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1. He.ﬂl/l H 3a1a4YM OCBOCHUSA JUCIHHUITJINHBI

Lesbro ocBOCHUS AUCIUILTUHBI «DU3nuecKast XUMUs» ABIIETCS (GOPMUPOBATH U PACKPHITH CMBICIIBI OC-
HOBHBIX 3aKOHOB M 3HAaHUH y CTYy/IEHTOB B 00JIacTH (PU3NYECKON XMMUU, HAYYUTh CTYJCHTOB BUJETH 00-
JIACTU IIPUMEHEHHE JTUX 3aKOHOB WM 3HAHUM, IOHUMAaTh UX IPUHIUIIMAIBHBIE BO3MOXKHOCTH IIPU peLie-
HUM KOHKPETHBIX 3ajay, IOKa3aTh PoJib (PU3MUECKOW XUMHM KaK TEOPETHUECKOro (pyHIaMeHTa COBpe-
MEHHOH XU-MHH, HayYUTh OCHOBAM XUMHUYECKOI TEPMOAMHAMUKHU, TEOPUU PACTBOPOB U (Pa30BBIX PaBHO-
BE-CUH, DJEMEHTAM CTAaTUCTUYECKOM TEPMOAMHAMUKHM, OCHOBAM XUMUYECKOM KHHETHKU U KaTalu3a,
NEKTPOXHUMHUH, 1ATh IPEICTABICHNAS O MEXaHU3MAaX XUMUYECKUX PEaKLU.

33}13‘1“ AUCHHUIIJIMHBI

- (hopMupoBaHKE €CTECTBEHHO HAYYHOTO MUPOBO33PEHHUS y CTYACHTOB;

- MPUOOpETeHNEe CTYACHTAMH OCHOB 3HAHUH MO (U3UKO-XUMHUYECKUM 3aKOHOMEPHOCTSIM XHMHYECKUX
MponeccCoB;

- q)OpMI/IpOBaHI/Ie MMPAaKTUYICCKUX YMeHI/Iﬁ K HAaBBbIKOB, 4 TAaKXXC IIOAI'OTOBKA M BbIIIOJTHCHHC (I)I/ISI/IKO-
XUMHUYCCKHUX JSKCIICPUMCHTOB, UX MaTeMaTH4YeCKOu 06pa60TKa U UHTCPIIPpCTAl A, yMCHI/Iﬁ peartb U CTa-
BUTH (I)I/ISI/IKO—XI/IMI/IIICCKI/Ie 3aJga4du.

- mpuoOpeTeHre HAaBBIKOB YIOBIETBOPSIOMIUX TPEeOOBAHUSIM HpO(i)eCCI/IOHaJIBHOFO CTaHaapTa
«Ilegaror (megaroruyeckasi AesITEILHOCTh B cpepe MONIKOILHOIO, HaYaJIbHOIO OOIIETO,
OCHOBHOTO 00IIIero, cpeaHero ooiero odpa3oBaHus) (BOCIHUTATENb, YUUTENh)» yTBEP-
XKIACHHBIN npukazoM Muntpyaa Poccun ot 18 oxtsi6pst 2013 1. N 544u

2. Mecro nucuumiauibl B cTtpykrype OIIOII BO
JucnumnmHa «Pu3ndeckas XUMUS» SBISICTCS TUCIUTLIIMHON o0s3aTenbHOM YacTh biok 1 «Jlucuumnmabt
(Momynu) OCHOBHOHM oOpasoBaTenbHOM mporpammbl mo HampaieHuio 04.03.01 Xumus.
N3ydenne nucruruinnbl «Pusznyeckas XUMUsS» 0a3upyercs Ha CyMMe 3HaHUMN, OMYy4EHHBIX CTyJeHTa-
MU B XOJI€ U3YUYEHHS CIEAYIOMMX AUCHUIUIMH: «MatemaTuka», «®usukay, «Heoprannueckas Xumus»,
«AHanutnueckas xumusny, «KBantoBas xumusn», «CtpoeHue BeniecTBay, «Kpucramioxumus» u ap.
HuctunnmHa «dusnyeckast XUMus» SBISETCS MPEANIECTBYIONMEH NI TaKMX AUCHHUIUIMH Kak: «Komoun -
Hasg xuMusa», «BMCy», «Puznueckue METOIbI HCCIEA0BAHUAY, «XUMUUECKAs TEXHOIOTHI.

N3ydenne naHHON MUCHMIUIMHBI HANPABICHO HAa OCBOCHHME OOOOIICHHBIX TPYIOBBIX

byHKIII

I1C «Ilenaror (megaroruyeckast ASsITEILHOCTh B cepe JOIIKOJIBHOTO, HAa4aIbHOTO

00111eT0, OCHOBHOI'O OOIIIETO, CpeHero 00IIero o0pa3oBaHus) (BOCHUTATENb, YUUTEIh)
yTBEpKIeHHbIN npukazoM Muntpyzaa Poccuu ot 18 oxtsa0pst 2013 r. N 544 OTO - Ile-
Jaroruyeckasi AesiTeIbHOCTh M0 MPOSKTUPOBAHUIO U PeaIN3alMi 00pa30BaTEeIbHOTO MPO-
IIecca B 06pa3OBaTCJ'IBHBIX OopraHu3anusax JOHMIKOJBHOI'O, HA4aJbHOT'O O6I_HCFO, OCHOBHOTI'O

o0111ero, cpeiHero odIero oopa3oBaHusl.
3. TpebGoBaHus K pe3yJibTaTaM OCBOEHHUS TUCHUILIHHBI (MOTYJIsI).

[Tporiecc u3yueHust TUCUMIUIMHBI HAapaBjieH Ha (OPMUPOBAHUE CIETYIOIIUX KOMIIETEHIIMH B COOTBET-
creuu ¢ ®I'OC BO u OIIOII BO no nanpasienuto noarotroku 04,03,01 — xumus (ypoBeHb OakanaBpu-
aTa)



OIIK-1. Criocoben aHanmu3upoBaTh U MHTEPIPETUPOBATH PE3YNIbTAThl XUMUYECKHX IKCICPUMEH-
TOB, HAOJIOZICHUH U U3MEPEHUI
OIIK-2. CriocobeH mpoBOAUTE ¢ COOIOCHUEM HOPM TEXHHMKH 0€30IacCHOCTH XUMHUYECKHUI IKC-
MePUMEHT, BKIIIOUasi CHHTE3, aHallu3, U3YYEHHE CTPYKTYPhl U CBOMCTB BEIIECTB U MaTEpUaJIOB,
HCCIIEI0OBaHHE MPOLIECCOB C UX yYACTHEM
OIIK-3. CnocoOeH MpUMEHSATh PacdyeTHO-TEOPETUUECKHE METOMBI Il M3y4eHHUs CBOMCTB Be-
LIECTB U IIPOLIECCOB C UX YYACTUEM C MCIOIb30BAHUEM COBPEMEHHON BBIUNUCIUTEIbHON TEXHUKU
OIIK-4. CriocobeH maaHupoBaTh padOThl XMMHYECKOW HAIPaBIEHHOCTH, 00padaThIiBaTh U MH-
TEPIPETUPOBATH OJIYYEHHBIE PE3YJbTAThl C UCIOJb30BAHUEM TEOPETUUYECKUX 3HAHUM U Ipak-
TUYECKUX HABBIKOB PELICHUS MaTeMaTUYECKUX U (PU3MUECKUX 3a7a4
OIIK-6. CriocobeH mpeAcTaBiATh pe3yJbTaThl CBOCH pabOThl B YCTHOM M MUCBMEHHOM (opme B
COOTBETCTBUH C HOPMaMU U IPaBUJIAMH, IPUHATHIMU B IPO(ECCUOHATILHOM COO0IIECTBE

B pesynbrare uzyueHus: AMCUUILIMHBL «DU3HUecKass XUMUS» CTYIEHT JIO0JKEH:

- 3HaTh: OCHOBHbIE 3aKOHbI U 3aKOHOMEPHOCTH, OIPEEIAIONINE HAlpaBI€HUEe U Pe3ysbTaT MpoTeKa-
HHUA TPOLUECCOB B 'OMOTCHHBIX U I'CTCPOrCHHBIX CUCTEMAX, CII0COOBI aHATUTHYECKOTO npeacraniic-
HHS ITUX 3aKOHOMEPHOCTEH .

- yMmeThb: GOpPMYIHUPOBAaTh KOHKPETHbIE XUMUYECKHE 33/1a4l HA OCHOBE 3aKOHOB M 3aKOHOMEPHOCTEH,
OCBOCHHLIX B KYpCC (1)PI3PI‘~I€CKOI>1 XUMHHU; T10J1y4YaTb (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IC AAaHHBIC, IIPO-BOAUTH HUX
MaTeMaTHYeCcKyto 00paboTKy, 0000111aTh OJyYEHHBIE PE3YIbTAThI.

BJIAJ1€Th: HpOCTef/'IIHI/IMI/I paCYCTHBIMHU METOJaMH PCIICHUA (1)I/IBI/IKO-XI/IMI/I‘ICCKI/IX 3aJa4, Ha-BbIKaMH I10-
HCKa Q)HBHKO-XHMH‘IGCKI/IX JaHHBIX B OTKPBITBIX MCTOYHHKA (B TOM 4YHUCJIIEC, B I/IH(l)OpMaI_II/IOHHBIX 0azax
,Z[aHHBIX) U IIPUMCHCHUS UX IIPU PCIICHUHU ITPAKTHYCCKUX XUMHUYICCKUX 3a1aY .

HpnoﬁpeCTn OIIbIT JeATECJbHOCTH. B aHAJIN3C, (bOpMYHI/IpOBKe U PCIICHUU KOHKPECTHBIX XH-MHYCCKUX
3aa4, HHTCPCCYIOIIUX (bYHI[aMeHTaJ'ILHYI-O HAYKY U [PAKTUKY

IIpnoOpecTn onbIT JeATEJBLHOCTH: B aHaIM3€e, GOPMYITUPOBKE U PELICHUH KOHKPETHBIX XU-MHUYECKHX
3a1a4, uaTEpecyonmx (ynmamentansayio Hayky u npaktuky (IIC «Ilenaror (memaroruueckas jie-
ATEITLHOCTh B c(hepe MOIIKOIBHOT0, HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEIHETO
oOmero oOpa3zoBaHusi) (BOCHUTATENb, YUYHUTENb)» YTBEPKICHHbIM NpHKa3oM MUHTpyna
Poccun ot 18 oxtsa0ps 2013 r. N 544n T® - A/01.6 OGmenenaroruueckas (QyHKIUsA,
A/02.6 BocriurarenpHas nesateabHocTh, A/03.6 Pa3ssuBaromas aestensHocTh, B/03.6 Ile-
Jarorudeckas JACSITCIIbHOCTh 0 pean3allid MPOrpaMM OCHOBHOTO M CPETHETO OOIIETro
o0pa3oBaHUsI)

4. Conep:kanue U CTPYKTYpa IMCUMILIUHBI (MOYJIs1)

Tabnuma 1. Conepkanue AUCHUIIITUHBI (MOIYTs) «DU3ndecKas XUMUSD)

Hanme- Kon HaunmenoBa-
HOBaHHE Conep:xanue pa3jaena KOHTPO- | HHEe OIIeHOY-
pasaena Jupye- HOTO  cpea-

MO cTBa

KoMIIe-

TEHIUH




HJIN ce

YacTH
OCHO- | Makpockonuueckue cuctemsl u TepmoanHamuueckuii meron ux | OIIK-1; | 3amura mabo-
BbI omucanus. TepMmuueckoe paBHoecue cucreMbl. Tepmomuuamu- | OIK-2; | patoproii pa-
XUMMU- | yeckue nepemeHHble. Temneparypa. HTEHCHBHBIE M SKCTEH- OIIK-3; | 507y (JIP),
LIEC\?}— CUBHBIE BeJMUYMHBL. OOpaTUMbIe W HEOOpPATHUMBIE ITPOIIECCHI. 811:1152’ Tectupona-
KOt YpaBHeHUs COCTOSIHUS. Y PaBHEHHE COCTOSIHUS UCATBHOIO rasa, " | mue (T), kon-
TEP- raza Ban-nep-Baanbsca. Teopema 0 COOTBETCTBEHHBIX COCTOSIHU- nokBuyM (K),
MOJI- | sx. BupnanbHble ypaBHEHHs COCTOSHUS. PYOEKHBIN
HAMMUM- | Temnora u paboThl pa3nuyHoro poxa. Pabora pacmmpenus s KOHTPOIIb
KA1 pas3inuHbIX npoueccoB. IlepBbIi 3aKOH TepMOAMHAMUKH. BHYT- (PK).

peHHss »Heprus. OHTanelusd. 3akoH ['ecca m ero ciencTBus.
CraHzmapTHbIe COCTOSIHUSA U CTaHJIAPTHBIE TEIUIOThl XUMUYECKHUX
peakuuii. Ternora cropanus. TemnoTsl oOpa3oBaHUs. 3aBHCH-
MOCTb TEIUIOBOTO 3 (dekTa peakiuu oT Temneparypsl. @opmyna
Kupxrodda. 3aBUCMMOCTh TEMIOEMKOCTH OT TeMIepaTyphl U
pacdeTsl TeroBbIX 3 dekToB peakuii. TaOIUIBI CTaHAAPTHBIX
TEPMOJIMHAMUYECKUX BEJIUYMH U UX HCIOJb30BAHUE B TEPMOJIH-
HAMHUYECKHX pacyeTrax.

Bropoii 3ak0H TepMOIMHAMUKH U €T0 Pa3IUYHbIE POPMYITUPOB-
KH. DHTpomHUs. Y paBHEHHE BTOPOTO Hayala TEPMOAMHAMUKH JIJIs1
o0paTUMBbIX M HEOOpaTUMBIX MpolieccoB. HexommneHncupoBaHHast
teriora Knaysuyca u paborta, notepsiHHas B HEOOpaTUMOM IPO-
recce. O0O0OCHOBaHKE BTOPOTO Havajaa TepMOJMHAMUKU. Teopema
Kapno - Knay3uyca. Paznuunsle mkanel TemMneparyp.

OHTponust Kak (PyHKIUsI coCTOsIHUS. MI3MeHeHue SHTPOINUU MpHU
pa3NMYHBIX Mpoueccax. M3amMeHeHne >HTPONUU M30JIUPOBAHHBIX
IIPOLIECCOB M HAIIPABIICHUE ITpoLIeCcca.

MareMaruueckuil annapar TepMoauHaMUKUA. DyHIaMEHTAIbHOE
ypaBHeHue ['u06ca. BHyTpeHHss sHeprus, Kak OIHOPOIHAsS
¢byHK1MsA 00beMa, SHTPONMU U yHucia Mosel. YpaBHenue ['u00-
ca-/{rorema. TepmoanHamuueckue noreHuuanbl. COOTHOUIEHUS
MakcBemia U uX HCHOJB30BaHUE JJIsi BBIBOAA PA3IMUHBIX TEp-
MOJMHAMUYECKUX COOTHOIICHHI. YpaBHenue ['mdoca - ['enbm-
roJIbLa.

CBoiicTBa TEPMOJMHAMHUYECKUX MOTEHIIUAIOB. Pasnmuunbie dop-
MBI 3alIUCH YCJIOBUH TEPMOAMHAMHYECKOTr0 paBHOBecus. Kpute-
pHUii CaMOIIPOU3BOJILHOTO IIPOTEKAHMS IIPOLIECCOB.

CBsi3b MEXIy KAJOPUUECKUMU M TEPMOJMHAMHYECKUMU Tepe-
MEHHBIMU. METO/Ibl BBIYMCIIEHUSI SHTPONUHU, BHYTPEHHENU SHEP-
THH, SHTAIBIWU, S3Heprun [ ensMromnbia u sHepruu [ nooea.
Xumuyeckui noreHuan. CtaHgapTHeI XUMAYECKUA MOTEHIH-
an. CriocoOblI BBIUMCICHUS U3MEHEHUN XUMUYECKOTO MOTEHIINA-
Ja . XUMHYECKUN MOTEHIMAT UACAIBHOTO U HEUJIEAbHOrO Tra-
30B. Merton JierydecTd. Pa3nuuHbie METObI BHIYUCICHUS JIETY-




YCCTHU U3 OIIBITHBIX AJAHHBIX.

PAC-
TBOPBI,
®A30-
BBIE
PAB-
HOBE-
cus

PacTBOpBI pa3nuyHbIX KiaccoB. PaznuuHble crnocoObl BhIpaXke-
Husl cocrtaBa pacTBopa. CMecu uaealbHBIX ra3oB. TepMonanHa-
MUYECKHE CBOMCTBA ra3oBbIX cMeced. MieanpHble pacTBOpHI B
Pa3IMYHBIX arperaTHbIX COCTOSHUSAX M 0Ollee YCIOBHE HJleallb-
HOCTH PacTBOPOB.

JlaBJieHHE HACBIILIEHHOTO Napa KUIKHX pacTBOPOB. 3aKOH Payis
u 3akoH ['enpu. MneanbHble U HeuaeanbHblE PACTBOPHI. XUMHU-
YECKUM NOTEHIMAJ KOMIIOHEHTa B pacTBope. Meroa akTUBHO-
crei. KoauimeHTs! aKTUBHOCTH M MX OTIpeNieNIeHue 110 apIu-
QJIbHBIM JIaBJICHUSIM KOMIOHEHT. CTaHIapTHBIE COCTOSIHUSI IPHU
OIIpEeECICHUN XUMHUECKUX MOTEHLHUAJIOB KOMIIOHEHT B JKUJKUX
U TBepAbIX pacTBopax. CHMMMeTpUYHas M HECUMMETpUYHAs CH-
CTEMBI OTCYETA.

Tepmoaunamuueckas kiaccudukauus pactBopoB. DyHKIUA
CMEIIEHUs [UIsl MACAJIbHBIX U HEUACAIbHBIX pacTBopoB. Ilpe-
JIEJIbHO pa30aBJIEHHbIE PAaCTBOPBI, aTepMalibHbIE, PETYJSpHBIE,
pacTBOpHI U UX CBOWCTBA.

[TapuuanbHble MOJIBHBIE BEIMYMHBI U UX OMPENEICHNUE U3 OIBIT-
HBIX JJaHHBIX U1 OuHapHbIX cucteM. O0oOueHHOe ypaBHeHue [’
nb0ca - Jlrorema.

I'eteporennsie cucremsl. [lonsTHe (a3bl, KOMIOHEHTa, CTENEHU
cBoOobl. BrIBOA yciioBus ¢asoBoro paBHoBecus. BriBoa ycio-
BHsI MeMOpaHHOTO paBHOBecus. [IpaBmiio ¢a3z ['m606ca u ero BoI-
BOJ.

®da30Bble paBHOBECHS B OJHOKOMIIOHEHTHBIX CHCTEMax. YpaB-
Henue Knamneiipona - Knay3uyca u ero npuMeHEHUEe K pasiihy-
HbIM (a30BBIM paBHOBeCHUSM. JlarpaMMmbl COCTOSIHUSI BOJIbI, Ce-
pbl, dochopa u yrineposna. da3oBble Mepexosl MEPBOTO poja.
da30BbI€ IEPEXO/IBI BTOPOTO pOAA.

da30BbIE paBHOBECHS B ABYXKOMIIOHEHTHBIX cuctemax. Komnn-
raTUBHBIE CBOMCTBAa pacTBOpOB. M3MEHEHHE TeMIeparypbl 3a-
TBEPACBAaHMsI Pa3INYHBIX PacTBOPOB. Kpnockonuuecknii MeTox.
VYpasuenue Ipenepa. Ocmoc kak npumep MEMOPAHHOTO PaBHO-
Becus. YpaBHeHus Baut-I'opda, ero TepmonnHaMuyeckuil BbI-
BOJ U 00ylacTh MpUMEHUMOCTU. PaBHOBecHe XKMIKOCTh - Map B
JIByXKOMIIOHEHTHBIX cHcTeMax. PaBHOBecHBIE cOCTaBbl Mapa M
KHUJIKOCTU. Paznuunble BUIBI (A30BBIX JUArpaMM: p-X
(T=const), T-x (p=const).

Tepmoaunamudeckuil BbiBOj 3akoHOB ['n0O6ca - Konopasosa.
Pa3nenenue BemecTB myTeM NEPErOHKH. A3E0TPOIIHBIE CMECU U
WX CBOMCTBA.

JlnarpaMmbl COCTOSIHMSI (TUIAaBKOCTH) JIBYXKOMIIOHEHTHBIX CH-
CTeM W UX aHAIW3 Ha OcHOBe mpaBuia (a3. PaccrmauBanue B
JIByXKOMITIOHEHTHBIX CUCTEMaXx.

OIIK-1;
OIIK-2;
OIIK-3;
OIIK-4;
OIIK-6;

3amura 1a6o-
paTropHOil pa-
6ote1 (JIP),
Tectupona-
nue (T), xoi-
nokBuyM (K),
pyOeKHBIN
KOHTPOJIb
(PK)..




TpexxoMnoHeHTHbIE cucTeMbl. TpeyroasHuk ['udoca.

XUMU-
YE-
CKUE U
AJl-
COPB-
[{MOH-
HBIE

HOBE-
cuAa

BeIBOA yCIIOBUSL XMMHUYECKOIO paBHOBECHs. XUMUYECKast
nepemennast. Mzorepma Bant-I'odda. M3menenune sneprun I'no6-
ca ¥ 3Hepruu I'enbMrosbla Npy XUMHUYECKOH peakiuu. XumMude-
CKO€ CpOJACTBO. 3aKoH JeWcTBHA Macc. CTaHnapTHas SHEprus
I'n66ca xummuueckoit peaknuu. Koncranrta paBHoBecus. Pazmmu-
HbI€ BUJIbI KOHCTaHT PABHOBECHSI U CBSA3b MEX/y HUMH.

XHUMHUYECKHE PABHOBECUS B pacTBopax. KOHCTaHTBI pas-
HOBECHS IPU PA3IMYHOM BHIOOpE CTaHIAPTHBIX COCTOSIHUM JUIst
YYaCTHHKOB peaklIuu. XMMUYECKOE PaBHOBECHE B Pa30aBICHHOM
pactBope. BiusiHre MHEPTHOTO PaCTBOPUTEIS.

I'eTeporeHHble XMMHUYECKHE paBHOBecHsi ¢ oOpazoBaHueM U 0e3
00pa3oBaHMs TBEP/IBIX PACTBOPOB.

3aBUCHMOCTb KOHCTaHT pPaBHOBECUS OT TEMIIEpaTypbl U
JaBJIeHUs. Y paBHEHHE M300apbl Peakly U €ro TepMOJUHAMHUYe-
CKkuii BbIBOA. VMcrionb30BaHKe Pa3IMYHbIX NPUOIMKEHUN U1 TeTl-
JIOEMKOCTEH pPEareHTOB IPH pacueTax XMMUYECKUX pPaBHOBECHI
IIPY PA3JIMYHBIX TEMIIEpaTypax.

Tpernii 3akoH TepmoauHamuku. [loctymar Hepncra. Iloctynar
[Inanka. PacueTsl aOCOMIOTHON 3HTPONMK XMMUYECKUX COEIMHE-
HUH.

IIpuBeneHHble TepMOAMHAMUYECKHE MOTeHLMaIbl. COBpEMEHHbIE
METO/1bl pacueTa paBHOBECHBIX COCTABOB.

SBnenus ancopOumu. Ancop6ent. Ancop6ar. CTpyKTypa noBepx-
HOCTHU W TIOPUCTOCTH ajicopOeHTa. Buabl ancopbumu. Jlokammzo-
BaHHas M JIeJIOKAJIM30BaHHas ajcopOuus. MoHoMoueKysipHas U
MOJIMMOJIEKYJIIpHast  agcopOrus. OmnpeneneHue aacopouuu 1o
['u66cy. AncopOuus U3 pacTBOPOB U ra3oBoi ¢aszwl. M3oTepmbl 1
n300aps! ajfcopbuuu. YpaBHenue JIeHrMiopa, ero TepMoJHaMU-
YECKUIl BBIBOJ M YCJOBHS NPHUMEHMMOCTU. YpaBHeHHE [eHpH.
KoncranTa a1cOpOIIMOHHOTO paBHOBECHSL.

ITonumonexynsipHas afacopOLus, ee MpUOIMKEHHOE ONMCAaHUE Me-
togoM bpynayspa - Ometa - Tennepa (b3T). BeiBon ypaBHeHuUs
BOT. Ucnonb3oBanue ypaBHeHust BT ans onpeneneHus mosepx-
HOCTH aICOPOEHTOB.

OIIK-1;
OIIK-2;
OIIK-3;
OIIK-4;
OIIK-6;

3amura 1a6o-
paTropHOil pa-
6ote1 (JIP),
Tectupona-
nue (T), xoi-
nokBuyM (K),
pyOeKHBIN
KOHTPOJIb
(PK).

DJIE-
MEHTBI
CTATH-
TUCTH-
CTU-

YECKO
1 TEP-
MO/JI1-
HAMU-

OCHOBHBIE TIOHATHS W TIOCTYJIATHI CTATUCTHUYECKOW TEPMOJIMHA-
MUKHA. OCHOBHBIE 33]]1a4U CTATUCTUYECKOU MeXaHUKU. OCHOBHBIE
WJIe CTaTHCTHYECKOW TepMoAauHaMmukh. Pacnpenenenus. dazo-
Boe mpoctpaHcTBO. Craructuueckue  ancam6mu. [locTynaTsr
cratuctuyecko mexaHuku .Teopema JlymBnmis . OCHOBHbIE
TUTBI  CTATUCTUYECKUX aHcaMmOnel MUKpOKaHOHWYECKUN aH-
cam6np .Iloctynar 3. Kanonuueckuii ancam0Oib. bomnblol ka-
HOHHMYECKHUU aHcaMOub . Pacmpenenenune MakcBemia mo cKOpo-

CTsAM .Pacnpe;[eneHI/Ie boabimana .HOCTy.]'IaT 4 KBanToBas cra-

OIIK-1;
OIIK-2;
OIIK-3;
OIIK-4;
OIIK-6;

3amuTa nabo-
paTtopHOil pa-
6ots1 (JIP),
Tectuposa-
nue (T), xon-
nokBuyM (K),
pyOeKHBIN
KOHTPOJIb
(PK).




K1

TUCTUYECKAs] TEPMOJUHAMUKA.
OOu1rie COOTHOIICHUS! MEXAY CTaTHCTUYECKUMHU M TEpPMOJMHA-
mudeckuMu  ¢yHkimsiMa. Cymma 1o cocrostHusM .CBOHCTBa
CYMM 110 cOCTOSIHUSAM .CBS3b CYMMBI IO COCTOSIHUSIM C T€PMO-
auHaMudeckuMu Qynknusmu Teopema o paBHOMEpPHOM pac-
IpeJesIeHUH SHEPTUHU TI0 CTENIEHSIM CBOOO/IBI.

Cratuctudeckas TepMOAMHAMHMKA UJEATIbHBIX M PEAIbHBIX CH-
creM . MouiekyJisipHas cyMMa IO COCTOSIHUSIM U/I€AJIbHBIX Ta30B.
IloctynarenbHass cyMMa IO COCTOSIHMSM .BHYTpeHHHE CyMMBbI
no cocrosHusM .Tepmonnnamuueckue (GpyHKIMM W ypaBHEHHE
COCTOSIHMS MJI€aJIbHBIX ra30B .PacueT KOHCTAaHT paBHOBECHS IS
uaeanbHbiXx ra3oB .CymMma IO COCTOSHUSIM peajbHBIX I'a30B
.Cratuctuyeckas TepMOJIMHAMHKA aJCOPOLHH.

XNMU-
YE-
CKAA
KH1HE-
THUKA

XuUMHUYEcKasi KUHETHKA - HAyKa O CKOPOCTAX U MEXaHU3MaxX XH-
MUYECKHX peakuuil. HecooTBeTcTBHE MEXAaHM3MOB PEAKLIMM U X
CTEXMOMETPUUYECKUX ypaBHEHUU. MexaHusm pasznoxkenus N20,
N205, cunreza HBr u 111.

OcHOBHBIE TTOHATHUSI XUMUYECKON KUHETUKU. OmpeneneHue cKo-
poctH peakuuu. Knnetnyeckuii 3aKoH ACHCTBUS Macc U 00J1acTh
ero npumeHuMocTH. [lopsigok peakiuu. Kunernyeckue KpuBbIe.
Peakuun nepeMeHHOro mopsiika U U3MEHEHHE MOPSAIKa B XOJe
peakiuu Ha npumepe peakuuu odpazoBanusi HBr. Monekymsip-
HOCTb JJIeMEHTapHbIX peakiuil. [Ipsmas u oOpaTHas 3a1ayu XU-
MUYECKOU KUHETHKHU.

HeobOpatumple peakiuu HyJI€BOro, TEPBOTO U BTOPOTO MOPSA-
koB. ABTokataiin3. HeoOparumeie peakiuu nopsiznka . Omnpene-
JIEHWe KOHCTAHT CKOPOCTH M3 OMBITHBIX JIAaHHBIX. MeTOo bl ompe-
JICTICHUST TIOpSAJIKA PEaKIMM U BHUJIa KMHETHYECKOTO YPaBHEHUS.
Bpewmst nonynpeBpalnieHus u cpeiHee BpeMsl )KU3HU.

Cnoxnble peakuuu. [IpuHIMI HE3aBUCUMOCTH IIPOTEKAHUS dJie-
MEHTapHBIX cTaauil. MeToabl COCTABIEHHS] KHHETUYECKUX ypaB-
HeHuil. OOpaTuMble peakuuu mepBoro nopsaka. OmpeneneHue
3JIEMEHTapHBIX KOHCTAHT W3 OMNBITHBIX JaHHBIX. [lapannenbHble
peakuuu. [locnenoBaTenbHbIe peakIMy HA TIPUMEPE IBYX HEOO-
pPaTUMBIX pEaKINil IEPBOro MOPSIKA.

Kunetnveckuii aHamu3 MmpoIECCOB, MPOTEKAIOIINX 4Yepe3 oOpa-
30BaHUE MPOMEKYTOUHBIX MPOAYKTOB. [IpuHIIUIT KBa3UCTAIHO-
HapHOCTH boneHmreiiHa u obnacte ero npuMeHuMoctT. Ka3u-
paBHOBecue. YpaBHeHHe Muxasnuca - MeHTsH. OmnpeneneHue
KMHETUYECKUX MOCTOSHHBIX 3TOTO YPaBHEHHUS U3 OIBITHBIX JaH-
HbIX. KMHeTHKa KaTaJTuTHYECKUX PeaKIMil ¢ KOHKYPEHTHbIM HH-
rUOUpPOBaHUEM.

[lernaple peaknuu. DJIeMEHTapHBIC MPOIECCHl BO3ZHHUKHOBEHUS,
MPOJIOJDKEHMS, PAa3BETBIICHUs] W OOpbIBa 1eneil. JnuHa memw.
Paznuunple MeToABl pacdeTa CKOPOCTH HEPA3BETBIEHHBIX IIET-

OIIK-1;
OIIK-2;
OIIK-3;
OIIK-4;
OlIIK-6;
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(PK).




HBIX peakuui. IIpumeHeHue merTona CTaMOHAPHOCTU MJIA CO-
CTaBJICHUS KUHETUUYECKUX YPAaBHEHUM HEPA3BETBICHHBIX LEMTHBIX
peakuii Ha mpuMepe TeMHOBOTro oOpa3oBanus HBr.
PasBerBienHble 1enHble peaknuu. KuHernyeckre ocoOOEHHOCTH
Pa3BETBJICHHBIX LIENHBIX peakuui. [IpenenbHplie siBIEHUSA B pas3-
BETBJICHHBIX LIEMTHBIX PEAKIUAX HA IPUMEPE PEAKLIUU OKHUCIEHUS
Bojopoxaa. IlomyoctpoB BocminameHenus. llepuon uHmykumu.
3aBUCHMOCTh CKOPOCTH PEaKIMU Ha HM)KHEM Ipelese BOCIUIa-
MEHEHHMsI OT JuaMerpa CcocyZa M IPHUPOABI €ro IOBEPXHOCTH.
IIpumMeHeHHe MeTOna KBAa3UCTALMOHAPHBIX KOHLEHTpALUN UL
ONMCAHUS IPENCIbHBIX SBJICHUN B OKPECTHOCTAX IIEPBOTO M
BTOPOT'O NPEJEIOB BOCIUIAMEHEHHUS

Peakuun B motoke. PeakTopbl MieanbHOrO BBITECHEHUS U HJe-
anbHOro cmeunieHus. OnpenesnieHne KUHETUYECKUX MOCTOSIHHBIX
JUISL Pa3JIMYHbIX PEaKLMi IEPBOro MOPsI/IKa B PEAKTOPAX UJIealb-
HOT'O CMEUIEHUS U BHITECHEHUS.

Konebarenbubie peakinun. Cxema JlorTtka-Boabsteppa. da3oBbrit
MOPTPeT. Y CTOMYMBOCTh CTAIIMOHAPHOTO COCTOSsIHUS. Touku Ou-
dbypxamnun. Peakis benoycosa - XKaboTunckoro.

3aBUCUMOCTh KOHCTAHTbl CKOPOCTHM XHUMHUYECKOW pPEAKIUH OT
TeMIeparypsl. YpaBHeHue AppeHnyca. OnbITHAs YHEPIUsl aKTH-
BAaLIUH.

[ToBepxHocTh moteHnuanbHoi sHepruu (I1I19). IloBepxHOCTH
MOTEHUMAIBHON SHEPIUH JUIsl B3aUMOJECHCTBUS TPEX aTOMOB BO-
nopoza. Ilyre peknuu. Ilepexonnoe cocrosuue. Ilonstue o co-
BpeMEHHBIX MeToax pacyera [1I19.

MeTto epexoiHOT0 COCTOSTHUS (AKTUBUPOBAHHOTO KOMILIIEKCA).
CBolicTBa aKTUBUPOBAHHOTO KoMmIuiekca. CTaTUCTUYECKUH pac-
YeT KOHCTaHTbl CKOPOCTU. OCHOBHBIE TOMYIIEHUS] TEOPUU aKTHU-
BHPOBAaHHOT'O KOMIUIEKCA U 00J1aCTh €ro MpUMEHUMOCTHU. TpaHc-
MHUCCHOHHBIN KO3 UIUEHT.

TepMonrHaMHUYECKUI aCIEKT TEOPUM AaKTHUBHMPOBAHHOIO KOM-
IieKca. DHTponus akTuBanuu. COOTHOIIEHUS MEXKIY ONBITHON
Y UICTUHHOM 3HEpPruel akTHBALUH.

Teopus coynmapeHuii B XuMU4eckoi kuHeTuke. Ee mpubimken-
Has u Oosee crporast popmynuposka. ®opmyna Tpayrma - JIsto-
nca. CTepuyeCKUil MHOKUTEIIb.

MoHOMoIEeKyIsIpHbIE peakuuu. Teopusi aKTUBUPOBAHHOTO KOM-
IUIEKCa B NMPUMEHEHUH K MOHOMOJEKYJSpHBIM peakiusam. O0-
JacTh MPUMEHUMOCTH MOJYYEHHBIX COOTHOIEHUNH. OOBsICHEHNE
"MOBBIIEHHBIX" U "3aHMKEHHBIX" 3HAYEHUN NPEIIKCIIOHEHIIH-
alIbHOTO MHOXUTENA. Teopust coyqapeHnii B IpUMEHEHUHN K MO-
HOMOJIEKYJISIpHBIM peakuusaMm. Cxema Jlunaemana u ee comno-
CTaBJICHUE C OIBITHHIMU JaHHBIMU. [IpUYMHBI HETOYHOCTU CXe€-
™Mbl JInnaemana. [lonpaskn ['mamensByna u Kaccens. Ilonsitue




o teopuu PPKM.

bumonekynsapaele peakuuu. Teopuss aKTUBUPOBAaHHOIO KOM-
IJIEKCa B NMPUMEHEHUM K OMMOJIEKYJISIPHBIM pEaKLMsIM pa3ind-
Horo tuna. Teopust coynapeHuil B IpUMEHEHUH K OMMOJIEKYIISIp-
HbIM peakiusaM. CONoCTaBlIEHUE PE3yJIbTATOB TEOPUU COyAape-
HUWA M TEOPHHM aKTMBUPOBAHHOrO KoMIuiekca. OueHka crepude-
CKOI'0O MHOYHUTEJS] TEOPUU aKTHUBHBIX COYJapEeHUI.
Tpumonekynspusle peakuuu. [IpuMeHeHHe TEOpUM aKTUBUPO-
BaHHOT'O KOMIUIEKCA JUIsl ONMCAHUSI TPUMOJIEKYISIPHBIX peaKUil
C y4acTHEM OKHUCH a30Ta. Teopus coynapeHHil B IPUMEHEHUH K
TPUMOJIEKYISPHBIM peakuusiM. ConocTaBiI€HUE pPE3YJIbTAaTOB
00enx Teopuil.

Peakiuu B pactBopax. "Kierounsiii a¢dext". YpaBaenue bpen-
crena- beeppyma. YpaBHenue CMOIyXOBCKOTO.
DOTOXMMHUYECKUE peaKIUHU. DIeMEHTapHble (POTOXUMUYECKHE
npoueccsl. [Ipuninun ®panka-Kongona. @oToOXMMHUYECKHE aK-
TUBHBIE YACTHUIIbl. DKCHUMEPHI, IKCUIIEKChl U UX cBoicTBa. W3-
MEHEHHE (PHU3MYECKUX M XHUMHYECKHX CBOHCTB MOJICKYJ IIPH
AJIEKTPOHHOM BO30yXkneHuH. KBaHTOBBI BbIX0A. 3akoH (HOTO-
XUMHUYECKON SKBUBAJICGHTHOCTH OiHIITEHHa. 3akoH JlamGepra-
bepa. Onpenenenue KMHETUYECKUX IMOCTOSHHBIX (POTOXHUMHUYE-
CKHMX peakUMid METOJAOM CTallMOHApHBIX KOHUEHTpanui. Cxema
[IITepra-donmepa.

KATA-
JIN3

Omnpenenenue karanuza. OOume TpUHLIUILI KaTanusa. Poib ka-
Tanu3a B XUMUU. OCHOBHBIE IPOMBIIUIEHHbIE KaTaIUTHYECKHE
npoueccsl. [Ipumepsl MEXaHN3MOB KaTaTUTHYECKUX MPOLECCOB.
I'omorennsiii karanu3. KuciaorHo-ocHoBHOM Karanu3. Knaccu-
¢uKanysa peakuuid KUCIOTHO-OCHOBHOTO Tuna. Kunertnka u me-
XaHU3M peakuuid crenu(uyeckoro KUCIOTHOTO —KaTajau3a.
@yHKIMM KUCJIOTHOCTU ['aMMeTa M MX UCIOJIb30BAaHUE AJIS BBI-
YHUCJIEHUSI CKOPOCTH DPEAKIUM M KHHETUYECKHX ITOCTOSHHBIX.
Cynepkucnorsl. TBepable KUCIOTHI Kak KaranusaTopsl. Knnern-
Ka M MEXaHU3M peakIMui oOILIero KUCIOTHOrO Karaiausa. Ypas-
HEHHE bpeHcTena M ero MCNojab30BaHUE B KMHETHKE KaTalUTH-
YECKUX peakuuil. KoppemssnnoHHbIE ypaBHEHUS U1 DQHEPIUM aK-
THBALlUU W TEIUIOT peakuui. YpaBHeHne CeMEeHOBAa B KMHETHKE
paguKanbHBIX peakiui. Crnenududeckuidi U OO OCHOBHOU
KaTajus.

I'ereporennsiii kaTanu3. OnpeneneHne CKOpoCTU IeTepPOreHHON
KaTaJIUTUYECKON peakuuu. Pa3nnuHble pexuMbl IPOTEKAHUS pe-
aKIuil (KMHeTHYeCcKas M BHEIIHsS KMHEeTHYeckas obiactu; o0-
JacTb BHeIIHEeH U BHyTpeHHed nuddysum). Kuneruka
JIburMiopa- XuHIIenpBy1a sl pEeakMd Ha OJHOPOJHOM IO-
BEPXHOCTH KaTanu3aropa. OcoOOCHHOCTH KWHETHKH W 3aIliCh
KOHCTaHTBl paBHOBeCHs B ajfcopOuuoHHOM cioe. HeomHopon-

OIIK-1;
OIIK-2;
OlIIK-3;
OIIK-4;
OlIIK-6;

3amura 1a60-
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HOCTh TOBEPXHOCTH Karaiau3atopoB. KuHeTHKa reTeporeHHo-
KaTaJTUTHYECKUX peakiuil ¢ U Py3HOHHBIMH OTPaHUYCHUSMHU.
Buemnsas nuddysus (Metox paBHOIOCTYIHOH MOBEPXHOCTH).
KuneTnka KaTanUTUYECKUX PEaKIHii BO BHYTpeHHEH nuddy3u-
OHHOU oOiyactu. PemeHne KMHETHYECKOM 3ajadd 3€JIbIOBHYA-
Tune nnsa HeoOpaTuMo peakiuu nepporo nopsaka. ®akrop Tu-
ne u AudPy3uoHHOE TOPMOKEHUE. DHEPrHsl aKTUBALIUU KaTalu-
TUYECKOM peakuy B KUHETUYECKOW U BHYTpeHHEU Au(Qy3HnoH-
HOM o0JacTu.

Meraibl Kak KaTanu3aropbl. Teopus mynpTuILeToB banannu-
Ha. [IpUHIMI TEOMETPUYECKOTO M SHEPreTHUUECKOro COOTBET-
ctBus. O0acTb MpUMEHEHUsI TEOPUU MYJIbTUILIETOB. Hanecen-
HbIe KaTanu3aTopbl. Teopus akTuBHbIX aHcambieit Kobo3zesa.

PABHO- | Pa3zBuTHe npencraBieHuii 0 cTpoeHUU pacTBopoB aekTpoiutos | OIIK-1; | 3ammura mabo-
HOBEC- | (T. I'potryc, M. ®apaneii, C. Appennyc, U.A. Kabnykos). Oc- | OIIK-2; | parop-noii
BEC- HOBHBIE TOJIOKEHUSI Teopun Appenunyca. Hepocrarku 3toi Teo- OIIK-3; pabotsl (JIP),
HBIE W | pun. CooTHOIIEHHE MEXYy 3HEPTUEH KPUCTAIIIMYECKON peleT- 83%2 Tectuposa-
HEPAB | xu u sHepruei cospbBaTallid MOHOB B paMkax mojenu bopha. | mme (T), kon-
HOBEC- | MoH-aunonbHOE B3aMMOJEWCTBHE KaK OCHOBHOE YCJIOBHE nokBuyM (K),
BEC- YCTOMYMBOCTH PAaCTBOPOB 3JEKTPOJIUTOB. TE€PMOIUHAMUYECKOE pyOeKHBII
HBIE ONHMCaHWE UOH-UOHHOTO B3aumoiercTBus. [loHsaTus cpenneit ak- KOHTPOJIb
SIBJIE- THUBHOCTH M CpeaHero Kod3(pQuimeHTa aKTUBHOCTH; UX CBS3b C (PK).
HUSA B | akTUBHOCTBIO M KOO(PPUIMEHTOM aKTUBHOCTH OTJEJIbHBIX
PAC- noHoB. OcHoBHble ponymeHus: Teopun [lebas - ['tokkens. Ilo-
TBO- TEHIMal MOHHON aTtMocdepbl. YpaBHEeHUs Ans Kod(dduimenra
PAX aKTUBHOCTH B IIEPBOM, BTOPOM U TPEThEM MPUOIHKEHUU TEOPUH
DJIEK- Hebas - T'okkens. CoBpeMEHHBIE MPEACTABICHUS O PacTBOpPax
TPO- 3JIEKTPOJIUTOB.
JIMTOB. | HepaBHOBecHBIE SIBJICHMS B pacTBopax MIEKTposuToB. [loToku

mipdy3un u murpauuu. dopmyna Hepucra - DifHmTeiiHa.

Jnddy3noHHbIil nmoTeHMan. Y ienbHas U SKBUBAJICHTHAs dJIEK-

TPONIPOBOJHOCTE. Yncia mepeHoca U METOAbl UX ONPEIEICHHUS.

ITonBuxHOCTH MOHOB U 3akOH Konppayma. @uznueckue OCHOBBI

teopun Jlebas - 'tokkens - OH3arepa; 3yeKTpopOpeTHIECKU 1

penakcaunoHHbIA 3 dexTsr; d3dhdexTsl Buna u Jlebas - Painb-

KEeHrareHa. 3aBUCMMOCTb MOABM)KHOCTH MOHOB OT MX MPHUPOJBI,

OT MPHUPOJBI PACTBOPUTENSI, OT TeMIIepaTypbl U KOHIEHTPALUU

pacTBopa. MexaHu3M 3JE€KTPONIPOBOJHOCTH BOJHBIX PacTBOPOB

KHUCJIOT U ILEJIOYEH.
TEP- VYcnoBust 3IEKTPOXUMUYECKOT0 paBHOBecHs Ha rpaHuuax paszjae- | OIIK-1; | 3ammra nabo-
MOJIU- | na da3 u B smexrpoxummueckoii nermm. Cszb DJIC co cBobon- | OIK-2; | parop-noii
HAMMU- | Hoit sneprueii ['n66ca. YpaBuenus Hepucera u ['n66ca - I'enbm- OIIK-3; pabots (JIP),
KA rojiblia JUIsi PaBHOBECHOM 3JIEKTpPOXMMHYECKOM nenu IlonsaTus 8g§:461’ Tectuposa-
OJIEK- IIOBEPXHOCTHOI'0, BHEIIHETO U BHYTPEHHETO MOTEHIUAIIOB; pa3- " | mue (T), kon-
TPO- HOCTHU NOTeHIMaNoB [ anbBanu u Bonbra. nokBuyM (K),




XUMMU- | IlonsiTHe 31eKTpogHoro noreHuuana. Kiaaccupukamus 31exTpo- PYOEKHBIN
YE- JIOB U 3JIEKTPOXMMHUYEKHX Ieneid. Onpexnenenue KodpduimeH- KOHTPOIIb
CKUX TOB aKTUBHOCTH U YHCEN MepeHoca Ha ocHoBe udmepenuit J/C. (PK)..
LIEITEN.

9. CTPO- JIBOMHOM AJIEKTPUYECKUN CIIOM M ero ponb B kuHeTHKe 3jek- | OIIK-1; | 3ammra nabo-
EHUE TPOJHBIX MPOIECCOB. DneKTpokamumsipable asinenns; ocHopHoe | OIIK-2; | parop-noii
3APA- YpaBHEHUE 3JICKTPOKANWIIAPHOCTH; ypaBHeHue JIunmnmana. Em- OIIK-3; pabots1 (JIP),
JKEH- KOCTb JIBOMHOI'O DJIEKTPUYECKOI'O CJIOS; IIPUYUHBI €€ 3aBUCUMO- 8%?2’ Tectuposa-
HBIX CTH OT MOTEHIHMANA AJIEKTpoaa. AICOPOLUMOHHBIA METOJ| U3y4e- " | mue (T), koi-
I'PA- HUs JBOMHOIO JJIEKTPUYECKOTO ClI0sl. MoJenbHble IIpeIcTaBiie- nokBuyM (K),
HUILT HUA O CTPYKType ABoMHOrO ciosi. Teopus ['ymn - Hanmena - ['po- PYOEKHBIN
PA3JIE- | ma; cCXOJACTBO W pa3iMyuus ’TON TEOPUHU C TEOPUEH NOHHOW aTMO- KOHTPOJIb
JIA. chepnr [ebas - ['rokkers. (PK).

10. | DJIEK- [InoTHOCTH TOKa Kak Mepa cKopocTu 3jekTpoanoro mporecca; | OIIK-1; | 3ammra nabo-
TPO- nonspusanus  d1ekTponoB. Cramuu snekrpomroro mporecca. | OHUK-2: | patop-noi
XUMU- | Mexaau3mbl Maccoreperoca: aupdys3usi, MUTpaus 1 KOHBEK- OIIK-3; pa6ots1 (JIP),
YE- musi. Tpu OCHOBHBIX ypaBHeHHS IU(PGY3HOHHOW KHHETHKH | 8g§:g’ Tectuposa-
CKAJ 00U MOAXO0/ K PEIICHHIO €€ 3a1a4. 3aBUCUMOCTh TOKa OT T10- " | mue (T), xon-
KMHE- | reHuuana B yClOBHUSX MEMJIEHHOW cTanuoHapHOW muddy3uu K nokBuyM (K),
TUKA. mwiockoMy snektpony. [lomsporpadusi. YpaBHeHue [Uisi TOKa B pyOeKHBIN

TEOPUH 3aMEJIJICHHOTO pa3psiia; TOK 0OMeHa U MepeHarpsHKeHue. KOHTPOJIb
3aBUCUMOCTh CKOPOCTH CTAJIUU pa3psAlia OT CTPOEHUS JIBOMHOIO (PK).
CJIOSl HA PUMEpPE JIEKTPOBOCCTAHOBIIEHUSI NOHOB TUIAPOKCOHUS

U TepoKcuaucyibdata Ha PTYTHOM djektpoae. Duznmyeckuii

CMBICJ DHEPIUU aKTHUBALIMU B YCJIOBHSX 3aMEUIEHHOTO pa3psja.

ConpspkeHHbIE peakuu B 3JEKTPOXUMHYECKONH TEOPUH KOppo-

3. MeTozpl 3aIlUThl METAIIJIOB OT KOPPO3UU. XUMUYECKUE HUC-

TOYHUKHU TOKA; UX BUJIbI © OCHOBHBIE XapAKTEPUCTUKH.

Ha u3yuenue xypca orBoaurcsa 576 yacoB(16 3.e.), U3 HUX KOHTaKkTHas pabota 363 yacoB, B TOM UHUCIIE

JNeKUMOoHHBIX -131 vacoB, nmpakTrueckux(cemuHapckux) 116 gacos, nabopaTopHbix 3aHsaTui 116 vacos,

caMocCTosATeNbHAas padoTta ctyaeHTa 159 yacos, 3aBepinaercs sk3ameHamu ( 54 gaca).

Tabnuna 2. O01as Tpy10eMKOCTb TUCHUIUIMHBI cocTaBisteT 16 3aueTHbIx enuHul (576 4acoB)

Bux pa6orsl TpynoemkocThb, 4yacol
6 cemecTp 7 cemecTp Bcero
O01mas Tpya10eMKOCTh (B Yacax) 252 324 576
KonrakTHasi pa6ora (B yacax) 168 195 363
Jlexumonnsie 3ansTus(JI) 56 75 131
[IpaxTuueckue(cemunapckue)3ansatus (113) 56 60 116
JlaGopatopusie padotsl (JIP) 56 60 116




CamocrosiTesibHas padoTa (B 4acax) 57 102 159
Kontponbnas padota (K) 25 50 75
CamocTosTeIpHOE U3YUYCHHUE Pa3/IeTIOB 22 52 74
[ToaroToBka v MpOXOkKACHUE TPOMEKYTOUHOM | 27 27 54
aTTecTaluu

Buja npoMexyTo4HOI aTTeCTALMHU JK3aMeH JK3aMeH

Tabnuua 3. JIeKUMOHHbBIE 3aHATHS

Tema

6 cemecTp

I[TepBblii 3akoH TepMoarHaMUKU. Llenb u 3a1auu U3y4eHUs TEMbI-PACKPbITh OCHOBHBIE MOHATHUS U
OIpe/ieIeHUs] TePMOJMHAMMKHN, OCHOBHBIE aKCHOMBbI TEPMOAMHAMHUKH, PaOOThI, TEIUIOTHI, BHYT-
peHHel 3Hepruu, GOpMYJIHPOBKH MEPBOrO 3aKOHA TEPMOAMHAMUKH, aHAJIMUTUYECKUE BBIPAXKEHUS,
3aKkoH ['ecca u ero ciieAcTBUs, TEIIIOEMKOCTH, 3aBUCUMOCTH TEIJIOBOTO AP deKTa peakluu OT TeM-
neparypsl.

Bropoii 3akoH TepMmoguHamuku. Llenp ¥ 3amauM M3y4eHUs TEMBI-PACKPBITH IIOHATUE DHTPOINH,
(GOpMyYIMPOBKH U aHATTUTUYECKUE YPAaBHEHHsI BTOPOr0 3aKOHA TEPMOAMHAMUKH, YCIIOBHS (pa30BOro
U XMMHYECKOI'0 PaBHOBECHS, pacueTa TEPMOAMHAMUYECKHUX IMOTEHLINUAJIOB Ul PA3IMYHbIX IIPOLIEC-
COB.

TepmonnHamuka pacTBopoB. Llenb u 3a1aun U3y4eHHs] TEMBI-PACKPBITh TEPMOJIUHAMHUKY PacTBO-
POB HEDJIEKTPOJIUTOB, NAPIUAIbHBIE, MOJIBHBIE M MHTEIPAJIbHBIE CBOMCTBA, XUMUYECKUN NTOTEHIU-
a, QyTUTUBHOCTb, KPUTEPUN YCTONUYMBOCTH pacTBOPA.

da3oBble paBHOBecus. Llenb 1 3a1aun U3y4eHUsI TEMBI-PACKPBITh T€TEPOr€HHbIE PABHOBECHS B OJ1-
HOKOMIIOHEHTHBIX CHUCTeMax, npaBuiio ¢a3 ['mb66ca, pacuer (a3oBbIX paBHOBECHH B OJJHOKOMIIO-
HEHTHBIX U JIByXKOMIIOHEHTHBIX CHUCTEMax M3 OOIIEro M YaCTHBIX YCIOBUN paBHOBECHUS, PaBHOBE-
CHSl )KUJIKOCTh-TIap, paBHOBECHS KOH/IEHCUPOBAaHHBIX (a3 (0cMocC).

Xumudeckoe paBHoBecue. Llenb 1 3a1aun U3y4eHus: TEMbI-PACKPBITh YPABHEHHUE U30TEPMBbI XUMHU-
YECKOM peakl, KOHCTAHThl PABHOBECHS], 3aBUCUMOCTh KOHCTAHTBI PABHOBECHUS OT TEPMOJINHAMHU-
YECKUX NEPEMEHHBIX, PELICHUE 3a/1a4l pacyeTa COCTaBa B TOMOI€HHBIX U FE€TEPOreHHBIX CUCTEMAX
C IOMOIIBIO KOHCTaHThI PABHOBECHS.

AncopburonHoe paBHoBecHe. Llenb U 3a7aun U3y4eHHs] TEMbI-PACKPBITh CYIIHOCTh a/ICOPOIIMOH-
HBIX PaBHOBECHUI, OCHOBHBIE MOAXO/IbI JUIsl OMMCAHUS POLECCOB aJACOPOLNU, METOA aOCOTIOTHBIX
KOHIEHTpalui 1 Metoa n3obiTka ['n66ca, nzorepmsl Jleurmropa u bOT.

OCHOBHBIC IOHITHUS U MOCTYJIAaThl CTaTUCTUYECKOM TCPMOANHAMUKU .HCJ'IB " 3a/1a41 U3y4YCHUA
TCMBI-PACKPBLITh OCHOBHBIC ITOHATHA U MMOCTYJIATHI CTaTHUCTUYECKOU TCPMOAUHAMUKHU ,ITIOHATHA (I)a—
30BOC ITPOCTPAHCTBO , BUIBI (I)YHKI_II/II/I pacipeaciceHud ,CTaTUCTUKA bonpimana u HUHTCpHpCTallus




3aKOHOB TEPMOJUHAMHUKH C TIO3UITUN CTATUCTUICCKON (DU3UKH.

O6H_II/I€ COOTHOHICHUA MECKAY CTATUCTHYCCKMMHU H TEPMOAWMHAMHYCCKUMH (I)yHKHI/IHMI/I. Craru-
CTUYCCKasA TCPMOAMHAMHKA HUACAIIBHBIX W PCAJIBHBIX CUCTEM .I_[CJ'II) M 3aJa49d U3YUYCHHA TEMBI -
PACKPLITH CYHIHOCTDH CTaTHCTHYCCKOM TEPMOANHAMUKHU UJCATIBHBIX U PCAJIBHBIX CUCTEM

7 cemecTp

®dopmanbHas kuHeTuka. Llenb 1 3a1aum n3y4eHus: TEMBI-PACKPBITh KUHETUYECKUE 3aKOHOMEPHO-
CTH MIPOCTHIX U CIOKHBIX XUMUYECKHX PEAKIUi, IEMHbIX PeaKklnii, peakiuii B IOTOKe, Koyieha-
TEJIbHBIX PEaKLMi, 3aBUCUMOCTb CKOPOCTH PEAKLIMK OT TEMIIEPATYPBL.

10.

TeopI/IH XHUMHYECKOU KMHETHKH. ]_[CJ'II) " 3aJ1a4i U3YUYCHUSA TEMBI-PACKPBITh CYTh TCOPHUH aKTUBHBIX
CTOJIKHOBEHHI U TCOPHUU aKTUBHUPOBAHHOI'O KOMIIJICKCA, MPUIJIIOKCHUEC TCOPUN AKTHBHBIX CTOJIKHO-
BCHHI B AKTUBUPOBAHHOI'O KOMILIICKCA K pCaKIUAM PA3JIMYHOIO THUIIA — MOHO-, ou- u TPUMOJICKY-
JIPHBIM pCaKIUAM, a TAKKC PACKPLITh TCOPETUYCCKUEC 3aKOHOMCPHOCTH (1)OTOXI/IMI/I‘IGCKI/IX pCak-
OuH.

11

Karanus. I_IeJ'IL U 3a1a491 U3YyUYCHUS TEMbI-PACKPBITh KUHCTUKY U MCXAaHU3M 'OMOI'CHHBIX U I'€TEPO-
TCHHBIX KaTAJIMTHYCCKUX MTPOUECCOB, TCOPUN T'OMOTCHHOI'O KUCJIOTHO-OCHOBHOI'O KaTalJin3a, MYyJib-
THUIINICTHAA TCOPUA BaﬂaHI[I/IHa, TCOPHUA aKTHBHBIX ancamoOier Kobo3sena.

12.

PaBHOBecHBIC 1 HEPABHOBECHBIC SIBJICHUS B PACTBOPAX JIEKTPOIUTOB. Llenb u 3a1aun u3ydeHus
TEMBI-PACKPBITh CYTh COBPEMEHHBIX TCOPHH COJIbBATAIIMN B PACTBOPAX AJICKTPOJIUTOB, HOH-
HMOHHOTO B3aMMOJICHCTBHS B PACTBOPAX CHIIbHBIX JICKTPOJIUTOB, HEPABHOBECHBIX SIBJICHUH B pac-
TBOPaX AJIEKTPOIUTOB-3JICKTPOIIPOBOIHOCTD, YUCEI MIEPEHOCA MEKTPO(HOPETHUECKUE U PelaKca-
nroHHbIe 3P dekThl, 3¢ dekT Buno, Jlebas-DanpkoracHa.

13.

TepmoanHaMuKa AIEKTPOXUMUYECKHX Lenel. Llenp u 3aga4n u3ydeHust TEMbI-PACKPbITh CBOMCTBA

AIIEKTPOXUMHUYECKUX CUCTEM, COJIEpKALINX MeX(a3Hble I'PaHUIbl, HAYYUTCS HCCIEI0BaTh CBOM-
CTBa IPaHULl pa3zelia, MO3HaTh UX CTPOCHUE, MEXAaHU3M BO3HUKHOBEHHSI MIEKTPOJHOTO MOTEHIIHA-
71a, KjIaccuuKaIus IEKTPOIOB U JIEKTPOXUMUYECKUX 1ieneit, metobl D/C.

14.

CrtpoeHue 3apsHKeHHBIX TpaHull pazaena. Llens u 3a1aun u3yuyeHus: TeMbI-PacKpbITh MEXaHU3M 00-
pa30BaHMs IBOMHOTO 3JIEKTPUUYECKOTO CJIOS U €€ POJIb B KHHETUKE 3JIEKTPOIHBIX MPOIIECCOB, pa3-
JUYHBIE MOJICJIBHBIC TIPEACTABICHUS O CTPYKTYPE TBOWHOTO CIOS.

15

DOnexTpoxumMuueckas KuHeTuka. Llenb M 3amaun M3ydeHHs] TEMbI-PAcKpPbITh CTaAMWHOCTH 3JIEK-
TPOJHOTO TPOIlecca, MEXAHU3Mbl MAaccOlepeHoca, TEOpUH AU(pPy3MOHHON KMHETHKH M 3aKOHO-
MEPHOCTH TEOPHUH 3aMEIUIEHHOTO pPa3pslla, KUHETHKHU CIIOKHBIX JIEKTPOXMMUYECKUX pEaKLUH,
AIIEKTPOXUMHUYECKON KOPPO3UH METAIIJIOB.

Tabnuna 4. [IpakTuueckue (CeMHUHAPCKUE) 3aHATHUS

Tema

6 cemecTp

I 3axoH TepmoguHaMUKU. BHyTpeHH:s 3Heprus, paboTa pa3IH4HbIX TPOLIECCOB.

3HTaJ'IB1'II/I${, TCIINIIOEMKOCTD.

Tepmoxumus. 3akoH ['ecca, ypaBuenue Kupxrodda.




4 II 3akoH TepMOAMHAMUKN. DHTpoIUs. Beruncienne abCoOMOTHBIX SHTPOIUH.

5 OdyHnamenTansHoe ypaBHeHue ['ub6ca. TepmoauHamuueckue noreHmansl (MaeansHbie ra-
3bl, XUMUYECKUE PEAKIINH )

6 OynnamentansHoe ypaBHenue ['nb6ca. TepmoauHamuueckue noteHuuans (PeanbHble rassl,
KOHJCHCUPOBAHHOE COCTOSIHHE)

7 PactBopel. PaBHOBECHE KUAKOCTh-TIAP B UICATBHBIX U PEAIbHBIX CUCTEMaX. 3akoH Payis.

8 Kpuockonust u 50ynTuocKomnus.

9 [IpaBuio ¢a3. Ypauenue Knaiinepona-Knaysnyca. OqHOKOMIIOHEHTHBIE CHCTEMBI.

10 [TpaBumno da3. Ypasuenue [penepa. [[ByXKOMIOHEHTHBIE CUCTEMBI.

11 XuMuyeckoe paBHoBecHe. Pacder BBIXOJOB MPOIYKTOB PEAKIUM B UICATBHBIX U PEATbHBIX
ra3oBbIX CHCTEMaX.

12 N3otepma xumuueckoii peakuuu. CtangaprtHas sHeprus ['m60ca. 3aBUCHMMOCTh KOHCTAHTHI
paBHOBECHS OT TEMIIEPATYPHI.

13 CrioxHBIE pAaBHOBECHSI.

14 Craructuueckas TepmoanHamuka. Cymmel o cocrosuusm. Pacuer qist H u Hy npu 298,15 n
1000 K.

15 CraTuctuueckas TepMoJiuHaMuKa. Pacuer Cp0 , STO, CDT* s H u Hy mpu 298,15 1 1000 K.

7 cemecTp

16 Kunernka HeoOpatumbIx peakiuii. MeTo bl onpeaesieHus MOPSIKOB PEaKIInil.

17 KuneTtnka oOpaTUMBIX | IMapauIeIbHBIX PEeaKIHi.

18 Kunernka nocienoBarenbHbIX peakuuil. MeTos cTallMOHapHbIX KOHUEHTpauuid boaeHmre-
Ha.

19 TeMneparypHasi 3aBUCUMOCTb CKOPOCTEN XMMHUYECKUX PEAKIMi. Y paBHEHUE AppeHuyca.

20 Teopus CTONKHOBEHHH. bUMONIEKyYIsIpHBIE PEAKLIUHU.

21 Teopust cronkHOBEeHN. MOHOMOJIEKYIISPHBIE PEAKIIUU.

22 Teopust aKTUBUPOBAHHOTO KOMILIEKca. CTaTUCTUYECKUH aCIeKT.

23 Teopust aKTUBUPOBAHHOTO KOMILJIEKCA. TepMOIMHAMUYECKUI aCIeKT.

24 Kunerrka nenHpix peakiuii (TeOpeTHUeCcKUii ceMuHap)

25 Kunernka gpepMeHTaTUBHBIX KaTAIUTUYECKUX PEAKIIHUIL.

26 Koa¢duirenTsl akTUBHOCTH CUIIBHBIX M CJIA0BIX 3JEKTPOIUTOB.

27 O/J1C. Pacuer 3/IC XMMHUYECKHX LIETIEN € MIEKTPOIaMU Pa3InYHOrO TUIA

28 Pacuer O/IC xuMH4eCKHX LENEN € MIEKTPOJAMHU PA3IIMYHOTO TUIIA

29 Pacuer DJ1C KOHLIEHTpallMOHHBIX LIeTeH

30 TepMoanHaMuKa rajJbBaHUYECKOro 3jeMeHTa. Pacuer »sHTanenuu, s3HTponuu U 3uepruu ['mo-

Oca peakiui.

Tabnuuas. JlaboparopHble 3aHATHS

Ne Tema

/T 6 cemecTp

1 Ompenenenue TEIIOTH PACTBOPEHUS CyibGhara Meau

2 Onpenenenne TEIIOTH PEAKIIMN OKUCIEHUS LIABEJIEBONW KMCIOTHI IEPMAaHIaHATOM HATpUs

3 Omnpenenenne AaBleHUs apa BOABI M 3TUIIOBOIO CIIMPTA B 3aBUCHMOCTH OT TEMIIEPATypPhl

4 HccnenoBanune paBHOBECHS IBYXKOMIIOHEHTHOW CHCTEMB Iap — pacTBOp (3THIIOBBIA CIIUPT -




BOJIA)

5 HccnenoBanme kprucramum3anuu OuHapHbIX JerkoraBkux cucreM NaNOs; — NaNO,, NaNO;
—KNO3, KNO3 — Cd(NO3),

6 HccnenoBanue paBHOBeCHS B TPEXKOMIIOHEHTHOH cucTeMe (3TUJIOBBIA CHUPT — YEThIPEX-
XJIOPUCTBIN yTaepo - Boaa)

7 N3yuenne XMMUYECKOTO paBHOBECHS PeaKIMy B3aumoaecTBus xjmopuaa xenesa (I1I) ¢ no-
JUJIOM KaJIusi B pacTBOpE

8 OrnpezenieHre MOJEKYIISIPHOM MacChl caxapo3bl U XJIOpU/a Kallds Kpuockonuieckum. Pacuer
TEPMOJIUHAMUYECKUX CBOMCTB PACTBOPOB HEDJIEKTPOIUTOB U BJEKTPOIUTOB MO JAaHHBIM
KPUOCKOIUYECKUX U3MEPEHUI

9 N3yuenune 3aBUCUMOCTH TUIOTHOCTH >KHJIKOCTH OT TEMIIEPaTypPhI

10 Onpenenenyue UHTErpalbHON TEIUIOTHl PACTBOPEHUSI COJM MPU 00pa30BaHUM KOHLIEHTPUPO-
BaHHOTO pPacTBOpa

11 Omnpenenenue coepkaHus KPUCTATM3AUOHHON BOJIbI B KPUCTAIIOTUAPATAX

12 OrmpesenieHne KOHIIGHTPALUM PACTBOPEHHOTO BEIIECTBA MO MOKA3aTENI0 MPETOMIICHHS pac-
TBOpa

13 Onpenenenue TEIIOTHl HENTpaIu3aluu

14 OrnpenenieHne TEMI0Thl PEaKUU OKUCICHUS

7 cemecTp

15 N3yuenne KaTaqTuTUYECKOTO Pa3IOKEHHS IEPEKUCH BOAOPO/1a Ta30METPUIECKUM METO0M

16 N3ydyeHne cKopoCcTH rupoin3a YKCYCHOIO aHIHIPUAa METOIOM 3JIEKTPOIIPOBOJHOCTHU

17 N3ydyeHne KUHETUKN TOMOXUMUYECKUX PEaKLIH

18 Omnpenenenre NopsaKa peakiuy OKUCICHHS HOAHI-MOHOB HOHAMHU TPEXBAJICHTHOTO kKele3a

19 N3ydeHne CKOpoCTH peakliMi OMBUICHHSI CIOKHBIX 2HPOB B MPUCYTCTBUHU HOHOB BOAOPO/A

20 Ormpezenenue nopsiaKa peakiiui OKUCICHUS HOIUI-HOHOB HOHAMHU TPEXBAJIEHTHOTO JKeJle3a

21 N3yueHne CKOpOCTH peakIuu HOANpOBaHUs alleTOHA

22 Onpenenenre pacTBOPOB AIEKTPONPOBOJIHOCTH PACTBOPOB CIa0bIX M CHIIBHBIX 3JEKTPOIH-
TOB B (DYHKIIMU OT COCTaBa U TEMIEPATyphbl U pacyeT KOHCTAHTHI U CTEMEHU AMCCOIUAINU
3JEKTPOJIUTOB

23 Omnpenenenne IJ[C u pacuer TEPMOJMHAMUUYECKUX XapPaKTEPUCTUK PEAKLMU B rajJbBaHHUYe-
CKUX dJIeMeHTax (3nemMeHT Skobu-/lanuss)

24 OmnpeneneHre XMMHUYECKOTO PaBHOBECHS B T€TEPOTCHHBIX cHUCTeMax (UccienoBaHue Kapbo-
HATOB)

22 Onpenenenre pacTBOPOB AIEKTPONPOBOIHOCTH PACTBOPOB CIAOBIX M CHIIBHBIX 3JIEKTPOJIH-
TOB B (YHKIIMHM OT COCTaBa M TEMIEPATYPhl M pacueT KOHCTAHTHI U CTETICHH JMCCOIMAIINN
AJEKTPOJIUTOB

23 Omnpenenenne IJ[C u pacuer TEpPMOJMHAMUYECKUX XapPaKTEPUCTUK PEaKlUi B rajJbBaHHUYe-
CKUX d7IeMeHTax (dnemMeHT Skobu-/lanusms)

24 OmnpeneneHre XMMUYECKOTO PaBHOBECHUS B T€TEPOTCHHBIX cHUCTeMax (HccienoBaHue Kapbo-
HAaTOB)

25 N3yuenune ckopocTy MHBEPCUHU TPOCTHUKOBOIO caxapa

26 N3yuenne cCKOpOCTH peakIuu pa3ioKEHHUsS MOYEBHUHBI B BOJHBIX PACTBOpPaX METOJIOM JJICK-

TPONPOBOJHOCTHU




27 Karanutuueckas neruaparanus 3THIOBOTO CIIUPTA

28 N3yueHne KMHETUKH PACTBOPEHMS MAJIOPACTBOPUMBIX BELIECTB

29 N3ydeHne ckopocTu MyTapOTaly [ITF0KO3bI

30 W3ydyeHne KMHETUKH pPeakIuy TuApaTalli YKCYCHOTO aHTUIPUIA KOJIOPUMETPUUECKUM Me-
TOJOM

31 N3ydyeHne KUHETUKU 3JCKTPOXUMHUECKUX peakiuil (3JIEKTPOJIU3 pacTBOpa cyibdaTa Meau
(I1)). HukenupoBaHue MpeIMeToOB

Tabnuma 6. CaMocTOSATENIBHOE U3YyUEHUE PA3/IEI0B JUCIIUILINHEI

Ne
pa3jiena

BOHpOCbI, BbIHOCHMbIC HA CAMOCTOATEC/IbHOC U3YUCHUEC

6 cemecTp

1.

TeopeMa 0 COOTBETCTBEHHBIX COCTOAHUAX. BUpHanbHbIe ypaBHEHHS COCTOSHUS.
3aBHCUMOCTh TEINIOEMKOCTH OT TEMIIEPAaTyphl U pacueThl TeIoBBIX 3()(eKToB peak-
ruii. Tabnumpl cTaHAAPTHBIX TEPMOJMHAMUYECKUX BEJIWYMH W MX HCIIOJIB30BAaHHE B
TEPMOAMHAMUYECKUX pacyeTax.

HekomnencupoBannas temnora Knaysuyca u pabora, MoTepsiHHas B HEOOpaTUMOM
nporecce. OG0CHOBaHME BTOPOT0 Havajga TEPMOIUHAMUKH.

CootHoureHus: MakcBesia U UX UCMOJIb30BAHKE JIJISI BBIBOJA Pa3IMYHBIX TEPMOJMHA-
MHUYECKHX COOTHOIIEHUH. YpaBHeHue ['mb0ca - ['epMrosbiia.

Meron nerydectu. Pa3nuuHbie METOIbI BBIYUCICHHS JIETYUYECTH U3 OINBITHBIX JTAHHBIX.

CrangapTHble COCTOSIHUS MPHU OINPENEICHUN XUMUYECKUX MMOTEHIINAJI0OB KOMIIOHEHT B
KHUJKUX U TBEPJBIX pacTBopax. CuMMeETpUYHas 1 HECHUMMETPHUYHAsi CUCTEMbI OTCUETA.
BeiBon ycnoBus memOpaHHOro paBHOBecHs. KosuiMraTUBHBIE CBOWCTBAa pPacTBOPOB.
H3menenue TeMiiepaTypsl 3aTBEpACBaHUA Pa3IMYHBIX PACTBOPOB

. PaBHOBecHbIE cocTaBbl Mapa M KUAKOCTH. Pasnuunble Buabl (a30BBIX JAHArpamMM:
p-x (T=const), T-x (p=const).

JmarpamMmbl cOCTOSTHHS (TITIABKOCTH) IBYXKOMIIOHEHTHBIX CHCTEM M MIX aHAJIU3 Ha OC-

HoBe mpaBmia (a3. PaccmanBanne B IBYXKOMIIOHEHTHBIX CHCTEMaX.

TpexxomnoneHnTHbIe cuctemsl. TpeyronsHuk ['n06ca.

HpI/IBe,HeHHI)IG TEPMOJUHAMHUYICCKHUE TTOTCHIHAJIDI. COBpeMeHHBIC MCTOALI pacycTa paB-
HOBCCHBIX COCTAaBOB.

AncopOrist U3 pacTBOPOB U Ta30B0M (a3bl. Vi3oTepMbl 1 M300apbl acOPOLIUH.
[TonumonexynspHas ancopOuus, ee MpUOIIKEHHOE ONUcaHue MeToJoM bpynayspa -
Owmera - Temnepa (BOT). BeiBon ypaBuenus bOT. Ucnons3oBanue ypaBuenus bOT mst
OTpeIeIIeHNsI TOBEPXHOCTH aJICOPOSHTOB.

[TnoTHOCTH BeposiTHOCTH (PYHKITHS pacTipeiesieHHs) U €€ CBoCcTBa. MUKpOKaHOHUY €-
ckuii ancambib. Kanonnueckuii ancamOIIb.

BpamarensHas cyMMa 1o COCTOSIHUSIM JJisl K€CTKOro potaropa. CocTaBistonue ams
BHYTPEHHEH SHEPruu, TEIIOEMKOCTH, JHTPOIUHU, OOYCIOBIEHHBIC BpaIlaTeIbHBIM
nBkeHreM. OpTo- ¥ MapaBoAOPO] M UX TEPMOAMHAMUYECKUE CBOMCTBA. BHyTpeHHee
BpalIeHUE U 3aTOPMOKEHHOE BpallleHHE.

Meroa siueek B CTaTUCTUYECKOM TEPMOJMHAMMKE KUAKOCTEH. Pacder sHTponuu cme-




LIEHMS] B paMKax pEeLIeTOYHON MOJENH pacTBopa. Teopuu TemIoeMKoCcTH DHHIITEHHA
u Jlebas.

Toueunsle neeKThl KPUCTATUIMYECKUX perieTok. Bakancuu. Mexnoy3enbHble 4acTH-
1ipl. PaBHOBECHBIE U HEPaBHOBECHBIE e(DEKThI perieTok. MeTo 1 HauboJIbIIero ciarae-
MOTO IIPH BBIYMCIEHUU CYyMMBI 110 COCTOSIHUSIM JJIsl KPUCTAUIOB C PA3JIMYHBIMU BHJA-
MU TOYeuHbIX AedekToB. Hecrexuomerpuueckue COeMHEHUS U UX TEPMOJUMHAMUYE-
CKO€ OIIMCaHHUE.

7 cemecTp

OOpatuMble peakiuu mepBoro nopsaka. OmnpeneneHne 3JIEMEHTAPHBIX KOHCTAHT U3
ONBITHBIX NaHHBIX. [lapamnensusle peakuuu. [locnenoBaTenbHble peakuy Ha IpUMEpPe
JIBYX HEOOPATHMBIX peakIuii IepBOro MOpsaKa.

[Ipunnun kBasucrannoHapHocTH boxaeHmTeiiHa u o0nacth ero nmpumeHumoctu. Ksa-
3upaBHOBecHUe. Y paBHeHHE Muxasnuca - MeHTHH.

[IpuMeHeHne MeToAa CTAMOHAPHOCTU JJI COCTABJICHUS KWHETUYECKUX YPaBHEHUU
HEPa3BETBJICHHBIX IIETTHBIX PEaKIiii Ha MpUMepe TEMHOBOTO oOpa3oBanus HBr.
[TonyocTtpoB Bocrutamenenust. [lepuoa nHAYKIMU. 3aBUCUMOCTH CKOPOCTH PEaKIMK Ha
HIKHEM IIpeielie BOCIUIAMEHEHUS OT AMaMeTpa COCyla U MPUPOABI €r0 IMOBEPXHOCTH.
[IpuMeHeHne MeToa KBa3UCTALIMOHAPHBIX KOHLEHTPALUM I ONIUCAHUS NPEACIIBHBIX
SIBJICHUI B OKPECTHOCTSIX IIEPBOTO U BTOPOIO MPEAEIIOB BOCIIIIAMEHEHUS
Konebarenbubie peakiuu. Cxema Jlortka-BonbsTeppa. ®a3oBblii mopTper. YcTolyu-
BOCTh CTAaIlMOHAPHOTO cocTosiHusA. Touku Oudypkanuu. Peakius benoycosa - JKabo-
TUHCKOTO.

3aBUCUMOCTb KOHCTAHTBhl CKOPOCTU XMMHYECKON peakluu OT TeMIIepaTyphl. Y paBHe-
Hue Appenuyca. OnbITHasi S3HEPTUs aKTUBALIUH.

10.

Tpumonekynspubsle peakuuu. [IpuMeHeHne Teopun aKTUBUPOBAHHOTO KOMILIEKCA IS
ONMCaHUs TPUMOJIEKYJISIPHBIX PEAKIUM ¢ y4acTHEM OKHCHU a30Ta. Teopus coynapeHui
B NMPUMEHEHUHN K TPUMOJIEKYISApHBIM peakiusiM. ColocTaBieHne pe3yibTaToB 00enx
TEOpHil.

Peakniun B pactBopax. "Knertounsiii sddext". YpaBuenue bpencrena- breppyma.
VYpaBHeHne CMOIyXOBCKOTO.

OnpeneneHre KMHETUYECKMX MOCTOSHHBIX (POTOXMMHUYECKHX PEAKIMl METO/IOM cTa-
LMOHAapHBIX KOHIeHTpaluil. Cxema llItepna-Ponmepa.

11.

Omnpenenenue karanusza. OOmMe npuHIMIBI KaTanu3a. Ponp karanuza B xumun. Oc-
HOBHBIE€ IIPOMBIIUIEHHBIE KaTAIUTHYECKHUE ITpoLecchl. [IpuMepsl MEXaHU3MOB KaTalu-
TUYECKHUX ITPOLIECCOB.

HeonHopogHocTe  moBepxHOCTM — Karanu3aTopoB.  KuHeTMka — reTeporeHHo-
KaTaJUTHYECKUX peakuui ¢ aud@Py3noHHbIMH orpaHuyeHusIMU. BuemHsas nuddysus
(MeTox paBHOAOCTYMHOW mOBEpXHOCTH). KHHeTHMKa KaTalUTUYeCKUX pEeaKIHil BO
BHyTpeHHel nud@y3nonHoil obnactu. Pemenne kuHeTHueckoil 3agauu 3eibA0BHUYA-
Tune nnst HeoOpatumoil peakiuu nepsoro nopsaka. @akrop Tune u quddysnonnoe
TOPMOKEHHE. DHEPrusi akTUBALMU KaTaTUTHUYECKON peakui B KHHETUYECKON U BHYT-
penneit muddy3noHHON 00TaCTH.

Mertannsl kak kKaranusatopbl. Teopus mynbTuIuieToB bamanauna. [TpuHuun reomer-
PHUYECKOTO M DHEPreTHYECKOro cooTBeTcTBUSA. O01acTh MPUMEHEHUSI TEOPUU MYJIbTH-




rieroB. Hanecennble kaTanu3aTopsl. Teopus akTUBHBIX aHcambieit Kobozesa.

12. Pa3BuTHe npexncraBiaeHuil 0 ctpoeHUH pacTBopoB AekTposnutoB (T. I'porryc, M. @a-
paneii, C. Appennyc, U.A. KabiaykoB).

®dusnueckue ocHOBBI Teopun Jlebast - ['tokkens - OH3arepa; 37MeKTpohOpPeTHUCSCKUN 1
penakcanuoHHbIN 3¢ dekTsl; d3hdexTs Buna u Jlebas - danbkenrarena. 3aBUCHMOCTh
MOJIB’)KHOCTH MOHOB OT UX MPHUPOJBI, OT MPUPOABI PACTBOPUTEISI, OT TEMIIEPATyphl U
KOHIIEHTPALlUU pacTBopa. MexaHu3M 3JIEKTPONPOBOIHOCTA BOJHBIX PaCTBOPOB KUCIIOT
U 1IEeJI0YEH.

13. [ToHATHSA TOBEPXHOCTHOIO, BHEIIHETO M BHYTPEHHETO MOTEHUMAJIOB; PA3HOCTH MOTEH-
nuaioB I'ansBanu u BonbTa.

Onpenenenne kKodp(UIMEHTOB aKTHBHOCTH M YKCEN MEPEHOCAa HA OCHOBE M3MEPECHHIA
SJIC.

14. AJZICOpPOIIMOHHBIN METOJ] M3y4YeHHUs JABOMHOTO JJIEKTPUUYECKOTO CJIos. MojenbHbIe
MIPEICTABIEHUS O CTPYKType ABOMHOro cios. Teopus ['yu - Hanmena - I'pama; cxon-
CTBO ¥ pa3IMyMsl 3TOU TEOPUH C TeopHei noHHOM aTMocdepn! [lebas - ['tokkes.

15. 3aBUCUMOCTb CKOpPOCTH CTaJWU pa3psAia OT CTPOEHHUsS JBOWHOTO CJOs Ha MpUMEpe
AJIEKTPOBOCCTAHOBJIEHUS HWOHOB TUAPOKCOHHMS M IEPOKCUAMNCYIb(aTa Ha PTYTHOM
anekTposae. PU3NUECKUil CMBICT SHEPTrUU aKTHBALMM B YCIOBHUSIX 3aMEIJIEHHOIO pas-
psina. ConpsiKeHHbIE PEeaKIMK B 3JIEKTPOXUMHUECKON TE€OpUH KOppo3uu. MeTobl 3a-
IIUTHl METAUIOB OT KOPPO3UH. XUMHYECKHE HCTOYHHUKH TOKA; WX BUIBl U OCHOBHBIC

XapaKTCPUCTHUKH.

5. OneHOYHbIE MATEPHAJIBI VIS TEKYLIEro M Py0e:KHOT0 KOHTPOJIA
YCIIeBA€MOCTH M MPOMEKYTOYHOM ATTeCTAlNHU

KouneunsimMu pe3yiabTaTaM OCBOCHUSA MPOrpaMMbl JUCHUIIIIMHBI SABJIAIOTCA C(l)OpMI/IpOBaHHI)IG KO-
THUTUBHBIC JCCKPUIITOPBI «3HATH», KYMCTb», «BJIAaJACTh», PACIIMUCAHHBIC IO OTACJIbHBIM KOMIICTCHIIUSIM.
®opMUpOBaHUE 3TUX JECKPUIITOPOB MPOUCXOIUT B TEUEHHE BCEr0 CEMECTpa IO dTalaM B paMmKax pas-
JIMYHOTO BUJA 3aHATUHI U CAMOCTOSTEILHON pabOTHI.

B xone u3yuyeHMs NTUCHMIUIMHBI IPEIYCMAaTPUBAIOTCS MEKyu{uil, pyoexscHblil KOHmpoibL U npo-
MENHCYMOUHAA AMMmMeCmayus.

5.1 Ouenounvie mamepuanvl 011 MeKyue2o0 KOHMpPOJisl.

Lenv mexyweco konmpoiss — OIeHKa pe3yIbTaToOB paboTHl B ceMecTpe U 00ecTieYeHne CBOCBPEMEH-
HOM 0OpaTHOM CBSI3M, AJI1 KOPPEKIMH OOydeHUs, aKTUBU3AI[UM CaMOCTOSITENIbHON padoThl 00ydaro-
mierocsi. OOBEKTOM TEKYIIEro KOHTPOJIS SBISAIOTCS KOHKPETU3MPOBAHHBIE PE3yJIbTaThl OOYUEHHS
(yueOHbIe TOCTUXKEHUS) 110 AUCLUTIIIMHE

Texkywuit Konmpoap yCueBaeMOCTH OOECIEeYMBAET OLIEHMBAaHME XO/1a OCBOCHUS JIMCLUUIUIMHBI
«Pu3nveckas XUMHUs» U BKIIOYAET: OTBEThl HA TEOPETUYECKHUE BOIPOCH HAa MPAKTUUYECKOM 3aHATHH, pe-
IIEHUE TPAKTUYECKUX 33/1a4 U BBHIIOJIHEHUE J1a00paTOPHBIX paboT, CAMOCTOSATENIbHOE BBIIOJIHEHHE WHAM-
BUyaTbHBIX JOMAITHUX 33/IaHui (HAmpuUMep, pelieHue 3a7ad) ¢ OTYETOM (3aIIUTOH) B YCTaHOBICHHBIN
CpOK. OHGHKa KadyecCcTBa IMOATOTOBKU HAa OCHOBAHHHM BBIIIOJTHEHHBIX 3a)1aH1/1171 BCACTCHA IMperioaaBaTcjIcM (C
00CYXJICHHEM Pe3yJIbTaTOB), OBl HAYUCIISIOTCS B 3aBUCHMOCTH OT CJIOKHOCTH 3aaHuUs

5.1.1. Bonipochbl o TeMaM JUCUUIIMHBI «DU3MUYECKASA XUMHUS» (KOHTPOJIUpPYeMbIe KOM-
nerennun OIIK-1, OIIK-2, OIIK-6, IIK-1, I1K-4, IT1K-7.
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Tema 1. OcHOBBI XUMHYECKOH TePMOANHAMHUKH.

NNk wh =

OCHOBHBIE TOHATHS U ONPEACICHUS TEPMOAMHAMUKHI

YpaBHEHHE COCTOSTHUS UCATBHOTO Ta3a

YpaBHEHHE COCTOSTHUS PEAIbHOTO ra3a

BHyTpenusis sHeprus, Temniaora, pabora

[1epBblii 3aKOH TEPMOIMHAMUKHU

3akoH I'ecca u ero ciencTBUsA

TemnoeMKoCTb, TEIIOBOH 3P PEeKT peakluu U UX 3aBUCUMOCTH OT TeMIIepaTyphl

Tema 2. Bropoii 3aK0H TepMOAUHAMUKH.

1

2
3
4
5
6
7

. DHTponus. YpaBHEHHE BTOPOTo Havaia TePMOJIUHAMUKH I OOPaTUMBIX U HEOOpATHUMBIX TPO-
1LIECCOB

. DHTponwHs KaK (YHKIUS COCTOSsIHUS. VI3MEHEHHE SHTPOTINH MPHU Pa3IMIHBIX MTPOIIeccax

. dynnameHTanbHble ypaBHeHus [ n60ca

. YpaBaenue ['n66ca-/{rorema

. TepmogumHamudeckue moTeHIManbl. Y paBaenue [ mo6oca-I"enpmromnbiia

. Xumuueckuit noreHuan. CrocoObl BHIYUCICHUS XUMUYECKOTO MOTEHITHANa

. Merop JieTyyecTd U aKTUBHOCTH

Tema 3. PacTBopbI

1.

2
3
4.
5
6

WneanpHble peneabHO pa30aBiieHHbIE U HEUEATbHbIE PACTBOPBI

3axoH Payinsa. 3akon ['enpu

XUMHYECKUH MOTEHLMaJl KOMIIOHEHTOB B pacTBOpPE

Merton aktuBHOCTH. KO3 PHUIIMEHT aKTUBHOCTH M METObI X OIpEIeIICHUS
DyHKIUSA CMELICHUs IS UJIealIbHBIX U HeUJIeallIbHbIX pacTBOPOB
[TapunanbHbple MOJIBHBIE BETMYMHBI U UX ONPEAETICHUS

Tema 4. ®a3oBble paBHOBECHS

O NNk

9.

[Tonsitus dazer komnoneHTa. CTeneHu cBOOOIbI

BoiBoa ycnoBuii (ha30Boro paBHOBeCUs

[TpaBuiio a3 I'n66ca u ero BeIBOA

®a30BbIe paBHOBECHS B OJITHOKOMIIOHEHTHBIX cUcTeMax. Y paBHeHune Kiaysuyca-Knanepona
Jluarpamma cocTostHUSI BOABI, cepbl, hocdopa, yriepoaa.

®da3oBble epexo/Ibl IEPBOro U BTOPOTo poJa.

®da30Bble paBHOBECHS B IBYyXKOMIIOHEHTHBIX CHCTEMAaxX

KonnuraTuBHbIe CBOMCTBA pacTBOPOB

TepmoanHamuueckuit BoIBOJ 3ak0oHOB ' m60ca-KanoBanosa

10. lnarpamMmbl COCTOSIHUSI TPEXKOMIIOHEHTHOM cucTeMbl. TpeyronbpHuk ['n60ca

Tema 5. Xumnueckue paBHOBecHUs!

A N AR o e

BbIBOJ yCIIOBUI XMMHUYECKOTO PaBHOBECUS. XHMHUYECKasi IEPEMEHHAs
N3orepma Bant —'odda

N3menenue suepruu ['nd6ca u sneprun ['enbMrospia npu XUMHYECKON peakiuu
XUMHUYECKOE CPOJACTBO

3aKOoH JeMCTBUS Mace

XUMHUYECKUE PABHOBECHUS B paCTBOPax

I'eTeporeHHble XUMUYECKHE PABHOBECHS

3aBUCHUMOCTh KOHCTAHT PAaBHOBECHS OT TEMIIEPATYPHI U 1aBICHUS

Tpertnii 3akoH TepmoanHaMuku. [loctynat [lnanka



sl NS

Tema 6. A1copOIIMOHHBIE PABHOBECUS

OOm1ast xapaKTepUCTHKA aJICOPOIIMOHHBIX MTPOLIECCOB
Buner ancopOumii

Jlokanu3oBaHHas ¥ HEJIOKAJIM30BaHHAA afcopOLun
MOHOMOJIEKYIISIPHBIE U ITOJIMMOJIEKYIISIPHBIE aICOPOIIUU
AncopOuust U3 pacTBOPOB U ra3oB

N3otepMbl 1 n300apbl agcopOun

VYpaBnuenue Jlenrmiopa u ypaBuenue ['enpu
[TomumonekynsipHas aacop6uus. BeiBog ypaBuenus bOT

A

Tema 7. OcHOBHbIE IOHATHSA M MOCTYJIATHI CTATHCTHYECKON TepMOAUHAMUKH
MexaHnuecKkoe ONMcaHue MOJIEKYISIPHOM CUCTEMBbI

Oyukuusa pacupeneneHus Makcsesuia-boibnmana

OcHoOBHBIE IIOCTYJIAThl CTATUCTUUYECKON TEPMOIUHAMUKU

@DyHKIMSA pacnpeieseHNs B KAHOHUYECKOM aHcamoIie

Tema 8. OO0umme cOOTHOMIEHUS MEKAY CTATUCTHYECKMMH U TEPMOJAMHAMUYECKUMH PyHKIUSA-
Mu. CTaTHCTHYECKAsI TEPMOTUHAMMKA HI€AJbHBIX H PeaIbHBIX CHCTEM.

1. MonexynsipHast CyMMa 10 COCTOSIHHSIM M CyMMa 110 COCTOSTHUSIM MaKpPOCKOITUYECKON CUCTEMBI

2. CymMa 1o COCTOSTHUSIM JJIs1 5KECTKOTO pOTaTopa

3.KonebarenpHas cyMMa 10 COCTOSTHUSM U TAPMOHUYECKOTO OCIIHILIATOPA

4.CratucTHueckas TECpMOANHAMHKA HACAIbHBIX CUCTEM

5 CraTtuctrueckas TCpMOAMHAMHKA PCAJIIbHBIX CUCTEM

7 cemecTp

Tema 9. @opMasibHaAsi KHHETHKA

A AP S e S e

[S—
=]

11.
12.
13.
14.

OCHOBHBIE IOHATHUS U ONPEJCICHUS XUMUYECKON KHHETUKHI
Kunernueckuii 3aKoH AEHCTBHSA Macc

[Topsimok peakuuu U METOABI KX ONPEACIEHUS

Kunernueckre 3akOHOMEPHOCTH HYJIEBOTO, IEPBOTO U BTOPOTO MOPSAAKA
HeoOpaTumble peakiyu n-ro nopsijika

Kunernueckre 3akOHOMEPHOCTH TIOCJIEI0BATEIBHBIX PEAKIIMHI
KuneTnueckue 3aKOHOMEPHOCTH NapaJJIEIbHBIX PEAKIUU
Kunernyeckue 3akOHOMEPHOCTH OOPATUMBIX PEaKIUit

[IprHIMIT KBa3uCcTaMOHApHOCTH boaeHTeliHa

. IIpunuyn kBasupaBHoBecus . YpaBHeHue Muxaenecs MeHTOHa

IlenHble peakuuu. Pa3nnuHbie METOBI pacyeTa HEPAa3BETBICHHBIX LIETHBIX PEAKIUN
Pa3BeTBIiICHHBIE LICITHBIE pEAKIIUU

Peaknus B moToke. PEKTOpBI N€anbHOTO BEITECHEHUS U UACATBHOIO CMEILIEHUS

3aBUCUMOCTh KOHCTAHTBI CKOPOCTH XMMUYECKON PEaKIIUU OT TEMIIEpATyphl. Y paBHEHUE APpEHHU-
yca

Tema 10. Teopust xuMn4YecKol KHHETHKH

M S

IToBepxHOCTH NOTEHIMATIBHOMN 3Hepruu. Iyt peakun

Teopus akTuBHBIX cTONKHOBeHHN. Popmyna Tpayna-JIsronca crepu4ecKuii MHOXKHUTEIb

Teopust akTHBUPOBAHHOTO KOMILIEKca. TpaHCMUCCHOHHBIN KO3 PUIIMEHT

Teopurst aKTHUBUPOBAHHOTO KOMILJIEKCA B IPUMEHEHUH K MOHOMOJIEKYJISIPHBIM PEAKIIUAM

Teopust akTUBHBIX CTOJIKHOBEHHI B IPUMEHEHUH K MOHOMOJIEKYISpHBIM peakiusam. Cxema JIun-
JIeMaHa



Teopust ak THBUPOBAHHOTO KOMILJIEKCA B TPUMEHEHUU K OMMOJIEKYJIIPHBIM PEAKIUSIM.

6

7. Teopus akTUBHBIX CTOJKHOBEHUH B IPUMEHEHUH K OMMOJIEKYIISIPHBIM pEaKusaM

8. llpumeHeHue TeOpUM AKTUBUPOBAHHOI'O KOMILJIEKCA /JIsl ONMUCAHUS TPUMOJIEKYIISPHBIX peaKkLnii
9. Teopus aKTUBHBIX CTOJIKHOBEHHUI B IPUMEHEHUH K TPUMOJIEKYJIIPHBIM PEAKLUAM

10. Teopust GOTOXUMHUYECKUX MTPOLIECCOB

11. KBaHTOBBIH BBIXO/I, 3aKOH (DOTOXMMHYECKOU SKBUBAJICHTHOCTH DWHINTEIHA, 3akoH JlamOepra-

bepa

Tema 11. Karaau3

Omnpenenenue U o0MIHE MPUHITAIIBI KaTaIn3a

I'oMoreHHbIN KaTaanu3, KUCIOTHO-OCHOBHBIM KaTallu3.

KuHeTnka 1 MEXaHU3M PEaKIMU CICIHPUIHOTO KUCIOTHO-OCHOBHOTO KaTain3a

Kunernka nu MexaHu3M peakiu oOIIEro U KUCIOTHOrO KaTanu3a. Y paBHeHue bpencrena
['ereporennsiii kaTayiu3. PaznuyHble peXKUMBbI IPOTEKAHUS PEAKIIUH.

Kuneruka Jlermropa-XuHiienbBy/a A1 peakiiMi Ha OJHOPOJHOM MOBEPXHOCTH KaTalu3aTopa.
Kunernka rereporeHHbIX XUMUYECKUX peakiuil ¢ mudy3nOHHBIMU OTPAHUYECHUSIMHU.

S ISR i i e

DHeprus aKTUBAIMU KaTaIUTHYECKON peakuy B KHHETUYECKON ¥ BHYTpEeHHEH MU Py3nOHHON
obacTu

9. Teopus mynpTUIIETOB banananHa

10. Teopus akTuBHbIX aHcambieit Kobo3eBa

Tema 12. PapHOBeCHbIe 1 HePABHOBECHbBIE SIBJICHUSI B PACTBOPAX 3JIeKTPOJUTOB

Pa3Butus npencraBieHust 0 CTPOEHUH PaCTBOPOB 3JIEKTPOJIUTOB

Pacuét sHepruu conpBaTallud HOHOB B paMKax mozaenu bopha

HoH-aunonpHOE B3aMMOJENCTBIE KaK OCHOBHOE YCIIOBUE YCTOMUMBOCTH PACTBOPOB 2JIEKTPOIUTA
TepMoaMHAMHUYECKOE ONTMCAHNE HOH-MOHHOTO B3aUMOIEHCTBUS

OcHuble gonyienus teopuu Jedas-Xrokemid. [Torenunan nonHoi atMochepsl

YpaBHenus 1151 K03 PHUIeHTa aKTUBHOCTH B IIEPBOM, BTOPOM M TPEThEM MPUOINKEHUH TEOPUN
Jebas-Xrokemst

ANl

7. HepaBHOBeECHBIE SIBICHUS B TEOPUU PACTBOPOB AIeKTposauToB. [loToku nuddysuu, Mmurpauuu u
KOHBEKIINH

8. Huddy3nonHslil noTeHInan

9. VaenpHas M DKBUBAJIECHTHAs 3JIEKTPOIPOBOJIHOCTU

10. Yncna nepeHoca ¥ METOABI UX ONPEIEIICHUS

11. ®uznyeckue ocHOBHI Teopuu Jledas-Xrokemtsi-Onzarepa

12. O dextel Bunna n Jlebas-DanpkeHrarena

13. MexaHn3M 3JIEKTPOIPOBOIHOCTH B BOJHBIX PACTBOPAX KHUCIIOT M IIEI0YEH

Tema 13. TepmoanHaMuKa 3J1eKTPOXMMHUYECKHUX LEIEH.

1. YcnoBue 31eKTPOXUMHUYECKOT0 PaBHOBECHS Ha TpaHMIaxX paszzena (a3 u 2JIeKTPOXUMHUUECKUX

nenen

Cas3p D/1C co cBoOoHOM »HEprueit ['nd6ca. Ypasuenue Hepuera u I'u66ca-I'enpmronsia

IToBEpXHOCTHBIN, BHEIIHUI U BHYTPEHHUE NMOTEHIMAIBL. ['albBaHN M BOJIBTA MOTEHIMAI

DJIEKTPOAHBIN MOTEHIIAAT

Knaccudukanus 351eKTpo/10B 2eKTPOXUMUUECKHX IIerei

ANl

Omnpenenenne koG (HUINEHTOB aKTUBHOCTEN M YUCEIl IepeHoca Ha ocHoBe n3mepenuit 31C
Tema 14. CTpoeHue 3apsizkeHHbIX I'PaHUIl pa3aesia



M e

JIBOMHOM 3JIEKTPUUYECKUH CIOM

DneKTpOoKaNnWUISIpHbIE ABJICHUA. Y paBHeHuE JIunnmMena

EMKOCTB IBOMHOTO 3JIEKTPUUYECKOTO CIOS.

ANCOPOIIMOHHBINA METO U3yYSHHS JBOWHOTO JIEKTPHUECKOTO CIIOS

MogenbHble IPEACTABICHUS 110 CTPYKType ABOMHOTO cinod. Teopus I'yn-Hannmana-I'pemma

Tema 15. DuekTpoxuMuyeckasi KHHETHKA

A SIS S

HH
—_ O

CKOpOCTB 3JIEKTPOXUMHUYECKOTO MpoLiecca
Mexanu3mbl Macca nepeHoca: 1u¢Gys3us, MUrpanus 1 KOHBEKLUs
Tpu ocHOBHBIX ypaBHeHUs AU(D(Y3UOHHON KMHETUKI
3aBUCHUMOCTh TOKA M MOTEHIMAJIA B YCIOBHIX MEJUICHHOM CTalMOHApHOH nuddy3un
Teopus 3aMeUIEHHOTO pa3psaa
[TnoTHOCTH TOKA OOMEHa
besakTuBanmoHHbIN 1 0e30apbepHBIN pa3psia
3aBUCUMOCTb CKOPOCTH CTaJMi IepeHoca 3apsiia OT CTPOSHUMN ABOWHOTO CIIO0s
ConpspkeHHBIE peakLUy B 3JIEKTPOXUMUYECKON TEOPUHU KOPPO3UH
. MeTronp! 3alIUTHI METAJUIOB OT KOPPO3UU
. XMMHUYECKHE UCTOYHUKHU TOKa

Kpurepun popmupoBaHusi OLieHOK (OLEHHBAHKSA) YCTHOI'O OIIPOCA
YcTHBIN OnpoC ABJISIETCS OJTHUM M3 OCHOBHBIX CIOCOOOB yu€Ta 3HaHUN 00ydaromierocs 1o Juc-

muruinHe «Pusndeckas XxuMus». Pa3BEPHYTHI OTBET CTYAEHTA JOJDKEH IMPEICTABISTH COOOW CBSI3HOE,

JJOIT'MYCCKHU II0CICA0BATCIIbBHOC COO6H.I€HI/IG Ha 3aJIaHHYIO TEMY, IIOKAa3bIBaThb €ro YMCHHC IMPUMCHATH

OIIpCACIICHUA.

B pe3ynomame ycmnozo onpoca 3nanus, 00yuaruiezoca oueHu8aOmca no ciedyouieil wKane:
4 6anna, craBUTCS, €CIU O0yUaAIOLTHICS:

1)

2)

3)

MIOJTHO M3J1araeT U3y4yeHHbIN MaTepual, 1aéT NpaBUIIbHOE OIpeielleHHOe (PU3HKO-
XUMHYECKUX TOHATUH;

oOHapyXHBaeT IOHUMaHNE MaTepHraa, MOXET 000CHOBATh CBOU CYXAECHMSI, IPUMEHUTDH 3Ha-
HUS Ha MPAKTHUKE, IPUBECTU HEOOXOIMMBbIE TPUMEPHI HE TOJIBKO MO YU€OHUKY, HO U CAMOCTO-
STEIBHO COCTABJICHHBIE;

U3JIaraeT MaTepuai IocJiIe0BaTeIbHO U IPABUIIBHO C TOUYKH 3PEHUS HOPM JIMTEPATYPHOIO
A3BIKA.

Om 2 00 3 6annoe, cTaBuTCs, €ciii 00yJaromuiics 1aéT OTBET, YAOBIECTBOPSIOLINM TEM e TpeOOBaHUSAM,
qTo U [ 6amna «1», Ho omyckaet 1-2 ommOKu, KOTOpBIE caM )K€ UCIIpaBIIseT, U 1-2 Heouéra B rmocie-

JIOBATEIbHOCTHU U SI3bIKOBOM O(OPMIIEHUH H3JIaraeMoro.
Om 1 00 2 bannos, craButcs, eciiu oOyyarouuiicss oOHapyKUBaeT 3HaHUE U TTIOHHUMaHuEe OCHOB-

HBIX TTOJIOKEHHM JaHHOM TEMbI, HO:

1y
2)

3)

u3JlaraeT MaTeprai HEeTIOJIHO U JIOMYCKaeT HETOYHOCTHU B OTpEIeTICHUH MOHSATHI;

HE yMeeT JOCTaTOYHO ITyOOKO U JI0Ka3aTeIbHO 000CHOBATh CBOU CYX/IEHUS U IPUBECTH
CBOM IIPUMEPHI;

U3JaraeT MaTepuall Herocje10BaTeIbHO U JIOMYCKaeT OIIHMOKH B S36IKOBOM O(hOPMIIEHUH U3~
J1araeMoro.

0 6annos, CTaBUTCS, €CIIM 00yUaAIOIINUNICS OOHAPYKMBAET HE3HAHUE OOJIBITICH YacTH COOTBETCTBY-

IOLLET0 pa3ziesa U3yyaeMoro MaTepuana, JomyckaeT olnuOKy B (POpMYyIHPOBKE.



bamer «4 », «3», «2» MOTYT CTaBUTHCSI HE TOJIBKO 33 €JMHOBPEMEHHBIN OTBET, HO U 3a pacCpeio-
TOYCHHBINA BO BpPEMCHH, T.C. 3@ CYMMY OTBCTOB, JAHHBIX CTYJICHTOM Ha NPOTIKCHUUN 3aHATUA

5.1.2. OueHOYHbIEe MaTEePHAJIbI JJIs1 JIA00PATOPHBIX PAdOT 00y4aOMIerocsi_(muno-

evle 3adanus)( koumpoaupyemwvie komnemenyuu OIIK-1, OIIK-2,0I1K-6, I1K-1,I1K-
4,IIK-7 )

1. Unrerpanbhas u auddepeHnnanbHas TenjaoTa pacCTBOPEHUS, TEIUIOTa X UMUYECKON peaKkuu

2. 3akoH Payns u 'enpu. 3aBHCHMOCTD J1aBJICHUS HACHIIIICHHOTO Tapa HaJl )KUAKOM (a3oi OT Temrie-
paTypsl.

3. TepMoaMHaMHUKa XKUIKUX JIETY4HX cMecell. 3akoHbl KaHoBasioBa

4. Jluarpamma COCTOSIHUSI IByXKOMITOHEHTHBIX CUCTEM C HBTEKTHUKOM, KOHTYPEHTHO U UHKOTYPEHTHO
MJIABAIIMNACS XUMUYECKUMH COSIMHEHUSIMU, HEOTPAHUYETO PACTBOPUMBIMH B KHIKOW U TBEPAOH
dbaze.

5. JlmarpamMma COCTOSIHUSI TPEXKOMIIOHEHTHBIXU BOJIHBIX U 0€3BOJIHBIX COJIEBBIX CUCTEM

XuMu4eckue paBHOBecHs. YpaBHeHue n30TepMbl U n300apsl. [Ipunnun Jle-1llarense-bpayna

7. KomnnekoTuBHBIE CBOMCTBA PACTBOPOB.

N

7 cemecTp

1. Kunernyeckue 3aKOHOMEPHOCTH FTOMOT€HHOI'O KMCJIIOTHO-OCHOBHOT'O KaTaJln3a.

HepaBHoBeCHBIE ITPOLIECCHI B PACTBOPAX MEKTPOIUTOB. DIEKTPOIPOBOJHOCTD, METOABI U3MEpe-

Hus. Konnykromerpus

Kunetndeckue 3aKOHOMEPHOCTH T€TEPOTr€HHBIX PEAKIUI

MeTtoapl onpenesieHus NOpsAIKOB PEAKIINK

Kunernyeckue 3akoHOMEPHOCTH OOpPaTUMBIX peakIuil

AHOMaJIbHas MEKTPONPOBOIHOCTh PACTBOPOB KUCIIOT U LIEIOYEH

Meton OJIC nns onpeneneHus: TEpPMOIMHAMUYECKUX XapaKTEPUCTHUK SJIEKTPOXUMHUUECKHX IeTne

Pacuer paBHOBECHBIX COCTABOB B TOMOT'€HHBIX U T'€TEPOr€HHBIX CUCTEMAX

KuneTnueckne 3aKOHOMEPHOCTH KaTaJTUTUYECKUX PEaKIUN

0. Kunernueckne 3aKOHOMEPHOCTH JIEKTPOXUMHUECKUX peakuuil. JIuddy3noHHas KuHeTHka, Teo-
pus 3aMeJIeHHOro paspsaa. YpasHenue Taddens

N

=00 N U AW

Kpumepuu oyenku evitnonnenus nabopamopuvix pabom:

( 4 6aya) cTaBUTCS, €CJIM BBITIOJIHEHA JlabopaTopHas pabora, opopmiieHa B COOTBETCTBUU C TPEOOBAHMSI-
MU B pabodyeil TeTpaju, 3allMileHa W JaHbl IPAaBUJIBHBIC OTBETHI HA JIOTIOJHUTEIIbHBIC BOIPOCHL. OOyuaronmics
MPOSIBUJI MHUIIMATHUBY, TBOPUECKUN MOMIXOJ NMPH BBIIOIHEHHH PaOOThI, CIIOCOOHOCTh K aHAJIN3y W MaTeMaTHhde-

CKOM 00pabOTKe MOTYYEHHBIX PE3YIbTATOB.

(ot 2 1o 30aUI0B) — eCiIM BBINOJIHEHA JabopaTopHast pabora, opopmiicHa B COOTBETCTBHH C TPEOOBAHUAMU B pa-
0odeil TeTpany, mpu 3ammre paboThl U Ha JOMOJHUTEIHHBIE BOIPOCH! JaHBI HEUCUYEPIHIBAIONIUE TIPABUIBHBIE OT-
BETHI

(ot 1 mo 2 6amioB) — eciiM BBINOJIHEHA JlabopaTopHas pabora, opopmiieHa B paboueii TeTpaau He B COOTBETCTBUH
¢ TpeboBaHMEM, B pacyeTax JOIMYIIEHbI OIUOKY, ITPH 3alUTe PaOOTHl U Ha JIOTIOJIHUTEIILHBIE BOTIPOCH HE JIaHBI
HEUCYEPIBIBAIOIIUE MPABUIILHBIE OTBETHI
(1 6amr) — ecm BRITOTHEHAa JabopaTopHas paboTa, HO He opopmiteHa B paboueii TeTpaau 1 He 3allnIeHa
(0 Gaym) — ecnm He BHITIONHEHA JlabopaTopHas paboTa

5.1.3. OueHoYHbIe MATEePHAJIbI VISl CAMOCTOSATEILHON PadoThI 00y4arouerocst

(TunoBele 3anaun )( KoHTposuupyeMblie komrereHuu OIIK-1, OITK-2,0I1K-6, I1K-1,I1K-
4,1IK-7)



[lepeyenb TUMOBBIX 337124 AJISI CAMOCTOSATENLHON paboThl c(hOPMUPOBAH B COOTBETCTBUU C TEMATHU-

KOU MPAKTHYECKUX 3aHATUH 10 TUCUUIUIMHE «DPU3HUecKast XUMUS.

3aoauu
Tema «OCHOBBI XUMIYECKOIT TEPMOTMHAMHUKI

1.

10.
11
12.
13.

14.

15.

16.
17.

Uro xapakTepu3yroT MapaMeTpbl TEPMOAMHAMHYECKOW cUCTeMbl? B ueMm oriaumume makpo- u
MUKPOCKOIMYECKUX MMAPAMETPOB CUCTEMBI? MI3MEHAIOTCS 1M OHM, €CIIU CUCTEMA JJOCTUIIIA Tep-
MOJIMHAMHUYECKOT 0 paBHOBECUS?

B uem paznuuus BHENIHMX U BHYTPEHHUX [ApaMETPOB CUCTEMbI, MHTEHCUBHBIX U SKCTEHCHUB-
HBIX?

MosxeT 11 abCOITI0THAsE TeMIiepaTypa ObITh OTPUIIATETLHON BETHYHHOM?

UYro npencrasisieT coO0N ypaBHEHHE COCTOSHUA? UeM TepMUUECKOE ypaBHEHUSI COCTOSIHUS OT-
JIMYaeTcs 0T KaJlOpUYECKUX?

[Tokaxxutre uto 3akoHbl boitns-Mapuorro, I'eii-JIroccaka, llapist 1 ABoraapo HpUBOAIT K
ypaBHeHUIO MeHneneeBa-Kiaiinepona sBisisICh €ro YaCTHbIMU CITyYastMu?

B uem mpuHIMNUANbHOE OTIMYKME PeabHBIX Tra30B OT MACAIbHBIX? UTO MpeacTaBisiOT coOOM
n3oTepMbl Amara?

OxapakTepu3yiTe OCHOBHBIE aKCMOMBI TEPMOJUHAMUKU: IOCTYJIAT O CYIIECTBOBAHUU TEPMO-
JMHAMUYECKOI0 pPaBHOBECHS, aTUTUBHOCTH SHEPIHH TEPMOJANHAMUYECKON CUCTEMBI, IOCTYJIAT
CYLIECTBOBaHMS TEPMOJIMHAMUYECKON TEMIIEPATypPhI.

[Touemy OeckOHEYHO Majasi BeJMYMHA paOOThI HE SIBIISICTCS MOJNHBIM muddepenimanam? Yka-
KUTE YacTHBIE CIyuau, KOTJla OHA MPUPABHUBAETCS K MOIHOMY AuddepeHmary Kakoro auoo
CBOMCTBA.

BriBenute dopmyny s pacuera paboThl 0OpaTUMOTO PACHIMPEHHSI UICATFHOTO ra3a B Cllydae:
a) n300apuueckoro; 6) H30TEPMUYECKOT0; B) aAradaTHYECKOro Ipoliecca.

[Touemy Henb3s U3MEPUTH A0COIIOTHOE 3HAYEHUE BHYTPEHHEH SHEprun?

. UTo MOHMMAIOT MO/ SHTANBINEN TepMoJuHaMu4ecko cructeMbl? KakoBsl ero cBoiicTa?

3aueM Hy’>K€H MepBbIi 3aKOH TEPMOIMHAMUKH?

KakoBa maremaTnueckasi 3aich ePBOro 3aKOHAa TEPMOJINHAMUKY B I PepeHIInanbHbIX U UH-
TerpajibHbIX Gopmax? KakoBbl popMyInpoBKH 3TOT0 3aK0oHa?

Ectb 5tu pa3znuuus B 3anMcsAX NEpBOro 3aKOHA TEPMOJAMHAMUKH JIJIsl 00paTUMOro U HEOOpaTUMO-
IO MpolLecca, Il OTKPBITBIX U 3aKPBITBIX CUCTEM?

Jlokaxwure, 4To 3aK0H ['ecca sABIIsIeTCs CIENCTBUEM IIEPBOTO 3aKOHA TEPMOIMHAMUKH.

3aBUCHT JIU TEIUIOBOH 3 HEKT peakuu OT AaBIeHUs?

Urto Takoe TepMUH «TeTIOBOM A (HeKT XUMUUECKON peakiuu»? ECTh 1 pa3nuuus B MOHATHIX
«TEIIOBOTO AP PEKTa» U «TEIIOTHI Iporeccan?

Memoouueckue pekomenoayuu no peuieHuio 3a0au.
[Ipuctymas Kk pacCMOTPEHHIO TPUMEPOB M CAMOCTOSATEIBHOMY DPEIICHHUIO 3a/1ad, HeOOXOIUMO BHHUMa-

TCJIIbHO MPOYCCTh KOHTCHT IO COOTBCTCTBYIOIICMY BOIIPOCY TCMBEI. ba3oBrie KOHIIENLIMY B JaHHOM TeMme

— 9TO KOHICIIUA 3aKOHa COXPAaHCHHA SHCPIUU . Baxneiiniyie moHATUSI TCPMOANHAMHNYCCKAd CUCTEMA ,

TCpMOI[I/IHaMI/I‘-ICCKI/Iﬁ mpouecc, BHYTpCHHAA SHEPT U, TCIUIOTA, pa60Ta, TCIINIIOEMKOCTD, TEIJIOBOH B(I)(I)CKT
pcaKknu. OTH MOHATHS CJICAYCT BbIYUUTH U p8.306paTLC$I B MX COOTHOIIICHHUAX. HpI/I PCHICHUU HUCIIOJIB30-

BaTh QOPMYJIbI U aHAIUTUYECKHE BBIPAKEHUS B JIEKLIUSX 10 STOU TEME.

Tema «BTopoii 3aK0H TepMOAUHAMHUKI»



Kakue tepmoinHaMuueckie cBONCTBA (IEPEMEHHBIE) CUCTEMBI CIEAYET MO -
Jep>KUBATH TTOCTOSIHHBIMU, YTOOBI 110 3HAKy U3MEHEHHSI SHTPOIIUU MOKHO OBLJIO
CYIIUTh O HaIpaBJICHUU Hporecca’?

UYro sBISETCS MHTETPUPYIOLIMM MHOXKUTENEM Ui GyHKIUU Tporecca Q?

ITo kak¥MM BHYTPEHHUM MEPEMEHHBIM Ha/l0 IPOBOAUTH AU depeHnpoBaHme
(GYHKLIHU COCTOSHUS SHTPONMHU, YTOOBI OJTYUYHUTh YCIOBUS XUMHUUECKOTO PABHOBECUS
M30JIMPOBAaHHOM cucTeMbl? [loueMy a1 3TOM Lienu Hellb3sl HCIOIb30BATh KOJUYECTBA
KOMIIOHEHTOB WJIM COCTABIISIONINX ?

B 4em nposiBisieTcss XapaKTepUCTUYHOCTD (DYHKIIMU SHTPOITUH?

I A S e

0. B xakoM H3 cienyromux 00paTuMBIX MPOLECCOB — H30TEPMUYECKOM, aHadaTHYECKOM,
M30XOPHOM WJIM N300apHOM — HE IIPOUCXOIUT U3MEHEHUSI SHTPOIIUU?

11. Mexny HEKOTOPBIM UCXOJHBIM cocTosiHieM | n koneunsIM 11 ocymiecTBistoTcst oOoparu-
MBbIH 1 HeoOpaTUMbIi niepexobl. Kak cooTHOCATCS MeXy cO00H M3MEHEHHUE SHTPOINH,
TEIUIOTa U paboTa 3TUX MpoLeccoB?

12. Kak u3MEHMTCS SHTPOIHS U30JIMPOBAHHON CUCTEMBI IPU OOPATUMOM MPOLIECCE KPUCTATI-
nu3anuu BemectBa? Kakoil 3Hak OyzneT UMeTh U3MEHEHUE SHTPOIUU CUCTEMBI, €CIIH MTPO-
1L[ECC MPOBOJUTH B U30TEPMUUYECKHUX YCIOBUIX?

13. Yro Hago caenate AJis TOro, YTOObI UCIIOJIB30BaTh YPABHEHUS JIJIs1 OOpPaTUMBIX

IIPOLIECCOB NP pacyeTe N3MEHEHUs TEPMOAMHAMMUECKUX (QYHKIIMI B HEOOpAaTUMBIX

nporieccax?

14. K uemy cTpeMHUTCS SHTPOIUS NPAaBUIIbHO C(HOPMUPOBAHHOTO KpUCTAJLIA IPU IPUOIIIKE-
HUU K a0COTIOTHOMY HYII0?

15. IlepeuncinTe NpakKTUUECKU 3HAUUMBbIE 33/1a4H, KOTOPbIE MOT'YT ObITh PEILIEHBI C TOMOIIIbIO

¢byHIaMeHTalIbHBIX YpaBHeHUH ['n60ca

Memoouueckue pekomenoayuu no peuieHuio 3a0au.

[Ipuctymas Kk pacCMOTPEHUIO IPUMEPOB M CAMOCTOATEIILHOMY PEIICHUIO 3a/1a4, He00Xo-
JUMO BHUMATEJILHO MPOYECTh KOHTEHT MO COOTBETCTBYIOIIEMY BOMPOCY TeMbI. ba3oBbie
KOHIEIIHWHA B JAaHHOM T€ME — 3TO KOHIEMUHS CYIIECTBOBAaHUS AHTpONuU . BaxkHeinmme
MOHATHUA: SHTPOIUS, TEPMOANHAMUYECKUN MOTEHIMAJI, XUMUYECKUIN MOTEHIHA , Xapak-
TepucThuueckue GyHKIUH ,ypaBHeHHe [ m60ca — ['enbmronbiia, HanmpaBIeHHOCTH Mpoliecca.
OTH MOHATHS CIEAYeT BBIYYHTh M pazoOpaThCcs B UX coOoTHomeHUsX. [Ipu pemeHnn uc-
MOJIb30BaTh (DOPMYIBI M aHIUTUYECKHE BBIPAKEHUS B JIEKIUAX MO JAHHOU TeMe.

Tema «TepmoguHaMHuKa pacTBOPOB»

1. C xakoii 1enpl0 B TEPMOJUHAMUKY BBOJIUTCA MOHATHE <KMapLHATbHOE MOJIBHOE
CBOMCTBO>>

2. CdopmynupyiiTe OCHOBHBIE pa3Inyus MOHITHI <KMOJIbHOE CBOWCTBO>> M <KIap-
AAJIBHOE MOJIBHOE CBOMCTBO>.

3. Yem otnuuarotcs GpyHkuu obpazoBanus oT GyHKIUH cMmenieHus? B kakom
CJly4yae OHU COBMNAJAIOT?

4. OObscHUTE, TOYEMY B TEPMOJAMHAMUKE PACTBOPOB MPHU BHIOOpE CTAaHIAPTHOTO
COCTOSIHUSI JIOJKHO BBITIOJTHATHCS YCIOBHE UICHTUYHOCTH (ha30BbIX COCTOSHUM pac-
TBOPA U KOMIIOHEHTOB.



5. KakoBa mpaktuueckasi 3Ha4MMOCTh ypaBHeHusI [ n66ca—/{rorema?

6. IlpemioxxuTe HECKOJIBKO CIIOCOOOB MHTErpUpOBaHUs ypaBHeHHs [ mO6ca—
Jrorema. UeM BbI3BaHA HEOOXOUMOCTD TIEpexo/ia OT QYHKIUH Ll K Y IPU HHTETPHU-
poBaHuu?

7. MOHO JI1 TIO U3BECTHBIM MMAPIIUATBHBIM CBOMCTBAM OJTHOTO KOMIIOHEHTA Ou-
HApHOT'O PAcTBOPA OMPEEIIUTH CBOMCTBA BTOPOT'0, €CIIU HEJb3s1 MPOBECTH UHTEIPHU-
poBanue ypaBHeHus [ m66ca—/lrorema n3-3a orpaHHYeHHOCTH SKCIIEPUMEHTAIBHBIX
TAHHBIX?

8. UTO MmoJI0’KEeHO B OCHOBY KCIIEPUMEHTAJILHBIX METOOB ONPEICIICHUS aK-
TUBHOCTHU M KO3 uureHToB aktuBHOCTH? Kakas qonoaHuTenbHas HHPOpMaIus
HeoOxouMa JIJIsl pacyeTa 3HaUCHUH aKTUBHOCTEH 10 KaIOPUMETPUUYECKUM JTaHHBIM?

9. Kakwue 3HaueHUs MOTYT IPUHUMATh aKTUBHOCTH U KOA(P(UIIMEHTHI aKTUBHO-
CTH KOMITIOHEHTOB pacTBopa’?

10. Kakum 06pa3om 3aBUCUT aKTUBHOCTH OT TeMIlepatypsl U naBieHus? Kakoit
JIOTIOIHUTENBHON HHOpMAIUeil HaJlo pacnoarath, 4To0bl OTBETUTH HA ATOT BO-
npoc?

11. 3aBUCHUT 11 aKTUBHOCTH OT CIIOCO0a BBIpaXKEHUS KOHIICHTpAIMKU? 3aBUCUT
JI1 aKTUBHOCTH OT BHIOPAHHOW CUCTEMBI OTCUYETa CBOMCTB pacTBopa’?

[Ipuctynas Kk pacCMOTPEHHUIO NMPUMEPOB U CAMOCTOSITEIBHOMY PEIICHUIO 3a7ady, HeoOXOJUMO BHHMa-
TEJIbHO MPOYECTh KOHTEHT 110 COOTBETCTBYIOLIEMY BOIPOCY TeMbl. ba3oBble KOHIENIIUU B JaHHON TeMe
— 3TO KOHLENIHS TEePMOJUHAMHYECKON YCTOWYMBOCTU pacTBopa. BaxkHeune noHATUs: UleaIbHBbIE,
npeneiabHo pa3daBlieHHBIC, pealbHbIE  PAcTBOPHI , 3aK0H Paynsa u ['eHpu , akTUBHOCTB , KOA(PHUITUIHT
aKTUBHOCTH, (DYHKIUSI CMEIIEHUS, MMapIiaibHbIe MOJIbHBIE BEIMYUHBI ,ypaBHeHue ['nb0ca — J{rorema u
Jrorema -Mapryneca. OTH MOHATHUSA CIIEAYET BBIYUUTh U pa3o0paTbesi B X COOTHOIIEHUsX. [Ipu pemennn
UCIIOJIb30BaTh (DOPMYINIbI M AHJIMTUYECKUE BBIPAXKEHUS B JIEKLUAX 0 TaHHOM TeMe.

Tema «®a30Bble paBHOBECH D)

1. CdopmynupyiiTe OCHOBHOE pa3inure B MOCTAHOBKE 3a/1a4M pacuyeTa paBHOBE-
CUHM B TOMOT'€HHOM M I€TEPOreHHOMN CUCTEMAX.

2. Ilo kakuM BHYTPEHHUM NEPEMEHHBIM HILETCS MUHUMYM XapaKTepUCTUUECKON
(GYHKIIUH MPU pacyeTe a) TOMOTEHHBIX, 0) TeTePOTeHHBIX PAaBHOBECUI?

3. OObsicHUTE, TOYEMY KXKIYIO U3 MAJAIONINX B BO3JyXe CHEKUHOK, MPEACTAaB-
JISIOIIMX TOMOT€HHYIO YaCTh FeTEPOreHHOM CUCTEMBI, HEJIb3sl pACCMaTPUBATh Kak
OTNIeTbHYIO (hazy.

4. Ckonbpko (a3 MOKET CyIIeCTBOBaTh M paBHOBECHO COCYIIIECTBOBATH B OJI-
HOKOMIOHEHTHOU cucTeMe? CKOJIbKO HOHBAPUAHTHBIX TOYEK MOKET CYIIECTBOBATH
B OJTHOKOMIIOHEHTHOU cucteme? [IpuBeaure npumepsl.

5. Kakumu ToukamMy HAUMHAETCS U 3aKAaHYMBAETCS KpUBasi PAaBHOBECUS
KUIKOCTh—Tap?

6. OObsicHHUTE, TOYEMY IIPH HArPEBAHUU Ha BO3AYyXE JIe/ IIaBUTCS, a KPUCTAII-
JINYECKUI UOJ BO3TOHSIETCS.

7. OOBsSICHHUTE, 3a4€M B CIIPABOYHUKAX MPUBOIAT 3HAYCHUS TEPMOIUHAMHYECKUX
CBOWCTB BEILIECTB B TBEPJIOM M JKHIKOM COCTOSIHMM B MHTEpBasie TemnepaTtyp ot 0
1o 6000 K.

8. KakoB ¢usnueckuii cMbICI UMEET MPOJIEHHE KPUBBIX ()a30BOro paBHOBECHUS



3a Mpeenbl yCTOWYUBOCTH (ha3bi?

9. [Ilpu naBnenuu B cucteme 26,6 klla nukiIorexcan u TUIALIETAT KUISAT
IpH OAMHAKOBOM TemmepaType. [louemy nmpu HOpMaTbHOM JaBJICHUU TeMIIepaTypa
KUIICHUS IIUKI0oreKkcana Ha 3,6 K BrIe, yeM stunanerara?

10. Kakoii crioco0 perieHus 3aa4u pacueTa paBHOBECUI — MUHHMH3AIUCH
sHepruu ['n60ca wim no paBeHCTBY XMMHUYECKHUX MOTEHIIMAIOB — IMO3BOJIIET OJIHOBPEMEHHO OIpPENesaTh
U YCJIOBHSI pAaBHOBECHS, U YCIOBUS YCTOMYUBOCTH (pa3?

11. O6bsicHuTe, TOYEMY IIPU U3MEHEHUH TEMIIEPATypbl H3MEHSETCS B3aUMHOE
pacnoyioxeHue TuHui 3Hepruii [ md0ca da3 Ha nuarpamme G = f(x).

12. O0bscHUTE, TOYEMY IS ONIPEEIICHHUS] COCTAaBOB PABHOBECHO COCYIIECTBYIO-
nwx (a3 B OMHAPHOU crcTeMe HEOOXOAMMO CTPOUTH OOIIYIO KacaTelIbHYIO K dHEp-
rusivm ['u606ca atux ¢az?

13. MosxeT nu ¢aza BeliecTBa CyIecTBOBaTh 3a peeiaMu 00JIacT ee TepMO-
IMHaMH4YecKol ycroitunBoctu? Ecinu — HeT, TO mo4yemy, eciii 1a — TO MPHU KaKUX
yCIIOBUSIX?

14. Tloxaxwure, 4T0 B OMHAPHON CHUCTEME, KOMIOHEHTHI KOTOPOi 00pa3yroT uze-
QJIbHBIN JKUJKUN PacTBOP, HEBO3MOXKHO CYIIIECTBOBAHUE a3€0TPOIa U paccilauBaHue
das.

15. Ilpu KaKuX OTKJIOHEHUSX OT HJICATHPHOTO TOBEICHUS KHUIKOCTH (TIOJOKHUTEIh-
HBIX WM OTPULIATEIHHBIX) BO3MOXKHO paccilauBaHUe pacTBopa?

16. Cornacuo ypaBuenuto [lIpenepa, pacTBOpUMOCTh TBEPABIX BEUIECTB B KU/

KOCTH JIOJKHA YBETTMYUBATHCSI C POCTOM TEMIIEPATYpPhl, OJHAKO MHOTHE BELIECTBA
JEMOHCTPUPYIOT PETPOTPaAHbIN XapakTep pactBopumocTu. [Ipemioxure o0bsicHeHHE
3TOMY (aKTy.
28. Kakas cucrema OyzieT uMeTh HAaHOOIBIITYIO0 TEMIIEPATypy KUTICHUS U IOYEMY:
a) YUCTBIH JIETy4YUi pacTBOPUTENH, 0) pa30aBICHHBIN pacTBOP HEJIETYUEro Bellle-
CTBa, B) pa30aBJICHHBIN paCTBOP JIETYYETO BEIIECTBA TOM K€ KOHIICHTPAIIUU, YTO
U B ciyyae 0)?

17. Kak BiusieT acconuanusi paCTBOPEHHOI0 BEUIECTBA HA IABJIEHNE HACBIILIEHHO-
o rapa HaJl pa30aBJICHHBIM PACTBOPOM HEJIETYUYEro BEIIEeCTBA B JIETYYEM PaCTBOPH-
Tene?

18. Mosket 11 ipu 10OaBIECHUH BEIIECTBA K PACTBOPUTEIIO TeMIIepaTypa KpH-
CTaJUIM3aLMU pacTBOpa MOBBICUTHCA? OTBET 00OCHYITE.

19. [IpuBeauTe mpuMepsl HOHBAPUAHTHBIX TOYEK Ha (Pa30BBIX AUarpaMMax Ou-
HApHBIX CHCTEM.

Memoouueckue pekomenoayuu no peuieHuio 3a0au.

[Tpuctynasi Kk pacCMOTPEHHIO TIPUMEPOB M CaMOCTOSTEIHPHOMY DPEUICHHIO 3a/a4, HE0OXOJWMO BHHMa-
TEJIBHO MPOYECTh KOHTEHT MO COOTBETCTBYIOLIEMY BOIPOCY TeMbl. ba3oBble KOHIENIINU B TaHHOH TeMe
— 3TO KOHIIEMIIMs OCHOBHOT'O 3aKOHa (pa30BOro paBHBecHs- MpaBmio ¢a3 ['mb6ca u yacTHbIe yCcIOBUA
¢azoBoro paBHoBecHs . Baxkneiimue nouatus: $aza , KOMIOHEHT, CTEHEHb CBOOOIbI, TpaBumiio (a3 ['n66-
ca, ypaBHenue Knaysnyca —Knaiinepona, amarpamMma cocTostHus, 3aKoHbI KOHOBaJIOBa, TPUHLIMI HEMpe-
PBIBHOCTH W COOTBETCTBHS. DTH TOHSTHS CIEAYeT BBIYYHTh M pa3o0parbcs B UX COOTHOMICHUsX. [Ipu
PEIICHNH UCTIONB30BaTh ()OPMYJITBI aHATUTHYECKIE BRIPAKEHHUS B JICKIUAX IO JAHHOH TEME .



Tema «XumMu4eckne paBHOBECHS»

e

6.

Cdopmynupyiite ob1Iee 1 4aCTHOE YCIOBUS XUMUYECKOTO PAaBHOBECHS.

3aueM BBOJUTCS XMMHUYECKAs IEPEMEHHAs & U KaKOB ¢ PU3NYCCKUN CMBICIT?

OT KaKuX TEPMOJUHAMUYECKUX MEPEMEHHBIX 3aBUCUT KOHCTAHTA paBHOBECHUs?

3a cuer 4ero MOKET U3MEHATHCS CTENCHb MPEBPAILEHUS UCXOHOTO BEIIECTBA B OJTHOM U TOM ke
peaxiuu, MpoTeKaroliei B pa3HbIX pacTBOpUTENSIX?

OO0bscHUTe, TOYEMY 10 3HAKy CTaHAapTHOU sHepruu ['mb0ca peaknu HeIb3sl, BOOOIIEe rOBOPS,
CYIUTh O HampaBlieHuU npoiiecca? B kakux ciayyasx coBmaAaroT 3HaueHus sHeprun ['udoca u
crangapTHo sHeprun ['md6ca peakumm?

[Touemy KOHCTAHTBI PABHOBECHSI, UCIIOJIb3YEMbIE€ B TEPMOJIMHAMUKE, SBIISIFOTCS

BeIMYMHAMU Oe3pa3MepHbIMU? 3a4eM MHOT/Ia YKa3bIBAIOT Pa3MEPHOCTH YHCICHHBIX 3HAUE€HUH KOH-

CTaHT PaBHOBECHsI peaKluii B pacTBOpPax?

7.

10.

Kakwue cymiecTByroT criocoObI CMEIIEHUsT paBHOBECHS T'a30(ha3HbIX peaknuil a) 6€3 N3MEHECHUS
quciia MoJieil, 0) ¢ U3MEHEHHEM YHcIia MOJIEH Y4aCTHUKOB PEaKIuu?

Kak ckaxkercs Ha paBHOBECHOM BBIXOJI€ MMPOAYKTOB pa30aBieHNE PEaKIIMOHHONW CMECH HUHEPTHBIM
ra3oM ¢ OJIHOBPEMEHHBIM YBEITHYEHHEM OOIIEero 1aBIeHUS B CHCTEME B Cilydae razoda3Hoil peak-
uuu 1/2A + B =1/3C + D?

OObscHUTE, B UEM OTPAHMUEHHOCTD M10JIX0/1a pacyeTa PpaBHOBECHOI'O COCTABAa CMECH C ITOMOLIbIO
KOHCTAHTBI PaBHOBCCHL. HpeanoncHTe AJIbTCPHATUBHBIC BAPpHUAHTHI.

HpI/I KaKuX yCJIIOBUAX JOCTUIACTCA MaKCUMaJIbHAasA CTCIICHD IPEBPAIICHNA PEAarCHTOB U MaKCH-
MaJIbHBIN BBIXOJ IPOJYKTOB PEAKIMH IIPU OCTOSIHHON TemrepaType?

Memoouueckue pekomeHnoayuu no peuieHuIo 3a0au.

HpI/ICTyrIaH K paCcCMOTPCHUIO IIPUMEPOB U CAMOCTOATCIIBHOMY PCIICHHUIO 3a4a4, HCO6XOI[I/IMO BHHMaA-

TCJIIbHO MPOYCCTb KOHTCHT IO COOTBETCTBYIOIIECMY BOIIPOCY TEMBEI. bazoBbie KOHIIENIIMK B JaHHOU TeMeE
— 9TO KOHICIIHNA XUMUYCCKOTO PABHOBECHA H 3aKOH JIeiicTBUA Mace . BaxkHeuIe NOHATHS: XUMHYe-

CKasl MepeMEHHas , KOHCTaHTa PaBHOBECHS , XUMUYECKOE CPOJICTBO ,ypaBHEHMsI M300apbl U M30XOPbI
Baut —T'odda . Otu nouatus cienyer BbIydUTh U pa3o0paThbcsl B UX cOOTHoIIeHUsX. Ilpu pemienun uc-
M0JIb30BaTh (POPMYJIbl M AHATUTUYECKHE BBIPAKEHUS MIPEJCTABICHHBIE B JIEKIHUIX 10 JaHHOW TEME .

Tema «AncopOLHOHHBIC PABHOBECHS»

OO1m1ast xapakTepUCTHKa aZICOPOIIMOHHBIX MTPOLIECCOB
Bunsl ancopbunii

Jlokanu3o0BaHHas U HEJIOKAJIM30BaHHAs a1cOpOLMU
MoHOMOJIEKYISIpHBIE U TOJIMMOJIEKYIISIPHBIE aICOPOINH
AncopO1ust U3 pacTBOPOB U I'a30B

N3oTepmbl 1 n300apsl ancopOun

VYpaBHenue Jlenrmropa u ypaBHeHnue [ enpu

NN kW=

[TomumonexynsipHast agcopOuus. BoeiBon ypaBaenust BOT

[Ipuctynas x pacCMOTPEHHUIO MPUMEPOB M CAMOCTOSATEIHHOMY PEIICHHIO 33134, HEOOXOJAMMO BHUMA-
TEIHHO MPOYECTh KOHTEHT MO COOTBETCTBYIOLIEMY BONPOCY TeMBI. ba30Bbie KOHIENIIMK B JaHHON TeMe
— 3TO KOHIICTIIIUS aJcoOpOIMy aacopOIMOHHOTO paBHOBECHS . BakHeme moHsITHs: aficOpOeHT. ajacop-
0at, BUIBI aacOpOINH, JOKATH30BaHHAS M JEIOKAM30BaHHAS aJCOPOIHsI, MOHOMOJICKYIISIPHAsT U TTOJIH-
MoOJIeKyIIsipHast ancopOius, Omnpenenenue aacopomuu mo ['mOOCy ,u30TepMbl U M300apbl aacopOINH.



epaBHeHue Jlenrmiopa, I'eHpH, KOHCTaHTa aJCOPOIIMOHHOTO PaBHOBECHUS ,IOJUMOJIEKYIspHAas aiacopo-
uus bpynayaspa - Omera - Temnepa

Tema « OCHOBHBbIE IOHATHUS U MOCTYJIATHI CTATUCTUYECOH TEPMOAUHAMUKH»
1. ChopmynupyiiTe OCHOBHYIO UJICIO CTATUCTUICCKON TEPMOIMHAMHKHY.

2. [IpuBenuTe mpuMepsl JUCKPETHBIX U HEMPEPBIBHBIX paclpeesieHui.

3. JlaiiTe onpeeneHne CIeayOIMX MOHATUH CTaTUCTUYECKONH MEeXaHUKH: (a3o-
BOE MPOCTPAHCTBO, (ha30BbIil 00beM, (ha3oBas TPACKTOPHSI.

4. Kakue cymiecTByIOT CriocOObl CTATUCTUYECKOTO YCPETHEHHUSI MUKPOCKOITHYE-
CKUX CBOWCTB TEPMOJAMHAMUYECKON CUCTEMBI?

5. YTo Takoe CTaTUCTUYECKHI aHCAaMOJIb U B U€M CMBICI €T0 UCTIOIb30BAHUS ?

6. KakoB ¢u3nueckuii cMbIca QYHKIUHU pacrpeaeieHus B (a30BOM MPOCTPAH-
cTBE?

7. KakoB ¢gu3ndeckuii cMpIci TeopeMbl JINyBUILIS O GYHKIIMH pacipeaesienus?
8. Kakue BbI 3HaeTe TUIbl ancamOiiei? Kakiumu MakpOoCKOMUECKUMHU MTEPEMEH-
HBIMH OHU OIUCHIBAIOTCS?

9. [ToueMy pa3Hble TUITBI aHCAMOJIEH MTPH pacueTe TePMOJAUHAMUYECKUX CBONCTB
JAl0T OJTHU U T€ K€ PE3yJIbTaThl?

10. ChopmynupyiiTe OCHOBHBIE MTOCTYJIAThI (HE MEHEE TPEX) CTATUCTUYECKON
TEPMOJUHAMUKHU.

11. Yem oTniruaroTCst APYT OT ApyTra pacmpeaeneHus MakcBesia mo npoeKkiuu
CKOPOCTH U IO a0COMOTHOMY 3HAaYEHHIO CKOPOCTU?

12. Yto Takoe TepMoIMHAMHUYECKasi BEpOSTHOCTH? UeM OHa OTIMYaeTcs oT
CTaTUCTUYECKOM BEPOSITHOCTH?

13. MoxHO 11 pacnipefenenre MakcBesia CUdTaTh YaCTHBIM CIIy4aeM paciipe-
nenenus: bonbimana?

14. IlpuBenuTe HE MEHEe ABYX OTJIMYMN KBAHTOBOW CTaTUCTUYECKOM TepMOIu-
HaMHKH OT KJIACCUYECKOM.

Memoouueckue pekomenoayuu no peuieHuio 3a0au.

[Tpuctynas K pacCMOTPEHMIO NMPUMEPOB U CAMOCTOATEIBHOMY DPELICHHIO 3a]la4, HeoOXOAMMO BHHMa-
TEJIBHO MPOYECTh KOHTEHT 110 COOTBETCTBYIOLIEMY BONPOCY TeMBI. ba30Bble KOHLENIIMK B JaHHON TEMe
— 3TO 3Hasl 3aKOHBI YINPABJISAIOUIME ABM)KEHUEM OTAEIBHBIX YACTHI] ,MOHO YCTaHOBHUTH 3aKOHBI IIOBE-
JICHUS] MaKPOCKOITMYECKUX CHCTEM . BakHelIe MOHATHSA: CTaTUCTUYECKOE YCpeaHEeHHUE , (a30BOe Mpo-
CTpPAaHCTBO  ,CTaTUCTHYECKHE aHcaMOmu  ,yHKIIHUS pacupeneneHus, Teopema JlmyBuiuid
,MUKPOKaHOHUYECKU , KAHOHMYECKHI, OOJIbIIION KaHOHMYECKUI aHCaMOJIH , pacripeaenenue Maxkcen-
na , bonbliMaHa . DTH MOHATHUSA CeyeT BBIYYUTh U pa3o0paThcsl B UX COOTHOIIEHMsIX. [Ipu pemenun uc-
M0JIb30BaTh (POPMYJIbI M AHATUTHYECKUE BHIPKEHUS JISKIIUH MO TaHHOH TeMe.

Tema «O0mue COOTHOIICHUS MEKAY CTATHCTHYECCKHMMH M TEPMOAUHAMUYECKIMH (PYHKIHMAMH.
CrarucTuyeckasi TepMOIMHAMHUKA H1€ATbHBIX H PeaJbHbIX CHCTEM).

1.Kak cBsi3aHa moyiHasi CyMMa IO COCTOSIHUSIM CUCTEMBI M3 N OJIMHAKOBBIX
HEB3aUMOCHCTBYIOIINX YACTHUI] C MOJIEKYJISIPHOW CYMMOM IO COCTOSTHUSM a) IS



CBOOOJTHO IBMKYITUXCS YaCTHIL, O) 111 YacTull, GPUKCUPOBAHHBIX HA TIOBEPXHOCTH?

2. Yto Takoe 3¢pdextuBHas Temieparypa? Kako ee mopsaok BeTMUUHBI IS

BpaIEHHs, KOJICOAHUH, SIIEKTPOHHBIX NEPEX010B7

3. Ha yem ocHOBaHO pazOueHHE TEPMOIUHAMUYECKUX (DYHKIIMI Ha BKJIAbl OT

Pa3IUYHBIX BUJOB JABMKEHUS?

4. Kakue BUbI IBUKEHUS BHOCAT BKJIAJ] B TEPMOJANHAMHUUYECKUE (DYHKIIMHM OJIHOATOMHBIX M/I€AJIbHBIX I'a-
30B?

5. OT KaKkMX MOJIEKYJISIPHBIX TapaMEeTPOB 3aBUCST NOCTYIATeNbHAs, BpalllaTelb-Hasl, KojieOaTenbHas
CyMMa I10 COCTOSTHUSIM?

6. CKOJIbKO BHYTPUMOJIEKYJIIPHBIX KosiebaHui npoucxoauT B mosiekynax H2,H20, CO2, CH4?

7. Kak cBsi3aHa KOHCTaHTa paBHOBECHsI Ta30(a3zHON pEaKIUH C CyMMaMH MO COCTOSIHUSM OTAEIBbHBIX
BELIECTB?

8. CripaBeisTuBO 1K pacipeneneHrne MakcBeluia o CKOpOCTSM ISl HerueallbHbIX Ta30B? OOBsCHUTE,
oyemy.

9. Yto Takoe KOHPUrypalMOHHbIN HHTerpan? OT KakuxX TePMOJANHAMHUYECKUX

IIEPEMEHHBIX OH 3aBUCHUT B 0011eM cityyae?

10. Yemy paBeH KOHPUTYpalMOHHBIA UHTETpAJ JJI UealbHOTO raza?

11. Chopmynupyiite TEOpEMy O COOTBETCTBEHHBIX COCTOSIHUAX. KakoBbl ycio-

BUS €€ IPUMEHUMOCTH?

12. Kakue npuOamkeHns UCIOJb3YIOTCS IIPY BbIBOJIE BUPHAILHOTO YPAaBHEHUS

COCTOSIHUS JIJIS1 pa3peKEHHbIX HEUJCaIbHbIX I'a30B?

13. [IpuBenuTe nBa NpUMepa MOTEHLUAIOB, ONMCHIBAIOIUX MEXMOJIEKYJIIPHbIE

B3aUMOJICHCTBHS. Y IOBJICTBOPSIOT JIM 3TH NMOTEHLUAJIBI YCIOBUAM TEOPEMBI O COOT-

BETCTBEHHBIX COCTOSTHUAX?

14. Kak cBsi3aH BTOpOii BUpHaIbHbIN KOA(PGHUIMEHT ¢ mapaMeTpaMHu MeXMOJIe-

KYJISIPHOTO B3aUMOJIeHCTBUSA?

15. MOXHO 71 METOIaMU CTAaTUCTUYECKOI TEPMOIMHAMUKHU BBIBECTH YpaBHEHHE

Ban-nep-Baanbca?

Memoouueckue pekomenoayuu no peuieHuio 3a0au.

[Ipuctynas Kk pacCMOTPEHHIO MPHUMEPOB U CAMOCTOSTENILHOMY PEIICHUIO 3a7ad, HEOOXOJUMO BHHMaA-
TEJIBHO MPOYECTh KOHTEHT MO COOTBETCTBYIOUIEMY BONPOCY T€Mbl. ba30Bble KOHUENUMU B JAaHHON Teme
— 3TO KOHIICTIIMS CYIIECTBOBAHUS CBSI3M MEXIy (DYHKIMEH pacrmpeneneHHs] paBHOBECHON CHUCTEMBI U
TePMOJUHAMHYECKUMH CBOWCTBaMU . BaskHel1rie MOHATHS: TePMOJUHAMHYECKast BEPOSITHOCTh, (hOpMYy-
na bonbIiMaHa ,CTaTUCTHYECKAas CyMMa, CBSI3b CYMMBI 10 COCTOSIHUSIM C TE€PMOJUHAMUYECKUMH (PyHK-
UASMH ,MOJICKYJIIpHAsl ,MIOCTyNaTeIbHasl, BHYTPEHHSISI CyMMa TIO COCTOSIHHSIM, YPaBHEHHUS COCTOSIHHS
UJIealIbHOTO Tra3a , KOHCTAaHTa PaBHOBECHS , CyMMa 110 COCTOSIHUSM PEalbHOro ra3za. ITH MOHATUS CIeay-
€T BBIYUYHUTh M Pa300paThbCsi B MX COOTHOMICHUsX. [Ipy pemiennn ucronb3oBath GOpMyIbl U aHATATHYE-
CKH€ BBIPAKEHUS JIEKIIUU TTO TAHHOM .

Tema «@PopMa/IbHAsE KHHETHKA)

1. KakoBa riaBHas 3ajjaqya KHUHETHUECKOTO MCCIIEA0BaHUs XUMUUECKON peakunn?
2. JlaiiTe onpeneneHus CIeAYIONUX MOHATHI: HHTEPMEIUAT, dJIEMEHTapHas pe-
aKLs, MEXaHNU3M peaKklnu, epexoqHOe COCTOSIHIE, CKOPOCTh PeaKIMH, KUHETHYe-
CKO€ ypaBHEHHE, KHHETHYeCcKasi KpuBasi.



3. Kak cBsi3aHbl CKOPOCTh IO aMMHUAKY, CKOPOCTb MO KUCIOPOAY U 001as
CKOpPOCTh peakiuu ropernst ammuaka 4NH3 + 302 = 2NO + 6H20?

4. Kakue 13 nepeurcIeHHbIX BEJIMYUH MOTYT IPUHUMATh a) OTPULIATEIbHBIC;

0) 1poOHBIE 3HAUCHHS: CKOPOCTh PEAKIINH, MTOPAJOK PEAKIIMH, MOJIEKYISIPHOCTh
peaKIyu, KOHCTAaHTa CKOPOCTH, CTEXUOMETpUUYecKuii KodduuneHT?

5. Kakas u3 nepedrcieHHbIX BEIMYUH MOXKET IPUHUMATH TOJIBKO LEJIble 3HAUe-
HUS: a) IOPSIIOK Peakiuu; 0) CKOPOCTh PEaKIuu; B) MOJIEKYISIPHOCTh peakiuu?
6. Hanumure BbipaxeHus 71 3aKOHA IEHCTBYIOIIMX Macc B CIy4ae 3JIeMeH-
TapHBIX PEaKLMil IEPBOro, BTOPOTO U TPETHErO MOPSIAKOB.

7. MoxeT 11 CNoKHAasi peakIusi UMETh LEJIbIA MOPSA0K?

8. Uemy paBHa pa3MEpHOCTb KOHCTAHThI CKOPOCTH JUIsl peaKLuii IEPBOro, BTO-
pOTo U TPETHETO MOPSJIKA, €CIIN KOHIIEHTPALUs BbIpakKeHa B MOJIb * J1—17

9. MOeT 11 CKOPOCTh CJI0KHON PEAKIMK 3aBUCETh OT KOHLIEHTPALMU ITPOIYK-
TOB pEAKIUU?

10. Kakue cymecTByIOT criocoObl U3MEPEHUsT KOHIICHTPAIUil pearupyonx Be-
mecTB?

11. Yto Takoe rnceBronopsaok peakiuuu? Yem oH oTau4aeTcst oT o0Lero mo-
psanka?

12. Vicnonb3yst KuHeTHYeCKKue KpuBble Ha puc. 17.4 (u. 1, § 17), noctpoiite
rpaduKy 3aBUCUMOCTEN CKOPOCTH PEaKLMU IO KaXKAOMY BEILIECTBY OT BPEMEHHU.
13. ChopmynupyiiTe NpUHITUI HE3aBUCUMOCTH XUMUYECKUX peakunii. Kakum
00pa3oM KOHKYPHPYIOIINE PEaKIIUU BIUSIOT Ha CKOPOCTh dJIEMEHTApHOM peakiuu?
14. Yem ortnnuarorcs (GOpMyJIHPOBKHU 3aKOHA ACUCTBYIOIIMX MAcCC JIJIs JIEMEH-
TapHBIX U CIOKHBIX PEaKIHii?

15.Chopmynupyiite npsmyro u 00paTHYIO 3a/1a4l XUMUYECKON KUHETHKH.
[IpuBenuTEe KOHKPETHBIE TPUMEPBI peakuii 1-ro u 2-ro nopsaxa.

16. Onpepenure nepuo noxypacnaaa s peakuuu 0-ro mopsiaka.

17. Ilouemy Ha puc. 18-1 (u. 1, § 18) KuHETHUECKHE KPUBbIE B KOHIIE PEAKI[UI
OTKJIOHSIFOTCSL OT MPSIMBIX?

18. Ha onHoM rpaduke n3o0pa3uTe IBe KHHETUYECKHE KPUBBIC TSl peakiuil 1-ro
MOPSI/IKA C Pa3HBIMU KOHCTAHTaMHU CKOPOCTHU U YKAXKUTE KPUBYIO, COOTBETCTBYIOIIYIO
OoublIel KOHCTAHTE.

19. Ha ogaoM rpaduke n300pa3uTe KHHETUYECKUE KPUBBIE IS peakiuii 1-ro
MOPsIAKA U 2-T0 MOPSAKA, €CIIM HaYaIbHble KOHIIEHTPALIMH BCEX PEAr€HTOB PaBHbI
1 Monp* 1—1 1 Bce KOHCTAHTBI CKOPOCTH, BBIPAXKEHHBIE Yepe3 MOJIb - 1—1 H C,
paBHHI 1.

20. IIpu xakux ycnoBusix peakuust A + B — P MokeT onuchIBaTbCsi KHHETUKOMN
1-ro mopsiaka?

21. 3a xakoe Bpemst 75% BelIecTBa BCTYIHT B PEAKIUIO a) IEPBOT0, 0) BTOPOTO,
B) TPETHETO MOpsIKa?

22. MoxHo nu, aHanorugHo popmyse (18.9) (u. 1, § 18), onpenenuts cpennee
BpeMs KU3HU JJIs1 peakluu 2-To nopsaka?

23.Kakue koopaAMHATHI HAJ0 UCTIOIB30BATh MPU PEIICHUH OOPATHOM 3a/1a4uul IS
peakuu 3-ro nopsiaka’?

24. TlpoBeaute KMHETHYECKUH aHanu3 peakuu (—1)-ro nopsinka. CoctaBbTe

U pelInuTe KHHETUYECKOe YpaBHEHHE, HalliuTe IEpUO/ MoTypacmaa.



25. Jlns peakuuu 1-ro mopsiiKa OnpeenuTe 3aBUCUMOCTD CPEAHEN CKOPOCTH peakiuu B mHTepBaie (t1,
t2) ot cpenneit koHneHTpauuu (cl + c2)/2.

26. IIpuBenuTe MpuUMepsl OOPATUMBIX PEAKIUI IIEPBOTO MOPSAKA.

27. Kak cBs3aHa KOHCTaHTa PaBHOBECHS B 00PaTUMON PEeaKLUU C KOHCTaHTaMU
CKOpPOCTH 3JIEMEHTAPHBIX CTAUI?

28. N300pa3uTe KWHETHYECKUE KPUBBIE 111 00patuMoi peakiuu ¢ K = 1.

29. Korga ckopocTh 00paTUMOM peakiuu 0oJiblie — BOJIU3U PaBHOBECHUS WU
Bnanu ot Hero? [lonTBepauTe OTBET ¢ MoMoOIIbIO cooTHOmmeHus (21.11) (u. 1, § 21).
30. Kak u3meHnsiercs Bpems peiakcaiuu (T. €. BpeMs MIPaKTUYECKOro YCTaHOBIIe-
HUS paBHOBECHUsI) ¢ pocToM Temneparypsi? [louemy?

31. [IpuBeauTe mpUMepHI MapajuIeTbHBIX PeaKkuuii (He 005S3aTebHO MEPBOTO T10-
psanKa).

32. Iloyemy B napajuleIbHBIX PEAKIMSIX IEPBOrO NOPAAKA KOHLIEHTPALMH IIPO-
JYKTOB MPOMOPLUOHAIBHBI APYT APYTry?

33. O0OBscHUTE, TOYEMY B MapalIeIbHBIX PEAKLUIX JIUMUTUPYIOIICH cTaguei
SBIIIETCS OBICTpask peaKiusl.

34. MOHO M 1J1s1 cy4asi ABYX MapajlieJbHbIX pEaklMil IepBOro nopsaKa

HalTH 00€ KOHCTAHThl CKOPOCTH 10 €IMHCTBEHHOM KMHeTH4YecKoil kpusoi? Ecnu na,
TO Kak 3TO CAENaTh?

35. Kakue ycnoBus criocoOCTBYIOT KHHETUYECKOMY KOHTPOJIIO, a KaKue — Tep-
MOJIMHAMUYECKOMY B IIapaJuIEIbHBIX PEAKIIMSIX?

36. Ucnonb3ysi KHHETUYECKHE YPAaBHEHHUS, HO HE pellasi ux, T0KaKUTE, YTO

B [IOCJIEZOBATEIBHBIX PEAKIUAX TOUKA Iepernda Ha KWHETHUYECKONH KPUBOM MPOyKTa
COBHAJAET C TOYKON MaKCUMyMa KOHIIEHTPALIMK UHTEpMEIMaTa.

37. Ilpn KakuX yCIOBHSIX CKOPOCTh IIEPBOM CTAIUU B LIETIOYKE ABYX IOCIEN0BA-
TEJbHBIX PEAKLUN IPAKTUYECKN PAaBHA CKOPOCTU BTOPOU cTaauu?

38. HaiinuTe BeIpakeHHE 1J11 MaKCUMaJIbHOW KOHIEHTPALlMU HHTEpMearaTa

B KMHeTn4eckoil cxeme A — B — D. Ot yero 3aBucHT 3Ta BETUYUHA — TOJBKO OT
OTHOIIEHHS KOHCTaHT CKOPOCTHU WJIM U OT UX aOCOIIOTHBIX 3HAYEHU?

39. HaiinuTe npezensl BETUYUHBI VY

I=ynpua)y — 0;0) y —w;B) y — 1.

40. Jloxaxute, 4TO B OCIEA0BATENbHBIX peakuiax A — B — D oTHomeHue
MaKCHMaJbHOW KOHLEHTPAllUU UHTEpPMEANATa K KOHLEHTPALUN PeareHTa B 3TOT ke
MOMEHT BpeMeHH paBHO k1/k2.

41. Yto Takoe BEKOBOE PaBHOBECHE U YEM OHO OTJIMYAETCS OT MEPEXOAHOTO
paBHOBecHsI? Bo3MOKHO 711 BEKOBOE paBHOBECHE B LIEMIOUKE, COJIeprKaleil Ooee
JIBYX CTaquii?

42. O0pacHUTE, KaK, U3MEPsIs MOJI0XKEHNE U BETUYNHY MAKCUMyMa Ha KHHETH-
4eCKOW KpUBOM MHTEPMEANATA, MOYKHO OIPEEIUTh KOHCTAHTBI CKOPOCTH OTAEIbHBIX
CTaJuil B OCJIe0BaTENbHBIX peakuusax A — B — D.

43. Onumure oJUH U3 cocoOoB (JIro0oi) pemeHust 0OpaTHOM 3a1auu 115
IIOCJIE0BATEIBHBIX PEAKLINUN.

44. He pemiast KHHETUYECKUX YPABHEHU M, KAYECTBEHHO ONUILINTE KUHETHYECKUE
KpHBBIE JUISl TPEX MOCIE0BATENbHBIX peakunid Al — A2 — A3 — P npu ycioBun,
YTO BCE KOHCTAHThI CKOPOCTU IPUMEPHO PaBHBI JPYT APYTY WK UMEIOT OJIUH U TOT
e TOPSIIOK BEJTHUYHHBI.



Memoouueckue pekomenoayuu no peuieHuio 3a0au.

[Ipuctynas Kk pacCMOTPEHHUIO MPUMEPOB U CAMOCTOSTEIILHOMY PEIICHUIO 3a1a4, HeoOXOIUMO BHUMA-
TEIBHO MPOYECTh KOHTEHT MO COOTBETCTBYIOIIEMY BOINPOCY T€MbI. ba30Bble KOHILIETIIIMKU B JaHHOW TEeMe
— 3TO KOHIICTIIUS KHHETUYECKOI0 3aKOHA JEHUCTBUS Macc , MOPSAJOK peaklud , W NPUHIUI KBa3HCTa-
LMOHAPHOCTH M KBa3upaHoBecHs . BaxxHelne NOHATUA :3aKOH JIEUCTBUSA MAcC , MOJIEKYJISIPHOCTh PEaK-
1u, IpsAMas u oOpaTHas 3aja4ya ,KOHCTaHTa CKOPOCTH , IPUHLHUIT KBa3UCTALIMOHAPHOCTH U KBAa3UpaHOBe-
cHsl,. DTHU MOHATHS CIEAyeT BBIYYUTh U Pa300paTbcs B UX COOTHOIIEHUX. [Ipu perieHnu ucmnonb30BaTh
dbopMysbl U aHATUTUYECKUE BBIPAKEHUS JICKLUH 110 TaHHON TeMe.

Tema «Teopusi XUMHYECKOH KMHETHKIY

1.Copmynupyiite OCHOBHBIE TOMYIIEHHUS TEOPUH AKTUBHBIX CTOJIKHOBEHHH.

2. Ilepeuncinure OCHOBHBIE TUIIBI CTOJKHOBEHUI. UeM OHU OTIMYaOTCS APYT OT
apyra?

3. Kakyro pa3MepHOCTb UMEET a) CeueHHe CTOJIKHOBEHUS; 0) CeueHue peakuu?
4. O6bscHUTE (PU3NYECKUN CMBICII CTEPHUECKOT0 MHOXKUTEIS, JaiiTe ero cra-
TUCTUYECKYIO U TEPMOJAMHAMHUUYECKYIO MHTEPIIPETALUIO B paMKaX TEOPUH aKTUBHUPO-
BaHHOT'O KOMILJIEKCA.

5. B xakoMm citydae ceuyeHHe CTOIKHOBEHUS OO0JIbIIIe — JIJIsl )KECTKHUX Cep HITh

B Cily4ae MPUTSHKEHUSI MOJIEKY?

6. Kak cBsi3aHa omnbITHAst SHEPrUsl aKTUBALIMU C UICTUHHOM B paMKax T€OpUu
CTOJIKHOBEHUI?

7. N300pa3ute THIMMYHYIO 3aBUCUMOCTb KOHCTAHThI CKOPOCTH MOHOMOJIEKYJISIP-
HOU peakLuu OT AAaBJICHUS.

8. UTo Takoe naBieHuE Nepexoa U Kak OHO CBSI3aHO C KOHCTaHTaMH CKOPOCTHU
OTIENbHBIX cTaauil B cxeme JInnnemana?
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9. U3006pa3ute NOTEHIUATIBHYIO KPUBYIO IBYXaTOMHON MOJIEKYJIbI U YKaXKHUTE Ha
Hel DHEPruio U JUIMHY CBS3U.

10. Yo Takoe aKTUBUPOBAHHBIN KOMITJIEKC?

11. Kak onpenensercss KOOpAMHATA PEAKIIMK Yepe3 MOBEPXHOCTh IMOTEHIINAIb-
HOM dHeprumn?

12. ChopmynupyiiTe OCHOBHBIE IOMYIIEHUS TEOPUU aKTUBUPOBAHHOTO KOMILJIEK-
ca. KakoBbl orpannuenus 3Toi Teopun?

13. B ueM oTiM4Kie akTUBUPOBAHHOT'O KOMIIJIEKCA OT MOJIEKYJI PEareHTOB U IIPo-
JTyKTOB?

14. Hanummte OCHOBHOE ypaBHEHUE a) TEOPUU aKTUBHBIX CTOJIKHOBEHHI;

0) TeOpUU aKTUBUPOBAHHOTO KOMILJIEKCA.

15. B xakux peaknusx TAK u TAC parot 65M3Kkue BRIpOXKESHUS 1T KOHCTAHTHI
ckopoctu?

Memoouueckue pexomenoayuu no peuwienuio 3a0au.
[Ipuctynas Kk pacCMOTPEHHUIO MPHUMEPOB U CAMOCTOSTEIILHOMY PEIICHHIO 3a1a4, HeoOXOIMMO BHUMA-
TCJIBHO MPOYCCTh KOHTCHT IO COOTBETCTBYIOIIEMY BOIIPOCY TEMBEIL. bazoBrie KOHIICNIIIUN B HaHHOfI TEMEC
— OTO KOHNECIIWA SHCPTUHU aKTUBAOHUU IJIA 3JIEMCHTAPHOI'O aKTa XUMHUYECKOH pCaknuun . Baxxueiinime
IOHATHUA | IMOBEPXHOCTH HOTeHHI/IaJIBHOﬁ OHEpPIruu, NyThb pC€akmuu, NMEPEXoaAHOC COCTOSAHNEC, aKTHUBHUPO-



BaHHBIA KOMIUIEKC, CTepUYecKuil (aktop, TpaHcMmuccuoHnHbii kodddummdnt , TAK, TAC, dopmyna
Tpayrna — Jlptouca ,cxema JluHnemana , MOHO- , OU- , TpUMOJIEKYJIsIpHbIE peakuuu B Teopun TAK u
TAC, poToxumuyeckne peakuuu, KBaHTOBBIM BBIXOM, 3aKOHBI (DOTOXUMHUH .OTH MOHATHUS CIIEAYET BbI-
YUUTHh U Pa3o0paThcs B UX COOTHOWEHMAX. [Ipu pemeHnn ncnonb3oBath (GopMysnbl U aHAJTMTUYECKHUE
BBIPAQ)KECHUS JIEKLUU 110 JAHHOM TEeME.

Tema «Katamamnz»

1. B uem cocTouT OOIIMiI MEXaHU3M JEHCTBUS KaTaIn3aTOPOB?

2. Kakumu cBOMCTBAMU JOJIKHBI 00J1a/1aTh KaTaIM3aTOPbI?

3. Yto Takoe TOF u TON? OObsicHUTE pazanyue MeXy HUMH.

4. IlpennokuTe KOJINYECTBEHHBIN KPUTEPHUI 111 XapaKTEPUCTUKU CEIEKTUBHO-
CTH KaTajlu3aropa.

5. Kakue xapakTepuCcTUKU PEAKIMI U3MEHSIOTCS 10| IeHCTBUEM KaTalu3aTo-
POB, a KaKle OCTal0TCsI HEU3MEHHBIMU?

6. ChopmynupyiiTe NPUHIUIBI CTPYKTYPHOTO U SHEPTETHUECKOTO COOTBETCTBUSI.
7. IlepBas cTanus pa3yioxKEHUsI 030HA MO JEHCTBUEM KaTallu3aTopa — aTo-
MapHoro xyiopa — omnuckiBaercs ypaBaenueM Cl + O3 — ClIO + O2. Cuuras, uTo
IIPOLIECC B LIEJIOM JABYXCTAINWHBIN, HATUIINTE YPAaBHEHUE BTOPOU CTaIUN.

8. DHeprus akTUBALMU THIPOJIM3a Caxapo3bl B KUCIOTHOM cpejie paBHA

107 x/Ix - monb—1, a B npucyrcTBuu (hepmenta caxapasbl — 36 kJIx - monb—1.
Bo ckoibko pa3 ckopocTh (pepMEHTATHBHON PEAKITUH OOJIBIIIE CKOPOCTH PEAKIIHH
B KHUCJIOTHOM cpepe nipu 25°C?

9. Yemy paBHa ckopocTh peakuuu (23.3) (cm. u. 1, § 23) B kBa3UpaBHOBECHOM
puoOIKeHun?

10. B yem pa3HuLa MexIy crielu(puIecKuM U OOLIUM KHCIOTHBIM KaTaau3oM?

11. Yro takoe dpynkius kucaotHoctd ["'ammera? Kak oHa cBs3aHa ¢ BOAOPOA-
HBIM ITOKa3arenem?
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12. IlpencraBbTe cooTHOIIEHKE (23.11) Mex 1y ONBITHOW KOHCTAHTON CKOPOCTH

k u xucnotHocThIO Cpebl hO B TuHEITHOM GopMe, TTO3BOJISIONIEH OMPEIeTUTh Tapa-
meTpsl k2 1 Kb ¢ momMonsio nuHeitHo# perpeccuu.

13. N306pa3ute rpaduk 3aBUCUMOCTH CKOPOCTH ()epPMEHTATUBHOM peakuu OT
KOHIIeHTpauuu cyoctpata. Kak o rpaduky onpenenuTs KOHCTaHTY Muxasnuca?
14. KakoBa pazMepHOCTh KOHCTaHThl Muxasnuca? Kak oHa cornacyercs ¢ ornpe-
nenennem (23.18) (em. u. 1, § 23)?

15. O6bsicauTe (PU3UIECKUNA CMBICI ITapaMEeTPOB YpaBHEHHST Muxasnuca—
MeHTeH.

16. 3anumnTe ypaBHEHUsI KOHKYPEHTHOTO U HEKOHKYPEHTHOTO HHTHOMPOBAHUS

B KoopauHatax JlalinynBepa—bepka. [IpeacraBpTe 3TH ypaBHEHHS B rpa@ueckoM
BUJIE JI7IS1 TPEX Pa3HbIX HAYaTbHBIX KOHIICHTpAIMi nHruouropa (Bkiaoyas [1]0 = 0).
OOBbscHUTE, KaK HAUTH KOHCTAaHTY UHTHOWPOBAHUS.

17. 3anuimmTe ypaBHEHUsI KOHKYPEHTHOTO U HEKOHKYPEHTHOTO HHTUOHPOBAHHS

B koopauHatax 10 — r0/[S]0. [IpencraBpTe 3T ypaBHEHUS B rpad)UdeCKOM BUIE JJIS
TpeX pa3HbIX HayalbHBIX KOHLIEHTpauui narudutopa (Bkioyas [0 = 0). OOsbsc-
HUTE, KaK MOKHO OIPENIEIUTh KOHCTAaHTY MHTHOUPOBaHUS.

18. Ilouemy npu HEKOHKYPEHTHOM MHTHOMPOBAHUU MPEIOIaraercsi, 4To KOH-



cTadThl nucconuanuu komiuiekcoB EI u ESI onuHakoBEI?

19. Yem sHepreTrueckasi KpuBas reTeporeHHoro karanusa (puc. 23.5) oiinya-
€TCsl OT TaKOBOM JIJIsi TOMOreHHoro katanu3a (puc. 23.1) (em. u. 1, § 23)?

20. Ykaxure Ha puc. 23.5 BEeIMUUHBI KOKYILEHCS SJHEPIUH aKTUBALIUU I'eTe-
POT€HHOM peakliy U SHTAIBIIUU aICOPOIIMH peareHTa. B uem pazHuna mexmy
Ka)XXyIIEeUCs U MICTUHHOM YHEPTrUel aKTUBALIMKU T€TEPOreHHON peaKInu?

21. B ueM COCTOUT pazauunue MeXa1y KHHETUYECKUMU YPaBHEHUSMU JI TOMO-
TEeHHBIX PEaKIUA U PEakuii B aIcCOPOIIMOHHOM ciioe?

22. Yto 0011ero 1 B 4eM pasziinyre Mexay MeXaHu3MaMu (pepMeHTaTUBHOTO

Y T€TEPOreHHOr0 Karanusa’?

Memoouueckue pexomenoayuu no peuieHulo 3a0au.

[Tpuctynas K pacCMOTPEHHMIO NMPHUMEPOB U CAMOCTOATEIBHOMY DPELICHHIO 3a]a4, HE0OXOAMMO BHHUMa-
TEJIBHO MPOYECTh KOHTEHT MO COOTBETCTBYIOIIEMY BOIPOCY TeMbl. ba30BbIe KOHIICNIIUU B IAHHON TeMe
— 9TO KOHIICTILUS YIPABIICHHS SHEPTUCH aKTUBAIUU M CKOPOCTHEO XUMHUECKOM PEaKIK Yepe3 KaTaju-
3aTophl . BakHEHIIMe OHATHUS: ONPEIUICHUS KaTajan3a , TOMOTEHBINH KaTallu3,KUCIOTHO-OCHOBHBIN Ka-
Tanu3, (QYHKIUS KACIOTHOCTH ['aMMeTa , TeTepOreHHbBIN KaTalu3 , PSKUMBbI T€TEPOreHHOr0 KaTajin3a ,
KWHETHKA TETePOTeHHO- KaTaJUTHYECKHX PEaKLIUU ,TEOpUs MYJbTHILICTOB banaHanHa, akTUBHBIX aH-
cambneit Kobo3eBa . DTy NoHATHA ClIeAyeT BbIYUUTh U pa3o0parhes B UX cooTHoweHusX. [lpu pemenun
UCIIOJIb30BaTh (POPMYJIBI 1 aHATUTHYECKHUE BHIPKEHUS JICKIINH 110 JJAHHOU TeMe.

Tema «PaBHOBeCHBIC H HCPABHOBECHbIE SIBJICHHS B PACTBOPAX 3JIEKTPOJIUTOBY
1.J{aitTe onpenesieHUe NOHATHS <K3JEKTPOIUT>.

2. Iloyemy B pacTBOpax 3JIEKTPOIUTOB, KaK MpaBmiio, HabIropatoTces 6oee
3HAYUTENIbHbIE OTKJIOHEHUS OT UJCAIbHOCTH, YEM B PACTBOPAX HEAJIEKTPOJIUTOB?
3. MOHO 1T SKCIIEPUMEHTAIBHO OIPEAETUTh AKTUBHOCTU OTJEJIbHBIX HOHOB?
[Touemy?

4. JlaviTe onpeniesieHus: MOHATUN <KCpeIHsst HOHHASI aKTUBHOCTB>> U <KCpeaHUi
MOHHBIN KOO(PPHUIIMEHT aKTUBHOCTH >>.

5. IIpuBenure Tpu crocoda BhIPaKEHUSI aKTUBHOCTH MOHOB B Pa3HBIX KOHIICH-
TpalMOHHBIX IKanax. Kak Ha3pIBatOTCS COOTBETCTBYIOLIUE KOI(PPHUIIMEHTHI aKTHB-
Hoctu? Kak oHU COOTHOCATCS MEXY cOO0M?

6. Kak cBsizaHbl MeX/y COOON aKTUBHOCTH MOHOB, CPEIHSS MOHHASI aKTUBHOCTh

Y aKTUBHOCTb JJIEKTPOIHTA?

7. Yto Takoe MOHHAA cuia pacTBopa?

8. ChopmynupyiiTe mpaBuiIo HOHHOM CHITbl. KaKOBBI TpaHUIIBI €r0 TPUMEHUMO-
ctu? Mimeet 11 OHO TeopeTnyeckoe o0ocHOBaHKE?

9. IlepeuncnuTe UCXOIHBIC MONOXKEHUS TeopruH Jebas—XOKKes.

10. [laiite onpeneneHus MOHATHH <KIEHTPAJIbHBIN HOH>> U <KHOHHAs aTMOchepa>>.
11. Yro takoe panuyc HOHHOM aTMochepbl? OT KaKuX napaMeTpoB OH 3aBUCUT?
12. 3anummTe ypaBHEHHE IepBOro nNpuomxenus Teopun Jledas—Xokkens st
pacdeTa cpeHero HOHHOTO KO3 PHUIIMeHTa aKTUBHOCTU. Y K&KUTE KOHIICHTPAIIHOH -
HYIO TPaHMILy €r0 MPUMEHUMOCTH.

13. Ot kakux nmapameTpoB 3aBUCUT KOOPGUIIMEHT A B ypaBHEHUHU NIEPBOTO
npubmmkenus teopun Jebas—Xrokkens?



14. 3anummTe ypaBHEeHHE BTOporo npudamkeHus teopun Jledas—Xrokkens. [1o-
SICHUTE (PU3MUYECKUN CMBICT ITapameTpa a.

15. Kak pacmupsitoTcsi KOHIEHTPAIMOHHbIE TPAHUIIBI TPUMEHUMOCTH TEOPUHU
Jlebas—XIOKKeNs B paMKax YpaBHEHHs TPETHETO MPUOIMKEHUS U YPaBHCHUS
Xapuena—Oysna?

16./1aiiTe onpeneneHue MOHATUS <<KyAesIbHAs 3JIEKTPOIMPOBOIHOCTL>> pacTBOpa
anekTposinta. OT Kakux IapaMmeTpoB oHa 3aBucuT? KakoBa ee pazMepHOCTh?

17. Kak yznenbHasi 3J€KTpOIIPOBOJHOCTh PACTBOPOB AIEKTPOJIUTOB 3aBUCUT OT
koHIeHTpanuu? [loueMy Ha 3TON 3aBUCUMOCTH HAOII0IA€TCS MAKCUMYyM?

18. MaitTe onpeaeneHust NOHIATHI <KMOJIIpHas 3JIEKTPONPOBOAHOCTD>> U <KIKBU-
BaJICHTHAsl 3JIEKTPOIIPOBOAHOCTH>>. KakoBbl pazmepHocTH 3TUX BennuuH? Kak oHn
CBSI3aHBI C Y/I€JIbHOM 3J1EKTPOIPOBOAHOCTHIO?

19. Kak 5kBUBaJIEHTHAs 3JIEKTPOIIPOBOJHOCTh 3aBUCUT OT KOHLEHTpaLuu (pa3Be-
nenust)? Uto Takoe npenenabHas SKBUBAJICHTHAS SJIEKTPOIPOBOAHOCTD?

20. Kaxk cBs3aHbl MEX]ly COOOH IKBUBAJIEHTHAS 3JIEKTPOIIPOBOAHOCTH U TIpe-
JieNibHas SKBUBAJIEHTHAS 3JIEKTPOIIPOBOHOCTh B Pa30aBIEHHBIX PACTBOPAX CIAOBIX
3JIEKTPOJIUTOB?

21. Chopmynupyiite 3akon Konbpayina (3aKkoH KBaApaTHOTO KOpHs). J{i1s kakux
ANEKTPOJIUTOB U B KaKOI 00J1aCTH KOHLIEHTpaLUii OH BbINlosIHAeTcsA? IMeeT i oH
TeopeTuiyeckoe 000CHOBaHUE?

22. Kakyo BeIMUYMHY Ha3bIBAIOT MOABMXKHOCTHIO HOHA? KakoBa ee pa3MepHOCTh?
23. Chopmymupyiite 3akon Kosnbpayiia o He3aBUCHUMOM MUTpaIiuu HOHOB. KakoB
ero (hu3uYECKuii CMBICIT?

24. JlaiiTe ornpeesieHne MOHATUS <<KUYnCIIo nepeHoca>> nona. Kakosa ero pasmep-
HocTh? Kak OHO CBSI3aHO ¢ OJIBU’KHOCTHIO HOHOB B pacTBOpe?

25. YUeM 0OBACHSIOT aHOMAJILHO BBICOKHE MOABMKHOCTH HoHoB H+ 1 OH—

B BOJHBIX pacTBopax?

26. Uto Takoe KCTOKCOB paauyc>> noHa? Kak OH COOTHOCUTCS C KpUCTaJLIOrpa-
budeckum pagnycom?

27. Kak 3KBHBaJIEHTHAs 3JIEKTPOMPOBOIHOCTh 3aBUCUT OT TeMIiiepaTypsl? Uem
00yCJIOBIIEHA 3Ta 3aBUCUMOCTh?

28. Chopmynupyitte npasuio Banbnena—IlucapkeBCKOro  yKaKuTe yCJIOBHS
€ro NPUMEHUMOCTH.

29. JlaliTe onpeneneHus MOHATHI <KpelaKcallMOHHBIN>> 1 K3neKkTpodopeTnye-
ckuit>> 3¢ dekTol. B yem npuunHbI ©X BOSHUKHOBEHHSI?

30. B uem cocrosat adpdext Buna u apdexr [lebas—Danprenxarena? KakoBsl
MPUYUHBI UX BOBHUKHOBEHUS?

Memoouueckue pexomenoayuu no peuwienulo 3a0au.
[Ipuctynas Kk pacCMOTPEHHUIO MPHUMEPOB U CAMOCTOSTEIILHOMY PEIICHUIO0 3a7ad, HE0OXOJUMO BHHMaA-
TEIHHO MPOYECTh KOHTEHT MO COOTBETCTBYIOIIEMY BONPOCY TE€MBI. ba3oBble KOHIIEIIMK B JAaHHON TeMe
— 9TO KOHIICTIIHS HOH —IUIIOJILHOTO U MOH — MOHHOTO B3aUMOJICHCTBUSL U KOJMYECTBEHHOTO OMUCAHUS
CBOICTBA DTHUX CUCTEM KaK B COCTOSIHUU PAaBHOBECHUA ,TaK U IMMPU MPOXOKIACHUHN DJICKTPUUCCKOro TOKa U
MPOTCKAHUN OKHCIIMTCIBbHO — BOCCTAHOBUTCIIBHBIX U APYTHUX IMPOLECCOB B UX o0beMe. Baxueiimmue 1o-
HATHUA: DJICKTPOJIUT, IJICKTPOJIUTHUUYCCKASA AWCCOOMANHMA, COJIbBaTalnus, WOH — HMOHHOC B3aHMO}IeI>'ICTBI/Ie



JAOHHAas1 aTMocdepa ,k0dPUIUAIT aKUBHOCTH ,IIEPBOE , BTOPOE, TpeThe MpuOImkeHue teopun [ledas —
Xrokkens , nuddy3ust u MUTpaIKs HOHOB , SJIEKTPOIMPOBOAHOCTH , YUCIIA TIepeHoca, 3akoH Konbpayma ,
ANMEeKTPOGOPETUICCKHN U perakcalnoHHbIN 3(eKTHl , 3hdexT Buna , Jlebas —DanpkeHrarena, aHaMmaib-
Hasi 3JICKTPOIIPOBOJHOCTh. DTH TOHATHUS CIEAYET BBIYUYUTh U pa300paThes B UX cooTHomeHusx. [Ipu pe-
IIICHUU UCIIOJIb30BaTh (DO M aHATMTHYECKUE BRIPAXKCHHUS B JICKIIUU TI0 JIAHHOU TeMe.

Tema «TepmoaHaMHUKA 3JIEKTPOXUMUYECKHUX 1erei»

1. ChopmynupyiiTe mpaBuiia CXeMaTHIECKOM 3aIMCH JICKTPOJIOB U IIETeH.

2. Kakas uenb Ha3bpIBaeTCA MPABUILHO pa3oMKHyTO#? [IpuBeauTe npumMep Takoi
LIENY, 3aIHILIUTE €€ CXEMY.

3. laiite onpeaeneHust NOHATUN <KIEMNb ¢ MEpeHOCOM>> U KI1enb 0e3 nmepeHoca>>.
[IpuBeauTe MpUMeEpbl TAKUX LETICH.

4. Yto takoe nudy3noHHBIN MOTeHIMAN? B yem npuynHa ero BOSHUKHOBEHUS?
Kak ero ycrpanstor?

5. Haiite onpenenenue noustus <KIJC uenu>>. Kak ee uzmepsitor? Kak cBsa3ana
O/1C uenu ¢ sHeprueit ['m60ca nmpoTekaromeii B Hel peakiuu?

6. ChopmynupyiTe yCIOBUS JIEKTPOXUMUYECKOTO PABHOBECHUS HA TPAHUIIC
ANEKTPOA—PACTBOP.

7. Urto Takoe rajibBaHU-NIOTeHIIMAN? MOXHO JIM €ro SKCIePUMEHTAIBHO H3Me-
PUTH UK TeopeTudecku paccuntars? [louemy?

8. 3anummTe ypaBHeHue HepHera aiist 3 neKTpoaHoro noteHuana. Yto takoe
CTaHJIapPTHBIN 3J1eKTPOIHbIN oTeHuuan? Kak ero uamepstor? MoxHO 11 €ro pac-
CUHUTAThH?

9. Chopmynupyiite npaBuiio Jlrotepa. [IpuBenure npumep ero UCIOIb30BAHMS.
10. IlpuBenuTe npuMepsl 3JEKTPOIOB IIEPBOTO U BTOPOrO poJa. 3alHUIINTE UX
CXEMBbI, TPOTEKAIOLINE PEAKLIUN U BBIPAXKEHHUS 1J151 DJIEKTPOIHBIX MOTEHIUAJIOB.
11. Kakue uenu Ha3bIBatOT KOHUEHTpaMoHHbIMU? [[puBennTe npumMepsl Takux
uene. 3anumure ypaBHeHnus s ux IC.

12. Kakue 31eKTpo/ibl MOKHO MCHOJIb30BaTh AJisi onpeneneHust pH pacrsopa?
[IpuBeauTe mpuMep TaKoro 3IEKTPOAA, 3AMUIIUTE FNEKTPOAHYIO PEAKIUIO U ypaB-
HEHUe, CBs3bIBalollee MOTeHIHal 3ekTpoaa ¢ pH pactBopa.

13. Yto Takoe CTEKJISTHHBIN 3JIEKTPO1? 3aUIIUTe YpaBHEHUE, CBA3BIBAIOIIEE
noteHuuan anekrpoaa ¢ pH pactsopa. [louemy CTEKISHHBIN JIEKTPOT HEOOXOUMO
KaauOpoBaTh?

14. Kak cBd3aHa KOHCTAHTa PAaBHOBECHS TOTEHIUATIONPEAEISIONIEH PeaKiuy CO
cTaHAapTHbIM 3HaueHuem D J(C?

15. Kak onpenenuts ArG, ArS n ArH xuMndeckoi peakiiuu ¢ oMoIIbI0
mmepenus JJ]C? 3anummTe cOOTBETCTBYIOMME (DOPMYJIIBI ISl pacyera.

Memoouueckue pekomenoayuu no peuieHulo 3a0au.
[Ipuctymas Kk pacCMOTPEHHIO TPUMEPOB M CAMOCTOSITEIIPHOMY PEIICHUIO 3a7ad, HEOOXOIMMO BHHMa-
TETBHO TPOYECTh KOHTEHT TI0 COOTBETCTBYIOIIIEMY BOINPOCY T€MbI. ba30BbIe KOHIIETIIIMK B TAHHOW TEMe
— 3TO KOHLEMIHS TPOCTPAHCTBEHHOI'O pa3J/iejieHus 3aps/ia Ha TPaHUIIE DJIEKTPOJ — DJIEKTPOIUT U BO3-
HUKHOBEHUSI 3JIEKTPOAHOTO MOTEHIMana . BakHelline MNOHATHS: 3JIEKTPOXMMHYECKUN MOTEHLUAN ,
BHYTPEHHUH , BHEIIHUHN , TOBEPXHOCTHBIN , TAJIbBAHU TMOTEHLUUAIIBI , JIEKTPOXUMUYECKas LEb , dJIEK-



Tpoxumuueckoe paBHoBecue , OJIC menu, OKHCIHUTEIBHO — BOCCTAHOBHTEIBHBIC MOJIYPEAKIIMH, DJICK-
TPOAHBIN NMOTEHIHAJ ,THIIBI JJIEKTPOJOB U JJIeKTPOXUMHYeCKUX Henei ,meron IJAC nas onpene-
JIeHMsl TEPMOJAMHAMUYECKUX MapaMeTpOB. JTHU MOHATHS CIEAYET BBIYYHTh U pa3o0paTbCsi B UX COOTHO-
meHusix. [Ipu pemennu ucmnoabp30BaTh POPMYIIbl U AHATUTUYECKHE BHIPAKEHHS B JICKIUAX 110 JAHHOH Te-

MC€.

Tema «CTpoeHne 3apsisKeHHbIX TPAHUIL Pa3/Iesia»

1.
2.

[TocTpoiiTe ANeKTPOKANUWISIPHYIO KPUBYIO PTYTHOTIO 3JiekTpoa 1H. pactBope NaSOy

[TocTpoiiTe AIEeKTPOKANUISIPHYIO KPUBYIO PTYTHOIO 3JiekTposa 1H. B pactBopax NaF, NaCl,
NaBr, Nal

OnuirTe OCHOBHOM HEJIOCTATOK MOJIeu [ enpMroibiia

Kakoe 06cTosITenpcTBO CII0COOCTBOBAIO CO3/IaHUI0 Mojienell Tuddy3noHHONH 00XBaTKU ABOIHOTO
cios?

3HaueHUe eMKOCTH ABOMHOTO ciiosi 1o Mojenu ['yu n UenmaHa moay4eH peleHueM COBMECTHO
KaKUX ypaBHEHMI1?

Onummre ABa OCHOBHBIX SIBJICHUN CBA3aHHBIX ¢ 00pa3oBaHUEM IpaHUILIbI pasaena das

BennunHa noBepXHOCTHOTO HATSKEHUS PTYTH B BOJHOM pactBope KBr npu 18OC HMMEET CIIeTy-

2
rommue 3HaueHus (Mx-m ):

_(p’B

0,55 0,60 | 0,65

I

¢, (MomB-1T ) o

0,03 427,0 4274 427,6

0,10 426,0 426,4 4272

0,30 425,0 425,6 426,0

8.

+ -
Hcnonb3ys ypaBHeHus [ n66ca u Jlunnmana, BEIUUCIUTS aacopOuto kaTnoHoB K 1 aHnoHoB Br

Ha prytu B 0,1 H pactBope KBr npu ¢ = - 0,60 B. 3Hauenus noreHuuana ¢ JaHbl IPOTUB HOP-
MaJIBHOT'O KaJIOMEJIBHOTO JEKTPOJIa.

Hcnonb3yst METOJ] YUCIEHHOTO HHTETPUPOBAHUS (HAIpUMEP, METOJ] TpANelyii), BBIYUCIUTH 3a-
psia, cooTBeTcTBYIOMMIA noteHuuany — 0,90 B, ecnu nuddepenumanbaas EMKOCTh ABOMHOTO

o]
anekTpudeckoro cios Ha pTyty B 0,01 1 pactBope NaF npu 25 C umeeT crnenyromiie 3Ha4YeHUs:

_(p,B

0,48

0,50

0,60

0,70

0,80

0,90

-2 2
C, (@M )-10

13,15

13,43

16,85

19,35

18,95

17,75

9.

[Torennuan HyneBOro 3apsaa pTyTH B 3ToM pacTtBope paseH — 0,48 B (1o oTHo1IeHH 0 K HOp-
MaJIbHOMY KaJIOMEJIbHOMY JIEKTPOAY).

Hcnonb3ys METO/1 YMCICHHOTO MHTETPUPOBAHUS (HAIIPUMEp, METO/I TPANEeIHii), BHIYUCIUTD 3aps]
COOTBETCTBYIOLIMH noteHmany — 1,3 B, ecnu quddepenumanbaas EMKOCTb ABOHHOTO 3JIEKTPHU-

(o]
yeckoro cios Ha ptyTH B 0,01 H pactBope NaF npu 25 C umeer cnenyroniye 3Ha4€HUs:

-9, B

0,48

0,50

0,60

0,70

0,80

-2 2
C, (@M )10

13,15

13,43

16,85

19,35

18,95

- (p’B

0,90

1,00

1,10

1,20

-2 2
C, (@M )-10

17,75

16,90

16,45

16,10




[ToTenmman HyIEBOTO 3apsia pTYTH B 3TOM pacTtBope paBeH — 0,48 B (1o oTHOIEHNIO K HOPMaJILHOMY
KaJIOMEIbHOMY 3JIEKTPOJLY).

10. Ucnonb3ys METOJ YMCIEHHOTO MHTEIPUPOBAHUS (HAIPUMED, METOA TpaIleLuii), BBIYUCIUTD
3apsiji, COOTBETCTBYIOMMHI noreHmany — 1,80 B, ecnu nuddepenumansaas EMKOCTb JBOWHOTO 3JIEKTPH-

o
yeckoro ciost Ha ptytd B 0,01 H pactBope NaF npu 25 C umeer ciieyromme 3Ha4eHus:
[ToTenman HynEBOTO 3apsia pTYTU B 3TOM pactBope paBeH — 0,48 B (110 oTHOIIEHUIO K HOPMAJIbHOMY
KaJIOMEIIbHOMY 3JIEKTPO.LY).

Memoouueckue pekomenoayuu no peuieHuIo 3a0au.

[Ipucrynas Kk pacCMOTPEHHUIO MPUMEPOB U CAMOCTOSITEIbHOMY PEIICHUIO 3a7ady, HEOOXOJUMO BHHMa-
TEJIBHO MPOYECTh KOHTEHT MO COOTBETCTBYIOIIEMY BOINPOCY T€MbI. ba3oBble KOHILIETIIIMY B JTaHHOU TEeMe
— 3TO KOHLEINLUS IPOCTPAHCTBEHHOTO pa3/IeieHMsl 3apsiia Ha TPaHUILIE dJIEKTPOJ — 3JIEKTPOIUT U BO3-
HUKHOBEHUSI JJIEKTPOJHOTO IMOTEHIMajda . BaxHelme MOHATHUS: SJIEKTPOXUMHYECKUN MOTEHUHAT ,
BHYTPEHHUM , BHEIIHUHN , TOBEPXHOCTHBIN , TAJIbBAHU TMOTEHIHUAJIBI , SJICKTPOXUMHUYECKAs 1IeNIb , JJICK-
Tpoxumuueckoe paBHoBecue , OJIC Lenu, OKUCIUTENbHO — BOCCTAHOBUTENIbHBIEC MOTYPEAKIINH, K-
TPOJHBIN MOTEHUUA ,TUIBI 3JIEKTPOJAOB U 3JEKTpOoXUMUUYecKuX neneit ,meron DAC i onpeneneHus
TEPMOJUHAMHUYECKHUX MapaMeTpoB. DTH MOHATHUS CIEAYET BBIYUYUTh M pa3o0paThCs B UX COOTHOIICHU SX.
[Tpu petennn UCONB30BaTh POPMYIIBI U AHATTUTHUECKUE BHIPAKEHUS B JICKLUSAX MO JAHHOM TeMe.

Tema «3.]'ICKTpOXI/IM]/I'leCKaH KHHECTUKA»

+
1. Beruuciuts kodhdunuents quddysuu nona Tl , ecnu npenenbHbie cpeanne Toku auddys3un B
pactBopax 0,001 - H TlNO3 (m1-uKCl)u0,001 -1 TlNO3 (u 3 - 1 KCI) paBHBI COOTBETCTBEHHO

-1
3,03 u 2,47 MxA. XapakTepucTuku Kanuuisipa: m = 0,9 mr-c ;t=3c.

2. HpI/I QJICKTPOJIMU3C pacTBOpA, COACPIKAIIETO KOMIUICKCHYHO COJIb cepe6pa n HHHH(b(bepeHTHBIe no-

o
HBI, TipefenbHas AM(pPy3MoHHas MIIOTHOCTh TOKA MO paspsbkaromuMmcs noHaM npu 25 C B Hepas-
2 2
MEIIMBAaeMOM PACTBOPE paBHa 5 A-M , a pu nepeMentnBaHuu paBHa 20 A-M .

Beraucints TonmuHy 1udGy3HOHHOTO CIIOS B KAXKIOM cIydae, eClii KOHIEHTPAIHs pa3psoKaro-
-1 9 2 -
muxcst “oHoB paBHa 0,02 Mousb-1 , a ko3 uuuent quddysuu pasex 1,3-10 M -c

3. Bwruucauts audy3MoHHYIO MIIOTHOCTh TOKA U KOHIIEHTPAIUIO CdCl2 B PacTBOPE IMPH AJIEKTPO-

OCAXJCHUU KaaAMUs, €CJIU IIPU ITIOTHOCTHU TOKa

2 o
i=211 A-M nepeHanpsikeHue Ha karojae pasHsuioch npu 25 C: AE = - 15 MB. Koaddunnent
24 10 2 -1
mud¢y3uu Cd  paBen npu dToii Temnepatype 7,210 ™ -c , a TonmuHa AuQGY3HOTO CI0s paB-
-5
Ha 4,510 M.

2+
4. Onpenenuts ko3pduurent auddys3uun nosa Pb B
3

1,15-10 - MonsipHOM pacTBOpe PbClz, €CJIM TPeNeNbHBIN cpeaHuil TOK Tuddy3un B TAKOM pac-

TBOpE paBeH 0,2 MKA, a XapaKTEepPUCTUKHU KallWUIsIpa UMEIOT CIIEYIOLMe 3HaueHus: m = 1,2 Mr-c
1
nrt=4c.



+
S. BBIUUCIUTH TOK OOMEHa i0 U TOK, IPOXOJSAIINN HA KaTOAe, I PEaKLIUK pa3psia HoHa H3O Ha

3 2
PTYTHOM 371€KTpoAe miomaasio B 3-10 M , eciiu nepeHanpspkeHue Ha katoae pasHo 0,60 B, a kxo-

a¢unmentsl B ypaBuenuu Tadens pasusl: a = 1,41 Bu b =0,116 B.

6. BbruucauTh CKOPOCTH pa3psiga MOHA TUIPOKCOHUS HA UHKOBOM 3iiekTpoze u3 0,01 - HopMaabHO-
0
ro pactBopa HCI npu notenuumanax snexkrpoja: El =-1,0Bu E2 =FE , ecnu nipu 25 C ko3 punm-
p

€HTbI YpaBHEHUS
Tadens pasusl: a = 1,24 Bu b = 0,120 B. Cpenuunii koopPpuineHT aKTHBHOCTH
0,01 u pactBopa HCI pasen 0,905.

7. BpIUHUCIUTH MIOTHOCTH TOKA aHOAHOTO pacTBopeHus Hukens B 0,1 - HOpMaabHOM pacTBOpE NiCl2

(o]
npu 25 C, ecnu nepeHanpsbkeHne Ha aHojie paBHo - 0,1 B, a IuioTHOCTE TOKa 0OMEHa Ha HUKEIIE B
3TOM PacTBOpE
4

- 2
io =1,0-10 (A-m ). Koadpdunuent nepenoca anoguoro nporuecca o = 0,50.

J1o Kakoro 3Hau€HUsI N3MEHUTCS MIOTHOCTh AHOJHOT'O TOKA MpH NepeHanpsbkenuu 7 = - 0,15 B?

8. Ilpu BbAENIEHUH BOJIOPO/Ia HA PTYTHOM 3JIEKTPOJIE B
0,01 — nopmansnom pactBope HCI npu E1 = - 1,133 B Tok paBeH I1 =601 MKA, a pu E2 =-

1,342 B TOK paBeH I2 = 38 MKA. I[lmomaae 35exkTpoaa paBHa

4 2
1,2-10 M, T=293 K, cpenuuit ko3ppuirieHT akTuBHOCTH pacTBopa paseH 0,904. Onpenenutsb

kodduumeHTs! a u b B ypaBuenuu Tadenst u Tok oOMeHa.

+
9. Omnpenenuts 3¢ dexTuBHOE 3HaUeHNEe Ko urmenta quddy3un nona Cs CoriiacHO IKCIEPUMEH-

TaJbHBIM JaHHBIM, [TOJYYEHHBIM Ha PTYTHOM KalelbHOM KaTOJ€, €CJIM CKOPOCTh BHITEKAHUS PTY-
-1
™ m = 1,2 Mr-c , BpeMsl )KM3HHU Karii T = 4 ¢, 3Ha4YeHUE CPEIHETO MPEIETHHOTO TOKa pa3psiaa
+ -6 3 -1
nona Cs dI=5,93-10 A, xoHueHnTpauus noHa passa 1,510 (monb-1 ).

10. Onpenenuth yucieHHble K03 GUIMeHTh B ypaBHeHUH WbKkoBUYA 1J11 MTHOBEHHOTO (Id) 51

cpeasero (dI) npeaenbHbIX TOKOB JU(QY31UN Ha KalleIbHOM PTYTHOM 3JIeKTpojie (ciaydail HecTa-

nuoHapHoi muddy3uu k chepe, Koraa IIOTHOCTh Toka Audy3un MokeT ObITH IPEICTaBICHA
323 23

YPaBHEHUEM: id = nFDc/NaDr). IToBepxHocTh Kamuy paBHa: S = 8,52-10 ‘m -t

B cBs13u ¢ TeM, 4TO pOCT Karuld MPOUCXOAUT HABCTPEUY MOTOKY Au(y3UH, BETUYNHA TOKA BO3-

pacrtaer B 1,525 pa3a.

Memoouueckue pekomenoayuu no peuieHuio 3a0au.
[Ipuctymas Kk pacCMOTPEHHIO TPUMEPOB M CAMOCTOATEIBHOMY DPEIICHHUIO 3a/1ad, HeOOXOIUMO BHHUMa-
TETBHO MPOYECTh KOHTEHT 0 COOTBETCTBYIOIIIEMY BOIMPOCY T€MbI. ba30BbIe KOHIIETIIINK B TAHHOW TEMeE
— 9TO KOHLIEMIMS MPOCTPAHCTBEHHOTO pa3/iejeHHs 3apsiia Ha TPaHUIle JEKTPOJ — IJIEKTPOIHUT U BO3-
HUKHOBEHUSI 3JIEKTPOAHOTO MOTeHIuMana . BaxHelliue MNOHATHUS: 3JIEKTPOXUMHYECKUN MOTEHUUA ,
BHYTPEHHUH , BHEIIHUHN , TOBEPXHOCTHBIN , TaJIbBAHU TMOTEHLUUAIIBI , SJIEKTPOXUMHUUYECKas 1IeNb , JJEK-



TpoxumMuueckoe paBHoBecue , OJIC menu, OKHCIHMTEIBHO — BOCCTAHOBHUTEJIBHBIC MOJIYPEAKIIUH, DJICK-
TPOJHBIN MMOTEHIMAN ,TUIBI AIEKTPOAOB U 3JIEKTpOXUMHUECKUX Lenei ,meron DJC ana onpeneneHus
TEPMOJMHAMHYECKUX MapaMEeTPOB. DTH MOHATHS CIEAYET BBIyUYUTh U Pa3o0paTbCsl B UX COOTHOILEHUSX.
[Ipu pemieHny UCMOIB30BATH (HOPMYIIBI M AHATUTHYECKHUE BHIPAKEHUS B JICKIMSIX 110 JAHHOU TEMe.

Kpumepuu ¢opmupoeanusn oyenok no 3adanuam 011 camocmoamenvHoll padoomsl cmyoeHma
(munoenie 3a0auu):

«omauunoy ( 20a7UT0B) - OOyUArOIIUICS TIOKa3al ITyOOKHEe 3HAHWSI MaTepualia 1o MOCTaBICHHBIM
BOIIPOCAaM, TPAMOTHO, JIOTHYHO €r0 M3JIaraeT, CTPYKTYPHPOBAI U JIe-TAIM3UPOBal HH(POpMaLUIO, n3beras
MPOCTOr0 MOBTOPEHHUs MH(OpMALMU M3 TEKCTa, MHPOpMAIMA IMpeA-CTaBlIeHa B NepepabOTaHHOM BHJIE.
CB00OHO MCHIONTB3YEeT HEOOXOMMBIE (POPMYJIBI TIPH PEILICHUH 3a/1a4;

«xopowoy (0T 1 10 2 6arnoB) - 00y4aromuiCs TBEPAO 3HACT MaTepHall, TPaMOTHO €0 U3JIaraer, He
JOIYCKAET CYIIECTBEHHBIX HETOUHOCTEH B MIPOIIECCE PEIICHUS 3a/1ay;

«yoosenemeopumenvroy ( 10 1 Oanna) - oOyyaromuiics UMeeT 3HaHHWs OCHOBHOTO MaTepuaia o Io-
CTaBJICHHBIM BOIPOCAM, HO HE YCBOWJI €TO JIETAJCH, JJOYCKAET OT/IC/IbHbIE HETOYHOCTH TPH PEIICHUH 3a-
nad;

«Heyoosnemeopumenvro» (0 O0IOB) — 00OyUYaAIONIHIACS JTOIMYCKAeT TPyOble OMMOKH B OTBETE HA
MIOCTABJICHHBIE BOIPOCHI U MPH PELICHUH 337134

5.2. Ouyenounvie mamepuanvt 01: pyoesHcHO20 KOHMPOJIA. Pybedicrviii KoHmpois OCy-
IIECTBIISIETCS 10 O0JIee UM MEHEE CaMOCTOSITENbHBIM pa3ziesiaM — yueOHbIM MOAYISM Kypca U IIPOBOJIUT-
Csl 10 OKOHYAHUM M3y4YeHUs] MaTepuajia MOJYJs B 3apaHee YCTaHOBJIEHHOE BpeMs. PyOeskHbIil KOHTPOJIb
MIPOBOJUTCS C LIENbIO ONpPEIENEeHUs KauecTBa YCBOCHUSI MaTepruaia yueOHOro MoyJs B 1iejoM. B Teuenue
CEMECTpa IPOBOUTCS MPU MAKUX KOHMPOIbHHIX MEPONPUAMUA NO 2PAPUKY .

B kauectBe (hopm pyOeKHOTO KOHTPOJISI MOYKHO HCIIOJIB30BAaTh TECTHPOBAaHUE (MUCHMEHHOE WU
KOMITBIOTEPHOE), TIPOBEJICHNE KOJUIOKBUYMa WJIM KOHTPOJIBHBIX Pa0oT. BeImonmHseMbie paboThl TOKHBI
XpaHUTbCA Ha Kadeape TeueHUH y4yeOHOro roja v 1Mo TpeOOBaHUIO MPEIOCTABIATHCS B YTpaBIeHHUE KOH-
Tpouisi KauecTBa. Ha pyOekHbIe KOHTPOJIBHBIE MEPOIIPHATHS PEKOMEHIYETCs BRBIHOCUTh BECh IIPOTPaMM-
HBII MaTepual (Bce pa3esnsl) Mo JUCHUILINHE.

5.2.1. OueHoYHbLIe MATEPHAJBI /I KOHTPOJILHOM PA0OTHI:
( xorTponupyembie komneteniuu OIIK-1, OTIK-2,0I1K-6, ITK-1,ITK-4,IT1K-7 )

Tunoevie Bapuanmovl KOHMPOAbHBIX padom:

Bapuanm 1.

3aoanue 1.

1. OcHOBHbIE NOHATUS TEPMOJAUHAMUKH.

2. Bropoii 3aKOH TEpMOAMHAMUKHI. DHTPOIIHSL.

3. IlapumanbHbie MosibHBIE cBOMCTBA. OCOOEHHOCTH NMapLUaIbHBIX MOJIbHBIX CBOHCTB.

4. OnuH MO KCeHOHA, Haxosmuiics mpu 25 °C u 2 atM, pacimpseTcs ainadaTHIecKu: a) 00-
patumo a0 1 at™, 0) npoTtuB nasneHus 1 atm. Kakoii
OyJeT KOHeYHasi TeMIlepaTypa B KaKJI0M ciydae?



3aanue 2.

1. O6o06uienHas ¢popma MepBOro ¥ BTOPOro 3aKOHOB TEPMOJIMHAMHUKH. XapaKTepucTHYECKue (PyHK-
uu. Ypasuenue ['n66ca-/lrorema.

2. TepMoAMHAMHUYECKHE OTEHIMANBI KAK KPUTEPUH HAIIPABJIEHHOCTHU IIPOLECCA.

3. PactBopbl. UneanbHeble, penenbHo pazbaBieHHble pacTBOphl. 3akoH Payis u ['enpu.

4. PaccunTaiiTe ©3MEHEHUE BHYTPEHHEN YHEPTUH renusl (0JJHOATOMHBIN UACAIbHBIN T'a3) IPH U30-
O6apHoM pacmmpenun oT 5 10 10 1 npu naBinennn 196 klla.

3ananmue 3.

1. U3menenue suepruu ['n06ca u ['enbMronpua npu H3MEHEHUH TEMIIEPATYPHI.

2. IlepBblii 3aKOH TEPMOANHAMUKHI

3. XuMH4eCcKui MOTeHIMal. XUMHUUYECKUI MOTEHIIMA UCATbHBIX Ta30BbIX CMECEH.

4. OpuH MOJb BOASIHBIX TAPOB 00PaTUMO U M30TEPMUUYECKH CKOHIEHCHPOBAIH B KUAKOCTH ripu 100
°C. PaccuuTaiite paboTy, TEIIOTY, U”3MEHEHUEBHYTPEHHEH SHEPTUU U SHTAIBIIUU B TOM IPOIEC-
ce. YenpHad temota ucnapenus Boabl npu 100 °C paBna 2260 JIx - r—1.

3aganue 4.

1. TepMmoanHaMHUYECKHE NOTEHLIHAAIBL.

2. YacrtHuseie ycioBus $pa3zoBOro paBHOBECHS

3. Mero/sI onpenieneHust akTHBHOCTH U KOA((HUIIMEHTa aKTHBHOCTH

4. HailiguTe U3MEHEHHE SHTPOINH ra3a U OKPYKaroLlel Cpeibl, €CJIM N MOJIb MJI€aIbHOIO r'a3a pac-
MIUPSIOTCS U30TepMUYECKH OT oObeMa V1 10 o6bema V2: a) oOpaTumMo; 6) MPOTHB BHEITHETO
JaBJICHUS P.

3aganue S.

1. MHTerpanbHble CBOWCTBA PACTBOPOB.

2. XapaKTepUCTUYHOCTh TEPMOJUHAMUYECKHX OTEHIINAIOB

3. VYpaBHEHHE COCTOSHUS UIE€ATBHOTO U PEATILHOTO ra30B

4. BHyTpeHHss SHEprusi HEKOTOPOW CUCTEMBbI U3BECTHA KaK (pyHKIMS SHTponuu 1 oobema, U(S,V ).
Haiinnre TemnepaTypy M TEIUIOEMKOCTb 9TOM CUCTEMBI.

3aganue 6.

1. TemnoemMKocTb. 3aBUCUMOCTb TEINIOEMKOCTH OT TEMIIEpaTyphbl, AaBIeHUS U 00beMa

2. XUMHUYECKHUI MOTEHIMAT UACATIbHBIX U PEAJIbHBIX KOHJECHCUPOBAaHHBIX PACTBOPOB

3. Paznuynble BuAbI paboT

4. Hcnonb3ys OCHOBHOE YpaBHEHHE TEPMOJUHAMUKY, HAMIUTE 3aBUCUMOCTD SHTAJIBIINU OT JaBJie-
HUS IIPU MTOCTOSIHHOM TeMIepartype: a) JUIsl IPOU3BOJIbHOM CHCTEMBI; 0) 71 UAeaIbHOrO rasa.

3aganue 7.

1. Pacu€t sHTponMHU Npyu HarpeBaHUM U OXJIaXJeHUH. [Ipu MocTosTHHOM JaBieHuu (00beme).

2. VYcrnoBue TEpMOJAMHAMUYECKON YCTOMYMBOCTU PacTBOpa

3. CmocoOsI pacueTa mapIiuaibHBIX MOJTBHBIX BETUYHH

4. TlokaxuTe, Kak C MOMOIIBIO HAOOpa 3HaUeHUH KOA(PPUIIUEHTOB aKTUBHOCTH IEPBOT0 KOMIIOHEHTA

(A) paccuutarh K03()(PHUIMEHTHI AKTUBHOCTU BTOPOTo KoMIloHeHTa (B).

3ananmue 8.



1. YacTHble YyCIOBUSI XUMUYECKOTO PABHOBECHS

2. Pacuer 3HTpONUHU NPU U30TEPMUYECKOM PACIIUPEHUH UM CKATUH, TIPH (Pa30BBIX paBHOBECHUSX

3. Temnora xumuueckoi peakuuu. 3akoH ['ecca. Cnencteum u3 3akoHa ['ecca

4. TlokaxxuTe, 4TO €CNIM 3aKOH Payisi cipaBeanuB J1Is1 OJHOTO KOMIIOHEHTa pacTBOpa BO Beelt 00ia-
CTHU COCTABOB, TO OH TAKXC BBIIIOJIHACTCA U IJId BTOPOIr0O KOMIIOHCHTA.

3aganue 9.

1. Temmota. Kanopudeckue kodhpuiimeHTs

2. JIByxmapaMMeTpHuecKue U KyOuueckue ypaBHeHUs cocTosiHus. Kputndeckas Touka.

3. VI3MeHeHue SHTPONHU IPU XUMUYECKUX PEaKIHIX

4. Koncranta I'enpu qiigs CO2 B Boze npu 25°C paBHa 1,25 - 106 Topp. Paccuuraiite pactBopu-
MoCTh (B eauHuax MojsuibHOCTH) CO2 B Boze tipu 25°C, ecnu napuuainbHoe nasienue CO2 Hafx
Boz0M paBHO 0,1 aTm.

Kpumepuu ghopmuposanusn ouenok no KOHmMpOIbHLIM MOUKAM (KOHMPOIbHbBIE PAOOMbl; KOIOKGUYM)

(7 6annoB) - craBUTCA 32 pabOTY, BBHIIOJHEHHYIO MOJHOCTHIO 0€3 OIMOOK M HEJ0YETOB; 00ydaro-
IIUIACS JEMOHCTPUPYET 3HAHUE TEOPETUYECKOT0 U MPAKTUYECKOTO MaTepralia o TeMe MpakTUYecKoi pado-
Th1, pemeHo 100% 3anay;

(oT 5 Mo 6 OayUIOB) — CTaBHUTCS 32 PAOOTY, BBHITIOTHEHHYIO TIOJHOCTHIO, HO MPU HAIMYMU B HEH HE
Oosiee oHON HErpyOOW OIMOKHM M OJHOTO HelodeTa, He Ooliee Tpex HemodeToB. OOYyJaONIUIiCS JIEMOH-
CTPHpPYET 3HAHUE TEOPETUUECKOTO M MPAKTUYECKOTO MaTepHaia 1Mo TeMe MPaKTUIeCKOW padoThl, JOITycKast
HE3HAUUTENbHbIE HETOYHOCTH MPH pellieHnH 3a1a4, perieno 70% 3anay;

(4 Gamna) — craBuTCs 32 paboOTy, eciy OakanaBp MPABUIBHO BHIMOIHWI HE MeHee 2/3 Bceil paboTbl
WK J0MyCTU He Ooiee oHON rpy0oil OomMOKK U IBYX HEJOYETOB, HE Oosiee OAHOM rpyOol M OfHOU He-
rpy0oii ommoku, He 6osiee Tpex HErpyObIX OLIMOOK, OAHON HerpyOoit. O0yyaromuiicst 3aTpyIHseTcs ¢ npa-
BUJIHOW OLIEHKOM MPEIOKEHHOM 33a/1auH, TaeT HETIOJIHbII OTBET, peieHo 55% 3anau

(menee 3 OamwioB) — cTaBUTCA 3a padOTy, €CIIM YUCIO OUIMOOK M HEIOYETOB IMPEBBICHIO HOPMY IS
OLIEHKH 3 WJIM MPaBWJIHHO BBITOJHEHO MeHee 2/3 Bcel paboThl. OOyJaromIuiics JaeT HEBEPHYIO OIIEHKY CHTYya-
1y, perieHo meHee 50 % 3anau.

5.2.2.0ueHo4YHble MaTepuabl: THIIOBbIE TeCTOBbIE 3aJaHUS MO JUCHUIINHE
Pdusnueckass XUMHUS_koumpoaupyemvie komnemenyuu OIIK-1,0I1K-2, OIIK-6, ITK-1, I1IK-
4, IIK-7):. lloiHbli TEPEUYCHb MECHIO08bIX _ 3A0AHUIl __NPEOCmagieH 6 _IJOUHC -
http://open.kbsu.ru/moodle/course/view.php?id=3866)

Tecm — cuctema CTaHIAPTU3MPOBAHHBIX 3aJaHHM, ITO3BOJISAIONIAS AaBTOMATU3HPOBATH MPOICAYPY

M3MEPEHMS YPOBHS 3HAHUI U YMEHHM CTYZECHTA.
Bei0epuTe NpaBUIIbHBIH OTBET:
Tect 1. Mepoli nepexoa 3HEPTHH 33 CUET Xa0TUYECKOTO CTOJIKHOBEHUS MOJIEKYJT SBJISIETCA:
TEII0Ta
pabora
BHYTPEHHSS1 DHEPT U
NOTEHLIMAJIbHAs SHEPT U
Tect 2. Mepoii mepexoaa SHEPrUuM Npyu NEPEMENIEHUH MAcC, TOAHSATHE TEJI B MOJIE TATOTCHUS, IEPEXO]T
AJIEKTpUYECTBa OT OOJIBIIETO K MEHBIIEMY MOTEHIIUANY, pacCIIiPEHHEe ra3a sSBIsSeTCs
pabota


http://open.kbsu.ru/moodle/course/view.php?id=3866

TEerioTa
KHHCTHUYCCKAs SHCPIru-d

BHYTPEHHSIA DHEPIUA

Tect 3. : MaremaTudeckast popMynrpoBKa MEPBOTo HAYala TEPMOJIUHAMUKH

Q=AU+W

O=AU-W
O+ AU=W

AL =04
Tecr 4. 3akon ['ecca:
J171 130XOpHOT0 U M300apHOTO MPOLIECCOB TEIJIOTA MPOIEcca He 3aBUCUT OT ITYTH MPOLIecca, a 3aBUCHUT
TOJIBKO OT HaYaJIbHOTO M KOHEYHOT'O COCTOSIHUIN CHCTEMBI
Jlj1 130XOpHOTro U 1300apHOTO MPOLIECCOB TEIJIOTA IIPOLECCca 3aBUCUT OT ITyTH Ipoliecca
J11s1 130XOPHOTO ¥ U300apHOT0 MPOIIECCOB TEIIIOTA MPOIIecca He SBISIETCS PYHKIMEH COCTOSHUS
Tect 5. TernoBoii 3¢ (hexT XUMUIECKOH peakuy Mpu TOCTOSHHOM JaBieHnu Qp paBeH
MPUPAIICHUIO SHTAIBITHH

MPUPAIICHUIO BHYTPEHHEH YHEPTHH

MPUPALICHUIO SHTPOITUU

CyMMe MpHPAIICeHUI SHTAIBIIUN U BHYTPECHHEH SHEPrun
Tect 6. : HeBO3MOXKHO co3AaHNE BEYHOTO JBUTATENS] BTOPOTO PoJia

dbopmynupoBka OcTBalibia

dbopmynupoBka Knaysuyca

dbopmynupoBka TomcoHna
Tect 7. DHTpOnUA-3TO Mepa

HEOOpaTUMOCTH TIPOlIecca B U30JIMPOBAHHBIX CUCTEMAaX, Mepa Mepexo/ia SHEPTUH B TaKyio Gopmy, U3
KOTOPO OHa HE MOKET MEPEXOIUTh CAMOIIPOU3BOIBHO B Apyrue (hOpMbI

SHEPTUsSl CUCTEMBI, CIIOCOOHAs K MIPEBPAIICHUIO M POU3BOJICTBY MOJIE3HON PabOTHI
nepexo/ia YHEPTHH U3 OAHON (GOPMBI B IPYTYIO

nepexojia MEXaHMYECKOM SHEPTUH B TETIOBYIO
Tecr 8. [Ipu T, P=const ymensinenue saepruu ['m60ca 11t 06paTuMoro mpoiecca paBHO
MaKCHUMaJIbHOM TOJIE3HOM paboTe

MHUHHUMAaJIbHOW TTOJIE3HOM paboTe

HYJIIO

MOCTOSTHHOW BETTMYHMHE
Tect 9. Kputepuem HanpaBieHus Mpoiecca 1 paBHOBECHS B CUCTEME SIBIISETCA

sHeprust ['u66ca u I'enbmronbia

W3MEHEHHUE YHTAIBITUU

W3MEHEHUE BHYTPEHHEH dYHEPT U

VU3MEHEHUE TIOJIHOM SHEPTUU
Tect 10. XuMHUYeCcKHi TOTEHIMAI I-TOTO KOMIIOHEHTA



yacTHas POU3BOHAsA SHepruu ['mdb0ca no Macce i-Toro KOMIOHEHTa IPU MOCTOSHHBIX JaBJICHUH U
TEMIIEPATYpPE U Maccax OCTaJIbHbIX KOMIIOHEHTOB

yacTHas MPOU3BOAHAsA YHEpTrun I ' mb60ca 1o mMacce i-Toro KOMIIOHEHTA P MIOCTOSSHHOM 00beMe

YyacTHas MPOU3BOHAA YHEpTruu ['ub0ca 1o JaBIEHUIO P MOCTOSHHBIX TEMIIEpAaType, 00beMe U Maccax
OCTaJIbHBIX KOMIIOHEHTOB

YacTHas MPOU3BOHAS YHEPTUU [ MOOCa 1Mo Macce i-Toro KOMIIOHEHTA TP IMOCTOSHHBIX JaBICHUH U
Maccax OCTaJbHBIX KOMIIOHEHTOB

Tect 11. Xumuueckasi nepeMeHHast:

OTHOIIIEHHE KOJINYECTBA MPOPEATHPOBABILIETO BEIIECTBA K €r0 CTEXHOMETPHUECKOMY KO DUITUECHTY
OTHOIIECHHE CTEXUOMETPUIECKOTO KO (PUIIMEHTA K KOJTMUYECTBY MPOPEArupoBaBILEro BEIIECTBA
cBoOoaHast sHeprus [ mOOca yIst OJHOTO MOJIS YHCTOTO BEIIECTBA

OTHOIIEHHE XMMUYECKOTO IMOTEHIIMAJIA TIPOPEArupOBABIIErO BEIIECTBA K CTEXHUOMETPHUECKOMY

KO3 PHULIHUEHTY

Tect 12. YactHas npousBoaHas 3Hepruu ['n66ca no temrneparype npu P=const paBHO:

-S

\Y%

P

+S

Tect 13. : YactHas npousBoaHas sueprun [ m66ca no gapnenuto npu T=const paBHO
v

-S

-P

+P

Tect 14. Dueprust ['n60ca BrIpakaeTcsi COOTHOLIEHUEM

G=L-T5+FV
A=U-T5
AF=AU-TAS

F=U+T5
Tect 15. Dneprust ['enbMrosnpia BeIpakaeTcsi COOTHOLLIEHUEM

A=U-T5
G=L-T5+FV
F=U+78

AF=AL-TAS
Kpumepuu ¢popmuposanun ouenok no mecmogvim 3a0aHuAM:
( 3 Gana) — mosyyaroT 00yJarouecs ¢ IpaBUIbHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIE BOMPO-
cbl. Bemomnaeno 100 % npennokeHHbIX TECTOBBIX BOIIPOCOB;

(ot 2 1o 3 6ayia) — MoMy4yaroT 00yJaromuecs ¢ MPaBUIbHBIM KOJTMYECTBOM OTBETOB HA TECTOBBIC
Bonpockl — 80 —99 % ot o0uiero oobeMa 3aJJaHHBIX TECTOBBIX BOIIPOCOB;



(ot 1 mo 2 6ama) — momy4aroT 00yJaromuecs ¢ MPaBUIbHBIM KOJTMYECTBOM OTBETOB HA TECTOBBIC
Bonpockl — 60 —79% ot o0uiero 00bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

( mol ©Oamra) — momydaroT oOydaromyecs: MPaBUILHBIM KOJTUYECTBOM OTBETOB HAa TECTOBBIC BO-
npocsl — MeHee 40-59 % ot ob1iero oo0beMa 3a1aHHBIX TECTOBBIX BOIIPOCOB.

5.2.3 OueHo4YHbIe MaTepHAJIbI JJIA IPOMEKYTOYHOM aTTeCTAIllUM.
I_ICJ'IBIO IIPOMEKYTOYHBIX aTTeCTaHI/Iﬁ IO JUCHHUIIIIMHE ABJIACTCA OLCHKA Ka4€CTBa OCBOCHUA

JUCLUIUIMHBI 00y4YaroIUMHCS.

[TpomerxyTouHas arTecTanus NpeaHa3HayeHa sl OObEKTUBHOIO MOJITBEPHKIACHUS U OLIEHUBAHUS
JOCTUTHYTBIX PE3yIbTaTOB O0YyUEHUS NOCIIE 3aBEPIICHUS U3YUYEeHU JUCHUILIMHBL. OCylIecTBIsIeTCS B
KOHIIE CEMECTpa U MPEICTaBISAET COO0H UTOTOBYIO OIICHKY 3HAHHM M0 TUCIUIUINHE «Du3nueckas Xu-
MUsSI» B BUJIE ITPOBEACHUS DK3aMEHa.

[TpomerxyTouHas aTTecTalus MOXeT IPOBOIUTHCSA B YCTHOM, MUCbMEHHOH (popme, u B hopme Te-
crupoBanusi. Ha npomexyTouHyro aTrectanuo orBoaurcs a0 30 6amios.

Bomnpocsl, BbIHOCMMBIe HA 3k3aMeH (kKoHTposaupyemble kKommnereHuun OIIK-1,0I1K-2,0I1K-6,I1K-
1,IIK-4,I1K-7)
1. I3akoH TepMoaMHaMUKU. BHyTpeHHss sHEprus, paboTa pa3aMyHbIX IPOLECCOB.
OHTANBIINS, TSINIOEMKOCTD.
Tepmoxumus. 3akoH ['ecca, ypaBuenune Kupxrodda.
II 3axoH TepmoauHaMUKU. DHTponus. Beruncienne abCoIOTHBIX SHTPOIUI.

A

dynpamenTanbHoe ypaBHeHue [ udoca. TepmoaunnamMudeckne noreHuains! (MaeanpHbie raspl,
XUMHUYECKHE PEaKILINN)

dynnamenTanbHoe ypaBHeHue ['ud6ca. TepmoaunaMuueckue noreHuuansl (PeanbHble rassl,
KOH/IEHCUPOBAHHOE COCTOSIHUE)

PacTtBopsbl. PaBHOBeCHE KMIKOCTB-TIap B UACAIBHBIX U PEAJIbHBIX cUCTEMaX. 3aKoH Payis.

=

Kpuockonus u 30ynnockonus.
[IpaBumno ¢a3. Ypasuenue Knaiinepona-Knaysuyca. OTHOKOMIIOHEHTHBIE CUCTEMBI.

— = © % N

0. ITpaBuio da3. Ypasuenue lpeaepa. IByXKOMIOHEHTHBIE CHCTEMBI.

1. Xumnueckoe paBHOBecue. PacyeT BBIXOZ0B MPOAYKTOB PEAKIUI B UICAIBHBIX U PEAJIBbHBIX Ia30-

BBIX CUCTEMAX.

12. U3otepma xuMudeckoit peakiuu. CrannaptHas sHeprus [ moéoca. 3aBUCUMOCTh KOHCTaHThI PaB-
HOBECHUs OT TEMIIEPATYPHI.

13. CniosxHBIE paBHOBECHSI.

14. Crartuctuueckas repmoauHamuka. Cymmsl o coctosinusaM. Pacuer ans H u H, npu 298,15 u
1000 K.

15. CraTtuctuyeckas TepmoanHamuka. Pacuer Cp0 , STO, CDT* st Hu Hy mpu 298,15 1 1000 K.

16. Kunetnka HEOOpaTUMBIX peakiinii. MeToIbl onpeeeHus OPSIKOB PEeaKIIHil.

17. Kunetrka oOpaTUMBIX U MapajIebHBIX PEaKIIHii.

18. Kunetnka nocieoBaTenbHbIX peakinid. MeTo | craninoHapHbIX KOHIEHTpaluil boaeHmTeiina.

19. TemneparypHas 3aBUCUMOCTb CKOPOCTENH XMMHUECKHUX peakMid. Y paBHEHHE AppeHuyca.

20. Teopus CTONKHOBEHMH. BUMOJIEKYISIpHBIE pEeaKLIUU.

21. Teopus cTonKHOBEHH. MOHOMOJIEKYIISIDHBIE PEAKLIUH.

22. Teopusi akTHBUPOBAHHOTO KoMILIeKca. CTaTUCTUUECKUN aCIEeKT.

23. Teopust akTHBUPOBAHHOI'O KOMILUIEKCA. TepMOAMHAMUYECKNAN aCIIEKT.

24. KuHeTuKa UenHbIX peaknuil (TeopeTuyecKuil CeMHHAp)



25. Kunetnka epMEHTAaTUBHBIX KATATUTUYECKUX PEAKIIUM.

26. KoadduiimeHTsl akTUBHOCTH CUJIBHBIX U CIA0BIX AJIEKTPOIIUTOB.

27. 9/AC. Pacuer O/IC xuMHUECKUX LIENEN € AIEKTPOIaMU pa3InYHOrO TUIIA

28. Pacuer O/]C xuMu4ecKuX LENei ¢ MEeKTPOoAaMU Pa3IMYHOro THUIIA

29. Pacuer O/]C KOHLIEHTPALMOHHBIX LIeTIEN

30. TepmoarHaAMHUKa ralbBAaHUYECKOTO JIeMeHTa. Pacdyer sHTanbIuu, 3HTponuu U 3Hepruu [ md0ca
peaKkuuid.

Kpumepuu ghopmuposanusn ouenok no npomexdcymounoil ammecmayuu:

«omauunoy» (30 0aOB) — MOMYYAIOT 00YYaOLIHECs, KOTOpble CBOOOTHO OPUEHTUPYIOTCS B Ma-
TepHualie U OTBEYAOT Oe3 3arpyaHeHuit. OOydJaromuics crocoOeH K BBITOJHEHUIO CIOKHBIX 3a/laHUH,
MOCTAaHOBKeE IIeJIel U BbIOOpe myTel ux peanusanuu. Pabora BeIoOIHEHA MOJHOCTHIO 0€3 OMUOO0K, perie-
Ho 100% 3anau;

«xopoutoy» (25 6amna) — nomy4yaroT oOydaronrecs, KOTOpble OTHOCUTEIBHO MOJHO OPUEHTUPYIOT-
cs B MaTepualie, OTBEYalOT 0e3 3aTpyAHEHH, TOMYCKAalT HE3HAYUTEIbHOE KOINYEeCTBO OmUOOK. O0y-
YaroIIMica CIIOCOOEH K BBHIMOJHEHHUIO CIOXKHBIX 3aJaHuid. PaboTa BBIMOJIHEHA MOJTHOCTHIO, HO UMEIOTCS
He 0oJjiee oHOU HerpyOoi OMMOKY U OJTHOTO HeloveTa, He Oosee Tpex HeqoueToB. JlomyckaloTes He3Ha-
YUTEJIbHBIC HETOYHOCTHU MIPHU PEILICHUH 3a/1a4, pemeHo 70% 3amay;

«yoosremeopumenvHo» (20 6aUI0B) — MOTYYAIOT 00yYaIONIHECs], Y KOTOPBIX HEAOCTATOYHO BHI-
COK ypOBEHb BIIQJICHUSI MaTepuaioM. B mporecce oTBeTa Ha K3aMEHE JOMYCKAOTCS OMIMOKH U 3aTPy/-
HEHUS MPU H3JIOKCHUH Martepuana. OOydJaromuics IpaBHILHO BEITIOMHIII HE MeHee 2/3 Bcell paboThI
WM JIOMYCTHII He OoJiee 0JHOM rpyOol OmIMOKY U ABYX HEIOYETOB, He Oosiee 01HOM Tpy0oii U OAHOM He-
rpy0oii omubOku, He Oojee Tpex HerpyobIX OMIMOOK, 01HOM Herpy0Ooil. OOyvaromuiics 3aTpyaHsaeTcs ¢
MPaBWIHLHOM OIIEHKOM MpeJI0KEHHOM 3aa4M, 1a€T HEMOJIHBIM OTBET, pemieHo 55% 3anay;

«Heyooesemeopumenvno» (MeHee 20 0anIoB) — MOTYYarOT O0yYaronIrecs,, KOTOPbIE JOMYCKaloT
3HaYuTeNbHbIe omMOKkU. OOyJaromumiics UMeeT Wb HAYalbHYIO CTeIeHb OPUEHTAlluU B MaTepuaie. B
paboTe 9ncio OmuOOK U HETOYETOB MPEBBICHIIO HOPMY ISl OLIEHKH 3 HITU MPABHIIBHO BBHITIOJHEHO MEHEe
2/3 Bceit paboThl. O0yUarOMMIICS Ta€T HEBEPHYIO OIIEHKY CUTYaIlNH, perieHo meree 50% 3amay.

6. MeToanueckue MaTepuaJbl, oNpeae/siomme Npoue1ypbl OeHNBAHUS 3HAHUI,

YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH
MaxkcumanbHas cymma (100 6anmnoB), Habupaemasi CTYA€HTOM 110 JUCLUIUIMHE BKIIIOYAET JIBE CO-

CTaBJISAIOIIHE:

— nepeas cocmasnanwas — ONeHKa PeryIspHOCTH, CBOEBPEMEHHOCTH W KayeCTBa BBITIOJTHEHUS
CTYICHTOM y4eOHOU paboThl MO M3YyYEHHUIO AWCIMILIUHBI B TEUCHHE MEpPHOJa M3yYeHUS AUCIUILTUHBI
(cemecTpa, UM HECKOJBKUX ceMecTpoB) (cymma — He Oonee 70 OamnoB). bammwl, xapakrepusyrolue
yCIIeBAEMOCTh CTYJEHTA 0 TUCIUILINHE, HAOUPAIOTCS UM B TEUCHHE BCETO Meproaa OOydeHHs 3a u3yde-
HUE OTJENIbHBIX TEM U BBIITOJIHEHUE OTJEIBLHBIX BUIOB paboT.

— emopasa cocmasnAlowas — OIlCHKa 3HAHUW CTyJEHTa MO pe3yjibTaTaM MPOMEKYTOUHOH arTe-
ctanuu (He 6osee 30 —0amoB).

KputepreM omieHKH ypoBHS C(HOPMHUPOBAHHOCTH KOMIIETCHIIMN B paMKaX y4eOHOU AUCIMILTAHBI
«Dusnueckas XUMUs» B 7 U § ceMecTpax SIBISIFOTCS dK3aMeH.

OO0mwmit 0aymuT TEKyIIero U pyoeKHOTO KOHTPOJS CKJIAJABIBACTCS W3 CIASAYIOIINX COCTABIISTIONTUX
MIPUIIOKEHUE 2.



Ienvto npomesriccymounvix ammecmayuii 10 JUCUUTUIMHE SBIIAETCS OIIEHKA KaueCTBA OCBOCHHUS
JTUCIUILTAHBI 00y4arOIUMUCS.

Kpumepuu oyenxku kauecmea oceoenun oucyunaunsl (Ilpunoscenue)

Ouyenka «omauunon— om 91 0o 100 6annoe — TeOpeTUIECKOE COAEPKAHUE Kypca OCBOEHO IOJI-
HOCTbI0, 0€3 MPOo0esIoB, HEOOXOAUMBIE MPAKTUYECKUE HABBIKK PAOOThI C OCBOEHHBIM MaTepuaioM chop-
MUpoOBaHbl. Bee npexycmMoTpeHHbie mporpaMMoil 00ydeHus yueOHble 3a/1aHUs BHIIIOTHEHbBI, KA4eCTBO UX
BBITIOJTHEHUS OLIEHEHO YHCIIOM 0ailioB, OJIM3KUM K MakcUMallbHOMY. Ha sK3aMeHe CTyIeHT JeMOHCTPH-
pyeT riy0oKue 3HaHUS IPETyCMOTPEHHOTO MPOrpaMMoii MaTepuasa, yMeeT YeTKO, TAKOHUYHO U JIOTHYe-
CKH TIOCIIEZIOBATEIFHO OTBEUATh HA MMOCTABJIICHHBIE BOIIPOCHI.

Ouyenka «xopoutoy —om 81 0o 90 6annoe — TeopeTNIecKoe CoAEpKaHUE Kypca OCBOEHO, HE00-
XOJIUMbIC IPAKTUYECKHE HABBIKK PA0OTHI CPOPMUPOBAHBI, BEITIOJTHEHHBIC YUEOHBIE 3aJaHUST COIePIKAT
HEe3HaYuTeNbHbIe OMmMOKH. Ha 3K3aMeHe CTYACHT JEMOHCTPUPYET TBEPAOE 3HAHUS OCHOBHOTO (TIpo-
IrpaMMHOT0) MaTepuana, yMeeT 4eTKO, FPaMOTHO, O€3 CYIIIECTBEHHBIX HETOUHOCTEH OTBeUaTh Ha IMOCTaB-
JICHHBIE BOTIPOCHI.

Ouenka «yooenemeopumenvrno» — om 61 0o 80 6ann10é — TEOPETUUECKOE COJIEpPKAHUE Kypca
OCBOEHO HE MOJHOCTHIO, HEOOXOAMMBIE MPAKTUUYECKHE HABBIKK pabOThl chOPMUPOBAHBI YACTHYHO, BbI-
MOJIHEHHBIC YIeOHBIC 3a/IaHUs COIePKAT rpyOble ommnOKu. Ha 3K3aMeHe CTyIeHT IeMOHCTPUPYET 3HAHHE
TOJIEKO OCHOBHOTO MaTepuaja, OTBETHI COJIePKaT HETOYHOCTH, ¢1ab0 apryMeHTHPOBAHBI, HAPYIIIEHA M0~
CJIEIOBATEIbHOCTD U3JIOKEHUS MaTepraia

Ouenka «HeyooenemeopumenvHo» — om 36 0o 60 6ann0é — TeOPETUUECKOE COIECPKAHUE Kypca
HE OCBOEHO, HEOOXOUMbIC MTPAKTHUUECKHE HABBIKU PaOOTHI HE C(HOPMHUPOBAHBI, BHINOIHEHHbBIE YUeOHBIE
3a/laHus coiepKar rpyObie OMUOKU, TOMOTHUTENbHAS CaMOCTOATENbHAs paboTa HajJ MaTepuaIoM Kypca
HE TPUBEJET K CYIIECTBEHHOMY TMOBBHIIICHUIO KauecTBa BBIMOJIHEHUs y4eOHbIX 3ananuii. Ha skx3zamene
CTYICHT JIEMOHCTPUPYET HE3HAHHWE 3HAUMTENbHONH YacTH MPOTPAaMMHOIO MaTepHala, CYyIIeCTBEHHBIC
OIIMOKM B OTBETAaX Ha BOIMPOCHI, HEYMEHHE OPHEHTUPOBATHCS B MaTepHalie, HE3HAHUE OCHOBHBIX IMOHS-
THUM TUCITUATIIAHEL.

Taébnuya 7. Pe3ynomamal océoeHus yueoHol OUCUUNIUHDBL, ROOJIeHcauue RPoeepKe

Pezynomamut 00y-
YyeHus
(komnemenyuu)

Ko00 u naumenosa-

HUe UHOUKAmopoe

00CHMUIICCHUSA KOM-
nemenyuu

Ocnoenbvie nokazamenu
OUeHKU
pe3ynbmamog o0yuenus

Buo ouenounozo
Mamepuana,
obecneuusarouiue
dopmuposanue
KomnemeHnuyuil

OIIK-1 Cnocoben
aHATM3UPOBATH U
WHTEPIPETUPOBATH
pe3yIbTaThl XUMH-
YECKUX IKCIIepPHU-
MEHTOB, HaOJIIO1€e-
HUW U U3MEPEHUI

OIIK-1.1. Cucrema-
TU3UPYET U aHAJIU3U-
pYyeT pe3yibTaThl
XUMHYECKHX DKCIIE-
PUMEHTOB, Ha0JII0-
JIEHUI, U3MEPEHNH, a
TaK)Xe pe3yabTaThl
pacyeToB CBOMCTB
BELIECTB U MaTepUa-
JI0B

3HaTh: METO/bl BBIABICHUS
u (GOpMyIHUPOBAHUS aKTY-
JIBHBIX HAYYHBIX MpoOiIeM
B 00JIACTH XUMUH

YMmeTnh: Brinonnenue padbot
[0 MOMCKY KOHOMUYHBIX U
3¢ EKTUBHBIX METOJI0B
MIPOU3BOJICTBA HAHOCTPYK-
TYPUPOBAHHBIX KOMIIO3UIIU-
OHHBIX MaTepuajoB C 3a-
JTAHHBIMU CBOWCTBAMHU
Baanern: Onpenenenue
COOTBETCTBUSl  HAHOCTPYK-

Tumnossie o1ie-
HOYHBIE MaTepHa-
JIBI 111 YCTHOTO
ompoca (pazoen
5.1.1

TUTIOBBIE TECTO-
BbIE 33 JaHUS
(pazoen 5.2.2.);
THIIOBBIC OIICHOY-
HbIE MaTepPHaJIBI K




TYPUPOBAHHBIX KOMITO3UIIH-
OHHBIX MAaTepHaJlOB C HO-
BBIMU CBOMCTBAaMH TE€XHHUYE-
CKOMY 3a/IaHulo; AHanu3
NpUYUH HECOOTBETCTBUS
HaHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTepHa-
J0B TpeOOBaHUAM MOTpeOu-
TeNsl U pa3paboTka Mpesio-
JKEHHM 10 uX Mpeaymnpe-
KJCHUIO U YCTPAHEHUIO

dK3aMEHy (pazden
5.2.3)

OIIK-1.2. IIpenia-
raet MHTEPIPETAIUIO
pe3yJIbTaTOB COO-
CTBEHHBIX JKCIIEPH-
MEHTOB M PacueTHO-
TEOPETUYCCKHUX pa-
00T C UCIOIH30BAHU-
€M TEOPETHYECKIX
OCHOB TPaJIUIUOH-
HBIX U HOBBLIX pa3ac-
JIOB XUMHUHU

3unarp: CtangapTsl, MOJO-
YKEHUS, UHCTPYKIIUHU U APY-
TUE PYKOBOSIIUE MaTepHa-
JIBI IO TEXHOJIOTHYECKOM
MOATOTOBKE IMPOM3BO/ICTBA
YMeThb: aHATU3UPOBATH 110~
Jy4Y€HHBIE PE3yJIbTaThl U
OTIPEICIATh ONTHMAJIbHBIC
TEXHOJIOTHYECKHUE TapaMeT-
pHBI TIpoIecca MPOrU3BOACTBA
Biagerb: HaBbIKAMU MPO-
BEJICHUS AKCIIEPUMEHTA 110
3aJIaHHO METOINKE

O1neHOYHEBIE Ma-
TepUaJIbl JIs ca-
MOCTOSTEIILHOM
paboThI (TUIIOBbIE
3a/1auu pa3en
5.1.2.); Tunossie
OLICHOYHEIC MaTe-
puaibl JUisl yCTHO-
ro omnpoca (pasaen
5.1.1););

THIIOBBIE TECTO-
BBIC 3aIaHUS
(paznmen 5.2.2.)

OIIK-1.3. ®opmy-
JTUPYET 3aKITI0UEHUS
Y BBIBOJBI 110 PE3YJib-
TaTaM aHajinu3a JINTe-
paTypHBIX JIaHHBIX,
COOCTBEHHBIX JKCIIE-
PUMEHTAJIbHBIX U
pacyeTHo-
TEOpeTUYEeCKNX paboT
XMMHYECKON HampaB-
JIEHHOCTH

3HaTh:

YMmerb: CocTaBsaTh onuca-
HUS IPOBOJAUMBIX MCCIIEI0-
BAHWI M AaHAJIM3UPOBATH UX
pe3yabTaThl

Baagern: HaBbIKAMH
o(opMIIeHUSs JTOKATEHOU
JOKYMEHTAIUH 110 o00py
TEXHOJIOTMYECKHUX MapaMeT-
poB

Tumnosele owe-
HOYHBIE MaTepua-
JIBI 17151 YCTHOTO
ornpoca (pazoen
5.1.1

TUTIOBBIE TECTO-
BbIC 33JJaHUS
(pazoen 5.2.2.);
TUTIOBEIE OIICHOY-
HbIE MaTepHabl K
9K3aMeHy (paszoen
5.2.3)
OneHouHble Ma-
TepUakl TS ca-
MOCTOSITEIBHOU
paboThI (THUIOBHIE
3a71auu pazen
5.1.2.);

OIIK-2 Cnocoben
MIPOBOJTUTH C CO-
OJII0JIEHUEM HOPM

OIIK-2.1. PaGoraer ¢
XUMHWYECKHNMHU BCIIC-
CTBaMH C CcOOIIroe-

3HaTh: W TOHWUMATH POJIb
XUMUYECKUX CHUCTEM B CO-
BPEMEHHBIX HCCIIEIOBAHUSIX

TumnoBsle o1ie-
HOYHBIE MaTepua-




TEXHUKHU Oe3oIac-
HOCTH XMMHYCCKUI
AKCIICPUMEHT,
BKJIIOYas CUHTE3,
aHaJIN3, u3ydJe-
HHE CTPYKTYpPBI
CBOMCTB Be-
LIECTB U MaTepHa-
JIOB, HCCJIEIOBAHKE
MPOIIECCOB C UX
y4acTHEM

HHUEM HOpM TCXHHUKHU
0€e30I1aCHOCTH

KAK IOBBIIICHHBIX UCTOYHHU-
KOB KpaTKOBPEMEHHBIX aBa-
PUIHBIX U IOJITOBPEMEHHBIX
CHUCTEMATHYECKUX BO3IEH-
CTBUH Ha YEJIOBEKA U OKpY-
XKAIOLIYIO CPeNy;

OCHOBHBIE HOpPMBI TEXHUKH
6e3omacHOCTH Tpu paboTe B
71a00paTOPHBIX YCIOBUSX;
CIOCOOBI 3aIUTHI TEPCOHA-
JJa OT BO3MOJKHBIX IIOCIEJ-
CTBUM XMMHMYECKUX aBapui
B J1a00OPaTOPHBIX YCIOBUIX

YMeThb: OlIeHUBATh MOCHEI-
CTBHUSI BO3JICHCTBHS Ha 4e-
JIOBEKa BPEIHBIX, OIMACHBIX
U IOpakaroIux GaKTopoB
Bnanern: HaBeikamu pabo-
Thl C XUMHUYECKHUMH PEaKTU-
BaMU U (PU3NICCKUMH yCTa-
HOBKaMU C COOJIIOJIEHUEM
HOpPM TEXHHUKU Oe30macHo-
ctu  (TB) wm TtpebGoBanuit
oxpansl Tpyna (OT) B nabo-
PATOPHBIX YCIOBHUSAX

JIBI 111 YCTHOTO
ompoca (pazoen
5.1.1

TUIIOBBIC TECTO-
BbIC 3aJ[aHUS
(pazoen 5.2.2.);
TUIIOBBIC OIICHOY-
HBIC MaTepPHAaJIbI K

dK3aMeHYy (pazden
5.2.3)

OIIK-2.2. [IpoBoaut
CUHTE3 BELIECTB U
MaTepHaJIoB pa3HOU
IIPUPOJIBI C UCIIOJIb-
30BAHUEM UMEIOLINX-
Csl METOJIUK

3HaTB: METOJbI MOTyYEHUS,
UICHTH(PUKAIIMK W HCCIIe-
JIOBaHMSI CBOMCTB BEIIECTB
(MaTepuasioB), cTaHJapTHBIE
METOJIbI 00pabOTKU Pe3yb-
TaTOB YKCIIEPUMEHTA

YMmernb: 1IaHUPOBATH JKC-
MEePUMEHT Ha OCHOBE aHaJu-
3a  JIUTEpaTypHBIX  JIaH-
HBIX, aHAJTM3UPOBATH u
0000111aTh pe3yabTaThl KC-
MEepUMEHTA,
(opMyIMpPOBATH BBIBOBI

Baanern:

HUPOBaHU,
000011IeHH
HKCICPUMEHTA

HaBbIKAaMH  ILJ1a-
aHaJiM3a |
pe3ynbTaTOB

OneHouHbie Ma-
TepHAIIBI JISI ca-
MOCTOSATEJIbHOMN
paloThI (TUIOBBIE
3aa4un pa3zen
5.1.2.); Tunossie
OIICHOYHbIE MaTe-
pHabI IS YCTHO-
ro ompoca (paszzaen
5.1.1););

THTIOBBIC TECTO-
BBIC 3a/IaHUS
(paznmen 5.2.2.)

OIIK-2.3. IIpoBoaut
CTaHJapTHBIE Onepa-
UM JUIs OTIpeiene-
HUSI XUMHUYECKOTO U
¢dazoBoro cocrana
BEILIECTB U MaTepHua-

3HaTh:

YMmersb: BoinosHTh KCHe-
pUMEHTaNIbHbIE PabOTHI 1O
oTpeaeNneHuto (PU3UKO-
XUMHUYECKHUX XapaKTEPUCTHK
BEILIECTB U MaTepHUaJIOB
Baajnerb: nHCTpyMEHTalb-

TunoBkle ore-
HOYHbIE MaTepHa-
JIBI JIJIS1 YCTHOTO
ompoca (pazoen
5.1.1




JIOB Ha KX OCHOBC

HBIMU METOJAMH aHAJIA3a
COCTaBa U CTPYKTYPBI Be-
LIECTB U MaTEpPHUAJIOB

TUTIOBBIC TECTO-
BbIC 3a/IaHUS
(pasoen 5.2.2.);
TUTIOBBIC OIICHOY-
HbIE MaTepUabl K
dK3aMeHy (pazoden
5.2.3)
OueHouHble Ma-
TepHAaIIbI TS ca-
MOCTOSITEJIBHOU
paboThI (TUIIOBBIE
3aJa4y paszen
5.1.2));

OIIK-3 Cnocoben
MPUMEHSTh pacyueT-
HO-
TEOPETHUECKHUE Me-
TOZBI ISl U3YUYECHUS
CBOMCTB BEIIECCTB U
MPOIECCOB C UX
Y4aCTHEM C UCTIOJIb-
30BaHUEM COBpE-
MEHHOI BBEIUMCITH-
TEIBLHON TEXHUKH

OIIK-3.1. TITpumens-
€T TEOPETUYCCKUE U
HOJTYDMITHPUYECKUE
MOJICJIH TIPU PEIICHUH
3a]1a4 XUMUYECKOM
HAIPaBICHHOCTH

3HaTh: METOIBI MaTeMaTH-
YECKOT0 aHAIN3a U MOJIENU-
pPOBaHMSI, TEOPETHUECKOTO U

OKCIICPUMCHTAJIBHOT'O uc-
CJIICJOBaHUsA
YMeTb: HCHOIB30BaTh OC-

HOBHBIC 3aKOHBI €CTECTBEH-
HOHAy4YHBIX JMCLUIUIMH B
npodeccuoHaIbHOW ~ Jiesi-
TEJIbHOCTH, NPUMEHATh Me-
TOJIBI MaTEeMaTHIECKOTO
aHaliM3a U MOJICJIMPOBaHUS,
TEOPETUYECKOTO H  IKCIIe-
PUMEHTAJIILHOTO HCCIIE0Ba-
HUs; paboTaTh ¢ KOMIIBIOTE-
POM KaK CpE/CTBOM YIpaB-
JeHus: tHpopmaueit
Baanerb:  cocoOGHOCTBIO
HCIOJIb30BaTh HMH(pOpMaLU-
OHHBIE TEXHOJIOTMM AJIS pe-
IICHUST  TEXHOJIOTUYECKHUX
3aJa4 10 U3y4YEHHIO CBOICTB
BEIIECTB NMATEPHAIIOB

TumnoBsle o1ie-
HOYHBIE MaTepua-
JIBI JIJ1S1 yCTHOTO
ompoca (pazoen
5.1.1

THUIIOBBIE TECTO-
BBIC 3aJIlaHUS
(pazoen 5.2.2.);
THITIOBBIE OIICHOY-
HbIE MaTepUaJIbl K

dK3aMeHy (pazden
5.2.3)

OIIK-3.2. Ucnons-
3yeT CTaHIapTHOE
porpaMMHoe obec-
NeYeHHe MpHu perie-
HUH 33]1a9 XUMHYe-
CKOW HaIlpaBJIEHHO-
CTH

3HaTh: OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JIUC-
IUIUTMH B TpodeccuoHab-
HOHU NeSITeTbHOCTH

YMeTb: METOABI MaTeMaTH-
YECKOTO MOJCIUPOBAHUSA U
JIPYTUX CTaHAAPTHBIX MPO-
IPaMMHBIX TPOIYKTOB IPHU
aHaJIM3¢ CBOMCTB BEIICCTB
Baagerb: cTaTUCTUYECKUMU
MeToAaMu 00paboTKH HKC-
MEPUMCHTATBHBIX  JTAHHBIX
JUIS aHalli3a TEXHOJIOTHYe-
CKHX TIPOIIECCOB TPH  pe-

OrneHovHbIC Ma-
TepHAJIBI JTS ca-
MOCTOSITEJIBHOMN
paloThI (THUIOBBIE
3aa4u pa3zaen
5.1.2.); Tunossie
OIICHOYHBIC MaTe-
pHAITBI JIUIS YCTHO-
ro ompoca (pa3aen
5.1.1););

TUIIOBBIE TECTO-




IIEHUN 3a7gad XUMHYECKOU
Hanp ABJICHHOCTH

BBIC 3aJaHU
(paznmen 5.2.2.)

OIIK-3.3. [IpoBoauTt
HCCIIEIOBAHUS
CBOMCTB BEIIECTB U
MaTepUasoB C UC-
MOJIb30BaHUEM Hay4-
HOTO 000pYyIOBaHHUS

3HaTh: OCHOBHBIC METOIH-
KM aHaJIn3a CBOMCTB Be-
IIECTB, 00JaCTH TPUMEHE-
HUSI pa3JIMYHBIX METO/IOB.
VYmerts: [lonbuparts B 3aBH-
CHMOCTH OT 0COOCHHOCTEH
pelaeMbIX 3a7a4 METO/IbI
HCCIIEIOBaHUS CBOMCTB Be-
IIECTB

Baaaerb: HaBbIKaMU IPO-
BEJICHUS HCCIICIOBaHUM
Hay4yHOM 000pYJOBaHHUH 110
H3BECTHOM METOJINKE

Tumnoskie orie-
HOYHBIE MaTepua-
JIBL [ YCTHOTO
ompoca (pazoen
5.1.1

THUTIOBBIC TECTO-
BBIC 3a/IaHUS
(pasoen 5.2.2.);
TUIIOBBIC OIICHOY-
HbIE MaTepUabl K
dK3aMeHy (paszoern
5.2.3)
O1eHOYHBIE Ma-
TepHAIIBI JISI ca-
MOCTOSITEJIbHOMN
paboTh! (TUIOBBIE
3a/1auu pa3zen
5.1.2));

OIIK-4 Cnocoben
IJIaHUPOBaTh pado-
TBI XUMHYCCKON
HaIpaBJICHHOCTH, U
oOpabaThIBaTh M MH-
TepHpeTUpPOBaTh MO-
Jy4EeHHBIE PE3YJIb-
TaThl C UCHOJIL30Ba-
HUEM TeOpeTHhUe-
CKMX 3HAHMHU U
MTPAKTUICCKIX
HABBIKOB PEIICHHS
MaTeMaTUYECKUX U
buznuecKkux 3a1a4

OIIK-4.1. Ucnonpzy-
eT 0a30BbIC 3HAHUS B
00JIaCTH MaTeMaTHKH
u (QU3MKK TIpU ILjIa-
HUPOBAaHUU pabot
XUMHAYECKON HaIpaB-
JICHHOCTH

3HATDb: MaTeMaTUYECKUI
armapat, HeOOXOIUMBIH IS
pemieHust  npodeccCuoHab-

HBIX 3a7a4 B 00JIaCTH XUMUH
U MaTepHaJOBEACHUSA, OC-
HOBHBIE TEOPETUYECKUE I10-
JIOKEHHSA CMEKHBIX ¢ XHMH-
en €CTECTBEHHOHAYYHBIX
JIVCITATIIINH

YMerb: pemaTte THUIOBBIE
yueOHbIe 33ajauH 10 OCHOB-
HBIM pa3jiellaM MaTeMaTHK!

Hu €CTECTBEHHOHAYUYHBIX
JTACIIUTLIIAH
Baagerb: HaBpIKAaMHU UC-

MOJIb30BaHUS  TEOpeTHYe-
CKHX OCHOB 0a30BBIX pa3jie-
JIOB MaTEMaTUKH H €cCTe-
CTBCHHOHay‘-IHI)IX JOUCHU-
IUIMH TIpH  PEIIEHUH KOH-
erTHI)IX XUMHNYCCKUX U Ma-
TEPHUATOBETYECKUX 3a/1a4

TumnoBsle o1ie-
HOYHBIE MaTepua-
JIBI JIJIS1 yCTHOTO
ompoca (pazoen
5.1.1

TUIIOBBIE TECTO-
BBIC 3aJIlaHUS
(pazoen 5.2.2.);
THIIOBBIEC OIICHOY-
HbIE MaTepUaIIbl K

dK3aMeHy (pazden
5.2.3)

OIIK-4.2. O6paba-
TBIBACT JAHHBIC C
HCIIOJIb30BaHNEM
CTaHIapPTHBIX CIIOCO-

3HaTbh: TEOPETHYECKHUE U
METOHOJIOTHYCCKHUE OCHOBBI
CMEKHBEIX C XHMHEH Mare-
MaTUYECKNX M €CTECTBCH-

TumnoBsble o1ie-
HOYHBIE MaTepua-




OOB anmpoKCUMAaITIN
YUCJICHHBIX XapaKTC-
PUCTHK

HOHAYYHBIX JUCHHUIUINH U
CIOCOOBI X MCIOJB30BaHUS
OpU PEIICHUH KOHKPETHBIX
XUMHUYCCKUX W MaTcpualio-
BEIYCCKHX 33]1a4

YMerb: ompenenstb Heoo-
XOIUMOCTh  TNPHBJICUYCHHS
JOITOJIHUTCIIBbHBIX 3HAHUHU U3
CIICIMANIBHBIX PAa3JIeJIOB Ma-
TEMATUUYCCKUX U €CTCCTBCH-
HOHAYYHBIX JTUCHUIUIAH JUIS

peuieHuss npoQecCHOHATb-
HBIX 3a/a4, PUMEHATH I0-
Jy4EHHBIE  TECOPETUYECKUE

3HaHUST U MaTEeMaTHYCCKH
anmapar JUisi CaMOCTOSITEIb-
HOTO OCBOCHHUS CIICIHAJIb-
HBIX pPasacsioB MAaTCMATHUKH
u C€CTCCTBCHHOHAYYHBIX
JMCHUIUIAH, HEO0XOIUMBIX
B NpodeccCHOHaNbHON Jes-
TEJILHOCTH, NIPUMEHSTh 3Ha-
HHUA MaTEMATHUKU H CCTC-
CTBCHHOHAYUYHBIX  JIUCIIH-
IJTMH U1 aHali3a u o0pa-
OOTKM pE3yJIbTaTOB XUMH-
YCCKUX SKCIICPUMECHTOB

Bnagerb: HaBbIKaMU  HC-
MOJIb30BaHUs  TeopeTHye-
CKHMX OCHOB 0a30BBbIX pasjie-
JIOB MaTeMaTUKU U ecTe-
CTBEHHOHAYYHBIX  JIUCITH-
IUIMH TpH 00paboTKe JaH-
HBIX XUMHUYECKUX IKCIEepH-
MEHTOB

JIBI 111 YCTHOTO
ompoca (pazoen
5.1.1

TUIIOBBIC TECTO-
BbIC 3aJ[aHUS
(pazoen 5.2.2.);
TUIIOBBIC OIICHOY-
HBIC MaTepPHAaJIbI K

dK3aMeHy (pazden
5.2.3)

OIIK-4.3. Nurtepnpe-
THUPYET Pe3ybTaThl
XUMHUYECKUX HaOJII0-
JEHUI C UCIIOJIb30Ba-
HUEeM (PU3NYECKUX
3aKOHOB U NPEJCTAB-
JIEHUH

3HaTbh: OCHOBHBIE TEOPETHU-
YECKHUE IOJIOKEHUS U THIIO-
BbIE METO/Ibl PEIICHUS 3a/1a4
U3 OTJENIBHBIX CTIEUATIbHBIX
paszenoB  MaTeMaTWKH U
€CTECTBEHHOHAYYHBIX JHUC-
IUTUTAH

YMerb: NpOBOIUTH KO-
PEKTHYIO MOAH(PUKAITIIO
Mojieslell U1 METOIUK obpa-
OOTKM JaHHBIX dKCIIEPUMEH-
Ta, MPaBUIBHO OMNPEAEIATH
o0jacTh MPUMEHUMOCTHU HUC-
10JIb3YEMBIX METOJUK
Baanerb: HaBbIKaMU  HC-
MIOJIb30BAHUS  B3aUMOCBSI3U

OrneHouHbBIC Ma-
TepHAIIBI JTSI ca-
MOCTOSITEJIBHOMN
paboThI (TUIIOBbIE
3aa4u pa3zen
5.1.2.); Tunosslie
OIICHOYHBIE MaTe-
pHaIbI 1JIs1 YCTHO-
ro orpoca (pa3aen
5.1.1););

THTIOBBIC TECTO-
BbIC 3a/IaHUS
(pazmen 5.2.2.)




TEOPETUYECKUX M METOAO-
JIOTUYECKUX OCHOB CMEX-
HBIX C XMMHEW MaTemMaThye-
CKMX M €CTCCTBEHHOHAay4-
HBIX JWCLUMIUIMH, TP pe-
LICHUU KOHKPETHOW XHMH-
YECKOW WJIM MaTepUajioBell-
YECKOH 3aJ1a4u

OIIK-5 Cniocoben
HCIIOJIb30BAaTh CY-
IIECTBYIOIIUE MPO-
rpaMMHBIE ITPOJTYK-
THI U HHGOPMAITH-
OHHBIE 0a3bl JAHHBIX
IUISL peIICHNUs 3a1a4
npodeccHoHATEHOM
JESITeTbHOCTH C
Y4eTOM OCHOBHBIX
TpeboBaHUH WH-
(dhopManmoHHOH
0€301acHOCTH

OIIK-5.1. Vcnonb3y-
et coBpeMeHHble IT-
TEXHOJIOTHH IpH cOo-
pe, aHanmze, oopa-
OOTKE M TIpeICTaBIIe-
HUH UH(POpMAIIH
XUMHYECKOro npodu-
s

3HaTh: OCHOBHBIE UCTOYHU-
K1 MH(pOpMaIuu A perie-
HUS 3a7ad npodeccroHalb-
HOM cdepsl NeATeTbHOCTH,
OCHOBBI MH(OPMAIIMOHHbBIX
TEXHOJIOTHH, OCHOBHBIC
BO3MOKHOCTM M IIpaBHJIa
paboTel €O CTaHAAPTHBIMU
IPOrpaMMHBIMHU  ITPOAYKTa-
MU IpU peleHun mnpodec-
CHOHAJIbHBIX 337124

YMeTb: NpPOBOAUTH Iep-
BUYHBIA TIOUCK UH(pOpMa-
MU A pelleHus npodgec-
CHOHAQJIBHBIX 3aj1ad, IpUMe-
HATh  CTaHJApTHOE  IIpo-
rpaMMHOE 00ECTIeYeHHE TPH
pelIeHMH XUMHYECKHX U
MaTepHAIOBETIECKHUX 3a/1a4,
IpU TMOATOTOBKE HAyYHBIX
MyOJIMKaIUi U JOKJIaI0B

Baanernb: HaBbikamu pabo-
Thl C Hay4YHBIMH M 00pazo-
BaTeNIbHBIMU  TTOpTAJIaMH,
0a30BbIMH HaBbIKAMU TpH-
MEHEHHUs CTaHJapTHOTO
MpOorpaMMHOT0  obecreue-
HUS 17151 00pabOTKH pe3yiib-
TaTOB  HCCIEAOBAaHUN U
MPEJICTaBICHUS UX Hay4HO-
My COOOIIECTBY

Tunossie o11e-
HOYHbBIC MaTepHa-
JIBI JIJIS1 YCTHOTO
ompoca (pazoen
5.1.1

THIIOBBIC TECTO-
BBIC 3aJaHUs
(pasoen 5.2.2.);
TUIIOBBIC OIICHOY-
HBIE MaTepUaIIbl K
9K3aMeHy (pazden
5.2.3)
O1eHoOYHbBIE Ma-
TepHUabl IS ca-
MOCTOSITEIIbHOMN
paboThI (TUIIOBBIE
3a/1auu pa3zen
5.1.2.);

OIIK-5.2. CoOmona-
€T HOpMBI HH(pOpMa-
LIMOHHOM 0€30MacHo-
CTH B npodeccuo-
HaJILHOM JIeITeILHO-
CTH

3HAaTh: METOIOJIOTHIO IIO-
WCKAa HAayyHOW M TeXHHYe-
CKOM HH(pOpMalMK B CETH
HNHutepHeTr u cnenuanu3upo-
BaHHBIX 0a3zax MaHHBIX OC-
HOBHBIE MPUEMBI PabOTHI CO
CTIeIMaTU3UPOBAHHBIM TIPO-
TpaMMHBIM  OOecrieueHuEM
MpU TIPOBEJICHUH TEOPETH-
YeCKUX pacueToB H 0Opa-
00TKE HKCHEPUMEHTATbHBIX

Tumnoseie ole-
HOYHBIE MaTepua-
JIBI 1711 YCTHOTO
ompoca (pazoen
5.1.1

THTIOBBIC TECTO-
BbIC 3a/IaHUS
(pazoen 5.2.2.);
TUTIOBBIC OIIEHOY-




MaHHBIX

YMeTb: TPOBOAUTH MOHUCK
HAay4HOH M TEXHUYECKOU
uH(pOpPMALIUA C HCIOJIB30-
BaHHEM OOIIUX U CHeIHaIH-
3UpPOBaHHBIX 0a3 JTaHHBIX
MPUMEHSTh CIIEIUATU3UPO-
BaHHOE IMporpaMMHoe olec-
NeYeHUEe MpHU TPOBEICHUH
TEOPETUYECKUX PacueToB U
o0paboTke AKCIIEPUMEH-
TaJbHBIX JaHHBIX
WCIOJIb30BATh  CIIEIUATU3HU-
pOBaHHOE IPOrpaMMHOE
obOecrieueHre mpu  Tpel-
CTaBJICHUU PE3yJIbTaTOB pa-
00Thl TPOGECCHOHATHEHOMY
COOOIIECTBY

Baagerb: HaBbIKAMM IIpH-
MEHEHHUS  CIEeHUaIu3UpO-
BaHHOI'O IMporpaMMHOI 0

obecreyenns U 0a3 JaHHBIX
MpH pENICHUH 3a7ad  Ipo-
(dheccuonanbHOM cepbl nes-
TEJILHOCTH

HBIC MaTEpUabl K
dK3aMEHY (pazden
5.2.3)

OneHoYHBIE Ma-
TepHabl s ca-
MOCTOSITEIIbHOMN
paboThI (TUIIOBbIE
3a/1auu pa3zen
5.1.2.); Tunossie
OLICHOYHEIE MaTe-
pHUaibl JUIsl YCTHO-
ro ompoca (pazaen
5.1.1););

THUIIOBBIC TECTO-
BbIC 3aJaHUS
(pazmen 5.2.2.)

OIIK-6 Cniocoben
MPEJCTABISATH pe-
3yJbTaThl CBOEH
paboThI B yCTHOM U
MUCbMEHHOU popme
B COOTBETCTBHUH C
HOPMaMH U TPaBU-
JaMH, IPUHSATHIMU B

OIIK-6.1. Ilpencras-
JSET pe3ynbTaThl pa-
0OTBI B BHJE OTYETA
o CTaHJapTHOU

dbopme

3HAaTB: HOPMBI COBpPEMEH-
HOTO PYCCKOIO JINTEpaTyp-
HOTO fA3bIKa, OCHOBHBIE IIO-
JIO)KeHUs1 (QYHKIIMOHAIBHOU
CTWJINCTUKH, IpaBWIa MOJI-
TOTOBKU peun

YMmern: aHaJIM3UPOBATh
pedb B HOPMAaTHBHOM ac-
IIEKTe, II0JIb30BAThCA HH-

Tumnossie o1ie-
HOYHbBIE MaTepua-
JIBI JIJIS1 YCTHOTO
ompoca (pazoen
5.1.1

THUITOBBIC TECTO-
BBIC 3aJaHUS




npodeccnoHaTEHOM
cooOIecTBe

(dhopMaTUBHO- CIPABOYHOMN
JUTEPATYPOU, OPTraHU30BBI-
BaTb CBOK PEYEBYIO JI€s-
TEJIbHOCTh aJICKBATHO CHUTY-
anusaM oOIleHUsI B COOTBET-
CTBUM C  JIUTEpaTypHOU
HOpMOM

Biaagerb: HaBbIKaMHu IpO-
OYyLMPOBAHHUS B COOTBET-
CTBUM C  JIUTEpaTypHOU
HOPMOM TOYHOM, JIOTUYHOM,
BBIPA3UTENBLHON peyu B yCT-
HOM W MUChbMEHHOU opmax
MPpU CaMOCTOSATEIILHOM pe-
LICHUU KOHKPETHOW KOMMY-
HHUKATHUBHOM 3a/1a4H

(pazoen 5.2.2.);
TUIIOBBIC OIICHOY-
HBIE MaTepUalIbl K
JK3aMeHy (pazden
5.2.3)
O1neHOYHEBIE Ma-
TepHUabl IS ca-
MOCTOSITEIIFHOM
paboThI (THUIOBBIE
3a/1auu pas3zen
5.1.2.);

OIIK-6-2. IIpeacras-
Js1eT UH(POPMALUIO
XHMHYECKOT0 COJIep-
KaHUS C y4ETOM Tpe-
OoBanmit 6nbIMoTpa-
(ruecKkoil KyJIbTypbl

3HaTh: O0IIYIO XapaKTepu-
CTHIKY ITpoliecca coopa, me-
penaun, 00OpabOTKU 1
HaKOIUICHHUs HHPOPMAIINY; -
TEXHOJIOTHH 00pabOTKH
TEKCTOBOM U TparuecKon
nH(pOpMaIIUKU; - OCHOBBI
nH(pOpPMAIMOHHOH Oe30mac-
HOCTH.

Ymerh: paboTath B Kaye-
CTBE MOJIB30BATENS IEPCO-
HAJIBHOTO KOMIIBIOTEPA, UC-
M0JIb30BaTh BHEIIHUE HOCH-
Teau nHGOpPMAIH i 00-
MeHa IaHHBIMH MEXIy Ma-
[IMHAMU, CO3/1aBaTh pe-
3epBHBIE KOIIHHU, APXUBBI
JaHHBIX U [IPOrpaMM, pabo-
TaTh C MPOTPAMMHBIMU
CpeacTBaMH O0IIIEro Ha3Ha-
YeHusl; - paboTarth B JIO-
KaJIbHBIX U II100aJIbHBIX Ce-
Tax OBM. - npuMeHsTH
CTaHJapTHBIE IPOrPaMMHbBIE
CpeAcTBa MOJXYYEHUs, Xpa-
HEHMsI U TIepepabOTKU MH-
dhopmarum.

Bnaners: HaBBIKAMU MPU-
MEHEHHUS CTaHJapTHBIX MPO-
IPaMMHBIX CPEJCTB B 00J1a-
CTH UH(OPMALIMOHHOM 6e3-
OIIaCHOCTH

Tumnossie oLe-
HOYHBIC MaTepHa-
JIBI 71T YCTHOTO
ompoca (pazoen
5.1.1

TUIIOBBIE TECTO-
BbIC 3a/1aHUs
(pasoen 5.2.2.);
TUTIOBBIC OIICHOY-
HBIC MaTEPHUAIIBI K
dK3aMeHy (pazden
5.2.3)

OIIK-6.3. IIpencras-
JISIeT Pe3yJIbTaThl pa-
0OTBI B BHJIE TE3UCOB
JIOKJIa7a Ha PyCCKOM

3HATB: KyJIbTYpOUl MBIIILIE-
HUA, - HpI/IeMaMI/I BCACHUA
KOHCTPYKTUBHOTO JIMAJIOTa;
- MeromaMu 0000IIEeHUS

O1eHOYHEBIE Ma-
TEepUAJIBI JJIs Ca-
MOCTOSTEILHON




U aHTJIUMCKOM SI3BIKE
B COOTBETCTBHH C
HOpMaMu | MpaBuiIa-
MU, IPUHSATHIMH B
XHMHYECKOM CO00-
IIECTBE

uH(pOpMaLUK; BUIBI JIENO-
BOro oOmieHus (IIyOIuvHbIE
BBICTYIUICHUSI, TIEPErOBOPHI,
MPOBEICHUE COBCILAHU,
JiesioBasi Mepenucka, d3JeK-
TPOHHbIE KOMMYHUKAIIUU) U
UX 0COOEHHOCTH

YMerb: OCYLIECTBIATH I10-
CTaHOBKY IIeJIeii; BECTHU
KOHCTPYKTUBHBIA U0l U
OoTCTauBaTh  COOCTBEHHOE
MHEHHE;, OMNpEAeNsATh BHUJ
JIeJIOBOTO oO1IeHUS B
YIIPABJICHYECKOU CUTYalLlUH
Baaaerb: KyJabTypoil MbII-
JICHUsI; - COBPEMEHHBIMU
KOMMYHHKAIITUOHHBIMH T€X-
HOJIOTHSIMH, CIIOCOOaMH BBI-
O0opa BUJa ACIOBOTrO 00IIIe-
HUS B YNPaBJICHUECKOH CHU-
Tyaruu

paloThI (THUIOBBIE
3aa4u pa3zien
5.1.2.); Tunossie
OIICHOYHBIE MaTe-
pHaIbl JUIsl YCTHO-
ro omnpoca (pa3zaen
5.1.1););

THUTIOBBIE TECTO-
BBIC 3a/IaHUS
(paznmen 5.2.2.)

TumnoBsle o1ie-
HOYHBIC MaTepHa-
JIBI 711 YCTHOTO
ompoca (pazoen
5.1.1

TUITOBBIE TECTO-
BBIE 3aJTaHUS
(pazoen 5.2.2.);
THUIIOBBIEC OIICHOY-
HbIE MaTepUabl K
9K3aMeHy (paszoen
5.2.3)
O1eHOYHBIE Ma-
TepHUabl IS ca-
MOCTOSITEIIFHOM
paboThI (THUIOBHIE
3a/1auu pa3zen
5.1.2));

TakuMm 00pa3om, BBIITOJIHEHNE TUIOBBIX 33/1aHUMN, IPECTABICHHBIX B pazjiene 5 «OueHouHble Ma-
TepHaJIbl A1 TEKYLIEro U pyOeKHOT0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTallii» MO3BO-
JUT o0ecnednTh croco6HocTh Ha GopmupoBanue komnerenuuu OIIK-1, OIIK-2, OIIK-3; OIIK-4; OIIK-
6.

7.Y4eOHO-MeToAnYeCKoe o0ecnedeHue JMCUTLIMHBI

7.1. Hopmamueno-3akonooamebHole aKmol



1. Tlpuka3z Muno6puayku Poccun ot 12.03.2015 N 210 "O6 yrBepxknenun denepanpHoro rocyaap-
CTBEHHOTO 00pa30BaTEeNBLHOTO CTAaHAApTa BBICIIETO OOpPa30BaHUS IO HAMPABICHHUIO MMOATOTOBKH
04.03.01 Xumus (ypoBenb OakanaBpuata)" (3apeructpupoBaHo B Muntocte Poccuu 07.04.2015
N 36766) http://fgosvo.ru/uploadfiles/fgosvob/040301.pdf

2. ®enepanbHblil 3akoH "OO obpazoBanuu B Poccuiickoit @exepauun” ot 29.12.2012 N 273-03
http://www.consultant.ru/document/cons_doc LAW_140174/

7.2 OcHnoenasa aiumepamypa
. I'puropeeBa JI.C. ®@usnueckas xumus [DIEKTpOHHBIN pecypc]: yueOHoe mocobue/ I'puropsera JI.C.,

TpudonoBa O.H.— DnekTpoH. TekcToBble AaHHbIe.— M.: MOCKOBCKUI TOCYJapCTBEHHBIH CTPOUTEIb-
Heli yHuBepcuter, AN Ilm Op Memuna, ObC ACB, 2014.— 149 c— Pexum pgocryna:
http://www.iprbookshop.ru/26215.— 2bC «IPRbooks», o naposmto

. INokpoBckast E.H. ®usnueckas xumusi. Xumus atMochepsl [DIEKTPOHHBIN pecypc]: yaeOHoe mocodue/
[Tokposckas E.H., benbuosa T.I'.— DnektpoH. TekcToBble NaHHbIe.— M.: MOCKOBCKHI TOCY1apCTBEH-
HbII cTpouTenbHbld yHUBepcuteT, Al [Iu Op Menuna, 9bC ACB, 2015.— 109 c¢.— Pexum gocryna:
http://www.iprbookshop.ru/27956.— 2bC «IPRbooks», no naposmto

. Ponun B.B. ®u3nueckas U KoJUIOMAHAsA XUMHUS [ DNEeKTpOHHBIN pecypc]: yueOHoe nocobue/ Ponun B.B.,
I'opuakoB 3.B., OpobGenr B.A.— DnektpoH. TekcToBble faHHbIe.— CTaBpormnonb: CTaBpOMoOIbCKUI rocy-
NapCTBEHHBIM  arpapHblii  yHuBepcuter, AIPYC, 2013.— 156 c.— Pexum pgocryna:
http://www.iprbookshop.ru/47377.— DBC «IPRbooks», mo nmaposmro

. MakapoB A.I'. TeopeTnueckue 1 NpakKTUIECKHE OCHOBBI (PH3UIECKON XUMHUU [ DIIEKTPOHHBIN pecypc]:
yuebHoe nocooue/ Maxkapos A.I'., Caruna M.O., PaznobpeeB [I.A.— DIEeKTPOH. TEKCTOBBIC TaHHBIC.—
OpenOypr: Opendyprckuii rocynapctBeHHbil yHuepcutet, ObC ACB, 2015.— 172 ¢.— Pexum nocty-
na: http://www.iprbookshop.ru/52335.— DbC «IPRbooks», mo napo:mto

. Epemun E.H. OcHoOBBI XxMMHYeCKON TepMOANHAMHKH.Y4yeOHOe mocodue il yH-TOB.-2-€,u3]1., iepepad. u
no1r.-M.: Beicm. Illkona,1978,-391c¢., nn

. Honrapak O.M.Tepmonunamuka B pusnyeckoit xumuu.- M.: Beicmi. [llkona,1991,-319¢., un

Otkunc I1.,J[x. e [layna .@uznueckas xumus.-M.:Mup,2007

7.3. /lonoanumenvnas numepamypa
1. Crpombepr A.T'., Cemuenko JI.II. ®uznyeckas xumus. M.: Boicmr.mk.,2003.- 572 c.

2. Kopsikua H.B. OcHOBBI XxuMHUecKOW TepMOAMHAMUKU. M.: «Akanemusi»,2003. -464c.

3. Epemun B.B.,bopmieBckuit A.fl. OcHoBbl 0011eii u pusndeckoit xumun. M.: «aTemnext», 2012.-
848 c.

4. I'am6ypr FO.Jl. u ap. ®uU3NKO-XMMHUYECKHE OCHOBBI MEKTPOXUMHHU. — Jlonronpynuslid, «HTeNn-

J1eKkTY», 2008. — 424 c.

barpokoB B.M. OCHOBBI XUMHUYECKON KUHETUKHU U KaTanu3a. M.: «Akagemus», 2003. — 256 c.
I'ogues N.H. n ap. ®usnueckas xumusa. M.: Beicur.mk., 1992 — 687 c.

Otkunc C.I1. ®uznueckas xumus B 2-x Tomax. M.: mup, 1980. -296 c.

Hamackun b.b., [Terpuit O.A. Dnexrpoxumus. M.: Beicu.uk., 1987-296 c.

Epemun E.I1. OcHoBsl puznueckoit xumun. M.: Dk3amen, 2005-480 c.

10.  TI'epacumos .M. u ap. Kypc pusmnueckoii xumuu. B 1eyx Tomax. M.: Xumus,1970- 1073 c.
11.  Omanyans H.M., Knoppe /I.I'. Kypc xumnueckoit kunetuku. M.: Beicin.mik., 1984 — 463 c.

A P Al

7.4. Ilepuoouueckue uzoanusn (2azema, 6eCMmHUK, 010,11€MEHb, HCYPHAT)
1. XKypnan pusnueckorr XuMuu


http://fgosvo.ru/uploadfiles/fgosvob/040301.pdf
http://www.consultant.ru/document/cons_doc_LAW_140174/

2. XKypHas HeOpraHU4eCKON XUMHUHU

3. Xypnan «Heopranundyeckue marepuaib»

4. Hay4yHo-texanueckuii xypnainhttp://www.ofmg.ru

7.5. Humepnem-pecypcol
[Mpn w3ydeHun aucHUIUTUHBI «Du3uuecKkas XUMHS», 00ydaroIIuecs
(YnaneHHBIH TOCTYIT) K pecypcam:

—  o0wue uHghopmayuonnvie, CNpagoOUHbIE U NOUCKOGDLE:
1. CopaBounas npaBoBas cucrtema «I['apant». URL: http://www.garant.ru.
2. CnpaBouHnas npaBoBas cuctema «KoncynbranT [lmoc». URL: http://www. consultant.ru

- K CO6peMEHHbIM npod)eccuonaﬂbnbm bazam oannuix:

o0OecIeyeHbl JA0CTYIIOM

Ne HaumenoBanue u Anpec caiita HaumenoBanmue opra- YcaoBus gocryna
n/n | Kpatkasi Xapakrepu- HHU3aLHH-BJIa/1e]bIA;
CTHKA JIEKTPOHHOI'0 PEKBU3HUTHI IOTOBOpPa
pecypca
1. 9B/ PI'b http://www.diss.rsl.r OI'BY «Poccuiickas ABTOPHU30BaHHBIN J0-
DNEKTPOHHBIC BEPCUU u rocymapcTBeHHas Ouo- CTYII U3 JUCCEepTaIH-
TOJTHBIX TEK- muoteka» (PT'B) OHHOTO 3ajia
CTOB JIUCCEpTAllUi U
aBTopedeparoB u3 Jorosop
dhonga Poccuiickoit Ne(95/04/0104
roCyJapCTBEHHOM ot 04.07.18r.
OubIMoTeKH
2. «Web of Science» http://www.isiknowl Komnanus Hocryn no IP-anpecam
(WOS) edge.com/ Thomson Reuters KBbI'Y
ABTOpUTETHAS TIOJH- Cy0JM1eH3HOHHBIH
TemaTtudeckas pede- JA0T0BOP
paTHUBHO- NeWoS/624
oubnmorpaduueckas ot 01.11.2017r.
U HayKOMETpUYeCcKas CpOKOM JelicTBus Ha 1
0a3a JaHHBIX rof
3. | Sciverse Scopus u3- | http://www.scopus.c JoroBop Ne 6/n Hoctyn no IP-anpecam
JaTeabCcTBa «JJb3e- om ot 16.02.18r. KbI'Y
Bup. Hayka u texHo-
JIOTHUI
PedeparuBnas u ana-
auTHYecKas 0a3a JaH-
HBIX
4. | HayuyHnas 3j1eKTpPOH- http://elibrary.ru Ha 6e3B03Me3HOIT OC- aBTOPHU30BaHHBIN J0-

Has OubHoTEKA
(H9b PO®N)
DnexkTpoHHas 6uo-
JMOTEKa HAyYHBIX
myOauKanui

HOBE, KaK By3y-WIEHY
KOHCOpIMyMa
HOMKOH

CTyI



http://www.garant.ru/
http://www.diss.rsl.ru/
http://www.diss.rsl.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://www.scopus.com/
http://www.scopus.com/
http://elibrary.ru/

ABTOpHU30BaHHBIN J10-

ba3a naHHBIX

http://elibrary.ru

Science Index

000 «HDb»

Jorosop
Ne SIO-741/2018

CTyI

(PUHLI)
Haunonanshas un- ot 05.03.2018r.
(hopmarmoHHO-

aHaJIUTUYECKasl CU-

crema

IBC http://www.studmed] 00O «Tonurexpe- [TonHbIit noctyn (peru-

«KoHcyabTaHT cTYy- ib.ru cype» crpauus no [P-agpecam

JAEHTa http://www.medcolle (r. Mocksa) KBI'Y)

gelib.ru Jorosop

Y4ueOHuKH, yueOHbIC

1Ioco0Ous, 110 BCEM 00-
JIACTSAM 3HAHUM IS

BO u CIIO, a taxxe
MOHOTpaduu U HayU-
Hasl TIePUOIHKA

(c manpHeMHIIeH po-

Ne 67CJ1/09-2017
or 14.11.2017r.

JIOHTAITUeH )

HanuonaabHasi
3JIEKTPOHHAasi Ouo-
auotexka PI'b
OO0BbeIMHEHHBIN DIIEK-
TPOHHBIN KaTajaor
(hOHIOB pOCCUICKHUX
OMOJIMOTEK, COep-
JKaIllii ONMMcaHus 1
IMOJITHOTEKCTOBBIE
AJIEKTPOHHBIE JOKY-
MEHTBI 00pa3oBaTeb-
HOTO ¥ HAy4YHOTO Xa-
pakTepa o pas3jind-
HBIM OTpacysM 3Ha-

https://H36.pd

rocyJaapcTBeHHass Ouo-

DI'BY «Poccuiickas

JMOTEKA»
Jdorosop
Ne101/HIB/1666
ot 30.08.2016r.

JlocTyn € 3JIEKTPOHHO-
r0 YUTAJIBHOTO 3ajia
oubmmorexku KbI'Y

107831 myGnukanuid,
B T.4.: 19071 — yueb-
HBIX U3JaHuH, 6746 —
HAYYHBIX U3JaHUH,
700 xonnekumii, 343
xypHaina BAK, 2085
ayIMOU3IaHH.

HUU
IBC «Aiilluldp- http://iprbookshop.ru | OOO «Aii ITu Op Me- | Ilonnsiii goctyn (peru-
Oyke» / JHa» crpanus no [P-agpecam
KBI'Y)

(r. CapatoB)
JIneH3uoHHbIN 10-
roBOp
Ne3514/18
ot 20.03.2018r.

Polpred.com. Hoso-

ctu. O630p CMU.
Poccus u 3apyodexnbe
0630p CMU Poccun

u 3apyOexbs. [lomHbie

http://polpred.com

00O «Ilonmpen cmpa-

BOYHUKN»
Ha 0e3BO3ME3THOM OC-
HOBE

Hocrtym no IP-anpecam
KbI'Y



http://elibrary.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
https://нэб.рф/
http://iprbookshop.ru/
http://iprbookshop.ru/
http://polpred.com/

TEKCTHI + aHAITUTUKA
n3 600 uzganwmii no 53
oTpaciisiM
10. IIpe3unenTckasn http://www.prlib.ru OI'bY «lIpe3unent- ABTOPH30BaHHBIN J0-
onobIHMoTeKA cKast OMOIMOTeKa UM. CTyI U3 OMOINOTEKH
um. b.H. Eabuuna b.H. Enpuunay (r. (aym. Ne214)
Bbonee 500 000 snek- Canxkrt-IleTepOypr)
TPOHHBIX JOKYMEHTOB CoraameHnue
no ucropun Oteue- or 15.11.2016r.
CTBa, POCCUKCKOMN (c nanbHele npo-
rOCyIapCTBEHHOCTH, JIOHTaIUeHn )
PYCCKOMY SI3BIKY U
paBy
11.| MexnynapoaHas cu- | https://www.crossref HIT «<HOUKOH» ABTOPHU30BaHHBIN J10-
cTema Oubnuorpadu- .org/webDeposit/ Horosop CTYI JJIs1 OTBETCTBEH-
yeckux ccbliok Cross- NeCRNA-714-18 HBIX IIpEJCTaBUTEIEN
ref ot 07.03.2018r.
[Hudposas unentu-
¢ukanus o0ObeKTOB
(DOI)
12. IBC KBI'Y KbI'y
(9TEeKTPOHHBII KaTa- http:/libkbsu.ru Honon«iHHe 00 aIek- Momsrii focTy
Jor (oHa + MOJHO- - TPOHHOU OMOIHOTEKE
tekcroBas b/l) ot 25.08.09r.
— Kpome mozo, obyuarouwjuecs mozym 60cnons306amsca npogheccuonanbHblMu ROUCKOBbIMU
cucmemamu:

1. Cayx6a TeMaTH4eCKHX TOJKOBBIX cioBapeil http://glossary.ru/
2. Cnosapu u sHuukionenuu https://dic.academic.ru/
3. Bukunemgus http://ru.wikipedia.org/wiki/

7.6. Memoouueckue yKazanus no npoeeodeHuI0 pasiuiHslxX y4eOHblX 3aHAMUIL U
CamocmoamenvHoll padomal

VYuebnHas paborta mo mucuuruimae dOusndeckas XuMUs COCTOUT W3 KOHTAKTHOW pabOTHI (JICKITUH,
MPAKTUYECKHUE 3aHATHSA) U CAMOCTOSATEIbHON paboThl. COOTHOIIIEHUE JICKITMOHHBIX, CEMUHAPCKUX, J1a00-
PaTOPHBIX M TMPAKTHUYECKUX 3aHATHH K OOIEMYy KOJMYECTBY YacOB COOTBETCTBYET YYECOHOMY IUIaHY
Hanpasnenus 04.03.01 — Xumus, npoduis «[Ipoduns «Heoprannueckas Xumus 1 XUMHUSI KOOpIUHAIIU-
OHHBIX COEAMHEHUID», «XUMHUS OKPYXKAIOLIEH Cpelbl, XUMUYecKasi dKCIepTH3a U dKOJornyeckas Oes-
OIIACHOCTB.

JIJst MOATOTOBKY K MPAKTHYECKUM 3aHSITHSIM HEOOXOAUMO PacCMOTPETh KOHTPOIBHBIE BOIIPOCHI,
IpH HEOOXOUMOCTH OOPATUTHCS K PEKOMEHIYeMOM ITepaType, 3anucarh HEMOHATHBIE MOMEHTHI B BO-
Mpocax Jyisl YSICHEHUsI MX Ha TIPEACTOAIIEM 3aHITHH.

Memoouueckue pekomenoayuu no Uy4eHu0 OUCYUNIUHbBL



http://www.prlib.ru/
https://www.crossref.org/webDeposit/
https://www.crossref.org/webDeposit/
http://www.lib.kbsu.ru/
http://glossary.ru/
https://dic.academic.ru/
http://ru.wikipedia.org/wiki/

«@u3uueckan Xumusay 015 00yUarouuxcs

Lenb kypca «Duznueckast XUuMus» - aBisgercs GoOpMUPOBATHh U PACKPBITh CMBICIBI OCHOBHBIX 3a-
KOHOB U 3HAHUH y CTYJIEHTOB B 001aCTH (PU3NYECKON XMMHH, HAYYUTH CTYIACHTOB BUAETH 00JacTH MPU-
MEHEHHE 3THX 3aKOHOB W 3HAHUM, NOHMMAaTh UX MPUHUMUIIAAIBHBIE BO3MOXHOCTH IPU PELICHUHU KOH-
KpPETHBIX 3aja4.

[Tpuctynas kK U3y4eHUIO AUCHUIUIMHBI, 00yJaroneMycsi HEOOXOAMMO O3HAKOMHTBCS C TeMaThye-
CKUM TUUTAHOM 3aHSATUH, CIIUCKOM PEKOMEHJIOBAaHHOW ydeOHOU nmuteparyphl. ClieyeT ySCHHUTH MOCIIEO0-
BaTEIbHOCTh BHITIOJHEHHS MHIWBUIyaJIbHBIX YUEOHBIX 3aJaHMIA, 3aHECTH B CBOIO Pabouyr0 TETpab TEMbI
U CPOKH MPOBEJICHUS CEMHUHAPOB, HAMTMCAHUS YICOHBIX M TBOpUYECKUX paboT. [Ipu m3ydeHun AUCUIUTLIN-
HbI 00YYaIOIUECs BHIOIHAIOT CIEAYIOUINE 3a/IlaHus: U3y4aloT PEKOMEHI0BaHHYI0 YUeOHYI0 U Hay4YHYIO
TUTEPaTypy; TUIIYT KOHTPOJIbHBIC pa0O0ThI, TOTOBST JOKIAABl U COOOMIEHUS K MPAKTUICCKUM 3aHSATHSIM;
BBITIOJHSIOT CAMOCTOSATEIbHBIE TBOPUYECKHE PAOOThI, YIaCTBYIOT B BBIIIOJIHEHUU MPAKTUYECKUX 3aJaHUIL.
YpoBeHb U TTTyOMHA YCBOCHHS IUCIUIUIMHEI 3aBUCSAT OT aKTUBHOW M CUCTEMAaTUYECKOW pabOTHI HA JICK-
LHUSX, U3YYCHUS] PEKOMEH0BAHHON JIUTEPATYPBI, BHIITOJIHEHHS] KOHTPOJIbHBIX MMCbMEHHBIX 3aJaHUI

Kypc u3ydaercs Ha JEKIUsAX, CEMUHAPAX, JTAOOPATOPHBIX U MPH CAMOCTOSATEIHHOW U WHIAUBHTY-
anbHOU paboTe oOywarommxcs. O0ydaromuiics sl TOJTHOTO OCBOEHHUS MaTepuania JIOJDKEH He IMPOIlyc-
KaTh 3aHATHS U aKTUBHO y4acTBOBATh B y4eOHOM mporiecce. [[inst MmakcuManbHOU 3D PEKTUBHOCTH H3yde-
HUS HEOOXOJUMO MOCTOSIHHO BECTH KOHCIEKT JICKIUN, 3HaTh PEKOMEHyeMYIO IMpernojaBaTesieM JInTepa-
TYpY, O3BOJISIONIYIO JOTIOJHUTE 3HAHUS U JIYUIlle TOATOTOBUTHCS K CEMUHAPCKUM 3aHSITHSIM.

B cooTBercTBUM ¢ y4eOHBIM IIJIAHOM Ha KaXIYIO TEMY BbLICIEHO HEOOXOAMMOE KOJUYECTBO Ya-
COB MPAKTHUYECKUX 3aHATHH, KOTOPbIE MPOBOJSTCS B COOTBETCTBUM C BOIPOCAMU, PEKOMEHIOBAHHBIMU K
M3YYCHHIO 10 OmpesesieHHbIM TeMaM. OOydJaromuecs JTOJDKHBI PETYISPHO TOTOBHTHCS K CEMHUHAPCKUM
3aHATHUSM M y4aCTBOBAaTh B 0OCYXJIEHHH BOIPOCOB. [Ipu MOATOTOBKE K 3aHATUAM CJIEIYET PYKOBOJCTBO-
BAaThCSl KOHCIIEKTOM JIEKUUA M PEKOMEHJOBAaHHOW nuTeparypoi. TeMarnyeckuil miaH AUCUHUIUIMHBL,
y4eOHO-METOUYEeCKIEe MaTepuabl, a TAKXKE CIUCOK PEKOMEHIOBAaHHOW JIMTEpaTyphl MPUBEIEHBI B pabo-

Yel mporpamme

Memoouueckue pekomenoayuu npu pabome Ha0 KOHCREKMOM 60 6peMA NPOGEOEHU IeKUUU

B mporiecce JNEKIMOHHBIX 3aHATUH I11€1€C000pa3HO KOHCIEKTUPOBATh yuyeOHBIH MmaTepuan. s
ATOTO UCIIOJIB3YIOTCS OOIIME M YTBEPAUBIINECS B MIPAKTUKE MPABUJIA, U IPUEMBI KOHCIIEKTUPOBAHUS JICK-
AH:

KoHcnekTtupoBaHue NEKIUMN BEIETCS B CIEIUAIbHO OTBEACHHOW ISl 3TOrO TETPaav, KayKIbIA
JIUCT KOTOPOM JOJIKEH MUMETh IOJIs, Ha KOTOPBIX AEJIAal0TCS MOMETKH U3 PEKOMEHIOBAaHHOM JIMTEPaTyphl,
JOTIONTHSIIOIIME MaTepuall MPOCIYIIAaHHOW JIEKIIMH, a Tak)Ke IMOAYEPKHUBAIONINE OCOOYI0 BaXXHOCTh TEX
WJIY UHBIX TEOPETUYECKUX MOJIOKEHUH.

[{enecooOpa3Ho 3anmuchIBaTh TEMY M IUIaH JIEKIUM, pPEKOMEHIYEMYIO JIUTEPATypy K Teme. 3anucu
pa3zienoB JEKIHMH AOKHBI UMETh 3aroJIOBKH, MOA3arojIOBKH, KpacHble CTpOKH. Jljisg BblieneHus pasje-
JIOB, BBIBOJIOB, OTIPEICJICHUN, OCHOBHBIX HJIEH MOXXHO HCIOJB30BaTh IIBETHBIC KapaHaalmy U (iomacTe-

PBIL
Ha3BanHble B JIGKIIMU CCHUIKM Ha MEPBOMCTOYHUKU HAJIO MOMETUTh HA MOJSAX, YTOOBI IPU CaMo-

CTOATENBHOU paboTe HANTH M BIUCATh MX. B KOHCIEKTE IOCIOBHO 3aMUCHIBAIOTCS OMpPE/IEICHHS MOHS-
TUH, KaTeropuii U 3akoHOB. OCTaIbHOE TOJKHO OBITH 3aIMCaHO CBOMMH CIIOBAMHU.
KaxxnoMy cTyneHTy HeoOX0oauMO BBIpabOTaTh U UCIOIB30BATh IOMYCTUMBIC COKpAIIeHUs Hanbo-
Jiee pacrpOCTPaHEHHBIX TEPMUHOB M TTOHSATHM.
Memoouueckue pekomenoayuu no n0020mMoeKe K NPAKMUYEeCKUM 3aHAMUAM

[IpakTrueckue (CeMUHAPCKUE) 3aHATUS — COCTaBHAs 4acTh Y4eOHOTO TMpoliecca, rpymmoBas Gop-
Ma 3aHSATUN MPU aKTUBHOM YYacCTHH CTYAEHTOB. lIpakTHueckue 3aHsITHSI CIIOCOOCTBYIOT YIIIYOJIEHHOMY
M3YYCHHUIO HauOoJee CIOKHBIX MPoOJieM HayKU M CIy»aT OCHOBHOHM (popMoii MOJBEIEHUS UTOTOB CaMO-



CTOATENbHOU paboThl oOydaromuxcs. Lenpio npakTUYecKuX 3aHITUN SBJsETCA YriIyOJIeHue U 3aKperuie-
HUE TEOPETUYECKHUX 3HAHUMU, MOIYUEHHBIX 00YJaOIIUMHUCS HA JIEKIUIX U B MPOIIECCE CAMOCTOSATEIHHOTO
u3ydeHus: y4yeOHOro marepuana, a, CJIeJOBaTelbHO, (OPMHUPOBAHUE y HHUX ONPEACICHHBIX YMEHUH U
HaBBIKOB.

B Xxoze moAroToBKM K CEMHHApPCKOMY 3aHATHIO HEOOXOAMMO IPOYUTATh KOHCHEKT JIEKLIMH, U3Y-
YUTh OCHOBHYIO JIUTEPATypy, O3HAKOMHUTHLCS C JIOMOJHUTEIBbHON JTUTEpaTypOid, BHIIOJHUTH BbIIAHHBIC
npernojaBaTesneM IpakTHueckue 3ananus. [Ipu 3Tom ydecTs peKOMEHJAIMu IpernoaaBareis u TpedoBa-
Hus nporpammbl. JlopabaThiBaTh CBOM KOHCHEKT JICKIUH, Jejias B HEM COOTBETCTBYIOIIME 3aIIUCH U3 JIU-
Teparypsl.

KenaTenbHo IpU MOJATOTOBKE K IMPAKTUYECKUM 3aHATUSIM O AMCIHUIUIMHE OJIHOBPEMEHHO HC-
I10JIb30BAaTh HECKOJIBKO HCTOYHUKOB, PACKPBIBAIOIINX 3aJJaHHBIEC BOIIPOCHI.

Ha npaktrdeckux 3aHATHIX 00y4aromuecs: yyaTcs rpaMOTHO M3J1araTh Mpo0JieMbl, CBOOOTHO BBI-
CKa3bIBaTh CBOM MBICIH U CYXJIEHUS, pACCMAaTPUBAIOT CUTYAIlUH, CIIOCOOCTBYIOIINE PAa3BUTHIO Mpodec-
CHOHAJIbHOU KOMIEeTeHTHOCTH. ClieyeT UMETh B BHJY, YTO MOATOTOBKA K MPAKTUYECKOMY 3aHATHIO 3a-
BUCUT OT (hOpMBI, MECTa MPOBEACHUS CEMHHAPA, KOHKPETHBIX 33JaHUi U MOpy4YeHUH. ITO MOXKET OBbITh
HamucaHue JI0KIaa, 3cce, pedepara (C moCIeIyIOINM UX 00CYXKICHUEM ), KOJUIOKBUYM.

MeTtoauyeckue peKOMeHAalMH 110 NOATOTOBKeE M IIPOBeIeHHI0 JIA00PATOPHBIX 3aHATHI

Jli1s1 BBIOSTHEHUS J1a00paTOPHBIX padboT MO (PU3MUECKON XUMUU CTYAECHTHI I0JKHBI 00J1a7aTh
OIIpe/IeIEHHBIMU SKCIIEPUMEHTALHBIMU HaBBIKAMH-YMETh B3BELINBATH HA aHAIUTHYECKUX Becax, U3Me-
PATH 00BEMBI )KUIKOCTEH, TPOBOIUTH TUTPOBAHKE, pabOTaTh C MPHUOOPAMH, UCTIOIB3yEeMbIE B (PU3UKO-
XUMHUYECKUX HCcleA0BaHUAX (pedpakToOMeTp, KaLIOPUMETP, TOISPUTETP, MOTeHIMOMETp,pH-MeTp,
KpUOCTAaT, MOTEHIIMOCTAT U T.1.). CTyIeHThI JOKHBI YMETh OOCUUTHIBAThH PE3yIbTaThl H3MEPEHUI Ompe-
JeNATh OTHOCUTENbHYIO OLIHOKY SKCIIEPUMEHTa, CTPOUTH IPaPUKH, BHIPAXKAIOIINE XapaKTep U3MEHEHUS
OIpeJIeNIIEMBIX TapaMeTPOB.

Kaxiplii pe3ynbTaT u3smepeHust Hen30€KHO COTPsKEH ¢ OOMbIIEH UM MEHbILEH MOrpemHo-
CTbIO. YMEHHE MIPABUIIBHO OLIEHUTH MOTPEIIHOCTh Pe3yNbTaTa SBJISETCSI HEOOXOANMbBIM KaueCTBOM XO-
poiero skcnepruMenTaTopa. Uto6sl yBeIMYUTh TOYHOCTh OKOHYATEIBHOTO PE3yJIbTaTa 00BIYHO MTOBTO-
PAIOT KaX10€ U3MEPEHHE HECKOJIBKO pa3, OMpeieIEHHBIM 00pa3oM o0padaThiBasi MOMYUYESHHBIN Psi Q.
[TocnenoBarenbHOCTh IpUEMa JODKHA OBITH CIEIYIOIIEH: TPEkKIE BCET0 HEOOX0AUMO OLIEHUTh TOYHOCTh
M3MEPEHUH C MOMOILBIO KaXJI0T0 U3 MIPUMEPSIEMbIX IPUOOPOB; OTCIOAAa MOXKET OBITH OIpezienieHa abco-
JIFOTHAsI MOTPELIHOCTh KaX/10T0 U3MEPEHHUS; Jaliee ONpeAesieTCss OTHOCUTENIbHAS MOTPEIIHOCTh KaXKJ0r0
M3MEpEHUs; HaKOHell, aHaJu3 (POPMYJIbI C TOMOIIBIO KOTOPOH MPH MOACTAaHOBKU OT/JENbHBI3X 3HAUCHHH
BBIUUCIIIETCS] OKOHYATEIbHBIN pe3yabTaT, IPUBOIUT K OLIEHKE €ro TOUHOCTH. [IpH orjeHKe TOUHOCTH OT-
cyera Ha npudopax cienyeT yuecTb Kak 0COOEHHOCTH HIKAJIbl CAMOT0 HMHCTPYMEHTA, KaK U OCTPOTY U
TPEHUPOBAHHOCTh OPraHOB UYBCTB HabOo1aTensd. Bo Bcex ciayyas, pazymeeTcs, JOKHbBI ObITh HCKITIOYe-
HBI CUCTEeMaTHYEeCKHe OIMMMUOKH, CBsA3aHHBIC ¢ AedeKkTaMu camoro nmpudopa. [lanee HeoOX0IUMO orpese-
JUTH a0COJIFOTHYIO M OTHOCUTEIBHYIO MOTPEIIHOCTH, HEMTOCPEACTBEHHOE U3MEPEHNE KaKoi HUOyIb Be-
JTMYUHBL. AOCOIOTHAS MOTPEIIHOCTh Aa onpeenseTcs Kak pa3HHUIla MEXIy TpUOIMKEHHBIM YHCIIOM a,
MOJTyYEHHBIM U3 OTIBITA, U YUCIOM A, TOUHO U3MEPEHHBIM HIIH B3ATHIM 110 CIIPABOYHBIM JaHHBIM

Aa=a-A.

Korna oTHOCHTEIbHBIE TOTPEITHOCTH U3MEPEHHUS OTACTbHBIX BEIMUUH ONpe/IeIeHbl, HE00X0aH-
MO PEIIUTh C KaKOW TOYHOCTH CIEIYET U3MEPATh KaXk/10€ U3 BXOAIIUX B pacyeTHYIO (OpMyily 3Haye-
HUH, 9TOOBI KOHEYHBIH PE3yNbTAT 110 TOYHOCTH OTBEYAT TPEOYyEMbIM 3HAUCHHUSIM.

[Tpu npoBeneHNN N3MEPEHNH HE OTPAHUIUBATHCS OJHUM OITBITOM, a IIPOBONUTE CEPHH MOCTIEN0-
BaTeJIbHBIX OMPEEICHNUN, BOCIIPOU3BO/ISI UX 110 BO3MOKHOCTH, B OJTHUX U TeX xke ycnoBus. C yBenuye-



HUEM YHCJIAa OTACIBHBIX U3MEPEHUH MOTPEIHOCT CPEIHETO 3HAYEHUS TEOPETUYECKH YMEHBIIACTCH.
DKcIepUMEHTaIbHBIE U TOJYYEHHBIE B HUX PE3YJIbTaThl BEIMYUHBI, IPEACTABICHHBIC B BU/IE TaOJIHIL,
rpaMKOB UM YPAaBHEHHI OKa3bIBAIOTCS OoJiee yAOOHBIMH ISl aHAJTN3a U BBISIBICHUS HEKOTOPBIX 3aK0-
HOoMepHOocTed. Kak nmpaBuiio, ONbITHBIE JaHHBIE CBOJAT B TAOJIUILY, 3aTEM M300pakaloT rpaduyeck u,
HAaKOHeIl, IPEACTABIISIIOT B BUJIC YPABHEHUS.

Memoouueckue pekomeHOayUU NO OPZAHUZAYUU CAMOCHOAMENLHOU PAdOmbl

CamocrosTenbHas paboTa 00ydaroIIMXCs - CIOCOO aKTMBHOTIO, LIEJICHANPABIEHHOIO pUoodpere-
HUS CTYIEHTOM HOBBIX Ul HEro 3HAHWN M YMEHMH 0e3 HEelmocpeACTBEHHOI'O y4acTus B 3TOM Ipolecca
npernojaBateneil. [loBpleHne poiau caMOCTOSTENFHON paboThl 00yJarOIUXCs IPH MPOBEICHUH Pa3IHy-
HBIX BHJIOB YUEOHBIX 3aHATHIA MPEIOIaraer:

—  ONTHMM3ALUIO METOJI0B 00yuYeHMsI, BHEIPEHUE B y4eOHBIN MPOLIECC HOBBIX TEXHOJIOIUN 00Yy-
YCHM:, MOBLIIAOIINX TPOU3BOJUTCIIBHOCTb TPpyAda NPCogaBaTciisl, aKTUBHOC MCII0JIb30BAHNC I/IH(bOpMa-
LIMOHHBIX TEXHOJOTHUH, MO3BOJSIOMMX oOyyarolemMycs B yA00HOe Ui HEro BpeMsl OCBauBaTh y4eOHbIH
MaTepual;

- IKUPOKOC BHCAPCHNUEC KOMIIBIOTCPHU3UPOBAHHOI'O TCCTUPOBAHUA,

—  COBEpUICHCTBOBAHHWE METOJMKHU MPOBEJCHUS MPAKTUK M HAYYHO-HCCIE0BATENbCKOM paboThI
00yJaromuxcs, MOCKOJIbKY UMEHHO 3TH BUABI y4eOHOI pabOThHI B IEPBYIO OYepelb TOTOBAT 00yUYarONIX-
Csl K CaMOCTOSITEIbHOMY BBITTOJIHEHHUIO TPO(ECCHOHANBHBIX 33/1a4;

- MOZACPHU3AHUKO CUCTEMbI KYpCOBOI'O U JUIINIOMHOTO IIPOCKTUPOBAHUA, KOTOPAsA HOJDKHA I10-
BBIIATH POJIb CTYACHTA B non6ope MaTrcpuraia, IIOUCKE HYTGﬁ PCUICHUA 3a/1a4.

CamocrosTenbHas paboTa MPUBOAUT CTYJEHTA K IOJIYYEHUIO HOBOI'O 3HAHUSA, YHNOPSAAOYEHUIO U
YIIIyOJICHUIO UMEIOLIUXCS 3HaHUH, (OPMHUPOBAHUIO Yy HETO NMPO(EeCCHOHAIBHBIX HaBBIKOB U yMeHuil. Ca-
MOCTOSITEIbHAsA Pa0OTa BHIIOIHSET PsJl PYHKLMH:

—  pPa3BUBAIOIIYIO;
—  uH(}OpMaIMOHHO-00yYaIoINYyIo;

—  OpPHUEHTUPYIOULYIO U CTUMYJIAPYIOIIYIO;

- BOCIIMTBIBAIOIIT YO,

HCCIICAO0BATCIIbCKYIO.

B pamMkax Kypca BBINOJHSAIOTCS CIEAYIONIME BUABI CAMOCTOSITEIBHON paboThI:
1. TIpopabotka yuebHOro Matepuaina (1o KOHCIEKTaM, y4eOHOW U Hay4HO! JIUTepaType);

2. BrinonHeHHe pa3HOYPOBHEBBIX 3a/1a4 U 3a/laHU;
3. Pabota ¢ Tectamu 1 BompocamH Jisl CAMOIIPOBEPKU;
4. BrInmogHEHNE UTOTOBOM KOHTPOJIBHON paOOTHI.

CryneHTaM peKOMEHIyeTCs ¢ caMOoro Hadajla OCBOEHUS Kypca paboTarh ¢ JIMTEpaTypoi U mpen-
JlaraeMbIMH 33IaHUSIMH B (POpMeE MOATOTOBKH K OYEPETHOMY ayIUTOpHOMY 3aHsATHIO. [IpHn 3TOM akTyanu-



3UPYIOTCSl UMEIOLUECS 3HaHM, a TaKXKe co3Aaercs 0aza /Uil yCBOEHHMS HOBOIO MaTepuana, BO3HHKAIOT
BOIIPOCBHI, OTBETHI HA KOTOPBIE CTYAEHT IOJIYYaeT B ayAUTOPHUH.

Heo6xoa1Mo OTMETHUTH, YTO HEKOTOPBIE 3alaHUs IIsI CAMOCTOSITETILHON PabOTHI IO KYypCy UMEIOT
orpeneneHHyto creruduky. [Ipu ocBoeHNH Kypca CTyIeHT MOXKET MOJIb30BaThcs OMOIMOTEKOM By3a, KO-
TOpasi B TIOJTHOW Mepe oOecreueHa COOTBETCTBYIOMICH JIUTEPATypoil. 3HAYUTEILHYIO TTOMOIIb B TOJI0-
TOBKE K OYEPEAHOMY 3aHATHIO MOXET OKa3aTb MUMEIOIIMNCSA B y4eOHO-METOIMYECKOM KOMIUIEKCE KpaT-
KM KOHCIIEKT JIeKIMHA. OH € MOYKET UCIIOJIb30BaThCS U Ul 3aKPEIUICHUS INOJIyYEHHOTO B ayIUTOPUU
matepuana. CamocrosTenbHas paboTa CTYAEHTOB MPEAyCMOTpEHa y4eOHBIM IUIAHOM M BBINOJHSETCS B
00s13aTeNIbHOM HOpsiAKe. 3alaHusl IPEUIOKEHB] 10 KaXKJOW M3y4aeMOi TeMe M MOT'YT FOTOBUTbCS MH]IU-
BUYaJIbHO WK B rpymnme. [1o HeoOX0IUMOCTH CTYIEHT MOXKET 00paIiaThCs 3a KOHCYIbTALUEH K MPero-
JlaBaTeito. BBITONIHEHUE 3aJaHUI KOHTPOJIUPYETC U OLIEHUBAETCS IIPEIIOAaBaTEIEM.

s ycHemHoro caMoOCTOATENIBHOIO HM3Y4Y€HUs Marepuala CEroJHs MCIOJb3YIOTCS pPas3IMYHbIE
cpeactBa oOyueHHs], cpeld KOTOPhIX 0c000€ MECTO 3aHMMAIOT MH(POPMALMOHHBIE TEXHOJIIOTUU PAa3HOTO
YPOBHS M HAIIPaBJICHHOCTH: 3JIEKTPOHHbIE YIEOHUKHU U KypChl JIEKLMH, 0a3bl TECTOBBIX 3a/1aHUI U 3ajay.
DJNEeKTPOHHBIA y4eOHUK MpeACTaBiIseT cOOOH MPOrpaMMHOE CPE/ICTBO, MO3BOJISAIOLIEE MPEICTaBUTh JUIS
U3yUYeHHs] TEOPETUYECKUI MaTepuai, OpraHu30BaTh apoOMpPOBAHUE, TPEHAX M CAaMOCTOSATEIIbHYIO TBOP-
YecKylo paboTy, IOMOTaroliee CTyIeHTaM M IPEeoaBaTello0 OLEHUTh YPOBEHb 3HAaHUHM B ONpeAeIeHHOM
TEMaTHKe, a TAaKKE CoJAeprKaliee HeOOXOIMMYIO CIPABOYHYIO WH(GOpPMAIHIO. DJIEKTPOHHBIA Y4eOHHK
MOJKET MHTETPHPOBATH B ce0€ BOSMOXKHOCTH PA3JIUYHBIX MEIAarOrMYeCKUX MPOTPaMMHBIX CPENCTB: 00y-
YaloIIUX IpOorpamMm, CIIpaBOUYHUKOB, YUEOHBIX 0a3 JaHHBIX, TPEHAXKEPOB, KOHTPOJIUPYIOLIUX [TPOrPAMM.

Jlns ycremHo opraHu3alii caMOCTOSTENbHON padOThl BCE aKTHBHEE NPUMEHSIOTCS pPa3HO00-
pasHble 00pa3oBaTeNbHbIE Pecypchl B ceT MIHTepHET: cuCTeMbl TECTUPOBAHMS 110 PA3IUYHBIM 00JIaCTsIM,
BUPTYyaJIbHbIE JICKIUH, JJAOOPATOPUH, IPU 3TOM I0JIb30BATENIO JOCTATOYHO MMETh KOMIIBIOTEP M IOJ-
KIII0YeHue K MIHTepHeTy Ui TOro, 4ToObl CBA3AThCS C MIPENoiaBaTesleM, PellaTh BEIUMCINTENbHBIE 3a/1a-
YM U MOJIydYaTh 3HaHUs. Vcronb3oBaHHE ceTeil yCHMIIMBAeT POJib CaMOCTOSITEIbHONW paboThI CTYAEHTA U
MO3BOJISIET KapAUHAIBHBIM 00Pa30M U3MEHUTh METOJIMKY ITPETO1aBaHusl.

CTyneHT MOXKET IMOoJIydaTh BCE 3a/laHusl U METOJIMYECKUE yKa3aHUS depe3 CepBep, UTO JAeT eMy
BO3MO>XHOCTb NPUBECTH B COOTBETCTBUE JINUYHBIE BO3MOXKHOCTH ¢ HEOOXOAMMBIMU JJIsi BHINOJIHEHUS pa-
60T Tpyno3arparamMu. CTy/IeHT UMEET BO3MOXKHOCTH BBINOJHATH padOTy J0Ma WIK B ayIUTOpuu. boib-
110€ BOCIUTATEIbHOE U 00pa30BaTebHOE 3HAUEHNE B CAMOCTOSITEIbHOM YU4EOHOM Tpy/i€ CTY/IEHTa UMEET
CaMOKOHTpPOJIb. CaMOKOHTPOJIb BO30YKJaeT U MOAJEPKUBAET BHUMAaHUE M MHTEPEC, MOBBIIIAET aKTHB-
HOCTh MaMSTH U MBILUIEHUS, O3BOJIET CTY/IEHTY CBOEBPEMEHHO OOHApPYKUTh M YCTPAHHUTH JOMYILEH-
Hble OIIMOKHM M HEJOCTAaTKH, OOBbEKTUBHO ONpPEIETUTh YPOBEHb CBOMX 3HAHHM, MPAKTUYECKUX YMEHUH.
Camoe [1OCTymHOE U MPOCTOE CPEJICTBO CAMOKOHTPOJIA C NpPUMEHEHHEM HH(POPMAIMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTHH - 3TO psJl TECTOB «on-line», KOTOpbIe MO3BOJISIIOT B PEKUME PEATHLHOTO
BPEMEHM ONPEJENIUTh CBOW YPOBEHb BIIaJICHUS NMPEIMETHBIM MaTepUaIOM, BBIIBUTH CBOM OIIMOKHU U IO-
Jy4YNUTh PEKOMEHIAINHU 110 CAMOCOBEPIIEHCTBOBAHHUIO.

Memoouueckue pekomenoayuu no pabome c 1umepamypoi

Bcro nurtepatypy MOXKHO pa3fenuTh Ha yUeOHUKH M yuyeOHble TOcOOus, OpUTHHAIbHbIE Hay4YHbIE
MOHOTpaduuecKkre HCTOYHUKH, Hay4Hble MyOJIMKAlMU B MEPUOANYECKON redyaTtu. M3 HUX MOKHO BBIJIe-
JUTH JIUTEPATypy OCHOBHYIO (PEKOMEHAYEMYIO), JOMOJIHUTENBHYIO W JIUTEpaTypy A YriIyOJIeHHOTO
U3Y4YEHHUS JUCLUILINHBL.

W3ydeHne QUCHUIUIMHBI CIeAyeT HAaYMHATh C ydeOHUKa, TOCKOJIbKY YUeOHUK — 3TO KHHUTa, B KOTO-
PO U3JI0’KEHBI OCHOBBI HAYYHBIX 3HAHUH 0 OMpEAeIEHHOMY MPEAMETY B COOTBETCTBHUHU C LIEISIMH U 3a-
nayaMu 0Oy4eHusl, yCTaHOBJIEHHBIMH IPOTrPaMMOH.



[Ipu pabote ¢ nuTeparypoil HEOOXOAUMO YYUTHIBATh, YTO UMEIOTCS Pa3IMYHbIC BUbI YTCHHS, U
Ka)l(,[[hlﬁ N3 HUX UCIIOJIB3YCTCA HAa ONIPCACIICHHBIX 3TallaX OCBOCHUA MaTCpHraJIa.

Ilpedsapumenvroe YTeHNe HANPABICHO HA BBIABJICHUE B TEKCTE HE3HAKOMBIX TEPMHHOB U TIOUCK
UX 3HAYCHHS B CIIPABOYHOM JIUTEpaType. B 4acTHOCTH, pU YTEHUH YKa3aHHOM JUTEPATyphl HEOOXOAUMO
noApoOHEHIIMM 00pa30M aHATU3UPOBATH MTOHSITHSL.

Cke03H0e umenue TpEANoOIaracT NPOYTCHUE MaTepraia OT Havaia 10 KoHia. CKBO3HOE YTEHHUE
JUTEPATYpPhl M3 MPUBEICHHOTO CIUCKA Ja€T BO3MOXKHOCTh CTYIEHTY COPMUPOBATH CBOJI OCHOBHBIX IMO-
HATHI W3 U3y4aeMoii 00J1acTH ¥ CBOOOIHO BJIAJICTh UMH.

Bowibopounoe — Ha0060pOT, KMEET IIEITBIO TIOMCK U 0TOOp MaTepuaiia. B paMkax JaHHOTO Kypca BbI-
00poUYHOE YTEHHUE, KaK CITIOCOO OCBOCHHMSI COJIEPIKAHMSI Kypca, TOJIKHO MCIIOJIb30BaThCS MPH MOATOTOBKE K
MPAKTUYCCKUM 3aHSATHUSIM 10 COOTBETCTBYIOIIUM pPa3/ieliaM.

Ananumuueckoe umenue — 3TO KPUTHYECKUN pa300p TEKCTa C MOCISAYIONUM €ro KOHCIIEKTHPO-
BaHueM. OCBOEHUE YKa3aHHBIX MOHATHI OyaeT Hanbosee 3pPEeKTUBHBIM B TOM CIy4ae, €CIIU Py YTCHUH
TEKCTOB CTYJCHT OyJeT 3a/1aBaTh K 3TUM TEKCTaM BOMPOCHL. YacTh U3 3TUX BOMPOCOB CHOPMYIHPOBAHA B
@®OC B nepeuHe BONPOCOB isi codecenoBanus. [lepeueHb 3THX BONPOCOB OIpaHUYECH, IO3TOMY Ba)KHO
HE TOJIBKO COJIEPKaHUE BOMPOCOB, HO CaM MPUHIIMIT OCBOCHHUS JIMTEPATYPHI C MOMOIIBIO0 BOIPOCOB K TEK-
cTam.

Llenbio uzyuaiowjeco 4TCHUS SBISCTCS INIyOOKOE M BCECTOPOHHEE MOHMMaHUE Y4eOHOM HHpOpMa-
uu. Ectb HECKOIBKO IIPUEMOB U3Yy4aromero 4YTCHUs;I:

1. Urenue 1o anroputMy mpejrnoaraetT pazdoueHue uHGOpMaluU Ha OJIOKHM: Ha3BaHHUE, aBTOD;
HCTOYHUK;, OCHOBHAS MJCs TeKCTa; (PaKTHUCCKUI MaTepuall; aHAJU3 TEKCTa MyTEM COMOCTABICHHS HMe-
IOIINXCS TOYEK 3PEHUS [0 PACCMaTPUBAEMbIM BOITPOCAM; HOBH3HA.

2. Tlpuem mocTaHOBKH BOMPOCOB K TEKCTY UMEET CICAYIOIMIUNA aITOPUTM:

- MCIJICHHO MTPOYUTATh TCKCT, CTAPAsICh ITIOHATH CMBICII U3JIOKCHHOT O,

BBIJACIINTD KIIFOUCBBIC CJIOBA B TCKCTC,

mocraparbCsd NOHATH OCHOBHBIC UJICH, IOATCKCT U O6HIPII>1 3aMBICCII aBTOpA.

3. Ilpuem Te3upoBaHUs 3aKIHOYACTCS B (POPMYIHMPOBAHUM TE3UCOB B BUJE TMOJOXKECHUM, YTBEP-
JKI€HWM, BEIBOJIOB.

K sTomMy MOXHO 100aBUTh U UHBIE IPUEMBI: IPUEM pedeprUpOBaHUS, TIPUEM KOMMEHTHPOBAHHUSI.

BaxxHoii cocraBistomieil 11000ro COIUAHOIO HAYYHOTO M3JaHMS SBISETCS CIUCOK JIMTEPATYpHI,
Ha KOTOPYIO cchlaeTcst aBTop. [Ipy BOBHUKHOBEHMH MHTEpeca K KaKoh-To 00CyXJ1aeMoil B TeKcTe Mpo-
Osieme Bcerzia ecTh BO3MOXKHOCTh OOpaTUThCS K CIMCKY OTHOCALIEHCS K Hell tutepaTypsl. B aTom ciiydae
BCs Ipo0JieMa Kak Obl pa30MBaeTCs Ha COCTABIISIONINE YacTH, KaXk/1as U3 KOTOPBIX MOXKET U3y4aTbCs OT-
JeNbHO OT Apyrux. [Ipu 3TOM BaXkKHO HE TEPATh U3 BUJA OOLIMI KOHTEKCT U HE TIOTPy>KaThCs YpE3MEPHO B
JeTaiu, TOTOMY YTO TaKHMM 00pa3oM MOXHO He YBHJIETh TJIaBHOTO.

[TonroroBka K »K3aMeHY JOJDKHA IPOBOJUTHCS HAa OCHOBE JIEKLIIMOHHOIO MaTepuaia, Marepuaa
MPAKTUYECKUX 3aHATUN ¢ 00sS3aTeIbHBIM 00paIlieHHeM K OCHOBHBIM yU4€OHUKAM TI0 KypCy. DTO MO3BOJIUT
UCKJTIOYUTH OIIMOKU B MOHUMAaHUU MaTepHasa, OOJerduT ero OCMbICIEHUE, TIPOKOMMEHTUPYET MaTepual
MHOTOYHCIICHHBIMU TPUMEPaMH.

Memoouueckue pekomenoayuu 01 NOO20MOEKU K IK3AMEHY:
Dk3aMeH B V-M cemectpe sBisieTcs (hOpMON MTOrOBOTO KOHTPOJISA 3HAHWUK M YMEHHH 00ydaro-



MUXCS 10 TAaHHOM JTUCHUIUIMHE, MOTYYEHHBIX HA JIGKIHUAX, IPAKTHYECKUX 3aHATUSAX M B MPOIECCe caMo-
CTOATENbHOU paboThl. OCHOBOM NJIsl OMpEAeNCHUsI OIICHKU CITYXKHT YPOBEHb YCBOCHHS 00YUYaIOIUMUCS
MaTepuaia, IpeayCMOTPEHHOr0 JAaHHOW pabodeid mporpammoii K sk3amMeHy AOmMycKaroTCs CTYAEHTHI,
Habpasiue 36 u Oosee OaNIOB MO UTOTaM TEKYIIETO U MPOMEXKYTOUYHOro KOHTpouisi. Ha sk3amene cTy-
IeHT MoxeT Habpathb ot 15 no 30 6amos.

B nepumon moaroToBkH K 3K3aMeHy oOydaroluecs BHOBb OOpaIaloTcs K y4eOHO-METOIMYECKOMY
MaTepuay U 3aKpeIuIIOT TPOMEXYTOYHbIC 3HAHUS.

[ToaroroBka o0y4aromerocs K 5K3aMeHy BKIIIOYACT TPU dTara:

—  caMOCTosATeNbHas paboTa B TEUCHHUE CEMECTPa;

- HEIMOCPEACTBCHHAA IIOATOTOBKA B JHU, IPEAICCTBYOIHUE SK3aMEHY 110 TEMaM Kypca,
- IMOATOTOBKA K OTBETY Ha 3K3aMCHALIMOHHBIC BOIIPOCHI.

[Tpu moaroToBKE K 9K3aMeHy OO0ydJaromIMMCs 11e1eco00pa3HO MCIOIb30BaTh MAaTEpUabl JICKIUH,
y4eOHO-METOINIEeCKHE KOMIUIEKCH, HOPMAaTUBHBIC JTOKYMEHTBI, OCHOBHYIO M JIOTIOJIHUTEIBHYIO JIUTEpa-
Typy-

Ha sk3ameH BbIHOCHTCS MaTtepuan B 00beMe, MPeayCMOTPEHHOM pabodel IporpaMMoil yueOHOM
JTUCIUILTAHBI 32 CEMECTp. DK3aMeH MPOBOJIUTCS B MUCHbMEHHOM / YCTHOU (hopMme.

[Tpu mpoBeneHNH SK3aMeHa B MUCbMEHHOH (YCTHOM) dopMme, Beayluil pemnogaBaTesib COCTaBIIs-
€T HK3aMEHallMOHHbIe OMIIETHI, KOTOPBIC BKIIOYAIOT B ce0s: TECTOBBIC 3aJ]aHUs; TEOPETUUECKHIE 3aJaHUS;
3aau Uiy cutyaruu. GopMyIupoBKa TEOPETUYECKUX 3a/IaHUs COBMAAAeT ¢ (GOPMYITUPOBKON MEpeyHs
HK3aMEHAIIMOHHBIX BOIIPOCOB, OBEICHHBIX /IO CBEACHUS OOYUYAIONIMXCS HaKaHYHE IK3aMEHAIIMOHHOMN
ceccuu. Conepkanne BOIPOCOB OJHOTO OHMJIETa OTHOCHTCS K Pa3IMYHBIM pasfiesiaM HMpOTrPaMMBI C TEM,
9T00BI 00JIee MOJTHO OXBATHTh MaTepHall Y4eOHON AUCIUTUTIHBI.

B aynuTopumn, rie mpoBOIUTCS YCTHBIA K3aMEH, JOJDKHO OJTHOBPEMEHHO HAXOIUTHCS HE Ooiee
IIECTH CTYJIEHTOB Ha OJHOTO MpernojaBarTes, IpUHUMAIOIEro 3k3aMeH. Ha moaroroBky orsera Ha OuiieT
Ha sK3aMeHe oTBoAUTCS 40 MUHYT.

ITpu npoBeieHNH MMCBMEHHOTO 9K3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

Pe3ynbTar ycTHOTO (IMMCbMEHHOI'0) SK3aMeHa BBIPaKAeTCsl OLICHKAMU:

Ouenka «omauunon— om 91 oo 100 6ann06 — TeopeTHIECcKOe CoNiepKaHue Kypca OCBOSHO TIOJTHOCTEIO, 6e3
po0eNIoB, HEOOXOMMBIE MPAKTUYECKHE HAaBBIKK PadOThI C OCBOEHHBIM MaTeprasioM chopMupoBaHbl. Bee pery-
CMOTpEHHBIE TPOTrPaMMOid 00ydeHHs YIeOHBIE 3a1aHFIs BBITOJHEHBI, KAYECTBO MX BBITTOTHEHHS OLIEHEHO YHCIIOM
OayUIoB, OJIM3KUM K MakcUMaibHOMY. Ha sK3ameHe CTyIeHT JeMOHCTPHPYET MTyOOKHE 3HAHWS TPEyCMOTPEHHOTO
MPOrPaMMOI MaTepHaia, yMeeT YeTKO, JITAKOHIYHO 1 JIOTHYECKH TTOCIIE/IOBATENIEHO OTBEYATh Ha MOCTABIICHHBIE BO-
HPOCHL

Ouenka «copouto» —om 81 0o 90 6an106 — TeopeTIEcKoe CofIepKaHNe Kypca OCBOSGHO, HEOOXOIMMBbIE
MPAKTHYECKUE HaBBIKK PadOThI ChOPMUPOBAHBI, BBITOJHEHHBIE YUeOHBIC 33/IaHUs COJIEPrKaT He3HAYMTENbHBIE OIIMO-
k. Ha sK3aMeHe CTy/IeHT IeMOHCTpHUpYET TBEpI0e 3HAHHSI OCHOBHOTO (IIPOrpaMMHOI'0) MaTepualia, yMEeT YETKO,
TPaMOTHO, 0€3 CYIIIECTBEHHBIX HETOUYHOCTEH OTBEYaTh Ha TIOCTABIICHHBIE BOIPOCHL

Ouyenka «yoosnemeopumenvho» — om 61 0o 80 6annoe — TeopeTUUecKoe CoaepKaHuE Kypca
OCBOCHO HE TIOJHOCTHIO, HEOOXOMMBIE TIPAKTUIECKHE HABBIKK paOOTHl C(HOPMUPOBAHBI YACTUYHO, BBHI-
MIOJTHEHHBIEC yUeOHbIe 3a/IaHusl coAepKaT rpyosie ommoOku. Ha sk3aMeHe CTyJIeHT JeMOHCTPHPYET 3HaHUE
TOJILKO OCHOBHOTO MaTepuaja, OTBETHI COJIepKaT HETOYHOCTH, c1ab0 apryMeHTHPOBaHbI, HApPYIIIEHA MO-
CJIEIOBATENFHOCTD U3JI0KEHUS MaTepuana

Ouenka «neyooenemeopumenvuo» — om 36 0o 60 6an106 — TEOPETUUECKOE COJIEPKAHUE Kypca



HE OCBOCHO, HEOOXOIMMBIC MPAKTHUYECCKUE HABBIKA PabOTHI HE CPOPMUPOBAHBI, BHITOTHEHHBIC YICOHBIC
3aJJaHus COZEpKaT rpyOble omMOKH, TOTIOJIHUTEIbHAs CaMOCTOsITeNIbHAsl padoTa Hajl MaTepraloM Kypca
HC MPUBCACT K CYIICCTBCHHOMY IMOBBIIICHHUIO KAa4Y€CTBA BBIIIOJIHCHUA y‘-IeGHBIX 3a[[aHHﬁ. Ha »x3amene
CTYACHT ACMOHCTPHUPYCT HC3HAHUC 3HAYUTEILHON YacTH IIporpaMMHOro marcpuaja, CYHmCCTBCHHBLIC
OH_II/I6KI/I B OTBCTAax Ha BOINPOCHI, HCYMCHHUEC OPUCHTUPOBATLCA B MAaTCPUAJIC, HC3HAHNC OCHOBHBLIX IMOHA-
TUH TUCIUILITHBI

8. MaTepl/laﬂbHO-TeXHH‘leCKOC odecreuyeHue ANCIHUIIJINHBI

8.1 TpebGoBaHus K MATepPHAJIBLHO-TEXHHYECKOMY 00ecrie4eHuI0

Jns  peanuzanuyu  pabodeld MporpamMMbl JTUCHMILIMHBI UMEIOTCS CIEUUAIbHBIC TOMEIICHHUS s
IIPOBEACHUSA 3aHATUM JIGKUMOHHOIO M CEMUHApCKOrO THIIA, TPYIIOBBIX W HWHAMBUIYaJIbHBIX
KOHCYJIbTAllUM, TEKYLIEro KOHTPOJII M IIPOMEKYTOYHOM arTecTallMk, a TakKe IIOMEIICHUS Ui
CaMOCTOSITENILHOM paboOThl W TOMELICHUS M XpaHeHWsT U MPO(UIAKTHYECKOro OOCTyKUBaHUS
obopynoBanusi. CrienuanbHble TOMEIICHHUS] YKOMIUIEKTOBAHbI —CIEIHATU3UPOBAHHOW MeOeNnblo U
TEXHHUYECKUMU CpPEJICTBAa OOYYEHHMs, CIYXallUMU IS TpeAcTaBieHus HWHGOpMalnuu OONbIIOH
ayIUTOPHUH.

Jlns mpoBelieHHs 3aHATUH JIEKIMOHHOTO THUIIA MMEIOTCS JEeMOHCTpallMOHHOE 00OpyJOBaHUE U
yueOHo-HarygaHple nocobus. Ilo aucuuninHe «®Pusznyeckas XUMHUS» HMEIOTCS IPE3EHTALUU 110
OTACNBHBIM TeMaM Kypca, MO3BOJsIomue Hanbosee 3(p(EeKTUBHO OCBOUTH MPEACTABICHHBINA Yy4eOHBIH
MaTepuail.

HpI/I IIpOBCACHUHU 3aHATUM JIEKIIMOHHOT o/ CEMHHAPCKOI'0 THUIla 3aHATUMN HCIOJIB3YIOTCA:
JUUCH3UOHHOE NPOZDAMMHOE 00ecneueHue:

IlepevyeHb TULIEH3MOHHOTO IporpaMMHOro odecneuenusst KbI'y 2023

Cpok neii-
e HanmeHnoBaHuMe mporpaMmsl, NpaBo UC- CrtpaHna nmpouc- | cTBHUSA NPO- Kou-Bo
B N0J1b30BAHUS KOTOPO# NpeIocTaBIsIeTCsl XO3K-/IeHUsl rpamM-MHOI0
ol0ecnieyeHnst
JIvueH3us Ha MporpaMMHOE oOecrieueHue
CPEICTB AHTUBUPYCHOM 3aIIATHI
Kaspersky Endpoint Security nns 6u3zHeca - Poccuiickas @e-
1. persky tndpott YA Ousne ocerne © 12 mecsieB 1300
Cranpapthbiil Russian Edition. 1000-1500 nepanus
Node 1 year Educational Renewal License
(KL4863RAVFQ)
Jlunensus Ha oUCHOE MPOrPaMMH - .
LIEH3 oducHoe mporp oe obecrie Pocetiickas De-
2. YeHHUe enaLLs OeccpovYHO 1300
MoiiO¢puc CtangapTHbIN Fiepatt
Jlnnensus Ha MporpaMMHOE oOecrieueHue s
IOMCKa 3aMMCTBOBAHUI B TEKCTOBBIX JIOKY- Poccuiickas ®e-
3. N 12 mecsieB 1
MEHTaX pacrnpocTpaHEHHBIX (popMaToB nepanus
Anrtumnaruat BY3 (2000 npoBepok)
Jlutien3us Ha y4eOHYIO CUCTEMY aBTOMATH3H- .
i YHCOHYIO y Poccuiickas @e-
4. poBanHoro npoektuposanus (CAIIP) 12 mecsnes 8
nepanus
«"panmsi»
CRM-cucrema Poccniickas @e-
5. " 12 mMecsieB 19
ITporpamma asis 9BM "1C-butpukc: Ynpas- Jepanus




nenue caittom". Jlunensus Crapt

[IpaBa Ha mporpaMmmMHOe oOecredYeHUe yHH-
BepcajbHasi CUCTEMA ISl BCECTOPOHHETO CTa-
TUCTUYECKOTO aHAJIM3a ¥ BU3YAIU3allUH JIaH-
HbIX Ha 500 nmonw3oBaTeei.

6. .. i . ) CIOA 12 mecsmeB 1
Statistica Ultimate Academic for Windows 10 1
Russian/13 English na 500 nosnb3oBareneit
JloxanbHas Bepcust (Named User) ['ogoBas
JIMLIEH3US
[IpaBa Ha mporpaMmmMHOe oOecIiedyeHue Cpei-

CTBO pa3paboTKu

7. . CIIA 12 mecsmeB 34
Embarcadero RAD Studio Concurent Aca- 1
demic Edition 1Year Term License
IIpaBa Ha mporpaMMHoe oOecIieUeHue ISl pa- .

P porp VAP Poccuiickas ®De-

8. 60t1s1 ¢ PDF-nokymenTamu. N 12 mecsieB 15
ABBYY FineReader 15 Business Aiepall
[IpaBa Ha mporpammHoe o0ecredeHue s Be-

€HHUs OyXTaJITEPCKOTO U HAJIOTOBOI'O yUETa Poccuiickas De-

9. A yX P yd 12 mecsieB 16
1C:byxranrepusi rocyapcTBEHHOTO yupe- Jepauust
s)xaenns 8 [IPO®. DnekTpoHHas MOCTaBKa
JInueH3us Ha NpOrpaMMHOE CPEACTBO-

BHUIECOPEIAKTO Poccuiickas ®De-

10. Fleopelt p . OecCpovYHO 70
Movavi Buneopenaktop 15 SE Academic Jeparus
Edition
JlutieH3us Ha MPOrpaMMHOE CPEACTBO IS 3a-

IMMCcH (3aXBaTa) BUIEO C DKpaHa Poccuiickas De-

11. ( i ) BHA p ) OeccpovHO 70
Movavi Screen Capture Pro (Movavi Screen Jepanust
Recorder)

ITnatdopma a1g npoBeacHNS BEOMHAPOB Poccniickas De-
12. (1) pMa 1t POBCA p 12 mecsieB 1
Vuebinar Jeparus
HToro o0mmii pasmep JMLEH3MOHHOT0 BO3HATPAXKIEHUA:
HanmeHoBaHMe NporpaMmbl, NPaBo HC- Crpana npo Cpok aeiicTBust
Ne N0JIb30BAHUS KOTOPOH NpeaoCTaBIsIeT- P P nporpam-mHoro | Koua-Bo
HCXO0K-1EeHHUSA
cA odecreueHus
JluneHsus Ha MporpaMMHOE oOecTieueHre
CPECTB AHTUBUPYCHOM 3aIATHI
Kaspersky Endpoint Security giag 6usHeca Poccuiickas
2. P y Up S Y A GusHec OCCHHC 12 mecseB 1300
- Crannaptasiit Russian Edition. 1000- ®enepanust
1500 Node 1 year Educational Renewal
License (KL4863RAVFQ)
JIuniensus Ha odrCHOE IPOrpaMMH .
e ogucHOe Iporp 0¢ Poccuiickas
2. obecrieueHne Dereparis 06eccpovHO 1300
MoiiO¢puc CtanaapTHbIN Fiepatt
JlutieH3us Ha MporpaMMHOE 0OeCTIeUeHHE
JUIS TIOMCKA 3aMMCTBOBAHUM B TEKCTOBBIX .
. Poccuiickas
3. JIOKYMEHTaX pacrpoCcTpaHEHHBIX (opma- 12 mecsiueB 1
denepanyst
TOB
Antumiaruat BY3 (2000 mpoBepok)
JInuen3us Ha yueOHyI0 CHCTEMY aBTOMa- Poccuiickas
4. . YHCOHYIo y 12 mecsiueB 8
Tu3npoBaHHoro npoektupoBanus (CAIIP) Denepanus




«["paumsi»

CRM-cucrema
ITporpamma ans 9BM "1C-butpukc:
VYnpasnenue caiitoMm". Jluniensus Crapt

Poccuiickas
denepanus

12 mecsmes

19

[TpaBa Ha mporpaMMHOE OOecTieueHuE
YHUBEpCalbHask CUCTEMA ISl BCECTOPOH-
HEro CTaTUCTUYECKOIro aHalin3a U BU3ya-
nu3anuy na"nsbeiXx Ha 500 noip3oBaTesei.
Statistica Ultimate Academic for Windows
10 Russian/13 English na 500 nonbs3oBa-
teneit Jlokanbnas Bepcust (Named User)
I'ogoBas nuIeH3Us

CIIA

12 Mecs1eB

[TpaBa Ha mporpaMMHOE oOecTieueHue
CPEICTBO pa3pabOTKH

Embarcadero RAD Studio Concurent Ac-
ademic Edition 1Year Term License

CIIIA

12 Mecs1eB

34

[IpaBa Ha mporpammHoOe oOecrieueHue AJis
pabotsl ¢ PDF-nokymenTamu.
ABBYY FineReader 15 Business

Poccuiickas
Oenepanus

12 Mecs1eB

15

[IpaBa Ha mporpaMMHOe oOecTieueHue JIs
BE/ICHUS OYXTaJITepCKOro U HAJIOTOBOTO
yuera

1C:byxranrepus rocyapcTBEHHOTO
yupexaenus 8 [IPO®. DnekrpoHHas 1no-
CTaBKa

Poccuiickas
denepauus

12 Mecs1eB

16

10.

JInneH3us Ha IpPOrpaMMHOE CPEACTBO-
BHJICOPEIAKTOP

Movavi Buaeopenaktop 15 SE Academic
Edition

Poccuiickas
Oenepauus

06eccpodHo

70

11.

JluneHs3us Ha MPOTrPaMMHOE CPEICTBO IS
3amucH (3axBaTa) BUJEO C IKpaHa

Movavi Screen Capture Pro (Movavi
Screen Recorder)

Poccuiickas
denepauys

06eccpovHo

70

12.

[Tnardopma mist mpoBeneHrs BEOMHAPOB
Vuebinar

Poccuiickas
denepanyst

12 mecsnes

HToro o0mmii pasmep JUMIEH3MOHHOT0 BO3HATPAKICHHUA:

8.2 OcobenHocTH peaju3auvu JTUCUMIIMHBI /151 MHBAJIHUIO0B M JIMI[ C OTPAHUYEHHBIMHU BO3-
MOKHOCTSIMH 3/10POBbS

Jnst CTyneHTOB C OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbs CO3J/IaHbI CHEIUAaIbHbIE YCIOBUS
JUIS TIONMy4YeHus: 00pa3oBaHUs. B 1ensx JOCTYIMHOCTH MOJy4eHUs BBICIIETO 0Opa3oBaHMs MO oOpa3oBa-
TEJBbHBIM MPOTPaMMaM MHBAJTUJAMU U JIUIAMHU C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbsl YHUBEPCH-
TETOM 00€CTIeYnBaCTCS:

1. AnpTepHaTuBHAs Bepcus 0o(pUIMAIBHOTO caiiTa B ceTn «IHTepHET» M1s CIIa00BU AN

2. 171 MHBaJIWI0B C HAPYLIEHUSAMU 3peHHUs (C1a00BUASILINE, CIIEIBIC)

- IPUCYTCTBHUE aCCUCTEHTA, OKA3bIBAIOIIETO 00YyUaIOMEeMyCsi HEOOXOIMMYIO TIOMOIIh, TyOTMpoBa-
HUE BCIIYX CIPAaBOYHOW MH(OpPMAIIUK O pacTIMCAaHUM YUY€OHBIX 3aHITHI; HATUYUE CPEACTB IS YCHIICHUS



OCTaTOYHOTO 3pCHHS, OpalIeBCKOH KOMITBIOTEPHON TEXHHMKH, BHACOYBEIUYHUTEIICH, TPOrpaMM HEBHU3Y-
QIIBHOTO JIOCTyNa K WH(OpMAIIUU, MPOTPAMM-CHHTE3aTOPOB PEUYH U IPYTHX TEXHUYECKUX CPEICTB IpHe-
Ma-Tiepefadn yueOHol nH(pOpMaIlMy B JOCTYIHBIX (POpMaXx JIJisi CTYACHTOB C HAPYIICHUSIMH 3PEHUS;

- 3aJIaHUs JJIs BBITIOJTHEHMS HAa DK3aMCHE 3aUUTBIBAIOTCSI ACCUCTEHTOM;

- MUCbMEHHBIC 3a/IaHUs BHIOTHIIOTCS Ha OyMare, HATUKTOBBIBAIOTCS ACCUCTEHTY 00yJarOIIUMCS;

3.J1ns1 MHBAJIMIOB M JIMII C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI 110 CIIYXY (ciabocibliia-
ue, Tiyxue):

- Ha 3a4eTre/’K3aMeHe MPHUCYTCTBYET aCCHUCTEHT, OKa3bIBAIOIINN CTYACHTY HEOOXOAMMYIO TEXHHU-
YECKYIO MTOMOIIb C YY€TOM MHIMBHYaIbHBIX OCOOCHHOCTEH (OH IMOMOTAEeT 3aHATh pabodyee MeCTo, epe-
JIBUTATHCS, TPOYUTATH U OPOPMHUTH 3a/1aHNE, B TOM YHCJIC 3aMChIBas MO JUKTOBKY);

- 3a4eT/9K3aMEH MPOBOJUTCS B MUCHMEHHOU (opme;

4. JIns MHBAIHUJIOB U JIWII C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3JJOPOBBS, UMCIOIINX HAPYIICHHUS
OIIOPHO-IBUTATEIFHOTO aIiapaTa, CO3/JaHbl MaTePHAbLHO-TEXHUYECKHIE YCIOBUS 00CCIIEUNBAIONINE BO3-
MOKHOCTh O€CHPEISATCTBEHHOTO JIOCTYIa 00yJaronuxcs B ydeOHbIC IOMEIICHUS, O0bEKTY MUTAHUS, Tya-
JICTHBIC U JPYTUE MIOMEIICHUS YHUBEPCUTETA, a TAK)KE TPEObIBAHMS B YKa3aHHBIX TIOMEIICHUIX (HaTM4ne
pacIMpEeHHBIX JBEPHBIX POEMOB, IOPYYHEH U IPYTUX MPUCIIOCOOICHHMIA).

- MUChbMEHHBIC 3/IaHUS BBITIOJHSIOTCS Ha KOMITBIOTEPE CO CIEIHATM3UPOBAHHBIM POTPAMMHBIM
obecrieueHneM WA HAJUKTOBBIBAIOTCS ACCUCTCHTY;

- 10 JKEJIAHWIO CTY/ICHTA DK3aMEH MTPOBOUTCS B YCTHOU (hopMme.

OOy4Jaronuecss U3 YMCiIa JIMI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI OOECIICUCHBI DJICK-
TPOHHBIMH 00pPa30BaTEIBHBIMU pecypcaMu B (hOpMax, aJalTUPOBAHHBIX K OTPAHHYCHUSIM HX 3/0OPOBBSI.



JIMCT NBMEHEHUWH (JIONTOJTHEHU)

Mpunoxenne 1

B paboYyI0 IporpaMMy 1o Jucuuiinie «Pu3zndyeckas XMMUsD» 110 HAIIPABICHUIO
nonarotoBku 04.03.01 — Xumust; [Ipoduns Xumust okpyxaromeil cpeibl, XUMUYecKast IKCIIepTH3a U 3

KoJornueckasi 6e3omacHocTh Ha 2023/2024 yueOHbIM roj

Neri/n

uemeHT (myHKT) PII/]

IlepeyeHb BHOCUMBIX
U3MeHeHUil (101OJIHeHn i)

IIpumeyanue

O6C}’)K,I[€Ha H pCKOMCHIOBAaHa Ha 3aCCAaHUU Ka(l)e,[[pbl HeOpraHquCKOﬁ u (I)H?»H“IGCKOﬁ XUMHHU TIPOTO-

Ko Ne

3aBenyroumii kadeapoit

or" " 2023 .

/Kymxos X.b./



Ipunoxenue 2

Pacnpeue.ﬂe}me 0ajL10B TEKYLIEro u pyﬁemnoro KOHTPOJIA

Cymma o6annos

Non/n Buo xonmponsa Oowasn cym-
a 1-a mouka 2-a mouka | 3-a mouka
Ilocewenue 3anamuii 00 10 bannos 00 3 0. 00 30. 00 46.
2. Texywuii KoHmponw: 00 30 6annoe 00 10 6. 00 10 6. 00 10 o.
Buvinonnenue nabopamop- | om 00012 6. | om 0004 6. | om0Ooo 46. | om0 oo 4
HbIX pabom 0.
Omeemvt Ha npaxkmuue- | om 000 126 | om 00046 | om 0 0o 46 om 0 0o
CKUX 3aHAMUSX 46
Buvinonnenue  camocmosi-
3 MenbHbIX 3A0aHUTL
om () 0066. | om 00026. | om00026 | om0oo?2
o
4. Pybesxicnulit KoHmpo.o 00 30 6annoe 00 10 6. 00 10 6. 00 10 6.
5. TECTUPOBAHUE ot 0- 10 96 ot 0- 10 30. ot 0- 1o | ot 0- 1o
. 30. 36.
KOJUJTOKBUYM or01002106.| or0mo76.|o0or0mo70. or 0 no 7
0.
Hmozo cymma mexyuwiezo
u pyoexcrnozo konmponaa | 0o 706annoe 00 230. 00 230 00 240
6. OlleHKA «YyJ0BJIETBOPH-
TeJbHO» He MeHee 36 | He meHee 12 HE MEHEee | He MeHee
0. 0. 126 126
7. OLICHKA «XOPOILI0» menee 70 O.
(51-696.) | wmenee 23 6 | menee 23 6 | meHee 246
8. OIEHKA «OTJIUYHO)
He menee 70 | He meHee 23 HE MEHEee | He MeHee
0. 0. 230 246




LlIxana oyenuganus nAAHUPYEMBIX PE3YIbMAMOE 00yUeHUA

Texyuuii u pyoexkHbIN KOHTPOJIb

Ipuio:xkenue 3

CemecTp IIxana oneHNBAHUSA
0-35 6annoB 36-50 6aq10B 51-60 6an10B 61-70 6a.110B
Bropoii YactuyHoe mnocemeHue ayauTopHbiX | [lonHoe wunm dactuuHoe mnoceuienue | [lomHoe mnm wactuuHoe mocemte- | [lonnoe MOCEeIIEeHUE
3aHATHN. HeynOBIETBOPUTENBEHOE BBI- | ayIUTOPHBIX 3aHATHI. YacTWYHOE BBI- | HUE ayAUTOPHBIX 3aHATHN. ayJIUTOPHBIX 3aHATHH.
MOJIHEHWE JOMAaIIHero 3afanud. 1lmo- | momnenne pomamHero 3anaHusd. Ya- | IlomHoe BeImonHeHme nomamHe- | [lonHOE BBINONHEHUE H0-
xassi ~ MOArOTOBKa K  OaJUIbHO- | CTHYHOE BBIMOJHEHUE 3aJaHdd I ca- | rO 3aJaHusl. MalHero 3aaaHusd. Bel-
pedTHHroBeIM MeponpusTusiM. CTy- | MOCTOSITENIbHON palOoThI, TECTOBHIX 3a- | BhIMonHEeHWe 3aJaHuil Ui caMo- | IOJTHEHUE 3afaHuil  Juis
JCHT HE JOIyCKAaeTCsl K MPOMEXYTOU- | JaHUH, OTBEThl HA KOJJIOKBUYME HA | CTOSTENbHOM pabOThl, TECTOBBIX | CAMOCTOSTENBHOM pabo-
HOM aTTecTaluu OIICHKY «YJOBJIETBOPUTEIHHOY. 3aJlaHuil, OTBETHl Ha KOJUIOKBHY- | Thl, TECTOBBIX 3aJaHHM,
Me Ha OIIEHKY «XOpOILO». OTBETHl Ha KOJUIOKBHYME
Ha OLEHKY «OTJIHYHO».
IIpomekyTOouHas aTTeCcTALMSA
Cemectp [Ixana oueHuBaHUA
HeynosnersopurensHo Y IOBNETBOPUTEIBHO Xoporo OTinyHO
(36-60 6amoB) (61-80 6amoB) (81-90 6amoB) (91-100 6ammoB)
Bropoit Crynent umeet 36-60 O6awtoB no | Crynenr umeer 36-50 Oamno mno | Ctynent umeer 51-60 ©Oamnos | Ctynent umeer 61-70 GamnoB mo

HUTOTaM TEKYIIEro W PyOeKHOTro
KOHTPOJIsI, HAa DK3aMEHEe He Jal
MOJTHOTO OTBETA HHU HA OJIUH BO-
mpoc.

Crynent numeet 36-45 Ganos 1o
HATOTaM TEKYIETO W pyOe)HOTO
KOHTPOJIsI, Ha 3K3aMEHE JaJl IOJI-
HBIA OTBET TOJBKO Ha OAWH BO-
mpoc

UTOraM TEKYILIETO U PyOEKHOTro KOH-
TpoJIsi, HA PK3aMEHE JaJl MOJHBIN OT-
BET Ha OJUH BONPOC U YACTUYHO OT-
BETUJI HA BTOPO.

Crynent umeer 46-60 OGamioB 1o
UTOTaM TEKYIIETO U PYOEKHOTO KOH-
TPOJIA, HAa HK3aMEHE Jajl MOJHBIN OT-
BET Ha OJAMH BONPOC WM YaCTHYHO
OTBETHII Ha 00a BOIIpoca.

CTyaeHT UMEeT 10 UTOTaM TEeKYIIEro
u pybexxHoro koHtpossi 61-70 Gan-

[0 UTOraM TEKYIIEero M pyOex-
HOTO KOHTpPOJIS, Ha D3K3aMeHe
JlaJI TIOJIHBIM OTBET HA ONMH BO-
IpOC W YacCTUYHO OTBETWJI Ha
BTOPOM.

Crynent umeer 61 — 65 Gamos
[0 UTOraM TEKYIIero u pyoex-
HOTO KOHTpPOJs, Ha DJK3aMEHE
JIajl TIOJTHBIM OTBET Ha OJMH BO-
IpOoC W YacTUYHO OTBETWUJI Ha
BrOpoil. CryneHT mmeer 66-70

UTOraM TEKYILEro M pyOeKHOro
KOHTPOJIsSI, HAa 3K3aMEHE Jajl II0J-
HBIH OTBET Ha 00a BoIpoca.




JIOB Ha D5K3aMCHC€ HEC a1 II0JHOI'o
OTBE€Ta HU Ha OJUH BOIIPOC.

0aJJIOB 1O WUTOTaM TEKYIIETO |
pyOeXHOTO KOHTpPOJS, Ha DK3a-
MEHE J1all TIOJHBIH OTBET TOJILKO
Ha OMH BOTPOC.
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