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1. IEJU U 3AJJAYM OCBOEHMS JUCLUMIIJIUHBI (MOYJIS)

1.1 eab ocBOCHNUSI JUCHUILINHBI (MOTYJIA)

Lenb 0CBOCHMS TUCHUIUTMHBI « XMMHUS» H3YIEHUE TEOPETHUCCKUX OCHOB M OCHOBHBIX ITOJIOKEHHI
XMMUH, Pa3BUTHE KOMIETEHINH B cepe MPUMEHEHHS] METOI0B TEOPETUYECKOTO U IKCIIEPUMEHTAIHHOTO
HCCICOOBAHUS C UCITIOJIB30BAHHUEM (bYHI[aMeHTaJIBHBIX 3aKOHOB XUMHHU.

1.2 3agaun 0CBOEHUS TUCHMILINHBI (MO1YJIs1)

K ocHOBHBIM 3a/1a4aM OCBOCHHS JUCIIUIUIMHBI OTHOCSTCS:

— M3Yy4YCHHE OCHOBHBIX MOJIOKEHHUM U 3aKOHOB XUMUH,

— W3YYCHHE METOJOB aHaju3a, TEOPETUYECKOTO M OKCIEPUMEHTAIBHOIO WCCIIECIOBaHUS |
MOJICIIMPOBAHUS XUMUYECKUX CUCTEM, SIBICHUU 1 IIPOIIECCOB B MPOGECCHOHATBHOM IeATETbHOCTH;

— MPUMEHEHHE OSKCICPUMEHTAIBHBIX METOJOB OIpeaeicHus] (PU3NKO-XUMUYECKUX CBOWCTB
UCCIIETyeMBIX 0ObEKTOB;

— OCBOWTH CIIOCOOBI 0OPAOOTKH M MPEICTABICHUS TOJYYCHHBIX JTAHHBIX M OIEHKH MOTPEITHOCTH
pe3yIbTaTOB U3MEPEHUM;

2. MECTO JUCHHUIIJIMHBI MOAY.JIST) B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBI

YyeOHnas gucruiuiiHa «XUMHUsS» BKJIOYEHA B TEPEYCHb JUCHMIUIMH 0a30BOM  4YacTH,
onpenenstomux HamnpasieHHocTs OIl. JlucuumivHa peanusyercs B COOTBETCTBHU C TPEOOBaHUSIMU
®dI'ocC, OI1 BO u VII.

Jucnurnnuna 6a3upyercs Ha CIeAYyIOIMMNX TUCIUIUINHAX: «Maremarukay, « Du3uka.

Pesynbrarel 00y4eHwusl, MOJIy4Y€HHbIE NP OCBOCHHUH TUCIHUIUIMHBI «XUMUS», HEOOXOIUMBI MPHU
OCBOCHHMH CIICIYIOUIUX JUCHHUIUIMH «JKoyuorus», «MarepuanoBenenuey», «OCHOBbI 0€30MacHOCTH
KHU3HEICATeILHOCTUY, MOATOTOBKE K Mpolieaype 3amuThl 1 3amuta BKP.

PabGouass mporpamma IUCHMIUIMHBI «XUMUS» I WHBAIUIOB W JIMI[ C OrPAaHUYCHHBIMU
BO3MOXXHOCTSIMH ~ 3[I0OpPOBBbSl  pa3pabaThiBaeTCs  UHAMBUAYAJIbHO C  Y4€TOM  OCOOEHHOCTEM
MCUXO(U3UUECKOTO PA3BUTHSA, WHIWBHUAYAIbHBIX BO3MOXXHOCTEH W COCTOSHHUS 3JI0POBBSI TaKHUX
00y4aroImxcs.



3. KOMIIETEHLIUUA OBYYAIOIEIOCSl, §OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUSI JUCLHUIIIUHBI (MOIY.JIS)

[Ipouecc wu3yueHuss AUCHMIUIUHBI «XHUMHS» HampaBlieH Ha (OPMUPOBAHHUE JIEMEHTOB
obmekynpTypHble komnereHimun OK-5 u mpodeccronansubie kommnerenuuu [1K-1 B cooTBercTBUUM €
dI'OC BO um OIl BO mno nanpaenenuto moarotoBku 15.03.05 KoHCTpyKTOPCKO-TEXHOJIOTHUECKOE
obecrieyeHrne MalTMHOCTPOUTEIBHBIX IPOU3BOJICTB

Tabmuna 3.1 — ®opMupoBaHNEe KOMIIETEHIIUN TUCITUTUTHHAMHI

Kon xomnereHuy / HAUMEHOBaHHE CemecTpsl (OPMUPOBAHUS AUCIUIUINHBL
JUCUUIUTAH, (POPMUPYIOLIHX Komnerenunu 6epytest u3 YII mo HarpaBieHHUIO MOJArOTOBKH OakaiaBpa /
KOMIIETEHIIUK COBMECTHO OakanaBpa
1 2 3 4 5 6 7 8
OK-5
Xumus
MarepuanoseneHue
Oxonorus

Bbe3omacHOCTh KHU3HEACATEILHOCTH
O3HaKOMUTENbHAsI IPAKTHKA
IToaroToBKa K MpoOIEAYPEe 3aIUThI U
3amnura BKP

IK-1

Xumus

DKOJIOTHUS

Bbe3onacHOCTh XU3HEACATEILHOCTH
[ToaroToBKa K mpoIEAYPEe 3aIUThI U
3anura BKP

[lepeueHp MIaHUPYEMBIX PE3YJAbTATOB OOYUEHHS IO AUCHMIUIMHE «XUMHS», COOTHECEHHBIX C
IUIaHUPYEeMbIMU pe3ynbTatamu ocBoenus Oll, npencrasien B Tadm. 3.2.



Tabnuna 3.2 — [lepeyeHb MIaHUPYEMbIX Pe3yIbTaTOB 00YyUEHHs 110 TUCIMIUIMHE, COOTHECEHHBIX C IUIAHUPYEMbIMH pe3yibTratamu ocBoeHust OI1

Kon
¥ HaMEHOBaHUE
KOMIIETCHIINH

[Tnanupyemsbie pe3yapTaTbl 00yYEHUs M0 AUCIUTUINHE

OK-5. criocoOHOCTBIO K CaMOOPTaHU3aLuH
U CaMO00pa30BaHUIO

3HaTh: OTACJIBHBIC ACIICKTBI M IIOHATHA
3aKOHOMEPHOCTHU

XUMHH;  OCHOBHBIE
MPOTEKAHUS peaKIuii;

YMeTh:  MOJB30BATHCS  CIIPABOYHOI
JIUTEpaTypOn npu obpabotke
IKCIICPUMEHTATBHBIX JaHHBIX u
pelleHMM  3a7a4;  CaMOCTOSITENIBHO
Knaccu(puIEpOBaTh XUMHUYCCKHE
CHCTEMBI, MPOLECCHI M METOIbl HUX

aHaJIM3a; CaMOCTOATENBHO MpeIaraTb U
MPOBOAUTH PACUETHI 10 TEOPETUUECKUM
Y 9KCTIEPUMEHTAILHBIM JaHHBIM;

Baagern: HaBbIKaMU BBITIOJTHCHU A
OCHOBHBIX XUMHUYCCKUX J'Ia60paTOpHI>IX
onepaunﬁ, METOAaMU MaTeMaTHUYEeCKOM

O6p360TKI/I OKCIICPUMECHTAJIbHBIX JaHHBIX

MK — 1 ciocoGHOCTBIO TPUMEHSTH
CIIOCOOB! PAIIHOHAIBHOTO UCTIOIb30BAHHA
HEOOXOJNMBIX BUJIOB PECYPCOB B
MaIIMHOCTPOUTENBHBIX MPOU3BOJICTBAX,
BBIOMPATh OCHOBHBIE U BCIIOMOT'aTeNIbHbIE
MaTepHabl U H3TOTOBJICHHS HX U3JICIH,
CIOCOO0BI peali3alii OCHOBHBIX
TEXHOJIOTUYECKUX MTPOLIECCOB,
AQHAIUTUYECKHE U YHCIICHHBIE METOIbI IPH
pa3paboTKe X MaTeMaTHYECKUX MOZENCH, a
TaK)Ke COBPEMEHHBIE METOABI Pa3pabOTKH
MaJIOOTXO/IHBIX, IHEPrOCOEPETAIONIHX U
9KOJIOTUYECKH YHUCTHIX
MaIIMHOCTPOUTENHBIX TEXHOJIOTUI

3HATh: TeOpETHYECKUE U
OKCIICPUMEHTAJIbHBIC MCTOAbI
HCCJICIOBAHUS C UCTIOIb30BAHUEM
OCHOBHBIX 3aKOHOB XMMHH.

Ymertn: 00pabaThIBaTH
SKCIICPUMCHTAJIbHBIC TaHHBIC,
BBIOUPATh METO/IbI XUMHUYECKOTO
aHaIU3a IS IPOBEICHHS
IKCIICPUMEHTA

BiiajgeTs: HaBbIKAMU TTOCTAHOBKH
XMMHUYECKUX J1a00PaTOPHBIX OMEpaiii 1
UX BBITIOJIHEHUS B HECTAHIAPTHBIX
CHUTYaIHsAX, METOaMHU MaTeMaTHIECKOM
00pabOTKH IKCIIEPUMEHTANBHBIX JAHHBIX,
HX aHajau3a U 0000IIeHNs], CIOCOOHOCTHIO
JIaBaTh OLIEHKY ITOTPEITHOCTH METO/1a




4. CTPYKTYPA U COJAEP)KAHME JUCLUATIJIMHBI (MOJIY.JIST)

4.1 Pacnpeneﬂe}me TPYAOECMKOCTH IJUCHUIIJIMHBI IO BUIaM paﬁoT mo ceMecrpam

OO0mast Tpy10EMKOCTh AMCLUUILUIMHBI cocTaBisieT 3 3a4. eA. uiau 108 vacos, pacnpenenenue 4acoB
0 BHJaM paboT [0 ceMecTpaM IpeacTaBieHo B Tadiuue 4. 1.

Ta6muma 4.1 — Pacnipenenenne Tpy10€MKOCTH JUCIUILIMHBI 110 BUJAaM paboOT MO ceMecTpaM Jyist
CTYJICHTOB OYHOTO O0y4YeHUs / 3209HOTO O0yUCHUS

TpyAaoeMKOCTb B yac

. B 1.4. o
Bun yue6HO# paboThl Bcero
ceMecTpam
qac.
1 cemectp

C UCIIOJIB30BAHUECM 3JICMCHTOB

CDOpMaT NU3YyYCHUA JUCHUIITINHBI
QJICKTPOHHOI'O 06y‘~IeHI/I$I

OO61mas TPYA0EMKOCTh JUCIUIUIMHBI [0 YYCOHOMY IUIaHY 108/108/108 108/108/108
1. KonrakTHas paora: 38/18/18 38/18/18
1.1. AynutopHasi padoTa, B TOM YHCJIe: 32/12/12 32/12/12
3aHsTH JICKIIMOHHOTO THMa (J]) 16/6/6 16/6/6
3aHsTHs cemMuHapckoro tumna (I13 — ceMuHaphI, MPAKTHYCCKUE 3aHITHS | JIP.) -16/6 -16/6
naboparopHsie paboTsl (JIP) 16/-/- 16/-/-
1.2. BHeayauTOpHAasi, B TOM YHCJIe 6/6/6 6/6/6
kypcoBast padbota (npoekt) (KP/KIT) (koHCynbTaIusl, 3a11Ta)

TEKYIMH KOHTPOJIb, KOHCYJIBTAIMH M0 JUCIUILIIHHE 6/6/6 6/6/6
KOHTaKTHas paboTa Ha poMexxyTo4HoM KoHTpoie (KPA)

2. CamocrositesbHasi pagora (CPC) 70/90/90 70/90/90

pedepat/acce (MOATOTOBKA)

pacuérHo-rpaduyeckas pabora (PI'P) (moxroroska)

KOHTpOJIbHAs paboTa

kypcoBast pabota/mpoekt (KP/KII) (moarotoska)

CaMOCTOSITENIbHOE U3yUICHHE Pa3IeioB, CAMOIIOArOTOBKA (MpopaboTka u

MOBTOPEHUE JICKIIHOHHOTO MaTepHaia 1 MaTepuana yIeOHUKOB U yUeOHbBIX MOCoOuil, 34/54/54 34/54/54
HOJITOTOBKA K JIAGOPATOPHBIM M MPAKTHYECKUM 3aHATUSIM, KOJUIOKBUYM H T.J1.)
IToarotoBka K 9kK3aMeHy (KOHTPOJIb) 36/36/36 36/36/36

[ToaroToBKa K 3aUeTy / 3a4€Ty ¢ OIEHKON (KOHTPOJIB)

4.2 Conep:xaHue TUCHUILIUHBI, CTPYKTYPHMPOBaHHOE 110 pa3jejiaM, TeMaM



Tabmuna 4.2 — ConepkaHue TUCHUTIINHBI, CTPYKTYPHUPOBAHHOE IO TeMaM JJIsl CTYJICHTOB OYHOTO O0yUYeHUS

Buabl yueoHoli padoThl (4ac)

IInanupyemsle KonTakTHAast
(KOHTpOIHpYyeMbIe padora g 2
) pe3yJIbTaThI =
ocsoennsi: kon YK; HaumenoBanmue pasienon, TeM E g “E :’{ Coaep:xanue pa3aejioB, TeM, 3aHATHI Bug CPC
OIIK; IIK u = z 2 55
HHAMKATOPbI = |2 5 e = 5 =
JAOCTHKCHUSA % g. lg E : g lg
KOMIIEeTeH Ui 5|8 = %3 S8
£ |5
1 cemectp
OK-5 Pa3zgen 1. DHepreTuka XUMHYECKHX NMPOLECCOB.
K-1 Tema 1.1. TemnoBsie 3 PeKThI 1/1/1 2/3/3 | OcHoBHBIE MapamMeTphl mpoueccoB. TepMoauHaMuyecKue QyHKIUH. Nzydenue
XUMHUYECKUX pPEeaKLUi BHyTpeHHss 3Heprus CUCTeMBI U SHTaNbNUA. Tunsl peakiuil. 3akoHsI ['ecca | TeopeTHdyeckoro
u JlaByaspe-Jlamaca. TemmoeMKkocTh BemecTB. 3akoH Kupxroda. marepuana [6.1.1],
Tema 1.2. DHTponus u ee 1/1 2/3/3 | Camonpou3BOJIbHBIE MPOIECCH. DHTPOIHSL. 2-if U 3-if MOCTYynaThl [6.1.2], [6.1.5], [6.2.1],
HU3MEHEHHE B MpoIleccax. JHEPrus TepMoHAMUKH. VI3MeHeHre SHTPONUH B Tipolieccax. Dueprus [ uboca. [6.2.2], [6.3.1],[6.3.2]
I'u66ca. DakTopbl, ONPECTSIONINE HAMPABICHUE XUMUYECKUX PEaKIIUil.
JlabopaTopras pabdora Nel. 4/-/- 2/-I- | Onpenenenne TermnoBoro 3ddexTa (KanopuMeTpuieckue usmepenusi) u tuna | [loaroToBka K
DHepreTrka XUMUYECKUX PEaKIui peakiun. DKCIIEpUMEHTAIbHOE J0Ka3aTenbCTBO 3akoHa ['ecca. OTBEThI Ha n1abopaTopHbIM paboTam
KOHTPOJIbHBIE BOITPOCHL. [6.1.1], [6.3.7], [6.3.9]
IMpaktrueckas padora Nel. -1212 -/3/3 | PemeHue TUNIOBBIX 3a/1a4. TToaroroska k
OHepreTnka XUMAYECKUX PeaKui MPaKTUYECKUM paboTam
[6.1.1], [6.1.2], [6.3.5]
Hroro no 1 pa3neny 21212 4l-I- | -1212 ] 6/9/9
OK-5 Paznen 2. XuMuueckasi KHHETHKA U PABHOBECHE.
K-1 Tema 2.1. CKOpOCTh XUMHYIECKHUX 1/0,5 2/3/3 | OcHoBHble mOHATHS KUHETHKNA. OCHOBHO# 3aKOH KHHETHKH. OCOOEHHOCTD N3ydenue
peakruit /0,5 KHHETHKH T€TePOTEHHBIX MPOIeccoB. BimsHue pa3nnaHbix GpakTopos Ha TEOPETUUECKOTO
CKOpOCTh peakiuil. Teopus akTHBHBIX cTONKHOBeHHH. KaTamus. Mmatepuana [6.1.1],
Tema 2.2. Xumuueckoe paBaoBecue | 1/0,5 2/3/3 | O6patumsie peaknuu. COCTOsSTHIE XUMUIECKOTO paBHOBecus. KoHcTaHTa [6.1.2], [6.1.3[], [6.1.5],
/0,5 pasHOBecus. CMelIeHne XMMUIECKOTo paBHOBecHs. [Ipuanun Jle Hlatense. | [6.2.1], [6.2.2], [6.3.1],
Tema 2.3 da30BbIe PABHOBECHS 2/2/2 | daza. Dazoswiii epexos. [pasuiio pas ['u66ca. Bapuartusrocts cuctembr. | [6.3.2.]
AZICOpOIIMOHHOE PAaBHOBECHE.
JlaGoparopuas paGora Ne2 4/-/- 2/-/- | BeimojiHeHME KHHETHYECKUX U3MEPEHUM. DKCIIEPUMEHTAIBHOE Ioaroroska K
KuHeTHka XUMHYECKHX peaKiuuit nokasarenbcTo npuHimmna Jle [larense. OTBEeTH Ha KOHTPOJIBHBIE BOMIPOCHL. | 1a00paTOpHBIM padoTaM
[6.1.1], [6.3.7], [6.3.8],
[6.3.9.]
[Ipaktrueckas padora Ne 2 -1212 -/3/3 | Pemenue TUIOBBIX 3a1a4 TToaroroBka k
KuHeTnka XUMUUECKHUX PEAKI[Hii MPaKTHYECKUM paboTam
[6.1.1], [6.1.2], [6.1.3],
[6.3.10]
Hroro no 2 pasneny 2/11/1 | 4/-1- | -[2/2 | 8/11/11
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OK-5 Pa3znea 3. PacTtBopbl. JlucnepcHbie CHCTEMBI.
K-1 Tema 3.1. PactBopsl Heanekrponutos | 1/0,5/ 1/3/3 | OcHOBHBIEC IOHATHS. 3aKOHBI HACAIBHBIX PACTBOPOB. AHTH(PH3HL. Hzyuenue
05 TEOPETUYECKOTO
Tema 3.2. PactBops! aiextponuroB | 1/0,5/ 1/-I- | Teopus anexrponutnyeckoii aucconnanyu. CUIbHBI U crnabble 3IEKTPOINTHL. | MaTepuana [6.1.1],
0,5 DNEKTPONUTHYECCKAS IUCCONUAIHS BOIBI. BOMOPOMHBIN MOKA3aTElb. [6.1.2], [6.1.5], [6.1.4.],
PactBopumMocTh BemecTB. ['uapoius coneil. [6.2.1], [6.2.2], [6.3.1],
Tema 3.3. JlucnepcHbIe CUHCTEMBI 1/2/2 | Knaccudukanus gucrnepcHbix cucteM. Komonauabie pacTBOpsl. MeTo b1 [6.3.2.]
IIOJIy4EHUS U CBOMCTBA.
Jlabopartophas padorta Ne3. 4/-/- 1/-/- | Onpenenenie KOHIEHTPAIUKA PACTBOPOB MeTOOM TUTpoBaHus. .OTBeTsl Ha | [loaroToBka K
TurpumeTpudecKuil aHaIH3 KOHTPOJIbHBIE BOIIPOCHL. J1abopaTopHBIM paboTam
[6.1.1], [6.3.7], [6.3.9]
Hroro no 3 pazaeny 2/1/1 | 4l-/- 4/5/5
OK-5 Pasnea 4. OKucJIMTEIBHO - BOCCTAHOBUTEIbHbIE PeaKIUM. JIeKTPOXUMHUYecKUe npouecchbl. Koppo3us u 3amura MeraJuioB.
K-1 Tema 4.1. OKUCITUTETFHO- 1/1/1 | Oxucnenne. BoccraHoBienue. BakHeinme okucIuTen ¥ BoccTaHoBUTENU. | 3yueHue
BOCCTAaHOBUTEJIbHBIE PEAKIIUU Tunet OBP. Merton nonypeakuuil. TEOPETUYECKOIO
Tema 4.2. DIEKTPOXUMHYIECCKIE 2/1/1 1/3/3 | OnextpoaHblii OTeHIMAN. Psii HanpsoKeHHU MeTayUToB. [ abBaHNYECKHIA marepuana [6.1.1],
MPOLIECCHI JJIEMEHT. DJEKTPOJIH3. 3aKOHBI AeKTpou3a. [IpuMeHeHne 31eKTpoIH3a B [6.1.2], [6.1.5], [6.2.1],
MPOMBIIUICHHOCTH. [6.2.2], [6.3.1] ,[6.3.2.],
Tewma 4.3. Koppozus 2/1/1 1/3/3 | Tumsl koppo3uii. DaKTOPbI BAUSIOUINE HA CKOPOCTh KOPPO3HH METAILIOB. [6.3.4]
CrocoOBl 3aIIUTHl OT KOPPO3UH.
JlabopatopHras padota Ne 4 4/-/- 1/-/- | Cobpath ranpBannueckuii anement Skobu-Jlanusis. [Iposenenue IToaroroBka k
DJIeKTPOXUMHUYECKHE POLIECCHI 3JIEKTPOJIM3a BOJHOTO pacTBopa coiu. [IporexTopHas 3amuTa u n1abopaTopHBIM paboTam
JJIEKTPO3ALINTa METAIJIOB M UX CILIABOB. [6.1.1], [6.3.6], [6.3.7],
[6.3.9.]
IpakTryeckas padora Ne 3 -12/2 | -13/3 | Pelienue TUIIOBBIX 33024 TToaroroBka k
ONEKTPOXUMHUIECKHE POIIECCHI MPaKTHIECKUM paboTam
[6.1.1], [6.1.2], [6.3.2]
Hroro mo 4 pasneny 41212 | 4l-[- | -I2/2 | 4/10/
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OK-5 Pa3znen 5. Oprannyeckue noJiMMepHble MATEPHAJIBI.
K-1 Tema 5.1. MeToapl nostyuyeHus 2/3/3 | Tonumepsl. [lonumepusarus: onpeaeieHue, dTambl. [[0THIucIepCHOCTS. Hzyuenue
MOJIMMEPOB Cononumepsl. CononuMepu3anus: onpeesacHue, Tuisl. IIonMKoHIeHCaus. | TEOPETUIECKOTO
Tema 5.2. CtpoeHue u cBoiicTBa 2/-/- 2/3/3 | Jluneiinplie, pa3BeTBICHHBIC M CETYATHIC MOIUMEPHI. TepMOIIACTHI U marepuana [6.1.1],
MOJIUMEPOB. peaktomiactsl. lectpykuusi. Crierupnyeckie CBOWCTBA MOJTUMEPOB. [6.1.2], [6.1.5], [6.2.1],
Jlo6aBKH B OTHUMEPBL [6.2.2], [6.3.1], [6.3.2]
Tema 5.3. [IpumeHeHne TOINMEPOB 2/3/3 | Marepwuaisl, mpuMeHsIeMbIe Ha OCHOBE MOJIUMepoB. IIpuMeHeHne
KPYMHOTOHH)KHBIX nosiuMepoB. [Toaumeps! 1 9koJorus.
Hroro no 5 pasneny 2/-/- 6/9/9
OK-5 Pazgen 6. TBepaoe cocTrossHue BellecTBa. XMMHUS METALIOB H CILIABOB.
IK-1 Tema 6.1. Tumsl kpuctamios. 3oHHas | 2/-/- 1/3/3 | KpucTamisl: MOJIEKY/ISIPHBIE, HOHHBIE, ATOMHBIE, METAJUTHYECKHE, Uzyuenune
TEOPHs KPUCTAIIIOB. CMelIaHHbIe, peanbHble. JledekTsl. 30HHas Teopust. 30HBI IPOBOJUMOCTH, TEOPETUIECKOTO
BaJICHTHOCTH, 3anpeuieHHast. [I[poBogHUKY, OTyIPOBOAHUKH, TUJIEKTPUKU. |Marepuana [6.1.1],
Tema 6.2. XuMHus METAILIIOB U 2/-1- 1/3/3 | OcHoBHBIE CBOMCTBA METAIOB U UX CILIaBOB. [loTyueHne METaIOB. [6.1.2], [6.1.5], [6.2.1],
CILJIAaBOB Meramnuueckue cruiabl. Kommnosutel. Kepmertsi. JluarpaMmebl 1aBKOCTH. [6.2.2], [6.3.1],[6.3.2.]
OprekTuka. Jluksunyc. Conunyc. TBepasiii pactBop. UHTEepMeTannuabl.
Hroro no 6 pazneny 4/-/- 2/6/6
OK-5 Pasnen 7. Xumnueckasi uaeHTUGUKANMSA U AaHAJIN3 BelIeCTB.
K-1 Tema 7.1. XuMu4eckue METOAbI 2/2/2 | T'paBumetpust. Tutpumetpusi. Touka 3KBUBAJIEHTHOCTH. HAMKATOPEL. H3yuenue
aHaIM3a MeTo bl THTPOBAHHSI. TEOPETHIECKOTO
Tema 7.2. OU3UKO-XUMUUECKUE 2/2/2 | OnTrveckue, AMEKTPOXUMHYECKUE H XpoMaTorpaduieckue, Matepuana [6.1.1],
METO/Ibl aHAIIN3a. KaJIOPUMETPUYECKHIE METOIbI aHAITN3A. [6.1.2], [6.1.5], [6.2.1],
[6.2.2], [6.3.1], [6.3.2.]
Hroro no 7 pazaeny 4/4/4
HUTOIO 3a cemecTp | 16/6/ | 16/- | -/6/6 | 34/54
6 /116 /54
HUTOI'O no nucuumniune | 16/6/ | 16/- | -/6/6 | 34/54
6 /16 /54
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Tabnuna 4.3 - Ucnoab3yeMble akTUBHBIC M HHTEPaKTUBHBIE 00pa30BaTeIbHbIC TEXHOJIOTUI

Bun 3anaruit HanmenoBaHue HCIIONIB3yEMBIX aKTUBHBIX U HHTEPAKTHBHBIX
00pa30BaTENbHBIX TEXHOJIOTUH
Jlexuun TexHomorus pa3BUTHS KPUTUYECKOTO MBIIUICHUS
JIMCKyCCHOHHBIE TEXHOJIOTHH
JlaGopaTopHble 3aHATHUS TexHonorus pa3BUTHS KPUTUYECKOTO MBIIUICHHUS

JIMCKYCCHOHHBIE TEXHOJIOTUU
TexHosoruu paboThl B MaJIbIX IPyMIax
WHpopMannoOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTHH

[IpakTrueckue 3aHgATHS TexHonmorus pa3BUTUSI KPUTUYECKOT'O MBIIICHHS
JIMCKyCCHOHHBIC TEXHOJIOTHH

TecToBBIC TEXHOIOTHH

TexHomoruu paboThl B MaJIbIX TpyIMIax
HNHubopmannoHHO-KOMMYHHKAITMOHHBIC TEXHOJIOTHH

5. TEKYIUI KOHTPOJIb YCIIEBAEMOCTH U IIPOMEKYTOUYHAS
ATTECTALIMS IO UTOTAM OCBOEHUS TUCHUTIIMHBI (MOIYJIST)

5.1 Onucanue noka3areJieili U KpUTEPHEB KOHTPOJISA YCIIEBAEMOCTH, ONMUCAHUE HIKAJ
OLICHVMBAHUSA

OueHoYHbIE MPOUEAYPHl TEKYILIETr0 KOHTPOJI YCIeBaeMOCTU no aucuuiiuHe «IIpoextupoBanue
MEXaHUYECKUX Y3JIOB JIEKTPOHHBIX CPEICTB» MPOBOISTCS MPETOJaBATEIEM JUCITUTIIIMHBL.

Ha nexkuusax OLIEHMBAeTCs MOCEIIAEMOCTh CTYAEHTOM JIEKIIMHM, aKTUBHOCTb Y4acTHs
oOyJaromerocss B BOCHPHUATHA U OOCYXIECHUU pPAacCMaTPUBACMBIX BOIPOCOB, WHIUBHIYAIbHBIC
BBICTYIUICHHUS 110 3a/IaHHBIM Ha CAMOCTOSITEJIBHOE PACCMOTPEHUE TEMAM.

JIJIsL ONIEHKM TEKYIIEro KOHTPOJISI 3HAHMH HCIONB3YIOTCS TECTHI, CPOPMUPOBAHHBIC B CHCTEME
MOODLE.

Tectbl no pazgenam cojepkar o 10 TecTOBBIX BOIPOCOB, BPEMs Ha MPOBEIECHUE TECTUPOBAHUS
15 munyT. Ha Kaxxap1ii TecT naeTcs 2 MOMbITKH.

s OLEHKM TEKYIEro KOHTPOJII YMEHHil ¥ HaBBIKOB IPOBOIITCS Ja0OpaTOpHBIE pPabOTHI
(3a0uHOE OTIENEeHHE — MPAKTUYECKHE 3aHATHSA B (pOopMe pelIeHHs] TUMOBBIX 3a1ad). [lpu BeIMoOTHEHHH
nabopaTopHoii pabOTBHl IpEenojaBaTeieM OLEHUBAETCS KayeCTBO BBINNOJIHEHHOTO AKCIEPUMEHTA,
TOYHOCTh TOJIYUYEHHBIX SKCIEPUMEHTAIbHBIX JaHHBIX, CPOK €ro BBINOJHEHUs, KadecTBO M CPOK
oopMIIeHHsT OTYETa, OTBETHI Ha MPEJIOKEHHBIE MPEIoaBaTeleM KOHTPOJIbHBIE BOMPOCH YCTHO WJIU B
MMCbMEHHOM BHJI€ B KOHIIE OTYETA.

Ornucanne mokasareneil U KpUTepUueB KOHTPOJISI YCIIEBAEMOCTH, OMMCAHUE IITKAJl OIEHUBAHMS Ha
JTare TeKyIIel aTTecTalluy MpeacTaBieHsl B Tabm. 5.1.

CTyleHT JTomycKaeTcss K MPOMEXKYTOUHON arTectaluu (3K3aMeHy), €Clii B pe3y/ibTaTe U3ydeHUs
pa3aenoB AUCHUILTUHBI HaOpai B xozae Tekyiiero kontpois mo OIIK-1 u OIIK-4 ve menee 12 GamnoB (1o
3 Oaiia — 1o pe3yJsibTaTtaM BBINOJIHEHHUS JJA0OPATOPHBIX PA0OT MM TPAKTHICCKUX 3aaHui).

[lo wToraM OCBOEHMS AUCHUIUIMHBI «XUMHUS» MPOBOJUTCA MPOMEXKYTOUHAs aTTeCTalus
oOyuatomuxcst B ¢opMe 5K3aMeHa M IperoyiaraeT MUChbMEHHBbIM OTBET CTyAEHTa MO OujeraMm Ha
TEOPETHUUECKUE BOMPOCHI M PELICHUE TPAKTUYECKUX 33aJJaHUN U3 TIEPEYHSI.

DK3aMEHAIIMOHHBIA OWJIET HJIsi TIPOMEXYTOYHOW aTTECTAIllMd COJEPKHUT JIBa TEOPETUUECKHUX
BOIIPOCA U OJTHO MPAKTUYECKOE 3aaHue. BpeMst Ha MOArOTOBKY OTBETOB U peLIEHUE 3a/1aHusl - 45 MUHYT.
[TpomesxyTodHas aTTECTAlNsI CINTACTCS TIPOUICHHOH, €CJIN CTY/ICHT HaOpai He MeHee 3 0aJuIoB.

Onucanue nokazarejaeil U KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONMCAHME LIKAJl OLIEHUBAHUS Ha
JTarne MPOMEKYTOUHOM aTTECTAaI[iu IPeICTaBlIeHb B Tab. 5.2 u 5.3.

*KonmdecTBO 0AJUIOB pACCUYUTHIBACTCS B COOTBETCTBUU C Tabmumei 5.1.




Tabmuna 5.1 — Onucanue noka3atenell 1 KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONTMCAHKE ITKAJ OIEHUBAHUS Ha Talle TeKYIIEH aTTecTaluu

KOI[ u KpI/ITepI/II/I U IIKaJIa OICHUBaHUsA

HAaNMCHOBAaHUEC IToxa3zarenu KOHTPOJISA YCIICBAEMOCTH 1 kputepuii — 2 KpuTepuii — 3 xpuTtepmii — 4 kpuTepuii — CDopMa KOHTPOJIA

KOMIICTCHIINHN OTCYTCTBUE YCBOCHUS HE II0JIHOC YCBOCHHUE XOopouiee yCBOCHHE OTJIMYHOC YCBOCHHUE
OK-5. 3uanua: 0 GayutoB 1 Gamn 2 Gamia 3 Gamna a) KonTpons nocemenus
CIIOCOOHOCTBIO K | OTIICNBHBIC ACTICKTHI M TIOHSITHS. XHMHUH, | 8) nocemenne <30% Beex a) nocewenne >30%, Ho <50% | a) mocewenne >50%, Ho <80% | @) MocelIeHne Beex JIEKIuH ge';g““

JIeKIMH BCEX JIEKIUI BCEX JIEKIHUH 6) BBICKA3bIBAET ) Kontposs yaacTust B
CaMOOpraHu3all | OCHOBHBIC 3aKOHOMEPHOCTH MPOTCKAHUS JUCKYCCHSX Ha JICKLUAX
.- .. 0) oTCyTCTBHE ydacTus B 0) eAMHUYHOE BHICKA3bIBAHHE | 0) AKTUBHOE Y4acTHE B HEOp/IMHAPHBIE CY)KIEHUS B .
peaKiuni, 06CYXIE€HNN BOTPOCOB B 00CY’KIEHHH BOIIPOCOB 06CYK/IEHUU BOIIPOCOB JMCKYCCHSIX B) POBEpPKa KOHCIICKTOB

camMo0bpa3oBaHi B) KOHCIIEKT 110 33/[aHHBIM | B) COCTABJIEH HE MOJHbIN B) COCTABJICH IOJIHBIH, HO B) COCTaBIICH MOJIHBIH, nel}unn
LY Ha CaMOCTOSITEIIBHOC KOHCIIEKT 10 3aJaHHBIM Ha JIOTHYECKH HE CBA3aHHbIH JIOTUMECKH CBA3aHHBII r) Tectupoanne

paccMOTpeHne TeMaM He
COCTaBIICH

T) BepHO BEINONIHEHO <40%
TECTOBBIX BOIIPOCOB

CaMOCTOSITENILHOE
paccMOTpeHne TeMaM

T) BEpHO BEIOJIHEHO >40%, HO
< 60% TEeCTOBBIX BOIIPOCOB

KOHCIIEKT I10 33/[JaHHBIM Ha
CaMOCTOSATENIBHOE
paccMOTpeHne TeMam

T) BEpPHO BEIIOJIHEHO >60%, HO
<80% TecTOBBIX BOIIPOCOB

KOHCIIEKT I10 33/[aHHBIM Ha
CaMOCTOSATEIIbHOE
PacCMOTpPEHHE TeMaM

T) BEpHO BbINONHEHO >80%
TECTOBBIX BOIIPOCOB

Ymenun:

0 OatoB

1 Gayn

2 Oamna

3 bayuta

I10JIb30BaThCs CIIPABOYHOU JIUTEPATypPOi
npu  00paboTKe HKCIEPUMEHTAIBHBIX
JTaHHBIX u peleHIH 3ajay;
CaMOCTOSATEIIBHO KJaccuUIMpOBaTh
XUMHMYECKHE CHCTEMBI, IPOLECCh U
METOJIbl MX aHalli3a; CaMOCTOATEIbHO
HOpe/JlaraTh U IMPOBOJUTH PacdeTsl 10
TEOPETUYECKHM U 3KCIEPHMEHTAIbHBIM
JITaHHBIM;

CTyZeHT He IEMOHCTPUPYET
YMEHUSI CAMOCTOSITEIIBHO
BBITOJHATh
WHANBHUyaJIbHOE 3aaHHE,
000CHOBATh CBOH CYXKICHHUS
U 3alUTe OTYeTa

CTyZEHT He YBEPEHHO
JIEMOHCTPHPYET YMEHHS
CaMOCTOSTEIIBHO BBIOJIHAT
WHANBUyaJIbHOE 3a1aHHE,
000CHOBATh CBOH CYXKICHHUS
IIPH 3alUTE OTYETa

CTyaeHT 1eMOHCTPUpPYET
YMEHUS CAMOCTOSITEIILHO
BBIMIOJTHATH HHIUBUIYaIbHOE
3a/aHue (B MOJHOM 00beMe,
BOBpEMs, C HE3HAYUTEIILHBIMU
3aMEYaHHUsIMH ), 000CHOBATH
CBOM CY)KICHHS IPH 3aIHTe
ordyera

CTyIeHT yBEpEHHO
JIEMOHCTPHUPYET YMEHUS
CaMOCTOSITEIIBHO BBINOJIHATh
WHANBUyaIbHOE 3a1aHUE
(IpaBHIIBHO, BOBpEMS, B
[IOJIHOM 00bEME), YBEPEHHO
000CHOBATh CBOM CYK/ICHHUS
TIPH 3alllATe OTYeTa

KoHTpoIb BBINOIHEHHS U
3aIIUTHI JJA0OPATOPHBIX
paboT 1 NPAKTUUECKUX
3aJJaHHH:

JIPNel- JIPNe4,

13 Nel-I13 Ne3

Hageviku (npu nanuuuu):

0 OatoB

1 Gamn

2 Oamna

3 bayta

HaBBIKAMH  BBINIOJIHEHUS  OCHOBHBIX
XUMHUYECKHUX 1a00paTOPHBIX
ornepanuii, MeToJjaMyu MaTeMaTUYeCKOn
00paboTKu IKCIIEPUMEHTAIIBHBIX
JTAHHBIX

CryzeHT He Biajieer
CaMOCTOSTEIIEHBIMHI
HaBBIKAMH BBITMOJIHEHHS
WHIMBHIYaTbHOTO 33TaHHUs
B paMKax
npodeccCHOHAIBHOI
JIESTENLHOCTH

CTy/ieHT HEeYBEpEHHO BajieeT
CaMOCTOSITENIbHBIMI HaBBIKAMHI
BBIMOJIHEHHUS U O(OPMIICHHS
MH/IMBU/YaJIbHOTO 3a/[aHKs B
paMKax npodeccHoHaIBHOI
JESITENbHOCTH

CTyzaeHT XOpolIIo BiaaeeT
CaMOCTOSITEJIbHBIMH HaBBIKaMU
CBOEBPEMEHHOTO BBIMOIHEHUS 1
o(hopMIICHHST NHAUBUYAIBHOTO
3a/IaHNUsI, KPUTHIECKOTO
aHanM3a 1 HOPMYITUPOBKH
BBIBOJIOB B paMKax
npoeccHoHaTEHO
JIeSTEIBHOCTH

CTyaeHT yBEpEHHO BIaJIeeT
CaMOCTOSITEILHBIMH
HaBBIKAMH CBOCBPEMEHHOTO
BBITIOHEHHUS. ¥ 0QOPMIICHUS
3a/IaHUsI, KPUTHIECKOTO
aHanM3a 1 HOPMYITUPOBKH
BBIBOJIOB B paMKax
npoeccHoHaTEHON
JIeSTEIBHOCTH

KoHTposb BBINOTHEHHS 1
3aLIUTHI TPAKTUYECKUX
3aJIaHUMN:

JIPNel- JIPNe4,

T13 Nel-TT3 Ne3




KO)I 1 HAMMCHOBAHUC

IlokazaTenu KOHTPOJIA

Kpurepun u mkana oneHUBaHUA

B i i i dopma KOHTPOIA
KOMIETEHIUH YCIIeBaEMOCTH 1 xpurepnii 2 KputepHit 3 xpurepuit 4 xputepuit p p
OTCYTCTBHE yCBOCHHS HE [TOJIHOE YCBOCHUE XOpo1LIee YCBOCHUE OTJIMYHOE YCBOCHHE

IIK -1 3unanua: 0 Gamo 1 6amn 2 Gamna 3 Gamna a) KonTpons nocemenus
CIIOCOOHOCTBIO TEOPETUYCCKHE U a) nocemenne <30% Bcex | a) mocemenune >30%, HO a) noceuienue >50%, Ho <80% a) HocelleHHe BCeX JISKIIUH geﬁmn
TIPUMEHSATh CITOCOOEI JIEKLAH <50% Bcex nexuuit BCEX JICKIIHI 0) BBICKA3bIBAET HEOPIMHAPHBIE ) Konrpons yuacrus B

AIHOHATEHOO SKCIICPUMCHTAJIbHBIC 6) OTCYTCTBHE y4acTHSA B | 6) elMHUYHOE 0) akTHBHOE y4acTue B CYXIICHHUS B TUCKYCCHUSIX HM(S(YCCI/IHX Ha JIeKIHAX
pa METOTBI UCCIICTIOBAHUS C 00CYKIICHUH BOIIPOCOB BBICKa3bIBaHNE B 00CyKICHUH BOIPOCOB B) COCTABJICH IIOJIHBI, JIOTHYECKH B) POBEPKA KOHCIICKTOB
HCTIOJIb30BaHNUA B) KOHCIIEKT 110 33/IaHHBIM | 06CY’K/ICHHH BONPOCOB | B) COCTABIIEH TOJHBIH, HO CBSI3aHHBIN KOHCIIEKT 110 3a/jaHHBIM nel}unn
HeoOxonuMeIx Buaos | MCIOJIB30BaHUCM Ha CaMOCTOSTENBHOE B) COCTABJIEH HE MOJIHBIA | IOTMYECKU HE CBA3AHHBIN Ha CAaMOCTOSTENBHOE r) Tectuposatie
pecypcos B OCHOBHBIX 3aKOHOB PAaccMOTPEHHE TEMAM HE | KOHCIIEKT 10 33JaHHBIM Ha | KOHCIIEKT I10 3aJaHHbIM Ha paccMOTpeHHE TeMaM

COCTaBJICH CaMOCTOSITENIbHOE CaMOCTOSITEIILHOE PACCMOTPEHHE | I') BEPHO BBIIIOMHEHO >80%
MAalIUMHOCTPOUTEJIbHBI XUMUHU
. T') BEPHO BBIIIOJIHEHO paccMOTpeHHE TeMaM TeMaM TECTOBBIX BOIIPOCOB

X IIpOU3BOACTBAX, <40% TecTOBBIX BOIPOCOB | I') BEPHO BBIIOIHEHO T) BEPHO BBIIOIHEHO 260%, HO
BBIOUPATh OCHOBHBIC >40%, Ho < 60% <80% TeCTOBBIX BOIPOCOB
Y BCIIOMOTaTeNbHbIC TECTOBEIX BOPOCOB
MaTepHuaibl AJIst Ymenusn: 0 6amioB 1 6amn 2 bamna 3 famna KOHTpOJIb BBINOTHEHHS 1
H3TOTOBJICHUA UX O6pa6aTBIBaTL CryneHt He CTyIEHT He YBepPEeHHO CryneHt nemoHcTpupyeT yMmMeHHs! | CTyACHT yBEepeHHO 3aumn,£ .np AKTHICCKHX
W3/IeIHNH, CIIOCOOBI e — JIEMOHCTPUPYET YMEHHsS | IGMOHCTPHPYET YMCHHSI | CaMOCTOSITEIBHO BBIIOJIHSITH JEMOHCTPUPYET YMEHHUS ??gl?f:[lﬂ-nﬁPNw

caH3AIHT P CaMOCTOSITEIIBHO CaMOCTOSITENIEHO WHAMBHUyalbHOE 3a1aHue (B CaMOCTOSITEIIBHO BBIIIOJIHSATE - -
p JaHHBIC, BbI6HpaTb METOBI | BEIIOIHATH BBIITOJIHATE IIOJIHOM 00BbeMe, BOBpeMs, C WHJIMBHyaJIbHOE 3a/laHne 113 Nel-II3 Ne3
OCHOBHBIX

XHMHYECKOTO aHAIKM3a Uls | MHABHIyabioe WHAUBUYaIbHOE HE3HAYHUTEIbHBIMH 3aMEYaHHsAMH), | (IIPaBUIIBHO, BOBPEMSI, B TIOJTHOM

TEXHOJIOTUYECKUX 3aJjaHue, 000CHOBATh 3ajaHue, 000CHOBATh CBOU | 00OCHOBATh CBOM CYXKACHHS IPU | 00beMe), YBEPEHHO 00OCHOBATh
IIPOLIECCOB, MPOBCACHMA SKCIICPUMCHTA | cpou cyxnaenus mnpu CYXICHHUSI TPH 3aLHUTE 3aIuTe 0TYETa CBOM CYKICHHUSI IIPH 3aL[HTE

AHATUTUYECKUE U
YUCJICHHBIE METO/IbI
npu pa3paboTke ux
MaTeMaTHYECKUX
MOJeeH, a TaKXKe
COBPEMEHHBIE METO/IbI
pa3paboTku
MaJOOTXO/IHBIX,
JHEeprocOeperaroImx
1 3KOJIOTUYECKH
YUCTBIX
MalIHHOCTPOUTETbHBI
X TEXHOJIOTUH

3alIUTE OTYETA

oT4yeTa

oT4eTa

Haeviku (npu nanuuuu):

0 GaioB

1 Gamn

2 Gamnna

3 bamna

HaBbIKAMHU ITOCTAHOBKHU
XUMHNYECCKUX
nabopaToOpHBIX ONMepanuii u
UX BBIIIOJIHCHUA B
HeCTaHI[apTHBIX
CUTYyalUAX, METOIAMH
MaTeMaTHYECKOMI
00paboTku
IKCTIEPHUMEHTATBHBIX
JIAaHHBIX, UX aHaJIu3a U
00001IEHNS, CIOCOOHOCTERIO
JIaBaTh OLEHKY
MOTPEITHOCTH METO/A

CryzneHT He Biajieer
CaMOCTOSTENHHBIMI
HaBBIKAMH BBITIOTHEHUS
HHIUBUIYaTbHOTO
3a/1aHus B paMKax
npoecCHOHATEHOM
JIESITENLHOCTH

CTyzneHT HeyBEepeHHO
BIIAJICET
CaMOCTOSITENIEHBIMH
HaBBIKAMH BBIMOIHCHUS U
othopmieHus
WHANBU/YaIBHOTO
3a/IaHus B paMKax
npo¢eccHOHATEHON
JIeATEIIHOCTH

CTyzaeHT X0polo BiaaeeT
CaMOCTOSITEIIEHBIMH HaBBIKAMH
CBOEBPEMEHHOT'O BBIITOIHEHHS H
ohopMITCHHST HHIUBUIYATBHOTO
3a/IaHUsT, KPUTHIECKOTO aHaIn3a 1
(hOpMyJIPOBKH BEIBOJIOB B
pamkax npoecCHOHaTbHON
JIeSITEIbHOCTH

CTyIeHT yBepeHHO BlIafeeT
CaMOCTOSTENbHEIMH HaBBIKAMH
CBOEBPEMEHHOT'O BBITIOJIHEHUSI 1
o(hOpMIICHHSI HHANBU/YaIbHOTO
3a1aHMs, KPUTHYECKOTO aHaIn3a 1
(hOpMyIHPOBKH BEIBOJIOB
(pexomeHaIuii) B paMKax
PO(eCcCHOHANBHON JIEATENbHOCTH

KoHTposb BBINOTHEHHS 1
3aLIUTHI TPAKTUYECKUX
3aTaHMI:

JIPNel- JIPNe4,

T13 Nel-TT3 Ne3
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Tabmuna 5.2 — OnmcaHue Mokaszareneil U KPUTEPUEB KOHTPOJIS YCIIEBAGMOCTH, OMMCAHWE IIKAI OLEHWBAHWS Ha dTale MPOMEXKYTOYHOH aTTecTaluu

(9K3aMeH)
Kom u Kpurepuu u mkana oueHUBaHus
WHINKATOPHI IlokasaTe/n KOHTPOIIA yCIIEBACMOCTH 1 xputepuii — 2 KpUTEpHH — 3 kpuTepuii — 4 xpuTepuii —
JIOCTUKECHHUS OTCYTCTBUE YCBOCHUS HE MOJIHOE YCBOCHUE XOpOllIee YCBOCHUE OTJINYHOE YCBOCHHUE
KOMIICTCHIH 3nanusa: 0 GasoB 1 a1 2 Gaa 3 Ganna
OK-5 OTHEIbHBIE AaCIEKTHl WM IIOHATHS XUMHH, a) He MPaBWILHEINA OTBET HAa BCEe | a) rpyObIe OIMOKY P OTBETaX HA | a) IPABWIIBHBIA M YBEPEHHBIH a) MIPaBIJIBHBIN U YBEPEHHBII
IK-1 OCHOBHEIE  3aKOHOMEDHOCTH  IpoTeKams | TSCPCTAiecKie Bonpock! Owirera |BONPOCH! H /WJIM HE MPABIIBHEIH | OTBET Ha OOJBITMHCTBO OTBET Ha BOIPOCHI
. p p 6) c1aboe TOHUMaHHE ot1BeT Goinee ueM Ha 30% BONPOCOB | BOIPOCOB, IIPU HABOASIINX 6) riybokoe 3HaHHE
PCaKIHH; TEOPETHYECKOT0 MaTepuaa 0) caboe 3HaHUE TEOPETUYECKOTO | BOIPOCAX MpPEroiaBaTes TEOPETHYECKOr0 MaTepHaa
TEOPETUYECKHE U SKCIIEPUMEHTAIbHBIE B) OTCYTCTBYET CLIOCOOHOCTH MaTepuaia HCTIPABIISIOTCS OLIHMOKH B OTBETE | B) CIOCOOHOCTH
METOJIBI HCCIIEIOBAHMS C HCIIONB30BAHMEM YBEPEHHO apryMEHTHPOBATh B) B OOJIBIIIMHCTBE CIIy4acB 0) xopouiee 3HaHNE apryMEeHTHpPOBATh
A A COOCTBEHHBIE YTBEPXKICHUS U OTCYTCTBYET CIIOCOOHOCTB TEOPETHYECKOTo MaTepHaa COOCTBEHHBIE YTBEPXKICHUS U
OCHOBHBIX 3aKOHOB XMMHH. BBIBOJIBI YBEPEHHO apryMEHTHPOBATh B) HE BCerza IPUCYTCTBYET BBIBOJIBI
T') HE MOKET OTBETHTh Ha COOCTBEHHBIE YTBEPIKICHUS U CIIOCOOHOCTh apPTyMEHTHPOBATh
JIOTIOJTHUTEIIBHBIE BOTIPOCEHI BBIBOJIBI COOCTBEHHBIE YTBEPKICHHUS 1
) OTKa3 OT OTBETa BBIBO/IBI
Ymenusn u nasvixu (npu nanuyuu): 0 6ammoB 1 6amn 2 Oama 3 Oamna
OK-5 I0JIb30BAThCS CIIPABOYHOM JIMTEPATYPOU IIPH | HE MOKET BBINOIHHTS CITyniaTesb IPaBUIIbHO OTBETWII Ha | CIIYIIATelNb IPAaBHILHO, C CIyIIaTelb PaBUIIBHO, C
IK-1 MpPaKTHIECKOe 3a/1aHue, OJIH TEOPETHYECKHH BOIIPOC WIIM | IPUBE/ICHUEM IIPUMEPOB OTBETHII | IPUBEACHHEM IPUMEPOB

00paboTKe SKCIEPUMEHTAIBHBIX JAaHHBIX H
peleHnn 3amad; CaMOCTOSATENFHO
KJaccu(uIUpoBaTh XMMUYECKHE CHCTEMBI,
OpoIecChl W METOABl WX  aHaju3a;
CaMOCTOSITENIbHO TpeajiaraTh W IPOBOAUTH
pacdeTsl o TEOPETUYECKIM "
9KCHEPUMEHTAIbHBIM JJAaHHBIM;
00pabaThIBaTh SKCIIEPUMEHTAIIbHBIE JaHHBIE;
BBIOMPATh METOJIbl XMMUYECKOTO aHaIN3a
JUTSL IPOBEICHUS SKCIIEPUMEHTA;

HaBbIKaMU BBITIOJTHEHUS OCHOBHBIX
XUMHYECKHX  JIaDOpaTOpHBIX  OMepalui,
METOJIaMH  MaTeMaTH4ecKoil  00paboTku

OKCIICPUMCEHTAJIBHBIX JaHHBIX

HaBBIKAMU TIOCTAHOBKH XUMHUYECKHX
1a00paTOPHBIX OTEpaIii ¥ UX BBHITOJTHEHHS
B HECTaHIAPTHBIX CUTYAIMSX, METOJAMU
MaTeMaThu4eckoil 00paboTKu
HKCIIEPUMEHTAIBHBIX JAaHHBIX, UX aHAIN3a U
0000mIeHus

TOJIYYCHHBIC Ha DK3aMCHE,

BBITIOJTHUJI TIPAKTHYECKOE 3a/1aHue,
MOJIy4e€HHbIE Ha DK3aMEeHe; IpU
HABOJAIIUX BOMPOCAX
MIPEToJaBaTelsi MOKET YaCTHIHO
OTBETUTH HA JOIMOJHHUTEIbHBIE
BOTIPOCHI

Ha OJIUH TEOPETHUYECKUN BOMpPOC
U BBITOJIHIJI IPAKTHYECKOE
3a7aHNe, MOTyIeHHbIEe Ha
9K3aMeHe; IPH HaBOAAIINX
BOIIPOCAX MPENOAaBaTels
HCTIPABIISIeT OMUOKN B OTBETE Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI

OTBETUJI Ha BCE BONIPOCHI U
BBIIIOJTHUJI TPAKTUYECKOEC
3aJaHuE, NMOJTYYCHHBIC HA
OK3aMCHE, OTBCTHUJI HA
JOMOJTHUTEIIBHBIE BOIIPOCHI
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[TpomexxyTouHas arrectanus MO AMCUUIUIMHE IMPOMIEHA, €CM CiylaTelns HaOpan He MeHee 2
OaJUIOB 3a DK3aMeEH.

Tabmuna 5.4 — CooTBeTCTBHE HAOPAHHBIX OAJIJIOB M OLIEHKH 32 TEKYIIYIO aTTECTAIUIO

baJutel 3a TEKYLIYIO aTTECTaLlUIO
" Ouenka
CyMMapHO€e KOJIMYeCTBO 0aJIoB
0..4 6ann «HEYJIOBJIETBOPUTEIBHOY
5..8 bamna «yZIOBJIETBOPUTEIHHO
9..11 6anmos «XOPOIIOY
12 6annoB «OTJINYHOY

*) — KoUUeCcme0 6ANI06 PACCUUMBIEAENICSL 8 COOmMEemcmeuu ¢ mabauye 5.2.

Ta6muna 5.5 — CooTBeTcTBHE HAOpaHHBIX 0AJUIOB M OLIEHKH 33 MPOMEXYTOUYHYIO aTTECTAIMIO (9K3aMEH )

Banspl 3a npOMEXXyTOYHYIO aTTECTAIHIO
Bamer 3a Tekymyto ycneBaeMocTh** I Ornenka
CyMMapHOe KOJIHYEeCTBO OaioB
0..4 6amn 0 6amroB «HEYIIOBIICTBOPHUTEILHOY
5..8 bamna 1 6amn «YIOBJICTBOPUTEIIHHOY
9..11 6anos 2 bayia «XOPOIIIOY
12 6annos 3 Gamna COTIITYHOY

**) — KorUuecmso 6aNN08 paccuumvleéaemcst 8 coomeemcmeuu ¢ maoauyeti 5.1.;
**K) — KoIUYECMB0 OANI06 PACCHUMBIBACCSL 8 COOMBEMCmeuY ¢ maodauyei 5.2.

5.2 OuneHoOYHBbIE CPeACTBA JIsI KOHTPOJIA OCBOCHUS THCIUTITHHBI

5.2.1 TumnoBble KOHTPOJbHBbIE 32IaHUSl WJIHM UHbIE MaTepHAJIbI, HEOOXOAUMBIE IS
OLlEHKH 3HAHWiI, YMEHHWiIl, HABBIKOB M (HMJIM) ONBITA JEeATEJbHOCTH B XO0J€ TeKYylIero
KOHTPOJIAA yCIIeBAeMOCTH

Jl1g TekyIiero KOHTpOJIs 3HaHUM U YMEHUH CTYAEHTOB N0 JUCLUILINHE TIPOBOJNUTCS KOMIUIEKCHAS
OLIEHKA, BKJIIOUYAIOIIIAs:

BBINIOJIHEHHE J1Ta0OpaTOpPHBIX paboT (IpOBEIEHUE SKCIEPUMEHTa, OTBETbI Ha KOHTPOJbHBIE
BONPOCHI) HWJIM NPAKTUUECKUX 3aJaHuil (peleHue 3agady, OTBEThl Ha KOHTPOJIbHBIE BOMPOCHI),
o(opmieHrEe OTYETOB 110 Ja0OPATOPHBIM paboTaM U MPAKTHUECKUM 3aHATUAM;

tectupoBanue B CZIO MOODLE no pa3nuuHbeIM pa3zenaM AUCUUILIUHBL.

TunosBbie KOHTPOJIbHbIE BONPOCHI IS J1a00PATOPHBIX padoT

Pa3nes 2. JHepreTnka XuMH4YeCKHI peaknui
JIaGoparophas pabota Ne 1. TeruoBsie 3(h(heKTh XUMHUECKUX peaKkLuit
KoHTposbHbIEe BOMPOCH! K 3a1IUTE pabOTHI
Kakne xuMuueckne peakliui Ha3bIBalOT SK30TEPMUYECKUMU U SHAOTEPMHUUECKUMU?
2. IlpumeHsiss MaTeMaTW4ecKOe BBIpaKCHHE IEPBOTO 3aKOHA TEPMOAMHAMHUKH, MOKKHUTE, UYTO
TeTI0BOM 3(PPEKT MpH MOCTOSIHHOM JaBJIEHUHM €CTh U3MEHEHHUE SHTAJBINM, a TeIUIOBOH 3¢ ¢deKT
[P MIOCTOSIHHOM 00beMe — U3MEHEHHE BHYTPEHHEN YHEPIUH XUMUYECKON PEaKIIHH.
3akoH ['ecca. Chopmynupyiite ciencTBue U3 3akona [ecca.
JlaiiTe onpeneneHne CTaHAapTHOTO COCTOSIHUS BEIIECTBA.
Uro Takoe »HTaNbIMA 00pa3oBaHMs BemlecTBa? UeMy paBHa SHTaJIbIMA 00pa30BaHUS MPOCTHIX
BEIIECTB YCTOWYHMBBIX MIPH CTAHJAPTHBIX YCIOBHAX?
6. UYro Takoe SHTAIBIMS HEHUTpaIn3aun?
7. CdopMynupyiiTe 3aKOH IMOCTOSHCTBA TEIJIOT peakuii HelTpanu3zanun. Jlaiite oObsicHeHne
MOCTOSIHCTBY TEIJIOT HEMTpaTU3aIliy CHIIbHBIX KUCIOT CHJIbHBIM OCHOBAHUEM.

=
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8. OpuHakoBBIN JIU TETJIOBOM ekt OyneT npu:
a) HEUTpaIu3aiy CEpHON KUCIOTHI THAPOKCHIOM HATPHS;
0) HeWTpaIu3aIK CEPHOM KUCIOTHI TUAPOKCHIOM aMMOHUS?
JlaGopatopnast pabora No2. OmpeneneHue CKOPOCTHM W YCKOPEHHS TOYKH 110 3aJIaHHBIM
YPaBHEHUSM JIBHXKCHUS
1. Yto Takoe OHNEKTPOJ, SJIEKTPOAHBIA TOTeHHHan MeTauia? CTaHZapTHBIA DJICKTPOIHBINA
MOTEHIMA MeTaJlja.
2. Yto coboii mpeacTaBiseT ABOHHON JIEKTPUUECKUNA CTIOM?
3. Kakoii 31eKkTpoj; MPUHAT B KAYECTBE ITANOHA JIJISI OMPEIEICHHS AJICKTPOIHBIX MMOTCHIIHAIOB
METAJIJIOB?
4. Kakue cieIcTBUS BBITEKAIOT U3 Psiia HAIPSKEHUH METaIlIoB?
5. Uro Takoe ragpBaHuueckuit anement? Tumbl 5.
6. [laTh ompenencHUs MOHSATUI «KAaTOM» U «aHOI.
7. Urto Ha3bpIBaeTCA ANEKTPOABIDKYILEH CHIION rajJbBaHUUYECKOIO AJIEMEHTA U Kak e€ paccyuTarh?
8. Uro HazbiBaercs dnekTponu3om? Kakue mporecchl BKIIOYAET B CeOsI SJCKTPOIH3?
9. CdopmynupyiiTe npaBuia Mociae10BaTeIbHOCTH pa3psiia HOHOB MIPH JIEKTPOIIH3E.
10. B uem oTimure IPOIECCOB ANEKTPOIN3A C PACTBOPUMBIM U HEPACTBOPUMBIM aHOIOM?
11. Kakue MeTasuibl MOXHO IMOJIYYUTh MyTEM 3JIEKTPOJIM3a BOJIHBIX PacTBOPOB uX cojeit? Kakue
MeTaJlIbl HEeJb3s OJMYyYUTh TakuM criocodbom? Ilouemy?
12. Kak 0OBsICHSIET AEeKTpOXUMUYECKasi Teopusl mpoiieccsl Koppo3un? Kakoe cocTosiHre MeTania
Ha3bIBACTCSI TACCUBHBIM?
13. Kak BnusieT Ha KOppO3UI0 MeTajlla HEOJUHAKOBBINA JOCTYI KHUCIOPO/Ia BO3AyXa K pa3IndHbIM
ydacTKaM [TOBEPXHOCTU MeTajuia?
14. Kakue MeTo/bI 3alIUTHI METANIOB OT KOPPO3UU Hauboliee pacrpoCTpaHEeHbI?
15. KakoB MexaHuU3M JJIEKTPOXMMUYECKOW 3alluThl METaUIOB OT Koppo3uu? KakoBbel ero
Pa3HOBUIAHOCTH?
16. Yro Takoe mpoTekTopHas 3anmmTa? Yem oHa OTJIMYAeTCs OT SJCKTPO3AMUTHI?

Tunosble 3aganus s J1a00paTOPHBIX padoT

Pa3znen 2. XumMu4yeckass KHHETHKA U PAaBHOBeCHeE.

JlaboparopHnas padota Ne 2. «XuMuyeckass KHHETUKA U PAaBHOBECHE»

OnbIT 1. BiusiHue KOHIEHTpaluU pearupyromiyx BeecTB Ha CKOPOCTh PEaKIH

L]env pabomwi. I3ydnTh CKOPOCTh XMMHUECKON PEaKIIMK B3aUMOJIEHCTBUS THOCYIIb(aTa HaTpUsl C
cepHOi KHUCIOTOM. IlodmyunTh KMHETHYECKHE NaHHBIE MPH HECKOJBKMX KOHIEHTPAalMSX U MOCTPOUTH
rpaduK 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEaKIMU OT KOHIIEHTPAlUU PEareHTOB.

Obopyoosanue, mamepuanvt u peaxmussi. L1ITaTnB ¢ mpoOupkamMu, CeKyHI0Mep, MUIETKa, TPpyIIa,
1 H pacTBOp THOCYJb(ATa HATPUS, | H pacTBOP CEPHOM KUCIOTHI, JUCTUIUIMPOBAHHAS BOJA.

OKkcnepumenmanvHas vacmo

Peakuust nporekaer no ypaBHEHUIO

Na,S,03 + H,SO4 = Na,SO4 + SO, + S + H,O

CkopocTh peakldy NMpH MOCTOSHHOW TeMIlepaType 3aBUCUT OT KOHIIEHTpPAIMH PEearupyroliero
BemtecTBa NaS;03. O cKOpOCTH AaHHOW peaklUy MOKHO CYAMTH 10 BPEMEHH, MPOLIEeAIIeMy OT Hayaja
peakuuu 10 MOMEHTAa MOSIBICHUS MYTH, T.K. PaCTBOP MYTHEET BCJEACTBHME BBIJCIEHHUS cephbl. Bpems
OTCUYMUTBHIBAIOT 10 CEKYHAOMEDPY.

B ueTbIipe npoHyMepoBaHHbIE IPOOUPKHU HaEWTe yKa3aHHOE B TaOJIUIe KOIMYECTBO 1 H pacTBOpa
THocynbpaTta HaTpus u Bojabl. Hameiite B mpobupky Nel ormepennsie 6 mi 1 H pacTBOpa cepHOU
KHCIIOTHI U 3aceKuTe BpeMs (B CeKyHJax) J0 Hayaia MosiBjeHus B oObeMme pactBopa myTtu. [loBTopuTe
onbIT ¢ mpodupkamu Ne2 — Ne4. TemmepaTypa Bo BCeX BapUaHTAaX JIOJIKHA OBITh MOCTOSTHHOM.

Oxpana mpyoa.

1. Or6upaiite npoOy NMUMETKOH 0053aTEBHO C IIOMOIIIBIO0 PE3NHOBOM TPYIIH.

2. He nomyckaiite pasnmBa pacTBOpOB. PeaknmoHHass CMECh COIOEPKHUT KHUCIOTYy. B ciydae
nornaganus e€ Ha pyKH HEOOXOIUMO O00O0KKEHHOE MECTO MPOMBITH 2%-HBIM PAacTBOPOM COJbI U 3aTE€M
BOJIOM.

Vkazanus k cocmaenenuro omuema.

B ordere nomxHBI OBITH YKa3aHbl: LI€Jdb PaOOTHI, 0OOpPYIOBAaHUE U PEAKTUBBI, XOJ PabOThI,
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SKCIEpPUMEHTAIbHbIC U PacUueTHBIE JaHHbIe, rpaduk ckopoctu peakuuu v = f(C), BBIBO.
Pe3ynbrarel n3Mepenunii 3anucaTh B TaOJIUITY.

O06beM pacTBopa, Ml OTHOCHTENbHAS

Ne KOHIIEHTPAIIUS Bpewms (1), ¢ CkopocThb

npoGHPKU Na,S,04 H,O Na,S,03 peakiuu

a B a/(a+B) v, ¢t

1 6 0 1

2 4 2 2/3

3 3 3 1/2

4 2 4 1/3

Obpabomxa pe3yrbmamos pabomai.
1. TTo maHHBIM OITBITA PACCUNUTANTE CKOPOCTh PEAKIIMH B KaXI0W M3 MPOOUPOK KaK BETHUHHY,
00paTHO MPOIOPIHUOHATBHYIO BPEMEHH MTPOTEKAHMS PCAKIIHIH:

VR, C
T

2. Pe3ynpTarhl HaOMIOAEHHI IPECTaBbTE B BUJIE rpaduKa: Mo ocu abCLUCC OTIOKHUTE
OTHOCHUTEJIbHYIO KOHIIEHTPALIMIO PACTBOpa THOCYJIb(aTa HaTPUs; IO OCH OPAMHAT — CKOPOCTh PEaKIUH.

3. Cnenaiite BbIBOJI O 3aBUCMMOCTU CKOPOCTH pEaKLUU OT KOHLIEHTPALlUU PEAareHTOB.

Onvim 2. Bausnue konyenmpayuu eujecmes Ha cO8Ue XUMULECKO20 PABHOBECUS.

Lenv pabomul. VI3yunTh BIMSIHHE KOHLEHTPALMU BEIIECTB HA XUMUYECKOE PaBHOBECHE.

Obopydosanue, mamepuanvl u peakmussi. llITaTUB ¢ mpoOUpKaMU, XUMUYECKUI CTaKaHYUK
oobpemMoM 50 MII, HaCBIIIEHHBIN pacTBOp xjopuna kenesa (I11), HachIeH Bl pacTBOP poJaHKUa Kaus,
KPUCTANIMYECKUN XJIOpU] Kallus, TUCTUIUIMPOBAaHHAsI BOJA.

DKCnepuMeHTAIbHAs 4acTh

Knaccnyeckum npumMepomM o0paTHUMOM peakiuu SBJISETCS B3aUMOJCHCTBUE MEXAY XJIOPUIOM
xenesa (I11) u pomannmom kamust. OOpa3yromuiics B pe3ysibTaTe peakuu pacTBop ponanuaa xemnesa (110)
Fe(CNS)3; obnamaer KpacHbIM [[BETOM, HHTEHCHBHOCTh KOTOPOTO 3aBHUCHT OT KOHIIEHTpauuu. [loatomy
CMEILIEHUE PaBHOBECHUS JAHHOI'O IIpolLecca JIErKo Ha0JIl01aTh 110 M3MEHEHUIO0 OKPacKu pacTBOpa.

B crakanumk Ha ¥ ero oObema HajelTe IUCTU/UIMPOBAHHOW BOJBI WM J00aBbTe 1-2 Karuim
HacheimeHHbIX pacTBopoB FeCls m KCNS. OxkpaimeHHbIH B KpacHBIH BET PacTBOP pasiieiiTe MOPOBHY B
yeTelpe npoOupku. [lepByro mpoOUpKy OCTaBbTE€ B KAauyecTBE 3TajlOHA, BO BTOPYIO A00aBbTe 2 Karlld
HaceimeHHoro pactBopa FeCls B Tperpto — 2 karum HaceimeHHoro pactBopa KCNS, B gerBepryro —
Heboubioe konuuecTBo KCI B Buze nopouka. CpaBHUTE IIBET paCTBOPOB B MPOOUPKaX.

Vrkazanua k cocmaenenuro omuema. B ordyere HOMKHBI OBbITh YKa3aHbl: Lelb pabOTHI,
00OpyZI0BaHUE M PEaKTHBBI, X014 padOThl, ypaBHEHHE MPOTEKAIOIIEH PEeaKluu, YpaBHEHHE KOHCTAHTBI
paBHOBECHS], IKCIIEPUMEHTAJIbHBIE TaHHBIE, BBIBO/I.

Ogopmnenue onvima

1. Hanumure ypaBHeHHME oOpaTMMOM peaklMd B3aUMOJAEHCTBMSI pacTBOpa XJIOpHUJa >Kenes3a ¢
POIaHUAOM Kajusl.

2. lIBera pacTBOPOB BCEX BEIIECTB CUCTEMBI IPECTABLTE B BUE TAOJIUIIbI:
PactBop FeCl; KCNS Fe(CNS)3 KCl

-1

Oxkpacka
3. BLIpaSI/ITe KOHCTAHTY paBHOBECHUA JAHHOT'O ITpoLecca.
4. OTMETUTh U3MEHEHNE MHTCHCUBHOCTH OKPAIIMBAHUS PACTBOPA B KAKJIOM CIIyYae:

Ne HobGasnen IIper Hanpasienune
IPOOUPKH pearest CMEILEHUs paBHOBECUS
1 _
2 FEC|3
3 KCNS
4 KCl

[Ipu 3amonHeHuU MocleaHel rpadbl yKaKUTe CTpelKaMH (— WIH <—) HalpaBlIeHUE CMEIICHUS
XUMHYECKOTO PaBHOBECHS.

5. Cnaenaiite BBIBOJ O CMEIIEHUHU paBHOBecUs Ha ocHOBe nmpuHiuna Jle [llatense.

Konmponvnvie 6onpocwi

1. Uto Takoe CKOpOCTh XUMHUECKOW peakiuu? CpeaHsiss U UCTUHHAS CKOPOCTh XMMHYECKOM
peakuun?

2. B uém cocTouT 0COOEHHOCTh KNHETUKU T€TEPOTEHHBIX PeaKInii?
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3. ChopmynupyiiTe OCHOBHOM 3aKOH KMHETUKH.
4. KakoB (pu3nueckuii CMBICT KOHCTAHTBI CKOPOCTH?

5. 3aBUCHMOCTb CKOPOCTH peakiuu oT Temmneparypsl. [IpaBwio Baut-I'opda. TemmeparypHsbiid
KO2(DPUITMEHT CKOPOCTH PEAKIIUH.

6. DHeprusi akTUBALUU PEATUPYIOMIMX MOJIeKyd? B Kakol 3aBUCUMOCTH HAXOJHUTCS CKOPOCTH
peakuuu ot sHepruu aktTuBanuu? Kak MOXKHO MOBBICUTDH YHCIIO aKTHUBHBIX YACTHII B cUCTEME?

7. UYto Takoe Karajau3, M KakMe BELIECTBA Ha3bIBalOT KaTanuzaropaMu? OkasbIBaeT Ju
KaTajau3aTop BIMSHHE HAa TEPMOJUHAMUYECKUE YCIOBHUS ITpoLiecca?

8. Obparumbie peakipn. COCTOSIHIE XUMUYECKOTO PABHOBECHSI.

9. KoncranTta paBHoBecusi. OT KakuxX mapaMeTpoB OHa 3aBHCHT? KakoB (pu3MUECKHIl CMBICI

KOHCTaHTBI paBHOBECHUS?
10. IIpaBuno Jle-IllaTense.

11. Kak cMmemiaercs XMMHUYECKOE PAaBHOBECHE INPU M3MEHEHUM TEMIIEPATYpbl, KOHLIEHTpAIUH,
NaBJieHUA? BIUAIOT M KaTanm3aTopbl HA XMMUYECKOE paBHOBECUE?

Tonnoeuit nepeuens 3adanuil npuseden 6 [6.3.1], a maxoice 6 [6.3.4].

TunoBble 3a7a4u AJ15 MPaAKTUYIECCKUX 3aHATHH

Pa3znen 1. DJHepreTnka XuMHYECKMX pPeaKkIui
[Tpaktudeckas padora Nel. DHepreTrka XUMUYECKHX PEaKIUi
1. Onpenenure TernoBoi 3¢ ekt peakuy Mpyu NOCTOSIHHOM JJaBJICHUH U €€ TUI

2Mg(NOS )Z(T) = ZMQO(T) + 4N02(r) + OZ(r)'

Paccuwnraiite TemmoBoii a3 dekT peakiuu, mpu: a) oopazoBanuu 11,2 1 kucmoponaa (H. y.); 0) pa3noxkeHUn
14,8 r HuTpara Maruus.
2. TernoBoii 3¢ hexT peakuu

SO 2(r) + Clz(r) =SS0 2C|2(>1<)

MIPU TOCTOSIHHOM JIaBJICHUU U 25°C paBeH —84 k/[x/mMons. Onpenenure TerwoBoi 3pdHeKT qTaHHON
peaKLuH IIpY MOCTOSTHHOM 00BbEME (AU ).

3. MOXeT JIi B CTaHAAPTHBIX YCIOBUSAX PEAKIIHSI

CH 4(r) + COZ(r) = 2CO (r)+2 HZ(r)

CaMOTIPOM3BOJIIFHO MPOTEKATh B IPSMOM HarpasieHuu npu 298 K?
4. PaccumTaiite, pu Kakoi TeMIlepaType HaCTYIUT paBHOBECHE CUCTEMBI

SO 2(r) + CIZ(r) = SOZCI2(>K)

5. Beruncnute naMeHeHue SHTponuu npu HarpeBanuu 500 I CBUHIIA OT TeMIIEpaTyphl €ro
naBieHus (327 0C) 10 1000 °C. Temnora miasnenus cBuuua 24,8 /MO, TEIUIOEMKOCTb XKHIKOTO
CBHHIIa B MHTepBaJie TeMnepatyp 327 — 1000 o°c paBHa 0,1415 xJx/(xr-K).

6. Berancnute AG® A peakuuu

3Ca0 + 2Al = AlLO, +3Ca

mpu 500 K u 1500 K. 3aBucumocTtsio AH® 1 AS° OT TemrepaTypsl IpeHeOpeUb.

7. Brruucinre xumMmmuueckoe CpOACTBO U OIIPCACIIMTC, B KAKOM HAIIPABJIICHUU HOI\/'I,ZLCT nponecc
CO+Cl, =COCl,

0 .1 .
npu Temneparype 298 K 1 OTHOCHTENBHBIX MapIUAIbHBIX JaBIEHUSX Ta30B PaBHBIX: Py =1, Pa, = 1

pgou2 =1.
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Pazjnen 2. XumMuyeckass KHHETHKA U PAaBHOBeCHe
[TpakTrueckas padota Ne 2. CKOpPOCTh XUMHUECKUX PEAKIIHH.

1. HauanbHble KOHLIEHTPAMU UCXOIHBIX BEIIECTB B pEAKILMH, IPOTEKAIOIIEH 110 YPAaBHEHUIO
2H,S + O, = 2S + 2H,0,

6BIJ'II/IZCH252 1,10 moib/x; Co2 = 0,64 momb/n. Yepe3 HekoTopoe Bpems KoHmeHTpauus H,S crama

paBHoil 0,50 Monb/1. Bo cKOJIBKO pa3 yMEHBIIMJIACH CKOPOCTh PEAKIMHU K KOHILY 3TOrO MPOMEXYTKa
BpeMeHu? CUUTaTh PEeaKIUIO MPOCTOM.

2. Ompenenure CKOPOCTh TMIOTETHYECKOM peakuuu 2Aq) + By = C(y, npoTekaromeid B ogHy
CTaJII0, TIPU CIEAYIOMMX KOoHIeHTparusax peareHToB: Ca = 0,2 monb/m; Cg = 1,0 monbe/n. Koncranra
CKOpPOCTH peaKIMy paBHa 5- 107 momp ¢ ™.

3. Uepes kakoe BpeMsi akTUBHOCTh akTUHUS B coctaBut 40 % OT mepBOHAYAIBHOM, €CIH TIepUOT
nojynpespainieHus ero 36,1 Mmun?

4. Jlns onpenesieHus mopsaka ra3oda3Hoii peakum

NO, + CO =CO; + NO
IIPOBEJICHBl TPU OIbITa IPHU OAMHAKOBOW TEMIIEpAaType B 3aKphIToM cocyae oobémoM 10 1. B cocyn
nocneaoBarenbHo BBOAWIN u3BecTHhIe KonuuectBa CO u NO,, 3aTeM u3Mepsuin HavalbHYIO CKOPOCTb

peakuuu. [lomydens! cienyromue pe3yabTaThl:

Ommit 1 OngiT 2 OmrplT 3
Ncxonnas kornentpamus NO;, Mob/t 0,10 0,10 0,30
Ncxonnas kornenTpanus CO, Monb/n 0,030 0,060 0,030
HauasbHast CKOPOCTb, MOJIB-T 4 - 0,60-10 1,20-10 1,80-10%

a) CocTaBbTe HKCIEPUMEHTAIbHOE KMHETUYECKOE ypaBHEHUE JaHHOW peakuuu. 0) YKaKuTe MopsIoK
peaknuu. B) BplumcinTe Ha4aabHYIO CKOPOCTh PEAKIUH INPH TOW K€ TeMIlepaType, €CIM CMEIINBAIOT
2:10" moub NO, ¢ 0,3'10'2 Mo CO.

5. BEIYHCIIHTE TeMIIEPaTyPHEIH Kod(GHUIMEHT Peakiuu, eclii KOHCTaHTa ckopocTH ee mpu 100 °C
COCTaBJISICT 8,5-10'5 c'l, anpu 170 oc — 9,7-10'2 ¢t

6. HaHLI KOHCTAaHTbI CKOPOCTH ktl n ktz p€akKiuu TCPMHUYCCKOI'0 Pa3IOKCHHA MaJIOHOBOM

KHCJIOTHI B Ta30BOM (paze
CHz(COOH)z = CH3COOH + CO»
IIpY BYX Pa3jIM4YHbIX TeMIleparypax iy u t:
ts, °C Ky, ™ t, °C Ki,» ¢* ts, °C
134,2 0,169-10 153,6 1,083-10°° 125,9
Boruncnute ko3d@uumentsl ypaBHeHHMsT AppeHHyca M KOHCTaHTY CKOPOCTH peakuuu Mpu
TeMIiieparype ts.

Tonnwiti nepeuens 3a0au npuseden 6 [6.3.2], a maxoce 6 [6.3.4].

Tunosble TecTOBBIE 32JaHNUS JIS1 TEKYLEr0 KOHTPOJIS
TecTsl I TeKymero KOHTPOJs 3HaHUK oOydarommxcst copmupoBansl B cucteMe MOODLE u
HaxoAdaTcs B CBOOOJHOM  JIOCTyNe  Ha  CTpaHMLEe  Kypca  «XHMHA» IO ajpecy:
https://sdo.api.nntu.ru/course/view.php?id=189.
Pa3nes 1. JHepreTuka XuMH4YEeCKHX peaKIui
1.HauGonee TepMOAMHAMHUYECKH YCTOMYUBBIN YTIIE€BOI0POT

1) CHy, AH? = -74,85 xJIx/Momb;
2) CoHy, AH{ = 226,75 x/Ix/Momb;
3) CoHa4, AH? =52,28 kJ>x/MOIIB;
4) CyHs, AH? = -84,68 xJ[>x/MOb.
2. Mna peakiuu 2CO(py + Oy = 2COyp AHS% = -566 kJIx, ciieoBaTeIbHO, TEIUIOBOH 3P eKT
(AH 35 ) peaxumn COyy = COyy + 40y paBes, KIIk:
1) 566;
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2) 283;
3) -566;
4) -283.
3. DHTpOIHUS CUCTEMBbI yOBIBACT:
A) ipu cyOnuManuu;
B) koarynsmuu;
C) nucnieprupoBaHuy;
D) mapooGpa3oBanuu;
E) xonnencanuu.
Bapuants! oTBera:
1) A, C; 2) B, D; 3)D, E; 4) B, E.
4. J1ns npoliecca CMEIIMBAaHUS Ia30B
1) AH® > 0; AS° > 0; AG°® > 0;
2) AH° < 0; AS° < 0; AG° < 0;
3) AH® = 0; AS° > 0; AG® < 0;
4) AH° = 0; AS° < 0; AG° < 0.
5.Kakoe u3 yka3aHHBIX BEIIECTB UMEET HAaNOOJIBIITYI0 a0COMOTHYIO MOJISIPHYIO SHTPOIHIO?
1) Canneas- 2) Pby). 3) HYow. 4) Hyg).

Pazgen 2. Xumnueckasi KHHeTHUKA U PABHOBeCHE
1.Kunernueckoe ypaBaenue mpoctoi peakiuu 2NO ) + Oz = 2NOypy

1) V= kCNOCOZ :
2)L= kC,iOCOZ :
V= kCNoCé2 ;

#Hv=KkCZ,.
2.1Tpu 20 o°c HEKoTopas peakuus nporekaet 3a 80 muH (y = 2). [Ipu 40 °c peakuus nporuaeT
1) 3a 10 muH; 2) 40 muH; 3) 20 muH; 4) 60 muH.

3.DHeprus akTUBALUU PeaKUH ONpeaesseTcs

1) TemnepaTypoil cucTemsl;

2) naBIEHUEM CHCTEMBI;

3) mpupoI0il pearupyroImnx BEIecTs;

4) KOHILIEHTpAIeH pearupyronmx BeecTs.
4. TTopsimok peakruu N2Os = 2NO; + 150, paBen

1) 3,5; 2)1; 3)2; 4) 2,5.
5.Karanuzarop

A) yMeHbIIaeT SHEPTUI0 aKTUBALMN PEAKLIUH;

B) yBennumBaeT KHHETHUYECKYIO YHEPTUIO MOJIEKYT;

C) u3MeHseT MEXaHU3M PEeaKINH;

D) yBennumBaeT 4nciio CTOIKHOBEHHH PearupyromuX YacTHII,

E) nosblmmaeT TernoBoi 3pGeKT peakum.

Bapuanrts! oTBeTa:

1) B, D; 2) A, G 3)D, E; 4) A, B.

6.1 ipsimoid peakrun 2NO;, = NoOg4 AH® = -57,34 xJI/Moib. PaBHOBECHE CMECTHTCS BITPABO

1) npu NOBBILICHUN TEMIIEPATYPHI U IaBICHUS;

2) MOHMKEHUU TeMIIepaTypbl U YBETUUECHNUHN JaBJICHNUS;
3) NOHM)XEHUH TeMIIepaTyphl U JaBICHHUS;

4) NOBBILLIEHUH TEMIIEPATYpPbl U MOHMWKEHUH JaBICHHUS.
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5.2.2 TunoBble KOHTPOJbHBbIE 3aJaHUSI UM HHbIE MATEPHAJIbl, HEOOXOAUMBbIE ISl

OIlCHKH 3HaHHﬁ, yMeHHﬁ, HaBbIKOB H (I/I.]'II/I) OonbITa A€ATCJIBHOCTH B X0/1¢ HpOMe)l(yTO‘IHOﬁ
arTrecranuun

Bonpocekl 1 3agaun 1J151 IPOMEKYTOYHON aTTeCTAlUN

Bonpochl k 3k3aMeHy 0 JUCIHIJIMHE

1.
2.

3.

oo

10.

11.
12.

13.

14.

15.
16.
17.
18.
19.

20.
21.
22.
23.
24,
25.

26.
27.
28.
29.
30.

IIepBbIil 3aKOH TepMOAMHAMUKHA. MaTeMaTH4eCKOe BEIPAKEHHE 3aKOHA.

Tepmoaunamuueckue ypaBHeHusa. CTaHmapTHOE COCTOsiHME BemiecTBa. CTaHAApTHAsL SHTAIbIUS
00pa30BaHMs U CTOPAHUS XUMHUECKUX COCIMHEHUI.

Tepmoxumuueckue 3akoHbl. MIX 3HaUeHHE U IPUMEHEHUE.

CamMonpoun3BobHbIE Npoliecchl. BTopoii 3akoH TepMoauHamMuKu. Ero craructudyeckuil xapakrep.
OHTponus U €€ U3MEHEHHE B poueccax. TpeTuil 3aKOH TePMOJANHAMUKH.

DOHTaNBIUIHBIA U SHTPONHUIHBIA (hakTopsl. DHeprus ['n6oca.

CKOpOCTh XMMUYECKOUN peaKMu: UCTUHHASA U CPEAHSIS.

3aBUCUMOCTb CKOpPOCTH PEaKLMHM OT KOHIIEHTpAIMM Pearupyroliux BELIECTB. 3aKOH JEHCTBUS
Mmacc. KoncranTa ckopoctu peakiiui. OcOOEHHOCTH KMHETUKH T€TePOreHHbBIX PEaKInil.
3aBHUCUMOCTh CKOpOCTH OT Temmeparypsl. llpaBuno Bant-I'opda. Dueprus axrtupanuu.
VYpaBHeHue AppeHuyca. DJHepreTudecKkas quarpaMma peakiuu.

KaranmsaTopsl ¥ KaTalIUTHYECKUE CUCTEMBL. MexaHu3M KaTanusa.

OOpaTumble XUMUYECKUE peakiuu. XuMudeckoe paBHoBecue. Koncranra pasHoBecus. [IpuHiun
Jle-ITaTense.

Wctunnsiii pactBop. Tunsl pactBopoB. CriocoObl BeIpasKeHUsT KOHIIEHTPAIUH.

OcCHOBHBIE TEOPHH PAcTBOPOB: Gu3nUecKas W ruaparHas. [ uaparanus (compBatanms). [ uapaTsl
(conmbBarsl).

PacTBOpbl HEANEKTPOIUTOB. 3aKOHBI HJEANbHBIX pPAcTBOpOB. Kpucrammmszauuss U KUIIEHHE
pacTBOpoB. AHTU(DPU3EIL.

PactBopsl amekTponuToB. Teopus snekrponuTHyeckor aucconmanuu. CuipHbIE W claldble
31eKTpoJuThl. [IpuMeHeHne 3aKOHOB UealbHBIX PACTBOPOB AJII pACTBOPOB 3JIEKTPOJIMTOB.
Cnalpbie 27eKTposIUThHI. 3aKoH paz0aBiieHust OCTBaIbaA.

DNEeKTpOoNUTHYECKas AUCCOLMALIMS BOAbl. BOAOpOIHBIN NTOKa3aTelb.

ManopactBopumble 31eKTpoauThl. [IponsBenenue pactBopuMoctu. PacTBOpuMOoCTb.

Teopus aBoitHOTO 3n1eKTpUYecKkoro cios. [loHsaTHe 00 AMEeKTPOAHOM MOTEHIUAIIE.

CranmapTHbIi  BOJOPOAHBIM dyekTpona. (Cxema rajdbBaHUYECKOW IIeMU JJisi  M3MEpEeHUus
CTaHJIapTHOI'O IEKTPOJHOTO MOTEHIMAIa METAILIA.

DNeKTPOXUMHUYECKUN psijl HallpsDKeHUH MeTalsioB. Y paBHeHue HepHera.

I"anpBaHWYECKUH 3JIEMEHT: YCTPONCTBO, THUIIBI. KOHIIEHTpAlIMOHHBIE FaJIbBAHUYECKNE DJIEMEHTHI.
DnekTponn3. 3aK0HbI ANeKTpou3a. [I[puMeHenne saeKkTponsa.

Tunsl koppo3un MeTamuioB. DakTOPsI, ONPEAETAIONINE €€ NHTEHCUBHOCTb. METOABI 3alIUThI
Turbl raTbBaHMYECKHUX MOKPBHITHI U UX pUMeHeHue. [laccuBanus meTamion

Tunsl KPUCTAIVIMYECKHUX PELIETOK. 30HHAS TEOPUSA KPUCTAJUIOB: IPOBOJHUKH, IOIYITPOBOIHUKU U
JUDJIEKTPUKH.

ITonmmMepsl: cTpoeHHUE, CBOMCTBA, IPUMEHEHHE, MTOJIydYeHUE. bruononumepsl.

XUMUSl METAJIJIOB U CIUIABOB: OCHOBHBIE CBOWCTBA, CLIOCOOBI MOJTYUYESHHUSI.

Mertannnueckue criaBsl. KoMIO3uThI.

JlnarpaMMBbl IJIaBKOCTH.

Xumuueckass MACHTU(UKALUSA U aHAJIU3 BELIECTB: XUMUYECKHE M (PU3UKO-XUMHUECKUE METOJIbI
aHanIM3a.

Tunosble 3a1a4M K IK3aMeHY

3anaua 1. Bo3MoXHBI U peakuu

HoCl,,,_,, +Pb—

MnSO,,  +Al—

3amaua 2. Ilpm 1200 K paBHOBeCHbIE KOHIICHTPAIIMM BEIIECTB B CHCTEME COCTaBIISUTH
cootBeTcTBeHHO: [SO2] = 0,04 monb/i; [O2] = 0,06 monb/it; [SO3] = 0,02 mMonb/n. Beruncnure 3Ha4eHHS
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KOHCTaHT paBHOBecHs K¢ 1 Ky Ul mponecca Ipy JaHHOM TeMIieparype.
0 -50
3anmauva 3. [IpousBenenue pactBOpuMocTu cyiabduma cepedpa AgyS npu 25 “C pasro 6,0-10™".
Brraucnute pactBopuMOCTh S (T/11) coM B BOJE MPU YKa3aHHOW TeMmIieparype.
3anayva 4. Berauciure 3/1C raibBaHHYECKOTO dJIEMEHTa

Cu | Cu?* (0,2moms/11 ) ||Mg?* (0,01moms/1) | Mg

3agayva 5. [laliTe XapaKTEpUCTUKY JIEMEHTA C TOPSAIKOBBIM HOMEPOM 35:

1) 3Hak, Ha3BaHUE;

2) 3apsif siipa, o01ee Ynuciao AIEKTPOHOB;

3) nepuon, rpymnmna, HoArpymnia;

4) sanexkTpoHHas hopmysa aToMa;

5) rpaduyeckast KOHPUTYpAIS aTOMA;

6) BaJIEHTHOCTb, 00YCIIOBJICHHAs] HECTIAPEHHBIMHU AJIEKTPOHAMH B HOPMAJIBHOM U BO30YKIEHHOM
(*) cocrosiaum;

7) Beictias 1 Hu3mas CO 371eMeHTa;

8) opMybl BO3MOKHBIX OKCHIOB M THAPOKCUIOB, IPEICKAKUTE UX CBOWCTBA,;

9) bopMyia BO3MOKHOTO JIETy4€ro COEIUHEHHS C BOJOPOJIOM MITU TUIPUJIA.

V H30TONa SIEMEHTA 4 Bl yKaKUTe 4HCII0 HEHTPOHOB U IPOTOHOB.

3amaga 6. 30 t rmroko3b1 CgH1206 pacTBoprin B 60 M1 Bobl. OmipeieniuTe TeMIepaTypy KUIeHUs |
KPUCTAJLITU3AMU TIOJTy4EeHHOTO PacTBoOpa.
3amaua 7. CocTaBbTe CXeMy 3JIEKTpOJn3a BogHOTO pacTBopa Lip;SO4 Ha rpaduTOBBIX A5IeKTpOIax.
3amaua 8. Onpenenute TEII0BOM 3P hEKT peakiuu
CaSO4(K) + Coz(r) = CaCO3(K ) + Sog(r) .

CKoJIbKO TeruIa MOTJIOMIAETCs 0 peakiuu, eciau npopearupyet 11,2 1 yrinekucnoro raza? CKoJbKO Teria
MOTJIOLIACTCS IPU B3aUMOJICHCTBUU C YITIEKUCTBIM ra3oM 13,6 T cynbdara kambius?

3amaua 9. KoHCTaHTBI CKOpPOCTHM HEKOTOpOM peakuuu npu Temmeparypax 30 u 90 °c
COOTBETCTBEHHO paBHbI 2,75° 10° u 5,43-102 mons e, Bbrunciure KOHCTAHTY CKOpPOCTH 3TOU
peaxkuuu npu temneparype 60 oC. Onpenenure k03P PULMEHTH ypaBHEHUSI AppeHuyca.

3anava 10. Haiinure MOJIpHOCTH, HOPMAIIBHOCTh U MOJISIBHOCTB 20%-HOTO pacTBOpa MOBapEHHOM
comu (p = 1,152 r/mn).

3amaua 11. IIpu anexTponuse pactBopa cyibhara Meau Ha aHOJE BbLIEIUIOCh 560 M1 KUCITOpOa,
U3MepeHHOro MpH H.y. CKOJIBKO IpaMMOB MEJIU BbIIENHIIOCH HAa KaToe? CoCcTaBbTE CXEMY 3JIEKTPOIIU3A.

3agaua 12. Onpenenute TemnoBoi 3gdext peakiuy, eciu KOHCTaHTa paBHoBecus K, peakuuu npu
500 K pasna 4,9-10%°, a mpu 600 K — 1,82-10".

3amaua 13. Berumemure o um [H] g1 0,2 M pactBopa MypaBbunOM kuciotsl HCOOH
(K=1,7-10"). Omnpenenure pH pactBopa.

3amaya 14. KoHCTaHTa CKOpPOCTH peakUUU pa3JIoKEHUs OKCUAA OTWIEHAa NpU HEKOTOpOu

temneparype pasHa 0,0123 MHH "

HavanpHasi koHIEeHTpaius peareHTa coctaBmsuia 0,5 MOJb/IL
PaccuunTaiiTe KOHIIEHTpAIMIO OKCUa dTUJIeHa yepe3 10 4 mocne Hauajga peakiud U CKOPOCTh PEaKIINH B
3TOT MOMEHT.

3anava 15. Paccunraiite, mpu Kakol TeMIepaType HaCTYIUT PaBHOBECHE CHCTEMBI

2H,0,) + 250,y + Oy, & 2H,SO .

3amada 16. Beraucnnre, BO CKOJIBKO pa3 YMEHBIINUTCA CKOPOCTh PEAKIMM, IPOTEKAKOIIEN B ra30BOU
daze, ecinu MOHU3UTH TeMmeparypy ot 120 no 80 o°c? TemnepaTypHblil K03()PUIMEHT CKOPOCTU peaKIun
paBeH 3.

3amaua 17. Ompenemure [H'] u [OH] B pactBope KOH, pH xotoporo pasen 11,6. Kakopo
3Hauenue pOH ganHoro pacreopa?

3anmaga 18. K 50 mn 0,04 1 pactBopa AgNO; no6asumu 50 mi 0,004 1 pactBopa H,SO4. Brimaner
71 0CcasioK?

3amaua 19. B cucreme CoHyry + Hory = CoHagry KoHIEHTpammio anetunena ysenuumiu ot 0,02 no
0,12 monw/n, a koHueHTpanuoo Bogopoaa — ot 0,03 mo 0,18 monp/n. Ompenenute, Kak U3MEHUIIAChH
CKOpOCTh peaknuu? CuuTaTh, 9TO PEAKIUS SABJISIETCS pEeaKIMel BTOPOTO MOPSAKA.

3anaga 20. OnpenenuTe U3MEHEHUE YHTPOMUU NP OXJIAXKACHUU MATA MOJb amtoMuHus oT 0 1o —
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100°C. CpenHsist MaccoBasi TEIUIOEMKOCTh AJIIOMUHUS B YKa3aHHOM MHTepBaje Temneparyp pasHa 0,8129

JIx/(r-K).

HToOroBblii TECT 1JIs NPOBEACHHUS MIPOMEKYTOYHON aTTeCTALUH
AHOJHBIM NOKPBITUEM Ha CTAJIH SIBIISIETCS
1) Hukens, cepedpo;
2) IMHK, XpOM;
3) Menb, 0JIOBO;
4) cepebpo, Menpb.

5.3 IIpoueaypa oneHNBaHUs pPe3yabTATOB 00yUeHHS MO TUCHUIJINHE
[Iponienypa OICHUBAaHHS pE3yIbTATOB OOYYCHHS IO JUCHMIUIMHE «XHMHUS» COCTOUT U3

CJIEIYIOLUX 3TAIOB:

1. Tekymuii KOHTpOJIb (ONIMCaHUE NTOKA3aTeNed U KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OIIMCAHHE
ITKaJT OIICHMBAHUS Ha dTale TEKYIIeH aTTeCTalluy MpeCTaBIeHbI B Ta0. 5.1, 3aganus B . 5.2.1).

2. IlpoMexxyTouHasi arrectanus (omucaHue MOKa3aTelied U KPUTEPUEB KOHTPOJS YCIIEBAEMOCTH,
OIMCaHUE IIKaJl OICHUBAHHS Ha 3Tane MPOMEXYTOYHON aTTeCTallMH NpeAcTaBlieHbl B Taldn. 5.2 u 5.3,
3ajaHus B 1. 5.2.2).

Hns snementoB kommereHiuit OIIK-1 u OIIK-4, dopmupyemblx B paMkax AUCIMILIAHBL,

MIPUBOIUTCS MPOLIEAYPa OLIEHKU pe3ysibTaToB 00yueHus (Tadim. 5.6).
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Tabmumpr 5.6 — [Iponieypa, KpuTepuu U METOJIBI OLICHUBAHUS PE3YJIHTATOB 00yUYEHUS

[Inanupyemble pe3yabTaThl 00ydeHUs

Kpurepun onieHnBaHus pe3yIbTaToOB

1 kpurepuii — orcyTcTBHE

2 KpUTEpHii — HE TOJTHOE

3 xpuTepHii — xoporuree

4 KpUTepHii — OTINYHOE

MeTtopl OLICHUBaHUS

OT/CNIbHBIC ACIEKTHl W IIOHATUS XHMHH; OCHOBHBIC
3aKOHOMEPHOCTH MPOTEKaHMUS PEaKIHii;

3HAHHH

ITOHUMACT U MOXKET
0OBICHATH TIOJIy4YCHHBIC
3HaHUA

YPOBHC ITOHUMACT U MOKET
0OBSIICHATH TOJIy4YCHHBIC
3HaHUA

MOXET OOBSICHATE
MOTy4YCHHbIC 3HAHUS,
JIEMOHCTPUPYET
CaMOCTOSITENBHYIO
MO3HABATEIbHYIO
JIEATEILHOCTD

YCBOEHHUS YCBOEHHE
YCBOEHHE «XOpPOLIO» YCBOEHHE «OTJIUYHO»
«HEYIOBJIETBOPHTEILHO)» «yIOBJIETBOPHTEIHLHO
OK -5
3HaThb: OTCYTCTBUE YCBOCHUS Henocratouno yBepeHHO Ha nocrarouno BeICOKOM OTJIMYHO TOHUMAET U KonTpousb nocemienus

JICKIUH.

Kontpons yuactus B
JUCKYCCHSAX Ha
JIEKIUSIX.

[IpoBepka KOHCIIEKTOB
JICKIUH.
TectupoBanue.
[IpomexyTounas
aTTeCTalysl.

YMmeThb:

MOJIL30BaThCs CIIPaBOYHOM JIUTEPATypOit Ipu
00paboTKe SKCIEPUMEHTAIbHBIX NAHHBIX M PEIICHUN
3a/]a4; CaMOCTOSITCIILHO KIIacCH(UITUPOBATH
XUMHYECKHE CHCTEMBI, IPOLECCHl W METOIBl HX
aHaIu3a; CaMOCTOSATENBHO IIpe/yIaraTb W IPOBOJIUTH
pacdeTsl 0 TEOPETUYECKUM U HKCIEPUMEHTAJIBHBIM
JAHHBIM;

He nemoncrpupyer
YMEHUS

He yBepenno
JEMOHCTPUPYET YMEHHUS

JlOCTaTO4HO YBEPEHHO
JIEMOHCTPUPYET YMEHHUSI

OTINYHO AEMOHCTPUPYET
YMEHUs

BoinonHenue u 3amuTa
nabopaTopHBIX padoT.
Brinonnenue u 3amura
MPaKTUYECKUX 3aJaHUH.
TectupoBanue
[IpomexyTouHast
aTTeCcTalysl.

Baagers HaBbIKAMU:

HaBbIKaAMH BBIIIOJIHCHUS OCHOBHbBIX XHMHUYCCKHUX
1a60PaTOPHBIX onepanui, MeTo1aMu
MAaTEMAaTHYECKOW OOpabOTKH 3IKCHEPUMEHTATBHBIX
JAaHHBbIX

He nemoncrpupyer
HaBBIKH

He yBepenno
JEMOHCTPUPYET HaBBIKA

JlocTaTouyHO yBEpEHHO
JIEMOHCTPUPYET HaBBIKH

OTINYHO AEMOHCTPHPYET
CaMOCTOSTEIIbHBIC HaBBIKK

Brimonsenue u 3amura
nabopaTopHBIX padoT.
Brimonsenue u 3amura
MIPAKTUYECKUX 3aJaHu.
TectupoBanue
[IpomexyTounas
aTTecTalysl.




[Inanupyemble pe3yabTaThl 00ydeHUs

Kpurepun onieHnBaHus pe3yIbTaToOB

1 xkpurepuii — orcyTcTBHE

2 KpUTEpHii — HE TOJTHOE

3 xpuTepHii — xoporuiee

4 KpUTepHil — OTINYHOE

MeTopl OLICHUBaHUS

YCBOEHHUS YCBOEHHE
YCBOEHHE «XOpPOLIO» YCBOEHHE «OTIUYHO»
«HEYIOBJIETBOPHTEILHO) «yIOBJIETBOPHTEIHLHO
K-1.
3Harh: OTCYTCTBUE YCBOCHUS Henocratouno yBepeHHO Ha nocrarouno BeICOKOM OTJIMYHO TOHUMAET U KonTposs nocenienus

TEOPECTUUCCKHUE U SKCIICPUMCHTAJIbHBIC
MCTOABI UCCJICAOBAHMA C UCIIOJIB30BaHHECM
OCHOBHBIX 3aKOHOB XMMMH.

3HAHHHN

IIOHUMACT U MOXET
0OBICHATH TIOJIy4YCHHBIC
3HaHUA

YPOBHE TIOHUMAET U MOXKET
OOBSACHATH MOTydIEHHbIE
3HaAHUS

MOXET OOBSICHATH
MOTy4YCHHbIC 3HAHUS,
JIEMOHCTPUPYET
CaMOCTOSITENBHYIO
MO3HABATEIbHYIO
JIEATEILHOCTD

JIEKIIUH.

Kontpons yuactus B
JUCKYCCHSX Ha
JIEKIUSIX.

[IpoBepka KOHCIIEKTOB
JICKIUH.
Tectupopanue.
[IpomexyTounas
aTTeCcTalysl.

Ymers:

TECOPECTUUCCKHUE U SKCIICPUMCHTAJIbHBIC
MCTOJBI UCCJICAOBAHUA C UCIIOJIB30BaAHHEM
OCHOBHBIX 3aKOHOB XHUMHHU.

He nemoncrpupyer
YMEHUS

He yBepenno
JEMOHCTPUPYET YMEHHUS

JlOCTaTO4HO YBEPEHHO
JIEMOHCTPUPYET YMEHHUSI

OTINYHO AEMOHCTPUPYET
YMEHUs

BoinonHenue u 3amuTa
n1abopaTopHBIX padoT.
Boinonnenue u 3amura
MPaKTUYECKUX 3aJaHUH.
TectupoBanue
[IpomexyTouHnast
aTTecTalysl.

BJIaI[eTI) HaBbIKAMM:

HaBBIKAMHU TIOCTAHOBKH XUMHUYECKHX
7a00paTOPHBIX ONepanuii U UX BBHITIOIHEHHS B
HECTaHAPTHBIX CUTYAIHSIX, METOIaMH
MaTeMaTH4ecKoi 00paboTKH
IKCIIEPUMEHTAIBHBIX JJAHHBIX, UX aHAIIU3a U
0000111eHuS, CTOCOOHOCTBIO JaBaTh OLIEHKY
HOTPEIIHOCTHA METOo/Ia

He nemoncrpupyer
HaBbIKH

He yBepenno
JIEMOHCTPUPYET HABBIKH

JlocTaTouHO yBEepeHHO
JIEMOHCTPUPYET HaBBIKK

OTINYHO AEMOHCTPUPYET
CaMOCTOSITEIbHbIE HABBIKU

BrinonHenue u 3amura
n1abopaTopHBIX padoT.
BrinonHenue u 3amuTa
MPAKTHYECKUX 3aJaHHMH.
TectupoBanue
[IpomexyTouHast
aTTeCTaIusl.




6. YYHEBHO-METOJANYECKOE OBECIIEYEHUME JUCIHUITIJIMHBI

6.1 OcHoBHasi JuTEpaTypa

6.1.1 Apxwunoa A.B. O0mas xumwus. Yacte |: YueOHoe mocodue / A.B.Apxumnosa. — H.Hos.:
HI'TY, 2015.-15c.

6.1.2 TI'muaka H.JL O6mas xumus: yde6. nmocobue s By3oB / HJL I'muaka. — M.: KHOPVYC,
2013. - 752 c.

6.1.3 Apxunosa A.B. Xumudeckasi KHHETHKA ¥ paBHOBecHe: yuel. mocobue. ['pud YC HI'TY —
H. Hosropoa, HI'TVY, 2010. — 261 c.

6.1.4. ApxunoBa A.B. PactBopsl: yuebnoe nocobue. I'pu¢ YC HI'TY — H. Hosropon, HI'TY,
2013.202 c.

6.1.5. ApxumnoBa A.B. TecroBele 3amanus no xumuu: yded. mocodue. ['pu¢p YC HI'TY — H.
Hosropoa, HI'TY, 2010.— 335 c.

6.2 lonojiHUTeJIbHAS JIUTEpPaTypa

6.2.1. Koposun H.B. O0mas xumusi: yueOHuk g Texundeckux BY3oB. — M.: «Bricmias mikomnay,
2004. 557 c.

6.2.2. 'opuikoB B.U., Ky3nenoB 1.A. OcHoBsl pusnyeckoit xumuu: yaueOHuk. ['pudp MO PO — M.:
«bunom. JlabopaTtopus 3nanuii», 2010. — 407 c.

6.3 MeTO}II/l‘{eCKHe YKa3aHud, pEKOMEHIAIIUA U IPYIUEe MaTEepHaAJbI K 3aHATUAM

6.3.1. MeTtoauueckue peKOMEHAAINU 110 OpraHu3aIK ayauTOpHOU paboThl. [IpunsaTel YueOHo-
metonuyeckum copetoM HI'TY um. P.E. Anekceesa, npotokon Ne 2 ot 22 anpens 2013 1. DnekTpoHHbII
anpec:  http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20. Jlara
obpamenus 23.09.2015.

6.3.2.. Meroauyeckue yka3aHus U 331aHHUS K CAMOCTOSITEIBHOM paboTe 1Mo TUCIUIUINHE « XUMUSD» IS
0akaJlaBpOB OYHOH, OYHO-3a04HON M 3a04HOW (dopMm oOydenus. Apszamac: AIIM HI'TY, 2015, — 92 c.,
cocraButenb: Apxunosa A.B., Ne 3 or 20 anpens 2018 r.

6.3.3. Meroauueckre yKa3aHus U 3a/laHusl K MPAKTUYECKUM 3aHATUSAM IO JAUCLUILIUHE «XUMUS»
Uig 0akanaBpoB OYHO M OYHO-3a04HOM ¢opM oOyuenus. Apzamac: AIIM HI'TY, 2015, — 18 c,
cocraButenb: Apxunosa A.B., Ne 3 ot 20 arpensa 2018 r.

6.3.4. ApxunoBa A.B. OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU: METOIUYECKUE yKa3aHUS K
IPaKTUYeCKUM paboTaM sl CTYJEHTOB Bcex creuuanbHocTedl M (opm oOyuyenus. — H. Hosropon,
HI'TY, 2007.-36c.

6.3.5. ApxunoBa A.B. DOHeprermka XUMHUYECKMX pEaKLUMH: METOAWYECKHE YKa3aHUSA K
nmabopaTopHbIM paboTaM ISl CTYACHTOB BCeX crenuaibHocTed u dopm oOyudenus. — H. Hosropon,
HI'TY, 2006. — 45 c.

6.3.6. Apxunosa A.B. DnekTpoxumMusi: METOJUYECKHE YKa3aHUs JUIsl POBEACHU Ja0. 3aHATUH 1O
Kypcy «Xumus». — Apsamac, 2010. — 36 c.

6.3.7. ApxunoBa A.B. OOmue mpaBwia MoBeACHHUS M pabOThl B XUMHUYECKOH 1abopaTopuu:
METOAMYECKUE YKa3aHUs [Tl IPOBEACHUS J1al. 3aHATHH 1o Kypey «Xumus». — Apszamac, 2011. — 18 c.

6.3.8. ApxumoBa A.B. Xumuueckass KWHETHKA M PABHOBECHE YyKa3aHWs ISl TIPOBENEHUS Jal.
3aHATHH 10 Kypcy «Xumus». — Apsamac, 2017. — 36 c.

6.3.9. Meroauueckue yka3aHus M 3aJaHus K J1a0OpaTOPHBIM paboTaM MO AUCHUILIMHE «XHUMHSD) JUIs
0akanaBpOB OYHOW, OYHO-320YHOM M 3a0uHOM Qopm oOyuenus. Apszamac: AIIM HI'TY, 2015, — 24 c.,
cocraButenb: ApxumoBa A.B., mpotokon Ne 3 or 20 ampens 2018 r. Pa3memeno B JIOKanbHOH CETH
Ap3amacckoro nonurexandeckoro nactutyta (pumuana) HI'TY um. P.E. Anekceena.

6.3.10. ApxunoBa A.B. Xumuueckas KHHETHKAa W paBHOBECHE YyKa3aHHUs K INPaKTHUYECKUM
3aHATHAM MO AUCHUIUIMHE «XuMuUs». — Ap3amac, 2012. — 23 c.


http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20

/. TH®OOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI

7.1 Ilepeuenn pecypcos HH(OPMAIHOHHO-TEJIEKOMMYHHKANMOHHOM ceTH
«MHTEepHEeT», HEOOXOAMMBIX /ISl OCBOCHUSI AUCHUILIMHBI (MOYJIs1), BKJIIOYAasi 3JIEKTPOHHbIE
0u0MoTeYHbIe M MH(POPMAIIMOHHO-CIIPABOYHbIE CHCTEMBbI

7.1.1 DnexktpoHHO-OMONMoTeyHass cucremMa wuzgarenscrBa «IPRbooks». Pexum nmocryma:
www.iprbookshop.ru.

7.1.2 DnektponHas OubOnmorexka Hayunbix nyOnukanuii «eLIBRARY.RU». Pexum npocryma:
http://elibrary.ru.

7.1.3 Hayunas AJIEKTPOHHAS o6ubnuoreka «KubepJlennnkay. Pexum JI0CTyIa:
https://cyberleninka.ru/.

7.1.4 Chem Office 6.0. Iloumck xumuueckoir wuHpOpManuu B HMHTEpHETE, BO3MOKHOCTD
npocmotpa 3D-cTpyKTyp Ha caifTax.

7.15  http://www.hij.ru.

7.1.6. http://www.chemistry.

7.1.7. http://www.informika.ru/text/ database/chemy/START.html

7.1.8.http://chemicsoft.chat.ru.

7.2 TlepeyeHb JIMIEH3HOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOTr0 TPOTrPAMMHOIO
o0ecrieyeHHus1, B TOM YHCJe 0T€YEeCTBEHHOI0 NMPOU3BOJCTBA HEOOXOAUMOrO /Jisi OCBOEHUS
AUCHUILINHBI

He ucnonb3yercs.

8. OBPA3OBATEJIBHBIE PECYPCBI JJIs1 UHBAJIM/1OB U JIUL C OB3

B Ttabmaume 8.1 ykazaH mepedeHb OOpa30BATENBHBIX PECYPCOB, HMMEKOIIUX  (HOpMBI,
aJanTUPOBAHHBIC K OTPAHUYCHUSIM 37J0POBbS, @ TAK)KE CBEJICHUS O HATMYUU CICIIHATBHBIX TEXHUYECKUX
CpeacTB 00y4YeHUs KOJIEKTUBHOTO M UHIUBUIYATHHOTO MOJIb30BAHUA.

Tabnuua 8.1 — O6pazoBarenbHble pecypchl Ui HHBaIUAOB U juil ¢ OB3

[Tepedyensb 00pa30BaTEIBHBIX PECYPCOB, CBelcHUS O HAJTMYKMHU CIICIUATBHBIX TEXHUIECKHUX
HPUCTIOCOOICHHBIX JUTS HCIOIb30BaHHS CpeaCTB OOYyUYCHHUS KOJUIEKTHBHOTO U MHIUBHIYaJIbHOTO
uHBanuAaMu 1 tunamu ¢ OB3 ITOJIb30BAHUS
CIIEIMAIbHOE MOOMIIBHOE MPUIIOKEHHE - CHHTE3aTOP
3BbC "IPRbooks" peuH, KOTOPBIA BOCIIPOU3BOIUT TEKCThI KHUT K MCHIO
HaBUT AN

9. MATEPHAJILHO-TEXHUYECKOE OBECNIEYEHUE, HEOBXOJIUMOE JIJISI
OCYIIECTBJEHUSI OBPA30BATEJIBHOIO MPOIIECCA TIO
JTUCHUIIIAHE (MOYJIIO)

Y4eOHble ayaUTOPUU JUIS TPOBEACHHUS 3aHITUNA 1O JIUCHUIUIMHE (MOJYINIO), OCHAIICHbI
000py/IOBaHUEM M TEXHUYCCKHMH CPEJICTBAMU O0yUCHUSI.

B tabnuie 9.1 nepeuncieHsr:

- yaeOHBbIC ayIUTOPUU IS TIPOBEACHUS YUCOHBIX 3aHATHHA, OCHAIICHHBIE O0OPYIOBaHHEM U
TEXHUYECKUMHU CPEICTBAMU OOyUCHUS;

- IIOMEIICHHUS JIJISI CAMOCTOSITEIIbHON PabOThl 00YJAOIINXCS, KOTOPBIE OCHANIEHBI KOMITBIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO TMOJAKIIOUeHUsT K cetn «VHTepHeT» U oOecledeHneM JOCTyIla B
AIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa3zoBarenbHyto cpexy AIIM HI'TY.
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Tabnmuma 9.1 — OcHaIEHHOCTh AYUTOPUN 1 TIOMEIICHUH IS POBEACHUS 3aHITHI M CAMOCTOSATEIBHOM
pabOThI CTYICHTOB 0 TUCIUTUTHHE (MOJTYITIO)

HanmenoBanue ayautopuii u
IIOMEIICHUN I IPOBEACHUS 3aHATHN U
CaMOCTOSITeNIbHOM paboThI

OcHaIEHHOCTb ayAUTOPUN U TIOMEUICHUN U1l IPOBEICHUS
3aHATUN U CAMOCTOSITENIbHOM paboThI

Huctumisarop, Becet BCT-150, konopumerpsr (6 mrT.),

PMC N4 «pH - wmerpusin, PMC No7 «Kuneruka 2,
obopymoBanue g «DIEKTPOXUMHUWY.  BBIIPSIMUTEIND,
103 - JIabopaTopust XuMuu anexktposusepsl (3 mr.), [lorennuocrar-ranpBaHocTar «P-8»
r. Ap3amac, yin. Kanununa, tom 19 («P-8S»), Marnutnas wemanka I13-6100, Daextpox
rpaduToBsIid, DiekTpos cpaBHeHuss DCCP-10101,
DOCCP-10102, DnexTpoll pelOKCMETPUUYECKUM TJIaTHHOBBIM
OPII-101, mrtaTuBbl ¢ OrOpeTKaMu JUIsi TATPOBAHUSA (4 1IT.)

316 - KaOuHeT caMOIIOAIrOTOBKHA pabouux MecT CTyJeHTa — 26 1IT;
CTYJICHTOB 1K, ¢ Beixomom Ha teneBuzop LG - 1 wT.
r. Ap3amac, yn. Kanununa, gom 19 [1IK ¢ noakiiroueHreM K UHTEPHETY -SIIT.

10. METOJAUYECKHUE PEKOMEHJALIMN OBYYAIOIIMMCS O OCBOEHUIO
JTUCHMIITAHBI (MOLYJIS)

10.1 OOmue meToaMYecKHe PeKOMEHIAIUH I8 O0YYAIOIIUXCS MO OCBOEHHIO
AUCHUILTHHBI, 00pa3oBaTe/ibHbIe TEXHOJIOTUH

JucuummHa peanusyercs MOCPEACTBOM IPOBENCHHMS KOHTAaKTHOM paboThl ¢ 00y4yaromMMUCS
(BKJIIOYasl MPOBEJIEHUE TEKYIIETO KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSITEIbHON paboThl 00ydaromuxcs u
IIPOMEXYTOUYHOM aTTeCcTalyu.

KonrakTHass paboTa mNpPOBOAWUTCS B ayAWTOPHOW M BHEAyIUTOPHOH ¢opme, a Takke B
JIEKTPOHHON HH(pOpPMallMOHHO-00pa3oBareiabHOil cpeae uHctuTyTa (nanee — OHOC). B ciyuae
MIPOBEJICHUSI YaCTH KOHTaKTHOH paboTel mo aucuurminHe B DMOC (B COOTBETCTBMM C pacHUCaHHEM
Yy4eOHBIX 3aHATHI), TPYA0EMKOCTh KOHTaKTHOU padota B DMIOC sKkBHUBaJIeHTHA ayAUTOPHON padoTe.

[Ipu mpenojaBaHUM JUCHMIUIMHBL «XHUMHSI», HCIONb3YIOTCS COBPEMEHHbBIE 00pa30BaTENIbHbBIE
TE€XHOJIOTUH, I03BOJISIONIME IOBBICUTh AKTHMBHOCTH CTYJEHTOB IIPM OCBOEHUM MaTepuana Kypca H
MIPEIOCTaBUTh UM BO3MOXKHOCTh 3 (PEKTUBHO pEan30BaTh Yachl CAMOCTOSTENIbHON pabOTHI.

Bech nexkunoHHbIM MaTepuan Kypca HaxoAuTcs B cBoboaHoM joctyne B cucteme MOODLE nHa
CTpaHulle Kypca «XHMHSI» W MOTYT OBITh MpopaboTaHbl CTYJEHTaMHM [0 UYTEHHUS JIEKIUH B XOHe
CaMOCTOSITENIbHON PabOThI. DTO JaeT BO3MOXHOCTh OOCYIUTh MaTe€pUal cO CTYJIEHTaMH BO BPEMS UTEHUS
JIEKUUH, aKTUBUPOBATh UX JEATENIHOCTh TP OCBOCHUH MaTepHara.

Mertoanyeckne pPEKOMEHJAIMM K BBINOJIHEHUIO JIAOOPAaTOPHBIX W MNPAKTUYECKUX 3aHITUH
HaxoauTcst B cBoOoaHOM noctyrie B cucteMe MOODLE Ha crpanuiie kypca « XUMHUS» U UCTIOTB3YIOTCS
CTYIAEHTAMH JUIsl IOATOTOBKH U BBIIIOJHEHUS 33JaHUH HA COOTBETCTBYIOLUX 3aHATHSIX.

Ha nexkumsix, mabopaTOpHBIX W NPAKTUYECKUX 3aHITHUAX PEANU3YIOTCd HWHTEPAaKTHBHbBIE
TEXHOJIOTUH, TPUBETCTBYIOTCS BONPOCHl U OOCYXKIECHHUS, UCHOIb3YeTCs JIMYHOCTHO-OPUEHTUPOBAHHBIH
MOJIXO/1, IUCKYCCUOHHBIE TEXHOJIOTUHU, TEXHOJIOTUU Pa0OTHI B MAJIBIX TPYIIaX, YTO MO3BOJIAET CTYJAEHTaM
IPOSIBUTH €051, MOTYYUTh HAaBBIKK CAMOCTOATEIBHOTO U3yUEeHUsI MaTepHalia, BEIPOBHITh YPOBEHb 3HAHUI
B IpyTIIe.

Bce Bompochl, BO3HUKININE MPU CaMOCTOATENbHON paboTe Haja JIOMALIHUM 3aJaHUeM, MOJPOOHO
pa3buparoTcs Ha MPAKTUYECKUX 3aHATUSAX M JeKuusx. [IpoBoasTcs MHAMBHIyalbHBIE U TPYIIOBBIE
KOHCYJIbTAI[MH C UCIOJIb30BaHUEM, KaK BCTPEY CO CTYAEHTaMHU, TaK U COBPEMEHHBIX MH(POPMALMOHHBIX
TEXHOJIOTUH, TaKUX Kak (opyM, yaT, BHYTpeHHss aiekTpoHHas nouta CJJO MOODLE.

WNunnuupyercs akTUBHOCTh CTYAEHTOB, IMOOLIPSETCS 3aJjaHue JIIOOBIX BOIPOCOB IO MaTepuaiy,
MPaKTUKYETCS WHIUBUAYaIbHBIA OTBET HA BONPOCHI CTYACHTA.

Jnis olleHKM 3HaHUMN, YMEHUH U YpOBHS C(POPMHUPOBAHHOCTH KOMIETEHIIMH B IIPOIIECCE TEKYIIETO
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KOHTPOJISI IPUMEHSIETCS] CUCTEMa KOHTPOJISL U OLIEHKH yCIIEBAEMOCTH CTYJIEHTOB, IIPEACTaBICHHAs B Ta0l.
5.1. [IpomexxyTouHas aTTecTalys IPOBOAUTCS B (hOpME HIK3aMEHa C UCIOIb30BAHUEM CHCTEMBI KOHTPOJIS
Y OLICHKH YCIIEBAEMOCTH CTYIEHTOB, MPE/ICTaBICHHON B Ta0m. 5.2 u 5.3.

10.2 MeTtoanuyeckue yKa3aHus JJsl 3aHSITHI JEeKIUOHHOTO THIIA

JlekuMOHHBIA Kypc TMpeArnojiaraeT CHUCTEMATHU3UPOBAHHOE H3JI0KEHHWE OCHOBHBIX BOMPOCOB
TEMaTUYECKOro IulaHa. B Xole NeKUHOHHBIX 3aHATUNA PaCKpBIBAIOTCS 0a30Bble BOMPOCH B paMKax
KOKIOW TeMbl AUCHMILIUHBI (cM. Tabn. 4.1, 4.2). O003HAYAIOTCS KIIIOYEBBIC ACMEKTBI TEM, a TaKkKe
JIeNal0TCs aKIEHThl Ha HauboJiee CI0KHBIX M BaXKHBIX MOJOKEHUSAX U3yd4aeMoro mMaTepuana. Marepuaisl
JIEKIIUHN SBIISFOTCS OCHOBOM ISl MOATOTOBKH O0YYArOMIMXCs K JIAOOPATOPHBIM U MPAKTUYECKUM 3aHATHSIM
U BBIMOJHEHHs 33JIaHUN CaMOCTOSITEJIbHOM paboThl, a TakKe K MEPOINPHUSTHSAM TEKYIIEero KOHTPOJISL
YCIIEBAEMOCTHU U MTPOMEKYTOUHOM aTTECTAIlMHU MO TUCLIUILIAHE.

10.3 MeToauyeckue yKa3aHUsi MO OCBOEHHIO JMCUHUIUIMHBI HAa J1a00OPaTOPHBIX
padorax

[ToaroToBky K Kax1oi 1a00paTopHOil paboTe CTYJAEHT AOJKEH HadaTh ¢ 03HAKOMIIEHUS C IJIaHOM
3aHATHUS, KOTOPBIA OTpa)kaeT COJEpKaHWE NpPEIOKeHHONW Tembl. Kakmas BbimonHeHHass paboTa ¢
0(hOopMIIEHHBIM OTYETOM U MOJUIEKHT 3alIUTE Y IpenojaBaTess.

Ipu oniennBaHNMYM 1a00OPATOPHBIX PAOOT yUUTHIBACTCA CIEAYIOLIEE:

- KQUeCTBO  BBIMOJIHEHUS IKCHEPUMEHTAJIbHO-TIPAKTUYECKOM dYacTM paboThl M CTENEHb
COOTBETCTBUS PE3yIbTATOB paOOTHI 33JaHHBIM TPEOOBAHUSIM;

- KauecTBO 0(hOpMIIEHUS OTYETa 110 paboTe;

- KQUY€CTBO YCTHBIX OTBETOB HAa KOHTPOJIBHBIE BOIPOCHI ITPH 3aLIUTE PAOOTHL

Mertoanyeckue peKOMEHIAUKM K BBIIOJIHEHHUIO JIAOOPATOPHBIX pabOT HAaXOAMUTCS B CBOOOJHOM
nocryne B cucreme MOODLE Ha crpanune kypca «XUMHS» U HCIOJIB3YIOTCA CTYACHTaMHU JUIS
MOJITOTOBKU U BBINIOJHEHHUS 33JJaHUH B COOTBETCTBUHU C YUEOHBIM IIJIAHOM U PACIIUCAHUEM 3aHATHH.

10.4 MeTtoanueckue YKa3aHHSI MO OCBOEHHMI) JTUCHMIUIMHBI HAa NPAKTHYECKHX
3aHATHSAX

[IpakTuueckne 3aHATHS TPEACTABISIOT COOOW JETANU3AIMI0 JIEKIIMOHHOTO TEOPETUYECKOTO
Marepuana, IpoBOJATCA B LENSIX 3aKPEIUICHHUS] Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3neiibl. OCHOBHOM
(dhopmoii TpOBEICHUS TTPAKTUUYECKUX 3aHATUN SBISIETCSA OOCYKJIEHHE HanOoJiee MPOOJIEMHBIX U CIOKHBIX
BOIIPOCOB T10 OT/JEJIbHBIM TeMaM, a TaK)Ke pelleHue 3a7a4d U pa30op MpUMEpOB B AyAUTOPHBIX YCIOBHSIX.

[IpakTuueckue 3aHATUS 0OECTICUUBAIOT:

- IPOBEPKY U YTOYHEHUE 3HAHUM, MOTYYEHHBIX Ha JEKLIHIX;

- pa3BUTHE YMEHUN U HABBIKOB JUCKYCCHOHHOTO OOCYKJIEHUS BOTIPOCOB 0 yYeOHOMY MaTepuany
JUCLUIUIMHBI U pEUIeHUs 33/1a4 110 OCHOBHBIM pa3zieliaM Kypca;

- TIOJIBEJICHHE WTOTOB 3aHATUN (pe3yibTaThl TECTHUPOBAHMS, TOTOBHOCTH OTYETOB TIO
MPAaKTUYECKUM 3aHATUSAM, TOTOBHOCTh JOMAILHUX 3aJaHUM, BBINOJHEHHBIX B XOJI€ CaMOCTOSITEIbHOM
paboThI).

MeTtoauueckre peKOMEHIallMK K BBHIMOJTHEHUIO MPAKTUYECKUX 3aJJaHUi HaXOJUTCS B CBOOOIHOM
JIOCTYTIE W HUCIOJB3YIOTCA CTYACHTaMHU JJIS TOATOTOBKH M BBIMOJTHEHUS 3aJlaHUi B COOTBETCTBUU C
y4eOHBIM TUIAHOM M PACIICAHUEM 3aHSTHH.

10.5 Meroanyeckne yKa3aHus 10 CAMOCTOSITEIbHOH padoTe 00y4aromuxcst

CamocTtosarenpHas paboTa oOecrieunBaeT MOArOTOBKY 00Y4YaOIIErocss K ayAUTOPHBIM 3aHITUIM U
MEPOIPHUATHSAM TEKYIIEr0 KOHTPOJS M IPOMEXKYTOYHOH aTTeCTallMM 110 H3y4aeMOW JIMCIHILINHE.
Pe3ynbTarhl 3TOM MOATOTOBKM MPOSBISIOTCS B aKTUBHOCTH OOYYAIOIErocs Ha 3aHATHUSAX U B Ka4eCTBE
BBITIOJTHEHHBIX MPAKTUICCKUX 33JJaHUH B IPYTHX (OPM TEKYIIETo KOHTPOJIS.

B mporecce camocrosTensHON paboOThl peKOMEHAyeTcsl MpopaboTKa MaTepHalioB JIEKIUN IO
KaXJIOM TPOWJIEHHON TeMe, a Tak)Ke M3ydeHHWE OCHOBHOM Y4EOHOW M CIPaBOYHO-OMOIHMOrpaduvecKoit
TUTEpaTyphl, IPEJICTABICHHON B pazjene 6.

JIisT BBITIOJTHEHUST CaMOCTOSTEIBbHOW pPaOOTHl TPH HM3yYECHUW JIUCIHUILIMHBI CTYJASHTBI MOTYT
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MCIOJIB30BATh CIIEIHMATM3UPOBaHHbIE ayaAuTOpuu (cM. Tadi. 9.1), 060pyaoBaHUE KOTOPHIX 00eCIeUnBaeT
noctyn 4epe3 MHTEpHET K AIEKTPOHHOW WMH(POPMAIMOHHO-00pa30BaTEeIbHON Cpele HWHCTUTYTa H
AJIEKTPOHHON OMONMMOTEYHOM CHCTEeMe, T/e pacloyiaralorcsi y4deOHble U yu4eOHO-METOJINYECKHe
MaTepHalibl, KOTOPbIe MOTYT ObITh HCIIOIb30BAHBI [l CAMOCTOSITEIbHON PaOOTHI.

Jns oOyvaromuxcst o 3a04HOi (popMe 00ydeHus: caMocTosITeIbHas padoTa SBISETCS OCHOBHBIM
BUJIOM Y4eOHO! AEATENbHOCTH.

10.6 MeTtoanuyeckue yKa3aHus 1Mo o0ecrevyeHH0 00pa30BaTeIbLHOI0 Mmpoiecca

1. Meroauyeckre pEeKOMEHIAIMK IO OpPTaHU3alMH ayAUTOpHOW pabdoThl. IlpuHATHI YuebHO-
MetoauueckuM coeroM HI'TY um. P.E. AnekceeBa, mpotokos Ne 2 ot 22 anpenst 2013 r. DaeKTpOHHbBIN
anpec:  http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20. Jlara
obpamenus 23.09.2015.

2. Meroanueckrue peKOMEHIAIMU M0 OPTaHU3AINH U TUNIAHUPOBAHUIO CAMOCTOSTEIBHON PabOThI
CTyleHTOB 1o nucuuriuinae. [IpuHsatel YueOHo-meTommueckum coBetoM HI'TY um. P.E. Anekceesa,
nporokoix Ne 2 or 22 ampens 2013 r. Dnekrponsbni anpec:  http://www.nntu.ru/RUS/otd sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20. Jlata oopamenus 23.09.2015.

3. Yuebnoe nocobue «[IpoBenenue 3aHATHN ¢ TPUMEHEHUEM WHTEPAKTHUBHBIX ()OPM U METOJIOB
oOyueHus», EpmakoBa T.U., HBamkun E.I., 2013 T. DNEKTPOHHBIM azpec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/provedenie-zanyatij-s-primeneniem-
interakt.pdf. {ara o6pamenus 23.09.2015.

4. YyeOnoe mocobue «OpraHusanusi ayAUTOPHOW pabOThI B 00pa30oBaTEIbHBIX OPraHU3AIUSIX
Bhiciiero  oOpazoBanusi», MBamkun E.I'., XKykxosa JLII., 2014 r. DuekrpoHHBIH ajpec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/organizaciya-auditornoj-raboty.pdf. Jlara
obpamenus 23.09.2015.

5. Meroanueckue peKOMEHJAIMK M0 OPraHU3alyy U TUIAHUPOBAHUIO CAaMOCTOSTEIBHON paboThI
CTyJeHTOB 1o aucuuiuinHe. [Ipunsatel Yuensim CoBeToM Ap3aMacCcKOro MOJIMTEXHUYECKOIO MHCTUTYTA
(punmana) HI'TY um. P.E. AnekceeBa, npotokon Ne 9 ot 11 nexadbpp 2014 r. Pa3memiensl Ha caiite
Ap3zamacckoro nonutexundeckoro nuetutyra (punuana) HI'TY um. P.E. Anekceesa.

6. Meroauueckrue yka3aHUs 10 OICHHBAHHIO CPOPMHUPOBAHHOCTH KOMIICTCHIIMHA JUCIHILIAH
yuyeOHOro IutaHa (pacCMOTpeHbl Ha 3aceqaHuM Kadeapsl «OIKOHOMHKA U YOpaBlIeHUE B
mammHoctpoeHun» Al HI'TY um P.E. AnekceeBa mpotokon Ne3 or 21 centsiops 2015 ropa,
pa3Merensl B iokanbHOM cet AT HI'TY um. P.E. AnekceeBa).
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JlonosiHeHHUs1 M U3MeHeHNs B padoueil mporpaMMe IMCHMILIMHBI
Ha 20 /20 y4. I.

YTBEPXJIAIO:
JlupexTop UHCTUTYTA:

I'ne6os B.B.

« » 20 T.

B pabouyto mporpaMMy BHOCATCS CIEIYIOIINE U3MEHEHUS:

1)
2)
WJIM JIEJIAeTCsl OTMETKA O HEIeIeCO00pa3HOCTH BHECCHUS KaKUX-TMO0 M3MEHECHHI Ha JAaHHBIN YIeOHBIN
roJ
Pabouast mporpamMma repecMoTpeHa Ha 3aceaHuu Kadeapbl, TPOTOKOI OT Ne
3aBenyrouiuii kadeapoit
(noonucy) (®HO)
YrBepxxkaeno YMK AIIN HI'TY, nporokon ot Ne
3am. nupekropa o YP [lypeirun A.1O.
(noonucs)
CoracoBaHo:
Havanpuuk YO Menpaukona O.10.
(noonucw)
(6 ciyuae, eciu U3MEeHeHUs: KACAIOMCsL IUmepamypbol).
3aBeyromias OTAeI0M OUOIMOTEKH Crapoctuna O.H.
(noonucy)
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