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1. IEJU U 3AJJAYM OCBOEHMS JUCLUMIIJIUHBI (MOYJIS)

1.1 eab ocBOCHNUSI JUCHUILINHBI (MOTYJIA)

e 0CBOCHMS TUCHUIUTMHBI « XMMHUS» U3YIEHUE TEOPETHUCCKUX OCHOB M OCHOBHBIX ITOJIOKEHHI
XMMUH, Pa3BUTHE KOMIETEHINH B cepe MPUMEHEHHS METOI0B TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO
HCCICOOBAHUS C UCITIOJIB30BAHHUEM (bYHI[aMeHTaJIBHBIX 3aKOHOB XUMHHU.

1.2 3agaun 0CBOEHUS TUCHMILINHBI (MO1YJIs1)

K ocHOBHBIM 3a/1a4aM OCBOCHHS JUCIIUIUIMHBI OTHOCSTCS:

— M3Yy4YE€HHE OCHOBHBIX MOJIOKEHHUM U 3aKOHOB XUMUH,

— M3YYCHHE METOJOB aHaju3a, TEOPETUYECKOTO M OKCIEPUMEHTAIBHOIO WCCIIECIOBaHUS |
MOJICIIMPOBAHUS XUMUYECKUX CUCTEM, SIBICHUU 1 IIPOIIECCOB B MPOGECCHOHATBHOM IeATETbHOCTH;

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

— OCBOUTH CIIOCOOBI 0OPAOOTKH M MPEICTABICHUS TOJIYYCHHBIX JTAHHBIX M OIEHKH MOTPEITHOCTH
pe3yIbTaTOB U3MEPEHUM;

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

YyeOHas gucruiuiiHa «XUMHUsS» BKJIIOYEHA B TIEpEeYeHb JUCHMIUIMH 0a30BOM  4YacTH,
onpenenstomux HampasieHHocTs Ol Jlucumminaa peanusyercs B COOTBETCTBUU C TPEOOBaAHUSIMU
®dI'ocC, OI1 BO u VII.

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

Pesynbrarel 00y4eHusl, MOJy4Y€HHbIE NP OCBOCHHUH TUCIHUIUIMHBI « XUMUS», HEOOXOIUMBI MPHU
OCBOCHHMH CIICYIOUIUX JUCHUIUIMH «JQKoyuorus», «MarepuanoBenenuney», «OCHOBbI 0€30MacHOCTH
KHU3HEICATeILHOCTUY, MOATOTOBKE K Mpolieaype 3amuThl 1 3amuta BKP.

PabGouass mporpamma IUCHMIUIMHBI «XUMUS» I WHBAIUIOB W JIMI[ C OrPAaHUYCHHBIMU
BO3MOXXHOCTSIMH ~ 37I0pOBbSl ~ pa3padaTbiBaeTCsi  MHAMBHIYabHO C  Y4eTOM  OCOOEHHOCTEH
MCUXO(U3UUECKOTO PA3BUTHSA, WHIWBHUAYAIbHBIX BO3MOXXHOCTEH W COCTOSHHUS 3JI0POBBSI TaKHUX
00y4aroImxcs.



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

[Ipouecc wu3yueHuss AUCUMIUIUHBI «XHUMHs» HampaBieH Ha (GOPMUPOBAHHUE HIIEMEHTOB
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 TIPOU3BO/ICTB

Tabmuna 3.1 — ®opMupoBaHNEe KOMIIETCHIIUN JUCIUTUTHHAMHI

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
IToaroToBKa K MpoOIEaYPEe 3alUThl U
3anura BKP

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



Tabmuua 3.2 — [lepeyeHb IaHUPYEMBIX PEe3yIbTaTOB 00YUEHUS 110 AUCIUIINHE, COOTHECEHHBIX C IJIAHUPYEMBIMH pe3yabTaraMu ocBoeHus OI1

Kopn
1 HaNMEHOBaHUE
KOMIICTCHIIMHU

[Tnanupyemsbie pe3yapTaTbl 00y4EeHUs M0 AUCIUTUINHE

OK-5. cr1ocoOHOCTBIO K
CaMOOpraHM3aIluu U
camM000pa30BaHHIO

3HaTh: OTJCNbHBIC ACHEKTHl M MOHATUS
XMMHH; OCHOBHBIE  3aKOHOMEPHOCTHU
MIpOTEeKaHUs peakLuii;

YMern: MOJIb30BATBCS  CHPAaBOYHOU
JIUTEepaTypou npu o0paboTke
SKCHEPUMEHTANBHBIX JAaHHBIX U PELICHUU
3ajay; CaMOCTOSATENILHO
KIacCU(PUIIPOBATh XUMUUECKHE CHCTEMBI,
MpOLecChl M METOABl WX  AaHaJIn3a,
CaMOCTOATENBHO MpEIaraTh U MPOBOAUTH
pacyeTsl 1o TEOPETHYECKUM u
9KCTIEPUMEHTAIBHBIM JaHHbIM;

Biajerb: HaBbIKAMH BBIMOJHCHUS OCHOBHBIX
XUMHYECKHX Ta6OpaTOPHBIX orepanui,
METOoJlaMU MaTeMaTH4ecKon 00paboTku
9KCIIEPUMEHTANBHBIX TaHHBIX

MK — 1 ciocoGHOCTBIO IPUMEHSTH
Croco0bl PaMOHATBHOTO
HUCIIOJIb30BAaHUA HCOGXO[[I/IMI)IX BUJI0B
PECYpPCOB B MAIIMHOCTPOUTEIBHBIX
IMPpOU3BOACTBAX, BI)I6I/IpaTI) OCHOBHBIC
1 BCIIOMOTaTeNIbHBIC MaTepHAIbI TS
W3TOTOBJICHUS UX M3JEIHH, CIIOCOOBI
peanu3ani OCHOBHBIX
TEXHOJIOTUYECKUX MTPOLIECCOB,
AQHAIUTUYCCKHE U YHCIICHHBIC METOMBI
IpH pa3paboTKe X MATEMAaTHYESCKUX
MOJEJIEH, a TAKXKE COBPEMEHHBIE
METO/IbI Pa3pabOTKH MaJIOOTXO/IHbIX,
9HEProcOeperaroInX 1 IKOJIOTHIECKH
YHUCTBIX MAaIIMHOCTPOUTECIIbHBIX
TEXHOJIOTUI

3HaTh: TEOpETHYECKUE U
OKCIICPUMEHTAJIbHBIC METOAbI
HCCJICIOBAHUS C UCTIONb30BAHUEM
OCHOBHBIX 3aKOHOB XUMUH.

YMersn: 00pabaThIBaTH
OKCIICPUMCHTAJILHBIC TaAHHBIC,
BBIOUPATH METO/Ibl XUMHYECKOTO
aHaITM3a JUls IPOBEACHHUS
IKCIIEPUMEHTA

Baaners: HaBHIKAMU TOCTAHOBKH
XUMHYECKHX J1a00paTOpHBIX ONepanuii u ux
BBITIOJTHEHHS B HECTAHIAPTHBIX CUTYaITHX,
METOJIaMH MaTeMaTHIeCKOH 00paboTKn
OKCIICPUMECHTAJILHBIX TaHHBIX, UX aHaJIu3a U
000011eH s, CTOCOOHOCTHIO JTAaBaTh OIEHKY
MOTPENTHOCTH METOa




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

4.1 Pacnpeneﬂe}me TPYAOECMKOCTH IJUCHUIIJIMHBI IO BUIaM paﬁoT Imo ceMecTpam

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

Tabmuna 4.1 — PacnipeneneHue TpyTI0eMKOCTH JUCIUIUIMHBI IO BUAAM Pa0OT 1O CEeMecTpaM JUIst
CTYJCHTOB OYHOTO O0y4YeHUs / 3209HOTO O0YUCHHS

TpyaoeMKOCTh 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

MOBTOPCHUE JICKIIHOHHOTO MaTepHaia i MaTepuaia yueOHHKOB U y4eOHbBIX MOCoOuil, 34/54/54 34/54/54
HOJI'OTOBKA 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 pa3jiennos, TeM % g "E :’{ Coaep:xanue pas3aejioB, TeM, 3aHATHI Bug CPC
OIIK; IIK u = z 2 55
HHAMKATOPbI = |2 5 e = 5 =
JAOCTHKCHUSA % g. lg E ; E lg
KOMIIEeTeH Ui 5|8 = %3 S8
£ |5
1 cemectp
OK-5 Pa3gen 1. DHepreTuka XUMHYECKHX NMPOLIECCOB.
K-1 Tema 1.1. TemnoBsie 3 PeKThI 1/1/1 2/3/3 | OcHoBHBIE MapamMeTphl mpoueccoB. TepMoauHaMuyecKue QyHKIIUH. 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 OCTynaThl [6.1.2], [6.1.5], [6.2.1],
HU3MEHEHHE B MpoIleccax. JHEPTust TepMOJMHAMUKH. VI3MeHeHre SHTPOIHH B poreccax. JHeprus ['uboca. [6.2.2], [6.3.1],[6.3.2]
I'u66ca. DakTopbl, ONPEIEISIIONINE HAPABICHHE XUMUYECKUX PEaKInil.
JlabopaTopras pabdora Nel. 4/-/- 2/-I- | Onpenenenue TemnoBoro 3ddexTa (KanopuMeTpuieckue usmepenusi) u tuna |[loaroToBka K
DHepreTrka XUMUYECKUX PEaKIui peakiu. DKCIIEpUMEHTAIbHOE I0Ka3aTeNbCTBO 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 KUHETHKUA. OCHOBHO# 3aKOH KHHETHKH. OCOOEHHOCTD N3ydenue
peakruit /0,5 KHHETHKH T€TePOTEHHBIX MPOoIeccoB. BimsHue pa3nuuHbix GpakTopoB Ha TEOPETUUECKOTO
CKOpOCTh peakiuil. Teopus akTHBHBIX cTONKHOBeHHH. KaTamus. Mmatepuana [6.1.1],
Tema 2.2. Xumuueckoe paBaoBecue | 1/0,5 2/3/3 | O6patumsie peakiuu. COCTOSHUE XMMUYECKOTO paBHOBecHs. 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 iepexos. Ipasuio pas ['u66ca. Bapuartusnocts cuctembr. | [6.3.2.]
AZIcopOIIMOHHOE PaBHOBECHE.
JlaGoparopuas paGora Ne2 4/-/- 2/-/- | BeimojiHeHME KHHETHYECKUX U3MEPEHUM. DKCIIEPUMEHTAIBHOE Ioaroroska K
KuHeTHka XUMHYECKHX peaKuit 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
KuHeTHka XUMHYECKHX peaKuuit 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. PacTtBopsbl. JlucnepcHbie CHCTEMBI.
K-1 Tema 3.1. PactBopsl Heanekrponutos | 1/0,5/ 1/3/3 | OcHOBHBIC IOHATHS. 3aKOHBI HACAIBHBIX PACTBOPOB. AHTH(PH3EL. Hzyuenue
05 TEOPETUYECKOTO
Tema 3.2. PactBops! aextponuroB | 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.],
PactBopuMocTh BemecTB. ['HapoIn3 coeil. [6.2.1], [6.2.2], [6.3.1],
Tema 3.3. JlucnepcHbIe CUHCTEMBI 1/2/2 | Knaccudukanus gucrnepcHbix cucteM. Komonambie pacTBOpsl. MeTo b1 [6.3.2.]
IIOJIy4EHUS U CBOMCTBA.
Jlabopartophas padorta Ne3. 4/-/- 1/-/- | Onpenenenie KOHICHTPAIUKE PACTBOPOB MEeTOOM TUTpoBaHus. .OTBeTsl Ha | [loAroToBKa K
TurpumeTpudecKuil aHaIH3 KOHTPOJIbHBIE BOIIPOCHL. J1a00paTopHBIM 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. OxkucauTenbHO- 1/1/1 | Oxucnenne. BoccraHoBienre. BakHeinme oKUCIUTENH M BOcCTaHOBUTENH. | M3yueHue
BOCCTAaHOBUTEJIbHBIE PEAKIIUU Tunet OBP. Merton nonypeakuuil. TEOPETUYECKOIO
Tema 4.2. DIEKTPOXUMHYIECCKIE 2/1/1 1/3/3 | DnextpoaHblii HoTeHIMAN. Psii HanpsoKeHHU MeTa/UToB. [ abBaHUYECKHIA 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. DaKTOPHI BAKUSIONINE HA CKOPOCTh KOPPO3UH METAILIOB. [6.3.4]
Croco0Bl 3aIIUTHl OT KOPPO3UH.
JlabopatopHras padota Ne 4 4/-/- 1/-/- | Cobpath ranpBannueckuii anement Skobu-Jlanusis. [Iposenenue IToaroroBka k
DJIeKTPOXUMHUYECKHE POLIECCHI 3JIEKTPOIIM3a BOJHOTO PacTBopa coiu. [IpoTekropHas 3ammra 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 | Peuienue 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 Pazgen S. Oprannyeckue noJiIMMepHble MaTepHAaJbl.
K-1 Tema 5.1. MeToapl nostyuyeHus 2/3/3 | Tonumepsl. [lonumepusanus: onpeaenieHue, dTamnbl. [10IuucIepcHOCTb. Hzyuenue
MOJIMMEPOB Cononumepsl. CononuMepu3anus: onpeaencHue, TUIbl. I1odMKoHAeHCalUs. | TEOPETHIECKOTO
Tema 5.2. CtpoeHue 1 CBOWCTBa 2/-/- 2/3/3 | Jluneiinble, pa3BeTBICHHBIC U CETYATHIC TIOIUMEPHI. TepMOIUIaCThI U marepuana [6.1.1],
MOJIUMEPOB. peakromiactsl. lectpykuus. Crenupuyeckiue CBOWCTBA MOJIUMEPOB. [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 | Marepuaisl, mpuMeHsIeMbIe Ha OCHOBE MOIUMEpPOB. [IpuMeHeHue
KPYITHOTOHHAXHBIX onuMepoB. [loumeps! 1 3K0JI0THsl.
Hroro no 5 pasneny 2/-/- 6/9/9
OK-5 Pazgen 6. TBepaoe cocTossHUE BellecTBa. XMMHUS METALIOB U CILJIABOB.
IK-1 Tema 6.1. Tumsl kpuctamios. 3oHHas | 2/-/- 1/3/3 | Kpucramisl: MOJIEKY/ISIPHBIE, HOHHBIE, ATOMHBIE, METAJUTHYECKHE, Uzyuenune
TEOPHs KPUCTAIIIOB. CMellIaHHbIe, peanbHble. JledekTsl. 30HHas Teopusi. 30HBI IPOBOIUMOCTH, TEOPETUIECKOTO
BaJICHTHOCTH, 3anpeuieHHast. [I[poBogHUKY, OTyIPOBOAHUKH, TUJIEKTPUKU. |Marepuana [6.1.1],
Tema 6.2. XuMHus METAILIIOB U 2/-1- 1/3/3 | OcHoBHBIE CBOMCTBA METAJIOB M UX CILIABOB. [loJTyueHne METAIIIOB. [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. Jluksuayc. Conunyc. TBepabiii pactBop. UHTepMeTanauabl.
Hroro no 6 pazneny 4/-/- 2/6/6
OK-5 Pasnea 7. Xumnueckasi uaeHTUGUKANMS U AaHAJIN3 BelIeCTB.
K-1 Tema 7.1. XuMu4eckue METOAbI 2/2/2 | T'paBumerpust. Tutpumetpusi. Touka 3KBUBAJIEHTHOCTH. HAMKATOPEL. H3yuenue
aHaIM3a MeTo bl THTPOBAHHSI. TEOPETHIECKOTO

Tema 7.2. DU3HKO-XUMHYECKHE
METOJIBI aHAIN3a.

21212

OHTI/I‘lCCKI/IG, QJICKTPOXUMHUYCCKUEC U XpOMaTOFpa(I)I/I‘leCKI/IC,
KaJIOPpUMETPHUICCKUE METO/Ibl aHAIU3a.

marepuana [6.1.1],
[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 /16 /54
HUTOTIO no gucuummune | 16/6/ | 16/- | -/6/6 | 34/54

6 /16 /54
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Tabnuua 4.3 - Ucnoab3yeMble akTUBHBIC M HHTEPaKTUBHBIE 00pa30BaTeIbHbIC TEXHOJIOTHI

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

JIMCKYCCHOHHBIE TEXHOJIOTUU
TexHosoruu paboThl B MaJIbIX IPyMIax
WHpopMannoOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTHH

[IpakTrueckue 3aHgATHS TexHomOrUs pa3BUTUSI KPUTUUECKOTO MBIIIICHUS
JIMCKyCCHOHHBIC TEXHOJIOTHH

TecToBBIC TEXHOIOTHHU

TexHomoruu paboThl B MaJIbIX TpyIMIax
HNHubopmannoHHO-KOMMYHHKAITMOHHBIC TEXHOJIOTHH

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

5.1 Onucanue noka3areJieil 1 KpUTEpHeB KOHTPOJISI YCIIEBA€MOCTH, ONMUCAHNE LKA
OLlCHUBAHUSA

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

Ha nexkuusax OLIEHMBAeTCs MOCEIIAEMOCTbh CTYAEHTOM JIEKUHMHM, aKTUBHOCTb Y4acTHs
oOyJaromerocss B BOCHPHITHH W OOCYXIECHUU pPAacCMaTPUBACMBIX BOIPOCOB, WHIWBHIYAIbHBIC
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 BONPOCOB, BPEMs Ha NMPOBEIECHUE TECTUPOBAHUS
15 munyT. Ha Kaxxap1ii TecT naeTcs 2 MOMbITKH.

s OLEHKM TEKYIEro KOHTPOJII YMEHHil ¥ HaBBIKOB IPOBOIITCS Ja0OpaTOpHBIE pPabOTHI
(3a0uHOE OTIENEeHHE — MPAKTUYECKHE 3aHATHSA B (OpME peIIeHHs] TUMOBBIX 3aj1ad). [lpu BeIMOTHEHHH
nabopaTopHoii pabOTBHl IpEenojaBaTeieM OLEHUBAETCS KayeCTBO BBINNOJIHEHHOTO AKCIEPUMEHTA,
TOYHOCTh TOJIYUYEHHBIX SKCIEPUMEHTAIbHBIX JaHHBIX, CPOK €ro BBINOJHEHUs, KadecTBO M CPOK
oopMIIEHHS OTYETa, OTBETHI Ha MPEJIOKEHHBIEC MPETNoaBaTeIeM KOHTPOJIbHBIE BOIPOCH 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.

CryneHT nomyckaeTcsl K MPOMEXYTOUYHOHM aTTecTaluu (9K3aMeHy), €CIM B pe3yJbTaTe U3y4deHHs
pa3aenoB AUCHUILTUHBI HaOpai B xozae Tekyiiero kontpois mo OIIK-1 u OIIK-4 ve menee 12 GamnoB (mo
3 Oaiia — 1o pe3yJsibTaTtaM BBINOJIHEHHUS JJA0OPATOPHBIX PA0OT MM TPAKTHICCKUX 3aaHui).

[lo wToraM OCBOEHMS MAUCHUIUIMHBI «XUMHUS» MPOBOJUTCA MPOMEXKYTOUHAs aTTeCTalus
oOyuaromuxcst B (opMe 3K3aMeHa M IpearoyiaraeT NUChbMEHHBIM OTBET CTyAEHTa IO OuiietaM Ha
TEOPETHUUECKUE BOMPOCHI M PELICHUE TPAKTUYECKUX 33aJJaHUN U3 TIEPEYHSI.

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

Onucanue nokasarejaeil U KpUTEpUEB KOHTPOJISI YCIIEBAEMOCTH, OMMCAHUE IIKAJl OLEHUBAHMS Ha
JTarne MPOMEKYTOUHOM aTTECTAI[UU MIPEICTABICHBI B Ta0I. 5.2 1 5.3.

*KonmdecTBO 0AJUIOB pACCUYUTHIBACTCS B COOTBETCTBUU C Tabmumei 5.1.




Tabnuna 5.1 — Onurcanue noka3aTtenell 1 KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONTMCAHKE NIKAJT OICHUBAHUS HA dTare TeKYIIeH aTTeCTalluu

KOI[ u KpI/ITepI/II/I U IIKaJlIa OICHUBaHUsA
HAaNMCHOBaHUEC IToxa3zarenu KOHTPOJISA YCIICBAEMOCTH 1 kpuTepuii — 2 KpuTepuii — 3 xputepuii — 4 kpuTepuii — CDopMa KOHTPOJIA
KOMIICTCHIINHN OTCYTCTBUE YCBOCHUS HE II0JIHOC YCBOCHUE XOpouiee yCBOCHHE OTJIMYHOC YCBOCHHUE
OK-5. 3nanun: 0 6amoB 1 6amn 2 bamna 3 bamna a) KoHTpons mocemenus ek
. o o o o 6) KonTpouns yuactus B
CHOCOOHOCTBIO K | OTHETBHBIE ACTIEKTHI U TIOHSTHS XUMHUH, | @) nocewenne <30% seex a) nocenienue >30%, HO a) nocemienue >50%, HO a) TIoceleHNe BCeX JICKIHH
o o . o o JIUCKYCCHSIX Ha JIEKIHIX
CaMOOPraHU3alll | OCHOBHbIE 3aKOHOMEPHOCTH IIpOTeKaHus | 1o <30% Boex ekt <80% Bcex texuuit 0) BLICKA3LIBACT HEOPIHHAPHBIC B) ITpoBepKa KOHCIIEKTOB
- .. 0) OTCYTCTBHE y4acTusi B ) eMHUYHOE 6) aKTUBHOE Y4acTHe B CYXIEHHS B IUCKYCCHAX !
peaKnmnm; 06CYKIEHUH BOIPOCOB BBICKa3bIBAHHE B 00CY/IEHHH BOPOCOB B) COCTaBJICH TIOHEIH, “e‘;}‘“”
camMo0bpa3oBaHi B) KOHCIIEKT I10 3alaHHBIM | 06CY’/IEHHH BOIPOCOB B) COCTABJICH IIOJIHBIH, HO JIOTHYECKH CBSI3aHHBIN r) Tectuposarine
0 Ha CaMOCTOSATCIbHOC B) COCTaBJICH HE TOJHBINA JIOTUYECKU HE CBSI3aHHBIH KOHCIICKT I10 3a/1aHHBIM Ha

paccMOTpeHne TeMaM He
COCTaBIICH

T) BepHO BEINONIHEHO <40%
TECTOBBIX BOIIPOCOB

KOHCIIEKT I10 33/[aHHBIM Ha
CaMOCTOSITEIILHOE
paccMOTpeHne TeMamM

T) BEpHO BEIIOIHEHO >40%,
HO < 60% TecTOBBIX
BOIIPOCOB

KOHCIICKT 110 331aHHBIM Ha
CaMOCTOSITEIIBHOE
pPaccMOTpeHHE TeMaM

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

CaMOCTOSTEIIbHOE
paccMOTpeHHE TeMaM

T) BEpHO BbINONHEHO >80%
TECTOBBIX BOIPOCOB

Ymenun:

0 GayutoB

1 6amn

2 6aia

3 Gamna

TIOJIE30BATHCS CIIPABOYHON JIUTEpaTypon

npu  00paboTKe HKCIEPUMEHTAIbHBIX
JaHHBIX u penieHnn 3ajay;
CaMOCTOATENBHO  KJIACCH(HUINPOBATH

XUMHUUYECKHE CHUCTEMBI, IIPOLIECChl U
METOJbl MX aHaJIh3a; CaMOCTOSATEIbHO
npejyiaraT ¥ TMPOBOAUTH PacyeThl IO
TEOPETUUYECKUM U 3IKCIEPUMEHTAIbHBIM
JTaHHBIM;

CTyeHT HE IEMOHCTPUPYET
YMEHHSI CAMOCTOSITEIIBHO
BBINOJIHATH
WHJUBHYaJIbHOE 3aJIaHNE,
000CHOBATh CBOU CYK/ICHUS
IPH 3aIUTe OTYeTa

CTy/CHT HE YBEPEHHO
JIEMOHCTPHPYET YMEHUS
CaMOCTOSTEIBHO
BBITIOJIHATE
UHIMBHIyaJbHOE 3aJaHHe,
000CHOBATh CBOM CYK/ICHHUS
TIPH 3alUATe OTYeTa

CTyIeHT IeMOHCTPUPYET
YMEHHUS CAMOCTOSATENBHO
BBITOJIHSATH WHAWBUYaIbHOE
3a7aHue (B OJHOM o0beMe,
BOBpEMs, C
HE3HAYMTENHHBIMU
3aMeJaHUsIMH ), 000CHOBATh
CBOMU CY>KIIEHUS! TIPH 3aIATE
oryera

CTyZneHT yBepeHHO
JIEMOHCTPHUPYET YMEHHUS
CaMOCTOSTEIBHO BBINOJIHATh
WHANBUyalbHOE 3a1aHNC
(IpaBUIIbHO, BOBPEMSI, B
MOJIHOM 00bEME), YBEPEHHO
000CHOBATh CBOM CYXKIEHHS
IIpH 3aIUTe OTYeTa

KOHTpOIb BBIIOIHEHNS U
3aIIUTHI JA00PATOPHBIX paboT U
MPAKTHYECKUX 3aJJaHUiL:
JIPNel- JIPNe4,

I13 Nel-I13 Ne3

Hasgviku (npu nanuuuu):

0 6ayutoB

1 Gamn

2 bayta

3 Gamna

HAaBBIKAMH  BBITIOJIHEHUS ~ OCHOBHBIX
XUMHYECKHX 71ab0opaTOPHBIX
ornepanyii, METOIaMi MaTeMaTHYECKON
06paboTkn SKCIIEPUMEHTAIBHBIX
JIAHHBIX

CryzeHT He Biajieer
CaMOCTOSATEIbHBIMU
HABBIKAMU BBITIOTHEHUS
WHMBHIYaIbHOTO 331aHUSL
B paMKax
npodeccCHOHAIBHOMN
JIeSITENIbHOCTH

CTyJIeHT HEYBEPEHHO
BlIajieeT
CaMOCTOSTEIbHBIMU
HaBBIKAMH BBITIOTHEHUS 1
odopmnenust
UHJUBHIYalIbHOTO 3a1aHUI
B paMKax
npodecCHOHANBHOMN
JIeATEIbHOCTH

CTyzmeHT XOpoIIo BrajeeT
CaMOCTOSTENIbHBIMH
HaBBIKAMH CBOCBPEMEHHOTO
BBITIOJTHEHUS U 0)OpMIICHHS
MHANBU/YaIBHOTO 331aHHs,
KPUTHYECKOTO aHaIH3a U
(hOpMyJIHPOBKH BHIBOJIOB B
pamkax npohecCHOHaTbHON
JIeSTEIBHOCTH

CTyzieHT yBEpEHHO BIIaJieeT
CaMOCTOSATEIbHBIMH HABBIKAMI
CBOEBPEMEHHOT'O BBIMOIHEHHUS U
ohopMIIeHHs 3aaHH,
KPHTHYECKOTO aHaIu3a 1
(OpMyJIMPOBKH BHIBOIOB B
paMKax npodeccHoHAIBHOM
JESITENbHOCTH

KOHTpOIb BBHITIOIHEHNS U
3AIMUTHI MPAKTHYECKHUX 3aJaHH:
JIPNel- JIPNe4,

T13 Nel-TT3 Ne3




KO)I 1 HAMMCHOBAHUC

IToka3zarenu KOHTpOIIA

Kpurepun u mkana oneHUBaHUSA

i i i _ i dopMa KOHTPOJISt
KOMITETEHIIHN yCIIeBAEMOCTH 1 xpuTepmit 2 KpuUTepHii 3 kputepuit 4 kpurepuii P p
OTCYTCTBHE YCBOCHUSI HE TI0JIHOE YCBOCHHE XOpOIIlee YCBOCHHE OTJINYHOE YCBOCHHUE
IIK — 1 cnocoOHOCTBIO 3nanua: 0 6amoB 1 6ann 2 Hamna 3 bamna a) KoHTpons mocerenus Jexmui

MPUMEHSTH CIIOCOOBI
panroHaIHLHOTO
WCTIONTb30BaHUS
HEOOXOIMUMBIX BHIIOB
pecypcoB B
MAIIMHOCTPOUTEIBHBIX
MPOU3BOJICTBAX,
BBIOMPATh OCHOBHBIE U
BCIIOMOT'aTeJIbHbIC
Marepuabl JUIs
W3TOTOBJICHUS MX
W3IETHH, CIIOCOOBI
peanu3ai OCHOBHBIX
TEXHOJIOTHIECKUX
TIPOIIECCOB,
AHATUTHYECCKIE U
YUCIICHHBIE METOBI
npu pazpaboTke uxX
MaTeMaTHYECKUX
MOJEeH, a TaKXKe
COBPEMEHHBIEC METO/IBI
paspaboTku
MaJIOOTXOTHBIX,
9HEeprocOeperarImmx u
9KOJIOTUIECKH YUCTHIX
MAaIITHOCTPOHUTEIBHBIX
TEXHOJIOT Ui

TCOPETHICCKUEC U
OKCIICPUMCHTAJIbHBIC MCTO/AbL
HCCICOO0BAHUA C
HUCITIOJIB30BaAHHEM OCHOBHBIX
3daKOHOB XHUMMHHU.

a) noceuienue <30% Bcex
JIEKLAH

0) OTCYTCTBHUE y4acTHs B
00CyXICHHH BOIIPOCOB

B) KOHCIIEKT I10 33JJaHHBIM
Ha CaMOCTOSITENIbHOE
paccMOTpEeHHE TeMaM He
COCTaBIICH

I') BEPHO BBIIIOJIHEHO
<40% TecTOBBIX BOIIPOCOB

a) nocemeHue >30%, HO
<50% Bcex JeKmuit

0) eMHUYHOE
BBICKa3bIBaHHC B
00CyXJEHHU BOIIPOCOB
B) COCTABJICH HE TOJIHBIN
KOHCIIEKT I10 33/IJaHHBIM Ha
CaMOCTOSITENIEHOE
paccMOTpeHHe TeMaM

I') BEPHO BBIIIOIHEHO
2>40%, HO < 60%
TECTOBBIX BOIIPOCOB

a) mocemenue >50%, o <80% Bcex
JIEKLIHH

0) akTHBHOE y4acTue B 00CYKICHUI
BOIIPOCOB

B) COCTABJICH IOJIHBII, HO JIOTHYECKU
HE CBSI3aHHBI KOHCIIEKT 110
3a/laHHbIM Ha CaMOCTOSTEIILHOE
paccMOTpeHHe TeMaM

T) BEPHO BEIIOJIHEHO >60%, HO <80%
TECTOBBIX BOIPOCOB

a) MocelLIeHUe BCeX
nexkuuit

0) BBICKa3bIBaCT
HEOpIHHAPHBIE CYXKICHHS
B TUCKYCCHUSIX

B) COCTABJICH IOJIHBIH,
JIOTUYECKH CBSI3aHHBIN
KOHCIIEKT I10 3aJaHHBIM Ha
CaMOCTOSITEIIEHOE
paccMoTpeHHe TeMaM

T') BEPHO BBIIIOJIHEHO
>80% TECTOBBIX BOIPOCOB

6) KonTpouns yuactus B
JICKYCCUSIX Ha JICKIHUSX
B) IIpoBepka KOHCIIEKTOB
JIEKLAHA

r) TecTupoBanue

Ymenun: 0 6aytoB 1 6amn 2 bayuta 3 bayuta
06pa6aTBIBaTL CryneHt He CTyIeHT HEe yBEPEHHO CTyIeHT AEMOHCTPUPYET YMEHUS CTyIEHT yBEpEHHO
. JIEMOHCTPUPYET YMEHHUS | AGMOHCTPUPYET YMEHMs | CAMOCTOSITENBHO BBINOJIHATH JIEMOHCTPUPYET YMEHUs
SKCICPUMEHTAJIbHBIC TaHHBIC, CaMOCTOATEIBHO CaMOCTOATEIBHO HMH/IMBHIYaJIbHOE 3a/IaHKE (B OJJTHOM | CAMOCTOSITEIIBHO
BI>I6I/IpaTI) METOAbI BBITIOJIHATH BBITIOJIHATH o0beMe, BOBpeMsl, C BBITOJIHATH
MHIMBHyalbHOE MHIMBHyalbHOE HE3HAYUTEIIbHBIMU 3aMEYaHUSAMH ), HMHAMBUIYaJIbHOE 3a/1aHue

XMMUYECKOro aHaIu3a JUIs
MIPOBEICHUS SIKCIIEPUMEHTA

3a/laHUE, 000CHOBATH CBOU
CYKOC€HUS TIPH 3alIUTE
oT4eTa

3a/laHUE, 000CHOBATH CBOU
CYKOCHUS TIPH 3alIUTE
oT4eTa

000CHOBATh CBOM CYXJECHHS IPH
3aIlUTE OTYETA

(mpaBUIBHO, BOBPEMS, B
MOJIHOM 00BbeMe),
YBEpPEHHO 000CHOBATh
CBOH CYXKICHHUSI IIPH
3aIUTe OTYEeTa

KOHTpOJIb BHIITOJIHEHHUS
3aIIUTHI IPAKTUYECKUX 3aJaHHUH:
JIPNe1- JIPNe4,

T13 Nel-TI3 Ne3

Hasviku (npu nanuuuu): 0 6ayioB 1 Gayn 2 6ana 3 Gamna

HABBIKAMM IIOCTAHOBKH CTyzeHT He BIageer CTyzeHT HeyBepeHHO CTyzeHT XOpOIIOo BiIajieeT CTyIeHT yBepeHHO
6 CaMOCTOSATENIbHBIMH BJIAJICCT CaMOCTOSTEIbHBIMH HAaBBIKAMH BIIaJIeeT
XAMHYCECKUX JTA0OPATOPHBIX HABBIKAMU BBIIIOJIHEHHUS | CAMOCTOSITENBHBIMI CBOEBPEMEHHOTO BBIITOIHEHUS 1 CaMOCTOSITENIEHBIMH
OII€panuu 1 X BLITIOJHCHUA B WHJIUBHyaJIbHOTO HaBBIKaMU BBIIOJTHEHUS U | 0(pOPMIICHUSI HHANBHIYAIEHOTO HaBBIKAMH
HECTAHIAPTHBIX CHTYAIHSIX, 3a/1aHis B pamMKkax ohopmieHHs 3a/IaHKs, KPUTUYECKOTO aHaIN3a 1 CBOEBPEMEHHOTO
o npoeccHOHATEHOM HHINBU/YaIBHOTO (OpMyYIIPOBKH BBIBO/IOB B PAMKaX | BBIIIOJHEHHUS H
MCTOlaM1 MaTCMaTUICCKOU TEATENBHOCTH 3a1aHus B PAMKax NpoQECCHOHANBHOI IEITENBHOCTH | OQOPMIIEHHUS
06pa60TKH npodecCHOHANBHOIM WHMBUJYaIbHOTO
JESITEIIBHOCTH 3a/[aHusl, KPUTHYECKOTO

3KCIIEPUMEHTAIBHBIX JaHHBIX,
HX aHaln3a U 0000IeHus,
CIOCOOHOCTBIO JIaBaTh OICHKY
MOTPEIIHOCTH METOAA

aHanM3a 1 GOpMyIUPOBKI
BBIBOJIOB (PEKOMEHTa1INiT)
B paMKax
npoeccHoHaTEHON
JIeSTEIBHOCTH

KoHTpoIIb BEINOIHEHUS U
3aIIUTHI IPAKTUYECKUX 3aJaHHH:
JIPNel- JIPNe4,

I13 Nel-TT3 Ne3
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Tabmuna 5.2 — OnmcaHue Mokaszareneil U KPUTEPUEB KOHTPOJS yCIIEBAEMOCTH, ONMMCAHUE IIKAJI OIECHUBAHUS HA 3Tale 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) rpyOble OIMOKY P OTBETaX HA | a) IPABIIIBHBIA 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 II0JIB30BAThCS CIIPABOYHOM JIMTEPATYPOU IIPH | HE MOKET BBINOIHHTS CITyniaTesb IPaBUIIbHO OTBETWII Ha | CIIYIIATelNb IPAaBHILHO, C CIyIIaTelb PaBUIIBHO, C
IK-1 MpPaKTHIECKOe 3a/1aHue, OJIH TEOPETHYECKHH BOTIPOC WIIM | IPUBE/ICHUEM IIPUMEPOB OTBETHII | IPUBEACHHEM IPUMEPOB

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

HaBbIKaMU BBITIOJTHEHUS OCHOBHBIX
XUMHYECKHX  JIaDOpaTOpHBIX  OMepalui,
METOJIaMH  MaTeMaTH4ecKoil  00paboTku

OKCIICPUMCEHTAJIBHBIX JaHHBIX

HaBBIKAMU TIOCTAHOBKH XUMHUYECKHX
71a00paTOPHBIX OTEpaIuii U UX BBITOTHEHUS
B HECTaHIAPTHBIX CUTYAIMSX, METOJAMU
MaTeMaThu4eckoil 00paboTKu
HKCIIEPUMEHTAIBHBIX JAHHBIX, UX aHAIN3a U
0000mIeHus

TOJIYYCHHBIC Ha DK3aMCHE,

BBITIOJTHUJI TIPAKTHYECKOE 3a/1aHuUE,
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.

Tabmuna 5.5 — CooTBeTcTBHE HAOpaHHBIX 0AJIIOB U OLIEHKHU 32 MPOMEKYTOUYHYIO aTTECTAlNIO (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 KOHTPOJbHbIE 32IaHUSl WJIM HHbIe MAaTepPHAJIbl, HEOOXOAUMbIE JIsl
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 pa3nuyHbIM pa3zenam AUCHUIIINHBL.

Tunosbie KOHTPOJIbHbIE BONPOCHI ISl 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 SK30TEPMUYECKUMHU U SHIOTEPMHYECKUMU?
2. TlpumeHsiss MaTeMaTW4ecKOe BBIPAKCHHE IEPBOTO 3aKOHA TEPMOAMHAMHUKH, IMOKKHUTE, UYTO
TeTI0BOM 3(PPEKT MpH MOCTOSIHHOM JaBJIEHUHM €CTh U3MEHEHHUE SHTAJBINM, a TeIUIOBOH 3¢ ¢deKT
[P MIOCTOSIHHOM 00beMe — U3MEHEHNE BHYTPEHHEN YHEPTUH XUMUYECKON PEeaKIIUH.
3akoH ['ecca. Chopmynupyiite cieacTBue U3 3akoHa [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 HEHTpanIn3aun?
7. CdopMynupyiiTe 3aKOH IMMOCTOSHCTBA TEIJIOT peakuii HelTpanuzanuu. [laiite oObsicHeHHe
MOCTOSIHCTBY TEIJIOT HEMTpaTU3aIliy CHIIbHBIX KUCIOT CHJIbHBIM OCHOBAHUEM.
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8. OpuHakoBBIN JIU TETJIOBOM ekt OyneT npu:
a) HEUTpaIu3aiy CEpHON KUCIOTHI THAPOKCUIOM HATPHSI;
0) HeWTpaIu3aK CEPHON KUCIOTHI THAPOKCHIOM 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 co0oii mpencTaBiseT JBOHHOMN JIEKTPUUSCKHUMA CITON?
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. JlaTh ompenencHUs MOHATHI «KaTOI» U «aHO.
7. Urto Ha3bpIBaeTCA ANEKTPOABIDKYILEH CUIION TajbBAHUYECKOIO AIEMEHTa U Kak e€ paccuuTarh?
8. Uro HazbiBaercs dnekTponu3om? Kakue mporecchl BKIIOYAET B CeOsI SJCKTPOIH3?
9. CdopmynupyiiTe npaBuia Mociae10BaTeIbHOCTH pa3psiia HOHOB MIPH JIEKTPOIIH3E.
10. B uem oTimrure IPOIECCOB ANEKTPOIIHN3A 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 mpolieccsl Kopposunu? Kakoe cocTosiHre MeTania
Ha3bIBACTCSI MACCUBHBIM?
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 JJIEKTPOXUMHUYECKOM 3allUThl METAIOB 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 pearupyrouX BEIECTB HA CKOPOCTh PEaKIUH

L]env pabomwi. I3ydnTh CKOPOCTh XMMHUECKON PEaKIIMK B3aUMOJIEHCTBUS THOCYIIb(aTa HaTpUsl C
cepHOi KuCNOTOM. [lodMyunTh KMHETHYECKHE NaHHbIE NMPU HECKOJIBKMX KOHIEHTPALHUAX U MOCTPOUTH
rpaduK 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakliiy OT KOHIIEHTPAIlUU PEareHTOB.

Obopyoosanue, mamepuanvt u peaxmussi. L1ITaTnB ¢ mpoOupkamMu, CeKyHI0Mep, MUIETKa, TPpyIIa,
1 H pacTBOp THOCYJBb(ATa HATPUS, | H pacTBOP CEPHOM KUCIIOTHI, AMCTUIUIMPOBAHHAS 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
BemiecTBa NaS;03. O cKOpOCTH AaHHOW peaklMu MOKHO CYAMTb 10 BPEMEHH, MPOLIeIIeMy OT Hayana
peakuuu 10 MOMEHTAa MOSIBICHUS MYTH, T.K. PaCTBOP MYTHEET BCJEACTBHME BBIJCIEHHUS cephbl. Bpems
OTCUYMUTBHIBAIOT 10 CEKYHAOMEDPY.

B ueTbipe npoHyMepoBaHHbIE TPOOUPKU HaJeWTe yKa3aHHOE B TaOJIUIE KOJIMYECTBO 1 H pacTBOpa
THocynbpaTa HaTpuss u Bojabl. Hameiite B mpobupky Nel ormepennsle 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 BapuUaHTaX JIOJIKHA OBITh MOCTOSTHHOM.

Oxpana mpyoa.

1. Or6upaiite npoOy NMUMETKOH 0053aTeBLHO C IOMOLIBIO0 PE3UNHOBOM IPyIIH.

2. He nomyckaiite pasnmBa pacTBOpOB. PeaknmoHHass CMECh COIOEPKHUT KHUCIOTYy. B ciydae
nornaganus e€ Ha pyKH HE0OX0IUMO 000KKEHHOE MECTO MPOMBITH 2%-HBIM PacTBOPOM COJbI U 3aTeM
BOJIOM.

Vkazanus k cocmaenenuro omuema.

B ordere nomxHBI OBITH yKa3aHbl: LIeJdb paOOThl, OOOpPYIOBAaHUE U PEAKTUBBI, XOJ pPabOTHI,
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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 OIBITA PACCUNUTANTE CKOPOCTh PEAKIIMH B KaXKI0U U3 MPOOUPOK KaK BETHUHHY,
00paTHO MPOIOPIHUOHATBHYIO BPEMEHH MPOTEKAHKS PCAKI[HH:

VR, C
T

2. Pe3ynpTarhl HaOMIOAEHHI IPECTaBbTE B BUJIE rpaduKa: Mo ocu abCLUCC OTIOKHUTE
OTHOCHUTEJIbHYIO KOHIIEHTPALIMIO PACTBOpa THOCY Ib(aTa HaTpUs; IO OCU OPAMHAT — CKOPOCTh PEaKIUH.

3. Cnenaiite BBIBOJI O 3aBUCMMOCTH CKOPOCTH PEaKLUU OT KOHIIEHTPA[U! pEareHTOB.

Onvim 2. Bausnue konyenmpayuu eujecmes Ha cO8Ue XUMULECKO20 PABHOBECUS.

Lenv pabomul. VI3yunTh BIMSIHHE KOHLEHTPALMU BEIIECTB HA XUMUYECKOE PaBHOBECHE.

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

DKCnepuMeHTAIbHAs 4acTh

Knaccnyeckum npumMepom 0oOpaTHUMOM peakiMy SIBISETCS B3aUMOJCHCTBUE MEXKIY XJIOPHIOM
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 IIpoLecca JIErKo Ha0JIl01aTh 110 M3MEHEHHIO 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
yeTblpe npoOupku. [lepByro mpoOUpKy OCTaBbTE€ B KayecTBE ITAJOHA, BO BTOPYIO 100aBbTe 2 KaIllu
HaceimeHHoro pactBopa FeCls B Tperpto — 2 karum HaceimeHHoro pactBopa KCNS, B gerBepryro —
Heboubioe konuuecTBo KCI B Buze nopouka. CpaBHUTE IIBET paCTBOPOB B MPOOUPKaX.

Vkazanua k cocmaenenuro omuema. B ordyere JOMKHBI OBITH YKa3aHbl: Leidb padOTHI,
00OpyZI0BaHUE M PEaKTHBBI, X014 padOThl, ypaBHEHHE MPOTEKAIOIIEH PEeaKluu, YpaBHEHHE KOHCTAHTBI
paBHOBECHS], IKCIIEPUMEHTAJIbHBIE TaHHBIE, BBIBO/I.

Ogopmnenue onvima

1. Hanumure ypaBHeHHME OoOpaTMMOM peaklUu B3aUMOJIEHWCTBUS pacTBOpa XJOpUAA XKele3a C
POIaHUIOM KaJIusl.

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 N3MEHEHNE MHTCHCUBHOCTH OKPAIIIMBAHMSI PACTBOPA B KAXKJIOM ClIydae:

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 CMELIIEHUU 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 OCHOBHON 3aKOH KHHETUKHU.
4. KakoB (pu3nueckuii CMbICT KOHCTAHTBI CKOPOCTH?

5. 3aBUCHMOCTb CKOPOCTH peakiuu oT Temmneparypsl. [IpaBwio Baut-I'opda. TemmeparypHsbiid
KO2(DPUITMEHT CKOPOCTH PEAKIIUH.
6. DHeprusi aKTUBALIUU PEATUPYIOMIMX MOJIeKya? B Kakoil 3aBUCMMOCTH HaxOJUTCS CKOPOCTb
peakuuu ot sHepruu aktuBanuu? Kak MOXKHO MOBBICUTD YHCIIO aKTUBHBIX YACTHII B cUcTeME?
7. UYto Takoe Karajau3, M KakMe BELIECTBA Ha3bIBalOT KaTanuzaropaMu? OkasbIBaeT Ju
KaTajau3aTop BIMSHHE HAa TEPMOJUHAMUYECKUE YCIOBHUS ITpoLiecca?
8. Obparumbie peakiuu. COCTOSIHIE XUMUYIECKOTO PABHOBECHSI.
9. KoncranTta paBHoBecus. OT Kakux TapaMmeTpoB OHa 3aBUCUT? KakoB (H3HYECKUN CMBICI
KOHCTaHTBI paBHOBECHUS?
10. IIpaBuno Jle-IllaTense.
11. Kak cMmemiaercs XMMHUYECKOE PAaBHOBECHE INPU M3MEHEHUM TEMIIEPATYpbl, KOHLIEHTpAIUH,
naBieHua? Bnusior jau kataau3aTopbl HA XUMHUECKOE paBHOBECHE?

Tonnowuit 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¢ GexT peakuu Mpyu NOCTOSHHOM JaBJICHUH U €€ THI

2Mg(NOS )Z(T) = 2MgO(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 IOCTOSIHHOM JIaBJICHUU U 25°C paBeH —84 k/[x/mMons. Onpenenure TerwoBoi 3hdeKT qaHHON
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. PaccuuTaiite, pu Kakoi TeMIiepaType HaCTYIUT paBHOBECHE CUCTEMBbI
SO 2(r) + CIZ(r) f— SOZCI2()K)
5. Beruncnute naMeHeHue SHTponuu npu HarpeBanuu 500 I CBUHIIA OT TeMIIEpaTyphl €ro

naBieHus (327 0C) 10 1000 °C. Temnora miaseHus cBuuua 24,8 /MO, TEILIOEMKOCTb XKHIKOTO
CBHHIIa B MHTepBaJie TeMnepatyp 327 — 1000 o°c paBHa 0,1415 xJ[x/(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 OIPCACINTC, B KAKOM HAIIPABJICHUU HOI>'I,Z[eT 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 PABHOBeCHe
[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 monp/n. Uepe3 HEKoTOpoe BpeMs KoHIeHTpanus H,S crana

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, mpoTekaromeil B oaHy
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
nojynpespaiieHus ero 36,1 Mun?

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

peaxuuu. [TomydeHsl cienyroniye pe3ynbTaThl:

Ommit 1 OngiT 2 OmngiT 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 HKCHEPUMEHTAIbHOE KMHETUYECKOE YpPaBHEHUE JaHHOW peakuuu. 0) YKakuTe MopsiaoK
peaknuu. B) BplumcinTe Ha4aabHYIO CKOPOCTh PEAKIUH INPH TOW K€ TeMIlepaType, €CIM CMEIINBAIOT
2:10" moub NO, ¢ 0,3'10'2 Mo CO.

5. BEIYHCITHTE TeMIIEPaTyPHEIH Kod(GHUIMEHT Peakini, eclii KOHCTaHTa ckopocTH ee npu 100 °C
COCTaBJIsIET 8,5-10'5 c'l, anpu 170 °%c—9,7-10% ¢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 TeMIieparypax 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 32IaHNUS ISl 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. JHeprernka XuMHYECKHX pPeaKIui
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 kJx/MOIIB;
4) CyHs, AH? = -84,68 xJI>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) npu cyOnumanuy;
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 akTUBALMU 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 aKTUBAIMK PEAKLINY;

B) yBennumBaeT KHHETHUYECKYIO YHEPTUIO MOJIEKYT;

C) u3MeHseT MEXaHU3M PEeaKINH;

D) yBennumBaeT 4nciio CTOIKHOBEHHH PearupyromuX YacTHII,

E) nosblmmaeT TernoBoi 3pGeKT peakum.

Bapwuanrts! 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 TeMIepaTypbl U AaBICHHUS;

4) NOBBILIEHUH TEMIIEPATypPbl U OHUKEHUU 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 IPOMEKYTOYHOM aTTeCTAlNM

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.

IIepBblil 3aKOH TepMOAMHAMUKHA. MaTeMaTHYeCKOe BEIPAKECHNE 3aKOHA.

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

Tepmoxumuueckue 3akoHbl. VIX 3HaU€HHE U TPUMEHEHUE.

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

DOHTaNBIUIHBIA U SHTPONHUIHBIA (hakTopsl. DHeprus ['n6oca.

CKOpOCTh XMMUYECKOMN peaKUU: UCTUHHASA U CPEIHSIS.

3aBUCUMOCTb CKOpPOCTH PEAKLMU OT KOHIIEHTpALMM PEearupyrolux BELIECTB. 3aKOH JEHCTBUS
Mmacc. KoncranTa ckopoctu peakiiui. OcOOEHHOCTH KMHETUKH T€TePOreHHbBIX PEaKInil.
3aBHCUMOCTh CKOpPOCTH OT Temmeparypsl. llpaBuno Banr-I'opda. Dueprus akrtupanuu.
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 BEIPAKEHUS KOHIICHTPAIIUH.

OcCHOBHBIEC TEOpPHH PAcTBOPOB: (u3ndeckas W ruapatHas. [ maparanus (compBaranus). ['mapats
(conmbBarsl).

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

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

DNEeKTpOoNUTHYECKas AUCCOLMALIMS BOAbl. BOAOpOIHBIN NTOKa3aTelb.

ManopactBopumble 37eKTpoauThl. [IponsBenenne pacTtBopuMocTu. PacTBOpuMOCTS.

Teopus aBoIHOTO 3n1eKkTpUYecKkoro cios. [loHsTHe 00 IeKTPOAHOM MOTEHIUATIE.

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

DNeKTPOXUMHUUECKUN Psiji HAlpsDKEHUH MeTayioB. Y paBHeHue HepHera.

I'anpBaHMYECKUI DJIEMEHT: YCTPONCTBO, TUIIBI. KOHIIEHTPAIMOHHBIE TaJIbBAHUYECKHUE DIIEMEHTHI.
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 CBOMCTBA, CIIOCOOBI MOITY4YEHHUS.

Mertannnueckue crassl. KoMIosuTsl.

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 U1 mmporiecca npy JaHHOM TeMIeparype.
0 -50
3anmauva 3. [IpousBenenue pactBopuMocTu cyiabbuma cepedpa AgpS 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) 3nak, Ha3BaHuUe;

2) 3apsif siipa, o01ee Ynuciao AIEKTPOHOB;

3) nepuon, rpymnmna, HoArpymnia;

4) sanexkTpoHHas hopmysa aToMa;

5) rpaduyeckast KOHPUTYpAIS aTOMA;

6) BaJIEHTHOCTb, 00YCIIOBJICHHAs] HECTIAPEHHBIMU AJIEKTPOHAMU B HOPMAJILHOM U BO30YXKICHHOM
(*) cocrosiaum;

7) Beictias 1 Hu3mas CO 37eMeHTa;

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. OmipeieiuTe TeMIepaTypy KUIeHUs |
KPUCTAJLITU3AMU TIOJTy4EeHHOTO PacTBoOpa.
3amaua 7. CocTaBbTe CXeMy 3JIEKTpOJn3a BogHOTO pacTBopa Lip;SO4 Ha rpaduTOBBIX A5IeKTpOIax.
3anaua 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. KoOHCTaHTBI CKOpPOCTH HEKOTOpOW peakiuu mnpu Temmeparypax 30 u 90 °c
COOTBETCTBEHHO paBHbI 2,75° 10° u 5,43-102 mons e, Bbruncinure KOHCTAHTY CKOpPOCTH 3TOU
peaxkuuu npu temneparype 60 oC. Onpenenure k03P PULMEHTH ypaBHEHUSI AppeHuyca.

3anava 10. Haiinure MOJIpHOCTH, HOPMAJIBHOCTh 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,
U3MEpEeHHOro MpH H.y. CKOJIBKO I'paMMOB MEJIU BBIIENHIOCHh Ha KaTtoe? COoCTaBbTE CXEMY JIEKTPOIH3a.

3agaua 12. Onpenenute TemnoBoi 3dext peakiyu, 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 CKOpPOCTM peaklMM pa3IokKEeHHs OKCHJa OSTUIEHAa IpPU HEKOTOpOH

temneparype pasHa 0,0123 MHH "

HavanpHasi koHIEeHTpaius peareHTa coctaBmsuia 0,5 MOJb/IL
PaccuunraiiTe KOHIIEHTpAIMIO OKCUA dTUJIeHa yepe3 10 4 mocie Havana peakiuid U CKOPOCTh PEaKluu 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
¢aze, ecinu NOHU3UTH Temriepatrypy oT 120 no 80 o°c? TemnepaTypHblii K0O3()PUIIMEHT CKOPOCTU PEaKIIUU
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. Brimanet
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, 4TO PEAKIUS SABJISETCS PEAKIINEH BTOPOTO MOPSIIKa.

3anaga 20. OnpeaenuTe U3MEHEHUE YHTPONHHU MPHU OXJIAKIACHUH MATH MOJIb 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 1JIs1 NPOBEACHHUS MIPOMEKYTOYHOMN aTTEeCTALMHU
AHOJHBIM NOKPBITUEM Ha CTAJIH SIBIISIETCS
1) aukens, cepedpo;
2) IMHK, XpOM;
3) Menb, 0JIOBO;
4) cepebpo, Menpb.

5.3 IIpoueaypa oneHNBaHUs pPe3yabTATOB 00yUeHHS MO TUCHUIJINHE
[Iporieypa OICHUBAHHS pE3yIbTATOB OOYYCHHS [0 JUCHHUIUIAHE «XHMHUS» COCTOUT U3

CJIEIYIOLUX 3TAIOB:

1. Texymuii KOHTPOJIb (OMKUCAHKUE TTOKA3aTeNIed U KPUTEPUEB KOHTPOJISL YCIIEBAEMOCTH, ONMCAHUE
ITKaJT OIICHMBAHUS Ha dTale TEKYIIeH aTTeCTalluy MpeCTaBIeHbI B Ta0. 5.1, 3aganus B . 5.2.1).

2. IlpoMexyTouHas arrectaius (OnucaHue MOKa3aTesie U KpUTEPUEB KOHTPOJISI yCIIEBAEMOCTH,
OINMCaHUE IIKaJl OICHUBAHHS Ha ATare MPOMEKYTOYHON aTTecTall MpeacTaBieHbl B Tabn. 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 00yucHus (Tadi. 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
YCBOGHUS
«HEY/IOBJICTBOPUTEIEHOY

2 KpUTEpHii — HE TOJTHOE
YCBOCHHE
«yIOBJICTBOPUTEIIEHOY

3 kpuTepHii — Xoporiee
YCBOCHHE «XOPOLIO»

4 KpUTepHii — OTINYHOE
YCBOEHHE «OTJIUYHO»

MeTtopl OLICHUBaHUS

OK — 5 CITIOCOOHOCTBIO K caMOoOpraHmn3ain U ca

MO0Opa30BaHUIO

3HaTh:
OTACJbHBIC aCHEKThl W MOHATHUS XMMHHU; OCHOBHBIC
3aKOHOMEPHOCTH NPOTEKAHUSI PEAKLIU;

OTCyTCTBHE YCBOCHUS
3HaHUU

Henocratouno yBepeHHo
MIOHUMAET U MOXKET
O0OBSACHATH MOTy4YCHHEIE
3HaHUs

Ha nocrarouno BeICOKOM
YpOBHE MOHUMAET U MOXKET
OOBSICHATH MOJTYYCHHEIC
3HAHUS

OTINYHO TOHUMACT K
MOXET OOBSICHATE
MOJTYYCHHBIC 3HAHHUS,
JIEMOHCTPHPYET
CaMOCTOSITEIEHYIO
MO3HABATEIbHYIO
JIEATENEHOCTD

Kontpons nocenienus
JIEKITUHA.

KonTpons ygactus B
JUCKYCCHSIX Ha
JICKLIUAX.

[IpoBepka KOHCIIEKTOB
JIEKIIUH.
TectupoBanue.
[IpomexyTouHast
aTTeCTalysl.

YMeThb:

MOJIb30BaTHCS CIIPaBOYHOM JIUTEPATypOil npu
00paboTKE IKCICPUMEHTATBHBIX MAHHBIX M PCEIICHUH
3aj1a4; CaMOCTOATEIIbHO KJIacCU(GHUIMPOBATH
XUMHAYECKUE CHUCTEMBI, IIPOLECCBI U METOABl MX
aHanu3a; CaMOCTOATEIBHO IIpemaraTe U IIPOBOJUTH
pacyersl MO0 TEOPETHUYECKUM U IKCIIEPUMEHTAIbHBIM
JaHHEBIM;

He nemoncrpupyer
yMEHUs

He yBepenno
JIEMOHCTPUPYET YMEHHUS

JloctaTouHO yBEpEHHO
JIEMOHCTPUPYET yMEHUS

OTINYHO AEMOHCTPHPYET
YMEHHS

Boinonnenue u 3amura
nabopaTopHBIX padoT.
BoinonHenue u 3amuTa
MPAaKTHYCCKUX 3aJaHUH.
TectupoBanue
[IpomexyTounas
aTTeCTalusl.

BJIaI[eTI) HaBbIKAMM:

HaBbIKAMH  BBINIOJHEHHWS OCHOBHBIX ~XHMHUYECKHX
71ab0pPaTOPHBIX oTepanyy, METOJlaMH
MaTeMaTH4ecKoi 00pabOTKM 3KCIEePUMEHTAIbHBIX
JTAaHHBIX

He nemoncrpupyer
HaBbIKH

He yBepenno
JIEMOHCTPUPYET HABBIKH

JlocTaTouHO yBEepeHHO
JIEMOHCTPUPYET HaBBIKK

OTINYHO AEMOHCTPUPYET
CaMOCTOSITEIbHbIE HABBIKU

BrinonHenue u 3amura
n1abopaTopHBIX padoT.
Brinonnenue u 3amuTa
MPaKTUYECKUX 3aJaHUH.
TectupoBanue
[IpomexyTouHast
aTTeCTaIusl.




[Inanupyemble pe3yabTaThl 00ydeHUs

Kpurepun onieHnBaHus pe3yIbTaToOB

1 xkpurepuii — orcyTcTBHE
YCBOGHUS
«HEY/IOBJICTBOPUTEIIEHOY

2 KpUTEpHii — HE TOJTHOE
YCBOCHHE
«YIOBJICTBOPUTEIIEHOY»

3 kpuTepHii — Xoporiee
YCBOCHHE «XOPOLIO»

4 KpuTepUil — OTINYHOE
YCBOEHHE «OTIUYHO»

MeTopl OLICHUBaHUS

MK-1. cOCOOHOCTEBIO IIPUMCHATH CIOCOOBI palHOHAJIBHOI'O UCIIOJIb30BAHHA H€O6XOI[I/IMBIX BHUJI0OB pECYPCOB B MALIMHOCTPOUTECIIBHBIX ITPOU3BOACTBAX,
BBI6I/IpaTB OCHOBHBIC U BCIIOMOT'aTCJIIbHBIC MAaTCPUAJIbI AJI1 U3TOTOBJICHUSA UX HBHGHHﬁ, CIIOCOOBI pcain3alli OCHOBHBIX TCXHOJOTUYCCKUX ITPOLECCOB,
AHAIIUTUYCCKUEC U YUCIICHHBIC METObI ITPHU paspa60TKe X MaTeMaTU4YCCKUX MOI[CJ'I@?I, a TaKXXC COBPEMEHHBIC METO/IbI pa3pa60TI<H MaJIOOTXOAHBIX,

3Heproc6epera10mnx 1 3KOJIOTMYCCKH YUCTBIX MAllIMHOCTPOUTCIIBHBIX TEXHOJIOT Uit

3HaTh:

TECOPECTUUCCKHUE U SKCIICPUMCHTAJIbHEBIC
METOABI UCCIICAOBAHUSA C UCITOJIB30BAHUECM
OCHOBHBIX 3aKOHOB XUMHUH.

OTCyTCTBHUE YCBOCHUS
3HAaHUH

HenocraTtouHo yBepeHHO
MMOHMMAET U MOXKET
O0OBSICHATH MOTyYCHHBIC
3HAHUS

Ha nocrato4Ho BEICOKOM
YPOBHE TIOHUMAET U MOXKET
OOBSICHATH MOTyICHHbIE
3HAHUSA

OTIUYHO ITOHUMAET U
MOXET OOBSICHATE
MOJTy4YCHHbIEe 3HAHUS,
JIEMOHCTPUPYET
CaMOCTOSITENBHYIO
MO3HABATEIBHYIO
JIEATEILHOCTD

Kontpons nocenienus
JIEKIIUH.

KonTposns yuactus B
JUCKYCCHSAX Ha
JIEKIUSIX.

[IpoBepka KOHCIIEKTOB
JICKIUH.
Tectuposanue.
[IpomexyTrounas
aTTecTanusl.

Ymers:

TCOPCTUUCCKHUEC U SKCIICPUMCHTAJILHBIC
METOJBI UCCIICAOBAHUA C UCITIOJIB30BaAHHEM
OCHOBHBIX 3aKOHOB XHMMMH.

He nemoncrpupyer
YMEHUS

He yBepenno
JIEMOHCTPUPYET yMEHHUS

JlocTaTouHO yBEepeHHO
JIEMOHCTPUPYET YMEHUS

OTINYHO AEMOHCTPUPYET
YMEHHS

BeinonseHue u 3amura
nabopaTopHBIX PadoT.
Brimonsenue u 3amura
MPaKTUYECKUX 3aJaHUH.
TectupoBanue
[IpomexyTounas
aTTecTalysl.

BJIaI[eTI) HaBbIKAMM:

HaBBIKAMHU TIOCTAHOBKH XUMHUYECKHX
7a00paTOPHBIX ONepanuii U UX BBHITIOIHEHHS B
HECTaHJAPTHBIX CUTYAIHSIX, METOIaMH
MaTeMaTH4ecKoi 00paboTKH
9KCTIIEPUMEHTAIBHBIX TAHHBIX, MX aHAIN3a U
0000111eHuS, CITOCOOHOCTBIO JaBaTh OLIEHKY
HOTPEIIHOCTHA METOo/Ia

He nemoncrpupyer
HaBbIKH

He yBepenno
JIEMOHCTPUPYET HABBIKH

JlocTaTouHO yBEepeHHO
JIEMOHCTPUPYET HaBBIKK

OTINYHO AEMOHCTPUPYET
CaMOCTOSITEIbHbIEC HABBIKU

BrinonHeHue u 3amura
11abopaToOpHBIX PadoT.
BrinonHeHue u 3amura
MPaKTUYECKUX 3aJaHUH.
TectupoBanue
[IpomexyTouHast
aTTeCTaIusl.




6. YYHEBHO-METOJANYECKOE OBECIIEYEHUME JUCIHUITIJIMHBI

6.1 OcHoBHasi JuTEpaTypa

6.1.1 Apxwunoa A.B. O0mas xumus. Yacts |: 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. ApxumoBa A.B. PactBopsl: yuebnoe nocodue. I'pu¢ YC HI'TY — H. Hosropon, HI'TV,
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 JlonoJHUTeJbHASI 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 MeTonnqecmle YKa3aHusl, pEKOMECHIAIUMA U IPYIrue€ MaTepUuabl K 3aHATHAM

6.3.1. MeTtoanueckre peKOMEHAAIMH 110 OpraHu3alui ayauTopHOU paboThl. [IpuHsaTel YyeOHo-
MetonuyeckuM copetoM HI'TY um. P.E. AnekceeBa, npotokoin Ne 2 ot 22 anpenst 2013 r. DneKTpOHHBIH
ampec:  http://mwww.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20. Jlara
obpamenus 23.09.2015.

6.3.2.. Meroauueckue yKa3aHus U 33aHUsI K CAMOCTOSTEIILHON paboTe M0 TUCHUILTHHE « XUMUSD IS
0akaJlaBpOB OYHOH, OYHO-3a04HON M 3a04HOM ¢dopMm oOydenus. Apszamac: AIIM HI'TY, 2015, — 92 c.,
coctaButenb: Apxumnosa A.B., mporokon Ne 3 ot 19.04.2019.

6.3.3. MeTtouyeckue yKa3aHus U 3a/laHusl K MPAKTUYECKUM 3aHITUSIM 1O AUCLUIIIMHE «XUMHUS»
s OakajgaBpoB OYHO M OYHO-3a04HOM (hopm oOyuenus. Apsamac: AIIM HI'TY, 2015, — 18 c.,
cocraBuTenb: Apxunosa A.B., mpotokos Ne 3 ot 19.04.2019.

6.3.4. ApxunoBa A.B. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUU: METOANYECKUE YKa3aHUs K
MpaKkTUYEeCKUM paboTaM JUIsi CTYIAEHTOB BceX crnernuaibHocTel u ¢opm obOyuenus. — H. Hosropon,
HI'TY, 2007.-36c.

6.3.5. ApxunoBa A.B. DHeprermka XUMHUYECKHX pEakUUN: METOJAWYECKHE YyKa3aHUs K
nabopaTopHbIM paboTaMm JUIsl CTYIACHTOB Bcex cnenuaibHocTed u ¢opm obydenus. — H. Hosropop,
HI'TY, 2006. -45 c.

6.3.6. Apxunosa A.B. DneKkTpoXuMus: METOANYECKHE yKa3aHUs JUId IPOBEAEHUS J1ab. 3aHATUH 110
Kypey «Xumus». — Ap3amac, 2010. — 36 c.

6.3.7. Apxunosa A.B. OOue npaBuiia MOBEACHUS W PAaOOTHl B XUMHUYECKOW JabopaTopuu:
METOJAMYECKUE YKA3aHUs ISl IPOBEACHUS J1a0. 3aHITHI MO Kypcy «Xumusi». — Ap3amac, 2011. — 18 c.

6.3.8. ApxumoBa A.B. Xumuueckass KMHETHKa M pPaBHOBECHE YyKa3aHUs JUIs NpoBeneHUs ial.
3aHATUH 1O Kypcy «Xumus». — Ap3zamac, 2017. — 36 c.

6.3.9. MeTomuyeckue ykazaHusl M 33JlaHUS K TaOOPATOPHBIM paboTaM IO TUCIUIUTUHE « XUMHUSD IS
0akamaBpOB OYHOW, OYHO-3a0YHOM M 3a0uHOM ¢opm oOyuenus. Apszamac: AIIM HI'TY, 2015, — 24 c.,
coctaButenb: Apxunosa A.B., mporokon Ne 3 ot 19.04.2019. Pa3zmenieHo B JIOKaJIbHON CeTH AP3aMaccKoro
nonuTexHuyeckoro uucturyta (punuana) HI'TY um. P.E. Anekceesa.

6.3.10. ApxunoBa A.B. Xumuueckas KHHETHMKAa WU pPaBHOBECHE YKa3aHUS K MPAKTUYECKUM
3aHATHUSM IO JUCHUIUIMHE «XuUMUs». — 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 /LISl OCBOCHUS JUCHUILIHHBI (MOAYJIs), BKJIKOYAs 3JIeKTPOHHbIE
O0ubMoTeYHble M MH(POPMAIIMOHHO-CIIPABOYHbIE CHCTEMBbI

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

7.1.2 DnektpoHHass OubOnmorexka HaydHbelx myonukanmuii «eLIBRARY.RU». Pexum nocryma:
http://elibrary.ru.

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

7.1.4 Chem Office 6.0. Ilouck 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 JIMIEH3UOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOTr0 MPOrPaAaMMHOIO
o0ecrieyeHHus1, B TOM YHCJe 0T€YEeCTBEHHOI0 NMPOU3BOJCTBA HEOOXOAUMOrO /Jisi OCBOEHUS
AUCHUILINHBI

He ucnonb3yercs.

8. OBPA3OBATEJIBHBIE PECYPCBHBI J1JIs1 UHBAJIM/10OB U JIUL C OB3

B Ttabnaume 8.1 ykazaH mepedeHb 0Opa3oBATENBHBIX PECYpPCOB, HUMEIOMIMX  (OPMBIL,
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

[lepeyeHb 00pa30BaTENBLHBIX PECYPCOB, CBeZieHHs 0 HAIMYHMH CTICIUATBHBIX TEXHHYECKUX
MPUCIIOCOOIEHHBIX JIJIs1 UCTIOJIB30BAHUS cpeAcTB 00y4YeHHsI KOJJIEKTUBHOTO M HHAMBUYaTbHOTO
uHBanuAaMu 1 tunamu ¢ OB3 ITOJIb30BAHUS
crieManbHOe MOOMIIbHOE MTPUIIOKEHHE - CHHTE3aTop
9bC "IPRbooks" peun, KOTOPBI BOCIIPOU3BOIAUT TEKCThI KHUT U MEHIO
HaBUTaLlUU

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

Y4eOHble ayauUTOPUU JUIS TPOBEACHHS 3aHATUNH 1O JUCHUIUIMHE (MOJIYIO), OCHAIICHBI
000pyIOBaHUEM M TEXHUYCCKHMH CPEICTBAMU OOYUCHUSI.

B tabnuie 9.1 nepeuncieHsr:

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

- IIOMEIICHHUS JIJISI CAMOCTOSTEIIEHON pabOThl 00YUJaOIIUXCsl, KOTOPBIE OCHAICHBI KOMITBIOTEPHOU
TEXHUKOM C BO3MOXXHOCTBIO MOAKIIOUEHUs K ceTu «UHTepHeT» u obecreyeHneM JOCTyla B
AIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa3zoBarenbHyto cpexy AIIM HI'TY.
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Tabnuma 9.1 — OcHaIEeHHOCTh AyUTOPUN U TIOMEIICHUH IS TPOBEACHUS 3aHITHI H CaMOCTOSTEIHLHOM
paboThI CTYICHTOB O AUCIUTUIHHE (MOJTYIIIO)

HanmenoBanue ayautopuii u
IIOMEIICHUN I IPOBEACHUS 3aHATHN U
CaMOCTOSITeNIbHOM paboThI

OcHaIEHHOCTb ayAUTOPUN U TIOMEUICHUN U1l IPOBEICHUS
3aHATUN U CAMOCTOSITENIbHOM paboThI

Huctumiarop, Becet BCT-150, xonopumerpsr (6 mrT.),

PMC N4 «pH - wmerpusin, PMC No7 «Kuneruka 2,
obopymoBanue g «DIEKTPOXUMHUWY.  BBIIPSIMUTEIND,
103 - JIabopaTopus XuMuu anexktposusepsl (3 mr.), [lorennuocrar-ranpBaHocTar «P-8»
r. Ap3amac, yin. Kanununa, tom 19 («P-8S»), Marnutnas w™emanka I13-6100, Duexrpox
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 [IK ¢ noakiiroueHremM K UHTEPHETY -SIIT.

10. METOJAUYECKHUE PEKOMEHJALIMN OBYYAIOIIMMCS O OCBOEHUIO
JTUCHMIITAHBI (MOLYJIS)

10.1 OOmue meToaMYecKHe PeKOMEHIAIUH I8 O0YYAIOIIUXCS MO OCBOEHHIO
AUCHUILTHHBI, 00pa3oBaTeIbHbIe TEXHOJIOTHH

JucuuiuinHa peanusyercs IMOCPEICTBOM IPOBENCHHUS KOHTAKTHOM pPaboOThl ¢ 00yyarolmMMUCS
(BKJIIOYasl MPOBEJIEHUE TEKYIIETO KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSITEIbHON paboThl 00ydaromuxcs u
IIPOMEXYTOUYHOM aTTeCcTalyu.

KonrakTHass paboTa MNpOBOAWUTCS B ayAWTOPHOW M BHEAYOUTOPHOH Qopme, a Takxke B
JIEKTPOHHON HH(OpMallMOHHO-00pa3oBareiabHOll cpeae uHctutyTa (nanee — OHOC). B ciyuae
MIPOBEJICHUSI YaCTH KOHTaKTHOH paboTel mo aucuurminHe B DMOC (B COOTBETCTBMM C pacHUCaHHEM
Yy4eOHBIX 3aHATHI), TPYLOEMKOCTh KOHTaKTHOU padoTta B DMMOC sKBHBajIeHTHA ayIUTOPHOM padoTe.

[Ipu mpenojaBaHUM JUCHMIUIMHBL «XHUMHS», HCIOIb3YIOTCS COBPEMEHHBIE 00pa30BaTEJIbHbBIE
TE€XHOJIOTUH, I03BOJISIONIME IOBBICUTh AKTHMBHOCTH CTYJEHTOB IIPM OCBOEHUM MaTepuana Kypca H
MIPEIOCTAaBUTh UM BO3MOKHOCTh 3()()EKTUBHO pean30BaTh Yachl CAMOCTOSTENIbHON pabOTHI.

Bech nexkunoHHbIM Marepuan Kypca HaxoAuTcs B cBoOoaHoOM noctyne B cucteme MOODLE Ha
CTpaHulle Kypca «XHMHSI» W MOTYT OBITh MpopaboTaHbl CTYJEHTaMHM [0 UYTEHHUS JIEKIUH B XOHe
CaMOCTOSITENIbHON PabOoThl. DTO JaeT BO3MOXKHOCTh OOCY/IUTh MaTepuai co CTyIeHTaMU BO BpeMs UTEHHS
JIEKUUH, aKTUBUPOBATh UX JESATENILHOCTh P OCBOCHUH MaTepHuaa.

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

Ha nexkumsx, mabopaTOpHBIX W NPAKTUYECKUX 3aHITHUAX PpEANU3YIOTCd WHTEPAKTHBHbBIE
TEXHOJIOTUH, TPUBETCTBYIOTCS BONPOCHl U OOCYXKIECHHUS, UCHOIb3YeTCs JIMYHOCTHO-OPUEHTUPOBAHHBIH
MOJIX0/1, IUCKYCCUOHHBIE TEXHOJIOTHUHU, TEXHOJIOTUU Pa0OTHI B MAJIBIX TPYIIaX, YTO MO3BOJIAET CTYJAEHTaM
MPOSIBUTH ce0s1, MOTYYUTh HAaBBIKK CAMOCTOATEIBHOTO U3yUEeHUsI MaTepHala, BEIPOBHITh YPOBEHb 3HAHUI
B IpyTIIe.

Bce Bompochl, BO3HUKININE MPU CaMOCTOATENbHON paboTe Haja JIOMALIHUM 3aJaHUeM, MOJPOOHO
pa3buparoTcs Ha MPAKTUYECKUX 3aHATUAX M JeKnusax. [IpoBoasTcss MHAMBHAyalbHbIE M 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 CTY/AEHTOB, MOOLIPSETCS 3aJaHue JOBIX BOIPOCOB IO MaTepualiy,
MPaKTUKYETCS WHIUBUAYaIbHBIA OTBET HA BONPOCHI CTYACHTA.

Jnis olleHKM 3HaHUMN, YMEHUH U YpOBHS C(POPMHUPOBAHHOCTH KOMIETEHIIMH B IIPOIIECCE TEKYIIETO

28




KOHTPOJISI IPUMEHSETCS] CUCTEMa KOHTPOJISL U OLIEHKU YCIIEBAEMOCTH CTYJCHTOB, NPE/ICTaBICHHAast B Ta0JI.
5.1. [IpomexxyTouHas aTTecTalysi NPOBOAUTCS B (hOpME HIK3aMEHa C UCIOIb30BAHUEM CHCTEMBI KOHTPOJIS
Y OLICHKH YCIIEBAEMOCTH CTYIEHTOB, MPE/ICTaBICHHON B Ta0m. 5.2 u 5.3.

10.2 MeTtoanueckue yKa3aHus JJsl 3aHATHI JeKIMOHHOT0 THUINA

JlekMOHHBIM Kypc TMpeArnojiaraeéT CHUCTEeMATHU3UPOBAHHOE H3JI0KEHUE OCHOBHBIX BOIPOCOB
TEMaTUYECKOro IulaHa. B Xole NeKUHOHHBIX 3aHATUNA PaCKpBIBAIOTCS 0a30Bble BOMPOCH B paMKax
KOKIOW TeMbl AUCHMILTUHBI (cM. Tabn. 4.1, 4.2). O003HAYAIOTCS KJIIOYEBBIC ACIEKTHI TEM, a TaKXKe
JIeNaloTCs aKIEeHThl Ha HauboJjiee CIIOKHBIX M BaXKHBIX MOJOKEHUSX U3y4aeMOoro MaTepuasia. Marepuaibl
JIEKIIUHN SBIISFOTCS OCHOBOM ISl MOATOTOBKH O0YYArOMIMXCs K JIAOOPATOPHBIM U MPAKTUYECKUM 3aHATHSIM
U BBIMOJHEHUS 33JIaHUN CaMOCTOSITENIbHOM pPa0OThI, a TakKe K MEPOINPHUSTHUSIM TEKYIIEro KOHTPOJIS
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
3aHATUS, KOTOPBIM OTpa)kaeT coepXKaHUe NpeUIoKeHHOM Tembl. Kaxkaas BelonHEHHas paboTa c
0(hOpMIIEHHBIM OTYETOM U MOJUIEKUT 3aLIUTE Y IpernoaBaTers.

Ipu oniennBaHNMYM 1a00OPATOPHBIX PAOOT yUUTHIBACTCA CIEAYIOLIEE:

- KQUeCTBO  BBIMOJIHEHUS IKCHEPUMEHTAJIbHO-TIPAKTUYECKOM dYacTM paboThl M CTENEHb
COOTBETCTBHS PE3y/IbTaTOB PaOOTHI 33JaHHBIM TPEOOBAHUSIM;

- KauecTBO 0(hOpMIIEHHUS OTYEeTa 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 crtpanune kypca «XUMHS» U HCIOJIB3YIOTCA CTYACHTaMHU JUIS
MOJITOTOBKU U BBIIIOJHEHUS 3aJJaHUN B COOTBETCTBUHU C YUEOHBIM IIJIAHOM M PACIIMCAHUEM 3aHATHH.

10.4 MeTtoanueckue YKa3aHHSI MO OCBOEHHMI) JTUCHMIUIMHBI HAa NPAKTHYECKHX
3aHATHSAX

[IpakTuueckne 3aHATHS TPEACTABISIOT COOOW JI€TaTU3alMI0 JIEKIIMOHHOTO TEOPETUYECKOTO
Marepuana, IpoBOJATCA B LENSIX 3aKPEIUIEHUS Kypca U OXBaThIBAlOT BCE OCHOBHBIE pa3zeiibl. OCHOBHOM
(dhopmoii TpOBEICHUS TTPAKTUUYECKUX 3aHATUN SBISIETCSA OOCYKJIEHHE HanOoJiee MPOOJIEMHBIX U CIOKHBIX
BOIIPOCOB T10 OT/JEJIBHBIM TeMaM, a TAK)Ke PelIeHue 3a7a4 1 pa300p MPUMEPOB B AYAUTOPHBIX YCIOBHSIX.

[IpakTuueckue 3aHATHSI 0OECTICUNBAIOT:

- IPOBEPKY U YTOYHEHUE 3HAHUM, MOTYYEHHBIX Ha JEKLIHIX;

- pa3BUTHE YMEHUN U HABBIKOB JUCKYCCHOHHOTO OOCYKJIEHUS BOTIPOCOB 0 yYeOHOMY MaTepuany
JUCHUILIMHBI U pElIeHUs 3a]1a4 10 OCHOBHBIM pa3jieliaM Kypca;

- TIOJIBEICHHE WTOTOB 3aHATUN (pe3yibTaThl TECTUPOBAHUS, TOTOBHOCTH OTYETOB IO
MPAaKTUYECKUM 3aHATUSAM, TOTOBHOCTh JOMAILHUX 3aJaHUM, BBINOJHEHHBIX B XOJI€ CaMOCTOSITEIbHOM
paboThI).

MeTtoauueckre peKOMEHIallMK K BBHIMOJIHEHUIO MPAKTUYECKUX 3aJlaHUil HaXOJIUTCS B CBOOOIHOM
JIOCTYTIE W HUCIOJB3YIOTCA CTYACHTaMHU JJIS TOATOTOBKH WM BBIMOJHEHUS 3aJlaHU B COOTBETCTBUU C
y4eOHBIM TUIAHOM M PACIICAHUEM 3aHSTHH.

10.5 Meroanyeckne yKa3aHus 10 CAMOCTOSITEIbHOH padoTe 00y4aromuxcst

CamocTtosTenpHas paboTa o0ecrieurnBaeT MOArOTOBKY O0YUAIOIIErocs K ayIMTOPHBIM 3aHATHSIM H
MEPOIIPHUATHSAM TEKYIIero KOHTPOJS M IPOMEXKYTOYHOH aTTeCTallMk 110 H3y4aeMOW JIMCIHILINHE.
Pe3ynbTarhl 3TOM MOATOTOBKM MPOSBISIOTCS B aKTUBHOCTH OOYYAIOIErocs Ha 3aHATHUSAX U B Ka4eCTBE
BBITIOJTHEHHBIX MPAKTUYCCKUX 3aJIaHUH U IPYTHX (OPM TEKYIIIEro KOHTPOJIS.

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

JIisT BBITIOJIHEHUST CaMOCTOSITEIBHONH pPa0OTBHl TPH HM3YyYSHUH JUCIUTUIMHBI CTYJICHTHI MOTYT
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UCIOJIB30BATh CIEIHATU3UPOBaHHbIE ayAUTOpuH (cM. Tabi. 9.1), 060pynoBaHHEe KOTOPHIX 00eCreunBaeT
noctyn 4epe3 MHTEpHET K AIEKTPOHHOW WMH(POPMAIMOHHO-00pa30BaTEeIbHON Cpele HWHCTUTYTa H
AJIEKTPOHHON OMONMMOTEYHON cHcTeMe, TI/Ie paclojiaralorcsi y4deOHble U y4yeOHO-METOINYEeCKHe
MaTepraibl, KOTOPBIE MOTYT OBITh HCIOIB30BAHbI [Tl CAMOCTOSTEIILHON PaOOTHI.

Jns oOyvaromuxcst o 3a04HOi (popMe 00ydeHus: caMocTosITeIbHas padoTa SBISETCS OCHOBHBIM
BUJIOM y4eOHOH JIeSTEIbHOCTH.

10.6 MeTtoanuyeckue yKa3aHus 1Mo odecrevyeHn0 00pa3oBaTeIbLHOI0 Mpoiecca

1. Meroauyeckre pEeKOMEHIAIMK IO OpPraHU3alUKM ayAUTOpHOW paboTel. IlpuHATH YueOHO-
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
CTylIleHTOB 1o nucuuriuinae. [Ipunsater YueOHo-meTomuueckum coBetoM HI'TY mm. 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 «I[IpoBeneHue 3aHATUN C TPUMEHEHUEM WHTEPAKTHBHBIX (POPM U METOJOB
oOyueHus», EpmakoBa T.1., NBamkun N 2013 T. DNeKTPOHHBIN 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 pabOTHl B 0Opa30BATEIBHBIX OPTaHU3AIMIX
BbIcIlero oOpazoBanusi», MWBamkun E.I'., XKykxosa JLII., 2014 r. DnekrpoHHbIi aapec:
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
(pummana) HI'TY um. P.E. Anekceea, nmporokon Ne 9 ot 11 mekabpp 2014 r. Pasmemiensr 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 Kadenpsl «OKOHOMHUKA U YIOpPaBICHUE B
MammHoctpoeHun» AIIM HI'TY um P.E. AnekceeBa mporokon Ne3 ot 21 centsops 2015 rona,
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 BHECCHHS KaKUX-TM00 M3MEHECHUI Ha TaHHBIN YICOHBIN
roJ
Pabouast mporpamMma rnepecMoTpeHa Ha 3aceaHuu Kadeapsl, 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.
(noonucs)
(6 ciyuae, eciu U3MEeHeHUs: KACAIOMCsL IUmepamypbol).
3aBeyromias OTAeI0M OUOIMOTEKH Crapoctuna O.H.
(noonucy)
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