MMHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3BOBAHWS POCCUMCKON ®EJEPALINN
CTAPOOCKOJIbCKUU TEXHOJIOI'NYECKUU UHCTUTYT UM. A.A. YTAPOBA
(bunmain) henepabHOTO rOCYIAPCTBEHHOTO aBTOHOMHOTO 00Pa30BaTEIBLHOTO YUPEKICHHS

BbICIIET0 00pa30BaHUs

«HannoHabHBIN UCCIEA0BATENbCKUNA TEXHOJOTrMYeCcKUl yHuBepcuter « MUCHUC

3akperureHa3zakapeapoi
HanpasnennenoarotroBku
[podmis

Kpanuduxanus
dopmaobyueHus

O0mWasTpyI0eMKOCTb

YacoBnoyueOHOMYIUIaHY
B TOMYHCIIE!
ayJTMTOPHBIE3AHATHUS

CTHU HUTY «-MUCHUC»

PaGouas mporpamma yTBepkieHa
pelieHreM YUeHOro CoBeTa

CTU HUTY «MUCHUC»

ot «24» urons 2025 r.

poTokoj Ne 26

Paboyas mporpaMmma JUCITUTIMHBI

duznuyeckass XUuMHSA

Kadenpa ¢pmuku u xumuu (CTU HUTY «MUCHUC»)
22.03.02 Metammyprus
TexHOJIOrHs IPOM3BOJICTBA METAJUTH30BAHHOTO CHIPhS

bakanasp

Ounast
33ET
108

72

camocTosiTelbHaspabora 27

YaCoB Ha KOHTPOJIb

9

PacnpenesieHne4acoBIUCHUILINHBITIOCEMECTPAM

Cemectp 3 Hroro
BumzansTuit VII PII VII PI1
Jlexkuuu 17 17 17 17
JlaGopaTopHbie 17 17 17 17
IpakTuueckue 38 38 38 38
KonTaktHaspabora 72 72 72 72
Cawm. paborta 27 27 27 27
Yachbl HAa KOHTPOIIb 9 9 9 9
Hroro: 108 108 108 108

I'on mHabopa 2025.

DOPMBIKOHTPOJISIB CEMECTPAX:

Ok3ameH 3cemecmp



[IporpamMmy coctaBui(n): =
3aB. kadenpoit PuX, AOLEHT, K.T.H.
CazonoB Anekcanap BacuibpeBud

Honacrnocmo, yu.cm., yu.36 §HO  nonnocmoio noonuco

Pabouas mporpamMma JUCIUITITHHE
duznyeckas XumMus

Haumenosanue

Pazpaborana B coorBerctBuu ¢ OC BO HUTY «MUCHUCH:

CaMocCTOATENTbHO yCTaHABIMBAEMBIN 00pa30BaTEeNIbHBIN CTaHAAPT BHICIIETO 00pa30BaHus - OakalaBpHaT
denepanbHOE TOCYIApCTBEHHOE aBTOHOMHOE 0O0pa30oBaTeNbHOE yUpeKAeHHE BbIciiero oOpasoBanus «Hamnwo-
HaJIBHBIN MCCIIe0BaTENbCKIM TexHOoJIorndeckuil yauBepcuretr « MUCHCy» no Hanpasnenuto moarorosku 22.03.02
Meramtyprust (mpukas ot 02.04.2021 r. Ne 119 0.8.))

CocraBneHna Ha OCHOBaHUH yueOHoro Turana 2025 rona Habopa:

22.03.02 Metamnyprus,

[Mpoduns: TexHomorus MpOM3BOACTBA METAUIM30BAHHOTO CHIPbs, YTBEPXKIACHHOTO YdeHbiM coBetom CTU HUTY
«MUCHUC» ipoTtokon «24» utons 2025 1. mpoTtokon Ne 26.

Pabouas nporpamma o100peHa Ha 3acelaHuu Kageaphl
Kadeapa ¢pusuxku u xumuu (CTU HUTY «<MUCHUC»)

HaumeHosaHuexageopvl

IIpotokon ot «30» mast 2025 . Ne 5

3aB. kapenpoit  duX I1.C. backakoB
abbpesuamypanaumeHos8aHusKagpeopsl noonuce U.0. Pamunus
«30» mas 2025 T.
Pykosogurens OITOIT BO
3aB.kadeapoit MM, J A.B. Cazonos
KaHAUJAT TCXHUYCCKUX HAYK, JOLCHT e f"
00JIIICHOCMY,  YU.CII., VU.36. nucy H.0. Qamunus

«30» mas 2025 .



1. HEJIA OCBOEHUSA

Ilenssmu ocBoeHUS AUCTHUILTUHBI « DH3HUecKast XUMUSD» SIBISIFOTCS TIOJTy4YeHHE YTITyOJeHHBIX 3HAHUH 00 O0IMX 3aKOHAX,
OTIPEISIIAIONINX CTPOSHUE BEIIECTB, HANIPABICHUE U CKOPOCTh XUMHUUIECKUX TIPEBPAIICHUIA TIPH Pa3IUIHBIX BHEITHUX YCIOBHUSX;
0 KOJIMYECTBEHHBIX B3aWMOJCHCTBHUAX MEXIY XUMHUECKUM COCTaBOM, CTPYKTYPOH BEIIECTBA M €r0 CBOMCTBaMH, (OPMHUPO-
BaHUC HABBIKOB CAMOCTOSITEIbHON HAyYHO-UCCIICIOBATEIBCKOM; Pa3BUTHE OHATHIHHON TEOPETUIECKOM 0a3bl 1 (hOpMUPOBAHUE
YPOBHS MPAKTUIECKOM MOITOTOBKH, HEOOXOJMMBIX JIJIsl IOHMMAaHUS COBPEMEHHBIX POOIeM (HU3UUCCKOM XUMUU.

3amaun JUCIUILINHEL:
—  HAaYYUTh OOYYAIOIIMXCS MPUMEHATH 3aKOHBI (PU3NYCCKON XMMHHU B IPAKTUUCCKON U HAYYHOU JEATCIILHOCTH;
—  Hay4uTh OOYYAFONIUXCS MOJH30BATHCS OCHOBHBIMH IPHEMAaMH PEIICHHUS KOHKPETHBIX 3a7ad M3 Pa3HBIX Pa3leiiOB
XUMHH;
—  Hay4uTh 00yUJaIOMIUXCS MCIIONB30BaTh METOABI (PM3UKO-XUMHUYECKOTO aHAIN3a, TEOPETHIECKOTO U SKCIIEPUMEHTATb-
HOTO WCCIIEIOBaHUS B IPO(PECCHOHATBHON ACATEIEHOCTH;
—  Hay4HTh 0OYYaIOINXCS CIUIAHUPOBATh U IPOBECTH JTaOOPATOPHEIN SKCIIEPUMEHT;
HAYYHUTh OOyJarommxcsi o0pabaTeBaTh SKCICPUMEHTAIBHBIC PE3YNbTaThl ¢ MPUMEHEHHEM HH(POPMAIOHHO KOMMYHHKAIIU-
OHHBIX T€XHOJIOTHH.

2. MECTO B CTPYKTYPE OBPA3OBATEJBHON MPOT'PAMMBI

Hukn (paznen) OIT: b1.b.
2.1|TpedoBaHus K MpeaBapuTeJbHOIl MOATOTOBKE 00YYAIOIIEroCs:
2.1.1|(Xumus
2.1.2|Duznka

2.1.3|Maremartnka

2.2| JpcuumianHbl (MOXYJIH) M MPAKTHKH, JUIS KOTOPBIX 0CBOEHHNE TAHHOM TUCHHILUIAHBI (MOXYJIs) HEOOX0XMMO
KaK NpeuiecTByloniee:

2.2.1|TepmoauHaMHKa ¥ KHHETHKA METAJUTyPIrHYCCKHUX IPOIIECCOB

2.2.2|Koppo3us ¥ 3auTa MeTalIoB

2.2.3|MeToap! KOHTPOJIS U aHAJIH3a BEIICCTB

2.2 4|Meramtyprus xene3a

2.2.5|DnexkTpoMeTayprus craiu

2.2.6|Merautyprust ctaiu

2.2.7|Meros!I 1 antmapaThl OYMCTKA Ta30B M BOJBI

2.2.8|Tepmuueckast 00pabOTKa METAITONIPOIYKIIUU

2.2.9| Xumuko-TepMuieckas 00padOTKa METAIIIOB

3. UHJIUKATOPbI ®OPMUPOBAHUSA KOMIETEHIIUM,
COBMEINEHHBIE C PE3YJbBTATAMMU OBYYEHUS IO JUCIIUIIJINHE

OIIK-1 Cnocoden pemiathb 3aga4u npogeccuoHaNbHON /1esiTeJbLHOCTH, PUMeHsIsl 3HAHUSA (PYHAAMEHTAJIbHBIX HAYK,
MEeTOJbl MOJeIMPOBAHNS, MATEMATHYECKOI0 AHAJIN3a, eCTeCTBEHHOHAYYHbIE 1 00LIeHHKeHEePHbIe 3HAHUS

3HaTh: OIIK-1-31 3Hath pyHIaMEHTAIBHBIE MOJOXKEHHS (HU3MUECKON XMMHHM ISl PEISHUs] KOHKPETHBIX 3a1a4 mpodec-
CHOHAIBHOW JIESTENBHOCTH Ha MPOW3BOJCTBE, CYIIHOCTh PEAKIMH M MPOLECCOB, MCIOIb3YEMbIX B (hPHU3MUECKOM
XUMHH

Ymern:  [OIIK-1-Y1 Ymers npeacTaBuTh aIeKBaTHYIO COBPEMEHHOMY YpPOBHIO 3HaHMI HayYHYIO KapTHHY MHpa Ha OCHOBE

3HAHWST OCHOBHBIX TIOJIOKEHHHW M 3aKOHOB (I)HSH‘ICCKOﬁ XUMHUU JJId HWCIIOJB30BaHUA TIpU PCIICHUN Hay4d-
HO-TCXHUYCCKHUX 3a/ad4, YMeTh AHAJIM3UPOBATH AJIbTCPHATUBHBIC BAPUAHTHI PEHICHUA HUCCICAOBATCIBCKUX U
MPaKTUYCCKUX 3a/la4 U OHCHUBATh NOTCHIHUAJILHBIC BI)II/IFpI)IHII/I/HpOI/IFpI)IIHI/I pcajin3alivi 5TUX BapHUaHTOB

Baangers: |OIIK-1-B1 Biagers HaBBIKaMU pemICHHUS MCCIIEAOBATEIFCKUX M NMPON3BOACTBEHHBIX 3a7a4, OTHOCSIIUXCS K TPO-
(heccroHampHOM 00JIaCTH C MpUMEHEHHeM (yHIAMEHTAIBHBIX 3HAHUH (pU3MUecKOW XWMUH, BIA/JETh HAaBBIKAMH
HAYYHOTO MBIIUICHHUS

OIIK-4 Cnoco0eH npoBOaAUTHL U3MepeHusi U Ha0JioieHusl B cepe npodeccuoHATbHOI 1eATeIHLHOCTH, 00padaTbIBATh U
NPeICTABJATH IKCIEPUMEHTAJIbHbIE JaHHbIE

3HaTh: OIIK-4-31 3HaTh OCHOBHBIC IIPHEMBI MPOBEACHUS aHAIN3A W MPUHINIBI pabOTHl OCHOBHBIX MPHUOOPOB, MCIIONB3Y-
eMbIX B aHaJII3€, OCHOBHbBIE METPOJIOTHYECKUE TpeOOoBaHus MpH padoTe ¢ HPUIUKO-XUMUYECKON arnaparypoi

VYmerb:  |OIIK-4-Y1 YMeTs onpeaemnsaTh KOMUIeCTBEHHBIE (PH3UKO-XUMUYECKHE XapaKTePUCTHKH IIPOLIECCOB, HEOOXOAMMBIE
11 BEIOOpa CpPesICTB M3MEPEHUH B COOTBETCTBUH C TPeOyeMO TOYHOCTHIO M YCIOBHSMH SKCIITyaTalluy

Baagern: |OIIK-4-B1Bianetr HaBbikaMu BbIOOpa ONTUMAILHOTO METOJIa aHAIHM3a KOHKPETHOTO O0BEKTa U METOJAUKOU €ro
MpPOBEJICHUS, BIIaJCTh HABBIKAMU IJIAHUPOBAHUS M MPOBEICHUS HAYYHOTO HCCIEAOBAHNs, aHAN3a U WHTEpIpeTa-
[IUY TIOJTy4aeMbIX PE3yJIbTaTOB

YK-1 Cnoco6eH ocymecTBJsITh MOUCK, KPUTHYECKUH aHAJIU3 M CHHTe3 MHPOPMALMHU, YMeHHEe aHAJIU3UPOBATH MPO-
necchbl M CUCTEMbI € MCTOJIb30BAHNEM COOTBETCTBYIONIUX AHAJIMTHYECKHX, BHIYUCIUTEIBHBIX U IKCIIEPUMEHTATbHBIX
METO/I0B, IPHUMEHSITh CHCTEMHBIH MOJX0A AJs pelieHHs] NOCTABJIEeHHbIX 32124




3HaTh: VK-1-31 3HaTh 3aKOHBI ¥ TOJOXCHUS (U3UICCKOM M KOJUIOMTHOW XMMHUH - TEPMOJTUHAMUYCCKAC U KHHETHYCCKHUEC
YCIIOBHS MMPOTEKAHUS XUMHUICCKUX PEaKIiii; paKTOphI, BIUIOIINE Ha PABHOBECHE B TOMOTEHHBIX U T'€TEePOTECHHBIX
cucremax

Ymerb:  |YK-1-Y1VYMers ncnonp30BaTh OCHOBHBIE 3aKOHOMEPHOCTH XUMIYECKON TEPMOANHAMIKH M XUMUYECKON KHHETHKH
TS pereHns 3a1a4, BO3HUKAIOIMNX B X0/1€ TPO(eCCHOHANBHON AeITeNbHOCTH

Buagers: [YK-1-B1l Bnaners HaBbIKaMU HCIIOIB30BaHMS OCHOBHBIX 3aKOHOMEPHOCTEH XMMHYECKOH TEPMOJMHAMHKH U XHU-
MIYECKOM KWHETHKH JUIsl PEIICHNS 3aa4, BOSHUKAIOIINX B X0A€ NPo(hecCHOHATBLHON A TETbHOCTH

4. CTPYKTYPA U COOJEP)KAHUE

Komzansa | HammenoBanue pa3aeioB u teM |Cemectp| Koanue- Komneren- Jlutrepartypa | [Ipumeuanu
TUs /Buj 3anATHS/ CTBO 4acoOB 107071 M JJIeK- e
TPOHHbIE
pecypchbl
Pa3znen 1. OcHOBBI XUMHYECKOMH
TEePMOAUHAMHKH
1.1 OCHOBHEIE ITOHITHS XUMHYECKOM 3 2 VK-1-31 J1.1,J12.1,
TepMoauHaMUKU. IIepBbIil 3aK0H OIIK-1-31 2.2
TepMOJUHAMUKU. BHYTpeHH S OIIK-4-31

sHeprus. [Ipumenenue 1 Havyana K
HEKOTOPBIM Iporieccam. JHTallb-
nus. Tepmoxumust. 3akoH I'ecca u
CJIC/ICTBHSA U3 HEeTO. BimsiHne Tem-
nepaTypsl Ha TEIIOBOH AP deKT
XUMHUYECKHX PEAKIUH, 3aKOH
Kupxroda. Pacuer TemnoBbIx 3¢-
(hEeKTOB XMMHUYECKIX PEAKIIHH.

/Jlex/

1.2 BTopoii 3ak0H TepMOANHAMUKH. 3 2 YK-1-31 J1.1,J12.1,
Ero matemaruyeckoe BbIPAKEHUE OIIK-1-31 2.2
JUI1 0OpaTUMBIX U HEOOPATUMBIX OIIK-4-31

MIPOLIECCOB. DHTPOMHUS U HATIPaB-
JICHHE CaMOTIPOU3BOJIBHBIX TIPO-
I[ECCOB B U30JIMPOBAaHHBIX CHCTE-
Max. TepMoANHAMUYECKHE TOTEH-
uuansl. DHeprus ['enbmroibua,
sHeprus [ mb6ca. Ypasuenus ['uob-
6ca—IenmpMmronbna. Kputepun
BO3MOKHOCTH CaMOIIPOHU3BOJIEHOTO
MPOTEKaHMS PEAKIUH U YCIIOBHS
paBHOBecHs B cucteMax. /JIex/

1.3  |JlaGoparopnas 1. Onpenenenne 3 4 YK-1-V1 J1.1,J712.1,
XAapaKTEPUCTUK YIJIEKHUCIIOTO rasa B OIIK-1-V1 2.2
ypaBHeHun BaH-nep-Baaisca /J1a6/ OIIK-4-Y1

OIIK-4-B1

1.4 Wneanbubie rassl /T1p/ 3 6 VK-1-B1 J1.1,
OIIK-1-Y1 J1.2,J12.1,
OIIK-1-B1 J12.2,713.1
OIIK-4-B1

15 [TepBsIii 3aKOH TEPMOMHAMHKH. 3 8 YK-1-V1 J1.1,
Tepmoxumus. Bropoii 3akoH Tep- YK-1-Bl1 J1.2,J712.1,
MoauHaMuku. JHTponus /T1p/ OIIK-1-Y1 J12.2,J13.1

OIIK-1-B1
OIIK-4-V1
OIIK-4-B1

1.6 OcBoeHMe TeOpEeTUIEeCKOro Mare- 3 45 VK-1-31 J1.1,
puaina pazzaena "OCHOBBI XUMHUUE- VK-1-B1 J11.2,J12.1,
CKOM TepMOJTUHAMUKH"'; BBITION- OIIK-1-31 J12.2,J13.1
HEHHUE PacyeToB I10 Ja0opaTOpHOU OIIK-1-Y1
paborte /Cp/ OIIK-4-31

OIIK-4-B1

Pazgen 2. Tepmoaunamuyeckoe
onucaHue XUMHYecKUX U ¢a3zo-
BBIX PAaBHOBECHI1 B MHOTOKOM-
TMOHEHTHBIX CHCTEMax




2.1 OCHOBHEBIE OHATHS CI0KHBIX OT- 2 VK-1-31 J1.1,J12.1,
KPBITBIX CUCTEM. XUMHUICCKUIH OIIK-1-31 J12.2
noteHnyan. [IpumeHenne Tepmo- OIIK-4-31
TUHAMUKA K XUMHUYECKAM paBHO-

BecusiM. M30Tepmbl XuMHuyeckon
peakuuu. KoHCTaHTBl XMMHUYECKON
peakmu. BimsiHMe Temmepatypel
Ha XUMHYECKoe paBHOBecue. M30-
xopa u u300apa peaxiuu. Biusuue
JTABJICHUS HA XUMHUYECKOE PABHO-
Becue. TeopeTudeckuil BRIXON
MPOAYKTOB peaknuu. TepMoauHa-
MUKa pacTBopoB. [lapiuanbHele
MOJIFHBIE BETTMIUHBI KOMIIOHEHTOB
pactBopa. OCHOBHI TEPMOANHAMH-
KH TETEPOTCHHBIX CHCTEM. Y CJIOBHE
TEPMOJANHAMHYIECKOTO PaBHOBECHS
B TETEPOTEHHBIX CHCTEMaX, Teope-
ma ['n66ca. [IpaBuno a3 'nboea.
®da30BOC paBHOBECHE B OJJHOKOM-
MIOHEHTHBIX CUCTEMaX. Y paBHEHHE
Knaysuyca-Knaneiipona.

®a30Boe paBHOBECHE B MHOTO-
KOMITOHEHTHBIX cucTeMax. /JIex/

2.2  |Jlabopatopnas 2. M3yueHue pac- 2 YK-1-V1 J1.1,J12.1,
IIpeieeHUs] HOAa MEXAY BOIOU U OIIK-1-Bl 2.2
OpraHUYECKUM PacTBOPUTEIIEM. OIIK-4-V1
/J1a6/ OIIK-4-B1

2.3 Xumuueckoe paBHoBecue. Pa3zoBoe 6 VK-1-V1 J1.1,
pasHoBecwue. /Tlp/ VK-1-B1 JJ1.2,J]12.1,

OIIK-4-V1 J12.2,J713.1
OIIK-4-B1

2.4 OcBOGHHUE TEOPETUIECKOTO MaTe- 45 VYK-1-31 J1.1,
puana pa3zaena "TepmoauHaMIUe- VK-1-B1 JJ1.2,J]12.1,
CKO€ OTHCaHNe XUMUIECKUX U (a- OIIK-1-31 J12.2,J713.1
30BbIX PAaBHOBECHM B MHOTOKOM- OIIK-1-V1
MMOHEHTHBIX CHCTeMaXx'"; BBITIOJIHE- OI1K-4-31
HHUE PacyeToB 110 JJabopaTopHOI OIIK-4-V1
pabote /Cp/ OIIK-4-B1
Pa3nen 3. Tepmogunamuka pac-

TBOPOB YJIEKTPOJTUTOB M JIEK-
TPOXUMHYECKHX CHCTEM

3.1 TepmoarHaMHUKa paCTBOPOB dJIEK- 2 YK-1-31 J1.1,J12.1,
TPOJUTOB. MeTO/| aKTUBHOCTEH, OIIK-1-31 2.2
CpElHsIsl NOHHAs AKTUBHOCTb, OIIK-4-31
noHHas cruia. OCHOBHEIE MTOJIOKeE-

HUS TEOPUH CHITBHBIX 3JICKTPOIIH-
ToB [JleOast m XIOKKels. DIeKTpH-
YecKast POBOIUMOCTh PACTBOPOB
SJIEKTPOJINTOB: YACTbHAS U MO-
JSpHAsl, UX 3aBHCUMOCTH OT KOH-
LeHTpanuu anexrpoiura. [1o-
JIBHOKHOCTH MOHOB. 3akoH Kosb-
payia. DIeKTPOJHbIE TPOLECCHI.
TepMoIUHAMHUKA TaTbBAHUIECKOTO
dJIEMEHTA U dJeKTpoja. /Jlex/

3.2 |Jlabopartopuas 3. OnpenencHue 2 YK-1-V1 J1.1,J712.1,
3JIEKTPOKUHETUYECKOTO MOTEHIIN- OIIK-4-VY1 J12.2
ana TuApoPOOHOTO 305151 METOJIOM OIIK-4-B1
anekTpodopesa /J1ad/

3.3 OcBoeHMEe TeOPEeTUIECKOro MaTe- 45 VK-1-31 J1.1,
puaina pazzaena "TepMoauHamMuKa VK-1-V1 J11.2,J12.1,
PacTBOPOB JIEKTPOIUTOB U JJIEK- VK-1-B1 J12.2,J13.1
TPOXUMHUYECKUX CUCTEM'; BBIIIOJN- OIIK-1-B1
HEHHUE PacyeToB I10 Ja0opaTOpHOU OIIK-4-31
pabore /Cp/ OIIK-4-B1




Pasznen 4. Xumuueckass KHHETH-
Ka ¥ KaTaJIu3

4.1

OCHOBHBIE TIOHATHS U TIOCTYJIATHI
XUMHUYECKOU KUHETUKH. Dop-
MaJbHblE€ KHHETUUECKHUE YpaBHE-
HUSl OTHOCTOPOHHUX PEaKLUil.
Crioco0b1 onpeieIeHns TOPsIKa
peakuuu. KuHeruka ciaoxHbIX
peakuuii. 3aBUCUMOCTh CKOPOCTH
peakuuu ot TemrepaTtypsl. Teopuu
XUMUYECKON KUHETUKU. OCHOBHBIE
MOHATHUA KaTanu3a. | OMOreHHBIN:
KHCJIOTHO-OCHOBHOM KaTasu3.
DepMeHTaTUBHBIN KaTanus. 'ere-
poreHHbIi KaTamus. /Jlex/

YK-1-31
OIIK-1-31
OIIK-4-31

J1.1,J12.1,
Jd22

4.2

Jlabopatopnas 4. Onpenenenue
MHTETPaJIbHON MOJIBHOM SHTAJIBIINU
pacTBOPEHHS KPUCTAIUTHYECKOM
COJIM M SHTAJIBITHNU 00pa30BaHUS
TBepIoro pacteopa /J1ad/

YK-1-V1
YK-1-B1
OIIK-1-B1
OIIK-4-B1

11,0121,
7122

4.3

PactBops! HeanekTpomutos /IIp/

YK-1-V1
YK-1-B1
OIIK-1-B1
OIIK-4-B1

J1.1,
J12,J12.1,
J12.2,J713.1

4.4

OcCBOGHHUE TEOPETUIECKOTO MaTe-
puana paszgena "XuMudeckas Ku-
HETHKA U KaTajau3'; BEITOJTHCHUE
pacueToB 10 JIAOOpaTOPHOI padboTe
/Cp/

4,5

YK-1-31
OIIK-1-31
OIIK-1-V1
OIIK-4-31
OIIK-4-B1

J1.1,
J12,J12.1,
J122,713.1

Pa3nea S. Tepmoannamuka
NOBEPXHOCTHBIX SIBJICHMI1

5.1

TepmonuHamMuueckue GyHKIIUU
IIOBEPXHOCTHOTO ciosl. Ilo-
BEPXHOCTHOE HATSHKEHHUE, CBO-
0omHas yIenpHas TOBEPXHOCT-
Has SHeprus. [loBepXHOCTHEIE
SIBIICHUS: aICOPOIIHS, are3ns,
cMaunBanHue. TepMoarnHAMITIe-
ckas Teopus agcopoumu ['mboca.
Teopuu ancopbunu. MoHOMO-
JIEKyJIIpHAs TEOPHs aCOPOIIH
Jlenrmiopa. IlonumonexynsipHas
aacopbuus. Teopus BT, Ilo-
sisiau. [I0OBepXHOCTHO- aKTUBHBIC
BelecTBa. AJicopOIms Ha
TBEPIBIXaICOPOCHTAX.

Anresus u cMaunBanue. Pabora
aJre3uu U ee B3aMMOCBSI3b C
KpaeBBIM YTIIOM CMaYHBaHHS.
Tunpodumuzanmst u ruapodo-
Om3anus noBepxHocTei./JIex/

YK-1-31
OIIK-1-31
OIIK-4-31

11,121,
7122

5.2

JIBOIHOM 2NEKTPUUECKUH CIION U
ANEKTPOKUHETHICCKHE SIBIICHUS.
Bo3HUKHOBEHHUE ANEKTPUUECKO-
O 3apsi/ia Ha TOBEPXHOCTH pas3-
nena ¢as. Crpoenune J19C.
DNEeKTPOKHHETUIECKUI TOTEH-
nuai. Dnekrpodopes, 3MeKTpo-
0CMOC, ITOTEHIIHAJT IPOTCKAHHS,
MTOTEHIIMAT CCANMCHTAIIHH.
CkopocTb anekTpodopesa u
anekrpoocMoca. CTpoeHHe MHU-
uesbl. DakTophl, BIUSIOIINE Ha
TEPMOAMHAMHYCCKHUH U JICK-
TPOKWHETHYECKHH MOTEHITHA-
ie1./JIex/

YK-1-31
OIIK-1-31
OIIK-4-31

11,0121,
7122




5.3 JlabopaTopnas 5. Ancopouus 3 YK-1-V1 J1.1,J712.1,
OpraHUYECKHUX KUCIIOT U3 BOJI- OIIK-1-B1 J12.2
HBIX PaCTBOPOB Ha aKTUBHOM OIIK-4-Y1
yrie. AncopOIus B pacTBOpax OIIK-4-B1
HEDJIEKTPOJIUTOB Ha TPAHUIIC
paszena XUIKocTh — ra3. /J1ab/

5.4 DNEeKTPOIUTHIECKAS TIPOBOIH- 6 OIIK-1-VY1 J1.1,
MOCTb. DIIEKTPOABIKYIIIHE CH- OIIK-1-B1 J11.2,]12.1,
sl /TIp/ OIIK-4-V1 J12.2,J13.1

OIIK-4-B1

55 OcBoeHHE TEOPETHIECKOTO Ma- 45 VYK-1-31 J1.1,
Tepuana pazzaena "TepmoauHa- VK-1-V1 J11.2,J12.1,
MUKa OBEPXHOCTHBIX SIBJICHUH"; OIIK-1-31 J12.2,J13.1
BBIIIOJIHEHUE PACUETOB I10 JIa- OIIK-1-V1
6oparopHoii padote /Cp/ OIIK-1-B1

OIIK-4-V1
Pa3nen 6. OcHoBHBIE CBOIiCTBA
AUCTIEPCHBIX CHCTEM

6.1 OCHOBHBIE CBOHCTBA JHCIIEPC- 2 VYK-1-31 J1.1,J12.1,
HBIX cucTeM. Kimaccudukarius OIlK-1-31 J12.2
qucnepcHelx cucreM. CenumeH- OI1IK-4-31
TaIMOHHAS] YCTOMYUBOCTH JTUC-

MIEPCHBIX cucTeM. TepMomHa-
MUYECKHC 1 KHHETHICCKIE
(aKkTOpBI arperaTUBHON YCTOM-
yyuBOCTU. Teopust yCTOMUUBOCTH
ruapohoOHbIX 30uei. /JIek/

6.2 Teopusi KUHETUKHU KOATyJIILIUU 1 YK-1-31 J1.1,J12.1,
CmonyxoBckoro. Brnusiaue anek- OIIK-1-31 J12.2
TPOJIUTOB, HA YCTOMYUBOCTb JIUC- OIIK-4-31
MepCcHBIX cucteM. OnTH4ecKue
SIBJICHHS B JIUCIICPCHBIX CUCTEMAX.

CaeropaccesiHie, ypaBHCHHE
Penes. OnTudeckue MeTobI UC-
CJIEZIOBaHUS TUCTICPCHBIX CHCTEM.
301, CyCTIeH3UH, SMYJIbCHH, ITCHEI,
nacTtbl. OCOOCHHOCTH YCTOHYNBO-
CTH THX CHUCTEM, HX paspylicHue U
MPAaKTUYECKOE UCIOIb30BAHHUE.
CTpykTypooOpa3oBaHuE B IUC-
nepcHbIX cucremax. /Jlex/

6.3 Jlaboparopnas 6. Koarynsius u 4 YK-1-V1 J1.1,J12.1,
YCTOWYUBOCTH THIPO(POOHBIX 30- OIIK-1-V1 J12.2
neit. KoHneHTpannoHHas koary- OIIK-1-B1
JIALMS 30J19 TUAPOKCHAA JKele3a OIIK-4-Y1
/J1a6/ OIIK-4-B1

6.4 XuMmuyeckass KHHETHKA U KaTaJlu3 6 VK-1-V1 J1.1,
Mp/ YK-1-Bl J11.2,J712.1,

OIIK-1-V1 J12.2,J713.1
OIIK-1-B1
OIIK-4-Y1
OIIK-4-B1

6.5 OcBoeHMEe TeOpEeTUIEeCKOro MaTe- 45 VK-1-31 J1.1,
puaina pazzaena "OCHOBHbIE CBOH- VK-1-V1 J11.2,J12.1,
CTBA JUCIIEPCHBIX CHCTEM''; BBI- OI1K-1-31 JI2.2,J13.1
MOJIHEHUE PacyeToB Mo Jabopa- OIIK-1-B1
TopHO# padote /Cp/ OIIK-4-Y1

OIIK-4-B1

7 Yacel Ha KOHTPOJIb /KoHTpOJIB/ 9 YK-1-31 J1.1,

YK-1-V1 J1.2,J712.1,
VYK-1-Bl J12.2,J13.1
OIIK-1-31

OIIK-1-V1

OIIK-1-B1

OIIK-4-31

OIIK-4-V1
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5. ®OHJ ONEHOYHBIX MATEPHUAJIOB

5.1. Bonnpocsl 11 caMOCTOSITeIbHOI MOATOTOBKH K K3aMeHY (3a4€Ty ¢ OLleHKOii)

DK3aMEH I10 JAUCHUIUIMHE MMPOBOAUTCA B BUJAC NPOXOKACHUSA UTOTOBOT'O TECTA. HpI/IMepHHﬁ MEPeUCHb BOIIPOCOB [JId MMOAT0-
TOBKU K UTOTOBOMY TCCTUPOBAHUIO ITPUBCACH HUKE

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

IlepBoe Hauano tepMoanHamMuku. PopMyIMPOBKH 1-ro Hayama TEPMOJMHAMHUKM BHYTpEHHSS HEprus CUCTEMBI.
Temora u pabora kak (GOpMBI Nepeaun SHEPru. B3aMOCBS3b ATUX BEIUYUH B M30XOPHOM, N300apHOM U H30-
tepmuueckoM mporeccax (YK-1-31 YK-1-¥1 YK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1
OIIK-4-B1).

Tepmoxummus. 3axoH ['ecca u ero TepmoanHaMuIeckoe 00ocHOBaHNE. CBs3b TEIUIOBHIX 3((EeKTOB XUMHIECKON pe-
aKIUH TIPH TOCTOSHHOM JaBlieHHH U moctossHHOM oO0peme (YK-1-31 YK-1-V1 VK-1-Bl OIIK-1-31 OIIK-1-V1
OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

Tenmnoemkocts. M30xopHas u n3zobapHas TemaoeMkocTu. CBsi3b MEXIy HAMH Ul HICAIBHOTO ra3a. MoisipHas u
yIenbHas TEeNMIoeMKOCTH. VICTHHHAs M cpelHsAs TEeMJIOEMKOCTH M CBA3b MEXAy HHUMHU. 3aBHCUMOCTh H300apHOU
TEIUIOEMKOCTH OT TEMIIEPaTyphl JUIS BEIIECTB B KPUCTALUIMYECKOM, KHIKOM U razoodpasnom cocrosuun (YK-1-31
YK-1-Y1 YK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-¥Y1 OIIK-4-B1).

Tepmoxumusi. 3akoH ['ecca u ero TepmonuHamMudeckoe odocHoBaHHE. CBs3b TEIUIOBBIX A(PPEKTOB XMMUYECKOH pe-
aKIMU TIPU TIOCTOSIHHOM JaBlieHWH U moctossHHoM oObeme (YK-1-31 YK-1-Y1 VK-1-B1 OIIK-1-31 OIIK-1-V1
OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

TenmoBoit apdexT xummueckoi peaknuu. 3akoH ['ecca, cnencTBus u3 3akoHa ['ecca. CTaHOapTHRIE TEIIOTH 00pa-
30BaHUS M CTOPaHMsA XMMHUUYECKUX COeITMHEHHUH. VX McIonap30BaHme AMst pacdera TEIUIOBIX 3P (eKToB XUMHUIECKHX
nponeccoB. Kak Ha OCHOBaHMM SKCHEPUMEHTAILHON BEINYMHBI CTAHAAPTHON TEIIOTHI CrOPaHMS KaKOTO-IHOO Be-
IIeCTBA PaCCYUTATh CTAHAAPTHYIO TerwioTy ero obpasoBanmsa? (YK-1-31 YK-1-V1 VK-1-B1 OIIK-1-31 OIIK-1-V1
OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

CdopmynupoBaTh OCHOBBI METOJIa SKCIEPUMEHTAIBHOTO OINpPECICHUS] WHTErPallbHOW MOJIBLHOW DHTANBIIUU pac-
TBOpeHus Kpuctammyeckux cone (YK-1-31 VK-1-YV1 VK-1-Bl OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31
OIIK-4-V1 OIIK-4-B1).

OmnpenesieHue 3HTAIBIUE 00pa3oBanus TBepaoro pacteopa u3 cosieii KCl u KBr ¢ ucnosbp3oBaHueM TEpMOXUMHE-
YeCcKOro IMKJIa ¥ MHTETPaIbHBIX MOJIBHBIX SHTaNbIUil pacTBopeHus naxHeix coneit (YK-1-31 YK-1-V1 VK-1-Bl
OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

TepmoanHaMuueckn oOpaTUMBbIE W HEOOPATHMBIE, CAMOIIPON3BOJIbHBIE M HE CAMONPOM3BOJIBHBIE Mponecchl. Pop-
MYyJTHUPOBKH M MaTeMaTHYeCKOe BBIpaXCHHE BTOporo Hawama tepmommHamuku (YK-1-31 VK-1-V1 VK-1-Bl
OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

W3menenne >HTponuy B (pa30BBIX MEPEXOAaX W XUMHUYECKUX PEAKIHAX B CTAHAAPTHBIX ycIoBUAX (p=1 atMm) mpu
pasmmusbix Temmepartypax (YK-1-31 YK-1-V1 VK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1
OIIK-4-B1).

B3anMocBs3b MeXy SHTPONHEH U TEPMOIUHAMUYIECKOH BEPOSTHOCTHIO. Y paBHeHue bonsimana (YK-1-31 YK-1-V1
YK-1-B1 OIIK-1-31 OIIK-1-V1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

OHTponHs Kak KpUTEpUil paBHOBECHSI M HAIIPABJICHHS CAaMOIIPOU3BOJIBHOTO MIPOTEKAHMUS MPOLIEcca B M30JIMPOBAHHON
cucreme (YK-1-31 YK-1-V1 VK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).
OuTponus, 3Heprust [ ub6ca u sHeprus I'enpMroaspiia Kak KpUTEPUH COCTOSTHHS PAaBHOBECHS M HApPaBICHUS IIPO-
neccos (YK-1-31 YVK-1-Y1 YK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).
Oo0benunenHoe ypaBHenue | u Il 3akoHOB TepMoauHaMuKku. TepMoanHaMUUYECKHE MOTEHIUABI. TepMoanHaMuye-
CKHE TOTEHIMANIBI PA3JIMYHBIX H30IPONECCOB. BHYTpeHHssI SHEPTHs, SHTAIBIN, SHEpPrust [ enpMronbia, SHEprust
I'm66ca (YK-1-31 YK-1-Y1 YK-1-B1 OIIK-1-31 OIIK-1-¥Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).
Pacuer m3menenust sneprum ['mb6ca n sHeprum ['enpMronbiia B pa3indHBIX IpoleccaXx M XUMHYECKUX PEaKIUi.
VYpaBrenune [ub6ca-I'empmronpma (YK-1-31 VK-1-V1 VK-1-B1 OIIK-1-31 OIIK-1-V1 OIIK-1-B1 OIIK-4-31
OIIK-4-V1 OIIK-4-B1).

YcnoBue paBHOBeCHs] B reTeporeHHbIX cuctemax. Teopema I'mb6ca. [IpaBmino ¢a3 I'mboca (YK-1-31 YK-1-V1
YK-1-B1 OIIK-1-31 OIIK-1-V1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

YpaBHEHHE COCTOSHHS OJHOKOMIIOHEHTHBIX ByX(a3HbIx cucteM Kiaysmyca-Kianeiiporna. BeiBog u ananus ypas-
HeHus i 100X ¢a3oBeix nepexonon (YK-1-31 VK-1-V1 YK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31
OIIK-4-Y1 OIIK-4-B1).

VYpasuenune Knaneiipona-Knaysuyca B nHTErpansHoit gopme jurs mpouecca ucrapeHus - koHaencanuu. Omnpene-
JIEHWE CPEAHEH TEeTI0Thl KOHICHCAIIMY HACHIIIEHHOTO TIapa Ha OCHOBaHMH rpaduyeckoii 3aBucumoct In p = £ (1/T)
(YK-1-31 YK-1-Y1 YK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).
ONHOKOMIOHEHTHBIE CUCTEMBI. JlnarpaMma COCTOSIHHSI BOJABI IPU CPEAHUX JABJIECHUSAX U Temmeparypax. Oxapak-
Tepu3yiiTe (azoBble MOJNA M JIMHUU Ha auarpamme. KakuMm ypaBHEHHEM ONMCHIBAIOTCS BCE TPHU KPHUBBIE HA J(Ma-
rpamme? (YK-1-31 YK-1-Y1 YK-1-B1 OIIK-1-31 OIIK-1-¥1 OIIK-1-B1 OIIK-4-31 OIIK-4-V1 OIIK-4-B1).
Pacnpenenenne BemecTBa MEXIy ABYMS HECMEIIMBAIOIIMMUCS SKHUAKOCTSIMH. 3aKOH pacmpeneneHus Hepucra.
Okerpaknus (YK-1-31 YK-1-V1 YK-1-B1 OIIK-1-31 OIIK-1-V1 OIIK-1-B1 OIIK-4-31 OIIK-4-V1 OIIK-4-B1).
Pacnpenenenne #oxa MeXIy ABYMsI HECMEUIHUBAIOIIMMHUCS KHUIKOCTAMHU (BOIOH M Xjopodopmom). DaKTOphI BIIH-
arone Ha Kodddumment pacmpemenenus (YK-1-31 VK-1-V1 VK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-Bl
OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

KosummraTuBHbIE CBOHCTBA PacTBOPOB HEJETYUYHMX BEIIECTB: MOHIDKEHUE JABICHHS Iapa pacTBOPUTENS, 0yIuno-
ckonust, Kpuockomnusi, ocmoc (YK-1-31 YK-1-Y1 YK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1
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OIIK-4-B1).

KpaTtkass xapakTepucThka XHMHYECKOTO paBHOBecHs. 3akoH aeictByromux macc (YK-1-31 VK-1-V1 VK-1-Bl
OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

OCHOBHBIE KOJMYECTBCHHBIC XapaKTCPUCTHKH XMMHYECKOTO PAaBHOBECHS: KOHCTAHTA XMMHUYECKOTO PaBHOBECHS,
CTETICHb MPEBPAICHUS, PABHOBECHBIN BbIXO[. [I0sICHNTE CMBICT 3THX BEMHYMH HA IPHMEPE KOHKPETHBIX XUMHUE-
ckux peaknuit (YK-1-31 YK-1-¥V1 YK-1-B1 OIIK-1-31 OIIK-1-V1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).
Omnupuyeckue KoHcTaHThl paBHOBecHs Kp, K u Ky (ans peakmii B upeanbHbix cucremax). CrocoObl BEIpayKeHUs
SMIIUPUYECKON KOHCTaHTHl XMMHYECKOTO paBHOBecHs. CBsI3b MEXKAY HMIMPUYECKUMU KOHCTAHTAMH PaBHOBECHS
(YK-1-31 YK-1-Y1 YK-1-B1 OIIK-1-31 OIIK-1-¥Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

OcoOeHHOCTH HKCIIEPUMEHTAILHOTO OIPEEICHUs] KOHIIEHTPAMOHHON KOHCTaHThl PaBHOBECHS! XHMHYECKOH pe-
akiuuu Ha npuMepe peakuuu srepudpukanmu (YK-1-31 YK-1-YV1 YK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1
OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

XUMIYECKoe CPOACTBO. YpaBHeHHE m30TepMbl xumrdeckor peakmmu (YK-1-31 YK-1-V1 VK-1-B1 OIIK-1-31
OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

KoHCTaHTa XMMHUYECKOTO PaBHOBECHSI, €€ 3aBUCHMOCTh OT TEMIIEPATyphl. Y paBHEHHE N300apbl M H30XOPbI PEaKINN
(YK-1-31 YK-1-¥1 YK-1-B1 OIIK-1-31 OIIK-1-¥1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).
TepMonmHaMuKa pacTBOPOB CIIa0BIX U CHIBHBIX 3ekTponuToB (YK-1-31 YK-1-V1 YK-1-B1 OIIK-1-31 OIIK-1-V1
OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

DJekTpruyeckas MPOBOAUMOCTH pacTBOopoB snekrposimToB (YK-1-31 YK-1-Y1 VK-1-B1 OIIK-1-31 OIIK-1-V1
OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

TepMonuHaMuKka rajgbBaHM4Yeckoro aiemenra u anekrpona (YK-1-31 VK-1-¥1 VK-1-B1 OIIK-1-31 OIIK-1-V1
OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

Tunsr snextponoB. Bunel ramsBanmyeckux snemeHToB. (YK-1-31 YK-1-V1 VK-1-Bl1 OIIK-1-31 OIIK-1-V1
OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

CKOpOCTb TOMOTEHHOH XUMHYIecKoH peakunu. PakTopsl, Biustonie Ha 3Ty BenmanHy. (YK-1-31 YK-1-V1 YK-1-Bl
OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

Jlath omnpezeneHne KOHCTAHTHI CKOPOCTH U SHEPIHU aKTHBAIMH XMMHUYCCKOH peakIMy Ha MpUMepe peakiuu Hoau-
poBanms ametoHa (YK-1-31 VK-1-Y1 VK-1-Bl OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-¥1
OIIK-4-B1).

BiusiHre TeMmepaTypbl Ha CKOPOCTh XuMuueckor peakiun. [Ipasuno Bant-I'odda. TemneparypHblii KOG GUIIHEHT
KOHCTaHTBl CKOpOCTH peakuuu (Koapduuuent Bant-I'opda), xapakrep ero u3aMeHEeHUs ¢ NOBBIIICHHEM TeMIIepa-
Typsl (YK-1-31 YK-1-¥1 YK-1-B1 OIIK-1-31 OIIK-1-V1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).
BnusiHue TeMmepaTypbl Ha CKOPOCTh XHMHYECCKHX pEakiuil. YpaBHeHHE AppeHuyca, ero o0OCHOBaHME, TU(de-
peHIMa bHAs U UHTErpajbHas (GopMmbl. DHepreTHyeckas AuarpaMma akTa XHMHUYECKOro B3ammopencTBus. CBs3b
SHEepruil akTUBaIMU ¢ TemioBeIM 3¢ddekrom peakmmm (YK-1-31 YK-1-V1 VK-1-Bl1 OIIK-1-31 OIIK-1-V1
OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

Kakwe ¢axTopbl BIUSIOT Ha CKOPOCTh peakiuu Homauposanus anetoHa (YK-1-31 YVK-1-V1 VK-1-B1 OIIK-1-31
OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

Karamms, onpenenerne. O0mue 3aKOHOMEPHOCTH, CBOWCTBAa W NPWHIMITEI KaTamuTmdeckmx peakmmid (YK-1-31
YK-1-V1 YK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

IIpeamer u 3a7auM KOJJIOMTHOW XMMHH. J[MCTIEpCHBIE CHUCTEMBI M WX OTIWYHUTENbHBIE ocoOeHHOCTH (YK-1-31
YK-1-Y1 YK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

Krnaccudukanms qucCHepcHBIX CHCTEM IO CTENEHH TUCIEPCHOCTH, arperaTHOMY COCTOSIHHIO JUCIIEPCHOHM (a3bl U
JMCIIEPCUOHHOM Cpelibl, XapakTepy B3auMoJeicTBHs (a3bl U Cpeibl M MO CTPYKTYPHO-MEXaHUYECKUM CBOWCTBAM
(YK-1-31 YK-1-Y1 YK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

Metonsl momydenusi aucnepcHbix cucteM (YK-1-31 YK-1-YV1 VK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1
OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

Knaccuukamum noBepXHOCTHBIX sBieHUH. AncopOmus. CrocoOsr BeIpakeHus amcopouuu (YK-1-31 VK-1-V1
YK-1-B1 OIIK-1-31 OIIK-1-¥Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

MomnexynspHas ancopOIiss Ha TpaHHIE >XUAKOCTH — ra3. YpaeHenue ['mbbca (YK-1-31 VK-1-V1 VK-1-Bl
OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

W3orepma MOBEepXHOCTHOrO HATsDKEHUS. [1OHSATHE NMOBEPXHOCTHO-aKTHBHBIX M MHAaKTHBHBIX BELIECTB, YpaBHEHHE
umkosckoro (YK-1-31 YK-1-Y1 YK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-V1 OIIK-4-B1).
Hanbr Bomasie pactBopsl BemecTs: 1) CsH7OH, 2) C17H330H. IpuBectr m30TepMy MOBEPXHOCTHOTO HATSIKESHHUS IS
npuBeaeHHbIX [IAB. Kakoe u3 BenectB 06magaeT HanOoObIIEH MOBEPXHOCTHOM aKTUBHOCTHIO? Kak OyaeT MEHIThCS
A 1 Amax B paay manasix [TAB? Tlpusectn mmmroctpupyromuii rpadpuk (YK-1-31 YK-1-Y1 YK-1-B1 OIIK-1-31
OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

B3anMocBs3b OBEPXHOCTHOTO HATSDKEHMSI W aacOpOLMH, IMOBEPXHOCTHAsE aKTUBHOCTH BELIECTBA, MpaBmio J[ok-
no-Tpaybe u ero teopermyeckoe obocHoBanue (YK-1-31 YK-1-V1 VK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-Bl
OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

CpaBHHTS BennuHHy ajacopOiuio I ataHona, mpornanoiia, 0yTaHoia, aMHJIOBOTO CIIMPTA ITPU MAJIBIX KOHIIEHTPALUsIX
pacTBOPOB U IpeiesibHble 3HaYeHus afcopounu I'max (YK-1-31 YK-1-Y1 YK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1
OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

CpaBHHTH BenWuuHy ajncopbumu [ ykcycHON (3TaHOBOH), MPOMHMOHOBOM (TPOIAHOBOI), MacigHOHW (OyTaHOBOIL),
BaJICPHAHOBOHN (IIEHTAHOBOH) KHUCJIOT MPHU MAJIBIX KOHIICHTPALUAX PACTBOPOB U IMpEJENbHBIC 3HAUYEHHS aacopOrmn
Imax (YK-1-31 YK-1-Y1 YK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

CriocoOnI onpenenensi noepxHocTHor akTuBHOCTH [TAB. Cucrema ruapodunsHo-munodmisHoro O6ananca (I'JIB)




(YK-1-31 YK-1-¥1 YK-1-B1 OIIK-1-31 OIIK-1-¥Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

49. CtpoeHue aicOpOLMOHHBIX CIIOEB IIOBEPXHOCTHO-aKTHBHBIX BellecTB. OnpeneneHie MONSKyIIpPHBIX KOHCTaHT MO-
nekyn ITAB B mosepxnoctHoM cioe (So, h) (YK-1-31 VK-1-Y1 VK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-Bl
OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

50. dyHmaMEeHTaIBHOTO YPaBHEHHUS HM30TEPMHYCCKON ancopOrumm ['mo6ca. O6macTh ero mpuMeHeHus. Teopusi MOHO-
MOJIEKyJIsIpHOH ancopbumu JIrarMiopa. Ananm3 ypaBaeHus Jlearmropa (YK-1-31 VK-1-V1 YK-1-B1 OIIK-1-31
OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

51. OcobeHHOCTH aaCcOpOLMU Ha I'paHUIe TBEpAas MOBEPXHOCTh — ra3, TBepAas MMOBEPXHOCTh — kuakocTh (YK-1-31
YK-1-Y1 YK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

52. Tlonobpath aacopOEHT Il OYMCTKU CTOYHBIX BOJ OT MPUMECEH OpraHUuecKHX 3arpsi3HuTeseil. Beibop o6ocHOBaTH
TOYKM 3pEHHUsl Xapakrepa MexmoiekymsipHoro B3aumoneictBua (YK-1-31 VK-1-V1 VYK-1-B1 OIIK-1-31
OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

53. TlomoOpatp amcopOeHT Mg ouUCTKH XJopodopma oT comyTcTByromux npumeceir (ITAB). Bribop obocHoBath ¢
TOUYKH 3PEHHS XapaKTepa MEXMOJICKYSIPHOTO B3amMozeHcTBus. Iloka3aTe CTpoeHHME aACOpPOIMOHHOTO CIIOS Ha
rpaHuIe TBepAbIi ancopOeHT-pacTBOp. OOBIACHUTH 3¢dexT muodmmmzanuu TBepmoi mosepxHocTtn (YK-1-31
VK-1-V1 YK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

54. AncopOmus U3 pacTBOPOB 3JIEKTPOIMTOB HA TBEPIBIX afcopOeHTax. KakoBa mpupoaa agcopOIHOHHBIX CHI B 3TOM
cyqae? (YK-1-31 YK-1-¥V1 YK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

55. Knaccudukanuss TBepAbIX aJCOpPOCHTOB 110 MOPHCTOCTH, NOJspHOCTH. IlpaBuia mnopbopa ancopOEeHTOB.
npeasssisiemble kK HUM (YK-1-31 YK-1-Y1 YK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1
OIIK-4-B1).

56. Kak opueHTHpPYIOTCS MOJIEKYJIbI aTu(aTHIeCKUX KUCIOT (CHMPTOB) IPH aJcOpOLMH WX W3 BOJHBIX PacTBOPOB Ha
aktuBHOM yrime? (YK-1-31 VYK-1-YV1 VK-1-Bl1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-V1

57. VYpasuenue ancopounn ®peitammxa. [IpuMEeHNTH €ro A ONMMCAHUS ONBITHBIX AAHHBIX 3aBHCHMOCTH aacopOLun
[TAB ot paBHOBecHOH KoHIeHTpanuu ancopotusa (YK-1-31 YK-1-V1 YK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1
OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

58. Ompenenutes KOHCTAaHTHI B YypaBHeHMsX PpeiiHymxa u JleHrmMiopa rpauyeckuM METOJIOM H  METOJOM
kBazgparos (YK-1-31 VK-1-V1 YK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

59. Kak m3MeHsieTcsl THAPAaTHBIA paanyc W aAcopOIHOHHAs CIOCOOHOCTh OAHO3APSIHBIX HOHOB B JIMOTPOITHOM psmy?
IIpuBecTH NHOTpONHBIC PAABI OAHO M JBYX 3apsaHbeIx KatnoHOB (YK-1-31 VK-1-YV1 VK-1-B1 OIIK-1-31
OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

60. Kak Bmusier pa3mep u 3apsj] HOHA Ha ero anacopOimonHyio crocodHocts? (YK-1-31 YK-1-V1 YK-1-B1 OIIK-1-31
OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

61. 3osm, cycnensuu, renu, nactbl. OCOOEHHOCTH YCTOWYHMBOCTH 3THX cUcTeM M ux paspymenue (YK-1-31 VK-1-V1
VYK-1-B1 OIIK-1-31 OIIK-1-¥1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

62. DOmynbcuu, TeHBI, a’po30iu. OCOOSHHOCTH YCTOMYMBOCTH ITHX cucTeM H mx paspymenme (YK-1-31 YK-1-V1
YK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

5.2. IlepeyeHb padoT, BHINOJHSIEMbIX 110 TUCIUIJIHHE

B 3 cemecTpe npeaycMOTpEHBI:

- JJabopaTopHble paboThI;

- KonTpomsnsie padotsr (KP);

- DK3aMeH B BHJIE HTOTOBOTO TECTa

JlaGopaTopHble pa6oThI

B otuer no mabopaTopHOit paboTe NOIKHBI OBITH BKIIOYEHBI CJIETYIONINE ITyHKTHI:

Llenv pabomei nOMKHA OTpaXkaTh TeMy J1abOpaTOPHON paboTHI, a TaKXKe KOHKPETHBIE 3a7a4l, TOCTaBICHHBIC HA TIe-
puon BeimosnHeHUA paboTsl. [1o 06beMy nens paboThl B 3aBUCUMOCTH OT CIO0KHOCTH M MHOT'033/Ia9YHOCTH paboThI COCTaBIIAET
OT HECKOJBKHUX CTPOK 10 0,5 CTpaHHIIbL.

Kpamkue meopemuueckue ceedenus. B 3ToM pasiienie nznaraercs KpaTKoe TEOPETUUECKOe OMMCaHHE M3Y4aeMOoro B
paboTe SABJIEHUS WM Mpoliecca, IPUBOIATCA TaKKe HeoOXoauMble pacueTHble GopMynsl. Marepuan paszena He JOJDKEH KO-
MTUPOBATh COJEP)KaHHE METOJMYECKOTO MOCOOH WiH ydeOHUKA 10 JaHHOW TeMe, a OrPaHWYHBAETCS M3JI0KCHHEM OCHOBHBIX
MOHATHI W 3aKOHOB, PACUETHBIX (OPMYI, TaOJIUI], TPEeOYIOMMXCS U AajdbHEeHIIed 00pabOTKH MOTyYeHHBIX 3KCIIEPHMEH-
TAJIBHBIX pe3yabTaToB. OOBEM JIMTEpPAaTypHOr0 0030pa HE JIO0JDKEH NpeBBIIATh /3 yacTH BCero oTyera.

Onucanue IKCHEPUMEHMANTLHOU YCMAHOBKU U MemoOuKu dKcnepumenma. B TaHHOM paszerne NMpHUBOIUTCS cXema
SKCTIEPUMEHTAIbHOM YCTAaHOBKM C OIMCAHWEM ee paboThl M IOAPOOHO HM3JaraeTcs METOJMKa IIPOBEICHUS 3KCIEPHMEHTa,
IIpoLecc MOIyYeHHUs JaHHBIX U cII0co0 nX 00paboTKy.

Okcnepumenmanvhvle pe3yromamul. B 3ToM pasfene NpuUBOAATCS HEMOCPEACTBEHHO PE3yIbTATHL, IOJIyYEHHBIE B XO-
Jie TIPOBEJICHUSI TAOOPATOPHBIX PadoT.

Ananusz pezynomamos pabomei. Paznen oTuera JOMKEH COAEP)KaThb MOJPOOHBIM aHAIN3 MOITYYEHHBIX PE3yJIbTaTOB.
CrnenyeT CpaBHHTH IOJTydeHHBIE PE3yJIbTaThl C M3BECTHBIMU JIMTEPATYPHBIMU TAaHHBIMH, OOCYANTh UX COOTBETCTBHE CYIIE-
CTBYIOIINM TEOPETHYECKUM MojemsaM. Eciu oOHapyXKeHO HECOOTBETCTBHE IOJIYUYEHHBIX PEe3yJbTaTOB M TEOPETUYECKHUX pac-
YEeTOB WJIH JUTEPATyPHBIX JaHHBIX, HEO0X0ANMO 00CYIUTH BO3MOKHBIE IPHYNHBI 3THX HECOOTBETCTBHIA.

Bb1600b1. B BBIBOAaX KPaTKO M3JIATAIOTCS PEe3yJbTATHI PaOOTHL: MOJYyYSHHBIE SKCICPUMEHTANBHO WM TEOPETUIECKH
3Ha4YEHUsI.

JI.P. 1.1 «OmpeneneHne xapaKTEpUCTUK YIJIEKHCIOTO ra3a B ypaBHeHHMHM Bau-nep-Baamsca» (YK-1-31 YVK-1-V1 VK-1-Bl
OI1K-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).




JLP. 1.2 «M3yueHue pacmpenesieHust Hoa MexXay BoAoW u opranndeckuM pacteopurenem» (YK-1-31 VK-1-Y1 YK-1-B1
OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-V1 OIIK-4-B1).

JL.P. 1.3 «Omnpenenenue 3JIeKTPOKMHETHYECKOTO MOTEHIMAIA THAPO(HOGHOTOo 30111 MeTOIOM djiekTpodopesan (YK-1-31
VK-1-V1 YK-1-B1 OIIK-1-31 OIIK-1-V1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).

JL.P. 1.4 «Onpenenenne HHTETPATbHOW MOJIBHON 3HTAJIBITNK PACTBOPEHUS KPUCTAIUTMYECKOM COJIM U DHTAIBITUN 00pa30BaHHUs
tBepaoro pacteopa» (YK-1-31 YK-1-V1 VK-1-B1 OIIK-1-31 OIIK-1-V1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1).
JL.P. 1.5 «AncopOuus opraHMYecKuX KUCIOT M3 BOJHBIX PACTBOPOB Ha aKTUBHOM yTiie. AZCOpOINs B pacTBOpax HEJIEKTPO-
JIMTOB Ha IpaHuLe pasjena xuakocts — ra3y (YK-1-31 VK-1-Y1 YK-1-B1 OIIK-1-31 OIIK-1-¥Y1 OIIK-1-B1 OIIK-4-31
OIIK-4-V1 OIIK-4-B1).

JI.P. 1.6 «Koarynsius 1 ycTod4nBoCcTh TApodoOHBIX 30i1ei. KoHLIeHTpaioHHas KoaryJisinys 30151 THAPOKCHIA KeIe3a»
(YK-1-31 YK-1-V1 YK-1-B1 OIIK-1-31 OIIK-1-V1 OIIK-1-B1 OIIK-4-31 OIIK-4-V1 OIIK-4-B1).

Kontpoasusie padorsi (KP)
[Tpu opopMiIeHNH KOHTPOJIBHON PabOTHl HEOOXOIMMO 3aIicaTh HOMEpP 3a/laull M €€ MOJHOE YCIOBHE, H TOJBKO IIOCIE STOTO
U3JI0KUTH TOAPOOHBIN X0/ PeIICHHS.

ITpu penreHny 3agad HEOOXOIMMO 3aNHCHIBATH YPaBHEHUS COOTBETCTBYIOLIMX PEakUuil, a TakKe IPUBOJUTH BECh XOJ
penreHns 3anayu. PenreHne pacueTHBIX 3a1ad 00sA3aTeNIbHO AOJDKHO BKIIOYATH B Ce0sl MaTeMaTHYECKUE BBIPaYKCHHS 3aKOHOB
(WM IPUHIHUIIOB), KOTOPBIE MCHOJIB3YIOTCS IS pacyeToB, (GU3MUESCKUIA CMBICI BCEX BEJIMYHH, BXOILINX B 3TH BEIPAXKEHHUS, H
YHCIIOBBIC 3HAYEHUsI MCIIOIb3YeMbIX KOHCTAHT. [Ipy pemeHny 3a1a4 HEOOXOAMMO MOITAITHO MTPUBOJUTH BCE MaTEMaTHYECKHE
npeoOpa3oBaHMs M TOJIBKO ITOTOM JIaBaTh OKOHYATENILHBIA YHCIIOBOM OTBET.

Koutposnsnas pabota 1. UJIEAJIBHBIE U PEAJIBHBIE 'A3BI (VK-1-31 VK-1-V1 VK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1
OIIK-4-31 OIIK-4-Y1 OIIK-4-B1)

KonTtponbHas pa6ora 2. IEPBBII 3AKOH TEPMOJUHAMUKU. TEPMOXUMUS (YK-1-31 YK-1-V1 VK-1-B1 OIIK-1-31
OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1)

KonrponsHas paGora 3. BTOPOM 3AKOH TEPMOJIMHAMUKU. SHTPOIIMA (YK-1-31 YK-1-Y1 VK-1-B1 OIIK-1-31
OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1)

KonTtpounsnas padora 4. XUMUYECKOE PABHOBECHE (YK-1-31 YK-1-Y1 YK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1
OIIK-4-31 OIIK-4-Y1 OIIK-4-B1)

Kontponpnas pabora 5. PASOBOE PABHOBECHUE B OJHOKOMIIOHEHTHBIX CUCTEMAX (VK-1-31 YK-1-V1
VK-1-B1 OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-4-31 OIIK-4-V1 OIIK-4-B1)

Kontponsnas pabdora 6. DJIEKTPUUECKAS ITPOBOJJUMOCTE. PABHOBECHE B PACTBOPAX JJIEKTPOJIMTOB
(YK-1-31 YK-1-V1 YK-1-B1 OIIK-1-31 OIIK-1-V1 OIIK-1-B1 OIIK-4-31 OIIK-4-V1 OIIK-4-B1)

Hrorossiii Tect (YK-1-31 YK-1-V1 YK-1-B1 OIIK-1-31 OIIK-1-V1 OIIK-1-B1 OIIK-4-31 OIIK-4-Y1 OIIK-4-B1)
HTOroBeIi TECT NPEAyCMOTPEH Ul OLICHKH MOIYUYEHHBIX TEOPETHUECKUX 3HAHUH no nucrmiuinee. Tect conepxut 40 Bompo-
COB, BpeMs IPOXOXKICHUS HE OTPaHUYEHO, JOIYCKaeTcs 2 MONBITKH. BOMPOCH TECTOB COOTBETCTBYIOT TEMAaTHKE Pa3/elioB,
npuBen¢HHbIX B 1.4 PITJ1. [leuaTHbIC BapraHTHI TECTOB XpaHATCA Ha Kadempe.

5.3. OueHo4Hble MaTepHAJIbI, HCIIOJb3YyeMble VIS 3a4eTa (onucanue 0UJIeToB, TECTOB H T.I1.)

Mo mucnurumae «®u3udyeckast XUMHUS» SK3aMEH TIPOBOIMUTCS B BHJIE TIPOXOKICHIS 00YJAIOIIMMHUCST HTOTOBOTO TECTHPOBAHHS.
TemaTuka TeCTUPOBAaHMS COCTABJIEHA HA OCHOBE BOIIPOCOB, MPUBEIEHHBIX Noapasaene 5.1 nannou P/,

5.4. MeToanKa OlleHKH 0CBOEHUsI IUCUMIIMHBI (MOTYJI51)

B coorBercTBHM ¢ y4eOHBIM IIaHOM 10 HampasiieHuto nojaroroku: 22.03.02 METAJIJIYPI'USA npomexyTouHast
aTTecTalMs CTYJICHTOB NPeyCMaTpUBaeT:
3-1i cemecmp — 3K3aMeH

JI1st TeKyIIew OIeHKH yCIIeBaeMOCTH U IPOMEKYTOUYHOM aTTECTAIMY CTYICHTOB HCIIOIB3yeTCsl OAITbHO -pERTHHTOBAs
cucremMa.

OuennBanne pe3yJbTATOB BbINOJHEHNS M 3aIIHUTHI JJA00PATOPHBIX PadoT:
KomnuectBobamios Kpurepunounenusanus
(MakcuManeHo 3)

OOy4aromuiicst BBITOIHMII BCE 33aHUs 1aO0paTOpHOH paboThl; 0OPMHUI OTUYET B COOTBETCTBHH C
3 TpeOOBaHUSIMH, B IIOJHOM 00BEME OTPa3WII BHITIOJIHEHNE BCEX ITOCTaBICHHBIX 3a/1a4; YETKO U 0e3
OmKOOK OTBETUJI HA BCE KOHTPOJILHBIE BOIIPOCHL.

OOy4aromuiicst BBEITOIHWII BCE 33aHMs 1abopaTOpHOH paboThl; 0OPMHIT OTUET B COOTBETCTBHH C
2 TpeOOBAHUAMH, HE B TOJTHOM 00BEME OTpa3mJI BEIIOTHEHNE BCEX IMIOCTABIICHHBIX 33a/a4; OTBETHII Ha
BCE KOHTPOJIbHBIE BOIIPOCHI, HO C 3aMEYaHUSIMH.

OO6yuarommiicst BBITTOTHHI BCE 3aJjaHNs JJAOOPAaTOPHOH paboTHI, HO ¢ 3aMEYaHMSIMK; 0O pPMILT
OTYET C 3aMEYaHUsIMU; OTBETHII HA BCE KOHTPOJIbHBIE BOIPOCHI, HO C 3aMEYaHHSIMHU.

0 OOyuarommiicsi He BBITOJIHIII WIN BBITIOJIHHUI HEMIPABUIBHO 3a1aHMs 1a00paTOpPHOM paboThL; HE
odopmuit nim 0OpMIIT HENPABUIEHO OTYET; OTBETHII HA KOHTPOJIbHBIE BOIPOCHI C OIINOKAMH HIIH




HE OTBCTUJI HAa KOHTPOJIbHBIC BOIIPOCHI.

OuneHnBaHne BbINOJTHEHUS] KOHTPOJIBHBIX padoT
KonTponbHbie paboTsl (1-6) BKIIOYAIOT 10 5 3afaHuil. 3a Ka)xI0€, BBIIIOJHEHHOE B MOJHOM 00Bb&Me (TOJIHOE U apry-
MEHTHUPOBAaHHOE pEIICHHUE), 3aJaHKe CTYIEHT nosy4yaeT 2 Oawta. Eciau 3aaHne BHIONHEHO HE B MOJHOM 00BEME (HETOJIHOE,
HeapryMeHTUPOBaHHOE pElLICHUE), CTyJeHT nosydaeT 1 Oamn. Ecnu 3ajaHne He BBINONHEHO (pELIeHHE HEBEPHO MJIM OTCYT-
CTBYET) - CTyIeHT moyiydaeT 0 0aiwioB. 3a KaX/yt0, BBITOJHCHHYIO B IIOJIHOM 00bEME, KOHTPOJIbHYIO PabOTy MOXKHO MOJTYyYUTh
MakcuMaisHO 10 6amios.

s nomycka K 9K3aMeHy (UTOTOBOMY TecTy) oOydarommiics okeH HaOpaTh He MeHee 40 6amioB. Ilpu aToMm 00s13a-
TENBHBIM SIBJISICTCS BBIIIOJIHEHHE BCEX BUAOB PaboT, IPEIyCMOTPEHHBIX paboyueil mporpaMMoii 1o JTaHHOW TUCIHUILIHHE.
Ecmu oOywaromuiicst mpu U3ydeHNH TUCHHIUIMHEI HaOpan 60 u Oomee 6ayuioB, OIEHKA MO SK3aMEHY BBICTABIIICTCS

AaBTOMAaTHYCCKU (B 3aBUCHUMOCTH OT KOJIMYCCTBA 6aJ'IJ'IOB).

OIIeHl/IBaHI/le PE€3YJbTATOB BbINIOJHCHUA UTOTOBOI'0 TECTA (3K3aMeHa):

Konmuectro 6anos Kpurepuu onennBanus
(MaxkcuManbHO 22)
22 KonmuecTBo npaBmiIbHBEIX 0TBETOB 36-40
16 KomuaecTBo npaBmibHEIX 0TBeTOB 31-35
11 KomugecTBo mpaBmwibHEIX 0TBETOB 26-30
5 KonmuecTBo npaBuibHBIX 0TBETOB 20-25
0 KonmuectBo npaBmibHEIX 0TBeTOB 0-19

HToroBslil akafeMUIecKnii peUTHHT CTyIeHTa (POPMHUPYETCS CYMMOU OaIbHBIX OIIEHOK BCEX €TI0 TOCTIDKEHUH 10

JCIUIIIMHE.
CrpyKTypa 02JUIbHO-PETUHIOBOM OLIEHKH:

CocTaBsIIoIIME PEUTUHIOBON OLIEHKH MaxkcumanpHas cyMMa 0aiioB
3amuTa 1ab0paToOpHBIX padoT 18
KonTtponsHbIe paboThl 60
DK3aMeH (MTOrOBBIN TECT) 22
Bcero: 100
Omnpenenenue ypoBHs TpaHcGopMauMu PedTUHTOBBIX 02J110B B TPAAULIMOHHbIE OLIEHKH
- 60 - 75 peHTHHTOBBIX 0AJIOB — «Y/1I0BJIETBOPHTEIHLHOY;
- 75 - 85 peHTHHTOBBIX OAJIOB — «XOPOII0Y;
- 85 - 100 peHTUHTOBBIX OAIIIIOB — «OTJIHYHOY;
- MeHee 60 peHTHHTOBBIX 0AJIOB — «HEYHOBJIETBOPUTEIBHOY.
6. YHEBHO-METOANYECKOE U UH®OPMALIMOHHOE OBECIIEYEHHUE
6.1. PexomenayemasinTeparypa
6.1.1 OcHoBHasIUTEpaTypa
O003Ha4 ABTODBHI, 3ariaBue Bubnuoreka W3narenscTBO, T
eHue COCTaBUTEIN
J1.1 B.B. JIykoB, A.H. | ®usudeckas xumus: yaeOHUK | DnexkTpoHHas 6ubnanoreuHast| Pocros-Ha-Jlony; Taranpor:
Mopo3zos JUISL CTYJICHTOB OYHOTO M 04- | cucTeMa «YHuBepcuterckas | M3marenbctBo FOxHOTO (he-
HO-3a04YHOI'0 OTAEIEHUN XU- oubmmorexa» ONLI- JIEpaJIbHOTO YHUBEPCUTETA,
mudeckux ¢pakynpreroB By3oB [NEURL:http://biblioclub.ru/in 2018.
dex.php?page=book&id=5611
30
J1.2 K.C. Ilonomape- Coopnuk 3anaq o ¢pmsuye- |(HTB CTU HUTY «MUCHUC»  Mocksa: MUCHUC, 2007.
Ba, B.I'. I'yrus, CKO# XHMHUH: yaeOHOE IT0CO-
I'.C. Huxos- Oue
CKHIL.
6.1.2 lonoJIHUTEIbHASIJIUTEPATYPA
O003Hau ABTODBI, 3ariaBue Bubnuoreka H3parenbcTBO, TOX
€HHe COCTaBUTEIHN
J21 B.C. Jlapuuesa, XuMmndeckas TepMOAMHAMU- | DnekTpoHHas 6ubimmoreunas| Kemeposo: KemepoBckuit
T.A. Jlapuues. — Ka: 3JIeKTPOHHOE yueOHoe crcreMa «Y HUBEPCUTETCKasi | TOCY/AapCTBEHHBII yHUBEp-
Kemepogo nocooue oubimorexa» ONLINEURL: curtet, 2015.
http://biblioclub.ru/index.php?




page=book&id=481564
—ISBN 978-5-8353-1755-4

J12.2 B.. I'pe13yHOB, dusndeckas XuMus: yaeOHoe | OIeKTpoHHas OMOIHOTEed- Mocksa: @nmnTa, 2014.
N.P. Kysees, E.B. rocooue Hag cuctema «Y HUBEpCH-
[TosipxoBa TeTcKas OMOIUOTEeKa»
ONLINEURL:
http://biblioclub.ru/index.p
hp?page=book&id=461081
— bubnuorp. B k1. — ISBN
978-5-9765-1963-3
6.1.3 MeroanyecKkueMaTepUaJibl
006031 ABTOPHI, 3arnaBue Bubnnoreka WsnparenscTBO, TOX
ayeHue COCTABUTEIH
J3.1 E.P. 3napoBa Ouszuyeckas xumus. Merto- HTb CTU HUTY Crapsrit Ockon, CTU HUTY
JL.H. KpaxT, JUYECKHE PEKOMEH AU K «MUCHUC» «MHUCHC», 2020.
A.B. UnuBapun BBITIOJTHEHHIO JIOMAIITHETO
3aJJaHHUs.
J13.2 Yuusapul A.B., dusnueckas xumus. Kypc HTb CTU HUTY Crapesrit Ockon, CTU HUTY
Kpaxt JL.H. JIEKITUH «MUCHC» «MHUCHUCy», 2018.
Tlonesa E.A.,
3naposa E.P.
JI.3.3 E.A. Ilomena, dusnueckas xumusa. Pabogas HTBb CTU HUTY Crapsiit Ockon, CTU HUTY
JLH. Kpaxt, A.B. TeTpaab «MUCHUC» «MHUCHUC», 2018.
Uuusapus, E.P.
3napoBa
134 Unuapul A.B., ®uznueckas xumus. [pak- HTBb CTU HUTY Crapsiit Ockon, CTU HUTY
Kpaxt JL.H. THKYM «MUCHUC» «MHUCHUC», 2018.
Ilonesa E.A.,
3naposa E.P.
J13.5 Yuysapus A.B., Ouznueckas xumust. Jlabopa- HTb CTU HUTY Crapsrit Ockon, CTU HUTY
Kpaxt JI.H. TOPHBII IPAKTUKYM «MUCHUC» «MHUCHC», 2018.
Ilonesa E.A.,
3naposa E.P.
6.2. Ilepeyennb pecypcoB HHGOPMALMOHHO-TeIeKOMMYHUKALMOHHOM ceTH « AHTepHET)»
9.1 @®usnueckast  XUMHA  (TEPMOJMHAMMKA).  OCHOBHBIE  MOHSTHS:  CHCTEMBI, HapaMeTpsl,  (QYHKIHMH
https://www.youtube.com/watch?v=02yeU1l1iGo
92 ®duzuueckas xumus https://www.youtube.com/watch?v=1xyJj7el4Mw&list
93 CemuHapsl 110 pusnyeckoit xumun https:/www.youtube.com/watch?v=X0kHGyCDxXM&list
6.3. IlepeyeHbIpOrpaMMHOroofecnevYeHust
IT1 Microsoft Windows
2 Microsoft Office
I13 KasperskyEndpointSecurity
6.4. IlepeuyeHb MHGOPMALMOHHBIX CIPABOYHBIX CUCTEM U NPOdecCHOHAIBHBIX 0a3 TaHHBIX
nl OnexTponHas 6ubnuoteunas cucrema «Jlaupy http://e.lanbook.com/
n2 l'ocynapcTBeHHas MyOJaMYHAs HaAyYHO-TeXHHYecKas Oubianorexa. Www.gpntb.ru/
n3 HauunoHanbHas 3JeKTpoHHas Oubarorexa. WWw.nns.ru/
IToJTHOTEKCTOBBIE POCCHICKHE HAYYHBIE )KYPHAIBI U CTAThH:
n4 — Hayunas snexrponnast 6ubamorexka eLIBRARY https://elibrary.ru/
MHuocTpannsie 6a3el qanHbIX (Moctyn ¢ IP agpecoB MUCHC):
nus — aHanuTHyeckas 6asa (uamekcel mTrposanus) WebofScience https://apps.webofknowledge.com
6 — aHanuTHYecKas 6asa (MHIEKCH IUTHpOoBaHus) Scopus https://www.scopus.com/
n7i — Haykomerpuueckas cucrema InCites https://apps.webofknowledge.com
"8 — Hay4HbIe )KypHaITBI n3/atenbcTBa Elsevier https://www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OGECITIEYEHHE
7.1 Aynuropus Ne 410

Yuebnas aynuropus. Jlekunonnasa. MyabTumeauiitnas
[Tepeuenb ocHOBHOTO 000PYOBaHUS, yIeOHO-HATIISTHBIX IIOCOOMI:
KOMILIEKT y4eOHOH MeOenu Ha 50 mocaiouHbIX MECT,



http://e.lanbook.com/
http://www.gpntb.ru/
http://www.nns.ru/

MoHoO0K ASUSET2011E 20" E5800/2G/500G/DVD-RW/WF/GMAX4500/Cam/W7HP/KB+m/black,
MyJbTEMEAHa-ipoekTop EPSONEB-1950,

skpan BaronetHDTV (9:16) 234/92" 114*203 MW,

MOTOp HacTeHHo-ToTonouHb DRAPER,

nocka marautHo-mMapkepHas BRAUBERG 90*180,

cTena «rabnuiia Menaeseenay.

7.2 Aynurtopus Ne 408

Yueonas ayquropusi. MyabTumMenuiinast

[Tepeuenb 0ocHOBHOTO 000PYAOBaHUS, yIeOHO-HATIISIJHBIX IIOCOOMI:
KOMIUIEKT yueOHo! Mebenn Ha 25 mocalouHbIX MECT,

JIOCKa MarHUTHO-MapkepHas 2*3, TpexanementHas 100*150/300 cm,
I[15BM "XOIIEP"+ Monutop ViewSonic 19,

MyJsTEMeAuIHBIH mpoekTop DLPMitsubishiSE2U,

cTeHn «rabnuna MeHzaeneeBay,

CTEH]] «COCANHEHHS S U P JJICMEHTOBY,

crenn «coeaunenust d u f amemenToBY,

CTEH]] «IJICKTPOAHBIC TOTCHIIUAIIBY.

7.3 Aynurtopus Ne 406

Yu4eOnas 1aboparopust puznueckoil XuMHu
[Tepeuenb 0ocHOBHOTO 000PYAOBaHUS, yIEOHO-HATIISJHBIX IIOCOOMI:
KOMILIEKT y4eOHOH MeOesu Ha 25 mocaouHbIX MECT,
nocka knaccHast J1A-12;

yueOHO-1a00paTOPHBIH KOMILUIEKC "Xumus'";
cnekrpodortomerp CD-201,;

¢doroxonopumerp KOK-3;

mosiporpad AKB-07 MK;

anekTponeus Mmydenpnass CHOJI-10/11-B;
anekrpomkad cymumsabsit CHOJI-58/350 H;

mIKad BBITSDKHOM;

paKkoBHHA (XOJIOZHAS, TOpSYas BOJA);

cTeHn «rabnuia MeHzaeneeBay;

CTCHJ «aAuarpaMmbl COCTOSAHU A

7.4 IMomemeHue 1JIs1 CAMOCTOSTEILHOM PadoThl 00yYaIOIINXCS

Aynutopus Ne 301

JlabopaTopus IpOMBIIIJICHHOW O€30MaCHOCTH U 3KOJIOTUH

[lepeueHb 0CHOBHOTO 000PYIOBaHUS, yIeOHO-HATIISTHBIX IIOCOOMI:

KOMIUIEKT y4eOHO# Mebenn Ha 25 mocal0ouHbIX MECT,

moHoOmok MSIAE2210 HR,

MIPOEKTOP [T ipe3eHTanuii EpSonEB-485W.

B nomemmennn st caMOCTOSITEIBHOM paboThl 00yUYaIOIIUXCSI IMEETCsI HOAKITI0UeHHE K ceTh «HTepHeT» U JOCTYTI
B DJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEeIbHYIO Cpey OpraHH3alnu.

8. METOINMYECKHUE YKA3ZAHUSA 1JIS OBYYAIOIIIUXCA

IIpoBeneHue NEKIH U MPAKTHUECKUX 3aHATHH OCYIIECTBIAETCS UCKITIOUYUTEIHHO B AyAUTOPHSIX, 00ECTIeUeHHBIX MYyIbTHME-
JIMHHBIM 000pYZIOBaHMEM, C BO3MOKHOCTBIO TT0Ka3a MPEe3eHTAIHA.

[IpoBenenue 1abopaTOPHBEIX pabOT OCYIIECTBIICTCS B CIIENUAIN3APOBAHHOM TabopaTopuu (4/406), mpu IPOBECHUN 3aHITHI
TpyIIBI pa30MBAIOTCS Ha MTOATPYIIIEI, YUCICHHOCTBIO 00y4Jatomuxcs He 6osee 16 cTyneHToB.

JlekunoHHbIE 3aHATHS HAIETICHB! HA M3Y4YEHHE CTyICHTaMH OOIIMX BOIPOCOB (hM3MIECKOH XUMHH.

[TpakTryeckne 3aHATHS HAIEJICHBI HA MPAKTHYECKOE N3ydeHNEe 0COOCHHOCTEN pelIeHNs pacUETHBIX 33/1a4 110 U3yYaeMbIM
paszenam JUCHUTIIHHBL.

JlaGopaTopHbIe 3aHATHS HaIleJICHBI HAa H3yYCHHE CBOICTB M IOBEACHUS PA3IHUHBIX BEIIECTB, a TAK)KE TPOBEACHNE XUMUIECKUX
MIPOIIECCOB C MPOBEPKOH BHITIOIHEHHUSI OCHOBHBIX 3aKOHOMEPHOCTEH M 3aKOHOB (PM3UIECKON XHUMUH.

[IpoBenenue ayIMTOPHBIX 3aHATHH IPEAYCMAaTPUBAET MCIIOJIB30BAaHHE B YI€OHOM Kypce HHTEPaKTHBHBIX TEXHOJIOTHH:

- IPOBEICHHUE JICKITH C MCITOIB30BAHNEM HHTEPAKTUBHBIX U MYJIbTUMEINIHHBIX TEXHOJIOTHH (TIpe3eHTarus B popmate
MSPowerPoint).

JucuumnnrHa OTHOCHTCS K TOYHBIM HayKaM M TpeOyeT 3HAUNTeIFHOT0 00heMa cCaMOCTOSATeNIbHOM paboThl. OTAeIbHbIE yueh-
HBIE BOIIPOCHI BEIHOCSTCSI HA CAMOCTOSITENILHYIO TPOPA00TKY M KOHTPOJIMPYIOTCS IOCPEACTBOM TeKyIleH arrecranuu. [Ipu
9TOM OpPraHU3YIOTCS IPYNIOBbIE U HHAUBHUyalbHbIE KOHCYIbTalMU. KadecTBeHHOE 0CBOEHME TUCIUITINHBL BO3MOXHO TOIBKO
IIPU CUCTEMaTHYECKOH CaMOCTOSTEILHON padoTe, YTO MOLAEPKUBACTCS CUCTEMON TEKyIeH 1 pyOeKHON aTTecTaln.

ITo kypcy nIpeaycCMOTpPEH dK3aMeH B 3 ceMecTpe.




