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1 eaun u 3aaa4u AMCHUILIAHBI

Lenu Oucyunnunvi. llenplo W3yd4eHHs] AUCHUIUIMHBI «XUMUS» SABIAECTCS
OCYIIECTBIICHHE  YCBOCHMSI  (yHIAMEHTAJIbHBIX  3HAHUW, U3  KOTOPBIX
CKJIAJbIBAIOTCS  OOUIEHAy4YHble MpEeACTaBICHUS, (QOpMHUpYETCS TMOHATUUHBIN
amnmapaT OOIIeTeXHUUYECKUX 3HAHUH.

3aoauu uzyyenuss OUCYUNIUHBL.

— U3y4YEHHE OCHOBHBIX MOHATUHN U 3aKOHOB XUMUU;

— TMOJy4YEHUE TMPEJCTaBICHUS O CTPOEHUU AaTOMOB M pPazHOOOpazuu
XUMHYECKUX COCUHEHUN;

— MOJy4YeHUe MPEJCTaBIEHUS O TEIUIOBBIX IMpoIleccax B XOJ€ XMMHYECKUX
peaKkLuid, 0 CBA3SIX XUMUYECKUX U IJIEKTPUUYECKUX MPOLECCOB U T.I.
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2 MecTO IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JIoTUKO-CTPYKTYPHBIN aHaNU3 JUCHUIUIMHBI — KypPC BXOAUT B 00s3aTEIBHYIO
gyacth bBJIOK 1 «/lucuumiuHel (MOAYJIH)» TOATOTOBKHM CTYIAEHTOB IO
HaIpaBJICHUSIM:

03.03.03 Panuodusuka (nmpoduis «HKeHEpHO — PU3UUECKUE TEXHOJIOTHHU
B IIPOMBIIIICHHOCTH);

05.03.06 Oxomorus u npupoaononbzoBanue (npoduns «lIpuxnanHas
AKOJIOTHUSI U TIPUPOIOTIONIB30BAHUEY);

11.03.03 KoHCcTpyupoBaHHie U TEXHOJIOTHUS SJIEKTPOHHBIX CpeAcTB (Mpoduiib
«HbopmManiuoOHHBIE TEXHOJIOTUU MTPOCKTUPOBAHUS JIEKTPOHHBIX YCTPOUCTBY);

13.03.02 DNIEKTPOIHEPTETUKA U AIEKTPOTEXHHUKA (mpoduin
«INEKTPONPUBOJ] U aBTOMATHUKA MPOMBIILICHHBIX YCTAHOBOK M TEXHOJIOTHMUYECKUX
KOMILJIEKCOBY»; MPOoduib «IJIEKTPUUYECKHE MAIIMHBI M afmapaTthl. becmuioTHas
TEXHUKA»; TPOQMIb « INEKTPUUSCKUE MAIITUHBI U allllapaThl»);

15.03.02 Texuomoruueckue MamuHbl W oOopynoBanue (mpoduib
«Mertamnypruueckoe 000py10BaHUEY);

15.03.03 Tlpuknagnas mMexanuka (mpoduiab « [IpOEKTHO-KOHCTPYKTOPCKOE
obecrieueHre MaITMHOCTPOUTEIIBHBIX IPOU3BOJICTBY);

15.03.04 ABroMaTu3ainus TEXHOJIOTHUECKHX IMPOIECCOB U IPOU3BOJICTB
(mpoduns «YmpaBieHWE W HMHHOBAllUM B AaBTOMAaTHU3MPOBAHHBIX CHUCTEMax W
TEXHOJOTUYECKUX TIPOIECCAX);

15.03.05 KOHCTPpYKTOPCKO-TEXHOJIOTHYECKOE 00eCIIeueHe
MaIIMHOCTPOUTEIIbHBIX MIPOU3BOJICTB (mpoduis «TexHonmorus
MaIIMHOCTPOCHUS);

15.03.06 MexaTtponuka u podotorexHuka (mpodwmis «HHTEmmekTyanbHas
POOOTOTEXHUKAY).

JlucuurinHa peanusyercs Kadeapoid MeTaTyprudecKiuX TEXHOJIOTHM.

OcHoBBIBaeTca Ha 0Oa3e OQUCHUINIMH: «MaTteMaTukay, «Pu3ukay, «XuMHusi»,
M3y4aeMbIX B 00beMe ITPorpaMMBbl CPEIHETO 00IIeT0 00pa30BaHUS

SIBnsieTCS OCHOBOM JJIsl JAJdbHEHMIIIETO OCBOCHUS KOMIICTCHIIMM, CBSI3aHHBIX
co chepamu M oOJaCTIMH TTPOPECCHOHATBLHON ASATEILHOCTH B COOTBETCTBUH C
®I'OC BO u OIIOII BO.

OO6mast Tpy1I0€MKOCTh OCBOEHUS TUCHUTLIAHBI TSI OYHOW (OpMBI 00yUeHUS

coctaBiusier 3 3aderHeie enuHmnbl, 108 ak.u. IlporpaMmoil JUCHUTUIAHBI
NpeyCMOTPEHBI JieKIoHHbie (18 ak.4.), maGopatopubie (18 ak.4.) 3aHATHS H
camocTosTeNbHas paboTa cTyaeHTa (72 ak.d.).

OO6mrast TPyIOEMKOCTh OCBOCHHUS JUCIUIUIMHBI JUISI 3a09HOM  (POpPMBI
o0ydeHus coctaBiseT 3 3adeTHble equHUIb], 108 ak.4. [IporpamMmoi TUCIUIUIHHBI
MPEeIyCMOTPEHBI JICKIIMOHHBIC (4 ak.4.), JaboparopHble (2 ak.4.) B3aHATUA W
caMocTosiTenbHas padota ctynenrta (102 ak.u.).

JucnumniauHa u3ydaetcs Ha 1 kypce B 1 cemecTpe. Dopma MpoOMEKyTOUHOM
aTTeCTallul — SK3aMEH.



3 Ilepevyennb pe3yJbTATOB O0y4YeHHUS] MO JUCHMUILIUHE, COOTHECEHHBIX C
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IVIAHMPYeMBbIMH pe3yabTaramu ocsoenusi OIIOII BO

[Ipouecc uM3yyeHus: TUCHUIUIMHBI «XUMUS» HampaBlieH Ha (HOpMHUpPOBaHUE

KOMIIETEHIIUHU, TTPEeICTaBIEHHON B Tabnuue 1.

Tabnumna 1 — KommeTeHinm, o0s13aTelIbHBIE K OCBOCHHIO

HaumenoBanue
Komnerennus Nupukarop
Kon CHCLHATRHOCTH, (koJ1, CoZIepIKaHKE) (k0J1, HANMEHOBAHUE)
HaIPaBJICHUS TIOJITOTOBKA

03.03.03 Pagno¢uzuka OIIK-2 OIIK-2.2. [Tpumensier
CriocoOeH mpoBOIUTh | 3HAHUS XUMUUYECKUX
IKCIIEPUMEHTAJIBLHBIC U | IPOIIECCOB TIPH PEIICHUT
TEOPETUICCKHE 3aa4
Hay4yHbIE npodeccroHanbHON
HCCIIeTIOBAHUS JESTSIIEHOCTH
00BEKTOB, CHCTEM U
MIPOIIECCOB,
o0pabaTsIBaTh 1
NPECTaBIIATh
IKCTIEPUMEHTAIBHBIC
JTAHHBIC

05.03.06 DKOJIOTHS 1 OIIK-1 OIIK-1.3. ITpumenenune

npupojomnosib3oBaHue | CiocoOeH MpuMeHsITh | 0a30BBIX 3HAHUH B

0a30BbIC 3HAHUS 00JacTH XUMUHU
(byHIaMEHTATBHBIX JUTSL pEeLICHHUs 337124 B
pa3zenoB HayK O 00J1aCTH 3KOJIOTHH U
3emiie, MPUPOIOTIOH30BAHUS
€CTeCTBEHHOHAYYHOTO
U MaTeMaTHYECKOTO
IIUKJIOB TIPU PEIICHUH
3a7a4 B o0J1acTu
9KOJIOTUU H
PUPOIOTIOIL30BAHUN

11.03.03 Koncrpynposanue OIIK-1 OIIK-1.1. 3naer

U TEXHOJIOTUSA Crnioco6eH byHIaMeHTaIbHBIC
ANIEKTPOHHBIX CPEACTB | UCIOJIL30BAThH 3aKOHBI IPUPOJIBI U

I0JIO’KEHUS, 3aKOHBI U
METO/Ibl €CTECTBEHHBIX
HayK U MaTeMaTUKU
JUIS pELIeHUs 3a/1a4
WHXXEHEPHOU
JESITENIBHOCTH

OCHOBHBIE (PU3UYECKHE U
MaTeMaTUYeCKHEe 3aKOHEI.
OIIK-1.2. YMmeer
MPUMEHATH MOJIOKEHUS,
3aKOHBI U1 METOIBI
€CTECTBEHHBIX HayK U
MaTeMaTUKH IS
pelieHus 3auaqy
TEOPETUUECKOTO U
MPUKIIAIHOTO Xapakrepa.
OIIK-1.3. Bmageer
HaBBIKAMH




HaumenoBanue
Komnerennus Nunukarop
Koz CTICLMATIEHOCTH, (KoJ1, Co/IepIKaHKe) (K01, HANMEHOBAHUE)
HAIpaBJIEHUS TOATOTOBKHU ’ ’
WCII0JIb30BAHUS 3HAHU I
IMOJIOKECHHUM, 3aKOHOB U
METOJIOB €CTECTBCHHBIX
HAyK U MaTeMaTUKH TIPH
PEIICHUH TTPAKTHICCKUX
3az1a4
13.03.02 Onexrposnepreruka u | OIIK-5 OIIK-5.1. 3Haer|
AIEKTPOTEXHUKA Cnocoben CBOJIICTBA, obnacTh
WCIIOJIh30BaTh MIPUMCHCHHSI,
CBOMCTBA XapaKTEPUCTUKU
KOHCTPYKITUOHHBIX H KOHCTPYKITUOHHBIX "
ANMEKTPOTEXHUUIECCKUX | IJCKTPOTEXHUICCKUX
MaTepuasoB B pacueTax | MaTEepHAaIIOB.
rapameTpoB U OIIK-5.2. VYmeer
PEXUMOB 0OBEKTOB BbIOMpATh
npodeccroHalbHOI KOHCTPYKIIUOHHbBIE "
NESTETHHOCTH. AIEKTPOTEXHUUECKUE
MaTepraIbl B
COOTBETCTBUU c
TpeOyeMbIMH
XapaKTepUCTHUKAMU IS
MCIIOJIb30BaHUS B
obnactu
npoeCcCUOHATBHOU
JESITEIbHOCTH.
OIIK-5.3. Bmageer
HaBbIKaMU IPUMEHEHUS
METO/IOB UCCIIEOBAHUS
AIEKTPOTEXHUUECKHUX
MaTepUasoB.
15.03.02 TexHonornueckue OIIK-1 OIIK-1.1. 3natb
MalHbl U o6opynoBanue | CnocoOeH NPUMEHSITh | OCHOBHBIE MOHATHS U
€CTECTBEHHOHAYYHbIC U | 3aKOHBI €CTECTBEHHBIX
00IIIEeNH)KEHEPHBIC Hayk OIIK-1.3. Ymers
3HAHMUSI, METO/IbI BBITIOJTHSATH
MaTeMaTH4eCKOTo SKCIIEPUMEHTHI IO
aHalM3a u 3a/IaHHBIM METOIUKAM C
MOJIETTUPOBaHUS B HCIIOJIb30BaHNEM
npodeccuoHanbHOM COBPEMEHHOTO
NEeSITEeIbHOCTH MCCIIE10BAaTEIbCKOTO
00opynoBaHUS U
npubopoB
15.03.03 [Ipuknannas mexanuka | OIIK-1 OIIK-1.3. 3HaeT u ymeer

CrniocobeH npuMeHsITh
€CTECTBEHHOHAYYHBIC

HCIIOJIB30BaTh OCHOBHBIC
3aKOHBI (I)I/ISI/IKI/I 1 XUMHUn




HaumenoBanue
Komnerennus Nunukarop
Koz CTICLMATIEHOCTH, (KoJ1, Co/IepIKaHKe) (K01, HANMEHOBAHUE)
HAIpaBJIEHUS TOATOTOBKHU ’ ’
0OIIeNHKCHEPHBIC JUTSE MATEMaTUIECKOTO
3HAHMSI, METOIbI MOICTTUPOBAHUS,
MaTEeMaTHIeCKOTO TEOPETUICCKUX U
aHaJIM3a u OKCIIEPUMEHTATHHBIX
MOJICJIMPOBAHUS B HCCIIETOBAHU I
npodeccuoHaIbHO M
JESTSIIbHOCTH
15.03.04 ABTOMaTH3aLUA OIIK-1 OIIK-1.1. 3natp
TEXHOJIOTUICCKHIX [TpumeHsTH OCHOBHEIE TOHSATHS U
MIPOIIECCOB ¥ MMPOU3BOJICTB | €CTECTBEHHOHAYYHBIC U | 3aKOHBI €CTCCTBCHHBIX
OOLIENH)KEHEPHbBIE HayK.
3HAHMSI, METOJIbI
MaTeMaTHIeCKOTO
aHajan3a u
MOJICITUPOBAHUS B
npohecCuoHATBHOU
JESTEIIbHOCTH
15.03.05 KonctpykTopcko- OIIK-1 OIIK-1.1. 3naer
TEXHOJIOTMYECKOe Crnioco0OeH NpUMEHATh [COBpEMEHHbIE
obecrnieueHue COBPEMEHHBIE 9KOJIOTHYHBIE U
MalIMHOCTPOUTENBHBIX | KOJIOTMYHBIE U 0e30macHbIe METObI
MIPOU3BO/ICTB 0e30MacHbIE METOIB  [PAllMOHATILHOTO
paloOHaIbLHOTO HCIIOJIb30BaHUS
UCIIOJIb30BaHUS HEO0OXOUMBIX BUIOB
CBIPBEBBIX U pPECYpCOB B
JHEPreTHUYECKUX MalIMHOCTPOUTENIbHBIX
pecypcoB B MIPOU3BOJICTBAX
MalIMHOCTPOCHUU
15.03.06 MexaTpoHHKa U OIIK-1 OIIK-1.2 3HaeT OCHOBBI

poOOTOTEXHUKA

CrniocoOeH mpUMeHSTh
€CTECTBEHHOHAYYHBIC U
OOIIEHHKCHEPHBIE
3HAHHSI, METOIbI
MaTeMaTu4ecKOro
aHaIM3a U
MOJICIIUPOBAHUS B
npodeccroHanbHOM
JeSITeITbHOCTH

XUMHU U YMCCT
MMPUMCHATDb UX IJIA
PELICHUA 3a/1a4
TCOPCTHYCCKOI'O U

MMPUKIAAHOI'0 XapaKTEpa B

npodeccroHanbHOI
JeATEIbHOCTH.




4 O0BbEM M BHABI 3aHATHH IO JUCIUIIJINHE

O6mass TpyAOEMKOCTh Y4Y€OHOM JUCHUILUIMHBI COCTaBIseT 3 3ayETHBIC
enuHuIbl, 108 ak.4.

CamocrositenbHass  pabora cryaenra (CPC) Bkiodaer mnpopaboTKy
MaTepualioB JIEKIMM, MOArOTOBKY K JaOOpaTOpPHBIM 3aHATHUSIM, TEKYILIEMY
KOHTPOJII0, CAMOCTOATENbHOE U3YUeHHE MaTepHUalia U MOJTOTOBKY K K3aMEHY.

[Ipu opranuzainuu BHEAyJUTOPHOM CaMOCTOSATENbHOW pabOTHI MO JAaHHOU
JUCIUIUIMHE UCIOJIb3YIOTCS (POPMBI U pactipeesienue oromkera Bpemenu Ha CPC
JUTsl OYHOM (POpMBI 00YUYEHUSI B COOTBETCTBUU C TabauLeH 2.

Tabnuia 2 — Pacnpenenenue Oromxera Bpemenu Ha CPC

AKk.4. 1o
Bun yue6Hoit paboTbl Bcero ak.u. ceMecTpam

1
AymutopHas paboTa, B TOM YHUCIIE: 36 36
Jlexuuu (JI) 18 18
[TpakTnueckue 3anstus (113) — —
JlabopaTtopubie paboTs (JIP) 18 18
Kypcosas paboTa/KypcoBoii mpoeKT — —
CamocrostensHas pabota crynenToB (CPC), B Tom 79 79
qclIe:
IToaroroBka K JIEKIIUSIM 4 4
[Toaroroska K 1abopaTopHBIM paboTam 18 18

[ToAroToBKa K MPaKTUYECKUM 3aHSATHSIM / CEMUHapaM — —
Pacuerno-rpaduueckas padora (PI'P) — —
Pedepar (nHIuBHIYyaTIEHOE 32/ 1aHKE) — —
JlomanHee 3aganue — —
IToaroroBka K KOHTPOJILHOM paboTe 36 36
IToaroToBka K KOJUIOKBUYMY
AHaTUTHYCCKUN HHPOPMAIIMOHHBIN TTOUCK — —

Pabora B 6uOmmnoTeke 4 4
IToaroToBka K 3K3aMeHy 10 10
[TpomexxyTrouHas arrecTaius — 9k3ameH (D) €] €]

OO611ast TPYA0EMKOCTh IUCHUTIIHHBI

aK.d4. 108 108
3.€. 3 3




5 Coaep:xanue TUCIHUTINHBI

C 1enpio OCBOEHUsI KOMIIETEHIIMH, IPUBEIEHHOM B 1.3 AUCIUIUIMHA pa30uTa
Ha 12 tem:

—tema 1 (OCHOBHBIC TIOHATHS U 3aKOHBI XUMUH);

— tema 2 (CtpoeHue aToMa. XMMHUECKask CBSI3b);

—tema 3 (Kitaccel HeOpraHMUECKUX COCTMHEHUN);

— tema 4 (DHepreTrKa XUMHUECKUX PEAKIIUi);

— teMa 5 (XuMHUYecKasi KHHETHKA);

— tema 6 (PactBopbi);

—Tema 7 (PacTBOpBI AJIEKTPOIUTOB);

—tema 8 (OKHCIUTEIBbHO — BOCCTAHOBUTEIIBHBIC PEAKIINN );

—tema 9 (DnexTpoxumus. ["aTbBaHMYECKUN JIEMEHT);

—Ttema 10 (Koppo3sus meramion);

—Tema 11 (Onekrponus);

—tema 12 (Mtorosast KOHTpOJIbHAs paboTa).

Bunpl 3aHATUH 1O TUCUMIUIMHE W pACIpeeSICHUE ayAUTOPHBIX 4acoB IS
OYHOI ¥ 3a04HOM (HOpMBI IPUBEACHBI B Ta0OIMIIE 3 U 4 COOTBETCTBEHHO.



Tabnuua 3 — Bunbl 3aHATUN 0 IUCLMIUIMHE U pacipeiesieHue ayJuTOPHbIX YyacoB (ouHas (hopma oOyueHus)

HanmenoBanue
TeMBI (pazzena)
TIACIIATUINHEL

Copeprxanue JEKIMOHHBIX 3aHIATHI

TpynoeMko
CTh B aK.4.

Templ
MPAKTUYECKUX
3aHATUU

Tpynoemkoct
b B aK.4.

Tema
J1a00paTOPHBIX
3aHATHAN

Tpynoemx
OCTb B
aK.4.

OCHOBHEBIE
1 NOHATHUA U
3aKOHBI XUMUH

OcHOBHbIE XHMHYECKHE TOHATHS. MOJb.
Momnspaas macca. Pacuer. Ilpumepsr. 3akon
COXpaHEHHUsT Macchl. PacyeTsl Mo ypaBHEHUSIM
XUMHUYECKUX PEAKIIUH.

[lonsaTe  XMUMHYECKOTO  DJKBUBAJICHTA,
MOJISIPHOM  Macchl  3KBUBaJIEHTOB. (CrocoObl
pacdyeTa OKBUBAJEHTOB M MOJISIPHBIX Mace
SKBHUBAJICHTOB JJIEMEHTOB U COEIUHEHUM. 3aKOH
SKBUBAJICHTOB.

3akoH ABoraapo. CnencTtBusi W3 3aKOHa
ABoraapo: 4uciio ABOTaapo, MOJIBHBIH 00BEM,
OTHOCHUTENIbHAsl IUIOTHOCTh OJHOTO rasa IO
npyromy. [Ipumepsl qeiCTBUSA.

OcHOBHBIE
MMOHATHS U
3aKOHBI
XAMUH.
Pemenne
3aja4.

Crpoenue
aToma

CoBpeMeHHbIE MPEACTaBICHUS O CTPOSCHUU
atoMoB. Aapo. N3otonsl. [Ipupoaa 3meKTpOHOB.
DNeKTpOHHOE 001aK0. DIIEKTPOHHBIE (HOPMYIIBL.
CymHocth. MHGOPMATHBHOCTD.

KBantoBble wumcla, UCHOJB3yeMble IPHU
COCTaBIICHUM AJEKTPOHHBIX (opmyi. [Ipumepsr.
[IpaBuna KneukoBckoro, XyHzaa, NPUHIUI
[laynu. BasieHTHOCTb, CTENEHU OKHCICHUS
aTOMOB 3JeMeHTOB. (CXOACTBO U pa3auyusl.
[Tpumeps! pacyeTos.

OHeprusi HMOHU3aLMM aTOMOB. OHEPIUs
CPOJICTBA K DJIEKTPOHY. 3aKOHOMEPHOCTH UX
W3MEHEHHU B TJIaBHBIX MOJrpynmnax, B Mepuoaax
C  YBEIMYEHHEM  TMOPSAKOBBIX  HOMEPOB
3JIEMEHTOB.

Crpoenue
aToma




[ponomxenue Tabmuipt 3

No
/1

HanmenoBann
e
TEMBI
(paznena)
JACITUATIIIAHEI

Copeprxkanue JEKIIMOHHBIX 3aHITHI

Tpynoem
KOCTb B
aK.4.

Templ
MPAKTUYECKUX
3aHATUU

TpynoeMko
CTb B aK.4.

Tema
J1a00paTOPHBI
X
3aHATHH

Tpynoe
MKOCTb
B aK.4.

[Tepnognueckas
JA.N.Menneneena.
NudopmaTuBHOCTS.

cucreMma 9JICMCHTOB

Crpykrypa.
[Tepuonnueckuii  3aK0H
J..MenneneeBa (bopmynupoBka
J.1.MenneneeBa " COBpEMEHHAas
dhopmynupoBka). 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB DJEMEHTOB B 3aBUCHMOCTH OT HX
MOJIO)KEHUS B IEPUOANYECKON CUCTEME.

Tumel XUMHUUYECKHX CBSI3SH. 3aBHCHMOCTH
CBOMCTB BEIIIECTB OT THUIIA CBSI3€H, KOTOPHIE B
Hux peamusyrorcsa. [lpumepsl. KoBasentHas
cBs3b. [lossipHas u HemoIsIpHAs.

CymHocTh
ANEKTPOOTPHUIATETHHOCTD. Honnas CBSI3b.
Cymnoctb. CBoiicTBa BEHIECTB C HOHHOH
cBs3bI0. MeTtamnueckas cBA3b. OObsICHEHHE
(hMBUYECKUX CBOMCTB META/IIOB OCOOCHHOCTSIMHU
METAITINYECKOM CBSI3U. Hcnoar3oBaHue
3HaueHud D0  uis ompenesieHus — TUIa
XUMHYECKOH CBSI3M MEXIY aTOMaMU AJIEMEHTOB.

TIOHATHA

Kinaccer
HEOpPraHWYeCKH
X COeqUHEHUN

Oxcunpl: cocTas, BUbl, puznueckue u
XUMHUYECKHE CBOMCTBA, MOJTyYeHHUE.

I'mapokcunapl: OCHOBaHMS, KUCIIOTBHI,
amM(oTepHbIe I'MIPOKCUABI. X1UM. CBOICTBA.

Knaccer
HeopraHuuec
KUX
COCIMHECHU M

0T



[ponomxenue Tabmuipt 3

No
/1

HanmenoBann
e
TEMBI
(paznena)
JACITUATIIIAHEI

Copeprxanue JEKIMOHHBIX 3aHITHI

Tpynoem
KOCTb B
aK.4.

Templ
MPAKTUYECKUX
3aHATUU

TpynoeMko
CTb B aK.4.

Tema
J1a00paTOPHBI
X 3aHATUN

Tpynoe
MKOCTb
B aK.4.

DHepreTuka
XUMUYECKUX
peakuui

TemoBbie APGEKTH XUMHUUECKUX pPEaKIu.
Peakunu sH110— 1 3K30TEpMUUecKkue. I3MeHeHus
sHTanbNUU peakiuu. 3akoH ['ecca. CnencrBue.

OHTPOIUSA: CYIIHOCTb, HCIOJb30BaHUE B
KayecTBe  KpUTepHs Ul onpeeneHus
BEPOSITHOCTH NMPOTEKAHUSI pEaKIUU.

Oneprusi ['mbG6ca. Pacuer wu3MeHeHHs
sHepruu ['mb0ca B CTaHIAPTHBIX YCIOBUSIX H
npyu  TeMmIeparypax,  OTJIMYAIoIUXCS  OT
CTaH/IapPTHBIX.

W3meHeHue sHTANbINU, SHTPOIIUH, SHEPTUU
['mb60ca kak KpuUTEpUH CaMOIPOU3BOIHLHOTO
MPOTEKAHUS XUMHYECKUX peaxiuii.
Knaccudukanus tepMoXuMudcKux 3P HEKTOB.
Pacuertsl.

XuMudeckas
KUHETHKA

CKOpOCTh XMMHUYECKHX PEAKIIHii: CYIIIHOCTb,
pacuer, €IUHUIBI U3MEpeHHs. 3aBUCHUMOCTh
CKOPOCTH OT HPUPOJIbI PEareHTOB, TEMIIEPATYPHI,
KOHLeHTpauuu.  KuHeTuyeckue  ypaBHEHHUS
TOMOTE€HHBIX U T€TepPOreHHbIX peakiuil. Peakiumn
00paTuMbIe U HEOOpaTHUMBIE.

Cocrosinue paBHOBECHS. CwMmelieHue
paBHoBecus (nmpuHuun Jle Illatense). YcnoBus
XUMHUYECKOTO paBHOBECHS. Koncranra
paBHoBecus. BrBox  dopmynsl.  CriocoObl
YCKOPEHMS] XUMHYECKUX peakiuil. Karamus.

1T



[ponomxenue Tabmuipt 3

Ne | HanmenoBanu Tema Tpynoe
/i e Tpynoem Tembl T 7a00paTOpHBl | MKOCTb
TEMBbI ConepxaHue JEKIUOHHbIX 3aHATHI KOCTb B | MPAaKTHYECKUX PY/IOEMKO X B aK.4.
(paznena) aK. 4. 3aHATUN CTb B AH. 3aHATHI
JCUIUTUTAHBI
PactBopbl: onpeznenenue, BUABI PacTBOPOB.
Crioco0sl BBIPOKCHUS KOHIICHTpaIui [Tpurorosnex
pacTBOpOB. 1€ pacTBOPOB
PactBopumocTs BemectB B BoJe  (Kak 3aIaHHOU
6 PactBopsl | criocoOHOCTH " Kak KOJIMYECTBEHHAs 2 - - KOHIICHTPAIN 2
XapaKTepUCTHKa  BEIIeCTBa).  3aBUCHUMOCTh U U3 HaBECKU
PacTBOPUMOCTH OT TEMIIEpaTypbl M JaBJICHUS KPUCTAIIJIOTH
JUIA TBEPIBIX BEIIECTB U JJI I'a30B. Aparta
CBolicTBa  pacTBOPOB  HEDJIEKTPOJIUTOB.
3aKOHBI Payns. CymHocTb SIBJICHUSA
BIEKTPOJIUTUYECKON nucconuanuu. [IpusHaku
ANEKTPOJIUTOB.  DJNEKTPOJUTHI  CUJIBHBIE U
cnabple.  OcHOBaHMSI ~ KaK  DJEKTPOJIMTHIL.
I'padmyeckue Qopmynbl, XUMHUYECKHE CBSI3H,
CXEMbl JIMCCOIMAIMM CUJBHBIX M  CIA0BIX
PactBopb1 OCHOBAHIH. PactBopb1
7 Nunukamus xkucnoTt B pactBopax. Kucnotst — — — 2
AIIEKTPOJIUTOB AIIEKTPOJIUTOB

Kak onektposuThl. ['paduyeckue  ¢dopmysbl.
CxeMbl JAMCCOLMALMM CHUJBHBIX U CIAa0BIX
KUCIIOT. VIHMKAIUs KUCIIOT B pacTBOpax.

KonmuectBeHHbIe XapaKTepUCTUKU
nporecca auccounanuu. O0o3HaueHUs, pacyer,
npumepbl.  Jluccormmanum  Boasl.  MoHHOE
Npou3BeJieHne BojAbl. BoIopoaHbIi Moka3aTenb
(pH). MaaukaTtopsl.

¢t



[ponomxenue Tabmuipt 3

Ne | HanmenoBanu Tema Tpynoe
/i e Tpynoem Tembl Tpy0eMKo 7a00paTOpHBl | MKOCTb
TEMBI Copeprxanue JIEKIIMOHHBIX 3aHITHI KOCTb B | MPAaKTHYECKUX CI;EB K X B aK.4.
(paznena) aK. 4. 3aHATUN o 3aHATHI
JCUIUTUTAHBI
Peaknmun B pacTBOpax  ANEKTPOJIUTOB.
VYcnoBus HeoOpaTUMOTO TPOTEKaHUST HOHHBIX
peakuuii. YpaBHEHHMS MOJIEKYJSIPHBIE, HWOHHO-
MOJIeKyJIsIpHbIe. [Tpumepsrt.
I'maponu3 kak YacTHBIA Cilydall MOHHBIX
B3auMoAecTBUM. ['Maponn3 B pacTBOpax COJEH.
[Ipeanoceinku MPOTEKAHUS THUIPOIIU3A.
VYpaBHEeHUE peaKIuii THAPOIU3A.
OO0ure MOHATHS O TUCHEPCHBIX CHUCTeMaXx.
Knaccuduxanus JIMCTIEPCHBIX CHUCTEM.
[Tpumepsl.
CymHOCT  MpOLIECCOB  OKHUCIEHUA U
OxucnurensH
BOCCTAHOBJICHUS. Oxucnurenu u
OKHCITUTENBHOA o-
BOCCTAHOBUTEIIH. [Tpumepsl. N3menenne
BOCCTaHOBUTE o 2 — — BOCCTaHOBUTE 2
8 CTENEHEH OKHUCIIEHHS DIIEMEHTOB B  XOJE
BbHBIE PEaKLUU . JIbHBIE
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIIMil.
peakuuu
[Tpuuunsl. [Ipumepsl
DIEeKTpOaHbIE MOTEHIUAIbL:
Onpenenenue
BO3HUKHOBEHUS, 0603HaueHHE, €MHULBI
HaIpsKEHUs
W3MEPEHUs, 3aBUCUMOCTh OT KOHLEHTpaluu
lNanbBannyecku B LIETIH
. 3JIEKTPOJINTA B PACTBODE.
9 " 1 — — MEIHO- 2
lanbBaHWYECKHE  BJEMEHTBI:  CYLIHOCTb,
3IEMEHT LIUHKOBOTO
CXEMbI, XHUMHYECKHE TMPOIECChl Mpu padoTe.
rajbBaHUYECK

Kpurepuii BbiOOpa anoma u karoma. JJIC.
XUMU3M pabOThl CBUHIIOBOTO aKKyMYJIATOPA.

Ooro 3JICMCHTa

€T



[ponomxenue Tabmuipt 3

Ne | HanmenoBanu Tema Tpynoe
/i e Tpynoem Tembl Tpy0eMKo 7a00paTOpHBl | MKOCTb
TEMBI ConeprkaHue JISKIIMOHHBIX 3aHATHHA KOCTb B | TPAKTHYECKUX CI;E B Ak X B aK.4.
(paznena) aK. 4. 3aHATUN o 3aHATHI
JICIUTTTHBI
DIEKTPOXUMHYECKAsT KOPPO3UST METaJIIOB. Koppo3zus
VYcrnoBusT  BO3HMKHOBEHHMS W IPOTEKAHWS. METaJUIOB B
Koppo3sus o .
10 METAILIOR XUMH3M  KOPPO3MOHHBIX  IPOLIECCOB B 1 — — HEHUTpaJbHOU 2
3aBHCHUMOCTH  OT  COCTaBa  DJIEKTPOJIHTA. U KUCIIOM
[Ipumepsl. cpene
DJEeKTpONu3  pacTBOPOB M PaCIUIABOB.
3aBHCHMOCTh  TIPOIECCOB W MPOIYKTOB
P POALYK DIIeKTpOIn3
AIIEKTPOJIM3a OT MaTepuana aHoja, CocTaBa M
11 | Onexrponus 2 — - pacTBOpoB 2
cocTosiHus >nekTponuTta. [Ipumepsr. coue
[Ipumenenne snekTposin3a. M3roroBiieHue
AJIEKTPOHHBIX IJIAT METOJOM AJIEKTPOJIN3A.
[TonroToBka K WMTOTOBOM KOHTPOJIBHOM
Hrorosas
pabore.
12 | xoHTpoJBHAA . . 4 — _ _ _
Boinonnenue  WUTOroBOM  KOHTPOJBHOMU
pabota
paboTHI.
Bcero aynmutopHbIX 4acoB 18 — 18

14’



Tabnuua 4 — Bunpl 3aH4TUi 10 TUCUMIUIMHE U pacipeiesieHue ayJuTOPHbIX YacoB (3aouyHas (hopma oOyueHus)

Ne

/i

HanmenoBanue
TeMbI (pa3nena)
JUCLIUIUIUHBI

Conep:xaHue JEKIMOHHBIX 3aHSTHIA

Tpynoemx
OCTb
B aK.Y.

Tembl MpaKTHYECKUX
3aHATUA

Tpyno
€MKOCTb B
aK.4.

Tema
71a00paTOPHBIX
3aHATHH

Tpynoemkoc
Tb B aK.4.

Crpoenne
aToma

CoBpeMeHHBIE MPEJICTaBIEHUS O CTPOEHUU
atoMoB. fAnpo. M3oronel. Ilpupona 3neKTpoHOB.
OneKkTpoHHOE 0071aKo. DJIEKTPOHHBIE (HOPMYIIBL.
Cymnocts. MTHPOpMaTHBHOCTS.

KBanToBblE  uMcla, HCIONB3yeMblE  TPHU
COCTaBIICHUH DJIEKTPOHHBIX (opmyin. I[Ipumepsr.
IIpaBuna Kneukosckoro, Xynaa, npuHuun Ilaymn.
BanenTtHOCTh,  CTENMEHHM  OKHCIEHHS  aTOMOB
anemeHToB. CxoactBo w paznmuuus. [Ipumepst
pacueros.

3aKOHOMEPHOCTH HMX H3MEHEHHS B TJIABHBIX
MOATpYyNIax, B TEPUOAAX C  YBEIWYCHUEM
MOPSIIKOBBIX HOMEPOB JIEMEHTOB

OKHUCIUTENBLHO-
BOCCTAHOBUTEIBH
bI€ PEaKIHH

CymHocTh MPOIIECCOB OKHCJICHUS u
BOCCTAHOBJICHUSA 3MEHEHHE CTEIICHEH OKHCIICHUS
2JIEMEHTOB B Xo0je OKHCJIUTEIBbHO-
BOCCTaHOBHUTEIILHBIX PCAKITHH.

OKHCIIUTENBEHO

BOCCTaHOBHTCIT
BHBIC PEAKIINU

DIEKTPOXUMUS
DNeKTpoau3

ONEeKTPOXUMHUUYECKAass KOPPO3HsI  METaJUIOB.
VYcioBUs BOSHUKHOBEHHUSI M MPOTEKaHUS. XUMHU3M
KOPPO3HOHHBIX TPOIECCOB B 3aBHCHMOCTH OT
cocraBa anekTponuta. [Ipumepst.

DNEeKTponnu3  pacTBOPOB M PAaCIUIABOB.
3aBUCHMOCTb MPOIIECCOB U MPOIYKTOB JJIEKTPOIU3a
OT MaTepHalia aHoJa, COCTaBa M COCTOSHHS
anekTponuTa. [lpumepsl. [lpumenenue

Bceero AyJUTOPHBIX YaCOB

qT
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6 ®oHI OLEHOYHBIX CPEACTB /sl NPOBEJCHUS] TEKYyLIero KOHTPOJIA
yCIIEBACMOCTH M IPOMEKYTOYHON aTTecTallud 10 MTOraM OCBOCHUA
AUCUMILTHHBI

6.1 Kpurepuu onleHUBaHUsA

B coorBerctBun ¢ llonmoxkeHueM O KPEAUTHO-MOAYJIBHOM CHUCTEME
opranuzanuu  obpazoBarenpbHoro mporecca DPI'BOY  BO  «onl' TY»
(https://www.dstu.education/images/structure/license_certificate/polog_kred modu
L.pdf) mpu orneHuBaHMK CcHOPMHUPOBAHHOCTH KOMIIETCHIMH 110 JUCIUILUIAHE
ucnonb3yercs 100-0annpHast mKana.

[lepeyenp paboT MO JUCHUIUIMHE M CHOCOOBI OLIEHUBAHMS 3HAHUN
NpHUBEICHBI B TaOHIIE 5.

Tabmuma 5 — [lepedenb pabOT MO TUCHMIUIMHE U CITIOCOOBI OIIEHUBAHUS 3HAHUHN

B yaeOro# paboT! Cnoco0 orieHUBaHMs Komuectso OarmioB
Biromiere naoparopHbIx [ IpenocrapieHne 0T4ETOB 15-25
pabot
BemornHeHne KoHTpOJTBHBIX paboT boree 507 npasutsibIx 35-55
OTBETOB
BeimonmHenne uroroBoi bonee 50% npaBuIbHBIX
. 10-20
KOHTPOJIbHOM paboThI OTBETOB
Hroro — 60 - 100

DK3aMeH MPOCTABISAETCA aBTOMATUYECKH, €CIIM CTYAEHT HaOpalsl Mo TeKyIleu
pabore He MeHee 60 OalIOB M OTUYMTAJCS 32 KAKIYID KOHTPOJBHYIO TOUKY.
MuHUManbHOE KOJIMYECTBO OauioB MO KaXXJAOMY M3 BUIOB TEKyIIeH pabOThI
coctanisieT 60% OT MaKCUMAaIbHOTO.

DK3aMeH M0 JUCIUIIINHE «XUMHS MPOBOJUTCS B (DOPME YCTHOTO DK3aMEHA
M0 BOMNpOCaM, MPEACTaBICHHBIM HWkKe (M. 6.5). DK3aMeHaIMOHHBIA OuWJeT
BKJIIOYAET JBa BONpOCa U3 TMPUBOJUMOIO HIDKE TMEepeyHs U 3ajJady.
DK3aMEHAIMOHHbBIE OWJIETHI COCTABIISIETCS TaKUM 00pa3oM, YTOOBI KKl BOTIPOC
OTHOCHJICSL K pa3IMuHOMY Moayit0. OTBET Ha KaxAblid BOPOC OolleHUBaeTcs u3 33,3
6amnoB. CTy/IeHT Ha YCTHOM dK3aMeHe MOkeT HaOpath 10 100 Gamos.


https://www.dstu.education/images/structure/license_certificate/polog_kred_modul.pdf
https://www.dstu.education/images/structure/license_certificate/polog_kred_modul.pdf
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[IIxana OLleHUMBAaHUA 3HAHUU IPU MPOBEACHUU IIPOMEKYTOYHOM aTTECTALUU
npuBeaeHa B Tabauue 6.

Tabnuua 6 —lIkana orleHMBaHUA 3HAHUM

CyMma 6aJiioB 3a BC€ BUJIbI OueHka no HaMOHAJIBHOM 1IKaJIe
y4e0HOU 1eITeIbHOCTH 3a4€T/7PK3aMeH
0-59 He 3auTeH0/Hey10BIETBOPUTEIHHO
60-73 3auTeH0/y1I0BJIETBOPUTETBHO
74-89 3a4TeHO/X0POIII0
90-100 3auTeHO/0TINYHO

6.2 JlomaiHee 3a1aHue
JlomarnrHee 3aj1aHuE HE TPEAYCMOTPEHO

6.3 Tembl 1J151 pedepaToB (Mpe3eHTANUIN) — HHANBUIYAJbHOE 3aaHNe
Pedepatel HE mperycCMOTPEHBI

6.4 OueHo4yHbIE CPeACTBA /JIs1 CAMOCTOATEIbHOI PadoThl M TEKYIIEro
KOHTPOJISl yCIIeBAeMOCTH

Bapuanmul 3a0anuti o5 cmyoenmog ounotl ghopmvi 00yuenus

Tema I OcHosHble nOHAMUS U 3AKOHbL XUMUU

1) PaccuuraiitTe Maccy nHWHKa, HeoOxoaumyro is momydeHus 200
BOJOpOJa  (M3MEPEHHOTO TIPH  CTAHAAPTHBIX  YCIOBUAX) TIO  pPEaKIUU
B3aMMOJICVCTBUSA [IUHKA C PACTBOPOM XJIOPUIHOU KUCIIOTHI.

Tema 2 Cmpoenue amoma. Xumuueckas c6s13b

1) CocTtaBUTh DJIEKTPOHHYIO U DJEKTPOHHO — TpaduyecKyro (HopMyIsl
anemeHToB Ne 20, 35, 40. Onpenenuth MOJNIOKEHUE B MEPUOIUIECKON CHUCTEME
JI.. MenneneeBa (mepuon, CEMEWCTBO, TpyIla, MNOATpYyNNa), XUMUYECKUU
XapaKTep U BO3MOKHbBIEC CTETIEHU OKUCJIEHUSI TaHHBIX AJIEMEHTOB.

2) CocrtaButh rpaduyeckyto ¢opmyny BemectBa. ONpenenuTh THIIBI
XUMHYECKOM CBSI3UM MEXAy OdiaemeHTaMu. (OxapakTepus3oBaTh (U3HUECKHE
CBOMCTBA IaHHOTO BEILECTBA, UCXO/I U3 TUIIA XUMUUYECKOU CBS3U.

V KyCOsz PHj3 CSzO Ni(OH)z

Tema 3 Knaccol HeopearHuueckux coeOuHeHutl

1) Onpenenuth Kiacc, BUA U JaTh Ha3BaHWE COCTMHEHUSIM:

TGOg, SI’(OH)Z , CI’Clg, H2W04 , MnOHN03 , KHzASO4
OxapakrepusoBarh xumuueckue cBorictea Ca(OH),, H2COs

Tema 4 duepeemuxa xumudeckux peaxkyuu

1) PaccumraTth TeIuIoBO# 3¢ ¢deKT peakuuu cropaHus B kuciopozae 100 T
amoMuHus (cTangaptHbie yeinoBus). AHgp (Al203)= - 1676 x/Ix/ Mob.

Tema 5 Xumuueckas kunemuxa
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a) HamMcaTh BBIPAXXEHUE NJIA pacueTa KOHCTAHTHI PaBHOBECHUS B CUCTEME:
COzry + Ciy «22CO(). Kak mosnuser Ha COCTOSHHUE PAaBHOBECHUS YBEIMYCHHE
JABJICHUS B CUCTEME B 3 paza?

0) KaKk U3MEHUTCS CKOPOCTh PEAKUUH IMPU TMOBBIINICHUU TEMIIEpaTyphl Ha
30°C (y=2)?

Tema 6 Pacmeopul

1) B pesynbrate nponyckanus KapOon (4) oxcuna yepe3 pactBop Hatpuit
ruapokcuaa odpazobasiock 800r 5,3% - HOro pactBopa cojabl. OnpeaenuTs 00beM
KapOoHn (4) okcuaa, momieanuii Ha peaxIuio.

Tema 7 Pacmeopwl s1ekmpoaumos

1) Hanucath mosiHOE U COKPaIllEHHOE€ HOHHO-MOJIEKYJISIPHBIC YPaBHEHHUS

NiSOs + 2NaOH - Ni(OH), + NazSO4
2) Hanucarb moJiHOE HOHHO-MOJICKYJISIPHOE M MOJICKYIISIPHOE YPaBHEHUS
Fe,O3 + 6H' > 2Fe3* + 3H,0

Tema 8 OxkucnumenvHo — 60cCMAaHOBUMENbHbBLE PEaAKYUU

1) PaccraBuTh B ypaBHEHHH KOI()(HUIIMEHTBI METOJOM 3JICKTPOHHOIO
OajlaHca W paccuuTaTh Maccy okcuja cepbi(4), kotopas obpasyercss u3 1 TOHHBI
xkenesnoro komuenana (FeSy) FeS; + O, — Fe,03 + SO,

Tema 9 Inexmpoxumus. I'arbeanuueckuti nemenm

1) CocTaBUTh CXeMy M 3alUcaTh IPOIECChl PabOThl CTAHIAAPTHOTO
rajbBaHUYecKoro sjaementa: Cu | Cu(NO3): | | Sn (NOs), | Sn

Tema 10 Kopposusa memannos

1) 3amucath 3JIEKTPOXUMHUYECKUE TMPOIECCHl, KOTOPbIC MPOUCXOMIT TPHU
KOPPO3WH Mapbl HUKENb — 30JI0TO B HEUTPAJILHOM cpefe.

Tema 11 Snexmponus3

1) Kakyro Maccy MapraHiia MOXHO MOJAy4YdTh MpH djiekTposnmze 300 r
pactBopa HuTpaTa Maprania(2). CocraBbTe CXeMy JIEKTPOJIU3A.

Tema 12 Umoeosas koumpoavHas paboma

3aaHus K UTOTOBOM KOHTPOJIBHOM pabore

1. PaccuuraiiTe OTHOCHUTENTBHBIE MOJICKYJSIPHBIE W MOJSPHBIE MAacChl
coenunenuii: Fe O3 ; Na,COs; HazoBure XMMHYECKHE D3JIEMEHTHI, KOTOPHIE
BXOJST B COCTaB JIaHHBIX COEAMHEHUH.

2. Omnpenenute mnonoxenue B Ilepuoguyeckold cuUCTeME U COCTaBbTE
AEKTPOHHYIO (dopmyrry anmemeHTa Ne 22. Ompemennure XUMHUYSCKHN XapakTep
AJIEMEHTA.

3. Onmnpexpenure TUNBI XUMHUYECKUX CBSI3€M MEXKIy JJIEMEHTaMU B
coennnennn: HCIl. HazoBute Qusnueckne CBOWCTBA BENIECTBa, 0OPa30BaAaHHOTO
JTAHHBIMHA MOJICKYJIAMH.

4. Ocy1ecTBUTE MPEBPALCHUS :

Zn — ZnO — ZnSOs — Zn(OH),

Onpenenute Kiacc, BUJ W Ha3BaHWE COCAMHEHUMN, KOTOpPbIE MPUHUMAIOT
y4acTHE B NMPEBPAILICHUSIX.

5. PactBOpHsI — 3T0: @) BemiecTBO; 0) cucTema; B) SIEMEHT?
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PaccunraiiTe Maccy BOABI U PAaCTBOPEHHOT'O BEUIECTBA JIJISI MPUT OTOBIICHUS
510 r pactBOopa 8% (IIPOLICHTHOI) KOHIIEHTPALIH .

6. HanmummTe moHOE M COKpaIieHHOe HOHHO-MOJICKYIISIpHbIE ypaBHEHUS

NiSOs + 2NaOH - Ni(OH), + Na;SO4

7. PaccumraiiTe CTENeHW OKWCICHUS DJIEMEHTOB, KOTOpPHIE YYacTBYIOT B
peaxiuu. Mg + HCl — MgCl, + Hy

PaccraBbTe K03 PUIIMEHTH METOOM 3JIEKTPOHHOTO OajaHca.

8. CocraBbTe cXe€My H 3alUIIUTE NPOLECCHl pPabOThl CTAaHAAPTHOTO
rajJbBaHH4ecKoro 3aemenra: Cu | Cu(NOs)2 | | Sn (NO3), | Sn

Bapuanm 3a0anuii ons cmyoenmos 3a0unotl popmuol 00yueHus.

Pemuts 3ananus:

1. Paccuuraiite Maccy IMHKa, He0OXoaumyr s noaydeHus 2001
BojopoAa (M3MEPEHHOTO TMpU  CTAaHAAPTHBIX  YCIOBUAX) IO  peakiuu
B3aUMOJICHCTBHS ITMHKA C PACTBOPOM XJIOPUTHON KHCJIOTHI.

2. CocTtaBbT€ DJJEKTPOHHYIO W JJIEKTPOHHO — Tpaduueckyro (opmyisl
anemeHToB Ne 20, 35, 40. Onpenenuth MOJOKEHHE B MEPUOAUYECCKON CUCTEME
J.U. MenneneeBa (mepuosl, CEMENCTBO, TIpyMna, MNOATPyNNa), XUMHUYECKUN
XapaKTep U BOBMOXKHBIC CTETICHU OKUCIICHUS JAHHBIX 2JIEMEHTOB.

3. CoctaBpTe rpaduyeckyto QopMmyny BemiecTBa. Ormnpeaenure THUIIbI
XUMHYECKOM CBSI3U MEXAy dieMeHTaMu. OxapakTepusyite Qusnyeckue cBOMCTBa
JAHHOTO BEIIECTBA, UCXO/IA U3 THIA XUMUYECKOU CBS3H.

V K>CO3 PHs3 Cs,0 Ni(OH)z

4. Onpenenurte Kiacc, BUI U AaiiTe HA3BaHUE COSTUHEHUSIM:

TGOg, SI’(OH)Z , CI’C13, H,. WO, , MnOHNO; , KH,AsO4

Oxapakrepusyiite xumudeckue cBoiictsa Bemects Ca(OH)2, H2COs

5. a) HANMIIIKUTE BBIPAXKECHHE JIJIsl pacueTa KOHCTaHThl PAaBHOBECHS B CUCTEME:
COz(r) + C(T) <—>2CO(F)

Kak nopnusier Ha COCTOSIHME PaBHOBECHS YBEIUYCHHE JIABJICHUS B CUCTEME
B 3 paza?

0) KaKk M3MEHHUTCS CKOPOCTh PEaKIMM NP TOBBLIIICHHH TEMIIEpaTypbl Ha
30°C (y=2)?

6. PaccuuTaiite temnoBoit apdext peakiuu cropanus B kuciopoae 100 r
amoMuHus (cTangaptabie yeinoBus). AHegp (Al203)= - 1676 x/]x/ Moib.

7. B pesynbrate mpomyckanusi KapOon(4) okxcuma udepes pactBop Hartpuit
rugpokcuaa odpazoBanock 800r 5,3% - Horo pactBopa cojbl. Onpenenure o0bemM
KapOoHn (4) okcuaa, nouiennuii Ha peakuio.

8. 1. Hanmmnte mojHOE ¥ COKpaNIeHHOE HOHHO-MOJICKYJISIPHBIE YPaBHECHHUS

NiSOs + 2NaOH = Ni(OH), + NaySO4
2. Hanmumwte momHOE MOHHO-MOJIEKYJISIPHOE M MOJICKYJISIPHOE YPaBHEHUS
Fe,O; + 6HY > 2Fe3t + 3H,0

9. PaccraBpre B ypaBHCHHH KOI(POHHUIIMEHTHI METOOM JJICKTPOHHOTO
OanaHca M paccuuTaiTe Maccy okcuuaa cepsol (4), kotopas oopasyercst u3 1 TOHHBI
xene3noro kordenana (FeSy). [Iporece nporekaer 1o ypaBHEHHIO:
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FeS, + O, — Fe,03 + SO,

10. CocraBbTe cXeMy M 3alUIIUTE MPOLECCH PabOThl CTaHJAPTHOIO
rajJbBaHHYecKoro 3neMmenta: Cu | Cu(NO:s)2 | | Sn (NO3), | Sn

11. 3anumure 3IEKTPOXUMHUYECKHE NPOLIECCHI, KOTOPHIE MPOUCXOMIT IPHU
KOPPO3HH IIapbl HUKEIIb — 30JI0TO B HEUTPAIILHOU Cpee.

12. Kakyio maccy mapraHiia MOXHO MOJy4uTh Tpu s3aektposnze 300 r
pactBopa HUTpaTa Maprania(2). CoctaBbTe CXeMy JIEKTPOIU3A.

[ToHBIN KOMIUIEKT 3aJaHUM 10 KypPCY HaXOAUTCA Y MPEINOIaBaTEN.

6.5 Bonpochl /I NOATOTOBKH K IK3aMeHY

1) Ilepeuncnute OCHOBHBIE XMMHYECKUE TOHATHUS. JlailTe omnpeneneHus
MOHATHIL: MOJIb, MOJISIpHAsA Macca. Kak Ha mpumepe paccuutaTh MOJISIPHYIO Maccy?

2) CdopmynupyiTe 3aKOH COXpaHEHUsT Macchl. KakoBbl MpUMEpHI €ro
JEWCTBHS U PacyeThl 10 YPABHEHUSIM XUMUUYECKUX PEAKITUA?

3) aitte ompeneneHus MOHATUNA: XMMHYECKOTO SKBUBAJICHTA, MOJISAPHOU
Macchl JKBUBaJIEHTOB. Kak paccuuTaTh SKBUBAJIEHTHI W MOJSIPHBIE MAaCChI
SKBUBAJICHTOB 3JIEMEHTOB U COCIUHEHU?

4) Kak popmynupyetcs 3akoH SkBuBasieHTOB? [IpuBeauTe MareMaTu4yecKkoe
BBIPA)KCHUE 3aKOHA.

5) Kak dopmynupyercst 3akon ABoragpo? [IpuBeaute cieacTBusi U3 3aKoHa
ABorazipo: yucio ABorajapo, MOJbHBIN 00beM, OTHOCUTEIbHAS TNIOTHOCTh OJTHOTO
rasa no apyromy. llpuBeaure npumMepsl ero 1elcTBUsI.

6) KakoBbl COBpeMEHHBIE MPEACTABICHHUS O CTpoeHHH atomMoB? JlaiiTe
ONpENEeJICHNE TOHATUM: SAPO, H30TOMbI, MNPHUPOAA BJIEKTPOHOB, 3SJIEKTPOHHOE
obnako. KakoBa cynmHocTh 1 UHGOPMATUBHOCTD JICKTPOHHBIX (hopMyI?

7) Kakue Bbl 3macte kBaHTOBble umcia? [lpuBeawre mpuMmepbl MX Kak
HHEPreTUYECKUX XapAKTEPUCTUK DIEKTPOHOB B DJIEKTPOHHOM OOJIaKe.

8) 3HayeHHs KaKMX KBAHTOBBIX YHCEJ HCHOJIb3YIOTCS IPU COCTABJICHUU
anekTpoHHbIX  (opmyn? IlpuBeaute mnpumepsl. CdopMmynupyiiTe mnpaBuia
Kneukosckoro, Xynna, npuanun [laymnmu.

9) Uro o3HayaeT BaJEHTHOCTbh, CTENICHU OKHUCIICHUS aTOMOB 3JIEMEHTOB?
KakoBo cxonctBo u paznuune 3Tux nouatuii? [Ipuseaute npumepsl pacyeToB.

10) Yro o3Ha4aeT SHEpPrus HMOHHW3AIMU aTOMOB? ODHEPrusi CpPOJCTBA K
anekTpony? IlpuBeauTe 3aKOHOMEPHOCTU UX U3MEHEHHUS B TJIABHBIX MOATPYIIIAX,
B IEPUOJAX C YBEIMYECHHUEM MOPSAIKOBBIX HOMEPOB JJIEMEHTOB.

11) KakoBa ctpykTypa u HH()OpPMATHBHOCTH [lepHOIMYEeCcKON CHCTEMBI
snemenTtoB JI.W. Mennaeneena?

12) TIlpuBemure ¢dopmymupoky J.M. MeHueneeBa W COBPEMCHHYIO
dbopmynupoBky Ilepuommyeckoro 3akona J[.MI. MenneneeBa. KakoBbel mpuMepbl
JNEUCTBUS 3aKOHA?

13) KakoBbl 3aKOHOMEPHOCTHM U3MEHEHHSI CBOHCTB JJEMEHTOB B
3aBUCUMOCTH OT uX mnoyiokeHuss B llepmoamyeckoit cucreme sinementoB /J[.U.
MenneneeBa?
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14) Kakue cymiecTBylOT TUIBI XUMUYECKHX cBA3el? IlpuBenute mpumepbl
3aBUCUMOCTH CBOMCTB BEIIECTB OT TUIIA CBA3EH, KOTOPBIE B HUX PEATU3YIOTCH.

15) KakoBa cylHOCTh KOBaJICHTHOM MOJIAPHON U HEMOJSPHOU CBSI3U?

16) B uem cymHocTh HOHHOM cBsi3u? KakoBbl CBOMCTBA BEIIECTB ¢ MOHHOU
CBA3BIO?

17) OxapakrepuzyiiTe MeTaNIMYECKYyl0 CBs3b. Yem 00ycioBiieHa
TEIJIONPOBOJHOCTh METAJJIOB U 3JIEKTPOIIPOBOIHOCTD ?

18) Uro Takoe oanekTpooTpHuareibHOCTE?  [IpuBemutre  mpUMeEpbI
UCIOJIb30BaHus 3HaueHud DO i oNpeAeNeHusl TUIla XUMUYECKON CBSA3H MEXKIY
aTOMaMU 3JIEMEHTOB.

19) Kakue OpiBatoT TeruioBble 3(DPEKThl XUMHUECKHX peakuuii? Jlaiite
OTpeJeNIeHHs] peakuil 3H10— U dk30Tepmuueckux. Chopmynupyite 3akon ['ecca
U CJIEJICTBUS U3 HETO.

20) Yro Ha3bIBaeTCs dHTponuei? Ee CylmHOCTh, HCIOJIb30BAaHNE B KAUECTBE
KpUTEpHUs JIJIsl OTPEIeICHHS] BEPOATHOCTH IPOTEKAHUS PEaKIIIH.

21) Jaiite omnpenenenne sHeprun [m66ca. Kak ucmonb3yeTcss nu3aMeHeHUe
sHeprun ['nbOOca s omnpeneneHuss BO3MOXKHOCTH MPOTEKAHUS PEaKIUu?
[IpuBeauTe mnpumep pacyeta u3MeHeHHs HHepruu [u6Oca B CTaHAAPTHBIX
YCIOBUSAX U MIPU TEMIIEpaTypax, OTIHMYAIOIINXCS OT CTaHIapTHBIX.

22) Kak paccuuThIBalOTCS W3MEHEHHME HHTAJbIIUH, SHTPONUHU, SHEPrUU
['u66ca? [IpuBenute mpumep sHeprun [ 'nb6ca, Kak KpUTEPHs: CaMOIPOU3BOIBLHOTO
IPOTEKAHUSI XUMUYECKUX PEAKIIUH.

23) IlpuBeaute KiacCHUpHUKAIUIO TEPMOXUMUYECKUX 3PdekroB. Uto Takoe
TeIuioTa 0Opa3oBaHMs, TEIIOTa pAa3l0KEHHUs, TeIJIoTa CropaHus, TeIioTa
pacTBOpeHuUA?

24) Yto o3HayaeT CKOPOCTh XUMHUYeCKuX peakuuit? IlpuBenutre mpumep
pacyera, €QUHULBI U3MEPEHUS CKOPOCTHM XMMHYEeCKMX peakuui. Kak 3aBucur
CKOPOCTb OT MPUPOABI PEAreHTOB, TEMIIEPATYphl, KOHLEHTpauuu? Hanuimure
KMHETUYECKUE YPAaBHEHUSI TOMOT€HHBIX U T€TEPOrE€HHBIX PEaKIU.

25) Kakme peaknuu Ha3bIBAIOTCA OOpAaTUMBIMHM M HEOOPATHMBIMH?
OxapakTepu3ynTe COCTOSIHUE XUMHUUYECKOIO PABHOBECHSI PEAKIIVH.

26) MoxHO 1M cMemaTth XuMHYeckoe paBHoBecue? Cdhopmynupyiire
npunuun Jle [larense.

27) KakoBel ycnoBHs XHMHYECKOro paBHOBecus? Kak 3ammceiBaercs
KOHCTaHTa paBHOBecHsi? OT Kakux (PaKTOpOB 3aBUCUT KOHCTAHTA PAaBHOBECHS
XUMHUYECKOU peaKiuu?

28) Kakue cyuiecTByIOT COCOObl YCKOPEHHUSI XMMHUYECKHX peakuuid? Yro
TaKoe KaTaiausz?

29) Kakue Bol 3HaeTe okcuan? [lpuBenure ux cocras, BUABI, PU3NIECKUC U
XUMHWYECKHUE CBOMCTBA, MMOJIYYCHUE.

30) Kakue Bbl 3Haere rugpokcuapl? UTo Takoe OCHOBaHMS, KHUCIOTHI,
amdoTtepHbie THAPOKCUABI? ONMUIINTE UX XUMUYECKHUE CBOICTBA.

31) J[aiite ompeneneHue TOHSATHIO: pAacTBOphl. Kakue OBIBAIOT BHIBI
pactBopoB? KakoBbI criocOOBI BhIpa)KEHHSI KOHLIEHTPALIMI pacTBOPOB?
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32) Uto Takoe pacTBOPUMOCTbH BEIIECTB B BOjE (KaK CIOCOOHOCTh M Kak
KOJIMYECTBEHHAs] XapaKTepucThka BemlecTBa)? Kak 3aBUCUT pacTBOPUMOCTH OT
TEMIEPATYPhI U TABJICHUS JIsl TBEPABIX BEIIECTB U IS Ta30B.

33) Kakume cBoicTBa  pacTBOpPOB  HeanekTponuTtoB?  I[lpuBemute
dbopmMynTUpOBKHU 3aKOHOB Payrsi.

34) KakoBa CyHIHOCTb SIBJI€HHS JJIEKTPOJUTUYECKOW JHCCOLMALUU?
[IpuBenutre mnpu3HaKu IJIEKTPOJUTOB. Kakue »HIEKTPOJUTHl CHUJIbHBIE, KaKue
cnalple?

35) IlpuBenutre mnpuUMEp OCHOBAaHUM, KakK IJIEKTPOJUTOB. WM300pasute
rpaduyeckre (GopMynbl, XUMUYecKkue CBsi3U. [IpuBenuTe CXEeMbl NUCCOLMAIUU
CUJIBHBIX U CJIA0bIX OCHOBAaHH.

36) IlpuBeaute mnpuMep KHCIOT, KaK 2JJIEKTpoJauToB. M300pasure
rpaduyeckre (QopMysbl, MPUBEIUTE CXEMbl JUCCOIMAIIMU CWIBHBIX M CIA0BIX
kucyoT. KakoBa MHIUKAIIUS KUCTIOT B pacTBOpax?

37) Kakue KOJIMYECTBEHHBIE XapaKTEPUCTUKHU TIpoIecca JUCCOIUAIIN?
[IpuBenute npumepsl 0003HAUCHHUSI, pacueTa.

38) Uto Takoe jauccommanus BoAbl? HMoOHHOE mMpOU3BEACHUE BOJbBI?
Bonopoansiii nokazarens (pH)? [IpuBenure npuMepsl HHIUKATOPOB.

39) Kakme peakuumu B pacTBopax »diekTpoauToB? HazoBute ycnoBus
HeoOpaTUMOro  TMpOTEeKaHUs  HMOHHBIX  peaknuil. [lpuBeautre  mpumepsl
MOJIEKYJISIPHBIX, HOHHO-MOJIEKYJISIPHBIX, COKPAILIEHHBIX HOHHBIX YPABHEHHUIA.

40) [laiite ompeaeneHUE THUIPOJIHN3Y, KaK YaCTHOMY CIy4ar0 HOHHBIX
B3auMojieicTBuil. Kak ocymiecTBisieTcss TUAPOIn3 B pacTBopax cosieii? KakoBbl
IPEANOCHUIKH ITpoTeKanus ruaponusa? [lpuBeaure npuMepsl ypaBHEHUN peakui
TUAPOIU3A.

41) [TlpuBeguTe oOIME TOHATHS O MJUCHEPCHBIX cHucTeMax. Kak
KIaccuUIUPYIOTCS quctiepcHbie cucteMbl? [Ipumepsr.

42) KakoBa CyIIHOCTh TIPOIECCOB OKHCICHUSI W BOCCTAHOBJIEHUS?
[IpuBenuTe mpuUMEpHl OKUCIUTEICH W BOCCTAHOBUTENEH. Kak paccUMThIBAIOTCS
CTENEHU OKHCIICHUS DJIEMEHTOB?

43) Kak U3MEHSIOTCS CTENIEHN OKHUCJICHUS PJIEMEHTOB B X0OJ1€ OKUCIUTEIbHO-
BOCCTAHOBUTENbHBIX peakiuii? [IpuBeauTe npumMepsl.

44) Yrto Takoe 3JIEKTpOJHbIE MOTeHUHanbl? [IprunHa WX BO3HUKHOBEHUS,
0003HaueHUE, CIUHUIIBI U3MEPEHHUS, 3aBUCUMOCTh OT KOHIICHTPAIIUU JIEKTPOJIUTA
B pacTBOpeE.

45) YUto Ha3pIBaeTCs TaJIbBAHMYECKUMHU dieMeHTaMu? B yem ux CymHocTh?
[IpuBenutre cxemMbl XHMHYECKHMX MPOLIECCOB MpU padoTe TrajibBaHUYECKOTO
sanemenTta. KakoBbl kpuTepuu BbiOOpa aHojga W katona? Kak paccuuThiBaeTcs
O/1C? KakoB XxuMu3M pabOTHI CBUHITOBOTO aKKyMYyJsiTopa?

46) UYrto Ha3bIBaeTCAd AIEKTPOXUMHYECKONW Koppo3uel meramioB? Kakobl
YCJIOBUSI BO3HMKHOBEHHMSI U TPOTEKAHUSI DIEKTPOXUMHUYECKOU KOppo3uu?
[lokaxkuTe mnpuMep XUMH3Ma KOPPO3HMOHHBIX MPOILECCOB B 3aBUCUMOCTH OT
cOCTaBa 3JIEKTPOJIHUTA.
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47) Uto Ha3bIBaeTCS DJIEKTPOJIM30M pacTBOPOB M paciiaBoB? Kak 3aBucsr
MPOLIECCH U MPOAYKTHI 3JIEKTPOJIM3a OT Marepuana aHo/Ja, COCTaBa U COCTOSTHUS
anektposnuta? [IpuBenute npuMepbl IPUMEHEHUS IEKTPOIIH3A.

6.6 IIpumepHasi TeMaTHKAa KypCOBBIX padoT
KypcoBbie paboThl HE IPEAYCMOTPEHBDI.
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7 YueOHO-MeTOAMYECKOE U MH(POPMALMOHHOE O0ecIieYeHne
AUCHUTITHHBI

7.1 PexoMmeH10BaHHASI JIUTEPATYypPAa
Ochnoenas numepamypa

1. JlutBunoBa, T. H. O01mas u Heoprannyeckas xumusi: yueonuk / T. H.
JlutBuHOBa, A. B. Tem3okoBa, A. T. TxakymunoBa. — PoctoB H/]l: ®eHukc,
2020. — 553 c. To xe [DnekTpoHHbIN pecypc]. — Pexum goctymna:
https://vk.com/doc52147895 661463467?hash=1f6jQq0XV1NfOYbc94v8tpZ8Gk
Wo0ZTc6AMZIIXOhTB4

2. I'munka, JI. H. O6mas xumust. [Ipaktukym: yue6. nocodue s CITO / H.
JI. 'nunka; mox pen. B. A. ITonkora, A. B. ba6kosa, O. B. HectepoBoii. — M.:
N3narenscTBo FOpaiit, 2019. — 248 c. To ke [DnekTpoHHbIN pecypc]. — Pexum
nocryma: https://go.11klasov.net/index.php?do=download&id=20870

3. I'munka, H. JI. O0mas xumus. 3agauu U ynpaKHeHHs : y4e0.-paKkThy.
nocodue mis CITO / H. JI. I'nunka ; mox pea. B. A. ITonkosa, A. B. babkoBa. —
14-e uzn. — M. UzpatensctBo FOpaiit, 2019. — 236 c. To ke [DIeKTpOHHBIH
pecypc]. — Pexxum goctymna:
https://literaturnoe-chtenie.net/index.php?do=download&id=4772

Jlononnumenshnan numepamypa

1. I'muuka, H.JI. O6mas xumus: yae6. mocooue s By3oB / H.JI. I'muHKa;
nox pea. A.. Epmakosa . — 13-e u3zn., ucnp. — M.: Uurerpan-npecc, 2005 . —
728 c¢. To ke [DnekTpoHHbIN pecypc]. — Pexxum goctyna:
https://djvu.online/author/I"nuaka+H.JI.

2. I'munaka, H.JI. 3agaun u ynpakHeHUs 110 00IIeH XUMHUU: yaeOHOe mocooue
s By30oB / H.JLI muaka, o pen. B. A. Pabunosuua, X. M. PyOunnoit. — M.
Nurerpan-npecc, 2005. — 240c. To ke [DnexkTpoHHBIN pecypc]. — Pexum nocrtyna:
https://arttaller.com/books/him/66.html

3. Ckorrerko, B.B. BaxHelimme Ki1acchl HECOPraHUYECKUX COSTMHCHHI
[Texct]: yue6.mocobue / B.B. Cxonenko, B.B. I'puropseBa. — K.: Buma mik.,
1983.-280c.

4. Baittaep, B. B. Xumwus: yuebnoe mocodbue / B. B. Baiitaep, E. A.
Hukonenko. — ExatepunOypr: U3n-so VYpan. yn-ta, 2016. — 132 c. To xe
[DNeKTpOHHBIN pecypc]. — Pexxum JIOCTyMa;:
https://elar.urfu.ru/bitstream/10995/40625/1/978-5-7996-1780-
6_2016.pdf?ysclid=Ipb7mx0itm860424838

5. XuMus: y9eOHUK JJIs BBICIINX y4eOHbIX 3aBenenuid / [ A. A. T'ypoB u 1p.].
- 4-eusn., ucnp. - Mocka: U3patensctBo MI'TY um. H. O. baymana, 2017. -775 c.
To xKe [ DNEeKTPOHHBI pecypc]. — Pexum JIOCTyIIA:
https://fileskachat.com/file/51676_3be02608fdc4ele33a70c8e72c173711.html

6. [Tununenko, A.T. CnpaBounuk 1o 3nmemerTapHoit xumun [Tekct] / A.T.
[Tununenko.-K.:HaykoBa nymka, 1985.-560c. . To xke [DnekTpoHHBIN pecypc]. —
Pexum nocryna:



https://vk.com/doc52147895_661463467?hash=1f6jQg0XV1NfOYbc94v8tpZ8GkWoZTc6AMZJJXOhTB4
https://vk.com/doc52147895_661463467?hash=1f6jQg0XV1NfOYbc94v8tpZ8GkWoZTc6AMZJJXOhTB4
https://go.11klasov.net/index.php?do=download&id=20870
https://literaturnoe-chtenie.net/index.php?do=download&id=4772
https://djvu.online/author/Глинка+Н.Л
https://arttaller.com/books/him/66.html
https://elar.urfu.ru/bitstream/10995/40625/1/978-5-7996-1780-6_2016.pdf?ysclid=lpb7mx0itm860424838
https://elar.urfu.ru/bitstream/10995/40625/1/978-5-7996-1780-6_2016.pdf?ysclid=lpb7mx0itm860424838
https://fileskachat.com/file/51676_3be02608fdc4e1e33a70c8e72c173711.html
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https://vk.com/doc643856062_627546857?hash=gHRDXGtZdhXBzTJKrFsnBNg
PEFGdVV9yWrDYIpVimSf4

7. Wyxun, B.JI. Kypc nexuuit 1 uHAMBUyaIbHBIE 3a/1aHUS 110 OOIIEH XUMUU
[Texct] / B.A. llykun. — Amaesck : JITMU , 2003.— 335 ¢. . To xe [DaeKTPOHHBIH
pecype]. — Pesxxum nocryma: http://library.dstu.education/download.php?rec=20338

11. Kosupon, W.JI. Xumus meramioB [Tekct]: yue6.mocobue /
N.J1.Ko3upon, JI.N.EsceeBa. — AnmueBck: ol TY, 2007. — 217c. . To xe
[DnmeKkTpoHHBIN pecypc]. — Pexum gocryna:
http://library.dstu.education/download.php?rec=15466

Yyeono-memoouueckoe ovecneuenue

1. MeTtonuueckue ykazaHus K BBITIOJTHEHHUIO J1a00OpaTOPHBIX padOT MO KypCy
«O06mmast xumusi» (11 CTYZAEHTOB TEXHUYECKUX CIeluanbHOCTeH) [ TeKCT]: MeTo .
pek. / aBT.- coct.: JI.Il. Kymnapesa. — AmueBck: ol TV, 2012. — 71 c.; To xe
[D7eKTpOHHBIM pecypc]. — Pexum JIOCTyTIA:
https://www.library.dstu.education/download.php?rec=67290

2. Meroauyeckue ykazaHus K H3y4eHHI0 TeMbl «Kiacchl HEOpraHWYeCKuX
coeMHEHUN» (s cTya. 1-To Kypca TEXH. CHell. JHEBHOW W 3a04HOU (opm
o0ydenus) [ Tekct]: meToa. pek. / aBT.- coct.: JI.Il. Kymnapera, E.}O. Pamazanoga.
— Anmuesck: Jonl'TVY, 2015. — 31 c.; To xe [DnekTpoHHBbIA pecypc]. — Pexum
nocryna: http://library.dstu.education/download.php?rec=93743

3. Metoauyeckue ykazaHus K HM3yuyeHUIO TeMbl «OCHOBHBIE TOHSATHUS U
3aKOHBI XUMHUW» (I CTyA. 1-ro Kypca TeXH. CHell. JHEBHOW M 3a04HOU (opMm
oOydenus) [Tekct]: meton. pek. / aBT.- cocT.: E.}O. Pama3zanoBa. — AmdeBck:
Houl'TY, 2017. — 23 c.; To xe [DnekTpoHHBIN pecypc]. — Pexum poctyna:
http://library.dstu.education/download.php?rec=104124

4. Mertoandyeckue yKazaHUSd K H3YUYEHUIO TeMbl «DJIEKTPOXUMUS.
lNanpBaHuyeckuid 351eMEeHT» (17151 CTYyA. 1-TO Kypca T€XH. Cell. THEBHOW M 3a0UHOU
dbopm oOyuenus) [TekcT]: meTon. pek. / aBT.- cocT.: E.}O. PamazanoBa. — A4eBck:
Houl'TY, 2017. — 14 c.; To xe [DnexkTpoHHBIN pecypc]. — Pexum npoctyna:
http://library.dstu.education/download.php?rec=104122

5. Meroanueckue ykazaHHs K DPaKTHUYECKUM 3aHATUSIM Ha TEMy
«Onexkrpoxumusa. Kopposust meramioB» (mns cryd. l-ro Kypca TeXH. CHEL.
THEBHOW W 3a0uHOil popm oOyuenus) [Tekcr]: meton. pek. / aBr.- cocT.: E.C.
boxanosa. — Anueck: 'OY BIIO JIHP «oul'TY», 2018. — 17 c.; To xe
[DNeKTpOHHBIN pecypc]. — Pexxum JIOCTyMa;:
http://library.dstu.education/download.php?rec=106920

6. KoHTpomnbHBIE 3aMaHus MO Kypcy OO M HEOPraHWYeCKOW XHMUU:
PaznaTounslii MaTepuan (A1 CTYACHTOB TEXHHUYECKUX crnenuanbHocTeil) [Tekcr]:
Meton. pek. / aBT.- cocT.. E.JO. PamazanoBa. — Amgerck: ['OY BIIO JIHP
«Ioul'TY», 2018. — 132 c.

7. Metoauueckue ykazaHusi K U3y4eHUI0 TeMbl «OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIE peakun» (st CTy. 1-ro Kypca TeXH. CIiell. IHEBHOU 1
3a04HOM opMm o0ydenus) [ Tekcrt]: meton. pek. / aBT.- coct.: E.}O. PamazanoBa. —
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https://vk.com/doc643856062_627546857?hash=qHRDXGtZdhXBzTJKrFsnBNgPFGdVV9yWrDYlpV1mSf4
http://library.dstu.education/download.php?rec=20338
http://library.dstu.education/download.php?rec=15466
https://www.library.dstu.education/download.php?rec=67290
http://library.dstu.education/download.php?rec=93743
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26

Amgesck: JIoHI'TY, 2019. — 10 c.; To ke [DnexTponHslii pecypc]. — Pexum
nocryma: http://library.dstu.education/download.php?rec=115264

8. MeTtonuueckue ykazaHusi K U3y4eHUI0 TeMbl «CTpoeHHne aTomay (11t
CTya. 1-To Kypca TexH. crell. THeBHOU u 3a04HoM ¢opm oOydenus) ) [Tekcr]:
MeTOJ. peK. / aBT.- cocT.: E.}O. Pamazanora. — Amuesck: JJoul' TV, 2019. — 25 c.;
To e [DnekTpoHHbIN pecypc]. — Pexum nocrymna:
http://library.dstu.education/download.php?rec=115266

9. MeToanyeckue yKa3aHus K U3yUYCHHUIO TEMbl « X UMHUYECKass KHHETHUKA U
XUMHUYECKOE PaBHOBECHEY T10 TUCIHUILINHE «XUMHS»: (I CTYI. TeXH. crell. |
Kypca ouHoM U 3a0uHoi hopMm 00yu.) / cocT. E.C. boxxkanosa; Kad. Meramnypruu
yepHbIx MeTaiioB . — AmueBck : ['OY BO JIHP Joul'THU, 2020 . — 28c.; To xe
[DnexkTpoHHbI pecypc]. — Pexum nocryna:
chttp://library.dstu.education/download.php?rec=123196

10. Meroanueckue yka3zaHus K U3ydeHuto TeMbl «PactBopbl» (s cTya. 1-
ro Kypca TeXH. CIell. THEBHOUW U 3a04HOM ¢hopm 00ydeHus) [TekcT]: meTon. pek. /
aBT.- cocT.: E.}O. Pamazanona, O.B. Yepnsik. — Amuesck: Joul TH, 2021. - 33 c.;
To ke [DnekTpoHHBIN pecypc|. — Pexxum nocryna:
http://library.dstu.education/download.php?rec=125806

11. Meroauyeckue yKa3aHUsl K U3YUYCHHIO TEMbI «IIEKTPOIH3» (sl CTYI.
1-ro Kypca TexH. crell. THEBHOUW 1 3a0uHOU Gopm oOyuenus) [Tekcr]: meTon. pek.
/ aBT.- cocT.: E.}O. Pamazanona, O.B. Uepnsik. — Anmuerck: Jlonl TH, 2021. — 33 c.;
To xKe [ DneKTpOHHBIM pecypcl]. — Pexum JIOCTyTIA:
http://library.dstu.education/download.php?rec=125802

7.2 ba3bl JAHHBIX, 3JIEKTPOHHO-0MOJIMOTEYHbIE CHCTEMDI,
HH(OPMALMOHHO-CIIPABOYHbIE H MOUCKOBbIE CHCTEMbI

1. Hayuynas Oubnumorexka ol TY: odunmanpHbli caT.— AJYEBCK. —
URL.: library.dstu.education.— TekcT: 3JeKTPOHHBIH.

2. Hayuno-texauueckas omoimoreka BI'TY um. IllyxoBa : odunmnaibHBIM
caiit. — benropox. — URL: http://ntb.bstu.ru/jirbis2/.— TekcT: 31eKTpOHHBIH.

3. KoHcynbTaHT cTyneHTa: 2eKTpOHHO-0nOIroTeyHas cucrema.— MoOcCKBa.
— URL: http://www.studentlibrary.ru/cgi-bin/mb4x.— TekcT: 351eKTpOHHBIHA.

4. YHuBepcuTeTcKas OMONMOTEKa OHJIAWH: SJIEKTPOHHO-OMOIMOTEUHAS
cucrema.— URL: http://biblioclub.ru/index.php?page=main_ub_red.— Tekcr:
3JIEKTPOHHBIMN.

5. IPR BOOKS: snekTpoHHO-OMONMHMOTEUHAas cucteMa.— KpacHOTopck. —
URL: http://www.iprbookshop.ru/. —TekcT: 351eKTpOHHBIA.

6. ObC UznarenscTBa "VHuBepcuteTckas — OuOIMOTEKA

onnaite"_http://e.lanbook.com/

7. OBC UznarensctBa "JIAHB": [caiit]. — https://e.lanbook.com/

8. Hudposas OoubMoTeka IPR SMART: [caiiT]. —
https://www.iprbookshop.ru/

9. HanmonaiipHast ajieKTpoHHas OndanoTeka: [caiit]. — https://rusneb.ru/

10. Poccuiickas I"'ocynapctBennas buonnoreka: [cait]. — https://diss.rsl.ru/



http://library.dstu.education/download.php?rec=115264
http://library.dstu.education/download.php?rec=115266
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11. Hayunas »snektpoHHas Oubmuoreka «KubepJlennnka»: [calT]. —
https://cyberleninka.ru/

12. Hayynas osnektponHas Oubnuoreka eLIBRARY: [caiit]. -
https://elibrary.ru/defaultx.asp?/

13. DOmnexktpoHHas OubOnumoreka «AcCTpaxaHCKUW  TrOCYJapCTBEHHBIH
yHuBepcuteT» — https://biblio.asu.edu.ru

14. 3BbC «Yuusepcurerckas bubdnnoreka Onnaita» https://biblioclub.ru

15. UudopmaninoHHO-0ubaoTeunHblid KoMmIieke «Ilomutexy
https://library.spbstu.ru



https://cyberleninka.ru/
https://elibrary.ru/defaultx.asp?/
https://biblio.asu.edu.ru/
https://biblioclub.ru/
https://library.spbstu.ru/
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8 MaTtepua/ibHO-TeXHHYECKOe o0ecneyeHune TUCIUNINHBI

MarepuanbHOo-TeXHHUYECKass 0aza oOecrneuynmBaeT MPOBEICHUE BCEX BUJIOB
NesTENbHOCTH B Ipoliecce 00yueHus, coorsercTByeT TpedoBanusam GI'OC BO.
MartepualibHO-TEXHUUECKOe 0OecreueHre MpeACcTaBIeHo B Ta0auIe 7.

Tabnuia 7 — MarepuanbHO-TEXHUYECKOE 00eCIeueHne

HaumenoBanue 06OPYI[OB3HHBIX y‘le6HBIX KaOMHETOB

Anpec
(MEeCTOIOI0KEHHUE)
y4eOHBIX
KaOMHETOB

Harnsaasie mocobust (CTEH b, MIAKaThl, MAKETHI, HAOOPHI
XUMUYECKUX peakTuBOB) Tabnuiia MeHeneesa

[TnuTka snexTpuueckas, 6apomMeTp, raTbBaHOMETP, PHUOOP IS
AJIEKTPOJIN3a, YCTAHOBKA JIJISl OTIPEICIICHHUS] DKBUBAIICHTHON MaCChI
MeTajia, BEChl TEXHUYECKUE, PA3HOBECHI, CYIIMIIBHBINA KA
(;madoparopusrif). [lIkad BBHITSKHON.

YwucaeHHOCTh MOCaI0YHEIX MecT- 30 JeI0BeK;

402 rnaBHBIN KOpITyC
JlaGoparopust oOmieit
XUMHA
405 rnaBHBIN KOpITyC
JlaGoparopust o0mieit
XUMHA

WuTepakTuBHAs 10CKA, KOMIBIOTEPHI, IIJIAHILIETHI, pa31aTOUYHbII
Marepuai ajs 1abopaTOpHBIX padOT, BBITSKHOM mIKad,
1abopaTopHbI CTOJ MpenoaBaTelis, 1a00paTOPHbIE CTOJBI IS
CTYJIEHTOB, YU4e€OHBIN CTEH I, 000pyI0BaHUE IS JTAOOPATOPHBIX
pabor.

YyciaeHHOCTh HOCaT0YHEIX MecT- 30 ueoBek

406 riaBHBIN KOPIYC
JlaGoparopust oOmieit
XUMHH




JIuct cornacoanus PIT/{

PaspaboTtanu

CTapIIMii IpenofiaBaTens Kadeapsl

METaJUTyPrU4eCKHX TEXHOIOTHM B/ EIO. Pama3zaHoBa
(DOMKHOCTB) (nonnncﬁ) (®.1.0.)

CTaplIKii penojaBaTens Kadeapsl

METAJUTyprU4eCKUX TEXHOIOTHI @ E.C. boxaHnoBa
(ZOJDKHOCTB) (nmoanuce) (®.1.0.)

WU.o. 3aBenyroniero Kaipenpoffl W

METaJUTypPrHIeCKHX TEXHOTOTHIA ~H.I'. MuTHYKHHA

(rlommcx,f’ (®.1.0.)
IIpotoxon Ne 1 3acenanus xadenps

METAJLUTyprUdeCKIX TEXHOJIOTHi ot 30.08.2024r.
CornacoBaHo

ITpencenatens MeToguuecKoi

KOMHCCHH IT0 HAaIIPABJICHHIO ITOTOTOBKH
/crenaIbHOCTH

03.03.03 Paguodusuxa

11.03.03 KoncTpyHpoBaHHE U TEXHOJIOTHS JIEKTPOH-
HBIX CPEZICTB

A
)<

/
-:C. ®enopora

@®HO0)

M. AdanacreB
(®.H0.)

05.03.06 Oxonorus ¥ NPUPOIOIOIH30BAHUE -

13.03.02 DOnexTposHepreTuka 1 dMEeKTPOTEXHUKA ,JL.H. KomapeBniesa

(®.H.0)
15.03.02 Texnomorngeckre MalIuHbI ¥ 060pyI0BaHHE H.A. Jlenucosa
(®.H.0)
15.03.03 IIpuknagHas MexaHHKa
15.03.05 KoHCTpyKTOPCKO-TEXHOJIOTHYECKOE 00ecIie- ‘
YeHHE MAIHHOCTPOUTENHHBIX IPOU3BOICTB .M. 3uHuenko
(noanucs) (®.1.0)

15.03.04 ABTOMaTH3a1Ms TEXHOIOTHYECKHX TIPOLEC-
COB M IIPOM3BOZICTB
15.03.06 MexarpoHuka u po60TOTEXHHKA H.A. Kapnyk

%ﬂuu) (®.H.0.)

0O.A. KoBaneHko
(®.1.0.)

Havanpauxk y‘IC6H0-MeTOI[PI‘IeCK01"0 OEHTpa

(moanuce)
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JInct n3MeHeHu U JOTIOJTHEHUI

Howmep n3menenus, nata BHECEHHUS U3MEHEHUSL, HOMEP CTPAHULbI JJIs1 BHECEHUS
N3MEHEHUU

J1O BHECEHU S UISMEHEHMIA:

TIOCJIE BHECEHU I USMEHEHUM:

OcHoBaHue:

Iloanuce nMuia, OTBETCTBEHHOTI'O 3a BHECEHHE N3MEHEHUM
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