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®opma 00ydeHust
Ounas

banakoBo



Llesb ocBOCHUSI AMCUHUILIIMHBI

[{ens mpemogaBanys AUCIMIUIMHBI COCTOUT B TOJATOTOBKE KBATM(DHUIIMPOBAHHOTO
OakanaBpa HampaieHuss oarotoBku 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 TNMPUOOPETEHHWH HAYYHBIX 3HAHUW U HABBIKOB
paboThI Ha MPUOOpax, YCTAaHOBKAaX U B 00pabOTKE IKCIIEPUMEHTATBHBIX JaHHBIX.

N3yueHne JUCUUTLTAHBI TOJIKHO OCHOBBIBATHCSI Ha CIEAYIOIIUX
PO EeCCUOHANIBHBIX CTaHIapTax:

- 26.001 Crneunanuct mo oOeClneyeHUI0 KOMIUIEKCHOIO KOHTpPOJII IPOMBOJICTBA
HaHOCTPYKTYPUPOBAHHBIX KOMITO3UITUOHHBIX MAaTEPUAJIOB;

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

Mecto aucuuminabl B crpykrype OOII BO

N3yuenne kypca «MeTogpl HCCIEIOBAHHUS TEXHOJOTHMH HEOPraHUYECKHUX
BEIIIECTB» CBSI3aHO C HEOOXOAMMOCTHIO 3HAHUM OCHOB OOIIEH W HEOPraHUYECKOM,
OpraHuyeckoi, (Qu3nuecKoil, KOJUIOUAHOM, aHATIUTUUYECKON XHUMHH, TEOPETUUYECKUX
OCHOB TEXHOJIOTMM HEOpraHuueckux BemiectB, HoBbie nHGOpMAIIMOHHBIE TEXHOJIOTUHU B
poheCCUOHAIBHOM JIeSITETbHOCTH

[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 3HeprocOepexeHre B TEXHOJIOTMU HEOPTaHMYECKUX 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/ICTBA;

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



- A/01.6. TIpoBeaeHue aHanu3a ChIpbs, MOJyGhHaOpPUKATOB U TOTOBOM MPOIYKIIMU
MIPOU3BOICTBA HAHOCTPYKTYPHUPOBAHHBIX KOMITIO3UIIMOHHBIX MATEPUAJIOB;

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

Komnierenuun ody4yaromerocsi, popMupyemMblie B pe3yJibTaTe 0CBOEHHUS IMCUUILINHBI

B mpouecce ocBoeHMs JaHHOW JUCHUIUIMHBL Yy CTyJIeHTa (QOpMHPYIOTCA

CICAYIOIHNEC KOMIICTCHIINH:

— npodecCUOHATbHBIC
Kon
HanmeHoBaHne KOMIIETEHIINN NuaukaTopbl JOCTUKEHUS KOMITETCHITUN
KOMIIETCHITUH
IK-2 CHoco0€eH MCII0JIb30BaTh 3-I1K-2 3HaTh CBOMCTBA XUMHYECKHUX DJIEMEHTOB,
3HaHUE CBONCTB XMMHYCSCKHX COCJIMHEHUH U MaTepUAJIOB HAa UX OCHOBE JJIsI
3JIEMCHTOB, COCAUHCHUH U COOJII0IEHHS TEXHOJIOTHYECKOTO periaMeHTa
MarepuasioB Ha uX ocHoBe Wi | Y-IIK-2 YMeTs ucnonab3oBaTh 3HaHUSI CBOMCTB
pelieHus 3aaa4y XHMUYECKHX 3JIEMCHTOB, COCIMHCHUI U
npodecCHOHATbHON MaTepUaJioB Ha X OCHOBE JJIsI PEIICHUS 3a/1a4 110
eI TEIIbHOCTHU BBIMTYCKY MPOYKIIUU B CTPOTOM COOTBETCTBHH C
TEXHUYCCKUMH TPEOOBaAHUSAMU
B-I1K-2 Bnaners HaBbIKamMu pa3paboTKu
MPEAJIOKEHUS IO KOMIUIEKCHOMY HCIIOJIb30BAHUIO
CBHIPbSl M YTHJIM3ALIUKA OTXOJI0OB TPOU3BOJCTBA
[1K-9 CIOCOOEH MPOBOJUTH AHATH3 3-I1K-9 3Hate TpeGoBaHuUsl, MPEABIBIIEMBIE K

CBIPbsl, MATEPUAJIOB U TOTOBOU
IPOAYKIHMH, OCYIIECTBIIATh
OLICHKY PE3yJIbTaTOB aHAIN3a

Ka4yeCTBY ChIPbsl, OCHOBHBIE, BCIOMOTATEIbHBIE
MaTepuaioB U TOTOBOW MPOIYKLUH IIPU
MPOBEJICHUH aHAJIM30B U OLIEHKU UX PE3YJIbTaTOB
V-IIK-9 YmeTh noarotaBauBaTh UCXOIHOE CHIPHE,
OCHOBHBIE, BCTIOMOT'aTEJIbHbIE MAaTEPUAIIbI 1
TOTOBYIO ITPOAYKIHUIO K IIPOBENCHUIO aHATIM30B
B-ITK-9 Bnaners HaBbIkaMu aHAJIHM3a CHIPbS,
nonygabpuKaToB ¥ TOTOBOM MPOIYKIIUH,
OCYIIIECTBIISITh OLICHKY PE3YJIbTATOB AaHAIN3A

Salla‘-ll’l BOCIIMTAHUSA, PCATUIYEMbIC B pPAMKaX 0CBOCHUA JUCIHUILINHDBI

KYJIBTYpBI IIOUCKA
HECTAHIAPTHBIX HAyYHO-
TEXHUYECKHUX PEIICHUM,

IIOTCHIMAaJIa AUCITUIIIINH
obmenpodeccuoHaIbHOTO
MOJIYJIst JIsI

Ka4yeCTB CTYAEHTOB
MOCPEACTBOM HX

Hcnons3oBanue Bosneuenue B
Hanpasnenue/ Co3nanue ycnoBwit, BOCIIUTATEIbHOIO Pa3HOIUIAHOBYIO
LU o0ecrneunBaroInx MOTeHIKata yueOHoM BHEYUYEOHYIO
JUCITUTLIAHBI NeSITeIbHOCTh
B-19 dbopmupoBanue HayyHoro | 1. Mcmons3oBanue 1. Opranuzanus u
MHUPOBO33pEHUS, BOCIIUTATEIHLHOTO IpoBe/IeHHUE

KOH(epeHIHi ¢ 1enbio
NIOMCKa HECTaHJAPTHBIX
PELIECHHI B XKU3HU

KPUTHYECKOTO dbopmupoBaHus: Hay4HO-TEXHUYECKOTO
OTHOLIEHUS K - IOHWMAHMS OCHOBHBIX cooOmiecTna.
HCCIIE0OBAHUAM MIPUHITUIIOB U CITIOCOO0B 2. Yyactue B IOATOTOBKE
JDKEHAay4YHOTO TOJIKa HAy4YHOTO MO3HAHUS MUpa, | MyOJIuKanui B
pa3BUTHUSA BBICOKOPEUTHUHI OBBIX
HCCIIEI0BATEIBCKUAX pEeLEeH3UPYEMBIX

HAy4YHBIX U3/IaHUSAX.
3. ®opMupoOBaHKE




BOBJICUCHUS B
HCCIIEA0BATENLCKUE
MPOEKTHI IO 00JIaCTIM
Hay4YHBIX HCCJICIOBaHU;

- CIIOCOOHOCTH OTACIATh
HACTOSIINE HAYYHBIC
HCCIICIOBAHUS OT
JHOKEHAYYHBIX ITOCPEICTBOM
MIPOBEJICHUS CO
CTyJICHTaMH CEMUHAPOB,
OTKPBITHIX JICKITUH,
KPYTJIBIX CTOJIOB;

- TBOPYECKOTO U
KPUTHYECKOTO MBIIUICHHUS,
YMEHUS pacCMaTpUBaTh
pa3IMYHbIC UCCIICTIOBAHUS
C DKCIIEPTHOM MO3UITUU
IIOCPEACTBOM OOCYKICHUS
CO CTyJIEHTaMH

KPUTUIECKOTO
MBIIUIEHHS,
MOCPEICTBOM
00CYXICHHS CO
CTYyJICHTaMHU
COBPEMEHHBIX HAY4IHBIX
HCCIIEAOBAHUI U MHBIX
OTKPBITUH NPU
MIPOBEJICHUU KPYTIIBIX
CTOJIOB, CEMUHAPOB,
OTKPBITHIX JICKIHH H JIp.

COBPEMEHHBIX
HUCCIIEIOBAHUN.
B-21 dhopmupoBaHUe 1.Mcnons3oBanue 1. Opranuzanus
CIIOCOOHOCTH U BOCIIMTATEILHOTO HAy4YHOTO IMOAX0/a U
CTpeMJICHHS CIIEIOBaTh B | MOTEHIMANIA JUCIUTLINH yyBcTBa «Bce B oHOM
npodeccun HopMam podecCHOHATLHOTO KOMaHJIe» Yepe3 yJacTHe

IIOBEJICHU,
o0ecreunBaroLIIM
HPaBCTBEHHBIN XapaKTep
TPYLOBOM JEATEIBHOCTH
Y HECIy)KeOHOTO
IIOBEICHUS

MOJYJIsl ISl pa3BUTHS
HaBBIKOB KOMMYHHMKAIINH,
KOMaHAHON paboThI U
JMJIEPCTBA, TBOPUYECKOTO
MHXEHEPHOT'0 MBIIIEHUS,
CTpEMJICHUS CIIel0BaTh B
npoQeCCHOHAIBLHON
JEATEIIBHOCTH HOpMaM
MOBE/ICHUS,
o0ecreunBaroIuM
HPaBCTBEHHBIN XapaKTep
TPYZAOBOM AEATEIBHOCTH U
HEeCTy>KeOHOTO TTOBEACHMUS,
OTBETCTBEHHOCTH 3a
MPUHSTHIE PELICHUS] Yepe3
MOJTOTOBKY IPYMITOBBIX
KYPCOBBIX paloT 1
NPaKTUYECKUX 3a/1aHui,
pelIEHHE KEWCOB,
POXOXKJICHUE PAKTUK U
noarotoBky BKP.
2.Mcnonb3oBaHue
BOCIUTATEIHHOTO
NOTEHIMAaja JUCIUTUINH
npodeccuoHanIbHOTO
MOJTYJIST JUISL:

- (opmupoBaHus
IIPOU3BOJICTBEHHOTO
KOJUJIEKTUBHU3MA B XOJ1€

CTYZICHTOB B IIPOBEJCHUU
KPYTJIbIX CTOJIOB U
CEMHUHAPOB.

2. dopMupoBaHue
BEPTUKAJIbHBIX CBI3EU U
(dbopMaIbHBIX MPABUI
YKU3HH TPU TTPOBEACHUHN
CTYJIEHYECKHUX
KOHKYpPCOB



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

COBMECTHOTI'O PEIICHUS KaK
MOJICJIbHBIX, TAK U
MPaKTUYECKHX 331y, a
TaKXe IyTeM
MOJKPEIUICHUE
panroHaNIbHO-
TEXHOJIOTHYECKUX HABBIKOB
B3aUMO/ICHCTBUS B
MIPOEKTHOM €SI TENbHOCTH
AMOIMOHAIEHBIM

s dexTom ycrenrHoro
B3aUMOJCHCTBU,
OILlYILIEHHUEM POCTa 001en
3¢ (HEeKTHBHOCTH TIpU
pacupeneneHny MPOEeKTHBIX
3a71a4 B COOTBETCTBUU C
CUJIbHBIMU
KOMIIETEHTHOCTHBIMH U
SMOIMOHAJIBHBIMU
CBOMCTBaMH YJICHOB
MIPOEKTHOM IPYIIIbIL.

CTpykTypa u conep:xanue y4eOHOM IUCHUIINHBI
JucuumuimHa TpernofaeTcs CTyJIeHTaM B /-oMm cemectpe. OOmas TpyJaoeMKOCTh
JTHUCIUIIIINHBI COCTABIISIET 3 3a4eTHRIX eauHuIbl, 108 ak. Jaca.

KasiengapHblii J1IaH 04HOH (pOPMBI 00yYeHUSsI

Ne | Ne HaunmenoBanue pasaeia Buabl yueOHoi AtTecra Makcu
P (TemMbl) JUCUMIIIIMHBI JesiTeJIbHOCTH (B Yacax) 11078 MAaJIb-
a e ® ° pasjaena HBIN
3 E = (popma) oa/wLt
hi bl & 2 3a
e = = 2 pazaen
a o | E | & | &

a 3 g ‘S 2|2
=2 = = = ®)
| paznmen
1 1 | OcHoBHEIC TTOHSTHSL. 4 4 16 T 25
Knaccudukanus MeTomaoB. (TMCBEMEHHO)
TpeboBanust Kk MeToAaM I1P (ycTHO 1
aHaJIM3a MUCBEMEHHO)
1 2 | CeKTpoCKOMMYECKHUe 4 4 | 20
METOJTbI aHAJTH3a
Il pasngen
2 2 | CIeKTpOCKOMYECKHUE 4 4 | 20 T 25
METO/IbI aHATN3a (TMCBEMEHHO)
2 3 | TepMudeckue METOIBI 4 4 | 20 | IIP (yctHO
aHanM3a: MUCBEMEHHO)
Bua npomMeKyTOYHON aTTeCTAIINN 108 | 16 16 | 76 3auer 50

CokparieHHOe HAaUMEHOBaHUe (OPM TEKYIIETO KOHTPOJISL U aTTECTAI[UU Pa3/IeIioB:

Oo6o3HaueHne IlosiHOE HAaMMeHOBaHUe
T TectupoBanue
I1P OTyYeT Mo NMpakTHIECKO padboTe




Conep:xanue JJeKIUOHHOT0 Kypca 04Hoii GopMbl 00yueHust

Bcero
4acoB

Ne
JeKINHI

Tema sexuuu. Bonpocekl, oTpadarbiBaemMblie HA
JIEKIIUM

YueoHo-
MeToauYecKoe
odecmeyeHne

4

5

1,3

OcHoBHble mnoHaATHS. Kiaaccupukamuss MeTo10B.
TpeOoBaHMsi K MeTOaM aHAJIM3A

THonamue XUMUYECKO20 ananusa. .Ocnogul
AHaIumuyecKou XUMUU, KayecmeenHbvlil,
KONU4eCmeeHHbll, CMPYKMYpHbIL amanus,
pacnpeoenumenvublil, NPOU3BOOCMBEHHIL AHATU3.
Ilonamue  npobwi-obpasya. I[lpunyun, memoo u
MemoouKka amanuza. dmansl anaiuza (omoop npoowl,
npob nodzomoska, umeperue u np.). Xumuueckue,
Qusuueckue u uzuKO-XUMUUECKUE MemoObl AHAIU3A.
OcHoguble mpebosanus K Memooam OnpeoeneHus.
Tpebosanus K Memooam ananusa —
YY8CMBUMENbHOCb, U3OUPAMENTLHOCIb U NP.)

1-5

57,911

CneKkTpocKOMUYeCKne MeTOIbl AHAJIN3A

Ocnosbl  cnekmpockonuu. AmomHas CneKmpoCcKOnus.
(amomHo-abcopoyuonHas. AMOMHO-IMUCCUOHHAS,
PEHM2eHO8CKas U DNIeKMPOHHAS  CNEeKMPOCKONUSL);
onmu4ecKkast MONEKYIAPHAS CHEeKmMpOCKONUs
(unghpaxpacnas, Vabmpaguonemosas,
pryopecyenmuas cnekmpockonuu). Cyupocms
memooos. Ilpunyun  pabomwvl  npubopa, anaiu3z
pe3yribmamos

1-5

13,15

Tepmuueckue MeTOIbI AHAIN3A

Memoowl uccredosanus u ux Kiaccu@urayusi.

Ionamue kanopumempuu. 3aKOH COXpaHeHUs SHEPUU.
3axon l'ecca. Tennoemxocms Sumponus Ycmpoticmeo
kanopumempa. I pagpuueckuti u ananumuieckuii cnocoo
obpabomxu  pesyremamos  Onpedenenue  meniom
nuasieHuss U azoeo2o npespawjenus — nO KPUBbIM
Haepesanue-oxaaxcoenue. Memoowt TI'A, J[TA u JICK.
Cywynocmoe memooos. Ilpunyun pabomsr npubopa,
AHANU3 Pe3YTbMamos

16

Bcero

IlepedyeHb NpakTHYECKUX 3aHATHH OYHOM (POPMBI 00yYeHUS.

Bcero
YacoB

Ne
3aHATUA

Tema npakTuyeckoro 3aHATHs. 3aJaHus, BOIPOCHI,
oTpadaTbiBaeMble Ha MPAKTUYECKOM 3aHITUH

YyeoHo-
MeETOANYeCcKoe
ob0ecreueHue

2

3

4

5

4

2,4

Kiaccuyeckune MeToabl aHAIN3A

(OCHOBBI THTPUMETPHH, TPABMMETPHH)

OcHosbl mumpumempuu, Memoovl MumpumMempuu 6U0bl
mumposeaHuti, pacuiem kKonyeumpayuu. OcHogwvl
epasumempui, NOHAMUSA 2PABGUMEMPUYECKOL (hopmbl,
ocaxcoaemoti popmwl, mpedoB8aHUs K HUM.
Obpaszosanue ocaoka. IIpumenenue mumpu- u
epasumempuu.

6

6,8

MeTtpoJiornueckoe odoecrneyeHue MeTo10B
ucciaenosanms. Y.1 IorpemnocTn n3mepeHuni




Tonsamue xumuueckot Mempono2uu.
Cucmemamuueckue, cryyaiinvlie NOZPEUIHOCMU,
npomaxu. Abconomnas u OmHOCUMeNbHASA
noegpeuwtnocmu. Bocnpouszeooumocmu, npaguibHOCmy,
cxooumocmy, npeye3uonnocmeo. Hucnennvie
Xapaxkmepucmukuy 80CHpoOU3800UMOCHU; CpeoHee,
noKazameib MOYHOCMU, CMAHOAPMHOE OMKIOHEHUe U

np.

10,12 | Metposornyeckoe ogecrevyeHue MeTo10B

ucciaenopanms. Y.2 I'paxynpoBka (Ha npumepe
cnekTpodoromepun)

Konuuecmeennoe ananus, nousmue KOHYeHMpayuu.
AHnanumuyeckuil cueHa, epadyuposanHas QyHKYus.
Obwas cxema uzmepenus, Abconromuvie u
omuocumenvHvle Memoowl usmeperus. I padyuposka.,
cnocobwl epadyuposku. Cmanoapmmusie 00pas3ybl.
I'paoyuposanuwiii epaghux.

14,16 | TepMuYecKkHe MeTOAbI AHAJIN3A HEOPTAHUIECKUX

BemectB (TT'A, ICK, ATA)

Ocnosvt TT'A, JICK, JITA. Buowl epaguxos.
Yempoticmeo u npunyun pabomei npubopa o
Kaxcooeo suoa ananusa.. Ilonyuenue u oopabomra
9IKCNEPUMEHMATILHBIX OAHHBIX

16

Bcero

3amaHus 11 CAaMOCTOSATEIbLHON Pad0ThI CTYICHTOB OYHOH (pOPMBI 00yYeHUsI

Bcero
Yacos

3aanus, BONPOCHI, VISl CAMOCTOSITEIbHOI0 U3YYCHU S
(3aganus)

YuyeoHo-
METOANYeCcKoe
of0ecreuenue

2

3

4

4

Metoant KOHTPOJIA KadeCTBa MATCpPUAJIOB. Kommexcuas
OLICHKA COCTaBa U CBOMCTB MaTCcpHraJioB

KauecTBeHHass W KOJWYECTBEHHAs OIIEHKA CHIPbEBBIX
MaTepuajoB XHUMHUYECKMMU MeToJaMHu (M0 XUMHYECKUM
peakiusiM). OCHOBHBIE TTPUHITUIIBI BEACHUS METOAMYECKUX
JIOKYMEHTOB

OCHOBHEIC (1)I/ISI/IKO-XI/IMI/I‘~I€CKI/I€ N XUMHYCCKHEC MCETOAbI
HCCJICAJOBAHN HCOPraHNYICCKHUX BCHICCTB

MeTobl ucciieIOBaHUsl CTPYKTYPBI U JUCIIEPCHOTO COCTaBa
BEILIECTB U MATEPUAJIOB

AHanutuyeckue XapPaKTCPUCTHKHU n CTaTUCTHYCCKHEC
OLICHKHN

Knaccuueckue MeToIpl aHaIM3a B AaHAJIUTUYECKON XUMUH.
Tlomenyuomempusl, KOHOyKmomempus

15

CHeKTpoCKOMMYECKUE METO/Ibl aHAIN3a
Hoepnuiti macnumuwiii pezonanc. Macc-cnekmpomempusi.
Memoouvl ananuza, ocHo8anHvle HA PAOUOAKMUBHOCTIU.

17

XpomarorpaguuecKkue MEeTOIbI aHATTN3a

l'azosaa xpomamoepagpus. JKuokocmmuas xpomamozpagus
(6vlcokodppexmusnasn, UOHHAS, MOHKOCIOUHASA, —2elb-
xpomamoepaghus,). Drrouonas xpomamozpaghus.
Couemanue xpomamozpaguu u cnekmpockonuu

18

MarseToXuMHYeCKHEe METO Il aHAIIM3a

1-5




Hamacnuuennocme, HAanps#CeHHOCb, MazHUmHas
gocnpuumyueocms.  Jluamachemusm, — nNapamacHemusM.
Qeppomacnemuszm, aumugpeppomacnemusm. Ilogedenue
gewecmea 60 GHEWHeM MASHUMHOM noe. Ycmpoticmeo

MACHUMHbBLX 6ecos. IIpumenenue 91eKMPOHHO20
napamazHumuoz2o peszounanca . Aoepmuoiii MP
76 Bcero

Oo0Opa3oBare/ibHbIC TEXHOJIOTMH

[Ipn peanuzauuu y4eOHOro MarTepuana Kypca HCIOJB3YIOTCS pPa3jInvHbIe
o0Opa3oBaTeNbHbIE TEXHOJIOTUH, CIIOCOOCTBYIOIIME CO3TAaHHUIO aTMOC(eEepbl CBOOOTHONU U
TBOPYECKOM JUCKYCCHUHM KAaK MEXIy MpernojaBaTeleM M CTyJEeHTaMH, TaKk WU B
cTyaeHueckol rpynmne. Llenasto nmpu 3ToM sBiseTCsl BBIpaOOTKa y CTYAEHTOB HAaBBIKOB U
KOMITETEHIINH, TO3BOJIIOLIMX CAMOCTOSTENIBHO BECTH MCCIIEJOBATENbCKYI0 M HAy4YHO-
[Ie1arorH4ecKyro padbory.

[TpakTHueckast HOArOTOBKA MPHU peain3alii y4eOHON TUCIUILIMHBI OPraHU3yeTCs
MyTEM TMPOBEACHHS  MPAKTUYECKUX  3aHATUM, MPEeAyCMaTpUBAIOIIMX  Y4acTHE
0oOy4aronIMxcsi B BBITOJHEHUHM OTAENIBHBIX 3JEMEHTOB padOT, CBA3aHHBIX C Oyaylen
PO ECCUOHATIBHOM €SI TENBHOCTHIO.

[TpakTHyueckast MOArOTOBKA TaKKe BKJIIOYAET B ceOs 3aHATHSI JIGKIIMOHHOTO THIIA,
KOTOpBIE MpeIyCMaTpUBAIOT IMepefady Y4yeOHOM HHpOpManMu  00ydaromuMcs,
HEOOXOOUMOW JJIi TMOCJENYIOIIEr0 BBIIOJHEHUs paboT, CBA3aHHBIX C Oyaymien
po(hecCHOHABHOM e TENbHOCTBIO.

AyIuTOpHBIE 3aHATHS NPOBOIATCS B BUIE JEKIMM ¢ ucnosib3oBaHnem lIK wu
KOMITBIOTEPHOTO MPOEKTOpa; MPAKTUYECKUX 3aHATHN - ¢ ucnosb3oBaHuem I[IK mpwu
npoBeneHun pacueroB. (CamocTosiTenbHas padoTa CTYJEHTOB MPOBOAMUTCS TMOA
PYKOBOJICTBOM IIPENOJABATENEH, € OKa3aHUEM KOHCYJbTAlMd M IOMOIUM IIpU
MOJIFOTOBKE K KOHTPOJIbHBIM pabOTaM, BHIIOJHEHUH TIOMAIIHUX 3a/1aHui

DOoH/ OLICHOYHBIX CPEACTB

®OoHJ OLEHOYHBIX CPEACTB MO JUCIMIUIMHE OOECIEYMBAET NMPOBEPKY OCBOEHUS
IJIAHUPYEMBIX PE3yIbTaTOB OOy4eHHs (KOMIETEHIIMI U UX WUHIUKATOPOB) MOCPEACTBOM
MEPONPUATHIA TEKYILIEro, PyOeKHOT0 U MPOMEKYTOYHOIO KOHTPOJIS [0 AUCLUILIAHE.

CBs3pb Mexay (QOpMUPYEMBIMH KOMIIETEHLMSIMU M (QOpMaMH KOHTPOJSI HX
OCBOEHMSI MPEJICTABIIEHA B CIEAYIOLIEH TaOInLIe:

Haumenosanue
No Konx n HauMeHOBaHWE HHIUKATOPa HaumenoBanue
KOHTPOJIUPYEMBIX .
/i JIOCTHKEHUS KOMIIETEHLINI OLIEHOYHOT'O CPEACTBA
pa3zienoB (TeMBbI)
Bxo/1HOI KOHTPOJIb
3-11K-2 3HaTh CBOMCTBA XUMHUYECKHUX
3JIEMEHTOB, COEJUHEHNI U MaTEPUAJIOB
Ha UX OCHOBE I COOIIOICHUS Bomnpocel BXogHOTO
1 | BxomgHoit KOHTPOJIB TEXHOJIOTHYECKOTO PErIaMEHTa KOHTPOJIA
3-I1K-9 3uath TpeboBaHus, (TMCBMEHHO)
MPEIBABISIEMBIE K KAYECTBY ChIPbS,
OCHOBHBIE, BCTIOMOTI'aTeJIbHbIE




MaTepHaJIOB ¥ TOTOBOM IIPOLYKLIUU IIPU
[IPOBEACHUH aHAJIM30B U OLIEHKHU UX
pe3ynbTaToOB

ATTecTanus pa3aenoB, TEKYINU KOHTPOJIb YCIIEBAEMOCTH

2 Bce temsl, Bce paznenst | 3-11K-2 3Hath cBOMCTBA XMMHUYECKUX
3JIEMEHTOB, COEIMHEHUI U MaTEPUAJIOB
Ha X OCHOBE JJIs1 COOTIOCHUS
TEXHOJIOTMYECKOT0 perjiaMeHTa

V-IIK-2 YMeTb ucnonb30BaTh 3HAaHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB,
COCIMHEHUH U MaTepHUaJIOB HA UX OCHOBE
JUISL pEeLLIeHUs 3a/1a4 110 BBIILYCKY
MPOJIYKLIUH B CTPOTOM COOTBETCTBUU C
TEXHUYECKUMU TPEOOBAHUSIMU

B-I1K-2 BnageTs HaBbIKaMH pa3paboTKu

TectupoBanue
MPEJIOKEHUS 10 KOMIUIEKCHOMY (MHCHMEHHO)
MCIIOJIb30BAHUIO CHIPS U YTHIIU3AIUU
OTXO0JI0B IIPOU3BOCTBA Orer 1o

3-I1K-9 3nats TpeboBanus,
peIbsBIsieMble K KAUECTBY ChIPbS,
OCHOBHEIE, BCTIOMOTATEIIbHBIE
MaTepuajoB U TOTOBOW MPOIYKIINH MPU
MIPOBEJICHUH aHATTU30B U OIEHKH UX
pe3yNIbTaTOB
V-IIK-9 YMmeTs noaroTaBnuBarh
HCXOJIHOE ChIPhE, OCHOBHBIE,
BCIIOMOTaTeIIbHBIC MATEPHAIIBI U TOTOBYIO
MPOIYKIIHMIO K IPOBEACHUIO aHATTU30B
B-I1K-9 Bnaners HaBbikamMu aHAIHM3a
CBIPBS, MOTY(HaOPUKATOB U TOTOBOM
MPOJYKIIMH, OCYIIECTBISATH OLICHKY
pe3yJIbTaTOB aHAIN3A

ITpomMexxyTouHas arrecranus
3 3auem [1K-2, TIK-9 Bomnpocsl k 3auery
(ycTHO)

OueHo4YHbIE CPeACTBA VISl BXOHOT0 KOHTPOJIs, TEKYIEr0 KOHTPOJISI U
NMPOMEKYTOYHOM aTTecTANUMN (AHHOTALIMS)
Oyenounvle cpedcmea Ol 6XOOHO20 KOHMPOAs TPENCTABISIOT COO0H BOIMPOCHI,

MPaKTUYECKON paboTe
(MMCHMEHHO U YCTHO)

KOTOPBIE 33JIal0TCS CTYJCHTaM B MMCbMEHHOM (popMe. AHHOTAIMSI IPUBEACHA HUXKE.

B kauectBe oyenounozo cpedcmea mexyujeco Konmpoas o4Hou (HopmMbl 00ydeHUs
UCIIOJIB3YIOTCS  OTYET MO MpaKkTHUYecKoW padore  (MUCbMEHHO U YCTHO), TECT
(muceMenHo). OT4YeT MO NPAKTUYECKON padoTe MPEACTaBIAET COOOM BBIMOJTHEHUE
3aJaHUil 0 BapHaHTaM M YCTHYI0 HMX 3allUTy, MPEICTaBJSIOUIYI0 OTBETHl Ha
MOCTaBJIEHHBIE BOMPOCHI MpEnoiaBaTeis no TeMe. Tect nmpeacTaBiser co0oi BOMPOCHI C
HECKOJIbKUMH BapuUaHTaMH OTBETOB. AHHOTAllMM 33JaHUS IO NpaKkTU4Yeckou padoTe,
TecTa MPUBEICHBI HIKE.



B kauecTBe OLIEHOYHOTO CPEJICTBA ammecmayuu paszoeia UCTIONb3yeTCs KOHTPOIIb
utoroB (KUW), koTopeIil mpeacTaBisieT co00H CyMMy PE3yJIbTaTOB OIICHOYHBIX CPENICTB
TEKYLIEr0 KOHTPOJIA.

s npomedsicymounou ammecmayuu TPETYCMOTPEHBI TEOPETHUYECKHUE BONPOCHI,
IPUBEJICHHBIEC HIKE.

[To utoram oOy4eHUs BBICTABIISIETCS 3auent.

IIpumepHbIe BONPOCHI BXOJIHOTI'0 KOHTPOJIA

UTo Takoe KOHLEHTpAlKsl BEIECTBA.

Yro Takoe pacTBOp, U3 KAKMX KOMIIOHEHTOB OH COCTOMUT?

Jlatb onpenienenyne npoueHTHOW KOHIIEHTPAauu

Jaiite onpeneneHne 5K30TEPMUUECKUM peaKIUsIM

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

Gl WIN -

IIpuMepHoe 3a1aHMe 110 IPAKTHYECKOM padoTe

1. O3HaKOMHUTBCSI CO CBOMM AaHAJIW3UPYEMbIM II0KA3aTe€JIEM B COOTBETCTBHUE C
BapUaHTOM, OIpe/eICHHBIM IIpenoaaBarenem (Tadm. 1).

2. O3HaKOMHUTBCS C METOJOM aHaJIM3a JaHHOTO 1OKAa3aTessl, a UMEHHO:
- KakoB IIpesea ero oOHapyXeHHs JAHHBIM METOJAOM (Tabi. (PU3HKO-MEXaHUYECKHX
nokasartesne B coorBeTcTBytoniem 'OCT);
- 3amUcaTth CYIIHOCTh METO/la, C TMOMOIIbI0 KOTOPOTO OIpEAeNsieTCsl JaHHBIA BUJ
MoKa3aTes;
- omMcaTh NPUHLUI paboThl (PoTO3TEKpOKaTopuMeTpa (HAUTH B JIONOJHUTEIBLHOM
JUTEPATYPE);
- KaKoe BelecTBO B BaieM meTose siBisiercs cranaapTHeIM oOpasuom (CO)
- pa3o0paTbCsi C MOCTPOEHHEM TpagyHupoBOYHOro rpaduka. OnpenenuTb, MpU Kakoi
JUTMHE BOJIHBI IPOBOJUTCS H3MEPEHUE;
- BBIIICATh METOAUKY TIPOBEJCHUS SKCIIEPUMEHTA,
- IOCTPOUTDH TPAAYUPOBOYHBIN rpadMK MO JAHHBIM SKCTIEPUMEHTAIBHBIM TOYKam (Talil.
1 cronberny 5) C-koHuentpauusi, D —3amepennas onTuyeckas IUIOTHOCTb. Ilyrem
anMpOKCUMAIUH OIPENIEIUTh €r0 ypaBHEHUE NPSAMOM JIMHUY (CM. NPUMEYaHHE HUXKE).
- pazobpatbcs ¢ 00pabOTKOW pe3yNbTaTOB JKcIepuMeHTa (popMyiy 3amucatb) W,
UCIIONIB3YSl  TPaJyHUpOBOYHBIM  rpaduk, METoAoOM uHmepnoisayuu  (HAXOXKICHHUE
pe3ynbTaTa TyTeM TOJCTAHOBKH  OKCIIEPUMEHTAIBHOTO 3HAYCHHS B H3BECTHYIO
(GYHKIMIO), BEIYMCINTD KOHIIGHTPAIIMA aHAJM3UPYEMOTO BEIECTBA, €CIIM  ONTHYECKas
IJIOTHOCTH ABYX NMapajliebHbIX ONpPEIeIeHUI U3BECTHA U yKa3aHa B Tabi. 1 (cTonber 6)

Tabmura 1
Ne HT/ HanmenoBanue Howmep I'pagynpoBouHBIN | DKClIEpU-MEHTAIIb-
BapH- ONPENEIAEMOTO ITYHKTa rpaduk HBIE 3HAYEHUS
aHTa IIOKa3aTest D
1 2 3 4 5 6
1 I'OCT 2184 Omnpenenenue 7.4 C D D;=0,60025
Kucnora MaccoBOH oMU 0| 0,6000 D,=0,60021
CCpHad KEIIC3a 0101 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
cepHas xKenesa 0,050 | 0,6007
TeXHUYEeCKas | (Kpemkas ImKasa) 0,100 | 0,6013
0,150 | 0,6009
0,200 | 0,6026
0,250 | 0,6030
IIpumepHbIN TECT
Bonpoc Ne 1 | CnekTpanbHble METOABI AHAJIN3a — 3TO METO/bl, OCHOBAHHbIE HA
B3aMMO/IeliCTBUM BELIECTBA ¢ M3JIyYeHHEM:
OtBeT A A) DIEKTPUYECKUM
Otser b b) MarHuTHBIM
Otser B B) panuanuonssiM
Otger I' ') aneKTpOMarHUTHHIM
Bonpoc Ne 2 | OrpunatenbHbIi AeCATUYHBIN JOrapru(M KOHIEHTPALlMi HOHOB BOJ0OPOAA —
3TO NMOKAa3aTeJIb
OtBer A pH
Otser b pK
Otser B IIPEJIOMIICHUS
Otser I W3JIy4eHUS
Bonpoc Ne 3 | MosisipHasi KOHHEHTPANUA MOKa3bIBAET
OtBet A CKOJIBKO MOJIb BEIIIECTBA PACTBOPEHO B 1 JI pacTBOpa
Otser b CKOJIBKO rpaMM BEUIECTBA PaCTBOPEHO B 1 J1 pacTBOpa
Otger B CKOJIBKO TpaMM 3KBHBAJICHTOB BEIIECTBA pACTBOPEHO B 1 J1 pacTBOpa
Otger I' Cxkounbko rpamMMm BeniecTBa pactBopeHo B 100 r pactBopa
Bonpoc Ne 4 | BoiGepuTe npu6op cneKTpaaibHOr0 MeTo/1a aHAJIN3A
OtBetr A CEeKTpoOoTOMETP
Otser b npuOOp JUIsl ONpeIeIeHUs] TEMIIEPaTyphl IIABICHUS
Otser B TEPMOCKaH
Otser I xpomarorpad
Bonpoc Ne S | BoiOepuTe ocHOBHOE 000py/a0BaHue 1Jisi THATPUMETPUYECKUX METO/10B
aHaJIM3a (YKAKHTE HECKOJIbKO)
OtBetr A broperka, koHn4ecKas Kojada
Otser b ABTOMAaTHUYECKHUI TUTPATOP
Otser B TEPMOCKaH
Otger I' xpomarorpad
Bonpoc Ne 6 | CkoJbko rpamMm BemecTBa cogepxutcsi B 100r 10 %-ro pacropa
OtBet A 10
Otser b 20
Otsetr B 30
Otser I' 40
Chnucok TCOPETHYECCKHUX BOIIPOCOB K 3a4€Ty
1 ITonsiTe xumuueckoro ananmsa. Ilponecc ananmsza
2 Knaccudukanmst metonoB ananu3a. Kpurepun Ka4eCTBEHHOTO aHAIN3a

3 Knaccudukanus konnuecTBeHHbBIX METO/I0B aHaiu3a. Kputepun KonnyecTBeHHOTO

aHaJIM3a




4 TpeboBaHMs K METOJIaM aHAIH3a

5 Tepmuueckue Meroipl aHanu3a. TepMuyeckre XapaKTEpUCTUKH MaTepHaJIOB

6 TepMorpaBumeTpuueckuii MeTo aHanu3a. CymHOCTh MeToAA. Y CTPOMCTBO U IPUHLIUIT
paboThl mpubopa.

7 TepMuueckue METOIbI aHANIM3a. TepMorpaBUMeTpUUECKrid METOI aHan3a. KauecTBeHHBIM
aHayu3

8 TepMuueckue MeTobl aHaINU3a. TepMOrpaBUMETPUUECKUM METO/T aHAJIN3A.
KonuyecTBeHHBIN aHAIIN3

9 Tepmudeckue Meroasl aHanu3a. TepmorpaBuMerpudeckuid Mero ananmsa. Meron JITT

10 Huddepennmanbupiii TepMudeckuii anainu3. CyniHOCTh METOa. Y CTPONCTBO M MPUHIIHIT
paboTsl iprbdopa.

11 Juddepennmansupii TepMudeckuii ananu3. Onpenensembie napamerpsl. Kpusas JITA.

12 Huddepennmanbras ckaHupyroas kagopumerpust. CyIHOCTh METO1a. Y CTPOHCTBO U
npuHIUn padotsl npubopa. OnpeensemMble mapamMmeTphbl

13 | CnektpanbHble MeToAb! aHanu3a. Knaccudukanust MetooB. THUIbl CHEKTPOMETPOB

14 CriekTpasibHBIE METO/IBI aHATTN3a. DJICKTPOMATHUTHBIHN CIIEKTp, IBOMCTBEHHAS TIPUPOJIA
CBETa

15 CnexTpanbHble METOIbI aHajm3a. BomHOBEIE cBoiicTBa cBeTa. Ilokaszarens mpenoMiIeHusI.
Hucnepcus. Pedpakromerpus. Paccesnue certa.

16 | CoexTpanbHble METOABI aHanKM3a. KopmycKylsipHbIE CBOMCTBA CBETA. Y paBHEHHE
OlHmreiina. IornoneHyre U MCIycKaHue U3J1y4eHust

17 AOcopOIMOHHAs CIIEKTPOCKOIHs. Buapl. 3aKOH MOTJIONIECHUS CBETA

18 | AGcopOunonHas MOJEKYJsIpHAs CIIEeKTpOCKonHA. [[puHIMNanbpHas cxema ClieKTpoMeTpa.
Buipl HCTOUHUKOB M3JTyYEHHUSI

19 | AGcopOunonHas MOJEKYIsIpHAs crieKTpocKonus. [I[puHIMIIanbpHas cxemMa CIeKTPOMETpa.
MoHoxpomartopsl U cBeTopmIbTpbl. CxeMa MOHOXpOMaTOpa

20 | ABcopOunoHHAsE MOJIEKYJIsIpHAs CIeKTpocKonHs. [puHIMNuanbpHas cxema CrieKTpoMeTpa.
Cocyapl Juisl paCTBOPOB, IPUEMHUKH U3ITY4EHUs

21 AOGCcopOIIOHHAsT MOJIEKYJISIPHASL CHEKTPOCKOITHUS. 3aKOH TOTJIOIIECHHSI CBETa, OCHOBBI
KOJINYECTBEHHOT'0 aHaJIM3a

21 AOGcopOnroHHas aTOMHAs CIICKTPOCKOIHS. 3aKOH IMOTJIOIICHUSI CBETa, OCHOBBI
KOJIMYECTBEHHOTO aHaJIN3a

22 AGcopburonHas aToMHas ciektpockonus. [lpumenenue. [lpuHuunuansHas cxema
aTOMHO-a0COPOLIMOHHOTO CIIEKTPOMETPA.

23 | AGcopburoHHAas aTOMHasl CIEKTPOCKONHUs. Buibl aToMu3aTopos

[To utoram oOy4eHUs BBICTABIISIETCS 3auen.

Ikaabl oueHKH 00pa30BaATEJIbHBIX J10CTHKEHU I
IIIkaJia OlleHKH BXOJAHOT0 KOHTPOJIfl, 0TYETA 0 MPAKTH4YeCKoil padore:
3aureHo: 3a1aHNEe BBINOJHEHO BEPHO, CIAHO B YCTAHOBJIEHHBIE CPOKHU

He 3auteno: 3amaHue HE BBINOJHEHO, BBIMOJHEHO C OIIMOKaMHU, KOTOpBIE

TpeOyeTcsl UCIIPaBUTh, UIIU CIAHO MOCJIE YCTAHOBIEHHOIO CPOKA

IlIkasna ouneHkH TecTa (OIICHUBACTCS B MPOICHTAX):

IIpoueHTsl TpeGoBanus K 3HAHUAM

100-85

OTBeTHl Ha NOCTABJICHHBIE BOIIPOCHI IOJIHBIE, YETKHUE W Pa3BepHyThIE. Pemenns
3a/1a4 JIOTUYHBI, JOKA3aTeNbHbl U IEMOHCTPUPYIOT aHAIUTUYECKUE U TBOPUECKHE
CITOCOOHOCTH CTY/ICHTA.




84-70 JlatoTcs IOJHBIE OTBETHI HA MIOCTABJIEHHbBIE BONPOCH. [I0ka3aHO ymMeHUE BBIIEISTh
IIPUYMHHO-CICACTBEHHbIE  CBsi3W.  Ilpy  pemieHmm  3a7ad JOIYILEHBI
HE3HAYUTENbHbIE OMIMOKH, MCIPABICHHBIE C MOMOIIBIO «HABOJSIINX)» BOIPOCOB
IIpenoaaBaTels.

69-60 OTBeThl Ha BONPOCHI U PEIICHUS MOCTABJICHHBIX 3a/Ja4 HEJIOCTATOYHO IOJIHBIE.
Jloruka W mMoCIJIeI0BaTeNIbHOCTh B PEIICHUH 3aj]]ad MMEIOT HapymieHus. B oTBeTax
OTCYTCTBYIOT BBIBOJIBI.

Ounenkn B Oaiax BBICUMTBHIBAIOTCS IYT€M IPOU3BEACHUS BEJIMYHUHBI
BBICTABJICHHOTO TIPOIIEHTa JJI1 KOHKPETHOTO BHJA TEKYIIEro KOHTPOJISI Ha
peABaPUTEILHO BBIJCICHHOE IS HETO KOJWYECTBO 0asuIoB (B Mpeaeiax pasjena).

IlIkana oneHUBAHUSA CTYJAE€HTA HA 3a4eTe MO AUCIHUIJINHE
«MeToapl HCCIETOBAHHUS:

baaabl | Ounenka (6aaa
(uTOroBoii | 3a oTBET Ha
pPEUTUHIOBOM 3auere)
OIICHKH)

TpeOoBaHMs K 3HAHUAM

— OLieHKa «3a4TE€HO» €CJIM OH UMEET 3HaHMsI OCHOBHOI'O MaTepuaa,
€cIM  OH  IPOYHO  yCBOWJI  IPOTPpaMMHBIA  MaTepuall,
IIOCJIEZI0BATEIBHO, YETKO U JIOTHYECKU CTPOMHO €ro M3Jaraer ero
«3aumeHoy | Ha 3a4eTe, BIIAJCET HEOOXOJMMBIMM HaBBIKAMU M INpUEMaMHU HX
- 35 6annoé | BBIIOJIHEHUS, yMEET TECHO YBSI3bIBaTh TEOPUIO C MPAKTHUKON

— Y4eOHble JOCTUKEHHSI B CEMECTPOBBIN MEPUOJ U PE3yIbTaTaMu
PYOEKHOTO KOHTPOJIS JIEMOHCTPUPYIOT JIOCTaTOYHYIO CTElEHb
OBJIAJICHHS] IPOIPAMMHBIM MaTE€PHAJIOM.

100-65

—OrneHka «HE 3a4TEHO» BBICTABISACTCA CTYICHTY, KOTOpBIA HeE
3HAET 3HAYUTEIHHON YacTH MPOrpaMMHOIO Marepuala, JOMyCKaeT
CyliecTBeHHble OmMOKH. Kak mpaBmiio, OIleHKa «HE 3a4TEHO»
64-0 «He 3aumeHOoy| CTABUTCS CTYJEHTaM, KOTOpble HE MOIYT MIPOJOJIKUTH OOyueHHe
- 0 6annos | 0e3 NOMOTHUTEIBHBIX 3aHATHI 110 COOTBETCTBYIOILIEH THUCIUILIMHE.
— Y4ueOHble JOCTHXKEHHsSI B CEMECTPOBBII MEpUOJl U pe3ylbTaTaMu
PYOEKHOTO KOHTPOJISL JEMOHCTPHPOBAIM HE BBICOKYIO CTENEHb
OBJIQ/ICHUS TIPOTPAMMHBIM MAaTE€PHAIOM I10 MHHUMAJIBHOM TIJTaHKE.

WtoroBasi oOlleHKAa BBICTABJISIETCS TMyTeM IMEpeBoja HaOpaHHBIX OalioB B
COOTBETCTBHH CO CIICTYIOIIEH TaOIUIICH:

O1eHKa 110 5-0a/IEHOI MIKAJIE Loz BT 55 PREH I o Onenka ECTS
DK3aMEH

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

3 «wo 65-69
«Y008IeMBOPUMETLHOY 60-64 E
2 — «Hey0081emeopUmMeIbHOY Menee 60 F
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6. 3epupimkuHa A.A. . Meroanueckue yKazaHHWs K TPAKTUYECKOW pabote
«Knaccuueckue meTonpl aHain3a (OCHOBBI THUTPUMETPHUH, TpaBUMETpUHU)».- banakoso:
BUTU HUAY MUDU, 2021. — B anpobanuu

7. 3epubimkuHa A.A. . Meroguveckue ykazaHUsS K TPAKTHUYECKOW padoTe
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Y4eOHO-MeTOAUYECKHE PEKOMEHAALMY ISl CTYACHTOB

1. Yka3anus 11 npoCIyIIMBaHUS JIEKIAN

[lepen HayasioM 3aHATHN BHUMATEIBHO O3HAKOMHTHCS C YYEOHBIM IUIAHOM
IPOBEACHMS JIEKIUI U CIIUCKOM PEKOMEHJOBaHHOM JINTEPATYpBhI.

[lepen mnocelmIeHHEM OYEPEAHOW JIEKIIMM OCBEXUTh B IIAMATH OCHOBHBIE
KOHLENIMY MpPONUJEHHOrO paHee Marepuana. lloaroroButrs npu HEOOXOJUMOCTH
BOIPOCHI IIpenojaBarento. He Hago onacaThCsi, 4TO BOIPOCHI MOTYT OBITh POCTBIMH.

Ha gexkuuu OCHOBHOE€ BHUMAaHHE CIEAyeT YIensaTh He QopMylaM U
MaTE€MaTUYECKUM BBIKJIAJIKaM, & COJAEP>KAHUIO M3y4aeMbIX BOIIPOCOB, ONPEIEICHUSIM U
IIOCTAaHOBKAM 3a]1a4.

B npouecce n3ydeHus JIEKIIMOHHOTO Kypca HEOOXOJMMO IO BO3MOXHOCTU YacTO
BO3BPAILATHCA K OCHOBHBIM IIOHATHSAM M METOJAaM peleHus 3ajad (31ech BO3MOXKEH
BbIOOPOYHBIN KOHTPOJIb 3HAHUHN CTYIECHTOB).

KenaTenbHO UCHOJIB30BaTh KOHCHEKTHI JEKLUHMA, B KOTOPBIX MCHOJIb3YyETCS
MpUHSATAs MPenoaBareseM cucteMa 0003HauYEHUH.

Jliia Oosiee moApOoOHOT0O M3Y4YEHHs Kypca ClelyeT padoTaTh ¢ pEKOMEHI0BAaHHBIMU
JUTEPATYPHBIMH UCTOYHUKAMHU U BHOBb MOSBIISIOIIMMUCS UCTOYHUKAMM.

2. YKa3aHus U1 y4acTus B IPAKTHYECKUX 3aAHITHUAX

[lepen mocemeHneM NPAKTUYECKUX 3aHATHU YSACHUTh TEMY M CaMOCTOSITEIIBHO
W3YYUTh CBA3aHHBIE C HEW MTOHATHUS U METO/IbI PELICHUS 3a4a4.

[lepen pemieHneM 3a1ay aKTUBHO y4acTBOBaTh B OOCYXKIEHHUH C IpernojaBaTesieM
OCHOBHBIX MOHATH, CBSI3aHHBIX C TEMOM MPAKTUUYECKOTO 3aHSATHUA.

B mpouecce pemenus 3a1a4d BECTH IUCKYCCHUIO C MPENOAaBATEIEM O IPAaBUIIbHOCTH
MPUMEHEHUSI METO/IOB UX PEILICHUS.

[Io BO3MOKHOCTH CaMOCTOSITEJILHO JOBOJWUTH PEIICHHME MPEAJIaraéMbIX 3a1ad 10
OKOHYATEJIbHOTO UTOTA.

B koHIE mnpakTH4YECKOro 3aHATUS TPU  HEOOXOJUMOCTU BBIICHUTH Yy
IIPENOIaBaATENSI HEACHBIE BOIPOCHI.

OcCHOBHBIE pe3yJIbTaThl BHITOJIHEHHS pa0OThl HEOOXOAMMO paclevararh.

3.YKkazaHus JJ1s1 BBINOJHEHUSI CAMOCTOSITEIbHON paOOThI


http://www.chemspider.com/
http://www.chem.msu.su/rus

[lonyuuTs y mpemnojaBaresnsi 3aJlaHde U CIUCOK PEKOMEHJIOBAHHOW JIMTEPATYpPHI.
N3yueHne TEOPETUYECKUX BOMNPOCOB  CIEAYET MPOBOAMTH IO  BO3MOXHOCTH
CaMOCTOSITENIbHO, HO MPH 3aTPYAHEHUIX 00paIIaThCs K MPENoaaBaTelio.

[ToArOTOBUTH MUCHMEHHBIN OTYET O MPOJICTAaHHOU padoTe.

[Ipu BbIMOMHEHNH PPOHTANTBHBIX 3aJIaHUN 110 YCMOTPEHHUIO MpernoaBaress padora
MOXXET OBITh OlICHeHa 0€3 MUCHhMEHHOTO OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJBbHBIC
BOIIPOCHI, IPU YCIIOBUU aKTUBHOM CAMOCTOSITEILHOU PabOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.

Meroanuyeckue peKOMEeHIALNH JJIS IpenogaBareJsiei

1. Yka3anus 11 npoBeAeHUs JIEKIUN

Ha mnepBoil BBOJHON JEKIMHM cAenaTh OOMIMA 0030p COAEpKaHUS Kypca U
OTMETHTh HOBBIE METOJbl U MOJAXOJbl K PEIICHHIO 3a]ay, pacCMaTpUBAaEMbIX B Kypce,
JIOBECTH JI0 CTYJIEHTOB TpeOoBaHuUs Kadeapbl, OTBETUTH Ha BOIIPOCHI.

[Ipn moaroroBke K JIEKIIMOHHBIM 3aHATHSIM HEOOXOJUMO MPOAYMaTh IUJIaH €ro
MIPOBEJICHUSI, COJIEPKAHUE BCTYNUTEIbHONW, OCHOBHOW M 3aKIIOYUTEIbHON YaCTH JIEKIIUH,
03HAKOMUTBHCSI C HOBUHKAMHU y4e€OHOW W METOAUYECKOW JIUTepaTyphl, MyOJHKaIUSIMU
MEPUOINYECKON MeYaTH MO TeME JIEKIIMOHHOTO 3aHATHs. llepen n3noxeHueM TeKyIero
JEKIIMOHHOTO MaTephajia HalmOMHUTb OO0 OCHOBHBIX UTOTaX, JOCTUTHYTBHIX Ha
npeablaymux Jeknusax. C 3Tol Lenplo 3a7aTh HECKOJBKO BOMPOCOB ayJIUTOPHH H
OCYIIECTBUTH BHIOOPOUHBIN KOHTPOJIb 3HAHUS CTYCHTOB.

B xoze JIEeKIIMOHHOTO 3aHATUS MperojaBaTelb JOHKEH Ha3BaTh TeMy, y4eOHbIE
BOIIPOCHI, O3HAKOMHUTH CTYIJEHTOB C TIEPEYHEM OCHOBHOW M JIONOJHUTEIbHOU
JUTEpATYphl 1O TeMme 3aHATUA. PackpeiBas cojepkaHue ydeOHBIX BOIPOCOB,
aKIIEHTUPOBATh BHUMAHHUE CTYJCHTOB Ha OCHOBHBIX KaTErOpUsIX, SIBJICHUSAX U Mpolieccax,
O0COOEHHOCTSIX UX MpOTeKaHus. PackpbIBaTh CyIIHOCTh M COAECPKAHUE PA3IIUYHBIX TOUYEK
3pEeHUS U HAYYHBIX MOJAX0I0B K OOBSICHEHHUIO T€X UJIU UHBIX SIBJICHUN U MPOIECCOB.

Crnenyer apryMeHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO MO3HUIUIO MO CIIOPHBIM
TeopeTnyeckuM Bompocam. IlpuBoauTh mnpuMepsl. 3anaBaTh MO XOAY H3JIOKEHUS
JIEKIIMOHHOTO MaTepuajia pUTOPUUYECKUE BOIPOCHl U CAMOMY JaBaTh HA HUX OTBET. DTO
CIIOCOOCTBYET aKTHBHU3AIMKU MBICIUTEILHON JESITEIBHOCTH CTYACHTOB, TOBBIIIEHUIO MX
BHMMaHHS U MHTEpeca K Marepuaiy JEeKLUHH, ee coiepkanuto. [IpenogaBarens A0HKEH
PYKOBOJIUTH pPabOTONl CTYAEHTOB IO KOHCHEKTUPOBAHUIO JEKLUHOHHOTO MaTepuana,
MOJYEPKUBATh HEOOXOJIUMOCTh OTPAKEHUSI B KOHCIEKTaX OCHOBHBIX IOJOKCHUN
M3y4aeMoil TeMbI, 0CO00 BBIJIETISIS, KATETOPHANIbHBIN anmapar. B 3akirounTebHON YacTu
JEKIMA HEo0XoauMo CchOPMYIHpPOBATh OOIIME BBIBOJALI MO TEME, PACKPBIBAIOIINE
coJiepKaHUE BCEX BOIMPOCOB, MOCTaBIEHHBIX B JeKIHUH. OOBSBUTH IJIAH OYEPEITHOTO
MPAKTUYECKOTO 3aHATHUA, JaTh KpaTKUE PEKOMEHAAIlMU IO MOATOTOBKE CTYIEHTOB.
OnpenenuTh MECTO U BpeMsl KOHCYJbTAIIMU CTYJEHTaM, MOXKEJIaBIIUM BBICTYIIUTH C
JoKJIaiaMu U pedepaTamu.



Ha nocnenneit nekuuu yaeauTs Bpems 17151 0030pa HanboJsee BaXKHbIX MOJI0KEHHH,
PacCMOTPEHHBIX B Kypce.

2. YKa3aHus 1S IPOBEICHUS MPAKTUYECKUX 3aHATHI

YeTko 0003HAYUTH TEMY MPAKTUUECKOTO 3aHSITHS.

OOcyauTh OCHOBHBIE MOHATHS, CBSI3aHHBIE C TEMON MPAKTUUECKOTO 3aHATUS.

B mpouecce pemienus 3aga4 BECTH AUCKYCCUIO CO CTYJEHTAMM O MPAaBHIIBHOCTH
IPUMEHEHUS TEOPETUUECKUX 3HAHUU.

OTmeuaTh CTYAEHTOB, HauboOJiee aKTUBHO YYAaCTBYIOLIUX B PELICHUM 3a1a4 U U
JTUCKYCCHSIX.

B KOHIIE MPaKTHYECKOr0 3aHATHS 331aTh Ay JMTOPUH HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.Yka3zaHusi 10 KOHTPOJIIO CAMOCTOSITEIbHOM paOOThI CTYIEHTOB

[To ycmoTpeHuto npenopaBatens 33JaHUE HAa CaMOCTOSATENbHYIO PabOTy MOXKET
OBITh MH/IMBUTyAJIbHBIM U (PPOHTAIIBHBIM.

[Ipy wucnonb30BaHMM MHIMBUIYANBHBIX 3a7aHUil TpeOoBaThb OT CTYyJAEHTA
MUCBbMEHHBIN OTUYET O IPOJEIaHHON padoTe.

[Ipyn npuMeHeHnHn (PPOHTAIBHBIX 3aJAHUN BECTH KOJUIEKTUBHBIE OOCYKIIEHUS CO
CTYJI€HTaMH OCHOBHBIX TEOPETUYECKUX TOJTOKECHHI.

C 1enbro KOHTPOJISI KauecTBa BBINIOJIHEHUSI CAMOCTOSITENIbHOW pabOThl TpeOOBaTh
WHIUBUyaJIbHBIE OTYETHl (JAOMYCTUMO BMECTO ITMCBMEHHOTO OTYETa IPUMEHATH
MHAVBUAYaJIbHBIE KOHTPOJIbHBIE BOIIPOCHI).

MarepuajibHO-TeXHHYeCKOe o0ecreyeHue y4eOHOoM M CUMIINHBI

JIeKIMOHHBIE 3aHATHA MPOBOAATCS B  CHEUUAIM3UPOBAHHBIX AyIUTOPHSIX,
OCHAILIEHHBIX  MYJIbTUMEIUNHBIM  OOOpyaoBaHWeM. [[ns mpoBeneHus  JEKLIHUH
UCIIOJIb3YETCSl MYJbTUMEIUNHBIN KypC JEKLIHMA, BU1€0(UIbMbI, MAKETHI U MJIAKATHI.

[IpakTueckue 3aHATHS TMPOBOAITCS B KOMIIBIOTEPHBIX 3ajlaX, OCHALIEHHBIX
HeoOxoauMbIM [10.

[Iporpamma cocrtaBieHa B cooTBeTcTBUU ¢ TpeboBanmssmu OC HUAY MUDU u
y4eOHBIM IUTAHOM OCHOBHOHM 00pa3oBaTeIbHON IIpOrpaMMbl 110  HAIMPAaBJICHUIO
noarotoBku 18.03.01 «XuMuueckas TEXHOIOTHSY .

Pabouyro nmporpammy coctaBuil @ JOLIEHT, 3EpHBIIIKNHA A. A.

Penenzent e nomeHt, 3yoosa H.T'.

[Tporpamma onoOpena Ha 3acenann Y MKH 18.03.01 «Xumudeckasi TEXHOJIOTHS
ot 15.11.2021 rona, mpoTtoxon Ne 2.
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