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AHHOTALNS

JucuunnuHa «XUMUs» BXOAUT B 00pa30BaTENbHYIO MIPOrPaMMy BBICHIETO 0Opa30BaHUS
— TmporpamMMmy OakamaBpuaTa [0 HamNpaBlIEeHUIO MOATOTOBKH/ crnenuansHoct 15.03.04
«ABTOMaTu3allisg  TEXHOJOTMYECKUX  TPOIECCOB W  TMPOM3BOACTB»  HANpPaBIE€HHOCTU
«ABTOMATH3ALMS TEXHOJOTHUUYECKUX MPOLECCOB U MPOU3BOJACTB». JlMCUHUIUIMHA peaTu3yeTcs
kadeapoit «NoSy.

JlucuuriuHa HaneleHa Ha (P OPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIIUX KOMITETCHIIUI:

OIIK-1 «IIpuMeHsATh €CTECTBEHHOHAYYHBbIC W OOIIEHHXEHEPHBIC 3HAHUS, METOJIbI
MaTEeMaTHYECKOTO aHAIM3a U MOJICTHPOBAHUS B MPOPECCHOHATBHON JAESITETEHOCTI

CopepxaHue TUCHUIUIMHBI OXBAThIBA€T KPYT BOIIPOCOB, CBS3aHHBIX CO3HAKOMIIEHHUEM
UCTOPUM XHUMHUHM, a TaKKe C OCHOBHBIMU HAMPABICHUSIMU M TEHICHUUSAMH Pa3BUTHUS
COBpPEMEHHOM XMMHMU. OTa HayKa H3y4yaeT MaTepUalbHBII MHUpP, 3aKOHBl €ro pa3BUTHUA,
CHENM(PUIECKYI0 XUMHUYECKYI0 (GOopMy IBMKEHHS MaTepuu. B mporecce HM3ydeHUS XUMUU
BbIpa0aThIBae€TCs HAYYHBIM B3TJIS[ HA MUP. 3HAHUE XUMHUU HEOOXOAMMO Ui IJIOJOTBOPHOMN
TBOPUYECKOH JeATeNhbHOCTH OakanaBpa JIOO0N HAMpaBICHHOCTH. 3HAHWE XUMHUU MO3BOJISET
chopMHpPOBAaTh COBPEMEHHOE HAyudHOE IPEACTaBICHHE O MaTepHH, BEIIECTBE KaK OJHOM U3
BHUJIOB JIBHOKYILEWCS MAaTEPUU, MEXAHU3ME MPEBPALICHUN XUMUYECKUX COCIMHEHUM, CBOMCTBAaX
MaTepuajIoB O XMMHUECKHUX Mpoleccax B COBpEMEHHON TexHuKe. [Ipu m3ydeHun Kypca XUMUU
HEOOXOJIMMO TIPOYHO YCBOHWTH OCHOBHBIC 3aKOHBI, OBIIAJCTh TEXHUKOW XUMUYECKUX PaCUETOB,
BbIpa0OTaTh HAaBBIKM CAMOCTOSTEIBHOTO BBIMOJTHEHHUS XUMUYECKUX JKCIHEPUMEHTOB U
0000menuss  dakrtoB. I[loHMMaHMEe  3aKOHOB XHMHH TIOMOXET CTYACHTY B pPEIICHUU
9KOJIOTMUECKUX TpobiieM. 3HaHME Kypca  XUMHUUM HEOOXOIMMO ¥ s MOCIEAYIOIIEro
YCHENTHOTO U3YyYEHHSI CHEIUATbHBIX JUCIUIUIMH.

[IpenogaBanue AUCUMIUIMHBI TpeayCMaTpUBAaeT cienyromue (OopMbl OpraHU3alUuU
y4eOHOI0 MpoIecca: JISKIMH, JIa0opaTOpHbIC padOTHI, CaMOCTOSTENIbHAs padoTa CTyJCHTa,
KOHCYJIbTaIlNH.

[IporpamMMoli AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIUE BUIBI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTaus B popme audepeHnpoBaHHOTO 3a4eTa.

OO0mas TpyJ0€MKOCTh OCBOCHHS JUCIUIUIMHBI COCTABJSACT 3 3aYeTHBIX eauHUIbI, 108
YacoB.

SI3BIK 00YUEHHMS IO TUCIUTIIINHE «PYCCKUH »



1. TlepeuyeHb MIIAHUPYEMBIX PE3yIbTATOB OOYUCHUS MO TUCITUTUIHHE

1.1. Ilenu npenomaBaHusi AUCIUTLIIAHbBI

Lenb maHHOM AMCUMIUIMHBI — YCBOGHHE CTYACHTAMH TEOPETHYECKHUX OCHOB OOIIen
XUMHH, XUMHUHU BOKHEHIIMX 3JIEMEHTOB M WX HEOPraHMYECKUX COEAMHEHUH, (OopMUpOBaHUE
XUMUYECKOTO MBIIUICHUS Y CTYACHTOB, PAa3BUTHE HABBIKOB KCIOJIb30BAHUS CBEICHHUM O
(U3UKO-XMMHUECKUX CBOMCTBAX pa3NUYHBIX CHUCTEM [JJIs CHHTE3a COOTBETCTBYIOIIMX
COCIMHEHUH, BBITIOJHEHHEC TEPMOIMHAMHYECKHX M KHHETUYCCKUX PACUeTOB; MPUOOpETCHUE
HEKOTOPOTO OMbITa JKCIEPUMEHTAIBHBIX HCCIEIOBAaHUNA i1 Pa3pabOTKH  HOBBIX METO/OB
CUHTE3a, INPUAAHUSA MaTepHalaM 3aJaHHOW CTPYKTYpbl U KOMIIIEKca CBOUCTB. [IpencraBinenue
BO3MOXXHOCTH CTYJIEHTaM Pa3BUTh U MPOJEMOHCTPUPOBATh HABBIKU B 00JIACTH WHHOBAIIMOHHBIX
TEXHOJIOTHI

1.2. JlucumruiMHa BXOJMT B COCTaB 0053aTEILHON YacTH 00pa30oBaTEIbLHON MPOTrpaMMBbl
BhIcIIero oOpazoBanus (nanee — OI1 BO).

1.3. IlepedeHb MIaHUPYEMbIX pPe3yIbTATOB OOYUEHHS MO JUCIUILTUHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMH pe3ynbratamu ocBoeHust OIT BO.

B pesynbrare m3ydeHus AUCUMILTUHBI OOydYalOmMUNCSA AOHKEH 00JaJaTh CiexyHONMMHU
KOMITETCHIIMSIMU WJIA UX 4YacTAMU. KOMIIETeHIIMM U MHIUKATOPBI UX JTOCTHXKCHUS MPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepedyeHb KOMIETSHIIMIA ¥ WHAUKATOPOB UX JIOCTFKCHUS

Kareropus (rpymnma)

KO,Z[ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHHC MHAHWKATOpa

KOMIIETCHITUH KOMIETESHIINHN JIOCTYIKCHHS KOMIICTEHITNH
Oo6menpodeccuonanpubie | OITK-1 ITpumensaTs OIIK-1.3.1 3HaTh OCHOBHBIE MOJIOKEHHUSI,
KOMIIETCHITUH €CTECTBEHHOHAYYHbIE | METO/IbI U 3aKOHBI €CTECTBEHHOHAYYHBIX

1 OOIIeMH)KEHEPHBIE
3HaHUS, METOIBI
MaTEeMaTUIECKOTO
aHaIM3a u
MO/JICJIUPOBAHUS B
poQeCcCuoHAIBHON
JESTEITbHOCTH

JUCIUILINH; OCHOBBI MAaTEMAaTHYECKOTO
aHaJn3a U MOJACIIUPOBAHUS

OIIK-1.Y.1 ymerp 1eMOHCTPUPOBATH
0a30BBIe 3HAHUS B 001aCTH
€CTECTBEHHOHAYYHBIX JUCIUIUINH U
HCIIOJIb30BATh OCHOBHBIC 3aKOHBI B
npodeCCHOHAIBHON JeATEIHHOCTH,
MPUMEHSATh METObl MATEMAaTUUECKOTO
aHaJii3a U MOJIECITUPOBAHUS

OIIK-1.B.1 BaaneTh HaBLIKAMHU
HCIIOJIb30BaHMs 0a30BBIX 3HAHUI B 00J1aCTH
€CTECTBEHHOHAYYHBIX JTUCIUIUINH B
npodeCCHOHAIBHON JAEATEIHbHOCTH,
MIPUMEHEHHUS METOJI0OB MAaTEMAaTHIECKOTO
aHaIM3a U MOJICIMPOBAHMS

2. Mecro aucuumuinssl B cTpykType OI1

JuctunnnHa MokeT 6a3upoBaThCsl HA 3HAHUSIX, paHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
PU U3YUYEHUH CIIETYIOUIUX TUCHUIUIAH:
— «Maremartrka. MaremMaTU4eCKUI aHAIIN3,

—  «Dusuxay

— «be30macHOCTh KU3HENEATENBHOCTHY,
3HaHUA, TOJy4YeHHbIE NPU U3YYEHHWU MaTepuana JaHHOM JHCUUIUIMHBI, UMEIOT KakK
CaMOCTOSITENIBHOE 3HAUYEHUE, TAK U UCIIOJIb3YIOTCS IIPU U3YUEHUH IPYTHX AUCLMILINH:
— « MarepuanoseneHue»
— «HMHxeHepHas dKOJIOTHSD
— «DNEKTPUYECKHE MAITUHBI»




3. O0beM U TPyA0EMKOCTh TUCHIUTLTAHBI
JlaaHbIe 00 00ImIEeM O0beMe AMCUIUILUIMHBI, TPYIOSMKOCTH OTACIHHBIX BHIIOB Y4eOHOMU
paboTHI 1O TUCIUTUTHHE (M paclpeie]ICHHe dTOW TPYIOEMKOCTH IO CEMECTpaM) MPEICTABICHBI B
Tabymue 2.

Ta6ymma 2 — O0beM U TPYJI0EMKOCTh JTUCITUTIINHBI

Bun yuebHol paboThl Bceero TpynoemMkocTs 11O
cemMecTpam
No2
1 2 3
Oowas mpyooemkocms oucuunaunst, 3E/ (uac) 3/ 108 3/ 108
H3 Hux uacoe npakmuueckoii H0020MmMoeKu
Ayoumopnuie 3anuamus, BCETo vac. 51 51
B TOM YHUCJIE:
nekruu (J1), (dac) 34 34
npakTudeckune/cemunapckue 3anatus  (I13),
(Jac)
naboparopubie paboTsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (padora) (KII, KP), (uac)
JK3aMeH, (Jac)
CamocmosamenvHnas paboma, Bcero (Jac) 57 57
Buo npomesxcymounon ammecmayuu: 3auet, | Hdudd. Hudd. 3au.
mubd. 3ader, sk3amen (3auer, udd. 3ay, 3au.
DK3.¥%)

5 o
HpI/IMeanI/Ie: KaHIAUJATCKHUU 3K3aMCH

4. ConepxaHue TUCIUTIITUHBI
4.1. PacmnpeneneHue TpyJ0€MKOCTH AUCITUIIMHBI TI0 pa3iesiaM U BUJaM 3aHSATHIM.
Pazaenbl, TeMbI TUCITUTIITUHBI U UX TPYJOEMKOCTh TPUBECHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3iensl, TeMbl AUCIUTIINHBI, HX TPYAOEMKOCTh

Pazgensl, TeMbl JUCITUTIIHHEI Jlexumu  [I13 (C3) JIP KII CPC
(dac) (dac) (dac) (dac) (dac)
Cemectp 2
Pasnen 1: Beeneune B XUMUIO 2 5 7
Tema 1.1.IlousiTHE BeliecTsa u 1 1 1

XHUMHUYECKON peaKIui, OCHOBHBIE
OIpeICTICHUSL.

Tema 1.2 2 3
CrexroMeTpruecKue 3aKOHBI.
dyHIaMEHTALHBIC TTOHITHS U 3aKOHBI
XUMHH.

Tema 1.3.Crioco0sl onpenienieHust 1 2 3
KOJIMYECTBA BEIIECTBA, 3aKOH
3KBUBAJICHTOB.

Paznen 2: Ctpoenue BemiecTra 10 - 10




Tema 2.1. OcHOBHBIE CBEIEHUS O
CTPOCHHH aTOMOB; KBAHTOBBIC YHCIIA.

Tema 2.2. [lepuoanveckuii 3aK0H
J.N.Menneneena.

Tema 2.3. XuMHu4eckast CBSI3b, BUIbI
XHUMHUYECKOU CBS3H.

Tema2.4. MeTo 1 BaJICHTHBIX CBSI3CH,
KOBAJICHTHAS CBS3b.

Tema2.5. MeTon MONEKYISIPHBIX
opoOuTanei.

Tema2.6. HeBaieHTHEIE THIIBI CBS3EH:
HOHHAs CBI3b, METAIUINYECKAS CBA3D,
BOJOPOJIHAS CBSI3b, CHIIBI
Ban-nep-Baansca.

Pasnen 3:XuMudeckue CHCTEMEL.
OO011ne 3aKOHOMEPHOCTH XUMHUECKHUX
MIPOLIECCOB.

14

20

Tema 3.1. DHepreTuka XuMHUYECKUX
MPOIIECCOB, BHYTPEHHSISI SHEPTHS,
SHTAJIBIUS, SHTPOIIHSI.

Tema 3.2. sueprus I'u60ca,
HaIpaBJICHHOCTh XUMUYECKUX
MPOLIECCOB, XUMUYECKOe 1 (ha30Boe
paBHOBECHE.

Tema 3.3. CKOpOCTbh XMMHUECKON
PEaKLuy U METO/IbI €€ PeryIUpOBaHUs,
3aKOH JEHCTBHS Macc,

Tema3.4. DHeprus akTUBaIUH,
ypaBHEHHE AppeHuyca, NpaBUiIo
Bant-T'odda, xkaTanuzaTops! u
KaTaJIUTUYECKUE CUCTEMBI.

Tema 3.5. PacTBOpBI, JUCHiEpCHBIE

CUCTCMBI, CIIOCOOBI BBIPpAXKCHUA COCTaBa

pacTBOpOB,

Tema3.6. DnekTpoauTHIecKast
JUCCOLMAIusi, BOJHbIE PACTBOPHI
JJIEKTPOJIUTOB, BOJAOPOIHBIN




MOKa3aTelb, peakiui 0OOMeHa,
TUAPOJIN3 COJICH.

Tema3.7. CBoiicTBa pa30aBIeHHBIX
pPacTBOPOB HEAJIEKTPOJIUTOB, BOJIHBIE
PacTBOPBI ANEKTPOIUTOB, 3aKOH
pasbasiiennst OCTBaIbAA, 3aKOHBI
Paymns.

Paznen 4. OcHOBEI
AJIEKTPOXUMHUUYECKHX IPOIIECCOB.

14

Tema 4.
1 OKHCIIUTCIIbHO-BOCCTAHOBUTCJIbHBIC
peakiuu

Tema 4.2.XuMHUYECKHUE UCTOUYHUKHA
3JIEKTPUYECKOI0 TOKA. ['albBaHUYECKHE
3JIEMEHTEIL.

Tema 4.3. DneKTpoau3, 3aKOHBI
®dapanes.

Tema 4.4. Koppo3sust u 60pb0a ¢ HEel.

Pa3nen 5:CBoiicTBa MPOMBIIITIEHHO-
BaXXHbIX J3JICMCHTOB U UX COCHI/IHCHI/If/'I

Tema 5.1. Kimacchl XUMHYECKUX
COEIMHEHMI, CBOMCTBA MPOMBIILIEHHO
Ba)KHBIX DJIEMEHTOB M UX COECIUHEHUN.

Tema 5.2. XumMuyeckast
uneHtudukays. Meroapt
XHMHYECKOTr'0 MCCIICIOBaHUS U aHAJIN3a
BEILIECTB U UX IIPEBPAILICHUM.

Hroro B cemectpe:

34

17

57

Hroro:

34

17

57

IIpakTuyeckas MOATOTOBKA

o0ydJaronmMucs  ONpeIesIeHHbBIX

3aKJII0YaeTCs
TPYIOBBIX

HEIMOCPEICTBEHHOM
CBSI3aHHBIX

BBIIIOJIHCHU A
Oynyuieit

npodeccroHaNbHOH 1eATENHHOCTBIO.

4.2. CopnepkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHITHI.
Copep:xanne pa3felioB U TeM JICKIIMOHHBIX 3aHATUN IPUBEICHO B Ta0muiie 4.
Ta6muia 4 — ConepxaHue pa3fesioB U TEM JEKIIMOHHOTO ITUKJIA



Howmep
pazzena

HaszBanue u conep:xkanue pas3aesioB U TEM JEKIIMOHHBIX 3aHATHI

Pazgen 1

BBenenue B XUMUIO.

Tema 1.1.

IloHsTHE BenecTBa U XMMHISCKOM pCaKkiin, OCHOBHBIC ITIOHATHUA U OIIPCACIICHMA.

Tema 1.2.

CrexuomMerpuueckue 3akoHbl. DyHIaMEeHTaJbHbIE MOHATHUA U 3aKOHBl XHMUU:
3aKOH COXpPAaHEHHMsS MAacChl, 3aKOH IIOCTOSHCTBA COCTaBa BEILECTBA, 3aKOH
KpaTHBIX OTHOIICHWM, 3aKOH OOBEMHBIX OTHOIICHHWH. 3akoH ABoraupo,
CICICTBHS 3aKOHA ABOTaApo.

Tema 1.3.

CriocoObl omnpesiesieHns] KOJIMYEeCTBa BEIIECTBA, 3aKOH 3KBUBaJIeHTOB. Pacuér M?
(MOJIIpHBIX MacC 3KBHBAJIEHTOB) HJisi MPOCTHIX BEIIECTB, OKCHIOB, KHUCIOT,
OCHOBaHMH, coneld. DaKkTop SKBUBAICHTHOCTH.

Pasnen 2:

CTpocHHE BEIIECTBA.

Tema 2.1.

OCHOBHBIE CBEJEHUSI O CTPOEHUU aTOMOB; KBaHTOBO-MexaHUYecKas MOJEIb
atoma. OpOurtanb, KBaHTOBBIC 4Hcia, ypaBHeHue IlIpémnunrepa, ypaBHeHue
He-bpoiinsa, ypaBuenue I[lnanka, npuHmun HeomnpeaenéHHoctu ['eitzenbepra.
DJIeKTpOHHO-Tpaduueckrie hopMyIIbL.

Tema 2.2.

[Tepuonuueckuii 3akon J[.M.MenneneeBa, cBsa3p I1.C. co cTtpoeHueM aroma.
[lepuonpl, Tpymmbl, AMaroHajdbHash 3aBUCUMOCTh. 3aKOHOMEPHBIC H3MEHEHUS
CBOMCTB DJIEMEHTOB U COCIMHECHUH (3P (EKTUBHBIN paguyc, SHEPTUU MOHHU3AIIUN
M CPOJCTBA K DJICKTPOHY, SJICKTPOOTPHUIIATEIIHHOCTD ).

Tema 2.3.

XHUMHYECKasi CBSI3b, BHJIBI XUMUYECKOW CBs3M. B030yXkaAEHHOE W HOpPMaIbHOE
COCTOSIHME  artoMa. [uOpuamsamusi  3JIEKTPOHHBIX  00makoB.  CrmocoObl
MEePEKPhIBAHUS JJCKTPOHHBIX O0OJIAKOB, CHIMa- IH-ACNIbTa-TIePEKPHIBAHMUS.
IIpocTpaHCTBEHHASI CTPYKTYPa MOJICKYJI.

Tema 2.4.

Meroa BalleHTHBIX CBsI3€H, CHOCOO 0Opa3oBaHUs KOBAJICHTHOW CBSI3H METOJI
Jlonpona u I'efitinepa. [lonsspHOCTH CBSI3M CBOMCTBA KOBAJICHTHOM CBS3H.

Tema 2.5.

Meroa Monexkynsipabix opOutaneit. [lopsinok u sHeprus cBsi3u. CBsi3bIBaOIINE
1 PA3PBIXJISIONINE OPOUTAIIH.

Tema 2.6

HeBaneHnTHble THIBI CBSI3€1: HOHHAS CBSA3b, METAJUIMYECKAS CBS3b, BOJOPOAHAS
CBA3b, cliibl BaH-nep-Baanbca. KoMmnekcusle coennHeHns. Poiab KOMIUIEKCHBIX
COCOMHECHHI B TIPUPOAE M TEXHHUKE. Teopus KpHUCTAUIMYECKOrO IOJIA.
KoHieHcHupoBaHHOE COCTOsIHUE BellecTBA. TBEp/ble BElIECTBa.

Pasnen 3

XuMudeckue cucrteMmbl. O0MIHe 3aKOHOMEPHOCTH XMMHYECKHX IIPOIECCOB.

Tema 3.1.

DHepreTuka XUMHUYECKHX IPOIECCOB, BHYTPEHHSSI DHEPTrus, TEIIOBOM AddekT
XUMUYECKUX peakiui, 1-if, 2-i, 3-i1 3aKOHBI TEPMOJUHAMUKH, DHTPOIHUS, KaK
(DYHKIIMS COCTOSIHUS, SHTAIBINS. X UMHUYCCKHI MOTCHIHAIL.

Tema 3.2.

sHeprusi ['mb0ca, HampaBIEHHOCTb XHMHUYECKHUX IIPOLIECCOB, XUMHUYECKOE H
(ha3zoBoe paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMHUYECKON pPEeakIMi U METOJIbl €€ PEryJIUPOBaHMS, 3aKOH JEHCTBUS
Macc. YpasHenue ['ynpOepra u Baare. MonekynapHOCTh peakiuu, MOPSIOK
peakiuu. 3aBUCHMOCTb CKOPOCTHM XHMHMYECKOW pPEAKIUHU OT KOHUEHTPALUH.
KoHcTaHTa ckopocTy (hM3HYECKUN CMBICTL.

Tema 3.4

DHeprusi  aKTHBAaIllMM, ypaBHeHHWE AppeHuyca, mnpaBwio Baat-T'odda,
KaTaJIu3aToOpbl U KaTaJUTUYECKHE CUCTeMbl. OCHOBHOM MOCTYJIAT XUMHUYECKOU
KMHETUKHA, KHUHETHMYECKOE ypaBHEHWE. BiusHue temmneparypel Ha CKOPOCTb
XUMUYECKOM peakluH, ypaBHeHHE AppeHuyca. MexaHu3M MNPOTEKaAHUS
KaTAJIMTHYECKUX peakiuid. XuMudeckoe paBHoBecue npunaiun Jle-IllaTenbe.

Tema 3.5

PacTBOpBI, AHCIEpCHBIE CHCTEMBI, CIOCOOBI BBIPAKEHHUS COCTaBa PACTBOPOB.
TepMoanHaMuyeckue XapakTepUCTUKH Tpollecca 0Opa3oBaHUs PAcTBOPOB.
CWIBbHBIE U CJTa0ble 3JIEKTPOJUTHI, HOHHBIE PABHOBECHUS B BOJHBIX PACTBOpax,
MIPOU3BEICHNE PACTBOPUMOCTH

Tema 3.6

3HGKTDOHI/ITI/I‘ICCK37[ JUCCOoIMaInusi, BOJHBIC pacCTBOPblI SJICKTPOJIHUTOB,




BOJIOPOJIHBIN IMOKA3aTeNh, PEAKIIMH OOMEHA, THIPOJIN3 COJICH.

Tema 3.7

CpoiicTBa pa30aBIEHHBIX PAcCTBOPOB  HEINEKTPONUTOB, KomnmuraTuBHbIC
CBOWMCTBa pacTBOpoB, 3akoHbl Payns. Kpwockomus — DOymummockomws.
Ocmotuyeckoe napieHue. 3akoH ['enpu. M3oronndeckuii koahGuineHT.

Pasnen 4.

OCHOBBI JIEKTPOXHUMHUYECKUX MPOIECCOB.

Tema 4.1.

OKHCIUTETHHO-BOCCTAHOBUTEILHBIC p€aKuuu, BHCKTpOHHHﬁ 6anch, MOJ'IHpHBIe
MAacCCBhI DKBUBAJICHTOB OKHCIJIUTECIIA 1 BOCCTAHOBUTCIIA.

Tema 4.2.

XUMHUYECKHE HMCTOYHMKU DJIEKTPUYECKOr0 TOKa. ['albBaHMYECKHE 3JIEMEHTHI,
CTaHJIAPTHBIC AJIEKTPOAHBIE MOTEHIMANbI. J(BOMHON 3JIEKTPUYECKUN CIIOM.
VpaBuenue Hepucrta. PaBHOBeCHBIN. 31eKTpoAHbIA NoTeHIMaN. CTaHIapTHBIN
BOJOPOJIHBIN DIEKTPOI.

Tema 4.3.

Dnektponus, 3akoHbl Papages Kartoguele U aHOIHBIE MPOIECCH PACTBOPOB U
pacCIIaBOB AJIEKTPOJIUTOB.

Tema 4.4

Koppo3sus u 60pbba ¢ Hell. YpaBHEHUS! KOPPO3UIHBIX MPOIECCOB C KUCIOPOTHOM
U BOJIOpOJIHOM nenossgpu3anueid. CriocoObl 3aUThl OT KOPPO3UHM — XUMUYECKHUE,
QJICKTPOXUMHUYCCKUC (MeTaJIJII/I‘IeCKI/Ie- KaTOAHBIC, AHOIHBIC HOKpI)ITI/ISI).
JlernpoBaHue MeTaJJIOB.

Paznen 5.

CroiicTBa MNPOMBIINIJICHHO BaXXHBIX 3JICMCHTOB U HUX COGI[HHGHI/Iﬁ. IMMOJIYyYCHHC
MeTaJlJIOB. MeTalnuecKue CIJIaBbl U KOMIO3UTHI.

Tema 5.1.

Kiaccel XUMUYECKHX COCTMHEHUH, CBOMCTBA ITPOMBIIIJICHHO BaXKHBIX 3JIEMEHTOB
u ux coequHenunii Kommno3surmonnele Matepuansl. Kepmersl. XuMus METaIIOB
(Al,Fe, Sn,Pb,Mo) Xumus nemeramwion: C,S1,S , dymiepen, kapoun. Tormusa
(TBEpI0OE, )KHUIIKOE, Ta30BOE), CMAa304HbIE MaTEPHAIIbI, MOTOPHBIE Maca.

Tema 5.2.

Xumundeckasi uaeHTuukanus. MeToapl XUMHUUECKOr0 UCCIIEIOBaHMS U aHAJIN3a
BELIECTB M HX MpeBpalieHui. KadyecTBEHHBII M KOJIMYECTBEHHBIM aHAIM3.
(I'paBumeTpuyeckuii, THUTPUMETPUUECKUNA, KOMIUVIEKCOHOMETPUUYECKUM METO bl
aHaIM3a).

4.3. Tlpaktuyeckue (CeMUHAPCKHUE) 3aHITUS

Tembl IpakTUUECKUX 3aHATUI U UX TPYIOEMKOCTb IIPUBEACHBI B TAOIHIIE 5.

Ta6J'II/II_Ia 5— HpaKTI/I‘-IeCKI/Ie 3aHATUA U UX TPYAOCMKOCTD

Ne | Tewmsl npaktrueckux | dopmbl npaktuueckux | TpyaoeMKOCTb, W3 Hux Ne
/1 3aHATHI 3aHATHI (dac) MPAaKTUYECKOM | pa3aenna
MOATOTOBKH, | AUCILIMII
(gac) JIMHBI
Y4eOHBIM MIaHOM HE TIPEyCMOTPEHO
I
Bcero
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00OpaTOPHBIX 3aHATUHA U UX TPYIAOEMKOCTh PUBEACHBI B TaOIHIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHITHS U UX TPYJIOEMKOCTb
No HanmenoBanue mabopatopHbIx paboT Tpynoemko N3 Hux No
i/ CTh, (4ac) | mpakTtuueck | paszzaen
0| on a
MOATOTOBK | JAMCIIUI
u, (Jac) JINHBI

Cemectp 2




1 CrexnomMerpuueckue 3aKkoHbl. DyHIaMeHTalbHbIE 2 1
HOHATHS U 3aKOHBI XUMUH. CIIOCOOBI ONpeieIeHHs
KOJINYECTBA BEILIECTBA.

2 | Onpenenenre M? 5KBHBaJICHTa METAJLIA. 3 1
Omnpenenenne  TemwioBoro  dddexra  peakmuu 4
3 | HeHTpanuzanum.
4 H3Mepenne u pacyeT 3JIEKTPOAHBIX MOTECHIIMATIOB 4 4
MeTamioB 1 D J{C raapBaHHYCCKUX JICMECHTOB.
XuMudeckass U OJCKTPOXUMHUYECKas KOpPPO3Hs, 4 4

HccnenoBanue KOppO3WH METAIOB U OIPEICTICHUE
MHTHOUTOPHOTO Y dexTa

Bcero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBHITIOJIHEHHE KypPCOBOH PaOOTHI
Y4eOHBIM MJIaHOM HE TPEyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aroImuxcs
Buapl camocTosiTenbHON paboOThI M €€ TPYAO0EMKOCTh IMPUBEICHBI B TaOIHIIe 7.

Tabauna 7 — Bunbl camocTosTeabHONM pabOThl U €€ TPYJOEMKOCTh

Bun camoctosTenbsHO#M paboTh Bcero, gac Cemectp 1, uac

1 2 3
N3ydeHue TeopeTnyeckoro Marepuaia 32 32
JuciumInHEL (TO)
PacueTno-rpaduueckue 3amanms (PI'3) 2 2
IToaroroBka K TeKyIeMy KOHTPOJIIO 7 7
ycrneBaemoctH (TKY)
Jlomamuee 3aganue (J13) 10 10
IToaroToBka K MpoOMEXyTOYHOM aTTeCTalMN 6 6
(L1A)

Bcero: 57 57

5. Ilepeuennb yueOHO-METOIUYECKOTO 0OCCTICUCHUS
JUTSL CAMOCTOSITEIHbHON PabOTHI 00YUYAIONTUXCS MO TUCIUTUTHHE (MOTYITIO)
Y4eOHO-MEeTOIMYEeCKHEe MaTepHalbl JIJIsl CAMOCTOSITEIILHOW PabOThl OOYYaroIIUXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U AJICKTPOHHBIX YUCOHBIX U3TAHUN
[lepeuenb nevaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/IaHUN TpUBEIeH B TabuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUSOHBIX H3IAHMIMA

[Iudp/ URL agpec bubnuorpaduueckas ccpuika KomunuecTBo

9K3EMILISPOB B
OouoIHMoTeKe
(kpome

AIIEKTPOHHBIX
9K3EMILISIPOB)

https://urait.ru/bco | Inunxa, H. JI. O6mas Xumus B 2 T.: Y4eOHHK JJI1 BY30B /

de/512502 H. JI. I'nunka ; nox penakiumeii B. A. ITonkosa,



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

A. B. babkoBa. — 20-e u3z., nepepad. u gomn. — Mocksa :
MznarensctBo HOpaiit, 2023. — 353 ¢. — (Bricmiee
oopazosanue). — ISBN 978-5-9916-9353-0

https://urait.ru/bco
de/432806

OO0mas 1 HeopraHuyecKasi XUMUsl. 3aJauHuK : ydeOHOe
nocoowue Jtst akageMudeckoro 6akanaspuara / C. C.
babkuna [u np.] ; mox penakuueit C. C. babkunoi, JI. /1.
Tomunoit. — Mocksa : U3narensctBo FOpaiit, 2019. — 464
c. — (bakanaBp. Akagemuueckuii kypc). — ISBN
978-5-534-01498-3. — Texcrt : anekrponHsbii // ObC
OpaiiT [caliT]

OKHCITUTEIIEHO-BOCCTAHOBUTEIBLHBIC ITPOIIECCHI : [
DneKkTpoHHBIHN pecypc] : yuebnoe nmocobue / T. E. Kpbuiosa,
T. 1. ®omuuesa ; C.-Iletepl. roc. yH-T adpOKOCM.
npuOOPOCTPOCHHUSL. - DINEKTPOH. TEKCTOBBIE JaH. -
Cankrt-Ilerepoypr : U3a-so I'VAII 2019. - 77 c.

e.Jlanbook.comybo
0ok/172907

I'ypos, A. A. Xumus: Teopus U npakTuka. MeTtaisl u
crutaBbl : yueObHuk / A. A. T'ypos, I1. B. Cnutuxos, XK. H.
Mennbix ; o penakuueit A. A. ['ypoBa. — 2-e uzjl., Ucmp.
— Mockga : MI'TY um. H.D. baymana, 2019.

XUMHs. OCHOBHBIG CTCXUOMCTPHUUCCKUC 3aKOHBI, CTPOCHHC
BEIICCTBA, TEPMOIMHAMUKA, KHHETHKA, PACTBOPBI,
ANEKTPOXUMHUS: [DJIEKTPOHHBIN pecypc] : yueOHOe mocodue
/' T. E. KpsinoBa, T. . ®omuuena ; C.-IleTep0. roc. yH-T
A’POKOCM. IPUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBHIE JIaH. -
Cankt-IletepOypr : U3a-so I'VAIIL 2020. - 148 c.

54 X45

Xumus : yueOHuk st By30B / A. A. I'ypos [u ap.]. - 2-¢
u3a., crep. - M. : U3g-so MI'TY um. H. O. baymana, 2004. -
784 c.

15

https://znanium.co
m/catalog/documen
t21d=425379%#:~:tex
t=http%3A//pilotL
Z.ru/files/10512/

OO6m1as u Heopranuveckas xumus : B 2 T. T. 1 : 3akoHBI
KOHIIETIIINH : y4eOHoe rmocobue / mox pen. akagemuka PAH
A. 0. IluBanze. - 2-e u3a. - Mocksa : Jlabopatopust 3HaHHH,
2022. - 495 c. - (YueOHuk asis Boiciel mkoibl). - [SBN
978-5-93208-576-9. - Tekct : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/1984044

54 ESS

OcHoBBI 001ICH XUMUM : yueOHoe mocodue / B. 1.
Endumos. - 2-e uza. - M. : UHOPA-M, 2017. - 256 c.

20

https://urait.ru/bco
de/536017

Xumus : yueOHuk ais By30B / FO. A. Jlebenes,

I'. H. ®agees, A. M. T'onry6es, B. H. lllarioBan ; mox obmei
penakuueii I'. H. ®aneeBa. — 2-¢ u3., nepepad. u g0 —
Mocksa : M3natensctBo IOpaiit, 2024. — 431 c. —
(Beicmiee obpaszoBanue). — ISBN 978-5-534-02453-1. —
Tekcr : anextponHsiii / OOpa3zoBarenbHas maThopma
IOpaiit [caiit].

Ilepeuenn

7. IlepeueHs 3NMEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEJIEKOMMYHHUKAITMOHHOU ceTn «IHTepHeT»

QJICKTPOHHBIX O6pa3OBaTCHBHHX

pecypcoB

UH(POPMALMOHHO-TEJIEKOMMYHHUKATMOHHONW cetn «MHTepHeT», HEeOOXOIMMBIX IS OCBOCHUS
JMCLUIUIMHBI TPUBEJECH B Tabuie 9.
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Tabmnuma

I/IH(bOpMaI_[I/IOHHO—TCHCKOMMYHHKaHHOHHOﬁ CCTH ((I/IHTepHeT»

9 — Ilepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB

URL anpec

HaumenoBanue

https://xumuk.ru/

Calit 0 XuMuu

http://www.hemi.nsu.ru

OCHOBBI XUMHUH:
00pa3oBaTeIbHbBIN
CaWT IS CTYJIEHTOB

8. IlepeyeHr MHGOPMAITMOHHBIX TEXHOJIOTHUI

8.1. [lepeueHr TPOrpaMMHOTO OOECIIEUEHUS, HCIIOJIB3YEMOTO TIPU OCYIIECTBICHUU
00pa3oBaTeLHOTO MPOIIecca 10 AUCIUILTHHE.
[Tepeuens UCTIOIB3yEMOTO MMPOTPAMMHOTO OOECTICUeHHs IpeIcTaBiIeH B Tabnuie 10.

Tabauna 10— Ilepeuens nporpaMmMHOro obecreyeHus

Ne i/t HaumenoBauue

MS Office 2010-2013 u MS Windows

8.2. Ilepeuenn HH(OPMALIMOHHO-CIIPABOYHBIX CHCTEM,HCIT0JIb3YEeMBIX pH
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIIecca MO AUCIHILTHHE
[lepeueHb HMCHOIB3YEMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabmune 11.

Tabmuna 11— IlepeueHs HHPOPMAITOHHO-CIIPABOYHBIX CHCTEM

No /1t HaumenoBanue

He npenycmotpeno

9. MarepuaiabHO-TeXHUYECKas 0aza

CocraB MarepuadbHO-TEXHUYECKOM 0a3pl, HEOOXOAUMOM
00pa3oBaTeNbHOr0 Mpoliecca Mo TUCIUILUINHE, TPeCTaBieH B Tabnuiel 2.

Ta6ymma 12 — CoctaB MaTepuaaIbHO-TEXHHUECKOM 0a3bl

JUIsL  OCYIIECTBIICHUS

WCITOJIb30BAaHUEM JEMOHCTPAIIMOHHBIX IIAKATOB,
71a00paTOPHBIX CTCHJIOB M YCTAHOBOK JIJISl OTIPEICICHUS
SKBUBAJICHTA METaJIa, U3MEPECHHUSI JIEKTPOAHBIX TTOTCHIIHAJIOB,
CKOPOCTU KOPPO3UHU- METAJIIIOB - MUJUTUBOJILTMETPHI;
AQHAJTMTUYECKUE U DJICKTPOHHBIE BECHI; JA0OPAaTOPHBIC
pH-MeTphl, IeHTpUdYru 1 KaJaopuMeTp.

No HaunmMmeHoBaHMEe cOCTaBHOM YacTH Howmep aynuropuu
n/n MaTepUaIbHO-TEXHUYECKOUN 0a3bl (mpu HEOOXOAMMOCTH)
1 JleknmoHHasi ay IMTOpHS C UCIIOJIb30BaHUEM T'actemmo 15
JIEMOHCTPAIIMOHHBIX Ta0IUIl U cxeM, [lepuoanueckoil cucTemsl 32-01
xumMudeckux anemeHToB J[.M.Menneneesa, oOpa3ioB
MHHEPaJIOB, MOJICICH IPOCTPAHCTBEHHBIX PEIICTOK.
2 Crnenuanu3upoBaHHas XHMHYECKas JJabopaTopus ¢ T'acTemno 15

33-02
33-04

10. OI_ICHO‘-IHBIC CpeaACTBa AJId IMMPOBCACHUA HpOMe)KyTO‘-IHOI\;I aTTeCTalnun
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10.1. CocTtaB OLIEHOYHBIX CPEICTBIUIA IPOBEIEHUS MPOMEXKYTOUYHOW AaTTeCTallUU
o0yJaromuxcs 1Mo JUCIUTUIMHE TIPUBE/ICH B Tadimie 13.
Tabmuma 13 — CoctaB OIEHOYHBIX CPEICTB JIJISl POBEACHUS TPOMEKYTOYHOMN aTTeCTAIIUN

Bup HpOMG)KyTO‘IHOfI ATTCCTAallM1 Hepequb OIICHOYHLIX CPCACTB

JuddepenuripoBaHHblii 3a4ET Crnrcok BONpocoB;
TecThl;

10.2. B kauecTBe KpHUTEpPHEB OLEHKH YPOBHSI CGHOPMHPOBAHHOCTUH (OCBOCHMS)
KOMITETEHIINI OOYYalOIMMHCS TPUMEHSETCS S-0ayuipHas IIKaja OUEHKH C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KOoTopas mpuBeJeHa B Tabnuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BATHCS
100-0anspHas  mIKana  MOAYJIbHO-PEUTHHIOBOM  CHCTEMbl  YHHBEpPCUTETa,  IpaBHIIa
UCIIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'YAIL
Tabmuua 14 —Kpurepuu oLeHKH YpOBHS CQOPMUPOBAHHOCTH KOMIIETEHLUH

OrieHKa KOMITETEHITN XapakreprucTrka c(hOpMHUPOBAHHBIX KOMITCTCHITHIA
S5-OasuThbHasl IIKajIa
«OTIIIHO» — o0yyaromuiicss TIyOOKO W BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
«3AUTEHOY MaTepua;

— YBEPEHHO, JIOTUYHO, TTOCJICIOBATEILHO M IPAMOTHO €0 U3JIaracT;

— ONMpasiCh HAa 3HAHUS OCHOBHOM M JOMOJHUTEIBHON JUTEPaTyphl,
TCCHO HpI/IBﬂ?,I)IBaeT YCBOGHHI)IG HayLIHI)Ie ITIOJIOKCHUS C HpaKTI/I‘IeCKOﬁ
JCATEILHOCTHIO HAIIPABJICHUS;

— yMeI0 000CHOBBIBACT U apr'yMEHTUPYET BBIABUTACMbIC M HJICH,

— JIeJIaeT BBIBOABI M 0000IIEHNS;

— ¢BOOOHO BIAAEET CHCTEMON CIIENMAIM3UPOBAHHBIX MOHITHH.

«XOPOILIO» — oOyyJaronuics TBepJ0 YCBOWJI MPOrpaMMHBIA MaTepuai, rpaMOTHO U
«3a4TEHO» M0 CYIIECTBY WM3JlaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOM
JIUTEPATYPhI,

— HE JIONYCKAeT CYIIeCTBEHHBIX HETOUYHOCTEH;

— YBS3bIBAET YCBOCHHBIC 3HAHHMS C MPAKTHYECKON JEATEIbHOCTHIO
HaIpaBJICHUS,

— apryMEHTHUPYET HAyIHBIC TIOJIOKCHHS;

— JIeJIaeT BBIBOABI M 0000IIECHNS;

— BJIAJICET CUCTEMON CCIHAIN3UPOBAHHBIX ITOHSTHH.

«YJIOBJICTBOPUTEIILHO» | — 00YYaIOmUiCS yCBOWJI TOJIBKO OCHOBHOHM MpPOTrpaMMHBIM MaTepHua,
«3a4TECHOY [0 CYIIECTBY H3JIaraeT €ro, OMUpPasCh Ha 3HAHHMS TOJBKO OCHOBHOM
JIUTEPATYPHI,

— JOMYCKAaeT HECYIIECTBEHHbIC OMINOKN U HETOYHOCTH;

— UCTIBITBIBAET 3aTPYyJHCHUS B NPAKTUUECKOM NPUMEHCHUU 3HAHUU
HaIpaBJICHUSI;

— c1abo apryMeHTUPYET Hay4dHbIC ITOJI0KCHHS,

— 3aTpyaHsIeTCS B (DOPMYJIUPOBAHUHU BBIBOJOB M 000OIICHUI;

— JACTHYHO BJIAJIECT CUCTEMON CIICHHATIN3NPOBAHHBIX ITOHITHIA.

«HEYJIOBJICTBOPUTENILHO» | — 00yYarolmuiics HE YCBOMJ 3HAYUTEIBHOW YacTH IPOrpaMMHOIO
«HE 3aUTEHO» Marepuaia;

— JIOMYCKAEeT CYIIECTBEHHBIC ONIMOKN M HETOYHOCTH IIPH PaCCMOTPEHUHN

po0JieM B KOHKPETHOM HAIIPaBIICHUH;

— UCIIBITBIBACT TPYIHOCTH B IIPAKTHUYECKOM IIPUMEHCHUN 3HAHUIM;

— HE MOJKET apryMEHTHPOBATh HAYYHBIC MOJIOKCHHS;

— He GOPMYJIMPYET BBIBOJIOB M 000OIIEHUI.

10.3. TunoBbie KOHTPOJIBHBIEC 33/IAHUS U UHBIC MATEPHUAJIBI.
Bomnpocs! (3agaun) 11 s5K3aMeHa rpecTaBieHs! B Tadmuie 15.

Tabmuna 15 — Bonpocs! (3aaaun) 1 9K3aMeHa




Ne m/mm [Tepedyens BonpocoB (3a1a4) sl IK3aMeHa

Kon
WHJIMKATOpa

Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

Bompocs (3agaun) ans 3aueta / nudd. 3aueta npeacrapieHsl B Tadbaune 16.
Tabnuma 16 — Bonpocs! (3agaun) niis 3auera / audd. 3auera

Ne i/t

[Tepedyens BonpocoB (3ana4) 11 3aueta / qudd. 3auera

Kon
WHJIMKATOpa

ChopmynupyiiTe OCHOBHBIC MTOJIOKEHHUS KBAHTOBON MEXaHHKHU:

1. 3anummure ypaBHeHue Ilnanka, maiiTe OOBSICHEHHE MOHSTUIO
KBAHTOBAsI SHEPTHSI

a. JlaliTe  XapakTepuUCTUKy UM  ONPEACJICHUE  TOHSTHIO
KOPITYCKYJISIPHO-BOJTHOBOM JTyaJTU3M

0. 3amumure Ypaaenue Jle-bpoiins,  malite TOHATHE NITUHBI
BoJIHbI Jle-bpoiins.

2.3anummre MaTeMaTHIECKOe COOTHOIIICHHE ITpunuuna
HeolpeaeaeHHOCTH [ 'eii3en0Oepra, (GHU3HISCKUI CMBICT .

OIIK-1.3.1

ChopMynupyiTe onmpeacicHHe IOHATHS «aTOM», aTOMHOE SIpo,
JaiTe oOmpejelieHue, YKaKUTE Ha COCTaB aTOMHBIX SEp.
Chopmynupyiite onpeaciacHrue U MOHITHE BOTHOBON (DYHKIIHH.

OIIK-1.3.1

anumurte YpaBHenue lllpenunrepa pans atoma  BoJIOpoJa.
Cdhopmynupyiite MOHSITHE BOJMHOBON  (yHkuum, Jlaiite
omnpeneneHue KBaHTOBBIM uucnaMm, HuX (U3NYECKUI  CMBICI.
[TpuBenute IpUMEPBI  3aIOJTHEHUS aTOMHBIX OpOUTaJeH
JNeKTpOoHamMH,  faiite moHsTtus  [lpuHnmmy 3ampera Ilaymw,
IIpaBminy Xynna, npasuiy KiedkoBckoro.

OIIK-1.3.1

Cdopmynupyiire nonstue Ilepnonuueckoil cucTeMsl 31€MEHTOB.
Haiite onpenenenue Ilepmoanueckomy 3akoHy MeHneneeBa, u
chopmynupyidTe  coBpeMeHHoe omnpezaeneHue Ilepuonuueckoro
3akoHa. Jlaiite ompenenenue rpynnel, nepuoxa B IIC. laiire
OOBCHEHHE TaKWUM IOHSATHUSM, KaK aHAJOTH, B Y€M 3aKIIOYaeTCs C
CYTh 3TOM 3aKOHOMEPHOCTH.

OIIK-1.3.1

ChopmynupyiiTe ¥ JaliTe ONPEACICHHE TAaKHUM IOHSATHIM, Kak
paguyc aToOMOB WM HMOHOB, JHEPTMM  HMOHU3AIUMHU, CPOJCTBO K
3JEKTPOHY, 3JIEKTPOOTPHUIIATEILHOCT,
OKHCJIUTEIPHO-BOCCTAHOBUTEIbHAS ~ CIIOCOOHOCTb. [IpuBenuTe
pUMeEpbl ¥ 00BICHUTE 3aKOHOMEPHOCTh W3MEHEHHUS CBOWCTB 10
TIEPUOJIY | TI0 TPYIIIIE.

OIIK-1.3.1

ChopMynupyiiTe TMOHATHEC XHMHYECKOW CBs3u. HazoBute
OCHOBHbBIE XapaKTEePUCTUKHU X.C. Onuimre
KBAaHTOBO-MEXaHUUYECKHE MPEACTABICHUS O MPUPOJE XUMUYECKOU
cBs3u, Teopus ['eiitinepa u Jlongona, naiite moHsaTue oOpa3oBaHUs
JIByXaTOMHON MOJIeKyJbl. [laiiTe 0OBsICHEHHE METOy BaJICHTHBIX
ceszert, ykaxute tunel XC. IlpuBeaute npumepsl. KoBaneHTHas
CBSI3b, JaTh ONPEACIICHUE, IPUBECTHU IPUMEPHI.

OIIK-1.3.1

ChopmynupyiiTe TOHATHE XUMHUYECKON CBs3u. HeBanmeHTHBbIE
TUIIBI XUMUYECKON CBSI3U: MeETa/lInyecKasi, JalTe ompenesieHue
TaKkOW CBS3U W 00BSCHUTE MeXaHU3M OOpa3oBaHHS JTOM
XUMHYECKOU CBSI3H.

OIIK-1.3.1

JlaliTe omnpeaeneHre YHUBEPCATLHOMY KBaHTOBO-XHUMHUYECKOMY
METOAy omucanus xumudyeckod cBsizu (MMO)  wmerony
MOJIeKyIIIpHBIX opoutaner win  (JIKAO), npuBeauTe npuMepsl U

OIIK-1.V.1




OIpPEACIUTE MOPSIIOK CBI3H, MATHUTHEIC CBOMCTRBA.

ChopmynupyiiTe moHsATHE THOPHIM3ALMUA AaTOMHBIX OpOUTaNeH.
[lepeuncnure BuabI TUOpUaM3anuii. [laiiTe ompeneneHue MOHATHUS
0 nossipHOCTH Mojekynd. IlpuBegure mnpumepsl MNOIAPHOU U
HETMOJISIPHOM MOJICKYJIBL.

OIIK-1.3.1

10

Chopmynupyiite ompenenenue paauoakTUBHOCTH. HaszoBure
BaYKHEHINIME CBOICTBA pPaJMOAaKTUBHOTO HW3NMydYeHUs. o -,B- , 7 -
W3IIy4YEeHHUS. Hatite onpeaerIeHue OCHOBHOTO 3aKOHa
paauroakTUBHOro pacnaga. Jlaiite onpeaenenue KoHcTtanTe
pacmazga (A)

OIIK-1.V.1

1.

Chopmynupyiite noHiATHe  XUMHYECKOM  TEPMOJAMHAMHKH.
JlaiiTe ompeneneHrne MOTHOW SHEPTUU CHUCTEMBI, €€ (hU3MUecKHii
CMBICHI, cHOopMyIUpyHTE TEpBBIA 3aKOH  TEPMOJWHAMHKH.
HAIUIIUTE YPABHEHHUE NIEPBOTO 3aKOHA TEPMOJIMHAMUKMU.

OIIK-1.V.1

12.

Chopmymnupyiite MOHATHE XUMHYECKOH TEPMOJAMHAMHUKH.
JlaiiTe onpeneneHne CBsI3aHHOW JHEPTUU CUCTEMBI, €€ (pu3ndecKuii
CMBICH, CHOPMYTUPYUTE BTOpPOH 3aKOH TEPMOJAHAMHUKH,
HAIUIINTE YPABHEHUE BTOPOr0 3aKOHA TEPMOJAMHAMUKH.

OIIK-1.V.1

13.

Chopmymnupyiite MOHATHE XUMHYECKOM TEPMOJAMHAMUKH.
Haiite ompenenenne cBoOomHOM 3Heprun [ mbbca e& dusmueckwmii
CMBICJI, HamuImMTe YypaBHeHHMEe [uOOca, yKaxuTe KpUTEPHI
MPOTEKAaHUsS  pPEaKIHid. 3amuIIuTe YacTHYI0  IPOU3BOIHYIO
YUYUTBHIBAIONIYI0 3aBUCUMOCTh dJHepruu [mubGbca oT cocTtaBa
cucteMsbl. JlaliTe moHsATHE XUMHUUECKOTO IOTCHIIMAA.

OIIK-1.V.1

14

ChopmynupyiiTe TNOHATHE XUMHYECKOM KuHeTuku. Jlaiite
OMpeJIeJICHUE OCHOBHOTO IIOCTYyJIaTa XUMHYECKOM KHHETHKH.
ChopmynupyiiTe NOHATHE MOJEKYJISIPHOCTH PEAKIUU U MOpsIKa
peakiuu. [lepeuncnure (akTOppl BIHSIONIME HA CKOPOCTH
XUMHUYECKOM peakiuu. YpaBHeHHE AppeHuyca, ypaBHEHUE
Bant-I'obda.

OIIK-1.V.1

15.

ChopmynupyiiTe monsitue pactBopa. Ha3zoBuTe OCHOBHBIE
XapaKTEPUCTUKUA PacTBOPA. Maiite nonsTHE 0 crnocobax
BBIPQ)KEHUSI KOHIIEHTPALUK pacTBOPOB, KaKMe BUIbI KOHIIEHTPAIIHA
cymecTByrT. Hammumure dhopmyier as ux pacu€éra (M, N, Cm, T,

L O)

OIIK-1.3.1

16

Cdhopmynupyiite OTpeNieJICHUE TOHATUSA  «KOJUITUTaTUBHBIC
CBOMCTBa pacTBOpoB». [laliTe omnpenelieHHEe TaKUM IMOHATUAM, KaK
muddys3usa, ocMmoc, ocMoTmueckoe mpasienue. Cdhopmymupyiite
3akoH Bant-T'odpda u 3akonsr Paynsa. Ykaxure 3aBUCHMOCTD
TeMIIepaTypbl KPUCTAUIM3ALMA M KUIIEHUS OT KOHIICHTPALUU
pacTBopa.

OIIK-1.V.1

17

ChopmynupyiiTe TMOHATHE 30HHOW TEOPUU KPHUCTAIJIOB, JaiiTe
Oomnpe/ieicHue  pealibHbIX  KpucTauioB. JlaliTe omnpeneneHue
HECTEOXUMETPUUECKHUX COeIMHEHHH WU COeTMHEHUH
MEPpEeMEHHOTO  COCTaBa, IMPUBEAUTE TPUMEPbl  KPUCTAIIOB
IIEPEMEHHOI'0 COCTaBa

OIIK-1.V.1

18.

Cdhopmynupyiite monsitue pactsopa. Jlaiite onmpeaeneHue cocTaBy
pactBopa. Kakue arperaTHpie cOCTOSIHHSI pacTBOpoB Bwl 3Haere
XKunkue pactBopbl. JlaliTe ompeneneHre W (U3NYECKUN CMBICIT
TaKoro SBJICHHS, KakK, DOJCKTPOJUTHYECKAs JAWCCOILMAIIHS
pacTBOpoB. [IpuBeauTe npuMepsl.

OIIK-1.3.1

19

ChopmyIHpyldTe TOHSATHE DJSKTPOJNTA, JAWTe OIpEIeIICHHE

OIIK-1.3.1




CWJIBHOTO U ciiaboro snektponuTa. JlaliTe ompeneneHue CTENEHU
nucconyaiyu. [puBenure mpuMepskl. 3aluIuTe 3aKOHbI Payis s
AJICKTPOJIUTOB, H30TOHUYECKUH KOA(hDHIIMEHT, PU3MUSCKHII CMBICIT.

20.

ChopmynupyiiTe moHSATHE: BOIOPOAHBIN TMoKazarenb. Jlaiite
OnpeeIeHUe WOHHOTO TMpOu3BEJAeHUs  BoAbl. Hamummre
ypaBHEHUE JJI pacy€Ta BOJIOPOJIHOTO OKA3ATEs.

OIIK-1.V.1

21.

ChopmynupyiiTe ompenencHue TaKuX MOHATHN Kak: [maponm3
cojei, = HMOHHO-OOMEHHBIE pEaKLUH,  NEPEeUUCIUTE  BHJIBI
TUIpPOJU3a, MpHUBEAUTE MpUMEpbl (TpU TUHA TUIPOIIM3A).
Onpenenure pH- pacTBOpoB ruaposusa, JauTe ONPEIEIICHUE
COBMECTHOI'O THJPOJIN3a, IPUBEAUTE IPUMEPHI.

OIIK-1.3.1

22.

ChopMynupyiTe TOHITHE TPOU3BEICHHUS pacTBOPUMOCTH. JlaiiTe
ompejieNieHue  Tporecca pacTBopeHus. Jlaiite  ompenereHue
HACBHIIICHHBIX pacTBOpoB. JlaliTe ompeneneHue KOHCTaHTBI
pPacTBOPHMOCTH, BBIYMCIICHHE PACTBOPUMOCTH B MOJIB/JI, T/JI,

OIIK-1.V.1

23.

Chopmynupyiite mnonstHe  OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX
npoueccoB. Jlaiite onpeneieHUE OKUCIUTENb, BOCCTAHOBUTEND,
IIPUBEINUTE IPUMEPBL U YKAXKUTE, B KaKHUX CIIydasX MOKET OOUH U
TOT K€ OJJIEMEHT BBICTYNAaTh KakK OKHCIWTENIb WIH Kak
BOCCTAHOBUTEIIb.

OIIK-1.3.1

24.

ChopmynupyiiTe moHATHE «IJIEKTPOAHBIM mMOTeHIHam». JlaiiTe
omnpejeacHue U (U3UYCCKUH CMBICI JBOMHOIO  AJICKTPHYECKOrO
cinosi. OObsicHUTE SBIEHHUS cKauyka MOTeHuMana. Hamumwre
ypaBHeHne HepHcra.

OIIK-1.3.1

25

ChopmynupyiiTe MOHATHE TallbBAHUYECKOTO JJEMEHTa, JaiiTe
OMPCACIICHUC IIOHATHA «OJICKTPOIA» B IJJICKTPOXMMHHU, HANWUIINUTEC
ypaBHeHHe HepHcTa, ykakuTe, Kakue MPOIECCH MPOTEKAIOT Ha
KaToje, a Kakhe Ha aHoje. 3alHIIUTe TOKOOOpPa3ymoIlyIo
peakuuio A7 TaJIbBAaHMYECKOTO  JJIEMEHTa U CXeMy
rajJbBAHUYECKOTO  DJIEMEHTA. [aiite  omnpeneneHue
AIEKTPOJIUTUYECKOTO KJF0Ua, ero (pU3nuecKuii CMbICIL.

OIIK-1.V.1

26

ChopmynupyiiTe MOHATHE BJIEKTPOJIM3a PACIUIABOB M PACTBOPOB,
JaiiTe ompefeNneHue OSTOTO SBICHHUS,  HANMUIIUTE  MPOLIECCHI
MPOTEKAIoNIMe Ha aHoJe W Ha Katone. Hanummre ypaBHEeHUE
®dapages AN ANEKTPONIN3a, 00bACHUTE (PU3MUECKUN CMBICI ,JaiiTe
OIpeIeJICHUE 3JIEKTPOXMMHUECKOIO IKBUBAJICHTA.

OIIK-1.V.1

27.

ChopmynupyiiTe TOHATHE KOPPO3UsS METaJIOB. HazoBute
(dakTophl, BIUAOIIHE HA KOppo3uto MeTamwioB. OObsICHUTE
MEXaHH3M KOPPO3UOHHBIX MpoIieccoB. Ha3zoBuTe CriocoObl 3aIIUThI
OT KOPPO3HH.

OIIK-1.V.1

28.

Chopmynupyiite  moHATHE cranmu. HaszoButre OCHOBHBIE
KOHCTPYKIMOHHbIE MeTauibl. CBOWCTBA AJIOMUHUS, XpoMma,
XKenesa, ux mnomyueHue u padUHUPOBAHHE, HCIOJIH30BAHUE B
CaMOJIETOCTPOECHUU 1 IPUOOPOCTPOEHUH.

OIIK-1.B.1

29.

ChopMynupyiTe MOHATHE IOJUMEPOB, CTPOCHHE ITOJIUMEPOB H
CrocoOBbl  TIOJIYYEHUsI, HA30BUTE MPUMCHECHHE IIOJIMMEPOB B
MPOMBIIIICHHOCTH

OIIK-1.V.1

30.

ChopmynupyiiTe TOHITHE XUMHYECKOU UICHTU(DUKAITIN
BEILIECTB,

HazoBure MeToabl KOJMMYECTBEHHOTO aHanu3a. Kakue BuIbI
MHCTPYMEHTAJIbHOT'O aHAJIM3a Bbl 3HACTE.

OIIK-1.V.1




[TepeueHp TeM JJIsi KypCOBOTO MPOCKTHPOBAHUS/BBIMOIHCHHUS KYPCOBOH pabOThI
IIpeJICTaBICHBI B Ta0wie 17.
Ta6muia 17 — [epedeHb TeM 11 KYPCOBOTO MPOSKTHPOBAHHMS/BBIMOJHEHUST KYPCOBOI pabOThI

Ne /it [TpumepHEBIi TepeyeHp TEM IS KypCOBOTO IPOSKTHPOBAHUS/BBITIOTHEHUS
KypCOBOMH paboThl

Y4eOHBIM IUIAHOM HE TIPEAYCMOTPEHO

Bompocel st mpoBeneHuss IPOMEXKYTOUHOM aTTecTalliM B BHJE TECTUPOBAHUS
MpeICTaBICHBI B Ta0OuIe 18.
Tabauna 18 — IlpuMepHblil nepeyeHb BOIIPOCOB JAJIsl TECTOB

Ne n/nt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB Kon
WHANKATOpa
1. | IlpounTaiiTe 3a7aHKe U 3AMUIITUTE Pa3BEPHYTHII 00OCHOBAHHBIN OTBET OIIK-1.3.1
Kakue kBaHTOBbIE UKCIIa MOJTHOCTHIO XapaKTEPU3YIOT SHEPTUIO
AIIEKTPOHA

Omanon omeema. B keanmoeoti mexanuxe kaxcoas AO onpedensemcs
mpems K8AHMOBbIMU YUCTIAMU. I -2]IABHOE KBAHMOB0E YUCIIO,
onpedensiem oowuil 3anac dHepeuu (npunumaem 3uadenuss 1,2,3 u m.o.
00 ©)

[ -opbumanvHoe K8AHMOBOE YUCTO Onpeodeisien OpOUMAaIbHbIlL MOMEHM
Koauuecmaa 08udicenull dekmporna (npunumaem 3naverus 0,1,2,3 u m.o.
00 n-1). Kaxcoomy 3nauenuio enagnoco KeaHmoBo2o 4ucid,
coomeemcmayem n 3HaueHull opoumanIbHO20 K8AHM0o6020 ducaa l.
OpbumanvHolil MOMEHM KOAUYeCmaea 08uxceHutl, smo eekmop, (L) eco
abCcoNoOmHas 8eTUYUHA NPUHUMAEM CIPO20 ONPEeOeNEéHHble K8AHMOBbIe
3Hauenus. Taxum obpasom, obo3HaueHue 1106020 NOOYPOBHSI
onpeodensaemcs 08yMs KEAHMOBIMU YUCIAMU, 2TIAGHBIM U OPOUMATbHBIM
K8aHmMogbiMuy yuciamu. L

M~ yaznumnoe keanmosoe wucno onpeoensiem 603MONCHbIE 3HAYEHUS
npoexyuu OpoUmMaIbHO20 MOMEHMA KOIUYECmEa O8UNCEHUS JIeKMPOHA
Ha QuUKCUposanHoe HanpasieHue 8 NPOCMpaHcme.

1y _CI’ZUHOGOQ K8AHMOBOE YUCIO — COOCMBEHHbLI MASHUMHBILL MOMEHM
umnynsvca, npoeKkyusd eekmopa CnuHa Ha onpedejlé'HHoe HanpaejieHue

1
_+ —
mg =" 5
BHewIHe20 NOJisl, MOXCem NPUHUMAMb 3HAYEHUs ,
Takum 00pazom nOIHYI0 dHEPSUIO INEKMPOHA XAPAKMEPUZVIOM.

n -2ji1deHoe KeaHnmoeoe 4ucio u l—0p6umaﬂbﬂoe KeAHmMoeoe 4ucio

2. | lIpouwnraiite 3a7aHne, BbIOEPUTE MPABUIBHBINA OTBET U OIIK-1.3.1
apryMEHTHPYWUTE 3TOT BHIOOP.

B atome, sanekTpoHHast popmyia KOTOPOro
1s22822p%3s23p®3d!94s24p®4d35s?, ... BaJIEHTHBIX DJIEKTPOHOB ...

a. 3; b. 2;

c. 9; d.5;

ApaymenmuposarHwlii omeem.:

CoenacHo s1eKmpoHHO020 NACNOPMA , ONPeOenUM NeMeHm, IMo HUOOUL,
Ha GHeWHell INeKMPOHHOU OpOUMANU HAXO0SAMCSL 2 CRAPEHHBIX
ONeKMPOHA HA 5s° - n00yposne , Komopbie 8030VHcOasch nepexoosm Ha
5-p! nooyposenv a maxoice 3 anexmpona na 4d*-noodyposne, maxum
obpazom 5 necnapennvix snexkmponos(ds'5p'4d’) onpeoensiom




KOIUYeCm80 8ANeHMHbIX INeKMPOHOS.
IIpasunvroiii omeem: d

[TpounTaiite TEKCT, BBIOEPUTE IPABUIIBHBIN OTBET U 3alMILINTE
NIOCJIEZI0BATEIBHO MIEMEHTHI B ITOPSIKE YBEIUUEHUS
CHMHOBAJIIEHTHOCTH JUISI CIIEAYIOUINX 3JIEMEHTOB B BO30YKIEHHOM
COCTOSIHUM.

a.Al; b. Mn;

d. Be; e. As

KI104_npasuibHo2o _omeema: d, a,e,b

OIIK-1.3.1

ITpounTaiite TEKCT U ycTaHOBUTE coOTBeTCTBUE. K KaXk10i1 no3unumy,
JTAHHOM1 B JIEBOM CTOJIOIIE, IOJOEPUTE COOTBETCTBYIOLIYIO O3HUILIMIO B
npaBoM crojioue. Ha BHeIIHeM 371eKTPOHHOM ypOBHE HAaXOJIUTCA :

a. Sc; 1. 3 anekTpoHa
b. Sb; 2. 4 snexTpoHa
d. Ge; 3. 1 anexTpoH
e. Si 4. 2 >nexTpoHa
5. 5 pIEKTPOHOB
6. 6 DJIEKTPOHOB

K4 npasuslibHoco omeema.

a b d e

4 5 2 2

OIIK-1.3.1

[IpounTaiite TEeKCT, BBIOEpUTE IPABUIbHBIE BAPUAHTHI OTBETA U
3aMHIIUTE APTYMEHTHI, 000CHOBHIBAIOIINE BHIOOP OTBETOB.

W3 npensnokeHHOro nepevHs BEIECTB BRIOEPUTE BELIECTBA HOHHOTO
CTPOCHHS B KOTOPOM MPUCYTCTBYET KOBAJICHTHAS MOJIIPHAS CBSI3b:

1. XmopoBogopon, 2.Kapbonar natpus, 3. Oxcun cepsl (I1V), 4. AMmuak,
5. Cynbdar xene3a(Il)

[IpaBuibHBIN OTBET:2,S.

O6ocHoBanue: MIOHHYIO KPUCTAJUIMYECKYIO CTPYKTYPY HMEIOT BEIIECTBA
B y3J1aX KOTOPBIX HAXOJATCS MOHBI, HO CIIO)KHBIE HOHBI 00pa3yIoTCs U3
AJIEMEHTOB C pa3HoOM 3JeKTpooTpulaTenbHocThio. Kak 1o CO32- B
kapOonate Hatpus u SO42- B cynbdare xemnesa, I1e MeXKIy KUCIOPOIOM
Y DJIEMEHTOM KOBAJICHTHASI MOJISIPHAs CBsA3b. TakuM 00pa3oM comu
UMEIOT HOHHYIO CBSI3b, HO CJIOXKHBIE HOHBI BHYTPH KPUCTAIOB UMEIOT
KOBaJICHTHYIO MOJISIpHYI0. OCTalIbHBIE MMPEAJIOKEHHBIE BEIIECTBA HMEIOT
MOJIEKYJISIPHBIE CTPYKTYPBI

OIIK-1.3.1

[TpounTaiiTe TEKCT U 3aIUILNTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET.
JaiiTe onpenenenre BOJIHOBOW (PyHKINU, YKaXKUTE €€ PU3NIECKUI
CMBICIT.

Omanonuviii omeem:3aKoHbl OBUNCEHUS YACMUY 8 KBAHMOBOU MEeXAHUKE
svipadicaiomes ypasnenuem Lllpéounzepa. mo ypasnenue
npeocmasisiem codotl oughghepenyuanvroe ypasHeHue 8 YaCmHulx
NPOU3BOOHBIX. DMO YpaABHEHUEe ONUCLIBAeN NO8eOeHUe INEKMPOHA 8
amome, mo eCmb C8A3bl8aAem IHEP2UI0 CUCTEMbL C €€ B0JIHOBLIM
osudicenuem. Takum oopazom 6o1no8as yukyus (v )xapaxmepuszyem
8EPOSIMHOCMb HAXO0HCOCHUSL INeKMPOHA 8 NPOCMPAHCMEe, MO eCb
Qusuueckuti cmoici, 5mo 001acmeb 8 NPOCMPAHCMEE, 20€ BEPOSMHOCHb
HAX024COeHUsL DNNIeKMPOHA MAKCUMANLHO, 3m) 001acmb HA3bleaem

OIIK-1.3.1




opbumansio.

[TpounTaiite TEKCT, BBIOEPUTE IPABUIBHBIN OTBET U 3alMILNTE
apryMeHTbl, 000CHOBBIBAOIINE BBIOOpP. Pacmonoxxuts amemeHTs [TA
MOATPYTIIBI B IOPSIAKE YCUICHHUS] METANTHIECKUX CBONCTB:

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

Apaymenmupoeanusiti omeem: C ygenuueHuem amomHo20 paouyca
VBeNUUUBAIOMCSL 80CCIMAHOBUMEbHbIE C8OUCMA, MO eCb
memannuyeckue, paouyc 6 [ICO 6 noopynne ceepxy 6HU3 y8eIUdUBAeMCcs,
COOMBEMCMBEHHO U MEMALIUYHOCNb VEeTUUUBAENICSL

Ilpasunvuolii omeem: a

OIIK-1.3.1

[IpounTaiite TekcT, BRIOEPUTE MPABUIBHBIN OTBET M 3AHIINTE
apryMEeHTbI, 000CHOBBIBAIOIINE BHIOOP OTBETA

B xnopune xanenus CaCl, ... xuMu4eckast CBs3b.

a. HeTmoJIApHasl KOBAJICHTHAS,

b. mojsipHas KOBaJICHTHAS,

C. HOHHA;

d. Meramnyeckas

Omeem: Honnas;

Obocnosanue omsema:CaCl,, smo conv 0bpazasannas s1emeHmamu ¢
As/0 >1.9, cea3b uonnas

OIIK-1.3.1

[TpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIBHOCTh METAJIIOB,
KOTOpBIE BOCCTAHABIUBAIOTCS HA KATOJIE TIPU AJICKTPOIIN3E PACTBOPOB
coueit: 1.Cynbdar menu,

2. Hutpar cepebpa,

3. Cynbar xenesa,

4.Cynbdar uaka

lpasunbHbiti omeem:2,1,3,4.

OIIK-1.3.1

10.

[TpounTaiite TEKCT, BBIOEpUTE IPABUIbHBIE BAPUAHTHI OTBETA U
3aMUIIUTE ApPTYMEHThI, 000CHOBHIBAIOIITNE BBIOOP OTBETOB. M3 unca,
YKa3aHHBIX B PSIy 3JIEMEHTOB BHIOEPUTE DJIEMEHTHI, Il KOTOPBIX
XapakTepHa MOCTOSIHHASI CTETIEHb OKUCIICHHUSL.

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

npasunvhwlil omeem 1,5.

Obocnosanue: Ha snewinetl 31eKkmpoHHOU OpoOumanu y Kauus Haxooumcs
MONILKO 0OUH IJIEKMPOH , NOIMOMY OH MOACEm 0moasamy €20 u
nposenams cm ok +1, y kanvyus 2 31KmpoHa oH Modicem omoasamas
MONLKO 2 91eKMPOHA U NPOAEIAmb cm ok +2.

OIIK-1.3.1

11.

[TpounTaiiTe TEKCT U 3aIUIINTE PA3BEPHYTHIII 00OCHOBAHHBIN OTBET.
[laiiTe onpeeneHne ralbBAHMYECKOT0 3JIEMEHTA.

Omanon omeema: I anveanuyeckuti sn1emenm, 5mo yCmpoucmea, npu
HOMOWU KOMOPO20 XUMUYECKASL IHEeP2UsL Nepexooum 8 91eKmpuiecKyio

OIIK-1.3.1




3a cYyém OKUCIUMENbHO-80CCMAHOBUMENbHO20 npoyeccd. Yempoiicmeo
npeocmasisiem coooll 08a 31eKmpooa MEMALIUYECKUX, DIeKMPOIUM U
anekmpoaumuyeckuu kuoy. Ha sanekmpooe (kamooe) npomexaem
npoyecc 80CCMAHOBICHUSL KAMUOHO8 HA 1eKmpooe( anode)npoyecc
OKUCTIeHUs MemAad.

12.| IlpounTaiiTe TEKCT, BHIOEPUTE MPAaBUILHBINA BapraHT OTBeT u 3anumute | OITK-1.3.1
apTryMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETA.
3aKoH, KOTOPBI TTIACUT, YTO KOJHMYECTBO raza, pACTBOPEHHOTO B
YKUJIKOCTH, TIPOMTOPIIMOHATIEHO €T0 MapIHaIbHOMY JaBICHHUIO:
a. 3aKkoH JlanpToHa
b. 3akon I'eit JIroccaka
¢. 3aKkoH ['enpu
d. 3axoHn Payns
NPAGUIbHBILL OMEent C.
ObocHosanue omeema: 3aKOH, NO KOMOPOMY NPU NOCHMOAHHOLL
memnepamype pacmeopumocms (KOHYeHmpayus) easa 6 OaHHOU
HCUOKOCIU NPAMO NPONOPYUOHATILHA OABNEHUI0 91020 2A3d HAO
pacmeopom .onucan aneauickum xumuxom V. I'enpu 3axon npueooen
JUWD OJI51 UOCAIbHBIX U NPEOeIbHO pa30asieHHbIX PACMBOPO8 U
nesvicoxkux oasnenut. Cyy = K P, K — xoncmanma I'enpu, -P-
napyuanvroe oasnenue, Cy— MOIAPHASA KOHYEHMPAYUSL.
13.| [IpounTaiite TEKCT U YCTAHOBUTE MOCJIEI0BATEILHOCTh BO3pACTaHUs OIIK-1.3.1
3HayeHus pH uX BOAHBIX PACTBOPOB JJIsl CIEAYIOLIUX BEIIECTB:
1. Cynbdar xene3a(Ill)
2. Hutpat nutus ,
3. Cunukar Kaaus,
4. CepHas KHCJIOTA
Ilpasunvhoiti omeem: 4 —1—2—3.
14.| [Ipounraiite TekcT U yctaHoBUTE cooTBercTBHE. K kaxkmoil mosunmm, | OIIK-1.3.1
JIAHHOW B JIEBOM CTOJIOIE, MOJ0EPUTE COOTBETCTBYIOIIYIO TMO3UIIMIO B
MIPaBOM CTOJIOIIE
a...... 3s23p%3d! 4s24p°4d° 1. Sc,
b....... 4524p®4d'95s25p35d° 2. Ge,
d........ 4524p?4d° 3. Sb,
Corenrnnns 3s23p23d° 4. Si
IIpasunvuolii omeem:
a b d e
1 3 2 4
15.| IlpountaiiTe TeKCT, BbIOEpUTE TmMpaBuUiIbHBIE BapuaHThl oTBeta u | OIIK-1.3.1

3aMMIIUTE ApryMEHThI, 000CHOBBIBAIOIIUE BBIOOpP OTBETOB.

@opmynbl Ul pacyeTa W3MEHEHMs SHTAJIbIMM M SHTPOINMM B XOJ€
XUMHUYECKON peaKInu, MpoTekaroleil no ypasuenuro 2A + 3B = C + 4D,
uUMeeT BU: ...

AH?
a. peakin — (AH. + AHp) - (AH, + (AHp);




AH?
b. peakiit = (AHc + 4 AHp) - (2 AHA + 3 AHp);

AH
c peaktttit — (3 AH, + 3 AHg) - (AHce + 4 AHp);
AS?
d. peaklit — (S + 4 Sp) - (2 Sa + 3Sp);
ASOeaK 15051
e, peaswmi— (AQ .+ ASp) + (ASc + ASp)
AS?

g. peakiun — (ASA + ASB) + (ASC + ASD)

Ilpasunvhuiti omeem: b, d.

Obocnosanue omeema. Co2lacHo nepeomy u 6mMmopomy cie0Cmsuio
3axona I'ecca mennogou 3¢pghexm Xum. peakyuu pager cymme dmaabnull
OIIK-7.3.1npooykmos peaxyuu ¢ yuémom cmexuomempuiecKux

KO huyuenmos MuHyc cyMma dHanibnuil UCXOOHbIX 8eUjecma C YUemom
cmexuomempuyeckux koappuyuenmos. /[na snmponutinoeo sgpghexma
AHATIO2UYHO.

16.

[TpounTaiiTe TEKCT U 3AIUIINTE PA3BEPHYTHIII 00OCHOBAHHBIN OTBET.
[aiite onpeneneHre pacTBopa, YKaxuUTe CBOMCTBA paCTBOPOB U
CIoCcOOBI BBIPAKECHHSI KOHIICHTPALIHA.

Omanon omeema: Pacmeop-3mo 00HOPOOHAs 20MO2EHHAS CUCmeMA
cocmosawas U3 pacmeopumeins pacmeopeéHHO20 6eujecmsd u nPpooyKmoa
ux ezaumooelicmaus. (uousl, moaexyivl) OCHOBHOU XapaKmepucmuKou
pacmeopa ssnsemcs e2o cocmas. Cocmas onpeoeisiencs
KOHYEHMPayuamu.

__m
Cue ) =—-100% C, =

NpoyenmHuas: Mo

n
vV M-V
MOJIAPHASL: ’

m

m
M’V
HoOpMAalvbHAA: , MOJIAIbHAAL.

-1
@9]5 & m;emem‘ Ba /
‘m

BCILECT Ba PacT BOPHUT €1t

Cy=
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17.

[TpounTaiite TEKCT, BBIOEPUTE IPABUIIBHBIN OTBET U 3alMILINTE
apryMeHTbl, 000CHOBBIBAOIIME BEIOOP OTBETA, BHIOEPUTE BbIpAXKEHUE
JUIsL KOHCTAHTBI PABHOBECHS CUCTEMBI 0OpaTUMBbIX peakUuil s
CJIEIyIOIIETO YPABHEHMUS

2Nz (r) + O2(r) « 2N,0 (1)

ko INOF -y INO]
N, T[0,] DAY
KNP0y INOF
N,OT N,

Tlpasunvhoviii omeem: a
Obocnosanue:ons moooti cucmemwvi:aA+bB—cC+dD, Coenacho
b=k -C»-Cp,
1 00paTHOM:
b=k-Cx.CP, b= 5 k-CM.Ce
, 8 MOMEHM HACMYNIEHUsL DABHOBECUS ,

KUHemu4ecKomy YpaeHeHUIO NPAMOU PeaKyuuL:

OIIK-1.V.1




k
Rercp 775

>

Taxum obpazom :

K =[C]¢-[D]Y [A]*[B]°, cnedosamenvro omseem a

18.

[TpounTaiiTe TEKCT U YCTAHOBUTE TIOCIEIOBATEIHLHOCTD B TIOPSIKE
YBEIUYCHHUS Macchl pacTBOPEHHOTO Na,SOy, BeliecTBa, 00bEMBI
PacTBOPOB OJMHAKOBBIE, TUIOTHOCTh MPHUHSTH ~ 1, €CJIM KOHIICHTPAIIHS
3THX PaCTBOPOB:

a. 0,1mpouentnas  b. 0.1momsipHas

c. 0.1mopmanbuaas  d.0.1 momsutbHAs

3anuImmTe COOTBETCTBYIOIIYIO  ITOCJIEIOBATEILHOCTE OYKB  ClieBa
HaIpPaBo.

IIpasunvroviii omeem: a,c,d,b

OIIK-1.V.1

19.

IIpounTaiite TEKCT U yCTaHOBUTE COOTBETCTBUE. K Kaxk10M 1mo3unuu,
JAaHHOU B JIEBOM CTOJIOIIE, 0I0EpUTE COOTBETCTBYIOIIYIO O3UIIUIO B
npaBoM ctoJome. OnpenenuTe BT HHAUKATOPa - heHoNpTaIeHa

a. KBr 1.ManuHoBBIH
b. NaOH 2.becuBeTHEBIN
c. LiCl 3. JKéntoIit

d. Na,CO; 4. Cunuit
NPABUNLHBLL OMEE:

a b c d
2 2

—
—

OIIK-1.V.1

20.

[IpounTaiite TEKCT, BBIOEpUTE IPABUILHBIE BAPUAHTHI OTBETA U
3aMUIINTE ApTYMEHTHI, 000CHOBBIBAIOIIME BHIOOP OTBETOB. YKAXKHUTE
raJlbBAHMYECKHE AJIEMEHTHI, KOHIIEHTpaIus cojieil paBHa 1 Moub/1, B
KOTOPBIX CBUHEI] BBIMTOJIHSACT (DYHKITUIO aHOJIA!

a. MeIHO-CBUHIIOBBIN c. CBUHIIOBO- HUKEJIEBIN

b. CBuHII0BO-IIMHKOBBIA  d. CBUHILIOBO-cepeOpsIHBIN

Ipasunvroviti omeem: a, d .

Obocnosanue omseema: /s onpeoenenusi anooa, HeodxXooumo
paccuumams pagHOBeCH»lll JIeKMpOOHbIll NOMEYUA HO YPAGHEHUIO
Hepncma, yuumuleas, umo xonyenmpayuu conei 00UHaK08ble, MOHNCHO

ucnojibzoeams cmaHdapManZ 3ﬂeKmp00anZ nomeryual, ,
0 0

0 0 0
Orizeni = —0,25B Ppr2+/py <(pCu2*/Cu; Povz b <(pAg*/Ag
Prine =+0.799B ', =-0,763B ", =+0,337B

0 _ o _
P2 /pp = —0,126B Pz i = —0,25B

0 0 0 0

2+ < +

Prvi o =P gt Prr s < Peut e Dnexmpood, y komopozo

9NEKMPOOHBIL NOMEHYUAN DOJlee INeKMPOoOmpuUYamenbHulil, Oyoem
BbINOIHAMb (DYHKYUIO AHOOA.

OIIK-1.V.1




21.

[IpounTaiiTe TEKCT U 3aUIINTE PA3BEPHYTHI 00OCHOBAHHBII OTBET
Omnpenenenue, 4To SABISIETCS KPUTEPUEM ITPOTEKAHUS PEAKLIUU

s peaknun A—B, KoTOpas NpakTUYECKH UIET 10 KOHLA ONPEIEIUTE
AS peakuuu, eciy peakus 3K30TePMUYECKAs.

Omanonuviii omeem. IK30MepPMULECKASL peakyus No YClo8uro, mo echo
AH e <0 , Kpumepuem npomexanus peaxyuu sensemcsi usmMeHeHue
c60000H0U  dHepeuu [ubbca, ecru  AG<0, mo maxas peaxyus
6803MoxcHa coenacto ypasuweHuto: AG = AHpepopu - T'AS , HO max kak
AHpeuiipn <0 , no ycnosuro, a peaxyusi npomexaem eciu AG < 0,
Cc1e006amenvHo, Co2lacHo ypasHenuro sHepeuu lubodca, AS moocem
UMemsv BeIUYUHY U NOJONCUMETbHYIO U OMPUYAMETbHYI0, HO YCI08Ue

|AH|> |TAS|

OO0JIHCHO ObIMb BLINOJIHCHO:

OIIK-1.V.1

22.

IIpouunTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE. K Kaxk101 MO3UITNH,
JTAHHOM B JIEBOM CTOJIOIIE, MTOJ0EPUTE COOTBETCTBYIOIIYIO MTO3UIIUIO B
paBoM CToJIONEe. J[s peakiuu mpu JaHHBIX YCIOBHUS BO3MOYKHO
MPOTEKaHUE:

a. AH>0, AS<O0; 1. B IpsIMOM HampaBlICHUH .
b. AH<0, AS>0; 2. B 00OpaTHOM HaIlpaBJICHUH.
c. AH>0, AS>0; 3. B COCTOSIHUM paBHOBECHS
d. AH<0, AS<0

IIpaBuIIbHBIN OTBET:
a b
2

—_—
=l (@)
—_—

OIIK-7.V.1

23.

[IpounTaiite Tekct, BBIOEpUTE PABUIIBHBIN OTBET U 3alMILUTE
apryMeHTbl, 000CHOBBIBAIOIIIKE BEIOOpP OTBETA.

TernoBoii 3¢ hekT XUMUIECKOH peakIiy, IPOTEKAIOMIEH MPH
MOCTOSIHHOM JIaBJICHUHU, PABEH U3MEHEHUIO:

a. BHYTPEHHEU dHEPIUH;

b. sHTaNBINH;

c. sHepruu ['n60ca;

d.3HTpOTIHH.

Omeem: b.

Omeem: Tennosoii 3¢pghexm xumuueckoii peakyuu onpeoesisencs
coanacHo nepgomy saxony mepmoounamuxu: AH = AU+PAV,
C1e008amenbHO 0meem: SHMALLNUU.

OIIK-1.V.1

24.

[IpounTaiiTe TeKcT, BbIOEpUTE MpPAaBHIbHbIE BapUaHThl OTBETAa U
3aMHIIATE apTyMEHThI, 000CHOBBIBAOIINE BEIOOP OTBETOB
Iporiecc Fe?" + 2e¢ = Fe® mpoucxoauT B rajlbBaHUIECKOM 3JIEMEHTE,
KOHIICHTPALIUH COJIeit | MOITB/IT

a.Mg | MgCl, || FeSO, | Fe

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

c.Al| AICl; || FeCl, | Fe

d.Fe | FeSO, || CuSO, | Cu

OIIK-1.V¥.1




Ilpasunvruiti omsem: a, c.
Obocnosanue: Ilpoyecc soccmanognienus RpOUCXo0um Ha eKmpooe,
nomeyuan Komopozo 6oee 31eKMmponoI0HCUMETbHBLI.

0 =-0,25B _ 0 . =-0,44B

.2 . 2
(PNI /N (PFe "/Fe Boccranosurens N

0 _ 0 _
O s, = +0,34B _ =—0,44B -

2
Pre e BoccranoBurenp  Cv

0 0
O,y =—1,66B _ =—0,44B :

2
Prere/pe Boccranoutenp  fe

=-2,36B 0 __0,44B -

0
(P 2+ 2 -
Mg /Mg < Prevre Boccranosurens  Fe

25.

[IpounTaiiTe TEKCT M yCTaHOBUTE COOTBETCTBHE. K KakI0M mo3uiuw,
JJAaHHON B JICBOM CTOJIOIE, MOJOCPUTE COOTBETCTBYIOIIYIO ITO3HMIIMIO B
npaBoM cToslue. B KoHTakTe HAXOAATCS METAJUIbl B Pa3IMUHBIX Cpeaax
KaKHe MPOIIECCHI MPOTEKAIOT Ha KaToJIe.

a. Zn/Fe pH <7 1. Pb?" +2¢ = Pb°

b. Cu/Fe pH >7 2. 0 +2H,0 + 4 § —40H"
c. Pb/Fe pH =7 3. Fe?* +2e = Fe

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

TIpaBWIbHBIN OTBET:

a b C d
5 2 5

N

OIIK-1.V.1

26.

[TpounTaiiTe TEKCT U 3aIUILNTE pa3BEPHYTHI 000OCHOBAHHBIN OTBET.
[Tpu snekTposin3e BOTHOIO PACTBOPA, IEPEUMCICHHBIX HUXKE, Ha
WHEPTHBIX 3JICKTPOAAX BBIICISIOTCSA TOJIBKO BOJOPO/ H KHCIOPO/I.
a.ZnCl,; b.KF; ¢.ZnSO4; d.KCl;

Omanon omeema: IneKpoaus, Mo NPoyeccohl npomeKaoujue Ha
INEKMPOOaAx Npu NPOXOHCOEHUU NOCMOSIHHO20 NeKMPULECK020 MOKA.
Conb, 06paz06aHHASL AKMUBHBIM MEMAILIOM, JJIEKMPOOHBII NOMEHYUAL
Memania MeHvue 1eKMpOOHbL NOMEHYUALA 8000pP00a U3 800bi(
-0,76B), nosmomy na kamooe 80ccmanasIU8aemMcs 6000POO U3 800bl,
Ha anooe oxucnsemcs kuciopoo u3z 600vl, max Kax 371eKmpooHsl

0 —
(PFZ/ZF’ =+2,6B

nomeHyuan pmopuo uoHa > yem 271eKmpooHblll

0
=+1,36B
NOMEHYUAN KUCIOPOOa U3 800bl Pu,000, >

Ilpasunvuwviii omseem. b

OIIK-1.V¥.1

27.

[TpounTaiite TEKCT, BBIOEpUTE IPABUIBHBIN OTBET U 3aUILINUTE
apryMeHTHI, 000CHOBBIBAIOIINE BEIOOP oTBeTa. [Ipw anexTponmse

BOJIHOT'O PAacTBOPA ... HA DJIEKTPOJAX MPOUCXOIAT MPOLECCHI:
2H,0 +2e=H, +20H", S* —2e=S°

a. NapSOy; b. CdSOy ;
c. CuS; d. Na,S ;
c. Nast3

Ilpasunvhoiti omeem d.

Obocnosanue: Conb, 06paA306aHHASL AKMUBHBIM MEMAILIOM,
97IeKMPOOHBIL NOMEHYUATL MEeMA1a MeHblle NOMEHYUANA 8000P0Oa U3
600vi( -0,76B), nosmomy na kamooe soccmarnasiusaemcsi 000poo0 u3
600vbl, Ha anoode oxucisiemcs Kucaopoo us 600bl, MAaK KAK 31eKmpoOHbill

OIIK-1.V.1




o _
¢l =—0,48B

nomeHyuan MeHbuLe yem 1eKMpOOHbLIL TIOMEHYUA

(|)flzo/02 =+1,36B

28. OIIK-1.V.1

HpO‘IHT&fITG TEKCT U YCTAHOBUTC ITOCIICA0BATCIBHOCTD
paspsKCHUA BEIICCTB HA KaTOAC IIPH HIPOXOKIACHUHN IIOCTOSAHHOI'O
OJICKTPHUYCCKOI'0 TOKa JJIA CICAYIOIMHX paCTBOPOB:

a. xaopuna meau (11),
b.cepHOIi KHCIIOTHI,
c.xyopuna xenesa (1),
d. cynwsdara Hukens,

Ipasunvnviti omeem: a. b. d. c.

29.| IpouwnTaiiTe TEKCT, BEIOCPUTE IPABUIIHLHBIC BAPUAHTHI OTBETA U OIIK-1.V.1
3aMUIINTE apTyMEHTHI, 000CHOBBIBAIOIIKME BHIOOP OTBETOB. /{7151 31U ThI
KaJMUsl OT KOPPO3UH BO BIAXKHOM BO3yXe B Ka4eCTBE KATOIHOTO
MOKPBITHSI MOKHO UCITOJIB30BATh ...

a. Al; b. Mn ;

c.Co; d. Cu

Ipasunvnuviti omeem: c, d.

ObocHosanue: KamoOoHvim nokpvimuem mModxcem Caylcums Menal,
91eKMPOOHbIL NOMEHYUAT KOMOPO20 Do.J1ee INIeKMPONOI0HCUMENbHbBIL
yem 3auuaemvlli Memai, CO2NACHO Mmabauybl CMaHOapPmMHbIX
91eKMPOOHLIX NOMEHYUANL08 DOJIee INeKMPONOIONCUMENbHbLE
nomenyuanvl, y memannos: ¢. Co, d. Cu

30.| IIpouunTaiiTe TEKCT M YyCTaHOBUTE COOTBETCTBUE. K Kaxk10M Mo3uIuu, OIIK-1.Y.1
JAHHOU B JICBOM CTOJIOIIE, TTOIOEPUTE COOTBETCTBYIOIIYIO TTO3UIIHIO B
npaBoM cToJione. TemmneparypHsblid KO3(QPHUIMEHT peakui paBeH 3 Kak
M3MEHUTCSI CKOPOCTh XUMUUYECKOW PEaKINM, €CITU TEMIIEPaTypy

WN3MEHUTH:
a. moBBICUTH Ha 40° 1. 287 pa3?t
b.noxu3uTe Ha 40° 2.421 pa3
C.ITOBBICHTH Ha 55° 3. 81paz?
d.moBeicuth Ha 30° 4. 27 pa3?
5. 8lpa3]
NPABUIbHYIL OMBEN:
a b c d
3 5 2 4

Ilpumeuanue: Cucmema oueHUBAHUA MECHLOBBIX 3A0AHUIL:

1 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C BbLIOOPOM OOHO2O 6ePHO2O OMBEma U3 uYemvipex
NPEONOANCEHHBIX U 0OOCHOBANHUEM BbLOOPA CHUMAEMCSL BEPHBIM, €ClU NPAGUIbHO YKA3AHA yudpa u npusedenvl
KOHKpemHble apeyMennivl, UCnoib3yemvle npu evlbope omeema. I[lonnoe coenadenue ¢ 6epHbIM OMEEMOM
oyenusaemcs 1 baniom, Hegepuvlil omeem unu e2o omcymemeue — () 6annos.

2 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOIbKUX APUAHMOB8 OMBEMA U3 NPEOIONCEHHBIX
U pasgepuymviM 0OOCHOBAHUEM GbIOOPA CHUMAEMCS. 6EPHBIM, eClU NPABUIbHO YKA3aHbl YU@DpPbl U NpUGeOeHbl
KOHKpemHble apeyMeHmbl, UCNOTb3yeMble npu 6vibope omeemos. Illoinoe cosnadenue ¢ GepHbIM OMEEMOM
oyenusaemcs 1 6annom, ecau donywenvi oumubku uiu omeem omcymcmeyem — () 6annos.

3 mun) 3adanue 3aKpLIMO20 MuUnAa Ha YCMAHOGIEHUE COOMGEMCMBUS CUUMACTNCS 6EPHbIM, eCau
VCMAHOGAEHbL 6CE COOMBEMCMEUsL (NO3UYUU U3 0OHO20 CMONOYA GEePHO CONOCMABNECHbL C NOUYUAMU OPY2020
cmonbya). ITlonnoe coenadenue ¢ GepubiM OMEEMOM oOyeHueaemcss 1 6awiom, HegepHblil omeem Ui €20
omcymemeue — ) banios



4 mun) 3adanue 3aKpvlmMo20 Muna HA YCMAHOBNEHUE NOCIeO08AMENLHOCTNU CUUMACMCS BEPHLIM, ecu
npasuibHO yKasana ecsa nociedosamenvrocms yudp. Ilonnoe cosnadenue ¢ geprviM omeemom oyenusaemcs 1
bannom, eciu OonyujeHvl outuoKy unu omeem omcymemeyem — () 6annos.

5 mun) 3adanue OmMKpuIMO2O MUNA C PA3GEPHYMBIM OMEENMOM CUUMAEMC S GEPHLIM, eClu Omeem
cosnaoaem ¢ SMANOHHBIM HO COOepICcanuro u notHome. [Ipasunvhuiii omeem 3a 3adanue oyeHusaemces ¢ 3 bana,
ecnu 0onyujeHa 00Ha ouubKa \ HemoyHocms \ omeem npaguibHblll, HO He NoaHblll - 1 bann, eciu donyujero bonee 1

owubku \ omeem Henpagunvhsill \ omeem omcymemeayem — () 6annos.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a09HOU (HOPMBI
o0yueHus, npeAcTaBieHbl B Tabauue 19.

Ta6mmma 19 — [lepedyeHb KOHTPOIBHBIX PAaOOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npexycmoTpeHo

10.4. Metomnueckue MaTepHabl, ONpeAeIISIONINe MPOLETYPbI OLICHUBaHUA
WHINKATOPOB, XapakTEpHU3YIOIMUX JTambl (HOPMHUPOBAHHS KOMIETCHIIMA, COAEpX aTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAIIl, pernaMeHTUpYHOUIMX TMOPAIOK W MOPOLEAYpY
MPOBEJICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MTPOMEKYTOYHON aTTeCTAllUN O0YYarOIIIXCs
['VAIL

11. MGTO,HI/I‘-ICCKI/IC YKa3aHuAa 1JIsd 06yqalomnxc;1 10 OCBOCHHUIO JUCIHHUITIIMHBI
HGHI)I-O AUCHUIUIMHBL SABJIACTCA — TIOJYUYCHUC CTYyACHTaMU HCO6X0}II/IMI)IX 3HaHI/II\/’I,
YMCHHP'I M HaBBIKOB B 00J1aCTH XHUMHH, YTO MO3BOJUT UM YCICIIHO PCIIaTb TCOPCTHUUCCKUC H
IMPAKTUYCCKUC 3aaa4Yn.

11.1. Meronuyeckue yKazaHus s OOy4arOUIMXCS 10 OCBOCHHIO JIEKIMOHHOI'O
Marepuana

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOHHOE, CHUCTEMHOE,
riyOoKoe M sCHOE H3JIoKeHHe yueOHoro Mmatepuana. Ha3HaueHHe COBpPEMEHHOM JEKIMU B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMAIUIO IO TEME, & B OCBOCHHUH
(yHIaMEHTaNbHBIX NPOOJeM IUCHMIUIMHBI, METOJOB HAYYHOTO IO3HAHMs, HOBEHIIUX
JOCTHKEHUM HayuyHOUM MbIciu. B yueOHOM mporecce JeKIusi BBINOJIHAET METOIO0JOTHYECKYIO,
OPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIEKIUs pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKpPETHON o0nacTu 3HaHUA, €€ MpoOJeMbl, JaeT LEIbHOE NPEJCTaBICHUE O JIUCLUIUIMHE,
[IOKa3bIBACT B3aUMOCBS3b C APYTUMU AUCLUIUIMHAMMU.

[Inanupyemble pe3yabTaThl IPU OCBOCHUHU 00yYalOIIMMUCS JIEKIIMOHHOTO MaTepHuaa:

— TIIOJIy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3AaHHBIX 3HAHMI, YpPOBEHb
KOTOPBIX ONPEIETAETCS UEIEBOM YCTAHOBKOM K KaK/10M KOHKPETHOM TEME;

— TOJY4YEHHE OIBITa TBOPUYECKOM pabOThl COBMECTHO C MPEINOIABATENEM;

— pa3BuTHE MNpO(EecCHOHAIBHO-NENOBBIX  KAayecTB, JIIOOBM K  TpPeaMeTy U
CaMOCTOSITEJIBHOIO TBOPYECKOTO MBIIIJICHUS.

— TOsIBJIEHUE HEOOXOAMMOTO HHTEpEca, HEOOXOAUMOTO Il CAMOCTOSTEIbHOU PabOTHI;

— IIOJIyYEHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM M TEXHHKH H O
IPOTHO3€ UX Pa3BUTHs Ha OJIKANIINE TOJIBI;

— HayuduTbhCS METOJUYECKH 0OpadarbiBaTh MaTepuas (BBIACHATH TJIABHBIC MBICTH H
IIOJIOXKEHUSA, IIPUXOJUTH K KOHKPETHBIM  BbIBOJAM, IIOBTOPATH MX B  pa3lIMYHBIX
(dhopmMynHpoBKax);

— TOJy4YeHHE TOYHOIO NOHMMaHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JIeKIMOHHBI MaTepuag MOXET COIPOBOXKIATHCA JEMOHCTpalUed CIIaiI0B W
UCIIOJIb30BAaHUEM Da3aTOYHOI0 MaTepuaja IpH IPOBEAEHUM KOPOTKHX JTUCKYycCHH 00
OCOOEHHOCTSIX MPUMEHEHUSI OT/AEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.




CTpyKTypa Mpe1ocTaBiaeHUs JSKIIMOHHOT0 MaTepraia:

— Bcerymenne — 4YacTh JIEKIIMHM, II€JIb KOTOPOM - 3aMHTEPECOBATh U HACTPOUTH
ayJIMTOPHUIO Ha BOCHPHATHE YUeOHOro Marepuaia. B ero cocraB BXoAsaT: (GopMyIHpOBKa TEMbI
JEKIUU, XapaKTePUCTHKA €€ npoeCCHOHAIBHONW  3HAYMMOCTH, HOBU3HBI M CTEIEHU
W3YUYCHHOCTH, €W JIEKIIMW;  W3JIOKEHHUE TIUTaHa JIEKIIMH, BKJIIOYAIONIET0 HAWMEHOBAHMUS
OCHOBHBIX  BOMPOCOB, TMOMJICKAIIMX PACCMOTPEHUIO Ha  JIEKIUU; XapaKTepUCTUKA
PEKOMEHIyEMOM JINTepaTyphbl, HCOOXOMMMOW JUIS OpraHU3aIMH CaMOCTOSTCIBLHON pPaOOTHI
CTYJEHTOB; PETPOCHEKIMUSA-HAIIOMHUHAHUE O BOIPOCAX, PACCMOTPEHHBIX Ha MPOIUIONW JICKIIHH,
CBSI3b HUX C HOBBIM MaTepHaJoM, yKa3aHHME Ha €ro pojib, MECTO W 3HA4YCHUE B JIAHHOM
JTUCIUIUIMHE, a TAK)KE B CUCTEME APYTUX HAyK.

— OcHOBHasg 4acTh - MBJIOKEHHE COAEPKaHUSA JIEKIIMM B CTPOTOM COOTBETCTBUU C
NPEIOKCHHBIM TUIAaHOM. BKJTIOWaeT pacKkphIBalOMMNA TEeMy JIEKIMM KOHIENTYaJlbHBIA U
(hakTUYECKUI MaTepHall, €ro aHajdu3 M OIEHKY, pa3JIMYHble CIIOCOOBI apryMEeHTAlMH |
JI0OKA3aTelIbCTBA BBIIBUTAEMBIX TEOPETUUCCKUX TTOJIOKCHHI.

— 3BaiodeHwe - TMOJBeIeHHE OOIIero wuTora JIeKIUH, 0000IIeHne MaTepuana,
(hopMyIIMpPOBKA BBIBOJIOB 10 TEME JICKIIMH; OTBETHI HAa BOIIPOCHI CTYICHTOB.

— Jlns Hajpmexamero OCBOEHUsI Kypca XMMHUH UCIIONb3YIOTCS CIEIUalbHbIe HATJIsAIHbIE
CpPE/ICTBa, C MOMOINBIO KOTOPBIX MOXHO TIEpelaBaTh CTyJCHTaM HHGOPMAIUI0 O BEIIECTBaX,
00BEKTaX W CymecTBE (DU3MYECKMX W XUMHUYECCKUX IMpeBpamieHuil. JIeMOHCTpAlus OIBITOB,
MOJICNI KPUCTALTHYCCKUX PEIIETOK, TaOIUIbI M TUIAKAThI C SHEPTETHYCCKUMHU JHarpaMMaMu
00pa3oBaHMs MOJIEKYJI, peaKIuii ¢ KaTaau3aropamMu U 6€3 HUX U T.1.

— OcymiecTBieHne KOHTPOJIS 32 BEICHUEM CTYACHTaMU KOHCIEKTA JICKIIUA;, OKa3aHUe
CTyZICHTaM IIOMOIIM B BEICHUM 3aIllMCH JIEKIMU (AKIEHTUPOBAHUE H3JI0KEHUS MaTepuayia
JICKIIMH, BBIJICJICHUE TOJOCOM, WHTOHAIIMEH, TEMIIOM peud Hauboyiee BaKHOW HH(OpPMAIINH,
UCITOJIb30BAHUE T1ay3 JUIS 3alMCH TaOJIMII, CXEM)

11.2. Metonuyeckue ykazaHUS A1 OOYyYarOIIMXCS TO BBIMOJHEHUIO J1a00paTOPHBIX
pabort

B xonme BeimonHeHus m1a00paTOpHBIX pPadOT oOydvaromuiics AOHKEH YriayOuTh H
3aKpENUTh 3HAHUS, MPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOJMKOW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(PUKAIUOHHON XapaKTepUCTUKON 00ydaromerocs.
BreimonHenue  ma0opaTOpHBIX — padOT  COCTOMT W3  JKCIEPUMEHTAIBHO-TIPAKTUYECKOM,
pacyeTHO-aHAIMTUYECKON YacTel U KOHTPOJIBHBIX MEPONIPUATHI.

BoinonHenue n1abopaTOpHBIX pabOT 0O0ydaroIUMCs SIBJISETCS HEOTHEMJIEMOM YacThIO
U3YYEeHUSA JTUCIUIUIMHBI, OMNpeNenseMoll Y4YeOHBbIM IUIAaHOM, M OTHOCUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOINX OCHOBHBIX 33/1a4 00y4aromerocs:

— TpuOOpeTeHWEe HAaBBIKOB WCCIEIOBAHHUS IPOIECCOB, SBICHUHA ¥ OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOUN JUCLUIUIMHBL;

— 3aKperuvieHHe, pa3BUTUE U JeTalu3alus TEOPETUUYECKUX 3HAHWM, MOITYYEHHBIX Ha
JEKLHSIX;

— TOJy4YeHHe HOBOM MH(OPMAIIMH 110 U3y4aeMOi JTUCIUILIHNHE;

— TpuoOpeTeHHe  HABBHIKOB  CAMOCTOSATENbHOW  paboTel ¢ 1abOpaTOpHBIM
000pyTIOBaHUEM U PUOOPAMH.

3ajanue ¥ TpeOOBaHUS K IPOBEICHUIO JJAOOPAaTOPHBIX PaboT

Jly1g BBINIOJIHEHUS JTAOOPATOPHBIX padOT MCIONb3YIOTCSI METOJUYECKHE YKa3aHUs 0 UX
nposeneHuto. JlabopaTopHas pabora Kak BHJ y4eOHOrO 3aHATHUSI NPOBOAUTHECS B CIEIMAIBHO
000pYIOBaHHBIX y4eOHBIX Jsaboparopusix. HeoOXOOMMBIMH CTPYKTYpHBIMH 3JIEMEHTaMU
1a00paTOpHOl PabOTBl NOMUMO CAMOCTOSITENIBHOW JI€ATEIbHOCTU CTYJCHTOB, SIBIISIOTCS




WHCTPYKTaX, IPOBOJIUMEBIN MPETOaBaTeIeM, SKCIICpUMEHTAIbHAS 9aCTh, a TAaKXKE OpraHU3aIus
00Cy>KJIEHUSI UTOTOB BBITIOJTHEHUS 1TAOOPaTOPHON PabOTHI.

Crpykrypa u hopma oTueTa 0 1a00paTopHOit padboTe

Otuer o mnabopatopHoit pabore wuMeeT (OpMYy THUIEPTEKCTOBOTO JIOKYMEHTa,
COJIepIKalIero 3aJlaHue Ha JabopaTOpHYI0 paboTy, KpaTKUEe TEOPETHUECKHE CBEICHUS 10 TEME
paboThl, oOmuUcaHWe NPUOOPOB, HCIOIB30BAHHBIX TPU BBIMOJIHEHUU DPAOOTHI, PE3YJIbTATHI
BBIUHCITUTEILHBIX YKCIIEPUMEHTOB, & TAKXKE BBIBOJIBI TTO UTOTAM MPOJCIIAHHOW PabOTHI.

TpebGoBanust Kk 0popMIICHUIO OTYETA O TabOpaTOPHOI paboTe

TUTYIBHBIN JIUCT OTYETA JOJHKEH COOTBETCTBOBATH MIAOJIOHY, MPUBEICHHOMY B CEKTOPE
HopMatuBHOM nokyMmeHTanuu ['Y AIT https://guap.ru/regdocs/docs/uch

OdopMieHre OCHOBHOW YacTH OTYETa JIOJDKHO OBITh O(OPMIIEHO B COOTBETCTBHU C
I'OCT 7.32-2017. TpeboBanusi NMpUBEICHBI B CEKTOpPE HOpMAaTHBHOW AokymeHTaruu [ YAII
https://guap.ru/regdocs/docs/uch

[Tpu popmupoBaHUM CIKCKA UCTOYHUKOB CTYIEHTaM HEOOXOIUMO PYKOBOJICTBOBATHCS
tpeboBanusimu crangapra ['OCT 7.0.100-2018. IIpumepsl odopMiieHHsI CIIMCKAa MCTOYHHKOB
MIPUBEJICHBI B CEKTOpe HOpMaTUBHOM nokymeHTamuu ['Y AL https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CIHCKA UCTOYHUKOB CTYICHTaM HEOOXOIUMO PYKOBOJICTBOBATHCS
tpeboBanusamu ctangapra ['OCT 7.0.100-2018. ITpumepsl odopMileHHs CIHCKAa HCTOYHUKOB
IPUBECHBI B CEKTOpe HOpMATHBHOM nokyMeHTanuu IV AIL https://guap.ru/regdocs/docs/uch

11.3. MeTonuueckne yka3zaHus JUIsl O0yYarOIIMXCS 110 TTPOXOXKICHUIO CaMOCTOSATEILHOM
paboTsl

B xoze BBIOTHEHUS CaMOCTOSATENbHON pabOThI, OOYUYAIONIUICS BBIMOIHSAET paboTy MO
3aJIaHUI0 ¥ TIPH METOJUYECKOM PYKOBOJICTBE IMPEMNOJaBaTeisi, HO 0e3 ero HernocpeaCTBEHHOTO
y4acTusl.

B mporecce BBIOTHEHHUS CaMOCTOSITENBHON paboThI, Yy oOyuaromierocs (Gopmupyercs
1esnecoo0pa3Hoe IIaHUpOBaHue pabovyero BpeMeHHU, KOTOPOe MO3BOJISIET UM pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOCHHWU M CHCTEMAaTH3allUM MPUOOPETaeMBbIX 3HAHUH, 00ECreuYrBaeT BBICOKUUN
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOy4YEeHHs, MOMOraeT TMOJIYYUTh HABBIKM TOBBIIICHUS
po(heCcCHOHATLHOTO YPOBHSL.

MetoauueckumMi ~ MaTepuajaMH,  HAMNpaBSIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00yJaronmxcs SABJISIOTCS:

—  y4eOHO-METOMYECKH MaTepHa MO JUCIHUILTHHE.

11.4. Metonuueckne YyKa3zaHus [Jisi OOYYaIOIMIUXCS 10 TIPOXOXKICHUIO TEKYIIETO
KOHTPOJIsI YCIIEBAEMOCTH.

Texkynuil KOHTpPOJIb YCIIEBAEMOCTH IIPEAYCMAaTPUBAECT KOHTPOJb KadyecTBAa 3HAHUI
00yyYaromuxcs, OCyIECTBISEMOrO B TEUEHHUE CEMECTpa C IIeNIbI0 OLEHUBAHUS XO/a OCBOCHUS
JUCITATITAHBL.

1. 3amuTa m1abopaTopHBIX padboT

2. BoinosHeHNe MPOBEPOYHOM pabOTHI 110 TEME JTabOPaTOPHOI pabOThI
3. pemieHue 3a7a4 Mo TeMe J1abopaTOPHOM PabOTHI.

4. JIyist TEKyIEero KOHTPOJIsl yCIIEBa€MOCTH UCITOIb3YIOTCS TE€CTBHI,

npUBeJcHHBIC B Ta0muIe 18

11.5. Meronuyeckue ykazaHus Ui 0OydaroIIUXCsl MO MPOXOXKICHHUIO MPOMEKYTOUHON
aTTECTallUN.

[IpomexyTounas  arrectauus  OOydYalOIIMXCS  MpeAyCMaTpUBaeT  OICHUBaHHE
IPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuiuinHe. OHa BKIIIOYAET B
ceost:

— muddepeHIMpoBaHHBIN 3a4eT — 93TO0 ¢dopMa OIEHKH 3HAHWH, TIOTYyYEHHBIX

00y4aromuMcs pU U3yUYEeHUHU AUCHMILIUHBI, TOCEIIEHUH JIEKINM, BBITOJIHEHUH J1a00paTOPHBIX
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paboT, KOJJIOKBUYMOB, OTBETa TEOPETUUECKOr0 MaTepHalia Ha 3a4€Te C OLICHKOM  «OTIMYHOY,
«XOPOLLIOY, «YTOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIILHO.

1. B Tedenue cemecTpa A IOMyCKa K 3a4eTy CTYJAEHTY HE0OXoaumMo caath He meHee 50%
nabopaTopHbIX paboT, He MeHee 50% mpakTHUecKUX padoT, BHIMOIHUTH TECTUPOBAHUS B
cpene LMS He Hmke oneHKH "yaoBiaeTBoputesibHO". Jlanee CTyAeHT AOIMyCKaeTcs K
cobece0BaHMIO WIIM UTOTOBOMY TECTHPOBAHUIO Ha 3auere."

2. 3aderT BBICTABIISICTCSI HAa OCHOBAaHUU BBHITIOJIHEHHBIX B TEUEHHUE CEMECTpa BCEX
71a00paTOpHBIX pabOT M HAMKWCAHUU HWTOTOBOTO TECTUPOBAHHS WM TMPOXOXKICHUS
cobecenoBaHus.

B teuenue cemecTpa cTyIeHTY HeoOXoauMo caath He meHee 50% mabopaTopHBIX paboT, He
meHee 50% mnpakTuyeckux padoT, BBHIOJHUTH TecTUpoBaHMs B cpene LMS He Huxe oneHku
"ya0BIETBOPUTENHHO". B Cilyyae HEBBINIOJHEHUN BBIICU3I0KEHHOTO, CTYICHT, TIPH YCIICITHOM
MPOXOXJICHUHA TMPOMEKYTOYHOW arrectaud B Qopme aud.3adera, HE MOXKET MOIyYUTh
aTTECTAlMOHHYIO OLICHKY BHIIIE "XOpoio"

Cucrema OLIEHOK NpHU MPOBEJCHUU TEKYILIEro KOHTPOJS M IPOMEKYTOUHOM aTTeCTaluu
OCYIIIECTBIISETCS B COOTBETCTBHUU C PYKOBOJSIIMM JOKyMeHTOM opraHuzamuu PJIO T'VAIL
CMK 3.76 «IlonoxxeHue o TEKyIIEM KOHTPOJE YCIEBAEMOCTH M MPOMEKYTOYHON aTTECTallu
CTYyJICHTOB M acCIUPaHTOB, OOYYalONMIMXCS IO O0Opa30BaTENbHBIM MPOrpPaMMaM BBICIIETO
obpazoBanus B ['YAII» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf
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JIuct BHECeHUS! HI3MEHEHUH B pabouyro MporpaMmy AUCHUTUINHBI

Jlata BHeceHUs
H3MEHEHHUH 1
JIOTIOTHCHUH.
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CopepxaHvue U3MEHEHHUHN U TOTIOTHEHUI

Hata u Ne
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