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1. HEJIX OCBOEHUSA JUCIUAIIVIMHBI (MO Y JIsA, TIPAKTUKHW, HUP)

1.1 | Llenpro U3ydeHUs AUCIUILINHEI ABISETCS (JOPMHPOBAHNE €CTECTBCHHOHAYIHOTO MHPOBO33PEHNUS U HCCIIEI0BATETbCKON
KyNbTYpHI BBIITYCKHUKA. B T1aHe cTaHOBIEHUS HAYYHOTO MUPOBO33pPEHUS CTYACHTOB JucHUILIMHA "Du3ndeckas XuMus"
IpU3BaHa CIIOCOOCTBOBATH (POPMHUPOBAHHIO TIPEACTABICHUN 0 XMMHYECKHX IIPOLIECcax Ha OCHOBE MOJIEKYIISIPHOI
TIPUPOJIBI BEIIECTBA, CTATHCTHYECKUX 3aKOHOMEPHOCTEH (DM3UKO-XIMMUYECKHX SBICHHH. BBITYCKHUK TOJDKEH OBIAIeTh
OCHOBHBIMHU METOJAMH HAYYHOI'O II03HAHMS, BKJIIOUAsl METObl CTATUCTUYECKOM MEXaHUKU U TEPMOJUHAMUKH, KYJAbTYPO’
11a00paTOPHBIX UCCIENOBAaHUMN, MO3HAHUAMH B COBPEMEHHBIX OTPACIAX XUMHUYECKOTO 3HAHUSL.

2. MECTO JUCIAIIVIMHBI (MOAYJIsA, IPAKTUKHW, HUP) B CTPYKTYPE OIIOII BO

Huxkn (pazoen) OOIL: | b1.B.OJ

2.1 | TpeGoBaHus K npeJBapuTe/bLHOM OAr0TOBKE 00y4a0IIerocs:

2.1.1 | MartemaTuka

2.1.2 | dunocodus

2.1.3 | ®usuka

2.1.4 | Xumus

2.2 | JMCUMILUTHHBI ¥ NPAKTHKH, IJIsl KOTOPBIX OCBOCHHE JAHHOI TUCIUILIHHBI (MOYJIs1) HEOOXOMMO KaK
npeiIecTBYIOIIEe:

2.2.1 | MarepuanoBeneHue

2.2.2 | Merainypruueckue TeXHOIOIUU

2.2.3 | Meropl KOHTPOJIS U aHAJIN3a BELIECTB

2.2.4 | TepmoaguHamMHKa ¥ KHHETHKA METAJUTyPTHYECKUX MPOIIECCOB

3. HEJX JUCHUIIJIMHBI (MOAYJISA, IPAKTUKH, HUP), COOTHECEHHBIE C COOTBETCTBYIOLIIUMHU
KOMIETEHIHUAMMA, KOTOPBIE JOJI’KHBI BBITh JOCTUTHYThI OBYYAIOIIIUMCSA

OIIK-4.1 : T'OTOBHOCTb COYETATH TEOPHIO H MPAKTUKY AJISl PelliecHUs] MH:KEHePHbIX 3a1a4

3HaThb:

YMerh:

| MMPOU3BOANUTHL TCPMOJUHAMUYICCKUEC PACUCTHI; YUTATh (I)aSOBLIG JAuarpaMMbl COCTOSIHUA BCUICCTBA

Baaners:

IIK-1.3 : T0TOBHOCTH MCNOJIb30BATH QU3NKO-MATEMATHYECKHUIl annmapaT JJisl pelleHus 3a1a4, BOSHUKAIOLIUX B X0/1€
npo(hecCHOHAILHOM 1eITeJIbHOCTH

3narth:
OCHOBHBIE 3aKOHBI (PU3NUECKON XUMHUH, 3aKOHOMEPHOCTH MPOTEKaHUS (PUZUKO-XUMUYECKUX MPOIIECCOB U
CMEILIEHUS] XUMUYECKOTO PABHOBECHS

Ymersh:

Baanersn:

YK-6.1 : leMOHCTPHPOBATH 3HAHNE €CTECTBEHHOHAYYHBIX H IPYTUX GyHIAMEHTAIBHBIX HAYK B MPO()ecCHOHATBHOI
AesTeJIbHOCTH

3HaTh:
Ymern:
Baagers:
METOJ]aMH1 JTa0OPATOHBIX UCCIEIOBAHNI: TUTPOBAHUEM, KATIOPUMETPUIECKUM METOJIOM, IIOCTPOSHUEM KPHUBBBIX
OXJIaXKICHUS
4. CTPYKTYPA U COAEPKAHUE JMCHUIIJIMHBI (MOAYJISA, IPAKTUKHA, HUP)
Kon HaumeHnoBaHue pa3/iesioB U TeM /BU/I 3aHATHS/ Cemectp / | HacoB | Komneren- | Jlutepatypa | [Ipumeuanue
3aHATUS Kvpe 197074
Pasnen 1. Xumuueckasi TepMOJAMHAMHKA.
IlepBblii 3aK0H TepMOAMHAMUKHU. BTOpoii 3aKkon
TepMOAMHAMHKH.
1.1 Beenenue. [Ipeamer u conepikanue GU3NISCKOM 3 2 YK-6.1 JI1.1
xumun. OcHOBHBIE pa3nensl. Micropus pa3BuTus OIIK-4.1 2102233
¢usmueckoit xumuu. Metos! GU3NIECKOH XUMHH: IIK-1.3
TEepPMOJIMHAMUYECKUH, CTATUCTUYECKUHN U
KBaHTOBOMEXaHUYCCKHHA. 3HAaUCHUE (PU3NICCKOM
XUMHH 7151 MeTaluryprud. /Jlex/




1.2 IlepBslil 3ak0H TepMoaAuHAMUKH. OCHOBHEIE YK-6.1 J1.1
MOHSATHUS TEPMOIMHAMUKU. DYHKIIMH COCTOSHUS U OIIK-4.1 213253
¢yHKIME Tporiecca. BHyTpeHH:s SHeprus, IIK-1.3
SHTANBMNA, TEIJIOTa, Pab0Ta. AHAIUTHIECKOE
BBIPa)KCHUE IEPBOTO 3aKOHA TEPMOJHHAMUKH.

TeroemMKocTh. 3aBHCUMOCTB TEIFIOEMKOCTH OT
Temrepatypsl. TemaoBsie 3 GEeKTH XUMIIECKIX
peaknuii. 3akoH 'ecca. TermnoTsl 06pa3oBaHus,
CTOpaHWUsl, arperaTHRIX MPEBPALICHUH, PACTBOPCHHS,
HeHWTpanu3ayu. 3aBUCHMOCTB TEIUTOBOTO dddekTa
peaKnuy OT TEMIIEPaTypEl. Y paBHEHHE

Kupxroda. /Jlex/

1.3 Bropoii 3akon TepmoauHamuku. [Iporeccs VK-6.1 JI1.1
CaMOTIPOM3BOJIEHBIC, OOpaTHMBIE U HEOOpaTUMBIE. OIIK-4.1 JI1.3J13.1
HanpaeneHHOCTh caMONIPOU3BOJIBHBIX IIPOLIECCOB B IK-1.3 012233
npupone. TepMoaguHaMUYECKasi BEPOSITHOCTb.

PaBHOBecue kak HanboJiee BEPOSTHOE COCTOSTHUE
CHCTEMBI. AHATTUTHYECKOE BEIPAKEHHE H
(hopMynupoBKa BTOPOTO 3aKOHA TEPMOJHHAMHUKH.
DHTpomnHs KaKk Mepa BEepOsSTHOCTH. Brruncnenue
HM3MEHEHHUS SHTPOIHH B Pa3iIMIHBIX MPOIIECCaX.
TepmomuaamIraeckue GYHKIUH U CBSI3b MEXKITY
HumH. CBOOOAHAS DHEPTHS PU MOCTOSHHOM
o0beme (sHeprus ['enpMromnbia) ¥ NpH MOCTOSTHHOM
nasneHnn (3Heprus [ m60ca) kak Mepa
paboTOCIOCOOHOCTH CHCTEMBI B KPUTEPHIA
HATPaBICHHOCTH MPOIecca. 3aBUCHMOCTD JaBJICHHS
HACHIIICHHOTO Mapa OT TeMIEpaTypsl. Y paBHEHHE
Knaysnca-Knanetipona. /JIex/

1.4 IepBrrIii 3ak0H TepMoarHAMUKH. PacueT paboTht YVK-6.1 JI1.3J13.1
rasa B pa3iUYHBIX TEPMOJNHAMUYECKUX MIpOLeccax: OIlK-4.1 213233
HU300apHOM, H30XOPHOM, HU30TEPHICCKOM, IK-1.3
angnabataoM. [ToHATHE MONAPHON M yHEIBHOM
ternoemkocteit. /TIp/

1.5 3akon 'ecca. Pacuer TemnoBbIx 3 PeKkToB peakuu. VK-6.1 JI1.3J13.1
OHTABIUAHBIA (aKTOp. 3aBUCUMOCTD SHTAIBITHH OIIK-4.1 213253
ot Temrepatypsl. 3akoH Kupxrodda. /IIp/ IIK-1.3

1.6 Bropoii 3ak0H TepMOAMHAMUKHU. DHTPOIUUHBIN VK-6.1 J1.1
(axTop. MI3MeHeHne SHTPOIHH B CIIOKHBIX (PU3MKO- OIIK-4.1 JI1.3J13.1
XUMHYECKUX IMpolieccax. 3aBUCUMOCTh SHTPOITUHU OT TIK-1.3 2132533
TeMrepatypsl 1 oosema. /T1p/

1.7 Oneprus [u66ca. Dueprus ['enpMrobia. YK-6.1 J1.3
HampaBieHHOCTh XUMHUYECKHUX TIPOLIECCOB. OIIK-4.1 2233
3aBUCHMOCTh OT HE3aBUCUMBIX ITAPAMETPOB. TIK-1.3
KonTponsHas padota Ne 1. /TIp/

1.8 Onpeznenenye TEMIOThHL PACTBOPEHUS COJIU B VK-6.1 JI3.2J13.3 pabora B
Boze /J1ab/ OIIK-4.1 013233 mapax

IK-1.3
1.9 Onpenenenue TEMIOTHI pacTBOpeHus Oypsol /J1a6/ YK-6.1 JI1.1J13.2 paboTa B
OIIK-4.1 JI3.3 napax
IK-1.3 013233
1.10 CamocrosTensHOe U3ydeHHe yueOHOTo MaTepuaa B YK-6.1 J1.1
LMS Canvas:CaencrBus u3 3akoHa ['ecca. Pacuer OIIK-4.1 2152053
TEpOJMHAMHIECKIX (PYHKIMI TPH CTaHIAPTHBIX IK-1.3
ycnoBusix /Cp/
1.11 CamocrosiTenbHOE U3ydeHrne yueOHOTO MaTepuaia B YVK-6.1 JI1.1
LMS Canvas:TepmoauHaMu4ecKuii aHanus OIlK-4.1 213233
peakuuu. [IpakTuueckoe MprUMEHEHUE 3aKOHA IK-1.3

Kupxrogda. Pacuer pynkmnmit uepe3 noCTOSTHHBIE
UHTerpupoBanus. Mcnonabp30BaHne IpOrpaMMEI
Excel. /Cp/

Paznen 2. Xumnueckoe paBHOBecHe.




2.1 KoncranTa paBHOBECHS U CIIOCOOBI €€ BHIPaKCHUSI. YK-6.1 J1.1
TepMoarHaMHUYECKHUIT BHIBOJ 3aKOHA JIEHCTBHS OIIK-4.1 JI1.2J13.1
macc. Pacuer cocraBa paBHOBECHOM CMECH U BBIXOJa TIK-1.3 2132 33
MPOAyKTa. XUMUYECKUE PEAKIUN B TETEPOTEHHBIX
cucreMax. KoHcraHnTa paBHOBECHsI F€TEPOr€HHOMN
peakuuu. /laBienue aucconuanuu. Y paBHeHUE
HU30TEPMbI XUMUYECKON peakiiy. 3aBUCUMOCTh
KOHCTaHTBI paBHOBECHSI OT TEMIIEPATYPHL.
YpaBHeHHE H30XOPBI 1 U300aphl peakuun. /Jlex/
2.2 Tennosast Teopema Heprera. [Tocrynar [Tnanka. YK-6.1 JI.1J12.1
Brrancienne aOCOMOTHRIX 3HAUCHNH SHTPOIIHH. OIIK-4.1 219233
Pacuer paBHOBecHif 0 TaOIULIaM CTAaHAAPTHBIX IK-1.3
3HAYCHUH TepMOaAnHAMHYECKUX DyHKIH# /JIek/
2.3 XHUMHAYECKOE PABHOBECUE B OJJHOKOMITOHEHTHBIX YK-6.1 J1.3
CHCTEMax M IPOCTHIX cMmecsx. /TIp/ OIIK-4.1 210233
[K-1.3
24 W3ydyeHue paBHOBECUS TOMOT€HHOH pEaKkLUU B YK-6.1 J1.1
pactBope /J1a6/ OIIK-4.1 JI1.2J13.2
IK-1.3 35132 33
2.5 CaMocrosiTenbHOE U3ydeHrne yaeOHOTO MaTepraia B YK-6.1 JI1.2
LMS Canvas:PacueT coctaBa paBHOBECHOH cMecH OI1K-4.1 212233
ra3oB IpU U3MEHEHUU TeMIepaTypsl U 00LIero IIK-1.3
nasyieHust. CMEIeHne XUMHIECKOTO PaBHOBECHS 1O
npunnumy Jle-Illarense. /Cp/
Paspnen 3. Teopusi pacTBopoB.
3.1 PactBops! HeanekTponuToB. [lapunansabie YVK-6.1 JI1.1J12.1
MOJISIpHBIE BeNMUMHEL. YpaBHeHus [ n60ca-/rorema. OIIK-4.1 212233
WneanbHble pacTBOphl. Pa30aBieHHbBIE paCTBOPHI. IK-1.3
3aKoHbI pa30aBICHHBIX PacTBOPOB. PacTBOprMOCTh
ra3oB B XKUAKOCTAX. 3akoH ['empu. PactBopumocTs
ra3oB B MeTayiax. 3akoH Payns. 3akoH
pacmipenenennsi. CoBepIIeHHBIC paCTBOPHI.
XUMHAYECKHI MOTEHIIMAT KOMIIOHEHTa
COBEPILIEHHOTO pacTBOpa. PealbHbIe pacTBOPEI.
TepMoauHaMuuecKkasi akTUBHOCTb. MeToabl
oTIpeIieNICHHs aKTUBHOCTH KOMIIOHEHTOB
pactBopa. /Jlex/
32 Teopus pacTBopoB. PaBHOBecHe Mexly pacCTBOPOM YK-6.1 J1.1
U TIapoM pactBopureds. 3akoH Payis, 3akoH ['enpu, OIIK-4.1 JI1.2J12.1
ciencTeusi. BeipaskeHUs! KOHIIEHTpaIHii TIK-1.3 2132 33
pactBopos. /I1p/
33 [NapunanbHbIe MOJBHBIE BEMUYMHBL. 3akoH [n606ca- VK-6.1 JI.1J11.2
Hrorema. /TIp/ OIIK-4.1 215233
IK-1.3
34 Onpenenenue napuaIbHBIX MOJBHBIX 00EMOB YVK-6.1 JI3.2 paboTta B
KOMIIOHEHTOB pacTtBopa /J1a6/ OIIK-4.1 212233 napax
[IK-1.3
3.5 Pacnipenenenne pacTBOpEHHOTO BEUIECTBA MEXKTY VK-6.1 JI3.2 pabora B
JIBYMsI HECMEIIIMBAIOIIUMUCS pacTBopUTesiMu /J1ab/ OIIK-4.1 2102233 rapax
K-1.3
3.6 OmnpeneneHne MOJEKYISPHOTO BECa PACTBOPEHHOTO YK-6.1 JI3.2 pabota B
BEIIECTBA 0 MOHWKCHUIO TEMIIEPATyPhI OIIK-4.1 2132533 napax
3aMep3aHus pactBopa /J1a6/ IK-1.3
3.7 CaMocrosITenbHOE U3ydeHrne yaeOHOTO MaTepraia B YVK-6.1
LMS Canvas:BripaxxeHue KOHIIEHTpaIuit OIIK-4.1 2122323
pactBopoB. Pemenue pacueTHsix 3agay. /Cp/ TIK-1.3
3.8 CaMocrosTenbHOe U3ydueHne yueOHOro Marepuaia B VK-6.1
LMS Canvas:Pacuer 3a1au Ha TOHWXEHUE U OIIK-4.1 2132 33
TIOBBIIIEHUE TEMIIEPATYP 3aMEP3aHUS U KUTICHUS IIK-1.3

pactBopoB. [Ipumenenue 3akoHOB ['eHpu u
Payns. /Cp/

Pa3nen 4. ®a3oBble paBHOBeCHUS B
MHOIOKOMIIOHCHTHBIX CUCTEMAaX.




4.1 OcHoOBHBIE TOHATHSA: (a3a, KOMIOHEHT, YUCIIO YK-6.1 J1.1J12.1
cremneneit cBoooabl. ITpaBuio ¢a3 ['uboca. OIIK-4.1 215233
Juarpamma cocTosiHUS OTHOKOMITIOHEHTHOM TIK-1.3
cucrembl. Tepmuueckuii ananus. Kpussie
oxnaxaeHus. /Jlex/

4.2 JuarpaMMbl 1ByXKOMIOHEHTHBIX CUCTEM: C TOCTOH VK-6.1 JI1.1J12.1
3BTEKTUKOH; C OTPaHUUYEHHOMN U HEOTPAaHUYEHHON OIIK-4.1 212233
PacTBOPUMOCTEIO B TBEPJIOM COCTOSIHUH; C TIK-1.3
00pa3oBaHUEM YCTOMUUBBIX U HEYCTOHUMBBIX
XMMHYECKAX COCTUHEHHH. TpeXKOMIOHCHTHEIC
cucteMsl. Yuenne KypHakosa u ¢pu3uxo-

XUMHYeCcKni ananms /Jlex/

43 XUMHUYECKOE PABHOBECHE B IByXKOMIIOHEHTHBIX YK-6.1 J1.1J12.1 pabota B
cucremax. @azosble quarpammsl. [loctpoenue u OIIK-4.1 2132533 rpymnmnax
uHTEpHpUTaIys (a3oBex quarpamu. /I1p/ IIK-1.3

4.4 ITocTpoenue auarpaMMpl MJIABKOCTH CHCTEMBI VK-6.1 JI2.1J13.2 pabota B
Ha(TanuH-gudenmnamut /J1ab/ OIIK-4.1 212233 rpynmnax

IK-1.3

4.5 TepMuyeckuii aHaIU3 ABYXKOMITOHEHTHOM YK-6.1 JI2.1J13.2 pabora B

cuctemsl /J1a6/ OIIK-4.1 3132 33 TpyImax
[K-1.3

4.6 CaMocrosiTenbHOE U3ydeHrne yueOHOTo MaTepuaa B VK-6.1 JI.1J12.1
LMS Canvas:IIpumeHeHne npaBuiia pbaara K OIIK-4.1 2132533
peleHnto mpakTuiaeckux 3amad /Cp/ IK-1.3

4.7 CaMocrosiTenbHOE U3ydeHrne yaeOHOTO MaTepraia B YK-6.1 JI2.1
LMS Canvas:Urenue nuarpaMMsl "xene3o- OI1K-4.1 212233
LIEMEHTHT". IOCTPOCHHUE KPUBBIX OXJIAKICHHUS, TIK-1.3
pemenue 3anad. /Cp/

Pazgen 5. OcCHOBBI cTATHCTHYECKOH
TepMOJAMHAMHUKH.

5.1 CraTtuctuueckuii TepmoauHaMuka. dPazoBoe VK-6.1 JI1.1
MPOCTPAHCTBO. 3aKOH pacnpenencHus bonbimana. OIIK-4.1 2132533
Pacrnipenenenne MoneKys ra3a 1mo UMIylibcaM 1 IK-1.3
KOOpIHHATaM. 3aKOH pacIpeie/ICHNs SHEPTHH 110
creneHsM cBoboabl. KBanTOBas Teopust
TerIoeMKOCTH. CTaTUCTHYECKAst CyMMa COCTOSTHH.

Cratucruueckuii Bec. CyMMBI COCTOSIHUN
MOCTYNATENbHOTO, BPAIIaTEIbHOTO 1
KOJICOATEIBHOTO IBIDKCHUH. DIIEKTPOHHAS CyMMa
COCTOSIHMI1. BRIUncieHne TepMoIMHaMITYeCKIX
(YHKIHI ¥ KOHCTAHTBI PABHOBECHS C
HCTOJb30BaHUEM CYMM COCTOSIHUH. /JIex/

5.2 CTraTHCTHYECKH pacueT MOJISAPHOHN TEIIOEMKOCTH. YK-6.1 JI1.1J11.3
KonTponbsHas padota Ne2. /TIp/ OIIK-4.1 3139253

MK-1.3
5.3 Pemenne 3amad mo CTaTUCTUYECKOM VK-6.1 JIT.1J11.3
tepMmonuHamuke ['u66ca u bonbumana. /Cp/ OIIK-4.1 215253
IK-1.3
54 /KoHTp.pab./
5.5 /3auér/
Pazneun 6. DiaekTpoxumust

6.1 PactBopbI 351EKTPOIUTOB. DHEPTHS YK-6.1 JI1.1
KPUCTAJNINYECKON PEIIETKU U SHEPTHs COIbBATALUI OIIK-4.1 JI1.3J13.1
noHOB. CHIIBHBIC H CIIa0BIe JICKTPOIHTEL. IK-1.3 013233
AKTHBHOCTB 3JIEKTpOIUTOB. VIOHHas cHjia pacTBopa.

Crnioco0bI onpenieneHust Ko GUIMESHTOB
AKTUBHOCTH DIIEKTPOJIUTOB. /JIek/

6.2 CamocrosiTenbHOE U3ydeHne yaeOHOTO MaTepraa B YVK-6.1 JI1.1J11.3
LMS Canvas:PacTBOpBI 3JI€KTPOIUTOB. DHEPTHUS OIIK-4.1 213253
KPHCTAJUTHYECKOH PEIICTKA M YHEPTHUs COJIbBAaTAIINU IK-1.3

noHOB. CHIIbHBIC H CTIa0BIe JJIEKTPOIIHATHI.

AKTHUBHOCTB 3J1eKTpoauTOB. MloHHAs cuna pacTBopa.

Crioco0bI onpeeneHus KodhhUIMEHTOB
AKTUBHOCTH JIEKTponTOB. /Cp/




6.3 VnenbHas U 5KBUBaJEHTHAs AJIEKTPONPOBOJIHOCTU U VK-6.1 JI1.1J13.1
HX 3aBUCUMOCTB OT KOHILIEHTpauuu. [ToBuKHOCT OIIK-4.1 215253
noHoB. 3akoH Konbpayma. Hucna nepeHoca. TIK-1.3
[IpakTHYeckoe NCTIONb30BaHUE U3MEPEHHUS
anextponpoBogHocTH /TIp/

6.4 DNEeKTPOABIKYIINE CUIIbl. BO3HHUKHOBEHME VK-6.1 JI1.1J12.1
Pa3HOCTH MOTEHIMAJIOB Ha TpaHUIle pasena ¢as. OIIK-4.1 2132 33
JIBoliHOM 3nexTpudeckuil cnoil. TepmoauHaMuka IIK-1.3
raJbBaHMYECKOTO 3eMEHTa. THIIBI AIEKTPOIOB.

OnexTpoaHbIe ToTeHIMANEL. CTaHAapTHERIC
moTeHIanbl. P Hanpsokernid. /Jlex/

6.5 Tumnel ranbBaHUYECKUX IEMEHTOB: XMMUYECKUE, VK-6.1 J1.1 pabora B
KOHIEHTpauoHHbIe. [Iud(dy3HOHHBIN MOTEHIHAL. OIIK-4.1 JI1.3J13.1 rpynnax
OrnpefenieHue TEPMOTUHAMUYECKUX ITapaMETPOB TIK-1.3 2132533
nyreM m3mepenus JJIC. Kuneruka 31eKTpoaHbIX
mnponeccos. Dnekrponus. [Tomspusanus.

[epenanpsixenue /I1p/

6.6 DNEKTPOXUMHUS. DIEKTPOIIPOBOTHOCTD VK-6.1 JIT.1J13.1 pabora B

anektposutos /TIp/ OIIK-4.1 2139293 napax
K-1.3

6.7 Onexrpoxumust. IJ]C ranbBaHUIECKOTO dIIEMEHTA. YK-6.1 JI1.1 pabota B
Pacuer TepMOAMHAMUYECKUX BETMYUH METOAOM OIIK-4.1 JI1.3J13.1 napax
SJC /Mlp/ IK-1.3 35132 33

6.8 Onpenenenue cpeHero KodpPpuireHTa akTHBHOCTH YK-6.1 JI3.2 paboTta B
CHJIBHOTO DJIEKTPOJIMTA B BOJHOM PACTBOPE IO OIIK-4.1 012233 napax
MIOHIKEHUIO TeMIepaTyphl 3amep3anus /J1a6/ [K-1.3

6.9 OmnpeneneHue 3IeKTPOXUMHYECKOTO SKBHBAJICHTA VK-6.1 pabora B
menu /J1a6/ OIIK-4.1 21392953 napax

MK-1.3
6.10 OmnpeneneHue 31eKTPOIPOBOAHOCTH U KOHCTAHTHI VK-6.1 pabota B
JUCCOLMAINH CIa0oro 3eKkTpoiura /J1ab/ OIlK-4.1 213253 napax
IK-1.3
6.11 Koppo3ust MeTamioB B BOAHBIX pacTBOpax YK-6.1 pabota B
kuciot /J1a6/ OI1K-4.1 212233 napax
IK-1.3
6.12 Onpenenenye SKBUBAIEHTHOM 3JIEKTPOIPOBOJHOCTH YK-6.1 paboTa B
CHIILHOTO 3JIeKkTponuTa /J1ad/ OIIK-4.1 2139293 napax
MK-1.3
6.13 CaMmocrosiTenbHOE U3ydeHrne yueOHOTO MaTepraa B VK-6.1
LMS Canvas:OCHOBBI TEOpHUHU DIEKTPOTUTUIECKOI OIlK-4.1 213253
mucoonuaru /Cp/ IK-1.3
6.14 CaMocTosITeNnbHOE U3ydeHHe yueOHOTo MaTeprasa B YK-6.1
LMS Canvas:TeopeTnueckre OCHOBBI pabOTHI OIlK-4.1 213203
rajbBaHUYECKUX d1eMeHTOB. /Cp/ [K-1.3
6.15 CaMocrosTenbHOe U3ydeHre yueOHOro Marepuana B YK-6.1
LMS Canvas:Teoperrueckue 0OCHOBBI ITPOLIECCOB OIIK-4.1 2132533
OKHCIIeHUs-BoccTaHoBIeHHs. /Cp/ IK-1.3
Paznen 7. Juddysus

7.1 SIBneHus nepeHoca B ra3ax, TBEpAbIX Telax, VK-6.1
xuakocTax. Teopusa auddysun. 3akonsr Ouka. OIIK-4.1 0103233
CBs13b K03 dunreHToB 1uhdy3un ¢ IK-1.3
MTOIBUKHOCTBI0. Mexanu3M nuHy3uu B TBEPIBIX
Tenax v KuAKocTsX /JIex/

7.2 duddysus. Pacuer koaddurnmenta nudpdysumn. YK-6.1
Bsi3kocts /TIp/ OIIK-4.1 215233

IK-1.3

7.3 CaMocrosITenbHOE U3ydeHrne yaeOHOTO MaTepraa B YVK-6.1
LMS Canvas:poxs mponecca nuddy3un B OI1K-4.1 212233
MIPOM3BOACTBEHHBIX mpoiieccax. /Cp/ IK-1.3

Pa3znen 8. [loBepXHOCTHBIE SIBJIEHHS M COPOLHS




8.1 AncopOnus ra30B Ha TBEPABIX 2 VK-6.1
nioBepxHocTax.OCHOBHBIE onpesienieHus . BinsHue OIIK-4.1 213253
TIOBEPXHOCTHOTO CJI0S1 HA TEPMOANHAMHUYECKHE TIK-1.3
CBOMCTBA TeTepOTeHHBIX cucTeM. Teopus axcopOuus
Jlanrmropa. AacopOuus U3 cMecH ra3oB. AJCOpOIHS
13 pacTBOPOB. MoeKyspHasi U akTUBUPOBaHHAasI
ancopOmms. /Jlex/

8.2 IMonmmonexymsapras agcopbuus. Kammmsapaas 2 VK-6.1
koHaeHcauus. CTpoeHue aacopOLMOHHBIX CIIOEB. OIIK-4.1 215253
TemoTa agcopOIuu. AcopOnus Ha MOBEPXHOCTH IIK-1.3
KUIKOCTH. Y paBHeHue [ mo60ca. YpaBHeHHe
[umkoBcKoro. 3aBUCUMOCTh IIOBEPXHOCTHOTO
HaTsDKEHUsI OT cocTaBa pactBopa. [lonstue o
xpomarorpaduu. [ToBepXHOCTHBIE SBICHUS B
MeTamuryprin /JIex/

8.3 Ancop6mus. Pacuer koaddunmenrta axcopouunm. 2 YK-6.1
I'paduueckuit meron onpenencuus agcopoumu /TIp/ OIIK-4.1 213233

IK-1.3

8.4 IToBepxHOCTHOE HATSKEHHE. Y paBHEHHE 2 YK-6.1

IMumkosckoro. KortponsHas padota Ne 1 /IIp/ OIIK-4.1 012233
[K-1.3

8.5 AncopOrust MeToIbI pacuera Koddduiinenrta 2 VK-6.1

aacop6uwmu. /TIp/ OIIK-4.1 21392953
MK-1.3

8.6 Pacuer noBEpXHOCTHOTO HATSKEKHUA. 3a7a4H 110 2 VK-6.1

ypaBHenuto [umxkosckoro. /I1p/ OIIK-4.1 212233
IK-1.3

8.7 H3zydenue afacopOImMy YKCYCHON KUCIOTHI Ha 2 YK-6.1 JI3.2J13.3 pabora B

TTOBEPXHOCTH ApeBECHOTO yrist /J1ab/ OIIK-4.1 013233 mmapax
IIK-1.3

8.8 CaMmocrosiTenbHOE U3yueHre yueOHOro MaTepuania B 8 YK-6.1 JI1.1J12.1
LMS Canvas:TeopeTrueckre 0CHOBbI OIIK-4.1 212233
reTeporeHHbIX peakuunii /Cp/ TIK-1.3

8.9 CaMocrosiTenpHOE U3ydeHrne yueOHOTO MaTepuaa B 8 YVK-6.1 JI2.1
LMS Canvas:Bausiaue ckopocTu aacopOuuu Ha OIIK-4.1 212233
CKOPOCTB TEXHOJIOTHUECKUX TporieccoB. /Cp/ IK-1.3

8.10 CriocoObI MOBBIIICHUS W TIOHHYKESHHS 2 YK-6.1 JI.1J12.1 pabora B
NIOBEPXHOCTHOTO HaTskeHus. CBsi3b OIIK-4.1 012233 napax
TIOBEPXHOCTHOTO HaTsDKEeHUs U afcopoumu. /IIp/ [K-1.3
Pa3nen 9. Xumuueckasi KHHETHKA M KaTaJIn3

9.1 Kunetuka romoreHHbIx peakuuii. CKOpocTb 2 YK-6.1 JI.1J11.2
peakuuu. MonekyIsspHOCTh U MOPSIIOK PEaKIUH. OIIK-4.1 213253
3aKoH AEUCTBUSA MacC U KHHETUYECKUE YPABHEHUS IIK-1.3
peaxuuu. Koncranra ckopoctu. Peakuuu nepsoro,

BTOPOTO U TPeThero mopsaka. /JIex/

9.2 Mertobl onpeesieHus MopsiaKa peakiuu. 1 YK-6.1 JIL.1JI1.2
3aBUCUMOCTb CKOPOCTH PEAKIIUU OT TEMIIEPATYpPHI. OIIK-4.1 2102233
VYpaBHeHune AppeHuyca. DHeprHsi aKTUBAIIHH. TIK-1.3
Teopus akTuBHBIX coyaapenuil. LlenHsie
peakumu /Jlex/

9.3 CaMocTosITeNnbHOE U3ydeHe yaeOHOTO MaTeprasa B 10 YK-6.1 JI1.2
LMS Canvas:KuHeTnka reTeporeHHbIX peaxKiuii. OIIK-4.1 2122 33
I'eTeporeHHble peakuy B METAJUTypTHYECKOM TIK-1.3
MIPOU3BOJICTBE. MHOTOCTaAUHHOCTD MIPOLIECCOB.

Bremusas macconepenaga. CKOpocTh
Macconepenaud. [[ppumeHeHne Teopun
pasmepHocTd. II-Teopema. Kputepuu nomoOus.
Buytpennsist Macconiepenava. TormoXuMuIeckue
peakmym. /Cp/

9.4 CaMocrosiTenbHOE U3ydeHne yueOHOTO MaTepuaia B 6 YVK-6.1 JI1.2J12.1J13.
LMS Canvas:KuneTtnka KpucTamn3aluy. OIlK-4.1 1
CoBpeMeHHas Teopusi 00pa30BaHUS 3aPObIIIA. IK-1.3 2132 33

Teopus Gurykryanuy. TepMoTnHAMHYECKHES
YCIIOBHSI BOBHUKHOBEHUSI C(HEepUIECKOTO
3apojsimia /Cp/




9.5 Karanuz. Obure cBoiCTBa KaTaJIn3aTOPOB. 2 VK-6.1 J12.1
T'omorennbIit kaTanuz. ['eTeporeHHbIN KaTanus3. OIIK-4.1 213253
OcHoBHBIE TeopHH Katann3a /JIex/ IK-1.3

9.6 Xumuueckasi KHHETHKA. Pacuer KOHCTaHThI 2 VK-6.1 JI1.1J12.1 pabora B
CKOpOCTH U Topsika peakuuu. [ padudeckuit OIIK-4.1 212233 napax
meron /TIp/ IK-1.3

9.7 Kunernka. DHeprusi akTHBAIIUH, BIUSHUE 2 YK-6.1 JI1.1 pabora B
TEMIIEpaTyphl Ha CKOPOCTh peakiuu. Kunernka OIIK-4.1 2132 33 napax
CJIOKHBIX peakuuii /T1p/ TIK-1.3

9.8 CamocrosTensHOe U3ydeHHe yueOHOTo MaTepuaa B 10 YK-6.1 J1.1
LMS Canvas:BbIpa)keHHUE CKOPOCTH PEAKIIMH Ha OIIK-4.1 2132533
OCHOBE 3aKOHa JeUCTBYOIINX Macc. OnpenerneHue IK-1.3
nopsinka peaxuun /Cp/

9.9 IIpumeneHre KaTanu3aTOPOB B IPOMBIIIJIEHHOCTH. 2 YK-6.1 JI2.1J13.1
OCHOBBI OHOJIOTHYECKOTO (DEPMEHTATHBHOTO OIIK-4.1 212233
karanu3a. CTapeHue TBepabIxX KaTanu3aTopos. /IIp/ IK-1.3
Pazgen 10. TepmoaunaMuka HeoOpaTUMBIX
MpoLeccoB

10.1 CaMocrosiTenbHOE U3ydeHrne yueOHOTo MaTepuaa B 8 YK-6.1 JI1.1J12.1J13.
LMS Canvas:OcHOBHBIEC OTIpECTICHHS. OIIK-4.1 2
TepMoarHaMHUUYECKHE YPAaBHEHUS IBUKCHUS IK-1.3 2132 33
Omnsarepa. OcHoBHBIE nOCTYAAThL. Ilepenoc yepes
Oaprep. Teoperuueckoe 000CHOBaHUE
TEepMOANHAMUKHI HEOOPaTUMBIX mporieccoB /Cp/

10.2 OmnpeneneHue CKOPOCTH peaKIIMi HHBEPCUU 2 YK-6.1 JI3.2
TPOCTHHKOBOTO caxapa /JIa6/ OIIK-4.1 213233

[K-1.3

10.3 N3ydyeHue ckopoCTH peakiui OMBUICHHS CIIOKHOTO 2 VK-6.1 JI3.2

a¢upa /J1ad/ OIlK-4.1 215233
IK-1.3

10.4 Onpenenenne CKOPOCTH PeAKLUU HOAUPOBAHUS 2 VK-6.1 JI3.2

arierona /J1a6/ OIIK-4.1 D1 32 93
IIK-1.3
Paznen 11. MoJjiekyJsipHbie CEKTPBI

11.1 OO01m1as xapaKTepUCTHKA MOJICKYIISIPHBIX CIIEKTPOB. 2 YK-6.1 JI1.1
BpamarensHble crieKTphl. Beruncienue MOMEHTOB OIIK-4.1 210233
MHEPUUU U MEXIyaTOMHBIX PACCTOSHUIM. IIK-1.3
Konebanus atomoB B Mosiekyine. [apmoHnyeckue u
aHrapMoHHYeckue koieoanus. KonebdarensHo-

BpalaTeabHble CeKTphl. CIIeKTPhI
KOMOHMHAIIMOHHOTO paccessHust /JIex/

11.2 XapaKkTepucTHKa METOJIOB CIIEKTPAILHOTO 2 YK-6.1 J1.1

ananusa /IIp/ OI1K-4.1 2195233
IK-1.3

11.3 CrtpoeHue BelecTBa. JHepreTuyeckas cxema 2 YVK-6.1 JI1.1

ctpoenus aroma /I1p/ OIIK-4.1 213253
IK-1.3

114 ATOMHBIEC U MOJIEKYNIApHBIE CIeKTpbl. KoHTpOIbHAsS 2 YK-6.1 JI.1

pabota Ne 2 /TIp/ OIIK-4.1 212233
[K-1.3
11.5 Ponb MONeKysIpHO# CIIEKTPOCKONNU B Pa3BUTHU 2 VK-6.1 JI1.1
MIPOMBIIITICHHOTO Mpou3BoacTBa. /T1p/ OIIK-4.1 213253
IK-1.3
11.6 /KonTp.pab./ 0
11.7 /3auérCOn/ 0

5. ®OHJI OHEHOYHbIX MATEPHUAJIOB

5.1. KoHTpobHbIE BONMPOCHI JAJI5l CAMOCTOSITEJILHOM MOATOTOBKH K MPOMEKYTOYHOM aTTecTAlMu M0 MTOraM O0CBOEHHS

JUCHHUILTHHBI (MoayJs, npakTuku, HUP)

®dopma aTTecTauH - 3a4eT™
3ayer BBICTABIACTCS 110 UTOTAM TEKYIIEH YCIIeBaeMOCTH, BBIITOJTHEHUS M 3aIIUTHI BCEX JJAOOPATOPHBIX pabOT U KOHTPOIBHOM

paboTHI.

5.2. IlepeyeHb NMCBMEHHBIX PA0OT, BHIIOJIHSAEMbIX 110 AUCHUILIMHE (Moay 10, npakTuke, HUP) - 3cce, pedeparsi,
NpaKTHYecKNe U pacuyeTHO-rpaduyeckue padoThl, KYPCOBble PA0OTHI MM MPOEKThI, 0TYETHI 0 npakTuke uad HUP u ap.




Bompocs! k npomeskyrouHoit arrecranu (3 cemectp)(YK-6.1; OIIK-4.1; IIK-1.3):

Paznen 1. XuMuueckas TepMOANHAMUKA.

L. OCHOBHBIC TTOHATHS TePMOJMHAMHUKHA. DYHKIIMN COCTOSHUS U (YHKIMM IpoIecca.
BHyTpeHHsIs 9HEeprus, SHTAIBIHNS, TEIUIOTa, paboTa.

2. AHanuTHuecKoe BBIpaXKEHUE IIEPBOTO 3aKOHA TEPMOAMHAMUKH. Brpruncienue
paboOTHI CHCTEMBI B TIPOIECcCax: H300apHOM, H30XOPHOM, H30TEPMIIECKOM,
annabaTHIECKOM.

3. TernnoeMKkocTb. 3aBUCUMOCTD TEIFIOEMKOCTH OT TEMIEPaTypB.

4. Termossie 3ddexTsr xuMuuecknx peakimii. 3akoH ['ecca. TemmoTsl 0O6pa3oBaHus,
CTOPAHUs, arperaTHBIX IPEBPAICHIH, PACTBOPEHHS, HEHTpaIH3aIliH.

5. 3aBHCUMOCTH TEIIOBOTO d((eKTa peakuu OT Temreparypbl. YpaBHeHue Kupxroga.

6. ITponeccsl caMONpoON3BOIIbHBIE, 0OpaTHMbIe U HeoOpaTuMble. TepMoanHaMHUUecKas
BepoATHOCTE. PaBHOBecHe kak HanboJiee BEPOSTHOE COCTOSTHHE CHCTEMBI.

7. AHanuTH4eckoe BeIpaXeHHe U (OPMYIUPOBKAa BTOPOrO 3aKOHA TEPMOAMHAMUKH.
DHTponus Kak Mepa BEPOSITHOCTH. BbIunciieHre U3MEHEHHS SHTPOINH B Pa3IMYHBIX IIPOLIECCAX.

8. TepmonuHaMudeckne GYHKIUU M CBSI3b MeXTy HUMH. CBOOOHAS SHEPIUs MPH MOCTOSHHOM

o0wveme (9Heprust ['enbMrobpla) v Ipy MOCTOSTHHOM JaBieHun (dHeprus [160ca) kak
Mepa paboTOCIOCOOHOCTH CUCTEMBI U KPUTEPHUil HAIPABICHHOCTH MPOLIECcCa.

9. 3aBUCHMOCTb JaBJIE€HHs HACBIILIEHHOTO Mapa OT TemmepaTypsl. YpasHeHue Knaysuca-Knaneiipona.
Paznen 2. Xumuueckoe paBHOBECHE
1. KoncTanTa paBHOBecHs U COCOOBI ee BEIpaXKeHUs. PacdeT cocTaBa paBHOBECHOII cMmecH
U BBIXOJIa MPOJIYKTA.
2. XVMHYECKHe PeaKkInH B TeTEPOTeHHBIX cucTeMax. KoHCTaHTa paBHOBECHS T'eTepOTeHHON
peaKIuH.
3. Pacuer paBHOBecuii 0 TaONUIAM CTaHIAPTHBIX 3HAUYEHUH TEPMOJUHAMUYECKUX (YHKIIMH.

Paznen 3. Teopust pactBopoB

1. IMapranbHble MOTSAPHBIE BENUYMHBL. YpaBHeHHA [ 160ca-/{rorema.

2. Wneanbuble pacTBopbl. Paz0aBnenHble pacTBOPHI. 3aKOHBI pa30aBIEHHBIX PACTBOPOB.

3. PactBopuMOCTh ra30B B KUIAKOCTSIX. 3akoH ['eHpu. PacTBopuMoOCTh Ta30B B MeTaylIax.
3axoH Payns.

4. 3aKoH pacnpeneneHus.

5. Peanbubie pactBopbl. TepMoarHaMuyecKasi aKTHBHOCTb.

Paznen 4. ®a3oBbie paBHOBECHS] B MHOTOKOMITOHEHTHBIX CHCTEMaX

1. OcCHOBHBIE TTOHATHSL: (ha3a, KOMIIOHEHT, YHCIO cTeneHei cBoboxsl. [Ipasuno a3 I'ubdbea.

2. JlnarpaMma COCTOSIHUSI OTHOKOMIIOHEHTHO! CHCTEMBI.

3. Kpussre oxnaxmenns. JlnarpaMMbl ABYXKOMITOHEHTHBIX CHCTEM: C ITOCTOH 3BTEKTHKOI; C

OTpaHWYIEHHOH U HEOTPAHNUCHHON PaCTBOPHMOCTBIO B TBEPAOM COCTOSIHHH; ¢ 00pa30BaHHEM
YCTOWUYHUBBIX U HEYCTOMYMBBIX XUMUYECKUX COECAMHEHUH.

Pasnen 5. OCHOBBI CTATUCTHUYECKON TEPMOANHAMUKHI
1. ®da3oBoe MPOCTPAaHCTBO. 3aK0OH pacnpereneHus bombiMaHa.
2. Pacnipenenenue mMonekyn rasa 1o UMITYIbCaM U KOOPAMHATaM.
3. 3aKOoH pacnpeleNieHHs YHEPTUH 110 CTEIEeHsAM CBO0ObI. KBaHTOBast TEOPHUS TEITOEMKOCTH.
4. Brruncnenne TepMOMHAMUYIECKIX (DYHKIMIT M KOHCTaHTHI PABHOBECHS C HCIIOIB30BaHUEM
CYMM COCTOSIHUI.

Bompocs! k 3auety ¢ onenkoit (4 cemectp)(YK-6.1; OIIK-4.1; TTK-1.3)

Paznen 1. Xumuueckasi TepMoiMHAMUKA.

l. OCHOBHBIE MOHSATHUS TEPMOANHAMHUKU. DYHKIMU COCTOSHUS M (GYHKIMU Tpoliecca. BHYTpeHHssI SHeprusi, SHTAJIbIIHS,
TemoTa, pabora.

2. AHanuTHYecKoe BBIPaXKEHUE TIEPBOTO 3aKOHA TEPMOAMHAMUKH. BbrunciieHne paboThl CHCTEMBI B Ipoleccax:
1300apHOM, H30XOPHOM, H30TEPMUIECKOM, aTHa0aTHIECKOM.

3. TemnoemMkocTsb. 3aBUCUMOCTD TEINIOEMKOCTH OT TEMIEPATYPHI.

4. Temnossle 3ddexTsl xumudecknx peakuuid. 3akoH I'ecca. TernoTsl 0Opa3oBaHus, CrOpaHHsl, arperaTHLIX MPEBPaLICHHUH,
pacTBOpEHHs, HEHTpaTH3aIliH.

5. 3aBUCHMOCTb TEIUIOBOTO d(PdekTa peakmuu oT TemmepaTypsl. Y paBHeHne Kupxroga.

6. ITpornecchl caMoOnpou3BOJIbHBIE, 0OpaTHMbIe U HeoOpaTuMble. TepMoanHaMHUYecKasi BEpOsSTHOCTh. PaBHOBecHe Kak
Han0oJiee BEPOSITHOE COCTOSTHUE CHCTEMBI.

7. AHanUTHYecKoe BRIpaXKEHHE M (HOPMYIHPOBKA BTOPOTO 3aKOHA TEPMOIAMHAMUKH. DHTPOIHSI KaK Mepa BEpOSTHOCTH.
Brruncnenne n3MeHeHHs SHTPOIIUH B Pa3IMYHBIX IpOLEcCax.

8. Tepmoannamudeckne QYHKIMU U CBsA3b Mexy HUMH. CBOOOIHASI SHEPTHS IPH ITOCTOSIHHOM 00BbeMe (IHEprus

I'epMrosbIIa) M IPH NOCTOSIHHOM JaBiIeHAH (3Heprust [ m66ca) kak Mepa paboTOCIIOCOOHOCTH CHCTEMBI M KPUTEPHI
HaIpaBJIEHHOCTH IIPOIECcca.
9. 3aBHCUMOCTH JaBJICHHs HACHIILIEHHOTO Mapa OoT TemmnepaTypsl. YpaBHeHue Knaysuca-Knanelipona.




Paznen 2. XuMudeckoe paBHOBECHE

L. KoHcraHTa paBHOBecHs U CIIOCOOBI €€ BhIpakeHHs. Pacuer cocTaBa paBHOBECHOW CMECH M BBIXOZA MPOJYKTA.
2. XVMHYECKHe PeaKIHH B TeTEPOTeHHBIX cHcTeMax. KoHCTaHTa paBHOBECHS T'€TEpPOTCHHON peakIuy.

3. Pacuer paBHOBecHii 10 TabIHUIIaM CTaHJAPTHBIX 3HAUYCHMUH TEPMOAWHAMUYECKHUX (DYHKIHIL.

Paznen 4. dazoBble paBHOBECHS] B MHOTOKOMITOHEHTHBIX CUCTEMAax

1. OcHOBHBIC TIOHATHSA: (ha3a, KOMIIOHEHT, YKCIIO0 cTeneHeil cBo0o b1, [IpaBuio ¢a3 ['mdOca.

2. Jwnarpamma coCTOSHHSA OJTHOKOMIIOHEHTHOM CHCTEMBI.

3. Kpussle oxnaxaenus. JluarpaMmbl IByXKOMIIOHEHTHBIX CHCTEM: C IIOCTOM DBTEKTUKOMN; C OTPaHUYEHHOH U

HEOTPAaHHMYCHHOM PaCTBOPUMOCTBIO B TBEPIOM COCTOSIHUM;, C 00pa30BaHUEM YCTOHYMBBIX H HEYCTOWYHMBBIX XUMHYECKUX
COEIVHEHHH.
Pazgen 6. DnexTpoxumus

6.1. PacTBOpHI ANIEKTPOJIUTOB. DHEPTHsl KPUCTATUIMUECKOW PELIETKH U SHEPIusl colbBaTallii HOHOB. CHIIbHBIE U clla0ble
JNEKTPOIHUTHL. AKTHBHOCTb AJIEKTPONTOB. VloHHas cuita pactBopa. Croco0bl onpeseineHus K03 GHUINEHTOB aKTUBHOCTH
AIIEKTPOJINTOB. Y IeNTbHAS ¥ SKBUBAJICHTHAS JIEKTPOIIPOBOAHOCTH M MX 3aBUCHMOCTh OT KOHIIEHTPAINH. [10IBIPKHOCTS HOHOB.
3akon Kombpaymra. Uucna neperoca. [Ipaktuueckoe UCIOIb30BaHUE U3MEPEHHS AIEKTPOIPOBOIHOCTH.

6.2. DNEKTPOABIKYIINE CHIIbl. BO3HUKHOBEHHE Pa3HOCTH NOTCHIMAIOB HA TpaHuIe paszena ¢a3. J|BOHHON 3IeKTPUYSCKU CIIOM.
TepMonHAMIKA TaTbBAHHYIECKOTO IEMEHTa. THITBI AJIEKTPOAOB. DIEKTPOIHBIC TOTeHIMANEL. CTaHAapTHBIC HOTEHIHAIEL. Psin
HanpshKeHUH. THITBI raTbBAHMYECKUX DJIEMEHTOB: XUMUYECKUe, KOHIeHTparoHHble. Jnddy3nonnsnii norernuan. OnpeneneHne
TEePMOJIMHAMMYECKHX MapaMeTpoB myreM u3mepenus J/1C. KuHetuka sneKTpoJHbIX polieccoB. DnekTponus. [lonspuzanys.
Iepenanpspxenue.

Paznen 7. Juddysus

SIBneHust mepeHoca B raszaX, TBEpABIX Telax, KHUAKOCTAX. Teopus nuddysun. 3axons! Ouka. CBa3b K0IGPUINEHTOB
mddy3un ¢ moABMKHOCTRIO. MexaHu3M AU y3uH B TBEpIbIX TeNax U KUAKOCTIX. Dpdekt Kupkennans. Anamus Japkena.
Pa3znen 8. [ToBepXHOCTHBIE SBICHUS H aICOPOIINS

OCHOBHBIE ONpefeNieHUsI. BinsHre MOBEpXHOCTHOTO CJIOS HA TEPMOJHMHAMHYECKIE CBOICTBA T€TEPOTCHHBIX CHCTEM.
AncopOrust ra30B Ha TBEPABIX NOBEpXHOCTIX. Teopus agcopbuus Jlanrmiopa. AncopOuus u3 cMecu ra3zos. Agcopouus u3
pacTBOpoB. MoutekynspHas ¥ akTHBHpOBaHHas agcopOis. [TomumonekynspHas ancopouus. KammuisapHas KOHICHCAIHS.
Crpoenne aicopOIMOHHBIX ci10eB. TermnoTa ancopOiun. AxcopOuus Ha MOBEPXHOCTH XKHUIKOCTU. Y paBHeHHe [ n00ca. YpaBHeHMe
[TumkoBcKkoro. 3aBUCHMOCTD TOBEPXHOCTHOTO HATSDKEHUS OT cOCTaBa pacTBopa. [lonsarue o xpomarorpaduu. [loBepxHOCTHEIE
SIBJICHUSI B METAJUTYPTHH.

Paznen 9. XuMuueckasi KWHETHKA U KaTaJlu3

6.1. Kuneruka roMmoreHHblx peakuuil. CKopocTs peakuuy. MoNeKynIpHOCTb U HOPAAOK peakluy. 3aKOH ACUCTBUS Macc
Y KUHETUYECKHe ypaBHeHHUs peakiun. KoHcranta ckopocth. Peakiuy nepBoro, BTOPOTro U TPEThEro nopsaka. Meroabt
oInpeesieHHs opsAKa Peakyu. 3aBUCUMOCTh CKOPOCTH PEaKLUK OT TEMIIEPATyphl. Y paBHEHUE AppeHHyca. DHEPIus aKTUBALIUY.
Teopust akTUBHBIX coynapeHuil. Llennele peakiuu.

6.2. KuHetuka rereporeHHbIX peakiuid. ['eTeporeHHble peakinyi B METALTYPTHUECKOM MPOHU3BOJCTBE.
MHorocraauiiHocTh npoueccoB. BHemnss Macconepenaya. CKopocTb Macconepenauu. [Ipumenenre reopun pasmepHoctu. 11-
teopema. Kpurepuu nmonobus. BHyrpenHss Macconepenada. TomoxumMudeckue peaknuy. KiHeTnka KprucTauIn3ayy.
CospemenHas Teopust 00pa3oBaHus 3apojpima. Teopus durykTyarmu. TepMoAnHAMIYECKHE YCIOBUS BOSHUKHOBEHHUS
cepruecKoro 3apopliia.

6.3. Karanmu3s. O0mue CBOWCTBAa KaTaiu3aTopoB. [ oMoreHHbIH Katanus. ['eTeporeHHblii kaTamu3. OCHOBHBIC TCOPUH
KaTaJm3a.

5.3. OneHouyHble MaTepUaIbl (OLEHOYHBIE CPEACTBA), HCIOJIb3yeMble UIf IK3aMeHa

IIpumepHsIi Omter KOHTPOIBHOM padoTsl Ne 1(VK-6.1; OIIK-4.1; ITK-1.3)

1. JlaiiTe ompezneneHne MOHATHIM «3HEPIus», «paboray, «remaoTa». Kak cooTHOCATCA MEXIy coOOH 3TH BeIUIUHBI?
Harmmmre opmystsl uist pacuera paboThl H30TEPMHYECKOTO0 nponecca. Paccunraiite paboTy nporecca H30TepPMHIECKOTO
pacmpenus S5i a3ota, B3saroro npu 250C u nasinenun 6 6ap g0 nasieHus 1 6ap.

2. Omnpenenure 3aTpadeHHYI0 PadOTy M KOHEUHYIO TEMIIEPATypy CHUCTEMEI, ecliu 8 T Bojopofa, B3aroro mpu 170C
C)KUMAIOTCS aauadaTUYECKH OT 8 10 5 1.

3. TemnoeMKkocTb: onpezneneHue, GU3NIECKU CMbICIH, CIIOCOOB! BBIPAXKEHUS, CANHUIBI U3MEPEHUs. 3alUIINTe YpaBHEHHE
Kupxrodda, 00pacHATE, KaK H3MEHACTCS TETNIOEMKOCTh CHCTEMBI B XOJI€ PEaKIINH, €CITH PEaKIns SHI0TePMHUIECKAsL.

4. BeIpa3ure u3aMeHeHHe TEIMI0EeMKOCTH XMMHUECKOTO Mpoliecca, IPOTEKArOMIEro COTIaCHO ypaBHEHHIO peakiuu: Br2 (1) +
H2 (r)= 2HBr(r)

Koa¢h¢uuneHTs! ypaBHEHNS HCTHHHOH TETUIOEMKOCTH IS

a b*103 c*10-5
Br2 (r) 37,20 0,71 -1,19
H2 (1) 27,28 3,26 0,502
HBr(r) 26,15 5,86 1,09
5. CdhopmynupyiiTe BTOpO#i 3aK0H TepMOANHAMUKH. OOBACHUTE, B KAKOM CIy4ae SHTPOIMHHBIA (aKTOp CIOCOOCTBYET

CaMOIPOU3BOJIHLHOMY MPOTEKAHUIO Mporiecca? MOXKHO JIX TI0 YPaBHEHUIO XUMUYECKON peakIuy MpeacKka3aTh U3MCHEHIE
SHTPOIINH, MOSICHUTE. YeMy paBHO M3MEHEHUE SHTPOITUH MIPH TMiepexoie 1 Moib a30Ta OT CTAHAAPTHBIX YCIOBHH K TeMIepaType
200 0C u gaBnenuro 0,5atm?

6. ChopmynupyiiTe 3akoH ['ecca u cieacTBus u3 Hero. Ha 0CHOBaHHMH CIIEAYIONIMX JAHHBIX PACCUUTANTE TEIJIOTY Pa3IoKECHUS
MIEPOKCHIIA BOAOPOIA:

SnCl12 + 2HCI +1/202 = SnCl4 +H20 ; AH =-296.32 k]I

SnCI12 + 2HCI +H202 = SnCl4 + 2H20 ; AH = -332.95 /[




7. Hanmmmmre ypaBHEHHE 3aBUCHMOCTH KOHCTaHTHI paBHOBECHs OT TeMrepatypsl. Koncranrta pasaoBecus Kp peaknuun  2CO2 =
2CO + 02 pasna 10-20,4 npu T=1000K. Beruucnure koHCTaHTy paBHOBecHs 3T0i peakuuu npu T=2000K, ecnu cpeanee 3HaueHue
TerIoBoro 3 dekra 310 peakun 561325 [Ix.

8. O0BsACHUTE, KaK C MOMOIIBIO TPa(hUIECKOT0 METOJa MOXKHO HAITH cpefHee 3HAUCHNE SHTAIBIINY PEAKINH B KAKOM-TH00
UHTEpBaJIC TEMIIEpaTyp.

9. JlaiiTe onpeneneHe MOHATHS NapUUAIbHON MOIAPHOHN BemMuMHbL. 3anumure popmyity [ n66ca-/lrorema, noscHure, 4To 3HAUaT
nepeMeHHble B ypaBHeHHU. Onpenenute m10THOCTh 40% BOAHOTO pacTBOpa METHIIOBOIO CIIUPTA, €CJIU U3BECTHO, UTO
HapIManbHble MOJSIPHBIE 00BEMbI BOJIBI M CIIUPTA B 3TOM PacTBOPE COOTBETCTBEHHO paBHEI 17,5 u 39 cM3.

10. Muarpamma mraBkoctr cucteMbl CuCl2 — FeCl3 nmoka3aHna Ha prcyHKe:

A) Ob6o3HaYbTE BCe 0OJIACTH Ha 3TOH JHarpaMMe.

B) Hageprure u 00bsACHNTE KPUBBIC OXJIAXKCHUS CIIaBOB, comepxanmx 10, 40 u 70% xmopuaa xemnesa.

B) Beruucnure, ckoJbKo XJI0puaa MeAU BeIaenuTcs B TBepaoM Buae u3 100 r 20% pacmiaBa npu 0XJIaKISHUH €ro 10
9BTEKTUYECKON TeMIepaTypbl?

IIpumepnsIit Omter KOHTPOIbHOM paboTsl Ne 2(VK-6.1; OIIK-4.1; ITK-1.3)

1. PactBop 0.001 monw xnopuaa kansius B 1000 T Boasl 3amep3aer npu temneparype 273,8 K. Haiitu nzoToHnYeckuii
K03((HUIHEHT, ecITM KPHOCKOIINYecKast IOCTOSTHHAS 1T BOABI paBHa 1,86.

2. CKOJIBKO BPEMEHU IPOILyCKancs TOK CUION 2 A uepe3 pacTBOp FMIPOKCUAA HATpusl, eciau mpu TemunepaTtype 273 K u
nasinennu 99750 Ia Beinenunocs 3*10-4 M3 rpemyuero raza?

3. TemnoBoit addekt peaknuu Pb + Hg2CI2 = PbC12 + 2 Hg pasen 94928 Jx nmpu Temmnepatype 298 K. TemnepatypHbIid
koapdunment IJIC pasen 1,45%10-4 B/K. Haiitu DJIC anemenTa 1 u3MeHeHue dHTponun mpu 298 K.

4. Jaiite onpeneneHue NOHATHSA «9KBUBAJIECHTHAS 3JIEKTPOIPOBOAHOCTLY. KakoBa 3aBUCHMOCTb 3KBUBAJICHTHOM
ANEKTPOIIPOBOIHOCTH CHIBHOTO 3JIEKTPOJIUTA OT KOHIICHTPALUH PAcTBOpa U TeMIepaTypbl. Jlaiite 000CHOBaHHBIH OTBET.

5. HammmmmTe cymMmmapHOe ypaBHEHHE peaKIUH, MPOTEKAIOMIeH pH pas3psie CBHHIIOBOTO akKyMymsiTopa. Hammmmure cxemy
3TOTO TabBaHUYIECKOTO 3JIEMEHTA M ypaBHEHHUS KaTOAHOTO W aHOJHOTO ITPOIIECCOB.

6. Haiite onpenenenue noHsaTusa «1uddy3us». 3anumure 1 u 2 ypaBHenuss ®uka, o0nacTb UX npuMeHeHus. Paccmorpure
MexaHu3M Tuddy3un B razoo0pasHoii ¢ase. 3anunmre Gopmyity s pacuera kodddunuenrta nuddysun.

7. Haiinnte koapdunment aupdyznn kuciopona npu temrepatype 308 K u armocthepnom mapnennu, eciu 6oo=3,02%10-
10 u C=125.

8. Kaxue Bam n3BecTHBI cl0XHbIE KHHETHYECKUE Tpouecchl? JlaiiTe UX KpaTKyr0 XapakTepUCTHKY. BriBeauTte ypaBHEeHUE
JUIS pacdeTa CKOPOCTH TTOCIEI0BATEIBFHOTO Iporecca. OnpenennTe TNMATHPYIONTYIO CTaANIO.

9. Uro Ha3bIBaeTCsl BpEMEHEM IoJlypacnana peakuuu? Onpenenure NopsaoK peaklud U KOHCTAHTYy CKOPOCTH, €CIU IPH
W3MEHEHUH HavyajabHOH koHueHTpauuu ¢ 0,502 no 1,07 Monb/a nepuon nodypacaaa ymensliaercs ¢ 51 10 26 c.

10. [aiite noHsiTHE rereporeHHOro Kartajuusa. OObsSCHUTE, KAKOB MEXAaHM3M BIMSHUS KaTajau3aTopa Ha CKOPOCTb
XUMHYecKOH peakimu. [IpuBenure mpuMepsl KaTATUTHIECKUX PEaKIUi B METAILTYpPTHH.

KonTtponbHast paboTa MOXKET OBITh POBEEHA JUCTAaHIIMOHHO B cucteMe LMS Canvas B BUE TECTHPOBAaHUS (YK-6.1;
OIIK-4.1; TIK-1.3)

5.4. MeToauka OLICHKH OCBOCHHS AMCHMILIMHBI (MoayJisl, npakTuku, HUP)

Kpurepnu onieHKH KOHTPOIBHOH pabOTHI, IPOBOAUMOIT B nucTaHIMOHHOH hopme B LMS Canvas
85 <TIIpouenT BepHbIX 0TBETOB < 100 - OTIAMYHO

70 < IIpoueHT BepHBIX OTBETOB < 84 - XOPOIIO

50 < IIpoueHT BepHBIX OTBETOB < 69 — yNOBIETBOPUTEIBHO

6. YA EBHO-METOANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUIIJIMHBI (MO YJIA,

6.1. Pexomennyemas Jureparypa

6.1.1. OcHoBHasi iuTEpaTypa

ABTOPBI, COCTaBUTEIH 3arnaBue WznarensctBo, rof, 31. agpec | Kon-Bo
JI1.1 | KyxoBuukuii A.A., dusnueckas XuMust: Y4eOHUK M.: Meramnyprus, 2001, 18
IIBapuman JIL.A.
JI1.2 | B.B. bynanos, T.H. XumudecKkast KHHETHKA: yaeOHoe mocodne Jlans, 2014, 10
JlomoBa, B.B. PriOkun
JI1.3 [K.C.Ilonomapera, B. [C6opHuk 3a1a4 mo Gpu3HMYECKOi XUMHHU: YICOHO- M.: MUCHC, 2007, 100
I'. T'yrns, I'.C. METOANYECKOE
Huxonscknii
6.1.2. JlonoHUTE/ILHAS JINTEPATYpa
ABTOpBI, COCTaBUTENN 3arnaBue W3narensctBO, rof, 31. aapec | Kon-Bo
JI2.1 |B.C. bokmreitn, M.U. |Kpatkuii kypc pusnueckoit xumun: yaeOHO- M.: MUCHC, 2002, 10
Mennemies METOANYECKas

6.1.3. MeTronuueckue pa3padoTku

ABTOpBI, COCTaBUTENHU 3arnaBue W3narensctBO, rof, 21. agpec | Kon-Bo




ABTOpBI, COCTaBUTENHN 3arnaBue WznarenscTBo, TON, 911. aapec | Kom-Bo
JI3.1 |B.U. I'pe3ynoB, JI.O. [COopHHK 3a1a4 10 HUZNIECKON XUMUH: YIEOHO- M.: Yueba, 2003, 200
CepxeHko, B.A. METOINYECKAS
[ITamoBa
JI3.2 | B.W. I'pe3yHoB, J.O. | ®usmueckas XuMUs: J1aOOPATOPHBIA MPAKTHKYM HosoTpowunx, 2000, 15
CepikeHKO
JI3.3 | E.B. Hedenosa Ousnueckast xumus Y.1. Xummueckast repmonunamuka: | HO HUTY "MUCuC", 2012, 67
J1a00PaTOPHBII TPAKTHKYM http://elibrary.misis.ru;
www.nf.misis.ru
6.2. Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH ""UHTepHeT"
21 |H® HUTY "MUCuC"
92 | KubepJlennnka
93 | Poccuiickas HaydHas 3JCKTPOHHAS OUOIHOTEKA
6.3.1 Ilepevyenb MporpaMMHOT0 o0ecedeHust
6.3.1.1 | 1.MicrosoftOffice 2007;
6.3.1.2 | 2.Windows 7,
6.3.1.3 | 3. Kaspersky Administration Kit;
6.3.1.4 | 4. Kaspersky Endpoint Security 10;
6.3.1.5 | 5.Kaspersky Endpoint Security 6;
6.3.1.6 | 6.«I"apanTAdp0» (KIHMEHT).
6.3.1.7 | 7.0nexTpoHHbIN 00pa3zoBaTenbHbIi pecypc LMS Canvas
6.3.1.8 | 8.Microsoft Teams

6.3.2 TlepeuyeHb HHPOPMALUOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JIs1, IPAKTUKH, HUP)

7.1

JU1s IpoBeeHNs JEKIHH, TPAKTHUECKUX 3aHATHI U IPOMEKYTOUHOH aTTECTAI[UN UCTIOIB3YIOTCS YIeOHBIE ayAUTOPHH,
OCHAII[CHHBIE CIIEIUATN3UPOBAHHON MeOETbIO (TIAPTHI, CTYIbsS, KJIACCHASI JOCKA), IEPCOHATBHBIM KOMITBIOTEPOM (C
IIPOTPaMMHBIM 0OECIICUCHUEM, C TOCTYIIOM B CETh MHTEPHET U B 3JIEKTPOHHO-UH(DOPMALIMOHHYIO CPey YHUBEPCUTETA),
MYIBTUMEIUHHBIM 000PYJOBaHUEM.

72

J1J1s BBITIOJTHEHUS! CaMOCTOSITENBbHOM pabOoThl HCMONB3YeTCs ayAIUTOPHs Ul CAMOCTOSITENbHOM paboThl (aya.123)u
KypCOBOTO TIPOCKTHPOBAHUSI, OCHAIIICHHAs yaeOHOH MeOelbo, KOMIBIOTEPAMH C IIPOTPaMMHBEIM OOecriedeHneM, C
JIOCTYIIOM B CETh MHTEPHET U B 3IEKTPOHHO-HH(POPMAIIOHHYIO CPELy YHUBEPCUTETA.
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7.4

Jl1s mpoBenieHns 1a00PaTOPHBIX PadOT UCIIOIb3YETCs ClIEHHANIN3NPOBaHHAs 1aO0paTOpHs 110 00IIeH ¥ HEOPraHNYECKOH
xumuH (ayxn 140, ocHoIeHHAs: 000PyTOBaHUEM:

7.5

7.6

CnenuanusupoBanHas Jadoparopus Ousnyueckoit XuMun:

7.7

1. nabopaTopHas MeOerb

7.8

2. nabopaTopHast mocyaa

7.9

3. obmienabopaTopHoe 000pyIOBaHNUE:!

7.10

3.1. BeITSDKHOM mIKag

7.11

3.2. CymUIBHEIH mWKag

7.12

3.3. BeChI 3JIEKTPOHHbBIE

7.13

3.4. Bechl OJICKTPOHHBIC aHAJIUTUYCCKUEC

7.14

3.5. mopTaTUBHEIE NEKTPOHHBIE TEPMOMETPHI

7.15

3.6. cexyHIOMEpbI

7.16

3.7. MarHUTHBIE MEIIAIKH

7.17

7.18

4. CTICIMATN3UPOBaHHOE 000pYI0BaHHE:

7.19

4.1. VJIK «Xumusy»

7.20

4.2. Mmoztynb «DIEKTPOXUMHUS»

7.21

4.3. monynb «TepMocTaT U KalOpUMETP»

7.22

4.4. monynp «Tepmuueckuil aHaIU3 IByXKOMIIOHEHTHOW CUCTEMBI»

7.23

4.5. KOHAYKTOMEpPBI

7.24

4.6. TEH3UOMETD




7.254.7. xanopumerpsl

7.26 | 4.8. pedpakTomerp

7.2714.9. caxapumerp

7.28

7.29 | 5. HOYTOYK U MPOEKTOP LISl IIPOBEICHUS JICKIUH U IPAKTUYSCKUX 3aHATHUI, OPraHU3alU CAMOCTOATEIBHON PabOThI
CTYICHTOB.

8. METOANYECKHUE YKA3AHUA JJIAA OBYYAIOINXCA 110 U3YYEHUIO JTUCHUITIJIMHBI (MOAY JIA,
IMPAKTUKHW, HUP)

Jlns yeremHoOTo 0CBOCHUS Kypca «Pu3udeckast XUMUs» HE0OXOJMMO MOCEIIaTh BCe BUABI yUeOHBIX 3aHATHH (JEKIUH, IPAKTHKH,
nabopaTopHbie pabOThI U KOHCYNbTAIIMH) U BBIIOJHATH CIEAYIOLINE paBuiIa 00ydeHHs:

L. Ha nexuuro ciemyer mpuxoanTh 63 ONMO3AaHUHN, TOJTOTOBICHHBIM, IPEIBAPUTEILHO BBIyYHB MaTEpHal IPEAbIIyIeH
neknun. Eciu nake nociie Barmreit mpexBapuTensHOM MOATOTOBKY y Bac BO3HUKAIOT TPyAHOCTH B TOHNMAaHHH MaTepHaa,
HEoOX0AMMO 3a/1aBaTh BOMPOCHI JIEKTOPY 10 XOAY OOBSCHEHHUS.

2. Ha npakTtuyeckoe 3aHATHE cledyeT NPUXOJUTh MOJATOTOBIEHHBIM: C TETPAAbIO Ul MPAKTUYECKUX PabOT, 3aa4HUKOM,
TeTpajbo IS JeKIUH. [IpeBapuTeIbHO ClleyeT BEIydUTh TEOPETHIECKIH MaTepHal o TeMe IPaKTHIECKOTO 3aHATHS, OBITH
TOTOBBIM K CAMOCTOSATEIBHOM paboTe. B cirydae mpoIrycka MpakTHYIecKOTo 3aHATUS — 03HAKOMBTECH C PEIICHHBIMH 3aadaMy
CaMOCTOATEIBHO WU NIPU TIOMOILIHU CBOMX ToBapuilel. [lTomuuTe, 4To mogo6Hele 3agaun Bam Hafo HAydIUThCS pemaTh, YTOOBI, BO-
HEPBBIX, 3AUTUTH JIJA00OpaTOpHBIE pabOTHI; BO-BTOPHIX, PEIIUTh KOHTPOJIBHYIO Pa0OTYy; B-TPETHUX — HOJIYIHTh 3a4eT.

3. Ha naGopaTtopHyto paboTy ciemyeT IPHXOIUThH MOATOTOBIEHHBIM: C JTaOOPAaTOPHBIM JKypHAJIOM M XajlaToM. Bam Taroke
MOTyT MOTPeOOBAThCS KapaHAalll, TMHEHKA, MHXKEHEPHBIH KanbKyasTop. [IoMHNTE, 4TO CBOEBPEMEHHOE BHINOIHEHHE U 3aIUTa
71a00paToOpHBIX padoT — Bamr nomyck k 3adery. ConacHO CHHCKY JIaDOPaTOPHBIX paboT, CiIeLyeT CBOEBPEMEHHO, TO €CTh JI0
nabopaTopHOH paboThl 0)OPMIIITE JTaOOPATOPHBIN KypHAI. [IoMHUTE, Y4TO TabOpaTOPHBIC PAOOTHI IPOBOSATCS IO CKOJIB3AIIEMY
rpaduky, OTOMY OITUCHIBATh UX B XKypHAJIE CIEAyeT HonapHo, HanpuMep 1 u 2; 3atem 3 u 4. [IpernonaBarens ocTaBiseT 3a coboi
IpaBo He AOMyCTUTh Bac k paboTe, ecny Bel mpHIILTH HE MOATOTOBIEHHBIM!

4. KonTposbHbie paboThl (Bcero 2 B ceMecTp) MPOBOAATCA HAa 4 M 8 MPAKTHYECKOM 3aHATHH COTVIACHO TEMAaTHKE
TPOMIEIINX JIEKIUH U MPaKTHUECKNX 3aHATHH. [Ipy TOATOTOBKE K KOHTPOJIBHOM paboTe HEOOXOIMMO penraTh JoMa 3aJaqH,
MO0J00HBIE TeM, UTO OBIIM PEeIICHB Ha IPAaKTUIECKUX 3aHATHAX, YIUTh JIEKIIUH U IOBTOPSTH BBIBOJBI 110 Ta0OPAaTOPHEIM paboTam
cooTBeTCTBYIOIIEH TeMaTuku. [ToMHMTE, YTO ycHemnHas caada KOHTPOJIBbHBIX paboT — Bamn «aBToMaT» 1o mpenMery.
ITpemoaBatens ocraBiseT 3a cOOOH MPaBO OTCTPAHHUTH CTYACHTA OT KOHTPOJIBHON pabOoTHI, €CITH CTYIACHT CIIUCHIBAET,
pasroBapuBacT U MEIIAeT CBOMM ToBapuiiaM! B cioydae mosydenus HEyJOBIETBOPUTENbHOM OLEHKH BBl MOXkeTe nepenucarsb
KOHTPOJIbHYIO paboTy BO BpeMsi, OTOBOPEHHOE C TPENoJaBaTeNeM.

3 cemectp

TeMbl IPaKTUYECKUX 3aHATHH:

Tema 3ansarusa NeNe 3amau*

OCHOBHBbIC J[omoaHUTEIbHBIC® *

ITepBbIit 3aK0H TepMOAUHAMUKH. PacueT paboThI ra3a B pa3MUYHBIX TEPMOINHAMHIECKUX MTpoIeccax: N300apHOM, H30XOPHOM,

U30TepHUecKOM, agunabaTHOM. [ToHATHE MOJISIPHON U yAETbHOU TETIOEMKOCTEH. 1.1.1. - 1.1.12
1.1.35-1.1.40
105-116

3akon ['ecca. Pacuer TernoBbix 3¢ ¢eKToB peakun. DHTAIBIUIHEINA (akTop. 3aBUCHMOCTD SHTAIBIINN OT TEMIEPATYPHI. 3aKOH
Kupxrodda. 1.1.49-1.1.63 1.1.87-1.1.99
Bropoii 3akoH TepMOAMHAMUKHI. DHTPONHUNHHEIN (akTop. M3MeHeHne S3HTPOINH B CIIOKHBIX (PM3NKO-XMMHUYECKHUX IpOIeccax.

3aBHCHMOCTH PHTPONIMH OT TeMIlepaTypsl u oobema. 1.2.13-1.2.27 135-142
Oneprusa ['u66ca. Dueprus I'enbmronsia. HarmpaBieHHOCT XMMHUECKUX IPOLECCOB. 3aBUCHMOCTD OT HE3aBUCUMBIX ITapaMeTPOB.
KonTponbHas pabora Ne 1. 1.2.34-1.2.43
178-182
XUMHUYECKOE PAaBHOBECUE B OJHOKOMIIOHEHTHBIX CUCTEMAX U IMPOCTBIX CMECSX. 1.2.174-1.2.179 249-260

Teopus pacTBOpoB. PaBHOBecHe Mex Iy pacTBOPOM U ITapoM pacTBopHTens. 3akoH Payss, 3akoH ['enpu, cineactBus. Boipaxkenus
KOHIIEHTpAILlUii pacTBOPOB. 328-331, 347-354  413-417

IMapransHBle MOTBHBIE BEMHYHHEL 3akoH [mO0ca-/rorema. 384-397 401-403

XuMHUYECKOe paBHOBECHE B IBYXKOMIIOHEHTHBIX cucTeMax. D@a3oBble quarpammel. [locTpoenune u nHTEpIpuTanus Ga3oBbIX
JMarpamm. 428-444  470-482

CraTucTHYeCcKHi pacdeT MOJISIpHOH TeruroeMkocTH. KoHTposipHas padoTa Ne2. 2.1-27  2.8-2.10

* - CIIOHBIN CIIMCOK cooTBeTCTBYeT 3amaunuky K.C. [ToHoMapeBoii;

** - IpoCTOM CHCOK COOTBETCTBYET 3aauyHuKy B.1. ['ppi3yHoBa

4 cemectp
TeMbl NpakTUYECKUX 3aHATUI:

Tema 3ansarusa NeNe 3amau
OCHOBHBIE JOITOIHUTEIBLHBIE




OnexkTpoXuMUs. DNEKTPOIPOBOAHOCTD AIEKTPOIUTOB. 548-560 503-510

Onekrpoxumust. DJ]C ranpBaHnYecKkoro sieMeHTa. Pacuer tepmonnHamudeckux BennduH merogoM DJC.  605-610, 620-622
625-629

Ancop6brius. Pacuer ko3 dunuenta axcopomu. I'padudeckuii Merox onpenenenus agcopouun. 633-641  630-632

IToBepxHocTHOE HaTshKeHue. YpaBHeHue llumkoBckoro. KontponsHas padora Ne 3. 644-648

Juddyzus. Pacuer koapdunuenta quddysun. BsskocTs. 649-652,677-678,687-689 690,672

Xvumudeckas KUHETHKA. Pacuer KOHCTaHTBI CKOPOCTH | Topsiika peakiuu. I papudeckuii meron. 700-707,713-720 721-725

Kunernka. DHeprus akTHBAaIUH, BIUSHUE TEMIICPATyphl Ha CKOPOCTh peakiuu. KMHeTHKa CIOXKHBIX pPeakIuii. 747-757
772-776

CrpoeHne BemecTBa. DHEPreTH4ecKkas CXeMa CTPOEHHS aTOMa. KadyeCTBEHHBIE
ATOMHBIE U MOJIEKYIISIPHBIE CIIEKTpbl. IHTepHET-TeCTUPOBaHUE. KAaueCTBEHHbIE

OcBoeHHE ANCIUILIIHEI IIPE/ITIoNaraeT Kak MPoBeICHHE TPaIUIIMOHHBIX ayJUTOPHBIX 3aHATHH, TaK ¥ paOOTy B JJIEKTPOHHOH
uHpopmannonHo-o6paszoBatensHoit cpene HUTY «MUCuC» (OMOC), yacTpio KOTOPOH HEMOCPEICTBEHHO MpeIHA3HAYEHHOH IS
OCYIIECTBIICHHs 00pa30BaTEIBLHOTO TIpoliecca sIBIIsieTCsl DIEKTPOHHBIN oOpa3oBatenbHblil pecypc LMS Canvas. OH gocryrieH o
URL anpecy https://Ims.misis.ru/enroll/E8333T 1 103BOJISIET HCIIOTIB30BATH CIICIIUATBHBIN KOHTSHT H DJIEMEHTHI JICKTPOHHOTO
00ydeHHUs 1 TUCTAaHIMOHHBIX 00pa3oBaTenbHbIX TexHonoruil. LMS Canvas ncrosnp3yeTcs IpenMyIeCTBEHHO ATl ACHHXPOHHOTO
B3aUMOJIEHCTBHS MEXy yIaCTHHKaMHU 00pa30BaTelbHOTO Mpoliecca MOCPEACTBOM ceTH «IHTepHeT».

Yr008! 3¢ eKTHBHO nCIoIb308aTh Bo3MoxkHOCTH LMS Canvas, a COOTBETCTBEHHO U YCIIEITHO OCBOUTH JUCLUILIHHY, HY)KHO:

1) 3apeructpupoBatbcs Ha Kype. st 3TOro HY)KHO IepeiTH 1o CChUTKE ... JIOTWH M TapoJib COBMAIALT C IOTHHOM U TIApOJIEM OT
nuruHoro kabunera HUTY MUCuC;

2)B pyOpuke «B Hauan0» 03HaKOMHTBCS C COAEPKAHUEM Kypca, BOIPOCAMH JUIsl CAMOCTOSITENILHON IOJITOTOBKH, YCIOBHAMHU
JIOITycKa K aTTecTaIiy, GopMoii MpOMeXyTOIHOH aTTecTanny (3a4eT/IK3aMeH), KpUTEPHUSIMH OIICHUBAHUS 1 JIp.;

3)B pyopuke «Moaynm», 3aX015 B COOTBETCTBYIOIIME Pa3/eibl H3ydaTh yaeOHbIC MaTEepHaibl, pa3MeNIeHHBIe IIperoiaBareneM. B
T.4. IOJIb30BAThCS TUTEPATyPOH, pEKOMEHAOBAHHON MpenoaBaTenaeM, Nepexoas M0 CChUIKAM;

4)B pyopuke «bnbnanorekay BO3MOXXHO MOAOHPATH AJIsI BHITOIHEHUS MUCbMEHHBIX Pa0OT (KOHTPOJIbHBIE, JOMAIIHHE PA0OTHI,
KypcoOBBIe pabOTHI/TIPOEKTHI) JIUTEepaTypy, pasmenieHuyo B 9bC HUTY «MUCuC;

5)B pyOpuKe «3agaHus Hy)KHO 03HAKOMUTBCS C COEpKAHUEM 3aJaHus K MICbMEHHOI paboTe, CpOKaMH Cllau, KPUTEPHIMHU
OLICHKH. B ycTaHOBJIEHHBIE CPOKH BBIIOJIHUTH PAaOOTY(bI), IOATPY3UTH 3/1€Ch XKE JUIs IPOBEPKH. Y 100HO Ha3bIBaTh (ailsl paboTh
cienyronuM o0pa3oM (Ha3BaHUE MpeaMeTa (CoKpaleHHo), rpymmna, @O, nata akTyanu3anuu (IpU TOBTOPHOM Pa3MEIICHHH)).
Hanpumep, Oxonomuxa IBanoB M.MI. BMT-19 20.04.2020. Eciiu paboTta coaep>kXuT pucyHKH, (POPMYIIBL, TO C LEIBI0
coxpaHeHus: GopMaTHPOBaHUs €e HY)KHO noArpyxath B pdf ¢popmare.

PaGora, moarpyxaemas Juisi IPOBEPKH, JOIDKHA:

- coZieprKaTh BCE CTPYKTYPHBIE SJIEMEHTHI: THTYIBHBIN JINCT, BBEICHNE, OCHOBHYIO YaCTh, 3aKJIIOUYCHHUE, CITICOK HCTOUYHHUKOB,
HPUIIOKEHUS (IIPH HEOOXOAUMOCTN);

- ObITH OpOpMIIEHA B COOTBETCTBHH C TPEOOBAHUSIMHU.

IIperoaBatens B TEUYCHHE YCTAHOBICHHOTO CpoKa (He OoJiee ecATH JHEH) mpoBepsieT padoTy U pa3MeIaeT B KOMMEHTapHUIX K
3aJJaHUIO PeLieH3NI0. B Hell OH yKa3bIBaeT Kak MOJIOKUTEIBHBIE CTOPOHBI Pa0OTHI, Tak 3aMedanus. [Ipu Hanu4nu B peneH3nn
3aMeYaHuil U peKOMEHAALNH, HY’)KHO BHECTH MONPABKU B pabOTy, HOATPY3UTh €€ 3aHOBO U1 HOBTOPHOU npoBepKu. [Tpu aTom
Ba)KHO CJICIUTH 33 CPOKAMH, B TCUCHUE KOTOPBIX JIOJDKHO OBITH BBITIOJIHEHO 3aJaHue. [Ipy HapyleHn CpOKOB, YKa3aHHBIX
TperroiaBaTelieM BO3MOKHOCTb TIOATPY3UTH Pa00OTY OCTaeTcs, HO CHCTeMa BBEIBOIUT COOOIIECHNE O HapyIIeHHH CpoKoB. [1o
OKOHYaHHWHU CEMEeCTpa MOATPY3UTh PadOTy HE HOTYIUTCS;

6)B pyopuke «TecTb» IPOMTH TECTOBBIE 3a1aHKs1, OCBOMB COOTBETCTBYIOLINI MaTepHall, pa3MellIeHHbIH B pyopuke «Momyiiy;
7)B pyopuke «OIEeHKN» OTCICKHUBATH CBOIO YCIIEBAEMOCT;

8)B pyopuke «OOBSBICHHUSI» YNTATh OOBSABICHHUS, pPa3MEIIacMbIe IIPEMoAaBaTeNeM, 1aBaTh OOPAaTHYIO CBS3b;

9)B pyopuke «O0CcyxaeHus» co3aaBaTh 0OCYKICHUS U yIaCTBOBATh B HUX (00CYKIal0TCs 00II1e MOMEHTHI, BHI3bIBAIOIIUE
BOIIPOCHI y OOJIBIIMHCTBA IpynIbl). JlaHHas pyOpHKa Takke MOXKET OBbITh HCIIOJIB30BaHA [UISl B3aMMHOM IIPOBEPKH;

10)IpOSIBIATE PEeTySIPHYIO aKTHBHOCTE Ha Kypce.

[IpenmMymecTBEHHO AT CHHXPOHHOTO B3aHMOJICHCTBUS MEXIY YUaCTHUKAMH 00pa30BaTEIbHOTO MPOIecca HOCPEICTBOM CETH

« HTreprer» ncnonbiyercs Microsoft Teams (MS Teams). UToObI OIHOLIEHHO UCIIONB30BATh €70 BO3MOXHOCTH HY)KHO
YCTaHOBUTH Npriiokenue MS Teams Ha mepcoHaNbHBIN KOMITbIOTEp 1 TenedoH. CTapocTaM HY)KHO co3naTh rpymmy B MS Teams.
VY4acrue B rpynme no3BoJser:

- CITyIIaTh JIEKIHN;

- paboTaTh Ha MPAKTUYECKHUX 3aHATUAX;

- OBITH Ha CBSI3M C IPEIIoiaBaTesieM, 3a/1aBasi €My BOIPOCH! MJIM OTBEYast Ha €ro BOIIPOCH B 00IIEM JaTe TPyYNITE B pabodee BpeMs ¢
9.00 mo 17.00;

- OCYILECTBIISATh COBMECTHYIO pabOTy HaJl JOKyMeHTaMH (BkIagka «Daiimsr).

ITpu mpoBeneHUN 3aHATHH B TUCTAaHIMOHHOM CHHXPOHHOM (hopMaTe HY)KHO Bcerya paboTaTh ¢ BKIFOUSHHON KaMepo.
VckiroueHne — eciti MperoAaBaTeNb IMOIMPOCHT OTKIIOYHTH KaMepsl B MEKPO(OHEI B CBA3M ¢ OoipIIMu moMexamu. Ha aBatapkax
JIOJKHBI OBITH UCKITIOUUTEIBHO JIEIOBBIE POTO.

ITpu nmpoBeeHNH NEKIMOHHO-NPAKTUYECKUX 3aHATHI BEIETCA 3aUCh. DTO JAa€T BOZMOXHOCTb IPOCMOTPA 3aHATHS B CIydae
HEBO3MOXKHOCTH IIPHCYTCTBHS Ha HEM WM TIPH HEOOXOIMMOCTH BHOBb OOPATHTCSA K MaTepHaIy B 3aHOBO €T0 IIPOCMOTPETE.




