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1. HammeHnoBaHue JUCHUININHBI

dusnyeckas XumMusa. XUMU4YecKasi TEPMOJUHAMUKA

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 00s13aTeIbHYI0 9acTh bioka « b.1 » oGpa3oBareabHOM MporpaMMbl IO HAPaBJICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue: 04.03.01 Xumus

HarpaBJeHHOCTh [Iporpamma mmpoxroro mpoduis



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHUs AUCHUIUIMHBI DU3n4vecKass XuMusi. XUMHYECKAsi TEPMOAMHAMUKA Y
00y4aromerocs JOKHbI ObITh CHOPMHUPOBAHBI CIICTYIOIIHE KOMIETCHITHH:

04.03.01 Xumus (HampaBJIeHHOCTS : [Iporpamma mupokoro mpoguis)
OIIK.1 Biageer 6a30BbIMHU 3HAaHUSIMH O COBPEMEHHOM HAYYHOUH KapTHHE MUPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB U METOJIOB MaTeMaTHYECKHUX U €CTECTBEHHBIX HAyK
Nupukaropsl
OIIK.1.1 Nmeet npeacraBieHue 0 HAYYHOW KapTUHE MUpPa HA OCHOBE TMOJI0KEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN ECTECTBEHHBIX HAYK
OIIK.5 Cnocoben o0pabaTbiBaTh, aHaIU3UPOBATh, HHTEPIPETUPOBATH U 0000IIaTh PE3yJIbTAThI
HKCIEPUMEHTAIBHBIX M PACUETHO-TEOPETHYECKUX padOT B MPO(HECCHOHAIBHON AEATEIBHOCTH C
MCTIOJIb30BAHUEM TEOPETHYECKUX 3HAHUN U MPAKTHUECKUX HABBIKOB PEIICHUSI MATEMaTHYECKUX U (PU3HUECKIX
3a1a4
HNuaukaropsl
OIIK.5.1 O6pabaTbIBacT U aHATU3UPYET PE3YIbTAThI IKCIIEPUMEHTAIBHBIX HCCIIEIOBAHNMN, HAOIIOCHUH,
M3MEpEeHUil B MPOPECCHOHATBHON AeITeTbHOCTH
IIK.3 Brnaseer OCHOBHBIMU XUMUYECKUMH, (PU3MUECKUMH U TEXHUYECKUMH aCIIEKTAMU XHUMHUYECKOTO
IIPOMBIIIJICHHOTO IPOU3BOCTBA C YYETOM METOA0B 0€30IaCHOT0 00pallleHHs ¢ XUMUYECKUMU MaTepuaiaMu
Nuaukaropsl
ITK.3.1 Brnageet MeToiamMu 6€301MacHOTO OOpalieHus ¢ XUMHUYECKUMH MaTepHuaaaMi ¢ Y4eTOM UX
(bU3NYECKUX U XUMHUYECKUX CBOWCTB



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 04.03.01 Xumus (HanpasieHHOCTH: [Iporpamma mupokoro npoguis)
¢opma o0yuenus O4Has
NeNe TpumecTpoB, 7
BbIJICJICHHBIX /151 H3yYeHUs!
AUCHHUILINHBI
O0beM TMCUMILINHBI (3.€.) 8
O0beM TMCUMILVINHBI (AK.4aC.) 288
KonTakTHas padora ¢ 112
npenojasaresem (ak.4ac.),
B TOM 4HCJIe:
IIpoBenenue JJeKIUOHHBIX 42
3aHATHH
IIpoBenenne NpakTHYECKHUX 14
3aHATHI, CEMMHAPOB
IIpoBenenue Jad0paTOPHBIX 56
padoT, 3aHATHI 1O
HHOCTPAHHOMY SI3BIKY
CamocTrosiTesibHast padoTa 176
(ak.uac.)
®opMBbI TEKYLIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
3amuiaemMoe KOHTpoJbHOE MeporpusiTie (1)
HtoroBoe koHTposnbHOE Meponpustue (1)
IluceMeHHOE KOHTpOIbHOE MeponpusTue (2)
DopMbI IPOMEKYTOUHOM Ox3ameH (7 TpumecTp)
aTTrecTanuu




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

7 TpumecTp
B pesynbraTe ocBOGHUS TUCHUIUTMHBI « DH3HUecKas XUMHUA. XUMHUYECKasi TEPMOJAMHAMHUKA CTYAEHT JJOJKEH:
- 3HaTh OCHOBBI COBPEMEHHBIX TEOPH B 001aCTH XUMHUECKOW TEPMOJINHAMHUKH U CIIOCOOBI MX MPUMEHEHHS
IUISL pEILICHNS] TEOPETUIECKUX U MPAKTUYECKUX 33724 B JTIOOBIX 00IACTSIX XUMHUU.
- YMETh CaMOCTOSTENIFHO CTaBUTh 33/1a4y (PU3UKO-XUMHUYECKOTO HCCIIEAOBAaHNS B XUMUYECKUX CUCTEMaX,
BBIOMPATH ONTUMAJIBHBIE ITYTH U METO/IbI PEIICHHS MOJOOHBIX 33/1a4 KaK SKCIIEPUMEHTAIbHBIX, TaK U
TEOPETUYECKHX; 00CYXIaTh Pe3yIbTaThl (PU3NKO-XUMHUYECKUX HCCIIEOBAHUIN, OPUEHTUPOBATHCS B
COBPEMEHHOM JInTepaType no GU3MIecKoil XUMUHN (XMMUYECKON TEPMOANHAMUKE), BECTH HAYYHYIO AUCKYCCHIO
0 BOIIPOCaM (U3HYECKON XHUMUH.
- IGMOHCTPHPOBATh CIOCOOHOCTH M TOTOBHOCTH NMPOBOAUTH (PU3UKO-XUMUYECKHE(TEPMANHAMUYECKHUE)
pacyeTsl ¢ TOMOIIBIO U3BECTHBIX (POPMYIT M ypaBHEHHH, B TOM YHCJIE C TIOMOIIBI0 KOMITBIOTEPHBIX MPOTPaMM,
NPOBOANTH CTAHJIAPTHBIE (PU3UKO-XUMHUYECKHE U3MEPEHHS, TT0JIb30BATHCS CIPABOYHOM JIUTEPATYPOH IO
bu3HYecKOil XMMUH.
U 1 00pabOTKH Pe3yIbTaTOB XUMUYECKHX HKCIIEPUMEHTOB .

OCHOBBI XMMHYECKOH TEPMOIMHAMHMKH
N3nararoTcst OCHOBBI KJIaCCUUECKOM 00IIel U XUMUYECKON TEPMOIMHAMUKHY, aHAIU3UPYIOTCS 3aKOHBI
TEPMOJIMHAMMKH, JA€TCs TIOHATHE O (Pa30BOM U XMMHUYECKOM PaBHOBECUH, (a30BBIX MEpPEX01axX, IPUBOAATCS
IIPUMEPBI PACUETOB B TEPMOXUMUH, XUMUYECKUX PABHOBECHIA.

IIpeamer u MeTOA TEPMOAMHAMNKH, OCHOBHbIE MOHATHSA. JHEPrus, Temjiora, paoora. Ilepsorii
3aKOH TepMOANHAMHMKH. BHyTpeHHsis1 JHeprusi.
N3nararoTcst OCHOBBI KJIAaCCUUECKOM 00IIel U XUMUYECKON TEPMOIMHAMUKHY, aHAIU3UPYIOTCS 3aKOHBI
TEPMOJAUHAMHUKHU, JACTCA ITIOHATUC O (baBOBOM U XUMHUYCCKOM PAaBHOBCCHUH, (1)2130BI)IX nepexoaax, MpuBOAATCA
MIPUMEPHI PACUETOB B TEPMOXHUMHUH, XUMHUUECKUX PABHOBECHUH.

IIpuiioikeHne nepBoro 3aK0HA TEPMOAUHAMUKHN K HEKOTOPbIM YACTHBIM MpPOLECcCcaM € y4acTHeM
HAeaJbHOI0 ra3a. JHTAJbIUA. YPAaBHEHHE COCTOSIHUS PeaIbHOIO rasa.
PaccmarpuBaroTcst mpocTeiiiiiie mpoiecchl ¢ y4acTHEM HICaIbHOTO ra3a (M30XOpHBIN, N300apHbIH,
U30TEepMUYECKUH, annabdaTuueckuil. BBOOUTCS MOHATHE SHTANBINK KaK (YHKLIUU COCTOSIHUSL.
PaccmatpuBaercs ypaBHenue Ban-nep-Baanbca 1 peanbHOro rasa.

Tepmoxumus. 3akon I'ecca. CTangapTHbIe TEIUIOTHI 00Pa30BaHUs U CropaHusi. 3aBUCHUMOCTh
TEIUIOTHI Mpowecca oT TeMneparypsbl. YpasHeHusi Kupxroga. TensoemkocTs.
®opmynupyercs 3aKoH ['ecca, TpuBOAATCS TPUMEPBI IPAKTHUECKUX PACYETOB C €r0 UCIOJIb30BAHUEM B
TEpMOXUMUH. BBOUTCS NOHATHE TEINIOEMKOCTH, BBIBOAATCA ypaBHeHUs Kupxroda u o0bacHsaeTcs ux
MIPUMEHUMOCTh B TEPMOXHUMHYECKUX pPACUETaX.

Bropoii 3akon TepMoanHamMuki. PaBHOBeCHbIEe 1 HEPABHOBECHBbIE, 00paTUMble U HEOOpaTUMbIeE,
CaMONPOM3BOJIbHbIE U HecCaMONpou3BoJibHbIe npouecchl. [loctyaarsl Kinaysnyca n Tomcona. Hluki
Kapmno.

I[aeTCSI IMOHATHUEC O PABHOBCCHBIX, HCPABHOBCCHBIX, 06paTI/IMI)IX u H606paTI/IMBIX, CaMOIIPOU3BOJIBHBIX U HE
CaMOIIPOU3BOJILHBIX MpoleccoB. @opmynupyercs Bropoii 3akoH TepMOAMHAMUKH, OOBSICHIETCS €ro poJib B
KJlaccuueckoi TepMoanHaMuke. OOBICHIIOTCS 00paTUMBI 1 HeoOpaTUMbIX ITUKIIBI KapHo.

JHTpoNUs. 3HAYEHHE BTOPOIr0 3aKOHA TePMOAUHAMUKHU. Boiuuciaenue 3aTponun. [locrynar
Ilnanka.
BBO}II/ITC?[ IIOHATHUC 3HTpOHI/II/I B paBHOBeCHBIX nu HepaBHOBCCHBIX HpOHCCC&X. O6’I)$ICH5[6TC$I 3HAYCHHC 3HTpOHI/II/I
KakK KpUTEpHUs HaIpaBJICHUS ITPOLIECCOB U PABHOBECHS B U30JMPOBAHHBIX CUCTEMAX.



XapakrepucTnueckue pynkuuu. Oomme ycjaoBusi paBHOBECHS.
BBoasTcs noustus sHepruu ['enpmrosnbia u s3Heprun ['nd0ca, o0bsICHIETCA X 3HAUEHHE KaK
TEPMOJUHAMHYECKHUX MOTEHIUATIOB U XapaKTePUCTHUECKUX (QYHKIUH, UX BaKHOCTH JJISl OTIUCAHUS MTPOIIECCOB
B OTKPBITBIX cucTeMax. QopMyIHpYyIOTCs OOIIHE YCIOBUS XUMUYECKOTO PABHOBECHSI.

YpaBuenus I'mo66ca-I'eabmronbna. CTaTHCTHYECKUH XapaKTep BTOPOro 3aK0HA
TEePMOAUHAMMKH.
BBoasTcs noustus sHepruu ['enbmrosnbia u sHeprun ['nd60ca, o0bsICHIETCA X 3HAUEHHE KaK
TEPMOJUHAMHYECKHUX MOTEHIUATIOB U XapaKTePUCTHUECKUX (QYHKIUH, UX BAXKHOCTH JJISl OTIUCAHUS MTPOIIECCOB
B OTKPBITBHIX cucTeMax. DopMyIHpyIOTCs 001Ie YCIOBHSI XUMUYECKOTO PaBHOBECHSI.

TepMmoauHaMHuYecKre MOTEHIIHAIBI HIEAIbHBIX U PeaJbHbIX Ia30B. ®YyTUTHBHOCTH U METO/bI €€
pacuera.
PaccmarpuBaroTcs TepMoIMHAMHYECKUE TTOTEHIIMANIBI B CTy4Yae HICAbHBIX M peajJbHbIX ra30B. BRoauTCs u
aHaM3upyeTcs NoHsTHe (PyruTUBHOCTH (IeTydyecTu). [IpuBOaSTCS OCHOBHBIE METO/IBI pacueTa PyruTUBHOCTH
ra3oB (MIPUHIIMIT COOTBETCTBEHHBIX COCTOSIHUMN, 00BEMHAsl TOMPaBKa peaabHOro ra3a u Jip.).

da3oBble nepexoanbl. YpapHenue Knaneiipona-Kiaaysuyca. ®@a3oBble nmepexoabl NepBoro u
BTOPOro poja. 3aBUCMMOCTb JaBJICHUSI HACBIIIEHHOI'0 Napa OT TeMIepaTypbl. 3aKOH cMelleHHs
paBHOBecCHS.

O6cyxnarotes Ga3oBble epexosl IeEpBOro poja (IIaBjieHue, ucnapeHue, BO3roHka). Beisoaurcs
¢dbyHIamMeHTabHOE ypaBHEeHHE (pa3oBbIX nepexonoB (ypaBHeHue Knaneiipona-Knaysuyca). Jlaercst monsrue
(ha30BBIX MEPEX0JI0B BTOPOTO POAA, OOBICHSACTCS UX OTIMYHE OT IEPEX010B MepBoro poaa. opMmynupyercs u
0OBSICHSIETCS] MPUHIUI CMEIIEHUS paBHOBECHS B (PU3MUECKUX U XUMUYecKuX nporieccax (Jle-IllaTense —
bpayna).

PacTBOpBBI
N3nararotcst OCHOBBI YU€HHUS O pacTBOpPax Kak O TOMOT€HHBIX CMECSAX HECKOJIBKUX BEILIECTB

IHonsitue o pacrBopax. Konnenrpanus. Teopun pacrBopos. Tepmoannamuka
MHOTOKOMIIOHEHTHBIX cMcTeM. XUMHYeCKHe MOTeHIHAJbI. YpaBHenusi ['m66ca-/liorema.
Tepmoannamuyeckne GyHKIUN UaeadbHbIX ra3oB. HeuneanabHbie pacTBopbl razos. Jleryyectb
KOMIIOHEHTOB.

BBoauTcs u ananu3upyeTcs MOHSATHE O PAaCTBOpax Kak o ¢a3zax mepeMeHHOro cocraBa. PaccmaTtpuBaroTcs
pa3NIUYHbIE CIIOCOObI BHIPAXKEHUSI KOHIIEHTPALIUN PACTBOPOB, CBSI3b MEXKAY HUMH. AHAIU3UPYIOTCS (PU3HUECKas
U XUMHUYECCKas TCOPHUU paCTBOPOB. BBO}II/ITC?[ IIOHSATHUEC XUMHWYECKOI'O ITIOTCHITHUAJIA. BI)IBOJISIT CiHu
aHanu3upyroTcs ypaBHenus [ m66ca-/liorema. PaccmaTpuBaroTcs cieayromniye BOIpOockl : TEPMOAMHAMUYECKUE
(GYHKIIUHM HIeATbHBIX Ta30B, HEHICATbHBIE PACTBOPHI Fa30B, JIETy4eCTh KOMIIOHEHTOB.

JlaBJieHHe HACBIIIEHHOT 0 Napa OMHAPHBIX PACcTBOPOB. 3aKkoH Payius. UneanbHble pacTBOPBI.
IIpenensHo pa3daBiieHHbIE pacTBOPbI. PeasibHble pacTBOpbl. OTKI0HEHUs OT 3aKk0oHa Payuis.
PaccmarpuBaeTcs naBiieHre HACHIIIIEHHOTO TTapa OMHAPHBIX PACTBOPOB. DOPpMYIUPYETCS 1 aHATU3UPYETCS
3akoH Payns. BBoasTcs moHATHS 00 MIlealbHBIX pacTBOpaXx, MpeeiabHO pa30aBIeHHbBIX pacTBOpax, peaabHbIX
pacTBopax. AHaTU3UPYIOTCA IPUYMHBI OTKJIIOHEHUH OT 3akoHa Paysi.

JAuarpammMa paBHOBecHs JKMJIKOCTh-Iap B OMHAPHBIX cucTeMax. 3akonbl KoHoBasioBa.
DpakunoOHHASA NEePeroHKa. A3e0TponHbIe pacTBOPbl. OrpaHMYeHHAs B3aMMHAasi PACTBOPUMOCTh
JKMJAKOCTeH.

[IpuBoATCS M aHATU3UPYIOTCS TUArpaMMbl PaBHOBECHS KHUAKOCTh-TIap B OMHAPHBIX cucTemMax. BeiBonsarcs u



bopmynupyrores 3akoHbl KoHoBanoBa. OOBsICHAETCS CyTh ABICHUS (QPAKLIMOHHOMN MEPErOHKH.
PaccmarpuBaroTcst a3e0TpOnHbIE PaCTBOPSLL. JleTaabHO, HA KOHKPETHBIX IIPUMEPaxX pacCMaTpUBACTCS SIBJIICHUE
OTpaHNYECHHOU B3aMMHOW PACTBOPUMOCTH KUJIKOCTEH.

AKTHBHOCTb KOMIIOHEHTOB pacTtBopa. KodddunueHnr pacnpenenenus Bemecrsa B AByX
HECMEIINBAKIIMXCH PACTBOPHUTENAX. JKCTpakuusa. PacTBopumMocTs ra3os B skuakocTsax. Pacteopumocts
TBePAbIX BelIeCTB B KMIKOCTHAX.

BBoauTcs moHsATHE aKTUBHOCTH KOMITOHEHTOB pacTBopa. KoadduiimeHT pacrnpenaeneHus BEmecTsa B ABYX
HECMEIINBAIOIINXCS pacTBOpUTENSIX. PaccmaTprBaeTcs sSiBJI€HHE SKCTpaKuu. AHAIM3UPYETCS PACTBOPUMOCTh
ra3oB B KUJKOCTSX U PacCTBOPUMOCTb TBEPABIX BEUIECTB B KUIAKOCTSIX.

Kpuockonusi. I0yanockonusi. OcMoTHYECKOE TaBJIeHUeE.
PaccmaTpuBaroTcs siBI€HUS KPUOCKOIIUHU, H0YTHOCKOIUH, OCMOca. BBIBOSTCS ypaBHEHHs Ui pacuera
KPHUOCKOIIMYECKOH 1 30yITMOCKONUYECKON KOHCTAHT, ypaBHeHue Bant-I'odda. Jlaetcs moustue o
KOJIJIMTaTUBHBIX CBOMCTBAX pacTBOPOB.

®Da3zoBble pABHOBECHS
N3naratotcst OCHOBBI KJIACCUYECKUX TOJIOKEHUHN O (pa30BOM PaBHOBECHH.

I'eTeporennbie (pazoBbie paBHOBecHs. @a3bl 1 KOMIIOHEHTDI, cTeneHu ¢Boooabl. [IpaBuio da3
I'n66ca. OTHOKOMIIOHEHTHBIE CHCTEeMbI. JluarpaMmmbl cOCTOSIHHMSI BO/bI, cepbl, pocdopa. MoHoTponus u
IHAHTHOTPOMHUS.

OO6cyxmaroTcs rereporeHHbie (a3oBbie paBHOBECHS. BBOIATCS MOHATHS (ha3bl, KOMIIOHEHTA, CTEIICHN CBOOOIBI.
®opmynupyercs npaBuiio ga3 ['nd6ca, BeiBoguTcs ypaBHeHue ['n66ca. O6Cy ) aaroTcs 1 aHAIU3UPYIOTCS
KOHKpETHBIE TPUMEpPHI IpUMeHeHus npaBuia Ga3 ['nbbca ayisa pacuetoB Ppa3oBbIX paBHOBECHUI B
OJTHOKOMITOHEHTHBIX (JIMarpaMMBbl BOJIbI, CEpbl) CUCTeMaX. PaccMaTpuBaroTcs mpuMepbl SHAHTHOTPOITHBIX U
MOHOTPOITHBIX TIEPEX0/I0B.

JABYXKOMIIOHEHTHBbIE CUCTEMBbI € POCTOH IBTeKTUKOMN. Tepmuueckunit anaiau3s. Teepabie
PacTBOPbI C HEOTPAHUYEHHON U OIrPAHNYEHHON B3aMMHOMH PACTBOPUMOCTHI0 KOMIIOHEHTOB.
[IpuBOAATCS U AHATM3UPYIOTCS AUATPAMMBI IByXKOMIIOHEHTHBIX CUCTEM C MTPOCTOM IBTEKTUKOM. JlatoTcs
MOHATHS 3BTEKTHUKH, JIMKBUIYyCa, CONMAyca.3maraercs CynHOCTh TEPMUYECKOr0 aHaiu3a. BBOAATCS NOHATUS
TBEP/IbIX PACTBOPOB BHEAPEHUS, 3aMEIICHUS. AHAIU3UPYETCA JUarpaMma Jijisi TBEPAbIX pacTBOPOB C
HEOT'PAaHWYEHHON U OTPaHNYEHHOW B3aMMHOW PACTBOPUMOCTBE) KOMIIOHEHTOB.

JIBYyXKOMIIOHEHTHbIE CUCTEMbI, 00pa3yloliue XuMU4ecKoe coeJuHHeHNne, MaBsiieecsi KOHrPyIHTHO
U HHKOHT'PY?HTHO. TpexKxoMnoHeHTHbIe CHCTEeMBbI.
[IpuBOATCS ¥ aHATU3UPYIOTCS JUATPAMMbI COCTOSTHUS IBYXKOMIIOHEHTHBIX CHCTEM, 00Pa3yIOIINUX
XUMHUYECKOE COCTMHEHHE, MJIABSIIEECs KOHTPYIHTHO U MHKOHTPY HTHO. M3maraioTcsi pUHLMIBI TOCTPOCHUS
TUarpaMM TPEXKOMIIOHEHTHBIX CHCTEM.

XuMHu4ecKoe paBHOBecHE
N3naratorcst OCHOBBI TEOPHUI XMMUYECKOTO PABHOBECHS, MPUBOISITCS OCHOBHBIE 3aKOHBI, PACCMAaTPUBAIOTCS
IIPUMEPHI PACYETOB .

XuMu4yeckoe paBHOBecHe B ra3ax U pacTtBopax. 3akoH AeiictBus macc. Pazinunbie GopMbl
BbIPa;KeHHMSI KOHCTAHT PaBHOBECHsI, CBA3b Me:K1y HUMH. TepMoaMHAMUYeCKHd BbIBOJ KOHCTAHTHI
paBHOBeCHS.

O6cyxnaercss XMMUYECKOE paBHOBECHE B TOMOTE€HHBIX CUCTeMax. BBIBOIUTCS 3aKOH JIEHCTBYIOIIMX Macc,
YCTaHABIIMBAETCS CBSI3b MEXIYy U300apHBIM MOTEHIIHAIOM XUMHUYECKON peakliuy U KOHCTAHTON paBHOBECHSI.



AHaJ'II/I3I/Ipy10TC$I pas3INdHbIC (1)OpMBI BBIPAXXCHHA KOHCTAHT PaBHOBECHUS, CBA3b MCK/Y HUMMU.

HN300apHbIi NOTeHIMAT XUMHYecKoi peakunu. CTaHJapTHbIE U3MeHEHUsI M300aPHOT0 U
H30XOPHOTI'0 MOTEHI[HAJIOB IPH XUMHYECKUX PeaAKIUAX, X 3HAYEHHE U CBSA3b C KOHCTAHTON PaBHOBECHSI.
KoMmOunupoBanue paBHOBecCHii.

BBoauTcs moHsATHE U BBIBOAUTCS YpaBHEHUE JIs1 ©300apHOTO MOTEHIMAAa XUMUYECKON peaklnu.
PaccmaTpuBaroTcs craHgapTHRIE H3MEHEHUS U300apHOTO U M30XOPHOTO MOTEHIIMAIOB MTPH XUMUYECKUX
peaKusIX, aHAIM3UPYETCSl UX 3HAYEHUE U CBA3b C KOHCTAHTOW paBHOBecHsl. M3nmaratoTcs mpuHIUIIBI
KOMOWHHUPOBAHUSI PABHOBECHIA.

IIpumepbl paBHOBeCHIT B HEKOTOPBIX TEXHMYECKHUX Npoieccax. Biausinue naBjieHus1 Ha
pPaBHOBecHe B H/IeaJbHbIX ra30BbIX CMeCsX.
[IpuBoATCS ¥ aHATU3UPYIOTCS IPUMEPHI PABHOBECHI B HEKOTOPBIX TEXHUUECKUX Tpoleccax. AHAIU3UPYeTCs
Biusinue naBieHust Ha paBHOBECHE B MICAJIbHBIX Ta30BbIX CMECAX. PaccMaTpuBalOTCsl paBHOBECHS B PEAKLUAX
0e3 U3MEHEHHSI U C UI3MEHEHUEM YHCIIa MOJICKYJI.

XumMHuyeckoe PABHOBECHE B ra3ax nnpu BbICOKHX JaBJICHUAX. I'oMorenHble XUMHYECKHE
paBHOBECHA B JKUTKOM q)a3e. FeTeporeHHLIe XUMHYCCKHEC PaBHOBCCH.
PaCCManI/IBaIOTCH " aHAJIM3UPYIOTCA XUMHUUCCKUC PABHOBECHS B I'a3aX IMPH BBICOKUX JABJICHHUAX, I'OMOI'CHHBIC
XUMHUYCCKHUEC PABHOBCCHUA B JKUIKON (1)8.36, reTCPOrcHHbIC XUMUYCCKHUEC PAaBHOBCCHU.

Bansinne TeMnepaTypbl Ha XUMH4YeCKOe paBHOBecHe. Y paBHeHHe H300apbl M H30XO0PBI NpoLecca.
3aBMCHMOCTH M3002aPHOI0 MOTEHINAJIA PEAKIUM U KOHCTAHTHI PABHOBECHS OT TemnepaTypsl. Tennosoii
3akoH HepHcra. IIpudimxeHHble MeTOAbI pacyeTa XMMHYECKUX PABHOBECHI.

PaccmaTtpuBaeTcs BIUsSHUE TEMIIEPATypbl HA XUMHUYECKOE PABHOBECHE. BBIBOJATCS M aHATU3UPYIOTCS
ypaBHEHMs N300apbl U U30XOPHI Mpolecca. Y CTaHABIMBACTCA U aHATM3UPYETCs 3aBUCUMOCTh H300apHOTO
MOTEHIIMaja peakliii U KOHCTAHThI paBHOBECUS OT TeMIepaTyphl. AHaIM3UpyeTcs TemioBoi 3akoH HepHcTa.
PaccmaTpuBaroTcst npubanKeHHbIE METO/IbI pacueTa XUMUUYECKIX PaBHOBECHIA.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. ®usznveckas xumus. Teopus U MpaKTUKa BHITIOJHEHUS pacyeTHBIX paboT. YacTs 2. XuMmuueckoe u (ha3oBoe
paBHoBecue / E. . CrenmanoBckux, T. B. Bunorpanosa, JI. A. bpycHunibina [u np.] ; moa penakmueit B. @.
MapxkoB. — ExarepunOypr : Ypanbckuii dhenepanbubiii yausepcuteT, ObC ACB, 2016. — 160 c. — ISBN 978-
5-7996-1691-5. — Tekct : anekTpoHHBIH // DnexkTpoHHO-0nOmoTedHas cuctema [IPR BOOKS : [caiiT].
http://www.iprbookshop.ru/66612.html

2. @usnueckas xumus : yuebnoe nocoodue / I'. B. bBynuaopoga, 1O. I'. I'anameraunos, X. M. fpomesckas, B. I1.
bapabanoB. — Kazanb : Ka3anckuil HallMOHAJIBHBIN HCCIeI0BATENbCKII TEXHOIOTHYECKHI YHUBEPCUTET,
2012. — 396 c. — ISBN 978-5-7882-1367-5. — TeKCT : 31eKTPOHHBIH // DNEKTPOHHO-OMOINOTEYHAS CHCTEMaA
IPR BOOKS : [caiit]. http://www.iprbookshop.ru/64034.html

JdomosHuTeIbHAA:

1. ®usnueckas xumus : 1aboparopublid npaktukym / A. b. Kunumuuk, E. FO. Konapakosa, U. B. I'nmaapiesa,
E. FO. OctpoxkoBa. — Tam60B : TaMOOBCKHIA roCy1apCcTBEHHBIN TexHUUeckuii yauBepcuret, ObC ACB, 2012.
— 88 c. — ISBN 2227-8397. — TekcT : 3eKTpOoHHBIH // DneKkTpoHHO-O0nbanoTeunas cucrema IPR BOOKS :
[caiiT]. http://www.iprbookshop.ru/64611.html

2. ®usnueckas xumus. Teopus U MpakTHKa BHIIOIHEHUS pacyeTHBIX paboT. Yacts 2. Xumuueckoe U pa3oBoe
paBHoBecue / E. M. CrenanoBckux, T. B. Bunorpanosa, JI. A. bpycuuusina [u ap.] ; nox peaakuueii B. @.
MapxkoB. — ExatepunOypr : Ypanbckuii ¢penepanbubiii yausepcurer, 9bC ACB, 2016. — 160 c. — ISBN 978-
5-7996-1691-5. — TekcT : anekTpoHHBIH // DnexkTpoHHO-0nOMoTeyHas cuctema IPR BOOKS : [caiiT].
http://www.iprbookshop.ru/66612.html

3. lleun A. b.,Bunorpagosa M. A. TepMoarHamMuKa MOJyYEHHs U PA3TUYHBIX BUIOB 00pabOTKH MaTepuaioB
(TeopeTnyeckue OCHOBBI):yueOHOe ocooue st By30B/A. b. lllenn, M. A. Bunorpanosa.-Ilepms,2007, ISBN 5-
7944-0907-X.-239.-bubauorp.: c. 236

4. ®uznyeckas xuMus. Teopus U MpaKkTUKa BBIIIOJHEHHS pacdeTHBIX padoT. YacTh 1. DKCTEeHCHBHBIE CBOWCTBA
romoreHHbix cucteM / E. Y. Crenanosckux, T. B. Bunorpanosa, JI. A. bpycuuneiaa [u ap.] ; moa pegakuuei
B. ®. MapkoB. — ExarepunOypr : Ypanbckuii ¢penepanbabiii yausepcurer, 9bC ACB, 2016. — 136 c. —
ISBN 978-5-7996-1689-2. — TekcT : aneKTpoHHbIH // DnekTpoHHO-0nbmuoreuHas cucrema [IPR BOOKS :
[caliT]. http://www.iprbookshop.ru/66611.html



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

OO6pa3zoBaTeNBHBIN MPOIIECC MO TUCIUTITHHE Pu3nuyecKkas XuMHusl. XUMHYeCKasi TEPMOAHHAMHUKA
MpeArnoaracT UCTIOIb30BaHMUE CICTYIOIIETO TPOrpaMMHOTO obecrieueHrs U MH(POPMAITMOHHBIX CITPABOYHBIX
CHCTEM:

MPE3CHTAIMOHHBIE MaTEPHAIIBI (CIIANIBI 10 TEMaM JICKIIMOHHBIX U TPAKTUYECKUX 3aHSITHI ),
JOCTYT B pekuMe on-line B DnexTponHyto Oubnuoreunyro cuctemy (ObC);

JOCTYT B AJICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEILHON Cpely YHUBEPCUTETA,
TECTUPOBAHUE

IIpu ocBOCHMM MaTepUalla U BIIOJHEHU 3aJaHUM 110 JUCLHUIUIMHE PEKOMEHAYETCS UCIIOIb30BaHUE
MaTepHaoB, pa3MeleHHbIX B JInunbix kabunetax odyqaromuxcs ETUC IITHUY (student.psu.ru).

[Tpu ocBoeHMM MaTepHalia U BHITOJHEHHS 3aJaHHH 10 JUCIUIUINHE PEKOMEHIYETCSI HCTIOIh30BaHNE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuHeTax ooyuatomuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIMOHHOMN paOOThI U MIPOBE/ICHUU 3aHATUI B peXKUME OHJIAWH MOTYT
MCTIOJIB30BAThCS:

cuctema BHuIcoKoH(epeHTICBs3H Ha ocHOBE Tuiatdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaiep>KkuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TEKCTOBBIX MaTEPUAIIOB U MPE3CHTALINH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECThI, IPOBEPSEMbIC 3a1aHMUs,
3aJaHusl Uil COBMECTHOM palboThI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEeXHUYECKOM 0a3bl, HEOOX0AMMOI JJIf1 OCYIIeCTBICHUSA
00pa30BaTeJIbHOIO MPOLECcCa M0 JUCUUILIHHE

1.JIekmmonnble 3aHATHSA: AyAUTOPHS, OCHAIIIEHHAS MMPE3CHTAIIMOHHON TEXHUKOH (MIPOEKTOP, IKPaH,
KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOLIUM IIPOTPaMMHBIM 00€CIIEUeHUEM, MEJIOBOM (M) I MapKepHOH
JOCKO.

2. 3aHATHI CEMUHAPCKOTro TUIA (CEMUHAPbI, MPAKTUYECKUE 3aHATHS): AyAUTOPHSI, OCHAILIEHHAS
MIPE3CHTAIIMOHHON TEXHUKOH (IIPOEKTOp, IKPaH, KOMIIbIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM IPOTrPAMMHBIM
o0ecriedyeHreM, MEJIOBOH (M) MM MapKepHOU JOCKOM.

3. JJaboparopHble 3ansTUA: «JlabopaTopust puznyeckoit XUMUM», OCHALLICHHAS CIIELIUATN3UPOBAHHBIM
obopynosanuem. CoctaB obopynoBanus onpeneneH B [lacnopre naboparopuu.

4. J1ng rpynnoBbIX (MHANBUAYAIbHBIX) KOHCYJIBTAIHM - ay TUTOPHS, OCHAIIIEHHAs TPE3EHTAIIMOHHONW TEXHUKON
(TIpoekTop, KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IMPOTPAMMHBIM 00€CTICUCHHEM, MEJIOBOH (1) WU
MAapKEPHOM JOCKOM.

5. Jlnst mpoBeieHrs TeKYIEro KOHTPOJIS - ayAUTOPHS, OCHAIIIEHHAS MEJIOBOH (M) WM MapKEPHOU TOCKOM.

6. CamocrosarenbHas padota: «JlabopaTopus puzndeckoit XUMUN», OCHAIIICHHAS CIICIIUATN3UPOBAHHBIM
obopynoBanueM. CoctaB 060pymoBanus omnpezaeieH B [lacopre madoparopum.

Aynuropus Ui CaMOCTOSITENIbHON padO0Thl, OCHALLIEHHAs! KOMIIBIOTEPHOI TEXHUKOMN ¢ BO3MOKHOCTBIO
MOJKITIOUEHUs K ceTH «HTepHeT», oOecredeHHas T0CTyIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3zoBaTeNbHYIO Cpey YHUBEPCUTETA.

[Tomemenus Hayunoit 6ubnuorexu I[II'HNY



[Tomemenus Hayanoi 6uomuorexku [ITHUY mist oGecnieuenust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOU U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 3aJ1 TYMaHUTAPHOMW JIUTEPATypPhl, KOpIIL. 2, aya. 418. O6opyaoBaH 7 nepcoOHAIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. YuTanbHbIN 3a11 €CTECTBEHHOU IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 nepcoHaIbHBIM KOMIIBIOTEPOM C
JIOCTYTIOM K JIOKQJIbHOM U T7100aIbHON KOMIIBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

6. UuranbHblii 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

Bce koMmbloTephl, yCTAaHOBIICHHBIE B TIOMEIICHUAX HAYYHONH OMOIMOTEKH, OCHAIICHBI CIIETYIOIIUM
MIPOrPaMMHBIM 0OecTIeYeHHEM:

Omneparmonnas cuctema ALT Linux;

Oducnpii maket Libreoffice.

CnpasouHo-npaBoBas cucteMa «Koncynbrantllmtocy



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
duznveckasi Xumusi. XUMHYECKAs TEPMOAUHAMMUKA

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.1

Baageer 0a30BbIMH 3HAHMSAMM O COBPEMEHHOH HAYYHOH KaAPTHHE MHPA HA OCHOBE IOJIOKECHM,
3aKOHOB M METOJA0B MAaTEMATHYECKUX U €CTECTBEHHBIX HAYK

Komnerenuus IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 3HaeT 3aKOHBI, TEOPUH, HeynosierBopure

Nmeet npeacrapiienue o
Hay4YHOU KapTHHE MHUpa
Ha OCHOBE II0JI0KCHUM,
3aKOHOB U
3aKOHOMEPHOCTEMN
€CTECTBEHHBIX HAYK

KOHIICTIIINH, OCHOBHBIC TIOHSTHS
XUMUYECKON TEPMOIMHAMHUKH,
MMEET MPE/ICTABJICHHE O HAyYHOU
KapTHHE MUpa Ha UX OCHOBE.
YMeeT aHanmu3upoBaTh SABJICHUS U
IIPOLIECCH] B OKPYXKAKOWIEN Cpene
C YYETOM OCHOBHBIX MOJIOKEHUN
XUMUYECKON TEPMOJIMHAMUKHU.
Brnageer ciocobamu nmpuMeHeHUs
TEPMOJIMHAMUYECKUX PACUETOB
JUTSL OMTUCAHMSI U aHAIH3a (PU3UKO-
XUMUYECKHUX MTPOLIECCOB.

He 3Haet 3ak0HOB, T€OpUii, KOHIEIIIHIHA,
OCHOBHBIX TOHSATUM XUMUYECKOU
TEPMOJAVHAMUKH, HE UMEET NIPEICTABICHHUS O
Hay4yHOHM KapTHHE MUpa Ha ux ocHose. He
yMeeT aHAJIN3UPOBATh SIBJICHUS U TIPOIIECCHI B
OKpY>KaIOIlEeH Cpesie C y4ETOM OCHOBHBIX
ITOJIOXKEHUN XUMUYECKON TepMoauHamMuku. He
BJIa/IEET CLIOCOOAMU ITPUMEHEHHUS
TEPMOJAMHAMUYECKUX PACUETOB JJI OMUCAHUSA U
aHam3a (PU3UKO-XUMUIECKUX MPOIECCOB.
YnoBaerBopuTeabH

Nwmeer cnabbie, HEyCTOWYMBBIC 3HAHUS 3aKOHOB,
TEOpUid, KOHIEILIHI, OCHOBHBIX MOHITUI
XUMUYECKON TEPMOJUHAMUKHI, UMEET
(dbparMeHTapHOE MPEACTABICHUE O HAYYHOM
KapTUHE MHUpa HA UX OCHOBE. Y MeeT
aHAJIM3UPOBATh HEKOTOPHIE SIBJICHUS U
MIPOLIECCHI B OKPYKAIOIIEH Cpesie ¢ yUeTOM
OCHOBHBIX MOJIO)KEHUI XUMHUECKOU
tepmoanHamuku. Crabo Biajeer crocodbaMu
MIPUMEHEHHUS TEPMOJANHAMUYECKUX PacuETOB
JUTS OMMCAHUS U aHAJIM3a (PU3UKO-XUMHUYECKHUX
MPOIIECCOB.

Xopomuo
3HaeT psAll 3aKOHOB, TEOPUI, KOHIIETIIIUM,
OCHOBHBIX OHATHI XUMHUYECKOU
TEPMOJAMHAMHUKH, UMEET MIPEACTABICHHUE O
HAay4YHOU KapTUHE MHUpA HA UX OCHOBE. YMeEeT
AQHAIM3UPOBATh TUITUYHBIC SBJICHUS U MPOIECCHI
B OKPY’KaIOUIEN CPENE C yUETOM OCHOBHBIX
IIOJIOXKEHUN XUMUYECKON TEPMOJUHAMUKH.
Brnageer HeKOTOpBIMU CTTIOCOOAMHM TPUMEHEHHUS
TEPMOJAMHAMUYECKUX PACUETOB AJII ONMCAHUS U
aHanm3a (PU3NKO-XUMUYECKUX MPOIIECCOB.

OTiu4HO




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1an4yHO
B nonHo Mepe 3HaeT 3aKOHBI, TEOPUH,
KOHIICTIIINH, OCHOBHBIC ITOHATUS XUMUYCCKOM
TEPMOJAMHAMUKH, UMEET YCTOUUNBOE
MpEICTaBICHUE O HAYYHOW KapTHHE MUpPa Ha UX
OCHOBE. YMEET aHaJIM3UPOBaTh Pa3HOOOpa3HBIC
SIBJICHUSI M TIPOLIECCHI B OKPY KAIOIIEH cpefie ¢
YYETOM OCHOBHBIX MOJIOKEHUN XUMUYECKOMN
TepMoarHaMuKH. Brageet cnocobamu
MIPUMEHEHUS TEPMOJIMHAMUYECKUX PacueTOB
JUTSI OTIMCAHMSI M aHANIN3a (PU3UKO-XUMUYECKHUX
MPOLECCOB.

OIIK.5

Cnoco0eH o0padaThIBaTh, aHATU3MPOBATh, HHTEPNPETUPOBATH U 00001IATH Pe3yJIbTATHI
IKCHEPUMEHTAJLHBIX U PACUETHO-TEOPETHYECKUX PAdOT B NMPO(hecCHOHAIBbHOM AeSITeJIbHOCTH €
HCIO0JIb30BAHNEM TeOPeTHYeCKUX 3HAHUI U MPAKTHYECKNUX HABBIKOB pellleHUsI MATeMaTHYeCKHX

U (PM3HYECKHUX 3a/1a4

Komnerenuus IInanupyemsble pe3yJibTaThl Kpurtepuu oneHnBanus pe3yjbTaToB
(MHaUKaTOP) o0y4eHHs o0y4eHus
OIIK.5.1 3HaeT TEOPETUUECKHUE OCHOBBI HeynoBierBopures

OOpabatbIBaeT u
aHAIU3UPYET PE3yIbTaThl
AKCIIEPUMEHTAIIbHBIX
HCCIIeIOBAHNM,
HaOIOZICHUH, H3MEPEHUI
B NMpo¢eCCHOHATBHOM
JIeITEIIbHOCTH

9KCIIEPUMEHTAILHBIX METOJIOB,
UCTIONIB3YEMBIX B XUMUYECKOM
TEPMOJMHAMHUKE. Y MEeT
POBOJIUTH OCHOBHBIE PACYETHI TIO
MOy YSHHBIM
IKCIEPUMEHTAIBHBIM TaHHBIM,
00pabaThIBaTh M aHAJIM3UPOBATH
pe3yIbTaThl HCCIIEOBAHUH,
MPABWIILHO HHTEPIIPETUPYET
rpaduueckre 3aBUCUMOCTH U
JIeJIaeT TI0 HUM KOPPEKTHBIC
BBIBO/IbI, HE TIPOTHUBOPEYAIIUE
OCHOBHBIM 3aKOHAM XUMHYECKON
TepMOIUHAMUKU. Braneet
MPAKTUKOW KOJTMYECTBEHHBIX
pacueToB B PU3UKO-XUMUYECKUX
METO/IaX MCCIICIOBAHUSI.

He criocoben npaBuIiIbHO 3amucaTh pe3yIbTaThl
Y4eOHBIX IKCTIEPUMEHTOB B XUMUYIECCKOM
TEpPMOJIMHAMHUKE, HE CITIOCOOEH 00paboTaTh ux
AHATUTUICCKUMH WU TPaPUIeCKIUMHU
METOJIaMH, TTOCJIe KOPPEKTUPOBKH JICTIACT HE
MIPaBUJIbHBIE BBIBOIBI.
YaoBaerBopuTeabH

Crnioco0eH 3anmcaTh pe3ybTaThl Y4eOHbBIX
AKCIIEPUMEHTOB, JIeTIaeT OMIMOKH B UX
00paboTKe aHATTUTUYECKIUMH UITH
rpadUYeCcKUMU METOJaMHU, TTOCIIe
KOPPEKTHPOBKH JIEJIaeT HEMPABUIIbHBIC
BBIBOJIBI.

Xopomuo
CrniocoOeH 3anucaTh pe3ybTaThl y4eOHbIX
AKCIICPUMEHTOB, JICJIACT HE3HAYUTEIILHBIC
oIMOKHU B MX 00paboTKe aHATUTUIECKUMHU UITU
rpadUueCKUMHU METOIaMH, TIOCIIC
KOPPEKTHPOBKH JICJIACT MPABIILHBIC BBIBOJIBI.

OTtim4yHoO
I'paMOTHO UKCUPYET Pe3yIbTaThl y4eOHBIX
AKCIIEPUMEHTOB, MTPABHILHO 00padaThiBaeT UX
rpadUUeCcKUMH U aHATUTHYECKIMH METOIAMH,
JieTIaeT MPaBUIIbHBIC BHIBOJIBI HA OCHOBE




KoMnerennus

IInanupyemble pe3yJbTaThl

Kpurepun oneHuBanus pe3yibTaToB

(MHAUKATOP) o0yueHust o0y4eHust
OtiamnuyHo
rpaMKOB U PacUYETOB.
IIK.3

BJIaIleeT OCHOBHBIMH XUMH4YC€CKHUMH, (l)I/ISI/I‘lECKI/IMI/I U TEXHHYECCKUMHU aClIeKTaMH XUMHYECKOI'0
MNPOMBIINIJICHHOI'0 IIPOU3BOACTBA C YI€TOM METOAOB 0€e30MmacHoOro oﬁpamemm ¢ XUMHYECCKUMH

MaTepHaJaMu
Komnerennus IInanupyembie pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(uHaHMKaTOP) o0y4eHUs o0y4eHus
K.3.1 3HaeT HOPMBI U MpaBUiIa HeynosiaerBopure

Biageer meronamu
6e30macHOro oopareHus
C XUMUYECKUMHU
MaTepualliaMH C Y9eTOM
uX (PU3NYECKUX U
XUMHUYECKHX CBOMCTB

TEXHUKU 0€30IaCHOCTHU MPU
o0paleHuy ¢ XUMUIECKUMHU
pEeaKTUBaMHU, MOCY 10,
INEKTPUYECKUMU TIPUOOpaMHU.
YMeeT npoBOUTH SKCIICPUMEHTHI
10 U3BECTHBIM METOTUKAM C
COOJTIO/ICHUEM TIPAaBUIT TEXHUKU
Oe3omacHocTu. Biageer
HaBBIKaMH 0€30MacHO paOboTHI B
XUMHUYECKOH JT1abopaTopuu.

HmeeT cMyTHOE IIpe/ICTaBICHHE O TIPaBHIIaX
TEXHUKH 0€30MMacCHOCTH, HE CIIOCOOEH padoTaTh
B XMMHYECKOM TPAKTHKYME C COOJTFOICHUEM
MIPABWJI TEXHUKH 0€30MaCHOCTH, JIOMYCKaeT
peryisipHbIe TpyOble HAPYIICHUS TEXHUKH
0€30IMacHOCTH.
YnoBaerBopuTeabH

Cnabo Bi1ajieeT HOpMaMH TEXHUKHU
0e30MmacHOCTH B 1a00OPAaTOPHBIX YCIOBUSIX,
MOJKET JOIMyCKaTh HE TPpyOble HAPYIICHUS
NPaBUJI TEXHUKU 0E€30MaCHOCTH

Xopouo
3HaeT mpaBWia TEXHUKH 0€30MaCHOCTH TPU
paboTe ¢ XUMUYECKHUMH MaTepHaJaMu |
npubopaMu, yMeeT UX peain30BLIBaTh B
1ab0PaTOPHBIX YCIOBUSAX, MOXKET JOIMYCKATh
peakue He TpyOble HapyIIeHUS! TEXHUKH
0€30MacHOCTH.

OT1iu4HO
B nonHoi1 Mepe BiaieeT HOpMaM# TEXHUKU
0€30MacHOCTH U YMEET UX Pealln30BhIBAThH B
nabopatopHbIx ycrnoBusix. He gnomyckaet
HapyIICHU MTPaBUJI TEXHUKH 0€30IaCHOCTH.
CaMocCTOSATEIbHO IPOBOAUT IKCIIEPUMEHTHI C
COOJIIOICHUEM BCEX HOPM TEXHHUKH
0€301MacHOCTH.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema nocTaBku ;. ba3zoBas

Bupa MeponpusiTsi NPOMeKYTOYHOM aTTeCTAINH ¢ DK3aMEH
Cnoco06 npoBeeHNss MEPONIPUATHS MPOMEKYTOYHOM aTTecTanuu : OlLieHKa N0 JUCLUIUIMHE B paMKax
IPOMEKYTOUHOM aTTEeCTAIlK ONPEENIeTCS Ha OCHOBE 06aioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIBHBIX
MEPONPUITUSIX, POBOJIUMBIX B T€UEHUE YUYEOHOTO NIEpUOIa.
MaxkcuMajibHOEe KOoJIH4YecTBO 0aioB : 100

KonBepranusi 60a/U10B B 0TMETKH

«oTanyHo» - ot 81 1o 100
«xopowo» - ot 61 1o 80

«y0BJIETBOPUTEJIbHO» - OT 44 10 60
«HEeYIO0BJIETBOPUTEIbHO)» / «He3a4TeHo» MeHee 44 Oaiia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIb

[Ipeamer u meTox
TEPMOAVHAMUKH, OCHOBHBIC
MOHATHUSA. DHEPTHs, TEIJIO0Ta,
paborta. IlepBblii 3aK0H
TEPMOJAVHAMUKH.
BuyTpeHHss dHEprUs.
Bxoanoe TectupoBanue

3HaTh OCHOBHBIE METO/IBI pacueTa
KOHIIEHTpalui (MaccoBas A0,
MOJISIPHOCTh, HOPMAJIBHOCTB). Y METh

penaT OCHOBHBIE TUIIBI 337a4 HA ra30BbIE
3aKOHBI U Ha KOHCTAHTY PaBHOBECUS
XUMHYECKHUX peakuuii. Bnagets

OCHOBHBIMHU HaBBIKAMH MaTEeMaTHYCCKUX
ornepanuii (HHTerpupoBaHue,

Qg depeHIMpOBaHNE CTENEHHBIX
(bYyHKIUH, KBaIpaTHbIC ypaBHCHHUS,
($hOpMyJITBI COKpPAIICHHOTO YMHOXEHUS U
T.J.)

OIIK.1.1

Nmeet npeacTaBieHre 0 HAy4YHOU
KapTHUHE MHUpa Ha OCHOBE
ITOJIOKESHUH, 3aKOHOB B
3aKOHOMEPHOCTEH eCTECTBEHHBIX
HayK

@da30BbIE IEPEXOBI.
YpaBHeHue
Knaneiipona-Knaysuyca.
@da30BbIE NIEPEXO/IBI IEPBOTO
1 BTOPOTO poja.
3aBUCHUMOCTD JaBJICHUS
HACBIIIEHHOTO 1apa OT
TeMIIepaTypbl. 3aKOH
CMEUIEHUSI PaBHOBECHS.
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTie

3HaHHEe OCHOBHBIX MOHATHH XUMHUYECKOMN
TepMoaArHaMUKH, 1,2 u 3 3aKOHOB
TEPMOJIMHAMUKH, TEPMOAMHAMUYECKUX
MOTEHIINAJIOB, ypaBHEHUH (Da3oBBIX
nepexo10B. Biagenue cmocodamu
MIPUMEHEHUS TEPMOAMHAMUYECKUX
pacyeToB ISl ONMCAHUS U aHAJIN3a
(U3UKO-XMMHUYECKUX ITPOLIECCOB. Y MEHUE
MIPUMEHSTD MMOTyYEHHBIC 3HAHUS B 00JIaCTH
XUMUYECKON TEPMOTUHAMUKH IS
pacyeToB U aHaM3a (a30BBIX MEPEXO/I0B U
PaBHOBECHI B CUCTEMaX.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Nmeet npeacTaBieHre 0 HAy4YHOH
KapTHUHE MHUpa Ha OCHOBE
ITOJIOKESHUH, 3aKOHOB B
3aKOHOMEPHOCTEH €CTECTBEHHBIX
HayK

Kpuockonusi.
D0yITUOCKOIIHSI.
OcmoTHyeckoe qaBjieHHUE.
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

YMeHue pemarh MpoCcThie U KOMIUICKCHBIE
3aJja4y 10 JUCHHIUInHE "Pu3ndeckas
XUMHSI. XUMHUYECKasi TEpMOAMHAMHUKa",
YMEHHE KPaTKO U TPaMOTHO
(GhopMyITUPOBaTh OTBETHI HA TEOPETUUCCKUE
BOTIPOCHI. 3HaHUE 0a30BBIX 3aKOHOB
XUMHUYECKON TEPMOIMHAMHUKH, OCHOB
TEPMOXUMHH, TEOPUHU PACTBOPOB, (ha30BBIX
1 XUMUYECKUX paBHOBecHid. HaBbIkn
penieHus: pacu€THBIX 3a]a4, a TaKkKe
YCTHOMW U MMUCbMEHHOU PEUH.

OIIK.5.1

OOpabaTbIBaeT U aHATTU3UPYET
pe3yabTaThl SKCIIEPUMEHTAIBHBIX
HCCIIeIOBaHUI, HAOIIOICHHMIA,
u3MepeHuil B pohecCHoHaIbHON
JIEATEIILHOCTH

Bnusinue remneparypsl Ha
XUMHUYECKOE paBHOBECHE.
VYpaBHeHHe n300apsl U
M30XOpBI MIpolecca.
3aBUCUMOCTBH U300apHOTO
MOTEHIIMaja peakluy 1
KOHCTaHTBI PaBHOBECHUS OT
temnepatypsl. TemnoBoit
3akoH HepHcra.
[TpubnmxeHHbIe METOBI
pacyeTa XUMHUYECKHUX
paBHOBECHIA.
3amuimaeMoe KOHTPOJIbHOE
MeponpusiTHe

3HaHHUE YKCIIEPUMEHTAIBLHBIX METOTUK
BBITIOJTHEHHSI JTAOOPATOPHBIX PadoT,
UCTIONIb3YEMBIX B MPAKTUKYME TI0
XMMHYECKOW TEPMOJIUHAMUKE. Y MEHHUE
MPOBOANTH OCHOBHBIE PACUYETHI 10
MOJTy4YE€HHBIM YKCIIEPUMEHTATbHBIM
JaHHBIM, 00pabaThIBaTh U aHAJTU3UPOBATH
pe3yNbTaThl UCCIIEOBAHUN, TPABUIILHO
UHTEPIIPETHPOBATH TpaPUUECKue U
AQHAIUTUYECKUE 3aBUCUMOCTHU U AeNaTh MO
HUM KOPPEKTHBIC BBHIBOJIBI,

K.3.1

Bnageer meTonamu 6€301acHOTO
oOpareHus ¢ XHMHUIECKUMU
MaTrepuagamMH ¢ Y4eTOM HX
(GUBUYECKUX U XUMHUYECKHUX
CBOMCTB

OIIK.5.1

OOpabaTheIBaeT U aHATU3UPYET
PE3YIbTATHI SKCIICPUMCHTAJIBHBIX
HCCIICAOBAHUI, HAOIIOICHUH,
HU3MEpEHU B MPOoQeCcCHOHATBHON
JIeSITEIIbHOCTH

W TOrossiii KOHTPOJIb
HTorosoe KOHTpPOJIbHOE
MeponpusTHe

3HaHue OCHOBHBIX 3aKOHOB, TEOPHil,
KOHIIETIINH, OCHOBHBEIX IMOHSITHH
XMUMUYECKOHN TepMOAMHaMuKy, Branenue
crocobamMu MpUMEHEHUS
TEPMOJIMHAMMYECKUX PACUETOB JUIS
OTIMCAHMS U aHATN3a PU3UKO-XUMUIECKUX
IPOIIECCOB. YMEHUE IPUMEHSATh
MOJTyYeHHbIE 3HAHHSI B 00JacTH
XUMHUYECKON TEPMOJUHAMUKH IS
pacueToB 1 aHan3a (Ha30BBIX U
XMUMUYECKUX PaBHOBECHH.

Crnenupukanusi MeponpusiTuid TEKyero KOHTPoJIf

IIpeameT 1 MeTOX TEPMOANHAMMKH, OCHOBHbIE IOHATHS. JHEPIHs, TeIa10Ta, padora. [lepBbrii
3aKOH TepMOAUHAMUKHU. BHYyTpeHHsIsl JHepru.

IIpoaomKUTENLHOCTD IPOBEAEHUS MEPONIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca

VYcnoBus npoBeAEHUS MEPONIPUATHUSA: B YAChI ayANTOPHOM PadoThI




MaxkcruMaibHbIi 0aJl1, BBICTABIIIEMBII 32 MEPONPUATHE IPOMEXKYTOUHOM aTTecTanuu: 0
[IpoxoaHoii 6am: 0

IToxa3aTeIu onleHUBAHUS Baaasl

Pacuer unrerpana ¢pynakuun y=f(T) npu 3anmannom 3nauenun T

Pacuer npousBoanoit Gpynkiuu y=f(T) mpu 3amanaoM 3HaUeHHH T

Pemenne KBaJApaTHOI'O YPAaBHCHUA

Pemenne 3aJla4y Ha IepeCcUeT KOHI_IeHTpaLII/Iﬁ

Pemenne 3aJla4y Ha paCdYCT KOHCTAHTBI AUCCOIHAlINH

NN N DN

Pemenne 3aJa4M Ha Ira30BBIC 3aKOHBI

da3zoBble nepexoanl. YpasHenne Kinaneiipona-Kiaysuyca. @a3oBble nepexoabl NepBoro u
BTOPOTro poia. 3aBUCHMOCTD /IABJICHNSI HACBIIIEHHOT 0 Mapa OT TeMIepaTypbl. 3aKOH CMellleHUs
paBHOBecCHS.

IIpo0mKUTENBHOCT IPOBENCHMS MEPOIIPUATHS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 30
ITpoxonnoii 6amn: 13

IToxa3aTe I onleHUBAHUS Baaasl
3Haet coaepkanue 1 u 2 3aKOHOB TEPMOJMHAMUKHI U YMEET IPOBOJAUTH aHAJIA3 8
TEPMOJAMHAMUYECKUX CUCTEM C X HUCIIOIb30BAHUEM.
3HaeT OCHOBHBIE MOHATUS TEPMOXHUMHH, YMEET UCIIOIB30BaTh 3aKOH ['ecca s 8
TEPMOXUMHYECKUX PACUETOB.
3HaET, YTO TAKOE SHTPONUSA CUCTEMBI. Y MEET MOJIb30BATHCS TEPMOJUHAMUYECKIUMU 5
MOTCHIIMAIAMH JIJIS aHAIIM3a CHCTEM.
VYmeer npumensts ypaBHenue Kiaysnyca-Knaneiipona st ananusza ¢pa3oBbIX IEPEX0JI0B B 5
CHCTEeMax.
3unaet npunuui Jle-1llarense 1 ymeeT UM nmosb30BaThCS I aHAIM3a CUCTEM. 4

Kpunockonusi. I0ynnockonus. OcMoTH4YeCKoe AaBJIeHHe.

IIpo0mKUTENBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 20
[Tpoxoxnoii 6amt: 9

Iloka3aTesin oneHUBaHUsA Basbl
Ymenue pemats 3aaaun o teme "Tepmoxumus” 5
YMeHue pemaTth pacyeTHbIE 3a/1a4d 1o Teme "1 u 2 3aK0HbI TepMOIMHAMUKH" 5
YMenue pemate 3aaa4u o Teme "IHTponus. TepMoanHaMuyecKue moTeHIab" 4
YMenue pemath 3aaa4u no teme "PactBopsr” 4
YMeHue CTpOUTh M aHATU3UPOBATh (ha30BbIC JUATPAMMBI 2

Biausinne TeMnepatypbl HAa XMMHYeCKOe paBHOBecHe. Y PaBHeHHe H300apbl M H30X0PHI pouecca.
3aBHCHMOCTb H300aPHOI0 NOTEHNMAJIA PEAKIUH U KOHCTAHTHI PABHOBECHS OT TeMIIepaTyphbl.



TemuoBoii 3axkon Hepucra. [Ipudjan:keHHbIe MeTObI pacuieTa XMMHYECKUX PABHOBECHIA.

IIpoaomKUTENLHOCTD IPOBEECHUS MEPOIIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 32 MEPONPUATHE IPOMEKYTOUHOM aTTecTanuu: 20
ITpoxonnoii 6amt: 9

IToka3zaTenu oneHUBAHHUSA banabl
[IpaBuiibHOE BBINIOJIHEHUE 7 1a0OPATOPHBIX PabOT MO AUCLUILIIMHE B COOTBETCTBUH C METOIUKOM. 14
Kaxxnas pabora oniennBaercs B 2 6anna.
[TpaBmiIbHOE ¥ aKKypaTHOE OPOPMIICHHE OTUYETA 10 TPOACTaHHOMY SKCIIEPUMEHTY C 35

HE0OXO0IUMBIMHU I'papKaMH M BBIBOJAMH 10 IMOJYYSHHBIM pe3ysbraTtaM. Kakaplid oTueT
onennBaetcs B 0,5 Gamia.

YMeHne KpaTko ¥ rpaMOTHO (pOpMyIHpOBaTH OTBETHI HA TEOPETUUYECKUE BOTIPOCHI IO 2.5
BBITIOJIHEHHBIM JTAOOPATOPHBIM paboTaM.

HTorosplii KOHTPOJIb

[TponoIKUTENIBHOCTE TPOBECHUSI MEPOIPUATHS MPOMEKYTOUYHOM aTTECTALMU: 2 Yyaca
VYcnoBus TpoBEAEHUS MEPONIPUSITHUS: B YAChl CAMOCTOSATEJILHOM padoThI
MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATHE TPOMEKYTOUHON aTTectauuu: 30
[Ipoxonnoii 6amn: 13

IToxka3aTeu oneHUBaHUS Baaasl

3HaeT OCHOBHBIE (POPMYJIBI M YpaBHEHHSI HA | U 2 3aKOHBI TEPMOJIUHAMUKH, CITIOCOOCH UX 8
BBIBECTH, OOBSCHUTH U UCIIOIH30BATh MPU TEPMOJMHAMHUECKUAX pacyeTax

3HaeT OCHOBHBIE TTOJ0KEHNUS XUMHYECKON TCPpMOAMHAMHNKHN, OCHOBHBIC 3aKOHBI.

3HaeT OCHOBHBIE MOHATHS U ofpeneneHus (pa3oBbIX paBHOBecHUi, npaBuio ['n66ca. Ymeet
aHAIM3UPOBaTh ()a30BbIC TUATPAMMBI OJIHO-, IBYX- U TPEXKOMIIOHEHTHBIX CHUCTEM.

3HaeT OCHOBHBIE MOJI0KEHUSI TEOPUH PACTBOPOB, OCHOBHBIE 3aKOHBI PAaCTBOPOB (3aKkoH Payus, 5
3akoHbl KOHOBaIOBA), CIIOCOOCH MPUMEHATH UX MPH aHAIH3e (PU3MKO-XUMHUYECKUX TPOILIECCOB.
3HAaeT OCHOBHBIE ITOHATHS, ONPENEICHNS U 3aKOHBI XMMUYECKUX PAaBHOBECUH , 3aKOH 4

JIEUCTBYIOIIUX MacC. Y MEET aHAJIM3UPOBATh XUMUUECKUE PABHOBECHS C UCIIOJIb30BAHUEM
u3zotepM, uzobap Baut-I'odda, n300apHO-U30TEPMUIECKIX MOTEHIIMATIOB U JIp.




