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1. Uenun n 3agaum gucumnimuHbl

Llenbio ocBoeHus ancumninuHbl siBNSeTca (opMupoBaHMe KomneTeHuun obyvarowlerocs B

obnacTtu npodeccnoHanbHOM AeATENBHOCTU U cdepe NPodeCcCnOHanNbHON AEATENbHOCTU:

16 CTpouTenbCTBO U XUMNULLHO-KOMMYHanbHOE X03aUCTBO (B cchepax: cbop, nepepaboTka,
yTUNM3auusa M XpaHeHwe OTXOAOB NpPOM3BOACTBA,; obecneyeHne IKOMOrMYECKN U CaHUTapHO-
anngemuornornyeckn 6esonacHoro obpalleHnsa ¢ oTxog4ammu NPon3BOACTBa U NOTpebneHuns);

26 Xnumunyeckoe, XMMMUKO-TEXHOSOMMYECKoe NPOM3BOACTBO (B cdepax: 3awuTa OKpyKatoLlewn
cpeabl U NMKBMOaUNSa nocneacTsunii Bpe4HOro Ha Hee BO3aencTBus; cbop, nepepaboTka, yTunmusaumsa m
XpaHeHne OTXOAOB Npoum3BoACTBa;  obecrneyeHue 3SKOMOrMYEeCKU U CaHUTapHO-3NUAEMUONOrNYECKN
GesonacHoro obpalleHna Cc oTxogaMmm nNpou3BoAcTBa M nNoTpebneHus; paspaboTka 3Hepro- wu
pecypcocbeperatoLlmx MpoueccoB B XMMUYECKOW TEXHOMNOrMW, HepTexummm u OBuoTexHonoruu;
pa3paboTKka, co3gaHWe W 3KchnnyaTauumsi SHepro- U pecypcocbeperaroinx mMawvH U annapartos
XUMUYECKNX NPOUN3BOACTB);

40 CkBO3Hble BWAbl NPOdECCUOHANBHON [AEATENbHOCTU B MNPOMbIWIIEHHOCTN (B cdepe
opraHvMsaumm 1 NpoBeaeHnst Hay4YHO-MccneaoBaTeNbCKMX N ONbITHO-KOHCTPYKTOPCKMX paboT B obnactu
9Hepro- u pecypcocbeperalowmx MpPoOLECCOB B  XMMUYECKOW TEXHONMOornm, HedpTexumum u
BuoTexHonorum).

AdvcumnnuHa HanpaBneHa Ha pelueHne 3agady NpodeccuoHarnbHONW AEeATENbHOCTM CreayLmX
TUMNOB: TEXHONOMMYECKUA, OPraHM3aLnoHHO-YNpaBNeHYECKUA, NPOEKTHLIN, 3KCNEPTHO-aHaNUTUYECKUN.

lMporpamma cocTaBrneHa B COOTBETCTBUM C TpeboBaHuaMu dedepanbHOro rocyaapCTBEHHOro
obpasoBaTenbHOro ctaHaapTa Bbicllero obpasoBaHnsa no HanpaeneHuto noarotoBkn 18.03.02 BHepro-
n pecypcocbeperatoLime NPoLEeCChl B XMMUYECKOW TEXHOMOrMK, HedpTexMMmmnm n BUOTEXHONOTUN.

2. MepeyeHb nNNaHUMpyeMbiX pe3ynbTaTOB OOYYeHUsl, COOTHECEHHbIX C
nnaHUpyeMbiMU pe3ynibTaTaMyM OCBOeHUsi o6pa3oBaTeNnibHON NporpamMmmbli

Ne Kom dopmynupoBKa Koa n HanmeHoBaHWe nHaMKaTopa [OCTUXKEHUA
n/n | komneTr KOMMeTEeHLUUn KOMMeTEeHLUUn
eHuun

1 YK-1 CnocobeH ocyLlecTBNATb WO1v1 — AHanuaupyeT 3agavy, Bbligenss ee 0GasoBble
MOWCK, KPUTUYECKNI COCTaBMsOLLME, OCYLLECTBIISAET 4EKOMMNO3NLMIO 3a4a4m
aHarnu3 u cuHTes MO2y+ — Haxogut wun  KpuTMYecKn  aHanusmpyet
WHpopMaLnn, NPUMEHATb MHOopMaLMo, HeOOXOOUMYIO AN peleHUss NoCTaBneHHOW
CUCTEMHbIN Nnoaxon Anst 3agaum
peLLeHNs NOCTaBMEHHbIX
3agav

2 OrK-1 CnocobeH nayyatb, | WO 1onk1 — AeMOHCTpUpyeT 3HaHMS O CTPOEHMM BELLLECTBA,
aHanuaupoBaTb, npupoae XMMUYECKON CBA3U U CBOMNCTBAX Pas3nUYHbIX
MCnonb3oBaTb MEXaHWU3Mbl | KNacCoB XMMUYECKUX ANIEMEHTOB, COEAUHEHUI, BELLLECTB 1
XUMUYECKMX peakuun, | maTtepuanos Npu pelleHnr 3agad npodeccuoHanbLHomn
NMPOUCXOAALLMX B | AesATEeNbHOCTH
TEXHOSTOrMYeCcKmx NO20nk1 — NpuUMeHsieT 3HaHNA OCHOB OM3NYECKMX SABNEHUIA 1
npoueccax 1 OKpyXalLeM | XMMUYECKMX MPOLeCCOB B MpodbeccroHanbHoM 4eaTenbHOCTH
Mupe, OCHOBbiBadACb Ha | 3onk1 — PewaeT ctaHaapTHbIE 3ada4n B
3HaHWAX o CTPOEHUU | npodreCCMOHanbHON OEATENBHOCTU C MPUMEHEHMEM
BellecTea, npvpoAe | eCTeCTBEHHOHAYYHbIX Y OOLLENHXKEHEPHBIX 3HAHWN
XNMUYECKON CBA3N n
CBOWCTBax pasnmnyHbIX
Knaccos XUMUYECKMX
3MNEMEHTOB, COEAMHEHUN,
BELLECTB U MaTepranos

Koa n HanmeHoBaHue nHaMkatopa PesynbTaTtbl 006y4eHus (nokasaTenu oLeHMBaHUs)
OOCTMXKEHUS KOMNeTeHUMn
WO1w+ — AHanuaupyeT 3agady, | 3HaeT: pelaemble 3agaqum u 6asosble cocTaBnaoLme HU3N4ECKon n
Bblaensis ee 6asoBble | KONNOUOHOM XNMUK
cocTaBnsioLme, OCYLLIECTBMNAET | YMeeT: MpoBOAUTb aHanvM3 3agadn  u3N4eckorm W  KOMouaHowu




JEKOMMO3MLNI0 3aaa4m

XUMnmn

BnapgeeT: HaBblkamMu aHanmMsa 3agad (PU3NYECKONn W KOSMOUOHON
XNMUn

WNO2yk1 — HaxognuT un KkputMyecku | 3HaeT: WUCTOYHWMKM WHAOPMauUMM Ans  peleHus MnoCTaBneHHON
aHanunsunpyet nHpopmaumio, | 3agavm MOU3NYECKON U KONNMONOHOW XUMUK
Heobxoavmyto ans pelleHnsa | YmeeT: HaxoguTb  WUCTOYHMKM  MHOpMauuMM Ans  pelueHus
nocTaBneHHON 3a4aun nocTaBneHHOM 3ag4a4v U3N4ECKON U KONNONOHON XUMUK

Brnageet: HaBblkamu aHanusa uvHdoOpMauuu  AnS peLueHus

NnocTaBneHHOM 3a4a4v PU3N4ECKON U KONNONOHOW XUMUK

W 1omk1 — [emMoHCcTpupyeT 3HaHus o

3HaeT: OCHOBHblE MOHATUS U 3aKOHbI (PM3NYECKOW U KOMSOWAHOM
XUMUK, Heobxooumble AONS pelleHust 3agad  npodeccrMoHarnbHOM
[NeATeNnbHOCTH

CTpOEHNN BeLEeCTBa, npupoae
XUMUYECKOM CBSA3M UM CBOMCTBAaX
pasnUyHbIX  KNacCoB  XMMMUYECKUX

3M1IEMEHTOB, COeQMHEHWI, BELLECTB U
mMmatepuanoB npum peweHunn 3agad

YMeeT: npoBoANTb pacyeTbl C UCNOSNb30BaHNEM OCHOBHbIX 3aKOHOB U
ypaBHEeHNn PU3NYECKON U KONMOMAHON XMMUKU B NPOodeCccuoHansHom
OEesATENbHOCTH

I'IpO(*)eCCVIOHaJ'I bHOW OeATeNbHOCTH

BnapeeT: OCHOBHbIMM HaBblkaMu MHTEpNnpeTnpoBaHnA MoJ1y4eHHbIX
pacyeTHbIX N 3KCnepumMmeHTalribHbIX OaHHbIX B ﬂpOd)GCCVIOHaﬂbHOVI
AEeATESIbHOCTU

WO20nk.1 — NpUMEHSIET 3HAHUSA OCHOB
PM3MYECKMX SABMAEHUA N XUMUYECKUX

3HaeT: OCHOBHbIE MOHATUS M 3aKOHbl (PU3MYECKON U KOMMouaHoM
XUMUK, HeoGxoauMble AN pelleHus 3ajad  npodeccuoHanbHo

npoueccoB B MpodeccnoHanbHOn | AeaTenbHOCTU

OeATenbHOCTU YMeeT: onpegenaTte NopsgkM TEPMOAMHAMUYECKNX U KMHETUYECKMX
XapaKTEPUCTUK XMMUYECKMX PeaKuUn 1 NpoLeccoB
BrnageeT: OCHOBHbIMM HaBblkaMW UHTEPNPETUPOBAHUSA MOSyYEHHbIX
OaHHble Ha OCHOBE NPUOBPETEHHBLIX TEOPETUYECKUX 3HAHUM Mo
PU3NYECKON U KONNONOHOW XMMUU

WO3omk1 — PewaeTr craHaapTHble | 3HAET: OCHOBHbIE MOHATMS M 3aKOHbI (PM3UYECKOW U KOMSOWUAHOM

3agjauun B NpodEeCcCUOHarnbLHON | XMMUK, Heobxoaumble Ans peleHus 3agad npodeccuoHanbHOW

OedATenbHOCTM € MNPUMEHEHUEM | OeATeNbHOCTU

€CTEeCTBEHHOHaY4HbIX n | YMeeT: NnpoBOANTb pacyeThbl C UCNOSMb30BaHNEM OCHOBHbIX 3aKOHOB U

obuwen H>XX€HEePHbIX 3HaHWI

ypaBHEHUN PUNYECKON U KOMMOUAHOW XUMUU B NpodheCCMoHarnbsHOM
OEeSATeNbHOCTH

BnapeeT: OCHOBHbIMM HaBblkaMmu MHTEpnpeTnpoBaHUA MoJ1y4eHHbIX
pacyeTHbIX N 3KCnepumMmeHTalribHbIX OaHHbIX B ﬂpO(beCCVIOHaJ'IbHOVI
AeATESIbHOCTU

3. MecTo aucuunnuHbl (moayns) B ctpyktype OOl BO

[AucumnnmnHa otHocuTcsa K obsizamernibHoU Yyacmu Bbnoka 1 OOIl. OucumnnuHa sisnsieTcs
06s3aTENbHOM K N3YYEHUIO.

M3yyeHne gucumnnmHbl OCHOBAHO Ha 3HAHUAX, YMEHUSIX U HaBblkax, NOSTyYEHHbIX Mpu
n3ydeHnn obyyarwmmmca avcumnnuH  HeopezaHuuyeckas xumusi, Mamemamuka, ®u3uka,
AHanumudeckas xumusi u PXMA.

AvcuunnuHa gaBnsieTcs npegwecTBylOWEen Ana u3ydeHus avcuunnuH [pouecckl u
annapamel, [lpoueccebl u annapambl 3awumsl OKpyxarowel cpedbl, OCHO8bI Hay4YHbIX
uccriedogaHuli U UHXEHepHO20 meop4yecmaa.

4. O6bem aucumnnuHbl (Moaynsa) n BuAbI y4e6Hon paboTbl

O6Lwaga TpyaoemMKocTb ANCUMNANHBI (MOOyNs) cocTaBnseT 4 3ayeTHble eguHuL,.

Buabl yye6HoOM paboTbl Bcero yacos CemecTp
4
akaag. akaag.
144 144
KowmakmHasi paboma, 8 m.y. ayOumopHbie 57,1 57,1
3aHAmus:
Jlekunn 18 18
JlTabopaTopHble paboThl 36 36




B TOM YuUcne B popme npakTm4eckomn nogroToBku 20 20

KoHcynbTaumm Tekywimne 0,9 0,9
KoHcynbTaumm nepeq 9k3aMeHoM 2 2
Budbl ammecmauyuu, aK3amMeH 0,2 0,2
CamocmosimenbHasi paboma: 53,1 53,1
MogroToBka k konnokemymam (K 2) 6 6
BbinonHeHne pacyeToB MO pacyeTHO-NPaKTUYECKUM 6 6
pabotam (PP 2)

BbinonHeHne  pacyetoB  no  nabopaTopHbIM 12 12
paboTam.

HpopafSOTKa MaTtepuana no y4eOHUKY M KOHCMNEKTY 29 1 29 1
nekunn ’ ’
[MoaroToBka K 9k3ameHy 33,8 33,8

5 CoaepxxaHme aucuunnuHbl (Moayns), CTPYKTYpUpoBaHHOE Nno Temam (pasgenam)
C yKasaHueM OoTBeAleHHOro Ha HUX KonM4yecTBa akaAeMU4ecKMx 4acoB U BUAOB y4eOHbIX
3aHATUM

5.1 CopepxaHue pasgenoB AUCLUMIIUHBI

Ne HanmeHoBaHue pasgena CopepxaHue pasgena TpynoemkocTb
n/n OUNCLMNNUHBI (yka3bleaemcsi 8 Qudakmuyeckux eOuHUUax) pa3ﬂ2’;3’ ak.
1 | OCHOBbI XMN4YECKON [MepBbi 3aKOH TEPMOAUHAMMKM. 13,1
TepPMOOUHAMMKN Tepmoxmumusa.*
BTopoii 3akoH TepMoguHaMUKN.
PacyeTbl SHTponNMM npoLeccoB M abCOMTHOMO
3HaAYEeHUS SHTPONUN.
TepmognHammyeckme noTeHumansi.

2 | TepmogmHamudeckoe XuMunyeckmin noteHuman. 15
OnucaHne XMMMYECKNX n TepmoguHamumka pacTBOpPOB.
¢a3o0BbIX paBHOBECUI B OCHOBbI TEPMOAUHAMUKN reTePOreHHbIX CUCTEM.
MHOIOKOMMOHEHTHbIX ®a3oBoe paBHOBECME B  OLAHOKOMMOHEHTHbIX
cucTtemax cucTemax.

Mprmepsl ¢as3oBbIX paBHOBECUN B
MHOFOKOMMOHEHTHbIX CUCTEMaX.*

M3oTepmbl  xummyeckon peakummn. KOHCTaHTbI
XUMMYECKOW peakunn.

BnuaHve  TemnepaTypbl M daBrnieHWs  Ha
XUMUYECKOE paBHOBECHE.

3 | TepmoguHamuka TepMmoguHamMumka pacTBOPOB ANEKTPOSNTOB. 15
pacTBOPOB 3MEKTPONIMTOB U | DnekTpuyeckas NpoBOAMMOCTb pacTBopoB
ANEKTPOXNMNYECKMX ANEeKTPONnNTOB.
cucTem TepmognHamuka ranbBaHUYECKOro anemMeHTa u

anekTpoaa.
Tunbl aNekTpoaoB.
Bugbl ransBaHWYEeCKUX 31EMEHTOB.

4 | Xumun4yeckas KUHETUKA U dopmarnbHble KMHEeTU4eckue ypaBHeHuns 15
Katanus OOHOCTOPOHHMWX peakL 1.

KnHeTrKa CrnoXHbIX peakumi.*
[OMOreHHbIN, hepMeHTaTUBHbLIN U FeTEPOreHHbIN
KaTanms.

5 | TepmogmHamuka TepMmoguHammnyeckme YHKLUMNM MOBEPXHOCTHOIO 27
NMOBEPXHOCTHbIX SIBNEHWN cnos.

[MoBEpPXHOCTHbIE SABNEHWs: apcopbumsi, agreswus,
cmayvBaHue.*

Teopun agcopbumu.

[1BOViHOM aNeKTPU4ECKMI CMOMN.
ONEeKTPOKUHETUYECKUE ABMEHUS.

6 | OcHoBHble cBOWCTBaA Buabl gucnepcHblx cuctem 22
OUCNepcHbIX CUCTEM YCTOMYNBOCTb OUCMEPCHbIX CUCTEM *

OnTnyeckne siIBNEHUS B OWNCMEPCHBIX CUCTEMAX.




| CTpykTypoo6pa3oBaHmne B AUCNEPCHBIX CUCTEMAX.
KoHcynbmauuu mekyujue 0,9
KoHcynbmauuu neped sk3amMeHOM 2
Ok3ameH 33,8

*B (hOpME NPaKTUHECKON NOATOTOBKM

5.2 Pasp,enbl AUCUUNIIUHbI U Buab! 3aHATHI

Jlekumu, JIP, CPO,
HavnmeHoBaHWe pa3gena ancumnimHbl

aK. yac akK. yac akK. yac
OCHOBbI XMMUYECKOW TEPMOANHAMUKU 2 4* 7.1
TepmognHamMmyeckoe onucaHne XMMUYeCcKnx u 2 4* 9
a30BbIX paBHOBECUI B MHOTOKOMMOHEHTHbIX
cucremax
TepMmoguHaMunKka pacTBOPOB ANEKTPOSINTOB U 2 6 7
3EKTPOXNMUYECKUX CUCTEM
XnmMmyeckas KUHeTUKa 1 Katanua 2 4* 9
TepMognHaMumKka NOBEPXHOCTHbLIX ABIEHWI 6 10* 11
OCHOBHble CBOMCTBA AMUCMEPCHBLIX CUCTEM 4 8* 10

*B (hopMe NPaKTUHECKON NOATOTOBKM

rayibBaHN4eCKOro 3JjieMeHTa 1 arieKTpoaa.

5.2.1 Jlekuum
Tpya
o HanmeHoBaHue . 0eMK
TemaTtunka NeKUMOHHbIX 3aHATUN
pasgena QUCUMMIMHbI ocTb,
4yac
OCHOBHbIE MOHATUA XMMWUYECKOW TepmoauvHamuku. [lepBbii  3aKoH
TepmoanHamMukn. BHyTpeHHsAs aHeprus. [pumeHeHne 1 Havana K
HEeKOTOpbIM npoueccaM. JHTanbnusa. Tepmoxumuda. 3akoH [ecca u
cneactens M3 Hero. BrnvsHne Temnepatypbl Ha TennoBon adpekT
XUMUYECKMX peakumi, 3akoH Kmpxrodga. PacyeT TennoBbix addekToB
OCHOBbI XMMUYECKOW XUMMYECKMX  peakumin. Btopon  3akoH  TepmoguHamukn.  Ero >
TEpPMOOUHAMMKN MaTeMaTu4yeckoe BblpaXeHue Ana  obpaTtMMbiXx U HeobpaTuMbIX
NpoLEeccoB. QHTPOMUSA U HanpaBreHMe CaMOMNPOM3BOMbHbBIX MPOLECCOB
B W30MMPOBAHHBLIX CUCTEMAaX. [epMOAMHAMUYECKME MOoTeHumans.l.
OHeprus  lenbmronbua, 3Heprust [mbbca. YpaBHeHuss [mnbb6ca—
"enbmMronbua. Kputepun BO3MOXHOCTH CaMOrpomn3BOribHOIo
NpOTEKaHNS pPeakunmn 1 yCcrnoBus paBHOBECUSA B CUCTEMAX.
OCHOBHblE  MOHATUA  CMOXHbIX  OTKPbITbIX  CUCTEM.  XMMUYECKUN
noteHuman. NpumeHeHne TeEpMOANHAMUKM K XUMUYECKUM PaBHOBECUSIM.
N3oTepMbl xvmuyeckon peakumn. KOHCTaHTbl XMMUYECKOW peakumw.
TepmoguHammyeckoe | BnvsHue TemnepaTypbl Ha XuMmudeckoe pasHoBecue. W3oxopa w
onncaHue XMMn4Yecknx | nsobapa peakuun. BnusiHue paBneHUss Ha XMMUYECKOe paBHOBECHE.
1 cpasoBbIx TeopeTnyeckuii  BbIXO4  MNPOAYKTOB  peakuun.  TepMoavHamuka >
paBHOBECUI B pacTBopoB. NapunanbHble MOMbHbIE BEMMYMHBLI KOMMNOHEHTOB pacTBopa.
MHOFOKOMMOHEHTHbIX OcHoBbI TepMoaNHaMMKN reTeporeHHbIX CUCTEM. Ycnosue
cucrtemax TepmMoanHaMMYEeCKOro paBHOBECUSA B FeTEPOreHHbIX cuctemax, Teopema
mbbca. TpaBuno a3 [wnbbca. PasoBoe paBHOBECME B
OOHOKOMMOHEHTHbIX cuctemMax. YpaBHeHue Knayaumyca-KnanernpoHa.
$a3oBoe paBHOBECKE B MHOTOKOMMOHEHTHbIX CUCTEMAX.
TepmognHamuka pacTBOpoB anekTponutoB. MeTtoa  akTmBHOCTEWN,
TepmogmHamumka CpPeAHAs WOHHasi aKTUBHOCTb, WOHHasi cuna. OCHOBHbIE MOMOXEHUSA
pacTBOpoOB TEopuUn CunbHbIX anekTponutoB [ebas u Xiokkkenda. JnekTpudeckas
ANEKTPONNTOB U NpOBOAMMOCTb PacTBOPOB 3MEKTPONUTOB: yAenbHas M MonspHasl, ux | 2
ANEKTPOXUMNYECKMX 3aBUCMMOCTb OT KOHUEHTpauun anektponuta. [oagBMXHOCTM WMOHOB.
cuctem 3akoH Konbpaywa. 3nekTpoaHble npouecchl. TepmMoauMHamuka




OCHOBHbIE MOHATUSA U NOCTYNAaTbl XMMUYECKON KMHETUKU. PopMarnbHble
KNHETUYECKNE  ypaBHEHMSI  OOHOCTOPOHHMX  peakuuin.  Cnocobbl
Xnmunyeckas KMHeTUKa | onpegeneHna nopsigka peakuun. KuMHEeTMKa CROXHbIX — peakuuin.
n KaTanus 3aBMCMMOCTb CKOPOCTU peakumn oT TeMnepaTypbl. Teopum XMMMUYECKom
KuHeTUKN. OCHOBHble MNOHATUS KaTanu3a. [OMOreHHbIn: KUCHOTHO-
OCHOBHOW KaTtanui. PepmeHTaTUBHbIN KaTanns. [[eTeporeHHbIN KaTanms.

TepmoamMHamunyeckne yHKLMM MOBEPXHOCTHOrO cnos. [loBepxHOCTHOE
HaTsxeHne, cBobogHas  ydenbHas  MOBEPXHOCTHAsA  3Heprus.
lMoBepxHOCTHbIE  sBMEeHWsi:  agcopbums, agresus, CMadnBaHue.
TepmogunHamudeckasi Teopust agcopbuumn M'mbodea. Teopum agcopbumu.
MoHomonekynsipHas Teopus agcopbuun Jlenrmiopa.
MonumonekynspHas agcopbuus. Teopust BAT, MNMonsHK. NMoBepXHOCTHO-
TepmoauHammka aKkTuBHbIe BellecTBa. Agcopbums Ha TBepAblx agcopbeHTax.

5 | NOBEPXHOCTHbIX Agresus n cmaumsaHve. PaboTa agresun n ee B3aMMOCBSA3b C KpaeBbIM
SBREHWI yrnom  cmaquBaHus. Maopodunuzaumsa  un  rmapodobusaums
noBepxHOCTEN. [JBOMHOW 3MEKTPUYECKUIA CION N INEKTPOKUHETUYECKNe
aBneHns. BoO3HWMKHOBEHWE 3neKkTpMYeckoro 3apsga Ha MOBEPXHOCTU
pasgena ¢a3. CtpoeHne [OOC. OnNeKTpOKUMHETMYECKUA noTeHuman.
OnekTpodopes, 3NEeKTPOOCMOC, MNOTeHuuan npoTekaHus, noteHuunan
ceammeHTaumun. CKopocTb anekTpodopesa u anekTpoocmoca. CTpoeHue
muuennsl.  dakTopbl, BRAMsOWME Ha  TEPMOAMHAMWYECKUA U
9NIEKTPOKUHETUYECKUIA MOTEHLMANbI.

OcHoBHblE ~ cBOWCTBA  gucnepcHbix  cuctem.  Knaccudukaums
ancnepcHbix cucteM. CeaMMeHTaUMOHHas YCTOMYMBOCTb LMCNEPCHBIX
cucteM. TepMoguHaMmMYecKkme U KMHeTnyeckne oakTopbl arperaTMBHOM
YCTOMYMBOCTU. Teopusi YCTOMUYMBOCTM MAPOdOBHbIX 3onen. Teopus

OCHOBHbIE CBOICTBa KMHeTUKM koarynsdumm CMOnyxoBCKOro. BnvsiHne anekTponuToB, Ha
6 [VCMEPCHBIX CUCTEM YCTOMYMBOCTb  AWUCNEPCHbIX  cucteM. OnTtudeckne saBneHnss B | 4
ancnepcHblx  cuctemax. CeeTopaccesHue, ypaBHeHne  Penes..
OnTtuyeckne MeToObl MCCNenoBaHMS AUCMEPCHbIX cucTteM.  3onu,
CycneHsnn, aMynbCcun, neHbl, nactbl. OCOBGEHHOCTM YCTONYMBOCTU ITUX
CcuUCTeM, UX paspylleHMe U npakTudeckoe ucnornb3oBaHue. CTPyKTypo-
obpaszoBaHue B AUCTNEPCHbLIX CUCTEMAX.

5.2.2 lNMpakTuyeckne 3aHATUA (CeEMUHApbI)
He npegycMOTpeHsbl

5.2.3 JlabopaTopHbI NPaKTUKYM

Ne HanmeHoBaHue pasgena HaumeHoBaHne nabopaTopHbIX TpyooeMKocCTb,
n/n ONCLMNIUHBI pabot yac
OnpepeneHue UHTerpanbHON MOMbHOM
1 OCHOBbI XMMUYECKOW BHTambLNNM PacTBOPEHNS 4+
TepMOANHAMMKN KpUCTanM4yeckon Conu 1 aHTanbnmm

obpa3oBaHusi TBEPOOro pacTeopa

TepmoguHaMmyeckoe onncaHue
5 XMIMUYECKMX U ha30BbIX
pPaBHOBECMUIA B
MHOIOKOMMOHEHTHBIX cUcTeMax

Pacnpenenexue BellecTsa Mexay
[ABYMSsI HECMELLMBAIOLLMMUCS 4*
XUOKOCTAMU .

TepMmoguHamMmka pacTBopoB
OnekTpuyeckasi NpOBOANMOCTb

3 3NEKTPONNTOB U 6
pacTBOPOB 3MEKTPONUTOB
3NEKTPOXUMUNYECKUX CUCTEM
4 Xumnyeckast KMHeTHKa u KnHeTrka peakummn nogupoBaHuns 4%
Katanus aueToHa
Apcopbuus B pacTtBopax
5 TepmoanHamuka HEeanNeKTPONMTOB Ha rpaHuLe pasagena 6
MOBEPXHOCTHbIX SABMEHUIA KNOKOCTb — ras.
Ancopbumst opraHUYecKnx KUCNoT 13 4+

BOAHbIX PaCTBOPOB HA aKTUBHOM YyrTie.

6 Koarynsuus n ycTton4meocTb 4*
rmapodobHbIX 30MEN.




OCHOBHbIE CBONCTBA HabyxaHue BbICOKOMOMNEKyNAPHbIX

AMCTEPCHBIX CUCTEM coeguHEeHU NPUPOSHOro 4
NPOUCXOXAEHNA

*B (DOpME NPaKTUHECKON NOATOTOBKM

5.2.4 CamocTosaTenbHas pabota ctygeHTos (CPO)

No HavnmeHoBaHue Bug CPO Tpynoem
n/n pasgena gucumnimHbl KOCTb,
yac
1. - NpopaboTka MaTepmarnos no no y4ebHuKy n
KOHCM. NEeKLUNN; 41
OCHOBbI XMMWUYECKOW TEPMOAMHAMUKM | - BbINONIHEHWE pacyeToB no nab. paboTe 1
- BbINonHeHue pacyeTtos no PP 2
/7,1
2. - - NpopaboTka MaTepuanos Mo no y4ebHuKy un
TepmognHammnyeckoe onmcaHue KOHCII. NeKuun; 5
XUMMUYECKMX N ha3oBbIX paBHOBECUIA - BbINOJIHEHME pacyeToB o nab. paboTe 3
B MHOTOKOMMOHEHTHbIX cucTemMax - BbINosiHeHne pacyeTos no PP 1
/9
3. - - npopaboTka MaTepmnanos Mo no y4ebHuKy u

TepmoavHaMuka pacTBopoB

KOHCI. NeKUun; 5
3NEKTPOSIUTOB M 3NEKTPOXMMUNYECKNX
P - BbIMOJIHEHME pacyeToB Mo nab. paboTe 2
/7
4 - NpopaboTka MaTepmarnoB Mno Mo y4ebHuKy n
KOHCM. NEeKLUNN; 5
Xnmunyeckas KMHeTuMka n katanua - BbINOJIHEHME pacyeToB no nab. paboTe 1
- MOArOTOBKA K KOJITOKBUYMY 3
/9
5. | TepmogmHammka NOBEPXHOCTHbIX - NpopaboTKka MaTepurarnos No Mo y4eOHUKy 1
ABNEHUN KOHCI. NeKuun; 5
- BbIMOJTHEHME pacyeToB Mo nab. paboTe 3
- BbInosiHeHne pacyeTos no PIP 3
/11
6. | OcHOBHbIE CBOMNCTBA AMCNEPCHBIX - - npopaboTka MaTepunanos Mo No y4ebHuKy un
CUCTEM KOHCII. NIeKUuUn; 5
- BbIMOJIHEHME pacyeToB Mo nab. paboTe 2
- MOArOTOBKA K KOMSOKBUYMY 3

\
—
o

6 YuyebGHO-meTOgM4YeckOoe U UHMpOpPMaALMOHHOE obecnevyeHne AOUCLUMIIUHDI
(moayns)
[na ocBOEHMS ANCUMNNNHBLI 00Y4aoLWNNCS MOXKET MCMNONb30BaTh:

6.1 OcHOBHasa nuTepartypa

1. boHOapesa, J1.[1. dusndeckan n konnouaHaa xumus (Teopust U nNpakTuka): yyebHoe
nocobue / J1.IN. boHgapesa, T.B. MacTtiokoBa; BI'YUT. — BopoHex 2019. — 287 c. Pexum
poctyna: https://reader.lanbook.com/book/130212#1

2. Skynos, T. P. duandeckasn un konnovgHaa xmmus. / T. P. Skynos, ©@. ©®. 3uHHamos . H.
3avHawesa—  CaHkT-lletepbypr : JlaHb, 2021 — 412 ¢ Pexum  pgoctyna:
https://e.lanbook.com/book/17687 1

3. ®pudpuxcbepe . A. Kypc konnoudHoul xumuu. — CaHkTt-lNeTepbypr : JlaHb, 2021 — 412
c. Pexxum poctyna:.https.//e.lanbook.com/book/17668.

4. Akynoea, FO.[1. ®dusmyeckas xumua. Teopuss M 3apadum [ONEKTPOHHbIM pecypc]
yyebHoe nocobue / KO.MM. Akynoea, C.I'. N3otoea, O.B. lMpockypuHa, W.A. Yepenkosa. —



https://e.lanbook.com/book/17668
https://e.lanbook.com/book/176871
https://reader.lanbook.com/book/130212#1

OnekTpoH. paH. — Cankt-Metepbypr : Jlanb, 2018. — 228 c. — Pexum pgocrtyna:.
https://e.lanbook.com/book/110903— 3arn. ¢ aKpaHa.

5. Huamamynnux, H.I. ®uamyeckas v konnougHas xumusa: yy4eb. nocobue. — CaHkKT-
MeTtepbypr : JlaHb, 2015. https://e.lanbook.com/reader/book/67473/#1

6. AdpanacbeB, b.H. ®duanyeckasn xumms [OnNeKTpoHHbIN pecypc] : ydebHoe nocobue / b.H.
AdbaHackes, FO.I1. AkynoBa. — 3nekTpoH. gaH. — CaHkt-lMetepbypr : NlaHb, 2012. — 416 c. —
Pexxum goctyna:https://e.lanbook.com/book/4312.— 3arn. ¢ akpaHa.

7. Monoea, A.A. dusnyeckasa xumusa : y4eb. nocobne— CaHkTt-lNeTepbypr : JlaHb, 2015.
https://e.lanbook.com/reader/book/63591/#1

6.2 JononHutenbHasa nuteparypa

1. Kydpsiweea, H. C. dnsnyeckasa xumms [TekcT] : yuebHuk ana 6akanaspos (rpucd MO) /
H. C. Kyapswesa, J1. . bBoHgapesa. — M. : lOpawT, 2012. — 340 c.

2. LllykuH, E. [ KonnounaHas XUMUA [TekcT] / E. [. LLlyKnH,

A. B. lNepuos, E. A. AmenuHa. — M. : FOpant, 2012. — 444 c.

3. l'enbpmaH, M. KonnongHasa xmmus: y4ed. — CaHkT-lNeTepbypr : JlaHb, 2017.

4. dusnyeckaa n konnovaHas xumusa [TekcT] : npakTukym : yyebHoe nocobue aonsa cryq.,
oby4y. no HanpaenexHno 270800 (rpucd YMO) / M. M. Kpyrnsakos [u gp.]. - CIM6. ; M. ;
KpacHopgap : JlaHb, 2013. - 208 c.

5. BepexHukos, B.H. KonnomgHaa  xumMus  NOBEPXHOCTHO-aKTUBHbLIX  BELLECTB
[OnekTpoHHbIN pecypc] : ydebHoe nocobue / B.H. BepexnukoB, W.N. Nepmawesa, M.IO.
KpblicMH. — OnekTpoH. gaH. — CaHkt-lNeTtepbypr : Jlaub, 2015. — 304 c. — Pexum
poctyna:https://e.lanbook.com/book/64325. — 3arn. ¢ akpaHa.

6. BaciokoBa, A.H. TwunoBble pacyeTbl MO U3NYECKON W KOMNOUOHOM  XUMWUU
[OnekTpoHHbIN pecypc] : yuebHoe nocobue / A.H. Bactokosa, O.I1. 3agaumHa, H.B. HacoHoga,
JI.W. MNepenénknHa. — 3nekTpoH. gaH. — CaHkT-lNeTepObypr : Jlavb, 2014. — 144 c. — Pexum
poctyna:.https://e.lanbook.com/book/45679 — 3arn. ¢ akpaHa.

7. Bonikos, B.A. KonnongHas xumus. [MOBEpXHOCTHbIE SBMEHUA U OUCNEPCHblE CUCTEMBI

[OnekTpoHHbIN pecypc] : yvyebHuk / B.A. BonkoB. — OnekTpoH. aaH. — CaHkT-lleTepbypr :
JTanb, 2015. — 672 c. — Pexum pgoctyna:.https://e.lanbook.com/book/65045 — 3arn. ¢ akpaHa.

8. NameeBa, O.C. COOpHMK 3agay U ynpaxHeHuh no Ou3M4ecKom M KONSTIOMAHOM
XUMUN: y4eb. nocobne— CaHkT-leTepbypr : JlaHb, 2017.

https://e.lanbook.com/reader/book/92621/#1

Nepuognyeckue nsgaHus:

YKypHan coumsndeckon Xumum.

XKypHan npvknagHon XuMum.

N3BecTus BY30B. Xumuna n xummyeckasa TeXHONOrus.
P>K. ®unsunyeckas xmmums.

6.3 [lepeyeHb y4yebHO-meTOAMUYECKOro obecneyeHUss ANA CaMOCTOATENIbHOWM
paboTbl obyyarLwmxcs

1. MacTtiokoBa T. B. dusnyeckas n konnomaHaa XmMmus [ONeKTPOHHbIN pecypc]: 3agaHus K
KONMOKBMYMaM N pacveTHO-NpakTu4ecknm pabotam ans camoctosaTesnibHOM paboTbl CTy4EHTOB
Ana crtygeHToB, obyyatowmxcs no HanpasneHusam 18.03.01 — «Xumudeckass TEXHOMOrmNSA»,

18.03.02 - «B3Hepro- un pecypcocbeperatoime npoLEcCbl B XUMUYECKOW TEXHOSOruMu,
HedpTexMMUM N BruotexHonormm», 20.03.01 — «TexHocdepHas 6e3onacHOCTb», O4HON (POPMbI
obyyeHus. - BopoHex, 2015. Pexum aoctyna:

http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/1172 — 3arn. ¢ akpaHa.



http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/1172
https://e.lanbook.com/reader/book/92621/#1
https://e.lanbook.com/book/65045
https://e.lanbook.com/book/45679
https://e.lanbook.com/book/64325
https://e.lanbook.com/reader/book/63591/#1
https://e.lanbook.com/book/4312
https://e.lanbook.com/reader/book/67473/#1
https://e.lanbook.com/book/110903

2. MacTiokoBa T. B. ®usundeckaa n KonnomgHas XvMMusi [ONEKTPOHHbLIN pecypc] :
MeToaMyecKkne ykasaHusa gns nabopaTopHblix paboT no HanpasneHuto 18.03.01 - «Xumundeckas
TexHonorus» / T. B. MacTiokoBa; BI'YUT, Kadegpa dumsmyeckon n aHanmtuyeckon XMMuu. -
BopoHex : BI'YUT, 2015. - 73 c. http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2728 —
3arn. ¢ akpaHa.

6.4 [llepeyeHb pecypcoB MH(POPMALMOHHO-TENIEKOMMYHUKALUUOHHON  CeTU
«HTepHeT», HeOBXO0ANMBLIX ANA OCBOEHUS AUCLUMNNUHBLI (MoAayns)

HanmeHoBaHune pecypca cetn «MHTepHeT» OIEKTPOHHbLIN agpec pecypca
«Pocculickoe obpasogaHuey - hedepasibHbil nopmarl https.//www.edu.ru/
Hayy4Has anekmpoHHas bubnuomeka https://elibrary.ru/defaultx.asp?
HauuoHanbHas uccriedoeameribckasi KOMrbromepHas ceme | https:/niks.su/
Poccuu

UngopmayuoHHas cucmema «EOuHoe okHO docmyna K | http./window.edu.ru/
obpasogameribHbIM pecypcamy

AnekmpoHHas bubnuomeka BI'YUT http://biblos.vsuet.ru/megapro/web
Catim MuHucmepcmea Hayku U ebicwe2o obpa3osaHusi PO | hitps://minobrnauki.gov.ru/
lMopman omkpbimozo on-line obpasosaHus https://npoed.ru/

AnekmpoHHass uHpopmayuoHHO-0bpasosamenbHas cpeda | https.//education.vsuet.ru/
®re0y BO «Br'YUT»

6.5 MepeyeHb MH(pOPMaLIMOHHbIX TEeXHOJIOIMM, MUcnosib3yeMbIix npwu
ocylwiecTBnNeHun obpasoBaTenibHOro npouecca no AaucuvnnuHe (Moaynio), BKIKOYas
nepevyeHb MNPOrpaMMHOro obGecnevyeHusi, COBpPEMEHHbIX npoceccuoHanbHbix 6a3
AaHHbIX U MH(POPMALIMOHHbIX CMPABOYHbIX CUCTEM

[Mpu usyyeHuu AucyunauHbl UCMOIL3yemcs rnpospaMmMHoe obecriedeHue, co8pPeMeHHbIe
rnpogheccuoHanbHble b6a3bl OaHHbIX U UHGOPMaAUUOHHbIE crpagoyHble cucmembl: INOC
yHUsepcumema, 8 mom 4ucrsie Ha 6ase npozpammHol rnamgopmbl «Cpeda 31eKmMPOHHO20
obyyeHusi 3KL», aemomamu3upogaHHasi UHhopmayuoHHas basza «VIHmepHem-mpeHaxepbi»,
«MIHmepHem-aKk3ameH».

NMpuM ocCBOEGHMM AUCUUNNUHLI UCNONb3YyeTCA JIMLEH3MOHHOE WU  OTKpbITOe
nporpammMmHoe obecneveHune — H-p, OC Windows, OC ALT Linux.

7 MaTepmnanbHO-TeXHU4YeCcKkoe obecneyeHme gUCUUNINHbLI (Moayns)

[na nposeaeHnd 3aHATUN  NEKUMOHHOro Tuna MCNOJIb3YKOT TMOTOYHbIE ayanTOPUNU
YHUBEPCUTETA, OTBEYHakLmne nepevyncyieHHbiM Bbille Tpe6OBaHI/I9|MZ

J1eKkumoHHbIe Komnnekt mebenun ans Microsoft Windows 7, Microsoft Open License
aygutopun — | y4ebHoro npovuecca. Microsoft Windows Professional 7 Russian
MOTOYHbIE MynbTumMeannHas TexHuKa: Upgrade Academic OPEN 1 License No
ayamTopum [TopTaTuBHBIN NpoekTop BenQ Level#47881748 o1 24.12.2010r.
yHMBEpCUTETa MW519, http://eopen.microsoft.com.
(402, 446, 450, Hoytbyk Compagq Presario Microsoft Office 2007 Standart, Microsoft Open
37) CQ50, License Microsoft Office 2007 Russian
OkpaH Academic OPEN No Level #44822753 ot
17.11.2008 http://eopen.microsoft.com
Adobe Reader Xl, (6ecnnatHoe 10O)
https://acrobat.adobe.com/ru/ru/acrobat/pdfread
er/volume-distribution.html

[ns npoBefeHnst NnabopaTopHbIX 3aHATUIA MPYMNMNOBbLIX YU MHANBMAYAINbHbIX KOHCYNbTaLWNA,
TEKYLLEro KOHTPOSS 1 NPOMEXYTOYHOW aTTecTauum B pacnopsKeHUN Kadeapsl uMeeTcst



https://acrobat.adobe.com/ru/ru/acrobat/pdfread%20er/volume-distribution.html
https://acrobat.adobe.com/ru/ru/acrobat/pdfread%20er/volume-distribution.html
http://eopen.microsoft.com/
http://eopen.microsoft.com/
https://education.vsuet.ru/
https://npoed.ru/
https://minobrnauki.gov.ru/
http://biblos.vsuet.ru/megapro/web
http://window.edu.ru/
https://niks.su/
https://elibrary.ru/defaultx.asp
https://www.edu.ru/
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2728

Ayautopum onst npoBefeHuns
nabopaTopHbIX 3aHATUA (a.

436, 437, 440, 441)

PedpaktomeTp YPJI

KoHLUEeHTpaLMOHHbIN
MonapumeTtp CY-4
MonapumeTtp CM-3
pH-meTp-150 mI1,
bansa BogsiHasa LT-6

3MEeKTPONpPOBOAHOCT
KanopumeTp

Komnnekt mebenn ans Xxmummyeckon
nabopaTopun BbiTsxHble LuKadbl
PedpaktomeTtp NP®-454

UeHtpucpyra LWINMH —P-10

doTtoanektpokonopumeTp KOK -3
doTtoanekTpokonopumeTp KOK -3-01

YcTaHoBKa ans onpepgeneHnsa

4

konopumeTp KOK-2

n OK-102/1

Ha kadegpe nmeetca nabopaHtckas gnga obecrneyeHms nabopaTopHOro NpakTUkyma

AyauTtopumn ons nposefeHus | Komnnekt mebenu g
nabopaTopHbIX 3aHATUA (a. | nabopaTopum

na XUMnyeckom

438) BbiTskHOM WKad
Wkad cywmnnbHbIN
Becbl Macca BK-360.1,Vibra HTR-220E
AKBaguCTUnNSATop MeguumHckun A9-5, AD-25.
Heobxognmas nocyna u peaktusbl
Ayantopua kadegpbl 4N caMocTosTenbHoM paboTbl 0byyaromxcs
AyauTtopus ansa | Komnnekt mebenn ans Microsoft Windows 7, Microsoft Open License
camo- y4yebHoro npouecca. Microsoft Windows Professional 7 Russian
camMoCToATENBHOMN KomnbloTepbl co cBOOOAHBIM Upgrade Academic OPEN 1 License No

paboTbl (a. 439)

OOCTYynoMm B CeTb MHTepHeT

Level#47881748 ot 24.12.2010r.
http://eopen.microsoft.com.

License Microsoft Office 2007 Russian
Academic OPEN No Level #44822753 ot

17.11.2008 http://eocpen.microsoft.com
Adobe Reader Xl, (6ecnnatHoe M0O)

Microsoft Office 2007 Standart, Microsoft Open

https://acrobat.adobe.com/ru/ru/acrobat/pdfread

er/volume-distribution.html

[ononHuteneHO, camocTosTenbHast paboTta O0y4alLWNXCA MOXET OCYLLECTBaaTses npu

HCIIOJIb30BAHUU

YutanbHble
onénuoTekn

3albl

KomnbtoTepbl (30 wT.) co
cBOOOAHBIM  OOCTYNOM B

ceTb WHTepHeT "
ONEeKTPOHHbLIM
BMGNMOTEYHbIM 7
MHGOPMaLMOHHO-

cnpaBO4YHbIM CUCTEMAM

Microsoft Windows 7, Microsoft Open License
Microsoft Windows Professional 7 Russian
Upgrade Academic OPEN 1 License No
Level#47881748 ot 24.12.2010r.
http://eopen.microsoft.com.

Microsoft Office 2007 Standart, Microsoft Open
License Microsoft Office 2007 Russian
Academic OPEN No Level #44822753 ot

17.11.2008 http://eopen.microsoft.com
Adobe Reader Xl, (6ecnnatHoe T10)

https://acrobat.adobe.com/ru/ru/acrobat/pdfread
er/volume-distribution.html



https://acrobat.adobe.com/ru/ru/acrobat/pdfread%20er/volume-distribution.html
https://acrobat.adobe.com/ru/ru/acrobat/pdfread%20er/volume-distribution.html
http://eopen.microsoft.com/
http://eopen.microsoft.com/
https://acrobat.adobe.com/ru/ru/acrobat/pdfread%20er/volume-distribution.html
https://acrobat.adobe.com/ru/ru/acrobat/pdfread%20er/volume-distribution.html
http://eopen.microsoft.com/
http://eopen.microsoft.com/

8 OueHoYHble MaTepuanbl AN NPOMEXYTOYHOM aTTecTauuMm oby4arowmxca no
avcuunnuHe (moaynio)

OueHo4Hble maTepuanbl (OM) ona gucunnnuHbl (MOAayns) BKNOYatoT B ceOs:

- NepeyvyeHb KOMNETEHLNI C YKa3aHNEM MHAMKATOPOB OOCTMXKEHUSI KOMMETEHLMIA, 3TanoB
nx opMMpoBaHKS B NpoLiecce 0CBOEHUS obpasoBaTenbHON NporpaMmmsl;

- ONUcaHue LWKan OLeHNBaHuS;

- TUNOBbIE KOHTPOSIbHbIE 3a4aHWs UKW MHble MaTtepuanbl, Heobxoaumble ANA OUEHKU
3HaHWW, YMEHUW, HABbIKOB;

- MeToAMYeckue matepuvansl, onpegenstouime npoueaypbl OLEHNBAHUSA 3HAHUIN, YMEHUNA,
HaBbIKOB M (UNK) ONbiTa AEATENbHOCTH.

OM npeactaBnsaTCa  OTAENbHBIM - KOMMIIEKTOM W BXOQAT B COCTaB pabouen
nporpamMmmbl AUCLUNNKHbI (MOAyNSA).

OueHouHble mMaTepuanbl opmupytotca B cootBetcTBum ¢ N BIYUT «[lMonoxeHne o6
OLIEHOYHbIX MaTepuanax».



OLEHOYHbLIE MATEPUAITbI
AnA NPOMEXYTOYHOU ATTECTALUA

no AUCLUMNIIUHE
dusmnyeckas n KONMOUAHA XUMMUSA

HanpaBneHme noaroToBkKU

18.03.02 BHepro- U pecypcocbeperarowjme npoueccbl B XUMUYECKOU TEXHONIOIMUN,

HedTEXMMUK U BUOTEXHONOINKU
(koA M HaMMeHOBaHVe HanmpaBrieHUsl MOATOTOBKM/CreLnanbHOCTM




1 NMepeyeHb KOMMETEHLUN C YKa3aHueM 3TanoB ux hopmMmnpoBaHuaA

Ne Kon dopmynupoBka Kog n HaumeHoBaHue nHOUKaTopa JOCTMXKEHUA
n/n | Komnet KOoMneTeHLMu KOoMneTeHLMu
eHuuun

1 YK-1 CnocobeH ocyLLecTBNATb WO 1yk1 — AHanuanpyeT 3agady, Bbiaenss ee 6a3oBble
MOUCK, KPUTUYECKUI aHann3 u CcoCTaBnsgLmne, OcyLecTBNAET AEKOMMNO3ULMIO 3a4a4m
CUHTE3 MHpopMaLnN, NO2y«.1 — HaxoouT n kputuyeckn aHannsmpyet
MPUMEHATL CUCTEMHbIN NMoaxo | MHopmMaLuuo, HE0BXo0aAMMYO OIS peLleHNs
ONSA peLleHns NocTaBeHHbIX nocTaBneHHOM 3agaun
3agad

2 OrlK-1 CnocobeH nsyvatb, WO 1onk1 — [JleMOHCTpUpYeT 3HaHMSA O CTPOEHUM

aHanManpoBaTb, NCMOJb30BaTb
MeXaHU3Mbl XMMNYECKUX
peakumi, NPONCXOLALLNX B
TEXHOMOrM4ecknx npoueccax u
OKpyxatoLem Mmupe,
OCHOBbIBasiICb Ha 3HAHUNAX O
CTPOEHNN BeLLlECTBaA, Npupoae
XMMUYECKOWN CBSA3MN U CBOMCTBAX
pa3nu4HbIX KNaccoB

BellecTBa, NPUPoAEe XMMNYECKOWN CBA3WN N CBOMUCTBAXxX
Pas3nn4YHbIX KrnaccoB XMMUYECKUX SNTEMEHTOB,
COeMHEHMN, BELLEeCTB 1 MaTepmnarnos Npu peLleHnun
3agay npodeccnoHanbHON AeATENbHOCTU

WO20mk-1 — NpUMeHsieT 3HaHWs OCHOB (pr3nYecknx
ABMEHUN N XMMUYECKMX NPOLIECCOB B
npodeccuoHanbHON AeATENbHOCTU

WO30nk1 — PelwaeT ctaHgapTHble 3a4a4n B
npodeCccUoHarnbHON OEATENBHOCTU C MPUMEHEHNEM

mMaTtepvanos

XUMUYECKMX SNIEMEHTOB,
coeaNHEeHUN, BELLeCTB U

€CTeCTBEHHOHaYy4HbIX 1 06LLI,el/IH)KeHeprIX 3HaHWi

Koa v HanmeHoBaHue NHOUKaTopa
OOCTUXEeHNA KoMneTeHunm

PesynbTaTtbl 06yyeHus (nokasaTenu oueHMBaHus)

WO1vk1 — AHanuampyeT 3agauvy,
Bblaensasn ee 6a3oBbie
CoCTaBnsoLme, ocyLLeCcTBnseT
JEeKoMMo3unLmio 3aaa4mn

3HaeT: pellaemMble 3agaym 1 6a3oBble COCTaBMAKOLINE PU3NYECKON U
KONMOWUAHON XUMUMN

YMeeT: npoBOoaUTbL aHanu3 3agaym omMsmyeckomn U KonnongHom
XNMUn

BnapgeeT: HaBblkamMun aHanm3a 3agad puan4eckom 1 KonouaHom
XUMUN

WNO2yk.1 — HaxoauT n kputmuyeckn
aHanuaupyeT nHcdopmMaLmio,
HeobxoaMMyto Ans peLleHus
NocTaBfeHHOW 3agaun

3HaeT: UCTOYHMKM MHpopMaumy Ans peLlleHns NOCTaBNeHHOW
3a4a4m (pmM3MYECKOM 1 KONITOMAHON XUMUMK

YMeeT: Hax0AuTb UCTOYHUKN MHGOPMaLLMK AN peLleHuns
NnocTaBneHHOM 3a4a4v PU3N4ECKON U KONNONOHOW XUMUK

Bnapeet: HaBblkamu aHanunsa nHdopmauumn ons peLieHns
NoCTaBMNeHHOM 3a4a4m PU3NYECKON N KONNTOUOHON XMMUK

W 1omk1 — JeMoHcTpupyeT 3HaHus o
CTpOEHUu BeLlecTBa, npupoae
XUMUYECKON CBA3N N CBONCTBAX
pasnm4YHbIX KNacCoB XMMUYECKNX
3/1EMEHTOB, COEQUHEHUN, BELLIECTB U
MaTepuarnoB Npuv peLlleHnn 3agad
npodeccnoHanbHON eATENBHOCTH

3HaeT: OCHOBHbIE NOHATUSA U 3aKOHbI PU3NYECKON N KONNOMAHOMN
XUMUK, HeobxoauMble AN pelleHus 3agay NpodeccuoHanbHoOM
[EeATEeNbHOCTH

YMeeT: NnpoBOAUTL pacyeTbl C UCMONb30BAHNEM OCHOBHbIX 3aKOHOB U
ypaBHEHUIN (PN3NYECKON U KONMOMAHON XMMNK B NPOeCCUoHansHomn
OEesiTeNbHOCTH

BnapeeT: 0CHOBHLIMW HaBblkaMu MHTEPNPETUPOBAHUA NMOJTyHEHHbIX
pacHeTHbIX N 3KCNEepMMEHTAarbHbIX aHHbIX B ﬂpOd)eCCMOHaﬂbHOVI
AeATesIbHOCTU

WO20nk1 — MNpuMeHseT 3HaHMs OCHOB
PM3MYECKMX ABMAEHNA N XUMUYECKNX
npoLieccoB B NpocheccuoHansHom
[EeATENbHOCTH

3HaeT: OCHOBHbIE MOHATUS U 3aKOHbI (PM3NYECKOM U KOSITOMOHON
XUMUK, HeobxoauMble ANA pelleHns 3aga4y NpodeccuoHanbHoOM
[EeATENbHOCTH

YmeeT: onpenensite NOPSAKN TEPMOAUHAMUYECKUX U KNHETUYECKNX
XapaKTepUCTMK XMMUYECKMX peakLmMi 1 NpoLeccoB

BnageeT: 0OCHOBHbIMW HaBbIkaMy MHTEPNPETMPOBAHMS NMOJTYYEHHbIX
[aHHbIe HA OCHOBE NPUOBPETEHHBLIX TEOPETUYECKUX 3HAHWUIA NO
dHM3M4ECKOM 1 KONNOUAHOM XUMUN




2 I'IacnopT OUEeHO4YHbIX MaTepuanoB nNo gucuuniinHe

Ne Paspenbi NHpaekc OueHo4Hble MaTepuarnsl TexHonorus/
n/n ANCUUNVHBI KOHTPO HauMeHoBaHue NeNe 3agaHum npoueaypa
nmpyem oueHuBaHus (cnocob
on KOHTpONs)
KoMmneTt
eHumn
(vnn ee
yacTn)

1 | OcHoBbl YK-1 3agaum (K KONNoKBMyMY, Ne 17, 22 lMposepka
XUMUYECKOW 3K3aMeHy) npenogaeartenem
TepMoAnRamMmKiA OrIK-1 BaHk TecToBbIX 3aaaHu Ne 1, 14, 15, 17 BnaHouyHoe nnu

KOMMbIOTEPHOE
TECTUpPOBaHNe

2 | TepmogmHamudec | YK-1 3agaum (K Konmnokeuymy, Ne 18, 19 lNpoBepka
Koe onncaHue 3K3aMeHy) npenogaBaTtenem
XUMUYECKMX U
ha3oBbIX OlMK-1 | BaHk TecToBbIX 3afaHWi Ne 2, 3,4.12 BnaHouHoe nnu
paBHOBeCUM B KOMNbIOTEPHOE
MHOTOKOMMOHEHT TecTMpoBaHue
HbIX CUCTEMAX

4 | Xumuyeckas YK-1 3agaym (K Konmnokemymy, Ne 20, 21 MpoBepka
KMHEeTMKa n 3K3aMeHy) npenogaBatenem
KaTtanus

OlNK-1 | BaHk TecToBbIX 3agaHU Ne 5 BnaHoyHoe nnu
KOMMbIOTEPHOE
TECTUPOBAHNE

5 | TepmognHammka | YK-1 3apaum (K Konnokemymy, Ne 24 Mposepka
NOBEPXHOCTHbIX 3K3aMeHy) npenogasaTenem
ABMNEeHUN

OlK-1 | BaHk TecToBbIX 3a0aHWUi Ne6,7,8,9, 16 BnaHoyHoe nnu
KOMMbIOTEPHOE
TECTUPOBAHNE

6 | OcHoBHble YK-1 3agauu (K KONnoksMymy, Ne 25 MpoBsepka
cBoOWcTBa 3K3aMeHy) npenogaBaTtenem
ANCNEPCHbIX
cuctem OrlK-1 -

BaHk TecToBbIX 3agaHun Ne 10,13 BnaHo4Hoe nnu
KOMMbIOTEPHOE
TECTUpPOBaHNE
3 OueHou4HbIe cpeacTBa AN NPOMEXYTOYHOM aTTecTauum
3.1 Tecmbl (mecmoesbie 3adaHusi)

3.1.1. Wugpp u HaumeHosaHue komnemeHyuu OF1K-2. CrnocobeH ucronb3o8ams
MamemamuyecKkue, husudeckue, U3UKO-XUMUYecKue, Xumudeckue memoodb! Oris peleHus
3aday npogheccuoHanbHou dessimenbHocmu

3agaHuna

Ne

OTBET

MpaBunbHbIN

TecToBOE 3agaHue C BapmaHTamm OTBETOB U NPaBUITbHbIMW OTBETaMU

A (Ha BbIGOp 0AHOro NpaBUNbLHOrO OTBETA)

01

1

N3meHeHne aHTanbnum 1 BHyTPEHHEN 3HEPIM A NPOLECCOB B MaearbHOM rase
CBAi3aHbl ypaBHEHWEM:
1) AH = AU + AnRT ,
2) AU = AH + AnRT,
3) AH =AU +R,
4) AH =AU —-R.




02

4 [Mpy yBEenMYeHnn gasneHns B cucteme
2804(r) + O4(r) < 2S05(r)
YBENUYMTCS BbIXOS ...
1) SO2 1 O 2)0, 3) SO; 4) SOs,
03 4 das30BbI Nepexon OCYyLLECTBRSIETCS Npu
1) p = const;
2) V = const;
3) T = const;
4)p, T = const.
04 6 Yucno cteneHer cBoboabl CUCTEMBI, HA KOTOPYHO BANSIOT TONMbKO P n T
paccunTbiBaeTcs no hopmyne:
a)C=K-d-n 6) C=K-90+2
B) C=d-K+n NC=o-K+2
05 3 [na snemeHTapHON peakLmu 2NO(r) + Oz(r) = 2NO4(r)
ypaBHEHNE 3aKOHa AENCTBYHOLLMX Macc MMeEeT BUf, ...
o= kc.%vo 2) U= kCN()Col
3y v= /(C‘}Z\,OCO2 4) U= kZCmCO2
06 4

UsoTepma agcopbumm JleHrmopa COOTBETCTBYET PUCYHKY:
r r I r

B (Ha BbIGOP HECKONBbKMX NPaBUJIbHbIX OTBETOB)

07

1,3,5

K NoBepXHOCTHO-aKTMBHbLIM BELLECTBAM OTHOCATCS:
1) CH;COOH,
2) HCI,
3) C,HsOH,
4) NaOH,
5) CHsCH.COOH.

08

2,4

[na agcopOUMOHHOro OCyLIeHMs BO3ayxa cneayeT UCMNonb30Bath ...
1) aKTUBHbLIN yrone,
2) cunukarens,
3) KAMEHHbIN yronb,
4) ueonurt.

09

1,3

AncopOLUMoHHasn eMKOCTb afcopbeHTa 3aBUCUT OT ...
1) Temnepartypsl,
2) KOHLEeHTpaLmn agcopbeHrTa,
3) npupoabl agcopbeHrTa,
4) npupoabl agcopbTmBa.

10

1,4

ONEeKTPOKNHETUYECKUNE SIBITEHUS], CBSI3@HHbIE C MEpeMELLEHNEM YacCTUL, ANCNIEPCHOMN
¢asbl — ...

1) anekTpodopes;

2) 3aneKkTpoocMoc;

3) noTeHuunan NpoTeKkaHus;

4) noTteHuman ceaumeHTaumn.

B (Ha cooTBeTCTBME)

11

CooTBeTCTBME MeXay YCIOBUSMU NPOTEKaHUs NpoLiecca 1 ypaBHEHUEM NEPBOro
3aKoHa TepMOOVHAMUKN:

1) V = const a)0 =AU,

2) p = const 6)0 =AH |

3) T = const B)O =4,




4) Q = const rNAd=-AU.

12 1-a CooTBeTCcTBME MEXOY XMMUYECKOWN peakumen 1 KOHCTaHTOM paBHOBecusl. BeluecTtsa
2-6 HaxoOATcs B ra3000pa3HOM COCTOSIHUN:
3-B
PZ
C
1).2A+B=2C a.K,= ;
r2p
A B
3
PP
2). A+ 2B = 3C+D 6.K,= <L
P P2
A" B
PAP,
3).2A=B+2C B. K, = 5 -
PA

13 1-3-2
Mopor koarynsaumm 3ons cynbduaa umHka, ctTabunuanpoBaHHoro ZnSOq,
3MNEeKTPONMTamMun yMeHbLLaeTCH B psaay:

1) KCl, 2) NasPO,, 3) Na;SO..
O (oTKpbITOro TMNa)
14 M30JIMPOBAHHON | QHTPONKUS ABNSAETCS KPUTEPMEM HanpaBfeHWsi NPOLLECCOB B( ) cucrteme.
15 HYIO OHTpONUsA NpaBUIbHO 00Pa3oBaHHOIO KpucTasnna npy NpUonmkeHnn K abcontoTHOMY
HYM0 cTPeMUTCA K ( )-
16 agcopbuuns Camonpoun3BosibHOE KOHLEHTPMpPOBaHME BELLLECTBA HA MOBEPXHOCTM pasgerna das

HasbiBaeTca ( ).

3.2. 3apaum (K KOHTPOSIbHOU paboTe, KONNOKBUYMY)

3.2.1. Wugpp u HaumeHoeaHue komnemeHyuu: OF1K-2. CnocobeH ucnonb3oeamsb
Mamemamu4eckue, husuyeckue, huluKo-xumu4eckue, xumu4yeckue Memoosi onsi
peweHusi 3a0a4 npogheccuoHasibHoU dessmesibHOCMuU.

Ne ®opmynupoBka 3agaHus (ycnosue 3agaydu)
3agaHus
17 Vcnonb3ys cnpaBoYHble AaHHbIE, paccunTaTbh CTaHgapTHbIM Tennosou adpdekt npu T =700 K anga

XUMUYECKOMN peakuyunn:
H,+ CO; = CO + H,0.

18 Paccuntatb K, peakumm
2Ag (1B)+ 1/20; (r)= Ag.O(TB)

npu 298 K, ecnv aasnexHve npu 3Toi Temnepatype 6bino pasHo5-10° Ma.

19 Paccuntante TemnepaTypy KMNeHnsa pactesopa, cogepxatero 68,4 r caxapossl 8 1000 r Boab!.
Obynnuockonuyeckas noctosiHHas Bogbl E (H20) = 0,52 K-kr/monb.

20 . .
Ecnu npu pas6asneHuy pacTeopa B 3 pa3a, CKOPOCTb 31IEMEHTaPHOM FOMOrEHHON peakuum

ymeHbLuaeTcs B 9 pas, To obLmnn NopsaoK peakumm paseH ... ().

21 . .
Ecnun ckopocTb areMeHTapHOM ra3oBow peakuumn npy yBenmyeHnn obero gaeneHns B 2 pasa

yBenu4ymeaeTcsd B 8 pas, To o6Lnin NopagoK peakummn paBeH ... ( ).

22 Onsi peakumn NHaNOs(T) = N2O(r) + 2H,0(r) AHC20s = -124,2 kIk 1 A Seye = — 186,7 Iw/K.

Onpegenute, 6yget nM caMonpomn3BOSbHO NpOoTeKaTb AaHHas peakuus npy T = 298 K.

23 PaccuntaTb ancopbumio yKCYyCHOM KMCMOThLI M3 BOOHOIO pacTBopa Ha akTUBMPOBaHHOM Yyrie, ecru
npw no6asnexun 2 r aacopbeHTa k 50 cm® pacTBopa KOHLEHTPaLUsA BellecTBa yMeHbLUIUIach Ha
0,10 monb/am®.

24 OnpenenuTs yaerbHY0 akTUBHYH NOBEPXHOCTb Yriis, ecnu 1 1 ero agcopbupyet 7,7-10 monb
YKCYCHOI KucnoTbl. Mnowians, 3aHMMaeMas MOMeKynomn YKCYCHOM KUCnoTel Sp = 2,5-107"° m2,

25 Mpu megnexHom BeegeHmn NaOH B pactsop MgCl, Bo3amoxHo obpasoBaHune rugposons Mg(OH)..

HanvwuTe dopmyny MuLEnsbl U yKaXKUTE 3HAK 3NEKTPUYECKOro 3apsiaa KomnmnounaHbIX YacTul, 3Toro
3ons. HaseaTb coctaBnstowme muuennsl. Kakne ns anekrponurtos — KCI, KOH, Mg(NOs), —




ABNATCA MHANDDEPEHTHLIMM, Kakne HeMHANdOEPEHTHBIMM MO OTHOLLEHWUIO K AAHHOMY 3051107
Kak BNusiloT nepeyncrieHHble aNeKTponuThl Ha (-noteHuman?

4. MeToau4yeckne matepuansl, onpegensiowue npouenypbl oLeHUBaHUS
3HaHWM1, YMEeHUN, HaBbIKOB U (UNN) ONbiTa AeATeNbHOCTU, XapaKTepUsyrLwmx
3Tanbl (hopMUPOBAHUA KOMMETEHLUN.

Mpoueaypbl OUeHNBaHMA B XOA4e W3yYeHUs AUCUUNIUHBI 3HAHWWA, YMEHUN U HaBbIKOB,
XapakTepuayoLwmx atanbl GOPMUPOBAHUA KOMMETEHLUNIA, PperfiameHTUPYTCS NONOXEHUAMM:

- M BIr'YUT 2.4.03 lNonoxeHne o0 KypcoBbIX 9K3aMeHax 1 3a4eTax;

- BI'YUT 4.1.02 NonoxeHne 0 peNTUHIOBOWN OLIEHKE TeKyLlen ycneBaemMoCTu.

1. PenTuHroBas cuctemMa OLIEHKM OCYLLECTBNSETCA B Te4YeHMe BCEro cemecrtpa
npv NpoBeAeHNN ayauTOPHbIX 3aHATUN, nokasaTenem POC aBnseTcs TekyLwmin onpoc B
BMae ordyeta no nabopatopHon paboTe, coayun KOMMOKBMYMA, BbINOSIHEHME pacYeTHO-
npakTudeckon paboTbl, KOMMOKBMYM oOLeHuMBaeTcss no GanbHom cucteme. Ecnu no
PENTUHTY  CTyaeHT Habpan 6Gonee 60 ©GannoB  BbICTaBNSETCS  OLEHKA
«y[OBNeTBOPUTENBLHOY», Bonee 75 — «xopowoy, 6onee 90 — «OTNNYHO» aBTOMATUYECKM.

BakanaBp HabpaBwwuii B cemectpe MeHee 30 6GannoB MoxeT 3apaboTaTb
AononHuTenbHble 6annbl, oTpaboTaB COOTBETCTBYHOLIME pa3genbl AUCUUMNNUHBL UK
BbINONHNB 06s3aTeNbHble 3a4aHus, AN TOro YTobbl ObITb 4ONYLLEHHBIM 4O 3K3aMeHa.

Bakanasp, HabpaBwwnin 3a TekyLyto padoty meHee 30 6annos, T.K. HE BbINOSTHWN
BCIO paboTy B cemecTpe Mo OOBLEKTMBHbIM npuynHamMm (6onesHb, odumuymnansHoe
ocBoboxaeHne n T.M.) gonyckaeTca OO 3K3ameHa nocrie oTpaboTkm obsizaTenbHbIX
BNOOB paboT.

B cnyyae HeynoBneTBOPUTESNbHOM COaYM 3K3aMeHa CTyAeHTYy npegocTaBnseTcs
npaBO MOBTOPHOM CAa4n B CPOK, YCTAHOBMEHHbIN ONs NMKBUOAUWW akageMUyecKomn
3a0/KEHHOCTM NO UTOraM COOTBETCTBYIOLLEN ceccuu. [py NOBTOPHON caave ak3ameHa
KONMYeCcTBO HabpaHHbIX CTyaeHTOM 6annoB Ha npeabigylweM 3K3aMeHe He
y4MTbIBaETCS.

OK3amMeH NpoBOAUTCA B BUAE TECTOBOrO 3aaHna U KeNc-3agaHnsa Unm oTBeTa rno
6unety. TecToBble 3agaHusi MOTyT BKMOYaTb criegytowime Groku, npencraBfeHHble B
Tabnuue: MakcumanbHoe KonuyecTBo 3agaHun B ounete — 30. MakcumanbHasa cymma
6annos — 30. [Npu YacTMYHO NpaBUIbLHOM OTBETE CyMMa 6anoB AenuTcs nononam.



5 OnucaHue nokasaTtenen U KpUTepueB OLLeHUBAHUSI KOMNETEeHUUN Ha pa3NUYHbIX 3Tanax ux popmMmpoBaHuUA, oNnUcaHue WkKan
OLleHUBaHUA ANA KaXAoro pesynbTata o6y4YeHus No gUCUUnimnHe

PesynbTatbl 06y4yeHns no
aTanam oopMmnpoBaHn
KOMMEeTEeHUUn

[NpeomeT oueHKn

(MpoayKT unu npouecc)

MokasaTenb oueHnBaHnA

Kputepun oueHnBaHus
ChOpPMMPOBAHHOCTU KOMMNETEHLNN

Lkana oueHnBaHUA
Akagemunyeckas YpoBeHb
OLleHKa unu 6annbl | OCBOEHNS

KoMneTeHL,
uun

YK -1 CnocobeH ocyuwjecmesisimb MOUCK, KpUMuUYecKul aHaslu3 u CUHmMe3 uHghopmayuu, NpUMeHsimb cucmeMHbIlU noodxo0 ons
peuweHusi nocmaeJsieHHbIx 3aday

3HaeT: peliaemMble 3agayum u CobecenoBaHue 3HaHue Havan ofyvaroLmincs rpamoTHO peLunn 3agayu, OcBoeHa
6asoBble COCTaBnsALLWmNE (3k3ameH) TEPMOANHAMUKM U OTBETWI1 Ha BCe BOMPOCHI, HO JOMYCTUIT OTnnyHo o
HM3NYECKON N KONONOHOM OCHOBHbIX YpaBHEHMWI OAHY OLUINGKY (MOBbILIEHHbIN)
Xrmum, XUMUYECKON obyyaroLwnincs NpaBuNbHO peLunn 3agayn, OcBoena
WCTOMYHMKN MHpopMaLmm ans TepMOANHAMUKM; OTBETWI Ha BCe BOMPOCKI, HO JonycTtun Ase | XopoLuo (TIOBBILLIGHHIA)
peLLeHns NOCTaBneHHOW 3a4a4u MeTon0B ownbKm
dm3nyeckon 1 KonnongHom TepMogMHaAMNYECKOro obyvarowmincsa npeanoxun BapuaHT
XM ONUCaHUA XUMUYECKNX U | 3aaa4uum, OTBETUM HE Ha BCe BONPOCHI, HO B | YaosneTtsopy | OcBoeHa
chasoBbIx paBHOBECUI B TeX, Ha KoTopble fJan OTBeT, He AONYyCTuN TenbHO (6a3oBbI)
MHOTFOKOMMOHEHTHBbIX owmnbKkm
cncremax; OCHOBHbIX obyyvatowniicsa He NPeanoXun BapMaHToB
MOHATWIN N COOTHOLLEHUI pelueHns 3agayn, B OTBETE AOMNYCTUN
TepMoANHaMnKn ©Oonee nATM oWNMBOK He ocBoeHa
NOBEPXHOCTHbIX HeynoBneTtso (HeOCTaTOUHbIN)
SABNEHNN, OCHOBHbIX pUTENBHO
CBOWCTB AMCNEPCHbIX
cucTem.
Tect PesynbTaTt TectupoBaHus OcBoeHa
60% v bonee npaBUIbHbLIX OTBETOB 3a4yTeHo (6a3oBbIn,
NOBbILLIEHHbIN)
0 He ocBoeHa
MeHee 60% npaBubHbIX OTBETOB He 3auTeHo (HEOCTATONHBIN)
CobecenoBaHue 3HaHue Havan obyyaroLwmiics rpamoTHO peLunn 3agayn, Oceoena
(konnokeuym) TEPMOOUHAMUKN U OTBETWUJ Ha BCE BOMPOChI, HO JOMNYCTU OTnuyHo (MOBLILLIGHHbIV)
OCHOBHbIX YpPaBHEHUN OfHY OLUNBKY
XUMWUYECKON obyyarLwmincs NpaBUNbHO peLunn 3agayn, OcBoeHa
TEPMOOUHAMMKN; OTBETUI Ha BCE BOMPOChHI, HO JOMNYCTW ABe | XOpoLlo _
METOHOB oMBKM (NOBBILLEHHBIN)
TEPMOANHAMNYECKOTO obyvarLmncs Npeanoxun BapuaHT YposnetsBopy | OcBoeHa




onmncaHnAa XMuMn4ecknx n

3agadun, oTBeTun He Ha BCe BOMpoChbl, HO B

¢as3oBbIX paBHOBECUI B TeX, Ha KOTopble fJan OTBET, He JONYCTUI TenbHO (6a3oBbI)

MHOTFOKOMMOHEHTHbIX ombKm

cucTemax; OCHOBHBIX obyyarLwmics He NpeasnoXnn BapuaHToB He ocBOEHA

MOHSATUIA N COOTHOLLUEHWU | peLleHUst 3agayn, B OTBETE AOMYCTUI HeynoBneTtso (HEAOCTATONHbIIA)

TEepMOANHAMMUKM bornee nATK OLWMBOK pUTENBHO A

NOBEPXHOCTHbIX

AABNEHWUIN, OCHOBHbIX

CBOWCTB AMCMNEPCHbIX

CUCTEM.
YMeeT: npoBoauTb aHanma CobecepnoBaHue (3awmTa | ymeTb onpegensrb obyyaoLwnincs akTMBHO y4acTBoBar B
3agayun pmanyeckom un nabopaTtopHo paboThbl) TepMoguHaMmyeckue BbINOSHEHUN pabOoThI, MONYYNn U OcBoeHa
KOMNMOVAHOW XMW, HAXOONTb XapaKTepUCTUKN obpaboTan pesynbTaTtbl 3KCNEPUMEHTA, 33uTeHO (63208l
NCTOYHMKN MHAOPMaLMmn Ans XVMUYECKMX peaKkLuin 1 npoaHanuampoBan ux, gonyctun He 6onee 5 FIOBbILlJeHHb,IVI)
peLleHns MOCTaBNEHHOW 3aga4un npoLeccoB, NPOBOANTb OoLWMBOK B OTBETaX Ha BONPOCHI Npu 3awuTe
H13NYECKON 1 KONONOHOM pac4yeTbl ¢ nabopartopHon paboThl
XM vIenorne3oBaxinem obyyaroLmincs BbINOMHSAMN porb

OCHOBHbIX COOTHOLLEHWI y H P

HabntogaTens npv BbINOAHEHUM paboThl, HE
TEepMOONHAMUKN
. | BHec BKnaga B ob6paboTky pesynbTaToB He ocBoeHa
NMOBEPXHOCTHbIX SIBNEHWI He 3auteHo o
3KCMEPMMEHTA, He 3awmnTun nabopaTopHyto (HepocTaTOYHbIN)

N OCHOBHbIX aGoT

XapaKTepucTuk P y

ONCMEPCHBIX CUCTEM.
Bnageet: HaBblkamu aHanusa PacuyeTHo-npakTnyeckas CopaepxaHue peLueHus obyyvarowmiics rpamoTHO 1 6e3 ownbok 3auTeHo OcBoeHa
3agay puanyeckon u paboTta peLnn 3agady (NOBBILLIEHHBIN)
KOMNMOVAHOWN XMMWUW, HAaBbIKaMK obyyaroLwmiicst NpaBunbHO peLunn 3agadvy, 3a4TeHo OcBoeHa
aHanunsa uHdopmaumm ons HO B BbIMMCMEHUSIX AOMYCTUIT OLLUMOKM (NOBBbILLEHHBIN)
peLleHns MOCTaBNEHHOW 3aga4n obyyvarLwmincs NpeanoXun BapuaHT 35uTeHO OcBoeHa
H13NYECKON 1 KOMNONOHOM peLleHus 3agaym (6a30BbIN)
XMMmn obyyvarLmincs He NpeasioXun BapuaHToB He ocsoeHa

He 3auteHo

pelieHna 3agayum

(HepocTaToYHbIN)

OrlK -1 CnocobeH uszyyamsb, aHanu3uposamsb, UCMOJ/Ib308amb MeXaHU3MbI XUMUYECKUX peakyuu, npoucxoosuwux e
MmexHOoJ102UYeCKUX rMpoueccax U OKpyXarouiemM Mupe, OCHO8bIgasiCb Ha 3HaHUSIX O CMPOEeHUU seujecmea, npupooe xumMu4deckoul

Cces13U U ceolicmeax pa3/iIudHbIX K/1acCo8 XUMUYEeCKUX 3J1eMeHmos, coeduHeHul, sewecme u Mamepuasos

3HaeT: OCHOBHbIE MOHATUSA U
3aKOHbl PU3NYECKON U
KOMNMOWUAHON XUMUN,
HeobXxoaMMble ANst peLleHns

CobecegoBaHue
(ak3ameH)

3HaHne Havan
TEPMOANHAMUKM U
OCHOBHbIX YpaBHEHUI
XUMUNYECKOMN

obyvatoLmiica rpamoTHO peLunn 3agayu,
OTBETWIT Ha BCE BOMPOCbI, HO AOMYCTUN
OAHY OLINGKY

OT1nnyHo

OcBoeHa
(NOBBILLEHHBIN)

obyyatowmiics NpaBUIIbHO PELIWT 3a4a4u,

XopoLo

OcBoeHa




3apay npodreccnoHanbHom TepMOANHAMUKMY; OTBETWI Ha BCe BOMPOCHl, HO JoNyCTuM ABe .
OedaTenbHOCTH MeToO0B ombKn (NoBbILIGHHBI)
TepMOANHAMMNYECKOTO obyyvarLmincs npeanoxnn BapuanHT
OMUCaHNA XMMUYECKUX U | 3adayum, OTBETUI HE Ha BCE BOMPOCHI, HO B | YaosneTtsBopu | OcBoeHa
¢as3oBbIX paBHOBECUI B Tex, Ha KoTopble Jan OTBET, He A0MNyCTUN TenbHO (6a3oBbIN)
MHOIOKOMMOHEHTHbIX owmnbKm
cucTemax; OCHOBHbIX obyvarLwmincsa He NpeaoXxun BapnuaHToB
MOHATUI U COOTHOLLEHWUI | pelleHWs 3a0a4m, B OTBETE JOMYCTUN
TEPMOANHAMUKN 6onee nATK owMBOK
MOBEPXHOCTHbIX HeynosneTso He ocBoeHa )
ABNEHMIA, OCHOBHbIX DUTENLHO (HepocTaToOuYHbIN)
CBOWCTB MCMNEePCHbIX
cucTem.
Tect PesynbTat TectupoBaHus | 60% 1 6onee npaBunbHbIX OTBETOB 3auTteHo OcBoeHa
(6a3oBbIn,
NOBbILLUEHHbIN)
0 He ocsoeHa
MeHee 60% npaBuibHbIX OTBETOB He 3auteHo (HEOCTATOUHBIN)
CobecepoBaHune 3HaHue Havan obyuvaroLmincsa rpamoTHO peLunn 3agayu, OTnnyHo Ocsoena
(konnoksuym) TEPMOANHAMUKMN U OTBETWI Ha BCe BOMPOCHI, HO JOMNYCTUI (TIOBBILIGHHLIA)
OCHOBHbIX YPaBHEHUN OfHY OLUNBKY
XUMUNYECKON obyyaoLWwnincs NPaBnNbLHO peLunn 3agayn, Xopouuo OcBoeHa
TepMOANHAMUKMY; OTBETWI Ha BCe BOMPOChI, HO JONYCTUN ABe .
METOa0B oLMGKN (NOBbILLEHHbIN)
TEPMOANHAMUNHECKOTO obyyvaroLwmiics NPeanoXun BapuaHT Yposnetsopu | OcBoeHa
ONUCaHUA XUMUYECKUX N | 3aaaym, OTBETUI HE Ha BCE BOMPOCHLI, HO B | TErbHO (6a3oBbIn)
¢hasoBbIx paBHOBECUI B TeX, Ha KoTopble fJarn OTBeT, He AOoNyCTuN
MHOIOKOMMOHEHTHbIX oLmobKm
cncTemax; OCHOBHBIX | oBy4aroLMIACS He NPEANOXMI BapUaHToB He ocBoeHa
MOHATUN U COOTHOLWLIEHUN | pelleHUs 3agayun, B OTBETE OOMNYyCTU HeypoeneTtso (HEOCTATOUHBIN)
TepMoanHaMUKN bonee nATH owMBOK pUTENLHO
NOBEPXHOCTHbIX
SIBMNEHUA, OCHOBHBbIX
CBOWCTB QMCMNEPCHbIX
cucTem.
YMeeT: onpeaensate nopsaku CobecenoBaHue (3awmTa | ymeTb onpegensrtb obyyaoLmincs akTMBHO y4acTBoBar B 3auTeHo OcBoeHa
TepMOAMHaMNYECKUX U nabopaTtopHo paboThbl) TepMoanHaMmnyeckme BbINOSHEHUN paboThI, MONYyYnn n (6asoBbIN,
KMHETUYECKNX XapaKTepuUCTUK XapaKTepuUcTUKn obpaboTan pesynbTaTtbl 3KCNEPUMEHTA, MOBbILLEHHbIN)

XUMUNYECKUX peaKkun nu
npoueccos

XUMUNYECKUX peaKu,wZ n
npoueccos, npoBognTb

npoaHanmanpoBars nx, 4onycTtus He bonee 5
owmnboK B OTBETaX Ha BOMpPOCHI Npu 3aunTte




pac4yeThbl ¢ nabopartopHon paboThl
vIenore3oBaxinem 00yyarLWnics BbINOMHAI POrb
OCHOBHBbIX COOTHOLLEHWI y - P
HabnogaTens npy BbINOSIHEHUM paboThl, HE
TepMoaNHaMUKN
. | BHecC Bkraga B 06paboTKy pesynbtaToB He ocBoeHa
NMOBEPXHOCTHbIX SIBNEHWI He 3auteHo o
3KCMEPMMEHTA, He 3aWwmuTun nabopaTopHyto (HepocTaTOYHbIN)
N OCHOBHbIX aGoT
XapaKkTepuUcTUuK P y
ANCNEPCHBIX CUCTEM.
Bnageet: OCHOBHbLIMM PacueTHo-npakTnyeckas CopepaHuve pelueHus obyyatowmiica rpamoTHO 1 6e3 ownbok 3auTeHo OcBoeHa
HaBblkaMWn MHTEPNPETUPOBaHUS | paboTta peLwnn 3agadvy (NOBbILLIEHHIN)
NOMyYeHHbIX JaHHblE HA OCHOBE obyyatoLmiica NpaBubHO peLunn 3agadvy, 3auTeHo OcBoeHa
NPMOBPETEHHBLIX TEOPETUYECKMX HO B BbIYMCMEHUSX AOMYCTUIT OLLUNMOKM (NOBbILLIEHHBIN)
3HaHWn No PU3N4ECKON U obyyaroLwmics NpeanoXmn BapuaHT 33uTeHO OcBoeHa
KONMONOHON XUMUK peLleHus 3agaym (6a30BbIin)
obyyaroLwmiics He NpeasioXnn BapuaHToB He ocBoeHa
yHatoty PeA P He 3auTeHo

peLleHnda 3agaydn

(HegocTaTo4HbIN)
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