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®DOH/I OLIEHOYHBIX CPEICTB UI NPOBEICHUS IPOMEKYTOYHOM aTTeCTalu

[NosicuuTenbHas 3amnmcka

®onpn ouenounsix cpenct (nanee — @OC) i MPOMEKYTOUHOHM aTTecTaly MO AUCHUIUIMHE « DU3HdecKass XUMHsD»
pa3paboTaH B COOTBETCTBHHU C (heliepalibHBIM TOCYIapCTBEHHBIM 00pa3oBaTebHBIM CTAaHJIAPTOM BHICIIEr0 00pa3oBaHUS —
OakanaBpuar mo HampasieHUto moarotoBku 44.03.05 Ilemarormueckoe oOpasoBanue (¢ ABYMsI MPOQHISIMHU ITOATOTOBKH),
YTBEPXKICHHOTO NpuKa3oM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit denepanum ot 22 ¢espans 2018 r. Ne 125,
OCHOBHOH TpodeccHoHanbHON oO0pa3oBaTenbHON mnporpamMmoil «buomormsy»y u  «XuMus» ¢ yderoM TpeboBaHHI
npodeccronanpHOTO cTaHmapra «llemaror (memarormdeckas IESATENBHOCTh B cepe MOIIKOIBFHOTO, HaYaJbHOTO 00mIero,
OCHOBHOTO 00IIIero, cpemHero o0mero o0pa3oBaHus) (BOCIIUTATENb, YIUTENh)», YTBEPKICHHOTO TPHKa3oM MUHHCTEpCTBa
TpyZa M connanbHou 3amuTel Poccutickoit @eneparm ot 18 oktsaops 2013 r. Ne 544H. (3apeructpupoBaH MUHHCTEPCTBOM
tocturmu Poccniickoit @eneparmm 6 nexadps 2013 r., peructpammonssiit Ne 30550), ¢ m3MeHEeHUSAMH, BHECEHHBIMU ITPUKAa3aMH
MuHHCTEpCTBa TPyAa M COIMANbHOM 3amuThl Poccmiickoit @exepanuu ot 25 nexadbpst 2014 1. Ne 11151 (3apeructpupoBan
MunucrepcrBoM toctuin Poccuiickoit @enepaunu 19 gespans 2015 r., peructpaunonnsiii Ne 36091) u ot 5 aBrycra 2016 1.
Ne 422u (3apeructpupoBan MunuctepctBoM toctuiiuu Poccuiickoit @enepanuu 23 aprycra 2016 r., peructpaunoHHbiii Ne
43326).

OIIK-8. CriocofOeH ocymecTBIISATh MearoriiecKyo JesiTeIbHOCTh Ha OCHOBE CHEMAIbHBIX HAYYHBIX 3HAaHUN

3agaun POC a7 NpOMEXYTOYHOHM aTTecTalud — KOHTPOJb KadecTBa M YPOBHS JIOCTIDKEHUS 00pa30BaTENbHBIX
PEe3yIbTaToB MO (POPMUPYEMBIM B COOTBETCTBHH C y4eOHBIM IUIAHOM WHIMKATOpaMU KOMIIETCHIIUH:

OIIK-8.1. 3HaeT: WHCTOPHIO, TEOPHIO, 3aKOHOMEPHOCTH W TMPHHIUIBI TOCTPOCHHUS W (YHKIHOHHWPOBAHUS
00pa30BaTENBLHOTO MPOIIECCa, POJIb M MECTO 0Opa30BaHMS B KM3HU YEIOBEKA U OOIIECTBA, COBPEMEHHOE COCTOSIHUE HAYTHOU
o0acTn, COOTBETCTBYIOIIEH MpernoaBacMOMy IPEIMETY; IPHUKIAIHOE 3HAUCHHE HAyKH; CHENU(PUIECCKAE METO/bI HAYTYHOTO
MIO3HaHMSA B 00BEMeE, 00ECIICUNBAIOIIEM TIPETIOIaBaHNE yUeOHBIX IPEIMETOB

PesynpraTel 0O0ydeHus: 3HAeT COBPEMEHHBIE METONbl M TOHATHS (U3MYECKOM XHMHH, METOJIBl pacyera
TEPMOJMHAMUYECKUX XapaKTEPUCTUK XMMUUECKHX COEJNHEHUI U MPOIIECCOB C UCTIOJIb30BAHMEM KOMITBIOTEPHBIX TEXHOJIOTHI,
CTaTUCTHYECKUE METOBI pacueTa TePMOANHAMHYCCKUX ITapaMeTpOB

OIIK-8.2. YMeeT: HCTOJIb30BAaTh COBPEMEHHBIE, B TOM YHCJIe HHTEPAKTUBHBIE, (POPMBI M METO/bI BOCIIUTATEILHOM pabOThI
B YPOUHOH M BHEYPOUYHOM JIESTEIBHOCTH, TOTOJHUTEILHOM 00pa30BaHuH AeTer

Pe3ynbTaThl 00ydeHus: YMEET peniaTh 3aauu 1o GU3HuecKor XUMUH

OIIK-8.3. Bnazmeer: meronamu, gopMaMu U CpeAcTBaMH OOyuYeHHS, B TOM YHCJE BBIXOASAIIMMH 32 PAMKH Yy4eOHBIX
3aHATHH, C y9eTOM BO3MOXKHOCTEH 00pa30BaTeIbHOM OpraHn3alni, MECTa JKUTEIECTBA H HCTOPUKO-KYJIBTYPHOTO CBO€OOpa3Hs
peruoHa.

PesynbraTel 00ydenus: Binaneer ocHOBHBIME 3aKOHaMHU (PM3MUYECKOM XMMUHU M METOAAMH pacueTa TePMOANHAMHUYCCKUX
IapaMeTpOB XUMHUYECKHX PEaKINH

dopma KOHTPOJIS IK3aMEH B 5 ceMecTpe.

TpeboBanue K IpoLEenype OLEHKH:

[Momemnienune: 0coObIX TpeOOBaHUIA HET, yueOHast ayAUTOPHS C HAPTAMH U CKaMbSIMH.

O06opynoBanue: HOYTOYK U MPUHTEP, JJIs pacliedaTbiBaHUS 3aaHui.

HHCprMeHTLIZ pyuKa, JUCTOK 6yMaFI/I JJIA IOATOTOBKU CTYACHTA, TUIIOBBIC 3aJaHUA IJIA IMTPOBCACHUA HpOMe)KyTO‘IHOfI
aTrTecTalnu, OHCHO‘IHLIﬁ JIUCT.

Pacxonubie MaTepuanbl: Oymara v KapTPHIDK.

JocTyn K MJONOJHHUTENBHBIM CIIPABOYHBIM MaTepHaliaM: CIPABOYHHKAM, JUIAKTHYECKUM MaTepuaja, IIKOJIbHBIM
y4eOHHUKaM 110 XUMHH U IPUMEPHBIM PaO00YHM IIPOrpaMMaM M0 XUMHH.

[Ipouenypa mpoBeAeHUs: SK3aMEH CIAeTcs B ONUH JICHb, COIVIACHO PACIMCAaHHs, B ayAUTOPHI0O B MOMEHT Hayaja
aTTeCTAMM TPOXOJIT 6 YEJOBEK, KaXIblii BBIOMPACT TUIIOBOE 3aJIaHUE IJIsI MPOBEICHUS MPOMEKYTOUHOH aTTeCTalHH,
NpeIBAPUTEIBHO TOTOBUTCS, OTBEYACT Ha 3aJIaHUE, 3aTeM IIOJNYYUB OLEHKY (KOJMYECTBO OAJOB MOJNYYEHHBIX 110 HTOTaM
BBIMOJIHEHHS 3aIaHKSI IEPEBOAATCS IMPOMOPIIHOHAIBEHO OaJliIaM MPOMEKYTOUHOM aTTecTalK yKa3aHHbIM B BPK aucIiiuminHel,
MpeacTaBIeHHON B paboueil mporpaMMe) MOKUIAeT ayIUTOPUIO B STOT MOMEHT MPOUCXOIUT CMEHA CTYJIEHTOB.

Hopwmsl Bpemenu: 0,35 gaca Ha CTyZieHTa, B MOMEHT NIPOX0XKICHHUS IIPOMEXYTOYHOM aTTeCTalluy B Ay JTUTOPUH MOTOTOBKA
oTBeTa Ha 33j1aHKe — 10 MUH., OTBET Ha 3aJ]aHue — IO 8 MHH., IPOLEypa OLEHUBAHUS — 3 MHH.

Komriekr OLICHOYHBIX CPCIACTB JJId IPOBCACHUA HpOMe)KyTO‘IHOﬁ aTTeCTaluu

OueHka c()OpMUPOBAHHOCTH YaCTH KOMITETECHIHHI:

IToporoselit ypoBenb: 56-70 Gaos.

[MponsunyTHIi ypoBeHs: 71-85 Gaos.

Beicokuii yposens: 86-100 Gasos.

Twurn 3aianust: IPaKTHKO-OPUEHTHPOBAHHOE 3aJaHue, IIPEJICTABIEHHOE Ha OYMa)KHOM HOCHTEIIE.
IIpumep TUNOBBIX 3alaHUI:

3ananue:

1. afiTe mosmHBIN pa3BEepHYTHIH OTBET IO OJHON U3 TeM (TEMBI IIPEICTABICHBI B TIPHIIOKEHHE 1)

2. TIpouwnTaiiTe TEKCTHI MPEACTABICHHON BaM pacueTHON 3a1a4H U MPUBEIANUTE MOAPOOHYIO 3aIKCh €€ PEHICHMS. (3a1a91
IIPE/ICTaBIICHBI B IPUIIOKEHHE 2)
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®DOH/I OLIEHOYHBIX CPEICTB UI NPOBEICHUS IPOMEKYTOYHOM aTTeCTalu

3. Ilpu n3yyeHnM Kakoi TEMBI IIKOJIBHOTO Kypca XUMHHU MOJKET OBITh MCIOJIb30BaHa JaHHas 3a1a4a’?
IIpunoxenue 1.

1. ®dusnueckas XuMHs Kak HayKa 00 OCHOBHBIX 3aKOHOMEPHOCTSIX XUMUH. 3HaueHHe pU3NUeCKOr XUMUU JUIst
(OpMUPOBaHUS yUUTENST XUMHH.
ArperarHble COCTOSHHS BEI[ECTBA: I'a3, IIa3Ma, KHJIKOCTh, TBEPIoE Teno. VX B3auMHbBIE ITpEeBpallieHHs.
I"a3bl npeansHble 1 peanbHble. OCHOBHBIE TA30BbIC 3aKOHBI.
PeanbHble ra3pl. YpaBHEHHE COCTOSHUS peajibHbIX ra30B.
Kunxoctn. O6mas xapakTepUCTHKA KUIKOTO cOCTOsIHUS. [IoBepXHOCTHOE HATSKEHHUE XKUAKOCTEH.
TBépnoe Teno. XapakTepuCTHKA CBOMCTB TBEPAOIO Tesa. THUIIBI CBSA3U MEXy YaCTULAMH B KPUCTaJIaX.
IlepBbIii 3aKOH TEPMOAUHAMUKY. BHYTpEeHHSIS 3HEPTUsl U SHTAJIBIIUS.
MakcumanbHast pabota 00paTHMOT0 H30TEPMHIECKOTO PACIIMPEHUS HACAIBHOTO ra3a.
. Tenno€MkocTh ra30B U TBEPABIX BELIECTB.

10. I[TepBblii 3aKOH TePMOJUHAMHUKA

11. CranpmaprHas sHTaNbNUs peakuuii. 3akoH ['ecca.

12. Bropoii 3aK0H TepMOANHAMUKHN. DHTPOIHS U BEPOSTHOCTH. MI3MeHeHne SHTPOIIHU B 00paTUMBIX U HEOOPATUMBIX
npoueccax. CTaHiapTHBIE 3HAUCHUS SHTPOITHH.

13. 3akoH neiicTByromux Macc. KoHCTaHTBI paBHOBECHSI.

14. ®axropsl, onpenersitonre papHoBecHe. CMeNeHne XUMHIIECKOTO PABHOBECHSI.

15. PacTBOpEI Kak quctiepcHbIe cucTeMbl. CIIOCOOBI BRIpayKEHHSI COCTaBa pacTBOPA.

16. . laBneHne HaCHIIIEHHOTO TTapa UCabHBIX PacTBOPOB. 3aKoH Payis.

17. Temmepatypa 3aMep3aHus UACATEHBIX PACTBOPOB (KPHOCKOIIHS).

18. TemmepaTtypa KHUIIEHUS pacTBOPOB (30YINOCKOIHIS).

19. OcmoTtrueckoe aaBienue. 3akon Baut-T'odda.

20. [TaBrieHue HACKHIIICHHOT'O TTapa B Pa3IMUHbIX cucTemax. CocTaB mapa pacTBOPOB.

21. luccounanys 3J1€KTPOIUTOB B BOJHBIX pacTBOpax. [IpUUUHBI SJIEKTPOIUTHYECKOH IUCCOIHAIIH.

22. CTerneHpb AUCCOIMAIIMN M KOHCTAHTa JAUCCOLMALINH.

23.3akoH pa30aBicHHUS.

©oOoNoO G~ WN

[punoxenue 2

1. Omnpenpenute MONEKYISAPHYIO Maccy ra3a, eCld IpH HOPMAIIEHBIX YCIOBHAX ra3 Maccoii 0,824 r 3aanMaeT 00beM
0,260 oM

2. HaiinuTe mIOTHOCTH MO a30TY BO3IyXa, HMEIOIIETO clexyromuii o0semMusbIi coctas: 20,0 % 02; 79,0 % N2; 1,0 % Ar.

3. Kakoit 06beM 3aiimyT npu H.y. 120 cm®azota, cobpannoro Haj Bogoit npu 20 C u nasnenuu 100 xITa (750 Mm.prT.cT.)?
JaBnenue HaceimeHHoro napa Boasl pu 20 °C pasHo 2,3 kl]a.

4. TInoTHOCTH Ta3a 1o Bo3ayxy paBHa 1,17. Onpenenute MONEKYSPHYIO MaccCy rasa.

5. IlnoTHOCTH MapoB HEKOTOPOT'O ajlKaHa B IiepecyeTe Ha HopMaJlbHbIE YCIOBUS paBHa 3,839 1/, a OAMH U3 aTOMOB
yriepoja siBisieTcs 4eTBepTUIHbIM. OTpeiennTe Ha3BaHNE YITIEBOOPO/A U €T0 CTPYKTYPHYIO GOpMyITy.

6. Cwmech Bogopoaa o6beMoM 50 mi 1 anetniieHa o0beMoM 40 mit ¢ He0OoJIBIIMM H30BITKOM BO3/yXa Oblla B30OpBaHa.
Kak u3mMeHHTCsl 00beM CMECH, €CIIM BCe U3MEPEHUsI TPOBOAMINCH PU HOPMAJIBHBIX yCIOBUSIX?

7. B peakuun BoccTanoBieHus okcuaa xxenesa (I11) amromuuanem maccoit 100 r Beigensercs 476,0 x/x. Onpenenure
TeruioBoi 3¢ ekt peakmuu.

8. T'azo00pa3HOE coemuHEeHHE a30Ta ¢ BOIOPOIOM coaepkuT 12,5 % (Macc.) Bogopoaa. [ImoTHOCTh coeTUHEeHNUS 110
Bojiopony paBHa 16. Halinnte MomekymsapHyr0 GpopMyIry coeTUHEHUS.

9. BrruncnuTe MOJIEKYISIPHYIO Maccy OeH3oua, 3Hast, uto Macca 600 cm3 ero mapos nipu 87 °C u naBnennu 83,2 lla
paBHa 1,30 r.

10. ITnoTHOCTH Ta3a 1o Bo3ayXy paBHa 1,17. Onpenenute MOJIEKYJIIPHYIO MacCy rasa.

11.TInoTHOCTH MAapOB HEKOTOPOTO AJIKaHA B IIepecueTe Ha HOpMallbHbIEe yCiIoBHs paBHa 3,839 /i, a oJjuH 13 aTOMOB
yriepoja siBisieTcs 4eTBepTUIHbIM. OTpeiennTe Ha3BaHKE YITIEBOOPO/a U €T0 CTPYKTYPHYIO GOpMyITy.

12. Cmech Bogopoaa oobemom 50 mut u areruiiena 0obeMom 40 MiT ¢ HeOOIBIITUM U30BITKOM BO3/yXa Oblla B30pBaHa.
Kak n3MeHunTcs 00peM CMecH, eCii Bce H3MEpPEHHs ITPOBOMINCE IPH HOPMAIIBHBIX YCIOBHUAX?

13. Omnpenenute TeOpEeTHYECKHUIT BHIXO/ HETallleHOW U3BECTH NP Pa3lIoKESHUH N3BeCcTHsIKa Maccoit 500 kr ¢
conepxanueM npumeceit 20%.

14. O6bem yrieBoaoposia psijia MeTaHa OTHOCUTCS K 00bEMY KHCIIOPOAa, HEOOXOAMMOTO JUIsl TIOJTHOTO CXKUT'aHUsI aJIKaHa,
Kak 1:6,5. Onpeaenure Ha3BaHUE YIIIEBOAOPOJA.

15. 0,5 momb Bogopoaa u 0,25 MoIb a30Ta HAXOAATCS B ra3oMeTpe BMecTUMOCThIO 511 ipu 10C°. Beraucnuth
NapIyaitbHOE JIaBJICHHE KaXK/I0TO U3 ra30B.

16. Cmenransl BoJ1opo 006EMOM 311 ITOJT TABJICHHEM B 2° 10°TIa c KHCJIOPOJOM 00BEMOM 271 IO IaBJICHUEM 1 - 10°T]a.
O6mmii 06beM cmecu paBeH 471. OnpenenuTs MapiuaibHOE AaBlIeHUE Ta30B U 00IIee JaBICHUE CMECH.

17. HaBecky Bomopoaa maccoit 0,5t B3sutu ipu 25°C, aquabatndecku cxaiu oT 6 10 21. OnpeaenuTs KOHEUHYIO
TeMIepaTypy rasa u padoTy, 3aTapUeHHYIO Ha €ro CKUTaHHe.

18. BoiuuciuTh TeroBoit 3g ekt peakiunu ropeH s 3TUIOBOTO CIHUPTA MPH IIOCTOSIHHOM JIaBJICHUH U TIOCTOSIHHOM
obneme.
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®DOH/I OLIEHOYHBIX CPEICTB UI NPOBEICHUS IPOMEKYTOYHOM aTTeCTalu

19.TIpu o6paboTke cMecH THAPOKCHUIA U THAPOKapOOHaTa Kaius H30BITKOM pacTBOpa COJISTHOW KUCIOTHI 00pazoBascs
XJIOpUJ Kajus Maccoit 22,35 r u Beienuics ra3 oosemoM 4,48 nm3 (H.y.). Paccumraiite coctaB ucxomnoi cmecu (o, %).

20. Kakas macca (r) cyxoii menoun u 20%-HOro pactBopa eIKkoro HaTpa s npurotosicHus 30% -HOTO pacTBoOpa
ruapokcuaa Hatpus maccoit 500 r?

21. MaccoBast 10J1sl XJIOPOBOJIOPOAA B KOHIIEHTPUPOBaHHOU cousiHO# kucnote npu 0 °C nocruraer 45,15 %, a minoTHOCTH
pactBopa paBHa 1,22 r/mi. Uemy paBHa MoJIsipHas KOHIICHTPALUs pacTBopa’?

22. Kakoe KoimaecTBo okcuaa pochopa He0OX0IMMO TSI TOTYUCHHS pacTBopa oprodocdopHoit kucinoTsl Maccoit 400 T
€ MaccoBoH J1oiei 2 % MyTeM ero pacTBOPEHHs B BOziE?

23. Cxomnbko rpammoB Na;SO4-10H20 Hamo pactBoputs B 560 M1 BOIBI, YTOOB! TONYy4IHTh 15%-HbIH (110 Macce) pacTBop
Na,SO4?

®opma KOHTpOJIIS 9K3aMEH B 6 ceMecTpe.

TpeboBanue k IpoLenype OLEHKH:

[Momemnienne: 0coObIX TpeOOBaHUH HET, yueOHast Ay JUTOPHS C TAPTAMHU U CKAMBSIMH.

OOopynoBaHue: HOYTOYK ¥ IPUHTED, JUIsl pacrieyaThIBAHUS 3aJaHUH.

WHCTpyMeHTHI: pydKa, JIUCTOK OyMard Jyisi MOJrOTOBKH CTY/IEHTA, THIIOBBIC 3aJlaHMsl JUIs TIPOBEICHHS IIPOMEKYTOYHON
aTTeCTalluy, OLICHOYHBIH JIUCT.

Pacxonnblie MaTepuaibl: Oymara U KapTpHIDK.

JlocTynm K MJOTOJNHHUTENBHBIM CIPABOYHBIM MaTepHalaM: CIPAaBOYHMKAM, IUIAKTHIECKUM MaTepuana, IIKOJIbHBIM
y4eOHHKaM M0 XUMUH 1 IPUMEPHBIM pabodrM MporpaMMam 0 XUMHH.

IMpouenypa mpoBeneHMs: 3K3aMeH cIaeTcs B OJWH J€Hb, COTJIACHO PACIHCAaHWS, B ayJUTOPHI0O B MOMCEHT Hadaia
aTTeCTAllMd TPOXOAAT 6 YENOBEK, KaKIbIM BHIOMpAET THUIIOBOE 3aJaHHE AUl MPOBEICHHS NPOMEKYTOUHOW aTTECTAIlWH,
IIPEABAPUTEIHHO TOTOBHUTCS, OTBEYACT HA 33jJaHKE, 3aT€M IIOJIYyYMB OLEHKY (KOIMYECTBO 0aJOB MONYUYCHHBIX 110 HTOTaM
BBINTOJTHEHHS 334aHUS IEPEBOIATCS MPOMOPIIHOHATIBHO OaiiaM MpOMEeXXyTOUHOH aTTecTanuu yka3aHHbeM B BPK aucrmmnmael,
NPE/ICTaBICHHOM B paboueil mporpaMme) MOKHUAAET ay IUTOPHUIO B 3TOT MOMEHT IIPOUCXOIUT CMEHA CTY/ICHTOB.

Hopwmsl Bpemenu: 0,35 gaca Ha CTyZieHTa, B MOMEHT NIPOX0XKJICHUS IPOMEXYTOYHOH aTTeCTalluy B ay JUTOPUH MOrOTOBKA
oTBeTa Ha 3a7aHue — 10 MUH., OTBET Ha 3aJaHUE — A0 8 MHH., IPOIelypa OLEHUBAHUS — 3 MUH.

Kommekr OILICHOYHBIX CPECACTB AJIsI MPOBCACHU A HpOMe)KyTO‘IHOﬁ aTTeCTalun

Ouenka c(OpMHUPOBAHHOCTH YaCTH KOMITETCHIHH:

[oporoserii ypoBerb: 56-70 Gamios.

[IponBuHYTHIH ypoBeHb: 71-85 Gamios.

Bricokuit ypoBeHs: 86-100 6ammos.

Twurn 3amaHus: IPaKTUKO-OPHUEHTHPOBAHHOE 3aJaHNe, IIPEICTABICHHOE HA OyMa)kHOM HOCHUTETIE.
IIpumep TUNOBBIX 3alaHUN:

3aganue:

1. MaiiTe mosmHBIN pa3BepHYTHIH OTBET IO OJHOMN U3 TeM (TEMBI IIPEICTABICHBI B TIPHIIOKEHHE 3)

2. TpouwnTaiiTe TEKCTHI MPEICTABICHHON BaM pacueTHOM 3a1a4M U MPUBEIUTE MOIPOOHYIO 3aMKCh €€ PEUICHHUs. (3a1auu
MIPEJCTABICHBI B IPUIIOKEHNUE 4)

3. Ilpu n3ydyeHnH Kakoi TEMBI IIKOJIBHOTO Kypca XUMHHU MOJKET OBITh HCIOJIb30BaHa JaHHas 3a7ada’?

IIpunoxenue 3.
CKOpOCTh XMMHUYECKOH pEaKIINU.
3aBHCUMOCTb CKOPOCTH XUMUYECKOHM PEaKMU OT KOHLIEHTPALUH.
Kunernueckast kiaccuukays XUMHIECKUX PEAKIMN: MOJIEKYJIAPHOCTD, MOPSIOK PEaKIHy.
CJ105KHBIE PeaKLUK: TIOHITHE 00 0OPATUMBIX, MTApaJUIEIIBHBIX U MOCIIEA0BATEIbHBIX PEaKIIHsIX.
BiusiHue Temneparypbl Ha CKOPOCTh XUMUYECKOU PEAKIUU.
Teopus akTHBHBIX CTOIKHOBECHUH. DHEPTHs aKTHBALIHH.
BinsiHue kaTanu3aTopoB Ha CKOPOCTh XUMUYECKOM PEAKLUU.
I'oMoreHHbI U reTeporeHHbIi KaTtanu3. MexaHusm JelHCTBUS KaTaau3aTopOB.
. Pounp xaTanusa B COBpEMEHHON XMMHYECKOH TEXHOJIOIUH.
10. doToxuMHUUECKHE TIPOLIECCHI.
11.TlepBH4HBIC ¥ BTOPUYHBIC XUMUYECKHE PEAKIHH.
12. PaBHOBeCHBIE AJIEKTPOAHBIE TIOTEHIINAIIBI.
13. CtpoeHne TBOHHOTO JIEKTPUUECKOTO CIIOSL.
14. DnexTpoaBHKyIIas CHIIa raIbBAHWHYECKOTO JIEMEHTA.
15. VpaBuenne Hepncra.
16. CranapTHbIE AJIEKTPOIHBIC TTOTSHIUABL.
17. Knaccugukanus 31eKTPOI0B: JIEKTPOJIBI IEPBOTO B BTOPOTO POJA.
18. Xapakrepucruka COpOIMOHHBIX SBICHHIA.
19. TToBepXHOCTHOE HATSDKEHUE U aICOPOIIHS.

©CoNoOGOR~WDNE
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20. AncopOuust Ha TIOBEPXHOCTH pasziesia ra3 — TBEPIOE TENO U aJICOPOLUS U3 PACTBOPOB.

21. ®Ousnueckas ancopOIus.

22.3aBUCHMOCTD aJICOPOLIMU OT TEMIICPaTyphbl, IaBJICHNUS, KOHLIEHTPALMH, TIPUPO/ILI HOTJIOTHTEIS U TIOTIIOIAEMOT0
BEIIlECTBA

23. AncopOuus Ha TIOBEPXHOCTH pasziesia Ta3—KUAKOCTb. MeTopl n3MepeHus aacopounu. Poiab cOpOIMOHHBIX SIBICHUN
IUTSL XUMHYECKOH POMBIIUICHHOCTH.

[punoxenne 4.

1. Ckopoctb peaknuu Bo3pactaeT B 256 pa3. [lo kakoif TeMriepaTypsl HEOOXOIUMO HATPETh CUCTEMY, €CIU
nepBOHavYankHas Temmneparypa pasHa 15°C? TemmepaTypHbIii KOA(QQHUIHEHT CKOPOCTH PEaKIIUH PABEH 2.

2. Bo ckonbko pa3 usmenutcst ckopocth peakimn 2NO + O, <= 2NO,, ecnu KOHIEHTPALMIO BEIECTBA A YBETHIHUTh B
3 pasa, a KOHIIEHTpaLUIO BemecTBa B ymMeHbIuTh B 2 paza?

3. Bo cKoJBKO pa3 H3MEHHTCS CKOPOCTb PEaKlyy ITPY YMEHbIIEHHN TeMiepaTypbl Ha 70 rpagycoB? TeMmneparypHblid
K03(h(PUIMEHT CKOPOCTH PEaKLK PaBeH 3.

4. Peaxuus npotekaet no ypasHenuio A+B = 2C. HauanpHas koHIeHTpaus Bemectsa A pasHa 0,22 moJb/1, a yepes 10
¢ — 0,215 mMonp/n1. BeruucnuTe cpesHIO CKOPOCTh PEAKIHH.

5. BpruncimTe, BO CKOJIBKO pa3 YBEIUYUTCS CKOPOCTh PEaKLUH IIPHU MOBIMIeHUH TemrepaTypsl oT 30 o 70 o C, ecnu
TeMIepaTypHbIH KO3(PPHUIUEHT CKOPOCTH paBeH 2.

6. Kak mmenurcs ckopocts peakiun: S (TB) + O (1) = SO (T) mpH yBeITUYeHUH JaBICHUS B cUCTeMe B 4 paza?

7. Tpu temmeparype 10 °C peakmus npotekaet 3a 5 muH, ipu 20°C — 3a | mun. Paccunraiite TeMnepaTypHBIi
KOX(QHUIHUEHT CKOPOCTH PEAKITHH.

8. Kak m3MeHHUTCS CKOPOCTh peakIliy, POTEKAIOIel B Ta30BOH (ha3e, MpH NOBHIMICHIH TeMIiepaTypsl Ha 60° C, ecii
TeMIIepaTypHbIH KO3 UIIMEHT CKOPOCTH TaHHOW peakiuu 27?

9. OkwucieHue cepbl U €¢ JUOKCHIA MPOTeKaeT 1o ypaBHeHMsIM: a) S (k) + O2 = SO, (T); 6) 2SO, (1) + O2 = 2503 (7). Kak
HU3MEHHTCS CKOPOCTh 3TUX PEaKIUil, eciii 00beMBbl KaX 0 U3 CHCTEM YMEHBIINTD B UEThIpe pa3a?

10. Pa36epure paboTy rajabBaHHYECKOTr0 diieMeHTa. HanuimTe 351eKTpOHHbIE YPaBHEHHSI aHOTHOTO U KaTOTHOTO
IIPOIIECCOB, COCTABbTE CYMMapHOE HOHHOE YPaBHEHHE OKHUCIUTEIBHO-BOCCTAHOBUTEIBHOM PEaKIIMU B raJIbBAaHUUECKOM
snemenTe u Beraucaute DJC ranseanudeckoro snementa Mn | MnSO, || FeSO4 | Fe, CMn?*=102moub/n1, CFe?*= 102 Monb/m.

11. ]Iyt mpoBeieHust 37eKTposn3a (Ha HHEPTHBIX 3JekTpoaax) B3sutk 500 T 16%-Horo pactBopa cynbgara meau(ll).
I[Tocre Toro kak Ha aHoAE BRIACTIIIOCH 1,12 11 (H.y.) Ta3a, mpoiecc 0cTaHOBWIN. M3 MOIydeHHOTO pacTBOpa 0TOOPAI HOPILHUIO
Maccoii 98,4 r. Beruncnure maccy 20%-HOTo pacTBOpa THAPOKCHIA HATPHUS, KOTOPBIH HY>KHO T00aBUTHh K OTOOpaHHON TOPIHH
pacTBOpa 0 MOJTHOTO OCAKACHHS HOHOB MEAX. B 0TBeTe 3anmImTe ypaBHEHHS peakinii, KOTOPbIC YKa3aHbl B YCIOBUT
3a71a4M, 1 [IPUBEIUTE BCE HEOOXOANMBIEC BEIMHUCICHHS (YKa3bIBAlTE €IMHUIBI N3MEPEHNUS HCKOMBIX (DU3NUECKHUX BEIHYHH).

12. JIns mpoBeicHUs 3JCKTPoIn3a (Ha HHEPTHBIX 3JeKTpoaax) B3sun 282 1 40%-Horo pactBopa Hutpata meau (11).
[Mocne Toro kak Macca pacTBopa yMeHbIIMIach Ha 32 T, nporecc ocraHoBmin. K oOpa3oBasiiemycs pactBopy no6asuiu 140 r
40%-Horo pacTBopa ruapokcuia HaTpust. OnpeaenauTe MacCoBYIO JIOJIIO MIENOYH B IIOJy4YEeHHOM pacTBope. B oTBere
3alUIINTE YPaBHEHUs PEaKUii, KOTOPbIE YKa3aHbl B YCIOBHH 3aJ1a4H, U IPUBEINTE BCE HEOOXOANMbIE BEIYMCIICHUS
(Yxa3bIBaiiTe €MHUIIBI N3MEPEHNUSI HICKOMBIX (DU3UUECKHUX BEJIMYHH).

13. Jlnst mpoBeieHust 3IeKTpoIik3a (Ha HHEPTHBIX 3JeKTpoaax) B3suin 312 v 15%-Horo pacTBopa xiopuaa Hatpus. [locie
TOTO KaK Ha KaToJie BBIAEIHIOCH 6,72 J1 (H.y.) ra3a, Ipolecc OCTAHOBHIIM U OTOOPaI HOPIHIO MOJIYYEHHOTO PacTBOpa Maccon
58,02 r. Beraucmute maccy 20%-Horo pactBopa cynbghaTta Mean(1l), He0OX0IUMOTO ISl TOTHOTO OCAXKICHHUS THIPOKCHUI-
MOHOB M3 0TOOpaHHOI Mopuuy pacTBopa. B oTBeTe 3anummnTe ypaBHEHHS peakunii, KOTOPbIE yKa3aHbl B YCIOBUH 331a4H, U
TIPUBEIUTE BCe HEOOXOMMbIE BBIYHUCIIEHH (YKa3bIBalTe eMHUIBI N3MEPEHUST HCKOMBIX (DU3NUECKUX BEINYHH).

14. JIns mpoBeieHus 37eKTposn3a (Ha MHEPTHBIX 3JekTpoaax) B3sutk 500 T 16%-Horo pactBopa cynbgara meau(ll).
[Tocne Toro kak Ha aHoje BeIAEMIIIOCH 1,12 11 (H.y.) Ta3a, nporecc octaHoBIIN. K 00pa3oBaBmeMycs B Iponecce 3JIeKTpoIn3a
pactBopy nob6asunu 53 r 10%-Horo pacTBOopa KapboHaTa HaTpust. OnpeaeauTe MaccoByro oo cynbdara meau(ll) B
MIOJIy4YeHHOM pacTBope. B oTBeTe 3anuimTe ypaBHEHHUS peakifii, KOTOpbIe yKa3aHbl B CIOBUHU 331a4H, U IPUBEIUTE BCE
HEOOXOAMMbIe BEIYMCICHUS (YKa3bIBalTe eIUHULBI M3MEPEHHST HICKOMBIX (PM3MYECKUX BEJIHMYHH).

15. TTpu 30 °C peakiust mpoTekaet 3a 3 MUHyThl. CKOJIBKO BPEMEHH Oy/IeT MPOUCXOIUTh 3Ta peakuus mpu 60 °C?
TemmepatypHsIit k03¢ UIHEHT paBeH 3.

2503y + 02y = 2805,
16. Kak u3MEHHUTCSI CKOPOCTh MPSIMOM peaKiuu , €CJIM aBJICHHUE B CHCTEME
YBENWYHTH B 3 paza?
17. Bo CKOJBKO pa3 HY>KHO MOBBICHTH JaBJICHHE, YTOOBI CKOPOCTh PEAKITUU 00pa30BaHUs OKCUAA COTIACHO

2NO (n + 02 (r) = 2N02 in

peakuuu yBennuuiachk B 1000 paz?

18. B HEKOTOPBIIf MOMEHT BpEMEHH KOHIIEHTPAIIXS XJI0pa B COCyie, B KOTOpOM TipoTekaet peaknus Hy + Cly =
2HCI, 6bu1a paBHa 0,06 moins/1. Uepes 5 cek KoHIeHTpawus xiopa coctapuna 0,02 Monb/i. YeMy paBHa CpeaHsist CKOPOCTb
JITAaHHOW peaKlny B yKa3aHHBIH MPOMEXYTOK BpeMeHN?

19. Kak M3MEHUTCsI CKOPOCTh IpOoTeKarouieil B BogHoM pactBope peakuun FeCls + 3KCNS = Fe(CNS)s + 3KCI npu
pas30aBiieHHHN pearupyoeil cMecu Bolol B 1Ba pasza?
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20. ITpu noseimenun Temneparypsl Ha 30?7 C cKOpocTh HEKOTOPOH peakiiy yBesnanBaercs B 64 pasa. Uemy paBen

TeMIIepaTypHbIH k03P HUIIMEHT CKOPOCTH 3TOM peakuun?

21. Kax m3menurcst ckopocts peakuuu C(TB)+2H2(r)= CH4(r) , eciiit yBeIMIHUTh JaBJIEHHE CUCTEMBI B 3 pa3za?
22.B peakuuy rHApUPOBaHUS alleTHIICHA JI0 3TaHa KOHIIEHTPAIMIO BOAOPO/Ia YBEIHMYHMIM B 3 pa3a, a KOHIEHTPALIUIO

alleTUWICHa YMCHBIIIWIN B 6 pas. Kak u3menurcs CKOpPOCTH 3TOM peaKHI/II/I?

23. TemmepatypHbIit K03 GHUIIEHT peakiiu paBeH 2. Ha ckombKo rpaaycoB HAJ0 YMEHBIIUTH TEMIIEPATypy, YTOOBI

CKOpPOCTb pPeakIiy YMEeHbIIHIAach B 16 paz?

OICHOYHBIN JIUCT K THIOBOMY 33JaHUIO:

Kon
HHIUKATOpa
JIOCTHIKEHHS
KOMIIETEHI[UN

WHaukaTop AOCTHXKEHUS
KOMITETEHIINHN:

Homepa
3aHUI

[Ixana oneHUBaHUS

IToporosslit

YPOBEHB

IIponBunyT
BN
YPOBEHb

Brrcokmit
YPOBEHb

OIIK-8.1.

3HaeT:
TEOPHIO,
3aKOHOMEPHOCTH "
TIPUHIUIIBI HOCTPOCHHUS U
(YHKIIMOHHPOBaHUS
00pa30BaTeILHOIO
npoiiecca, poiib U MEeCTO
00pa3oBaHuss B IKH3HU
4eIoBeKa W OOIIeCTBa,
COBPEMEHHOE COCTOSHHE
HAy4YHOH obmacry,
COOTBETCTBYIOLIEH
NpernoiaBacMoMy
npeAMeTy; TPHUKIAJHOE
3HaUCHHE HayKH;
crenuUIecKue MeTOIbI
HAy4YHOTO TIO3HAHUS B
o0BeEME,
obecrieunBaIeM
npenofaBaHue y4eOHbIX
PEAMETOB

HCTOPHIO,

18

28

34

OIIK-8.2.

YMmeer:  HCIONB30BaTh
COBPEMEHHBIE, B TOM
4lclIe HHTEPaKTHBHEIE,
(dhopmbI u METO/IBI
BOCTIMTATEIbHON PabOTHI
B YPOUYHOI U BHEYPOUHOU
JeSITeIbHOCTH,
JIOTIOJTHUTENEHOM
o0OpazoBaHuu gerer

19

28

33

OIIK-8.3.

Bnageer: METOJaMH,
bopMaMHu U CpeicTBaMH
0o0y4eHHUs, B TOM YHCIIE
BBIXOJSIIMMH 338 PaMKH
yueOHBIX  3aHATHH, ¢
YYETOM  BO3MOXKHOCTEH
00pa3oBaTebHON
OpraHu3alyy, Mmecra
KUTECIBCTBA U HCTOPUKO-
KYJIBTYPHOTO
CBOEOOpa3usi peruoHa.

19

29

33

Uroro:

56

85

100
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