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AHHOTaUs

JucuuruimHa «XUMHS» BXOAUT B 00pa30BaTeIbHYIO POrPaMMy BBICIIETO 00pa30oBaHUs
— mnporpaMMy OakajaBpuaTa II0 HalpaBJIEHUIO NOAroToBKM/ crnernuanbHocT 12.03.01
«I[IpubopocTpoeHre» HampaBICHHOCTH «TEeXHOJIOTUS a’pOKOCMHUYECKOIO HMPUOOPOCTPOCHUSY.
Jucuunmza peanuzyercs kapeapoit «Ne31».

JlucuuiuinHa HatesleHa Ha QOpMHPOBAHKE Y BBITYCKHUKA CIETYIOLUIMX KOMIIETCHIIMMI!

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
KOMIIJIEKCOB ITMPOKOIO 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

Copnepxanue NUCIUILIMHBI OXBAaTBIBAET KPYT BOIIPOCOB, CBA3AHHBIX C O3HAKOMJIECHUEM

UCTOPUM XHUMHUHM, a TaKXE C OCHOBHBIMU HANpPABJICHUSIMU U TEHICHLUMSIMU Pa3BUTHUSA
COBPEMEHHOM XHMMHUHU. OJTa HayKa H3y4aeT MAaTepHaIbHBIA MU, 3aKOHBI €ro pa3BUTHA,
cnenupuUecKyro XUMUYECKylo (GopMmy IBHXKEHHS Marepuu. B mporecce u3ydeHHS XUMUU
BbIpa0aThIBae€TCsl HAy4YHBIM B3IV HAa MUp. 3HAHHE XUMHUU HEOOXOIAMMO AJIs IJIOJOTBOPHOM
TBOPYECKOHN AesATeNbHOCTH OakamaBpa Jt000W HaNpaBJI€HHOCTH. 3HAHWE XUMHH TI03BOJISET
c(hopMHPOBAaTh 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 HABBIKM CAMOCTOATEIBHOTO BBIMOJTHEHHUS XUMUYECKUX OKCHEPUMEHTOB U
0000menuss  ¢akroB. [loHmMaHuWe  3aKOHOB XHMHH TIOMOXKET CTYJIEHTY B PEIICHUU
9KOJIOTHYECKUX MpoOsieM. 3HaHME Kypca  XMMHUM HEOOXOAMMO U JJi TOCIEIYIOIIEro
YCHEIIHOTO U3YYEHHUS CIEUATbHBIX JUCIUILINH.

[IpennogaBanue AUCUMIUIMHBI MpeIycMaTpUBaeT cienyromue (OpMbl OpraHU3aluu
yaeOHOro mporiecca: JIeKIUU, 1a00paTopHbIe pabOThI, CAMOCTOSATENbHAS paboTa 00YyJaroIIerocs,
KOHCYJIbTAIIUH.

[IporpaMmMoii JUCHUIIIUHBI MOPETYCMOTPEHBI CIEAYIOIIME BHAbBl KOHTPOJIS: TEKYIIHM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs arTecTanus B GopMe IK3aMeHa.

OO61mas TpyA0€MKOCTh OCBOCHHSI TUCIIMTUIMHBI COCTABIISIET 3 3aU€THBIX eMUHUIIb, 108 acos.
SA3bIK 00y4YeHUS 110 AUCIUTIUIMHE «PYCCKHUI».



1. TlepedeHb IUIAHUPYEMBIX PE3YJIbTATOB O0YUEHHS 110 TUCIUILIIMHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

Lenp naHHOW OUCHMIUIMHBI — YCBOEHHE CTYACHTAMH TEOPETHYECKHUX OCHOB OOIIen
XMMHH, XMMHU BRXKHEHIINX HJIEMEHTOB U UX HEOPraHMYECKUX COEIMHEHMH, (opMupoBaHHe
XUMHYECKOIO MBIIUIEHUS y CTYIEHTOB, pa3BUTHE HAaBBIKOB MCIOJIb30BaHUS CBEICHHUM O
(U3UKO-XMMHUYECKMX CBOMCTBAX pa3lMYHBIX CHCTEM Ul CHHTE3a COOTBETCTBYIOLIMX
COCJMHEHUH, BBINIOJHEHUE TEPMOAMHAMUYECKUX M KMHETHYECKUX PacyeToB; NpuoOpeTeHue
HEKOTOPOT'0 OIbITa 3KCIEPUMEHTAIBHBIX HCCIEAOBAaHUM i1 pa3palOTKM  HOBBIX METOJIOB
CUHTE3a U IPUJAHUS MaTepuaiaM 3aJaHHOU CTPYKTYpPhI U KOMIUIEKCa CBOMCTB. [IpencraBnenue
BO3MOXHOCTH CTYAECHTaM Pa3BUTh U MPOAEMOHCTPUPOBATH HABBIKK B 00JACTH MHHOBALIMOHHBIX
TEXHOJIOTUI

1.2. JlucumrmuiiHa BXOJUT B COCTaB 00s3aTEIBHON YaCTH 00pa30BaTEIHLHOM MPOTrPaAMMBI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHb muaHUPYEMBIX Pe3yJIbTaTOB O0YyUEHUS MO AUCLUILUINHE, COOTHECEHHBIX C
IUTaHUpYeMbIMH pe3ynbTrataMu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHUs AUCHUILUIMHBI OOYYAIONIMICS NOJDKEH 00JIafaTh CIEAYIOIIUMU
KOMIETEHIMSIMU WM UX YacTsIMH. KoMIETeHIIMM U MHIMKATOPHI UX JTOCTH)KEHUS MPUBEICHBI B
Tabymue 1.

Tabmuua 1 — IlepeyeHb KOMIETEHIMHA U MHANKATOPOB MX JOCTHKCHHS

Kareropus (rpymma) Kon u HaumeHoBaHue Kon u HauMeHOBaHME UHIMKATOPA
KOMIICTCHIINHU KOMIICTCHIINU JOCTUKECHUA KOMIICTCHIIUN
OIIK-1 Cnocoben
MPUMEHSITh
CCTCCTBCHHOHAYYHBIC

1 0OIIENHKEHEPHBIC

3HaHHuA, METOAbI
A OIIK-1.3.1 3HaTh hyHIaMEHTAIbHBIC

MaTeMaTHIECKOT0
3aKOHBI IPUPOJIBI, OCHOBHBIEC (PU3UUECKUE
aHanm3a u
MO THPOBAHH B MaTeMaTUYeCKUe 3aKOHBI
poBal OIIK-1.Y.1 ymeTs NpuMEHATH
UH)KEHEPHOU
OomenpodeccrnoHaabHbIE €CTECTBEHHOHAYYHBIC 3HAHUS, METO/IBI
JeATEIIbHOCTH,
KOMITETEHIINH MaTeMaTHYECKOTo aHAJIN3a U

CBSI3aHHOI C

MOJIETUPOBAHUS B MHXKEHEPHOU
MPOEKTUPOBAHUEM U

JIeITEILHOCTH, CBSI3aHHOM C

KOHCTPYHUPOBAHHEM,
MPOCKTHPOBAHUEM H TEXHOJOTHUSIMH
TEXHOJIOTUSIMH
POM3BOJICTBA MPHOOPOB
IPOM3BOJICTBA
npubOpoB U
KOMILJIEKCOB
HIUPOKOTO
Ha3HAYCHUS
OIIK-3 Cnocoben
OIIK-3.3.1 3HaTh OCHOBHBIE METO/IbI U
IPOBOJIUTH
CpeACTBa MPOBEICHUS IKCIIEPUMEHTAITLHBIX
IKCIEPUMEHTAIbHBIC .
UCCIICIOBaHM, CUCTEMBI CTaHapTH3AIMH U
UCCIICIOBaHMS U
HEMEDEHIS cepTuduKaIuu
P ’ OIIK-3.Y.1 ymerb BbIOMpATh CIIOCOOBI U
Oo6menpodeccnonanbHble | 00padaTHIBaTh U .
CpeAcTBa U3MEPEHUI U TPOBOTUTH
KOMITCTECHITHH NPEICTaBIIATh

OKCIIEPUMEHTATBHBIC UCCIICTOBAHUS
OIIK-3.B.1 BnageTs cnocobamu 06pabOTKH
Y TIPEJICTABIICHUS MTOJIYYEHHBIX JAHHBIX U
OIICHKH MOTPEITHOCTH PE3yIbTaTOB
U3MEPECHUI

MOJTy4YEHHBIC TaHHBIC
C y4eToM creruduKu
METOJIOB M CPEJICTB
TEXHUYECKHUX
VU3MEPEHUI B




| | mpubopocTpoeunn |

2. Mecro nucumrumHbl B cTpykType Ol
JucuumnirHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMHCS
IIPYU U3YYCHHUH CIEAYIOUIUX JUCLIMILINH:
— «Matemaruka. AHaJIUTHYECKas TeOMETPHs U JIMHEHHast anredpa,
— «Duzukay,

3HaHUsA, TONYYEHHBIE TPH HW3YYCHUH MaTepuana JaHHOW JUCIHMIUIMHBI, WMEIOT Kak
CaMOCTOATCIIBHOC 3HAYCHUC, TaK U I/ICHOJII:3YIOTC$I HpI/I I/I3y‘I€HI/II/I ,Z[pyI‘I/IX JAUCILUITIINH:
—  «Puzuka».

3. OOBeM U TpyI0EeMKOCTh TUCITUTLIAHBI
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
Nel
1 2 3
Oowan mpyooemKkocmp oucyunIuHbsl, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyueckoli n0020nMoeKu
AyoumopHhuvie 3anamus, BCETO Yac. 51 51
B TOM YHCJIE:
nexuu (J1), (gac) 34 34
npakTuueckue/cemunapckue 3ansatus (113),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (dac) 21 21
Buo npomesxxcymounoii ammecmayuu:. 3a4er,
mudd. 3auger, sk3amen (3auer, udd. 3au, JK3. JK3.
DK3.%%)

*%
Ilpumeuanue: KaHIUAATCKHI SK3aMEH

4. CopepxaHue AUCIUTUTUHBI
4.1. Pacnpenenenue TpyI0€MKOCTH TUCIUIUIAHEI TIO pa3/ieiaM ¥ BUIaM 3aHITHIMA.
Pa3nensl, TeMBl JUCHUTIIMHBI U MX TPYAOEMKOCTh MPUBEICHBI B TaOIUIIE 3.

Ta6muma 3 — Pa3nensl, TeMbl IUCIUIUIMHBI, UX TPYTIOEMKOCTh

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMBI JUCITUTUTHHEI Jlexmn 13 (C3) |JIP KII CPC
(qac) (qac) (qac) (qac) (qac)

Ha3sBaHwe W cojepkaHWE pasfieioB U TEeM

Howmep paznena .
JIEKIIMOHHBIX 3aHATHH




Cemectp 1

Pasnen 1: Beenenue B XUMUIO

Temal.l.Ilousarue BemecTsa u
XUMUYECKON PEaKIuy, OCHOBHBIC
OnpeJIeTICHUsI.

Tema 1.2

CrexnomMeTpriecKue 3aKOHBHI.
@dyH/1aMEHTAJIbHbBIE TTOHSATHUS U 3aKOHBI
XHAMUH.

Tema 1.3. CriocoObI onpeaeneHus
KOJIMYECTBA BELIECTBA, 3aKOH
3KBHBAJICHTOB.

Paznen 2. Ctpoenue BemiecTa

10

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

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

Tema 2.3. XuMnuyeckas CBI3b, BUIBI
XUMHYECKOU CBS3H.

Tema2.4. MeTo1 BaJICHTHBIX CBS3CH,
KOBAJICHTHAS CBS3b.

Tema2.5. Meroa MONEKYISPHBIX
opOuTanei.

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

Pazgen 3. XumMuuyeckue CUCTEMBI.
OO6mre 3aKOHOMEPHOCTH XUMHUYECKHIX
MIPOIIECCOB.

15

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

Tema 3.2. sneprus ['u66ca,
HaIpaBJICHHOCTb XUMHUYCCKUX
MPOIIECCOB, XUMHUYECKOE U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XMMUYECKOI
peakuu U METOJBL €€ PETYIUPOBAHMUS,
3aKOH JSHCTBHS Macc,

Tema3.4. DHeprus akTUBALIUH,
ypaBHeHHE AppeHuyca, npaBuio Bant-
I'odda, katanuzarops! u
KaTaJINTUYCCKUC CUCTCMBEI.

Tema 3.5.PacTBOpbI, [uCHiEpCHBIE
CHCTEMBI, CTIOCOOBI BBIPAYKEHHSI COCTaBa
pacTBOPOB,




Tema3.6. DnekTponuTHIEeCKas 2 1
auccoumanus, BOIHBIE PACTBOPHI
AJIEKTPOJIIMTOB, BOAOPOIHBIH
MoKa3aTesb, peakiuu oOMeHa,
TUJPOJIU3 COJICH.

Tema3.7.CBolicTBa pa30aBieHHBIX 2 1
pPacTBOPOB HEAJIEKTPOJINUTOB, BOJIHBIC
PacTBOPHI ANEKTPOIUTOB, 3aKOH
pasz0asnenust OcTBanbaa, 3aKOHBI

Paymns.

Pazgen 4.0cHOBBI 2ieKTpoXUMHYECKUX | 4 8 4
MIPOILIECCOB.

Tema 4. 1.0KHCAUTEABHO- 1

BOCCTAHOBUTEIBHBIE PEAKITUN

Tema 4.2.XUMHYECKHE HCTOUYHUKHA 1 4 2
AIEKTPUIECKOTO TOKA. | aTbBaHMUECKHE

3JICMEHTEL.

Tema 4.3.21eKTponn3, 3aKOHBI 1 1
Dapazes.

Tema 4.4 . Kopposust u 60pr0a ¢ HEil. 1 4 1
Pazgen 5:CroiicTBa MPOMBIILIICHHO- 4 3
Ba)XHBIX 3JIEMEHTOB U UX COCIUHCHUMI

Tema 5.1. Kitacchbl XUMHYECKUX 2 2

COCIMHEHUH, CBOMCTBA IIPOMBIIIIEHHO
BA)KHBIX DJIEMEHTOB U UX COCIMHECHHU.

Tema 5.2. Xumunueckas 2 1
unaeHTuukanus. Meroabl
XUMHUYECKOTO UCCIEAOBaHUS U aHAIN3a
BEIIECTB U UX MPEBPAIICHUN.

Wroro B cemectpe: 34 17 21

HUroro: 34 0 17 0 21

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4yaromMMHUCS ~ OMNpPENEeNEeHHBIX  TPYIOBBIX  (YHKIMHA,  CBA3aHHBIX C  Oy;ymien
npodeccHoHaIbHON AEATETFHOCTHIO.

4.2. CopnepxaHue pa3/ie]ioOB U TE€M JICKIIHOHHBIX 3aHATHH.
Coneprxanue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.
Tabnuna 4 — ConeprkaHue pa3JeNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep paznena o
b pasn HaszBanue u congepxanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Pasnen 1 BBenenue B XUMHIO.

Tema 1.1. [ToHsiTHE BeniecTBa U XUMHYECKOW PEAKIIMN, OCHOBHBIC MOHATHUS U
onpeIeICHUs.

Tema 1.2. Crexnomerpuueckue 3akoHbl. DyHAaMEHTaIbHbIE MOHATUS U

3aKOHBl XMMMHU: 3aKOH COXPAaHEHHUs MAacChl, 3aKOH IOCTOSIHCTBA
COCTaBa BELIECTBA, 3aKOH KPaTHBIX OTHOLIEHUH, 3aKOH OOBbEMHBIX
OTHOIIEHUH. 3aKOH ABOTajpo, CIEACTBUS 3aKOHa ABOTaJpo.




Howmep paznena

Ha3Banue u copeprxanue pa3zeinoB U TeM JEKIIMOHHBIX 3aHATHN

Tema 1.3.

CrocoOwl  ompeneneHus KOJIMYEeCTBAa  BEIIECTBA, 3aKOH
3KBHBAJICHTOB. Pacuétr M’ (MOJApHBIX MacC IKBHBAJICHTOB) IS
MPOCTHIX BEILIECTB, OKCUIOB, KUCIOT, OCHOBaHUH, coner. dakrop
SKBHUBAJIEHTHOCTH.

Pazgen 2:

CtpoeHue BelecTna.

Tema 2.1.

OcCHOBHBIE  CBeJEHUsI O CTpoeHMHM aTomoB; KBaHTOBO-
MeXaHW4Yeckas Mojelb aroma. OpOuranb, KBAaHTOBBIC YHCIA,
ypaBHenue Illpénunrepa, ypaBHenue [e-bpoiins, ypaBHeHue
[Inanka, IIPUHIUIT HeonpenenéuHoct  I'elizenOepra.
DOnekTpoHHO-TpaduuecKue GopMyIIbI.

Tema 2.2.

[lepuonnueckuit 3akon J[.M.MenneneeBa, cBsa3p IL.C. co
cTpoeHueM  aroma. Ilepwoapl,  rpynmbsl,  JAuUaroHajibHas
3aBUCUMOCTB. 3aKOHOMepHBI€ M3MEHEHMS CBOMCTB JJIEMECHTOB W
coenuHeHU (3G()EKTUBHBIN paguyc, HSHEPrUd HWOHHM3AIUUA U
CpPOJICTBA K 3JICKTPOHY, AJIEKTPOOTPHIATEIBHOCTB).

Tema 2.3.

XuMu4deckasi CBsI3b, BUABl XUMHUUYECKOU CBsI3H. Bo30yxnénHoe u
HOpPMaJbHOE COCTOSIHME aroma. [ uOpuausamus 3JIEeKTPOHHBIX
o6makoB. CrocoObl MepeKphIBaHMs FICKTPOHHBIX 00JIAKOB, CUTMa-
HU-AENbTa-IEPEKPHIBAHU. IIpoctpaHcTBeHHAs CTpYKTypa
MOJICKYIL.

Tema 2.4.

MeToa BaJleHTHBIX CBsi3ed, Crmocod oOpa3oBaHHS KOBAJICHTHOU
cBaA3u Meron JlonnoHa u I'eittiiepa. [lonspHOCTH CBA3M CBOMCTBA
KOBAJIEHTHOH CBS3H.

Tema 2.5.

Metoa MonekyIspHbIX opOuTtaneit. Ilopsmok u SHEprust CBS3M.
CBs3bIBAIONINE U Pa3phIXJISIONIME OPOUTAIIN.

Tema 2.6

HeBasienTHBblE  TUNBI CBSI3€M: HOHHAs CBsI3b, METAJUIMYECKas
CBSI3b, BOJIOPOAHAsA CBS3b, CUJbl Ban-nep-Baansca. KommnnekcHbie
coenuHEeHUs. POib KOMIUIEKCHBIX COEAVMHEHUH B IPUPOLE U
TexHuke. Teopuss Kpucrauimueckoro mnois. KoHIeHcupoBaHHOE
COCTOSIHME BelllecTBa. TBep/ble BElleCcTBa.

Paznen 3

Xumuueckue cuctembl. OOmHMe 3aKOHOMEPHOCTH XHUMHYECKHX
IPOLIECCOB.

Tema 3.1.

DHepreTuka XHWMHYECKHX TPOIECCOB, BHYTPEHHSS OSHEprus,
TEIIOBOM 3(PPEeKT XUMUYECKUX peakiuii, 1-i, 2-il, 3-i 3aKOHBI
TEPMOJAMHAMUKH, DHTPOIHUS, KaK QYHKIIAS COCTOSHUS, SHTAIIBITHS.
XHUMHUYECKUM ITOTEHITHAIL.

Tema 3.2.

sHeprusi ['mbOOca, HaAmMpaBICHHOCTh XHMHYECKUX IIPOIECCOB,
XHUMHYECKoe U (ha30BOE paBHOBECHE.

Tema 3.3.

CKOpoCTh XMMHYECKON pEaKIMU M METOIbl €€ PEeryJupOoBaHUs,
3aKOH JIeHcTBUSL Macc. YpaBHeHue ['ympOepra wu Baare.
MonekynapHOCTh pEaKUHMH, TOPSAOK peaKlUud. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOM peakiuu OT KoHuUeHTpanuu. KoHcTaHTa
CKOPOCTH (PU3UYECKUI CMBICIT.

Tema 3.4

OHeprus akTUBAllUM, ypaBHEHHE AppeHuyca, mpaBuio Bant-
l'odda, kaTanmzaToppl M KataquTUdeckue cucteMbl. OCHOBHOM
MOCTyJaT XHWMHUYECKOH KHWHETHKH, KHHETHYECKOE YypaBHEHHE.
BnusHue TemmnepaTypbl Ha CKOpPOCTbh XHMMUYECKOW PEAKIMH,
ypaBHeHHEe AppeHuyca. MexaHu3M NpOTEKaHHs KaTaTUTHYECKUX




Howmep paznena

Ha3Banue u copeprxanue pa3zeinoB U TeM JEKIIMOHHBIX 3aHATHN

peakuuil. Xumudeckoe papHosecue npunnun Jle-Illarense.

Tema 3.5

PacTBopbl, muCIIepCHBIE CUCTEMBI, CIIOCOOBI BBIPAXKEHHUSI COCTaBa
pactBopoB.  TepMoaMHaAMHUECKHE XapaKTEPUCTHKU Ipolecca
o0pa3oBaHMs PACTBOPOB. CHUIBHBIE W CJIA0BIE AJIEKTPOJIUTHI,
MOHHBIE paBHOBECHS B BOJHBIX pacTBOpax, IMPOU3BEICHHE
pPacTBOPUMOCTH

Tema 3.6

DNEeKTpOoNUTHYECKasT  JTUCCOIHAIINS, BOJHBIE  PacCTBOPHI
ANEKTPOJIUTOB, BOAOPOJHBIA TIOKa3aTellb, peakuuu OoOMeHa,
TUIPOJIU3 COJICH.

Tema 3.7

CpoiicTBa  pa30aBICHHBIX  PacTBOPOB HEDJICKTPOJIUTOB,
Konnurarusueie CBOICTBa pacTBOPOB, 3akoHbl  Pays.
Kpunockonust D0ymmmockonus. OcMoTHYeckoe AaBleHHE. 3aKOH
I'enapu. N3oTonnuecknii ko3P huUIUEHT.

Paznen 4.

OcHOBEI SJICKTPOXUMHNYCCKUX HPOUCCCOB.

Tema 4.1.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pcaKknuu, SHGKTpOHHBIﬁ
6anch, MOJ'I?IpHI)Ie MacChl 3KBUBAJICHTOB OKUCIHUTCIIA U
BOCCTAaHOBUTCIIA.

Tema 4.2.

XUMUYECKHE MCTOYHHUKH JJIEKTPUYECKOTO TOKA. l'anpbBaHHMYECKHE
JJIEMEHTBI, CTaHAAPTHBIE DJIEKTPOAHBIC IOTCHLUAIbL. J[BOMHON
aJeKTpudeckul cioil. YpaBHenue HepHcta. PaBHOBecHBI.
NIEKTPOAHBIN noTeHan. CTaHAapTHBIA BOAOPOIHBIN MIEKTPOI.

Tema 4.3.

DnekTponn3, 3akoHbl Papanes KarogHble M aHOHBIE TTPOILIECCHI
pPacTBOPOB U PACIIABOB AJIEKTPOJUTOB.

Tema 4.4

Koppo3sust u 6oprba ¢ Hell. YpaBHEHUSI KOPPO3UUHBIX MPOIECCOB
C KHCJIOPOJHOW U BOJOpoAHOW aemoisipusanueit. CrocoObl
30Tl OT KOPPO3UM — XUMHUECKHE, DICKTPOXUMHYECKUE
(MeTanmmMUecKue- KaTOAHbIC, aHOAHBIE MOKPHITHA). JlermpoBanue
METAJUIOB.

Paznen 5.

CBoiicTBa MPOMBIIIJIEHHO BaKHBIX SJIEMEHTOB U WX COEIUHEHMUIA.
HonyquHe MCTAJIJIOB. MeTaJIJII/I‘IeCKI/Ie CIIJIaBbI U KOMIIO3UTHI.

Tema 5.1.

Knaccel XUMHYECKHMX COEIMHEHWW, CBOWCTBA MPOMBIIUIEHHO
B)XXHBIX DJIEMEHTOB U HX coeauHeHudl KoMmo3uInoHHEIC
matepuansl. Kepmersr. Xumus wmeramioB (Al,Fe, Sn,Pb,Mo)
Xumus HemerawwioB: C,Si,S |, dymiepen, kapoun. TorumBa
(TBEpHoe, KHUIKOEe, Ta30BOE), CMA30YHBIE MaTEPHAIIBI, MOTOPHBIE
Macia.

Tema 5.2.

Xumuueckas UICHTUPUKAIUS. Meroasl XUMHUYECKOTO
UCCIIEOBaHUsI M aHalM3a BEIIECTB W MX IPEBpPALICHUM.
KadecTBeHHBII M KONMMYECTBEHHBIM aHau3.(I'paBUMETpUYECKHU,
TUTPUMETPUYECKUH, KOMIUIEKCOHOMETPUYECKUN METO/bI
aHaIM3a).

4.3. Tlpaktuueckue (CeMHUHAPCKUE) 3aHATHS
TeMmbl MpakTHYECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 5.




Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

W3 aux Ne
Ne | Temsl npaktudyeckux | @opmel IpakTUYECKUX | TpPyaOeMKOCTh, |MPaKTUYECKOM |pasiena
/11 3aHATHI 3aHATUH (uac) MMOATOTOBKH, | IMCIIMII
(dac) JIUHBI
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb ITPUBEACHBI B TaOIUIIE 6.
Ta6muia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYTOEMKOCTh
N3 Hux Ne
Ne HaunmeHnoBanue 1abopaTopHbIX paboT TpyZOCMKOCT®, | MPAKTHHCCKOH | - passieia
/1 (uac) MMOJTOTOBKH, JTUCIIAII
(dac) JIUHBI
Cemectp 1

1 | Crexuomerpuueckue 3aKOHBI.

OyHiaMeHTaIbHBIE TOHATHS U 3aKOHBI 2 1

xuMuu. CriocoObl omnpeAeneHns KoJIn4ecTBa

BEIIECTBA.
2 | Onpenenenne M’ skBHUBaJIeHTa MeTasIa 3 1
3 | Onpenenenne TerioBoro 3¢¢exra peakuuu 4 3

HEUTpATU3aIIUH.
4 | U3mepenne u  pacueT  DIIEKTPOIHBIX 4 4

IIOTEHIINATIOB METAJJIOB u OJIC

raJIbBAaHMYECKUX JIEMEHTOB.
5 | Xumuueckas u AJIEKTPOXUMHYECKAs 4 4

KOppo3us, HccnenoBanue KOppO3HHU

METAJUIOB U OINpEAeTIeHUEe HMHIMOUTOPHOTO

addekra.

Bceero: 17
4.4. npoexkTHpoBaHUE/ BHIOJHEHHE KypCOBOM paboTHI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.5. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B TabnuLe 7.

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

. Bcero, | Cemectp 1,
Buna camocrositensHOM paboTh
qac qac
1 2 3
N3ydeHne TeopeTHIecKoro Marepuana
8 8
nucturnHbl (TO)
PacuerHo-Tpaduueckue 3ananus (PI'3) 1 1
[ToaroToBKAa K TEKYIIEMY KOHTPOJIIO 4 4
ycneBaemoctu (TKYVY)
Homamruee 3aganue (/13) 4 4
IToaroroBka Kk MpOMEXKYTOUHOM aTTECTALIMN 6 6
(IIA)
Bcero: 21 21




5. Ilepeuensb yueOHO-METOUIECKOTO 0OECIICUCHHUS
JUISL CAMOCTOSATEILHON PabOThl 00YUYaAIOIMIUXCS 110 AUCITUTUTHHE (MOYJTIO)

Y4eOHO-METOAMYECKE MaTepHalbl I CAMOCTOSTEIhHOW pPaboOThl OOYYArOMIMXCsl YKa3aHBI B
mar. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepeuyeHpb neUaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3IaHUH MpHUBEICH B Tabmuie 8.
Tab6muia 8— IlepeueHb MeYaTHBIX W AIEKTPOHHBIX YICOHBIX U3TaHUN

KonuuectBo
9K3EMILISPOB B
UIndp/ 61/16J11/10Tpel<e
URL Bubnuorpaduueckas ccpiika
anpec (xpome
ANEKTPOHHBIX
9K3EMILISIPOB)
https://ur ['munka, H. JI. Obmas xumus B 2 T : y4eOHUK JIJIS aKaIEMAYECKOTO
ait ru/bco OakamaBpuata / H. JI. 'munka ; mon penakuueii B. A. [Tonkosa,
4e/38898 A. B. babkoBa. — 19-e uzn., mepepad. u mon. — Mockaa :
3 WznarensctBo KOpaiit, 2016. — 729 ¢. — (bakanasp.
Axagemudeckuii kypc). — ISBN 978-5-9916-6445-5.
https://ur OO01mast u HeopraHuyeckasi XuMus. 3aJJa4HuK : yaeOHoe mocobue asis
it ru/bco akanemuueckoro 6akanaspuara / C. C. babkuna [u np.] ; mox
de/43280 penakmueii C. C. babkunoi, JI. JI. Tomunoi#t. — Mocksa :
6 NznarensctBo KOpaiit, 2019. — 464 ¢. — (bakamnagp.
Axanemuuecknii kype). — ISBN 978-5-534-01498-3.
OKHUCIUTENTbHO-BOCCTAHOBUTEIBHBIC MPOLIECCHI : [ DIEKTPOHHBIN
pecypc] : yaue6HOe mocodue / T. E. KpwutoBa, T. Y. ®ommuuesa ; C.-
[Terep6. roc. yH-T a3pOKOCM. TPHUOOPOCTPOCHUS. - DIIEKTPOH.
TekcToBble faH. - Cankt-IlerepOypr : U3n-so I'VAIL 2019. - 77 c.
Xumus. OCHOBHBIE CTEXHOMETPUUECKUE 3aKOHBI, CTPOCHUE
BEIIECTBA, TEPMOAMHAMHKA, KHHETHKA, PACTBOPHI, AIEKTPOXUMUS:
[DnexTponnsiii pecypc] : yuebnoe mocodue / T. E. Kpbutosa, T. 1.
®omuuena ; C.-Ilerepb. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHHUS. -
DNeKTpoH. TeKCcToBbIe 1aH. - CankT-IleTepOypr : U3n-Bo I'YAII,
2020. - 148 c.
54 X45 Xumus : yaeOHUK 17151 By30B / A. A. I'ypoB [u ap.]. - 2-e u3z., crep. - 15
M. : Uzp-Bo MI'TY um. H. D. baymana, 2004. - 784 c.
OO6mmas xumus : [ DIEKTPOHHBIN pecypc| : y4eOHO-METOANIECKOe
nocobue / T. E. Kpbutosa ; C.-Iletep6. roc. yH-T a3pOKOCM.
MpUOOPOCTPOEHUS. - DIEKTPOH. TeKcToBbIe AaH. - CII06. : 3a-Bo
I'VAII 2016. - 98 c.
JlaGopaTopHbIe M1 CEMUHAPCKHE 3aHATHUS IO OOIICH H
54 A9S HEopraHuyeckoi xumuu : yaeonoe nocodbue / H. C. Axmetos, M. K. 10
Asuzosa, JI. U. bagpiruna. - 6-¢ u3g., crep. - CII6. : Jlans, 2014. -
367 c.
Z:Itggg{fél ['enspman, M. . Heoprannyeckas xumus : yuebHoe ocooue / M.
om/book . T'ensdman, B. I1. FOctpatoB. — 2-¢ u3., crep. — CaHKT-
/4032 [erepOypr : Jlanp, 2009. — 528 c. — ISBN 978-5-8114-0730-9.
54 E55 OcHoBbI 0011e# XMMuH : yuebHoe nocobdue / B. U. Endumos. - 2-¢ 20
u3n. - M. : UHOPA-M, 2017. - 256 c.




7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEICKOMMYHHKAIMOHHOM ceTH «/HTepHET»
[Tepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMALMOHHO-
TENICKOMMYHHUKAMOHHOW cetn «MHTepHeT», HEOOXOAWMBIX [UIi OCBOCHHUS IUCIUTUINHBI
npuBesieH B Tabmmuie 9.

Tabmuma 9 — IlepedeHb 3NIEKTPOHHBIX 00pa30BATENBHBIX PECypCOB HH(DOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL agpec Haumenosanue
http://www.xumuk.ru/ CaliT 0 XuMuu
http://www.hemi.nsu.ru OCHOBBI XUMHU:

o0OpazoBaTebHbBIN

CalT JJIs1 CTYAEHTOB
http://lib.aanet.ru/jirbis2/index.php? DeKTPOHHBIE
option=com_content&view=article&id=28&Itemid=393 pecypcesl

OnbIMOoTEKN

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeduenr mporpaMMHOTO OOECIEUEHHUS, HCIOIB3YEeMOTr0 IPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUITUHE.
[TepedyeHs UCMOIB3yeMOro MPOrpaMMHOTO o0ecriedeHus peacTasieH B Tadauie 10.

Ta6muua 10— Ilepedens mporpaMMHOTo 00eCTIeYeHHS

Ne /i1 HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBIX pu
OCYIIECTBIICHIH 00pa30BaTEILHOTO MPOoIiecca M0 AUCIUIIIHHE

[lepeyeHb HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTABICH B
Tabymue 11.

Tabmuua 11- Ilepedyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne /i1 HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUUYECKast O0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Il  OCYILECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUTIINHE, TPeCcTaBIeH B Tabumiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3bl

Howmep aynutopuun

Ne . .
i HaunmeHnoBaHMe COCTaBHON YacTH MaTepUAIbHO-TEXHUYECKOH 0a3bl (npu
HEOOXOMMOCTH )
1 | JIexuuoHHas ayIuTOpUs C UCTIOIb30BAaHUEM JEMOHCTPALIMOHHBIX 32-01 (I'acremno,15)

Tabnuil u cxeM, [lepronnueckoi CHCTEMBl XHMHUYECKUX DJIEMEHTOB
J.M1.MenpeneeBa, 00pa3iioB MHHEPAIOB, MOJIEIICH
MIPOCTPAHCTBEHHBIX PEIIETOK.



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

2 | Cennanv3upoBaHHAs XUMHYECKast TaOOpaTOpHsI C 33-02, 33-04
UCTOJIb30BAaHUEM JE€MOHCTPAIIMOHHBIX TUIAKATOB, JIAOOPATOPHBIX (T"acrenno,15)
CTEH/IOB W YCTQHOBOK JUIS ONIPEAETICHHUS SKBUBAIICHTA METAJLIa,
U3MEPEHUS SJCKTPOIHBIX MOTEHIUAIOB, CKOPOCTH KOPPO3UHU-
METAJIJIOB - MHJUTUBOJIBTMETPHI; aHAIUTHYECKHE U IICKTPOHHBIC
BECHI; JJabopaTtopHble pH-MeTpsl, HEeHTpU(DYTH 1 KaJTOPUMETD.

10. OueHouHBIE CpEeACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTecTaIluu
10.1. CoctaB OICHOYHBIX CPEACTBIUISI TIPOBEICHUS TMPOMEKYTOYHOW aTTECTAIMH
o0yJaromuxcs Mo AUCUUILIINHE MPUBECH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTAIINKI

Bua npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMpOCOB K AK3aMEHY;
3agaun.

10.2. B kayecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMN 00YyJaronMMHUCS TPUMEHSETCA S-0auibHasi MIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KoTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXXET UCIOIB30BaThCS
100-6ampHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbI ~ YHUBEpPCHUTETa,  IpaBUja
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
'VAIL
Tabmuua 14 —Kpurepuu olleHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUN

Xapakrepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
5-0ayutpHad 1IKama PaKTep bopmrp

— oOyyaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BAaTEIbHO U TPAMOTHO €r0 U3J1araer;

— ONUPAsACh Ha 3HAHUS OCHOBHOM W JONOJHUTEIBHOM JMTEPATYpHI,
TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTUYECKOU
JESATENHOCTBIO HAIPABJICHMUS;

— yMeJ10 00OCHOBBIBAET M ApTyMEHTUPYET BbIIBUTAaEMbIE UM HUJIEH;

— JIeJIaeT BBIBOALI M 000OIICHHUS;

— cBOOOHO BJIAICET CHCTEMOH CIEIUATM3HUPOBAHHBIX MOHSITHH.

«OTJIMYHO»
(Ga4YTCHO»

— 00y4arouuiicst TREpI0 YCBOMI IMPOTPaMMHBINA MaTepuall, TPaMOTHO U
[0 CYLIECTBY H3Jara€T €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JIUTEPaTypBhI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C MPAKTUYECKOW JESTEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TTOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 0000IIECHMS;

— BJIAJICET CUCTEMOM CIIELMATIM3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4YTCHO»

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepuall,
[0 CYILECTBY M3JIaraeT €ro, OMUpPasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEPATYPHI;

— JIONyCKaeT HeCYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;

— HCIIBITHIBACT 3aTPyJHEHHUS B TNPAKTHUYECKOM NPUMEHEHUH 3HAHUH
HaIlpaBJICHUS;

— c1a00 apryMEeHTUPYET Hay4YHbIE ITOJIOKEHUS;

— 3aTpyaHseTcs B GOPMYIMPOBAHUN BBIBOJOB M 0000IICHMIA;

— YAaCTHYHO BJIJICET CUCTEMON CIEeNMATN3UPOBAHHBIX MOHSITHHA.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»




Or1eHKa KOMITETEHITUHN

5-0ayutpHad IKama

XapaxrepucTuka chpopMUpOBAHHBIX KOMIIETEHIIUIHA

— o0yyJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
MaTrepuana;

— IONyCKaeT  CYIIECTBEHHbIE  OIMMOKA W  HETOYHOCTH  TpHU
«HEYIOBJIETBOPUTEIIHLHO ]
paccMOTpeHHH MPOOJIEM B KOHKPETHOM HaIpaBJICHUH;
(HE SAUTCHO» — 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
1. KBaHTOBO-MeXaHUYECKasi MOJEIb CTPOCHUS aTOMA. OIIK-1.3.1
2. Atom. [lpunuun Heonpenenennoctu I eitzendepra. Ypasuenue [le OIIK-1.V.1
bpoitns. BomnoBas GyHKIus. OIIK-1.B.1
3. VYpasnenue lllpeaunrepa. Kanroblie uncna. [Ipunuun 3anpera OIIK-1.B.1
[Taynu. [IpaBuno Xynna, KiedkoBckoro OIIK-1.V.1
4. [lepnognueckas cucrema JI.11. Menneneesa OIIK-1.V.1
S. [Ieproa4HOCTE U3MEHEHUS CBOMCTB 2JIEMEHTOB: PaJnyC aTOMOB 1 OIIK-1.3.1
HMOHOB, SHEPTUY UOHU3ALIUH, CPOJCTBO K DJIEKTPOHY, OIIK-1.B.1
AIEKTPOOTPULATEIIBHOCTD, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHAS OIIK-3.V.1
criocoOHocTh. CBsi3p I1.C. co cTpoeHuemM aroma.
6. OCHOBHBIE TUITBI XUMUYECKOHU cBs3U. KoBaneHTHas CBSI3b OIIK-1.3.1
7. Teopus rubpuan3anuy u reoMeTpust Mosieky. [lomsipHocTs 1 OIIK-1.3.1
HOJISIPU3YEMOCTh KOBAJICHTHOU CBSI3U U MOJIEKYJI OIIK-1.V.1
8. MexxMoJeKyIsipHbIe B3auMOAeHCTBUSA. BoiopoaHas CBsI3b. OIIK-1.3.1
9. XuMuyeckasi TEpMOIMHaMUKa OIIK-1.3.1
OIIK-1.B.1
10. XuMuyeckasi KUHETUKa. XMMHUYECKOE paBHOBECHE. OIIK-3.3.1
OIIK-3.B.1
OIIK-1.3.1
OIlK-1.V.1
11. PactBopel. CriocoOBI BeIpaXKEHUSI KOHIICHTPAIIUNA PAaCTBOPOB. OIIK-3.3.1
CaoiicTBa pacTBOpOB OIIK-3.B.1
OIIK-1.3.1
OIlK-1.V.1
12. JucnepcHbie cucteMbl. [IoBepXHOCTHBIE SIBJICHUS OIIK-3.3.1
OIIK-1.B.1
OIlK-1.3.1
13. PacTBOpBI 371€KTPOIUTOB. DIEKTPOIUTHYECKAS TUCCOLMALUS OIIK-1.3.1
14, Juccoumarnys Boabl. Jlucconuanus KUCIOT K OCHOBaHUH. OIIK-3.3.1
Bonopoansliit nokasareins OIIK-3.B.1
OIIK-1.3.1
OIIK-1.V.1
15. [IpousBenenue pacTBOpuMOCTU. IOHHO-OOMEHHBIE pEaKIIiu. OIIK-1.VY.1
I'upponus coneit. OIIK-1.3.1
OIlK-3.V.1
16. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN OIIK-1.V.1
OIlK-1.3.1
17. [lonsTne «31eKTPOAHBIN NOTEHLIUAD. DIEKTPOXUMUYECKUE OIIK-3.3.1
MPONECCHI. DIEKTPOJIN3 PACIIIaBOB U PACTBOPOB OIIK-3.B.1




OIIK-1.3.1

OIIK-1.V.1

18. O6mue coiicTBa MetauioB. Kopposust metamioB. Merons! 3amutel | OITK-3.3.1
OT KOPPO3UHU OIIK-3.B.1
OIIK-1.3.1

OIIK-1.V.1

19. KoHcTpykimonusie Metaibsl. Amomuau. Xpowm. XKeneso. OIIK-3.VY.1
OIIK-3.B.1

OIIK-1.3.1

OIIK-1.V.1

20. [Tommepsr. OIIK-1.VY.1
OIIK-1.3.1

21. Xumuueckas uIeHTH(GUKaLWs, aHaIU3 BELeCTBa OIIK-1.V.1
OIIK-1.3.1

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npeacrabieHsl B Tadbuuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera
Kon
Ne i/t [Tepeuens BompocoB (3axay) mist 3auera / nudd. 3auera HHMKaTOpa
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHnp Tem Uii KypCOBOTO TPOEKTHPOBAHUS/BBINOIHEHHUS KypCOBOH pabOTHI
MpeICTaBICHBI B TabmwuIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

No 1/t [IpumepHSIii nepedeHb TeM sl KypCOBOTO MPOESKTHPOBAHNUS/BBITTOTHEHHS
B KypCOBOH paboThI

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

Bompocer st mpoBeneHUsS TPOMEKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
IpeICTaBICHEI B Ta0nwmie 18.

Tabnuua 18 — [IpumepHbIii IepedeHb BOIIPOCOB ISl TECTOB

Kon

Ne /it [IpyuMepHBIil epedeHb BOMPOCOB JIJIs1 TECTOB
WHMKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCLUMUIUIMHE OOYYAIOMIMXCS 3a04HOM (HOpMBI
o0yd4eHwus1, mpeacTaBiieHbl B Tadmie 19.

Tabmuua 19 — IlepeyeHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPENCNSAIONIMEe  MPOLEAYyphl  OLICHWBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIUX H3Tanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpyOIIMX MOPAJOK W IPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IMIPOMEKYTOUHON aTTeCTallMi 00yJaroIuXxcs
I'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHEI




HGHBIO JAUCHUIUIMHEL ABJIACTCA — IMOJIYYCHHUC CTYACHTAMU H€O6XOI[I/IMBIX 3HaHI/II>'I, yMeHI/Iﬁ )41
HaBBIKOB B O0JIACTH XUMHH, YTO ITO3BOJIUT UM YCIICIIHO PEIIaTh TEOPETHUECKUE U MTPAKTHYECKHE
3ala4i B TCXHOJIOTUU MPOU3BOACTBA MATCPHUATIOB, SJICMCHTOB, HpI/IGOpOB U CUCTEM,

OOyuaromiuecst JOJDKHBI OCBOUTH TUCIHMILIMHY Ha YPOBHE, TIO3BOJISIOIIEM MM MPHUMEHUTh
HaBBIKU B chepe IPOTrpaMMHOr0 oOecriedeHus: U HH(POPMAIIMOHHO-U3MEPUTEIHHON TEXHOIOTHH
B MPHUOOPOCTPOCHHHU; a TAaKXKe AJIEKTPOHHO-MEXaHHMUECKUE, MAarHUTHBIC, JICKTPOMAarHUTHEIC,
OIITUYCCKHUC, TGHJIO(bI/IBI/I‘-IeCKI/IC, AKYCTUYCCKUC N AKYCTOONTUUYCCKHUEC MCTOAbI, MOJTYYUBIICTO
MOATOTOBKY MO  o0pa3oBaTenbHOUM mporpamme OakanaBpa 12.03.01(02) ITpuGopoctpoeHue mo
HanpaBleHUIO « TeXHOIOTUs a3POKOCMHUYECKOTO MPUOOPOCTPOCHHUS.»

11.1. Meroauueckue ykazaHHs s OOy4aloIUXCS 110 OCBOCHHIO JIEKIIMOHHOTO
Marepuaia

OcHOBHOE Ha3zHAYEHUE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
IyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3zHaueHue COBpEMEHHOHN JIEKIIMH B
pamMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(MOPMAIUIO MO TEME, & B OCBOCHUH
byHIaMEHTAIBHBIX MPOOJIEM AUCIUIUIMHBI, METOJIOB HAyYHOTO TIO3HAHHWS, HOBEHIIHMX
JTOCTIKEHUI HaydyHOW MBICTH. B ydeOHOM mpoliecce JEeKIUsl BBIMOIHIET METOIOJOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ WHGOPMAITMOHHYIO (QYHKIMH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWS, €€ MpOOJIeMBl, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUIMHE,
MOKa3bIBAECT B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[LmanupyeMble pe3ylbTaThl IPU OCBOCHUH 00YYAIOLIMMHUCS JICKIIMOHHOIO MaTepHaia;

— TMOJIyYEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONpPEETAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0 KOHKPETHOM TEME;

— TIONy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEMOIaBaATEIIEM;

— pasBuTHE TPO(YECCHOHATHLHO-IETOBBIX  KA4ecTB, JIIOOBH K  TpeAMETy U
CaMOCTOATEJIBHOTO TBOPYECKOTO MBIIICHUS.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

— TOJy4YeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHUS HAYKM U TEXHUKU H O
MPOTHO3€E UX Pa3BUTHI HA OJIMKAMIIINE TOIBL;

— Hay4HThCS METOAMYECKH 00pabaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIA H
MOJOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TOBTOPSATh HMX B  Pa3IMYHBIX
dopmynupoBKax);

—  TIOJy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMUHOB U TTOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAiIoB U
UCIIONIb30BAaHMEM pa3laTOYHOTO MaTepuaja IPU MPOBEACHUU KOPOTKUX ITUCKYyCCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICTbHBIX TEMATHUK TI0 TUCIUTIINHE.

CTpyKTypa OpeIoCTaBICHUS JSKIMOHHOI0 MaTepraia.:

Berymienue — 9acTe neKnuy, Heilb KOTOPOH - 3aMHTEPECOBATh U HACTPOUTH ayJUTOPHUIO Ha
BOCIIpHSATHE Y4eOHOro marepuana. B ero coctaB BXOAAT: (OPMYJIHMPOBKA TEMbI JIEKIIHH,
XapaKTepUCTHKa ee — NPO(pEeCCUOHATbHON 3HAYMMOCTH, HOBU3HBI M CTENICHU N3YYE€HHOCTH, LIEIH
JEKIWY; U3JI0’)KCHHE IUIaHa JIEKIMM, BKIIOYAIOLIEr0 HAaUMEHOBAaHUS — OCHOBHBIX BOIIPOCOB,
MOJICKAIIUX PACCMOTPEHUIO Ha JIEKIUH; XAPAKTEPUCTHKA PEKOMEHIYEMOH JUTEpaTypshl,
HEOOXOAUMOW 11 OpraHu3alld CaMOCTOATENBbHOM pabOThl CTYIEHTOB; pPETPOCHEKIMSI-
HallOMHHAaHHE O BOIPOCAX, PACCMOTPEHHBIX Ha— IMPOLUIOM JIEKLHH, CBA3b HUX C HOBBIM
MaTEpUaIOM, YKa3aHWE Ha €ro pojib, MECTO M 3HAYEHUE B JAHHOW AMCLHUILIMHE, a TaKXKe B
cUCTEME APYruX HayK.

OcHOBHast 4aCTh - U3JI0KEHUE COAEPIKAHUSA JIEKIIUM B CTPOTOM COOTBETCTBUH C
IPEMIOKEHHBIM IUIAHOM. BKJIIOYaeT pacKkphlBalOIUNA TEMY JIEKIMM KOHLENTYAIbHBIA U
(akTHUeCKUH MaTepHual, €ro aHalu3 M OLEHKY, pPa3JIn4YHble CIOCOOBl apryMeHTallud U
JI0Ka3aTeJIbCTBA BBIIBUTAEMBIX TEOPETUYECKUX IOJIOKECHUN.



3akiroueHre - TMOJBEACHHME O0Omero wurora Jeknuu, o000IeHne Mmarepuana,
(dbopMyJIMpPOBKa BEIBOOB 10 TEME JICKIIUH; OTBETHI HA BOIIPOCHI CTY/ICHTOB.

Jlis Hajuiekamero OCBOCHHSI Kypca XWMHUHU HCHOJB3YIOTCS CIICIMATbHBIC HATJIsSTHBIC
CpEJICTBA, C TOMOIIBIO KOTOPHIX MOXKHO IEpellaBaTh CTyJIEeHTaM WH(GOPMAIIUIO O BEHISCTBAX,
00BeKTax W CymecTBe (PU3MYECKHMX U XUMHUYECKUX TpeBpalieHuid. J|eMOHCTpanus OIBITOB,
MOJICTTM KPUCTAJUTMYECKUX PEIIETOK, TAOJMIBI M IUIAKAThl ¢ SHEPreTUYCCKUMH JHAarpaMMaMu
00pa30BaHUs MOJIEKYJI, peaKLUi C KaTalnu3aropaMH U 6e3 HUX U T.1.

OcyIecTBICHHEe KOHTPOJIS 3a BEJICHHUEM CTYJACHTAMH KOHCIIEKTa— JICKI[UH; OKa3aHWe
CTyJCHTaM IOMOIIY B BEICHWUW 3alUCH JIEKIWW — (AKIEHTUPOBAHHUE HM3JIOKEHHUS MarepHualia
JICKIIMH, BBIJEICHHUE TOJOCOM, MHTOHAIMEH, TEMIIOM pedd HauOojee BaKHOU HHQOpMAaInW,
WCITOJIH30BaHUE T1ay3 ISl 3alUCH TaOJIHII, CXEM)

11.2. Meroauyeckue yka3aHUsS I OOYYaIOIMIUXCS IO BBITOJHEHHUIO J1A0OPATOPHBIX

pabot

B xoxe BbImosHEHUs 1a00OpaTOPHBIX PabOT OOyJaroNIUiCs OJDKEH YIIIYOUTh W 3aKPENUTh
3HAHUS, IPAKTUYECKUE HABBIKH, OBJIAJETh COBPEMEHHON METOJIMKON U TEXHUKOM 3KCIIEPUMEHTA
B COOTBETCTBHU C KBaTU(UKAIMOHHOW XapakTEPUCTUKON oOydaromerocs. BeimosHeHne
7a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-TIPAKTUYECKON, pacyeTHO-aHAIUTHYECKOM
4acTe U KOHTPOJIbHBIX MEPONIPUSITUH.

BrimonHenue 51ab0paTopHBIX pabOT OO0y4aroIIMMCS SIBISETCS HEOTHEMJIEMOH 4YacThIO
U3YYEHUS JUCLUIUIMHBI, ONpeNesiseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpelCTBaM,
00eCTIeYnBAaIOIIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHMUS IPOLIECCOB, SBIEHUH UM OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCIMILINHBL,

— 3aKpeIUIEHHE, PAa3BUTHE M JeTalM3alMsl TEOPETUYECKUX 3HAHWM, MOJIyYEHHBIX Ha
JCKIUSX;

— ToJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMON AUCLUIUINHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboTel ¢ Ja0OpaTOpPHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3anadue u TpeOoOBaHU K IPOBEACHUIO J1a00PATOPHBIX PA0OT

3amanue u TpeOOBaHUS K BBINOJHEHUIO JTA0OPATOPHBIX PAOOT MPUBEACHBI B METOAMYECKHX
YKa3aHUSIX:

- Xumus : XMMHYECKHUE PEAKLIUH, BBI3bIBAIOIIUE AIEKTPUUECKUN TOK, JIEKTPOIHBIC
NOTEHLUAJBI ¥ 3JIEKTPOABUKYIINE CUIIBI : [ DIEKTPOHHBIN pecypc]| : METOAMUYECKNE YKa3aHUs K
BBITIOJIHEHHIO JTabopaTtopHOil padoTsl / C.-IleTepb. roc. yH-T a3pOoKOCM. TPHUOOPOCTPOCHUS |
coct.: }O. C. Hukomnaes, T. E. KpbiioBa. - DnektpoH. TekcroBbie naH. - CII0. : U3n-Bo I'YAII,
2015.-19c.

- Xumust. TernoBoit 3¢ ekt (3HTANBINSA) XUMUYECKON peakiuu : [ DIeKTpOHHBIN
pecypc] : MeTouYecKre YKa3aHus K BBINOJIHEHHIO TabopaTopHo#t paboTsl / C.-Iletepb. roc. yH-
T a3pokocM. mpubopoctpoenus ; coct.: FO. C. Hukomnaes, T. E. KpbuioBa. - DnekTpoH.
texcToBbIe faH. - CIIO. : U3a-Bo I'YAII 2015.-17 c.

- Xumus : DKBUBAJIEHT. 3aKOH SKBUBAJIEHTOB : [ DJIEKTPOHHBIN pecypc] :
METOAMYECKHE YKa3aHHsI 110 BBIIOJIHEHUIO 1abopaTtopHoii padotsl / C.-Ilerepl. roc. yH-T
aspokocM. pubdopoctpoenus ; coct.: T. E. KpbutoBa - DnektpoH. Tekcrosblie naH. - CI10. : U3n-
Bo ['YAIIL, 2021. - 19 c.



- Xumus. Koppo3us metamios : [ DNeKTpoHHBIN pecypc] : METOAMYECKHUE YKA3aHUS
0 BBITMOJHEHUIO JTJabopaTopHbIX padoT / C.-IleTep0. roc. yH-T a9pOKOCM. MPUOOPOCTPOCHHUS
coct.: }O. C. Hukomnaes, T. E. KpbiioBa. - DnektpoH. TekcroBbie naH. - CII0. : U3n-Bo I'YAII,
2016. - 27 c.

CrpykTypa u ¢popma oTueTa o 1abopaTopHOI paboTe
1. Ienb paGoTHL

2. JlaGopaTtopHoe 000pynOBaHHE.
3. OmnwucaHue 3KCIIePUMEHTA.
4. OOpaboTKa pe3ynbTaToB

OTuéT IOMKEH COAEPKATh TUTYIbHBIN JIUCT, a €r0 COJepKaHuEe COOTBETCTBOBATh O(POPMIIEHHIO,
cormacio 'OCT 7.32-2017. (3amonHEHHBIC TAOIUIIBI C MOJTYYEHHBIMH JKCTIIEPUMEHTAIbHBIMU
naHHeiMi) HopmatuBHas nokymeHTauus, HeoOxomumas ansi oQOpMIIEHHs, NIpUBEIEHA Ha
anektponHoM pecypce I'VAIL: https//guap.ru/standart/doc

2. BrimonHeHnsl He00X0AUMBIE PACUETHI.

3 [TocTpoens! rpaduyeckrie 3aBUCUMOCTH OT 3a/IaHHBIX [TAPAMETPOB.
4, CrenaHbl BEIBOJEL.

5 BrbImonHeHsl KOHTPOJIBHBIE 3a/1aHUs Ha TeMY J1a00paTOPHOM pabOTHI.

11.3. Meroauyeckue ykazaHus JUisl OOyJarOIIMXCS 110 TPOXOXKICHUIO CaMOCTOSTEIbHOMN
paboThI

B xone BBIMOMHEHHS] CaMOCTOSTENHHOW pabOThI, 00yJarOUTUCs BHITIOJIHAET PaboTy 10
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE MPEMOJIaBaTeNsi, HO 0e3 €ro HernocpeCTBEHHOTO
YYaCTHS.

B mporecce BBIMOTHEHHUS CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gopmupyercs
1eecoo0pa3Hoe TIaHUPOBaHKUE pabovero BpEMEHHU, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHM M CHCTEMATH3allMM NPUOOPETAaeMbIX 3HAHHIA, OOECTICUYMBACT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOYYCHHS, MOMOTAaeT TOJYyYUTh HABBIKA TIOBBIIICHUS
po(eCCHOHAIBHOTO YPOBHSI.

MeToaudyeckumMi ~ MaTepualaMH,  HAMPaBISIIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00yJaroNTUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIUILINHE;

11.4. Meroauueckue yKazaHusi Ui OOy4aroOIIMXCS MO MPOXOXKICHHIO TEKYILIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauecTBAa 3HAHUMI
00y4aroIuXxcsl, OCYLIECTBIAEMOIO B TEYEHUE CEMECTpa C IIEJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLUIUIAHBI.

1. 3ammTa 1a00paTOPHBIX pabOT
2. BeinosiHeHre MPOBEPOYHOM pabOoThI 10 TeMe JabopaTOpHOI paboTHI
3. penieHue 3a1a4 1Mo TemMe J1abopaTopHO pabOoTHI.

11.5. Meroauyeckue ykazaHus I 0OyJaroUIuXcs MO MPOXOXKICHUIO MPOMEXYTOUHOM
aTTECTAIIHH.

[IpomexxyTounass  arrectanusi  OOyyarOIIMXCsl — IpeAycMaTpuBaeT  OLICHUBAHHE
IPOMEKYTOYHBIX M OKOHYATENLHBIX PE3yJIbTaTOB 00ydeHus 1o aucuuiuimHe. OHa BKIIOYAET B
ceost:

— D9K3aMeH — ¢opMma OICHKH 3HAHWHA, IOJyYCHHBIX OOYdYalONmMMCs B IpOIEcCe
N3YUCHUA Bcel JUCHUITIIMHBI UJIN €€ 4aCTH, HABBIKOB CaMOCTOSITCIILHOU paGOTBI, CHOCO6HOCTI/I



HpI/IMeHHTI: nux ajada peH_IeHI/I}I HpaKTI/I‘IeCKI/IX 3a1a4. 3K33MGH, KaK HpaBI/IHO, HpOBOI[I/ITCH B
MeproJ; SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAI[MOHHOW OIEHKON «OTIUYHOY,
«XOPOLIOY, KYJOBIETBOPUTEILHOY, «HEYI0BIECTBOPUTEIHHOY.



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHre U3MEHEHHUH W JOTTOTHEHUI

Jlara 1 Ne

pOTOKOJIA
3aceaHus
kadeapbl

ITonnuce
3aB.
kaeapoit




