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AHHOTaUs

JucuuruimHa «XUMHS» BXOAUT B 00pa30BaTeIbHYIO POrPaMMy BBICIIETO 00pa30oBaHUs
— mnporpaMMy OakajaBpuaTa II0 HalpaBJIEHUIO NOAroToBKM/ crnernuanbHocTH 12.03.01
«[IpubGopocTpoeHre»  HampaBIEHHOCTH  «ABHALlMOHHBIE TPUOOPBI U HU3MEPUTEIBHO-
BBIYUCIIUTENbHBIE KOMITJIEKCH». JluciuminHa peanusyercs kagenpoi «Ne3 1»,

JlucuuiuinHa HatesleHa Ha QOpMHPOBAHKE Y BBIITYCKHUKA CIETYIOUIMX KOMIIETCHIIUMI!

OIIK-1 «Cnoco0GeH NpUMEHATh €CTECTBEHHOHAY4YHbIE M OOIIEMH)KEHEpHBIE 3HAHU,
METO/bl MATEMaTHYECKOTO aHAJIN3a U MOAEIUPOBAHUS B HHKEHEPHOH 1eATEIbHOCTH, CBA3aHHOU
C TPOCKTUPOBAHMEM U KOHCTPYMPOBAaHHEM, TEXHOJOTUAMHU MPOU3BOJICTBA NPUOOPOB H
KOMILJIEKCOB IIMPOKOIO HA3HAYCHUSD)

OIIK-3 «Cnoco0GeH mNpOBOAMTH SKCIEPUMEHTAJBHBIC HCCIENOBAHUA U H3MEPEHH,
0o0pabaTbIBaTh U MPEJCTABIIATh MTOJIyYCHHBIE JJAHHBIE C YYETOM CIeLU(UKHA METOIOB U CPE/ICTB
TEXHUYECKUX U3MEPEHUN B IPUOOPOCTPOCHUI

Copneprxanue NUCIUILIMHBI OXBAaTBIBAET KPYT BOIIPOCOB, CBA3AHHBIX C O3HAKOMJICHUEM

UCTOPUM XHUMHUHM, a TaKXE C OCHOBHBIMU HANpPABJICHUSIMU M TEHICHLUMSIMU Pa3BUTHUSA
COBPEMEHHOM XHMMHHU. JTa HayKa H3y4aeT MAaTepHaIbHBIA MHUpP, 3aKOHBI €ro pa3BUTHA,
cnenupuyecKyro XUMUYECKylo (GopMmy IBHKEHHS MaTepuu. B mporecce u3ydeHHS XUMUU
BbIpa0aThIBae€TCsl HAy4YHBIM B3IV HAa MUp. 3HAHHE XUMHUU HEOOXOIAMMO AJIs IJIOJOTBOPHOM
TBOPYECKOHN AesATeNbHOCTH OakamaBpa Jt000W HaNpaBJI€HHOCTH. 3HAHWE XUMHH TI03BOJISET
chopMHPOBATh COBPEMEHHOE HAaydyHOE MPEICTaBICHUE O MAaTEpHH, BEUIECTBE KaK OIHOM U3
BHUJIOB JIBUKYILEWCS MAaTEPUU, MEXAHU3ME MPEBPALICHUNA XUMUUYECKUX COCIMHEHUN, CBOMCTBAX
MaTepHaJoB O XMMHUUYECKHUX IMpOoIEeccax B COBpeMeHHON TexHuke. [Ipu u3ydeHun Kypca XuMuu
HEO0OXOUMO TIPOYHO YCBOHWTH OCHOBHBIE 3aKOHBI, OBIIQJICTh TEXHUKOW XUMHUYECKUX PACUETOB,
BbIpa0OTaTh HAaBBIKM CAMOCTOSATEIBHOTO BBIMOJTHEHHUS XHUMHUYECKUX OKCHEPUMEHTOB U
0000menuss  ¢akroB. [loHmMaHuWe  3aKOHOB XHMHH TIOMOXKET CTYJIEHTY B PEIICHUU
9KOJIOTHYECKUX MpoOiieM. 3HaHME Kypca  XMMHUM HEOOXOAMMO U JJI TOCIEIYIOIIEro
YCHEMIHOTO U3YYEHHMS CIEUATbHBIX JUCIUILINH.

[IpenogaBanue OUCIUIUIMHBI TPEIyCMAaTPUBAET cienyromue (OpMBI  OpraHU3aluu
y4eOHOTr0 mporiecca: JEKINH, JJA00paTopHbIe pabOThI, CAMOCTOSITENIbHAS paboTa 00yJaromerocs,
KOHCYJIbTAIIHH.

[TporpaMMoil NHUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIME BUIbl KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B hopMe IK3aMeHa.

OO61mas TpyA0€MKOCTh OCBOCHHSI TUCIIMIUIMHBI COCTABIISIET 3 3aU€THBIX eMUHUIIb, 108 "acos.
SA3bIK 00y4YeHUS 110 AUCIUTUIMHE «PYCCKHUI.



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE
1.1. Tlenu npenomaBaHus TUCITUTITUHBI
[lenp maHHOW AMCHUIUIMHBI — YCBOGHUE CTYJICHTAMH TEOPETUYECKHX OCHOB OOIIEH XUMUH,

XVMHUH BaKHEUIITNX

(U3UKO-XUMHYECKUX

JJIEMEHTOB M HX HEOPraHWYEeCKUX
XUMHUYCCKOI0 MbBINUIJICHUSA Y CTYACHTOB,
CBOMCTBax pa3jInYHbIX
COGHHHGHHﬁ, BBITIOJITHCHUC TCPMOJUHAMUYCCKUX W KHUHCTHYCCKUX PACUCTOB;
HEKOTOPOTO OMbITa 3KCIEPUMEHTAIBHBIX HUCCIEIOBAHUNM i1 Pa3pabOTKH

COeMHECHHM, (QopMupoBaHUE

pPa3BUTHE HABBIKOB HCIIOJIb30BAHUS CBEJICHUU O
CUCTEM I

CHHTE3a COOTBETCTBYIOIINX
npuoOpereHue

HOBBIX MCETOJ0B

CUHTE3a U IPUJAHUS MaTepuaiaM 3aJaHHOU CTPYKTYpPBI U KOMIUIEKCa CBOMCTB. [IpencraBnenue
BO3MOXHOCTH CTYAECHTaM Pa3BUTh U MPOAEMOHCTPUPOBATh HABBIKM B 00JaCTH MHHOBALIMOHHBIX

TEXHOJIOTUH

1.2. JlucumnianHa BXOIUT B COCTaB 00s3aTeNbHON yacT 00pa3oBaTeIbHOI MPOTrpaMMBI
BhICIIeTO oOpasoBanus (nanee — OIT BO).
1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0YyUEHUS MO AUCLUMUIUINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus OI1 BO.
B pesynbrare M3ydeHUs AUCHUILUIMHBI O0YYaIOMIMICS MOJDKEH 00JIafaTh CIEAYIOIIUMU
KOMITCTCHIIMSIMU MJIM MX 9acTsMU. KoMmmeTeHInn 1 WHANKATOPBI MX JTOCTHXKCHUS TIPUBEICHBI B

Tabimue 1.

Ta6mmma 1 — [lepedeHb KOMITETCHIIMI ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Kareropus (rpynma)
KOMITCTCHITNH

Kox u HanmenoBanue
KOMIIETEHIIU

KOI[ U HAMMCHOBAHUC MHUKATOpA
JOCTHIXXCHHA KOMIICTCHIIMH

Oo6menpodeccnoHanbHbIE
KOMITCTCHITUH

OIIK-1 Cnocoben
MPUMCHSITh
€CTECTBEHHOHAYYHbIE
U OOIICHH)KEHEPHBIE
3HaHUS, METObI
MaTeMaTHYECKOTO
aHayM3a u
MOJICTTUPOBAHUS B
WHKEHEPHOM
NEeSTEIIbHOCTH,
CBSI3aHHOM C
MPOSKTUPOBAHUEM U

OIIK-1.3.1 3HaTh pyHAaAMEHTAIEHBIC
3aKOHBI PUPOJIbI, OCHOBHBIE (PU3UUECKUE U
MaTEeMaTUYECKHE 3aKOHBI

OIIK-1.Y.1 ymMeTh NpUMEHSTH
€CTEeCTBEHHOHAYYHbIC 3HAHUS, METOJIbI
MaTeMaTUYeCKOTo aHalnu3a u
MOJICJIMPOBAHUS B UHKEHEPHOI
JIeSITEILHOCTH, CBSI3aHHOM C

KOHCTPYHUPOBAHHEM,
MPOSKTUPOBAHUEM U TEXHOJIOTHSIMH
TEXHOJIOTUSIMH
MIPOU3BOICTBA TPHUOOPOB
MIPOU3BOJICTBA
puOOPOB U
KOMILIEKCOB
HIMPOKOTO
HA3HAYCHUS
OIIK-3 Cnocoben OIIK-3.3.1 3HaTh OCHOBHBIE METOIbI U
IPOBOJTUTH CpeACTBa MPOBEICHUS IKCIIEPUMEHTAITLHBIX
OKCIIEPUMEHTAIbHBIC | UCCIICOBAHMMA, CUCTEMbBI CTAaHIAPTU3AIUU U
UCCIICIOBAHHS U CepTUUKAIIH
U3MEpEeHUS, OIIK-3.Y.1 ymerb BbIOMpATh CIIOCOOBI U
O6menpodeccrnoHanbHbIE .
o0OpabaThIBaTh 1 CpencTBa M3MEPEHUN U TPOBOIUTH
KOMIIETCHIINH
MPEJICTaBIISITH IKCIIEPUMEHTATBHBIC UCCIICTOBAHS

HOJTyYCHHBIE TaHHbIC
C y4eToM crieunuku
METOJIOB U CPEJICTB
TCXHUYCCKUX

OIIK-3.B.1 BnageTs cnoco6amu 06pabOTKH
U TIPEJICTABIICHUS MTOJIYYEHHBIX JAHHBIX U
OIICHKH MOTPEITHOCTH PE3yIbTaTOB
U3MEPECHUI




M3MEPEHUN B
npruOOPOCTPOCHUHU

2. Mecro nuctumianHsl B ctpykType OI1
JucnurnimuHa MokeT 6a3upoBaThCsl HA 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YyJarOITUMUCS
MIPU U3YYECHHUH CIICTYIONIUX TUCIUTUINH:
— Maremartuka.
— AHaimMTHYecKas TeOMETPUS U JIMHEIHas anredpa
- ®dusuka
3HaHUs, TOJYYECHHbIE NPU HM3YYEHUM Marepuaia JaHHOW IJUCHUIUIMHBL, UMEIOT Kak
CaMOCTOSITeNIbHOE 3HAY€HHE, TaK U MOT'YT HCIOIb30BaThCS MPU U3YUYECHUU APYTUX TUCHUIUINH:
- Ousznka

3. O0beM U TPYAOEMKOCTh AUCHUIUINHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCHHUIUIHHE (M paclpeeNieHIe 3TOH TPYIOEMKOCTH 110 CEMECTpaM) MPEACTABICHBI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

TpynoemMkocTh Mo
Bun yuebHOM paboThI Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKkocmp oucyunIuHbsl, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyueckoli n0020nMoeKu
AyoumopHhuvie 3anamus, BCETO Yac. 12 12
B TOM YHCJIE:
nexuu (J1), (gac) 6 6
npakTuueckue/cemunapckue 3ansatus (113),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 6 6
KypcoBoii nmpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnas paboma, Bcero (dac) 87 87
Buo npomesxxcymounoii ammecmayuu:. 3a4er,
mudd. 3auger, sk3amen (3auer, udd. 3au, JK3. JK3.
DK3.%%)

*%
Ilpumeuanue: KaHIUAATCKHI SK3aMEH

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOEMKOCTH JTUCIUIUIAHBI ITO pa3/ieiaM U BUaM 3aHSATHIA.
Pa3nensl, TeMBl JUCHUTIIMHBI U MX TPYAOEMKOCTh MPUBEICHBI B TaOIUIIE 3.

Ta6muma 3 — Pa3nensl, TeMbl IUCIUIUIMHBI, UX TPYTIOEMKOCTh

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pazgensl, TeMBbI TUCITUTIINHEI Jleknuun I13 JIP KII CPC
(gac) (C3) (gac) (gac) (gac)

Cemectp 2

Pasnen 1: Beenenue B XUMUIO | 1 | ‘ 2 | ‘ 10 |




Tema 1.1.IlousATHE BeliecTBa U
XHMH‘-IGCKOﬁ peaKI_[I/II/I, OCHOBHBIC
OTpe/ICIICHUSI.

0.5

Tema 1.2

CrexnomMeTpriecKue 3aKOHBI.
@DyH/1aMEHTAJIbHbBIE TTOHSATHUS U 3aKOHBI
XHAMUH.

Tema 1.3.Crioco0s! onpeeneHus
KOJIMYECTBA BELIECTBA, 3aKOH
3KBHBAJICHTOB.

0,5

Paznen 2: Ctpoenue BeniecTa

27

Tema 2.1. OcHOBHBIE CBEIEHUS O
CTPOCHHUH aTOMOB; KBAHTOBBIC UHCJIA.

Tema 2.2. [lepuognyeckuii 3aK0H
J.N.Menneneena.

Tema 2.3. XuMudeckas CBI3b, BUIEI
XHUMHUYECKOU CBS3H.

0,5

Tema2.4. MeToy BaJCHTHBIX CBSI3CH,
KOBAJICHTHAsA CBA3b.

0,5

Tema2.5. Meton MONEKyIPHBIX
opOuTanei.

Tema2.6. HeBasieHTHBIE THIIBI CBS3CH:
HOHHASA CBSI3b, MECTAIUITMYECKAS CBS3b,
BOJIOPOJIHAs CBsI3b, CHIIbI BaH-1ep-
Baansca.

Pazzen 3: XuMHUECKHE CUCTEMBEI.
OO6mre 3aKOHOMEPHOCTH XUMUYECKHIX
MPOIIECCOB.

30

Tema 3.1. DHepreTka XMMHUECKUX
IIPOLIECCOB, BHYTPEHHSISI SHEPI U,
SHTAJIBIINS, SHTPOHSL.

Tema 3.2. sneprus ['u66c¢a,
HaIpaBJICHHOCTb XUMHUYCCKUX
MPOIIECCOB, XUMHUYECKOE U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpoCTh XMMUYECKOI
peaKuu U METOJBL €€ PETYIUPOBAHMUS,
3aKOH JSHCTBHS Macc,

Tema3.4. DHeprus aKTUBALINH,
ypaBHeHUE AppeHuyca, npaBuio BaHt-
I'odda, karanuzaropsl u
KaTaJUTHYECKUE CUCTEMBI.

Tema 3.5. PacTBOpHL, AuciepcHbIE
CHCTEMBI, CIIOCOOBI BBIPAYKEHHSI COCTaBa
pacTBOpOB,

Tema3.6. DnekTpoIuTHYECKAS
Jucconranys, BOIHBIE pACTBOPEL
ANEKTPOJIIUTOB, BOJIOPOIHBII
MoKa3aTesb, peakiuu oOMeHa,
TUIPOJIU3 COJICH.




Tema3.7. CBoiicTBa pa3z0aBIeHHBIX 6
PacTBOPOB HEINEKTPOJIHUTOB, BOJTHBIC
PacTBOPHI ANEKTPOIUTOB, 3aKOH
pazbasnenust OcTBambaa, 3aKOHBI

Payns.

Pa3nen 4. OcHOBEI

AJEKTPOXUMHUUYECKUX MPOLIECCOB. 1 2 10
Tewma 4. 1.okucnuTenbHO- 0.5

BOCCTAaHOBUTEJIbHBIE PEAKIINH 2
Tema 4.2 . XUMHUYECKHE UCTOYHUKHU

AIEKTPUIECKOTO TOKA. | aThbBaHMUECKHE 2 2
JJIEMEHTHI.

Tema 4.3. DneKkTpoun3, 3aKOHbI

Dapapes. 4
Tema 4.4. Koppo3sus u 60pr0da ¢ HEid. 0.5 2
Pa3nen 5:CBoiicTBa MPOMBINIIEHHO- 10

BaXXHBbIX 3JICMCHTOB U UX COGI[I/IHGHI/Iﬁ

Tema 5.1. Kimaccel XUMHYECKUX
COEAMHEHHH, CBOMCTBA IPOMBIIIJIEHHO 8
Ba)KHBIX DJIEMEHTOB U UX COEIUHEHUN.

Tema 5.2. Xumnueckast
uneHTudukaiys. Metoapt 2
XHMHYECKOI'0 HCCIIEIOBAHUS M aHAIN3a
BEIIECTB U UX MPEBPAIICHUN.

Hroro B cemectpe: 6 6 87

Uroro: 6 0 6 0 87

IIpakTnueckass MOATOTOBKA 3aKJIIOYAETCS B  HEMNOCPEACTBEHHOM  BBIIIOJHEHUU
oOydJalolmUMHUCs  OMNpEAENeHHBIX  TPYIOBBIX  (PyHKUIMIA,  CBSI3aHHBIX C  Oynyiei
npo¢ecCHOHATIBHOMN 1A TETbHOCTBIO.

4.2. CopnepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHSATHH.
Copep:xanne pa3elioB ¥ TeM JICKIIMOHHBIX 3aHITHI MTPUBEICHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pa3JeNioB U TEM JEKIIMOHHOTO ITUKIIA

Howmep paznena HaszBanue u cogepxkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Pasnen 1 BBenenue B xumuio.

Tema 1.1. [ToHsiTHe BelecTBa U XUMUUECKON PEaKIui, OCHOBHbIE
onpeIeICHUs.

Tema 1.2. Crexnomerpuyeckue 3aKkoHbl. DyHT1aMeHTaTIbHbIC TIOHATHUS U
3aKOHBI XUMHH.

Tema 1.3. CriocoObI onpeieNieHUs KOJIMYECTBA BEIIECTBA, 3aKOH
3KBHBAJICHTOB.

Paznen 2: CtpoeHue BenecTna

Tema 2.1. OCHOBHBIE CBE/IEHHSI O CTPOCHUH aTOMOB; KBAHTOBBIE YUCIIA.

Tema 2.2. ITepuonnueckuii 3akon [[.M.Menneneena, cBs3b 11.C. co

CTPOCHUCM aTOMa.

Tema 2.3. XHUMHUYECKasl CBA3b, BUAbI XUMUYECKON CBSI3H.




Howmep paznena

HasBanue u copeprxanue pa3aenoB U TeM JEKIIMOHHBIX 3aHATHI

Tema 2.4.

MeTo1 BaIGHTHBIX CBSI3EH, KOBAJICHTHAS CBS3b.

Tema 2.5.

Meroa MOJEKYISIPHBIX OpOUTANICH.

Tema 2.6

HeBaJIGHTHBIe THUIIBI CBHBGﬁZ HOHHAas CBA3b, MCTAJIJIMYCCKAasA
CBsI3b, BOJIOPOAHAs CBS3b, CHIIbI BaH-nep-Baanbca.

Paznen 3

Xumuueckue cucteMbl. OO0IIIe 3aKOHOMEPHOCTH XUMUYECKUX
MPOIIECCOB.

Tema 3.1.

DHepreTuka XMMHUYECKHUX IPOLIECCOB, BHYTPEHHSA YHEPIHS,
TETTOBOM (P (HEKT XUMUUECKUX peakiuii, 1-i, 2-i, 3-i 3aKOHbBI
TEPMOJNHAMUKH, DHTPONUS, KaK (DYHKIHS COCTOSTHHS, SHTAIBIINS.
XUMHAYECKUH ITOTEHIHAI.

Tema 3.2.

sHeprus [ n606ca, HaPaBICHHOCTh XMMUYECKUX TPOLIECCOB,
XMMHYECKOe U (ha30BOE PaBHOBECHE.

Tema 3.3.

CKopoCTh XMMHUYECKOH pEaKIIMK U METOJIbI €€ PEryIMpOBaHUS,
3aKOH JEUCTBHUS Macc.

Tema 3.4

OHeprus akTUBallUU, ypaBHEHUE AppeHuyca, NpaBuio BaHT-
I'odda, karanuzatopsl U KaramuTUYECKHE cUCTeMbl. OCHOBHOM
MOCTYJIAT XUMUYECKOW KHHETHKH, KHHETHYECKOE YpaBHEHHUE.
Brnusinue TemnepaTypbl Ha CKOPOCTh XUMHUYECKON PEeaKInH,
ypaBHeHHE AppeHnyca. MexaHH3M MPOTEeKaHUs KaTaTUTUIECKUX
peakuuii. Xumuueckoe paBHoBecue npunuun Jlelllarense.

Tema 3.5

PacTBOpBI, TUCTIEPCHBIE CUCTEMBI, CIOCOOBI BHIPAXKEHHUS COCTaBa
pacTtBOpoB. TepMoauHaAMHUUYECKHE XapaKTEPUCTHKH MpolLecca
00pa3oBaHMs PaCTBOPOB. CHIIbHBIE U CIIA0bIE AIEKTPOJIUTHI,
MOHHBIE PABHOBECHS B BOJIHBIX paCTBOPAX, IPOU3BEACHUE
pacTBOPUMOCTHU

Tema 3.6

3JI€KTpO.HI/ITI/I‘IeCKa}I aucconunanus, BOAHBIC paCTBOPLI
JIEKTPOJIMTOB, BOJAOPOAHBIN IIOKA3aTeNb, PEAKIIUU OOMEHA,
TUAPOIIN3 COJICH.

Tema 3.7

CaoiicTBa pa30aBIEeHHBIX PACTBOPOB HEIIEKTPOIUTOB,
KonnmuratuBHbele CBOMCTBa pacTBOPOB, 3aKOHBI Payiis.

Pazgen 4.

OcHOBEI SJICKTPOXUMHNYCCKUX HPOUCCCOB.

Tema 4.1.

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pPCaKnu

Tema 4.2.

XUMHUYECKME UCTOUYHHUKH 3JIEKTPUUECKOI0 TOKA. [ albBaHUUECKHE
3JIEMEHTBI, CTAHIAPTHBIC AJIEKTPOIHbIC OTECHIINANIBI. [[BOMHOM
JJIEKTPUYECKUN c10i. YpaBHeHue HepHcera. PaBHOBECHBIN.
AJIEKTPOHBIN NToTeHIMaN. CTaHIapTHBIA BOJIOPOIHBIN SJIEKTPOI.

Tema 4.3.

DnekTponus, 3akoHsl Dapajes

Tema 4.4

Koppo3sust u 6opsba ¢ Heil.

Paznen 5.

CBoiicTBa MPOMBIIIJICHHO- BA’)KHBIX 3JICMCHTOB U UX COG,Z[I/IHGHI/II\/'I.

Tema 5.1.

Knaccel xumMuyeckux coeIMHEHN, CBOMCTBA MPOMBIIIIIEHHO
Ba)KHBIX JIEMEHTOB U UX CoeIrMHEeHNH KOMITO3UIIMOHHbBIE
matepuaisl. Kepmersr. Xumus metamios (Al,Fe, Sn,Pb,Mo)
Xumus Hemetamion: C,Si,S , pymiepen, kapoun. Tormmusa
(TBEpHoe, )KHUIKOE, Ta30BOE), CMa304YHBIC MAaTEPHAIIbl, MOTOPHBIC
Macia.

Tema 5.1.

Xumunyeckas uaeHTudukanus. MeToapl XUMHYECKOTO
UCCJIEIOBaHMS U aHAJIM3a BEILECTB U X MIPEBPALICHUI.
KadectBeHHbIi 1 KOTMUecTBEHHBIN aHanu3.(I paBUMeTprUUYECKHA,
TUTPUMETPUYECKUN, KOMILIEKCOHOMETPUYECKUI METOIbI




Howmep paznena

HasBanue u copeprxanue pa3aenoB U TeM JEKIIMOHHBIX 3aHATHI

aHajm3a).

4.3. TlpakTtuueckue (CeMHUHAPCKUE) 3aHATHS

TeMbl MpakTHYECKUX 3aHATHHA U UX TPYJOEMKOCTb IIPUBECHBI B TAOIUIIE 5.

Ta6muma 5 — [IpakTudeckue 3aHsITHS U UX TPYJTOEMKOCTh

Ne
/o

TeMbl MPaKTUYECKUX
3aHSITUN

DopMBbI MPAKTUYECKUX
3aHATUN

TpynoemMKkocTb,
(gac)

N3 Hux
MPAKTUYECKOU
MOATOTOBKH,

(dac)

No
pasznerna
JUCLIAIT

JIMHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopaTopHbIE 3aHATHUS

TeMbl 1a00paTOPHBIX 3aHIATHI M UX TPYJOEMKOCTh IPUBEIEHBI B TA0IHUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

3 HEX |
No TpynoemkocTs, TpaKTHd pasznena
i HaunmenoBanme nabopatopHbix paboT (4ac) ecKou -
MOATOTOB
K, (gac) | HEI
| Cemectp 2
3 Omnpenenenue >HTANBNURHOTO 3] dekra 4
peaKkuuu HEeUTpaJIn3alyH.
4 N3mepenne u pacyeT 3JIeKTPOAHBIX 2
IIOTCHIIMAJIOB METAJIJIOB U 3/1C
raJIbBAHUYECKUX DJIEMEHTOB.
6 yacoB
BCET0

4.5. KypcoBoe NMpoeKTUpOBaHKE/ BHITTOTHEHUE KYPCOBOW PabOThI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aronmxcs
Buapl camocTosiTenbHON paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYIOEMKOCTh

. Bcero, | Cemectp 2,
Bun camocrosTensHO#M paboThI
qac qac
1 2 3

M3yueHne TeOpeTHIecKoro MaTepuasia

40 40
nucturiuasl (TO)
Pacuetno-rpaduueckue 3aganus (PI'3) 1 1
[ToaroroBka K TeKyIieMy KOHTPOIIO 10 10
ycneBaemoctu (TKY)
Jowmarraee 3aganue (/3) 6 6
KonTponbsabie paboTsl 3a0uHnKoB (KP3) 30 30




[ToaroroBka Kk MpOMEKYTOUHOM
arrectanuu (I1A)

Bceero: 87 87

5. Ilepeuensb yueOHO-METOIUIECKOTO 0OECIICUCHHUS
JUISL CAMOCTOSTEILHON PabOThl 00YUYaAIOIMIUXCS 110 AUCITUTUTHHE (MOIYJTIO)

Y4eOHO-MeTOINYEeCKHe MaTepuallbl ISl CAaMOCTOSTENbHOW paboThl O00yJaromuXcs yKa3zaHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YICOHBIX W3aHUN
[lepeueHb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3IaHUH MpHUBEICH B Tabmuie 8.
Tab6muia 8— IlepeueHp MeYaTHBIX W AJIEKTPOHHBIX YUCOHBIX U3aHUN

KonuuectBo
9K3EMILISIPOB B
HIup/ 6H6J1H0Tpexe
URL bubnuorpadudaeckas ccpiika
apec (kpome
AIIEKTPOHHBIX
IK3EMILISIPOB)
https://ur I'munka, H. JI. OGmast xumus B 2 T : y4eOHUK JIsI aKaIEMUYECKOTO
i t.ru-/bco OakanaBpuata / H. JI. I'nmunka ; mon pemakiueii B. A. [Tonkosa,
de/38898 A. B. babkoBa. — 19-e u3n., nepepad. u gomn. — Mocksa :
3 NznarensctBo KOpaiit, 2016. — 729 ¢. — (bakanaBp. AkageMUYeCKUi
kypc). — ISBN 978-5-9916-6445-5.
https://ur OO6m1ast 1 HeOpraHU4YecKas XuMusl. 3aJladHuK : ydeOHOe mocoOue Jist
i t.ru}bco akagemuuaeckoro Oakamaspuara / C. C. babkuna [u ap.] ; mox
d4e/43280 penakuueit C. C. badkunoi, JI. JI. TomuHOM. — MoOCKBa :
6 W3parensctBo KOpaiit, 2019. — 464 c. — (bakanaBp. AkageMU4ecKuii
kypc). — ISBN 978-5-534-01498-3.
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE TPOLIECCHI : [ DIIEKTPOHHBIN
pecype] : yue6noe nocodue / T. E. Kpeutoa, T. 1. ®omuuesa ; C.-
[TeTepO. roc. yH-T a3pOKOCM. IPUOOPOCTPOCHUS. - DIEKTPOH.
TekcToBbIe faH. - Cankt-IlerepOypr : U3n-Bo I'YAIIL 2019. - 77 c.
Xumust. OCHOBHBIE CTEXHOMETPUIECKHE 3aKOHBI, CTPOCHUE BEIIIECTBA,
TEPMOJUHAMUKA, KWHETHKA, PACTBOPHI, AIEKTPOXUMHUS:
[DnexTponnslit pecypc] : yuebnoe nmocooue / T. E. Kpsutosa, T. 1.
®ommnuena ; C.-IleTep0. roc. yH-T a9pOKOCM. MPUOOPOCTPOCHHUS. -
DnexTpoH. TeKcToBbIie naH. - Cankt-IlerepOypr : M3a-so I'YAIL 2020.
- 148 c.
54X45 Xumus : yaeOHUK a7 By30B / A. A. I'ypoB [u 1p.]. - 2-e u3n., crep. - 15
M. : U3n-Bo MI'TY um. H. O. baymana, 2004. - 784 c.
OO6mrast xumus : [ DIEKTPOHHBIN pecypc| : ydeOHO-METOANIECKOe
nocobue / T. E. Kpbutona ; C.-Ilerep0. roc. yH-T a3pOKOCM.
MPUOOPOCTPOEHUS. - DIEKTPOH. TeKCTOBBIE faH. - CII6. : M3a-BO
I'VAIL 2016. - 98 c.
JlaGopaTopHble U cCEeMUHAPCKUE 3aHATHS 110 OOIIEH 1 HEOPTraHUIECKOM 10
54 A95 | xumuu : yuebnoe mocobue / H. C. Axmeros, M. K. A3u3zoga, JI. U.
banpiruna. - 6-e u3a., crep. - CII6. : Jlans, 2014. - 367 c.
Qatggblfg I'enpman, M. U. Heoprannueckas xumus : yaedHoe mocodue / M. U.
om /bOO'k I'ensman, B. I1. FOctpaToB. — 2-e usn., crep. — Cankt-IlerepOypr :
/4032 Jlans, 2009. — 528 c. — ISBN 978-5-8114-0730-9.




5455 OcHoBbI 00111e# XMMuH : yaeoHoe mocodue / B. U. Endumos. - 2-¢ 20
n3n. - M. : UHOPA-M, 2017. - 256 c.
7. IlepedyeHb AIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»
[lepeuenn 3IEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(pOpPMaLOHHO-

TGJ’IGKOMMyHI/IKaI_[I/IOHHOI\/'I CCTU «I/IHTepHeT», H€O6XOI[I/IMBIX JJIAd  OCBOCHUA OUCLMIIIINHBI

npuBeJieH B Tabymiie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX O0pa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-

TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL anpec

HaunmenoBanue

http://www.xumuk.ru/

Calit 0 XuMuu

http://www.hemi.nsu.ru

OCHOBBI XUMUH:

o0OpazoBaTebHbBIN

CalT I CTYACHTOB
http://lib.aanet.ru/jirbis2/index.php? DJIEeKTPOHHBIE
option=com_content&view=article&id=28&Itemid=393 pecypcesl

OMOINOTCKH

8. Ilepeuenb MHPOPMAITMOHHBIX TEXHOJIOTUI

8.1. [lepedyenr mporpaMMHOTO OOECIIEUEHHUS, HCIOIB3YEeMOTr0 IPU OCYIIECTBICHUH

00pa30BaTeNbHOTO MpoIiecca MO TUCITUTUIUHE.

[TepedyeHs UCIOIB3yeMOTro MPOrpaMMHOTO oOecriedeHus peacTasieH B Tadmauiie 10.

Ta6muua 10— Ilepedens nporpaMMHOTo 00eCcTIeYeHHS

Ne /i1 HaumenoBanue

He npenycmotpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBIX pu

OCYIIECTBIICHUH 00pa30BaTEIILHOTO MPOIEcca MO TUCIUILTAHE

[lepeyeHb HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTABICH B

Tabymue 11.

Tabmuua 11- Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne /i1 HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUUYECKast 0aza
CoctaB MaTepHambHO-TEXHHUYECKON 0a3bl, HEOOXOAMMOM

00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TPeCTaBIeH B Tadumiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3bl

JUISL  OCYILECTBIICHUS

Ne

e HanMeHoBaH#E COCTaBHON YacCTH MaTEPHATbHO-TEXHUYECKOM 0a3bI

Howmep aynuropun

(pu
HEO0OXOTUMOCTH)

1 JlexnroHHAas ayIUTOPHUS C UCIIOIH30BAHUEM JIEMOHCTPAIMOHHBIX
Ta6JII/II_[ U CXEM, Hepnomfmewoﬁ CUCTEMBI XUMHNYCCKUX 3JICMCHTOB
J..MenneneeBa, 00pa3iioB MUHEPAIOB, MOJIEIICH
MPOCTPAHCTBEHHBIX PEIIETOK.

32-01 (I'acremno,15)



http://lib.aanet.ru/jirbis2/index.php

2 Cnernuanu3upoBaHHass XHUMHYECKas JJab0paTopus ¢ 33-02, 33-04
UCIIOJIb30BaHUEM JEMOHCTPALMOHHBIX TIaKaToB, JabopatopHsix | (I"acremno,l5)
CTEH/IOB W YCTQHOBOK JUIS ONIPEAETICHHUS SKBUBAIICHTA METAJLIa,
U3MEPEHUS SJCKTPOIHBIX MOTEHIUAIOB, CKOPOCTH KOPPO3UHU-
METAIJIOB - MHJUTUBOJIBTMETPHI; AaHATUTHYECKHE U IICKTPOHHBIC
BECHI; JJabopaTtopHble pH-MeTpsl, HEeHTpU(DYTH 1 KaJTOPUMETD.

10. OueHouHbIE CPeACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTecTaIlun
10.1. CocTaB OIICHOYHBIX CPEACTBIUISI TPOBEICHUS IMPOMEKYTOYHOW aTTeCTAIMH
o0yJaromuxcs Mo AUCUUILINHE MPUBEeH B Tabmuie 13.
Ta6mmma 13 — CoctaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEKYTOYHOM aTTeCTAIINKI

Bua npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMpOCOB K AK3aMEHY;
3amaum;

10.2. B kayectBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMK O00YJaronMMHUCS TPUMEHSETCA S-0auibHasi MIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopas mpuBeaeHa B Tabnune 14. B TeueHne cemecTpa MOXXET UCIOIB30BaThCS
100-6ampHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbI ~ YHUBEpPCUTETa,  IIpaBUja
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepun olleHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETCHIIUH

Or1eHKa KOMITETEHITUHN

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
5-0ayutpHad 1IKama PaKIep bopmrp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, IMOCJICAOBATCIBHO U I'PAMOTHO €ro U3J1aract,

— OMUpAasCh HA 3HAHUS OCHOBHOW W JIOTIOJHHUTEIBHON JIMTEPATYypH,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYCCKOMN
ACATCIIbHOCTBIO HAITPABJICHUS

— yMelio 000CHOBBIBAET M apTYMEHTUPYET BBIIBUTaEMbIEC UM UJICH;

— JIeJIaeT BBIBOALI M 000OIICHHUS;

— cBOOOHO BJIAJICET CHCTEMOM CIICIUAITM3HUPOBAHHBIX MOHSITHHA.

«OTJIMYHO»
(Ga4YTCHO»

— o0yyJaromuics TBEPI0 YCBOWII MPOTPaMMHBINA MaTepHal, TPaMOTHO U
MO0 CYHIECTBY M3JaraeT €ro, OIUpasCh Ha 3HAHUS OCHOBHOM
JIUTEPaTypBhI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBSI3BIBAET YCBOCHHBIE 3HAHUSI C MPAKTUYECKOM JESITENbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TTOJIOKEHHUS;

— JIeJIaeT BBIBOALI M 000OIICHHS;

— BJIAJICET CUCTEMOM CIIELIUATIM3UPOBAHHBIX OHSATUH.

(XOPOLIO»
(Ga4YTCHO»

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIN MaTepual,
[0 CYILECTBY M3JIaraeT €ro, ONMUpPasCh Ha 3HAHUS TOJbKO OCHOBHOM
JUTEPATYPHI;

— JIONyCKaeT HeCYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;

— HCIIBITBIBACT 3aTPyJHEHHUS B TNPAKTHUECKOM NPUMEHEHHUH 3HAHUH
HalpaBJICHUS;

— c1a00 apryMeHTUPYET Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHseTcs B (OpMYIMPOBAHUN BBIBOJOB M 0000IICHMIA;

— YAaCTHYHO BJIJICET CUCTEMON CIEeNMATN3UPOBAHHBIX MOHSITHHA.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»




Or1eHKa KOMITETEHITUHN

5-0ayutpHad IKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

— o0ydJaromuiics He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOIO
MaTrepuana;

— IONyCKaeT  CYIIECTBEHHbIE  OIMMOKA W  HETOYHOCTH  TpHU
«HEYIOBJIETBOPUTEIIHLHO ]
«HE 3ATICHONY paccMOTpeHHH MPOOJIEM B KOHKPETHOM HaIpaBJICHUH; 3
— UCTIBITHIBACT TPYAHOCTH B IPAKTHYECKOM MPUMEHEHUU 3HAHUIA;
— HEe MOXKET apryMEHTHPOBATh HAYUHbIE MTOJT0KECHUS;
— He (OpPMYIUPYET BRIBOJOB M 0000IIECHHUH.
10.3. TumoBbie KOHTPOJILHBIE 3aJJaHUS UITN UHBIC MATEPUATIBI.
Bormpocs! (3amaun) nis sk3aMeHa mpeacTaBieHbl B Taduie 15.
Tabmuna 15 — Borpocs! (3agaun) 1s 9K3aMeHa
Ne /it [Tepedyens BonmpocoB (3a1av) 1S IK3aMeHa Kon
MHIMKATOpa
Y4eOHbIM MJIaHOM HE IPEYCMOTPEHO
Ta6mmia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera
Kon
Ne i/t [Tepedens BompocoB (3a1a4) 1yist 3adeta / nudd. 3auerta HHKATOPA
1. KBanTOBO-MEXaHNYECKash MOJENb CTPOEHUS aTOMA. OIIK-1.3.1
OI1K-3.3.1
2. Atom. [lpunuun Heonpenenennoctu I eiizendepra. Ypasuenue [le OIIK-1.3.1
bpoitns. BonmnoBast GyHKIus. OIIK-3.3.1
3. VYpasuenue llpeaunrepa. Kantoblie uncna. [Ipunuun 3anpera OIIK-1.3.1
[Taynu. [IpaBuno Xynna, KiedkoBckoro OIlK-3.3.1
4. [lepnoauueckas cucrema J[.11. Menneneesa OIIK-1.3.1
OI1K-3.3.1
S. [leprogYHOCTS U3MEHEHUS CBOMCTB JIEMEHTOB: PauyC aTOMOB U OIIK-1.3.1
HMOHOB, SHEPTUY UOHU3ALIUH, CPOJCTBO K DJIEKTPOHY, OIIK-3.3.1
AJIEKTPOOTPULATEIIBHOCTD, OKUCIUTEIIbHO-BOCCTAHOBUTEIIbHAS OIIK-3.B.1
criocoOHocTh. CBsi3p I1.C. co cTpoeHuemM aroma.
6. OCHOBHBIE THUIIBI XUMHUYECKOH CBA3U. KOBaneHTHas CBS3b OIIK-1.3.1
OIIK-3.3.1
7. Teopus rubpuan3anuy u reoMeTpust Mosieky. [lomsipHocTs 1 OIIK-1.3.1
NOJIIPU3YEMOCTh KOBAJIGHTHOM CBSI3U M MOJIEKYJ OIIK-3.3.1
8. MexmModnekysipHble B3auMoAencTBUsA. BomopoaHas cBs3b. OIIK-1.3.1
OIIK-3.3.1
9. XuMu4eckas TepMOJMHAMUKA OIIK-1.3.1
OIIK-3.3.1
10. XuMHUYecKass KHHETHKA. XUMUUYECKOe PaBHOBECHE. OIIK-1.VY.1
OIIK-3.V.1
11. PactBopsl. CriocoOBI BEIpaXKEHUSI KOHIICHTPAIIUNA PACTBOPOB. OIIK-1.3.1
CaolicTBa pacTBOpOB OIIK-1.V.1
OIIK-3.V.1
OIIK-3.B.1
12. JucnepcHbie cucteMbl. [IoBepXHOCTHBIE SIBJICHUS OIIK-1.3.1
OIIK-1.V.1
OIIK-3.3.1
OIIK-3.B.1
13. PacTBOpBI 371€KTPOIUTOB. DIEKTPOIUTHYECKAS JUCCOLUALIUS OIIK-1.3.1
OIlK-1.V.1




OIIK-3.VY.1

14.

Juccomuanus BoAbl. Juccomuanus KUCIOT U OCHOBAHHIA.
Bonopoansiii mokaszarenb

OIIK-1.3.1
OIIK-1.V.1
OIIK-3.3.1
OIIK-3.VY.1

15.

[IpousBenenne pactBOpUMOCTH. IOHHO-OOMEHHBIE PEaKIIUH.
I'maponus coneil.

OIIK-1.3.1
OIIK-1.V.1
OIIK-3.3.1
OIIK-3.V.1
OIIK-3.B.1

16.

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC pCaKknuun

OIIK-1.3.1
OIIK-1.V.1
OIIK-3.3.1
OIIK-3.V.1
OIIK-3.B.1

17.

[TonsTne «3neKTPOAHBIN NOTEHIUAD. DIEKTPOXUMUYECKUE
IPOLECChl. DNEKTPOIIN3 PACIUIaBOB U PACTBOPOB

OIIK-1.3.1
OIIK-1.V.1
OIIK-3.3.1
OIIK-3.V.1
OIIK-3.B.1

18.

O6mue cBoiicTBa MeTauioB. Koppo3ust MmetamioB. MeTobl 3a1uThl
OT KOppO3uu

OIIK-1.3.1
OIIK-1.V.1
OIIK-3.3.1
OIIK-3.V.1
OIIK-3.B.1

19.

KoHncrpykunonnsie Metaisl. Amomuanid. Xpow. JKeneso.

OIIK-1.3.1
OIIK-3.3.1
OIIK-3.V.1
OIIK-3.B.1

20.

[Tomumepsr.

OIIK-1.3.1
OIIK-1.V.1
OIIK-3.3.1
OIIK-3.V.1

21.

Xumudeckast uAeHTU(OUKAIUS, aHATN3 BEIIeCTBA

OIIK-1.3.1
OIIK-1.V.1
OIIK-3.V.1
OIIK-3.B.1

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npeacrabieHsl B Tadbuuie 16.

Ta6muia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera

Ne i/t

[Tepeuens BonpocoB (3amav) myist 3adeta / nudd. 3auera

Kon

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

MpeICTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

[lepeyeHnp Tem [Uii KypCOBOTO TPOEKTHPOBAHUS/BBINOIHEHHS KypCOBOH pabOThI

Ne i/t

KYpCOBOI pabOThI

[TpumMepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHMS/BBIMOIHEHUS

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

WHJIMKaTOpa




Bonpocel s mpoBeneHUs MPOMEXKYTOUYHOM aTTeCTallMM B BHIE TECTHPOBAHUS
MpeACTaBICHBI B Tabnwuie 18.
Tabnuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

Kon

Ne mi/mm [IpuMepHBIil epedeHb BOPOCOB JIJIsl TECTOB
MHMKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOMIMXCS 3a04HON (hOpMBI
0o0ydJeHwus1, mpeacTaBiieHbl B Tadimie 19.

Tabmuua 19 — I[lepeyeHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

1 OHepreTuka XMMHUYECKHUX IIPOLIECCOB

1.1 Pacyer TermtoBbIX 3PPEKTOB XUMUUECKUX PEAKIIUNAC UCTIOIh30BAaHUEM
CTaHJAPTHBIX TEPMOJINHAMUYECKUX ()YHKIIUH.

1.2 DnemMeHThl XUMHUYECKOW TEPMOTMHAMUKHN

2 XuMuueckass KHHeTHUKa

2.1.MexaHu3M XUMHUYECKON PeaKIuu

2.2.CKOpoCTh XMMHUUYECKOH peakiun

2.3.BiausiHue KOHILIEHTpaluu peareHToB. OCHOBHOM 3aKOH KUHETUKHU
2.4 BnustHue TeMIieparypbl. DHEPrUsl akTUBALMU Ipoliecca.

2.5. Bnusinue katanmsartopa. [loHstue o katanuse

2.6. XMHUUYECKOE paBHOBECHE.

3 Ctpoenue aToma
3.1.KBaHTOBO-MeXaHHUYECKAsl MO/JIC]Ib CTPOCHHS aTOMa.

4 ITepnoamuecknii 3akoH. IlepHOAMIHOCTS CBONCTB XUMHUIECKHX MIEMEHTOB | MX COCITMHCHUM.

5 Xumuyeckas cBsi3b. CTpOEHHE MOJIEKYJI CTPOEHUE TBEPAOTO BEIIECTBA.

6 DJIeMEHTHI XUMHUH TTOJTYIIPOBOIHIKOB

7 PactBOpBI, TUCTIEpCHBIE CHCTEMBI, CITOCOOBI BRIPAYKEHUS COCTAaBa PACTBOPOB.
TepMonnHaMUYecKue XapaKTEPUCTUKH Mpoliecca 00pa3oBaHUs PACTBOPOB. CUIIbHBIC U
ca0ble SJIEKTPOIUTHI, HOHHBIC PABHOBECHSI B BOJHBIX PACTBOPAX, MPOU3BEICHHE
pacTBOPUMOCTHU

8 OneKTpoAHble NoTeHUMana . SNeKTpoABUXKYLLNE CUNbI.

9 DIEeKTPOTH3

10 Kopposus merannos

11 OU3UKO-XUMUYECKUE CBOMCTBA MOIUMEPOB.

10.4. Meroanueckue MaTepHuabl, OTIPEIEIISIONINE MIPOIIETYPhI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOpPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpYIOIIMX MOPAIOK U HPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
['VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTIIAHEI

[{enpr0 MUCHIUIUTAHBI SBISETCS — MOJYYCHHUE CTYJIEHTaMU HEOOXOIMMBIX 3HAHWUW, YMEHUN U
HABBIKOB B 00JIACTH XMMHH, YTO TTO3BOJIUT UM YCIIEITHO PElIaTh TEOPETHUECKUE U TIPAKTHIECKUE

3a/1a4yu B TEXHOJIOTUH MTPOU3BOJICTBA MATEPHAIIOB, SJIEMEHTOB, MPUOOPOB U CUCTEM;
OOyuaromuecs JOMKHBI OCBOUTh TUCIUILIMHY Ha YPOBHE, TIO3BOJISIONIEM UM MPUMEHUTH
HaBBIKH B chepe MPOrpaMMHOTO 0OeCTIeUeHHS U HH(POPMAIIMOHHO-U3MEPUTEITLHON TEXHOJIOTUH
B MPUOOPOCTPOCHUU; a TaKKE DIIEKTPOHHO-MEXaHWYECKUE, MArHUTHBIC, AJIEKTPOMATHUTHBIC,
ONTHYECKHE, TEIUIOPU3NYECKHE, aKyCTHUYECKHE W aKyCTOONTHYECKHUE METOMbI, IMOITYIHBIIETO




NOJTOTOBKY 10 0Opa3oBarenbHO# nporpamme Oakanaspa 12.03.01(01) IIpubGopoctpoenue mo
HaIlpaBJICHUIO «ABHAIIMOHHBIE IPUOOPHI U U3MEPUTEIILHO-BBIUUCIIUTEIbHBIE KOMITTIEKCHI»

11.1. Meroauyeckue yKazaHusi I OOYYarOIIMXCS 10 OCBOCHHIO JICKITMOHHOTO
Marepuana

OcHOBHOE Ha3HAauYeHHWE JICKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
rIyOoOKoe W SCHOE W3JNIOKeHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JEKIUU B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI TMOJYYUTHh BCIO MH(OPMAIUIO MO TeME, a B OCBOCHHH
dyHIaMEHTABHBIX TPOOJIeM JUCHHIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIIHX
JTOCTYDKCHUH HayYHOW MBICIH. B ydeOHOM mporiecce JIEKIUs BBITOJIHSIET METOA0JIO0THUYECKYIO,
OpPraHU3alMOHHYI0 U WH(POPMALMOHHYIO (YHKIMU. JIEKIusl pacKpbIBAaeT MOHATUWHBINA ammapar
KOHKPETHOM 00JiacTh 3HaHUs, €€ TpOoOJEMBbI, JaeT IeIbHOE MPEJCTaBICHUE O AWCIUILUIMHE,
MOKAa3bIBaCT B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMMU.

IInanupyeMble pe3yJabTaThl IIPH OCBOSHUHU 00YYAIONIMMUCS JIEKIIMOHHOI0 MaTepyaia.

— TIOJIy4YEHHUE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBA3AaHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K Ka)XKI0M KOHKPETHOM TEME;

— TIONy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIMOIaBaATEIIEM;

— pa3BuTHE NPO(ECCHOHANBHO-NENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbBHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHE HEOOXOAMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSITEIIHHOU PaOOTHI;

— TIONyYeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHA HAYKH W TEXHHUKH H O
MIPOTHO3€ WX Pa3BUTHS HA OJFMKAMIIINAE TOJIBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopMyTUPOBKax);

— TIOTy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM Pa3/laTOYHOr0 Marepuajga TMpHU TPOBEACHUU KOPOTKHX JTUCKYCCHUH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK I10 JTUCIUTIIHHE.

CTpyKTypa Opea0CTaBICHMS JEKIIMOHHOI0 MaTepHaia:

Berymiienue — 9acTh JEKINH, 1Ie]Tb KOTOPOH - 3aHHTEPECOBATh M HACTPOUTH ayTUTOPHIO Ha
BOCTIpUsATHE y4eOHOro Marepuana. B ero coctaB BXOAsT: (HOPMYIHPOBKA TEMBI JICKIIHH,
XapaKTePUCTHKA €€ — TPO(HEeCCHOHATLHON 3HAYMMOCTH, HOBU3HBI M CTETICHH M3y4ECHHOCTH, IEITH
JICKIIMW; W3JI0KEHUE TUTaHA JICKIMH, BKIIOYAIONIEr0 HAUMEHOBAHHMS — OCHOBHBIX BOIIPOCOB,
MOJJICKAITNX PACCMOTPEHUIO Ha JIEKIHWW; XapaKTEepPUCTUKA PEKOMEHIYyeMOU JHTepaTyphl,
HEOOXOUMOM JIUII OpraHW3alMd CaMOCTOSTEIBHOW pPabOTBI CTYJACHTOB; PETPOCICKIINS-
HAIIOMMHAHHAE O BOMPOCAX, PACCMOTPEHHBIX Ha— MPOIUION JIEKIHUU, CBSI3b UX C HOBBIM
MaTepuaioM, yKa3aHHe Ha €ro poiib, MECTO M 3HAY€HWE B JAHHOW AWCIUIUIMHE, a TaKXKe B
CUCTEME JPYTHX HayK.

OcHOBHasl YaCTh - U3JI0KEHUE COJIEPIKAHUS JICKITUH B CTPOTOM COOTBETCTBUU C
MPEUIOKECHHBIM TUIAHOM. BKITIOYaeT pacKphIBAIOIIMA TEeMYy JICKIIMH KOHIENTYadbHBIA U
dakTUYeCKUi MaTepual, €ro aHaiu3 W OIEHKY, pa3lInyHble CIOCOOBI apryMEHTalluu |
JTIOKA3aTeIbCTBA BBIABUTAEMbIX TCOPETHICCKHUX TTOJIOKECHUH.

3akiroueHre - TMOABEACHHME O0Omero wurora Jeknuu, o000IeHne wmarepuana,
(dbopMyIMpPOBKa BEIBOOB 10 TEME JICKIIUH; OTBETHI Ha BOIIPOCHI CTY/ICHTOB.

Jlis Hajuiekamero OCBOCHHSI Kypca XHUMHUHU HCHOJB3YIOTCS CIICIMATbHBIC HATJIsTHBIC
CPEJICTBA, C TOMOIIBIO KOTOPHIX MOXKHO IEpellaBaTh CTyJIEeHTaM WH(GOPMAIIMIO O BEHISCTBAX,
00BeKTax W CymecTBe (PU3MYECKMX U XUMHUYECKUX TMpeBpalieHuid. J|eMOHCTpanus OIBITOB,
MOJICITM KPUCTAJUTMYECKUX PEIIETOK, TAOJMIbI M IUIAKAThl ¢ SHEPreTUYCCKUMH JTHAarpaMMaMu
00pa30BaHUs MOJIEKYJI, peaKLUi C KaTalu3aTopaMH U 6€3 HUX U T.1.



OcyIecTBiIeHHEe KOHTPOJS 3a BEICHHEM CTYACHTAaMU KOHCIEKTa— JICKIUH; OKa3aHue
CTyJICHTaM ITOMOIIY B BEJICHWUHW 3allUCH JICKIWW — (AKICHTHPOBAHHWE HM3JIOKEHHUS MaTepHhalia
JIeKIMH, BBIJCIIEHUE TOJOCOM, MHTOHALMEH, TEMIIOM peud HauOosiee BaKHOW WHQOpMaLUH,
WCITOJIH30BaHUE T1ay3 ISl 3alUCH TAOJIHII, CXEM)

11.2. Meroauueckue ykazaHus I OOy4aroIIMXCS MO BBIMOJIHEHUIO JIa0OPaTOPHBIX
pabor

B xozme BeImonHEHHsS Ja0OpPaTOpHBIX paboT oOyyaromMHCsS JOJKEH YIrIyOuTh H
3aKpeNuTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJAJIETh COBPEMEHHOM METOJIMKONW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(UKAIMOHHONW XapaKTEPUCTHKONW OO0Yy4arolerocs.
Brimonnenue 1abopaTopHbIX paboOT COCTOUT M3 IKCIEPUMEHTANIbHO-TPAKTUYECKOM, pacuyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATUH.

BrimonHenne nmabGopaToOpHBIX pabOT OO0ydaromUMCS SBISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] TUCHMIUIMHBI, OIpeNeIsieMOoi y4eOHbIM IIJJAHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreunBaroIUM pPelIeHre CIEeTYIOIMNX OCHOBHBIX 3aj1a4 00y4Jarolerocs:

— NpUOOpETeHNE HABBIKOB MCCIIEIOBAHUS MPOIIECCOB, SBICHUNA U 0OBEKTOB, U3y4aeMbIX
B paMKax JaHHOW JUCIUILIMHBL,

— 3aKpeIyIeHue, Pa3BUTHE M JETAIU3alMs TEOPETHUECKUX 3HAHUM, IOMYyYeHHBIX Ha
JCKITHSIX;

— TIOJIyYeHHE HOBOM MH(POPMAIIUH 110 U3YyIaeMOU TUCIUILINHE;

— TpuoOpeTeHne HABBIKOB CAMOCTOSITEILHON pabOThI ¢ TaOOPAaTOPHBIM 000PYIOBAHHEM
U Ipudbopam

— 3amanue U TpeOOBaHKA K HPOBENEHHUIO JIA0OPATOPHBIX padoT

3ananue u TpPeOOBaHUS K BBITIOJHEHUIO JIA0OPATOPHBIX PabOT MPHUBEACHBI B METOIUYECKUX
YKa3aHUSIX:

- Xumus : XMMHYECKHUE PEAKLIUH, BBI3BIBAIOIIUE AIEKTPUUECKUN TOK, JIEKTPOIHBIE
MOTEHINANBI U SJIEKTPOJIBHKYIIME CHIIBI : [ DNEKTPOHHBIN pECypc| : METOANYECKHE YKa3aHUs K
BBITIOJIHEHHIO JTabopaTtopHoil padoTsl / C.-IleTepl. roc. yH-T a3pOKOCM. TPHUOOPOCTPOCHUS |
coct.: }O. C. Hukomnaes, T. E. KpbiioBa. - Onektpon. TekcroBbie naH. - CII0. : U3n-Bo I'YAII,
2015.-19c.

- Xumus. TernoBoit 3¢ ekt (3HTANBINSA) XUMUYECKON peakiuu : [ DIeKTpOHHBIN
pecypc] : MeTouYecKue YKa3aHus K BBINOJIHEHHIO TabopaTopHo#t paboTsl / C.-Iletepb. roc. yH-
T a’pokocM. nipudopoctpoenus ; cocT.: FO. C. Huxomnaes, T. E. KpsinoBa. - DiekTpoH.
texcToBbIe JaH. - CIIO. : U3a-Bo I'YAII 2015.-17 c.

Crpykrypa u popma otdera o 1abopaTopHO padoTe
1. Ilenb paGoTHLI.

2. JlaGopaTtopHoe 000pyIOBaHHE.
3. Omnwucanue 3KCIIEPUMEHTA.
4. OOpaboTka pe3yabTaToB

TpeboBanus k opopMIIEHHIO OTUETa O TabOpaTOPHOH padboTe

1. Otuér noiKeH coaepKaTb THUTYJIbHBIA JIUCT, @ €ro COJEP)KaHUE COOTBETCTBOBATH
opopmienuto, cormacio ['OCT 7.32-2017. (3amosiHEHHBIC TaOJHIBI C TIOJYYCHHBIMU
OKCIEPUMEHTAJIbHBIMI  JaHHbIMK) HopmaTWBHas  IOKyMeHTanus, HeoOXoaumas  JUIs
odopmiteHus, IpuBeeHa Ha 1eKTpoHHOM pecypce I'Y ATl https//guap.ru/standart/doc



BrimmotHeHBI HEOOXOIUMBIE PACUETHI.
[Toctpoens! rpaduveckie 3aBUCUMOCTH OT 33/IaHHBIX TTapaMETPOB.
CrenaHbl BEIBOJEL.

a s wn

BeImonHeHbsl KOHTPOJIBHBIE 3a/1aHUS HAa TeMy J1abopaTopHON paboThI

11.3. Meroauyeckue ykazaHus JUisl OOyJarOIIUXCS 10 TPOXOXKICHUIO CaMOCTOSTEIbHOMN
paboThI
B X071 BBINOIHEHUS! CAMOCTOSITEILHON pabOThI, 00YJaOLTHIICS BBIOIHAET KOHTPOJIBHYIO

paboTy, 3aJaHusl HAXOASITCA B y4eOHO-METOAMYECKOM TOCOOUH, BEUIO)KEHHON B TUYHOM
KabnHeTe y 00yJaromero mno 3aoyHoi ¢popme. O0mas xumus: yueono-metoz.nmocooue / T.E.
Kpsinosa . —CI16.:I'YAII, 2016-98c. ( ¢ KOHTPOIBHBIMU 33/1aHUSIMH )
MertoandeckuMu MaTepraIaMy, HaPaBJISIONIME CAMOCTOSATENIEHYIO paboTy 00yJarommxcs
SIBIISTFOTCSL:
y4eOHO-METOIUUECKUN MaTepHall 1Mo TUCIHUILINHE;
OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIC MTPOIIECCHI : [ DIEKTPOHHBIN pecypc] : yueOHoe mocooue

/ T. E. Kpsinosa, T. Y. @omuuesa ; C.-Iletep6. roc. yH-T a3poKOCM. MPHUOOPOCTPOCHHUS. -
DneKTpoH. TeKCToBbIe naH. - CankT-IlerepOypr : U3a-so ['YAIL 2019.-77 ¢

Xumusi. OCHOBHBIE CTEXMOMETPUYECKHE 3aKOHBI, CTPOCHHE BEIIECTBA, TEPMOJINHAMHUKA,
KUHETHKA, PACTBOPBI, JEKTPOXUMUS: [ DIEKTPOHHBIN pecypc] : yuebnoe nmocodbue / T. E.
Kpeutosa, T. . ®omuuesa ; C.-Iletepl. roc. yH-T a9pOKOCM. TPUOOPOCTPOCHUS. - DIECKTPOH.
TekcToBble AaH. - Cankt-IlerepOypr : M3a-Bo I'YAIL 2020. - 148 c.

B mporecce BBIMOTHEHHUS CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gopmupyercs
nenecooOpa3Hoe IIaHUPOBaHUE paboyuero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHWM M CHCTEMAaTH3allUU MPUOOpETaeMbIX 3HAHUM, 00eCredrBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TIEpUOJ OOYUYEHHS, TIOMOTAaeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyecKUMH ~ MaTepuallaMH,  HaNpaBISIONIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIIUXCS SIBISIFOTCS:

— y4e0HO-METOIMYECKUI MaTepruall 1o TUCIHUILIUHE; TO

CCBUIKA HA MaTepHajIbl HEOOXOIUMBIE JIIS BBITIOJTHEHUST KOHTPOJIBHOM PaOOTHI:
http://lib.aanet.ru/jirbis2/index.php?

11.4. Meroauueckue yKazaHusi JUIsi OOyYaroOIIMXCS MO MPOXOXKICHHIO TEKYIIETOo
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauecTBAa 3HAHUMI
00y4aroIuXcsl, OCYLIECTBIAEMOIO B TEYEHUE CEMECTpa C IEJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLUIUIAHBI.

Texymuii KOHTPOJIb OCYIIECTBIISETCS MPOBEPKOW BBIMOJHEHHON KOHTPOJBHON pPabOThI
CTYZICHTOM, B pe3yJIbTaTe JOKHA OBITh 3a4TEHA 10 aTTEeCTalluu

11.5. Metoau4ieckue yKka3zaHUs I OOy4YaIOIUXCsS MO MPOXOKIACHUIO MPOMEKYTOUHON
aTTeCTalMU.

[IpomexyTouHass  arrectanus  OOyYaIOIIUXCS  MPEAYyCMaTpUBAeT  OIICHHBAHHE
MIPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3YJIbTaTOB OOyYeHHS MO AuciuiuinHe. OHa BKIIOYAET B
ceOs:

— 9K3aMeH — (opma OIEHKH 3HaHUM, IOJTYYEHHBIX OOYYarOIIMMCS B MPOIECCE
W3Y4YEHUS BCEH MAMCITUIUITMHBI MJIM €€ YacCTH, HAaBBIKOB CAMOCTOSITEIBHON PabOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pEHIeHUsl MPAKTHUYECKUX 3a1ady. OJK3aMEH, KakK IPaBUJIO, MPOBOAMUTCS B
MeproJ; SK3aMEHAIIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTIUYHOY,
«XOPOLIOY, KYTOBIETBOPUTEILHOY, «HEYIOBIECTBOPUTEIHHOY


http://lib.aanet.ru/jirbis2/index.php

Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHrne N3MEHEHHUH W JOTTOTHEHUH

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




	1.1 Расчет тепловых эффектов химических реакцийс использованием стандартных термодинамических функций.
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