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AHHOTaNINA

JucuummmHa « XUMHUS» BXOAWT B 00pa30BaTEIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUS
— mporpaMMmy OakamaBpuaTa II0 HaNpaBICHUIO TMOAroTOBKH/ crenuanbHoctd  16.03.01
«Texuuueckass (¢u3nMKa» HaMPaBICHHOCTH «DuU3MUYECKHe METONbl KOHTPOJISI KadecTBa U
JIUAarHOCTHKWY. JlucuurmnHa peanusyercs kadenpoit «NeSy.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYFOIINX KOMITETSHIUH:

OIIK-1 «CrocobeH HCmoiab30BaTh (PyHIAMEHTAJIbHBIE 3aKOHBI MPHUPOIBI U OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIHH B TPO()ECCHOHATLHOM JIEATEITBHOCTI

CopepxaHue JUCHUILUIMHBI OXBaThIBA€T KPYr BOMPOCOB, CBSI3aHHBIX C O3HAKOMJICHHUEM
UCTOPUM XHUMHH, a TaKKe C OCHOBHBIMM HANpPABJICHUSIMU M TEHICHUUSIMH PpPa3BUTHUS
COBpPEMEHHOM XMMHMM. OJTa HayKa H3y4yaeT MaTepualbHbIi MHpP, 3aKOHBI €ro pa3BHUTHI,
CHenUPUIECKYI0 XUMHUYECKYI0 (GopMy IBMXKEHHS Marepuu. B mporecce W3ydeHHS XUMHUU
BbIpa0aThIBaeTCSl HAYYHBIM B3IJISAJ HA MUP. 3HAHHE XUMHUH HEOOXOAMMO AJIsl IUIOJOTBOPHOM
TBOPUYECKOH JeATeNhbHOCTH OakanaBpa JIIOO0N HANpaBICHHOCTH. 3HAHWE XWMHH I103BOJISIECT
c(hopMHUpPOBAaTh COBPEMEHHOE HAyuyHOE MPE/ICTaBJICHHE O MAaTEpUU, BEIIECTBE KaK OJHOM W3
BHJIOB JIBHXKYILEHCS MAaTEPUM, MEXaHU3ME MPEBPALECHUN XUMUYECKUX COCIMHEHUM, CBOMCTBAX
MaTepuajoB O XMMHUYECKUX IpPOIeccax B COBPEeMEHHON TexHuke. [Ipu m3yueHuu Kypca XUMUU
HEO0OXOAMMO TMPOYHO YCBOUTH OCHOBHBIC 3aKOHBI, OBIAJCTh TEXHUKOM XMMHUYECKHUX PACUETOB,
BbIpa0OTAaTh HABBIKM CAMOCTOSATEIBHOTO BBIMOJTHEHHUS XUMHUYECKUX OKCIEPUMEHTOB U
0000menuss  (dakrtoB. [loHMMaHWEe  3aKOHOB XHMHH IIOMOXKET CTYJCHTY B PCIICHUU
9KOJIOTHUECKUX TMpoOsieM. 3HaHME Kypca  XUMHUU HEOOXOOuMO M s MOCIEIYIOIIEro
YCHENTHOTO U3YYCHHS CICIIUATBHBIX AUCITUTLIMH.

[IpenogaBanre AMCUMILIUHBI TpeIyCMaTpPUBAEeT Cleayromue ¢GOpMbl  OpraHU3AIUN
y4eOHOT0 TpoIiecca: JISKIUH, 1a00paToOpHbIC padOThI, CAMOCTOSATEIbHASI paboTa 00yJaroIIerocs,
KOHCYJIbTaI[HH.

[IporpammMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIONIUE BUIBI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B hopme nudQepeHInpoBaHHOTO 3a4eTa.

OO6miast TpyJOEMKOCTh OCBOCHHS JAUCIUIUIMHBI COCTABJISET 3 3a4eTHBIX eAuHUIb], 108
4acoB.

SA3bIK 00yUeHHUs 10 AUCIUIUIMHE «PYCCKUH »



1. TlepeudeHb MIIAHUPYEMBIX PE3YJIBTATOB 00YUYEHUS 10 TUCIUILUINHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Ilenr maHHOW AMCIUIUIMHBI — YCBOEHHE CTYJIEHTAMHU TEOPETUYECKHX OCHOB  OOIIeH
XUMHUH, XUMUW BOKHEHIINX DJIEMEHTOB U UX HEOPraHUYECKUX COSAMHECHUHU, PopMUpOBaHUE
XMMHYECKOTO MBIIUICHUSI Y CTYJICHTOB, Pa3BUTHE HABBIKOB MCIOJIb30BAHUSI CBEIACHUU O
(UBUKO-XMMHYECKUX CBOMCTBAX pa3IMYHBIX CHCTEM JUIS CHHTE3a COOTBETCTBYIOIIMX
COCIMHCHUH, BBHIITOJTHEHUE TEPMOJAMHAMUYECKUX M KMHETHYECKUX pacyeToB. [IpuoOperenue
HEKOTOPOTO OMbITa SKCIICPUMEHTAIBLHBIX HCCIEAOBAHUN NS pa3paOOTKH HOBBIX METOOB
CHHTE€3a W TNpUJAHHUS MaTepuajgaM 3aJaHHOM CTPYKTYpbl, M KOMILJIEKCAa CBOMCTB.
[IpeacraBienre BO3MOXXHOCTU CTYACHTaM pa3BUTh M IMPOJAEMOHCTPUPOBATh HAaBBIKA B
00/1aCTH HHHOBALIMOHHBIX TEXHOJIOTHM

1.2. JlucumnivHa BXOIUT B COCTaB 00s3aTeIbHON YacTU 00pa30oBaTeIbHON MPOrpaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 10 AUCLUILUINHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare u3ydeHus AUCUUILIMHBI O0yYarolIuiics JOJDKEeH o0JsafaTh CleAyOIUMU
KOMIIETEHIIMSIMUA HJTH WX 9acTsIMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B
Tabimue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIMHA U HHINKATOPOB MX JOCTHKCHHS

Kareropus (rpymnmna) Kon u HaumeHoBaHue Kox u HanMeHoBaHMe UHIMKATOpA
KOMIICTCHITNH KOMITCTCHITHH JIOCTHIKEHUS] KOMITCTCHIIUU
OIIK-1 Cnocoben
OIIK-1.3.1 3HaTh OCHOBHBIC ITOJI0KEHHS,
UCIOJIb30BaTh
METO/TbI ¥ 3aKOHBI €CTECTBEHHO-HAYYHBIX
(dyHIaMeHTaJIbHbIE
3aKOHBI IPUPOJIBI U ACHHTITHH
O6menpodeccroHanbHbIE pHp OIIK-1.B.1 Bnagets MeToIaMU U
OCHOBHBIC 3aKOHBI
KOMIIETEHITHH CPEJICTBAMH €CTECTBEHHO-HAYYHBIX
€CTECTBEHHOHAYYHBIX
JUCITUTUIMH, HABBIKAMH 110 ()OPMUPOBAHUIO
JUCITUTUTAH B
. | ¥ pa3BUTHIO €CTECTBEHHO-HAYy4HOTO,
npodeccuoHaNbHOM
WHKXCHEPHOTO MBITIIICHUS
JIESITSIIBHOCTH

2. Mecro nucnuruinHbEL B cTpykType OI1

JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee IPUOOPETEHHBIX 00YUYarOIIUMUCS
IIPU U3YYEHUH CIETYIOIUX TUCIUILIAH:
— «Dusuka»
— «MHxeHepHas U KOMIIbIOTEpHAs rpapuka

3HaHMs, TOJYYEHHBIE NPU U3YYEHHU MaTepuana MaHHOW IHWCLUUIUIMHBI, MUMEIOT Kak
CaMOCTOATENIBHOE 3HAYECHHE, TaK M UCIOJIB3YIOTCS IPA U3YUYEHNUN JPYTUX JUCIUILIAH:
— «MarepuanoseneHue»
— «DNEKTPOTEXHHUKA»
— «DIEKTPOHUKA»
— «Teopust aBTOMaTH4ECKOTO YIPABICHUS
— « Teopus puznueckuii monei»

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Jlanaple 00 00meM oO0beMe MUCIUIUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboTHI TTO TUCITUTUTHHE (M paclpeie]ICHHE dTOW TPYIOEMKOCTH 0 CEMeCTpaMm) MPeICTAaBICHBI B
Taodmmie 2.

Ta6muma 2 — O06beM U TPYJ0EMKOCTh JUCITUTITUHBI




TpynoeMKoCTh 110
Bun yuebnoit paboTbl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemkocmep OuUCUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npakmuyecKkoil n0020moeKu
AyoumopHnusie 3anamus, BCEro vac. ol ol
B TOM YHCIIE:
neximu (JI), (dac) 34 34
npaktuueckue/cemunapckue 3anarus (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (dac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, M. Hudod. 3au.
ks, ) 3au.

*k
IIpumedanue: kaHaUAATCKHI 9K3aMEH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYI0OEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHIaM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, X TPYAOEMKOCTh

Paznienbl, TeMbI AMCUUTUIHBI Jlexkuun | 113 (C3) JIP KII CPC
(uac) (uac) (gac) (gac) (gac)
Cemectp 2
Pazgen 1: Beenenne B Xumuro 2 5 7
Tewma 1.1.1TonsTue BeuiecTsa u 1 1 1

XUMHAYECKOU pe€aKnuru, OCHOBHBIC
OIpeICIICHUSL.

Tema 1.2 2 3
CTeXHOMETPHUYECKUE 3aKOHBI.
dyH1aMeHTaIbHBIC TIOHATHS U 3aKOHBI

XUMHH.
Tewma 1.3.Crioco6sl onpenienieHust 1 2 3
KOJIMYECTBA BEIECTBA, 3aKOH

3KBUBAJICHTOB.

Paznen 2: CtpoeHue BemniecTBa 10 - 10
Tema 2.1. OcHOBHEIE CBEAEHUS O 2 2

CTPOCHUH aTOMOB; KBAHTOBBIC YHCJIA.




Tema 2.2. Ilepuoanueckuii 3aK0H
J.N.Menneneena.

Tema 2.3. XumMudeckas CBS3b, BUJbI
XAUMHAYECKOH CBSI3U.

Tema2.4. MeToJ1 BaJICHTHEIX CBS3CH,
KOBAJICHTHAS CBS3b.

Tema2.5. Metoa MONEKyJISPHBIX
opOuTanei.

Tema2.6. HeBasieHTHBIE THUIIBI CBSI3EH:
HOHHAs CBSI3b, METAJUIMYECKASI CBA3b,
BOJIOpOJIHAs CBsI3b, CHIIbI BaH-nep-
Baannsca.

Pazzen 3:XuMuueckue CUCTEMEI.
OO61ue 3aKOHOMEPHOCTH XUMHUYECKHIX
MPOIIECCOB.

14

20

Tewma 3.1. DHepreTuka XMMHYECKUX
MIPOLIECCOB, BHYTPEHHSS SHEPTHS,
SHTAJIBINSA, YHTPOIIHSL.

Tema 3.2. sneprus I'nu60ca,
HaNpaBIEHHOCTh XUMHUYECKUX
IPOIIECCOB, XMMUYECKoe U (hazoBoe
paBHOBeECHE.

Tema 3.3. CKOpOCTb XMMHUYECKON
peaKuuu U METO/IbI €€ PeryIMpoBaHus,
3aKOH JIEUCTBHS Macc,

Tema3.4. DHeprus aKTUBaIUH,
ypaBHEHUE AppeHnyca, npaBwio BaHt-
l'odda, xatanuzarops! u
KaTAIUTUYECKUE CHCTEMBI.

Tewma 3.5. PacTBOpBI, AMCHIEPCHBIE
CHUCTCEMBI, CIIOCOOBI BBIPpAXXCHUA COCTaBa
pacTBOpOB,

Tema3.6. DnekTpoauTHIecKast
JUCCOIMAIMs, BOJHBIE PACTBOPHI
3JEKTPOJIUTOB, BOAOPOIHBIN
MOKa3aresb, peakiuu oOMeHa,




TUAPOIIU3 COJICH.

Tema3.7. CpoiicTBa pa30aBICHHBIX 2 4

PacTBOPOB HEINEKTPOJIUTOB, BOJTHBIC

PacTBOPBI ANEKTPOJIUTOB, 3aKOH

pazbasnenust OcTBanbaa, 3aKOHBI

Paymns.

Paznen 4. OcHoBbI 4 8 14

ANMEKTPOXUMUYECKUX TPOIECCOB.

Tema 4. 1.0KUCIUTENIBHO- 1 2

BOCCTAHOBUTEIIHHBIC PEAKIIHH

Tema 4.2 . XUMHUYECKHNE UCTOYHUKHU 1 4 4

ANEKTPUYECKOTO TOKa. ['anpbBaHYECKHe

AJIEMEHTHI.

Tema 4.3. DnexTpoin3, 3aKOHbI 1 4

®apanest.

Tema 4.4. Koppo3sus u 60pb0a ¢ Hel. 1 4 4

Pazgen 5:CBoiicTBa MPOMBIIIEHHO- 4 6

BROXHBIX 3JICMCHTOB U X COCIUHEHUN

Tewma 5.1. Knaccel xuMuyeckux 2 4

COEAMHEHHH, CBOMCTBA IPOMBILIJIEHHO

B2)KHBIX DJIEMEHTOB U UX COCTMHEHUHU.

Tema 5.2. Xumuueckas 2 2

uneHTudukanus. Metoab

XUMHUYECKOTO UCCIICJIOBAHMS U aHATH3a

BEILIECTB U UX IPEBPALLECHUMN.

Htoro B cemectpe: 34 17 S7

Uroro: 34 0 17 57

[IpakThdeckass MOATOTOBKA 3aKIIOYaeTCS B HEMOCPEJICTBEHHOM  BBITIOJHECHUH

0o0ydJalImUMHUCS  OMNpENeNeHHBIX  TPYIOOBBIX  (DYHKIMIA,  CBSI3aHHBIX C  Oyaymiei

po(heCCHOHATBHOMN eI TeIBHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.

Coneprxanne pas3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.



Ta6mmma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep
pazieina

Ha3Banue u conepxanue pa3iesioB U TeM JEKIIMOHHBIX 3aHATUN

Pazmen 1

BBenenue B XuMuio.

Tema 1.1.

Ilonstue BCIICCTBaA H XHUMHYICCKOMN pCaknuu, OCHOBHBIC TIOHATUA U
ONnpCacICHUs.

Tema 1.2.

CrexuoMerpuueckre 3akoHbl. DyHIaMEHTaIbHbIE MOHATUS M 3aKOHbl XUMUU:
3aKOH COXPAaHEHHUs] Macchl, 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH
KpaTHBIX OTHOLIEHWH, 3aKOH OOBEMHBIX OTHOLIEHWH. 3akoH ABoraapo,
CJIEICTBUS 3aKOHAa ABOraipo.

Tema 1.3.

CrnocoObl ompeneneHuss KOJIMYECTBA BELIECTBA, 3aKOH 3KBUBAJICHTOB. Pacuér
M’ (MOJSIpHBIX Macc 3KBUBAJIEHTOB) JUIsl IPOCTHIX BEILECTB, OKCHJOB, KUCIIOT,
OCHOBaHMH, coner. PaKTop IKBUBAJIECHTHOCTH.

Paznen 2:

CTpoeHue BelecTBa.

Tema 2.1.

OCHOBHBIE CBEJIEHHUSI O CTPOEHHUHU aTOMOB; KBaHTOBO-MeXaHMYECKass MOJEIb
atoma. OpOuTanb, KBAaHTOBEIC uncia, ypaBHeHue Llpénunarepa, ypaBuenue Jle-
Bbpoiinsa, ypaBHenue Ilmanka, mnpuHuMn HeonpenenéHHoctu ['elizendepra.
DnekTpoHHO-rpaduueckue HOpMyIbL.

Tema 2.2.

Ilepuonnueckuii 3axkon J.M.MengeneeBa, cBs3p I1.C. co cTtpoeHueM artoma.
[lepuonpl, Tpynmnel, TuaroHajgbHas 3aBUCUMOCTb. 3aKOHOMEPHBIE U3MEHEHUS
CBOMCTB DJIEMEHTOB U coeAuHEeHH (IPQPEKTUBHBIN paguyc, HSHEPrUH
HMOHU3AIMH M CPOJICTBA K JIEKTPOHY, SJIEKTPOOTPUIIATEIBHOCTD).

Tema 2.3.

XuMudeckasi CBSI3b, BUJIBI XUMHUYECKOH CBs3H. B030yxn€HHOE 1 HOpMalbHOE
COCTOSIHME aToMa. [ mOpuam3anust SJEKTPOHHBIX  00makoB.  CrocoObl
NEePEKPhIBaHUS 3JCKTPOHHBIX OOJIAKOB, CUTMa- MH-JeIbTa-TIePEKPHIBAHUS.
[TpocTpaHcTBEHHAs CTPYKTYpa MOJICKYIL.

Tema 2.4.

MeTo/1 BalIeHTHBIX CBfA3€H, Crmoco0 0O0pa30BaHMS KOBAJECHTHOW CBA3H METOJ
Jlongona u I'eittiepa. I1oJIpHOCTH CBSA3M CBOMCTBA KOBAJIECHTHOM CBSI3H.

Tema 2.5.

Metoa MonekynsipHbIX opoOutaneit. [lopsnok u sHeprus cBszu. CBs3bIBaIOIINE
U Pa3phIXJISIONINE OPOUTAIIH.

Tema 2.6

HeBanenTHsie THUIIBI CBA3€H: HWOHHAs CBsA3b, METaJUIMUecKas CBS3b,
BOJIOpPOJIHAs CBs3b, CUJIbl BaH-nep-Baansca. KomruiekcHbie coequuenus. Ponb
KOMILUIEKCHBIX COEIMHEHUI B MPUPOJIE U TEXHHUKE. Teopusi KpUCTAIIMYECKOTO
nosisi. KoHieHCHpoBaHHOE COCTOSIHUE BeliecTBa. TBep/ibie BEIIECTRA.

Paznen 3

XHUMHYECKHE CUCTEMBI. O6H.[I/Ie 3dKOHOMCPHOCTU XUMHYCCKUX ITPOLECCCOB.

Tema 3.1.

DHepreTuka XMMHYECKHUX MPOLECCOB, BHYTPEHHSSI SHEPTrHs, TEMI0BON AP deKT
XUMUYECKUX peakuuil, 1-i, 2-i, 3-i1 3aKOHBI TEPMOJAMHAMUKH, DHTPOIHUS, KaK
(GYHKIHS COCTOSIHUSA, SHTAIBIUS. XUMHUYECKUMA MMOTEHITHAT.

Tema 3.2.

sHeprusi ['mb0ca, HampaBIIEHHOCTb XMMMUYECKHUX IPOLIECCOB, XUMHUYECKOE U
(a3oBoe paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMHUYECKON PEAKLIUH M METOJIBI €€ PETYJIUPOBAHMS, 3aKOH JIUCTBUS
Mmacc. YpaBHenue ['ynbOepra m Baare. MonekynapHOCTb peakiuu, MOPSI0K
peakuuu. 3aBUCHMOCTh CKOPOCTHM XHMHUYECKOW pPEAKIMU OT KOHLEHTPALMH.
KoHctanTa ckopocTu (pu3NYeCKUii CMBICIL.

Tema 3.4

DOHeprus akTUBallMU, YypaBHeHHEe AppenHuyca, npaswio Baunt-T'odda,
KaTaJIM3aTopbl U KaTaIUTHYECKue cucTeMbl. OCHOBHOM MOCTYJIAaT XMMUYECKON
KHHETHKH, KWHETHYECKOe ypaBHEHHE. BimsHue Temrmeparypbl Ha CKOpPOCTh
XMMUYECKOM peakiuy, ypaBHeHHE AppeHunyca. MexaHu3M TNpOTEeKaHUs
KaTAIMTHICCKUX peakimid. XuMudeckoe pasHoBecue npuHnui Jle-I1larenspe.

Tema 3.5

PacTBopbI, AucepcHBIE CHCTEMBI, CIIOCOOBI BBIPAKEHHUSI COCTaBa PacTBOPOB.
TepMonnHaMuyeckue XapakTepUCTHKU Mpolecca 0O0pa3oBaHMsI PACTBOPOB.
CWIbHBIE U cnabble AIEKTPOJMTHI, HOHHbIE PaBHOBECHS B BOJIHBIX PacTBOpax,




Howmep
pazzena

HazBanwne n COACPIKAHUE Pa3aCIOB U TEM JICKIIMOHHBIX 3aHATHH

MIPOM3BEJICHUE PACTBOPUMOCTHU

Tema 3.6

DNeKTpoIUTHYECKasT IUCCOLUALIMS, BOJIHBIE  PACTBOPHI
BOJIOPOJIHBIN NIOKA3aTeNb, PEaKLIUU O0OMEHA, TUAPOIIN3 COJICH.

QJICKTPOJIUTOB,

Tema 3.7

CpoiicTBa pa30aBIIEHHBIX PAacTBOPOB HEdNEKTPOJIUTOB, KosmuratuBHbIE
CBOWMCTBa pacTBOpoB, 3akoHbl Paymsa. Kpuockomus DO0yuIHMOCKOIHS.
OcMmoTnyeckoe napienue. 3akoH I'enpu. M3oronndeckuii K03 huimenT.

Pasnen 4.

OCHOBBI 3JIEKTPOXUMHUYECKHX ITPOLIECCOB.

Tema 4.1.

OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKluu, 3J'I€KTpOHHBII71 6anch,

MOJISIpHBIe MAacCChl OKBUBAJICHTOB OKHMCJIUTCIIA 1 BOCCTAHOBHUTCIIA.

Tema 4.2.

XUMUYECKUE MCTOYHUKH SJIECKTPUUYECKOrO TOKA. ['adbBaHUYECKHE 3JIEMEHTHI,
CTaHJIAapTHBIC DJICKTPOJHBIC MOTCHIMANbL. J[BOMHON 3JIEKTPUYECKHUI CIIOM.
VYpaBaenue HepHcra. PaBHOBeCHBIN. 31eKTpoAHbIN noTeHIHan. CTaHgapTHBIN
BOJIOPOIAHBIN JEKTPOI.

Tema 4.3.

OnexTponus, 3akoHbsl Papanes KaTogHble U aHOJHBIE IPOLIECCHI PACTBOPOB U
pacIaBoB AJIEKTPOJIUTOB.

Tema 4.4

Koppo3us u ©Oopbba ¢ Hell. VYpaBHEHMsS KOPPO3HMHBIX IPOIECCOB C
KHUCJIOPOAHOM M BOAOPOAHO Aenomnspusanueil. CrnocoObl 3alUThl OT KOPPO3UU
— XUMHYCCKUC, IJICKTPOXHUMHYCCKUC (MeTaJIJII/I‘{eCKI/IC- KaTOAHBIC, AHOJHBIC
NOKpHITHS). JIernpoBaHue METaJLIOB.

Paznen 5.

CroiicTBa IMPOMBIIIJICHHO BAaXXHBIX 3JICMCHTOB U HX COGI[I/IHCHI/Ifl. IMMOJIy4YCHHEC
MeTaJJIoB. MeTallIn4yecKHe CIIaBbl U KOMIIO3UTEI.

Tema 5.1.

Knaccel XMMHMYECKHX COEIMHEHHWI, CBOWCTBA MPOMBIILICHHO BaKHBIX
3JIEMEHTOB U UX coenrHeHuit Komnosuimonnesie Matepuanibl. Kepmersl. Xumus
metawioB (Al,Fe, Sn,Pb,Mo) Xumus nemeramwios: C,Si,S , dpymiepeH, kapOuH.
TommBa (TBEpHOE, JXKMIKOE, ra30BOE), CMa304YHbIE MaTepHasbl, MOTOPHBIC
Macia.

Tema 5.2.

Xumudeckas wuaeHTU(GUKANUS. MeToAapl XHMHUYECKOTO HCCIEAOBaHUA U
aHainM3a BEIIECTB M WX mpeBpanieHuil. KayecTBEHHBIM W KOJWYECTBEHHBIN
aHanus. (I'paBUMeTpuYecKuii, THTPUMETPUUECKUN, KOMILTIEKCOHOMETPUUECKUN
METO/Ibl aHAJIN3a).

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TAOIHUIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTb

/o

Ne | Temsbl npakTH4YeCKHUX
3aHATHI

N3 nux Ne
@OpMBI IPAKTUYECKHUX
3aHATHH (gac)

(gac) JIUHBI

VY4eOHbIM MJIaHOM HE MPEaYyCMOTPEHO

Bcero

4.4. JlabopaTopHbIE 3aHATHS
Tembr 1a00paTOPHBIX 3aHATHHA U X TPYIOEMKOCTh TPUBEICHBI B TAOIHUIIE 6

Tabnuua 6 — JIaGopaTopHble 3aHATHS U UX TPYIOEMKOCTb

TpynoemMkocTb, |mpakTUUYECKOil |pa3aena
MOATOTOBKH, |JAMCIIHII




N3 Hux Ne
No Tpy10eMKo MpaKTHYECK | paszen
W HaumenoBanne 1abopaTopHbIX paboT o1b, (uac) oi a
MOJITOTOBK | JIUCITHIT
u, (4yac) JIMHBI
Cemectp 2
1 | Crexuomerpuueckue 3akoHbl. DyHaaMeHTaIbHbIE 2 1
MOHATHUS ¥ 3aKOHBI XUMHUH. CIIOCOOBI OTIpeIesICHHSI
KOJINYECTBA BELIECTBA.
2 | Onpenenenue M’ skBUBajieHTa METaJLIA. 3 1
Omnpenenenne  TemaoBoro  dpdekra  peakuuu 4 3
3 | HeWTpaIu3aluH.
4 N3mepenne u pacyeT 3JIeKTPOAHBIX TOTCHIIMAJIOB 4 4
MetaiyioB U DJIC ragpBaHUYECKUX DJIEMEHTOB.
XuMHuUecKass W IJICKTPOXMMHYECKas KOppO3us, 4 4
HccnenoBanune KOPpO3UH METAILIOB M OIpeesiCHUE
WHTUOMTOPHOTO Y deKTa
Bcero 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU pabOThI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas padboTa 00y4aromuxcs

Bunast camocTosTensHON pabOTHI M €€ TPYIOEMKOCTh IPUBEIEHBI B TA0IHIIE 7.

Tabnuua 7 — Buasl caMOCTOSITENIbHON Pa0OThI U €€ TPYIOEMKOCTb
Bcero, | Cemectp 2,

Bua camocrositensHOM paboThI

qac qac
1 2 3
M3y4eHne TeopeTHIecKOro MaTepuania 30 30

quciuminiel (TO)
PacuetHo-rpaduueckue 3aganus (PI'3) 2 2
[ToaroroBka Kk TEKyIeMy KOHTPOJIIO

ycneBaemoctu (TKYVY) ! !
Jomamaee 3amanue (/13) 10 10
IToaroToBKa K MPOMEXYTOYHOMU 6 6
artecrauuu (ITA)

Bcero: 57 57

5. IlepeueHb yueOHO-METOANYECKOTO 0OeCTIeUeHus
JUISL CAMOCTOSTEITLHON PabOThI 00YUYaOIINUXCS TT0 AUCIUTUTMHE (MOIYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl 00yJaroImuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX W3AHUN
[lepeuyeHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHU MpHUBeieH B Tabaule 8.
Tabauna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX H3IaHHM

Konunuectso
[Mudp/ URL aapec bubnuorpaduueckas ccpiika 9K3EMILIIPO
B B




oubnuorexe
(kpome
AJIEKTPOHH
BIX
IK3EMILISPO

B)

https://urait.ru/bco
de/512502

Inunxa, H. JI. OOGmias xumusi B 2 T.: y4eOHUK 1715 BY30B /

H. JI. I'nunka ; mox penakuueit B. A. ITonkoBa, A. B. babkoBa. —
20-e uz ., mepepad. u mon. — MockBa : M3narenscTBo FOpaiir,
2023. — 353 c¢. — (Bricmiee oopazoanue). — ISBN 978-5-9916-
9353-0

https://urait.ru/bcod
e/432806

OOmast 1 HeopraHuyecKasi XuMus. 3aJJauHuK : yyeOHOe TocoOue
TSt akajeMudeckoro 6akanaspuara / C. C. babkuHa [u ap.] ; mox
penaknueit C. C. babkunoi, JI. [{. Tomunoi. — Mocksa :
MzparensctBo FOpaiit, 2019. — 464 c. — (bakanasp.
Axkanemudeckuii kypc). — ISBN 978-5-534-01498-3. — TekcrT :
annekTporHbii // OBC FOpaiit [caiir]

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE MPOLIECCHI : [ DIEKTPOHHbBIN
pecypc] : yae6Hoe mocooue / T. E. Kpsutora, T. 1. ®ommuuesa ; C.-
[TeTepO. roc. yH-T a3pOKOCM. IPUOOPOCTPOEHUS. - DIEKTPOH.
TekcToBbie naH. - Cankt-IlerepOypr : M3n-so I'YAIIL 2019. - 77 c.

e.lanbook.com»ybo
ok/172907

I'ypos, A. A. Xumus: Teopust U pakThKa. MeTaibl U CIj1aBbl

- yueOnuk / A. A. I'ypos, I1. B. Ciiutukos, XK. H. MenubIx ; mox
penakuueit A. A. I'ypoBa. — 2-e uzn., ucnp. — Mocksa : MI'TY
uM. H.O. baymana, 2019.

Xumusi. OCHOBHBIE CTEXMOMETPUYECKHE 3aKOHbI, CTPOCHUE
BEIIIECTBA, TEPMOIMHAMHKA, KHHETHKA, PACTBOPBI, DIIEKTPOXUMHUSI:
[OnexTpoHHBIi pecypc] : yueObHnoe nocodue / T. E. Kpbutosa, T. 1.
®domuuena ; C.-Iletepd. roc. yH-T a3pOoKOCM. MPUOOPOCTPOCHHUS. -
OeKTpoH. TeKcToBbIe AaH. - CankT-IletepOypr : M3a-Bo ['YAIL,
2020. - 148 c.

54 X45

Xumus : yueOHUK Juid By30B / A. A. I'ypos [u nip.]. - 2-e u3n., crep.
- M. : U3p-Bo MI'TY um. H. D. baymana, 2004. - 784 c.

15

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

OO6mias u Heopranuveckas Xumus : B 2 T. T. 1 : 3akoHBI 1
KOHLENIMK : yueOHoe rmocobue / mox pen. akagemuka PAH A. 1O.
[{uBamze. - 2-e u3a. - Mocksa : JlJaboparopust 3nanuii, 2022. - 495 c.
- (YueOnuk jis Beiciiel mkoisl). - ISBN 978-5-93208-576-9. -
TekcT : 3NeKTPOHHBIN.

54 E55

OcHoBBI 0011eH XMMUH : yaeOHoe nocodue / B. U. Endumos. - 2-¢
n3a. - M. : UHOPA-M, 2017. - 256 c.

20

https://urait.ru/bcod
e/536017

Xumus : yueOnuk 115 By30B / FO. A. Jlebenes, I'. H. danees,
A. M. T'onyGes, B. H. IllanoBan ; mox oO1ieii pegakiueit

I'. H. ®aneeBa. — 2-¢ u3j., nepepad. u gon. — MockBa :
WznarensctBo FOpaidt, 2024. — 431 c¢. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-02453-1. — Tekcr :
aneKTpoHHbIHN // O6pa3zoBaTenbHast miaargopma FOpaiT [caiit]

7. TlepedyeHb HIEKTPOHHBIX 00OpPa30BaATEIBHBIX PECYPCOB
UH(HOPMaIIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn « ITHTepHeT»



https://urait.ru/bcode/512502
https://urait.ru/bcode/512502
https://e.lanbook.com/book/172907?ysclid=llnsr5ce1o905109997
https://e.lanbook.com/book/172907?ysclid=llnsr5ce1o905109997
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/
https://urait.ru/bcode/536017
https://urait.ru/bcode/536017

[Tepeuenn AIICKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAITMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «WHTepHeT», HEOOXOAMMBIX IS OCBOSHHUS TUCIUILIAHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — TlepedeHb JIIEKTPOHHBIX O0pPa30BaTEIBHBIX PECYPCOB HMH(POPMAIIMOHHO-
TEJIeKOMMYHUKaLMOHHOHU cetn «HTepHeT»

URL anpec HanmenoBanue
https://xumuk.ru/ CaiiT 0 XUMHH
http://www.hemi.nsu.ru OCHOBEI XUMHH:

o0pasoBaTeNbHBIN
caiT nis
CTYJICHTOB

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOr0 o0OecCHeueHUs, HCIOJIb3yEeMOTO TMpPH OCYLIECTBICHUU
00pa30oBaTeNILHOTO Mpolecca M0 AUCLUIIUHE.
[lepedeHp UCTIONB3yEMOT0 IPOTPaAaMMHOTO obecniedeHus npejacrasieH B Taduuie 10.

Tabmuna 10— [lepeuens nporpaMMHOro obecredeHus

Ne i/t HaumenoBanue

MS Office 2010-2013 u MS Windows

8.2. IlepeueHb HH(OPMAIIMOHHO-CITPABOYHBIX CHCTEM, UCIIOJIb3YEMBIX npu
OCYIIECTBIICHUU 00Pa30BaTEIBLHOTO MPOIlecca MO JUCIUILTHHE

[lepeyeHb HCMONB3YEMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIPABOUHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOM 0a3bl, HEOOXOAUMOW M  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.
Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 06a3bl

No HaunmeHnoBanue cocTaBHOM 4acTh Howmep aymiropun
n/m MaTepraIbHO-TEXHUYECKOMN 0a3bl (npw
HEO0OXOIUMOCTH)

1 | JlexuuoHHas ayIMTOPUS C UCTIOIb30BAaHUEM JI€EMOHCTPAIIMOHHBIX I"acremno 15
Tabnuil u cxeM, [lepuoanyeckoit cuCTeMbl XUMHYECKHUX 32-01
anemenToB J[.M1.MenneneeBa, 00pa3oB MUHEPATIOB, MOIETIEH
MIPOCTPAHCTBEHHBIX PELIETOK.

2 | Cnenmamu3upoBaHHAs XHUMHYECKas JIA0OpaTOPHS C l'acrenmno 15
WCIOJIb30BaHUEM JIEMOHCTPAIMOHHBIX MJIAKATOB, JTA00PATOPHBIX 33-02
CTEHJIOB M YCTAaHOBOK JUISI OTIPEACIICHHs SKBUBAJICHTA METaJla, 33-04
M3MEPEHHUS DJIEKTPOJHBIX TOTEHIIMAIOB, CKOPOCTH KOPPO3UU-

METaJUIOB - MUJUTHBOJIbTMETPHI; aHATUTHYECKUE U DJIEKTPOHHBIE
Bechl; TabopatopHble pH-MeTpbl, IEHTPUYTH U KATIOPUMETD.

10. OmeHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOHN aTTECTAINH



https://xumuk.ru/
http://www.hemi.nsu.ru/

10.1. CocTaB OICHOYHBIX CPEACTBIUISI TPOBEICHUS TMPOMEKYTOYHOW aTTeCTAIHH
o0ydaromuxcs Mo AUCHUTUINHE MPUBEACH B Tadnuie 13.
Ta6muna 13 — CoctaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS IPOMEKYTOYHOH aTTeCTalluu

Bun npoMexxyTOUHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPE/ICTB

JuddepeHmpoBaHHbIN 3a4ET Crincox BOIpPOCOB;
TecTsr;

10.2. B kauecTBe KpUTEpHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OOYyJYaIOMMUCS MPUMEHSICTCS S-0auThbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKajma ~ MOXIYJBHO-PEUTMHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BAaHUsI KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOLIUM JIOKATbHBIM HOPMAaTUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kputepuu ouieHKH YpoBHS C(HOPMUPOBAHHOCTH KOMIIETEHIIUIN

Or11eHKa KOMITETEHIUI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayupHad mIKama PAKTEp (bopmp

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMMpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIUTEPATYyPHI,
TECHO MPHUBSA3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKCHHS C IPAKTUYCCKOM
JICSITCIIbHOCTBIO HAIPABJICHMUS,

— yMeJ0 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOO/IHO BJIAQJIEET CUCTEMOM CIIENHUATN3HPOBAHHBIX IIOHSITHIA.

«OTIIMYHO»
<Ga4YTCHO»

— 00y4JaroIuiicsi TBEPIO YCBOMII IPOTPAMMHBINM MaTepuall, 'paMOTHO U
[0 CyIIECTBY H3JIaracT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeTbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIaJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX OHSATHMH.

«XOpOoLIO»
(GavTCHO»

— o0yyarouuiicss yCBOMWJI TOJBKO OCHOBHOW IpPOrpaMMHBIM MaTepual,
[0 CYLIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBHI;

— JIONyCKaeT HECYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHWUU
HallpaBJICHUS;

— cnabo apryMEeHTUPYET HayuyHbIe TTOJI0KEHUS;

— 3aTpyJiHAeTCS B (POPMYIUPOBAHUN BBIBOJOB M 0000IICHUI;

— YaCTHYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHII.

«YHAOBJICTBOPUTCIIEHO»
(GavTCHO»

— o0OyJaromuicss HE YCBOWJI 3HAYUTEIILHOM 4YacTH MPOrPaMMHOTO
MaTepuana;

— IOMyCKaeT  CYUIECTBEHHbIE  OIMMMOKA W  HETOYHOCTH  TPHU
paccMOTPEHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUH;

— UCTIBITHIBACT TPYJHOCTH B MPAKTHYECKOM IMPUMEHCHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJOKEHHUS;

— He (hOPMYJUPYET BBIBOJOB M 000OIICHHUH.

«HCYOOBJICTBOPUTCIILHO»
«HE 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/I1aHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3amaun) nmst sKk3amMeHa mpeIcTaBlieHbl B Tadsmie 15.

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




Ne mi/mt [Tepedyens BonmpocoB (3a1a4) s IK3aMeHa

Kon
WHMKATOpa

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Tabauna 16 — Bonpocs! (3agaun) nis 3auera / audd. 3agyera

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tadbauie 16.

Ne i/t

[Tepeuens BompocoB (3ama4) ams 3adera / qudd. 3auera

Kon
WHJIUKAaTOpa

1.

CdopmynupyiiTe OCHOBHBIC TIOJIOKEHUSI KBAHTOBOW MEXaHUKHU:
1. 3anummte ypaBHeHnue Ilnanka, maiite 0ObSICHEHUE MOHSITHIO
KBaHTOBAsi YHEPT U

a. JlaliTe XxapakTepuCTUKy M  ONpENEICHHE  MOHSITHUIO
KOPILyCKYJISIPHO-BOJIHOBOW Iy aJIU3M

0. 3anmmmre YpapHeHue Jle-bpoiinisa, maiiTe MOHSATHE JTUHBI
BOJIHBI Jle-bpoiins.

2.3anumure  MareMatuueckoe — cooTHoweHue — [IpuHuwmma
HeonpeneneHHoCcTH [ 'eli3endepra, (GpuU3nUecKuii CMbICI .

OIIK-1.3.1

ChopmynupyiiTe omnpeneieHHe MOHSATHS «aToM», aTOMHOE
A1po, TalTe ONpeleNeHNe, YKAKUTE HA COCTaB aTOMHBIX SJEP.
CdopmynupyiiTe ompejeneHue U MOHATHE BOJTHOBON (HYHKIIUH.

OIIK-1.3.1

3anummte YpaBHeHue Ilpenunrepa ans atoma BOAOPOJA.
Chopmynupyiite IIOHATHE BOJIHOBOHM  QyHkuuu, [laiite
onpezneneHue KBaHTOBBIM yHcliaM, MX (PU3MYECKUH  CMBICI.
[lpuBeaure  mpuMephl 3aloOJHEHWs ~ ATOMHBIX OpOUTasel
NEKTpOHaMM, Jaute noHsatus [IpuHnmnmy 3anpera Ilayinm,
[TpaBmity Xynna, npasuily Kieukosckoro.

OIIK-1.3.1

Chopmynupyiite TOHATHE [Tepuonuueckoit CHCTEMBI
anemeHToB. Jlaiite onpenenenune Ilepmoanueckomy 3aKOHY
MenpeneeBa, U cCPOpMYIUpPYHTE COBPEMEHHOE OIpeesieHUe
Ilepnonnueckoro 3akoHa. [aiite omnpeneneHue TIpyIIIb,
nepuoga B IIC. JlaiiTe oObCHEHHWE TaKUM TMOHATHIM, Kak
AHAJIOTH, B 4YEM 3aKJIF0YAETCS C CYTh ATOW 3aKOHOMEPHOCTH.

OIIK-1.3.1

Cdhopmynupyiite u naiite onpeaeneHue TaKUM MOHATHIM, Kak
paauyc aToMOB M HOHOB, SHEPrMM HMOHU3ALUHU, CPOJCTBO K
NIEKTPOHY,  DJIEKTPOOTPULIATENIBHOCTD, OKHUCJIUTEIBHO-
BOCCTaHOBUTENbHAs crnocoOHocTh.  [IpuBenute mnpumepsl u
OO0BSICHUTE 3aKOHOMEPHOCTh HM3MEHEHHUs CBOMCTB M0 MEpUOY
U 110 TpyIIe.

OIIK-1.3.1

Cdhopmynupyiite mnoHATHE XHUMHUYECKOH cBs3u. HazoBute
ocHoBHBIe  xapaktepuctukn X.C. Onummre KBaHTOBO-
MEXaHUYECKUE IPEICTABICHUS O IPUPOAE XUMUYECKON CBS3H,
teopusi ['eiitnepa u Jlonaona, naiite monsatue oOpa3zoBaHUs
JIByXaTOMHOM  Mouiekynbl. JlaiiTe oObsicHeHue METOLY
BAJICHTHBIX cBs3el, ykaxute Tunbel XC. [IpuBenurte npumepsl.
KoBasieHTHas CBA3b, 1aTh ONPEAEICHUE, TPUBECTH IPUMEPHI.

OIIK-1.3.1

ChopmynupyiiTe MOHATHE XUMHYECKOW CBS3U. HeBaneHTHBIC
TUIIBl XUMHUYECKOM CBA3M: MeETaJNIM4ecKas, JaiTe olnpeaeieHue
TaKOH CBSI3U U OOBACHUTE MEXaHH3M O0O0pa3OBaHUS ATOU
XUMHYECKOH CBSI3H.

OIIK-1.3.1

[aiite omnpeneieHHe YHUBEPCAIBHOMY KBAHTOBO-XMMHUYECKOMY
METOJy OmHCaHusd XuMHueckoil cBs3u (MMO) wMertony
MoJieKyJsipHbIX opbuTaniedt win  (JIKAO), npuBeauTe npumepbl

OIIK-1.B.1




U OIIpCACIUTC MOPAIOK CBA3U, MATHUTHLIC CBOMCTBA.

ChopmynupyiiTe MOHATHE THOPUIU3AIMK aTOMHBIX OpPOUTAJICH.
[lepeuncnure BHUIBI THOPHUIU3AIMA. [aiite omnpeneneHue
HNOHATUS O  HOJsIpHOCTH Mouiekys. [lpuBenurte npumepsl
TIOJISIPHOM M HENOJIAPHOM MOJICKYJIBL.

OIIK-1.3.1

10

Cdopmynupyiite omnpenenenue paguoaktuBHocTH. HazoBute
Ba)XHEHIINE CBOICTBAa pajinOAKTUBHOIO U3JIy4eHus. o -,B-, v -
u3ydeHuss.  Jlaite  ompeneineHHEe  OCHOBHOIO  3aKOHA
panuoakTuBHOro pacnazga. Jlaiite onpenenenne KoHcranTe
pacrazaa (A)

OIIK-1.B.1

11.

ChopmynupyiiTe  MOHATHE XHUMHYECKOW TEPMOJIUHAMHUKHU.
Haiite onpeneneHue MOTHONH HEPTHUH CUCTEMBI, €€ (HU3MUECKHMA
CMBICH, Cc(hOpPMYNIHpYHTE TEpBbIA 3aKOH TEPMOIAMHAMUKH.
HAIUIIWTE YPAaBHEHUE NIEPBOr0 3aKOHA TEPMOIMHAMUKH.

OIIK-1.B.1

12.

Chopmynupyiite  mousitue XHUMHUYECKOH TEPMOTUHAMHUKU.
[aiite omnpeneneHue CBSI3aHHOM SHEPrUU CHUCTEMBI, €€
busznueckuit  cMmbIci, chopMyTUpyHTE BTOPOA 3aKOH
TCPMOANHAMHKH, HAaITUIINUTEC YPaBHCHUC BTOpOTO 3aKOHa
TEPMOINHAMHUKHU.

OIIK-1.B.1

13.

ChopmynupyiiTe  noHsATHE XHUMHYECKOM TEPMOJAMHAMHUKH.
Jalite ompenenenue cBOOOMHOW dHeprum [ 'nbGOca eé
(Gu3HYECKUH CMBICI, HaNMUWIIATE ypaBHeHHE [ nOOca, yKaxkwTte
KpUTEpUN  MPOTEKaHWs]  peakiuil. 3anuimuTe  YacTHYIO
MPOM3BOJIHYIO YYUTHIBAIOIIYIO 3aBUCUMOCTh dHeprun [ mboca ot
cocraBa cuctemsbl. JlaiiTe moHsATHE XUMHUECKOTO MOTCHIHAJIA.

OIIK-1.3.1

14

ChopmynupyiiTe TOHATHE  XUMHUYECKOW KWUHETHKHU. JlaiTe
ONpeNIeJIEHUE OCHOBHOIO IIOCTYJlaTa XUMHUYECKOHM KHUHETHKHU.
ChopmynupyiiTe TOHATHE  MOJICKYJISAPHOCTH  pEaKIHu |
nopsinka peakuuu.  [lepeuncnure ¢akToOpbl BIUSIONME HA
CKOPOCTh XHMMHMYECKOW peakuuu. YpaBHEeHHE AppeHuyca,
ypaBHeHue Bant-T'odda.

OIIK-1.B.1

15.

Cdopmynupyiite nonstue pactBopa. HazoBuTe OCHOBHBIE
XapaKTepUCTHKU pacTBopa.  /Jlaiite mnoHATHEe O crnoco0ax
BBIDQXCHUS  KOHILIGHTpalMMd  pacTBOpPOB,  KAKUE  BHJBI
KOHIEHTpauui cymectBytor. Hanumure ¢opmynsl Uit Ux
pacu€éra (M, N,Cm, T, y, ®)

OIIK-1.3.1

16

Chopmynupyiite  ompeneneHue MOHATUS «KOJUIMTAaTHBHbIE
CBOICTBa pacTBOpoB». JlailTe ompeneneHue TaKUM MOHATHSM,
KaK muddysus, 0CMOC, OCMOTHYECKOE JIaBJICHHE.
Chopmynupyiite 3axkoH Baut-I'opda m  3akonbr  Paymns.
VKaxure 3aBUCUMOCTb TEMIIEpaTypbl KpUCTAJUIM3ALUU U
KHTICHVSI OT KOHIICHTPALIUU PacTBOPA.

OIIK-1.B.1

17

ChopmynupyiiTe MOHATHE 30HHOW TEOPUU KPUCTAIIOB, JaiiTe
ompeAeNieHue peajbHbIX KpucTauioB. Jlaiite omnpeneneHue
HECTEOXUMETPUUECKHUX COCIMHEHUN WM  COEIMHEHUH
IIEPEMEHHOI0 COCTaBa, IMPHUBEAUTE MPUMEPHI KPUCTAIJIOB
MEPEMEHHOT0 COCTaBa

OIIK-1.3.1

18.

Chopmynupyiite monsitue pactBopa. Jlaiite ompeneneHue
cocraBy pacTBopa. Kakue arperaTHble COCTOSIHUSI pacTBOPOB Bbl
3Haere JKuakue pactBopbl. [laiiTe onpeneneHue u GU3NIECKuil
CMBICJI TAKOTO SIBJIEHUS, KaK, 3JIEKTPOJIUTHYECKAs AUCCOLUALUS
pactBopoB. IlpuBenurte npumMepsl.

OIIK-1.B.1




19

ChopmynupyiiTe TMOHATHE OJIEKTPOJIUTA, JalTe OMpeielieHUue
CHUJIBHOTO U CJIa0O0TO 3JIeKTposinTa. J{alTe onpeeenne CTeneHn
nuccormanuu. [lpuBeaure npumepsl. 3anumiuTe 3aKoHbI Payiis
JUTSL SJIEKTPOJIMTOB, U30TOHUYECKHH K03 puLMeHT, puznyeckuit
CMBICIL

OIIK-1.3.1

20.

ChopmynupyiiTe TOHSITHE. BOJOPOAHBIA TOKa3zarenb. Jlaiite
oIpezeeHue MOHHOTO TMpou3BeneHHUs  Boabl. Hamummmre
ypaBHEHHUE JJis pacuéTa BOJOPOIHOTO MOKa3aTelsl.

OIIK-1.B.1

21.

ChopmynupyiiTe ompeseneHne TakKux MOHATHHA Kak: [ uaponms
cojieli, MOHHO-OOMEHHBIE pEAaKIUH, MEPEYUCIUTE  BHJBI
TUAPOIN3a, TPUBEAUTE NpUMEpPbl (TpU TUMA THAPOJIN3A).
Omnpenenure PH- pacTBOpoB ruaponusa, gaiiTe onpeaencHUe
COBMECTHOTI'O THJIPOJIN3a, IPUBEAUTE TPUMEPHI.

OIIK-1.3.1

22.

ChopmynupyiiTe MNOHATHE  MPOU3BEACHHUS PACTBOPHUMOCTH.
[aiite  ompepeneHue  mporecca  pactBopeHud.  Jlaite
ompejieNiecHue HACBIIICHHBIX pacTBOpoB. JlaiiTe ompeneneHue
KOHCTAHTBl PACTBOPUMOCTH, BBIYHCICHHUE PACTBOPUMOCTH B
MOJIB/1, T/11,

OIIK-1.B.1

23.

Chopmymupyiite norsitue OKHUCITUTEITEHO-BOCCTAHOBHTEITHHBIX
npoueccoB. Jlaiite onpenenaeHue OKUCIUTENb, BOCCTAHOBUTEIb,
MIPUBEAUTE MIPUMEPBI U YKAXKUTE, B KAKUX CIy4asX MOXKET OJUH
U TOT € OJJIEMEHT BBICTYIIAaTh KAaK OKHUCIUTENb WIH Kak
BOCCTAHOBUTEb.

OIIK-1.3.1

24.

Chopmynupyiite noHstHe «IIEKTPOIHBIA MOTeHIMA». JlaiTe
omnpeneseHue U PU3MUECKUN CMBICT JBOMHOTO 3JIEKTPUUYECKOTO
cnosi. OObscHUTE SBICHMS CKauka MOTeHIHana. Hamummre
ypaBHeHue HepHcra.

OIIK-1.B.1

25

ChopmynupyiiTe MOHSATHE TalbBAHUYECKOTO SJIEMEHTa, JanTe
OMMPCACIICHUEC NTOHATUA «BJICKTPOA» B DJICKTPOXWUMHHU, HAITUIIUTE
ypaBHeHHe HepHcTa, ykakuTe, Kakue MPOLEeCcChl MPOTEKalT Ha
KaToJe, a Kakhe Ha aHoje. 3alHIIUTe TOKOOOPa3yIOIIyIo
peaKkiuioo  JUis  TalbBaHUYECKOTO  dJJEMEHTa U CXeMy
rajJbBaHUYECKOr0  DJIEMEHTA. [aiite  ompenesnieHue
AIIEKTPOJIUTUYECKOTO KITI0Ya, ero (PM3HUECKU CMBICTL.

OIIK-1.3.1

26

Chopmynupyiite TMOHATHE AJIEKTPOJIU3a paciuiaBoB  H
pacTBOPOB, JalTe OIpPEACICHHE HTOTO SIBICHUS, HAMHUIINTE
IPOLECChl MPOTEKAIOUIMe Ha aHojAe M Ha karoje. Hamummre
ypaBHenue dapanes nns d7eKTponn3a, 0O0bICHUTE HU3NUECKUIN
CMBICT  ,JaiiTe ornpezeneHne AIIEKTPOXUMHUYECKOTO
HKBUBAJICHTA.

OIIK-1.B.1

27.

ChopmynupyiiTe MOHSATHE KOppo3wsi MeTawioB.  HazoBute
(bakTophl, BIMSIONIME HA KOPPO3UIO MeTauioB. OObsicHUTE
MEXaHHU3M  KOPPO3HOHHBIX mporeccoB. HazoBure cmocoObl
3aIUTHI OT KOPPO3HH.

OIIK-1.3.1

28.

ChopmynupyiiTe MOHSTHE cranu. HazoBure OCHOBHBIE
KOHCTPYKIMOHHbIE MeTauibl. (CBOWCTBAa AJIIOMUHHS, XpoMma,
Keneza, nx momydeHue M padUHUPOBAHME, UCIOIH30BAHUE B
CaMOJIETOCTPOEHUHU U MPUOOPOCTPOEHHUH.

OIIK-1.B.1

29.

ChopmynupyiiTe MOHSATHE TOIUMEPOB, CTPOSHUE TTOJTUMEPOB U
CrocoObl TIONyYEHHs, HA30BUTE NPHUMEHEHHE TOJMMEPOB B
MPOMBIIUIEHHOCTH

OIIK-1.3.1

30.

ChopMmynupyiTe TOHATHEC  XUMHUYECKON  HIaeHTHU(HKAIUU

OIIK-1.B.1




BCIICCTB,
Ha3zoBuTe MeTOmBI KOJHMYECTBEHHOrO aHanu3a. Kakue BHIBI
MHCTPYMEHTAJIBHOT'O aHAJIM3a Bbl 3HAETE.

[lepeuenp TeM a1 KypcCOBOTO TPOEKTHUPOBAHUS/BBIIONHEHHUS KYpPCOBOH pabOTHI
Mpe/ICTaByIeHbI B Tabmuie 17.
Tabmuna 17 — Ilepeyerb TeM Juisi KYpCOBOT'O MPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOI pabOThI

Ne /i [TpuMepHBIii IepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BHITTOIHEHHS
- KypCOBOM paboThl

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bonpocel s mpoBeneHHS MPOMEXKYTOYHOH aTTeCTallMM B BHIE TECTHPOBAHUS
MpeACTaBICHBI B Tabnwuie 18.
Tabmuua 18 — [IpumepHBbIi IepeueHb BOIIPOCOB ISl TECTOB

Ne n/mm [IpumepHBIii nepedeHb BOIPOCOB sl TECTOB Kon
WHJIUKATOpa
1. | [IpounTaiiTe 3a1anue U 3aNUIINTE Pa3BEPHYTHI 0OOCHOBAHHBIN OTBET OIIK-1.3.1
Kakue kBaHTOBBIEC YHCIIa MOTHOCTHIO XapAKTEPUIYIOT SHEPTUIO
AJIEKTPOHA

Omanon omeema: B keanmosoti mexanuxe kaxcoas AO onpeoensemcs
mpems K8AHMOBbIMU YUCIAMU. N -2]IA8HOe KBAHMOB0€ YUCIIO,
onpedensiem oowull 3anac duepeuu (npunumaem 3uadenus 1,2,3 u m.o.
00 o©)

| —opboumanvHoe KeaHmosoe Yucio onpeoensien OpoUmaIbHbili. MOMEHM
Koauuecmaea 0sudcenull s1ekmpona (npunumaem 3uaverus 0,1,2,3 u m.o.
0o N-1). Kasicoomy 3nauenuro 2nagHo2o KeaHmoeo2o 4ucia,
coomeemcmayem N 3HAUeHUll OpOUMANILHO20 K8aHMoeo2o yucia l.
OpboumanvHwlti MOMeHmM Koaudecmea ogudxceHnutl, omo eekmop, (L) eco
aOCONIOMHAsL GeNUYUHA NPUHUMAEN CIPO20 ONPeOeléHHble K8AHMOBble
sHaueHus. Takum oopasom, obo3HaueHue 1100020 NOOYPOBHS
onpeoensiemcs 08yMs K8AHMOBLIMU YUCIAMU, 2NABHBIM U OPOUMATILHBIM
KéaHmogvimu yuciamu. L

M, — MacHumHoe K8AHMOB0e YUCIO ONpeoensien 603MOICHbIE 3HAUEHUS
npoexyuu opoUmarbHO20 MOMEHMA KOAUYECmEd O8UNCEHUS DIeKMPOHA
Ha Quxkcuposanroe HanpasieHue 8 npoCmpaHcme.

My — cnuHoB0€e KBAHMOBOE YUCTO — COOCMBEHHBIU MACHUMHBLL MOMEHM
UMRYIbCA, NPOEKYUSL BEKMOPA CNUHA HA ONPeOeNéHHoe HanpasieHue

S—

-5

Takum 06pazom noany10 dHepeulo INeKMpOHA XapaKmepusyom '

N -enagnoe Keanmogoe yucio u |-opoumanvHoe K8aHmMo8oe YUcio

6HEULHE2O NnOoJisd, MOMCEM NPUHUMANTb 3HAYEHUA mS =

2. | [IpounraiiTe 3amanne, BHIOCPHUTE MPABWIIBHEIN OTBEeT M apryMmeHTHpyiTe | OITK-1.3.1
3TOT BHIOOD.

B arome, sanexTpoHHas popmyiia KOTOPOro
15%2522p°3s?3p°®3d1%4s24p®4035s2, ... BaEHTHBIX SMEKTPOHOB ...

a. 3; b. 2;

c.9; d.5;

Apaymenmuposannviti omeem:

Coenacho 21eKmpoHHO20 nacnopma , onpeoenum 1eMenn, 3mo HUooui,




Ha GHewHell 91eKMPOHHOU OpOUManu Haxo0amcs 2 CnapeHHbIx
anexkmpona Ha 5% - nodyposmne , Komopuie 8030YiHcOasCh nepexooam Ha
5-p! nodyposens a maxce 3 anexmpona na 4d*-nodypoene, maxum
o6pazom 5 necnapennvix snexmponos(3s5ptad®) onpeoensiom
KOIUYECME0 8AIEHMHbBIX IIeKMPOHOS.

Ipasunvuwviti omeem: d

[TpounTaiite TEKCT, BEIOEPUTE MPABHIBHBINA OTBET U 3aIUILUTE
IIOCJIE0BATEIBHO IEMEHTHI B IIOPSIIKE YBEIMYEHUS CIMHOBAJICHTHOCTH
JUISL CIIEAYIOIINX 3JIEMEHTOB B BO30YKIEHHOM COCTOSTHHUH.

a.Al; b. Mn;

d. Be; e. As

Koy npasuivho2o omeema: d, a,e,b

OIIK-1.3.1

[IpounTaiite TEKCT U YCTAaHOBUTE COOTBETCTBHUE. K KaX1011 O3ULINH,
JAaHHOM B JIEBOM CTOJIOIIE, OI0EpUTE COOTBETCTBYIOILYIO O3UIIHUIO B
npaBoM cToJione. Ha BHEITHEM 2JIEKTPOHHOM YPOBHE HAXOJUTCA :

a. Sc; 1. 3 anexTpoHa
b. Sh; 2. 4 sneKkTpoHa
d. Ge; 3. 1 syiekTpoH

e. Si 4. 2 sneKkTpoHa
5. 5 3JIEKTPOHOB
6. 6 2JIEKTPOHOB

K4 npasulbHo20 omeemada.

a b d e
4 5 2 2

OIIK-1.3.1

[TpounraiiTe TEKCT, BEIOCPUTE PABUIILHBIC BApUAHTHI OTBETA U
3aMUIINTE apTyMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB.

W3 mpetoskeHHOT0 TIepeyHSsT BEIIECTB BRIOEPHUTE BEIIECTBA MOHHOTO
CTPOCHHS B KOTOPOM IIPHUCYTCTBYET KOBAJICHTHAS NOJSPHAsL CBS3b:

1. XmopoBoaopon, 2.Kapoonar Harpus, 3. Oxcun cepsi (1V), 4. AmMMuak,
5. Cynbar xenesa(ll)

[IpaBuiibHbII OTBET:2,5.

O6ocHoBanue: MOHHYIO KPUCTAIITMYECKYIO CTPYKTYPY UMEIOT BEIIECTBA
B y3JIaX KOTOPBIX HAXOAATCS HOHBI, HO CJIOHBIE HOHBI 00pa3yIOTCs U3
3JIEMEHTOB C pa3HoOH 3eKTpooTpuraTensHocThio. Kak To CO32- B
kapOoHate Hatpus U SO42- B cynbdare xenesa, TJie MEXTy KUCIOPOIOM
Y 2JIEMEHTOM KOBaJICHTHAs NOJIIPHAS CBsI3b. TakuM 00pa3oM conu
HUMECIOT MOHHYIO CBSI3b, HO CJIOYKHBIC HOHBI BHYTPH KPUCTAIJIOB HMEIOT
KOBAJICHTHYIO TOJISIpHY0. OCTalbHBIE TPEUIOKEHHBIE BEIIECTBA UMEIOT
MOJICKYJIIPHBIC CTPYKTYPbI

OIIK-1.3.1

IIpounTaiiTe TEKCT 1 3aHMIIUTE Pa3BEPHYThHII 000OCHOBAHHBIN OTBET.
Haiite onpezeneHne BOJIHOBOW (QYHKLNHU, YKAKUTE ee PU3NUeCKUid
CMBICII.

Omanounwlil omeem:3aKonbl 08UNCEHUs YACMUY 8 KBAHMOBOU MeXaAHUKe
gvipadicatomes ypasnenuem Lllpéouncepa. dmo ypasnenue
npeocmasisem coooti oughghepenyuanvHoe ypasHeHue 8 YaCmHuLX
npou3BO0O0HbIX. DMO YpasHeHue Onucvleaem nogedenue d1eKmpona 6
amome, Mo eCmb C8A3bl8aem IHEP2UIO0 CUCTEMDbL C €€ 80JIHOBLIM
oguoicernuem. Taxum obpazom eonnosas pyukyus (¥ )xapaxmepusyem
8EPOSIMHOCb HAXOHCOCHUSL INeKMPOHA 8 NPOCMPAHCMEe, MO eCMb

OIIK-1.B.1




pusuneckuli CMbICIL, MO 001ACMb 8 NPOCMPAHCMEE, 20€ 8ePOSIMHOCHIL
HAXO0XHCOCHUSL INEKMPOHA MAKCUMATILHO, MY 001ACHb HA3bIBAEM
opoumanvio.

[IpouunTaiite TEKCT, BRIOCPUTE MPABUIHHBIA OTBET U 3aIUIINATE
apryMeHTbl, 000CHOBBIBatoIIME BIOOP. Pacnonoxuts anements! A
IMOATPYIIIBI B MMOPAAKE YCUIICHHA METAJIIIMYCCKUX CBOWCTB:

a. Be, Mg, Ca, Sr, Ba, Ra;

b. Mg, Be, Ca, Ra, Sr, Be;

c. Ca, Mg, Be, Sr, Ra, Ba;

d. Sr, Ra, Ba, Ca, Be, Mg;

e. Ra, Ba, Sr, Ca, Mg, Be

Apeymenmuposannwiti omeem:. C ygenuueHuem amomHo2o paouyca
yeeauduearonmcs 60CCmaHosumelbHvle ceoﬁcma, mo ecmbv
memaniuyeckue, paouyc 6 IICO 6 noopynne ceepxy 6Hu3 ygeiuuusaenmcs,
CoomeeniCnMeeHHO U MematludHoCntb yeeaudueaenics

Ilpasunvruiti omeem: a

OIIK-1.B.1

[IpounTaiiTe TEKCT, BEIOEPUTE MPABHILHBIA OTBET U 3AMUIINATE
apryMeHTbI, 000CHOBBIBAIOIIKE BEIOOP OTBETA

B xnopuze kanbiust CaCly ... xumuueckas cBsi3b.

a. HETOJISIpHAs KOBAJICHTHAS;

b. monspHast kKOBajIeHTHas,

C. NOHHAS;

d. Merayuinyeckas

Omeem: Hounas;

Obocnosanue omseema:CaCly, smo conv obpazasannasn snemenmamu ¢
Av/0 >1.9, cesazb uonnasn

OIIK-1.B.1

[IpounTaiiTe TEKCT U yCTAaHOBUTE MOCIEI0BATEILHOCTh METAJLIOB,
KOTOpBIE BOCCTAaHABIIMBAIOTCS HA KATOJIE TIPH JIEKTPOJIM3E PACTBOPOB
coneii: 1.Cynbdar mennu,

2. Hutpar cepebpa,

3. Cynboart xenesa,

4.Cynbdat muHKa

[IpaBunbHeIit oTBET:2,1,3,4.

OIIK-1.B.1

10.

[IpounTaiite TEKCT, BEIOEpUTE MPaBUIbHBIC BApUAHTHI OTBETA U
3aMUIIUTE apryMEHThl, 000CHOBBIBAIOIINE BEIOOP OTBETOB. M3 uncia,
yKa3aHHBIX B PSJIy 2JIEMEHTOB BBIOCPUTE IEMEHTHI, I KOTOPBIX
XapakTepHa MOCTOSIHHASI CTENIEHb OKHCIICHUSI.

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

npasuvHuit omeem 1,5.

Obocnosanue:Ha eéneuinetl 31eKmpoHHOU OpOUMany y Kanus HaxoOumcs
MONILKO 0OUH INIEKMPOH , NOIMOMY OH MOJACEM 0mMOaA8amy €20 U
nposaeiame cm ok +1, y kanvyus 2 21KMpoHa OH MOdicem omoasamao
MONILKO 2 27IeKMPOHA U NPOABIAMb CM OK +2.

OIIK-1.B.1

11.

[TpounTaiiTe TEKCT 1 3aNMIIUTE Pa3BEPHYTHII 00OOCHOBAHHBIN OTBET.
JlaiiTe onpenenenye raabBaHuueCcKOro 3JIEMEHTA.
Omanon omeema: 1 anb6anuueckuti 21eMeHm, 3mo ycmpoucmea, npu

OIIK-1.B.1




NOMOWU KOMOPO20 XUMUYECKAs IHEP2UsL NEPEXOOUM 8 DIIeKIMPUUECKVIO
3a cuém OKUCIUMENbHO-80CCIAHOBUMENbHO20 npoyeccd. Yempoiicmeo
npeocmaeusem cooou 08a dI1eKmpooa MemaiIUyecKux, d1eKmpoaum u
anekmpoaumuyeckui Kuoy. Ha sanexkmpooe (kamooe) npomexaem
npoyecc 860CCMAaHOBIeHUsI KAMUOHO8 HA 1leKmpoode( aHode)npoyecc
OKUCJIeHUs MEMALIA.

12.| IlpounTaiite TEKCT, BEIOEpUTE MPaBUILHBIN BapuaHT oTBeT U 3anummre | OITK-1.3.1
apryMeHTbl, 000CHOBBIBAIOIIIE BEIOOpP OTBETA.
3aK0oH, KOTOPBIN TJIACHUT, YTO KOJIMYECTBO ra3a, paCTBOPEHHOTO B
XKHUJKOCTH, MPOMOPIIMOHAIBHO €r0 MapluualbHOMY JaBICHUIO!
a. 3akoH JlanpTOHA
b. 3akown I'eii Jlroccaka
C. 3akoH ['enpu
d. 3akon Payis
NpAGUIbHYBIL OMEeNm C.
ObocHosanue omeema: 3aKoH, no KOMoOpoMy Npu HOCMOAHHOU
memnepamype pacmeopumocms (KOHYenmpayus) easa 6 OaHHOU
HCUOKOCIU NPAMO NPONOPYUOHATILHA OABNEHUI0 2020 2A3d HAO
pacmeopom .onucam aneauickum xumuxkom Y. I'enpu 3axon npucooen
JUWD OJI51 UOCATIbHBIX U NPEOeNbHO Pa30asIeHHbIX PACMBOPO8 U
negvicoxkux oasnernuit. Cm = K P, K — koncmanma I'enpu, -P-
napyuanvroe oagnerue, Cy — MONAPHAS KOHYESHMPAYUSL.
13.| IIpounTaiiTe TEKCT M YCTAHOBUTE MOCIIEIOBATEIIFHOCT BO3PACTAHHS OIIK-1.3.1
3HaueHus PH WX BOJHBIX paCTBOPOB AJISl CIEAYIOIINUX BEIIECTB:
1. Cynbdar xenesza(lll)
2. Hutpar nutus ,
3. Cunukar Kanus,
4. Cepnas kucnota
IIpasunvnoiti omeem: 4 —1—2—3.
14.| IlpounTaiite TekcT U ycraHoBuTe coorBercTBUE. K kaxmoi moszunmu, | OIIK-1.3.1
JAHHOW B JIEBOM CTOJNOIE, MOJ0EpUTE COOTBETCTBYIONIYIO MO3UIIMIO B
IIpaBOM CTOJIO1IE
a......3s23p%3d! 4s24p°4d° 1. Sc,
b....... 4524p%40195525p35(° 2. Ge,
d. ... 4s%4p%4d° 3. Sb,
YR 3s23p23d° 4.Si
IIpasunvHovii omeem:
a b d e
1 3 2 4
15.| IlpounTaiite TEeKCT, BbIOEpUTE MpaBUIbHBIE BapuaHThl orBeta u | OIIK-1.3.1

3aIUIIATE APTYMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB.

@opmynbl ISl pacdeTa U3MEHEHMs SHTAIbIIMM U SHTPONUU B XOJe
XMMHYECKOHN peaklny, poTeKaroei no ypasaenuto 2A + 3B = C +4D,
uMeeT BUL: ...

a. AH? = (AHc + AHp) - (AHA + (AHB);

peakuuu




b. AH® = (AHc+4 AHp) - (2 AHa + 3 AHg);

peasan
C. AH . pum = (2 AHa +3 AHg) - (AHc +4 AHp);
d. AS) o = (Sc +4 S0) - (2 Sa +3S);

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

0 AS, e = (ASa +ASs) + (ASc + ASp)

Ipasunvnviti omeem: b, d.

Obocnosanue omsema.: Co2nacHo nepeomy u 6mopomy Cie0Cmeuro
3axona I 'ecca mennogou 3¢pgexm Xum. peakyuu pager cymme dmanvnuil
NPOOYKMOS8 peakyuu ¢ y4émom CmexuomMempuieckux Kodghduyuenmos
MUHYC CYMMA IHATLNULL UCXOOHBIX eUjeCME C YUEMOM
cmexuomempuyeckux koapouyuenmos. /i sumponutinoeo sghghexma
AHANI02UYHO.

16.

[IpounTaiiTe TEKCT M 3aIUIIUTE pa3BEPHYTHIH 000CHOBAHHBIN OTBET.
JlaliTe ornpeneneHne pacTBopa, yKaKUTe CBOMCTBA PACTBOPOB U
CHOCOOBI BBIPQXKEHUSI KOHLIEHTPALIUH.

Omanon omeema: Pacmeop-3mo 00HOPOOHAsS. 20MO2EHHAS CUCTEMA
cocmosawas Uz pacmeopumels pacmeopeéHHo20 eeulecmsd u nPpooyKmos
ux ezaumooeucmaeus. (ULonvl, moaekyivt) OCHOBHOU XapaKmepucmuKoll
pacmeopa ssnsemcs e2o cocmas. Cocmas onpeoessiemcs
KOHYEHMPayuaAMu.

npoyenmnas: C = L~1OO% Cu=

%(macc)

. m

n
m_ MTYV T MY
p—pa ,MOﬂﬂpHaﬂ. ’
m
A UEVERY
HOpMaJleaﬂ. : ,

C — meemecmea : 1K2 MOJIb / K2

m
MOﬂﬂ]ZbHaﬂ : M seujecmed ’ mpacm(;opum&m

OIIK-1.3.1

17.

[IpounTaiite TekcT, BBIOEpUTE TPABUIIBHBIN OTBET U 3alUILIUTE
apryMeHThI, 000CHOBBIBAIOIIINE BHIOOP OTBETA, BEIOEPUTE BBIPAKECHHE
JUTSl KOHCTAHTBI PABHOBECHSI CHCTEMBI OOpAaTUMBIX PEAKITUH ISt
CJIE/IyIOILErO YpaBHEHUS
2N2(r) + O2(r) « 2 N20 (1)
K - [NZ()]2 . b K - [NZO]
[N,J°[O,] [N,][O,]
N,J? N,OJ?
CK:[ 2][C)22]’ dK:[ 201
[N,O] [N.]
Ilpasunvruviti omeem: a
ObocHosanue:ons nobou cucmemor:aA+bB—>cC+dD, Cozracro
KUHeMU4eCKOMy YPAGHEeHUI0 NPAMOLL pearkyui: v =K -C* -Cle

)4
S_k.C.CM™ z_ 5
0o0paTHOM: b=k CC CD ’, 8 MOMEHmM HACMYNJEHUS PABHOBECUS] v v
_ _ ¢
Reopey _kcrcy -k,

Taxum obpazom :

K =[C]¢-[D]¥ [A)J*[B]®, credosamenvro omsem a

OIIK-1.B.1




18.| IIpounTaiiTe TEKCT U YCTAHOBUTE MOCIEI0BATEIHLHOCTD B MOPSIKE OIIK-1.B.1
yBenudeHust Macchl pactBopéHHoro NaxSO4, BemecTBa, 00BEMBI
PacTBOPOB OJMHAKOBBIC, TUIOTHOCTh MPUHATH =~ 1, €CITU KOHIICHTPAIUs
ATUX PacTBOPOB:
a. 0,lnpouentnast  b. 0.1monspHast
c. 0.1nopmaneuas  d.0.1 MonsbHas
3anumuTe COOTBETCTBYIOIIYIO IIOCTEIOBATEIIBHOCTL OYKB  clieBa
HaIpaso.
Ipasunvuviti omsem: a,c,d,b
19.| IIpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE. K Ka)10 MO3HIINH, OIIK-1.B.1
JTAHHOU B JIEBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIIYIO TIO3HUIIHIO B
npaBoM ctoJione. Onpenenure 1BET HHAUKaTOpa - peHondTaneHa
a. KBr 1.ManuHoBBIN
b. NaOH 2.becuBerHblii
c. LiCl 3. Kéntblit
d. Na;CO3 4. Cunuit
NPAsUTILHBLI OMEeNt.
a b c d
2 1 2 1
20.| IIpounTaiiTe TEKCT, BEIOCPUTE NMPABUIIHHBIC BAPUAHTHI OTBETA H OIIK-1.B.1

3aIUIIATE apPTYMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB. Y KAXKUTE
raJIbBAHWMYECKUE DJIEMEHTBI, KOHIICHTPAIUS COJIeH paBHa | MOJIB/T, B
KOTOPBIX CBUHEII BBITTOJHACT QYHKIIUIO aHOIA:

a. MenHo-cBUHIIOBBIM  C. CBUHIIOBO- HUKEJIEBBIN

b. CBuHIIOBO-IIMHKOBBIN 0. CBUHIIOBO-CepeOPSHbBIN

Ipasunvnviti omeem. a, d .

Obocnosanue omeema. /[ onpedenenus anooa, Heobxo0umo
paccuumams pagHOBeCHbIU INeKMPOOHbLL NOMEYUdl No YPAGHEHUIO
Hepncma, yuumuleas, umo koHyenmpayuu coneti 00UHaAKo8vle, MONHCHO
UCNOIb3068aMb CMAHOAPMHDBILL 2JIeKMPOOHBIN NOMEHYUAI, |

0 _ 0 0 . 0 0
Pz ini = -0,258 Popze sy < Peyzricur Poveipp < Pog1ng
(of\qug =+0,799B (ognp/Zn =-0,763B (/)guz*mu =+0,337B

gngz*/Pb =-0,126B gDr?n“/Ni =-0,25B

¢gb2*/Pb < (pf\g*/Ag (pgbz*/Pb < (Dguz*/Cu Qﬂekmp 00, Yy Komopozco

NeKMPOOHbLL NOMEHYUA DOTlee INeKmMPOOmpUyameibHulll, Oyoem
8bINOHAMb DYHKYUIO AHOOA.




21.

[IpounTaiiTe TEKCT U 3aUIIUTE Pa3BEPHYTHII 0OOCHOBAHHBII OTBET
Ornpenenenue, 4To ABJISIETCS KPUTEPUEM IIPOTEKAHUS PEAKLIUN

g peakiuun A—B, xoTopas nmpakTu4yecku UIET 10 KOHIIA ONpEAeInuTe
AS peaxiuu, eciii peaklus 3K30TepMUYECKasl.

Omanounuwviil omeem: DK30mepMuyecKas peakyus no YCiosuio, mo echb
AHpeauu <0, Kpumepuem npomexanus peaxyuu aeisiemcs usmeHeHue
c60600nou  sHepeuu lubdbca, ecnu  AG<0, mo makas peaxyus
8o3modicHa coenacto ypasuenuto: AG = AHpeaquu - T'AS |, Ho max kax
AHpeayuu <0, no ycnosuro, a peaxyusi npomexaem eciu AG < 0,
C1ed08amenbHo, CO2IACHO ypashueHuto dHepeuu luboca, AS mooxcem
uUMemb BeIUYUHY U NOJONCUMETbHYIO U OMPUYAMETbHYI, HO YCI08Ue

00JIIICHO OBbIMb GLINOAHENO " |AH | > |T AS| :

OIIK-1.B.1

22.

[IpounTaiiTe TEKCT U ycTaHOBUTE cooTBeTcTBUE. K Kaskoi no3unum,
TAHHOH B JIEBOM CTOJIOIE, TOAOEPUTE COOTBETCTBYIONLIYIO MO3UIIHIO B
paBoM crondue. [l peakuuu npu 1aHHBIX YCIOBUS BO3MOXKHO
IIPOTEKaHUE:

a. AH>0, AS<O0; 1. B mpsAMOM HarpaBJICHUH .
b. AH<0, AS>0; 2. B OOpaTHOM HampaBICHUH.
c. AH>0, AS>0; 3. B COCTOSIHUM PaBHOBECHS
d. AH<0, AS<0

[IpaBusIbHBIN OTBET:

a b
2 1 1 1

(@]
o

OIIK-1.3.1

23.

[IpounTaiite TekcT, BBIOEpUTE IPABUIBHBIN OTBET U 3aUILIUTE
apryMeHTbl, 000CHOBBIBAIOIIME BEIOOP OTBETA.

TennoBoii 3¢ ekt XuMUUecKol peakiiu, MpoTeKarole npu
IIOCTOSIHHOM JIaBJICHUH, PABEH U3MEHEHHUIO:

a. BHYTPEHHEU dHEPrUH;

b. sHTanBINY;

C. sHepruu ['n66c¢a;

d.aHTpOnHH.

Omesem: b.

Omeem: Tennogou 3¢hgpexm xumuyeckou peaxkyuu onpeoeisiemcs
coanacHo nepsomy 3axony mepmoounamuxu. AH = AUHPAV,
C1e006amenbHO Omeem: IHMAanIbnuU.

OIIK-1.3.1

24.

[Tpounraiite TEKCT, BLIOEPUTE MpPABHIILHBIE BapUAaHTHI OTBETA W
3aIUIINTE apryMEHThl, 000CHOBBIBAIONINE BHIGOP OTBETOB
Ipomecc Fe** + 2e = Fe® mpoucxomuT B ranbBaHHMYECKOM DJIEMEHTE,
KOHIIEHTPAIIHH comel 1 MoIb/m

a.Mg | MgCl; || FeSOq4 | Fe

b.Fe | FeClz || NiClz | Ni

C.Al| AICIs || FeClz | Fe

d.Fe | FeSOq || CuSO4 | Cu

OIIK-1.3.1




IIpasunvhoviii omeem: a, C.
Obocnosanue: Ilpoyecc soccmanognenus npoucxooum Ha 31eKmpooe,

nomeyuail Komopoczo bonee 3Jl€Kmp0n0]l09fCMm€ﬂbel1j.

(/)E”B/Ni =-0,25B > (/)ge%/Fe =-0,44B BoccraoButens Ni

0 _ 0 _
Pes ey =+0,34B > Peoejpg = 0,44B BoccraHoButenp  Cu

(/)2@ a = -1,668B < (0292+ e = —0,44B BoccranoBurenp  Fe

=-0,44B Boccranosutens Fe '

=-236B < (/’Ee

0
(DMgZ*/Mg > |Fe

25.

[IpounTaiite TEKCT U YCTAaHOBUTE COOTBETCTBHME. K Kaxa0ol MO3ULIMH,
JAHHOW B JIEBOM CTOJIOIE, MOJ0EpUTE COOTBETCTBYIOIIYIO MO3UIIMIO B
MpaBOM CTOJIOIE. B KOHTaKTe HAXOAATCS METAJUTBI B PA3IMYHBIX Cpelax
KaKue MPOLeCChl MPOTEKAOT Ha KATOE.

a. Zn/Fe pH <7 1. Pb®* +2e = Pb°

b. Cu/Fe pH >7 2. 02 +2H,0 + 4 & -40H"
c. Pb/Fe pH =7 3. Fe?* +2e = Fe°

d. Ni/Cu pH <7 4.2H20 - 4§ — Op + 4H*
5.2H*+2& — Hy°

[IpaBusIbHBIN OTBET:

a b c d
5 2 2 5

OIIK-1.3.1

26.

[IpounTaiiTe TEKCT U 3aNMIIUTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET.
[Tpu sneKTpoIM3e BOJHOTO PACTBOPA, MEPEUUCIICHHBIX HWKE, Ha
HHEPTHBIX AJICKTPOJIaX BBIACIAIOTCS TOJBKO BOAOPO M KUCIOPO/I.
a.ZnCly;  b.KF; ¢.ZnSOs; d.KClI;

Omanon omeema: IneKponus, 5mo npoyeccyl npomexanuue Ha
INEKMPOOAX NPU NPOXOAHCOCHUU NOCMOSIHHO20 ILEKMPULECKO20 MOKA.
Convb, 00pazosannas akmueHbIM Memaiom, JeKMpPOOHbIll NOMEHYUA
MEmaia Menvie 21eKmpoOnblll NOMEHYUAId 6000pooa u3 600ui( -
0,76B), nosmomy na kamode soccmanagrugaemcs 6000poo u3 600wvi, Ha
aHoOe OKUCTAEmMCs KUCIOPOO U3 800bl, MAK KAK IIeKMPOOHbL

nomeHyuan hmopuo uoHa (pg - = 12,6B > uem onexmpoonuiii
2

NOmMeHYyuan Kuciopooa uz 600bl (0320,02 =+1,368B

Ipasunvnoiii omsem: b

OIIK-1.3.1

27.

[IpounTaiite TekcT, BEIOEpUTE MPABMIIBHBIN OTBET U 3aIUILNTE
apryMeHTbl, 000CHOBBIBatoIME BEIOOp oTBeTa. [lpu snekrponuse
BOZHOI'O PACTBOPA ... HA JJIEKTPOJAX NMPOUCXOIAT IPOLECCHI:
2H,0 +2e =H; +20H, S*-2e=5°

a. NaxSOq; b. CdSOq ;
c. CuS; d. NasS ;
e. NaxSO3

Ipasunvusiii omsem d.

Obocnosanue: Conb, 00pa308aHHASL AKMUBHBIM MEMALIOM,
INEKMPOOHBIL NOMEHYUAT MEMAIA MeHbUle NOMEHYUANA 8000POOA U3
600bi( -0,76B), nosmomy na kamooe éoccmanasiusaemcsi 8000poo u3
60001, Ha anoode okucisemcs KUciopoo u3 800bl, max KaxK 31eKmpoOHblil

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

HomeHyuan (08,20,02 =+1,368

OIIK-1.3.1




28. OIIK-1.3.1

IIpounTaiite TEKCT U YCTAHOBUTE IIOCIIEJ0BATEIBLHOCTD
pa3psHKEHUS BELLECTB HAa KaTOAE TP IMPOXO0XKIAECHUU IIOCTOSIHHOTO
JNEKTPUYECKOrO TOKA JJIS CIELYIOIIHUX PACTBOPOB:

a. xmopuaa meau (1),
b.cepHoli KUCITOTHI,
c.xmopuma xenesa (1),
d..cynbdara HEKE,

Ipasunvuviti omsem: a. b. d. c.

29.| IIpounTaiiTe TEKCT, BEIOEPUTE MPaBUIbHBIC BAPUAHTHI OTBETA U OIIK-1.3.1
3aMUIIATE apTYMEHTBI, 000CHOBBIBAIONINE BEIOOP OTBETOB. J1JIs1 3aIUTHI
KaJIMHUsI OT KOPPO3UHU BO BIIAXKHOM BO3yXe B KAYECTBE KATOAHOTO
MTOKPBITHS MOKHO MCIIOJIb30BATh ...

a. Al; b. Mn ;

c.Co; d. Cu

Ipasunvuviti omsem: ¢, d.

Obocnosanue: KamooHnvim nokpvimuem modxicem CAyicumes Memall,
9NeKMPOOHBLL NOMEHYUATL KOMOPO20o boJiee dIeKmMpPOo-nOI0HCUMENbHBIL
yem 3auunaemolil Mema, CO2IACHO MAOIUYbl CMAHOAPMHBIX
9NEKMPOOHLIX NOMEHYUAL08 Do.Jlee INeKMPONONIOHCUMENbHbLE
nomenyuanvl, y memannos: ¢. Co, d. Cu

30.| [IpounTaiiTe TEKCT M yCTaHOBHUTE cOOTBETCTBHE. K Ka 1011 mo3unumy, OIIK-1.3.1
JIAHHOM B JIEBOM CTOJIOIIE, IOJJ0EpPUTE COOTBETCTBYIOLIYIO O3UIIMIO B
npaBoM cronbue. TemnepaTypHbiii KO3(D(GUIIMEHT peakuy paBeH 3 KaK
U3MEHUTCS CKOPOCTh XUMUUECKOM peakluu, eciu TeMIeparypy

U3MEHUTh:
a. moBbICHTH Ha 40° 1. 287 pa3t
b.monmsuts Ha 40° 2.421 pa3t
C.HOBBICUTH Ha 55° 3. 81pasz?
d.rmoBsicuTH Ha 30° 4. 27 pa3?
5. 8lpaz]
NPABUNLHBIL OMEem.
a b c d
3 5 2 4

Ilpumeuanue: Cucmema oueHUBAHUA MECMOBBIX 3A0AHULIL:

1 mun) 3adanue KombuHUpOBAHHOZO MuUnA ¢ 6bIO0POM OOHO20 BEPHO20 OMEema U3 4Yemvipex
NPEONONCEHHBIX U 0DOCHOBAHUEM GbLOOPA CUUMAEMCSL GEPHbIM, eClU NPAGUIbHO YKA3AHA YUPpa u npugeoeHvl
KOHKDEMHble ap2YMeHmbl, UCNOab3yemble npu 6vlbope omegema. I[lornoe coeénadenue ¢ 6EpHbIM OMEEMOM
oyenusaemcs 1 6anniom, Hesepuvill omeem unu e2o omcymemeaue — 0 6annos.

2 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C bLOOPOM HECKOAbKUX 8APUAHMOE OMEEMA U3 NPeOlONCEHHBIX
U pasgepHymviM 0OO0CHOBAHUEM 6blOOPA CHUUMAEMCS 8EPHBbIM, €ClU NPABUIbHO YKA3AHbL YUPpsbl U npusedensl
KOHKpEmHble apeyMenmbl, UCNOAb3yeMble npu @vlbope omeemos. Ilonnoe cosnadenue ¢ 6epHbIM OMBEMOM
oyenusaemcs 1 banniom, eciu donyweHvl owuobKy uru omgem omcymcemeyem — () 6annos.

3 mun) 3adanue 3axKpLimoz0 mMuna Ha YCMAHOGIEHUE COOMGEMCMBUSl CUUMAEMCs G6EPHbIM, eCiu
VCMAHOBIEHbL 6Ce COOMBEMCMEUsL (NO3UYUU U3 00HO20 CMOAOYA 6EPHO CONOCMAGIEHbI C NOUYUSIMU OPY2020
cmoabya). Ilonnoe cosénadenue c 6epHbIM OmEemom oyeHusaemcs 1 6aniom, He@epHblll Omeem UlU e2o
omcymemeue — ) 6annos

4 mun) 3adanue 3aKpvIMO20 MUNA HA YCMAHOBIEHUE NOCIE008AMENbHOCIU CYUMAEMCsl 6EPHbIM, eClu
APABUILHO YKA3AHA 8Csi nociedosamenvHocmy yugp. Ionnoe coenadenue ¢ eepuvim omeemom oyenugaemces 1
bannom, eciu oonyujervl outubKy unu omseem omcymemeyem — () 6annos.

5 mun) 3aoanue omxpvimozco mMuna ¢ pazeepHymuiM OMEEMOM CUUMAENC 6EPHbIM, eCau Omeem
cosnadaem ¢ IMANIOHHLIM RO cOOepIcanuio u norHome. Ilpasuivuviil omeem 3a 3a0auue oyeHusaemcst 6 3 bana,
ecnu donyujena oona owuoka \ Hemounocms \ omeem npasunbHbLL, HO He Noaubll - 1 bann, ecaiu donyweno bonee 1
owubxu \ omeem nenpasuivhwill \ omeem omcymemeyem — () 6ain08.




[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0uie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeHo

10.4. Meroauueckue  Marepuaibl,  ONPEACHSAIONIME  HPOIEIyphl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX 3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)Karcsi B
JOKaJIbHBIX HOpMaTuBHbIX akTax [YAII, pernameHTHpyOIMX MOPAJOK U HPOLEAYPY
IPOBE/ICHUS TEKYIIEro KOHTPOJISI yCIIEBAEMOCTH U IPOMEKYTOUHOM aTTecTaluy 00ydarouXxcs
I'VAIL

11. Meroanueckue yKazaHus Ui 00y4aroIIUXCs 0 OCBOSHUIO JUCIUILTUHBI

[lenbto AMCUMIUIMHBI SIBISETCA — IIOJyYEHUE CTYyJIEHTaMU HEOOXOJUMBIX 3HaHUH,
YMEHHI U HaBBIKOB B O0JIACTH XHMMHUHU, YTO MO3BOJUT MM YCIICIIHO PelIaTh TEOPETUYECKUE U
MpaKkTUYECKHe 3amayu B oOjacTu  cucteM yrpaieHus. OOydaronigecs: JOTKHBI OCBOUTH
JTUCIUIIMHY Ha YPOBHE, TO3BOJIAIOIIEM UM OPUEHTUPOBATHCS B (PU3NUYECKUX METO/IaX KOHTPOJIS
KayecTBa M JUArHOCTHKH, KOTOpbIE MOTYT MPHUMEHSTHCS B Pa3HbIX 00JACTIX JEATEIbHOCTU
UCCIIeIOBATeNs, MOJyYMBILEro TMOATOTOBKY IO 00pa3oBaTenbHON mporpamme OakanaBpa
16.03.01 «Texuuueckas puznkar»

11.1. Meroauueckue ykazaHus s OOYYalOMIMXCS TI0 OCBOSHHIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3zHAauYeHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe U SICHOE HU3JIoKeHHe ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOU JIEKIMH B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO MH(GOPMAIUIO 1O TEME, a B OCBOCHUHU
byHIaMEHTaNbHBIX MpOOJIEM JUCIHUIUIMHBI, METOJOB HAYYHOTO T[IO3HAHHWSA, HOBEHIINX
JTOCTI)KCHUN HaydyHOW MbICiH. B ydeOHOM mporiecce JIEKIUsl BBITOIHIET METOI0JI0THYECKYIO,
OpTraHHU3aIMOHHYI0 U UHpOopMamoHHYI0 (GyHKIMU. JIeKIHs pacKpbeiBaeT MOHATHIHBIN anmapat
KOHKPETHOM 00slacTh 3HaHUs, €€ MPOoOJIEMBI, JaeT IEIbHOE MPEJCTaBICHUE O JUCIHIUIUHE,
MOKAa3bIBa€T B3aUMOCBS3b C APYTUMHU AUCIUIUIMHAMM.

[Inanupyemble pe3yJibTaThl P OCBOCHUH O00YYAIOIIUMHUCS JICKIIMOHHOTO MaTepuana;

— TIOJy4YeHHWE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHWM, YPOBEHH
KOTOPBIX OINPEIENSIETCS 1EIEBOM YCTAHOBKOM K KaX/10M KOHKPETHOU TEME;

— TIOJMy4Y€HUE OIMbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTelIeM;

— pa3BuTHEe MpodecCHOHATBHO-IENOBBIX  KAauyecTB, JIOOBM K  TpeaMeTy |
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHE HEOOXOAMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSTEIHHOW paOOTHI;

— TOJy4YeHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTHUS HAYKHM W TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha OJIMKAUIIINE TOJIBI;

— Hay4HThCS METOAMYECKH 0OpabaThiBaTh MaTepuan (BBIICIATH TJIABHBIE MBICTU U
MOJIOKEHUS, TMPUXOAUTh K KOHKPETHBIM BBIBOJIaM, IOBTOPSATh MX B  Pa3JIMYHBIX
bopMyIIHpOBKax);

— TIOJy4€HHE TOYHOTO MOHUMAHHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHIA.

JlekMOHHBI MaTepuanm MOXET CONPOBOXKIAThCA JEMOHCTpaluuend CclaigoB U
WCIIOJIb30BAaHUEM pPa3JlaTOYHOTO0 MaTepuaja TMpH TPOBEACHHH KOPOTKHUX JHCKYyCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 10 JUCHIUTIIHHE.

CTDVKTVDa OpeaoCTaBJICHUA JCKIIMOHHOIO MaTepuaa.




— Bcerymienne — 4acTh €KUM, LENb KOTOPOU - 3aMHTEPECOBATh U HACTPOUTh AyAUTOPHUIO Ha
BOCIIpHsATHE yuyeOHOro Martepuana. B ero cocraB BXomsaT: (QOpMyJIHpOBKa TEMbl JEKIHH,
XapaKTepUCTHKa ee Npo(ecCHOHANbHON 3HAYMMOCTH, HOBU3HBI M CTENEHU H3YyYEHHOCTH,
el JIEKUMHU; M3J0KEHUE IUIaHA JIEKI[MHM, BKJIIOYAIOLIEr0 HAMMEHOBAHUS  OCHOBHBIX
BOIIPOCOB, IIOJUICKALIMX PAaCCMOTPEHUIO Ha JICKUUHM; XAPAaKTEPUCTHKA PEKOMEHIyEeMOM
JUTEpaTyphbl, HEOOXOIMMOW MJIsi OpTaHU3alMM CAaMOCTOSATENBHOM pabOThl CTYIEHTOB;
pPETPOCIIEKIUA-HAIIOMUHAHUE O BOIIPOCAX, PACCMOTPEHHBIX HA MPOLJION JIEKLUH, CBA3b UX C
HOBBIM MaTe€pUaJIoOM, yKa3aHHE Ha €ro pojib, MECTO M 3HAYEHHE B JAAHHON TUCIUILIMHE, a
TaK)Ke B CUCTEME APYTHUX HayK.

— OcHOBHasg 4YacTb - W3JIOKCHHE COACPXKAHMS JIEKIMH B CTPOTOM COOTBETCTBHH C
IIPEMIOKEHHBIM IIIAHOM. BKIIIOYaeT pacKpbIBalOLIUMN TEMY JIEKUHMHA KOHLENTYalbHBIM U
(dakTHUecKui MaTepual, €ro aHajlu3 M OLEHKY, pa3IMyHble CIOCOOBl apryMEHTalUH U
JI0Ka3aTeNIbCTBA BBIABUTAEMBIX TEOPETUUECKHUX MOJIOKEHUH.

— 3akirodeHue - MojABeIeHUe OOIIero uTora JeKIuHu, 0000IeHne MaTepuana, (popMyInpoBka
BBIBOJIOB 110 TEME JIEKLIUN; OTBETHI Ha BOIIPOCHI CTYIEHTOB.

— Jlmd Hajuiexallero OCBOEHUS Kypca XHUMHUHU HCHOJB3YIOTCA CIELUalIbHbIE HarlsigHbIC
CpEeACTBa, C TOMOIIBIO KOTOPBIX MOYHO IEpeaBaTh CTyA€HTaM HH()OPMAIUIO O BEIIECTBAX,
00BEKTax U cyllecTBe (U3NYECKHX U XMMUYECKUX MpeBpauieHuil. JleMOHCTpalus OIbITOB,
MOJIEIHN KPUCTAJUIMYECKUX PEIIETOK, TAOIHUIIbI U IUIAKATHI C SHEPIeTUYECKUMHU IuarpaMMaMu
00pa30BaHUs MOJIEKYJI, PeaKLUi ¢ KaTalu3aTopamMu U 06€3 HUX U T.1.

— OcylecTBileHHE KOHTPOJISI 32 BEACHHMEM CTYJIEHTAaMU KOHCIEKTa JIEKIMH;  OKa3aHHE
CTyJ€HTaM IMOMOULIM B BEJACHUM 3aIIUCHU JIEKUMU (aKLUEHTUPOBAHUE U3JIOKEHUS MaTepuaa
JIEKIMH, BbIJEJICHHE TOJI0COM, UHTOHAILIMEH, TEMIIOM peud Hanbosee BaXHOH MH(popMmanuy,
UCIIOJIb30BAaHUE M1ay3 JUIS 3alIUCU TaOJIUL, CXEM)

11.2. Meroauyueckue yKa3aHus s OOy4aroIIMXCS IO BBIIIOJIHEHUIO J1a0OpaTOPHBIX
pabot

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

BrinonHenue 51a00paTopHBIX paboOT OO0yyaromMMCs SBJISIETCS HEOTHEMJIEMOM YacThIO
W3YYEHUs] JUCLUIUIMHBI, ONpENesseMOl Y4YeOHbIM IUIAaHOM, M OTHOCHUTCA K CPEACTBaM,
o0ecreynBaroIuM pelIeHue ey X OCHOBHBIX 33a4 00y4aroIIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM JUCIUILINHBI,

— 3aKpeIuleHHe, Pa3BUTHE M JeTalu3alMs TEOPETUYECKUX 3HAHWM, MOJyYEeHHBIX Ha
JEKIUSAX;

— TOJy4YeHHe HOBOM MH(OpPMAIMH 110 U3y4yaeMON JUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOpHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3aganue u TpeOGoBaHMS K IPOBEICHUIO J1aO0PATOPHBIX paboT
3amanue U TpeOOBaHUS K BBHINOJHEHUIO J1A0OPAaTOPHBIX pabOT MPHUBEACHBI B METOAMYECKHX
YKa3aHMSIX:

- Xumus : DKBUBAJIEHT. 3aKOH 3KBUBAJICHTOB : [ DJIEKTPOHHBINA pecypc] :
METOMYECKHE YKa3aHUsI 110 BRIMOJIHEHUIO JabopaTtopHoit pabotsl / C.-Ilerep0. roc. yH-T



a’pokocM. mpudopoctpoenus ; cocT.: T. E. Kpeuiosa - Onextpon. TekctoBsie naH. - CII6. : M3a-
Bo ['YAII, 2021. - 19 c.

- Xumus. TemnoBoi 3G dEKT (SHTATBITNS) XUMUYECKON peaKIuy : [ DIEKTPOHHBIN
pecypc] : MeToaudecKe yKa3aHus K BBIIOJIHEHUIO0 JabopaTropHoii pabotsl / C.-IletepO. roc. yH-
T adpokocM. npudopocTpoenus ; cocT.: T. E. Kpbeuiosa. - OnekTpoH. TekctoBbie aaH. - CIIO. :
Usn-so I'VAII, 2023. - 22 c.

- XuMus : XuMUYECKHe peakllni, BhI3bIBAIOLINE dJIEKTPUUECKHUM TOK, 2JIEKTPOHBIC
NOTEHLUAJBI ¥ 3JIEKTPOABUKYIIUE CUIIBI : [ DIEKTPOHHBIN pecypc]| : METOAMYECKHUE YKA3aHUS K
BBITIOJTHEHUIO JIabopaTopHoii paboTsl / C.-Iletepl. roc. yH-T a3poKocM. TPUOOPOCTPOCHHS
coct.: T. E. KpsutoBa. - DnektpoH. TekctoBbie AaH. - CII06. : U3a-Bo 'YAII, 2022. - 24 c.

- KpeuioBa, T. E. Xumus. Koppo3ust MmeTaiioB: : [ DIeKTpOHHBIN pecypc] yueO.-
meto. mocobue / T. E. Kpeutosa. — CII6.: 'YAII, 2023. — 36 c.

Crpykrypa 1 dhopMa ordera o J1adoparopHoii pabore
1. Ilenb paboThL.

2. JlabGoparopHoe o0opypoBaHuE.
3. OnucaHue 3KCIIEPUMEHTA.
4. OO6paboTka pe3ynbTaToB

TpeboBanus k 0ohopMIECHUIO OTYETA O J1AOOPATOPHOI paboTe

TuTynpHBINA JTUCT OTYETA TOJDKEH COOTBETCTBOBATH IIAOJIOHY, IPUBEACHHOMY B CEKTOPE
HopMmatuBHOM nokymenrtaruu ['Y AIT https://quap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OTY€Ta JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBHU C
['OCT 7.32-2017. TpebGoBaHus NpHBeleHbl B CEKTOpe HOpMaTUBHOM nokymeHTtaruu ['YAII
https://guap.ru/regdocs/docs/uch

IIpu dopmHupoBaHHMN CNIHMCKAa MCTOYHUKOB CTYJEHTAM HEOOXOJMMO PYKOBOJICTBOBATHCS
tpeboBanusimu crangapra ['OCT 7.0.100-2018. Ilpumeps! odopmieHUs: crucKa HCTOYHUKOB
NpUBENICHBI B CEKTOpe HopMaTuBHOU nokyMenTamu ['Y ATl https://quap.ru/regdocs/docs/uch.
1. BrinonHeHs! HEOOXOAUMBIE PACUETHI.

2 [TocTpoeHs! rpaduuecKiie 3aBUCUMOCTH OT 3a/IaHHBIX [TApPaMETPOB.
3 Crienadbl BHIBOIBL.
4 BbIMoTHEHBI KOHTPOJIBHBIC 3a/IaHKsI Ha TeMY J1a00paTOPHOI paboTHI.

11.3. Meroauueckue ykazaHus JUIsi OOYyYarOUIMXCS 10 MPOXO0XKIESHUIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMIOSHEHUSI CaMOCTOSITEIBHOM PabOThI, 00yJaroNIuiics BBITIOIHAET PaboTy IO
3aJJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
YYaCTHS.

B mnpouecce BBINONHEHHUS CaMOCTOSTENbHON paboThl, y oOydaromerocs (GpopMUpyercs
1enecoo0pa3Hoe IIaHUPOBaHKUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
U HaBBIKM B YCBOCHMM U CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIeYMBAET BBICOKHMA
YPOBEHb YCHEBAaEMOCTH B TIepHOJ OOydYeHHs, TIOMOTAeT TIIOJYYUTh HABBIKH TIOBBIMICHHS
npo¢eCCHOHATIBHOTO YPOBHS.

MeroaudeckiMH ~ MaTephallaMH,  HaNpaBJSIONIAMH  CAMOCTOSITENIBHYIO — paboTy
00yyaromuxcs sBISIOTCS:

— y4eOHO-MeTOMYEeCKUI MaTepHal 1o aucuuminte; (16 8,9)


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

11.4. Meroauyeckue yKazaHUsA i1 OOydYaromuxcsi IO TPOXOXKICHUIO TEKYIIEeTO
KOHTPOJISI YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH IpEeAyCcMaTpUBAeT KOHTPOJb KauyecTBa 3HAHUI
00yYaromuxcs, OCyIIECTBISEMOrO B TEUEHHUE CEMECTpa C IIeNbI0 OLEHHBAHUS XO0Jla OCBOCHUS
JUCIUTUIAHBI.

1. 3amuTa M1abopaTopHBIX padboT

2. BeimonHeHne mpoBepoYHOM padOTHI IO TEME J1a00paTOPHOU PabOThI
3. pemienue 3a1a4 1Mo Teme JabopaTopHOil paboTHI.

4. J151g TeKyIIero KOHTPOJIS YCIIEBaEMOCTH HUCIOJIb3YIOTCS TECThI,

npuBe/eHHbIe B Tabnume 18

11.5. Meroauyeckue ykazaHusi Ajisi 0Oy4aroUIUXCsl MO MPOXO0XKICHUIO MPOMEXKYTOUHOMN
aTTeCTalUu.

[IpomexxyTounasi  arrectansi  OOydyarOIIMXCsl ~ IpPEIyCMaTpuBaeT  OLIGHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHHs MO nuciuruinHe. OHa BKIIIOYAeT B
cedst:

— muddepeHunpoBaHHbIl  3aueT — 3T0 ¢dopMa OIEHKHA 3HAHWH, MOTYyYEeHHBIX
00y4JaromuMCcs IPU U3yUYEeHUU AUCIUILTHHBI, TOCEIIEHUH JIEKIMI, BBINOJIHEHUN Ja00pPaTOPHBIX
paboT, KOJUIOKBUYMOB, OTBETa TEOPETHUECKOI0 MaTepuasa Ha 3a4€Te C OLICHKOW «OTIUYHO»,
«XOPOLIOY, «YOBIETBOPUTEIILHOY», «HEYIOBIECTBOPUTEIILHOY.

1. B teuenwue cemecTpa AJig AOMycKa K 3a4eTy CTYIEHTY HE0OXoAaumo caaTh He meree 50%
nabopaTtopHbBIX padboT, He MeHee 50% MpakTHYEeCKUX paboT, BHIMOIHUTH TECTUPOBAHUS B
cpene LMS He Humxke oueHku "yaomierBopuTenbHO". Jlaiee CTyAEHT IOMycKaeTcs K
cobeceI0BaHUIO WIM UTOMOBOMY TECTUPOBAHUIO Ha 3auere."

2. 3ayer BBICTABISETCS HAa OCHOBAaHMHM BBINIOJHEHHBIX B TEYEHHE CEMECTpa BCeX
1ab0paToOpHbIX pabOT M HAMKWCAHUU HWTOTOBOTO TECTUPOBAHUSA WM IMPOXOKICHUS
cobeceJOBaHUS.

B Teuenue cemectpa cTyAeHTY HeoOXoauMo caath He MeHee 50% nabopaTopHBIX paboT, HE
meHee 50% mnpakTHUecCKuX padoT, BBINOJIHUTH TeCTHpoBaHUSA B cpeie LMS He Huke oLleHKH
"y10oBIETBOPUTENBHO". B cilyuyae HEBBIIIOJIHEHNUHU BBIILIEU3I0KEHHOT0, CTYJEHT, IPU yCIIEIIHOM
IPOXOXKACHUHM TPOMEXKYTOUHOW arrectaud B (QopMme -HK3aMmeHa/nud.3auera, HE MOXKET
MOJIyYUTh aTTECTALlMOHHYIO OLIEHKY BbIIIE ""XOporio"

Cucrema OLIEHOK MpU NPOBEACHUH TEKYLIEro KOHTPOJIS M MPOMEXYTOYHOM aTTecTaluu
OCYLIECTBIISIETCS. B COOTBETCTBUU C PYKOBOASIIMM JOKyMeHTOM opranmzauuu PJIO I'VAIL
CMK 3.76 «llonoxxeHue o TEKyLIEM KOHTPOJE yCIIEBAEMOCTH U IMPOMEXKYTOUHOM aTTECTalluu
CTYACHTOB M aCHUPAHTOB, OOydyaroIuxcs IO 00pa3oBaTelbHBIM MPOTrpaMMaM BBICIIETO
obpasosanus B 'VAII» https://docs.quap.ru/quap/2020/sto_smk-3-76.pdf



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

Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

ITonnucek BHEcCHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




