banakoBckuii MHKEHEPHO-TEXHOJOTUYECKUA UHCTUTYT — (prytnan deaeparTbHOTO
roCyIapCTBEHHOTO0 aBTOHOMHOTO 00pa30BaTEIbHOIO YUPEXKIECHUS BBICILIET0 00Pa30BaHUS
«HaroHanpHbIN UCCIIE0BATENBCKUM ANepHbIA YHUBEPCUTET « MU DN

DaKyIbTET aTOMHOW YHEPTETUKHU U TEXHOJIOTUHI
Kadenpa «duznka u ecreCTBEHHOHAYYHBIC TUCITUTIIMHBD)

PABOYAS ITPOI'PAMMA
10 IUcIUIIMHE «MeToabl UCCIIEI0BAHUS TEXHOJIOTMU HEOPTAaHUYECKHUX BEILIECTBY

HanpaBJjieHUs1 NOATOTOBKH
«18.03.01. Xumuueckasa TEXHOJIOTH

OcHoBHas HpO(l)eCCI/IOHaJILHaSI 06p330BaTeﬂbHaﬂ nmporpamma
«XUMHUYECKash TEXHOJIOT U HCOPraHN4YCCKUX BCUICCTB»

KBanugukanus BbIIIyCKHHUKA
bakanasp

®opma 00ydeHust
Ounas

banakoBo



Lleab ocBOeHMS TUCHMIIIHHBI

Ilens npenogaBaHus JUCHMIUIMHBI COCTOMT B MOJATOTOBKE KBaJIM(UIMPOBAHHOIO OakaiaBpa
HanpaBieHuss moarotoBku 18.03.01 «Xumudeckass TEXHOJIOTHS», 3HAIONIETO OCHOBHBIC 0a30BbIC
aHAJIMTUYECKHE METO/bl HCCIEIOBaHUA HEOPraHWYECKMX BEUIECTB M MAaTepHasoB, BIAJCIOLIETO
KJIACCUYECKHMMU M COBPEMEHHBIMH KOMIUIEKCAMH METOAMK OILIEHKH BEUIECTB M MaTEpHUajoB, a TaKKe
BJIAJICIOIIEr0 IPUOOPHO-aHATUTUYECKUMHU HABBIKAMH.

3anaun U3y4eHUs: AUCHUTUINHBL:

- paccMOTpEHHE TEOPETHUYECKUX OCHOB, BO3MOXHOCTEM M 00JacTH INMPUMEHEHMs Ba)KHEHIIMX
METOOB UCCIIeI0BaHUS HEOPTAaHUYECKUX BELIECTB;

- JaTb MpeJCTaBlieHuEe O (U3MKO-XUMHUECKUX IIpoLeccax, JEKAIIUX B OCHOBE H3Yy4aeMbIX
METOJIOB;

- Ppa3BUTh CaMOCTOSTENbHOCTb B IPUOOPETEHUM HAYYHbIX 3HAaHMH M HABBIKOB pabOThl Ha
npubopax, yCTaHOBKaxX U B 00pabOTKe SKCIIEPUMEHTAIBHBIX JaHHBIX.

N3yueHue qUCHUIUIMHBL JOJPKHO OCHOBBIBAThHCS HA CIEAYIOIIUX MPO(eCcCHOHAIBHBIX CTaHAapTaX:

- 26.001 Cpenuamucr 1o  00eCHEYEHHMIO  KOMIUIEKCHOTO  KOHTpOJIL — IPOMBOJICTBA
HaHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MaT€pHUaJIOB;

- 26.004 Croeumanuct 1O  NPOU3BOJACTBY  BOJOKHUCTBIX  HAHOCTPYKTYPHUPOBAHBIX
KOMIIO3ULIMOHHBIX MaTe€pHUasoB.

Mecro nucunmiunabl B ctpykrype OOII BO

N3zyuenne xypca «MeTOIbI MCCIEIOBAHUS TEXHOJOTUM HEOPTaHWYECKHX BEHIECTB» CBS3aHO C
HE00XO0AMMOCTBIO 3HAaHUH OCHOB OOIIEH M HEOPraHWYECKOM, opraHuyecKoH, pU3nUecKon, KOJIIOUIHOM,
AQHATTUTHYECKOW XWMHUHM, TEOPETUYECKHX OCHOB TEXHOJIOTUM HEOPraHWYeCKHX BemecTB, HoBble
MH(pOPMALMOHHbIE TEXHOJIOTUH B ITPO(ECCUOHAIBHON AESITENbHOCTH

[Tony4yeHHbIe 3HAHUA 110 JUCUUIUIMHE TOTPEOYIOTCS IS U3yYCHUS CIICUAIBHBIX XUMUYECKUX U
TEXHOJIOTUYECKUX TUCLMIUIMH TaKUX KaK:

- XUMHYeCcKast TEXHOJIOTUS] HEOPTraHWYECKHUX BEIIECTB. TEeXHOJIOTHsI Cepbl U CEPHON KUCIIOTHI,

- TEXHOJIOTHSI CBSI3aHHOTO a30Ta;

- pecypco- 1 dHeprocOepekeHNe B TEXHOJIOTUH HEOPTaHUIECKUX BEIECTB;

- KpUOT'€HHbIE TEXHOJIOTUH U TIP..

[Tocne n3ydeHus: MUCIUILINHBI BBITYCKHUKH JIOJDKHBI OBITh TOTOBBI K BBITIOJTHEHUIO CIICAYIOMINX
TPYAOBBIX (PYHKIMIA:

- A/06.6. Pa3zpaboTka mpe/uIoKeHUH 10 KOMIUIEKCHOMY HCIOJIb30BAHUIO CHIPbSl M YTHJIM3alUU
OTXOJIOB IIPOM3BO/ICTBA;

- D/01.6. CoBepiieHCTBOBaHME TEXHOJIOTHUH, MEXAHU3AIMs U aBTOMATH3aIlMs TTPOU3BOICTBEHHBIX
IIPOLIECCOB.

- A/01.6. IIpoBenenue aHanu3za ChIpbs, MONy(HaOPUKATOB U TOTOBOM MPOIYKIIMH MPOU3BOJICTBA
HaHOCTPYKTYPUPOBAHHBIX KOMIO3UIIMOHHBIX MaT€pPHAJIOB;

- B/02.6. IlpoBeneHwme  3KCHEPTU3bl  TEXHUYECKHX  JOKYMEHTOB  IPOM3BOJICTBA
HaHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MaT€pPHaJIOB Ha COOTBETCTBHE TPEOOBAHHUSIM BHYTPEHHETO
PBIHKA ¥ OKCIIOPTHBIM TPEOOBAHUSM.

Komnerenuun odyuaromerocsi, popmupyembie B pe3y/ibTaTe 0CBOCHUS 1M CHHUIIIMHbI
B npomecce ocBoeHMs [JaHHOM JUCHMIUIMHBI Yy CTyZA€HTa (DOPMHUPYIOTCS CIEIyIoLIe
KOMITETEHIINH:

— npodeccuoHaNbHbIe
Kon HanmeHnoBanue
WHaukaTophl JOCTUKEHHUS] KOMIIETEHIIUN
KOMIIETEHIIUU KOMIIETEHIIUU
ITK-2 CIoco0€eH MCIO0Ib30BaTh 3-I1K-2 3HaTh CBOMCTBAa XUMHYECKHUX IJICMEHTOB,
3HaHUE CBOMCTB COEJIMHEHUI U MaTepHaJioB Ha UX OCHOBE ISl COOJIIOICHUS
XUMHYECKHUX AJIEMEHTOB, TEXHOJIOTHYECKOTO perylaMeHTa
coenuHeHuil 1 Martepuanos | Y-IIK-2 YMeTs ncnonp30BaTh 3HaHUS CBOMCTB
Ha UX OCHOBE JUIsl XUMHUYECKHX JIEMEHTOB, COEIMHEHUN U MAaTEPHAIIOB HA UX
pelIeHus 3a1a4 OCHOBE JUJISl PEILICHUs 3a7a4 110 BBIITYCKY MPOAYKIUHU B
npodeccuoHaIbHON CTPOTOM COOTBETCTBUH C TEXHUYECKUMHU TPEOOBAHUSIMU
JEATEIIbHOCTH B-I1K-2 Brnaners HaBbIKaM# pa3pabOTKU MPEATIOKEHUS O




OTXOJIOB IMPOU3BOJICTBA

KOMIIJICKCHOMY HCITIOJIb30OBAHHIO ChIPbA U YTHIIM3allun

I1K-9 CIOCOOEH MPOBOJIUTH 3-11K-9 3nath TpeboBaHwms, MpeabABIIEMbIC K KAUECTBY
aHAJINU3 CHIPHS, CBIPBS, OCHOBHBIE, BCTIOMOTaTeIbHbIC MATEPUAIOB U
MaTepuaioB U TOTOBOU TOTOBOM MPOIYKIUH MPU MPOBEACHUH aHATH30B U OL[CHKU
MPOIYKIIMH, OCYIIECTBIISATh | UX PE3YJIHTaTOB
OIICHKY pe3yJIbTaTOB V-IIK-9 YMeTh noAroTaBiuBaTh HCXOJHOE ChIPhE,
aHaiu3a OCHOBHBIE, BCIIOMOTATEIIbHBIC MaTEPHAIIBI U TOTOBYIO
MPOJIYKIIMIO K TPOBEJCHUIO aHAIN30B
B-11K-9 BnaneTs HaBbIKaMH aHaIM3a ChIPbS,
noiy(habpuKaToB U TOTOBOM MPOAYKIIUH, OCYIIECTBIATH
OLICHKY Pe3yJbTaTOB aHaJIN3a
3agaun BoCUTaHNS, peajin3yeMble B pAMKAX OCBOCHHS THCIIUIIJIHHbI
Bosneuenue B
Co3pnanue
Hamnpasie B — Hcnonb3oBanne BOCITMTATENILHOTO Pa3HOIUIAaHOBYIO
HUe/1enn 0GECIEHHBAOIIIX MOTEHITMAIAa YICOHON JUCITUTIITMHBI BHEY4EOHYIO
JESITeTLHOCTD
[Tpodeccu | popmupoBanue 1. Mcnonmk30BaHNEe BOCIIUTATEIIHHOTO 1. Opraamu3anus u
OHAIIbHOE | HayYHOTO MOTEHIIMAaja TUCIUIUINH POBEICHHE
BOCIIUTAH | MHPOBO33PEHUS, 001enpo¢peCcCuOHAIIBHOTO MOTYJIS JIst KOH(EepeHIINiA ¢ LIETbI0
ue KYJIBTYphI MOUCKa | (POPMUPOBAHUSA: MOMCKa HECTaHJapTHBIX
HECTaHIAPTHBIX - IOHUMAaHUS OCHOBHBIX IPUHITUIIOB U pENICHUI B KU3HU
Hay4HO- CIocoO0B HAYYHOTO MO3HAHUS MHUPA, HAy4YHO-TEXHUYECKOTO
TEXHHYECKHUX Pa3BUTHUS UCCIICIOBATEITHLCKUX KAYCCTB co00111eCTBa.
pelIeHuH, CTYJEHTOB IOCPEJICTBOM UX BOBJICYEHHS B | 2. YUacTHe B
KPUTHUYECKOTO HCCJICIOBATEIILCKUAE TIPOSKTHI 110 MOJITOTOBKE MyO MK
OTHOILICHUS K 00JacTsIM Hay4HBIX UCCIIEI0OBAaHUI; B BBICOKOPEUTUHTOBBIX
HCCIIEJOBAHUSIM - CITIOCOOHOCTH OTIENATH HACTOSIIUE PEIeH3UPYEMBIX
JHKEHAYyYHOTO HAy4YHBIC UCCIICIOBAHUS OT JDKEHAYYHBIX | HayYHBIX U3JIAHUSX.
tonka (B19) IIOCPEACTBOM IIPOBeAEHUS co cTyAeHTaMu | 3. dopmupoBaHue
CEMHUHAPOB, OTKPBITHIX JEKIIUH, KPYTTBIX | KPUTUYECKOTO
CTOJIOB; MBIIIICHHSI,
- TBOPUYECKOTO ¥ KPUTUYECKOTO OCPEACTBOM
MBIIUICHHSI, YMCHHSI paCCMAaTPUBATh 00CyXIeHHS CO
pa3IMyYHbIe UCCIIEI0OBAHUS C SKCIIEPTHOM CTyJIEHTaMH
TIO3UIUH TOCPEIICTBOM OOCYXKICHHUS CO COBPEMEHHBIX HAYIHBIX
CTyJEHTaMH COBPEMEHHBIX HCCIIEOBAaHUMN. | HCCTIEIOBAHUIN M HHBIX
OTKPBITHH ITPH
MPOBEJICHUH KPYTIIBIX
CTOJIOB, CEMHUHAPOB,
OTKPBITBIX JIEKIIUU U JIp.
[Ipodeccu | bopmupoBanue 1.Mcnonp30BaHue BOCIUTATEIILHOTO 1. Opranu3zanus Hay4HO-
OHANIbHOE | CIIOCOOHOCTH H MOTEHIIHaja TUCIUTUINH ro MOJIX0/Ia ¥ YyBCTBA
BOCIIUTAH | CTPEMJICHHUS po(ecCHOHATEHOTO MOTYJIS «Bce B ogHOI KOMaHIE»
ue CIIeZIOBaTh B JUTSL pA3BUTHS HABBIKOB KOMMYHUKAIIUH, Yyepes ydacTue CTy/ACH-
npodeccnun KOMaHIHOW pabOTHI M JTUJICPCTRA, TOB B TIPOBEJCHUH KPYT-
HOpMaM TBOPUYECKOTO MHKEHEPHOT'O MBIIIIJICHHUS, JBIX CTOJIOB U CEMHUHA-
MTOBE/ICHUS, CTPEMJICHHS CIIC0BATh B pOB.
obecrneunBaIUM | MPOPEeCcCHOHANTBHON NeATeTbHOCTH 2. DopMupoBaHUE Bep-
HPABCTBCHHBIN HOpMaM TIOBEJICHHS, 00SCTICUNBAIOIINM TUKAJIbHBIX CBS3CH 1

XapakTep TPYIOBOM
JEATSIbHOCTH 1
HECIIy’KeOHOTO
nosenenus (B21)

HPaBCTBEHHBIN XapakTep TPYA0BOU
JeSITEIIBHOCTH U HECITyKeOHOT O
MOBEJICHHSI, OTBETCTBEHHOCTH 32
NPUHATBIE PELICHUS Yepe3 IOATOTOBKY
IPYNIOBBIX KYPCOBBIX paboT U

(bopManbHBIX MTPABUI
KU3HU TPU IPOBEICHUU
CTYJIEHYECKHX KOHKYP-
COB



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

MIPAaKTUYECKUX 3aJaHUM, PEILICHUE KEHCOB,
IIPOXOKICHHUE MTPAKTUK U MIOATOTOBKY
BKP.

2.Mcrionp30BaHyue BOCIIUTATEIBLHOTO
NOTEHLMaNa JUCLUILINH
po¢eCCHOHATIBHOIO MOAYJIS JJIS:

- (hopMupoBaHUSI TPOU3BOICTBEHHOTO
KOJUIEKTHBHU3Ma B XOJ/I€ COBMECTHOT'O
pelIeHns KaK MOJEINIbHBIX, TaK U
IIPAKTUYECKUX 3a7a4, a TAKKE IIyTeM
IIOAKPEIUIEHUE palliOHAIbHO-
TE€XHOJIOTHYECKUX HaBBIKOB
B3aUMOJICUCTBUS B IPOCKTHON
JEATEIBHOCTH SMOLMOHAIbHBIM
3¢ (HeKTOM YCIEITHOTO B3aUMOJICHCTBYS,
OLIYIIEHHEM pocTa o01ei
3G PEKTUBHOCTH MIPU PACTIPECTICHIH
IIPOEKTHBIX 33J]a4 B COOTBETCTBUU C
CUJIbHBIMU KOMIIETEHTHOCTHBIMU U
SMOLIMOHAIBHBIMHU CBOWCTBAMU YJIEHOB
IIPOEKTHOM IPYIIIBIL.

CTpyKTypa U coaep:kaHue Y4eOHOH TUCUMILIHHBI
JucuumninHa mpenojaeTcs CTyAeHTaM B 7-oM ceMecTpe. OOmas TpyAOeMKOCTh AUCHUIUIHHBI
COCTaBJACT 3 3aUeTHHIX equHMIlEl, 108 ak. gacos.

Kanennapublii uian o0yyeHust

Ne Ne HaumenoBaHnue pa3jaesia Buabl yueOHoit ATTecTa Maxkcu
P T (TemMbl) JUCUMILIIMHBI JAesiTeJIbHOCTH (B Yacax) U pasjae- MaJlb-
a e ° ° Jaa (¢popma) HBI

2 =
3 M - > oaJ
hi bl 2 g 3a
e = = 2 pasues
= o =
JI E = ) <
5} 4 © ] @)
a o ) < o =W
2] = = = @)
| pa3znen
1 1 | OcHoBHBIC TTOHSTHS. 4 4 16 T 25
Knaccudukanus MeTOa0B. (TMCBMEHHO)
TpeboBanusi Kk  MeToAam TP (ycTHO)
aHaJIM3a
1 2 | CHeKTpOCKOTUYECKre 4 4 20
METO/IbI aHAJIH3a
Il paznen
2 2 | CreKkTpocKonuYecKue 4 4 20 T 25
METO/Ibl aHAIN3a (TMCHEMEHHO)
2 3 | TepMuyeckue METOIBI 4 4 20 | TIIP (yctHO)
aHanM3a:
Bua npomMeKyTOYHON aTTeCTAIINN 108 | 16 16 | 76 3auer 50

CoxpameHHoe HanMCHOBAHUC q)OpM TCKYIIECTO KOHTPOJIA U aTTCCTalluN pa3aCiIOB:

O0o3Hauenue ITosiHOE HAaUMeHOBaHUE

T TecTtupoBanue

I1P OTueT 1o npakTHYecKoi pabore




CoaeprkaHue JIeKIIMOHHOTO KYpPca 04HOM GopMbl 00y4YeHHUsI

Bcero
4acoB

Ne
JeKINHI

Tema sexnun. Bonnpocsl, oTpadarbiBaeMble HA JIEKIIUH

YyeoHo-
MeTOANYEeCKOoe
obecneuenmne

3

4

5

1,3

OcHoBHble mnoHsaTHA. Kiaaccudukamuss  MeTOI0B.
TpeOoBaHusi K MeTOaM aHAJIHU3A

lonamue xumuueckoeo ananusza. .OcHo8bl aHATUMUYECKOU
XUMUU, KAYeCMBEHHbIU, KOAUYEeCMBEHHbIU, CMPYKMYPHbLU
amanu3z, pacnpeoerumenbHulil, NPOU3800CMEEHHbI AHAIU3.
Iousmue npobwvi-oopasya. [lpunyun, memoo u memoouxa
ananuza. Omanvl  anamusza  (omb6op  npodwvl,  nPoo
nood2omoeka, uzmeperue u np.). Xumuuecxue, gusuiecxue
u  usuxo-xumuueckue Memoovl ananuza. OcHogHble
mpebosanus K memooam onpeoenenus. Ipebosanus K
Memooam ananuza — YY6CMEUMEeNbHOCMb,
u3OUpamenIbHOCMsb U np.)

1-5

517’91
11

CrnekTpocKONMUYeCKHe MeTO/Ibl AaHAJIN3A

OcHogvl  cnekmpockonuu.  AmomHas — cnekmpocKonus.
(amomHo-abcopoyUoHHas. AMOMHO-IMUCCUOHHAS,
PEHM2eHO8CKasi U DNeKMPOHHASL — CHEeKMPOCKONUsL),
onmu4ecKkast MONEKYIAPHASA CNEeKmMpOCKONUsL
(unppakpacunasn, yrempaguoremosas, ¢hayopecyenmuas
cnekmpockonuu). Cywyypocms memooos. llpunyun pabomuol
npubopa, ananus pe3yibmamos

1-5

13,15

Tepmuueckue MeTOIbI AHAIHU3A

Memoowl uccnedosanus u ux Kiaccupuxkayusi.

Ilonamue kanopumempuu. 3aKon coxpaneHusi HepIUl.
3axon [lecca. Tennoemkocmv Oumponus Ycmpoiicmeo
kanopumempa. I paguueckuti u anarumudeckuii cnocoo
obpabomku  pesynomamos  OnpedelieHue  meniom
niasneHus U  Qazo8020 nNpespaujeHus no  Kpuevlm
Haepesanue-oxaaxcoenue. Memoowr TI'A, J[TA u JICK.
Cywynocmo memooos. [lpunyun pabomwl npubdbopa, ananus
pe3yIbmamos

1-5

16

Bcero

Ilepeyenb npakTHYeCKUX 3aHATHI 04YHOH GOpPMBbI 00y4eHUs.

Bcero
9aCOB

Ne

Tema npakTH4ecKoro 3aHATHs. 3aJaHus, BONPOCHI,

3aHATHUA OTpaﬁaTblBaeMble Ha MPAKTUHYCCKOM 3aHATUHH

YueoHo-
MeTOANYecCKoe
odecreyeHue

3

4

5

2,4

Kiaccuueckune meToabl aHaau3a

(OCHOBBI TUTPUMETPHHU, TPABUMETPHH)

OcHogvl mumpumempuu, Memoosbl MUMpPUMempuy 6UObL
mumposaHnuu, pacyem koHyeumpayuu. OcHosbl
2pasumempuu, NOHAMUS 2PABUMEMPUYECKOll hopMmbl,
ocadxcoaemoti popmoul, mpebosarnus k Hum. Obpazosanue
ocaoka. [Ipumenenue mumpu- u spasumempuu.

6

6,8

MertpoJiornyeckoe odecnedeHue MeTO10B
ucciaenosanms. 4.1 IlorpemnocTn usmMepeHni
Honamue xumuueckoti memponocuu. Cucmemamuieckue,
cyuaiinble noepeunocmu, npomaxu. Abconiomnas u
omHocumenbHas nozpeutnocmu. Bocnpouzeooumocms,
NpasUIbHOCMb, CXOOUMOCHb, NPEYE3UOHHOCb.
Yucnennvle xapakmepucmuku 60CHPOU3E00UMOCTIU:




cpeOHee, nokasameilb novYHocmu, cmaHdapmHoe
OMKJIOHEHUEe U np.

10,12 | MeTpoaornuyeckoe odecredyeHne MeTO10B

ucciaenosanms. Y.2 I'pagynpoBka (Ha npumMepe
cnexkrpodoToMepun)

Konuuecmsennoe ananuz, nonamue KoHyeHmpayuu.
Ananumuueckuii cueHan, epadyuposantas YyHKyus.
Obwas cxema usmepenus, Abconomuule u
omHocumenbHvle Memoowvl usmeperusi. I padyuposka.,
cnocobwl epadyuposxu. Cmanoapmusie 00pa3ybi.
I'padyuposannwiii epaghux.

14,16 | Tepmuyeckne MeTOAbI AHAIN32 HEOPTAHMYECKHX

BemectB (TT'A, JICK, ITA)
Ocnoswvl TI'A, JICK, JITA. Buowsl epaguros. Ycmpoiicmeo
U npuHyun pabomsi npubOpa OJist Kaxrcoo2o euod

OAHHbBIX

ananusa.. HOﬂyquue u 06pa60m1<a IKCnepumerHmaibrnvlx

16

Bcero

3agaHus 119 caMOCTOSITeIbHON PadoThl CTYICHTOB 04YHOM GopMbl 00yUeHust

Bcero
Yacos

3aanusi, BONPOCHI, VISl CAMOCTOSATEILHOI0 U3YYCHUS
(3aganus)

YyeoHo-
METOANYEeCcKoe
of0ecreuenue

2

3

4

4

Metonabl KOHTpOJs KadyecTBa MarepuanoB. KomrmuiekcHas
OIICHKA COCTaBa U CBOMCTB MaTE€pHaJIOB

KauecTBeHHass M KOJNWYECTBEHHAas OIICHKA CHIPbEBBIX
MaTepUaJOB XUMUYECKUMH METOAaMu (M0 XMMHYECKUM
peakiusiM). OCHOBHbIE MPUHIUIIBI BEICHUS METOIUYECKUX
JIOKYMEHTOB

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

Mertoibl ncciieI0BaHUs CTPYKTYPhI M JUCIIEPCHOTO COCTaBa
BEILIECTB U MATEPUAJIOB

AHanutuyeckue XapaKTCPUCTHUKNU u CTaTUCTHYCCKHUC
OLICHKHN

Knaccuueckue MeToIbl aHaIM3a B AaHAJIUTUYECKON XUMUH.
Tlomenyuomempusl, KOHOyKmomempus

15

CHeKkTpocKONnMUYecKre METO/ bl aHaIN3a
AHoepnuiii macnumnviii pesonanc. Macc-cnekmpomempus.
Memoouvl ananuza, 0cHO8aHHbIE HA PAOUOAKMUBHOCHIU.

17

Xpomarorpapuieckre MeTOIbl aHATTN3a

Tazoeas xpomamoepaghus. Kuokocmuas xpomamozpaghus
(8vicok0d(ppexmuenas, UOHHAA, MOHKOCIOUHASA, —2elb-
xpomamoepagus). Dnroudnas xpomamoepagusi.
Couemanue xpomamozpaguu u CHeKmpoCKonuu

18

MarsneToxuMHUeCcKre METOIbI aHAJIN3a

Hamaznuuennocmeo, HANPAACEHHOCMY, MazHumHas
gocnpuumyueocms.  Jluamaznemusm, — nNapamacHemusM.
Deppomaznemusm, aumugeppomacnemusm. Ilosedenue
gewecmea 80 GHeUHeM MASHUMHOM nofe. Ycmpoticmeo
MACHUMHBIX 6ecos. IIpumenenue 91EeKMPOHHO20
napamazHumuoz2o pe3ounanca . Aoepuwviit MP

76

Bcero

1-5

Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH




[lpu peanuzamuu y4eOHOro Marepuana Kypca HCIOJNB3YIOTCS pPa3IM4Hble 00pa3oBaTeIbHBIE
TEXHOJIOTUH, CIIOCOOCTBYIOIINE CO3JaHUI0 aTMOC(EpPbl CBOOOJHON M TBOPUECKOM AMCKYCCHH KaK MEXITY
IperoiaBaTeNieM U CTyIeHTaMHU, TaK U B CTYJEHUYECKOU rpyme. Llenbio npu 3ToM sBisieTcs BHIpaboTKa y
CTY/ICHTOB HAaBBIKOB M KOMIIETEHIMH, IMO3BOJSAIOIIMX CAMOCTOSITEIbHO BECTH HCCIEI0BATEIbCKYIO U
Hay4HO-TIEJJarOrMYECKYI0 padoTy.

[IpakTuyeckas NOATOTOBKAa MpH peaau3aluy yY4eOHOW JAMCHUIUIMHBI OpraHu3yeTcs IyTeM
IIPOBEJCHUS NPAKTUUYECKUX 3aHATHH, NPEIyCMAaTPUBAIOUIMX Yy4YacTHE OOYYaroIIMXCS B BBIINOJIHEHUU
OTJEJIbHBIX 3JIEMEHTOB PadOT, CBA3aHHBIX ¢ Oyaylel MpohecCHOHATBHOMN 1eATEIbHOCTBIO.

[IpakTyeckas MOArOTOBKA TaKKe BKIIOYAET B ce0sl 3aHATHA JIEKIMOHHOTO THIIA, KOTOPHIE
IIpeJycMaTpUBAalOT nepegady yueOHol nHdopManuu o0ydyaromumcs, HeoOXOAUMOM Ui MOCIENYOLIEro
BBITIOJIHEHUS paboT, CBA3aHHBIX ¢ OyayIei npodeccHoHaNbHOM NesITeTbHOCTBIO.

AyIuTOpHBIE 3aHATHS NPOBOAATCA B BUAE JEKUMi ¢ ucnonb3oBanueMm IIK u kommbproTepHOro
IIPOCKTOpPA; IPAKTUYECKUX 3aHATHM - ¢ wucnoub3oBaHueM IIK 1mpu  mnposeneHum  pacyeros.
CamocrosrenbHas paboTa CTyIEHTOB MPOBOAMTCS IOJ PYKOBOJACTBOM IpenojaBaTesiel, ¢ OKa3aHueM
KOHCYJIbTAIIMH U TIOMOIIH IIPH MOJTOTOBKE K KOHTPOJIBHBIM pab0OTaM, BBIIIOJIHEHUH JOMAIIHUX 3a/laHHH

DoH/1 OLIEHOYHBIX CPEIACTB

@OH/ OLIEHOYHBIX CPEACTB IO AMCUUIUIMHE OOECIIEYMBAET MPOBEPKY OCBOCHHUS ILIAHHPYEMBIX
pe3yabTaToB 00ydeHUs (KOMIETEHUMH M HX HHAMKATOPOB) IOCPEICTBOM MEPOINPHITUN TEKYIIEro,
pyOEXKHOI0 U IPOMEKYTOUYHOTO KOHTPOJIS MO JUCLMILIIUHE.

Cs3p  Mexny (GOpMUPYEMBIMM KOMIETEHIMSIMH UM (opMaMu KOHTpPOJS MX OCBOEHUS
IIpeJICTaBJIeHa B CIEAYIOUIEH Tabnuiie:

Haumenosanue
Ne Kon n HanMeHoBaHMe HHIUMKATOpa HanmenoBanue
KOHTPOJIUPYEMBIX o
/11 JIOCTHOKCHHST KOMIIETEHITUN OLIEHOYHOTO CPEACTBA
pazziesoB (TeMBb)
Bx0/1HOM KOHTPOJIb
3-11K-2 3Hath cBOWCTBAa XUMHYECKHUX
3JIEMEHTOB, COCJMHEHNH U MaTEPUAJIOB
Ha UX OCHOBE I COOIIOICHUS Bornpocsl BxoaHOTO
1 | BxomgHoit KOHTPOJIB TEXHOJIOTHYECKOTO PErIaMEHTa KOHTPOJIA
3-I1K-9 3nath TpeboBaHus, (TMCBMEHHO)
MpEAbIBIsIEMbIC K KAU€CTBY CHIPbSI,
OCHOBHBI€, BCTIOMOT'aTeJIbHbIE

MaTepHuaioB U TOTOBOW MPOAYKLUH MPU
MIPOBEJICHUH aHAIM30B U OLIEHKH UX
pe3ynabTaTOB

ATTecTanus pa3enoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH

Bce TEMBI, BCC pa3aCJibl

3-I1K-2 3HaTh CBOMCTBA XMMHYSCKHUX
AJIEMEHTOB, COEIMHEHUI U MaTEPUAIIOB
Ha UX OCHOBE JIJII COOIIOICHUS
TEXHOJIOTHYECKOTO perjiaMeHTa

V-TIK-2 YMeTh UCIIONB30BaTh 3HAHUSA
CBOMCTB XMMHYECKUX PJICMEHTOB,
COEIMHEHUH M MaTepHUaJIOB HA UX OCHOBE

TecTtupoBanue
JUTSL pEIICHUS 33124 TI0 BBITYCKY

(MMCHMEHHO)
NPOJIYKIUHU B CTPOTOM COOTBETCTBHU C
TEXHHUYSCKHUMHU TPEOOBAHUSIMHU Or4er 1o

B-T1K-2 Brnagers HaBbIKaMH pa3pabOTKH
MPEJJIOKEHUS IO KOMIUIEKCHOMY
UCTIOJIb30BAHUIO CBHIPbS U YTHIIN3ALUU
OTX0JI0B IIPOU3BOICTBA

3-I1K-9 3natp TpeboBanus,
IpebsBIsieMble K KAUeCTBY ChIPbSI,
OCHOBHBIE, BCIIOMOTaTEJIbHbIE
MaTepuasIoB U TOTOBOU MPOIYKIUH MPU
IIPOBEJCHUH AHAJIU30B U OLIEHKU UX
pe3yIbTaTOB

MIPaKTUYECKON paboTe
(MMCBMEHHO U YCTHO)




V-IIK-9 YMeTh noAroTaBiInBaTh
HCXOJIHOE ChIPhE, OCHOBHBIE,
BCIIOMOTaTeNbHBIC MATEPHUAIIBI U TOTOBYIO
MPOAYKIIMIO K IPOBEACHUIO AaHATTN30B
B-I1K-9 Bnaners HaBbikamMu aHaIM3a
CBIPbsI, MOTy(hadbpruKaTOB M TOTOBOM
MPOIYKIIMH, OCYIIECTBISTH OIICHKY
pE3yJIbTaTOB aHATN3a

[TpomexxyTouHas aTTecTanus
3 | 3auem 3-T11K-2, V-IIK-2, B-T1K-2 Bormpocs! k 3auery
3-T1IK-9, V-I1K-9, B-I1K-9 (ycTHO)

OueHoYHbIE CPpeACTBA /151 BXOJHOTI0 KOHTPOJIS, TEKYIIEro KOHTPOJIS U NMPOMEKYTOYHOH
aTrrecTanuy (AHHOTALMSA)

Oyenounvle cpeocmea 01 6X00OHO20 KOHMpPOJsA TPEACTaBISIOT CO00il BOIMPOCH], KOTOpPHIE
3aJIal0TCS CTYJCHTaM B MUCbMEHHOU opMe. AHHOTAIHS TIPUBECHA HIKE.

B kauectBe oyenounozo cpeocmea mexyueco KoHmposa ouHot HopMbl 0O0yUEHUS UCIIONb3YIOTCA
OTYET TIO MPAKTHUYECKOH paboTe (IMMChMEHHO W YCTHO), TeCT (MUCbMEHHO). OTY4eT MO MPaKTHYECKON
pabote mpexacTaBnseT coOOW BBHIMOJIHEHHE 3aJaHUM [0 BapuaHTaM M YCTHYIO HUX 3aIIUTY,
MPEACTABIISIIONIYI0 OTBEThl Ha TMOCTABJICHHBIE BOIIPOCHI MpEMojaBarelisi 1o Teme. TecT mpeacTaBiseT
co00i1 BOIIPOCHI C HECKOJIBKHUMH BapHaHTaMHU OTBETOB. AHHOTAIMHM 3aJaHus MO MpaKTHYeCKOl paboTe,
TeCcTa MPUBEJCHBI HIKE.

B kauecTBe OLIEHOUHOTO CpeicTBa ammecmayuy pasoeia UCHOIb3yeTcs KOHTpoib utoros (KN),
KOTOPBIN MPEACTABIISIET COO0 CYMMY PE3yJIbTaTOB OLIEHOYHBIX CPEJICTB TEKYIIET0 KOHTPOJIS.

s npomescymounou ammecmayuu TPETyCMOTPEHbl TEOPETUUYECKUE BOIPOCHI, NPUBEIACHHBIC
HIDKE.

[To uroram oOyueHuUs BBHICTABIISCTCS 3auem.

IIpuMepHBbIe BONPOCHI BXOJHOT0 KOHTPOJIS
UTo Takoe KOHLEHTpAallKsl BENIECTBA.
Yro Takoe pacTBOp, U3 KAKMX KOMIIOHEHTOB OH COCTOMT?
Jlatb onpenienenye npoueHTHOW KOHIIEHTpaluu
JlaiiTe onpenenenne d3K30TEPMUUYECKUM PEAKIUAM
Paccunraiite, CKOJIBKO IpaMM CEpHOM KUCIOTBI COJEPKUTCS B €€ pacTBOPE KOHIIEHTpauu 1
MOJIB/JI

QPR WIN -

IIpumepHoe 3a1aHMe MO0 paKTHYeCKOii padoTe

1. O3HaKOMHUTBCS CO CBOMM QHAJIU3UPYEMBIM II0KA3aTEIEM B COOTBETCTBHUE C BAPUAHTOM,
olpesieNIeHHBbIM IIpenoaaBaresnemM (Tadu. 1).

2. O3HaKOMHUTBCS ¢ METOJOM aHAJIM3a JTaHHOTO MOKAa3aTelsl, @ UMEHHO:
- KakoB TpeNe] €ro OOHapyXeHUsi TaHHBIM MeToJ0M (Tabis. (PU3MKO-MEXaHMUYECKHX IOKa3aTeieil B
cootsercTBytoiem ['OCT);
- 3aMKCcaTh CyIIHOCTh METO/1a, C IOMOIBI0 KOTOPOTO OIpENEseTCsl JaHHBIA BUJI TIOKAa3aTes;
- onmucaTh NPUHIUN padboThl (HOTOIIEKPOKATOpUMETpa (HAMTH B JOTIOJHUTEIBHON JIUTEPATYPE);
- KaKkoe BellecTBO B Baiiem merojie siBiseTcst cranAapTHbIM oopasiiom (CO)
- pa3o0parbcs C MOCTPOEHUEM TpPaayupoBOYHOro rpaduka. Onpenenutb, MpU KaKoW UIMHE BOJHBI
IIPOBOAUTCS U3MEPEHUE;
- BBIIUCATh METOAMKY IPOBECHUS SKCIIEPUMEHTA;
- IIOCTPOUTH I'PAAYHUPOBOYHBIN IpadyK MO JaHHBIM IKCIEPUMEHTANbHBIM ToukaM (Tabia. 1 cronbern 5) C-
KoHUeHTpauus, D —3amepenHHas omnTuueckas MIOTHOCTh. IlyreM amnmpokxcumaiy oONpeAesuTh €ro
ypaBHEHHE NPSIMOM JTUHUU (CM. MPUMEUYAHUE HUXKE).
- pazoOpatbcs c 00pabOTKON pe3ynpTaToB HJKcmepuMeHTa ((opMyny 3amMcath) M, HCHOIb3Ys
IpaJyHpOBOYHBIN TrpaduK, METOAOM uumepnoaayuu (HAXOXIACHUE pe3ylbTaTa IyTeM IOJCTaHOBKU
AKCIIEPUMEHTAJILHOTO 3HAUEHUSI B U3BECTHYIO (DYHKIIHMIO), BHIYMCIUTH KOHIIEHTPALMN aHATU3UPYEMOT0O
BEIIIECTBA, €CIIU ONTHYECKas IUIOTHOCTH ABYX MapajIeNbHBIX ONpeeIeHUi N3BeCTHA U yKa3aHa B TalJl.
1 (cronber 6)



Tabmumna 1

No HT/ HaunmenoBanue Howmep ['panyrpoBOYHBIN | DKCHEpU-MEHTAIb-
Bapu- OIIpEAEIIAEMOTO IIyHKTa rpaduk HbIE 3HAYCHUS
aHTa ITOKa3aTesst D
1 2 3 4 5 6
1 I'OCT 2184 Onpenenenue 7.4 C D D,=0,60025
Kuciora MacCOBOH JOJH 0| 0,6000 D,=0,60021
CCpHad KeJe3a 0,01 0,6002
TexHu4eckas | (ciabas 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 MacCOBOH JOJH 0,025 | 0,6002 D,=0,60021
cepHas xKeesza 0,050 | 0,6007
TeXHUYeCKas | (Kpemkas ImKasa) 0,100 | 0,6013
0,150 | 0,6009
0,200 | 0,6026
0,250 | 0,6030
IIpumepHbIH TECT
Bonpoc Ne 1 | CniekTpaJjibHbIe METOIbI AHAJIHU3A — ITO METO/Ibl, OCHOBAHHbIE HA
B3aUMO/IEHCTBUM BelleCTBa C U3JIyYeHHeM:
OtBeT A A) DJIEKTPUYECKUM
OtBet b b) MmaruuTHBIM
OtBeT B B) paguanmonsbsim
OtBer I' ') aeKTpOMarHuTHEIM
Bonpoc Ne 2 | OTpunatenbHbli AeCATUYHBIN JOrapru(M KOHIEHTPALlMi HOHOB BOJ0OPOAA —
3TO MOKA3aTeJIb
Otser A pH
OtBer b pK
OtBetr B MIPETIOMJIICHUS
Otser I' U3JIYyYCHUS
Bonpoc Ne 3 | MosisipHasi KOHIEeHTPalMsl MOKA3bIBAET
Otset A CKOJIIbKO MOJIb BEILIECTBA PACTBOPEHO B 1 11 pacTBOpa
Otset b CKoIpKO rpaMM BELIECTBA pacTBOPEHO B 1 J1 pacTBOpa
Otser B CKOJIBKO TpaMM 2KBHBAJICHTOB BEIIECTBAa pacCTBOPEHO B | J1 pacTBOpa
Otser I' Ckonpko rpamm  BeniectBa pactBopeHo B 100 r pactBopa
Bonpoc Ne 4 | BoiGepuTe npudop cneKTpajbHOr0 MeToAa aHAJIN3a
OtBet A CEKTPOPOTOMETP
OtBet b puOop JUIsl ONPEEIICHUs TEMIIEPATyPhl MJIABICHUS
OtBetr B TEPMOCKaH
Otser I' xpomarorpad
Bonpoc Ne 5 | BoiGepuTe ocHOBHOE 000py/10BaHuUeE 1Jis1 TATPUMETPHYECKUX METO/I0B
aHan3a (YKaKUTe HeCKOJIbKO)
OTtBeT A broperka, koHndeckas konbda
OtBet b ABTOMaTHYECKHI TUTPATOP
Otser B TEPMOCKaH
Otser I’ xpomarorpad
Bonpoc Ne 6 | CkoJibko rpamm BemecTBa coep:xkurcsi B 100 r 10 %-ro pacrBopa
Otser A 10
OtBet b 20
Oteetr B 30




| OtBer T | 40

CHHCOK TeopeTHYeCKHX BONPOCOB K 3a4eTy

1 ITonsaTne xumnueckoro aHanusa. [Iponecc ananmsa

2 Knaccudukanus metonos anannza. Kpurepuun kauecTBEHHOT0 aHaIu3a

3 Knaccugukaius KOTMUYECTBEHHBIX METOJ0B aHan3a. Kpurepnun KOJIM4ecTBEHHOTO
aHajan3a

4 TpeboBaHMs K METOJIaM aHAIH3a

5 Tepmuueckue MeToabl aHanu3a. TepMUUecKue XapaKTepUCTUKN MaTepUalioB

6 TepmorpaBumeTpuueckuii MeTo] aHanu3a. CylHOCTb METOAA. Y CTPOICTBO M IPUHLIUIT
paboThl mpubopa.

7 TepMuueckue METOIbl aHaNIM3a. TepMorpaBuMeTpudecKruii MeTo1 aHan3a. KauecTBeHHBII
aHaJIN3

8 Tepmuueckue MeToabl aHaIu3a. TepMorpaBUMETPUYECKUA METO ] aHAIHN3A.
KosmmuecTBeHHbIl aHAIN3

9 TepMuueckue MeTOIbl aHau3a. TepmorpaBuMerpuueckuii Mmeton ananuza. Meron JATT

10 | AuddepennmansHpiii TepMudeckuid aHam3. CyIIHOCTh METOa. Y CTPOHUCTBO U IPHHIIUIL
paboThl mpubopa.

11 Juddepennmansuplii TepMudecknii anammu3. Onpenensemsie napamerpsl. Kpusast ITA.
12 | JuddepenumanpHas ckanupyromas kanopumeTpus. CylmHoCcTh MeToa. Y CTPOHCTBO U
npuHLIUI padoTsl npubopa. OnpeaensieMple NapaMeTpsl

13 | CnexrpanbHbie MeToap! ananmu3a. Kiaccudukarmst MeTo0B. THITEI CIEKTPOMETPOB

14 | CnekTpanbHble METOABI aHAIM3a. DICKTPOMATrHUTHBINA CIEKTP, IBOMCTBEHHAs TPUpOJIa
CBETa

15 | CnekTpanbHble METOABI aHaNM3a. BoaHoOBbIE cBoiicTBa cBeTa. [lokazarens npenomiieHus.
Hucnepcus. Pedpakromerpus. PaccessHue cBeta.

16 | CnekTpanbHble MeTOABI aHanu3a. KopnyckyisipHble CBOMCTBa CBeTa. Y paBHEHUE
OlinmreiiHa. [lornonienue u ncnyckanue U3J1ydyeHus

17 AOcopOIMOHHas CIIEKTPOCKOIHs. Buapl. 3aKOH MOTJIONIECHUS CBETA

18 | AGcopOunonHas MOJEKYJsIpHAs ClIEeKTpOCKonHA. [[puHIMIIanbpHas cxema ClieKTpoMeTpa.
Buipl HCTOUHUKOB M3JTyYEHHUSI

19 | AGcopOunonHas MOJEKYISIpHAs CIIeKTpOoCKomHA. [[puHIHMIIMaNbHas cxemMa CIIeKTPOMETpa.
MoHoxpomatopsl U cBeToGmIbTpbl. CxeMa MOHOXpOMaTopa

20 | ABcopbuMoHHAs MOJIEKYJIsIpHas crieKTpockonus. IIpuHiunuanbHas cxema ClieKTpoMeTpa.
Cocyap! IUTst pacTBOPOB, MPHEMHUKH M3ITY9IEHUS

21 | ABcopOuMOHHAs MOJIEKYJISIPHAs CIIEKTPOCKONHS. 3aKOH MOTJIONIECHHUS CBETa, OCHOBBI
KOJIMYECTBEHHOTO aHaJIM3a

21 | ABcopOuMOHHAs aTOMHAs! CIEKTPOCKOMNHUS. 3aKOH MOTJIOIIEHUS CBETA, OCHOBBI
KOJIMYECTBEHHOTO aHaJIM3a

22 | ABcopbunoHHas aToMHas cniektpockonus. [Ipumenenue. IlpuHnunuanbHas cxema
ATOMHO-a0COPOIMOHHOTO CIIEKTPOMETPA.

23 | AGcopbuMoHHAs aTOMHasl ClIEKTPOCKONHUs. Buabl arToMu3aTopos

[To uroram oOyueHusl BBICTABIISIECTCS 3auem.

IIxaabl OLeHKH 00pa30BaTeIbHBIX 10CTHKEHUI
IIIkaJjia OLeHKH BXOJHOT0 KOHTPOJIsI, 0TYETa N0 NPAaKTH4YecKoi padore:
3auTeHo: 3a/1aHKE BBIITOIHEHO BEPHO, CIAHO B YCTAHOBJIEHHBIE CPOKHU
He 3auTeno: 3ajaHue He BBIIIOJHEHO, BHINOJIHEHO C OMIMOKaMH, KOTOpbIe TpeOyeTcss UCIIPABUTH,
WJIH CAAHO IOCJIE YCTaHOBJIEHHOTO CPOKa

IIkana oneHKy TecTa, 0TYETA MO NMPAKTHKE, 3a4eTa (OIICHUBACTCS B MPOICHTAX ):

IIpoueHTsl TpeGoBanus K 3HAHUAM

100-85 OTBeThl Ha MMOCTABJIEHHBIE BONPOCH! MOJHBIE, YUeTKUE U pa3BepHyThie. Perienus 3anau
JIOTUYHBI, JIOKA3aTeIbHbl M JIEMOHCTPUPYIOT AHAIUTUYECKHE U  TBOPYECKHUE
CITOCOOHOCTH CTY/ICHTA.




84-70 JlaroTcs mosiHBIE OTBETHI HA IIOCTAaBJICHHBIE BONPOCHL. Iloka3zaHO ymeHuUE BBIIEIATH
IIPUYUHHO-CJICICTBEHHbIE CBA3M. I[Ipu pemeHun 3amad JONMYIIEHBI HE3HAYUTEIBHBIE
OLIMOKH, UCTIPABJIEHHBIE C TOMOIIBIO «HABOJSIIMX» BOIPOCOB MPETOAaBATEIS.

69-60 OTBeThl Ha BOIIPOCHI M PELIEHMSI TIOCTABIEHHBIX 3a/1a4 HEAOCTATOYHO IMOJHbIE. JIornka
U TIOCJIE/IOBATENILHOCTD B PEIICHUH 337[a4 MMEIOT HapyIIeHHus. B oTBeTax oTCyTCTBYIOT
BBIBOJIBI.

OtreHKH B OaJTax BBICYMTBHIBAIOTCS MyTEM MMPOU3BEICHHS BEIUYUHBI BBICTABICHHOTO MPOIEHTA
JUIS KOHKPETHOTO BHJA TEKYIIEr0 KOHTPOJIS Ha MPEABAPUTEIILHO BBIICICHHOE Ul HEr0 KOJIMYECTBO
0ay1oB (B mpeaenax pasjena).

PacripeencHne MakCHMaJIbHbBIX OAJUTOB 1O BUaM paboT B mpejiesiax pas/esios:

| paznen Il paznen 3auer
(25 6annoB) (25 6amnoB) (50 6asoB)
OTuer 1o nmpaxkTuKe Tect Otuer 1o nmpaxkTuke Tect
(ITP) (T) (ITP) (T)
10 6amnoB 15 6amnoB 10 6amnoB 15 50 6amnoB
6au10B

Hroro: 100 6autoB

HtoroBasi olleHKa BBICTABIAETCSA IyTeM IEpeBoJa HAOpaHHBIX OasIOB B COOTBETCTBHHU CO
cienyromnien Tabauneil:

Onenka 1o 5-0ayuTbHOM mIKane e Onenka ECTS
JK3aMEH

5 — «omauunor 90-100 A
85-89 B

4 — «xopouwio» 75-84 C
70-74 D

3 — «yoosremseopumenbHo» 65-69
60-64 E

2 — «Hey0081emBOPUMETILHOY Memnee 60 F

Y4eOHo-MeTOoAN4YecKOe U HH(pOpMALMOHHOE o0ecniedeHre y4eOHOH JUCIUIIIMHBI
OcHoBHast TuTepaTypa

1. Bepuunun, B. M. Ananutndeckas xumus : yueOHuk / B. 1. Bepmmnun, U. B. Biacosa, 1. A.
Hukudoposa. — 3-e¢ m3a., crep. — Cankr-IlerepOypr : Jlanb, 2019. — 428 c. — ISBN 978-5-8114-
4121-1. — Tekct: »nekTpoHHbIM / JlaHp : 3yeKTpoHHO-OMOmMoTeuyHas cucrema. — URL:
https://e.lanbook.com/book/115526  (mata  oOpamenus: 11.11.2020). — Pexum  moctyma:
https://e.lanbook.com/book/115526

2. MeToapl M JTOCTIKEHUSI COBPEMEHHOW aHAMTHYECKOW XMMHH : y4eOHHMK Jis By30B / . K.
bynnukos, B. Y. Bepuunun, I'. A. EBtiorun [u ap.] ; noxn penakuueit B. Y. Bepmmnnna. — CaHkr-
[etepOypr : Jlanp, 2020. — 588 c. — ISBN 978-5-8114-5630-7. — TekcT : anekTpoHHbIH // JlaHb :
3JIeKTpOHHO-O0uOnoteynass cucrema. — URL: https://e.lanbook.com/book/152586 (mara obparmienus:
11.11.2020). — Pesxxum moctyna: https://e.lanbook.com/book/152586

JlomonHuTEbHAS TUTEPATYpa

3. 3BekoB, A. A. ®usnyeckue METOIBI UCCIIeIoBaHus : yaeOHoe mocobue / A. A. 3Bekos, K. A.
Kopuyranoga, H. H. UnesikoBa. — Kemeposo : KemI'Y, 2022. — 173 c. — ISBN 978-5-8353-2942-7. —
Tekcr : AJIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEIHAS cucTema. — URL:
https://e.lanbook.com/book/309092 (mara obpamenus: 28.11.2024). — Pexum noctyna: Ajis aBTOpH3.
nose3oBareneid. https://e.lanbook.com/book/309092

4. llIxonsHukoB, E. B. XuMmuueckue METObI KOJIMYECTBEHHOTO aHAM3a : yueOHoe mocobue / E.
B. llIxonsHukoB, H. B. MuxaiinoBa. — Cankt-IletepOypr : CIIOIJITY, 2013. — 128 c¢. — ISBN 978-5-
9239-0597-7. — Tekcrt : saexkTpoHHblid / Jlanp : snekTpoHHO-OMOnmoTeuyHas cucrema. — URL:
https://e.lanbook.com/book/45590 (mata ob6pamenus: 20.03.2021). — Pexxum goctyma: st aBTOpH3.
none3oBareneit. https://e.lanbook.com/reader/book/45590/#1



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

5. bemtoctun, A. A. IloteHuMomMeTpust: (GU3UKO-XUMHUYECKHE OCHOBHI M MPHUMEHEHHS : ydeOHOe
nocobue / A. A. bemroctun. — Cankr-IlerepOypr : Jlanp, 2015. — 336 ¢. — ISBN 978-5-8114-1838-
1.— Tekcr: onekrtpoHHsli / Jlanb : smexkTpoHHO-OmMOmmoreunas cucrema. —  URL:
https://e.lanbook.com/book/60646  (mata  obpamenus:  20.03.2021). —  Pexum  gocTyma:
https://e.lanbook.com/reader/book/60646/#278

Y4yeOHO-MeTOAMYECKAS JIUTEPATypa

6. 3epubimkuHa A.A. MeToanueckue yka3aHus K mpakTudeckoi pabore «Knaccuueckne MeTo bl
aHanu3a (OCHOBBI TUTPUMETPUH, TpaBUMETpuH)».- bamakoBo: BUTU HUAY MUDU, 2021. — B
anpooanuu

7. 3epubimkuHa A.A. . MeTonuueckne yka3zaHHUs K NMPAKTHYECKOW pabore «MeTposorunyeckoe
obecriedyenne metonoB uccinepoBanus. Y.l Ilorpemnoctu m3mepenmii.»- bamakoso: BUTU HUAY
MU®DU, 2020. - B anpobanum

8. 3epupmmkuaa A.A. . Meroauueckue yKa3aHUS K TPAKTUYECKOH pabore «MeTpoiorunieckoe
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IIporpammuoe obecnieuenne u UnrepHer-pecypcni:

1. mponecc peanuzanuu 00pa3oBaTEIbHON MPOrpaMMBI 110 AUCHUILIMHE «MeEToAbl HccieaoBa-
HUSl TEXHOJIOTHH HEOPTaHWYECKHX BEHIECTB» B COOTBeTcTBHU ¢ TpeboBanmsmu OC HUAY MUOU
obecrieueH HEOOXOJMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO TPOrPaMMHOT0 00eCTIeYeHus;

2. TIEPEeYCHb PECypCcoB MH(POPMAIIMOHHO-TEICKOMMYHHKAIMOHHON cetn «MHTepHeT» Heo0xo-
JMMBIX JUIS OCBOCHHSI JUCIUILIIHHBL:

http://www.chemspider.com — mopTan mnoucka u HHGOPMAIUH O XUMUUECKHX COCTUHECHHSIX

http://www.chem.msu.su/rus - mopTai 3JIeKTPOHHON OMOIMOTEKH 110 XUMHH

MarepuajJbHO-TEXHHYECKOe o0ecnedeHne y4eOHOH TUCIUIIIMHBI
3aHsATHUS IPOBOJAATCSA B yUeOHON ayAUTOPHUHM, IPEAHA3HAYEHHOM JJI MPOBEICHUS 3aHATHH JIeKI1-
OHHOTO U MPAKTHYECKOTO THUIA, TPYNIOBBIX M HHIWBUIYaJbHBIX KOHCYJIbTAIMHA, TEKYIIEr0 KOHTPOJIS U
MIPOMEXKYTOUYHOM aTTECTallMU. AyIUTOPHS OCHAILIEHa HEOOXOIUMBIM 000pYAOBAaHUEM.
B pacnopsikennn o0y4daronuxcsi CTyIEHTOB UMEIOTCS 3JIEKTPOHHO-OMOINOTEUHBIE CUCTEMBI.

Y4eOHO-MeToAUYeCKHEe PEKOMEH ALY Il CTYACHTOB

1. YkazaHus s npocaylnBaHus JEKIUN

[Tepen HayamoM 3aHATHUN BHUMATEIbHO O3HAKOMUTHCS C YU€OHBIM IUIAHOM MPOBEACHUS JEKIHH U
CIMCKOM PEKOMEH/I0BAaHHOU JIUTEPATYPHl.

[Tepen nocemeHneM O4EpEIHON JIEKIIUN OCBEKUTD B ITAMATH OCHOBHBIE KOHILIETIIIMU TPOHEHHOTO
panee marepuaina. [loqroToBuTs npu He0OOXOUMOCTH BONIPOCH! penoaaBaTento. He Hano onacatsces, 4To
BOMPOCHI MOT'YT OBITH IPOCTHIMHU.

Ha nexuuu ocHOBHOE BHUMaHUE CIEAYET yAeIsITh He (OpMysiaM U MaTeMaTUYECKUM BBIKJIa/IKaM,
a COAECPKAHUIO U3y4aeMbIX BOIIPOCOB, ONPEJEIICHUSAM U IIOCTAHOBKAM 3ajau.

B npouecce u3ydeHus 1€KIUOHHOTO Kypca HE00XO0AUMO 110 BO3MOXKHOCTH YacTO BO3BpAIAThCA K
OCHOBHBIM MOHATUSM U METOJaM peUIeHHs 334ad (37ech BO3MOXKEH BBIOOPOYHBIM KOHTPOJIb 3HAHHM
CTYZICHTOB).

JKenarenpHO WMCHONB30BaTh KOHCIEKTHI JIEKIMH, B KOTOPBIX MCIOJB3YETCSd IPHUHSTAS
IIpEernoiaBaTeseM CucTeMa 0003HAUYCHHH.

Jns  Oonmee moApoOHOTO HW3ydeHUs Kypca cienyer paboTaTb C  PEKOMEHIOBaHHBIMH
JTUTEPaTypHbIMU HCTOYHUKAMU U BHOBB MOSBISIOLIUMUCS HCTOYHUKAMH.

2. YKa3aHus 1S y9acTHs B IPAKTUYECKUX 3aHATUAX

[lepen mnocemeHMEM NPAKTUYECKUX  3aHATHH YSACHUTH TEMY M CaMOCTOATEIBHO H3YYHTh
CBSI3aHHBIE C HEW NOHATHS U METO/bI PELLIEHUS 3a]au.

[lepen pemeHneM 3ajay aKkTUBHO Y4acTBOBaTh B OOCYKIEHHHM C IpernojaBaTelieM OCHOBHBIX
MIOHATHM, CBA3aHHBIX C TEMOW IIPAKTUYECKOTO 3aHATHS.

B mporecce pemienus 3agad BECTH JIUCKYCCHIO C MPENOJaBaTENeM O MPaBUIbLHOCTH MPUMEHEHHS
METOJIOB MX PELIEHUS.


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

ITo BO3MOKHOCTH CaMOCTOSITENIBHO JOBOJMUTH PELIEHHUE MPEIIAraeMbIX 331a4 10 OKOHYATEIbHOTO
UTOTA.

B koHIIE mMpakTUYecKOoro 3aHATHS MpU HEOOXOJUMOCTH BBISICHUTH Yy MpEMojaBaTelis HEsSCHBIC
BOITPOCBI.

OcHOBHBIE Pe3yIbTATHI BHIMOTHEHHS PaOOTHI HEOOXOIUMO pacreyaTarh.

3.YKka3aHus 175 BBIIOJIHEHUS CAMOCTOSITENIbHOM paboThI

[Tonyunts y mnpenogaBarens 3aJaHU€ M CIHCOK PEKOMEHIOBAHHOW JHTEpaTypbl. M3ydeHue
TEOPETUYECKUX BOIIPOCOB CIEAYET IPOBOJUTH 110 BO3MOKHOCTH CAMOCTOSITEIbHO, HO IIPH 3aTPYIHEHUSAX
o0pamarecs K MpenoaBaTesio.

[ToAroToBUTH MUCHbMEHHBIN OTYET O MPOICTaHHON padoTe.

[Tpu BBIIOTHEHUN (DPOHTATBHBIX 3aJaHHIA 10 YCMOTPEHUIO MPEINoiaBareisi padoTa MOXKET OBbITh
olleHeHa 0e3 MUCHbMEHHOr0 OTYeTa Ha OCHOBE OTBETOB HAa KOHTPOJbHBIE BOMPOCHI, MPU YCIOBUU
aKTUBHOHM CaMOCTOSATEIHHOU PabOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeToan4yeckne peKOMeH AN J1JIA MpernojgaBaresiei

1. Yka3zanus 15 IpoBeAeHUS JEKIUN

Ha nepBoii BBOAHOW JeKIUU caenaTh OOmMI 0030p colep)kKaHusi Kypca U OTMETUTh HOBBIC
MCTOABI U IMOAXOAbI K PECHICHUIO 3aaa4, paCCMAaTpuBaACMbIX B KypCC, TOBCCTH 1O CTYACHTOB Tpe60BaHI/I$I
Kadepbl, OTBETUTH HA BOIPOCHI.

[Ipu moAroToBKE K JICKIIMOHHBIM 3aHSATHSAM HEOOXOIUMO MpOJyMmMaTh IUIAaH €ro IMPOBEACHUS,
CoJiep>KaHue BCTYMHUTENbHOM, OCHOBHOM M 3aKJIIOUUTENBHON YaCTH JICKIIMH, O3HAKOMHUTHCS C HOBUHKAMHU
y4eOHOH M METOIUYECKOH JUTEePaTyphl, MyOJINKAIUIMU TEPUOJMUECKON MEYaTH 10 TeMe JEKIIMOHHOTO
3anatus. llepen u3nokeHHEM TEKyHIero JEKIHOHHOrO MaTepuana HAalOMHUTh 00 OCHOBHBIX HTOTax,
AOCTUTHYTBIX Ha MPCAbIAYIIHUX JICKIUAX. C oron OCJIbKO 3aaTb HECKOJIBKO BOIIPOCOB ayJUTOPHWH U
OCYILIECTBUTH BEIOOPOYHBIN KOHTPOJIb 3HAHUS CTYICHTOB.

B XO04€ JICKOMOHHOI'O 3aHATHUA IMPCIoAaaBarTCib AOJDKCH Ha3BaTb TEMY, yT-IC6HI)I€ BOIIPOCHI,
O3HAaKOMHUTh CTYJICHTOB C IE€PEYHEM OCHOBHOW M JOIMOJHUTEIBHON JUTEpaTyphl MO TEME 3aHATHUS.
PaCKpBIBaFI COACPIKaAaHUC y‘-Ie6HI)IX BOIIPOCOB, AKLOCHTUPOBATbL BHHUMAHUC CTYIJCHTOB Ha OCHOBHBIX
KaTeropusix, SBICHUSIX U TMpoIleccax, OCOOEHHOCTAX WX TMpoTeKaHus. PackpbiBaTh CYyIIHOCTh U
COACPIKAHUC PA3JIMYHBIX TOYCK 3PCHUA U HAYYHBIX IMOAXOJ0B K OOBSACHEHHUIO TEX WIM MHBIX SIBICHUU U
MIPOLIECCOB.

Crnenyer apryMeHTUPOBAHO OOOCHOBAaTH COOCTBEHHYIO MO3UIIMIO MO CIOPHBIM TEOPETUUECKUM
Bonpocam. [IpuBoauTh npumepsl. 3agaBaTh MO X0y U3JI0KEHHS IEKIIMOHHOTO MaTepHralia pUTOpHIECKre
BOIIPOCHEI U CaMOMY JlaBaTbh Ha HUX OTBCT. 910 CHOCO6CTBy€T AKTUBU3aIINN MBICIIUTEILHON ACATCIIBHOCTU
CTYICHTOB, TIOBBIIICHUIO WX BHHUMaHUA M UWHTEpeca K MaTepualy JeKIUU, €€ COIEP>KaHUIO.
[IpenogaBaTens JOMKEH PYKOBOAUTH PAOOTOM CTYIEHTOB 10 KOHCHEKTUPOBAHUIO JIEKIIMOHHOIO
MaTepuaia, MoJ4epKUBaTh HEOOXOAUMOCTh OTPAKEHHSI B KOHCIIEKTaX OCHOBHBIX IMOJIOKEHUN H3y4aeMon
TEMBI, 0co00 BBIACIIAA, K&TCFOpHaHBHBIﬁ armapar. B 3akmrounTensHON 4YacTH JICKIINHU HGO6XO)II/IMO
chopMynupoBaTh O0IIKE BHIBOABI IO TEME, PACKPHIBAIOIINE COACPKAHHE BCEX BOMPOCOB, MOCTABIEHHBIX
B JICKIIUU. OOBSIBUTEL IUIAH O4YCPCAHOI'0 IMPAKTUYCCKOI'O 3aHATHUA, JaThb KpPAaTKHUEC PCKOMCHOAIMKU 110
MOATOTOBKE CTYyAEHTOB. Ompenenutb MeCTO M BpeMsl KOHCYIbTAIIMA CTYIEHTaM, IOKEIaBIIUM
BBICTYIHTH C IOKJIaJlaMu U pedepaTami.

Ha mocnemneit nexnuu yaAenuTh BpeMms [ o0030pa HauOollee BaKHBIX TOJIOKEHUH,
PaccMOTPEHHBIX B Kypce.

2. YkazaHus IS MPOBEICHUS MTPAKTUYECKUX 3aHATUH

Yetko 0003HAYUTH TEMY NMPAKTUYECKOTO 3aHITHSL.

OOCyauTh OCHOBHBIE TIOHATHS, CBS3aHHBIE C TEMOU MPAKTUYECKOTO 3aHITHS.

B mpomecce pemienus 3amad BECTH JUCKYCCHIO CO CTYACHTaMH O TMPAaBWIBHOCTH MPUMEHEHHS
TEOPETUYECKUX 3HAHUU.

OTmeuaTh CTYACHTOB, Han0oJIee aKTHBHO YYaCTBYIOIIMX B PCIICHUU 3aa4 U W JUCKYCCHAX.

B KoHIIe paKTUUeCKOro 3aHsATHS 33/1aTh ayJUTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.YkazaHus 110 KOHTPOJIIO CAMOCTOSTEIIEHOW PabOThI CTYJICHTOB

[To ycMoTpeHHIO TpenoaaBareisl 3aJaHUE Ha CaMOCTOSITENBHYIO paboTy MOXKET OBITh
WHIUBUAYAIBHBIM WIN (PPOHTATBHBIM.



[Tpu ucmoNb30BaHUM MHIMBUAYATBHBIX 3aJaHHi TpeOOBaTh OT CTYAEHTAa MUCHMEHHBIH OTYET O
MpoieTIaHHOM padoTe.

[Ipy npumMeHEHUH (QPOHTANBHBIX 3aJaHUI BECTH KOJUICKTHUBHBIE OOCYKICHHS CO CTyAECHTaMHU
OCHOBHBIX TEOPETHUYECKHX MTOJI0KECHHH.

C umenpl0  KOHTpPOJSL  KayecTBAa  BBIOJHEHHS  CAMOCTOATENBHOM  paboThl  TpeOoBaTh
WHIUBUIyaIbHBIE OTYETH! (JOMYCTHMO BMECTO INHCHMEHHOTO OTYeTa HPUMEHATh WHAWBHIyaIbHBIC
KOHTPOJIbHBIE BOIIPOCHI).

[Tporpamma cocraBineHa B cooTBeTcTBUU ¢ TpeboBanusmu OC HUAY MUDU u y4yeOHbIM
IJIJAHOM OCHOBHOM 00pa30BaTeIbHOM MporpamMMsbl 1o HampapiieHuio noarotoBku 18.03.01 «Xumudeckas
TEXHOJIOTHUS».

PaGouyto nporpaMmMy COCTaBHII: IOIIEHT, 3epHBIIKHHA A. A.
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ITporpamma ono6pena Ha 3acegannu Y MKH 18.03.01 «Xumudeckast TEXHOIOTHSI.
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