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AHHOTaNINA

JucuummmHa « XUMHUS» BXOAWT B 00pa30BaTEIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUS
— mnporpaMMmy OakamaBpuaTa II0 HaNpaBlICHUIO TMOAroToBKH/ crenuanbHoctd 12.03.01
«IIpubopocTpoeHne»  HalpaBIEHHOCTH  «ABHAIlMOHHbIE HPUOOPHI U U3MEPUTEIBHO-
BBIUMCIIUTENbHBIE KOMIUIEKCh». Juciumuinna peanusyercs kapeapoit «Ne5y.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYFOIINX KOMITETSHIUH:

OIIK-1 «CnocobGeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIEHH)XEHEPHBIC 3HAHWSI,
METO/Ibl MATEMaTUYECKOI0 aHaIN3a U MOJIEIIMPOBAHUS B MH)KEHEPHOU JEATENIbHOCTH, CBA3aHHON
C TMPOEKTHPOBAHHMEM U KOHCTPYMPOBAHHUEM, TEXHOJOTHUSMHU IPOU3BOJCTBA MPUOOPOB U
KOMILJIEKCOB IIUPOKOTO HA3HAUCHUSI»

OIIK-3 «CnocoOeH MpOBOAWTH JKCICPUMEHTAIBHBIE HCCICIOBAHUS W HW3MEPCHHS,
00pabaTeiBaTh U MPEICTABISITH MOJyYCHHBIC JAHHBIC C YUYETOM CHEIU(PUKHA METOJOB U CPEICTB
TEXHUYECKUX U3MEPEHUN B TPUOOPOCTPOCHUI

Conepxanue AUCIUIUIMHBI OXBAaTHIBAET KPYT BOIPOCOB, CBA3AHHBIX C O3HAKOMJIECHHEM
UCTOPUHM XHUMHUHU, a TakXKe C OCHOBHBIMU HAIPABICHUSAMHU U TEHICHIMSAMH pa3BUTHUS
COBPEMEHHON XMMHU. JTa HayKa H3ydaeT MaTepPHAIbHBIA MHUP, 3aKOHBI €ro pa3BUTHA,
crnenupuUYecKyr0 XUMHUYECKYl0 (QopMmy IBUXKEHHS Marepud. B mporecce u3ydeHHs] XUMUU
BbIpa0ATHIBAETCA HAYYHBIM B3TJIS] HA MUP. 3HAHUE XUMHUU HEOOXOIAMMO JUISl TIJIOIOTBOPHOM
TBOPUYECKOH JeATeNbHOCTH OakanaBpa JI000H HampaBlIEHHOCTU. 3HAHWE XHMHH I103BOJISIET
c(opMUpPOBaTh COBPEMEHHOE HAy4yHOE IPEJCTaBICHHE O MAaTEpUU, BEIIECTBE KaK OJHOM W3
BUJIOB JIBIDKYILEHCS MaTEepPUH, MEXaHU3ME MPEBPALICHUI XUMUYECKUX COSMHEHUHN, CBOMCTBAX
MaTepHaJIOB O XUMHUYECKHUX IMpoIleccax B COBpeMEHHON TexHuKke. [Ipu m3yueHun Kypca XuMuu
HEOOXOJMMO MPOYHO YCBOHTH OCHOBHBIE 3aKOHBI, OBIAJETh TEXHUKONW XUMHUYECKHX PaCUETOB,
BBIPa0OTaTh HAaBBIKKU CAMOCTOSATEIBHOTO BBIMOJHEHUS XUMHYECKHUX OSKCIEPUMEHTOB U
0000menuss QaxkroB. IloHHMMaHue 3aKOHOB XHMHUHU TIOMOXET CTYIACHTY B pEIICHUU
HKOJIOTUYECKUX MPOoOJieM. 3HAaHUE Kypca XUMHH HEOOXOAMMO H ISl TTOCJIEIYIONIEro YCIEIHOTO
W3YYEHHUS CIIECIUATbHBIX JUCIUILTUH.

[IpenogaBanre AMCUMILIMHBI TPEIyCMaTpPUBAeT CleAylomue (OpMbl OpraHU3aLUN
y4eOHOTo TMpoliecca: JEeKINH, 1a00paTopHbIe, CaMOCTOsTENIbHAsA paboTa 00yUaronerocs.
[Tporpammoil AUCIUIUIMHBI TPETYCMOTPEHBI CIEIYIONME BHUIBI KOHTPOJS: TEKYIIUMA
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B hopme AudhepeHIInpOBAaHHOTO 3a4eTa.
OO0mmas TpyJ0€MKOCTh OCBOCHHUSI TUCIIMIUIMHBI COCTABIISIET 3 3a4€THBIX eUHUIIbI, 108 yacos.
S3bIK 00y4YeHUs IO TUCIUILINHE «PYCCKHI.



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

]_[CJ'IB ,I[aHHOI;'I JUCHUIITIMHBI — YCBOCHHUE CTYACHTAMH TCOPETHYCCKHUX OCHOB O6I_HCI71 XHUMHU,

XUMHHM BaXXHEHUIINX DJIESMCHTOB

U HUX HCOPraHM4YCCKHUX COCHHHGHHﬁ,

(dbopmupoBanue

XUMHUYCCKOI'0O MBIIIJICHUA Y CTYACHTOB, Pa3BUTUC HABBIKOB HMCIIOJIb30BaHUA CBeI[eHI/Iﬁ (6] (1)I/I3I/IKO'
XUMHYECKHX CBOMCTBax Pa3iIM4HBbIX CUCTEM IJId CHUHTC3a COOTBCTCTBYIOIIHX COCHHHGHHﬁ,
BBIIIOJITHCHUE TCPMOAMHAMHUYCCKUX H KHHCTHYCCKHX Pacye€TOB. HpHo6peTeHHe HEKOTOpPOro

OTBITa SKCIEPUMEHTAJBHBIX HCCIEIOBAaHUN sl pa3pabOTKH
NpUAaHUs MarepuanaMm 3aJaHHOW  CTPYKTYpHI,

HOBBIX METOJIOB CHHTE3A U
U KOMIUIeKca cBoOMCTB. IlpeacraBienue

BO3MOXHOCTHU CTyACHTaAM Pa3BUTb U IIPOJACMOHCTPUPOBATL HABBIKH B obactu WMHHOBAILITMOHHBIX

TEXHOJIOTUH

1.2. JlucumruivHa BXOAUT B COCTAaB 00s3aTENbHON YacTH 00pa30BaTENILHON MPOrpaMMEI
BEICIIero oopazosanus (naiee — OIT BO).
1.3. IlepeueHb IIaHUPYEMBIX PE3YJIBTATOB OOYUEHHS IO JUCLUILIMHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMU pe3yibTatamu ocBoeHust OIT BO.
B pesynprare m3yueHHs NUCHMIUIMHBI OOYYAIOMIMICS JOJDKEH 00NanaTh CIeIyHOIIMU
KOMIIETEHIIMSIMUA WJTH WX 9acTsAMH. KoMIeTeHIIMu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B

Tabimue 1.

Tabmunua 1 — [lepeyeHp KOMIETEHIIMHA U HHINKATOPOB MX JOCTHKCHHS

Kareropus (rpymnmna)
KOMIICTCHITNH

KO,Z[ 1 HAMMCHOBAHUC
KOMIICTCHII M

KOI[ N HAMMCHOBAHUEC MHHUKATOpAa
JOCTHIXKCHH A KOMIICTCHIIMH

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINU

OIIK-1 Cnocoben
MIPUMEHSTH
€CTECTBCHHOHAYYHBIC
1 0OIIIEHHKEHEPHBIC
3HAHUSI, METO/IbI
MaTeMaTH4YSCKOrO
aHanu3a u
MOJICTTUPOBAHUS B
WHKEHEPHOU
JIeITEIIbHOCTH,
CBSI3aHHOM C
MPOEKTUPOBAHUEM U

OIIK-1.3.1 3HaTh QpyHAAMEHTATIBHBIE
3aKOHBI PUPOJIbl, OCHOBHBIE (PU3UUYECKUE U
MaTEMaTHYECKHUE 3aKOHBI

OIIK-1.Y.1 ymeTb npuMeHsTh
€CTECTBEHHOHAYYHbIE 3HAHUS, METObI
MaTeMaTUYeCKOIo aHajlu3a u
MOJIETTMPOBAaHUS B MH)KEHEPHOU
JIEeATCILHOCTH, CBSI3aHHOM C

KOHCTPYUPOBAHHEM,
MPOEKTHPOBAHNUEM U TEXHOJIOTHUSIMHU
TEXHOJIOTUSIMH
IIPOM3BOJICTBA IPUOOPOB
IPOM3BOJICTBA
npuOOpoB 1
KOMIIJIEKCOB
HIMPOKOTO
Ha3HAYEHUS
OIIK-3 Cnocoben OIIK-3.3.1 3HaTh OCHOBHBIE METO/IbI U
IIPOBOUTH CpeZCTBa IPOBEICHUS SKCIIEPUMEHTAITBHBIX
HKCIEPUMEHTANIbHbBIE | UCCIIEOBAaHMA, CHCTEMBbI CTaHIApTH3AMU U
WCCJIEIOBAHMS U cepTuduKann
U3MEPEHMUH, OIIK-3.Y.1 ymeTb BBIOUpATh CIIOCOOBI U
O6menpodeccrnonanbHbIE .
o0OpabatbIBaTh U CpelICTBA U3MEPEHUN U IPOBOIUTH
KOMITETEHIIH
NPECTaBIIATh HKCIEpPUMEHTAIbHbIE UCCIICIOBAHUS

IMMOJIYUYCHHBIC JJAHHBIC
C yueTroM crienuuku
METOJ/IOB M CPEJICTB
TEXHUYECKUX

OIIK-3.B.1 Bragets ciocobamu oOpabOTKI
U TIPEJICTABIICHHUS MTOJTyYeHHBIX JAHHBIX U
OIICHKH IOTPENTHOCTH Pe3yIbTaTOB
MU3MEPEHUI




U3MEPEHUI B
IPUOOPOCTPOCHUH

2. Mecro nucuurumHbl B cTpykType OI1
JluctumiimHaa MOXKeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETCHHBIX 00yUYaIONTUMUCS
MIPU U3YYCHHUH CIICTYIONTUX TUCIUIUINH:
— Ousnka
— «Maremaruka. AHATUTHYECKasi TEOMETPUS U JTMHEHas anreopay
— « MaremaTnka. MaTeMaTHUSCKHI aHAJIHA3)
— «Maremaruka. Teopust BEpOSTHOCTH M MaTeMaTHYECKasl CTAaTHCTHKA

3HaHus, NOJY4YEHHbIE IPU M3YYEHUU MaTepuana JaHHOW IUCLMIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U UCIIOJIb3YIOTCS IIPU U3YUEHUH IPYTUX AUCLMILINH:
—  « DJNEeKTPOTEXHUKA»

— «MarepuanoBeaeHue»

— «ONEeKTPOHUKa»
— «Mertpoiorus»

3. OOBEM ¥ TPYIOEMKOCTbD JTUCITUTUIAHBI
JlanHbie 00 00IIEeM OO0beME JUCIUILIUHBI, TPYIOEMKOCTH OTACIbHBIX BHIIOB Y4eOHOU
paboTHI 10 TUCIHUIUIMHE (M paclpeesieHUe 3TOH TPYIOEMKOCTH 10 CEMECTpaM) MPEACTABICHBI B
Tadimue 2.

Tabmuna 2 — O0beM U TPYJO0EMKOCTh JUCIUITITUHBI

TpymoeMKocTb 1o
Bun yueOHoM paboTh Bcero cemecTpam
No2
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacos npakmuyeckoii 0020MoeKu
Ayoumopnusie 3anamus, BCEro vac. 12 12
B TOM YHCIIE:
nekiuu (JI), (dac) 6 6
npakTuueckue/cemunapckue 3anarus  (I13),
(uac)
naboparopusie padboTsl (JIP), (dac) 6 6
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmosmenvnas paboma, Bcero (dac) 96 96
Buo npomesxcymounoit ammecmayuu: 3auer, Tindd
mudd. 3auger, sx3amen (3auer, udd. 3auq, ' Hudd. 3au.
k3. %) 3au.

*k
IIpumedanue:  kaHAMAATCKHI 9K3aMeH

4. ConeprxkaHue TUCHUTUTHHBI
4.1. Pacnpenenenne TpyI0€MKOCTH TUCIUIUIAHEI IO pa3/eiaM | BUAaM 3aHATHH.
Paznensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh PUBEIEHBI B TaOIuUIIE 3.

Ta6muma 3 — Pa3aensl, TeMbI IUCIUIUIAHBI, KX TPYIO0EMKOCTh




Ta6yimma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYJI0EMKOCTh

Pasnensl, TeMBI JUCHUIUIMHEL | JIeKuu 113 (C3) | JIP KII CPC

(dac) (dac) (dac) (gac) (gac)
Cemectp 2

Pasnen 1: Beenenue B XUMUIO 1 12

Tema 1.1.ITonarue BemecTsa u 2 4

XUMHYECKON peaKIu, OCHOBHBIC

OTIpeICTICHUS.

Tema 1.2 1 4

CTexnoMeTpruvecKrue 3aKOHBI.

dyH/IaMEHTAIbHBIC TTOHATHS U 3aKOHBI

XAMHH.

Tema 1.3.Crioco0bl onpeieneHust 4

KOJIMYECTBA BEIIECTBA, 3aKOH

3KBUBAJICHTOB.

Paznen 2: Ctpoenue BemiecTa 2 22

Tema 2.1. OcHOBHEBIE CBEIEHUA O 1 4

CTPOCHHH aTOMOB; KBAaHTOBBIE YHCIIA.

Tema 2.2. Ilepuoanueckuii 3aK0oH 2

JA.N.Menneneena.

Tema 2.3. XumMu4yeckasi CBA3b, BUIbI 1 4

XUMHUYECKOU CBS3H.

Tema2.4. MeTo/ BaJIEHTHBIX CBSI3€H, 6

KOBAJICHTHAS CBS3b.

Tema2.5. Metoa MONEeKyISpHBIX 2

opOuTaneil.

Tema2.6. HeBasieHTHEIE THUIIBI CBSI3EH:

HOHHAs CBSI3b, METAIUINYECKAS CBA3b, 4

BOJIOpPOJIHAs CBSI3b, CHIIbI BaH-nep-

Baanca.

Paznen 3:XuMHUdeckue CUCTEMEL.

O6mHe 3aKOHOMEPHOCTH XHMIIECKUX 1 4 34

MIPOLIECCOB.

Tema 3.1. DHepreTrka XuMHYECKUX

MIPOLIECCOB, BHYTPEHHSS YHEPTHS, 4 5




OHTAJIbIIUSA, DOHTPOIIHA.

Tewma 3.2. sneprus ['u60ca,
HAIpaBJICHHOCTb XUMHUYCCKUX
MPOIIECCOB, XMMUYECKOe U (hazoBoe
paBHOBECHE.

Tema 3.3. CKOpoCTh XUMHUYECKOU
peaKuuu U METO/IbI €€ PEryIupoBaHus,
3aKOH JIEHCTBUS Macce,

Tema3.4. DHeprus aKTUBAIUH,
ypaBHeHUe AppeHuyca, npaBuio Bant-
I'odda, katanuzarops! u
KaTaJIUTUYECKUE CUCTEMBI.

Tema 3.5. PacTBOpbl, AUCIIEPCHBIC
CUCTEMBI, CIIOCOOBI BRIPAKEHHUS COCTaBa
pacTBOpOB,

Tema3.6. DnexkTponuTuueckas
JMCCOLMAIusl, BOJHBIE PACTBOPHI
3JIEKTPOJIUTOB, BOAOPOIHBIN
[I0Ka3aresb, peakuuu oOMeHa,
TUAPOIIU3 COJIEH.

Tema3.7. CBolicTBa pa30aBIeHHBIX
pPacTBOPOB HEAJIEKTPOJIUTOB, BOJTHBIC
PacTBOPHI ANEKTPOIUTOB, 3aKOH
pa36asneHus OCTBabAa, 3aKOHbI
Paymns.

Pa3nen 4. OcHOBEI
ANEKTPOXUMUYECKUX TPOIECCOB.

18

Tema 4. 1.0KUCIUTEIBLHO-
BOCCTAHOBUTEIBHBIE PEAKIIUN

Tema 4.2.XUMHUYECKHE UCTOYHUKHA
AJIEKTPUYECKOI0 TOKA. ['abBaHUYECKUE
3JIEMEHTEL.

Tewma 4.3. DnexTponus, 3aKOHbI
Qdapanes.

Tewma 4.4. Kopposust u 60pb0a ¢ Hel.




Pa3nen 5:CBoiicTBa MPOMBIIITIEHHO- 10
BAYKHBIX 3JIEMEHTOB U UX COEIMHEHUN

Tema 5.1. Kimacchl XUMHYECKUX
COCIMHECHHH, CBOMCTBA MPOMBIIIJICHHO 4
Ba)KHBIX DJIEMEHTOB M UX COCIUHEHUN.

Tema 5.2. Xumudaeckast
uneHTudukanus. Metoabt 6
XUMHYECKOT'0 UCCIISIOBAHMS 1 aHAIN3a
BEILIECTB U UX MPEBPALLICHUM.

Hroro B cemectpe: 6 6 96

Uroro: 6 0 6 0 96

[IpakTrueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJHEHUU
0o0ydJalomMMuUCs  OINpENeJeHHBIX  TPYIAOBBIX  (YHKUMH,  CBS3aHHBIX ¢  Oy;ymiei
PO ECCHOHAIBHON e TEIHHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TEM JICKIIMOHHBIX 3aHATHI MIPUBEICHO B Ta0HIIE 4.
Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena Ha3Banue u conepkaHue pas3ienoB U TEM JIEKIIMOHHBIX 3aHATUI

Paszpen 1 Bsenenue B XUMHUIO.

Tema 1.1. [lonsiTHE BemecTBa U XUMUYECKON PEAKIINHA, OCHOBHBIE
OIIpeeIEHUSI.

Tema 1.2. CrexnomMerpuueckue 3akoHbl. OyH1aMEHTaIbHbIE TIOHATUS U
3aKOHBI XUMUHU.

Tema 1.3. CriocoObl onpeiesIeHnss KOJUYECTBa BELIECTBA, 3aKOH
3KBHUBAJICHTOB.

Paznen 2: CrpoeHue BeniecTsa

Tema 2.1. OCHOBHBIE CBEICHHSI O CTPOCHUH aTOMOB; KBAHTOBBIE UUCIIA.

Tema 2.2. ITepnognuecknii 3axon J.M1.Menneneesa, cBssb [1.C. co

CTPOCHUCM aToMa.

Tema 2.3. XuMH4YeCKas CBSI3b, BUIbl XUMHUYECKOM CBSI3U.

Tema 2.4. MeTto/1 BaJIeHTHBIX CBsI3€M, KOBAJICHTHAS CBS3b.

Tema 2.5. MeTtoa MONEKYJISIpHBIX OpOUTaei.

Tema 2.6 HepaneHTHBIE THUIIBI CBA3€H: HOHHAS CBI3b, METAIIMYECKAS

CBSI3b, BOJIOPOAHAsS CBSI3b, CHIIbI BaH-nep-Baanbca.

Pa3nen 3 Xumuueckue cuctembl. O01Me 3aKOHOMEPHOCTH XUMHYECKHX
IIPOLIECCOB.
Tema 3.1. DHepreTvka XMMUYECKHX MPOLIECCOB, BHYTPEHHSS SHEPTUs,

TETIOBOM 3(PPEKT XUMUUECKHUX peakiuid, 1-i, 2-i, 3-if 3aKOHBI
TEPMOJAMHAMHKHU, DHTPOMHS, KaK DYHKITUSI COCTOSIHHSI, SHTAIBIIHS.




Howmep pasznena

HaszBanue u conep:kanue pas3eiioB U TEM JIEKIIMOHHBIX 3aHATHI

XUMHAYECKUH ITOTECHITHAI.

Tema 3.2.

sHeprus [ m60ca, HANIPaBICHHOCTh XMMUYECKHUX TIPOIECCOB,
XHUMHYECKoe 1 (ha30BOE paBHOBECHE.

Tema 3.3.

CKopoCTh XMMHUYECKOH peakliuy U METObI €€ PEryIUpOBaHUS,
3aKOH JEHCTBHS Macc.

Tema 3.4

OHeprus akTUBallUY, ypaBHEHUE AppeHuyca, IpaBuiio BaHT-
l'odda, katanuzaTopsl U KaTanuTUYeCKue cucteMbl. OCHOBHOM
IIOCTYJIaT XUMUYECKON KHHETUKH, KHHETUYECKOE YPaBHEHUE.
BnusiHue TemnepaTypsl Ha CKOPOCTh XUMUYECKOW peaKIui,
ypaBHeHUEe AppeHnyca. MexaHu3M IIPOTEKaHUs KaTaTUTHUECKUX
peakuuii. Xumuueckoe paBHoBecue npuHuun Jlelllarense.

Tema 3.5

PactBOpBI, TUCTIEpCHBIE CHCTEMBI, CTOCOOBI BBIPAYKEHUS COCTaBa
pacTBopoB. TepMoanHAMHUYECKHE XapaKTEPUCTUKH Mpoliecca
o0Opa30BaHMs paCTBOPOB. CUJIbHBIE U CJIa0bI€ AIEKTPOJIUTHI,
VMOHHBIC PABHOBECHS B BOJIHBIX PACTBOPAX, MPOU3BEICHHE
pPacTBOPUMOCTHU

Tema 3.6

DNEeKTPOIUTUYECKAs AUCCOLUAIINS, BOIHbBIE PACTBOPHI
JIEKTPOJIMTOB, BOJAOPOIHBIN IIOKA3aTeNb, PEaKLIUu OOMEHa,
TUAPOIIU3 COJIEH.

Tema 3.7

CBoiicTBa pa30aBIeHHBIX pAaCTBOPOB HEIIEKTPOIUTOB,
KosumurarusHele CBOMCTBA pacTBOPOB, 3aKOHBI Payis.

Paznen 4.

OCHOBEI QJICKTPOXUMHUYCCKHUX IIPOLECCOB.

Tema 4.1.

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC peakuuu

Tema 4.2.

XUMUYECKUE UCTOYHUKH AJIEKTPUUECKOTO TOKA. ['aTbBaHUYECKUE
3JIEMEHTBI, CTAHJAPTHBIE AIEKTPOIHbIE TOTEHIINAIIbI. J|BOMHON
3JIEKTpUYECKUil cion. YpaBHeHue HepHcra. PaBHOBECHBIN.
31EKTPOIHbIN noTeHal. CTaHAapTHBIN BOJOPOIHBIN 3JIEKTPO/L.

Tema 4.3.

DnekTponn3, 3akoHbl Papajes

Tema 4.4

Koppo3sust u 6opbba ¢ Hel.

Paznen 5.

CsoiicTBa MMPOMBIINIJICHHO- BA’)KHBIX 3JIECMCHTOB U UX CO€OUHEHUH.

Tema 5.1.

Kitacebl XuMU4eCKUX COEIMHEHNUI, CBOKMCTBA IMPOMBIIIJIEHHO
BaXXHBIX AJIEMEHTOB U UX coequHeHn KoMmo3uiroHHs1e
matepuaisl. Kepmersl. Xumus meramios (AlFe, Sn,Pb,Mo)
Xumust HemetaiwioB: C,Si,S , dymnepen, kapoun. TormmBa
(TBEpI0OE, )KMIIKOE, Ta30BOE), CMAa304HbIE MaTepHalIbl, MOTOPHBIE
Macra.

Tema 5.1.

Xumunyeckas uieHTUuKanns. MeTopl XUMHUECKOT0
HCCIIEA0BAHMS U aHAJIM3a BELIECTB U UX IIPEBPALCHUMN.
KauecTBeHHbIi 1 KonMyecTBeHHbIN aHanu3.(['paBumMeTpruyecKui,
TUTPUMETPUUECKUH, KOMIUIIEKCOHOMETPUYECKUI METO/BI
aHaamn3a).

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATHUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJIOEMKOCTh IPUBEIEHBI B TAOIHILIE 5.




Ta6mmma 5 — [IpakTHdecKue 3aHsITHS U UX TPYJI0EMKOCTh

W3 Hux Ne
No | Tembl npaktrdeckux | ®opMbl IpakTUYECKUX | TpPymO0eMKOCTb, |IPaAKTUYECKOM |pasjieiia
/o 3aHATHI 3aHATHAI (dac) IIOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEayCMOTPEHO
| |
Bcero
4.4. JlabopaTopHbIE 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYAOEMKOCTh IPUBEACHBI B Ta0MIIE .
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
No TpynoemMKocTb Ne pasnena
i HaumenoBanue nabopatopHbIx padboT (uac) JUCLUTIIINH
Bl
Cemectp 2
1 | Onpenenenne (DHTaNBIHMK) TEIUIOBOTO  A(dexTa 3 3
peaKuu HEeUTpalu3alllu.
2 | U3mepeHne u pacdeT OSIIEKTPOIHBIX IMOTCHIHAIOB 3 4
METAJIJIOB U 3/IC TAJIbBAHHUUYECKUX DJIEMEHTOB.
Bcero: 6

Tabauna 7 — Bunabl camocToaTenbHONU pabOThI M €€ TPYAOEMKOCTh

4.5. KypcoBoe mpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAaHOM HE npeayCcCMOTpCHO

4.6. CamocrodTenbHas paboTa 00y4aroUXcs

Bunbl camoctosiTenbHON paboThI U €€ TPYAO0EMKOCTh IPUBEJIEHBI B TabuLe 7.

. Bcero, | Cemectp 2,
Bun camocrositenbsHO# paboTh
qac qac
1 2 3
M3ydeHne TeoOpeTHYecKoro Marepuasia 50 50
mquciumiaael (TO)
Pacuetno-rpaduueckue 3ananus (PI'3) 2 2
Jomamnee 3amganue (13) 4 4
KonTponbubie padoTsl 3a04HNKOB (KP3) 20 20
IToaroToBKa K MPOMEXYTOYHOMN 20 20
arrectanuu (I1A)
Bcero: 96 96

5. IlepeueHb yueOHO-METOINYECKOTO 0OECIICUEHUS
JUISL CAMOCTOSTEILHON PabOThI 00YUYaAIOIINUXCS IO TUCIUTUTHHE (MOIYJTIO)
Y4eOHO-MeTOIMYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl 00y4aroImuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX W3aHUN
[lepedyeHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHUBeieH B Tabaulle 8.




Ta6mmia 8— IlepeueHb MeYaTHBIX U DJICKTPOHHBIX YICOHBIX H3JaHUN

Mudp/ URL anpec

KommuectBo
AK3EMILISIPOB B
OHOIHOTEKE
(xpome
AIEKTPOHHBIX
9K3EMILISIPOB)

bubnuorpaduyeckas ccpuika

https://urait.ru/bcod
e/512502

'nuaka, H. JI. O6miast xumust B 2 T.: y4eOHUK ISt By30B /
H. JI. I'nunka ; nox penakuueii B. A. Ilonkosa,

A. B. babkoBa. — 20-e uzn., nmepepad. u mon. — MockBa :
N3znarensctBo FOpaiit, 2023. — 353 ¢. — (Briciiee
obpasopanue). — ISBN 978-5-9916-9353-0

http://lib.aanet.ru/jirb
is2

Xumusi. OCHOBHBIE CTEXHOMETPUUECKHUE 3aKOHBI, CTPOCHHUE
BElIeCTBa, TEPMOANHAMHKA, KHHETHKA, PACTBOPBI,
ANEKTPOXUMHUS: [ DIEKTPOHHBIN pecypc| : yueOHoe
nocob6ue / T. E. Kpsuona, T. 1. ®omuuena ; C.-Iletepb.
roc. YH-T a3pOKOCM. IPUOOPOCTPOCHHUS. - DIEKTPOH.
TekcToBbIe AaH. - Cankt-IletepOypr : U3a-so ['YAIL,
2020. - 148 c.

Xumus. Knaccbl HeOpraHn4ecKkux COeIMHEHUM: yueo.

nocobue / T. E. Kpsutosa. — CII6.: 'YAIL 2024. — 44 c. 15

https://znanium.com/
catalog/document?id
=425379#.~:text=htt
p%3A//pilotLZ.ru/fil
es/10512/

O6mmas u Heoprannyeckas xumus : B2 1. T. 1 : 3aKoHbI u
KOHIICTIIIUH : yaeOHoe rmocodue / mox pen. akanemuka PAH
A. 1O. lluBanze. - 2-¢ u3a. - Mocksa : Jlaboparopust
3HaHui, 2022. - 495 c. - (YueOHuUK 17151 BBICHIEH IIKOJbI). -
ISBN 978-5-93208-576-9. - Tekct : anmekTponHsbIit. - URL:
https://znanium.com/catalog/product/1984044

https://urait.ru/bcode
/432806

Heopranunueckas xumus: YuebHoe nocodue Juisi By30B
I'ensman M. U., FOctparos B. I1.M3garenscTBO "Jlanp"
3-e u3x...crep., 2025 — 528c.

7. TlepedyeHb AIEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
nH(}OPMaIIMOHHO-TEIIEKOMMYHHUKAITMOHHON ceTu «HTepHEeT»

[MepeueHnb AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB UH(OPMAIIMOHHO-
TEICKOMMYHUKAIIMOHHOH ceTn  «MHTepHeT», HEOOXOAWMBIX [UIi OCBOCHUS JWCIMIUINHBI
npuBezieH B Tabnmue 9.

Tabmunma 9

— TIlepeuenp 2JIEKTPOHHBIX O00pPA30BATENBHBIX PECYPCOB HHGOPMAIIMOHHO-

TCHCKOMMYHHK&HHOHHOﬁ CCTHU ((I/IHTCpHCT»

URL anpec HanmenoBanue

http://www.xumuk.ru/

Calit 0 XuMHu

http://www.hemi.nsu.ru

OCHOBBI XUMHUH:
00pa3oBaTeNbHBIN CAaUT AT
CTYJAEHTOB

8. Ilepeuenp MHPOPMALTMOHHBIX TEXHOJIOTUI

8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHsI, HCIIOB3yeMOTO TIPH OCYIISCTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUIHHE.
[TepeueHs UCTIOIB3yEMOTO MMPOTPAMMHOTO OOECTICUeHHs TIpeicTaBieH B Tadsmie 10.



https://urait.ru/bcode/512502
https://urait.ru/bcode/512502
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https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
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Ta6mmma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHUs

Ne i/t

Haumenosanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX

OCYIIECTBIICHUU 00Pa30BaTEILHOrO MPOIIecca MO JUCIUILTHHE
[lepeuenr WCHONB3yEeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTABICH B
Tabymue 11.

Tabmuua 11— Ilepedyenp HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

CUCTCM,UCIIOJIB3YCMbIX

pu

Ne i/t

Haumenosanue

He npenycmorpeno

00pa3zoBaTeNbHOIO MpoIiecca Mo JUCHUIIINHE, TIPeCcTaBIeH B Taonuiel 2.

9. MarepuaiabHO-TeXHHUYECKas O0a3a

CoctaB MaTepHambHO-TEXHHYECKON 0a3bl, HEOOXOAMMOUN

Tabmuua 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

JUIA

OCYILIECTBIICHUS

Howmep aynutopun

g;_)n HanmeHoBaH#e COCTaBHON YacTH MaTepHAIbHO-TEXHUYECKOH 0a3bl | (pu
HEOOXOAMMOCTH)

1 | JlekunoHHas ayJUTOPHS C UCIIOJIb30BAHUEM JEMOHCTPALIMOHHBIX 32-01 (I'acremno,15)
Tabnuu u cxeM, [lepuonnyueckoil cucTeMbl XUMHUYECKHUX 3JIEMEHTOB
. 1.MenneneeBa, 00pa3iioB MUHEPAIOB, MOICIICH
IPOCTPAHCTBEHHBIX PEUIETOK.

2 | Cmenmanu3upoBaHHAs XUMHUYECKas JIaOOpaTOpHs C 33-02, 33-04
UCIOJIb30BaHUEM JEMOHCTPALMOHHBIX IJIaKaToB, Jabopatopubix | (I'actemno,15)
CTEHJIOB M YCTaHOBOK JUIsI OTIPEJICIICHUS SKBUBAJICHTA METAJLIa,

U3MEPEHUS JEKTPOIHBIX MOTEHLUAIOB, CKOPOCTH KOPPO3HUHU-
METAaJUIOB - MIJUTHBOJIBTMETPBI; aHATUTHYECKUE U DIIEKTPOHHBIE
BeChl; JJabopaTtopHble pH-MeTpsl, HEHTPU(YTH U KaJIOPUMETP.
No Howmep aynuropun
W HanmMeHoBaHMEe COCTaBHOM YacTH MaTepHaIbHO-TEXHUUECKOH 0a3bl | (pu
HEe00X0IMMOCTH)

1 | JlekuroHHas ayguTOPHs C UCTIOJIH30BAHUEM JEMOHCTPAIIMOHHBIX 32-01 (T'acremno, 15)
TabmuI U cxeMm, [leproandeckoi CHCTEMBI XUMUYECKUX JIEMEHTOB
J.N.MenneneeBa, 00pa3ioB MUHEPAJIOB, MOJIEIEH
IPOCTPAHCTBEHHBIX PEIIETOK.

2 | Cmenmanu3upoBaHHas XUMHUYECKas J1JabopaTopus C 33-02, 33-04

UCIOJIb30BaHUEM JEMOHCTPALMOHHBIX TJIAKATOB, J1AOOPaTOPHBIX
CTEH/IOB M YCTaHOBOK JUIsl ONPEJEJICHNS SKBUBAJIEHTA METAJLIa,
M3MEPEHUS JIEKTPOJHBIX MOTEHIIMAIOB, CKOPOCTH KOPPO3UU-
METAJIJIOB - MIJIJIUBOJIbTMETPbI; aHAIUTUYECKUE U SJIEKTPOHHBIE
BeChl; JJabopaTtopHble pH-MeTphl, HEHTPU(YTH U KaJIOPUMETP.

(T"actenno,15)

10. OueHouHbIE CpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTecTaIliun
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTeCTalluu
o0ydaromuxcs Mo AUCHUIUINHE MPUBEACH B Tadbnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS IPOBEACHHSI POMEKYTOTHON aTTeCTaIlUN

By npoMexyTo4HOM arTecTaluu

HepequL OILICHOYHLIX CPCACTB

JnddepenunrpoBaHHbIi 3a4ET

Crucok BONPOCOB;




‘ TecTsl,

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHI C(POPMHUPOBAHHOCTH (OCBOCHU)
KOMIIETEHIIMH 00y4YarolMMHCs MPUMEHseTCsl 5-0ayulbHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBejeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BAThCS
100-6amtpHas  mIKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHCTEMBl  YHHBEpPCUTETa,  IpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMITETCHIIUI

OI11eHKa KOMITETEHIUN

Xa AKTCPHUCTHUKA C(DOPMUPOBAHHBIX KOMHGTCHIIPIIZ
5-0ayuipHad IIKaia PaKTep (bopvmp

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepua;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €T0 HU3JIaraeT;

— ONMpasch Ha 3HAHUS OCHOBHOW W JONOJHHUTEIBHOH IJUTEPaTypBhl,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJIOKEHHUS C MPAKTUYCCKOM
JIeSTEIbHOCTHIO HAIPABIICHHUS;

— yMeJ0 00OOCHOBBIBACT U APTYMEHTUPYET BBIBHIa€MbIC HM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJTHO BJIAJICET CUCTEMOH CIICIMAIN3UPOBAHHBIX ITOHSATHIA.

COTIIMYHO»
(GavTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAaMMHBIA MaTepHall, TPaMOTHO U
0 CYUIECTBY WU3JaracT €ro, OIUPAasCh Ha 3HAHUA OCHOBHOM
JUTEPaTyphl,

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTUYCCKOH JCSATEIbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAy4YHbIE ITOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIAJCCT CHCTEMOM CIICIMAIM3UPOBAHHBIX MOHSITHIA.

«XOpOoLIO»
<Ga4YTCHO»

— oOyuyaromuiicss yCBOMWJI TOJIBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONMHUpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPATYPHI,

— JIOMyCKaeT HECYIIECTBEHHbIE OMMOKN U HETOYHOCTH;

— UCIIBITBIBAET 3aTPYJHEHUs B MPAKTUYECKOM NPUMEHEHUU 3HAHHUU
HallpaBJICHUS;

— cnabo apryMeHTUPYET Hay4YHBIC MTOJ0KEHNS,

— 3aTpyAHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIIECHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX OHSITHIA.

«YHAOBJICTBOPUTCIIEHO»
GavTCHO»

— oOyJaroluiicss He YCBOWJ 3HAYUTENBbHOM 4YacTh MPOrpaMMHOTO
MaTepuana,

— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPH
paccMOTpEeHHH MPo0JieM B KOHKPETHOM HalpaBlIeHUY;

— UCTIBITHIBAET TPYJHOCTH B MPAKTUUECKOM MPUMEHEHUH 3HAHMUIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIEC TIOJIOKEHUS;

— He GOopMYJIHPYET BBIBOJIOB M 0000IICHU.

«HCYOOBJICTBOPUTCIILHOY
«HEC 3a4TCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bompocs (3amaun) ass 9K3aMeHa mpeIcTaBIeHb! B Tabuie 15.

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

Kon

Ne /m [Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa
WHAMKATOpa

Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

Bompocsr (3amaun) aiist 3ageta / qudd. 3aueTa npejpacraBieHsl B Tadbmuie 16.




Ta6mmma 16 — Boripocs! (3agaun) mis 3aueta / qudd. 3avera

Ne i/t

[Tepeuens BompocoB (3a1a4) ans 3a4dera / qudd. 3adera

Kon
WHJIHUKATOpa

1.

CdopmynupyiiTe OCHOBHBIE TIOJIOKEHUSI KBAHTOBOM MEXaHUKHU:

1. 3anumute ypaBHeHWe [lmanka, maiiTe OOBSCHEHUE TIOHSATHIO
KBAHTOBAsl YHEPTHs

a. JlaiiTe XapaKTEpUCTUKY U ONPEIEICHUE ITOHATUIO KOPILYCKYJISPHO-
BOJIHOBOM JTyaliu3m

0. 3anummute YpaBuenue Jle-bpoiins, JalTe MOHATHC IJIVMHEI
BOJIHBI Jle-bpoiins.

2.3anummure MaTeMaTHYIECKOE COOTHOIIIECHHE [Tpuniuna
HeonpeneaeHHOCTH | elizenbepra, (HU3NYECKUNA CMBICIT .

OIIK-1.3.1

ChopmynupyiiTe omnpenencHue MOHATUS «aTOM», aTOMHOE Spo,
JaiiTe OmpeAeiicHHe, YKaKHUTE Ha COCTaB aTOMHBIX siZEp.
ChopmynupyiiTe omnpeseseHue U MOHATHE BOJHOBON (DYHKITHH.

OIIK-1.3.1

3ammmurte YpaBHenue Ilpenunrepa ans  aromMa  BOAOpoOZa.
Cdopmynupyiite nonstiue BoiHOBOW GyHKuuH, [laiite onpenenenue
KBanTOBBIM uncnam, ux ¢usnueckuii cMmbica. [IpuBenure npumepsl
3all0JHEHHUsST aTOMHBIX OpOWTaNel 3JIEKTPOHAMHU, JaiTe MOHATHS
IIpuauuny 3anpera Ilaynu, IlpaBuny Xynza, IIPaBUILY
KI1e4koBCKOro.

OIIK-1.3.1

Cdhopmynupyiite nonstue I[lepuoanyeckoil cHCTEMBbl 3JIEMEHTOB.
Haiite onpenenenue Ilepmoamueckomy 3akoHy MeHaeneeBa, u
chopmynupyiiTe  coBpeMeHHoe ompeneneHue Ilepuonudeckoro
3akoHa. Jlaiite ompenenenue rpynnsl, nepuona B IIC. [laiite
00BbCHEHUE TaKUM IOHATHAM, KaK aHAJIOTH, B 4YEM 3aKIIOYACTCS C
CYTb 3TOH 3aKOHOMEPHOCTH.

OIIK-1.3.1.

Cohopmynupyiite u naiite omnpeneneHue TaKUM TMOHSATHAM, — Kak
paauyc aToMOB M MOHOB, SHEPrUM  HMOHU3ALUMHU, CPOJACTBO K
JIIEKTPOHY, ANEKTPOOTPHULIATEIBHOCTb, OKHUCJIUTEIBHO-
BOCCTAHOBUTENbHASI  CIIOCOOHOCTD. [IpuBenure mnpumepsl U
OOBSICHUTE 3aKOHOMEPHOCTh HM3MEHEHHs] CBOUCTB IO MEPUOAY H IO
rpynme.

OIIK-1.3.1

Cdhopmynupyiite moHsTHE XMMHUYECKOH cBsI3u. HazoBUTE OCHOBHBIE
XapaKTePUCTUKHU X.C. Onumure KBAaHTOBO-MEXaHUYECKHUE
IIPEACTABICHNUS O MPUPOAEC XMMHUYECKON CBs3M, Teopusd Ieitiiepa u
Jlonpona, paiite moHATHe OOpa3OBaHHA JABYXaTOMHOH MOJIEKYJIBI.
JlaiiTe 00BsICHEHHE METOJly BaJIECHTHBIX CBs3ed, ykaxure Turbl XC.
IIpuBenure npumepsl. KoBameHTHas CBSA3b, JaTh OIPEACIICHHUE,
IIPUBECTH IPUMEPHL.

OIIK-1.3.1

ChopmynupyiiTe MOHATHE XUMUYECKON CBsI3U. HeBaJeHTHBIC THIIBI

XUMHUYECKON CBA3M: METAJIIMYECKas, JaNTe OINpEAENIEHUuE TaKoil
CBA3M M  OOBSICHUTE MEXaHHU3M OOpa30BaHMsI 3TOM XUMHUYECKOU
CBSI3U.

OIIK-1.3.1

Jlaiite onpeneneHne yHUBEPCAIbHOMY KBAaHTOBO-XUMHYECKOMY
METOAy  omucaHusi  xumudeckoi  cB3um  (MMO)  meronmy
MoJeKkyJspHbIx opoutaneit nimn (JIKAO), npuBenute nmpumeps u
OIpeieNIuTe NOPSAOK CBSI3U, MATHUTHBIE CBOMCTBA.

OIIK-1.V.1

ChopmynupyiiTe TOHATHE THOPUAM3AIMM ATOMHBIX OpOHTameil.
[lepeuncnure Buabl TuOpunn3anuii. Jlaiite onpeneneHrne MOHITHS O
MOJSAPHOCTH  MoJIeKynd. IlpuBenure mnpumepsl TOJSPHOM U
HEMOJSIPHON MOJIEKYJIBI.

OIIK-1.3.1
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ChopmynupyiiTe  ompenerneHne  paguoakTHBHOCTU.  HazoBute
Ba)XHEHIIIME CBOWCTBA PaJMOAKTUBHOTO W3Iy4YeHHsA. o -,B- , 7 -
U3IIy4YECHHUS. [Haiite onpeeIeHue OCHOBHOT'O 3aKOHa
panuoakTUBHOro pacnazna. [aiire omnpenenenue Koncranre pacmana

(1)

OIIK-1.V.1

11.

Chopmynupyiite moHsATHE XWUMHYECKOH TepMOAWMHAMHKH. JlaiiTe
orpeziesieHue IOJIHOM SHEpruM CUCTeMbl, €€ (u3mveckuii cmbici,
chOpMyJIUPYHTE TEPBHIA 3aKOH TEPMOJUHAMHKHU. HAIUIINATE
yYpaBHEHUE NEPBOT0 3aKOHA TEPMOAMHAMUKH.

OIIK-1.V.1

12.

Chopmynupyiite mnoHsITHE XUMHYECKOH TepMoauHamuku. [laiite
orpeziefieHue CBSI3aHHOW HSHEPTrUU CUCTEMBI, €€ (PU3UYECKUN CMBICI,
chopMyUpyiiTe  BTOpPOH  3aKOH TEPMOJMHAMUKH, HAIUIIUTE
YpaBHEHUE BTOPOrO 3aKOHA TEPMOJIMHAMHUKHU.

OIIK-3.V.1

13.

Chopmynupyiite moHsITHE XUMHYECKOH TepMoauHamuku. [laiite
omnpenenaeHue cBoOoHON sHeprun ['mb6ca e€ Gu3nueckuii cMbICH,
HAIUIIATE ypaBHeHHE [nO0Oca, yKaXuTe KPUTEPUH MPOTECKAHUS
peakuuii. 3anuIIMTE YacTHYH) [POU3BOJHYIO  YUHUTHIBAIOIIYIO
3aBUCUMOCTh dHeprun ['mb0ca oT cocraBa cuctemsl. Jlalite moHsTHE
XHUMHUYECKOr0 NOTCHIHMAIA.

OIIK-3.V.1

14

ChopmynupyiiTe moHsATHE XUMHYECKOM KHUHETUKH. JlaiTe
ONpEeNEeJICHUEe OCHOBHOIO IOCTYyJlaTa XUMHUYECKOH KUHETHKH.
ChopmynupyiiTe MoHSATHE MOJEKYISIPHOCTH PEAKIMH U TOPSIKA
peakLuu. [lepeuncnure QakTopsl BIAUSIONUE HA CKOPOCTH
XUMHUYECKON peakuuu. YpaBHeHHE AppeHuyca, ypaBHeHUEe BaHT-

I'odda.

OIIK-3.Y.1

15.

ChopmynupyiiTe mnonsTue  pacTBopa. HazoButre  OCHOBHBIC
XapaKTEPUCTUKH pacTBopa. JlaiiTe moHATHE O CrIoco0ax BHIPAKEHUS
KOHIIEHTPAIIUH PacTBOPOB, KAaKWE BHUJIBI KOHIICHTPAIIUH CYIIECTBYIOT.
Hanummute hopmyinst ais ux pacuérta (M, N,Cm, T, %, o)

OIIK-1.B.1

16

Chopmynupyiite ompenesecHue MOHSATUS «KOJUIUTaTUBHBIE CBOWCTBA
pactBopoBy». JlaiiTe ompeneneHne TaKuM MOHATHAM, Kak JUQy3us,
ocMoc, ocMoTuueckoe nasieHue. Chopmynupyiite 3akoH Bant-
I'opda u 3akonsl Paynsd. YkaxuTe 3aBHCHUMOCTb TeMIIEpaTyphl
KpUCTAJIM3all ¥ KUIICHUA OT KOHICHTPAIMKU pacTBOpa.

OIIK-3.B.1

17

ChopmynupyiiTe TOHSATHE 30HHOM TEOPUM KPUCTAIIOB, JHaiiTe
ompeAesieHue  pealbHbBIX  KpucTauioB. JlaliTe  omnpeneneHue
HECTEOXUMETPUUYECKUX COEIMHEHUM WM COECIMHEHUM NMEePEMEHHOI0
COCTaBa, MPUBEANTE MPUMEPHI KPUCTAJUIOB MTEPEMEHHOTO COCTaBa

OIIK-3.V.1

18.

Chopmynupyiite nonsartue pactBopa. JlaiTe onpeneneHue cocTaBy
pactBopa. Kakue arperaTHble COCTOSIHMSI pacTBOpoB Brl 3Haere
XKunkue pactBopsl. [laliTe ompeneneHue W (U3NYECKUNA CMBICIT
TaKOIo SIBJIEHUS, KaK, JJIEKTPOJIUTHYECKAs TUCCOIHALUSI PACTBOPOB.
[TpuBenuTe NpUMEpBHI.

OIIK-1.V.1

19

ChopmynupyiiTe TOHATHE  DJIEKTPOJIMTA,  JAWUTE OIpEaeIIeHHue
CWJIBHOTO M cjaboro siekTponuTta. JlaliTe ompeneneHue CTElneHu
nuccoumanuu. [lpuBenure npumepsl. 3aNUIIATE 3aKOHBI Payns mis
DJIEKTPOJIUTOB, U30TOHHUECKUN KO DULIMEHT, PU3UIECKHIT CMBICIL.

OIIK-1.V¥.1

20.

ChopmynupyiiTe TOHSATHE:  BOJOPOAHBIA TMOKa3aTenb.  Jlaiite
Ompe/ieJIEHue HMOHHOIO MPOU3BeAeHUs BOJbl. Hanuimmre ypaBHeHHe
JUIsl pacuéra BOJIOPOAHOIO MOKA3aTesl.

OIIK-3.B.1

21.

ChopmynupyiiTe  omnpeAelieHHe TaKuX MOHATUH Kak: [ uaponus
coJieli, MOHHO-OOMEHHBIC PEaKIMU, TMEePEUUCIUTE BUIBI TUAPOIIN3A,

OIIK-1.V.1




npuBeAUTE HpUMeEpbl (Tpu Tuna rujgponusa). Ompepenure  pH-
pacTBOPOB FMAPOIIN3a, JAWTE ONpeeseHe COBMECTHOIO THIPOIIN3a,
IPUBEAUTE IPUMEPBHI.

22.

ChopmynupyiiTe MOHATHE MPOM3BEACHHUS pacTBOpuMOCTH. JlaiiTe
omnpezeneHue  mporecca pactBopeHus. Jlalite  ompeneneHue
HACBIIICHHBIX ~pacTBOpoB. JlaiiTe ompeneneHue KOHCTAHTBI
pPacTBOPUMOCTH, BBIYMCIICHHE PACTBOPUMOCTH B MOJIB/JI, I/J1,

OIIK-3.V.1

23.

ChopmynupyiiTe MOHSATHE OKHCINTENTEHO-BOCCTAHOBUTEIBHBIX
npoueccoB.  Jlaiite ompeneneHue OKUCIUTENb, BOCCTAHOBUTEIIb,
MPUBEINUTE IPUMEPBl U YKAXKHUTE, B KAKUX CIy4yasX MOXKET OJAMH U
TOT XKe SJICMCHT BBICTYIIATh KaK OKHCJINTCIIb HJIn KaK
BOCCTAHOBUTEb.

OIIK-1.B.1

24.

Chopmynupyiite TnoHATHE «DNEKTPOAHBIA MOTeHIHMAM). [laiiTe
omnpezeneHue M (GU3NYECKUN CMBICT JABOWHOTO  3JIEKTPUUYECKOTO
cinos.  OOBSICHWTE sIBIICHUS CKayka IMOTeHIMaia.  Hamummure
ypaBHeHue HepHcra.

OIIK-3.3.1

25

ChopmynupyiiTe TOHITHE TadbBAaHUYECKOIO JJIEMEHTa, JalTe
OTpe/ieNieHue TMOHATUS «IJIEKTPOA» B AJIEKTPOXHUMHUHU, HAIMUIIUTE
ypaBHeHue HepHcTa, ykaxure, Kakue IpPOLECCH MPOTEKAIOT Ha
KaTo/e, a KaKue Ha aHoje. 3alUIIUTe TOKOOOPa3yIIIyI PpPEeaKIHio
JUISL  TaJbBAaHUYECKOIO D3JEMEHTa M CXEMYy TIajlbBaHUYECKOTO
snemenTta. JlaiiTe ompeneneHue >MEKTPOTUTHUECKOrO KIIH0Ya, €ro
(bu3nYECKUN CMBICI.

OIIK-3.3.1

26

Chopmynupyiite noHATHE 3JEKTPOJIM3a PACIUIABOB M PacTBOPOB,
JaiiTe OmpeleNieHHe J3TOr0 SBJICHUS,  HANWIIATE  TPOLECCHI
NpoTEeKaloIlMe Ha aHOJAe M Ha Karoje. Hamwmmre ypaBHEHUE
@apaness Ui ANEKTPOIH3a, OOBACHUTE (PU3MUECKUI CMBICT ,JIaiTe
OTpeieIeHHE EKTPOXMMUYECKOTI0 SKBUBAJICHTA.

OIIK-1.B.1

27.

Chopmynupyiite nmoHaTue Koppo3usi MetamuioB. HazoBure ¢dakTopsl,
BIUSIONIME Ha KOpPpo3uio MeTauioB. OOBSCHUTE MEXaHU3M
KOPPO3MOHHBIX TMporeccoB. HazoBute cmocoObl 3amMTBl  OT
KOPpO3UH.

OIIK-3.3.1

28.

Chopmynupyiite  mouHsTHE crasu. HazoBute  OCHOBHBIE
KOHCTPYKLUMOHHbIE ~MeTajuibl. CBoiictBa  AmtoMuHus, Xpoma,
Keneza, mx mnomydeHune u padUHUpPOBAHHME, WCIOJIb30BAaHUE B
CaMOJIETOCTPOEHUH U MPUOOPOCTPOCHUH.

OIIK-3.V.1

29.

CdopmynupyiiTe TOHATHE MOJUMEPOB, CTPOCHHE IMOJIMMEPOB H
CroCcOObI  TOJYYEHHs, HA30BUTE TMPUMEHEHHE TIOJIMMEPOB B
MPOMBIIIJICHHOCTH

OIIK-3.V.1

30.

ChopmynupyiiTe TOHATHE XUMHUYECKOW HIECHTU(DUKAIIUN BEIECTB,
HazoBute MeToabl KOJMYECTBEHHOro aHanu3a. Kakue BUIbI
WHCTPYMEHTAJIPHOTO aHAJIN3a BbI 3HAETE.

OIIK-3.Y.1

MpeJICTaBICHbI B Ta0nwmie 17.
Tabauna 17 — IlepeyeHb TeM Juisi KYpCOBOT'O TPOEKTUPOBAHMSI/BBIIOJIHEHUSI KYPCOBOM pabOThI

[lepeuenp TeM s KypcOBOTO MPOEKTHUPOBAHHUSA/BBIIIOJIHEHUSI KypCOBOM paboThI

IpeJICTaBICHBI B Ta0wmIe 18.

No /1 [TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS
- KYpPCOBOM paboThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel  u1s1  mpoBelneHUsT NPOMEXYTOUHOM aTTECTallMM B BHJE TECTUPOBAHMUS




Tabmumma 18 — [IpumepHsIid TepedeHb BONPOCOB ISl TECTOB

Ne i/t

[TIpumepHBIil EpedeHb BOMPOCOB [IJIs1 TECTOB

Kon
WHAMKATOPA

[IpounTaiite 3aaHKe ¥ 3aUIITUTE pa3BEPHYTHIH 000CHOBAHHBIN OTBET
Kakue KBaHTOBBIC YHCIIA MOTHOCTHIO XapaKTEPU3YIOT SHEPTUIO
AJIEKTPOHA

Omanon omeema: B keanmosoii mexanuxe kaxcoas AO onpedensiemcs
mpems K8aHMOoBbIMU YUCIAMU. N -2/la8HOe KBAHMOB0E YUCIIO,
onpedensiem obwull 3anac snepauu (npunumaem 3uavenus 1,2,3 u m.o.
00 o©)

| —opbumanvHoe Keanmosoe 4ucio onpeoensien opoUmMaIbHblli MOMEHM
Koauuecmaa 08udcerull dnekmpona (npurnumaem 3uadenus 0,1,2,3 u m.o.
00 N-1). KasicOoomy 3HaueHuro 21asHoeo K8aHmo8o2o 4ucid,
coomeemcmayem N 3HAUeHUll OpOUMANILHO20 KEaHMo8020 yucia l.
OpbumanvHulil MOMEHM KOIUYeCmea 0sudiceHull, smo eekmop, (L) ezo
abCoNIOMHAsL 8eNUYUHA NPUHUMAEN CIPO20 ONPedeNEéHHble KBAHMO8ble
3Hayenus. Taxum obpaszom, 0bo3HaueHue 1100020 NOOYPOBHS.
onpeoensiemcs 08yMs K8AHMOBLIMU YUCIAMU, 2IAGHBIM U OPOUMATIbHBIM
Keanmogvimu yuciamu. L

M, — MazHumHoe K8AHMOB0e YUCIO ONpeoensien 603MOICHbIE 3HAUEHUS

npoexyuu OpoUmManrbHO20 MOMEHMA KOAUYeCmEa O8UNCEHUS JIeKMPOHA
Ha uxkcuposanHoe HanpasieHue 8 NpOCmMparcme.
My — CnUHOB0€E KBAHMOBOE YUCTIO — COOCMBEHHLIL MACHUMHBI MOMEH

umnyibca, npoeKyusa 6eKkmopa CnuHa Ha 0np€a€.7léHHO€ HanpaejleHue

1

BHEULHE2O NOJIAl, MOHCEM NPUHUMAMb 3HAYEHUA mS :i -,

2
Taxkum 0bpazom NOAHYIO IHEPIUIO INEKMPOHA XAPAKMEPUIVIOM
N -enagnoe Ke8anmogoe Yucio u |-opoumanvHoe K8aHMOBoe YUCIIO

OIIK-1.3.1

[IpounTaiite 3aanue, BHIOEPUTE MPABUIHHBIA OTBET U apTyMEHTUPYHTE
3TOT BBIOOP.

B aTome, anekTpoHHas popmyiia KOTOpOro
1522522p°3s23p°3d194524pP4d°35s2, ... BaEHTHBIX PNEKTPOHOB ...

a.3; b. 2;

c.9; d.5;

Apeymenmupogannuiii omeem.:

CoenacHo 21eKmpoHHO20 NACKOPMA , ONPeOeUM NeMeHm, IMo HUOOULI,
Ha GHeWHell INeKMPOHHOU OpOUMANU HAX00SAMCST 2 CRAPEHHBIX
aneKkmpona Ha 5% - nodypoeune , Komopule 8030YucOasCh nepexooam Ha
5-p! noodyposens a maxace 3 anexkmpona na 4d*-nooyposne, maxum
o6pazom 5 necnapennvix snexmponos(5s5ptad®) onpeoensiom
KOIUYeCmE0 8AJIeHMHbIX JJIEKMPOHOS.

IIpaBuabHbIii oTBeT: d

OIIK-1.3.1

[TpouuTaiiTe TEKCT, BRIOEPUTE MPABUIIBLHBIN OTBET U 3AIMIIIMTE
MOCJIEA0BATEBHO DIIEMEHTHI B ITOPSIKE YBEJIMYEHUS CIIMHOBAJIEHTHOCTH
JUTS CTIEYIOIINX DJIEMEHTOB B BO30YKIEHHOM COCTOSHHH.

a.Al ; b. Mn;

d. Be; e. As

Koy npasuivioco omsema. d, a,e,b

OIIK-1.V.1

[IpouuntaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE. K KaXk/10M mO3ULIUH,
JTAHHOM B JICBOM CTOJIOIIE, MOA0EPUTE COOTBETCTBYIONTYIO TO3UIIHIO B

OIIK-1.V.1




paBoM crojoue. Ha BHEIIHEM 3JeKTPOHHOM YPOBHE HAaXOIUTCA :

a. Sc; 1. 3 anexTpoHa
b. Sh; 2. 4 sneKTpoHa
d. Ge; 3. 1 sniekTpoH

e. Si 4. 2 sneKkTpoHa

5. 5 2JIEKTPOHOB
6. 6 SJIEKTPOHOB

KJll04 npasujlbHoco omeema.

a b d e
4 5 2 2

[TpounTaiiTe TEKCT, BEIOEPUTE MPABHIbLHBIC BAPUAHTHI OTBETA U
3aIUIIATE APTYMEHTBI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.

W3 npe y105keHHOT0 TIepEYHs BEIIECTB BHIOCPHUTE BEIIECTBA HOHHOTO
CTPOCHUS B KOTOPOM MIPUCYTCTBYET KOBAJICHTHAS TIOJISIPHAS CBSI3b:

1. XmopoBogopon, 2.Kap6onar narpusi, 3. Oxcun cepsl (1V), 4. AMmuak,
5. Cynsdar xeneza(ll)

IIpasunvhoiti omeem:2,5.

Obocnosanue: HOHHYIO KpUCMALIUYECKYIO CIMPYKIYDY UMEIOm
geuyecmsa 8 y3nax KOmopbix HAX00AMCs UOHDL, HO CIIOHCHbLE UOHDL
006paA3YIOMCsL U3 INEMEHMOE ¢ PA3HOU dNeKmpoompuyamenvHocmoio. Kak
mo CO3? ¢ kapboname nampus u SO4> 6 cynvgpame gcenesa, 20e medncoy
KUCTIOPOOOM U DNeMEHMOM KOBALEHMHASL NOJAPHAsL ¢6513b. Takum
006pA30M CONU UMEIOM UOHHYIO C653b, HO CIIOJCHbIE UOHBL 6HYMPU
KPUCMANI08 UMEION KOBAJIeHMHYI0 noasapuylo. OcmanvHole
NpeoNodCeHHblE Beuecmed UMeIOm MONEKYIsAPHbIE CIPYKMYpPbl

OIIK-2.3.1

[TpounTaiiTe TEKCT U 3aNUIINTE Pa3BEPHYTHII 00OCHOBaHHBII OTBET.
Haiite onpeseneHne BOJIHOBOW (QyHKINHU, YKAKUTE ee (PU3NUIeCKUi
CMBICIL.

Omanonnwviii omeem.3aKOHbL OBUNICEHUS YACTUY 8 KEBAHMOBOU MEXAHUKE
gvipadicatomes ypaenenuem Llpéounzepa. Omo ypasnenue
npeocmasisiem coooti oughghepenyuanvHoe ypasHeHue 8 YaCmHulx
npou3B00HbIX. DMO YpasHeHue Onucvlaem nogeoenue d1eKmpona 6
amome, Mo ecmbv C653bl8aen SHEP2UIO CUCEMbL C €€ BOTHOBbIM
oguodicenuem. Taxum obpazom éonnosas pyukyus (¥ )xapaxmepusyem
8EPOAMHOCIb HAXO0JCOCHUS DIEKMPOHA 8 NPOCMPAHCIEe, MO eChlb
@usuyecKkuli cMuicl, 2mo 001ACMb 8 NPOCMPAHCIMEE, 20e 8ePOIMHOCIb
HAXONCOEHUS INeKMPOHA MAKCUMATIbHO, MY 001acmb HA3bleaem
opbumarnvio.

OIIK-2.3.1

HpO‘-II/IT aiiTe TeKCT , BBI6CpI/ITC HpaBHJ’IBHBIﬁ OTBET 4 3allUIINTEC
apryMeHTbI, 000CHOBBIBAIOIINE BBIOOP. Pacmonmoxxuts smemenTs! A
NOATPYUIIBI B OPAAKEC YCUIICHHUA MCTAJINIMYCCKUX CBOICTB:

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

Apeymenmuposannwiti omeem. C ygenuueHuem amomHo2o paouyca

OIIK-1.3.1




yeeauduearonmcs 60CCmaHosumelbHovle CGOIJCWICZ, mo ecnib

memaniuyeckue, paouyc 6 IICO 6 noopynne ceepxy 6nHu3 ygeiuuusaencs,

COOMBEMCMBEHHO U MEMANTUYHOCTb VEETUYUBACHICSL
Ilpasunvruiti omseem: a

[TpounTaiite TEKCT, BEIOEPUTE MPABHIBHBINA OTBET U 3aIUILIUTE
apryMeHTbI, 000CHOBBIBAIOIIKE BEIOOp OTBETA

B xnopuze kanbius CaCly ... xumuueckas cBsi3b.

a. HETOJISIpHAs KOBAJICHTHAS;

b. monsipHast KOBajIeHTHas,

C. NOHHAS;

d. metaynueckas

Omeem: Hounas,

Obocnosanue omgeema:CaCly, smo conv obpazasannasn snemenmamu ¢
As/0 >1.9, cea3b uonnas

OIIK-1.V.1

[IpounTaiiTe TEKCT U YCTAHOBHUTE MOCIEIOBATEIHLHOCTh METAIIIOB,
KOTOpbI€ BOCCTAHABIMBAIOTCS HA KaTOJI€ IPU 3JIEKTPOJIM3E PACTBOPOB
coneit: 1.Cynbdat menu,

2. Hutpar cepebpa,

3. Cynbdart xenesa,

4.Cynbdar nuHKa

Ilpasunvnoiti omeem:2,1,3,4.

OIIK-1.V.1

10.

[IpounTaiiTe TEKCT, BEIOEPUTE NMPABHILHBIC BAPUAHTHI OTBETA U
3aIlIMIIUTC APpIrYMCHTHI, O6OCHOBBIBaIOIJ_[I/Ie BbI60p OTBETOB. 13 quciia,
YKa38,HHI)IX B pS[Ily DJICMCHTOB BLI6epI/ITe DJIEMEHTHI, OJId1 KOTOpBIX
XapaKTCpHaA NOCTOSIHHAA CTCIICHb OKHUCJICHUA.

1.K, 2.Br, 3.1, 4.Mn, 5. Ca.

npasunvHslti omeem 1,5.

Obocnosanue: Ha snewineti 31ekmpoHHOU OpOUmManu y Kaius Haxooumcs

MOJILKO 0OUH INEKMPOH , HOIMOMY OH MONCEM 0moasams e2o u
nposenams cm oK +1, y kanvyus 2 91KMpona o1 Modicem omoasamay
MONbKO 2 271IeKMPOHA U NPOAGAAMb cm 0K +2.

OIIK-2.3.1

11.

[TpounTaiiTe TEKCT U 3aIUIINTE Pa3BEPHYTHII 00OCHOBaHHBIHN OTBET.
JlaiiTe onpesieNieHre TaJTbBaHMYECKOTO DIIEMEHTA.

Omanon omeema: I anveanuueckuti 21emenm, 5mo yCmpoucmea, npu
NOMOWU KOMOPO2O XUMUYECKAsL IHEP2UsL NEPEXOOUM 8 INEeKMPUUECKVIO
3a C4ém OKUCIUMENbHO-80CCAHOBUMENbHO20 npoyecca. Yempoiicmeo
npeocmasisem coootl 08a 1eKMpooa MEMALIUYECKUX, INEKMPOIUM U
anekmpoaumudeckutl kuoy. Ha anekmpooe (kamooe) npomexaem
npoyecc 60CCMAHOBICHUSL KAMUOHO8 HA 7leKmpooe( anode)npoyecc
OKUCTIeHUs Memaiia.

OIIK-1.3.1

12.

[IpounTaiite TeKCT, BBIOEpUTE TPABUILHBIN BApUAHT OTBET U 3aIHUILNTE
apryMeHTbl, 000CHOBBIBAIOIIME BEIOOP OTBETA.

3aKOH, KOTOPBIW I1aCUT, YTO KOJIMYECTBO ra3a, pACTBOPEHHOTO B
KUJKOCTH, IIPOIIOPLIMOHATIBHO €T0 NapLHUaAIbHOMY JABJICHUIO:

a. 3akoH JlanbTOHA

b. 3akon I'eii Jlroccaka

OIIK-1.V.1




C. 3akoH ['enpu

d. 3akon Payis

NpAGUIbLHBIL OMEem C.

Obocnosanue omsema. 3aKoH, no KOMOPOMY NPU NOCMOSAHHOU
memnepamype pacmeopumocms (KOHYeHmpayus) 2a3a 6 OaHHOu
HCUOKOCIU NPAMO NPONOPYUOHATILHA OABNEeHUI0 2MO020 2A3d HAO
PACmBOpoOM .ONUCan aneauuckum xumuxkom Y. I'enpu 3axon npueooen
JUWD OJI51 UOCANIbHBIX U NPEOebHO Pa30a6IIeHHbIX PACMBOPO8 U
negvicoxkux oasnenuil. Cm = K P, K — koncmanma I'enpu, -P-
napyuanvroe oagnerue, Cm — MONAPHAS KOHYEHMPAYUSL.

13.| IIpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIBHOCTD BO3PACTAHHS OIIK-2.3.1
3HaueHus PH UX BOJHBIX paCTBOPOB AJISl CIEAYIOIIUX BEIIECTB:
1. Cynbdar xenesza(lll)
2. Hutpart nutus ,
3. Cunukar Kanus,
4. Cepnas kucnota
Ipasunvnoiti omeem: 4 —1—2—3.
14.| IIpouuTaiiTe TeKkcT u ycraHoBuTe cooTBercTBUE. K kaxmoi mosunmu, | OIIK-1.3.1
JAHHOW B JICBOM CTOJIOIE, TOJOCPUTE COOTBETCTBYIONIYIO IMO3HIIAIO B
MPaBoOM CTOJIOIE
a......3s°3p%3d! 4s24p°4d° 1. Sc,
bo...... 4524p°4d195525p35d° 2. Ge,
d........ 4524p4d° 3. Sh,
Y 3523p230° 4. Si
Ilpasunvruviii omseem:
a b d e
1 3 2 4
15.| IIpounTaiite TekcT, BbHIOEpUTE mpaBUibHblE BapuaHThl oTBera u | OIIK-1.3.1

3aIUIIATE APTYMEHThI, 000CHOBBIBAIOIINE BEIOOP OTBETOB.

@opMmysel sl pacdeTa W3MEHEHMs SHTAIbIIMM U SHTPONUU B XOE
XMMHYECKOHN peaKIMH, IPOTEKaoel o ypaBHeHHI0 2A + 3B = C + 4D,
uMeeT BUJ: ...

8. AH . = (AHc + AHp) - (AHA + (AHs);

b. AH . = (AHc + 4 AHp) - (2 AHA + 3 AHg);
¢. AH? s = (2 AHA +3 AHg) - (AHc + 4 AHp);
d. ASD, = (Sc +450) - (2 Sa + 356);

e. AS) o = (ASA + ASg) + (ASc + ASp)

0. ASD = (ASa + ASg) + (ASc + ASp)

Ipasunvhviti omeem. b, d.

Ob6ocnosanue omeema: CoenacrHo nepeomy u 6mopomy cedCmeuro
3akona I'ecca mennogou 3¢pghexm xum. peaxyuu pagen cymme Smanibnuii
nPOOYKMOG peakyuu ¢ y4Emom CmexuoMempuieckux Kodpouyuenmos
MUHYC CYMMA DHATLAULL UCXOOHBIX 8eujecma ¢ y4Emom




cmexuomempuieckux ko3¢ puyuenmos. [nsa snmponuiino2o s¢gppexma
AHANOCUYHO.

16.

[IpounTaiiTe TEKCT U 3aIMILNATE Pa3BEPHYTHIE 00OCHOBAHHBIN OTBET.
JlaiiTe onpenenenye pacTBopa, yKaKUTe CBOWCTBA paCTBOPOB U
CIOCOOBI BBIPA)KEHUS KOHIICHTPAIUH.
Omanon omeema: Pacmeop-3mo 00HOPOOHASL 20MO2EHHAS cCUCmemMd
COCMOAWAs U3 pACMEopUmens pacmeopeéHHO20 8ewecmed U NPOOYKmo8
ux ezaumooeucmaeust. (Uorvl, moaexyivt) OCHOBHOU XaAPAKMEPUCTNUKOLU
pacmeopa sgnaemcs eco cocmas. Cocmag onpedensiemcs
KOHYEHMPayusamu.

m

_ ™ o0 c -
o RERVARVRY
a YWOJIAPHAA. !

m

npoyenmuas: C

%(macc)

N~ 310
HOPMANbHAS. M-V

m_ e
C = oo moaw | ke

m
MOﬂﬂ]ZbHaﬂ : M sewecmea ’ mpacm@opumeﬂﬂ

OIIK-1.V.1

17.

IIpounTaiite TEeKCT, BEIOEpUTE MPABUIBHBINA OTBET U 3alUILUTE
apryMeHTbl, 000CHOBBIBAIOILIME BIOOP OTBETA, BEIOEPUTE BbIpAKEHHE
JUI KOHCTAHTBI PABHOBECHUSI CUCTEMbI OOPAaTUMBbIX PEAKLUi 715
CJIEYIOIIEr0 YpaBHEHUS
2N2(r) + O2(r) « 2N20 (1)
k= INOF .o INOL

[N,J’[O,] [N,1[O,]

N, T N,OJ?
ok=INTIOD g INOF

[N,O] [N,]

IIpasunvnoviii omeem: a
Obocnosanue:ons nobou cucmemol:aA+bB—cC+dD, Coenacro
KUHEeMUYeckoMy ypasHeHuo npsamoil peakyuu: =K -C»-Cle,

n
b=k -Cl.CP b= 1
v ¢ D 8 MOMeHm HACMYNnJ1eHUsl paHoBeCus v

3

00patHoIi:

kK-C»-C _k-Cx.CP ==K,

Taxum obpazom :

K =[C]* [D]d/ [A]a'[B]b, ciedosamenvHo omeem a

OIIK-1.V.1

18.

[TpounTaiiTe TEKCT U yCTAHOBUTE MOCIIEI0BATEILHOCTD B MOPSIKE
yBenmueHus: Macchl pactBopéHHOTo NaSO4, BemecTBa, 00BEMBI
pPacTBOPOB OJMHAKOBBIC, TNIOTHOCTh MPUHSATH =~ 1, €CJIM KOHIICHTPAIUs
3THX PacTBOPOB:

a. 0,1mporientHass  b. 0.1momnsipHast

c. 0.1nopmanpras  d.0.1 MonsTbHas

3amuiure COOTBCTCTBYIOIIYIO  ITOCJICAOBATCIBHOCTD 6yKB cJicBa

HAarpaso.
Ipasunvuviti omsem: a,c,d,b

OIIK-1.3.1

19.

IIpounTaiite TEKCT U ycTaHOBUTE cooTBeTcTBHUE. K Kak10i1 mo3unumy,
JAHHOM B JIEBOM CTOJIOLIE, HOJOEPUTE COOTBETCTBYIONLYIO MO3UIIMIO B

OIIK-2.3.1




mpaBoM cTonoie. Onpenenure UBeT HHANKATOpa - (heHondTaaeHa

a. KBr 1.ManuHoBbI#
b. NaOH 2.becuBeTHbIN
c. LiCl 3. KénTeiit

d. Na:COs 4. Cunni
NPABUILHBLIL OMEeN.

a b C d
2 1 2 1
20.| IIpounTaiiTe TEKCT, BEIOEPUTE NMPABUIIHHBIC BAPUAHTHI OTBETA U OIIK-1.3.1

3aIHIIUTE APTYMEHTHI, 000CHOBBIBAIOIIHE BHIOOP OTBETOB. Y KQXKHUTE
raJlbBAaHUYECKUE DIIEMEHTHI, KOHIICHTpAIUs cojieil paBHa 1 Momb/1, B
KOTOPBIX CBUHEI] BBITOHSICT (HYHKIIUIO aHOIA:
a. MeTHO-CBUHIIOBBIN C. CBHHIIOBO- HUKEJIEBLIHI
b. CBunioBo-1uHKOBbIN 0. CBUHIIOBO-CEpEOPSHbIIt
Ipasunvuviti omeem: @, d .
Obocnosanue omeema. /[ onpedenenus aHood, Heobxoo0umo
paccuumams pagHOBeCHblll NIeKMPOOHbIUL NOMEYUAT NO YPABHEHUIO
Hepncma, yuumuleas, umo konyenmpayuu coneu 00UHAKOBbIe, MONCHO
UCNONIBb308AMb CIMAHOAPMHBIL JJIeKMPOOHbIU NOMEHYUAI, |

0 _ 0 0 . 0 0
Pz ini = 0,258 Pevz 1o < Pewzrrcu Povz pp < (oAg*/Ag

0 _ 0 _ 0 _

Py 12g =+0,799B ¢, .., =-0,763B ¢_,  =+0,337B

0 _ 0 —
Doz oy = 0,1268 Prizini = 0,258

0 <¢° 0 <@’ Dnexkmpoo, y komopozo
(ppbz*/Pb (DAg*/Ag gDPbZ*/Pb ¢cU2+/Cu pPoo, y P
NeKMPOOHbLL NOMEHYUA DOJlee INeKmMPOOmpUyameibHull, 6yoem
8bINOHAMb DYHKYUIO AHOOd.

21.| [IpounTaiiTe TEKCT U 3aUIIUTE Pa3BEPHYTHII 0OOCHOBAHHBII OTBET OIIK-1.V.1

Omnpenenenue, 4To SBISCTCS KPUTEPUEM MPOTEKAHKS PEeaKITUU
st peakiun A—B, xoTtopast mpakTuyecku UaET A0 KOHIIA OMPEIeTUTe
AS peakiuu, eciii peakiys SK30TepMHUUeCcKasl.

Omanounvlil omeem: DK30mepMuUvecKas peakyus no ycio8uro, mo ecms
AHpeayuu <0, Kpumepuem npomexanus peaxyuu a6isemcs usMeHeHue
c80000HOU  sHepeuu Tubbca, ecnu  AG<0, mo makas peaxyus
go3modrcHa coanacto ypasuenuto: AG = AHpewquu - T-AS , Ho max kax
AHpeauu <O, no ycnosuro, a peaxyuss npomexaem eciu AG < 0,
C1e008amelbHO, CO2NAcHO ypasHeHnuto 3Hepeuu [ubbca, AS moocem
UMemb GeIUYUHY U NOJIONCUMENbHYIO U OMPUYAMETbHYIO, HO YCI08UE

00IHCHO OBLIMB BBINOAHEHO: |AH | > |T AS| :




22.| IIpounTaiiTe TEKCT U ycTaHOBUTE cOOTBeTCcTBUE. K Kaxk0i mo3uium, OIIK-1.V.1
JAaHHOM B JIEBOM CTOJIO1IE, TOI0EpUTE COOTBETCTBYIOILYIO O3UIIUIO B
MpaBoM cToJione. Js peakiuu mpu JaHHBIX YCJIOBHUS BOZMOXKHO
MIpOTEKaHue:
a. AH>0, AS<O0; 1. B mpsAMOM HarpaBJICHUH .
b. AH<0, AS>0; 2. B 00OpaTHOM HaIlpaBJICHUHU.
c. AH>0, AS>0; 3. B COCTOSIHUM PaBHOBECHSI
d. AH<0, AS<0
IIpaBUJIBHBIN OTBET:
a b C d
2 1 1 1
23.| IIpounTaiiTe TEKCT, BEIOEPUTE MPABUIBHBINA OTBET U 3AMUIINTE OIIK-1.3.1
apryMeHThbI, 000CHOBBIBAIOIIKE BHIOOP OTBETA.
TennoBoi 3 PeKT XMMUIECKOH peaKIuu, TPOTEKAIICH pH
MIOCTOSIHHOM JIaBJICHUH, PABEH U3MEHEHUIO:
a. BHYTpEHHEH HEepruu;
b. saTanenmNy;
C. snepruu I'm60ca,
d.’HTpONHY.
Omeem: b.
Omeem: Tennosoil 3¢hghexm xumuueckoil peakyuu onpeoessiencs
coanacno nepsomy 3akoHy mepmoounamuxu. AH = AU+PAV,
C1e008amenbHO 0meem. IHMATbNUU.
24.| IlpounTaiiTe TEKCT, BbIOepUTEe mNpaBUiIbHBIE BapuaHThl oTBeta u | OIIK-2.3.1
3aMUIIATE apTYMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETOB
Ipomecc Fe** + 2e = Fe® mpoucxomuT B ranbBaHHYECKOM JIIEMEHTE,
KOHIEHTpaLuu cojeill Monb/n
a.Mg | MgCl: || FeSOa4 | Fe
b.Fe | FeClz || NiClz2 | Ni
c.Al'| AICI3 || FeClz | Fe
d.Fe | FeSOq || CuSO4 | Cu
IIpasunvHoiii omeem: a, C.
Obocnosanue: IIpoyecc 6occmanogienus npoucxooum Ha 31eKmpooe,
nomeyuan Komopozo 6ojiee 31eKmpOonoI0HCUMETbHBI.
(oﬁib/Ni =-0,25B > (oge?*/Fe =-0,44B BoccranoBurens Ni-
(/JEUZVCU =+0,34B > (DEEZWFe =-0,44B Boccranosurens cu’
¢2|3* oy = -1,66B < Q)Ee2+ R = —0,44B Boccranosurens  Fe
(01(\)492* Mg = -2,36B < (0292+ e = —0,44B BoccranoButens Fe’'
25.| IlpounTaiiTe TekcT M ycraHoBUTe cooTBercTBUEe. K kaxkmoit mosumuwm, | OTIK-1.V.1

JTAHHOM B JICBOM CTOJIOIE, MOAOEPUTE COOTBETCTBYIOIIYIO MO3HUIIHUIO B
MpaBoM CTOJIOIIe. B KOHTaKkTe HAXOASITCS METAJIBI B Pa3UYHBIX Cpelax
KaKue MPOIeCChl MPOTEKAIOT HA KAaTOJIE.

a. Zn/Fe pH <7 1. Pb?* +2e = Ph°
b. Cu/Fe pH >7 2. 02 +2H,0 + 4 & —40H"
c. Pb/Fe pH ~7 3. Fe?* +2e = Fe°




d. Ni/Cu pH <7 42H,0-4¢8 — Oy + 4H*
5.2H"+2& — Hy°

IpasunvHolti omeem:
a b c d
5 2 2 5

26.

[IpounTaiiTe TEKCT M 3aIUIIUTE pa3BEPHYTHIH 00OCHOBAHHBIN OTBET.
[Tpu sneKTpoar3e BOJHOTO PACTBOPA, MEPEUUCIICHHBIX HIDKE, Ha
MHEPTHBIX AJIEKTPOJIaX BBIACISAIOTCS TOJIBKO BOAOPO M KHUCIOPO.
a.ZnCly;  b.KF; ¢.ZnSOs; d. KClI;

Omanon omeema: Snekponus, 3mo npoyeccovl npomexKaouue Ha
INEKMPOOAx NPuU NPOXOHCOEHUU NOCMOAHHO20 INEKMPULECKO20 MOKA.
Conv, 00pazosannas aKMuHbIM MEMAlIoM, dJIeKMPOOHbBIN NOMEHYUAL
Memania menvbuie 31eKmpooHblil NOMEHYUALA 8000poOa u3 00wl ( -
0,76B), nosmomy na kamoode occmanasaIUeaemcs 6000poo uz 600uvl, Ha
aHoOe OKUCTAEmCs KUCIOPOO U3 800bl, MAK KAK 3JIeKMPOOHbl

nomeHyuan hmopuo UoHa (p(F) - = 12,6B > uem onexmpoonvii
2

NnomeHyuan Kuciopooa uz 600bl (0,220,02 =+1,368B

Ipasunvuviti omeem: b

OIIK-1.3.1

217.

[IpounTaiite TeKCT, BRIOEPHUTE MIPABHIIBHBIN OTBET M 3aIMIINTE
apryMeHTbI, 000CHOBBIBAOIIME BEIOOp oTBeTa. [Ipm ayekrponuse
BOJHOTO PAcTBOPA ... HA AJIEKTPOJIaX MPOUCXOISAT MPOIECCHI:

2H 0 +2e=H; +20H, S*¥ —2e=5°

a. NaxSOq; b. CdSOq ;

c. CuS; d. NasS ;

e. NaxSOs3

Ipasunvuviti omsem d.

Obocnosanue: Conb, 00pa3z08anHas AKMUBHLIM MEMANIOM,
NEKMPOOHBLL NOMEHYUAT MEMALIA MEHbULE NOMEHYUATA 8000POOd U3
600bi( -0,76B), nosmomy na kamooe eéoccmanasiusaemcsi 8000poo u3
600w, Ha anooe okucnsemcs KUciopoo u3 00vl, maxK Kax 371eKmpoOHblil

0 o
nomenyuan @, . =—0,48B menvwe uem snexmpoonvii

HomeHyua QJE,ZO,OZ =+1,368

OIIK-2.3.1

28.

HquHTaﬁTe TEKCT U YCTAHOBUTE MMOCIICAOBATCIBHOCTD
PaspsAKCHUA BEIICCTB HA KATOJAC IMPH MPOXOKIACHUHN ITOCTOSIHHOI'O
QJICKTPHUYICCKOI'0 TOKA I CICAYIOIIUX paCTBOPOB:

a. xaopuna meau (I1),
b.cepHOli KHUCITOTHI,
c.xmopuma xenesa (1),
d..cynedara HuKENS,

Ipasunvubiti omeem: a. b. d. C.

OIIK-1.V.1

29.

[IpounTaiite TeKCT, BRIOEPUTE MPABUIHHBIC BAPUAHTHI OTBETA U
3aMUIIUTE apPTYMEHThI, 000CHOBBIBAIOIIHE BHIOOP OTBETOB. [1JIs 3a1IUThI
KaJIMHSI OT KOPPO3UH BO BIAKHOM BO3JIyX€ B KAYECTBE KaTOHOTO
MTOKPBITUS MOKHO UCIOJIb30BATh ...

a. Al; b. Mn;

c.Co; d.Cu

Ipasunvuviti omsem: C, d.




Obocnosanue: Kamoonvim nokpsimuem Moxcem Caylcums Memail,
DNIEKMPOOHBLIL ROMEHYUAT KOMOPO20 DOJIee JILeKMPONONI0NCUMEIbHBLI
yem 3auuuaemlil Memai, CO2ILACHO MadaUuYybl CMAHOAPMHBLX
DNEKMPOOHBIX NOMEHYUAL08 OOIee INeKMPONOJLONCUMENbHbLE
nomenyuanwl, y memannos: €. Co, d. Cu

30.| [IpounTaiiTe TEKCT M YyCTAaHOBUTE COOTBETCTBUE. K KaXk10#1 mo3uIuy,
JTAHHOU B JICBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIILYIO TIO3HUIIHIO B
npaBoM ctonbie. TemneparypHsblil koadduunent peakuuu paseH 3 kak | OITK-2.3.1
M3MEHUTCSI CKOPOCTh XUMUUYECKOW PEaKlnM, €ClIi TEMIIEpaTypy

W3MEHUTh:
a. moBBICHTH Ha 40° 1. 287 pa3?
b.moun3uTs Ha 40° 2.421 pa3
C.OBHICUTH Ha 55° 3. 81pa3t
d.rmoBsicuTh Ha 30° 4. 27 pa3t
5. 8lpas]
NPABUNLHDI OMBEem.
a b C d
3 S 2 4

1 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C BbIOOPOM OOHO20 BEPHO2O OmEema U3 uemvlpex
NPEOoCEHHbIX U 0DOCHOBAHUEM GblOOPA CYUMAEMCS 8EPHLIM, €ClU NPABUIbHO YKA3AHA yudpa u npusedenvl
KOHKpEMHbLE apPSYMEHMbl, UCNOab3yemble npu evlbope omeema. Illonnoe coenadenue ¢ 6epHbIM OMEEMOM
oyenusaemcs 1 6annom, Hesepuvili omeem unu e2o omcymcmeue — 0 6annos.

2 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKONLKUX 8APUAHIOE OMEEMA U3 NPEONONCEHHBIX
U paseepHymviM 0OOCHOBAHUEM GblOOPA CHUMAEMCS. 6EPHBIM, €ClU NPAGUIbHO YKA3AHbL YU@pbl U NpugedeHbl
KOHKDEMHble apeYMEeHmbl, UCHOAb3yeMble npu 6vlbope omeemos. Iloanoe coenadenue ¢ GepHLIM OMEEMOM
oyenusaemcst 1 6annom, eciu 0onywenvl owubku uiu omeem omcymcemeyem — () 6an108.

3 mun) 3adanue 3axkpLimo20 mMuna Ha YCMAHOGIEHUE COOMEEMCMEUs CUUMAEMCsl GePHbIM, eCiu
VCMAHOGIEHbL 6Ce COOMBEMCMEUsL (NO3UYUU U3 OOHO20 CMOAOYA 6EePHO CONOCMAGIEHbL C NOUYUIMU OPY2020
cmonbya). Ilornoe coenadenue ¢ GepHbIM OmMEemMOM oyeHusaemcs 1 6Gawiom, HegepHvlil omeem U €20
omcymcmeue — ) 6annos

4 mun) 3adanue 3aKpelMmo2o Muna HA YCMAHOGIEHUE NOCIE008AMENbHOCMU CYUMAENCsl 6EPHbIM, eCi
NPAasUIbHO YKA3aua 8cs nociedosamenvHocms yugp. [loanoe coenadenue ¢ gepnvim omeemom oyenusaemcs 1
bannom, eciu donyujensvt owuUOKY Uiy omeem omeymcemeyem — () 6a1108.

5 mun) 3adanue OmKpLIMO20 Muna ¢ pA36EPHYMbIM OMBEMOM CUUMAEMCS. 6EPHbIM, €ClU OMmeEem
cosnadaem ¢ IMANIOHHLIM RO coOepiicanuio u noanome. Ilpagunvhulii omeem 3a 3a0anue oyenusaemcs 8 3 oania,
ecnu donyujena oona owuobxa \ nemounocms \ omeem npasuibhblil, HO He Noambil - 1 bann, eciu donyweno bonee 1
owubku \ omeem nenpasuivbhwvill \ omeem omcymemeyem — () 6ain08.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUUIUIMHE OOY4YaroIIMXCs 3a04HOH (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX padOT

No /it [TepeyeHb KOHTPOJBHBIX Pa0OOT

1 OHepreTuka XMMHUYECKHUX MPOLIECCOB

1.1 Pacuer TemnnoBbIX 3)(PEKTOB XUMUUECKUX PEAKIHIC NCIOIb30BaHUEM
CTaHJAPTHBIX TEPMOJINHAMUYECKUX (YHKIIUH.

1.2 DneMeHTBl XUMUYECKOH TePMOIMHAMUKH

2 Xumuueckass KHHETHKA

2.1.MexaHu3M XUMHUYECKOU PEaKINH

2.2.CKOpOCTh XUMUYECKOHN peaKkuu

2.3.BnausgHne KOHIEHTpaluu peareHToB. OCHOBHOM 3aKOH KUHETUKHU
2.4 Brnusinue temneparypbl. JHEprusl akTUBAIUH IIpolLiecca.

2.5. Biimsane xaranuzatopa. [ToHsATHE 0 KaTanm3e

2.6. XMMHUYECKOE paBHOBECHE.




3 Crtpoenue aToma
3.1.KBaHTOBO-MeXaHWYECKasl MOJIETb CTPOEHHUSI aTOMa.

4 [Tepuoanueckuit 3akoH. [lepnoAMYHOCTH CBOMCTB XUMHUYECKUX DJIIEMEHTOB U UX
COCTMHEHUM.

5 Xumnueckas cBsi3b. CTpoeHUE MOJIEKYJI CTPOCHHUE TBEPJOTO BEIIECTRA.

6 DJIeMEHThI XUMHH MOJYIPOBOJHUKOB

7 PacTBopbI, TUCTIEpPCHBIE CUCTEMBI, CIOCOOBI BBIPAKCHHSI COCTaBa PACTBOPOB.

TepMOI[I/IHaMI/I‘ICCKI/Ie XapaKkTCPUCTHKHU ITpoLecca 06p330BaHI/IH pacTBOpPOB. CUJIIBHBIC
cia0Oble SJICKTPOJIUTBI, MOHHBIC PABHOBCCHA B BOAHBIX paCTBOpax, MPOU3BCACHUC

PacTBOPUMOCTHU
8 DneKTpOoAHbIE NOTEHUUANA . DIEKTPOABIKYIIIME CUJIBL.
9 DneKTponu3
10 Kopposus metamios
11 DU3UKO-XMMHYECKHE CBOMCTBA MOJHUMEPOB.
10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONUE  HPOUEAYpPhl  OLCHUBAHUS

WH/INKATOPOB, XapaKTEPU3YIOMMX JTanbl (HOPMUPOBAHMS KOMIIETCHLIMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax ['YAII, pernameHTHpYHOIIMX NOPANOK MU IPOUEAYPY
NPOBEICHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUYHOM aTTeCTalMi 00yYJaroIIUXCs
I'VAIL

11. Meroaudeckue yKa3aHus Ui OOYJIAFOIIHXCS IO OCBOCHUIO TUCITUTUINHBI

[lenpl0 MUCHMIUIMHBL SIBISICTCS — TOJYYCHHUE CTYIACHTAMH HEOOXOJMMBIX 3HAHUM,
YMGHI/Iﬁ M HaBBIKOB B 00JIaCTH XUMHHU, YTO IMO3BOJUT MM YCIICIIHO PC€IIaTb TCOPCTUUCCKHUE U
NPaKTUYECKHE 3ajJa4d B 00JaCTH pa3pabOTKM W BHEIPEHWU MEp IO MOBBIIICHUIO KadyecTBa
MMPpOAYKIHH. O6yanOIlIH€C$[ AOJDKHBI OCBOWUTH AWUCHUIUIMHY Ha YPOBHE, IMTO3BOJIAIOIICM
pa3pabaTeiBaTh W TMPOEKTUPOBATH KOMIUIEKCHI M ammapaTel U3 cdepbl MpuOOpPOCTPOCHUS,
AIIEKTPOHHOT'O0 MAIIMHOCTPOEHUSI HHPOPMAIIMOHHO - U3MEPUTENILHON TEXHUKH.
KonTponupoBaTh KauecTBO U MPOBOIUTH UCIIBITAHUS IPOAYKIMH, paboT u yciyr. HeoOxoaumbie
3HAHUS IS PEUICHHs ITHX 3a7ad TOJIy4alT 10 00pa3oBaTeNbHON HporpaMMe OakaiaBpa
12.03.01 «ITpubGopoctpoenue»

11.1. MeTtoauueckre yKa3zaHus [N OOYYarOIIMXCS 1O OCBOCHHMIO JICKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuanga — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe M SICHOE W3JIOKEeHWEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOU JICKITUH B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TMPOOJIEM JUCIHHMIUIMHBI, METOJOB HAYYHOTO ITO3HAHWS, HOBEHIIMX
JTOCTHIKEHUI HaydyHOW MbICTU. B yueOHOM mpoliecce JEKIUsS BBIMOIHSAET METOJ0JOTHYECKYIO,
OpPTaHHW3AIMOHHYI0 U MHPOPMAITMOHHYIO (yHKIMU. JIEKIHs pacKphiBaeT MOHATHHHBIN ammapat
KOHKpETHOW o0jacTu 3HaHUSA, €€ MPOOJEeMBbl, JaeT IEeNbHOE MPEJCTABICHHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIHILTAHAMH.

[TnanupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAOIIUMHUCS JICKIIMOHHOTO MaTepraa;

— TIONyYeHUE COBPEMEHHBIX, IEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUU, YpPOBEHBb
KOTOPBIX OINPEENSIETCS EIEBOM YCTAHOBKOW K Ka)K/10M KOHKPETHOU TEME;

— TIOJyYEHHE OIBITa TBOPUYECKOUN pabOTHI COBMECTHO C IPEIOIaBaTEIIeM;

— pa3BuTHE MNPO(PEeCCHOHATBHO-IEIOBBIX  KAadecTB, JIIOOBH K  TPEeAMETy |
CaMOCTOSITEILHOTO TBOPYECKOT'O MBIIITICHHS.

— TOsBIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO AJIsi CAMOCTOSITENILHOM paOoTHI,




— T[IOJlyueHHE 3HaHUH O COBPEMEHHOM YpOBHE pa3BUTUS HAYKH U TEXHUKH U O
IIPOTHO3€E UX Pa3BUTH Ha OJMIKaNIINeE TOJIbI;

— HayuduThCsl METOIUYECKH oOpadaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
NOJOXKEHHs, TPHUXOJUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSTH HMX B  Pa3IUYHBIX
bopmyarpoBKax);

— TOJIy4€HHE TOYHOT'O MOHUMAaHHS BCEX HEOOXOIUMBIX TEPMHUHOB U TOHSATHIA.

JIeKIMOHHBI MaTepHal MOXET CONPOBOXKIATHCS JEMOHCTpAllel CIaloB |
UCTIOJIB30BAaHUEM DA3aTOYHOTO MaTepuaja MpH TNPOBEIECHHH KOPOTKHUX JHCKYCCHH 00
0COOCHHOCTSIX IPUMEHEHHS OTACIBHBIX TEMATHK 110 JUCLIUILIHHE.

CrpyKTypa npeiocTaBieHus JEKIHOHHOTO MaTeprana:

— Bcerymienne — uacTh JIEKIMM, ILI€TIb KOTOPOM - 3aWHTEPECOBaTh W HACTPOUTH
ayAWTOPHIO HA BOCHpHATHE Y4eOHOro Marepuana. B ero coctaB BXOZAT:
(dopMyIHpOBKa TEMBI JIGKIIUHU, XaPaKTEPUCTHUKA €€ — MPOPEeCCHOHATBHON 3HAUUMOCTH,
HOBU3HBl M CTENEHW M3YYEHHOCTH, ENH JEeKIWH; H3JIOKCHUE IUIaHa JICKIUH,
BKJIFOYAIOIETO HAMMEHOBAHUSI — OCHOBHBIX BOIIPOCOB, IOJUICKAIINX PACCMOTPEHUIO
Ha JIEKIUH;  XapaKTePHCTUKAa PEKOMEHJYyeMOH JIMTepaTypbl, HEOOXOIMMOHN s
OpraHHM3alUl CaMOCTOATEIFHONH PabOTBl CTYJCHTOB; PETPOCIEKIMSA-HAIOMUHAHUE O
BOIIPOCAX, PACCMOTPEHHBIX Ha— MPONUION JIEKIMH, CBS3b UX C HOBBIM MaTepHajoM,
yKa3aHue Ha €ro pojib, MECTO U 3HAYCHUE B JIAHHOH JMCIMIUIMHE, a TAK)KE B CHCTEME
JIPyTUX HayK.

- OcHOBHasi 4acTh - M3JI0KEHUE COJIEPYKAHMS JIGKIIMM B CTPOTOM COOTBETCTBHH C
NpeI0KEHHBIM IUTaHOM. BKITIOYaeT pacKphIBarONINi TeMY JIEKIIMU KOHIETITYIbHBIN 1
(dakTHUECKUi MaTepuall, €ro aHaJIM3 U OLICHKY, Pa3IUYHbIE CIIOCOOBI apryMEHTAINH H
JI0Ka3aTeIbCTBA BBIIBUTAEMBIX TEOPETUYECKUX MOT0KECHHIH.

- 3akil0YeHue - TMOJBEJCHME OOIero urTora JeKuuu, oOoOIIeHHe MaTepuaa,
(opMyIHpOBKa BHIBOJIOB IO TEME JICKIIH; OTBETHI HA BOIIPOCHI CTYACHTOB.

- Jns  Hajyexamiero OCBOGHHS — Kypca XHMHUHU — HCHOJB3YIOTCSA  CIICIHAbHBIC
HarJsiIHble  CPeJICTBA, C TOMOIIbI0 KOTOPBIX MOXKHO IIepeAaBaTh CTyJICHTaM
UHPOPMALIMIO O BEIIECTBAX, OOBEKTAaX M CYIIECTBE (U3MYECKHMX W XUMHUYECKUX
npeBpaleHui. J[eMOHCTpalus ONbITOB, MOJIENIN KPUCTAIIIMUECKUX PEIIETOK, TAaOIUIIbI
U TUTAKaThl C DHEPreTHYECKHMMH IuarpaMMaMu OOpa3oBaHUS MOJIEKYJ, PEakIuil ¢
KaTaJln3aTopamMy U 06e3 HUX U T.1.

—  OcyuiecTBieHrne KOHTPOJIS 32 BEJICHUEM CTYJEHTaMH KOHCIIEKTa— JIEKIMHA; OKa3aHue
CTYZCHTAM TIOMOIIM B BEJICHHWH 3allCH JIEKIUH — (AKICHTHPOBAHWE W3JIOKCHUS
MmaTepuaiga JEKIHMM, BBIACICHHE TOJIOCOM, HHTOHALMEH, TeMIIOM peuyd Hauboiee
BaXHOW MH(OpMaLINH, UCTIONb30BaHUE 1ay3 AJIs 3alIUCH TaOJIHII, CXEM)

11.2. Meroauueckue yka3aHus A OOYYarOIIMXCs IO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabot

B xozme BbIMONHEHMsS J1a0OpaTOpHBIX paboT oOyyaromuics [OJDKEeH YIriyOuTh u
3aKpENHUTh 3HAHMS, TPAKTHUYECKHUE HABBIKHM, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(HUKAIMOHHON XapaKTEPUCTHKONW OO0YyYaroIerocs.
Brinonnenne 1abopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUATUH.

Boinonnenue nabopaTopHbIX pabOT 00yYaIOIIKMMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHUs] JUCHMIUIMHBI, OIpelenseMoil ydeOHbIM IUITAaHOM, W OTHOCHUTCS K CpEICTBaM,
00ecreunBaroIUM peIIeHUEe CIeTyOIUX OCHOBHBIX 331a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA IMPOLECCOB, SBIEHUHM U OOBEKTOB,
U3y4aeMbIX B PAMKax JTAHHOW JUCIUIUIUHBI;



— 3aKpeIUIeHWe, Pa3BUTHE M JCTAIN3alMsi TCOPETHYECKUX 3HAHMH, MOJIyYCHHBIX Ha
JCKIUSX;

— TOJy4YeHHE HOBOW MH(OpMALIUU 110 N3yYaeMO AUCIUIUINHE,

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM M TPUOOPAMH.

3ajaHue u TDC6OBaHI/I${ K IIPOBECACHUTO J'Ia6ODaTODHBIX Da6OT

- Xumus. TermnoBoi 3¢ heKT (SHTATBINA) XUMHUYECKON peakIuy : [ DICKTPOHHBIN
pecypc] : MeToauvecKe yKa3aHus K BBIOJIHEHUIO JaboparopHoii padotsl / C.-Iletepb. roc. yH-

T adpokocM. npudopocTpoenus ; cocT.: T. E. Kpbsutosa. - OnekTpoH. TekctoBbie aaH. - CIIO. :
Usn-so I'VAII, 2023. - 22 c.

- Xumus : XMMHYECKHUE PEAKLUH, BBI3bIBAIOIIUE JIEKTPUUYECKUN TOK, JIEKTPOIHBIC
MOTEHIIUAIBI U JIEKTPOABIKYIINE CUIIBI : [ DIEKTPOHHBIN pecypc] : METOAUYECKUE YKa3aHUs K
BBITIOJTHEHMIO JIabopaTopHoii padoTsl / C.-Iletepl. roc. yH-T a3poKoCcM. TPHOOPOCTPOCHHS
coct.: T. E. Kpbutosa. - DnekrpoH. TekcroBsie AaH. - CII6. : Uzn-Bo I'VAII, 2022. - 24 c.

Crpykrypa 1 dhopMa ordera o 1aboparopHoiil pabore
1. Ilenb paboThl.

2. JlabGoparopHoe o0opyoBaHuE.
3. OnucaHue dKCIIEPHUMEHTA.
4. OO6paboTka pe3ynbTaToB

TpeboBanusa Kk 0hOPMIIEHHIO OTYETA O JIAO0paTOPHOU padboTe
OT4éT TOIKEH COJEPIKATh TUTYJIBHBIN JIUCT, a €r0 COJIEpPKaHuEe COOTBETCTBOBATH OPOPMIICHHUIO,

cornacHo ['OCT 7.0.100-2018 (3amoiHeHHBIE TaOIHIIBI C MTOTYYEHHBIMHU dKCIIEPUMEHTAIbHBIMU

I[aHHLIMI/I) HOpMaTI/IBHaH AOKYMCHTaIus, H606XOI[I/IMa$I JII O(I)OpMJ'IeHI/ISI, IMpUBCJICHA Ha

anexTporHOM pecypce I'YAIL: https://guap.ru/regdocs/docs/uch

1. BoinosnHeHbl HE0OOXOIUMBIE PACUETHI.

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

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

B Xone BBINOJIHEHUSI CaMOCTOSITEIbHON pabOoThl, 00yYarOUIUiicsl BBIMOJIHAET PaboOTy MO
3aJJaHAI0 ¥ TIPU METOIMYECKOM PYKOBOJICTBE IMpEIoaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

B mporiecce BBITTOTHEHUS CaMOCTOSITEHLHOM paboThI, y oOyuaromerocs: (GpopmMupyercs
resnecooOpasHoe MiIaHupoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISIET UM pa3BUBAaTh YMEHUS
Y HaBBIKM B YCBOCHHH W CHCTEMAaTH3allMH TPHOOpETaeMbIX 3HAHWH, OOECIIEYMBAET BBICOKHMA
YPOBEHb YCHEBAa€MOCTH B TNepuoJ OOyueHHs,, IOMOTraeT IOJy4YUTh HABBIKM TOBBIIICHHS
poheccCuoHaNTbHOTO YPOBHSL.

MertoauyeckUMH ~ MaTepuallaMH,  HAmpaBJSIOMIMMU  CAMOCTOSITENIBHYIO — paboTy
00yJaronuxcs SIBISIOTCS:

—  y4eOHO-METOIUYECKHi MaTepual 1o aucuuiuimge. (16 8,9.)

METOAMYECKUE YKa3aHUs 10 BBIOJHEHHUIO KOHTPOJIBHBIX paboT. CchUlka Ha MaTepUabl
HEOOXOIMMBIE JIJISl BHITIOJTHEHUST KOHTPOJIBHOM paboThI:



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

— Marepuasbl IPeAOCTBIEHBI B INYHOM KaOUHETe CTyACHTa
B xoze BbInosHEHUs] caMOCTOATENbHON paboThl, 00yUYaIOIIMNACS BBIITOIHACT KOHTPOJIbHYIO
paboTy, a Tak e BOMPOCHI I CAMOCTOSATEIbHOM MPOBEPKH 3HAHUI HAXOAATCA B y4eOHO-
METOANYECKOM MOCOOUH, BBUIOKEHHON B JIMYHOM KaOMHETE y 00y4arollero 1o 3a04Hoil popme.
O6mas xumust: yaeono-meroa.mocooue / T.E. Kpwutosa . —CII6.:T'YAII, 2016-98c¢. (¢
KOHTPOJIbHBIMH 33JaHHUSIMN )

11.3. Meroauueckue ykazaHusi Uit OOy4YalOMIMXCS MO MPOXOXKICHHIO TEKYIIEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymui KOHTpPOJIb YCIEBAEMOCTH IIPELyCMaTpPUBAaET KOHTPOJIb KayeCcTBa 3HAHUU
00yyaroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CeMecTpa C LIeJbI0 OLCHMBAHUSA XO0Jla OCBOEHUS
JUCLUIUIAHBI.

B TedyeHue ceMecTphl CTyACHTHI:
-BBIIIOJIHAIOT KOHTPOJIbHYIO padoOTy, B pe3yibTaTe IPOBEPKE, KOHTPOJIbHAs paboTa 10JKHA
OBbITh 3aUTeHAa 0 aTTECTALUH
- 3AIIMINAIOT JIA0OpaTOPHBIE PAOOTHI
- BBIMOJIHAIOT 3aJ[aHUsl Ha TEMY JIaOOpaTOpHOU paboOThI
Jist TeKyiero KOHTPOJIS yCIIEBAEMOCTH MCIIONIB3YIOTCS TECTHI, PUBEIeHHBIE B Tabmuie 18

11.4. Meroauueckue yKkazaHus Uil O0Yy4arolUXCs MO MPOXOXKAECHUIO MPOMEXYTOUHOMH
aTTECTallUU.

IIpomexxyTounass  arrectanust  OoOyyarOIIMXCsl  HpeJyCMaTpuBaeT  OLIEHUBaHME
IPOMEKYTOUYHBIX U OKOHYATEIBHBIX PE3yJbTAaTOB 00Y4YEeHHUs MO AucHuIuinHe. OHa BKIIIOYACT B
ceos:

— 1uddepeHIMPOBaHHBIM 3a4eT — 23TO (opMa OLEHKH 3HAHUH, TOIYYEHHBIX
00y4armuMcs IpU U3yUYE€HUHU AUCUUILINHBL, TOCEIEHUH JIEKIIUM, BBINOJIHEHUHN J1a00paTOPHBIX
paboT, KOJJIOKBUYMOB, OTBETa TEOPETUUYECKOr0 MaTepHhala Ha 3a4€Te C OLEHKOM  «OTIIMYHOY,
«XOPOILIOY», «YJOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHHOY.

B teuenue cemectpa cTyAeHTy HeoOxonumo craTh He MeHee 50% mabopaTopHbIX paloT,
IPEJOCTaBUTh OTUET 110 KOHTPOJIbHOW padoTe, BBIMOJHUTH TeCTUpoBaHus B cpeae LMS He Hbke
OLICHKH 'yZIOBJIETBOPUTENBHO". B cCilydae HEBBINOIHEHHWH BBIIIEU3JIOKEHHOTO, CTYIEHT, NpU
YCIIEHIHOM TPOXOXJIEHUH MPOMEXKYTOUHOM aTrectaiuu B ¢opme aud.3auera, HE MOXKET
MOJIyYUTh aTTECTALlMOHHYIO OIIEHKY BbIIIE "XOpoIIo".

CucreMa OIIEHOK MpH MPOBEIEHUU TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOM aTTecTalluu
OCYLIECTBIISIETCS B COOTBETCTBUU C PYKOBOASIIMM AOKyMeHTOM opranuzauuu PJIO I'VAIL
CMK 3.76 «IlonoxeHue o TEKyIIeM KOHTPOJIE YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTECTAIluU
CTYACHTOB M aCHUPAHTOB, OOydYaroIuxcs IO 00pa3oBaTeNbHBIM IpPOrpaMMaM BBICILIErO
obpaszosanus B ['YAII» https://docs.quap.ru/smk/3.76.pdf .



http://lib.aanet.ru/jirbis2/index.php
https://docs.guap.ru/smk/3.76.pdf

Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




