEHHUSAM

Ipodunbuoe u | OObsiCHEHHE XUMUYECKHX SIBJICHHUM, MPOUCXOIAIIMNX B TIPUPOJIE,

npodgec- OBITY U Ha IPOU3BO/ICTBE.

CHOHAJIBHO 3HAYUMOC

OnpeneneHre BO3MOXKHOCTEH MPOTEKaHUS XMMUYECKUX MPEBPAIICHUN B
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coJepiKaHue Pa3INYHBIX YCIOBUSAX.

OKpYXalolleu cpee.

OpraHHU3M 4YeJIOBEeKa U IPYTHe KUBbIE OPraHU3MBI.
TOKCUYHBIMU BEIIECTBAMU, JIA0OPATOPHBIM 000PYAOBAHUEM.

IMpOU3BOJICTBC.

HOCTyrIaIOH_[eﬁ M3 pa3sHbIX HCTOYHHUKOB

COGJIIOI[GHI/IG ImpaBHUJI  3KOJIOTMYECKU  I'PpaMOTHOI0  IOBCACHUA

B

OreHKa BIMSHHUS XMMHYECKOTO 3arpsi3HCHUS] OKPYXKAIOUICH Cpeibl Ha
Cobmronenne mpaBuin Oe3omacHOro oOpamieHus ¢ TOPIOYMMU U
[ToaroToBka pacTBOpPOB 33aJaHHOM KOHIIEHTpAalMM B OBITY W Ha

Kputnyeckas oOIeHKa JIOCTOBEPHOCTH XHUMHYECKOH wuH(popmarmm,

TemaTuka pedeparon
buorexHoorus u reHHas nHxxeHepus — texnosoruu XXI Beka.

* HanorexHomoruss Kak MNPpUOPUTETHOC HAIIPABJICHUC Pa3BUTHA HAYKU W IMIPOU3BOACTBAB

Poccuiickoit @enepanuu.

» CoBpeMeHHBIE METO/IbI 00€33apakuBaHUSI BOJIBI.

* A10TpOIUS. METAJIJIOB.

* XXuznsp u pesrenpHocts [.M.Menneneena.

* «[lepuoanueckomy 3aKoHy Oyayllee HE TPO3UT Pa3pyLICHUEM. .. »

* Cunres 114-ro sanemenTta — TpuymQp pocCUCKUX (HU3UKOB-SIIEPIIUKOB.
* 3o0Tomsl BOgOpoOaa.

* lcnonp30Banue paiuOaKTUBHBIX U30TONOB B TEXHUYECKUX LIEJISIX.

* PEHTreHOBCKOE M3Ty4YE€HUE U €r0 UCTIOIh30BAHUE B TEXHUKE U MEIUIIMHE.
* [I1azma — yeTBEpTOE COCTOSIHUE BELIECTBA.

* AMOp(QHBIE BelIeCTBA B IPUPOJE, TEXHUKE, OBITY.

M OxpaHa OKPY)KaIOH_[eﬁ Cpeabl OT XHMHUYCCKOI'O 3arpsA3HCHUA. KonnuectBenabie

XapaKTEPUCTUKH 3arPsS3HCHUS OKPYKAIOICH CPEJIb.
* [IpumeneHune TBepAOTO U Tra3000pazHoro okcua yrieposaa (IV).
* 3amuTa 030HOBOTO PKPaHa OT XUMHUECKOTO 3arpsS3HEHUSI.

M pr60,Z[I/ICHepCHBIC CHUCTCMbI, HX KHaCCI/IQ)I/IKaI_II/IH N HUCIIOJb30BaHHUEC B HpO(i)eCCHOHaHBHOﬁ

JIEATEIbHOCTH.
* Kocmernueckue renu.

* [IpumeHeHune CyCrieH3ui U YMYJIbCUNA B CTPOUTENBCTBE.

* MuHepaibl ¥ TOpHbIE TOPO/Ibl KAK OCHOBA JTUTOC(EPHI.

* PactBOpBI BOKpYT Hac. Tunsl pacTBOpOB.

* Boza kak peareHT u cpea sl XUMHUYECKOTO ITpoLiecca.

* )Kuznb u gesrensHocTh C.AppeHnyca.

* BkJ1aJ1 OTEUECTBEHHBIX YUEHBIX B PA3BUTHE TEOPHUH DIEKTPOIUTHYECKON AUCCOLMALIH.
* YcTpaHeHHe KECTKOCTU BOJIBI HA TPOMBIIIJIEHHBIX PEATPUATHSAX.

* CepHas KHCIIOTa — «XJI€0 XMMHUECKON MPOMBIIUIEHHOCTH.

* Mcnonb3oBaHre MUHEPATIBHBIX KUCIOT HAa IPEANPHUATUAX Pa3IMYHOT0 IpoQuIIs.

* OKCH/IBI M COJIM KaK CTPOUTENIbHBIE MaTEPUAIIBI.

* Ucropus rumnca.

* [ToBapeHHas1 COIb KaK XMMHUYECKOE CHIPBE.

* MHOTroIMKUI KapOoHAT KalblMA: B IPUPOAE, B IPOMBIIUIEHHOCTH, B OBITY.

* Peakiiuu ropeHusi Ha MPOU3BOJICTBE U B OBITY.

* BupryanbsHoe MOIEIUPOBAaHUE XUMUYECKUX IIPOLIECCOB.

* DJIEKTPOJIN3 PACTBOPOB JIEKTPOIUTOB.

* DJIEKTPOJIN3 PACIUIaBOB AIEKTPOJIUTOB.

* IlpakTnueckoe mNpUMEHEHHE  JJEKTposn3a:  papUHUpPOBAHUE,  TaJbBAaHOIIACTHKA,

TraJJbBaHOCTCTHUA




-McTopus nonydeHus: 1 IpoOU3BOACTBA AIFOMUHUS.

* DJIEKTPOJUTUYECKOE TTOJTYUCHUE U paQTHUPOBAHKUE MEJIH.

* Kuznsb u nesrenbHocTh [, [[9BM1.

* Posib METaJUIOB B MCTOPUHU YEJIOBEUECKOM IUBHIM3aLMKU. VICTOpUsSI OTEYECTBEHHOM YEpHOM
Metamutypruv. COBpeMEeHHOE METAJUTyprHueCKO€e MPOU3BOJICTBO.

* HMcropusi OTE€YECTBEHHOM NBETHOM MeTaulypruud. Posib MEeTayuioB M CIUIaBOB B HAy4HO-
TEXHUYECKOM IIporpecce.

* Koppo3usi METaJIJIOB ¥ CIIOCOOBI 3aIUTH OT KOPPO3UH.

* lHepTHBIC WK 0JIATOPOJTHBIC Ta3bI.

* Posxaromiye com — rajioreHsl.

* cTopust BEACKON CIIUYKH.

* ictopusi BOSHUKHOBEHHS U Pa3BUTHS OPraHUYECKON XUMUHU.

* )Kuznp u gesrenpHoctsh A.M.Bytneposa.

* Butanusm u ero kpax.

* PoJib OTE€YECTBEHHBIX YUCHBIX B CTAHOBJICHUH M PA3BUTUU MUPOBOM OPraHUYECKOU XUMHUH.

* CoBpeMEHHBIE MTPEJCTABICHUS O TEOPUH XUMUYECKOTO CTPOCHHUSI.

* DKOJIOTUYECKHE ACTIEKTHI UCTIOIB30BAHMS YTJIEBOIOPOIHOTO CHIPbS.

* DKOHOMMYECKHE AacCHEeKThl MEXIYHAPOJAHOrO0 COTPYIHHYECTBA MO  HCIOJb30BAHUIO
YTJIEBOJOPOIHOTO CHIPHSI.

* Mcropusi OTKPBITUS M pa3pabOTKHA Ta30BBIX M HEPTIHBIX MECTOPOXKIAeHUH B Poccuiickoi
®denepauuu.

* XuMHUsl yTIEBOIOPOAHOTO CHIPBS M MOl Oyayias mpodeccus.

* YTIIeBOJOPOAHOE
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