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AHHOTaNus

JucuunnuHa «XuMus» BXOAUT B 00pa30BaTENbHYIO IPOrpaMMy BBICHIETO OOpa30BaHUS
— mporpaMMy OakajaBpuaTa II0 HampaBJICHUIO MNOAroTOBKM/ crernuanbHocT 16.03.01
«Texnuueckass ¢u3nka» HampaBieHHOCTH «®DuU3NYECKUe METOJbl KOHTpOJIA KadecTBa U
TUArHOCTHKWY. JlucuurnnHa peanusyercs Kadeapoi «NeSy.

JlucuuniuHa HaleaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

OIIK-1 «Cmocoben ucmosib30BaTh (hyHIAaMEHTaJIbHBIE 3aKOHBI HMPUPOABI U OCHOBHBIC
3aKOHBI €CTECTBEHHOHAYYHbIX TUCIUILIUH B TPO(GECCHOHATIBLHOM NESTEIIbHOCTI

Conepsxkanue TUCUUILIMHBI OXBATHIBAET KPYT BOIPOCOB, CBSA3AHHBIX C O3HAKOMJICHHEM
UCTOPUHM XHUMHUH, a TaKXKe C OCHOBHBIMU HAINpPaBICHUSIMH U TEHICHIHUSIMH pa3BUTHUS
COBPEMEHHON XUMHU. JTa HayKa H3ydyaeT MaTepHAIbHBIA MHUP, 3aKOHBI €ro pa3BUTHA,
cnenupuUecKyro XUMHUYECKylo (opmy ABMKeHHs Marepud. B mporecce u3ydeHHs] XUMUU
BbIpa0AThIBACTCS HAYYHBIM B3IJIS] HA MUP. 3HAHUE XUMHUU HEOOXOAMMO JUISl TIJI0JIOTBOPHOM
TBOPUYECKOH JeATelNbHOCTH OakanaBpa 000N HampaBiICHHOCTH. 3HAHWE XHMHH I103BOJISIET
c(OpMHPOBATh COBPEMEHHOE HAyYyHOE MPEJCTaBICHHE O MATEPUU, BEIISCTBE KaK OJHOM W3
BUJIOB JIBMKYIIICHCS MaTepUu, MEXaHU3ME MPEBPAIICHU XUMUYECKUX COCTUHEHHH, CBOMCTBAX
MaTepUaJIOB O XMMUUYECKHUX IMPOIeccax B COBpeMEHHOM TexHuKe. [Ipu m3yueHun Kypca XuMuu
HEOOXOJUMO MPOYHO YCBOHTH OCHOBHBIE 3aKOHBI, OBNIAJIETh TEXHUKONW XHMHUYECKHX pPaCUETOB,
BBIPa0OTaTh HABBIKH CAMOCTOSITCILHOTO BBIMOJHCHHSI XHMHYECKUX JKCIEPUMEHTOB U
0000menuss  ¢dakrtoB. [loHMMaHWe  3aKOHOB XHMHH TIOMOXXET CTYJIEHTY B pELICHUU
9KOJOTUYECKUX TMpobseM. 3HaHWE Kypca XHMHUHM HEOOXOAUMO W IS TOCIETYIOIIETro
YCIEIIHOTO U3yYeHUS CIeIHATbHBIX JUCLIUTIINH.

[IpenogaBanue JUCHUILIMHBI TPEAyCMaTpUBaeT CleAyrone (GopMbl OpraHU3aIIN
yueOHOro mpoiiecca: JIeKIHuu, 1a00paTopHble paboThl, CAMOCTOSATENbHAS paboTa 00y4aroIerocs,
KOHCYJIbTAIINH.

[IporpaMMo#l IHUCHUIUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUYHAS aTTecTalus B hopme TudPepeHIIMPOBAHHOTO 3a4eTa.

OO6mias TpyA0EMKOCTh OCBOEHUS AMCIMILIUHBI COCTABISET 3 3aueTHBIX eAuHMIbI, 108
4acoB.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKHUM ».

1. IlepeudeHb MIaHUPYEMBIX PE3YIHTATOB O0YUEHHUS 110 AUCLUILIIMHE
1.1. Ilenu mpenoaaBaHus AUCIHUILTMHbBI



Llenb naHHOW NUCHMIUIMHBI — YCBOGHHUE CTYJCHTAMHU TEOPETHUUYECKHX OCHOB OOIIeH XUMuUH,
XMMHU B@)XKHEHIIMX OJJIEMEHTOB M WX HEOPraHMYeCKMX COEAMHEHHH, (OopMHpOBaHUE
XUMHUYECKOTO MBIIUICHHUSI Y CTYACHTOB, Pa3BUTHE HABBIKOB HCIIOJIB30BAHUS CBEIEHHUH O
(U3UKO-XMMHUYECKMX CBOMCTBAX pAa3JIUYHBIX CHCTEM [Uld CHHTE3a COOTBETCTBYIOLIUX
COCIMHEHUH, BHIIOJIHEHHE TEPMOJMHAMUYECKIX U KHHETUYECKHX pacueToB. [IprnoOperenue
HEKOTOPOT'0 OIbITa 3KCIEPUMEHTAJIBHBIX UCCIIEAOBAHUM 1 pa3pabOTKU HOBBIX METOJOB
CHHTE3a M TPHUIAHUS MarTepuajgaM 3aJaHHOW CTPYKTYpbl, U KOMIUIEKCA CBOWCTB.
[IpencraBieHne BO3MOXKHOCTU CTYJEHTaM pa3BUTh U IPOJEMOHCTPUPOBATh HABBIKU B
00J1aCTH MHHOBALIMOHHBIX TEXHOJIOTUH

1.2. JlucumnivHa BXOIUT B COCTaB 00s3aTeIbHON YacTU 00pa30BaTeIbHON POrpaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB OOYUYEHUS MO AUCLUIUINHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHus AUCLMILIMHBI O0OydYaroUuiics AOKEH 00JjanaTh CieIyOLIUMU
KOMITETEHIIMSIMUA HJT UX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHHS IPUBEACHHI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMNA U HHINKATOPOB MX JOCTHXKEHHS

Kareropus (rpynna) Kon n HanmeHoBaHue Konx n HauMeHoBaHMEe HHAMKATOpa
KOMITETCHIINH KOMITCTCHITHT JIOCTH>KCHHS] KOMIIETEHIIUU
OIIK-1 Cnocoben
OIIK-1.3.1 3HaTh OCHOBHBIC IIOJI0KEHHS,
UCII0JIb30BaTh
METO/Ibl U 3aKOHBI €CTECTBEHHO-HAYUYHBIX
dbyHIaMEHTaIbHBIC
3aKOHBI IPUPOJIBI U AHCHHTLITHH
O6menpodeccruoHanbHbIE pHp OIIK-1.B.1 Bnagerp MeTOIaMU U
OCHOBHBIE 3aKOHBI
KOMIIETEHILIUH CpeCTBaMU €CTECTBEHHO-HAYUYHBIX
€CTECTBEHHOHAYYHbIX
JTMCUHUILIINH, HAaBBIKAMH 110 (HOPMHUPOBAHHIO
JTUCLUILINH B
. Y Pa3BUTHIO €CTECTBEHHO-HAYYHOTO,
npodeccuoHanbHOM
WH)XEHEPHOTO MBIIJICHUS
NeSATETbHOCTH

2. Mecro nucuuruinHbL B cTpykType OI1

JucnunimHa Oazupyercss Ha 3HAHUAX, paHee NPUOOPETEHHBIX O0yJarolIMMHCS MPHU W3Y4YE€HUU
CIIEYIOIINX JUCLHUIUINH:
— Owusuka,

— Maremaruka. AHanTUTHYECKasi FEOMETPHS U JIMHEiHas anre0pa.

3HaHMs, TIOJIyYEHHBIE MIpUM M3YYEHUM Marepuaja JaHHOM JHUCLUUIUIMHBI, HMMEIOT Kak
CaMOCTOSITEIILHOE 3HAYEHHUE, TaK U UCIIOJIB3YIOTCS IPU U3YUYEHUHU APYTUX JUCILUTUINH:
— Marepuanosencnue;

— DIIeKTPOHMKA;
— be3onacHOCTb KHU3HEACATETLHOCTH;

— DKoJorus;

DJIEKTPOTEXHUKA

3. O0beM U TPYAOEMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 10 TUCIUILIMNHE (M paclpeielieHne 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.




Tabmuna 2 — O6beM U TPYI0EMKOCTh TUCIUIIITUHbI

TpynoeMKkocTs 1o
Bun yuebnoit paboTtbl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKocma OuUCUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npakmuyecKkoil no020moeKu
AyoumopHnuie 3anamus, BCEro vac. ol ol
B TOM YHCIIE:
nexiuu (JI), (dac) 34 34
npaktuueckue/cemunapckue 3ansatus  (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (4ac) 57 57
Buo npomesxxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, M. Hudod. 3au.
D3, ) 3au.

*x

IIpumeuanue: xkaHaumaTCKUil Sk3aMeH
4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHAM 3aHATHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznenbl, TeMbl JUCITUTIITMHBI Jlexkuun | 113 (C3) JIP KII CPC
(gac) (gac) (dac) (dac) (dac)
Cemectp 2
Pazgen 1: Beenenue B XumMuro 2 5 7
Tewma 1.1.1TonsTue BeuecTsa u 1 1 1

XUMHYECKOU pCaKknunn, OCHOBHBLIC
OIIPCACIICHUS.

Tema 1.2 0,5 2 3
CrexroMeTpuuecKrue 3aKOHBI.
dyHIaMEHTATBHBIC TTOHSTHS H 3aKOHBI

XAMUH.
Tema 1.3.CniocoOs1 onpeieneHus 0,5 2 3
KOJIMYECTBA BEIIECTBA, 3aKOH

3KBUBAJICHTOB.

Paznen 2: CtpoeHue BemniecTBa 10 - 10
Tema 2.1. OcHOBHEIE CBEIEHUSI O 2 2

CTPOCHUHU ATOMOB; KBAHTOBBIC YHCJIA.




Tema 2.2. Ilepuoanueckuii 3aK0H
J.N.Menneneena.

Tema 2.3. XumMuueckas CBI3b, BUbI
XUMHAYECKOH CBSI3H.

Tema2.4. MeToJ1 BaJICHTHBIX CBS3CH,
KOBAJICHTHAS CBS3b.

Tema2.5. Metoa MONEKyISPHBIX
opOuTanei.

Tema2.6. HeBasieHTHBIE THUIIBI CBSI3EH:
HOHHAs CBSI3b, METAJIMYECKAsI CBA3b,
BOJIOpOJIHAs CBsI3b, CHJIbI BaH-aep-
Baansbca.

Pazzen 3:XuMuueckue CUCTEMEL.
OO61mue 3aKOHOMEPHOCTH XUMHUYECKHUX
MPOIIECCOB.

14

20

Tewma 3.1. DHepreTuka XMMH4YECKUX
MIPOLIECCOB, BHYTPEHHSIS SHEPTHS,
SHTAJIBINSA, YHTPOTIHSL.

Tewma 3.2. sneprus ['m60ca,
HaIPaBJICHHOCTh XUMUYECKUX
MPOIIECCOB, XUMHYECKOE U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTb XMMHUECKON
peaKiuy 1 METO/IbI €€ PEryINPOBaHMUS,
3aKOH JIEUCTBHS Macc,

Tema3.4. DHeprus akTUBaIUH,
ypaBHEHHE AppeHunyca, mpaBuiio BaHT-
l'odda, katanuzarops! u
KaTaJTUTHYECKUE CUCTEMBI.

Tema 3.5. PacTBopHl, AuiciepcHbIE
CHUCTCEMBI, CIIOCOOBI BBIPpAXXCHUA COCTaBa
pacTBOpOB,

Tema3.6. DneKkTpoauTHIeCcKas
JUCCOIMAIMs, BOJHBIE PACTBOPHI
3JEKTPOJIUTOB, BOAOPOIHBIN
MOKa3areib, PEaKuu OOMeHa,




TUAPOIIU3 COJICH.

Tema3.7. CpoiicTBa pa30aBICHHBIX 2 4

PacTBOPOB HEINEKTPOJIUTOB, BOJTHBIC

PacTBOPBI ANEKTPOJIUTOB, 3aKOH

pazbasnenust OcTBanbaa, 3aKOHBI

Paymns.

Paznen 4. OcHoBbI 4 8 14

ANMEKTPOXUMUYECKUX TPOIECCOB.

Tema 4. 1.0KUCIUTENIBHO- 1 2

BOCCTaHOBUTEIIHHBIC PEAKIIHH

Tema 4.2 . XUMHUYECKHNE UCTOYHHKHU 1 4 4

ANEKTPUYECKOTO TOKa. ['anpbBaHMYECKHe

AJIEMEHTHI.

Tewma 4.3. DnexTpoin3, 3aKOHbI 1 4

®dapanest.

Tema 4.4. Koppo3us u 60pb0a ¢ Hel. 1 4 4

Paznen 5:CBoiicTBa MPOMBIIIEHHO- 4 6

BXHBIX 3JIEMCHTOB U UX COCIIMHCHUHN

Tema 5.1. Knaccel xuMuyeckux 2 4

COEAMHEHHH, CBOMCTBA IPOMBILIJIEHHO

Ba)KHBIX DJIEMEHTOB U UX COCTMHEHUHU.

Tema 5.2. Xumuueckas 2 2

uneHTudukanus. Meroab

XUMHYECKOTO UCCIICJIOBAHMS U aHATH3a

BEILIECTB U UX IIPEBPALLECHUMN.

Htoro B cemectpe: 34 17 S7

HUroro: 34 17 57

[IpakTHdeckass MOATOTOBKA 3aKIOYaeTCs HEMOCPEJICTBEHHOM  BBITIOJIHEHUU

OOyJarOIMUMUCS  OINpPENCICHHBIX  TPYAOBBIX CBSI3aHHBIX Oymymei

HpO(I)CCCHOHaHBHOﬁ JACATCIIBHOCTBIO.

4.2. ConepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHATHH.

Copep:xanue pa3elioB U TeM JIEKIIMOHHBIX 3aHITHI IPUBEACHO B Ta0nHIIE 4.
Ta6muma 4 — ConepxaHue pa3zesioB U TeM JIEKIIMOHHOTO IUKJIa




Howmep
paznena

Ha3zBanue u conep:kanue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHATHI

Pazgen 1

BBenenue B XuMuio.

Tema 1.1.

Ilonstue BCIICCTBaA H XHUMHYCCKOMN p€akuru, OCHOBHBIC TIIOHATHUA U
OIPCACIICHUS.

Tema 1.2.

CrexuoMerpuueckre 3akoHbl. OyHAaMEHTaIbHbIE MOHATUS M 3aKOHBI XUMUU:
3aKOH COXPAaHEHUs Macchl, 3aKOH IIOCTOSIHCTBA COCTaBa BELIECTBA, 3aKOH
KpaTHBIX OTHOLIEHWH, 3aKOH OOBEMHBIX OTHOLIEHUH. 3akoH ABoraipo,
CJICICTBUS 3aKOHAa ABOrajpo.

Tema 1.3.

CrnocoObl ompeneneHuss KOJIMYECTBA BEUIECTBA, 3aKOH 3KBUBAJICHTOB. Pacuér
M’ (MOJISIpHBIX Macc SKBUBAJICHTOB) /ISl IPOCTHIX BELIECTB, OKCHIOB, KHCIIOT,
OCHOBaHMH, conel. DaKTop SKBUBAJIECHTHOCTH.

Paznen 2:

CtpoeHue BelecTna.

Tema 2.1.

OCHOBHBIE CBEJIEHHUSI O CTPOEHHHM aTOMOB; KBaHTOBO-MEXaHHWYECKass MOJEIb
atoma. OpOuTanb, KBAaHTOBEIC uncia, ypaBHenue llpénunrepa, ypasuenue Jle-
bpoiins, ypaBHenue Ilmanka, mnpuHIMn HeompenenéHHoctu I'eizenOepra.
OneKTpoHHO-rpaduueckue GOpMyIIbl.

Tema 2.2.

Ilepuonnueckuii 3axkon J[.M.Menneneesa, cBsi3p [1.C. co cTpoeHuem aroma.
[lepuonpl, Tpynmbl, JUaroHajdbHas 3aBUCUMOCTb. 3aKOHOMEPHBIE WU3MEHEHUS
CBOMCTB DJIEMEHTOB U coeAuHeHuid (3(PPeKTUBHBIA paguyc, SHEPruu
MOHU3AIMH M CPOJICTBA K DJIEKTPOHY, AJICKTPOOTPUIIATEIHLHOCTD).

Tema 2.3.

XuMudeckasi CBSI3b, BUJIBI XUMHUYECKOH CBs3U. B030ykn€HHOE M HOpMabHOE
COCTOSIHME aToma. ['mOpuamsanus SJIEKTPOHHBIX  oOmakoB. CrocoObl
NEePEKPhIBaHUS 3JCKTPOHHBIX OOJIAKOB, CHUIMa- MH-JeIbTa-TIePEKPHIBAHHUS.
[IpocTpaHcTBEHHAs CTPYKTYpa MOJICKYIL.

Tema 2.4.

MeTo/1 BalIeHTHBIX CBfA3€H, Crmoco0 0O0pa30BaHMS KOBAJCHTHOW CBS3H METOJ
Jlonnona u I'eittiepa. I1ogapHOCTH CBSA3M CBOMCTBA KOBAJIEHTHOM CBSI3H.

Tema 2.5.

Meron monekysipHbIX opOuTaneid. [lopsmok u sHeprus cBszu. CBsA3bIBAIOIINE
U Pa3phIXJISIONINE OPOUTANIH.

Tema 2.6

HeBanenrtuslie TUINBl CBA3€H: WOHHAs CBS3b, METAIJIMYECKAs CBS3b,
BOJIOpPOJHAs CBs3b, cuibl Ban-nep-Baansca. Kommnekcuble coequnenus. Ponb
KOMILUIEKCHBIX COEAMHEHUH B MPUPOJE U TeXHUKE. Teopusi KpUCTAIIIMYECKOTO
noJig. KonieHcupoBaHHOE cOCTOsSIHME BellecTBa. TBep/ible BEleCTBa.

Paznen 3

XHUMHYECKHE CHCTEMBI. O6H_II/IG 3aKOHOMCPHOCTH XUMHNYCCKUX ITPOLICCCOB.

Tema 3.1.

DHepreTuka XMMHYECKHUX MPOIECCOB, BHYTPEHHSSI SHEPTHs, TEII0BOH ekt
XUMHUYECKUX peakuui, 1-i, 2-i, 3-il 3aKOHBI TEPMOJAMHAMUKH, DHTPOMHU, KaK
(YHKIMS COCTOSTHUSA, SHTAIBIUS. XUMUYECKUM MMOTEHITHAT.

Tema 3.2.

sHeprusi ['mb0ca, HampaBIEHHOCTb XMMMUYECKHUX IPOLIECCOB, XUMHUYECKOE U
(ha30BOE paBHOBECHE.

Tema 3.3.

CKOpOCTh XUMUYECKON PEAKIINN U METOIbI €€ PETYINPOBAHUS, 3aKOH IeHCTBUS
Mmacc. YpaBHeHue ['ynbOepra m Baare. MonekynapHOCTb peakiuu, MOpPsSI0K
peakuuu. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peakUuud OT KOHIEHTpaIUH.
KoHcTaHnTa cKOpocTH (PM3NYECKU CMBICIL.

Tema 3.4

DOHeprus akTUBalUHU, YypaBHeHHEe AppeHuyca, mnpasuio Baur-T'odda,
KaTaJM3aToOphl U KaTaJIUTHYECKUe cucTeMbl. OCHOBHOM MOCTYNIAT XUMUYECKOM
KHHETHKHM, KWHETHYECKOe ypaBHEHHE. BimsHue Temreparypsl Ha CKOPOCTh
XUMUYECKOM peakiuy, ypaBHeHHE AppeHunyca. MexaHu3M NpOTeKaHUs
KaTAIATHIECKUX peakimid. XuMudeckoe pasHoBecue npuaun Jle-11larense.

Tema 3.5

PacTBOpBI, AMCIIEPCHBIE CHUCTEMBI, CIIOCOOBI BBIPAXKEHUS COCTaBa PacTBOPOB.
TepMonnHaMuyeckue XapaKTEpUCTUKU Tpoliecca 0Opa3oBaHMsSI PAcTBOPOB.
CHJIbHBIE U ca0ble 3JeKTPOJIUTHI, HOHHBIE PAaBHOBECHS B BOJHBIX PacTBOpPAX,
MIPOM3BE/IEHNE PACTBOPUMOCTH




Howmep
paznena

Ha3zBanue u conep:kanue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHATHI

Tema 3.6

DNeKTpoIUTHYECKasT JIUCCOLUALNS, BOJIHBIE  PACTBOPBI
BOJIOPOJIHBIN NIOKA3aTelb, PEaKLIUU OOMEHA, THAPOJIU3 COJIEH.

OJICKTPOJIUTOB,

Tema 3.7

CpoiicTBa pa30aBIIEHHBIX PacTBOPOB HEdNEKTPOJauTOB, KomuratuBHbIE
CBOMCTBa pacTBOpoB, 3akoHbl Payms. Kpuockomuss  D0ymamockomusi.
OcMmoTnyeckoe napienue. 3akoH I 'eapu. M3oronndeckuii KodppuimeHT.

Pasnen 4.

OCHOBBI 3JIEKTPOXUMHUYECKUX ITPOLIECCOB.

Tema 4.1.

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKluu, 3J'I€KTpOHHBII71 6anch,

MOJISIpHBIe MAacCChl OKBUBAJICHTOB OKHMCJIHUTECIIA U BOCCTAHOBUTCIIA.

Tema 4.2.

XHWMHYECKUE HCTOYHUKH 3JIEKTPUYECKOTO TOKa. ['allbBaHMYECKHUE HJIEMEHTBHI,
CTaHJAPTHBIC JJIEKTPOJHBIC IOTEHUHAbl. J[BOMHOW 3JIEKTPUYECKHMM CIION.
VYpaBHenue HepHcta. PaBHOBECHBIN. AEKTPOAHBIN moTeHIMan. CTaHaapTHBIN
BOJOPOAHBIN 3JIEKTPOL.

Tema 4.3.

OnexTponus, 3akoHbl Papanes KartogHble U aHOJHBIE IPOLIECCH! PACTBOPOB U
pacIaBoB AJIEKTPOJIUTOB.

Tema 4.4

Koppo3zus u ©Ooppba ¢ Hell. VYpaBHEHMS KOPpPO3UIHBIX IIPOLECCOB C
KHUCJIOPOAHOM U BOAOPOAHOH nenomnspusanueil. CriocoOsl 3alUThl OT KOPPO3UU
— XUMHYCCKHUC, IJICKTPOXHUMHNYCCKUC (MeTaJIJII/IquKI/IC- KaTOAHBIC, AHOJHBIC
NOKpHITHS). JIernpoBaHHe METaJLIOB.

Paznen 5.

CroiicTBa IMPOMBIIIJICHHO BAaXXHBIX 3JICMCHTOB U HX COCIII/IHGHI/If/'I. IMMOJIY4YCHHEC
MeETaJlJIOB. MeTallTn4yecKue CIUIaBbl U KOMIIO3UTHI.

Tema 5.1.

Knaccel XMMHYECKHX COEIMHEHHI, CBOWCTBA MPOMBIILUICHHO BaKHBIX
3JIEMEHTOB U UX coennHeHui Kommnosuimonneie Matepuaibl. Kepmetsl. Xumus
metawioB (Al,Fe, Sn,Pb,Mo) Xumus nemeramios: C,Si,S , dhymiepeH, kapOuH.
TommBa (TBEpHOE, XKMIKOE, ra30BOE), CMAa304YHbIE MaTepHalbl, MOTOPHBIC
Macia.

Tema 5.2.

Xumuyeckas wujaeHTUGUKANUA. MeToAbl XHUMHUYECKOTO HCCIEIOBaHUS H
aHainu3a BEIIECTB M MX NOpeBpanieHuid. KayecTBEHHBIN M KOJIWYECTBEHHBIN
aHanus. (I'paBUMeTpUYecKuii, THTPUMETPHUUECKHUNA, KOMILIEKCOHOMETPHYECKHIA
METO/Ibl aHAJIN3A).

4.3. Tlpaktudeckue (cCeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTHUECKUX 3aHATHIA U UX TPYAOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

/o

No | Temsbl npakTUYECKUX
3aHATUN

N3 Hux No
@DopMBI TPAKTHIECKHUX
3aHATUN (uac)

(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Tabmuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh

Ne
n/

3 aux Ne
MPAaKTUYECK | pa3zel

Tpynoemko

HaumenoBanne nabopatopHbIX padboT
CTb, (4ac)

TpynoeMKocTh, |IpakTHUYECKOI |pa3aeina
NOJArOTOBKH, |IACLUI




o a
MOJATOTOBK | JMCIIHIT
", (4ac) JIUHBI
Cemectp 2
1 | Crexuomerpuueckue 3akoHbl. DyHIaMEHTATBHBIC 2 1
MOHATHSI ¥ 3aKOHBI XUMHUHU. CIIOCOOBI OnpeeNICHUs
KOJIMUECTBA BEIIECTBA.
2 | Onpenenenne M’ 5KBHBaJIEHTa METaJLIA. 3 1
Onpenenenne  TemioBoro  3¢¢ekra  peakuuu 4 3
3 | meliTpanu3aiuu.
4 N3Mepenne u pacuer 3JeKTPOIHBIX TOTEHIHAIIOB 4 4
MeTtauioB U DJIC ragbBaHMYECKUX 3JIEMEHTOB.
XuMUYecKass W JJIEKTPOXMMHUYECKAs KOppO3us, 4 4
HccnenoBanue KOppo3UH METAIIIOB U ONpEAeTICHUE
uHTHOUTOpHOTO Y hekTa
Bcero 17

4.5. KypcoBoe npoeKkTHpoBaHHEe/ BHIIOTHEHUE KypCOBOU PabOTHI
Y4eOHbIM MJIAHOM HE IPESyCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronIuxcs
Buiel caMocTosITeNbHOM pabOThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThI U €€ TPYAO0EMKOCTh
Bcero, | Cemectp 2,

Buna camocrosTenbHOM paboThI

qac qac
1 2 3
I/I3y‘IeHI/Ie TCOPCTUYCCKOI'O MaTCpurajia 32 32

quciumingel (TO)
PacuetHo-rpaduueckue 3aganus (PI'3) 2 2
[ToaroToBka K TEKylieMy KOHTPOJIIO 7 7
ycneBaemoctu (TKVY)
Jomamraee 3amganue (/13) 10 10
IToaroToBKa K MpOMEKyTOYHOU 6 6
attecranuu (ITA)

Bcero: 57 o7

5. Ilepedenp yueOHO-METOANYECKOTO OOECTIEUEHUS
JUISL CAMOCTOSTENTEHOM PabOThI 00YYAIONIUXCS IO TUCIUIUIUHE (MOIYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl ISl CaMOCTOSITENIbHOW paboThl O00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeyeHb EUATHBIX M YICKTPOHHBIX YICOHBIX U3TaHUI
[lepeueHs meYaTHBIX U SJEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBeieH B Tabmuile 8.
Tabmuna 8— IlepedeHb MEYaTHBIX U JICKTPOHHBIX YUCOHBIX M3IaHHMA
Tabnuna 8— [lepedeHb MeYaTHHIX U DJIEKTPOHHBIX YUEOHBIX M3TaHHIA

Konunuectso
HK3EMIUIIPOB B
O6ubmuoreke
(xpome
AIIEKTPOHHBIX
9K3EMILISIPOB)

Mudp/ URL anpec bubnuorpaduueckas ccpiika




https://urait.ru/bcod
e/388983

['munka, H. JI. O6mas xumus B 2 T : y4eOHUK TSI
akagemudeckoro Oakamaspuara / H. JI. ['uHka ; mox
penaknueii B. A. [TonikoBa, A. B. babkosa. — 19-e u3 .,
nepepad. u gon. — Mocksa : M3natenscTBo HOpaiiT,

2016. — 729 c. — (bakanaBp. AkaJieMHYECKUH KypC). . —
Texct : anexrponnslii / ObC KOpaiT [caiiT].

https://urait.ru/bcod
e/432806

OOmast ¥ HeopraHuyecKasi XuMusl. 3aJJauHuK : yaeOHOe
nocobwue st akagemudeckoro 6akanaspuara / C. C.
babkuna [u np.] ; mox penakuueit C. C. babkunoi, JI. /1.
Tomunoit. — Mocksa : U3natensctBo FOpaiit, 2019. — 464
¢. — (bakamaBp. Akanemudeckuii kypc). — ISBN 978-5-
534-01498-3. — Tekcrt : anekrponnsii // ObC KOpaiit
[caiiT]

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE MTPOLIECCHI : [
DneKkTpoHHBIHN pecypc] : yaebnoe nmocodue / T. E. Kpbuiosa,
T. . ®omuuena ; C.-ITerepb. roc. yH-T a3pOKOCM.
npuOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBbIE J1aH. - CaHKT-
ITetepOypr : U3n-Bo I'VAII, 2019. - 77 c.

Xumus. OCHOBHbBIE CTEXUOMETPUYECKHE 3aKOHBI, CTPOCHHE
BEIIECTBA, TEPMOIMHAMHKA, KHHETHKA, PACTBOPHI,
JJIEKTPOXUMMUSA: [2neKTpOHHBIN pecypc] :
yuebHoe ocooue / T. E. Kpwuosa, T. . ®omuuena ; C.-
[TeTepO. roc. yH-T a3pOKOCM. TPHOOPOCTPOCHHUSL. -
DneKTpoH. TeKcToBbIe aH. - CankT-IlerepOypr : M31-BO
['VAIL 2020. - 148 c.

54 X45

Xumus : yaeOHuk it By3oB / A. A. I'ypos [u 1p.]. - 2-¢
u3a., crep. - M. : U3a-o MI'TY um. H. O. baymana, 2004. -
784 c.

15

O6mmas xumus : [ DIEKTPOHHBIH pecypc] : yueOHO-
metoaudeckoe mocooue / T. E. Kpwuiosa ; C.-ITerep0. roc.
YVH-T a3POKOCM. IPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBBIE
nman. - CII6. : U3ng-Bo I'YAIL 2016. - 98 c.

54 A95

JlabopaTopHble U cCeMUHAPCKHUE 3aHATHS 10 O0IIeH 1
HEopraHuyeckoil xumuu : yuedHoe rnocodue / H. C.
Axwmetos, M. K. A3u3zoBa, JI. . bagsiruna. - 6-e usn., crep.
- CIIO. : Jlans, 2014. - 367 c.

10

https://e.lanbook.co
m/book/4032

['enbdman, M. 1. Heopranudeckas Xumus : yaeOHoe
nocobue / M. U. I'enbpman, B. I1. FOctparos. — 2-e u3s.,
crep. — Cankr-IlerepOypr : Jlanp, 2009. — 528 ¢. — ISBN
978-5-8114-0730-9. — TexkcT : anekTpoHHBIH // JIaHb :
3JIEKTPOHHO-OMOJIMOTEYHAs CHCTEMA.

54 ES5

OcHoBBI 0011eH XMMUH : yuebHoe nocodue / B. U.
Endumos. - 2-e uza. - M. : UHOPA-M, 2017. - 256 c.

20

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTn « IHTepHEeT»

HCpC‘ICHB SJICKTPOHHBIX O6pa3OBaTCJ'H:HBIX pPeCypCoOB

npuBesieH B Tabmuie 9.

Tabmuma 9

— TIlepeuenb SJIEKTPOHHBIX O00PA30BATENBHBIX PECypcoB HHGOPMAIIMOHHO-

TCHCKOMMYHHKaHHOHHOﬁ CETHU ((I/IHTepHCT»

UH(pOPMAaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONH ceTn «MHTepHeT», HEOOXOMUMBIX JUIsl OCBOCHHUS TUCIHILIHHEI




URL anpec HaumenoBanue

http://www.xumuk.ru/ CaiiT 0 XUMuH
http://www.hemi.nsu.ru OCHOBBI XMHH:
o0pasoBaTebHBIN
CalT I CTYACHTOB
http://lib.aanet.ru/jirbis2/index.php? DNEeKTPOHHBIC
option=com_content&view=article&id=28&Itemid=393 pecypesl
OMOIMOTEKH

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI

8.1. [lepeyenp mporpaMMHOT0O o0OECHEeUeHUs, HCIOJIb3YEeMOT0 IPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIINHE.
[Tepeuensb UCMONIB3yeMOr0 IPOrpaMMHOr0 o0ectieueHus npeacrasieH B Tabuune 10.

Ta6ymma 10— [Tepeyers mporpaMmMHOTO oOecrieueHus

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. IlepeueHb HH(OPMAOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca M0 JUCIUILTHHE

[lepeyeHb WCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCIUTUIHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 06a3bl

Ne

/i HanmeHoBaHHE COCTaBHOM 4acTH MaTepHaHBHO'TeXHquCKOﬁ 0a3bl

1 | JlekurioHHAast ayAUTOPHUS C UCTIOIH30BAHUEM JIEMOHCTPAIIMOHHBIX TaOIHUIL U CXEM,
[Tepuoandeckoit cucrembl XxuMuyeckux snementoB J[.M.MenneneeBa, 00pasioB
MHHEPAJIOB, MOJICJIEN MPOCTPAHCTBEHHBIX PEIIETOK.

2 | Cnenuanu3upoBaHHas XUMHYECKas Ja0OpaTOpHsl ¢ HCIIOJIb30BaHHEM
JIEMOHCTPALIMOHHBIX IJIAKATOB, JAOOPATOPHBIX CTEHA0B M YCTAHOBOK JUISl ONIPEEIICHUS
SKBHMBAJIEHTA METAJUIA, U3MEPEHMSI DJIEKTPOJHBIX MOTEHIIMAIOB, CKOPOCTU KOPPO3UU-
METAJIJIOB - MUJUIUBOJIBTMETPBI; aHAIUTUYECKUE U 3JIEKTPOHHBIE BeChl; T1abopaTtopHbie pH-
METPBI, HIEHTPU(PYTU U KATIOPUMETP.

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CpPEACTBAJIS TPOBEIACHHS MPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJISl IPOBEACHUSI POMEKYTOYHON aTTeCcTalluu

By npomexyTo4HOM aTTecTalnuu [lepedyeHp OLICHOUHBIX CPEACTB

JunddepennrpoBaHHblil 324ET Cn1cok BONpocos;



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

10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJaloUIMMHCs MPUMEHseTCs S-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHUIa
UCIIOJIb30BAaHUsI KOTOPOMW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHkH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayubHas mKana PAKTCp (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpPasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU IJIUTEPATYpPHI,
TECHO NPHBS3bIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHS C MPAKTHICCKON
JIESITCIIBHOCThIO HAIPABJICHMS,

— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<Ga4YTCHO»

— 00y4Jaronuiicst TBEPI0 YCBOMII IIPOTPAMMHBINM MaTepuall, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAyIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«XOpOLIO»
(Ga4YTCHO»

— o0Oyyarouuiicss yCBOWJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYILIECTBY M3JIaraeT €ro, ONMpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMeHTUPYeT Hay4YHbIE MOJIOKEHUS;

— 3aTpyaHsieTcs B (GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— 9YaCTUYHO BJIAJECET CUCTEMON CIIENMAIM3UPOBAHHBIX OHITH.

«yZI0BJIETBOPUTEITLHOY
«BAYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIONYCKaeT  CYLIECTBEHHblE  OMMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHH;

— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHUH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/IaHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpeIcTaBIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Kon

No mi/mm [Tepedyens BonmpocoB (3a1ad) 115 IK3aMeHa
WHJAKATOpa

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bompocsr (3amaun) aiis 3aueta / qudd. 3aueTa npepacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3agaun) ams 3adeta / qudd. 3auera




Kon

Ne i/t [Tepeuens BompocoB (3amay) ans aAudd. 3adera HHKATOPA
1. KBaHTOBO-MeXaHUYEeCKast MOAEb CTPOCHUS aTOMa. OIIK-1.3.1
OIIK-1.B.1
2. Atom. Ilpunmun HeonpenenenHoctu [ eiizenbepra. YpaBuenue [le OIIK-1.3.1
Bpoiins. BomnoBas ¢yHKImsL. OIIK-1.B.1
3. VYpasuenue llpeaunrepa. Kantoseie uncna. [Ipunnun 3amnpera OIIK-1.3.1
[Taymu. [IpaBuno Xynna, KiiedkoBckoro OIIK-1.B.1
4, Ilepuonuueckas cucrema JI.11. MenneneeBa OIIK-1.3.1
OIIK-1.B.1
5. [leproauyHOCTh U3MEHEHHUS CBOMCTB JIEMEHTOB: Pauyc aTOMOB U OIIK-1.3.1
HMOHOB, SHEPIUU MOHM3ALMHU, CPOJACTBO K JIEKTPOHY, OIIK-1.B.1
3JIEKTPOOTPHULIATEIBHOCTD, OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
criocoOHocTh. CBsi3p I1.C. co cTpoenueM atoma.
6. OcHoBHbIE TUIIBI XUMUUYECKOH cBsI3U. KoBaneHTHas CBA3b OIIK-1.3.1
OIIK-1.B.1
7. Teopus rubpuau3anu U reoMeTpust Mosekyim. [lonspHocTs n OIIK-1.3.1
NOJIIPU3YEMOCTh KOBAJIEHTHOW CBSA3M U MOJIEKYII OIIK-1.B.1
8. Me:xmonekynspHblie B3auMmozeicTsus. BogoponHas cBsi3b. OIIK-1.3.1
OIIK-1.B.1
9. XuMuyeckasi TepMOIMHaMUKa OIIK-1.3.1
OIIK-1.B.1
10. XuMuyeckasi KUHEeTUKa. XMMHYECKOE paBHOBECHE. OIIK-1.3.1
OIIK-1.B.1
11. PactBopsl. CriocOOBI BBEIpaKEHUST KOHIIEHTPAI[H PACTBOPOB. OIIK-1.3.1
CBoiicTBa pacTBOpPOB OIIK-1.B.1
12. Hucnepchsble cucreMsl. [I0BEpXHOCTHBIE SIBICHUSA OIIK-1.3.1
OIIK-1.B.1
13. PacTBOpPBI 371€KTPOJIUTOB. DINEKTPOIUTHYECKAS JUCCOLUAITUS OIIK-1.3.1
OIIK-1.B.1
14. Juccomuanus BoAsl. J(rcconuanus KMCIOT U OCHOBaHHUM. OIIK-1.3.1
Bopopoansiil nokasarens OIIK-1.B.1
15. [TpousBenenue pactBopuMocTu. IOHHO-OOMEHHBIE peaKLnu. OIIK-1.3.1
I'unponns comnen. OIIK-1.B.1
16. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH OIIK-1.3.1
OIIK-1.B.1
17. [TonsiTHe «ONEKTPOAHBIN MOTEHIUAI». DIEKTPOXUMUYECKHUE OIIK-1.3.1
MPOIIECChl. DJIEKTPOJIN3 PACIIABOB U PACTBOPOB OIIK-1.B.1
18. O6ume cBoiictBa MetamoB. Kopposus metamioB. Metozs! 3amutel | OIIK-1.3.1
OT KOPpPO3UH OIIK-1.B.1
19. KoncTpykunonnsie metamuibl. AnmoMuHud. XpoM. JKeneszo OIIK-1.3.1
OIIK-1.B.1
20. [Tonumepsl. OIIK-1.3.1
OIIK-1.B.1
21. Xumudeckast uaeHTU(UKAIUS, aHATH3 BEIECTBA OIIK-1.3.1
OIIK-1.B.1

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYypCOBOM pabOThI
MpeJICTaBICHbI B Ta0wmie 17.
Tabnuna 17 — Ilepeyers TeM Juist KypCcOBOTO IPOEKTUPOBAHUSI/BBIIIOIHEHUSI KYPCOBOM pabOThI




[TpumMepHBIii TepeueHb TeM ISl KypCOBOTO MPOEKTUPOBAHUS/BBINIOIHEHUS

Ne mi/m N
KypCOBO pabOTBI

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bonpockl s npoBeneHHs IMPOMEXYTOUYHOM aTTecTallMd B BHJIE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JIsI TECTOB

Kon

No /it [IpumepHBIil epedeHb BOMPOCOB JIJ1s1 TECTOB
WHJUKAaTOpa

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHIUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne ni/mn Ilepeuenb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTogu4veckre  MaTepUaibl,  ONPEACISAIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUUX JdTanbl (HOPMHUPOBAHHUS KOMIETEHIIMM, coaepxkarcs B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyOUIUX TOPSIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaromnxcs
I'VAIL

11. Meroauueckue yKazaHus JUIsl 00y4arOIMXCsl 10 OCBOCHUIO AUCLUIUIUHBI

Llenpl0 MUCHUIUIMHBI SBISIETCS — IMOJyYEHHE CTyIEHTaMH HEOOXOJMMBIX 3HAaHWH, YMEHUH W
HaBBIKOB B 00JIACTH XMMMHU, YTO [TO3BOJIUT UM YCHEIIHO pelIaTh TEOPETUYECKHE U IPAKTUUYECKUE
3aaun B oOnacTé cucTeM ympasieHus. OOyuaromuecs MODKHBI OCBOUTH JUCHUIUIMHY Ha
YPOBHE, IO3BOJIAIOLUIEM MM OPHEHTHUPOBAaThCAd B (PU3NYECKUX METOAAaX KOHTPOJS KayecTBa U
JUArHOCTHKHU, KOTOPbIE MOTYT IPUMEHATHCS B Pa3HBIX 00JACTAX AESITEIbHOCTH UCCIIEI0BaTeNs,
NOJYYMBILET0 MOJArOTOBKY MO 0Opa3oBaTenbHOM nporpamme 6akanaBpa 16.03.01 «TexHuueckas
¢buzuka»

11.1. Meroauueckue ykazaHMs A OOy4aroIuXcs 10 OCBOEHHMIO JIEKIIHOHHOTO
MaTepuaia .

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riIyOOKOe U sICHOE WU3JIOKEHHME ydeOHOoro marepuana. Ha3HadeHune COBpEMEHHOH JIeKIUMU B
paMKax JIUCIHMILIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALMIO MO TEME, a B OCBOCHHH
(GyHIaMEeHTaJbHbIX Mpo0OJeM JUCHMIUIMHBL, METOJO0B HAY4YHOIO II03HAaHUS, HOBEHIINX
JOCTMOKEHUI HaydHOHM MbIciau. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMAIMOHHYIO (QYHKIUU. JIeKuMs pacKpbIBaeT MOHATUIHBINA anmapar
KOHKPETHOU o0yiacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCIUIIIMHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCHUTIIIMHAMH.

[TnaHupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAIOIIUMHKCS JICKIIMOHHOTO MaTepraa;

— TIONYy4eHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHWH, YpPOBEHb
KOTOPBIX OIPEEISIETCS EIEBOW YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— TOTy4YeHHE OMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBaTelIeM;

— pa3BuTHE MNPOQECCHOHANBHO-IETIOBBIX  KAuecTB, JOOBU K  TpeaMeTy U
CaMOCTOSITEIbBHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbHONW PabOTHI;




— IOJIy4eHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM M TEXHUKM U O
IIPOTHO3€ UX Pa3BUTH Ha OJMIKaMIINe TObl;

— Hay4yuTbhCS METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
MIOJIOKEHUS, IPUXOJUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH HMX B  Pa3iIU4HBIX
(bopMyITUPOBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHH.

JIekuMOHHBI MaTepUall MOXET COIPOBOXKIAATbCA JEMOHCTpalUed CIaiJoB U
UCIOJIb30BAaHUEM PAa3aTOYHOIO MaTepuaja IpU IMPOBEAEHUM KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSX IPUMEHEHUSI OT/AEIbHBIX TEMATUK 110 IUCLHUIUIMHE.

CrpyKTypa npefocTaBieHys JEKIHOHHOIO MaTepuara:

— Bcrynnenne — 4acTh J€KIMH, LEIb KOTOPOH - 3aMHTEPECOBATh U HACTPOUTH AYAUTOPUIO HA
BOCIIpHsTHE y4eOHOro MaTtepuana. B ero cocraB BXonsT: (OpPMYJIMPOBKA TEMBI JICKIIUH,
XapakTepucTHka ee [| mpoecCHOHAIbHONW 3HAUMMOCTH, HOBU3HBI U CTEIICHH W3yUYE€HHOCTH,
LEeIU JICKLHUU; W3JI0’)KEHUE IUIaHa JICKIMH, BKIIOYAIOIIEr0 HAUMEHOBaHUs [| OCHOBHBIX
BOIIPOCOB, IOJUICKALIMX PACCMOTPEHUIO Ha JICKLIMHU; XAapaKTEPUCTHKA PEKOMEHAYEMOU
JUTEpaTyphl, HEOOXOIMMOW JJIsi OpraHU3alMd CaMOCTOSTENILHOW padOThl CTYICHTOB;
pETPOCIIEKIUA-HAIIOMUHAHUE O BOIIPOCAX, PACCMOTPEHHBIX Hall IPOIUION JIEKIIMH, CBSI3b UX
C HOBBIM MAaTe€pUaJIOM, YKa3aHHE HA €ro poJib, MECTO M 3HAYEHUE B JAHHOM NHMCLMILIMHE, a
TaK)Ke€ B CUCTEME APYTUX HaYK.

— OcHOBHasi 4acThb - W3JI0XKEHUE COAEpPXKAHUS JIEKIMM B CTPOTOM COOTBETCTBUM C
IIPEJIOKEHHBIM IIIAHOM. BKIIOYaeT pacKpbIBAIOUNIUMN TEMY JIEKLIWHM KOHLENTYAJIbHBIA W
(dakTHuecKuil MaTepual, €ro aHajlu3 M OLEHKY, pa3JIn4yHble CIOCOOBbl apryMEHTAlUH U
JI0OKa3aTeJIbCTBA BBIIBUTAEMBIX TEOPETUUECKUX IOJIOKECHUM.

— 3akirodeHue - MojBeJieHHe oOIero uTora JeKIuu, o0o0IeHne MaTepuana, GopMyanpoBka
BBIBOJIOB 110 TEME JIEKLIUN; OTBETHI HA BOIIPOCHI CTYIEHTOB.

— Jlna Haexamero OCBOGHMS Kypca XUMHH MCIOJB3YIOTCS CIEHHAIBHBIE HaIJIsSIHbIC
CPEJCTBA, C IOMOLIbIO KOTOPBIX MOYKHO IepeaBaTh CTYJEHTaM MH(POPMALUIO O BELIECTBAX,
00BEKTax U CyliecTBe (U3NYECKHX U XMMHUYECKUX MpeBpauieHuil. J[eMoHCTpalus OIbITOB,
MOJIEIHN KPUCTAJUIMYECKUX PEIIETOK, TaOIUIIbI U TUIAKATHI C SHEPreTUYECKUMU InarpaMMaMu
00pa30BaHUs MOJIEKYJI, peaKLui ¢ KaTanu3aTopaMu U 6€3 HUX U T.[.

— OcymecTBieHre KOHTPOJISI 3a BEACHHMEM CTYJEHTAaMU KOHCHIEKTa JIEKIMH;  OKa3aHue
CTYACHTaM IOMOIIM B BEJIEHUM 3allCH JIEKIUHU (aKIEHTUPOBAHHE M3JIOKEHHS MaTepualia
JIEKIMH, BBIJICJIEHUE TOJIOCOM, MHTOHALIMEH, TEMIIOM pedyH Hanbojiee BaXKHOM MH(pOpMaLuHy,
UCIIOJIb30BaHUE T1ay3 JUIs 3alIUCH TaOJIUL, CXEM)

11.2. Meroauueckue ykazaHus A OOYy4aroIUXCs MO BBIIOJIHEHUIO J1a00paTOPHBIX
pabot

B xozme BbIMONHEHHs J1a0OpaTOpHBIX paboT oOyyaromMics JOJKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOM M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIMOHHON XapaKTEepPUCTHKONH OO0yJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOMT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

BoinonHenue nabopaToOpHBIX pabOT 00ydYaroIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3yYeHHs] JTUCLMIUIMHBI, OIpelensieMoil y4eOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00ecreynBaroIUM pelIeHUe CIIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpHOOpEeTeHHWE HAaBHIKOB WCCIEIOBAaHHUS TIPOIECCOB, SBICHUH W  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JAUCIUIUINHBL;

— 3aKpeIUIeHHe, pPa3BUTHE W JIETATM3aIlUs TEOPETHYECKMX 3HAHWH, TOJTYYCHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 U3y4aeMOH JTUCIUIINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.



3amaHue B TpeOOoBaHUA K MPOBEACHHMIO JIa0OPAaTOPHEIX padoT
3aganve W TpeOOBaHUS K BBINOJHEHHUIO JTAOOPATOPHBIX PabOT MPUBEICHBI B METOIMYECKUX
YKa3aHUsAX:

— Xumusd : XMMHUYECKHE PEAKLMH, BbI3BIBAIOIINE MIEKTPUUECKUN TOK, JIEKTPOIHbIE

MOTEHLUAJBI ¥ SJIEKTPOABMKYIINE CUJIBI : [ DIEKTPOHHBIN pecypc] : METOANYECKUEe yKa3aHus K
BBITIOJIHEHHIO JTabopatopHoit padoTsl / C.-IletepO. roc. yH-T a3pOoKOCM. TPUOOPOCTPOCHUS |
coct.: }O. C. Hukomnaes, T. E. KpbuioBa. - DnektpoH. TekctoBbie aaH. - CII06. : U3n-Bo ['YAII,
2015.- 19c.

- Xumust. TermnoBoit 3¢ ekt (IHTAIBINA) XUMAYECKON peakuuu : [ DIeKTpOHHBIN
pecypc] : MeToaMuecKue yKazaHus K BBIIIOJHEHHUIO 1abopaTtopHoi pabotel / C.-Iletep0. roc. yH-

T adpokocM. npudopocTpoenus ; coct.: 0. C. Hukonaes, T. E. KpbuioBa. - DiekTpoH.
texcToBble naH. - CIIO. : U3a-Bo I'VAII, 2015.- 17 c.

— Xumus : DKBUBAJICHT. 3aKOH KBUBAJICHTOB : [ DIEKTPOHHBIN pecypc] :
METOAMYECKHE YKa3aHUsI 10 BBIIOIHEHUIO TaboparopHoii padotel / C.-IlerepO. roc. yH-T
a’pokocm. mpubopoctpoenus ; coct.: T. E. KpeutoBa - DnexktpoH. TekcToBbie aaH. - CII106. : U3na-
Bo I'VAII, 2021. - 19 c.

- Xumus. Koppo3ust MeTaiioB : [ DNeKTPOHHBIN pecypc] : METOOUYECKUE YKa3aHUs
TI0 BBITIOJTHEHUIO J1abopaTopHBIX padot / C.-IleTepl. roc. yH-T a3pOKOCM. TPHOOPOCTPOCHHS
coct.: }O. C. Hukonaes, T. E. KpbuioBa. - Dnektpon. TekcroBbie aad. - CII0. : U3n-so ['YALI,
2016. - 27 c.

Crpykrypa 1 dhopMa oTdera o J1adoparopHoii pabore
1. Ilenb paboTHI.

2. JlabopatopHoe o0opynoOBaHUE.

3. Omnucanue 9KCIICPUMCHTA.

4. OO6paboTka pe3yabTaToB
TpeboBanus kK 0hOPMIIEHHIO OTYETA O JIA00paTOPHOU padboTe
OT4éT MOMKEH COAEPIKATh TUTYIBHBIN JTUCT, a €T0 COJEP)KAaHUE COOTBETCTBOBATH OPOPMIICHHUIO,

cornacHo ['OCT 7.32-2017. (3amonHeHHbIE TaONMIBI C MOJYYEHHBIMH 3KCIIEPUMEHTAIbHBIMU

naHHeiMu) HopmatuBHast nokymeHTauus, HeoOxoaumasi Uil odopmiieHus, NpUBEIEHa Ha
anekTpoHHoM pecypce I'Y AL https//guap.ru/standart/doc

1. BoinonHeHsl HE0OOX0IUMBIE PACUETHI.

2 [TocTpoens! rpapuueckrie 3aBUCMMOCTH OT 33JJaHHBIX TApaMETPOB.

3 Crnenasbl BBIBOJBI.

4 BeInonHeHbl KOHTPOJIBHBIE 3a/laHKsI HAa TeMY J1a00paTOpHOI paboThI.

11.3. MeToauueckue yKazaHus ISl OOYYAIOIIUXCS IO TPOXO0KACHUIO CAMOCTOSATEIHHON
paboThI

B xoze BBIIONHEHHUS CaMOCTOSITENILHON pabOThl, 00YJaIOIIUNCS BBITIOTHSAET paboTy MO
33JJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IPEIoaaBareis, HO 0e3 ero HelmoCpeICTBEHHOTO
y4acTusl.

B mporecce BBITTOTHEHUST CaMOCTOSITEILHON padOTHI, y 00ydaromerocss (popMUPYETCs
1enecoo0pa3Hoe TIaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJSET UM pa3BUBATh YMEHUS



U HaBBIKM B YCBOCHHWU U CHUCTEMAaTH3aIlMM NPUOOpETaeMbIX 3HAHUH, 00eCreYnBaeT BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYEHHsI, IOMOTAaeT IIOJIyYUTh HABBIKH TTOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckuMHu ~ MaTepuallaMK,  HANpaBJSIIOIIMMU  CAMOCTOSITENIbHYIO — paboTy
00yJarouuxcs SABISIOTCS:

—  y4eOHO-METOJNYECKUN MaTepHall 1o TUCIHUILIHHE;

11.4. Meroauyeckue yKazaHUsA I OOYYarONIMXCS IO TMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBAeMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH IpEAyCMaTpUBAEeT KOHTPOJb KauyecTBa 3HAHUI
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIEeNbI0 OICHUBAHMS XO0Jlda OCBOCHUS
JUCIUTUIAHBI.

1. 3amuTa M1abopaTopHBIX padboT
2. BeimoaHeHne mpoBepOYHOM pabOTHI IO TEME J1Ta00paTOPHON PabOThI
3. pemienue 3a1a4 Mo Teme JabopaTopHOil paboThI

11.5. Meroaudeckne yka3aHUs I OOy4JarOUIUXCS MO MPOXOKIACHHIO MPOMEKYTOTHON
aTTeCTallUU.

[Ipomexxyrounast ~ arrecTamusi  OOy4aloOmUXCs — MPEAYyCMaTpuUBaeT  OILICHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIIbHBIX PE3yJabTaTOB 00y4deHHs 1o aucuurinHe. OHa BKJIIOYAET B
ceos:

— muddepeHIMpPOBaHHbI 3aueT — 3TO0 (¢opMa OIEHKA 3HAHUH, MOJyYEHHBIX
o0y4aromuMcs IPH U3y4eHUU AUCIUILTHHBI, TOCEIICHUH JISKIIUMA, BBITOJTHEHUH JIA0OPATOPHBIX
paboT, KOJJIOKBUYMOB, OTBETa TEOPETUUECKOr0 MaTepualia Ha 3a4€Te C OLICHKON  «OTJIHMYHOY,
«XOPOIILIOY», «YAOBIECTBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHOY.

Cucrema OLICHOK TP MPOBEICHUM TEKYIIETO KOHTPOJS U MPOMEXKYTOYHOW aTTeCTalluu
OCYLIECTBIISIETCS B COOTBETCTBUM C PYKOBOIALIMM JOKyMeHTOM opranuszaimuu PJIO I'VAIL
CMK 3.76 «llonoxeHue o TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTaIlluu
CTYJCHTOB M AacCIHUPAHTOB, OOYYarOIIMXCS IO OOpa3oBaTEeNbHBIM MpOrpaMMaM BBICIIETO
obpaszoBanus B 'YAID» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




