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1.1lenu oceoenusn oucyuniuHbl

Hensmu ocBoeHus nucuuiuiniel b1.0.21 «Puzndeckas XUMUSD SBISIOTCS

a) paccMoTpeHue Hanbolee o0muX (PU3UKO-XUMUIECKUX 3aKOHOMEPHOCTEH, NCTIOIB3YEMBbIX
B XMMHYECKOH TEXHOJIOTHH;

0) OCBOGHHME OTHOCSIIMXCS K HHUM METOJIOB TEOPETUYECKOTO0 M SKCIEPUMEHTAIBHOTO
HCCIIEN0BaHUA.

2. Mecmo oucyunnunsl 6 cmpykmype o0pazoeamenbHoil nPozpammol
Jucoumimaa b1.0.21 «®usndeckas XuMus» sBisercs 0a30Boi nucruiinHon oioka b1. O
noAroToBKU obydaromuxcs mo HarnpasieHuio 18.03.01 «Xumudeckast TEXHOJIOTHS.

Jlnst  yCHEemIHOTO OCBOCHHUS JHCHUIUIMHBI «®Du3udeckas XuMus» OakalaBp IO
HanpasieHuio noaroroBku 18.03.01 «Xumuueckasi TEXHOIOTHS» TOJDKEH OCBOUTH MaTepHall
MPEeIIeCTBYIOMUX JUCIUTLITAH

- 51.0.13 «®uzukay,;

- 51.0.12 «MaremaTtukay,

-Bb1.0.17 «O0masg xumMus»,;

JNucnuniauaa «®Pusnueckas XUMHUs» 10 HampasiaeHutro noaroropku 18.03.01

«XuMHYECKas TEXHOJOT U SBISETCS MPEAIISCTBYIONEH U HE0OX0IMMa JIJIsS YCIIEITHOTO

YCBOGHHUSI TOCJIENYIOIIUX JUCIUTLINH:

- 51.0.29 «O06mas XxuMHUUY€eCKas TEXHOJIOTAAY,

- b1.0.32 «IIpouecchl u anmnapaTbl XUMAYECKUX MPOU3BOJICTBY;

3HaHUS, MOJYYCHHBIC TPU W3YyYCHHH IUCHUTUTHHBI «Du3Wdeckas XUMHUs» MOTYT OBITH

UCTOJIb30BaHBI MIPH MPOXOXKACHUU MPOU3BOJICTBEHHON MPAKTHUKU M MPH BBHITOTHEHUU BBIMTYCKHOM
KBaJTM(PHUKAIIMOHHON paboThl Mo HampasieHuto noarotoBku 18.03.01 «Xumuyeckass TEXHOJIOTHS».

3. Komnemenyuu u uHOUKAmMopvl docmusicenus Komnemenyuu ooyuaiouecocs, popmupyemoie 6
pe3yibmame 0C60eHUA OUCYUNTUHDBL

B pe3ynbrare oCBOEHMS AMCUMIUIMHBI OOYYalOIIMKCA TOTOBUTCS K CIEAYIOIIUM BHJIaM
NeSITeIbHOCTH, B COOTBETCTBUM ¢ oOpazoBarenbHeiM PI'OC BO 18.03.01 «Xumunueckas
TEXHOJIOTUSI»:
OIIK-1 - criocoben n3yyarhb, aHATM3UPOBATh, UCIIOIB30BATh MEXAHHU3MbI XHMHYECKHX PEAKIIHi,
IPOUCXOISAIIMX B TEXHOJIIOTHIECKHUX TPOLIECCaX M OKPYKAIOIIEM MHPE, OCHOBBIBASICh HA 3HAHUSIX O
CTPOCHUH BEIIECTBA, IPHUPOIAC XUMHYECKOM CBSI3U M CBOMCTBAX PA3JIMYHBIX KJIACCOB XUMHNYECCKUX
3JIEMEHTOB, COCANHCHHI, BELIIECTB U MaTePUAJIOB.
OIIK-1.1 - 3nHaer TeopeTHYECKHE OCHOBBI XMMHH, IPHHIIATIBI CTPOCHHS BENIECTBA, OCHOBBI
KHaCCI/I(bI/IKaHI/II/I COC}II/IHeHI/II\/’I, CII0COOBI TMMOJIYy4YCHUA U XUMHUYCCKUEC CBOMCTBA COC}IHHeHHﬁ, OCHOBHBIC
MEXaHU3MBI IPOTEKaHMUs XMMUYECKUX PEaKIHil, OCHOBHBIC 3aKOHBI U COOTHOIICHHS (PU3MIECKON XUMUH,
OCHOBHBIE 3aKOHBI TEPMOMHAMUKH TIOBEPXHOCTHBIX SIBICHHI, CBONCTBA JUCIIEPCHBIX CHCTEM, METO/IbI
HCCJIICA0BaHUA IMOBEPXHOCTHBIX SIBIICHUU OUCTIEPCHBIX CUCTEM.
OIIK-1.2 - ymeer UCIIOIB30BaTh XUMHYECKUE 3aKOHBI, CIIPABOYHBIC JAHHBIC M KOJNYESCTBEHHBIC
COOTHOIICHHS B XUMHYECKUX PEAKLHAX JUIS PEIIeHHs] IPO(hECCHOHANBHBIX 3a/1a4, IPOrHO3UPOBATH BIHMSHUC
Ppa3INYHbIX q)aKTOpOB Ha paBHOBECHE, COCTABJIATh KNHCTUYCCKUC YPAaBHCHUS, KHaCCI/I(bI/IHI/IPOBaTB
3JIEKTPOJIBI U AIIEKTPOXHUMHYECKHUE LIS, IIPOBOJIUTH PACUETHI C UCIIOJIB30BAHUEM OCHOBHBIX COOTHOIICHHIN
TEPMOIMHAMUKH [TOBEPXHOCTHBIX SIBJICHUIT ¥ PACUYCThl OCHOBHBIX XapAaKTEPHCTUK AUCIEPCHBIX CHCTEM.
OIIK-1.3 - Bnajgeer HABBIKAMH OMMCAHUS CBOMCTB IPOCTHIX M CIOKHBIX BEIIECTB HA OCHOBE AJIEKTPOHHOTO
CTPOCHUSI, IKCIIEPUMEHTAILHBIMH HAaBBIKAMH OPE/CICHNUS (QU3MIECKUX U XMMUYECKUX CBOMCTB
COCIMHEHNUH, yCTaHOBJICHUSI CTPYKTYPbI COCANHEHNUI, HABBIKAMH PELICHNUS TUIIOBBIX 331a4 B 00JIacTH
XUMHYECKOI TePMOANHAMHUKH, (ha30BbIX PAaBHOBECHH 1 (ha30BBIX MEPEXO/I0B, HIEKTPOXUMHHU H XHMHUYECKOH

KHUHCTHUKH.



B pe3ynivmame oceoenus oucuyuniunvl 00y4arOmuiica 00axHcen:

3Hamp:
a) HayaJla TEpMOJAMHAMUKYU ¥ OCHOBHBIC YPABHEHHS] XUMUYECKOW TEPMOINHAMUKHY;
0) MeToIbl TEPMOJUHAMHYECKOTO ONHCAHUS XUMHYECKHMX U (Pa30BBIX pPaBHOBECHH B
MHOTOKOMIIOHEHTHBIX CHCTEMaX;

ymembw:
a) MPOTHO3UPOBATH BIIMSIHKUE Pa3INUHbIX ()aKTOPOB HA PABHOBECHE B XUMUYECKUX PEaKLUAX;
0) omnpenenATh HAMPaBICHHOCTh MPOLIECcCa B 3aJaHHBIX HAYAJIbHBIX YCIOBUSX;
B) yCTaHaBJIMBaTh T'paHUIBl 00JacTeil ycTOWYMBOCTH (a3 B OJAHOKOMIIOHEHTHBIX M OMHApHBIX
CUCTEMaX;
T') OIPEIENATh COCTaBbl COCYIIECTBYIONINX (ha3 B OMHAPHBIX FE€TEPOTreHHBIX CHCTEMAX;
1) ONIPEAEIISITh MOPSAIO0K PEAKIIUU PA3TINYHBIMU METOJIAMU;

enademup:
a) HABBIKAMHU BBIYUCIICHHS TETUIOBBIX 3((EKTOB XUMUYECKUX PEAKLIUN MPHU 33JJaHHOHN TeMIeparype
B YCIIOBUSIX ITOCTOSIHCTBA JAaBIICHUS WIH 00beMa;
0) HaBBIKAMU BBIYHMCIICHUS JIaBJICHUS HACHIIIICHHOTO TMapa HaJl MHIUBUIYAIbHBIM BEIIECTBOM;
B) HAaBBIKAMH BBIYHMCIICHUS COCTaBa COCYIIECTBYIOMMUX (Da3 B IByXKOMIIOHEHTHBIX CHCTEMaX.
I') HaBBIKAMHM BBIYHCIICHHS CKOPOCTH, KOHCTAaHThI CKOPOCTH XMMHYECKUX PEAKIUNA pPa3IMUHBIX
MOPSIKOB; YHEPTHH aKTUBAIIMM XUMHUUYECKUX PEaKIIHA.

4.Cmpykmypa u codeprcanue oucuyuniunvl «Ou3ndecKas XUMUS»

OO01mas Tpy10eMKOCTh TUCIUTUIMHBI COCTaBIIsIeT 3 3a4eTHBIX equHUIbl, 108 gacos.

No Buabl yuedHoii padoThI OueHnoyHble cpeacTBa IJs

n/ (B yacax) MpOoBeIeHNs

n (0/0-3/3/3 BO 17151 XTOB) NPOMEKYTOYHOM

Pasnes AMCIHHILUIAHBI aTTecTAMH MO pa3eaam
=
3 Jlexuun Jla6oparo CP KCP
3 pHbIE
© paboTh

1 | OcHoBHBIE nonsTus | 3/1 6/3/1,5/1 6/3/2/2 | 6/12/28/28 3/6/1,5/ | Jlabopatopras pabora Nel.
(usmIeckoit XAMHH. 1 KomnokBuym Nel. Dx3ameH.
XuMuyeckas TepMOJMHAMUKA Koutponsnas  pabora vy
M XMMHYECKOE DaBHOBECHE. 320YHUKOB.

Tepmoxumusa.  XuMmMuueckoe
paBHOBECHE.

2 Tepmoaunamuka  daszosoro | 3/1 6/3/1,5/1 6/3/2/2 | 6/12/28/28 3/6/1/1 JlaGopatopHast pabora Ne2.
paBHOBecHSL. PactBOpEI, Komnoksuym Ne2.
OCHOBHBIE HOHATHS u KoHurposnpHas ~ pabora vy
cBoiicTBa pacTBOpOB. 320YHUKOB. DK3aMEH.
Paznenenue JKUAKHX
pacTBOpOB, 3aKOHBI
KoHoBasoBa

3 Xumunueckas kuHetuka. | 3/1 6/3/1/2 6/3/2/2 | 6/12/29/29 3/6/1,5/ | Jlabopatopnas paGota Ne3.
OCHOBHBIE MIOHSATHS. 2 Komnoksuym Ne3.
Karanus. OcCHOBHBIC KoHurposnpHas ~ pabora vy
HOHSTHS. 3a0YHHKOB. DK3aMEH.

Bcero: 18/9/4/4 | 18/9/6/6 | 18/36/85/85 | 9/18/4
dopma arTecTanuu 3 cemecTp
OuHoe — dK3aMeH (45)
OYHO-3209HOE - 9K3aMeH (36)
3204HOE — dK3aMeH (9)




5.Codeprcanue 1eKYUOHHBIX 3AHAMUI RO MEMAM

2. Tepmoxumus.

2.Tepmoxumust. TemnoBeie 3QQeKTs peakuuii mpu
MOCTOSIHHOM 0o0BbeMe W OaBieHUH. 3akoH ['ecca u
CIIEZICTBUS U3 Hero. VIcronp30BaHue TaOMI TEIIOT
00pa3oBaHMsI M CTOpaHUs BELIECTB IUIA pacyera
TEIIOBBIX 3(dekToB. TemmoeMKocTs BemecTB U
3aBUCHMOCTH OT TEMIIEPATypPHI.

3.3aBUCHMOCTD
TEIUIOBOTO S deKTa
OT TeMIIepaTypHl,
ypaBHEHHE
Kupxrodoa.

3.3aBucHMOCTb TEILIOBOTO a¢dexra oT
TEMIIepaTypsl: aHamu3 ypaBHeHHs Kupxroddda.
TlpubmkeHHOE W TOYHOE  MHTETPUPOBAHHE
ypaBHeHus Kupxrodpda wu pacder TemaoBBIX
3¢ dexToB mpu M000# Temneparype. MHTerpanbpHas
n muddepeHnranbHas  TEIUIOTHl  PacTBOPEHHSI.
Tensora aucconuanuy.

4.BTopoe Hayao
TEPMOIMHAMUKH.

4.BTtopoe Hauamo TepMOAMHAMHKH. J[Ba MeTona
ONIpENeNIeHNs]  BO3MOXKHOCTH, HAIpaBICHHUA |
Hpeziea CaMONIPOU3BOIIBHBIX ITPOLECCOB. DHTPOIHS
Kak Mepa Oecmopsiaka. OCHOBHBIE TOJOKEHUS
CTaTHCTUIECKOH TepMoanHaMHUKH. [T0HATHS MUKpPO
U Makpo COCTOSHHUs, ()a30BOro INpPOCTPAHCTBA,
(aszosoit STUCHKH, TEPMOJMHAMUYECKOM
BEPOSTHOCTH. CBsi3b SHTPOINNH c
TEPMOIMHAMHUYECKON BEpOSTHOCTHIO, YpaBHEHHE
bonbumana. TepMonuHamuueckuil  B3IMIs[ — Ha
sHTpOonHI0. OOpaTHMbIe 1 HEOOpATUMBIE MTPOIIECCHI.
Pabora pacmupeHust ra3a pa3lINdHBIX IPOIECCOB.

W3menenne SHTPOINH 00paTUMBIX u
CaMOIPOU3BOJIBHBIX MPOLIECCOB. ODHTPONUS Kak
KpHUTEpUit olpeeNIeHUs BO3MOXHOCTH,
HalnpaBlICHU U Ipefesa CaMOIPOU3BOJIBHBIX

IPOLIECCOB, UAYLINX B H30JMPOBAHHON CUCTEME.

5.XapaKkTepucTuyeck
ue
TEepPMOANHAMHUIECKHE
GyHKIMU: SHEPTHSA
['enbmrosbua u
aHeprus ['uboca.

5. XapakTepucTaueckue TEPMOINHAMHUYECKIE
¢byHKOMM: SHeprus [enpMrombpla W DHEPTHS
I'mG6ca. Vcmonb3oBaHWE OTUX DHEPTHHA IS
Ompe/eNieHHsT  BO3MOXXHOCTH, HAlpaBJICHUS W
npeaena caMONPOM3BOJILHBIX — peakiuid. CBs3b
sHepruu ['n66ca u sueprum ['enbmrossia ¢ paboToit
nponecca. 3aBucumocth ¢QyHKimMuM ['mbbca ot
TeMIIepaTypsl, ypaBHeHHe [HuOOca-I'enmpmrombia.
3aBucumocts  QyHKmuH [1b6Oca oOT naBieHus,
XAMHYECKHI MMOTEHINAI. XUMUYSCKUI IMOTEHIHAT
KaKk KpHUTEpUil CaMONPOM3BOJEHBIX MPOILECCOB B
TOMOTEHHBIX U I'€TEPOTCHHBIX CHCTEMAX.

6. XHMHYECKOE
paBHOBecHe

6.XuMHYecKoe paBHOBeCHE. 3aKOH JEWCTBUS Macc.
Paznuunbie BBIPAXXCHUA KOHCTAHT PABHOBECUA H
CBs3b MEXIy HUMHU. PaBHOBecue B reTEpOrCHHBIX
cucremax. Pacuer coctaBa paBHOBECHOM cMecCH.

7.U30tepma, nzobdapa
u u3oxopa Bant-

Todda

7.M30TepMa  XMMHUYECKOM  peakuuu U ee
UCHOJIb30BAHUE MJI ONPEICNCHUS HAlpaBICHUS
XUMHYECKOH peakuuu. 3aBUCHMOCTb KOHCTaHTBI
paBHOBECHSI OT TEMIIEPaTypbl: aHAIM3 YpPABHEHMS
n300apel Baur-T'odda. MuTerpupoBanue

Ne Pasnen Yacel Tema Kparkoe conep:xxanue dopmupye
n/n AUCHUIIJIMHBI JEKIIUOHHOI' 0 MbI€
3aHATUA KOMIICTECH
110700
1 OcCHOBHEBIE 6/3/1,5/ 1. Beenenue. | 1. OcHOBHEIC onpenencHus i NoHATHA Xxumudeckoit | OI1K-1, OIIK-
TIOHSTHS 1 TepmoarHaMuKa TepmoanHaMukH. [lepBoe Havano tepmopunamuky, | 1.1,1.2, 1.3.
dusueckoii XUMUYECKUX PeaKuid. | GOpPMyIHpOBKa M MaTeMaTHYCCKHAEC BBIPAKCHHUSL.
XML Tlpenver u 3amaun | BHyTpeHHsis dHeprus M SHTaNbNUS Kak (QYHKIHH
eV —— ¢usndeckod XMMHH. | cocTosHHMA. Temmora u paboTa Kak (YHKIHH
OcHOBHBIE ~ pa3zienbl | Ipolecca.
TepMOJMHAMHKA U Kypca M KpaTkoe
XUMHUYECKOE COJIepIKaHHe.
paBHOBECHC. 3HayeHUe IpeaMera
Tepmoxumus. ISt XUMHYECKOI
TEXHOJIOTHH.




ypaBHEHUs] HU300apbl M pacdyeT  KOHCTAaHThHI
paBHOBECHsI ITPU JIF000H TeMIeparype.
8.3aBHCHMOCTD 8.3aBHCHMOCTh ~ KOHCTaHTHI ~ PaBHOBECHS  OT
KOHCTaHTBI JaBJIeHMS: aHanu3 ypaBHeHus [lnanka. YpaBHeHne
paBHOBECHUS OT m3obaper  Banr-Topdpa w  Ilmanka,  kak
JaBJICHHS, YpaBHCHNE | KOJMYECTBEHHOE BEIpaKeHHe npuHImma Jle-
[Inanka. [Marense - bpayna. Ilpumepsl mnpuMeHEHUs
MPUHIHIA TTOJBHXHOTO PaBHOBECHS K HEKOTOPBIM
TEXHOJIOTHIECKHM ITPOLIECCaM.
TepmonnHaMuka 6/3/1,5/ 9.TepmoarHaMuka 9. VYcnoBus TepmonuHamuyeckoro pasHoBecust | OIIK-1, OIIK-
(aszosoro 1 (azoBoro Mexny ¢asamu. IMomsatus «daza», «xommnonent», | 1.1,1.2,1.3.
paBHOBeECHs B paBHOBeCUS «cTeneHs cBoboae. [IpaBmio ¢as I'nboca.
OHO-, JBYX- H 10.  OJOHOKOMITOHEHTHBIE  CHCTEMBI. AvHanm
YpaBHEHUS Knaysuyca-Knaneiipona.
TPEXKOMITOHCHTH WnrerpupoBanue aBHEHHS Knaysnyca-
TpHp! yp y3uy!
bIX cncremax Knaneiipona. AHanu3 auarpaMMbl COCTOSIHUSL BOZBI
PacTBOpSI, U Cephl.
OCHOBHBIC 10.PaBHOBecHe B | 11.PaBHOBece B JBOMHBIX KOHIEHCHPOBAHHBIX
HOHATHUA u JIBOMHBIX cucremax. Tepmuueckuit  aHamu3.  Kpusble
KOJUIETaTUBHEIE KOHJIEHCUPOBAHHBIX OXJIXKJICHUS OJTHO- ¥ IBYXKOMITOHEHTHBIX CHCTEM.
CBOMCTBA cUCcTeMax 12.PaBHOBecHe MEXIy KHUIKOW U apoBoil (azamu
PacTBOPOB. 11.PaBHOBeCHE B JBOHHBIX cucreMax. MieanbHble pacTBOpHl U
Pasnenenue MeXIy KUIKOH U | 3akoH Payns. IlonoxurenbHble W OTpHULIATENIbHBIE
KHIKAX nap(v)Boﬁ ¢azamu B | OTKIOHEHHS OT 3akoHa Paymsa. Cs3p oOmiero
IBOMHBIX CHCTEMaX. | JaBJEHUS Iapa ¢ COCTABOM XXHIKOCTH U COCTaBOM
PacTBOPOB, n _
JieanbHbIe napa. JluarpamMmbl «IaBieHHE Tapa cocTaB
3aKOHBI pacTBOpel M 3aKOH | JKHIKOCTH M TIapay, «TeMIeparypa KHICHUS -
Konogarosa. Payns. 12. 3akoHBI | COCTaB XKUIKOCTH U T1Apay.
Konosanoga. 13.3axonsr KoHOBaIOBa M UX TEPMOJMHAMHYECKOE
Ileperonka u | obocHoBaHme. IleperoHka u  peKTH(UKAIHSA
pexTudukanys. JBOMHBIX JKHUAKAX CHCTEM C HEOTPaHUYCHHOH
B3aMMHO} PacTBOPHMOCTBIO0 KOMITIOHEHTOB.
XumMuueckas 6/3/1/2 13.®opmanbHas 14.0OcHoBHbIe ToHATHA U onpenenenus. OcHouoe | OIIK-1, OIIK-
KUHETUKA U kuHeTHKa. CIIOXKHBIE | KHHETHYECKOE yYpaBHEHHE. Kunernueckue | 1.1,1.2, 1.3.
KATAIIS. peakiuy. YpaBHEHUS]  Pa3jMYHBIX  IOPSAKOB.  MeToxsl
3aBUCHMOCTH ompeneneHust  mopsinka  peaknuu.  CIOXXHBIE
CKOPOCTH PEaKINU OT | pPeaKIHu: obpaTumele, napajuieIbHBbIe,
TeMIIepaTypEbIL. MOCIIe/IOBaTENbHBIE M CONPSDKEHHBIE. 3aBUCHMOCTD
Teopun XHMMHYECKOH | CKOPOCTM pEaKIWH OT TEMIepaTyphl: MpPaBHIIO
KUHETHUKHU. Baur-Topda u ypaBHeHne AppeHuyca. DHeprus
akTuBanuu. OnpesieNieHne SHEPrHU aKTHBAIUU.
Teopun xumnueckoit kuernku: TAK u TAC.
14 Karamms. 15.Karamms. OcobennocTr Karanusa. ['oMOreHHbIH
I'omorennsIit u | xkatamu3.  ['ereporennsplii  katamu3.  Teopuu
TeTepOTeHHBII TeTepOreHHOTO KaTallu3a.
KaTaJus.

6. Coodeporcanue nadopamopHbix 3aHAMUL

Lenbto npoBeneHus 1abopatopHbIX padoT no aucuuiuiae b1.0.21 «Pusnueckas Xxumusy» sBIsSETCS
OCBOCHHE JICKIIMOHHOTO MaTepHalia, Kacarolerocs TEPMOXMMHH, XHMHUYECKOTO paBHOBecHs, (a3oBOTo
paBHOBECHS B OJHO- M JIByXKOMIIOHEHTHBIX CHCTEMaxX, CBOWCTB pacTBOPOB, a TaKkKe BbIpabOTKa
OTIpeZIeTICHHBIX YMEHHH, CBA3aHHBIX C JKCIEpUMEHTAIbHBIM ompeaeneHneM pH pacTBopoB, pacuerom
TEIIOBBIX 3()()HEKTOB XUMUUECKIX PEAKIHH U COCTABOM PaBHOBECHOH CMECH, PacYeTOM TEPMOANHAMHYECCKHX
XapaKTEPUCTHK, TOCTPOCHUEM U aHAJIN30M JUarpamMM JBYXKOMIIOHEHTHBIX CHCTEM, U HABBIKOB, CBSI3aHHBIX C
OIIpEeIEICHHEM TeIIOBBIX 3((PEKTOB peaKnii, SIKCIEPUMEHTAILHOTO ONPE/ICIICHNS KOHCTAHTBI PAaBHOBECHS,
oTIpeJiesIeHHsI CBOMCTB OMHAPHBIX PACTBOPOB, IPOBEIECHHUS KHHETUIECKUX SKCIIEPUMEHTOB.




Ne Paznen Yacsl HaumeHnoBanne Kpatkoe conep:xxanmne dopmupy
n/n AMCUUIIMHBI JadopaTopHoii eMble
padoThI KOMIIETEH
10704

1 OCHOBHBIC nonsitust | 6/3/2/2 | BeomHoe 3ansTue. | [IpoBefeHne BBOJHOTO HHCTpyKTaxa mo | OIIK-1,
¢bu3nuecKoit XUMHU. [IpaBumna TEeXHHKH | TeXHHKe Oe3omacHoctd mpu pabore B | OITK-1.1,1.2,
Xumuueckas 0e301acHOCTH. XUMHUYECKO! JJabopaTopuu. 1.3.
TEpMOJMHAMHKA u WHCTpyKTaX
XUMHUYECKOE PABHOBECHE. 1. OkcnepuMeHTansHoe | 1.OmpeneneHue kanopumerpuaecknm | OITK-1,
Tepmoxumus. oInpeJesicHue TEIUIOTHl | METOJOM TEILIOTHI pactBopenns | OIIK-1.1,1.2,

pPACTBOPEHMSI CONIM  WJIM | Pa3IMYHBIX coneit o 3amanuio | 1.3.

DKCcIIepUMEHTAIBHOE MperoaaBaTes. 13171 Omnpenesnenne

olpeneneHue TEIUIOTH! | KaJIOPUMETPHYECKUM METOJIOM  TEIIOTHI

HEeNTpanu3auuu HelTpanu3auuu cnaboil KHCIOTHl CHIIBHON
menoupo. Kommoksuym Nel.

2 TepmoauHamuka 6/3/2/12 | 2. OkcnepuMmeHTansHoe | 2.M3ydaercss paBHoBecue B jaBoiHOH | OIIK-1,
(hazoBoro paBHOBECHS B U3y4eHue paBHOBecHs | KUIKOM cucreme HeorpannueHHo | OITK-1.1,1.2,
OJIHO-, JBYX- u KUAKUA pacTBop — | pacTBOpHMBIX ApYr B Ipyre KommoHeHToB | 1.3.
TPEXKOMIIOHEHTHBIX HACBILICHHBIH nap B | «M30IPOIMJIOBBIA CHHPT — AauETOH» C
cucTeMax JIBYXKOMIOHEHTHBIX HCIIONIB30BaHHEM npubopa

CHCTEMaX. Iloctpoenne | CenrocnaBckoro. CTpouTcs auarpamma

JTarpaMMel COCTOSIHUSI ~ «TeMIeparypa KUIICHHS —
cocTaB» JaHHOW cucteMsl. Kommoksuym
Ne2.

3 Xumudeckass kuHetwka | 6/3/2/2 | 3. Onpenenenue koHctanTsl | 3.M3yuaercss ~ ckopocth  pasnoxenust | OITK-1,

U KaTanu3 CKOpPOCTH WHBEPCHU | Caxapo3bl B KHCIIOH cpexe, ¢ | OIIK-1.1,1.2,
TPOCTHUKOBOT'O caxapa | MCIOJb30BaHMEM ONTHYECKMX MeTonos, | 1.3.
(caxapo3bl). OTIpeaeNsIeTCs] AaHATUTHYECKH B TPadHUECKH
KOHCTaHTa CKOPOCTH W TOPSJOK PEaKIHy.
KomnnoxBuym Ne3.

NEPCUCHb HCO6XOILI/IM01"O O60pyI[OBaHI/I$I, MOPAAOK BBIITOJIHCHUS pa6OTLI, KOHTPOJIbHBIC BOIIPOCHI.

JlaboparopHbie pabOThI IPOBOASTCS B MOMEUICHUAX yueOHBIX Jaboparopuii kadeapsl xumun Ne 422,
305 ¢ ucnoap30BaHUEM CHEMATIHLHOTO 000PyIOBAHHUS.
JlaGopaTopHble pabOTHI BBIOJHSIOTCS 10 MUCBMEHHBIM HMHCTPYKIHSAM, KOTOpBIE TPHBOISATCS B
METOMYECKUX YKa3aHHUAX K JIAOOPaTOPHBIM paboTaMm.
Kaxnass MHCTPpYKIHS COJIEP)KUT KPaTKUE TEOPETHUYECKUE CBEIEHHS, OTHOCSIIMECS K JJaHHOH padoTe,

7. Codeporcanue npakmuueckKux 3aHAmMuil

Y4eOHBIM IJIaHOM MPAKTHUYCCKUC 3aHATUS 110 JUCHUIIIMHE HE ITPEAYCMOTPCHBI.

8. Camocmoamenvnan paboma 6akanaspa

Ne | Temsbl, BbIHOCHMBIC Ha | Hachl ®opma CP ®opmupyem

/I | CaMOCTOATEIbHYIO ble
paboty KOMIIeTEeHIIU

U

1 OcHoBHBIE nonsitus | 6/12/28/28 | - moAroToBka K 1ab60paTOPHBIM 3aHSITHSIM; OIIK-1,  OIIK-
(uznueckoii XUMUH, - odpopmIieHHE oTUeTa 110 TaGopaTopHbIM padotam u | 1.1,1.2,1.3.
Xumudeckas TepMOJMHaMUKa MOATOTOBKA K WX 3aLIUTE;

U XUMHYECKOE DPaBHOBECHE. - IOArOTOBKA K c/1aue KOJUOKBIyMa Ne 1.
Tepmoxumusi.

2 TepmonuHamuka (asosoro | 6/12/28/28 | - moaroToBka K 1a60pPaTOPHBIM 3AHSTHSIM; OIIK-1,  OIIK-
PaBHOBECHS B OJHO-, IBYX- U - odopMieHne oTueTa mo TabopaTopHoii padote u | 1.1,1.2,1.3.
TPEXKOMIIOHEHTHBIX MOJArOTOBKA €€ K 3aIlHTe;
cucTeMax PacTBopbl, - MIOATOTOBKA K cllade KOJUTOKBIyMa Ne2,




OCHOBHBEIC IIOHATHA n
KOJIJIMTaTUBHBIC CBOMCTBa

pacTBOpOB. Pasnenenue

JKHUJKUX PACTBOPOB, 38KOHBI

KoHoBanosa..

Xumudeckas KuHeTHka u | 6/12/29/29 | - moaroToBka K 1aGOpaTOPHBIM 3aHATHSIM; OIlK-1,  OIIK-
KaTajus. - oopmiieHne otdera mo jnabopartopHoii pa6ore u | 1.1,1.2,1.3.

IOJrOTOBKA €€ K 3aIlHTE;
- IOATOTOBKA K c/laye KoJulokBuyMa Ne 3;

8.1 Konmpons camocmoamenvroii padomaoi

Ne | Tembl, BbIHOCHUMbI€ Ha | Yacbl ®opma KCP dopmupyemMble
/1 | caMOCTOSITETIbHYIO padoTy KOMIIeTEHIINH

OcHoBuble ToOHATHA  ¢u3mueckoit | 3/6/1,3/1 - IIpYeM JIJa0OpPAaTOPHBIX PaboT; OIIK-1, OIIK-

XMMHH. Xumugeckast -IpoBepka oryera 1o sadoparopupim | 1.1,1.2,1.3.

TCpMOJMHAMHUKA u XUMHNYCCKOEC pa6OTaM;

pasHoBecue. TepMOXUMHSL. -prueM KoJutokBuyMa Nel;

-IPOBEPKa 3a]ad.

TepmoauHamuka dazosoro | 3/6/1,3/1 - ipueM 1abopaTopHBIX PadoT; OIIK-1, OIlK-

paBHOBECH B OJHO-, JAByX- H -npoBepKa otyeTa 1o ynadopatopupim | 1.1,1.2,1.3.

TPEXKOMIIOHCHTHBIX CHUCTEMAX pa6OTaM;

PacTBOpPBI, OCHOBHBIE MOHATHA | -IpUeM KOJUIOKBUYMOB Ne2.3.4.

KOJUTUTaTUBHbIE CBOMCTBA -IpOBEpKa (hU3UKO-XUMUYECKHIX

pactBopoB. PazneneHue KUAKUX 3a1ad4.

pacTtBopoB, 3akoHbl KoHOBaOBA. .

XuMudeckast KHHETHKa U Katamus. | 3/6/1,4/2 - mpreM 1a00paTopHBIX paboT; OIIK-1, OIIK-
-npoBepka orvera 1o sadoparopupim | 1.1,1.2,1.3.
pabotam;

-TipreM KOJUTOKBUYMOB Ne5.6,7.
-IpoBepKa (hMBUKO-XUMUYECKHIX
3ajad.

9. Hcnonv3zoeanue peiimunzo6oil cucmemvl OYeHKU 3HAHUIL

IIpu oueHKe pe3ynabTaTOB AEATEIBHOCTH CTYIEHTOB B paMKax IUCHUIUINHBEI «Puznueckas
XUMUS UCTIOTIB3YETCSI pEUTHHIOBasi CUCTEMA.

PaboTa cTy/1eHTOB 10 OCBOSHMIO BCEX BHUJIOB YUEOHBIX 3aHATUN KOHTPOJIUpYyeTcs Kadenpoit
C UCIOJb30BaHUEM PEUTHHTOBOM CHCTEMbl OILIEHKM 3HaHUI, pa3pabOTaHHOW Ha OCHOBAHHUH
«llonoocenuss o 6aNIbLHO-PEUMUH2080U CUCTNEMEe OYEHKU 3HAHULU CMYOeHmo8 U obecneueHus
Kauecmea yuebno2o npoyecca», kotropoe yrepxacHo pemenueM Y MK Vuenoro coera ®I'BOY
BO «KHUTVY».

Peiitunrosas cucreMa OLIEHKHM 3HAaHW  SBIgeTCa  OOOOMIAONIMM  IIOKa3areilieM
aKaJeMHYECKON YCIIEBAEMOCTH CTYIEHTOB B TEUEHUE CEMECTPA U dK3aMEHAIIMOHHOM ceccuu. [lanHas
CHUCTEMa HCHOJb3YeTCs C LEIbI0 CTUMYJIMPOBAHUS CAMOCTOSITEILHOM CHCTEMAaTH4YecKOW paboThI
CTYACHTOB, PACKpBITUS HX TBOPYECKHUX CIIOCOOHOCTEH, NpuUMeHEeHUs aupdepeHInpoOBaHHOTO
MOAXO0/A K OLICHKE 3HAHWM.

Ilo muciuruinHe «@Pu3nMyecKas XUMHUs», NPEAYCMOTPEHO NIPOBEAEHHE SK3aMeHa B 3-M
cemectpe. [Ipu »aToM OanbHas OIlEHKA pacmpeienseTcss Ha JIBE COCTAaBJISIOUINE CEMECTPOBYIO U
9K3aMEHAMOHHYI0. MakcuMaabHOe KOJIM4YecTBO OaisioB 3a cemectp cocrtasisier 100 Gamnos: 60
0aJUTOB CTYACHT MOJXKET MOJYYUTh 3a TEKYIIyI0 padoTy B cemecTpe, a 40 Oa/ioB — 3a OTBETHI Ha
IK3aMEHE.

MakcumanbHBIA TEKYIIUN PEUTHHT CTYACHTA IO JUCITUTUTMHE B TEUEHHE CEMECTPa PaBEH Ryex
= 60 6ayiuaM, a MUHUMaJIbHOE 3HaueHue 36 6ayuIoB (IIPU BBHIMOJHEHUH BCEX KOHTPOJBHBIX TOUEK).




Ecnu mocne okoHuUaHUs ceMecTpa, CTYACHT HaOpan MeHee 36 0aiioB, TO OH HE JOMYyCKaeTcs K

OK3aMCHY M CUHUTACTCsA HEYCIICBAIOII M.

MakcumanbHOE 1 MUHUMAJIbHOE KOJIMYECTBO OAJUIOB 3a TEKYIIYI0 paboTy B ceMecTpe Io
pa3IMYHbIM BHIaM y4eOHON paOOoThI MPECTABICHO B TAOIHIIE:

3 — cemecmp — 0uHAA/OUHO-3A0YHAA PopMbL:

Ouyenounvle cpedcmea Kon-60 Min, éannoe Max, 6arnoe
Jlabopamopuasa paboma. 3 3*5=15 3*10=30
Konnoxeuym 3 3*7=21 3*10=30
Hmozo 36 60
3/1(80) — cemecmp — 3a0unasn opma:
Ouenounvle cpeocmea Kon-60 Min, éainoe Max, danr06
Jlabopamopnasn paboma. 1 1*9=9 1*15=15
Konnokeuym 1 1*9=9 1*15=15
Konmponsnasa paboma 1 1*18=18 1*30=30
Hmozo 36 60
Peitmunz no oucyunnune
Hmozosas cymma 6annoe c yuemom Ouenka

YCREUIHOU NPOMENCYMOYUHOU ammecmayuu

86 —100 5 (omauuno)

74 — 85 4 (xopouio)

60— 73 3 (yoosremeopumenvHo)

0-59 2 (ne 3aumeno)

10.0uenounsvie cpeocmea 01 mexkyuyeco KOHMPOJiA yCneeaemocmu, RPOMeEHCymouHou
ammecmayuu no uMo2am 0Ce0eHUsA OUCUUNTIUHDL
OneHouHble CpeCTBA M1 IPOBEICHMS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
IIPOMEKYTOUHOM aTTecTalli 00Yy4aroIKXCcsi 1 UTOTOBO (rOCy1apCTBEHHOW HTOTOBOM) aTTeCTAlluU
pa3pabaThIBatOTCS COTIACHO MOJIOXKEHHUI0 0 DOHaX OLIEHOYHBIX CPEJCTB, PACCMATPUBAIOTCS KaK
cocTaBHas 4acTh paboueil mporpaMmMbl U 0(OPMIISIOTCS OTAEIbHBIM JOKYMEHTOM.



11. Hughopmayuonno-memoouueckoe obecneuenue OucCyUnIURb

11.1 Ocnosnas numepamypa

[Ipn m3yuenun mucuumummabl b1.0.21 «®u3dnyeckasi XMMHS» B Ka4eCTBE OCHOBHBIX
HMCTOYHUKOB MH(POPMAITH PEKOMEHIYETCSI HCIIOJIB30BATh CICAYIONIYIO JTUTEPaATypy.

OcHogHble UCMOYUHUKU und)opmauuu

Kon-60 3K3.

1. lomoBa, A.A. ®usndeckas Xxumus. [DNEKTPOHHEIN pecypc]| : yueO.
nocobue / A.A. Ilonora, T.b. IlormoBa. — Dnekrpon. gan. — CIIG6. :
Jlanb, 2015. — 496 c. — Pexum JOCTyTIa:
http://e.lanbook.com/book/63591, o maposo.- DBC «Jlaub»

OBbC «Jlanp»
http://e.lanbook.com/book/63591
Hoctynm ¢ 000 TOYKM HHTEPHET
mocie  peructparuu  IP—anmpeca
HXTU

2. 'ameesa, O.C. COOpHUK 3314 U YIPaKHEHUH 10 GU3NUECKON U
KOJUTOWTHOM XWUMHH. [DIIEKTPOHHBIN pecypc] : yuel. mocodue —
Onextpon. qan. — CII6. : Jlanp, 2017. — 192 ¢. — Pexxum moctyna:
http://e.lanbook.com/book/92621, no maposto.- DBC «Jlanb»

9BbC «JIauby»
http://e.lanbook.com/book/92621
Hocrym ¢ m000# TOYKH HHTEPHET

nociie perucrpanuu IP—aapeca
HXTHU

11.2 /lononnumenvnan numepamypa

B xauecTtBe JOITIOJIHUTCIIbHBIX HMCTOYHHKOB PIH(i)OpMaIII/II/I PECKOMCHAYCTCS HCIIOJIL30BaTh

CJICAYIOULYIO JINTEPATypy:

I[OHOJIHI/ITGJIBHBIC HCTOYHHKH HH(bOpMaIII/II/I

KoJ-Bo 3Kk3.

1. Caduysmiuna, T.P. PacTBOPBI AIEKTPOIUTOB: METOIMYECCKHIE YKa3aHUS K
camocrosTensHor pabore cryaentos/T.P. Caduymiuna, 3.H. Hypuesa.-
Hwmwxuaexamcek:HXTH,2013.-36 c.

41 sx3. YHUIL]

2. Cadpuymnmnaa, T.P. PaBHOBecHblE  3JIEKTPOAHBIE  IPOLECCHI:
METOJIMYECKHE YyKa3aHUs K CaMOCTOATE]IbHOW pabore cryaentos/T.P.
Caduymnnuna, O.H.Hypuesa.-Hmwxnexamck: HXTU,2013.-76 c.

41 »x3. YHUIL

3. Hypuesa, 2.H. ®usnueckas xumus. Y. 1:MeTo/.yKa3aHUS U KOHTPOJIbHBIE
3apanusa/KI'TY;3.H.Hypuesa, T.P.Caduynnuna.-
Hwmxuexkamck:HXTHN,2010.-36¢.

70 sk3. YHUI]

4. Hypuesa D.H., Cadpuysmiuna T.P. ®uznueckas XuMus: MPakKTUKYM B 2-X
yactsax. Yacte 1/ 3.H.Hypuesa, T.P.Capuynnuna.- Hwxnexkamck: HXTU
OI'BOY BO «KHUTVY», 2017.- 37c.

27 ak3. YHUI]

5. Hypuera 3.H., Capuymiuna T.P. ®dusndeckast Xumusi: MPaKTUKYyM B 2-X
yactsax. Yacte 2/ 3.H.Hypuesa, T.P.Capuymnuna.- Hiwxnexkamck: HXTHU
OI'BOY BO «KHUTVY», 2017.- 41c.

27 ak3. YHUI]

BeanuuH/Ilox
W31, MCIIP.H JIOIL.-

6. Kparkuii  cnpaBoyHHK  (U3MKO-XUMHUYECKUX
pen.A.A.Papnens,A.M.ITonomaperoii.-10-¢
CII6.:MBan®enepos,2002.-240c.:ui1.

139 sx3. YHUIL]

7. Capmynnuna T.P. Xumuueckas repmoanHamuka. | u |l 3aKoHbr:
yueb.-meroa.nmocodue/d.H.Hypuesa.-MockBa; bepnun: Jlupext-
Menma. - 2020.-91 c.

15 3x3.0u00. HXTU
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http://e.lanbook.com/book/63591
http://e.lanbook.com/book/92621
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11.3 Direkmponnste ucmounuku ungopmayuu

Bejiepanniiniid nopran «Poccuiickoe obpasosatme» hitp://www.edu.ri/  |Oriperrsiit Mareprer-pecype,
CBOOOIHBIH Oe3MUMUTHBIH
JIOCTYIL.

GDejepanniblid  Henrp  vidopManonHo-odpaszosatebHbIX  pecypcos|OTKphITHI MuTepHeT-pecype,

http:/fcior.edu.ru CcBOOO/HBIH O€3TMMHUTHBIN
JOCTYII

Hnpopmanmornias cucrema «Fmunoe okHo jgoctyna k obpasoparessHbiM |OTkprITh MHTepHeT-pecype,

pecypeam» htin://window.edu.ru/ CcBOOO/THBIIH OE3TUMHUTHEIH
JAOCTYN

Haywias sinexrporinas 6udimoreka Elibrary.ru OtxpriThii UHTEpHET-pECypC,
cBOOO MBI Oe3MMMUTHBIN
JOCTYII

11.4 Cospemenrtvie npogheccuonanpivie 6a3zol OAHHBIX U UHGOPMAUUOHHBIE CRPAGOHIDIE
CUCHEMBL.
1.Obpazosarcimuplil Hoprai 1o xumun Himus.umi.ru [DiuekrpoHHblif pecype]. —  Pexum
Jjloeryia: hitp:/himus.umi.rw/, cBOOOANBIHA.
2 Hayunas Ducxrponnast bubmmoreka (HDB)
(menpepsmisii jocryn ¢ 01.07.2010 r.) www.elibrary.ru

Coriaconano:

3aB. 011ei0M 110 DU, 0OCIIYKUBAHUIO W B.S1. Tapacona



12. Mamepuansno-mexnuueckoe obecneuenue OUCUUnRIUHBL (MOOYIIA)

B kaudectBe MaTCPUAIBHO-TEXHUYCCKOT'O obecrneueHus JUCHHUITIINHBI

HCITIOJIB3YIOTCA

YCTpOHCTBA M O0OpYyIOBAaHHE OOIIETO HAa3HAYCHUS IS BBIMOTHEHUS JIA0OPATOpPHBIX PaboT u

JICKIIMOHHBIX 3aHATHH.

Cron 1abopaTopHBIi PHCTaBHON
Cron mabopaTOpHEIH OCTPOBHOM
Cros-Moiika ABONHOI
Cron-Moiika ogMHAPHBINA
Cron yueHn4ecKuit
Hancrpoiika cepBrcHas npucTaBHas
Hancrpoiika cepBucHas ocTpoBHast
Ikad st peakTHBOB
[ka¢ BEITSKHOM
Tym0a BeIKaTHas
Jocka yueHn9IecKkast
Haznaonwle yueonvie nocoous:

[Nepromudaeckas cucTeMa XUMAYECKAX
anementoB J[.1. MenzeneeBa

Oobwenabopamopnoe 06opydosanue:
Cymunbaeiid mkad UT-4620
Crektpadoromerp [19-5300B
Tepmocrat uupkyssiuuonHbiii WCH-12
Tepmocrtatr TW 2.02
Memanka
[ToTenunomerp
Konbonarpesarens
[Monspumerp kpyrosoit CM-3
MarnuTtHas Memanka
Becs! ananutuueckue
Llentpudyra UC-1412
AxBaguctriuiatop Metammmdeckuii [ B-1050
Buckosumerp I'emuiepa KF-3.2 ¢ akceccyapamu
Konmykromerp AHMOH-4120
Pedpakromerp UPD-45452M
HoyTt6yk Lenovo
OxpaH
ITpoexTop

Ne kaOunera, IlepeyeHb 0OCHOBHOTO 000PY1OBAHNS B dakTH4ecKui
Ha3BaHHe Y4eOHBIX Ka0MHeTax agpec
YueOHbIX KaOMHETOB
424 Mebens: 423578, Pecriybnuka
«Aynutopus Crynes Tarapcrah,
JUTSL TIPOBEZICHUS CkaMbsl yueHHIECKast r. Hmxaekamck, mp.
JIEKITHOHHBIX Cron y4eHn4IecKHit Crpowurenei, 1.47
3aHATHID Jocka yueHnueckas
Haznaounwie yueonvie nocoous:
Crenp «[leprnoamdeckas cucteMa XUMHYECKHX
anemenToB [|.1. MennaeneeBay.
Obopydosanue:
Okpan, Hoytoyk Lenovo, IIpoektop
Ilpocpammnoe obecneuenue:
Windows 7, Autusupyc Dr.Web
422 Jlabopamopuas mebenn: 423578, PecmrybOnuka
«JlabopaTopus Crynbs Tarapcrah,
¢uznaeckoit xumum» | Ckambs r. Hwxuekamck, mp.

Crpoureneit, 1.47
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JlabopaTopHas mocyna.
Ilpozpammmnoe obecneuenue:

Windows XP
Windows 7
Awnrusupyc Dr.Web
305 Meben: 423578, Pecnybnmka
Kabuner mns Crynes Tarapcras,
CaMOCTOSATENIbHON Cxambs r. HmwxHekamck, mp.
paboTsI Cron yueHn4eckuit Crpourenei, 1.47
CTYACHTOB, Cron amns npenofaBaTens
IIPOBEIECHUS Cron nabopaTopHbIit
IPYIIOBBIX U Croun 1abopaTOpHBIil MPUCTaBHON
WHIUBUAYAIbHBIX Hanctpoiika cepBucHas
KOHCYJIbTaluil Jocka yueHnueckas

Haznaonvie yuednvie nocoous.
1) crenn «PacTBOPpUMOCTE COJIel 1 OCHOBAHHMA
B BOJIE»
2) crenp «[IpowsBeneHNs paCTBOPUMOCTH
HEKOTOPBIX MaJIOPACTBOPUMBIX 3JIEKTPOJIHUTOB
mpu 25°C»
3) crena «Ha3BaHusi BAXKHEUIIUX KUCIOT U UX
COJICH»
4) creHn «Psa cTaHOApTHBIX JIEKTPOTHBIX
MMOTCHIUAJIOB)
5) mepuoamdecKas CUCTEMa XUMHUICCKUX
snemenToB .. Menneneepa
6) crenn «Crernenu okKucieHus d-31eMeHToB
KHCJIOPOJHBIX COCTUHCHHUI
Qobopyoosanue:
«Cucremusiii 610k ABAKUS»
Mownurop Samsung 21.5”
KnaBuatypa
ITpunrep
IIpozpammnoe obecneuenue:
Windows XP
Awntusupyc Dr.Web
[oaxmouenue k cetu «HTEpHET»

IIeKmMpPOHHBLI YUMAbHBLI 341
OcHalleHue  TNOMELUEHUS:  CTOJbl;  CTYJbS;
MEPCOHANBHBIE KOMIIBIOTEPHl  C BBIXOJAOM B
WurtepHer; npuHTEp; CKaHEp; KCEPOKC.
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13. Obpazoeamenvhnovle mexnonozuu

B nporuiecce npoBeieHust ayAUTOPHBIX 3aHSATHIA IPUMEHSIOTCS CIISIYIONIIE 00pa3oBaTeIbHbIE
TEXHOJIOTUH 00y4YeHHsI (B MHTEPAKTHBHBIX (PopMax):

J1a00paTOpHBIX paboT; paboTa B MAaJbIX
rpyImax.

Tema Bun 3anstus WHaTepakTuBHAS hopMa Yacel
0/0-3/3
Jlexmus N3yuenue u 3akpersieHne HOBOro MaTepuania 1/1/1
TepMoIMHAMHKA Ha MHTEPAKTUBHOM JIGKIIUU — JICKIIMS-
($a3oBoro paBHOBECHS B becena; CUCTEMBI JUCTAHIIMOHHOTO
OJHO-, JBYX- u o6yuenus (moodle.nchti.ru)
TPEXKOMIIOHECHTHBIX
CHUCTEMAX PactBopsl, | JIabopaTtopHbIe CoBMmecTHasS rpymnmnoBas YaCTUYHO- -/1/1
OCHOBHBIE  IIOHATHA M | 3aHSTHS MIOMCKOBAsl AESITEIbHOCTh MPHU BBIOJIHEHUU
KOJUIMTaTUBHBIE CBOMCTBA J1a00paTOpHBIX paboT; paboTa B MaJbIX
PacTBOpOB. rpymnmnax.
Jlexums N3ydeHne u 3akperyieHne HOBOrO MaTepHana 1/1/1
XuMu4yeckass KMHETUKa U Ha HHTGp&KTHBHOﬁ JICKOIUU — JICKLUA-
KaTalus. becena; CHUCTEMBI IUACTAHIIMOHHOIO
o6yuenus (moodle.nchti.ru)
JlabopatopHbie CoBmecTHasI rpymnmnoBas YaCTUYHO- -/11/1
3AHSITHS MIOMCKOBAsl AESITEIbHOCTh MPHU BBIOJHEHUU
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