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 TUCITUTITMHBI)

PABOYAS ITPOI'PAMMA
no pucuurmHe «CoBpeMEHHBIE METObI NCCIEA0BaHUS MAaTEPUAIIOB U BELIECTB)»

HanpaBjieHUs1 NOATOTOBKH
«18.03.01. Xumuueckasa TEXHOJIOTHI

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

KBanugukanus BbIIIyCKHHUKA
bakanasp

®opma 00y4eHust
Ounas

banakoBo



Lean npenogaBaHusi AUCHUINIMHBI

CoctouT B MOATOTOBKE KBaTM(UIIMPOBAHHOTO OakajaBpa HampasieHus moarotoBku 18.03.01
«XUMHYECKass TEXHOJIOTHS», 3HAIOMIETO OCHOBHBIE 0a30BbIC AHAIUTUYCCKHUE METOMBI HMCCIEIOBAHUS
HEOpPraHMYECKUX BEUIECTB U MaTEPUaJIOB, BIAJCIONUIET0 KIACCUYECKUMH M COBPEMEHHBIMH KOMILIEKCaMU
METOJIMK OIICHKH BEIIECTB U MaTEPUAIIOB, a TAKXKE BIIAICIOIIECTO MPHOOPHO-aHATUTUICCKUMH HaBBIKAMU.

3anauu U3y4eHHsl TUCHUIUIUHBL:

- paccMOTpPEHHE TEOPETHUYECKUX OCHOB, BO3MOXKHOCTEH WM 0O0JIACTH MPUMEHEHHUS BaKHEHIIMX
METOJIOB HCCIIEI0BAHUS HEOPTraHNUYECKHUX BEIIECTB;

- JlaTh TPEICTaBJICHHE O (PU3NKO-XMMHUYECKUX TPOIECccax, JIekKAIUX B OCHOBE H3Yy4aeMbIX
METO/I0B;

- pPa3BUTh CaMOCTOSITEIIBHOCTh B TPHUOOPETECHUHM HAY4YHBIX 3HAHWA M HABBIKOB DPAabOTHI Ha
npubopax, yCTaHOBKaxX U B 00pabOTKE 3KCIEPUMEHTAIbHBIX JaHHbIX.

W3ydeHne QUCIHILTMHBI JJOHKHO OCHOBBIBATHCS HA CIIEIYIOMIMX MPO(EeCCHOHATBHBIX CTaHIaPTaX:

- 26.001 Croenpamuct 10  O0CCHEYCHHIO  KOMIUIEKCHOTO  KOHTPOJISI  NPOMBOICTBA
HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MaTEPUAIIOB;

- 26.004 Cpoeuuamuct 1O  NPOU3BOACTBY  BOJIOKHUCTBIX  HAHOCTPYKTYPHUPOBAHBIX
KOMITO3UIIMOHHBIX MaTEPHAJIOB.

Mecro qpucuuninHeel B ctpykrype OOII BO

N3yuyenne xypca «COBpPEMEHHBIE METOIbI HCCIENOBAaHUS MaTEpUaIOB U BELIECTB» CBA3AHO C
HEO0OXOIMMOCTBIO 3HAHUI OCHOB OOIICH W HEOPTaHMYECKOH, OpraHu9IecKor, (PU3HIECKOM, KOJUTOUIHOM,
AQHAJIMTUYECKOM XUMHHM, TEOPETUYECKUX OCHOB TEXHOJOTMHM HEOpraHMYecKUx BemiecTts, HoBele
MH(GOPMAIMOHHBIE TEXHOJIOTHH B MTPO(ECCHOHATBHON IEATEIIEHOCTH

[Tony4yeHHble 3HaHUS O JUCLUIUIMHE NOTPEOYIOTCS I U3yYeHUs CIIEHUAIbHBIX XUMUYECKUX U
TEXHOJIOTMYECKUX TUCIMIUIMH TAKUX KaK:

- XMMHUY€ECKasi TEXHOJIOTUSI HEOPTaHUYECKUX BEIECTB. TE€XHOIOrUs CEPhl U CEPHOM KUCIIOTHI,

- TEXHOJIOTMS CBA3aHHOTIO a30Ta;

- pecypco- ¥ 3HeprocoepekeHNe B TEXHOJIOTUU HEOPIaHUYECKHUX BEILECTB;

- KPMOT€HHBIE TEXHOJIOTUH U TIP..

[Tocne n3ydeHus: NUCLUILIMHBI BBITYCKHUKH JIOJDKHBI OBITh TOTOBBI K BBITOJIHEHUIO CICAYIOIINX
TPYAOBBIX (PYHKIUH:

- A/06.6. Pa3paboTka npeasoKeHUH MO0 KOMIUIEKCHOMY MCIIOJb30BaHMIO CBHIPbSl M YTHIM3ALMU
OTXOJ0B IIPOU3BO/ICTBA;

- D/01.6. CoBeplieHCTBOBaHNE TEXHOJIOTUH, MEXaHU3AIMsI M aBTOMATU3aLHsI TPOM3BOJICTBEHHBIX
IIPOLIECCOB.

- A/01.6. IIpoBeneHune aHanu3a ChIpbsi, MOAy(HaOPUKATOB U TOTOBOM NMPOJYKLUHU MPOU3BOJCTBA
HaHOCTPYKTYPUPOBAHHBIX KOMITIO3UIIMOHHBIX MaTEpUAJIOB;

- B/02.6. TIlpoBeneHwe  SKCHEPTH3bl  TEXHUYECKMX  JIOKyMEHTOB  IPOU3BOJICTBA
HAaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MaT€pUaIOB Ha COOTBETCTBHE TPEOOBAHMSIM BHYTPEHHEIO
PBIHKA ¥ 9KCIIOPTHBIM TPEOOBAHUSAM.

Komnerennun ody4aromerocsi, popmupyembie B pe3y/ibTaTe 0CBOCHHUS M CHHUIIIMHbBI
B nmpouecce ocBoeHuss JAHHOM JUCHUIUIMHBI Yy CTyA€HTa (OPMHUPYIOTCS CIEAyIoLue
KOMIIETEHIINH:

— npo¢ecCHOHaIbHbIE
Kon xome- HaumeHnoBanue
NHaukaTopsl TOCTHKEHUS KOMITETEHIIUN
TEHIIUN KOMIIETEHIINHU
[1K-2 crnoco0eH 3-I1K-2 3HaTh CBOWCTBAa XMMHYECKHX 3JIEMEHTOB, COCTMHEHUH U

HCIIOJBb30BAaTh 3HAHUEC MaTCpHaJIOB Ha UX OCHOBC JIA CO6J'IIOJIGHI/I5{ TEXHOJIOTHYCCKOTO
CBOMCTB XUMHUYECKHUX periiaMecHTa

3JIEMEHTOB, V-IIK-2 VYMeTh HCHOIB30BaTh 3HAHUS CBOWMCTB XHMHUYCCKHX
COCIMHEHUH U JJIEMEHTOB, COCIMHEHUHM W MaTEepUajJoOB Ha HMX OCHOBE JUIA
MaTepUaJioB Ha UX pelIeHUs 3a/1a4 MO BBIMYCKY MPOAYKIIMHU B CTPOIOM COOTBETCTBUU
OCHOBE JJIS PEIICHUsI | C TEXHUYECKUMH TPeOOBaHUSIMU

3a1a4 B-IIK-2 Bnanets HaBblkamMH pa3pabOTKH MPEIOKEHHUS IO

HpO(I)CCCHOHaHBHOﬁ KOMIIJICKCHOMY HCIIOJIb30BAHUIO CBhIPbA W YTHJIM3allMHU OTXOJ0B




ACATCIIbHOCTHU

MIPOU3BOJICTBA

I1K-9 cnocoOeH npoBoauTh | 3-1IK-9 3nath TpeGoBaHuUs, MpEABABIsIEMbIE K Ka4eCTBY ChIPbS,
aHaJINU3 ChIPbs, OCHOBHbI€, BCTIOMOTaTeIbHbIe MAaTEPUAIOB U TOTOBOM MPOYKIIUU
MaTepUaioB U MIPH POBEICHUU aHAJIM30B U OLICHKH UX PE3YJIbTaTOB
rOTOBOM MPOAYKIIUH, V-IIK-9 VYMerh moAroTaBiIMBaTh HCXOJIHOE ChIPbE, OCHOBHBIE,
OCYIIECTBIISITH OLICHKY | BCTIOMOTATEIbHBIE MaTEepPUAIBI TOTOBYIO TMPOIYKIUIO K
pe3yJbTaTOB aHAJIN3a | IPOBEICHHUIO aHAIN30B
B-I1K-9 Bnaners HaBbIKaMU aHalw3a ChIPbs, MOTy(PaObpUKaTOB U
TrOTOBOM MHPOAYKIMH, OCYILIECTBISATH OIEHKY pE3yJIbTaTOB
aHam3a
3agaun BocUTaHMS, peajin3yeMblie B PAMKAX OCBOECHHS THCIIUIIJIHHbI
Co3pnanue Bosneuenue B
Hanpagne . Hcnonp30BaHne BOCIUTATEIHHOTO
HUE/TeNnH yCIOBHI, MOTEHIMaNa Y9eOHOW JUCIIUILTUHBI Pa3HOTIAHOBYIO
o0ecneurBaoInx BHEYUYEOHYIO JeSTeIbHOCTh
[Tpodeccu | popmupoBanue 1. cnonk30BaHrEe BOCIIUTATEIIHHOTO 1. Opranuzamnus u
OHAIIbHOE | HayYHOTO MOTEHIIKaja TUCIUIUINH npoBeieHre KoH(pepeHIHit
BOCIIUTAH | MHUPOBO33pEHUs, | 00mIenpodeccnoHAIBHOTO MO JIJIst C LIEJBIO MOMCKA
ue KYJIBTYpBI IOUCKA | (POPMUPOBAHHUS: HECTaHJIAPTHBIX PEIleHUN B
HECTaHIAPTHBIX - IOHUMAaHWS OCHOBHBIX IIPUHITUIIOB U YKU3HU HAyIHO-
Hay4HO- CIocoO0B HAYYHOTO IMO3HAHUS MHUPA, TEXHUYECKOTO COO0IIEeCTRa.
TEXHHYECKHUX Pa3BUTHUS UCCIICIOBATEITHLCKUX KAYSCTB 2. Yyactue B OJATOTOBKE
pelIeHuH, CTYJEHTOB IOCPEJICTBOM UX BOBJICUCHHS | IMyOJIMKAIIHii B
KPUTHUYIECKOTO B UCCJICJIOBATEIILCKUE TIPOSKTHI 110 BBICOKOPCHUTHHTOBBIX
OTHOILICHUS K 00J1acTsIM Hay4HBIX UCCIIEeI0OBAaHUI; PELIEH3UPYEMBIX HAYUHBIX
WCCIICIOBAaHUSAM - CITIOCOOHOCTH OTIENATH HACTOSIIUE U3JIAaHUSX.
JHKEHAyYHOTO HAy4YHBIC UCCIIEIOBAHMS OT JDKEHAY4YHBIX | 3. DopMupoBaHue
toska (B19) MOCPEJICTBOM IMTPOBEICHHUS CO KPUTHUYECKOT'O MBIIIJICHHUS,
CTYJEHTaMH CEMUHAPOB, OTKPBITHIX MIOCPEICTBOM OOCYKICHHS
JICKIIUH, KPYTIIBIX CTOJIOB; CO CTyJICHTaMHU
- TBOPUYECKOTO ¥ KPUTUYECKOTO COBPEMEHHBIX HAYYHBIX
MBIIUICHHSI, YMEHHSI paCCMAaTPUBATh WCCIICTOBAaHUH M MHBIX
pa3NYHbIe UCCIEIOBAHUS C SKCIIEPTHOW | OTKPBITHI NP MPOBEACHUN
TIO3UIUH ITOCPEIICTBOM OOCYKJICHHUS CO KPYTJIBIX CTOJIOB,
CTyJEHTaMH COBPEMEHHBIX CEMHHApPOB, OTKPBITHIX
WCCJICIOBAHU M. JEKIUN U JIp.
[Tpodeccu | popmupoBanue 1.Ucnonb30BaHKne BOCIUTATEIHLHOTO 1. Opranuzanus Hay4HOTO
OHAITLHOE | CIIOCOOHOCTH H MOTEHIINAA TUCITUTUINH MmoJIX0J1a ¥ 9yBCTBa «Bce B
BOCIIUTAH | CTPEMJICHUS poecCHOHATEHOTO MOIYJIS OJIHOM KOMaHJIe» Yepe3
ue CJIeZIOBATh B JUTSL pA3BUTHS HABBIKOB KOMMYHUKAIIUN, | y4acTHE CTYACHTOB B IPO-
npodeccun KOMaHAHON paOOTHI U TUAEPCTBA, BEJICHUH KPYTIBIX CTOJIOB U
HOpMam TBOPUYECKOTO MH)KCHEPHOTO MBIIIJICHUS, | CEMUHApOB.
MOBE/ICHUS, CTpeMJICHHS CIIe0BaTh B 2. DopMUpOBaHUE BEPTH-
oOecrnieunBarony | MpodecCUOHaIbHON AeSITETbHOCTU KaJIbHBIX CBsI3el U Gop-
M HPaBCTBEHHBII | HOpMaM MOBEIEHHUs, 00ECTICUNBAIOIINM MaJTbHBIX MPABUI KU3HU
Xapakrep HPABCTBEHHBIN XapaKkTep TPYAOBOH IIPH MTPOBEJICHUH CTY/ICH-
TPYIOBOMA JESITENILHOCTH U HECITyKeOHOTO YeCKUX KOHKYPCOB
NESATCIbHOCTH M | TIOBEJICHUS, OTBETCTBEHHOCTH 32
HeCITyXeOHOTO MIPHUHSTHIE PEIICHUS Yepe3 MOATOTOBKY

nosenenus (B21)

TPYIIIOBBIX KYPCOBBIX padoT U
MPaKTUYECKUX 3a/IaHU, pEelIeHHE
KEWMCOB, MPOXO0XKACHUE MPAKTHK U
noarotoBky BKP.
2.Hcrnonp30Banne BOCIIHUTATEILHOTO



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

NOTEHIMAaJa JUCIUTUIMH
npoeCCHOHATIBHOIO MOAYJIS AJIS:

- (hopMupoBaHUS TPOU3BOICTBEHHOTO
KOJIJIEKTBHM3Ma B XOZI€ COBMECTHOI'O
pelIeHNns KaK MOJICIbHBIX, TaK U
IPAaKTUYECKUX 3a/1a4, a TAKXKe ITyTeM
MOJKPEIJICHUE PAIMOHAIBHO-
TEXHOJIOTUYECKUX HABBIKOB
B3aUMOJICUCTBUS B IPOCKTHON
JEeSTEIbHOCTH SMOLMOHAIBHBIM
3¢ (HeKToM YCIENTHOTO B3aNMOICHCTBUS,
OLIYIIEHHEM pocTa o01ei
3G PEKTUBHOCTH MIPU PACTIPECTICHIH
IPOEKTHBIX 33J]ad B COOTBETCTBUHU C
CHJIBHBIMU KOMITETEHTHOCTHBIMU U
HMOLMOHAIBHBIMU CBOWCTBAMH YJICHOB
IIPOEKTHOM IPYIIIBL.

CTpyKTypa U coaep:kaHue Y4eOHOH TUCUMILIHHBI
JucnunnuHa mpenojaeTcs CTyAeHTaM B 7-oM ceMecTpe. OOmias TpyaoeMKOCTh TUCIUTUIHMHBI
COCTaBJIACT 3 3aUeTHHIX equHMIlEl, 108 ak. gacos.

KajieniapHbliii ian

Ne | Ne HaumenoBanue pasjaeina Buabl yueOHoi ATTecTa Makcu
P (TeMbl) TUCHUILIHHBI JesiTeJIbHOCTH (B Yacax) uus pasjae- MAJIb-
a e @ ° Ja ((popma) HbI
3 M 2 S 0asn
hi bl e 2 3a
e = = 2 paszaen
a e Er & E
a 3 % ‘S 22

=2 = = = ®)
| paznen
1 1 | OcHoBHBIC TTOHSTHSL. 4 4 16 T 25
Knaccudukanus MeTon0B. (TMCBMEHHO)
TpeboBanus k MeTonam [P (yctHO M
aHaims3a MUCHMEHHO)
1 2 | CHneKTpoCKOMIecKre 4 4 20
METO/Ibl aHATIH3a
Il paznen
2 2 | CneKTpoCKOmMIecKre 4 4 20 T 25
METO/Ibl aHAJIN3a (TMCBMEHHO)
2 3 | TepMudeckue METOIBI 4 4 20 | IIP (yctHO M
aHaiIu3a MIMCBMEHHO)
Bua npomMeKyTOYHON aTTeCTAIIMN 108 | 16 16 | 76 3auer 50
CoxkpalieHHOe HauMEeHOBaHNE OPM TEKYIIEro KOHTPOJIS U aTTECTAIlUH Pa3JIeoB:
O0o3HaveHune ITosiHOe HaMMeHOBaHHe
T Tecr
I1P OTYET IO MPAKTHIECKOM paboTe

CoaeprkaHue JIeKIIHOHHOTO Kypca

YyeoHo-
Ne Bcero Ne
Tema sexkuun. Bonpocsl, orpaéarbiBaeMble HA JEKIIUM | METOAMYECKOe
TeMbl| 4YacoB | JIEKIUHU
ob0ecreueHue
1 2 3 4 5
1 4 1,3 OcHoBHble moHsaTus. Kiaccupuxanusi MeTom0B. 1-5




TpeGoBanus kK MeTOAAM aHAJIN3A

Ionamue XUMUYECKO020 amanusza. .OcHogul
aHanUmMu4ecKoul Xumuu, KauecmeeHHbll,
KOJIUYEeCBEHH b, CMPYKMYpPHbIL aHanus,

pacnpeoenumenvhbviil, NPOU3BO0CMBEHHBII AHATU3.
Tousmue npobwi-oopazya. llpunyun, memoo u memoouxa
aHanusa. Omanwt ananusa (ombop npoowi,
npobonoo02omoeKka, usmepeHue u np.).  Xumuueckue,
Quzuyeckue u @uauKo-xumuueckue Memoovl aHAIU3A.
OcHosHbie mpebosanusi K Memooam  OnpeoeieHusl.
Tpebosanus Kk mMemooam aHAIU3a — 4YBCMEUMENbHOCHb,
u3OUpameIbHOCMsb U np)

57,911

CrneKTpocKONMUYeCKHEe MEeTO/IbI AaHAJIN3A

Ocnosbl  cnekmpockonuu.  AmMOMHAsL  CHEKMPOCKONUs
(amomHo-abcopoyUoHHas. AMOMHO-IMUCCUOHHAS,
PEHM2eHOBCKAs U DJIeKMPOHHAL — CNEeKMPOCKONUS),
onmu4ecKkast MONEKYIAPHAs CNeKmMpOoCKonus
(unppakpacuas, yrempaghuonemosas, @ayopecyeHmHas
cnekmpockonuu). Cywypocms memo0os. Ilpunyun pabomeol
npubopa, ananus pe3yibmamos

1-5

13,15

TepMuyeckue MeTOAbI AHAJIN3A

Memoowt ucciedosanus u ux Kiaccupurayusi.

Ilousmue kanopumempuu. 3aKoH COXpameHUs dHepeuu.
3axon Il'ecca. Tennoemxocms Oumponus Ycmpoiicmeo
kanopumempa. I papuueckuii u anarumuyeckuil cnocoo
obpabomku  pezyiomamos  Onpoenrenue  meniom
nuasieHuss u Gazoeo2o0 npespaweHus — NO  KPUBLIM
Haepesarnue-oxaadxicoenue. Memoowt TI'A, JITA u JICK.
Cywnocms memooos. [lpunyun pabomwsl npubopa, ananusz
pe3yipmamos

16

Bcero

IlepeyeHb NPAKTHYECKHUX 3aHATHH

Bcero
9aCOB

Ne
3aHATUA

Tema npakTH4ecKoro 3aHATus. 3aJaHus, BONPOCHI,
oTpadaTbiBaeMble Ha MPAKTUYECKOM 3aHITUHN

Y4yeoHO-

MEeTOANYecKoe
odecrmeyeHue

3

4

5

2,4

Kiaaccuyeckne MeToabl aHaIn3a

(OCHOBBI TUTPUMETPHH, TPABHMETPHH)

Ochosbl mumpumempuu, Memoovl MUmMpuUMempuu 6U0bl
mumpoearuti, pacuem Konyenmpayuu. OcHoebl
2pasumempuu, NOHAMUS 2PABUMEMPUYECKOU hopMbl,
ocadicoaemoui ghopmvi, mpedoganus k num. Obpazosanue
ocaoka. [Ipumenenue mumpu- u 2pasumempuu.

6

6,8

MertpoJiornyeckoe odecnedeHue MeTO10B
ucciaenosanms. 4.1 IlorpemtHocTy u3mMepeHui
THonamue xumuueckoti memponocuu. Cucmemamudecxue,
cyuatinvle nozpewHocmu, npomaxu. Abconromuas u
omHOCUmenbHas nozpeutnocmu. Bocnpouzeooumocms,
npasUIbLHOCMb, CXOOUMOCHb, NPEYE3UOHHOCHIb.
Yucnennvle xapakmepucmuku 60CHPOU3E00UMOCTIU:
cpedHnee, nokasameib MOYHOCMU, CMAHOAPMHOE
OMKJIOHEHUE U np.

10,12

MeTtpoJiornueckoe oboecredyeHue MeToa0B
ucciaenosanus. Y.2 I'pagynpoBka (Ha npumepe
CHEKTPO(OTOMETPHH)




Konuuecmsennoe ananuz, nonamue KOHYeHmMpayuu.
Ananumuyeckui cueHan, epadyuposounas QyHKyus.
Obwas cxema usmepernus, Abconommvle u
OMmHOCUmenbHble Memoobl usmeperus. 1 padyuposka, ,
cnocobwl epadyuposku. Cmanoapmubie 00pasyul.
I'paoyuposounwiii epagux.

3 4 14,16 | TepMuueckHe MeTOIbI AHAJIN3a HEOPTAHUIECKUX 9
BemecTB (TT'A, ICK, ITA)

Ocnoswl TT'A, ICK, ITA. Buowl epaguxos. Ycmpoticmso
U npuHyun pabomsi npubOpa OJis Kaxiacoo2o euod
ananusa.. Ilonyuenue u 0bpabomra 3KCnepuMeHmanbHbIX
OaHHBIX

16 Bcero

3aanus 1J151 CAaMOCTOATEIbHOM padoThI CTY/IEHTOB

YueoHo-

Ne Bcero 3ananusi, BONPOCHI, VISl CAMOCTOSITEIbHOTO U3y4YeHM I

MeToauYecKoe

TeMbI Yacos (3amanus)

o0ecreueHue
1 2 3 4
1 4 Meroapl KOHTPOJIS KayecTBa MaTepHanoB. KomiuiekcHas

OIICHKA COCTaBa U CBOMCTB MaTepHaJIOB 1-5

1 6 KauectBeHHass W KOJWYECTBEHHAs OLIEHKA CBHIPbEBBIX

MAaTCpruaJIOB XHUMHUYCCKUMU MCETOAAMU (HO XHUMHNYCCKHUM
pCaKIII/IFIM). OcHOBHBIC IMPUHOMUIIBI BEACHUSA MCTOANYCCKUX

JIOKYMEHTOB

1 5 OcHOBHBIE (U3UKO-XUMHUECKUE M XUMHYECKHE METO[IbI
MCCJIEJOBAaHHSI HEOPTaHUYECKHUX BEIECTB

2 5 Merto/p! HiccieT0BaHUs CTPYKTYPBI M AUCIEPCHOTO COCTaBa
BEIIECTB ¥ MAaTEPUAIOB

2 5 AHanUTHYeCKUEe XapaKTepUCTUKU W CTAaTUCTHYECKUE
OILICHKH

2 5 Knaccuueckne MeTosibl aHanu3a B aHATUTHYECKONW XUMUH.
Tlomenyuomempus, KOHOYKMOMempusi

2 15 CHeKTpOCKONMYECKHE METO/IbI aHAIN3a

Hoepnuiti macnummusiii pezonanc. Macc-cnekmpomempusi.
MemoOvl ananuza, ocHo8aHuble HA PAOUOAKMUBHOCIL.

3 17 Xpomarorpapuieckie METO/Ibl aHaIn3a

l'azosaa xpomamoepagpus. Kuokocmuas xpomamozpagus
(6vlcok0dppexmusnasn, UOHHAS, MOHKOCIOUHASA, 2elb-
xXpomamozpagus). Dnrouonas xXpomamozpaghus.
Couemanue xpomamozpaguu u cnekmpockonuu

3 18 MarseToxuMHYECKHE METOAbI aHAIIN3a

Hamazcnuuennocmeo, HANPSIAHCEHHOCMb, MASHUMHAS
gocnpuumMyueocms.  JluamacHemuzm, — NaApaMacHemu3M.
Deppomacnemuszm, aumupeppomacnemuzm. Ilogedenue
sewecmea 80 GHeUHeM MASHUMHOM noje. Ycmpoticmeo

MACHUMHbBLX 6ecos. Ipumenenue 91eKMPOHHO20
napamacHumuo2o pesonanca . Aoepuviti MP
76 Bcero

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI
[lpn peanuzamum y4eOHOTO MarepHaja Kypca HCIOJB3YIOTCS pa3iMdHble 00pa30BaTelbHBIC
TEXHOJIOTUH, CIOCOOCTBYIOIINE CO3AaHUIO aTMOC(epbl CBOOOAHON M TBOPUYECKON AUCKYCCHU KaK MEXITY
IpernojaBaTesieM U CTyJeHTaMH, TaK U B CTyJaeH4Yeckoi rpymnne. Llenpto npu 3ToM sBisieTcst BRIpaboTKa y
CTYJICHTOB HAaBBIKOB M KOMIIETCHIIMH, MO3BOJIAIONIUX CAMOCTOSITEIFHO BECTH HCCIEAOBATEIbCKYIO U
Hay4YHO-TIEJIaTrOTHYECKYIO padoTy.




AynUTOpHBIE 3aHATUS NPOBOJATCS B BHUJAE JIEKUMH ¢ ucnoib3zoBaHueM IIK u xommbroTepHOro
MPOEKTOpa; TMPAKTUYECKUX 3aHATHM - ¢ wucnods3oBanueMm IIK 1npu mnpoBeaeHMH pacyeToB.
CaMocrosiTenpbHasi paboTa CTYACHTOB MPOBOJIUTCS IMOJ PYKOBOJCTBOM TMpEINOAaBaTeleii, ¢ OKa3aHWeM
KOHCYJIbTAIMI U MOMOIIH MPHU MOArOTOBKE K KOHTPOJIbHBIM pa00TaM, BBIMOJIHEHUH JOMAITHUX 3aJJaHU

DoH/1 OLIEHOYHBIX CPEIACTB

@DOH/J OICHOYHBIX CPEJCTB IO AWCIMILIUHE 00ECIeYnBaeT MPOBEPKY OCBOCHUS IUIAHHPYEMBIX
pe3yiabTaToOB OOyYeHHS (KOMIETEHIMH W WX HHIAMKATOPOB) IOCPEICTBOM MEPOINPUITHH TEKYIIETo,
PyOEKHOTO U IPOMEKYTOUYHOTO KOHTPOJIS IO JUCIUILTHHE.

CBs3p  MeXay (GOPMHPYEMBIMH KOMIETEHIIUSAMH ©  (QopMaMu KOHTPOJIS HMX OCBOCHUS
MpeCTaBJICHA B CIEAyIOIeH Tabauie:

OLleHOYHBIE CpEACTBA IS BXOJHOTO KOHTPOJIS, TEKYIIEro KOHTPOJSA W IMPOMEKYTOUHOU
aTTecTaluy (aHHOTALMs)

Ne HanmeHnoBanue Kon n HanmeHoBanue HaumenoBanue
/i KOHTPOJIHPYEMBIX WHUKATOPA TOCTHKEHUS OIICHOYHOT'O CPEJICTBA
paznesnoB (TeMbl) KOMITCTCHITHI
Bxo1HOM KOHTPOJIb
1 | BxoaHo# KOHTPOJIb 3-11K-2 Bonpockl BXOJHOT0 KOHTPOJIA
3-11K-9 (TUCBEMEHHO)
ATTrecranys pas3/ienoB, TEKYIIMM KOHTPOJIb YCIIEBAEMOCTH
2 Bce Tembl, Bce paznenst | 3-11K-2, V-T1K-2, B-IIK-2 TectupoBanue (TUCEMEHHO)
3-I1K-9, V-IIK-9, B-I1K-9 OTyeT Mo MpakTUYECKOn
paboTte (MMCbMEHHO U YCTHO)
[TpomMexxyTouHast aTTecTanus
3 | 3auer 3-11IK-2, V-IIK-2, B-TIK-2 Bompocsr k 3auety (yCTHO)
3-11K-9, V-TIK-9, B-TIK-9

OueHOYHBIE CPEICTBA /1JISl BXOJHOT0 KOHTPOJISA, TEKYIEr0 KOHTPOJS U MPOMEKYTOYHOIM
arrecTauvu (AHHOTALMS)

Oyenounvie cpedcmea 051 6XOOHO20 KOHMPOJisi TPEACTABISIIOT COOOW BOMPOCHI, KOTOPHIE
3aJJaf0TCS CTYACHTaM B IIUCbMEHHOM (popme.

B xauectBe oyenounoeo cpedcmea mexkywe2o kKoumposs ouHou GOpMbI 00yUEHHS UCTIONB3YIOTCS
OTYET TO MPAKTUYECKOW paboTe (MHMCBMEHHO W YCTHO), TeCT (MUChMEHHO). OTYeT Mo MPaKTHYeCKOH
paboTe TmpejacTaBiseT COOOH BBIMOJIHGHWE 3aJaHW [0 BapuaHTaM W YCTHYK WX 3allluTy,
MIPEJICTABJISIONIYI0 OTBETHl HAa TMOCTaBIIEHHBIE BOIPOCHI MpErnojaBaTeNis Mo Teme. TecT mpeacTaBisieT
c000i1 BOIIPOCHI C HECKOJIPKUMH BapUaHTaMH OTBETOB. AHHOTAIIUU 3aJaHUS 10 MPAKTUIECKOW padore,
TecTa MPUBEJCHBI HUXKE.

B kadecTBe OIIEHOYHOTO CpPEACTBA ammecmayuu pazoeida UCIob3yeTcss KOHTpoiis utoros (KIN),
KOTOPBIH MpeACTaBIseT COO0H CyMMY pe3yIbTaTOB OLIEHOYHBIX CPEJICTB TEKYIIETO KOHTPOJISL.

s npomesicymounotl ammecmayuy TPETyCMOTPEHBI TEOPETUYECKHE BOIPOCHI, MPHUBEICHHBIC
HUXKE.

[To uroram 0OydeHUs BBICTABIIICTCS 3aUen.

IIpumepHBbIe BOIPOCHI BXOJHOI0 KOHTPOJIs

Yro Takoe KOHICHTpalus BEIICCTBA.

Yro Takoe pacTBOp, U3 KAKUX KOMIIOHCHTOB OH COCTOHT?

JlaTb onpeneneHne NpoUEeHTHON KOHIEHTPpauu

JlaiiTe onpenenenye 3K30TEPMUYECKUM PEAKIIASIM

OB WIN P

Paccuwnraiite, CKOIBKO TpaMM CEpHOM KUCIIOTBHI COAEPKHUTCS B €€ PacCTBOPE KOHIIEHTparuu 1
MOJIb/TI

IIpumepHoe 3a1aHMe O NPAKTHYECKOi padoTe
1. O3HaKOMHTECSI CO CBOUM AHAIIM3UPYEMBIM TIOKA3aT€JIieM B COOTBETCTBUEC C BapHAHTOM,
OIpeJIeIeHHbIM TpenoaBareseM (Tadu. 1).
2. O3HaKOMHTBHCS C METOJIOM aHaJIM3a IaHHOTO MOKa3aTessl, a UMEHHO:
- KaKoB MpeJesl ero oOHapyKEHUs JaHHBIM METOAOM (Tabi. (QU3MKO-MEXaHWYECKHX IOoKa3zaTeneil B
cootBercTByromem ['OCT);
- 3aIIMCaTh CYIIIHOCTb METO/A, C IOMOILBI KOTOPOI'O OIPEAEIAETC JaHHBIM BU [IOKA3aTeNs;



- OMHCaTh NPUHLIHUI padOTHI HOTOIIEKPOKATOpUMETpa (HAITH B JONOIHUTENBHOM JUTEpaType);

- Kakoe BelecTBo B Bamem Meroe siBisieTcst cranaapTHeIM 00pasiiom (CO)

- pa3o0parbcsi ¢ MOCTPOCHMEM TIpaayUpoBOYHOro rpaduka. OnpenenuTb, NpU KAaKOH IJTUHE BOJHBI
MIPOBOJIUTCSI U3MEPEHUE;

- BBIIIMCATb MCTOJUKY ITPOBCACHU A OKCIICPUMCHTA,

- IIOCTPOUTH I'PAAYHUPOBOYHBIN TpauK MO JTaHHBIM IKCIIEPUMEHTAIBHBIM ToukaM (Tabi. 1 cronber 5) C-
KOHICHTpanus:, D —3aMCpPCHHAsA OITHYCCKAad IUIOTHOCTD. HyTeM afrpoKCuManum OonpeaciInTb €ro
ypaBHEHHE MPSIMOM JTUHHUU (CM. NTPUMEYaHUE HHIKE).

- pazoOpatbcs ¢ 00pabOTKON pe3ynbTaTOB JKCHepuMeHTa ((hopMyly 3ammcartb)  H, HUCIOIBb3Ys
IpaJyHpOBOYHBIN Tpaduk, METOIOM uHmepnoasyuu (HaAXOXKIACHUE pe3ylibTaTa IyTeM IOJCTaHOBKU
OKCIICPUMCHTAJIBHOT'O 3HAYCHHA B U3BCCTHYIO (bYHKI_II/IIO), BbBIYUCIIUTh KOHLCHTPAIMKU AHAJIIU3UPYCMOI'O
BEIIECTBA, €CIIM ONTHYECKAs IUIOTHOCTH JABYX MapaJUIeIbHBIX ONPEeICHUI N3BECTHA M yKa3aHa B TaOJl.
1 (cTonbGer 6)

Tabnuua 1
Ne HaumenoBanue . | OKcrnepu-MeHTalbHbIE
BapU- HTJ ONpeaEesieMOro Howmep I'panyupooumbili 3HAYEHHUS
MTyHKTa rpaduk
aHTa [IOKa3aTeNs D
1 2 3 4 5 6
1 I'OCT 2184 Onpenenexnue 7.4 C D D;=0,60025
Kucnora MaccoBOM 10111 0| 0,6000 D,=0,60021
cepHas xKenesa 001 | 0,6002
TeXHHUYecKas | (ciabas mkana) 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
Kucnora MaccoBOM 10111 0,025 | 0,6002 D,=0,60021
cepHas xKenesa 0,050 | 0,6007
TeXHUUYecKas | (Kpemkas IIKana) 0,100 | 0,6013
0,150 | 0,6009
0,200 | 0,6026
0,250 | 0,6030
IIpumepHBbIi TECT
Bonpoc Ne 1 | CniekTpajibHble METOAbI AaHAJINU3A — 3TO METO/Abl, OCHOBAHHbIE HA
B3aUMO/IeHCTBUM BelleCcTBa ¢ U3JIyYeHHeM:
Otset A A) 3IEeKTpUUECKUM
OtBet b b) MmarHuTHBIM
OtBer B B) paananmoHHeIM
OtBer I' ') anekTpoMarHuTHEIM
Bonpoc Ne 2 | OTpunate/ibHbIH AeCATHYHbIN JIOrapu(m KOHIEeHTPallul MOHOB BOJ0OPOJa — 3TO
NMOKAa3aTeJIb
Otser A pH
OtBer b pK
Otser B MIPEIOMIICHUS
Otser I' W3ITy4YEHHUS
Bonpoc Ne 3 | MoJsisipHasi KOHIEHTPaUs MOKa3bIBAET
Otset A CKOJIbKO MOJIb BEIIECTBA PACTBOPEHO B 1 11 pacTBOpa
OtBet b CKOJIbKO rpaMM BEILIECTBA PACTBOPEHO B 1 J1 pacTBOpa
OtBer B CKOJIbKO rpaMM SKBHMBAJIEHTOB BEILIECTBA PACTBOPEHO B | 11 pacTBOpa
Otser I' Ckonpko rpamm  BeniectBa pactBopeHo B 100 r pactBopa
Bonpoc Ne 4 | BoiGepuTe npudop cnekTpajbHOr0 MeToAa aHAJIN3a
OtBet A CeKTpOoOTOMETP
OtBet b puOop JUIsl ONPEeNICHUs TEMIIEPATyphl MJIaBICHUS
OtBer B TEPMOCKaH




OtBet I' xpomarorpad

Bonpoc Ne S | BoiGepuTe 0CHOBHOE 000py10BaHHe I THTPUMETPHYECKMX METOI0B aHAJIN3A
(YKaKuTe HECKOJIbKO)

OtBeT A BropeTka, KOHHYECKasi KoiI0a

OtBet b ABTOMaTUYECKUN TUTPATOP

OtBet B TEPMOCKaH

Otset I xpomarorpad

Bonpoc Ne 6 | Ckoabko rpamm BemectBa coaep:xkutcsi B 100r 10 %-ro pacrBopa

Otser A 10

OtBet b 20

OtBer B 30

OtBer I’ 40

CHHCOK TeopeTHYeCKHUX BOMPOCOB K 3a4eTy

1 ITonsTne xumnueckoro aHanmsa. Ilponecc ananusa

2 | Knaccudukanus meronoB aHanu3a. Kpurepun kauecTBEHHOTO aHalIM3a

3 | Knaccudukanus KoJM4eCTBEHHbIX METOJI0B aHanu3a. Kpurepuu KoJm4ecTBEHHOIO aHalIu3a

4 | TpeGoBaHuUs K METO/IaM aHAIHN3a

5 | Tepmuueckue MeToibl aHanu3a. TepMuueckue XapakTepUCTHKI MaTEpUaIoB

6 TepmorpaBumerpuueckuit MeTo aHanu3a. CylHOCTh METOAA. Y CTPOICTBO U IPUHLUIT PabOThI
npubopa.

7 TepMuueckue METOIbI aHANIU3a. TepMorpaBUMETpUUECKU METOT aHan3a. KauecTBeHHBII
aHaJIN3

8 TepMuueckrue METOIbI aHANIU3a. TepMOrpaBUMETpUUECKU MeTO1 aHann3a. KoyimuecTBEHH bl
aHaJIN3

9 TepMuueckue MEeTOIbl aHaliM3a. TepmorpaBuMerpuueckuii Mmeton ananuza. Meron JATI

10 | Auddepenunanbubiii Tepmudeckuii ananu3. CymHOCTh METO/1a. Y CTPOMCTBO M MIPUHIUI pabOTHI
npubopa.

11 | Iuddepennunanpupiii Tepmudeckuii ananmus. Onpenensiembie mapamerpsl. Kpusas JITA.

12 | Iuddepenunanbras ckanupyromias kagopumerpust. CylHoCTh MeTo1a. Y CTPOMCTBO U IPUHIUI
paboTel mpubdopa. OnpenensieMple mapaMeTphl

13 | CoekrpanbHble MeTo bl aHanM3a. Kiaccugukaius mero10B. THIIBI CIEKTPOMETPOB

14 | CrekTpaibHBIE METOJIBI aHATTN3A. DIIEKTPOMArHUTHBIN CIIEKTp, ABOMCTBEHHAS IIPUPOJIA CBETA

15 | CnekTpanbHble METObI aHaN3a. BosHOBBIE cBolicTBa cBeTa. [lokaszarens mpeaoMieHus.
Jucnepcus. Peppaxromerpus. Paccesnue csera.

16 | CrekTpanbHbIe METOBI aHANN3a. KopIycKyisipHBIE CBOMCTBA CBETa. Y paBHEHUE DWHINTEHHA.
ITornonieHne U NCIyCKaHUE U3JIy4YEHUs

17 | AOcopbrmoHHas cnekTpockonusi. Buapl. 3akoH noriomieHus cBera

18 | ABcopbumoHHas MoJeKysipHas criekTpockonus. [puHnunuansHas cxema criekrpomerpa. Bus
VCTOYHUKOB U3Ty4YECHHUS

19 | ABcopbumoHHas MoJieKysipHas crekTpockonus. [lpuHnunuanbsHas cxema CreKTpoMeTpa.
MonoxpomaTopsl U cBeTOGUIbTpbl. CXeMa MOHOXpOMAaTopa

20 | AGcopOrroHHast MOJIEKYJIsipHas ciekTpockonus. [IpuHnunuanpHas cxema CreKTpoMeTpa.
Cocynbl U1sl paCTBOPOB, IPUEMHUKHU U3ITyUEHHS

21 | AGcopOIOHHAsE MOJIEKYJISIpHAs CLIEKTPOCKOMUS. 3aKOH MOTJIONIEHHUS CBETa, OCHOBBI
KOJIMYECTBEHHOTO aHAJIN3a

21 | AGcopOIOHHAs aTOMHAs! CIIEKTPOCKOTHSL. 3aKOH MOTJIOUICHUS CBETA, OCHOBBI KOJIMUECTBEHHOTO
aHajam3a

22 | AGcopOrronHas atoMHas criekTpockonwst. [Ipumenenne. [IpuHIMNIIaTBHAS CXeMa aTOMHO-
abCOpOIIMOHHOTO CIIEKTPOMETpA.

23 | AGcopOIroOHHAast aTOMHAs CIIEKTPOCKONHsI. BHpI aToMH3aTOpOB

I[To utoram oOyueHHsI BHICTABIISIETCS 3ayem.

IIka/bl oneHKH 00pa3oBaTeJbHBIX 10CTHKEHUI
IIIkaja oleHKH BXOJHOT0 KOHTPOJIsI, 0TYeTa Mo MpaKTH4yecKkoii pabore:
3auTeHo: 3a/laHue BBINOJIHEHO BEPHO, CJTAHO B YCTAHOBJIEHHbBIE CPOKHU




He 3auTeno: 3amaHue He BBIIIOJHEHO, BHINOJIHEHO C OMIMOKaMH, KOTOpbIe TpeOyeTcss UCIIPABUTH,
UJIM CIAHO IIOCJI€ YCTAaHOBJIIEHHOIO CPOKa

Ilkaja olleHKH TecTa, 0TYETA MO NMPAKTHKE, 3a4eTa (OICHUBACTCS B MPOICHTAX):

IIpoueHTsl TpeGoBanusi K 3HAHUAM

100-85 OTBeThl Ha MOCTABJIEHHBIE BOIIPOCHI NIOJIHBIE, YETKHE U pa3BepHyThie. Pemenus 3anaqy
JOTHYHBI, JIOKa3aTeJIbHBl W JICMOHCTPUPYIOT AaHaJIMTUYECKHE U TBOPYECKHE
CIIOCOOHOCTH CTYJICHTA.

84-70 I[aI-OTCH IMOJIHBIC OTBETHI Ha IIOCTABJICHHBIC BOIIPOCHI. Ilokazano YMCHHUE BBIACIIATH
MNPUYIUHHO-CJIICACTBCHHBIC CBA3U. HpI/I pemicHun 3aaa4 AONYHICHbI HC3HAYUTCIILHBIC
OH_II/I6KI/I, HCITPABJICHHBIC C IOMOIIBIO «HABOJAIINX) BOIIPOCOB IIPCIIOAaBaATCIIA.

69-60 OTBeTHI Ha BOIIPOCHI M PEIICHHMSI TIOCTABICHHBIX 3a/1a4 HEJOCTATOYHO IMOJHEIE. Jlornka
U TOCJICIOBATEILHOCTD B PEIICHUH 3314 MMEIOT HapyIlleHHus. B 0TBeTax OTCyTCTBYIOT
BBIBOJIbI.

OtreHKH B OaJlax BBICYMTBHIBAIOTCS MyTEM MPOU3BEACHHS BEIUYUHBI BBICTABJICHHOTO MPOIIEHTA
JUIS KOHKPETHOTO BHA TEKYIIEr0 KOHTPOJIS Ha MPEABAPUTEIHLHO BBIICICHHOE Ul HEr0 KOJMYECTBO
0ayioB (B mpeaenax pasuena).

PacripenencHne MakCHMaJIbHBIX OAJUIOB 1O BUaM paboT B mpejiesiaX pas/esioB:

| paznen Il paznen 3auer
(25 6amnoB) (25 6amnoB) (50 GasoB)
OT4er 1o mpaxkTuKe Tect OTuer 1o mpaxkTuke Tecr
(TTP) (T) (TTP) (T)
10 6amoB 15 6amnoB 10 6amoB 15 50 6amnoB
OayoB

Hroro: 100 6amroB

HtoroBasi olleHKa BBICTABIAETCA IyTEM I[E€peBOJa HaOpaHHBIX OalsioB B COOTBETCTBHH CO
cienyromnien Tabauneil:

Onenka 1o 5-0ayuibHON 1IKaje G GO A e R Ouenka ECTS
JK3aMCH

5 — «omauuno» 90-100 A
85-89 B

4 — «xopoutoy 75-84 C
70-74 D

3 — «y0osremeopumenbHo» 65-69
60-64 E

2 — «Hey0081emeoOpUMeENbHOY Memnee 60 F

Y4eOHo-MeToAN4YecKOe U HH(pOpPMALMOHHOE o0ecniedeHre y4eOHOM JUCIUIIIMHBI
OcHoBHast TuTepaTypa
1. Bepuunun, B. M. Ananutudeckas xumus : yueOHuk / B. 1. Bepmmnun, U. B. Brnacosa, 1. A.
Hukudoposa. — 3-e¢ m3a., crep. — Cankr-IlerepOypr : Jlanp, 2019. — 428 c. — ISBN 978-5-8114-
4121-1. — Tekct: »nekTpoHHbIM / JlaHp : 3yeKTpoHHO-OMOnMoTeuyHas cucrema. — URL:
https://e.lanbook.com/book/115526  (mata  oOpamenus:  11.11.2020). —  Pexxum  gocrtyma:
https://e.lanbook.com/book/115526
2. MeToapl M JIOCTIKEHUS COBPEMEHHOW aHAIMTHYCCKOW XMMHH : ydeOHHMK Jiis By30B / . K.
bynnukos, B. Y. Bepuunun, I'. A. EBtiorun [u ap.] ; non penakuueit B. Y. Bepmmnnna. — CaHkr-
[TerepOypr : Jlamp, 2020. — 588 c. — ISBN 978-5-8114-5630-7. — TekcT : anekTpoHHBIH // JlaHb :
anekTpoHHO-OnboTeunas cuctema. — URL: https://e.lanbook.com/book/152586 (mara oOpaiienus:
11.11.2020). — Pesxxum moctyna: https://e.lanbook.com/book/152586
JlomonHUTENbHAS TUTEPATYpa
3 3BekoB, A. A. ®u3ndeckue METOBI UCCiIeIoBaHus : yueOHoe mocooue / A. A. 3Bekos, K. A.
Kopuyranosa, 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/115526
https://e.lanbook.com/book/152586

https://e.lanbook.com/book/309092 (mara obpamenus: 28.11.2024). — Pexum nmoctyna: Ajis aBTOpH3.
M0JIb30BaTENEH.

https://e.lanbook.com/book/309092

4. llIxonsHukoB, E. B. Xumuyeckue MeToapl KOJTMYECTBEHHOTO aHayM3a : yuyeOHoe mocodue / E.
B. llIxonsuukoB, H. B. MuxaitnoBa. — Cankr-IletepOypr : CIIOIJITY, 2013. — 128 c. — ISBN 978-5-
9239-0597-7. — Tekcr : anekTpoHHbIW // JlaHb : snekTpoHHO-OMOMHMOTeyHast cuctema. — URL:
https://e.lanbook.com/book/45590 (nmara obpamenus: 20.03.2021). — Pexum mocrymna: mis aBTOpH3.
nosbe3oBarenei. https://e.lanbook.com/reader/book/45590/#1

5. bemoctun, A. A. IloteHunomeTpust: GU3NKO-XUMHUECKUE OCHOBBI U MPUMEHEHUs : ydeOHOe
nocobue / A. A. bemroctun. — Cankr-IlerepOypr : Jlanp, 2015. — 336 ¢. — ISBN 978-5-8114-1838-
1.— Tekcr: onekrponHsld / Jlamb : smekTpoHHO-OMOmmoreunas cucrema. —  URL:
https://e.lanbook.com/book/60646  (mata  obpamenus:  20.03.2021). —  Pexum  gocrtyma:
https://e.lanbook.com/reader/book/60646/#278

Y4eOHO-MeTOAMYECKAS JIUTEPATypa

6. 3epubimkuHa A.A. . Meroandyeckue ykasaHus K IpakTHueckod pabote «Kmaccuueckue
MeTO/bl aHaau3a (OCHOBBI TUTPUMETPHH, TpaBUMETPHH )».- banakoBo: BUTU HUAY MUDU, 2021. — B
anpooanuu

7. 3epuplikuHa A.A. . MeToauveckue yka3aHUs K MPAaKTHYECKOW padbore «MeTposiorudeckoe
obecrieduenne metonoB ucciepoBanus. Y.l Ilorpemnoctu m3mepenmii.»- bamakoso: BUTHU HUAY
MU®DU, 2020. - B anpobanuu

8. 3epupmmkrHa A.A. . Meromudeckne yKa3aHUs K TIPaKTHYECKOM padore «MeTpororuieckoe
obecnieyeHrie MeToioB uccienoBanus. U.2 ['pagyrnpoBka (Ha mpumepe criekTpodoTomerpur) » - banakoo:
BUTU HUSY MU®U, 2020. - B anpobarmu

9. 3epubimkuHa A.A. . MeToauueckne yKazaHus K mpakTudeckoii padote. «TepMuyeckue MeTobI
ananu3a Heopranndeckux BemiectB (TT'A, ACK, ATA)» - banakoso: BUTU HUAY MUOU, 2020. - B
anmpoOanuu

IIporpammuoe o0ecnieuenune u UnrepHer-pecypceni:

1. mporecc peanuzaiuu 00pa3oBaTEIBLHON MPOrpamMMBbl MO TucHUILTHHE «COBPEMEHHBIE METOIbI
HCCJICIOBAaHUS MaTEPHUAJIOB M BEIICCTB» B COOTBETCTBUHU ¢ TpeboBanusmu OC HUAY MUDU obecne-
YeH HEOOXOUMBIM KOMILUIEKTOM JIMIIEH3MOHHOTO MMPOTPAMMHOT0 00€CTICUCHHUS;

2. mepeueHb pecypcoB MHGOPMAIMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTn «MHTepHeT» Heo0xo-
JTUMBIX IS OCBOCHHS TUCIIUTILIAHBI:

- http://www.chemspider.com— moptan moucka u HHPOPMAIH O XUMHUECKUX COCTHHEHHSIX

- http://www.chem.msu.su/rus - moprai 3JeKTPOHHOW OMOIUOTEKH MO0 XUMHH

MarepuajbHO-TeXHMYecKOe o0ecrniedeHue y4eOHO0i TMCIUIIIHHbI
3aHATUSA TPOBOJATCS B yUeOHOM ayAUTOpUH, IPeAHA3HAYSHHON /ISl IPOBEICHHs 3aHATHI JIEKIIU-
OHHOI'O W MPAKTUYCCKOr'o TUIIA, I'PYIIOBBIX U MHAWBUAYAJIIbHBIX KOHCy.]'II;TﬁHPIfI, TCKYHIETO KOHTPOJA U
MIPOMEKYTOUHON aTTecTallMi. AyAUTOPHUS OCHAILIEHa HEOOXO0AUMBIM 000PY/JOBAHUEM.
B pacrniopspkeHnu 00yqaronuxcsi CTyJIEHTOB UMEIOTCSI DJIEKTPOHHO-OMOTMOTEUHBIE CUCTEMBI.

YueOHo-MeTOoANYECKHE PEKOMEHAAMH [IJIsl CTYAeHTOB

1. YkazaHus Ui NpoCaylIIMBaHUs JEKIUN

Hepez[ HayvajoM 3aHITHII BHUMATEIbHO O3HAKOMHTHCS C yqe6HI>IM IJIaHOM IMPOBCACHUA HGKHI/II\/JI n
CIIMCKOM PEKOMEHIOBAaHHOMU JIUTEPATYPHI.

Hepe;l IIOCCIICHUEM O‘-Iepe,ZIHOI\/'I JIEKITMH OCBCXXUTH B IIaMATH OCHOBHBIC KOHIICIIIIN HpOI\/'IJIeHHOFO
panee marepuaia. [IoIroToBUTh pu HEOOXOUMOCTH BOIPOCHI MpenoaBaTento. He Hamo onacarkces, 4To
BOIIPOCHI MOTYT OBITh MTPOCTHIMH.

Ha nexuun ocHOBHOE BHUMAaHUE CIEYyeT yIeNATh He (popMysiaM U MaTeMaTUYECKUM BBIKJIAIKaM,
a CoJIep KaHHUIO N3yJaeMbIX BOIPOCOB, ONPEIETICHUSIM 1 IIOCTAHOBKAM 3a/1ad.

B npouecce n3yueHus JIEKIMOHHOTO Kypca HEOOX0AUMO 10 BO3MOXKHOCTH YacTO BO3BpAILAThCs K
OCHOBHBIM MOHSTHSM U METOJAM pelIeHHs 3a1ad (3eCh BO3MOXKEH BBIOOPOUHBIM KOHTPOJIb 3HAHWM
CTYZCHTOB).

JKenareapbHO MCHOIB30BAaTh KOHCITEKTHI HeKHI/IfI, B KOTOPBIX HCIIOJB3YCTCA IPUHATAA
Ipero/iaBaTesieM CUCTeMa 0003HAYCHUH.


https://e.lanbook.com/reader/book/45590/#1
https://e.lanbook.com/reader/book/60646/#278
http://www.chemspider.com/
http://www.chem.msu.su/rus

Hns  Oomee moapoOHOTO H3ydeHHS Kypca cienyeT paboTarb ¢ pEeKOMEHIOBAaHHBIMHU
JUTEPAaTyPHBIMA NCTOYHUKAMH U BHOBB IOSBIIIOIIUMUCS UCTOYHUKAMHU.

2. YKa3aHus 715 y9acTHs B IPAKTUUECKUX 3aHATUAX

Ilepen mnocemeHneM NPAKTUYECKUX — 3aHATHM YSACHUTb TEMY M CaMOCTOATEIBHO W3Y4YHUTh
CBA3aHHBIC C HEH IOHATUSA U METOJBI pemeHus 3aaad. [lepen pemeHnem 3anad akTUBHO Y4acTBOBAaThb B
00CYX/IEHUH € IIPenojaBaTeaeM OCHOBHBIX ITOHATUH, CBA3aHHBIX C TEMON MPAKTUYECKOTO 3aHATHSL.

B nponecce pemenns 3a1a4 BECTH IUCKYCCHUIO C IIPENOJABATEIEM O NPABWIBHOCTU IIPUMEHEHUS
METOJIOB MX PELIECHUS.

[10 BO3MOKHOCTH CaMOCTOSITEJIBHO JOBOAUTh PELICHUE IIPEIAraeMbIX 3a1a4 JO OKOHYATEIbHOIO
UTOTA.

B koHIe mpakTUYeCKOro 3aHATUSA NPU HEOOXOAMMOCTH BBLICHUTH Yy IpENOJaBaTelisl HEACHbIE
BOIIPOCBI.

OCHOBHBIE pe3yJIbTaThl BHITOJHEHHUS Pa0OThI HEOOXOAUMO pacreyaraTh.

3.YKazaHus 7151 BHIIOJIHEHUS] CAMOCTOSITEIbHON paboThI

[Tonmyuuts y mnpenonpaBaTess 3aJaHUE€ M CIUCOK PEKOMEHJOBAHHOW JuTepaTypel. M3ydenue
TEOPETUYECKUX BOIPOCOB CIEAYET MPOBOJUTH 110 BO3MOKHOCTH CAMOCTOSITENIBHO, HO TIPU 3aTPYAHEHUAX
o0palaThes K NpernoiaBaTeto.

[ToaroToBUTH NUCBMEHHBIN OTUYET O NMPOJIENaHHON padoTe.

[Tpu BeIMONHEHUH (QPOHTATIBHBIX 3aJlaHUN MO YCMOTPEHUIO MpenojaBaTelis padoTa MOXKET ObITh
OlLleHEeHa 0e3 MUCbMEHHOI'0 0TYeTa Ha OCHOBE OTBETOB HAa KOHTPOJIbHBIE BOIPOCHI, IIPU YCIOBUU aKTUBHOMN
CaMOCTOSITENIbLHOM pabOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeToanyeckue peKOMeHIaHH 1JIsI IPenoaaBaTesiei

1. Yka3zanust 1s IpoBeIeHUS JEKIUN

Ha mepBoii BBOAHOI JIeKIIMU clieyaTh OOIIMHA 0030p CONEpX aHHUS Kypca M OTMETHTh HOBBIC
MCTOABI U MOAXOJbI K PCIHICHUIO 3a/la4d, paCCMAaTPUBACMBIX B KYpPCE, JOBECTU N0 CTYACHTOB TpC6OBaHI/I$I
Kadeapbl, OTBETUTH Ha BOIIPOCHI.

HpI/I IIOATOTOBKE K JICKOIMOHHBIM 3aHATUAM H€O6XOI[I/IMO npoaymarb IJIaH €ro IpOBCACHUA,
COJIep)KaHUE BCTYMUTEIbHOW, OCHOBHOM M 3aKITIOYMTEIBHOM YaCTH JICKIIMU, 03HAKOMUTHLCS ¢ HOBUHKAMHU
y4eOHOI M METOIMYECKOH JINTEPATyphl, IMyOTUKAUSAMH ITEPHOANYECKON MEYaTH 10 TeMe JICKIIHOHHOTO
3aHsaTus. [lepen M3NMOXKEHHEM TEKYILIEro JICKIIMOHHOTO Marepuaja HAallOMHUTh 00 OCHOBHBIX MTOTax,
AOCTUTHYTBIX Ha MPCAbBIAYIIUX JICKIHAX. C »oroit HOCJIBKO 3aJaTb HCCKOJIBKO BOIIPOCOB ayAUTOpPUH U
OCYIIIECTBUTH BHIOOPOYHBIN KOHTPOJIb 3HAHUSI CTY/ICHTOB.

B XO0A€ JICKHUMOHHOI'O 3aHATHA NOpPCnoJgaBaTciib AOJDKCH HAa3BaTb TEMY, y‘I€6HBI€ BOITPOCHI,
O3HAKOMHUTh CTYJEHTOB C IMEPEYHEM OCHOBHON W JOMOJHUTENBHON JHUTEepaTyphl MO TeME 3aHSTHS.
PaCKpI)IBaSI COACPIKAHUC y‘~I€6HBIX BOIIPOCOB, AKLOCHTUPOBATbL BHUMAHUC CTYACHTOB Ha OCHOBHBLIX
KaTeropusiX, SBIEHUSX U TpoleccaX, OCOOCHHOCTSAX WX TMpoTekaHWs. PackpbBaTh CYIIHOCTH U
COACPIKAHUC PA3JIMYHBIX TOYCK 3PCHHA W HAYYHBIX MMOAXOOOB K O0OBSACHEHHUIO TEX WU WHBIX ABJIIEHUN U
MIPOLIECCOB.

Crnenyer apryMeHTHUPOBAHO OOOCHOBATh COOCTBEHHYIO MO3HWIIUIO MO CIOPHBIM TEOPETHUYECKUM
Bonpocam. [IpuBoauTs mpumMepsl. 3a/1aBaTh MO X0y U3JI0KEHUS JIKIIMOHHOTO MaTepuaia pUTOPUIECKHE
BOIIPOCHI U CaMOMY AdaBaTbhb HAa HUX OTBET. 910 CHOCO6CTBy€T AKTHUBU3aIllnu MBICIIUTEILHON ACATCIIBHOCTHU
CTYICHTOB, TIOBBIIICHUIO WX BHUMaHHs M UWHTEpeca K MaTepuany IJeKIHH, €€ COACPKAHHUIO.
[IpermogaBaTens JOMKEH PYKOBOJWUTH pPabOTOW CTYACHTOB 10 KOHCHEKTHPOBAHHIO JICKIIHOHHOTO
MaTepuana, ToJ4epKUBATh HEOOXOUMOCTh OTPAKEHUSI B KOHCIIEKTAX OCHOBHBIX MOJIOKECHHUI U3yd4aeMOi
TeMbI, 0C000 BBIIEISAS, KAaTErOpPHAIbHBINA ammapar. B 3akaiounTenhbHOM YacTH JIEKIIUH HEOO0XOIUMO
chopMyIUpOBaTh OOIIKME BBIBOJBI IO TEME, PACKPBIBAIOIINE COACPKAHIE BCEX BOMPOCOB, MOCTABICHHBIX
B JICKIIHNH. OOBsIBUTH IUIAH O4YCPECAHOIr0 IMPAKTUYCCKOrO 3aHATHA, AaTb KPAaTKUEC PEKOMCHIALIMH I10
MOATOTOBKE CTYAECHTOB. OmpeneauTh MECTO M BpeMsl KOHCYJIbTAlMM CTYACHTaM, IM0KEIaBIINM
BBICTYIHTH C JIOKJIaJaMu U pedepaTamu.

Ha mocnennelt nexknum yaenuth Bpems A 0030pa  Haubonee BaXKHBIX —IOJOKCHHIA,
PacCMOTPEHHBIX B Kypce.

2. YkazaHus IS MPOBEACHUS MTPAKTUYECKUX 3aHATUH

YeTko 0003HAYUTh TEMY NMPAKTUYECKOTO 3aHATHSI.

OOCyauTh OCHOBHBIE TIOHATHUS, CBS3aHHBIE C TEMOU MPAKTUYECKOTO 3aHSITHS.



B mpouecce pemenus 3aaad BECTH JUCKYCCHIO CO CTYJEHTaMU O IPABUIBHOCTH IPUMEHEHUS
TEOPETUYECKUX 3HAHUU.

O1MmeuaTh CTYJACHTOB, HaI/IGOJIee AKTUBHO YYACTBYIOIIHMX B PCUHICHUM 3aaa4 U JUCKYCCUSAX.

B KoHIIe MpakTH4YecKoro 3aHsITHs 33/1aTh ayTUTOPUH HECKOJIBKO KOHTPOJILHBIX BOIIPOCOB.

3.YkazaHus o KOHTPOJIIO CAMOCTOSATEIILHOW pabOThI CTYJJCHTOB

[Io ycmoTpeHuio mpemnofaBaTenss 3aJaHHE€ Ha CaMOCTOSTENbHYIO pabdoTy MOXeT ObITh
WH/IMBUYAIbHBIM WA (PPOHTAIHHBIM.

[Tpu ucronb30BaHUM WHAMBUAYAIbHBIX 3aJlaHUN TpeOOBaTh OT CTYyJEHTa MHCbMEHHBIH OTYET O
MIPOJICJIAaHHOM padoTe.

[Ipu npumeHeHHH (QPOHTANBHBIX 3aJaHUIl BECTH KOJUIEKTHBHBIE OOCYXIEHHS CO CTyICHTaMH
OCHOBHBIX TCOPECTUYCCKUX MOJIOKEHUH.

C 1menpl0  KOHTPOJIE KayecTBa  BBINOJHEHHUS  CAMOCTOSITENIbHOM  paboThl  TpeOoBaTh
HHAUBUAYAJIBbHBIC OTUYCTHI (I[OHYCTI/IMO BMECTO NHUCBMCHHOI'O OTYCTAa MNPUMCHATL HWHIAWBUAYAJIIbHBIC
KOHTPOJIbHBIE BOTIPOCHI).

IIporpamma cocraBiieHa B cooTBeTcTBUU ¢ TpeboBanusmu OC HUAY MUDU u yueOHBIM
TJTAHOM OCHOBHOW 00pa30BaTeIbHONM MpOrpaMMBbI 10 HampapiieHu o moarotoBku 18.03.01 «Xumudeckas
TEXHOJIOTUS».

Pabouyto nmporpamMmy cOCTaBWII: JOLEHT, 3EPHBIIIKUHA A. A.

Peuenszent: nouent, ['epacumora B.M.

[Iporpamma ono6pena na 3acegannu Y MKH 18.03.01 «Xumudeckas TEXHOIOTH.

[Ipencenarens yuebHO-MeToaueckoi komuccuu YepHosa H.M.



