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PaGouast mporpamMmma y4eOHOW AMCIUIUIMHBI pa3zpaboTaHa Ha ocHoBe [IpuMepHOIl mporpamMmbl
001eo0pa3oBaTebHOM ~ y4eOHONH  AMCHUIUIMHBL  «XUMHUS» UL poeCCHOHATBHBIX
obpazoBatenbHbIx  opranmsammii  (mamee  CIIO)  (PexkomenmoBano — demepaibHbIM
rOCYJapCTBEHHBIM  aBTOHOMHBIM  yupexJeHuem  «DefepanbHbli  UHCTUTYT  Pa3BUTHUS
obpazoBanus» (OPI'AY «DHUPO») B KadecTBe NPUMEPHOW MPOrpamMMbl ISl peaM3alliu
OCHOBHOMH MpogeccrnoHanbHON 00pazoBarenbHOi mporpamMbl CIIO Ha 6a3e 0CHOBHOTO 00IIETO
00pa3zoBaHus ¢ MOYYCHUEM cpeaHero obmero oopasoBanus [Iporokon Ne 3 ot 21 urons 2015 r.
Perucrpanmonnsiii Homep peunensun 3850t 23 wurons 2015 1. OI'AY «DOUPO») mno
CIIEIUATILHOCTH CpeHero mpodeccuoHaibHOro oopazopanusi — 15.01.05 Capiuk ( py4HOU U
YaCTUYHO MEXaHU3UPOBAHHON CBapKU(HAIUIABKY))

[Iporpamma oO0I1I€00pa30BaTENbHON YYEOHON JUCHUILTUHBI «XUMHS» TpeIHAa3HAYCHA JUIS
U3yUYeHHs] XUMHHU B MPpodeccHoHaNbHBIX 00pa3zoBarenbHbIX opranuzanusax CI1O, peanuzyromux
00pa3oBaTeNbHYIO TPOrPaMMy CPEIHEr0 00IIero oOpa3oBaHus B MpeeliaX OCBOCHHS OCHOBHOM
npodeccuonasibHor oOpazoBarenbHoil nporpammbel CITIO (OITIOIT CIIO)na 6a3e OCHOBHOTO
obmiero  oOpa3oBaHWsl MpPH MOJATOTOBKE KBAJIM(PHUIMPOBAHHBIX PabOYMX, CIIyXKallUX,
CIEIHAIMCTOB CPETHETO 3BCHA.

[Tporpamma pa3paborana Ha ocHoBe TpeboBanuit PI'OC cpemHero oOmiero oOpa3OBaHUSA,
NPEIBSBISEMBIX K CTPYKTYpE, COJCPKAHHUIO U PE3yJIbTaTaM OCBOCHUS YYeOHOW JIMCIUIUIMHBI
«XUMUSI», B COOTBETCTBUH ¢ PekoMeHIanusIMy 1O OPraHU3alUy TOIYYeHHUsS] CPeIHEro o0mero
00pa3oBaHus B MpeJieiax OCBOCHUS 00pa30BaTEIbHBIX MIPOrPAMM CPEIHETO MPO(HECCHOHAIEHOTO
o0Opa3oBaHus Ha 6a3e OCHOBHOTO OOIIEro OOpa3oBaHMs C y4yeToM TpeOOoBaHUil (enepabHBIX
rOCYJapCTBEHHBIX ~ 00pa30BaTENbHBIX  CTAHAAPTOB W  MOJy4aeMOW  Mpodeccuu  WiH
CHEeNHATBHOCTA  CpeAHero mnpodeccHoHalbHOr0 oOpazoBaHus (mmcbMo JlemaprameHnTa
TrOCYJApCTBEHHON TOJHMTUKUA B cdepe MOAroToBKU padounx kaapoB u IO MwunoOpHayku
Poccun ot 17.03.2015 Ne 06-259), ¢ yuerom IlpumepHOi OCHOBHON 00pa30BaTEIHHOM
MporpaMMbl CpeHETo 00IIero obpa3zoBaHus, 0J0OpEeHHON pelieHueM ¢eaepanbHOro yueOHO-
METOJMYECKOro 00beauHeHusI Mo oluieMy oOpa3zoBaHuio (TpoTokoa ot 28 utoHs 2016 1. Neo
2/16-3).

Opranuzanusa-pa3paboTuuk: rocy/1apCTBEHHOE npodeccuoHanbHOe o0pa3oBaTesbHOE
yupexnaenue Tynbckoit obmactu «l1[eKnHCKHI MONMUTEXHUUECKUN KOJTEIK»
Pazpabotunk:

Mapkanosa Upuna AnekcanaposHa, npenojgasarens [TIOY TO «IITTK»
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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCIUTLIAHBI
XUMUs
1.1. Ob6aacTh NpUMEHEHHs POTrPaMMBbI
Pabowas mporpamma y4eOHOH JWUCHUIUIMHBI SBISAETCS YACThIO IPOTPaMMBbl MOJATOTOBKH
KBATH(UIIUPOBAHHBIX pabounx, ciyxammx o npodeccun CIIO -15.01.05 Capmuk ( pydHOid
Y 4aCTUYHO MEXAHU3UPOBAHHOW CBAapKHU(HAIJIaBKH))

[Tporpamma o0O0meoOpa3oBaTeNbHON Yy4eOHON MUCHUILIMHBI «XUMHS» TpeAHa3HaYeHa i
U3y4eHUsT B  NPO(ECCHOHANBHBIX  OOpA30BaTENbHBIX  OPraHU3AIMAX, PEATU3YIOMINX
00pa3oBaTeNbHYIO IPOrpaMMy CPEJHEro 001Iero 00pa3oBaHus B MPEAeIax OCBOCHUS OCHOBHOU
npodeccuonaibHOl obOpazoBarensHol mporpammbl CITIO (OITOIT CIIO) na 6a3e OCHOBHOTO
oOmiero oOpa3oBaHMsl MpPH MOJATOTOBKE KBATM(PHUIMPOBAHHBIX pabOUYMX, CIyXKalluX,
CIIELIUAIIICTOB CPEIHETO 3BEHA.

1.2. MecTO0 AUCUMILIMHBI B CTPYKType OCHOBHOI mnpodeccHOHAJIbHOI 00pa3oBaTeIbLHOM
nporpaMmsbI: 001eo0pa3oBaTeILHBIN UK

1.3. ey ¥ 3a0a4M JMCUMILUIMHBI — TPEOOBAHMSA K Pe3y/JIbTaTaM OCBOCHHS IMCUMILIUHbI:
OcBoeHue cojepkaHusi Y4eOHOW JAUCHUIUIMHBI «XHUMHSI», OOECIEYMBACT JIOCTHUKEHUE
CTYJIEHTaMH CIEAYIOIINX Pe3y/JIbTaTOB:

JIUYHOCHIHBIX

— YyBCTBO TOPJOCTU U YBAKEHHSI K HCTOPUU U JOCTUIKEHHUSM OTECYECTBEHHOM XUMHUUYECKOU
HAyKH; XUMHYECKA TPAMOTHOE TIOBEJICHUE B MPOPECCHOHATBHON JIEATSIBHOCTH U B OBITY IIPH
o0pallleHuy ¢ XUMUYECKUMH BEIIeCTBaMU, MaTepUaIaMU U TIPOIECCAMH;

— TOTOBHOCTh K MPOJODKCHHUIO O0pa30BaHUs W IOBBINICHUS KBaTU(PHUKAIUU B H30paHHOU
npohecCHOHANBHOM AeSITENbHOCTH M 0ObEKTUBHOE OCO3HAHHUE POJIM XUMHUYECKUX KOMITETEHIUI
B 3TOM;

—YMEHHUE UCIOIb30BaTh JOCTHKEHUS COBPEMEHHOM XHMMYECKOW HAyKH W XHUMUYECKUX
TEXHOJIOTHI JJI1 TIOBBIMICHUS] COOCTBEHHOTO HWHTEIUICKTYaJIbHOTO pa3BUTHS B BBIOPaHHOM
npoecCHOHANBHOM e TeNbHOCTH;

* MemanpeomMemHuulx:

- HUCITIOJIB30BaHUC Pa3IMYHBIX BUI0B O3HABaTEILHOU ACATCIIBHOCTHU n OCHOBHBIX
MHTEJJIEKTYadbHBIX Olepanuil (MOCTAaHOBKH 3aiayd, (HOpMYIHpPOBAHMS THUIOTE3, aHAlW3a U
CHUHTE3a, CpaBHEHHUS, OOOOIICHHS, CHCTEeMAaTH3alluH, BBIIBICHUS MPUYUMHHO-CIEACTBEHHBIX
CBsI3€H, MOMCKa aHaNIoroB, (POPMYIHPOBAHUS BHIBOJOB) JJISl PEIIEHUs MOCTABICHHOM 3ajauu,
MPUMEHEHUE OCHOBHBIX METOJIOB TMO3HAHUS (HAOMIONEHMS, HAYYHOTO SKCIEPUMEHTA) st
W3YYEHHUS DPA3NUYHBIX CTOPOH XUMHUYECKHX OOBEKTOB U TPOIECCOB, C KOTOPHIMU BO3HUKAET
HEO0OXOMMOCTh CTAIKUBATHCA B PO ecCHOHATBHOU cdepe;

— WCIOJIb30BaHKE PA3TMYHBIX UCTOYHHUKOB JIJISl TIOTYYCHHS] XUMUYECKOU WH(pOpMAIIUK, YMEHUE
OLICHUTh €€ JIOCTOBEPHOCTH JUISl JAOCTHIKEHMSI XOPOIIMX pE3yJbTaTOB B MpOo(eccHOHAIbHON

cdepe;

®  npeomMemmubIX:
——c(hOopMUPOBAHHOCTH MPEACTABICHUA O MECTe XUMHH B COBPEMEHHOW HAy4YHOW KapTHHE
MHUpa; TOHMMaHWE pOJIM XHUMHHA B (OPMHPOBAHWUU KPYyrozopa H (PYHKIIMOHAITBHOM
IPaMOTHOCTH Y€JIOBEKA JIJIsl peIlIeHHs] MPaKTUYECKUX 3a/1ay;
— BIIQJICHUE OCHOBOMOJATAIONIMMHA XUMHYECKUMH TOHSATHSIMH, TEOPHSIMH, 3aKOHAMH H
3aKOHOMEPHOCTSIMU; YBEPEHHOE M0JIb30BaHHE XMMUYECKON TEPMUHOJIOTUEH U CUMBOJIMKOM;
— BJIaJIcHUE OCHOBHBIMU METOJAMH HAyYHOTO MO3HAHMUSI, HCIIOJIb3yEMBIMH B XUMHH:
HaOJIOZIGHUEM, OIMCAaHWEM, W3MEPEHUEM, SKCIIEPUMEHTOM; YMEHHE o00pabaThIBaTh,
OOBACHATH pPE3yJIbTaThl TPOBEACHHBIX ONBITOB W J€JaTh BBIBOJABI, TOTOBHOCTh H
CIOCOOHOCTh MPUMEHATH METO/IbI TO3HAHUS NIPU PEIICHUH MPAKTHUECKUX 3a7ay;



— c()OPMUPOBAHHOCTh YMEHUS 1aBaTh KOJMUYECTBEHHBIE OLEHKU U MPOU3BOJUTH PACUEThI IO
XUMHUYECKUM (opMyriaM U ypaBHEHUSIM;

— BJIJICHHE MTPaBUJIaMU TEXHUKH 0€30IaCHOCTH MPHU UCTOJIb30BaHUN XUMUUECKHUX BEIIECTB;
——c(hOopMUPOBAHHOCTH COOCTBEHHOM MO3UIMH 110 OTHOLICHUIO K XMMUYECKON MH(pOpMaLnHy,
MOJIy4a€MOU U3 Pa3HbIX UCTOYHHUKOB.

1.4. Kosim4ecTBO 4aCOB HA OCBOEHHE MPOrPaMMbI JUCUMILIIUHBI:

MaKCHUMaJbHON y4eOHOU Harpy3ku oOyuaromerocs 114 gac, B Tom uncne:
00s13aTeIbHON ayTUTOPHOMN yueOHOW Harpy3ku oOy4atomerocst 114 gacos;

2. CTPYKTYPA U COAEPKAHUE YUEBHOM JUCIIUILINHBI
XUMUA

2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI YU4eOHO#l padoThl

Bup yuyeoHoii padoTbl Oovem uacos

MakcumasbHas yueOHasi Harpy3ka (Bcero) 114
Oo6s13aTesibHAsE ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 114
B TOM YHCIIE:

JlabopaTopHO- MPaKTHYECKUE 3aHIATH 34

KOHTPOJIBHBIC PAaOOTHI 2
CamocrosiTesibHas paboTa o0yuyawuierocs (Bcero) 0
HUmozcosas ammecmayus 6 popme ougpepenyuposannoco 3auema




2.2. TemaTnyeckuii IJIaH U cojep:xaHue yuyeOHoi qrucuunanabl XUMMUS

HaunmeHoBaHue pa3ieioB U
TEM

Copep:xaHue y4edOHOTro MaTepuaJia, JJabopaTopHble H MPaKTHYeCKHe PadoThl, CAMOCTOATEIbHAS padoTa 00y4aloIMUXCcs

O6bem
4acoB

Yposenb
OCBOEHHS

1

2

4

Paznen 1.
O061asi 1 HeOPpraHM4YecKasi XuMmsi

68

Tema 1.1.
OcCHOBHBbIE OHATHSA U
3aKOHbI XUMHH

Conep:kanne yueOHOro MaTepuasia

1

Hayunble MeTOmbl MO3HAHWSA BEIIECTB M XHMHYCCKHX SBICHHH. Ponb SKClepuMEHTa W TEOPHHM B XHMHH. MOJETHpOBaHHE
XAMHUYECKHUX TIpoIeccoB. 3HaueHne XuMuu mpu ocBoeHnr npodeccuit CIIO u cnemmanpHocTeit CIIO TexHUYECKOTO MPOQMII
podeccHOHATBHOTO 00pa3oBaHus. OCHOBHEIC MOHATHS XUMIH. BemectBo. AToM. Monekyna. XUMHYECKHH 3JIEMEHT. AJUTOTPOITHSL.

IIpocteie m cnoxHBIe BemecTBa. KayecTBEHHBIH W KOJNWYECTBEHHBIM COCTaB BEMIECTB. XWMHUYECKHEC 3HAKH M (OPMYIEL.
OtHOcHUTENbHBIC aTOMHas M MOJeKyisipHas Maccel. KommdectBo BemiectBa. OCHOBHBIE 3aKOHBI XMMHH. CTexumomeTpus. 3aKOH
COXpaHEHMs MacChl BEIIECTB. 3aKOH ITOCTOSHCTBA COCTABAa BEIIECTB MOJEKYJISIPHOW CTPYKTYpPbL. 3aKOH ABOTaApO M CIEICTBUS HX
HETO.

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

.. MenneneeBa u
CTpOeHHe aToMa

Coaep:xanue y4e0HOIro MaTepuaJja

1

Ilepuonuueckuit 3akon .M. Menneneesa Otkpeitie /.M. MenaeneesiM llepuoguueckoro 3akoHa. Ilepmogmueckuil 3akoH B
dbopmynuposke [I.11. Menneneera. [Tepuoauueckas TabiMIia XAMHUYCCKIX 3JICMEHTOB — IpapuecKoe 0TOOPaKEHHE TIEPUOTHUECKOTO
3akoHa. CTpyKTypa NepruoguyecKoi TaOJIMIbL: Ieprobl (Majible U 00JbLINe), TPYNIBI (T1aBHas U M0OOYHas).

Crpoenue aroma u mnepuoaundeckuit 3akoH J[.M. MenneneeBa. ATOM — CIOXHasg dYacTHHA. S1apo (MPOTOHBI M HEHUTPOHBI) U
JIEKTpOHHAs 00ostouka. M30TOmHI.

CTpoeHHUEe DIEKTPOHHBIX 000JI0YEK aTOMOB 3JEMEHTOB MajblX MepuoaoB. OCOOCHHOCTH CTPOCHHMS SJIEKTPOHHBIX 00O0JOYEK aTOMOB
JJNIEMEHTOB OOJBIIMX MEPHOAOB (HMEPEXOAHBIX 3leMeHTOB). [lonstue 00 opOutamsx. S-, p- u d-OpOutanu. DIEKTPOHHBIC
KOH(HT'ypalui aTOMOB XMMHYECKUX JIEMEHTOB.

CoBpemeHHasi GOPMYIHPOBKa IEPUOANISCKOrO 3aKOHA. 3HAUCHUE EPHOJUYECKOT0 3aKOHA M EPUOAMICCKOH CHCTEMbl XMMIYECKUX
anemenToB [I.W. MenesneeBa 1is pa3BUTHs HAYKU U IOHMMAHUs XMMHYECKOI KapTHHBI MHUpa.

Tema 1.4. CTpoenue
BelllecTBa

Conep:xanue yueOHOro MaTepuasia

1

Honnas xummudeckas CBA3b, KOBAJICHTHASA XUMHUYCCKAsA CBsA3b, MCETAJUIMYCCKAA CBA3b, arperaTHbIC COCTOSAHHSA BCLICCTB, YHCTHIC
B€IICCTBa U CMECH. KaTI/IOHbI, nux 06paSOBaHI/I6 13 aTOMOB B pE3YJIbTATC IPOIECCa OKUCIICHUSA. AHI/IOHBI, ux O6paSOBaHI/IC U3 aTOMOB B
pe3ysbTaTe Mponecca BOCCTAHOBJIICHUA. Honnas CBA3b, KaK CBAA3b MCIKAY KATHOHAMH W aHUOHAMHU 3a CYCT JDJICKTPOCTATUYCCKOI'O
TIPUTSHKCHU .

Krnaccudukaims HOHOB: 10 coCTaBy, 3HaKy 3apsija, HAIMYUIO THAPATHON 000s10uku. MoHHbIe KprcTaiuinueckue penietku. CBoicTBa
BEIIECTB C MOHHBIM THUIIOM KpHCTAIHMUYECKOW pemreTku. KoBajleHTHas XMMHUYECKas CBs3b. MexaHu3M oOpa30BaHUS KOBAJEHTHOU
cBsA3M (0OMEHHBIN M JOHOPHO-aKIEITOPHBII). DIeKTpooTpHIaTeIbHOCTE. KOBaneHTHBIE MONIIpHAs M HEMoJsipHas cBa3u. KpaTHocTh
KOBAJICHTHOH CBS3U. MOJEKYISIpHBIE M aTOMHBIE KpPHCTAJUIMYECKHe pemeTKH. CBONWCTBA BEIIECTB C MOJEKYISIPHBIMH M aTOMHBIMH
KPUCTAJUTHIECKUMH PEIIECTKAMH.

Merammdeckas cBsS3b. MeTammmdeckast KpUCTAJUINYECKAsA PCIICTKA U METAJUIMYCCKAasd XWUMHYCCKasA CBA3b. dusnueckne CBOMCTBA
MCTAJJIOB. ArperaTHHe COCTOSAHHMA BEIIECTB U BOAOPOJHAA CBA3b.

TBepnoe, xumkoe u razoobpa3HOe COCTOSHHS BemlecTB. Ilepexoa BemiecTBa M3 OJHOTO arperaTHOrO COCTOSIHHSI B JIPYroe.
BonopoaHas cBs3b.

Yuctele BemecTBa 1 cMecu. [TonsTre 0 cMecH BentecTB. ['oMoreHHble 1 reteporenHble cMecu. CoctaB cMeceid: 00beMHasi 1 MaccoBast
JI0JIM KOMIIOHEHTOB CMECH, MaccoBasi 10JIs IpUMeceit.
Jucnepcusle cucremsl. [Tonarue o mucnepcHoii cucteme. JucnepcHas ¢asa u mucnepcronHas cpepa. Knaccudukanms ITucriepcHbIX
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cucteM. Ilonstue o KOJUIOMAHBIX CUCTCMaAX.

Jlabopamopnasa padoma Nel

1

Hpuzomoeﬂeﬂue CYCHneH3uu Kap60Hama Kajivyus 6 600e. HOlelleHue IMYJTbCUU MOMOPHO2CO MaciaA. O3HakomaeHUue cO C8OUCMBEaAMU
ducnepcubzx cucmem.

Tema 1.5.

Bopa.PactBopsbl.
DJIEKTPOJIUTHYECKAS
AUCCOLUATIHS

Conep:xanue yueOHOro MaTepuasa

1 Bona. PaCTBOpH. PaCTBOpeHI/Ie. Bona kak PacTBOPUTEIJIb. PaCTBOpI/IMOCTL BCHICCTB. HaCLIIlIeHHI)Ie, HCHACBINICHHBIC, MCPCCHIICHHbIC
PacTBOPHI. 3aBUCHMOCTh PacTBOPUMOCTHU I'a30B, JKUIKOCTEH 1 TBEPABIX BEUICCTB OT pa3JIMYHBIX (baKTOpOB.

MaccoBas 107s PaCTBOPCHHOI'O BEIIECTBA.

2 SHGKTPOHI/ITI/I‘{GCKS.H Jucconuanus. 3J'ICKTp0J'II/ITI>I U HEJJICKTPOJIUTEI. aﬂeKTpOJ'H/ITI/I‘-IeCKaH aucconuanusa.  MexaHU3MbI
3HeKT’pOﬂI/ITI/I‘{eCKOﬁ aucconuanu  Jjig BEUIECTB € pa3IMYHbBIMU  TUIIAMHU XHUMHYECKOH  CBS3H. FHHpaTHpOBaHHLIe u
HCTUApaTUPOBAHHBIC NOHBI.

3 CreneHb SHCKTpOJ'II/ITI/I‘IeCKOfI Jucconuyanuu. OCHOBHBIC TOJIOKEHHUS QJICKTPOJIUTUYECCKAsA Aucconuranus. CunbHble U cllaObie

QJICKTPOJIUTHI. OOMeHHBIE peaknunu B PpacTBOpAX OSIICKTPOJIUTOB FI/II[pOJ'H/B KI/ICJ'IOTBI, OCHOBAHUA M COJM KaK 3JICKTPOJUTHI.
9HeKTpOHH3.KHCHOTBI, OCHOBaHU?, COJIKM C TOYKHU 3pCHUS TCOPHUHU 3J'IeI(TpOJ'IPITH‘I€CKOI71 Jucconranun

Jlabopamopnas paboma Ne2-3

1

Teopust 21eKMPOIUMUYECKOU QUCCOYUAYUU

2

Ilpucomosnenue pacmeopa 3a0annoll KOHYEHMPAYUU.

Tema 1.6. XuMHuyecKHe

Conep:xanue yue0OHOro MaTepuasa

pearitn 1 | Knaccudurauus XUMHYECKHX peakimil. Peakiuu COeNMHEHMs, PaslOKeHMs, 3aMelleHus, oOMeHa. KaTanuTuyeckue peakiuw.
OOpatuMble 1 HeoOpaTHUMbIe peakyi. ' OMOTeHHBIE 1 TeTepOreHHbIC PEAKIIHH.
2 | DK30TEpPMHUYECKHE M DHAOTEPMUYECKHE peakimu. TernoBoit 3p ekt xumuuecknx peakimii. TepMOXMMUYECKHE YPABHEHUS.
3 | OKHMCIHTENBLHO-BOCCTAHOBHTENbHbIE peakii. CTeneHb okucienus. OKHCIUTENL U BOCCTAHOBIIEHHE. BOCCTAHOBUTEND U OKHUCIIEHHE.
MeTo/]1 2IeKTPOHHOTO OaJlaHca JUIsl COCTABJICHHs YPaBHEHUH OKHCIIMTENIbHO-BOCCTAHOBHTEIILHBIX PEAKILIUi.
4 | CKOpOCTh XUMHUYECKUX peakuui. [IOHATHE 0 CKOPOCTH XMMHYECKHMX PEAKIMM. 3aBUCUMOCTH CKOPOCTH XMMHYECKHX PEAKIUH OT
pasMuHbIX (AKTOPOB: MPUPOJBI PEArMPYIOLUIMX BEIIECTB, WX KOHIEHTPALWHU, TEMIIEPaTypbl, TOBEPXHOCTH CONPUKOCHOBEHHS U
UCIIONIb30BaHUs KaTaln3aTOPOB.
OOpaTuMocTh XMMHUUYECKHX peakiuii. OOpaTuMble 1 HEOOpaTHMBbIE peakuyi. XHMMHUUECKOE PaBHOBECHE M CIIOCOOBI €r0 CMEIICHHSL.
Jabopamopnasa paboma Ned
1 | Peaxyus samewenus meou oicenesom € pacmeope mednozo kynopoca. Peaxyuu, udywue ¢ obpasoeanuem ocaoka, 2aza uiu 600bl.
3asucumocmv  ckopocmu  63aUMOOEUCHEUs  CONAHOU KUCAOMbL C MEmAauiamy Om ux Hpupoobl. 3a8UCUMOCMb CKOPOCMU
83AUMOOEUCMBUSL YUHKA C CONAHOU KUCIOMOU Om ee KOHyenmpayuu. 3asucumocms ckopocmu g3aumooeiicmsus oxcuda meou(ll) ¢
CepHOU KUCIOMOU OmM MeMnepamypbl.
Tema 1.6. Conepsxanne yueGHOT0 MaTepuaIa
Knaccudukauus

HEOPraHWYeCKUX COeTMHEHMI
M UX CBOMCTBa

1

Kucnotsl u ux cBoiicTBa. KHCIOTHI Kak 3JIEKTPOIUTHI, MX KIACCUPUKALINS MO PA3TMIHBIM MPU3HAKAM. XUMUYECKHE CBOWCTBA KHUCIIOT
B CBETE TEOPHUH DJICKTPOIUTUIECKOM nucconnanui. OcoOeHHOCTH B3aUMOICHCTBUS KOHIIEHTPUPOBAHHON CEPHOMN M a30THOM KHCIIOT C
MertaiaMi. OCHOBHBIE CITOCOOBI OJYUEHHUS KUCIOTBI.

OcHoBaHUs U UX cBoicTBa. OCHOBAHUS KaK ANEKTPOJIMTHI, UX KiIacCH(HUKAIMsA MO Pa3IMYHBIM NPHU3HAKaM. XHUMHYECKHE CBOMCTBA
OCHOBaHMH B CBETE€ TEOPHH 3JIEKTPOIMTHUYECKOI aumcconuarnuy. PasiojkeHre HEepacTBOPUMBIX B BoOjAe OCHOBaHMHA. OCHOBHEIE
CIOCOOBI TTOJTYYEHUSI OCHOBAHUH.

Comu un ux cBoiictBa. Conn Kak 3eKTposnThl. COMU CpeaHue, KUCIbIE U OCHOBHBIE. XUMUYECKH CBOMCTBA COJIEH B CBETE TEOPUHU




ANEKTPONIUTUYCCKOM aucconmanuu. CrocoOkl moiydeHus coiei.I uaponus coneit.

Oxcunel 1 ux cBoiictBa. CozeobOpasyromiie u HecoseoOpasyiommue okcuabl. OCHOBHBIC, aM(pOTEpHBIE M KHCIOTHBIE OKCHBI.
3aBUCHUMOCTD XapakTepa OKCHIa OT CTENCHU OKHCICHHS 00pa3ylolero ero Meraia. XHMHYECKHE cBoiicTBa OkcuIoB. [lomyueHue
OKCHJIOB.

Jabopamopnan paboma Ne5-10

1

HUcnvimanue pacmeopoe Kuciom uHOuKamopaMu. Bzaumooeticmsue memannoé ¢ kuciomamu. Bzaumooeticmsue kuciom ¢ oxcuoamu
memainioes.

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

Bzaumooeiicmesue coneii ¢ memannamu. Bzaumooeticmaue coneti Opye ¢ opyeom. I'udpoaus coneii paznuuno2o mund.

Hcnvimanue pacmeopoe meﬂoueﬁ uHc)uKamopamu. Bsaumooeticmsue 1/146‘.71011612 c conamu. Paznoorcenue Hepacmeopumblx OCHOBAHUIL.

Bzaumooeticmeue conetl ¢ memannamu. Bzaumooeiicmaue coneti opye ¢ opyeom. Iuoponus coneti pasiuunozo mund.

2
3
4
5
6

Bzaumooeiicmeue kuciom ¢ ocnosanusmu. Bzaumooeticmeue kuciom ¢ Consimu.

12

Tema 1.7

MeTanibl 1 HEMETAJJIbI

Coaep:xanue yueOHOro MaTepuaja

1

Meramnel. OcoOOCHHOCTH CTPOEHHS aTOMOB M KpucTayuioB. dusmueckue cBoiicTBa MeTawioB. Krmaccudukamuss MeTamioB 1o
Pa3IMYHBIM NIpU3HAKaM. XMMHUYECKHE CBOWCTBA METAJIOB. DJIEKTPOXUMHUUECKUH P HAIPSHKEHUH MeTalljIoB. MeTalioTepMusl.
OO0ume criocoObl mosTydeHust MeTauioB. [lonstie o Metautypruu. [TupoMeTamtyprust, THAPOMETALTYPIHUS U AJICKTPOMETAILTYPIHs.
CrutaBbl YepHBIE U IBETHBIE.

Hewmeramnpl. OcoGeHHOCTH CTpOEHUST aTOMOB. HemeTalsisl — mpocThie BelecTBa. 3aBUCUMOCTh CBOMCTB TaJIOT€HOB OT UX MOJOKEHUS
B [lepuonnueckoii cucreme. OKUCTUTENbHBIE U BOCCTAHOBUTENIBHBIE CBOWCTBA HEMETAIJIOB B 3aBUCUMOCTH OT WX TOJIOXKEHUS B PIAY
ANEKTPOOTPHIATEIFHOCTH.

Ilpakmuueckue pabomot. Nel1

Pewenue sxcnepumenmanvhvix 3adau. 3axanxka u omnyck cmanu. O3HaKoMieHue co cCMPYKmMmypamu cepozo u 6enoeo uyeyHa.
Pacnosnasanue pyo sicenesa. Ilonyuenue, cobupanue u pacnosnaganue 24308

Paznen 2.
Opranuyeckasi XUuMust
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Tema 2.1.
OcHOBHBIE NOHATHS
OPraHHYeCcKOi XHMUH H
TeOpHs CTPOEHHUSI
OpPraHu4YecKuX coeIMHeHu

CoJiepxkanue yueOHOTO MaTepuajia

1

[Tpeamer opranndeckoil xumun, [IprponHbIe, HCKYCCTBEHHBIE M CHHTETHIECKNE OpraHndeckue BemecTsa. CpaBHEHHE OPraHNYeCKUX
BEIIECTB C HEOpraHNUeCKMMNU. BaeHTHOCTh. XMMHYecKoe CTpOeHHE KaK MOPSI0K COSMHEHNSI aTOMOB B MOJIEKYJIBI I10 BJIGHTHOCTH.
Teopust cTpoenust opranndeckux coenuHeHnii A.M. ByrnepoBa. OCHOBHBIE MOJIOXKEHHSI TEOPUH XUMHUYECKOTO cTpoeHus. Mzomepus
1 U30Mepbl. XuMuUueckre GOpMyJIbl 1 MOJIEIN MOJIEKYJI B opranndeckoi xumun. Kinaccudukanms opraHnuecKix BEHIeCTB.

Krnaccudukanms BemecTB MO CTPOSHHIO YIJIEPOJHOTO CKeleTa M HAaJIWYMI0 (PYHKIHMOHAIBHBIX Ipynmn. ['OMOJIOTH M TOMOJIOTHS.
Hauana nomenknarypsl IUPAC. Knaccuukanmsi peakuuii B opraHuueckoil xumud. Peakium npucoenuHeHHs (THIPUPOBAHMUS,
raJOreHUPOBaHMUs, THPOraJOreHUPOBAHHMS, THAPATALIIH).

Peaxumu oTmieruieHus (1eruApupoOBaHus, erHIpOraJoreHUpOBaHys, eruaparanun). Peakunn 3amenienns. Peakunu nzomepusanun.
Wzroronenne Mojeneil Mojiekyn opraaudecknx BemecTB.Ilomstne o cyOctpate u peareHte,Peaknym OKWCIEHHS |
BOCCTAHOBJICHHSI OPTraHMYECKUX BEIIECTB

Tema 2.2.
YriaeBoaopoabl u UX

Conep:xanue yue0HOro MaTepuaja

1

AJKaHBI. AJNKAaHBI: TOMOJIOTHYECKUH s, N30MEPUS W HOMEHKJIATypa ajlKaHOB. XMMHUYECKHE CBOMCTBA AlKaHOB (METaHA, TaHA):
TOpEHUE, 3aMelIeHUE, PA3IOKEHHE, JeruapupoBanye. IlpuMeHeHne ankaHoB Ha OCHOBE CBOICTB.
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NpUpPOaAHbIC HCTOYHUKHU

AJKeHbI. DTWICH, €T0 MONydeHHe (IETUIPHUPOBAHNEM 3TaHa, JACTOJMMEpH3alneil MonnITHiICHa). [ oMoIoTHaeckuii paa, u3oMepus,
HOMEHKJIATypa aJIKeHOB. XUMHYECKHE CBOMCTBA STHJICHA: T'OPEHHE, Ka4eCTBEHHBbIE peakuuu (oOecuBedynBaHHE OPOMHON BOJBI U
pacTBopa nepMaHraHarta Kajus), THApaTays, monuMepu3aius. [IpiMeHeHne STuiIeHa Ha OCHOBE CBOHCTB.

3 | Muensl u Kaydykd. [loHATHE O AMEHAX KaK YIJIEBOJOPOAAX C IBYMs JBOMHBIMU CBs3sMH. CONpPSIKEHHBIE JUEHBL XUMUYECKUE
cBoiicTBa OyTraameHa-1,3 ® wm30mpeHa: obOecrBedWBaHHE OpPOMHOW BOOB M TOJMMEpH3anWs B Kaydykd. HarypamnbHblii u
CHUHTETHYECKHE KayuyKu. Pesuna.

4 | AnxuHbl. AneTnieH. XMMUYECKHE CBOMCTBA alleTUIICHA: TOpeHne, o0ecliBeUnBaHne OPOMHOMN BOJIBL, IIPHCOEIMHEHNE XJIOPOBOIOPO/Ia
u runpatanus. [IppuMeHeHne aneTuiieHa Ha OCHOBE CBOWCTB. MexkKiiaccoBasi n3oMepus ¢ ankaaueHamu. [loxydenue anetnneHa
MMHAPOJIM30M METaHa U KapOUIHBIM CIIOCOOOM

5 | Peakuus nonmMepu3anuy BUHWIXIOpUaa. [lomuBUHUIXIOpH 1 ero TpuMeHenue. Tpumepusanus aneTuieHa B 0en3or. TpoTui.
Tonyon. HurpoBanue tonyomna.

6 | Apensl. Benszon. Xumuueckue CBOWCTBA OGEH307A: TOPEHME, PEAKIMH 3aMelleHus (TalOreHUPOBAHKE, HUTPOBaHUE). [Ipumenenue
0€H3071a Ha OCHOBE CBOWCTB.

7 | IlpupomHbIe ICTOUHUKH YTIIEBOAOPOIOB. [IpHpOHbIN ra3: coCTaB, MPUMEHEHHE B KAYECTBE TOIUIUBA.

Hedts. CocraB u nepepadotka Hedru. [Teperonka nHedr. Hedrenpomykrsr. [Ipasmno MopkoBaukosa B.B. Knaccugukarwst 1 Ha3HaueHHE
kayuykoB. Knaccudukanus v Ha3HaueHue pe3uH. BynkaHuzanus Kkaydyka.

Jlabopamopuasn paboma Nel2-13 4

1 | IIpeoenvuvie yeneeooopodwl
Cesoticmea Henpedenvhblx y2ne6000po0os O3nakomieHue ¢ KoleKyuel 00pasyo8 Hepmu u npooyKmos ee nepepabomku.
O3HakomaeHue ¢ KoaleKyuel Kayiykos u 0opazyamu u30eaull U3z pe3unsl.

Tema 2.3. Conep:xanue yue0OHOro MaTepuaja 10
Kncropoxconepxamue 1 | Couptel. [lomydeHue 3TaHONAa OpOXKEHHEM TIUIIOKO3bI M THIpaTanied 3TWieHa. [MApoKcwiIbHAs Tpylna Kak (QyHKIMOHAJIbHAs.

OPTaHHYECKHE COCAMHEHMH [TonsiTve O mpeneNbHBIX OJHOATOMHBIX CIHPTAaX. XWMHYECKHE CBOMCTBA 3TaHONA: B3aWMOAEHCTBHE C HaTpueM, oOpazoBaHHUE
TIPOCTHIX M CIIOKHBIX 3()UPOB, OKUCIICHNE B aibjaerui. [IpuMeHenne 3TaHolla HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBUS U
npeaynpexaeHre. MeTHIOBBI CIUPT U €ro NCIOJIb30BAHUE B Ka4ECTBE XMMHUYECKOTO CHIPhS. TOKCHYHOCTh METaHOJA W MpaBHiIa
TEXHHKH 0€301IaCHOCTH ITpH paboTe ¢ HUM.
I'nuuepuH kak NpencTaBUTENbh MHOTOATOMHBIX CHHPTOB. KauecTBeHHass peakuusi Ha MHOTOaTOMHBbIE CHHUPTHL [IpuMeHeHHe
TTIHIEpUHA. DTWICHTTIUKOIb U €ro MpuMeHeHHe. TOKCHYHOCTh ATHICHITIMKONA M MpaBMiia TEXHHUKH O€30MacHOCTH MpH paboTe ¢
HHM.
@Oenon. Du3nueckue W XUMHUYECKHE CBOWCTBa (eHoma. B3ammHOe BIMAHHME aTOMOB B MoOJIeKyJe (eHosa: B3aMMOACHCTBHE C
THJPOKCHJIOM HAaTpusi W a30THOW kucioToil. [IpuMeHenue ¢enona Ha ocHoBe cBoiicTB.Ilonyuenne ¢eHona U3 NPOIYKTOB
KOKCOXMMHYECKOT0 TPOU3BOJCTB au W3 OeH3oia. [losmkonaeHcamus dopmainbaeruna ¢ peHosioM B QeHoIdopMabIeruiHy0
CMOJy.

2 | Anpaerunpl. [lonsarue o0 anpaerugax. AJbJeruiHas rpynna Kak (yHKIUOHaIbHAs. DOpManbIeru] U ero CBOWCTBA: OKHCIECHHE B
COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOIIMIT criupT. [lomyyeHne anpiernioB OKMCIEHHEM COOTBETCTBYIOIINX
cnuproB. [IpumeneHue ¢opmanbiernja Ha OCHOBE €ro cBoicTB. Aneranpaeruj. [loHATHe o0 KeTOHAX Ha HpUMeEpe
aueroHa.[lpumeHeHune aneToHa B TEXHUKE M POMBIIIJICHHOCTH.

3 | KapbonoBsle kuciorsl. IloHsTHE O KapOOHOBBIX KHCiIOTaX. MHOrooOpasne KapOOHOBBIX KHCJIOT(IABEJIEBOH KaK JIByXOCHOBHOM,

AKpPWJIOBOM KHUCIIOTBI KakK HeNpeAelbHOI , OeH30iHOW kKak apomarmueckoif). KapOokcmibHas Tpymma Kak (QyHKIMOHAIBHAS.
I'oMonornueckuii psig mpeneabHbIX OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. [lomydyeHne kapOOHOBBIX KHUCIOT OKHCIEHUEM aJlbJICTH/IOB.
XUMUYECKUE CBOHCTBA YKCYCHOW KHCIIOTHI: OOIIME CBOMCTBA C MUHEPATHLHBIMY KACIOTAMHU M peaknus dTepudukanmu. [Ipumenenne

YKCYCHOM KHMCJIOTBI HA OCHOBE CBOMCTB. BhIcHINE JKUPHbIE KUCIOThI HA IPUMEPE NaJbMUTHHOBON U CTEAPUHOBOM.




4 | Cnoxusie 3¢upsl 1 xupbl. [losydeHue cioXHBIX 3GHUpOB peakuueil srepudukanuu. CioxHble 3QUpPHl B NPHUPOJE, UX 3HAYCHUE.
[TpumeneHne cnoXXHBIX 3(UPOB Ha OCHOBE CBOMCTB. [lneHkooOpasyroniye Macia. 3aMeHa XHUPOB B TEXHUKE HETHIIEBBIM CHIPHEM.
CuHTETHYECKHE MOIOIINE CPECTBA.
XKups! kak crnoxssle 3¢upsl. Kiaccndukanus xupoB. XUMHIECKHE CBOMCTBA JKUPOB: TMAPOIN3 W TMIPUPOBAHHUE KHUIKUX KHUPOB.
[IpumeHeHne KUPOB Ha OCHOBE CBOWCTB. Mblia.

5 | VYrneBonmpl. YrieBoapl, WX KIacCHPHUKAIMA: MOHOCaxapuabl (TJIFOKO3a, (pyKTo3a), AWCaXxapuisl (caxapo3a) W IOIHCAXaPHIIBI
(kpaxmMai ¥ [eJUTIoI03a).
I'moko3a — BemecTBO ¢ ABOMCTBEHHON (YyHKIHEH — albIeTHAOCTIHPT. XUMHUYCCKIE CBOMCTBA TIIOKO3BI: OKHCIICHHE B TIIOKOHOBYIO
KHCJIOTY, BOCCTAaHOBJICHHE B COPOUT, criupToBOe Opoxkerne. [IppuMeHeHne IItoKo36I Ha 0CHOBE CBOWCTB.
3HaueHHe YIIEBOJIOB B XKMBOW NPHUPOJE U JKU3HM uesioBeKa. [IoHATHE O peakuMsX MOJIMKOHICHCAMU M THAPOJIM3A HA IpUMepe
B3aUMOTNPEBPANICHUI: TTII0K03a —> TIOJIMCAXAPHI.

Jlabopamopuan paboma Nol4-17 8

1 | Csolicmsa cnupmog u ghenonos

2 | Ceoiicmsa anvb0e2udog

3 | Csoticmea kapb6oHOBbIX KUCIOM

4 | Pacmeopenue enuyepuna 6 6ode u ¢zaumooeticmsue ¢ euopoxcuoom meou(ll). Ceoticmea yxcycrou kuciomsi, 00uue co c80UCMeamu
MUHepanvHuix Kuciom. [Joxazamenbcmeo HenpeoeibHo20 Xapaxkmepa JIcuokoz20 Jcupa. Bzaumooleiicmeue 2nioko3vl u caxaposvl ¢
euoporcuoom meou(ll). Kauecmeennas peaxyus Ha Kpaxmal.

Tema 2.4. Conep:kanue y4eOHOT0 MaTepuaia 4
A3oTcoaepikauue
OpraHuveckue coeuHenmsi. | 1 | Amwunel. [lonatme o0 ammHax. AnmpaTHUECKHE aMHHBI, WX KIACCH(PHUKANHWA W HOMEHKIATypa. AHWINH, KaK OPTraHHYECKOe
Iommepst ocHoBaHue. [1oTy4eHre aHUIMHA U3 HUTPoOen3ona. [IpuMeHeHHE aHIINHA HAa OCHOBE CBOICTB.

AMHMHOKHCIIOTEL. AMHHOKHCIOTH Kak aMdoTepHble IU()YHKIHMOHAIbHBIE OPraHWYECKHE COCOUHEHHA. XHUMHUYECKHE CBOHCTBA
AMHMHOKHCIIOT: B3aMMOJICUCTBHE CO ILEI0OYaMH, KHCIOTAaMH W JIPYT € ApYroMm (peakuus HoJMKoHAeHcauuu). IlenTuaHas cBs3p u
nonunentu/sl. [I[puMeHeHre aMUHOKUCIIOT HAa OCHOBE CBOMCTB.
Bbenxu. IlepBuuHas, BTOpUYHas, TPeTHYHAs CTPYKTYpHl OeKOB. XMMHUYECKHE CBOICTBAa OENIKOB: TOpEHHUE, JEHATYpAIHs, THIPOIN3,
L[BETHBIE peakluu. brosornueckue GpyHKINU OEITKOB.
[Monumepst. benku 1 nosxucaxapuibl Kak OMOMOIUMEDPHI.
[Tnactmaccel. [onyueHue MoaMMEpPOB peakiyeil MONMMEpPH3alUd M TOJMKOHACHCAUH. TepMOIUIaCTHYHBIE M TePMOpPEaKTHBHbIC
actMaccsl. [IpeacraBureny miactMacc.
Bouokna, nx knaccudukamnys. [Tomydenue BonokoH. OTaenbHbIe TPEICTABUTENN XUMHUUECKUX BOJIOKOH.Pacrio3HaBaHue miactMace u
BOJIOKOH. AMHMHOKAIIPOHOBAsI KHCI0Ta. KanpoH Kak mpeicTaBuTeNb MOJIMaMUAHBIX BOJOKOH. Vcrionb30BaHue THIpon3a OENKOB B
npoMbinuieHHOCTH. [lonmmBuHMWIXIIOpH, mnosuteTpadropaTiiieH (teduion). Penonodopmanbaernansle miactmacesl. Llemrynonn,
[TpoMpInUIEHHOE IPON3BOJCTBO XUMHYECKUX BOJOKOH

2 | IuddepennmpoBaHHbIi 3a4eT

Beero: | 114

Jlis XapaKTepUCTUKU YPOBHS OCBOEHUS yU€OHOI0 MaTepHaja UCIIOJIb3YIOTCS CIIEAYIOIINE 0003HAUCHHUS:

1. — o3HaKOMUTENBHBIN (Y3HABaHHE paHEe N3YUYEHHBIX 00BEKTOB, CBOMCTB);

2. — penpOIyKTHUBHBIN (BBINOJIHEHHE AEATEILHOCTH IO 00pasily, HHCTPYKIMU HIIH O]l PyKOBOJICTBOM)

3. — IPOYKTHBHBI (IJTAHUPOBAHUE M CAMOCTOSTEIBHOE BHIMOIIHEHHE JIEATEILHOCTH, pEIlICHHE POOIEMHBIX 3a/1a4)




3. YCJOBUSA PEATIM3ALUUA TPOI'PAMMBI IUCHUITIMHBI

3.1. TpeOoBaHHMsA K MUHUMAJIBHOMY MAaTE€PHAJIbHO-TEXHHYECKOMY O0ecrnedeHHI0
Peanuzanus nporpamMmbl AMCHUIUIMHBI TpeOyeT HaluyMsl y4eOHOro KaOMHETa XMMHUYECKHX
JTUCLUTUIMH; JIA00OPATOPUU XUMHHM; 1a00paTOpPUN TEXHUUYECKUX CPEACTB O0yUCHHS
OO6opynoBanue yuyeOHOro kaOMHETa: JOCKAa y4YEHHYecKas, yYEeHMUYECKHe CTOJbl, LIKag, CTOJ
YUUTEIbCKUI
TexHuveckue cpeacTtBa 0O0ydeHUs: MHTEPAKTUBHAS JOCKA, MYJIbTUMEIUUHbBIN mpoektop, I1K ¢
munensuonusM 110.

3.2. UudgopmanuonHoe odecriedeHne 00yueHust
Ilepeyenb pexomMeHayeMbIX Yy4eOHBIX H3AaHMi, UHTepHET-pecypcoB, IONOJHUTEIbHOMN
JUTEPATypbl

OCHOBHbIE UCTOYHUKHU:

a6puenssu O.C., OctpoymoB W.I'. Xumus: y4eOHUK A7 CTYAEHTOB MpodeccHoHaTbHBIX
00pa3oBaTelbHBIX OpraHU3allii, ocBauBaroux npodeccuu u cnenuansHoctu CI10. — M., 2017
I'a6puensu O.C., OctpoymoB W.I'. Xumus nns mpodeccuil U crnenuaibHOCTEH €CTeCTBEHHO-
HayyHOro mpodwiiss: y4eOHWK JUIs CTYACHTOB NPO(ECCHOHATBHBIX  00pa3oBaTEIbHBIX
opraHu3zaluii, ocBanBaromux npodeccun u crienuaabHocTUCIIO. — M., 2017

['abpuensn O.C. u np. Xumus. [Ipaktukym: yued. mocobue Juist CTyI€HTOB MPOpECCHOHATBHBIX
o0pa3oBaTeNbHbIX OpraHu3aluii, ocBauBaroumx npodeccun ucnenuansuoctu CIIO. —-M., 2017
I"abpuensn O.C.u ap. Xumus: nocodbue g noarorosku Kk EI'D: yue0. mocodue nist cTyAeHTOB
npodeccHoHaNbHBIX ~ 00pa30BaTENbHBIX ~ OpraHM3alMii, oOcBaWBawIIUX Mpodeccun u
crnenuansHocta CI1O. — M., 2017

I'a6puensu O.C., JIlbicoBa I'.I'. Xumus. Tectsl, 3amaun U ynpaxxHeHus: y4yeO. mocobue ais
CTYJICHTOB MPOo(eCcCHOHAIBHBIX 00pa30BaTEIBHBIX OpraHU3alluii, OCBAWBAIOIINUX TPOPECCHH U
cnenuansHoctH CI1O. — M., 2017

Epoxun FO.M., KoBanesa N.b. Xumusa ans npodeccuil u crenuanbHOCTEN TEXHUYECKOTO U
€CTeCTBEHHO-HAYyYHOTO  mpoduiieii:  yueOHHMK Ui CTYIEHTOB  MpodeccHOHATbHBIX
00pa3oBaTeNbHBIX OpraHU3allnii, OCBauBarONIMX mnpodeccuu ucnenuansuoctu CI10.— M., 2017

JlononHuTEIbHBIE UCTOYHHUKU:

1. JI.A.IlBetkoB. Oprannueckast xumusi. M.: ['ymanutaproe uzg. uentp BJIAZIOC, 2003.

2. I'.E.Pym3utuc, ®.I'.®enpaman. M.: [Ipocsemenune, 2007.

3. H.E.Ky3bpmenko, B.B.Epemun. Xumust. M.: Ox3amen: Uznarensckuit nom "OHUKC 21 Bex",
2010.

HNHuTepHeT-pecypcesl

http://www.xumuk.ru/

http://chemistry.do.am/

http://www.alhimikov.net/
http://chemexpress.fatal.ru/Navigator/ChemSites.htm
http://www.kontren.narod.ru/rass/ikt-f.html

www. hemi. wallst. ru (OGpa3oBaTenbHBIN CAUT A IIKOJBHUKOB «XHUMUS»).
www. alhimikov. net (OOpa3oBaTenbHbBIN CANT JJI NTKOJIBLHUKOB).

www. chem. msu. su (3nexkTpoHHas 6MOIMOTEKA IO XUMHUH).

www. enauki. ru (MHTepHeT-u3AaHue Ui yunuTened « EcTecTBeHHbIE HAyKn»).
www. lseptember. ru (meTonuueckas razera «llepBoe ceHTAOPs»).

www. hvsh. ru (CkypHa) « XuMUS B IIKOJIE»).

www. hij. ru (kypHan «XUMHS U KUZHBY).

WWW. chemistry-chemists. com (371eKTpOHHBIH KypHAT «XUMHKH U XUMHUS).
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http://www.xumuk.ru/
http://chemistry.do.am/
http://www.alhimikov.net/
http://chemexpress.fatal.ru/Navigator/ChemSites.htm
http://www.kontren.narod.ru/rass/ikt-f.html

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJIMHBI
KoHTpoJb U o11eHKa pe3y/bTaTOB OCBOCHUS IUCLUUIUIMHBI OCYILECTBISETCS MPENoiaBaTesieM B
IpolLecce MPOBEIECHUS MPAKTUYECKUX 3aHATUN U J1a00paTOPHBIX pabOT, TECTUPOBAHMUS, a TAKKe
BBITIOJTHEHUS O0YJArOIIMMHUCS HHIUBUIYaTbHBIX 3aIaHUN

Baxueiiniue
XUMHUYECKHUE
[IOHSTUSA

YMeHue  gaBaThb  ONpEACIICHWE W ONEPUPOBATh  CIEAYIOIIUMU
XUMMUYECKUMHU TIOHATUSMU: BEIIECTBO, XUMHYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHUTEJIbHBIE AaTOMHAas W MOJIEKYJSIPHAas Macchl, HOH,
JUIOTPONMSI, M30TOIBI, XUMHUYECKAsl CBSI3b, AJIEKTPOOTPULATEIBHOCTD,
BaJIECHTHOCTb, CTENEHb OKUCJIEHMS, MOJIb, MOJSpPHAas Macca, MOJISPHBIN
0o0beM  ra3000pa3HbIX  BELIECTB, BELIECTBA  MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHMSI, PacTBOPBI, 3JIEKTPOIUT M HEDIEKTPOJIUT,
IIEKTPOJINTUYECKAsT JUCCOLMALMUSA, OKHCIUTEIb M BOCCTAHOBUTEID,
OKHCJIEHHE U BOCCTaHOBJICHME, TEIUIOBOM 3(dexT peakiuu, CKOpOCTb
XMMHMUYECKON PEAKIUH, KaTallu3, XUMUYECKOE PaBHOBECHE, YIIIEPOIHBIN
CKeJeT, QyHKIIMOHAIbHAS TPYIa, H30MEPHsl, TOMOJIOTHS

OCHOBHBIE 3aKOHBI
XUMUU

@opMyJIMPOBAHUE 3aKOHOB COXPAHEHHUSI MACChl BEUIECTB M MOCTOSIHCTBA
COCTaBa BEIIECTB.

YcraHoBKa NMPUYUHHO-CIICICTBEHHONM CBA3W MEXKIY COIEPKAHUEM ITHUX
3aKOHOB U HAIMCAaHUEM XUMUYECKUX (POPMYI U ypaBHEHUH.

YcraHoBKa 3BOJIIOHMOHHOW CYIIHOCTH MEHIEIEEBCKOM M COBPEMEHHOMU
dbopmynupoBok nepuoauueckoro 3akona J[. . Menneneena.

OO0bsicHeHHEe (PU3UIECKOTO CMBICIIa CHMBOJIMKH TICPUOUYECKON TaOTHIIBI
xumudeckux anemeHtoB J[. M. MennaeneeBa (HOMEpPOB 3JIEMEHTA,
Nepuoia, TPYMIbl) U YCTAHOBKA MPUYMHHO-CIEACTBEHHON CBSI3H MEXKIY
CTPOCHHEM aToOMa U 3aKOHOMEPHOCTSIMH HM3MEHEHHSI CBOMCTB 3JIEMEHTOB
1 00pa30BaHHBIX UMH BEIIECTB B MEPHOJaX U TPYMIax.

XapakTepucTuka DJIEMEHTOB MajbIX W OOJBIIUX TEPUOAOB IO UX
nosnoxeHuro B Ilepuonmueckoii cucreme /[. . Menpaeneesa

OcHoBHbIE TEOpUHU
XUMHUHU

YcTaHOBKAa 3aBUCHUMOCTH CBOMCTB XMMHYECKUX BELIECTB OT CTPOCHUS
aTOMOB 00Pa3yIONIUX UX XUMUYECKUX IJIEMEHTOB.

XapakTepucTuKka  BaXXHEHMIIMX  THUINOB  XMMHMYECKHX  CBA3CH U
OTHOCUTEIIBHOCTH 3TOU TUIOJIOTHH.

OObsicHeHHE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS
KPHUCTAJUIMYECKUX PEUIETOK.

@OopMyJIMPOBKAa OCHOBHBIX IIOJIOKEHHM TEOPUU BJIEKTPOIUTUYECKOU
JIUCCOLIMAIMN U XapaKTEPUCTUKA B CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX COCTUHEHUN.

@opMyJUPOBKAa OCHOBHBIX IMOJIOKEHUN TEOPUH XUMHUYECKOTO CTPOEHUS
OPraHMYECKUX COCIMHEHUNM M XapaKTEpPUCTUKA B CBETE 3TOW TEOpUHU
CBOMCTB OCHOBHBIX KJIACCOB OPTaHMYECKUX COETUHECHUI

Bakueiiiue Bemecrsa
Y MaTepHUalIbl

XapakTepHucTUKa cOCTaBa, CTPOCHHUSI, CBOMCTB, IIOJYyYEHUS U IPUMEHEHNUS
BaxHeimux merauioB (IA u II A rpynn, amoMuHusA, XKeneza, a B
€CTECTBEHHO-HayYHOM Npodmiie M HEKOTOpbIX d-3JIEeMEHTOB) U HX
COCTUHEHUN.

XapakTepHuCcTUKa cOCTaBa, CTPOCHMSI, CBOMCTB, NIOJYyYEHUS U IPUMEHEHNUS
BakHenmux HemetawioB (VIII A, VIIA, VIA rpynn, a Takxke azora u
docopa, yriaeposia 1 KpeMHHs, BOJIOPOJIA) U MX COEAUHEHUM.
XapakTepucTUKa COCTaBa, CTPOCHHUSI, CBOMCTB, MTOJIYYEHUSI U IPUMEHEHUS
BaXHEHMININX KJIACCOB YIJIEBOJOPOIOB (AIKAaHOB, [IUKJIOAJIKAHOB, AJIKEHOB,
QIKUHOB, apEHOB) U UX HanOoJjiee 3HAYUMBIX B HApOAHOXO3SHCTBEHHOM
IIJIaHE TIPEICTaBUTEIICH.

AHanoruyHasi XapakTEPUCTHUKA BAXKHEHIIUX TMPEICTABUTENCH JIpPYyrux
KJIACCOB OPraHMYECKHUX COEAMHEHMH: METaHOJa M 3TAHOJA, CIIOKHBIX
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3UPOB, KUPOB, MBI, aTbACTUAOB ((hOpMaTbACTUAOB U AllCTABICTHUIA),
KETOHOB (areToHa), KapOOHOBBIX KHCJIOT (YKCYCHOW KHCIOTBI, JIs
€CTeCTBCHHO-HAYYHOTO TPOQUIS TMPEACTABUTENCH APYrUX KIIacCOB
KHCJIOT), MOHOcCaxapuioB (TJIFOKO3bl), JHCAaxXapuioB (caxapo3sbl),
MoJIMcaxapuaoB (Kpaxmajia W [EJUTIONO03bl), AHWIMHA, aMHUHOKHCIIOT,
OCJKOB, WCKYCCTBEHHBIX M CHHTCTUYCCKHX BOJIOKOH, Kay4yKOB,
TIacTMace

XUMHAYECKHUH A3BIK
U CUMBOJIHKA

Hcnonp3oBanue B yueOHON U MpOpeCcCHOHATBHON AESITETbHOCTU
XUMUYECKUX TEPMUHOB U CUMBOJIUKH.

Haspanue u3yueHHBIX BELIECTB MO TPUBHUAJIBHOW WM MEXAYHApOJHON
HOMEHKJIATYpE U OTPAXKEHUE COCTaBa ATUX COCAUHEHUN C TMOMOIIbIO
XUMHUYECKHUX (HOPMYIL

OTpakeHHME XHMMHUYECKMX IIPOLIECCOB C  TOMOIIBIO  YpaBHEHUU
XUMHYECKUX peaKIui
XUMUYECKUE PEAKIIUU OOBsSICHEHHE CYIIHOCTH XHMHYECKHX IMporeccoB. Kiaccudukanus

XUMHUYECKUX PEAKIHH IO pPa3IUYHBIM MPU3HAKAM: YHUCIY M COCTaBY
MPOAYKTOB M PEarcHTOB, TEIUIOBOMY 3(QeKTy, HampaBicHHo, ¢ase,
HAIMYUIO KaTanu3aTopa, U3MEHEHUIO CTETEeHEH OKHCIEHUS 3JIEMEHTOB,
00pa3yromux BeIecTBa.

YcTaHOBKa MPU3HAKOB OOIIET0 M PA3TUYHOTO B THUIIOJIOTHH peakiuii

JUISl HEOPraHUYECKOM ¥ OPraHUYECKOM XUMHUH.

Knaccuduiukanus BemecTB U MPOIECCOB C TOYKU 3PEHUST OKUCICHUS-
BoccTaHoBJIeHMsI. COCTaBlIeHHE YpaBHEHUM peakiuil ¢ MOMOILBIO METOa
AIIEKTPOHHOTO OanaHca.

OOBsicHEHHE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW PEaKIMH U TIOJI0KCHHUS
XMMHUYECKOT0 pPAaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB

XuMu4eckui BrInonHeHre XUMUYECKOT0 SKCIIEPUMEHTA B ITOJIHOM COOTBETCTBUU
IKCIEPUMEHT C MpaBHJIaMH 0€30MaCHOCTH.
HabGmionenue, ¢ukcauus # ONHWCAaHUE PE3YJIbTAaTOB IPOBEAEHHOIO
HKCIIEPUMEHTA
Xumuaeckas ITpoBeneHne caMOCTOATEIBLHOTO TOMCKA XUMUYECKON HH(opManuu
uHpopManus C HCIOJIb30BAaHHEM DPAa3JIMYHBIX HCTOYHHUKOB (HAayYHO-TOMYJISIPHBIX
W3/IaHUI, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA).
Vcnonb30BaHue KOMIIBIOTEPHBIX TEXHOJOTHH J1st 00pabOTKH U nepenadn
XUMHUYECKON MH(POpPMAIIMH U €€ IPEJICTaBICHUs B Pa3IMUHbIX (hopMax
Pacuetsl 1o | YcraHOBKa 3aBUCUMOCTH MEXAYy KaYECTBEHHON U KOJIMYECTBEHHON
XUMHYECKUM CTOPOHAMHU XUMHUYECKUX OOBEKTOB U MPOLIECCOB.
dopmymnam Perenue pacueTHbIX 3aj1a4 10 XUMUYECKUM (POPMYJIaM U YpaBHEHUSIM
U ypaBHEHUSIM
[TpoduibHoe u | OObsICHEHHE XUMUUECKUX SIBJICHUH, TPOUCXOASAIINX B IIPUPOJIE,
npodeccuoHaNbHO OBITY U Ha IPOU3BOJICTBE.
3HAUYUMOE OnpeneneHne BO3MOKHOCTEW MPOTEKAHUSI XMMHUYECKUX MPEBPALLEHUIN B
coJlep;KaHue Pa3IMYHBIX YCIOBHSIX.

Cobmtonenue  mpaBuil
OKpYKarolleu cpene.
OneHka BIMSHHA XUMHYECKOIO 3arps3HEHHs OKpYKaloLIEH cpenbl Ha
OpraHHU3M 4YeJIOBEeKa U IPYTHe KUBbIE OPraHU3MBbI.

Cobmtonenne mpaBui Oe30macHOro oOpailieHus ¢ TOpPIOYMMU U
TOKCHUYHBIMH BEILIECTBAMH, JJAOOPATOPHBIM 000PYOBaHUEM.

[ToaroToBka pacTBOpPOB 3aJaHHON KOHILIEHTpAalMd B OBITY W Ha
IIPOU3BOJICTBE.

Kputnueckass OIeHKa JIOCTOBEPHOCTHM XHMHYECKOH wuH(popmaru,
NOCTYNAKLIEH U3 Pa3HbIX HCTOYHUKOB

9KOJIOTUYCCKU  T'PaMOTHOI'O INOBCACHHUA B
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TemaTruka pedeparTon
buorexnonorusa u renHas uHxkeHepus — texnonorun XXI Beka.
* HaHOTexHOJIOTHMSI KaK MPUOPUTETHOE HAINPABICHUE pa3BUTHUA HAyKd M TPOU3BOJCTBAB
Poccuiickoit @enepanuu.
* CoBpeMeHHbIE METO/IbI 00€33apaskUBAHUS BOIBI.
* A10TpOIUs. METAJIJIOB.
* Xuznp u pesrenpaocts . M.Menneneena.
* «[lepuoanueckomy 3aKoHy OyAyllee HE TPO3UT Pa3pyLICHUEM. .. »
* Cunre3 114-ro snemenTa — TpUyM{Q pOCCUUCKUX (PU3UKOB-SIICPITUKOB.
* 30Tomsl BOgOpOaa.
* lcnonp30Banue paiiOaKTUBHBIX U30TONOB B TEXHUYECKUX LIEIIAX.
* PEHTreHOBCKOE U3IIy4E€HUE U €r0 UCIIOIb30BAHUE B TEXHUKE U MEIULIMHE.
* [[1a3ma — yeTBEpPTOE COCTOSIHUE BELIECTBA.
* AMop(¢HBIE BEIIECTBA B IPUPOJE, TEXHUKE, OBITY.
« OxpaHa OKpyxawoumed cpeapl OT XUMUYecKoro 3arpsisHeHus. KoimuecTBeHHbIE
XapaKTEPUCTUKH 3arPA3HEHUS OKPYKAIOIIEH Cpebl.
* [Ipumenenue TBepAOro u razoodpaszHoro okcuna yrieposaa (IV).
* 3amuTa 030HOBOI'O 3KPaHa OT XUMHYECKOI'O 3arpsiI3HEHUS.
* I'pybomucnepcHbie cUCTEMBI, WX Kilaccu(UKaIMs U HCIOJNb30BaHHE B MpodeccHoHaATbHOMI
JIeSATEIbHOCTH.
* KocmeTrnueckue reinu.
* [IpumeHeHue CyCrieH3ui U YMYJIbCUNA B CTPOUTENIBCTBE.
* MuHepaJibl 1 TOPHBIE TOPOJIbI KAK OCHOBA JIUTOC(EPHI.
* PacTBOpBI BOKpYT Hac. THUIIBI pacTBOPOB.
* Boza kak peareHT u cpea sl XUMUYECKOIo Mpoliecca.
* XKuznp u gesrenpHocts C.Appennyca.
* Bknan oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH IIEKTPOIUTHUECKOHN TUCCOLMALINN.
* YcrpaHeHHe ®KEeCTKOCTH BOJIbI Ha TPOMBIIIJICHHBIX MPEANPUATHSAX.
* CepHast KHCII0Ta — «XJ1€0 XUMHUYECKOH MPOMBILIUIEHHOCTH.
* lcnonb3oBaHre MUHEPATbHBIX KUCIOT Ha MPEANPUATUAX PA3TUUHOTO NPOPHUIIS.
* OKCHU/ZIBI U COJIM KaK CTPOUTEIIbHBIE MAaTEPHAJIBL.
* cropus runca.
* [ToBapeHHast COJIb KaK XUMHUYECKOE CHIPHE.
* MHoronukuii kapOoHaT KaJublUs: B IPUPOJIE, B IPOMBILIUIEHHOCTH, B OBITY.
* Peakuiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.
* BupTtyansHoe MOEIMPOBAaHUE XUMUYECKUX ITPOLIECCOB.
* DJIEKTPOJIN3 PACTBOPOB DJIEKTPOIUTOB.
* DJIEKTPOJIN3 PACIIIIABOB JIEKTPOJIUTOB.
* IlpakTuueckoe TNpPUMEHEHUE  DIEKTPoNn3a:  papUHUPOBAHUE,  TAbBAHOIJIACTUKA,
raJIbBaHOCTETUS
-Hcropus nosnydeHns u Npou3BOJACTBA AIFOMUHUS.
* DJIEKTPOJIUTUYECKOE MTOJTyuyeHne U padMHUPOBAHNE ME/IH.
* JKuznp u nesrenpHocTs I [[9BH.
* Ponp MeTanioB B MCTOpPHM 4YEIOBEYECKOM LMBWIM3AaLMU. VIcTOpHsA OTeUeCTBEHHOW 4YepHOMN
MeTamyprud. COBpeMEHHOE METAJUTYPTUYECKOE TPOU3BOJICTBO.
* HcTtopuss OTE4ECTBEHHOM LBETHOM METAIypruv. Poip MeTauioB M CIUIaBOB B HAy4HO-
TEXHUYECKOM IIpOrpecce.
* Koppo3sust MeTanioB 1 crioco0bl 3a1IUThl OT KOPPO3HUH.
* nepTHBIe Wi 6J1aropoHbIE Ta3bl.
e Pojxaroniye cojii — rajoreHel.
* lcropust IBEACKON CIIUYKH.
* lcTopusi BOSHUKHOBEHHUSI M pa3BUTHUSL OPTaHUYECKON XUMUH.
* )Kuznb u gesrensHocth A.M.ByTtneposa.
* Butanusm u ero kpax.
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* Ponb 0TE€4eCTBEHHBIX YYEHBIX B CTAHOBICHUH U PA3BUTUU MUPOBOM OPraHM4E€CKON XMUMHH.

* COBpEMEHHBIE ITPEICTABICHHS O TEOPUU XUMUYECKOI'O CTPOEHUS.

* DKOJIOTHYECKUE aCTIEKThI NCIIOJIb30BAHUS YIIIEBOJOPOIHOTO CBIPbSI.

*  DKOHOMHYECKME aCMeKThl MEXIYHapOJHOIO COTPYJHMYECTBA IO  HCIIOJIb30BAHUIO
YIJIEBOLOPOAHOIO CBHIPBSI.

* Mcropust OTKpBITHSL M Pa3pabOTKU Ta30BBIX M HE(MTSHBIX MECTOpOXAeHUil B Poccuiickoit
denepanuu.

* XUMUS YTI€BOJOPOIHOTO ChIPbs U MOs Oyayiast mpodeccusi.

* YrieBogopogHoe
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