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Pabouas nmporpamma TUCHUTLIMHBI (MO )

dusnuecKkass XuMus

3akpericHa 3a Mo Ipa3IelicHHeM Kadenpa pusuueckoit xumun
Hamnpasnenue noarorosku 22.03.01 MATEPHAJIOBEJIEHUE U TEXHOJIOTUU MATEPHUAJIOB
Ipoduns
dopma o0ydeHHst ovHast
OO0mmast TpyI0EMKOCTh 93ET
YacoB 1o yueOHOMY IIJIaHy 324 ®DopMBI KOHTPOJIS B CEMECTpax:
B TOM YHCJIE: JK3aMeH 3, 4
ayAUTOPHbIE 3aHATHA 136
caMoCTosTeNbHas paboTa 116
4acoB Ha KOHTPOJIb 72

Pacnpene.ﬂelme YacCoB JUCHUILVIMHBI 110 CEMeECTPaM

Cemectp
(<Kypc>.<Cemectp Ha 3@2.0) 4 (2.2)
Kypee>) Uroro
Henens 18 18
Bun 3ansaruii vin | pn | vio | P | v | PO

Jlexnun 34 |34 |17 |17 |51 |51
JlabopaTopHbIe 17 117 |17 |17 |34 (34
[Ipakruyeckue 34 134 |17 [17 |51 |51
Wroro ayn. 85 |85 |51 |51 136 | 136
KonraxrHas paboTa 85 |85 |51 |51 |136 (136
Cam. paboTta 95 195 |21 |21 [116 116
Yacel Ha KOHTPOJIb 36 |36 |36 |36 |72 |72
Uroro 216 1216 | 108 | 108 | 324 | 324




IIporpammy coctaBui(u):

xghmn, Hoyenm, Pooun Anexceui Onezosuu

Pabouas mporpamma
duznyeckast XUMHS

Pazpaborana B cootBercTBun ¢ OC BO:

CaMOCTOATETIFHO yCTaHABINBAEMBIi 00pa30BaTEIbHBIN CTAHAAPT BEICIIEro 00pa3oBaHus - OakanaBpuaT denepansHoe
TrOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNibHOE YUpekIeHHE BhICIIEro oOpa3oBanus «HalmoHanbHbIN Hccaeq0BaTeIbCKUi
texHonorunueckuii yausepcurer « MUCuCy» no nanpasnenuto noaroroku 22.03.01 MATEPMAJIOBEAEHWE U TEXHOJIOI'MU
MATEPUHAJIOB (npuka3 ot 02.04.2015 . Ne 119 0.B.)

CocraBiieHa Ha OCHOBaHUU y‘I€6HOFO IIaHa:

22.03.01 MATEPUAJIOBEJEHME 1 TEXHOJIOT'M1 MATEPUAJIOB, 22.03.01-BMTM-22.plx , yrBepkKICHHOTO YUCHBIM
cosetoM HUTY MUCHC B cocrase coorercTBytomei OIIOII BO 22.09.2022, npotokon Ne §8-22

VYrBepxkaena B cocrae OIIOII BO:

22.03.01 MATEPMAJIOBEAEHUME U TEXHOJIOI'MK MATEPUAJIOB, , yrBep:xxaernoi YuensiM coetom HUTY MUCHC
22.09.2022, npotokoin Ne 8-22

Pabougast mporpamma ogo0peHa Ha 3aceAaHIN

Kadeapa ¢puznyueckoii xumuu

ITpoTokoin ot 22.06.2021 r., Nel11-20/21

PyxoBogurens noapazaenenus Canumon A.M.



1. HEJIX OCBOEHUA

1.1 | dusnueckasg xumus 4. 1

1.2 | 03HAKOMHUTH C OCHOBHBIMU 3aKOHAMH U IMTOHATHIMHU TCPMOANHAMUKH, INPUMCHCHHIO TCPMOANHAMHWYCCKOI'O IMOAX0JAa K
OIMMMCAaHUIO COCTOAHHNSA PABHOBECHA U K OMMCAHUIO ITPOIIECCOB (1)8.30BBIX 1 XUMHYCCKHUX HpeBpaIHeHPIﬁ.

1.3 | 3apaun TUCLIUTIIMHEL:

1.4 | OBnaners:

1.5 |- cmocoboM pacuera XUMHYECKIX PaBHOBECHIT

1.6]- OIIPECACIICHUEM HaIlpaBJICHUA CaMOIIPOU3BOJIBHBIX IIPOLIECCOB

1.7 | - ompeneneHueM napuuaabHble MOJIBHBIE BETUYMHBI B PACTBOPAX

1.8 | - BEIIOJTHEHHEM PACYETOB PABHOBECHIT B pacTBOpax

1.9 | - BeImonHEHNEM aHaIU3a (a30BBIX PABHOBECHH HAa OCHOBE (ha30BBIX AUArPAMM

1.10 | - MmeTomamMm OKCIICPUMCHTAJIBHOT'O OIIPCACIICHU (bH3I/IKO-XI/IMI/I‘I€CKI/IX BCJIINYWH

1.11 | ®u3uyeckas XUMus 4.2

1.12 | ens u 3amaum AUCITUTLUTHHBI

1.13 ]_[C.Hb - O3HAKOMUTH C OCHOBHBIMH 3aKOHaMH U IMOHATHUAMU KMHCTUKU, B YACTHOCTHU XUMHUYECKOH KHMHETHUKH, a TAKKE C
OCHOBHBIMH 3KCIICPUMECHTAJIBHBIMA U TCOPECTUICCKUMHU MMOAXOAaMH K OITMCAHWIO KWHETUKH ITPOLECCOB.

1.14 | 3agaun

1.15 [ OBnanets:

1.16 |- cnocoboM pacueTa CKOPOCTEH MPOIECCOB

1.17 | - cmoco6oM onpeneneH:s KUHETHUECKIX TapaMeTPOB CKOPOCTEH XUMHYECKUX PEaKIUi, MaccomepeHoca u
3JIEKTPOIIEPEHOCA B TOMOI'€HHBIX ¥ T€TEPOr€HHBIX CUCTEMAX.

1.18 | - MeToAaMu ONMCAaHUS KWHETUIECKUX 3aKOHOMEPHOCTEN

2. MECTO B CTPYKTYPE OBPA30BATEJbHOM ITPOT'PAMMBI

Baox OIT: B1.0

2.1 TpeboBanus K npe)IBali)nTe.m,Hoﬁ NOAroTOBKe 00y4alolerocs:

2.1.1 |Hudopmaruxa

2.1.2 | Xumus

2.1.3 | mxeHepHas ¥ KOMIBIOTEpHAS rpaduka

2.2 Jucuunimnubl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOCHHE JAHHON AUCUMIIJIMHBI (MOAY/Is) HE00X0AUMO KaK
npeaulecTByIIee:

2.2.1 |BBenenue B KBAaHTOBYIO TEOPHIO TBEPAOTO TeJa

2.2.2 | detheKTsl KpUCTATUTUNIECKOM PEEeTKI

2.2.3 | Kommnbrorepu3zanusi 3KCiepuMeHTa

2.2.4 | MeramioBeieHUE HHHOBAIIMOHHBIX MaTepHallOB

2.2.5 |Meroapl BEIYHCIUTEILHON (U3UKA

2.2.6 | Meroapl uccne0BaHUS MaTEPHATIOB

2.2.7 |IInmaHupoBaHUE ¥ OPraHU3ALNS HAYIHO-UCCICAOBATEIBCKON PabOTHI

2.2.8 |I[InaHnupoBaHHEe HAYYHOTO IKCIIEPUMEHTA

2.2.9 | Teopust MOBEPXHOCTHBIX SIBIICHUI

2.2.10 | Teopust cummeTpun

2.2.11 |TexHuka HpU3NKO-XUMHUUECKOTO IKCTIEPUMEHTA

2.2.12 | ®uzuka NOTYIPOBOTHUKOB

2.2.13 | ®uzuueckue CBOMCTBA KPUCTAIIIOB

2.2.14 | DnexrpoHuxa

2.2.15 |3amuTa HHTEUIEKTYaIbHOH COOCTBEHHOCTH U TIATEHTOBEICHUE

2.2.16 |Koppo3us u 3amura MeTaIoB

2.2.17 |HayuHo-mccnenoBaTenbckas padora

2.2.18 |HayuHo-mccnenoBaTenbckas padora

2.2.19 |HayuHo-mccnenoBaTenbckas padora

2.2.20 |HayuHo-mccienoBaTenbckas padora

2.2.21 |IIpou3BoACTBEHHAs MPAKTHKA MO TOIYYSHUIO TPOPECCHOHANBLHBIX YMEHHN M OTIBITa MPOPECCUOHANBLHON IEATSIHBHOCTH

2.2.22 |Ilpom3BOACTBEHHAs MPAKTHKA MO ITOIYICHUIO MPO(PECCHOHANBHBIX YMEHHI H OITBITa IPO(ECCHOHATIBHON IS TETEHOCTH




2.2.23 |IIpou3BOACTBEHHAs MPAKTHKA MO MOIYICHUIO MPOGECCHOHANBHBIX YMEHHN U OIBITa TPO(ECCHOHATBHON AeSTeTbHOCTH

2.2.24 |IIpou3BOACTBEHHAs MPAKTHKA MO IMOIYICHUIO MPOGECCHOHANBHBIX YMEHHN U OIBITa IPO(ECCHOHATBHON NS TeTbHOCTI

2.2.25 | ®usuka METaII0B

2.2.26 | AromHOe cTpoeHHE (a3

2.2.27 |HuxeHepus NOBEPXHOCTU

2.2.28 | OcHOBBI (U3HUKK OBEPXHOCTH

2.2.29 | DU3MKO-XUMHS METAJUIOB U HEMETAIIMYECKUX MaTepHAIIOB

2.2.30 | BricokoTemnepaTypHble MaTe€pUabl

2.2.31 | KoMno3uuuoHHbIE MaTepUalbl

2.2.32 | KomnbproTepHOE MOJIEITMPOBAHUE MAaTEPHAIIOB U MPOLIECCOB

2.2.33 | KomnbroTepHOE MOJISITMPOBAHKE TIPOIIECCOB TIOJIYUYCHHUSI MaTEPHAIIOB

2.2.34 | MareMaTHYeCKHEe METOAbI MOICITUPOBAHHS (PU3NIESCKHUX MPOIIECCOB

2.2.35 | MeramioBeieHUE CBAPKH

2.2.36 | Metozp! uccneaoBaHus CTPYKTYp U MaTepuanoB. HYacts 2

2.2.37 | Hanomarepuaisl

2.2.38 | OcnoBbl Maraetu3ma. Yacts 2. [Iporiecchl nepeMarHMuuBaHus MaTEpUAIOB

2.2.39 |IloBepxHOCTHOE MOAU(MUIIMPOBAHUE MATEPHAIOB U 3ALIUTHbIEC TIOKPBITUS

2.2.40 |IlomroToBka K IpOIEAype 3aIUTHI U 3aIIMTA BBITYCKHOH KBaIU(HKAIIMOHHON pabOoTHI

2.2.41 |IloaroToBKa K IpOIEAype 3aIUTHI U 3aMIMTA BBITYCKHOH KBaTH(UKAIIMOHHON pabOoTHI

2.2.42 |IloaroToBKa K IpOIEAype 3aIUTHI M 3aIIUTA BBITYCKHOH KBaTH(HKAIIMOHHOH paboTHI

2.2.43 |IloaroToBKa K IPOIEAype 3AIUTHI M 3aMINTA BBITYCKHOH KBaTH(HKAIIMOHHOH paboTHI

2.2.44 |IlpenmumioMHas IPaKTHKA IJIS BEIITOJTHEHMS BBITYCKHOW KBAaMHU(HKAIIMOHHOH paboTHI

2.2.45 |IlpenaumiioMHas IpaKTHKA IS BEIITOJTHEHMS BBITYCKHOW KB (HKAIIMOHHOH paboThI

2.2.46 |IlpenmumiioMHas IPaKTHKA IS BEIITOJTHEHMS BBITYCKHOW KBaNH(HKAIIMOHHOH paboThI

2.2.47 |IlpenmumiioMHas IPaKTHKA IS BEIITOJTHEHHMS BBITYCKHOW KBaTH(HKAIIMOHHOH paboThI

2.2.48 | CnektpodoTOMETpHYECKIE METOIBI OIICHKH KauecTBa KPUCTAIIOB

2.2.49 | CnenuaiabHbIE CILUIaBbI

2.2.50 | TexHomnorusi TepMuyueckor 00paboTKn

2.2.51 duznyeckoe MaTeprualoOBEACHUEC CIIJIaBOB C 0COOBIMU MarHUTHBIMH CBOﬁCTBaMH, 4acThb 2. MaI‘HI/ITHO-TBepZ[LIe CILIIaBBbI

2.2.52 | OyHKIMOHATBHBIE MAaTEPHAJIbI DJIEKTPOHUKHI

2.2.53 | OkcTpemanbHble TEXHOJIOTHHU MOTYyYeHUs] HAHOMATepHaioB

3. PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHITUAMNA

OIIK-5: Cnoco0eH pemiaTb Hay4YHO-MCCJIE0BATEIbLCKHE 321a41 NMPHU 0CYLLECTBJIEHNH NMPOo¢ecCHOHAIBHOM 1eATeIbHOCTH C
NpUMeHeHeM COBPeMEeHHbIX HH()POPMALHOHHBIX TEXHOJIOTUI U MPHUKJIAJHBIX ANMAPATHO-NPOrPAMMHBIX CPEACTB,
OCYIIECTBJISITH MO/IeJTHPOBAHNE, AHAJIH3 H YIKCIIEPHMEHTHI B IeJISX MPOBeAeHHS 1eTAJIbHOI0 NCCIeJOBAHMS ISl PelleHus
3aja4 B Npo¢)ecCHOHAIbHOI 001acTH

3HaTh:

OIIK-5-31 Kak HCIIOIb30BATh B HpO(beCCPIOHaJ'ILHOﬁ JACATCIIBHOCTH 0a3oBbIC €CTCCTBCHHOHAYYHBIC 3HaHW, BKIIIOYasA 3HAHUA O
npeamMeTe u 00BEKTax H3YyUCHUSA, X OCHOBHBIX XaPAaKTCPHUCTUKAX Ha MPUMEPE TCPMOJNHAMUYICCKUX U KHHCTHICCKUX ITapaMCTpPOB,
OMMCBIBAIOMINX 3BOJIOIUIO CUCTEM, a TAKKE 3HATh OCHOBHBIC aJITOPUTMBI TPOBCACHUSA KOMITJICKCHBIX PACUYCTOB. 3HaTh OCHOBHBIC
MPpUHOUIIBI OPEACTABICHUS JaHHBIX.

YMmerb:

OIIK-5-Y1 Hax0AUTh U UCTIOJIB30BaTh HEOOXOAMMBIE JaHHBIE JUIS PEeLIeHUs MPO(eCCHOHATBHBIX 331a4, a TAloKe MPEICTaBISITh
Pe3yNIbTAaThl UCCIIENOBAHUH, (HOPMYIIUPOBATH BHIBOJIBI, B TOM YHCIIC JIJISI HCCIICAOBAHUHN, TPOBEICHHBIX B KOMAH/IC

OIIK-1: Cnoco6eH pemaTh 3aga4u npogeccHoHAILHOI 1eITeIbHOCTH, MPUMeHss 3HAHUSA (PYHIaMeHTAJbHBIX HAaYK,
MeTOIbl MOIeIMPOBAHNS, MATEMATHYECKOTO AHAJN3a, €CTECTBEHHOHAYYHbIE 1 00IIleMHKEeHePHbIe 3SHAHNUS

YMerhb:

OIIK-1-Y1 pemath 3a1a4n NpoheCCHOHATBHON eI TEIbHOCTH, IIPUMEHSIS 3HAHUS (DyHIaMEHTAIBHBIX HAayK, METO/IBI
MOJISTUPOBAHNS, MATEMAaTHYECKOTO aHaIN3a, ECTECTBEHHOHAYYHBIE U OOIIECHH)KCHEPHbIC 3HAHHS

OIIK-4: CniocodeH NpoBOAUTH U3MepeHUs U HA0I0AeHus B chepe npodeccuoHATILHOM AesITeTbHOCTH, 00padaThIBATh U
NpPeICTaABJIATHh IKCICPUMEHTAJIbHBIC TaHHbIC

YMmerb:

OIIK-4-Y 1 npoBoIuTh U3MEPEHHS U HAOMOCHNUS B chepe MpodhecCHOHATBHOMN NESITeNbHOCTH, 00padaThiBaTh U MPEICTABIATH
SKCTIIEpUMEHTAJIbHBIC TaHHBIC




OIIK-5: CnocodeH pemiaTh Hay4HO-HCCJIEI0BaTe/IbCKUE 321241 IIPH OCYIIECTBJICHUH NPO(ecCHOHATBHOM 1eATeJIbHOCTH €
NpHMeHeHHeM COBPeMEeHHBIX HH(POPMANMOHHBIX TEXHOJIOTHI U MPHUKJIATHBIX ANNAPATHO-NMPOrPAMMHBIX CPEICTB,
OCYIIeCTBJISITH MOJeJHPOBAHNE, AHAJIN3 M IKCIIEPHMEHTHI B 1eJIAX NPOBeIeHUs AeTAJIbHOT0 HCCIeA0BAHNS /151 pelleHus!
3aa4 B Npo¢ecCHOHAIbHOI 001acTH

Baagers:

OIIK-5-B1 B MPOBECACHUHN PACUCTOB U ITOCTAHOBKE OIIBITOB B paMKaX 3KCIIECPUMECHTAJIbHBIX U TCOPETUUCCKUX HCCJICIOBAHUM.

OIIK-4: Cnioco0eH NpoBoAUTH N3MepeHUs U Ha0I0AeHus B cpepe npodeccuoHATLHOM 1esITeIbHOCTH, 00padaThIBATh U
NMPEeACTABJIATH IKCIIEPUMEHTAIbHBIE JaHHbIE

Baanernb:

OIIK-4-B1 HaBbIkaMu TIPOBEACHUS H3MEPEHUS U HaOIIOIeHHs B chepe mpodeccHoHALHON TeATeTbHOCTH, 00pabOTKH U
MIPEJICTABIIATh IKCIIEPUMEHTAJIbHbIE JTaHHbIE

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinosn
3aHATHSA TeM /BHJ 3aHATUSA/ / Kypce HHIUKATOPBI H JJI. sieMble
KOMIeTeH Mt pecypchbl padoThI
Pa3gen 1. OcHoBHBIC
3aKOHbI TEPMOJIMHAMHUKH
1.1 Brognas nexuwst. [TepBbrit 3 2 OIIK-1-V1 JI1.3 JI1.1
3aKOH TEPMOJANHAMUKH, OIIK-4-Y1 JI1.1
OIIMCaHHUE IIPOIIECCOB B OIIK-4-B1
naeanbHOM rase /Jlex/ OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
1.2 Ornpenienenue TeroThl 3 2 OIIK-1-Y1 JI1.3 JI1.1 P1
pacTBOpPEHUS CONU B OIIK-4-Y1 J1.1
Bojie /J1ab/ OIIK-4-B1 JI1.2J13.1
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
1.3 YpaBHEHUE COCTOSIHUS 3 2 OIIK-1-V1 JI1.3 J11.1
WJIealIbHOTO ra3a. 3aKoH OIIK-4-Y1 JIT.1J12.2
HaneroHa. Ternosoit apdexr OIIK-4-B1
xuMuueckoi peaxuun /IIp/ OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
1.4 Orpenienenue TeroThl 3 2 OIIK-1-Y1 JIT.3 J11.1 P1
peaxuuy HelTpanusa- OIIK-4-Y1 J1.1
1w /J1ao/ OIIK-4-B1 JI1.2J13.1
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
1.5 Tepmoxumus. 3 2 OIIK-1-V1 JI1.3 J11.1
Kanopumerpuyeckuit OIIK-4-V¥1 JI1.1
3KCIIEPUMEHT, OIIK-4-B1
TepMoJIUHaMuUecKast 6a3a OIIK-5-31
JlaHHBIX. BTOpO# 3aK0H OIIK-5-V1
TepMoTuHaMUKH. /JIex/ OIIK-5-B1
1.6 W3meHnenue 3HTpONUH. 3 2 OIIK-1-Y1 JI1.3 JI1.1
TepmoanHaMuyeckue OIIK-4-V1 JI1.1J12.2
pacyeTsl AJIs XMMHYECKHX OIIK-4-B1
peaxmii /TIp/ OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
1.7 DBOJIOIMS TPOLIECCOB. 3 2 OIIK-1-V1 JI1.3 J11.1
Oueprus ['n66ca, sHEprHst OIIK-4-V¥1 JI1.1
l'enmpMrospia, nx 3aBu- OIIK-4-B1
CHUMOCTb OT apaMeTPOB OIIK-5-31
cuctembl. TpeTuii 3aKoH OIIK-5-V1
TepMoTuHaMUKH. /JIex/ OIIK-5-B1




Pa3nen 2. XumMnueckoe
paBHOBecHe, pABHOBECHE B

O/THOKOMIIOHEHTHOi
cucreme

2.1 XuMHYECKoe paBHOBECHE. 2 OIIK-1-Y1 JI1.3 J11.1
YpaBHeHue nzotepmsl BaHT- OIIK-4-V1 JI1.1
T'odda, pacuer paBHOBECHOTO OIIK-4-B1
cocraBa. YpaBHEHHUE N300apbl OIIK-5-31
Bant-T'odda /Jlex/ OIIK-5-Y1

OIIK-5-B1

2.2 Brinonnenue nomaniHero 35 OIIK-1-Y1 JI1.3 JI1.1

3amanus 1 /Cp/ OIIK-4-V1 JI1.1J12.2J13.
OIIK-4-B1 3
OIIK-5-31
OIIK-5-V1
OIIK-5-B1

2.3 OmnpeneneHue KOHCTAHTHI 3 OIIK-1-Y1 JI1.3 J11.1 P2
paBHOBECHS TOMOTEHHOM OIIK-4-V1 JI1.1
peakiuu /J1a6/ OIIK-4-B1 JI1.2J13.1

OIIK-5-31
OIIK-5-V1
OIIK-5-B1

2.4 Pacuer paBHOBecHOTO 4 OIIK-1-V1 JIT.3 J11.1
COCTaBa B XUMUYECKOM OIIK-4-Y1 JI1.1J12.2
npouecce. Hanpasienue OIIK-4-B1
mporiecca. /TIp/ OIIK-5-31

OIIK-5-V1
OIIK-5-B1

2.5 Pacuets! crnoxHbIX 2 OIIK-1-Y1 JI1.3 J11.1
paBHOBecuid. [ 'oMoreHHbIE, OIIK-4-V1 JI.1
TETEPOr€HHBIE U TOITOXH- OIIK-4-B1
MHUecKue peakuu. /JIex/ OIIK-5-31

OIIK-5-V1
OIIK-5-B1

2.6 OcoOeHHOCTH pacyeTra 2 OIIK-1-V1 JIT.3 J11.1
paBHOBECHS B pa3HBIX OIIK-4-Y1 JI1.1J12.2
ciryqasx /IIp/ OIIK-4-B1

OIIK-5-31
OIIK-5-V1
OIIK-5-B1

2.7 ®da30BoE paBHOBECHE B 2 OIIK-1-Y1 JI1.3 J11.1 KM3
OJTHOKOMITOHEHTHBIX OIIK-4-V1 JI1.1
cucTeMax. Y paBHEHHE OIIK-4-B1
Knaneiipona-Knay3uyca. OIIK-5-31
®Da30BbIe AUATPAMMBbI OIIK-5-V1
OJTHOKOMITOHEHTHBIX OIIK-5-B1
cucreM. /JIex/

2.8 PaBHOBecHe B MHOTO(A3HBIX 2 OIIK-1-V1 JI1.3 J11.1
cucremMax. XUMHYECKUH OIIK-4-Y1 JI1.1J13.1
notennuat. OO1iee ycioBue OIIK-4-B1
paBHoOBecus. /JIex/ OIIK-5-31

OIIK-5-Y1
OIIK-5-B1

2.9 PaBHOBecHe B 2 OIIK-1-V1 JI1.3 J11.1 KM3
OJHOKOMOIIOHCHTHOU OIIK-4-V¥1 JI1.1J12.2
cucteme. YpaBHEHUE OIIK-4-B1
Knaysuyca- OIIK-5-31
Knanetipona /TIp/ OIIK-5-V1

OIIK-5-B1
2.10 |IlomroroBka k 3amute JI3 12 OIIK-1-Y1 JI1.3 JI1.1 KM2
PactBopsl. 3amuTa JI3. /Cp/ OIIK-4-Y1 JI1.1J13.3
OIIK-4-B1 J1.2
OIIK-5-31
OIIK-5-Y1

OIIK-5-B1




Pa3gen 3. Teopus
pacTBopoB

3.1 [TonsiTue pactBopa, OIIK-1-V1 JI1.3 JI1.1
MapIyaJbHbIE MOJIBHBIE OIIK-4-Y1 J.1
BEJIMYMHBL. Y paBHEHUE OIIK-4-B1
I'n66ca-drorema. /Jlex/ OIIK-5-31

OIIK-5-V1
OIIK-5-B1

32 OmnpeneneHne mapuuaIbHBIX OIIK-1-Y1 JI1.3 J11.1 P3
MOJIbHBIX 00BEMOB OIIK-4-Y1 JIL.1J11.2
KOMITOHEeHTOB /JIa0/ OIIK-4-B1

OIIK-5-31
OIIK-5-Y1
OIIK-5-B1

33 BeckoHeuHO-pa3baBieHHbIC OIIK-1-V1 JI1.3 JI1.1
pacTBOPBI, 3aKOHBI OIIK-4-Y1 J.1
OeckoHeuHO-pa30aBIeHHBIX OIIK-4-B1
pactBOpoB. /Jlex/ OIIK-5-31

OIIK-5-V1
OIIK-5-B1

34 Pacdersr xummuueckoro OIIK-1-V1 JI1.3 1.1 KM2,K
paBHOBecHUs B pa30aBIeHHBIX OIIK-4-Y1 JI1.1J12.2 M3
pactBopax /TIp/ OIIK-4-B1

OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
3.5 3akoH pacnpenesnenus /J1a6/ OIIK-1-VY1 JI1.3 J11.1 P2
OIIK-4-V1 JI1L.1J11.2
OIIK-4-B1
OIIK-5-31
OIIK-5-V1
OIIK-5-B1

3.6 WneanbHble pacTBOPHI. OIIK-1-Y1 JIT.3 JI11.1
3aKoHBI UCATBHBIX OIIK-4-V1 JI.1
pactBopoB. /Jlex/ OIIK-4-B1

OIIK-5-31
OIIK-5-Y1
OIIK-5-B1

3.7 OTKIOHEHHUS OT UAEAILHOCTH OIIK-1-V1 JI1.3 J11.1
B pacTtBopax. IlonsTue OIIK-4-Y1 J1.1
akTuBHOCTH. Teopus OIIK-4-B1
PEryIsipHBIX PacTBOPOB. OIIK-5-31
Paccnoenue. OIIK-5-V1

OIIK-5-B1
/Jlex/

3.8 Omnpenenenue MoJeKyISIpHON OIIK-1-V1 JI1.3 J11.1 P4
MacChl paCTBO-PEHHOTO OIIK-4-V1 JIT.1J11.2
BEIIECTBA 10 TOHWKCHUIO OIIK-4-B1
TeMIIepa-Typhbl OIIK-5-31
3amep3anus /J1a6/ OIIK-5-Y1

OIIK-5-B1

3.9 Pacuer paBHOBecwHii B OIIK-1-Y1 JIT.3 J11.1
OeckoHeuHO-pa30aBIEeHHBIX U OIIK-4-Y1 JI1.1J12.2
H7eaNbHBIX pacTBopax. /JIex/ OIIK-4-B1

OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
3.10 | PactBOpBI, MapuuanbHbie OIIK-1-V1 JI1.3 J11.1
MOJIbHBIE BEITHYNHBL. 3aKOHBI OIIK-4-V1 JI1.1J12.2
OeckoHEeUHO-pa30aBIeHHBIX OIIK-4-B1
pactBopos. /IIp/ OIIK-5-31
OIIK-5-V1

OIIK-5-B1




3.11 [ToaroroBka K KOHTPOIBHOM 14 OIIK-1-V1 JI1.1J11.3
pa6ote "PactBopsr" /Cp/ OIIK-4-Y1 J12.2 JI1.1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
3.12 CBoiicTBa HICaTLHBIX 2 OIIK-1-V¥1 JI1.3 JI1.1
pactBopos. /TIp/ OIIK-4-Y1 JI1.1 J13.3
OIIK-4-B1
OIIK-5-31
OIIK-5-VY1
OIIK-5-B1
3.13 | Bemmonnenue 13 14 OIIK-1-Y1 JI1.3 J11.1
PactBops1 /Cp/ OIIK-4-VY1 JI1.1J12.2
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
Paznen 4. ®azoBble
AUArpaMMBbl
ABYXKOMIIOHEHTHBIX
cucremM
4.1 IIpaBuno ¢a3 I'mboca. 2 OIIK-1-V1 JI1.3 JI1.1
®azoBbIC AMATPAMMBI OIIK-4-Y1 JI1.1
JIByXKOMITOHEHTHBIX CUCTEM, OIIK-4-B1
MPOCTEHILINE TUIIHI. OIIK-5-31
OIIK-5-V1
OIIK-5-B1
/JTex/
4.2 ®dazoBas nuarpamma 2 OIIK-1-V1 JI1.3 JI1.1 P5
JIByXKOMITOHEHTHOM CHC- OIIK-4-V1 JI1.1
Tembl /J1ab/ OIIK-4-B1 JI1.2J13.1
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
43 [IpomexyTouHbie (Ba3bl. 2 OIIK-1-Y1 JI1.3 JI1.1
«CnoxHbie» (a3oBble OIIK-4-Y1 JI.1
nuarpaMmmsl 1 /JTex/ OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
4.4 ®dazoBbIe AUArpaMMsl 1, 4 OIIK-1-V1 JI1.3 J11.1
pemenwne 3anad. /TIp/ OIIK-4-V1 JI1.1J12.2
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
4.5 CrnoxHble» Ga3oBbIe 2 OIIK-1-Y1 JIT.3 J11.1
nuarpaMwmsl 2 /JIex/ OIIK-4-V1 JI1.1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
4.6 [Toctpoenue dazopoit 2 OIIK-1-V1 JI1.3 J11.1 P5
JIAarpaMMBbI IByXKOM- OIIK-4-V¥1 JI1.1
TIOHEHTHOW CHCTEMBI T10 OIIK-4-B1 JI1.2J13.1
KPUBBIM OXJIQXKICHUS OIIK-5-31
(npoBoautcst Ha OBM) /J1ab/ OIIK-5-V1
OIIK-5-B1
4.7 ®azoBbIe AUATPAMMBI 2, 2 OIIK-1-Y1 JIT.3 J11.1
pemenue 3anau /TIp/ OIIK-4-Y1 JI1.1J12.2
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1

OIIK-5-B1




4.8 BrInonHeHne qoManiHero 20 OIIK-1-V1 JI1.3 JI1.1 KM4
3amanus 2 /Cp/ OIIK-4-Y1 J1.1
OIIK-4-B1
OIIK-5-31
OIIK-5-V1
OIIK-5-B1
Pazpgen 5.
TepmoauHamMuyeckue
OCHOBBI )JIEKTPOXAMHH

5.1 ["anbBaHMYECKHE FIIEMEHTBHI. 2 OIIK-1-V1 JI1.3 J11.1
VY CTpoiicTBO TagbBaHUYECKIX OIIK-4-V1 J.1
anemeHTOB. [Iponeccsl, OIIK-4-B1
MIPOTEKAIOIUI B OIIK-5-31
raJlbBaHUYEeCKUX OIIK-5-V1
ayeMeHTOB. /JIex/ OIIK-5-B1

5.2 TepmoanHamuka 2 OIIK-1-Y1 JIT.3 J11.1 P8
raJlbBaHUYECKUX 3JIEMEHTOB. OIIK-4-Y1 JI1.1J12.2
O/1C. YpaBuenue HepHcera. OIIK-4-B1
Pacuer TepmoauHAMUYECKUX OIIK-5-31
(yHKIHI IO OIIK-5-Y1
HKCIIEPUMEHTAIEHBIM OIIK-5-B1
JaHHbIM. /JIex/

53 O/1C. YpaBuenue HepHrcra. 4 OIIK-1-V1 JIT.3 J11.1
Pacuer TepMonnHaMuyeckux OIIK-4-Y1 JI1.1J12.2
(hyHKIMH IO 3HAYSHUSAM OIIK-4-B1
SAC. Mp/ OIIK-5-31

OIIK-5-V1
OIIK-5-B1
Pa3gen 6. CkopocTh
nponecca. OcHOBHbIE
TIOHSATHS
6.1 BBognas nexmust. CKopocTh 2 OIIK-1-Y1 JIT.3 J11.1
nponeccos /JIex/ OIIK-4-Y1 J1.1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1

6.2 Koncranra ckopoct 4 OIIK-1-Y1 JI1.3 J11.1 P9
TOMOT'€HHOW XHMHUYECKOI OIIK-4-Y1 J1.1
peaxiun /J1a6/ OIIK-4-B1 JI1.2J13.1

OIIK-5-31
OIIK-5-V1
OIIK-5-B1

6.3 Cxopocts. MaccomnepeHoc. 2 OIIK-1-Y1 JI1.3 JI11.1
[ToTtok Bemectna. OIIK-4-Y1 JI1.1J12.2
Koncranra ckopoctu OIIK-4-B1
XUMHYeckor peakuuu /I1p/ OIIK-5-31

OIIK-5-Y1
OIIK-5-B1
Pa3gen 7. DnextpomnepeHoc.
CuibHble U cialble
3JIEKTPOTUTHI
7.1 Oo6mas Teopus 2 OIIK-1-Y1 JJ1.3J11.1
anexrporneperoca /JIex/ OIIK-4-Y1 J1.1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1

7.2 Ornpenenenue uncia 3 OIIK-1-V1 JI1.3 J11.1 P7

nepeHoca noHos /J1a6/ OIIK-4-V1 JI1.1J11.2
OIIK-4-B1
OIIK-5-31
OIIK-5-V1

OIIK-5-B1




73 DJEKTPOIIPOBOIHOCTD OIIK-1-Y1 JI1.3 J11.1 KM6
cnabbIx anexrponutos /TIp/ OIIK-4-Y1 JI1.1J12.2
OIIK-4-B1
OIIK-5-31
OIIK-5-V1
OIIK-5-B1
7.4 DNEKTPOTUTHYECKAS OIIK-1-Y1 JI1.3 JI1.1
IUCCOIUAINS 1 OIIK-4-V1 JI1.1
AJIEKTPONPOBOAHOCTD OIIK-4-B1
9JEeKTpOUTOB /JIex/ OIIK-5-31
OIIK-5-VY1
OIIK-5-B1
7.5 Omnpenenenue OIIK-1-Y1 JI1.3 J11.1 P6
3JIEKTPONPOBOIHOCTH OIIK-4-V1 JIT.1J11.2
cimaboro snekrponuTa. /J1ab/ OIIK-4-B1
OIIK-5-31
OIIK-5-V1
OIIK-5-B1
7.6 DNEKTPOIIPOBOAHOCTh OIIK-1-Y1 JI1.3 JI1.1 KM6
CHJIBHBIX JJICKTPOJIMTOB. OIIK-4-V1 JI1.1J12.2
Yucio nepeHoca. OIIK-4-B1
IMonsmxHoCTS. /TIp/ OIIK-5-31
OIIK-5-V1
OIIK-5-B1
7.7 [ToaroroBka K KOHTPOJIBHOM OIIK-1-Y1 JI1.3 J11.1 KM6
paborte o OIIK-4-V1 JI1.1J12.2
anekrponepenocy. /Cp/ OIIK-4-B1
OIIK-5-31
OIIK-5-V1
OIIK-5-B1
Pa3gen 8. 'omorennbie
XHMHYeCKHE PeaKInu
8.1 Kunernueckoe ypaBHeHue. OIIK-1-Y1 JIT.3 JI11.1
CKOpOCTh U KOHCTAHTa OIIK-4-V1 JI.1
CKOPOCTH XMMHYECKON OIIK-4-B1
peaxiun /Jlex/ OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
8.2 MeTozp! onpeneneHus OIIK-1-V1 JI1.3 J11.1
MOpsiAKA U KOHCTAHTBI OIIK-4-Y1 J.1
CKOpPOCTH XMMHUYECKOH OIIK-4-B1
peakiun  /Jlex/ OIIK-5-31
OIIK-5-V1
OIIK-5-B1
8.3 YpaBHeHue AppeHuyca. OIIK-1-Y1 JI1.3 J11.1
DHeprus AKTUBAIHH. OIIK-4-V1 JI.1
[TapannensHbie u OIIK-4-B1
MOCJIEZI0BATENbHBIE MTPOLIEC- OIIK-5-31
cbl. Lennsle peakuun. /JIex/ OIIK-5-Y1
OIIK-5-B1
8.4 Beimonnenue 13 OIIK-1-V1 JI1.3 JI1.1 KMS5
Kunernka /Cp/ OIIK-4-V1 JI1.1J12.2J13.
OIIK-4-B1 2
OIIK-5-31
OIIK-5-V1
OIIK-5-B1
8.5 [Topsiiok roMoreHHOM OIIK-1-Y1 JIT.3 JI11.1
XUMUYECKON peaKuH. OIIK-4-Y1 J1.1
3aBUCHMOCThH CKOPOCTH OIIK-4-B1
peakuun ot OIIK-5-31
Temmeparypsl. /IIp/ OIIK-5-Y1

OIIK-5-B1




8.6 IToaroToBka K KOJUIOKBUYMY. 4 OIIK-1-Y1 JI1.3J11.1 KM5
Samura /I3 Kunetnka /Cp/ OIIK-4-Y1 JI1.1J12.2
OIIK-4-B1
OIIK-5-31
OIIK-5-V1
OIIK-5-B1
8.7 OrpenienieHne KOHCTaHThI 4 OIIK-1-Y1 JI1.3 JI1.1 P9
CKOpPOCTH TOMOTEHHOM OIIK-4-Y1 JIT.1 J11.2
XUMUYecKoH peaxuuu /J1ab/ OIIK-4-B1
OIK-5-31
OIIK-5-VY1
OIIK-5-B1
Pa3gen 9. Macconepenoc.
Aupdysus
9.1 Juddysus. YpaBHeHus 4 OIIK-1-V1 JI1.3 J11.1
®uxka. MacconepeHoc B OIIK-4-Y1 J1.1
TBepAbIX Tenax. /Jlex/ OIIK-4-B1
OIIK-5-31
OIIK-5-V1
OIIK-5-B1
9.2 Juddysus B TBEpABIX 4 OIIK-1-Y1 JIT.3 J11.1 P10
tenax /J1a6/ OIIK-4-V1 J1.1
OIIK-4-B1 JI1.2J13.1
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
9.3 Juddy3noHHbII MTOTOK 4 OIIK-1-VY1 JI1.3 J11.1 KM7
BemectBa. /IIp/ OIIK-4-V1 JI1.1J12.2
OIIK-4-B1
OIIK-5-31
OIIK-5-V1
OIIK-5-B1
9.4 MOATOTOBKA K KOHTPOJIBLHOMY 4 OIIK-1-Y1 JIT.3 JI11.1 KM7
tecty /Cp/ OIIK-4-V1 J1.1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
Pa3gen 10. Kuneruka
reTeporeHHbIX MPOIECCOB
10.1 Kuneruka rereporeHHbIX 4 OIIK-1-Y1 JI1.3 JI1.1
nporeccoB. /Jlex/ OIIK-4-V1 JI1.1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1
10.2 | KuHernka reTeporeHHbIX 4 OIIK-1-V1 JI1.3 J11.1 KM7
nporeccoB. /IIp/ OIIK-4-V1 JI1.1J12.2
OIIK-4-B1
OIIK-5-31
OIIK-5-V1
OIIK-5-B1
5. ®OHJ OHEHOYHBbIX MATEPHUAJIOB
5.1. KoHTpoabHBbIe MePONIPUATHS (KOHTPOJIbHAsI patoTa, TeCT, KOJUIOKBHYM, JK3aMeH H T.I), BOMPOCHI IJIs
CaMOCTOSITETbHOM MOATOTOBKH
Kon KonTponbraoe I_EI){(;;?;ZMIZG Bon
KM MeponpHsITHE p POCHI JJIs1 TIOATOTOBKH

KOMITETEHIIM I




KM1

J13 1 PaBHOBecue
XUMHUYECKHX
peaxuui

OIIK-5-31;0I1K-5-
V1;0IIK-5-B1;0IIK
-4-Y1;0I1K-4-
B1;0I0K-1-V1

1. Pacuer 6a30BBIX TEPMOIUHAMHUYECKHX XaPAKTEPUCTUK
XUMHYECKOI peaKiny No TabIuiaM CTaHAAPTHBIX TePMOJUHAMHYECKIX
BEJTIYHH.

2. IMpoBenenne MPHONMKEHHOTO pacyeTa TePMOANHAMUUCCKIX
¢ynkuuit B uaTepBane temmnepatyp T1- T2

3. IIpoBeneHre TOUHOTO pacdeTa yKazaHHBIX
TEpPMOJUHAMUYECKUX BEJIMYMH B MHTEpBae Temneparyp T1- T2.

4. IIpencraBienue pe3ylnbTaToB TEMIIEPATYPHBIX 3aBUCHUMOCTEH
TEPMOJMHAMUYECKUX (DYHKIMI 1715t BceX BapUAHTOB pacdeTa B
rpauIecKoM U TaOIMIHOM BHIAX.

5. Pacuer paBHOBECHBIX COCTAaBOB: YMCJIa MOJEH BCEX BEIIECTB;
MOJIbHBIE JJ0NU, 00BbEMHBIE 1 MacCOBBIE IIPOLIEHTHI B ra30Boii (aze, mpu
3aganHbIX T3 u P ans cnydaes, korga pearupyroT CTeEXMOMETPHUYECKHE
cMecu

a) MCXOJTHBIX BEILECCTB

0) BCeX BEIICCTB.

6. HccnenoBanue Bolpoca 0 HalpaBlIeHUE PEaKIMU NpU
temneparype T3 u P, ecnu B UCXOAHBIM MOMEHT BPEMEHHU B35TO 110
OJHOMY MOJIIO KaXJIOTO UCXOJHOTO BEIECTBA U MO J1Ba MOJISI MPOTYKTa
peakuuu.

7. TepMoauHaMUYeCKU aHANIN3 BBIXOJA PEAKIMU OT JABICHUS
U TeMIIepaTypHl.

8. Pacyer TemnoBoro sddexra OCTHKEHUS COCTOSHUS
paBHOBECHS PEAKIIMOHHBIMH CMECSIMH (TIO T1. 5a 1 50).

9. Pacuer ycnosuit (P u T) mpoTekaHus peaxiiiy, IpH KOTOPBIX
CyMMa MOJIBHBIX J0J1eil ra3000pa3HbIX MPOTYKTOB PEAKIIMU COCTABUT
0,8, mpu yclI0BUH, UTO pearupyeT CTEXMOMETPUUECKas CMECh UCXOJHBIX
BEILIECTB.

KM2

32 Onpenenenne
TeMIepaTyphl
3aMep3aHus
pacTBOpoB

OIIK-5-31;011K-5-
V1;0I1K-5-B1;0IK
-4-V1;0T1K-4-
B1;OlK-1-V1

Onpenenuts TeMIEpaTyphl 3aMEP3aHUS )KUAKUX PACTBOPOB Ha OCHOBE
KOMITOHEHTOB A ¥ B B 3aBucHMOCTH OT coctaBa. Paccuntars
MUHHMMAaJIBbHYIO TEMIIEPATyPy CYIIECTBOBAHUS )KUKOTO pacTBOpa U ero
cocraB. [Ipu pacuere cuuTaTh, YTO B TBEPAOM COCTOSIHUU BEIIECTBA HE
PacTBOPUMEI IPYT B APYyre, XAMHUUECKAX COCAMHEHHUN HET, a s
SKUJIKOTO PacTBOPA CUUTATh:

a) XKunkuil pactBop — HIealbHbIH,

b) Kunxuil pacTBOp — pEryispHBIH C TEIUIOTOH CMEIIECHUs,
yKa3aHHOH B Ta0nuie (MCIONb30BaTh NOJI0KUTENBFHOE 3HAYCHHUE);

c) JKunkuit pacTBOp — perynasipHbIil ¢ TEIJIOTOM CMELICHHUS,
yKa3aHHOH B TabJHIe (MCIIOIB30BATh OTPHIATEIIFHOE 3HAUCHIE);

KM3

KP PactBopsl

OITK-5-31;011K-5-
V1;0I1K-5-B1;0TK
-4-V1;0T1K-4-
B1;OlK-1-V1

OrneHnTe TEMITEpaTypy 3aMep3aHus U TEMIIEPaTypy KUIICHHUS PacTBOPA,
a TaloKe JIaBJIeHNe apa KOMIIOHEHTA HaJl PAaCTBOPOM IIPH TeMIlEpaType
3aMep3aHus pactBopa. Kakue npuOmmKkeHus: HEOOX0AUMO CeTaTh s
ocymiecTBIieHus pacdeToB? Kakue TaOIM4HbIC TaHHBIE HEOOXO0IUMO
B3ATh.




KM4

J13 3 da3oBbie
JHarpaMMbl
JIByXKOMITOHEHTHBIX
CHCTEM

OIIK-5-31;0I1K-5-
V1;0IIK-5-B1;0IIK
-4-Y1;0I1K-4-
B1;0I0K-1-V1

1. O0603Ha4UTh U onucath (ha3pl, MPUCYTCTBYIOIINE HA
JuarpaMme. YKasarhb:

- MaKCUMaJIbHYIO PacTBOPHMOCTH (aT. MM Macc. %)
KOMIIOHEHTOB B TBEP/BIX PACTBOPAX,

- CcTeXHoMeTpuyeckue (GpopMyibl XUMHUUECKUX COSAUHEHUH U
TEMIIEPATYpPhl UX IUIABIECHUS WM PA3JI0KEHHUS.

2. Jlns kaxmoi o0acTH AuarpaMMBl yKa3aTh PaBHOBECHBIC
(assl

3. Onucars Bce IBTEKTUUECKHE U NEPUTEKTUUECKHE
TpEeBpaIIeHIs, YKa3aTh MX TEMIIepaTyphl M COCTAaBHl yHacTBYIOMHX (a3.
4. INocTpouTts KpHUBBIE OXJIAXKICHUS AJISI CHCTEM, OTMEUCHHBIX
CTpeNkaMu Ha auarpamme. OnucaTh MPOLECChl, MPOTEKAIOIINE IPH
oxyaxxaeHnd. Kak MeHseTcst coctaB paBHOBECHBIX (a3 Ipu
OXJIaXIEHUHU CILIaBOB? J[JIsI KaXKJJ0r0 y4acTKa KpUBOH OXJIaXKACHUS
OIIPEAENUTh YUCIIO CTeNeHel CBOOOBI, yKa3aB KaKue KOMIOHEHTHI U
(ha3bl IPHUCYTCTBYIOT.

5. M1 rpamm cmiaBa, cogepskamniero X1 % (aT wim macc.)
MepPBOTO KOMIIOHEHTA, HaXOATCS B paBHOBeCHH Ipu TemrepaType T1.
OnpenenuTts Maccy KaXkJIoro KOMIOHEHTa B KaKIOH dasze.

6. M2 rpamm cmiaBa, cofepkauiero X2 % (aT wiM macc.)
BTOPOTO KOMITOHEHTa, HAXOAATCS B PaBHOBECHH TP TeMmepartype T2.
OmnpenenuTts Kakoi KOMIIOHEHT U B KAKOM KOJIMUECTBE HEOOXO MO
N00aBUTB, YTOOBI CHCTEMA TIepellIa B 0MHO(pA3HOE )KUAKOE COCTOSHHE
IIpH TOH JKe TeMIiepaTrype.

KMS5

J3 4 Kuneruka
TOMOTE€HHBIX
XUMUYECKHX
peaxuuii

OITK-5-31;011K-5-
V1;0I1K-5-B1;0IK
-4-V1;0T1K-4-
B1;OlK-1-V1

1. OreHNTs 3HaYEHHE TIOPSAAKA PEaKIIM METOIAMH BPEMEHH
HOYIPEBPALIeHHUS U 10 CKOpOCTH peakiuu (Metoq Bant-T'odda).

2. IoaTBepaAnTh MOPSIAOK PEAKIMU U ONPENEIUTh 3HAUCHUS
KOHCTaHT ckopocTH nipu Temneparypax T1, T2, T3 no Buny
KOHIIEHTPAI[OHHO-BPEMEHHBIX 3aBUCUMOCTEH. [ BBIOpaHHOTO
HOpPSAIKA PEaKIUU IPOBECTH aHATUTUYECKU pacueT KOHCTaHThI
CKOPOCTH, MCIIOJIb3Ysl Bce TOUKU. CpaBHUTH PE3yNIbTaThl IPaUIecKoro
¥ aHAIUTUYECKOTO CIIOCO0a.

3. Omnpenenuts 3HAYEHHUS IapaMETPOB YpaBHEHUs] AppeHHyca.
4. Jnsa Temneparypsl T4= T3+10 u xonuentpaunu C0=2*C0
(T3) paccunTaTh BpeMsI MOITYIPEBPAIICHHUS U CKOPOCTh PEAKINH B
MoMeHT Bpemenu 2*delta t (T3).

KM6

KP Onexrpoxumust

OIIK-5-31;0I1K-5-
VY1;0IIK-5-B1;0IIK
-4-Y'1;0I1K-4-
B1;0IIK-1-V1

JI71s1 cUIIbHOTO AJIEKTPOJINTA OLIEHUTH PACCTOSHUE, HA KOTOPOE
MIEPEMEIIAIOTCS NOHBI B M0JI€ 33JaHHON HAIPSKEHHOCTH.

J1st ¢1aboT0 AIIEKTPOIUTA OLCHUTH HIICKTPOIPOBOTHOCTE, MO TaHHBIM
0 KOHCTAHTE JUCCOLUAIMH.

KM7

Tect "xuHeTHKA

OIIK-5-31;0I1K-5-

1. IlocTpoeHNe KUHETUYECKUX MOJEIEH U OIpEeeICHIE

MHOT'OCTAUMHBIX V1;0IIK-5-B1;0IIK | KOHTpOJIUPYIOIIUX CTaIHHA.
rporeccon” -4-Y'1;0IIK-4- 2. 3anuch KWMHETHYECKUX YPaBHEHUH MHOTOCTaIMAHBIX TIPOIECCOB.
B1;0IIK-1-Y1 3. 3anuch ypaBHEHHH I MacCoIepeHoca.
5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 JucnuiinHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepart, JIP, IIP u 1.11.)
Kox Hasparue IIposepsiemble
WHIUKATOPBI Copepxanue paboTb
paboTsl paboTsl N
KOMTICTCHIUH
P1 Tepmoxumus OIIK-5-31;0I1K-5- | Onpenenuts TEMIOTY paCTBOPEHUS/TEILUIOTY peaKUH HEHTpaTH3aun
JlabopaTopHast VY 1;0IIK-5-B1;OI1K | ans Xopolio pacTBOpUMO# conu (HEUTpaln3alun CHIIBHOM KACIOTHI
pabora 1, 2 -4-Y1;0I1K-4- CHJIBHBIM OCHOBaHHEM) C TIOMOIIBIO KaJIOpUMETpa.
Omnpenenenue B1;0IIK-1-Y1
TEIJIOTHI
pacTBOpeHuUs
XOPOIIO
pacTBOPUMBIX cOJIeH
Ormpenenenue
TETIIIOTEI
HeUTpanu3auu
CUJIBHOM KMCIIOTBI
CHJIBHBIM

OCHOBaHHUECM




P2 Xumuueckoe OIIK-5-31;0I1K-5- | OkcrepuMEHTaIbHO ONPEIeTHTh KOHCTAaHTY PABHOBECHS] XUMUIECKOH
paBHOBecue: V1;0I1K-5-B1;0I1K | peakituu mpoTekaroleit B pactBope (k03hGHUIIHEHT pacrpeaeacHus
Onpenenenue -4-Y1;0I1K-4- MaJIOpaCTOPUMON IPUMECH MEXKY ABYMS HECMEIIUBAIOIIUMUCS
KOHCTAHTBI B1;0I0K-1-V1 PaCTBOPHUTEIISIMH).
paBHOBecHUs
TOMOTI'€HHOH
peakunu
Omnpexnenenue
KOHCTaHTBI
pacrpenencHus
MaJIOpacTBOPUMOMI
npumec (3akoH
pacrpeneneHust)

P3 Onpenenenue OIIK-5-31;0IIK-5- | Mcnonb3ys METOJ] MMKHOMETPUYECKOIO B3BEIIMBAHUS OIIPEIEIUTh
MapIUAIBHBIX V1;0IIK-5-B1;0IIK | mIoTHOCTH pacTBOPOB U MapIaIbHBIE MOJIBHBIE 00BEMBI KOMITOHCHTOB
MOJIBHBIX 00BEMOB -4-Y1;0I1K-4- pacTBopa coliu B BOJE.

KOMIIOHEHTOB B1;0IIK-1-V1
pacTtBOpa

P4 Onpenenenue OIIK-5-31;0IIK-5- | OkcnepuMeHTaIbHO IIPOBEPUTH BHITIOIHEHHUE 3aKOHA TOHUKEHUS
MOJIEKYJISIPHOI Y 1;0IIK-5-B1;OIIK | remmeparypsl 3aMep3aHUs U pacCUUTATh MOJEKYISIPHYIO Maccy
MAacChI -4-Y'1;0I1K-4- PACTBOPEHHOTO BEILIECTBA.
pacTBOPEHHOTO B1;0IIK-1-YV1
BEII[ECTBA 110
MOHIDKEHUIO
TEMIEPATypBl
3aMep3aHus

P5 DOA30BLIE OIIK-5-31;0I0K-5- | ITocTpouts ha3oByro AuarpaMmy AByXKOMIIOHEHTHBIX CHCTEM Ha
JAUATPAMMBI V1;0IIK-5-B1;0IIK |ocHOBe mOCTpOEHHS KPUBBIX OXJIaXKACHUs. DKCIIepUMeHTanbHas paboTa
COCTOSAHUA -4-Y'1;0I1K-4- MOJIEJIPYET CUCTEMY 3BTEKTHUYECKOTO THIIA, @ KOMITBIOTEpHAsI-
JABYXKOMIIOHEH ([B1;0IIK-1-Y1 CIIOKHYIO (ha30BYIO JHATPaMMY.

THBIX CUCTEM
(3KCTIepUMEHTaIbHA
L ¥ MOJICITbHAN )

P6 Onpenenenue OIIK-5-31;0IIK-5- | OkcnepuMeHTaIbHO ONPEAEIUTh 3HaUeHUS yAETbHOM
CTENECHU U V1;0IIK-5-B1;0IIK | 31eKTponpoBOAHOCTH KUAKOTO IEKTPOIIUTA U PACCIUTATH 3HAUCHHUS
KOHCTaHTBI -4-Y1;0I1K-4- CTENEHH U KOHCTaHThI AUCCOLUAINY B IIUPOKOM JHANa30He
JIMCCOLIMALIAN B1;0IIK-1-V1 KOHIICHTPALIUH.
ciaboro
JNIEKTPOIHUTA
METOJIOM U3MEPEHUS
AIIEKTPOIIPOBOTHOCT
u

P7 Omnpenenenne uucna | OIIK-5-31;0I1K-5- | Mcmonb3ys MeTO IBIKYLIEHCS TPaHUIIBI ONIPEIETUTh COOTHOIICHNE
IepeHoca noHa VY 1;0IIK-5-B1;0I0K | Mexay NOJBHKHOCTIMH KATHOHOB B BOJHOM PAacTBOpPE Ha MpUMepe
BOAOPOJA B -4-Y1;0I1K-4- mapsl BOJXOPO/KaIMHH
pacTBOpe COJITHOM B1;0IIK-1-Y1
KHCJIOTBI IO METOY
JIBIDKYILIEHCS
TPaHHUIIBI

P8 TepmoanHamuka OIIK-5-31;0I1K-5- OCBOUTH METOUKY ONPEICIICHUS DIIEKTPOIBUKYILEH CHITBI
rajbBaHUYECKHX V1;0IIK-5-B1;OIIK |ranpBaHUYECKHUX 3JIEMEHTOB U OMpeAenuTs 3aBucumoctsb D/1C ot
3JIEMEHTOB! -4-B1;0IIK-4- KOHLICHTPALIMU/TIPOU3BEICHHE PACTBOPUMOCTH MAJIOPACTBOPUMOHN COJH
Orpenenenue V1;0IIK-1-Y1
JIIEKTPOABIKYIITHX
CHJI TalTbBAHUUECKUX
3IIEMEHTOB
Orpenenenue
MIPOU3BEICHUS
pPacTBOPUMOCTHU
MaJIOpacTBOPUMOMN

COJIH B BOJIE




P9 Kuneruka OIIK-5-31;0I0K-5- | Onpenenuts KOHCTAaHTY CKOPOCTH XMUMHUECKON peakiuy pa3IoKeHHs

TOMOTEHHBIX VY 1;0IIK-5-B1;0I0K |caxapo3sl B BOJIE METOIOM M3MEPEHUS BPAIICHUS YIJia MOJISPU3AIUT
XUMHUYECKUX -4-Y1;0I1K-4- Onpenenurs 3aBUCUMOCTb KOHCTAHTBI CKOPOCTU T'OMOTE€HHOM
peaxuuii B1;0I0K-1-V1 XUMHYECKON PeaKLUU OT TEMIIEPATYpPhl U paCCUUTATh 1apaMETPhbl
Omnpenenenue appEeHNyCOBCKOM 3aBUCUMOCTH.

KOHCTaHTBI CKOPOCTH

XUMHUYECKOU

peakuuu

Ornpenenenue

KOHCTAHTBI CKOPOCTH
Y TIapaMeTpoB
TeMIepaTypHOI
3aBUCUMOCTHU
XUMHUYECKOU
peaxuun
(KOMITBIOTEpHAS )

P10 Orpenenenue OIIK-5-31;0TIK-5- | TTony4uTh KOHIIEHTPAIIMOHHBIA PO sl 33 JaHHOM Mapbl METAJIIOB
I1apaMeTpoB V1;0IIK-5-B1;0IIK | monbupas mapaMeTpsl TeMIIepaTypHO-BPEMEHHBIX PEKUMOB OTXKHTA U
nuddyznn -4-Y'1;0I1K-4- onpenenuTs ko3ddunuent quddy3un npu 3aJaHHBIX YCIOBUIX
(KOMITBIOTEpHAS ) B1;0IIK-1-V1

5.3. OueHo4HbIe MaTePUAJIbI, HCIOJIb3yeMble /IS IK3aMeHa (onucanue OUJIeTOB, TECTOB U T.IL.)

®dusngeckas XuMus 4.1

1. Ipu 1850 [JC mns peaxium 2C(TB)+S2 =2CS craHIapTHBIC H3MEHEHHS SHTAIBIINN U SHTPONHHU paBHEI 414348 JIx n
176,1 JIx/K cootBercTBeHHO. PaccunraiiTe paBHOBECHBIH COCTaB ra30Boii (ha3el oOpasyromieticst mpu nasnenun 0,5 atM, ecian
pearupyet 10 moinb rpadura, 2 mons cepbl v 1 monb CS. Kak u3MeHSTCS OTBET, €ciu: Y BETHUUUTD TEMIIEpaTypy? Y BETUUUTD
nasienue? Jlo6aBuTh B cucreMy azoT?

2. IMTpu 700 [IC u naBnenuu 2 atMmocteps! nportekaer peakuust C (rp) +CO2=2CO. [1G0=172000-177,5T Paccuuraiite
PaBHOBECHBII COCTaB ra30Boi (ha3bl. UTo Mpou30iiaeT, eciu B cucTeMy J00aBUTh OKCHJ MapraHIia, €CIM U3BECTHO, YTO IJIs
peakunu Mns+1/202=MnOs [1G0=-385200+74T, a gt CO+1/202=CO2 [1G0=-282700+87T

3. O003Ha4NTh U OmMHUCaTh BO3MOXKHEIE (a3bl B cucteme Ag-Er. Jlmst xaxmoi obnactu $a3oBoi AnarpaMMbl yKa3aTbh
paBHOBecHBIE (pa3bl. YKa3aTh COCTaBbI PABHOBECHBIX (pa3 Ams CIIaBoB, copepxammux 5 at.% Er mpu 1000, 800, 795, 600 [1C u ¢ 50
aT.% Ag npu 932 [1C. BrinonHsercs 1 3aKOH NOHM)KEHUSI TeMIIepaTyphl 3aMep3aHus Ul paciuiaBoB Ha ocHoBe Er? Onenute
TEIUIOTY T1aBieHus Er.

4. Kak 3aBucuT paBHOBECHasI KOHIIEHTpaNUs KACIopona B pacruiase xkenesa ¢ 0,12 % Ce oT mapuuanbHOTO JaBISHUS
kuciopoza B razoBoit ¢aze npu 1650 [C . [Ipu ka-kom nasienuu kuciopona CeO2 He oOpa3zyercs.
5. Kaxkoif raspBaHHUECKHII 3IEMEHT HEOOXOANMO COCTaBHTb, IS OIIPEICNICHNsI aKTHBHOCTH Zn B cruiaBe Zn-Cu B

3aBHCUMOCTH OT COCTaBa CILIaBa Ipu KoMHaTHOU Temneparype? Ouenure 9/]C cocTaBneHHoro Bamu anemeHTa, €Clii aKTHBHOCTb
Zn coctasur 0,8. Kak 1o noigyueHHbIM JaHHBIM PACCUUTATh AKTUBHOCTH Meau? UTo BBIOpaHO 3a CTaHAAPTHOE COCTOsIHHUE?

dusnyeckas XUMHUS 4.2
DK3aMeH:

1. B pactBOpe 01HOOCHOBHOH KuCIOTHI ¢ koHUEeHTpauuei 0,001M skBUBalieHTHasl 3JIEKTPO-IPOBOAHOCTL paBHa 32 OM-
lem2/r-3kB. UeMy paBeH TOK B MJICKTPOIUTHUYECKOI ST9eiiKe ¢ IIO0Ma-IbI0 JIEKTPOAOB 2X2 CM2, PaCIIOIOKEHHBIX Ha PaCCTOSTHUU
0,5 cM npu Hanpspxenuu 0,5B, ecu B Hee 3aJIMTH pacTBOP KUCIOTHI ¢ KoHIeHTpanueit 10-2 M. Ha kakoe paccTosiHue mepemMecTsTes
no-Hbl 3a 10 cexyHz B 3Toi suelike? [ToABIMKHOCTH KaTHOHA ¥ aHHOHA paBHbI 305 1 15 OM-1cM2/r-9KB.

2. ITpu Temneparype 10 [1C Bpems npeBpaiieHus 75 % HCXOAHOIO BEILECTBA PEAKIMU YMEHBIIWIOCH C 2 9acoB 10 30
MHHYT IPU YBEIMUCHUH UCXOJHON KOHLIEHTpaImu ¢ 2.5 10 5 mons/M3. DHeprus akruBanun peakuun 50 kJ[x/Mons. Onpenenute
CKOPOCTh peakiuu npu TeMm-niepatype 20 [1C npu koHueHnTparmu 0,3 MOJIb/JI.

3. B cucteme mpotekaror nBe peakumu: odparmmas peakuns A+B = AB (1) u HeoOpaTumas peakuus 2AA2 (2).
3anumuTe CHCTEMY KHHETHIECKUX YPaBHEHHH, ONMMCHIBAIOIINX 3BOJIOIMIO CHCTEMBI B 00IIIEM CIIydae, BEIPa3uB KOHIICHTPAIINH
BCEX BELIECTB Yepe3 KOHLEHTpaluo BemecTB A U B. BeiBecTu 3aBucuMOCTh KOHLIEHTpauu AB Ha HayaJlbHOM 3Taine, eciy AJis
peakiuu (1) KOHCTaHTa CKOPOCTH MPSIMO# U 0OpaTHOM peakiuu paBHbI 0,1 (Monb/n)-1cex-1 u 0,05 cex-1. Jlnst peaxium (2)
KoHcTaHTa ckopocTtr paBHa 0,001 (Mons/m)-1cex-1 HavanpHas koHmeHTparms Be-mecTB A pasHa 10 mons/M3, a B —1 mons/n. o
KaKOT0 MOMEHTA CIIPaBE/IUBHI CAENAaHHbIE IPE-MONI0KEHHUS IIPU BEIBOJE 3aBUCHMOCTH.

4. B cocyn oobemom 0,01 M3 moMecTuiIH MIACTHHY Maccoi 12 T mrotHoro rpadura (MioT-HocTh 2,1 r/cM3) u TonmmHoM 1
MM 1pu Temmeparype 1000 C. Kak MenstieTcst Macca rpadura co BpeMeHeM, eCITi MPOIyKToM peakinu seisercs CO, a B HCXOTHBIH
MOMEHT B Ta30BOH (pa3e ObUT KHCIOPOJ ¢ MapIHaIbHEIM JaBlieHreM | atM. ['opeHne cuuTaTth peakiyel IepBoro mopsaKa mo
KHCJIOPOJY.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

Mertomka OLIEHKA OCBOSCHMS TUCHMILINHEI «PU3nueckass XuMus 4. 1»

MaxkcumainsHoe uncio 6amioB: 100 6amioB (Ox3amen: 40 6annoB; [Ipakrndeckue 3anstust: 40 6amos; JlabopatopHsie 3ansaThs: 20
0amioB).

O1eHKa «OTIIMYHOY» CTaBUTCS, €CNIU CTyIEeHT HaOpai 85 u Gonee 6amos,;

OI11eHKa «XOPOIIO» CTABUTCS, €CIHU CTYAEHT HaOpan 70 u 6onee 6amioB, HO MeHee 85;

O1eHKa «YIOBIETBOPUTEIHHO» CTABUTCSA, €CIH CTYNIeHT HaOpan 50 u 6osee 6annos, Ho MeHee 70;

OreHKa «HEYTOBICTBOPUTEIBHOY» CTABUTCS, €CIH CTYACHT HaOpan MeHee 50 6aios.

ITpaBuna ydera 6ayuIoB 3a MPAKTHYCCKUC 3aHSATHS
dusnueckas xumus 4.1.

. Jomarinee 3amanne «XMMHUYECKOE paBHOBECHE» - MakcuMaibHO 12 6amnos /13

. [TrceMeHHas 3aIUTa JOMAIIHEro 3aJaHus « XUMHUYECKOe PaBHOBECHE» MaKCHMaNbHO 6 OamioB; Ecmu npu 3amuTe
CTYIEHT He HaOpasl H1 ofHOTO Oajuta, ¢ ero 0ayuioB CHUMaeTcs 2 Gasa.

. Jomanraee 3aganne «PacTBopb» MakcumanbHO 4 Gamuia

. KonTponbHas paborta «PacTBopbl» MakcuMaiabHO 6 0alioB;

. Jomantaee 3aganmne «@Da30Bble paBHOBECHSI» MAaKCHMaIbHO 8 OalioB.

. 3ammra momamnHero 3amanus «®Da3zoBble paBHOBecHs» - 4 Oamta. Ecnmu mpw 3ammre CTy-IeHT He HaOpanx HU OIHOTO Oana,

¢ ero 6amnoB cHUMaeTcs 2 Oasia.

JomanrHee 3a1aHue cIaeTcs B 3apaHee 0OBSIBICHHBIC CPOKH. MoJKeT OBITh UCIIPABIICHO, IOCIIE IPOBEPKH U YKa3aHUs 3aMedyaHuil 1
pas, TIpH YCIIOBUH C1a4i pabOTHI B CPOK.

3amuTa JOMAIIHUX 33aJaHUH TPOBOJUTCS MPU YCIOBHH, YTO CTYACHT CHall €r0 B CPOK U BHINOJI-HUII €70 HE MEHee, ueM Ha 75 %.
IIpu cnaye I3 BHE YCTaHOBJIEHHBIX CPOKOB, TO MaKCHMaJIbHAasI OLICHKa cocTaBisieT 75% oT obuie-ro yncna 6auioB u 3ammra J3 He
poBOIUTCS. Pe3ympTaT 00BSBISCTCS B KOHIIE CEMECTPa JISKTO-POM TIepesT IK3aMEHOM.

Kontpomsaas paboTta mpoBOaSTCSA BO BpeMsl MPAKTHIECKUX (J1a00PaTOPHBIX) 3aHATHIT M MOTYT OBITh IIEpEeNUCaHH! 1 pa3 B TeueHHe
cemectpa. CpoKd ¥ MOPSIOK MEPEIUCHIBAHIS OOBSBIIOTCS MPENOaBaTeNeM, BEAYIMM MPAKTUICCKUE 3aHITH, TI0 COTIACOBAHUIO
¢ nekropoM motoka. [Ipu mepenuceiBannu KP MakcumainbpHOE Yucio 6auioB yMeHbInaercs Ha 2. OcTanbHble 0aabl yMEHB-IITAIOTCS
MPONTOPIIMOHANBHO.

[IpaBua ydera 6aioB 3a 1abopaTOpHBIE 3aHATHS:

BrlnosiHeHHE U pacyeT J1abopaTopHOi paboThl — MaKCHMATBbHO 3 6aynta. 3ariuTa JabopaTopHoi paboThI- MaKCHMaNIbHO 2 Oasia.
Htoro makcumansHO 5 6ayutor/padoty. [Ipu HeoOX0qMMOCTH MOYKHO TIepeeNnaTh B COTJIACOBAaHHBIE C ITPEoAaBaTesieM CpOKH 1 pas.

Bce 6anpl cyMMUpYIOTCSI K KOHITY ceMecTpa U (PUKCUPYIOTCS €3 TOCIEAYIOIIX UCIIPABICHUH.

Mertonanka OIEHKI OCBOCHHS TUCIUIUIHHEI « DH3ndeckast XUMHUS 9.2

MaxkcumanbsHoe unciio 6amwioB: 100 6amnos (Ox3amen: 40 6annos; [Ipakrudeckue 3austus: 30 6amwios; JlabopaTopusie 3ausaTus: 30
6aJsioB).

O1eHKa «OTIIMYHO» CTABUTCS, €CITH CTYACHT Habpan 85 u Goiee 6asos;

O1eHKa «XOpOIIOY» CTABUTCS, €CIH CTyAeHT Habpan 70 u Gonee 6amios, HO MeHee 85;

O1eHKa «YIOBIETBOPUTEILHO» CTaBUTCA, €CNU CTyAeHT HaOpaiu 50 u 6onee 6amioB, HO meHee 70;
O1eHKa «HEYTOBICTBOPUTEIBHOY CTABUTCS, SCIIH CTYACHT HaOpan MeHee 50 6auioB.

IMpaBuia yaera GayuIoB 3a MPAKTHIECKUE 3aHITH:

Kontpomsras padora «I['ansBannka. SIBIeHUS IEpeHOCA» MAKCUMAIBHO 6 0ajoB;

Homanrnee 3ananne «@opmabpHas KHHETHKA) MAaKCUMAabHO 12 6aiios;

Komnoksuym (3ammuta /13) «KuHeTHKa» MakCHMaIBHO 6 6allIoB;

Kontpomsras pabora «PopMansHas KWHETHKA» MAKCUMAIBHO § 0aJlIoB.

JlomairHee 3a/1aHue caeTCsl B 3apaHee OOBSBICHHBIC CPOKH. MOJKET OBITh NCIIPABIIEHO, OCIE YKa3aHus 3aMedaHuid 1 pa3. Cpoku
C/1aud MCIPaBICHUH OOBSBISIOTCS IPEToaBaTeNeM, BeAy-IINM IPAKTHISCKIE 3aHATHS, 10 COTJIACOBAHHIO C JIEKTOPOM ITOTOKA.
3amuTa /I3 npoXoAuT B BHIE MHCHMEHHOTO OMPOCa HA KOHCYIBTAIIMN B IPoBOAUTCS | pa3. CpoKH yCTaHABIMBAIOTCS
HperofaBaTeneM, BeAYyIHM IPAKTHYECKUE 3aHATHSL, 110 COTNIACOBAHHMIO C JIEKTOPOM ITOTOKa 1ocie caauu J13.

KoHTposbpHEIE pabOTHI TPOBOISATCS BO BPeMsI MPAKTHIECKUX 3aHATHI M MOTYT OBITH TIepenucansl 1 pa3 B TedeHHe cemectpa. Cpoxu
1 TIOPSIIOK ITEePETHCHIBAHUS 00BSBIIOTCS IIPETIoIaBaTeIeM, BEIYIINM IPaKTHIECKHIE 3aHATHS, II0 COTTACOBAHMIO C JIEKTOPOM
notoka. [Ipu nepenucsiBannu KP makcuMansHOe 9nciio 6amioB yMeHblnaercs Ha 2. OcranbHble 0allbl YMEHbBIIAI0TCSA IIPOHOp-
IIUOHAJIBHO.

IMpaBuia ygera 6aymios 3a 1abopaToOpHBIE 3aHATHS:

JlabopaTopHBbIe pabOTHL: BRIIONHEHNE PaboTh! 2 O6amna. Pacder paboTsr 2 6amna. 3amura paboTs! -2 6amna. toro 6 6anos 3a
paboty. 3amura J1abopaTOpHOH pabOThI TPOBOAMUTCS OJIUH Pa3.

6. YHAEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENN 3ariaBue Bubnmnoreka H3nmarenbCcTBO, TON




ABTOpBI, COCTaBUTENN 3armaBue Bubnnoreka W3nparenbcTBO, TOL
JIT.1 | KyxoBunxuii A. A., dusnueckast XuMust: Y4eOHUK Bbubmuoreka MUCuC M.: Metamnyprus, 1987
IIBapiman JI. A. JUISL CTy[. METAJLITYpr. CIIEL.
BY30B
JI1.2 | Aanpees JI. A, Omsnueckas xumust (N 2761): DJekTpoHHas OUOIHOoTEKa M.: [MHCuC], 2016
Boxmrreiin b. C., 11a0. IPaKTHKyM
Hosuxosa E. A., np.
6.1.2. JlonoHUTeEILHAS JIMTEPaTYpa
ABTODBI, COCTaBUTENN 3armaBue Bubnuoreka W3nparenbcTBO, TOL
JI2.1 | Kyxosuukuii A. A, Kparkuii kypc ¢puzmaeckoit Bbubmnorexa MUCuC M.: Merannyprus, 1979
IIBapuman JI. A. XUMHU: YIeOHUK JUIS
METAJLTYPT. CIIel. BY30B
JI2.2 | Ilonomapesa K. C., CoOopHuK 331249 10 pusndeckoii | budmuoreka MUCuC M.: Uzn-Bo MUCuC, 2007
I'yrma B. T, XUMHH: yae0. mocobue s
Huxonbcxuii I'. C. CTYI. By30B, 00y4. IO HAfp.
'Metamnyprust' u 'Ous.
MaTtepuaioBeeHue'
JI2.3 | boxureiin b. C., dusnuecKas XuMus: OnexrpoHHast OMOIMOTEKA M.: U3n-Bo MUCuC, 2012
Mennenes M. U., TEPMOJMHAMUKA U KUHETHKA:
IToxsuches 1O. B. Y4eOHHK
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENU 3arinaBue Bubnuorexa W3narenbcTBO, O
JI3.1 |Mengenes M. U., ®du3nueckas XxuMus: 1a0. Bubmuorexka MUCuC M.: Yueba, 1997
Pomun A. O., npakTukym st 9BM
Bboxmreiin b. C.
JI3.2 |ActaxoB M. B., Meroauueckue ykazaHust Jist Bubmuoreka MUCuC M.: Vueba, 1985
Tomunuu U. A., BBITIOJIHEHHUS IOMAIITHUX
3aiines A. K. 3a/IaHUH TI0 KypCy
'dusnueckas XUMHS' I
CTYIIEHTOB
crrerr.0401,0402,0404,0407,040
5
JI3.3 | Ansixtuna U. B., ®dusnyeckas xumus: Pasj.: Bubiroreka MUCuC M.: Vueba, 2001
Mamortuna I'. JI., Tepmoaunamuka: Mero.
Ponmun A. O. YKa3aHHS CTYH. BCEX CIIeIl. JUIst
MOJITOTOBKH K PEUTHHTOBOMY
TECTUPOBAHUIO
6.3 Ilepeuenb MpPOrpaMMHOro odecnevdeHust
II.1 du3nyeckas XUMHUs
6.4. IlepeueHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenne OcHanienne
JTro6oit kopriyc | YueOHast aynuTopusi A TMPOBENCHUS | 9KpaH, MPOEKTOp, JO0CKA, KOMIUIEKT y4deOHoi mebenu Ha 30

KomnbrorepHslii K1acce

MMPAKTUYICCKUX 3aHATHI:

MOCaJI0YHBIX MECT, MEPCOHAIbHBIE KOMIIBIOTEPBI, NOCTYI K
OUOC yuuepcureta LMS Canvas, IHIIEH3HOHHBIE
nporpammbl MS Teams, MS Office

A-223a

VYuebHas ayguTopus

3 MoHHTOpa, 3 CHUCTEMHBIX OJIOKAa, JOCKa METaJlIo-
KepaMHuuecKas, caxapumerp, ¢doromeTp, BECHI
aHamuTHYeckhe, Habop JnabopaTtopHeii  "OmnpenencHue

IIOEPXHOCTHOTO HATSKEHUsI pacTBOpoB”, m3meputens E7-
13, UCTOYHMK TOCTOSHHOTO TOKa, HIEHKEp OpOUTANbHBIA 2

mMT., TpUHTEp, HaOop JaboparopHblii "OmnpeaencHue
SHTaIbNUN", Habop ab0paTOPHBII "3aBUCUMOCTb
QNIEKTPOABIKYImeH cuimsl D", Habop mabopaTopHBIHA
"CKOpOCTh ~MHIpAlliK HOHOB", Ha0Op J1aOOPATOPHBIM

"U3mepenue BszkocTH", HaOOp JadopatopHbli "KuHeTnka
HWHBEPCUH'", TCH3UOMETp 2 IIT., KOMIUIEKT y4eOHo Mebenn




JIro6oit xopiryc VYueOHas ayauTOpus U1 TIPOBENCHUS | JOCKa, KOMIDIEKT yaeOHOiT MebGenmn Ha 30 moca0YHbIX MECT
Y4ebHast ayTuTOpHS 3aHATUH JICKIMOHHOTO THIIA W/WIN JUIS
MIPOBEECHHS TPAKTUYECKUX 3aHITHH:

Jlro6oit Kopryc | YueOHass ayauTopus JUIsL TPOBEACHUS | KOMIUIEKT ydeOHOW Mebenu n0 36 MecT [t 00ydarommxcs,
MynsTUMeUiHAS 3aHATUI JICKIMOHHOTO THIIA W/WIK Ul | MyAbTUMEAUNHHOE  00OpYIOBaHHE, MATrHHUTHO-MapKepHas
MIPOBEACHHUS IIPAKTHICCKUX 3aHITHIA: JocKka, pabouee Mecto mperonmaBartens, I1IKc moctymom K

UTC «Uuteprer», DMOC yHuBepcuTeTa 4Yepe3 JUYHBIN
xabuner Ha miatgopme LMS Canvas, IUIEH3HOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus

8. METOANYECKHUE YKA3AHUSA 1JIS1 OBYYAIOIINXCA

N3yyaemas qUCUMITIIMHA COJEPKUT MaTepral, HeOOXOAUMBIH JIs OJTydeHUS LEIBHOTO MPEACTaBICHHS O CII0C00ax OIMMCaHUs
[IPEBPALICHUI B BEILIECTBAX.

ITpaBuio OIEHKM ypOBHS OCBOEHHS MaTepHaia TPeOYIOT OT CTYACHTOB HE TOJIBKO ITOCTOSHHOM CaMOCTOSITENBHOI
paboThI, HO U CBOEBPEMEHHOI'O U KOPPEKTHOTO BBIMOIHEHUS! KOHTPOIBHBIX MEPOIPHATHH.
CTyneHTsl, IPOIyCKaIONHe 1a00paTOpHbIE 3aHATHS, HE CBOEBPEMEHHO CIAIOIIHE JOMAIIHHE 3a1aHNUs, MM HEOPEKHO
BBITIOJTHSIOIINE PACUETHO - TpahUUecKie 3alaHNsl He MOTYT PACCUUTHIBATH HA BEICOKYIO OIEHKy. HecrrocoOHOCT
IPOJEMOHCTPUPOBATH YPOBEHB IPUOOPETAEMBIX KOMIIETEHIINH, B TOM YHCIIE IO TOCTAHOBKE U peanu3auu (pU3NKo-XHMHUUECKIX
9KCIIEPUMEHTOB, BBINOJIHCHUS PACYETOB PA3IMYHOIO YPOBHS CIIOXKHOCTH, TPAMOTHOTO ¥ CBOEBPEMEHHOTO 0(OPMIICHHS PE3YIbTaTOB
pacuyeToB MIPUBOIUT K HU3KUM OLIEHKaM.

KoncynpTaum mpoBOASTCS €XEHEISIbHO,IJII CBOCBPEMEHHOTO BBISBICHUS METOIUYCCKIX OIIMOOK IPH H3JI0KCHUH
MaTepuana, OCYyIIECTBICHHUS pealbHON 0OpaTHOM CBSI3M.




