baiakoBckuii HH)KEHEPHO-TEXHOJIOTHYECKUI HHCTUTYT — (uiuan dpeaepaabHOro
roCyJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEILHOTO YUPEKICHHSI BBICIIIETO 00pa30BaHMs
«HannonanpHbBIA HCCIENOBATENIBCKUM AIEpHBIN YHUBEpCUTET « MU DN »

DaKyJIbTET aTOMHOW YHEPTETUKHU U TEXHOJIOTUHI
Kadenpa «duznka u ecTeCTBEHHOHAYYHBIC TUCITUTIITMHBI

PABOYAS ITPOT'PAMMA
0 IUCIUIIIMHE «MeTOoabl HCCIIEN0BAHUS TEXHOJIOTUN HEOPTaHUYECKHUX BEIIECTBY

HanpaBJjieHUs1 NOATOTOBKH
«18.03.01. XumMuueckas TEXHOJIOTHI»

OcHoBHas HpO(l)eCCI/IOHaJILHaSI 06p33OBaTeﬂbHaﬂ nmporpamma
«XUMHUYECKasi TEXHOJIOT U HCOPraHU4YCCKUX BCUICCTB»

Kpanunduxauus BoIYCKHUKA
bakamasp

®opma 00ydeHust
3ao4Has

banakoBo



Llesb ocBOCHUSI AMCUHUILIIMHBI

[{ens mpemogaBanys AUCIMIUIMHBI COCTOUT B TOJATOTOBKE KBATM(DHUIIMPOBAHHOTO
OakanaBpa HampaieHuss noarotoBku 18.03.01 «Xummueckass TEXHOJIOTHS, 3HAIOIIETO
OCHOBHBIE 0a30BbIC AaHAIMTUYECKHE METOJIbI UCCIIEIOBAHUS HEOPTaHUUYECKUX BEIIECTB U
MaTepUalioB, BIAJCIOIIETO KIACCHYECKUMH U COBPEMEHHBIMU KOMILIEKCAMH METOJHK
OLICHKM BEIIECTB M MAaTEpUAlOB, a TAaKXE BIJIAJICIONIETO MPUOOPHO-AaHATUTUYECCKUMHU
HaBBIKaMU.

3agauu NU3y4eHUs JUCLUTUINHBI:

- PAacCMOTpPEHUE TEOPETHUYECKHX OCHOB, BO3MOYKHOCTEH M OOJACTH NPHUMEHEHUS
BOKHEHIIMX METOJIOB HCCJICI0BAaHUSI HEOPTAaHUYECKHUX BEIIECTB;

- JaTh TpEACTaBlIeHHE O (PU3MKO-XUMHUYECKHX MpoIleccax, JIekKAIIUX B OCHOBE
M3y4aeMbIX METOJIOB;

- pa3BUTh CAMOCTOSITEIBHOCTh B TMPUOOPETEHHWH HAYYHBIX 3HAHUW U HABBIKOB
paboThI Ha MPUOOpax, YCTAaHOBKAaX U B 00pabOTKE IKCIIEPUMEHTATBHBIX JaHHBIX.

N3yueHne JUCUUTLTAHBI TOJIKHO OCHOBBIBATHCSI Ha CIEAYIOIIUX
PO EeCCUOHANIBHBIX CTaHIapTax:

- 26.001 Crneumanuct mo oOecrneyeHUI0 KOMIUIEKCHOIO KOHTpPOJIS IPOMBOJCTBA
HaHOCTPYKTYPUPOBAHHBIX KOMITO3UITUOHHBIX MAaTEPUAJIOB;

- 26.004 CreumanucTt 1mo IPOU3BOJCTBY BOJOKHHMCTBIX HAHOCTPYKTYPHPOBAHBIX
KOMIIO3ULIMOHHBIX MaTE€pUaOB.

Mecto aucuuminabl B crpykrype OOII BO

N3yuenne kypca «MeTogpl HUCCIEIOBAaHHUS TEXHOJOTHM HEOPraHUYECKHUX
BEIIIECTB» CBSI3aHO C HEOOXOAMMOCTHIO 3HAHUM OCHOB OOIIEH W HEOPraHUYECKOM,
OpraHuyeckoi, (Qu3nuecKoil, KOJUIOUAHOM, aHATIUTUUYECKON XHUMHH, TEOPETUUYECKUX
OCHOB TEXHOJIOTMM HEOpraHuueckux BemiectB, HoBbie nHGOpMAIIMOHHBIE TEXHOJIOTUHU B
poheCCUOHAIBHON JIeSITETIbHOCTH

[Tomy4yeHHbIe 3HAHUS MO AUCIUIUIMHE MOTPEOYIOTCS JJIS U3YyUYCHUS CHEITUATBHBIX
XUMUYECKUX M TEXHOJOTUYECKUX NUCIUIUIMH TAaKUX KakK:

- XUMUYECKAasi TEXHOJIOTUS HEOPraHWYECKUX BEIECTB. TEXHOJOTHS CEpPhbl U CEPHOM
KHUCJIOTHI,

- TEXHOJIOTHSI CBSI3aHHOTO a30Ta;

- pecypco- 1 3HeprocOepekeHre B TEXHOJIOTMH HEOPTaHUYECKUX BEILIECTB,;

- KPUOTE€HHBIC TEXHOJIOTUH U TIP..

[locne w3yueHUs JUCUUILIMHBI BBIMTYCKHUKHA JOJDKHBI OBITh TOTOBBI K
BBITIOJITHCHUIO CJICTYIONTUX TPYIOBBIX (PYHKITHIA:

- A/06.6. Pa3paboTka mpeasioxKeHui M0 KOMIUIEKCHOMY HCIOJIb30BAaHUIO CHIPhS U
YTUJIU3AIUU OTXOJ0B TPOU3BO/JICTBA;

- D/01.6. CoBepliieHCTBOBaHWE TEXHOJIOTHU, MEXaHW3alus W aBTOMATH3allMs
MPOU3BOICTBEHHBIX MIPOLIECCOB.



- A/01.6. TIpoBeaeHue aHanu3a ChIpbs, MOJyGhHaOpPUKATOB U TOTOBOM MPOIYKIIMU
IIPOU3BOCTBA HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTEPUAIIOB;

- B/02.6. IlpoBenenue SKCIEPTH3bl TEXHUYECKUX JOKYMEHTOB IPOU3BOJICTBA
HAaHOCTPYKTYPHUPOBAHHBIX  KOMIIO3UIIMOHHBIX  MAaTe€pUajloB  Ha  COOTBETCTBHE
TpeOOBAHUSIM BHYTPEHHETO PhIHKA U IKCIIOPTHBHIM TPEOOBAHUSM.

Komnierenuun ody4yaromerocsi, popMupyemMbie B pe3yJibTaTe 0CBOEHHUS IMCUUILINHBI

B mpouecce ocBoeHMs JaHHOW JUCHUIUIMHBL Yy CTyJIeHTa (QOpMHPYIOTCA
CJIEIYIOIIME KOMITETCHIINH:

— npodecCUOHATbHBIC
Kon HaumenoBanue
NHaukaTophl TOCTHKEHUS KOMITETSHIIUH
KOMITETCHLIUH KOMIIETEHIUH
IK-2 crnocobeH 3-11K-2 3HaTh CBOMCTBA XMMHYECKHUX 3JIEMEHTOB,

HCII0Jb30BAaTh 3HAHUEC COG,Z[I/IHCHI/Iﬁ M MaTCprajIoB HA UX OCHOBEC IJIA CO6J'IIO,I[6HI/IH
CBOMCTB XMMHUYECKUX TCXHOJIOTHYCCKOTO pCrilaMCHTa

3JIEMEHTOB, V-11K-2 YMeTh UCTI0Ib30BaTh 3HAHUS CBOMCTB XUMHUYECKHUX
COEIMHEHUH U 3JIEMEHTOB, COEIMHEHUN U MaTepUaJIoB HA X OCHOBE JJIf
MaTepHaoB Ha UX peleHus 3a/1a4 0 BBIITYCKY IPOAYKLUHU B CTPOIOM
OCHOBE JJISl PELLIEHUSI | COOTBETCTBUU C TEXHUYECKUMH TPEOOBAHUAMU
3aja4 B-I1K-2 Bnaners HaBbIKaMM pa3pabOTKU HPEASIOKEHHS 110
IpoQeCCHOHATBHON KOMILJIEKCHOMY HMCIIOJIb30BAaHUIO ChIPbS M YTHIIU3ALUH
JIeSITEIbHOCTH OTXOJIOB IPOM3BOJICTBA

[1K-9 cnocobeH npoBoauTh | 3-1IK-9 3nare TpeOoBaHus, NpeabSBISIEMbIE K KAUECTBY
aHaJu3 ChIPbS, CBIPbsI, OCHOBHBIE, BCIIOMOTI'aTeJIbHbIE MAaTEpHAIOB U
MaTepuaioB U rOTOBOM MPOIYKIMH MPU IPOBEACHUH aHAIU30B U OLICHKU

FOTOBOM MPOAYKLIHH, | UX PE3YyJIbTaTOB

ocymecTBIATh oleHKY | Y-IIK-9 YMeTh nmoaroraBnuBath KCXOAHOE CHIPHE,
pe3yNbTaTOB aHAJIW3a | OCHOBHBIE, BCIOMOTraTEIbHbIE MAaTEPUAJIbl U TOTOBYIO
MPOAYKIHIO K IPOBEACHUIO aHAJIM30B

B-IIK-9 Bnaners HaBbIKaMu aHaIN3a ChIPbS,
1os1y(abpuKaToB ¥ TOTOBOM MPOAYKLNHU, OCYILIECTBIATh
OLICHKY pe3yJIbTaTOB aHaJn3a

33)13‘[1/1 BOCIIUTAHUS, PCATUIYEMBIC B paMKaX 0CBOCHUA JUCHUIIIINHBI

Bosneuenue B
Hanpasne | Co3nanue yciaoBuii, Hcrnonb3oBaHne BOCIIUTATEIBHOTO Pa3HOILIAHOBYIO
HUe/llenn | oOecreunBaroIInX MOTEHIMAaa y4eOHOH TUCIUITITMHBI BHEY4YEOHYIO
JESATEIbHOCTD
B-19 dhopmupoBaHue 1. Ucnionp3oBanue BocniutarenbHoro | 1. Opranuzamus u
Hay4YHOTO MOTEHIMaNa JUCIUILIAH IIPOBE/ICHHE
MHUPOBO33PEHMUS, o01ienpoheccuoOHaTbHOTO MOIYIIS KOH(epeHIUH C LIeTbI0
KYJBTYpbI IIOMCKA JUTst pOpMHUPOBAHUS: ITOMCKA HECTAHIapTHBIX
HECTaHAAPTHBIX - IOHUMAaHMs OCHOBHBIX ITPUHIIUIIOB U | PELICHUN B KU3HU
Hay4YHO- CIocoO0B HAyYHOTO NMO3HAHUSA MUpPa, | HAYYHO-TEXHUYECKOTO
TEXHUYECKUX Pa3BUTHS UCCIIEAOBATENLCKUX KAYeCTB | COOOIIECTBA.
pelIeHHH, CTYJICHTOB IOCPEACTBOM HX 2. YyacTue B
KPUTUYECKOTO BOBJICYCHUS B UCCIIEN0BATEIILCKUE MIOATOTOBKE
OTHOLIEHUS K MIPOEKTHI 10 001aCTAM HAyYHBIX nyOonuKanuii B
HCCIIE0OBAHUAM HCCIJIEJOBaHMNI; BBICOKOPEUTHHIOBBIX
JHOKEHAy4YHOI'O TOJKa | - CHOCOOHOCTH OTAENATH HACTOSIINE | PELIEH3UPYEMBIX
Hay4YHBIE UCCIIEIOBAHUS OT HAyYHBIX U3JaHUIX.
JDKEHAYYHBIX [IOCPEICTBOM 3. ®opMHpOBaHHE




MPOBEJICHUS CO CTyIECHTAaMHU
CEMHUHAPOB, OTKPBITHIX JIEKIIHUH,
KPYIJIBIX CTOJIOB;

- TBOPYECKOTO U KPUTUYECKOTO
MBILIEHUS, YMEHUS PaCCMaTpUBaTh
pa3IMyHbIe UCCIIENOBAHUS C
AKCIEPTHOM MO3UIMU TOCPEACTBOM
00CYyXJI€HUS CO CTYyCHTaMH
COBPEMEHHBIX HCCIIETOBAHUMN.

KPUTHYECKOTO
MBIIIJICHNS,
MOCPEJICTBOM
00CyXIeHUS CO
CTyJIeHTaMU
COBPEMEHHBIX HayIHBIX
HUCCIICIOBAaHUM 1 MHEBIX
OTKPBITUN MpHU
MIPOBEJICHUH KPYTIIBIX
CTOJIOB, CEMUHAPOB,
OTKPBITHIX JICKITUH U

Ap.

B-21

¢dbopmupoBanue
CIOCOOHOCTHU U
CTpEeMIICHUS
CIJIeZIOBaTh B
npodeccu HopMaM
MOBE/ICHUS,
00eCTIeYnBAOLITIM
HPAaBCTBECHHBIN
XapakTep TPYLOBON
JeSITEIbHOCTH U
HEeCIy>KeOHOTO
MOBEICHUS

1.Mcnonp30BaHue BOCHUTATEIILHOTO
MOTEHIIMaja TUCIUIUINH
poeCCUOHATLHOTO MOIYJIS
JUTSL pA3BUTHS HABBIKOB
KOMMYHHKAITIH, KOMaHHOU PabOThI U
JUEPCTBA, TBOPUECKOTO
WHXCHEPHOTO MBITIICHUS,
CTpEeMJICHHS CIIE0BATh B
PO ECCHOHAIBHON e TETHHOCTH
HOpMaM TOBEICHUS,
o0OecreunBaroIIUM HPaBCTBEHHBIN
XapakTep TPyA0BOU ACSITENbHOCTH U
HECITY’)KeOHOTO ITOBEICHUS,
OTBETCTBEHHOCTH 3a MPUHSATHIC
pellieHus 4yepe3 MOoAr0OTOBKY
IPYMIIOBBIX KYPCOBBIX paboT H
MPAKTUYECKUX 3aJ]aHUil, peleHue
KEWCOB, MPOXO0XKICHUE TIPAKTHK H
noarotoBky BKP.
2.Mcnonb30BaHuE BOCITUTATEIHHOTO
MOTEHIIHaja TUCIUTUINH
pohecCHOHATEHOTO MOIYJIS JIJIS:

- (opmupoBaHUS MPOU3BOJACTBEHHOTO
KOJUIEKTHBH3Ma B X0JI€ COBMECTHOTO
pelieHns Kak MOJENbHBIX, TaK U
MPAKTUYECKHX 337124, a TAKKE IyTeM
MOJIKPEIJICHUE paIlliOHaTbHO-
TEXHOJIOTUYECKHX HaBBIKOB
B3aMMOJICVCTBHUSI B IIPOEKTHOU
JESITEIIBHOCTH SMOIIMOHATHHBIM
7¢(heKToM yCIenrHoro
B3aMMO/ICHCTBUSI, OLIYIIIEHUEM POCTa
oOmeit >3 PpeKTUBHOCTH TIpU
pacmpesieieHud TPOSKTHBIX 3a71a4 B
COOTBETCTBUU C CUILHBIMU
KOMIIETCHTHOCTHBIMHU U
AMOIIMOHAIBHBIMU CBOWCTBAMHU
YJIEHOB MPOEKTHOW I'PYNIBI.

1. Opranuzanus
HAY4HOTO0 [10/1X0/Ja U
yyBCcTBa «Bce B ogHOM
KOMaH/JIe» uepe3
ydacTue CTYJCHTOB B
IPOBEIEHUH KPYTJIbIX
CTOJIOB U CEMUHApOB.
2. DopmupoBaHue
BEPTUKAIIBHBIX CBS3EU
1 pOpMaIbHBIX MIPABUI
KU3HU IIPU
POBEICHUHU
CTYJEHUYECKHUX
KOHKYPCOB

CTpykTypa u conep:xanue y4eOHOM IUCHUININHBI

JUCITATIIIMHBI COCTaBJIsIeT 3 3a4eTHBIX eauHuIIbI, 108 ak. yacos.

JucuuninHa npenojaeTcss CcTyaeHTamM Ha S5 kypce. OOmas TpyrnoeMKOCTb



https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%BE%D1%80%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE

KanenaapHblid miian

Ne | Ne HanmeHnoBanue pasaeia Buasbl yueOHol AtTecTra Makcu
P T (TeMbl) JUCHUILIHHBI JIeATeJIbHOCTH (B Yacax) mus MaJib-
a e @ ° pas3aena HBII
3 M 2 > (popma) 0as
i | bl & 54 3a
e = = E pa3aen
= (=% =
JI E = ) <z
b < S < o
a 1> ) < = R
=2 = = = Q
| paznen
1 1 | OcHoBHBIC MOHSITHSL. 2 4 | 20 | TIP (yctHO M 25
Knaccudukanus MeTonoB. MUCBMEHHO)
TpeboBanusi K  MeToAaM
aHaJIM3a
1 2 | CHeKTpOCKOMMYECKHUE 2 20
METO/Ibl aHAJIH3a
Il paznen
2 2 | CeKTpOCKOMYECKHUE 2 4 | 30 KP 25
METO/JIbI aHAJIH3a (yctHO 1
2 3 | Tepmudeckne METOABI 2 22 | TNHCBMEHHO)
aHanM3a:
Buj npomMeKyTOYHO# aTTecTAlIMN 108 | 8 8 |92 3auer 50

COKpaIHGHHOC HanMCHOBAHHC (1)OpM TCKYIICT'O KOHTPOJIAA U aTTCCTAllNN PA3JCIIOB!:

Oobo3HaueHne Ilo1HOe HAMMEHOBaHuUe
T TectupoBanue
KP Kontposbnas pabora

ConeprxxaHue JIEKIIHOHHOTO Kypca

Ne Bcero Ne Tema jexkunu. Yueono-
TeMbl | YacOB |JIEeKUHMHU Bonpocsl, oTrpadaTpiBaemMble HaJleKINH MeroirHecicoe
ob0ecneyeHune

1 2 3 4 5

1 2 1 OcHoBHble nousaTus. Kinaccndukanus meronos. 1-5
TpeGoBanus kK MeTOAAM aHAJIHM3A
[lonsTre xuMU4ecKkoro aHaiusa. .OCHOBBI
QHAJTUTUYECKON XMMUH, KaYeCTBEHHBIH,

KOJIMYECTBEHHBIN, CTPYKTYPHBIA aHAIIN3,
pacripeleUTeNIbHBINH, TPOU3BOICTBEHHBINH aHATU3.
[lonsiTre npoObI-oOpasia.

2 4 2,3 |CneKTpocKonmu4ecKHe MeTOAbl aHATN3a 1-5
OCHOBBI CIIEKTPOCKONHUU. ATOMHAsi CHEKTPOCKOIHS
(aToMHO-a0cOpOIIMOHHAS.

3 2 4 Tepmuyeckue MeToAbl AHAIN3A 1-5
MeTo1bl HCCIIeIOBAHUS U UX KIacCU(UKAIHSL.

[lonsiTHE KaTTOpUMETPHUH. 3aKOH CXPaHHEHUS
pHepruu. 3akoHI ecca. TemioeMKoCTb
8 Bcero




IlepeyeHb NPAKTUHYECCKUX 3AHATHH

Bcero
4acoB

Ne

3aHATHSA

TeMa NpaKTH4YECKOro 3aHATHA. 3aJaHNs1, BONPOCHI,
oTpadaTrbiBaeMble HA MPAKTHYECKOM 3aHATHH

YuedHO-
MEeTOAMYEeCKOoe
odecrmeyeHue

3

4

5

1,2

Kiaccuueckue MeToabl aHAJIN3A

(OCHOBBI THTPUMETPHUH,

rpaBUMeTPHH)

OCHOBBI TUTPUMETPUHU, METO/IBI THTPUMETPUU
BU/JIbI TUTPOBAHUM, pacueT KOHIIeHTpauid. OCHOBBI
IpaBUMETPHUU, TOHSTUS TPAaBUMETPUUECKOI POPMBIL,
ocax1aeMoi (OpMBI,

TpeboBanus K HUM. OOpa3oBaHue OcajiKa.
[IpumeneHre TUTPU- UTPABUMETPUH.

6

3,4

MeTtpoJiornueckoe oboecrnedyeHue MeTO10B
ucciaenosanms. Y.1 Iorpemnocrn

usMepeHuidl [oHaTHE XUMUYECKOU METPOJIOTHH.
CucremaTuueckue, ciydailHble IOrPELIHOCTH,
nmpoMaxu. AGCONIOTHAS U OTHOCUTEIbHAsS
HOrpeiHocTy. Bocnpon3zBoauMocTs,
MPaBUILHOCTh, CXOAUMOCTb, TPELIE3UOHHOCTb.
YUucneHnuble

XapaKTEPUCTUKU BOCIIPOU3BOAUMOCTH: CPEIHEE,
[10KAa3aTelbTOYHOCTH, CTAaH/IaPTHOE OTKJIIOHEHUE U

np.

Bcero

3agaHus 11 CAMOCTOSATEILHON PadoThI CTYICHTOB

Bcero
YacoB

3aanus, BONPOCHL, VISl CAMOCTOSITEILHOI0 U3yUeHUsI
(3apanus)

YuebHo-
METOANYEeCKOe
ob0ecreueHue

2

3

4

4

Metoant KOHTPOJIA KadeCTBa MaTCpUAJIOB. Kommexcuas
OLICHKA COCTaBa U CBOMCTB MaTCcpHraJioB

KauecTBeHHass ¥ KONWYECTBEHHAs OIICHKA CBHIPHEBBIX
MaTepUaJIOB XUMHUYECKUMH METOoAaMu (M0 XMUMHYECKUM
peakuusiM). OCHOBHBIE MPUHIIMIIBI BEACHUS METOIUYECKHUX
JIOKYMEHTOB

10

OcHOBHBIC (I)I/I3I/IKO'XI/IMI/I‘ICCKI/IC H XUMHYCCKHE MCTOAbI
HCCJIICIOBAaHNA HCOPraHMYCCKHUX BCUICCTB

10

MeTopl UCCIEa0BaHUS CTPYKTYPBI U JUCIICPCHOT'O COCTaBa
BCIICCTB U MAaTCpHUaIOB

Ananutudeckue XapPaKTCPUCTUKU u CTaTUCTUYCCKUC

OLICHKH

Knaccuueckne MeTo/1pl aHaIM3a B aHAIUTUYECKON XUMHH.
IToTeHIMOMETPHSI, KOHTYKTOMETPUS

15

CHeKTpOCKONMYECKUE METO/IbI aHAIHN3a
SInepHBIi MarHuTHBIM pe3oHaHc. Macc-CeKTpOMETpHS.
Mertozp! aHaIM3a, OCHOBAHHBIE HA PAJUOAKTUBHOCTH.

17

Xpomarorpapuieckie MEeTo/Ibl aHaTN3a
['azoBas xpomarorpadusa. XKuakoctHas xpomarorpadus
(BbICOKO?(DpeKTHBHASL, MOHHAs, TOHKOCIJIOIHAs, Telb-

1-9




xpomarorpadus). dmronnHas xpomarorpadus. Coderanue
xpomaTorpaduu U CHEKTPOCKOITUHI

3 18 MarsHeToXuMH4YECKHUe MCTOJbI aHAJIN3a
HaMaFHI/I‘ICHHOCTB, HAMps>KCHHOCTD, Mar"iuTHas
BOCIIPUUMYNUBOCTD. I[I/IaMaI‘ HCTU3M, rnapamMaroCeTus3M.

®deppomarHeTusM, aHtudeppomarseTusMm. IloBeneHue
BEIIECTBA BO BHEIIHEM MAarHUTHOM II0J€. Y CTPOWCTBO

MarHUTHBIX BECOB. [Ipumenenue 3JIEKTPOHHOIO
MapaMarHUTHOTO pe3oHaHca . S nepusii MP
92 Bcero

Buowi, epagpux konmpona CPC, (no pewenuro xageopsr YMKH).
Oo0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipn peanuzanuu y4eOHOro MaTepuaia Kypca UCIOJB3YIOTCS pPa3jIndHbIe
o0pa3oBaTeNbHbIE TEXHOJIOTHH, CIIOCOOCTBYIOIINE CO3JaHHIO aTMOC(EpPbl CBOOOTHON U
TBOPYECKOM JIUCKYCCHUM KaK MEXKJy MpernojaBaTeleM W CTyJAeHTaMu, TaK MU B
CTyJeH4YecKor rpytmre. L{enpio mpu 5ToM SBIsSETCS BHIPAOOTKA y CTYJAEHTOB HABBIKOB M
KOMIIETEHIIUM, TMO3BOJISIIOIIUX CAMOCTOSITEIbHO BECTU MCCIICIOBATENILCKYI0O U HAY4YHO-
MeJIarOTMYeCKyIo paboTy.

[IpakTrueckasi MOATOTOBKA MPU peau3aiiy yueOHON TUCIUTUIMHBI OpraHU3yeTCs
IyTEM  NPOBEACHUS  MNPAKTHUYECKUX  3aHATHH, MPEIyCMAaTPUBAIOIIMX  y4acTHE
00y4YaromuXcsi B BBIMOJHEHUU OTIEJIBHBIX 3JIEMEHTOB PabOT, CBSI3aHHBIX C OyIymiei
po¢heCCUOHATIBHON JIEATEIbHOCTBIO.

[IpakTHyeckas MOArOTOBKA TaK)KE BKJIIOYAET B CEOsl 3aHATHS JIEKIIMOHHOTO THIIA,
KOTOpBhIE TpEeAyCMAaTpUBAIOT TiepeAady y4yeOHOM wuHopManuu 00ydarommumcs,
HEOOXOJAMMOW ISl TOCJIEAYIONIEro BBHIMOJHEHUS paboT, CBSA3aHHBIX C Oyaymiei
poEeCCUOHATILHOM eI TEIbHOCTHIO.

AyIUTOpHBIE 3aHATHA MPOBOAATCS B BHJE JICKIMH C uHcnosib3oBaHueMm I[IK u
KOMITBIOTEPHOI'O TPOEKTOpA; IMPAKTUYECKUX 3aHIATUUA - ¢ ucnosb3oBaHuem IIK mnpu
npoBefaeHun pacuetoB. CamocTosiTeNlbHass padoTa CTYACHTOB MPOBOAMUTCS O]
PYKOBOJICTBOM TpernojaBaTeiel, ¢ OKa3aHHMEM KOHCYJbTAllMii U TOMOIIM TMpHU
MOATOTOBKE K KOHTPOJIBHBIM padoTaM, BBITIOJIHEHUHU JOMAITHUX 3aJaHUM

DOoH/ OLICHOYHBIX CPEACTB

@DOHJT OIIEHOYHBIX CPENCTB IO JUCIUILIMHE O0ECIeYynBaeT MPOBEPKY OCBOCHUS
MJIAHUPYEMBIX Pe3yJIbTaTOB OOYyYEHHs (KOMIETEHIIMN U UX MHIUKATOPOB) TOCPEICTBOM
MEPONPUATHHA TEKYIIEro, PyOeKHOTO U MPOMEKYTOYHOTO KOHTPOJIS M0 JUCIUILIAHE.

CBsi3b MeXIy (GOPMUPYEMBIMH KOMIIETCHIUAMH W (GOpMaMHU KOHTPOJS HUX
OCBOEHMSI MPEJICTABIIEHA B CIEAYIOLIEH TabIulLIe:

HaunmenoBanue
No Kona n HamMeHOBaHWEe HHIMKATOPA HanmMmenoBanme
KOHTPOJIUPYEMBIX .
/i JOCTHKEHUS] KOMIIETEHIUN OLICHOYHOTI'O CPENICTBA
pa3ziesioB (TeMbI)
Bxo/1HOI KOHTPOJIb
3-I1K-2 3HaTh CBOMCTBAa XUMUUYECKHUX Bormpocs! BXOgHOT0
1 | BxomgHoit KOHTPOJIB 3JIEMEHTOB, COCIMHEHUI U MaTEPUAIOB KOHTPOJIA
Ha MX OCHOBE JJIsl COOIIOACHNUS (MMCHMEHHO)




TEXHOJOTHYECKOTO pPeriaMeHTa
3-11K-9 3nats TpeboBanusl,
NPpCABABIACMBIC K KAYCCTBY ChIPbA,
OCHOBHBIE, BCIIOMOTATEIIbHBIC
MaTepUaoB U TOTOBOW MIPOYKLIUH IIpU
NPOBE/ICHUY aHAIHM30B U OIICHKH UX
pe3yiIbTaToB

ATTGCTaHI/IH pasaciion, TCK}’HII/Iﬁ KOHTPOJIb YCIIEBAEMOCTHU

2 Bce temsl, Bce paznenst | 3-11K-2 3uath cBOMCTBA XMMHUYECKUX
3JIEMEHTOB, COEJMHEHUI U MaTEPHAJIOB
Ha UX OCHOBE ISl COOIIOICHUS
TEXHOJIOTMYECKOT0 perjiaMeHTa

V-IIK-2 YMeTb ucronb30BaTh 3HAaHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB,
COCIMHEHUN U MaTepHUaJIOB HA UX OCHOBE
JUISl pEeLLIeHUs 3a/1a4 110 BBIILYCKY
MPOJYKLIUH B CTPOIOM COOTBETCTBHUU C
TEXHUYECKUMU TPEOOBAHUSIMHU

TectupoBanue
B-I1K-2 Bnaners HaBbIKamMu pa3paboTKu P
(TMCBMEHHO)
MPEJIOKEHUS TI0 KOMIUIEKCHOMY
WCIIOJIb30BAHUIO CHIPhS U YTHUIIH3AI[UN
P yr . Otuer no

OTXOJIOB IPOU3BOJICTBA
3-I1K-9 3nats TpeboBanus,
HpEeIbsBIsEMbIE K KAUECTBY ChIPbs,
OCHOBHBIE, BCIOMOTATENIbHBIC
MaTepHaJoB U TOTOBOM MPOAYKIIUH IIPU
MPOBE/ICHUY aHAIHM30B U OIICHKH UX
pe3yiabTaToB
V-IIK-9 YMmeTs noaroTaBnuBaTth
HCXOJIHOE ChIPbE, OCHOBHBIE,
BCIIOMOTATENbHbIE MaTEPHUAJIBI H TOTOBYIO
IPOAYKIHUIO K POBEICHUIO aHAIN30B
B-I1K-9 Bnaners HaBbIKaMH aHaIN3a
CBIPbsI, MOy(haOpUKaTOB U TOTOBOI
MIPOIYKIINH, OCYIIECTBIISATH OLIEHKY
pe3yJIbTaTOB aHAJIN3A

ITpomMexxyTouHas arrecranus
3 3auem I1K-2, TIK-9 Bomnpocsl k 3auery
(ycTHO)

OueHo4YHbIE CPeACTBA VISl BXOJJHOI'0 KOHTPOJIs, TEKYIEr0 KOHTPOJISI U
NMPOMEKYTOYHOM aTTecTANUM (AHHOTALIMS)
Oyenounvle cpedcmea 0t 6XOOHO20 KOHMPOAs TPENCTABISIOT COO0M BOIMPOCHI,

NPaKTUYECKOH paboTe
(MMCbMEHHO U YCTHO)

KonrponsHas padora
(MMCbMEHHO U YCTHO)

KOTOpBIE 33JJal0TCSI CTYAEHTaM B TMCbMEHHOM (popme. AHHOTALMS PUBEICHA HUXKE.

B kauecTBe OLICHOYHOI'O CpEeACTBa TEKYILErO0 KOHTPOJIS MCIOJIB3YIOTCS OTUET IO
MpaKkTUYeCKoM paboTe (MHUCBMEHHO M YCTHO),, KOHTpOJbHas padbora (MUCBMEHHO H
yctHO). KoHTponbHas paboTa mpeacTaBiseT coOOM MUCBMEHHOE pelIeHHe 3aaad 1o
BapHaHTaM W YCTHYIO MX 3allUTy, B XOJ€ KOTOPOM CTYACHT OOBSCHSET pEILICHUE.
AHHOTAaIMU 33JJaHuUs 0 IPAKTHUECKON paboTe, KOHTPOJIbHOM pabOThI IPUBEICHBI HIXKE.



B kauecTBe OLIEHOYHOTO CPEACTBA aTTECTALMU PA3Jeia HUCHOJIB3YETCS KOHTPOJb
utoroB (KUW), koTopeIil mpeacTaBisieT co00H CyMMy PE3yJIbTaTOB OIICHOYHBIX CPENICTB
TEKYLIEr0 KOHTPOJIA.

s npomedsicymounou ammecmayuu TPETYCMOTPEHBI TEOPETHUYECKHUE BONPOCHI,
IIPUBEJICHHBIC HIKE.

[To utoram oOy4eHUs BBICTABIISIETCS 3auent.

IIpumepHbIe BONPOCHI BXOJIHOTI'0 KOHTPOJIA

UTo Takoe KOHLEHTpAlKsl BEIECTBA.

Yro Takoe pacTBOp, U3 KAKMX KOMIIOHEHTOB OH COCTOMUT?

Jlatb onpenienenre npoueHTHOW KOHIIEHTpauu

Jaiite onpeneneHne 5K30TEPMUUECKUM PeaKIUsIM

Paccuuraiite, CKOJIBKO I'paMM CEPHOM KUCIIOTBI COJEPKUTCS B €€ PaCTBOPE KOHLIEHTpAUH 1
MOJIb/J1

Gl WIN -

IIpumepHoe 3aJaHNe O MPAKTHYECKOIT

1. O3HaKOMHUTBCS CO CBOMM AaHAJM3MPYEMbIM IIOKa3aTeJIeM B COOTBETCTBUE C
BapHaHTOM, OIpEeIeIIEHHBIM MpenoaaBaresemM (Tadm. 1).

2. O3HAaKOMHTBHCS C METOJIOM aHAJIM3a JJaHHOTO MOKa3aTessl, @ UMEHHO:
- KaKoB Tpelen ero OOHapy)XeHUs MTaHHBIM MeToIoM (Tali. (QU3HKO-MeXaHWYEeCKHX
nokasartesne B coorBeTcTBytoniem 'OCT);
- 3amUcaTth CYIIHOCTh METO/ld, C TMOMOIIbI0 KOTOPOTO OIpEAeNsieTcs] JaHHBIA BUJ
MoKa3aTes;
- omucaTb OPUHIUN PAaOOTHI (HOTORIEKPOKATOPUMETpa (HAWTH B JONOJHHUTEIBHOM
JUTEPATYPE);
- KaKoe BeIlecTBO B Bariem meToze siBnsiercs ctangapTHeiM oopasiom (CO)
- pa3o0paThCsl ¢ MOCTPOCHHEM TPaayHpOBOYHOrO rpaduka. OmnpeaenuTb, Npu KaKoi
JUTUHE BOJIHBI IPOBOJIUTCS] H3MEPEHHE;
- BBIIHCATh METOJIMKY MPOBEICHHS IKCIICPUMEHTA;
- TIOCTPOUTH TPAJTYHUPOBOYHBIN IrpadUK MO JAHHBIM IKCTIEPUMEHTAIBHBIM TOYKaM (TalJI.
1 cronberny 5) C-koHuentpauusi, D —3amepenHas onTuyeckas IUIOTHOCTb. IlyTrem
aNMpPOKCUMAITUH ONIPEACITUTh €r0 YPaBHEHUE MPSMOU JIMHUU (CM. TIPUMEYaHUE HHUXKE).
- pazobpatbcs ¢ 00pabOTKOW pe3yNbTaTOB JKcIepuMeHTa (popMyiy 3amucatb) W,
UCTIONB3ysl TPagydpOBOYHBIA  rpaduk, MeromoMm uumepnoaayuu  (HAXOXKICHHE
pe3yiabTata MyTEeM TMOJCTAHOBKA  DKCIIEPUMEHTAILHOIO 3HAYCHHS B W3BECTHYIO
(YHKIIHIO), BEIYUCIIUTH KOHIICHTPAIIMN aHAJTU3UPYEMOTO BEHIECTBA, €CIIM  ONTHYECCKAs
IJIOTHOCTH ABYX NMapajliebHbIX ONpPEIeIeHUI U3BECTHA U yKa3aHa B Tabi. 1 (cTonber 6)

Tabmura 1
Ne HT/ HanmenoBanue Howmep I'pagynpoBouHBIN | DKClIEpU-MEHTAIIb-
BapH- ONPEIEIAEMOTO ITYHKTa rpaduk HBIE 3HAYEHUS
aHTa IIOKa3aTest D
1 2 3 4 5 6
1 I'OCT 2184 | Onpenenenue 7.4 C D D;,=0,60025
Kucnora MaccoBOM 1011 0 0,6000 D,=0,60021
CCpHad KEIIC3a 0’01 0,6002




TeXHU4ecKkas | (crmadas Ikaia) 0,02 0,6003
0,05 0,6007
0,1 0,6009
0,15 0,6020
2 I'OCT 2184 Onpenenenue 7.4 0 0,6000 D,=0,60025
Kuciora MacCOBOH JOJIH 0,025 | 0,6002 D,=0,60021
cepHast xKenesa 0050 | 0.6007
TeXHUYEeCKas | (Kpemkas ImKasa) 0,100 | 0,6013
0,150 | 0,6009
0,200 | 0,6026
0,250 | 0,6030

IIpumepHasi KOHTPOJILHAsI paboTa M0 BAPUAHTAM

3AJTIAHUE 1
B cootBeTcTBHE C 3agaHHBIM BapuaHTOM (Tabn. 1) ompenenuTh CBOMl HOMEp

I'OCTa. Osnakomutbea co ctpykrypoir 'OCTa. B «OCHOBHBIX MOHSTHSAX» OIHCATh

ctpykrypy 'OCT (nepedncnuTh OCHOBHBIE TyHKTHI U KPATKOE COAEPKAHUE ITYHKTOB).

Tabnuna 1
Howmep nmynkra Crpanuna
Bapuant Homep 'OCTa rOCTa [OCTa
1 ['OCT 2184 7.3 10
2 ["OCT 20851.2 10 22
3 ['OCT 20851.2 12 25
3AJIAHUE 2

B cootBercTBUE C BapuaHTOM (cM. Tabu. 1):

1.03HaKOMUTBCS CO CBOMM aHATM3UPYEMBIM ITOKa3aTeleM;

2.03HaKOMUTBHCS C METOJIOM aHaJIM3a JaHHOTO T0KAa3aTeNsl, 8 UMEHHO:

-KaKOB TPEeJIeNT ero 0OHAPYKEHHS TaHHBIM METOJIOM;

-3amUcaTh CYIHOCTh METOJA, C MOMOIIBI0O KOTOPOTO OMPEACNseTCsl TaHHBIA BUJ
MoKa3aTes;

-OMPEIeINTh BUJI THTPUMETPHUUECKOTO METO/1a, CIIOCcO0 onpeaeneHus (psiMoe UitH
oOpaTHOE THUTPOBaHHE, TUTPOBAHHWE MO 3aMECTHUTENIO, METOJ MUIETUTPOBAHUS WU
OTJEJBbHBIX HABECOK, UTO SIBIISIETCA TUTPAHTOM);

-IPUBECTH OCHOBHYIO XUMUYECKYIO PEaKLMIO MPOLIecca;

-BBIITMCATh METOAMKY MIPOBEICHUS IKCIIEPUMEHTA,;

-pazo0pathcs ¢ 00pabOTKOM pe3ysIbTaTOB IKCIepUMeEHTa ((popmysTy 3anucarth) ;

-OMpeNIeNTh, KaKOW MPUMEPHO O0bEM THUTPaHTAa HEOOXOAMM [JIsl TOTYYCHHS
TpeOyeMoro 3HaUEHUS TIOKa3aTelIs;

-33/1aliTech JIOOBIMU JIByMSl 3HAa4eHHSIMH OOBEMOB THTpaHTa M MPOBEIUTE
00paboTky pe3ynbratoB B cooTBeTcTBUE ¢ [[OCT.

IIpuMmepHbIN TECT

Bonpoc Ne 1 | CniekTpajibHble MeTOAbI AaHAJIU3A — ITO METO/Ibl, 0CHOBAHHbIE HA
B3aMMO/EHCTBUH BeLIECTBA ¢ M3JIy4YEeHHEM:

OtBer A A) 2IIeKTPUYECKUM

Otser b b) MaruuTHEIM




OtBeT B B) pagnanmonusim
Otset I' ') snexTpoMarHUTHHIM
Bonpoc Ne 2 | OrpunarenbHbIN AeCATHYHBIN Jorapu(M KOHIEHTPAllMH HOHOB BOJ0POAA —
ITO MOKa3aTe/b
OtBer A pH
OtBet b pK
Otser B IIPEJIOMIICHUS
Otser I U3JIy4CHUS
Bonpoc Ne 3 | MoJsisipHasi KOHIEHTPAaIUA MOKa3bIBAET
Otser A CKOJIBKO MOJIb BEIIIECTBA PACTBOPEHO B 1 J1 pacTBOpa
OtBet b CKOJIBKO 'paMM BEIIECTBA pacTBOPEHO B | JI pacTBOpa
Otger B CKOJIBKO rpaMM 3KBHBAJICHTOB BEIIECTBA paCTBOPEHO B | J1 pacTBOpa
Otset I Cxoapko rpaMM BeriecTBa pactBopeHo B 100 r pactBopa
Bonpoc Ne 4 | BoiOepuTe npuéop cneKTpajabHOI0 METO/1a AHAJIH3A
OtBetr A CHEKTPOPOTOMETP
Otser b puOOop Ui ONpeiesieHUs] TEMIEPaTyphl IJIaBICHUS
Otser B TEPMOCKaH
Otger I' xpomatorpad
Bonpoc Ne S | Boi0epuTe 0ocHOBHOE 000py/0BaHue /1Jisi TATPUMETPUYECKUX METO/10B
aHa/u3a (YKaKHTe HECKOJIbKO)
OtBer A Broperka, KoHMUECKas Koa0a
Otser b ABTOMAaTHUYECKHUI TUTPATOP
Otger B TEPMOCKaH
Otser I' xpomatorpad
Bonpoc Ne 6 | Ckoabko rpamm BemectBa coaep:xkutcesi B 100r 10 %-ro pacrBopa
OtBet A 10
Otser b 20
Otser B 30
Otger I' 40
Cnucok TeopeTu4eCKUX BOMPOCOB K 3a4€eTy
1 ITonsiTne xumuyeckoro ananusza. Ilpouecc ananmsza
2 Knaccudukanust metonoB ananmuza. Kpurepuu KkaueCTBEHHOTO aHAIU3a
3 Knaccudukanus KonuuecTBeHHBIX METO/I0B aHan3a. Kputepun KonnyecTBEeHHOTO
aHajamn3a
4 TpebGoBaHus K METOZaM aHaJIN3a

5 Tepmuueckue MeToabl aHann3a. TepMUYECKUEe XapaKTEPUCTUKU MaTEPUAIIOB

6 TepmorpaBumerpuueckuit MeTo]] aHanu3a. CymHOCTh MeToAa. Y CTPONCTBO U IPUHIIUIT
paboThl mpudopa.

7 Tepmuueckue MeToAbl aHAIU3a. TepMorpaBUMeTprU4YecKnid MeTo ] anan3a. KauecTBeHHbIN
aHauu3

8 Tepmuueckue MeToabl aHaIU3a. TepMorpaBUMETpUYECKANA METO | AaHAJIA3A.
KonuuecTBeHHBIN aHAIIN3

9 Tepmuueckue Meroasl aHanu3a. TepmorpaBuMerpuyeckuii meron ananmsa. Meron JTT

10 Huddepennmanbupiii Tepmudeckuii anainn3. CyniHOCTh METOIa. Y CTPONCTBO M TIPUHIIHIT

paboThl mpudopa.

11 Junddepenumansuplii TepMuyeckuit ananus. Onpenensiemsle napamerpsl. Kpusas JITA.

12 | IuddepennmansHas ckanupytomas kagopuMmerpus. CylnHoCTs MeToa. Y CTpOWCTBO U

npuHIUI padoTsl Tpubopa. OnpenensieMble NapaMeTphbl

13 CHCKTpaHBHBIC MCETOJBI aHaJIn3a. Knaccmbnxaum{ METOJI0B. THIIBI CIICKTPOMETPOB

14 CriekTpaibHBIE METO/IBI aHATN3a. DJICKTPOMATHUTHBIN CIIEKTp, IBOWCTBEHHAS TIPUPOJIa

CBCTa

15 CnexTpaibpHbIe METOIBI aHaJM3a. BoHOBEIE cBOiCTBA cBeTa. [loKa3arenp mpenoMIIeHNSI.




Jucnepcus. Pedpakromerpus. Paccesnue crera.

16 CrexTpasibHbIe METO/IBI aHAMKM3a. KopmycKymsipHbIe CBOKWCTBA CBETa. Y pABHCHHUE
OliHmTeiHa. [lornonienre n ncnyckaHue U3JIy4yeHus

17 AOcopOnmoHHas CrieKTpockomnus. Buapl. 3aK0H MOTJIONIECHUS CBETA

18 | AGcopOunonHas MOJEKyJsIpHas CrieKTpocKonus. [IpuHIMNuanbHas cxema ClieKTpoMeTpa.
Buipl HCTOYHUKOB U3ITyYEHUS

19 | AGcopOunonHas MOJEKyJsIpHas CrieKTpocKonus. [IpuHIMnuanbpHas cxema ClieKTpoMeTpa.
Mounoxpomartopsl U cBeTouIbTpbl. CxeMa MOHOXpOMATopa

20 | ABcopbunoHHasE MOJIEKYJIsIpHAs CrieKTpocKonus. [IpuHIMnuanbpHas cxema CrieKTpoMeTpa.
Cocynpl U1sl paCTBOPOB, MPUEMHUKU U3TTyUCHHS

21 AOGCopOIIOHHAsT MOJICKYJISIPHASL CHEKTPOCKOITHUS. 3aKOH TOTJIOIIECHHS CBETa, OCHOBBI
KOJIMYECTBEHHOTO aHaJM3a

21 | AGcopOuoHHas aTOMHAs CIIEKTPOCKOIUS. 3aKOH MOTJIONICHHS CBETa, OCHOBBI
KOJIMYECTBEHHOT'O aHAJIM3a

22 | AGcopbumonHas aToMHas cnektpockonus. [Ilpumenenue. [lpuHnunuansHas cxema
aTOMHO-20COPOIIMOHHOTO CIIEKTPOMETPA.

23 | AGcopOnMoHHas aTOMHasi CIEKTPOCKOMHUs. Buapl aToMr3aTopoB

[To uroram oOyueHuUs1 BBICTABIISIETCS 3aUerm.
Il kaJibl OLeHKH 00pa30BaTeJbHbIX J0CTHKEHH I
IIkaJia OeHKH BXOJAHOI0 KOHTPOJISl, 0TYETa 10 NMPAKTH4YeCKoii padore:
3aureHo: 3a1aHNE BBINOJHEHO BEPHO, CIAHO B YCTAHOBJIEHHBIE CPOKHU
He 3auyreHo: 3anaHue HE BBINOJIHEHO, BBINOJIHEHO C OLIMOKaMH, KOTOpBIE
TpeOyeTcst UCTIPaBUTh, UJIU C/IAHO MOCJIE YCTAHOBJIECHHOIO CPOKa
IIIka/1a OLeHKH TecTa, KOHTPOJIbHOM PadoThl (OLIEHUBAETCS B MPOLICHTAX):

IIpoueHTsl TpeGoBanus K 3HAaHUSM

100-85 OTBeTbl Ha NOCTABJICHHBIE BOIIPOCHI NOJIHBIE, YETKUE U pa3BepHyThIE. Pemienus
3aJa4 JOTHYHBI, JI0Ka3aTeIbHBl U JIEMOHCTPUPYIOT aHATUTUYECKHE U TBOPUECKUE
CIIOCOOHOCTH CTY/ICHTA.

84-70 JlaroTcst IOJTHBIC OTBETHI Ha TIOCTABJICHHBIE BOPOCHL. [10Ka3aHO yMeHUE BBIJICISITh
NPUYMHHO-CIEICTBEHHbIE  cBsi3u.  [lpum  pemenuu  3agady  JOMYILIEHBI
HE3HAYUTEIIbHBIC OIIMOKH, UCIPABICHHBIC C TIOMOIIBIO «HABOJSIINX» BOIPOCOB
Iperno/iaBaTers.

69-60 OTBeTHl Ha BONPOCHI U PEIIEHUS TOCTABJICHHBIX 3a/7a4 HEJIOCTATOYHO IOJHBIE.

Jloruka U mocaenoBaTeIbHOCTb B pCHICHUHN 3a/1a4 UMCIOT HAPYIICHUS. B otBerax
OTCYTCTBYIOT BBIBOIBI.

Ouenku B Oaminax BBICUMTBHIBAIOTCA IIYyTE€M IPOU3BEICHUSA BEJIMYHUHBI
BBICTABJICHHOTO TMPOIEHTa UISI KOHKPETHOTO BHJA TEKyUIEro KOHTPOJS Ha
MIPEBAPUTEILHO BBIJICICHHOE ISl HETO KOJMYECTBO 0ajjIoB (B Ipeaeax pasjena).

IIkaJia oueHUBAHUS CTYACHTA HA 3a4eTe 10 AMCHUIIUHE
«MeToabl MCCIIEIOBAHUS»:

Bamasl | Onenka (02
(uToroBol | 3a OTBET Ha
PEUTUHTOBOU 3ayere)
OLIEHKH)

TpeboBaHusi K 3HAHUAM




— OLeHKa «3a4TEHO» €CJIM OH UMEET 3HaHMsI OCHOBHOI'O MaTepuaia,
€CIi  OH  IPOYHO  YCBOWJI  IPOrpaMMHBIM  MaTepuai,
MOCJIEI0BATEIBHO, YETKO M JIOTUYECKH CTPOWHO €r0 M3Jaraer €ro
«3aumeHo» | Ha 3aueTe, BIAJeeT HEOOXOIUMBIMH HABbIKAMHM U TNPHEMaMHU HX
- 35 6anno6 | BBHINOJIHEHUSI, yMEET TECHO YBSI3bIBATh TEOPUIO C MPAKTUKOM
— Y4eOHble JOCTHXKEHHSI B CEMECTPOBBII MEPUOJIl U pe3ylbTaTaMu
pyOEXKHOI0 KOHTPOJS JAEMOHCTPUPYIOT JOCTATOYHYIO CTENEHb
OBJIAJICHHSI IPOTPAMMHBIM MAaTE€PUAJIOM.
—OLeHKa «HE 3a4TEHO» BBICTABISETCS CTYIEHTY, KOTOpBIM He
3HAET 3HAUUTEJIBHOM YacTU MPOrpaMMHOI0 MaTepuaia, JOMyCKaeT
cyuiecTBeHHble omuOku. Kak mpaBmiio, OIEHKa «HE 3a4yTEHO»
«He 3aumeHOo» | CTAaBUTCSI CTY/IEHTaM, KOTOpPbIE HE MOTYT INPOJOKUTH OOydeHHe
- 0 6annos | 6€3 HOMOIHUTENBHBIX 3aHATUN IO COOTBETCTBYIOIICH JUCIUILINHE.
— Y4eOHble JOCTHXKEHHSI B CEMECTPOBBII MEPUOJl U pe3ylbTaTaMu
pyOEXKHOI0 KOHTPOJS JEMOHCTPUPOBAINM HE BBICOKYIO CTENEHb
OBJIQJICHHSI IPOIPAMMHBIM MAaTE€PUATIOM 110 MUHUMAJILHOM IIJIaHKE.

100-65

64-0

WrtoroBass oIleHKAa BBICTABISICTCS TIyTeM II€peBojJa HaOpaHHBIX Oa/lioB B
COOTBETCTBHHM CO CIICIYIONIEH TaOIUIICH:

Ornenka 1mo 5-0auIbHOM IIKaje Lo i S | et o Onenka ECTS
9K3aMeH

5 — «omauunoy 90-100 A
85-89 B
4 — «xopoutoy 75-84 C
70-74 D

3 — «o » 65-69
(VOOBIIeMBOPUMENLHO 60-64 E
2 — «Hey0081emeopuUmesbHOd Memnee 60 F

YueOHO-MeTOAUYEeCKOE U HHPOPMALITMOHHOE o0ecriedyeHUue Y4eOHOM NUCIUILINHBI
OcHoBHas nuTeparypa

1. Bepmumnus, B. . Ananutnueckas xumus : yueOnuk / B. Y. Bepmunun, . B.
Bnacosa, 1. A. Hukudoposa. — 3-¢ u3a., crep. — Cankr-IletepOypr : Jlans, 2019. —
428 c¢. — ISBN 978-5-8114-4121-1. — Texkcrt : anexkTpoHHbIi // JIaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/115526 (naTa oGparieHus:
11.11.2020). — Pexxum moctyma: https://e.lanbook.com/book/115526

2. MeTonbl ¥ JOCTHKCHHUSI COBPEMEHHON aHATMTUYCCKONH XUMHH : YUYSOHUK IS
By30B / I'. K. byanukos, B. U. Bepmunun, I'. A. EBTiorun [u ap.] ; nox peaakuuei B. U.
Bepmmnanna. — Cankr-IletepOypr : Jlanb, 2020. — 588 c. — ISBN 978-5-8114-5630-
[.— Tekct : anekTpoHHbIN // JlaHb : 31eKkTpoHHO-OMONMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/152586 (nata obpamenus: 11.11.2020). — Pexum mocryma:
https://e.lanbook.com/book/152586

JlomonHUTEIBHAS TUTEpaATypa

3. llaunesa, E. FO. Xemomerpuka. bazossie monsTus : yaueobnoe nocooue / E. 1O.
[MayneBa. — Cankt-IlerepOypr : Jlanp, 2016. — 160 c. — ISBN 978-5-8114-2301-9. —
Texkcr : anextpoHHbiii / Jlanb : 31ekTpoHHO-OMOMMOTeuHast cucrema. — URL:



https://e.lanbook.com/book/115526
https://e.lanbook.com/book/152586

https://e.lanbook.com/book/90051 (mata oOparienus: 27.01.2021). — Pexxum moctyna:
https://e.lanbook.com/reader/book/90051/

4. llkonsuukoB, E. B. Xumudeckrne MeTOAbI KOJMYECTBEHHOTO aHAIN3a | YI4eOHOe
noco6ue / E. B. lllkonpaukoB, H. B. Muxaiinoa. — Canxt-Ilerepoypr : CIIGIJITY,
2013. — 128 c¢. — ISBN 978-5-9239-0597-7. — Texkcr : anexkTpoHHbli / Jlanp :
ANEKTPOHHO-OMONMMoTeunas cucreMa. — URL: https://e.lanbook.com/book/45590 (nata
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Y4eOHO-MeTOAMYECKAS JIUTEpPaTypa
6. 3epubimkuHa A.A. . Metoauyeckue ykazaHUS K TIPAKTHYECKOW pabdote

«Knaccuueckue Meronpl aHain3a (OCHOBBI TUTPUMETPUH, TPaBUMETPHUM)».- bamakoBo:
BUTU HUAY MU®U, 2021. — B anpobaruu

7. 3epupiiknHa A.A. . Meroguueckue ykazaHUs K MPAKTHYECKOW padoTe
«MeTtposornueckoe obecrieueHue MeToAoB  uccienoBanus. Y.l IlorpemHoctu
u3Mmepenuii.»- banakoso: BUTU HUAY MUOUH, 2020. - B anpobaruu

8. 3epupmukuHa A.A. . MeTtoandeckue yKa3aHUs K IPAKTHYECKOM padote
«Mertposornueckoe obecriedyeHue MeTofioB uccaenosanus. Y.2 ['paxyupoBka (Ha nmpumepe
criekrpodoromeTpun) » - bamakoso: BUTH HUSY MU®DU, 2020. - B anpodarmim

9. 3epupimkuHa A.A. . MeTtoaudeckue ykasaHHs K TPaKTHUECKOH pabdore.
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IIporpammHuoe o0ecnieduenue u MHTepHET-pecypcehI:

1. IIpomecc peanmuzanuu  oOpa30BaTEIBHOM IPOTpaMMbl  TIO0  JTUCITUILIINHE
«MeToibl MCCIeIOBaHUS TEXHOJOTMHW HEOPraHWYECKUX BEIIECTB» B COOTBETCTBUU C
tpedoBanusimu  OC HUAY MUOU obecniedeH HEOOXOJUMBIM  KOMIUIEKTOM
JULEH3UOHHOTO MPOTPAMMHOTO 00ECIIeUeHN S,

2. Ilepeyerr  pecypcoB  WH(DOPMAITMOHHO-TEICKOMMYHUKAIIMOHHONH  CETH
«aTEepHET» HEOOXOAUMBIX JIJIST OCBOSHUSI TUCITUTIINHBI:

http://www.chemspider.com — mopran moncka W WHPOPMAIUU O XHUMHUUYECKUX

COCITUHCHHSIX;
http://www.chem.msu.su/rus - mopTait 2JIeKTPOHHON OMOITMOTEKH IO XHUMHH.

Y4eOHo-MeTOAUYECKME PEKOMEHJALMY ISl CTYAE€HTOB
1. Ykazanus 1y1si IpOCITyIIMBaHUS JIEKIIUIA


https://e.lanbook.com/reader/book/90051/
https://e.lanbook.com/reader/book/45590/#1
https://e.lanbook.com/reader/book/60646/#278
http://www.chemspider.com/
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[lepen HayasoM 3aHATUNA BHUMATEIBHO O3HAKOMUTHCS C Y4YEOHBIM IJIAHOM
MPOBEACHUS JIEKIIMN U CIIMCKOM PEKOMEHAOBAHHOM JIUTEPATYPHI.

Ilepen mocemeHneM OYEPEIHOW JICKUMM OCBEXKWATh B NaMSITA OCHOBHBIE
KOHIIENIIMM MpOHAeHHOTO paHee Marepuana. [loaroroButs npu HEOOXOAUMOCTH
BOIIPOCHI MpenoaaBatento. He Hajo onacaThesi, 4TO BOMPOCH MOTYT OBITh MPOCTHIMH.

Ha gnexkuuu OCHOBHOE€ BHUMaHHE CIlEAyeT YIensaTh He ¢opMylnaM U
MaTeMaTHYECKUM BBIKIAJKaM, & COACPKAHUIO0 M3YyYaE€MbIX BOIPOCOB, ONPEACICHUSIM U
NOCTaHOBKaM 3a/1a4.

B mporiecce n3ydeHus: JEKIIMOHHOTO Kypca HEOOXOJIMMO MO BO3MOKHOCTU YacTO
BO3BpalIaThCS K OCHOBHBIM MOHATHSM U METOJAM pEIIeHHs 3a7ay (37€Ch BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUHN CTYICHTOB).

JKenarenbHO HWCHOJIB30BaTh KOHCIIEKTHI JIEKIIMHA, B KOTOPBIX HCIIOJIb3yETCA
NpUHSTAs MpernojaBaTeieM cucTeMa 0003HauYeHuH.

Jlst 6onee moApoOHOro U3y4eHHs Kypca cieayeT padoTaTh ¢ peKOMEHI0BAaHHBIMU
JIATEPATYPHBIMU UCTOUYHUKAMU U BHOBb MOSIBIISIIOIIMMUCS UCTOYHUKAMM.

2. Yka3zaHus Ui y4acTHs B IPAKTUYECKUX 3aHSITUAX

[lepen mocenieHMEM MPAKTUYECKUX 3AHATHM YSICHUTH TEMY M CaMOCTOSITEIIBHO
W3YYUTh CBSI3AHHBIEC C HEW MOHITUSA U METOJbI PEIICHUS 3a/1a4.

[lepen pemieHueM 3a7a4 aKTUBHO Y4acTBOBAaTh B OOCYXKJICHHH C IPEMNoaBaTeIeM
OCHOBHBIX IIOHSTUN, CBA3aHHBIX C TEMOM IIPAKTUYECKOTO 3aHATHS.

B nponecce peuienus 3a1a4 BECTU JUCKYCCHIO C IPENOAABATEIEM O ITPABUIIBHOCTH
IIPUMEHEHUSI METO/IOB UX PELICHUS.

[To BO3MOKHOCTH CaMOCTOSITEILHO JOBOJAUTH PEIICHUE MPEIIaraeMbiX 3a7ay 10
OKOHYATEJIBHOIO UTOTA.

B KkoOHIE nOpakTUYECKOTO 3aHSATUS TIpU  HEOOXOAUMOCTH BBISICHUTH Yy
MPETNOIABATEIIS HESCHBIE BOIIPOCHI.

OcHOBHBIE pe3yJIbTaThl BHITOJHEHHS pa00OThl HEOOXOAMMO pacrevyararh.

3.YKkazaHus JJ1s1 BBITIOJTHEHUSI CAMOCTOSITEIbHON paOOThI

[TomyuuTs y mnpenojgaBaTrelis 3aJaHUE U CIIMCOK PEKOMEHJOBAaHHOW JIMTEPATYPHI.
N3ydyeHne TeOpeTHYEeCKUX BOIPOCOB  CIEAYET IMPOBOJUTH IO  BO3MOKHOCTHU
CaMOCTOSITENIbHO, HO MPH 3aTPyAHEHUSX 00palliaThCs K MPEernoaBaTeto.

[ToaroToBUTH MUCEMEHHBIN OTUET O MPOJICTaHHON padoTe.

[Ipu BeimosHeHUH GPOHTATBHBIX 3aJJaHUN 0 YCMOTPEHUIO TIpenoaaBaresis padoTa
MOET OBbITh OlleHeHa 0€3 MUChMEHHOTO OTYETa Ha OCHOBE OTBETOB HAa KOHTPOJBHBIC
BOIIPOCHI, MPU YCIIOBUM aKTUBHOM CAaMOCTOSITEILHON pabOTHI.

[ToaAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeToauveckue peKOMEHAALMH ISl IIpenogaBaTesien

1. Ykazanus njist npoBeACHUS JICKLIMI



Ha mnepBoii BBOAHOHM JEKIMHM cAenaTh OOmMMA 0030p coAep)KaHUS Kypca U
OTMETUTh HOBBIE METOJBI M IOAXOJbI K PELICHUIO 3a/ad, PaCCMaTpUBAEMBIX B Kypce,
JIOBECTHU J0 CTYJEHTOB TpeOoBaHUs Kadeapbl, OTBETUTH Ha BOMPOCHI.

[Ipn mOAroToBKE K JIEKIMOHHBIM 3aHATHSIM HEOOXOJUMO MPOAYMAaTh IUJIaH €ro
IPOBEAECHUS, COJECPKAHNE BCTYNUTEIbHON, OCHOBHOM U 3aKJIFOYUTEILHON YaCTH JIEKIUH,
O3HAKOMUTHCSI ¢ HOBMHKAMHM YYEOHOW W METOJMYECKOW JHUTEpaTyphl, MyOJIUKAIUSIMU
NEPUOANYECKOM TeYaTh MO TeME JIEKIMOHHOTO 3aHATHs. [lepen u3mokeHneM TeKyIIero
JEKIIMOHHOTO Marepuaja HalOMHUTh 00 OCHOBHBIX WTOraX, JOCTUTHYTHIX Ha
npeablaymux Jeknusax. C 3Tol Lenplo 3a7aTh HECKOJBKO BOMNPOCOB AyJIUTOPHH H
OCYIIECTBUTH BEIOOPOYHBIN KOHTPOJIb 3HAHUS CTYICHTOB.

B xole NEeKIMOHHOTO 3aHATHUS TpernojaBaTellb JOJKEH Ha3BaTh TeMy, yueOHbIE
BOIIPOCBHI, O3HAKOMMUTH CTYIAEHTOB C NIEPEYHEM OCHOBHOW M JIONOJHUTEIBHOU
JUTEpATYyphl TIO TeMe 3aHsATUsA. PackpeiBas cojepkaHue ydeOHBIX BOMPOCOB,
AKLEHTUPOBAaTh BHUMAHHUE CTYJACHTOB Ha OCHOBHBIX KaTErOPUsIX, SBJICHUIX U MPOLIECCAX,
O0COOEHHOCTSIX UX MpoTeKaHus. PackppiBaTh CYIIHOCTh M COJEPIKAHUE PA3IIUYHBIX TOUYEK
3pEHUS U HaYYHBIX MOJX0JI0B K OOBSICHEHUIO TEX WJIM UHBIX SBJICHUN U MTPOLIECCOB.

Cnengyer apryMeHTUpPOBaHO OOOCHOBaTh COOCTBEHHYIO MO3UIIMIO MO CHOPHBIM
TeopeTnyeckuM Bomnpocam. [IpuBomuTh mnpuMepsl. 3amaBaTh O XOAY H3JIOKEHUS
JIEKIIMOHHOTO MAaTeprajia pUTOPUUECKHE BOIPOCHI U CAMOMY JaBaTh HA HUX OTBET. JTO
CIIOCOOCTBYET aKTHBU3AIMKM MBICIUTEILHON ACSTENBHOCTU CTYICHTOB, MOBBIIMICHUIO HUX
BHUMAaHUS M MHTEpPECAa K MaTrepuaiy JEKIuU, ee conaepxannto. [Ipenogasarens n10mKeH
PYKOBOJUTH pPabOTON CTYACHTOB IO KOHCHEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuara,
MOJYEPKUBATh HEOOXOJUMOCTh OTPAXKEHHSI B KOHCIIEKTAaX OCHOBHBIX IIOJIOKEHHI
M3y4aeMoil TeMbI, 0CO00 BBIJIENSS, KAaTErOpUabHbIN anmnapar. B 3akiounTebHON YacTu
JEKIMH HEeo0X0auMO C(HOpPMYIHpPOBATH OOIIME BBIBOJALI MO TEME, PAaCKpbIBAIOLINE
coliepKaHUe BCEX BOIMPOCOB, MOCTABJIEHHBIX B JEKUUH. OOBSBUTH IJIaH OYEPEAHOIO
MIPAKTAYECKOr0 3aHATHUS, JaTh KPAaTKHE PEKOMEHAAUMH I10 IOATOTOBKE CTYJIEHTOB.
Onpenenute MECTO M BpeMsl KOHCYJBTALIMU CTYAEHTaM, MOKEJIaBIIMM BBICTYIIUTHh C
JoKJIaaMu U pedepaTamu.

Ha nmocnenneit nexuuu yaenuTh BpeMs i1t 0030pa HanboJiee BaKHBIX MOJ0KEHUM,
PacCMOTPEHHBIX B KypCe.

2. YKa3zaHus s IPOBEACHUS IPAKTUYECKUX 3aHATHI

YeTrko 0003HAYUTH TEMY TPAKTUYECKOTO 3aHATHSI.

OO6CyIuTh OCHOBHBIC TTOHSITHUS, CBA3AHHBIE C TEMOM MPAKTUYECKOTO 3aHITHS.

B mpouecce pemenus 3aga4 BECTH AUCKYCCHIO CO CTYAEHTAaMHM O IPaBUJIBHOCTH
MIPUMEHEHUS TEOPETUUECKUX 3HAHUU.

OtmedaTh CTyACHTOB, HanboJiee aKTUBHO YYaCTBYIOUIUX B PEIICHUU 3a7ad U U
IUCKYCCHSIX.

B KOHIIE IPaKTUYECKOTO 3aHATHS 334aTh Ay TUTOPUH HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.YKa3aHus 1o KOHTPOJO CAMOCTOSITENIbHON pabOThI CTY/IEHTOB



[To ycMoTpeHuto mpernoaaBareis 3aJaHUe Ha CaMOCTOSITENBHYIO padOTy MOMKET
OBITh MHIWBUTYTBHBIM UIH (PPOHTAILHBIM.

[Ipn wcnonb30BaHWM WHIWBUAYAJIbHBIX 3aJaHUii TpeOOBAaTh OT CTyJEHTa
MUCbMEHHBIN OTYET O MPOJICIIAHHON padoTe.

[Tpu mpuMeHeHNH (QPOHTAIBHBIX 3aJaHU BECTH KOJUICKTHBHBIC OOCYKICHHS CO
CTYJCHTaMH OCHOBHBIX TEOPETUICCKHX MOJIOKESHUH.

C 1enbio KOHTPOJISI KauecTBa BBITIOJIHEHHSI CAMOCTOSITEIbHOW paboThl TpeOoBaTh
WHIUBHUIyAJIbHBIC OTYETHI (JOMYCTUMO BMECTO THCHBMEHHOTO OTYeTa MPUMEHSTh
WHIUBUTyJIbHBIC KOHTPOJILHBIC BOTIPOCHI).

MarepuajbHO-TeXHUYECKOe odecredeHne Y4eOHoi TCuMIINHbI

JlekIMOHHBIE 3aHATHS TMPOBOAATCS B  CHEIUAIM3UPOBAHHBIX  AyJAUTOPHSIX,
OCHAIIICHHBIX ~ MYJIbTUMEIUNHBIM  oOopymoBanueMm. Jlns  mpoBemeHus  JIEKIUU
UCTIONB3YETCS MYJIbTUMETUIHHBINA KypC JCKITUH, BUICO(PHIbMBI, MAKETHI U TUIAKATHI.

[IpakTueckue 3aHATHS MPOBOASITCS B KOMIIBIOTEPHBIX 3ajlaX, OCHAIIEHHBIX
HeooxoaumbiM [10.

[Iporpamma cocrtaBieHa B cooTBeTcTBUU ¢ TpeboBanusimu OC HUAY MUDU u
y4eOHbIM TUIAaHOM OCHOBHOM 00pa3oBaTeNbHON MpPOrpaMMbl IO  HAIPaBJICHUIO
noarotoBku 18.03.01 «XuMuueckasi TEXHOIOTHUSD.

PaGouyro nmporpaMmy coCTaBHII: IOIIEHT, 3€PHBIIIKHHA A. A.

Peuenzent: nouent, 3yoosa H.I'.

[Iporpamma onmobpena Ha 3acemanuu  YMKH  18.03.01 «Xumuueckas
TEXHOJIOTUSI.

[Ipencenarens yueOHO-MeTOMUecKOM komuccun Yepnora H.M.



