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1. HEJIX OCBOEHUA

1.1

dusnueckas xumus 4.1

1.2

O3HAKOMHTH C OCHOBHBIMHU 3aKOHAMU U NOHATUAMHU TCPMOANHAMHUKHA, NPUMCHCHHUIO TCPMOANHAMHUYCCKOI'O IOAXO0Aa K
OIMMMCAaHUIO COCTOAHHNSA PABHOBECHA U K OMMCAHUIO ITPOIIECCOB (1)8.30BBIX 1 XUMHYCCKHUX HpeBpameHm‘/'I.

1.3 | 3agaun JUCLUIUINHBL:

1.4 | OBnazers:

1.5 |- cmocoboM pacuera XHUMHYECKIX PaBHOBECHIT

1.6 | - onpeneneHreM HapaBIeHHs CAMOIIPOM3BONIBHBIX MPOLIECCOB

1.7 | - onpeneneHreM mapyuaNbHbIE MONBHBIC BETMYNHEI B paCTBOPaxX

1.8 | - BBIMOJTHEHHEM PACUETOB PAaBHOBECHI! B pacTBOpax

1.9 | - BeImonHEeHNEM aHaIM3a (a30BBIX PABHOBECHH HAa OCHOBE (ha30BBIX AUATPAMM
1.10 | - MeTOTaM¥ SKCIIEPUMEHTAIBEHOTO ONPEEIeHUS (PH3UKO-XUMHIECKIX BEITMINH
1.11 | Pusnueckast Xumust 4.2

1.12

]_ICJ'IB " 3aJ]a4i JUCHUIIIIMHBI

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

Bagaun

1.15

OBnaneTs:

1.16

- crmoco0OM pacyera CKOpOCTEHl IpoIeccoB

1.17

- CII0COOOM OIIpe/ieNICHNs] KHHETUIECKUX apaMeTpoB CKOPOCTEeH XMMUYECKUX PEaKIuif, MaccomepeHoca u
3JIEKTPOIIEPEHOCA B TOMOI'€HHBIX ¥ T€TEPOr€HHBIX CUCTEMAX.

1.18 | - MeTogaMu ONMCaHUS KHHETUIECKUX 3aKOHOMEPHOCTEN
2. MECTO B CTPYKTYPE OBPA30BATEJbHOM ITPOT'PAMMBI
Box OIT: b1.0
2.1 TpeboBanus K l'[pe)IBa]PI/lTe.]'ILHOﬁ NOAroTOBKe 00y4alolerocs:

2.1.1 |Hudopmaruxa

2.1.2 | Xumus

2.1.3 | VmxeHepHas ¥ KOMIBIOTEpHAs rpaduka

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

2.2.1 |be3onacHOCTb KU3HEAEATEIbHOCTH

2.2.2  |MarepuanoBeJeHue MOIYIPOBOAHUKOB U JUIEKTPUKOB

2.2.3 | Merponorus, CTaHIapTH3AIM U TEXHHIECKHE U3MEPEHHS B MAaTHUTOAIEKTPOHUKE

2.2.4 | Merposorus, CTaHIAPTH3AIMS U TEXHIICCKAE N3MEPEHUS B ITOIYIIPOBOIHUKOBOI JICKTPOHUKE
2.2.5 |Crartuctuyeckas pusnka

2.2.6 | ®u3uka KOHACHCUPOBAHHOTO COCTOSHUS

2.2.7 | ®usnveckue CBOWCTBA KPUCTAIIIOB

2.2.8 | DnexkrpoHHKa

2.2.9 | bumnonspHbie TOIYNPOBOIHUKOBBIE PUOOPHI

2.2.10 | KBaHTOBas U onTHYECKasl FNEKTPOHUKA

2.2.11 |Hayuyno-uccnenoBatenbckas padbora

2.2.12 |HayuHo-uccnenoBaTensckas padora

2.2.13 |IIpou3BOoACTBEHHAs MPAKTHKA MO IMOIYICHUIO MPOGECCHOHANBHBIX YMEHHN U OIBITa IPO(ECCHOHATBHON NS TeTbHOCTI
2.2.14 |IIpom3BOACTBEHHAs MPAKTHKA MO IOIYICHUIO MPO(HECCHOHANBHBIX YMEHHN U OIBITa IPO(ECCHOHATBHON IS TEIFHOCTH
2.2.15 | TexHonorus MaTepuanoB AIEKTPOHHON TEXHUKU

2.2.16 | ®usuka TUIEKTPUKOB

2.2.17 | ®dusnka MarHUTHBIX SIBJICHUN

2.2.18 | JledeKTsI B ONTOAIEKTPOHHBIX ITOIYIIPOBOJHUKOBBIX IIPHOOPAX Ha MINPOKO30HHBIX MaTepHajiax
2.2.19 |HonHo-ma3MeHHas 00paboTka MaTepHaioB
2.2.20 | KoMmnbroTepHbIE TEXHOJIOTHH MPOSKTUPOBAHUS MPOIIECCOB HAHOAIIEKTPOHHUKHU
2.2.21 |MarepuanoBeaeHue HeppUTOB U POJCTBEHHBIX MATHUTHBIX CHCTEM
2.2.22 | Merobl HCCIEIOBAHMS MATEPUAJIOB U CTPYKTYP DJIEKTPOHUKU




2.2.23 | HaHO3JEKTpOHUKA MOTYIPOBOAHUKOBBIX MPHOOPOB U YCTPOUCTB

2.2.24 | OcHOBBI IPOEKTHPOBAHUS NEKTPOHHON KOMIOHEHTHOH 0a3bl. [1akeTsl MPUKIaIHBIX IPOTPAMM

2.2.25 | OCHOBBI TEXHOJIOTHH HIIEKTPOHHON KOMIIOHEHTHOI 0a3bl. TeXHOIOTHS TOHKHUX TICHOK

2.2.26 |IloneBble TOIYyIPOBOTHUKOBBIC IPUOOPHI

2.2.27 |IlonynpoBoJHUKOBAs HAHORJIEKTPOHUKA

2.2.28 |IlpueMHUKH ONTUYECKOTO U3IY4EHUS

2.2.29 | ®u3uKa UMIYJIBCHOIO OTXKUTA

2.2.30 | duznko-MaTeMaTHYECKHEe MOJIEIH MPOLIECCOB HAHODIIEKTPOHUKHU

2.2.31 | dusznyueckue OCHOBHI JIEKTPOHUKU

2.2.32 | OyHKUMOHAIEHAS HAHOAJIEKTPOHHKA

2.2.33 | BakyymHas ¥ rja3MeHHas 3JIEKTPOHUKA

2.2.34 | KBaHTOBOpa3MepHBIEC CTPYKTYPHI B HAHOJJICKTPOHUKE

2.2.35 | MarHuTHbIE U3MEPEHUS

2.2.36 |OO6opynoBaHue MpOU3BOACTBA (HEPPUTOBBIX MATEPUAIIOB M PAIHOKEPAMUKH

2.2.37 | OcHOBBI paiMAIIMOHHON CTOWKOCTH U3AETIHHA JIEKTPOHHON TEXHUKU

2.2.38 |IloaroroBka K MpoLEAYpE 3aLIUTHI U 3aIUTA BBITYCKHON KBATM(UKATUOHHON pabOThI

2.2.39 |IloaroToBka K MpOLEAYpE 3aLIUTHI U 3aIIUTA BBITYCKHON KBATM(UKATUOHHON pabOThI

2.2.40 |IlpenmumnoMHas PaKTHKA IJIs BEITOTHEHHUS BBITYCKHOH KBaNMM(HKAIIMOHHON PabOoTHI

2.2.41 |IlpenaumnoMHas IPaKTHKA IJIS BEITOTHEHHS BBITYCKHOW KBaMM(HKAIIMOHHON PaboTHI

2.2.42 |IIpuGopsI KBAHTOBOI U ONTHYECKON IEKTPOHHUKH

2.2.43 | Ilpomecchl BaKyyMHOH M IJIa3MEHHOU AJIEKTPOHHUKU

2.2.44 |Cperom3tyJaromue IOJYIPOBOTHUKOBEIC IPHOOPHI

2.2.45 | TexHomorus mMpou3BOICTBA (PEPPUTOBBIX MATEPHAIIOB U PaHOKEPAMHUKI

2.2.46 | dusnka B3aMMOACHCTBHUS YaCTHUI] M U3ITy4EHU C BEILIECTBOM

2.2.47 | DneMeHTHl U YCTpOICTBA MAarHUTOIEKTPOHUKH

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUSIMHA

YK-2: Crioco0eH co0MpaTh U HHTEPNPETHPOBATL JaHHbIE U ONPee/siTh KPYT 321a4 B pAMKAaX MOCTABJECHHOM Le/H,
BBIOMPATH ONITHMAJIBHBIE CIIOCOOBI PelIeHNsI, HCXOAS U3 AeliCTBYIOIINX NPABOBBIX HOPM, HMEIOLIUXCS PeCypcoB 1
orpaHH4YeHHii, yMeHHe 000CHOBHIBATH MPUHATHIE PelleHHs

3HaTh:

YK-2-31 meToap! uccieoBaHUS U OCHOBHBIE ITPHUEMBI 00pa0OTKU M MPEICTABICHUS TOTYYCHHBIX JaHHBIX

OIIK-1: CniocoGeH McnoJIb30BaTh M0JI0KEHHUS], 3AKOHbI M METO/IbI €CTeCTBEHHbIX HAYK U MATEMATUKH /Il PellieHHs 3a1a4
HHKCHEPHOH JeATeIbHOCTH

3HaTb:

OIIK-1-31 kak HCNOIBH30BaTh B MPOPECCHOHANBLHON IEATEIHPHOCTH 0a30BbIe €CTECTBEHHOHAYYHBIC 3HAHUS, BKITIOYas 3HAHUS O
npeaMeTe U 00beKTaX U3ydeHUs], UX OCHOBHBIX XapaKTepPUCTHKAX Ha MPUMEPe TEPMOJANHAMHYECKIX M KWHETHUECKUX MapaMeTPOB,
OTHCHIBAIOIIMX JBOJIOIHIO CUCTEM, a TAkKe 3HATh OCHOBHBIE aJITOPUTMBI IPOBEIEHHSI KOMIUIEKCHBIX pacueToB

YK-1: Cnocoden OCYIIECTBJIATH MOUCK, Kpl/lTl/l‘leCKl/lﬁ AaHaJU3 U CUHTE3 PIH(l)OpMalII/lH, YME€HUE AaHAJIU3UPOBATH IPOLECCHI U
CUCTEMbI C HCITOJIB30BAHUEM COOTBETCTBYIOIIUX AHAIUTHYCCKHUX, BBIYHUCTUTEIBbHBIX H IKCIEPUMEHTAJTBbHBIX ME€TO10B,
NPUMECHATDH CHCTEMHBIH MOAXO0 IS pelIeHUus MOCTABJICHHBIX 3a1a4

3HaTh:

VK-1-31 Kak OCyIIECTBIATh TOMCK, KPUTUYCCKUI aHATIH3 U CHHTE3 HHPOPMALUK, YMEHHE aHATH3HPOBATh IPOIECCHI U CUCTEMEI C
WCTIOJIb30BaHUEM COOTBETCTBYIOINX aHATTMTUICCKAX, BEIYUCIUTEILHBIX U SKCTIEPUMEHTATHHBIX METOJIOB

OIIK-2: CriocodeH caMoCTOATEILHO MPOBOIUTH IKCIIEPUMEHTAJILHBIE UCCIeI0BAHUS U UCIO0JIH30BaTh OCHOBHbIE TPHEMbI
06pa60ncn 1 NpeaCcTaBJCHUS MOJYYCHHBIX TaHHbIX, OCYIHECTBJIATH MOACIUPOBAHUE, AHAJU3 U IKCIICPUMEHTBI B LEJIAX
NpOBeeHNs 1eTAJIBLHOI0 UCCJIeI0BAHMS A5 peleHusi 32/1a4 B MpogeccuoHATbHOI 00J1acTH

YMmerb:

OIIK-2-Y 1 npoBOAHUTE SKCIIEPHIMEHTATBHEIE HCCIICIOBAHNS H UCTIONIB30BaTh OCHOBHEIE ITPHEMBI 00pabOTKH M MPEICTABICHAS
HONTy4YEeHHBIX JaHHBIX, OCYLIECTBIATh MOJECIHPOBAHUE, AHAIN3 U SKCIIEPUMEHTSHI B LIEJIAX MPOBEIEHUS ETATbHOTO UCCIEA0BAHNS
JUISL pelieHus 3a1a4 B podeccHoHabHON obnacTu

OIIK-1: Cnioco0eH HCI0JIb30BATH MMOJIOYKEHH S, 3AKOHBI 1 ME€TOAbI €CTECTBCHHBIX HAYK U MATEMATUKH IJIA PEILICHUA 3a{aY
mmceﬂepﬂoii ACATECIBbHOCTH

YMmerb:




OIIK-1-Y1 ucnonp30BaTh 3aKOHBI K METOJIbI €CTECTBEHHBIX HAYK M MaTEMATHKH JIJIsl PELICHUS 3a/1a4 HH)KEHEPHOH e TebHOCTH
coOupaTh U UHTEPIPETUPOBATh JaHHBIC M ONPEIEIIATh KPYT 3a/1a4 B paMKaX MOCTABICHHOH 11eTTH

YK-2: CriocodeH coOMpaTh M HHTEPIPETHPOBATH JaHHbIE H ONPeAeIATH KPYr 32124 B PaMKaX MOCTABJIEHHOM LeJIH,
BBIOMPATH ONTHMAJIBHBIE CIIOCOOBI PelIeH ST, HCXOAs U3 JelCTBYIOIINX NPABOBBIX HOPM, HMEIOLIUXCS PecypcoB 1
OrpaHM4YeHHUi, yMeHHe 000CHOBBIBATH MPHUHATHIC PelleHus

Ymern:

YK-2-V1 cobupaTh U HHTEPIPETUPOBATh JAHHBIC M ONPEICIIATH KPYT 3a/1a4 B paMKax IMOCTaBICHHOHN LIen

YK-1: CriocoGeH ocylecTBJISATh NOUCK, KPUTHYECKHI AaHAJIN3 U CMHTe3 HH(OopManuu, yMeHHe AaHAJIM3UPOBATh NIPoLecchl U
CHCTEMBI ¢ HCNO/Ib30BAHHEM COOTBETCTBYIOIMX AHAJIMTHYECKUX, BLIYHCIUTEIbHBIX U IKCIIEPHMEHTAJbHBIX METO/10B,
NMPHMEHSITh CHCTeMHBIIH TOAX0/ IJIsI pellieHNsI MOCTABJIEHHBIX 32124

YMmerb:

YK-1-VY1 cymiecTBasTh MOUCK, KPUTHUESCKHN aHAIN3 U CHHTE3 HH(OPMAIHH, YMCHHE aHATH3UPOBATh MPOLECCHI H CHCTEMBI C
UCTIONIb30BAHUEM COOTBETCTBYIOLIMX aHATUTHUECKUX, BBIYUCIUTENBHBIX U AKCTIEPUMEHTATIBHBIX METOI0B

OIIK-2: Cnoco6eH caMoCTOSITETLHO MPOBOIUTH IKCIIEPHUMEHTAIbHBIE HCCJIETOBAHUS H HCIO0JIb30BATH OCHOBHBIE IIPHEMBbI
00paGoTKN M MpeICTABIEHNS MOJTY4eHHBIX TaHHBIX, OCYIIECTBJISATH MOIeJHPOBAaHNE, AaHAJIH3 H IKCIIEPUMEHTHI B IEJIsSIX
NPOBE/IEHNs /1eTAJIBbHOI0 MCCJIeN0BAHMS /ISl pellieHNus 3a/1a4 B podeccuoHaNbHOM 00J1acTH

Baanernb:

OIIK-2-B1 HaBBIKOM MPOBCACHUA SKCTICPUMCHTAJIbHBIX HUCCJIEA0OBAHUM M UCITOJIB30BAaHUSI OCHOBHBIX IpUucMOB 06pa60TKI/I "
TMPEACTABIICHUA MOJTYUYCHHBIX JaHHBIX

OIIK-1: CriocoGeH HcnoJib30BaTh M0J10KEHHUS, 3AKOHbI M METO/IbI €CTECTBEHHbIX HAYK U MATEMATUKH /Il PellieHHs 3a/1a4
HHKeHEePHOI 1esITeIbHOCTH

Baanernb:

OIIK-1-B1 HaBbIKamM# HUCIIOJIE30BAaHUS 32aKOHOB M METOJIOB €CTECTBEHHBIX HAYK U MAaTEeMAaTHKH JIJIsl pEIICHUs 3a1a4 WHXEHEPHOH
JIeSITeJIbHOCTH
METOJJaMH MHTEPIIPETAIINN TaHHBIX

YK-1: Crioco0eH ocymiecTBJISATh NONUCK, KPUTHYECKUI aHAJIU3 M CHHTe3 HHPOPMALUHU, YMeHHE AHAJTU3NPOBATH NMPOLECChl
CHCTeMBI € HCTOJIB30BAHHEM COOTBETCTBYIOIINX AHAJUTHYECKNX, BBIYHCINTEILHBIX H IKCIIEPHMEHTAJIbHBIX METO/I0B,
NPUMEHSATh CHCTEMHBIN MOAXO/ VISl pelieHus MOCTABJIEHHBIX 3a1a4

Baagers:

VYK-1-B1 HaBbIKaMu IMOXCKa, KPpUTUYCCKOTOaHa/In3a U CUHTEC3a I/IH(I)OpMaI_II/II/I, YMEHHE aHAJIM3UPOBATH MPOLICCChI U CUCTEMBI C
HCIIOJIB30BAHUEM COOTBETCTBYIOINX AHATUTHYICCKUX, BEIYUCIIUTEIIBHBIX U OKCIICPUMEHTAJIBHBIX METOIOB

YK-2: CriocodeH co0MpaTh U HHTePNPETHPOBATH JaHHbIE U ONPeAeJsiTh KPYI 3aa4 B paMKaXx II0CTABJICHHOM Le/Iu,
BBIOMPATh ONTHMAJIBHbIE CIIOCO0BI PelieHUs, HCXOAS U3 IeHCTBYIOIIUX MPABOBBLIX HOPM, HMEIOIIMXCSI PeCYpCoB H
orpaHnYeHuii, yMeHHe 000CHOBBIBATH NPUHATHIE PeLIeHUsl

Baanernb:

YK-2-B1 HaBBIKaM1 IPOBECHUS N3MEPEHHS U HaOII0eHNs, 00pabOTKN U IPEICTaBICHUS SKCIICPHIMEHTABHBIX JaHHBIX

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanue pa3nenoB u | Cemectp | YacoB | @opmupyemblie | Jureparypa | IlpumedyaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMIIeTeH it pecypcbl padoThI

Paznen 1. OcHoBHBIE
3aKOHBI TEPMOTUHAMUKHI

1.1 BBonnas nexuus. [lepsbrii 3 2 OIIK-1-31 JI1.3 JI1.1
3aKOH TEPMOJIMHAMMKH, OIIK-1-V¥1 JI1.1
ONMCaHKE TPOLIECCOB B OIIK-1-B1
uneanbHoM rase /Jlex/ OIIK-2-V1

OIIK-2-B1 YK-
1-31 YK-1-V1

VYK-1-B1 YK-2
-31 YK-2-V1

VK-2-Bl




1.2 OmnpeneneHue TemIoThI OIIK-1-31 JI1.3 JI1.1 P1
PacTBOpPEHHUS COJIU B OIIK-1-VY1 JI1.1
Boje /JIad/ OIIK-1-B1 JI1.2J13.1
OIIK-2-Y1
OIIK-2-B1 YK-
1-31 YK-1-V1
VK-1-B1 YK-2
-31 YK-2-V1
YK-2-Bl
13 YpaBHEHUE COCTOSIHUS OIIK-1-31 JI1.3 JI1.1
UJEaNBbHOrO ra3a. 3akoH OIIK-1-V1 JI1.1J12.2
Jansrona. Temnooit ahexr OIIK-1-B1
XuUMudeckoi peaxiuu /TIp/ OIIK-2-V1
OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 YK-2
-31 YK-2-V1
YK-2-Bl
1.4 Orpeienenue TeroThl OIIK-1-31 JI1.3 JI1.1 P1
peaxuuy HelTpanusa- OIIK-1-V1 J1.1
1w /J1a6/ OIIK-1-B1 JI1.2J13.1
OIIK-2-V1
OIIK-2-B1 YK-
1-31 YK-1-¥1
VK-1-B1 YK-2
-31 YK-2-V1
VK-2-Bl
1.5 Tepmoxumusi. OIIK-1-31 JI1.3 JI1.1
Kanopumerpuyeckuit OIIK-1-VY1 JI1.1
3KCIIEPUMEHT, OIIK-1-B1
TepMOJIUHaMUYecKast 6aza OIIK-2-Y1
JlaHHBIX. BTOpO# 3aKOH OIIK-2-B1 YK-
TepMoguHaMuKH. /JIex/ 1-31 YVK-1-V1
VK-1-B1 YK-2
-31 YK-2-¥1
YK-2-B1
1.6 V3MeHeHue S3HTpONuH. OIIK-1-31 JI1.3 JI1.1
Tepmoannamuyeckue OIIK-1-VY1 JIT.1J12.2
pacuersl Al XUMHYECKUX OIIK-1-B1
peaxumii /TIp/ OIIK-2-V1
OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 YK-2
-31 YK-2-V1
YK-2-Bl
1.7 DBOJONHS POIIECCOB. OIIK-1-31 JI1.3 JI1.1
Oueprus ['u66ca, sHeprus OIIK-1-¥1 J1.1
I'enpMronpIa, UX 3aBU- OIIK-1-B1
CHMOCTB OT ITApaMETPOB OIIK-2-Y1
cucrembl. TpeTuii 3aKOH OIIK-2-B1 VK-
TepMOTUHAMUKH. /JIeK/ 1-31 YK-1-V¥1
VK-1-B1 YK-2
-31 YK-2-V1
YK-2-Bl

Pa3nen 2. XumMuueckoe
paBHOBecHe, paBHOBeCHE B
OHOKOMIIOHEHTHOM
cucremMe




2.1 XUMHUYECKOE PABHOBECHE. 2 OIIK-1-31 JI1.3 JI1.1
YpaBHeHue uzorepmbl BaHT- OIIK-1-VY1 JI1.1
T'odda, pacuer paBHOBECHOTO OIIK-1-B1
cocraBa. YpaBHEHHUE N300apbl OIIK-2-Y1
Bant-T'odpda /Jlex/ OIIK-2-B1 YK-

1-31 VK-1-V¥1
VK-1-B1 YK-2
-31 YK-2-V1
VK-2-Bl

2.2 BerlinonHeHne qomairHero 35 OIIK-1-31 JI1.3 JI1.1
3aganus 1 /Cp/ OIIK-1-V1 JI1.1J12.2J13.

OIIK-1-B1 3
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 YK-2
-31 YK-2-V1
YK-2-Bl

2.3 OrpenieneHne KOHCTaHThI 3 OIIK-1-31 JI1.3 JI1.1 P2
paBHOBECUS TOMOT€HHOI OIIK-1-V1 J1.1
peakiun /J1a6/ OIIK-1-B1 JI1.2J13.1

OIIK-2-V1
OIIK-2-B1 YK-
1-31 YK-1-V¥1
VK-1-B1 VK-2
-31 YK-2-V1
VK-2-Bl

2.4 Pacuer paBHOBECHOTO 4 OIIK-1-31 JI1.3 JI1.1
COCTaBa B XMMHYECKOM OIIK-1-VY1 JIT.1J12.2
npouecce. Hanpasnenue OIIK-1-B1
nporecca. /Ilp/ OIIK-2-Y1

OIIK-2-B1 VK-
1-31 YVK-1-V1
VK-1-B1 YK-2
-31 YK-2-V1
VK-2-Bl

2.5 PacueTs! crosxHbIX 2 OIIK-1-31 JI1.3 J11.1
paBHOBecuid. [ oMoreHHbIE, OIIK-1-VY1 JI1.1
TeTepOTeHHBIE H TOMOXH- OIIK-1-B1
MUYecKHe peakuuu. /JIex/ OIIK-2-V1

OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 YK-2
-31 YK-2-V1
YK-2-Bl

2.6 OcobeHHOCTH pacyera 2 OIIK-1-31 JI1.3 JI1.1
paBHOBECHS B pa3HbIX OIIK-1-VY1 JI1.1J12.2
ciyqasx /TIp/ OIIK-1-B1

OIIK-2-V1
OIIK-2-B1 VK-
1-31 YK-1-V¥1
VK-1-B1 YK-2
-31 YK-2-V1
VYK-2-Bl

2.7 ®dazoBoE paBHOBECHE B 2 OIIK-1-31 JI1L.3 JI1.1 KM3
OJTHOKOMITOHEHTHBIX OIIK-1-VY1 JI1.1
cucteMax. Y paBHEHHE OIIK-1-B1
Knaneiipona-Knaysuyca. OIIK-2-V1
®dazoBbIe AArpaMMBbl OIIK-2-B1 VK-
OJTHOKOMITOHEHTHBIX 1-31 YK-1-¥1
cucreM. /Jlex/ VK-1-B1 YK-2

-31 YK-2-V1

VK-2-B1




2.8

PaBHOBecHe B MHOTO(a3HBIX
cucremMax. XUMHUYECKUH
noteHmman. Obmiee ycrnosre
paBHoBecus. /JIex/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 VK-2
-31 YK-2-V1
VYK-2-B1

JI1.3 JI1.1
JI1.1J13.1

29

PaBHoBecue B
O/IHOKOMOTIOHEHTHOH
cucreme. YpaBHEHHUE
Knay3uyca-
Kuamneiipona /T1p/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
YK-1-B1 VK-2
-31 VK-2-V1
VK-2-Bl

JI1.3 JI1.1
JI1.1J12.2

KM3

2.10

[Toarororka x 3ammure /13
PactBopsl. 3amuTa JI3. /Cp/

12

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-V1
OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 VK-2
-31 VK-2-V1
YK-2-Bl

JI1.3 JI1.1
JI1.1J13.3
JI1.2J12.2

KM2

Pa3gen 3. Teopus
pacTBOpoB

3.1

[TonsiTue pacteopa,

NapuagIbHble MOJIbHBIC
BEJIMYUHBL. Y paBHEHUE
I'n66ca-/rorema. /Jlex/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
YK-1-B1 VK-2
-31 YK-2-V1
VK-2-Bl

JI1.3 JI1.1
J1.1

32

OmnpeneneHne mapuuaIbHBIX
MOJIBHBIX 00HEMOB
KOMITOHEHTOB /J1a6/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-V1
OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 VK-2
-31 YK-2-V1
YK-2-B1

JI1.3 JI1.1
JI1.1J11.2

P3

33

beckoneuHO-pa3z0aBiicHHbIE
PacCTBOPHI, 3aKOHBI
6ecKoOHEeTHO-pa30aBICHHBIX
pactBopoB. /Jlex/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
VYK-1-B1 VK-2
-31 VK-2-V1
VK-2-B1

JI1.3 JI1.1
J1.1

34

Pacuersl XHMHYIECKOTO
paBHOBeCHs B pa30aBICHHBIX
pactBopax /IIp/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 VK-2
-31 VK-2-V1
VK-2-Bl

JI1.3 JI1.1
JI1.1J12.2

KM2,K
M3




3.5

3akoH pacnpenencHus /J1a6/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 VK-2
-31 YK-2-V1
VYK-2-B1

JI1.3 JI1.1
JI1.1J11.2

P2

3.6

WneanbHbIe paCTBOPHI.
3aKOHBI UJICaTbHBIX
pactBopoB. /JIex/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
YK-1-B1 VK-2
-31 VK-2-V1
VK-2-Bl

JI1.3 JI1.1
J1.1

3.7

OTKIIOHEHHS OT UACaTbHOCTH
B pactBopax. [lonsTue
aKTUBHOCTH. Teopust
PETYISAPHBIX PACTBOPOB.
Paccnoenue.

/JIex/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-V1
OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 VK-2
-31 VK-2-V1
YK-2-Bl

JI1.3 JI1.1
J1.1

3.8

Omnpexenenue MOJEKyISIpHON
Macchl paCTBO-PEHHOTO
BELIECTBA 110 HOHMKSHHUIO
TeMIepa-Typsbl

3amep3anus /J1a6/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 VK-2
-31 YK-2-V1
VK-2-Bl

JI1.3 JI1.1
JI1.1J11.2

P4

39

Pacuer paBHOBecuit B
OeckoHeUHO-pa30aBICHHBIX U
U7eaNbHBIX pacTBopax. /JIex/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
YK-1-B1 VK-2
-31 YK-2-V1
VK-2-Bl

JI1.3 JI1.1
JI1.1J12.2

3.10

PacTBOpsl, napuuanbHbIe
MOJBbHBIE BEIMYUHBI. 3aKOHBI
OCcCKOHEYHO-Pa30aBICHHBIX
pactBopos. /TIp/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-V1
OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 VK-2
-31 YK-2-V1
YK-2-B1

JI1.3 JI1.1
JI.112.2

3.11

[ToaroroBka K KOHTPOJIBLHOM
pabote "PactBopsr" /Cp/

14

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
VYK-1-B1 VK-2
-31 VK-2-V1
VK-2-B1

JI1.1JI1.3
JI2.2 JI1.1




3.12

CBoiicTBa HI€aIbHBIX
pactBopos. /TIp/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 VK-2
-31 YK-2-V1
VYK-2-B1

JI1.3 JI1.1
JI1.1J13.3

3.13

Bomoanenue /13
PactBops1 /Cp/

14

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
YK-1-B1 VK-2
-31 VK-2-V1
VK-2-Bl

JI1.3 JI1.1
JI1.1J12.2

Pasnen 4. ®a3zoBblie
AMArpaMMBbI
JABYXKOMIIOHEHTHBIX
cucTeM

4.1

IMpasuio ¢a3 I'nbdoea.
®Da30Bble AUArpaMMBbL
JIByXKOMIIOHEHTHBIX CUCTEM,
MpOCTEHIINE THIIBL.

/JIex/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-V1
OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 VK-2
-31 VK-2-V1
YK-2-Bl

JI1.3 JI1.1
J1.1

4.2

®dazoBas AuarpaMma
JIBYXKOMITOHEHTHOM CHC-
Temel /J1a6/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 VK-1-V1
VK-1-B1 VK-2
-31 YK-2-V1
VK-2-B1

JI1.3 JI1.1
J1.1
JI1.2J13.1

P5

43

ITpomexyrounsle a3bl.
«CnoxHBIe» (a30BbIe
nuarpammel 1 /Jlex/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
YK-1-B1 VK-2
-31 VK-2-V1
VK-2-Bl

JI1.3 JI1.1
J1.1

44

®a3oBbIe AUATPAMMEI 1,
pewenue 3aaad. /I1p/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 VK-2
-31 VK-2-V1
YK-2-B1

JI1.3 JI1.1
JI.112.2




4.5 CroxxHble» (pa3oBbIe 2 OIIK-1-31 JI1.3 JI1.1
nuarpaMmsl 2 /Jlex/ OIlK-1-Y1 J1.1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 YK-
1-31 VK-1-V¥1
VK-1-B1 YK-2
-31 YK-2-V1
VK-2-Bl
4.6 IMoctpoenue dazooit 2 OIIK-1-31 JI1.3 JI1.1 P5
JIAarpaMMBbI IByXKOM- OIIK-1-VY1 JI1.1
[TIOHEHTHOM CHUCTEMBI 10 OIIK-1-B1 JI1.2J13.1
KPHUBBIM OXJIXKIACHUS OIIK-2-V1
(mpoBoauTcs Ha OBM) /J1ab/ OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 YK-2
-31 YK-2-V1
YK-2-Bl
4.7 ®da3oBbIC AUATPAMMBI 2, 2 OIIK-1-31 JI1.3 JI1.1
pewenue 3anau /IIp/ OIIK-1-Y1 JI1.1J12.2
OIIK-1-B1
OIIK-2-V1
OIIK-2-B1 YK-
1-31 YK-1-V¥1
VK-1-B1 VK-2
-31 YK-2-V1
VK-2-Bl
4.8 BrlnosiHeHne qoMalsero 20 OIIK-1-31 JI1.3 JI11.1 KM4
3amanus 2 /Cp/ OIlK-1-¥1 JI1.1J12.2
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YVK-1-V1
VK-1-B1 YK-2
-31 YK-2-V1
VK-2-Bl
Pazpgen 5.
TepmoauHamMuyeckue
OCHOBBI 3JIEKTPOXUMHH
5.1 ["anbBaHMYECKHE FIIEMEHTBHI. 2 OIIK-1-31 JI1.3 JI1.1
VY CTpoiicTBO TagbBaHUYECKIX OIIK-1-VY1 JI1.1
anemeHTOB. [Iponeccsl, OIIK-1-B1
MIPOTEKAIOIUI B OIIK-2-Y1
raJlbBaHUYECKUX OIIK-2-B1 VK-
aJeMeHTOB. /JIex/ 1-31 VK-1-V1
VK-1-B1 YK-2
-31 YK-2-V1
VK-2-Bl
5.2 TepmoanHamuka 2 OIIK-1-31 JITL.3 JI1.1 P8
rajgbBaHUYECKUX IIEMEHTOB. OIIK-1-¥1 J1.1
OJIC. Ypasuenue HepHcra. OIIK-1-B1
Pacuer TepMoimHaMUYeCcKuX OIIK-2-V1
(yHKITHI IO OIIK-2-B1 VK-
9KCIIEPUMEHTAIIbHBIM 1-31 YK-1-V1
Ia”HubIM. /JIex/ VK-1-B1 VK-2
-31 YK-2-¥1
VYK-2-Bl
53 OJIC. Ypasuenue HepHcra. 4 OIIK-1-31 JI1.3 JI1.1
Pacuer TepMoinHaMUYEeCKUX OIIK-1-VY1 JI1.1J12.2
(hyHKIMH 10 3HAYCHHUSAM OIIK-1-B1
S/C. /Mp/ OIIK-2-V1
OIIK-2-B1 YK-
1-31 YK-1-V¥1
VK-1-B1 YK-2
-31 YK-2-V1

YK-2-B1




Pa3gen 6. CkopocTh
npouecca. OCHOBHbIE
MOHATHS

6.1

BBognas nexuus. CkopocTth
npoueccos /Jlex/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 VK-2
-31 VK-2-V1
YK-2-Bl

JI1.3 JI1.1
J1.1

6.2

Koncranra ckopoctu
TOMOT€HHOM XMMHYECKOM
peaxiun /J1a6/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 VK-1-V1
VK-1-B1 VK-2
-31 YK-2-V1
VYK-2-B1

JI1.3 JI1.1
J1.1
JI1.2J13.1

P9

6.3

Ckopocts. MacconepeHoc.
ITorok Bemectsa.
Koncranra ckopoctu
XuUMudeckoi peaxiuu /TIp/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
YK-1-B1 VK-2
-31 VK-2-V1
VK-2-Bl

JI1.3 JI1.1
JI1.1J12.2

Pasnean 7. DnexTponepenoc.

CuibHBIE ¥ cJ1a0bIe
3JIEKTPOJTUTHI

7.1

OO6mas Teopust
anekrponeperoca /Jlex/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
VYK-1-B1 VK-2
-31 VK-2-V1
VK-2-Bl

JI1.3 JI1.1
J1.1

72

Ormpenenenue yncia
nepeHoca noHoB /J1a6/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 VK-2
-31 VK-2-V1
YK-2-Bl

JI1.3 JI1.1
JI1.1J11.2

P7

7.3

DNeKTpOIPOBOIHOCTh
cmabbIx anekTpoutoB /T1p/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
VYK-1-B1 VK-2
-31 YK-2-V1
YK-2-Bl

JI1.3 JI1.1
JI1.1J12.2

KM6




7.4 OnexTponuTUIecKas OIIK-1-31 JI1.3 JI1.1
aucconyanus u OIIK-1-VY1 JI1.1
3JIEKTPONIPOBOIHOCTD OIIK-1-B1
3NIeKTpOIHUTOB /JIex/ OIIK-2-Y1

OIIK-2-B1 YK-
1-31 VK-1-V¥1
VK-1-B1 YK-2
-31 YK-2-V1
VK-2-Bl

7.5 Ornpenenenue OIIK-1-31 JI1.3 JI1.1 P6
3JIEKTPOIPOBOJHOCTH OIIK-1-VY1 JIT.1JI1.2
crnaboro »>nexrponuta. /J1ab/ OIIK-1-B1

OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 YK-2
-31 YK-2-V1
YK-2-Bl

7.6 DNEeKTPONPOBOIHOCTh OIIK-1-31 JI1.3 JI1.1 KM6
CHUJIBHBIX 3JIEKTPOJIMTOB. OIIK-1-V1 JI.112.2
Uucno nepeHoca. OIIK-1-B1
IMomsmxuOCTE. /TIp/ OIIK-2-V1

OIIK-2-B1 YK-
1-31 YK-1-V¥1
VK-1-B1 VK-2
-31 YK-2-V1
VK-2-Bl

7.7 [MoaroToBka K KOHTPOJILHON OIIK-1-31 JI1.3 JI11.1 KM6
pabote mo OIlK-1-¥1 J1.1
anexrponeperocy. /Cp/ OIIK-1-B1

OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YVK-1-V1
VK-1-B1 YK-2
-31 YK-2-V1
VK-2-Bl
Pa3nen 8. 'omorennbie
XUMHYeCKHE PeaKInu

8.1 Kunernyeckoe ypaBHeHHE. OIIK-1-31 JI1.3 JI1.1
CKOpOCTh U KOHCTAHTa OIIK-1-¥1 J1.1
CKOPOCTH XMMHYECKON OIIK-1-B1
peaxiun /Jlex/ OIIK-2-V1

OIIK-2-B1 VK-
1-31 YK-1-V¥1
VK-1-B1 YK-2
-31 YK-2-V1
VYK-2-Bl

8.2 MeTtozp! onpenencHus OIIK-1-31 JI1.3 JI1.1
MOpsiAKA U KOHCTAHTBI OIIK-1-VY1 JI1.1
CKOPOCTH XMMHUYECKOH OIIK-1-B1
peaxuun  /Jlex/ OIIK-2-V1

OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 YK-2
-31 YK-2-V1
VYK-2-B1

8.3 YpaBueHnue Appenuyca. OIIK-1-31 JI1.3 JI1.1
DOHeprusi AKTHBAIUH. OIIK-1-Y1 JI1.1
[TapannensHbie u OIIK-1-B1
MOCJIEI0BATENbHBIE MTPOLIEC- OIIK-2-¥1
cel. Llemabie peaxium. /JIex/ OIIK-2-B1 VK-

1-31 YK-1-VY1
VK-1-B1 VK-2
-31 YK-2-V1

VK-2-Bl




8.4

Bomoanenue /13
Kuneruka /Cp/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 VK-2
-31 YK-2-V1
VYK-2-B1

JI1.3 JI1.1
JI1.1J13.2

KM5

8.5

[Topsimok romoreHHoM
XUMHUYECKON peaKinu.
3aBUCUMOCTH CKOPOCTH
peaKuu ot
temmeparypsl. /TIp/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
YK-1-B1 VK-2
-31 VK-2-V1
VK-2-Bl

JI1.3 JI1.1
J1.1

8.6

[ToaroroBka K KOJUIOKBHYMY.

3amuTta /I3 Kuneruka /Cp/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-V1
OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 VK-2
-31 VK-2-V1
YK-2-Bl

JI1.3 JI1.1
JI.112.2

KMS5

8.7

OmnpeneneHue KOHCTaHTHI
CKOPOCTH TOMOTCHHOMN
XUMHIecKkol peakmn /J1ad/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 VK-2
-31 YK-2-V1
VK-2-Bl

JI1.3 JI1.1
JI1.1J11.2

P9

Paznen 9. Macconepenoc.

Auddysus

9.1

Judysus. YpapHeHns
®uxka. MaccomnepeHoc B
TBepAbIX Tenax. /Jlex/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-V1
OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 VK-2
-31 YK-2-V1
YK-2-B1

JI1.3 JI1.1
J1.1

92

Juddysust B TBEpABIX
Tenax /J1a6/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
VYK-1-B1 VK-2
-31 VK-2-V1
VK-2-B1

JI1.3 JI1.1
J1.1
JI1.2J13.1

P10

9.3

Juddy3noHHbI TOTOK
Bemectsa. /IIp/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 VK-2
-31 VK-2-V1
VK-2-Bl

JI1.3 JI1.1
JI1.1J12.2

KM7




9.4

MOJrOTOBKA K KOHTPOJILHOMY 4
tecty /Cp/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 VK-2
-31 YK-2-V1
VYK-2-B1

JI1.3 JI1.1
J1.1

KM7

Pa3nen 10. Kuneruka
reTeporeHHbIX NMPOIECCOB

10.1

KuHeTuka rereporeHHbIx 4

OIIK-1-31
OIIK-1-V1

JI1.3 JI1.1
J1.1

nporeccoB. /JIex/

OIIK-1-B1
OIIK-2-V1
OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 VK-2
-31 VK-2-V1
YK-2-Bl

10.2

Kuneruka rereporeHHbIx

nporieccoB. /TIp/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1
OIIK-2-Y1
OIIK-2-B1 VK-
1-31 YK-1-V1
VK-1-B1 VK-2
-31 YK-2-V1
VK-2-Bl

JI1.3 JI1.1
JI1.1JI2.2

KM7

5. ®OHJI ONEHOYHBIX MATEPHUAJIOB

5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHAasA padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI AJs
CaMOCTOSITEJILHOI MOATOTOBKH

Kon
KM

KonTtponsnoe
MEpOINPUATUE

IIpoBepsiemble
WHIUKATOPBI
KOMITETEH LN I

BOHpOCbI JUIA IOATOTOBKU

KM1

J13 1 PaBHOBecHe
XUMHUYECKUX
peaxuuii

OIIK-2-Y 1;011K-2-
B1;0I1K-1-31;0TK-
1-Y1;01IK-1-B1;YK
2-31;YK-2-Y1; VK-
2-B1;YK-1-31;YK-1
-V1;VK-1-B1

1. Pacuer 0a30BBIX TEPMOAMHAMHUYECKUX XapPaKTEPUCTUK
XMMHYECKOH PeaKIuy 1o TabluIaM CTaHAAPTHBIX TEPMOIMHAMUYCCKHUX
BEJTHYHH.

2. IMpoBenenne MpHONMKEHHOTO pacyeTa TePMOANHAMUUCCKIX
¢dyHkmii B nHTepBane temmnepatyp T1- T2

3. IIpoBenenure TOYHOTO pacuera yKa3aHHBIX
TEpMOJUHAMUYECKUX BEJIMYUH B UHTEpBase Temneparyp T1- T2.

4. [IpencraBnenue pe3ynbTaToOB TEMIEPATYPHBIX 3aBUCUMOCTEH
TEPMOJAMHAMHUYECKUX (DYHKIMI 1JIst BceX BapUAHTOB pacdeTa B
rpauIecKoM 1 TaOIMIHOM BHIAX.

5. Pacuer paBHOBECHBIX COCTABOB: YMCJIa MOJEW BCEX BELIECTB;
MOJIbHBIE J0NU, 00BbEMHBIE 1 MaCCOBBIE IIPOLIEHTHI B ra30Boii (aze, mpu
3ajaHubIX T3 u P s ciyyaeB, korja pearupyroT CTeXHOMETPHUIECKUE
cMecH

a) MCXOJIHBIX BEILIECTB

0) BCeX BEIICCTB.

6. HccnenoBanue BoIpoca O HalpaBlIeHUE PEAKIMU NIPU
temneparype T3 u P, ecnu B UCXOAHBIM MOMEHT BPEMEHHU B35TO 110
OJHOMY MOJIIO KaXJIOTO UCXOJHOTO BEIECTBA U MO J1Ba MOJISI MPOIYKTa
peakuuu.

7. TepMoauHaMu4ecKUil aHaNIN3 BBIXOJA PEAKIMU OT JABICHUS
U TeMIIepaTypHl.

8. Pacyer TemnoBoro sddexra OCTHKEHUS COCTOSHUS
paBHOBECHS PEAKIIMOHHBIMH CMECSIMU (TI0 T1. 5a u 50).

9. Pacuer ycnosuit (P u T) mpoTekaHusl peaxiiy, IpH KOTOPBIX
CyMMa MOJIBHBIX J0Jeil ra3000pa3HbIX MPOTYKTOB PEAKIIMU COCTABUT
0,8, mpu yCIIOBHUH, YTO pearnpyeT CTeXHOMETpHUIecKast CMECh HCXOIHBIX
BEILIECTB.




KM2

32 Omnpenenennve
TeMIIEPATypbI
3aMep3aHus
pacTBOpoB

OIIK-2-Y 1;0TIK-2-
B1;OI1K-1-31;0TK-
1-Y1;0ITK-1-B1;YK
2-31;YK-2-Y1; VK-
2-Bl

OmnpenenuTts TEMIEPaTyphl 3aMep3aHus )KUAKIX PACTBOPOB HA OCHOBE
KOMIIOHEHTOB A 1 B B 3aBUCHMOCTH 0T cocTaBa. Paccunrtars
MHHHUMAJIBHYIO TEMIIEpaTypy CyIIECTBOBAHHMS JKUIKOTO PACTBOpa U €ro
cocTas. [Ipu pacdere cuuTaTh, YTO B TBEPAOM COCTOSIHUH BEIIECTBA HE
PacTBOPUMBI JPYT B APYyTe, XUMHUYECKUX COCAUHEHUH HET, a 11
’KHMIKOTO pacTBOPA CUUTATB!

a) XKunxuit pacTBOp — HICANBHBIH,

b) Kunxuil pacTBOp — PEryisipHBbIA C TEIUIOTOH CMELICHUS,
yKa3aHHOH B Tabnuiie (MCIOJIb30BATh MOJIOKUTEIILHOE 3HAUCHHE);

c) XKunkuil pacTBop — PEryaspHbIA ¢ TEIUIOTON CMEIIEHMs,
yKa3aHHOH B TabHIe (ICIOIb30BATh OTPUIATEIIFHOE 3HAUCHIE);

KM3

KP PactBopbl

OIIK-2-Y1;0IIK-2-
B1;0IIK-1-31;0I1K-
1-Y1;0I1K-1-B1

OneHuTe TeMIIepaTypy 3aMep3aHus U TEMIIEPaTypy KUIIEHHUS PacTBOPA,
a TaroKe JaBJICHUE Mapa KOMIIOHEHTa HaJl PAaCTBOPOM IIPU TEMIIepaType
3aMep3aHus pactBopa. Kakue mpuOmmkeHns HE0OX0INMO CIeIaTh s
ocymiecTBiieHus pacdetoB? Kakue Tabiu4HbIe TaHHBIE HEOOXO0IUMO
B3SITh.

KM4

J13 3 da3oBble
JUarpaMMbI
JIByXKOMITOHEHTHBIX
CHUCTEM

VK-1-BL;YK-1-
V1;YK-1-31;011K-1
-B1;OITK-1-
Y1;0I1K-1-31

L. O0603Ha4UTh U onucath ¢asbl, MIPUCYTCTBYIOLINE HA
JIrarpaMMe. YKa3ath:

- MaKCHUMAJbHYI0 PacTBOPHMOCTH (aT. WM Macc. %)
KOMIIOHEHTOB B TBEPBIX PACTBOPAX,

- CTEXHOMETpUYECKUE (POPMYJIBI XUMHYCCKAX COCAMHEHUH U
TeMIIepaTyphl MX IUTABICHUS WA Pa3I0KEHHUS.

2. Jlns xkaxmoi o61acT AuarpaMMbl yKa3aTh PaBHOBECHBIC
(hazbl.

3. Omnmcats Bce 9BTEKTUYCCKUEC M HNEPUTCKTHICCKUE
TpEeBpaIIeHNs, YKa3aTh MX TEMIIepaTyphl M COCTAaBBl yHacTBYIOMHX (a3.
4. IocTpouTts KpHUBBIE OXJIAXKICHUS IJISI CHCTEM, OTMEUCHHBIX
cTpernkamu Ha auarpamme. Onucath NpoIecchl, IPOTEKAOIIHE IPH
oxyaxkaeHnd. Kak MeHseTcst cocTaB paBHOBECHBIX (a3 IpH
OXJIQXKAEHHUH CIUTaBOB? IS KAXKIOTO y9acTKa KPUBOH OXJIAXKICHHS
OIPEACIUTD YUCIIO CTEIEeHeH CBOOOBI, YKa3aB KaKue KOMIIOHEHTHI U
(ha3Bl IPUCYTCTBYIOT.

5. M1 rpamm cmaBa, cogepkamiero X1 % (aT wim macc.)
MEepBOTr0 KOMIIOHEHTA, HAXOAATCS B paBHOBecHH Ipu TemmepaType T1.
OmnpenenuTts Maccy KakJ0oro KOMIIOHEHTa B KaXK/I0M (ase.

6. M2 rpamm criaBa, cojepskamniero X2 % (aT wid macc.)
BTOPOTO KOMITOHEHTA, HAXOAATCSA B PABHOBECHH IpH TeMmeparype T2.
OnpenenuTts Kakoi KOMIIOHEHT U B KAKOM KOJIMYECTBE HEOOXOMMO
J00aBUTB, YTOOBI CHCTEMA TIepellIa B 0THO(DA3HOE )KUAKOE COCTOSTHHE
TP TOM e TeMIepaType.

KMS5

13 4 Kunernka
TOMOT€HHBIX
XUMHUYECKUX
peaxuui

OIIK-2-Y1;0IIK-2-
B1;0IIK-1-31

L. OueHUTh 3HAYCHUE MOPAJKA PEAKIUM METOJAaMU BPEMEHH
MOJTYTPEBPAILEHHs U 110 CKOpocTH peakiuu (Mmeton Bant-I'odda).

2. IMoaTBepaANTh MOPSIOK PEAKIMU U ONPENEIUTh 3HAUCHUS
KOHCTaHT ckopocTH Iipu Temneparypax T1, T2, T3 no Buny
KOHIIEHTPAI[IOHHO-BPEMEHHBIX 3aBUCUMOCTeHl. J[11s BBIOpaHHOTO
MOpsAJKa PEaKIMU IPOBECTH aHATUTUUECKUI pacueT KOHCTaHThI
CKOPOCTH, HCTOJB3Ys Bce TOUKH. CpaBHHUTH Pe3ybTaThl TpadUuecKkoro
¥ aHAIUTUYECKOTO CIIOCO0a.

3. Onpenenuts 3HAUYEHUsI IApaMETPOB ypaBHEHHs AppeHuyca.
4. Jns Temneparypsl T4= T3+10 u xonnentpanuun C0=2*C0
(T3) paccunTaTh BpeMsI MONTYIPEBPAIICHHUS U CKOPOCTh PEAKINH B
MoMeHT BpeMenu 2*delta t (T3).

KM6

KP DOnexrpoxumus

VYK-1-BL;VK-1-
31;VK-1-V1

Jl1st CHITBHOTO DJIEKTPOJINTA OLIEHUTH PAcCTOSHKE, Ha KOTOPOE
HepeMEIaloTCsl HOHBI B T10JI€ 3aJaHHOH HAIPSKEHHOCTH.

Jast ctaboro 3JIEKTPOINTA OLIEHUTD IEKTPONPOBOAHOCTS, 10 JAHHBIM
0 KOHCTaHTE AUCCOIMAINH.

KM7

Tect "kuHETHKA
MHOTOCTTUAHBIX
rporeccos”

OIIK-1-Y 1;0IIK-1-
B1;0OIIK-1-31

1. ITocTpoeHHE KUHETUYECKUX MOAEIEH U ONpeeIICHUE
KOHTPOJUPYIOIIUX CTaJHH.

2. 3anuch KWHETHYECKUX YPaBHEHUH MHOTOCTaIMAHBIX TIPOIECCOB.
3. 3anuch ypaBHEHUH AJIS1 MacCOLEPEHOCa.

5.2. Ilepeyennb padoT, BbINOJIHsAE

MBbIX 110 JUCHUILJINHE (

Kypcosas padora, Kypcosoii npoexkr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

Hazpanne
paboTsI

IIpoBepsiemble
WHIUKATOPBI
KOMITETEHIIM I

ConeprxaHue paboThI




P1 Tepmoxumus OIIK-2-Y1;0IIK-2- | Onpenenuts TEMIOTY PaCTBOPEHUS/TEILUIOTY peaKul HeHTpaT3aun
JlabopaTopHast B1;0IIK-1-31;0IIK- | ass XOpoIlio pacTBOPUMO# coyu (HEUTpaln3aluy CUIIBHOM KACIOTBI
pabora 1, 2 1-Y1;0IIK-1-B1;YK | cunbpHBIM OCHOBaHHEM) C ITIOMOIIBIO KaJTOPHUMETpa.

Omnpenenenue -2-31;VK-2-Y1; VK-
TETUIOTHI 2-B1;YK-1-31;YK-1
pacTBOpeHHS -V1;YK-1-B1
XOpPOIIOo

PacTBOPUMBIX COJEH

Ornpenenenue

TETUIOTHI

HeUTpanu3auu

CUJIBHOM KMCIIOTBI

CHJIBHBIM

OCHOBaHHEM

P2 Xumuueckoe OIIK-2-Y1;0IIK-2- | OkcepUMEHTaNbHO ONPENESIUTh KOHCTAHTY PABHOBECUS XUMHUYECKOM
paBHOBecHeE: B1;0IIK-1-31;0IIK- | peaxiun mpoTekaroleil B pactBope (k03 HUIIHEHT pacrpeneneHus
Orpenenenue 1-Y1;0IIK-1-B1;YK | manopactopumoii mpuMecu MeX 1y ABYMsI HECMEIIMBAOIIIUMUCS
KOHCTaHTBI -2-31;YK-2-V1;VK- | pacTBopuTEISIMH).
paBHOBeECHS 2-B1
TOMOT€HHOM
peakunu
Ormpenenenue
KOHCTAHTBI
pacnpeneneHus
MaJIOpacTBOPUMOMN
npumecH (3aKoH
pacnpeneneHus)

P3 Orpenenenue OIIK-2-Y1;0IIK-2- | Mcnonb3ys METOJ] MMKHOMETPHUYECKOTO B3BEIIMBAHUS OIPEIEIUTh
MapUUaIbHbBIX B1;0I1IK-1-31;0I1K- | mIOTHOCTH pacTBOPOB M MapIHaIbHBIE MOJIBHBIE 00EMBI KOMITOHEHTOB
MOJIBHBIX 00BHEMOB 1-Y1;0IIK-1-B1;YK | pactBopa comnu B Boze.

KOMITOHEHTOB -2-31;YK-2-Y1; VK-
pacTtBopa 2-Bl

P4 Onpenenenue OIIK-2-Y1;0IIK-2- | OxcrniepuMEHTaIbHO IIPOBEPUTH BBIIIOJHEHUE 3aKOHA TOHKEHUS
MOJIEKY/ISIpHOI B1;0I1K-1-31;0I1K- | remmneparypsl 3aMep3aHus U PACCUUTATh MOJIEKYISIPHYIO MacCy
Macchbl 1-Y1;0IIK-1-B1;YK | pacTBopeHHOTr0 BelecTBa.

PacTBOPEHHOTO -2-31;YK-2-Y1;YK-
BEILECTBA IO 2-B1

MTOHMKEHUIO

TEeMIIEPATYPHhI

3aMep3aHus

P5 DA30BLIE OIIK-2-Y1;0IIK-2- |TloctpouTs (ha3oByro quarpaMMy TBYXKOMITOHEHTHBIX CHCTEM Ha
JNAT'PAMMEBI B1;0I0IK-1-31;0I1K- | oCHOBE MOCTPOCHHUSI KPUBBIX OXJIaXICHHS. DKCIIEpIMEHTaIbHAsL padoTa
COCTOSHUA 1-Y1;0IIK-1-B1;YK | Mozmenupyer cucteMy 3BTEKTHUECKOTO THIIA, & KOMIIBIOTEPHAs-
JABYXKOMIIOHEH |[-2-31;VK-2-V1;VK- |cnoxHyto ¢a3oByto quarpammy.

THBIX CUCTEM 2-B1
(oKcTIeprMeHTaIbHA
sl U1 MOJICITbHAS)

P6 Orpenenenue OIIK-2-Y1;0IIK-2- | OKcriepuMEeHTaIbHO OIPEISNIUTh 3HAYCHHUS YIeIbHOM
CTEIICHU U B1;0IIK-1-31;0IIK- | 351eKTponpoBOJHOCTH KUKOTO AJIEKTPOJINTA U PACCUUTATD 3HAYCHHS
KOHCTaHTBI 1-Y1;0IIK-1-B1;YK | crenenu u KOHCTaHTBI TUCCOIMALIUH B IIHPOKOM JHAIIa30He
JUCCOLUAIINA -2-31;YK-2-V1;YK- |xoHueHTpanuii.
ciraboro 2-Bl
AJIEKTPOIIHTA
METO/IOM U3MEPEHHSI
3JIEKTPOIIPOBOJHOCT
u

P7 Ormpenenenue uncna | OIIK-2-Y1;0IIK-2- | Mcnons3ys MeTo IBUKYIIEHCS TPaHUIIBI ONIPENEIUTh COOTHOLICHHE

nepeHoca noHa
BOZIOPOJA B
pacTBOpe COJITHOM
KUCJIOTBI TI0 METOAY
JIBKYIIEHCS
TPaHUIIBI

B1;0IIK-1-31;0I1K-
1-V1;0IIK-1-B1

MEXKTy TTOIBIDKHOCTSIMH KaTHOHOB B BOJAHOM PacTBOpPE Ha IIpHUMeEpe
Hapbl BOZOPO/KaaMHUi




P8

TepmoanHaMuka
rajJbBaHHMYECKUX
3JIEMEHTOB:
Omnpenenenue
ANEKTPOABHKYILIUX
CHWJI TaJIbBAHUYECKUX
3JIEMEHTOB
Omnpexnenenue
MIPOU3BEICHUS
pPacTBOPUMOCTH
MaJIOpacTBOPUMOMI
COJIM B BOJIE

OIIK-2-Y 1;0TIK-2-
B1;OI1K-1-31;0TK-
1-Y1;0ITK-1-B1;YK
-2-B1;YK-2-VI;VK-
2-31

OCBOHUTH METOJHKY OTIPEeTICHHS IEKTPOABIKYIIEH CHITBI
rajgbBaHHMUYECKHUX JIEMEHTOB U ONpenenuTs 3aBucumocts JJIC ot
KOHIIEHTPAIHH/TIPON3BEICHNE PACTBOPIMOCTH MaJIOPACTBOPHMON COITH

P9

Kunetnka
TOMOTEHHBIX
XAMHYECKUX
peaxuui
Orpenenenue
KOHCTAHTBI CKOPOCTH
XHMHYECKOI
peaxkuuu
Orpenenenue
KOHCTAHTBI CKOPOCTH
Y TIapamMeTpoB
TEeMIIEpaTypHOU
3aBUCUMOCTHU
XHMHYECKOI
peaxkuuu
(KoMITBIOTEpHAS)

OIIK-2-V1;0IIK-2-

B1;0IIK-1-31;0I1K-
1-V1;0I1K-1-B1;YK
-2-31;YK-2-V1;, VK-

2-B1;YK-1-31;VK-1

-V1;VK-1-B1

Omnpenennth KOHCTAHTY CKOPOCTH XHUMHUYECKON PeaKUH Pa3IoKeHHs
caxapo3bl B BOJIC METOJIOM M3MEPEHHUS BPAIICHHS YTIIa IOJIIPU3aini
OmnpenennuTs 3aBUCHMOCTS KOHCTAHTHI CKOPOCTH TOMOTEHHOI
XMMHYECKON PEaKIMy OT TEMIIEPATyPhl U PACCUUTATH ApaMETPhI
apPEHNYCOBCKOH 3aBHCUMOCTH.

P10

Ormpenenenue
napamMeTpoB

nuddyzun
(KOMIIBIOTEpHAN )

VK-1-B1;VK-1-
Y1;YK-1-31;YK-2-
B1;VK-2-V1;VK-2-
31

[MoyunTh KOHIIEHTPAITMOHHBIN IPOGIIIH IS 3aJaHHOH Maphl METAaJIOB
noabupast mapaMeTpsl TeMIePaTypHO-BPEMEHHBIX PEKUMOB OTXKUTA H
onpenennuTs KodhduuuenT anddy3un Npy 3aJaHHbIX YCIOBHIX




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (ormcaﬂne 6I/IJ1€TOB, TEeCTOB U T.l'[.)

®duznyeckas xumug 4.1

1. ITpu 1850 [1C mnsa peakuuu 2C(1B)+S2 =2CS cTaHAapTHbIC U3MEHEHHS SHTAJIBIIUN W SHTPONUU paBHbI 414348 [k u
176,1 JIxx/K cooTBeTcTBeHHO. PaccunraiiTe paBHOBECHBII cocTaB ra3oBoit (hasbl oOpasyromeiics npu aaBienuu 0,5 at™, eciin
pearupyert 10 momb rpaduTa, 2 Most cepsl 1 1 Mons CS. Kak H3MEHSTCSI OTBET, €Ci: Y BETUYUTh TeMIIepaTypy? Y BEINIHTh
nasnenue? JJo6aBUTh B cucTeMy a30T?

2. ITpu 700 [1C u maBnennu 2 atMocteps! npotekaer peakuus C (rp) +CO2=2CO. [1G0=172000-177,5T Paccuwnraiite
PABHOBECHBIN COCTAB Ta30Boi (a3bl. UTO MPOU30MET, €CiIK B CUCTEMY 100aBUTh OKCHUJI MapraHiia, €ClId U3BECTHO, YTO IS
peakiun Mns+1/202=MnOs [1G0=-385200+74T, a mna CO+1/202=C0O2 [1G0=-282700+87T

3. O003HaYNTh U OmMHUCcaTh BO3MOXKHBIE (ha3wl B cucteMe Ag-Er. [l kaxmolt obmacti $a3oBoil AuarpaMMbl yKa3aTbh
paBHOBECHBIE (Da3bl. YKa3aTh COCTaBBI PAaBHOBECHBIX (pa3 it criaBoB, comepxkamux 5 at.% Er mpu 1000, 800, 795, 600 [1C u ¢ 50
a1.% Ag npu 932 [1C. BeimonHsieTcs 1 3aKOH MOHMKEHUS TeMIIepaTyphl 3aMep3aHus I paciulaBoB Ha ocHoBe Er? Ouenure
TETIoTy MiasieHus Er.

4. Kax 3aBucuT paBHOBECHAas KOHIIGHTpalus KUclIopojaa B paciuiaBe xene3a ¢ 0,12 % Ce ot mapumanbHOTO JaBlIeHUS
KHCIopofa B ra3oBoit ¢ase mpu 1650 [IC . IIpu ka-kom gaBnennu kuciaoponaa CeO2 He obpasyercs.
5. Kakoil rampBaHUYECKHI 3JTEMEHT HEOOXOAUMO COCTaBUTb, JJIs ONIPEACIICHUsI aKTHBHOCTH Zn B cruiaBe Zn-Cu B

3aBUCHMOCTH OT COCTaBa CIUIaBa IpH KoMHaTHOH TemmnepaType? Ouenure OJIC cocraBnenHoro Bamu sneMenTa, eciny akTHBHOCTb
Zn coctasur 0,8. Kak 110 moTy9eHHBIM JaHHBIM PacCUUTATh aKTHBHOCTH Meau? UTo BEIOPAHO 3a CTAHAAPTHOE COCTOSTHME?

dusnueckass XuMus 4.2
DK3aMeEH:

1. B pactBOpe oaHOOCHOBHOW KMCIOTHI ¢ KOHIeHTpauued 0,001M sKBUBaJIeHTHAsT 3JEKTPO-TIPOBOJHOCTL paBHA 32 Om-
lem2/r-3kB. UeMy paBeH TOK B SJIEKTPOIUTUIECKON sTYeHKe C TUTOMIA-AbI0 3JIEKTPOIOB 2X2 M2, pacIioi0KEHHBIX Ha PACCTOSHUH
0,5 cm npu Hanpsixennu 0,5B, ecnin B Hee 3aIUTh pacTBOpP KUCIOTHI ¢ KoHIeHTpanuen 10-2 M. Ha xakoe paccTosiHue nepemMectsiTcst
no-Hbl 32 10 cekyHn B oTol stueiike? [ToaBMKHOCTH KaTHOHA U aHHOHA paBHBI 305 u 15 OM-1cM2/r-3KB.

2. IIpu Temneparype 10 [1C Bpems npeBpaieHus 75 % HCXOAHOrO BEIECTBA PEAaKUMHU YMEHbIIWIOCH ¢ 2 yacoB 10 30
MHHYT IIPY YBEJTMUCHNH NCXOIHOW KOHIIEHTpAIMH ¢ 2.5 1o 5 Momnb/M3. DHeprus aktuBamy peakunu 50 xJlx/mMons. Onpenennre
CKOPOCTh peakuuu npH Tem-nieparype 20 [ C npu koHueHnTpanuu 0,3 MOJIb/J1.

3. B cucreme nporekaror nBe peakiuu: oopatumas peakuus A+B = AB (1) u HeoOpatumas peaxuus 2ATTA2 (2).
3anumuTe CHCTEMY KHHETHIECKUX YPaBHEHHH, OTTMCHIBAIOIINX IBOJIOIIMIO CHCTEMBI B O0IIIEM CITydae, BEIpa3uB KOHIICHTPAIINH
BCEX BEUIECTB Yepe3 KOHIEHTpaluio BemecTs A u B. BeiBecTn 3aBucumMocTh KOHIIEHTpaui AB Ha HagalibHOM 3Tane, eciy s
peaxuu (1) KOHCTaHTa CKOPOCTH IpsiMOit 1 0OpaTHOH peakuuu paBubl 0,1 (Monb/m)-1cex-1 u 0,05 cex-1. st peakiuu (2)
KOHCTaHTa ckopocTh paBHa 0,001 (Monb/n)-1cek-1 HavanpHas koHIeHTpanus Be-1iecTB A paBHa 10 Monb/M3, a B —1 mons/n. Jlo
KaKoT'0 MOMEHTA CIIPABEUTHBEI CACIAaHHbIE IPEI-MOI0KSHHUS MTPH BBHIBO/IC 3aBUCHMOCTH.

4. B cocyn o6vemom 0,01 M3 momecTunn minacTuHy Maccoi 12 T mmotHoro rpadura (Iwor-Hocts 2,1 r/cm3) u TonmmHON 1
MM 1ipu Temmeparype 1000 C. Kak MeHsieTcst Macca rpadurta co BpeMeHeM, eciii IpoayKToM peakuu siBisiercst CO, a B MCXOHBIN
MOMEHT B Ta30BOH (haze OBIIT KHCIOPO] ¢ TAPIUATBHEIM JaBiieHneM | atM. ['opeHne cunTaTh peakiuueii mepBoro mopsijaka mno
KHCIIOPOJY.




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

MertomKa OLIEHKA OCBOSHMS TUCHMILINHBI «DU3nueckass XuMUs 4. 1»

MaxkcumarnsHoe uncio 6amios: 100 6amro (Ok3amer: 40 6amnoB; [Ipakrnaeckue 3austust: 40 6amtos; JlabopatopHsie 3ansaThsA: 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.

. Jomarnee 3amanne «XMMHUYECKOE paBHOBECHE» - MakcuMaibHO 12 Gamnos 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 mpoBOIATCSA BO BpeMsl IPAKTHUSCKUX (1a0OpaTOPHBIX) 3aHATHI U MOTYT OBITh IIEpEIHCcaHbl 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 6ayutos/padoty. [Ipr HeoOX0JMMOCTH MOKHO TIEpeeaTh B COTJIACOBAHHBIE C MTPEIoAaBaTesieM 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 6amioB (Jx3amen: 40 6amnos; [Tpakruyeckue 3anstus: 30 6amnos; JlabopaTopasie 3ausTus: 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 «@opmaibHas KHHETHKa) MaKCUMANbHO 12 Gaios;

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

Kontpomsras pabora «PopMansHas KWHETHKA» MAKCUMAIBHO § 0aJlIoB.

JlomanrHee 3a/iaHue cIaeTcs B 3apaHee OObsIBICHHBIE CPOKH. MOJKeT ObITh UCIIPaBIIEHO, IIOCTIE YKa3aHus 3amedaHuil 1 pa3. Cpoku
C/1aud MCIPaBICHUH OOBSBISIOTCS IPEToaBaTeNeM, BeAy-IINM IPAKTHISCKIE 3aHATHS, 10 COTJIACOBAHHIO C JIEKTOPOM ITOTOKA.
3amuTa /I3 npoXoAuT B BHAE MHCHMEHHOTO OMPOCca Ha KOHCYIbTAIMU B IpoBoAuTCs | pa3. Cpoku ycTaHABIUBAIOTCS
HperofaBaTeneM, BeAYyIHM IPAKTHYECKUE 3aHATHSL, 110 COTNIACOBAHHMIO C JIEKTOPOM ITOTOKa 1ocie caauu J13.

KoHTposbHEIE pabOoTHI TPOBOASATCS BO BPEMs MIPAKTHICCKUX 3aHATHH M MOTYT OBITh IIepenucansl 1 pa3 B TeueHne cemecTpa. Cpoku
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 | Aappees JI. A, Ousnueckas xumust (N 2761): DNeKTpoHHAass OMOJINOTEKA M.: [MUCuC], 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: OnexrpoHHas OMOIHOTEKA M.: U3n-so 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., MpaKTUKyM st OBM
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
crrert.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, UCTOYHHK TOCTOSHHOTO TOKa, HIEHKEp OpOUTANbHBIA 2

mMT., TpUHTEp, HaOop JaboparopHblii "OmnpeaencHue
SHTaIbNUN", Habop ab0paTOPHBII "3aBUCUMOCTb
NeKTpOABIKymeH cunsl 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 «Unteprer», DUOC yHuBepcuTeTa 4Yepe3 JUUYHBIN
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.




