MHUHOBPHAYKHN POCCHUH

'ma3oBckuil HHXKEHEPHO-IKOHOMHUUYECKUI HHCTUTYT (dunuan)
(¢enepairpbHOTO rocyiapcTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO
yupexJIeHHs BhICIIEro o0pa3oBaHUs
«WxeBCKkUM rocygapcTBEHHBIN TeXHUUYEeCKUN yHUBepcuTteT uMeHn M.T. KanamHukoBa»
(12U (punman) ®TBOY BO «UxkI'TY umenu M.T. KanamuaunkoBa»)
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s AHaTtonbesuny

PABOYAS ITPOTPAMMA

ITo gucuumuge:  XUMHA

nuist HanpaBiieHust  15.03.05  «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00eceYeHrE
MAIIMHOCTPOUTCIBbHBIX ITPOMU3BOACTB))

HDOd)I/IJ'IB — TexHoa0TMI MAITMHOCTPOCHHUSI
(1udp, HAMMEHOBaHHUE — MTOJTHOCTHIO)

®dopma 00yueHus: OYHas

(O‘{Ha}l, OYHO-3a049Has U 3&0‘{1—{&5{)

OO6mmas TpyA0€MKOCTh TUCIIUTUIMHBI COCTABJISICT: 4 3a4eTHBIX €TUHUII(bI)
Bun yue6HOM paboThI Bcero gacos CemecTpsl
1 2 3 4
KonTakTHbIe 3aHATHSA (BCEro) 64 64

B tom uncne:

Jlexuu 32 32
[pakriueckne 3ansaTus (I113) 16 16
Cemunaps! (C)

Jlabopatopusie pabotsl (JIP) 16 16
CamocrosiTebHasi padoTa (Bcero) 78 78

B tom uncne:

KypcoBoii mpoexT (pabota)

PacuerHo-rpaduueckue paboTs

Pegepar
Jlpyeue 6udvi camocmosimenvHou pabomol 78 78
Bun npoMexxyTouHO# aTTecTanuy (3a4eT, SK3aMeH) .
Hdud 3auer
3aqer
2
2
OO6mas TpyI0eMKOCTh gac 144 144
3ad. efl. 4




Kadenpa MarmmHocTpoeHre U HHGHOPMAITMOHHBIC TEXHOJIOTHH
ITonHOe HamMeHOBaHWe Kadeaphl, MPEACTABIAIONEH pabouyo MporpamMmmy

CocraBurenb Yymakopa Onbra TanumnoBHa,
@®.1.0.(IIoTHOCTRIO), CTENICHD, 3BAHHE

Pabouast mporpamma cocTaBiieHa Ha OCHOBaHHH (he/IepaIbHOT0 TOCYapCTBEHHOTO
00pa30BaTeNLHOTO CTaHApTa BHICIIETO MPO(EeCcCHOHANBHOT0 00pa30BaHus U YTBEp)KICHa Ha
3acenaHnuu Kadeapbl

ITPOTOKOJI OT 10.05.2018 . Ne5

3ABEJIVIOLINI KAG®EPOI éﬁl / B.B.BEJISIEB

COI'TACOBAHO

TIPEJICEIATEJIb YYEBHO-METOIUYECKON KOMUCCUN
['TAB0BCKOT'O MH)KEHEPHO-DKOHOMUWYECKOI'O MIHCTUTYTA (®UITAAJTIA)
OI'bOY BO «MXkI'TY UMEHU M. T.KAJTAILTHUKOBA»

5’5\ BEJISIEB B.B.

30.05.2018 .

KOJIMYECTBO YACOB PABOYEN ITPOI'PAMMBI COOTBETCTBYET KOJIMYECTBY YACOB PABOYET'O
VUYEBHOI'O TIJTAHA T10 HATIPABJIEHMIO ITOJATOTOBKH «15.03.05 — KOHCTPYKTOPCKO-
TEXHOJIOTMYECKOE OBECHEYEHUE MAILIMHOCTPOUTEJIBHBIX ITIPOU3BO/ICTBY, [IPOPHIIb
«TEXHOJIOT'USI MAILMHOCTPOEHU ST



AHHOTaIII/Iﬂ K IJUCIIMIIJINHE

Haszeanue mooyna | Xumus

Homep Axademuueckuii 200 | | cemecmp | 4
15.03.05 «KOHCTpYKTOPCKO-TEXHOJIOTHIECKOE 00ecTIeueHIE

Kagpeopa 86 ACY | IIpocpamma MAaIIHHOCTPOUTENBHBIX IPOU3BOACTBY (Tpoduis «TexHomorns
MAaITHHOCTPOEHUS»)

Cocmaeumens Uymaxosa O.T., crapmmii npenogaBaTeib

Henu u 3a0auu
OUCUUNTIUHDL,
OCHOGHble membl

Lenn: mpuBHUTH CTYACHTAM HABBIKH DKCICPUMCHTANBLHOW PabOTHI, OKAa3aTh UM METOIBI U CPEICTBA
XUMHUYECKOTO HCCIEAOBaHUA U JIaTh BO3MOXKHOCTh KOHKPETHO IMO3HAKOMHUTBHCS C BELIECTBAMH U HX
MIpEeBPALLECHUSIMHU.

3agayM: MOATOTOBUTH CTYACHTOB K MPHUMEHEHUIO MOJYUYEHHBIX MPU U3YYECHUH JUCIUILTUHBL «XUMHUSD
3HAHWW, YMCHHH W HaBBIKOB TPHW HW3YYCHHH CIIEIUANBHBIX JUCIUIUIMH, W I PEIeHUs
npodeccnoHaNBHBIX 33724

3uanus: OCHOBHBIE TIOHATHA U 3aKOHBI XUMuH. [lepruoaudeckuii 3akoH U ieproandeckas cucrema J[. 1.
MenpeneeBa. XuMHYeCKHe H (PU3UYECKHE CBOWCTBA MPOCTBIX M CIOXKHBIX BemecTB OCHOBHBIE
3aKOHOMEPHOCTH MPOTEKAHMSI XUMUIECKIX PEAKITHH.

Ymenusi: [IpoBomuTh pacyeTsl MO XUMUYECKUM (GOpMyJiaM W ypaBHEHHUsSM peakiuil. [IpoBomuTh
aHAJIOTUH B U3MCHCHHUU CBOWCTB XUMHUYCCKHUX 3JICMCHTOB M 00pa30BaHHBIX UM BEIIECTB OT MOJOKCHUS B
[lepuoanueckoit cucreme J[.M. MeHneneeBa U MOYyBCTBOBATh 3TH 3aKOHOMEPHOCTH B MPaKTUUYECKON
paboTe; IKOIOTUIECKH TPAMOTHOTO ITOBEICHUS B OKPYKAIOIICH Cpeie.

HaspIku: BIaneTh XUMHUYECKON TEPMUHOIOTHCH, TOHUMATh CMBICIT XUMHYCCKUX (POPMYII i CHMBOJIOB,
UHICKCOB M KOA((UIIMEHTOB B XUMHYCCKUX YPaBHCHHUSAX PCaKIHid, PelIaTh MPOCTEHIINE pacueTHHIC
3ama4yn. [IpUBHTH CTyIeHTaM HaBBIKH SKCIIEPUMEHTAIBHON pabOThI, MIOKAa3aTh UM METONIBI U CPENICTBA
XHMHYECKOTO HUCCIIETOBAHU.

Jlexunu: OCHOBHBIC MMOHATHS U 3aKOHBI XUMUH; TIEPUOIMUECKUN 3aKOH U Tieproandeckas cucrema JI. 1.
MenzeneeBa; CTpOCHHE BEIECTBA; XUMHYECKas TEPMOJMHAMHKA; 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUYECKUX PEaKIIHii; pAaCTBOPHI U X CBOHCTBA; IIEKTPOXUMHUIECKHIE CUCTEMBI, XUMHS dJIEMEHTOB
JladopaTopHble padoThI: ONIpeICICHIE SKBUBAJICHTA BEIIECTBA; ONPEIEICHHE KOHIICHTPAIIMH KUCIOTHI
TUTPOBAHHUEM; CKOPOCTh XMMHMYECKON peaklMU; 3JIEKTPOJIMTUUECKas auccoluanus; ruaponus; OBP;
raJIbBAHUYECKUHN HJIEMEHT; SJIEKTPOJIN3 PACTBOPA COJIEH.

Ocnosnasn 1.06mas xumus: yaeouuk. Koposun H.B. — M.: Briciras mkoma, 2011
aumepamypa
Texnuueckue CranmapTHO 000pyIOBaHHAS JISKIMOHHAS ayauTopus. JlabopaTopHbIe 3aHATHS IPOBOISATCS B
cpeocmea XAUMHUYECKOH TabopaTopuy, OCHAICHHON COBPEMEHHBIMH CPEICTBAMH IPOBEIACHUS XUMHUIECKOTO
IKCIICPUMCHTA.
Komnemenyuu Ilpuobpemaromcea cmyoenmamu npu 0c80eHUU MOOYIA
Oowenpogeccuona | OIK-1 crHOCOGHOCTBIO HCMONB30BATh OCHOBHbIE 3aKOHOMEPHOCTH, JEHCTBYIOIIME B MpolEecce
VIbHblE M3TOTOBJICHUSI MAITHHOCTPOUTENBHBIX H3MIEITUH TpeOyeMoro KadecTBa, 3aJlaHHOTO KOJIWYECTBA IPH
HaMMEHBIIINX 3aTpaTax oOIIeCTBEHHOTO Tpyaa
IIpogheccuonanvhvie
3auemmnuvix Dopma nposedenusn 3aHAMUIL Hexyuu IlIpakmuueckue | Jlabopamopnwie | Camocmosmens
eounuy 4 3anamusn padombol Hasa paboma
Bcezo uacos 32 16 16 78
Buow 3au. c ou./ |KII/KP | Ycnosue |Ilomyuenue onenku 3,4,5 Dopma nposedenusn | MOATOTOBKA K NPAKTHIECKUM
Konmponas | zau./7k3 3auema camocmoamenvHoii ;z%’;;i;?hiz[?ggzﬂg}{;’lhd
dopmot udgp. - Mmoodyan pabomut 1uddepeHIIpoBaHHOMY
3auem 3aCTy.
Ilepeuensv mooyneii, 3HaHue KOMOPHIX HEOOXO0OUMO O/Is1 U3YUEHUSA MOOYAsA | KYPC XUMHUH, MAaTEMaTHKH (CpeIHee TTOTHOE
(obmiee) oOpa3oBaHue)




1. Ilenau u 3aga4u AMCHMIIMHBI:

Hean: dbopmupoBanue y oOydaromuxcs 3HAHWK B OOJACTH OCHOB XHMHH, OCBOCHHE
oOydJaromuMucs HauOoliee 3HAYMMBIX JJIS XUMHH TEOPETHUYECKHX TMOHSATHH W OO0y4YeHHEe HX
WCITOJIb30BAaHUIO Ha OOIIMPHOM MaTepHuase 00IIe XUMHH.

3agaun:

—  Pa3BUTh HaBBIKU PELICHHs] KOHKPETHBIX MPAKTHUECKUX 3a/lad U UCCIeI0BaTeNIbCcKON paboThl, a
TAaK)X€ 3aKpENHUTh B MaMATH CTYJEHTOB TEOPETHUYECKHE CBEIACHUS O 3aKOHOMEPHOCTSAX XHMUH,
MOYYBCTBOBATH 3TU 3aKOHOMEPHOCTHU B MIPAKTHYECKON paboTe, yOeUThCS B UX ICHCTBEHHOCTH.

—  OCO3HaHHE POJIM XMMUU B MIPOLIECCE OXPAHBI OKPYKAIOIIEH CPEbI.

—  (opMupoBaHHE COBPEMEHHOI'O €CTECTBEHHOHAYYHOTO MUPOBO33PEHHUSI.

— TOATrOTOBUTH CTYJIEHTOB K INPUMEHEHUIO MOJYYEHHBIX IPH U3yYEHUN AUCIUIUIMHBI «XUMUSD)
3HAHUW, YMEHUII ¥ HaBBIKOB AJI HW3Y4YEHUs OOLICHAYYHBIX W CHEUHMAIbHBIX NUCUUIUIMH, U I
petieHus mpodecCHOHANBHBIX 3a/1ad.

B pe3ynprare nuzyyeHus: JUCHUILINHBI CTYACHT JIOJKEH:

3HaTh:
— OCHOBHBIE NOHATUS M 3aKOHBl XHWMHH, TEPMUHOJIOTHMIO M HOMEHKJIATypy Ba)KHEWUIINX
XUMUYECKHUX COETMHEHMI;
— IIEpUOAMYECKUH 3aKOH M mepuoaudeckyro cucremy [I.M. MenaeneeBa U uxX UCIOIb30BaHUE B
MPEACKa3aHUU CBOWCTB AJIEMEHTOB U COCITMHEHUN;
—  XHMMHYECKHE CBOMCTBA 3JIEMEHTOB psiJia TPy NEPUOINYECKON CUCTEMBI;
—  BUJBI XUMHYECKOH CBSI3U B PA3IMUHBIX THUIMAX COCTUHEHUI U MEXaHU3MBI e¢ 00pa30BaHHUS;
—  OCHOBHBIE 3aKOHOMEPHOCTU MPOTEKAHUSI XMUMHUYECKUX PEaKlUUid M METO/Abl PEeryaupoBaHUs
XUMUYECKUMH PEAKIUSIMU;
—  CBOWCTBA pacTBOPOB JIEKTPOIUTOB U HE IJIEKTPOJIUTOB;
—  OCHOBHBIE MPOLECCHI, MPOTEKAIOIINE B JJIEKTPOXUMHUUYECKUX CUCTEMAX;
—  TMPOIECCHI KOPPO3UU U METOIBI OOPHOBI C KOPPO3HEHA;
—  TIPUHLMIIBI PAalMOHATBHOTO U 0€30MacHOI0 MCIOJB30BaHUS MPUPOIHBIX PECYPCOB, SHEPTHH U
MaTepHuajoB

Ymersb:
—  TPOBOAMTH PACUETHI MO XUMUYIECKUM (OpMYJIaM B YPAaBHEHHSIM PEaKIIN;
— TPOBOAWTH AHAJIOTUU B M3MEHEHHH CBOWCTB XUMHUYECKOTO 3JIEMEHTa M OOPa30BAHHBIX HM
BellecTB OT nosiokeHus B [lepuonnueckont cucreme .M. Menneneesa;
—  OIpeAesATh 3aBUCHMOCTbH CBOMCTB HEOPraHWYECKHMX BEIIECTB OT UX COCTAaBa U CTPOCHHUS;
—  ONpEeAeNATh NPUPOY XUMHUUECKOU CBS3H;
—  OIpeAeNnsaTh 3aBUCUMOCTb CKOPOCTU XMMHUYECKOHN peakluy OT pa3iINuHbIX (PaKTOPOB;
— TOpPUMEHATh NPUHLUIBI O00ECIEeYeHHs] HSKOJIOTMYecKOd 0e30MacHOCTH MpU  PEUIeHUH
MPAKTUYECKUX  33a7a4y B O0JacTH  KOHCTPYKTOPCKO-TEXHOJIOTMYECKOTO  OOecreueHus
MaIIMHOCTPOUTEIbHBIX ITPOU3BOICTB

Baaners:
—  METOJIUKOM MPOBEACHUS XUMHUUECKOT0 IKCIIEPUMEHTA B JTa0OPAaTOPHBIX YCIOBHSIX.
— YMEHHEM IMPaBWJIBHOTO OOBACHEHHUS pE3yJbTaTOB OSKCIEPUMEHTa, €CIU JAaXe pe3yibTar
OTPULIATEIIbHBI
—  METOJaMH OKa3aHUs MEPBON MOMOIIY MMPU HECUACTHBIX CITydasXx B XMMHUYECKOU TabopaTopuu u
Ha TMPOU3BOJICTBE, NPENYNPEkKIaTh MPOLECCHl, HAHOCALIME BpEI 30POBbIO 4YEJIOBEKAa W
OKpY>Kalollen cpene.

2. Mecrto nucuuimuiadbl B cTpykrype OOIL:
Jucnurnimuna oTHOCUTCS K 6a30Boit yactu 61oka b1. «Jluctummmasr (Momyinu) OOIT»

JI1st u3ydeHus AUCIUIUIMHBI CTYICHT JOJDKEH



3HATh: BOXKHEHUIIIE XUMUYECKHUE TTOHATHS (BEIIECTBO, XUMUYCCKUN SJIEMEHT, aTOM, MOJICKYJIa,
Macca aToMa U MOJEKYJbI, MOJIb, MOJISIpDHAsI Macca, MOJIbHBIA 00hEM, UOH, H30TOIBI, BAJICHTHOCTb,
3JIEKTPOOTPHUIIATETHFHOCTD, CTETICHh OKHCIICHHS, arpeTaTHOM COCTOSITHUH BEIIECTBA);

OCHOBHBIC 3aKOHBI (BaKOH COXpaHeHI/ISI MacCChbl U 3H€pI‘I/II/I, KpaTHBIX OTHOH.IGHHﬁ, IIOCTOAHCTBA
cocTaBa, 00BEMHBIX OTHOIICHHH, mepuoandeckuii 3akon [[.1. Mennaeneea);

OCHOBHBEIC TeopI/II/I XUMHUHAU (CTpOGHI/Ie aToMa, THUIIbBI XHUMHWYCCKHUX CBH3€I>1, KAQ4CCTBCHHOM U
KOJIMYECTBEHHOM COCTaBE BEIIECTBA, ICKTPOJUTHUECKON JAUCCOLMAINK, XUMUUYECKOH KUHETUKE U
XUMHUYCCKOM paBHOBeCI/II/I, OKHUCJIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX HpOH@CC&X); Knaccn(bnxaumo 148
HOMEHKJIATYPY XUMHUYCCKUX PEAKITUN.

YMeTI)I nUucaTb XUMHUYCCKUC PCAKIUHN JIIO6I>IX XUMHYCCKUX IIPOLCCCOB U BBIMOJIHATL Ha HUX
OCHOBE HEOOXOIUMBIC PACUCTHI.
Ha3bIBATh HCOPraHNYCCKUEC BCIICCTBA 110 ((TpHBHaHBHOﬁ)) N MG)K,Z[yHElpOI[HOfI HOMCHKIJIATYypPEC;
OTPEIEATh: BAJICHTHOCTh U CTETICHH OKHCJICHHS XHUMHYECKHUX JJIEMEHTOB, 3apsiji HOHA,
XapakTep Cpeabl B BOJAHBIX pacTBOpax HEOPraHUYECKUX COCIUHEHHUM, OKHUCIUTEIb U
BOCCTAaHOBUTEIIb,
XapaKTEepPU30BaTh: JIEMEHTHI B IIEPUOJAX U IPYIIaxX 10 UX MOJOKECHUIO B IIEPUOAUUECKOU
cucreme JI.1. MenneneeBa; o0mue XMMAYECKHE CBOMCTBA METAIIJIOB, HEMETAJLIOB;
OOBSICHATB: 3aBUCHMOCTb CBOMCTB BELIECTB OT MX COCTaBa U CTPOEHUS; MPUPOTY XUMHUUECKOM
CBs3U (MOHHOM, KOBAJIGHTHOM, METAJTUYECKOM ).

BJaJeTh: croco0amMu 0e30MacHOro OOpalleHUsl ¢ TOPIOYMMM M TOKCHYHBIMHU BEILECTBAMH,
71a00paTOpHBIM 000PYIOBAHUEM;

HaBBIKAMU CaMOCTOSATEIBHOIO MPUOOPETEHUS] XMMHUYECKMX 3HAHUH C HCIOJIb30BAHUEM
pa3IMYHBIX MCTOYHHKOB MH(OPMAIIMK, B TOM YHCIE KOMIBIOTEPHBIX; CAMOCTOSTEIbHBIN MOUCK
XMMHUYECKOH HH(POPMALUU C HCIOJb30BAaHUEM DA3JIMYHBIX HCTOYHHUKOB (HAYyYHO-IOMYJISPHBIX
U3JJaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa);

I/I3yquHe JUCHUITIIMHBI 63.3preTC$I Ha 3HAaHUAX, MOJTYYCHHBIX IIPU U3YYCHHUU IHUCHUIIINH:
XUMHHU, MaTEMaTUKH, (cpeaHee nmojHoe (o01iee) oopa3oBaHue).

N3ydyenne AUCIMITIMHBL «XHUMHN» HEOOXOIMMO ISl OCJIEAYIOMIET0 N3yUSHUS JUCIUTIIHEI
€CTeCTBEHHOHAYYHOTO IIMKJIA: HKOJIOTHs, TaK U 0a30BOH 4acTu o0O0IIENnpoecCHOHATBHOTO IMKIIA:
MaTepualioBeIeHNe, 0€30MaCHOCTh KU3HEACITEIEHOCTH.

3. TpeGoBanus K pe3yJibTaTaM 0CBOCHHS JUCUMILIUHbI:
3.1.3naHus, npuodperaemMplie B X014€ U3Yy4YeHHU S JUCUUIIMHBI

Ne 3HaHus
n/m3
l. Baxselnme XuMuyecKre NOHATHUS, KJIAaCCU(PUKALIMIO 1 HOMEHKJIATYPY COSIMHEHUI
2. 3HaHKE OCHOBHBIX 3aKOHOB W TEOPHI XUMUU
3. 3aKOHOMEPHOCTH W3MEHEHHS (PU3NYECKUX U XMMUYECKUX CBOMCTB MPOCTHIX U

CJIO’KHBIX BEIIECTB B COOTBETCTBUM C [lepnoamyeckum 3akonom J[.M. MenneneeBa

4. IIpuHIHUIIBI U 3aKOHBI XMMUYECKOW TEPMOIUHAMUKHI
5. OcCHOBHBIE 32aKOHOMEPHOCTH MTPOTEKAHNS XMMUUECKHUX PEAKIIMA U METOIBI

PEryJIUpoBaHMs] XUMUYECKUMH peaklUIMU. XMMUYECKOE paBHOBECHE.

JlucniepcHbie crcteMbl. CriocoObl BEIPAKEHUsI COCTaBa PACTBOPOB

CBoiicTBa pa30aBIE€HHBIX PaCTBOPOB HEJIEKTPOIUTOB U IEKTPOIUTOB

I'mpponus cosent

OKMCIINTEITFHO-BOCCTAHOBUTEIBHEIC CBOMCTBA BEIIECTB

el N Bl Pl B

0. DIEKTPOXUMUYECKUE CUCTEMBI

3.2.YmeHus, npuodperaemMbie B X0/1e M3y4YeHHUS TUCUUILITHHbBI

Ne Ymenusn
n/n Y

1. Hcnonbp30BaTh OCHOBHBIC TOHSATHS 1 TCOPUHN XUMHUN




2. [IpoBOaMTH aHATOTUH B UBMEHEHHH CBOMCTB XMMUYECKUX COCTMHEHUN B
3aBUCUMOCTH OT IIOJIOKEHHU B niepuoandeckoit cucreme .M. Menneneesa

3. BbISBASATH 3aBUCUMOCTH MEXAY CTPYKTYPOH, CBOMCTBAMH M PEAKIIMOHHOM
CIIOCOOHOCTBIO XMMHUYECKUX COCHMHCHUIA

4. Onpenenars TepMOAMHAMUYECKYIO BO3MOKHOCTb MTPOTEKAHUS XUMUYECKHUX
niporieccoB. [IpoBoANTH pacyeThl TEPMOAMHAMUYECKUX XapaKTEPUCTUK BEHIECTRA.

5. [TucaTh XUMHUYECKUE pPEeaKIINH JTIOOBIX XUMUYECKUX MTPOLIECCOB U MPOBOJAUTH 110 HUM
CTEXHMOMETPUUYECKHE PACUEThI

3.3.HaBbiku, npuodperaeMble B X0/€ U3yYeHHUS] TUCHUIINHbBI

Ne Hasbiku

n/n H

l. HaspiBaTh M3y4eHHBIC BELIECTBA [10 MEXAYHAPOAHOW U TPUBUAIILHON HOMEHKJIAType

2. OOBACHATh N3MEHEHMSI CBOMCTB XMMUYECKUX JIEMEHTOB B IEPUOIUYECKOM cucTeMe
J.N.Menneneena

3. BbIABIIATE BUsAHUE pa3IMyYHbIX (DAKTOPOB HAa IPOTEKAHNE XUMUYECKUX MTPOLIECCOB U
Ha COCTOSIHME XMMUYECKOI0 PAaBHOBECHS

4. Omnpenensars pH pactBopa

5. CamocrosiTenpHas paboTa B XUMHUYECKON JabopaTopun

6. Ocy1ecTBIATh CAMOCTOSTENIbHBINA OUCK U 00pabOTKy XMMUYECKOH HH(DOpMAIUH C
VICIIOJIb30BAHNUEM PA3IIMYHBIX HCTOYHHUKOB

3.4.KomnereHumn, npuodperaeMplie B X0/1e H3YyUYEeHUS TUCHUILINHBI

KoMnereHuuu 3HaHun YmMmenus HaBbiku
(NeNe u3 3.1) | (NeNe w3 3.2)  |(NeNe m3 3.3)
OITK-1 crtocOOHOCTBIO UCITOIB30BAThL OCHOBHEIE 1-10 1-5 1-6

3aKOHOMEPHOCTH, IEHCTBYIOINE B IIPOLIECCE

M3TOTOBJICHHS] MAIIUHOCTPOUTEIBHBIX U3AETUI
TpeOyeMoro KauecTBa, 3aJaHHOTO KOJIMYECTBA MPH
HAaUMEHBIIINX 3aTpaTax 0OIECTBEHHOrO Tpyaa

4. CTpykKTypa U coaep:KaHue JUCUMILIMHBI (MOXYJIS)

4.1.Pa3aeapl IMCOMIVINHLI U BUABI 3aHATHH

Buabl KOHTAKTHOI @DopMbI TeKYLIET0 KOHTPOJIsI
Pa3znen &l = g padoTsl, ycneBaeMocCTH (10 HeaeasiM
Ne JMCUMILTHHBI g 35 caMocTosiITeIbHAs ceMecTpa)
n/ z 3 < padoTa CTy/IeHTOB U ®opmMa NpoMe:KyTOUHOI
n O|F8 TPYA0EMKOCTh (B yacax) aTTecranuu (1Mo ceMecTpam)
nex mpax | 1a6 |CPC
1. | OcHOBHBIE XUMHYECKHE 3aKOHBI 1 1 2 2 2 5 Otuet mo nmadbopaTopHoit pabote
U TIOHATHS
2. | PeaknuonHas ciocoOHOCTH 1 2 2 2 5 TeCT
BemecTBa. CTpoeHHE aTOMOB,
HOHOB.
3. [Tepuogndaeckas cucrema 1 3 2 2 5 TECT
anemenToB J[.. MenneneeBa
4. XuMuueckast CBA3b U €€ BUIBI 1 4 2 2 6 TECT
5. | Xumudeckas TepMOJIHMHAMUKA 1 5 2 2 6 TECT
6. | XumMuveckas KHHETHKa 1 6 2 2 6 Oryer 1o 1abopaTopHoOi paboTte
7. | XUMHUYECKHE CHCTEMBI: 1 7 2 2 2 6 Order o mabopaTopHoi paboTte
PacTBOPEI, IUCIIEPCHBIE CHCTEMBI 1-s aTTecTanus
8. | PacTBOpHI (3EKTPOJIUTEI, HE 1 8,9 4 2 2 6
AJIEKTPOJIUTHI). Order o mabopaTopHO paboTte
KucnoTHo-0CHOBHBIE CBOICTBA
BEILECTB
9. | T'mpponus coneit 1 10 2 2 6 Otyer no nabopaTopHoii pabote
10. | OkucauTeNBHO- 1 11 2 2 6 Otuet mo nadbopaTopHoi pabote
BOCCTaHOBHTEJIEHBIC CBOWCTBA




BCIICCTB

11.

DIIEKTPOXUMHUYECKHE CUCTEMBI 12

Otuet mo nabopaTopHoii pabote

12.

DIIeKTPOJIN3 13

Ot4et mo nadbopaTopHoii pabote

13.

Koppo3us meTannos 14

TECT

14.

[N U N U

XUMHS 2JIECMEHTOB 15,16

AN

N[ |

2-51 aTTecTanusa TCCT

Bceero 16

16 |16 |78

[MpakTryeckas padbora

B TOM umncne KoHTpOIBL

CaMOCTOSTEIbHON pabOThI

4.2.Coneprkanue pas3aesioB Kypca

Pa3znen
JUCIHILTHHBI

3uanus (Homep U3
3.1)

Ymenusn
(HoMep u3
3.2)

HaBbikn
(Homep u3 3.3)

OcHoBHBIE XHMHYECKHe 3aKOHBI H
MOHATHUSA. ATOMHO-MOJICKYJIAPHOE YUCHHE.
3aK0H COXpaHEHHUS MacChl W DHEPTUH. 3aKOH
00BEMHBIX OTHOLIEHUH. 3aKOH IOCTOSHCTBA
cocTaBa. 3aKOH DJKBHBAJIEHTOB. ODKBHBAJIECHT.
3akon ABoraapo. ATOMHBIC H MOJCKYJSpPHBIE
Macchl. MoJb. 3aKOH KapaTHBIX OTHOIICHH.
OCHOBHEIE Ta30BEIC 3aKOHEL.

IIpocToe BemIECTBO M XUMHYCCKHI DIICMCHT.
BanentHocts

1,2

1,5

1,5

PeaknmnonHasi  cmoco0HOCTL  BellecTBa.
OCHOBBI CTpOEHHs BEIECTBA. OBOMIONHA B
pa3BUTHH y4eHUs 0 cTpoernn aroma (Jx. k.
Tomcon, D.Pe3zepdopa, H.bop), CoBpemennas
Teopust cTpoeHHss aroma. KopIycKymsapHO-
BOJIHOBAs I€HCTBEHHOCTH 3JIeKTpoHa IloHATne
0 BOJIHOBOW (DYHKITH ¥ DJIICKTPOHHOM OOJIaKe.
KBanToBbIe uMCNa, UX (QUINISCKUN CMBICI.
OcHoOBHBIE TIPUHINTIBL pacrpeaeneHus
JJIEKTPOHOB B aTOME: NMPUHIWI HAaUMEHbILIECH
sHeprud, [Ipunnun Ilaynu, IIpaBuno Xynna,
IIpaBuno  KieuxoBckoro.  DneKTpOHHbBIE
¢dopmyisl (KOH(UTYypanu) aTOMOB.

1,2

Ilepuoanueckasi cucrema 3iaementoB JI.H.
MenpeneeBa. Ilepuonuueckuii 3akoH JI.U.
Mengeneesa. Tunuueckue 3JIEMEHTHI.
[lepuonndeckass cucTeMa »JJIEMEHTOB H €€
CBA3b €O cTpoeHHMeM artoma. llepmonsl,
rpynmel, noarpynmel. [lonstue o s, p, d, f-
3JIeMeHTax. ATOMHBIC ¥ HOHHBIC PAIHyCHI, HX
3aBUCUMOCTh OT D3JIEKTPOHHOTO CTPOCHHUS H
CTCTICHU OKHCJICHHUA. [IoTCHIMAN MOHH3AIIUHY,
CPOJICTBO K JJIEKTPOHY,
9JIEKTPOOTPULATENILHOCTh,  3aKOHOMEPHOCTH
U3MCHCHHS OJTHX BCIUYMH B Tpymmax U
nepuoaax.

1,2,3,6

2,3

1,2,6

XumMuyeckass CBSI3b M €€  BHOBIL.
KoBanenTHas cBsi3b, 00pa3oBaHHE 1O METOIY
BaJICHTHBIX CBsi3eil. OOMEHHBIH W IOHOPHO-
aKIIETITOPHBI ~ MEXaHW3MBI obpazoBaHus
KOBaJICHTHOU CBsA3U. DaKTOPHI, BIUSIONINE HA
Hee. [TonsTue o «o» U «n» — cBA3ax. CBoMCcTBA

KOBAJICHTHOH CBSI3U: HACBIIICHHOCTb,
HaTpPaBJIEHHOCTB, HOJISIPU3YEMOCTb.
IonspHble, HEMOMSAPHBIE, HOHHBIE MOJEKYJIBL.
JIUmonbHeIE ~ MOMEHT  CBS3H. Teopus

THOPHIU3AINH CBS3H.

Honnass cBsa3p. HampaBineHHOCTb, He
HaCBHIIEHHOCTD HOHHOM CBSI3H.
DIEKTPOCTATHIECKOE B3aMMOJEHCTBIE
TPOTHUBOIIOJIOKHO 3apsHKEHHBIX HOHOB.
Tonsipuzanys HOHOB. 3aBHUCUMOCTh

1,2,3,6

1,2,3

1,2,6




MOJIIPU3ALMUd HMOHOB OT THUMA JJIEKTPOHHON
CTPYKTYPHI, 3apsja 1 pajnyca HOHa.
Bonoponnas cBsi3b. Meranmueckas CBs3b.

Xumunyeckasi TepMOAUHAMMKA.
OHepreTuka  XHMHYECKHX  IPOIECCOB.
[IpeBpamennie dSHeprum W pabOTHI  TIpHU
XUMHYECKUX  peakmusx. llepBelif  3akoH
TEPMOJWHAMHUKH. BHYTpPEeHHS »JHEpPrus U
SHTAJBIHL. Tepmoxummyaeckme
SK30TEpMUUECKUE u SHAOTEPMHUUECKUE
ypaBHEHMs peakiuil u pacueTsl. 3akoH ['ecca
u cneacTBUe U3 Hero. [loHaTue o crangapTHOM
COCTOSIHUM. CranpapTHble SHTAIBIIHH.
IIpumenenue 3axkoHa I'ecca i BBIUMCIIEHUS
SHTAJBIIUA XUMUYECKUX PEaKIMi, SHTAJIbIMUN
CTOpaHUsI, YHTAIBIINN PACTBOPEHUSI.

BTopoii 3ak0H TepMOAMHAMHUKH. DHTPOTIHS
— TepMuueckas QyHkus. V3ydenue sHTponnn
B XHUMHYECKHMX TIIporeccax. Hampasienue
XUMHUYECKHX TIporieccoB. OHeprusi [ nbbca
(cBoOomHast  sHeprus)- TPeThs  (QYHKIMSA
TEepMOJMHAMUKH, XapaKTepU3yromas
paBHOBecHOe cocTosiHHe. CBs3b U3MEHEHUS
SHEpruu I'n66ca co CTaHIAPTHBIM
U3MEHEeHHeM 53Tod BenuuuHbl. (OCHOBHOE
YpaBHEHHE XHMMYECKOH TEPMOIUHAMUKH.
Kputepuit caMonpou3BOILHOTO MPOTEKAHUS
peakiuii.

1,4,6

1,3,4

1,3,6

Xumuyeckasd kuHeruka. Ilomsarue o
MeXaHU3Me MIPOTEKAHUSA XAMHA9IECKUX
peakiuii. I'omorennsre, reTeporeHHbIe
CHUCTEMBl. YCIIOBUS TPOTEKAHUS pEeaKIuil.
CKOpoCTb peaklUMU: CpeAHsisi W MCTUHHAs
CKOPOCTH XHMHYECKON peakiuuu. MeToabl
perynupoBaHus XAUMHUYICCKHX peakuuii.
3aBUCUMOCTh OT KOHLEHTpPALMU BEILIECTB
(3akoH peicTByomux Macc). KoncraHTa
CKOPOCTH peakuuu. MOoJeKyIsIpHOCTh U
TOPSIIOK  PEaKIUU. 3aBHCHMOCTH CKOPOCTH
peakmuy OT TeMmIeparypsl (mpaBuio Bant-
Todpda). Dueprus aktuBanuu. YpaBHCHHE
Appennyca. Katannzatopsl u KaTanuTHIECKHE
CUCTeMBI. BimsHue KaTanu3aTopa Ha CKOPOCTh
XUMHYECKOM  peakiuu. ['OMOreHHBId u
TeTepOTeHHBIHI KaTaJus. Lemnusre,
KOJICOATEIbHBIC PEAKIINH.

Xumuueckoe ¥ (a3o0BOC  paBHOBECHE.
OOpatuMbie W HEOOpAaTUMBIC XUMHYCCKU
peakuuu. KoncranTa XUMHUYECKOTO
paBHOBeCHS I TOMOTEHHBIX U T€T€POTEeHHBIX
peaknui, ee ¢uzndeckuit cmpicia. CMemeHue
xuMuueckoro paBHoBecus. [lpunnun Jle-
[arense.

1,2,5

1,3,5

1,3,5,6

XuMHYeCKHEe  CHCTeMbI:  PacTBOPHI,
JUCTIepCHbIE CHCTEMBI. Ionsrue 0
IUCTIEPCHBIX ~ cucTeMax.  Kiaccugukarms
JIUCIIEPCHBIX CUCTEM. PacTBOpBI M WX BH[IBIL:
UCTHHHBIC, KOJUIOMJHBIC, TPY0O AHUCICPCHBIE.
CriocoObl  BEIpQKEHUS COCTaBa PacTBOPOB.
MaccoBast 11onisi, MONbBHasE JOJsI, MOJSIpHAst
KOHIICHTpAIUs, HOpPMaNbHA (IKBUBAJICHTHASN)

KOHIICHTPAITHSL. PacTBOpHMOCTS. Mepa
PacCTBOPHUMOCTH. KoaddpurmmenT
PacCTBOPHUMOCTH. 3aBUCUMOCTH

pacTBOPUMOCTH OT TemIieparypsl (KpuBas
pactBopuMmoctr). CBOHCTBa pacTBOPOB HE
JNIEKTPOJIMTOB: TOHW)KEHHE JaBJICHUS Mapa
pactBoputenst Hax pactBopoM (1 3akoH

1,2,5,6

1,3,5

1,3,5,6




Payns), n3meHeHne TeMuepaTypsl KHIICHHS H
3aMmep3anus (2 3axoH Payns), ocMoTHdeckoe
JaBjeHne pactBopa (3axon Bant-I'odda).

1.PacTBOpBI (31eKTPOJINTHI, He
3JIEKTPOJIMTHI). OTKIIOHEHHE CBOMCTB
PacTBOpPOB DJIGKTPOJIUTOB OT CBOWCTB HE
3JIEKTPOJIUTOB. N3oTonnueckuit
kodppuimenT. Teopus dIIEKTPOTUTHIECKON
IHCCOLIMALMHT Appennyca. Mexanusm
mporecca JHCCOIUAIINI (muccormanus
BEILICCTB C MOHHOW M KOBAJICHTHOU CBS3SIMU).
T'mpgpatst  u  combBaTel  uMOHOB.  Cuita
3JIEKTPOJIUTOB. CremneHn JIHCCOIUALINH.
KoncTaHTa muccoruanuy, 3aKoH pa30aBICHUs
OcTBaiubaa. CryneHyvaras TUCCOLHALIS
c1a0bBIX 3JIEKTPOJIUTOB. CunpHbIe
JJICKTPOJIHTEHI. Kaxymasics CTENEHD
JICCOIMALINH. AKTHBHOCTb. CrerneHp
aKTUBHOCTH.

Peaknm B pacTBOpax dJEKTPOJIUTOB C
TOYKHU 3peHUs JNEKTPOIUTUICCKOM
JIHCCOIUALIVH. MoHHO-MOJIEKYISIPHEIC
PeaKIyH.

[IpousBeaenne pacTBOPUMOCTH.

2. Knc/10THO-0CHOBHbBIE cBOiicTBa
BemecTB. Jluccoumarusa Boabl. MonHOE
MpOM3BeIeHUE BOJBI. XapakTepucTuka
KHCJIOTHOCTH i IIEJIOYHOCTH cpenpbl.
Bopopoanslit mokazarens, €ro 3HAUYCHHE B
pasHbIX cpenax. MHINKaTOPHI.

1,2,5,6,7

1,3,5

1,3,5,6

I'mapoau3 cogeil. KaTuoHHBIN THAPOIHS.
AHUOHHBIA THIponn3. KaTHOHHO-aHHMOHHBIH
ruaponus. BzaumopeiicTBue AByX  coleif,
B3aMMHO YCWIMBAIOIIMX THAPOJIU3  JAPYT
apyra. Ilogasnenue ruaponusa. CTyneHuaThIi
YW WOHHBIM ruaponn3. CTeneHb U KOHCTaHTa
TUAPOJIN3A

1,2,5,6

1,3,5

1,3,5,6

10

OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE
cBoiicTBa BewecTB. OrmnpeseneHue CTENEHU
OKHCJICHHS AaTOMOB pAa3JIMYHBIX 3IJIEMEHTOB.
OxucnuTenu " BOCCTAHOBHTEIIH.
OKHCITUTENTFHO-BOCCTAHOBUTEIFHBIE CBOHCTBA
JJIEMEHTOB M NEPHUOTUYECKHH  3aKOH.
OKHCIUTENFHO-BOCCTAHOBUTEIBHBIE PEaKIINH.
Knaccudukarus OKHCITUTEIHHO-
BOCCTaHOBUTEJBHBIX peaKuui. BriBog
K03(pUINEHTOB B YpaBHEHHAX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKUUU
METOZOM  3JIGKTPOHHO-HOHHOTO  OayiaHca
(meTon MOJTypPEaKIIHiA) U METOJ0M
3JIEKTPOHHOTO Oananca. CocraBnenue
ypaBHEHUM OKHCIIUTENEHO-
BOCCTAHOBHTEINIFHBIX PEAKINH, MPOTEKAIOIINX
B HEUTpasbHOM, KHCIIOH, IIEJIOYHOW cpenax.
OKHCIUTENFHO-BOCCTAHOBUTEIEHBIT
skBuBajeHT. CraHmapTHBIE  3JIEKTPOHHBIE
MMOTEHIIMAJIBI. SJ1C OKHCJIUTEJILHO-
BOCCTAaHOBUTEJIBHBIX MPOLIECCOB.

1,2,6,7

1,2,3,5

1,2,4,5,6

11

DJIeKTPOXUMHUYECKUEe CUCTEMBI.
XUMUYECKUE WCTOYHUKA TOKAa UX BHIBIL,
MperMyIIecTBa, HEAOCTAaTKU. Bo3HHKHOBeHUE
CKayKka MOTCHIMAjda Ha TpaHHUIC METall-
SJIEKTPONUT. PaBHOBECHBIM  3JIEKTPOIHBIN
MOTEHIIHA, ero 3aBHCHMOCTH oT
KOHIIEHTpauH (ypaBHEeHUE Hepncra).
YCTpolCTBO  rajdbBaHUYECKHUX  AJIEMEHTOB.
[Ipomeccsr, mpoxomsmue Ha  AIIEKTPOAAX
JJIEMEHTA. ONEKTPOXUMHIIECKHUE CXEMBI

1,2,7,8

1,2,3,5

1,2,4,5,6




raJlbBaHMYECKUX dJeMeHTOB. OnpeneneHue
CTaHAAPTHBIX  JJEKTPOAHBIX  MMOTEHLHUAJIOB.
CraHgapTHBIH BOJIOPOIHBIH 3JIEKTPOJ.
SlBnenne  monspuzaumu.  Jlemonspuzanus.
TormmBHBIE 27IeMEHTHL. AKKYMYJISITOPEI.

12 DJIeKTPOJIN3. CymrHocTh 3JICKTPOJIH3A. 1,2,7,8 1,2,3,5 1,2,4,5,6
DJeKTpoNu3  paciiaBOB U PacTBOPOB.
[Ipoiecchl, MPOTEKAIOIINE HA aHOJE M KaTole.
IocnenoBarenbHOCTh  pa3psiia HOHOB — Ha
KaTtojae W aHoje. HampspbkeHue pa3ioskeHUs.

IlepenanpsxeHnue npu JNEKTPOIIH3E.
OnekTponns c pPacTBOPUMBIM u
HEpacTBOPUMBIM AQHOJIOM. 3aKoHBI

anekTpou3a. Beixox mo Toky. IIpakruueckoe
MPUMEHEHHUE JJIEKTPOIIH3A.

13 Koppo3usi MetaajoB. MacmraObl ¥ BHIBI 1,2,7,8 1,2,3,5 1,2,4,5,6
MoTeph OT KOppo3uu MeTauioB. CrocoObl
OLICHKH KOPPO3MOHHOM CTOMKOCTH METAJLJIOB.
Knaccudukamuss  xoppo3un 1O BHIAM
KOPPO3HOHHBIX Pa3pyIICHUH W MO0 MEXaHU3MY
KOPPO3MOHHBIX  TIPOIECCOB.  XUMHYECKAs
KOppo3us, €€ CYIIHOCTh W BHUIbL OIcHKA
3aIIUTHBIX CBOMCTB IUICHOK NMPH XHUMUYECKOM
Koppo3ud. METOABI 3alIUThl METAUIOB OT
XUMHYCCKOH KOPPO3UH, DICKTPOXUMHUYECCKAST
Koppo3us. Ee BHOBI W MEXaHHU3MEI
npoTekanus.  DakToOpbl, BIHAIONINEC  HA
CKOPOCTh  DJIEKTPOXUMHYECKOW  KOPPO3HH.
[prumab BO3HHKHOBEHUS
3NIEKTPOXUMHUYECKOM KOpPPO3HH.
[lepenanpsokeHne M €T0 poib MPH KOPPO3UH
MeTauIoB. MeToamKa pacdeTa BO3MOXKHOCTH
KOppPO3MM METAUIOB W WX CIUIABOB B
KOHKPETHBIX YCJOBHUAX. 3aIllUTa METAJUIOB OT

IIEKTPOXUMUIECKOM KOpPpPO3HH.
M3onauuoHHBIE METOIBI, 3JICKTPOXUMHUYUCCKUE
METO/IbI. Oo6paboTka KOPPO3UOHHO-

arp€CCUBHBLIX CPCI. DKOJIOTHYECKOE 3HAYCHUE
3alUTBI METAJJIOB OT KOPPO3HH.

14 Xumus 9J1EMEHTOB. 0O630p xumun | 1,2.3.4,5.6,7,8,9,10 1,2,3,5 1,2,3,4,5,6,7
3JIEMEHTOB: CBOMCTBA XUMUYECKUX HJIEMEHTOB
u ux coeauHeHuid. Bomopon. I'amoressr.
OO0mass  xapakTepucThka dJeMeHToB VI
TPYIIIBI (xkucnopon, cepa) Ob6mas
XapaKTepUCTHKA 3JIEMEHTOB V Tpymnmsl (a30T,
tdocdop). ObmIast XxapaKTEPUCTHKA DIICMCHTOB
IV rpynmer (yrmepoxa, kpemuuit). OOrmas
xapakrepuctrka 3iementoB III rpymmsr (Al,
Ga, In, TI). CtpoeHnue aToMoB, BO3MOKHBIC
CTCTICHU OKHCIICHHS B COeAMHEHUX. [IpocThie
BCIIECTBA  XUMHUYCCKHE M  (PU3HUYCCKUC
cBoiicTBa. lllenouyHble U LIEIOYHO3EMEIbHBIE
METaUTBl. [ MAPOKCHABI  MIEMOYHBIX U
IIETI0YHO3EMENTBHBIX METaJUIOB. Comm
MIETIOYHBIX METaJUIOB, UX PacTBOPUMOCTE.
O6mas xapakrtepucTrka d- anmemenToB. O01ee
MPEJICTABJICHUC O XUMUH f- DIIEMCHTOB.

4.3. HamMeHOBaHMe TeM NPAKTHYCCKHUX 3aHATHI, MX cOJepsKaHHe M 00beM B yacax

Ne TeMa NPaKTHY€CKOr0 3aHATHSA TpynoeMKocTh
n/n (4ac)
1 OcHOBHbIE XMMHYeCKHe 3aKOHbI U OHATHSA 2

Perenue 3aau Ha onpeieneHe SKBUBAJICHTa, HAXOK/ICHHE MOJILHOTO 00beMa,
OIpeNieNIeHUE MacCOBOM JOIM XMMHUYECKHUX 3JIEMEHTOB B CJIOKHOM BelllecTBe. BeiBog
XMMHUUYECKHX (POPMYII, pacyeT 110 XMMUIECKHM (OopMyJiaMm

2 Peakunonnas cnocooHocThb BemectBa. CTpoeHue aTOMOB, HOHOB. 2
HOCTpOCHI/Ie SJICKTPOHHBIX KOH(i)I/IpraHI/Iﬁ aTOMOB, HOHOB XMMHNYCCKUX 2JICMCHTOB,




CTPOCHUC ATOMHBIX SIZACD

3 Ilepuoanueckas cucrema j1ementoB /.. MennesieeBa 2
XapakTepHucTuka 3JIeMeHTOB 1o nepuoguueckoit cucreme .M. Mengeneesa
4 XuMu4decKkasi CBSI3b H €€ BHIBI 2
THuIBI XUMHYECKOH CBSI3H, CIIOCOOBI 00pa30BaHMsI KOBAJIEHTHOM CBS3H,
reOMEeTpHUECKasi CTPYKTypa MOJICKYJI, TOJIIpU3anis HOHOB
5 XuMuyeckass TEpMOIMHAMUKA 2
XUMHKO-TEPMOJMHAMHUYECKHE PACUETHI
6 XuMHYecKHe CHCTEMbI: PacTBOPbI, AUCIEPCHbIE CUCTEMBI 2
Pemenne 3a1a4 Ha HaX0XKICHIE KOHIIEHTPAIIMH PACTBOPEHHOTO BEIIIECTBA B PACTBOPE
7 PacTBOpBI (3J1EKTPOJIMTHI, HE 3JIEKTPOJIUTHhI). KHC/I10THO-0CHOBHBIE CBOIiCTBA 2
BellleCTB
Pewienue 3a1ay Ha HAXOXICHUE CTETIEHH JIEKTPOJIUTUUECKON TUCcoLMaluu. 3anuch
CXEM JIMCCOLIMAIINU AJIEKTpoJauToB. Brruncnenue pH pactBopos.
8 DJIeKTPOXUMUYECKHE CUCTEMbI 1
CocTaBiicHHE YpaBHEHUH OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEaKIIUI
Pemenue 3a1a4 ¥ cOCTaBJIeHUE CXEM TaJIbBAHUYECKUX DJIEMEHTOB
9 DJIeKTPOIH3 1
Pemenue 3a1a4 ¥ coCTaBJIeHHE CXEM IIPOLIECCca DIEKTPOIN3a PACTBOPOB
Bcero 16
4.4. HaumeHOBaHHUE TeM JIA00PATOPHBIX padoT, MX colepkaHne U 00beM B Yacax
0 HaunMeHoBaHue 1a00paTOpHBIX padoT TpyaoeMkocTh
n/n (4ac)
1 OrnpenesieHre SKBUBAJICHTHOrO Beca MeTajlia o BOAOPOIY 2
2 CKOPOCTh XMMHUYECKHUX PEAKITHH. 2
3 IIpuroroBneHye pacTBOPOB pPa3IMUHON KOHIEHTPALHH. 2
4 DIIEKTPOJUTHUECKAs TUCCOLUALHSL. 2
5 I'unponus coneit. 2
6 OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE PEaKIIUU. 2
7 CocTaBjeHre MeTHO-IIMHKOBOTO JIEMEHTA. 2
8 ONEeKTPOoJIN3 BOJHBIX PACTBOPOB COJIEH. 2
Bcero 16

5.

Conep:kaHue caMmoOCTOATEIbHOM Pad0ThI CTY1eHTOB. OlleHOYHbIE CPeACTBA I
TeKYIIero KOHTPOJISl yCIeBaeMOCTH, MPOMEKYTOYHOM ATTeCTAIUM N0 UTOTaM OCBOECHUS
JUCIUILTHHBI

5.1 Coaepxanue caMOCTOATEIbHON PadOTHI

Howmep
pasnena HanmenoBanue tem Tpynoemko
TIUCIIAI cTh (Jac)
JIUHBI
1. OCHOBHBIC XUMUYCCKUE 3aKOHBI U TOHATHS V3yueHne KOHCIIEKTOB U 5
JUTEPATYPHBIX UCTOYHUKOB, BRIYYUTH OCHOBHEIC 3aKOHBI XHMUU
2. PeakmmonHnast cnocooHOCTh BemiecTBa. CTpoeHHE aTOMOB, HOHOB. M3yueHne 5
KOHCIICKTOB W JINTEPATYPHBIX UCTOUHUKOB. OTpeieICHHE 3JIEMCHTOB 1O
JNEKTPOHHBIM KOoH(pUTrypanusM. COCTaBlICHHE XapaKTePUCTUKU JICMEHTOB IO
TUIAHY.
3. Ilepuonuueckas cucrema snementoB .M. MenneneeBa M3yueHue KOHCIIEKTOB U 5
JUTEPATYPHBIX HCTOYHUKOB: O 3aKOHOMEPHOCTSIX N3MEHEHU CBOHCTB IIEMEHTOB
B TpyIIax M Meproiax.
4. XuMHu4decKas CBsI3b U €€ BUIBI V3ydeHne KOHCIIEKTOB U JIUTEPaTypPHBIX 6
MCTOYHUKOB. [IpuBecTH nMpuMephl U CBOMCTBA BEIECTB C HOHHOM,
METAJUTMYECKOH, MOJIEKYJIIPHON ¥ aTOMHON KPUCTAJITMYECKUMHU PELIETKAMHU.
5. Xumudeckasi TepMOANHAMIKA V3ydeHne KOHCIIEKTOB M INTEPATYPHBIX 6
HCTOYHHKOB, PEIICHHE 33724 Ha XUMHUKO-TePMOTMHAMUYIECCKHIE PACUETHI
6. Xumuueckast KHHeTHKa. V3ydeHrne KOHCIIEKTOB U INTEPATyPHBIX HCTOYHUKOB, 6
(hakTOpHI, BIUAIOMINE HA CKOPOCTh PEAKINii, pacdeT 3a71a4d Ha U3MEHEHHE
CKOPOCTH XUMHUYCCKUX PeaKIuit




7. XUMHUYECKUE CUCTEMBI: pacTBOPLI, IUCIIEPCHBIE cucTeMbl. Pelenue 3aiad Ha 6
HaXO0X/I€HHE MaCCOBOM J0JIH U MOJIIPHOM KOHIEHTpallUU pacTBOpoB. M3ydeHue
KOHCIIEKTOB W JINTEPATYPHBIX HCTOUHUKOB: KJIaCCH(PHUKANNS TUCTIEPCHBIX CHCTEM,
JucriepcHas asa M AUCTIEPCHOHHAS cpelia, MPUBECTH MPHMEPHI

8. PacTBOpHI (37IEKTPOIUTHI, HE AJEKTPOJIUTHI). KHCIIOTHO-OCHOBHBIE CBOWCTBA 6
BemIecTB. V3y4eHne KOHCTIEKTOB U JIUTEPATYPHBIX HCTOYHUKOB: OCHOBHBIC
TIOJIOXKEHHUSI TEOPUH TCKTPOIUTHICCKON TUCCOIHANINH.

9. T'uaponus coneil. Pemenue 3a1a4 Ha HAX0XKACHUE MOJIIPHON KOHLIEHTPALIUU
pacTBOpOB, onpeaenenne pH pacTBopa, cCOCTaBIeHNE YpaBHEHUH THAPOIH3a
10. OKHCINTENFHO-BOCCTAHOBUTEIBHBIE CBOICTBA BemecTB. CoCTaBIeHHE
YpaBHEHHH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKITHHA

11. DnexkTpoxuMuueckue cucteMbl. COCTaBIIEHUE CXEM T'aJIbBAHUYECKUX DJIEMEHTOB

12. Onextponu3. CocTaBleHUE CXEM MPOLIECCOB IEKTPOIH3a

DN | (@) (@)

13. Koppo3sust metamios. M3ydeHnne KOHCTIEKTOB M TUTEPATYPHBIX HCTOYHUKOB!
¢u3nveckne cBoiicTBa MeTayuoB. Kitaccnukarus MeTauioB IO pa3IHdHBIM
npu3HaKaM. XUMHUUECKUE CBOMCTBA METAIUIOB. DIEKTPOXUMUUECKUH Psil
HaIpsHKCHUI METaNJIOB.

14. Xumus 371eMeHTOB. V3ydeHne KOHCIEKTOB U IUTEPATypHBIX HCTOUHUKOB: 6
OKHCIUTEIbHBIE U BOCCTAHOBUTEIBHBIE CBOIICTBA HEMETANIIOB
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5.2 OueHo4Hble MaTepPHUAJIbI JJI TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH, IPOMEKYTOYHOM
arrecTauMu 00y4aroIMXCH M0 UTOraM OCBOCHUS JUCHHUILIMHBI (MOAYJIs).

OrneHOYHBIE MaTEPHUAITbI, UCIIOJIB3YEMBIC JIJIS TEKYIIETO KOHTPOJISI YCTIEBAEMOCTH 00YyYaIOIIUXCs
n ux HpOM@X(YTOqHOﬁ aTTeCTaluy 110 HUTOraM OCBOCHHA AUCHUIIIIMHBI, UX BHABI U q)OpMBI,
TpeOOBaHUSI K HUM M IIKaJIbl OICHUBAHMS TPUBEICHBI B MPUJIOKECHHH K pabodeil mporpamme
JOUCIHUITIINHBI ((XI/IMI/IH», KOTOpOG O(bOpMJIHeTCH B BUJC OTACJIBbHOT'O I[OKyMeHTa.

6. Y4eOHO-MeTOaMYeCKOE H MH(OPMALMOHHOE 00ecTeyeHue JUCIUILINHBI:
a) OCHOBHAs JIUTEeparypa

Ne n/m HaumeHoBaHMe KHUTH I'on
W31aHUA
1. Koposun H.B. «O06miast xumus» - M.: «BpIcias mkosa
2011
0) 1ONOJIHUTEIbHAA JINTepaTypa
Ne i/ HaumenoBanue KHUTH Tox
U3/IaHUs
1. I'muaka H.JI. «O6mas xumus» - M.: «aTerpan-Ilpeccy, 2005
2. I'munka H.JL. «3anaun u ynpaxsaenus no oomend xumun» - JI.: «Xumus» | 2005
3. AxmeroB H.C., AsumzoB M.JL., bampruna JL.U. «Jlaboparopusie u | 2001
CEeMMHApCKHE 3aHATUS MO OOLIed M HEOPraHW4ecKoH Xumum». - M.:
«3n. LlenTpa “Axagemus’»

B) NlepevyeHb pecypcoB HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHOK ceTn UHTEepHeT

1. DnexkrponHo-6ubnuoreynas cucrema IPRbooks
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks
2. HanmonanbeHas snekTpoHHas ounbmuoTeka - http://H30.pd.
3. Mupogas mudposas 6ubimoreka - http://www.wdl.org/ru/
4. Hayunas snextponnas 6u6nmorexka eLIBRARY.RU —https://elibrary.ru/defaultx.asp
r) IporpaMMHoe odecre4eHue
Microsoft Office 2010 (oucHBII TakeT)
WinRAR (apxuBarop)
Foxit Cloud (mporpamma miist Foxit Reader)
Foxit Reader (mpocmotp PDF ¢aitnos)
XnView (mmpocMmoTp rpadudeckux (aitios)
Yandex OOO "SAHJEKC" (6pay3ep)
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1) MeTOAMYEeCKHEe YKA3AHUS K MPAKTUYECKUM (CEMUHAPCKHUM) 3aHATHAM
METOAMYECKHE YKa3aHHs K MPPAKTUUECKUM 3aHATHM 1o obuieit xumuu, [1OU, 2004

7.
l.

2.

MartepuaibHO-TEXHH4YECKOe o0ecriedeHne T CUUIITHHBI:

CnenunanpHOe moMenieHne - ydeOHas aymutopust Ne 407 nnus mpoBeACHUsS 3aHATHN
JEKIIMOHHOT'O THIIa, 000PYI0OBaHHbIE JOCKOH, SKpPaHOM, TPOEKTOPOM, CTOJIAMH, CTYJIbSIMH.
CrnenuanpHoe momenieHue - yuyeOHas ayautopust Ne 101 mms mpoBeaeHus: 1abopaToOpHBIX
paboT 000OpynOBaHHbIE JIOCKOH, JIaOOPAaTOPHBIMU CTOJAMH, CTYJBSMH, BBITSIKKOM.
CpPEeICTBAMU  MPOBEACHUS  XMMHYECKOTO  JKCHEpUMEHTa (TEeXHHYECKUMH  BECami,
(hOTOKOJIOPUMETPOM)

CrenanpHbple MOMEUICHUS - Y4eOHBbIE ayIUTOPHHM JJs OpPraHM3alud U IPOBEACHUS
CaMOCTOSITENIbHOM  pabOThl  CTYIEHTOB, OOOpYIOBaHHBbIE JOCKOW, KOMIBIOTEPAMH C
BO3MOXHOCTBHIO ITOAKJIIIOYCHHUA K CETU «I/IHTepHeT», CTOJIaMH, CTYJIbSIMHU.



JIner yrBepikaeHus padoyeil nporpaMMbl AMCHHMILIMHBI (MOLYJIs1) HA Y4eOHBIH roj

Pabouas mporpamma AMCHUIUIMHBL (MOAYJIS) YTBEpKACHA Ha BeJeHHE y4eOHOro mporecca B
y4eOHOM TOJTy:

«Coznacoeanon:
Yueonuwuii 3aeedyrowull kKageopot,
200 omeemcmeennot 3a PITJ]

(noonucs u dama)

2018 - 2019

2019 - 2020

2020 - 2021

2021 - 2022

2022 - 2023

2023 - 2024

2024 - 2025
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