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s npenogaBaHus QU CHUNINHBI

CoctouT B TMOATOTOBKE KBaJU(PHUIIMPOBAHHOTO OakajiaBpa HaIpaBJICHUS
nmoarotoBk 18.03.01 «Xumuueckass TEXHOJIOTHS», 3HAIOIIETO OCHOBHBIC Oa30BBIE
aHAJIUTUYECKUE METOIbl MCCIICIOBAHUS HEOPTaHMYECKUX BEIIECTB U MaTepUalioB,
BJIQJICIONIETO KJIACCUYECKUMH M COBPEMEHHBIMU KOMIUJIEKCAMU METOJUK OLICHKHU
BEIIIECTB U MAaTEpPUAJIOB, a TAKXKE BJIAICIONIETO MPUOOPHO-aHATUTUIECKUMU HABBIKAMU.

3agauu U3y4eHUsl JUCHUILINHBI:

- PacCMOTPEHHE TEOPETUUYECKUX OCHOB, BO3MOXKHOCTEM M 00JIaCTH NMPUMEHEHHUS
BOKHEUIIINX METOJIOB UCCIICIOBAHUS HEOPTaHUUYECKUX BEILIECCTB,;

- J1aTh MpeJacTaBicHUE O (U3UKO-XUMHUECKHX IIpolleccax, JIeXKaldX B OCHOBE
H3Yy4aeMbIX METOJIOB;

- pa3BUTh CaMOCTOSITEJILHOCTh B MPHUOOPETEHHM HAay4YHBIX 3HAHUN M HaBBIKOB
paboThl Ha MpUOOpax, YCTAHOBKAX U B 00pa0OTKE KCIIEPUMEHTATBHBIX TAHHBIX.

N3yuenue JTUCIIUTUINHBI TOJIKHO OCHOBBIBATHCS Ha CIEAYIOIIUX
po(EeCCUOHANIBHBIX CTaHIapTax:

- 26.001 Cnenuamuct mo 0o0eCHeYeHHI0 KOMIUIEKCHOTO KOHTPOJS MPOUBOJICTBA
HAHOCTPYKTYPUPOBAHHBIX KOMIO3UIITMOHHBIX MAaTEPHUAJIOB;

- 26.004 Cneuuamuct mo MPOMU3BOJCTBY BOJOKHHUCTBIX HAHOCTPYKTYPHUPOBAHBIX
KOMIIO3UIIMOHHBIX MaTE€pPUaJIOB.

MecTto nucuuminnbl B ctpykrype OOII BO

N3yuenne kypca «CoBpeMEHHbBIE METO/Ibl UCCIIEAOBAHUS MAaTEPUATIOB U BEIIECTBY
CBA3aHO C HEOOXOJUMOCTBIO 3HAHHWU OCHOB OOIIEH M HEOPTraHWYECKOH, OPraHuYeCcKOH,
(hU3UIECKOM, KOJJIOMTHOM, aHAIMTUYECKON XUMHH, TCOPETUUSCKUX OCHOB TEXHOJIOTHUHU
HeopraHnveckux BeriecTB, HoBbie mHGDOpMAIIMOHHBIE TEXHOJIOTUH B TTPO(GECCHOHAIBHON
JIeSITCIbHOCTH

[TonyyeHHBIC 3HAHMS IO JUCHUIUIMHE TOTPEOYIOTCS JUIS M3YUYCHHS CIICIHAIBHBIX
XAMHAYCECKUX WY TEXHOJIOTMYECKHUX JUCIMININH TaKUX KaK:

- XUMUYECKasi TEXHOJIOTUS HEOPraHWYECKUX BEIIEeCTB. TEXHOJOTHS Cephbl U CEPHOMN
KHCJIOTHI,

- TEXHOJIOTHS CBSA3aHHOTO a30Ta;

- pecypco- 1 3HeprocoepekeHNe B TEXHOJIOTHHA HEOPTaHUYECKUX BEIECTB;

- KpUOTE€HHbBIE TEXHOJIOTUM U TIP..

[locne w3ydeHUs JUCHUIUIAHBI BBIMTYCKHUKHA JOJDKHBI OBITh TOTOBBI K
BBITIOJTHEHUIO CIEAYIOIINX TPYAOBBIX (PYHKIIHIA:

- A/06.6. Pa3paboTka npeasioxKeH!il 10 KOMIUIEKCHOMY HCIOJIb30BAaHUIO CHIPbS U
YTUJIU3AIUU OTXOI0B IPOU3BO/ICTBA;

- D/01.6. CoBepuieHCTBOBaHHWE TEXHOJIOTHH, MEXaHW3aIlMs W aBTOMATH3aIlHs
MPOM3BOJICTBEHHBIX MPOIIECCOB.



- A/01.6. IlpoBenenue aHamm3a ChIpbs, MOIy(PaOPUKATOB M TOTOBOM MPOIYKIIHH
MPOU3BOJICTBA HAHOCTPYKTYPUPOBAHHBIX KOMITIO3UIIMOHHBIX MAaTEPUATIOB;

- B/02.6. IlpoBeneHue SKCIEpTU3bl TEXHUYECKUX IOKYMEHTOB IPOM3BOJCTBA
HAHOCTPYKTYPUPOBAHHBIX  KOMIIO3UIIMOHHBIX ~ MaTepuajioB  HAa  COOTBETCTBHUE
TpeOOBaHUSM BHYTPEHHETO PHIHKA U SKCIIOPTHBIM TPEOOBAHUSIM.

Komnerenuun odyuaromerocsi, gopmupyembie B pe3y/ibTaTe 0CBOCHUS JUCHUILIMHBI

B nmnpomecce ocBoeHHS JaHHOW JUCHUIUIMHBI y CTyACHTa (POPMUPYIOTCS

CIeaAyromue KOMIICTCHI UM

— HpO(I)eCCI/IOHaJIBHBIC
Kon
HanmeHoBaHMe KOMIETEHIMU WNHaukaTophl 1OCTUKEHUS KOMITETEHLIUH
KOMITETCHIIUH
[IK-2 CIoco0€eH UCIO0Ib30BaTh 3-IIK-2 3HaTh CBOMCTBA XMMHYCSCKHX 3JIEMCEHTOB,
3HaHHUE CBOICTB XUMUYECKUX COCIMHEHUI M MaTepuajoB Ha HMX OCHOBE s
3JIEMEHTOB, COEJUHEHUN U COOJIOICHHS TEXHOJIOTUYECKOT'0 PEerIaMeHTa
MarepuayioB Ha ux ocHoBe st | Y-IIK-2 VYmMers wucnons3oBath 3HaHUS CBOWCTB
pelieHus 3a1a4y XUMHUYECKUX 3JIEMEHTOB, COEIMHEHUI u
npodeccuoHaIbHOM MaTepUajoB Ha UX OCHOBE JJIs pelIeHUs 3a7ad I10
JeATEITbHOCTH BBIIIYCKY IPOJYKLHH B CTPOTOM COOTBETCTBUHU C
TEXHUYECKUMH TPEOOBaAHUSIMU
B-TIK-2 Bnaners HaBBIKaMH pa3paboTKu
IPEJIOKEHUS 110 KOMILJIEKCHOMY MCIIOJIb30BaHUIO
CBIPbsl M YTWJIM3allUHU OTXOJI0OB IPOU3BOJACTBA
ITK-9 CIoCcOO€eH MPOBOIUTH AHATIU3 3-IIK-9 3nate TpeOOBaHUS, MPEIBABISEMBIC K
CBIPbsl, MATEPUAJIOB U TOTOBOM | KQUECTBY ChIPbSi, OCHOBHBIE, BCIIOMOTraTEJIbHBIC
IPOAYKIMH, OCYIIECTBISATh MaTepuajioB M  TOTOBOM  MPOAYKIHH  TpHU
OILICHKY pe3yJIbTaTOB aHAJIU3a MIPOBEJCHUH aHAIU30B U OLIEHKU UX PE3yIbTaTOB
V-IIK-9 YMmeTs noaroraBinBaTh UCXOAHOE CHIPHE,
OCHOBHBIE,  BCIOMOTaTE€lbHBIE  MaTepHAbl U
TOTOBYIO MPOAYKIHIO K MPOBEICHUIO aHATN30B
B-IIK-9 Bnagerr HaBbIKaMu aHaiau3a ChIPbS,
nonypaOpukaToB ¥ TOTOBOW  TNPOAYKLHH,
OCYIIECTBJISITh OLICHKY PE3YyJIbTaTOB aHAIN3a
33I[a‘-llfl BOCIIUTAHUS, PC€AIN3YEMBIC B PaMKaX 0CBOCHUA TUCHUIIIMHBI
Hcnonp3oBanue
. Bosneuenue B
Hanpasnenue/ Coznanue ycinoBui, BOCIIUTATEIbHOTO
. Pa3HOILJIAHOBYIO
LENH o0ecreunBaroLINX MOTEHIIMaja yueOHO
BHEYUEOHYIO JIESTEIIbHOCTh
JUCITUATITUHBI
B-19 ¢dopmupoBanue HayuyHoro | 1. Mcnonb3oBanue 1. Opranuzanus u
MHUPOBO33PEHHUS, BOCIIUTATEIHHOTO IpoBeJeHNE KOH(pepeHIui
KYJIBTYpPBI MOMCKA | TOTEHIIMAJIa JUCIUTIINH C LENbIO NTOUCKA
HECTaHAAPTHBIX Hay4yHO- | 00IIENTPO(PECCHOHAIIBHOTO | HECTaHJAPTHBIX PELIeHH B
TEXHUYECKUX  PELIeHUH, | MOIys A1 GOPMHUPOBAHUS: | KU3HU HAYIHO-
KPUTHYECKOTO OTHOIIICHHUS |- TOHUMAaHHUSI OCHOBHBIX TEXHUYECKOT0 COOOIIECTRa.
K MCCIIEIOBAaHUSM | IPUHIIUIIOB U CIIOCOOOB 2. Y4actue B IOJArOTOBKE
JHDKEHAY4YHOT'O TOJIKa HAy4yHOTO MO3HAHUS MUpa, |MyOnuKanuil B
pa3BUTHUs BBICOKOPEUTHHI OBBIX
HCCIIEIOBATENbCKUX KaYeCTB | PELICH3UPYEMbIX HAYUHBIX
CTYJEHTOB ITOCPEJCTBOM HUX |HU3JaHUAX.
BOBJICUCHUS B 3. ®opMHpOBaHHE




UCCIIEI0BATEIbCKHUE
MIPOEKTHI IO 00JIaCTIM
Hay4HbIX UCCIICIOBAHMIA;

- cIocOOHOCTH OTAETIATH
HaCTOSIIIME HAyYHbIE
UCCIICIOBAHUS OT
JDKEHAY4YHBIX TOCPEJICTBOM
MIPOBE/ICHUS CO CTyIEHTaMHU
CEMHUHApPOB, OTKPBITHIX
JIEKLIMH, KPYIJIBIX CTOJIOB;

- TBOPYECKOI'0 U
KPUTHYECKOT'O MBIIIJICHHS,
YMEHUS pacCMaTpUBaTh
pa3IMYHbIE UCCIIEJOBAHUS C
9KCHEPTHOMN MO3ULUH
MOCPENICTBOM OOCYXKICHUS
CO CTY/ICHTaMH

KPUTHUYECKOTO MBIIIUICHHS,
MIOCPEJICTBOM OOCYXIEHUS
CO CTyJICHTAaMH
COBPEMEHHBIX HAYYHBIX
MCCIIEJOBAaHUN M HHBIX
OTKPBITUH TPH MPOBEJCHUN
KPYTJIBIX CTOJIOB,
CEMHMHAPOB, OTKPBITHIX
JIEKIUN U JIp.

COBPEMEHHBIX
UCCIICIOBAHMM.
B-21 (dbopmupoBaHue 1.Mcnonb3oBanue 1.Opranu3zanus

CHOCcOOHOCTH U | BOCIIUTATEIILHOTO HAay4yHOro  MoAxoja H
CTPEMJIEHMS CJIEI0BaTh B |IIOTCHUMANA JACIUAILINH yyBcTBa «Bce B oaHOM
npodeccun HOpMaM | Ipo(hecCHOHAIBHOTO KOMaH/e» uepe3 YydacTHe
IIOBEICHMUS, MOZYJIS JJIsL pa3BUTHUSA CTYJCHTOB B IIPOBEACHUU
o0ecrneynBaoIuM HAaBBIKOB KOMMYHUKAIIUH, KPYTJIBIX CTOJIOB U
HPaBCTBEHHBIN  XapakTep | KOMaHIHOW pabOThI U CEMHHApPOB.

TPYIOBOH JESITEIBHOCTH U
HECITY)KeOHOTO ITOBEICHUS

JTUAEPCTBA, TBOPUECKOTO
HMHXEHEPHOTO MBIIIECHUS,
CTpeMJICHHUS CTIEI0BATh B
npodeccnoHaTBEHOM
JEATEIIBHOCTH HOPMaM
MOBE/ICHNUS,
o0ecreynBaroIuM
HPaBCTBEHHBIN XapaKTep
TPYAOBOH JEATEIbHOCTU U
HECITy>K€OHOT0 MOBe/IeHUS,
OTBETCTBEHHOCTH 3a
MIPUHATHIE PELICHUS YEPE3
MOATOTOBKY TPYIIOBBIX
KYpCOBBIX palboT U
MPAKTUYECKUX 3aJJaHH,
pELLIEHNE KEWCOB,
MIPOXO’KJCHHUE MTPAKTUK U
noarotosky BKP.
2.Mcnonp3oBanue
BOCIIUTATEIBHOTO
MOTEHIIMaja TUCIUIUINH
po¢eCcCHOHAIBLHOTO
MOJYJIS JUISL:

- (hopMUpOBaHUS
MIPOU3BOJICTBEHHOTO
KOJUIEKTHBH3Ma B XO/1€

2.DopMHUpOBaHKE
BEPTUKAJIBHBIX CBS3€H U
(opManbHBIX IIpaBUII
KU3HU TIpU TIPOBEICHUU
CTYJEHUYECKHX KOHKYPCOB



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

COBMECTHOTO pEUICHHSI KaK
MOJIETIbHBIX, TaK U
MPaKTUYECKHX 3ajad, a
TaK)Ke MyTEM TOKPETUICHNE
paloHaIbHO-
TEXHOJOTHYECKUX HABBIKOB
B3aUMO/ICHCTBUS B
MPOEKTHOM JESATEIbHOCTH
AMOIMOHATBHBIM (P PeKToM
YCIICIITHOTO
B3aHMOJICHCTBHUS,
OIYIIEHUEM POCTa 00MIeH
3¢ pexTUBHOCTH TTPU
pacmpeeieHuy TPOSKTHBIX
3a/1a4 B COOTBETCTBUU C
CWJIbHBIMU
KOMITETEHTHOCTHBIMU U
AMOIMOHATBHBIMU
CBOWCTBaMH YJICHOB

MIPOEKTHOM TPYIIIIHI.

CTpykTypa u conep:xanue y4eOHOM IUCHUININHBI
JucnuninHa mpernojaercs cryleHTaM B 7/-oM cemecTpe. OOmmas Tpyno0eMKOCTb

JTUCIUTIIINHBI COCTABIISIET 3 3a4eTHRIX eauHuIbl, 108 ak. Jaca.

Kanenaapubiid miian

Ne | Ne HaumenoBanue pasjaeina Buabi yueOHoi AtTecra Makcu
P (TemMbl) JTUCUMIIIIMHBI JesiTeJIbHOCTH (B Yacax) 11078 | MAaJIb-
a e @ ° pa3aeia HbI
3 M = g (¢popma) 0asn
a bl = 2 3a
e = = 2 paszaen

= o e
J e = ) <
) Z © ] @
a > v < = [~
=2 = = = ®)
| paznen
1 1 | OcHOBHBIE MOHSTUS. 4 4 16 T 25
Knaccudpukanuus MeTonos. (MMCbMEHHO)
TpeboBanus Kk MeToaam [P (yctHO M
aHaiIM3a [IUCBMEHHO)
1 2 | CnekTpocKOnM4YecKue 4 4 |20
METO/Ibl aHAJIN3a
Il pa3nen
2 2 | CrieKTpoCKOIYecKue 4 4 |20 T 25
METOJIbI aHAJIN3A (TUCbMEHHO)
2 3 | Tepmudeckue METOIBI 4 4 | 20 | IIP (yctHO M
aHaym3a MTUCBEMEHHO)
Bua npomMeXyToOYHON aTTeCTAIINN 108 | 16 16 | 76 3auer 50

COKpaH_IeHHOC HAanMCHOBAaHHC (bOpM TCKYHICTO KOHTPOJIA U aTTCCTAlluU pa3acIOB:

O0o3Hauenue

ITos1tHOEe HAMMEHOBaHHe

T Tect

[P OTYET IO TPAKTHIECKOM paboTe




Conep:xaHue JIEeKIIMOHHOT0 Kypca

Bcero
4acoB

Ne
JeKIUU

Tema sexuun. Bonpocsl, orpadarbiBaeMble Ha
JICKIMH

YyeoHo-
METOANYEeCKoe
ob0ecrieuenue

3

4

5

1,3

OcHoBHble mnousaTHs. Kiaaccupukanus MeToma0B.
TpedoBanus K MeToaM aHAJIN3A

Tonamue XUMUYECKO2O aumanusa. .OcHosbl
AHAIUMUYECKOU Xumuu, KayecmeeHHbill,
KOJIU4eCmEeHH b, CMPYKMYPHbILLL auanus,
pacnpeoenumenvhbviil, NPOU3BO0CMBEHHBII AHATU3.
Ilousmue npoowi-obpaszya. Ilpunyun, memoo u
Memoouxa aumanuza. dmanvl anaiusza (omoéop npoowl,
npobonoocomoska, usmepeHue u np.). Xumuuecxue,
Qusuyeckue u QuU3UKO-XUMUYECKUe Memoobl aAHANU3A.
OcHosHbie mpeboanus K Memooam OnpeoeseHusl.
Tpebosanus K memooam amanuza —
YYBCMEUMENbHOCHb, U3OUPAMENTbHOCHb U D)

1-5

57911

CrnekTpocKONMuYecKHe MeTOIbI AaHAJIN3A

OcHogvl  cnekmpockonuu. AmomHas cnekmpockonus
(amomHo-abcopoyUoHHAsL. AMOMHO-IMUCCUOHHAS,
PEHMEeHOBCKAs U NIeKMPOHHASL  CHEKMPOCKONUSL);
onmu4ecKkast MONEKYIAPHAS CNeKmpOoCKonus
(unppakpachas, yaempaguonemosas,
pryopecyenmuas cnekmpockonuu). Cyunocms
memooos. Ilpunyun  pabomwvl  npubopa, anaiu3s
pe3yipmamos

1-5

13,15

TepMuyeckue MeTOAbI AHAJIN3A

Memoovl uccredosanus u ux Kiaccupurayus.

Ionsamue kanopumempuu. 3aKOH COXpaHeHUs SHePUU.
3axon l'ecca. Tennoemxocms Sumponusi Ycmpoticmeo
kanopumempa. I paguueckuii u anarumuyeckuti cnocod
obpabomku  pezyrbmamog  Onpoenenue  meniom
nuasneHuss u ¢pazo8020 npespaujerHus — Nno Kpusbim
Haepesanue-oxnaxcoenue. Memoowt TI'A, /ITA u JICK.
Cywnocmv  memooos. Ilpunyun pabomsr npubopa,
AHANU3 pe3yTbmamos

16

Bcero

IlepeyeHb NPaKTHYECKUX 3aAHATHH

Bcero
YacoB

Ne
3AHATUHSA

Tema npakTuyeckoro 3aHATUs. 3aJaHus, BOIPOCHI,
oTpadaTbiBaeMble HA MPAKTUYECKOM 3aHSITUH

YuebHo-
MeTOoauYecKoe
odecmeueHHe

3

4

5

2,4

Kuaccnueckune MeToabl aHAJIN3A

(OCHOBBI TUTPMMETPHHU, TPABUMETPHH)

Ochosbl mumpumempuu, Memoovl MUumpuUMempuu 6U0bl
mumposaHuii, pacyem koHyeumpayuu. OcHoewl
2pasumempuu, NOHAMUS 2PABUMEMPUYECKOTL hopMbl,
ocaxcoaemoti popmoul, mpebosarnus k Hum. Obpazosanue
ocaoka. [Ipumenenue mumpu- u spasumempuu.

6

6,8

MeTtpoJiornieckoe oboecredyeHue MeTo10B




ucciaenopanus. U.1 [lorpemrnocTn u3mepenni
Tlonsamue xumuueckou Mempoio2uu.
Cucmemamuuyeckue, ciyyalinblie NOSPeUtHOCMU,
npomaxu. Abcontomuas u OMmHOCUMENbHAs
noepewnocmu. Bocnpouzeooumocms, npasunvnocmeo,
CX00UMOCMb, npeye3suoHHocms. Jucnennvie
Xapaxmepucmuky 80CHpOU3800UMOCHU: CpeoHee,
nokaszamenb MOYHOCMU, CIMAHOAPMHOe OMKIOHEHUe U

np.

4 10,12

MeTtposaorunuyeckoe odecredyeHue MeTo10B
ucciaenopanus. U.2 'paxynpoBka (Ha npumepe
CNeKTPOo(OTOMETPHUHM)

Konuuecmsennoe ananuz, nonsimue KOHyeHmpayuu.
Ananumuyeckuii cueHan, 2padyupogounasn QyHKYusl.
Obwas cxema uzmepenus, Abconromuvie u
omHocumenbHvle Memoobl usmepenus. I paoyuposka,
cnocobwvl epadyuposku. Cmanoapmmusie 00pazybl.
I'padyuposounvlii epagpux.

4 14,16

TepMuyeckue MeTOIbI AHATN32 HEOPTAHHYECKHX
BemecTB (TT'A, ICK, ITA)

Ocnosvl TT'A, JICK, ITA. Buovl epaguxos.
Yempoticmeo u npunyun pabomel npubopa ons
Kascooeo suoa ananusa.. Ilonyuenue u obpabomra
IKCHEPUMEHMATIbLHBIX OAHHBIX

16

Bcero

3agaHus 11 CAaMOCTOATEILHOM PadoThI CTYICHTOB

Bcero
YacoB

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

YyeoHo-
METOANYEeCcKoe
of0ecreuenue

2

3

4

4

Metoapl KOHTpoJI KadecTBa MarepuanoB. KommexcHas
OIICHKA COCTaBa M CBOMCTB MaTE€pHaJIOB

KauecTBeHHass M KOJWYECTBEHHAas OIICHKA CBHIPHEBBIX
MaTepUaJIOB XUMUYECKUMH METOoAaMu (M0 XMMHYECKUM
peakuusiM). OCHOBHBIE MPUHIIMIIBI BEACHHUS METOIUYECKHUX
JIOKYMEHTOB

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

MeTopl UCCIEa0BaHUS CTPYKTYPBI U JUCIICPCHOT'O COCTaBa
BCIICCTB U MAaTCpHUaJIOB

AHanuTHyeckne XapPaKTCPUCTUKU u CTaTUCTUYCCKUC
OLCHKH

Knaccuueckue MeToIpl aHaIM3a B AaHAJIUTUYECKON XUMUH.
Tlomenyuomempusi, KOHOYKmomempusi

15

CHeKkTpoCKONMMYecKre METO/Ibl aHaIHN3a
Aoepnuiii macnumnvii pesonamc. Macc-cnekmpomempus.
Memoowi ananuza, ocHosannvie Ha paOUOAKMUBHOCHIU.

17

Xpomarorpapuieckre METOIbl aHATTN3a

l'azosan xpomamoepagus. JKuokocmuas xpomamozpagus
(vicokoappexmusnas, UOHHAA, MOHKOCIOUHAA, —2elb-
xpomamoepagus). Dnroudnas Xpomamoepagusi.

1-5




Couemanue xpomamozpaguu u cnekmpockonuu

3 18 MargeToXxuMHUYeCKEe METOILI aHAIN3a

Hamaenuuennocmeo, HANPsIAHCEeHHOCMb, MacHUMHAS
socnpuumyueocms.  Jluamacnemusm, — NapamacHemu3M.
Deppomacnemuszm, aumugpeppomacnemusm. Ilosedenue
sewecmea 80 GHEWHeM MASHUMHOM noje. Ycempoticmeo

MACHUMHbBLX 6ecos. IIpumenenue 9NEeKMPOHHO20
napamazHumuoz2o pe3ounanca . Aoepuwiit MP
76 Bcero

Oo0pa3oBaTebHbIE TEXHOJIOTHH

[Ipn peanuzauum ydyeOHOTO MaTepualia Kypca HCIHOJNb3YIOTCS pPa3IudHbIC
oOpa3oBareNbHbIEe TEXHOJOTUH, CIOCOOCTBYIOIIME CO3/IaHUI0 aTMOC(hephl CBOOOIHON U
TBOPUYECKON JUCKyCCHMM Kak MEXIy INpernojaBaTesieM W CTyACHTaMd, TaKk U B
CTyAeHuecKkoi rpymme. Llenpio mpu 3ToM sABIseTCs BbIpaOOTKa y CTYJEHTOB HAaBBHIKOB U
KOMIIETEHIIN, TMO3BOJSIONINX CAMOCTOSITEIFHO BECTH MCCIEIOBATENBCKYI0O UM HAay4HO-
MeJIarOTMYeCKyIo paboTy.

AyAUTOpHBIE 3aHATUS MPOBOAATCS B BHUJE JEKIUWA C ucnonb3oBanueMm [IK u
KOMIIBIOTEPHOI'O NPOEKTOpa; MPAKTHUUECKUX 3aHATHM - ¢ ucnonb3oBanueMm [IK mpu
npoBeaeHUM pacuyetoB. CamocrosiTenbHas padboTa CTYJEHTOB MPOBOAMUTCA IOA
PYKOBOACTBOM TIpEMoAaBaTeNieli, ¢ OKa3aHMEM KOHCYJIbTAallMd H TIOMOIIM TIpH
MOJITOTOBKE K KOHTPOJIBHBIM pab0TaM, BEITIOJTHEHUH JOMAITHUX 33IaHUI

@oH/1 OLIEHOYHBIX CPEICTB

®oHJ OIEHOYHBIX CPEJCTB MO IUCIUILUINHE OOECIeUMBAET MPOBEPKY OCBOCHHS
IUTAHUPYEMBIX PE3yJbTAaTOB 00ydeHUs (KOMIETEHIIMM U UX MHAMKATOPOB) MOCPEACTBOM
MEpPOIPUIATHIA TEKYIIET0, PyOEKHOI0 M MPOMEKYTOYHOTO KOHTPOJIS 10 AUCLHUIUIMHE.

Cs3p Mexay GHOpMUPYEMBIMH KOMIETEHIMAMH W (OpMaMH KOHTPOJIS HUX
OCBOEHMSI MPEJICTABIIEHA B CIEAYIOLIEH TaOJInLIE:

OrmeHoYyHBIE CpEACTBA JJsi BXOJHOTO KOHTPOJS, TEKYIIETO KOHTPOJS U
MIPOMEKYTOUHOM aTTeCTallMy (AHHOTALUS)

Ne HaumenoBanue Kon n HanMeHOBaHUE UHAMKATOPA HaumenoBanue
n/m KOHTPOJIMPYEMBIX TOCTIKEHUS] KOMITETCHIIU I OIIEHOYHOTO CPE/CTBA
pa3nenoB (TeMbl)
Bxo/1HOI KOHTPOJIb
1 | BxogHo¥ KOHTPOJb 3-I1K-2 Bomnpoce! BXxogHOTO
3-I1K-9 KOHTpPOJIsI (MUCbMEHHO)
ATTecTranus pa3enoB, TEKYIIUNA KOHTPOJIb YCIIEBAEMOCTH
2 Bce temsr, Bce pazaenst | 3-T1K-2 TectupoBanue
V-IIK-2 (TMCHMEHHO)
B-TIK-2 OTuer no mpakTU4YeCKOn
3-I1K-9 pabote (MMCEMEHHO U
V-IIK-9 YCTHO)
B-TIK-9
[TpomesxyTouHas arTecTanus
3 | 3auem [K-2, ITK-9 Bormpocs! k 3auery
(ycTHO)




OueHouHbIe CpeCTBA VISl BXOJHOI0 KOHTPOJISl, TEKYIIEr0 KOHTPOJISA U
NMPOMEKYTOYHOM aTTeCTANUMN (AHHOTALIMS)

Oyenounvie cpedcmea 01 8X0OOHO20 KOHMPOJisi TIPEACTABISIIOT COO0M BOIPOCHI,
KOTOpBIE 33JaI0TCS CTYyICHTaM B TUCbMEHHOM (hopMme.

B xauecTBe oyenounozo cpeocmea mexywe2o KoHmposs ounot GopMbl 00ydeHHUs
UCTIONB3YIOTCA  OTYET IO MPaKTUYEeCKOM padboTe  (MUCBMEHHO W YCTHO), TECT
(mucemenHo). OTYET MO TpaKTUYECKOW paboTe mpencTaBiseT COOO0W BBHITIOJHEHUE
3aJlaHUi [0 BapuaHTaM M YCTHYIO HX 3alllUTy, MPEACTABISIONIYIO OTBETHl Ha
MIOCTABJICHHBIEC BOMPOCHI MIPernoiaBaresis no Teme. TecT npeacrapisieT co00il BOMPOCHI €
HECKOJIbKUMH BapUaHTaMH OTBETOB. AHHOTALMM 3aJlaHUs IO MPAKTUYECKON padore,
TecTa MPUBEACHBI HUXKE.

B kauecTBe OLIEHOYHOIO CPENICTBA ammecmayuu pazoend UCIOoNIb3yeTcsl KOHTPOJIb
utoroB (KHN), xoTopbiii mpeAcTaBiseT co00M CyMMy pe3yJbTaTOB OILEHOYHBIX CPEICTB
TEKYIIEro KOHTPOJIS.

s npomescymounoii ammecmayuu NPELYCMOTPEHBI TEOPETUUYECKUE BOMPOCHI,
MIPUBEICHHBIE HUXKE.

[To utoram oOy4eHUs BBICTABIISIETCS 3auemn.

IIpuMepHBIe BONPOCHI BXOJXHOT0 KOHTPOJIS

Yro Takoe KOHICHTpalus BCIICCTBA.

Yto Takoe PacTBOpP, U3 KAKMX KOMIIOHCHTOB OH cocTouT?

JlaTh onpeneneHne NporeHTHON KOHIIEHTpaIuu

HaﬁTe OIPCACIICHUC DK30TCPMUUCCKUM PCAKIIUAM

QR WIN -

Paccuuraiite, CKOJIBKO I'paMM CEpHOM KUCIIOThI COJEPIKUTCS B €€ pacTBOPE KOHIIEHTpaH 1
MOJIB/1

IIpuMepHoe 3a1aHMe 110 IPAKTHYECKON padore

1. O3HaKOMHUTBCA CO CBOMM AHAIM3UPYEMBIM IOKA3aTEIEM B COOTBETCTBUE C
BapUaHTOM, OIPECIICHHBIM IIpenoaBaresnem (Tadm. 1).

2. O3HaKOMUTHCS C METOJOM aHaJIN3a JAHHOTO MOKa3aTesl, @ UMEHHO:
- KaKOB Mpelesl ero OOHApY>KEeHUsSl JTaHHBIM METOAOM (Tabiy. (U3UKO-MEXaHUYECKUX
nokasartesne B coorBeTcTBytoniem 'OCT);
- 3amucarth CYHIHOCTb METO/A, C TOMOIIBI0 KOTOPOTO ONpENeNseTcs aHHbIA BHI
MoKa3aTelis;
- OmucaTh NPUHIMN PaboThl (OTOIIEKpOKATOpUMETpa (HAWTU B JOMOJHUTEIHHOU
JUTEPATYPE);
- KaKoe BeIIecTBO B BareM MeTo/ie sBisieTcst craHaapTHeIM 00pasiioM (CO)
- pa3zo0parbcsi C MOCTPOCHHEM TPaAyHpoOBOUHOrO rpaduka. Onpenenutb, TpU KaKou
JUTMHE BOJIHBI MPOBOJUTCS U3MEPEHUE;
- BBIMKCATh METOJIUKY MPOBEJICHUS IKCIIEPUMEHTA;



- TIOCTPOUTH TPATYHUPOBOYHBIN TpaUK MO JaHHBIM SKCTICPUMEHTAILHBIM TOYKaM (TaoJI.
1 cronbery 5) C-xoHmentpamms, D —3amepeHHas onTHYeCKas IUIOTHOCTh. IlyTem
aTNIPOKCHUMAITUH OIIPEICITUTh €r0 ypaBHEHHE TPSIMOH JIMHUU (CM. TPUMEYaHHE HUXKE).

- pazoOpaTbcsi ¢ 00pabOTKOM pe3yJbTaToOB J3KCIepuMeHTa (popmyny 3amucarh) W,
IpaayupoBOYHBIA  Tpaduk,
pe3ynpTaTa MyTeM TMOJCTAHOBKM  OJKCIEPUMEHTAIBHOTO 3HAYCHHS B H3BECTHYIO

HCIIOJIb3Ys MECTOOOM unmepnoJAayuu (H&XO)KI[GHI/IG

(GYHKIUIO), BEIUMCIUTD KOHIIGHTPAIIMA aHAJTM3UPYEMOTO BEIECTBA, €CIIM  ONTHYECKas
IUIOTHOCTD ABYX MapajuieIbHBIX OMpeieJIeHU N3BECTHA U yKka3aHa B Tabm. 1 (cronber 6)

Tabmura 1
Ne HanmenoBanmne . DKCIepUu-MEeHTaIbHbIE
Bapu- HT/[ OIIPEAEIIAEMOr0 Howmep T'panyupoBouHeIi 3HAYEHUS
aHTa IMOKa3aTes fyHKta rpagux 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
cepHas Kelesa 001 | 0,6002
TexHuyeckas | (crmabas mikana) 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 MAacCOBOH JOJH 0,025 | 0,6002 D,=0,60021
cCpHad JKeJie3a 0’050 0,6007
TeXHUYECKas | (KpemKas IIKasa) 0,100 | 0,6013
0,150 | 0,6009
0,200 | 0,6026
0,250 | 0,6030
IIpumepHbIi TECT
Bonpoc Ne 1 | CnekTpajbHble METOABI AHAIN3A — 3TO METO/Ibl, OCHOBAHHbIE HA

B3aMMO/EHCTBHH BellleCTBA C U3JIyYCHUEM

Otser A A) 371eKTpUYECKUM

Otser b b) MmarHuTHBIM

Otser B B) paagnanmoHHeIM

Otser I I") 2J1IeKTPOMAarHUTHBIM

Bonpoc Ne 2 | OTpunatebHbIi AecCATUYHBIN JJOrapu(M KOHIIeHTPAalluM MOHOB BOJ0POJa — 3TO
NOoKAa3aTeJb

OtBer A pH

OtsBer b pK

Otger B MIPEIOMIICHUS

Otger I' U3JIy4YEHUs.

Bonpoc Ne 3 | MoJsisipHasi KOHIEHTPalUs MOKA3bIBAET

OtBer A CKOJIbKO MOJIb BEIIECTBA PACTBOPEHO B | J1 pacTBOpa

Otser b CKOJBKO rpaMM BENIECTBA pacTBOPEHO B | J1 pacTBOpa

Otser B CKOJBKO rpaMM 3KBHBAJIEHTOB BEIIECTBA PAaCTBOPEHO B | J1 pacTBOpa

Otser I Ckoinpko rpamm  BelecTBa pactBopeHo B 100 r pactBopa

Bomnpoc Ne 4

Bei0epuTe npudOp CIEKTPAIbHOI0 METO/1a AHAJTH3A




OtBet A CIEeKTPO(HOTOMETP

Otser b npuOOop IS ONPEIeNICHUs TEMIIEPATYPhI IJIABICHHUS
OtBet B TEPMOCKaH
Otser I xpomatorpad

Bonpoc Ne S | BoiOepuTe 0CHOBHOE 000py/0BaHMe J1JIsi THATPUMETPUYECKHX METOA0B aHAJIN3A

(YKaxKuTe HECKOJIbKO)

OtBeT A bropetka, koHn4yeckas Kojda

OtBet b ABTOMATUYECKUN TUTPATOP

Otser B TEPMOCKaH

Otser I xpomarorpad

Bonpoc Ne 6 | Ckojibko rpamMm BemecTBa coaepxutcs B 100r 10 %-ro pacrBopa
OtBer A 10

Otser b 20

Otsetr B 30

Otser I' 40

Cnucok TCOPETHYECCKUX BOIIPOCOB K 3a4Y€Ty

1 [TonsTue xumuueckoro ananmsa. I[Iponecc aHanmsa

2 | Knaccudukanus meroioB aHanu3a. Kpurepun kauecTBEHHOIO aHalIM3a

3 | Knaccudukanus KoJIM4eCTBEHHbIX METOJI0B aHan3a. Kpurepun KoJM4ecTBEHHOTO aHaINu3a

4 | TpeboBaHUs K METOIAM aHAJIM3a

5 | Tepmuueckue Meto/ibl aHasin3a. TepMuyeckre XapaKTepUCTUKH MaTepUaJIOB

6 TepmorpaBumeTpuueckuii MeTo]] aHanu3a. CylHOCTh METOAA. Y CTPOICTBO U IPUHLIUIT PaOOThHI
npuodopa.

7 Tepmuueckue METO/Ibl aHaM3a. TepMorpaBUMETpUUECKUid METOT aHaiIn3a. KauecTBEeHHBIN
aHaJIN3

8 Tepmuueckue MeTOIbl aHanM3a. TepmMorpaBUMETpUYECKU METOT aHalIn3a. KonuecTBeHHbIN
aHaJIN3

9 TepMmuueckre METOIbI aHau3a. TepMorpaBuMeTpuueckuil Metos1 ananuza. Meron JITT

10 | Auddepenumanbheiii Tepmudeckuii ananu3. CymHoCTh MeTo/1a. Y CTPOMCTBO M MIPUHITUI PabOThI
npudopa.

11 | Auddepenumanbuplii Tepmuueckuii ananus. Onpenensemsle napamerpsl. Kpusas JITA.

12 | Iuddepenunanbhas ckanupyromias kagopumerpust. CyliHOCTh MeTo/1a. Y CTPOMCTBO U MPUHIUI
pabotsl mpubopa. OnpenensieMble mapaMeTpbl

13 | CnekrpanbHble MeTo bl aHann3a. Knaccuukanus mero1oB. THIBI CIEKTPOMETPOB

14 | CnexTpanpHBIE METOJIBI aHATN3A. DIIEKTPOMArHUTHBIA CIEKTP, NBOMCTBEHHAsI TPHPOJIA CBETA

15 | CnekTpanbHble METO/IbI aHaTM3a. BosHOBBIE cBOMicTBa cBeTa. [loka3arens nmpenoMieHus.
Hucnepcus. Peppaxkromerpus. Paccesnue csera.

16 | CnekTpanbpHBIe METOIBI aHaH3a. KopIycKymspHbIE CBOMCTBA CBeTa. Y paBHEHHE DWHIITEHHA.
IToryionieHne U UCIIYCKaHUE U3ITyYEHUs

17 | AGcopburonHas cuekTpockonusi. Buapl. 3akoH noriomeHus cBera

18 | AGcopbunoHHas MoJeKyspHas ciekTpockonus. [lpuHiunuansHas cxema criekrpomerpa. Busl
VICTOYHMKOB U3JIY4YEHHUS

19 | ABcopbunoHHas MoJeKyspHas criekTpockonus. [IpuHiunuanbpHas cxema CrieKTpoMeTpa.
MounoxpomaTopsl U cBeToGuIbTpbl. CXxeMa MOHOXpoOMaTopa

20 | AGcopOrroHHast MOJIEKyIIsipHas ciekTpockonus. [IpuHiunuanpHas cxema CrieKTpoMeTpa.
Cocynbl 111 pacTBOPOB, IPUEMHHKH U3JTy4EHUS

21 | A6copOrroHHast MOJIEKYJISIpHAsl CIIEKTPOCKOMHS. 3aKOH MOTJIOLIEHHS CBETA, OCHOBBI
KOJIMYECTBEHHOT'O aHAJIN3a

21 | AGcopO1roHHast aTOMHAs! CIIEKTPOCKOMHMSL. 3aKOH IOTJIOIIEHNUS CBETa, OCHOBBI KOJMYECTBEHHOTO
aHanM3a

22 | AbcopbOrmonHast atoMHas criektpockonus. [lpumenenne. [TpuHIMnuanpHas cxema aTOMHO-




a0COpPOITMOHHOTO CTIEKTPOMETPA.

23 | AGcopOIroHHast aTOMHAs CIIEKTPOCKONHsl. Bupl aToMu3aTopoB

[To uToram oOydeHUs BBICTABISACTCS 3auent.
IIkaJabl OLeHKH 00pa30BaATEJIbHBIX J10CTHKEHU I
IIkaJjia OeHKH BXOJHOI0 KOHTPOJIsl, 0TYETA M0 NMPAKTU4YeCKoii padoTe:
3auTeHo: 3aaHue BBINIOJHEHO BEPHO, CAAHO B YCTAHOBJIEHHBIE CPOKHU
He 3aurteHo: 3anaHue HE BBINOJHEHO, BBIMOJHEHO C OIIMOKaMH, KOTOPbIC
TpeOyeTcsl UCTIPAaBUTh, WIIM CAAHO MOCJI€ YCTAHOBIEHHOTO CPOKa
IlIkana oleHKH TecTa, KOHTPOJIbHOI PadoThl (OIICHUBACTCS B MPOIEHTAX):

IIpoueHTnI TpeboBanusi K 3HAHUAM

100-85 OTBeThl Ha IOCTABJICHHBIE BOIPOCHI IIOJIHBIE, YETKUE U pa3BepHYThIE. Pemenns 3anay
JIOTUYHBI, JOKa3aTebHbl M JIEMOHCTPUPYIOT aHAJIUTUYECKUE U TBOPUYECKHUE
CIIOCOOHOCTH CTY/ICHTA.
84-70 JlatoTcsi moyHbIE OTBETHI Ha IMOCTaBJIEHHbIE BOMPOCHL. [lokazaHO ymMeHHE BbIIEISATH
IMPUYUHHO-CJIICACTBCHHBIC CBSA3H. HpI/I pemiCHur 3aJa4 OOMYIICHbBI HEC3HAYUTCIIbHBIC
OIIMOKH, HCTIPABJICHHBIE C MOMOIIBIO0 «HABOJSIIMX)» BOIIPOCOB MPEINOIaBaTeIsl.
69-60 OTBeThl Ha BOMPOCHl W PEIICHUS MOCTaBICHHBIX 3a7ad HEAOCTATOYHO IIOJIHEIE.
Jloruka W TMOCJIEIOBATENLHOCTh B PEIICHUH 337a4 MMEIOT HapyileHus. B orBerax
OTCYTCTBYIOT BHIBOJIBI.

Onenku B Oammax BBICUUTBHIBAIOTCS IYTEM IMPOU3BEICHUS BEIMYUHBI
BBICTABJICHHOTO TPOLIEHTAa JJIi KOHKPETHOI'O BHAA TEKYIIEro KOHTPOJsS Ha
MIPEABAPUTENILHO BBIICIEHHOE JJIs1 HEr0 KOJMYECTBO 0aJuioB (B MpeAeiax pas3zena).

Ilkajia oueHUBaHUS CTYJAEHTA HA 3a4eTe N0 JucuuniuHe «CoBpeMeHHbIe METOAbI
HCCJIeI0BAHNS MAaTePHAJIOB U BelleCTB»:

Banasl
. |Ouenka (6aaa
(utoroBoi
. . | 3a oTBeT HA TpeOoBanus K 3HAHUAM
pEWTHHIOBOM
3ayeTre)
OLIEHKH)
100-60 «3aumeno» | — OlEHKa «3a4TEHO» €CJIM OH MMEET 3HaHHs OCHOBHOI'O MaTepuala,

-356annoe | ecmu  OH  TPOYHO  YCBOMJI  MOPOTPaMMHBIA  MaTepHal,
MOCJIEI0BATENbHO, YETKO U JIOTHYECKU CTPOIHO €ro M3JIaraeT ero Ha
3ayeTe, BIaJAEeT HEOOXOAMMBIMH HAaBBIKAMH U TNpPHUEMaMH HX
BBITIOJTHEHUS], YMEET TECHO YBSI3bIBaTh TEOPHIO C MPAKTUKON

— YueOHble JOCTHKEHHMS B CEMECTPOBBIM MEpUOJ U pe3yiabTaTaMu
PYOEKHOTO KOHTPOJSL JEMOHCTPUPYIOT JOCTaTOUYHYK) CTEHEHb
OBJIAJICHHSI IPOTPAMMHBIM MaTEpUAJIOM.

59-0 «He 3aumeH0) — OLEHKa «HE 3a4T€HO» BBICTABIIIETCS CTYACHTY, KOTOPBII HE 3HAET
- 0 6anno6 | 3HAUWTENLHOM 4YacTH MPOrPAaMMHOTO  MarepHaia, JOIYCKaeT
CyliecTBeHHbIe OmMOKK. Kak mpaBmio, OIEHKAa «HE 3a4TEHO»
CTaBUTCS CTyJIEHTaM, KOTOpbIEe HE MOTYT MPOJOIKUTH 00ydeHue 6e3
JOITIOJIHUTCIIBbHBIX 3aHIATHHI 110 COOTBeTCTByIOHIeﬁ JUCHUITIINHE.

— Y4eOHbIe AOCTH)KCHHUS B CEMECTPOBBIN MEPUON W pe3yabTaTaMU
pyOEKHOTO KOHTPOJISI JEMOHCTPUPOBAIM HE BBICOKYIO CTENEHb
OBJIAZICHUA ITPOTPaMMHBIM MaTCpHUaJIOM I10 MHUHHUMAaIbHOH IIaHKE.




HTtoroBas OII€HKa BBICTABIACTCA TyTeM TIepeBoja HaOpaHHBIX O0auioB B
COOTBETCTBHH CO CIICYIOIIEH TaOIUIICH:

O1eHKa 110 5-0aIbHOM MIKAIe Rl GEmIoR () T o Onenka ECTS
9K3aMEH

S — «omauuno» 90-100 A
85-89 B
4 — «xopoutoy 75-84 C
70-74 D

3—«o » 65-69
(VOOBIeMBOPUMENLHO 60-64 E
2 — «Hey0081emeopUMENbHOY Memnee 60 F

Y4eOHO-MeTOAUYECKOE U HH(POPMAIITUOHHOE OOecnieueHre y4eOHOM TN CIUIIMHBI
OcHoBHas nuTeparypa

1. Bepmmnaun, B. . Ananutudeckas xumus : yueOnuk / B. Y. Bepmunun, . B.
Bnacosa, 1. A. Hukudoposa. — 3-e uz., crep. — Cankr-IletepOypr : Jlans, 2019. —
428 c. — ISBN 978-5-8114-4121-1. — Texcrt : anekTpoHHbI // 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 ¥ JOCTIKCHHUSI COBPEMEHHON aHAIMTUYCCKONW XUMHH : YUYCOHUK IS

By30B / I'. K. byanukos, B. U. Bepmunun, I'. A. EBTiorun [u ap.] ; nox pegakuuei B. U.
Bepmununa. — Cankrt-IletepOypr : Jlanb, 2020. — 588 ¢. — ISBN 978-5-8114-5630-
[.— Tekct : snexkTpoHHbIN // JlaHb : 3nekTpoHHO-OMONMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/152586 (nata obpamenus: 11.11.2020). — Pexum mocrymna:

https://e.lanbook.com/book/152586
JlononHuTeNnbHasA IUTEPATypa

3. llaunesa, E. FO. Xemomerpuka. ba3ossie moustus : yuebHoe nocodue / E. 1O.
[ayneBa. — CanxTt-IlerepOypr : Jlanp, 2016. — 160 c. — ISBN 978-5-8114-2301-9. —
Texcr : anextponnbiii / Jlanb : daeKTpoHHO-OMOMMOTeuHast cuctema. — URL:
https://e.lanbook.com/book/90051 (mata obpamenus: 27.01.2021). — Pexxum gocrtyma:
https://e.lanbook.com/reader/book/90051/

4. lllxonpHUKOB, E. B. XuMuyeckue MeTObl KOJTMYECTBEHHOTO aHaJIu3a : y4eOHoe
nocooue / E. B. lllkonbaukos, H. B. Muxaitnosa. — Caunkrt-Iletepoypr : CIIGIJITY,
2013. — 128 c¢. — ISBN 978-5-9239-0597-7. — TekcTt : amekTpoHHbIH / Jlavb :
ANEeKTpOHHO-OMOMMoTeunas cucreMa. — URL: https://e.lanbook.com/book/45590 (nata

obpamienus: 20.03.2021). — Pexum goctyma: IS aBTOPU3. IOJb30BaTENCH.
https://e.lanbook.com/reader/book/45590/#1
5. bemoctun, A. A. Ilorenmmomerpusi: (U3UKO-XUMHYECKHE OCHOBBI U

npuMeHeHus : yueoHoe nocooue / A. A. bemoctun. — Cankr-IletepOypr : Jlans, 2015.
— 336 c. — ISBN 978-5-8114-1838-1. — Tekcr : 351eKTpOHHBIH // JIaHb : 351IeKTpOHHO-


https://e.lanbook.com/book/115526
https://e.lanbook.com/book/152586
https://e.lanbook.com/reader/book/90051/
https://e.lanbook.com/reader/book/45590/#1

oubnmuoteunast cuctema. — URL: https://e.lanbook.com/book/60646 (mata obpameHus:
20.03.2021). — Pexum moctyna: https://e.lanbook.com/reader/book/60646/#278
Y4eOHO-MeToauYeCKasi JJuTepaTypa
6. 3epupimikuHa A.A. . Meroauueckue yKa3zaHUsS K TIPaKTHYECKOH pabote

«Knaccuueckue Meronpl aHain3a (OCHOBBI TUTPUMETPHUH, TPaBUMETPHUM)».- bamakoBo:
BUTU HUAY MUDU, 2021. — B anpobaruu

7. 3epubiiknHa A.A. . Meroaudeckue YyKazaHUs K MPAaKTHYECKOW padoTe
«Mertponoruueckoe obecnedyeHue MeTonoB ucciaenoBanus. Y.l Ilorpemmnoctu
n3MmepeHuii.»- bamakopo: BUTU HUAY MU®DU, 2020. - B anpobaruu

8. 3epupiikuHa  A.A. . MeToanueckue yka3aHUsT K IPaKTHYECKOM paboTe
«Mertposornueckoe odecriedeHue MeTofoB uccienoBanus. U.2 I'pagympoBka (Ha mpumepe
cnekrpodoromeTpun) » - bamakoso: BUTH HUSY MU®DU, 2020. - B anpobariu

9. 3epupimikuHa A.A. . MeToaudyeckue yKazaHHS K MPaKTHYECKOW pabdore.
«Tepmuueckue wmetonpl aHanu3a Heopranuueckux BemiectB (TI'A, JCK, ATA)» -
banakoso: BUTU HUAY MU®U, 2020. - B annpobanuu

IIporpammHuoe ob0ecnieuenue u UHTEpHET-pecypChl:

1. npouecc  peanuzanuu  00pa30BaTENbHON HpPOrpaMMbl MO  JUCUUIUIMHE
«CoBpeMEHHBIE METOJbI MCCIEAOBAHMS MAaTEPUAIOB M BELIECTB» B COOTBETCTBUU C
tpedboBanusimu  OC  HUAY MUOU obecrieueH HEOOXOOUMBIM — KOMILIEKTOM
JUUEH3HOHHOTO TPOrPAMMHOTr0 00ECTIEYEHHUS;

2. IepeueHb  pecypcoB  HMH(MOPMAIMOHHO-TEICKOMMYHUKAIIMOHHON  CETH
«HTepHET» HEOOXOIUMBIX JIJIS OCBOCHHMSI TUCLIMILINHBIL:

- http://www.chemspider.com— mopTtan mowcka W HHOOPMAIUK O XUMHYECKUX

COCMHEHUSX
- http://www.chem.msu.su/rus - moptai 31eKTPOHHOMH OMOTHMOTEKH M0 XUMHH

Y4eOHo-MeTOAMYECKHE PEKOMEHAALMY ISl CTYACHTOB

1. Yka3zanus ny1s npoCiIyIMBaHus JEKIHAM

[lepen HayanoM 3aHATHI BHUMATEJIBHO O3HAKOMHUTBCA C Y4YE€OHBIM IJIAHOM
ITPOBEJCHHUSI JIEKIUW U CIIUCKOM PEKOMEHJ0OBAHHOM JIUTEPATYPHI.

Ilepen mocemeHueM O4YEPENHON JIEKIMM OCBEXUTb B IIAMATH OCHOBHBIC
KOHUENIMK TpOHWJeHHOro paHee Marepuana. IloaroroBuTrs mnpu HEOOXOAUMOCTH
BOIPOCHI IIpenoaBaTento. He Hao onacaThcesi, 4TO BOIPOCHI MOTYT OBITh IPOCTHIMH.

Ha nexuum OCHOBHOE BHUMaHUE CleQyeT YAEHATh He QopmylaM U
MaTeMaTUYECKUM BBIKJIAJIKaM, a COJIEPKAHUIO M3YYaeMbIX BONPOCOB, ONPEACICHUSAM U
ITIOCTaHOBKAaM 3aJad.

B npouecce u3ydeHust JEKIMOHHOTO Kypca HEOOXOAMMO MO BO3MOXHOCTH 4acTO
BO3BPAILATHCA K OCHOBHBIM IOHATUSAM M METOJAaM pEIICHMs 3aaad (34€Ch BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTYICHTOB).


https://e.lanbook.com/reader/book/60646/#278
http://www.chemspider.com/
http://www.chem.msu.su/rus

JKenarenbHO HCHONB30BAaTh KOHCHEKTHI JICKIHM, B KOTOPBIX HCHOJIB3YETCS
NpUHSTAs IpernojaBaTeieM cucteMa 0003HauYeHu .

Jl1st 6osiee moapoOHOTO M3YUYEHUS Kypea clielyeT paboTaTh ¢ PeKOMEHI0BAHHBIMU
JUTEPATyPHBIMU UCTOYHUKAMH U BHOBb MOSIBISIOIIMMUCS UCTOYHUKAMU.

2. Yka3aHus Ui y4acTHs B IPAKTUYECKUX 3aHITUAX

[lepen mocemieHUEM MPAKTUYECKUX 3aHATUU YSICHUTH TEMY UM CaMOCTOSATEIBHO
W3YyYUTh CBSI3AHHBIE C HEW TMOHATUSA U METOABI peuieHus 3anad. [lepen pemennem 3amau
AKTUBHO Y4aCTBOBATh B OOCYKJICHUU C MPEINOJABATEIIEM OCHOBHBIX MOHITUH, CBSI3aHHBIX
C TEMOM MPAKTHYECKOTO 3aHSATHUS.

B npouecce penieHus 3aaa4 BECTU JUCKYCCUIO C IPENOABATEIEM O MTPABUIIBHOCTH
IPUMEHEHUS! METOJOB UX PEIICHHUS.

[Io BO3MOKHOCTH CaMOCTOSITEJIBHO JTOBOJMUTH PEIICHUE MPEIIaracMbIX 3a7ad J0
OKOHYATEJIBHOIO UTOTA.

B koHIlE DPaKTUYECKOTO 3aHATUSA TIPU  HEOOXOJUMOCTU BBISICHUTH Yy
MPETO/IABATEIIS HESCHBIE BOIIPOCHI.

OcHOBHBIE pe3yJIbTaThl BHITOJIHEHHS pa00OThl HEOOXOAMMO pacledararh.

3.YKkazaHus JJ1s1 BBITIOJTHEHUSI CAMOCTOSITEIbHON paOOThI

[TonyuuTs y npenoaaBarens 3aJaHUE U CIIMCOK PEKOMEHIOBAaHHOU JIMTEPATYpHI.
N3ydyeHne TeOpeTHUECKHX BOIMPOCOB  CIEAyeT MPOBOAUTH IO  BO3MOXKHOCTH
CaMOCTOSITENIbHO, HO MPU 3aTPyAHEHUSAX 00paliaThes K MpernogaBaTelo.

[ToaroToBUTH MUCEMEHHBIN OTUET O MPOJICTaHHON padoTe.

[Ipu BeimosHEHNHN (DPOHTATBLHBIX 3aIaHUN 110 YCMOTPEHHUIO TMpernojgaBarelis padbora
MOET OBITh OIlEHEHa 0€3 MUCHbMEHHOTO0 OTYeTa HAa OCHOBE OTBETOB HAa KOHTPOJBLHBIC
BOIIPOCHI, MPU YCIIOBUM aKTUBHOM CAaMOCTOSTEILHON paOOTHI.

[ToArOoTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeToanyeckue peKoMeHAalUM J1Jis1 MpenoaaBareJiei

1. Yka3zanus ny1s npoBeAeHUS JEKIUI

Ha mnepBoil BBOOHOM JeKIMU caenaTh OOIMH 0030p colepKaHus Kypca u
OTMETUTh HOBBIE METOJAbI U MOJIXOAbl K PEUICHUIO 3a/lad, PaCCMAaTPUBAEMBIX B Kypce,
JIOBECTH JI0 CTYJIEHTOB TpeOoBaHus Kadeapbl, OTBETUTH Ha BOIIPOCHI.

[Ipy MOATOTOBKE K JICKIIMOHHBIM 3aHSATHSAM HEOOXOIUMO MPOAYMATh IJIAH €ro
MPOBEACHUS, COAEPKAHNE BCTYNUTEIIBHOM, OCHOBHOM U 3aKJIFOYMTEIIbHOM YaCTH JICKLUH,
03HAKOMHUTBHCSI C HOBMHKAMU Y4YEOHOM M METOAMYECKOW JIUTEpaTyphl, MyOJIHKAIMSIMU
MePUOANYECKON MeYaTh Mo TeMe JIEKIIMOHHOTO 3aHsATus. [lepen u3noKeHneM TeKyIero
JEKIIMOHHOTO MaTepuaja HalOMHHUTh 00 OCHOBHBIX MTOTax, JIOCTUTHYTBIX Ha
npeapiaymux Jeknusax. C 3Tol 1enblo 3aJaTh HECKOJIbKO BOIPOCOB ayAUTOPUH U
OCYIIECTBUTH BHIOOPOYHBIN KOHTPOJIb 3HAHUS CTYICHTOB.



B xonme NneKUMOHHOTO 3aHATHs MperojaaBaTeib JAODKEH Ha3BaTh TeMy, yueOHbIe
BOIIPOCHI, O3HAKOMHUTH CTYAEHTOB C TI€PEYHEM OCHOBHOM U JIOMOJIHUTEIHHOU
auTepaTypel 1O TeMe 3aHATHsA. PackpeiBas cojnepkaHue y4eOHBIX  BOIIPOCOB,
aKIIEHTUPOBATh BHUMAHUE CTYJICHTOB HA OCHOBHBIX KaTETOPUSIX, SBJIICHUSIX U MPOIECccax,
OCOOEHHOCTSIX UX MPOTEKaHUs. PacKpbpIBaTh CYHIHOCTbh U COJEPKAHUE PA3IMYHBIX TOYEK
3pEHUS U HAYYHBIX MOJX0/I0B K OOBSICHEHHUIO TEX WJIM UHBIX SIBJICHUN U TIPOIECCOB.

Crnenyer apryMeHTHPOBAaHO OOOCHOBATH COOCTBEHHYIO TMO3HIIMIO IO CIIOPHBIM
TeopeTHYecKuM BorpocaM. IlpuBoauTe mnpumepbl. 3agaBaTh MO XOAy HW3JIOKEHUS
JIEKIIMOHHOTO MaTepuaia pUTOpUYECKHE BOMPOCHI M CaMOMY JlaBaTh Ha HUX OTBET. DTO
CIIOCOOCTBYET aKTHBHU3AIMU MBICIUTEIILHON NEATEIbHOCTU CTYACHTOB, MOBBIIMICHUIO UX
BHUMAHMS UM MHTEpeca K mMaTepuaiy JIeKIuu, ee cojaepxanuto. [IpernogaBarens HOHKEH
PYKOBOAWTH pabOTOW CTYJEHTOB IO KOHCIEKTHPOBAHUIO JIEKIIMOHHOTO MaTepuaa,
MOJYEPKUBATh HEOOXOAMMOCTh OTPAXKEHUS B KOHCIIEKTaX OCHOBHBIX IOJIOKEHHM
M3y4aeMoil TeMbl, 0CO00 BBIAEIIASI, KaTeropuaabHbIi annapar. B 3akiIlouuTenbHON YacTh
JEKIMH HEeo0XoauMo c(hopMyaupoBaTh OOLIME BBIBOABI IO TEME, PaCKPBIBAIOLIUE
COJIep’)KaHuE BCEX BOIIPOCOB, MOCTABJICHHBIX B JEKUUU. OOBSABUTH IUIAH OYEPEIHOIO
IIPAKTUYECKOIO 3aHATHS, JaTh KPATKME PEKOMEHJAMM II0 IOATOTOBKE CTYJIECHTOB.
Onpenenuts MECTO M BpEMs KOHCYJbTAllMM CTYACHTaM, II0KEJIABIIMM BBICTYIIUTH C
TOKJagaMu u pedeparamu.

Ha nocnenueii nekuuu yaeauTh BpeMs sl 0030pa HanboJiee BaXKHbIX MOJIOKEHUMH,
PacCMOTPEHHBIX B Kypce.

2. YKa3zaHus s MPOBEACHUS IPAKTUYECKUX 3aHITUI

Yerko 0003HAYUTH TEMY MPAKTUYECKOTO 3aHITHSL.

OOcyauTh OCHOBHBIE MOHSTHS, CBSI3aHHBIE C TEMON MPAKTHUUECKOTO 3aHATHSI.

B mpouecce penieHus 3a1ad BECTH IHUCKYCCHIO CO CTYJIEHTaMH O NMPaBHIIBHOCTH
IIPUMEHEHUS TEOPETUYECKUX 3HAHUM.

OtMmeyaTh CTYA€HTOB, HanOoJiee AaKTHUBHO Y4YaCTBYIOIIMX B PELIEHUW 3aJa4 U
JTUCKYCCHSIX.

B KOHIIe MPaKTUYECKOro 3aHATHS 33/1aTh Ay TUTOPUM HECKOJIBKO KOHTPOJIBHBIX BOIPOCOB.

3.YKa3zaHus 1Mo KOHTPOJIIO CAMOCTOSATEIIBHOM pabOThI CTY/IEHTOB

[To ycMoTpeHuto mpenopaBaTenisi 3aJaHUE HAa CaMOCTOSITENIbHYI0 paboOTy MOMKET
OBITh MHIUBUTYAIbHBIM WM (PPOHTATILHBIM.

[Ipy wucnonb30BaHUM WHAMBUAYAIbHBIX 3aJaHui TpeOoBaThb OT CTyACHTa
MMUCHbMEHHBIN OTYET O MPOJICIAHHON padoTe.

[Ipyn npumeHeHHH (PPOHTAIBHBIX 33aJJaHUN BECTU KOJUIEKTUBHBIE OOCYXIECHHS CO
CTYJIEHTaMHU OCHOBHBIX TEOPETUYECKUX TTOJTOKEHH.

C 1espl0 KOHTPOJISI KaueCTBA BBIMOJIHEHUSI CAMOCTOATEIbHOW paboThl TpeOOBaTh
WHIUBUAYAJIbHBIE OTYETHl (JOIMYCTUMO BMECTO MHCBMEHHOIO OTYETa MPUMEHSThH
VHJMBUyaJIbHbIE KOHTPOJIBbHBIE BOIPOCHI).



MarepuajibHO-TeXHHYECKOe o0ecrieueHne y4eOHOM M CIUNINHBI
JlekIMoHHBIE 3aHATHS TPOBOMSTCS B  CICIUATU3UPOBAHHBIX  AYJIUTOPHSIX,
OCHAIIICHHBIX  MYJIBTUMEIUMHBIM  oOOpymoBaHueM. JlJg  mpoBeAcHUs  JIGKIUU
UCIIOIb3YETCS MYJbTUMEIUNHBIN KypC JIEKIHH, BUACODUIbMBI, MAKEThI M TUIAKATHI.
[IpakTyeckue 3aHATHS TPOBOMSTCS B KOMIBIOTEPHBIX 3allaX, OCHAICHHBIX
HeoOxoauMmbIM [10.

[Iporpamma cocrtaBiieHa B cooTrBeTcTBUU ¢ TpedoBanusmu OC HUAY MUDU u
yu4eOHbIM TUIAHOM OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMbl IO  HaIPaBJICHUIO
moarotoBku 18.03.01 «XuMuyeckass TEXHOIOTHUS.
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