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Pabouass mporpamma yueOHON AuCUUIUIUHBI OCHOBBI (PU3MUECKOW XUMUKA OCHOBHOM
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HAoreHT Ve 3oymHa JI.A.
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1. OBIIIMUE CBEJEHUSA

YuebHast auciuruiiHa «OCHOBBI ()M3UYeCKON XUMUM» U3y4yaeTCsi B TDETbeM CeMeCTpe.
KypcoBast pabota/KypcoBoii mpoeKT — He mpeiycMOTpeH(a)

1.1. dopma nNpoMe>XyTOUHOU aTTeCcTaluu:
JK3aMeH
1.2.  MecTo yueOHOH AUCIUTUIUHBI OCHOBBI (PU3MUECKON XUMUM

YuebHas aucturnMHa OCHOBBI (pr3NUeCKol XUMUH SIBJISIETCS 00s13aTeTbHON AUCLIATITMHOM.

OCHOBOW [yI1  OCBOEHWS /IMCIUIUIMHBI ~ SIBJISIFOTCS  pe3y/JbTaThl  O0Oy4yeHUs  TI0
rpeJeCTBYIOLUM JUCLIUIIIMHAM:

- Heopranuueckasi 1 aHa/iMTU4eCKass XuMusi

- Opranuueckasi XuMust

— du3nka

Pe3ynbTaThl 00yueHUs 10 yueOHOMN AUCLIUTIIMHE, UCTIO/IB3YIOTCS TIPU U3YUeHUU CrieIyIOIINX
JUCLIUIUIMH Y TIPOXOJKEeHUS TIPAKTUK:

- Konnongnas xumus

- TexHoorus nporjecca yrnakoBOUHOr'0 ITPOU3BO/CTBaA.

- CoBpeMeHHbIe HarnpaB/eHUs Pa3BUTUSI TEXHOJIOTHMH TTPOM3BOCTBA MOJTMMEPHbBIX

YIIAKOBOYHBIX MaTepuasioB

- MaTtepuasoBe/ieHre B MoAUrpaduueckoM U yrakOBOYHOM MPOM3BO/ICTBAX

- [IpepavryioMHas npakTUKa

Pe3ynbTaThl OCBOEHHsI YueOHOW AUCIMIUIMHBI B JanbHeiileM OyAyT WCIOIb30BaHbI MPH
BBITTOJTHEHUH BBIMTYCKHOW KBaTM(PUKALIMOHHOMN PabOTHI.

2. IEJIN U IVIAHUPYEMBIE PE3Y/IbTATBI OBYUYEHUA 110 JUCIIAIIVIMHE

Lensmu u3yueHus: AUCHUTIIUHBI «OCHOBBI (DU3UUECKON XUMHW» SIBISIFOTCS:
- oBJlajieHHe OOYyuaroIUMUCS 3HAHUSAMH, YMEHWsMH, HaBbIKAMU U OITBITOM [1€sITe/IbHOCTH,
(b opMHpPYIOLMMU eCcTeCTBeHHOHAYUYHbIW TOXO0/, MPY PelleHUH TeXHOI0TMUeCKUX 3aJay;
- WCIONb30BaHWe  eCTeCTBEHHOHAyYHbIX 3HAaHUMM B TEXHOJOTMYECKHUX  TpoLeccax
nosirpauueckoro ¥ yrnakoBOUHOTO MPOU3BO/CTBA [i/Is1 pellieHHsl BOIIPOCOB B MPodeCcCroHaNIbHOM
JlesTe/IbHOCTH
- yMeHHe HaXOJUThb CBSI3b 3aKOHOMEPHOCTel OCHOB ()M3UUeCKON XWMUU C HaTypalbHbIMU U
CUHTEeTUYeCKUMH MaTepHrasiaMu, IPUMeHsIeMbIMHU [I7Isl TIPOU3BO/ICTBA YTIaKOBKHY;
- dbopmupoBaHue y 0OydarommMxcsi KOMITETeHLWH, YCTaHOBJ/IEHHBIX 0Opa3oBaTebHOM
riporpammoii B cootBeTcTBuM ¢ ®I'OC BO 1o gaHHOW AUCLUIIIVHE;
PesysibTaToM oOyueHuss 1o yuebHOU AuctUiuiiHe «OCHOBBI (DHU3UYECKON XUMUN» SIBJSIETCS
oB/laZieHVe OOyYarOIIUMMCS 3HAHUSIMH, YMEHHWsSMHU, HaBbIKAMH U OIbITOM [lesTebHOCTH,
XapaKTepy3yIIIUMU TpoLiecc (OpMHUPOBaHKUs KOMITeTeHIUH(#) U 00eCIieunBarOIUMH JOCTH)XKEHHEe
TJIAaHUPYEMBIX Pe3y/IbTaTOB OCBOEHHSI yUeOHOM TUCIUITIMHBI.

2.1. dopmupyeMble KOMIIETEHLIUH, UHIUKAaTOPhI JOCTH)KEHUSI KOMIIeTeHL1H,
COOTHECEHHbIE C TJIaHUPyeMbIMU pe3yJibTaTaMu 00yueHus 10 JUCLUTUIHE:



Kog u HaumeHOBaHMe
MHJUKaTopa
JIOCTH)KeHM sl KOMINeTeHI[MHU

IlnanupyeMbie pe3y/ibTaThbl 00yueHus
10 AUCHUILUIUHE

N-YK-1.5 TIlocnesoBaTensHOe
pellieHyre 3a/1a4, BbIpaboTKa
KOHKPETHbIX aJITOPUTMOB U UeTKOe
C/le/j0BaHKe TJIaHY, BLICTPaBaHHe
KOMOUWHaIIWH, epeKroueHe
MeJX/ly 3aladaMH, TIpoC/ie’KUBaH1e
TIPUYMHHO-C/Ie/ICTBEHHBIX CBSI3€H,
CBSI3aHHOCTH U 11€JIOCTHOCTU
JIOTUYEeCKHUX OTepariui;
N-OITK-1.1 Mcnons3oBanue
€CTeCTBeHHOHAYUHbIX U
00LeNH)KeHEePHBIX 3HAHUH
OTHOCHTEJTBHO TEXHOJIOTMYeCKUX
TMPOL{ECCOB, MaTepPHUasioB
nonvrpaguueckoro u
yIaKOBOYHOTO TIPOM3BO/ICTBA [JIsT
perIeHust BONIPOCOB B
rpodeccuoHaILHOM /1eATe/TbHOCT;

CriocobeH BBIAB/ISTH
€CTeCTBeHHOHAyUHY0 CYIITHOCTb
npo6JieM, BO3HUKAIOIIWX B X0/e
rpodeccUoHaTLHON /leATeTbHOCTH,
TIPUBJIEKATD /ISl UX PEIeHuUs
COOTBETCTBYIOIIMIA (HH3UKO-
MaTemMaTh4yeCcKU armapar;

3HaeT TeopeTUYeCKHe OCHOBBI
KOJUTOWTHOM XVMUH.

YMmeeT HaXOAUTh CBSI3b
3aKOHOMEPHOCTel KOJIJIOUHOU XUMUHN
C 00BeKTaMU MPUPO/ibl, HATYpPaTbHBIMU
Y CMHTeTHUeCKUMH MaTepHaiaMH,
OLIeHMBATh UX 9KOJI0TUUeCKYH0
6e30MacHOCTh

OmnpeenaTh KOJIOUAHO-XUMUUECKUe
rapaMeTpbl pa3/IMUHbIX BU/IOB
MaTepuasoB

3. CTPYKTYPA Y1 COAEPKAHUE YYEBHOW JUCITUILTMHBI/MOJ YJIS

OO0111ast TPYZAOEMKOCTD yueOHOM AUCLIMTUTMHBI/MO/IYJIS TI0 yUeOHOMY TUIaHy B 3uMHell ceccuu
COCTaBJIsIeT:

10 3a04HOU (hopme 0OyUeHuUs
cl) p y 4 3.e. 128 yac.

3.1. CTpyKTypa yueOHOM AUCLUTITMHBI/MOAYJIS AJis 00yJaroIuXcs 10 BUAAM
3aHATUM (3a0uHasn ¢popma obyueHus)

CTpyKTypa ¥ 00'beM AMCIUIVIHHBI
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3.2.  Crpykrypa yueOHOM JUCIUITUHBI/MO/YJIS 711 00YUaroIuXCs 0 BHUAAM
3aHATUN (OUHO-3a0uHasi hopMa 00yueHHs1) - OTCYTCTBYeT

3.3.  Crpykrypa yueOGHOU JUCLUITUHBI/MO/Y/ISA AJisi 00yUaroIuXcsi 1o BUAaM
3aHATHH (3a0uHasi popma oOyueHus) - OTCyTCTBYeT



3.4. CrpykTypa yueOHOM JUCIUITUHBI/MO/Y/IS AJ1s 00yUaroIuxcs 10 pa3ziesiaM v TeMaM JUCIUTITUHBL: (04Hast hhopMa o0yueHws)
IInaHnupyemsble Buppl yueGHo#H paboThI
(KOHTpO/IpyeMbIe) KoHTakTHas padora
pesybTaThl . = Buab! 1 popMBI KOHTPOJIBHBIX
0CBOEHHUA: o s 2 = % MeponpUATHH, oﬁecneqnnaml‘}me
Kog(bI) HaumeHnoBaHue pa3je/noB, TeM; & g o g B g = 5 II0 COBOKYITHOCTH TeKYII[MHA
(bopmupyemoii(bix) (opma(el) NPOMEXyTOYHOH aTrTecTanuu g g5 | & g5 g g = E KOHTPOJIb yCIIeBaeMOCTH;
KommeTenun(ii) u g E g ii E( g E E ) ()OpMBI NPOMEXYTOUHOT 0
HHJHKATOPOB g £S5 | §885s| £8 €5 KOHTPOJISA yCIIeBaeMOCTH
JOCTIKEHHS o &% | 8% EE 8 g T '3
KoOMIeTeHHit = =] B as ¢« = = O a
Tperuii cemecTp
na-YK-1.5 Paszpesn I. OCHOBBI XMMUUECKOW TePMOJUHAMUKI 1 - - 30 DOpMEI TEKYIIIEr0 KOHTPOJISA
NA-0OIMK-1.1 Tema 1. BHyTpeHHsisi SHeprus, Teruiota, pabota. IlepBoe Hauaso 1 - - 2 110 pasgeny I
TepMoArHaMUKU. TerioBele 3¢dekTrl. 3akoH ['ecca. Bropoe Hauamo - PasGop TEOpeTU4IEeCKOoro
TepMO/JJUHAMUKU. Marepuasa.
OHTpOIHS, TEPMOJUHAMHUYECKHEe TTOTeHI[Ha/IbI - 3amuTa 1a60paTopHOii paboTeI
- Cpaua gomartuHero 3aganus Nel.
o pazjeny |
na-YK-1.5 Paspen I1. TepMoarHaMuKa XUMHUYeCKOIO PABHOBECHSI 1 - - 30 DopMBI TeKYI[ero KOHTPOJIs
NO-OTIK-1.1 Tema 2 2 - - 2 1o pasgeny II:
YpaBHeHHe U30TepMbl XUMUUYECKOM peakLiyiy. - Pa3bop TeopeTrueckoro
YpaBHeHue n306apbl XuMrUueckoi peakiyu. [Ipunnun Jle-Illaresnbe. Marepuarna.
BnusiHue faBneHust Ha paBHOBeCHe XMMUYECKUX peakLyii B ra30BOM - 3ammuTa 1abopaToOpHOM PabOTHI
dasze. Ne 2;
JTaboparopHast pabota Ne 2 - 3 - - - Cpava fomarsero 3azaHus Ne2
OnpefiesieHnie KOHCTaHThI PABHOBECHS peaKkLiuK B3auMO/eCTBUS o paszeny II
CaJIMLUIIOBOM KUCJIOTHI C XJIOPUZIOM ’Kere3a B BOJHOM pacTBOpe.
na-yk-1.5 Paspen III. KuneTuka XMMUUECKUX PeaKLMi. - - 30 DOpPMEI TEKYILIET0 KOHTPOJIA
na-0OIK-1.1 Tema 3. - - ) o pazfeny III:
dopmanbHas ~ KuHeTHKa. CKOpPOCTh M KOHCTaHTa  CKOPOCTH - Pa3bop TEOPETHHECKOro
XUMUUYECKOW peaki[uk. MOJIeKY/JIIPHOCTh W TOPAZO0K XUMHUECKOH Mmarepuasa.
peakiyy. VIHTerpasbHbIe MeTOZbI OTIpe/ie/IeHus TTOpsika XUMUYeCKoi - Cpaua gomariHero 3asanus Ne3
peakiyy. 3aBUCMMOCTb CKOPOCTH PeaKL[|MK OT Temreparypbl. [TpaBuio no paszeny III




IInanupyembie Buppl yueGHo#H paboThI
(KOHTpoO/IMpyeMblIe) KonTakTHas pabora 5 Bupb! u ¢gopMbI KOHTPOTBHBIX
p:zzg::;;{" v I 5 e MepOIPUATHIA, 00ecreunBaloue
. 5 HaumeHoBaHue pamelzon, TEM; § § 5 E.. 5 g § g E g 10 COBOKYITHOCTH TEeKYII{HH
dbopMupyemoii(bix) (hopma(br) IPOMe)XyTOYHOH aTTeCTalHH = E oo E < Eg El 28 E 5 KOHTPOJIb YCIIeBaeMOCTH;
KoMmIteTeHuu (i) 1 = EE &g 2% £ g g g ¢opmBI IpOMEXKYTOUHOTO
HH/[UKATOPOB % SE | \§ S| & Et 2 2 l§ KOHTPOJISI YCIIEBaeMOCTH
JOCTHKEHHS = ES | EAaEZ| EBEEF O &
Baur-T'opda,  ypaBHeHue  AppeHMyca, Teopusi  aKTHUBHBIX
CTOJIKHOBeHMM. 1]ernHble U POTOXUMUUECKUE PeaKLIUU.
na-ykK-1.5 Pa3pen Iv. TepMoarHaMUKa (hazoBoro PaBHOBECHS. 1 - - 20 DopMBbI TEKYIIETO KOHTPOJIS
NO-OITK-1.1 OpnHOKOMIIOHEHTHBIe cucTeMbl. YpaBHeHue Kianeiipora-Kiay3uyca. o pasgeny IV:
[JuarpaMMa COCTOSIHHSL BOZbI - Pa36op TeopeTUYeCcKoro
WNpeanbHble pacTBOPBL. 3aKOHBI Hiea/IbHBIX PaCTBOPOB MaTepuarna.
3akoH Pays. - 3amuTa 1abopaToOpHOM PabOTHI
[TpesenbHO pa3baBeHHbIE paCTBOPLI. 3aKOH I'eHpH. Ne 4;
OcmMmoc. YpaBHenue Bant-I'odda - Cpaua gomaluHero 3ajaHust
JTaboparopHast pabota Ne 4 3 Ne4 o pazgeny IV
KonzaykromeTprueckuii MeTo/ oripefiesieHust yiebHON 1 MOJISPHON
3JIEKTPONPOBOTHOCTH CHUJILHOTO M C1a00T0 37IEKTPOJIUTA.
JK3aMeH 4 - 6 - 110 OK3aMeH 110 bunetam
MTOI'O 3a TpeTHii cemecTp 4 6 110+8 128
3.5. CTpyKTypa yueOHOM JUCIUTITMHBI/MOAY/IS 1711 00yJaroIMXCs 110 pa3/iesiaM U TeMaM JUCIHUIUIMHBL: (OUHO-3a04Hasi popMa

00yueHHs1) - OTCYTCTBYeT

3.6.

CTpyKTypa yueOHOU JUCIUITMHBI/MOY IS AJ1s1 00yUaroIuxcsi TI0 pa3ziesaM U TeMaM AUCLIATIIMHLL: (3a0uHast hopMa o0yueHus)
- OTCYTCTBYeT




3.7.

Kpatkoe cojiepkanuie yueOHOW AUCLUATITAHEI

Ne

HaumeHoBaHue pa3jesia u
TeMbI AUCIIUII/TUHBI

CopepxaHue pa3pjesia (TeMbl)

Paspgen 1. OcHOBBI XUMUUeCKON TepMOITMHAMUKHI

Tema 1.1 BayTtpennss sHeprus, | BBogHoe 3anATHe. OCHOBHBIC TEPMUHO/IOTAYECKHE TIOHATHS.
TerJ10Ta, pa60Ta. HepBoe OcCHOBHBIe TIOHSITUS U ornpezjeyieHuns.
Ha4asI0 TepMO/JUHAMHUKH. ITepBblii 3aKOH TepMOAMHAMYKU. B3auMHbIe rpeBpalljeHus
SHEepruM B U30/IMPOBAHHBIX CUCTeMaX. BHyTpeHHsIs 3Heprus,
pabora, Teryiora. DyHKI[UM COCTOSTHUA. DHTANbNM. Pacuer
TEryI0ThI ¥ pabOThI B PA3/IMUHBIX MPOLIECCaX.
Tema 1.2 TerioBble 3ddekThl. 3akoH | TepMoxumusa. OCHOBHEIE IOHATHSA TepMoxuMuK. CTaHJapTHOE

T'ecca.

Bropoe Hauaso
TepPMOAVHaMUKH.
DHTpOIHS,
TepMOJHaMHUYeCcKye
MOTeHL{a/IbI

coctosiHve TerioBoi 3¢ deKT XUMUUeCcKol peakliii. 3aKOH
I'ecca u ero cniegcTBUsi. MeToAbl onipesesieHus TeII0BbIX
s¢dekTor. Orpe/iesieHre TeIIOTHI THIPaTal[HH.

Bropoii 3akoH TepMoarHaMuKy. CaMOIIPOH3BO/IbHbIE, He
CaMOIIPOM3BO/IbHBIE U PABHOBECHbBIE TIPOLIECCHI. DHTPOIUS Kak
(hyHKIMSI COCTOSIHUS M KpUTEPUI PAaBHOBECHS B U30/TMPOBAHHBIX
cucrtemax. CBOWCTBa SHTPOITUHN.

O0ObearHeHHOe BhIpakeHue 1 1 2-ro 3aKOHOB TePMOIMHAMUKHU
JJ1s 0OpaTUMOT0 ¥ HeoOPaTUMOTO TpoLieccoB. Pacuet sHTpoONMA
B 00paTHUMBIX TpoLieccax. PacueT sHTporMu B He0OpaTHMOM
riporjecce. Kpucrain3aiiys niepeoxiakKaeHHON KUAKOCTH.
XapakTepuctuueckue QyHKLIyU. YpaBHeHne ['nb06ca-
Ienbmrosbua. Cesazb AG u AF c TerioToi nporjecca.

MeTto/b! pacueta noreHnuana 'nb6bca. Meto/; abCOMOTHBIX
suTponuii. ®opmysa Tem-kuHa-I1IBapiMaHa.

Pa3pen I1. TepmoHaMuKa XMMUUECKOTO

dBHOBeCH

Tema 2.1

YpaBHeHue u3oTepMbl 1.
XUMUYECKOU peakLvU.
YpaBHeHue u300apbl 2.
XUMUYeCKOM peakLiu.

3aKOH JelCTBYIOLIMX Macc J/is1 peaklyi, NPOTeKarIUuX B
ra3oBOM U UKo (asax. KoHCTaHTHI paBHOBeCHSI.
YpaBHeHune  wu3otepMbl  Baur-I'opda. HopmanbHoe
CPOZICTBO XUMHUYECKOM peaKiiu.

OrnpesiesieHde  HampaB/eHUs]  XUMHYECKOM  peakLuu,
TepMO/IMHAMUUECKOr0 CPO/ICTBA U KOHCTaHThI paBHOBECHSI
C UcCIob30BaHUeM ypaBHeHus1 Bant-TI'odda.

Ceasb Mexgy K, u Ke., Ky u Ky, K,u K, Metoge! pacuerta
KOHCTaHTbI paBHOBECHSI.

3aBUCUMMOCTb KOHCTAHTbl PaBHOBECHS] OT TeMmIlepaTyphbl.
YpaBHeHus: u30xopbl U u300apel Bant-T'odda. Pacuer
KOHCTaHTbl PaBHOBeCHs Mpu Temiiepatype T U TeIioBOro
3¢ deKkTa paBHOBECHOM peaKi|u.

Tema 2.2

ITpuniun Jle-Ilarense. 6.
Bnusinue faBnenuvs Ha
paBHOBECHE XMMUUYECKUX 7
peakIui B ra3oBoi ¢ase.

8.
9.

10

[TpyvHimn noaswxHoro pasHoBecus Jle IllaTenve-BpayHa.
Pacuet BbIX0/a MPOJIyKTa U COCTaBa paBHOBECHOW CMeCH.
YcioBre U KpUTepyUrd XMMUUEeCKOI0 paBHOBecHs. AHanu3
n3MeHeHus1 AG B X0Jie XUMUUECKOW peakLUH.

'omoreHHbIe U reteporeHHble cucTeMbl. Pa3bl U (pa3oBble
paBHOBECHSI.
YcnoBus  ¢asoBoro
cucTeMax.

IToHsiTHe cTeneHb cBOOOLI. ITpaBuio da3 'nboca.

PaBHOBeCHsA B reTeporeHHbIX

Pazpen III. KuHeTrKa XUMUUECKUX peakIvil.

Tema 3.1

Tema 3.2

®opmasnbHasi KWHeTHKa.
CKOpOCTb ¥ KOHCTaHTa
CKOPOCTH XUMUYECKOU

OcHoBHBIe MTOHATHS XMMUYeCKOUM KMHeTHKU. TUIbI peakiiyii B
XUMHUUECKON KUHeTHKe.
dopmasbHas KUHeTHKa NMPOCTBIX peakijiil. 3aKOH




peakuuy. MoJieKy/IsIpHOCTb
Y TIOPSIZIOK XUMUUEeCKOU
peakiuu. VIHTerpasbHble
MeTO/bl OTIpe/ie/IeHHs
TopsiiKa XUMHUUeCKOi
peakLyu.

3aBUCUMOCTb CKOPOCTH
peakLyu OT TeMIlepaTyphbl.
[TpaBuno Bant-I'odda,
ypaBHeHHe AppeHuyca,
TeopHst aKTUBHBIX
CTONIKHOBEHUH.

LenHbie u
¢dhoToxuMHUUecKre peakyy.

I"'oMOreHHBIN KaTalaus.
Crenubuueckuit
KHCJIOTHO-OCHOBHOI
Karanms.

I'eTeporeHHbIM KaTanms.
®depMeHTaTUBHBIN KaTaslu3.

JeMCTBYIOLIMX MaccC.

O61mumii ¥ YaCTHBIN MOPSIOK peaki. OCHOBHOM TIOCTYJIaT
XUMHAYEeCKON KMHETHKHU.

[MopsioK 1 MOEeKYISIPHOCTb peakUuu. [IpuurHbl HeCcoBMaZeHuUs
MOJIEKY/ISIPHOCTH U MOPsiIKa peakL{iy.

KuHeTrveckre ypaBHeHUsI peakKLj1il pa3HbIX IOPSAKOB U UX
pelleHysl. AHaNIM3 KWHETHYeCKOTO ypaBHEeHUs! peakLiy MepBoro
nopsifika. KuHeTHKa 31eMeHTapHBIX peakLyii BTOpOro U
TpeThero Nnopsiika.

Crioco6rl oripefiesieHs TIOPsiJKa U KOHCTAaHTBI CKOPOCTH
XUMHUYECKOU peakKLUU.

@opmasbHasi KUHETHKA CJI0’KHBIX TOMOTeHHbIX peakLiyit
3aBHUCUMOCTb CKOPOCTH XMMHUUECKOH peakljuy OT TeMIlepaTyphl.
Temriepatypsblii Ko3dduipent Bant-T'odda. YpasHeHue
AppeHuyca. DHeprusi akTUBaLlMd XUMHUUECKON peakiiy.
OKCIepuMeHTa/IbHOe ONpe/ie/ieHue SHepruy akTuBaluy U
TMIPeIKCIIOHEHIUATbHOTO MHOXKHTEJISI.

Teopus aKTUBHBIX CTOJIKHOBeHUN. PU3NUECKUI CMBIC/ SHEPTHU
aKTMBALMU U NIPe/I3KCIIOHEHLIMATbHOI'O0 MHOXKUTEJIS.
MoHoMoJ1eKy/ISIpHBbIE peaKLivy.

Teopusi aKTUBMPOBAHHOTO KoMmiliekca. [1yTb peakuun. Bpems
JKM3HU aKTMBUPOBaHHOI'O KOMIL/IeKCa. JHepreTuuecKas KapTa
XUMHUYeCKOM peakLiy.

LerHble 1 GpOTOXMMHUUECKHE PeaKL1H.

Oco6eHHOCTH TOMOTeHHBIX PeaKLMH B PaCTBOPAX.

Katanu3. O611ie MpUHIUITBI KaTanu3a (HeM3MeHHOCTh
TIOJIOXKEeHUST paBHOBECHsI, 130MPaTelbHOCTh JelCTBHS).
OHeprus aKTUBaL[UM KaTalTUTUYeCKO! peakuyu. BerecTBa
Appenuyca, uX poJib B Karajuse.

Knaccudukanys KaTaauruieckux IpoLieccoB.

I'omoreHHbI# KaTany3. MexaHu3M U KWHeTHKa TOMOTeHHO-
KaTalUTAYeCKUX peakKLnH.

ABTOKaTanus, KUCJ0THO-OCHOBHOH KaTaus.

I'eteporenHsii kKaTamm3. KruHeTrKa reTeporeHHO-
KaTaluThUYecKux peakuuii. Kunetnueckas u guddysronHas
obsiacT reTeporeHHOro mnpotecca. Kaxyirascsi sSHeprus
aKTHBAaLMU.

depmeHTaTHUBHEBIN KaTamu3. G GeKTUBHOCTD U Crieliu()UIHOCTh
(hepMeHTaTUBHOIO KaTaiu3a.

Pa3pen IV. TepmoanHamuika ¢a3oBoro paBHoBecust. OJHOKOMIIOHEHTHbIE CHCTEMBI.

ITpaeuo a3 I'ub6ca.
®a30Bble Nepexo/bl
TepBOro ¥ BTOPOI'O poja.

I'omMoreHHbIe U TeTepOreHHbIe TEPMOAUHAMUYECKIE CUCTEMBI U
WX TIPUMEpBI.

UYro Takoe ¢aza ¥ COCTaBISIOLIME BEIL[eCTBA CUCTEMBI?

Yuc/io KOMIIOHEHTOB TEPMO/IMHAMHUECKON CUCTEMBI U KX
orpejiesieHUe.

YT0 TaKoe BAPHAHTHOCTh WM YMCIIO TEPMOIUHAMHUECKUX
CTerneHel CBOOOBI?

IIpaeuso a3 I'mb6ca 1t pa3nUUHOro UKC/ia BHELTHUX
rapameTpoB ¥ (a3 B TepMOIHAMUYECKOM CHUCTEMe.

da30BbIe Mepexo/ibl IIEPBOT0 M BTOPOTO POJia M UX MPUMEPHI.

YpaBHeHue
Knaysuyca.
[rarpamma coCTOsSIHUS
BOJBL.

PacTBOpBI 3/1€KTPOUTOB U
VIOHHBIe PaBHOBeCHSI.

Kraneiipona-

3aBUCHMOCTb TemriepaTypbl (ha30BOTO Tiepexo/ia OT BHEIITHEero
JlaB/ieHdsl B OJHOKOMITOHEHTHBIX CHCTeMaX. Y paBHEHUe
Knarnetipona — Knay3uyca.

®usnueckuii cmbica rpousBogHbX dT/dP u dP/dT B ypaBHeHHH
Knanetipona — Kinaysuyca.

[Mpumenenue ypaBHeHust Kiarelipona — Knaysuyca K




OIMCaHUI0 Mpollecca M/aBaeHNs TBEeP/bIX BEIeCTB.
[MpumeHeHnue ypaBHeHus1 KnanelipoHa — Knay3uyca k
OIMCaHUI0 Mpoliecca UCMapeHust XUJKOCTH.

®opma ypaBHeHus Knanelipona — Knay3suyca Jj1s uieaabHbIX
rasos.

WnTerpansHas (popma ypaBHeHus1 KnaneiipoHa — Knaysuyca
[J1s1 HeDOJIBILIIOTO MHTEpBasia TeMIiepaTyp.

Onpegenenne ko3GhGUIMEHTOB B IMHEIHON opMe ypaBHEeHHs
Knanetipona — Knaysuyca.

[MpaBuno TpyToHa. Pu3uueckuii cMbiCa KO3 duieHTa B
ypaBHeHuu TpyToHa.

Uro Takoe da3oBas fuarpamma? Byl auarpaMM COCTOSTHUS.
OcHoBHBIe IPUHLMIIBI aHa/IU3a (Pa30BbIX AUarpamM.
[IpyHLIMIT COOTBETCTBUS Ha NIPUMepe harpaMmbl COCTOSTHUS
BOJIBL.

[TapameTpbl TPOIHOM TOUKH /11 BOZAbl. CBOWCTBA CUCTEMBI B
TPOIHOM TOUKe.

JIMHUS HeyCTOMUMBOIO paBHOBECHS Ha lMarpaMMe COCTOSTHUS
BOJIBL.

[ToueMy nuHUA IUIaB/IEHUS HA AUarpaMMe COCTOSIHUS BOJbI
VMIMeeT OTpHLaTe/TbHbIM HAaK/I0H?

ONeKTpoIUTHYeCKast AUCCOLMALNS, CObBaTaLIHS.
OneKTpoUThI, Knaccupukaiys 31eKTpoauToB. Cinabble
371eKTPOJTUTHI.

Crenenb JUCCOLMALMM Y KOHCTaHTA JUCCOLMALIMH. 3aKOH
pasBefieHus1 OcTBaIb/a.

TepMo/iiHaMMKa pacTBOPOB 371eKTpouTOB. CpesiHsAsA MOHHAs
aKTUBHOCTb M CPeJHUI MOHHBIN KO3QQULIMEHT aKTUBHOCTH.
ITepBoe 1 BTOpOe CTaHZapTHLIE COCTOSHUS. IoHHasa cua
pactsopa.

OCHOBHBIe TTOHATHSA 3/IEKTPOCTaTUUECKON TEOPUM PaCTBOPOB
CHIBHBIX 371eKTPOUTOB [lebast- Xtokkens. 1-e, 2-e u 3-e
TIPUOIMKEHUS.

IMogBMwKHOCTE MOHOB B pacTBope. [ToHsITHe «OecKoHeuHoe Un
ripefie/IbHOe pa3BesieHHe». 3akoH Kosbpayia.

3.8.  OpraHu3arusi CaMOCTOSITe/IbHOW Pab0ThI 00yUarOIIUXCst

CamocrostenbHasi pabota cTyjeHTa — o0si3aTesbHasi 4acTb 00pa30BaTeNIbHOTO TIPOLIeCCa,
HampaB/ieHHasi Ha  pa3BUTHe TOTOBHOCTH K  TIPOeCCHOHATBbHOMY U JINYHOCTHOMY
caMo0o0pa3oBaHMIO, Ha TIPOEKTUPOBAaHWe JajbHeiIero o0pa3oBaTe/bHOrO MapuipyTa |
ripodeccoHa/IbHON Kapbephl.

CamocrosiTenibHasi paboTa 00yYaroIMXCs 10 JUCLIMTIHHE OPraHN30BaHa Kak COBOKYITHOCTh
ayIUTOPHBIX W BHEAYAUTOPHBIX 3aHATUA U pabor, obecreunBaroIUX YCIEIIHOe OCBOEHHe
JVICLIUTUTHBL.

AynmuTtopHasi camocTosiTesibHasi paboTa 0OyJaroU[UXCsl M0 JUCLUIIIMHE BBITIOTHSIETCS Ha
yueOHBIX 3aHATUSX 110, PYKOBOACTBOM TIperoiaBatesis W TI0 €ro 3aJaHuio. AyauTOpHast
caMmocTosiTe/bHasi paboTa 00ydJaroluxcsi BXOAUT B 00IMiA 06beM BpeMeHH, OTBeJIeHHOTO yueOHbIM
TUIaHOM Ha ayIUTOPHYIO PaboTYy, U perIaMeHTHPYeTCs pacliicaHueM yueOHbIX 3aHSTHH.

BHeayautopHasi caMmocTosiTesibHast paboTa o0yuaromuyxcs — riaHupyemasi yueOHast, HayqHO-
WCC/iejoBaTeNbCKasl, TMpaKTHUecKass pabora 0Oy4arolMXcsl, BBITIONHSEMas BO BHeayJUTOPHOE
BpeMsi 10 3aJaHUI0 W TPH MeTOAUYeCKOM DPYKOBOJCTBe TIperiofiaBaress, HO 0e3 ero
HeroCpeICTBEHHOTO YUacTHsl, PaCICaHNeM YUeOHBIX 3aHSATHI He peryiaMeHTHPYeTCs.

BHeayautopHasi caMocTosiTesibHast paboTa 00y4aroIuxcsi BKJIFOYaeT B ce0si:

- TIOATOTOBKY K JIEKIUsIM, TaO0paTOPHBIM paboTaM U 3ayeTy;




- NIpOBe/IeHHe pAacueToB IO SKCIePUMEHTa/JbHbIM 3HAueHUsIM, IOJyYeHHBbIM IIpU

BBITIOJTHEHUH JTab0PaTOPHBIX paborT;

- MO/JrOTOBKA K KOJIJIOKBUYMaM B TeUeHHe CeMecTpa.

CamocrosiTenibHasi paboTa 0OOydaromUXCsi C ydacTHeM TperojiaBaresii B (opMe WHOM
KOHTakKTHOM paboThl TpefycMaTpyBaeT TpPYMIOBYI0 M (WIM) WHAMBUAYalbHYIO paboTy c
00y4YaroIUMUCS ¥ BK/TFOYaeT B ceOst:

- NpOBe/leHre WHAVBU/YaAbHbIX M TPYNNOBBIX KOHCY/IbTalMH [0 OTZebHbIM
Temam/pasziesiaM JUCLIUTIIUHBI;

Bujapl u ¢popMbI &
HaumeHoBaHHe pa3jena KOHTPO/IbHBIX §
Ne /TeMBblI OUCYUNAUHBY/MOOY/S, | 3ajgaHMA JJIA CaMOCTOSITe/THbHOMN MepOonpUATUHI §
BBIHOCHUMbIe Ha paboTsI (YU4HUTBIBAIOTCS NPHU =
CaMoOCTOAATe/IbHOEe H3yUeHHne NpPOBeeHUH TeKYIero 53 .
KOHTPOJIs) ol
1. I'oMoreHHsbIl KaTaaus. CamocrositesibHO TipopaboTats | CobecesoBaHue IO TeMe. 3
Crierjudmueckuii KUCIOTHO- | MaTepuar.
OCHOBHOM KaTaus.
I'eTeporeHHbIM KaTaaus.
@DepMeHTaTHBHbIN KaTasus..
2. JTABJIEHUS B CamocrositennbHO ipopabortaTts | CobecejoBaHHe TI0 TeMe 3

OJJHOKOMITOHEHTHBIX MaTepHa.
cucremax. Y paBHeHUe
Knanetipona — Knaysuyca.
du3nueckuii CMbICI
ripou3BozHbIX dT/dP u
dP/dT B ypaBHeHuu
Knanetipona — Knaysuyca.

3.9. IIpumMeHeHHe 3T€eKTPOHHOTO 00yUYeHMUs], AUCTAHI[MOHHBIX 00pa30BaTeIbHbIX
TeXHOJIOTUH

[lpy peanusaluu  MporpaMMbl  y4yeOHOW  JAUCLIMTIIMHBI/YueOHOTO — MOZYJIst
3/IEKTPOHHOe  OOyueHWe W [AWCTAaHIMOHHBbIe oOpa3oBaTe/lbHble TEXHOJOTMUA  He

TIPUMEHSIFOTCS.
B 3/eKkTpoHHYI0 00pa3oBaTe/ibHYIO0 Cpefly, M0 HeoOXOAUMOCTU, MOTYT OBbITh TlepeHeCeHbl
OTZIe/TbHBIE BU/IbI yUeOHOU e TeTbHOCTH:

HCII0/Ib30BaHHe o0beMm, BK/IIOUEHHE B YUeOHBIN
ucnosib3opanue 30 u JOT
30 u 10T yac npoiecc
obyueHue yueOHO-METOANUECKUE 3JIEKTPOHHbBIE 6 OpraHu3arys
C BeD- obpa3oBarejibHbIe peCypChl yHUBepCcUTeTa 1 CaMOCTOSATe/TbHOM paboThI
TIO/I/IEP)KKOMU KaTeropuu 00yyaroImxcs
yueOHO-MeTOAYeCKe 37IEKTPOHHBIE 4 B COOTBETCTBUH C
obpa3oBare/ibHbBIE pECYPCHl YHUBEpPCUTETA 2 pacriurcaHuemM
KaTeropuu TeKyIleH/TIpOMeXyTOUHOH
aTTecTaluu
CMelllaHHoe JIEKIUH 4 B COOTBETCTBUH C
obOyueHue sabopaTopHbIe pabOTEI 6 pacrucaHueM yueOHBIX
3aHATHI
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PE3YJ/IbTATBI OBYYEHMWSA 110 AMCHUIVIMHE, KPUTEPM OLJEHKHA YPOBHSAA CO@OPMHUPOBAHHOCTHU
KOMITETEHIIN, CHCTEMA U IIIKAJIA OIIEHNBAHUSA

4.1. CooTHeceHHe TJITAHUPYEMbIX Pe3y/IbTaTOB 00yUueHHs C YPOBHSIMH C(HOPMUPOBAHHOCTUA KOMTIETEHLIUH.
YpoBau Hrorosoe Onenka B IMoka3zaTeu ypoBHs c(hOPMHPOBAHHOCTH
copmvupoBaH KO/IMYECTBO | MATHOA/UILHOM CHCTEMe
HOCTH OaioB 1o pe3y/ibTaTam . l'[poxbecsnon
- YHHBepPCa/IbHOW (- QIBHOH (-
KOMHET,eHu"H( B/ 100- . TEKyInen u - bIX) Oo6menpodeccuoHaIbHOM (-bIX) KOMIIETEHIHI bIX)
-H) Oa/LIbHOM NPOMEeXyTOUHOU KoMmeTenuH(-i) KOMIIeTeHIH
cucreme arrecranuu u(-ii)
o OIIK-1: UJ-OITK-1.1
pesy/ipTaram OIIK-3: U/I-OIIK-3.1
TeKyiel u
MPOMEeXyTOUYH
oit
aTTecTaun

BBICOKU 85-100 OTJIUYHO OO6yyarormuics:
- MCYEPIILIBAIOITE U JIOTMUECKH CTPOWHO M371araeT yueOHbIM MaTepHa, yMeeT CBSI3bIBaTh TEOPHIO C
TIPaKTUKOM, CTIPABJIsSIeTCsI C pellieHHeM 3a/iau npodecCcroHalbHON HallpaB/IeHHOCTH BLICOKOT'O
YPOBHSI C/IOKHOCTH, TIPaBH/IbHO 000CHOBBLIBAET MPHUHATHIE PEILIEHHS;
- TIOKA3bIBaeT CIIOCOOHOCTh B MOHUMAHWU U MPAKTUYECKOM UCIT0/Ib30BAaHUH METO/IOB (hHU3UUeCKOoH
XWMUU /151 pellieHusi KOHKPEeTHBIX 3a/ay;
- crioco6eH I0TOHATL TEOPETUUECKYH0 MH(MOPMAI[HIO CBEZIEHUSIMHM U3 COBPEMEHHBIX HayUHbIX
WCTOYHUKOB;
- crioco6eH aHaTM3UPOBATh JIUTEPATyPHbIE HCTOYHUKH C 1[eJTb0 BBIOOpA ONTUMAIbHOTO MeTo/[a
aHa/iM3a B KOHKPeTHOM CJiyyae;
- laeT pa3BepHYThIe, NCUEPITLIBAOIIHE, TIPO(eCcCHOHATBHO TPAaMOTHBIE OTBETHI Ha BOTIPOCKI, B TOM
UHh(jie, IOTIOJIHUTETbHBIE.

TIOBBIIIIEHHBIHN 65—-84 XOPOIIO O6yuarommuiics:

- 3HAeT TeOPeTHYEeCKHe OCHOBBI (PM3MUYEeCKON XUMUH.

- B/afieeT MeToJjaMu Orpe/iesieHust (PHU3MKO-XMMHUUeCKUX TTapaMeTpOB MOJTMMEPHBIX MaTepHasioB;
- IOTyCKaeT eJIMHUYHbIe HerpyObie OMMOKHY;

- 3HaeT yCJIOBUS BbIOOpA MpoBe/ieHus (PHU3UKO-XUMHUYECKUX UCC/IeJOBaHUH;
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- yMeeT aHaJM3UPOBATh IOIYUYEHHYIO OIBITHBIM MyTeM (U3UKO-XUMHUUECKYI0 HH(pOPMaLUI0 U
BbI/|€/IITh OCHOBHbIE pe3y/IbTaThl.

- BJaJeeT CIOCOOHOCTBIO K TIOHUMAaHWIO 3aBUCUMOCTH CBOWCTB MaTepUasioB OT TIPUPO/bI
XUMHWUYECKOM CBA3M U MeXXMOJIEKY/ISIPHBIX B3aUMO/IeCTBUM.

- TIpaBU/bHO TIpUMEHsieT TeopeTHuUeckue TI0JI0OXKeHUs1 TpU pellleHWHd IpakTUUecKux 3ajad
npodeCCUOHAIBHOM HarpaB/eHHOCTH Pa3sHOIo YPOBHS C/I0’KHOCTU

- OTBET OTPa’kaeT MOJIHOe 3HaHHMe MaTepuasa, C He3HaUUTe/IbHbIMU pobesiaMu

0a30BbIi 41 - 64 yI0B/IETBOPUTE/IEHO O6yyarormuiics:

- UCITBITBIBAET 3aTPy/JHEHHS B IPUMEHEeHUY TeOpPeTHUeCKHX TI0JI0KeHUH TIPH perlieHn!
MPaKTUUeCKUX 3a/iad NMpod)ecCHOHaNBLHON HAlPaBAeHHOCTH CTaHJAPTHOTO YPOBHS CJIOKHOCTH, He
B/IazieeT HeOOXO[UMBIMH [IJisl 3TOTO HaBBIKAMH U TIPUEMAMU;

- C TPY/ZIOM OPUEHTHUPYETCsI B TEPMUHOJIOTHH, ITyTaeT ITOHSTHS,

He 3HaeT yCJIOBUM BbIOOpa rpoBeieHust (GPM3UKO-XUMHUUECKHUX UCCTIe0BaHUM;

- He yMeeT aHa/IM3UPOBaTh MOIYUYEHHYIO OIBITHBIM IMyTeM MH(OPMALIMIO U BbIIeNAThE OCHOBHBIE
pe3yJbTaThl;

- OTBET OTpa)kaeT 3HaHMs Ha 6a30BOM ypOBHe TEOPETHUECKOT'0 1 IPAKTHUECKOro MaTeprasa B
obbeMe, HeOOXOAMMOM [/1s1 TasTbHeHIIel yueObl U NpeACTosIIe paboThl 110 MPOGUII0 00YUYeHVsL..

HU3KWN 0-40 HEY/I0BJIeTBOPUTEIbHO | OOyuaroIuiics:

- IEMOHCTPUPYeT (pparMeHTapHbIe 3HaHUsI TEOPETUUECKOr0 1 TIPAKTUYeCKOro MaTepuaJl, A0MyCcKaeT
rpyObie OMMOKY MTPY ero U3/I0KeHUH Ha 3aHATHSIX U B X0/l TIPOMEXKYTOUHOW aTTeCTal|u;

- UCTIBITHIBAEeT CephEé3Hble 3aTPYy/JHEHUS B IPUMEeHeHUU TeOpeTUUeCKUX MOJI0KeHUM NP pellieHur
MPAKTUUECKUX 3a/jau ITpodeCcCOHabHOM HalpaB/IeHHOCTH CTaHZAPTHOTO YPOBHS C/IOXKHOCTH, He
B/a/leeT HeOOXOMMBIMH JIJIsl STOTO HAaBbIKAMH U TIPUEMAaMH;

- He criocobeH MpoaHaIM3UPOBaTh CBS3U U 3aKOHOMEPHOCTH, CYLIEeCTBYIOIIE MeX/y CBOMCTBAMU
aHaM3MpyeMbIX BellleCTB U MeTO/aMU UX aHa/In3a;

- BBITTOJTHSAET 3a7iaHuA 111ab10Ha, 6e3 TposiB/IeHNsT TBOPUECKOH MHUITMATHBBI

- OTBET OTpPa)KaeT OTCYTCTBHe 3HaHWI Ha 0a30BOM YPOBHE TEOPETUUYECKOTO U MPAKTUYECKOTO
Marepuasa B 00beMe, He0OX0AUMOM /ISl Ja/bHe el yueOsl.

5. OLIEHOYHBIE CPE/ICTBA JI/II TEKYIIET'O KOHTPOJISA YCIIEBAEMOCTH Y1 ITIPOMEXXYTOYHOM ATTECTAIIVIH,
BK/IFOYASA CAMOCTOATE/IBHYIO PABOTY OBYUYAROHINXCH

[Ipu mpoBefeHNM KOHTPOJISI CaMOCTOSITe/TbHOW paboThl 00YyYaroIMXCsl, TEKYIero KOHTPOJS W TIPOMEKYTOUHON aTTeCTaluH 1o yueOHOMH
gucuuriiHe KosuiouHasi XUMUS TIPOBepsieTCsl YPOBeHb CPOPMUPOBAHHOCTH Yy OOYyYarOL[MXCs KOMITeTeHLIUHA M 3arylaHUPOBAHHBIX pe3y/bTaTOB
00yuJeHwUs 10 AVCIUTUIMHE, YKa3aHHBIX B pa3zese 2 HACTOsIIel MPOrpaMMBblL.
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5.1. @opMbl TEKYLEro KOHTPOJISl YCIIeBaeMOCTH, TIPUMePbI TUITOBbIX 3a/|JaHUN:
Ne nnn PopmEI TeKyLIero IIpumMepsbI THNIOBBIX 3aJaHUN
KOHTpPOJ1s
1. Bompocs! K 1. Xumunyeckas TepMoAvHaMuKa. OCHOBHbBIe TIOHATHSI U oOmpefeneHus. TepMoguHaMHU4yecKass  CUCTeMa.
To paspeny 1: TepMoarHamuueckuii iporiecc. [TapameTpsl ¥ GYHKLIMNA COCTOSIHUS.
OcHOBBI 2. IlepBblii 3aKOH TepMOJWHAMUKU. B3arvMHble TpeBpallleHWs] SHEPrMM B M30JMPOBaHHBIX CUCTeMax. BHyTpeHHss
XUMHYeCKOU SHeprusi, paboTa, TeryioTa. PYHKIMK COCTOSHUSA. DHTA/BIKS. PacueT TeryioTsl ¥ paboThl B pa3/IMUHbIX MTPOLIeCCax.
TepMOZAUHaMUKH 3. Tepmoxumus. OcHOBHbIe NOHATHS TepMOXUMUU. CTaHAapTHOe cocTosiHWe TernsioBoil 3¢ deKkT XUMUUeCKOH peakLUH.
3akoH 'ecca v ero ciiepcTBusi. MeToib1 oripefiesieHust TeryIoBbIX 3¢ dexToB. OrnpeJesieHre TeIIOTh TUpaTalyy.
4. BropoM 3aKOH TepMOAWHaMUK{. CaMOIpOM3BO/bHEIE, He CAMONPOM3BOJIbHBIE ¥ PABHOBECHBIE MPOLIeCChl. JHTPONUS
Kak (PyHKLIMSI COCTOSIHUSL M KDUTepUld paBHOBeCHsI B M30/IMPOBAaHHbBIX cucTeMax. CBOMCTBa SHTPONMH.
5. OObeauHeHHOe BhIpaKeHHe 1 U 2-T0 3aKOHOB TEPMOJAVUHAMUKH /111 00paTHMOro U HeoOpaTUMOro TpolieccoB. Pacuer
JHTPONMMM B 00paTHMMBIX Tipoljeccax. Pacuer SHTpormd B HeoOpatmMoM mporecce. Kpucraumsanus
TepeoxJIaKJeHHOMN >KUKOCTH.
6. TepMoguHamMHuecKue IOTeHLIMA/IbI KaK KDUTepUH PaBHOBECHs B 3aKPBITBIX CUCTEMaX.
7. Xapakrepuctuueckue GyHKiun. YpaBHeHue ['nb6ca-I'enbmrosbia. Cesa3b AG u AF ¢ TerioToi mporjecca.
8. MeTtojp! pacueTa noteHyana 'nboca. Metoz abconmoTHbIX HTporMi. Popmyna TemkrHa-IT1TBapiMaHa.
2. Borpocsi k 11. 1 Xumuueckoe paBHOBecHe. 3aKOH JAeNCTBYIOIIMX MacC AJisl peakiuii, MPOTeKarllux B ra30BoOM U XUAKOH (da3ax.
T0 paszeny 2: KoHcraHThI paBHOBecHs.
TepmogyHaMuKa 12. YpaBHenue u3otepmel Bant-TI'odda. HopmanbHoe cpoficTBO XMMHUYeCKOUW PeaKLiy.
XUMHUUYECKOT0 13. OnpepeneHue HampaB/ieHUs XUMHUYeCKOW peakL[uM, TepMOAWHAMMUYECKOrO CPOZCTBAa W KOHCTaHTbl PaBHOBECHS C
paBHOBeCUsI UCII0/1b30BaHKeM ypaBHeHUs1 Bant-I'odda.
14. Cessb Mmexpy Ky u Ke., K u Ky, Kyu K, Metozpe! pacueTa KOHCTaHTbI paBHOBECHS.
15. 3aBHCHMMOCTb KOHCTaHTBI PaBHOBECHSI OT TeMIlepaTyphbl. YpaBHeHUs W30X0pbl U u300apbl BanT-I'odda. Pacuer
KOHCTaHThI paBHOBecHs1 Tipy Temriepatype T u TerioBoro 3¢ dekTa paBHOBECHOM peakI[iy.
16. IMpunnun noasuxHoro paBHOBecusi Jle IllaTtenbe-bpayHa. PacueT BbIXo/a MPOAyKTa M COCTaBa paBHOBECHOUM CMeCH.
17. YciioBYe ¥ KpUTepUU XMMUYECKOro paBHOBecHs. AHamu3 n3MeHeHuss AG B X0 XUMUUECKON peakiuu.
3. Bonpocs! K 1. CKopoCTb 3/1eMeHTapHON XUMUUeCKOW peakl[ui. 3aBUCUMOCTb KOHL[EHTPALIMU peareHTOB U MPOAYKTOB peaklUy OT
T0 pasfiesiam: BpemeHU. KnHeTHueckast Kpusasl.
KviHeTuka 1 karanms 2. dopmanbHast KMHETHKa IPOCThIX peakliyil. 3aKOH [elCTBYIOLIMX Macc.
3. OOIKi 1 YaCTHBIN MOPSIOK peakiii. OCHOBHOM MOCTy/IaT XMMUYeCKOW KHHETHKH.
4. TlopsAfoK 1 MOJIEKY/IIPHOCTh peakLuu. [IpuurHbl HeCcOBMaZleHNst MOJIEKY/IIPHOCTH U NOPSIZIKa peakLjiuu.
5. KuHeTHueckue ypaBHeHUs peakliiil pa3HbIX NIOPSIKOB U UX pellleHNsl. AHaIU3 KWHEeTUYeCKOr0 ypaBHeHHs peakliiy
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Ne nm

DopMBbI TEKyLIero
KOHTpPOJ1sA

IIpuMepbI THIOBBIX 3aJaHUI

nepBoro nopsizika. KuHeTrka 3/ieMeHTapHbIX peakiiii BTOPOTo U TPeTbero Mmopsika.

6. Cnioco0Obl omnpefiesieHUs MOPsZKa U KOHCTAHThI CKOPOCTA XMUMHUUECKOW PeaKIHH.

7. d®opmanbHasi KWUHeTHKA CI0KHBIX TOMOTeHHBIX PeaKI[vil.

8. 3aBHCHUMOCThL CKOPOCTH XUMUUECKOHN peakiiu OT TeMIiepaTyphbl. TemmeparypHbiit KoadduireHT BanTt-TI"odda.
YpaBHeHue AppeHHyca. DHePrusl akTUBALMA XUMAUYECKOW peakLiy. JKCIIepUMeHTa/lbHOe Orpe/ie/ieHUe SHEPTUH
aKTHUBALIUM U MPeA3KCIIOHEHLIMATIbHOTO MHOYKUTEISI.

9. Teopus aKTHBHBIX CTONKHOBeHWH. PH3MueCcKuii CMbIC/T SHEPTHUY aKTUBALIUU U TIPeI3KCTIOHeHIIMaTbHOTO0 MHOXKUTEJIS.
MoHoMOeKyJ/IsIpHbIe peakLvy.

10. Teopust akTHBUPOBaHHOr'0 KOMIUIeKca. [1yTe peakijuu. Bpems >KU3HU aKTUBUPOBAHHOI'O KOMILIEKCA. DHepreTuueckas
KapTa XUMUUeCKOM peakIiui.

11. LlenHbie 1 hOTOXUMHUYECKHE PeaKI|u.

12. Oco6eHHOCTH TOMOTeHHBIX PEAKLIUM B PaCTBOPAX.

13. Karanus

14. KaTtamm3. OO011ye PUHIIUIBI KaTau3a (Hen3MeHHOCTD TI0JIOXKEeHUs] paBHOBeCHs1, n30UpaTe/TlbHOCTDb AeHCTBYS).

15. OHeprus akTUBAl[MU KaTaIUTUUeCKON peakiiu. BeljecTBa AppeHuyca, UX poJjib B KaTaluse.

16. Knmaccudukarysi KaTaTUTHUECKHX TIPOLIeCCOB.

17. l'omoreHHbIH KaTanu3. MexaHU3M U KUHETHKA TOMOTeHHO-KaTa/TUTUUeCKHUX PeakI[vil.

18. ABTOKaTanM3, KUCJI0THO-OCHOBHOM KaTasu3.

19. I'eteporenHslii KaTamm3. KuHeTrKa reTeporeHHO-KaTanmuTUYeckKux peakuyii. Kunetnyeckasi u auddysuonHas obmactu
reTeporeHHoro rnpotiecca. Kaxkyiascs sHeprusi akTuBaLvu.

20. PepMeHTATHUBHBIN KaTanu3. DPGeKTUBHOCTh U CrieliuUUHOCTb (hepMeHTaTUBHOTO KaTaln3a.

Bonpocs! K
KOJJIOKBUYMY
paszeiny Ned o
paszenam 5, 6, 7:
TepmogyHaMuKa
(hazoBoro
paBHOBeCHS.
O/IHOKOMITOHEHTHbIe
CUCTEMBI.

1ITpaBuso a3 'mb6ca Ayia pa3IMUHOro UKc/Ia BHEITHUX [TapaMeTpoB U (a3 B TEpMOJUHAMHUECKOUN CUCTEME,
2. ®asoBble N1epexo/pl IIePBOro0 U BTOPOro pojia U UX NpUMepBL.

3. ®a3oBble paBHOBecUs U (pa3oBble epexo/ibl B OJHOKOMIIOHEHTHbBIX CUCTeMaXx.

4. 3aBUCUMOCTb TeMITepaTypbl (pa30BOro Iepexo/ia OT BHEIIHEro JaB/eHNsl B OJHOKOMIIOHEHTHBIX CHUCTeMax. Y paBHeHue
Knarnetipona — Knay3uyca.

5. Ilpumenenue ypaBHenus KianeiipoHa — Knaysuyca K onucaHHIo rpoliecca I71aB/jeHus TBep/bIX BellecTs.
6. [TpaBusno TpyTtoHa. ®usnueckuii cMbics K03 duiivieHTa B ypaBHeHUU TpyToHa.

7.Uro Takoe ¢a3oBasi AuarpamMma? Buel AuarpaMmM COCTOSTHUSI.

8. OcHOBHBIE MPUHLMIIBI aHa/MM3a (a30BbIX JUArPaMM.

9. [TapameTpbl TPOWMHOI TOUKH [t BOAbI. CBOMCTBA CUCTEMBI B TPOMHOMN TOUKeE.

10. Tlouemy MHUSA I71aBJ/IeHUs Ha AYarpaMMe COCTOSTHUSL BOJbl MIMeeT OTpULIaTe/IbHbIN HaK/IOH?

11.  Knaccudukarms pactBopoB. Crioco0bl BbIpayKeHHUs KOHL[EHTPAIui PAaCTBOPOB.
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Ne nm

DopMBbI TEKyLIero
KOHTpPOJ1sA

IIpuMepbI THIOBBIX 3aJaHUI

12. UpeanbHble, peasibHbIE U TIPe/Ie/IbHO pa30aBieHHbIE PACTBOPHI.

15. IleperoHka >KUJKUX jeTyunx cMeceit. [lepBbiii 1 BTOpOi 3akoHbI KoHOBasoRa.

371eKTPOJIUTBL.
17. CreneHb AUCCOIMALIMA U KOHCTaHTA JUCCOI[MAlUU. 3aKOH pa3BefieHuss OcTBasib/a.

Payns pJis1 1eTy4ux U HesleTyuux cMeceid.

OCMOTHYECKOe /laB/ieHre, ypaBHeHre BaHT-T'odda.

20.  KpuOCKONHMUEeCKH, 30Y/TMOCKOMTUUECKUH U OCMOMETPHUECKHH MeTo/bl. YpaBHeHue [TIpeaepa

13.  ¥YpaBHenus I'n66ca-/rorema u [Trorema-Mapryuca. I'padbuueckuii MeTof pacueTa MapiydaabHbIX MOJIBHBIX BEJTUUHH.
14.  Xumuueckui MoTeHLa/l KOMIIOHEHTa a pacTBope. IlepBoe ¥ BTOpoe CTaH/apTHbIe COCTOSIHUSI.

16.  DnekTposMTHYeCKast AUCCOLMALINS, COTbBATALUsL. D/IeKTPOIUTHI, KInacCU(pHUKaLus 3/1eKTponuToB. Crabble
18. VpeanbHble U peanbHbIE PACTBOPLI. AKTUBHOCTb M KO3(QQULIMEHT aKTUBHOCTH. MeTo/ibl orpefesieHrs: Ko3hdurreHTa
aKTUBHOCTHU. PacTBOPUMOCTE ra3oB B XKUIKOCTH, ypaBHeHue ['eHpu. [JaBjieHre HACBILL[EHHOTO Tlapa Hafl PaCTBOPOM, 3aKOH

19. KonnuraTruBHbIe CBOMCTBA PacCTBOPOB. [ToBbIlieHue TeMIlepaTypbl KUIIE€HWA, TIOHKeHKE TeMIIepAaTyPhbl 3dMeP3dHHs,

5.2. Kpurepum, 1IKasbl OLeHUBaHKUS TEKYIL|Er0 KOHTPOJISL yCIIeBaeMOCTH:

HaumvenoBanue
OLIeHOYHOI'0 IITkanbl oLleHMBaHUSA
cpe/jcTBa
e — Kpurtepuu onjeHuBaHHA
100-6an1bHan IIsaTubanibHas
OLIEHO™HOTO CHUCTeMa cucreMa
MepOIpPUSATHS)
3aruta [laH MO/HBIN, pa3BepPHYTHIN OTBET Ha MOCTABJIeHHBIM BOMPOC (BOMPOCk). OOyUarouuiics TBepAO0 - 3aUTeHO
1aBOpaTOPHBIX 3HaeT Marepuarsl I10 3a/laHHbIM BOIIPOCaM, PaMOTHO U I0C/Ie[,0BaTe/IbHO ero 13/laraeT, BO3MOXKHEI
pa6or. HecCyllleCTBeHHble HeTOUYHOCTH B OIIpele/IeHHsIX.
[laH Hero/THBIN OTBET, Mpe/CTaB/ISIOMI cO00 pa3po3HeHHbIe 3HaHUS TI0 TeMe BOIIPOCa C - He 3auTeHo
CYILIeCTBEHHBIMH OILIIMOKAMH B OTIpeZie/ieHUsIX. [IpUCyTCTBYIOT )parMeHTapHOCTh, HEJIOTUYHOCTD
n3noxeHusi. Peub HerpamoTHast. [JOMO/IHUTe/bHBIE U YTOUHSIIOLIME BOIIPOCHI [Ipero/jaBareris He
TIPUBOJAT K KOPPEKLMK O0TBeTa 00yuarolierocst He TOJIbKO Ha TIOCTaB/IeHHBIN BOMPOC, HO U Ha
Jpyrye BONpPOCKI TEMBI.
PacyeTsl mpoBe/ieHbI 6e3 ommb0ok. OOyJaromuyiics ToKa3asl MoJHbIA 00beM 3HaHU B OCBOEHUH 5

JomatHee 3ajaHue

TPOM/IeHHBIX TEM.
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HaumenoBanue
OLIeHOYHOI'0 IITkanbl oLeHMBaHUSA
cpeAcTBa Kputepun onieHMBaHuA
(0 R 100-6an1bHan IIaTubanibHas
OLleHOYHOr'0 CcHUCcTeMa cucreMa
MeponpUsTHA)
Homy1iieHa ofHa OIIMOKa WK JiBa-TPH HefodeTa. I1poieMOHCTPUPOBAHO UCIIO/Ib30BaHMe 4
TMPaBW/ILHBIX METO/OB TIPH PellIeHNH 3a/jau.
Hony1ieHs! 60s1ee ofHOM omMOKY UK 6osiee AByX-Tpex HeZoueToB. OOyuUaroIniics UCIOb3yeT 3
BepHbBIE METO/Ibl PellleHus], HO NPaBU/IbHbIe OTBEThI B OOJBIIIMHCTBE C/IyyaeB (B TOM YKCIIe U3-3a
apudMeTHYeCKHX OIMO0K) OTCYTCTBYIOT;
PaboTa BbIMIO/THEHA He TIOTHOCTRIO. [TomyIrieHbl TpyObie ook, OOyUaronuMcs UCTT0/Tb30BaAHEI 2
HeBepHbIe MeTO/Ibl PellleHHs], OTCYTCTBYIOT BepHbIe OTBEThI.
PaboTa He BBITIO/THEHA. 0

5.3. IIpomexyTouHas aTTecTaLus:

dopMa HPOMeKyTOUHOM

dTTeCTalluu

TumnoBbie KOHTPOJ/IbHbIE 3a/{aHUA U UHbI€ MdTEePHUAJ/IbI
AJIA IPDOBEACHUA HPOME)KyTO‘IHOﬁ aTTeCTallun:

3K3dMEH:

Komnoksuywm 1, 2, 3, 4

2.
3.
4.

2H, +CO = CH;30H,,

a) mpu P = const;  6) mpu V= const,

ecm AHco = - 110,5 K[k/MOsb AH crzonx = -238,57 KIK/MOJIb
5.

6.
7.

. Pazden: «Xumuueckas mepmMoouHamuKa»
1.

[Haiite onipesiesieHre TIOHATHUSIM: TepMOAMHAMHUUeCKast CUCTeMa, TepMOAWMHAMUUYeCKUI TIPOoLiece, napameTpsl U (yHKLAN
COCTOSIHUSL.

AHanmTHUecKoe BbIpaKeHHe [1epBOro 3aKoHa TepMOJMHaMUKH U ero aHanu3s npu P=const. UTo Takoe 3HTaNbNNA?
ITepBoe cnezicTBHe U3 3aKoHa 'ecca. UTo Takoe TerioTa 06pa3oBaHus BeljecTBa?

Berunciure TernnoBoi s¢dekt peakiuu (T=298K):

OHTponus Kak (PyHKIIMs COCTOSIHUS M KpUTEepUl paBHOBeCHsI B M30/IMPOBaHHBIX cucreMax. CBoiicTBa sHTponuu. Pacuer
SHTPONHU B HeobpaTUMOM Mporjecce.

TepmogrHaMHuuecKue NOTeHLMANbl KAK KpUTEPUH PaBHOBECHSI B 3aKPBITHIX CUCTEMax.

Onpepienure, Kakasi U3 (PyHKLUNA COCTOSIHUS SIB/ISIeTCS] KpUTepUeM BO3MOXKHOCTH TPOTeKaHHs CaMOIPOU3BOJIbHOIO Tpoliecca
npu T=const 1 P=const B U30/1MPOBaHHOM 1 3aKPHLITOI CUCTEME:

1. Oneprust ['u66ca G; 2. Dueprusi ['enbmrosbia F; 3.3HTponus S.
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2. Pazoden: «Xumuueckoe pagHogecue»

1.  Yro Takoe COCTOSIHME AWHAMUYECKOTO XUMHUYECKOTO PaBHOBECHS?

2. B uem pasmuuuve KoHCTaHT paBHOBecHs K. 1 K, ¥ KakuM ypaBHeHHEM OHU CBsi3aHbI MKy CO00i?

3. Uro xapakTepu3yeT Be/iMurHa 1 3HaK AG’ B ypaBHeHHUM M30TEPMbI XUMHUUECKOM PeakIiK MPU CTaHAAPTHBIX YCIOBHSX?
4.  Ta3oo06pa3Hble BellleCcTBa pearrpyroT 0 3a/[aHHOMY YPaBHEHHIO peakijiy ¢ 06pa3oBaHieM ra3000pa3HOro MpoAyKTa.

Bripa3ute koHcTaHThI paBHOBecHs K. 1 K, uepe3 paBHOBeCHOe KOJTMUeCTBO MPOAYKTa (X), eC/I UCXOZHbIe Bell[eCTBa B3SIThl B
CTeXMOMETPUUYECKOM COOTHOILIEHUU TIPY CTaHJaPTHBIX yCIOBUSIX.

5. C,H, + Hy = CyH;g

6. Kak noBnusieT Ha KOHCTaHTY paBHOBecusi K, 3K30TepMHUyecKoi peakliiH MOBbIlLIeHHe TeMrepaTyphl? [1o KakoMy ypaBHEHHIO
3TO MO>KHO OL|€HUTb?

7. [MTpuHmn noaBwkHOTO paBHoBecwust Jle I1laTesibe Ha IpUMepe peakiyy, TIPOTeKarollel 6e3 M3MeHeHHs! KOJMYeCTBa BellecTBa
B ra3oBoii dase.

8. Onpepienire, Kak Oy/leT MEHSITHCSI PABHOBECHBIH BBIXO/| IIPOJYKTOB PeaKLMH IPU TIOBBILIIEHNH [JaBIeHus (HaIlUIInTe
BbIpa>KeHHe ZJIs1 KOHCTaHThI paBHOBecust K,):

9. Nz +3H, = 2NH;

3. Pazoden: «KuHemuka u kamaau3s»

Uto usyuaeT XuMUuecKasi KUHemuKa. V13 Kakux OCHOBHBIX pa3/|e/ioB OHa COCTOUT?

BriBeiiTe KUHemu4ecKoe ypaBHeHuUe [ peaKluU Hy/1€6020 Tiopsifika. [IpejcTaBbTe ero rpaduyuecku.

B ueMm 3ak/mouaeTcst MeTO/| NOOCIMAHOBKU 115 OTIpe/ie/IeHUs TIOPSiIKa XUMUUeCKOM PeakI[uu?

[To 3HaueHUsIM KOHCTAaHT CKOPOCTeli TNpH /IByX TemIlepaTypax orpeZiesure sHepeuto akmueayuu peakimu: T=574,5K; k; =

0,0856 a/moab-mun.; T,=479,2K; k, = 0,00036 1/M0Ab*MUH.

Kak Bnusier memnepamypa Ha CKOPOCTb XMMUUeCKoU peakiyu? [1o KakoMy ypaBHEHHIO 3TO MOYKHO OL|eHUTh?

MexaHu3M (hepMeHTaTUBHOTO KaTair3a. VIOHBI, KAKUX METasIOB MOTYT, BXOJIUT B COCTaB MeTasiIohepMeHTORB?

7. OripefieuTe K@AHMOBbIL 8bIX00 PA3/IOKEHUS YypAHU/A0KCAAama Tpy JyiuHe BOJHBI 365,5 HM, eC/ii YKC/I0 Pa3ioKUBIIMXCS
MosieKy1 — 6,18-10", a uncio noroIeHHeIX GoToHOB -10,58:10",

Rwbhpe

o u

4. Paszden: «Tepmodunamuka ¢azoeozo paeHogecusi. OOHOKOMNOHeHMHble cucmembl. /IeyXKOMNOHeHMHbIe CUCMeMbl.

Pacmeopbi»
1. B ueM 3axsrouaeTcst pasiMunie Mex/y 20M02eHHbIMU U 2e1mepo2eHHbIMU MepMoOUHaMu4eckumu cucreMamu? IIpusectu
MIpUMepBl.
2. Uro Takoe pacmeopbl? UTO Ha3bIBalOT pacmeopumesiem? Byl pacTBOPOB.

3. Kakue yC/10BUsA HeOGXO,Z[I/IMbI AJ1d ABJIEHUA OCMOCd, UTO TdKOe OCMOTHYeCKOe dae/eHue?
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v

Omnpegenute mo/sipHyto KoHTleHTparuio (Cg) 1 MossipHyto 0010 (xg) CBrsCHO B H,0, ecnu MaccoBas ZIofisi 3TOTO BelljecTBa

®0=63% , n10THOCTL pactBopa p=1,7252/cm®. (Maccy pacTBopa NpUHATEL pasHoi 1000 2).
Kakue cBo#cTBa pacTBOPOB Ha3bIBAIOT KO/IU2amMueHbIMU? TIpuBeuTe TIpUMephI.

Kakue Memoabl, OCHOBAHHBIE HAa CBOMCTBAX HieaJibHbIX PACTBOPOB, IIPUMEHSIOT [JI8 OIIpEeAe/IeHUA MO]'IeKyanHOfI MaCChbI

BelllecTB?

[To maHHBIM, MPHBE/IEHHBIM B 1.4, pacCuUTaliTe ocMomu4yeckoe 0ae/1eHue pacTBOPEHHOI'0 Bell[eCTBa IIPU CMAHOApMHbIX

ycioBusx (pasmMepHOCTh (Cp) TIpU pacyeTe - Mosab/m>)

5.4. Kpurepuw, Kasbl OL[eHUBaHUS POMEXXYTOUHON aTTeCTal[uy yueOHOW AUCLIUTIIMHBIL:

dopmMa NPOMeKyTOUHOU

ITkanbI OL{feHUBAHUA

arTecTanun
HaumeHoBaHue Kputepum orjeHUBaHuA 100-
IaruéamibH
OLIEHOYHOTI'0 CPeACTBa fa/IbHas
cncTema as cucremMa
JK3aMeH B TTMCbMEeHHOU O6yuaromuiics: 5
¢dhopme ¢ yCTHBIM - JIeMOHCTPHUPYeT 3HaHUSI, OTJIMUAIOIIHeCs TJTyOMHOM 1 COlep)KaTeTbHOCTRIO, /JaeT TIOTHbINA
cobecejoBaHHEM TIO VCUepIIbIBAIOIINI OTBET, KaK Ha OCHOBHBIE BOTIPOCHI OU/IeTa, TaK ¥ Ha JOTIO/THUTE/TBHBIE;
Ouneram - CBOOOZIHO B/Ia/leeT HAYYHLIMU MMOHSTHUSIMH, Be/IET TUAJIOT U BCTYTIAeT B HAYYHYIO
[IUCKYCCHIO;
- crocobeH K UHTerpaLiuy 3HaHWi 110 OTpe/ie/ieHHOW TeMe, K aHa/Tn3y TT0/I0KeHUH
CYIL[eCTBYIOIIMX TeOPHH, HalpaBJIeH i TI0 BOTIPOCY OusieTa;
- JIOTHYHO U /I0Ka3aTelbHO PACKphIBaeT npobieMy, Tpe/iIoXKeHHYI0 B OueTe;
- cBOOOZHO BHITIOJIHSIET TIPAKTHUECKHe 3a/IaHus TIOBBIIIIEHHON C/IOXKHOCTH,
Tipe/lyCMOTpPeHHbIe TTPOrPaMMO, IEMOHCTPUPYET CUCTEMHYIO paboTy C OCHOBHOM U
[IOTIOJTHUTE/IbHOW JINTepaTypou.
OTBeT He COAEPXKUT (PaKTUUECKUX OIIMOOK U XapaKTepu3yeTcs riyOuHOH, TOTHOTOH,
YBEPEHHOCTBIO CYXK/eHUM, WTFOCTPUPYETCs IPUMePaMH, B TOM YHC/ie U3 COOCTBEHHOM MPAaKTHKH.
O6yuaroruics: 4

TI0Ka3bIBaeT 0CTAaTOYHOe 3HaHUe yueOHOro MaTepHara, HO J0MyCKaeT HeCylieCTBeHHbIe
(axTryeckue omrOKH, KOTOpble CrIOCOOeH UCTPaBUTh CaMOCTOSITeIbHO, O1arosaps
HaBOJIIleMY BOIIPOCY;

HeJJ0CTaTOYHO PacKphiTa pobsieMa 1o 0JHOMY 13 BOIIPOCOB OWIeTa;

HeJJ0CTaTOYHO JIOTMYHO [TOCTPOEHO H3/I0’KeHHe BOTIPOCa;

YCITELITHO BBITIOJHSIET MIPelyCMOTPEHHbBIE B TIPOrpaMMe MpaKTUYeCKHe 3aflaHus cpeiHel
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dopmMa NPOMeKyTOUHOU
arTecTanun

HaumMmeHoBaHue
OL[€HOUYHOI'0 Cpe/iCTBa

Kputepum orjeHUBaHusA

IIIkanbl oLjeHUBAHUA

100-
Oa/IbHasA
cucreMa

IIaTudanibH
asl cucremMa

CJIOKHOCTH, aKTUBHO PaboTaeT ¢ OCHOBHOM JIUTEPATYPOH,

- JIeMOHCTDHPYET, B L[eJIOM, CUCTeMHBIY TIOAXO/, K PelleHHI0 TIPaKTUUeCcKHX 3a/ad, K
CaMOCTOSITe/TLHOMY TTOTTOJTHEHUIO U OOHOBJIEHUIO 3HAHUH B X0/ JabHekIed yueOHoi
paboThI ¥ MpodhecCHoHaNTLHOMN eATeTEHOCTH.

B oTBeTe packpeITO, B OCHOBHOM, COJiep>KaHue OusieTa, UMEIOTCs HETOUHOCTH TIPH OTBeTe Ha
JIOTIOJTHUTEJIbHBIE BOTIPOCHI.

OO6yyarormuics:

- II0KasbIBaeT 3HaHUs (PparMeHTapHOr0 XapaKTepa, KOTOpble OT/INYa0TCS
MOBEPXHOCTHOCTBIO M MAjiol COJIepKaTeIbHOCTBIO, AOTyCKaeT (hakTUueckue Tpyobie
OLLIOKY;

- He MOXeT 060CHOBaTb 3aKOHOMEPHOCTH Y TPUHLIUIIBL, 00BICHUTH (DaKThI, HapyILIeHa
JIOTMKA U3/10)KeHUs], OTCYTCTBYET OCMBIC/IEHHOCTb I1Pe/CTaB/IsieMOr0 MaTeprana;

- CIIpaBJIsIeTCS C BBINOJHEHVEeM MpakKTUUYeCKUX 3alaHui, MpelyCMOTPEeHHBIX IPOrpaMMO,
3HAaKOM C OCHOBHOU JIMTEPaTypOl, peKOMEH/JOBaHHOU MMPOrpaMMOM, JOMyCKaeT
TIOTPELITHOCTH U OLIMOKH NPY TeOPeTUUYeCKUX OTBeTaxX U B XOJe MPaKTHUeCcKoil paboThl.

CogepykaHue 6uneTa pacKpbITo c/1ab0, IMEIOTCS HETOYHOCTH TIPU OTBETe Ha OCHOBHBIE U
JIOTIOJTHUTEJTbHBIe BOTIPOCKHI OvieTa. HeyBepeHHO, C OO/IBIINMY 3aTPy/fHEHUSIMHU peliaeT
NIpaKTUUeCcKue 3a/jauu WK He CIIpaB/sieTcsi C HUIMK CaMOCTOSITEeIBHO.

OG6yuyaroiuiicsi, 00Hapy>KMBaeT CyljecTBeHHbIe IPoOesibl B 3HAHUSIX OCHOBHOI'O Y4eOHOro
MaTepuara, 0MycKaeT MPUHLIMITHA/BHLIE OLIMOKY B BBHITIOJTHEHUU TIPeAYyCMOTPEHHBIX MPOrPaMMOi
MPaKTUUECKUX 3a/JaHUM.

Ha 6osibI11yto UacTh [JOTOTHUTEbHBIX BOIIPOCOB TI0 CO/lep>KaHUI0 SK3aMeHa 3aTpyAHSIeTCs [aTh
OTBEeT WM He J]aeT BePHBIX OTBETOB.

5.5. KypcoBas paboTa: He TIpeJlyCMOTpeHa

5.6. Kpwutepuu, 1IKasbl OljeHHBaHUS KypCOBOI paboThI/KypCOBOTO TIPOEKTa - He TIpeAyCMOTpeHa
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5.7. CucTema OL|eHMBaHHUs pe3y/bTaTOB TeKYIero KOHTPOJIsi ¥ IPOMeXXYTOUHOM
aTTeCTalyH.

OtleHKa 10 AUCLUIUIMHE BBICTAB/IsIeTCsI 00yUaroIieMycst C y4éTOM pe3y/IbTaToOB TeKyllel 1
IIPOMEe)KYTOUYHOM aTTeCcTaljuH.

dopma KOHTPOJIS 100- [aTubanmpHast
OasbHast cucTeMa cucrema
TeKy11i1 KOHTPOJb:
-3anura 1ab0paTopHBIX paboT 3auTeHO/He 3a4TeHO
- lomalliHue 3a/jaHrs B BUJle PaCYETHBIX 2-5
pabor
[MpomMexyTouHasi aTTecTalus OTJIMYHO

(9K3ameH) XOpOIII0
YI0BIIeTBOPUTENIBHO
HEY/IOBJIETBOPUTE/ILHO

6. OBPA3OBATE/IbHBIE TEXHOJ/IOIT'A

Peanu3aiiysi MporpamMMbl TpelyCMaTpPUBAeT KCIOJIb30BaHHWe B Tporjecce 00ydeHwst
CieAyoIuX 06pa3oBaTebHbIX TeXHOJIOTHIA:
- NpOOIEMHBIX JIEKLAA;
- MOKCK U 06paboTKa MH(OPMALHH C UCTIOb30BaHUEM CeTU VIHTepHeT;
- oOyueHHe B COTPyAHUUECTBe (KOMaH/iHasl, TPyIiroBasi paboTa);

7. TIPAKTNYECKAS ITIOJAI'OTOBKA

[TpakTHyeckasi MOATOTOBKA B paMKaX y4yeOHOW AUCLMIUIMHBI KosutougHast XUMUS
peanu3yeTcss B JIEKUUSIX W TIPU TIPOBeJIeHUMM J1abOpaTOpPHBIX paboT, mpeayCcMaTpUBarOLLIAX
yuyacTHe 00ydJaromuXxcsi B BBITIOJITHEHUH OT/Ie/IbHBIX 3JIEMEHTOB PabOT, CBSI3aHHBIX C OymyIiei
rpogeCcCHOHaBLHOM [eATeTbHOCThIO.

8. OPTAHM3AIIVIAA OBPA3OBATEJ/IBHOI'O ITPOIIECCA JJI JIAL] C
OI'PAHMYEHHBIMUA BO3MOXXHOCTAMM 310POBbSA

[Tpyu oOyuyeHHU JIUI] C OTPaHUUEHHBLIMM BO3MOXXHOCTSIMM 3/I0POBbSI M WHBA/IWZIOB
WCTIOJTB3YIOTCSI TIOJXO/bI, CITOCOOCTBYIOIIME CO3/aHUI0 Oe30apbepHOM 00pa3oBaTe/bHOM Cpejbl:
TeXHO/IOTHH AuddepeHIMaM U UHAUBUIYATbHOTO 00yueHUs, PUMEeHEeHHEe COOTBETCTBYIOLUX
METOJUK M0 paboTe C WHBaJWAAMH, WCIOIb30BaHWE CPEJCTB AUCTAHI[MOHHOTO OOIIeHMs,
TIPOBE/IEHUE JIOTIONTHUTE/ILHBIX WH/UBUAYaA/TbHBIX KOHCY/IbTAlUNA M0 W3y4YaeMbIM TE€OPETUUECKUM
BOTMPOCAM M TIPAKTUYECKUM 3aHATUSM, OKa3aHWe TIOMOIIM TPU TMOATOTOBKE K TPOMEXYTOUHOH
aTTeCTallyH.

ITpu HeoOXoAMMOCTH pabouast MporpaMma AUCLATIIMHBI MOXKeT OBITh a/lariTHPOBaHa
anisi obecrieueHrst 0Opa30BaTeNbHOrO TIpoIecca JIMIlAM C OrpPaHWMUYeHHBIMH BO3MO>KHOCTSIMH
3[I0POBbS, B TOM UKCJIe /IS IMCTAHIMOHHOTO 00yueHusl.

YueOHble U KOHTPOJIbHO-U3MEPUTE/IbHbIE MaTepHasbl TIPeZACTaBISIOTCS B (opMax,
JOCTYTHBIX /I U3YUYEeHUs] CTYAEeHTaMH C 0COObIMU 00pa30oBaTe/IbHBIMU MOTPEOHOCTSIMH C YUETOM
HO30/I0TMUYECKUX TPYII UHBA/TH/OB:

J171s1 TIO;TOTOBKY K OTBETY Ha MPAKTUUECKOM 3aHSTHH, CTY/IEHTaM C OrPaHUUeHHbIMU
BO3MOYKHOCTSIMH 3/I0POBbsSI Cpe/IHee BPEMSsI YBEJTUUMBAETCS 110 CPAaBHEHUIO CO CPETHUM BpeMeHeM
TIOZITOTOBKKM OOBIYHOTO CTY/IEHTA.

[l CTyZIeHTOB C WHBA/JMAHOCTBIO WM C OrPAHUYEHHBIMH BO3MOXXHOCTSIMU
3/I0POBbsS JOpPMa MPOBEZIEHUS TEKYILEH U MMPOMEXXYTOUHOW aTTeCTAI[UM YCTaHABIMBAETCS C yUETOM
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VH/IUBHU/yaTbHBIX NCUX0(H3MUecKuX ocobeHHOCTel (YCTHO, MUCbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMIIbIOTEpe, B (DOpMe TeCTUPOBAHMS U T.I1.).

[Tpome)xyTouHasi arrectalusi MO AWCLMIVIMHE MOXKET MPOBOAUTHCSI B HECKOJIBKO
3TarnoB B (hopme pyOe)KHOTO KOHTPOJIS 10 3aBepILEeHUI0 W3YyUeHUsl OTJebHBIX TeM JAMCLIUIIMHBL
[Tpy HEOOXOAMMOCTH CTY/IeHTY TIPe/IOCTaB/ISeTCsl JOTIOJHUTE/TbHOE BPeMs /IJIsi TIOATOTOBKU OTBeTa
Ha 3ayeTe WU/IM SK3aMeHe.

Ins  ocyllecTBleHUs TMpoLiefyp TeKylero KOHTPOJS — YCIeBaeMOCTH U
TIPOMEKYTOUHOM aTTecTalii 00yuaroIuxcsi CO3/jatoTCsl, MPU He0OX0JUMOCTH, POH/bI OLIeHOUHBIX
Cpe/CTB, a/laTUPOBaHHbIe JJ1s1 JIL] C OrPAaHUYEHHBIMHA BO3MOKHOCTSIMU 3710POBBSI M [I03BOJISIOLLME
OLIeHUTh JOCTV)KEHHWe WMH 3allITaHUPOBAaHHBIX B OCHOBHOW 00pa3oBaTesibHOW IpPOTrpaMMe
pe3ynbTaToB 00yueHHsI W ypoBeHb C(HOPMHUPOBAHHOCTM BCeX KOMIIETEHL[MM, 3asiB/IeHHBIX B
obpa3oBaTesibHOM MporpaMme.

9. MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHUE JUCIUILI/IMHBI

XapakTepucTrKa MaTepUasbHO-TeXHUYEeCKOro obecrieyeHusi  JMCLIMTUIMHBI
OdopmreHre TeXHUUECKOW JOKYMEHTAllUd B COOTBeTCTBUU C AeicTBytommmMu ['OCTamu COCTaB/ISIeTCa B
cootBeTcTBUM ¢ TpeboBanussmMu PI'OC BO.

MarepuanbHO-TeXHUUECKOe  obecrieueHre  JUCHUIUIMHBI TIpUu  00ydeHMH C
WCTIO/Ib30BaHNEeM TPAJULIMOHHBIX TEXHOJIOTUM 00yueHUs.

HaumeHoBaHMe yueOHBIX ayJUTOPHIA,
JiabopaTopHuii, MacTePCKHUX, OO/ THOTEK,
CIIOPT3a/I0B, IOMEIeHHH /I/IA XpaHeHHA U
MPO(HUIAKTHYECKOTO 00C/Ty)KUBaHHA
yueOHOro 000py/I0BaHHA H T.II.

OCHAIIEHHOCTH Y4e0HbIX ayAUTOPHIA, Ta00paTOpHii, MaCTEPCKHUX,
0MO0/IHOTEK, CIIOPTUBHBIX 3a/10B, IOMEILeHHH /1A XpaHeH!s U’
npoQUIAKTHYECKOr0 00C/Ty)KHBAHUSA YUeOHOro 000py/j0BaHHUsA U
T.IL

119071, r. MockBa, yi1. Manas Kanyxckas, gom 1, aya. 2407, 2323

yueOHbIe ayAUTOPUH /IJIsl TIPOBEIEHHUSI KOMILJIEKT yuebHoW Mebeny,
3aHSITUMN JIEKLIUOHHOTO ¥ CEMUHApPCKOT0 TeXHUYeCKHe Cpe/ICTBa 00yUeHus], CITy Kallye Jjist
THUTA, TPYTITIOBBIX Y UHUBH/YaTbHBIX Tripe/icTaB/eHus yueOHOM nH(popMary O0bIION ayAUTOPHH:
KOHCY/IbTALIMH, TEKYIIIEro KOHTPOJIS U - HOYTOYyK;
MIPOMEKYTOYHOM aTTecTalyy TUa - TIPOEKTOp
- 9KpaH
ayJJUTOPHUH [/l TIPOBE/IeHNST Kowmrinekt abopatopHoii MebenH, 0cKa MeIoBas;
71ab0paTOPHBIX 3aHSITUN TPYTITIOBLIX U obopyzoBaHue:
WH/IUBUIYa/TbHBIX KOHCYJTbTAL[UM pH-MeTpBI-MUITUBOILTMETPHI

pH-673 u pH-673M, pH-meTp «Okcnepr-001»,

riosissporpad ITJIC-1,

BOJIbTAMITEPOMETPUUECKHH aHa/M3aTop «DKoTecT-BAx,
cnekrpodoromerpsl FOHUKO, doTomerpuueckuii TuTpaTop,
cnekrporpag MCII-30, Specord UV VIS, Specord IR-75,
aTOMHO-abcopO1oHHbIe criekTpoMeTpbl AAS-1 1 AAS-30,
xpomatorpad CHROM-4.

CriektpodoTtomeTp aByxinyueBoit Ch-26;
®dotosnekTpokanopumeTp KOK-2;

[Tpubop AJ1st onpe/iesieHuUst TOBEPXHOCTHOTO HATSKEHHUS Ha
rpaHuLie paszena as: >KUAKOCTb — ras.

Hedenomerp HOM

TopcroHHBIE BeCh

Muxkpockon

Typbuaumertp

MarHuTHble MellajKy;

BOZIHEBIE OaHu

TEepPMOMETPbI, CEKYH/IOMEDBI.

XUMHYecKasi I0CyAa,
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HaumeHoBaHMe yueOHBIX Ay JUTOPHIA,
JiabopaTopuii, MacTePCKHUX, OM0/THOTEK,
CIOPT3a/I0B, IOMEILeHHH /IS XPaHeHHs H
NpodMIaKTHYECKOTO0 00C/Ty)KHBaHUSA
yueOHOro 000py/I0BaHHA H T.II.

OCHaIeHHOCTh Y4e0HbIX ayJUTOPHIi, 1a00paTopHii, MaCcTepCKHUX,
0H0/IMOTEK, CIIOPTUBHBIX 3aJI0B, IOMEIIeHHH /ISl XPaHEeHHUs H
npoMIaKTHYECKOro 00C/Iy)KMBaHHsA Y4eOHOro 000pyA0BaHHA H
T.I0.

pa3/inyHbIe XUMHUUYE€CKHE DEaKTHUBEI.

ITomMelnieHHsA /sl CAMOCTOSITE/TbHOM OCHAIIEHHOCTH TOMeIIeHHH /I/Isi CAMOCTOATEe/ILHOM PaboThI
padoThI 00yUAKIIUXCS 00yyarommxca
YMTa/IbLHEIN 3371 OMOIMOTeKH: - KOMIIbIOTepHasl TeXHUKa;

- NOAK/IHYEeHHE K CeTHU «I/IHTepHeT»

MarepuanbHO-TeXHHUECKOe obecrieueHre yueOHOW AMCIMIUIMHBI TIPU 00yueHUr C
MICTI0/Ib30BaHUEM 3J/IEKTPOHHOTO 00yueHHsl ¥ UCTaHLMOHHBIX 00pa3oBaTe/IbHbIX TEXHOIOTUH.

Heo0xopuMoe 060opygoBaHHe ITapamerpsbl TexHUUECKHE TPeOoBaHUS
IMepcoHaneHBIN KoMIBIOTED/ | BeG-0pay3ep Bepcust mporpamMmHOro obecriedeHus He HIKe:
HOYTOYK/TI/IQHIIIeT, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, Anpekc. bpaysep 19.3
MUKPO(OH, OrnepanuoHHas cucTeMa Bepcust mporpaMMHOTo obecrieueHus: He HIKE:
JUHAMUKU, Windows 7, macOS 10.12 «Sierra», Linux
Joctyn B ceTh VIHTepHeT Beb-kamepa 640x480, 15 kagpoB/c

MukpodoH JIF0O0M

ITnHamMuKY (KOJIOHKU WK | TF00ObIe

HayIITHUKN)

CeTb (MHTEpHET) [TocTosiHHAs cKOpOCTh He MeHee 192 kbut/c

TexHonornueckoe obecrieueHre peasd3al[id TIPOTPAMMbBI/MO/IYJIS  OCYILECTBISIETCST  C
WCIIO/Tb30BaHMEM  37IEMEHTOB  3JIeKTPOHHOM  MH(OPMAaLMOHHO-00pa30BaTe/lbHOM  Cpefbl
YHUBEpPCUTETA.
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10. YYEBHO-METOJUYECKOE U THO®OPMAIIMOHHOE OBECITEYEHUE YUEBHOM JUCITUTI/IVHBI
Bup, Appec caiita 9bC KommuecTBO
H3aHUA W/IY 37IeKTPOHHOTI0 pecypca | 3K3eMIUIAPOB B
Ne Topx
ABTOp(BI) HanmeHoBaHue u3fanus | (y4eOHMK, N3paTensCcTBo (3amo/HsieTcs A oubmoTeke
n/n U3laHusA .
YII, MII n M3/JaHUH B 3JIEKTPOHHOM YuuBepcurera
Ap.) BH/e)
10.1 OcHoBHas 1UTEpPaTypa, B TOM YHC/IE 3/IEKTPOHHbIE U3JaHHUs
OcHoBBI (hr3rYecKoit YueOHHUK https://vk.com/
1| B.B. Epemun xumun. Teopusi U 3aj1aumn M. Jk3aven 2005 wall-70921366 37469
A.T".Ctpombepr, https://spblib.ru/catalog/-/
2 | J.IT1.CeHnueHKo. ®du3nueckasi XUMUS ¥uebuuK M"m ]?(I:)chjglaﬂ 2003 books/4206167-fiziceskaa- 150
himia
PykoBozcTBO 110 . 5)
9 M., Briciias http://www.read.in.ua/
3 lNonukos I'.A. (r3nUecKon XuMuu YueOHUK Ko 1988 book115966
https://www.studmed.ru/ 1
Ilox pen. PaBpens .
Kpatkuii CTPaBOYHUK ravdel-aa-ponomareva-am-
AM,, CrnipaBouHU . .
4 . (bU3MKO-XUMHUECKUX J1., Xumusi 1983 red-kratkiy-spravochnik-
ITonomapeBou K .. o .
AM BeJINUWH fiziko-himicheskih-
o velichin_122176a2c34.html
5 | KunbgeeBa H.P., MeTtoauueckre yKasaHUs MY M., PUO MI'TY 2011 5
Myxuna E.JL., K BbITIOJIHEHUIO https://infopedia.su/
[TepmunoB I1.A. | 1abopaTopHBIX paboT 10 11x2c17.html-
Kypcy “dusuueckas
xumus,’a. 1, 2
I'pupyna H.H. du3nueckas XUMUSL. MY M.: PT'Y um. A.H. 2020.
JlabopaTopHbIit Koceiruna
MPaKTUKYM
6 | 3ommHa JI.A, [TpakTHUKyM o MYy M.: AL 2007, - 5



https://spblib.ru/catalog/-/books/4206167-fiziceskaa-himia
https://spblib.ru/catalog/-/books/4206167-fiziceskaa-himia
https://spblib.ru/catalog/-/books/4206167-fiziceskaa-himia
https://infopedia.su/11x2c17.html
https://infopedia.su/11x2c17.html
https://www.studmed.ru/ravdel-aa-ponomareva-am-red-kratkiy-spravochnik-fiziko-himicheskih-velichin_122176a2c34.html
https://www.studmed.ru/ravdel-aa-ponomareva-am-red-kratkiy-spravochnik-fiziko-himicheskih-velichin_122176a2c34.html
https://www.studmed.ru/ravdel-aa-ponomareva-am-red-kratkiy-spravochnik-fiziko-himicheskih-velichin_122176a2c34.html
http://www.read.in.ua/book115966
http://www.read.in.ua/book115966
../../../../../../E:/%D0%94%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5/2018.%20%D0%A0%D0%9F,%20%D0%A4%D0%9E%D0%A1,%20%D0%90%D0%BD%D0%BD%D0%BE%D1%82.%20%2020.03.01%20%20%D0%A3%D0%BF%D0%B0%D0%BA%D0%BE%D0%B2.%20%D0%BF%D1%80%D0%BE-%D0%B2%D0%BE/%D0%A0%D0%9F%202018%20%D0%A4%D0%B8%D0%B7%D0%B8%D1%87.%20%20%D1%85%D0%B8%D0%BC.%20%D0%A3%D0%BF%D0%B0%D0%BA%D0%BE%D0%B2.%20%D0%BF%D1%80%D0%BE-%D0%B2%D0%BE.doc
../../../../../../E:/%D0%94%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5/2018.%20%D0%A0%D0%9F,%20%D0%A4%D0%9E%D0%A1,%20%D0%90%D0%BD%D0%BD%D0%BE%D1%82.%20%2020.03.01%20%20%D0%A3%D0%BF%D0%B0%D0%BA%D0%BE%D0%B2.%20%D0%BF%D1%80%D0%BE-%D0%B2%D0%BE/%D0%A0%D0%9F%202018%20%D0%A4%D0%B8%D0%B7%D0%B8%D1%87.%20%20%D1%85%D0%B8%D0%BC.%20%D0%A3%D0%BF%D0%B0%D0%BA%D0%BE%D0%B2.%20%D0%BF%D1%80%D0%BE-%D0%B2%D0%BE.doc
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JI.M.ITonyxuHa, (bur3nueckoi u MI'YAT,
B./.PakuTSIHCKUM | KOJJIOUJHOM XUMUH.
(Xumusi-3)
7 | H. C. KyzpsioBaa, | du3snueckass XUMUsI YuebHuK | V3marenbCTBO: 2012 . https://biblio-online.ru/ -
JI.T'. Bonpapesa Cepus: bakanasp. FOparit-N3par book/fizicheskaya-
bazoBblii Kypc himiya-360655
10.2 lonoHMTe/IbHAA IUTEpPaTypa, B TOM YHC/Ie 3JIeKTPOHHbIE U3iaHNs
Bonkos, B.A. TeopeTuueckue 0OCHOBbI Yuebnoe | CII6. : JIlaHb 2015 http://e.lanbook.com/ 20
1 OXpaHbl OKpY>Karolen rocobue books/element.php?
cpejibl pll_id=61358
Jlekuuu 1o Kypcy YuebHoe | PT'Y: 2004 http:// -
2 | C. . JleueHKOB «Dusmnyeckas u nocobue | PoctoB-Ha-ZloHy. www.physchem.chimfak.rsu
KOJJIOUJ{HAsA XUMMUSI .ru/Source/PCC/
A.A. Tlomoga, dusnyeckasi XuMust Yuebnoe | CII6.:JIaHb 2015 http://e.lanbook.com/ -
3 [DniekTpoHHbIM pecypc] nocobue books/element.php?
pll_id=63591
KitoueBbie BOIIpOCHI YuebHoe | UTXTY 2007 http://e.lanbook.com/ -
4 | B.B. byznaHos Kypca (pu3nuecKor XMMUu rocobue books/element.php?
pll_id=4493-
Xumuueckass KWUHeTHKa CII6.: JIaHs, 2014 books/element.php? -
5 | B.B. byaanos [DnekTpoHHBI pecypc] pll id=42196
Bynanos
XuMHUueckasi KHHeTUKa 1 YuebHoe | M.: MI'TY wum. 2012 http://e.lanbook.com/ -
KaTau3: MeTo/,. yKa3aHUs nocobue | H.D. Baymana books/element.php?
6 K BBITIOJTHEHUIO pl1_id=58566

nabopaTopHBIX paboT
[DniekTpoHHbI pecypc]



http://e.lanbook.com/books/element.php?pl1_id=58566
http://e.lanbook.com/books/element.php?pl1_id=58566
http://e.lanbook.com/books/element.php?pl1_id=58566
http://e.lanbook.com/books/element.php?pl1_id=63591
http://e.lanbook.com/books/element.php?pl1_id=63591
http://e.lanbook.com/books/element.php?pl1_id=63591
http://e.lanbook.com/books/element.php?pl1_id=4493-
http://e.lanbook.com/books/element.php?pl1_id=4493-
http://e.lanbook.com/books/element.php?pl1_id=4493-
http://www.physchem.chimfak.rsu.ru/Source/PCC/
http://www.physchem.chimfak.rsu.ru/Source/PCC/
http://www.physchem.chimfak.rsu.ru/Source/PCC/
http://e.lanbook.com/books/element.php?pl1_id=61358
http://e.lanbook.com/books/element.php?pl1_id=61358
http://e.lanbook.com/books/element.php?pl1_id=61358
https://biblio-online.ru/book/fizicheskaya-himiya-360655
https://biblio-online.ru/book/fizicheskaya-himiya-360655
https://biblio-online.ru/book/fizicheskaya-himiya-360655
http://e.lanbook.com/books/element.php?pl1_id=42196
http://e.lanbook.com/books/element.php?pl1_id=42196

11.
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NMH®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

11.1. Pecypchl 371eKTPOHHOM O610/MOTEKH, MH(HOPMAI[MOHHO-CITPABOYHBIE CUCTEMBI
1 ipodeccroHa/bHbIe 0a3bl JAHHBIX:

Ne mm | DJ/IeKTPOHHBIE yueOHbIe U3aHHs, Y/IeKTPOHHbIE 00pa3oBaTe/IbHbIE PeCcypChl

1. OBC «Jlanb» http://www.e.lanbook.com/

2. «Znanium.com» Hay4YHO-U3/aTe/nbCcKoro neHtpa «MHppa-M»
http://znanium.com/

3. OnektpoHHble u3zianus «PI'Y um. A.H. KocbirnHa» Ha niargopme 3B5C «Znanium.com»
http://znanium.com/

4., 9BC «MBUC» http://dlib.eastview.com/
ITpodeccuonanbHble 6a3bl AAHHBIX, HH()OPMALMOHHBIE CIIPABOYHBIE CHCTEMBI

1. Scopus https://www.scopus.com (MeXXayHapo/Hasi yHWBepca/ibHasi pedepatuBHasi 6a3a
JAHHbIX, UWHAeKcupytoiias 0Oosiee 21 ThIC. HaMMEHOBaHWN HAyUHO-TEXHUUECKUX,
I'YMaHUTapHbIX U MeJULIMHCKUX >KypHAsoB, MaTepuanoB KoHdepeH1mii pumepHo 5000
MeXX/lyHapOJHbIX U3/1aTeNbCTB);

2. Scopus http://www. Scopus.com/

3. Hayunast anektpoHHast Oubsmoreka eLIBRARY.RU https://elibrary.ru (kpyrnHeiimit
POCCHICKUY WH(OPMAI[UOHHBINA MOpTan B 00/IACTH HAYKW, TEXHOJIOTUH, MEIWLIUHBI U
obpa3oBaHHsl);

4, Orpac/ieBo#i MopTaJi Mo yrnakoBKe, 060pyj0BaHHI0 U MaTepuaiam: http://www.unipack.ru...

5. JKypHan «ITnactukc» http://www.plastics.ru

6. 2KypHan «MesxayHapo/jHble HOBOCTH MHpa IylacTMace» http://www.plasticnews.ru

7. baza pgannbix B mupe Academic Search Complete - o6mvpHas MOMHOTEKCTOBAsE Hay4HO-
uccnenoBarenbckas. COep>KUT TMOHbIe TEKCThI ThICSY PeLieH3UPYeMbIX Hay4HbIX >KYPHAJIOB IO
XMMUH, MalIMHOCTPOeHM!o, (husuKe, 6uonoruu. http://search.ebscohost.com

8. JKypHan «Tapa u ynakoBka»: http://www.magpack.ru

11.2. TlepeueHb MPOTrPaMMHOTO OOeCIIeueHUs
Nen/m | IIporpamMmmHoe ob0ecrieyeHue PeKBH3UTEI IOATBEpPAr0LIEro
AokymenTa/ CBo0OiHO pacnpocTpaHseMoe

1. Windows 10 Pro, MS Office 2019 KOHTPakKT Ne 18-3A-44-19 ot 20.05.2019

2. PrototypingSketchUp: 3D modeling for KOHTpakKT Ne 18-05A-44-19 ot 20.05.2019
everyone

3. V-Ray gns 3Ds Max KOHTpakT Ne 18-0A-44-19 ot 20.05.2019

4.

v



http://www.unipack.ru/
http://dlib.eastview.com/
http://www.magpack.ru/
http://search.ebscohost.com/
http://www.plasticnews.ru/
http://www.plastics.ru/
http://znanium.com/
http://znanium.com/
http://www.e.lanbook.com/
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JINCT YYETA OBHOBJ/IEHHMI PABOYEI ITPOT' PAMMBI YYEBHO
MCIATITAHBI

B pabouyto nporpammy yueOHOM AUCHUITTMHBI/MOZYIS BHECEHBI U3MeHeHHs/00HOBIeHNS U
yTBep)XZieHbl Ha 3ace/jlaHuM Kade/phbl:

Ne roj XapaKTep W3MeHeHHH/00HOB/IeHHI HOMep NMPOTOKoJIa
00HOB/IeHHS C yKa3zaHueM pasjea U JiaTa 3ace/laHus

PII Kadeapsl
1. 2024 N3meHeHre ynC/la akaileMUUeCKUX 4acoB U (hOpMbI Ne9 ot 18 maprta

TIPOMEXXYTOYHOMW aTTeCcTaluu 2024 r.
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