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1. Ilesib ocBOEHMS TMCHUIIMHBI

Hean ocBoeHusi IUCHUILIMHBI: (QopMupoBaHue o00mIENTPOodhecCUOHATBHBIX KOMITETCHIIUNA
(OIIK), obecnieunBarOIUX CIIOCOOHOCTh CTYACHTOB HCIIONH30BaTh 3HAHUS (PU3UKO-XUMHUIECKHIX
IIPOLIECCOB KaK TEOPETUYECKOH OCHOBBI COBPEMEHHBIX TEXHOJOTul, (OpMUPOBATH HAYYHOE
MHUPOBO33peHHE OakanaBpa, BIAJICIONIETO 3HAHUSIME B 00JIACTH TEOPHH XUMHUYECKUX MPOIIECCOB
¥ 3HAKOMOT'O C OCHOBHBIMH METO/IaMHU (PU3UKO-XUMUYECKOTO IKCIIEPUMEHTA.

[Tporpamma pazpabotana B coorBeTcTBUM ¢ ®I'OC BO mo HampaBiIeHHWIO MOJITOTOBKU
19.03.01 buoTtexHoorus, yTBepKIeHHbIN MprukazoM Munoopuayku Poccun ot 10 aBrycra 2021
roja Ne736.

2. Mecto aucuuminnsl B ctpykrype OIIOIT

Hucnurnmuna otHocutes K bioky 1 wactu OIIOII, e€ uszyuenue ocymectsisercs B 7,8
cemMecTpax.

Jns  ocBOeHMS JaHHOM JTUCHUIUIMHBI HEOOXOAWMBI 3HAaHUS, YMEHHS U HAaBbIKH,
c(hOpMUPOBAHHBIE PU U3YUYEHUU TPEIIIECTBYIOUINX JUCIUILTUH.

3HaHUs, YMEHUS U HaBBbIKW, [OJYYEHHbIE NPU MU3YYEHUM JAaHHOW JAMCIUIUIMHBI
HEOOXOMUMBI JUISl YCHEIIHOTO MPOXOXKACHUS Y4YEOHBIX M TMPOU3BOJACTBEHHBIX MPAKTHK U
OCBOEHUS MOCIEAYIOUINX JUCIUILTNH.

1. IlepeyeHb MJIAHUPYEMBbIX Pe3yJabTATOB 00y4YeHHS MO JUCUMILINHE, COOTHECEHHBIX €
IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUSI 00Pa30BaTeJbLHOMH MPOrpaMMbl

Pesynbrathl  OCBOGHHMS ~ AWCHMILUIUHBI  CHOPMYITUPOBAHBI B COOTBETCTBUU  C

po(heCcCUOHATIBHBIM CTaHAAPTOM:
— «Crmenuanuct 1o MOPOMBINUICHHOW (apmanuu B obmacTd  oOecredeHus KadecTBa
JIEKapCTBEHHBIX CPeACTB» (3apeructpupoBad B Munrocte Poccum 20 urons 2017 r. N 47480,
yTBepkIeH mnpukazoM oT 22 Mmas 2017 r. N 429H) (mpousBojcTBO (hapMaleBTHUECKUX
cyOCTaHIMil, TPOU3BOJCTBO JIEKAPCTBEHHBIX IMpENaparoB M MaTepuajoB, NPUMEHSEMBIX B
MEAWIIMHCKUX [EJIAX, HAyYHBIC HCCICHAOBAaHUS U pPa3pabOTKH B OOJIACTH €CTECTBEHHBIX W
TEXHUUYECKUX HayK, BEJCHHE pPA0OOT, CBA3aHHBIX C (apMalleBTUYECKOM CHUCTEMOW KauyecTBa
MIPOU3BOJICTBA JIEKAPCTBEHHBIX CPEACTB) (MHKEHEPHI B MIPOMBIIIUIEHHOCTA M Ha MPOU3BOICTBE,
CIEIMANIMCT MO MPOMBIIIIEHHONW (papManuu B o01acTu oOecreueHus] KauyecTBa JIEKapCTBEHHBIX
CPENCTB)

[Tnanupyemble pe3yabTaTbl 00ydeHUs (JECKPUITOPHI)

KO,Z[BI " COHCPIKAHUC

KOMIIETEHIIUHN
OMIICTCHI 3HaTH YMeTh Bnanets

HaBbIKaMH

OIIK-1. Crnocoben wu3yuyaTh, aHAIU3UPOBATH, HCIOIH30BAaTh OHMOJOTHYECKHE OOBEKTHl U
MPOIIECChl, OCHOBBIBASACh HA 3aKOHaX W 3aKOHOMEPHOCTSIX MaTeMaTUYeCKHX, (U3HYECKHUX,
XUMHUYECKHX U OMOJOTMUYECKUX HAYK U UX B3aUMOCBSI3SIX

Honk-1.1 1. OCHOBHBIE 3aKOHBI 1. CamocTOATENBHO 1. Bnagets
ITone3yercs ¢busnueckoit xumMum, a dbopMynupoBaTh METOJIaMU
3aKOHaMU U TaK)Ke CIocoObI UX 3a1auy pU3MUKO- XUMUYECKON
3aKOHOMEPHOCTAMU MIPUMEHEHUS 17151 XUMHUYECKOTO TEPMOJIUHAMUKHU U
MaTEeMaTHYECKUX U pelIeHus] TEOPETUUECKUX | HCCIICIOBAHHUS B TEPMOXHUMHUH;
buU3NYECKUX HAYK U Y MIPUKJIAIHBIX 33]1a4; XUMHUYECKUX 2. Bnagets
HAX B3aNMOCBS3bIO 2. OCHOBBI XUMHYECKOH | CHCTEMaX; TOHSTUINHBIM
KHUHETHUKH, BKJITIOYast 2. Ilonw3ysch anmnapaToM TEOpUH
OCHOBHBIE MOJTyYEHHBIMU pacTBOpPOB




MaTeMaTU4eCKHe
COOTHOIIICHUS
(hopMaTbHOM KUHETUKH U
MEXaHU3Mbl XUMHYECKUX
peakuuii

3HAHHUSAMH, YMETh
BBIOMPATH
ONITUMAJIbHBIC ITYTU
METO/BI peIIeHUs
NOCTABJICHHBIX 337124

Horik-1.4

[Tonw3yercs
3aKOHAMU U
3aKOHOMEPHOCTSIMU
XUMHUYECKHUX U
OMOJIOTUYECKUX HAYK
U UX B3aUMOCBSI3bIO

1. OCHOBEI TOMOTI'€HHOT'O
1 TE€TEPOrCHHOTO
KaTalin3a, BKIoJas
COBPEMEHHBIC TCOPHH
KaTaJIMTUYCCKHUX
peakuii u mpooOJIeMBl,
CYILIECTBYIOILME B ATON
obnacTy;

2. OCHOBEHI
AJIEKTPOXHUMHH.

1. ITpoBoauTh
(bU3UKO-XUMHUYECKHE
HCCIICIOBAaHHS CUCTEM
U TIPOIIECCOB C
UCTIOJIb30BaHUEM
COBpPEMEHHBIX
METO/0B U MPHOOPOB
OXMA;

2. IIpoBoauTh
(bU3UKO-XUMHUYECKHE
pacyers;

3. AHanu3upoBaTh
pe3yIbTaThl (HPU3UKO-
XUMHYECKHUX
HCCIIEI0BAHMM.

1. Bmagets
MeTOJaMH aHaIn3a
U pacuera
$a3oBBIX U
XHUMUYCCKHX
paBHOBECHI;

2. Bnagets
METOdAMHU
XHUMHYISCKOMN
KUHETHKH U
KaTalln3a;

3. Bnagets
METOdaMH
OKa3aHMs TIEPBOM
MOMOIIU TTPH
HECYACTHBIX
ciIy4asix B
XUMHUYECKOU
nabopaTopuu.




2.

O0beM JHCHHILIMHBI
aKaJeMH4YeCKHNX 4YacoB,

3a4Y€THbIX €¢IJMHHUIaX C

YKazaHueM KoJInIeCTBa
BBIACJICHHBIX Ha KOHTAKTHYIO paﬁoTy Oﬁy‘{alOIIII/IXCH C

npenogasarejieM (M0 BHAAM Y4YeOHBIX 3aHATHH) MW HA CaAMOCTOSITEJILHYI PpadoTy

00y4arIMuXCcs
Ceme | HaumenoBanwme pa3zaenoB | KonraktHas ayautopHas pabora | CamocTrosiTenbHas padora,
CTp JIACLIUILTUHBI o0yJaromuxcs ¢ B TOM YHCIIC
IperojaBaTesieM B aK.4acax, B KOHCYJIbTAIlMH, KOHTPOJIb
TOM YHCIIC CaMOCTOSITEITLHON PabOThI,
aK.uac
Pl R g (D]
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7 Paznen 1. das3oBeie 4 4 - - - 70 -
paBHOBECHSI U
TEPMOIUHAMHYECKOE
YYEHHUE O pacTBOpax.
7 Pazpgen 2. Xumuueckas - 2 - - - 60 -
KHHETHKA U KaTaJlu3
7 IIpomesxyTouHas - - - 4 - -
aTTecTalys: 3a4eT
8 Paznen 3. Xumnueckoe 2 4 - - - 63 -
paBHOBECHE B pPacTBOpax
AJIIEKTPOIUTOB. DIEKTPO-
XUMHUYECKHE CHCTEMBL.
8 Paznen 4. ®usnueckast 2 4 - - - 60 -
XUMHS TOBEPXHOCTHBIX
SIBJICHUH U TUCTIEPCHBIX
CHCTEM
[TpomexxyTouHas 9 - -
aTTecTalUs: DK3aMeH
8 Bcero 8 14 13 253 -
HUtoro mo gucnuiuimue 22 266

5. ConepxaHue AUCHMIUIMHBI (MOAYJsl), CTPYKTYPUPOBAaHHOe MO TemMaM (pa3aeiam) c
YKa3aHHEeM OTBeJIeHHOIr0 Ha HHMX KOJMYECTBA aKaJeMHYECKHX YacOB M BHJIOB Y4eOHBIX
3aHATHI

5.1. Conep:kanue pa3iesioB U CHUIIMHBI

Kon HaumenoBanue
HHIUKAT pa3aeyioB U TeM

opa JUCIHIIINHBI
KOMIIETE

Kpartkoe cogep:kanue pa3iesioB H TeM




HIUH

7 cemecTp
Nonk-1.1 Pazgen 1. ®azoseie | TepMogmHaMUYECKHUE CBOMCTBA PACTBOPOB HEDJICKTPOIUTOB
Norik-1.4 paBHOBECHUS U [TpaBuiio ¢a3 ['n66ca. Pa3oBbie paBHOBECHS B
TEPMOJAMHAMUYECK | OJTHOKOMIIOHEHTHBIX CUCTEMAX.
0€ YYeHHE O PaBHOBeCHS )KUAKOCTH — Map B ABYXKOMIIOHEHTHBIX
pacTBopax. cucreMax
PaBHOBeCHST KpUCTAIUIBI — KUJIKOCTD B JIBYXKOMITOHEHTHBIX
CHUCTEMaX.
@da30BbIC pABHOBECHS B TPEXKOMIIOHEHTHBIX CHCTEMaX.
Norik-1.1 Paznen 2. denomeHosornueckas (popMaabHasi) KHHETHKA.
Horik-1.4 Xumuueckas Teopun 37€MEHTAPHOTO aKTa XUMHUYECKON peaKIuu.
KUHETHKA U Kunernka nenHeix 1 OTOXUMUYECKUX PEAKIUH.
KaTaau3 Karanus.
8 cemecTp
Nork-1.1 Paznen 3. CrpoeHnue u CBOMCTBA paCTBOPOB AJIEKTPOJIUTOB. PaBHOBecHs
Hork-1.4 XHUMHYECKOE B PaCTBOPAX AJIEKTPOJUTOB.
paBHOBECHE B DneKkTpuyecKas MpOBOAUMOCTb PACTBOPOB 3JIEKTPOJIMTOB.
pacTBopax TepmoMHaMKKa TAIbBAHUYECKUX DJIEMEHTOB.
3J1EKTPOJIUTOB. [ToTreHumomeTpus.
DNEeKTPOXUMHUYECK | XUMHUYECKHUE UCTOUHHUKH TOKa.
1€ CUCTEMBI KuneTnka 31eKTpOXMMHUYECKHUX MTPOLIECCOB U
AIIEKTPOXUMUYECKAS] KOPPO3HSL.
Homnx-1.1 Pasznen 4. TepmoamHamMuKa MOBEPXHOCTHBIX SIBIICHUHN
Honk-1.4 duznueckas Xumus | AncopOLIMOHHBIE PABHOBECUS
MMOBEPXHOCTHBIX DNEeKTpUYECKUE SIBJICHUS Ha IOBEPXHOCTH
SIBJICHUW U Kunernueckue u onTu4ecKre CBOMCTBA TUCIIEPCHBIX CUCTEM
JUCIIEPCHBIX ArperatuBHasi yCTOHYMBOCTD U KOATryJIsIUsl JUCIIEPCHBIX
CUCTEM CUCTEM
5.2. Jlekuun
®opMbI [IpakTn
o MPOBECHU -
< Hamven § A yeckas
o Y MOJTrO-
= E OBaHHE g [TepeueHs y4eOHBIX BOIIPOCOB ToBKa
q nexumit | & (I
= TTHIT)

7 cemecTp




Pa | ®a3zoBwI
31e | €

I paBHOBE
1. |cuam
TepMOJI
MHAMUY
ecKoe
y4EeHHE
0
pacTBOp
ax

1. [Tonsitus «daza», «COCTABISIIONINE BEIIECTBA,
«KOMITOHEHTBI»  «T€PMOJIMHAMUYECKHE  CTCTICHH
CBOOOIBI». Ycnous TEPMOJUHAMHYECKOTO
paBHOBecHs Mexy (azamu. [IpaBuio da3 ['ub6ca.

2. Matematuueckoe omnucaHue Hu Trpaduieckoe
U300paxeHue (ha3zoBbIX paBHOBECHIA B
OJIHOKOMIIOHEHTHBIX CHCTEMax.

3. BrIBOI, aHANIN3 M MHTETPUPOBAHNE YPABHEHUS
Krnaneiipona-Knay3uyca. [Ipumenenne npaBuia $as x
pa3bopy auarpamMm COCTOSIHHSI OJHOKOMITOHEHTHBIX
cucteM. JluarpaMmbl COCTOSTHUS BOJIBI, CEPBI U
yriaeposa.

4, ITeperonka  (pexktudukamus). uarpammsl
o0Imiee JaBlieHHE — COCTaB, TeMIlepaTypa KUMCHHUS —
COCTaB, COCTaB pacTBOpa — COCTaB Mapa Juid
HEUJICATbHBIX PACTBOPOB.

5. A3eoTpornHble  pacTBOpbl.  BTopoii  3akoH
['u66ca-KonoBanoBa.  Ileperonka  pacTBOpOB ¢
MHUHUMYMOM ¥ MAKCUMYMOM TEMIIEpaTyphbl KHITICHHUS.
6. TepMuyeckuil aHallu3, KPUBBIE OXJIAXKICHUS.
Jwnarpammsl pPacTBOPUMOCTH (TJ1aBKOCTH)
JIBYXKOMITOHEHTHBIX CUCTEM.

7. Cucremsl c MOJTHOMN B3aMMHOM
HEPACTBOPUMOCTBIO B TBEPAOM M KHJIKOM
COCTOSTHUSIX.

8. CucreMbl C TIONHOH pacTBOPUMOCTBIO B
KUJKOM W TIOJHOW HEPAaCTBOPHMOCTBIO B TBEPIOM
COCTOSTHUSIX (C MPOCTOM IBTEKTHKOM), C OTpaHUYEHHOM
U HEOTPAHWYCHHOW pPAaCTBOPUMOCTBIO B TBEPJOM
COCTOSTHUH.

9. CucreMbl ¢ XUMHYECCKUMH COCAMHCHUSMH,
TUIABSIIIIUMUCS KOHTPYIHTHO U HMHKOHTPYIHTHO.

OYHAA

ITHIT

HUtoro 3a 4
CEMECTD

44,

0/2

8 cemectp




Pa
3]1€

Xumuue
CKoe
pacHoOBe
cHe B
pacTBOp
ax
3JIEKTPO
JINTOB.
DIIEeKTp
OXUMHUY
ecKue
CHCTEM
Bl

1. OO0m1as XxapakTepUCTUKa paCTBOPOB
AIIEKTPOJIUTOB.

2. KonnurarusHble cBOWCTBa pacTBOPOB
ANEKTPOIUTOB. N30TOHMUECKHUIT 1 OCMOTUYECKHI
KO3 PHUITUEHTBI.

3. OCHOBBI AIEKTPOCTATUYECKON TEOPUU CHIIBHBIX
anexTponnuToB Jlebas u Xrokkens. Beraucinenue
K03 pHLIMEeHTOB aKTUBHOCTH. MIOHHBIE U cpenHue
MOHHbIE KO3(PPUIIMEHTHI aKTUBHOCTH.

4. PaBHOBecus B pacTBOpax 3JE€KTPOJIUTOB.
TepMoanHaMUyecKue U MPAKTUYECKUE KOHCTAHTBI
paBHOBeCHsI (KOHCTAHTHI IUCCOLIMALIMU, THIPOIIN3a,
MOHHOE MPON3BEICHUE BOJIbI, IPOU3BEICHUE
pPacTBOPUMOCTH ); BIMSIHUE MOHHOW CHJIBL.

5. DneKkTpruecKas MpoBOJUMOCTh PACTBOPOB.
VY nenpHast, MOJISIpHAS M SKBUBAJICHTHAS
MPOBOAUMOCTG. [10JBUKHOCTH HOHOB.

6. Yucna nepeHoca, UX UCHOIb30BAHUE TS
oIpezesieHus IEKTPUUECKON IPOBOAUMOCTH HOHOB.
7. OCHOBHBIE TIOJ0XKEHUS TEOPUH IIEKTPUIECKOI

MIPOBOJIMMOCTH CHUJIBHBIX JIEKTPOJIUTOB Jlebas-
Xrokkens-On3zarepa.

8. IIpakTHueckoe UCIONb30BaHUE U3MEPEHUIN
3JIEKTPUYECKON IPOBOJUMOCTH
(KOHAYKTOMETPUYECKOE TUTPOBAHUE, ONIPECIICHNIE
CTETNEeHH U KOHCTAHTHI IUCCOLMALIUU CTa0bIX
AJIEKTPOIUTOB, PACTBOPUMOCTH TPYAHOPACTBOPUMBIX
coJiei.

9. MexaHu3M BO3HUKHOBEHHS CKayKa IMOTEHIMasa
U JBOMHOTO 3JIEKTPUUYECKOIO CJI0sI Ha TpaHuLE pa3zeria
METaJlT — PacTBOP IEKTPOIUTA. IIECKTPOXUMUUECKHUI
MOTEHIUAI.

10.  DNeKTPOIBMKYIINE CHUIIBI AICKTPOXUMHUYECKUX
cucreM. ['anpBaHn4eckue 3neMeHTsl. Bogopoanas
HIKaJIa 3JIEKTPOIHBIX MTOTEHIIMANIOB. PABHOBECHBIN
MOTEHIUAI.

11.  Xumuyeckue UCTOYHUKHU TOKA.

OYHAA

ITHIT




Pa
3]1€

duznue
cKast
XUMUS
MoBEpX
HOCTHBI
X
YBJIEHU
Uu
JICIIepC
HBIX
CHCTEM

1. Knaccudukanmst TucrepcHbIX CUCTEM T10
arperaTHOMY COCTOSIHUIO AUCTIEPCHOM (ha3bl U
TUCTepCcuOHHOM cpenbl. Knaccudukanus
CBOOOTHOUCTIEPCHBIX CHCTEM I10 pa3MepaM YacTHII.
JInodunsHbIe M MTMOPOOHBIE AUCTIEPCHBIE CUCTEMBI.

2. OO0mast xapakTepUCTHKA ITOBEPXHOCTHOM
sHepruu. [loBepXHOCTHOE HATSKEHHE Kak Mepa
sHepruu I'm60ca Mexda3zHON TOBEPXHOCTH.

3. dyHaaMeHTaIbHOE aJcOPOLIMOHHOE ypaBHEHUE
I'n66ca. ['mb6coBckas ancopobuus. [loBepxHOCTHO-
AKTHUBHBIE U MOBEPXHOCTHO-MHAKTUBHBIC BEIIECTBA.

4. YpaBHEHUE MOHOMOJICKYJISIPHOM afcopOIuu
Jlenrmtopa u ero ananus. OnpeneneHue KOHCTaHT
ATOTO ypaBHEHUs (TMHEHHas popMa ypaBHEHUS
Jlenrmiopa). YpaBaenne Opeiinpimxa.

5. AncopOrus TOBEPXHOCTHO-aKTUBHBIX BEIIECTB.
Bnusuaue crpoenust Mmonexyi [IAB Ha mOBEpXHOCTHYIO
aKTUBHOCTb, ITpaBuiio TpayGe. 3aBUCUMOCTS I10-
BEPXHOCTHOI'O HAaTSDKEHUS OT COCTaBa pacTBOpa Mpu
cobmroaenuu 3akona ['enpu u ypaBuenus Jlenrmropa.
VYpasnenue llumkosckoro. Onpenenenrue CTpoeHUs
azcopOLMOHHOTO ¢10s U pazmMepoB monekyn [TAB.

6. HonoobmenHnas ancopbuusi. Kiaccuduxanms
HMOHHUTOB U METObI UX MosyueHus. OCHOBHbIE
(U3UKO-XMMHUYECKHUE XapaKTEPUCTUKU HOHUTOB.

7. Mexanu3m 00pa3oBaHus JBOHHOTO
anekTpuaeckoro cios (I3C). Ctpoenne MULIEIUIHL.

8. YeTbIpe BUA STEKTPOKUHETUYECKUX SBIICHUH.
DNEKTPOKUHETUYECKUH MOTEHIAII U BIUSIHUE HA HETO
pa3nn4HbIX (pakTopoB. YpaBHeHHE I enbMrombia-
CMOITyXOBCKOTO JUIsl 3IEKTPOOCMOca U
anekTpodopesa.

9. JInodunpHble qUCHIEPCHBIE CUCTEMBI.
Knaccudukanus u o01mias xapakTepucTHKa
MOBEPXHOCTHO-AKTUBHBIX BEIIECTB.

10.  Crpoenue munemnn [TAB. ComtoOunm3arusi.
OcHoBHble dakTopsl, Brustonue Ha KKM. Metozs
onpenenenuss KKM. [Ipumenenue komnouansix [TAB.
11.  He#iTpanu3anuoHHasi U KOHIEHTPALMOHHAS
koaryisanus. [Topor koarynsauuu. Ipasuno Hlynsne-
I'apnn.

OYHAA

ITHIT

Hroro 3a 8
ceMecTp:

4y,

0/4

Bcero yacos

8u.

0/8

5.3. Cemunapsl

Jlannslit Bu paboThl HE IPETYCMOTPEH YU4€OHBIM IIIAHOM

1.4. JlaGopaTopHble 3aHATHS




Jannblii Buj paboThl HE MPEAYCMOTPEH YUeOHBIM TIAHOM

5.5. IIpakTnyeckue 3aHATUSA

Ne
pa3iena

HaumenoBanue
NMPAKTHYECKHUX
3aHATHH

KoJ-
BO
9ac0B

Ilepeyenb yueOHBIX BOIIPOCOB

®opmMma
IIpOBE-
JeHUs

IIpaxtu-
qyecKast
OJr0-

TOBKa
qny
ITHIT)

7 cemecTp

Paznen

da3oBrIc
paBHOBECHUS n
TEPMOJUHAMUYECKOE
YYEHHE O PacTBOpPax

1. Merox (pU3HKO-XHMHYECKOTO
aHanm3a. JlmarpamMMmbel  cocTaB-
CBOMCTBO.

2. HeorpaHnn4eHHO pacTBOPHMBIE
Ipyr B Jpyre  KHJIKOCTH.
Berancnenue JaBJICHUS "
cocTaBa Tapa HaJl HACaTbHBIMHU
pactBopamu. IlepBblii  3akoH
['n66ca-KonoBanoaa.

3. Jluarpammsbl oOIee JaBlieHUE
— COCTaB, TEMIIepaTypa KUICHHUs
— COCTaB, COCTaB pacTBOpa —
COoCTaB mapa JUid HICAIbHBIX
pactBopoB. [IpaBuio peryara.

4. Ileperonka (pexTu(UKALINA).

OYHAA

ITHII

Paznen

da3oBrIe
paBHOBECHS 178
TEPMOJIUHAMUYECKOE
YYEHHE O PacTBOpax

1. A3eOTpOIHbIE PAaCTBOPHI.
Bropoii 3akon ['n66ca-
KonoBanoga. [leperonka
pPacTBOPOB ¢ MUHUMYMOM U
MaKCUMYMOM TeMIIepaTyphbl
KHTICHHUSL.

2. BeimonHeHue abopaTOPHOM
pabotel  «PacueTel  (a3oBBIX
paBHOBECHIA B cucreme
(OKHJIKOCTB-TIAp»»

OYHAA

Hroro 3a 4 cemecTp

0/4

8 cemectp




Pa3nen

Xumudaeckoe
paBHOBecCHE B
pacTBopax
3JEKTPOJIUTOB.
DIEKTPOXUMHUYECKHE
CUCTCMBI.

1. IToaBm>xHOCTH HOHOB. Yncina
nepeHoca.

2. OCHOBHBIE TIOJIOKEHUS TEOPUH
ANEKTPUUECKON MPOBOJUMOCTH
CHJIBHBIX AJIEKTpOJINTOB JleOas-
Omnzarepa.

3. IlpakTUyuecKoe UCIIOIb30BaHUE
U3MEPEHUM DIIEKTPUYECKON
MIPOBOJIUMOCTH.

Brinonnenue 1abopatopHoi
paboThl «OmnpenencHue
ANEKTPUUECKON MPOBOJUMOCTH
PacTBOPOB AJIECKTPOJIUTOBY

OYHAA

ITHIT

Paznen

duznyeckas XUMHUS
MMOBEPXHOCTHBIX
SIBJICHUH 1
JIMCTIEPCHBIX CUCTEM

1. IToBepxHOCTHAs PHEPIUS U
MOBEPXHOCTHOE HATSHKCHHUE.

2. Ancopbuus. CBsi3b aacopOuuu
C mapaMeTpaMy CUCTEMBI:
M30TepMa, U30THMKHA W U30CTEPa
azicopoIuu.

3. Axresus, Kkores3us,
CMavMBaHHE.

4. Beimonuenue 1abopaTopHOM
pabotsl «M3mepenue
MOBEPXHOCTHOTO HATSKCHUS
BOJIHBIX pacTBOpoB [IAB
CTAJIATMOMETPUYCCKHM
METOJIOM»

OYHAA

ITHII

1. Teopus JIsurmropa.
VYpaBuenune OpeiHumxa.

2. Teopus bOT.

3. Ancopbuus Ha rpaHule
JKUJIKOCTh-Ta3. Y paBHEHHUE
aacopbuuu ['n66ca.
4.Csoiictpa [1AB u [11B.
IToBepxHOCTHAsI aKTUBHOCTb.
5. Beinmonaenue mabopatopHoit
pabotsl «Ilomydenue
KOJUTOM/IHBIX CUCTEM METOI0M
XMMHYECKON KOHJICHCALIMN

OYHAA

ITHII

Htoro 3a 8 cemectp

8 u.

0/8

Bcero yacos

14 4.

14

0/12

5.6. KiinHn4eckue NnpakTu4ecKkue 3aHATHS

JlanHb1ii Bu paboThl HE IPEAYCMOTPEH y4eOHBIM IIaHOM

5.7. CamocTosiTe1bHAsi padoTa 00y4arOIMXCs

| HaumenoBanue |

Bun camocrosTenpHOM ‘

O1eHouHoe

| Kon-Bo |

10




TEMBI BHEAYJTUTOPHON pabOThI CPEICTBO 4acoB/ | KOMIIET
IUCIIUILINHEI oOyJaromuxcs / KOHTPOIb KOJI-BO €H-
WJIK pazzeria CaMOCTOSITEIIbHOW pabOoThI yac Ha | 1uu(in)

ITHIT

Pasznen 1. 1. CamocrostensHoe u3yuenne | 1.Bompocs! pist 70/35 Honxk-1.1
®da3oBble JIATEPATYPBI cobecemoBaHus Nonk-1.4
paBHOBeECHSI U 2. TlonroroBka k BbimosiHeHUIO | 2.MHauBUya bHBIE
TEPMOJMHAMHYE | TECTOBBIX 3a/IaHUI 3aJlaHus
CKO€ YYEHHE O 3. Brimonnenue 3.TectupoBanue
pacTBOpax Pa3HOYPOBHEBBIX 3aJaHHI1

(ITHIT)
Paznen 2. 1. CamocrosiTensHOe 1.Bonpocsr s 64/32 Nornk-1.1
XuMuyeckas U3Y4EHUE JTUTEePATyphl coleceoBaHus Nork-1.4
KHUHETUKA U 2. [ToaroroBka K BBIOJNIHEHUIO | 2.MHAUBHIyabHBIC
KaTaiau3 TECTOBBIX 33/IaHUN 3a/laHus

3. BeimonHeHme 3.TectupoBanue

Pa3HOYPOBHEBBIX 33/IaHUN
(TTHIT)
Pazpen 3. 1. CaMocCTOSITEIbHOE 1.Bomnpocsr mist 63/32 Honxk-1.1
XUMHYECKOE W3YYCHHE JTUTCPATYPHI cobeceoBaHus Nork-1.4
paBHOBecHE B 2. CamocTosTenbHOe 2.unuBuyaabHbIC
pacTBopax pelieHre 3aaaq 3aJlaHus
JNEKTPONUTOB. | 3. Brimonnenue
DNEKTPOXUMHUYE | Pa3HOYPOBHEBBIX 3aJIaHUH
CKHE CHCTEMBI (ITHIT)
Paznen 4. 1. CamocrosiTensHOE 1.Bomnpocsr mist 64/32 Nonk-1.1
Oduznyeckas W3Y4YEHUE JTUTEPATyPhl cobecenoBaHus Nork-1.4
XAMHUS 2. CamocrosiTensHOE 2.nauBuyanbHbIe
MOBEPXHOCTHBIX | pellIeHUe 3aaa4 3a/laHus
SIBJICHUH U 3. Brimonnenue
JUCTIEPCHBIX Pa3HOYPOBHEBBIX 3aJaHUI
CHUCTEM. (ITHIT)
Bcero: 2664./
131

6. Ilepeyenb y4eOHO-MeETOAMYECKOTO OOeCHeYeHUsl IS CAMOCTOSITEILHOIl PadoThI
00y4YaOIIHUXCS 10 TUCHHILINHE

1. [Ipaktukym mo ¢usnyeckoit xumuu: ydeO.-meron. Ilocobue k mabGoparopHo-
NPAKTUYECKUM 3aHATUSM JUId CTYJEHTOB 3 Kypca HampaBieHus noarotoBku 19.03.01 —
buotexnonorus / coct.: K.C. Dnbbekbsn, O.A. dronaton, E.B. benuk, [u ap.].- CtaBponons: 13a-
Bo CtTI'MY, 2022.- 312 c.
2. dusnueckas XuMHs: ydyeOHOe MOcOoOMe K MPAKTUYECKUM 3aHITHUAM JUIS CTYAECHTOB 2
Kypca HampaBieHus mnoarotoBku 19.03.01 - buorexnomorus (mpopuns — TexHomorus
nekapcTBeHHbIX TpemnaparoB) Yacte 1 / coct.: K.C. Dnpbexwsin, E.B. benuk, O.A. [{ioaoH [1
np.].- CraBponosb: M3a-8o CTIMY, 2016.- 106 c.
3. dusnueckas XxuMHA: ydyeOHOE MOCOOME K MPAKTUUYECKUM 3aHATHUAM JUISL CTYACHTOB 3
Kypca HampaBieHus mnoarotopku 19.03.01 - buotexnomorus (mpoduns — Texnomorus
nexapcTBeHHbIX TpemnaparoB) Yacte 2 / coct.: K.C. Dnpbexwsin, E.B. benuk, O.A. [{ioaioH [u
ap.].- Crasponons: Usza-so CtTTMY, 2016.- 131 c.
4. dusnueckas XxuMHA: ydyeOHOe MOcoOMe K MPAKTUUYECKUM 3aHATHUAM JUIsL CTYAECHTOB 3
Kypca HampaBieHus mnoarotoBku 19.03.01 - buorexnomorus (mpoduns — TexHomorus
11




nexapcTBeHHbIX TpemnaparoB) Yacte 3 / coct.: K.C. Dnpb6exnsin, E.B. benuk, O.A. rontoH [u
1p.].- CraBponons: U3a-80 CtTI'MY, 2016.- 136 c.

5. JlekmoHHBIM MaTepuall 1o JucUUIUIMHE «DU3ndecKas XUMUS»

6. MeTtoauyeckne peKOMEHIaluK 0 OpraHU3alui CaMOCTOATEILHONU paboThl CTYJCHTOB
MIPU U3YYCHUH TUCHUIUIAHBI «DU3ndecKas XUuMHUsD)

7.01eHOYHbIEe MATEPUAJIBI 1JIsl TPOBeJAeHUS TEKYIIEero KOHTPOJIA U MPOMEKYTOYHOM
arrecTalMy 00y4aoImuXcsl M0 JMCHUIJINHE

7.1 IlepeyeHb KOMIETEHUMI ¢ yKazaHMeM 3TanoB uXx GopMUpOBaHHMS B Npouecce
0CBOeHHs1 00pa30BaTeJIbHOI MPOrpaMMbl

Kox xoMriereHnu WHukaTopsl Cemectp Oran GpopMupoBaHUs
OIIK-1 Wonk-1.1 5,6 [TpomexxyTOUHBIT
OIIK-1 Horik-1.4 5,6 [TpoMeKyTOUHBII

7.2 Onucanue nokasaresjaei u KPUTEPUEB U HIKAJ OCHUBAHUA KOMIIeTeHIIii

Komnerennmusi  OIIK-1. CrmocobeH  m3ydarh,  aHAJIM3UPOBATh,  HCIOJIB30BATh
Ouonoruueckre OOBEKThI M TPOIECCH, OCHOBBIBASICh HA 3aKOHAaX M 3aKOHOMEPHOCTSIX
MaTEeMATHYECKUX, PU3NICCKUX, XUMUICCKUX U OMOJIOTUICCKUX HAYK M UX B3aUMOCBSI3SIX

Honk-1.1

[Tonb3yeTcss 3akOHAMU M 3aKOHOMEPHOCTSIMH MAaT€MaTH4YeCKMX U (U3MUECKUX HAyK U HX
B3aHMOCBSI3bIO

Honk-1.4

[Tonb3yeTcsi 3akOHAMH M 3aKOHOMEPHOCTSIMH ~ XMMHYECKHUX M OHOJOTHYECKMX HAyK M HX
B3aHMOCBSI3bIO

OuenuBaemblii  pe3ynbTaT | Kpurepuu onieHuBaHus [Ipouenypa oueHuBaHus
(zeckpunTopbr) Texymmin IIpomexxyTouHas
KOHTPOJIb aTTecTalus
1. OcHoBHbIE 3aKOHBI | DOPMYIIHPYET OCHOBHBIE TectupoBanue | CobecenoBaHue,
(Gu3nUecKoil XMMHH, a | 3aKOHBI (PU3NUECKOIT CoGecenoBanu | [IpakTuueckoe
TaK)Ke CrocoObl UX XUMHH, a TAKKe CTIOCOOBI e 3aJlaHue
MIPUMEHEHUS [T WX IPUMEHEHUS HJIs
pelieHus pELIEeHUs TEOPETUUECKUX U
TEOPETUYECKHUX U MPUKJIAIHBIX 3a/1a4
IPUKIIAJIHBIX 3a7ay4;
5 2. OCHOBBI OnuchIBaeT OCHOBBI TectupoBanue | CoGecenoBaHue,
S | XHMHYECKON XAMHYECKON KUHETHUKH, CobecenoBann | [IpakTudeckoe
® | KUHETUKH, BKITOYAs BKJIIOYasi OCHOBHBIE e 3aJlaHue
OCHOBHBIE MaTeMaTH4eCKHe
MaTeMaTUYECKHE COOTHOILIEHUS POpPMaTIBLHOM
COOTHOILIEHUS KUHETUKHA U MEXaHU3MBI
dbopMmanbHOU XUMHYECKUX PeaKui
KHHETHKU U
MEXaHU3MBbI
XUMUYECKHUX PEaKINM;
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1. CamocrosTensHO CaMOCTOSTENBHO CoOecenoBann | CobecemoBanue,
dbopmynupoBaTh bopmynHpyer 3a1a4y e ITpakTnueckoe
3amauy (pu3uko- (hU3UKO-XUMHUYECKOTO 3aJaHue
XUMHYECKOTO HCCIIEIOBAHUS B

HCCIIENOBaHUA B XAMHYECKHX CHCTEMAaX

.. | XMMHUECKHX

8 | cucremax;

5 2. Ionw3ysch [Monw3ysice monyyennbiMu | CobecenoBanu | CobecenoBaHue,
MOJTYYCHHBIMH 3HAHUSMU, BEIOMpAET e [IpakTueckoe
3HAHUSIMH, YMETh ONTUMAJIBHBIC TTYTH U 3aJJaHue
BBIOMPATH METO/bI PEIICHUS
ONTHMAJIFHBIC TyTH U | MIOCTABJICHHBIX 3314
METO/Ibl PEIICHUS
ITOCTABJICHHBIX 3a/a4;

1. OcuoBamu Bnaneet HaBbIKaMU Hemonctpamus | CobGecenoBanue,
XHUMHYECKOMH pacdera TEeTIOBBIX npaktuaeckoro | [Ipaktudeckoe
TEPMOJIMHAMUKHU 1 3 PEKTOB XUMUYECKUX HaBbIKa 3aJaHue
TEPMOXUMUU; peakuuin
2. OCHOBHBIMH Bmageer HaBBIKAaMU CobecenmoBanue,
TEOPUSMHU PACTBOPOB; | ONPEICICHUS KPUTCPUCB [TpakTdeckoe
CaMOTIPOU3BOJIBHOTO 3aJaHue
MIPOTEKAHUS XUMHYCCKUX
peakuuii
Brnaneer HaBbikamu Hemoncrpauust | CobecenoBanue,
MIPUTOTOBJICHUS PACTBOPOB | MpakTuieckoro | [Ipakruueckoe
Pa3TMYHON KOHIICHTPAIIMKA | HABBIKA 3a7aHue
M UX HCIIOJIb30BaHus B
(U3HKO-XMMIYIECKOM
aHaimse
Bianeer naBbIkaMu CobecenoBanue,
= oTnpeaeNneHus [TpakTueckoe

S KOJIJINTATUBHBIX CBOMCTB 3aJJaHue

E PacTBOPOB IEKTPOIUTOB U

= HEDJICKTPOJIUTOB H UX

§ HCIIOJIB30BAHMS ISt

= aHajan3a OMOXMMHUYECKHX

5 CHUCTEM

Onucanue mMKAaJI OLICHUBAHUA

CDOpMOfI HpOMG)KWO‘-IHOﬁ arreCTallui 10 AUCHUIIIIMHE ABJIACTCA 3a4cCT.

Crynent

JIOTTYCKaeTCsl K MPOMEXKYTOUHOM aTTecTaliuu B opMe 3ayeTa IpHU YCIOBHMM BBIINOJIHEHHS BCEX
BUJIOB y4eOHOW paloThl, NPEAYCMOTPEHHBIX padbodyeil MporpaMMoil IUCHUIIMHBL 3ader
npoBoauTcs B (opme coOecenoBaHUs IMpenofaBaTeNss U CTyAGHTa IO MPEeABAPUTEIHHO
BBIJITAHHBIM BOTIpOCaM Jyisi coOeceIoBaHus 1Mo BBIOOpY mpenojaBarens. [IpenomgaBaTens Bipase
3aJ1aBaTh JOIOJIHUTEIbHBIE BONPOCH! CTYJEHTY, €CIIM €ro OTBET HE PACKPHIBAET MOCTaBICHHBIN

BOIIPOC. PCSyJ’ILTaT 3adeTa OOBIBIACTCS 06yqa101ueMy05{ HETIOCPCACTBCHHO IIOCJIC €ro Caayvu,
3aTCM BBICTABJISACTCA B 3aUCTHYIO BEAOMOCTD U 3a4YCTHYIO KHHUIKKY.

IIkana nepecyera 0a/U10B 10 JUCUMILIMHE IIPH MPOMEKYTOYHOH popme
aTTecTAlMU MO JUCHUIUINHE — 3a4eT (7 ceMmecTp)
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bamn Onenka YpoBeHb c(HhOPMUPOBAHHOCTH
KOMIICTCHITUH
or 4,5 10 5,0 «3a4TEHOY Bricokuii
oT 3,5 no 4,4 «3aYTEHOY Cpennumii
oT 2,5 no 3,4 «3a4TEHOY [Toporosbiii
MmeHee 2,5 «HE 3a4TEHO» MuHUMaIbHBIN

OHGHKa 3a 5K3aMCH BBICTaBJISICTCA C YUYCTOM pPE3YIbTATOB CO6€C€,I[OB3HI/IH Hn OLCHKH

MPAKTUYCCKUX HABBIKOB BO BPCMS 3K3aMCHaA.

IIxana nepecuera 0a/J10B 1O AUCHUIIJIMHE IIPpU l'lpOMe)KyTO‘{HOi/i (])opMe arrecranum 110

AUCHHILUTHHE YK3aMeH (8 cemecTp)

bann Oyenka Yposenw
cghopmuposannocmu
KoMnemeHyuu
or 4,5 10 5,0 «OTIUYHOY Bricokuii
ot 3,5 no 4,4 «XOpOIIO» Cpennuii
or 2,5 o 3,4 «YJOBJIETBOPUTEILHO» [ToporoBsiit
MeHee 2,5 «HEYIOBJIETBOPUTEIILHO» MuyHUMaIIBHBIN

O1neHKa «OTJIMYHOY» BBICTABISIETCSI 00YJarOIIEMyCsl, TIIyOOKO M MPOYHO YCBOUBIIEMY
IIPOrPaMMHBIM  MaTepHuall, HCYEPIBIBAIOIIE, IIOCIENOBAaTEIbHO, TPAaMOTHO M JIOTUYECKU
CTPOMHO €ro M3JararueMy, B OTBETE€ KOTOPOIO TECHO YBS3BIBAKOTCS TEOPHUs C IPAKTUKOU.
[Ipu sToM oOydwaromuiicss He 3aTpyAHSAETCS C OTBETOM IPU BHUJIOM3MEHEHUU 3aJaHMs,
CBOOOJHO CHpaBJIETCS C 3aJadyaMM, BOIIPOCAMHU U APYTMMHU BHUJAMH IPUMEHEHUs 3HAHUH,
MOKa3bIBaeT 3HAKOMCTBO C MOHOIpaUYecKoil JUTepaTypoil, NpaBUIBHO OOOCHOBHIBAET
IPUHSTHIE PELICHMs], BIAJACET Pa3HOCTOPOHHUMHU HaBbIKAMM W IPUEMAMU BbBIIOJHEHUS
IPaKTUYECKUX paboT.

OneHka «X0po1I0» BBICTABISAETCS 00yJaroeMycs, TBEpA0 3HAIOLIEMY NPOTrpaMMHbBIN
MaTepuan, IpPaMOTHO M IO CYIIECTBY €ro H3JIaralolleMy, KOTOPbI HE JOIyCKaeT
CYIIECTBEHHBIX HETOYHOCTEHW B OTBETE, MPABWIBHO MPHUMEHSET TEOPETUYECKHUE IOJI0KECHUS
IpU PELIeHUU NPAaKTUYECKUX padoT U 3a1ay4, BiajieeT HeOOXOJMMbIMHM HAaBbIKAMU U IIpUEMaMU
UX BBIIIOJHEHUSI.

O1neHKka «y/AOBJEeTBOPUTEJbHO» BBICTABIIETCS OOyYaroleMycsi, KOTOPBIM HMeer
3HaHMUA TOJBKO OCHOBHOTO MaTepHaja, HO HE YCBOWI €ro JEeTalled, JOIYyCKAaeT HETOYHOCTH,
HE/I0CTaTOYHO NpaBUIIbHEIE (OPMYIMPOBKH, HAPYLIECHHs IMOCIENIO0BATEIbHOCTH H3JI0XKEHUS
IPOrpPaMMHOr0 MaTepHalla U UCTIBITHIBAET TPYAHOCTH B BBINOJIHEHUN IPAKTUUECKUX HABBIKOB.

O1eHKa «Heya0BJIeTBOPHTEIbHO) BBICTABIIETCS 00yUaroeMycs, KOTOpbI HE 3HAeT
3HAUUTENbHOM YacTH MPOTrpaMMHOIO MarTepuana, JONyCKaeT OIIMOKH, HEYBEpPEHHO
BBITOJIHSIET UJIM HE BBIMIOJIHIET IPAKTUYECKUE PAOOTHI.

ITepedyeHb NpaKTHYeCKUX HABBIKOB:
1. Bnaneer HaBbIKaMM pacuera TEIUIOBBIX 3P(HEKTOB XMMUUYECKUX peaKlui
2. Ormpenenser KpUTEPUH CAMOIPOU3BOJIBLHOIO MPOTEKAHUS XUMUYECKUX PEaKIINN
3. Bmageer HaBBIKAMH TPUTOTOBIICHHSI PACTBOPOB Pa3IMYHOW KOHIIGHTPAMU M WX
UCIOJIb30BaHUS B (PU3UKO-XMMUYECKOM aHAIN3e

4, OnpenenﬂeT KOJIJTUTaTUBHBIC CBOMCTBA PACTBOPOB JJICKTPOJIMTOB M HEIJICKTPOJIUTOB U

X UCIIOJIB30BAHUEC IJIA aHaJIn3a OMOXMMUYECKUX CUCTEM
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5. Brageer TeopeTMYECKMMH W MPAKTUYECKHMMM 3HAHUSAMH OOIIMX 3aKOHOMEpPHOCTEH
XMMHYECKMX TPEBPALICHUH Ha OCHOBE (IM3NYECKHUX IPOLECCOB, MPOUCXOASALINX C
MUKpOUYaCTHIIaMH (aTOMaMHU, MOJIEKYJIaMU, HOHAMH, HAHOYACTUIIAMH) C UCIIOJIb30BAaHUEM
TEOPETUYECKUX IPEICTABICHUN, OSKCIIEPUMEHTAIBHBIX METOAOB, JIOTUYECKOTO U
MaTeMaTHYECKOTro anmnapaTa (pu3uKH;

6. M3yuun u ycBOMJI METOAbl MAaTEMaTHYECKOrO OIHUCAHUA, pacyera U IpeAcKa3aHus
NPOTEKaHUS TMPOLECCOB C HCIOJIB30BAHUEM CIIPABOYHHMKOB, KOMIIBIOTEPHBIX 0a3 |
0aHKOB JaHHBIX (PU3MKO-XMUMUYECKUX BEJIUYUH.

7.3 TunoBble KOHTPOJIbHbIE 3aJaHNSI UJIM MHbIe MAaTepHaJibl, HEOOXOAUMBbIE /IJIsl OLEHKHU
3HAHM, YMEHUH, HABBIKOB M (MJIH) ONbITA [EATEJbHOCTH, XapPaKTePHU3YKWIIUX 3TANbI
(popMupoBaHus KOMIIeTeHIIM B IIpolecce 0CBOEHHUS 00Pa30BaATeIbLHON NPOrPaMMBbl

3ayeT BBICTABISIETCS 1O pe3yjbTaTaM paboThl B CEMECTpE, NMPH CAade BCEX KOHTPOJIBHBIX
MEPONPUITHH, IPEYCMOTPEHHBIX TEKYLIMM KOHTpoJeM ycrneBaemocTu. [Ipouenypa 3auera kak
OT/JEJIbHOE KOHTPOJIBHOE MEpOIPUSTHE HE IMPOBOJIUTCS, OLEHMBAHWE 3HAHWUN OOydarouierocs
IIPOUCXOUT 10 pe3yNbTaTaM TEKYILEro KOHTPOJISL.

Bonpocs! 1J1s1 IPOBEPKH YPOBHSA TeOpPeTHYEeCKOH MOAT0TOBKH 00y4YaloIerocs:

. BBenenue. [Ipenmer u 3agaun gpusnueckoit XuMuu. OCHOBHBIE TOHATHUS U ONPEAETICHHUS.

. Paznensl puzndeckoit xumun. B3anMocBsA3b (PU3HMUECKUX U XUMHUECKUX SBICHUH.

. 3aKoH coxpaHeHus 1 (popMbl niepeaayun sHeprun. Temnora u padora.

. PaznuuHble BUIBI TPOIIECCOB U UX padoTa.

. | 3akon TepmoauHamuku. [ToHsTHE O BHYTpEHHEH SHEPTUH.

. 3akoH ['ecca. CiencrBus u3 3akona ['ecca.

. cTuHHAs U cpeHsAs TEIUIOEMKOCTH Teja. 3aBUCUMOCTD CpOT TEMIIEPATYPHI.

. 3aBHCHMOCTH TeruioBoro g dekra oT Temrieparypsl. Y paBuenue Kupxrodda.

. Tepmoaunamuueckue pyHkuuu. Mx B3auMOCBS3b.

. I 3axon Tepmoaunamuku. [lonsTue 06 3HTpONUN.

. Kputepun camonponsBoIbpHOCTH HAIPABIEHUS IIpoLECcca.

. Il 3akoH TepMoIHAMUKH.

. IlpaBuno ¢a3 'n66ca. Jluarpamma cocTosIHUS BOJIBI.

. JIByXKOMIIOHEHTHBIE CUCTEMBI. BUbl AMAarpaMM COCTOSHUS.

. Kpusbie oxnaxnenus. [loctpoenue nuarpamm cocrossHus. Mx anamms.

. | 3axon KonoBanoga. Ileperonka, pextudukanms.

. Il 3axon KoHoBanoBa. A3e0TpomnHbIE pacTBOPHI.

. TpexKOMIOHEHTHBIE CUCTEMBI. METO/IbI OIIPEIETICHUS COCTaBa TPEXKOMIIOHEHTHBIX CHCTEM.
. O0bemMHas aAuarpaMma COCTOSIHMS TPEXKOMITOHEHTHBIX CUCTEM. M30TepMudeckoe cedeHue.

. 3aK0H pacnpeneneHus. IKCTPaKITHsI.

. X¥MHYecKoe paBHOBecHe. Y paBHEeHUE U300apsl U n30xopsl Baut - I'odda.

22. Tlpuatun auHaMudeckoro paBHoBecus Jle - Illarenwse. BiusHue pa3nnyHbix (GakTopoB Ha
MI0JIO’KEHNE PABHOBECHS.

23. OCHOBHOW TOCTyJIaT XWMHYECKOW KUHETUKU. DU3MUECKU CMBICT KOHCTAHTBHI CKOPOCTH
XUMHYECKON PEaKIHH.

24. Kunetnueckas KITacCU(PHUKAIHASI XUMAYECKUX PEaKITHA.

25. IIpocThle U CIIOKHBIE PEaKLIUU.

26. 3aBUCUMOCTD CKOPOCTH XMMHYECKOM peakiiy OT TeMIepaTyphl. YpaBHenue Baut - ['odda.
27. ®OTOXMMHYECKHE U 1IeTTHbIe peakunu. KBaHToBbIN BbIx0/. CTaauy HEMHBIX MPOIECCOB.

28. Teopus akTuBHOTO KoMIUIieKkca. [ToHaTHE 00 SHEPTHH aKTUBAIIHH.

29. Teopuss aKTUBHBIX CTOJIKHOBEHHH. O((EKTUBHBIA U TEOMETPUUYECKHH IuaMeTpbl
cTaskuBatouxcs yactull. Crepuueckuit pakTop.

30. Knaccuduxanus kaTaTuTHUECKUX MPoIieccoB. Teopun Karanumsa.
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31. XuMuueckre 1 3IeKTPOXUMUYECKHE MTPOIIECCHI.

32. Teopust anekTpoauTHUecKord aucconmanuu Appenuyca. Ee Hemocratku. CreneHb
nucconanuu. M3otonndeckuit ko3hHuiment.

33. Teopus [ebas — XIOKKens JUisl CHIBHBIX AJIEKTpoJduToB. Dddextei Buna u [lebas —
QDanbKeHrareHa.

34. 3akoH pa3Benenus OcTBalb/a.

35. Bydepubie pactBopsl. MexaHu3M JeiicTBus Oy(EepHBIX pacTBOPOB.

36. Buael  AJIEKTPOIIPOBOHOCTH  DJCKTPOJNUTOB. X 3aBHUCUMOCTH OT  pa3BelNCHHS U
TEMIIepaTyphbl.

37. [TonBMKHOCTH HWOHOB, 4YHCJIa TIepeHoca. MeToipl WX OIpenesieHUus AHOMaibHas
NOJBMKHOCTb MOHOB BOJIOPOAA U Tuapokcuia. KonaykromeTpusi.

38. 3akoHsbI AmekTpoau3a. Bexo mo Toky.

39. Mexanu3M 00pa3oBaHUsST W CTPOCHUE JBOWHOIO JJICKTPUUYECKOTO ciosi. IloTeHuumans
pa3n4HbIX AekTpoaoB. Dopmysna HepHera.

40. l'anpBaHMYECKUE U KOHIIEHTPALMOHHBIE 3JIEMEHTHI, NX Kiaccudukarus. Pacuer D/(C.

41. Hanpspxenue paznoxenus. [lepenanpspkenne. Teopuu BOIOPOIHOTO MEPEHATPSKCHHUS.

42. TepMOoIMHAMHKA TAJIbBAHUYECKUX IIEMEHTOB.

43. Knaccudukanus qucnepcHbIX CHCTEM.

44, MonekynspHO-KHUHETHYECKNE CBOMCTBA KOJIOMIHBIX CUCTEM.

45. CenumenTtanmonHoe paBHoBecue. [loHSATHE O CEIUMEHTAllMOHHOM W arperaTUBHOM
YCTOMYUBOCTH.

46. OrnrndecKre CBOMCTBAa KOJUIOUIOB.

471. [loBepXxHOCTHBIE SIBJIEHUS U aACOPOLUS.

48.  Meronabl U3MEPEHUS MOBEPXHOCTHOTO HATSKEHUSI.

49. [ToBepxHOCTHO-aKTUBHBIC BelleCTBA. AICOPOIIMS HA TPAHUILIE pa3jiesia BOJHBINH PacTBOP -
BO31yX (map). YpaBuenue [ 'n60ca.

50. VYpasuenue lllumxkosckoro. [IpaBuno Tpayoe.

51. CmauuBaHHUE TBEPJOro Teia XUIAKOCThIO. ['mapodunabHble u ruapodoOHBIE TBEpIbIC
Tena.

52.  AncopOuusi pacTBOpEHHBIX BELIECTB Ha TBEPJIOW MOBEPXHOCTH. MomekyspHas
ancopOuus. Teopus Jlenrmropa.

53. DNEeKTPOKUHETUYECKUE CBOMCTBA KOJUIOMIHBIX CHCTEM.

o4, CrtpoeHue 1BOMHOIO 3J€KTPUUECKOTO CIIOS.

55. CrpoeHue MULEIUIBL.

56. Onpenenenre 3JIEKTPOKMHETUUECKOTO MOTEHLHMANa W3 M3MEPEeHUN ayekTpodopesa u
3IIEKTPOOCMOCA.

o7. Mertoasl MONYyYEeHHS KOJUIOMJHBIX CHCTEM: a) METOAbl JUCTIEPTrUpOBaHuUs; 0)
KOH/ICHCAIIMOHHbIE METO/Ibl; B) XUMHUECKUE METO/Ibl KOHJIEHCALIUH; T) METOJ] NENTU3ALIH.

58.  MeTobI OYNCTKU KOJUTOUIHBIX CUCTEM.

59. OO6mme mpeacTaBaeHUsI 00 YCTOMYMBOCTH U KOATYISIIUN KOJITOUIHBIX CHCTEM.

60.  DNeKTPOIUTHAS KOATYIISIHS.

61.  3amwura KOJIOHAHBIX CHUCTEM OT KOATyJSIIUU.

62. CBolicTBa pacTBOPOB BBHICOKOMOJIEKYJISPHBIX coeluHeHui (Oenku). M3oanexkTpuueckoe
COCTOsIHHE pacTBopa Oenka. M303meKkTpuuecke THIIBI OEIKOB.

63. TuxcoTpomnus u cuHepe3uc.

7.4 Meroauyeckue MaTepHAJIbl, OIpeleJsolde MNPoueaypPbl OLCHUBAHUS 3HAHMM,
YMEHHH, HaBBIKOB M (WJIH) ONBITA [eSTeJIbHOCTH, XAPAKTEPHU3YIOIIMX JITalbl
(popMupoBanus KomMneTeHIHH

OnenuBanue c(HOPMUPOBAHHOCTH KOMIIETEHIIMHA OCYIIECTBISIETCS Ha HK3aMEHe B XOJie
IPOMEXKYTOUHOM arTecTanMu. B 3K3aMeHalMOHHBINA OWJIET BKIIIOYAIOTCA TPU TEOPETHUECKUX
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BOIIPOCA U 3aJlaHUE JJISl MPOBEPKH YMEHUS 00yUaIOUIMMUCS MPUMEHSATh TEOPETUUECKUE 3HAHUS
JUTSL pEIICHUS PAKTHYECKUX U MTPOPECCHOHATHPHO OPUEHTHPOBAHHBIX 3a7a4.

Kaxxaplii 3K3aMEHAIMOHHBIN BOMPOC M 3aJaHUE OICHUBACTCS MO MATUOAJUTHHOW IIKae.
DK3aMEeHAIIMOHHBIC OMJICTHl YTBEPKIAIOTCS HA 3aceaHuu Kadeaphl.

ITopsimok BBICTABIIEHHSI OLIEHOK 3a 3K3aMEH.

OueHka 3a sk3ameH (D) onpenenseTcs Kak cpeHeapu(dMeTHIecKoe CyMMbI OTBETOB Ha BCE
BOTIPOCHI U 33J[aHMsI, YKA3aHHBIE B 9K3aMEHAI[MOHHOM OWJIeTe, C IMOMOIIBI0 (hOPMYITBL:

Bl+ 82+ B3+ p

2 ;
rae Bl B2, B3- ouenka 3a 1, 2, 3 sonpoc Gunera;
I — olleHKa 18 NPAKTHHECKOE T1aHHe,

Hrorosas oueHka no  gucupnaide  (H)  seicTapnsercs ©
Oara, NOTYYSEHHOT TPH GCBOSHHI THCLHITHHEL

3+ P
H= .

}"ll." I Fll."ﬁ THHEOBOD

=
FaeP _pl.‘i-i THHICBEEI Dann no AHCUHILTHHE;
D — DUEHEKD 38 TKIAMEH.

HroroBass olLEHKAa MO IHCLUILIMHE (I/I) onpeaciACTCae B COOTBCTCTBHUM C IIPpaBUJIIAMH
MaTEeMaTUYECKOr0 OKPYIJICHUS, IMEePEecUeT B OLICHKY 10 5-0aJUIbHOW IIKalie OCYLICCTBIISCTCS B
COOTBETCTBUM CO IIKAJIOH nepecycTa 0aJuIoB MO JUCHHUIINIMHE IIPU HpOMC)Ky’I‘O‘IHOfI aTrTeCTalnun
B (hopMe FK3aMEeHa.

8. YueOHO-MeTOAMYECKOE 00ecTIeYeHH e JUCIHUIIINHBI

8.1 OcHoBHas JiuTeparypa

Ileuaturie
U3IaHusA

SHGKTpOHHHe U3aaHusg

1.Benses A. Il. ®usnyeckas
Y KOJUIOUHAS XUMHUSL.
[TpakTukym 06paboTKu
AKCTIEPUMEHTAIbHBIX
pe3ynbTaToB : yuel. mocobue
/ benseB A. I1. - M. :
I'DOTAP-Menua, 2015. —
112 c. : umn.

®duznueckas U KOJUIOMAHASI XUMHUS [ DIEKTPOHHBIN pecypc] :
yueOnuk / A. I1. bensies, B. M. Kyuyk ; mox pen. A. I1. bensesa.
- 3-e u3n., mepepad. u nom. - Mocksa : [DOTAP-Menua, 2021.
Pexxum noctyna: mo nmoamnucke
https://www.studentlibrary.ru/book/ISBN9785970456903.html

8.2 JlonosinuTeIbHAS JIMTEPATypa

Ileuaturie
U3IaHus

DIIeKTPOHHBIC U3TAHUS

1.Cymm, b. 1. Kommonanas
xumus [Teker] : yueO. ans
cryn. By3oB / b. JI. Cymm. -
4-e uzn., nepepad. - M. : UL
"Akamemus'", 2013. - 240 c.
2.benses, A. I1. dusznueckas
Y KOJUTOUTHAST X MHST
[Tekcr] : yueO. s cTy.
By30B / A. Il. benses, B. U.
Kyuyk ; mox pexn. A. IL.
Bbensiesa. - 2-e usn.,
nepepad. u gon. - M. :

1. Epmos, 1O. A. Komtouanas xumus. Ouzndeckass XUMHUS
JUCTIEPCHBIX CUCTEM [ DNEKTPOHHBIN pecypc]: yueOHuK /
10. A. Epmios. - M. : IT90TAP-Menaua, 2013. - 352 ¢. —
Pexxum noctyna: mo moamnucke
http://www.studentlibrary.ru/book/ISBN9785970424285.
html

2. ®usndeckas U KOJIOMIHAS XUMHUS. 3aJaduHUK
[DnexTpoHHbIH pecypc]: yueb. mocodue ams By3oB / A. I1.
benses, A. C. Uyxno, JI. A. baxonauna, B. B. ['pumus ;
nox pea. A. I1. bensiea. - M. : [DOTAP-Menua, 2014. -
288 c. : 1. — Pexxum f1ocTymna: no noanucke
http://www.studentlibrary.ru/book/ISBN9785970428443.
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I'S0TAP-Menua, 2012. — html
752 c.

3.Epmios, 10O. A.
Konnongnast xumusi.
dusnveckass XUMus
JaucriepcHbIX cucteM [Teker]
: yue0. / FO. A. Epmios. - M.
:I'DOTAP-Menua, 2012. -
352 c.

9. [lepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu «HTepHEeT»
He00XO0AMMBIX JJIS 0CBOEHHS TUCHUILINHBI,)BC

1. [Topran «O6pazoBanue» [ DIEKTPOHHBIN pecypc]. — Pexum gocryna:
http://www.humanities.edu.ru.

2. ®enepanbhblii noptain «Poccuiickoe obpazoBanue» [ DNeKTPOHHBIHN pecypc]. — Pexxum
noctyna: http://www.edu.ru.

3. ®@enepanbHoe xpanunuiie «EnuHas Koekuus nudpoBbIX 00pa3oBaTEIbHBIX PECYPCOBY
[DnexTpoHHEIH pecypc]. — Pexum moctyma: http://school-collection.edu.ru u mp.

4. http://filam.ru/view_cat.php?cat=11 — caiitT mo KCE

5. Caiit HayuHO-nIomyIsipHOTO KkypHaia no KCE[OnexkTponHslii pecypc]. — Pexxum pgocryna:
http://www.limm.mgimo.ru/science/links.html —

6. Hayunsrii xypHain «Naturey [D1eKTpoHHBIH pecypc]. — Pexum moctyma: www.nature.com/ —
7. Hayuno-nonysisipHblil )xypHan «Hayka u xu3Hb» [ DIeKTpoHHBIN pecypc]. — Pexum nocryna:
nauka.relis.ru/rubriki.htm —

8. MuTepHeT-pecype «Ycnexu @uznueckux Hayk» [Dnexrponnsiii pecypc]. — Pexxum nocrymna:
ufn.ioc.ac.ru/ufn.html -

9. http://www.biblioclub.ru DBC «YuuBepcuterckas OHOIMOTEKA OHIIANH)
10.www.e.lanbook.com 3bC UznatensctBa « TAHb»

9. Ilepeuyens pecypcoB HH(POPMAMOHHO-TEJIEKOMMYHUKANIMOHHOH ceTn «AHTepHETY,
HEO0XOAUMBIX IJIS1 OCBOCHMSI TUCIUNIMHBI

1. CoOGonnas suimknonenuss BUKUITEIMA: http://ru.wikipedia.org

2. BUOJIOI'S HaBuratop no uH(opMamoHHbsIM pecypcam. http: //www.spsl.nsc.
ru/win/nelbib/biolos/pricl.biology.htmro

3. @enepanbHblil mopran «Poccuiickoe oOpa3oBanue» [DnekTpoHHbIH pecype]. — Pexxum
noctyna: http://www.edu.ru.

4. ®enepanbHoe xpanunuiie «Eannas koyutekuus HuppoBbIX 00pa30oBaTeIbHbBIX
pecypcoBy [DnexkTpoHHBIH pecype]. — Pexxum noctyma: http://school-collection.edu.ru u ap.

5. http://www.biotechnolog.ru/map.htm.

10. JIuneH3H0HHOE U CBOOOIHO PACHIPOCTPAHsIEMOE MPOrPaMMHOe o0ecrieyeHne

HaumenoBanue Jorosop
CepBHC NPOBEPKH YHUKAIBHOCTH TEKCTA Jorosop Ne 149/3K ot 24.07.2023
[Tnardopma BuaeokoHpepennuii Webinar Jlorosop Ne C-9820 ot 14.12.2022
1C: Yuausepcuret Ilpod Jorosop Ne 27 ot 30.04.2014
kaspersky endpoint security Jlorosop Ne 179/3K ot 18.08.2023
Apxwusarop 7-zZip becrutaTHbIi

18



http://www.studentlibrary.ru/book/ISBN9785970428443.html
http://www.biblioclub.ru/
http://www.e.lanbook.com/
http://www.biotechnolog.ru/map.htm

Adobe Acrobat Reader DC BecruiaTHbII

Astra Linux Common Edition Joroop Ne 199/9T ot 12.09.2023
1C: DnektponHoe o0yuenne. KopropatuBHbIii Jorosop Ne 78/9T ot 06.06.2022
YHUBEPCUTET

1C: DnekTponHoe oOydeHnue. Beb-kabuHeT Jorosop Ne 78/9T ot 06.06.2022
MIPENoiaBaresis U CTyICHTa

Koncynprant [1mroc Jorosop Ne 318/9T ot 09.01.2023

11. Onucanue MaTepuaAIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI1 115l OCYIIeCTBJIEHUS
00pa30BaTeILHOIO MPOLECCa 0 AUCHHUIINHE

11.1 Ilomemienus1 AJ1s1 IPOBe/ieHUs] Y4eOHBIX 3aHATHH

[Tomemienust Ayis MpoOBeNEHUS Y4YEOHBIX 3aHATHM, COOTBETCTBYIOIIME JICHCTBYIOIIUM
MPOTUBOIIOXKAPHBIM MTPABUIIAM U HOPMAM.

11.2 Texuuyeckue cpeacTsa 00yueHUust

Jlig peanuzanuy JUCUMIIMHBI UCIIOIB3YIOTCS CIIEIYIOIINE TEXHUYECKUE CPECTBA:

- TeXHMYECKHE CPEACTBa Iepenayn yueOHoi nHbopManuu — IpOEKIMOHHAs anmnaparypa
HIMPOKOTO Ha3HAUEHUS;

- TEXHUYECKHE CpEACTBAa KOHTPOJS 3HAHUW — KOMIBIOTEPHBIE IPOTPAMMBI,
IPUMEHSIIOIINECS JJI IPOBEACHUS TEKYILEro KOHTPOJI 3HAHUN 00y4aroInXCs;
- obopynoBanue (HaOOpbHI XMMHYECKOW MOCY/AbI; PEAaKTUBBI; TEPMOMETPHI; MOHOMEpHI-pH-
METPBHI; KOHJTYKTOMETD; CTaJarMOMETPHI; BHCKO3UMETPHI, MHUKPOCKOIIBI;
(bOTORIEKTPOKOIOPUMETP; CHEKTPOHOTOMETP; AHATUTUYECKUE BECHI; TEPMOCTAT; CYIIMIIBHBIH
mkag; JeNUTeIbHble BOPOHKH; OIOPETKU JUIsl TUTPOBAHMS; NIEPEMELINBAIOLIEE YCTPOUCTBO IS
9KCTpParupoBaHUsI;, YCTAHOBKA TOPU30HTAILHOTO M BEPTUKAIBHOTO 3J1EKTpodopesa; MarHUTHbIC
MEIIAJIKK; HarpeBaTelb MPOOUPOK; EHTPUPYTH).

[Tomenienust ocHaIIEHbl KOMIIBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO IOJIKIIFOUEHHS K CETH
HuTepHeT n obecrieyeHneM JA0CTyna B 3JEKTPOHHYI0 HHPOPMALIMOHHO-00pa30BaTEIbHYIO CPEILY
YHUBEPCUTETA.

11.3 IlomenieHus1 A1l CAMOCTOSITEILHON PadoTHI

[TomMenieHusi OCHaIEHbl KOMIBIOTEPHOM TEXHUKON C BO3MOMXHOCTBIO MOJKIIIOUEHHS K
cetu VHTepHET M obecreyeHus 10CTyna B JIEKTPOHHYIO HH(DOpMalMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEPCUTETA.
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Pabouas mporpamma nucuurInHbl «DuU3ndecKkass XUMUS

Pa3paborana:

Hom1. xadenps! odmen n
OMOJIOTUYEeCKON XUMHUH, K.X.H. Mrwomron O.A.

OOcyxeHa:

Ha 3acenanuu kadeapsl oomen u

OHOJIOTNYECKON XMMHHU,

3aB. Kadeapoi OnboexbsH K.C.

CornacoBaHa U peKOMEH]I0OBaHa K HCIOIb30BaHHUIO B 00Pa30BaTEILHOM IMPOLIECCE [T
oOyyaromuxcst mo HanpasiaeHuto nmoarotosku 19.03.01 buorexnonorus 2024 rona nHabopa
3a04HOM popmbl oOyuenus. [man ogoOpen Yuenbim coBetom CTIMY 29 mast 2024r, mpoTOKOI
Nel0.

PykoBoautens OITOIT BO Yypuiiosa T.M.

Hekan daxynbpreTa ryMaHUTAPHOTO
1 MEJUKO-OMOJIOTHYECKOr0 00pa30BaHuUs ®denpxo H.A.
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