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AnpHoTanus

JucuumnnuHa «XUMUs» BXOAUT B 00pa30BaTENbHYIO MPOrPaMMy BBICHIETO 00pa30BaHUS
— mporpamMMy OakajaBpuaTa II0 HalpaBJICHHIO TOATOTOBKM/ crnemuanbHocTH 27.03.04
«YTpaBieHHe B TEXHHYECKHX CHCTEMax» HaNpaBlIEHHOCTU «YTIpaBieHHEe M WH(POpMAaTHKA B
TEXHUYECKUX cucTeMax». Jucuurinaa peannsyercs kapeapoit «Ne31».

JlucuuninuHa HaleneHa Ha (GOPMHUPOBAHKE Y BBIMTYCKHUKA CIEAYIOMINX KOMIIETCHIINHA!

OIIK-1 «Cnocoben aHaM3upoBaTh 3a1a4u MpodhecCuOHaTBLHOM NEeSITEIbBHOCTH Ha OCHOBE
MOJIO’KEHUH, 3aKOHOB U METOJIOB B 00JIACTH €CTECTBEHHBIX HAyK U MAaTeMAaTUKI»

OIIK-2 «Cmnocoben (opMynupoBaTh 3aqaud NPO(PECCHOHATBHON JEATENbHOCTH Ha
OCHOBE 3HaHMH, NPOGUIBHBIX Pa3AesioB MaTeMaTHUYECKUX M €CTECTBEHHOHAYYHBIX TUCIUILUINH
(Momymeit)»

CopepxaHue TUCIUILUIMHBI OXBaThIBAE€T KPYT BOIPOCOB, CBA3AHHBIX C 03HAKOMJICHUEM UCTOPUH
XUMUH, a TAKKE C OCHOBHBIMHU HANIPABICHUSMU U TEHACHIUSIMH PA3BUTUS COBPEMEHHON XMMHUH.
Ota HayKa M3ydaeT MaTepuaibHBIH MUP, 3aKOHBI €r0 Pa3BUTHS, CIEUU(PUUECKYI0 XUMHUECKYIO
dbopMy ABIKEHUsI MaTepun. B mporiecce n3ydeHuss XUMUHN BbIPAOATHIBACTCS HAYYHBINA B3TJISA] HA
Mup. 3HAHHE XMUMHHM HEOOXOIUMO JUIsl TUIOJOTBOPHOM TBOPUYECKOHM AeATeIbHOCTH OakayiaBpa
T000W HAMpPaBIECHHOCTH. 3HAHHE XHMHH MO3BOJIIET CHOPMHUPOBATH COBPEMEHHOE HAy4YyHOE
MpEJICTaBICHUE O MaTEePHH, BEIIECTBE KaK OJJHOM W3 BUJOB JIBIXKYILEHCS MaTepuu, MEXaHU3MeE
MPEBPALLICHUN XUMUYECKUX COCIMHEHUN, CBOMCTBAX MAaTEpUAIOB O XMMHUYECKUX MpoLeccax B
coBpeMeHHOM TexHuke. [Ipu u3yueHun Kypca XUMUU HEOOXOAMMO MPOYHO YCBOUTH OCHOBHBIE
3aKOHBI, OBNIAJCTh TEXHUKON XMMHUYECKUX PaCUYEeTOB, BHIPAOOTATh HABBIKA CAMOCTOSTEIHHOTO
BBIMOJTHEHHS] XUMUYECKUX IKCIIEPUMEHTOB U 00001eHus ¢akToB. [loHMMaHne 3aKOHOB XUMHUU
MOMOXET CTYACHTY B PEIICHUU HKOJIOTHUYECKUX MpobieM. 3HaHUE Kypca XUMUU HEOOXOIUMO U
JUTSI TIOCJIEYOIIETO YCIEeIIHOTO U3yYeHUs CIIeIMaTbHBIX JUCHUTUINH.

[IpenogaBanue TUCHUIUIMHBI MIPEyCMATPUBACT cleayromme GopMbl OpraHu3auu yueOHOTO
mpoiiecca: JIKIMU, JabopaTopHble palOOThI, caMoOCTOsTeNbHas pabota oOywaromerocs,
KOHCYJIbTAINH.

[IporpaMMoii AUCHUIUIMHBI TPETYCMOTPEHbI CIEAYIOLUIUE BUABI KOHTPOJISA: TEKYIIMA
KOHTPOJIb YCTIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIus B opMe IK3aMeHa.

OO6miast TpyJ0OEMKOCTh OCBOCHHS JIUCIUIUIMHBI COCTaBIsieT 3 3aueTHhIX enuHuibl, 108
4acoB.

S3bIK 00yUYEHUS 110 AUCIUTUITMHE KPYCCKUHN »



1. IlepeudeHb mIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILIIUHE
1.1. [enu npenogaBaHust JUCUUIUIUHBI

Henp naHHOM AUCHMIUIMHBI — YCBOGHHUE CTYACHTAMU TEOPETUYECKHUX OCHOB OOLIEH XUMHH,
XUMHUM BAXKHEHIIMX DJJIEMEHTOB M HX HEOPraHMYECKUX COCIUHEHU, ¢dbopmupoBaHue
XUMHYECKOTO MBIIIJICHHSI Y CTYICHTOB. Pa3BUTHE HaBBIKOB MCIIOIB30BAHUS CBEACHUH O (PU3HKO-
XMMHYECKMX CBOMCTBaX pa3IWYHBIX CHCTEM JUIsl CHHTE3a COOTBETCTBYIOIIMX COCIUHEHU,
BBITIOJIHEHHE TEPMOJIMHAMUYECKUX W KHHETHUYECKHUX pPacdeToB; NPUOOpETEHHE HEKOTOPOTO
OMbITa SKCHEPUMEHTAJBHBIX HCCIIEIOBAaHUM M7 pa3pabOTKM  HOBBIX METO/AOB CHHTE3a U
OpUJIaHusl MaTepuajiaM 3aJaHHOM CTPYKTypbl M KOMIUIeKca cBoMcTB. IlpencraBnenue
BO3MOXKHOCTH CTYACHTaM Pa3BUTh M MPOJAEMOHCTPUPOBATh HABBIKK B 00JACTH MHHOBAIIMOHHBIX
TEXHOJIOTHM.

1.2. JlycuuruiviHa BXOJUT B COCTaB 00s3aTeIbHOM YacTH 00pa30BaTEIbHOM MPOrpaMMBl
BhICIIeTo oOpa3oBanus (nanee — OII BO).

1.3. TlepeuyeHb maaHUPyEMBbIX pe3yJIbTaTOB O0YUEHHS 110 AUCLUILIUHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMU pe3yibTatamMu ocBoenus OIT BO.

B pesynbrare u3ydeHHs AMCLUUIUIMHBI OOYyYaroIIMICS NOJDKEH o0JsafaTh ClEAyIOUIMMU
KOMIETEHIMSIMU WM UX yacTsIMU. KoMIeTeHMy 1 MHAUKATOPbl UX JOCTHKEHUSI TIPUBEJICHBI B
Tabimue 1.

Tabauna 1 — [lepeueHb KOMIETEHIMI U UHAMKATOPOB UX JIOCTHKEHUS

Kareropus (rpymnmna)

KO,I[ 1 HAUMCHOBAHUC

KOI[ W HAUMCHOBAHUC NWHAHUKATOPA

KOMIIETEHITHN KOMIIETEHI[MHA JIOCTHYKEHUS KOMITETEHIIAU
OIIK-1.3.1 3HaeT OCHOBHEIE ITOJI0KECHUA
OIIK-1 Cnocoben ’
3aKOHBI M METOJIbI €CTECTBCHHBIX HAYK U
AHATM3UPOBATH
sazaum MaTEMaTHKA
. | OIIK-1.Y.1 YMmeeT npumeHsTh 0a30BbIE
npohecCHoHATBHOMI

€CTECTBEHHOHAYUYHbIE U MaTEMaTHYECKHE
3HAHUA Ul pelIeHus 3a/1a4
npogecCHOHATIBLHOM J1eATeIbHOCTH
OIIK-1.B.1 Bnageer HaBbIKaMu peLICHUS
npogeccroHaIbHbBIX 3a7jad Ha OCHOBE
0a30BBIX €CTECTBEHHOHAYYHBIX U
MaTEMaTHYECKUX 3HAHUI

O6menpodeccrnoHanbHbIE
KOMIICTCHIINU

JIesITeIbHOCTH Ha
OCHOBE IIOJIOXKCHHI,
3aKOHOB U METOJIOB B
o0actu
€CTECTBEHHBIX HAYK U
MaTeMaTUKU

OIIK-2 Cnocoben
dbopmynupoBath
3a1aun
npodeccuoHanbHOMI
NeSITeTHHOCTH Ha
OCHOBE 3HaHUM,
POPHIEHBIX
pas3zenon
MaTeMaTHIECKUX U
€CTECTBEHHOHAYYHBIX
TUCIIUTUTAH
(Momymeit)

OIIK-2.3.1 3naer npoduibHbIE pa3/esbl
MaTeMaTH4eCKUX M eCTECTBEHHOHAYYHBIX
JTUCLUTUIMH

ObmenpodeccuoHanbHble
KOMITETCHITHH

2. Mecro nuctminHel B ctpykType OI1
JucuuruinHa 6a3upyercs Ha 3HaHMAX, paHee MPUOOPETEHHBIX OOYYAIOIIMMUCS MPHU U3yUEHHH
CJIEIYIOIINX QACLHUIIINH:

— MaremaTtuka. AHaTUTHYECKAsi TEOMETPHS U JIMHEHHAs alredpa;

— @usuka.




3HaHUs, TOJNyYCHHBICE TMPU HW3YYEHHWHM Marepuaia JJaHHOW JUCUUIUIMHBI, HMMEIOT Kak
CaMOCTOSITENIbHOE 3HAYEHHE, TaK U UCTIOIb3YIOTCS MPU U3YUEHUHU APYTUX TUCLUUIIIUH:
— @usuka;

— be3omacHoCTh XXU3HEAEITSILHOCTH.

3. OO0BEM M TPYIOEMKOCTh JUCITUTUTAHBI
JlaHHbIe 00 00IIEM OO0BbEeMe AMCUMUIUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB Y4eOHOM
paboTHI IO TUCHHUTLUINHE (M paclpeesieHUue 3TOH TPYIOEMKOCTH 110 CEMECTpaM) MPEACTABIICHBI B
Tadimue 2.

Ta6muia 2 — O0beM U TPYJI0EMKOCTh JUCITUTUITUHBI

Bun yue6Ho# paboThI Bcero Tp yﬂoeMKOCTJ\I;O;O ceMecTpant
1 2 3

Oowan mpyooemKkocmbo oucyunIuHbl, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npakmuyeckoil no020moeKu
Ayoumopnuie 3anamus, BCETO 4ac. 51 51
B TOM YHCJIE:

nekrun (JI), (gac) 34 34

npaktuyeckue/cemunapckue 3anarus (113),

(dac)

naboparopusie padotsl (JIP), (dac) 17 17

KypcoBoii mpoekT (pabota) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnas padoma, Bcero (4ac) 21 21
Buo npomesicymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3amen (3auer, Hudd. 3ay, OK3. OK3.
OK3.*%)

Kk
Ilpumedanue: KaHIUIATCKHUIA SK3aMEH

4. CopeprxaHue JUCITUTITUHBI
4.1. Pacnpepenenuie TpyJA0€MKOCTH TUCUUILIMHBI MO pa3jeiaM U BUIaM 3aHITHI.
Pazaenpl, TeMBbI TUCHUTIIUHBI K UX TPYJOEMKOCTh TPUBEACHBI B TAOTHIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUIIINHBI, HX TPYAOEMKOCTh

Pazgensl, TeMbI JUCIUILINHEI Jlexun 113 (C3) P KII CPC
(qac) (qac) (dac) (qac) (dac)
Homep pasnena HasBanwe u conepxanue paBJI?J'IOB U TE€M JIEKIIMOHHBIX
3aHATUH
Cemectp 2

Pasznen 1: Beenenue B XUMHIO 1 5 2
Temal.l.llousTHe BemecTBa U
XUMHUYECKON peaKIMi, OCHOBHBIE 1 1 1
OTIpe/ICIICHUSI.
Tema 1.2
CTexnomMeTpruIecKrue 3aKOHBI. 9
dyHIaMeHTaTbHBIC TTOHITHS U
3aKOHBI XHMMUH.
Tema 1.3. Crioco0b1 onpeaeneHus 9 1
KOJIMYECTBA BEIIECTBA, 3aKOH




3KBUBAJICHTOB.

Pazgen 2. CtpoeHue BeniecTBa

10

Tema 2.1. OcHOBHEIE CBEIEHUS O
CTpOGHI/II/I daTOMOB, KBAHTOBBIC 4YHCJIA.

Tema 2.2. [lepuoguyeckuii 3aK0H
JA.N.Menneneena.

Tema 2.3. XumMudeckast CBSI3b, BUIEI
XHUMHUYECKOU CBS3M.

Tema2.4. MeTon BaJleHTHBIX CBS3€H,
KOBAJIEHTHAS CBS3b.

Tewma 2.5. MeTo MOJIEKYJIIPHBIX
opoOuTane.

Tema 2.6. HeBajieHTHBIE THITBI CBSI3CH:
HOHHAS CBSI3b, METAJIMYECKAS CBSI3b,
BOJIOPOJIHAS CBSI3b, CHIIBI BaH-nep-
Baanxsca.

Pa3nen 3. XuMHUYEeCKUE CUCTEMEI.
OO6mme 3aKOHOMEPHOCTH XUMHUYECKHUX
MIPOIIECCOB.

15

Tema 3.1. DHEpreTrika XUMHUYECKHX
IPOLIECCOB, BHYTPEHHSAS DHEPI U,
SHTAJIBINS, YSHTPOIIHSL.

Tewma 3.2. sneprust ['u60ca,
HAaIPaBJICHHOCTh XUMHYECKUX
MPOIIECCOB, XUMHUYECKOE U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XUMHYECKOM
PEaKIMK U METOJIBI €€
peryJIupoOBaHus, 3aKOH JICUCTBUS
Mmacc,

Tewma 3.4. DHeprus akTUBALINH,
ypaBHeHHE AppeHHyca, MPaBUIIO
Bant-T'odda, katanuzaTops! u
KaTaJIUTHYECKUE CHCTEMBI.

Tema 3.5.PacTBOpbI, [UCHIEpCHBIE
CHCTEMBI, CTIOCOOBI BRIPAYKCHUS
COCTaBa pacTBOPOB,

Tema 3.6. DnexTponurnyeckas
JMCCOLMAINS, BOJHBIE PACTBOPBI
3IEKTPOJIUTOB, BOJOPOIHBII
MOKa3aTelb, pEaKkIui 0OOMEHa,
TUAPOJIA3 COJIEH.

Tema 3.7.CBoiicTBa pa3z0aBIeHHBIX
PacTBOPOB HEINEKTPOJIHUTOB, BOJHBIC
PacTBOPHI AIEKTPOIUTOB, 3aKOH
paz6asienust OcTBambaa, 3aKOHbI
Payns.

Pasnen 4.OcHOBEI
AJIEKTPOXUMHUUYECKHX IPOIIECCOB.

Tema 4. 1.0KUCIUTEITBHO-
BOCCTAHOBUTEIBLHBIE PEAKITUT

Tema 4.2. XuMHUeCKHE UCTOYHUKHI




SJICKTPHUYCCKOI'O TOKaA.
I'anpBaHMYECKUE DJIEMEHTHI.

Tema 4.3.251€KTpOJIN3, 3aKOHBI

1 1
Qapanes.
Tema 4.4. Kopposust u 60pr0Oa c Heil. 1 4 1
Pazgen 5:CBoiicTBa NpOMBIIIIEHHO- 4 3

BaXXHbIX J3JICMCHTOB U UX COCI[I/IHCHI/Iﬁ

Tema 5.1. Kitaccsl XuMHU4YECKUX
COEIMHEHUH, CBOMCTBA MPOMBIIILICHHO 2 2
BAKHBIX DJIEMEHTOB M UX COEIUHEHUIA.

Tema 5.2. Xumuueckas
unentudukaus. Metoabt

XMMHUYECKOTO HCCIICAOBAHUS U 2 .
AHAJIM3a BEIIECTB U UX NPEBPALLCHUN.

Htoro B cemecTpe: 34 17 21
Wroro: 34 0 17 0 21

[IpakTuueckass TMOATOTOBKA 3aKJIOYAETCA B  HEMOCPEICTBEHHOM  BBINOJHEHUU
Oo0y4JaloIMMHUCA  ONpEAENEeHHBIX  TPYIOBBIX  (PYHKUMIHA,  CBSI3aHHBIX C  Oy;ayien
npodecCHOHATIBHOMN 1 TeNbHOCTBIO.

4.2. CopnepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHITHIM.
CopepxaHre pa3esioB U TeM JICKIIMOHHBIX 3aHATUN IPUBEICHO B Ta0uiie 4.

Tabnuna 4 — ConeprkaHue paszieloB U TeM JIEKIIMOHHOTO UK

Howmep N
Ha3zBanue u conepxaHue pas3aesioB U TEM JEKIIMOHHBIX 3aHATHI
paszena
Paznen 1 BBenenue B XUMHIo.
Tema 1.1. IToHsITHE BelIECTBA 1 XUMHYECKON PEAKIIMU, OCHOBHBIC MMOHATHUS U ONTPEACIEHUS.
Tema 1.2. Crexuomerpuueckue 3akoHbl. DyHIAMEHTAIbHBIC MOHATUS U 3aKOHBl XUMUHU:
3aKOH COXPaHEHMS MAaCChl, 3aKOH MTOCTOSTHCTBA COCTAaBa BEUIECTBA, 3aKOH KPATHBIX
OTHONICHUH, 3aKOH OOBEMHBIX OTHOILICHUI. 3aKOH ABOTaApO, CIEICTBUS 3aKOHA
ABorajpo.
Tema 1.3. Crioco0Obl ompezeneHus: KOIU4ecTBa BEIIECTBA, 3aKOH 3KBUBalIeHTOB. Pacuér M’
(MOJIIpHBIX MacC HKBHBAJICHTOB) JJIsi MPOCTHIX BEIIECTB, OKCHIOB, KHCIOT,
OCHOBaHMH, cosieil. DakTop IKBUBAJICHTHOCTH.
Paznen 2: CtpoeHue BelecTBa.
Tema 2.1. OCHOBHBIE CBEJIEHUS O CTPOCHMH aToMOB; KBaHTOBO-MeXaHMYECKass MOJEINb

atoma. OpOuranb, KBaHTOBBIC 4HCia, ypaBHeHUe [lIpénunrepa, ypaBuenue Jle-
bpoiins, ypaBuenme Ilmanka, mnpuHuMn HeomnpenenéHHocty ['elizenOepra.
DneKTpoHHO-TpadudecKre GopMyIIbL.

Tema 2.2. Ilepuognueckuit 3akoH J[.M.MenneneeBa, cBs3p II.C. co crpoeHuem aroma.
Ilepuonsl, rpymmel, AWAaroHajdbHAas 3aBHCHUMOCTb. 3aKOHOMEPHBIE H3MCHECHHS
CBOWCTB 3JIEMEHTOB U coequHEHUH (3(pPeKTUBHBIN paanyc, SHEPIrUA HOHU3ALUN U
CPOJICTBA K DJIEKTPOHY, MIEKTPOOTPHLATEIBHOCTB).

Tewma 2.3. XuMHYecKasi CBsI3b, BHJBI XHUMHUYECKOH CBs3U. B030yxn€HHOE W HOpMaIbHOE
cocTossHME  aroma. [uOpummsamust  SJAEKTPOHHBIX  00makoB.  CrocoOsl
MEPEKPBIBAHUSL  DJIEKTPOHHBIX OOJIAKOB, CHUTMa- IH-JENbTa-TIePeKPhIBAaHUS.
IIpocTpaHCcTBEHHAs! CTPYKTYpa MOJIEKYIL.

Tema 2.4. MeTol BaJCHTHBIX CBsI3eH, crmoco0 o0pa3oBaHUS KOBAJICHTHOW CBSI3U METOT
Jlonnona u I'eiitnepa. [1oJsIpHOCTH CBSI3M CBOMCTBA KOBAJEHTHOW CBSI3H.




Howmep
paszena

Ha3zBanue u conepxanue pas3esioB U TEM JEKIIMOHHBIX 3aHATHI

Tema 2.5.

Meroa MonexyspHbIx opoutanein. Ilopsamok u sHeprus cBsizu. CBSA3BIBAIOIINE U
Pa3phIXJISIONIINE OPOUTAIIH.

Tema 2.6

HeBasieHTHBIE THIIBI CBSI3€W: MOHHAs CBS3b, METAJUIMYECKas CBS3b, BOJOPOJHAA
CBsI3b, cuibl Ban-nep-Baansca. KommekcHble coenuuenus. Poiab KOMIUIEKCHBIX
COCMHEHUN B TMpPUPOAE U TEeXHHKE. Teopus KpPUCTAUIMYECKOro  IOJIS.
KoHeHcupoBaHHOE COCTOSIHUE BellecTBa. TBep/Ible BEIIECTBA.

Pa3nen 3

Xumuyeckue cucreMbl. O011IKe 3aKOHOMEPHOCTH XUMUYECKUX ITPOIIECCOB.

Tema 3.1.

DHepreTuka XUMHUYECKUX MPOLECCOB, BHYTPEHHSS HEPrusi, TEIUIOBOW 3¢¢ekT
XUMHUYECKUX peakuuu, 1-Ml, 2-i, 3-i 3aKOHBI TEPMOAMHAMHUKH, DHTPOMHUS, KaK
(YHKIHMS COCTOSHUS, SHTAIBINS. XUMHUUECKUH MOTSHIUAIL.

Tema 3.2.

sHepruss ['mOOca, HaNpaBIEHHOCTh XUMHYECKHX IPOILIECCOB, XUMHUYECKOE U
(ha3oBO€ paBHOBECHE.

Tema 3.3.

CKOpOoCTh XMMHUYECKON peakLUy M METOJBI €€ PETYJINPOBAHUS, 3aKOH ACHCTBUS
Macc. YpaBHenue ['ynpbGepra u Baare. MonekynapHOCTh peakiuu, HOPSIOK
peakuuu. 3aBUCUMOCTb CKOPOCTH XHMMMUYECKOM peakUuud OT KOHLEHTPALUH.
KoncranTa ckopocTr (h\M3NYECKHIA CMBICIL.

Tema 3.4

OHeprust  akTUBalUUHM, ypaBHeHHe AppenHuyca, mnpaBwio Baut-T'odda,
KaTaJau3aTopbl U KaTaJIUTHYecKue cUCTeMbl. OCHOBHOM IOCTyJaT XHMHUYECKOU
KMHETUKH, KHHETUYECKOE YypaBHeHue. BimsHue TtemmepaTypel Ha CKOpPOCTb
XUMHUYECKOH peakUuu, ypaBHeHHE AppeHuyca. MexaHu3M MpOTEKaHUs
KaTaJIUTHYECKUX peakunid. Xumudeckoe pasHosecue npuuun Jle-Illarense.

Tema 3.5

PacTBOpbI, OucHEepcHbIE CHCTEMBI, CIIOCOOBI BBIPAQXKEHUS COCTaBa PacTBOPOB.
TepMmoauHaMuYecKHe XapaKTepUCTUKHU TIpoliecca 00pa3oBaHUs PacTBOPOB.
CWJIBHBIE U CJIa0ble 3JIEKTPOJUTHI, MOHHBIE PAaBHOBECUS B BOJHBIX pPacTBOpaXx,
IPOM3BECHUE PACTBOPUMOCTHU

Tema 3.6

DNEeKTPOIUTHYECKas  JUCCOLMALNS, BOJHBIE  PaCTBOPBI
BOJIOPOJIHBIN TIOKA3aTeNb, PEaKLIMU OOMEHa, THAPOIIN3 COJICH.

SJICKTPOJHUTOB,

Tema 3.7

CpoiicTBa pa30aBiIeHHBIX PaCTBOPOB HEAJIEKTPOJIUTOB, KOJJTUTATHBHBIC CBOMCTBA
pacTBopoB, 3akoHbl Payms. Kpuockomus I0ymmmockonus.  OcMoTHueckoe
napnenue. 3akoH ['enpu. M3zoTtorndeckuit korduimenT.

Paznen 4.

OCHOBBI QJICKTPOXUMHUYCCKUX IMPOLCCCOB.

Tema 4.1.

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIbHEIC pcaknuuu, 3JIeKTpOHHBII>'I 6anch, MOJ'IHpHBIC
MAacCCBhI OKBUBAJICHTOB OKHCJIUTCIIA 1 BOCCTAHOBHUTCIIA.

Tema 4.2.

XVMMHUYECKUE HCTOYHUKU JJIEKTPUYECKOTO TOKA. [anbBaHMYECKHE DJIEMEHTHI,
CTaHJAPTHBIC JJIEKTPOJHBIE NOTCHIHUAIbL. J[BOMHOW DJJIEKTPUYECKHHA CIIOM.
VpaBuenne HepHcra. PaBHOBecHBIN. 37eKTpoAHBIN noTeHuuan. CraHIapTHBIN
BOJOPOAHBIN AIEKTPOL.

Tema 4.3.

9JICKTpOJ'II/I3, 3aKOHBbI q)apaﬂeﬂ KaTO,Z[HBIe U aHOJHBIC MPOLECCHI PpACTBOPOB U
PpaciijiaBoOB 3JICKTPOJIUTOB.

Tema 4.4

Koppo3sus u 6oprba ¢ Hell. YpaBHEHUS] KOPPO3UMHBIX MPOLIECCOB C KUCIOPOTHON
1 BOJOpOAHON nemosspu3anuei. CrocoObl 3alUThl OT KOPPO3UU — XUMHYECKHE,
ANIEKTPOXUMUYECKHE  (METalJIMuecKue-  KaTOAHble, aHOJHBbIE  IOKPBITHS).
JlernpoBaHue MeTAIIOB.

Pasznen 5.

CsolicTBa NPOMBIINIJICHHO BaXXHbIX 3J3JICMCHTOB U HX COC,Z[I/IHGHI/II\/'I. IMMOJIyUCHHUC
MeTauioB. MeTamIndecKre CIIaBbl M KOMITIO3HUTEL.

Tema 5.1.

Kiaccbl XuMu4yeckux COeMHEHUM, CBOMCTBA MPOMBIILIEHHO BAXKHBIX 3JIEMEHTOB
n ux coeguHeHnii KommosunmoHnHuble Matepuanbl. KepmeTbl. XuMHsS METaIoB
(AlFe, Sn,Pb,Mo) Xumus nemerammos: C,Si,S , ¢ymiepen, kapoun. Torumsa
(TBEpHOE, )KHUIKOE, Ta30BOE), CMa304YHbIC MaTepHaIbl, MOTOPHBIE Maca.

Tema 5.2.

XuMuueckas I/I,Z[GHTI/I(bI/IKaLII/ISI. MGTOI[I:I XUMHNYCCKOI'O HCCICAOBAHHA M aHaJIU3a




Howmep
paszena

Ha3zBanue u conepxanue pas3esioB U TEM JEKIIMOHHBIX 3aHATHI

METO/Ibl aHAJIN3A).

BEIIECTB W  MX  mpeBpameHud. KayecTBEHHBIW W KOJWYECTBEHHBIMN
aHanu3.(I'paBuMerpuueckuil, TUTPUMETPUUECKHUM, KOMIUIEKCOHOMETPUUECKHM

4.3. Tlpaktuueckue (CEeMHHAPCKHUE) 3aHATHS

TeMbl pakTHUECKUX 3aHATHIA U UX TPYJTOEMKOCTh IIPUBECHBI B TAOIHUIIE 5.

Ta6mmma 5 — [IpakTrdeckue 3aHITH U UX TPYJIOEMKOCTh

N3 Hux Ne
Tembl ®opMBbI o
Ne TpyroeMKOCTh, |IPaKTUYECKOH |pa3zeiia
MPAKTHIECKHIX MIPAKTUYECKHIX
/1 . . (dac) MOJATOTOBKH, | TUCIIHII
3aHATUN 3aHATUN
(gac) JIUHBI
Y4eOHBIM IJIaHOM HE TIPEyCMOTPEHO
Bcero
4.4. JlabopatopHble 3aHATHS
Tembl Tab0paTOPHBIX 3aHATUH M UX TPYJTOEMKOCTh PUBEACHBI B TA0IHIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHITHS U UX TPYJOEMKOCTb
N3 Hux No
MIPaKTH
. | pazmen
No TpynoemMkocTb, |4eckoit
HanmeHnoBanme 1a00paTopHBIX padboT a
/1 (dac) MOATOT
JTUCIIHIT
OBKH,
JIUHBI
(dac)
Cemectp 2
1 CrexnoMeTrpuueckue 3akoHbl. OyH1aMEHTaIbHbIE
MOHATHUS Y 3aKOHBI XUMUHU. CIIOCcOOBI onpeieieHus 2 1
KOJIMYECTBA BEIIECTBA.
2 Omnpenenenne M’ sKkBUBaJIeHTa MeTaJIa 3 1
3 Omnpenenenne TerioBoro 3ddexra peakuuu 4 3
HEUTpAIU3ALIHH.
4 N3Mepenne u pacyeT 3JIEKTPOIHBIX TOTEHIIHAIOB 4 4
MeTtasioB 1 DJIC ranbBaHHYECKHUX DJIEMEHTOB.
5 XuMu4eckas U dJIEKTPOXUMHUYECKAsT KOPPO3Hs, 4 4
HccnenoBanue KoOppo3uK METAIIOB M ONPEICICHNE
uHTHOUTOPHOTO Y deKTa.
Bcero: 17

4.5. KypcoBoe npoekTupoBaHue/ BEITIOTHEHHE KYPCOBO pabOThHI
Y4eOHBIM IIaHOM HE MPEyCMOTPEHO

4.6. CamocrosTenpHast paboTa 00yJaronuxcs

Bunasl camocTosTensHON pabOThI U €€ TPYI0eMKOCTh MPUBEIEHBI B Ta0IULE 7.

Tabnuna 7 — Bunbl caMmocTosTeIbHON paboThl U €€ TPYJ0EMKOCTh




Bunx camocTosiTensHON pabOTHI Bcero, gac Cemectp 2, yac
1 2 3
CamocrosiTeJbHas padoTa, BCEro 21 21
H3yUYeHHE TEOPETHYECKOTO MaTeprana 16 16
nuciutiiHb (TO)
pacueTHo-rpaduueckue 3ananus (PI'3) 1 1
nmomarraee 3amanne (/13) 2 2
[ToaroToBka k Tekymiemy koHTpodto (TK) 2 2

5. IlepeueHsb yueOHO-METOAMIECKOTO 00SCIICUCHHUS
JUTSL CAMOCTOSITEIIEHOW Pa0OThI 00YUAIOIIMXCS IO TUCIIMILTHHE (MOJIYIIO)

Y4eOHO-MeTOAMYECKHE MaTepHalibl A CaMOCTOSITENIbHON paboThl 00ydaromMXCsl yKa3aHbl B
. 7-11.

6. IlepedeHp MeyaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/1aHUI
[lepedyeHb mevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/IaHUH MPUBEIEH B Ta0IuUIE 8.
Tabnuua 8— [lepeueHb Me4YaTHbIX U JIEKTPOHHBIX YUEOHBIX U3AaHUMN

KomnuectBo
HK3EMILISPOB B
WInp/ 6I/I6J1H0TpeKe
URL bubnuorpaduyeckas ccpuika
apec (xpome
ANEKTPOHHBIX
9K3EMILISPOB)
https://ur I'munka, H. JI. Ob6mas xumus B 2 T : y4eOHUK JIJIS aKaIEMUYECKOTO
ait ru}bco OaxanaBpuata / H. JI. 'nmunka ; mon penakuueit B. A. [Tonkoga,
de}38898 A. B. babkoBa. — 19-e u3., nmepepab. u gon. — Mockaa :
3 WznatenbctBo FOpaiit, 2016. — 729 c¢. — (bakanaBp. AkagemMudeckuii
Kkypc). — ISBN 978-5-9916-6445-5.
https://ur OO0mas u Heopranudeckasi XuMus. 3aJJa4HuK : ydeOHoe mocobue ass
ait ru}bco akanemudeckoro OakamaBpuata / C. C. babkuna [u ap.] ; mox
de) 43280 penakiueit C. C. babkunoi, JI. JI. Tomunoit. — Mocksa :
6 WznarensctBo FOpaiit, 2019. — 464 c¢. — (bakanaBp. AkagemMuueckuii
kypc). — ISBN 978-5-534-01498-3.
OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE MPOLIECCHI : [ DIEKTPOHHBIN
pecypc] : yae6Hoe mocodue / T. E. Kpwinoa, T. Y. ®ommuuesa ; C.-
[TerepO. roc. yH-T a3pOKOCM. TPHUOOPOCTPOCHHUS. - DIICKTPOH.
tekcToBble naH. - Cankrt-Iletepbypr : U3n-so ['YAIIL 2019. - 77 c.
Xumusi. OCHOBHbIE CTEXMOMETPUUECKHE 3aKOHBI, CTPOSHHUE BEIIECTBA,
TePMOJUHAMUKA, KHHETHKA, PACTBOPHI, YIEKTPOXUMHUSI:
[DnexTponnsiii pecypce] : yuebnoe mocodue / T. E. Kpsutosa, T. 1.
domuuena ; C.-Ilerepd. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHUSI. -
DnekTpoH. TekcToBbIe naH. - Cankt-IletepOypr : U3n-Bo I'YAII, 2020.
- 148 c.
54.X45 Xumus : yaeOHUK 11 By30B / A. A. I'ypoB [u ap.]. - 2-e u3z., crep. - 15
M. : Uzn-Bo MI'TY um. H. D. baymana, 2004. - 784 c.
OO6mrast xumus : [ DIEKTPOHHBIN pecypc] : y4eOHO-METOANIECKOE
nocobue / T. E. Kpbutosa ; C.-Iletep0. roc. yH-T a3pOKOCM.
MPUOOPOCTPOEHUS. - DIEKTPOH. TeKcToBbIe AaH. - CII6. : M3a-Bo
['VAII, 2016. - 98 c.
54 A95 | JlabopaTopHBIEC U CEMHUHAPCKUE 3aHATHUS IO O0IIEH 1 HeOpraHM4eCcKon 10




xumuH : yaeoHoe mocobue / H. C. Axmeros, M. K. Asuzosa, JI. 1.
banpiruna. - 6-e uzn., crep. - CII6. : Jlanp, 2014. - 367 c.

https://e.| I'ensman, M. U. Heopranndeckas xumus : yaeOHoe ocooue / M. U.

anbook.c .

om/book I'ensdman, B. I1. FOctpaToB. — 2-¢ u3sn., crep. — Cankr-IletepOypr :

14032 Jlanb, 2009. — 528 c. — ISBN 978-5-8114-0730-9.

54 E55 OcHoBbI 00111e# XMMuH : yaueOHoe mocodue / B. Y. Endumos. - 2-¢ 20

n3a. - M. : UHOPA-M, 2017. - 256 c.

7. TlepeueHb NIEKTPOHHBIX 00Pa30BATEILHBIX PECYPCOB
MH(GOPMaLIMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTn «HTepHeT»
[lepeuenn AJIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB nH(OPMAIIMOHHO-
TEJIEeKOMMYHUKAIMOHHON ceTu «MHTepHeT», HEOOXOAMMBIX JJii OCBOCHMS JAUCLMILIUHBI

npuBezieH B Tabimuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa30BaTEIBHBIX PECypcoB HWH(OpPMAIIMOHHO-

TEJICKOMMYHUKAIIMOHHOU cetu «HTepHe™

URL anpec

HaumeHnoBanue

http://www.xumuk.ru/

Calit 0 XuMuu

http://www.hemi.nsu.ru

OCHOBBI XUMHUH:

00pa3oBaTeNbHBII

CalT JIJIsl CTYJICHTOB
http://lib.aanet.ru/jirbis2/index.php? DNeKTPOHHBIC
option=com_content&view=article&id=28&Itemid=393 pecypehl

OMOJIMOTEKH

8. IlepeyeHp MH(DOPMALMOHHBIX TEXHOIOTHI
8.1. [lepeyerp TpPOTpaMMHOTO OOECIIEUYEHUS, HCIOIB3YEeMOTO TIPH OCYIIECTBICHUU
00pa3oBaTEeNBFHOTO MpoIiecca Mo AUCIUILIIHHE.
[lepedyeHp UCTIOIB3yEMOT0 IPOTPAMMHOTO obecriedeHus npeacrasieH B Tadmuie 10.

Tabnuna 10— [lepeuens nporpaMMHOTo obecreueHus

Ne /1

HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn HMH(POPMAIMOHHO-CITPABOYHBIX CHCTEM,HCTI0JIb3YEMBIX npu
OCYIIIECTBIIEHUH 00pa30BaTEIBHOTO MPOIECCa MO AUCIUTUINHE
Ilepeyenp ucCMoONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTABICH B

tabnure 11.

Tabnuua 11- Ilepedyenp HHPOPMALIMOHHO-CIPABOYHBIX CUCTEM

Ne /1

HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas Oa3a

CoctaB  MarepuaIbHO-TEXHUYECKON

0a3pl, HEOOXOAMMON JUISI  OCYIIECTBICHUS

00pa30BaTeNbHOTO Mpoliecca Mo IUCIUILUINHE, TIPeCTaBieH B Tabnunel 2.

Tabmuna 12 — CoctaB MaTepraibHO-TEXHIUYECKOH 0a3bl



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

Howmep ayautopun

If‘/-gn HaunmeHoBaHMe cOCTaBHON YacTH MaTepUaIbHO-TEXHUYECKOH 0a3bl (npu
HEOOXOIMMOCTH)
1 | JlekuuoHHas ayIMTOpUS C UCIIOJIB30BAHUEM JEMOHCTPALIMOHHBIX 32-01 (I'actemo,15)
Tabmun u cxem, [lepuoandeckoit cUCTEMBI XUMUYECKUX IEMEHTOB
J.M1.MenpeneeBa, 00pa3ioB MHHEPAJIOB, MOJIEIICH
IPOCTPAHCTBEHHBIX PEIIETOK.
2 | Cnenuanu3upoBaHHas XUMHUYECKas 1abopaTopus ¢ 33-02, 33-04

WCITOJIb30BAaHUEM JIEMOHCTPAIIMOHHBIX IJIAKATOB, J1a0OpPaTOPHBIX (I"'acremno,15)
CTCHAOB U YCTAaHOBOK IJId OIMMPCACIICHUS S5KBUBAJICHTA MCTAJlJIA,
U3MEPEHUS SJICKTPOTHBIX MOTCHIIHAIOB, CKOPOCTH KOPPO3UH-
MCTAJIJIOB - MUJUJIMBOJIBTMCTPBI; AHAJTIUTUYCCKUC U 3JICKTPOHHBIC
BeChl; JabopaTopHbie pH-MeTphl, IEHTPUDYTH U KaJTOPUMETP.

10. OueHouHbIE cpeACTBa [Tl MPOBEACHUS TPOMEKYTOUHOHN aTTecTalluu
10.1. CocTaB OLEHOYHBIX CPEACTBIUISI TPOBEACHUS IPOMEKYTOYHOH aTTECTAINH
oOy4aromuxcs Mo AUCUUIUIMHE pUBeAeH B Tabnuue 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHUS IPOMEKYTOYHON aTTeCTaIluU

Bun HpOMe)KYTOqHOﬁ aTTeCTallnnu Hepequb OLCHOYHBIX CPCACTB

OK3amMeH Crircok BONpOCOB K 3K3aMEHY.

10.2. B kadecTBe KpUTEPUEB OIECHKA YPOBHS CHOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00y4aroUMMHCs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas mpuBeaeHa B Tabmuie 14. B TeueHne cemectpa MOXKET HCIIOIB30BATHCS
100-0annpHast ~ mKajma  MOJAYJIBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHiIa
UCIIOJIb30BaHUsI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabauna 14 -Kputepuu ouieHKH ypoBHS ¢hOPMHUPOBAHHOCTH KOMIETEHUUN

OreHKa KOMITETEHIINHI

Xapakrepructika chOpMUPOBAHHBIX KOMITIETEHLIMIA
5-0ayutpHas mKkama P P (bopmmp

— o0yyaronuiicss TiIyOOKO W BCECTOPOHHE YCBOWJI IPOTPAMMHBIH
MaTepua;

— YBEPEHHO, JIOTUYHO, MTOCIICIOBATEIBHO M TPAMOTHO €T0 H3JIaraeT;

— ONMpasCh Ha 3HAHHWS OCHOBHOW W JOIOJIHUTEIBHOW JUTEPATYPHI,
TECCHO HpI/IBSIBI)IBaeT YCBOGHHBIC HayLIHBIe ITOJIOKCHUSA C HpaKTHqGCKOﬁ
NCATCIIBHOCTBIO HaHpaBHeHI/Iﬂ;

— yMeIio 00OCHOBBIBAET M apTyMEHTHUPYET BhIIBUTAEMbIC UM HIICH,

— JIeJIaeT BBIBOJIBI M 0000IIEHNS;

— CBOOOJIHO BJIaJICET CHCTEMOM CIEIUATN3UPOBAHHBIX TOHSATHH.

COTIIMYHO»
(GauTCHO»

— 00yyvarouiicst TBEP0 YCBOWI MPOTPAMMHBIN MaTepuai, TPaMOTHO H
M0 CYILIECTBY WM3JlaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JIUTEPATYPHI;

— HE JJONYCKAET CYIIECTBEHHBIX HETOYHOCTEW;

— YBA3BIBAET YCBOCHHBIC 3HAHHUS C NPAKTHUYECKOM JESITEIBHOCTHIO
HaIlpaBJICHUS;

— aPTYMEHTUPYET HAyYHBIE TTOJIOKEHHUS;

— JienaeT BBIBOJIBI U 0000IICHHUS;

— BJIQJICET CUCTEMOM CTICIUAIM3UPOBAHHBIX MOHITHUH.

«XOPOIIIO»
«3AYTCHO»

— 00y4arouuiics yCBOMII TOJIBKO OCHOBHOM MpPOTpaMMHBIM MaTepHal,
[0 CYILIECTBY M3JaraeT €ro, OMMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JIUTEPaTYPHI;

— JIOMYCKAeT HECYILIECTBEHHbIE OIIMOKU 1 HETOUHOCTH;

— UCHBITHIBACT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHUU

«yJIOBJIETBOPUTEIIHHOY
«3aYTEHO




Or11eHKa KOMITETEHLINHI

5-0ayutpHad 1IKama

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHIHI

HaIPaBIICHUS;
— c51ab0 apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,

— 3aTpyAHsieTcs B (GOPMYITHPOBAHUH BBIBOJOB U 0000IICHNH;
— YaCTUYHO BJIAJEET CUCTEMOM CIIELIMAIIM3UPOBAHHBIX IMOHITHH.

— oOyyaronyiics He YCBOWJ 3HAYUTEIBHOH YacTH MPOrpaMMHOIO

MaTepuana;
— JIOMyCKAaeT  CYyIIECTBEHHblE  OWIMOKM W  HETOYHOCTH  MpH
«HEYIOBJIETBOPUTEITHHO ]
«HE SATTCHOY paccMoTpeHHH po0JIeM B KOHKPETHOM HarpaBJICHUH, 5
— UCIIBITBIBAET TPYTHOCTH B MIPAKTUYECKOM MPUMEHEHNUN 3HAHU;
— HEe MOXKET apryMEHTHPOBATh HAYYHBIE TTOJIOKEHUS;
— He popMyIHpYyeET BHIBOAOB U 0000LICHUIA.
10.3. TunoBbie KOHTPOJIBHBIE 3a1aHUS UM UHBIE MaTEPHAIIBL.
Bompocs (3amaun) 11 s5K3aMeHa rpeacTaBieHsl B Tabnuie 15.
Tabnuua 15 — Borpocs! (3a1a4n) Ass 3K3aMeHa
Kon
Ne i/t [Tepeuens BompocoB (3a1a4) i SK3aMeHa
UHANKATOpa
1. KBaHTOBO-MeXaHUUECKasi MOJENb CTPOEHUS aTOMa. OIIK-1.3.1
2. Atom. [lpunnun meonpenenennoctu I 'eizendepra. Ypasuenue Jle OIIK-1.VY.1
bpoiins. BomHoBas ¢pyHKuus. OIIK-1.B.1
3. VYpasuenue llIpeaunrepa. Ksantoseie uncna. [Ipunuun 3anpera OIIK-1.B.1
[Taynu. IlpaBuno Xynaa, KneukoBckoro OIIK-1.¥.1
4, ITepuoanueckas cucrema [I.M. Menneneesa OIIK-1.Y.1
5. [TepnoauHOCTH U3MEHEHHSI CBOMCTB JIEMEHTOB: PaJInyC aTOMOB U OIIK-1.3.1
HMOHOB, YHEPTHH HOHU3AIUH, CPOJICTBO K DJIEKTPOHY,
AJIEKTPOOTPULIATEIBLHOCT, OKUCINUTEIbHO-BOCCTAHOBUTEIbHAS
cnocobHocTh. CBsa3b I1.C. co cTpoeHneM aToma.
6. OCHOBHBIE TUTTBI XUMUYECKOHU cBsi3u. KoBaneHTHas CBsI3b OIIK-1.3.1
7. Teopus rubpuau3anuu U reomeTpust Mojexy. [lonspHocTs u OIIK-1.3.1
MOJIIPU3YEMOCTh KOBAJIGHTHOM CBSI3U M MOJIEKYJI
8. Me:xMoseKyJsipHble B3auMoaecTeus. BogopoaHas cBsi3b. OIIK-1.3.1
9. XumMuyeckasi TepMOJUHAMUKA OIIK-1.3.1
OIIK-1.B.1
10. XHUMHUYECKas KUHETUKA. XUMHUUYECKOE PAaBHOBECHE. OIIK-2.3.1
OIIK-1.B.1
OIIK-1.V.1
11. PactBopbl. CiocoObl BeIpakeHNs KOHLEHTPALUU PacTBOPOB. OIIK-1.3.1
CBolicTBa pacTBOpOB OIIK-1.B.1
OIIK-1.V.1
12. JucnepcHeie cucteMsl. [10BepXHOCTHBIC SABICHUA OIIK-2.3.1
OIIK-1.B.1
OIIK-1.3.1
13. PacTBOpBI 37E€KTPOIAUTOB. DIAEKTPOIUTHYECKAS AUCCOLIUALIMS OIIK-1.3.1
14, Jucconmanys Boabl. Jlucconuanus KUCIOT U OCHOBaHUM. OIIK-2.3.1
Bonopoansiii mokaszarenb OIIK-1.B.1
OIIK-1.3.1
15. [TpousBenenue pactBopuMocTr. IOHHO-0OMEHHBIE peaKIThy. OIIK-1.VY.1
I'uaponus conei. OIIK-1.3.1
16. OKHCIHTENTbHO-BOCCTAHOBUTEIHHBIC PEAKITIHI OIIK-1.VY.1

OIIK-1.3.1




17. [TonsiTve «3NEKTPOAHBIN MOTEHIIUAI». DIEKTPOXUMUUECKUE OIlK-2.3.1
IIPOLIECCHI. DIEKTPOJIN3 PacIlIaBOB U PACTBOPOB OIIK-1.B.1
OIIK-1.3.1

18. O6urme cBoiictBa MetamioB. Kopposus metamnos. Metozast 3amutel | OIIK-2.3.1
OT KOppO3UHU OIIK-1.B.1
OIIK-1.3.1

OIIK-1.V.1

19. KoHncTpykunonssie metaimisl. AnmoMuHuid. Xpom. JKeneso. OIIK-2.3.1
OIIK-1.B.1

OIIK-1.3.1

OIIK-1.V.1

20. ITonumepsl. OIIK-1.V.1
OIIK-1.3.1

21. Xumuueckas uACHTUUKAIIS, aHAIU3 BEIECTBA OIIK-1.¥.1
OIIK-1.3.1

Bompocsr (3amaun) mis 3adeta / qudd. 3aueTa npeacraBieHsl B Tadbmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3ayera

Kon

Ne i/t ITepeuens Bopocos (3amau) mis 3ayera / qudd. 3ayera
P P (3ana) 2 Aupd WHJIMUKATOpa

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

[lepeuenp TeM s KypcOBOTO MPOEKTUPOBAHUS/BBHIMOIHEHUS KYypCOBOM pabOThI
MpeICTaBICHBI B Ta0nwmie 17.
Ta6mmia 17 — [lepeders TemM i KypCcOBOTO MPOSKTHPOBAHMUSI/BBITIOJHEHUS KyPCOBOH paOOTHI

Ne /i1 [IpumepHbIi IepeyeHb TEM ISl KypCOBOTO IPOSKTHPOBAHMUS/BBITIOIHEHUS
B KypCOBOM pabOoThI

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO

Bompockl  uisi  mpoBeneHUsS TPOMEXKYTOUHOW aTTECTallMM B BHJE TECTUPOBAHUS
npecTaBieHsl B Tadnuie 18.

Tabnuua 18 — [IpumepHbIii mepeueHb BOIPOCOB JJIsl TECTOB

Kon

Ne n/mt [IpuMepHBIii IepeyeHb BOIIPOCOB ISl TECTOB
UHAMKATOpa

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

[lepedeHp TeM KOHTPOJBHBIX PAOOT MO AUCIUIUIMHE OOYYarOIIMXCA 3a0YHOM (OpPMBI
o0OydeHus1, IpeIcTaBIeHbI B Ta0wuie 19.

Ta6mmia 19 — [lepedyeHb KOHTPOIBHBIX PabOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoguueckue  Marepuanbl,  ONpEAESAIOIIMe  HpPOLEAYphl  OLIEHUBAHMS
UHAMKATOPOB, XapaKTEpU3YIOIIMX AJTamnbl (OpPMHUpPOBAHHUS KOMIETEHIMH, coiepx arcs B
JOKAJIBHBIX HOpMaTuUBHBIX akTax ['YAII, pernmameHTHpyrOmMX MHOPALOK W HPOLEAYPY
IPOBEJCHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTeCTallui 00yYaroluxcs
I'VAIL




11. Meroauyeckue yka3aHus it 00y4YaromUXCs M0 OCBOCHUIO TUCIUTUIMHBI

11.1. Meroauueckue ykazaHus [UIsi OOy4YalOIIMXCS IO OCBOEHHUIO JIEKIMOHHOTO
Marepuaia

OcHOBHOE Ha3zHAa4Y€HHWE JICKIIMOHHOTO MaTepuajia — JIOTUYECKU CTPOUHOE, CHUCTEMHOE,
rIy0OKOe U SCHOE HW3NoKeHHEe ydeOHoro martepuana. Ha3HaueHue COBPEMEHHOH JEKIUU B
paMKax TUCHUIUIUHBI HE B TOM, YTOOBI MOJYYHTHh BCIO MH(OPMAIMIO MO TEME, a B OCBOCHUHU
byHIaMEHTaNbHBIX MPOOJIEeM JUCIHHUIUIMHBL, METOJAOB HAYYHOTO T[O3HAHHWS, HOBEHIIMX
JTOCTIKCHHM HaydHOM MbICIH. B ydeOHOM mpoliecce JICKIMs BBITOJHAET METOAO0IOTUYECKYIO,
OpraHU3aIMOHHYI0 U UHGOpMaMOoHHYI0 (pyHKUWHU. JIeKIHs pacKpbeiBaeT MOHATHIHBIN anmapat
KOHKPETHOW 00slacTh 3HaHUs, €€ TpOoOJEeMBI, JaeT IEeIbHOE MPEJCTaBICHUE O JUCIUIUIMHE,
MOKa3bIBAET B3aUMOCBS3b C JPYTUMU AUCIUIUIMHAMM.

[Lrarnpyembl pe3yJIbTaThl MPH OCBOCHUN 00YYAFOIITMMCS JICKIIMOHHOTO MaTepraa;

— TMOJIyYEHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OINpPEAEIISIETCS LeJIEBOM YCTAHOBKOM K KaK/10M KOHKPETHOHM TEME;

— TIOJMy4Y€HUE OIMBITa TBOPUYECKOU pabOThI COBMECTHO C MPEIOIaBATEIIEM;

— pa3BuTHEe TPO(ECCHOHANBLHO—JCIIOBBIX  KAuecTB, JIOOBU K TMpeaMery |
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIIUICHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSTENIbHOM paboTHI;

— I[OJy4Y€HUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUSl HAYKM U TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS Ha OJIMKAMIIINE TOIBL;

— Hay4HUTCs METOIUYECKH o0pabaTbiBaTh Marepuai (BBIACIATH TJIABHBIE MBICITH H
MOJIOKEHUS, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IUYHBIX
(bopMyIIHpOBKax);

— TIOJy4€HHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHITHH.

JlekIMOHHBIN MaTepras MOXKET COIPOBOKAATHCS JEMOHCTpALMEH ClIaiiloB, XUMHUYECKUX
OINBITOB, O00Opa3lOB MHHEPAJIOB, MOJEICH IPOCTPAHCTBEHHBIX pemeToK. IlpemocraBieHue
BO3MOXXHOCTH CTYJEHTaM pPa3BUTh U MPOJEMOHCTPHUPOBATh HABBIKM B OOJACTH SJIEKTPOXUMHU,
KUHETHKH.

CTDVKTVDa OpEaAOCTaBJICHUS JCKIIMOHHOI'O MaTcépuasa.

Beryruienne — 4acTh JIEKINU, TI€]Tb KOTOPO - 3aMHTEPECOBATh M HACTPOUTH ayIUTOPHUIO HA
BOCIIPUSITHE Y4YeOHOro Marepuana. B ero coctaB BXOHAT: (QOPMYJIMPOBKA TEMbI JICKIIHH,
XapaKTePUCTHKA €€ — MPO(HeCCHOHATLHOW 3HAYMMOCTH, HOBU3HBI U CTETICHH H3yYECHHOCTH, IEITH
JICKIIMU; W3JI0KEHHUE IUIaHA JICKIMH, BKJIIOYAIONIET0 HAUMEHOBAHHS — OCHOBHBIX BOIPOCOB,
MOJUICKANUX PACCMOTPCHHIO HA JICKIUHM, XapaKTePUCTUKAa PEKOMEHIYEeMOW JIMTEPaTyphI,
HEOOXOUMOM JUIsl OpPTaHM3alMd CaMOCTOSATEIBHONW pPabOTBHl CTYJIEHTOB; PETPOCIEKIIHS-
HAllOMHUHAHUE O BOMNPOCAaX, PACCMOTPCHHBIX Ha— TPONUION JIEKIMH, CBSI3b HX C HOBBIM
MaTepuaoM, yKa3aHHe Ha €ro poiib, MECTO M 3HAY€HWE B JIaHHOW JHMCIUIUIMHE, a TaKXKe B
CUCTEME JIPYTHX HayK.

OcHOBHasi 4YacTh - W3JIOKCHHE COACPKAHMUS JIEKIUA B CTPOrOM COOTBETCTBUU C
NPEUIOKEHHBIM TUTAHOM. BKITIOYaeT pacKphIBAOIIMKA TeMy JICKIIMA KOHIENTYaIbHBIN
dakTUYecKuil MaTepuan, €ro aHaiu3 W OICHKY, pa3lW4Hble CIOCOOBI apryMEHTAIlMH |
JTIOKa3aTeIbCTBA BBIJIBUTAEMBIX TCOPETHUCCKHUX TIOJIOKEHUH.

3akiroueHre - MOABEACHHE OOImero Wrora JieKIud, oO0oOIIeHWe Marepuana,
(dbopMyJIMPOBKa BBIBOJIOB ITO TEME JICKITUU; OTBETHI Ha BOIPOCHI CTYICHTOB.

st HaJuIe)KaIero OCBOCHHSI Kypca XMMHUU HCHOJB3YIOTCS CHEIHANbHBIC HATIISTHBIC
CpEIICTBA, C TOMOIIBIO KOTOPBIX MOXKHO Iepe/aBaTh CTyJICHTaM WH(GOPMAIIUI0 O BENICCTBAX,
00BEKTaX M CymecTBe (PU3MYECKHMX M XUMHUYECKUX MpeBpalieHuid. JIeMOHCTpamus OIBITOB,
MOJICJTH KPUCTAUTMYECKUX PEMIETOK, TAOJUIBI M IIAKAThI ¢ SHEPreTHYCCKUMH JHarpaMMaMu
00pa30BaHUs MOJIEKYJI, peaKLUil ¢ KaTaJn3aTopamMu U 06e3 HUX U T.1.



OcyiecTBiICHHEe KOHTPOJS 3a BEJICHHUEM CTYIACHTAMH KOHCIIEKTa— JICKIIUH; OKa3aHue
CTyJICHTaM IIOMOIIY B BEJICHWHW 3aIlUCH JICKIWW — (AKICHTUPOBAHWE H3JIOKCHHUS MaTepHhalia
JICKIMH, BBIJCIICHUE TOJOCOM, MHTOHAIMEH, TEMIIOM peur HauboJiee BaXXHOW HH(OpMaIuy,
WCIIOJIb30BAHUE T1ay3 VIS 3aMUCH TAOIHIL, CXEM)

11.2. Meroanueckue ykazaHus [UIsi OOYYalOUIMXCA IO BBIMOJTHEHUIO J1Ta0OPATOPHBIX
pabot

B xozme BbImonHEHMs 1a0OpaTOpHBIX paboT oOyyaromMHCs JOJDKEH YINIyOuTh U
3aKpenuTh 3HAHWS, MPAKTUYECKWE HABBIKH, OBIAJECTh COBPEMEHHON METOIUKOW M TEXHUKOU
9KCHEPUMEHTA B COOTBETCTBHHM € KBATM(PUKALMOHHON XapaKTepPUCTUKON 00yYaromerocs.

BrimonHeHne 11abopaTopHBIX pabdOT COCTOUT M3 OIKCHEPUMEHTAIBHO-TIPAKTHUECKOM,
pacyeTHO-aHAIUTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIPUATHH.

Boinonnenue nabopaTopHbIX padOT 00ydarOmIMMCS SIBISIETCS HEOTHEMJIEMOM 4YacThIO
U3yUYeHHs] JUCLUIUIMHBI, ONpeenseMold ydeOHbIM IUIAHOM U OTHOCHUTCS K CpPEICTBaM,
oOecrnevyrBaroUM PEIICHNE CIEAYIOINX OCHOBHBIX 33/1a4 00YyYaroerocs:
npruoOpeTeHNe HaBbIKOB UCCIIE0BAHMS TPOLIECCOB, SBJICHUH U 0OBEKTOB, H3y4YaeMBbIX B paMKax
JTaHHOUN JUCIHIIIINHEL
3aKpeIuIeHUe, Pa3BUTHE U JeTATU3aIMsI TEOPETUYECKUX 3HAHUM, TOTyYEHHBIX Ha JIEKLUSX;

NOJTyYeHHE HOBOW MH(POPMAIIMHY TI0 U3y4aeMOH TUCIHILIHHE;
nproOpeTeHNe HaBBIKOB CaMOCTOSATENIbHONM PaboTHI € 1aOOPaTOPHBIM 00OPYJOBAaHUEM U
npudopamH.

MeTtoanueckue yKka3aHusl K BHITIOJTHEHHUIO JJA0OPATOPHBIX pabOT MPUBEICHBI B!

- Xumus : XUMHYECKHE PEaKINH, BEI3BIBAIOIINE MIEKTPUIECKUH TOK, 3JICKTPOAHBIC
HOTEHIMAJIBI M AIEKTPOJBIDKYILUE CUJIBI : [ DIEKTPOHHBIN pecypc] : METOANYECKHE YKa3aHUs K
BBINOJIHEHHIO JTabopaTopHOi paboTsl / C.-IleTepd. roc. yH-T a3poKocM. IpUOOPOCTPOCHUS ;
cocr.: 0. C. Hukonaes, T. E. KpsutoBa. - DnexkrpoH. TekcroBsie naH. - CII6. : M3n-Bo ['YAIL,
2015.- 19 c.

- Xumus. TemmoBoit 3¢ heKT (SHTATBIN) XUMUYECKON peaKIuy : [ DIeKTPOHHBIN
pecypc] : MeToarYecKue yKa3aHus K BBITIOJIHEHHIO J1abopatopHoit padotsl / C.-Iletepb. roc. yH-
T a3pokocM. mpudopoctpoenus ; coct.: FO. C. Hukonaes, T. E. KpbuioBa. - DnekTpoH.
TekcToBbIe aaH. - CII6. : U3a-Bo I'VAII, 2015.-17 c.

- Xumus : DKBUBAJICHT. 3aKOH 3KBUBAJICHTOB : [ DJIEKTPOHHBIN pecypc] :
METOAMYECKHIE YKa3aHUsI 10 BBITIOIHEHUIO 1aboparopHoii padotsr / C.-Iletepl. roc. yH-T
aspokocMm. mpudbopoctpoenus ; cocT.: T. E. Kpbsutoa - DnektpoH. TekctoBsie naH. - CII6. : U3na-
Bo ['VAII, 2021. - 19 c.

- Xumust. Kopposus MeTamios : [ DNeKTpOHHBIN pecypc] : METOANYECKHE yKa3aHHsI
10 BBINOJIHEHHIO JTabopaTopHbIX padot / C.-IleTepb. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHHUS ;
coct.: }O. C. Hukonaes, T. E. KpbutoBa. - Dnektpon. TekctoBsie naH. - CII6. : U3zn-so I'YAII,
2016. - 27 c.

Crpykrypa u ¢popma oTueTa o 1abopaTopHOI paboTe
1. Ilenp paGoThL.

2. JlabopaTtopHoe 000pyaOBaHUE.
3. Ormucanue SKCIepUMEHTA.
4. OOpaboTKa pe3yJbTaToB



1. OT4ér NOKeH conepXaTh THTYJIBHBIM JIUCT, a €r0 COAEP)KaHWE COOTBETCTBOBATH
opopmiennto, coracio ['OCT 7.32-2017. (3amoyiHeHHbIE TAOJWIBI C TOJYyYCHHBIMU
9KCTIIEPUMEHTAIBHBIMU  JaHHBIMH) HopMaTwBHas — JHOKyMeHTamus, HeoOXoaumas ISt
oopmieHus, npuBeaeHa Ha 1eKTpoHHOM pecypce ['Y AIL: https//guap.ru/standart/doc

2. BrinonHeHns! He00X0IUMBbIE PACUETHI.

3 [TocTpoens! rpaduueckue 3aBUCUMOCTH OT 3aIlaHHBIX TAPAMETPOB.
4, CrenaHbl BEIBOJIEL.

5) BriroHeHbI KOHTPOJIBHBIE 33/IaHUSI HA TeMY J1ab0paTOpHOU pabOoTHI.

11.3. Metonuueckne  yKaszaHuA IS o0ydJaromuxcsi M0  TPOXOXKICHUIO
CaMOCTOSITENIbHOM pabOThI

B mporecce BBIMONHEHUsI CaMOCTOSATENIbHOW PaboThl, y oOyuaromierocs hopmupyercs
1e71eco00pa3sHoe IIAHUPOBAaHKHE Pad0Yero BpEMEHH, KOTOPOE MO3BOJISIET UM PAa3BUBATh YMEHHS
Y HaBBIKM B YCBOCHHHM M CHCTEMATH3AallMU MPHOOPETaeMbIX 3HAHHU, 00ECIEeUYnBACT BBICOKHIA
YPOBCHb YCIEBACMOCTU B IICPUOJ 06y‘-I€HI/I$I, IMOMOracT IMOJYYUTbL HABBIKK ITOBBIIICHUA
npo¢eCcCHOHATBHOTO YPOBHS.

MeToanueckumu MaTepuajliaMu, HAIlPaBJIOIHUMU CaMOCTOATCIIBHYIO pa60Ty 06yqafomnxc;1
SABJIAKOTCA.

- y‘I€6H0-MeTOI{H‘I€CKI/Iﬁ Marcepural 1o AMCHUIIINHE,

11.4. Metoauueckue yka3zaHUs [Uuid OOyYarolUXcs IO TPOXOXKICHHUIO TEKYIIEero
KOHTPOJISl yCIIEBAEMOCTH.

Texkymmii KOHTpPOJIb YCHEBAEMOCTH IpellyCMaTpUBaeT KOHTPOJb KadecTBa 3HAHUMN
00y4aromuxcs, OCYLIECTBIIEMOIO B TEUEHUE CEMECTpa C LENbI0 OLEHUBAHUS XO0/a OCBOCHUS
JUCLUTUIAHBL.

11.5. MeTtoauueckue ykazaHHs Il OOYYAIONIUXCS MO MPOXOXKICHHIO MPOMEXKYTOYHOM
aTTeCTaIlUH.

[IpomexxyTouHass  arrectaiuss  OOydYarONIMXCS ~ NPEIyCMaTpUBAcT  OLICHUBAHHE
MIPOMEKYTOYHBIX U OKOHYATEIBHBIX PE3YyJIbTaTOB 0O0y4YeHHS o muciuiuimae. OHa BKIIIOYAET B
ce0s.

— D9JK3aMeH — (opma OLCHKH 3HaHWH, MOJNYYEHHBIX OOyYaroIIMMCS B IPOLECCE
W3YYCHHS BCCH NUCIUIUIMHBI WA €€ YacTH, HAaBBIKOB CAMOCTOSITEILHOW padOThI, CIIOCOOHOCTH
OPUMEHATh MX JUIS pEIIeHHs MPAKTUYECKUX 3a7ad. DK3aMeH, KaK MpPaBHIIO, MPOBOJUTCS B
NEPHO/ SK3aMCHAIIMOHHOW CECCHM W 3aBEpIIACTCS AaTTeCTAIMOHHON OICHKOW «OTIMYHOY,
«XOpOIIIO», «YIAOBICTBOPUTEIILHOY», «HEYAOBICTBOPUTEIHLHOY.

CucreMa OIIEHOK IPH IPOBEICHUU IMPOMEKYTOYHOW AaTTECTAIlMU OCYIIECTBISICTCS B

COOTBEeTCTBUM C TpeboBaHusMu [lonokenuit «O TekylieM KOHTpOJ€ YCHEBAaEMOCTH U
OPOMEXYTOUHOW aTTtectanMu cTyAeHToB ['YAII, oOywaromuxcs 1o HporpaMMaM BBICHIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OIIGHKM KadecTBa y4eOHOW paboThI
ctynentoB B 'Y AIDy.



Jluct BHeceHUs M3MEHEHUH B pabouylo IporpaMMy JTUCIUILINHEI
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