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1.Ilenu oceoenus oucyuniunbl

Lensamu ocBoeHus nucuuininHel 51.0.21 «Pusndeckas XUMUS)) SBISIOTCS

a) paccMOTpeHue HanOoJiee 00mux (HU3MKO-XMMUIECKUX 3aKOHOMEPHOCTEH, HCTIOIb3YEMbIX
B XMMHYCCKOU TEXHOJIOTHH;

0) OCBOCHHME OTHOCSIIMXCS K HHM METOJIOB TEOPETUYECKOTO M SKCIEPUMEHTAIBHOTO
HCCIICIOBAHUSI.

2. Mecmo oucyunaunsl 6 cmpyKkmype 00pazoeameibHoll RPOPamMbl
Juctumnaa b1.0.21 «®usnueckas XuMus» BiIsieTcs 0a30BOM JUCIUIUIMHOM OJoka b1. O
MOATOTOBKM 0Oy4aromuxcs o HampapiieHuro 18.03.01 «Xumuyeckast TEXHOJIOTHS».

Jlnst  yCHemHOTO OCBOCHUSA JUCHUIUIMHBI «®Du3zudeckas XuMmus» OakaiaBp 10
HanpasieHuto moarotoBku 18.03.01 «Xumuueckas TEXHOJIOTHSA» JOJDKEH OCBOUTH MaTepHall
MPEIIIECTBYIOMINX JUCIHUIIIUH

- 51.0.13 «®usuxkay,;

- b1.0.12 «MaremaTuka,

-Bb1.0.17 «O0masa XuMus»;

HNuctumnaa «®u3nueckas XuMHsA» 10 HampaBleHuro mnoaroroBku 18.03.01

«XuMuYecKas TEXHOJIOTHS» SIBISETCS MPEIIISCTBYIONIEH U He0OX0IuMa JIsl YCIIEIIHOTO

YCBOCHUSI TOCTAEAYIOMMNX AUCIUTIINH:

- 51.0.29 «O06mas xuMuuecKas TEXHOJIOTHUAY,

- 51.0.32 «IIpouecchl u anmnaparsl XUMUYECKUX IPOU3BOJICTBY;

3HaHUs, TONyYEeHHBbIE TPU H3YyYEHHH IUCHUTUTMHBI «DU3UYecKas XUMHUS» MOTYT OBITh

WCIOJIb30BaHbl MPU MPOXOXKIECHUU TPOU3BOJCTBEHHONW MPAKTUKU U TPH BBHIMOTHEHUH BBITYCKHOM
KBaIM(UKAIIMOHHOM paboThI 110 HanpasieHuo moAroToBku 18.03.01 «Xumudeckas TeXHOIOTUSY.

3.Komnemenyuu u uHOUKAmMOPyl docmuiicenus Komnemenyuu ooyuarouiezocs, popmupyemoie 6
pe3ynvmame 0C60eHUA OUCHUNTUHBL

B pesynbTare OCBOEHHS AUCHUILIMHBI OOy4aroIIMHCS TOTOBUTCS K CIEAYIOUIMM BHJIAM
JeSITEIbHOCTH, B COOTBETCTBUM ¢ oOpazoBarenbHbiM PI'OC BO 18.03.01 «Xumnueckas
TEXHOJIOTUSI»:
OIIK-1 - ciocoben u3y4arh, aHATH3UPOBATh, HCIIOIB30BATh MEXaHU3MbI XHMHYECKHX PEAKIIHIA,
MMPOUCXOAIINX B TEXHOJIOT'MYECKUX MPOIECCax N OKPYKarouieM MUPE, OCHOBLIBAACH HAa 3HAHUAX O
CTPOCHHH BEIIECTBA, IPUPO/IC XHUMHUYECKOM CBSI3U M CBOICTBAX Pa3IMYHBIX KJIACCOB XUMHUUYECKUX
3JIEMEHTOB, COEIMHEHHMI, BENIECTB M MATEPUAIIOB.
OIIK-1.1 - 3naeT TeopeTHUECKHE OCHOBBI XMMUH, IPUHIIUIIBI CTPOCHHS BELIECTBA, OCHOBBI
KJIaCCU(MKALMN COSAMHEHHM, CIIOCOOBI IOy ICHHS i XUMHIECKHE CBOWCTBA COCANHEHHH, OCHOBHBIC
MCXaHU3MBI ITPOTCKAaHNUA XUMHYCCKUX peaKHI/Iﬁ, OCHOBHBIC 3aKOHBI 1 COOTHOIIICHUA (1)PI3I/I‘-I€CKOI7[ XUMHH,
OCHOBHBIC 3aKOHBI TCPMOJANHAMUKHA IMTOBEPXHOCTHBLIX HBJ’[eHHﬁ, CBOMCTBaA JUCTICPCHBIX CUCTEM, METOABI
HCCJIE/IOBAaHMUsI TIOBEPXHOCTHBIX SIBJICHUI UCIIEPCHBIX CHCTEM.
OHK-lZ = YMECT UCIOJb30BATh XUMHNUYCCKHUE 3aKOHbI, CIIPAaBOYHBIC JaHHBIC U KOJIMYCCTBCHHBIC
COOTHOIICHHA B XUMHUYCCKUX PCAKIUAX NJIA PCUHICHU Hpoq)eCCHOHaHLHBIX 3aJa4, IpOrHOo3npoOBaTh BIIMHHUC
pasnuYHbEIX (aKTOPOB Ha PAaBHOBECHE, COCTABIATH KHHETHIECKUE YPaBHEHHS, KIACCHMHUIMPOBATH
QJICKTPOABI M DJICKTPOXUMHUYCCKUE LECIIH, IIPOBOANTE PACUCTBI C UCIIOJIB30BAHUEM OCHOBHBIX COOTHONIEHHH
TEPMOANHAMUKU IMTOBEPXHOCTHBIX SIBJICHUI 1 pacyd€Tbl OCHOBHBIX XapPaKTCPUCTUK JUCIICPCHBIX CUCTEM.
OIIK-1.3 - Bnajgeer HaBBIKAMHU OMHCAHHUS CBOMCTB IPOCTHIX U CJIOJKHBIX BEIIECTB HA OCHOBE AJIEKTPOHHOTO
CTPOCHMS, SKCIIEPUMEHTAIbHBIMU HaBBIKAMH OTpPEIeICHHsT QH3NYECKUX U XUMHYCCKUX CBOICTB
COC/IMHEHHI1, yCTAHOBIICHHUS CTPYKTYPBI COCAMHEHHMIT, HABBIKAMH PELICHHS THIIOBBIX 33/1a4 B 001acTH
XUMHYECKOM TePMOANHAMUKH, (Ha30BbIX PABHOBECHI U (ha30BBIX MEPEXO0/I0B, HICKTPOXUMHHU H XHMHYCCKOM

KHMHCTHUKH.



B pe3ynomame oceoenusn oucyuniunovt 00yuarouguiica 00aMicen:

3Hamp:
a) Havaja TEPMOJIMHAMHUKY U OCHOBHbBIC YPABHEHUSI XUMUYECKON TEPMOIUHAMUKHY;
0) MeToabl TEPMOJUHAMHYECKOIO ONHMCAHUA XUMHYECKMX U  (a3oBbIX paBHOBECHH B
MHOTOKOMIIOHEHTHBIX CHCTEMaXx;

ymembw:
a) MPOTHO3UPOBATH BIHSHKE PA3INYHBIX ()aKTOPOB HA PABHOBECHE B XUMUYECKUX PEAKIIUAX;
0) ompeenaTh HaPaBJIEHHOCTD MIPoliecca B 3aJaHHBIX HAYAJIbHBIX YCIOBUSX;
B) yCTaHaBIMBATh TPAHUIBI OOJIACTEH YCTOWYMBOCTH (pa3 B OJHOKOMIIOHEHTHBIX W OMHAPHBIX
CUCTEeMaXx;
T') OIPEICNIATh COCTABbI COCYIIECTBYIONMX (Da3 B OWHAPHBIX T€TEPOTSHHBIX CHCTEMAX;
1) OIPEIENSTh MOPSIOK PEAKIMH PAa3IHUYHBIMH METO/IaMU;

enaoemou:
a) HaBbIKaMU BBIUMCJICHHS TEIJIOBBIX 3(D(PEKTOB XMMHUUECKHUX PEAKIIHii IPH 3a1aHHOM TeMIiepaType
B YCIIOBUSIX ITOCTOSIHCTBA JIABJICHUS WIH 00beMa;
0) HaBbIKAMU BBIYMCIICHUS JaBJICHUS HACBIIIEHHOTO Mapa HaJl MHANBUAYaIbHBIM BEIIECTBOM;
B) HABBIKAMH BBIYHCIICHUS COCTAaBA COCYIIECTBYIOMMX (Da3 B IBYXKOMITOHEHTHBIX CHCTEMAaX.
I') HaBbIKAMHM BBIYUCICHHUS CKOPOCTH, KOHCTAaHTHI CKOPOCTH XUMHYECKHX pEaKUUi pa3iIHuuHbIX
MOPSIIKOB; SHEPTUU aKTHBAIIMU XUMHUYECKUX PEAKIUH.

4.Cmpykmypa u codeprcanue oucyuniunvt «PuzndecKas XUMHUSI»

OO61mas TpyA0eMKOCTh AUCHUTUIINHBI COCTaBIseT 3 3a4eTHBIX equHuIlbl, 108 yacos.

Ne Bujabl yueOHo# padoThI OueHouHbIe cpeacTBa [JIsl

n/ (B yacax) MPOBeICHHSA

n (0/0-3/3/3 BO JIsI XTOB) MPOMEKYTOYHOM

Pa3ae] AMCHHILTHHBI aTTeCTALMH 1O pa3jeam
=
3 Jlexuun JlaGoparo CP KCP
5 pHBIE
© paboThI

1 | OcHoBubie nowsitast | 3/1 6/3/1,5/1 6/3/2/2 | 6/12/28/28 3/6/1,5/ | Jlabopatopras pabora Nel.
¢bm3nueckoit XUMHUU. 1 KommokBuym Nel. Dx3ameH.
XuMmudeckas TEpMOIMHAMHKa KoHrposnpHas ~ pabora vy
U XMMHYECKOE paBHOBECHE. 3204HHKOB.

Tepmoxumus.  Xummuueckoe
paBHOBECHE.

2 Tepmonunamuika  dasosoro | 3/1 6/3/1,5/1 6/3/2/2 | 6/12/28/28 3/6/1/1 JlaGopatoprast paGora Ne2.
paBHOBeCHS. PacTBopHI, Kosmnoxsuym No2.
OCHOBHBIC MOHSATHUS u KoutponsHas  pabora vy
CBOWCTBa pacTBOpOB. 320YHMKOB. DK3aMeH.
Pa3nenenue KHUAKUX
pacTBOpOB, 3aKOHBI
KonosasioBa

3 XuMuueckas kuHeTuka. | 3/1 6/3/1/2 6/3/2/2 | 6/12/29/29 3/6/1,5/ | JlaGoparopuas paGora Ne3.
OCHOBHbIE MOHATHUSA. 2 Kosmnoxsuym Ne3.
Karanus. OcHOBHBIE KoutponsHas  pabora vy
TOHSTHSL. 3a0YHHMKOB. DK3aMeH.

Bcero: 18/9/4/4 | 18/9/6/6 | 18/36/85/85 | 9/18/4
®opma arrecranuu 3 cemectp
OuHoe — 5K3aMeH (45)
OYHO-3204HOE - dK3aMeH (36)
32049HOE — DK3aMeH (9)




5.Coolepotcanue 1eKyUuOHHBIX 3AHAMUIL RO MeEMaM

2. Tepmoxumus.

2.Tepmoxumusi. TernoBbie 3pdexTsl peakuii Ipu
MOCTOSIHHOM O0BeMe W JaBieHHH. 3akoH ['ecca u
CJIeNICTBUS U3 Hero. Mcrnonbp3oBanue TabnI] TEIUIOT
0o0pa3oBaHUsl M CropaHMsl BEIIECTB A pacyera
TeIIOBbIX 3(¢eKToB. TemIoeMKOCTh BEIIECTB U
3aBHCHMOCTH OT TE€MIIEPaTypBbI.

3.3aBHCHMOCTH
TEIUIOBOTO A deKTa
OT TEMIIEPATYPHI,
ypaBHEHHE
Kupxrodda.

3.3aBHCHMOCTH TEIUIOBOTO s dexra oT
TeMIlepaTypbl: aHauu3 ypaBHeHHs Kupxrogda.
[MpubmmxkeHHOE W TOYHOE  MHTETPHUPOBAHUE
ypaBHeHnst Kupxrodda wu pacyer TEIUIOBBEIX
s dexToB npu Mr060# Temnepatype. HTErpaibpHas
u gupdepeHIHANbHAs TEIUIOTHI  PAcTBOPECHUS.
TennoTa gucconyanum.

4.BTopoe Hauao
TEPMOJIUHAMUKH.

4.Btopoe Hauano TepMoauMHaMHMKU. J[Ba Merona
ONpeNeNICHUss BO3MOXKHOCTHM, HalpaBleHUS U
npeziena CaMONIPOU3BOIIBHBIX ITPOLIECCOB. DHTPOTHS
kaKk Mepa Oecropsaka. OCHOBHBIC HOJIOXKCHUS
CTaTHCTUYECKOH TepMOoANHaMUKH. [IOHATHS MUKpPO
U Makpo COCTOSIHUS, (ha30BOTO MPOCTPAHCTBA,
(hazoBoit PEC NS TePMOAUHAMUYECKOMH
BEPOSATHOCTH. CBs13b SHTPOIHUH c
TePMOANHAMHUIECKOH BEPOSTHOCTBIO, YpPaBHEHHE
Bonermana.  TepmoguHamuueckuif  B3MUIA[ — Ha
sHTponuio. O6paTuMble 1 HEOOPATHMBIE TPOLIECCHI.
PaGota pacimmpeHust raza pasJIMYHBIX IPOLECCOB.

N3menenue SHTPONUU 00paTUMBIX u
CaMOINPOM3BOJIBHBIX MPOLIECCOB. ODHTPONHUS Kak
KpUTEpHi OIIpe/IeNeHHs BO3MOXXHOCTH,
HanpaBlIeHUss W Tpelena  CaMOIPOH3BOJBHBIX

IIPOIECCOB, UAYIIUX B PI30J'II/IPOB21HH0171 CHUCTEMC.

5.XapakTepucTHUECK
ue
TEPMOJIUHAMHYECKHE
(yHKIHU: SHEPTHS
l'enpmronbua u
sHeprus ['uboca.

5.XapakrepucTuueckue TepMOJUHAMHUYECKUE
¢ynkumu:  sHeprus [enmpMmronpiia W 3HEprus
I'm66ca. Vcmonp3oBaHHE OSTHX OJHEPrui  uist
ONIpENeNICHNs]  BO3MOXKHOCTH, HAIpaBIeHHUS |
mpeziesia  CaMOIIPOM3BOJIBHEIX — peakiuid.  CBsi3b
sHeprun [ n66ca u snepruu ['enpmroibna ¢ paboToit
nporecca. 3aBucuMoCcTh (yHKIMM I['m66ca oT
TeMIreparypsl, ypaBHeHue [u60ca-I'enbMronbIa.
3aBucumocth (QyHkuuu [ubOca oT maBieHUs,
XAUMUYECKUH MOTEeHIMaN. XUMHUYECKUN MMOTEHIHA
KaK KPUTEPHH CaMOINPOM3BOJBHBIX IPOIECCOB B
TOMOTEHHBIX H T€TePOTeHHBIX CHCTEMAaX.

6. XHMHYECKOE
paBHOBecue

6.XuMu4eckoe paBHOBecHe. 3aKOH JEWCTBUS Macc.
Paznuunble BbIpakeHHS KOHCTAHT PaBHOBECUS U
CBSI3b MEXIy HUMHU. PaBHOBecue B reTepOreHHBIX
cucteMax. Pacyer cocraBa paBHOBECHOH CMeECH.

7.M30Tepma, m3obapa
u u3oxopa Banr-

Tobda

7.M30orepMa  XUMHYECKOM  peakuuu U ee
WCIIOJIb30BAHUE JUISL ONPEACICHUS HAaIpaBICHUS
XUMHYECKOW pEeaKkiuu. 3aBUCHMOCTh KOHCTaHTHI
paBHOBECHSI OT TEMIIEpPATyphl: aHAIU3 YpaBHECHUS
n300apel Baur-T'odda. WuTerpupoBanue

Ne Paszpen Yacol Tema Kpatkoe conep:xxanmne Dopmupye
n/n | AUCHUILIHHBI JIeKIIUOHHOI'0 Mble
3AHATUSA KOMIIECTCH
10704
1 OcHoBHBIE 6/3/1,5/ | 1. Beenenue. | 1. OcHOBHbIE onpeseneHus u noHstus xumuueckot | OIIK-1, OIIK-
TMOHSTUS 1 TepmoanHamuka TepMoanHamMuku. [lepBoe Hawano TepmoauHamuku, | 1.1,1.2,1.3.
u3IecKoit XUMHYECKHX Peakiuid. | GOpPMyIHpOBKA M MATEeMAaTHYESCKHE BBIPAKCHHSL.
—— Ilpenver ¥ 3amaud | BHYTpeHHSsI dHEPrUs M JHTAIBIMA Kak (YHKINM
X ¢bu3nueckoil  XuUMuHM. | cocTostHMA. Temnora W pabora Kak (DyHKIHA
HMHHCCKas OCHOBHBIC ~ pa3zenbl | Ipoliecca.
TEPMOAMHAMUKA U Kypca M KpaTkoe
XUMHUYECKOE COJIepIKaHHe.
paBHOBECHE. 3HayeHHe MmpenMera
Tepmoxumus. ULt XUMUYECKOR
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

10


http://e.lanbook.com/book/63591
http://e.lanbook.com/book/63591
http://e.lanbook.com/book/92621
http://e.lanbook.com/book/92621

11.3 Dnekmponnsie UCMOYHUKU uH@opmayuu

dejiepaibibit opran «Poceuniickoe 06pasoBaHue) http:/www.edu.rw/ |OrkpsrTbiii UnTEpHET-pecype,
cBOGO/IHBIN OE3/IMMUTHBIH
JIOCTYTI.

Dejiepaitbiblil  1eHTp  UHGOPMAIMOHHO-00pa3oBaTEIbHBIX  PECYPCOB OtkpbIThlit MHTEpHET-pecype,

http://feior.edu.ru/ cBOGO/IHBIN OE3TMMUTHBIH
JIOCTYIL

Uudopmarmortas cucrema «EMH0e OKHO JI0CTyTa K obpasosarenbHbIM | OTKpBITEI MHTEpHET-pecypc,

pecypcam» http://window.edu.ru/ cBOOO/HBIH HE3MUMUTHBII
JIOCTYTI

Hayunas sexrponnas Gubmoreka Elibrary.ru OrtkpsiThiii MHTEPHET-pECypC,
cBOOOTHBIN OE3/TMMUTHbIN
JIOCTYII

11.4 Cospemennvie npogheccuonaivivie 6a3sl OAHHLIX U uH(opmayuoHHvle CRPAGOHHbIE
cucmemsl.
|.O6pazoBare/bHbIH TopTa 110 XMy Himus.umi.ru [1eKTpoHHbIH pecype]. — Pexum
jocryiia: hitp://himus.umi.ru/, cBOGOHBIA.
2.Hayunas Dickrporas budmoreka (HIB)
(nienpepsisabiit oeryn ¢ 01.07.2010 r.) wwwe.elibrary.ru

CorJjracoBano:

3an. 0171e]10M 110 OUbIL. 00CITYIKUBAHHIO M B.S1. Tapacosa
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12. Mamepuansno-mexnuueckoe obecneuerue OUCYUNIUHBL (MOOYN)
B xadecTBe MaTepHaIbHO-TEXHHYECKOTO O0OECIeUEHUs JIUCIMIUIMHBI HCIOJIb3YIOTCS
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 yaeHH9IecKas
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 OCHOBHOTO 000PYAOBAHNS B dakTH4ecKui
Ha3BaHHe Y4eOHBIX Ka0MHeTax agpec
YueOHbIX KaOMHETOB
424 Mebens: 423578, Pecriybnuka
«Aynutopus Crynes Tarapcrah,
IS TIPOBEJICHUS CkaMbsl yueHHIECKast r. Hmxaekamck, mp.
JIEKITHOHHBIX Cron y4eHn4IecKHit Crpowurenei, 1.47
3aHATHID Jocka yueHnueckas
Haznaounwie yueonvie nocoous:
Creng «[leprnogmdeckas cucTeMa XMMHUYECKIX
anemenToB [|.1. MennaeneeBay.
Obopydosanue:
Okpan, Hoytoyk Lenovo, IIpoektop
Ilpocpammnoe obecneuenue:
Windows 7, Autusupyc Dr.Web
422 Jlabopamopuas mebennp: 423578, Pecmrybnnka
«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 TPUCTaBHON
WHIUBUAYAIbHBIX Hanctpoiika cepBucHas
KOHCYJIbTaluil Jocka yueHnueckas

Haznaonvie yuednvie nocoous.
1) crenn «PacTBOPpUMOCTE COJIel 1 OCHOBAHHMA
B BOJIE»
2) crenn «[IpousBeneHNs pacCTBOPUMOCTH
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 npouiecce npoBeieHust ay AUTOPHBIX 3aHSATHI PUMEHSIOTCS CIIEIYIOIIIE 00pa3oBaTeIbHbIC
TEXHOJIOTUH 00y4YeHHsI (B MHTEPAKTHBHBIX (PopMax):

J1a00paTOpHBIX paboT; paboTa B MAaJbIX
rpyImax.

Tema Bun 3anstus WHaTepakTuBHAS opMa Yacel
0/0-3/3
Jlexmus N3yuenue u 3akpersieHne HOBOro MaTepuania 1/1/1
TepMoIMHAMHKA Ha MHTEPAKTUBHOM JIGKIIUU — JICKIIMS-
($a3oBoro paBHOBECHS B becena; CHCTEMEI JUCTAHIIMOHHOT'O
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 3akperyieHe HOBOTO MaTepHaia 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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