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AHHOTaNINA

JucuummmHa « XUMHUS» BXOAWT B 00pa30BaTEIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUS
— mporpaMMmy OakamaBpuaTa II0 HaNpaBlICHUIO TMOAroTOBKH/ crenuanbHoctd 27.03.01
«Cranmaptuzanusi W MeTpoiiorusi»  HampaBieHHoctd — «ludpoBas  merpomorus u
craHjapTu3anussy. Jucuurumaa peanusyercs kaeapoit «NoSy.
JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYFOIINX KOMITETSHIUH:
OIIK-1 «Criocoben anam3upoBaTh 3a1a4u MpohecCUuOHATBHOU IeATeILHOCTH Ha OCHOBE
MOJIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK U MATEMAaTHUKI)
OIIK-2 «Cmocoben ¢opMmyaupoBarh 3amadd NPOo(eCcCHOHATBHON ACATENHHOCTH Ha
OCHOBE 3HaHU POMUIBHBIX PA3IEIIOB MATEMATHUECKUX M €CTECTBEHHO-HAYYHBIX JUCIIUILIAHY
Copep:xaHue AUCUUILTUHBI OXBAaTHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C 03HAKOMJICHUEM
UCTOPUM XHUMHUHM, a TaKKe C OCHOBHBIMU HANpPABJICHUSIMU U TEHJCHLUMUSIMHU Pa3BUTHUSA
COBpPEMEHHOM XMMHMU. JTa HayKa H3y4yaeT MaTepUaIbHBIA MHUpP, 3aKOHBI €ro pa3BUTHS,
CHeUPUIECKYI0 XUMHUYECKYI0 (GopMy IBUXKEHHS Marepuu. B mporecce W3ydeHHS XUMHUU
BbIpa0aThIBAETCSl HAYYHBIM B3IJIAJ HAa MHUp. 3HAHHUE XUMHUU HEOOXOIMMO Jis IJIOJOTBOPHOMN
TBOPYECKOHN JAesATeNbHOCTH OakayiaBpa 000N HANpaBICHHOCTH. 3HAHHE XMMHH TO3BOJSET
c(hopMHUpPOBAaTh COBPEMEHHOE HAy4YyHOE MpPEJICTaBJICHHE O MAaTEpUU, BEIIECTBE KaK OJHOM W3
BHJIOB JIBHKYILEHCA MaTEPUM, MEXaHU3ME IPEBPAILECHUNA XUMUYECKUX COCIMHEHUM, CBOMCTBAX
MaTepuajoB O XMMHUYECKHUX IpoIeccax B COBpeMEHHON TexHuke. [Ipu m3yueHun Kypca XUuMUu
HEO0OXOAMMO MPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJQJICTh TEXHUKOW XMMHUYECKHUX PacueToB,
BBIpa0OTAaTh HABBIKM CAMOCTOATEIHHOTO BBIMOJIHEHHS XUMHUYECKUX OKCIEPUMEHTOB U
0000menuss  dakrtoB. [loHMMaHWEe  3aKOHOB XHMHH TIIOMOXKET CTYJICHTY B pPCIICHUU
9KOJIOTHYECKUX MpoOsiieM. 3HaHHME Kypca  XUMHUHU HEOOXOIMMO ¥ JJsl MOCIEIYIOIIEro
YCHENTHOTO U3YYCHHS CICIIUATBHBIX AUCIUTLIMH.
[IpenogaBanre AMCHMIUIMHBI TpPEIyCMAaTpUBAET ciexyromue (OpMbl OpraHU3aluu
y4eOHOTr0 IMpoIiecca: JIEKIUH, JIA00paTOpHbIE, CAMOCTOSITENIbHAs paboTa 00y4daroIerocs.
[TporpaMMoil IUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIME BUABl KOHTPOJS: TEKYLIUi
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs arTecTanus B popMe AU dhepeHIInpOBaHHOIO 3a4eTa.
OO61mas TpyJ0€MKOCTh OCBOEHUS AUCHHUIIIIMHBI COCTABISAET 3 3a4eTHHIX eMHUIIBI, 108 yacos.
SA3bIK 00yUeHHUS 110 AUCIHUTUINHE «PYCCKHUID.



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

Lenp naHHOW NHUCUUIUIMHBI — YCBOGHHME CTYJEHTaMH TEOPETHYECKHX OCHOB OOIIel XHWMUH,
XUMHM BaXHEUIIMX DJJEMEHTOB M WX HEOPraHWYECKUX COCAMHEHHH, (HopMUpOBaHHE
XUMHYECKOT'O MBIIIJICHHS Y CTYJIEHTOB, Pa3BUTHE HABBIKOB UCIOJIb30BaHUS CBEACHUI O (PU3HUKO-
XUMHYECKHX CBOWCTBAX pAa3IMYHBIX CHUCTEM Ui CHHTE3a COOTBETCTBYIOUIMX COCAMHEHUH,
BBIMIOJTHEHHE TEPMOJMHAMUYECKMX W KHUHETHYeCKUX pacueToB. [IpumoOpereHne HEKOTOPOTo
OMbITa SKCIEPUMEHTAJBHBIX HCCIECAOBAHUM Ui pa3pabOTKM  HOBBIX METOJIOB CHHTE3a M
npuiaHusi MaTepuajgaMm 3aJaHHOM CTPYKTypbl, U KomIuiekca cBoictB. IIpeacrasienue
BO3MOXXHOCTH CTYACHTaM Pa3BUTh U MPOJAEMOHCTPUPOBATH HABBIKK B 00JACTH MHHOBAIIMOHHBIX
TEXHOJIOT U

1.2. JlucumninHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTPaMMBI
BhICIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB 00YUEHUS MO AUCHUIUIMHE, COOTHECEHHBIX C
IUTaHUPYEeMBbIMH pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare M3ydeHus DUCHUILIMHBI OOYyYalOUIUiics AODKEH 00JaiaTh CIeTyOIuMH
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U MHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeueHb KOMIETEHIMI U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnma) Konu Konx n HauMeHOBaHME HHIUKATOPA
HAaUMEHOBaHUE
KOMIIETEHITHH JOCTUKEHHS] KOMITETEHITUU

KOMITETCHIINH

OIIK-1 Cnocoben

aHAIU3UPOBATH

3a1a4u

npodeccuonanshoit | OIIK-1.VY.1 ymers npuMeHsTh 0a30BbIe

O6menpodeccruoHanbHbIE

KOMIICTCHIIN U

JIEeSATCILHOCTH Ha
OCHOBE ITOJIOKEHHUIA,
3aKOHOB M METOHOB
B 001acTu
€CTECTBEHHBIX HAYyK
1 MaTE€MaTUKH

CCTCCTBCHHOHAYYHLIC U MATCMATHYCCKUC
3HAHUS JUIA PEIICHUs U aHallu3a 3a/1a4
PO eCCHOHAIBHON e TETHHOCTH

Ob6menpodeccnonanbHbIe

OIIK-2 Coocoben

bopMynHMpoBaTh
3a1a4n OIIK-2.3.1 3Hath npoduabHbIE pa3Aeibl
npodecCHOHANIBHON | MaTeMaTHYECKHX U €CTECTBEHHO-HAyYHBIX

NCATCIIBHOCTHU HA
OCHOBE 3HaHUI

JTUCIUIUINH
OIIK-2.Y.1 ymeTb popMyIHpOBATh 3a7a4u

KOMITETEHIINU pOUIBHBIX npodeccuoHanbHOM e TeNIbHOCTH,
paszenos IPUMEHSATH 3HaHUS NPO(UIBHBIX Pa3/IeI0B
MaTe€MaTHYECKUX U MaTE€MaTHYECKUX U €CTECTBEHHO-HAYYHBIX
€CTECTBEHHO- JUCLHUTIINH
Hay4HbIX
JUCLHUIIINH

2. Mecro nucuumianHsl B ctpyktype OI1
HucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUAX, pPaHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
MIPU U3YUYEHUH CIETYIOUIUX TUCUUTLINH:
— Maremartuka. MaTeMaTH4eCKHUI aHAIU3.
— «Duszuka»
— « Maremaruka. Teopust BEpOSITHOCTH U MaTeMaTH4eCKasi CTATUCTUKA



3HaHUs, TOJYYCHHBIC TPH HM3YyUYCHWH MaTepuaia IaHHOW JWCIHMIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUYECHHE, TaK U UCTIOIb3YIOTCS MPU U3YUYEHUU APYTUX TUCHUTIINH:
— «CrangapTuzanus»
— «DIJEKTPOTEXHUKA»
— «MarepuanaoBecHHE
— «DJEKTPOHHKAY
— «Mexannka»

3. O0BeM U TPYJ0EMKOCTh JUCIUTUINHBI
Jannaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYA0EMKOCTH TI0 CeMecTpaM) IPeACTaBICHbI B
Tabnuie 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIINHBI

TpynoeMKoCTh 110
Bun yuebnoit paboTbl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKocmo OUCHUUNIUHDL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npaKmuyecKkoi no020moeKu
AyoumopHnuie 3anamus, BCETO vac. 12 12
B TOM YHCIIE:
nexmu (JI), (gac) 6 6
npaktudeckue/cemunapckue 3aastus  (I13),
(gac)
naboparopusie padbots (JIP), (dac) 6 6
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 96 96
Buo npomesicymounoit ammecmayuu: 3ayer, b
mudd. 3auer, sx3amen (3auer, udd. 3auq, ' Hudd. 3au.
K3 %) 3au.

*k
[IpuMeuaHue:  kaHIUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue Tpy10€MKOCTH JTUCHUTUIMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Paznensl, templ nucuuruivesl | Jlexkiuu I13 (C3) | JIP KII CPC
(dac) (dac) (dac) (dac) (qac)
Cemectp 2
Pazgen 1: Beenenue B XumMuio 1 2 12
Tema 1.1.ITorsATHE BemecTBa 1 1 4
XUMHUYECKON peaKluui, OCHOBHBIE
onpeJIeICHUs.




Tema 1.2
CrexrnoMeTpruiecKue 3aKOHBbI.
DyH/IaMEHTAJIbHBIC TTOHSATHUS U 3aKOHbI

XUMHHU.

Tema 1.3.Crioco0s! onpeesneHus
KOJIMYECTBA BEILIECTBA, 3aKOH
3KBHUBAJICHTOB.

Paznen 2: Ctpoenue BemniecTa

22

Tema 2.1. OCHOBHBIE CBEJICHUS O
CTPOCHHH aTOMOB; KBAaHTOBBIE YHCIIA.

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

Tema 2.3. XumMnuueckas CBS3b, BUIEI
XUMHAYECKOH CBSI3U.

Tema2.4. MeTon BaJICHTHBIX CBS3€H,
KOBaJIEHTHAS CBS3b.

Tema2.5. MeTos1 MONEKYJISIPHBIX
opOuTanei.

Tema2.6. HeBasieHTHBIE TUITBI CBS3CH:
HOHHAsA CBI3b, METAJIMYECKAs CBA3b,
BOJIOPOJIHAS CBSI3b, CHIIbI BaH-nep-
Baannca.

Pazzen 3:XuMHuecKkue CUCTEMEI.
OO6mIre 3aKOHOMEPHOCTH XUMHUYECKUX
MPOLIECCOB.

34

Tema 3.1. DHEpreTuKa XUMHYECKUX
MIPOIIECCOB, BHYTPEHHSISI SHEPTHS,
SHTAJTBITAS, YHTPOIIHSL.

Tewma 3.2. sneprus ['m60ca,
HAIpaBJICHHOCTh XUMHWYCCKUX
MPOIECCOB, XUMHUYECKOe U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XUMHUYECKOU
pEeaKIU U METO/IbI €€ PEryJIupoBaHusl,
3aKOH JeMCTBUS Macc,




Tema3.4. DHeprus aKTuBaluy,
ypaBHeHUE AppeHuyca, npaBuio BaHT-
l'odda, karanuzaTopsr u
KaTaJIUTUYECKUE CUCTEMBI.

Tema 3.5. PacTBOpBl, AuciepcHbIE
CHCTEMBI, CIIOCOOBI BBIPAYKEHHSI COCTaBa
pacTBOpOB,

Tema3.6. DnexkTponuTuueckas
JIMCCOLMAIKs, BOJHbBIC PACTBOPHI
3JIEKTPOJUTOB, BOJIOPOAHBIN
MOKa3aTelb, pEakIMi OOMeHa,
TUJIPOJIN3 COJIEH.

Tema3.7. CBoiicTBa pa36aBIeHHBIX
PacTBOPOB HEINEKTPOJIUTOB, BOJTHBIC
PacTBOPBI ANEKTPOJIUTOB, 3aKOH
pazbasienust OcTBaIbaa, 3aKOHBI
Paymns.

Paszngen 4. OcHOBEI
IMEKTPOXUMUYECKUX ITPOIIECCOB.

18

Tema 4. 1.oxkuCIUTEIBLHO-
BOCCTAHOBUTEIBLHBIE PEAKIIUU

Tema 4.2.XUMHUYECKHE UCTOYHUKHU
3IEKTPUUYECKOTO TOKA. ['abBaHNueCK1E
SJIEMEHTEL.

Tema 4.3. DnexTponus, 3aK0HbI
Qdapanes.

Tewma 4.4. Kopposus u 6opb0a ¢ Hell.

Pa3nen 5:CBoiicTBa MPOMBIIIIIEHHO-
BaXXHBIX JJIEMECHTOB U UX Coe)II/IHeHI/Iﬁ

10

Tema 5.1. Kimacchl XUMHYECKUX
COEAMHEHHM, CBOMCTBA IPOMBILIJIEHHO
Ba)KHBIX DJIEMEHTOB M UX COEIUHEHUH.

Tema 5.2. Xumuueckas
uneHTudukanus. Meroabt
XUMHYECKOTO MCCIICIOBAHUS M aHAIN3a
BEILIECTB U UX IPEBPALLICHUMN.




Htoro B cemectpe: 6 6 96

Uroro: 6 0 6 0 96

[IpakTuyeckas TOArOTOBKAa 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
0o0y4JalolUMHUCS  OINpeNeJeHHBIX  TPYIAOBBIX  (YHKUMH,  CBS3aHHBIX ¢  Oyn;ymieit
npodeCCHOHATIBHOMN 1 TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aesioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — CopeprkaHue pa3esioB U TEM JICKIMOHHOTO IIHMKJIA

HOMep pasaciia HazBanwne u COACPIKAHUE Pa3aCIIOB U TEM JICKIMOHHBIX 3aHATHI

Pazgen 1 BBenenue B xumuio.

Tema 1.1. [ToHsiTHE BelllecTBAa U XUMUUYECKON PEaKI[MK, OCHOBHbBIC OIIPECICHUS.
Tema 1.2. Crexuomerpuueckue 3aKoHbl. OyH/IaMEHTAJIbHbIE TTOHATHUS U 3aKOHBI XUMUH.
Tema 1.3. CniocoObI onpeiesieHrsT KOJIMYeCTBa BEIICCTBA, 3aKOH 3KBHBAJICHTOB.
Paznen 2: Crpoenue BelecTna

Tema 2.1. OcHOBHBIE CBEJICHUSI O CTPOCHUU aTOMOB; KBAaHTOBBIE YHCJIA.

Tema 2.2. Ilepnognueckuii 3akon JI.M1.Menneneesa, csa3b [1.C. co ctpoeHneM aTtoMma.
Tema 2.3. XHMHYECKas CBA3b, BUAbl XUMUYECKOHN CBA3H.

Tema 2.4. MeToa BaIEeHTHBIX CBS3€M, KOBAJICHTHAS CBSA3b.

Tema 2.5. Metona MOJIEKYISPHBIX OpOUTAJIEH.

Tema 2.6 HeBaneHTHBIE THUIIBI CBS3EH: HOHHAS CBSI3b, METAIINYECKAS CBS3b,

BOJZIOpO/IHAS CBsI3b, CHJIBI BaH-nep-Baansca.

Paznen 3 Xumunueckue cucteMbl. OO01Ie 3aKOHOMEPHOCTH XUMUYECKUX MTPOLIECCOB.

Tewma 3.1. OHepreTuka XMMHYECKUX IIPOLIECCOB, BHYTPEHHSS DJHEPrus, TEIJIOBOU
a¢dexT xumuyeckux peakuui, 1-i, 2-i, 3- 3aKOHBI TEPMOAWHAMUKH,
OHTpoMNus, KaK QYHKIHS COCTOSHUS, SHTATbIUSA. XUMUUYECKUN MOTEHIHAI.

Tewma 3.2. sHeprusi ['m60ca, HampaBIEHHOCTh XMMHUYECKHUX IPOIIECCOB, XMMHYECKOE U
(dazoBoe paBHOBECHE.

Tewma 3.3. CkopocTh XMMHMUYECKOH peakluuu M METOJbl €€ pEeryJupoBaHus, 3aKOH
JIEUCTBHS Macc.




Howmep pasnena

Ha3zBanue u conep:kanue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHATHI

Tema 3.4

OHeprus akTUBallMM, YypaBHEHUE AppeHuyca, npaBuio Bant-I'odda,
KaTaJIu3aToOphl U KaTAIUTUUECKHUE CUCTEMBbl. OCHOBHOM MOCTYJIAT XMMUYECKON
KMHETUKH, KUHETHUUYECKOE ypaBHEHUE. BiusHue temieparypbl Ha CKOpPOCTb
XUMHYECKON peakluuu, ypaBHeHHE AppeHuyca. MexaHn3M NpOTEeKaHUs

KATAIMTUYECKUX peakuui. XuMuueckoe pasHoBecue npunuuin Jlelllarense.

Tema 3.5

PacTBOpEI, AMICTIEpCHBIE CHCTEMBI, CIIOCOOBI BBIPAXXEHHSI COCTaBa PacTBOPOB.
TepMoauHaMUYecKne XapaKTEPUCTUKH Mpolecca OOpa3oBaHHUS PACTBOPOB.
CUWJIbHBIE U CJIa0ble AJIEKTPOJIUTHI, HOHHbIE PAaBHOBECHUS B BOJHBIX PACTBOPAX,
MIPOU3BEIEHUE PACTBOPUMOCTH

Tema 3.6

3JI€KTpOJII/ITI/I‘IeCKa$I Jucconuanms, BOOHLBIC PpPaCTBOPBLI 3JICKTPOJIUTOB,

BOJIOPOJIHBIN TIOKA3aTelNb, PEaKIMU OOMEHA, THAPOIH3 COJICH.

Tema 3.7

CpoiicTBa pa30aBJIEHHBIX PacTBOPOB KonnuraruBueie

CBOMCTBA PacTBOPOB, 3aKOHBI PayJ'Iﬂ.

HCOJICKTPOJINTOB,

Paznen 4.

OCHOBEBI QJICKTPOXUMHUYCCKHUX ITPOLCCCOB.

Tema 4.1.

OKHUCIIMTEIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKluu

Tema 4.2.

XHUMHUYECKUE UCTOYHUKH DJICKTPUYECKOr0 TOKA. ['albBAHMYECKUE DJIEMEHTHI,
CTaHJapTHBIE JJIEKTPOJIHBIE IOTCHUMANIBL. JIBOWHON 3JEKTPUYECKHH CIIOM.
VYpasuenue Hepucra. PaBHOBECHBIH. 21€KTpOAHBIN TOTeHIHan. CTaHAapTHBIN
BOJOPOAHBIN IIEKTPOL.

Tema 4.3.

3HeKTp0J’IH3, 3aKOHBI CDapaI[eﬂ

Tema 4.4

Koppo3us u 6ops0a ¢ Hell.

Paznen 5.

CsoiicTBa IMPOMBIIIJICHHO- BAXXHBIX 3JICMCHTOB U UX COGHHHGHHﬁ.

Tema 5.1.

Knaccel XMMMYECKHX COEAMHEHHUH, CBOMCTBA MPOMBIIIJIEHHO Ba)XXHBIX
JJIEMEHTOB M MX coeauHeHud Kommo3unuonHsle Marepuansl. KepMmersl.
Xumus meramios (Al,Fe, Sn,Pb,Mo) Xumus wemeramnos: C,Si,S , dpymiepeH,
kapOuH. TomnuBa (TBEpAOE, *KHUJAKOE, ra3oBOE), CMa304HbIE MaTepUalbl,

MOTOPHBIC MacCJia.

Tema 5.1.

XuMuyeckass uaeHTHUGHUKAus. MeToapl XHMHUYECKOTO HCCIEIOBaHUS U
aHaJIM3a BELIECTB M UX IpeBpamieHuil. KauecTBEHHBIM M KOJINYECTBEHHBIN
aHayn3.(I'paBuMeTpruecknii, TATPUMETPUUECKH I, KOMIUIEKCOHOMETPUYECKHUI

MCTOABI aHanH3a).

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTb IPUBEIEHBI B TAOIHIIE 5.

Ta6J'II/II_Ia 5-— HpaKTI/ILICCKI/IC 3aHATUS U UX TPYAOCMKOCTDb




N3 aux Ne
Ne | Tewmsl npaktudyeckux | @opmel npakTudeckux | TpyroeMKOCTb, |IIPAaKTUYECKOM |pasnena
/1 3aHSATUN 3aHATUN (uac) MMOATOTOBKH, | THUCITHIT
("ac) JIUHBI
VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO
| |
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJIOEMKOCTb IIPUBEJEHBI B TaOIULIE 6.
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
No TpynoemMKocTb Ne pasnena
i HaumenoBanue 1abopaTopHbIX paboT (uac) JMCLIUTUIAH
bl
Cemectp 2
1 | Ompenenenue (DOHTanmenuu) TtemaoBoro 3dpdexra 3 3
peaKLMU HEUTPAIU3ALNH.
2 | U3mepeHne W pacyeT OSIIEKTPOAHBIX IMOTEHIHAJIOB 3 4
METAJUIOB M 3/1C TaJbBAaHMUYECKUX HJIEMEHTOB.
Bcero: 6

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAaHOM HE npeayCcCMOTpCHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcs

Bunel camoctosiTenbHON paboThl U €€ TPYJAO0EMKOCTh IPUBEIEHBI B TabuLe 7.

Tabauna 7 — Busabl camocToaTenbHONU pabOThI M €€ TPYAOEMKOCTh

Bun camocrosTensHoi paboTh Bcero, uac Cemectp 2, yac

1 2 3

H3yueHne TeOpeTHIecKoro Marepruana JUCIUTUTHBI
50 50

(TO)

Pacuetno-rpaduueckue 3aaanus (PI'3) 2 2
Jomamrnee 3ananue ([13) 4 4
KontposbHble pabotsl 3a04HuKOB (KP3) 20 20
[TonroroBka K npomexxyTouHoi arrecrauuu (ITA) 20 20
Bcero: 96 96

5. IlepeueHb yueOHO-METOINYECKOTO OOECTICUEHUS
JUISL CAMOCTOSITETTLHOM pabOThI 00YUYAOIIUXCS IO TUCIIUIUIMHE (MOJTYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl 00y4aromuxcs yKa3aHbl B

.. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX W3aHUN
[lepedyeHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHUBeieH B Tabaulle 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHM




[Mudp/ URL aapec

bubnuorpadudeckas ccpuika

KonuuectBo
9K3EMIUISIPOB B
6ubnmmorexe
(kpome
ANEKTPOHHBIX
9K3EMILISPOB)

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

Iunka, H. JI. O6mast xumust B 2 T.: y4eOHUK JUisi BY30B /
H. JI. I'nunka ; mon penakiuei B. A. [Tonkosa,

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

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

OOmast 1 HeopraHuyecKasi XuMusl. 3aJJaYHuK : yuyeOHOe
nocobwue st akagemudeckoro 6akanaspuara / C. C.
babkuna [u np.] ; mox penakuueit C. C. babkunoi, JI. /1.
Tomuuo#t. — Mocksa : U3natensctBo FOpaiit, 2019. — 464
c. — (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-
534-01498-3. — Texcrt : anekrponnsii // DbC KOpaiit
[caiiT]

OKHUCIUTENBHO-BOCCTAHOBHUTEBHBIE MTPOIIECCHI : [
DnekTpoHHBIH pecypc] : yuebHoe nocodue / T. E. Kpbiiosa,
T. . ®omuuena ; C.-Ilerepd. roc. yH-T a3pOKOCM.
npUOOPOCTPOCHUS. - DJICKTPOH. TEKCTOBBIC JaH. - CaHKT-
[etepOypr : M3n-Bo 'YAII, 2019. - 77 c.

e.lanbook.com»ybo
ok/172907

I'ypos, A. A. Xumusi: Teopus U npakTuka. Metauibl u
criabl : yueOHUK / A. A. I'ypos, I1. B. Ciiutukos, XK. H.
Mennsbix ; moa penakuuei A. A. ['ypoBa. — 2-e u3 ., ucmp.
— Mocksa : MI'TY um. H.D. Baymana, 2019.

Xumusi. OCHOBHBIE CTEXMOMETPHYECKHE 3aKOHBI, CTPOCHUE
BEILIECTBA, TEPMOIMHAMHKA, KHHETUKA, PACTBOPBI,
ANEKTPOXUMHUS: [ DIEKTPOHHBIN pecypc] : yuebHoe mocobue /
T. E. Kpsuiosa, T. U. ®omuuesa ; C.-Ilerep0. roc. yH-T
a3POKOCM. TPHUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBBIE JIaH. -
Cankrt-Ilerepoypr : U3a-o I'VAIIL, 2020. - 148 c.

54 X45

Xumus : yueOHHK a7s By30B / A. A. 'ypoB [u 1p.]. - 2-e
u3., ctep. - M. : U3n-Bo MI'TY um. H. O. baymana, 2004. -
784 c.

15

https://znanium.co
m/catalog/documen

121d=425379#:~:tex

t=http%3A//pilotL
Z.ru/files/10512/

OO6mias u Heopranuveckast xumus : B 2 T. T. 1 : 3akoHbI
KOHIENINH : yueOHoe mocodue / moja pea. akagemuka PAH
A. 1O. Husamse. - 2-e uzna. - Mocksa : JlabopaTopust 3HaHUH,
2022. - 495 c. - (YueOHUK 1151 BBICIICH mKoJbl). - ISBN
978-5-93208-576-9. - Tekct : anexTpoHHsbIi. - URL:
https://znanium.com/catalog/product/1984044

54 ES5

OcHoBbI 00111e# XUMUH : yueOHoe mocodue / B. 1.
Endumos. - 2-e m3a. - M. : UHOPA-M, 2017. - 256 c.

20

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

Xumus : yueOHuk i By3os / FO. A. JleGenes,

I'. H. ®agees, A. M. T'onry6es, B. H. [llartoBan ; mox ob6miei
penakmueii . H. @aneeBa. — 2-e u3z., nmepepad. u gom. —
Mocksa : U3natensctBo FOpaiit, 2024. — 431 ¢c. —
(Beicmiee obpazoBanue). — ISBN 978-5-534-02453-1. —
Tekcr : anexTponHsIi / OOpa3zoBarenbHas miatgopma
FOpaiit [caiiT].



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

7. TlepedyeHb IEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(OPMaLMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «VHTepHeT», HEOOXOAUMBIX I OCBOEHHUS JUCLUIUIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuma 9 — IlepedyeHb OJIIGKTPOHHBIX O0pPa30BaTEIBHBIX PECYPCOB HH(POPMAIIOHHO-
TEJIEeKOMMYHUKaUOHHOHU cetn «HTepHeT»

URL anpec HaumenoBanue
https://xumuk.ru/ Caiit 0 XUMHH
http://www.hemi.nsu.ru OCHOBEI XUMHH:

00pasoBaTeNbHBIN
CalT JJI CTYACHTOB

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpOrpaMMHOTO OOECHEUeHUs, HCIOIB3yEeMOTO TMPH OCYHIECTBICHUU
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOTr0 MPOTPaMMHOTO obecriedeHus npeacrasieH B Tadumie 10.

Tabmuna 10— [Tepeuens nporpaMmMHOro obecredeHus

Ne i/t HanmenoBanue

MS Office 2010-2013 u MS Windows

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILINHE

[lepeyeHb WCMONB3YEMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabauie 11.

Tabmuua 11— Ilepeyenb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HaunmenoBanue

He mpenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOM 0a3bl, HEOOXOAUMOW s  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUIHHE, IPECTaBIeH B Tabmuiel 2.
Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 6a3bl

Ne HaunmeHoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | JlexuuoHHas ayIUTOPUS C UCTIOIb30BAaHUEM I"acrenno 15
JeMOHCTPAIMOHHBIX Ta0uIl U cxeM, [lepuoanueckoil cucTeMsl 32-01

xumudeckux iemenToB [[.M.MenaeneeBa, o6pa3iion
MHUHEPAJIOB, MOJIJIEH MPOCTPAHCTBEHHBIX PEIIETOK.

2 | Cnenmamu3upoBaHHAs XHUMHYECKas JIA0OpaTOPHS C l'actrenmno 15
WCIOJIb30BaHUEM JIEMOHCTPAIMOHHBIX IJIAKATOB, 33-02
71a00paTOPHBIX CTEHJIOB M YCTaHOBOK JUISI OTIPEICIICHUS 33-04

SKBUBAJICHTA METAJLIa, U3MEPEHHUs DJIEKTPOAHBIX [IOTCHIIUAIIOB,
CKOPOCTH KOPPO3UHN- METAIUIOB - MUJJINBOJIBTMETPBI;
aHAJIMTUYECKHE U 3JICKTPOHHBIE BeChl; JJabopaTtopHble pH-
METpBbI, HEHTPUDYTU U KAITOPUMETP.



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

10. Omnenounble cpencTBa s MPOBEACHUS TPOMEKYTOUHOHN aTTeCTAIlMN
10.1. CoctaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEKYTOYHOH aTTECTAllUU
00yyJaronuxcs no JUCIUILIMHE TTpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHUSI POMEKYTOYHON aTTeCTalluu

Bua npoMexyTo4HOM arTecTaluu [IepedyeHp OLICHOUYHBIX CPEACTB

HuddepennmpoBanHbiii 3a4€T Cnucoxk BOMpOCOB;
TecTsr;.

10.2. B kayecTBe KpUTEpUEB OIECHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHCcs MPUMEHseTCsl 5-0ayuibHas IIKaja OLEHKU Cc(HOPMUPOBAHHOCTH
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BAThCS
100-6amtpbHast  mIKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBuja
UCTIOJIB30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHSI COPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

XapakreprucTika chopMUPOBAHHBIX KOMITETCHITHIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyuaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €r0 U3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOH JIUTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJOXKCHHS C MPAKTUICCKON
JESITSIIbHOCTHIO HAIPABIICHHS;

— YMeJI0O 00OCHOBBIBAET U APTyMEHTUPYET BBIIIBUTAaEMbIC UM UJICH;

— JIeJIaeT BBIBOALI H 00OOIIECHHS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIIEIMAIN3HPOBAHHBIX MOHITHIA.

COTIIMYHO»
(GavTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
M0 CYILIECTBY WM3JlaraeT €ero, ONUpasCh Ha 3HAHMS OCHOBHOM
JUTEPATYPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOUYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUYECKOW JIEATEIIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET HayUYHbI€ MOJIOKEHHUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIQJICET CUCTEMOM CIIeIIMATN3MPOBAHHBIX OHATHH.

«XOPOLIIO»
«3a4TEHO»

— o0yJaromuiicss YCBOMJI TOJIBKO OCHOBHOM MPOTpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPATYPHI,

— JIOMyCKaeT HECYIIECTBEHHbIE OMMOKN U HETOYHOCTH;

— UCIIBITHIBACT 3aTPyJHEHUS B MPaKTUUYECKOM IPUMEHEHUHU 3HAHUI
HaIlpaBJICHUS;

— cnabo apryMeHTHUPYET Hay4YHBIC IMOJI0KECHHUSI,

— 3aTpyaHseTcs B GOPMYJIUPOBAHUHN BBHIBOJOB U 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeMAIU3UPOBAHHBIX OHSITHIA.

«y/IOBIIETBOPUTEITEHO
«3AYTCHO»

— oOyyaromuiicss HE YCBOWJI 3HAYUTENBHONH 4YacTH MPOrPaMMHOTO
Marepuana,

— JIONTyCKaeT  CYIICCTBCHHBIE  OIMMOKA W  HETOYHOCTH  TIPHU
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HAIPaBIICHUH;

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He (OPMYJIUPYET BBIBOJIOB M O00OIIICHUIA.

«HEYOBJIETBOPUTEITHHO
«HE 3aUTEHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.




Bompocsr (3amaun) nist sKk3aMeHa mpeIcTaBiIeHbl B Taomie 15.

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

Ne i/t

[lepeuenp BonpocoB (3aa4) A IK3aMEHa

Kon
WHIUKATOpa

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

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

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

Ne i/t

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

Kon
WHJMKaTOpa

1.

CdopmynupyiiTe OCHOBHbBIE MOJIOKEHUS KBAHTOBOW MEXaHUKHU:

1. 3anumurte ypaBHeHWe [lmanka, maiiTe OOBSCHEHUE TIOHSATHIO
KBaHTOBAsl YHEPIHUs

a. JlaiiTe XapaKTEpUCTUKY U ONPEIEICHUE ITOHATUIO KOPILYCKYJIAPHO-
BOJIHOBOU TyaJIu3M

0. 3anummre YpaBHeHue [le-bpoins, — nalite NOHATUE JJIMHBI
BOJIHKI Jle-bpons.

2.3anummure MaTeMaTHYIECKOE COOTHOLIEHHUE [Tpunina
HeomnpeaeneHHocTu ['eiizenOepra, (pu3MUecKuii cMbIC .

OIIK-1.V.1

ChopmynupyiiTe ompenesieHUe TMOHATHS «aToM», aTOMHOE SpO,
JaiiTe ONpeAeiCHHe, YKAKHUTE Ha COCTaB aTOMHBIX sIEp.
ChopmynupyiiTe omnpeaesieHue W MOHSATHE BOJTHOBOH (YHKITUH.

OIIK-1.V.1

3ammmurte YpaBHenue IlpenmHrepa s aTtomMa  BOAOpOJA.
Cdhopmynupyiite MIOHSITHE BOJIHOBOW  yHKumu, Jlaiite
onpenenenue KBaHTOBBIM uHciaMm, HX (QU3NUECKUN CMBICIL.
IIpuBenure IIPUMEPBl  3aIIOJHEHUS aTOMHBIX opOuTanen
JNeKTpoHamu, pAairte noHsatus [Ipunumny 3anpera ITaynu, ITpaBuy
XyHpa, npaswity KiieqkoBCKOro.

OIIK-1.V.1

Cohopmynupyiite nonsarue Ileproauueckoil CHUCTEMBI 3JIEMEHTOB.
Haiite onpenenenune IlepuonnueckoMy 3akoHy MeHneneeBa, u
chopmynupyiiTe  coBpeMeHHoe ompeneneHue Ilepuoauueckoro
3akoHa. Jlaiite ompenenenue rpynnsl, nepuona B IIC. [laiite
00BbCHEHHE TaKUM TOHATHSIM, KaK aHAJOTH, B 4EM 3aKJIIOYAETCS C
CYThb 3TOH 3aKOHOMEPHOCTH.

OIIK-1.V.1

Cohopmynupyiite u naiite omnpeneneHue TaKUM TMOHATHAM,  Kak
paauyc aToMOB M HOHOB, SHEPrud  HMOHHU3ALUHU, CPOJCTBO K
JIIEKTPOHY, ANEKTPOOTPULATEIBHOCTb, OKHCIIUTEIBHO-
BOCCTAHOBUTENbHASI  CIIOCOOHOCTb. [IpuBenure mnpumepsl U
OO0BSICHUTE 3aKOHOMEPHOCTh HM3MEHEHUS CBOWCTB 110 MEPUOJY M IO
rpynme.

OIIK-1.V.1

ChopmynupyiiTe moHsATHE XUMUYECKON CBs3H. Ha3oBUTE OCHOBHBIE
XapaAKTEPUCTHUKA X.C. Onumure KBAHTOBO-MEXAHUYECKHUE
MPEACTABICHUS O MPUPOAE XUMHUUYECKOU CBS3H, Teopus I entinepa u
Jlonnona, naiite moHATHE OOpa30BaHUS JIBYXaTOMHOM MOJICKYJIBI.
JlaiiTe 00BbsICHEHHE METOJy BaJICHTHBIX CBs3ed, ykaxure Turbl XC.
[IpuBeaute npumepsl. KoBaneHTHass CBs3b, JaThb ONpEACIICHUE,
IIPUBECTHU NTPUMEPBL.

OIIK-1.V.1

ChopmynupyiiTe MOHATHE XUMUYECKON CBSI3M. HeBaJeHTHBIE THIIBI

XUMHUYECKON CBSI3U: METaJNIMYecKas, JalTe ONpEeAe/IEHuE TaKoh
CBA3M M  OOBSICHUTE MEXaHHM3M OOpa3oBaHMsI 3TOM XMMHUYECKOM
CBSI3H.

OIIK-1.V¥.1

Jaiite onpeneneHue YHUBEPCAIBHOMY KBAHTOBO-XMMUYECKOMY

OIIK-1.¥.1




MeToAy  omucaHuss — xumuyeckoi  cB3u  (MMO)  merony
MoteKyJsipHbIX opOutanet unu (JIKAO), npuBenuTe mpumepsl u
OTIpEeICIIUTE TOPSAOK CBSI3U, MATHUTHBIC CBOMCTBA.

ChopmynupyiiTe noHATHE THOpUAM3AIMM ATOMHBIX OpOuTaneil.
[lepeuncnure BuabI ruOpuau3anuii. Jlaite onpeneneHue MOHITHS O
noJSIpHOCTH  Mojekyna. [lpuBeaute nmpumepbl HONSAPHOW U
HEIOJSIPHON MOJIEKYJIBI.

OIIK-1.V.1

10

ChopmynupyiiTe  ompeneiieHue  paauoakTUBHOCTU.  HazoBute
Ba)KHEHIIMe CBOMCTBA PaJMOAKTUBHOIO H3Iy4deHHs. o -,B- , y -
W3JIyUYCHHS. [aiite onpeaecHue OCHOBHOTI'O 3aKOHA
panroakTuBHOTO pacnazaa. Jlaiite omnpenenenue Koncranre pacnana

()

OIIK-1.V.1

11.

ChopmynupyiiTe TOHATHE XHUMHUYECKOW TepMoAauHaMUKH. Jlaiite
OTIpe/ieIeHne TOJHOM SHEPIUU CUCTEMBbI, €€ (PU3MUECKUIl CMBICI,
chopMynupyiiTe TMEepBbIi 3aKOH TEPMOJIUHAMHUKU. HAIUIINTE
yYpaBHEHHE NIEPBOr0 3aKOHA TEPMOANHAMUKHU.

OIIK-1.V.1

12.

Chopmynupyiite mnonstue XumMHueckod TepmoauHamuku. [laiite
OIpE/IC/ICHUE CBSI3aHHOW HSHEPrUU CUCTEMBI, €€ (PU3UUECKUN CMBICII,
chopMynupyiiTe  BTOpPOH  3aKOH TEPMOJAMHAMUKH, HAIUIIUTE
YpaBHEHUE BTOPOr'0 3aKOHA TEPMOIMHAMHUKHU.

OIIK-1.V.1

13.

Chopmynupyiite mnonsTue XuUMHYECKOW TepMoauHamuku. [laiite
omnpenenenue cBoOonHoi >Hepruu ['m66ca e€ (uznyeckuii CMBICT,
HanUIIUTe ypaBHeHHE [uOOca, yKaxuTe KpPUTEpUN MPOTEKAHUS
peakuuid. 3anuIIWTE YacTHYIO MPOU3BOJHYIO  YUYUTHIBAIOLLYIO
3aBHCUMOCTH 2Hepruu ['nd6ca oT coctaBa cucreMsl. JlaiiTe moHsTHe
XHUMHYECKOr0 MOTCHIHAIIA.

OIIK-2.V.1

14

ChopmynupyiiTe MOHSATHE XUMHUYECKOM KuUHeTuku. JlaiiTe
ONpEAETICHUEe OCHOBHOTO TOCTYyJIaTa XUMHYECKOHW KHWHETHKH.
ChopmynupyiiTe TOHSATHE MOJEKYISIPHOCTH peaKUUd U TOpsIKa
peaKuum. [lepeuncnure ¢akTopsl BIMSIONIME HAa CKOPOCTh
XUMUYECKOM peaklnu. YpaBHEHHE AppeHuyca, ypaBHeHue Bant-

Todda.

OIIK-1.V.1

15.

ChopmynupyiiTe moHsTHE  pacTBOpa. Ha3zoBuTe  OCHOBHBIE
XapaKTepUCTUKH pacTBopa. JlaiiTe moHsATHE O crocoOax BbIpaXKEHUs
KOHIEHTpAlui pacTBOPOB, KaKW€ BUJIbI KOHIIEHTPAIMIl CYII[ECTBYIOT.
Hanummre dopmysel is ux pacuéra (M, N,Cm, T, y, )

OIIK-1.V.1

16

Chopmynupyiite omnpeneneHue MOHATHS «KOJUIMTaTUBHbIE CBOWMCTBA
pacTBopoB». [laliTe ompezeneHne TakUM MOHATUAM, Kak Tuddysus,
ocMoc, ocMotudeckoe namineHue. Chopmynupyiite 3akoH Bant-
I'opda n 3axonsl Payns. Ykaxure 3aBHCUMOCTH TeMIEpaTyphl
KPUCTAJTU3AIMH U KUIICHHS OT KOHIIEHTPAILlMH pacTBOpa.

OIIK-2.V.1

17

ChopmynupyiiTe TOHSATHE 30HHOM TEOPHUH KPHUCTAIJIOB, JlalTe
ONpPENEIIEHUE  pealbHbIX  KpUCTauioB. JlaTe  ompeneneHue
HECTEOXMMETPUYECKUX COEAMHEHUN WM COCIMHEHUN MEePEMEHHOIO
COCTaBa, PUBEAUTE MPUMEPHI KPUCTAJUIOB IEPEMEHHOI0 COCTaBA

OIIK-2.V¥.1

18.

ChopmynupyiiTe oHsitue pactBopa. JlaiiTe omnpeseneHne cocTaBy
pactBopa. Kakue arperaTHble COCTOSHHS pacTBOpoB Brl 3Haere
Kunkue pactBopbl. [laiiTe ompeneneHue W (PU3MYECKUH CMBICIT
TaKoOro SBIIEHUs, KaK, HIEKTPOJIUTUYECKAs TUCCOLUALUA PAaCTBOPOB.
[IpuBeuTe NPUMEPBL.

OIIK-2.V¥.1

19

ChopmynupyiiTe TOHATHE  DJIEKTPOIHTA, JAWTe OIpeACIICHHE
CWJIBHOTO M cjaboro snekTponuTta. JlalTe ompeneneHue CTENeHU

OIIK-2.V.1




muccounanuu. [IpuBeaure npuMepsl. 3anuiunuTe 3aKOHbI Payns s
3JICKTPOJIUTOB, U30TOHUYECKUH KOO PUITMEHT, PU3HIECKUI CMBICIL.

20.

ChopmynupyiiTe TMOHSATHE.  BOJOPOMHBIN mMoOKazarens.  [laiite
orpezesieHue HOHHOTO MPOoU3BeAeHUd Bojbl. Hanumure ypaBHeHHEe
JUIsl pacuéra BOJIOPOAHOIO [TOKA3aTesl.

OIIK-2.3.1

21.

ChopmynupyiiTe  omnpeaeslieHHe TaKuX MOHATHH Kak: [ uaponus
coJiel, MOHHO-OOMEHHBIC PEAKIUHU, MEPEUUCIUTE BHUIBI THIPOIIU3A,
npuBenuTe MpuMepbl (Tpu Tuma ruaponusza). Onpegenute  pH-
pacTBOPOB rUAPOIIN3a, JANTE ONPEEIIEHNE COBMECTHOTO THAPOIN3a,
MPUBEAUTE TPUMEPBHIL.

OIIK-2.3.1

22.

ChopmynupyiiTe MOHATHE TPOU3BEACHUS pacTBOpuMOcTH. [laiiTe
ompeleneHue  mporecca  pactBopeHus. Jlalte — omnpexaeneHue
HACBILIEHHBIX pacTBOpoB. [lailte omnpexneneHue KOHCTaHTBI
pPacTBOPUMOCTH, BBIYHCIIEHUE PACTBOPUMOCTH B MOJIB/JI, T/1,

OIIK-2.3.1

23.

ChopmynupyiiTe MoHSATHE OKHCIUTETEHO-BOCCTAHOBUTEIBHBIX
npoueccoB.  JlaliTe omnpenereHue OKUCIUTENb, BOCCTAHOBHUTEIIb,
MPUBEAUTE MPUMEPBI U YKAXKHUTE, B KAKUX CIydasx MOXKET OAUH U
TOT K€ DJJEMEHT BBICTyHaTh KaK OKHUCIUTEIb WJIH  Kak
BOCCTAHOBUTEb.

OIIK-2.V.1

24.

Chopmynupyiite noHATHE «DIEKTPOAHBIA mMoTeHuuam». [laiite
omnpenenaeHue M (PU3UYECKUM CMBICT JTBOWHOTO  AJIEKTPUUYECKOTO
cnosi.  OObsicCHUTE SIBIEHUS CKauyka MOTeHIMana.  Hamummre
ypaBHeHue HepHcra.

OIIK-2.V.1

25

ChopmynupyiiTe TMOHSATHE TadbBaHUYECKOTO DJJIEMEHTa, JaiiTe
OMMPCACIICHUEC IIOHATHUA «IJICKTPOA» B OJOJIICKTPOXUMHUH, HAIMUIINUTC
ypaBHeHue HepHcTa, ykaxuTte, Kakue MPOILECCHl MPOTEKAIOT Ha
KaToJie, a Kakue Ha aHoJe. 3allUIIUTEe TOKOOOPa3yIoIIyl pPEaKIUIO
JUIST  TadbBaHUYECKOTO DJIEMEHTa M CXeMy TallbBaHUYECKOTO
aneMeHTa. JlaliTe ompeaeneHUe JIEKTPOJUTHYECKOrO KIF04a, €ro
bu3HYECKU CMBICI.

OIIK-2.V.1

26

ChopmynupyiiTe MOHATHE 3JEKTPOJIM3a PACIUIABOB M PacTBOPOB,
JaiiTe ompeelieHue 3TOT0 SIBJICHUS,  HANUIIUTE  MPOIECCHI
IIPOTEKAIMe Ha aHojAe M Ha Karoxe. Hanumwnre ypaBHEHME
@apazes g 3IEKTPOIU3a, 00bACHUTE (PU3MUECKUN CMBICT ,JaiiTe
OIPENICNIEHUE NIEKTPOXHMMUYECKOTIO SKBUBAJICHTA.

OIIK-2.V.1

27.

Chopmynupyiite nmoHaTue Koppo3usi MetamuioB. HazoBure dakTopsi,
BIUSIONIME Ha KOppo3uto MeTauioB. OOBSCHUTE MEXaHU3M
KOPPO3HOHHBIX TporeccoB. HazoBure cmnocoObl 3amMTBl  OT
KOPpO3UH.

OIlK-2.3.1

28.

Chopmynupyiite  TMOHSTHE cranu. HazoButre  OCHOBHBIE
KOHCTPYKIMOHHBIE ~MeTayibl. CBoiicTBa AmoMuHHS, Xpoma,
Keneza, mx mnomydeHne U padUHHPOBAHHUE, WCIOJIb30BAaHUE B
CaMOJIETOCTPOCHUHU U MPUOOPOCTPOCHUH.

OIlK-2.3.1

29.

ChopmynupyiiTe MOHATHE TOJUMEPOB, CTPOCHHE IOJUMEPOB H
CrocoObl  TOJY4YEHHsS, HA30BUTE MPUMEHEHHE IMOJMMEPOB B
MIPOMBIIIEHHOCTH

OIIK-2.3.1

30.

ChopmynupyiTe MOHATHE XUMHYECKONH HICHTU(UKAIUY BEIIECTB,
Ha3zoBuTe MeTOmbl KOJWYECTBEHHOTO aHanu3a. Kakwe BUIBI
MHCTPYMEHTAJIBHOTO aHAJIM3a Bbl 3HAETE.

OIIK-2.3.1




MpEeJICTaBICHBI B Ta0nwmie 17.
Tabmuna 17 — Ilepeyern TeM Juisi KYpCOBOT'O MPOEKTUPOBAHMSI/BBIIOIHEHUSI KYPCOBOI pabOThI

[lepeuenr TeM s KypcOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYypCOBOM pabOThI

No 1/ [TpuMepHBIii IepedeHb TeM I KypCOBOI'O IPOEKTUPOBAHUS/BBIIOIHEHUS
- KYpCOBOM pabOThI
VY4eOHbIM IIJIAHOM HE IPEeyCMOTPEHO
Bonpocsl 1 npoBeneHHs IPOMEXYTOYHOM aTTecTallMud B BHJE TECTHUPOBAHUSA

npezcTaBieHsl B Tabmuie 18.
Tabauna 18 — IlpumepHbIi IepeyeHb BONPOCOB JIsi TECTOB

Ne i/t

[IpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

Kon
WHIUKAaTOpa

[IpounTaiite 3a1aHue U 3aNUILINTE Pa3BEPHYTHI 0OOCHOBAHHBIN OTBET
Kakune KBaHTOBBIE UMCIIA MOJHOCTHIO XapaKTEPU3YIOT SHEPTUIO
AJIEKTPOHA

Omanon omeema: B keanmosoii mexanuxe kaxcoas AO onpedensemcs
mpems K8anmosulMu Yuciamu. N -21aeHoe KEaHmMosoe Yucio,
onpeoensiem oowull 3anac suepeuu (npunumaem 3uavenuss 1,2,3 u m.o.
00 o©)

| —-opbumanvHoe Keanmosoe Yucio onpeoensem opouUmanrbHuill MOMEHM
Koauuecmaa 08uxcenull d1ekmpona (npunumaem 3uavenus 0,1,2,3 u m.o.
00 N-1). Kasicoomy 3HaueHuro 21a8Ho2o K8AHmMo8o20 Yucid,
coomeemcmayem N 3HAYEHUL OpPOUMATLHO20 K8AHM08020 uucia l.
OpbumansbHulil MOMEHM KOIUYecmea osudiceHutl, smo eekmop, (L) ezo
aAbCONOMHASL 8eNUYUUHA NPUHUMAEM CIPO2O ONPEOelEHHble KBAHMOBbLE
sHauenus. Taxum obpaszom, obosHauenue 1100020 NOOYPOBHS
onpeoensiemcsi 08YyMsl KBAHMOBLIMU YUCIAMU, 2NAGHBIM U OPOUMATTLHBIM
K8aHmogvimu yuciamu. L

M, — MazHumHoe K8AHMOB0e YUCIO ONPeOelsien 03MONCHbIE 3SHAUEHUS
npoekyuu opouUmanrbHO20 MOMEHMA KOAUYECmea O8UNCEHUS IIeKMPOHA
Ha QuxkcuposanHoe HanpaesieHue 8 NPoCmMparcme.

My — CNUHOB0€E KBAHMOBOE YUCTIO — COOCMEEHHDLI MACHUMHBIL MOMEH
UMNYIbCA, NPOEKYUsL BeKMOPA CNUHA HA ONPeOeNéHHoe HanpasieHue

S

-5

Taxum 0bpazom NOAHYIO IHEPIUIo INeKMPOHA XAPAKMEPUIVIOM

N -enagnoe Keanmogoe yucio u |-opoumanvHoe KaHmogoe Yucio

6HEULHE2O NnoJisd, MOHCeEN NPUHUMANTb 3HAYEHUA ms =

OIIK-2.3.1

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

B arome, 3iekTpoHHast popMyiia KOTOPOTO
15%2522p°3s?3p°3d1%4s24p®4035s2, ... BaeHTHBIX SMEKTPOHOB ...

a. 3; b. 2;

c.9; d.5;

Apaymenmuposannulti omeem:

CoenacHo s1eKmpoHHO20 NACNOpMa , OnpeoeumM eMeHm, SmMo HUOOU,
Ha 8HewHell INeKMPOHHOU OpOUMAnu Haxo0amcsi 2 CHapeHHbIX
anexmpona Ha 5% - nodyposre , komopbwle 6036yACOaACH NePexooim Ha
5-p! nodyposens a maxce 3 anexkmpona na 4d*-nodypoene, maxum
o6pazom 5 necnapennvix 2nexmpornos(5s5ptad®) onpedensiom
KOJIUYeCmB0 8AJICHMHBIX JJIeKMPOHOS.

OIlK-2.3.1




IIpasunvuwiii omsem: d

[IpounTaiite TEKCT, BRIOEPUTE MPABUIHHBIA OTBET U 3aMUIINTE
MOCJIEIOBATEIBHO 3JIEMEHTHI B MOPSI/IKE YBEJIMUECHUSI CIIMHOBAJIEHTHOCTH
JUISL CEIYIOUINX AJIEMEHTOB B BO30YXKJAEHHOM COCTOSIHHUH.

a.Al; b. Mn;

d. Be; e. As

Koy npasuiviozo omsema. d, a,e,b

OIIK-2.3.1

[IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHUE. K Ka)101 MO3UIINH,
JTAHHOU B JIEBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIIYIO TIO3UIIHIO B
mpaBoM cToJioIe. Ha BHEITHEM DJIEKTPOHHOM YPOBHE HAXOJUTCA :

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

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

KI4Y npasuibHo20 omeema.

a b d e
4 5 2 2

OIIK-2.3.1

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

W3 npe105keHHOT0 IIepeyuHs BEIECTB BHIOEPUTE BEIIECTBA MOHHOTO
CTPOCHUS B KOTOPOM IIPUCYTCTBYET KOBAJICHTHAS MOJISIPHASL CBS3b!

1. Xnoposogopoxa, 2.Kapbouat narpus, 3. Oxcun cepsl (1V), 4. AMmuak,
5. Cynwdart xene3a(ll)

IIpaBuibHBIN OTBET:2,5.

Ob6ocHoBanue: MoHHYI0 KPUCTAUIMYECKYIO CTPYKTYPY UMEIOT BELECTBa
B y3J1aX KOTOPBIX HAXOAATCS MOHBI, HO CJIOXKHBIE HOHBI 00pa3yIOTCs U3
3JIEMEHTOB C Pa3HOH 3eKTpooTpuIaTeibHOCThI0. Kak 10 CO32- B
kapOonare Hatpust 1 SO42- B cynbdare jxenesa, IJie MeX1y KUCIOPOIOM
Y DJIEMEHTOM KOBAJICHTHAS TIOJISIpHAs CBsI3b. TakuM 00pa3oM coiiu
UMEIOT MOHHYIO CBS3b, HO CII0’KHBIE HOHBI BHYTPH KPUCTAJUIOB UMEIOT
KOBAJICHTHYIO NOJSIpHY0. OCTaIbHBIE MPEITI0KESHHBIE BEIIECTBA UMEIOT
MOJIEKYJISIPHBIE CTPYKTYPBI

OIIK-2.3.1

[IpounTaiiTe TEKCT U 3aUILNUTE Pa3BEPHYTHI 0OOCHOBAHHBIN OTBET.
JlaiiTe onpesieneHre BOJIHOBON (DYHKLNH, YKQKUTE €€ HU3NIECKUN
CMBICIL.

Omanonnwiil omeem.3aKoHbL OBUNCEHUS YACTNUY 8 KBAHMOBOU MeXAHUKE
gvipascaromces ypasnenuem LlIpéounzepa. Omo ypaenenue
npedocmasisem coboti oughgeperyuaivrhoe ypasHenue 8 YaCmubix
NPOU3BOOHBIX. DMO ypasHeHUe Onucvléaen nogedeHue I1eKmpona 8
amome, Mo ecmb CEA3bl8AEM IHEPSUIO CUCTNEMDL C €€ 80THOGLIM
osudicenuem. Taxum oopasom eonnosas hynkyus (v )xapaxmepuzyem
8EPOAMHOCIb HAXOMHCOEHUS DIEKMPOHA 8 NPOCMPAHCIEE, MO eCb
@u3zuneckull cmMulcl, 5mMmo 0bIacme 8 NPOCMpPAanHcmee, 20e 6ePOIMHOCHIb
HAXox#cOeHUs 2NeKMPOHA MAKCUMATbHO, MY 001acmb HA3bleaem
opbumanvio.

OIIK-2.V.1




[IpounTaiite TEKCT, BEIOEPUTE MPABUIBHBINA OTBET U 3aIHUILUTE
apryMeHTbI, 000CHOBBIBaIOIINE BBIOOP. Pacmonoxuts smeMeHTsI A
MOATPYIIIBI B TOPSIKE YCHIICHUS METAJUTHUECKUX CBOWMCTB:

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

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

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

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

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

Apeymenmuposannwiii omeem: C ygenuueHuem amomHo20 paouyca
VBeNUUUBAIOMCs 60CCIMAHOBUMENbHbIE CBOUCMA, MO eCMb
memannuyeckue, paouyc 6 [1CO 6 noopynne ceepxy 6HuU3 ygeaudusaemcs,
COOMBEMCMBEHHO U MEMAIUYHOCTb VEeTUUUBACHICSL

IIpasunvnoviii omeem. a

OIIK-2.V.1

[IpounTaiite TEKCT, BRIOEPUTE MPABUIHHBIA OTBET U 3aIUIINATE
apryMeHThbl, 000CHOBBIBAIOIIHE BHIOOP OTBETA

B xmopune xanpuus CaCly ... xumuueckast cBs3b.

d. HENOoJIsIpHasA KOBAJICHTHAS,

b. monspHast KoBaseHTHas,

C. MOHHad;

d. MeTamnueckas

Omeem: Honnas,

Obocnosanue omsema.:CaCly, smo conv obpaszasannas snemenmamu ¢
As/0 >1.9, c6s3b uonnas

OIIK-2.V.1

[IpounTaiiTe TEKCT U YCTAHOBUTE IIOCIIEOBATEIBHOCTh METAIIJIOB,
KOTOpbIE€ BOCCTAHABJIMBAIOTCS HA KAaTOJIE MPH 3JIEKTPOJIM3E PaCTBOPOB
coneii: 1.Cynbdar menmu,

2. Hutpat cepebpa,

3. Cynbdar xenesa,

4.Cynbdar nuHka

[TpaBwibHEH OoTBeT:2,1,3,4.

OIIK-2.V.1

10.

IIpounTaiite TEKCT, BEIOEpUTE NMPaBUIbHBIC BADUAHTHI OTBETA U
3aMUIIUTE apryMEHThl, 000CHOBBIBAIOIINE BEIOOP OTBETOB. M3 uncia,
yKa3aHHBIX B PSJIy 2JIEMEHTOB BbIOEPUTE JIEMEHTBHI, Il KOTOPBIX
XapakTepHa IMOCTOSHHAS CTENIEHb OKUCIIECHUS.

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

npasuvHult omeem 1,5.

Obocnosanue:Ha eéneuinetl 31eKmpoHHOU OpOUmManu y Kauus Haxoo0umcs
MONILKO 0OUH IEKMPOH , NOIMOMY OH MOJACEM 0MOaA8amy €20 U
nposaeiame cm ok +1, y kanvyus 2 21KMpoHa OH MOdicem omoasamao
MONILKO 2 27IeKMPOHA U NPOABIAMb CM OK +2.

OIIK-2.V.1

11.

[IpounTaiiTe TEKCT U 3aNUIINUTE Pa3BEPHYThHIH 00OCHOBAHHBIN OTBET.
Jlaiite onpeneneHne raTbBaHUYECKOro AIEMEHTA.

Omanon omeema: I anb8anHuyeckuli snemenm, dmo ycmpoucmaea, npu
NOMOWU KOMOPO20 XUMUYECKAs IHEP2UsL NEPEXOOUM 8 DIIeKIMPUUECKYIO
3a C4ém OKUCTUMENIbHO-80CCMAHOBUMENILHO20 npoyeccd. Ycmpoucmeo
npedcmasisem coooll 08a 21eKmpo0a MemaiiudecKux, 31eKmpoium u
anekmpoaumuyeckul Kuoy. Ha anexkmpooe (kamoode) npomexaem

OIIK-1.V.1




npoyecc 60CCMAHOBIEHUsL KAMUOHO8 Ha 2leKmpoode( aHooe)npoyecc
OKUCTeHUs MemaJiid.

12.| IlpounTaiite TEKCT, BEIOEPUTE MPaBHIBHBINA BapuaHT oTBeT U 3anummure | OIIK-1.Y.1
apryMeHTbl, 000CHOBBIBAIOIINME BHIOOP OTBETA.
3aKoH, KOTOPBIH INIACUT, YTO KOJUYECTBO Ia3a, pACTBOPEHHOIO B
KHUJKOCTH, MPOHOPIIMOHAIBHO €r0 MaplIualbHOMY JaBICHUIO!
a. 3akoH JlanbTOHA
b. 3akown I'eii Jlroccaka
C. 3akoH ['enpu
d. 3akon Payis
NpaGUNbLHBIL OMEem C.
Obocnosanue omsema. 3aKoH, no KOMOPOMY Npu NOCMOSIHHOU
memnepamype pacmeopumocms (KOHYeHmpayus) 2a3a 6 OaHHOu
HCUOKOCIU NPAMO NPONOPYUOHATILHA OABNEeHUI0 2MO020 2A3d HAO
pacmeopom .onucam aneauickum xumuxkom Y. I'enpu 3axon npucooen
JUWD OJI51 UOCATIbHBIX U NPEOeNbHO Pa30a6/IeHHbIX PACMBOPO8 U
negvicoxkux oasnenuit. Cm = K P, K — koncmanma I'enpu, -P-
napyuanvroe oagnerue, Cy — MONAPHAS KOHYESHMPAYUSL.
13.| I[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIICOBATEILHOCTh BO3PACTAHHMS
3HaueHus: PH WX BOJHBIX paCTBOPOB AJSl CIEAYIOIINX BEIIECTB:
1. Cynbdar xenesza(lll)
2. Hutpat nutus ,
3. Cunukar Kanus,
4. Cepnas kucnota
Ipasunvnoiti omeem: 4 —1—2—3.
14.| IIpounTaiite TekcT U ycraHoBuTe cooTBercTBUE. K kaxmoi mosunmu, | OIIK-1.Y.1
JAHHOW B JIEBOM CTOJNOIE, MOA0EpUTE COOTBETCTBYIONIYIO MO3UIIMIO B
IIpaBOM CTOJIO1IE
a......3s23p%3d! 4s24p°4d° 1. Sc,
b....... 4524p%40195525p35(° 2. Ge,
d........ 4s%4p%4d° 3. Sb,
T 3s23p23d° 4. Si
IIpasunvHolil omseem:
a b d e
1 3 2 4
15.| IlpounTaiite TeKCT, BBHIOEpUTE TMpaBUIbHBIE BapuaHThl oTBerta u | OIIK-1.V.1

3aMUIIUTe apryMEHThl, 000CHOBBIBAIOIINE BHIOOP OTBETOB.

@opmyael UIsl pacdeTa U3MEHEHMs SHTAIbIIMM U JHTPOIUMU B XOJE
XUMHUYECKOHN peakiiny, poTeKaromei mo ypapaenuto 2A + 3B = C + 4D,
UMEET BUJL: ...

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

peakumn




d. AS® = (Sc +4 Sp) - (2 Sa + 3SB);

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

Ipasunvnviti omeem: b, d.

Obocnosanue omsema.: Co2nacHo nepeomy u 6mopomy Cie0Cmeuro
3axona I 'ecca mennogou 3¢pgexm Xum. peakyuu pager cymme dmaavnuil
NPOOYKMOS8 peakyuu ¢ y4émom CmexuomMempuieckux K03 duyuenmos
MUHYC CYMMA IHATbNULL UCXOOHBIX EUeCME C YUEMOM
cmexuomempuyeckux ko3gouyuenmos. /s sumponutinoeo sgpgexma
AHANI02UYHO.

16.

[IpounTaiiTe TEKCT M 3aIUIIUTE pa3BEPHYTHI 00OCHOBAHHBIN OTBET.
JlaiiTe onpeneneHrue pacTBopa, yKaxKUTe CBOMCTBA PACTBOPOB U
CHOCOOBI BBIPQXKEHUSI KOHLIEHTPALIUH.
Omanon omeema: Pacmeop-3mo 00HOPOOHAsS. 20MO2EHHASI CUCEMA
cocmosawas Uz pacmeopumelns pacmeopeéHHo20 eeulecmsd u npooyKmo8s
ux ezaumooeucmeust. (Uonvl, moaekyivt) OCHOBHOU XapaKmepucmuKoll
pacmeopa ssnsemcs e2o cocmas. Cocmas onpeoessiemcs
KOHYEHMPAyUsAMU:

m

=M 100% C, =2
m_ MV MY
p—pa YWMOJAIPHAA. !
m

npoyenmnas: C

%(macc)

Cy = -
HOPMANbHAS M-V

sewecmea

C,= monw | ke
MO-]Zﬂ]ZbHaﬂ : M seujecmed ’ mpacm(i()pum&m

OIIK-1.V.1

17.

[IpounTaiite TekcT, BEIOEPUTE MPABUIIBHBIN OTBET U 3alMILINTE
apryMeHTbl, 000CHOBBIBAIOIIME BEIOOP OTBETA, BEIOEPUTE BbIpAaXKEHUE
JUISL KOHCTAHThl PABHOBECHS CUCTEMBI OOpaTUMBIX peakluil 1Jis
CJIEYIOLLErO ypaBHEHUs
2N2(r) + O2(r) < 2N20 (1)
__INOF - INO]
[N,I'[0,] [N ][O, ]

o kNI L INOT
[N,OJ [N, J*
Ilpasunvruviti omseem: a
ObocHosanue:ons nobou cucmemor:aA+bB—>cC+dD, Cozracro
KUHeMU4eCKOMY YPAGHEeHUI0 NPAMOLL peakyui: v =K -C* -Cle

H
D= F. Nc . CMo V=1
v=k CC CD ’, 8 MOMEHM HACMYNJIEHUSA PABHOBECUS] v v

K-C*-Cge _k-Ck-Cl %=K,

0o0paTHOM:

Taxum obpazom :

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

OIlK-2.3.1

18.

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

OIIK-2.3.1




a. 0,1mponientHass  b. 0.1monspHast

c. 0.1nopmaneras  d.0.1 MonsTbHas

3anuimMre  COOTBETCTBYIOIIYIO — IOCJICIOBATEIbHOCTh OYKB  ClieBa
HAarpaso.

Ipasunvuviti omsem: a,c,d,b

19.| IIpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE. K Ka)X0 MO3HIINH, OIIK-2.3.1
JTAHHOU B JICBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIILYIO TIO3HUIIHIO B
npaBoM ctoJione. Onpenenure 1BET HHAUKAaTOpa - peHondTaneHa
a. KBr 1.ManuHoBBIN
b. NaOH 2.becuBeTHbli
c. LiCl 3. Kénrerit
d. Na;CO3 4. Cunuit
NPABUNIbHLIU OMBEm
a b c d
2 1 2 1
20.| IIpounTaiiTe TEKCT, BEIOEPUTE MPABHIILHBIC BAPUAHTHI OTBETA U OIIK-2.3.1

3aMUIIATE ApTYMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB. YKaXKUTE
raJIbBAHMYECKUE JIEMEHTBI, KOHIICHTPAIUs COJIcH paBHa | MOJIB/I, B
KOTOPBIX CBUHEII BBITTOJHIACT QYHKIIUIO aHOIA:

a. MenHo-cBUHIIOBBIM  C. CBUHIIOBO- HUKEJIEBBIN

b. CBuHIOBO-IIMHKOBBIN 0. CBUHIIOBO-CepeOPSHbBIN

Ipasunvnviti omeem. a, d .

Obocnosanue omseema. J[ns onpedenenus anood, HeodxXooumo
paccuumams pagHOBeCHblU INeKMPOOHbLL NOMEYUdl No YPaGHEHUIO
Hepucma, yuumwisas, umo konyenmpayuu conetl 00UHAKOBble, MONCHO
UCNONIb3068aMb CMAHOAPMHDBILL 2JIeKMPOOHBIN NOMEHYUAI, |

0 _ 0 0 . 0 0
Pz ini = -0,25B Doz sy < Peyzricur Poveipp < Pag1ng
(of\qug =+0,799B (pgnp/Zn =-0,763B (/)guz*mu =+0,337B

gngz*/Pb =-0,126B gDr?n“/Ni =-0,258

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

NeKMPOOHbLL NOMEHYUA DOJlee INeKmMPOoOmpUyameibHulll, Oyoem
8bINOHAMb DYHKYUIO AHOOA.




21.

[IpounTaiiTe TEKCT U 3aUIIUTE Pa3BEPHYTHII 00OCHOBaHHBII OTBET
Ornpenenenne, 4To ABJISIETCS KPUTEPUEM IIPOTEKAHUS PEAKIIUN

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

Dmanonuwiil omeem: IK30mepmuyecKas peakyus no YClo8ur, mo eciob
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 lubbca, AS mooxcem
uUMemb BeIUYUHY U NOJONCUMETbHYIO U OMPUYAMETbHYI, HO YCI08Ue

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

OIIK-2.3.1

22.

IIpounTaiite TEKCT U ycTaHOBUTE cooTBeTcTBUE. K KaXkaoi mo3umuu,
TAHHOH B JIEBOM CTOJIOIE, TOAOEPUTE COOTBETCTBYIONIYIO MTO3UIIMIO B
paBoM crodue. [l peakuuu npu 1aHHBIX YCIOBUS BO3MOXKHO
IIPOTEKaHUE:

a. AH>0, AS<O0; 1. B mpsAMOM HarpaBJICHUH .
b. AH<0, AS>0; 2. B 00paTHOM HamIpaBIICHUHU.
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.V.1

23.

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

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

a. BHYTPEHHEU dHEPruu;

b. sHTanBINY;

C. sHepruu ['n66c¢a;

d.3HTpOIHH.

Omesem: b.

Omeem: Tennogou 3¢pgpexm xumuueckou peaxyuu onpeoesnsemcs
coanacHo nepsomy 3akony mepmoounamuxu. AH = AUHPAV,
C1e006amenbHO Omeem: IHMAanIbnuU.

OIIK-1.V.1

24.

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

a.Mg | MgCl; || FeSOq4 | Fe

b.Fe | FeClz || NiClz | Ni

C.Al| AICIs || FeClz | Fe

d.Fe | FeSOq || CuSO4 | Cu

OIIK-1.V.1




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

nomeyuail Komopoczo bonee 3]l€Kmp0nO]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 COOTBETCTBHE. K Ka»q0il MO3ULIMH,
JAHHOW B JIEBOM CTOJIOIE, MOJ0EpUTE COOTBETCTBYIOIIYIO MO3UIUIO 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.V.1

26.

[IpounTaiiTe TEKCT U 3aNUIINUTE Pa3BEPHYThIH 00OCHOBAHHBIN OTBET.
[Tpu srekTponn3e BOTHOTO pPacTBOpPA, MEPEUMCIICHHBIX HIKE, Ha
WHEPTHBIX AJIEKTPOJIaX BBIACISAIOTCS TOJIBKO BOAOPO M KHUCIOPO.
a.ZnCly;  b.KF; ¢.ZnSOs; d.KClI;

Omanon omeema: Snekpoaus, 3mo npoyeccol, npomexKaouue Ha
IeKMPOOax npu NPOXOHCOEHUU HOCMOIHHO20 INIEKMPULECKO20 MOKd.
Convb, 00pazosannas akmueHbIM Memaiom, JeKMpPOOHbIll NOMEHYUA
Memaia menviie 1eKmpoOnslll. NOMEHYUALd 6000po0a u3 800wl ( -
0,76B), nosmomy na kamooe occmanasiusaemcsi 6000poo u3 600vl, Ha
aHoOe OKUCTAeMCS KUCIOPOO U3 800bl, MAK KAK INEeKMPOOHbILL

0 o
nomenyuan pmopa ¢, =+2,6B> uem onexkmpoouslii nomenyuan
2

KUCZI0pOOa U3 600bl (0320,02 =+1,368

Tpasunvhwiii omsem: b

OIIK-1.V.1

27.

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

a. NaxSOq; b. CdSOqs ;
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-2.V.1




28. . OIIK-2.V.1
[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIEA0BATENBHOCTD

paspsKCHU BEIICCTB HA KATOAC IMPH MPOXOKIACHUHA ITOCTOSIHHOI'O
QJICKTPHUYCCKOI'0 TOKA JJIsA CIICAYIOIHNX 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-2.V.1
3aMUIIATE apTYMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB. JIJIs1 3aIUTHI
KaJIMUsI OT KOPPO3UHU BO BIIAYKHOM BO3JIyX€ B KAYECTBE KATOTHOTO
MTOKPBITHS MOKHO MCIIOJIb30BATh ...

a. Al; b. Mn ;

c.Co; d.Cu

Ipasunvuviti omsem: ¢, d.

ObocHosanue: KamoOoHvbim nOKpbimuem Moxicen CIyIcums Memalli,
NEKMPOOHBIL NOMEHYUAT KOMOPO20 Doiee dNIeKMPONOLONCUMETbHDLLL
yem 3auunaemolil Memai, CO2IACHO MAOIUYbl CMAHOAPMHBLX
INEKMPOOHLIX NOMEHYUAL08 boJlee INeKMPONONOHCUMENbHbLE
nomenyuanvl, y memannos: ¢. Co, d. Cu

30.| [IpounTaiiTe TEKCT M yCTAaHOBUTE COOTBETCTBHE. K KaXk 101 O3HIINH, OIIK-2.V.1
JIAHHOM B JIEBOM CTOJIOIIE, IOJJ0EPUTE COOTBETCTBYIOLIYIO TO3HUIIMIO B
npaBoM cronbue. TemnepaTypHbiii KO3(D(GUIIMEHT peakuy paBeH 3 KaK
U3MEHUTCS CKOPOCTh XUMUUECKOM peakluu, eciu TeMIeparypy

W3MEHHTD:
a. moBbICHTH Ha 40° 1. 287 pazt
b.monmsuTs Ha 40° 2.421 pa3t
C.HOBBICUTH Ha 55° 3. 81pasz?
d.nmoBsicuTH Ha 30° 4. 27 pa3?
5. 8lpaz]
NPABUNLHBIL OMEem.
a b c d
3 5 2 4

Ilpumeuanue: Cucmema oueHUBAHUS MECMOBLIX 3A0AHUIL:

1 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C 6LIOOPOM O0OHO20 6EPHO20 OMEEMA U3 Hemblpex
NPEONONCEHHIX U 0OOCHOBAHUEM 6blOOPA CUUMAEMC sl 6ePHbIM, eClU NPAGUILHO YKA3AHA YUPpa U npugeoeHvl
KOHKpEemHble ap2yMeHmbl, UCNOab3yemble npu 6vlibope omeema. Ilonnoe coenadenue ¢ 6epHbIM OMEEMOM
oyenusaemcs 1 6anniom, Hesepuviil omeem unu e2o omcymemsue — 0 6annos.

2 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C 8bLOOPOM HECKOILKUX 8APUAHMOE OMEEMA U3 NPeOdlONCEHHBIX
U pasgepHymviM 0OOCHOBAHUEM 6bIOOPA CUUNAEMCS BEPHBIM, €ClU NPABULLHO VKA3AHbL YUDPLL U NpUseoeHsl
KOHKpEmHble apeyMenmbl, UCNOAb3yeMble npu 6vlbope omeemos. Iloinoe cosnadenue ¢ GepHbIM OMEEMOM
oyenusaemcs 1 bannom, eciu donyuenvl owuodKy umu omgem omcymcemeyem — () 6annos.

3 mun) 3adanue 3aKpLimozo muna Ha YCMAHOGIEHUE COOMGEMCMBUS CUUMAEMCS GEPHbIM, eCiu
VCMAHOBIEHbL 6Ce COOMBEMCMEUsL (NO3UYUU U3 OOHO20 CMOAOYA BEPHO CONOCMABIEHbL C NOUYUSIMU OPY2020
cmoabya). Ilonnoe coeénadenue c 6epHbIM omeemom oyeHusaemcs 1 6aniom, He@epHblll Omeem UlU e2o
omcymemeue — ) 6annos

4 mun) 3adanue 3aKpvLIMO2O MUNA HA YCMAHOBLEHUE NOCIe008AMENbHOCHIU CHUMAEMC sl GePHbIM, eClU
APABUILHO YKA3AHA 6Csi nociedosamenvHocms yugp. [loanoe cosnadenue ¢ eepuvim omeemom oyenusaemes 1
bannom, eciu oonyujervl outubKy unu omseem omcymemeyem — () 6annos.

5 mun) 3aoanue omxpevimoco muna ¢ pazeepHymviM OMEEMOM CUUMAEMCS BEPHLIM, eClu Omeem
cosnadaem ¢ SMAIOHHLIM RO cOOepIicanuio u norHome. Ilpasunvholii omeem 3a 3adanue oyenusaemcs 6 3 baua,
ecnu donyujena oona owuoka \ Hemounocms \ omeem npasunbHbLiL, HO He NoaubL - 1 bann, ecau donyweno bonee 1
owubxu \ omeem nenpasuivhwill \ omeem omcymemeyem — () 6ain08.




[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYaIOUIMXCS 3a04YHOM (HOpPMBI
00yueHus1, mpeacTaBiIeHbl B Ta0mie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX padOT

Ne i/m [TepeueHb KOHTPOJIBHBIX PAabOT

1 DHepreTuka XMMHYECKHUX MPOIIECCOB

1.1 Pacuet TermnoBbIX 3Q(PEKTOB XUMUYECKHIX PEAKIINHA ¢ UCIIOJIb30BAHUEM
CTaHJIaPTHBIX TEPMOJUHAMUYECKUX (YHKITHIL.

1.2 DrieMeHThI XUMHYECKON TePMOJIUHAMUKH, PACUET SHTPOIIUHU, YJHTAIBITNH, SHEPTUU
I'u606ca , mepBeIif 1 BTOPOM 3aKOH TEPMOIMHAMHUKH.

2 Xumunueckasi KHHETHKa

2.1.MexaHu3M XUMHUYECKON peaKiuu

2.2.CKopoCTh XMMHUYECKOH peakuuu

2.3.BausgHue KoHIeHTpaluu peareHToB. OCHOBHOM 3aKOH KUHETUKHU
2.4 BnausHue TeMiieparypbl. JHEprusl akTUBALlMU Ipoliecca.

2.5. Biiusnue karanuzatopa. [Tonstue o karanuse

2.6. XUMHUUYECKOE paBHOBECHE.

3 Ctpoenue atoma
3.1.KBaHTOBO-MEXaHUYECKAsI MOJIEIb CTPOEHHUS aToMa.
4 [lepuonnueckuit 3akoH. [lepnoAMYHOCTH CBOMCTB XUMUYECKUX DJIIEMEHTOB U UX
COCIMHEHUM.
5 Xumnueckas cBa3b. CTpoeHHE MOJIEKYJ CTPOEHUE TBEPAOTO BEIIECTBA.
6 DJIeMEHTHI XUMHH MOJYIPOBOJHUKOB
7 PactBopBI, 1uctiepcHbIE CHCTEMBI, CITOCOOBI BRIPAYKEHUS COCTaBa PACTBOPOB.

TepMOI[I/IHaMI/I‘ICCKI/Ie XapaKTCPHUCTUKHU ITIpoHecca 06p830BaHI/I${ PacCTBOpPOB. CUJIBHBIC U
cia0Oble SJICKTPOJIMUTBI, MOHHBIC PABHOBCCHUA B BOAHLIX paCTBOpax, MPpOU3BCACHUC

PacTBOPUMOCTH
8 DNEeKTPOAHBIC MTOTEHIHANA . DIIEKTPOABMIKYIIINE CHUJIIBI.
9 DnexTponus

10 Kopposus metannos

11 DU3NKO-XUMHUYECKUE CBOWCTBA IOJUMEPOB.

10.4. Meroguueckue  Marepuaibl,  ONPEACNSAIONIMEe  MPOIEIyphl  OICHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOMMX J3Tanbl (HOpMUPOBAaHMS KOMIIETEHLUH, COAep)Karcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [VYAIIL, peraMeHTHpyOmUX MOPSIAOK U IHpOLEAypy
IPOBE/IEHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluu 00ydaromuXxcs
I'VAIL

11. Meroauveckue yka3aHus A 00yUJarOIIUXCS 110 OCBOCHUIO JUCITUTUTHHBI

[lenpl0 OUCHMIUIMHBI SBISETCS — TNOJY4YEHHE CTYACHTAaMH HEOOXOJUMBIX 3HaHUM,
YMEHHUI 1 HaBBIKOB B O0JIACTU XHWMHH, YTO MO3BOJUT MM YCIIEIIHO pelIaTh TEOPETUUYECKUE U
MpPaKTUYECKHE 3aJaud B 00JIacTH pa3pabOTKU U BHEAPEHUU MEp I10 MOBBIIIEHUIO KauecTBa
npoaykiuu. OOydaroniyecss JOJDKHBI OCBOUThH JUCIHMIUIMHY Ha YPOBHE, MO3BOJISIOIIEM WM
aHaJIM3UPOBaATh, 00001IaTh ¥ (GOPMYITUPOBATH 3aKOHOMEPHOCTH IMPOU3BOJICTBEHHBIX MTPOIIECCOB
C LIENIBI0  JOCTHXKEHHST X ONTHUMAJIBHOM cTeneHW mnopsaka. KoHTponupoBaTh KauecTBO U
MIPOBOAMTDH UCIIBITAHUS MPOIYKIUH, paboT u ycinyr. HeoOxoaumele 3HaHUS A7 PELLIEHUS 3THX
3aja4 MoJay4yaloT 1o oOpazoBaTenbHON mporpamme Gakanaspa 27.03.01 «Crannapruzanus u
METPOJIOTHS




11.1. Meroauyeckue yKazaHus s OOYYaroIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuana

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
rIy0OKOe W SICHOE HW3JIOKEHHE ydeOHoro marepuana. Ha3HaueHUE COBPEMEHHOW JICKIIMH B
pamMKax JUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
dyHIaMEHTAIBHBIX MPOOJIeM AUCHHMIUIMHBI, METOJOB HAYyYHOTO IIO3HAHWS, HOBEHIIMX
JOCTHKEHUI HaydyHOM MbIcnu. B yueOHOM mporiecce JIEKIHUsS BBIIOIHSAET METOJ0JIOTHYECKYIO,
OpPTraHHU3AIMOHHYI0 U MHPOpMaIMoHHYIO (GyHKIMU. JIEKIus pacKphIBaeT MOHATHHHBIN ammapat
KOHKpETHOH oO0jacTu 3HaHUA, €€ MpoOJeMbl, AaeT LEeJIbHOE MPEJCTaBICHHE O AUCHUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMHU AUCIUILTTHAMH.

[InaHupyemMble pe3yibTaThl IPU OCBOSHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aHUMOCBA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX ONpPEETAETCS 1EJIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOM TEME;

— TIOJy4Y€HHE OIBITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATEIIEM;

— pa3BuTHE MNpOo(ecCHOHATBHO-IEIOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIICHHS.

— TOSIBJICHHE HEOOXOAMMOTro HHTEpECa, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbHOU paboThI;

— TIONyYeHWE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHUS HAYKH W TEXHUKU U O
MPOTHO3€ UX Pa3BUTHS Ha ONMKaMIINe TOIbL;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACIATH TIJIaBHbIE MBICTU U
MOJIOKCHUS, TPUXOJAUTh K KOHKPETHBIM BBIBOJIaM, IOBTOPSATH WX B Pa3IMYHBIX
bopMynupoBKax);

— TOJy4YeHHUE TOYHOTO MOHMMaHUs BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JleKIMOHHBI ~ MaTepuad MOXKET COMPOBOXKAATHCS JEMOHCTpaluell ClalgoB U
WCIIOJIb30BAaHMEM pa3aTOYHOrO MaTepuaja IMpH IPOBEIECHUU KOPOTKUX AHCKycCUH 00
OCOOCHHOCTSIX MPUMEHECHHSI OT/ICIBHBIX TEMATHK I10 JTUCIUTIINHE.

CrpyKTypa npeaocTaBieHus JEKIIHOHHOTO MaTepuana:

— JIEKIIUU COTJacHo pasnenam (tabmn.3) u temam (Tabdi.4).

— Bcerymienne — bacTh JIeKIWHM, IeNb KOTOPOW - 3aMHTEPECOBATh W HACTPOWTH
ayJIMTOPHIO HAa BOCIIPHATHE yU4eOHOrO MaTepuaia. B ero cocraB BXOAsT: (HOpPMYITHPOBKA TEMBI
JICKIIMU, XapaKTEepHCTHUKA ee npoecCHOHANBPHON 3HAYMMOCTH, HOBHM3HBI M CTENEHU
W3YYCHHOCTH, IEIM JIEKIWW;  W3JI0KEHWE IUIaHa JISKIMH, BKIIFOYAIONIETO HAMMEHOBAHUS
OCHOBHBIX BONPOCOB, TMOAJIEKAIIUX PACCMOTPEHUIO HA  JICKIIHH; XapaKTepUCTHKA
PEKOMEHIyeMOM JIMTepaTypbl, HEOOXOAMMOW JJIi OpraHU3AIMH CaMOCTOSTEIbHOW pPabOThI
CTYJICHTOB; PETPOCIEKIHUSI-HAIOMIUHAHUE O BOIPOCaX, PACCMOTPEHHBIX Ha MPOIUION JEKIIUH,
CBS3b WX C HOBBIM MaTepHalioM, yKa3aHHE Ha €ro pojb, MECTO W 3HAYCHWE B JIAHHOUN
TUCITUIIIMHE, a TAaK)Ke B CUCTEME JPYTUX HayK.

— OcHOBHas 4acThb - H3JIOKEHHE COJICpPXKaHHUS JIEKIMH B CTPOTOM COOTBETCTBHH C
MPEUIOKEHHBIM TUTAHOM. BKITIOYaeT pacKpbIBAIOIMIANA TeMy JIEKIUHA KOHIENTYaIbHBIA U
dakThyeckuil MaTepuan, €ro aHalu3 U OICHKY, pa3IUYHbIE CHOCOOBI apryMeHTAallud H
JTIOKA3aTeJIbCTBA BBIJIBUTAEMBIX TCOPETHICCKHIX TTOJIOKEHUH.

— 3akioveHwe - TOJBEIeHHE OOIero wuTora JIeKIuU, 0000IeHne Marepuana,
(dbopMyIIHpPOBKa BBIBOJIOB 10 TEME JIEKIIUU; OTBETHI Ha BOIPOCHI CTY/ICHTOB.

— Jlng Hajgmexamiero OCBOCHUS Kypca XMMHUH UCTIONB3YIOTCS CIICIIUANbHbBIE HATIISTHBIC
Cpe/ICTBa, C MOMOIINBIO KOTOPBIX MOXHO TIE€pelaBaTh CTyJCHTaM HH(OPMAIUIO O BEIIECTBAX,
00BeKTax W CymecTBe (PU3MUECKMX W XUMHUYECKHX MpeBpamieHuil. J[eMOHCTpalus OMBITOB,
MOJICTTH KPUCTAJUTMYECKUX PEMIETOK, TAOJUIBI W IIAKAThI ¢ SHEPreTHYCCKUMH JTHarpaMMaMHu
00pa3oBaHUs MOJIEKYJI, peaKIMii ¢ KaTaau3aTopamMu U 0e3 HUX U T.1I.

— Ocy1ecTBiIeHHEe KOHTPOJS 32 BEIEHUEM CTYJACHTaMU KOHCIEKTa JIEKIIUN; OKa3aHHe
CTyJICHTaM TIOMOIIM B BEICHWUW 3alWCH JICKIHH (AaKIICHTUPOBAHWUE H3JIOKEHUS Marephalia
JICKIIMHU, BBIJEJICHUE TOJIOCOM, WHTOHAIMEW, TeMIIOM peud Hambosee BaKHOW uHpopmammw,
WCITOJIb30BAaHUE T1ay3 VIS 3aIMUCH TAOJHII, CXEM)




11.2. Meroauyeckue yKa3zaHUs HJIs OOYYalOIIUXCS I10 BBITOJHEHHUIO J1AOOPATOPHBIX
pabor

B xone BeimonHeHus m1a0opaToOpHbIX padOT oOydamImuics JOHKEH YIiayOuTh W
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOU METOJMKOW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAMUOHHON XapaKTEPUCTUKON OO0y4aromierocs.
Brimonnenue m1abopaTopHbIX pabOT COCTOHUT U3 AKCIEPUMEHTATbHO-TIPAKTHYECKOH, pacdyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

Brimonuenue mabopaTopHbIX pabOT OOYYAIOIIUMCS SIBJISICTCS HEOTHEMIIEMOW YaCThIO
U3YYCHUS JUCLUIUIMHBI, ONIpENeiseMOol Y4YyeOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreYnBarOIINM PEIICHUE CIICAYIOMNUX OCHOBHBIX 33/1a4 00y4Yaroerocs:

— npuoOpeTeHHue HaBBIKOB HCCIEIOBAaHUSA IMPOIECCOB, SIBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKaXxX JaHHOW AUCIUIUIMHBL,

— 3aKperuieHUe, pa3BUTHE W JCTANIM3allMsi TEOPETHUYECKUX 3HAHWUM, IMOTYYEHHBIX Ha
JCKIUSX;

— TOJTy4YeHHUE HOBOM MH(OPMALIMH 110 U3yYaeMOU JUCIUILTUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajanue ¥ TpeOOBaHUs K MPOBEACHUIO JJAOOPATOPHBIX PadOT

3amanue u TpeOOBaHUS K BBHINOJHEHHIO JA0OPATOPHBIX pabOT TpPUBENEHHI B
METOJIUYCCKIX YKA3aHUSX !

- Xumus : XUMHYECKUE PEAKIINH, BBI3BIBAIONINE JICKTPUICCKHIA TOK, DJICKTPOTHBIC
MOTEHLMABl U 3JIEKTPOJBIKYIIUE CUJIBI : [ DIEKTPOHHBIN pecypc] : METOAUYECKHE YKa3aHUs K
BBITIOJTHEHMIO J1aboparopHoit paboter / C.-IletepO. roc. yH-T a’poOKOCM. MPHOOPOCTPOCHHS ;
coct.: }O. C. Hukonaes, T. E. KpsutoBa. - DnektpoH. TekctoBbie aaH. - CII0. : U3n-Bo I'YAII,
2015.- 19c.

- Xumus. TernnoBoit 3¢ ekt (FHTANBINSA) XUMUYECKOW peakuu : [ DIEKTPOHHBIN
pecypc] : MeToanuecKue yKa3aHus K BBIIOJIHEHHUIO TabopartopHoit pabotsl / C.-Iletep0. roc. yH-
T a’pokocM. npubdopoctpoenus ; coct.: T. E. Kpbuiosa. - DnektpoH. TekcToBble AaH. - CIIO. :
Usn-so I'VAII, 2023. - 22 c.

Crpykrypa 1 dhopMma oTdeTa 0 1adopaTopHoii pabore
1. L{enb paboTHLI.

2. JlabopaTopHoe o0opy0BaHUE.
3. Onucanue SKCIIEpPUMEHTA.
4, O6paboTka pe3yabTaToB

TpeboBanus Kk 0(hOPMICHHIO OTYETA O J1a00PATOPHOM padoTe

TUTYyIBHBIN JIMCT OTYETA JOJDKEH COOTBETCTBOBATH MIA0JIOHY, IPUBEICHHOMY B CEKTOPE
HopMmatuBHOM nokymenrtaruu ['Y AIT https://quap.ru/regdocs/docs/uch

OdopmieHre OCHOBHOM 4YacTW OT4YeTa JOJKHO OBITh O(OPMIIEHO B COOTBETCTBUU C
['OCT 7.32-2017. TpeOGoBaHus NpHUBEIEHBI B CEKTOpe HOpMAaTHBHOM nokymeHTauuu [YAII
https://guap.ru/regdocs/docs/uch
[Ipu ¢opmMupoBaHHM CIHUCKA MCTOYHUKOB CTYJACHTaM HEOOXOIMMO pPYKOBOJCTBOBAThHCS

tpeboBanusimu crangapra ['OCT 7.0.100-2018. Ilpumeps!l odopmiieHUsI crHcKa HCTOYHUKOB
NPUBEICHBI B CEKTOpe HOopMmaTuBHOW mokymenrtaruu ['YAIL https://guap.ru/regdocs/docs/uchl.
BrImoHeHbI HEOOXOIUMBIE PACUETHI.

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

w

CI[CJ'IE[HLI BBIBOJbI.
4, BrinonHeHsl KOHTPOJIbHBIC 3aJlaHH HA TEMY J'Ia60paT0pH01>i pa6OTLI.


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

11.3. Metoauueckue yka3zaHus JUiss OOyYarOIIUXCsl TIO MPOXOXKICHUIO CAMOCTOSATEIHHON
paboThI

B Xoze BBINIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, O0YJAIOIIUIICS BBIMOIHSAET PadoOTy MO
3aJ]aHHUI0 W TIPU METOJMYECKOM PYKOBOJICTBE IpErojiaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

B mporecce BBINMOJHEHUS] CaMOCTOSITENILHOW paboThl, y oOydwaromerocs (GopMHUpyeTcs
1eecoo0pa3Hoe IAHUPOBaHUE Pabodero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHMM M CHUCTEMAaTH3allMM TMPUOOpETAEMbIX 3HAHHI, OOECIICUYMBACT BBICOKHMA
YPOBEHb YCIIEBAEMOCTH B IMEPUOJ OOYUYEHHS, IMOMOTaeT TOJYyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHATIBHOTO YPOBHSI.

MeToaudyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00yYaromnXCsl SBISIFOTCS:

—  y4eOHO-METOAMYCCKUI MaTepual o aucuuiummae. (16 8,9.)

METOJIMYECKUE YKa3aHUs MO BBIMOJHEHHIO KOHTPOJIbHBIX padoT. Cchulka Ha MaTepuabl
HEOOXOIUMBIC JJIs BBITIOJTHEHHS KOHTPOJIBHOU PabOTHI:

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

—  Marepuajbl MPEJAOCTBICHBI B JINYHOM KaOWHETE CTYACHTA
B x0/1¢ BBIMOTHEHHS CAMOCTOSATEIHHON PaOOTHI, 00YUAIOIIHIACS BBITIOIHSIET KOHTPOJILHYIO
paboTy, a Tak e BOIPOCHI ISl CAMOCTOSTEILHOM MPOBEPKKM 3HAHUI HAXOAATCS B y4eOHO-
METOJIUICCKOM MTOCOOMH, BBUIOKCHHON B JIMYHOM KaOWHETe y 00ydJaromiero mo 3a09Hoi ¢opme.
O6mas xumust: yaeono-meroa.nmocooue / T.E. Kpoutosa . —CI16.:I'YAII, 2016-98c. (¢
KOHTPOJIbHBIMU 33 TaHHUSIMH )

11.4. Meroauyeckue yKazaHus i1 OOydYaroUMXcsi 1O MPOXOXKICHUIO TEKYIIETo
KOHTPOJISl yCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIIEBAEMOCTH IIPENYCMAaTpUBAECT KOHTPOJb KayeCTBA 3HAHUMU
00yyaroImuxcs, OCyLIECTBISEMOIO B TEUEHUE CEeMecTpa C IIeJbI0 OLEHMBAHUSA XO0Jla OCBOEHUS
JTUCIUIUINHBI.

B Teuenne cemecTpa CTyIEHTHI:

-BBIIIOJIHAIOT ~KOHTPOJIbHYIO paboTy, B pe3yjbTaTe IMpOBEpPKE, KOHTpOJIbHAs pabora
JIOJDKHA OBITh 3a4TEHa 10 aTTeCTaluu

- 3AIIUIIAIOT JIA0OPATOPHBIE PAOOTHI

- BBIMOJIHAIOT 33JJaHUs Ha TeMy J1abopaToOpHOM paboThI
Jlnist TeKyIero KOHTPOJISl yCIIeBaeMOCTH MCTIONB3YIOTCS TECTHI, IIPUBE/ICHHBIE B TabmuIe 18

11.5. Meroauyeckue ykazaHusi AJisi 0OyYaroUIUXCsl MO MPOXO0XKICHHUIO MPOMEKYTOUHOM
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTanusi  OOy4alOIUXCS  TMPEAYyCMaTpUBAaeT  OlLICHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB OOyueHus mo AucuuriinHe. OHa BKJIIOYAeT B
cedst:

— 1uddepeHIMpPOBaHHBIM 3aueT — 93T0 (opMa OLEHKUM 3HAHUHM, TOJIyYEHHBIX
00y4aromuMcs IpU U3yUYE€HUU JUCIUILIMHBL, TOCEIIEHUH JIEKIUM, BBIOJHEHUHU J1a00paTOPHBIX
paboT, KOJJIOKBUYMOB, OTBETa TEOPETHUECKOr0 MaTepuasia Ha 3auéTe ¢ OLIEHKOH  «OTIMYHOY,
«XOPOLLOY, «YIOBICTBOPUTEIILHO», «HEYIOBIETBOPUTEIILHOY.

B Teuenne cemectpa cTyaeHTy HeoOxoauMmo crnaTh He MeHee 50% mabopaTOpHBIX paboT,
IPEJOCTaBUTh OTYET 110 KOHTPOJIbHOW padoTe, BBIOJHUTH TeCTUpoBaHus B cpeae LMS He Hmke
OLICHKHU "yIOBIETBOPUTENBHO". B ciydyae HEBBIITOTHEHUM BBIMIEU3JIOAKEHHOTO, CTYAEHT, MpPH
YCHEIIHOM TPOXOKJIEHUH TPOMEXKYTOUHOM arrectanuu B ¢opMme aud.3auera, HE MOXKET
MOJIYYUTh aTTECTALIMOHHYIO OLIEHKY BbIIIE "XOpOomIo".


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

Cucrema OLIEHOK P MPOBEACHUHU TEKYLIErO0 KOHTPOJIS U MPOMEKYTOYHOU aTTECTALIMU
OCYLIECTBJISIETCS. B COOTBETCTBUU C PYKOBOASIIMM JOKyMeHTOM opranuzauuu PJIO I'VAIL
CMK 3.76 «IlonoxxeHue o TEKyIIEM KOHTPOJE YCIIEBAEMOCTH M MPOMEXKYTOUYHOM aTTECTALMU
CTYJEHTOB M acCIMpaHTOB, OOydYarolMXcs 10 OOpa3oBaTENbHBIM I[pOrpamMmaM BBICILIETO
obpaszoBanus B 'YAID» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.

Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JUCIUIUIMHbI

JlaTa BHeCeHUS

. Jlata u Ne
U3MEHECHUU U Tloanuce
N o . MPOTOKOJa
JIOTIOTHCHUH. Conepxanne U3MEHEHHUH U JJOTIOJTHEHUI saceanus 3aB.
Iloanuce BHECHIETO kadempoit
kadeaps

N3MCHCHU



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

