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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 MPUMEHEHUSI METOAOB TEOPETHUYECKOTO U IKCIIEPUMEHTAIHLHOTO
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, TEOPETUYECKOTO0 M OKCIEPUMEHTAIBHOIO MCCICIOBaHUS |
MOJICIIMPOBAHUS XUMUYECKUX CUCTEM, SIBICHUU 1 IIPOIIECCOB B MPOGECCHOHATBHOM IeATETbHOCTH;

— MPUMEHEHHE OSKCICPUMEHTAIBHBIX METOJOB OIpeAeicHHUs] (PU3NKO-XUMUYECKUX CBOWCTB
UCCIIETyeMbIX 00BEKTOB;

— OCBOWTH CIIOCOOBI 0OPAOOTKH M MPEICTABICHUS TOJYYCHHBIX 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 HamnpasieHHocTs OIl. JlucummivnHa peanusyercss B COOTBETCTBUU C TPEOOBAHUSMU
®I'OC, OI1 BO u VII.

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

Pesynbrarel 00y4eHusl, MOJy4Y€HHbIE NP OCBOCHHUH TUCIHUIUIMHBI « XUMUS», HEOOXOIUMBI MPHU
OCBOCHHMH CIICIYIOUIUMX JUCHUIUIMH «JKoyuorus», «MarepuanoBenenuey», «OCHOBbI 0€30MacHOCTU
KU3HEICATCIIBHOCTH», «Marepuanbl  3JEKTPOHHON  TEXHUKH», «DHU3UKO-XUMHUYECKUE  OCHOBBI
TEXHOJIOTHH JIEKTPOHHBIX CPEICTBY,

PabGouass mporpaMma JIHUCHMIUIMHBI «XHMHS» JJI8 WHBAIWJIOB W JIMI[ C OrPAaHUYCHHBIMU
BO3MOXKHOCTSIMA  3JI0POBbS  pa3palaThIBaeTCs  HMHAUBUAYaAJIbHO C  y4eTOM  OCOOEHHOCTEeH
MCUXO(U3UUECKOTO PAa3BUTHUS, WHIUBUIYaTbHBIX BO3MOXKHOCTEH U COCTOSHHUS 370POBBS TaKUX
o0y4Jaronmxcs.



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

Hpouecc HU3y4YCHUA JHUCHUIIINHBI «XHMHS

HampaBlieH Ha (GOpPMUPOBAHUE JIIEMEHTOB
obmenpodeccrnonanpabix komnerenuud OIIK-1 u OIIK-2 B cootBercTBUu ¢ ®I'OC BO u OIT BO 1o
HanpasieHuo noarotoBku 11.03.03 KonctpyupoBaHue v TEXHOJIOTHS JIEKTPOHHBIX CPEJICTB.

Ta6mmma 3.1 — @opMupoBaHHUE KOMITETCHIIMHA THCIUTIHHAMHM

Kon xomnereHuuy / HaMMeHOBaHHE
JVCIUILIAH, (POPMHUPYIOIIIX
KOMITETEHIIMIO COBMECTHO

CeMecTpsl (HOPMHUPOBAHUS TUCIUILTHHEL
Komnerenmuu 6epyrcs nz Y11 mo HanpaBiIeHUIO
ITOJITOTOBKH OaKayiaBpa / MarmucTpa

1

[ 2 [ 3] 4[]5[6]7]s8

pEUICHUA 3a0a4 HH)KCHCpHOﬁ JCATCIIBPHOCTH

OIIK-1. Crrocoben ncmop30BaTh MOI0KEHNS, 3aKOHBI 1 METO/IbI €CTECTBEHHBIX HAYK U MAaTEeMAaTHUKH JJIS

XuMus

dusnuka

Marematuka

Marepuanbl 31€KTPOHHON TEXHUKU

Teopus BeposITHOCTEN U MaTeMaTUUECKask CTaATUCTUKA

CrennaiabHBIC TJIaBEI CI)I/IBI/IKI/I

OCHOBBI QJICKTPOTCXHUKUN

UucneHHble METO/IbI IPOESKTUPOBAHMS

KoMmoneHTsr BHGKTPOHHOP‘I TCXHHUKH

Du3NKO-XUMHYECKHE OCHOBBI TEXHOJIOTHH QJICKTPOHHBIX CPEACTB

TeOpeTI/I‘IeCKI/Ie OCHOBBI paANOTCXHUKHU

Brinonnenue u 3ammura BKP

npreMbl 00pabOTKH U IPEACTABICHUS MMOJIyYSHHBIX JaHHBIX

OI1K-2. CriocoOeH caMOCTOSTEIBLHO MPOBOAUTh IKCIICPUMEHTATIBHBIE UCCISIOBAHUS U UCIIOIh30BaTh OCHOBHBIC

Xumus

dusuka

O3HaKOMHUTEIIbHAS MpaKTHUKa

Du3NKO-XUMHYECKHE OCHOBBI TEXHOJIOTHH QJICKTPOHHBLIX CPEACTB

YHpaBHCHI/IC TEXHUYCCKNUMHU CUCTEMaMH

Mertposorus, CTaHAapTH3ALUS U CePTUHUKAITH

Brimonnenne u 3ammura BKP

[lepeueHp muaHMpyeMBbIX Pe3ylbTaTOB OOY4YEHMs MO TUCHMIIMHE «XUMHUSI», COOTHECEHHBIX C
IUTaHUPYEMbIMU pe3ynbTaramu ocBoenus Oll, npencrasnen B Tadm. 3.2.



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

Kon
¥ HaMEHOBaHUE
KOMIIETCHIINH

KOH 1 HAMMCHOBAHUC
HHAUWKATOpa JOCTHKCHU
KOMIICTCHIIH

[Inanupyemsble pe3yabTaThl 00yYEHHUS 10 AUCIMIUINHE

OIIK-1. Criocoben
HCIIOIb30BAaTh MOJOKEHMS,
3aKOHBI U METOBI
€CTECTBCHHBIX HAYK U
MaTEeMAaTHKH [T PEIICHUS
3a/1a4 UHKEHEPHOHI

eI TEILHOCTH

HOIIK-1.1. 3naer
(hyHIaMEeHTAILHBIC 3aKOHBI
NPUPOJBI U OCHOBHBIE
(usnyecKre MaTeMaTHIeCKUE
3aKOHBI

HOIIK-1.2. [Tpumenser
(hm3nveckue 3aKOHbI U
MaTeMaTHYECKH METOIBI IS
pemeHns 3a1a9 TEOPETHIECKOTO
Y MIPUKJIAJIHOTO XapaKTepa
MOIIK-1.3. Ucnone3yet
3HaHUs MaTCMAaTHKH, q)HSI/IKI/I u
XUMHUH NIPU PEILIEHUHT
MPaKTHYECKUX 3a/1a4
MOIIK-1.4. Bnaneer
MaTeMaTHYECKUM aImapaToM
IUTS OTIMCaHUS, aHAJIH3a,
TEOPETHICCKOTO H
SKCIEPUMEHTAIEHOTO
HCCIICIOBaHUA U
MOJICITUPOBAHUS (HPU3UICCKUX H
XUMHYCCKUX CUCTEM, SIBJICHUH 1
MPOLIECCOB, UCIIOJIb30BAHMUS B
o0ydeHuu u
npodeccnoHamTbHOMI
JIeSITeIIbHOCTH

HOIIK-1.5. Ucnons3yet
IKCIIEPUMECHTAIBHBIC METOBI
ompeneneHus Gpu3uKo-
XUMHYECKHX CBOHCTB
HccleyeMbIX 00BEKTOB

3HaTh:

®dyHnaMeHTaNbHbIE 3aKOHbI XUMUH
(UOIIK-1.1 u UOIIK-1.3).
Maremariyeckre METOAbI JUISl peIeHUs
3aJ[a4 TeOPETHIECKOTO M MPUKIATHOTO
xapaktepa (MOIK-1.2).

MeTo/1pl aHAJIU3a, TEOPETUIECKOTO U
IKCIIEPUMEHTAILHOTO UCCIICAOBAHMUS U
MO/JICITMPOBAHUST XUMUYIECKUX CHCTEM,
SIBJICHUM U IIPOLIECCOB B
podeCCHOHANBLHOMN eI TEILHOCTH.
(UOIIK-1.4).

3KCHepHMeHTaHLHLIe METOAbI
omnpenesieHus PU3NKO-XUMHUECKUX
CBOWCTB uccieayemMbix 00bekToB (MOIIK-
1.5).

YMmern:

[TpumensTh GyHAaMEHTATBHbBIE 3aKOHBI
NPUPOJIBI U MaTEMAaTHUECKHE METOIBI IS
pelIeHus 3a71a4 TEOPETHYECKOTO U
npukianHoro xapakrtepa (MOIMK-1.1,
NOIIK-1.2 u UOIIK-1.3).

OmnuckIBaTh, aHAJTU3UPOBATH, IPOBOJHUTD
TEOPETUYECKUE U IKCIICPHUMCHTAJIbHBIE
HCCJICIOBAHMUS. MOJICITUPOBATh
XUMHYCCKHUEC CUCTCMBbI, ABJICHUA U
NpoLecChl B PO ecCHOHATBHOM
nestenpHocTd (MOIK-1.4).

HpI/IMeHﬂTL OKCIICPUMEHTAJIbHBIC METOAbI
onpeneneHus PU3NKO-XUMHUICCKUX
CBOMCTB HCCIIEAYEMbIX 00BEKTOB
(MOIIK-1.5).

Baaners:

HaBbikamy IprMeHEHUs 3aKOHOB
XMMHUH U MaTEMaTH4YECKUX METOOB
JUISL peLICHUs 3a]]a4 TEOPETHYECKOTO
u npukiagHoro xapakrepa (MOIIK-
1.2 » UOIIK-1.3).
MaTteMaTHIeCKIM anmnapaToM JUIs
OTIMCAaHMs, aHAJTHN3a, TEOPETHIECKOTO
W SKCTIEPUMEHTAILHOTO
UCCIIEZIOBaHUS U MOJCINPOBAHUS
XUMHYCCKUX CUCTEM, SIBJICHUH 1
HPOLECCOB B IPOPECCHOHATBLHOM
nesitenbHocTH (MOIIK-1.4).
BKCHepI/IMeHTaJ'H)HI)IMI/I METOAaMU
onpeneieHus PU3MKO-XUMHUUCCKUX
CBOWCTB HCCIIETyeMBIX OOBEKTOB
(UOIIK-1.5.).




OIIK-2. Criocoben
CaMOCTOSTENIBHO IIPOBOANTE
IKCIIEPHUMEHTAJIbHBIE
UCCIICIOBAHHUS U
HCIIONB30BaTh OCHOBHBIE
TIpUeMBI 00pabOTKH U
NpEeACTaBICHUS
MOJTyYCHHBIX JaHHBIX

HNOIIK-2.1. Haxomur u
KPUTHYECKH aHAIH3UPYET
HHPOPMALIIIO, HEOOXOAUMYIO
IUISL PELeHNUS] IOCTABJICHHOM
3a1a4n

HOIIK-2.2. PaccmarpuBaer

BO3MOJKHBIC BApHUAHTHI pCIICHUA

3aJja4u, OLICHUBAsI UX
JIOCTOMHCTBA U HEJIOCTaTKU
HOIIK-2.3. ®opmymnupyer B
paMKax IOCTaBJICHHOW LeIH
IPOEKTa COBOKYITHOCTB
B3aMMOCBSI3aHHBIX 33714,
00eCIeunBaIOIINX e
JOCTIDKCHHUE

HNOIIK-2.4. Vicionb3yeT
OCHOBHBIC METOJIBI U CPE/ICTBA
MPOBEICHUS
JKCIIEPUMEHTAIIbHBIX
HCCJICIOBAaHUM, CUCTEMBI
CTaH/IapTU3ALUU U
cepTU(HUKAIINH

HOIIK-2.5. Onpexnensier
OXHAaeMBbIC PE3yJIbTaThI
peLICHHUS BBIICICHHBIX 3a/1a4
HNOIIK-2.6. Bnageer
criocobamu 00pabOTKHU 1
NpeCTaBICHHS MOJYYEeHHBIX

JAHHBIX U OLCHKHU NOIrPpEHIHOCTH

pe3yJIbTaTOB U3MEPEHUI

3HaTh:

OCHOBHBIE METOBI U CPEACTBA
MPOBEICHNUS IKCIICPHUMEHTAIbHBIX
HCCIIeIOBAHMI1, CHCTEMBI CTaHJaPTU3ALIIH
u ceprudukarmu (MOMK-2.4).

Crroco0b1 00pabOTKH U TIPEeICTABICHUS
MOTYYCHHBIX TAHHBIX U OLICHKU
MIOTPEIIHOCTH PE3YNIbTaTOB U3MEPEHUI
(MOIIK-2.6).

Ymern:

HaxoauTh 1 KpUTHIECKH aHATU3UPOBATh
HHPOPMALINIO, HEOOXOINMYIO IS
pemenns mocrasieHHoi 3axaun (MOITK-
2.1).

PaccmaTpuBaTh BO3MOKHBIE BAPUAHTHI
peLIeHust 3a1a41, OLIEHUBATh X
nocrouncTea u Hepoctatku (MOIMK-2.2).
®dopMynrpoBaTh B paMKax HOCTaBIEHHOM
LIETTN IPOEKTa COBOKYITHOCTh
B3aUMOCBSI3aHHBIX 33714,
00€eCIIeUNBAONINX €€ JOCTHKECHHUE
(MOMK-2.3).

Hcnonp30BaTh OCHOBHBIE METOABI 1
CpPEeACTBA POBEACHUS
HKCTIEPUMEHTAIBHBIX HCCIIEIOBAHNH,
CHCTEMBI CTAaHAAPTU3ANNH U
ceprudukanun (MOIK-2.4).
OmnpenensiTb 0XKHUIaEMbIE PE3YJIbTaThI
pemenus BoieneHHbIX 3a1ad (MOIIK-
2.5).

Baapgers:

OCHOBHBIMHU METOAMH H
CpEICTBaMH POBEIACHIUSI
9KCIEPUMEHTAIBHBIX HCCIICA0OBAHUI,
CHCTEMBI CTaHIaPTH3ALUN 1
ceprupukanun (MOIK-2.4).
Cnoco6amu 006paboTKH 1
[PEICTABIEHHS [IOTyYEeHHBIX JaHHBIX
U OLICHKHU MOTPEUIHOCTU PE3YIbTATOB
mmepenuit (MOIIK-2.6).




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

4.1 Pacnpeneﬂe}me TPYAOECMKOCTH IJUCHUIIJIMHBI IO BUIaM paﬁoT Imo ceMecTpam

OO0mast Tpy1I0EMKOCTh AMCLUUILUIMHBI cocTaBiseT 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

TpyAaoeMKOCTb B yac

. B 1.4. o
Bun yue6HO#t paboTh 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
1. KonrakTHas paora: 38/18 38/18
1.1. AynutopHasi padoTa, B TOM YHCJIe: 32/12 32/12
3aHsTH JICKIIMOHHOTO THMa (J]) 16/6 16/6
3aHsTHs cemMuHapckoro tumna (I13 — ceMuHaphI, MPAKTHYCCKUE 3aHITHS | JIP.) -6 -6
naboparopHsie paboTsl (JIP) 16/- 16/-
1.2. BHeayauTOpHAasi, B TOM YHCJIe 6/6 6/6
KypcoBast paboTa (mpoekt) (KP/KIT) (koHCynbTaLMsl, 3a111Ta)

TEKYIMH KOHTPOJIb, KOHCYJIBTAIIMU MO TUCIUILTHHE 6/6 6/6
KOHTaKTHas paboTa Ha poMexxyTo4HoM KoHTpoie (KPA)

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

pedepat/acce (MOATOTOBKA) -
pacuérHo-rpaduyeckas pabora (PI'P) (monrotoska) -
KOHTPOJIbHAs paboTa -
kypcoBast pabota/mpoekt (KP/KII) (moarotoska)

CaMOCTOSITENIbHOE U3yUICHHE Pa3IeioB, CAMOIIOArOTOBKA (MpopaboTka u

MOBTOPEHHE JIEKIIHOHHOTO MaTepuaja U MaTepHuaia yieOHUKOB U yueOHBIX OCOOHH, 34/54 34/54
MO/ITOTOBKA K JJa00PATOPHBIM U MPAKTUYECKHUM 3aHSTHSIM, KOJUIOKBUYM H T.1.)
IToaroToBKa K 3K3aMeHy (KOHTPOJIb) 36/36 36/36

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

4.2 Conep:xaHue TUCHUILIUHBI, CTPYKTYPHMPOBaHHOE 110 pa3jejiaM, TeMaM



Tabmuna 4.2 — ConepkaHue TUCIUTIINHBI, CTPYKTYPUPOBAHHOE 110 TEMaM JJISI CTYJICHTOB OYHOTO 00yUeHUs

Buapl yueoHoii pa6oThl (dac)

IInanupyemsle KourakrHas
(KOHTpOIHpYyeMbIe padoTa g a
) pe3yJIbTaThI =
ocsoenus: kon VK; HaumenoBanue pazaenoB, TeM % 2 “E EE Coaep:xanue pa3aejioB, TeM, 3aHATHI Bup CPC
OIIK; IIK u = z £ |85
HHIMKATOPbI = S 5 2= |5 =
JAOCTHKCHUSA § g lg E : g \g
KoOMINeTeHIuii = S = E 8|88
s | =
1 cemectp
OIIK-1 Pa3gen 1. DHepreTuka XUMHYECKHX NPOLIECCOB.
HOIIK-1.1. Tema 1.1. TerutoBbie 3dpdexTs 11 2/3 | OcHOBHBIC TAPaMETPhI MPOIIECCOB. TepMOTUHAMHYCCKUE (DYHKIIHH. Uzyuenne
HNOIIK-1.2. XUMHUYECKUX pPEeaKLUi BHyTpeHHss 3Heprus CUCTeMBI U SHTaNbNUA. Tunsl peakiuil. 3akoHsI ['ecca | TeopeTHdyeckoro
HNOIIK-1.3. u JlaByaspe-Jlamnaca. TemmoeMKkocTh BemecTB. 3akoH Kupxroga. Matepuana [6.1.1],
HNOIIK-1.4. Tema 1.2. DHTpOIHS U €€ 1/1 2/3 | CaMOTIpOM3BOIIBHBIE IPOLIECCHI. DHTPOTHS. 2-# ¥ 3-# MOCTYIATHI [6.1.2], [6.1.5], [6.2.1],
HOIIK-1.5. W3MEHEHHE B MPOIeccax. DHEPTHst TEPMOIMHAMHUKH. VI3MEHEHHE SHTPOIMH B TIporieccax. JHeprus [ uboca. [6.2.2], [6.3.1],[6.3.2]
HNOIIK-1.6. I'u66ca. DakTOphl, ONPEEIAIOIINE HAPABIEHHNE XUMUUECKUX PEAKIIMM.
OIIK-2 JlabopaTopras pabdora Nel. 4/- 2/- | Onpenenenue TermoBoro 3ddexra (kanopumerpudeckue usmepenus) u tuna |I[loaroToBka K
HOIIK-2.1 DHepreTrka XUMUIECKUX PeaKni peakuy. DKCIIepUMEHTaIbHOE JJ0Ka3aTeNbCTBO 3aKkoHa ['ecca. OTBeTHI Ha n1abopaTopHBIM paboTam
HOIIK2.2. KOHTPOJIBHEIE BOIIPOCEHL [6.1.1], [6.3.7], [6.3.9]
HOIIK-2.3. [paktnueckas padora Nel. -2 -/3 | Pemenue THITOBBIX 3a7ad. IloaroroBka k
HOIIK-2.4. DHepreTuka XUMUYECKUX PEaKIuii NPAKTUYECKUM paboTaM
HOIIK-2.5. [6.1.1], [6.1.2], [6.3.5]
Hroro no 1 pa3neny 2/2 4/- -2 | 6/9
OIIK-1 Paznen 2. XuMuueckasi KHHETHKA U PABHOBECHE.
HNOIIK-1.1. Tema 2.1. CKOpOCTh XUMHYIECKHIX 1/0,5 2/3 | OcHoBHbIe OHATHS KHHETHKH. OCHOBHOM 3aKOH KMHETHKHA. OCOOEHHOCTh N3ydenue
HNOIIK-1.2. peakuui KHHETHKH T'€TePOTeHHBIX MTPOIlecCOB. BimstHMe pa3nuyHbIX (pakTOpoB Ha TEOPETUYECKOI0
HOIIK-1.3. CKOpOCTh peakiuil. Teopus akTHBHBIX cTONKHOBeHHH. KaTamus. Mmatepuana [6.1.1],
HNOIIK-1.4. Tema 2.2. Xumuueckoe paBaoBecue | 1/0,5 2/3 | O6parumsie peakiuu. COCTOSHIE XUMHIECKOTO paBHOBecHs1. KoHcTaHTa [6.1.2], [6.1.3[], [6.1.5],
HOIIK-1.5. pasHOBecus. CMelIeHne XMMUIECKOTo paBHOBecHs. [Ipuanun Jle Hlatense. | [6.2.1], [6.2.2], [6.3.1],
HOIIK-1.6. Tema 2.3 da30Bble paBHOBECHS 2/2 | ®aza. Dazoswlii mepexon. IIpasuno ¢a3 I'n66ca. BapuatusaocTts cuctemsl. | [6.3.2.]
OIIK-2 AJICOPOLIMOHHOE PABHOBECHE.
HOIIK-2.1 Jlabopartoprast pabota Ne2 4/- 2/- | BeImoJHEHHE KHHETHYECKUX M3MEPEHHMI. DKCIIePHIMEHTAIBHOE IMoaroroska k
HOIIK2.2. KuHeTnka XMMHUECKHUX peaKIii JokazatenbeTBo npuHLuna Jle larense. OTBeTH Ha KOHTPOJIBHBIE BOMPOCHL. | 1a00paTOpHBIM paboTam
HNOIIK-2.3. [6.1.1], [6.3.7], [6.3.8],
HOIIK-2.4. [6.3.9.]
HOIIK-2.5. INpaxtuueckas padora Ne 2 -2 -/3 | Penenue THUMOBBIX 3a1a4 Ioaroroska
KuHeTnka XMMHUECKHUX peaKIii MIPaKTHYECKUM paboTam
[6.1.1], [6.1.2], [6.1.3],
[6.3.10]
Hroro no 2 pasneny 2/1 4/- -2 | 8/11




Buabl yueoHoi paGoTsl (4ac)

Ilnanupyemsle KounrakTHast
(KOHTpOJIHpYyeMble paota gg
) pe3yJIbTaThI =
OCB(())EI}_III;Z:: l_lICIOéI“YK; HaumeHoBaHue pa3neos, TeM § E _ é’ - é :;% Copnepixanue pa3aenoB, TeM, 3aHATHIH Bug CPC
MHIMKATOPbI § E‘ 5 2 E E =
JAOCTHKCHUSA § g \g E : g \g
KOMITeTeHIUi = ge| 58 |8%
< =
= =
OIIK-1 Pa3znen 3. PactBopbl. JlucnepcHble CHCTEMBI.
HOIIK-1.1. Tema 3.1. PactBopsl HeanektponutoB | 1/0,5 1/3 | OcHOBHbIE MOHATHS. 3aKOHBI HJICAJIbHBIX PACTBOPOB. AHTH(PH3HI. Hzyuenue
HOIIK-1.2. Tema 3.2. PacTBOpBI 37EKTPOIUTOB 1/0,5 1/ | Teopwust aneKTpoOIUTHYECKOH Auccormaniu. CHIbHBI U CIA0bIe AEKTPONIUTHI. | TEOPETUUECKOTO
HOIIK-1.3. DNEKTPONUTHYECCKAS IUCCONUAIHS BOIBI. BOMOPOMHBIN MOKa3aTElb. Mmarepuana [6.1.1],
HUOIIK-1.4. PacTBOPHMOCTH BEIIeCTB. [ HIPOITU3 COJIEH. [6.1.2],[6.1.5],[6.1.4.],
HOIIK-1.5. Tema 3.3. JlucriepCHbIE CUCTEMBI 1/2 |Knaccudukanus qucrepcHbIx cucteM. Komtonaaeie pacTBOpbl. MeToIb! [6.2.1], [6.2.2], [6.3.1],
HOIIK-1.6. MOJIy4EHHUs U CBOICTBA. [6.3.2.]
OIIK-2 Jla6opatopHas paGoTa Ne3. 4/- 1/- | Ompenenenue KOHIEHTPAIIMH PACTBOPOB METOIOM THTpOBaHHs. .OTBeTh Ha | [I0ATOTOBKA K
HOIIK-2.1 TurpumMeTpuvecKuil aHaIH3 KOHTPOJIbHBIE BOIIPOCHL. J1abopaTopHBIM paboTam
HOIIK2.2. [6.1.1], [6.3.7], [6.3.9]
HOINK-2.3. Hroro no 3 pazaeny 2/1 4/- 4/5
HNOIIK-2.4.
HNOIIK-2.5.
OIIK-1 Pasnen 4. OKUCJINTEIBHO - BOCCTAHOBUTEIbHbIE PEAKIIHH. JJIeKTPOXUMHUYECKUE npouecchl. Koppo3us u 3anura MeTauIoB.
HOIIK-1.1. Tema 4.1. OkucIUTENHHO- 1/1 | Okwucnenue. Boccranosnenue. BaxkHeillie OKUCITUTENN U BOCCTAHOBUTEH. | V3yueHue
HNOIIK-1.2. BOCCTAHOBUTEINIFHBIE PEAKIIH Tunst OBP. Metoa nomypeakuuii. TEOPETUIECKOTO
HOIIK-1.3. Tema 4.2. D1eKTPOXUMUYECKUE 2/1 1/3 | DnextpoaHslit noTeHnna. Psin HanpshkeHnit Mmetaymios. ['ansBaHHYECKHUiA marepuana [6.1.1],
HOIIK-1.4. TPOIECCHI BIIEMEHT. DIEKTPOITH3. 3aKOHBI AIIEKTposH3a. [[puMeHeHHE IIeKTPOIIHN3a B [6.1.2], [6.1.5], [6.2.1],
HNOIIK-1.5. MPOMBIIIIEHHOCTH. [6.2.2],[6.3.1] ,[6.3.2.],
HOIIK-1.6. Tema 4.3. Koppo3sus 2/1 1/3 | Tunsl koppo3uii. PaKTOPHI BIUSIONINE HA CKOPOCTH KOPPO3HU METAILIOB. [6.3.4.]
OIIK-2 Croco0BI 3aIIUTHI OT KOPPO3HH.
HNOIIK-2.1
HOIIK2.2. Jlaboparopnas pabota Ne 4 4/- 1/- | CoGparb ransBanndeckuii anement Skoou-lanusis. I[posenenue Tloaroroska k
HNOIIK-2.3. DNEKTPOXUMHUIECKHE MPOIIECCHI AIIEKTPOJIN3a BOJHOTO pacTBopa conu. [IpoTexTopHas 3amura u nabopaTopHBIM paboTam
HOIIK-2.4. HIIEKTPO3AIINTA METAIIIOB M UX CILIABOB. [6.1.1], [6.3.6], [6.3.7],
HOIIK-2.5. [6.3.9.]
Ipaktrueckas padora Ne 3 -2 -/3 | Perenne THIOBBIX 337124 IoaroroBka k
DJeKTPOXMMHUYECKHE POLIECCHI MIPaKTHYECKUM paboTam
[6.1.1], [6.1.2], [6.3.2]
Hroro no 4 pazgeny 4/2 4/- -2 | 4/10
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Buabl yueoHoi paGoThl (4ac)

Ilnanupyemsble KoutakTHast
(KOHTpoOJIHpYeMbIe) pagora g a
pe3yJabTaThl =
OCBOOel}_l[I;ZI;I l_l{c;)(LIHYK; HaumeHnoBaHue pa3zeioB, TeM _ E _ é’ - g :;% Copnepixanue pa3aenoB, TeM, 3aHATHIH Bug CPC
MHIMKATOPbI § E‘ 5 2 E > =
JAOCTHKCHUSA E g lg E : g \g
KOMIeTeHIuii = ge| 58 |8%
< (=
= =
OIIK-1 Pa3znen 5. Oprannyeckue noJiMMepHble MATEPHAJIBI.
HOIIK-1.1. Tema 5.1. MeToapl nostyuyeHus 2/3 | onumepst. [Tonumepusanus: onpeneneHue, dtambl. [10IuucIepcHOCTb. Hzyuenue
HOIIK-1.2. MOJIMMEPOB Cononmnmepsl. Cononumepusanusi: onpeeiacHue, Thbl. [1oJMKoHIeHcalys. | TEOPETHIECKOTo
HOIIK-1.3. Tema 5.2. CtpoeHue 1 CBOWCTBa 2/- 2/3 | JIuneiinble, pa3BEeTBICHHBIC U CETYATHIC TOTUMEPHI. TepMOIUIacThl U marepuana [6.1.1],
HOIIK-1.4. MOJIUMEPOB. peaktomiactsl. lectpykuusi. Crierupnyeckie CBOWCTBA MOJTUMEPOB. [6.1.2], [6.1.5], [6.2.1],
HUOIIK-1.5. Jlo6aBKH B MOJIMMEPEL. [6.2.2], [6.3.1], [6.3.2]
HOIIK-1.6. Tema 5.3. [IpuMeHEHNE TIOTUMEPOB 2/3 | Matepuarsl, pUMEHAEMBIE Ha OCHOBE TIOJUMEPOB. [IpuMenenue
KPYMHOTOHHR)XHBIX NosiuMepoB. [ToauMeps! 1 9KoJI0THSI.
Hroro mo 5 pazneny 2/- 6/9
OIIK-1 Pazgen 6. TBepaoe cocTrossHue BellecTBa. XMMHUS METALIOB H CILIABOB.
HNOIIK-1.1. Tema 6.1. Tunsl kpuctayuios. 3ouHas | 2/- 1/3 | KpucTasibl: MOJNEKYISIPHBIC, HOHHBIC, AaTOMHBIC, METAITHYECKHUE, N3ydenue
HNOIIK-1.2. TEOpUsl KPUCTAJIIOB. CMeIIaHHbIe, peanbHble. JledexTsl. 30HHAS TeOpHsl. 30HBI MPOBOJIUMOCTH, TEOPETUUECKOTO
HNOIIK-1.3. BaJICHTHOCTH, 3anpeuieHHast. [I[poBogHUKY, OTyIPOBOAHUKH, TUJIEKTPUKU. |Marepuana [6.1.1],
HNOIIK-1.4. Tema 6.2. XuMus METAIUIOB U 2/- 2/3 | OcHOBHBIE CBOWCTBA METAIUIOB M MX CIIaBOB. [loTydeHe MeTaIoB. [6.1.2], [6.1.5], [6.2.1],
HNOIIK-1.5. CILUIABOB Meraymaeckue crutabl. Kommosutsl. KepMersl. [lnarpaMMBI IIIAaBKOCTH. [6.2.2], [6.3.1],[6.3.2.]
HNOIIK-1.6. OprekTuka. Jluksunyc. Conunyc. TBepasiii pactBop. UHTEepMeTannuabl.
Hroro no 6 pazneny 4/- 3/6
OIIK-1 Pasnen 7. Xumnueckasi uaeHTUGUKAIMS U AaHAJIN3 BelIeCTB.
HNOIIK-1.1. Tema 7.1. XumMmudecKkre METOIBI 1/2 |I'paBumerpus. Turpumerpus. Touka SKBUBAIEHTHOCTH. HANKATOPBI. H3yuenue
HNOIIK-1.2. aHanmm3a MeToap! TUTPOBAHHS. TEOPETUIECKOTO
HOIIK-1.3. Tema 7.2. OU3UKO-XUMUUECKUE 2/2 | OnTHyeckue, AMEKTPOXUMHYECKIE H XpoMaTorpaduieckue, Matepuana [6.1.1],
HOIIK-1.4. METO/(bI aHAJIM3A. KaJIOPHUMETPUICCKHE METO/IbI aHAIIH3A. [6.1.2], [6.1.5], [6.2.1],
HOIIK-1.5. [6.2.2], [6.3.1], [6.3.2.]
HOIK-16.. HToro mo 7 pazneny 3/4
HUTOIO 3a cemecTp | 16/6 | 16/- -/6 | 34/54
HUTOI'O no gucummuune | 16/6 | 16/- | -/6 | 34/54
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Tabnuna 4.3 - Ucnoab3yeMble akTUBHBIC M HHTEPaKTUBHBIE 00pa30BaTeIbHbIC TEXHOJIOTUI

Bun 3anaruit HanmenoBaHue HCIIONIB3yEeMBIX aKTUBHBIX U HHTCPAKTHBHBIX
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 TEXHOIOTHH

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
OLICHVMBAHUSA

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

Ha nexkuusax OLIEHMBAeTCs MOCEIIAEMOCTbh CTYAEHTOM JIEKUHMHM, aKTUBHOCTb Y4acTHs
oOyJaromerocss B BOCHPHUATHA U OOCYXIECHUU pPAacCMaTPUBACMBIX BOIPOCOB, WHIUBHIYAIbHBIC
BBICTYIICHHUS 110 3a/IaHHBIM Ha CAMOCTOSATENIbHOE PACCMOTPEHUE TEMAaM.

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 IPOBOJIITCS Ja0OpaTOpHBIE pPabOTHI
(3a0uHOE OTIENEeHHE — MPAKTUYECKHE 3aHATHSA B (OpME peIIeHHs] TUMOBBIX 3aj1ad). [lpu BeIMOTHEHHH
nabopaTopHoii pabOTBHl IpEenojaBaTeieM OLEHUBAETCS KayeCTBO BBINNOJIHEHHOTO AKCIEPUMEHTA,
TOYHOCTh TOJIYYEHHBIX SKCIEPUMEHTAIbHBIX JaHHBIX, CPOK €ro BBINOJHEHUs, KadecTBO M CPOK
oopMIIEHHS OTYETa, OTBETHI Ha MPEJIOKEHHBIEC MPETNoaBaTeIeM KOHTPOJIbHBIE BOIPOCH YCTHO WJIU B
MMCbMEHHOM BHJI€ B KOHIIE OTYETA.

Ornucanue mokazarejeil u KpUTEpUeB KOHTPOJIS YCIIEBAEMOCTH, ONTMCAHUE IIKAJl OIICHUBAaHUS 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-2 ve menee 12 GamnoB (1o
3 Oaiia — 1o pe3yJsibTaTraM BBINOJIHEHHUS JJA0OPATOPHBIX PA0OT MM MPAKTHYCCKUX 3aaHui).

[lo wToraM OCBOEHMS MAUCHUIUIMHBI «XUMHUS» MPOBOJUTCA MPOMEXKYTOUHAs aTTeCTalus
oOyuatomuxcst B ¢opMe 5K3aMeHa M IperoyiaraeT MUChbMEHHBbIM OTBET CTyAEHTa MO OujeraMm Ha
TEOPETHUUECKUE BOMPOCHI U PELICHNE MPAKTUUECKUX 3aIaHUM U3 TIEPEUHS.

DK3aMEHAIIMOHHBIA OWJIET HJIsi TIPOMEXYTOYHOW aTTECTAIllMd COJEPKHUT JIBAa TEOPETUUECKHUX
BOIIPOCA U OJTHO MPAKTUYECKOE 3aaHue. BpeMst Ha MOArOTOBKY OTBETOB U peLIEHUE 3a/1aHusl - 45 MUHYT.
[TpomesxyTodHas aTTECTAlUsI CUNTACTCS TIPOUICHHOMH, €CII CTYACHT HaOpas He MeHee 3 0aJlIoB.

Onucanue nokasarejaeil U KpUTEpUEB KOHTPOJISI YCIIEBAEMOCTH, OMMCAHUE IIKAJl OLEHUBAHMS Ha
JTarne MPOMEKYTOUHOM aTTECTAaI[iu IPeICTaBlIeHb B Tab. 5.2 u 5.3.

*KosmdecTBO 0AJUIOB paCCUUTHIBACTCS B COOTBETCTBUU C TadmuIei 5. 1.




Tabmuna 5.1 — Onucanue noka3aTenell 1 KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONTMCAHKE NIKAJT OICHIUBAHUS HA dTare TeKYIIeH aTTeCTalluu

KOL[ u KOI{ 1 HAMMCHOBAHUC KpI/ITepI/II/I U 1IKaJia OLICHUBAaHUA
Ilokazarenu KOHTPOJIA

HaHMCHOBAHMC HHJMKATOpa yCIeBaeMOCTH 1 kpurepuii — 2 kputepuit — 3 kpurepuii — 4 xputepuit — dopma KOHTPOJIA

KOMIICTCHIINHN KOMIICTCHIIMHU OTCYTCTBUE YCBOCHHUS HE II0JIHOC YCBOCHUE XOpouIiee YCBOCHHE OTJINYHOC YCBOCHHUE
OIIK-1. MOINK-1.1. 3uaer 3nanua: 0 6amoB 1 6ann 2 bamna 3 famna a) Konrpoms
Crmocob6en (yHIAMCHTATHBIC 3aKOHBI DyHIaMEHTaJIbHbIE 3aKOHBI XUMHH a) nocemenue <30% Beex a) nocerenue >30%, Ho <50% | a) mocemenne >50%, Ho | @) HOCEIICHUE BCexX HOCEIIEHNS JICKIIHH
HCIIONB30BATE IPUPOJIBL U OCHOBHBIE (MOTIK-1.1 u HOMK-1.3). NeKuuit BCeX MeKIuit <80% Beex Ikl JeKIui 6) Koutponb yuactus

(usuueckne maremarnueckue | MaremMaTHueckue METO/IBI LI PEIEHUsS 6) OTCYTCTBHE y4acTHs B 0) eAMHUYHOE BbICKa3bIBaHUE | 0) aKTUBHOE y4acTHE B ©6) BBICKa3bIBACT B MCKyCCHAX Ha

THOJIOKCHHM, 3aKOHbL 3a71a4 TEOPETUUYCCKOro M IIPUKIAJTHOIO 00CYXIEHHH BOIIPOCOB B 00CY)K/ICHHH BOIIPOCOB 00CY’XIEHUH BOIIPOCOB HEOpJAMHApHbIC JCKUHMAX
3aKOHBI U HMOIIK-1.2. ITpnmensier xapakrepa (MOTIK-1.2). B) KOHCIIEKT I10 3a/JaHHbIM B) COCTaBJIEH He IOIHBII B) COCTaBJIEH HOJIHEIN, HO | CYXICHHS B 8) [Iposepka .
METOIbI (u3snueckue 3aKoHbl 1 MeTo1b1 aHAIH3a, TEOPETHIECKOTO Ha CaMOCTOSATENBHOE KOHCIIEKT IO 33/[aHHBIM Ha JIOTHYECKH He CBSI3aHHBIH | AMCKYCCUAX KOHCIIEKTOB JICKIMH
eCTeCTBEHHBIX MaTCMaTHICCKH MCTOMIBI VISl | 5KCIIEPUMEHTAIBHOTO UCCIIEN0BAHUS U paccMOTpeHHE TeMaM He CaMOCTOSTEIIbHOE KOHCIIEKT I10 3aIaHHBIM Ha | B) COCTABJIEH TOJIHBIH, r) Tectuposanue
HayK U pemenus 3aaay MOJIEIMPOBaHMsI XMMUYECKUX CHUCTEM, COCTaBJICH paccMOTpeHHte TeMaMm CaMOCTOSATEIbHOE JIOTHYECKHU CBSI3AHHbIM

MaTeMaTHKH JJIs
pelieHus 3anaqy
WMHKEHEPHOU
JeSTeTHbHOCTH

TEOPETHYECKOro 1
IPHUKIIATHOTO XapakTepa
HOIIK-1.3. Ucmons3yer
3HAHMS MaTeMaTHKH, QH3UKK
U XMMHY TP PELICHAN
HPAaKTUYECKUX 33724
HOIIK-1.4. Bnageer
MaTeMaTHIECKHM alapaToM
UL OIMCAHUS, aHAIIHN3a,
TEOPETHYECKOro 1
9KCIIEPHMEHTAILHOTO
HCCIIEIOBAHUS 1
MOJIETHPOBaHus QH3UUECKUX
W XUMHYECKHX CHCTEM,
SIBJICHHH U MPOLIECCOB,
HCIOJIb30BaHUs B O0y4YCHHU U
npoecCHOHATBEHOH
JeSITEIIBHOCTH

HOIIK-1.5. Mcnonssyet
9KCIIEPHMEHTAIILHBIC METOJIBI
omnpeneseHust HU3UKo-
XMMHUYECKHX CBOMCTB
HCCIETyeMBIX 00BEKTOB

SIBIICHU ¥ TIPOIIECCOB B
podecCHOHANBHON JEesTeTbHOCTH.
(MOTIK-1.4).

DKCIEPUMEHTAIbHBIE METO/BI ONpPeIEIeH S
(HU3MKO-XUMHYECKHX CBOMCTB
uccnenyembix 00bexros (MOIK-1.5).

T) BepHO BhIIOMHEHO <40%
TECTOBBIX BOIIPOCOB

T) BEpHO BEIOJIHEHO >40%, HO

< 60% TEeCTOBBIX BOIIPOCOB

paccMOTpeHne TeMam
T') BEPHO BBIIIOJIHEHO
>60%, Ho <80% TECTOBBIX
BOIIPOCOB

KOHCIIEKT 10
3aaHHBIM Ha
CaMOCTOATENILHOE
paccMOTpeHHE TeMaM
T') BEPHO BBIIOJIHEHO
>80% TeCTOBBIX

. BOIIPOCOB
Ymenusn: 0 6amnoB 1 6amn 2 bamna 3 Gamna Konrponn

IIpumensaTh GyHIaMEHTAIBHBIE 3aKOHBI CryneHt He geMoHcTpupyeT | CTyIeHT He YBEpEHHO Cryznent nemoHctpupyeT | CTyJeHT yBepeHHO BBIUIOIHCHNA 1

MIPUPOJIBI i MATEMATHYECKHE METOJIBI IS YMEHHsI CAMOCTOSITENTHHO JIEMOHCTPUPYET YMEHUS YMEHUSI CAMOCTOSITENIBHO | IEMOHCTPUPYET ATl

PpELIEHNS 3a/1a4 TEOPETHUECKOTO U BBITIOJHATE CaMOCTOSTEILHO BBINONHATE | BHIONHATE yMeHust mabopaTOPHEIX PadoT

HpuKIagHoro Xapakrepa (MOIK-1.1, MHIUBUIYalbHOE 3a[aHKe, | MHIMBHIyaIbHOE 3aaHuE, HHIUBUIYaIbHOE 3aJaHHE | CAMOCTOATEILHO 1 NPaKTHICCKIX

HMOIIK-1.2 1 UOIK-1.3). 060CHOBATh CBOU CYX/IEHUsS | 000CHOBATH CBOM CyKIeHHs | (B TIOTHOM OOBEME, BBHITIONHSATH 3allaHui:

OmKCHIBaTh, aHAIM3HPOBATH, IPOBOIUTH TIpH 3aLUTE OTYETa [IpH 3aIHTE OTYETa BOBpEMsI, C HHANBUYaIbHOE JIPNel- JIPNed,

TEOPETHYECKHE U IKCIICPUMEHTAIbHBIE HE3HAYMTENbHBIMU 3ajaHue (PaBUIBHO, 113 Nel -3 Ne3

HCCIICIOBAHMS. MOJICIUPOBATh XUMHUYECKUE 3aMeYaHusIMH), BOBpEMSI, B IIOJIHOM

CHCTEMBI, SIBIICHUS ¥ IPOIIECCHI B 000CHOBATh CBOH 00BeMe), yBepeHHO

mpohecCHOHATBHOM IeITeTbHOCTH CY)K/ICHUSI TIPU 3aIIATE 000CHOBATH CBOM

(AOIIK-1.4). oTyera CY)XJIEHHSI TIpH

TIpUMeHATH SKCIIEPUMEHTAIIBHBIE METOIBI 3aIUTe OTYETA

omnpeeaeHns GU3HKO-XHMHIECKHX CBOHCTB

uccnenyembix o0bexros (MOIK-1.5).

Hagviku (npu nanuuuu): 0 6ayioB 1 Gayut 2 6ana 3 baia KonTpoms
HaBblkaMu PUMEHEHNS 3aKOHOB XMMUM U | CTy/IEHT He BIajieeT Crynent HeyBepenHo Braneer | CTyaent xopormo Braneer | CTYIEHT yBepeHHO BBITIOIHEHI 1
MaTeMaTHYECKHX METOOB TSI PEIICHHS CaMOCTOSTEbHBIMHI CaMOCTOSATEIBHBIMY HABBLIKAMH | CAMOCTOSTEILHBIMH BJIaJieeT SamuTHl
3a/1a4 TEOPETHIECKOTO U MPUKIATHOTO HaBBIKAMH BBITIOJTHEHHS BBITIOJTHEHUS U O)OPMITCHHST HaBBIKAMHU CaMOCTOSTEbHBIMHU MpakTHICCKHX
xapakrepa (MOIK-1.2 u HOIIK-1.3). WHIMBHYaJIbHOTO 3aJjaHUsl | MHIUBHIyalbHOI'O 33JJaHHUs B | CBOEBPEMEHHOTO HaBBIKAMH 3allaHuu:
MateMaTHIEeCKUM arapaToM st B paMKax paMKax mpodecCHOHATBHOM BBINOJIHEHHS U CBOEBPEMEHHOTO JIPNel - JIPNod,
OIMCAHWSI, aHAJIN3a, TEOPETHIECKOTO U npoheccHoHaTbHOM JIESTENILHOCTH oopmiteHHst BBINOJIHEHHS U T13 Nel-I13 Ne3
9KCIIEPMMEHTAIBHOTO UCCIICAOBAHHS 1 JEATENBHOCTH WHANBU/YaIBHOTO oopmIteHHs
MOJICTHPOBAHHST XHMUYECKUX CHCTEM, 3a1aHusl, KPUTHIECKOTO HHIUBUIYaIbHOTO
SIBJICHUI U TIPOIIECCOB B aHanu3a u GOpMyITUPOBKH | 3aTaHHUS,

PO ecCHOHANBHON JIEATETEHOCTH
(MOIIK-1.4).

DKCIepUMEHTaIbHBIMU METOAAMH
onpeneneHust pPU3NKO-XUMHIECKUX CBOICTB
nccinenyembix oobexros (MOIK-1.5.).

BBIBOJZIOB B paMKax
npodecCHOHANBHOM
JIeSTCIBHOCTH

KPHUTHYECKOTIO aHaIn3a
1 GOpMyITUPOBKH
BBIBOJIOB B paMKax
podeccHOHAIBHOM
JIeATCIBHOCTH




Konu

Kona u nammeHnoBanue

Iloka3zarenu KOHTpOJISA

Kpurepun u mkana oleHUBaHHSA

HaMMCHOBAHHC HHAHMKATOpa yCHeBaeMocTH 1 kpuTepuii — 2 kpurepuii — 3 kpurepuii — 4 xpurepuii — ®dopma KOHTPOJIs
KOMIICTCHIINH KOMIICTCHIINHU OTCYTCTBHE YCBOCHHS HE MOJIHOC YCBOCHHUE XOpoIlIee YCBOCHHUE OTJIUYHOC YCBOCHHUE
OIIK-2. HOIIK-2.1. Haxomut u 3nanusn: 0 6aytoB 1 6amn 2 Gayra 3 Gayua a) Konrpons
Cnocoben KpUTHICCKH aHaM3HPYCT OCHOBHBIE METOZIbI M CPEZCTBA NIPOBeAeHN)s | a) mocewterne <30% Beex | a) mocemenue >30%, Ho | a) nocemenne >50%, HO a) mocemienue Beex ekt | 1OCCHCHIS JICKLUI
CaMOCTOATEILHO uEopMaro, HeO6XOH"MyEO 9KCIEPUMEHTAJIBHBIX UCCIIEN0BAHUM, JIeKIni <50% Bcex JEKLMI <80% Bcex JeKLuit 0) BEICKa3bIBaeT 6) Kontpons ywactis
AL pELIEHHAS TOCTABJICHHOM CUCTEMBbI CTaHAPTU3ALMU U cemebuKaunu 6) OTCYTCTBHUE y4acTHUs B 6) CIMHUYHOC 6) AKTUBHOE y4acTHe B HEOPAMHAPHBIC CYKIACHUA B AMCKYCCHAX Ha
TIpOBOUT 3anasu (MOIIK-2.4). 06CYKICHHU BOLIPOCOB | BHICKA3BIBAHNE B 06CyXKIEHIH BOIIPOCOB B JIUCKYCCHAX JIGKITHAX
skcnepumentanp | MOTIK-2.2. Pacematpusact | Cyioco6m1 o6paboriu u npescraniemis B) KOHCIIEKT [0 33/IAHHBIM | 0GCY3KACHUH BOIIPOCOB | B) COCTAB/IEH MOMHBI, HO | B) COCTABJICH MOHBI, 8) [Iposepka .
HbBIE BOSMOJHBIC BAPHAHTE HOJIyYCHHBIX JAHHBIX U OLICHKU Ha CaMOCTOSTEIbHOE B) COCTABJIEH HE MOJHBIN | JIOPHYECKH HE CBS3aHHBIN JIOTHYECKH CBSI3aHHbII KOHCTICKTOB JICKIMH
HUCCJIEIOBAHUS U Eiﬁzﬁzg;;gj: ;I ;IOHBHHBM TOIPEILHOCTH PE3YJIbTATOB H3MEPEHHUIA PacCMOTPEHHE TeMaM HE | KOHCIIEKT 1O 3a/IaHHBIM Ha | KOHCIIEKT T10 3a/[aHHBIM Ha | KOHCIIEKT I10 3a/IaHHBIM Ha r) Tectuposae
(MOIIK-2.6). cocTaBJIeH CaMOCTOSTEIBHOE CaMOCTOSITENLHOE CaMOCTOSTEIBHOS
HCTIOJIB30BATH HEOCTAaTKH I') BEDHO BBIIIOJIHEHO PaccMOTpeHHE TeMaM PaccMOTpeHUE TeMaM PaccMOTpeHue TeMaM
OCHOBHBIE HOIIK-2.3. CDopMym:IpyeT B <40% TecTOBBIX BOIIPOCOB | I') BEPHO BHIIOIHEHO I') BepHO BBINOJIHEHO >60%, |T) BepHO BhINOIHEHO >80%
NIPUEMBI PaMKax MOCTABJICHHOM LETH >40%, 1O < 60% HO <80% TeCTOBBIX TECTOBBIX BOIIPOCOB
[POEKTa COBOKYITHOCTh
00paboTKu U B3AMMOCHA3AHHbIX 312, TECTOBBIX BOLIPOCOB BOIIPOCOB
MpeACTaBJICHUS 00ECIIEUNBAOIIKX €€ Ymenua: 0 6annoB 1 Gann 2 b6anna 3 bama Kourpons
MOJIyYECHHBIX JOCTIKCHHC HaxonuTh ¥ KpUTHYECKH AHATU3UPOBATH CTyzeHT He CTy/ICHT HE YBEPEHHO CTyIeHT JEeMOHCTPHPYET CTy/IeHT yBEpPEHHO BBIIOJHEHNS 1
JTAHHBIX HNOIIK-2.4. Ucnonbsyer HHPOPMALIUIO, HEOOXOAUMYIO JUISl PEIICHUS | IEMOHCTPUPYET YMEHHUS | IEMOHCTPHPYET YMEHHS | YMEHHs CAMOCTOSTEIBLHO JIEMOHCTPHPYET YMEHHS SaluTEl
OCHOBHbIE METO/bL 1 nocrapieHHoit 3a1aun (MOIIK-2.1). CaMOCTOSATENEHO CaMOCTOSATENEHO BBINOJIHSATE CaMOCTOSATENLHO TIpaKTHICCKIX
CpeacCTBa IPOBENCHHA PaccMatpuBaTh BO3MOXKHBIE BAPUAHTHI BBINOJIHSATh BBINOJIHSATh HHIMBU/YalIbHOE 33]1aHH€E (B | BHINOJIHATH SalaHuIL:
OKCIIEPUMEHTAILHBIX pelIeHHs 3a]1a41, OLEHUBATh MX UHIMBUyallbHOE UHIMBUyallbHOE HIOJIHOM 00beMe, BOBPEMS, C | HHIMBHIYaIbHOE 3a/JaHIe JIPNel- JIPNed,

WICCIICZIOBAHNM, CUCTEMBI
CTaHJAapTH3AlUH U
cepTuduKauu

HOIIK-2.5. Onpenenser
0XHUIaeMble Pe3yIbTaThl
PpEILIeHNS BBIICTICHHBIX 3a1a9
HOIIK-2.6. Bnaneer
crocodamu 00pabOTKH 1
TIPEe/ICTaBIICHHUS MTOTYyICHHBIX
JTAHHBIX ¥ OL[CHKH
HOTPEIIHOCTH Pe3yIbTaTOB
HM3MepeHuit

nocronHcTsa u Hegoctatkn (MOIK-2.2).
DopMynupoBaTh B paMKax IMOCTaBICHHOMN
IEJTH TIPOEKTa COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 33714, 00ECTICUNBAIOIIINX
ee noctmwkenne (MOIK-2.3).
Hcnons30BaTh OCHOBHBIE METOIbI U
CpelcTBa IPOBEACHUS IKCIIEPIMEHTAIbHBIX
HCCIIeIOBaHUM, CHCTEeMBI CTAHAAPTU3ALHU U
ceprudpuranuu (MOINK-2.4).

OmnpenensTs 0XKHIaeMble Pe3yIbTaThl
petenus Boigenennsix 3aaa4 (MOIK-2.5).

3aJ1aHKe, 000CHOBATH
CBOHM CYKIEHUS TIPH
3aIUTE OTYETA

3aJjaHue, 000CHOBATh CBOHM
CYXJICHUSI TIPH 3aIIUTe
oTYera

HEe3HAYUTETEHBIMU
3aMeYaHusIMH ), 000CHOBATh
CBOM CY)KJICHUS IIPH 3aIl[UTe
oTryera

(paBUIBHO, BOBPEMS, B
MOJTHOM 00BbeMe),
YBEPEHHO 000CHOBATh
CBOH CYXKICHHUSI IIPH
3alUTe OTYeTa

13 Nel-I13 Ne3

Hagviku (npu nanuyuu):

0 6aoB

1 Gayn

2 Gamnna

3 bayna

OCHOBHBIMU METOZIAMH U CPEACTBAMU
HPOBEICHHS SKCIIEPHMEHTaIbHBIX
UCCIIeIOBaHNH, CHCTEMBI CTAaHAPTH3ALMH U
cepruduramnm (MOIK-2.4).

Cnocobamut 06pabOTKH U MPEICTaBICHHS
HOJTyYeHHBIX JAHHBIX U OLICHKU
HOTPELTHOCTH PEe3yIbTaTOB H3MEPCHHUIT
(MIOIIK-2.6).

CTyZneHT He BiajeeT
CaMOCTOSTEITLHBIMH
HaBBIKAMHU BBIIIOJTHEHUS
HHIUBUIYaTbHOTO
3a/1aHKs B paMKax
npoeccHOHATEHOM
JEATENBHOCTH

CTyIeHT HeyBEepeHHO
BJIAJIEET

CaMOCTOSI TENIbHBIMH
HABBIKAMH BBITTOIHEHUS 1
odopmiteHus
WHNUBU/YaIBHOTO
3a/1aHus B paMKax
npoeccHOHATEHOM
JESITEIIBHOCTH

CTyIeHT XOpolIO BiIajeeT
CaMOCTOSITEIbHBIMU
HaBbIKaMU CBOEBPEMEHHOTO
BBITIOTHEHUS U OQOPMITCHHIST
HHJMBUIYaJbHOTO 3aJaHMs,
KPHTHYECKOTO aHaIN3a 1
(OpMyIHPOBKH BHIBOZIOB B
paMKax npoQeccHoHaIbHON
JIESTETBHOCTH

CTyIeHT yBEepEeHHO
BIaJiceT
CaMOCTOSITEbHBIMU
HaBBIKAMU
CBOEBPEMEHHOT'O
BBITIOJTHEHUS U
odopmnenust
HHJMBHIYaIEHOTO
3a/1aHHUsI, KPUTHIECKOTO
aHanmu3a 1 HOPMYITUPOBKH
BBIBOZIOB (PEKOMEHJAIIHIA)
B paMKax
npodecCHOHAIBHOM
JIeATENbHOCTH

Konrponn
BBITIOJTHEHHSI U
3aIUTHI
MPAKTHYECKUX
3aIaHNN:
JIPNel- JIPNe4,
TI3 Nel-IT3 Ne3
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Tabmuna 5.2 — OnmcaHue Mokaszareneil U KPUTEPUEB KOHTPOJS yCIIEBAEMOCTH, OMMCAHUE IIKAJI OIECHUBAHUS Ha JdTare MPOMEXKYTOYHOH aTTecTaluu

(9K3aMeH)
Konu 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 OTJIMYHOE YCBOCHUE
KOMICTCHIMN 3nanus: 0 Gamos 1 a1 2 Gaa 3 Gaia
OIK-1 ®ynnamenTanbHble 3aK0Hbl Xumuu (MOTK-1.1 n MOIIK-1.3). a) He MPaBWILHEINA OTBET HAa BCEe | a) rpyObIe OIMOKY P OTBETaX HA | a) IPABWIIBHBIA M YBEPEHHBIH a) IPaBUIIGHBIA M yBEPEHHBII
Maremarnueckue METO/IbI JUIst PEILICHHS 33/1a4 TEOPETHYECKOro 1 TEOPETHYECKHE BOTIPOCHI OMIeTa | BOIPOCH! U /HIIN HE MIPABHIBHBII OTBET Ha OOJBIINHCTBO OTBET Ha BOIPOCKI
HOIIK-1.1 npukiagHoro xapakrepa (MOIK-1.2). 0
6) c1aboe TOHUMaHHE ot1BeT Goinee ueM Ha 30% BONPOCOB | BOIPOCOB, IIPU HABOASIINX 6) riybokoe 3HaHHE
NOIIK-1.2 Mertozp! aHanM3a, TEOPETUYECKOTO U IKCIIEPUMEHTAIILHOTO
. TEOPEeTHIECKOTO MaTepHana 0) craboe 3HaHHE TEOPETHIECKOTO | BOIPOCAX MPEToJaBaTers TEOPEeTHIECKOTO MaTepHana
MOIIK-1.3 | MCCICIOBAMIL 1 MOACTHPOBAIS XHMITICCKIX CHOTEN, SRICHHI I B) OTCYTCTBYET CLIOCOOHOCTH MaTepuaia HCTIPABIISIOTCS OLIHMOKH B OTBETE | B) CIOCOOHOCTH
HOIK-1.4 npoueccoB B npodeccruonansHoi aesrensHoctu. (MOIMK-1.4).
. DKCIEPUMEHTATBHbIE METOJbI ONPE/eIeHHs Gu3nKko-xumudecknx | YBEPEHHO apryMEHTHPOBATH B) B GOJILIMHCTBE CIIy4acB 0) xopoliee 3HaHHE apryMeHTHpOBATh
HONK-1.5 | i uceenyemsix 06bextos (MOTK-1.5).. COOCTBEHHBIE YTBEPXKICHUS U OTCYTCTBYET CIIOCOOHOCTB TEOPETHYECKOTo MaTepHaa COOCTBEHHBIE YTBEPXKICHUS U
BBIBO/IBI YBEPEHHO apryMEHTHPOBATh B) He BCerJia IPUCYTCTBYET BBIBOJIBI
OCHOBHbBIE METOIBI U CPEACTBA MPOBEACHUS SKCIICPUMEHTAIBHBIX
. T') HE MOKET OTBETHTh Ha COOCTBEHHBIE YTBEPIKICHUS U CIIOCOOHOCTh apPTyMEHTHPOBATh
OHK_Z HCCJICNOBAHUU, CUCTEMbI CTAHAAPTHU3ALUU U CCpTl/I(bHKaILI/II/I
(MOTIK-2.4) JIOTIOJTHUTEIIBHBIE BOTIPOCEHI BBIBOJIBI COOCTBEHHBIE YTBEPKICHHUS 1
HOIIK-2.4 Crioco0b1 00paGOTKH M MPENCTABICHHUS TTOJIYIE€HHBIX JAHHBIX 1 A) OTKa3 OT OTBETa BbIBOJIBL
MOIIK-2.6 | onenxn MOTPELIHOCTH pe3yibTaroB usmepenunii (MOIK-2.6).
Ymenusn u nasviku (npu nanuuuu): 0 6ammoB 1 6amn 2 Oama 3 Oamna
pumenATs GyHIaMeHTaNbHBIE 3aKOHBI IPHPO/IbI H HE MOXXET BBITIOJIHATD CITynIaTesb MPaBUIIbHO OTBETHII HA | CIIyIIATeNb MPAaBHIBHO, C CITyIIaTeNb IPABHIIBHO, C
OIIK-1 MaTEeMAaTUICCKHC MCTO/IBI VIS PCLIICHHUSI 3a/1a1 TCOPETUYIECKOTO 1 MIPaKTUUYECKOE 3aJaHHe, OJIMH TEOPETUYECKHM BOIPOC UM | IPUBEAECHUEM NIPUMEPOB OTBETUJI | IPUBEACHUEM IIPUMEPOB
MOIIK-1.1 |npuiramtoro xapakrepa (OMK-1.1, HONK-1.2 u MONK-1.3). | 6 1yyennpie na sksaMete; BBITOJTHAIT PAKTUYECKOE 3aJaHNe, | Ha OJIMH TEOPETUYECKUH BOTIPOC | OTBETHII HAa BCE BOTIPOCHI U
I/IOHK 1 2 OHI/ICLIBaTI), AHAJIM3UPOBATh, IPOBOAUTH TCOPETUICCKUC U .
-1. MOJTyYeHHBIE Ha 3K3aMeHe; IPU ¥ BBITIOJTHHUJI IPAKTHYECKOe BBITIOJTHUJI ITPAKTHYECKOE
OKCIIEPUMCHTAJIIBHBIC UCCIEA0BAHNA. MOACINPOBATE XUMUYICCKHUEC
HOIIK-1.3 CHCTEMBI, SBIICHUSI ¥ IPOLIECCHI B IPO(ECCHOHATIBHOH eI TETEHOCTH HABOJLAIINX BOTIPOCAX 3aJIaHNe, MOTYICHHDIC HA 3allaHne, MOJTyICHHbIC Ha
HOIK-1.4 |MONK-1.4). MIPernoiaBaTess MOXKET YaCTUYHO | 9K3aMEHe; MPHU HABOISIINX 9K3aMeHe; OTBETHI Ha
HUOIIK-1.5 |TIpuMensts sKCrepuMEHTATbHBIC METOIbI ONPEIEIEHHs (PH3UKO- OTBETUTh Ha JIOTIOJHUTEIILHBIC BOIIPOCAX MPEoiaBaTeIs JIOTIOJTHUTEITHHBIE BOTIPOCEHI
XUMHYECKUX CBOHCTB HeclenyeMbix oobekToB (MOTIK-1.5). BOIIPOCHI HCTIpaBIISieT OMMOKM B OTBETE Ha
HaxomuTh # KPUTHYECKH aHATH3HPOBATH HHPOPMALIHIO, AOIOHUTEIBHBIC BOITPOCHI
HEOOXOAMMYIO JUIsl pelienust octaBienHo 3aaaun (MOIK-2.1).
OHK'2 PaCCManI/IBaTB BO3MOXKHBIC BapHaHTHI pEHICHU 3a/ja4y, OLICHUBATh
2 ux pocronHcTsa u Hepocratku (MOIMK-2.2).
MPIIK-2.1 DopMynupoBaTh B paMKax MOCTaBJICHHOM 11e/IN MPOoeKTa
HOIIK-2.2 | coBoxymHOCTS B3aHMOCBS3aHHBIX 3a/1a4, 00CCIIEUMBAIONINX €e
UNOIK-2.3. |moctmxenne (MOIMK-2.3).
0L -2 | s necnsgomas, oncrews EvsaapsaL
HOIIK-2.5 ’

cepruduxanmn (MOIK-2.4).
OrnpernernsiTh 0XKUIaeMbIe Pe3yJIbTaThl PEIICHHs BbIACICHHBIX 3a/1a4
(MOTIK-2.5).
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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) 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 JBOHHOMN JIEKTPUUSCKUMA CITOM?
3. Kakoii 31eKkTpoj; MPUHAT B KAYECTBE ITANOHA JIJISI OMPEIEICHHS AJICKTPOIHBIX MMOTCHIIHAIOB
METAJIJIOB?
4. Kakue cieIcTBUS BBITEKAIOT U3 Psiia HAIPSKEHUH METalIoB?
5. Uro Takoe ragpBaHuueckuit anement? Tumbl 5.
6. [laTh ompenencHUs MOHATHIH «KAaTOM» U «aHO.
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 ANEKTPOIIH3a 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 cocrosiHue Merania
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 JJIEKTPOXUMHUYECKOW 3allUThl METauioB OT Koppo3uu? KakoBbl 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. «XuMuyeckasi KHHETUKA U PaBHOBECHE»

OnbIT 1. BiusiHue KOHIEHTpaluU pearupyromiyx BeecTB Ha CKOPOCTh PEaKIH

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 XUMUYECKOW PEaKMu OT KOHIIEHTPAlUU PEareHTOB.

Obopyoosanue, mamepuanvt u peaxmussi. L1ITaTnB ¢ mpoOupkamMu, CeKyHI0Mep, MUIETKa, TPpyIIa,
1 H pacTBOp THOCYJBb(ATa HATPUS, | H pacTBOP CEPHOM KUCIIOTHI, AMCTUIUIMPOBAHHAS BOJA.

DKcnepumenmanvHas uacmo

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 peaklUy MOXKHO CYAMTH 110 BPEMEHH, MPOLIEIIeMYy OT Havyaa
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 00513aTeTBLHO C TOMOIIBIO PE3UHOBOM TPyIIH.

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 YyKa3aHbl: LIeJdb PaOOTh, 0OOpPYNOBAaHHME 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 OIBITA PACCUNUTANTE CKOPOCTh PEAKIIMH B KaXKI0U U3 MPOOUPOK KaK BETHUHHY,
00paTHO MPOIOPIHOHATBHYIO BPEMEHH MPOTEKAHMS 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 3aBUCUMOCTH CKOPOCTH PEAKLUU OT KOHIIEHTPAL[UN PEarcHTOB.

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 npumMepom 0oOpaTHMMOM peakiMu SIBJISETCS B3aUMOJCHCTBHE MEXIY XJIOPHIIOM
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 Ha0JIt01aTh 110 U3MEHEHHIO 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 ITAJIOHA, BO BTOPYIO 100aBbTe 2 Kalllu
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 IOMKHBI OBITH YKa3aHbl: L€ldb 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
POIaHUAOM 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
IPOOUPKHU 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 CMELIIEHUHU 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 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 peakiuu. COCTOSIHIE XUMUYIECKOTO PABHOBECHSI.
9. KoncranTta paBHoBecus. OT KakuxX MHapaMeTpoB OHa 3aBUCUT? KakoB (U3MYECKUN 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 sadanuil 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 MOCTOSIHHOM JaBJICHUH U €€ TUIl

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 IOCTOSIHHOM JIaBJICHUU U 25°C paBeH —84 k/[x/mMons. Onpenenure TermwoBoi 3pdHeKT TaHHON
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 PaBHOBECUE 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 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 OIIPCACIINTC, B KAKOM HAIIpaBJICHUU HOI>'I,Z[CT mnmponecc
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. CKOPOCTh 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: Cp = 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 peakiuu

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 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 HKCHEPUMEHTAIbHOE KMHETUYECKOE YPaBHEHHUE JAHHOW peakuuu. 0) YKakuTe HOpsIoK
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
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 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 3aIaHNS 1JIS1 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 pPeaKIUl
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 x/I>x/Mo0b.
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 aKTUBALMK 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) NOBBILLIEHUH TEMIIEPATypPhbl U TOHUKEHUH JTaBICHHUS.
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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. MaTeMaTH4eCKOe BEIPAKEHHE 3aKOHA.

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

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

CamMonpoun3BosbHbIE Mpoliecchl. BTopoii 3akoH TepMoauHaMuKu. Ero cratucTuyeckuil xapakrep.
OHTponus U €€ U3MEHEHHE B poueccax. TpeTuil 3aKOH TePMOJANHAMUKH.

DOHTaNBIUIHBIA U SHTPONHUIHBIA (hakTopsl. DHeprus ['n6oca.

CKOpOCTh XMMUYECKOMN peaKUU: UCTUHHASA U CPEIHSIS.

3aBUCUMOCTb CKOpPOCTH pPEaKIMM OT KOHIEHTpAIMM PEearupyroluiuxX BEIIECTB. 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.

OcHOBHbBIE TEOPUHU PACTBOPOB: pu3nueckas u ruapaTHas. ['uaparanus (conbBaTauus). ['uapars
(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 3neKTpUYecKkoro cios. [loHsTHe 00 AMEeKTPOAHOM MOTEHIUAIIE.

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

DNeKTPOXUMHUUECKUN Psiji HAlpsDKEHUH MeTayioB. Y paBHeHue HepHera.

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

Tunsl koppo3un MeTamuioB. DakTOPsI, ONPEAETAIONINE €€ NHTEHCUBHOCTb. METOABI 3alIUThI
Turbl raTbBaHMYECKHUX MOKPBITHI 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.

Mertannuueckue criaBsl. 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—

3amaga 2. Ilpm 1200 K paBHOBeCHBIC KOHIIGHTpAIlMM BEMICCTB B CHCTEME COCTABJISUIH
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
3anauva 3. [IpousBenenue pactBopuMocTtu cyiabduma cepedpa AgeS 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

3amaua 5. /laliTe XapaKTEpPUCTHKY JIEMEHTA C TTOPSIKOBBIM 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] HECTIAPEHHBIMU AJIEKTPOHAMU B HOPMAJILHOM U BO30YXKICHHOM
(*) 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 r 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?

3amaga 9. KOHCTaHTBI CKOPOCTH HEKOTOpPOW peaknuu mnpu Temneparypax 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 3dexr peakiuu, 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 pa3okKEeHHs OKCHUJa 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 CKOPOCTH PeaKIIUN
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 + Har = CoHagry KoHIEHTpammio anetunena ysenuumiu ot 0,02 1o
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 YHTPOMUHU NP OXJIAKACHUH MATH MOJIb amoMuHus 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 SIBISETCS
1) Hukens, 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 MTOKA3aTeNIe 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 OICHUBAHUS Ha dTare MPOMEXKYTOYHON aTTecTallH MpeAcTaBieHbl B Tabn. 5.2 u 5.3,
3ajaHus B 1. 5.2.2).

Hns snementoB kommereHiuit OIIK-1 u OIIK-2, dopmupyemblx B paMkax AUCHMILIUHBL,

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
«HEYIOBJIETBOPHTEILHO)»

2 KpUTEpHii — HE TOJTHOE
YCBOCHHE
«yIOBJICTBOPUTEIIEHOY

3 kpuTepHii — Xopoliee
YCBOCHHE «XOPOLIO»

4 KpUTepHii — OTINYHOE
YCBOEHHE «OTJIUYHO»

MeTtopl OLICHUBaHUS

OIIK-1. CiocoGeH 1Coabp30BaTh MONTOKEHHUS, 3aKOHBI U METO/Ibl €CTECTBEHHBIX HAYK M MAaTEMATHUKH JUIS PEIICHUS 3a]ja4 HHKCHEPHOIT AesTeIbHOCTH
HOIIK-1.1. 3naer pyHaaMeHTaIbHbIE 3aKOHBI IPUPOBI H OCHOBHBIC (PU3NYECKHE MATEMATHYECKUE 3aKOHBI
HOIIK-1.2. IIpumenser Gpusnyeckue 3aKOHB U MATEMaTHYECKHU METOIbI IS PEIICHHA 3a/1a4 TEOPETHYECKOro U MPUKIAIHOTO XapakTepa
HOIIK-1.3. Vcrionb3yeT 3HaHNS MaTeMaTHKHU, (GU3UKU M XMMUH TP PEIICHAH MPaKTUIECKUX 3a1ad
HOIIK-1.4. BrageeT MaTeMaTHUECKHM alllapaToM JUIsl OIIMCAHUS, aHAJIM3a, TEOPSTUIECKOTO M IKCIEPHMEHTAIBHOTO HCCIIEA0BAHMS i MOACIUPOBAHNUS (PU3MUECKUX U XUMHIECKHX CHCTEM, SIBICHUH 1
TIPOIIECCOB, HCIIOIF30BaHMS B 00y4eHHN 1 PO ECCHOHATIBHON eI TETbHOCTH

HOIIK-1.5. Vcrionb3yeT SKCriepIMeHTaIbHBIE METO/IB! OIIpeieIeH s (H3NKO-XUMUIECKUX CBOMCTB HCCIIETyeMbIX 00BEKTOB

3HaTh:

- OCHOBHBIE METO/IBI U CPE/ICTBA IIPOBEICHHS
SKCTIEpUMEHTAIBHBIX UCCIIEI0BAHU, CHCTEMBI
cranpaptusanuu u ceprudurarmu (MOMK-2.4).

— Cnoco0sl 06pabOTKN U IPEACTABICHUS MTOTYyISHHBIX
JAHHBIX U OI[EHKH MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHUI
(MOIIK-2.6).

OTcyTCTBHE YCBOCHUS
3HaHUH

HenocraTtouHo yBepeHHO
MTOHMMAET U MOXKET
O0OBSICHATH MOTyYCHHbIC
3HAHUS

Ha nocrato4Ho BEICOKOM
YPOBHE MIOHUMAET U MOYKET
OOBSICHATH MOTyICHHbIE
3HAHUSA

OTIUYHO ITOHUMAET U
MOXET OOBSICHATE
MOJTy4YCHHbIE 3HAHUS,
JIEMOHCTPUPYET
CaMOCTOSITENBHYIO
M03HABATEIbHYIO
JIEATEILHOCTD

Kontpons nocenienus
JICKIUH.

KonTposns yyactus B
JUCKYCCHSAX Ha
JIEKIUSIX.

[IpoBepka KOHCIIEKTOB
JICKIUH.
Tectupoanue.
[IpomexyTounas
aTTeCTalysl.

YMmern:

— [IpumMenaTh QyHIaAMEHTATBHBIC 3aKOHBI TPUPOJIBI U
MaTeMaTHYeCKHe METOJIbI JUISl peLIeHH s 3a1a4
TEOPETUIECKOTo U mpukiagaoro xapakrepa (MOIK-1.1,
HOIIK-1.2 u UOIIK-1.3).

- OnuchIBaTh, aHATM3UPOBATH, TIPOBOIUTH TEOPETUUECKHE U
9KCHEPUMEHTAJIBHbIC HCCIIEIOBAHMS. MOJICINPOBATh
XUMHYECKHE CHCTEMBI, SIBICHUS U ITPOLIECCHI B
npodeccuonanbHoit gesteapHoct (MOIK-1.4).

— I[IpuMeHsTh SKCIIepUMEHTATbHBIE METOBI ONPEIeNICHUSI
(U3UKO-XUMHUYECKHX CBOICTB UCCIIEAYyEeMbIX 00BEKTOB
(UOIIK-1.5).

He nemoncrpupyer
YMEHUS

He yBepenno
JIEMOHCTPUPYET YMEHHUS

JlocTaTouHO YBEpEHHO
JIEMOHCTPUPYET yMEHUS

OTINYHO AEMOHCTPUPYET
yMeHUs

BoinonHenue u 3amuTa
1abopaTopHBIX padoT.
BrinonHenue u 3amura
MPaKTUYECKUX 3aJaHUH.
TectupoBanue
[IpomexyTouHast
aTTeCTaIusl.

BiageTh HaBBIKAMM:

— MIPOBEEHHS SKCIEPUMEHTAIBHBIX HCCIIEIOBAHUH, CHCTEMBI
cranaapTu3anuu u cepruduxarmu (MOMK-2.4).

— 00paboTKHU M TIPEeCTaBICHHS ITOJIyIeHHBIX JaHHBIX U
OLICHKH MOTPEIIHOCTH pe3ynbTaToB m3Mepenuii (MOTIIK-
2.6).

He nemoHcTpupyet
HaBBIKA

He yBepenno
JEMOHCTPUPYET HaBBIKA

JlocTaTouHO yBEpEHHO
JIEMOHCTPUPYET HaBBIKA

OTINYHO AEMOHCTPUPYET
CaMOCTOSITENbHbIE HABBIKA

BrinosiHeHME U 3a1uTa
nabopaTopHBIX padoT.
Bemonnenue u 3ammra
MPaKTUIECKUX 3aIaHUH.
TectupoBanue
[TpomexxyTouHas
aTTecTalysl.




[Inanupyemble pe3yabTaThl 00ydeHUs

Kpurepun onieHMBaHUS pe3yNbTaTOB

1 xkpurepuii — orcyTcTBHE

YCBOEGHUSI
«HEYIOBJIETBOPHTEIHLHO»

2 KpUTEpHii — HE TOJTHOE
YCBOCHHE
«yIOBJICTBOPUTEIIEHOY

3 kpuTepHii — Xoporiee
YCBOCHHE «XOPOLIO»

4 KpUTepHii — OTINYHOE
YCBOEHHE «OTIUYHO»

MeTopl OLICHUBaHUS

OIIK-2. CiocobeH caMOCTOSTENbHO MIPOBOANTH SKCIIEPUMEHTAJIBHbIC HCCIIEOBAHMS U MCTIOIB30BaTh OCHOBHBIE MMPUEMbl 00Pa0OTKH M NPEICTABICHHS MOTyYEHHBIX JaHHBIX
HOIIK-2.1. HaxoAuT U KPUTHYECKH aHATU3UPYeT HHPOPMALINIO, HEOOXOAUMYIO AJIsI PEIICHHUS TOCTABICHHOMN 331341
HOIIK-2.2. PaccmaTpuBaeT BO3MOXKHbIC BADHAHTBI PEILICHHS 331a4H, OLICHUBAS UX JOCTOMHCTBA M HEIOCTaTKH
HOIIK-2.3. ®opMynupyeT B paMKax IIOCTABICHHON LIeJIH IPOEKTa COBOKYIHOCTh B3aMMOCBSA3aHHBIX 3a/1a4, 00CCIEUHBAIOLINX €€ TOCTHKCHUE
HOIIK-2.4. Vicrionb3yeT OCHOBHBIE METOABI M CPENICTBA IIPOBEACHHS SKCIIEPUMEHTAIBHBIX HCCIET0BAHIN, CHCTEMBI CTAHAAPTH3AIMA 1 CePTUPHUKAIINI
HOIIK-2.5. Onpenenser oxXuaaeMble pe3ysbTaThl PEICHHs BBIIEICHHBIX 3a1ad
HOIIK-2.6. Brageer crioco6amu 00pabOTKH ¥ IPEICTABICHUS OTYyIEHHBIX JAHHBIX U OIIEHKH ITOTPEITHOCTH PE3yIbTaTOB U3MEPEHNI

3HaTh:

— OcHOBHBIE METOJIBI M CPEJICTBA POBEICHUS
SKCTIEpUMEHTAIBHBIX UCCIIEI0BAHU, CHCTEMBI
cranaapTusanud u cepruduranuu (MOMK-2.4).

— Cnoco0sl 06pabOTKN U IPEACTABICHUS MTOTYyISHHBIX
JaHHBIX U OLIEHKH IOTPEIIHOCTH Pe3yIbTaTOB U3MEPEHHUIT
(MOIIK-2.6).

OTcyTCTBHE YCBOCHUS
3HaHUH

Henocratouno yBepeHHO
MIOHUMAET U MOXKET
O0OBSCHATH MOTy4YCHHEIC
3HAHUA

Ha J0CTAaTOYHO BBICOKOM
YPOBHE ITOHUMACT U MOXKET
00BSCHATH TOJIY4YCHHBIC
3HaHHUA

OTINYHO TOHUMAET U
MOXET OOBSICHATE
MOJYYCHHbIC 3HAHHUS,
JIEMOHCTPUPYET
CaMOCTOSITENBHYIO
M03HABATEIbHYIO
JIEATENBHOCTD

Kontpons nocemenus
JICKIUH.

Kontpons ydactus B
JUCKYCCHSAX Ha
JIEKIUSIX.

[IpoBepka KOHCIIEKTOB
JIEKIIUH.
Tectupopanue.
[IpomexyTrounas
aTTeCcTalysl.

Ymers:

— Haxoauts 1 KpuTHYECKH aHAIN3UPOBATh HH(POPMALHUIO,
HEOOXOIUMYIO JUIsl pelieHus noctaBienHoi 3anaun (MOIK-
2.1).

— PaccMarpuBaTh BO3MOYKHBIE BAPUAHTHI PELICHUS 3a/1a4H,
OLIEHMBATH UX HocTonHcTBa U HepocTatkn (MOIIK-2.2).

— ®opMynupoBaTh B paMKax MOCTABICHHON LIEJIN MPOEKTa
COBOKYITHOCTh B3aUMOCBSI3aHHBIX 3a/1a4, 00eCIIeYHBAOIINX
ee noctikerne (MOIMK-2.3).

— Hcnonb3oBaTh OCHOBHBIE METOABI M CPENICTBA MPOBEACHHUS
9KCHEPUMEHTAJIBHBIX UCCIICIOBAHUIT, CHCTEMBI
craumaprusanuu u ceprudukanuu (MOIK-2.4).

— Omnpezensth 0XKUIaEMbIC PE3yIIbTaThl PELICHHUS
BoeigeneHHbIx 3anad (MOTIK-2.5).

He nemoncrpupyer
YMEHUS

He yBepenno
JIEMOHCTPUPYET YMEHHUS

JloCTaTO4HO YBEPEHHO
JIEMOHCTPUPYET YMEHHUSI

OTINYHO AEMOHCTPUPYET
YMEHUs

BoinonHenue u 3amuTa
nabopaTopHBIX padoT.
BoinonHenue u 3amuTa
MPaKTUYECKUX 3aJaHUH.
TectupoBanue
[IpomexyTouHast
aTTeCcTaIusl.

Baagers HaBbIKAMU:

— OCHOBHBIMH METOaMH U CPEICTBAMH IPOBEACHUS
OKCIICPUMECHTAJIbHBIX I/ICCJ'ICI(OBaHl/Ii/'I, CHUCTEMbI
cranaapTusanud u ceprudurarmu (MOMK-2.4).

— Cnocobamut 06pabOTKH ¥ MPEICTABICHUS TOTyUSHHBIX
JaHHBIX U OLCHKHU NOI'PCIIHOCTH pe3yanaTOB I/ISMepeHHﬁ
(MOTIK-2.6).

He nemonctpupyer
HaBBIKH

He yBepenno
JIEMOHCTPUPYET HaBBIKA

JlocTaTouHO yBEPEHHO
JIEMOHCTPUPYET HaBBIKA

OTINYIHO AEMOHCTPHPYET
CaMOCTOSITENbHbIE HABBIKA

Bemonnenue u 3ammra
nabopaTopHBIX padoT.
BrimmoiHeHMe U 3amura
NPAKTUYECKUX 3aaHUH.
TectupoBanue
[TpomexxyTouHas
aTTecTanus.




6. YYHEBHO-METOJANYECKOE OBECIIEYEHUME JUCIHUIIJIMHBI

6.1 OcHoBHas JuTEpaTypa

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

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

6.1.3 Apxwunosa A.B. Xumudeckasi KHHETHKA 1 paBHOBecHe: yuel. mocobue. ['pud YC HI'TY —
H. Hosropoa, HI'TVY, 2010. — 261 c.

6.1.4. ApxumoBa A.B. PactBopsrl: 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. mocodbue. ['pu¢p YC HI'TY — H.
Hosropoa, HI'TY, 2010.— 335 c.

6.2 lonoJHUTEJIbHASI JIUTEpPaTypa

6.2.1. Koposun H.B. Obmias xumusi: yueOHUK i TexHuueckux BY30B. — M.: «Bricmas mkomnay,
2004. 557 c.

6.2.2. T'opmikoB B.U., Ky3uenos U.A. OcHoBbl pusndeckoit xumun: yaeouuk. I'pudp MO PO — M.
«bunowm. Jlaboparopus 3Hanwmii», 2010. — 407 c.

6.3 MeTroanueckne yKa3aHusi, peKOMeHAAIUH U IPyTrHe MaTepuajbl K 3aHATUAM

6.3.1. MeTtoanueckre peKOMEHAAINU 110 OpraHU3aluu ayJuTOpHON paboThl. [IpuHATH YueOHO-
MeroandeckuMm coBetoM HI'TY um. P.E. Anekceesa, mpotokon Ne 2 ot 22 amnpenst 2013 1. DinekTpoHHBIN
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 3a1aHHS K CAMOCTOSITEIFHOM padoTe MO TUCHUIUINHE « XUMHUS JUTs
0akaJlaBpOB OYHOH, OYHO-3a04YHON M 3a04HOM (Gopm oOydenus. Apszamac: AIIM HI'TY, 2015, — 92 c.,
coctaBurenb: ApxunoBa A.B. (mporokon Ne 9 or 07 okrsabps 2015). Pa3memeHo B JOKajbHOH ceTu
Ap3amacckoro nojautrexHnyeckoro uucturyra (punmuana) HI'TY um. P.E. Anekceesa.

6.3.3. Meronuueckre yKazaHus U 3a/laHUs K IPAKTUYECKUM 3aHATUAM 0 AUCHUIUINHE «XHUMHUD»
uig 0akanaBpoB OYHO M OYHO-3a04HOM ¢opM oOyuenus. Apzamac: AIIM HI'TY, 2015, — 18 c,
coctaButenb: Apxunosa A.B. (mpotokon Ne 13 ot 07 nekabpsa 2015). Pa3menieHo B JOKaJIbHOM ceTH
Ap3amacckoro noiautexuudyeckoro nuertutyra (punuana) HI'TY um. P.E. Anekceesa.

6.3.4. Apxunosa A.B. OKucinTebHO-BOCCTAHOBUTENbHBIE PEAKIIMU: METOJUYECKUE YKa3aHUs K
MpakTUUYEeCKUM paboTaM JUisi CTYIAEHTOB BceX crernuanbHocTel u ¢opm oOyuenus. — H. Hosropon,
HI'TY, 2007.-36c.

6.3.5. ApxunoBa A.B. DOHeprermuka XUMHUYECKHX pEakUUN: METOAWYECKHE YyKa3zaHUsi K
nabopaTopHbIM paboTaMm JUIsl CTYIACHTOB Bcex cnenuaibHocTed u ¢opm obydenus. — H. Hosropog,
HI'TY, 2006. -45 c.

6.3.6. Apxunosa A.B. DinekTpoXumMus: METOIMYECKHUE YKa3aHUs Ui IPOBEIEeHUs J1a0. 3aHATHI MO
Kypey «Xumus». — Ap3amac, 2010. — 36 c.

6.3.7. Apxunoa A.B. OOuue npaBuia MOBEACHUS W PaOOTHl B XUMHUYECKOW JabopaTopuu:
METOJAMYECKUE YKA3aHUs IS TPOBEACHUS J1a0. 3aHITHI 0 Kypcy «Xumusi». — Ap3amac, 2011. — 18 c.

6.3.8. ApxumoBa A.B. Xumuueckass KMHETHKa U PaBHOBECHE YyKa3aHUs JUIs NpOBeAeHUs jal.
3aHATUH 10 Kypey «Xumus». — Apzamac, 2017. — 36 c.

6.3.9. MeTomuyeckue ykazaHusl M 33JIlaHUS K JTaOOPATOPHBIM paboTaM IO TUCIUILTUHE «XUMHUSD IS
0akamaBpOB OYHOW, OYHO-3a0YHOM M 3a0uHON ¢opm oOyuenus. Apszamac: AIIM HI'TY, 2015, — 24 c.,
coctaBurenb: ApxunoBa A.B. (mpotokon Ne 9 or 07 okrsabps 2015). Pa3memeHo B JOKaJdbHOM ceTn
Ap3amacckoro noauTexHnyeckoro nueturyta (punmana) HI'TY um. P.E. Anekceesa.

6.3.10. ApxunoBa A.B. Xumuueckas KHHETHMKAa WU pPaBHOBECHE YKa3aHUS K MPaKTUYECKUM
3aHATHUSM 10 AUCLHUIUIMHE «XUMHUs». — 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 Ilepeuyenn pecypcos HH(OPMAIHOHHO-TEJIEKOMMYHHKAMOHHOM ceTH
«MHTEepHEeT», HEOOXOAMMBIX /LISl OCBOCHHUS JUCHUILIHHBI (MOYJIs), BKJIKOYAs 3JIeKTPOHHbIE
0u0MoTeYHbIe M MH(POPMALIMOHHO-CIIPABOYHbIE CHCTEMBbI

7.1.1 DnekrtpoHHO-OMONMoTeyHas cucrema wuznarenscrBa «IPRbooks». Pexum mocryma:
www.iprbookshop.ru.

7.1.2 DnekTpoHHO-OMONMOTEYHAass  cucTeMa  u3garenbctBa  «Jlamb».  Pexxum  nmocryma:
https://e.lanbook.com.

7.1.3 DnektponHas OubOnuorexka Hayunbix nyonukanuii «eLIBRARY.RU». Pexxum npocryma:
http://elibrary.ru.

7.1.4 Hayunas AJIEKTPOHHAS OoubIMoTeKa «KubepJlennnkay. Pexum JIOCTyTa:
https://cyberleninka.ru/.

7.15 Chem Office 6.0. Ilouck xumuueckoir wuHpOpMaruu B HMHTEpHETE, BO3MOKHOCTD
npocmotpa 3D-cTpyKTyp Ha caifTax.

7.1.6  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
o0ecrieyeHUs1, B TOM YHCJe 0T€YEeCTBEHHOI0 NMPOU3BOJCTBA HEOOXOAUMOrO /Jisi OCBOEHUSI
AUCHUILINHBI

He ucnonb3yercs.

8. OBPA3OBATEJIBHBIE PECYPCBI JJIs1 UTHBAJINJ1OB U JIUL C OB3

B Ttabmaume 8.1 ykazaH mepedeHb OOpa30BATENbHBIX PECYPCOB, HMMEKOIIUX  (HOPMBI,
aJanTUPOBAHHBIC K OTPAHUYCHUSIM 37J0POBbS, @ TAK)KE CBEJICHUS O HAIMYUU CICIHATBHBIX TEXHUYECKUX
CpencTB 00yUYeHUs KOJUIEKTUBHOTO M UHIUBUIYATHHOTO MOJIb30BAHUS.

Tabnuua 8.1 — O6pazoBarenabHble pecypchl Ui HHBaIUMAOB U juil ¢ OB3

[Tepeyens oOpa3oBaTENbHBIX PECYPCOB, CeneHus 0 HAIMYHMH CHEIUATIBHBIX TEXHUYECKUX
MPUCTIOCOOTICHHBIX JIJISI UCTIOJIb30BAHMUS CpenCTB 00yUeHHUs KOJIEKTUBHOTO ¥ HHIMBUYyaJTIbHOTO
uHBAIIMAaMH U auiamu ¢ OB3 MOJIb30BaHUS
CriermmansHoe MoOmpHOe puitoskeHue |IPR BOOKS

b IPR k
5BC «IPRbooks» WV-Reader

CI/IHTe3aTOp peuu, KOTOpHﬁ BOCIIPOU3BOJAUT TCKCThI
KHHUT 1 MCHIO HaBHUTI'allUH

9BC «Jlaaby»

9. MATEPHAJILHO-TEXHUYECKOE OBECNEYEHUE, HEOBXOJIUMOE JIJISI
OCYIIECTBJIEHHSI OBPA30BATEJBLHOT'O MPOIIECCA T1O
JTUCHUIIIAHE (MOJIYJIIO)

Y4eOHble ayauUTOPUU JUIS TPOBEACHHS 3aHATUH MO JUCIHUIUIMHE (MOJYIO), OCHAIIEHBI
000pyI0BaHWEM U TEXHUYECKUMHU CPEACTBAMHU OOYICHHUSI.

B tabnuie 9.1 nepeuncieHsr:

- ydeOHBIC ayJAUTOPUU JIA TPOBEACHUS Y4YEOHBIX 3aHATHH, OCHAIEHHBIE OOOPYIOBAaHHEM H
TEXHUYECKUMH CPEICTBAMU OOyUCHUS;
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- IOMELICHUS I CaMOCTOSITEIbHOIN pabOThl 00yUaIOIIMXCsl, KOTOPBIE OCHAIIEHBI KOMITBIOTEPHON
TEXHUKOH C BO3MOXHOCTBIO TIOAKIIOUEHHS K ceTH «MHTepHeT» U obecnedeHneM JocTyna B
3JIEKTPOHHYIO HH(POPMALMOHHO-00pa3oBarenbHyto cpeny AIIM HI'TY.

Tabmuma 9.1 — OcHaIEHHOCTh aAYUTOPUN U TOMEIICHUH /IS TPOBEACHUS 3aHATHI U CaMOCTOSTEIbHOM
pabOThI CTYICHTOB 0 TUCIUTUIHHE (MOJTYITIO)

HanmenoBanue ayautopuii u
IIOMEILICHUN I IPOBEACHUS 3aHATHN U
CaMOCTOSITeNIbHOI paboThI

OcHaIEHHOCTb ayAUTOPUN U TIOMEUICHUN JUIsl IPOBEICHUS
3aHATUN U CAaMOCTOSITENILHOM paboThI

Huctumnarop, Becst BCT-150, konopumerpsi (6 mT.),

PMC N4 «pH - wmerpusin, PMC Ne7 «Kuneruka 2,
obopymoBanue g «DIEKTPOXUMHUUY.  BBIIPSIMUTEIND,
103 - JIabopaTopust XuMuu anekTposusepsl (3 mr.), [lorennnocrar-rampBaHoctar «P-8»
r. Ap3amac, yin. Kanununa, tom 19 («P-8S»), Marnutnas wemanka [13-6100, Duexrpox
rpaduToBsIid, DiekTpos cpaBHeHuss DCCP-10101,
DOCCP-10102, DnexTpoll pelOKCMETPUUYECKUM TJIaTHHOBBIM
OPII-101, mrtaTuBb ¢ OrOpeTKaMu ISl TATPOBAHUSA (4 1IT.)

316 - KaOuHeT caMOIIOArOTOBKHA pabounx MecT cTyneHTa — 26 1T,
CTYJICHTOB 1K, ¢ Beixomom Ha teneBuzop LG - 1 .
r. Ap3amac, yn. Kanununa, gom 19 [1IK ¢ noakiiroueHreM K UHTEPHETY -SIIT.

10. METOJUYECKUE PEKOMEHJALMY OBYYAIOLIIMMCSI II0 OCBOEHHUIO
JTUCHUTIIMHBI (MOY.JI5T)

10.1 OOmue MerToaMYecKHe PeKOMEHIAUWH AJsi O0y4YAIOUIUXCH MO OCBOEHUIO
AUCHHIJIHHBI, 00pa30BaTeJbHbIEe TEXHOJIOTHH

JucuuiumHa peanu3yercs MOCPEACTBOM IPOBEICHHUS KOHTAKTHOM pabOThl ¢ O0ydYaromIMMUCS
(BKJIIOUAs MPOBEJCHUE TEKYILEro KOHTPOJI YCIEBAEMOCTH), CAMOCTOSATENILHOM paboThl o0ydaromuxcs 1
IIPOMEKYTOYHOM aTTECTALUU.

KoHtakTHas paboTa MNpOBOAWUTCS B AayAUTOPHOM M BHEAyTUTOPHOH Qopme, a Takxke B
AJIEKTPOHHOU HWH(GOPMAIIMOHHO-00pa3oBaTeibHOM cpene uHcTUTyTa (mamee — DWOC). B cioydae
IIPOBE/ICHUS] YacTU KOHTakTHOH paboTsl mo aucuuiuimHe B OMOC (B cOOTBETCTBMM C PAaCHUCAHUEM
y4eOHBIX 3aHATUH), TPYAOEMKOCTh KOHTaKTHOU padota B DMIOC 3KkBHBajI€HTHA ayIUTOPHOI padoTe.

[Ipy npenogaBaHWU TUCHMIUIMHBI «XHMHUS», HCIOJB3YIOTCS COBPEMEHHBIE 00pa3oBaTeIbHbIE
TEXHOJIOTUH, TO3BOJISIONINE IOBBICUTh AKTHMBHOCTH CTYJEHTOB IIPM OCBOEHHMM MaTepuana Kypca H
MPEJOCTaBUTh UM BO3MOXXHOCTb 3((EKTUBHO PEaN30BaTh YaChl CAMOCTOSITEIBHON pabOTHI.

Bech nexunoHHBIN MaTepual Kypca HaxoauTcs B cBoOoaHoM goctyne B cucteme MOODLE nHa
CTpaHMlle Kypca «XHUMHs» M MOTYT ObIThb NpOpaOOTaHbl CTYAEHTAaMHM O YTEHHUs JIEKIUH B XoJe
CaMOCTOSITENILHOM paboThl. DTO Aa€T BOZMOXXHOCTh 00CYIUTh MaTepUaj cO CTyJ€HTaMH BO BpeMS UTEHUS
JIEKLINH, aKTUBUPOBATh UX JAEATEIBHOCTD IIPH OCBOCHUH MaTepHala.

Meronuyeckue peKOMEHJAllMU K BBIIOJHEHUIO J1a0OpaTOPHBIX W MPaKTHYECKUX 3aHATUN
HaxoauTcsl B cBoOoiHOM jaoctyne B cucreMe MOODLE Ha cTpanuiie kypca «XuMUs» U UCHOIB3YIOTCS
CTYJEHTaMH JUIsl TIOATOTOBKH U BBIITOJHEHUS 33JaHUI HA COOTBETCTBYIOLIUX 3aHITHSIX.

Ha nexkuusax, mnabopaTOpHbIX U MPAKTUYECKUX 3aHATUSAX PEAM3YIOTCS HHTEPaKTHUBHBIE
TEXHOJIOTUH, TPUBETCTBYIOTCS BOMPOCH U OOCYXKIECHHUS, MUCHOJIb3YeTCs JINYHOCTHO-OPHUEHTUPOBAHHBIH
MOJIX0/1, JUCKYCCUOHHBIE TEXHOJIOTUHU, TEXHOJIOTUU Pa0OTHI B MAJIBIX TPYIIaX, YTO MO3BOJIAET CTYJAEHTaM
IPOSIBUTH Ce0s1, MOTYYUTh HABBIKK CAMOCTOATEIBHOTO U3yUEeHUsI MaTepHala, BEIPOBHITh YPOBEHb 3HAHUI
B IpyTIIe.

Bce Bompochl, BO3HUKIIKE MPU CaMOCTOATENBbHOM paboTe Haja JOMALIHUM 3alaHUeM, MOJPOOHO
pa3buparoTcs Ha MPAKTUYECKUX 3aHATUAX M JeKuMsX. [IpoBoasTcs MHAMBHIyalbHBIE U TPYIIOBbIE
KOHCYJIbTAIIMH C UCIOJIb30BaHUEM, KaK BCTPEY CO CTYIEHTaMHM, TaK U COBPEMEHHBIX MH(POPMALMOHHBIX
TEXHOJIOTUH, TaKUX Kak (opyM, yaT, BHyTpeHHss snekTpoHHas nouta CZIO MOODLE.
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Wuuuupyercss akTUBHOCTh CTYJIEHTOB, TIOOMIPSIETCS 3a/IaHue JIF0OBIX BOMPOCOB MO MaTepHaly,
MPAKTUKYETCS] MHAWBUIYAJIbHBIN OTBET HA BOMPOCHI CTY/ICHTA.

Jlist OlleHKH 3HaHUN, YMEHUH U YpOBHS C(OPMHUPOBAHHOCTH KOMIETEHIIMH B IIPOIIECCE TEKYIIETO
KOHTPOJIS IPUMEHSIETCS] CUCTEMa KOHTPOJIS U OIEHKH YCIIEBAEMOCTH CTYIEHTOB, IIPEICTABIICHHAS B TaOJI.
5.1. IlpomexxyTouHas aTTecTanus MPOBOIUTCS B (hOpMe 3K3aMeHa C UCTIOIb30BaHUEM CUCTEMBI KOHTPOJIS
1 OIICHKH YCTIEBAEMOCTH CTYJICHTOB, IIPEICTaBIICHHON B Ta0d. 5.2 u 5.3.

10.2 MeTozmqecmle YKazaHnusd NJisd 3aHATHH JEKIIMOHHOI0 THIIA

JICKIIMOHHBIA KypC MpPEAIoiaracT CUCTEMAaTH3UPOBAHHOE H3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYEeCKOro IUlaHa. B Xole NEeKIMOHHBIX 3aHATHHA PACKPBIBAIOTCS 0a30BbIE BOMPOCH B paMKax
KaXI0M TeMbl IUCHHUILIHHBI (cM. Tabia. 4.1, 4.2). O6o3HaYar0TCS KIIOYEBHIE ACIEKTHI TEM, a TaKKe
JIENal0TCs aKIEHTHl HAa HAauOOoJIee CII0KHBIX M BAXKHBIX MOJIOKEHUSX U3yd4aeMOoro MaTepuana. Marepuabl
JICKIIUH SBJISIOTCS OCHOBOM JJISL ITOATOTOBKH O0YYarOIIMXCs K JIAOOPATOPHBIM U MPAKTUYCCKUM 3aHATHAM
W BBITIOJHECHHS 33/IaHUN CaMOCTOSITEIBHONH PAa0OTHI, a TakKe K MEPOINPHUSTUSIM TEKYIIETO KOHTPOJIS
YCIEBACMOCTH U MPOMEKYTOYHOU aTTECTALMHU O JTUCITUILINHE.

10.3 MeTtoanueckue yKa3aHHsi 1O OCBOEHHI0 JUCHMIUIMHBI Ha J1a00paTOPHBIX
padorax

[ToaroToBKy K Kaxaou JadbopaTopHOil paboOTe CTYIEHT JOJKEH Ha4aTh C O3HAKOMIICHHUS C IIAHOM
3aHATHUS, KOTOPBIM OTpa)kaeT coepKaHUe MpeUIoKeHHONH Tembl. Kaxkmas BhioNHEeHHas paboTa ¢
0 OPMIICHHBIM OTYETOM H IOJICKHT 3aMIUTE Y TPETIoaBaTers.

[Tpu oneHMBaHUM Ta0OPATOPHBIX PAOOT YUUTHIBAETCS CIEAYIOIIEE:

- KAYECTBO  BBINOJHEHUS OKCICPUMEHTAIILHO-IPAKTUYECKOM YacTH paboThl U CTENEHb
COOTBETCTBHS Pe3y/IbTaTOB Pa0OTHI 33JaHHBIM TPEOOBAHUSM;

- Ka4eCcTBO 0(hOpMIICHUS OTYETa MO padboTe;

- KQ4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI IIPU 3aLIUTE PaOOTHI.

Metonudeckue peKOMEHIAMH K BBITOJHEHUIO 1a00paTOpHBIX paboT HAXOAHUTCS B CBOOOIHOM
noctyne B cucteme MOODLE Ha crtpanune kypca «XUMHS» W HCIOJB3YIOTCA CTYACHTaMHU IS
MOATOTOBKU U BBITIOJIHEHMS 33JJaHUN B COOTBETCTBUU C YYCOHBIM IIJIAHOM M PACIIMCAHUEM 3aHATUMN.

10.4 MeTtoanueckue YKa3aHHUS 10 OCBOEHMI) JUCHMIUIMHBI HA NPAKTHYECKHX
3aAHATHAX

[TpakTuyeckue 3aHATUS TPEACTABISAIOT COOOW JAETaNM3alMI0 JIEKIMOHHOIO TEOPEeTUYECKOTro
MaTepuaia, IpOBOJATCS B LEISIX 3aKPEIUICHUS] Kypca M OXBAaTHIBAIOT BCE OCHOBHBIE pa3zeibl. O CHOBHOM
(dopMoii TpoBeACHUS MPAKTUYECKUX 3aHATHUH ABJIseTCs 00CyKAeHNne Hanboiee MpoOJIEMHBIX U CIIOKHBIX
BOTIPOCOB TI0 OT/ICTHLHBIM TEMaM, a TAK)KEe pelIeHUe 3a/1a4 U pa30op MPUMEPOB B ayTUTOPHBIX yCIOBHSX.

[TpakTnyeckue 3aHATHs 00ECTIeUNBAIOT:

- POBEPKY ¥ YTOYHEHNE 3HAHWUH, TIOTyY€HHBIX Ha JICKIUSX;

- pa3BUTHE YMEHUIN U HABBIKOB JTUCKYCCHOHHOTO 0OCYKAECHHUS BOIPOCOB MO yuyeOHOMY MaTepuany
JVCHIUTUIAHBI U PEHICHUS 3a/1a4 110 OCHOBHBIM pa3JieliaM Kypca,

- TOJBEJCHHE UTOrOB 3aHATHH (pe3ylbTaTbl TECTUPOBAHMS, TOTOBHOCTh OTYETOB IO
MPAKTUYECKUM 3aHSATHSIM, TOTOBHOCTh JOMAIIHWUX 3aJaHWH, BBITIOJTHEHHBIX B XOJI€ CAMOCTOSTEIHHOMN
paloThI).

Metoandeckne peKOMEHIAINH K BBHIMIOJHEHUIO MPAKTHYECKUX 3aJaHUN HaXOIUTCS B CBOOOIHOM
JOCTYIE M HUCHOJIB3YIOTCS CTYIEHTaMU JJIsi TMOATOTOBKM M BBIMOJHEHHs 3aJaHUi B COOTBETCTBHM C
Y4eOHBIM IIJIAHOM U PACITUCAHUEM 3aHITHH.

10.5 MeTtoanueckue yKazaHus M0 CAMOCTOSITEIbHOI padoTe 00y4aOIIUXCS

CamocrosrenbHas paboTa o0ecrieurnBaeT MOArOTOBKY O0YUaIOIEerocs: K ayIMTOPHBIM 3aHATUSM U
MEPOIPUATHAM TEKYIIEr0 KOHTPOJS M IPOMEXYTOUYHOM aTTecTalMM I0 HM3y4aeMOW JMCLUILIMHE.
Pe3ynbTarhl 3TONW MOATOTOBKU MPOSIBISIIOTCS B aKTUBHOCTH OOYYaIOILErocsi Ha 3aHATUSAX U B KauecTBe
BBINOJIHEHHBIX MTPAKTUYECKUX 33/1aHUI U APYrUX (GOPM TEKYILEro KOHTPOJIS.

B mnporecce camocTosiTensHOM pabOTHl peKOMEHIyeTcs MpopaboTka MaTepuasoB JIEKIHH MO
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K10l MpONJAEHHONW TeMe, a TaKKe M3ydeHHE OCHOBHOM Y4eOHOH M CHpaBOYHO-OMOIMOTpaduuecKont
JINTEPATYPHI, MPEJICTABICHHON B pa3aeie 6.

Jlsise BBITOJIHEHUSI CaMOCTOSITETIbHOM pabOThl NPU H3YYEHHHM TUCHMIUIMHBI CTYACHTHI MOTYT
WCIIOTh30BaTh CHEIUAIN3UPOBAHHBIC ayaUTOPUH (cM. Tabi. 9.1), o6opyaoBaHHE KOTOPBIX 00ECIeYNBACT
I0CTyn uepe3 VHTepHET K 53IeKTPOHHOH HMH(GOPMAIOHHO-00pa30BaTeNbHON Cpee WHCTHTYTa |
JIEKTPOHHON OMONIMOTEYHON cucTeMe, I/Ie paclojlaralorcsi y4yeOHble U y4yeOHO-METOJINYECKHe
MaTepHalibl, KOTOPhIE MOTYT ObITh UCIIOIB30BAHBI JUIsI CAMOCTOSITEILHON PaOOTHI.

Jis oOyvaromuxcs 1o 3a04HOi popMe 00ydeHus: caMocTosITeNbHAs padoTa SBIAETCS OCHOBHBIM
BUJIOM y4eOHOU AEATEIbHOCTH.

10.6 Metoanyeckne yKa3aHus o odecrnedyeHH0 00pa3oBaTeTbLHOTO Mpolecca

1. Meronuyeckue peKOMEHJIALWU [0 OpraHU3aluu ayauTopHOM padoThl. IlpunsATH YueOHO-
MetonudeckuM copetoM HI'TY um. P.E. AnekceeBa, npotokon Ne 2 ot 22 anpens 2013 r. D1eKTpOHHbII
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 peKOMEHJIalluU MO0 OPTaHU3allMU U IUIAHUPOBAHUIO CaMOCTOSTEIbHON pabOThI
cTyleHToB 1o nucuurmuiae. [lpunsatel YuebHo-metonuueckum coBerom HI'TY um. P.E. Anekceesa,
npotokonn Ne 2 or 22 ampens 2013 r. Dnekrponnwid anpec:  http://www.nntu.ru/RUS/otd sl
/lymy/metod_dokym_obraz/met rekom_organiz_samoct rab.pdf?20. [lara oopamienus 23.09.2015.

3. Yuebnoe nocobue «lIpoBenenue 3aHATUN C MPUMEHEHWEM MHTEPAKTHUBHBIX ()OPM U METOJIOB
o0yueHus», EpmakoBa T.1., WBamkun ET., 2013 T. DNEeKTPOHHBIN azpec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/provedenie-zanyatij-s-primeneniem-
interakt.pdf. lara o6pamienus 23.09.2015.

4. YuebHoe mocobue «OpraHuzanus ayguTOpHONM pabOThl B 00pa3oBAaTENbHBIX OPraHU3AIMSIX
Bbicilero oOpazoBanusi», MWBamkun E.I'., XKykxosa JLII., 2014 r. OnekrpoHHbIH ajpec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/organizaciya-auditornoj-raboty.pdf. Jlara
obpamenus 23.09.2015.

5. Meroaunueckrue peKOMEHIAIMU M0 OPTaHU3AlMU U MJIAHUPOBAHUIO CaMOCTOSITEIBHON PabOThI
CTYAEHTOB 10 aucuuiuivae. [Ipunsarel Yuensim CoBeToM Ap3aMaccKOro NOJUTEXHUYECKOTO MHCTUTYTA
(punmuana) HI'TY um. P.E. AnekceeBa, mpotokon Ne 9 ot 11 nexabpp 2014 r. Pa3memensl Ha caiite
Ap3zamacckoro nonurexuuueckoro nuucruryra (guwimana) HI'TY um. P.E. Anekceesa.

6. MeTtoauueckue yka3zaHHUs 10 OIICHHBAaHUIO C(HOPMUPOBAHHOCTH KOMMIETEHUUH TUCHUIUIMH
yueOHOro IuUiaHa (paccMOTpeHbl Ha 3aceqaHuu Kadenpsl «OKOHOMUKA U YIpPaBI€HUE B
mammHocTpoeHun» AIIM HI'TY um P.E. AnekceeBa mpotokosnm Ne3 ot 21 centsOps 2015 rona,
pa3Meniensl B iokaiabHOU cet AIIM HI'TY um. P.E. Anekceea).
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JlonosiHeHUs1 M U3MEeHeHNs B pado4eii mporpaMMe JMCUMILINHBI
Ha 20 /20 y4. I.

YTBEPXJIAIO:
JlupexTop UHCTUTYTA:

I'ne6os B.B.

« » 20 T.

B pabouyto mporpaMMy BHOCATCS CIEIYIOIINE U3MEHEHUS:

1)
2)
WM JIENaeTCsl OTMETKA O HelleJIeco00pa3HOCTH BHECEHUS KaKUX-T1M00 U3MEHEHHI Ha JaHHbBIN y4eOHBbIi
roJ
PaGouas mporpamma nepecMoTpeHa Ha 3aceJaHiH Kadeaphl, MPOTOKOI OT No
3aBenyromnuii kadeapoit
(noonucw) (®HO)
YrBepxxkaeno YMK AIIN HI'TY, nporokon ot Ne
3am. nupekropa o YP [lypeirun A.1O.
(noonucs)
CornacoBaHo:
Havansauk YO MenpsHukosa O.10.
(noonucs)
(6 cnyuae, eciu usMeHeHUs Kacalomes iumepamypbl):
3aBeyromias OTAeI0M OUOIMOTEKH Crapoctuna O.H.
(noonucy)

32



		2023-03-06T11:07:54+0300
	Глебов Владимир Владимирович




