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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 NPUOOPHl U  U3MEPUTEIBHO-
BBIUMCIIUTENbHBIE KOMIUIEKCh». Juciumuinna peanusyercs kapeapoit «Ne5y.

JlucuuiuiHa HareleHa Ha (P OPMHUPOBAHKE Y BBITYCKHUKA CIIETYIOIUX KOMITETCHIIUMA:

OIIK-1 «CnocobGeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIEHH)XEHEPHBIC 3HAHWSI,
METO/Ibl MATEMaTUYECKOI0 aHaJIN3a U MOJEINPOBAHUS B MH)KEHEPHOU JEATENIbHOCTH, CBA3aHHON
C TMPOEKTHPOBAHHMEM U KOHCTPYMPOBAHHUEM, TEXHOJOTHUSMHU IPOU3BOJCTBA MPUOOPOB U
KOMIUIEKCOB IIUPOKOI0 Ha3HAUECHUSD»

OIIK-3 «CnocoOeH MpOBOAWTH JKCICPUMEHTAIBHBIE HCCICIOBAHUS W HW3MEPCHHS,
00pabaTbIBaTh U MPEJICTABIIATH MMOJyYEHHBIC JAHHBIE C YYETOM CHEeUU(UKHA METOJIOB U CPEJICTB
TEXHUYECKUX U3MEPEHUN B TPUOOPOCTPOCHUI

CopepxaHue NUCLUUIUIMHBI OXBATHIBAET KPYr BOIIPOCOB, CBSA3AHHBIX C O3HAKOMJIEHHUEM
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 JIBMKYLICHCS MaTepuu, MEXaHU3ME TMPEBpAIICHUN XUMUYECKUX COCIMHEHH, CBOMCTBAX
MaTepHaJIOB O XUMHUUYECKHX IMpoIleccax B COBpeMEHHOU TexHuke. [Ipu m3yueHun Kypca XuMuu
HEOOXOJMMO MPOYHO YCBOHTH OCHOBHBIE 3aKOHBI, OBIAJETh TEXHUKONW XUMHUYECKHX PaCUETOB,
BBIPa0OTaTh HAaBBIKKU CAMOCTOSATEIBHOTO BBIMOJHEHUS XUMHYECKHUX OSKCIEPUMEHTOB U
0000menuss  ¢dakrtoB. I[loHMMaHWe  3aKOHOB XHMMHHM TIOMOXET CTYIEHTY B pEIIeHUU
HKOJIOTMYECKUX TpobOsieM. 3HaHUME Kypca  XUMUM HEOOXOAUMO U JUIsl IOCIEAYIOLIETrO
YCHEIIHOTO U3yUYeHUs CIeIHATbHBIX AUCIUTIINH.

[IpenogaBanre AMCUMILIMHBI TPEIyCMaTpPUBAeT CleAylomue (OpMbl OpraHU3aLUN
y4eOHOro TMpoliecca: JEeKINH, 1a00paTopHbIe, CaMOCTOsTENIbHAs paboTa 00yYaroerocs.
[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 TUCIHUILINHE «PYCCKHID.



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

]_ICJ'IB ,I[aHHOfI JUCHUIITIMHBL — YCBOCHHUE CTYyACHTaAMH TCOPECTUUCCKHX OCHOB O6I_HCI71 XHUMHU,

XUMHHM BaXXHEHUIINX DJIESMCHTOB

U HUX HCOPraHUYCCKHUX COGHHHCHHﬁ,

¢dopmupoBaHue

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. HpI/IO6peTeHI/Ie 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. JlucumninHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTPaMMBI
BhICIIeTo oOpasoBanus (naiee — OIT BO).
1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 110 AUCHUILINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3yibTatamu ocBoeHus: OI1 BO.
B pesynbrare u3ydeHHs AUCHUILUIMHBI OOYYArOIIUICS MOJDKEH 00JIafaTh CIEAYIONIMMU
KOMITETEHIIMSIMU WJIM MX 9acTsMU. KoMIeTeHIMN U WHANKATOPHI UX TOCTHKCHHUS PUBEACHBI B

Tabymune 1.

Tabmuna 1 — [lepeueHb KOMIETEHINH U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnmna)
KOMIIETEHIIUU

Ko n HaumenoBaunue
KOMIETEHIINHU

KOII N HAMMCHOBAHUC MHUKATOpA
JOCTHOXKCHU A KOMIICTCHIIMHN

O6menpodeccruoHanbHbIE
KOMIIETEHITHH

OIIK-1 Cnocoben
MPUMCHSITh
€CTECTBEHHOHAYYHbIC
1 OOIICHH)KEHEPHBIE
3HAHUS, METOIbI
MaTeMaTU4eCKOro
aHanM3a u
MOJICIUPOBAHUS B
VH)KEHEPHOU
JIesTeTLHOCTH,
CBSI3aHHOM C
MIPOCKTUPOBAHUEM U

OIIK-1.3.1 3HaTh (yHIaMEHTaIbHbBIE
3aKOHBI IPUPO/IbI, OCHOBHBIE (PH3UUECKUE U
MaTeMaTHUYeCKHUE 3aKOHbI

OIIK-1.¥.1 ymeTs npuMeHATh
€CTECTBEHHOHAYYHbIE 3HAHUS, METOIbI
MaTEMaTUYECKOT0 aHaJIN3a U
MOJIETTUPOBAHUS B MHXKEHEPHOU
JIESATEIIBHOCTH, CBS3aHHOM C

KOHCTPYUPOBAHHEM,
MPOSKTHPOBAHNEM M TEXHOJIOTHUSMH
TEXHOJIOTUSIMU
IIPOM3BOJICTBA NPHOOPOB
MIPOM3BOJICTBA
npuboOpoB U
KOMIIJIEKCOB
HIMPOKOTO
Ha3HAYCHUS
OIIK-3 Cnocoben
OIIK-3.3.1 3HaTh OCHOBHBIE METO/IbI U
MIPOBOJIUTH
CpeZCTBa TIPOBEICHUS IKCIIEPUMEHTAITBHBIX
IKCTIEpUMEHTAIbHBIC .
UCCIIEIOBAaHM, CUCTEMBI CTaHapTH3AMU U
UCCIIE/IOBaHMS U
- cepTuduKann
P ’ OIIK-3.Y.1 ymeTb BBIOUpATh CIIOCOOBI U
Ob6menpodeccuonansHble | 00padaTHIBATh U .
CpeICTBa U3MEPEHUI U TPOBOTUTH
KOMITETEHITHH NPECTABIIATh

MIOJIy4YE€HHBIE JaHHBIE
C YYeTOM crerupuku
METOJIOB U CPENICTB
TEXHUUYECKUX
W3MEPEHUN B

AKCIIEPUMEHTATBHBIC UCCIICTOBAHMS
OIIK-3.B.1 Bragets ciocobamu oOpabOTKH
Y TIPEJICTABIICHHUS MTOTyYeHHBIX JAHHBIX U
OIIEHKH MOTPEITHOCTH PE3yJIbTaTOB
U3MEPEHUIN




| npuGopoctpoesn |

2. Mecro nucuuruinHbl B cTpykType OI1
JucuunimHa MoxeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOLITUMUCS
[IPY U3YyYECHUH CIEAYIOIUX JUCUUILIAH:
— QOusuka»
— «Maremaruka. AHaIUTHYECKas TEOMETPHs U JIMHEIHAs anreOpay
— « Maremarnka. MaremaTU4ECKUA aHAIU3)
«MaremaTuka. Teopust BEpOATHOCTH U MaTE€MaTUYeCKas CTATUCTHUKA

3HaHMs, TOJYYEHHBIE IIPU HU3YyYECHUU MaTepuana JaHHOW JHUCLUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U UCIIOJIb3YIOTCS IIPU U3YUEHUH IPYTHX AUCLMILINH:
—  « DJNEKTPOTEXHUKA»
— «Marepuanosencaue»
— «ONEeKTPOHUKa»
— «OCHOBBI aBTOMAaTUYECKOT'O YIIPABIICHUS»
— «Mertpoiorus»

3. OOBeM U TPYJ0EMKOCTh JUCIUTUIAHBI
Janaple 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOSMKOCTH OTICIBHBIX BHJIOB YYCOHOM
paboThI 10 TUCIUILTHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH TI0 CeMeCTpaM) MPeACTaBICHbI B
tabnuie 2.

Tabmuna 2 — O0beM U TPYJAO0EMKOCTh AUCHUILIUHBI

TpynoemMKoCTh 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKocmo OUCYUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacoe npakmuyeckoii 0020MoeKu
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCIIE:
nekimu (JI), (dac) 34 34
npakTudyeckue/cemunapckue 3anarus (I13),
(gac)
naboparopusie pabots (JIP), (dac) 17 17
KypcoBoil mpoekT (pabdota) (KII, KP), (4ac)
9K3aMeH, (Jac)
Camocmoamenvnasn paboma, Bcero (dac) 57 57
Buo npomesccymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sk3amen (3auer, udd. 3auy, Hudd Hudd. 3au.
k3. %) 3au.

*k
IIpumedanue: kaHIUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTHHBI IO pa3JeiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTITUHBI ¥ KX TPYJOEMKOCTh TIPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, X TPYAOEMKOCTh

Paznensl, TeMBI JUCITUTUIHHEI Jlexun 113 (C3) JIP KII CPC
(gac) (gac) (uac) (gac) (gac)




Cemectp 1

Pa3zen 1: BeBenenue B XuMHIo

1

10

Temal.l.IlousaTue BemecTsa u
XUMUYECKON PeaKuy, OCHOBHBIC
OTIpeICTICHUS.

1

Tema 1.2
CTexnoMeTpru4ecKrue 3aKOHBI.
dyHTaMEHTAIbHBIC TTIOHATHS U 3aKOHBI

XUMHHU.

Tema 1.3.Crioco6sl onpeieneHust
KOJIMYECTBA BEILIECTBA, 3aKOH
3KBHUBAJIEHTOB.

Paznen 2: Ctpoenue BemiecTBa

10

14

Tema 2.1. OcHOBHEIE CBEIEHUS O
CTPOCHHUH aTOMOB; KBAHTOBBIC UHCJIA.

Tema 2.2. Ilepuoandeckuii 3aKkoH
J.M.Menneneena.

Tema 2.3. XumMu4yeckasi CBA3b, BUIbI
XUMHUYECKOU CBSA3H.

Tema2.4. MeToJ1 BaJICHTHBIX CBSI3€EH,
KOBAJICHTHAS CBS3b.

Tema2.5. Metoa MONEeKyISpHBIX
opOuTaneil.

Tema2.6. HeBasieHTHBIE TUITBI CBS3CH:
HOHHAs CBI3b, METAJUIMYECKAS CBA3D,
BOJIOPOJIHAS CBSI3b, CHIIbI BaH-nep-
Baannca.

Pa3nen 3:XuMHUUECKHE CUCTEMEL.
OO6mme 3aKOHOMEPHOCTH XUMHUYECKHUX
MPOIIECCOB.

15

17

Tema 3.1. DHepreTrka XUuMHYECKUX
MPOIIECCOB, BHYTPEHHSISI SHEPTHS,
SHTAJIBIUS, SHTPOIHSI.




Tema 3.2. sueprus I'nu60ca,
HAIPaBJICHHOCTh XUMUYECKUX
MPOIIECCOB, XUMUYECKOe U (pa3oBoe
paBHOBEcCHE.

Tema 3.3. CKOpoCTh XUMHUYECKOU
peakuu U METOJBL €€ PETYIUPOBAHMUS,
3aKOH JICHCTBHSI Macc,

Tema3.4. DHeprus aKTuBaluu,
ypaBHeHUE AppeHuyca, npaBwio Bant-
l'odda, katanuzarops! 1
KaTaJIUTHUYECKUE CUCTEMBI.

Tema 3.5.PacTBOpbI, AUCIIEPCHBIE
CUCTEMBI, CIIOCOOBI BHIPAXKEHUS COCTaBa
pacTBOpOB,

Tema3.6. DnexkTponutTuueckas
JUCCOIIAIUS, BOJHBIC PACTBOPHI
ANEKTPOIIUTOB, BOJIOPOIHBII
[I0Ka3aresb, peakuu oOMeHa,
TUAPOIIU3 COJIEH.

Tema3.7.CpoiicTBa pa30aBIeHHBIX
pPacTBOPOB HEAJIEKTPOJIUTOB, BOTHBIC
PacTBOPHI ANEKTPOIUTOB, 3aKOH
paz0asnienust OCTBaIb/1a, 3aKOHBI
Paymns.

Pa3nen 4.0CHOBBI 3JIEKTPOXUMUYECKUX
MIPOILIECCOB.

Tema 4. 1.0KUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

Tema 4.2.XUMHUUYECKHE UCTOUYHUKHI
AIEKTPUIECKOTO TOKA. [ aThbBaHMUECKHE
SJIEMEHTEL.

Tema 4.3.2n€KTpoaun3, 3aKOHbI
®dapapes.

Tewma 4.4.Kopposust u 60pnba ¢ Hel.

Paszpnen 5:CBoiicTBa IPOMBIILIEHHO-
BAKHBIX 2JIEMEHTOB U UX COEIMHEHUN




Tema 5.1. Kinacebl xuMndeckux 2 2
COCIMHEHMH, CBOMCTBA IIPOMBIIIIEHHO
BAYKHBIX 3JIEMEHTOB U UX COEMHEHUH.

Tema 5.2. Xumnueckast 2 2
uneHTudukanus. Meroabt
XAMHYECKOI0 UCCIENOBAHNS U aHaIN3a
BEIICCTB M UX MPEBPAICHUH.

Hroro B cemectpe: 34 17 S7
Uroro: 34 0 17 0 57
[IpakTudeckass MOATOTOBKA 3aKIIOYAeTCS B  HEMOCPEJICTBEHHOM  BBITIOJHECHUU

0o0ydJalomMMHUCs  OMNpENeJeHHBIX  TPYIAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oy;ymiei

po(heCCHOHATBHOMN NEeATeIbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3eiioB M TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep .
Ha3Banue u conepxanue pa3feiioB U TeM JEKIHMOHHBIX 3aHATUN
pazzena
Pazgen 1 BBenenue B xumuio.
Tema 1.1. [ToHsiTHE BelECTBA U XUMUYECKON PEAKLIMH, OCHOBHBIE ITIOHATHS U OLIPEACIICHHUS.
Crexuomerpuueckue 3akoHbl. DyH/IAMEHTANIbHBIE MOHATHS M 3aKOHbl XUMHH:
Tema 1.2 3aKOH COXPAaHEHMS MacChl, 3aKOH IIOCTOSIHCTBA COCTaBa BEIECTBA, 3aKOH
o KpaTHbIX OTHOIIEHUH, 3aKOH OOBEMHBIX OTHOLIEHMH. 3akoH ABOTajpo,
CJIEJICTBHS 3aKOHA ABOTaJIPO.
CriocoObl orpeiesieHus] KOJIMYeCcTBa BElllecTBa, 3aKOH 3KBUBaleHTOB. Pacuér M’
Tema 1.3. (MOJIIPHBIX MacC HKBUBAJICHTOB) I MPOCTHIX BEIIECTB, OKCHIOB, KHCIIOT,
OCHOBaHMH, conel. PakTop SKBUBAIECHTHOCTH.
Pazyen 2: CtpoeHue BelecTna.
OcHOBHBIE CBEJEHUS O CTPOEHUH aTOMOB; KBaHTOBO-MexaHMYeCKass MOJEIb
Tema 2.1 aroma. OpOurainb, KBaHTOBbIE uKcia, ypaBHeHue lpénunrepa, ypaBuenue le-
o bpoiins, ypaBHenue Ilnanka, mnpuHuun HeompenenéHHocTH ['eiizenOepra.
OneKkTpoHHO-rpaduuecKue GOpMyJIbl.
[Tepuonunueckuii 3axkon JI.M.MenneneeBa, cBsa3p I1.C. co crpoeHmem aroma.
Tema 2.2 Ilepronsl, rpynmsl, AUaroHajJbHas 3aBUCUMOCTb. 3aKOHOMEDPHBIE H3MEHEHUS
o CBOMCTB 2JIEMEHTOB U coeuHEeHUH (3¢ (EeKTUBHBIN panyc, SHEPTUU UOHU3ALUU
U CPOJICTBA K JIEKTPOHY, DJIEKTPOOTPHULIATEILHOCTH).
XuMmu4deckasi CBsi3b, BHJIBI XMUMHUYECKOW CBs3U. Bo30yxI€HHOE W HOpMalbHOE
Tema 2.3 cocTtossHue atoMa. [uOpuam3ammst  AJIEKTPOHHBIX  00nakoB.  CrocoObl
) MEPEKPBIBAaHUSL AJIEKTPOHHBIX OOJIAKOB, CUIMa- MHU-AeNbTa-TepeKPhIBAHMUS.
IIpocTpaHCTBEHHAs! CTPYKTYpa MOJIEKYIL.
Tema 2.4. MeToa BaJIeHTHBIX CBSI3e€H, CHOCOO OOpa3oBaHMsI KOBAJICHTHOW CBS3H METO/T
JlonnoHa u I'eiitnepa. IlonspHOCTH CBSI3U CBOWCTBA KOBAJICHTHOU CBSI3H.
Tema 2.5 Meton monekynsapHbeix opoutaneit. Ilopsanox u sHeprus cBszu. CBA3bIBaONINE
) U pa3phIXJISIOLIIE OpOUTAIIH.
Tema 2.6 HeBaneHTHBIE TUIIBI CBSI3€W: MOHHAS CBS3b, METAJUIMYECKAS CBA3b, BOJOPOIHAS

CBs3b, CUJIbI BaH-IIep-Ban'IBCB.. KoMmuexcubie coeauHeHusa. Poiab KOMIIJIEKCHBIX




Howmep
pazzena

HazBanwne u COACPIKAHUC Pa3aCIIOB U TEM JICKIITMOHHBIX 3aHATHH

COCIMHEHUM B TIpUpPONE M TEXHHKE. Teopus KpUCTAUIMYECKOro IIOJIS.
KonneHcupoBaHHOE COCTOSIHUE BelecTBa. TBepble BEUIECTBA.

Pasnen 3

Xumuueckue cucteMbl. O0IHe 3aKOHOMEPHOCTH XUMHUYECKUX MPOIIECCOB.

Tema 3.1.

DHepreTuka XMMHUYECKHX IPOIECCOB, BHYTPECHHSIS DHEPTHUS, TEIUIOBOH 3P heKT
XUMUYECKUX peakuuid, 1-il, 2-i, 3-i 3aKOHBI TEPMOJAMHAMUKHU, DHTPONUS, KaK
(YHKIHS COCTOSIHUS, SHTAIBIUSA. XUMUYECKUHA MMOTEHIIAAI.

Tema 3.2.

sHeprus [mb0Oca, HampaBIEHHOCTh XHUMHYECKHX IPOLECCOB, XHUMHYECKOE H
(ha3oBoe paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMHUYECKON PEeaKIMu U METO/bl €€ PEeryJIHUpOBaHUs, 3aKOH JIEHCTBUSA
Macc. YpaHenue ['ynpOepra m Baare. MosekynapHOCTh pPEaKIuH, MOPSIOK
peakuuu. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEaKIUu OT KOHIICHTPALIUH.
KoncranTa ckopoctu hu3nYecKuil CMBICI.

Tema 3.4

OHeprust  akTUBallUMM, YypaBHeHHe AppeHuyca, mnpaBwio Baur-I'ododa,
KaTaJau3aTopbl M KaTaJuTH4eckue cucteMbl. OCHOBHOM NOCTYJIaT XMMHUYECKOU
KUHETHKH, KHHETHYEeCKOe ypaBHEHHe. BinsHue TemmepaTypbl Ha CKOPOCTb
XMMHUYECKOM peakuuH, YypaBHeHHE AppeHuyca. MexaHu3M IPOTEKaHUs
KaTAUINTHYECKUX peakuui. XuMHuuecKoe papHoBecue npuHuui Jle-Illarense.

Tema 3.5

PacTBOphI, OUCTHEpCHBIC CHCTEMBI, CIIOCOOBI BBIPAKECHHS COCTaBa PaCcTBOPOB.
TepMonuHaMuyeckue XapakTepUCTHKU TIpolecca oOpa3oBaHMsI PacTBOPOB.
CUJIbHBIE W CJa0ble SJEKTPOJIMTHI, HOHHBIE PAaBHOBECHS B BOJHBIX PAaCTBOPAX,
MIPOU3BEICHNE PACTBOPUMOCTH

Tema 3.6

3JI€KTpOJII/ITI/I‘ICCKa$I Jucconuanms, BOAHBIC PaCTBOPLL
BOI[OpOI[HBIﬁ IMOKa3aTCJib, pCaKIIUH O6MCH3., TUAPOJIN3 coJiei.

JIIEKTPOJIUTOB,

Tema 3.7

CBoiicTBa pa30aBICHHBIX PACTBOPOB  HEAIEKTPONUTOB, KoyuuraTuBHbBIE
CBOWCTBAa  pacTBOpOB, 3akoHbl  Payms. Kpuockomus — DOyJLIHOCKOMHS.
Ocmotunueckoe napieHue. 3akoH ['enpu. M3oronnueckuii KoahHuLUEHT.

Paznen 4.

OCHOBEI QJICKTPOXUMHUYCCKUX IMMPOLECCOB.

Tema 4.1.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, MIEKTPOHHBIN OanaHnc, MomspHbie
MacChl 5KBUBAJICHTOB OKHUCIIUTEIS U BOCCTAHOBUTEIIS.

Tema 4.2.

XUMUYECKUE HCTOYHHUKU DJIEKTPUYECKOrO0 TOKa. ['albBaHUYECKHE SJIEMEHTHI,
CTaHJApPTHBIC JJEKTPOAHBIE NOTEHUHANIbI. JIBOMHOW JJIEKTPUYECKUM CIIOW.
VYpaBHenne HepHcra. PaBHOBeCHBIN. 37€KTpoAHbIN moTeHuuan. CTaHIapTHBIN
BOJIOPOJIHBIN JIEKTPOI.

Tema 4.3.

Onexrponus, 3akoHbl Papanes KaTtoaHble U aHOIHBIE NPOLECCH PACTBOPOB U
pacIIaBoOB IEKTPOJIUTOB.

Tema 4.4

Kopposus u 6oprba ¢ Hell. YpaBHEHUS KOPPO3UHHBIX MPOLIECCOB C KUCIOPOIHON
Y BOJIOPOJHOM Aenossipu3anueii. CriocoObl 3alIUThl OT KOPPO3UU — XUMUYECKHUE,
INEKTPOXUMUYECKUE (METaUIMUYeCKHe- KaTOJHbIe, aHOJHBIE TOKPBITHS).
JlernpoBaHHue METAJLIOB.

Paznen 5.

CBoiicTBa IMPOMBIINIJICHHO BAXHBIX 3JICMCHTOB U HUX COE€IUHEHMH. MOJIyUCHHUC
MeTauioB. MeTaIndecKre CIIaBbl M KOMITO3HTEL.

Tema 5.1.

Kiaccel XMMHUECKMX COEIMHEHUH, CBOWCTBA TPOMBIIIJIEHHO Ba’KHBIX 2JIEMEHTOB
n ux coequHeHnii KommnosunyonHnsle matepuanbl. Kepmersl. XuMus MeTaIIoOB
(Al,Fe, Sn,Pb,M0) Xumus memeramnos: C,SI,S , dymiepeH, kapoun. Torimsa
(TBépI0OE, )KHJIKOE, Ta30BOE), CMA304HbIE MaTEpHaJIbl, MOTOPHBIE Maca.

Tema 5.2.

Xumuueckas: uaeHTHGUKanus. MeToibl XMMUYECKOT0 MCCIIeIOBaHUs U aHaIU3a
BEIIECTB M WX IpeBpanieHud. KauecTBEHHBII W KOJWYECTBEHHBIM aHAJIM3.
(I'paBumeTpuueckuii, THTPUMETPUUECKUM, KOMIUIEKCOHOMETPUYECKUN METO/IbI
aHaImn3a).




4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHsI U UX TPYI0EMKOCTh

W3 Hux Ne
No | Tembl npaktrdeckux | ®opMbl IpakTUYECKUX | TpPya0eMKOCTb, |IPaKTUYECKOM |pasjielia
/o 3aHATHI 3aHATHAI (gac) IMOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
Y4eOHBIM IIJIAHOM HE TPETyCMOTPEHO
Bcero \
4.4, JlabopaTopHbIEC 3aHATHS
Tewmbl 1a00paTOPHBIX 3aHATUH U UX TPYJAOEMKOCTh MPUBEACHBI B Ta0IHIIE .
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJIOEMKOCTb
W3 aux
MPAKTHYECK
Ne Tpynoemko p N No
HanmMeHnoBaHue 1a00paTopHBIX paboT (uac) ot 2 pasncia
CTb, (1aC UCIUTUIAHBI
n/m ’ nogrotopku | HH
, (4ac)
Cemectp 1
1 | Crexuomerpuueckue 3aKOHBI.
OyHIaMEeHTaNbHbIE MOHSATUS U 3aKOHBI XMMHUU. 1 0 1
Crnioco0bl onpeiesieHus KOJIMYECTBA BEIIECTBRA.
2 Omnpenenenne M’ 3KBUBaJICHTa MeTasLIa 4 2 1
3 | Ompenenenue TeroBoro 3¢p@dekra peaxiuu 4 2 3
HEUTpAIU3aLHH.
4 N3mepenue " pacuer AIIEKTPOIHBIX 4 2 4
MMOTCHIIMAJIOB METAJJIOB U 3JIC TallbBAHUYCCKHUX
AJIEMEHTOB.
5 | XuMuyeckass M SJIEKTPOXMMHUYECKass KOppo3us, 4 2 4
HccnenoBanue KOppo3uu METAaILJIOB u
onpeereHue HHruoUuTopHOro P dekTa.
17 8
BCETO

4.5. KypcoBoe nMpoeKkTUupoBaHUE/ BHITOTHEHUE KyPCOBON PabOThI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIIXCS

Bugsl camoctosTensHOM pa60TBI " €€ TPYAOCMKOCTD ITPUBCJICHLI B Ta6J'II/II_IC 1.




Ta6mmia 7 — Buasl caMOCTOSITENIbHOM paOOTHI M €€ TPYA0EMKOCTh

nqucuuriabl (TO)

Bua camocTosiTenpbHOM pabOThI Bcero, yac Cemectp 1, uac
1 2 3
N3ydeHne TeopeTHUEeCKOro MaTepuania 20 20

Pacuerno-rpaduueckue 3ananus (PI'3) 2 2

[ToaroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKY)

14 14

Jomamnee 3amganue (/13) 8 8

(I1A)

IToaroroBka K MPOMEXKYTOUYHOM aTTECTALUU

13 13

Bcero: 57 57

5. IlepeueHn yueOHO-METOAMUECKOTO OOECTIeUeHUs

JUTSL CAMOCTOSITENIEHON PabOThI 00yUYaIOMIMXCS 1O TUCIUILTHHE (MOIYIIIO)
Y4eOHO-MEeTOAMYECKHUE MaTepHalbl Il CAMOCTOSITENILHON pabOThl OOYYaroIIMXCsl yKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3AHUN

[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHU MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MevYaTHBIX U JICKTPOHHBIX YUEOHBIX H3TaHUI

KonuuectBo
9K3EMILISPOB B
udp/ URL anpec bubnmorpaduueckas ccpiika 6“3?;:;1:“
AJIEKTPOHHBIX
9K3EMILISPOB)
https://urait.ru/bcode | I'muuka, H. JI. OGmas xumus B 2 T.: y4eOHHUK 17151 By30B /
/512502 H. JI. 'nunka ; mox penakiuei B. A. ITonkosa,
A. B. ba6bkoBa. — 20-e u3., nepepab. u gomn. — MockBa :
WznarensctBo FOpaiit, 2023. — 353 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-9916-9353-0
OO6mias u Heopranuveckas xumus B2 1. Tom 1. 1
https://elibrary.ru/bo | Huxonsckuit A.B., CyBopoB A.B.
oks VYuebnuk / Cep. 76 Briciiee oOpazoBanue. (6-€ u3j., Ucrp.
u gom) Mocksa, 2020.
W3narensctBo: U3narensctBo FOpaiiT
Xumus. Knaccbl HeOpraHn4eckux CoeIMHeHu: yueo. 15

nocobue / T. E. KpsinoBa. — CI16.: 'VAII, 2024. — 44 c.

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

OO6mias u Heopranuveckast xumusi : B 2 T. T. 1 : 3akoHbI 1
KOHIICTIIINH : y4eOHOoe mocodue / mox pen. akagemuka PAH
A. 10. HuBanze. - 2-e u3z. - Mocksa : JlabopaTtopus
3HaHui, 2022. - 495 c. - (YueOHuUK 1Sl BHICHIEH IITKOJIBI). -
ISBN 978-5-93208-576-9. - Tekcr : anexTponHsIil. - URL:
https://znanium.com/catalog/product/1984044

https://urait.ru/bcode
1432806

Heoprannueckast xumusi: YaeOHOe TocoOue 171 By30B
I'enspman M. U., FOctparos B. [1.U3narensctBo "Jlanp"
3-e uzn...crep., 2025 — 528c.



https://urait.ru/bcode/512502
https://urait.ru/bcode/512502
https://elibrary.ru/books
https://elibrary.ru/books
https://elibrary.ru/item.asp?id=42653970
https://elibrary.ru/books.asp?sortorder=1&publname=%D0%98%D0%B7%D0%B4%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%BE%20%D0%AE%D1%80%D0%B0%D0%B9%D1%82
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/

7. TlepedyeHb IEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(OPMaLMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «MHTepHeT», HEOOXOAMMBIX Ui OCBOEHHUS JUCLUIUIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuma 9 — IlepedyeHbp DJIIGKTPOHHBIX O0pPa30BaTEIBHBIX PECYPCOB HMH(POPMAIIMOHHO-
TEJIEeKOMMYHUKaUOHHOHU cetn «HTepHeT»

URL anpec HaumenoBanue
http://www.xumuk.ru/ CaiiT 0 XUMUH
http://www.hemi.nsu.ru OCHOBBI XUMHH:

o0pa3oBaTeNbHbIi
CalT JUI CTYACHTOB

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp TPOrpaMMHOTO OOECHEUEHUS, HCIOIB3yEMOTO TMPH OCYLIECTBICHUU
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOTr0 MPOTPaMMHOTO obecniedeHus npeacrasieH B Tadumie 10.

Tabmuna 10— [lepeuens nporpaMmMHOro obecredeHus

Ne i/t HanmenoBanue

MS Office 2010-2013 u MS Windows

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMBIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb WCMONB3YEMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabauie 11.

Tabmuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW s  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.
Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne HanmeHoBaHMe cOCTaBHOM 4acTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | JlexuuoHHas ayIUTOPUs C UCIOIb30BAaHUEM l'acremno 15
JI€MOHCTPAIMOHHBIX TabauIl U cxeMm, [lepuonuueckoil cuctembl 32-01

xumudeckux iemeHToB J[.M.Menneneera, oOpa3iion
MHUHEPAJIOB, MOJIENIEH MPOCTPAHCTBEHHBIX PEUIETOK.

2 | Cnenmamu3upoBaHHAs XHUMHYECKas JIA0OpaTOPHS C l'acrenmno 15
WCIOJIb30BaHUEM JIEMOHCTPAIIMOHHBIX TIAKATOB, 33-02
71a00paTOPHBIX CTEHJIOB M YCTaHOBOK JUISI OTIPEIEIICHUS 33-04

SKBUBAJICHTA METAJLJIa, U3MEPEHHUS DIIEKTPOAHBIX IIOTCHIIUAIIOB,
CKOPOCTH KOPPO3UHN- METAIUIOB - MUJJINBOJIBTMETPBHI;
aHAJIMTUYECKHE U 3JICKTPOHHbBIE BeChl; JabopaTtopHbie pH-
METpBbI, HEHTPUDYTU U KATOPUMETP.




10. Omnenounble cpencTBa s MPOBEACHUS TPOMEKYTOUHOHN aTTeCTAIlMN
10.1. CoctaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEKYTOUYHOW aTTECTAllUU
00yyJaronuxcs no IUCUUILIMHE TpUBeIeH B Tadbnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHUSI POMEKYTOYHON aTTeCTalluu

Bua npoMexyTo4HOM arTecTaluu [IepedyeHp OLICHOUYHBIX CPEACTB

HuddepennmpoBanHblii 3a4ET Cnucoxk BOMpOCOB;
Tectsr;.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMHcs MPUMEHseTCsl 5-0ayuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMI, KOTopas npuBefeHa B Tabuuie 14. B TeueHne cemectpa MOXET HCIIOIB30BATHCA
100-6amtpbHast ~ mIKajga — MOAYJIBHO-PEUTHHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IIpaBuja
UCTIOJIB30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kputepuu oLieHKH YpOBHS CPOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHIUN

XapakTeprucTrka chOpMUPOBAHHBIX KOMIIETEHITUI
5-0ayuipHasd MIKaia paKIep (bopup

— oOyuaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €TI0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHOW W JIOMOJHHUTEIBHON JIUTEPATYPHI,
TECHO TPHBS3LIBACT YCBOCHHBIC HAYYHBIC TIOJIOKEHUS C TPAKTHYECKOM
JESITSIIbHOCTHIO HAIPABJICHHS;

— YMeJI0O 00OCHOBBIBAET U ApPTyMEHTUPYET BBIIIBUTAaEMbIC UM UJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIQJICET CUCTEMOM CIICIMAIN3HUPOBAHHBIX IIOHITHIA.

«OTIIMYHO»
(GavTCHO»

— o0yyJarouuics TBEpI0 YCBOWII MPOTPAMMHBINA MaTepuai, TPaMOTHO U
M0 CYILIECTBY WM3JlaraeéT €ro, ONWUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEIH;

— YBSI3BIBAET YCBOCHHBIC 3HAHUSI C MPAKTHYECKOW JESITEIBHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HayUYHbIE MOJIOKEHHUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BJIQJICET CUCTEMOM CIICIIMATN3UPOBAHHBIX TTOHSATHH.

«XOPOILIIO»
«3aYTCHO»

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

— JIONYCKaeT HEeCYIIECTBEHHbIE OMMOKN U HETOYHOCTH,

— UCIIBITHIBAET 3aTPYJHEHUs B NPAKTUYECKOM NPUMEHEHUU 3HAHHUU
HaIlpaBJICHUS;

— cnabo apryMEHTHUPYET Hay4IHBIC MTOJ0KEHNS,

— 3aTpyaHseTcs B GOPMYJIUPOBAHUHN BBHIBOJOB M 0000IIEHNUI;

— YaCTHYHO BJIIAJEET CUCTEMOM CTIeIMAIU3UPOBAHHBIX OHSTUH.

«y/IOBIIETBOPUTEITEHO
«3AYTCHO»

— oOyyaroluiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
MaTepuana;

— JIONTyCKaeT  CYIICCTBCHHBIC  OIMMMOKA W  HETOYHOCTH  IPH
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HalPaBIICHUY;

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUU 3HAHUIA;

— HE MOXET apryMEHTHPOBATh HAYYHbIE TOJIOKEHUS;

— He GopMyYJIHpYET BBIBOJIOB H 0000IICHU.

«HEYJIOBJIETBOPUTEITHHO
«HE 3aUTEHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAITBI.




Bompocsr (3amaun) nist sK3amMeHa mpeIcTaBlieHbl B Taoimie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1s 9K3aMeHa

Ne /i [Tepedyens BonmpocoB (3a1a4) 1S IK3aMeHa

Kon
WHIUKATOpa

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepacraBieHsl B Tabnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / qudd. 3auera

Ne i/t

[Tepeuens BompocoB (3a1ayv) 1yist 3adeTa / nudd. 3auera

Kon
WHJIUKAaTOpa

1.

CdopmynupyiiTe OCHOBHBIC TIOJIOKEHUSI KBAHTOBOW MEXaHHKHU:

1. 3anmumure ypaBHeHue I[lnaHka, naliTe OOBSICHECHHE IOHSITHIO
KBaHTOBAsl YHEPT U

a. JlaliTe XapakTepUCTUKY U OIpPEJIeTIeHHE MOHATUIO KOPITYCKYJISIPHO-
BOJIHOBOW JTyaJIU3M

6. 3anummute YpaBHenue Jle-bpoiins, NalTe TOHATHE JIWHBI
BOJIHBI Jle-bpoiins.

2.3anummure MaTeMaTU4eCcKoe COOTHOIIICHHE [Tpunnumna
HeomnpeaeneHHocTu ['elizenOepra, (HU3MYECKHA CMBICT .

OIIK-1.3.1

ChopmynupyiiTe omnpeneneHUe TMOHATHS «aToM», aTOMHOE SApo,
JaiiTe oOmpeelieHue, YKaXuTe Ha COCTaB AaTOMHBIX sIJIEp.
CdopmynupyiiTe ompeseneHue U MOHATUE BOTHOBON (DYHKIIUH.

OIIK-1.3.1

3anumute YpaBHenue Ilpenunrepa ans  aromMa  BoAOpoja.
Chopmynupyiite MIOHATHUE BOJIHOBOH  ¢yHkiuu, Jlaiite
onpezneneHue KBaHTOBbIM uuciaaMm, HX (PU3HUECKU CMBICIL.
[TpusBenure IIPUMEpBl  3aII0JIHEHUS aTOMHBIX opOuTanei
ANEKTpOHaMHM, naute nmonsatusa llpunnuny 3amnpera Ilaymm, [IpaBuny
Xynpa, npasuiy KieqkoBcKoro.

OIIK-1.3.1

Chopmynupyiite monsitue I[leproandeckoil CHUCTEMBI DJIEMEHTOB.
Haiite onpenenenune IlepuonnueckoMy 3akoHy Menneneesa, u
chopmynupyiite coBpeMeHHoe omnpeaenenue Ilepuoanueckoro
3akoHa. Jlaiite ompenenenue rpynnsl, nepuona B IIC. [laiite
00BbCHEHHE TAaKUM TMOHSTHUSM, KaK aHaJord, B 4€M 3aKIIOYaeTcs C
CYTb 3TOM 3aKOHOMEPHOCTH.

OIIK-1.3.1.

Cdhopmynupyiite u naiite omnpeneneHHe TaKUM IOHSATHSAM, Kak
pazuyc aTroMOB M HWOHOB, JHEPrUM  HMOHM3ALUH, CPOIACTBO K
AIIEKTPOHY, ANEKTPOOTPHULIATETBHOCTb, OKHUCJIUTEIBHO-
BOCCTAHOBUTEINIbHASI ~ CIIOCOOHOCTb. ITpuBenure mnpumepsl U
O00BSCHUTE 3aKOHOMEPHOCTh M3MEHEHUS CBOMCTB I0 MEPUOAY H IO
rpynne.

OIIK-1.3.1

ChopmynupyiiTe TOHATHE XUMHYECKOW CBsi3M. HazoBUTE OCHOBHBIE
xapakrepuctukn  X.C. OnummMre  KBaHTOBO-MEXaHUYECKHE
IIPEACTABICHUS O MPUPOJE XUMHUYECKON CBs3H, Teopus I'eltiiepa u
JlonnoHa, paiiTe MOHATHE OOpa30BaHUsS JBYXaTOMHON MOJIEKYJIBI.
Jaiite oObsicHeHHE MeETOJly BaJIEHTHBIX CBsi3el, ykaxkute Turbl XC.
ITpuBenure npumepsl. KoBaneHTHas CBsA3b, [aTh OIpPEAEICHUE,
IIPUBECTU TPUMEDPBL.

OIIK-1.3.1

ChopmynupyiiTe MOHATHE XUMHUECKOHN CBs3H. HeBaneHTHBIE THIIBI

XMMHYECKOW CBA3W: METAJUIMYECKas, JalTe ONpEeNeieHrue TaKou
CBS3M M  OOBSICHUTE MEXaHH3M OOpa3oBaHHUS JTOH XUMHUYECKOMN
CBSI3H.

OIIK-1.3.1




Jaiite ompeneneHue yHUBEPCAIbHOMY KBAHTOBO-XMMUYECKOMY
METOAy  omucaHus  xumudeckoi  cB3um  (MMO)  meronmy
MoJIeKyJsIpHbIX opbutaneir wm (JIKAO), npuBeaute mpuMepsl u
ONpPEJIETUTE NOPSAJIOK CBSI3U, MArHUTHBIE CBOWCTBA.

OIIK-1.V.1

ChopmynupyiiTe TOHSITHE TUOPUAM3AIMU ATOMHBIX OpOHUTAIICH.
[Tepeuncnure Buabl ruOpunn3anuii. Jlaiite onpeneneHue MOHIATHS O
NOJSIPHOCTH  MoOJeKyn. [lpuBenure mnpumepbl  IHOJNSIPHOM H
HENOJISIPHON MOJICKYJIBI.

OIIK-1.3.1

10

Cdhopmynupyiite  ompeneneHue  paauoakTUBHOCTH.  Haszoswure
Ba)XHEHIINE CBOWCTBA PaJMOAKTHBHOTO H3IMy4YeHHA. o -,B- , 7 -
U3IIy4ECHHUS. [Haiite onpeeaeHue OCHOBHOT'O 3aKOHa
paaumoakTUBHOro pacnazna. [aiire omnpenenenue Koncranre pacmana

(1)

OIIK-1.V.1

11.

Chopmynupyiite mnoHsATHE XHUMHUYECKON TepMoauHaMuku. [laiTe
ompezieNieHUue TOJIHOM PHEPruM CUCTeMbl, € (PU3UYEeCKHil CMBbICIH,
chopmynupyiTe TEpBbI 3aKOH TEPMOIUHAMUKH. HAIHUIIATE
YpaBHEHHUE NIEPBOT0 3aKOHA TEPMOJANHAMUKH.

OIIK-1.V.1

12.

Chopmynupyiite mnoHsTHE XUMHYECKOW TepMoauHAMHUKU. Jlaiite
oTpezieNieHUe CBSI3aHHOW HSHEPTUU CUCTEMBI, € (PU3MUECKUl CMBICI,
chopmynupyiiTe  BTOPOM  3aKOH TEPMOJMHAMUKH, HAIHUIIUTE
ypaBHEHHE BTOPOr0 3aKOHA TEPMOJIMHAMHUKHU.

OIIK-3.Y.1

13.

Chopmynupyiite mnoHsTHE XUMHYECKOW TepMoauHAMHUKU. Jlaiite
omnpeneneHue cBoOoaHOM sHeprun [mb6ca e€ pusnueckuii cMbICT,
HaIUIIATEe ypaBHeHHE [MO0Oca, YKaKUTE KpPUTCPUU MPOTCKAHUS
peakuuii. 3anuIIMTE YacTHYH) [POU3BOJHYIO  YUUTHIBAIOIILYIO
3aBUCUMOCTh dHeprun ['mb0ca oT cocraBa cucteMsl. [laiiTe moHsTHE
XHUMHUYECKOr0 NOTCHIHMANIA.

OIIK-3.Y.1

14

Chopmynupyiite TMOHATHE XMMHUYECKOW KHUHETHKH. Jlairte
ONpEICIEHUE OCHOBHOIO IIOCTyJlaTa XHWMHUYECKOM KHUHETHKHU.
ChopmynupyiiTe NOHITHE MOJEKYJISIPHOCTH pEaKUUU U TMOpsIKa
peaxkuu. [lepeuncnaure ¢akTopsl BIUAIOLNME HA CKOPOCTb
XUMHUYECKON peakiuu. YpaBHeHUE AppeHuyca, ypaBHeHue BaHt-

Tododa.

OIIK-3.Y.1

15.

Chopmynupyiite moHsiTHE  pacTBopa.  Ha3oBUTE  OCHOBHBIE
XapakTEePUCTUKU pacTBopa. [laiiTe moHATHE O Cr1Oc00axX BHIPAKEHUS
KOHIIEHTPAIlUH PacTBOPOB, KaKWe€ BHJIbI KOHIICHTPAIHI CYIECTBYIOT.
Hanummute hopmyinsl ais ux pacuérta (M, N,Cm, T, %, ®)

OIIK-1.B.1

16

ChopmynupyiiTe ompenercHue MOHATUS «KOJUIUTaTUBHBIE CBONCTBA
pactBopoBy». JlaiiTe ompeneneHne TaKUM HMOHATHAM, Kak JUPPy3us,
ocMoc, ocMoTuueckoe nasieHue. Chopmynupyiite 3akoH Bant-
l'opda u 3akonsl Paynsa. YkaxuTe 3aBUCHUMOCTb TeMIEpaTypbl
KPUCTAUTU3AIMH U KUTICHUS OT KOHIIEHTPAIMH PacTBOpPa.

OIIK-3.B.1

17

ChopmynupyiiTe MOHATHE 30HHOM TEOPUH KPUCTAILIOB, JaiiTe
ompeiesieHue  pealbHbIX  KpUcTauioB. JlaiiTe  ompeneneHue
HECTEOXUMETPUUYECKUX COEIMHEHUM WM COECIMHEHUM MEePEMEHHOI0
COCTaBa, MPUBEANTE MPUMEPHI KPUCTALUIOB IEPEMEHHOTO COCTaBa

OIIK-3.V.1

18.

Chopmynupyiite nonsarue pactBopa. JlaidTe ornpenesieHue cOCTaBy
pactBopa. Kakue arperatHble cOCTOSHUS pacTBOpoB Brl 3Haere
XKunkue pactBopnl. [laliTe ompeneneHue W (U3NYECKUNA CMBICIT
TaKOIo SIBJIEHUS, KaK, AIEKTPOJIMTUYECKAs TUCCOIMAIUS PAaCTBOPOB.
[TpuBenuTe NpUMEpBHI.

OIIK-1.V.1

19

ChopmynupyiiTe TOHSTHE  DIIEKTPOJIUTA,  JAlTe OIpeneicHHe

OIIK-1.V.1




CHJIBHOTO M ciaboro sjekTponuTa. Jlaiite ompeneneHue creneHH
nuccounanuu. [lpuBenute npumepsl. 3aNUIIATE 3aKOHBI Payns mis
AIIEKTPOJIUTOB, M30TOHMUECKUH KO DUIIMEHT, PU3HMUECKUI CMBICI.

20.

ChopmynupyiiTe TOHSATHE:  BOJOPOAHBIM mMoka3arenb.  Jlaiite
omnpeJieJIeHue HOHHOIO NMPOU3BeIeHUs BOJbl. HanummTe ypaBHeHue
JUIsl pacuéra BOJIOPOAHOTO MOKA3aTesl.

OIIK-3.B.1

21.

ChopmynupyiiTe  ompenencHue TaKUX MOHATHH Kak: [umaponus
coJiell, MOHHO-OOMEHHBIEC peaKluy, MEePEUUCIUTE BUIbI TUAPOIIN3A,
npUBeAUTE HpUMeEpbl (Tpu TuUna rujgpoinusa). Omnpepenute  pH-
PacTBOPOB TMAPOIN3A, JANTE ONPEAEICHUE COBMECTHOTO THIPOJIN3a,
IPUBEAUTE TPUMEPBHI.

OIIK-1.V.1

22.

ChopmynupyiiTe MOHSATHE MPOM3BEACHHUS pacTBOpUMOCTH. Jlaiite
ompejeneHue  mpouecca  pactBopeHus. Jlalite  omnpexneneHue
HACBILICHHBIX ~pacTBOpoB. JlaiiTe ompenenenue KOHCTAHTBI
pPacTBOPUMOCTH, BBIYMCIIEHUE PACTBOPUMOCTH B MOJIB/JI, I/JI,

OIIK-3.V.1

23.

ChopmynupyiiTe MOHSATHE OKHCIUTENTbHO-BOCCTAHOBUTEIBHBIX
npouecco.  Jlaiite ompeneneHue OKUCIUTENb, BOCCTAHOBUTEIIb,
NPUBEANUTE MPUMEPHl U YKAXKHUTE, B KAKUX CIy4asX MOXKET OJUH U
TOT XKe DJIEMEHT BBICTYIIATh KaK OKHUCJIINTCIIb 150)0%8 KaK
BOCCTAHOBUTEb.

OIIK-1.B.1

24,

Chopmymupyiite ToHATHE «DNEKTPOAHBIA MOTeHIHMAM. [laiiTe
omnpezneneHue M (U3NYECKUN CMBICT JABOMHOTO  AJIEKTPUYECKOTO
cnos.  OOBSCHUTE sIBIICHUS CKayka TMOTeHIMana.  Hamummure
ypaBHeHue HepHcra.

OIIK-3.3.1

25

ChopmynupyiiTe MOHSATHE TaJbBAaHUYECKOTO DSJEMEHTa, JalTe
OIpe/IeIeHuE MOHATUS («DJIEKTPOA» B 3JIEKTPOXUMHUH, HAMUIINTE
ypaBHeHHe HepHcTa, ykaxuTe, Kakue IpOLEcChl NPOTEKalT Ha
KaToJie, a Kakue Ha aHoJe. 3alMIIuTe TOKOOOPa3yoIlyl0 peaKiuo
JUIsL  TaJbBaHUYECKOIO DBJEMEHTa M CXEMy TIallbBaHUYECKOTO
aneMeHTa.  JlaliTe onpeneneHue 3IEKTPOIUTHUECKOTO KJIKOYa, €ro
(bu3nYECKU CMBICI.

OIIK-3.3.1

26

ChopmynupyiiTe TMOHSATHE DJIEKTPOJIM3a PACIUIABOB U PACTBOPOB,
JaiTe ONpENENICHNE J3TOT0 SBJICHUSA,  HAlULIUTE  MPOLIECCHI
IpoTeKallMe Ha aHoje W Ha Karone. Hanumwure ypaBHeHME
@apanes g 3IEKTPOIU3a, OOBACHUTE (DU3MUECKUNA CMBICI,alTe
ONpPEACIEHUE DIEKTPOXMMHUYECKOTO SKBUBAJIEHTA.

OIIK-1.B.1

217.

CdopmynupyiiTe ToHATHE KOPPO3Us MeTaluioB. HazoBute dakTopsl,
BIUAIONINE Ha KOpPpo3ur MeTauioB. OOBSCHUTE MEXaHU3M
KOPPO3UMOHHBIX TporeccoB. HazoBuTe cmocoObl 3alUTHI  OT
KOPpO3UH.

OIIK-3.3.1

28.

Chopmynupyiite MIOHATHE CTaJu. HazoBure OCHOBHBIE
KOHCTPYKIIMOHHBIE ~MeTayuibl. CBoiicTBa  ANOMHHHS, XpoMa,
Kenesa, ux momydeHwne u padUHUpPOBAHHE, WCIOIH30BAHHE B
CaMOJIETOCTPOEHUHU U MPUOOPOCTPOEHHUH.

OIIK-3.V.1

29.

ChopmynupyiiTe MOHATHE TMOJIMMEPOB, CTPOCHHE TMOIUMEPOB U
CrOCOObI  TIONyYEHMs, HA30BUTE NPUMEHEHHE TIOJIMMEpPOB B
MPOMBIILIEHHOCTH

OIIK-3.V.1

30.

ChopmynupyiiTe TOHATHE XUMHUYECKOW HICHTU(UKAIIUN BEUIECTB,
HazoBute MeToabl KOJMMYECTBEHHOro aHanu3a. Kakue BUIbI
MHCTPYMEHTAJIbHOI'O AHAJIN3a BbI 3HAETE.

OIIK-3.V.1




MpEeICTaBJICHBI B Ta0nwmie 17.
Tabmuna 17 — Ilepeyern TeM Juisi KYpCOBOT'O POEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

[lepeuenr TeM s KypcOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYypCOBOM pabOThI

No 1/ [TpuMepHBIii IepedeHb TeM I KypCOBOI'O MPOEKTUPOBAHUS/BBIIIOJIHEHUS
- KYpCOBOM pabOThI
VY4eOHbIM IIJIAHOM HE IPEeyCMOTPEHO
Bonpocsl 1 mpoBeneHHs IIPOMEXYTOYHOH aTTecTallMd B BHJIE TECTHUPOBAHUSA

npezcTaBieHsl B Tabmuie 18.
Tabauna 18 — IlpuMepHbIi epeyeHb BONPOCOB IJIsi TECTOB

Ne i/t

[IpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

Kon
WHIUKAaTOpa

[IpounTaiite 3a1aHue U 3aNUILINTE Pa3BEPHYTHI 0OOCHOBAHHBIN OTBET
Kakue KBaHTOBBIE UMCIIA TOJHOCTHIO XapaKTEPU3YIOT SHEPTHUIO
AJIEKTPOHA

Omanon omeema: B keanmosoii mexanuxe kaxcoas AO onpedensiemcs
mpems K8aHmosulMu Yuciamu. N -21asHoe KEaHmMosoe Yucio,
onpedensiem oowull 3anac duepeuud (npunumaem 3uadenusi 1,2,3 u m.o.
00 o©)

| —-opbumanvHoe Keanmosoe Yucio onpeoensem opouUmanrbHuill MOMEHM
Koauuecmaa 08uxcenull d1ekmpona (npunumaem 3uavenus 0,1,2,3 u m.o.
00 N-1). Kasicoomy 3nauenuro enasHo2o KeaHmogo20 4ucia,
coomeemcmayem N 3HAYEHUL OpPOUMATLHO20 K8AHM08020 uucia l.
OpbumansbHulll MOMEHmM KOIUuYecmea osudiceHutl, smo eekmop, (L) ezo
aAbCONOMHASL 8eNUYUUHA NPUHUMAEM CIPO2O ONPEOelEHHble KBAHMOBbLE
sHauenust. Takum oopasom, o0b6o3HaueHue 1100020 NOOYPOBHS
onpeoensiemcsi 08yMsl KBAHMOBLIMU YUCIAMU, 2IAGHBIM U OPOUMATILHBIM
K8aHmogvimu yuciamu. L

M, — MazHumHoe K8AHMoBoe YUCIO ONpeoesien 603MONCHbIE 3HAYEHUS]
npoekyuu opouUmanrbHO20 MOMEHMA KOAUYECmea O8UNCEHUS IIeKMPOHA
Ha QuxcuposanHoe HanpaesieHue 8 NPoCmparcme.

My — CNUHOB0€E KBAHMOBOE YUCTIO — COOCMEEHHDLI MACHUMHBIL MOMEHM
UMNYIbCA, NPOEKYUSL BeKMOPA CRUHA HA ONPeOeNéHHoe HanpasieHue

S

-5

Taxum 0bpazom NOAHYIO IHEPIUIO INEKMPOHA XAPAKMEPUIVIOM

N -enagnoe Keanmogoe uucio u |-opoumanvHoe KeaHmogoe Yucio

6HEULHE2O NnoJisd, MOHCeEN NPUHUMANTb 3HAYEHUA ms =

OIIK-1.3.1

[Ipouuraiite 3a1anue, BHIOEPUTE MPABWIBHBIN OTBET U apTYMEHTUPYHTE
3TOT BHIOOD.

B aTome, anektpoHHas popmyIia KOTOpOTo
15%2522p®3s?3p°3d1%4s24p®4d35s2, ... BaeHTHBIX SMEKTPOHOB ...

a. 3; b. 2;

c.9; d.5;

Apaymenmuposannulii omeem:

CoenacHo s1eKmpoHHO20 NACKOPMA , ONPeOeUM NeMeHm, IMo HUOOULI,
Ha 6HeuHell 21eKMPOHHOL OpOUmanu Haxoosamcs 2 CnapeHHbIX
anekmpona na 5% - nodyposne , Komopuie 6036yicOasCh Nepexoosm Ha
5-p! nodyposens a maxce 3 anexmpona na 4d*-nodypoene, maxum
o6pazom 5 necnapennwvix 1exmpornos(5s5ptad®) onpedensiom
KOJIUYECME0 8AICHMHbBIX JIeKMPOHOS.

OIIK-1.3.1




IIpaBuabHbIii oTBeT: d

[IpounTaiite TEKCT, BRIOEPUTE MPABUIHHBIA OTBET U 3aMUIINTE
MOCJIEIOBATEIBHO 3JIEMEHTHI B TTOPSIIKE YBEJIIMUEHUS CIIUHOBAJIIEHTHOCTH
JUISL CEIYIOUINX AJIEMEHTOB B BO30YXKIEHHOM COCTOSIHUH.

a.Al; b. Mn;

d. Be; e. As

Koy npasuiviozo omsema. d, a,e,b

OIIK-1.V.1

[IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE. K KaXK101 MO3UIIUH,
JTAHHOM B JIEBOM CTOJIOI1IE, MOJ0EPUTE COOTBETCTBYIOLIYIO MTO3ULIUIO B
nmpaBoM cToJioIe. Ha BHEITHEM AJIEKTPOHHOM YPOBHE HAXOJUTCH :

a. Sc; 1. 3 anmekTpoHa
b. Sh; 2. 4 seKkTpoHa
d. Ge; 3. 1 siekTpoH

e. Si 4. 2 anexkTpoHa
5. 5 5NIeKTpOHOB
6. 6 2IeKTPOHOB

K14 npasujlibHo2o0 omeema.

a b d e
4 5 2 2

OIIK-1.V.1

[IpounTaiite TEKCT, BEIOEpUTE NPaBUIbHbIC BAPUAHTHI OTBETA U
3aMUIIUTE apIyMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.

W3 npe10’keHHOT0 IIepeyHs BeIEeCTB BHIOEPHUTE BEIIECTBA HOHHOTO
CTPOEHUS B KOTOPOM IIPUCYTCTBYET KOBAJICHTHAS TOJSIPHAS CBS3b:

1. Xnoposogopon, 2.Kapb6onar natpus, 3. Oxcun cepsl (1V), 4. Ammuax,
5. Cynwdart xene3a(ll)

Ipasunvhoiti omeem:2,5.

ObocHosanue: Honnyo kpucmaniuueckyo cmpykmypy umerom
geuyecmea 8 y31ax KOmopbix HaAxX00AMCs UOHbL, HO CIIOHCHbLE UOHDBL
0bpazyiomces u3 d1eMeHmos ¢ pasHot d1ekmpoompuyamensrocmoio. Kax
mo CO3% 6 kapboname nampus u SO4> 6 cyrvpame scenesa, 20e memncoy
KUCTIOPOOOM U DJIEMEHMOM KOBAEHMHAS NOJIAPHAsL C843b. Takum
006paA30M CONU UMEIOM UOHHYIO C643b, HO CNIOJICHbIE UOHbL 6HYMPU
KPUCMAILO8 UMeIom KO8aleHmHyo noaapuyio. Ocmanvhbie
NPeoNodCeHHblE Beuecmed UMeIom MONeKYIAPHbIEe CIPYKMYpbl

OIIK-2.3.1

[IpounTaiiTe TEKCT U 3aNMUILNTE Pa3BEPHYTHIE 00OCHOBAHHBIN OTBET.
JlaiiTe onpesieneHre BOJIHOBOM (DYHKLIMH, YKQOKUTE €€ GU3NIeCKU
CMBICIL.

Omanonnviil omeem.3aKoHbL OBUNCEHUS YACTNUY 8 KBAHMOBOU MEXAHUKE
gvipascaromces ypasnenuem LlIpéounzepa. Imo ypaenenue
npeocmasisem coboti ouggeperyuaivrhoe ypasHenue 8 YaCmubix
NPOU3BOOHBIX. DMO ypasHeHUe Onucvléaen nosedeHue dNeKmpona 8
amome, Mo ecmb CEA3bl8Aem IHEPSUIO CUCTNEMDbL C €€ 80THOGLIM
osudicenuem. Taxum oopasom eonnosas hyukyus (v )xapaxmepuzyem
8EPOAMHOCIb HAXO0XHCOEHUS DIEKMPOHA 8 NPOCMPAHCIEe, MO eCMb
@u3zuneckull cmMulcl, 5mMmo 0bIacme 8 NPOCMpPAanHcmee, 20e 6ePOIMHOCHIb
HAXox#cOeHUs 2NeKMPOHA MAKCUMATILHO, YMY 001acmb HA3bIBAEM
opbumanvio.

OIlK-2.3.1




[IpounTaiite TEKCT, BEIOEPUTE MPABHIBLHBINA OTBET U 3aIUILINTE
apryMeHThI, 000CHOBBIBarOIIME BBIOOP. Pacmonoxuts smemeHTs! A
MOATPYIIIBI B TOPSIKE YCHIICHUS METAJUTHUECKUX CBOWMCTB:

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 amomHoz2o paouyca
VBeNUUUBAIOMCs 60CCIMAHOBUMENbHbIE CBOUCMA, MO eCMb
memannuyeckue, paouyc 6 [1CO 6 noopynne ceepxy 6Hu3 ygeauuusaemcs,
COOMBEMCMBEHHO U MEMAIUYHOCTb VEeTUUUBACHICSL

IIpasunvnoviii omeem. a

OIIK-1.3.1

[IpouunTaiite TEKCT, BRIOEPUTE MPABUIBHBIA OTBET U 3aIUIINATE
apryMeHThbl, 000CHOBBIBAIOIIHE BHIOOP OTBETA

B xmopune xanpuus CaCly ... xumuueckast cBs3b.

d. HENOoJIsIpHasA KOBAJICHTHAS,

b. monspHast KoBaseHTHas,

C. MOHHad;

d. MeTamnueckas

Omeem: Honnas,

Obocnosanue omseema.:CaCly, smo conv obpaszasannas snemenmamiu ¢
As/0 >1.9, c653b uonnas

OIIK-1.V.1

[IpounTaiiTe TEKCT U YCTAHOBUTE IIOCIIEI0OBATEILHOCTh METAILIOB,
KOTOpBIE BOCCTAHABIMBAIOTCS HA KAaTOJE IIPH JIEKTPOJIN3E PACTBOPOB
coneii: 1.Cynbdar menmu,

2. Hutpat cepebpa,

3. Cynbdar xenesa,

4.Cynbdar nuHka

Ipasunvroiti omeem:2,1,3,4.

OIIK-1.V.1

10.

[IpounTaiite TEKCT, BEIOEpUTE NMPaBUIbHBIC BAPUAHTHI OTBETA U
3aMUIIUTe apryMEeHThl, 000CHOBBIBaIOIIME BEIOOP O0TBeTOB. M3 uncna,
yKa3aHHBIX B PSJIy JIEMEHTOB BBIOEPUTE IEMEHTBHI, I KOTOPBIX
XapakTepHa MOCTOSIHHAS CTENIEHb OKHCIIEHUS.

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

npasuibHull omeem 1,5.

Obocnosanue: Ha énewineri 51eKmpoHHOU OpOUmanu y Kanus Haxooumcs
MONILKO OOUH INIEKMPOH , NOIMOMY OH MOJACEM 0mMOaA8amy €20 U
nposaeiame cm ok +1, y kanvyus 2 21KMpoHa OH MOdicem omoasamao
MONILKO 2 27IeKMPOHA U NPOAGIAMb CM OK +2.

OIIK-2.3.1

11.

[IpounTaiiTe TEKCT U 3aNUIINUTE Pa3BEPHYThHIH 00OCHOBAHHBIN OTBET.
Jlaiite omnpeseneHne raTbBaHUuIeCKOro AIEMEHTA.

Omanon omeema: I anbeanHuyeckuli s1emenm, Smo yCmpoucmaea, npu
NOMOWU KOMOPO20 XUMUYECKAs IHEP2UsL NEPEXOOUM 8 DIIeKIMPUUECKYIO
3a C4ém OKUCTUMENIbHO-80CCMAHOBUMENILHO20 npoyeccad. Ycmpoucmeo
npedcmasisem coootl 08a 21eKmpooa MemaiiudecKux, 1eKmpoium u
anekmpoaumuyeckul Kuoy. Ha anexkmpooe (kamoode) npomexaem

OIIK-1.3.1




npoyecc 60CCMAHOBNeHUs. KAMUOHO8 Ha diekmpolde( anooe)npoyecc
OKUCJIeHUsL MemAaiid.

12.| IlpounTaiite TEKCT, BEIOCpUTE MPAaBHIBHBIN BapuaHT oTBeT U 3anmmmre | OITK-1.Y.1
apryMeHTbl, 000CHOBBIBAIOIIIME BEIOOpP OTBETA.
3aKoH, KOTOPBIN TTIACHUT, YTO KOJIMYECTBO r'a3a, paCTBOPEHHOTO B
AKHUJKOCTHU, MPOMOPIIMOHATBHO €ro NapluruaibHOMY J1aBICHUIO:
a. 3akoH JlanpTOHA
b. 3akown I'eii Jlroccaka
C. 3akoH ['enpu
d. 3akon Payis
NpaGUNbLHBIL OMEem C.
Obocnosanue omsema. 3aKoH, no KOMOPOMY NPU NOCHMOSAHHOU
memnepamype pacmeopumocms (KOHYeHmpayus) 2a3a 6 OaHHOu
HCUOKOCIU NPAMO NPONOPYUOHATILHA OABNEeHUI0 2MO020 2A3d HAO
pacmeopom .onucam aneauickum xumuxkom Y. I'enpu 3axon npucooen
JUWD OJI51 UOCATIbHBIX U NPEOebHO Pa30a6/IeHHbIX PACMBOPO8 U
negvicoxkux oasnenuit. Cm = K P, K — koncmanma I'enpu, -P-
napyuanvroe oagnerue, Cy — MONAPHAS KOHYESHMPAYUSL.
13.| IIpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIIHFHOCTD BO3PACTAHHSI OIIK-2.3.1
3HaueHus: PH WX BOJHBIX paCTBOPOB AJISl CIEAYIOIIUX BEIIECTB:
1. Cynbdar xenesza(lll)
2. Hutpat nutus ,
3. Cunukar Kanus,
4. Cepnas kucnota
Ipasunvnoiti omeem: 4 —1—2—3.
14.| IlpounTaiite TekcT U ycraHoBuTe cooTBercTBUE. K kaxmoi moszunumu, | OIIK-1.3.1
JAHHOW B JIEBOM CTOJNOIE, MOA0EpUTE COOTBETCTBYIONIYIO MO3UIIMIO B
IIpaBOM CTOJIO1IE
a......3s23p%3d! 4s24p°4d° 1. Sc,
b....... 4524p%40195525p35(° 2. Ge,
d........ 4s24p4d° 3. Sh,
T 3523p23d° 4. Si
IIpasunvHolil omseem:
a b d e
1 3 2 4
15.| IlpounTaiite TEeKCT, BbIOEpUTE MpaBUIbHBIE BapuaHThl orBeta u | OIIK-1.3.1

3aMUIIUTe apryMEHThl, 000CHOBBIBAIOIINE BHIOOP OTBETOB.

@opmyabel UIsl pacdeTa W3MEHEHHs SHTAIBIIMM U SHTPONMM B XOJE
XUMHYECKON peakIuu, MpoTeKaroiie no ypasuenuio 2A + 3B = C + 4D,
UMEET BUI: ...

8. AH_, = (AHc + AHp) - (AHA + (AHg);
b. AH i = (AHc +4 AHp) - (2 AHa + 3 AHg);
¢. AH . = (2 AHA +3 AHg) - (AHc + 4 AHp);

peakumn




d. AS® = (Sc +4 Sp) - (2 Sa + 3SB);

peaxium
e. Asgeamm = (ASa + ASg) + (ASc + ASp)
g. Asgeamm = (ASa + ASg) + (ASc + ASp)

Ipasunvnviti omeem: b, d.

Obocnosanue omsema.: CoenacHo nepeomy u 6mopomy CiedCmeuro
3axona I 'ecca mennogou 3¢pghexm xum. peakyuu pager cymme dmaibnuil
NPOOYKMOS8 peakyuu ¢ y4émom CmexuomMempuieckux K03 duyuenmos
MUHYC CYMMA IHATbNULL UCXOOHBIX EUeCME C YUEMOM
cmexuomempuyeckux ko3gouyuenmos. /s sumponutinoeo sgpgexma
AHANI02UYHO.

16.| ITpounTaiiTe TEKCT M 3aMMIIATE PA3BEPHYTHII 00OCHOBAHHBIA OTBET. OIIK-1.VY.1
JlaiiTe onpeneneHrue pacTBopa, yKaxKUTe CBOMCTBA PACTBOPOB U
CHOCOOBI BBIPQXKEHUSI KOHLIEHTPALIUH.
Omanon omeema: Pacmeop-3mo 00HOPOOHAsL 20MO2EHHAS CUCeEMA
cocmosawas Uz pacmeopumeis pacmeopeéHHo20 geulecmsd u npooyKmos
ux ezaumooeucmeust. (Uonvl, moaekyivt) OCHOBHOU XapaKmepucmuKoll
pacmeopa ssnsemcs e2o cocmas. Cocmas onpeoessiemcs
KOHYEHMPAyUsAMU:
n m
npoyenmuas.: Cy = ™ 100% Ch=—=——
m__ ) vV MV
p—pa YWMOJAIPHAA. !
m
Cy =
: M’V
HOPMANbHAAL. ,
m .
_ eeuwecmed
C,= v - moaw [ ke
MOﬂﬂﬂbHaﬂ- sewecmea ’ pacmeopumeis
17.] IlpounTaiite TeKCT, BEIOEPUTE MPABUIIbHBIN OTBET U 3aIUIINTE OIIK-1.V.1
apryMeHTbl, 000CHOBBIBAIOIIME BEIOOP OTBETA, BEIOEPUTE BBIpAXKEHUE
JUIsSt KOHCTAHTHI PABHOBECHUS CHCTEMBI OOPAaTHMBIX PEaKIUi /st
CJIEYIOIIErO YPaBHEHHUS
2N2(r) + O2(r) « 2 N20 (1)
N,OJ? N,O
K:[ZZ] ’ bK:[Z]
[N,I[0,] N,1[0,]
N,]J’[O N,OF
CK:[ 2][22]’ dK:[ZE
[N,0] N,]
Ilpasunvruviti omseem: a
Obocnosanue:ons nobou cucmemovi:aA+bB—cC+dD, Cozenacro
KUHeMUu4eckoMmy ypasHenuio npsamoil peaxyuu: o=k -C»-Cle, "
S_k.C.CM™ S
obparHoii: k-Ce-Co *, 6 MOMEHM HACMYNJEHUS PABHO6ECUS
- - k
,k-CA”A-CB”B _k-C& -C[”)D’ ==K,
Taxum obpazom :
K =[C]¢-[D]¥[A)?[B]®, creoosamenvro omeem a
18.| [IpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIHHOCTD B MOPSIKE OIIK-1.3.1

yBenuueHus: Macchl pactBopéHHOr0 NaxSO4, BerecTBa, 00bEMbI
pPacTBOPOB OJMHAKOBBIC, TUIOTHOCTh MPUHAT = 1, €CITM KOHIICHTPAIUs




3TUX PaCTBOPOB:

a. 0,1opouentnass  b. 0.1monspHast

c. 0.1mopmaneaas  d.0.1 MonsIbHas

3anuimTe COOTBETCTBYIOLIYIO IIOCJIEIOBAaTEJILHOCTH OyKB  cleBa

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

19.| IIpouuTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBUE. K Ka)10i mo3ummu,
JTAHHOM B JICBOM CTOJIOIIE, MTOA0EPUTE COOTBETCTBYIOIIYIO TTO3UIIHIO B OIIK-2.3.1
mpaBoM ctonore. OnpenenuTe NBeT HHANKATOpa - (heHondTaaeHa
a. KBr 1.ManuHOBBII
b. NaOH 2.beciBeTHbIN
c. LiCl 3.KénTerit
d. Na2COs 4. Cunuii
NPABUNLHBII OMEEem.
a b C d
2 1 2 1
20.| IIpounTaiiTe TEKCT, BEIOEPUTE NMPABUILHBIC BAPUAHTHI OTBETA U OIIK-1.3.1

3aIHIITUTE APTYMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETOB. Y KAXKHUTE
raJlbBaHUYECKUE DIIEMEHTHI, KOHIICHTpAIUs cojeil paBHa 1 Momb/1, B
KOTOPBIX CBUHEI] BBITOHSICT (HYHKIIUIO aHOJIA:

a. MeTHO-CBUHITOBBIN C. CBHUHIIOBO- HUKEIEBLII

b. CBunioBo-1uHKOBBI 0. CBUHIIOBO-CEpEOPSHBIIT

Ipasunvuviti omeem: @, d .

Obocnosanue omseema. [[ns onpeodenenuss anooa, HeoodxoouUmMo
paccuumams pagHOBeCH»blll NIeKMPOOHbILL NOMEYUAT HO YPAGHEHUIO
Hepncma, yuumuleas, umo konyenmpayuu conei 00UHAKOBbIE, MOHNCHO
UCNONIBb3068AMb CIMAHOAPMHBII JJIeKMPOOHbIU NOMEHYUA, |

0 _ 0 0 .0 0
Prizeini = -0,258 Povzrpn < Powzricu’ Pevzipo < Pagrrag
0 _ 0 _ 0 _
Page1ng = +0,799B ¢, .., = —-0,763B Doy 1o = +0,3378
0 _ 0 —
Poz- 1oy, = ~0,126B @, =-0,258
(ngz*/Pb < wf\g*/Ag ¢gb2*/Pb < wguzwc:u Onexmpoo, y komopozo

NeKMPOOHbLL NOMEHYUA DOTlee INeKmMPOOmpUuyameibHulll, 6yoem
8bINOIHAMb DYHKYUIO AHOOd.




21.

[IpounTaiiTe TEKCT U 3aUIIUTE Pa3BEPHYTHIII 0OOCHOBAHHBII OTBET
Ornpenenenue, 4To ABJISIETCS KPUTEPUEM IPOTEKAHUS PEAKIUU

Jlia peakiun A—B, xotopas mpakTuuecku UIET 10 KOHLIA OIPENEIUTE
AS peaxiuu, eciii peaklus 3K30TepMUYECKasl.

Omanounmuwviil omeem: DK30mepMuvecKas peakyus no YCiosuro, mo ecnbo
AHpeauu <0, Kpumepuem npomexanus peaxkyuu a6isiemcs usmMeHeHue
c60600nou  suepeuu lubdca, ecru  AG<0, mo makas peaxyus
8o3modicHa coenacto ypasuenuto: AG = AHpeuquu - T'AS , Ho max kax
AHpeayuu <0, no ycnosuro, a peaxyuss npomexaem eciu AG < 0,
C1e008amenbHo, CO2NACHO ypasheHuto dHepeuu [ubbdbca, AS mooxcem
UMemb GeIUYUHY U NOJONCUMENbHYIO U OMPUYAMELbHYI0, HO YCI08UE

00JIICHO OBLIMb BBINOAHEHO: |AH | > |T AS| :

OIIK-1.V.1

22.

IIpounTaiite TEKCT U ycTaHOBUTE cooTBeTcTBUE. K KaXkaoi mo3umuu,
JAHHOM B JIEBOM CTOJIOLIE, IOJ0EPUTE COOTBETCTBYIOLIYIO O3ULIMIO B
paBoM crondue. /i peakuuu Npyu JaHHBIX YCIOBUS BO3MOXKHO
IIPOTEKaHUE:

a. AH>0, AS<O0; 1. B mpsAMOM HarpaBJICHUU .
b. AH<0, AS>0; 2. B 00paTHOM HamlpaBlICHUU.
c. AH>0, AS>0; 3. B COCTOSIHUM PaBHOBECHUSI

d. AH<0, AS<0

IIpaBUJIBHBIN OTBET:

a b
2 1 1 1

(@]
o

OIIK-1.V.1

23.

[IpounTaiite TekcT, BEIOEpUTE MPABUIIBHBIN OTBET U 3alMILINTE
apryMeHTbl, 000CHOBBIBAIOIIME BEIOOp OTBETA.

TennoBoit 3¢ hekT XuMHUUeCcKON peakluu, MpoTeKaroel npu
IIOCTOSIHHOM JIaBJICHUH, PABEH U3MEHEHHUIO:

a. BHYTPEHHEU dHEPruu;

b. sHTanLINY;

C. ouepruu ['m60ca;

d.3HTpOIHH.

Omesem: b.

Omeem: Tennosoti 3¢hghexm xumuueckoui peaxyuu onpeoesemcs
coanacHo nepgomy 3akony mepmoounamuxu. AH = AUHPAV,
C1e008ameNbHO Omeem. IHMAlIbNUU.

OIIK-1.3.1

24.

[IpountaiiTe TEKCT, BHIOEPHTE NPABWILHBIC BapHAHTBI OTBETA H
3aIMIIMTE apTYMEHTHI, 000CHOBBIBAIOIIME BHIOOP OTBETOB
Ipomecc Fe** + 2e = Fe® mpoucxomuT B rambBaHHYECKOM JIIEMEHTE,
KOHIIEHTPAIMK COJer 1 MOIB/ 11

a.Mg | MgCl; || FeSOq4 | Fe

b.Fe | FeCl, || NiCl, | Ni

¢.Al | AIC; || FeCl, | Fe

d.Fe | FeSOq || CuSO4 | Cu
Ilpasunvruviti omseem: a, C.
Obocnosanue: Tlpoyecc 60ccmManosens nPOUCXOOUm Ha I1eKmpooe,
nomeyuan Komopozo 6o1ee dNeKmMpONOIONCUMEbHBILIL.

OIIK-2.3.1




2+

(oﬁiszi =-0,25B > (olgez*/Fe =-0,44B BoccranoBureasr N

2+

0 _ 0 _
Do 1cu =+0,34B > Peoe e = 0,44B BoccranoButens cu

g”iw = -1,66B < ¢2e2* e = —0,44B BoccramoBurens  Fe

0 0 2+
= — < = —
(ng2+ /Mg 2, 368 (DFeZ* IFe O, 44B BoccraHoBHTENb Fe

25.

[IpounTaiiTe TEKCT W YCTaHOBUTE COOTBETCTBHE. K Kaxmoil mo3uuuw,
JAaHHOW B JICBOM CTOJIOIE, MOJ0EPUTE COOTBETCTBYIONIYIO MO3HUIIUIO B
MpaBoM cTOJI01Ie. B KOHTaKTe HAXOAATCS METAJUIBI B PA3IMYHBIX Cpeliax
KaKue MpoIecChl MPOTEKAIOT Ha KAaTO/E.

a. Zn/Fe pH <7 1. Pb** +2e = Ph°

b. Cu/Fe pH >7 2. O2 +2H,0 + 4 & —»40H

c. Pb/Fe pH =7 3. Fe** +2e = Fe?

d. Ni/Cu pH <7 42H0 -4 — Oy + 4H*
5.2H"+2¢& — HY°

IIpasunvHoli omeem:

a b c d
5 2 2 5

OIIK-1.V.1

26.

[TpounTaiiTe TEKCT U 3aUIIUTE Pa3BEPHYTHI 00OOCHOBAHHBII OTBET.
[Tpu 31eKTpoaM3e BOJHOTO PACTBOPA, MEPEUUCIICHHBIX HIDKE, HA
HMHEPTHBIX DJIEKTPOJIAaX BBIACIAIOTCS TOJBKO BOAOPO M KUCIOPOI.
a.ZnCly;  b.KF; ¢.ZnSOs; d.KClI;

Omanon omeema: IneKponus, 5mo npoyeccvl npomexanuue Ha
INEKMPOOAX Npu NPOXOAHCOCHUU NOCMOIHHO20 ILEKMPULECKO20 MOKA.
Conb, 00paz06anHask AKMUBHBIM MEMAJLIIOM, JJIeKMPOOHbBIIL NOMEHYUAL
MEmaia Menviue 2NeKmpoOnblll NOMEHYUAId 6000pooa u3 600ui( -
0,76B), nosmomy na kamode soccmanagnugaemcs 6000poo u3 8oowvi, Ha
aHOoOe OKUCTAEmMCs KUCIOPOO U3 800bl, MAK KAK 3JIeKMPOOHbI

nomeHyuanl hmopuo UoHa (pg - =12,6B > uem onexmpoonuiii
2

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

Ipasunvhoiii omsem: b

OIIK-1.3.1

27.

[IpounTaiite TekcT, BEIOEpUTE MPABUIIBHBIN OTBET U 3alMILINTE
apryMeHThI, 000CHOBBIBaOIIKE BBIOOp oTBeTa. [lpu snexTponmze
BOJIHOTO PAacTBOPA ... Ha DJIEKTPOIAX MPOUCXOIAT MPOIIECCHI:

2H,0 +2e=H; +20H", S>—-2e=¢°

a. Na2SOq; b. CdSOy4 ;

c. CuS; d. NazS ;

e. Na:SO3

IIpasunvusiti omeem d.

Obocnosanue: Conb, 00pa308aHHASL AKMUBHBIM MEMALLIOM,
INEKMPOOHBIL NOMEHYUAT MeMAId MeHbUle NOMEHYUANA 8000PO0A U3
600bi( -0,76B), nosmomy na kamooe eoccmanasiusaemcsi 8000poo u3
80001, Ha anoode okucnsemcs KUciopoo u3 00vl, maxK Kax 371eKmpoOHblil

0 o
nomenyuan @, . =—0,48B menvue uem snexmpoonviil

HomeHyuan (0,(_),20,02 =+1,368

OIlK-2.3.1

28.

[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIBHOCTD
pa3psKEHHUsI BEIIECTB Ha KATOAE IPU IMIPOXOXKIACHUH ITIOCTOSTHHOTO

OIIK-1.V.1




QJICKTPHUYICCKOI'0 TOKA JIA CICAYIOIMUX paCTBOPOB:

a. xaopuaa meau (I1),
b.cepHoOli KHUCITOTHI,
c.xynopuma xenesa (1),
d..cynbdara HuKeS,

Ipasunvubiti omeem: a. b. d. C.

29.| IIpounTaiiTe TEKCT, BEIOEPUTE MPaBUIIbHBIC BADHAHTHI OTBETA U
3aIUIINATE APTYMEHTBI, 000CHOBBIBAIOIINE BHIOOP OTBETOB. [1J1s1 3aIIUTHI
KaJIMHsI OT KOPPO3HH BO BIQKHOM BO3yX€e B KAYECTBE KATOIHOIO
MOKPBITHS MOYKHO UCIIOJIb30BaTh ...

a. Al; b. Mn ;

c.Co; d. Cu

Ipasunvuviti omsem: ¢, d.

Obocnosanue: Kamoouvim nokpolmuem mModicem Ciylcums MemaJi,
DNIEKMPOOHBLL ROMEHYUAT KOMOPO20 DOJIee ILeKMPONONI0NCUMEIbHBLLL
yem 3auuyaemolit Memai, CO2NACHO Maoauybl CMAHOAPMHBIX
DNIEKMPOOHBIX NOMEHYUALO8 OOIee INeKMPONOJLONCUMENbHbLE
nomenyuanel, y memannos: €. Co, d. Cu

30.| IIpounTaiiTe TEKCT U YCTaHOBUTE COOTBeTCcTBHE. K Kaxk10i nmo3umumy,
JTAHHOU B JIEBOM CTOJIO1IE, I0I0EPUTE COOTBETCTBYIOILYIO TIO3UIIMIO B
npaBoM ctonbie. TemneparypHsblil koaddunnent peakuuu paseH 3 kak | OITK-2.3.1
M3MEHUTCSI CKOPOCTh XUMUUYECKON PEaKIIUU, €CIIU TEMIIEPATYPY

W3MEHHUTB:
a. ToBBICHTH Ha 40° 1. 287 pa3?
b.moun3uTs Ha 40° 2.421 pa3?
C.OBEICUTH Ha 55° 3. 81pa3t
d.nmosbIcuTs Ha 30° 4.27 pa3t
5. 8lpasz]
NPABUNLHDI OMEEem.
a b C d
3 5 2 4

Ilpumeuanue: Cucmema oueHUBAHUS MECMOBLIX 3A0AHUIL:

1 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C 6LIOOPOM O0OHO20 BEPHO2O OMBema U3 Hemblpex
NPEONONCEHHBIX U 0DOCHOBAHUEM GblOOPA CYUMAEMCSl 6EPHbIM, €CNU NPABUILHO VKA3AHA YU@dpa u npueeoeHvi
KOHKpEmHble ap2yMeHmbl, UCNOoab3yemble npu 6vibope omeema. Ilonnoe coenadenue ¢ 6epHbIM OMBEMOM
oyenusaemcs 1 baniom, Hegepuwlii omeem uiu e2o omcymcemaeue — () 6annos.

2 mun) 3adanue KOMOUHUPOBAHHO2O MUNA C 8bIOOPOM HECKOILKUX 8APUAHMOE OMBEMA U3 NPEONONCCHHBIX
U pasgepHymviM 0OOCHOBAHUEM BblOOPA CHUMAEMCS 6EPHbIM, €ClU NPASUIbHO YKA3AHbL YU@psbl U NpueeoeHbvl
KOHKpEmHble apeyMeHnmbl, UCNOAb3yeMble Npu 6vlbope omeemos. Ilonnoe coenadenue ¢ GepHbIM OMBEMOM
oyenusaemcst 1 6aniom, eciu 0onywenvl ouuoku uiu omeem omcymemeyem — () 6ann08.

3 mun) 3adanue 3aKpLImoco Muna HA YCMAHOGIEHUE COOMEEMCMEUS CYUMAEMCs BEPHbIM, eClu
VCMAHOGIEHbL 6CE COOMBEMCMEUsL (NOZUYUU U3 OOHO20 CMOAOYA 6EePHO CONOCMABNLEHbL C NOUYUIMU OPY2020
cmonoya). Ilormoe coenadenue ¢ 6epHbIM OmEemMoM oyeHusaemcss 1 6anioM, HeGepHbIL OmMeem U €20
omcymemeue — ) 6annos

4 mun) 3adanue 3aKpvLIMO2O MUNA HA YCMAHOGIEHUE NOCIe008AMENbHOCIU CUUMACMCsT GEPHbIM, eC/iU
NPABUIbHO YKA3aHA 8Cs1 NOCAedosamenvHocmsb yugp. Ilonnoe coenadenue ¢ gepuvlm omeemom oyenusaemcs 1
bannom, eciu donyujenvl owmuoKy uiu omeem omcymcemesyem — () 6a1108.

5 mun) 3adanue OmKpLImMo20 Muna ¢ pAa3eEPHYmMbIM OMEEMOM CHUMAEMCsl 6EPHbIM, eClu OMmeEem
cognaoaem ¢ SMANOHHBIM NO cooepicanuio u noanome. Ilpasunvuviii omeem 3a 3adanue oyenugaemcs @ 3 bania,
ecnu donyujeHa oona owuobka \ nemounocms \ omeem npasunbHbLil, HO He NOAHbI - 1 bann, ecau donyweno bonee 1
owubxu \ omeem nenpasuivhwill \ omeem omcymemeyem — () 6ain08.




[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUUIUIMHE OOYYaIOUIMXCS 3a04YHOM (HOpMBI
00y4eHus1, IpeIcTaBIeHbI B Ta0ymie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne i/m [TepeueHb KOHTPOJIBHBIX PAbOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPhl  OLCHUBAHUS
MH/INKATOPOB, XapaKTepU3YIOMHMX dTanbl (HOpMUPOBAHHUS KOMIIETCHLUH, COAEp)KaTcs B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernamMeHTHpPYIOUIMX MOPAJOK U HPOUEAYPY
NPOBEICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTeCTaluyu 00ydJaromIuXCs
'VAIL

11. Meroaudeckue yKa3aHus Ui 00YJIarOIIUXCS TI0 OCBOSHUIO JTUCITUTUTHMHBI
[esnbt0 AMCHUIUIMHBL SBJSICTCS — TOJYYCHHE CTYJACHTAMH HEOOXOJMMBIX 3HAHWIA,
YMEHHH Y HABBIKOB B OOJIACTM XWMHH, YTO TO3BOJUT MM YCIICIITHO PEIIaTh TEOPETUYCCKUE U
NPaKTUYECKHE 3aJa4d B 00JaCTH pa3pabOTKM W BHEIPEHUU MEp IO MOBBIIICHUIO KauyecTBa
nponyknuu. OOydJarommecs JOJDKHBI OCBOUTH JUCHUIUIMHY Ha YPOBHE, IT03BOJISIOIIEM
pa3pabarbiBaTh M MPOCKTUPOBATh KOMIUICKCHI M ammaparbl U3 chepbl MmpruOOpOCTpOCHUS,
AJIEKTPOHHOT'O MAIIMHOCTPOCHUS HHPOPMAITMIOHHO - U3MEPUTEIILHON TEXHUKHU.
KoHTponupoBarh KauyeCcTBO M IMPOBOAMTH HCIBITAHHUS TMPOIYKIIMH, pabOT ¥ YCIYT.
HeobOxomuMble 3HaHUS TSl PEHICHHS ATHX 3a/a4 MOJydYaroT TI0 00pa30BaTeIbHON MPOTrpaMMme
6akanaspa 12.03.01 «ITpubopocTpocHue

11.1. Meroauueckue ykazaHus s OOy4yaroIIMXcs [0 OCBOEHHMIO JIEKLIHOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKOe U SICHOE HU3JIoKeHue ydeOHoro marepuana. HasHaueHune COBpPEMEHHOHN JIEKIIUU B
paMKax TUCHMIIIMHBI HE B TOM, YTOOBI MOJyYUTh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUHU
(GyHIaMeHTaIbHBIX MpoOJeM JUCHMIUIMHBL, METOJ0B HAay4YHOIO I[IO3HAHUS, HOBEHIIMX
JOCTIDKEHUI Hay4dHOH MbIciau. B yueOHOM mporiecce JIEKIUs BBINOIHAET METOA0JIOIHYECKYIO,
OpraHU3aIMOHHYI0 U MHPOpMAMOHHYIO (pyHKUMHU. JIeKIHs packpbplBaeT MOHATHIHBIN anmapat
KOHKPETHOW o0yiacTH 3HaHus, €€ MpoOsieMbl, AaeT LeIbHOE NPEACTaBICHUE O AUCIUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[Tnanupyemble pe3yabTaThl IPH OCBOEHUH 00YYaONIMMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEIEISIETCS LEIEBOM YCTAHOBKOW K KaXK/10M KOHKPETHOU TEME;

— TIOJy4Y€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEINO/IaBaATENIEM;

— pasBuTHE TNPO(ECCHOHATHHO-IENOBBIX  KAadecTB, JIIOOBH K  TpeAMETy U
CaMOCTOSITEIEHOTO TBOPYECKOI'O MBIIITIECHMS.

— TOsBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENTbHON PabOThI;

— TIOJy4YeHUE 3HAHUW O COBPEMEHHOM YPOBHE DAa3BUTHUS HAyKH U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHs Ha OJMIKaNIINeE TO/IbI;

— HayuyuThCsl METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTH U
MOJIOKEHUS, TMPUXOAUTh K KOHKPETHBIM BBIBOJIAM, MOBTOPSATh HUX B  Pa3IMUHBIX
bopmyarpoBKax);

— TOJIyu€HHe TOYHOI'O IOHUMAaHHUs BCeX HEOOXOAUMBIX TEPMUHOB U MOHATHI.

JlekuMOHHBI MaTepuanm MOXET CONPOBOXKIAThCA JIEMOHCTpAlMeld CIIalIoB W
UCMOJIb30BAaHUEM DA3aTOYHOIO MaTepuaja IMpH TNPOBEIEHHMH KOPOTKHUX JHCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHHUSI OT/AETbHBIX TEMATUK I10 IUCHUIUIMHE.

CrpyKTypa npeaocraBiacHus JEKIIMOHHOTO MaTepuana:




- IEKIIUU COTJIACHO pasnenam (Tabmn.3) u remam (Tabmn.4).

— Bcerymienne — 4YacTh JIEKIUH, II€JIb KOTOPOM - 3aMHTEPECOBATb U HACTPOUTH
ayJIMTOPUIO HAa BOCIIPHUATHE yueOHOro MaTepuaia. B ero cocraB BXoAsT: (OpMyJIHPOBKA TEMbI
JEKLUU, XapaKTepUCTUKa €€ npo(ecCHOHATLHON 3HAYMMOCTH, HOBH3HBI M CTEIICHU
U3YYCHHOCTH, LM JIeKUWW; M3JI0KEHUE IUIaHA JIEKIMH, BKIIIOYAIOUIEr0 HAMMEHOBAHUS
OCHOBHBIX  BOIIPOCOB, MOJJICKAIIUX PACCMOTPEHHIO Ha  JICKIIUH; XapaKTEePUCTHKA
PEKOMEHIyeMON JIUTEepaTypbl, HEOOXOJUMOW Uil OpraHU3alUd CaMOCTOSITENIbHOM paboThI
CTYJICHTOB; PETPOCHEKIMsI-HAIOMHUHAHUE O BOIPOCAX, PACCMOTPEHHBIX Ha MPOIUION JEKIIHH,
CBA3b MX C HOBBIM MaTepHalioM, yKa3aHHEe Ha €ro pojb, MECTO M 3HAUYE€HHE B JaHHOUN
JUCLHUILIIMHE, a TAKXKE B CUCTEME APYTUX HAYK.

— OcHOBHasi 4acThb - M3JIOKEHUE COJIEPKAHUS JIEKIIMHM B CTPOrOM COOTBETCTBUM C
NPEJIOKEHHBIM IUUIAaHOM. BKIIIOYaeT pacKpbIBalOIIMKA TeMy JIEKIIMM KOHLENTYaJbHBIA U
dakTUYeCKUH MaTepuasn, ero aHalu3 W OICHKY, pa3lUYHbIE CIOCOOBl apryMEHTAlMH W
JTI0KA3aTeNIbCTBA BBIABUTAEMbIX TEOPETHUECKHUX TOJIOKEHUH.

— 3akiroyeHue - TOJBEACHHE OOIIero uTora JeKIuu, oO0oOIIeHHe MaTepuana,
(GhopMyITUpPOBKaA BHIBOAOB 110 TEME JICKIIUH; OTBETHI HA BOMPOCHI CTYJECHTOB.

— Jlos Hajmexamero OCBOEHUs Kypca XUMHUH UCIIONB3YIOTCS CIEIUaTbHbIC HATJISATHBIC
CPEICTBA, C MOMOIIBIO KOTOPBIX MOXKHO MepeaaBaTh CTyJeHTaM HHGOpPMAIUIO O BellecTBax,
00BeKTaX W CymecTBe (PU3MYECKMX M XUMHUYECKUX MpeBpamieHuid. JIeMOHCTpanus OIbITOB,
MOJIETIN KPHUCTAJUIMYECKUX PEHIETOK, TAOMUIBI U IJIAKaThl ¢ SHEPreTHUYECKUMU TuarpaMmMamMu
00pa3oBaHus MOJIEKYJI, pEaKIMii ¢ KaTaqu3aropamMu U 0€3 HUX u T.1.

— Ocy1uecTBiI€HIE KOHTPOJIS 3@ BEIEHUEM CTYJEHTaMU KOHCIEKTA JIEKLIUH; OKa3aHHe
CTyJE€HTaM TOMOIIM B BEJICHUU 3alHMCHU JIEKIHH (aKUEHTUPOBAHUE H3IIOKEHUS Marepuala
JICKITUH, BBIJCJIICHUE TOJIOCOM, WHTOHAIMEW, TEMIIOM peud Hambosee BaXHOW wWHpopmammw,
MCIIOJIb30BaHUE Tay3 ISl 3aliCH TaOJIUI, CXEM)

11.2. Meroauueckue ykKa3aHds Uil OOyYaroOIIMXCS IO BBITIOJHEHUIO J1a0OpaTOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOpHBIX pabOT oOydaromuics MAOKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTEpUCTHKOM 00ydaromerocs.
Beinonnenune 1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTATbHO-TIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BeinonHeHnue 51a00paTopHBIX paboOT OO0yyaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThlO
U3YYEHUs] JUCLUIUIMHBI, ONIpENesiseMol Y4YeOHBbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
o0ecreynBaroIuM pelIeHue CcIeIyoIuX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIEIOBaHMsS MPOLECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM JUCIUIINHBI,

— 3aKpeIuvleHHe, Pa3BUTHE U JeTalu3alls TEOPETUYECKUX 3HAHWM, MOJyYeHHBIX Ha
JEKIUSAX;

— ToJlyueHHe HOBOW MH(OPMAINH 110 U3Y4aeMOM JUCLIHUIUINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3aganue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX padoT
3amanue U TpeOOBaHUS K BBINOJHEHUIO J1a0OpaTOPHBIX PAabOT MPUBEAEHBI B METOJUYECKHX
yYKa3aHMSIX:

- Xumus : OKBUBAJIEHT. 3aKOH 5JKBHUBAJICHTOB : [ OJEKTPOHHBIA pecypc|
METOJMYECKHE YKa3aHHs 10 BBINOJIHEHHIO JlabopatopHoi pabotsl / C.-lIletep6. roc. yH-T
a’pokocM. npudopoctpoenus ; coct.: T. E. KpbinoBa - DnektpoH. TekcroBble aaH. - CII06. : U3a-
Bo ['YAII, 2021. - 19 c.




- Xumus. TernoBoit 3¢pdext (3HTaNbNUA) XUMHUECKONW pPeakluu : [ DIEeKTPOHHBIN
pecypc] : MeToanYecKkHe yKazaHus K BBIIOJIHEHUIO 1abopaTtopHoii pabotsl / C.-Iletepd. roc. yH-
T adpokocm. mpubopoctpoenus ; coct.: T. E. KpbeutoBa. - DnekTpoH. TekctoBbie naH. - CIIO. :
Usn-so I'VAII, 2023. - 22 c.

- XuMmus : XUMUYECKUE PEAKIINH, BHI3BIBAIOLINE DIICKTPUUECKUIA TOK, DJIEKTPOIHBIC
NOTEHLUAJBI U 3JIEKTPOJBUKYILIME CUJIBI : [ DIEKTPOHHBIN pecypc] : METOIMYECKUE yKa3aHUs K
BBITIOJIHEHHIO J1abopaTtopHoi pabotTel / C.-Ilerepd. roc. YH-T a’pOKOCM. HMpHOOPOCTPOCHHS ;
coct.: T. E. Kpbutosa. - DnekrpoH. TekcroBsie AaH. - CII6. : U3n-Bo I'VAIIL, 2022. - 24 c.

- KpeutoBa, T. E. Xumus. Koppo3ust Mmeramios: : [ DnekTpoHHBINH pecypc] yueol.-
meto. nocobue / T. E. Kpsinora. — CI16.: 'VAII, 2023. — 36 c.

CrpykTypa u hopma oTuera 0 1abopaTopHOM paboTe

1. Ilenb paboThL.

2. JlabopatopHoe o0opyaOBaHuE.

3. OnucaHue SKCIIEPHUMEHTA.

4. OO6paboTka pe3ynbTaToB

TpeboBanus k oopmIICHHIO OTYETa O Ja00paTOPHOH paboTe
OTuéT TOJKEH COMIePKATh THUTYJIBHBIN JIKCT, @ €r0 COICPIKaHUEe COOTBETCTBOBATH O(hOPMIICHHIO,
cornacHo ['OCT 7.0.100-2018 (3amonHeHHBIE TaOIHIIBI C TOJYYEHHBIMHU SKCIIEPHMEHTAIbHBIMU
naHHbIMH) HopMaTuBHas JOKyMeHTalusi, HeoOXoaumas Juisi OQOpMIICHHS, TpPUBEICHA Ha

anekTpoHHOM pecypce I'YAIT: https://guap.ru/regdocs/docs/uch

1. BrinonHeHsr HEOOXOAUMBIE PACUETHI.

2 [Toctpoens! rpaduveckie 3aBUCUMOCTHU OT 3a/IaHHBIX TapaMeTPOB.
3 CrenaHbl BBIBOIBI.

4 BrinonHeHsl KOHTPOJIbHBIE 33JaHUsI Ha TeMY J1a00paTopHOil pabOTHI.

B xone BbINOSHEHUSI CaMOCTOSITEIBHOM PpabOThl, 00yJaroOUIUiCs BBIMOIHAET paboTy IO
3a/IaHUI0 M TP METOJMYECKOM PYKOBOJCTBE IMpernojaBaTelisi, HO 0€3 €ro HernocpeCTBEHHOTO
y4acTHsl.

s oOywarommxcsi 1Mo 3a04HOM (opMe 0O0ydeHHs, caMOCTOsTelIbHas padoTa MOXKET
BKJIIOUATh B c€0s KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOTHEHHUS CaMOCTOSITENILHON paboThl, y olyuaroierocss (Gpopmupyercs
1enecoo0pa3Hoe IIaHUpOBaHUE pabovyero BpeMeHHU, KOTOPOE MO3BOJISET UM Pa3BUBAaTh YMEHUS
¥ HaBBIKM B YCBOGHHUU U CHCTEMaTH3allMU MPUOOpETaeMbIX 3HAHHM, oO0ecreunBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIEPHOJ OOYYECHHS, TOMOTAaeT TMOJIYYUTh HABBIKM TTOBBIIICHUS
npohecCHOHALHOTO YPOBHSL.

MeroaudueckuMu ~ MaTepualiaMy,  HANpPaBJISIOMIUMH  CaMOCTOSITENIbHYIO — paboTy
00y4JarOIIUXCs SIBISIFOTCS:

— y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

11.3. MeToauyueckue yKa3aHHs JUISI OOYYArONIMXCSA TIO0 MPOXOXKICHHIO TEKYIIEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkynuil KOHTPOJb YCHEBAEMOCTH NPEIyCMaTpUBAET KOHTPOJb KayecTBa 3HAHUU
00yyaroImuxcs, OCyIIECTBISEMOr0 B TEUEHUE CEMecTpa C IIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JTUCIUTUIAHBI.

1. 3amura 1abopaTopHBIX padoT

2. BolnonHeHne NpoBepovHOi paboThI 10 TeMe J1abopaTopHOil paboThI
3. pemienue 3a1a4 Mo Teme JabopaTopHOil paboTHI.

4. J151g TeKyIIero KOHTPOJIsS YCIIEBa€MOCTH UCIIOIBb3YIOTCS TECTHI,

npuBeIeHHbIe B Tabmnuie 18



11.4. Metoauyeckue yKazaHus aJisi 0OyYaronIuXcsl MO MPOXO0XKICHHUIO MPOMEKYTOUHOMN
arrecraquu.

[IpomexxyTounass  arrectansi  OOydYarONMIMXCsl — NpPEAyCMaTpUBAcT  OLICHUBAHHE
IPOMEKYTOUYHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB 00y4YeHHUs MO AucHUIUTHHE. OHa BKIIOYACT B
cedst:

— 1uddepeHIpPOBaHHBIM 3a4eT — 93T0 (opMa OLEHKM 3HAaHUM, IOJy4YEeHHBIX
00y4aromuMcs TPy U3yYEHUH TUCIUILUIMHBI, MOCEUICHNH JIEKIIUK, BBIMOJIHEHUH JTa00paTOPHBIX
paboT, KOJUIOKBUYMOB, OTBETa TEOPETUUECKOI0 MaTepuaja Ha 3a4€Te C OLIEHKOM «OTIMYHO»,
«XOPOILIOY», «YJOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHHOY.

1. B teuenue cemecTpa [id AOMYyCKa K 3a4eTy CTyAEHTY HEoOXoaumo crnath He menee 50%
nabopaTtopHbIX padboT, He MeHee 50% mpakTH4YeCKUX paboT, BBIMOIHUTH TECTUPOBAHUS B
cpene LMS He Hmxe oneHkH "yaoBieTrBoputesibHO". Jlanmee CTyAeHT AOIMyCKaeTcs K
co0ece10BaHHUIO UM UTOTOBOMY TECTHPOBAHHIO Ha 3aueTe."

2. 3ayer BBICTABISETCS HAa OCHOBAaHMHM BBIIIOJHEHHBIX B TEYEHHE CEMECTpa BCeX
7a00paToOpHbIX pabOT M HANMHMCAHUU HTOTOBOIO TECTUPOBAHUS WIH IPOXOKICHUS
co0ece0BaHus.

B teuenue cemectpa cTyneHTy HeoOxomumo caaTh He MeHee 50% JrabopaTopHBIX paboT, HE
meHee 50% mpakThyeckux padoT, BBIOJIHUTH TECTUPOBaHUA B cpene LMS He HuXke OICHKU
"y1OBAETBOPUTENHHO". B cilydyae HEBBIIIOJIHEHUHU BBIIIEU3I0KEHHOTO, CTYACHT, IPU yCIEITHOM
MPOXOXKACHUHU TPOMEXKYTOYHOM arrectaud B ¢opMme -dKk3ameHa/nud.3auera, HE MOMKET
MOJIyYUTh aTTECTALMOHHYIO OLEHKY BbllIE "Xopomio"”

Cucrema OILIEHOK MPU MPOBEICHHH TEKYIIEro KOHTPOJIS M MPOMEKYTOYHOM aTTecTaluu
OCYIIECTBIISIETCS B COOTBETCTBUU C PYKOBOISIIUM JOKyMeHTOM opranuzaiuu PJIO T'YAIL
CMK 3.76 «llonoxxeHue o TEKyLIEM KOHTpPOJE YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTeCTalluu
CTYJE€HTOB M aclIMpaHTOB, OOydYaromMXcsi IO OOpa3oBaTeIbHBIM IpPOTrpaMMaM BBICHIETO
obpazosanus B ['YAID» https://docs.guap.ru/smk/3.76.pdf.



Jluct BHECeHUs! U3MEHEHUH B pabouyro MporpaMmy AUCHUIUINHBI

Jlara BHECECHUS
U3MCHEHUN u
JIOMOJIHEHUH.

Ilommuce BHecIIero
A3MEHEHUS

Conep:kaHue U3BMEHEHUM U JOTIOTHEHUH
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3aceaHus
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3aB.
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