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AHHOTALINA

JucnuminHa «XuMus» BXOAUT B 00pa30BaTENIbHYIO MPOrpaMMy BBICIIETO 00pa3oBaHUS
— mporpaMMy OakamaBpuaTa IO HampaBJICHHIO NOAroToBkw/ coeruansHoctn 12.03.02
«OnTOTEXHUKa»  HANpaBlIE€HHOCTH  «OMNTHUKO-3JEKTPOHHBIE MPUOOPHI U KOMILIEKCHI».
Jucuunnuna peanusyercs kapeapoit «NeS».

JucuummHa HaleneHa Ha OpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOIIMX KOMITETEHIINNA :

OIIK-1 «CrnocoOeH NpUMEHATh €CTECTBEHHOHAyYHbIE W OOINCWHKXEHEPHBIC 3HAHMS,
METO/Ibl MaTeMaTUYECKOTO aHalln3a U MOJICTUPOBAHNUS B MH)KEHEPHOH AeATeIbHOCTH, CBSI3aHHON
C IPOEKTUPOBAaHHMEM U KOHCTPYMPOBAHUEM, TEXHOJOIUSIMU IIPOU3BOJCTBA OINTOTEXHUKH,
ONTHYECKUX U ONTUKO-3JIEKTPOHHBIX MIPUOOPOB U KOMILJIEKCOB)

OIIK-3 «CrocobeH MNpOBOIUTH AKCIIEPUMEHTAIbHBIC HCCICAOBAHUS M H3MEPEHUs,
oOpa0aThiBaTh U TMPEACTABJIATH IOIYYEHHbIE JAHHbIE C Y4ETOM CHEUU(PUKUA ONTHYECKUX
W3MEpPEHU I

CopepxaHue NUCHUILIMHBI OXBAaTHIBAET KPYT BOIPOCOB, CBS3AHHBIX C  O3HAKOMJIEHHEM
UCTOPHHM XHMHHU, a Takke C OCHOBHBIMH HAIPABJICHHUSIMH W TEHACHIUSIMH DPa3BUTHSI
COBPEMEHHOW XMMHMH. OTa Hayka HU3y4aeT MaTepHalbHBIA MHp, 3aKOHBI €ro pa3BUTHUS,
crenuuYecKyro XUMHUYecKyro (opMmy IBHKeHUs MaTepuu. B mporecce u3ydeHUS XUMHHU
BbIpa0aThIBACTCSl HAYYHBIM B3MVIAA HAa MHUp. 3HAHUE XUMHU HEOOXOAWMO Ui IJIOJOTBOPHOM
TBOPUYECKOW JIeATeNbHOCTH OakanaBpa 000N HAaNpaBlIEHHOCTH. 3HAHHE XUMHUHU IO3BOJISET
copMHpPOBaTh COBPEMEHHOE HAYYHOE IPEACTaBICHHE O MAaTEpUHU, BEIIECTBE KAaK OJHOM M3
BUJIOB JIBUKYIICHCS MATEPUU, MEXaHU3ME MPEBPAIICHU XUMUYECKHX COCTMHEHUI, CBOMCTBAX
MaTepuajoB O XHUMHUYECKHX IMpolleccax B COBpeMEHHOHN TexHuke. [Ipu m3ydeHnu Kypca XUMUH
HE00X0/IMMO MPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJIA/I€Th TEXHUKOW XMMHYECKUX PacueToB,
BbIpa0OTaTh HABBIKK CaMOCTOSITEIbHOTO BBIMOJHEHUS XUMHYECKUX JKCIIEPUMEHTOB U
0000meHus  ¢akroB. IloHMMaHue  3aKOHOB XUMHHU TOMOXET CTYIACHTY B pELICHUHU
IKOJIOTUYECKUX TMpolieM. 3HaHWE Kypca  XUMHHM HEOOXOAMMO W Ui MOCIEIYIOIIETo
YCHEMHOTO U3YYeHUsI CHEeIUaTbHBIX JUCITUTIIIUH.

[lpenonaBanue JUCUMIUIMHBI IpEIyCMAaTPUBAET clexytolme (GOpMbl OpraHu3aluu
y4eOHOTO TIpoIriecca: JIEKIUH, JIabopaTopHbie PabOThI, CAMOCTOSITENbHAsA paboTa 00YJarOIETOCH.

[IporpamMMoli TUCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOUME BUJABl KOHTPOJS: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B popme AuQpepeHIINPOBAHHOIO 3a4eTa.

OOmmast TPyI0eMKOCTh OCBOCHHS JUCIHUILUIMHBI COCTABIISIET 3 3a4eTHBIX enuHuIbl, 108
4acoB.

SI3bIK OOY4YECHHS 110 TUCIUTIIIMHE «PYCCKUN »



1. TlepeyeHb MIIAHUPYEMBIX PE3YJIBTATOB OOYYEHMS IO JUCLUIUIMHE
1.1. Ilesnu npenoaaBaHus JUCLMUILINHBI
Lens naHHOM JUCHMIUIMHBI — YCBOGHUE CTYACHTAMH TEOPETHUECKUX OCHOB OOIICH XUMUU,

XUMUU B@)XHEHWIMX JJEMEHTOB M UX HEOPraHWYECKUX COeIMHEHUH,  (opMupoBaHue
XUMHUYECKOTO MBIIUIEHHUS Y CTYJCHTOB, Pa3BUTHE HABBIKOB MCIIOJIb30BaHUS CBEACHUH 0 (pru3HKO-
XUMUYECKIUX CBOMCTBaX pPAa3IMYHBIX CHUCTEM ISl CHHTE3a COOTBETCTBYIOLIMX COCIUHEHUH,
BBIIIOJIHEHUE TEPMOJMHAMUYECKMX U KMHETHYECKUX pacueToB; IPHUOOPETEHHE HEKOTOpPOro
OMbITa SKCIEPUMEHTAIBHBIX HCCIENOBAHUM s pa3pabOTKM  HOBBIX METOJIOB CHHTE3a,
OpHUJaHUsT MaTepuajaM 3aJaHHOW CTPYKTYpbl W KOMIUIeKca CBOHMCTB. I[lpencraBienue
BO3MOYKHOCTH CTYAEHTaM Pa3BUTh U MPOJAEMOHCTPUPOBATh HABBIKU B 00JACTH MHHOBAIL[MOHHBIX
TEXHOJIOTU I

1.2. JlucuuniwHa BXOAWUT B COCTaB 00S3aTENBHOM YacTH 00pa30BaTEIbHOM MTPOTPaMMBbI
BhIcIIero obopazoBanus (nanee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX pE3yIbTATOB OOYIEHHUS 1O AUCLIUILINHE, COOTHECEH HBIX C
nJIaHupyeMbIMU pesyabTaramMu ocBoenust OI1 BO.

B pesynbrate m3ydeHHsI AUCHUIIMHBI OOydarONMiics J0JKEeH 00iajaaTh ClEAYOLMIMU
KOMIETSHIINSAMU WM UX YacTaMH. KOMIETeHIINN ¥ WHIUKATOPbI UX JOCTH)KEHUS IPUBE/ICHBI B

Tabmume 1.

Ta6n1/1ua 1-— HepequL KOMIIETCHIIUHN U WHAWKATOPOB NUX NOCTUIKCHU L

Kareropus (rpynna) Kon n HanmeHoBanne Kon n HaumeHoBaHME MHAMKATOPA
KOMITETEHIIN U KOMITETEHIIN U JOCTUKEHUSI KOMITETEHIIUH
OIIK-1 Criocoben
MIPUMECHSITh
€CTeCTBEHHOHAYUHbIE
1 OOIIEMHKEHEPHBIS
3HAHMS, METO/IbI
MaTeMaTU4eCKOro OIIK-1.3.1 3HaTh pyHIaMEHTATBHBIE
aHanusa u 3aKOHBI €CTECTBO3HAHUS, OCHOBHBIE
MOJIETTUPOBAHUS B ¢u3nUeckue 1 MaTeMaTH4YeCKUue 3aKOHbI
MHKCHEPHOU OIIK-1.VY.1 ymeTs uCnoab30BaTh
esTEJIbHOCTU €CTECTBEHHOHAYYHBIC U OOILEHHKCHEPHBIC
OO0menpodeccHoHATBHBIC A . Y1 ! p
CBSI3aHHOM C 3HAHMUS IPU PEICHUH PAKTUYECKUX 3a/1ad,
KOMITETEHII U
MIPOEKTUPOBAHUEM U | CBSI3aHHBIX C IPOEKTHUPOBAHUEM U
KOHCTPYUPOBAHUEM, | KOHCTPYHPOBAHHUEM, TEXHOJIOTHSIMU
TEXHOJIOTUSIMU IPOU3BO/ICTBA ONITOTEXHUKH, ONTUYECKUX U
IIPOU3BOJCTBA OIITHUKO-3JIEKTPOHHBIX IPUOOPOB U
ONTOTEXHUKH, KOMITJIEKCOB
ONTHYECKUX U
OIITHKO-
3JIEKTPOHHBIX
npuOoOpoB u
KOMILJIEKCOB
OIIK-3 Cniocoben
MIPOBOJUTH
SKCIIEPUMEHTAJIbHBIE
P OIIK-3.Y.1 ymeTb BHIOHpATH U
HCCTCAOBARII I UCII0JI30BAaTh COOTBETCTBYIOIME PECYPChI
OOmenpodeccroHanbHbIe | U3MEPEHUS, Yo PECYPERL,
COBPEMEHHBIE METOIMKU U 000PYI0OBaHHE
KOMITETEHLIN U 00pabaTeIBaTh U
JUIS TPOBE/ICH sl SKCIIEPUMEHTAJIbHBIX
MPEACTaBIISATh N -
UCCIIEIOBAaHU N 1 U3MEPEHU I
MOJIy4YEHHBIE JAHHbIE
C y4eTOM crenupuku
ONITHYECKUX




| usmepennii |

2. Mecto qucuuiuinHb B cTpykrype OI1
JucnunirHa MokeT 0a3upoBaThCs Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YIAIOIIMMHUCS
MPU U3YyYCHUU CIACAYIONMX TUCHHILINH:
«Martematuka. MaTemMaTHUeCKU aHaIIN3,
— «Maremaruka. Teopusi BEpOATHOCTEN U MAaTEMAaTUUECKasi CTATUCTHKA »,
— «Dusuka»
— udopmanTrka»

3HaHUs, TONYYCHHBIE TPH HM3y4eHUW MaTepuaia JaHHOW TUCIUIUITMHBI, UMEIOT Kak
CaMOCTOSATENbHOE 3HAYCHHUE, TaK M MOLYT UCIIOJIB30BATHCS IIPU HU3YYCHUH IPYTUX
JUCHHUITIINH:

— «/HxeHepHas ¥ KOMITBIOTHEPHAs TpadrKay,

— «Metposorusy,

— «MarepuanaoBecHHE»

— «OCHOBEI TCOPHUH OINITUUCCKHUX CUTHAIIOBY

— «QNEKTPOTHAMHKA)

— «PagMOTeXHUYECKHUE LEMH U CUTHAIBI»

— «OCHOBBI ONITHKHY»

— «IudpoBast 0OpabOTKa CHTHAIOB)

«AJTOPUTMHU3ALHS ¥ TIPOTPAMMHPOBAHHUE

3. OO0BEeM H TPYIOEMKOCTh THCIUTLIAHBI
Janubie 06 oOmem o0beMe AMCHUIIIMHBI, TPYIOEMKOCTH OTAEIBHBIX BUIOB YueOHOU
paboTHI 1O AUCHUTLINHE (M pactpe/ie]ICHIE 3TON TPYJOEMKOCTH 10 CEMECTpaM) MPEACTABIICHEI B
Tadauue 2.

Tabmuna 2 — O6beM U TPYA0EMKOCTb JUCLIMILINHBI

TpynoeMKocTs 1o
Bun yaeOHoOl pabOThI Bcero ceMecTpam
Nol
1 2 3
Obwan mpyooemKkocmsp OuUCYUNIUHDL, 3/108 3/108
3E/ (4ac)
U3 Hux yacoe npakmuuecKkoi n0020MOBKU
Ayoumopmuwie 3anamus, BCEro yac. 51 51
B TOM YHCJIC:
nexuuu (JI), (dac) 34 34
npaktuueckue/cemunapckue 3adsatus (113),
(gac)
naboparopHsie pabotsl (JIP), (dac) 17 17
KypcoBoit mpoekt (padota) (KII, KP), (dac)
9K3aMeH, (4ac)
Camocmosamensnasa paboma, Bcero (dac) 57 57
Buo npomesxcymounon ammecmayuu: 3ader,
madd. 3ader, sk3amen (3ager, Judd. 3aq, Andd. Hudd. 3au.
D13 %) 3au.

£33

IIpumeuanue: kaHAMIATCKUI K3aMeH



4. CopnepkaHue TUCITUTUIAHBI
4.1. PacnpeneneHue TpyIOEMKOCTH AMCIUIIIUHBI IO pa3fesaM U BUAM 3aHITHM .

Pa3z[en1)1, TEMbI IUCHUIIJIMHBI U UX TPYAOCMKOCTD ITPUBCACHLI B Ta6JII/IIIe 3.

Tabnuna 3 — Pa3nensl, TeMbl AUCITUTUIMHBI, UX TPYAO0EMKOCTh

Pazaensl, TeMbI JUCITMITIMHEI

Jleximm
(gac)

113 (C3)
(qac)

JIP
(dac)

KII
(qac)

CPC
(qac)

Cemectp 1

Pasnen 1: Beenenue B XuMuro

1

10

Temal.l.IlousiTue BemecTBa u
XUMHYECKON PEaKIMu, OCHOBHBIC
OTpe/IeTICHUsL.

1

Tema 1.2
CTexuoMeTpUYEeCKIE 3aKOHBI.
dyH1aMeHTaTbHbIE TTOHATHS U 3aKOHBI

XUMHH.

Tema 1.3.Crioco6bl onpenenenus
KOJIMYECTBA BEIIECTBA, 3aKOH
3KBUBAJICHTOB.

Paznen 2: Ctpoenue BemecTa

10

14

Tema 2.1. OCHOBHBIE CBEAECHUSI O
CTPOCHHUH aTOMOB; KBAaHTOBBIE YK CIIA.

Tema 2.2. Ilepnonnueckuii 3aK0H
JI.N.Menneneena.

Tema 2.3. XumMuueckasi CBS3b, BUJbI
XUMHUYECKOU CBS3HU.

Tema2.4. MeTon BaJICHTHBIX CBSI3EH,
KOBAJICHTHAs CBS3b.

Tema2.5. Meton MOJIEKYIISIpHBIX
opOuTanei.

Tema2.6. HeBasleHTHBIC THITHI CBSI3CH
HOHHAas CBs3b, MCTAJIJIINYCCKAsA CBA3b,
BOJIOPOJHAs CBsI3b, CUJIbI BaH-nep-
Baansca.

Paznen 3:XuMuueckne CHUCTEMBIL.
OO6ume 3aKOHOMEPHOCTH XUMUYECKUX
MPOIIECCOB.

15

17




Tema 3.1. DHepreTuka XMuMHYECKUX
MPOIECCOB, BHYTPEHHSISI SHEPIHUS,

OHTAJIBIIN A, SHTPOIIUA.

Tema 3.2. sneprus ['n60ca,
HanpaBJICHHOCTb XUMHWYCCKHUX
MPOLIECCOB, XUMUUECKOe U (hazoBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XUMUUECKON
PEaKIu ¥ METOJIbI €€ PeryTupOBaHHUS,
3aKOH JCHCTBHS Macc,

Tema3.4. DHeprus akTuBaluH,
ypaBHeHUE AppeHuyca, TNpaBuio BanT-
lodda, xaramuzaropsl u
KaTaJJUTHYECKHE CHCTEMBI.

Tema 3.5.PacTtBOpBI, IUCIIEPCHBIE
CHCTEMBI, CIT0COOBI BBIpAKCHU A COCTaBa
pacTBOpOB,

Tema3.6. DiekrponuTudecKas
Jucconuanys, BOIHBIE paCTBOPEL
AIEKTPOJIUTOB, BOJIOPOAHBIN
MOoKa3aTesb, PEaKiuu 0OMeHa,
TUJIPOJIA3 COJIEH.

Tema3.7.CBoiicTBa pa30aBIeHHbIX
pPacTBOPOB HEAJIEKTPOJIMTOB, BOJHBIE
pPacTBOpPHI AIEKTPOJIUTOB, 3aKOH
paszbaBienust OcTBaibaa, 3aKOHBI
Payms.

Paznen 4.0CHOBBI 3JIEKTPOXUMHYECKUX
IIPOLIECCOB.

Tema 4. 1.0KHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIC PEAKIIHT

Tema 4.2.XUMHYECKHE NCTOUYHUKU
AJIEKTPUUECKOTO TOKA. ['abBaHMYECKHE
3JICMCHTEI.

Tema 4.3.251eKTpOIU3, 3aKOHBI
QDapajes.

Tema 4.4.Koppo3sus u 60pr0a ¢ HEl.




Paznen 5:CBoiicTBa MpOMBINITIEHHO- 4 3
BAXXHBIX DJICMCHTOB H UX COGZII/IHGHI/Iﬁ

Tema 5.1. Kimaccbl XUMAYECKHUX 2 2
COEIMHEHU, CBOMCTBA MPOMBIIIIIEHHO
BaXKHBIX DJIEMEHTOB U UX COECIMHEHUN.

Tema 5.2. Xumuueckast 2 2
uneHTUpuKanus. MeTost
XUMHAYECKOTO HCCIIENOBAHUS U aHAIN3a
BEILECTB M UX MPEBPAICHUH.

Hroro B cemectpe: 34 17 57

Hroro:

34 0 17 0 57

[lpakTiyeckass IOATOTOBKAa 3aKIIOYAeTCSi B HEMOCPEACTBEHHOM  BBINIOJHEHUHU
o0ydaloMMHCS  ONpEEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oymymei

IpO(eCCUOHANBHOM eSTEIbHOCTBIO.

4.2. CopnepxaHue pa3ieioB U TeM JEKIIHOHHBIX 3aHATUH .
CopepxaHue paselioB U TeM JICKIIMOHHBIX 3aHITUN MPUBEACHO B TabmuIle 4.

Tabnuna 4 — ComepxaHue pa3esioB M TEM JICKIIHOHHOTO ITHKIIA

Howmep .
pasiena HazBanue u comeprkanue pas3ienoB U TEM JICKITMOHHBIX 3aHITHI
Pasmen 1 BBenenue B XuMuio.
Tema 1.1. [TonsTHE BemeCTBA U XUMUYECKOM pEaKIii, OCHOBHBIE IOHATHS U ONIPEEICHHUSI.
Crexuomerpruueckue 3akoHbl. DyHIaMEHTAJIbHbIE TMOHATHS U 3aKOHBl XUMHM:
T. 3aKOH COXpaHEHHUs MacChl, 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH
ema 1.2. KpaTHBIX OTHOIICHUM, 3aKOH OOBEMHBIX OTHOIIGHHH. 3akoH ABOTapoO,
CJIe/ICTBUS 3aKOHA ABOTrajpo.
Crioco0bl OIpeie/ieHUs] KOJIMYECTBA BEIIECTBA, 3aKOH 3KBUBAJICHTOB. Pacuér M’
Tema 1.3. (MOJISIpHBIX MacC SKBHBAJCHTOB) MJIsi TMPOCTHIX BEIIECTB, OKCHUIOB, KHCIOT,
OCHOBaHMM, cojiel. PaKTop SKBUBAJICHTHOCTH.
Paznen 2: CtpoeHue BeleCTBa.
OCHOBHBIE CBEIACHUSA O CTPOEHUM aTOMOB; KBaHTOBO-MeXaHMYecKas MOJEIb
Tena 2.1. atoMa. OpOuTanb, KBAHTOBbIE UHCIa, ypaBHEHUE ]_Hpéznfl.Hrepa, ypaBHeHue Jle-
bpoiins, ypaBHenue Ilmanka, mnpuHIMN  HeomnpenenéHHocTH [ elizeHOepra.
DnekTpoHHO-Tpaduueckue GopMyIbl.
[lepuonnueckuii 3axkon JI.M.MenneneeBa, cBsizb I1.C. co cTpoeHmem aroma.
Tena 2.2 [lepuonpl, rpynmnbl, AUaroHaidbHash 3aBUCUMOCTb. 3aKOHOMEPHbIE W3MEHEHUS
o CBOMCTB 2JIEMEHTOB U coequHeHUH (3(heKTHBHBIN paanyc, SHEPTHH HOHU3ALUH
U CPOJICTBA K BJICKTPOHY, 3JEKTPOOTPULIATEIBHOCTD).
XuMuYecKas CBS3b, BUJBI XUMHYECKOW CBs3H. B030yxaEHHOE M HOpPMalIbHOE
Tena 2.3. cocTosiHME  aroma. [ uOpuausanusi 2JIEKTpOHHBIX  oOnakoB. CmocoOsb
NEpEeKPhIBAaHUS DAJIEKTPOHHBIX OOJAKOB, CHUTMa- IHU-JeNbTa-MePEKPhIBAHUSL.
[IpocTpaHcTBEHHAs CTPYKTYpa MOJIEKYJI.
Tema 2.4. MeTo BaJICHTHBIX CBSI3€HM, CIOCOO OOpa3oBaHMsSI KOBAJEHTHOW CBSI3HM METOJ




Howmep
paznena

Hazsanue n COACPIKAHUEC PA3ACIIOB U TEM JICKIIHMOHHBIX 3aHATHH

Jlonntona u I'eitiiepa. [1osIpHOCTB CBSI3M CBOMCTBA KOBAJICHTHOM CBSI3H.

Tema 2.5.

Merton MonekyaspHbIX opOuTaneii. Ilopsgok u sHeprust cBsi3u. CBA3BIBAIOIIME
Y pa3phIXISIONKe opOuTay.

Tema 2.6

HeBanenTHbie THUIIBI CBSI3EW: HOHHAS CBSA3b, METAJIIMYECKAS CBS3b, BOJOPOIHAS
CBsI3b, CHJIbI BaH-nep-Baansca. KommiekcHbie coennHeHus. Posib KOMIIIEKCHBIX
COCIIMHEHUW B TMPUPOAE M TEXHHUKE. Teopus KpHUCTAIIMYECKOTO ITOJIA.
KonneHncupoBaHHOE COCTOSAHME BEIECTBA. TBEpIbIe BEIIECTBRA.

Pazgen 3

Xumnueckue cucreMbl. O0mme 3aKOHOMEPHOCTH XUMHUYECKUX MTPOIECCOB.

Tema 3.1.

DHepreTuka XMMHUUYECKUX TMPOIECCOB, BHYTPEHHSSI SHEPIHs, TETIOBOW I(dexT
XAMHYECKUX peakuuil, 1-u, 2-i, 3-ii 3aKOHBI TEPMOAMHAMUKH, DHTPOIUS, KAK
(GyHKIIMS COCTOSHUS, SHTAIBIUSA. XUMHUYECKHI MTOTEHITHAL.

Tema 3.2.

sHepruss ['m60Oca, HampaBIEHHOCTh XMMHUYECKMX IMPOIIECCOB, XUMHUYECKOE U
(a30BOE paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMHUUYECKON PEAKIMU U METOJbI €€ PETYINPOBAHUs, 3aKOH JIEHCTBUS
Macc. YpaBHenue ['ynpOepra m Baare. MoseKynapHOCTh pEakKIlMH, MOPSIOK
peakuuu. 3aBHCHUMOCTb CKOPOCTH XMMHYECKOH pEaKIHUHM OT KOHIICHTPALHH.
KoHncranTa ckopoctu pu3n4eckuil CMBbICI.

Tema 3.4

DHeprusi aKTHBalMM, YpaBHeHHe AppeHmyca, mpaBuiio Baut-T'odda,
KaTaJau3aTopbl U KaTAIUTHYECKHE CHUCTEeMbl. OCHOBHOM IMOCTYJIaT XMMHUUYECKOM
KAHETUKUA, KUHETHYEeCKOoe ypaBHEHUE. BiusHue Temmeparypbl Ha CKOPOCTh
XAMHYECKOM peakiuu, ypaBHeHUE AppeHuyca. MeXaHu3M NPOTEKAHUS
KaTAJIMTUYECKUX peakiuil. XuMmudeckoe paBHoBecue npuHuun Jle-Illarense.

Tema 3.5

PacTBOpBI, OuCHEpcHBIE CHCTEMBI, CIOCOOBI BBIPAKEHHS COCTaBa PacTBOPOB.
TepMonuHaMUUecKkie XapaKTEpPUCTUKU Ipoliecca OOpa3oBaHHUS PacTBOPOB.
CUJIbHBIE W CJIa0ble DJICKTPOJIUTHI, HOHHBIE PABHOBECHSI B BOJHBIX PAacTBOPAX,
MIPOU3BEJECHUE PACTBOPUMOCTH

Tema 3.6

DJIEKTPOJIUTHYECKAST  JTUCCOIMAIIMS, BOJIHBIE  PaCTBOPHI
BOJIOPOJHBIN MTOKA3aTelb, pEAKIUK 0OOMEHa, THIPOJIU3 COJICH.

JJIEKTPOJIUTOB,

Tema 3.7

CaoiicTBa pa30aBJCHHBIX pPAaCTBOPOB  HEDJEKTPOIUTOB, Kosummratuubie
CBOMcTBa  pacTBOpoB, 3akoHbl Paynsa. Kpuockonus  DOymimockomnus.
Ocmotunueckoe naBieHue. 3akoH ['enpu. M3oToHnUecknit KOA(OPUIIHEHT.

Pasnen 4.

OCHOBBI JIEKTPOXUMUYECKUX ITPOLIECCOB.

Tema 4.1.

OKHCITUTENbHO-BOCCTAaHOBUTEIIBHBIC PEAKIIUH, DIICKTPOHHBIN Oananc, MosspHbIe
MacCChl 3KBUBAJICHTOB OKUCIINTEIISL 1 BOCCTAHOBUTECIIA.

Tema 4.2.

XUMUYECKUE HCTOUYHUKU DJIEKTPUUYECKOTO TOKAa. [alibBaHWYECKHE D3JIEMEHTHI,
CTaHJApTHBIE AJIEKTPOJHBIE MOTEHUMANbl. J[BOWHOM 3JIEKTpUYECKUI CIIOM.
VYpaBHenue HepHcra. PaBHOBECHBIN. 3iieKTpoAHbld moreHuuan. CTaHaapTHBIN
BOJIOPOAHBIN AJIEKTPO.

Tema 4.3.

3HeKTpOJ'II/IS, 3aKOHBI q)apaneﬁ KaTO)IHBIe U aHOJHBIC MPOHECChI paCTBOPOB U
PpaciijiaBOB 3JICKTPOJIMTOB.

Tema 4.4

Koppo3us n 6opsda ¢ Heil. YpaBHEHHS KOPPO3UIHBIX TTPOIIECCOB C KUCIOPOTHOM
1 BOAOPOJHOM nemonsipu3zanueil. CrocoObl 32U THI OT KOPPO3UU — XUMUUYECKHE,
AJIEKTPOXUMHUYECKAE  (METaUIMYEeCKUe-  KAaTOAHBbIC, AaHOJHBIC TOKPBITHS).
JlermpoBaHue METaJIOB.

Paznen 5.

CBolicTBa IMPOMBIIINICHHO BAXXHBIX 3JICMCHTOB U HUX COGI[I/IHGHI/If/'I. MMOJIYYCHHC
METaJUIOB. MeTalIndecKre CIIJIaBbl M1 KOMITO3HUTEL.

Tema 5.1.

Knaccbl xuMH4eCKUX COETMHEHUM, CBOMCTBA TPOMBIITIEHHO BaXKHBIX 3JIEMEHTOB
u ux coennHeHuil Kommo3uunonusie Marepuaiibl. Kepmersl. XuMusi MeTaaioB
(AlFe, Sn,Pb,M0o) Xumus umemeramios: C,Si,S , ¢ymiepen, xkapoun. Toramsa
(TBEpHoe, )KUAKOE, ra30BOE), CMa30YHbIe MAaTEPHAJIbl, MOTOPHBIE Maca.




Howmep N
Ha3zBanue u copepkanue pa3fenoB U TEM JEKIIMOHHBIX 3aHITHU
pasnena
Xumuyeckas uaeHTU(UKAIKUSA. MeTo/ibl XUMUYECKOTO MCCIIEOBAaHUS U aHAJIN3a
Tena 5.2 BEIIECTB M WX IpeBpaiieHui. KauecTBEHHBII M KOJIMYECTBEHHBINM aHAJIN3.
o (I'paBuMeTpUYECKU, THTPUMETPUUECKUH, KOMIIJIEKCOHOMETPUUECKHIT METObI
aHaan3a).
4.3. Tlpakruueckue (CeMUHApPCKUE) 3aHSITUS

TeMbl PaKTUUECKUX 3aHATUHN U UX TPYAOEMKOCTh MPUBEACHBI B TAOIULIE O.

Tabmuna 5 — [IpakTrdeckue 3aHITHS U UX TPYIAOEMKOCTh

N3 Hux No
Ne | Temsl mpaktrueckux | DopMbl MpakTHYECKUX | TPyTOEeMKOCTh, |MpPaKTUYECKOH |pasiena
/11 3aHATUU 3aHSATUHI (uac) MMOJITOTOBKHU, | JIUCITUII
(gac) JINHBI
VY4eOHBIM MJIAHOM HE MPEAYCMOTPEHO
4.4. JlabGopaTopHBbIC 3aHSATHS
Tembl 1a0OPaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh TIPUBEICHBI B TAOIUIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYAOEMKOCTh
N3 Hux
MIPaKTUYECK
Ne Tpynoemxo e Ne paznena
HamMeHnoBaHue mabopaTOpHBIX paboT (uac) oi 2 pasa
CTb, (4ac W CITATUTAHBI
n/n ’ noarorosku |7
, (dac)
Cewmectp 1
1 | Crexuomerpuueckue 3aKOHBI.
dyHaaMeHTaIbHBIC TIOHSATUS M 3aKOHBI XUMHU. 1 0 1
CrniocoObl ornpeiesIeHusl KOJIMYECTBA BEIECTBA.
2 | Ompenenenue M’ sxkBHBaeHTa MeTaIa 4 2 1
3 | Onpenenenue TtemiuoBoro dddekra peakuu 4 2 3
HEUTpaIu3aluu.
4 N3mepenne U pacuer 3JIEKTPOJHBIX 4 2 4
MOTEHI[MAJIOB METaJNIOB U 3C TralbBAHMYECKUX
HJIEMEHTOB.
5 | Xumuueckas M IJICKTPOXUMUYECKAs KOPPO3US, 4 2 4
HccnenoBanue KOppPO3UH  METAJIOB |
onpeesieHne MHTMOUTOpHOTro (ipekra.
Bcero 17 8

4.5. KypcoBoe npoeKkTupoBaHue/ BHIOJIHEHUE KypCOBOM PabOThI

VY4eOHBIM MJIaHOM HE MPETYCMOTPEHO




4.6. CamocrosTenbpHas paboTa oOydaronmxcs
Bu el caMocTosTENnsHOM pabOThI U €€ TPYIOEMKOCTh MPUBEACHBI B TabmuIe 7.

Tabnuma 7 — Bugbl caMoCTOATEIBHON pabOTHI U €€ TPYIOEMKOCTh
Bceero, | Cemectp 1,

Bun camocrosTensHOM paboTh

qac qac
1 2 3
M3ydeHne TEOPETHIECKOro MaTepuaa 20 20
mucuutauHb (TO)
Pacuerno-rpadguueckue 3aganus (PI3) 2 2
[ToaroroBka K TEKymieMy KOHTPOJIIO 14 14

ycrieaemocTH (TKY)
Jomammee 3ananue (/13) 8 8
IloaroroBka K MpOMeEXyTOYHOU 13 13
atrecranui (I1A)

Bcero: 57 57

5. TepedyeHb y4eOHO-METOIUIECKOTO OOCCIICUCHUS
JUTSI CAMOCTOSITENTEHON PabOThI 00YJaIOIMXCS MO TUCIUIIINHE (MOIYITIO)

VYuebHO-MeToANYECKHE MaTepHallbl JJIsl CaMOCTOSITENbHON paboThl OOydJarolmXcsl yKa3aHbl B
.. 7-11.

6. IlepeueHb eYATHBIX U DJIEKTPOHHBIX YIEOHBIX HU3JaHUI
[lepeueHb MEYATHBIX U AJIEKTPOHHBIX YUEOHBIX M3MaHUN MPUBENIEH B Tabnuiie 8.

Tabnuna 8— [lepeueHb nMeYaTHbBIX U AIEKTPOHHBIX YUCOHBIX M3TaHUN

KommuaecTBo
HK3EMILISIPOB B
OnOIMoTEKE
(xpome
3IEKTPOHHBIX
SK3EMILISIPOB)

HIndp/ URL ampec bubnmorpaduueckas ccpuika

https://urait.ru/bco | T'muuka, H. JI. O0Om@as xumus B 2 T.: y4eOHHUK I BY30B /
de/512502 H. JI. 'nunxka ; mox penakuueii B. A. Ilonkosa,

A. B. babkoBa. — 20-¢ u3z., mepepad. u qon. — MockBa .
WznarensctBo FOpaiit, 2023. — 353 ¢. — (Bricee
obpaszoBanue). — ISBN 978-5-9916-9353-0

https://urait.ru/bcod | OOmiast u HeopraHuyecKas XUMHs. 3aJaYHUK : yaeOHOE
e/432806 nocobue A akagemuueckoro 6akamaBpuara/ C. C.
babkuna [u ap.] ; nmox pegaxkuueit C. C. babkunoii, JI. /1.
Tomuno. — Mocksa : U3narensctBo FOpaiit, 2019. — 464
c. — (bakanaBp. Axkagemuueckuit kypc). — ISBN 978-5-
534-01498-3. — Texct : anexkrponnsiii / DbC FOpaiit
[caliT]

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE IIPOLIECCHI : |
DJeKTpoHHBIN pecypc] : yaebnoe mocodue/ T. E. Kpsuiosa,
T. . ®omuuena ; C.-Iletepb. roc. yH-T a3pOKOCM.
puOOPOCTPOCHHUS. - DJIEKTPOH. TEKCTOBBIE JIaH. - CaHKT-
IlerepOypr : U3n-Bo I'YAIL 2019. - 77 c.

I'ypos, A. A. Xumus: Teopust U pakTuka. MeTtajuisl u



https://urait.ru/bcode/512502
https://urait.ru/bcode/512502

e.lanbook.comybo | crutaser : yuebuuk / A. A. I'ypos, I1. B. Ciautukos, K. H.

ok/172907 Mennbix ; moa penakiuend A. A. 'ypoBa. — 2-e u3., UCIp.
— Mocksa : MI'TY um. H.D. baymana, 2019.

Xumus. OCHOBHBIE CTEXHOMETPUUECKIE 3aKOHBI, CTPOEHHUE
BEIIIECTBA, TEPMOJMHAMUKA, KHHETHKA, PACTBOPHI,
AICKTPOXUMHUSL: [DIEKTPOHHBIN pecypc| : yaebHoe mocobue /
T. E. KpsutoBa, T. 1. ®omuuena ; C.-IletepO. roc. yH-T
a’POKOCM. MPUOOPOCTPOCHUS. - DIIEKTPOH. TEKCTOBBIE JIaH. -
Cankr-IlerepOypr : U3n-so ['YAIL 2020. - 148 c.

Xumus : yaeOHUK i By30B / A. A. I'ypos [u np.]. - 2-¢
54 X45 u3a., crep. - M. : Isn-Bo MI'TY um. H. 3. baymana, 2004. - 15
784 c.

OOmas u Heopraunveckast xumus : B 2 T. T. 1 : 3aKoHBI 1
https//znanium.co | xoHIenuy : yaeOHOe mocodue / moj pen. akajemuka PAH
m/catalog/product/ | A. TO. ITuBange. - 2-e u3z. - Mocksa : Jlaboparopus 3HaHHH,
1984044 2022. - 495 c. - (YueOHUK a1 BeIcied mkojnl). - ISBN
978-5-93208-576-9. - Tekct : anexrporHbIi. - URL:

OcHoBEBI 0011Ie# XUMHY : yaeOHOe mocobue/ B. . 20

SAESS Endumos. - 2-c usn, - M. : HTHOPA-M, 2017. - 256 c.

Xumust: yaeOHUK JUIS BBICIIMX y4eOHBIX 3aBefeHuil / [ A. A.
https://e.lanbook.co | T'ypoB X465 u ap.]. - 4-eusn., ucnp. - Mockaa:

m/book/4032 WsnatensctBo MI'TY um. H. D. baymana, 2017. -775,[1] c.:
wi. ISBN 978-5-7038-4728-2

7. TlepeueHb 2IEKTPOHHBIX 00PA30BATENBHBIX PECYPCOB
1H(pOPMAIIMOHHO- TEICKOMMYHHKAIIMOHHOM ceTn «HTepHeT»
[lepeuenp ANIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB MH(POPMALIHOHHO-
TENICKOMMYHHKAIIMOHHON cetn «VIHTepHeT», HEOOXOIUMBIX Ul OCBOCHHS JTUCIHILIAHBI
npuBeaeH B Tabimie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATENBHBIX PECypcoB HH(OPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOM ceTu «MHTepHEeT»

URL anpec HaumenoBanue
http/Awww. xumuk. ru/ CaiiT 0 XuMHHu
http//Awww.hemi.nsu.ru OCHOBBI XUMUH:

00pazoBaTenbHbIN

CalT IJid CTYJICHTOB
httpz//lib.aanet.ru/jirbis2/index.php? DIIeKTpOHHBIE
option=com_content&view=article &id=28 &ltemid=393 pecypchl

OnOIMOTeKN

8. Ilepeuenb MH(MOPMALIMOHHBIX TEXHOJIOTHH
8.1. IlepeyeHp MPOTrpaMMHOrO OOECHEUEHUs, HCIOIB3YeMOrO0 MpPH OCYIIECTBICHUU
00pa30BaTeabHOrO Mpolecca o JUCHUIINHE.
[lepeueHs ncnob3yeMOro MporpaMMHoOro odecreueHus npeacrasieH B Tadnuue 10.

Tabmuma 10— IlepedeHb mporpaMMHOTO OOeCTICUeHUS

Ne i/t HaumenoBanue

1 MS Office u MS Windows



https://e.lanbook.com/book/172907?ysclid=llnsr5ce1o905109997
https://e.lanbook.com/book/172907?ysclid=llnsr5ce1o905109997
http://lib.aanet.ru/jirbis2/index.php

8.2. Ilepeuenn HHGPOPMAITMTOHHO-CITPABOYHBIX CHCTEM, UCTIOJIb3YeMbIX npu
OCYIIECTBJIICHHHU 00pa30BaTEIbHOTO MpOoIecca Mo AUCIUIIIINHE

[lepeuenr HCMIONB3yeMbIX HWH(OPMAIIMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabmume 11.

Tabnuna 11— Ilepeyenb MHEGOPMAIIMOHHO-CITPABOYHBIX CUCTEM

No i/t HaumenoBauue

He npengycmorpeno

9. MarepuanbpHO-TEeXHHYECKast Oa3a
CoctaB  MaTepUaNbHO-TEXHUYECKOW  0a3bl, HEOOXOJAMMOH UISI  OCYIICCTBIICHHS
00pa3oBaTenpHOrO Mpollecca Mo JUCIUILTMHE, MPEJCTaBlIeH B Tabnuiel 2.
Tabymma 12 — CoctaB MaTepuaibHO-TEXHUUECKON 0a3bl

No HanmenoBanue cocTaBHOM 4acTu Homep aymutopuu
/i MaTepUaTbHO-TEXHHYECKOU 0a3bl (pu HEOOXOAUMOCTH )
1 | JlekumoHHas ayIuTOpHUsl C UCIOJIb30BAHUEM I'acremno 15
JIEMOHCTPAIlMOHHBIX TA0IHUIL U cXeM, [leprnoanyueckoit cuCTeMbI 32-01

xumudeckux semeHToB [[.M.MenneneeBa, oOpa3ios
MHWHCPAJIOB, MOI{GJ’IGﬁ MPOCTPAaHCTBCHHBIX PCIICTOK.

2 | Cneumnanu3upoBaHHass XUMHYECKas J1abopaTopus C I'acrenmno 15
MCIIOJIb30BAHUEM JIEMOHCTPAL[MOHHBIX IIJIaKaTOB, 33-02
71a00paTOPHBIX CTEHJIOB M YCTAHOBOK ISl OIIpee/ICHUs 33-04

SKBHUBAJICHTA METAJIa, U3MEPEHU S AJIEKTPOIHBIX TOTEHIIUAJIOB,
CKOPOCTH KOPPO3UH- METAJUIOB - MUJUIUBOJIBTMETPHI;
aHAJIMTUYECKUE U JIEKTPOHHbBIE Bechl; JabopaTopHbie pH-
METpPBI, HIEHTPUDYTU U KATOPUMETD.

10. OueHouHbIEC CpEeNCTBA I TPOBEACHUSI TPOMEKYTOUYHOUW aTTeCTaIlluu
10.1. CocTaB OIIGHOYHBIX CPEACTBIJIS IPOBEACHUS IPOMEKYTOUHOM aTTeCTallMHU
oOyJaronmxcs Mo JUCIUILTIMHE MpUBeAeH B Tabmuie 13.
Tabnuma 13 — CocTaB OLIEHOYHBIX CPENICTB IS TPOBECHUS MIPOMEXKYTOUHOM aTTecTaluu

Bu npomexxyrouHol aTTectaliuu [lepeueHb O1ICHOYHBIX CPE/ICTB

JuddepeHinpoBaHHbIN 3a4ET Cnucok BOIIPOCOB;
Tectsr;

10.2. B xauecTBe KpUTEpPHUEB OICHKH YPOBHS CQPOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIINI O0OyJaronpMMUCs MpUMEHseTcsl S-OauTbHas IIKaia OIeHKH CHOPMUPOBAHHOCTH
KOMIETEeHIIN, KoTopas mpuBeieHa B Tabnuie 14. B TeueHne cemecTpa MOKET MCIOJIB30BATHCS
100-6anmnpHas  mKanma — MOAYIBHO-PEMTHHIOBOW  CHCTEMBl ~ YHUBEpPCHTETa,  IpaBHIIa
UCIIOJIb30BAHUS KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIBHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu oneHK: ypoBHS CQOPMHUPOBAHHOCTH KOMITETEHIIUN

OI1leHKA KOMIIETEHIIU

5-0aUIbHAS TIKUTIA XapakreprucTuKa cqanI/IpOBaHHbD( KOMIICTEHIIUIA




Or1reHKa KOMIIETEHIIN

5-0ayubHas KA

XapakrepucTika c(OpMUPOBAHHBIX KOMITETEHLIMI

OTIIMYHO»
<GAYTCHO»

— o0yJaroMncsT IIyOOKO M BCECTOPOHHE YCBOWJ IIPOIPaMMHBIM
MaTepHa;

— YBEpEHHO, JIOTUYHO, TIOCIIEIOBATENEHO W TPAMOTHO €T0 M3JIaraeT;

— ONMpasich Ha 3HAHUSA OCHOBHOH M JONOJHUTEIBHOM JMTEpaTypsl,
TECHO MPUBS3bIBAET YCBOCHHbBIE HAyYHbIE MTOJIOKEHUS C IPAKTUYECKON
JIeSITEJIbHOCTBIO HAIlPaBJICHUS;

— yMeno 000CHOBBIBAET U apryMEHTHPYET BbIABUTAEMbIE UM HJIEH;

— JleNaeT BHIBOJIBI M 0000IICHUS;

— CBOOOJTHO BJIAJICET CUCTEMOM CIIEUATN3UPOBAHHBIX MOHSITHMN.

<(XOPOLIO»
<GAYTCHO»

— 00y4aroOLMICs TBEPAO YCBOMJI MPOTPaMMHBIN MaTepHall, TPaMOTHO U
10 CYIIECTBY WU3JlaraeT €ro, ONHpasCh Ha 3HAHUA OCHOBHOM
JUTEPaTYpHhI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBS3BIBACT YCBOCHHBIC 3HAHHS C TPAKTHYECKOH JEATEIBHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAaydHbIE MOJOKEHHUS;

— JIeJIacT BBIBOJIBI M 00OOINCHHUS;

— BJIAJICET CHCTEMON CIEIUAIN3UPOBAHHBIX ITOHSITHH.

«YOOBJICTBOPUTCITEHO»
<(Ga4YTCHO»

— o0y4Jaronmiicsi yCBOUJ TOJIBKO OCHOBHOM MPOTrpaMMHBIA MaTepual,
II0 CYHICCTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUSA TOJBKO OCHOBHOH
JIUTEPATYPBHI;

— JIONYCKAaeT HECYIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCHBITHIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IIPUMEHEHMM 3HAHUMI
HaIIPaBJICHUS;

— cnabo apryMeHTHPYeT HaydHbIE TOJIOKCHHS,

— 3aTpyaHsAeTCs B GOPMYIHPOBAHUH BBIBOJOB U 0000ILEHHUI;

— 9aCTHUYHO BJIAJIEET CUCTEMOM CIIEIIMATN3UPOBAHHBIX TOHATUH.

<HCYIOBJICTBOPUTCIIBHO»
(HC 3a4TCHO»

— 00yJarlonmicss HE YCBOWJI 3HAUUTEIBHOM YacTH IPOrPaMMHOIO
Mmarepuana;

— JIOTYCKAaeT  CYLIECTBEHHbIE  OMMOKM W HETOYHOCTH  IpHU
paccMOTpEeHUH MPoOIJIeM B KOHKPETHOM HallPaBlICHUU;

— HCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM IPUMEHEHUH 3HAHUI;

— HE MOKET apryMEHTHPOBATh HAyYHBIE MMOJ0KEHUS;

— He GOpMYyNUPYET BHIBOAOB U 000OILEHU.

10.3. TumoBbIe KOHTPOJIBHBIC 3aJaHKS HJIM WHBIC MaTePHAJIbI.
Bompocs! (3agaun) amst sK3aMeHa npejacTaBiieHbl B Tadnuie 15.

Tabmuna 15 — Borpoch! (3amaun) 11t SK3aMeHa

Ko
Ne ni/mm [lepedyens BompocoB (3a1a4) AJs SK3aMeHa A
WHJIMKaTOpa
Y4eOHBIM MJIAaHOM HE MPETYCMOTPEHO
Bompocsr (3amaun) s 3aueta / audxp. 3auera mpencTaBieHbl B Ta0muie 16.
Tabymma 16 — Boripock! (3amaun) uist 3avera / mudip. 3auera
Ko
Ne mi/m [lepedyens BompocoB (3amad) aus 3auera / nud. 3agera A
WHIUKATOpa
1. KBaHTOBO-MeXaHMUYECKast MOJIETIb CTPOCHU S aTOMA. OIIK-1.3.1

CdopmynupyiiTe OCHOBHBIE MTOJIOKEHUSI KBAHTOBON MEXaHUKU
1.KBanTOBas sHEprus

a. KopnyckynspHO-BOJIHOBOM Ayanu3M, JaTh MOHSITHUE, ONIPEICICHUE

0. YpaBuenue Jle-bpoiins, nath mOHSATHE, ONpEACTICHUE

2. [lpunnun HeonpeaeneHHocTH [ elizeHOepra, MaTeMaTuyecKkas

3anuCh IPUHIIMIA HeonpeaeaeHHocTH I eiizen6epra, ¢u3ndeckuit




CMBICIT .

Atom. Cdopmynupyiite onpeneieHne MOHSITHUS «aToM». ATOMHOE
SITPO, TIOHSATUE, OTpPENeTICHHUE, COCTaB aTOMHBIX siiep. 3aKOHBI
JIBYKEHUSI MUKPOUYACTHI], BOJIHOBAs PYHKIIUS, AaTh OMpeaeiIeHne U
MOHSTHE BOJTHOBOU (D)YHKITHH.

OIIK-1.3.1

VYpasuenue llIpenunrepa mis aroma Bogopona. Chopmynupyite
MOHATHE BONHOBOM ¢yHKIMU, KBaHTOBBIE yncna. JlaiiTe
ornpenenenrne KBaHTOBBIM ynciaM, UX PU3NIECKHIT CMBICIL.
[IpuBenuTe MpUMeEpHI 3aITOJTHEHHST aTOMHBIX OpOuTaen
3JIEKTpOHaMH , Aaiite noHsatusa Ilpunnuny 3anpera Ilaymu, [IpaBuny
Xynja, npasuiny Kinedkosckoro.

OIIK-1.3.1

[lepuoanueckas cucrema JI.11. Menneneea. Cdopmynupyiite
nousrtue [lepuoandeckoii cucremsl 3eMeHTOB. Copmynupyiite
[Tepuonuueckuit 3akoH MeHpeneeBa, U JaiTe COBPEMEHHYIO
dopmymupoBky. Jlaiite onmpenenenue rpymnnsl, nepuoaa B [1C.

OIIK-1.3.1.

[leprnoMYHOCTh U3MEHEHUS CBOWCTB 3JIEMEHTOB, CPOPMYITHPYHTE U
JafTe onperereHne TAKUM MTOHATHAM, KaK paJnyc aTOMOB M HOHOB,
SHEPIUM MOHU3ALUU, CPOACTBO K DIIEKTPOHY,
JJIEKTPOOTPULIATENBHOCTD, OKUCIUTEIbHO-BOCCTAHOBUTEIBHAS
cnocoOHoOCcTh. IlpuBeauTe mpuMepsl U OOBACHUTE 3aKOHOMEPHOTO
VM3MEHEHHUS CBOMCTB 110 IEPUOAY U IO IPYIIIE.

OIIK-1.V.1

Xumuyeckas cBsi3b, CHOPMYIUPYHTE MOHATHE XUMUYECKOI CBS3U.
HazoBute ocHoBHbIe xapakTtepuctuku X.C. KBaHTOBO-
MEXaHMYECKUE IIPEICTABICHUS O IPUPOIEC XMMUUYECKOU CBSI3H,
teopus ['eiitnepa u JIonoHa, maiTe MOHATHE 0Opa30BaHUS
JBYXaTOMHOH Mouiekynbl. ChopMyaupyiiTe OHIATHE METO/AA
BaAJICHTHBIX cBs3el, ykaxute tunsl XC. [IpuBeaute npumepsl.
KoBaneHnTHas cBs3b, 1aTh ONpENEICHUE, TPUBECTH IPUMEDHI.

OIIK-1.3.1

ChopmynupyiiTe MOHATHE XUMUYECKOH CBS3U.
HeBaneHTHBIC THUIIBI CBSI3M: METAJUTMYECKas, JalTe ompeseiicHue
TaKOH CBSI3U U OOBSCHUTE MEXaHU3M O0Opa30BaHMUS .

OIlK-1.3.1

CdopmynupyiiTe TOHATHE THOPUIU3AIUA ATOMHBIX OpOUTANICH.
[lepeuncnure Buapl TuOpuan3anuii. Jlaiite onpenesieHue MOHSTHS O
MOJISIPHOCTU MoJIeKyl. [IpuBeauTe mpuMepsl NOJISPHON U
HEIIOJIIPHON MOJIEKYJIBI.

OIIK-1.3.1

Chopmynupyiite mnoHsTHE XUMHYECKOW TepMoauHamuku. Jlaiite
OIlpeieNIeH e MTOJIHOM YHEPTUU CUCTEMBI, €€ (PU3UYECKUI CMBICT,
copMyaHpyiTE TEpPBBIi 3aKOH TEPMOJMHAMHKH.

OIIK-1.3.1

10

Chopmynupyiite mnoHsITHE XUMHYECKOW TEpMOIWHAMUKH. JlaliTe
OTIpeJieNIeHNEe CBSI3aHHON YHEPTHU CUCTEMBI, e€ (PH3UYECKUl CMBICT,
chopMyIIUpyiHTE BTOPON 3aKOH TEPMOJIMHAMHUKU

OIIK-1.3.1

11

Chopmynupyiite nonstue XuMudeckoi TepMoauHaMuku. [laiite
onpenenaeHrue cB00oHOM sHepruu [ 160ca e€ Pu3nYecKuit CMBICII,
HanmunmTe ypaBHeHue [ m00ca, yKaKuTe KpUTEpHil TPOTCKAHUS
peaKuui.

OIIK-1.3.1

12

ChopmynupyiTe TOHITHE XMMHUYECKOW KMHETUKH. [laiiTe
orpejiesieHne OCHOBHOTO MOCTYJIaTa XMMUYECKONW KHHETUKH.
CdopmynupyiiTe MOHATHE MOJEKYISPHOCTH PEAKIIHH U MOPSIKA
peakuuu. Ilepeuncnute Gakropbl BAUSIONME HA CKOPOCTh
XUMUYECKON peakiuu. YpaBHeHHE AppeHuyca , ypaBHeHue Bant-

Todda.

OIIK-1.3.1

13.

CdopmynupyiiTe moHsTHE pacTBopa. HazoBuTe OCHOBHBIC

OIIK-1.3.1




XapaKTepUCTUKH pacTBopa. JlalTe moHsATHE O CIoco0ax BhIPAKECHUS
KOHLIEHTPALIM{ paCTBOPOB, KAKUE BU bl KOHLICHTPALUHN CYILECTBYIOT.
KomnraruBabie CBOMCTBA PaCTBOPOB, JANTE ONMPEAECICHUE ITOTO
MOHSATHS. YKaXUTE 3aBUCUMOCTb TEMIIEPATYPbl KPUCTAJUIM3aLNU U
KUIIEHHS OT KOHLIEHTpAIMX pacTBOPA.

14

ChopmynupyiTe MOHATHE 30HHOU TEOPUU KPUCTAIIIIOB, JaTe
olpefieNieHre peallbHbIX KprCcTauioB. JlaiiTe onpenenenue
HECTEOXUMETPUUYECKUX COCAMHEHUM WM COCTUHEHUN TEPEMEHHOTO
COCTaBa, MPUBEAUTE MPUMEPHI KPUCTAJIIOB IEPEMEHHOTO COCTaBa

OIIK-1.3.1

15.

CdopmynupyiiTe MOHATHE PACTBOPOB 3JEKTPOIUTOB. HazoBuTe
CBOMCTBA 3JIEKTPOJIUTOB, DJIEKTPOJUTUYECKAS IUCCOLIUALNS,
onpejeneHrne U PU3NYECKUil CMBICI ATOTO SIBJICHUSI.

OIIK-1.3.1

16.

CdopmynupyiiTe TOHATHE BOJIOPOJHBIN MOKazaTenb. JlaTh
ompeneyaecHue HOHHU3AUHU BOJbl. OOBICHUTH TEOPUIO THUCCOLHAIUN
KUCJIOT ¥ OcHOBaHMH. [IpuBectu mpumepsl AUCCOIUAIIUY CIIa0BIX U
CUJIBHBIX 2JIeKTposiuTOB. Hanucats ypaBHeHune OcTBaibja.

OIIK-1.3.1

17

Cdopmynupyiite monsitue IlpousBenenue pacrBopumoctu. Jlaiite
oTpejieNieHue mporiecca pactBopeHus. HMoHHO-0OMEHHbIE PeaKini,
JANTe ONpEIeICHUE TAPOIIN3a COJIEH, TEPEUUCIUTE BHIbI
TUJIPOJIN3a, TPUBEAUTE MPUMEPHI.

OIIK-1.V.1

18.

Chopmynupyiite moHsTHe OKUCTHTETEHO-BOCCTAHOBUTEIBHBIX
nporueccoB. [laiTe onpeneieHne OKUCIUTENb, BOCCTAHOBUTEND,
MPUBEIUTE IPUMEPHI U YKAKUTE B KAKUX CIydasX MOXET OJUH U TOT
K€ DJIEMEHT BBICTYATh KaK OKUCIIUTEIb UM KaK BOCCTAHOBUTEIIb.

OIIK-1.¥.1

19.

CdopmynupyiiTe moHATHE «DJIEKTPOJIHBIN MOTEHITUA. JlaiiTe
ornpeseneHre U (PU3NYECKUil CMBICI ABOMHOTO 3IEKTPHUYECKOTO
cinos. OObSICHUTE SIBJICHUS CKauka moTeHnuanta. Hanummre
ypaBHeHue HepHcra.

OIIK-1.¥.1

20

CdopmynupyiiTe TOHSATHE TATHbBAHUYECKOTO dJIeMeHTa, Jlalite
ONPENEIICHUE TOHSITUS <QJIEKTPOI» B AJIEKTPOXUMH U, HAMUILIATE
ypaBHeHue HepHcTa, yKakuTe Kakue MpoIeCcChl MPOTEKAOT Ha
KaTole, a Kakuhe Ha aHoze. Jlaiite onpeaeneHue 3JeKTpOJIMTUYECKU I
KJII0Y, ero (U3NYEeCKUi CMBICII.

OIIK-1.V.1

21

CdopmynupyiiTe TOHATHE DJIEKTPOJIM3a PACILIABOB U PACTBOPOB,
JaiiTe onpeielICeHUE 3TOTO SIBJICHUS, HAMUIIUTE MPOIECCHI
MpOTEKAIOUMEe Ha aHo/e U Ha KaToje. Hamuumre ypaBHeHuUe
®dapajes Uil SIEKTPOIIN3a.

OIIK-1.Y.1

22.

ChopmynupyiiTe moHSATHE KOPpo3ust MeTauioB. HazoBute daxropsi,
BIIMSIIOIME Ha KOPPO3UIO METAJIOB. OOBSICHUTE MEXaHU3M
KOPPO3HOHHBIX IporieccoB. HazoBuTe criocoObl 3alITH OT
KOpPPO3HH.

OIIK-1.V.1

23.

CdopmynupyiiTe moHsTiue crainu. Ha3oBuTe OCHOBHBIE
KOHCTPYKIIMOHHBIE MeTa/uTbl. CBOMCTBA ANIOMUHMS, XpOMa,
XKenesa, ux nonyyenue v paguHUpOBaHUE, UCIIOIH30BAHHE B
CaMOJIETOCTPOCHUU U TPUOOPOCTPOCHUH.

OIIK-1.V.1

24,

ChopmynupyiTe MOHATHE TOJIUMEPOB, CTPOCHHUE MOJTUMEPOB U
CHocoObI OJIy4eHU S, HA30BUTE IPUMEHEHHUE ITOJTMMEPOB B
MPOMBIITIEHHOCTH

OIIK-1.V.1

25.

ChopmynupyiTe MOHATHE XUMHYECKONH HIECHTHU(UKAIINYU BEIIECTB,
HazoBuTe MeTopl KONMYeCTBEHHOro aHanu3a . Kakue Bub
WHCTPYMEHTAJIBHOTO aHaJIM3a Bbl 3HAETE.

OIIK-3.¥.1




[lepeuenr TeM JUIsl KypcOBOIO IPOEKTUPOBAHHUS/BBIIOIHEHUS KypcOBOH paboThI
npeacTaBiaeHbl B Tabmuie 17.
Tabnuna 17 — Ilepedyenb TeM 1151 KypCOBOTO MPOESKTHPOBAHUS/BBITIOTHEHUS KYpPCOBOM pabOTHI

No 11/ [IpuMepHBIit TIepeveHb TeM JIJIsl KypCOBOTO MPOSKTHPOBAHUSI/BBITIOTHEHHS
o /i .
KypCOBOIl pabOThI

Y4eOHBIM MJIAaHOM HE MPETYCMOTPEHO

BOHpOCBI JJIs HpOBGHCHI/IH HpOMG)KyTO‘IHOﬁ arTeCTallinl B BHUIC TCCTI/IpOBaHI/ISI
npecTaBeHbl B Tadmuie 18.

Tabmmma 18 — [IpuMepHbIii TepevyeHb BOIPOCOB IS TECTOB

Ne n/m [TpumepHBIil epeyeHb BOMPOCOB /7Sl TECTOB Kon
WHJIMKaTOpa
1. | DHepruto >IeKTPOHA MOTHOCTHIO XapaKTepU3yIOT KBAHTOBBIC YHCJIA ... OIIK-1.Y.1
atlnmm,;
b.nu m; ;
C.my g
dnut;
2. | B arome, anekTpoHHAs (bogMyna KOTOpPOTO OIIK-1.V.1
15225°2p°3s%3p°3d1%4s24p°4d35s?, ... BaseHTHBIX 2ICKTPOHOB ...
a. 3;
b. 2;
c.9;
d.b5.
3. | CnuHOBas BAJIGHTHOCTH 3JIEMEHTA 1C B OCHOBHOM COCTOSTHUHM PaBHA ... OIIK-1.Y.1
a. 5; b. 2;
d.3; e. 4
4. | B aToMe XHUMHUYECKOTO DJIEMEHTA .... TPU P-2JICKTPOH Ha BHEIHEM OIIK-1.V.1
SHEPreTUYECKOM YPOBHE.
a. Sc; b. Sb;
d. Ge ; e. Si
5. | Haubonee snexrpooTpuiaTeIbHBIM 3JIEMEHTOM cpeau npeacraBieHnbix: | OIIK-1.V.1
a. HaTpHil;
b. 6powm;
C. pTop;
d. xucimopos
6. | Pacronoxuts snemenTs! ||A moarpynmnsl B mopsiake YCUICHUS OIIK-1.V.1

METAJNIMYECKAX CBOMCTB:
a. Be, Mg, Ca, Sr, Ba, Ra;
b. Mg, Be, Ca, Ra, Sr, Be;
c. Ca, Mg, Be, Sr, Ra, Ba;
d. Sr, Ra, Ba, Ca, Be, Mg;
e. Ra, Ba, Sr, Ca, Mg, Be

7. | B xmopuge kanbius CaCl ... xumuueckast CBSI3b. OIIK-1.V.1
a. HEMOJIAPHAsI KOBAJICHTHAS;
b. mossipHast koBasieHTHAs,

C. HOHHAA

d. meTajumyeckas

8. | I'a3, mpucyrcTByronmii B ctpatocepe, KOTOpbIil OTQHIETPOBBIBACT OIIK-1.V.1
HEKOTOpPBbIE U3 COJIHEYHOTO YAbTPA(pHOIETOBOIO U3IY4CHHS U
obecrieunBaeT 3(pPeKTUBHYIO 3AIMTY OT JIy4EBOTO MOPAKECHUS KUBBIX
CYIIECTBA.




a. ['emmit;

b.o30H;
C. KUCJIOPO/a;
d. meran
9. | Merayuryprudeckuii mporecc, B KOTOPOM METajul OJydeH B OIIK-1.V.1
pacIiiaBJIeHHOM COCTOSTHUH, HAa3bIBACTCS:
a. BBIIIABKA,;
b. oGxur;
C. IpOKaJIMBAHUC,
d. meHa pasmeneHus
10. | AAapo aTomMa BOJOPOAa COCTOUT U3: OIIK-1.V.1
a. 1 mporon; b.1 mporon + 3 HEHTPOHQ,;
C. 1 meiitpon  d. 1 anmekrpon
11. | Ox30TepMuUecKasl peakius XapaKTepu3yeTcsi YCIOBHEM ... OIIK-1.V.1
a. AH=0; b. AH>0 ;
c. AH<O0; d. AS>0
12. | ®opmyna [uIs pacueTa W3MEHEHHS SHTANbNUK B xome xummueckoit | OIK-1.V.1
peaxkuuu, nmporekaroueil no ypasuenuto 2A + 3B = C + 4D, umeer Bux:
a. AHI?C&KL[I/IH: (AHC + AHD) - (AHA + (AHB);
b. AH . = (AHc +4 AHp) - (2 AHA+ 3 AHg);
C. AHD o = 2 AHA +3 AHg) - (AHc +4 AHp);
d. AH? = (AHc +4 AHp) + (2 AH + 3 AHg);
e. AH .= (AHA + AHg) + (AHc + AHp)
13. | 3aKoH, KOTOPBIH TJIACUT, YTO KOJUYECTBO ra3a, paCTBOPEHHOIO B OIIK-1.V.1
KHJIKOCTH, IPONOPLIMOHATIBHO €10 NapLHaIbHOMY JIaBJICHUIO .
a. 3akoH JlampTOoHA
b. 3akon I'eii JItoccaka
C. 3ak0H I'eHpn
d. 3akon Payus
14. | BeipaxxeHue A1 KOHCTaHThI paBHOBECHS CUCTeMbI 0OpatumMbIx peakiuii | OIIK-1.Y.1
2Nz (r) + O2(r) « 2 N0 (r) umeer Buj ... (0OTBeT a)
_INOE . INO]
[N,J[0,] [N,][O,]
c.K= —[NZ]Z[OZ] ;o d.K= [NOF
[N,OF N,
15. | Kaxkoii u3 BUJIOB KOHIIEHTPALIUH SIBJISICTCSA TPUOIU3UTETHHON OIIK-1.V.1
(TexHUYECKOM)
a.MmpoueHTHast
b. MmonsipHast
C. HOpMaJIbHAs
d.tutp
16. | Kakoe BemecTBO SBJISIETCS OCHOBOH (DM3MOJIOTHIECKOTO pacTBopa OIIK-1.V.1

a.KBr
b.NaCl
c.LiCl
d.NH4ClI




17. | HetitpanbsHas cpeqa UMeEeT: OIIK-1.V.1
a. pH=7.
b.pH=11
C. pH=2
d. pH=5
18. | ®enondranenH B pacTBOpax MEIIOUCii CTAHOBUTCS: OIIK-1.V.1
a. MAJIMHOBBIM
b. Kpacubim
C. CHHUM
d.kénTeiM
19. | OtrpunaTenbHO 3apsDKCHHBIC HOHBI HOCAT Ha3BaHUE! OIIK-1.V.1
a. KATUOHBI
b. anuonsI
C. MIpOTOHBI
d.HeATpOHBI
20. | TTomoxuTeNbHO 3apsHKEHHBIE HOHBI HOCAT Ha3BaHUE: OIIK-1.V.1
a. KATHOHBI  C. TPOTOHBI
b. aHroHBI d. HeHTpOHBI
21. | TIpomecc Fe“ + 2e = Fe” npoucxouT B ralbBaHHYECKOM JJIEMEHTE ... OIIK-1.¥.1
a.Mg | MgCl; || FeSOq4 | Fe
b.Al | HCI | Fe
c.Al'| AICk || FeCk | Fe
d.Fe | FeSOy || CuSO4 | Cu
22. | HasnekTpoaxBraibBaHUUE€CKOMAIIEMEHTE OIIK-1.V.1
Fe | Fe(NOs3)2 || Pb(NO3)2 | Pb mpoTekatoTIpoeccsl ...
a. Fe’-2e=Fe’; Pb’" +2e=Pb’ ;
b. Pb’-2e=Pb*"; Fe’" +2e = Fe’;
c. Pb’-2e=Pb*; Pb** +2e = Ph’;
d. Fe’-2e=Fe’" Fe’" +2e = Fe’;
23. | Ilpu snexTponu3e BOAHOIO PacTBOPA ... HA HHEPTHBIX JEKTPOAAX OIIK-1.¥.1
BBIJICIISIIOTCS. TOJIBKO BOJOPO U KUCIOPOI.
a. ZnCly, b. KF ; ¢.ZnS0O, ;d. KCI,
24. | Tlpu s1eKTponn3e BOJAHOTO PACTBOPA ... HA AIEKTPOAAX MPOUCXOAT OIIK-1.V.1
nporeccsr: 2H,0 + 2e = H, +20H ,S> —2e=8°
a. NaSOqy; b. CdSO4;
c.CuS ; d.Na,S ;
e. Na,SO3
25. | Tlporuecc, mpoTeKaroupii mpu 3JIeKTposun3e pactBopa xinopuaa meau(ll) OIIK-1.V.1
CuCl, HaTmIaTHHOBOM aHOJIe, ONMCHIBACTCS ypaBHEHUEM
a.2Cl 2e—Chb
b. 2H20-4é—>02+4H+
c.Pt- 28 —Pt**
d.C*+2&— Cu’
26. | Ilpu 27eKTpOXMMHYECKOH KOPPO3UU B CHCTEME “MarHuii — 0J10BO” B OIIK-1.V.1
KUCIION cpeJie Ha KaToje oopasyercs ...
a. Mgz” ; b.H,
c.Sn""; d. OH ;
27. | Tlpu 57EKTpOXMMHYECKON KOPPO3HH B CHCTEME "IUHK - cepedpo” B OIIK-1.¥.1

KUCJION cpezie Ha aHo/e oOpasyercs ...

a. Zn** b.Ag" c.H, d. OH




28. | s 3anmThl KaIMHUS OT KOPPO3UH BO BJIAYKHOM BO3JIyXe B KAYECTBE OIIK-1.Y.1
KaTOAHOI'O MOKPLITHUA MOXKXHO UCIIOJIB30BATh ...

a. Al; b. Mn;
c.Co; d.Cr;
29. . . . OIIK-1.VY.1
lanpBannueckuit aieMeHT BosibTa COCTOUT M3 IIMHKOBOM U METHOM
IJIACTUH, IOTPY’KEHHBIX B PACTBOP CEpHOM KuCIOThI. Ha
AMEKTPOJaX 3TOTO ralbBAHMYECKOTO 3JIEMEHTa MPOTEKAIOT
CIIEYIOIIME TTPOLIECCHI:
aA:Zn-28 > Ki2H " +2&8—>H;
b.A:Cu-2¢&— Cu*" K:2H"+2& — Hp
C.A:Zn-28— Zn’" K:Cu?”* +2¢&— Cu
d. A1 Zn —2& — Zn®" K:2H,0 -4 & — O, + 4H"
30. | B cocraB nmpoaykToB kKoHTakTHOU Kopposuu Cru AQ B KUCIIOH cpefe OIIK-1.V.1
BXOJIHT ...
a. Cr(OH);
b. Agzo

C. cosm xpoma (I11)
d. comu cepebpa (1)

31. | [lns yBenmu4eHHsI CKOpPOCTH peakuuu (TemreparypHbiii kodddunument | OIK-1.Y.1
paBeH 3) B 27 pa3 HYXHO IOBBICUTb TE€MIEpaTypy Ha ... IPaIycoB.
(yucno30)

32. | Cxopocth peaknuu (TemriepaTypHbiii kod(dumueHT paBeH 3) mnpu | OTIK-1.Y.1
nosbinieHun Temieparypel ot 300°C nmo 340°C yBenuuuBaercs B
pa3.(aucjo 81)

[lepeueHb TeM KOHTPOJBHBIX PA0OT MO JUCHMUIUIMHE OOYYaIOUMXCS 3a04HON (HOPMBI
oOyueHus, IpeAcTaBaeHbl B TabmIe 19.

Tabmuna 19 — IlepeueHb KOHTPOIBHBIX PadOT

No i/m Ilepeuenb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroauueckue  MaTtepuaibl,  OMNPENCNAIONME  MPOLEAypbl  OIEHUBAHUSA
WHJIMKATOPOB, XapaKTepU3YIOIMX dTanbl (QOPMUPOBAHHUS KOMIIETCHIIUH, COAEpKATCA B
JOKaJIbHBIX HOpMaTUBHBIX akrax [YAIL pernmamMeHTHPYOLMX TMOPSAOK W  MPOLEAYPY
MPOBEICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTecTallui O0Y4aroUXCs
I'VAIL

11. Meroaudeckue yKa3aHUs I OOyJaIOMUXCS 110 OCBOCHMIO AU CIIUIIIIMHEI

Llenpl0 NUCUMIUIMHBL SBISETCS — TOJNYdEHHE CTYAEHTaMHd HEOOXOIMMBIX 3HAHUH,
YMEHUN M HABBIKOB B OONACTH XMMHH, YTO TO3BOJIUT MM YCIEIIHO PEIaTh TEOPETHYECKUE U
MPaKTUYECKUE 3a7auu B 001acTh pa3paOOTKU KOHCTPYKIIMU THUITIOBBIX JIEMEHTOB M arperaTros,
MPUMEHSS CTaHJapPTHBIE KOMIIBIOTEPHBIE MPUIIOKEHUS Il KOHCTPYHPOBAHMUS, TPOBOJISL PACUEThI
U O0OOCHOBBIBas BBIOpAaHHBIC CTPYKTYpbI MPUOOPOB C TOYKHA 3PEHUS TEXHUKH U SKOHOMHUKH.
OOyJaronmecs: JODKHBI OCBOUTH JAWCIIUIIIINHY HAa YPOBHE, TTO3BOJISIONIEM UM ITPUMEHUTH CBOH
HaBBIKM B OO0JIaCTSAX UCCIENOBaHUA, pa3padOTKu NpuOOpPOB M CUCTEM, OCHOBAHHBIX Ha
UCIIOJIb30BAHUU  ONTHUYECKOTO H3ITy4eHHUS; KOHTPOJIb OINTHYECKHX, ONTHKO-JIEKTPOHHBIX
9JICMEHTOB, TPHOOPOB M CHCTEM, TMOJYIHBIIETO ITOJTOTOBKY IO 00pa30BaTEIIbHON Iporpamme
6akanmaBpa 12.03.02(01) «OnTHKO-3JIEKTPOHHBIE TPHUOOPHI M CHCTEMBI




11.1. Metoauueckue yka3aHHUs Ui OOY4YarOIMXCA IO OCBOEHHUIO JIEKIIMOHHOIO
Mmarepuana

OCHOBHOE Ha3Ha4YCHHUE JIEKIMOHHOTO MaTepuajnga — JOTMYECKH CTPOMHOE, CUCTEMHOE,
IIyOOKOe M SICHOE M3JI0KeHHEe ydyeOHoro marepuana. Ha3HaueHue COBpEeMEHHON JIEKIHMHM B
pamMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMALUIO [0 TEME, & B OCBOCHUU
(GyHIaMEHTaJIBHBIX MPOOJIEM AWCUUIUIMHBI, METOJOB HAyYyHOIO IIO3HAHMS, HOBEHIMX
JOCTH)KEHUW HaydHOl MbIciu. B ydeOHOM mporecce JeKUHs BBITONHSIET METOI0JO0THYECKYIO,
OpTraHU3aIMOHHYIO ¥ WH(OPMAITMOHHYIO (GyHKIHH. JISKIUs pacKpbIBaeT MOHATHIHBINA armapaT
KOHKPETHOM 00nacTu 3HaHMs, €€ MpoOseMbl, JaeT LEeNbHOE IpEeJCTaBICHHE O AUCLUILIUHE,
IIOKa3bIBACT B3aUMOCBS3b C IPYTUMHU JUCLUIITIUHAMY.

[lnanupyemble pe3yabTaThl IPU OCBOCHUHU 00YJarOIMMUCS JIEKHHOHHOIO MaTepyaa;

— IIOJYYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUN, YPOBEHb
KOTOPBIX OIIPEIEIACTCS LIEJIEBOM YCTAHOBKOM K KayKI0M KOHKPETHOM TEME;

— IOJIy4E€HHUE OIbITa TBOPUYECKOW pabOThl COBMECTHO C IIPENOAABATEINIEM;

— pa3BUTHE TNPOPECCHOHATBHO-/ICNOBbIX  KAa4eCcTB, JIOOBM K TMpEeAMETy H
CaMOCTOSATEIBHOTO TBOPYECKOTO MBIIUICHUS.

— TOsBIIEHHUE HEOOXOAUMOTo HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSTETBHOW PaboThI;

— TIOJIyueHHE 3HAaHWH O COBPEMEHHOM YPOBHE Da3BUTHA HAYKM W TEXHUKH U O
MPOTHO3€ WX Pa3BUTHUs Ha ONMMKaIIMe TObL;

— Hay4YUThCSd METOAMYECKM 00pabaThiBaTh Marepuan (BBIACISTH TJIaBHBIE MBICIU U
MOJOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh MX B  Pa3IMYHBIX
dopMynupOBKax);

— TOJy4eHHE TOYHOIO MOHUMAHUS BCEX HEOOXOAUMBIX TEPMUHOB U IMOHATUH.

JlekuuOHHBI MaTepuanl MOMKET CONPOBOXKAATbCA JEMOHCTpalMed CclaijoB U
WCIIOJB30BAHUEM PA3daTOYHOTO MaTepuajia TpU MPOBEICHUH KOPOTKUX JTUCKYCCHU 00
0COOCHHOCTSX MPUMEHEHHUS OTAETbHBIX TEMATHK 110 AU CLUUIIIMHE.

CrpykTypa npefocTaBjieHHs JICKHMOHHOIO MaTepuana:

- JIGKIIUU COTJIacHO pazneiam (Tadu.3) u temMam (tadi.4).

— Bcerynnenue — yacTh JIEKUMHM, I1€1b KOTOPOM - 3aMHTEPECOBAaTh M HACTPOUTh
ayIUTOPHUIO HA BOCIPUSTHE ydeOHOro Marepuana. B ero cocraB BXomsT: (HOPMYIHPOBKA TEMbI
JEKIMH, XapaKTEepUCTHKA €€ npodeccuoHanbHOW 3HAYUMOCTH, HOBH3HBI M CTEIEHU
M3YYEHHOCTH, LI JIEKUUH; M3IO0KEHHE IUIaHa JIEKI[MM, BKIIOYAIOLIEr0 HAaWMEHOBAHUS
OCHOBHBIX BOIPOCOB, MOMJIEXKAIMX PACCMOTPEHHMIO Ha JIEKIUU; XapaKTepUCTHKA
PEKOMEHIYeMOM JUTepaTypbl, HEOOXOAMMOM IJisi OpraHW3aIlMh CAMOCTOSITEIIBHOW pPabOThI
CTYACHTOB; PETPOCIEKIUsI-HAIIOMUHAHUE O BOIPOCAX, PACCMOTPEHHBIX Ha MPOUUIOW JIEKIHH,
CBSI3b MX C HOBBIM MaTepUalioM, YKa3aHUWE Ha €ro poJjib, MECTO M 3HAYCHHE B JaHHOM
JUCLMIIJIMHE, & TAKKE B CUCTEME APYIUX HAYK.

— OcHOBHasl 4acTh - HUB3JIOKEHUE COJEP)KaHUS JIEKIUH B CTPOIOM COOTBETCTBUU C
NpEIOKEHHBIM IUIAHOM. BKIIFOYaeT packpbIBalOIMM TeMy JEKIUH KOHUENTYAIbHBIA U
dakTHUecKuid Marepuall, €ro aHajh3 M OIEHKY, pa3Iu4HbIe CIIOCOObI apryMeHTAalluu H
JIOKA3aTeJIbCTBA BBIJIBUTAEMBIX TEOPETUUECKUX MOJOKEHUH.

— 3akmoueHue - TOJABEAEHHE OOLEro WTora JeKIuU, 0000IIeHHe MaTrepuana,
dopMyTHpPOBKa BBIBOJOB IO TEME JICKI[MU; OTBETHI Ha BOIIPOCHI CTY/ICHTOB.

— Jlia Hapnekamero OCBOEGHMS Kypca XMMHUHU HCIIOJIB3YIOTCS CIIEIMAIbHbIE HAIISIHbBIE
CPEICTBa, C TMOMOIIBI KOTOPBIX MOXHO IepelaBaTh CTyACHTaM HH(OpPMAlHI0 O BEUIECTBAX,
O00BEKTaX W CyIecTBE (PM3UYCCKUX W XUMHYCCKUX MpeBpalieHuid. J[eMOHCTpaIusi OIBITOB,
MOJICIM KPUCTAJUTMYECKUX PEIIETOK, TaOMUIBI M IJIAKaThl C DHEPreTUYECKUMH JharpaMMaMu
00pa3oBaHUs MOJIEKYM, PEaKIUii ¢ KaTalu3aTopaMu U 0e3 HUX U T.J.

— OcyiecTBieHNEe KOHTPOJIS 32 BEACHUEM CTYJIECHTAaMH KOHCIIEKTa JIEKIUH; OKa3zaHue
CTy/IEHTaM IOMOIIM B BEACHHUM 3allMCH JEKIHH (aKUEHTHUPOBAHHUE HW3IIOKEHUsI MaTepuaia




JIEKIIMH, BBIJICJIEHUE TOJIOCOM, MHTOHAIMEH, TEMIIOM peyu Haumbosiee BaXHOW WHGOpMAIIUH,
MCIIOJIb30BAHUE Tay3 [T 3aMUCH TaOIHI], CXEM)

11.2. Metoauueckue YykazaHus JUId OOY4JarOIMXCS MO BBIMOJIHEHHUIO J1a0OPaTOPHBIX

pabot

B xoxe BbITIOMHEHHS JTA0OPATOPHBIX PadOT OOYJArONMKCS MOJDKEH YITIyOWTh W
3aKpeNuTh 3HAHMUS, MPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHON METOJUKONM M TEXHHMKOM
OKCIIEPIMEHTa B COOTBETCTBHHM C KBAJM(UKAIIMOHHON XapaKTEPHCTUKOW OOYydJaroImerocs.
Beinmonnenue 1a00paToOpHBIX pabOT COCTOUT M3 SKCHEPUMEHTAIbHO-MIPAKTUYECKOH, PacyeTHO-
AQHAJIMTUYECKON 4acTed U KOHTPOJIbHBIX MEPOIIPUATHM.

Beinmonnenue nabopaTopHbIX pabOT 0OydarommMMCs SIBJISETCS HEOTHEMJIEMOW YacThIO
U3y4eHUs AUCIUIUIUHBI, OINpeAensieMold ydeOHBIM TIIJIaHOM, W OTHOCUTCS K CpPEICTBaM,
00ecTIeyrBaOUIIM peIleHNE CIEeAYIOIMX OCHOBHBIX 3371a4 00y4aroIerocs:

— TpuOoOpeTeHHe HaBBIKOB HCCIICIOBAHMS IPOILECCOB, SBIEHUH W OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOM JUCIUTIIIMHBL,

— 3aKperuieHWe, Pa3BUTHE M JACTANN3alUs TEOPETHUYECKUX 3HAHWH, IMOJYYCHHBIX Ha
JEKUHUSAX;

— ToJyd4eHue HOBOW MH(OpMAIuy Mo n3y4yaeMou TUCIUIUIINHE,

— T[puoOpeTeHHMEe  HaBBIKOB  CAMOCTOSATENbHOM  paboTel ¢ 1abopaTOpHBIM
o0opynoBaHNEM U TPHOOpaMH.

3aganue u TpeOOBaHMS K HPOBEACHUIO J1a00paTOPHBIX padboT

3amanue u TpeOOBaHUS K BBIMOJHEHUIO Ja0OpaTOpHBIX pabOT TMPUBEACHHI B
METOINYECKUX yKa3aHUSX:

- Xumus : XUMUYECKUE PEaKIUH, BBI3bIBAIOIME JJIEKTPUUECKUI TOK, 3JICKTPOIHbIE
MNOTEHLHUAJBl U 3JIEKTPOABIIKYIIME CUIIBI : [ DJIEKTPOHHBIA pecypc] : MeTOAMUYECKUE YKa3aHUs K
BBIMTOJIHEHUIO JabopaTopHoi paboTel / C.-IletepO. roc. yH-T a’poKoCcM. MPUOOPOCTPOCHUS ;
coct.: FO. C. Hukomaes, T. E. KpbuioBa. - Dnekrpos. tekctoBbie faH. - CIIO. : M3a-Bo I'YAIL
2015. - 19 c.

- Xumust. TenmoBoit 3¢gdekt (FHTANBIU) XUMUYECKON peakiuu : [ DIEKTPOH HBIH
pecypc] : MeToIMYecKue yKa3aHus K BBIOIHEHUIO TabopartopHoit padotsl / C.-Iletepb. roc. yH-
T a’pokocM. nmpubopoctpoenus ; coct.: T. E. KpputoBa. - DnekrpoH. TekcroBbie gaH. - CIIO. :
Msn-so I'VAIIL 2023. - 22 c.

— Xumusi : DKBUBAJIEGHT. 3aKOH OJKBUBAJIEHTOB : [ OJEKTPOHHBIM pecypc]
METOJMYECKUE YKa3aHUs 110 BBHINOJHEHHUIO JaboparopHoit pabotsl / C.-Ilerepb. roc. yH-T
a’pokocM. npubopocrpoenus ; coct.: T. E. KpbutoBa - DnekrpoH. TekcroBbie qad. - CII6. : U3n-
Bo ['VAIL 2021. - 19 c.

- Xumus. Kopposust MeTaiuioB : [ DIEKTPOHHBIN pecypc] : METOIUYECKUE YKa3aHUS
10 BBINOJIHEHUIO JabopaTtopHbiX padoT / C.-IlerepO. roc. yH-T a3poKOCM. TPHUOOPOCTPOCHUS ;
coct.: FO. C. Hukonaes, T. E. KpbuioBa. - Dnexkrpos. tekctoBbie faH. - CII6. : M3a-Bo I'YAIIL
2016. - 27 c.

Crpykrypa ¥ dopma oTdera o 1abopaTopHOU paboTe

1. Lens paboThI.

2. JlaboparopHoe o6opynoBaHuUeE.
3. Onucanue 3KCIepUMEHTA.
4, O06paboTka pe3yabTaToB

TpeboBaHus kK 0DOPMIIEHHIO OTYETA O JIADOPATOPHOU pabore

TUTYABHBIA JIUCT OTYETA JOJHKCH COOTBETCTBOBATH MAOJIOHY, TPUBEICHHOMY B CEKTOPE
HopMmatuBHOM qokymenTtaruu ['YAIT https//quap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OT4YeTa JTOJIKHO OBITh O(OPMIEHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpebGoBaHusi NpUBEACHBI B CEKTOpe HOpMAaTHUBHOM JokymeHTanuu [YAII
https://guap.ru/regdocs/docs/uch



https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch

Ilpn QopmupoBaHMM CHIHCKA MCTOYHHUKOB CTYJEHTaM HEOOXOAUMO PYKOBOJCTBOBATHCS
tpeboBanusiMu crangapra 'OCT 7.0.100-2018. IIpumeps! odopmiieHUs CIIHCKA HCTOYHUKOB
IPUBEJICHBI B CEKTOpe HOpMaTuBHOI nokymeHTauuu ['YATL https//quap.ru/regdocs/docs/uch

1. BeimoHeHb HE0OXOIUMBIE PACUETHI.

2 [TocTpoens! rpaduyueckie 3aBUCHMOCTH OT 33JJaHHBIX TApaMETPOB.

3 CrenaHbl BBIBOJIBI.

4 BeImotHEHbI KOHTPOJIBHBIC 33/IaHUS HA TEMY JIA0OPaTOPHOU pabOTHI.

11.3. Meroauueckue ykazaHus A OOY4aIOUXCS MO MPOXOKICHUIO CaMOCTOSTEIbHOM
paboTHI

B xo/me BBIMONIHEHUS CaMOCTOSITEIbHOW pabOThI, 0OYyJaIONMIICS BBITIOIHSET padoOTy MO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IperoaBaTelis, HO 0e3 ero HemocpeICcTBEHHOro
y4acTus.

B mpoiiecce BBIMOMHEHHUSI CaMOCTOSITENIbLHON paloThl, y oOyuaroierocsi opMHUpyeTcs
1enecoo0pa3Hoe MIaHUPOBAaHUE PabOUYEro BpeMEeHHU, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHHM W CUCTEMATH3aIlUU MPUOOPETAEMBIX 3HAHUM, 00eCredynBaeT BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TIEPUOJ OOydeHHS, TOMOTAET IOJYyYHTh HABBIKA TTOBBIIICHUS
npodeccHoHaTbHOTO YPOBHSI.

MetoaudyeckuMu ~ MaTepuajaMH,  HANpaBISIONMMH  CaMOCTOSITEIBHYIO  paboTy
00yJaroNMXCsl SBJISTFOTCS:

—  y4eOHO-METOIMYECKUI MaTepHall MO AUCIHUIUIHHE.

11.4. Meroauueckue ykazaHus JUid OOy4JarOIMXCS 10 MPOXOXKACHUIO TEKYIETro
KOHTPOJISL YCIIEBAEMOCTH.

Texkynmii KOHTpOJIb YCIEBAEMOCTH MPEAyCMaTpPUBAET KOHTPOJIb KauyecTBa 3HAHUU
00yJarmmxcs, OCYIIECTBISIEMOTO B TEUEHHE CEMECTpa C LIEeTbI0 OLICHMBAHHS XOJa OCBOCHUS
TV CITUTLITAHBI.

B TeueHMEe ceMecTphI CTYICHTHI:

1. 3anmTa nabopaTOpHBIX paboT

2. BrlTtosiHEHHE TPOBEPOYHOM PabOTHI IO TeMe JTa0opaToOpHOil paboThI

3. pemieHne 3a1a4 Mo TeMe JadopaTOpHON pabOTHI.

4. Jlng TeKylmero KOHTPOIS YCIIEBAEMOCTH MCIONB3YIOTCS TECThl, MPUBEICHHBIE B
tabmuue  18.

11.5. Metoauueckue ykazaHus Uil OOYJalOIMXCS MO MPOXOXKIECHUIO MPOMEXKYTOUYHOU
aTTeCTalHH.

[lpomexxyrounast ~ arrecTauus  OOydarOUMXCs  NPEAyCMaTpUBAeT  OLIGHUBaHUE
IPOMEKYTOYHBIX U OKOHYATEJIBHBIX PE3YJbTAaTOB 00ydeHUs MO aucuuiinHe. OHa BKIIOYAET B
ceOst:

— nuddepeHunpoBaHHBIA 3a4eT — O3TO QopmMa OIEHKH 3HAHUN, TMOIYyYeHHBIX
o0yJaronmmMces MPH U3YyYeHUH U CUUIUIMHBL, TOCEIICHUH JIEKIN, BBIIOJIHEHUH J1a00paTOPHBIX
paboT, KOJIIOKBHYMOB, OTBETa TEOPETUUYECKOTO MaTepHalia Ha 3a4€Te C OIEHKOH  «OTIMYHOY,
«XOPOIIIOY, «YIOBJICTBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHLHOY.

B Teuenue cemectpa cTyaeHTYy HeoOxonumo caathb He MeHee 50% mabopaTopHbIX paboT,
BBITIOJIHUTh TECTUPOBaHUA B cpene LMS He Huke OneHkH '"ymoBieTBOpuTenbHO". B ciydae
HCBBIMMOJIHCHUHU BBIMICHU3JIOKCHHOIO, CTYACHT, IIPU YCIICHIHOM ITPOXOXKIACHUN HpOMe)KYTOI-IHOﬁ
artecrauu B ¢dopMe nud.3ayera, HE MOXKET MOIYYUTh ATTECTAIMOHHYIO OILICHKY BBIIIE
"xopomo".

CucremMa OLIEHOK IIpU IPOBENEHNUH TEKYILEr0 KOHTPOJISI U IPOMEXYTOUHON aTTECTallMU
OCYIIIECTBJISIETCSI B COOTBETCTBUM C PYKOBOJSAIMM JOKyMeHTOM opranuzauuu PJIO T'YAIL


https://guap.ru/regdocs/docs/uch

CMK 3.76 «IlonoxkeHue O TEKYIIEM KOHTPOJIE YCIEBAEMOCTHM M IMPOMEKYTOYHOW aTTECTalluu
CTYIEHTOB U AaCIUPAHTOB, OOy4arOmMXCsi MO OO0pa30BaTelIbHBIM MPOTPAMMaM BBICIIETO
obpasoBanus B 'YAII» https://docs.guap.ru/quap/2020/sto_smk-3-76.pdf.
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JlucT BHeceHUs U3MEHEHHI B pabouyro MporpaMmy 1M CLUIIIMHBI
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Conepxanvie MI3MEHSHNN U JTOTIOTHEHII
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