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1. Ulenu n 3agayum aucumnnvHbl

1. Llenbio ocBOEHUS AuCUMMNHBLI «Pu3nyeckass U KonmomgHas XMMusi» SIBAsSieTCs
dopmupoBaHue KoMneTeHUnn obyyatoLerocs B obnactu npoeccmoHanbHOn 4eATeNbHOCTH
n cpepe npodeccmoHanbHON 4EATENbHOCTHU:

CnocobeH MpUMEHSTb OCHOBHbIE 3aKOHbl M MEeTOAbl UCCNeaoBaHUM €CTECTBEHHbIX
HayK ONg pelleHna 3agad npodeccuoHanbHon AeAaTeNlbHOCTU

OvcumMnnuHa HanpaeBneHa Ha pelleHue  HayyHo-uccnegoBaTernbCKuMx — 3ajad

npodeccnoHanbHON AeATeNbHOCTU:
PeweHne Hay4HO-MccnegoBaTenbCKMX WM HAY4YHO-NPOM3BOACTBEHHbLIX 3agad B obnactm
BHEAPEHUST WHHOBALMOHHbLIX TEXHOMOMMN MpoM3BOACTBa MPOAYKUMM  OOLLECTBEHHOrO
NMUTaHNA MacCOBOr0 WM3rOTOBSIEHNUA U Creunanu3MpoBaHHbIX MNULLEBbLIX MPOLYKTOB;
NCMonb30BaHWe NPaKTUYECKUX HABLIKOB MPU COCTaBMNEeHNe Hay4YHbIX OTHETOB.

Mporpamma cocTaBneHa B cooTBeTCTBUM C TpeboBaHnamu DegepanbHOro
rocygapcTBeHHoro obpasoBaTenbHOro ctaHgapTa BbiCliero o6pa3oBaHnA No HanpaBeHuto
noaroToBKu/crneumanbHOCTH 19.03.04 «TexHonorvs  nNpoayKLMN n  opraHusauunsa
0o6LLEeCTBEHHOro NUTaHns".

2. MepevyeHb nNnNaHupyeMbix pe3ynbTaTOB OOYYeHUsl, COOTHECEHHbIX C
nnaHupyeMbiMU pe3ynbTaTaMy OCBOEHUS o6pa3oBaTenibHOM NporpaMmbI

Ne Koa dopmynupoBka Koa n HanmeHOBaHWe MHAUKaTOpa AOCTUXEHUSA
n/n | komneTt KOMMeTeHLUu1n KOMMeTeHLun

eHuuun
1 OrIK-2 CriocobeH npumersms | O 1onk.2 —TpUMeHsieT dnsnko-mateMaTU4ECKUIA annapar,

OCHO8HbIe 3aKOHbI U | oCHOBHbIE 3aKOHbI (U3NKN, XMW, MEXaHWKWN O peLleHns
memolbl  uccnedosaHul | 3gnay npoeCCUOHANBHON AESTENLHOCTH

©CMECMEeHHbLIX HayK Ons NO20nk-2 - Pewaer cTaHaapTHble 3ajauu B
pewenun sadad npodeccuoHansHon eATenbHOCTU c npUMMeHeHnem
npogheccuoHanbHol P A . P
desmenbHocmu €CTECTBEHHOHAY4YHbIX 1 OBLLENHXEHEPHBIX 3HAHUI
Kon v HaumeHoBaHue nHankaTopa Pe3ynbTathbl 00y4eHus (nokasaTenu oLeHUBaHUSA)
[OCTUXEHUA KOMNEeTeHUUn
MOlomk2 — TpumeHseT U3UKO- | 3HAET:  OCHOBHbIE  MOHATUA  (DU3NYECKOW U KOMMOUAHOW  XUMWUWM,
MaTemMaTUy4ecKuit annapart, | NPUMeHsieMble NPy peLleHnn 3a4a4 B NPOECCUOHAIIbHOW AEATENLHOCTH

OCHOBHblE 3aKOHbI (PU3VKW, XUMUMK, | YMEET: MPaBuMbHO WUCTIONb30BATL OCHOBHbIE MOHATUA  (bU3MYEcKont 1
MexaHukM [ONs  pelueHus 3apau | KOTWIOWAHOM  XMMMM - Mpu  pelieHwv 3adad B npoeccroHanbHoMn
npodeccnoHanbHoOn AeATenbHOCTU ACATENBHOCTN . - =

Bnageet: 6a30i OCHOBHbIX MOHATUA (DU3MYECKON M KOMMOWUOHON XUMUM,
NpMMeHsieMbIX NPU peLleHn 3aday NpodeccoHanbHOM AeaTensHOCTH
WO2ork2 — PelwaeT cTaHOapTHble | 3HaeT: OCHOBHblE 3aKOHbI U YPaBHEHUS (HU3NYECKON U KOSMIOMAHOW XUMUW,
3agaun B npobeccHoHanbHo | MPUMeHsembIe Npy peLieHnn 3a8ay NPOodeccHoHanbHoON AeATenbHOCTY
[EATENbHOCTY G MPUMEHEHMeM | YMEET:  BbiMOMHSATL  pacueTbl  (DMINKO-XMMUYECKUX  BEMUHYMH  C
ECTECTBEHHOHAYYHbIX | vcnonbsosaHnem 6a3oBbix YPaBHEHNIA (DU3NUECKON U KOMMOMAHOM XMMUN 1
OBLLEMHKEHEPHBIX 3HAHMIA MPUMEHSITb UX B NPOGECCMOHANBHOM AEeATENbHOCTH

BnapgeeT: HaBblkaMU BbIYUCTIEHUS OCHOBHbBIX (OM3UKO-XUMUYECKMX BESIUYUH 1
COCTaBIIeHUs OTYEeTa MO SKCMEepPUMEHTasIbHBIM AaHHBIM AN PelleHns 3aaaq
npodeccroHarbHoW AesiTenbHOCTH

3. Mecto aucumnnuHbl (Mmoayns) B ctpyktype OOl BO

OucumnnuHa «Pusndeckas n KonnomagHas XuMmmusi» oTHOCUTCA K obs13ameribHoU Yacmu
Bnoka 1 OOTI. QucumnnunHa asnsaeTcs 06sa3aTenbHON K U3yYeHuHo.

N3yyeHne ancumnninHbl OCHOBAHO Ha 3HAHMUSIX, YMEHUSIX N HaBblKax, Nofy4YeHHbIX Npu
n3yyeHun oby4vawwumMmnca OUCUMNANH MaTemaTuka, du3nka, HeopraHuyeckas Xumus,
aHanuTnyeckas XuMms u U3NKo-XMMmUYeckne MeToabl aHannaa.



[dvcumnnuHa saBnseTcs I'Ipeﬂ,LIJeCTByI-OLLI,eVI ana u3yydyeHus cnepyrowmx OUCUUNITUHI
npouecchl n annaparhil, 6e3onacHoCTb XN3HeOeATeNbHOCTMU, 6e3onacHoCTb
npoaoBOJIbCTBEHHOIO CbipbA 1 NMPOAOYKTOB NATaHUA.

4. O6bem gucumnnuHbl (MoAayns) U BUAbl y4ebHoM paboThbl

O6was TPyoOeMKOCTb ANCUUNITNHbI (MO,EI,yJ'IFI) cocTaBlideT _2 3a4eTHbIX eanHuL,.

Buabl yyebHo paboThbl Bcero yacoB | CemecTp
3
akag.u. akag.u.
O6Lwaga TpyaoemMKoCTb AUCUMMNINHBI (MOgyNs) 72 72
KoHTakTHas paboTa B T. Y. ayAUTOPHbIE 3aHATUSA: 46,6 46,6
Jlekuunn 30 30
8 MoM Yucre 8 ghopme rpakmu4eckol noO20moeKu - -
[MpakTnyeckne/nabopaTtopHble 3aHATUA 15 15
8 moM 4ucrie 8 hopme rnpakmuyeckol nod2omosKu - -
KoHcynbTaumm TekyLmne 0,6 0,6
KoHcynbTaumm nepeg ak3ameHoM - -
Bud ammecmauuu (3a4em/3k3ameH) 1,0 1,0
CamocTosaTensHas pabora: 25,4 25,4
MpopaboTka MaTepuanoB Mo rnekumsaMm, y4vyebHukawm, | 14,4 14,4
y4ebHbIM nocobusam
[MoaroToBKa K NpakTnyeckmm/nabopaTopHbIM 3aHATUSM | 8 8
KypcoBon npoekT/paboTta - -
[omaluHee 3agaHune, pedepar, 3 3
[pyrve Bnabl camocTosiTensHoOM paboThl - -

BUAOB Y4eOHbIX 3aHATUN

5 CopepxaHue AUCUMNNUHBLI (MOAynsl), CTPYKTYpMpPOBaHHOe MO TemMam
(pazpenam) ¢ ykasaHuem OTBEAEHHOro Ha HUX KONMYyecTBa akaAeMU4YecKUX 4YacoB M

5.1 CogepxaHue pa3genoB AUCLUMIIUHBI (MoaynA)

Ne
n/n

HanmeHoBaHue
pasgena gucuMnivHbl

CopepxaHuve pasgena
(yKkasbiearomcsi memMbi u dudakmudecKue
eduHuybl)

TpyooemkocTb pasgena,
aK.y

OCHOBbI XMMUYECKOWN
TEPMOANHAMUKM.
Xummnyeckoe
paBHOBecue

M3yyeHne OCHOBHbIX 3aKOHOB XMMWYECKOW
TEPMOANHAMMKM. MepBbIn 3aKOH
TepmoanHamukn. Tepmoxummsi. BTopoin 3akoHbl
TEPMOANHAMUKM. OHTponus.
TepmoguHamuyeckme noteHumarnbl.
XUMUYECKMI NoTeHumnarn. YpasHeHne n3otepmeol
XUMMyeckon peakummn. KOHCTaHTbl XMMUYECKOro
paBHOBecusi. BnuaHue  Temnepatypbl U
OaBMNeHUs Ha BbIXO4 MPOAYKTOB peakuuun.
[MpMeHeHne OCHOBHbIX 3aKOHOB XUMWYECKOW
TepMOAMHaMWKA  Ons  pelleHns 3ajady B
npogeccuoHansHon AeAaTensHOCTU.

18

Xnmunyeckast KUHeTuKa
M KaTanums

OCHOBHbIE MOHATUS  XMMWUYECKON KUHETUKMW.
Mopsaok M MOMEKYNsApHOCTb  peakuumu.
dopmarnbHble KnHeTnyeckue ypaBHeHusi
OAHOCTOPOHHUX XMMUYECKUX peakuui. BnuaHne
TemnepaTypsl Ha CKOpOCTb NPOCTbIX
XUMUNYECKMX peakuun. ["lOMOreHHbIN "
reTeporeHHbI KaTanua u U ero fnpuMeHeHue
ANa  peweHus 3agady B npodeccuoHanbHOM

14,4




neATenbHOCTU.

O6uwme cBoOWCTBa " Knaccudukaumsi
ANCNEPCHbIX cUCTeM. CBobopgHas 18
[NMoBepXHOCTHLIE NoBEepPXHOCTHas 3Heprus. MoBepXHOCTHO-
3 | 9BneHnsa B AUCNEPCHbIX | aKTUBHbIE BellecTsa. Agcopbuus.
cucrtemax 3aKOHOMEPHOCTM  MOBEPXHOCTHLIX  SBNEHUN
NPUMEHNTENBHO K  pelleHnMlo  3agady B
npodeccuoHanbHOM AeaTenbHOCTH.
[BoiiHoON ANEKTPUYECKNI Crow.
ONEeKTPOKMHETMYECKMI NOTEHUMan. 20
dakToptl, onpegenswoLne YCTONYMBOCTb
YCTONYNBOCTb U OUCMEPCHbIX  CUCTEM, TMpUMEHsieMble  And
HapyLleHne peleHns 3agad npodeccroHanbLHoOn
4 YCTOMYMBOCTU aeatenbHOCTU. MexaHu3M KOHUEHTpaLMOHHOM
OUCNEPCHBIX CUCTEM. " HenTpanM3aunoHHON Koarynsumm.
Koarynauus. Buabl MprMeHeHne OCHOBHbIX 3aKOHOB YCTOMYMBOCTU
ANCNEPCHBIX CUCTEM M Koarynauuum  OUCMNEpCHbIX  CUCTEM  MNpwU
peLleHnn 3agad npodeccuoHarnbHomn
aesatenbHocTu. JlModobHble M NUoUbHbIE
KONonaHble CUCTEMDbI
KoHcynbmauyuu mekyujue 0,6
KoHcynbmauuu neped 3Kk3ameHoOM -
3ayem, sk3ameH 1,0
*B (hopme NPaKTUYECKON NOATrOTOBKM
5.2 Paspgenbl AMcumnnvHbl 1 BUAbl 3aHATUNA
Ne HanmeHoBaHue pasgena Jlekuun, ak. y MpakTuyeckue/nadopatop | CPO,
n/n ONCLUMNNUHBI Hble 3aHATKS, aK. Y aK. v
OCHOBbI XMMU4Y€ECKOW 8 6
1 | TepmoagnHamumkn. Xnmmyeckoe
paBHoOBeCUHe
2 XUMmnyeckasi KNHeTuKa 1 Kkatanms 6 4.4
3 [NMoBEPXHOCTHLIE SBMEHUS B 8 6
ONCMNEPCHbIX cUcTeMax
YCTOMYNBOCTb 1 HapyLLeHne 8 9
4 YCTONYMBOCTU OUCMEPCHBIX
cucteM. Koarynsauma. Buabl
OMCNEPCHBIX CUCTEM.
KoHcynbmauyuu mekyuwjue 0,6
KoHcynbmauyuu neped sK3aMeHoM
3auvem, sk3ameH 1,0
*B (hopme NPaKTUYECKON NOAroTOBKM
5.2.1 Nlekuumn
Ne HanmeHoBaHue pasgena T . TpyooeMKocCTb,
emMaTuka NeKUNOHHbIX 3aHATUN
n/n OUCLMNNUHBI aK. v
M3yyeHne OCHOBHbLIX 3aKOHOB  XMMUYECKOM 8
TEPMOANHAMUKN. MepBbIi 3aKOH
TEPMOOMHAMUKM U €ro  NPUMEHEHNe K
HEKOTOpbIM npoueccaMm. TepmMoXmmusi, pacyet
OcHoBbl XUMUYECKOM | TEMMNOBbLIX 3MPEKTOB XMMNYECKUX peakLmn.
1 TEpMOOMHAMMUKW. BrnnsHue TemnepaTypbl Ha TennoBon addekT
XvmMmnueckoe peakumn. [loHATME KaNOPUWHOCTU  MULLIEBLIX
paBHoBecue NpoaykToB. BTOpon 3aKoH TepmMogMHaMUKN U ero
npunoXxeHve. MoHaTne n pacyet

TepMoaAMHaAMNYeCKnXx notTeHumnarnos U OLUEeHKa
HanpasieHnAa CaMornpon3BOJIbHOIo MNpoTeKaHunA
npouecca win peakuyun. Ponb  xumun4eckon




TEepMOANHAMUKN npwm peLueHun 3agad
npodeccnoHanbHON OesaTenbHOCTU. YpaBHeHue

N30TEPMbl  XUMWUYECKOW peakumn. KOHCTaHTbI
XUMUYECKOTro paBHOBECMUS. Bnusaxue
TemnepaTypbl W [aBMeHUA Ha  KOHCTAHTY
paBHOBECUSS U BbIXO4 MNPOAYKTOB peakLu.
MpuMeHeHMe 3aKOHOB XMMUYECKOro paBHOBECUS
Ona  pelleHWs  3adad  nNpodpeccuoHanbHown
OeATenbLHOCTY.

XnmMmyeckas KMHeTuKa u
Katanma

OCHOBHbIE MOHATUSA XMMUYECKON KUHETUKN.
CKOpOCTb NPOCTLIX FOMOrEHHbLIX XMMUYECKNX
peakuui HyneBoro, NepBoro, BTOPOro 1 N-ro
nopsigkoB. MeToabl onpeaeneHus nopsaka u
KOHCTaHTbl CKOPOCTU MPOCTbIX XMMNYECKNX
peakumit. 3aBMCMMOCTb CKOPOCTU XMMNYECKOMN
peakuum oT TemnepaTtypbl. DHEPrus akTUBaLUun.
[TOMOreHHbIN 1 reTeporeHHbIn KaTanums.
OCHOBHbIE NOHATUSA XMMUYECKON KUHETUKU
NPUMEHNTENBHO K peLUeHnto 3agau
npodeccnoHanbHon OeaTenbHOCTMY.

nOBerHOCTHbIe
ABJ1IeHUA B OUCMNEPCHbIX
cucrtemax.

OcHoBHbIe CBOWNCTBA U Kraccudmkauust
ancnepcHblx cucteM. NpumeHeHne OCHOBHbIX
NPUHUMNOB Knaccudukaumm ANCnepCHbIX CUCTEM
npw peleHnn 3agad npoeccnoHansHon
aearenbHocTU. [oBEpPXHOCTHAsA 3HEPrus.
[MoBepXHOCTHOE HaTsXEHME.

Ancopbuus Ha rpaHuue ras-XnakocTb.
lMoBepxHOCTHas aKTMBHOCTb BELLECTB.
OndunbHoe CTpoeHne MNOBEPXHOCTHO-aKTUBHBIX
BewecTtB. dyHOameHTanbHoe apcopbunoHHoe
ypaBHeHne 'nbbca. Teopnss MOHOMOIEKYISAPHOW

agcopbummn JleHrmiopa. Teopumn
nonumMonekynsapHon apcopbuun. OcobeHHocTU
agcopbunun Ha TBEPAbIX apcopbeHTax.
XapakrepucTuku TBEpAbIX apcopbeHToB.
Mpasuna nogbopa agcopbeHToB.
Mmppodunmnsauuna 7] rmgpocobmsauus
noBepxHOCTW. [lpyMeHeHne  MNOBEpPXHOCTHbIX
SABNEHWN ans peLueHns 3agav

HpO(beCCVIOHaﬂbHOVI AEeATEJIbHOCTU.

YCcTON4YMBOCTb 7]
HapyLueHne
YCTONYMBOCTH
ANCNEePCHbIX cucTeM.
Koarynauus. Buabi

ANCMNepPCHbIX CUCTEM.

Bo3HWKHOBEHME aNeKTpMYecKoro 3apsia Ha
nosepxHocTu pasgena. CTpoeHve ABONHOMoO
anektpuyeckoro cnog (43C). MNoHaTue
ANEeKTPOKUHETNYEecKoro noteHumana. CtpoeHne
Muuennel rmapodobHoro 3ons.
CegumMeHTauUnoHHast yCTOMYMBOCTb ANCMNEPCHBIX
cucTem, pakTopbl, ee onpegensoLme.
HapylweHue ceguMeHTaLMOHHON YCTONYNBOCTH
n pasgenexuve gas. dakTopsbl, onpegensowme
YCTOMYMBOCTb ANCMEPCHBIX CUCTEM,
npuMeHsieMble ANs pelleHus 3agad
npodeccnoHanbHoOn gesatensHocTn. Teopus
ON®O. HapylweHune arperatMeHom
ycTonumBocTU. KoHUEeHTpaumnoHHasa n
HenTpanusauMoHHasa koarynsums. lNMpasuna
Koarynsaumu. Bua ancnepcHbix cuctem,
ncnonb3yemble B NpodieCCnoHasibHON
nearenbHocTU. BbicokoMoneKkynspHbie
coeanHeHus. Habyxanne BMC. CeovictBa
pacTteBopoB BMC. KonnoungHble NOBEPXHOCTHO-
aKTMBHbIE BellecTBa. AMYNbCUN, MEHBDI:
CBOWCTBA, OCOBEHHOCTM YCTONYMBOCTM U
cnocobbl paspyLleHus.




5.2.2 lNpakTnyeckme 3aHATUS (CEMUHaphbI)
He npegycmMoTpeHbl

5.2.3 JlabopaTopHbIV NPaKTUKYM

Ne HanmeHoBaHue TpynoeMKocTb,
HaumeHoBaHue nabopaTopHbIx paboT
n/n | pasgena gMcunnianHbl ak. 9
OCHOBbI XMMMYECKOM . 4
Jl. P. Ne 1. OnpegeneHve wHTerpanbHoMn
TepMOANHaMUKU. o
1 MOJTbHOW 3HTanbNUu pacTBOpeHus
Xvmunyeckoe .
KpUCTannu4eckomn conu
paBHOBeCUe
J1. p. Ne 5. OnpepgeneHne KOHCTaHTbl CKOPOCTU 4
XvmMmunyeckas KnHeTuka o
2 N SHeprum akTMBaLmMn peakuun nognupoBaHus
n Kkatanua
aueToHa
[NoBEpPXHOCTHbIE 4
P J1. P. Ne 3. Aaocopbumnsi opraHn4yeckux KMcrnoT
3 | ABNeHuns B AUCNepCHbIX
13 BOAHbIX PACTBOPOB Ha aKTUBHOM Yrre.
cucTemax
YCTOMYnBOCTb " 3
HapyLleHune .
Pyt Jl. P. Ne 4. Koarynauma u YCTOWYMBOCTb
4 | yCTONYMBOCTU o
rmapodobHbIX 30Men
ONCMEPCHBIX  CUCTEM.
Koarynsauyus.
*B (hopMe NpaKTUYECKON NoAroTOBKM
5.2.4 CamoctosTtenbHas pabota obyyatowmxcsa (CPO)
Ne HanmeHoBaHune TpyaoemMKocTb,
Bug CPO PYA
n/n | pasgena gucumnivHel ak. v
OcCHOBbI XMMUYECKOM MpopaboTka mMartepuanoB no nekuusm, ydvebHukam, y4ebHbIM 4
1 | TepmoaMHaMUKM. nocobuam
XvmMundeckoe MoproTtoBka K NpakTu4ecknm/nabopaTopHbIM 3aHATUAM 5
paBHOBECUE
MpopaboTka martepuanoB no nekuuam, ydvebHukam, y4ebHbIM 24
5 Xumuyeckast KuHeTrka | nocobusm '
n KaTtanms MoaroToBka k NpakTu4eckMm/nabopaTtopHbIM 3aHATUAM 5
[MoBepXHOCTHLIE MpopaboTka martepuManoB Mo nekumsam, ydyebHukam, YydebHbIM 4
3 | AiBneHus B | nocobusam
ANCMNEPCHBIX MoaroToBka k NpakTU4eckMm/nabopaTtopHbIM 3aHATUAM 2
cucTtemax
YcTon4nBOCTb n | NMpopabotka MaTepuanoB Mo nekuusiM, yd4ebHukam, y4ebHbIM 4
HapyLleHve nocobuam
4 YCTONYMBOCTHU MoproTtoBka K NpakTU4ecknm/nabopaTopHbIM 3aHATUAM 2
OVCMEPCHBIX CUCTEM.
Koarynsiuus. Bugbl | AoMallHee 3ajaHve/pecepat 3
ONCNEPCHBIX CUCTEM.

6 YuyeOHO-MeTOaMYECKOE U MH(pOpMaLUOHHOE obecneYyeHne AUCLUMUNIIUHbI

[ns ocBOEHUsI AUCUMMNITMHBI 00YYatoLLMIACS MOXET UCMONb30BaTh:

6.1 OcHOBHasa nuTepartypa
1. Kyapsiwesa, H. C. ®usmyeckaa u konnomgHas XvMMus : y4eOHUK M NPaKTUKyM Ans
By3oB / H. C. Kygpsawesa, J1. . BoHaapesa. — 2-e u3a., nepepab. n gon. — Mocksa :
N3paTtenbctBo Opant, 2021. — 379 c. — (Bbicwee obpasoBaHue). — ISBN 978-5-9916-
anekTpoHHbIN // ObpasoBartenbHaa nnatgopma HOpant [canT]. —
URL: https://urait.ru/bcode/468578 (qata obpaiieHus: 13.10.2021).
2. Wykun, E. O. KonnougHas xvmus : yuebHunk ansa sysos / E. [. WykuH, A. B. lMNepuos,
E. A. AmennHa. — 7-e un3g., ucnp. n gon. — Mockea : N3pgaTtensctBo KOpant, 2021. —

7159-0. — TekKcT :




444 c. — (Bbicwee obpasoBaHue). — ISBN 978-5-534-01191-3. — TeKCT : aNEeKTPOHHbIN
/I ObpasoBaTenbHaa nnatdopma HOpant [cant]. — URL: https://urait.ru/bcode/468620
(naTta obpaiteHusa: 13.10.2021).

3. Hurmatynnuu, H. . ®usundeckaa m konnougHas xumma : yyebHoe nocobue / H. T.
HurmatynnuH. — 2-e unsg., ncnp. n gon. — Caxkt-lMetepbypr : NlaHb, 2021. — 288 c. —
ISBN 978-5-8114-1983-8. — TeKCT : aNeKTPOHHbIN // JlaHb : 3NeKTPOHHO-6nbnnoTeyHas
cuctema. — URL: https://e.lanbook.com/book/168863

4. boHpapesa, J1. 1. dusmyeckas n konnoungHas xmmus (Teopust U npakTuka) : y4ebHoe
noco6ue / J1. I. bongapesa, T. B. MacTiokoBa. — BopoHex : BI'YWUT, 2019. — 287 c. —
ISBN 978-5-00032-409-7. — TeKCT : aNeKTPOHHbIN // JlaHb : 3NeKTPOHHO-6nbnnoTeyHas
cuctema. — URL: https://e.lanbook.com/book/130212

5. ®pugpuxcbepr, O. A. Kypc konnomgHom xuvmum : yyebHuk gna BysoB / [O. A.
®puapuxcbepr. — 5-e nsg., crep. — Cankr-lNetepbypr : Jlavb, 2021. — 412 c. — ISBN
978-5-8114-8425-6. — TeKCT: ONEKTPOHHbIN // JlaHb : 3neKTpoHHO-6MBnNnoTeyHas
cuctema. — URL: https://e.lanbook.com/book/176683

6.2 [lononHuTeNnbHaA nuTeparypa

1. KymbikoB, P. M. ®uaunyeckasa n konnougHast Xxumusa : yyebHoe nocobue ans
By3oB / P. M. KymbikoB, A. b. UTTtnes. — 2-e unapg., ctep. — CaHkTt-lNeTepbypr : JlaHb, 2021.
— 236 c. — ISBN 978-5-8114-7414-1. — TeKCT: 9NEeKTPOHHbIN // JlaHb: 3MNEKTPOHHO-
onbnunoteynas cuctema. — URL: https://e.lanbook.com/book/160121.

2. Baciokoa A.H [1 gp.]. TvnoBble pacdeTbl NO (PU3NYECKON W KOMNOWUOHOM
XUMUN: y4eb. nocobue. — CaHkT-lNeTepbypr: JlaHb, 2014.
https://e.lanbook.com/reader/book/45679/#1.

3. Mepuogunyeckne nagaHus:

- XXypHan npuknagHon XuMuu.

- XXypHan unanyeckon XmmMmm.

- usectmsa BY3oB. lMuweBasa TexHonorus.

- PXX. O6wwme Bonpockl xumuun. dnsnyeckas Xmummns

6.3 lMepeyeHb y4eOHO-meTOAMYECKOro obecrnevyeHus ANA CaMOCTOATENbHOM
paboTbl obyyvarowmxcs

dunsnyeckasa n KonnomaHasa XMMns. [ONeKTPOHHLIN pecypc] :MeToandeckme ykasaHus
ANSa cCaMOCTOSATENbHOW paboThl CTyAeHTOB / BopoHex. ['oc. YH-T nHx. TexHon.; cocT. T. B.
MacrTiokoBa. — BopoHex: BI'YUT, 2020. — 37 c. — [OU]. Pexum goctyna: — — 3arn. ¢ akpaHa.
https://education.vsuet.ru/mod/resource/view.php?id=168790

6.4 [lepeyeHb pecypcoB UHPOPMALNOHHO-TENIEKOMMYHUKALUUOHHON CeTU
«HTEepHeT», HeOBXoANMbIX ANt OCBOEHUSA AUCLUMNNNHBLI (Moayns)

HanmeHoBaHue pecypca cetn «MIHTepHeT» ONEKTPOHHbIN agpec pecypca
«Pocculickoe obpasosaHuey - chedeparibHbIl nopmarn http://www.edu.ru/index.php
HayyHasi anekmpoHHas bubnuomeka http://www.elibrary.ru/defaulttx.asp?
®edeparnbHas yHUBepcumemcKas KoMnbiomepHasi cems Poccuu http://www.runnet.ru/

UnpopmayuoHHass cucmema  «EOQuHoe okHo  Gocmyna K | http://www.window.edu.ru/
obpasogamenbHbIM pecypcam»

AnekmpoHHas 6ubnuomeka BI'YUT http://biblos.vsuet.ru/megapro/web
Calim MuHucmepcmea HayKu U 8bicule20 obpasoeaHusi PO http://minobrnauki.gow.ru
lMopman omkpbimoezo on-line o6pasosaHusi http://npoed.ru

UHbopmayuOHHO-KOMMYHUKaUUOHHbIE mexHonoauu 8 obpasoeaHuu. | http://www.ict.edu.ru/
Cucmema ¢hedeparibHbix 0bpaszogameribHbIX 1opmarsos
AnekmpoHHass uHgopmayuoHHo-obpazosamernbHas cpeda ®FBOY | http://education.vsuet.ru
BO «BI'ynt



https://e.lanbook.com/book/168863
https://e.lanbook.com/book/130212
https://e.lanbook.com/book/160121
https://e.lanbook.com/reader/book/45679/#1
https://education.vsuet.ru/mod/resource/view.php?id=168790

6.5 [llepeyeHb WHMDOPMALUOHHLIX TEXHONOrMWA, UCMNOSIb3yeMbIX MpuU
ocyliecTBneHun obpasoBaTenbHOro npouecca nNo AucuuniuHe (Moaynio), BKIKOYas
nepevyeHb NPoOrpamMMHOro o6ecnevyeHnss U MHPOPMALMOHHbLIX CNPABOYHbIX CUCTEM

lpu usyyeHuu OAucyunmnuHbl UCMOAL3yemcs rnpospaMmmHoe obecrnedyeHue U
UHGOpMaUUOHHbIE Cripag8oYyHble cucmembl. UHhopMayuoHHast cpeda 05 OucmaHUUOHHO20
o0byyeHusi «Moodley», uHgbopmayUOHHO-NOUCKO8bIE (CrpaBo4YHO-NpPasos8ble) cucmemsbl;

Mpun ocCBOEHMM AUCUUNIUHBI UCNONb3YeTCA JIMLEH3UOHHOEe M OTKpbITOE
nporpammHoe obecne4veHne —(OC Windows; MSOffice; AdobeReaderXl);

Mporpammbi JlnueH3un, pekBM3NTbLI NOATBEPXKAAOLEro AOKYMeHTa
Microsoft Windows 7 Microsoft Windows Professional 7 Russian Upgrade Academic OPEN 1
(64 - bit) License No Level #47881748 ot 24.12.2010 .
http://eopen.microsoft.com
Microsoft Office Professional Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License
Plus 2010 No Level #48516271 ot 17.05.2011 r.
B YUT BI'YUT http://eopen.microsoft.com
Microsoft Office 2007 Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot
17.11.2008 http://eopen.microsoft.com
Microsoft Office 2010 Microsoft Office 2010 Russian Academic OPEN 1 License No Level
#47881748 o1 24.12.2010 r.
B YUT BI'YUT http://eopen.microsoft.com
AdobeReaderXI| (6ecnnatHoe IM0O)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html

7 MaTepuanbHO-TeXHUYECKOEe o6ecneyeHue AUCLMNIIUHDI

YyebHble ayauTopun 4na npoBeaeHnst y4eOHbIX 3aHATUN:

Ne 440 yyebHas aygutopusi ansa nposeneHust y4ebHblx 3aHATUW. Komnnekt mebenun ons
yyebHoro npouecca Ha 30 mecT. AyamoBumayanbHas CUCTEMA NEKUMOHHbBIX ayanTopui
(MynbTumeauHblii npoektop Epson EB-X18, akpaH ScreenMedia), Pedpaktometp NP -
454, Uentpudpyra LUTMH —P-10, CnektpodoTtomeTp KOK -3- O1, MNMonsapumeTtp CY-4,
MonapumeTtp CY-4, KoHueHTpaumoHHbIn konopumetp KOK-2, pH-meTp-150 ™I,
CnektpodotomeTp KOK -3 km, KoHUeHTpaumoHHbIM konopumeTp KOK-2, MNonspumeTp-
caxapumeTp CY-5, Pedppaktometp, pH- meTp-150 M1, Mukpockon MBC-10

Ne 436 yuebHas aygutopusi ans nposeneHnst y4ebHblx 3aHaTu. Komnnekt mebenn ons
yyebHoro npouecca Ha 30 mecT. PedpaktomeTtp NPD-454, LlenTpudpyra LUJIMH —P-10,
CnektpodotomeTtp KOK -3- O1, MNMonsapumeTtp CY-4, Nonspumetp CY-4, KOHUEHTPpALNOHHbLIN
konopumeTp KOK-2, pH-meTp-150 MI1, CnektpodotomeTp KOK -3 kM, KOHUEHTpaAUVOHHLIN
konopumeTp KOK-2, MNMonapumeTtp-caxapumeTp CY-5, PedpaktomeTp, pH- meTp-150 mI1,
Mukpockon MBC-10

Ne 441 yyeBHas aygutopust ans nposeneHnst y4ebHblx 3aHaTu. Komnnekt mebenn ons
y4yebHoro npouecca Ha 30 mecT. AyamoBusyarnbHas cuctema JeKLMOHHbIX ayaAnToOpUn
(MynbTmeannHbii npoektop Epson EB-X18, akpaHn ScreenMedia) Mogynb « Tepmuyeckun
aHanun3y». Moaynb «TepmocTtaT». Moaynb «YHuBepcasnbHbIn KOHTponep». Mogynb
«nekTpoxmmusay». TepmoctaT 50k-2010.05-03. YcTtaHoBKa konopumeTpucekada. bans
BoasHas. KoHgyktometp TYPE-OK-102/1. Mpunbop Pebungepa. KoHUEHTPaLNOHHbIN
konopumeTp KOK-2. MonapumeTtp-caxapumetp CY-5. PedpaktomeTp. Ctanarmometp CT-2.
baHsi BogsiHas

AyaouTtopun ons camocToAaTeNbHOM paboTbl 06yYaoLWMXCA NOAKNOYEHbI K CETU
NHTepHerT:

Ne 416 nomeLlleHne ons camocToaTenbHon paboThl obyyatowmxcs. Komnnekt mebenu
Ans yyebHoro npouecca Ha 8 mecT. KomnbtoTepsl: Core i3-5403.06, C2DE4600, HoyTOyK
ASUS, mynbtumeauniHbin npoektop ACER, akpaH

[ononHuUTenbHO Ans caMocToATeNbHOW paboThl 06yYaloLMXCA NCMONb3YHTCH
ynTanbHble 3anbl pecypcHoro ueHtpa BI'YUT ocHalleHHble KoMMnbloTepamm o CBOGOAHBIM
AOCTYynom B ceTb IHTepHET 1 6MBnMoTeYHbIM 1 MHPOPMALIMOHHO- CMPaBOYHbIM CUCTEMaM




8 OueHouYHble MaTepuanbl ANA NPOMEXYTOYHOMW aTTecTauum odyvarLmxcsa no
aucumnnuHe

8.1 OueHouHble MaTepuanbl (OM) ong AMcunnnuHel (MOAyns) BKAOYaOT:

- nepeyeHb KOMMETEHUMA C YyKasaHuMeM 3TanoB uxX (OpMMpPOBaHUA B npouecce
0oCcBOeHUs obpa3oBaTenbHON NporpamMmmbl;

- onucaHue rnokasatenem U KpUTepueB OLEHWBAHUS KOMMETEHUMN Ha pasfU4YHbIX
aTanax ux popMmMpoBaHnSA, onncaHue LKasn OLeHUBaHUS;

- TUMNOBbIE KOHTPOSIbHbIE 3aaHusa UNW UHble MaTepuarnbl, HEOOXoANMbIE AN OLEHKU
3HaHUW, YMEHWW, HaBbLIKOB W (MNKN) oOMblTa AeATEeNIbHOCTU, XapaKTepusylLwux aTarbl
dopMUpoBaHUSA KOMMETEHLMI B NpoLecce 0CBOEHMsI 0bpasoBaTefibHON NporpaMmmbl;

- MeToguyeckMe mMaTepuansl, onpegensowune npouenypbl OLEHVMBaHUS 3HAHWUW,
YMEHWN, HABbIKOB N (MNW) OMblTa AEATENIbHOCTU, XapakTepusyrLmnx aTansl popMmnpoBaHus
KOMNeTeHUnN.

8.2 [Ina kaxpgoro pesynbTaTa obyyeHus No AucuMninHe (MoZys) onpenensawTcs
nokasaTtenu u KpuUTEpUU OUEHMBaHUS COPMMPOBAHHOCTU KOMMETEHUUA Ha pasfnyHbIX
aTanax nx opmMmpoBaHus, LWKanbl 1 NpoLeaypbl OLEHUBaHUS.

OM npefnctaBnsalTCA OTAENbHBIM KOMMMIEKTOM M BXOAAT B cocTaB pabouyen
nporpaMmmbl AUCUUNNUHBLI (MOAYNA).

OueHo4Hble MmaTepuansl opmupytotca B cooteeTcTBum ¢ N BIYUT «[lNonoxeHne o6
OLlEHOYHbIX MaTepuanax».

[lokyMeHT cocTaBrieH B cooTBeTcTBUM C TpeboaHnsmn ®IrOC BO no HanpasneHuto

19.03.04 - TexHoNornsa NpoayKUnnM 1 opraHn3aums obLLecTBEHHOro NMTaHus
n npoduno (cneumanusaumm) NOAroTOBKM TexXHOMNOrmn u opraHvsaums npous3BoacTBa
NPOAYKLUNN NHOYCTPUM MUTaHUSA U pECTOPaHHOro usHeca




NPUNOXXEHUE
K pabo4yen nporpamme AUCLUMNIIUHDI
dusnyeckas 1 konnongHas XmmMus

1. OpraHusauMoHHO-MeToAUYEeCKMEe AaHHble AUCLUNIIUHBI AN OYHO-3a04YHOW UK
3ao4Houn hbopm obyyeHus

1.1 OOBbembl pas3nuyHbix ¢opm y4yeOHOM paboTbl M BuUAbl KOHTPONA B
COOTBETCTBUMU C YYE€OHbIM NIIaHOM
O6Lwaga TpyaoeMKoCTb AUCUMNANHBI (MOOYNA) COCTaBNAeT 2 3ayeTHbIX eANHUL,

Buabl yue6HOM paboThl Bcero vacoB CemecTp
4
akag. 9 akag. 9
O6Lwas TpyA0EMKOCTb ANCUMNIINHBI (MOAYNs) 72 72
KoHTakTHas paboTa B T. Y. ayAUTOPHbIE 3aHATUS: 11,5 11,5
JNexkunn 4 4
8 MoMm yucrie 8 ¢hopme rpakmu4eckol rnod20mosKu - -
MpakTnyeckne/nabopaTtopHble 3aHATUS 6 6
8 mom yucsie 8 hopMe rpakmu4eckol rnod20mosKu - -
KoHcynbTaumm TekyLimne 0,6 0,6
PeueHanpoBaHne KOHTPOSbHLIX  paboT  oby4darolmxcs- 0,8 0,8
3a04YHUKOB
Bud ammecmauuu (3a4em/3K3amMeH) 0,1 0,1
CamocTtosaTenbHas paboTa: 56,6 56,6
MpopaboTka MmaTtepmnanos No nekumsam, y4edbHukam, 44 44
y4ebHbIM nocobusam
[MoaroToBka K npakTnyeckum/nabopaTopHbIM 3aHATUAM 3 3
[lomalHee 3agaHue, pedepar, - -
BbINoniHEHME KOHTPObHOM paboThl 9,6 9,6
MogroToBKa K 3a4eTy (KOHTPONb) 3,9 3,9

10



OLIEHOYHBbIE MATEPUAIIbI
ansA NnPOMEXYTOYHOU ATTECTALIUA

no gucuunnmHe

dusnyeckasa n KonnomagHasa XMmMus
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1 MNepeyeHb KOMMNETEHUUN C YKa3zaHUeM 3TanoB nx hopMmupoBaHus

Ne Kop dopmynupoBka Koa n HammeHoBaHMe MHAMKaTOpPA AOCTUXKEHUA
n/m | KomneTte KomneTteHuun KOMMeTeHUuun
HUMKN
1 OFIK-2 CriocobeH npumeHsims WO 1onk2 —TpymeHseT unsnko-matemaTU4eCckMin annapar,

OCHOBHbI€ 3aKOHbI U
memodk! uccriedosaHull
ecmecmeeHHbIX HaykK Onsi
peweHus1 3aday
npoghbeccuoHanbHol
dessmenibHOCMU

OCHOBHbI€ 3aKOHbl (PUINKN, XUMUKN, MEXAHUKN ANSA peLleHns
3agad npodeccnoHanbHON OesATeNnbHOCTU

WO20nk» — PelaeT ctaHgapTHbIE 3aa4u B
npodeccnoHanbHoOn OeATENbHOCTM C NPUMEHEHNEM
€CTECTBEHHOHAYYHbIX U 0OLLENHXXEHEPHBIX 3HAHWI

Koa n HammeHoBaHue UHOUKaTOpa

AO0CTUXKEeHUdA KoMmneTeHUuu

Pe3synbTaTbl 06y4yeHUs (NokasaTenu oueHMBaHUA)

n1onk-2 — MpumeHsieT dusmko- 3
maTemaTu4eckuin annapar, n

OCHOBHbI€ 3aKOHbI (*)VI3VIKVI, XMUn,
MeXaHUKun ona peweHna 3agad
ﬂpOd)eCCMOHaﬂbHOVI OeATeNIbHOCTU

HaeT: OCHOBHbIE MOHATUSA (PU3NYECKOW U KONNMOUAHON XUMUN,
pUMeHsieMble MpU peLleHnn 3agay B NpodeccnoHanbHoN AeSTENbHOCTU

a

YMeeT: NpaBusibHO NCMOMb30BaTb OCHOBHbIE NMOHATUS OU3NYECKON U
KONITOMAHOM XMMWUW NpW peLLeHnn 3agady B NpogeccnoHanbHoOn

eATEeJIbHOCTU

n

Bnapgeet: 6230/ OCHOBHbIX MOHATUI (OU3NYECKOM U KOMMONOHOW XMMUM,

pYMEHSIEMbIX MPU peLleHUn 3aday NpodeCCMOHanbHON AeATENbHOCTM

U20nk2 — PeluaeT cTtaHgapTHble 3
3aga4qv B npocheccruoHanbHom n

AeATeNIbHOCTU C NpUMEeHeHNnem
€CTeCTBEHHOHaYy4HbIX U
o6u.|,e|/|H>|<eHepr|x 3HaHWN

HaeT. OCHOBHbI€ 3aKOHbI N YpaBHEHUA PM3NYECKOM U KONFIOUAHOM XUMUN,
pUMeHsieMble NpU peLleHnmn 3agad NpodeccnoHanbHOM AeaTeNnbHOCTU

n
n

YMeeT: BbINOSHATbL pacyeTbl (PU3MKO-XMMUYECKUX BENTUYNH C

cnornb3oBaHneM 6a30BbIX ypaBHEHUA PU3NYECKON U KOMMOUAHON XMMUN 1
PUMEHATbL MX B NPOPeCCMOoHanbHOM AeATENbHOCTU

n

BnaneeT: HaBblKaMU BbIYUCITEHNA OCHOBHbIX q)VI3VIKO-XVIMVI‘-IeCKVIX BENMNYNH U
COCTaBJieHNa oT4yeTa No 3KcnepumMeHTanbHbIM AaHHBbIM ONA pelleHna 3aaayd

podeccroHanbHoON SeaTenbHOCTH

2 MacnopT oueHO4YHbIX MaTepuasnoB No AUCLUNIIUHE

Ne KoHTponupyemble UHpeke OueHoyHble maTepuansl TexHonorus
n/n mMoaynwu/pasaensl/TeMbl KOHTpOnMpyemonm HanMeHoBaHue NeNe 3apaHui OLLEHKM
ANCUUNNNHBI KOMMeTeHL MmN (cnocob
(nnm ee yactn) KOHTpOnsi)
1 OcHoBbI XUMUYECKOM Mpopa6oTka
TépMoAnHamMuKK. Marepnanos ro 1-3, 6, 29-36, BnaHouHoe
Xummyeckoe paBHoBecuHe KOHCNEKTY nekuumn 47-50 TecTupoBaHme
y4ebOHUKy
(3ayer)
MNoagroToBka K KOHTpOITb
OrlK-2 naGopaTopHbIM 61-62 NDEnonABATENS
pabotam penoa
npopaboTka
mMaTepuarnos no KoHTporne
KOHCMEKTY NeKunin n 92-106 NDenonaBaTens
y4ebOHUKy penoa
(3ayer)
MpopaboTka
X Marepnanos no BnaHouHoe
MMUYECKasl KMHETUKa " KOHCTEKTY NEKLMA 1 4-5,7-12,51-52 TecTi
KaTtanus y4eOHUKY posahue
(3ayer)
MNoagroToBKka K KoHTporib
naGopaTtopHbIM 63-64 NoenonasaTens
2 OriK-2 pabotam penon
npopaboTka
MaTepuaros no KOHTpOIb
KOHCMNEKTY neKuui n 107-110 N
y4eBOHUKY penoa
(3ayer)
KoHTponb
Peepar 75-76 npenogasartens
3 [MoBEPXHOCTHLIE ABMEHUSA B OMK-2 MpopaboTka 13-17, 21-25, BnaHouyHoe
OVCNEepPCHbIX cucTemMax. marepuarnos no 38-42, 53-56 TecTMpoBaHue
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KOHCMEKTY NeKUnin n
y4eOHUKY
(3ayeT)

MogroToBka K

nabopaTopHbIM 65-68 n elf_I%HT:;;TZM
pabotam penoa
npopaboTka
maTtepuarnos no KoHTporb
KOHCNEKTY NeKuuin n 111-129 NpenonasaTens
y4eOHUKY penon
(3a4eT)
Pecbepar 74, 77-84 - e'ﬁ;*g;;’;;m
MpopaboTtka
YCTONYNBOCTb U martepuanos no 18-20, 26-28, EnaHouHoe
HapyLLUEeHWNe YCTONNBOCTM KOHCMEKTY NEKLMNA 1 37, 43-46, 57- TecTUpoBaHHe
ANCNEPCHbIX CUCTEM. y4e6Huky 60
Koarynauus. Buabl m (sayer)
OAroTOBKa K KoHTporb
AVCMEPCHBIX CUCTEM. na6opaTopHbIM 69-70 _ Koumpone
4 OlK-2 pabotam penoa
npopaboTka
maTtepuaros no KOHTOOMD
KOHCMNEKTY NeKUui n 130-138 n eng aBaTens
y4eOHUKY penoa
(3ayer)
KoHTponb
Pedepar 85-01 npenogasatens
3 OueHo4Hble MaTepuarbl AN NPOMEXYTOYHOMW aTTecTauum.
TunoBble KOHTpPOJIbHbIE 3aAaHnA UJNIN UHble MaTepualbl,
Heob6xoauMbIe AN OLeHKM 3HaHMW, YMEeHUW, HaBbIKOB U (MNK) onbliTa
AeATeNNIbHOCTU, XapakTepn3yroLwmnx atanbl (bOpMMpOBaHVIFI
KOMHeTeHLWIVI B npouecce ocBoeHus 06pasoBaTean0|7| nporpamMmbl
ATTeCTaLI,I/IFl o6yl-|arou_|,eroc;| no LI,I/ICLI,I/II'IJ'II/IHe/I'IpaKTI/IKe npoBoanTCA B
(bopme TectTnpoBaHuA nnn NMNCbMEHHOro oTBeTa 7] npegycMatpuBaeT

BO3MOXHOCTb nocneaytoLero cobeceqoBaHus (3adeta).
Kaxxabin BapnaHT TecTa BkntovaeT 30 KOHTPOSbHbIX 3adaHun, U3 HUX:
- 20 KOHTPOJSIbHbIX 3a4aHNN Ha NPOBEPKY 3HAHWUN;
- 6 KOHTPONbHbIX 3a4aHNN Ha NPOBEPKY YMEHWUM;

- 4 KOHTPONbHbIX 3a4aHNN Ha NPOBEPKY HABbLIKOB;

Kaxxgblh buneT BkovaeT 5 KOHTPOSTbHbIX BONPOCOB (3aday), U3 HUX:
- 3 KOHTPOJIbHbIX BOMPOCOB (3aday) Ha NPOBEPKY 3HAHUI;

- 1 KOHTPOSIbHBIX BONPOCOB (3aday) Ha NPOBEPKY YMEHWUN;
- 1 KOHTPOJSIbHBIX BONPOCOB (3aday) Ha NPOBEPKY HABbLIKOB

3.1 Tecmsl (mecmoesie 3adaHusi)’

3.1. Wugpp u HaumeHosaHue komnemeHyuu OlNK-2 CnocobeH NPUMEHATL OCHOBHbIE
3aKOHbl 1 METOAbI UCCNEAOBaHUN eCTECTBEHHbIX HayK ANs pelleHns 3agau
npodeccnoHanbHOW AeAaTenbHOCTH

Ne

MpaBunbHbIN
3a4aHuns oTBeT

TecToBOE 3ajaHue ¢ BapuaHTamMun OTBETOB U NMpaBUIibHbIMN OTBETAMU
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A (Ha BbIOOpP O4HOrO NPaBUITLHOIO OTBETA)

1.

1

M3ameHeHmne aHTanbnum un BHyTpeHHeIZ QHEPIrnn And npoueccoB B naeajibHOM rase
CBA3aHbl ypaBHEHNEM:

1) AH =AU +AnRT ,
2) AU = AH + AnRT ,
3) AH =AU +R,

4) AH=AU —R.

MaTtemaTtunyeckoe BbipaxeHue |l 3akoHa TepMoaNHaMUKK:

D ds> 2, a5 =2
T T

3) d3:£, 4)dsg§.
T T

Teno unm coBOKYMHOCTb TeJ, MbICIIEHHO 000COBEHHbBIX OT OKpYXKatoLLen cpeabl
Ha3blBaeTCS:

a) OKpYXKatoLlen cpeaon;

b) cucTemon;

C) dason.

Ona peakymm CO+H,0 = CO, +H, kOHCTaHTa paBHOBECUS UMEET BblpaXKeHne

Cco, CH,
N us—
Cco Chyo

C

CCO
2) K=

CC02 CHZ .

H,0

3)Ke=Cco, Ch,

I'Ip|/| yBenmyeHnn gaBneHmna B cucteme

2S0,(r) + O,(r) < 2S04(r)

lyBEINMNYNTCA BbIXO[ ...

1) SOZ n Oz 2) Oz 3) SOZ 4) SO3

Mpwn pacTBOpeHUM caxapo3bl B BOAE NPU NMOCTOSIHHbIX AABNEHUN 1 TeMmnepaType
n3meHeHne aHeprum M'mb6ca cnuctemol

1) AG > 0;
2) AG < 0;
3) AG =0;
4)AG <0.

CKOpOCTb FOMOreHHON peakuun He 3aBUCUT OT ...
1) nnowagn noBepxHOCTH cocyaa

2) TemnepaTtypsbl

3) BpeMeHu npoTekaHus npouecca

4) KOHUEeHTpaumm

KonunyecTtBeHHOE BNUsiHNE TemnepaTypbl HA CKOPOCTb XMMUYECKOWN peakumm
BblpaXaeTCcs ypaBHEHMNEM. ..

1) MeHgeneeBa-KnaneripoHa

2) AppeHunyca

3) HepHcTa

4) JleHrmiopa

YBenuuyeHne CKopocTu peakLumn nog AeACTBMEM KaTanuaaTopa npoucxoauT B
pesynbTare ...

1) YMEHbLLEHMWS SHEPTUN aKTUBaLMK

2) yMEHbLLUEHMUSI KOHLEHTPaLUWM NPOAYKTOB

14




3) yBenunyeHus Temneparypsl
4) yBeNM4eHns KOHLIEHTpaunmn peareHToB

10. |3 [lns anemeHTapHON peakumm 2NO(r) + Oy(r) = 2NOx(r)
ypaBHeEHUWe 3aKkoHa OENCTBYIOLLMX MacCc UMEET BUL ...
— ke —
1) v =Ky, 2) =KCyCo,
3) v =KCoCo, 4) 0 =k2c,,Co,
11.
4 Mpu yBENMYEHUM OABNEHMS B CUCTE

Me B 2 pa3a CKOPOCTb 3rieMeHTapHON peakLuum

2S0, + O, = 250, yBENUUNTCH B pa3
1)2 2)6 34 4)8

12. |6 BelecTBO, N3MeHsIoLEee CKOPOCTb XMMMYECKOW peakLumnn Ha3biBaeTcs
a) aKTuBaTopom 0) kKaTanM3aTopom

13. | 2 JInoobHbIE KONNOMAHbIE CUCTEMBI TEPMOANHAMMYECKN

1) ycTonumBbl,
2) HeyCToN4mBbI,
3) ogHO3Ha4YHOro OTBETA HET.

14. |3 YacTuubl MOHOAUCMEPCHBIX CUCTEM MMEHOT OONHAKOBbIE:
1) npupoay,
3) pasmep.
15. |1 YpaBHeHue n3oTepmbl JleHrmopa cooTBETCTBYET ... agcopouunm

1) MOHOMOINEKYSIPHOW,
2) NONUMONEKYNspHOW,

3) nobown.
16. | 4
NsoTepma agcopbumm JleHrmopa cCOOTBETCTBYET PUCYHKY:
r r r r
C C C C
1 2 3 4
17. |1 MeHuck Boabl, CMaynBatoLLLEen CTEHKU Kanunnspa n3 ctekna

1) BOrHYTBIN,
2) BbINYKNbIWA,
3) nnockas NOBEPXHOCTb.

18. |1 CTtyneHb obpasyetcs

1) Npu orpaHN4YeHHOM HabyxaHuu,

2) Npn HEOrpaHU4YEeHHOM HabyxaHuw,

3) Bceraa npu koHTakte BMC ¢ pacTtBoputenem.

19. |1 B kauecTBe neHoobGpa3oBaTenen UCNonbL3yT
1) konnongHelie MNMAB,

2) NpupoaHbIe XMpbl U Macna,

3) HU3KOMONEKYNSPHbIE ANEKTPoONUT

20. |3 CTteneHb HabyxaHua nonMmepa onpegensercsa popmMmynon

1). V, -V

=
0

2). j=Me—M
mO

3).i - m —m,
mO

B (Ha BbIGOpP HECKONBbKUX NPaBUIIbHbIX OTBETOB)

21. [ 13 | ArperaTHoe COCTOSIHVE ANCTIEPCMOHHOI Cpe/bl B CBOBOAHOANCTIEPCHBIX CUCTEMAX
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1) xuakoe,
2) TBEppoe,
3) razoobpasHoe.

22. |1,3,5

K NOBEPXHOCTHO-aKTUBHbIM BeLleCTBaM OTHOCATCA:
1) CHsCOOH,
2) HCl,
3) C,HsOH,
4) NaOH,
5) CH5CH,COOH.

23. | 1,35

K cBobogHOANCNEPCHBIM KOSIOUAHLIM CUCTEMAM OTHOCSATCS:
1) obim,

2) neHonnacr,

3) TymaH,

4) rpyHT.

5) mopckas Boga.

24. | 2,4

[nsa agcopObLUMOHHOroO OCyLLeHMs BO3ayXa crieayeT UCNonb30BaTh ...
1) aKTUBHbIN yrosnb,
2) cunukarens,
3) KAMEHHBbIV Yronb,

4) ueonur.

~ ~—

25. 13

AncopOumMoHHas eMKOCTb agcopbeHTa 3aBuUCUT OT ...
1) Temnepartypsl,
2) KOHUeHTpaummn agcopbeHTa,
3) npupopapbl agcopbeHTa,

4) npupogbl agcopbTtmea.

26. |13

Ons oTpyuaTtensHo 3apshkeHHoro 3ona Agl HemHandepeHTHBIMM ANEeKTPoNMTamMm
ABNAOTCA:

1) Nal,

2)NO3,

3) AgNO3,

4) Na2HPO4.

27. |14

Mpouecc HabyxaHuna nonnumepa npoTekaeT B ABe CTaauu. Ha nepBor ctagum npu
rMapartaumm nonmmepa pactsoputenemM

1) BblgensieTcs Tennorta HabyxaHus,

2) He BblgenseTcd TennoTa HabyxaHwus,

3) He yBenuumnsaeTcsa 06beM nonumepa,

4) ysBenunumuBaeTcd 06bEM nonumepa.

28. 1,2

K nMHenHbIM nonvMmepam npuHagnexuT

1) uennonosa

2) Kay4yk

3) aMuroneKkTUH Kpaxmana
4) xenatuH

B (Ha cooTBeTCTBME)

29. | l-a CooTBeTCTBME MEXOY NPOLIECCOM M XapaKTepU3yHLLMMN €ro napameTpamm
2-6 COCTOSIHUSA:
3-8 1). nsotepmmyeckuin a. T = const,
4-r 2). n3obapHblin 6. p = const,
3). N30XOpPHbIN B. V = const,
4). agnabaTnyeckun r. Q = const.
30. | 1-a CooTBeTcTBME MEXAY YCMNOBUSIMY NPOTEKAHUS NpoLecca U ypaBHEHWEM NEPBOro
2-6 3aKOHa TEPMOAMNHAMUKN:
3-B 1) V = const a)Q=AU,
ar 2) p = const 6)Q=AH ,
3) T = const B)Q=4,
4) Q = const NnA=-AU.
31. | 1l-a CooTBeTCTBME MEXOY 3aBMCMMOCTBIO TEMMOBOro addpekTa peakuumn ot TemnepaTypsbl
2-6 N XapakTepoM U3MEHSIETCS TEMNNOEMKOCTH:
3-B 1) BO3pacTaeTt a. AC, >0,
2) ybbiBaet 6. AC, <0,
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3) He 3aBucUT B. AC, =0.

32. S+ 10001 -S 1700 %ﬂ'zrg)gqlg/_lrsiosonu y(ébmaeT Bspﬂ,u,y:
T=01 T=298" T=700° T=1000"
33. S S S OHTponusA BeLecTBa B XXMAKOM razoobpasHoM 1 TBEPOOM COCTOSIHUM YBENMYMBaAETCH
me 1 ot T4
B ps4y: Se ’SJfC’ Sm@ :
34. | 1-a CooTBeTCcTBUE MEXAY YCITOBUAMU N KPUTEPUEM CaMONPOU3BONBHOIO NPOTEKAHMUS
2-6 npotecca:
1). p, T = const a. AG,
2). V, T = const 6. AF.
35. | 1l-a XvMmnyeckumn noTeHLman KOMNOHeHTa pacTBopa Npu COOTBETCTBYIOLLNX YCNOBUAX
2-6 Bblpa)kaeTcsi:
oG
V= — a)p, T =const;
on, .
n#n;
oF
2) U =| — 6) V, T = const.
on, .
n#n;
36. | 1-a CooTBeTCTBUE MEXOY XMMUYECKON peaKumern 1 KOHCTaHTOoM paBHoBecusd. BelecTea
2-6 HaxoaaTcs B ra3006pasHOM COCTOSTHUM:
3-8
P 2
1). 2A+B=2C a.Kp:—C;
P2p
A B
P3P,
2). A+2B=3C+D 6. K, = ;
P, P2
A B
PSPy
3).2A=B+2C B. K, =
P2
A
37. | arperaT; agpo; | CocTtaBHble YacTu MULIENSbI 30519 B MOPsSAKE BO3pacTaHUA Ux pasmepa:
yacTtuua; arperar; YyacTuua; muuenna; aapo.
MuLenna.
38. | 1-2-3 CmaunBaHue OKOHHOrO CTeKMa XUAKOCTbIO yryyllaeTcs B cneyloLen
nocnegoBaTenbHOCTU:
1o, a) pTyTb,
2, ©0) Boaa,
KT B) OpraHn4yeckne pacTBOpUTEnM.
39. | 321 [MoBepxHOCTHasA akTUBHOCTbL OPraHN4YecKux CMpTOB B BOAHbLIX pacTBOpax Bo3pacTaeT
B COOTBETCTBMM C PSAOM ...
1) C4HyOH, 2) C3H,0OH, 3) C,HsOH.
40. | 1-2-3 [ToBepXxHOCTHasA akTUBHOCTb OPraHNYecKUX KUCIOT BO3pacTaeT B creayoLuen
nocrneaoBaTenbHOCTU:
1) CH3;COOH, 2) C,HsCOOH, 3) C3H;COOH
41. Mg2+ <Ca’ < | PaccTaBuTb ABYX3apsigHble KaTWOHbI B MOPSAKE POCTa aAcoPBLIMOHHON CNOCOBHOCTM (
Sr* < Ba® ): Ca®*, Mg, Ba®*, Sr**.
42. | Li"'<Na' <K' | OgHosapsaHble KaTUOHbI B NOPAAKe YBENUYeHUs aacopBLUUOHHON CocobHoCTM (- ):
<Rb"<Cs" Rb*, Na', K', Li", Cs".
43. | A-a Fe(OH)3 .
6-6 CocTtaBHble YacT! MULENbI TMAPO30Ns :
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B-B
r-r A mFe(OH), a arperat
3+ - X -
£ {mFe(OH);nFe* (3n - x)Cl ™ xcl 6 muLenra
3+
5 mFe(OH),nFe 8 A7pO
3+ — X
- {mFe(OH),nFe* (3n - x)Cl } - aciua
44. | 1-3-2
Mopor koarynsummn 3ons cynbduaa unHka, ctabunuanpoBaHHoro ZnS0Oy,,
3NeKTponMTaMu yMeHbLlaeTcsa B pagy:
1) KCl, 2) NazPOQy, 3) Na,S0O,,
45. | Mg2+ < Ca2+ | [IBy3apsigHble KaTMOHbI B MOPSAKe poCcTa koarynvpyrowen cnocobHoctr (- ): Mg2+,
< Sr2+ < Ba2+ | Ca2+, Sr2+, Ba2+.
46. | 0,0106. Mopor koarynsauum oTpuuaTenbHOro 3o cynbguaa cepebpa xnopuaomM Kanbums

Monb/gm3

Veac, coctaBnseT 5,3-10-3 monb/am3. MNMopor koarynaumm gaHHOro 3ons
anektponutom Na2S04 paBeH ( )?

[ (oTKpbITOro TMna)

47. | N30NMPOBaHHO | SHTPONUS ABNAETCA KpUTEPUEM HanpaBneHns NpoLeccoB B ) cucteme.
n
48. | Hyno OHTpoNMA NpaBunrbHO 06pa3oBaHHOIO KpuUcTanma npu NpubnmkeHun kK abCcontTHOMY
Hymno cTpeMnTca K ( ).
49. | TepmognHamu | PyHKUMSA, YObINb KOTOPOW paBHa MakCcUManbHon paboTe obpaTMmoro npowecca,
YeCKMM HasbiBaetca ().
noTeHumnanom
50. | ak3oTepmudec | MNMoHWxeHue TemnepaTypbl yBENUYMBAET BbIXO4 LEeneBoro npogykra ( )
Komn peakuuu.
51. | monynpeBpaw, | Bpewms ( ) — 9TO BpeMs, 3a KOTOpPOe pearnpyeT NOSIOBMHA MCXOAHOIO BellecTsa.
eHus
52. | katanu3artop ( ) — BELLECTBO, KOTOPOE YBENMUYMBAET CKOPOCTb peakumm, 1 BOCCTaHaBnmMBaeT
nocne peakLmm CBON XMMUYECKUA COCTaB.
53. HeckomneHcup | OucnepcHble cucteMbl 0bnagatoT () NOBEPXHOCTHOWM 3HEPTUEN.
OBaHHOU
54. | aucnepcHocTb | BennunHy obpaTtHyto pasmepy YacTuubl AUCnepcHon dasbl HasblBatoT ( ).
)
55. | ancnepcHon 'eTeporeHHas cuctema, B KOTOpomn ogHa 13 a3 pasgpobneHa n paBHOMeEpHO
cucTemom pacnpegeneHa no o6bemy gpyrov dasbl, Ha3biBaeTcs ( )
56. | apcopbuns Camonpown3BorbHOE KOHLEHTPMPOBaHNe BeLLeCcTBa Ha MOBEPXHOCTU pa3gena ¢as
HasbiBaeTcs  ( ).
57. | apcopbumnoHH [ornacHo Teopun LLTepHa OBOMHOW anekTpuyeckmin cron coctoutmns (_ )n ()
oroun CIoeB.
anddysHoro
58. | yBenuuuaeTc | ArperatMBHasi yCTOMYMBOCTb rapodoBbHbIX (MMOGOBHBIX) KONNMONAHbLIX cucTemM () C
A yBenM4yeHneM 3NeKTPOKMHETMYECKOro noTeHumana.
59. | yKkpynHeHue Koarynauusa — a1o () Yactuu gucnepcHoun gasbl.
60. | Conwobunusay, | ( ) — 3TO MpoLecC CBSA3aHHbIN C yBeNMyYeHne pacTBOPUMOCTU BELLECTB B
ns konnougHblx pacteopax MNAB no cpaBHEHMIO C YACTbIM PacTBOPUTENEM.

3.2J1abopaTtopHble paboThl.

3.2. Wucgpp u HaumeHosaHue komnemeHyuu OlK-2 CnocobeH NpMMEHATbL OCHOBHbIE
3aKOHbl U MeTOAbl UCCIeOBaHNN eCTECTBEHHbIX HAYK ANS pelleHns 3agad
npogeccnoHanbLHoW AeAaTenbHOCTH

Homep dopmynupoBka Bonpoca
Bornpoca
61. CdopmynupoBaTb OCHOBHOW 3aKOH TEpMOXMMMU — 3aKoH ["ecca.
62. MprmeHnTb 3akoH Necca ons pacyeTa MONBHONM SHTaNbLNMKM 00pa3oBaHNst TBEPAOro pacTeopa no
MOJIbHbIM 9HTanbNMAM PacTBOPEHUS MHAMBUAYalbHbIX COMNEN U TBEPAOro pacTBopa.
63. CchopmynupynTe 3aKOH SENCTBYHOLLNX Macc
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64. [MpMMeHWTe OCHOBHOW 3aKOH AENCTBYIOLLMX MacC ANd peakunm noaupoBaHus aueToHa, BbiBeauTe
dopmyny Ans pacyeta KOHCTaHTbl CKOPOCTY peakumm

65. KakoBbl CTpoeHMs U ocHoBHLIe cBoncTBa [MAB?

66. Kak BnvsieT ctpoeHme NAB Ha NOBEPXHOCTHYK akTUBHOCTb M agcopoumio?

67. CpaBHUTb BenuumnHy agcopbuum I" ykcycHol (3TaHOBOMW), MPONUOHOBOM (MPONaHOBOW), MacnsiHON
(byTaHoBON), BanepuaHoBoW (MEHTaHOBOM) KUCIOT NPU MarblX KOHLEHTpaLusax pacTBOpOB 1
npegernbHble 3HavyeHnst agcopbumm Iay.

68. OnpegenuTb KOHCTaHThI B ypaBHeHUsX PpenHgnuxa u JleHrmopa rpadnyeckim MeTogoMm.

69. OnwucaTtb CTPYKTYPY OBOVHOIO 3M1EKTPUYECKOIO CIos.

70. Kak BnusatoT nHagnddepeHTHble 1 HenmHandepeHTHbIE SNEKTPONUTLI HA BENUYNHY

ANEKTPOKNHETNYECKOIo noTeHunana un yCTOVI‘-IVIBOCTb 30nen?

3.3 Pedpepar?

3.3. Wuepp u HaumeHosaHue komrnemeHyuu OIl1K-2 CnocobeH NPUMEHATb OCHOBHbIE
3aKOHbl 1 METOAbI UCCINEAOBaHUN €CTECTBEHHbIX HayK NS pelleHns 3agaq
npodeccnoHanbHoOW AeAaTenbHOCTH

MpumepHasa TemaTuka pedepaToB

Homep Tema
TEMbI

71. BbicokomonekynsipHble COEAMHEHMS N UX PACTBOPbI B MULLEBbIX MPON3BOACTBAX

72. TeopeTnyeckme ocHoBbI Npouecca HabyxaHns BMC. HabyxaHue B TexHONOrMm nuLieBbIx
NpOn3BOACTB

73. Bronornyeckas ponb OCHOBHbIX KONNOWAHBLIX CUCTEM XUBOTHbLIX OPraHN3MOB

74, MeToabl U3NYECKON 1 KONNOUAHON XMMUW, HA KOTOPbIX OCHOBAH TEXHO-XMMWUYECKUI KOHTPOIb
NpOM3BOACTBA NPOAOBOJIbCTBEHHbIX TOBAPOB

75. Katanus B nnweBon NpOMbILLIIEHHOCTH

76. PepmeHTaTUBHbIV KaTanus. NpruMeHeHne B NULLEBbIX MPON3BOACTBAX.

77. Koreaus n agresms. VIx ponb 1 3Ha4eHne B TEXHONOMMYECKOM npoLecce B NULWEBON
NPOMBbILLNIEHHOCTMW.

78. AACOOLMOHHBIE SIBNEHUSA B TEXHOMNOMMU NULLEBBLIX NPOM3BOACTB

79. SBneHnsa cMaynBaHus B MULLEBOW TEXHONOMMM

80. MeMOpaHHble MeTOAbI pa3geneHrs Momoka 1 MOMOYHbIX NPOAYKTOB

81. MpumeHeHne copbeHTOB AN UBMEHEHMS COMNEBONO M KUCINOTHOIO COCTaBa NpoaykTa

82. PU3NKO-XMMUYECKME OCHOBBI NPOM3BOACTBA MIaBMEHbIX CbIPOB

83. lMpumeHeHue MNMAB B npon3BoACTBE MACHBLIX NPOOYKTOB

84. lMpumeHeHue MNMAB npu npon3BoACTBE MOMNOYHbLIX NPOAYKTOB

85. MeHbl. NMeHoobpasoBaTenw. NpYMeHeHe NEH B MULLIEBOW NPOMbILLIIEHHOCTH.

86. Mopouukn. CBoncTBa, PM3NKO-XUMUYECKNE OCHOBLI UX MOSTyYEHUS Y NPUMEHEHNE MX B MULLLEBOWA
NPOMbILLNIEHHOCTMW.

87. A3p03011 B NULLEBON NPOMbILLIIEHHOCTMU.

88. CTpyKTYypHO-MexaHMyecKkne CBOMCTBa NuLLEBbIX Macc (MACHbIX dhapLuen, TBopora)

89. Mpouecchl conubunuaaumm, CyLHOCTb 1 3Ha4YeHWe AN NUWEBON NPOMbILLIIEHHOCTU

90. HabyxaHune BbICOKOMONEKYNAPHbLIX COEAUHEHUI N (DaKTOPbl YCTONYMBOCTH PacTBOPOB
ovononumepos

91. enu, cTygHW, nonykonnovgbl. ABneHme cuHepesuca.

lNpusedeHa memamuka peghepamoe moibKo 1o 00HOU KoMIemeHyUU.

3.4 Jk3ameH (3aueT)

Bonpochbl (3ana-|v|, 3ap.a|-m;|) AnA 3K3aMeHa, 3a4eTa

3.4 Wugpp u HaumeHoesaHue komnemeHyuu OlMK-2 CnocobeH NPMMEHATb OCHOBHbIE 3aKOHbI
N MeTobl UCCnegoBaHNi eCTECTBEHHBIX HayK ANd pelleHns 3agad npodeccnoHanbHon
AEeATEeNbHOCTH

Ne
3afaHuAa

dopmynmpoBka Bornpoca
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92. OCHOBHbIE MOHATUS XUMUYECKON TepmoamHamukn. Cuctema, paBHOBECHOE COCTOSHME U
TepMoaANHaMMNYECKUI MPoLeCcC. AKCTEHCUBHbBIE U MHTEHCUBHbBIE CBOWCTBA. PYHKLNM COCTOSHUSA U
dyHKUMK Npouecca.

93. lMepBoe Hayano TepmoanHamMuKkn. opMynmMpoBKK 1-ro Hayana TepmoanHamMmukn BHyTpeHHANA
3Heprusi cuctembl. TennoTa un paboTta Kak hopmbl nepegayn aHeprun. Baanmocsssb 3TMx BENNYNH B
N30XOPHOM, N306paHOM U N30TEPMMUYECKOM NPOLIECCAX.

94. Tepmoxmumus. 3akoH 'ecca u ero TepmognHammyeckoe obocHoBaHue. CBA3b TennoBbix 3hdekToB
XMUMUYECKOWN peakumy Npyv NOCTOSIHHOM AaBJ1EHWUM U NOCTOSIHHOM obbeme.

95. CnepnctBus 13 3akoHa 'ecca. CTaHAapTHble TENNOThl 06pa3oBaHUs U CropaHUS XMMNYECKNX
coeavHeHun. Mix ncnonbsoBaHne Anga pacyeTa TeNMNoBbIX 3PEKTOB XMMUYeckux npoueccos. Kak Ha
OCHOBaHWUM 3KCNEPUMEHTArNbHON BEMNMYUHBI CTAHAAPTHOW TENMOThl CropaHusa kakoro-nnbo BellecTea
paccuyntatb CTaHOAPTHYI TeNMnoTy ero obpasoBaHns?

96. OnpepneneHune aHTanbnum obpasoBaHus TBepaoro pacteopa uns conen KCl u KBr ¢ ucnonb3osaHnem
TEPMOXMMUYECKOrO LMKNA N MHTErpanbHblX MOMbHbIX SHTaNbNNA PaCTBOPEHWUS AaHHbIX CONen.

97. TepmoguHammdeckmn obpatumble U HeobpaTMMble, CaMONPOU3BONbHbIE U HECAaMOMPOU3BOSbHbIE
npoueccbl. POpMyNMPOBKM 1 MAaTEMATUYECKOE BblpaXXeHNe BTOPOro Havyana TepMoanHaMuKu.

98. M3meHeHne aHTponun B a3oBbIX Nepexonax U XMMNYECKUX peakLnsax B CTaHAapPTHbIX YCNOBUAX
(p=1 aT™) Npu pasnuyHbIX TEMNepaTypax.

99. B3anmocBA3b Mexay SHTpPoNMen 1 TepMOAMHAMUYECKON BEPOATHOCTLIO. YpaBHeHne bonbLmaHa.

100. OHTpPONUSA Kak KpUTEPUI paBHOBECUS N HanpaBieHNss CamMONpPOM3BOSIbHOIO NPOTEKAHUA NpoLiecca B
N30NMPOBAHHON CUCTEME.

101. OHTponus, aHeprus M'mbbca n aHeprusi F'enbMronbLa Kak KpUTEPMU COCTOSIHUSA PaBHOBECKSA U
HanpaBieHUs NpoLEecCcoB.

102. Ob6benmHeHHoe ypaBHeHKe | 1 || 3akoHOB TepMoauMHamMuku. TepMoanHaMmnyeckne noTeHumanbl.
TepmoguHammyeckme noTeHumnansl pasnmyHbiX N30NpoueccoB. BHYTpeHHSS aHeprus, aHTanbnus,
aHeprusi lenbMronbLa, aHeprus 'mb6ca.

103. OHTponus, aHeprusa Mmbbca n aHeprusi F'enbMronbLa Kak KpUTEPUU COCTOSIHUA PaBHOBECUS U
HanpaBlieHUs NpoLEecCcoB.

104. KpaTkasi xapakrepucTmka XMMmn4eckoro paBHoBecusi. 3akoH 4eNCTBYOLLMX MacC.

105. AMnmpuyeckne KoHcTaHTbl paBHosecus K, K. 1 K, (Ans peakuuni B naeanbHbix cuctemax). Cessb
MeXay 3MMUPUYECKUMN KOHCTaHTaMu paBHOBECUS.

106. KoHcTaHTa XMMmn4yeckoro paBHOBECUS, ee 3aBUCUMOCTb OT TemnepaTypbl. YpaBHeHMe n3obapbl 1
N30X0pbl peakunn.

107. CKOpPOCTb FOMOreHHON XMMMNYECKOW peakumun. akTopbl, BAMAOLWNE HA 3TY BEMUYMHY.

108. KnuHeTnka ogHOCTOPOHHEN FOMOreHHON peakLMm HyneBoro, NepBOro 1 BToporo nopsgka. MNpueegute
AnddepeHunansHy N MHTerpanbHyo opMbl KWNHETUYECKOrO YpaBHEHUSS OHOCTOPOHHEN
roMoreHHou peakuunn Hynesoro nopsiaka. [lante onpegenexHve TepMmuHa "Bpemsi
nonynpespaleHuns".

109. BnusiHne Temnepatypbl Ha CKOPOCTb XMMUYECKMX peakuuin. YpasHeHne AppeHuyca. dnsnyeckun
CMbICI SHEPrUMN akTMBALMN peaKkuun.

110. Katanus, onpegenexune. Obuime 3akOHOMEPHOCTU, CBOMCTBA M NPUHLMIbI KATANIMTUYECKMX PeakUnn.
111. MpeameT v 3agayn KONNOUZHOM Xumun. JucnepcHole CUCTEMbI U X OTIINYUTENbHBIE OCOBEHHOCTMW.
112. Knaccudurkaums gucnepcHblx CUCTEM MO CTENEHN OUCNEPCHOCTU, arperaTHOMY COCTOSHUIO

ancnepcHoin asbl 1 AUCNEePCUOHHON Cpedbl, XapakTepy B3auMmoaencTems dasbl U cpedbl U no
CTPYKTYPHO-MEXaHU4eCKUM CBOMCTBaM.

113. MeToabl nonyYyeHns ANCNepPCHbIX CUCTEM.

114. Knaccudmkaumm noBepxHOCTHbIX siBneHnii. Aacopbuns. Cnocobbl BbipaeHns agcopoumu.

115. MonekynsipHas agcopbuus Ha rpaHuLe XUagKocTb — ras. YpaBHeHue 'mb6ca.

116. M3oTepmMa NOBEPXHOCTHOro HaTsXeHus. [ToHATUe NOBEPXHOCTHO-aKTUBHbBIX N MIHAKTUBHbIX BELLIECTB,
ypaBHeHue LLnwkoBckoro.

117. OaHbl BogHble pacteopsbl BewwecTs: 1) C3H;,OH, 2) C;17H330H. MNMprBectn nsotepmy noBepxXHOCTHOIO
HaTsbkeHus ons npyueeneHHbIx MAB. Kakoe 13 BelecTs obnagaeT Hanbonbluen NOBEPXHOCTHOWN
aKTUBHOCTbIO? Kak ByaeT MeHATbCs A U Ay B PSiAY OaHHbIX MAB? NpuBecTy MnntocTpupyoLLnm
rpadoumk.

118. B3anMMoCBs3b MOBEPXHOCTHOIrO HATSKEHUSA 1 aacopbLuun, NOBEPXHOCTHAst aKTUBHOCTb BELLECTBA,
npaswno iokno-Tpay6be un ero teopetTmyeckoe 060CHOBaHUE.

1109. CpaBHuTb BenuunHy agcopbumio I aTaHona, nponaHona, 6ytaHona, aMuiioBoro cnMpTa npy Marsnbix
KOHLIEHTpauusiX pacTBOPOB U NpedenbHble 3HaYeHns agcopounm IMyay.

120. CpaBHuTb BeNnuuHy agcopbumm [N ykcyCcHOM (3TaHOBOW), NPONMUOHOBOW (MPOMNaHOBOW), MacrsiHoOM
(byTaHoBOW), BanepnaHoBOW (MEHTAaHOBOWN) KMCINOT NPW MarbiX KOHLEHTpauusx pacTBOpPOB 1
npeaenbHble 3Ha4YeHnst agcopoumm I pax.

121, Cnocobbl onpegeneHns NOBepxXHOCTHONM akTuBHOCTU MAB. Cuctema rugpodunbHO-NMnouibHOro
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6anaHxca (I'J1B).

122. CTtpoeHune aacopbUMOHHBIX CNOeB MOBEPXHOCTHO-aKTMBHbLIX BeLLecTB. OnpeaeneHne MonekynspHbIX
KOHCTaHT Monekyn MNAB B NnoBeEpXHOCTHOM crioe (Sy, h).

123. O6nacTb ero npumeHeHus. Teopus MOHOMOINEKYMsipHOW agcopbunn JlaHrmiopa. AHanu3 ypaBHEHUS
JleHrmiopa

124. Knaccudmkauns TBepabix agcopbeHToB Mo NopucTocTu, nonspHocTu. lNpasuna nogbopa
agcopbeHToB. TpeboBaHus, NpeabsaBAsemble K HUM. YpaBHeHue agcopbuumn dpenngnmxa.

125. OnpegenuTb KOHCTaHThbl B ypaBHeHUAX OpenHanuxa v JleHrmopa rpadmyeckum MeTogom u
METOAOM HauMeEHbLUMX KBagpaToB.

126. Kak nameHsieTca rugpaTtHbIv paguyc 1 agcopObumMoHHas cnocobHOCTb 0AHO3apAaHbBIX MOHOB B
nvMoTponHoMm psagy? MNMprBecTy NMOTPONHbIE psfbl OOHO U ABYX 3apAAHbIX KATUOHOB.

127. Kak BnusieT pa3mep v 3apsi MOHa Ha ero agcopbUMOHHYI0 CNOCOBHOCTL?

128. [MoBepXHOCTHOE ABNeHUe — cmaynBaHune. KpaeBon yron cmaynBaHusi, ypaBHeHue HOHra.

129. Kak nameHuTCS KpaeBon yron cMmaunBaHus Bodbl MOBEPXHOCTM NapadmHa, ecnv B BoAy A00aBuTb
NMOBEPXHOCTHO-aKTMBHOE BellecTBo? OTBET apryMeHTMpPOBaTb.

130. MexaHu3m BO3HMKHOBEHMWS 3apsga Ha MexdasHoW NOBEPXHOCTU 1 ABOWHOMO 3N1EKTPUYECKOIO CIos

(O3C). CoBpemeHHble NpeacTaBneHns o ctpoeHun A3C. CtpoeHne muuennel. BnvaHue
3NeKTponuTOoB, pPH, 1 opyrnx pakTopoB Ha BENUYMHY SMEKTPUYECKOTO U SNEKTPOKMHETUYECKOTO

NOTEeHUManos.

131. Koarynsauus ruapoobHbIX 30nen anekTponutamMu, atanbl Koarynsauus, nopor koarynsauuu. lNMpasuno
Wynbue — Napaw.

132. KoHLEeHTpaumMoHHas koarynsaums.

133. HenTtpanusaunoHHas koarynauus. BsanmHas koarynaums.

134. Koarynsauus n ycton4meocTb rmapodobHbix 3onen. BnnsHne BMC 1 anekTponmToB Ha yCTOMYMBOCTb
rmapodobHbIX 30Men.

135. CeavMeHTaUMOHHas u arperatuBHas yCTOMYMBOCTb AMCNEPCHBLIX CUCTEM.

136. PacTBopbl BblIcCOKOMONEKynspHbix coegnHeHunii (BMC) kak nuodunbHble AUCNEPCHBIE CUCTEMBI.

137. 3onu, cycneHsuu, renu, nactel. OCOBEHHOCTN YCTOMYMBOCTU 3TUX CUCTEM M UX paspyLleHmne.

138. OMynbCuu, neHbl, asapo3onn. OcobeHHOCTN YCTONYMBOCTU 3TUX CUCTEM U NX pa3pyLLEHHE.

4. MeToguyeckme matepuanbl, onpegensirowme npoueaypbl OLUeHUBaAHUSA 3HAHUM,
YMEeHUU, HaBbIKOB U (UNKN) onbiTa AeATENbHOCTMH,
XapakTepusyrLwmx atanbl GOpMUPOBaAHUA KOMIMETEHLUN

Mpoueaypbl OLEHMBAHUSA B XOAE WU3YYEHUS OUCLUNIIMHBLI 3HAHWA, YMEHUIA N HaBbIKOB,
XapakTepuayoLwmx atanbl POpMUPOBaAHUS KOMMETEHLUNIN, perfnamMmeHTUpPYTCS NONOXKEHUSAMN:
- M BIrYUT 2.4.03 MNMonoxeHne 0 KypCoBbIX 3K3aMeHax 1 3a4yeTax;

- M BIr'YWUT 4.1.02 MNonoxeHne 0 peUTUHIOBOW OLEHKE TEKYyLLEeN YyCrneBaeMoCTn, a TakkKe
METOANYECKUMUN YKa3aHUAMMU ...(r1epeyucsiums ecriu UMEMmMCs 8 Hanu4uu).

B memodu4eckux yKa3aHusiX yKasblgaemcsi nopsidoK rpoeedeHuUs OUEeHKU 3HaHud,
YMeHUU, HaebIKo8 U (urnu) onbima dessmesibHOCMU, Xapakmepu3yruux amarisl ¢hoOpMuUpPO8aHUs
KoMremeHuut, U 8bicmaerfieHuUss OUEeHKU o oucuuriuHe (cpedHes3geweHHas —
cpeOHeapugmemuyeckoe U3 8Cex OUEHOK 8 me4veHue nepuoda u3dy4deHusi OUCUUMIIUHBI, C
ucronib308aHUeM wmpagHbix basnoe 3a Hedodembl, UHMezpanbHas — CyMMUpPO8aHUe
HabpaHHbIX barnos 3a Kaxdoe 3adaHue u np.)
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5. OnucaHue nokasarenen U KpUTepmeBs OLIEHMBAHUA KOMMNETEHLMI Ha Pa3fUYHbIX 3Tanax ux oopMMpoBaHUA, oNucaHue LKan
OLIeHUBaHUA ANA KaXAoro pesynbTata o6y4YyeHusi No gucuunnuHe/npakTuke

PesynbTatbl 06y4eHns no
aTanam (bopMmMpoBaHus
KOMMETEeHLMI

MpeomeT oueHKkn
(NpoayKT unu npouecc)

lNokazaTenb
OLEHMBAaHNS

Kputepun oueHmBaHus
ChOpMMPOBAHHOCTN KOMMNETEHL NI

LLIkana oueHnBaHusA

Akagemnyec | YpoBeHb
Kasi oLueHka 0CBOEHUSA
unu 6annbl KOMMNeTEeHL MK

Or1K-2 CnocobeH NpMMeHsATb OCHOBHbIE 3aKOHbI U METOAbI UCCeA0BaHNN ECTECTBEHHbIX HAYK ANSA pelleHns 3agad npodeccrmoHanbLHOn

OeATeSIbHOCTU

3HATb: OCHOBHbIE NOHATUSA,
3aKOHbI U YypaBHEHUS
m3n4eckom 1 KoNnonaHom
XUMUK, MTPUMEHSIEMbIE NP
peLLeHnn 3agay
npodeccrnoHanbLHON
neaTenbHoCTn

Tect Pesynbtar 60% n 6onee npaBUNbHbLIX OTBETOB OcBoeHa
TeCTpOBaHuNA 3auTeHo (6azoBbINn,
MOBbILLEHHbIN)
o He ocBoeHa
meHee 60% npaBubHBIX OTBETOB He 3auteHo (HEAOCTATOuHbI)
Pedepart OCHOBHbIE NOHATUS, | 0By4aroLMIACA rPaMOTHO peLLunn 3adauu, OcBoeHa
3aKOHbI U OTBETWI Ha BCe BOMPOCHI, HO JONYCTUM OAHY OTnuyHo .
ypaBHEHUs ownBKy (NOBBILLIEHHBIN)
XUMUYECKOM oby4yatoLmiicst NpaBUNbHO peLunn 3agayu, OcBoeHa
TEPMOANHAMUKM, OTBETWUI Ha BCE BOMPOCHI, HO JONYCTWUN ABE XopoLuo .
OCHOBHbI€ MOHATUA | OLLIUOKMK (noBbILLEHHbI)
XUMUNYECKOM obyyvarLwmnca npeanoxnn BapmaHT 3agayuu, YoBneTsopu | OcBoEHa
KMHETWKN, 3aKOH OTBETWI HE HA BCE BOMPOChI, HO B TEX, Ha TenbHO (6a308bii1)
AENCTBYIOLLMX MacC, | koTopble Aan OTBET, HE AOMYCTUN OLLIMOKM
NMOHATNE KOHCTaHThl | obyyatowmMncs He NpeanoXun BapuaHTos
paBHOBECUA, pelleHuns 3agaduv, B oTBeTe gonyctun bonee HeynosneTtso | He ocBoeHa
OCHOBHble CBOMCTBA | naTu OWNBOK pUTENbLHO (HepocTaTOYHbIN)
AncnepcHbIX
CUCTEM, METOAbI X obyvaroLmincs peLuunn unu Npeanoxun BapnaHT
nonyqum;l, pellueHnda 3agayum, oTBETUN HE Ha BCe BOMPOCHI, 3auTeHo OcBoeHa
cBoncTea HO B TeX, Ha KoTopble fgan oTBeT, He AoNyCTun (NOBBILLEHHBIN)
NOBEPXHOCTHO- ombku
aKTUBHbIX BELLECTB,
3aKOHOMEPHOCTH
npoTeKaHus
3avet
NMOBEPXHOCTHbIX .
SBTIEHMN, haKTOPbI oby4yaroLwmiics He NpeasoXnn BapuaHToB He ocBoeHa
YCTOMUMBOCTH peLueHus 3ap,aqr;,lfmogUBJiT6eofonycmn bonee He 3auteHo (HEAOCTATOMHbIIA)
ONCNepCcHbIX cuctTeM
1 ee HapyLleHus,
OCHOBbI
CTPYyKTypooGpa3oBa




HUS B AUCMEPCHbIX
cuctemax, Buabl
ANCNEPCHBbIX CUCTEM

YMETb: npaBurnbHO BbinonHeHne u 3awwmTa BbIMNONHATL obyyvaLmnca akTMBHO y4yacTBoBan B
MCrnonb30BaTb OCHOBHbIE nabopaTtopHon paboThl XUMU4yeckmne BbINONHEHUN paboTbl, NONy4nn agekBaTHbIe OcBoeHa
MOHATUSA W BbINOSNHATL pacyeThbl nabopaTtopHble pes3ynbTaTtbl 3KCNepUMeHTa, gonycTun He bonee 3ayTeHo (6a3oBbIn,
PU3NKO-XMMNYECKUX BENUYMH C ornepauun, 5 ownbok B oTBETAX HA BOMPOCHI Npy 3aLiuTe NOBbILLIEHHbIN)
ncnonb3oBaHvem 6a3oBbIxX pacyeTbl hn3mKo- nabopaTtopHow paboThl
ypaBHEHUI hrnsnveckom n XUMUYECKNX
KOMMOWAHOW XMW 1 BEMUYUH C
NPUMEHSITb MX B MCMNOMb30BaHNEM
npogeccnoHanbLHON 6a30BbIX ypaBHEHWN
OesATenbHOCTH dusmyeckon n
KONMOWUAHOW XUMWUW;
oLeHuBaTb
NOBEPXHOCTHYIO
aktnBHocTb [1AB,
noabupatb oby4yatoLmiics BbINOMHAN porb HabngaTens
agcopbeHT ans Npu BbINOMHEHUN PaboTbl, HE 3aLUMTUI He 3a4TeHo He ocBoeHa
OYUCTKM rasoBblX U nabopaTtopHyto paboTy (HegocTaToOYHbIN)
XWUOKUX CUCTEM,
onpegensaTb
€MKOCTb
agcopbeHTa,
aHanuaupoBaTb
ycrosusi
ceguMeHTaLNoHHON
W arperaTtmeHom
YCTOMYUBOCTU
ONCNEPCHBIX CUCTEM
BNAOETb: 6a30# OCHOBHbIX 3awuta nabopatopHon BbINOMHATL pacyeThbl | obyyatowmncsa obpabotan pesynerathl
MOHATUI, HaBbIKAMU paboTbl PU3MKO-XMMUYECKUX | SKCMIEPMMEHTA, NpoaHanuaMpoBarn ux n oopmun OcBoeHa
BbIYMCIEHUSA OCHOBHbIX (PU3UKO- BEMUYUH C ux B BUZe oTyeTa, gonyctun He bonee 5 owmnbok 3auTteHo (6a3oBbIn,
XUMUYECKMX BEMNMNYUH U NCMNOMb30BaHNEM B OTBETAxX Ha BOMPOCHLI Npu 3aLunTe MOBbILLEHHbIN)
COCTaBeHUs oT4eTa no 6a30BbIX ypaBHeHU | nabopaTopHoW paboThl
3KCnepuMeHTasnbHbIM AaHHbIM dusnyeckon un .
NS peleHms 3aaay COCTABNSTH OTUEThI oby4yatoLmiicst BeINOMHAN porb HabnogaTens
N npwv BbINOMHEHMM paboTbl, HE BHEC BKNaaa B
MPOheceroHabHoN o nonyHeHHLIM B 06paboTKy pe3ynbTaToB 3KCNEPUMEHTA, HE He 3auteHo He ocsoeHa
[eATenbHOCTHU Xofe aKcnepumMeHTa ’ (HepocCTaTOYHbIN)

AaHHbIM (CTPOUTB 1
aHanusuposarb

3awuTnn nabopatopHyto paboTty
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rpaduku,
npeobpa3oBLIBaTb
OCHOBHbIE
ypaBHeHusi
dusnyeckon un
KONMOWAHOM XUMUM,
odopMnATb
BbIYMCIEHUA U
Jenatb BbIBOAbI)

3avet

OCHOBHbIE MOHSATUS,
3aKOHbI 1
ypaBHEHUsI
XUMUYECKOM
TEPMOANHAMUKM,
OCHOBHbIE MOHATUS
XUMUYECKOM
KMHETMKWN, 3aKOH
OENCTBYIOLLMX Macc,
NMOHATUE KOHCTaHTHI
paBHOBECUS,
OCHOBHbIE CBOWCTBA
ANCMNEepPCHbIX
cucTeM, MeToabl Ux
nony4eHus,
cBOWCTBA
NOBEPXHOCTHO-
aKTUBHbIX BELLECTB,
3aKOHOMEPHOCTH
npoTeKaHus
NMOBEPXHOCTHbIX
SABMEHWI, bakTopbl
YCTOMYMBOCTHU
ANCMEPCHBIX CUCTEM
N ee HapyLUeHws,
OCHOBBI
CTPYKTYpOoOGpasoBa
HUS B AMUCMEPCHbIX
cuctemax, Buapl
ONCNEPCHBIX CUCTEM

obyyatoLmiics peLwwnn v npeasiokun BapuaHT

peLleHns 3agayum, OTBETUIT HE Ha BCE BOMPOCHI, 3auTeHo OcBoeHa
HO B T€X, Ha KOTOpble gan oTBET, He JOMNYCTuUI (NOBbILLEHHbIN)
OLLNOKM
obyyatoLuinca He NpeasioXui BapuaHToB
Y t pea P He ocBoeHa
pelleHus 3ajadun, B oTBeTe JonycTun Gonee He 3auteHo

NATU OLLINOOK

(HepgocTaTOYHBIN)
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