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AHHOTALINA

JucnuminHa «XuMus» BXOAUT B 00pa30BaTENIbHYIO MPOrpaMMy BBICIIETO 00pa3oBaHUS
— mporpaMMy OakamaBpuaTa IO HampaBJeHHIO TmoAarotoBku/ coeruansHoctn 12.03.01
«IpubopocTpoeHue» HaNpaBIEHHOCTH «ABHUAIMOHHBIE TPUOOPHI U  HU3MEPUTENBHO-
BBIYMCIIUTEIbHBIC KOMIUIEKCHD». JIUCIUIITNHA peanusyercs kadeapoii «Ne5y.
Jucnuminaa HarelieHa Ha (JOPMUPOBAHUE Y BBIITYCKHUKA CIICTYIONMX KOMITETEHITHM |
OIIK-1 «CmnocoOeH NpUMEHATh €CTECTBEHHOHAyYHbIE W OOINCWHKEHEPHBIC 3HAHMS,
METO/Ibl MATEMATUYECKOTO aHAIN3a U MOJACIIUPOBAHUS B MHKEHEPHOMU I€ATEIbHOCTH, CBA3aHHOMN
C TPOCKTUPOBAHMEM M KOHCTPYHPOBAHHEM, TEXHOJIOTUSIMU TMPOU3BOACTBA MPUOOPOB U
KOMILJIEKCOB IIMPOKOTO Ha3HAYECHU S
OIIK-3 «CrocobeH MNpOBOIUTH AKCIIEPUMEHTAIbHBIC HCCICAOBAHUS M H3MEPEHUs,
o0OpabaTeIBaTh M MPEACTABIATH MOJYYCHHBIC JAHHBIC C YIETOM CIEIH(PUKA METOJOB U CPEICTB
TEXHUYECKUX HU3MEPEHUI B TPUOOPOCTPOCHU I
ConepxaHue JUCHUIUIMHBI OXBATHIBAET KPYI BOMPOCOB, CBSI3aHHBIX C O3HAKOMJIEHUEM
UCTOPUU XHMHHU, a TalkKe C OCHOBHBIMH HANpaBICHUSMH W TEHIACHIMSAMH Pa3BUTHS
COBPEMEHHOW XMMHMH. OTa Hayka HU3y4aeT MaTepHalbHBIA MHp, 3aKOHBI €ro pa3BUTHUS,
crenuuUecKkyr0 XUMHUUYECKYI0 (opMy IBMIKEHUS MaTepuu. B mpoliecce H3y4eHHS XUMHU
BBIpA0ATHIBACTCSl HAYYHBIN B3IV HA MUP. 3HAHWUE XMMHH HEOOXOIUMO JUIS TIJIOIOTBOPHOM
TBOPUYECKOW JIeATeNbHOCTH OakanaBpa 000N HAaNpaBlIEHHOCTH. 3HAHHE XUMHUHU IO3BOJISET
copMHpPOBATh COBPEMEHHOE HAy4HOE IPEACTABICHHE O MAaTEpPHH, BEUICCTBE KAaK OJHOM W3
BUJIOB JIBUKYIICHCS MATEPUU, MEXaHU3ME IPEBPAIICHUN XUMHUYECKUX COCAMHEHUM, CBOMCTBAX
MaTepuajoB O XHUMHUYECKHX IMpolleccax B COBpeMEHHOHN TexHuke. [Ipu m3ydeHnu Kypca XUMUH
HEOOXOJMMO MPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJIQJIETh TEXHUKOW XMMHUUYECKUX PACUETOB,
BbIpa0OTaTh HABBIKK CaMOCTOSITEIbHOTO BBIMOJHEHUS XUMHYECKUX OSKCIEPUMEHTOB U
0000meHuss  QakroB. IloHnMaHWe  3aKOHOB XUMHHU TIOMOXET CTYIEHTY B pEIIeHHH
IKOJIOTUYECKUX TMpolieM. 3HaHWE Kypca  XUMHHM HEOOXOAMMO W Ui MOCIEIYIOIIETo
YCHEMHOTO M3Y4eHHUs CHEeIUaTbHBIX JUCIUTLINH.
[IpenogaBanve NUCHMIUIMHBI TPEAyCMATPUBAET CleAyrolme (OpMBI OpraHu3aluu
y4eOHOTO TIpoIriecca: JIEKIUH, JIabopaTopHbie PabOThI, CAMOCTOSITENbHAsA paboTa 00YJarOIETOCH.
[IporpamMMoii  AMCUMIIJIMHBI TPEAYCMOTPEHBI CIEAYIONME BHUJBI KOHTPOJIS: TEKYIIUI
KOHTPOIIb YCIIEBAEMOCTH, IIPOMEXKYTOUHAs arTecTarus B Gopme muddepeHIInpOBaHHOTO 3a4eTa.
OOm@ast TPYTOEMKOCTh OCBOCHHS IUCITUILIMHBI COCTABJISCT 3 3a4eTHBIX eAWHUIBI, 108
4acoB.
SA3bIK 00y4eHUS IO TUCIUTLINHE «PYCCKUIM.



1. TlepedeHb MIAHUPYEMBIX PE3YIETATOB OOYUEHUS IO TUCIUTLINHE
1.1. Tlenu nmpernogaBaHus AUCITATLTMHBI

Lenb naHHOW AMCHUINIINHBI — YCBOCHUE CTYACHTAMH TEOPETUYECKUX OCHOB OOINECH XUMUH,
XAMUU BOXHEUIIMX JJIEMEHTOB M WX HEOPraHWYECKUX COCTUHEHUU, GOpMHUpPOBaHUE
XAUMHYECKOTO MBINUICHUS y CTY/ICHTOB, Pa3BUTHE HABBIKOB MCIIOJIB30BAHUSI CBEACHUN O (IM3UKO-
XAMUYECKMX CBOMCTBAX pa3IUYHBIX CHUCTEM JMJIi CHUHTE3a COOTBETCTBYIOLIMX COCIUHEHUU,
BBITTOJIHEHUE TEPMOJUHAMHYCCKMX M KHHETHYECKHX pacueToB. [IpmoOpeTeHHMe HEKOTOPOro
OTBbITa SKCIIEPUMEHTAIBHBIX MCCICIOBAHWN ISl pa3pabOTKM  HOBBIX METOJOB CHHTE3a H
NpUJIaHUsl MarepuajgaM 3aJaHHOM CTPYKTypbl, M KoMIUIekca cBoiicTB. IIpencraBienue
BO3MOKHOCTH CTY/JCHTaM Pa3BUTh U MPOJEMOHCTPUPOBATh HABBIKUA B 00JACTH MHHOBAIIMOHHBIX
TEXHOJOTHH

1.2. JlucuuniwHa BXOAWUT B COCTaB 00S3aTENBHON YacTH 00pa30BaTENbHOM MTPOTPaMMBbI
BhICIero oopazoBanus (qanee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX pE3yIbTATOB OOYIEHHUS O AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMHU pesyabTatamu ocBoeHus OII BO.

B pesynprare u3ydeHHs AMCUMUILUIMHBI OOy4alOUMICS JOJDKEH 007ajaTh CIEIYIOIMMU
KOMITETEHLIMSIMU UJIM MX YacTsiMU. KoMIneTeHIMu 1 MHAMKATOPHI UX JOCTH)KEHUS IPUBEACHBI B
Tabmuue 1.

Tabnuna 1 — [lepeuenb KOMIETEHIINI U MHIMKATOPOB MX TOCTHIKEHUS

Kareropus (rpynna) Kon n HanmeHoBanune Kon n HanmeHOBaHUE MHAMKATOPA
KOMIIETEHIIN U KOMIIETEHIIN U JOCTUKEHUS KOMIIETEHIIUU
OIIK-1 Cnocoben
MIPUMEHSATh
€CTECTBCHHOHAYYHbIE

1 OOIEUHKEHEPHbIE

3HAHUSI, METOIbI
’ A OIIK-1.3.1 3HaTh pyHIaMEHTATBHBIE

MaTeMaTu4ecKoro
3aKOHBI TIPUPOIbI, OCHOBHBIC (M3UUECKHIE U
aHanu3a u
MOJICITHPOBAHH B MaTeMaTU4eCKUe 3aKOHBI
. OIIK-1.Y.1 ymeTh IpUMEHSTH
WH>XEHEPHOU

OO0menpodeccnoHaTbHBIC €CTECTBCHHOHAYYHBIC 3HAHUSI, METOJIbI

JeSTENbHOCTH,
KOMITCTCHITH T - MaTeMaTHYeCKOTO aHaln3a u
CBSI3aHHOM C .
MOJICTTUPOBAHUSI B MHKEHEPHOU
MPOEKTUPOBAHUEM U .
JeATEIbHOCTH, CBSI3AaHHOH €
KOHCTPYHPOBAHUEM,
MPOEKTHPOBAHUEM M TEXHOJIOTHSIMHA
TEXHOJIOTUSIMU
IPOU3BOICTBA TPUOOPOB
MPOU3BOJICTBA
pudOpoB U
KOMILJIEKCOB
M POKOTO
Ha3HAYCHUS
OIIK-3 Criocoben OIIK-3.3.1 3HaTb OCHOBHBIE METOJIbI U
MPOBOAMTD CPEICTBA MPOBEICHUS SKCIIEPHMEHTATLHBIX
SKCIIEPUMEHTAJIbHBIE | MCCIEAOBAHUM, CUCTEMbI CTAaHAAPTU3ALIUH U
HCCIeIOBaHUS U ceptudukranuu
OOmenpodeccnoHambHBIC o pTAduKal
HU3MEpPEHMUS, OIIK-3.Y.1 ymeTb BBIOMpATH CITOCOOBI U
KOMITETEHIIN U .
oOpabaTbIBaTh U CpeICTBa U3MEPEHUI U TPOBOIUTH
MPEACTaBIISATh IKCIIEPUMEHTAILHBIC UCCIICIOBAHUS

nonydeHHble nanHbie | OITK-3.B.1 Bnagers cnocobamu 06paboTKH
C y4eTOM Crenu(UKU | M MpeacTaBIeHUs OTYISHHBIX JaHHBIX U




METO/IOB U CPEJCTB OLICHKHU MOTPEIHOCTH PE3YIbTATOB
TEXHUYECKUX HU3MEPEHUH

U3MEPEHUH B

npuOOPOCTPOCHU N

2. Mecrto qucuuIuinHbl B cTpykType OI1
JucnumirHa MokeT 0a3upoBaThCs Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YIAOIIMMHUCS
MpU U3YyYCHUU CIACAYIONMX TUCLIUIIINH:
— @usuka»
— «Matemaruka. AHaIMTHYECKAsi TEOMETPUS U JIMHEWHAs ainredpay»
— « Marematuka. MareMaTn4ecKuil aHaJIN3»
«MatemaTtuka. Teopusi BEpOSITHOCTH U MaT€MaTUYECKasi CTaTUCTUKA

- «3HaHI/I$I, IMMOJIYYCHHBIC IIPU HU3YYCHHUH MaTcpuajia Z[aHHOﬁ JUCHOHUIIIINHBI, UMCIOT KaK
CaMOCTOATCIIbHOC 3HAYCHUC, TaK U MOT'YT MCITIOJIB30BAaThCA IMPU UIYICHUU APYIUX JUCHHIIIINH:

— « DJIEKTPOTEXHUKA»

— «MarepuanoBecHUE

— «DIEKTPOHUKA»

— «/luckperHas maremaTtuka»

— «OJIEKTPOHUKa

— «OCHOBBI aBTOMaTH4YECKOTO YIIPABICHU D)

— «Du3nvecKkue OCHOBBI MOTYYCHHS HHPOPMALIUK»

— «Mertposorus»

— «Teopernueckue OCHOBBI KOHCTPYHPOBAHU I IPHOOPOBY

3. O0BeM u TPYTOEMKOCTh JAUCITUTIITUHBI
Janubie 00 o0meM o0beMe TMCHUILINHBL, TPYAOEMKOCTH OTIEIbHBIX BUAOB y4eOHOH paboThI
[0 JUCLHMIUIMHE (M PpacCHpelesIeHHE 3TOM TPYJOEMKOCTH II0 CEMECTpaM) IpEACTaBIEHBI B
Tabnuie 2.

Tabmuma 2 — O6beM U TPYTOEMKOCTh T CITUTIINHBI

TpynoeMKocTs 1o
Buj yuebHoli paboTbl Bceero CEMECTpaM
Ne2
1 2 3
Oowan mpyooemkocme oucyunIuHbl, 3/ 108 3/108
3E/ ("ac)
U3 Hux yacoe npakmuueckoit n0020mMoeKu
Ayoumopnbie 3anamus, BCEro 4ac. 12 12
B TOM YHUCJIE:
nexiuu (JI), (qac) 6 6
npakrtudeckue/ceMmunapckue 3anarus  (I113),
(dac)
nabopaTtopHbie paboTsl (JIP), (dac) 6 6
KypcoBoit mpoekT (pabora) (KII, KP), (dac)
JK3aMeH, (4Jac)
Camocmoamenvnasa paboma, Bcero (4ac) 96 96
Buo npomesxcymounon ammecmayuu:. 3ayer,
mudd. 3ader, sk3amen (3auer, dudd. 3ay, Juadp. Hudd. 3au.
DK, ) 3au.




*%

[Ipumeuanne: KaHAUAATCKHI SK3aMeH

4. ConepkaHHUE TUCITUTIAHBI
4.1. PacnpeneneHue TPyIOEMKOCTH AMCIUIIIUHEI IO pa3feniaM U BUIaM 3aHITHI .
Paznenbl, TeMbl JUCIUIIIMHBI U UX TPYIOEMKOCTh TIPUBEIACHBI B TaOIUIIE 3.

Tabmuna 3 — Pa3nensl, TeMbl AUCITUTUIMHBI, KX TPYOEMKOCTh

Paznensl, TemMbl qucunianiabel | JIekiun I13 (C3)| JIP KII CPC

(gac) (gac) (uac) (gac) (gac)
Cemectp 2

Pasznen 1: BBenenue B XUMHIO 1 12

Tema 1.1.IlousATHE BemecTBa u 2 4

XUMHUYECKON peaKi[iu, OCHOBHBIC

OTIpEeIeNICH UL

Tema 1.2 1 4

CTCXI/IOMeTpI/I‘-ICCKI/Ie 3aKOHBI.
(I)YHJIaMeHTaJ'ILHBIe IIOHATHSA U 3aKOHBI

XUMUH.
Tema 1.3.Crioco0bl onpenenenus 4
KOJIMYECTBA BEINECTBA, 3aKOH

3KBUBAJICHTOB.

Paznen 2: CtpoeHue BeriecTBa 2 22
Tema 2.1. OCHOBHBIE CBEIEHUS O 1 4

CTPOCHHUH AaTOMOB,; KBAHTOBLIC UM CJIA.

Tema 2.2. Ileppoandeckuii 3akoH 2
JI.1.Menneneena.

Tema 2.3. XuMnuueckasi CBs3b, BUJIBI 1 4
XUMHUYECKOU CBSI3H.

Tema2.4. Meton BaJICHTHBIX CBSI3EH, 6
KOBaJICHTHAS CBA3b.

Tema2.5. Meton MOJIEKYIIpHBIX 2
opOuTanei.

Tema2.6. HeBasieHTHBIE THUIIBI CBSI3CH:
HOHHAs CBSI3b, METAJNINYECKAS CBSI3b, 4
BOJIOPOJHAs CB3b, CUJIbI BaH-1ep-
Baannca.




Paznen 3:XumMuueckue CUCTEMEI.
OOmme 3aKOHOMEPHOCTH XUMHYECKUX
MPOIECCOB.

34

Tema 3.1. DHepreTuka XMMHYECKUX
MPOIIECCOB, BHYTPEHHSISI SHEPT U,
SHTAJBIUS, SHTPOIHSL.

Tema 3.2. sneprus ['m60ca,
HanpaBJICHHOCTb XUMHWYCCKHUX
IPOLIECCOB, XUMHUYECKOe U (hazoBoe
paBHOBECHE.

Tema 3.3. CKOpPOCTh XUMUUYECKON
PEAKIIMH U METO/IBI €€ PEryTUPOBaHMUS,
3aKOH JIEHCTBHS Macc,

Tema3.4. DHeprus akTuBal UM,
ypaBHEeHUE AppeHunyca, mpaBuio BaHt-
T'odha, xaramusaTopsl
KaTATUTUYECKUE CUCTEMBI.

Tema 3.5. PacTBOpBI, IUCHIEPCHBIE
CHUCTCMBI, CITOCOOBI BBIpAKCHUSA COCTaBa
pacTBOpOB,

Tema3.6. DyekrpoauTUIecKas
Jucconuanys, BOIHBIE paCTBOPEL
AIEKTPOIUTOB, BOJIOPOAHBIN
MOKa3aTesb, PEakiiuu OOMeHa,
TUJIPOJIA3 COJIEH.

Tema3.7. CBoiicTBa pa30aBICHHBIX
pPacTBOPOB HEINEKTPOJIUTOB, BOJHBIE
pPacTBOpPHI AJIEKTPOJIUTOB, 3aKOH
pa3baBienust OcTBalib/a, 3aKOHBI
Payms.

Pasnen 4. OcHOBEI
AIIEKTPOXUMHUYECKHX IPOIIECCOB.

18

Tema 4. 1.0KHCIUTEIBHO-
BOCCTaHOBUTENbHbBIC PEAKIIHT

Tema 4.2.XuMHYECKHE NCTOUYHUKU
AJIEKTPUUECKOTO TOKa. ["abBaHUYECKHE
3JIEMEHTHI.




Tema 4.3. D5eKTpoIn3, 3aKOHBI

dapanes. 5
Tema 4.4. Koppo3sust u 60ps6a ¢ Hel. 1 5
Paznen 5:CoiicTBa MpOMBINTIEHHO- 10

Ba)XXHBIX 3JICMCHTOB U UX COG,Z[I/IHGHI/Iﬁ

Tema 5.1. Kimaccsl XuMuyeckux
COECIMHEHHNM, CBOMCTBA IIPOMBIIITIEHHO 4
BAJKHBIX 3JIEMEHTOB U UX COSAMHEHUN.

Tema 5.2. XumMmuueckas
uneHTuuKanus. Metop 6
XHMHUYECKOTO MCCIIeIOBAHMS U aHaIn3a
BEIIECTB U UX MPEBPALICHUH.

Hroro B cemectpe: 6 6 96

Hroro: 6 0 6 0 96

IIpakTryeckass MOATOTOBKA 3aKIKOYAcTCs B HEIMOCPEICTBEHHOM  BBIIIOJIHEHUU
oOydalonMMHCS ~ ONpEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oymymei
IpO(EeCCUOHAIBHOM JIESTENbHOCTHIO.

4.2. CopepxaHue pa3ieioB U TeM JEKIMOHHBIX 3aHITUMH.
CopeprxaHue pas/elioB U TeM JICKIIMOHHBIX 3aHSITHH MPUBEACHO B TabmuIle 4.

Tabnuua 4 — ConeprkaHue pas3/ienoB U TeM JEKIIMOHHOTO UK

Howmep pasnena HasBanue u conepxanue pa3aeinoB U TEM JICKIIMOHHBIX 3aHATUI

Pazpnen 1 BBenenue B xumMuio.

Tema 1.1. [lonsiTHeE BemecTBa U XMMUYECKOW pEaKIMU, OCHOBHBIE
oTpeeNeHus.

Tema 1.2. Crexuomerpuueckue 3akoHbl. OyHIAMEHTAIbHBIC TOHATUS U
3aKOHBI XMMHUH.

Tema 1.3. CrmocoOrb1 ompe/ieNieHrsl KOITUYeCcTBa BEIIECTBA, 3aKOH
3KBUBAJICHTOB.

Paznen 2: CTtpoeHue BenecTBa

Tema 2.1. OCHOBHBIE CBEJICHHS O CTPOCHUH aTOMOB; KBAHTOBBIE YK CIIA.

Tema 2.2. Ilepnoanueckuii 3akon JI.M1.MenneneeBa, csasp [1.C. co

CTPOCHHUECM aTOMaA.

Tema 2.3. XuMHYECKas CBS3b, BUJIBI XUMHUYECKON CBS3H.

Tema 2.4. MeTo 1 BaJIECHTHBIX CBSI3€H, KOBAJICHTHAS CBS3b.

Tema 2.5. MeTo MONEKYISIpHBIX  OpOUTaNICH.




Howmep paznena

Hazpanue u COJACPIKAHUEC Ppa3aCIOB U TEM JICKHMOHHBIX 3aHATHH

Tema 2.6

HeBaJIeHTHBIe THUIIBI CBH3€I>'II HWOHHAas CBA3b, MCTAJIJINYCCKAA
CBSI3b, BOJIOPOJIHAS CBSI3b, CHIIbI BaH-nep-Baanbca.

Paznen 3

Xumudeckre cucteMbl. O0Ime 3aKOHOMEPHOCTH XUMHYECKUX
MPOLECCOB.

Tema 3.1.

DHepreTuka XAMUYECKUX MPOLIECCOB, BHYTPEHHSISI DHEPTHS,
TENI0BOU SPPEKT XUMHUUECKUX peakuuit, 1-i, 2-i, 3-i 3aKOHbI
TEPMOAMHAMUKHN, DHTPOIIHS, KaK (PYHKIUS COCTOSHUS, SHTAIBITHUSL.
XUMHUYECKUI TTOTCHITHAIL.

Tema 3.2.

sHeprus ['n60ca, HaPaBJIEHHOCTh XAMHUYECKHX MPOIECCOB,
XUMHUYECKOe U (pa30BOe paBHOBECHE.

Tema 3.3.

CKopoCTh XUMHUYECKON PEAKINU U METOJIbI €€ PEryIUPOBaHUS,
3aKOH JIEHCTBHS Macc.

Tema 3.4

DHeprus akTUBallMY, ypaBHEHUE AppeHuyca, IpaBuio Bant-
l'odda, xaranmuzaTopsl U KatamuTH4ecKue cucteMbl. OCHOBHOM
IOCTYNAaT XUMUYECKON KUHETUKH, KHHETUYECKOE YPaBHEHHUE.
BnusHue Temneparypbsl Ha CKOPOCTh XMMUUYECKOM PEAKIINH,
ypaBHeHHE AppeHnyca. MexaHu3M NPOTEKaHUS KaTaJTuTHYECKUX
peakuuii. Xumuueckoe pasHoBecue npuHuun Jlelllatense.

Tema 3.5

PacTBOpBI, AHCTIEpCHBIE CHCTEMBI, CTIOCOOBI BRIPAKEHU S COCTaBa
pactBOpoB. TepMoanHamMHUECKUE XapaKTEPUCTUKU Ipoliecca
00pazoBaHUs paCTBOPOB. CUJIbHBIC U CIIA0bIE AJIEKTPOIUTHI,
MOHHBIC PABHOBECHSI B BOJHBIX PACTBOPAX, MIPOU3BEICHUE
pPacTBOPHUMOCTH

Tema 3.6

DNeKTpoIMTHYECKas! AUCCOLMALINS, BOJHBIE PACTBOPHI
3JIEKTPOJIMTOB, BOJOPOJAHBIN [T0OKA3aTellb, peakiuu 0OMeHa,
TUAPOJIA3 COJIEH.

Tema 3.7

CBoiicTBa pa30aBICHHBIX PACTBOPOB HEDIIEKTPOJINTOB,
KosmratuBHbIe CBOWCTBA paCTBOPOB, 3aKOHBI Pays.

Paznen 4.

OCHOBBI AEKTPOXUMUUYECKUX MPOLECCOB.

Tema 4.1.

OKUCIUTEIBHO-BOCCTAHOBHUTEIBHEIC pCakunuun

Tema 4.2.

XUMHYECKHE NCTOYHUKHU IEKTPUYECKOTO TOKA. [‘anbBaHHYECKUE
3JIEMEHTBI, CTaH/IAPTHBIE ANEKTPOAHBIE MOTEHIMANBI. J[BOHON
JJICKTPUYECKUM ciloi. YpaBHeHue HepHcra. PaBHOBECHBIN.
AJIEKTPOAHBIN ToTeHIIHa. CTaHIapTHBIN BOIOPOHBIN SJIEKTPO/I.

Tema 4.3.

DnekTponu3s, 3akoHbsl Dapajes

Tema 4.4

Koppo3sust u 60psba ¢ Heid.

Paznen 5.

CpolicTBa INPOMBIIITICHHO- BAXKHBIX 3JIECMCHTOB U UX COCIMHEHUIA.

Tema 5.1.

Knaccsl xuMH4ecKnX COETMHEHUN, CBOMCTBA IPOMBIITIEHHO
BAYKHBIX HJIEMEHTOB U UX coeuHeHni KoMmo3uiuonHele
marepuansl. Kepmersl. Xumus meramuios (Al Fe, Sn,Pb,Mo)
Xumust Hemerauios: C,Si,S |, ¢ymiepen, kapoun. Toransa
(TBEpHOE, )KUJIKOE, TA30BOE), CMAa30UHbIe MaTepHallbl, MOTOPHBIE
Macia.

Tema 5.1.

Xumuueckas uJIeHTHGUKAA. MeTo bl XHMHYECKOTO
HCCIICJIOBAHUS M aHAJIN3a BEIIECTB U UX IIPEBPALICHUN.
KauecTBeHHBIH 1 KoJIMYecTBEHHbIN aHan3.(I paBUMeTprUyYeCcKuil,




Howmep paznena

Hazpanue u COJACPIKAHUEC Ppa3aCIOB U TEM JICKHMOHHBIX 3aHATHH

aHaJn3a).

TUTPUMETPUUECKU N, KOMIIEKCOHOMETPUYECKUI METO/BI

4.3. Tlpakrnueckue (CeMHUHApPCKUE) 3aHSITHUS
Tembl MPaKTUUECKUX 3aHATUN U UX TPYILOEMKOCTh NPUBEJECHBI B TaONHUIIE O.

Tabnuua 5 — [Ipaktuyeckue 3aHATHS U UX TPYIOEMKOCTh

N3 Hux Ne
Ne | Templ npakrnueckux | ®opmel npakTudeckux | TpymoeMKoCTh, |IpakTHYECKOH | paszeia
/11 3aHITUU 3aHITHU (uac) MMOJTOTOBKH, | IUCITHTI
(gac) JINHBI
VYueOHBIM MJIaHOM HE NMPETyCMOTPEHO
Bceero
4.4. JlabopaTtopHbl€ 3aHATUSA
Tembl 1a00paTOPHBIX 3aHATUM U UX TPYAOEMKOCTh MpPUBEIEHBI B TabHIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYAOEMKOCTh
N3 Hux No
IpaKTH4ec
No Tpynoemkoc coil paznen
- HaunmenoBanue nabopaTopHbIX paboT Tb a
n/a IIOATOTOBK
(gac) U CIIH
", (Jac)
TUTMHBI
Cemectp 2
1 | Onpenencane (DHTamenuu) TemjaoBoro  dddexra 1 3
pEAKIIMHU HEUTPATU3ALHU.
2 | U3mepenue U pacyer OIJIEKTPOIHBIX IOTEHIIHAJIOB 1 4
METAJUIOB ¥ 3]IC TAJIbBAHMYECKUX DJIEMEHTOB.
Bcero: 2

4.5. KypcoBoe npoekTrpoBaHue/ BBIMOIHEHNE KypcOBOM pabOThI
VY4yeOHBIM IJIAHOM HE MPETyCMOTPEHO

4.6. CamocrosTenbHasi paboTa 00yJarommxcs
Bu el camocTosTenbHOM paboOThl U €€ TPYIOEMKOCTh MPUBEAEHBI B TabauLe /.

Tabnuua 7 — Buasl camocTosTenbHOM paboThl U €€ TPYI0EMKOCTh

Bun camocrosTenbHOM pabOThI Beero, |- Cemecrp 2,
qac qac
1 2 3
W3yueHue TeopeTnyeckoro Marepuaia
50 50
qucuurinHsl (TO)
Pacuetno-rpaduueckue 3amanus (PI'3) 2 2




Homammee 3ananue ([13) 4 4
KonTponbubie paboTs! 3a0unnkoB (KP3) 20 20
[loaroroBka K MMpOMEKYTOYHON 20 20

attecranuu (ITA)
Bcero: 96 96

5. IlepedyeHn y1eOHO-METOIUIECKOTO OOECIICUCHUS
JUTSI CAMOCTOSITENTEHON PabOThl O0YJarOIIMXCSl 110 AUCITUTLIMHE (MOTYITIO)

y‘-Ie6HO-MeTOI[I/I‘-IeCKI/IC MaTCpualibl I CaMOCTOSTEIIbHOM pa6OTI:>I 06yqa}01m/1xc;[ YKa3aHbl B
n.a. /-11.

6. IlepeyeHb MEYATHBIX U DJIEKTPOHHBIX YUSOHBIX M3AAHUI
[lepeueHb MEYATHBIX U AJIEKTPOHHBIX YUeOHBIX M3/IaHUHN MPUBENIEH B Tabnuiie 8.
Tabnuma 8— IlepedeHn nMevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3IaHUI

KonnuectBo
SK3EMILISIPOB B
Ooubnmorexe
(xpome
3EKTPOHHBIX
9K3EMILISIPOB)

HIudp/ URL anpec bubnuorpaguueckas ccpliika

https//urait.ru/bco | Imuuka, H. JI. OOmias xumust B 2 T.: Y4€OHUK IS BY30B /
de/512502 H. JI. Tnnuka ; mox penakuueii B. A. Tlomkosa,

A. B. babkoBa. — 20-¢ u3n., mepepad. u qon. — MockBa
WsnarensctBo FOpaiit, 2023. — 353 ¢. — (Briciiee
obpazoBanue). — ISBN 978-5-9916-9353-0

https://urait.ru/bcod | OOmiast u HeopraHuyeckas XUMUs. 3aJaYHUK : yueOHOE
e/432806 nocoOue a1 akagemudeckoro OakamaBpuara/ C. C.
babkuna [u np.] ; mox penakiuei C. C. badkunoit, JI. /.
Tomuno#t. — Mockga : U3narensctBo FOpaiit, 2019. — 464
c. — (bakanaBp. Akagemudeckuii kypc). — ISBN 978-5-
534-01498-3. — Texkct : anexrponuslii / bC FOpaiit
[caiiT]

OKUCIIUTENBHO-BOCCTAHOBUTEILHBIC TPOLIECCHI : [
DnekTpoHHBIH pecypc] : yaedHoe mocobue/ T. E. Kpbuiosa,
T. W. ®omuuesa ; C.-IleTepO. Troc. yH-T a3pOKOCM.
puOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIE JaH. - CaHKT-
ITerepOypr : U3n-Bo I'YAIL 2019. - 77 c.

I'ypos, A. A. Xumusi: Teopus U IpakTuKa. MeTamisl 1
e.lanbook.comybo | crumaBer : yueGuuk / A. A. I'ypos, I1. B. Ciutuxos, XK. H.
ok/172907 Mennbix ; oa penakiueid A. A. 'ypoBa. — 2-e U31I., UCIIp.
— Mocksa : MI'TY um. H.O. baymana, 2019.

Xumus. OCHOBHBIE CTEXHOMETPUUECKIE 3aKOHBI, CTPOEHUE
BCIICCTBA, TEPMOAMHAMUKA, KHHETHKA, PACTBOPHI,
AIIEKTPOXUMHUS: [DIEKTPOHHBIN pecypc] : yueOHoe mocodue /
T. E. Kpsutosa, T. 1. ®omuyesa ; C.-Iletepb. roc. yH-T1
a’POKOCM. MPUOOPOCTPOCHUS. - DIIEKTPOH. TEKCTOBBIC JIaH. -
Canxr-IlerepOypr : Uzg-so I'VAIL 2020. - 148 c.

Xumus : yaeOHUK uis By30B / A. A. I'ypoB [u ap.]. - 2-¢ 15

>4 X435 u3., crep. - M. : Uzn-Bo MI'TY uwm. H. O. baymana, 2004. -



https://urait.ru/bcode/512502
https://urait.ru/bcode/512502
https://e.lanbook.com/book/172907?ysclid=llnsr5ce1o905109997
https://e.lanbook.com/book/172907?ysclid=llnsr5ce1o905109997

784 c.

https//znanium.co
m/catalog/product/
1984044

OOmas u Heoprauuveckast xumus : B 2 T. T. 1 : 3aKoHBI U
KOHIICTIITNH : yaeOHOe rmocodue / moa pen. akagemuka PAH
A. 1O. [luBazze. - 2-e u3a. - Mocksa : JlabopaTopus 3HaHHHA,

2022. - 495 c. - (YueOHUK JuId BeICIed MKOJbI). - ISBN
978-5-93208-576-9. - Tekcr : anexkrponssbiid. - URL:

54 E55

OcHoBEBI 0011IeH XuMHH : yaeOHOe mocobue/ B. U.
Endumos. - 2-eusn. - M. : THOPA-M, 2017. - 256 c.

20

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

Xumus: yaeOHUK JUIS BBICIIMX Y4eOHBIX 3aBeieHuil / [ A. A.
I'ypoB X465 u np.]. - 4-eusn., ucnp. - Mocksa:
WznarensctBo MI'TY um. H. O. baymana, 2017. -775,[1] c.:
wi. ISBN 978-5-7038-4728-2

Tabmua 9

7. TlepeyeHb 2IIEKTPOHHBIX 00pPa30BATENBHBIX PECYPCOB
MHpOpMAIIMOHHO-TEJIEKOMMYHHKaIIMOHHOU cetn «HTepHeT»
Ilepeuens AJIEKTPOHHBIX 00pazoBaTEIbHBIX pecypcoB
TEIEKOMMYHUKAIIMOHHON cetn «/IHTepHET», HEOOXOAMMBIX JJIi OCBOECHMS JUCIUIIIUHBI
npuBezcH B Tabnwuie 9.

nH(opMamoHHO-

— IlepeueHb H3JIEKTPOHHBIX OOpa30BaTEIBHBIX PECYPCOB HHQPOPMALIOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTH «HTepHEeT»

URL anpec

HaumenoBanue

http//www. xumuk. ru/

CaliT 0 XuUMHH

http/Aww.hemi.nsu.ru

OCHOBBI XUMUHU:
o0Opa3oBaTenbHbII
CalT JUIs CTYACHTOB

8. Ilepedenn MHGMOPMAITMOHHBIX TEXHOJIOTHIA

8.1. [lepeueHp mporpaMMHOTO O0OECHEUYEeHHs, HCIOJB3YeMOT0 TMPHU OCYIIECTBICHUUN
00pa3oBaTENBHOTO MPOLecca MO TUCITUTIIHHE.
[lepeuenp UCIOIBL3YEMOTO MPOrPAMMHOTO OOeCTIeYeHUs MpeacTaBiieH B Tabauie 10.

Tabmuna 10— Ilepeyenb nporpaMMHOro obecreueHus

Ne mi/mt

HaumMmenoBanue

1 MS Office u MS Windows

8.2. IlepeyeHp HHPOPMAIIMOHHO-CITPAaBOYHbBIX CUCTEM, HCTIOJIB3YEMBIX npu
OCYIIECTBICHUH 00pa30BaTEeNLHOTO MpoLiecca Mo TUCIUIIIMHE
[lepedenb uCHONIB3YeMBIX HHQPOPMAMOHHO-CIIPABOYHBIX CHCTEM IPEJICTABJICH B

Tabimuue 11.

Tabnuna 11— Ilepeyens nHEGOPMAIIMOHHO-CITPABOYHBIX CUCTEM

Ne mi/mt

HaumMmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKass 0a3a

CoctaB  MarepuaibHO-TEXHUYECKOM  0a3bl, HEOOXOMMMOW I  OCYIICCTBICHUS
00pa3oBaTenpHOTO Mpollecca Mo JUCIUILTNHE, MPECTaBIIeH B Tabnuiel 2.




Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUYECKOM 0a3bl

Howmep aynutopun
HanmMeHoBaHMe COCTaBHOM YaCTH MaTepHAIbHO-TEXHUUECKOH 0a3bl | (TpH
HE0OXOIMMOCTH )

Ne
/o

1 JIeKumoHHas ayIuTOpHUs C UCIOJIB30BaHUEM JIEMOHCTPALIMOHHBIX 32-01 (I'acteino,15)
Tabnui u cxeM, [leproandeckoil cucTeMbl XUMHYECKUX SJIEMEHTOB
J.N.MenneneeBa, o0pa3iioB MUHEPATIOB, MOJCIIEH
MIPOCTPAHCTBEHHBIX PEIIETOK.

2 | Conenuanu3upoBaHHas XUMUYECKas J1abopaTopusi ¢ 33-02, 33-04
MCIIOJIb30BAHUEM JIEMOHCTPAIIMOHHBIX IJIAKaTOB, J1abopartopHeix | (I'actemno,l5)
CTCHJIOB M YCTAaHOBOK ISl OTPEACICHHS SKBUBAJICHTA METAILJIa,
U3MEPEHUS SJIEKTPOJHBIX MOTEHIINAIOB, CKOPOCTH KOPPO3UH -
METaJUIOB - MIJITUBOJIETMETPHI; aHAJTUTHYECKHE U AIEKTPOHHBIE
BeChI; JabopaTtopHbie pH-MeTphl, IEHTPU(YTH U KaJTOpUMETP.

10. OueHOYHBIC CPEICTBA IS TPOBEICHUSI TPOMEKYTOYHOHW aTTeCTaIlluu
10.1. CoctaB OLIEHOYHBIX CpPEACTBIUIA TPOBEICHUS MPOMEXKYTOUHON aTTecTaluu
o0yJaroImxcs MO JUCIUILTMHE MpUBEACH B Tabmuie 13.
Tabmuma 13 — CocTaB OIIEHOYHBIX CPEACTB YISl MPOBEICHHS TPOMEKYTOYHOM aTTeCTAIlNU

Bun HpOMe)KYTOqHOﬁ aTTeCTallun HepequL OLICHOYHBIX CPCACTB

JuddepenunpoBanHbIl 3a4ET Cnucok BOIIPOCOB;
TecTsr;.

10.2. B xauecTBe KpUTEpPHEB OIICHKH YPOBHS CQPOPMHPOBAHHOCTH (OCBOCHU)
KOMITIETEHIIMH OO0ydaronmMucs MpUMeHsieTcs 5-0ajuibHas IKaida OIEHKH CPOpMHUPOBAHHOCTU
KOMIIETEeHIINH, KoTopas mpuBeeHa B Tabnuie 14. B TeueHne cemecTpa MOKET MCIOIB30BATHCS
100-6annpHass  mKaJia ~ MOAYJIBHO-PEUTHHTOBOW  CHUCTEMbl  YHHUBEPCHTETa, IMpaBUJIA
HCIIOJIb30BAHMST KOTOPOH, YCTaHOBIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'YAIL
Tabmuna 14 —Kpurtepuu orieHkr ypoBHS CPOPMUPOBAHHOCTH KOMITETEHITHI

OI11eHKA KOMIIETEHIINHN

R A— " XapaxrepycTika CQOpPMUPOBAHHBIX KOMIIETCHIIMI

— oOyyaronmicsi TIIyOOKO M BCECTOPOHHE YCBOHMJI IPOTPAMMHBIHN
MaTtepuai,

— YBEPEHHO, JJOTUYHO, MOCIEA0BATENbHO U TPAMOTHO €I0 M3J1araeT;

— OMUpAasCh HAa 3HAHUS OCHOBHOM W JIONMOJHUTEIBHON JIMTEPATYpHI,
TECHO MPUBS3BIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C TPAKTHYECKON
JIeSITEIbHOCTBIO HAIpaBJICHUS,

— yMeno 000CHOBBIBAET M apTYMEHTUPYET BBIJIBUTAEMbBIEC UM UJICH;

— enaeT BBIBOALI U 00OOIIEHUS;

— cBOOOJTHO BJIAJICET CUCTEMON CIEIIHMATM3UPOBAHHBIX MTOHATHH.

COTIIMYHO»
<GAYTCHO»

— o0y4aronmiicss TBEPAO YCBOMI MPOTPAMMHBIN MaTepua, rpaMOTHO H
M0 CYIIECTBY H3JaraeT ero, ONUpasch Ha 3HAHUS OCHOBHOM
JTUTEPATYPHIL;

— HE JIONYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOW JIEATCIHLHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4HBIC TTOJIOKCHHUS,

— JIeJIaeT BBIBOJBI M 00OOILEHHS;

— BJIQJICET CHCTEMOM CIEIMaTM3UPOBAHHBIX ITOHITHM.

«XOpOLLIO»
<GAYTEHO»




Or1reHKa KOMIIETEHIIN

5-0ayubHas KA

XapakrepucTika c(OpMUPOBAHHBIX KOMITETEHLIMI

«YTIOBJIETBOPUTEIBHOY
<GAYTEHO»

— 00y4JarolMNCcsl YCBOUJ TOJIBKO OCHOBHOM MPOIrPaMMHBIM MaTepual,
MO CYHECTBY M3JIAra€T €ro, OMUpasich Ha 3HAHHUS TOJBKO OCHOBHOM
JIUTEPATYPHI;

— JIONYCKaeT HECYIECTBEHHBIC OMMOKA W HETOYHOCTH;

— WCHBITBIBACT 3aTPYAHEHHUS B MPAKTHUUYECKOM NPUMEHEHUU 3HAHHUU
HaIpPaBJICHUS;

— c1abo apryMEHTUPYET HaydHBIE MOJOKEHUS;

— 3aTpyaHseTcs B GOPMYITHPOBAHUH BHIBOJOB U 000OICHMUIA;

— YaCTUYHO BJIAJIEET CUCTEMOU CIELIMAIN3UPOBAHHBIX TOHSITHH.

(HEYIOBIIETBOPUTEIIBHOY
«He 3a4TCHO»

— o0ydJaronmiics HE YCBOWJ 3HAUUTEIBHOM YaCTH IPOrPAMMHOTO
Marepuana;

— JIONTyCKAaeT  CYIIECTBEHHBIE  OMMOKA W HETOYHOCTH  HpH
pPaccCMOTpPEeHNH MPOOIEeM B KOHKPETHOM HalpaBJICHUH;

— MCIIBITBIBAET TPYIHOCTH B ITPAKTHYECKOM IPUMEHEHNUN 3HAHU;

— HE MOKET apryMEHTHPOBATh HAay4HbIC MTOJ0XKEHHUS;

— He (opMynupyeT BBHIBOJOB U 00OOIIEHUHA.

10.3. TumoBbIe KOHTPOJIBHBIC 33/ TAHUS WJTM WHBIC MaTepUAITHI.
Bomnpocs! (3a1aun) 1 9K3aMeHa MpeacTaBieHbl B Tadnuie 15.

Tabmuma 15 — Borpock! (3amaun) mist SK3aMeHa

Ne i/t

Kon

[lepeuenp BompocoB (3a1a4) IS SK3aMEeHa
WHKaTopa

Y4eOHBIM MJIAHOM HE TPEIYCMOTPEHO

Bormpocs! (3anaun) uis 3adera / audup. 3auera mpezcraBieHbl B Tadnuie 16.
Tabmumma 16 — Boripock! (3amaun) uist 3adera / muddd. 3auera

Ne i/m [lepeuyens BompocoB (3a1a4) ans 3aueta / nud. 3adera

Kon
WHAUKaTOpa

1. KBaHTOBO-MexaHMYecKas MOJIENIb CTPOCHHS aToMa. OIIK-1.3.1

CMBICIT .

CdopmynupyiiTe OCHOBHBIE MOJIOKEHUSI KBAHTOBOM MEXaHUKH:
1.KBanTOBas sHEprUs

a. KopnyckynsipHO-BOJHOBOW AyaJiu3M, AaTh MOHATHE, OMPEACIICHUE

0. YpaBuenue Jle-bpoiins, nate noHATHE, ONpEAeTICHUE

2. llpunnun HeonpeaeneHHOCTH | elizeHOepra, MaTeMaTnyecKas

3aluch MPUHILIMIIA HeonpeaeneH HocTu [ eiizenOepra, ¢usnueckuit

2. AtoM. ChopMynupyiTe onpeseneHne MOHITUS «aToM». ATOMHOE OIIK-1.3.1

SIPO, IOHATUE, OMPENEICHNUE, COCTAB ATOMHBIX sIep. 3aKOHbI
JIBYKEHUSI MUKPOUYACTHI], BOJIHOBAsI PYHKIIUS, AaTh OMpPEACICHUE U
TTOHSITHE BOJTHOBOU (DyHKIINH.

3. VYpasuenue lllpenunrepa ans aroma Bogopoaa. Chopmynupyiite OIIK-1.3.1

MOHATHE BOJHOBOH (QyHKIMu, KBaHTOBBIE uncna. Jlaiite
onpeneneHrne KBaHTOBBIM yncIaM, UX (PU3NYECKHIT CMBICII.
[lpuBenuTe mpHUMEpPHI 3aMI0JIHEHUS aTOMHBIX OpOuTanei
JJIEKTpOHaMH , Aaiite noHsatusa llpmanuny 3anpera [laynu, [IpaBuny
XyHnaa, npaBuity KiedkoBckoro.

4. [epuoamnueckas cucrema .M. MenneneeBa. Cdopmynupyiite OIIK-1.3.1

noustue [lepuoguyeckoit cucremsl 35ieMeHTOB. Chopmynupyiite
[lepuoaunueckuit 3akon MeHeneeBa, U 1aiiTe COBPEMEHHYIO
dopmynupoBky. aiite onpenenenue rpynmsl, neproja s I1C.

5. [lepromUUHOCTD U3MEHEHUSI CBOMCTB AJIeMeHTOB, chopmymmupyiite 1 | OIIK-1.3.1




JaliTe ONpeieIeHNEe TAKUM TIOHSATHUSIM, KaK paJnyC aTOMOB M HOHOB,
SHEPTrUU WOHU3AINH, CPOACTBO K IIIEKTPOHY,
AJIEKTPOOTPULIATEIIEHOCTD, OKACIUTEIBHO-BOCCTAHOBUTEIbHAS
crocoOHOCTh. [IpuBeauTe mpuMepsl M OOBICHUTE 3aKOHOMEPHOTO
M3MEHEHHS CBOIMCTB M0 MEPUOJY U IO TpyIIe.

XuMmuyeckas cBsi3b, CHOPMYITUPYHTE MOHATHE XUMUYECKOI CBS3U.
HazoBute ocHoBHbIE XapakTtepuctuku X.C. KBaHTOBO-
MEXaHUYECKUE ITPEJICTABICHUS O IPUPOEC XMMUYECKOU CBSI3H,
teopus ['eiitnepa u JIonoHa, AaiiTe MOHATHE 0Opa30BAHUS
JBYXaTOMHOH MouieKyinbl. ChopMyaupyiiTe NOHITHE METOAA
BaJICHTHBIX cBs3el, ykaxute tunsl XC. [IpuBeaure npumepsl.
KoBanenTHas cBs3b, 1aTh ONpEIEICHUE, IPUBECTH IPUMEPHI.

OIIK-1.3.1

CdopmynupyiiTe MOHATHE XUMUYECKOH CBS3U.
HeBaneHTHBIC THUIIBI CBSI3M: METAJUTMYECKasl, JaiTe ompeselicHue
TaKOM CBSI3U U OOBSCHUTE MEXaHU3M O0Opa30BaHMS .

OIIK-1.3.1

CdopmynupyiiTe TOHATHE THOPUIU3AIUA ATOMHBIX OpOUTAICH.
[lepeuncnure Buapl TuOpuau3anuii. [laiite ompeneneHrue MOHATUS O
MOJISIPHOCTU MoJIeKy. [IpuBeauTe mpuMepsl NOJISPHON U
HEIIOJIIPHON MOJIEKYJIBI.

OIIK-1.3.1

Chopmynupyiite mnoHsATHE XUMHYECKOW TepMoauHamMuku. Jlaiite
oTpesieNieHre MOTHOM YHEPTUH CUCTEMBI, €€ (PU3UYECKUil CMBICT,
chopMymupyiTe TIEPBBIN 3aKOH TepMOTUHAMUKH. JlaiiTe
OnpeieJICHUE BTOPOrO U TPETHETO 3aKOHA TEPMOANHAMUKH.

OIIK-1.3.1

10.

ChopmynupyiiTe MOHSITHE XUMHUYECKON KUHETUKU. JlaiiTe
OIIpeNIeJIEHNE OCHOBHOTO MOCTYJIaTa XMMUYECKOU KMHETHUKH.
ChopmynupyiiTe MOHATHE MOJEKYISPHOCTH PEAKIUHU U TOpsIKa
peakiuu. Ilepeuncnute GakTopsl BIUSIONIE Ha CKOPOCTD
XUMUYECKON peakiuu. YpaBHeHHEe AppeHuyca , ypaBHeHue Bant-

Todda.

OIIK-1.3.1

11.

Cdopmynupyiite monsitue pacrBopa. HazoBute ocHOBHBIE
XapaKTepUCTUKH pacTBopa. [laliTe moHATHE O CTOcO00axX BBIPAKEHUS
KOHLIEHTPALIMI paCTBOPOB, KAKUE BHUbI KOHLICHTPALUN CYILECTBYIOT.
KomnuraruBHbie CBOWCTBA PaCTBOPOB, JANTE ONMPEAECICHUE ITOTO
MOHATHS. YKaXUTE 3aBUCUMOCTb TEMIIEPATYPbl KPUCTAJUIM3aLNU U
KUTIEHUSI OT KOHIIEHTPAIUH PacTBOpA.

OIIK-1.3.1

12.

CdopmynupyiiTe MOHATHE 30HHOU TEOPUH KPUCTAIIOB, JaTe
oTpejieNieHre peallbHbIX KpUCTaUIoB. JlaiiTe onpenenenue
HCCTCOXUMCTPHUUICCKHX COGIII/IHGHI/Iﬁ 0] 058 COGI[I/IHGHI/Iﬁ MNEPEMEHHOTO
COCTaBa, MPUBEINUTE MPUMEPHI KPUCTAJUIOB TEPEMEHHOTO COCTaBa

OIIK-1.V.1

13.

CdopmynupyiiTe TOHATHE PACTBOPOB 3IEKTPOIUTOB. HazoBute
CBOMCTBA 3JIEKTPOJIUTOB, DJIEKTPOJUTUYECKAS IUCCOIUALNS,
omnpesienieHrne U PU3NYECKUI CMBICIT ATOTO SIBJICHUSI.

OIIK-1.3.1

14.

CdopmynupyiiTe TOHATHE BOAOPOAHBIN MOKa3aTenb. [laiiTe
ompeneiacHue HOHHU3AUHU BOAbI. OOBSICHUTH TEOPUIO THCCOIHAIIUN
KUCJIOT ¥ ocHOBaHUH. [IpuBecTu mpuMepbl AUCCOIUALINH CTA0BIX U
CUJIBHBIX 2JIeKTposiuTOB. Hanucats ypaBHenue OcTBaib/a.

OIIK-1.3.1

15.

Cdopmynupyiite monsitue IlpousBenenue pacrBopumoctu. Jlaiite
oTpejieNieHue mporiecca pactBopeHus. HMoHHO-0OMEHHbBIE PeaKnH,
JAaNTE ONpEIeTCHUE TUAPOIJIN3a COJIEN, TEPEUUCIUTE BUIbI
TUJIPOJIN3a, IPUBEAUTE IPUMEPHI.

OIIK-1.3.1

16.

Chopmynupyiite moHsTHe OKUCTHTENHEHO-BOCCTAHOBUTEIBHBIX
npoueccoB. [laiTe onpenesieHne OKUCINTENb, BOCCTAHOBUTEND,

OIIK-1.3.1




7KC 3JICMCHT BBICTYIIATh KAK OKHMCJIMUTCIIb NJIM KaK BOCCTAHOBUTCIIb.

MNPpUBEIUTEC IPUMEPLI U YKAXKUTEC B KAKUX ClIydadX MOXKCT OJUH U TOT

17.

ChopmynupyiiTe MoOHSATHE «DJIEKTPOJIHBIA MOTeHIIUA. JlaiiTe
ornpejeneHre U PU3NYECKuilt CMBICI ABOMHOTO 3IEKTPHUUYECKOTO
cinosi. OOBSICHUTE SIBIICHUSI CKauKa MOTeHIMana. Hanunmre
ypaBHeHue HepHcTa. DnekTposu3 pacniaBoB U paCTBOPOB, AaTe
OTpe/ieNieHNE ATOTO SBJICHUS, HAMUIIMTE MPOIECChI IPOTEKAIOIME
Ha aHOJIE M Ha KaToJe.

OIIK-1.3.1

18.

BIIMSIIOIIME HAa KOPPO3UIO METAIIOB. OOBSICHUTE MEXaHU3M
KOPPO3MOHHBIX Tpo1ieccoB. HazoBuTe ciocoObI 3aM Tl OT
KOPPO3HH.

ChopmynupyiiTe mOHATHE KOPpo3us MeTaiuioB. HazoBute daxropsi,

OIIK-3.3.1

19.

CdopmynupyiiTe moHsTue cranu. Ha3oBuTe OCHOBHBIE
KOHCTPYKIIMOHHBIE MeTasuibl. CBOMcTBA AlFOMUHHUSL., XpoMa,
XKenesa, ux nonydeHue u paguHUpOBaHUE, UCIIOIH30BAHHE B
CaMOJIETOCTPOEHUH U TPUOOPOCTPOECHUH.

OIIK-1.V.1

20.

ChopmynupyiTe MOHSATHE TTOJIMMEPOB., CTPOSHHUE TOJTMMEPOB U
CIOCOOBI TOJIYYCHU S, HA30BUTE TPUMEHEHHU E ITOJTMMEPOB B
MPOMBILITIEHHOCTH

OIIK-1.V.1

21.

HazoBute METOABI KOJIMYCCTBCHHOTI'O aHaJIk3a . Kakwue BHUbI
HHCTPYMCHTAJIbHOT'O aHaJIM3a Bbl 3HACTC.

CdopmynupyiiTe MOHATHE XUMHUYECKON HACHTHU(HUKAIIUN BEILECTB,

OIIK-3.B.1

npeacTaBiaeHbl B Tabmuie 17.
Tabnua 17 — Ilepedyenpb TeM 17151 KypCOBOTO IMPOEKTHPOBAHMUSI/BBITIONHEHUSI KYpPCOBOM pabOTHI

[lepeuenp TeM Ui KypCOBOIO IPOEKTHPOBAHMUS/BBINOIHEHUS KypCOBOM pabOThI

No 11/ ITpuMmepHbIil epedeHb TeM A7l KypcOBOTO MPOEKTHUPOBAHUS/BBITOIHEHUS
- KypCOBOI paboThI
Y4eOHBIM MJIAaHOM HE MPETYCMOTPEHO
BOHpOCI)I ol MPOBEACHU A HpOMe)I(YTO‘{HOfI arréCrauuu B BHUIAC TCECTUPOBAHUA

npecTaBeHbl B Tabmwuie 18.

Tabnuna 18 — [IpumepHBIN epedeHb BOIPOCOB ISl TECTOB

Ne n/m [TpumepHBIil IepeyeHb BOMPOCOB /7Sl TECTOB Kon
WHJIMKaTOpa
1. | DHepruto 3aeKTPOHA MOTHOCTHIO XapaKTepU3yIOT KBAaHTOBBIC YHCIA ... OIIK-1.3.1
atlnm,;
b.nu m; ;
C.Mg UM
dnu;
2. | B arome, anekrpoHHAs (bogMyna KOTOpPOTO OIIK-1.V.1
15225°2p°3s%3p°3d1%4s24p°4d35s?, ... BaseHTHBIX 2IEKTPOHOB ...
a. 3;
b. 2;
c.9;
d.b5.
3. | CnuHOBas BAIGHTHOCTH 3JIeMEHTa 1C B OCHOBHOM COCTOSTHUHM PaBHA ... OIIK-1.Y.1
a. 5; b. 2;
d.3; e. 4
4. | B aToMe XUMHUYECKOTO AJIEMEHTA . ... TPU P-IJICKTPOH Ha BHEIHEM OIIK-1.V.1




JHEPreTUYECKOM YpOBHE.
a. Sc; b. Sb;
d. Ge; e. Si

HauGosee 31eKTpooTpUIlaTeIbHBIM 3JIEMEHTOM CPEIN MPEACTaBICHHBIX:
a. HaTpHUil;

b. 6powm;

C. pTop;

d. xkucmopos

OIIK-1.¥.1

Pacmonoxuts 25emMenTsl ||A moarpynmnel B mopsijike yCUICHUS
METAIUINYECKIX 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

OIIK-1.V.1

B xmopuye xanbius CaCl ... xumudeckast cBsi3b.
a. HeMOJIsIpHAas KOBAJICHTHAS,

b. monspHas koBaJeHTHAS,;

C. HOHHA,

d. Metaiuyeckas

OIIK-1.V.1

I'a3, IpUCYTCTBYIONMI B cTpaTocdepe, KOTOPbIH OT(GHIBTPOBBIBACT
HEKOTOPBIE U3 COTHEYHOTO YABTPA(UOICTOBOIO HU3IydEHHUS U
obecrieurBacT Y(PPEKTUBHYIO 3aAIMTY OT JIY4EBOTO ITOPAKEHUS JKUBBIX
CYILIECTBA.

a. I'emnmii;

b.o30H;

C. KHCIIOPOJIa;

d. Mmeran

OIIK-1.¥.1

Meramutyprudeckiii poIecc, B KOTOPOM METaLT MOJyYeH B
PacIUTaBJICHHOM COCTOSIHUH, Ha3bIBACTCSI:

a. BBIILIABKA,;

b. 0Oxur;

C. IpOKaJIMBAHUC,

d. nena pasmereHus

OIIK-3.B.1

10.

SAnpo aroma Bo1opo/ia COCTOUT M3:
a. 1 mporon; b.1 npoton + 3 HEHTPOHA;
C. 1 metitpon d. 1 amexrpon

11.

DK30TepMUUECKasl PEAKIIUS XapaKTepU3yeTCsl YCIOBUEM ...
a. AH=0; b. AH>0 ;
c. AH<0; d. AS>0

OIIK-3.B.1

12.

®dopmyna g pacueTa M3MEHEHHUS SHTAIBIIMU B XOJI€ XUMHYECKOU
peakiuu, npoTekaroliei mo ypasuenuto 2A + 3B = C + 4D, umeert Bu:

a. AH = (AHc + AHp) - (AHA + (AHg);
b. AHS, o = (AHc + 4 AHp) - (2 AHa + 3 AH);
C. AH i = 2 AHA +3 AHg) - (AHc +4 AHp);
d. AH = (AHc +4 AHp) + (2 AHa + 3 AHg);
e. AH? = (AHa + AHg) + (AHc + AHp)

peaxkuun

OIIK-3.B.1




13.

3aKoH, KOTOPBIM MIACHUT, YTO KOJIMYECTBO ra3a, paCTBOPEHHOIO B
KUAKOCTH, IPONOPHHUOHAIIBHO €TI0 MapuruaJIbHOMY JTABJICHUIO .

a. 3akoH [lanpTOoHA

b. 3akon I'eit Jroccaka

C. 3aKkoH I'enpu

d. 3akon Payus

OIIK-1.¥.1

14.

Beipaxenue 17151 KOHCTaHThI PaBHOBECH S CHCTEMBI 0OpAaTUMBIX PEaKIUii

2N2 (1) + O2(r) <« 2 N0 (r) umeer Buz ... (oTBeT a)
= INOF -y INO]
[N,I[O,] [N.1[O,]
c.K= —[NZ]Z[OZZ] ;  d.K= _[NZOEZ
[N,O] [N,]

OIIK-1.V.1

15.

Kaxkoit 13 BUJIOB KOHIIEHTPAITNH SIBISETCS MPUOTHU3UTEITHHOM
(TeXHMYECKOM )

a.MpoleHTHAA

b. monspHast

C. HOpMaJbHas

d.tutp

OIIK-1.¥.1

16.

Kakoe BCIICCTBO SBJISICTCA OCHOBOH (1)I/ISI/IOJIOFI/I‘ICCKOFO pacTBOpa
a.KBr

b.NaCl

c.LiCl

d.NH4CI

OIIK-1.¥.1

17.

Helitpanbhas cpena numeer:
a. pH=7.

b.pH=11

C. pH=2

d. pH=5

OIIK-1.¥.1

18.

®denondranierH B pacTBOpax IO CTAHOBHUTCS:
a. MAJTHHOBBIM

b. Kpacubim

C. CHHUM

d.xénThiM

OIIK-1.3.1

19.

OTpHIaTEeNbHO 3apsHKEHHBIE HOHBI HOCST Ha3BaHHE:
a. KATHOHBI

b. anuonsI

C. MIpOTOHBI

d.HeHTpOHBI

OIIK-1.3.1

20.

[Mo10XKUTETBHO 3apPSHKCHHBIC HOHBI HOCSIT Ha3BaHMUE:
a. KATHOHbI  C. TIPOTOHBI
b. aHroHbBI d. HeHTpOHBI

OIIK-1.3.1

21.

IIpouecc Fe*™ + 2e = Fe” mpoucxoauT B ralbBaHMYECKOM DIIEMEHTE ...

a.Mg | MgCl; || FeSOq4 | Fe
b.Al | HCI | Fe

c.Al | AICL || FeCl; | Fe
d.Fe | FeSOy || CuSO4 | Cu

OIIK-1.3.1

22.

HassiekTpo1axBrajbBaH HueCKOMIIEMEHTE
Fe | Fe(NOs3). || Pb(NO3), | Pb mpoTekaroTIpoeccsi . ..

OIIK-1.3.1




a. Fe’ -2e=Fe”; Pb“" +2e = Pb’" ;
b. Pb’-2e =Pb*"; Fe’" +2e = Fe’;
c. Pb’-2e=Pb*"; Pb>" +2e = Pb’;
d. Fe’-2e=Fe’; Fe’" +2e = Fe’;
23. | Ilpu snexTponn3e BOAHOTO PacTBOPA ... HA HHEPTHBIX SJEKTPOAAX OIIK-1.3.1
BBIJICTISIFOTCS TOJIBKO BOJIOPOJ U KHCIOPO/.
a. ZnCly; b. KF ; ¢.ZnSO, ;d. KCI;
24. | Tlpu 31eKTposu3e BOAHOTO PaCTBOPA ... HA AJICKTPOJIaX TTPOUCXOISAT OIIK-1.3.1
mponeccsr: 2H,0 + 2e = Hy, +20H ,S> —-2e=8°
a. NaxSOyq; b. CdSOqs;
c. CuS; d.Na,S;
e. Na,SO3
25. | Ilpouecc, mpoTeKaroupii mpu 3JIeKTpon3e pactBopa xnopuaa meau(ll) OIIK-1.3.1
CuChk mamIaTHHOBOM aHOJIe, OITMCHIBACTCS YPaBHEHUEM
a.2Cl 2e—Cb
b. 2H20-4é—>02+4H+
c.Pt-2& —Pt**
d.Cv*+2& — Cu’
26. | Ilpu 57eKTpOXMMHYECKOH KOPPO3UHU B CUCTEME “‘MarHuii — 010BO” B OIIK-1.3.1
KUCJION cpeJie Ha KaToje oOpasyeTcs ...
a. Mg” ; b.H,
c.Sn™"; d.OH ;
27. | Tlpu 2eKTpOXMMHUYECKON KOPPO3UH B CHCTEME "[UHK - cepedpo" B
KUCIION cpene Ha aHoze oOpasyeTcs ...
a. Zn** b.Ag" c.H, d. OH
28. | Jlist 3anmThl KaAMUsL OT KOPPO3UHU BO BIAXKHOM BO3/1yXe B KauecCTBE OIIK-3.3.1
KaTOJHOTO TIOKPBITHSI MO>KHO MCIIOJIB30BATh . ..
a. Al; b. Mn;
c.Co; d.Cr;
29. r . . . OIIK-3.3.1
QIbBAHUYECKUH AJIEMEHT BosibTa COCTOUT M3 IMHKOBOHM U MEIHOM
MIJIACTHH, TOTPYKEHHBIX B PacTBOp CEpHOM KucioThl. Ha
3JIEKTPOJIaX 3TOTO TAIbBAHUYECKOTO 3JIEMEHTA MPOTEKAIOT
CJIEYIOIIME TPOLIECCHI:
aA:Zn-28 > K2H +2&8 > H;
b.A:Cu-2&— Cu” K:2H" +2¢& — Hy
C.A:Zn-2&8—Zn”" K:CW¥" +2&— Cu
d. A:Zn -2&— Zn®* K: 2H;0 -4 & — O, + 4H"
30. | B cocraB nmpoaykToB KOHTakTHOH Koppo3un Cru Ag B KHCIIOH cpene OIIK-3.3.1
BXOJIUT ...
a. Cr(OH)3
b. Ag,O
C. cosu xpoma (111)
d. conu cepebpa (1)
31. | lns yBenw4eHUs CKOpOCTH peakiuu (temmeparypHbii koddgdumuent | OIIK-3.3.1
paBedH 3) B 27 pa3 HYKHO IMOBBICUTh TeMIEpaTypy Ha ... TPaaycoB.
(yuco30)
32. | Cxopocth peakuuu (TemmepaTypHblii kodddunumeHt paser 3) npu | OIIK-3.3.1

noBbiieHun temieparypel ot 300°C no 340°C yBenuuuBaercs B ...
pa3.(uucso 81)




[lepeueHb TeM KOHTPOJBHBIX PabOT MO TUCHHUIIMHE OOYJarOIMXCS 3a04HON (HOPMBI
oOydeHusi, mpeacTaBieHbl B Tabnuie 19.

Tabmuma 19 — IlepedeHb KOHTPOIBHBIX PabOT

No i/m [lepeuenb KOHTPOJIBHBIX PaOOT

1 DHepreTuka XMMHUYECKUX MPOIIECCOB

1.1 Pacuer TermoBbIX Y(MPEKTOB XMMHUUECKUX PEAKIIUIIC UCTTOIB30BAHUEM
CTaHJAaPTHBIX TEPMOAMHAMUYECKUX (YyHKITUMA.

1.2 DieMeHThI XWMUYECKON TePMOTUHAMUKA

2 XuMHyeckass KWHETHKA

2.1.MexaHu3M XUMHYECKON peakuuu

2.2.CKOpOCTh XUMHUYECKOH peakiuu

2.3.BiusiHue KOHIEHTpaluu peareHToB. OCHOBHOM 3aKOH KHHETUKU
2.4 BausiHue TeMnepaTrypbl. DHEPIus akTUBAILl MK TTpo1iecca.

2.5. Bnmusaue xaramusaropa. [loHsTHe 0 KaTtanmu3e

2.6. XuMU4Y€eCKOe paBHOBECHUE.

3 Crtpoenue aToma
3.1.KBaHTOBO-MeXaHUYECKast MOJIETb CTPOCHUSI aTOMA.
4 [lepronnueckuii 3akoH. [lepuoAMYHOCTh CBOMCTB XUMHYECKUX 3JIEMEHTOB U UX
COCIMHCHUI.
5 Xumudeckas CBsi3b. CTpOEHHE MOJIEKYJT CTPOSHHE TBEPOTO BEIICCTBA.
6 DJIeMEHTBI XMMHUH TOJIYIIPOBOIHUKOB
7 PactBopbI, AEiCTIEpCHBIE CUCTEMBI, CITIOCOOBI BEIPAYKEHHS COCTaBa PaCTBOPOB.

TepmonmHaMu4eckre XapakKTepUCTUKU Mpoliecca 00pa30BaHMs PACTBOPOB. CHIIbHBIE U
ci1abble AEKTPOIUThI, MOHHbBIE PABHOBECHUSI B BOJHBIX PaCTBOpax, IPOU3BEICHHIE

pPacTBOPUMOCTH
8 DNEKTPOHBIE MOTEHIANA . DJIEKTPOABIIKYIIME CHIIBI.
9 DJIEKTPOJIN3

10 Koppo3ust metaninos

11 DU3NKO-XUMUYECKUE CBONCTBA MMOJMMEPOB.

10.4. Meronuueckue MaTepHabl, OTIPEIEISIONTC MPOIIEAYPhI OLICHUBAaHUI
WHJIMKATOPOB, XapaKTEpU3YIOIMX JTanbl (OPMUPOBAHUS KOMIETCHIIMU, coJepxKarca B
JOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL permaMeHTUpYIOIMX TMOPSAOK U MPOLEIYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS YCIIEBAEGMOCTH W IPOMEKYTOYHOM aTTECTAllMM OOYJaIOIIXCS
I'VAIL

11. Meroanyeckue yKazaHus I OOYUAIOMMXCS 110 OCBOEHHUIO TUCIIAILINHEI

Llenbl0 MUCHMIUIMHBI SBISETCS — TOJNYICHHE CTYJACHTaMH HEOOXOIWMBIX 3HAHUH,
YMEHHI ¥ HaBBIKOB B OOJIACTH XWMHH, YTO MO3BOJIMT MM YCIEIIHO PEliaTh TEOPETUYCCKUE U
MpaKTUYECKUE 3aJa4l B 00JIacTH pa3pabOTKU M BHEIPSHUH MEp IO MOBBHIMICHUIO KadecTBa
nponyknuu. OOydaronmecs JOJDKHBI OCBOUTH JUCHHIUIMHY Ha YPOBHE, ITO3BOJISIONIEM
pa3pabaThiBaTh M MPOCKTHPOBATh KOMIUICKCHI M ammapatsl U3 cdepbsl mpubOOpOCTpOCHHS,
AJIEKTPOHHOTO MAIMHOCTPOSHUS HH(OPMAIIMOHHO - H3MEPUTETLHON TEXHUKH.
KoHTposnmpoBarh Ka4ecTBO M MPOBOAUTH UCIBITAHUS IIPOAYKIINH, paboT u yciyr. HeoOxoanmeie
3HAHUS I PEIICHUs ATHX 3a/ad IMOJIy4arT M0 00pa3oBaTeibHON Mporpamme OakanaBpa
12.03.01 «IIpuGopocTpoeHue»

11.1. Meroauyeckre yKazaHHWs JUIsi OOYJarOUMXCS 110 OCBOCHHIO JIEKIITMOHHOTO
marepuana

OCHOBHOE Ha3HAYCHHE JICKIIMOHHOTO MaTrepHhalia — JIOTMYECKH CTPOWHOE, CHCTEMHOE,
ITyOOKOe W SICHOE H3JIOKEHHE y4eOHOro marepuana. Ha3HaueHWe COBpEMEHHOW JICKIIMHM B




pamMKax JUCHUILIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(MOPMALUIO [0 TEME, a B OCBOCHUU
dyHIaMEHTaNbHBIX MpoOJIeM JUCHMUIUIMHBI, METOJAOB HAYYHOTO TO3HAHUS, HOBEHUIIMX
JOCTHIKEHUW HAaydHOW MbICTH. B ydeOHOM mpoliecce JICKIHs BBITOJIHSIET METO0IOTHYECKYIO,
OPTaHU3AIMOHHYI0 U WHPOPMaMOHHYIO (QyHKIUHU. JIEKITUS pacKphIBaeT MOHATHUWHBIN ammapar
KOHKPETHOW 00nacTu 3HaHUs, €€ MpoONeMbl, JaeT LelbHOe MpEACTaBlIeHHUE O AUCIHIIJINHE,
MOKA3bIBAE€T B3aUMOCBS3b C IPYTUMHU JUCIUIIIINHAMH.

[Inanupyemble pe3yabTaThl MPU OCBOCHUHU 00yJYaIOIMMUCS JIGKIIMOHHOIO MaTepyaa:

— TIOJIyYEHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OMPENEISAETCS LIEIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOU TEME;

— TOJYYEHHUE OMBITa TBOPUECKON pabOThl COBMECTHO C IIPEMOJaBaTEIEeM;

— pa3BuTtHE NPO(PECCHOHAIBHO-ACIOBBIX  KauecTB, JIIOOBM K TPEAMETY W
CaMOCTOATEIBHOTO TBOPYECKOTO MBIIUICHUS.

— TOsIBJICHUE HEOOXOAUMOro HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSTEIILHOW PaboTHI;

— TIOJIyYEHHE 3HAHUM O COBPEMEHHOM YPOBHE pPa3BUTUA HAYKM U TEXHUKU U O
MIPOTHO3€ WX Pa3BUTHUs Ha OIMKANIIME TOIBL;

— HAYYUThCS METOAMYECKH o0pabaTbiBaTh MaTepuan (BBLACIATH IJIaBHbIE MBICTH U
MOJOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, MOBTOPSITH MUX B  Pa3IUYHBIX
bopMynHUpoOBKax);

— TOJy4eHUE TOYHOTO MOHMUMaHUs BCEX HEOOXOUMBIX TEPMUHOB M TIOHITUH.

JIekiMOHHBIN  MaTepua; MOXKET CONPOBOXKAATHCS JIEMOHCTpAallMed ClIalIoB H
UCIIOJIb30BAHMEM pA3aTOYHOIO MaTephana MpH MPOBEIEHUHM KOPOTKHX JHUCKyccHil 00
O0COOCHHOCTSIX MPUMEHEHHUS OTACTBHBIX TEMATHK IO AUCITUTIIIHHE.

CTpyKTypa IpeoCTaBJICHUS JICKIIMOHHOTO MaTepuaa:

- JIGKIIUU COTJIacHO pazneinam (Tadi.3) u temam (tadi.4).

— Bcerynnenue — yacTh JIEKUMH, I1€1b KOTOPOM - 3aMHTEpPECOBaTh M HACTPOUTh
ayIUTOPUIO HAa BOCIpHUATHE ydeOHOro Marepuana. B ero cocraB BXomsar: (GopMymupoBKa TEMbI
JEKIUH, XapaKTepUCTHKA €€ npodeccuoHanbHOW 3HAYUMOCTH, HOBH3HBI M CTEIEHU
M3YYEHHOCTH, L€ JIEKIUH; M3JO0KEHHE IUIaHa JIEKI[MH, BKIIOYAIONIEr0 HAaWMEHOBAHUS
OCHOBHBIX BOIIPOCOB, TMOJUISKAIMX PACCMOTPEHUIO Ha  JICKIUH; XapaKTepUCTHKa
PEKOMEHIYeMO NUTepaTypbl, HEOOXOAMMOW s OpTaHU3alMH CaMOCTOSTENBHON padOThI
CTYACHTOB; PETPOCIEKIIUSI-HAIIOMUHAHUE O BOIMPOCAX, PACCMOTPEHHBIX Ha MPOUUION JIEKIIHH,
CBSI3b MX C HOBBIM MaTepUAIOM, YKAa3aHUE Ha €ro poJjib, MECTO M 3HA4YE€HHE B JAHHOU
JUCLUMIIJIMHE, & TAKKE B CUCTEME APYIUX HAYK.

— OcHoOBHas 4acTh - WBJIOKEHUE COJIEP)KAHUS JIEKIIUH B CTPOTOM COOTBETCTBUH C
NpEVIOKEHHBIM IUIAHOM. BKIIIOYaeT packpblBalOLMi TeMy JEKIUH KOHUENTYAJIbHBIA U
dakTHYeCKUd Marepwall, €ro aHajdu3 M OICHKY, pPa3IuYHbIC CIIOCOOBI apryMEHTAlMU H
JIOKA3aTeNIbCTBA BBIJIBUTAEMBIX TEOPETHUECKUX MOJIOKCHUH.

— 3akmroueHuWe - TOJABEAEHHE OOIIEro uTora IeKIuU, 0000IIeHHe Marepuana,
(GopMyTHpPOBKa BBIBOJIOB 1O TEME JICKI[MH; OTBETHI Ha BOIIPOCHI CTY/ICHTOB.

— Jlia Hapnekalero OCBOEGHMSI Kypca XMMHUU HCIIOJB3YIOTCS CIIENaIbHbIE HATIISIHbIE
CPEICTBa, C TMOMOIIBID KOTOPBIX MOXHO TepelaBaTh CTyJAeHTaM HH(POPMAIMIO O BEUIECTBAX,
o0BEeKTax M CylecTBe (PM3MYECKUX W XUMHYECKUX IpeBpallieHui. J[eMOHCTpaius OIbITOB,
MOJIETM KPUCTAJUTMYECKUX PEHIETOK, TAOMUIBI M IJIAKaThl C DHEPreTUUYECKUMH JuarpaMMaMH
00pa30BaHUs MOJICKYJ, PEAKIUi ¢ KaTATM3aToOpaMu U 0e3 HUX U T.1.

— OcymecTBieHne KOHTPOJIS 32 BEJCHUEM CTYICHTAMHM KOHCIIEKTa JICKIIUN; OKa3aHHe
CTyIEHTaM IOMOIIM B BEACHHWM 3alHCH JCKIMH (aKIEHTHPOBAHHE W3IIOKEHUS MaTepuaia
JICKIIMH, BBIJICJIEHUE TOJIOCOM, MHTOHAIMEH, TEMIIOM peyu Haumbosiee BaXHOU WHGOpMAIINH,
WCIIOJIb30BAHUE Tay3 JUIsl 3allUCH Ta0JIUII, CXEM)

11.2. MeTtoauueckne YyKazaHUs Ui OOYYarOIMXCS MO BBIMOJHEHHIO JIA00PATOPHBIX
pabor



B xome BwIMONHEHUS JA0OPAaTOPHBIX paboT OOyJaroNMiCs MOJDKEH YIIIyOUTh |
3aKpeMuTh 3HAHUS, MPAKTMYECKUE HABBIKH, OBJAJETh COBPEMEHHOW METONMKON M TEXHUKOM
OKCIIEPUMEHTAa B COOTBETCTBHHM C KBAIM(UKAIMOHHOW XapaKTePUCTHKON 00ydaromerocs.
Beinmonnenue 1ab0opaTOpHBIX pabOT COCTOMT M3 SKCHEPUMEHTAbHO-MIPAKTUYECKOH, PacyeTHO-
AHATMTHYECKON YacTel ¥ KOHTPOJIBHBIX MEPOTIPUSATHH.

Beinonnenune nabopaTopHbIX pabOT 0OydaroIMMCS SIBJISIETCS. HEOTHEMJIEMOM YacTbiO
U3Y4eHUs JUCIUIUIMHBI, OINpeNenseMoi Y4eOHBIM IIJJAaHOM, M OTHOCHUTCS K CPEICTBaM,
00€eCTIeYnBaIOLIMM pEIlieHUE CIEeIYIOIMX OCHOBHBIX 33jau 00y4aroIerocs:

— TpHOOpeTeHHE HABBIKOB HCCIICIOBAHMS IPOILECCOB, SBICHUH U OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOHW JUCIUTIIUHBL;

— 3aKperuieHWe, Pa3BUTHE M JCTATH3AIMS TCOPETUYECKUX 3HAHWM, TMOJY4YEeHHBIX Ha
JCKIUSX;

— ToJydYeHHe HOBOW MH(OpMAIuu Mo U3y4yaeMou TUCIUIUINHE,

— TpuoOpeTeHHe  HaBBIKOB  CAMOCTOSTENIBHOW  pabOTBl  C  JTaOOpaTOPHBIM
o0opynoBaHuEeM U TPHOOpaMH.

3ajaHue u TpeGoBaHUs K MPOBEICHUIO Ja00paTOPHBIX paboT

3amanue u TpeOOBaHUS K BBINOJHEHUIO Ja0OpaTOpHBIX pabOT TMpPUBEAEHH B
METOJUYECKUX YKA3aHHUSIX:

- Xumus : XUMHYECKUE PEAKIIUH, BbI3bIBAIOIIME JIEKTPUUECKUAMN TOK, JIEKTPOIHBIE
MOTEHIUATBI U JIEKTPOABUKYIIME CHUIIBI : [ DIEKTPOHHBIN pecypc] : METOAMYECKUEe YKa3aHUs K
BBITIOTHEHUIO J1abopaTopHoi padotel / C.-IleTepO. ToOC. YH-T a’3pOKOCM. TPHOOPOCTPOCHUS ;
coct.: FO. C. Hukomaes, T. E. KpbuioBa. - Dnekrpos. tekctoBbie faaH. - CIIO. : M3a-Bo 'YAIL
2015.- 19 c.

- Xumusi. TenmoBoit 3dgekt (FHTANBIUA) XUMUYECKON pEaKIUM : [ DIEKTPOHHBIN
pecypc] : MeToIMYecKue ykazaHus K BBIMTOJIHEHUIO J1abopaTtopHoii padotsl / C.-Iletepb. roc. yu-
T a’pokocM. mpubopoctpoenus ; coct.: T. E. KppinoBa. - DnekrpoH. TekcroBsie qaH. - CIIO. :
Nzn-so I'YAII, 2023. - 22 c.

- Xumusi : DKBUBAJIEGHT. 3aKOH OHKBUBAJIEHTOB : [ OJEKTPOHHBIN pecypc]
METOJMYECKUE YKa3aHUs 110 BBHINOJIHEHUIO JaboparopHoit pabotsl / C.-Ilerepb. roc. yH-T
a’pokocM. npubopocrpoenus ; coct.: T. E. KpsutoBa - Dnekrpon. TekcroBsie naH. - CII6. : U3n-
Bo ['YAIL 2021. - 19 c.

- Xumus. Koppo3ust MeTaiuioB : [ DJIEKTPOHHBIN pecypc| : METOIMYECKUE YKa3aHUS
[0 BBINOJHEHUIO JabopaTopHbIX padoT / C.-IlerepO. roc. yH-T a3poOKOCM. TPHUOOPOCTPOSHUS ;
coct.: FO. C. Huxonaes, T. E. KpeutoBa. - DiyekrpoH. TekctoBbie maH. - CIIO. : M3n-Bo I'YAIL
2016. - 27 c.

Crpykrypa u dopMma oTdera o 1abopaTopHOil pabore

1. Lenb paboThI.

2. JlaboparopHoe o6opynoBaHuUe.
3. OnucaHue 3KCrIepUMEHTA.
4. O0paboTka pe3yabTaToB

TpeGoBaHus kK 0OPMIIEHHIO OTYETA O JIADOPATOPHOU pabore

TUTYABHBIA JTHCT OTYETa JOJKEH COOTBETCTBOBATH MIAOJIOHY, TPUBEICHHOMY B CEKTOPE
HOopMaTHBHOM HokymenTtauu ['Y ATl https://guap.ru/regdocs/docs/uch

OdopmiieHHEe OCHOBHOW YacTH OTYETa JOJDKHO OBITh O(QOPMIICHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeGoBaHusi mpUBENEHBI B CEKTOpEe HOPMATUBHOW HoKymeHTaruu [YAII
https://guap.ru/regdocs/docs/uch

[lpu QopmMupoBaHMM CIIHCKA MCTOYHHKOB CTYJICHTaM HEOOXOJMMO PYKOBOJCTBOBATHCS
tpeboBanusimu crangapra 'OCT 7.0.100-2018. IIpumeps! odopmiieHHs CIHCKA WCTOYHUKOB
pHUBEACHBI B CEKTOpe HopMaTHBHOM mokymenTtanuu ['YAIL https//guap.ru/regdocs/docs/uch

1. BeimonHeHbI HEOOXOIUMBIE PACUETHI.

2. [TocTpoeHnsl rpaduyeckie 3aBUCUMOCTH OT 3aJaHHBIX TAPAMETPOB.

3 Crenasbl BEIBOBL.



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

4, BeImonHeHbI KOHTPOJIBHBIC 33/IaHKS HA TEMY JIAOOPAaTOPHOU pabOTHI.

11.3. MeTtoauueckue yka3aHus Ui OOYJarOIMXCS MO MPOXOKICHHUIO CaMOCTOSATEIBHON
paboThI

B Xoze BBIMOIHEHUS CaMOCTOSITENBbHOM paboThl, OO0ydyarolmiics BBIIOIHSAET paboTy Mo
3aaHUI0 U TIPH METOIMYECKOM PYKOBOJICTBE IpEIojaBarels, Ho 0e3 ero HermocpeaCcTBEHHOTO
y4acTHSI.

B mporecce BBIMONMHEHUsSI CaMOCTOATENBHON paboThl, y oOydaromerocs (opmupyercs
1eecoodpa3Hoe IIaHUPOBaHUE PabOYero BpeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBbIKM B YCBOGHMHM M CHCTEMAaTHU3aLUM NPUOOpETaeMbIX 3HAHUM, 0OecreuynBaeT BBICOKMM
YPOBEHb YCIIEBAEMOCTH B TIepuoJ OOydyeHHUs, IMOMOTraeT MOJYyYUTh HABBIKM MOBBIICHUS
poeCCHOHATFHOTO YPOBHSIL.

MeronudyeckumMu ~ MaTepualaMM, — HalpaBSIOIMMU  CAMOCTOSITENBHYIO  paboTy
00y4aIOLIMXCSSIBISIFOTCS :

—  y4eOHO-METOAMYECKUN MaTepuall Mo TUCITUIUIHHE.

— METO/AMYECKUE YKa3aHUs MO BBINOJHEHUIO KOHTPOJIBHBIX paboT (s 00ydaronmxcs
no 3ao4Hoil Qopme oOyueHus). Ccblika Ha MaTepualibl HEOOXOAWMBIE Il BBIMOJIHEHUS
KOHTPOJIBHOM paboThI: MaTepuabl MPEAOCTBIEHBI B TUYHOM KaOHHETe

B Xome BBIMOJMHEHHS CaMOCTOATENBHOW — paboThI, OOy4JaroIMiics  BBIIOJIHSET
KOHTPOJIBHYIO paboTy, 3aJaHusI HAXOSITCS B y4eOHO-METOINIECKOM MTOCOONH, BEUIO)KEHHOH B
JMYHOM KaOMHeTe y oOydarolero mo 3a04Hoit gopme. OOm@s Xumus: yaeoOHO-MeTo1.mocodue /
T.E. Kpsinosa . —CII6..TYAIIL, 2016-98c. ( ¢ KOHTPOJBHBIMHU 331aHUSMH )

11.4. MeToanyeckue yKa3aHus JJI 00yUAONMXCS M0 MPOXO0K/Ae HUIO TeKYIIETro
KOHTPOJISl yCIIeBaeMOCTH.

Tekynmii KOHTpONb YCIEBAEMOCTH MpPEIyCMaTPHUBAaeT KOHTPOIb KadyecTBa 3HAHUH
o0yJaronmxcs, OCYIIECTBISEMOrO B TEUEHHE CEMECTpa C LIEJbI0 OLIEHMBAHUS XOJa OCBOCHUS
T CIUTLINHBI.

B TeueHue cemecTphl CTYIEHTHI:

-BBITIOJTHSIOT ~ KOHTPOJIBHYIO PaboTy, B pe3yibTare IMpPOBEpKe, KOHTPOJIbHas padoTa
JOJKHA OBITH 3a4TE€HA IO aTTeCTalluu

- 3aUMIIAIOT JabopaTopHbIE pabOThHI

- BBIIIOJIHSIIOT 33JJaHus Ha TeMy J1abopaTOpHOM paboThI

Jl1st TeKyIero KOHTPOJISE YCIIEBAeMOCTH HCIIONb3YIOTCS TECThI, IPUBE/ICHHbBIE B Ta0IuIIe
18

11.5. Meroanyeckue yka3aHus i1 OOYy4JaIONMMXCS MO MPOXOXKIECHUIO MPOMEKYTOUHOM
aTTecTalluH.

[lpomexxyrouHass ~ arrectalus  OOyJalOIMXCs  MPEIyCMAaTpUBaeT  OICHHWBaHUE
MIPOMEXYTOYHBIX H OKOHYATEIBHBIX PE3yTbTaTOB O0ydeHUs Mo AucHuIiiHe. OHa BKIIOYAET B
ceOst:

— muddepeHnupoBaHHBIA  3a4eT — 3TO (opmMa OICHKM 3HAHWH, TONYyYCHHBIX
oOyJarommmMces TPU U3YdeHUU TUCHUTLINHBI, TOCCIICHUH JICKIIUM, BBITTOJIHEHUU J1a00paTOPHBIX
paboT, KOIJIOKBUYMOB, OTBETa TEOPETUUYECKOTO MaTepuana Ha 3a4€Te C OIEHKOM  «OTIUYHOM,
«XOPOLLOY, «YIOBJIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHOY.

B Tteuenme cemectpa CTyaeHTY HeoOXoawMmo caath He MeHee 50% mabopaTopHBIX paboT,
MPEIOCTaBUTH OTYET MO KOHTPOIBbHOM paboTe, BBHIMTOIHUTH TECTUPOBaHUs B cpene LMS He Hike
OLICHKU '"YIIOBJICTBOPUTENIBbHO'". B ciydae HEBBIMOJIHEHHUHU BBIMIECU3IIOKEHHOIO, CTYACHT, MpHU
YCHEIIHOM TIPOXOKJICHUU TPOMEXKYTOUHOM aTrTectaiuu B ¢dopme aud.3auera, HE MOKET
IIOJIyYUTh aTTECTALIMOHHYIO OLIEHKY BbILIE "XOpomo".



CucreMa OLEHOK IIPU IIPOBEIECHUH TEKYILEro KOHTPOJISI U IPOMEXKYTOUHON aTTECTAlMU
OCYLIECTBIISIETCS. B COOTBETCTBUM C PYKOBOISAIMM JOKyMeHTOM opranuzanuu PO T'VAIL
CMK 3.76 «lloynoxeHre O TEKyIleM KOHTPOJIE YCIIEBAEMOCTH W MPOMEXYTOUYHOW aTTecTaluu
CTYIEHTOB M AaCHUPAHTOB, OOy4JarOIMXCs IO 00pa30BaTEIbHBIM IPOrpaMMaM BBICIIETO
obpasoBanus B [ YAID» https://docs.guap.ru/quap/2020/sto_smk-3-76.pdf.



https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf
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