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1. IEJIM ¥ 3AJJAYY OCBOEHUSA JAUCIUATIIAHBI (MOYJIST)

1.1. Heasimu ocBoeHHMs AUCHUILIMHBI «OO0MIas U HEOPTaHUYECKAsT XUMUS SIBIISETCS
TEOpETUYECKasi W MPAKTUYECKasl MOATOTOBKA CTYACHTOB IO OCHOBHBIM ((pyHIaMEHTaTbHBIM)
pa3zenaM oOIIeld W HEOPTaHUYECKOW XWMHH JUIS CO3/IaHUS TEOPETUYSCKOW W MPaKTUIECKOU
OCHOBBI JII1 TIOHMMaHHWS TPUHIUIOB pabOThl BBICOKOTEXHOJOTMYHOTO MEIMIIMHCKOTO
JIUAarHOCTHYECKOTO W TEPaneBTHUECKOro 00OpYyIOBaHHUsA, MPOIECCOB  B3aUMOICHCTBUSA
KOHCTPYKIIMOHHBIX MAaTEpPHAJIOB C OWOJOTHYECKHUMH CpeJlaMd OpraHu3Ma, a TaKxke s
TPAMOTHOM  DKCIUTyaTallMk, IPOCKTUPOBAHUS M CEPBUCHOTO OOCITYXUBAaHUS KJIMHHKO-
1a60paTOPHON TEXHUKHU.

1.2. 3amaun ocBOEHHUA JUCHHUILIHMHEBI:

— TOTOBHOCTb CTYIACHTOB K MCIIOJb30BAaHUIO IOJIYYCHHBIX IIPU U3YYCHUU NUCLUIUIMHBI
«O01mas 1 HeopraHuyecKasi XUMUs» 3HAHWN, YMEHUH, HABBIKOB M KOMIETEHIIUI MTPU U3yYCHUU
0O0IIeHAYYHBIX U CIIEHUAIBHBIX TUCIHIUINH, a TAKXKE U PEIICHUs MPO(EeCCUOHATBHBIX 3a/1a4;

- OCBOEHUE (YHJAMEHTAIbHBIX 3aKOHOB XUMMH, COBPEMEHHBIX IPEJCTAaBICHUH O
CTPOCHUM aTOMa M IMPUPOAE XUMHUYECKOM CBSA3M JUIsI NOHUMaHMUA (QU3UUECKOM MpUPOAbI
MaTepHaioB, UCIIOIb3YEMBIX B MEAUIIMHCKON TEXHUKE;

- U3Y4YEHHE OCHOB XMMHUYECKOM TEPMOAWHAMUKU U KHUHETUKHU JI1 IPOTHO3UPOBAHUS
CTaOUJIPHOCTH BEUIECTB U MAaTEPUAJIOB;

- U3y4YEHHUE TEOPUU PACTBOPOB U IJIEKTPOXUMHUH, SBISIOLIUXCS TEOPETUUECKON 0a30i1 115
paboThl  JIEKTPOXMMHUYECKUX JATYMKOB (MOHOCEJIEKTHBHBIX  AJIEKTpoaoB, pH-meTpoB),
OMOCEHCOpOB, anmnapaToB reMojauain3a («MCKyCCTBEHHAs MOYKa») MU CHUCTEM HCKYCCTBEHHOTO
KPOBOCHA0)KEHUS;

- mnpuoOpeTeHHe 0a30BbIX HABBIKOB JKCIEPUMEHTAJIbHONW pabOThl B XUMHYECKOH
nabopaTopuu, HPOBEAEHUS HAYYHOTO MCCIEJOBAHUS, aHAIU3a pPE3yJIbTAaTOB SKCIEPUMEHTA,
Oe3omacHoro oOpamieHus C XUMHUYECKUMH pPEaKTUBAaMH, CTEKJIOM W  HM3MEpHUTEIbHON
anmnaparypoil (4To HeOOXOIUMO ISl MHXKEHEPOB, OOCIY)KUBAIOLIMX KIMHUKO-THAHOCTHUYECKHE
1a00paTOpUU U MEJUIIMHCKUE YUPEKICHUS);

— F'OTOBHOCTbH CTYIEHTOB K OpPraHU3alui CAMOCTOSATEIbHON AEATEIbHOCTH I PEILIECHUS
MOCTaBJIEHHBIX 33a4 U padOThI C HAYYHO-TEXHUYECKOHN JIUTEPaTypOH;

~ TOTOBHOCTb CTY/EHTOB K IOJb30BAaHHWIO HMH(POPMALMOHHBIMU cHCTeMaMu (ydeOHasd,
HayyHas JINTepaTypa, UHTEPHET-PECYPCHI).

2. MECTO JUCHUILINHBI B CTPYKTYPE OFPA3OBATEJIBHOM ITPOT'PAMMBI

2.1. Y4yeOHasi aucuumiimHa «OO0mas M HeOpraHu4Yeckas XMMHA» BKJOYeHA B
00s3aTeNbHBIM TepedeHb AMCLUUIUIMH 00s3aTeNbHOM 4YacTu 00pa3oBaTeNbHOM MpOrpamMMbl U
aBnsercs (GyHIaMEHTalnbHOM ©0a30i MaTeMaTHYeCKOro U €CTECTBEHHOHAyYHOro LHKIIa
o0Opa3oBaTenbHONl MporpaMMmbl BHE 3aBHUCHUMOCTH OT €€ HamnpaBleHHocTH (Tpoduiis).
Jucnuniuna peanusyercst B cooTBeTcTBUM ¢ TpedoBanusmu ®I'OC, OIT BO u VII, no nannomy
HaIPAaBJIEHUIO MOJITOTOBKHU.

[Ipenmerom u3ydeHUs IUCHMIUIMHBI «OOINas M HEOPraHUYecKask XUMHs» SBISIOTCS
BEIIECTBO, €ro CTPOEHUE, CBOWCTBA, METOAbl HACHTU(UKALMM W aHalu3a; XUMHYECKUe
Ipouecchl M 00IIKMe 3aKOHOMEPHOCTH HX MPOTEKaHHs, a TaKKe€ PaBHOBECHBIE CUCTEMBI M
YCIIOBUSI CMEILEHUSI PaBHOBECHUS B HHUX, a Takke (OPMHUpPOBAHUE Yy CTYIACHTOB HHKEHEPHO-
TEXHOJIOTMYECKOTO MBIIIJICHUS.
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JUis  yCHemHOro OCBOEHMSI JaHHOM JTUCHUIUIMHBI HEOOXOIMMbI 0a30Bble 3HAHMS,
MOJyYEHHBIC CTYJACHTAMH TpPH M3YUYEHUU XUMUHM, (PU3UKM W MaTEeMaTHMKH B paMKaxX Kypca
cpenHel 0011eo0pazoBaTeNbHON MIKOJbL. 1 yCBOGHUS AUCUUIIIIMHBI CTYAEHT JOJIKEH:

- BJIaZIeTh 0a30BOI XUMUYECKON TEPMUHOJIOTHEN;

- TMIOHMMATh CMBIC] XUMHUYECKHX (OPMYT U CHMBOJIOB, HHIIEKCOB M KOX(P(UIIMEHTOB B
XUMHYECKHX YPaBHEHUSIX PEaKIuil;

- UIMETh NpPEJCTaBJICHUsA 00 OCHOBHBIX KJIacCaX HEOPTaHWYECKUX COCTUHEHH, aTOMHO-
MOJICKYJISIPHOM YYEHHH U IPUPOJIE XUMUYECKOU CBS3H,

- MOHMMAaTh (yHAAMEHTAJIbHOE pa3Inyhe MEXAYy XUMUYECKUMH U (U3HUECKUMHU
SIBJICHUSIMU;

- 0051a1aTh HAYAIbHBIMH HaBBIKAMHU PEIICHUS TPOCTEUININX PACUCTHBIX 33/ad.

Huctunnuna «OO0I1asi U HeopraHuyeckass XUMHUS» 3aKJIaJblBa€T OCHOBBI TOHUMAHUS
CYIIHOCTH XMMHMYECKHX MPEBPALICHUA M BBICTYNAET KPUTHUYECKH BAXKHBIM «MOCTOMY» MEXKIY
¢usukoir  obopymoBanus u  Ouwonorumeidl  manueHta. HeBO3MOXXHO  MPOEKTHPOBATH
anekTpokapauorpadsl U anekTposHuedanorpadpl, He MOHUMAs MPHUPOJIbI BO3HUKHOBEHUS
OMOMOTEeHIIMANOB (MOHHOTO OOMeHa Ha MeMOpaHax KIETKH), YTO H3y4aeT JIICKTPOXUMHUS.
HeB0o3M0kHO MPOBOAUTH CEPBUCHOE OOCTYKMBAaHUE OMOXMMHUYECKUX aHAIM3aTOPOB MM CUCTEM
xpomatorpadgum 0e3 MOHUMAHUS XHMHYECKOH WPHUPOIBI AHATU3UPYEMBIX JKUIAKOCTCH U
PEaKTHBOB, UCIIOJIB3YEMBIX B TIPHOOPE.

3HaHus, MONy4YeHHbIe B Kypce «OOmass W HeopraHuyeckas XUMHS», SBISIOTCS
HEOOXOMUMBIM (YHIAMEHTOM I YCIIENIHOTO OCBOCHHUS TOCIECAYIONIUX OOIMICHAYYHBIX U
CHEIHMANIbHBIX JUCIMILINH, HAIPUMED

- Menununckas 6uopusnka — MOHMMaHUE OMOXMMHUYECKUX ITMKJIOB, paOOThl MOHHBIX
KaHaJIOB, OCMOTHUYECKOTO JIaBJICHHS B KJIETKAX;

- Kouctpykimonnsle u OnoMaTepuanbl — H3Y4eHHE OMOWHEPTHOCTH, TOKCHYHOCTHU
METaJNIOB, KOPPO3MOHHOW CTOMKOCTHU CTaJIe U TUTAHOBBIX CIJIABOB, IPUMEHSEMBIX B XUPYPrHUU;

- Meaumuackue mpuOOpkI, anmapaTbl, CUCTEMbl U KOMIUJIEKCHI — MOHUMaHuEe (HU3UKO-
XUMHUYECKHUX MPOIIECCOB, 3AJI0KEHHBIX B MIPUHITUII JACHCTBUS IPUOOPOB;

- AHanmu3 u 00paboTka HUPPOBBIX N300paKEHUI — MOHUMaHUEe MPUPOJIbI apTePaKTOB U
[ITyMOB, BOSHUKAIOIINX HA TPAHUIIE AJIEKTPOJI/TKAHb W3-32 XUMUYECKOH MOJSPU3AIINH.

Takum oOpazom, mucrumivHa GOpMUPYET y CTydeHTa 0a30BYI0 €CTECTBEHHOHAYUHYIO
rPaMOTHOCTh, 0€3 KOTOpPOW HEBO3MOXKHA MpOLEAypa MOBEPKU, KaTHOPOBKU H3MEPUTEIBHBIX
MEAMIIMHCKUX KOMILUIEKCOB U OIleHKa O€30MacHOCTH TMPHUMEHEHUS TEXHUKUW B KIMHHYECKOH
MPaKTHKE.

Baxnelinieii W HEOThEMIIEMOW YacThI0 OCBOEHHS AUCHMIUIMHBI «OOmas u
HEOpTraHWYEeCKasi XUMHUS» SBISETCI OOBEMHBIM J1abOpaTOpPHBIM MpakTHKyM. B KOHTEKcTe
MOATOTOBKA  WHXXEHEpa MO  OMOTEXHUYECKHM  CHCTEMaM  JJaOOpaTOpHBIE  3aHATHUSA
paccMaTpUBaAIOTCS HE MPOCTO KaK WJUTFOCTPAIMs JICKIIMOHHOTO MaTepuala, a Kak KIIoueBas
akTuBHAas (popma ydeGHOro mpoiiecca, HampaBIeHHON Ha:

1. popmuposarnue npogeccuonanvuvix Hagbikog — pabOTy C XUMUYECKUMHU peareHTaMu,
nocyaod u mnpubopamu; IUIAHHPOBAHWE U IPOBEICHUE XHMHUYECKOTO DJKCIEPHUMEHTA;
UHTEPIIPETAIIMIO  PE3yJIbTAaTOB, TPOBEACHHE pacdyeToB 1Mo ¢GopMyllaM H ypaBHEHUSM;
MIPOTHO3UPOBAHUE TTOCIIEICTBUA XUMUYECKHX (B T.4. TPOU3BOJCTBEHHBIX ) TPOIIECCOB.

2. passumue  HAYYHO-UCCIEO08AMENbCKO20 NOMEYHUAld — B  TPAJAUIHOHHBIC
nabopaTopHble pPabOThl WHTETPUPOBAHBI DJEMEHTHI TEPBUYHOTO HAYYHOTO MCCIIEIOBAHUS.
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CryneHThl y4aTcsi CaMOCTOATENbHO NMOAOUPATh PEAKTUBbI, 0OOCHOBBIBATH IPUUYMHBI IPOTEKAHUS
wid OJOKMPOBAaHUS XMMUYECKMX PEaKIMH, MPEACKa3blBaTh HMX IMPAKTHYECKYIO 3HAYUMOCTb.
Hanpumep, B pabore «CKOpOCTh XMMHUYECKOH pEakIUm» OCYIIECTBISETCS Mepexoa OT
Ka4eCTBEHHOT'O HAOJIIOJICHUS K CTPOrOM KOJIMYECTBEHHOW OOpabOTKE JaHHBIX C BBIYMCICHHEM
SHEPIUU AaKTHBALMU W TOpPAIKa peakiuuu, B padbore «Ompenenenue TermioBoro 3ddexra
peaKIMKU» TEIIOEMKOCTh KaJIOpUMETpa OIpPEeieTCs] METOANYECKH 00Jjiee TPaMOTHO, YEM 3TO
OIHCAHO BO BCeX Ja00paTOPHBIX IMPAKTUKYMaX.

3. ¢opmuposanue naonpogheccuonanvnvlix Komnemenyuii — IMPAKTUKYM OpPraHU30BaH
TakuM 00pa3oM, 4TOObI 00ECIEeUUTh Pa3BUTHUE HAaBBIKOB KOMAaHAHOM pabOThI, MEXINYHOCTHON
KOMMYHHKAIIMH, JUICPCKAX KAYeCTB M CIIOCOOHOCTH K MPUHATHUIO PEIIEHHH. DTO JTOCTUTAETCS
4yepe3 IPOBEACHUE TIPYIIIOBBIX IHCKYCCHM, apryMEHTAlUI0 BBIBOJOB, AHAJINW3 CUTyallUd H
UMHUTALUOHHBIX MOJIENeH, 0a3upyromuxcs Ha pe3yibTaTax SKCIEPHUMEHTa C yd4eToM Oyayiei
npodecCHOHATBLHOMN 1eATENTbHOCTH.

Takum o6pa3oM, 1a0OpaTOPHBIA MPAKTUKYM [0 HEOPraHMYECKOW XHMHU BBINOJIHAET
(GYHKLUIO «TpeHaxkepa», rae Oyaylmui HHXKEeHep-pa3padOTUMK M CEpBUC-UHKEHEP YUMUTCS
BUJCTh 3a IU(ppPaMU Ha MOHHUTOpPE MEIUIMHCKOTO NpUOOpa peanbHble (PU3MKO-XMMHUYECKHE
IpPOIIECChl, MPOTEKaroIue B OMOJOIMYECKMX MXHMJKOCTAX WIM Ha TpaHULE pa3/ieNa «TKaHb-
JIIEKTPOIY.

B COBOKYyNHOCTH JEKIMOHHBIA MaTepHall, BBITOIHSIOIUNA MOIIHYI0 MOTHBALOHHYIO
(GYHKIMIO TIO CTUMYJIHPOBAHHUIO MHTEpEca K HAyKe M COBPEMEHHBIM IpPOOJIeMaM XHMHUYECKOM
TEXHOJIOTHH, U YIITyOJIEHHBIN 1a00paTOpHbIN NPAKTUKYM (POPMUPYIOT Y BBIITYCKHHUKA HAJIEKHYIO
6a3y a1 anbHenIIero npopeccuoHanbHOr0 CTaHOBJICHHUS.

Pabouas nmporpamma qucuuiuiniel «OO011as 1 HEOpraHMUecKasi XUMUs» JUI HHBAIUJOB U
JIMIL C OTPAHUYECHHBIMUA BO3MOXKHOCTSIMHU 370pPOBbsl pa3paldaThiBacTCs MHIAUBUAYAIBHO C YY€TOM
0CcO0EHHOCTEH MCUXO(PU3MUECKOTO Pa3BUTHUS, WHAMBHYaTbHBIX BO3MOXXHOCTEH M COCTOSHUS
3/10pOBbsI TAKUX O0YUYaAIOIIUXCS.

3. KOMIIETEHIIUU OBYYAIOIIETIOCsl, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JUCHUIIJIMHBI (MOAYJISA)
[Tpoutecc wu3yuenus AucHUIUIUHBL (Momynsa) «OOmas W HeopraHudeckas XHUMHsD

HaIpaBIieH Ha!

- (opMUpOBaHUE HIEMEHTOB CIEIYIOMMX KoMIeTeHIni B cooTBercTBUU ¢ OIl BO mo
HampaBlieHut0 ToaroroBku (cmenmanbHocTH) 12.03.04 «buoTeXHUWYECKHE CHUCTEMBI U
TEXHOJIOTHUI.

a) oomenpodeccuonanpubix (OITK): OIIK-1, 3.

Taonuya 1- @opmuposanue KomnemeHyuil OUCYUNTUHAMU

Haumenosanue
OUCUUNTIUH,
dopmupyrowux Cemecmpul, hopmuposanus Komnemenyuit OUCYUNIUHAMU
KoMnemeHuuio
COBMECHHO

Oomas u
HeopranuvecKkas v
xumusn (51.B.5)




Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KomMnemenyuio
COBMECHHO

Cemecmpul, popmuposanus KomnemeHyuil OUCYUNIUHAMU

Marematuka (b1.5.7)

XUMUs 3IEMEHTOB
(b1.5.9)

AHaTUTHYECKAs XMMUS
1 (PU3UKO-XUMUIECKUE
METO/bI aHAIN3a
(b1.5.10)

®uznka (b1.5.11)

dusnueckas XUMHUI
(b1.5.19)

XuMusi OHOTIOTHYECKH
aKTUBHBIX BEILECTB
(b1.5.20)

dusnonorus yenoseka
(51.5.22)

Menuunckas
ouodusuka (b1.5.23)

OCHOBBI OMOXUMHH
(b1.5.24)

O3HaKOMHUTENbHAS
npaktuka (b2.Y.1)

[ToaroroBka k
Mpoleaype 3alUThl U
samura BKP (B3./1.1)

OIIK-3

Oomras n
HeopraHuyecKast
xumus (b1.5.4)

XHUMMUS 3JIEMEHTOB

(51.B.9)

AHanuTHYECKas XUMUS
U pu3nKo-XUMHYECKHE
METO/IbI aHAJIH3a
(b1.5.10)

Omuka (b1.5.11)

Ddusnueckas XuMus
(51.5.19)

XuMust OHOIOTHYECKH
AKTHUBHBIX BELIECTB

(51.5.20)

Menuunckas
onodusmka (b1.5.23)

OCHOBBI OMOXHMUH
(b1.5.24)

ITonroroBka k
MpoLEAype 3allUThl U
zammta BKP (B3./1.1)




IHNEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabnuya 2- Ilepeuens naanupyemuix pe3yibmanmog 00yuenus no OUCYUNIUHE, COOMHECEHHBIX ¢ NIAHUPYEMbIMU Pe3YTbMaAmamu 0C60eHUA

Ko n Kox v nanmenoBanue OueHo4YHbIE CPeICTBA
HHIUKATOPA N
HanMeHOBaHUe OCTHKEHMSI Ilnannpyemsble pe3yibTaTbl 00y4eHHUs 10 JUCHUIIIMHE Texyuero IIpomeskyTOoUHOM
KOMIIETeHIH U KOHTPOJIf arrecTauMu
KOMIIETeHIH U




Kox v nanmenoBanue

OueHo4YHbIE CPeCcTBA

Koa n
HHAUKATOpAa <
HanMeHOBaHUe OCTHKEHMSI Ilnannpyemble pe3ybTaThbl 00y4eHHUs 10 JUCHUIIIMHE Texyuero IIpomeskyToUHOM
KOMIIETCHIINHN KOHTPOJIHA arTrecranmmu
KOMIIETCHIINHN
YMETb:
- OIPEHETATH
IHEPreTHYECKHe
XapaKTEePUCTHKH H
TEOMETPHIO MOJIEKYIT,
COCTABIISATD DIIEKTPOHHBIE
KOH(DHUTypaIiu aTOMOB,
OHOB, JIIEKTPOHHO-
rpaduygeckue GopMyIIBI
aTOMOB H MOJIEKY T,
3HATD: - OIPEJEIISATh TUIL
PCACILAT) BIIAJETD:
- OCHOBBI CTPOCHHS XHUMUYECKOI CBSI3H;
- OCTPOCHUEM
OIIK-1. Cniocoben aTOMOB U MOIIEKYIT, - IPOTHO3UPOBATh
. 3JIEKTPOHHBIX (POPMYIT
HPUMEHSATH TEOPUH XUMHIECKOH PEAKIMOHHYIO
METOJIOM MOJIEKYIISIPHBIX
CCTECTBeHHOHAYYHbIC CBA3H B COEMHEHMUSIX CIIOCOOHOCTD opGHTarei
. X 9
1 06 HHKEHEPHEIS Pa3IMYHbIX THIIOB; XHMHHECKAX COCTMHenmt |
- CTPOCHHE BELIECTBA B | U (pU3MUECKHE CBOWCTBA B
3HaHUsA, METOJbI HHTEPIPETALUN
KOHZCHCHPOBAHHOM 3aBHCHMOCTH OT .. | - KoHTponbHBIE
MaTeMaTHIECKOTO . pacCYMTaHHBIX 3HATCHHUI Bomnpocsr mis
COCTOSHHH, II0JIOKCHHUA B eDMO. a cc BOIIPOCHI K
. . TEPMOAMHAMHYECKUX
aHaJIn3a 1 HOIIK-1.2 Ipumensem - OCHOBBI XHMUYECKOil | eproandeckoit cucteme; | PV OAN OTYETAM TI0 TTCPMEHHOTO
' . (dhyHKIUH 1 Ha BIX
MOJICIIUPOBAHHSA B TepPMOAMHAMUKH - IPOBOJUTD JK3aMeHa
. 3HAHUSL eCIMEeCMBEHHbIX HAYK ’ OCHOBe NpOrHo3uposath | J1a00PaTOPHBIM
WH)XEHEPHOU . - METO/IbI OIUCAHUS TEPMOTUHAMHUECKHE (30 OmteroB)
6 UHJHCEeHepHOoU npaKkmuke BO3MOXHOCTbH pa60TaM
JIeSTENNbHOCTH, XUMHYECKHX pacyeThl, pacueThl o Bompocs! amnst
N 0n1s peutenust 3a0ay M OCYIIECTBIIEHHS U - 3amaHus K
CBSI3aHHOU C ¢ o PaBHOBECUU B ONPEACICHUIO CKOPOCTHU HaTpaBIIeHue YCTHOTO
N npogheccuonanvHou o MMUCHbMEHHBIM
pa3paboTKOi, p pacTBopax peakuuu, paBHOBECHOH |~ * cobece0BaHNS HA
OesimenbHOCMU SIIEKTPOJIUTOB KOHIICHTPAINH BewecTBa, | P KOHTPOJIbHBIM
MIPOEKTUPOBAHHUEM, > ’ | XMMHYECKHX TIPOLIECCOB; 9K3aMeHe: OUIIETHI
TUIPOIIU3a COIEH; nepecyeT KOHIEHTPALHH, > | pabortam 1o
KOHCTPYHUPOBAHUEM, . - HaBBIKAMH (30 buneros)
- OCHOBBI XMMHYECKOH | KOHCTAaHThI THAPOIIN3A, paszzenam
TEXHOJIOTHSIMH . [PUMEHEHHS
KHHETUKH,; PacTBOPUMOCTH OVaeHHEX SHAF Ha
HPOMU3BOACTBA M - OKHCIIUTENbHO- TPYIHOPACTBOPUMBIX i
. MPAKTHKE [PU aHAJIH
SKCILTyaTaluu BOCCTAHOBHTEIbHBIC COCIMHEHHIT; PaKTUKE IIPH aHAIN3C
XUMUYECKHX SBICHHUN 1
OMOTEXHIYECKIX peaKium; - COCTaBJIATH U ee e
. pELIEHUH PACUETHBIX U
CUCTEM - CTPOEHHE ¥ CBOUCTBA | ypaBHUBAThH
OKCIICPUMECHTAJIbHBIX
KOMILIEKCHBIX OKHCJIUTENBHO-
o 3a1ay
COEIMHEHUIA. BOCCTaHOBHTEJbHBIE ot
peakuuu;
- moI0UpaTh

HEOOXOIMMbBIE
KOMIIOHCHTHI U yCJ'[OBPIf{
JUTSL TIPOBEICHUS
Pa3IMYHBIX THIIOB
XUMHYECKUX PEaKIIHii;

- TEpPMOIHHAMHYECKUE
XapaKTepPUCTUKU
XUMHUYECKUX PeaKIui




Kox v nanmenoBanue

OueHo4YHbIE CPeCcTBA

Koa n
HHAUKATOpAa <
HanMeHOBaHUe Ilnannpyemble pe3ybTaThbl 00y4eHHUs 10 JUCHUIIIMHE Texyuero IIpomeskyToUHOM
JOCTHKEHUA
KOMIIETCHIINHN KOMITETeHIHH KOHTPOJIHA arTrecranmmu
YMETH:
- moIOUPaTh METObI
HCCIIEIOBaHNUs 00Pa3IoB BJIAJETD:
M BEIIIECTB B - TCOPETUIECKUMU
3aBUCUMOCTH OT KJjlacca, | 3HaHHSIMH B obnactu
YUCTOTHI, (1)3,30301“0 XHUMHYCCKOI'O aHajiu3a
HOIIK-3.1. Bwibupaem u | 3HATD: COCTOSIHHS IPOGHI M Ip.; | ¥ (PHU3MKO-XUMHYECKUX
ucnoabzyem - IpaBuiIa paboThl B - OCYILIECTBIIATH METOA0B
coomsemcmsyroujue XUMUYECKOH IpoOONOATOTOBKY; HhcclieIoBaHuA U
pecypee coapemeninie nabopaTopH, ¢ - BBIIIOJIHATH AHAH3 B 00paboTkn
emo dul,cu U 06opvooeanLe AHAIUTUYECKUM COOTBETCTBHHU C pe3y/IbTaTOB
5 Py 5 000pynOBaHHEM U BHIOPaHHOH METOAMKOH; | YKCIEPUMEHTOB/
A NpOBEOEHUT | pagoparoproit mocymoit | - paboTats ¢ 1abopaTOpHBIX paboT;
OIIK-3. CriocoBen OKCNnepuUMenmalbHvlx U XUMHYECKUMU XUMHYECKUMU - HaBBIKAMH PaGOTHI ¢
! UCCIe006aHUUL U USMEPEHUL €aKTUBAMU €aKTHUBaMH, ITOCYI0H U
HPOBOJHUTh P g GopyoBateM e aIgaHHTH'{CCK“M KoHrposnbHble
) 000pyIoBaHHeM U
JKCIIEPUMEHTAIbHbIE BOIPOCHI K
p HEOOXO/IMMBIMH IS HpaBHIAMH PaOOTEI ¢ P
WCCIIEIOBaHUS 1 BBINOHEHHS TeXHIICCKOM oTYeTaM 1o
HU3MEpCHU, XUMUYECKOTO U (I)I/ISI/IKO- Z[OKyMeHTaLII/Ieﬁ J'Ia60paT0pHBIM
o0pabaTbIBaTh U XHUMUYECKOTO paboram
MpEeACTaBIATh HCCJICJOBAHMUS - 3amaHusa K
MOJIy4YEHHbIE TaHHbIE YMETb: MUCbMEHHBIM
¢ yueToM crenupuku - IOJIb30BATHCA KOHTPOJIbHBIM
OMOTEXHHUYCSCKIX CMPABOIHBIMU paboTam 1o
CHCTEM U HQHHBIMIL, pasaenam
TeXHONOrHI - oOpabaTbIBaTh
Pe3yJIbTATHI BIAJIETh:
HOITK-3.2. 3HATD: HCCIIEI0BAHNUS, B TOM - HABBIKAMIL )
- METOZBI 00pabOTKH U YIHCIIe C MOMOIIBIO
Obpadameisaem ! pe CTaBJIeHI;I}I CIIeIUaTN3HPOBAHHOTO odopmerH
npeacmaeﬂﬂem noJjiy4ernnovle pent p pe3yibTaToB
9KCIIEPUMEHTAIBHBIX KOMITBIOTEPHOTO
9KCnepuMeHmanbHvle 9KCIIEPUMEHTOB B
danmvie  Oma  nomyuenus | P ooraron MIPOTPAMMIOTo COOTBETCTBHU C
y 3KCIIEPHUMEHTOR/ obecreueHus, CTAHOBIE
TAaHOBJICHHBIMU
000CHOBAHHBIX 66160006 1abopaTopHbIX paboT 0(OPMIIATH pe3ymbTaTel | .
paBUJIaMH
JKCTIEPUMEHTOB/

1abopaTopHBIX PaboT B
COOTBETCTBUH C
YCTaHOBJICHHBIMU
MpaBUIIAMH;

- HHTepPIPETUPOBATH
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Koa n
HaNMEeHOBaHHE
KOMIIETEHIINH

Kox v nanmenoBanue
HHIUKATOPA
JOCTHKEHH S

KOMIIETEeHIINH

IInanupyemMble pe3yJbTaThl 00yUeHHs 0 JUCHHUILINHE

OueHo4YHbIE CPeCcTBA

Texyuero IIpomeskyToUHOM
KOHTPOJIf arrecTauuu

MOTy4YEeHHbIE
9KCIIEpHMEHTAIbHBIE
Ppe3yNbTaThI
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4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1 PacnipenesieHue TPYA0EMKOCTH JUCIUILIMHBI 110 BUIaM PadoT Mo ceMecTpam
OO0mast TpynoEMKOCTh JUCHUIUIMHBI COCTABIICT / 3a4eTHBIX enuHUI, 252 wuaca,
pacmpeenieHie 4acoB 10 BUIaM paboT ceMecTpaM MpeACTaBICHO B TadauIe 3.

Taonuua 3 -Pacnpedenenue mpyooémkocmu OUCYUNIUHBL O 6UOAM PADOM O ceMecmpam

TpyroéMkocTh B yac

. B T.4. 110
Buna yueOHo# padoThI Bceero
ceMecTpam
4acoB
1 cem

C UCIIOJIb30BAHUECM OJICMCHTOB

@opMaT u3yyeHHs TUCIUMNIHHBI
ANIEKTPOHHOT0 00y4eHus

O0mas Tpy10€MKOCTb TUCHUIUIMHBI IO Y4eOHOMY IJIaHy 252 252
1. KonrakTHas pabora: 109 109
1.1. AyauTtopHasi paboTa, B TOM YHCJI€: 102 102
3aHATHS JeKIMOHHOTO THMa (JI) 34 34

3aHATUS ceMuHapckoro tuna (I13-cemunapsl, mpakTuyeckue
3aHATHUS U D)

naboparopusie paboTsl (JIP) 68 68
1.2. BHeayauTopHasi, B TOM 4HcCJe 7 7
KypcoBast padora (mpoekt) (KP/KII) (koHCynbTaIINSA, 3a1IMTA)

TEKYIIUI KOHTPOJIb, KOHCYJIbTAIUU TI0 JUCIUILTUHE 5 5
KOHTaKTHas pabota Ha npomexyTouyHoM KoHTpose (KPA) 2 2
2. CamoctosiTesabHast padora (CPC) 89 89

pedepat/acce (1MOAroTOBKA)

pacuérHo-rpaguyeckas padora (PI'P) (moaroroska)

KOHTpOJIbHasI paboTa 5 5

kypcoBas pabota/mpoext (KP/KIT) (moxroroska)

CaMOCTOSITEIEHOE U3YUCHUE Pa3/IeNIOB, CAMOIIOATOTOBKA (IpOpadoTKa 1
MOBTOPEHHE JISKIIMOHHOTO MaTepralia i MaTepHaa yaeOHNUKOB M y4eOHBIX

o 84 84
HOCO6I/II/I, IHOArOTOBKA K J'IaGOpaTOpHLIM U MPAKTUYICCKUM 3aHATUAM,
KOJUIOKBHUYM H T.JI.)
ITonroToBka K 9K3aMeHy (KOHTPOJIb) 54 54
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4.2. Coaep:xanue AUCUUILIUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Taoénuya 4 -Codepirrcanue oucyuniunsl, CmpyKmypupoeanHoe no memam

Bunel yueonoi padoTsl

Ilnanupyemsle
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) 6 ® m HaumenoBanue Peanuzanus HaumeHnoBanue
abora a
pe3yabTaThl . = g HCIO0JIb3yeMbIX B paMKax pa3padoTaHHOTO
o o .
OCBOEHMSI: H o ":f ol 2 0|l 3 &8 AKTMBHBIX H IIpakTH4yeckoit DJIEKTPOHHOT 0
anMeHOBaHHe Pa3iesioB, TeM s S| 2 S| = > .
kox YK; OIIK; IIK pasi ? ) Z = 37| 5k o Bun CPC HHTEPAKTHBHBIX TOATOTOBKH Kypca
s | 5% -
H HHIHKATOPBI = = E ES 5 S ?3 00pa3oBaTeIbHBIX | (TPYZ0eMKOCTH B | (TPYAOEMKOCTH B
= 2o|EBEE|l S0 .12
JI0CTHKEHUSA 218 = = § < TEXHOJIOTH I gacax) yacax)
. s
KOMIIeTeHIU i = l% 2 E‘ O =
1 CEMECTP
Pa3nen 1 ArperatHbie COCTOSIHUS BEIIECTBA U OCHOBHBIE 3aKOHBI XMMUU
Tema 1.1 ArperaTHble COCTOSHUS
BelecTBa (TBEp0e, KUIKOE, ra3000-
pasHoe, riasmeHHoe). Tpancdopmarin MOATOTOBKA K JIEKIIUSIM JIEKIUsI-O0BSCHEHUE C
arperaTHoro COCTOSHUS IIPU U3MEHEHUU 5 1 1.1 (Pazmen I, cr. YaCTUYHBIM
TeMIlepaTypsl U AaBieHns. OcoOCHHOCTH 102-133); 1.2 (cT. 5- HpHBIEYEHHEM (OPMBI
aMOP(HBIX U KPUCTAIMYECKUX TBEPBIX 30); .22 (c1.8-15) JMCKyCCHH, Gecepl
OIK-1: tas.
HOIIK-1.2 OCHOBHBIE 3aKOHBI XUMHUH
OIIK-3: 00yJeHHe Ha OCHOBE
HOIIK-3.1; IKCIIEPHMEHTA,
- UCCIIE0BATENIbCKUT
HOIIK-3.2 JlaGopaTopuas padora Ne 1.1 a
. moaroToBka k JIP METO,
OnpeneneHre SKBUBAJICHTHOW MacChI 4 4
[3.1] cp. 3-35 TEXHOJIOTHS
MeTajlna BBIIIOJTHCHU S
nmabopaTopHBIX 3aTaHHI
B MaJIbIX rpynnax
JlaGopaTopHas pa6ora Ne 1.2 P 06ydeHHe Ha OCHOBE
. MOATOTOBKA K
OnpepeneHre 3KBUBAJICHTHOW MacChI 4 4 SKCTIEPUMEHTA,
[3.1] cp. 35-38 .
KapOOHaTa KaJbIIHsI HCCIIEIOBATENBCKU I
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e ® m HanmenoBanmue Peanmnsanusi HaumeHnoBanue
s
pe3yabTaThl E E o HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTam-mro
OCBOCHMSL: 7 g E ol 2 D) 5 2 g I AKTHBHBIX U IpakTuyeckoi DJIEeKTPOHHOT0
anMEHOBaHMe Pa3/ieJioB, TeM < = a
Kxox YK; OIIK; IIK pasn > = E_ ) § AR E‘ o I MHTEPAKTHBHBIX NOATO0TOBKH Kypca
H HHIAKATOPHI E g E E E § & ?3 06pa30BaTeJ11>]]-g>lX (pr}loeMKolcaTL B (pr}loeMK(;XTL B
= = ”
IOCTHKEHHUS % S § § E § = =~ TEXHOJOTr Ui gacax) gacax)
KOMIeTeHIHii = s é‘ 5| © =
METO/I,
TEXHOJIOTHUA
BBITNIOJIHCHUA
nmabopaToOpHBIX 3aJaHHH
B MaJIbIX Irpyrmmiax
odopMIIeHIE OTYETOB
10 pe3ybTaTaM KOJIJIOKBUYM,
JlaGopaTopHuas padora Ne 1.3 Craua 4 4 71a6OpaTOPHBIX PaboT [POBEIICHHE
otyetoB. KoHTponpHas padora [3.1] crp.33-38, MEPEKPECTHOTO OMPOCa
noxaroroska k KP [3.1] CTYJCHTOB
ctp.3-33
BBITITIOJTHCHHE
CamocrosiTesqbHasi pabora no nomarnsnx KP
ocBoennio 1 pazgena: 3 [3.1] cTp. 24-33 (0
AOMAIIHAS KOHTPOJIbHasi padoTa BBIOOPY
TIpenoaBaTes)
Hroro mo 1 pazmery 2 12 16
Pazgen 2 Xummnyeckast TepMOJMHAMUKA
Tema 21 OCHOBHI)Ie ITOJIOXKCHU A, J‘[eKHHﬂ'OGLﬂCHeHHe Cc
AJIEMEHTHI XUMHUYECKOH TepPMOANHAMUKH [TOATOTOBKA K JCILIIAM
. YaCTHYHBIM
OINK-1: 2 1 1.2 (ct. 5-30); 2.1 (cT.8-
UOIIK-1.2 1 TEIUTOBBIE 3(PPEKTH XUMHUIECKUX 15) IpUBJIeUeHHEM (HOPMBI
OIK-3: peakuii JIACKYCCHH, Oecepl
HNOIIK-3.1;
JIaGopaTopuas paGora Ne 2.1 00yHeHHE Ha 0CHOBE
NOIIK-3.2 JKCIEPUMEHTA,
OrnpeneneHne TEIIOTH PACTBOPSHHS U noaroroska k JIP .
4 4 HUCCIIEI0BATEIbLCKUN
TEIUI0Thl ruapaTauuy. [IpuunHel [3.2] ctp. 40-42 weTon
TIPOSIBIICHUS TEIUIOBBIX A((PEKTOB U X N —

14




Ilnanupyemble
(KOHTpoOJINpYeMBbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonrakTHas
6 = m HaumeHnoBanue Peanuzanus HaunmeHnoBanue
abora =
P = g HCIO0JIb3yeMbIX B paMKax pa3pabdoTaHHOrO
Qo 9 o
& E ol 2| 53 EF AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOI 0
HaumeHoBaHuUe pa3aenos, TeM s E S| ¥ S| = Z Bug CPC
- a5 gF 50 MHTEPAKTHBHBIX MOArOTOBKHU Kypca
o PEE -
= g E S E| 5 = 6 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
5 |ao|lE | S8 .12 13 14
£ gc| 2 = = TEXHOJIOI i yacax) yacax)
= |EEEE|CA
CBA3b C SHEPrUeH KpUCTAUIMYECKOM BBITTOTHEHHUST
PELIETKY U SHEPrUeil ruapaTalyu. mabopaTOPHBIX 3aIaHMH
B MaJIbIX Irpyrmmiax
Tema 2.2 DHTponus. DHTponuitHas
Jquarpamma. CBsi3b TEPMOANHAMHYECKHIX
rnapaMeTpoB € HallpaBJICHUEM IOATrOTOBKA K JICKIIHUAM
XUMHYECKHX PeakIyii, pabounmu 2 4 1 1.2 (ct. 5-30); 2.1
TEMIIEPATYPaMU XUMUYECKUX MPOLIECCOB (ct.8-15)
1 (a30BEIMHE TIepexoaaMu. Pemenne
3az1a4 1o pasjaemny 2
o0yJeHHe Ha OCHOBE
OKCIIEPUMEHTA,
uccie0BaTeIbCKUM
JlaGopaTopHas paGora Ne 2.2 4 4 noAroroska k JIP MeTog,
OmnpeneneHre TEIUIOTH HEUTpaTU3aluu [3.2] ctp. 43-44 TEXHOJIOTHS
BBIITIOJITHCHHAS
1ab0paTOPHBIX 3aTaHHH
B MaJIbIX Irpynrax
odopMIIeHEe OTYETOB
0 pe3yJibTaTam ceRvee
n us 1mpu
JladopaTopuas padora Ne 2.3 Cnaua n1abopaTopHbIX paboT JHECRY P
4 4 3alIHuTe Pe3yIbTaTOB
otuetoB. KonTponbHas pabora [3.2] ctp.40-44,
JKCIEPUMEHTA
noxaroroska kK KP [3.3]
ctp.3-9

15




Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e ® m HanmenoBanmue Peanmnsanusi HaumeHnoBanue
s
pe3yabTaThl E E o HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTam-mro
OCBOCHMSL: 7 g E ol 2 D) 5 2 g I AKTHBHBIX U IpakTuyeckoi DJIEeKTPOHHOT0
anMEHOBaHMe Pa3/ieJioB, TeM ] = 2
xon YK; OIK; K pa3si > 5 | 5% § 5| g E‘ a ui HHTEPAKTHBHBIX HOJrOTOBKH Kypca
o PEE o
M HHIHKATOPBI = = E E E § = ?3 o0pa3oBaTelbHBIX | (TPYI0eMKOCTh B | (TPYA0EMKOCTH B
= =9 =3 12 13 14
IOCTHKEHHUS % S § § E § = =~ TEXHOJOTr Ui gacax) gacax)
KOMIeTeHIHii = s é‘ 5| © =
BBIIIOJIHCHHUE
CamocrosTeabHas padoTa 1o nomarnanx KP
OCBOEHHIO 2 pa3jeJia: 3 [3.3] ctp. 3-9 (0
AOMALIHAS KOHTPOJbHas padoTra BBIOOPY
TIPeTo1aBaTes)
Hroro mo 2 pasaeny 4 16 17
Pa3gen 3 KuaeTrka XUMHYIECKHIX TIPOIIECCOB
Tema 3.1 OcHOBHBIC 3aKOHOMEPHOCTH
XUMUYECKON KNHETUKHU. 3aKOH JAEUCTBUSA
IOATrOTOBKA K JICKIIHUAM
Macc U 3HEPrHsl akTUBAIMK IpoIiecca. A t
2 1 1.2 (ct. 5-30); 2.1 (cT.8-
Pacnpenenenne Makcsesa. 15)
CraguitHoCTh TIpoIiecca.
MoJeKyIsIpHOCTh U MOPSA0K PEAKIIUH.
Tema 3.2. XuMuuecKkoe paBHOBECHE.
OIK-1: Koncranrs! paBrosecus K, n K u cBs3b
- IOJArOTOBKA K JICKIIUAM MOJCITUPOBAHHUE
MOIIK-1.2 Mexay HuMHu. [Tpunuun Jle-1llarense. A H JICIHp
OIIK-3: 2 1 1.2 (ct. 5-30); 2.1 (c1.8- HPOU3BOJICTBEHHBIX
Bnusiane BHeNTHUX (h)akKTOPOB HA CIBUT .
HOIIK-3.1; T . 15) MIPOIIECCOB M CUTYaIHit
aBHOBecHsl. TeopeTH4ecKuil BBIXO
MOTTK-3.2 p P A
MPOAYKTA.
o0ydeHHe Ha OCHOBE
JlaGopaTopHas padora Ne 3.1 JKCTIEPHMEHTA
&
CKOpOCTB XUMHUYCCKUX peaKHHﬁ. HCCHe)IOBaTeHbCKHP’I
XuMmuueckoe paBHOBecue. Biusinue 4 4 noaroroska x JIP METOL,
TEeMIepaTypbl Ha CKOPOCTh XUMHYECKOH [3.4] ctp. 3-17, 33-37 TEXHOJIOTHS
peaxnuu. Pacuer sHepruu akTuBanuu BBITOJTHEHHS
NpOoIIECca 110 OIBITHBIM JTaHHBIM. MabOPATOPHEIX 3a1aHui
B MaJIbIX Irpynmnax
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAasl
(KOHTpoOJIHpYyeMBbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJabTaThbl =E HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOIO
OCBOEHUS: © E ol 2| 53 EF AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT 0
Kxox YK; OIIK; IIK CARETTETETT [, T g A g § ?i E E‘ 6’ Bup CPC MHTEPAKTHBHBIX NOATO0TOBKH Kypca
H HHIHKATOPBI E: E é £ E § & 6 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § % 2 § l§ = Te)mo.110rlzn7ll2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
Tema 3.3 Karanurnueckue peakiu.
MexaHu3Mbl BO3IEMCTBUS KaTalIU3aToO-
POB Ha CKOPOCTb peaklMu. ['oMOreHHbIN
U TeTEepOreHHbIN KaTanu3. /loctouHcTBa
Y HEJIOCTaTKU 3TUX CIIOCOOOB KaTanu3a. TOATOTOBKA K JICKIIAM
2 1 1.2 (cr. 5-30); 2.1 (cT.8-
ITosicHeHus Ha OCHOBE KOHTaKTHOTO U 15)
HUTPO3HOTO CITIOCOOOB MOTyYCHHS
cepHOI KUCIOTHI. CIIOCOOBI MTOBBIIICHUS
BBIXOJIa MPOJYKTA B KATATUTHICCKUX
nporeccax. Katanurnaeckue sbl.
JladopaTopHasi pabora Ne 3.2 Pemenue noarotoska k KP
3a1a4 no Teme 3. Caaya OT4eTOB 8 4 [3.4] crp. 3-17, [3.3]
KonTposnbHas pabora crp. 10-31
BBITTIOJIHCHHEC
CamocrosiTeJibHasi padora nmo nomarnanx KP
OCBOEHHI0 3 pa3zeiia: 4 [3.4] crp. 23-33 (110
AOMALIHAS KOHTPOJbHAas padoTa BBIOOpY
TIpenoaBaTes)
Hroro no 3 pasneny 6 12 15
Pa3znes 4 PacTBOpHI 3JIEKTPOIMTOB
OIK-1: Tema 4.1 Bussl pacTBopoB u
UOIIK-1.2 JIICTIEPCHBIX CHCTEM. PacTBOpEI IO/ITOTOBKA K JICKLHSIM
OIIK-3: HERIeKTPoJuTOB. 3aKoHbl Payins. Ocmoc 5 1 1.2 (cr. 5-30); 2.1 (ct.8-
MOIIK-3.1; ¥ OCMOTHYECKOE aBienue. CBsasb 15)
MOIIK-3.2 JaBJICHUA HACBINICHHBIX ITAPOB C
TeMIIEpaTypaMy 3aMEP3aHus U KUTICHUS
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Ilnanupyemble
(KOHTpoOJINpYeMBbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonrakTHas
aGora = m HanmeHnoBanue Peanm3zanmus HanmenoBanue
p R HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOIO
& E ol € o E § § AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOI 0
SR GO PR I, TG S |ES|EF|ER Bup CPC HHTEPAKTHBHBIX MOArOTOBKH Kypca
o g' ol @ ol & ©
= g E E E § & ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
g é" § c% 2| 2 l§ = TeXHOOTHii yacax) = yacax)™
= |§&| 28|04
pacTtBopoB. [loHsATHE O TBEPABIX
pacTBOpOB
o0ydeHHe Ha OCHOBE
Jla6oparopnas pa6ora Ne 4.1 Croco6wI OKCIICPHMCHTE, -
BBIPAKEHUS] KOHLIEHTPALUM. HECHCHOBATELCIIH
[Ipurorosnenue pacTBopa 3aJaHHOMN 4 4 mozrotoska i JIP Mero,
[3.1] crp. 46-53 TEXHOJIOTHS
IpernoaBaTeieM KOHIEHTPAIIH. O —
Jlaboparopras pabora 1a60opaTOPHBIX 3a1aHHix
B MaJIbIX Irpyrmmiax
Tema 4.2 PacTBOpPBI 3JIEKTPOJIUTOB.
OCHOBHBIE XapaKTePUCTUKU
QJICKTPOJIUTOB: CTCTICHb AUCCOLUALINU U NOJArOTOBKA K JIEKI[UAM
KOHCTaHTa gucconuanuu. [Toustue 06 2 1 1.2 (ct. 5-30); 2.1 (c1.8-
aKTHBHOCTH ¥ KO3 (HIHEHTE 15)
aktuBHOCTH. pH cpenpl. Koncranra
BOJBI.
o0yJeHHe Ha OCHOBE
OKCIIEPUMEHTA,
JlabopatopHasi padora Ne 4.2 HCCIeI0BATENbCKITH
JlaGoparopnas paboTa paBHOBECHS B 9 4 noarotoska k JIP METO/I,
pacTBopax 3JeKTpoIuTOB. Pemienue [3.5] crp. 26-32 TEXHOJIOTHSI
3aad BBITIOJTHEHUS
71a00PATOPHBIX 3a1aHUI
B MaJIbIX IpyMIax
Tema 4.3 'ereporeHHoe paBHOBECHUE B ’ 1 MOATOTOBKA K JICKLIUSM
pacTBOpax dJIEKTPOIIMTOB. 1.2 (ct. 5-30); 2.1 (ct1.8-
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Ilnanupyemble
(KOHTpoOJINpYeMBbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonrakTHas
6 = HaumeHnoBanue Peanuzanus HaunmeHnoBanue
adora g
P z 2 HCIO0JIb3yeMbIX B paMKax pa3pabdoTaHHOrO
4 = @ .
& E ol 2| 53 EF AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOI 0
HaumeHoBaHuUe pa3aenos, TeM s =S| ¥ S| = z < Bug CPC
= a5 gF 50 MHTEPAKTHBHBIX TOJATOTOBKH Kypca
o =) S o
= g E E E § & ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= 2 o =3 .12 13 14
2 2| 28| 2¢ = TeXHO.I0T Hii yacax) 4acax)
= S o &S| O =
= =
PacTBOpUMOCTD ¥ IPOU3BE/ICHHE 15)
pacTBOPUMOCTU. MeTO bl CMEIICHUS
PABHOBECHI B HACBIIIIEHHBIX PaCTBOPAX.
Tema 4.4 ['unponus coneil. Peakuus
cpenbl pu ruaponuse conei. CteneHpb
TUAPOJIN3A U KOHCTAHTA THIIPOJIN3a. MOJITOTOBKA K JIEKIIUSAM
Crioco0bI ciBUTa paBHOBECHS TIPH 2 1 1.2 (ct. 5-30); 2.1 (c1.8-
rugponmse cojeit. Onpenenenne 15)
KOHCTaHT FUIPOJIN3a YePE3 CTENEHU
JIUCCOLIMAIINY COJIEN U KOHCTaHTY BOJBI.
Tema 4.5 OkucnuTensHO-
BOCCTaHOBUTEJbHBIE PEAKIIUU TTO/ITOTOBKA K JICIIIAM
' . 2 1 1.2 (ct. 5-30); 2.1 (ct.8-
3HAKOMCTBO C TUIIAMH 3THX PEaKIUi U 15)
crioco0amMu ypaBHUBaHMS.
o0yJeHHe Ha OCHOBE
OKCIIEPUMEHTA,
ﬂaﬁopaTopHaﬂ paﬁOTa NQ 4.3 I/ICCIIC,HOB&TGHI)CKI/Iﬁ
JlabopatopHas paboTa « OKHCITUTEIHHO- 5 4 noaroToska K JIP MeTo[I,
BOCCTAHOBHTEIIBHBIE PEAKLINN. [3.6] cTp. 3-35 TEXHOJIOTHSI
Pemenne 3anau BBINOJTHEHHA
71a00PATOPHBIX 3a1aHUI
B MaJIBIX IPYyIIIax
KOJUIOKBUYM
JlaGopaTopHas padora Ne 4.4 Pemenue I
noxaroroska Kk KP TpOBEJICHHE
3ay1a4 1o teme 4. Cnaua oT4eToB 6 4
K 5 [3.7] ctp. 2-14 MIEPEKPECTHOTO OTpoca
OHTpOJIbHAS paboTa CTYICHTOB
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e ® m HanmenoBanmue Peanmnsanusi HaumeHnoBanue
s
pe3yJbTaThl = E o HCII0JIb3yeMbIX B paMKax pa3pabdoTaHHOrO
OCBOCHMS: H P E ol 2 g 5 &8 I AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
anMEHOBaHMe Pa3/ieJioB, TeM ] = a
ko1 VK; OIIK; MK pasjieios, | & F § 5| g e ) I MHTEPAKTHBHBIX HOJTrOTOBKH Kypca
o | 5% -
M MHAUKATOPBI = = E E E § = 6 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= =9 o .12 13 14
IOCTHKEHHUS % S § § E § = =~ TEXHOJOTr Ui gacax) gacax)
KOMITIeTeH Il = = S é‘ 8| O =
BBIIIOJIHCHHC
CamocrosiTeJbHas paﬁoTa mno nomamrHux KP
ocBOeHMIO 4 pa3jea: 3 [3.7] ctp. 2-14 (no
AOMAIIHAS KOHTPOJIbHas padora BBIOOPY
TIPeTo1aBaTes)
Hroro no 4 pazneay 10 14 24
Pa3znen 5 Onexrpoxumust. Kopposus 1 3amyTa MeTasioB
Tema 5.1 XuMudeckre HCTOUHUKH TOKA
(TanbBaHUYECKUE IJIEMEHTHI,
IIOArOTOBKA K JICKIUAM MOJCIIMPOBAHUE
AKKYMYJISITOPBI, TOTUTUBHBIC 3JICMCHTHI)
2 1 1.2 (cr. 5-30); 2.1 (cr.8- MPOU3BOICTBEHHBIX
U puHIMIB uX padotsl. DC n .
15) [POLIECCOB M CUTYAIHid
3JIEKTPUUYECKASE EMKOCTh XUMUYECKUX
HMCTOYHUKOB TOKA.
Tema 5.2 DneKkTpoJHBIH TOTEHITUAT U
OTIK-1: MIPUYUHBI €70 BOZHUKHOBEHUSI.
HNOIIK-1.2 o
OIK-3: BopmopoaHslit 351eKTpoT ¥ ONpefeIeHrE C
I/IOHK-Sl, €T0 MOMOIIBI0 CTaHAAPTHBIX MOATOTOBKA K JIEKIIHSIM
HMOTIK-3.2 MIOTEHIMAJIOB METaIOB. Psin 2 1 1.2 (cr. 5-30); 2.1 (cr.8-
HaNpPsDKEHUH METAJVIOB U OKUCIIUTENBHO- 15)
BOCCTaHOBUTEJbHBIX PEaKLUH.
VYpasaenue Heprera. PazHOBUAHOCTB
31EKTPOJIOB.
JlabopatopHasi padora Ne 5.1 oOydeHue Ha OCHOBE
«["anpBaHUYECKHUE AIEMEHTHI, 6 3 noAroToBka Kk JIP IKCICPUMEHTA,
«DIEKTPONIN3 C PACTBOPUMBIMH U [3.8] ctp. 36-48 HCCIIe0BaTCILCKHH
METO/I,

HEpPacTBOPUMBIMH aHOlaMu». PeleHue
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Ilnanupyemble
(KOHTpoOJINpYeMBbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonrakTHas
6 = HaumeHnoBanue Peanuzanus HaunmeHnoBanue
abora =
P = g HCIO0JIb3yeMbIX B paMKax pa3pabdoTaHHOrO
=
) ) ] ¢
& S ol S ol 3 gE AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
HanmeHoBaHue pa3aesioB, TeM = Z S %F|E 2 < Bug CPC
g7 3 E50 MHTEPAKTHBHBIX MOArOTOBKHU Kypca
o PEE G
E g E E E § = ?3 06pa3OBaTeJ1ml{;>lx (pr}loeMKolcaTL B (pr}loeMK(:l)jTL B
=) = o
2 2| 28| 2¢ = TeXHO.I0T Hii yacax) 4acax)
= S o &8 O &
= =
3a/1a4 M0 OTIPEICIICHHUIO SJIEKTPOTHBIX TEXHOJIOTHS
noteHaioB U 3J1C ranbBaHUYECKUX BBIIIOJTHEHUS
37IeMEHTOB. n1abopaTOPHBIX 3aTaHHH
B MaJIBIX IPYyIIIax
Tema 5.3 DneKkTpoau3 pacmiaBoB U HOJrOTOBKA K JIEKIUAM
BOJIHBIX PACTBOPOB C PaCTBOPUMBIMU U 2 1 1.2 (ct. 5-30); 2.1 (c1.8-
MHEPTHBIMH JJIEKTPOIAMHA 15)
Tema 5.4 3axons! Dapazest.
Hanpsoxerne paznoxenus. Berxox mo
IIOArOTOBKA K JICKIIUAM
TOKy. [lepeHamnpspKkeHne IIeKTPOIHBIX A >
2 1 1.2 (ct. 5-30); 2.1 (cT.8-
mpoteccoB. Pemenne 3amad ¢ 15)
WcnoNib30BaHueM 3akoHa dapazest npu
AJIEKTPOJIN3€E BOAHBIX PACTBOPOB.
IOJArOTOBKA K JICKIIUAM
Tema 5.5 OcHoBHbBIE BUABI KOPPO3UHU. A t
s 1 1 1.2 (ct. 5-30); 2.1 (cT.8-
TurbI KOPPO3UOHHBIX Pa3pyIICHUN 15)
Tema 5.6 XuMudeckuii u
ANEKTPOXUMUYECKUN MEXaHU3MBI
KOppo3uu MeTamioB. [IpudanHs!
BO3HHKHOBEHHS TATHBAHOTIAD H MOJATOTOBKA K JIEKI[USIM MonenupoBanue
3 1 1.2 (ct. 5-30); 2.1 (c1.8- MIPOM3BOJCTBEHHBIX
BO3MOYKHOCTh YCTPAHEHHUSI HEKOTOPBIX 15) .
. IIPOIIECCOB U CUTYyaIui
u3 Hux. Kopposus ¢ BonopoaHoi u
KHCIIOPOIHOM nenofsipuszanueil. Mero bt
3alUTHl METAIJIOB OT KOPPO3UH
JladopaTopnasi paboTa Ne 5.2 Pemenue 8 4 noaroroska k KP
3aj1a4 mo TeMe 5. Caaya oT4ETOB [3.8] ctp. 3-36
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAS
(KOHTpoOJIHpYyeMBbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl =E HCIOJIb3yeMBbIX B paMKax pa3pabdoTaHHOrO
OCBOEHUS: © E ol 2| 53 EF AKTHBHBIX H IpakTuyeckoi DJIEKTPOHHOT 0
Kxox YK; OIIK; IIK CARETTETETT [, T g A g § ?i E E‘ G’ Bup CPC MHTEPAKTHBHBIX MOArOTOBKHU Kypca
M MHAUKATOPBI §? E é L E § = 6 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é"% % 2 § l§ = Te)mo.110rlzn7ll2 Jacax) qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
KonTtponsHas pabora
Boinonnenue
CamocrosiTesibHasi padoTa no noMarmanx KP
OCBOEHHIO 5 pa3zena: 4 [3.8] ctp.3-36 (1o
AOMAIIHAS KOHTPOJbHAas padoTa BLIOODY
TIPEeTo1aBaTes)
Hroro no S pasageny 12 14 17
HUTOI'O 3A CEMECTP 34 | 68 89
HUTOI'O no aucuun/imHe 34 | 68 89
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5. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTHU U TIPOMEKYTOYHAS
ATTECTAIMUA 11O U'TOI'AM OCBOEHUA JUCHUITJINHBI.

Texymias arrectanusi CTYJICHTOB MPOW3BOAMUTCS B JHUCKPETHBIC BPEMCHHBIC HHTEPBAJIBI
JEKTOPOM H TpernojaBareieM, BEAYIIMMH J1a0OpaTOpPHBIE 3aHATUS 10 JUCIHHUILIAHE B
CIenyrImux popMax:

— BBINIOJIHEHHE TPYIIOBBIX 33JaHUI B MAJIBIX TPYIIIAX HA JJA0OPATOPHBIX 3aHSTHUSX;

— TECTHPOBAHHE 10 TEMaM JICKIIMOHHBIX 3aHSITHI;

— CEMHUHAPBI/KOJIJIOKBUYMBI Ha Ta0OPATOPHBIX 3aHSITHSIX;

— pellIeHre KOHTPOJIBHBIX 3a/1a4.

5.1. TunoBble KOHTPOJIbHBbIE 3aJaHUSA MM HHbIe MAaTePHAJIbl, He0OXOoaMMbIe JIsi
OLIEHKHU 3HAHU, YMEHNH ¥ HABBIKOB M (WJIH) ONBITA 1eATEJILHOCTH

Bonpockl, uHAMBHIyadbHBIC 3aJaHUS M 3aa4d MPEICTABICHBI B METOIWYCCKHX
yKa3aHHUIX K JJaboparopubiM 3ausaTusM [3.1 — 3.9], npeacraBiaeHHbIX B 11. 6.3.

5.2. Onucanue nokasareJsieil ¥ KpUTEpPHEB KOHTPOJISI yCIIEBAEMOCTH, ONMCAHUE IIKAJI
OLlEHUBAHUS

Jl7is OlleHKW 3HAHUW, YMEHUN, HABBIKOB M ()OPMUPOBAHUS KOMIIETEHIIMH 110 AUCIUILTUHE
JUISl TEKYIEro KOHTPOJisi B ceMmecTpe (mepBasi U BTOpas KOHTPOJIbHAS HEACINs) MPUMEHSETCS
0aJIbHO-PETUHIOBAS/TPAAMIMOHHASL  CHCTEMa KOHTPOJS M  OLEHKH YCIEBAaeMOCTHU
CTYJICHTOB.

Taonuya 5 — bannvHo-peiimunzoean cucmema OYeHUBaAHUA

IIxkana
JK3aMeH
OLICHUBAHUS
41-50 OTtnuyHO
31-40 Xopomuio
21-30 VY 10BIETBOPUTEIIBHO
0-20 HeynoBneTBopuTenbHO

ITpu mpomexyTOUHOM KOHTpOJIE (9K3aMEH) YCIEeBaeMOCTb CTYACHTOB OLICHMBAETCS I10
YeTbIpex0aJIbHOM CUCTEME: «OTIINYHOY, «XOpOLIOY, «YIOBJIETBOPUTEIILHO,
«HEYAOBIETBOPUTEIBLHOY.

OTnnyHO «5» — JaH TOJHBINM, pa3BEpPHYTHIH OTBET Ha MOCTABJIEHHBIM BOIpOC, MOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUM 00 O0OBEKTe, J0Ka3aTeNbHO PACKPHITHI OCHOBHBIE
MOJIO)KEHUST ~ TeMbl; B  OTBETE  MPOCICKHUBAETCA  4YETKas  CTPYKTypa, JIOTWUYecKas
MIOCJIE0BATENBHOCTD, OTPAXKAIOWIAsl CYIIHOCTb PACKPbIBAEMBIX IOHATHH, TEOpUH, SBICHUU.
3HaHue 00 0O0BEKTE JAEMOHCTpUpPYETCS Ha (POHE MOHUMAHHS €r0 B CHCTEME JAaHHOW HAyKu U
MEXIUCUUIUIMHAPHBIX CBsA3ed. OTBET M3JI0KEH JIMTEPATYpHBIM S3bIKOM B TEpPMHUHAX HAyKH,
MoKa3aHa COCOOHOCTH OBICTPO pearupoBaTh HA YTOUHSIOIIUE BOIIPOCHI.

Xopomo «4» — naH NOJHBINA, pa3BEPHYTHIA OTBET Ha NOCTABIEHHBIM BOIPOC, IMOKA3aHO
YMEHHME BBIIEIUTHh CYLIECTBEHHbIE M HECYIIECTBEHHbIE MPU3HAKU, NMPUUYUHHO-CIIECTBEHHBIE
cBsa3u. OTBET 4YETKO CTPYKTYPHUpPOBAaH, JIOTMYEH, H3JI0)KEH B TepMHMHAaX Hayku. OpnHako
JIOTIYIIIEHbl HE3HAUUTENbHbIE OMIMOKH WM HEJOYEThl, HUCIPABICHHBIE CTYIEHTOM C IOMOIIbIO
«HaBOJAIIMX» BOIPOCOB. 3ajiaya pelleHa WINA IMOJHOCThIO, WIM JOMYIIEHBl HE3HAYUTEIIBHBIE
HEJ0YEeThl, UCTIPABJICHHBIE CTYICHTOM B XOJI€ OTBETA,

Y 10BIETBOPUTENBHO «3» — JaH HENOJHBIM OTBET, JIOTUKA M IIOCIEN0BaTEIbHOCTh
U3JI0’KEHUSI UMEIOT CYIIeCTBEHHbIE HapylleHus. JlonyiieHsl rpyobie OUIMOKHN MPpU ONpeaeIeHUN
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CYILIIHOCTU PACKPBIBAEMBIX NIOHATUMN, TEOPHI, SIBIEHUH, BCIEACTBUE HETOHUMAHUSI CTYIEHTOM UX
CYIIECTBEHHBIX M HECYIIECTBEHHBIX INPU3HAKOB M CBA3CH. B OTBETE OTCYTCTBYIOT BBIBOJBI.
YMeHHne pacKpbITh KOHKPETHBIE MpPOSBICHUS OOOOIICHHBIX 3HAHWHM HE IMOKa3zaHO. PeueBoe
odopmiieHre TpedyeT MOoNpPaBOK, KOPPEKIHMH.

HeynoBnerBopurenbHo «2» — CTYAEHT JEMOHCTPUPYET HE3HAHME TEOPETUUYECKUX OCHOB
IIpeIMeTa, He YMEET JeJIaTh ApIyMEHTUPOBAHHBIE BBIBOJBI U IPUBOIUTD IIPUMEPBI, TOKA3bIBAET
ciaboe BiaJIeHUe MOHOJOTHYECKON pedblo, HE BJIJICET TEPMUHOJIOTUEN, IPOSBISET OTCYTCTBHUE
JOTMYHOCTH M IOCJIENOBATEIbHOCTH W3JIOKEHUSA, JeJaeT OLIMOKH, KOTOpble HE MOXET
UCIIPABUTH, AK€ IPU KOPPEKLIMHU IIPENOaBaTesleM, OTKa3bIBA€TCS OTBEUATh Ha 3aHATHH.
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Tabauya 6 —Kpumepuu oyenusanus pe3yivmama o0yueHus no OUCYUNIUHE U WKANA OUCHUBAHUS

Koan
HAaNMEHOBAHHE
KOMIIeTeHITHH

Koa u HamMeHOBaHHe
HHJIUKATOPA TO0CTUKEHUSI
KOMIIeTEeHIIHH

Kputepun ouennBanus pe3yjibTaToOB 00y4eHUsI

OrneHka
«HEy0BJIETBOPUTEIHLHO
»

/ «He 3a4TEHO»
0-59%

OT Max peUTUHTOBOM
OLIEHKH KOHTPOJIS

Onenka
«yIOBJIETBOPUTEIBHOY /
«3a4TEHO»
60-74%

OT Max pPEUTUHTOBOU
OLICHKU KOHTPOJIS

Onenka
«xopouo» /
«3a4TEHO»
75-89%

OT Max pEUTUHIOBOM
OLIEHKU KOHTPOJIA

Onenka
«OTJIUYHO» /
«3a4TEHO»
90-100%

OT max peUTUHTOBOU
OIIEHKH KOHTPOJIS

OIIK-1. Cnocoben
MPUMCHATH
C€CTCCTBCHHOHAYYHBIC
1 O0IIeHHKCHEePHEIC
3HAHUS, METOJIBI
MaTEeMaTHIECKOTO
aHanmm3a u
MOJICIIMPOBAHS B
UHXXCHEPHOU
JIESITeIIbHOCTH,
CBSI3aHHOM C
pa3zpaboTKoH,
MPOCKTHPOBAHUEM,
KOHCTPYHUPOBAHHEM,
TEXHOJIOTUSIMH
MIPOU3BOJICTBA U
IKCIUTyaTalui
OMOTEXHUYECCKHIX
CUCTEM

HOIIK-1.2 [Ipumensem
3HAHUSL €CMECMBEHHBIX HAYK 6
UHIICEHEPHOU npakmuKe 01
peutenus 3a0a4
npogeccuonanvrou
desamenbHOCU

He Bnaneer ocHOBaMU CTpOEHHS
aTOMOB U MOJIEKYII; TeOpHeit
XUMHYECKOMH CBSI3M B COSAMHEHHSIX
Pa3IHYHBIX THIIOB; CTPOCHHEM
BEIIECTBA B KOHJCHCUPOBAHHOM
COCTOSTHHH; OCHOBAaMH XHMMHYECKOMH
TEPMOANHAMUKH, METOJAMH
ONUCAHUS XUMUYECKHX PABHOBECHI
B pacTBOpax JIEKTPOJIUTOB,
THIPOJIN3a COJIEH; OCHOBAMH
XUMHUYECKOU KHHETUKH;
OKHCJIUTEIBHO-BOCCTAHOBUTEIIBHBIC
PpeaKIUsIMU; CTPOCHHUEM U
CBOMCTBAMH KOMILIEKCHBIX
coenuHenuii. He ymeer onpenensrs
9HEPreTUYECKHE XAPAKTEPUCTHKH U
TEOMETPHIO MOJICKYJI, COCTaBIISTh
JJIEKTPOHHbIE KOHPUTYpaLIHU
aTOMOB OHOB, JJICKTPOHHO-
rpadudeckre GopMyIIBl aTOMOB H
MOJIEKYIT; ONIPENENATh TUIT
XHUMHYECKOU CBSI3H,
MIPOTHO3UPOBATH PEAKIIHOHHYIO
CITOCOOHOCTh XUMHUYECKHIX
COeIMHEeHUH 1 HU3HYecKue
CBOWCTBa B 3aBUCHMOCTH OT
TIOJIOKEHUSI B IEPHOANIECKON
CHCTEME; TPOBOAUTH
TEPMOJINHAMHYECKUE PACUETHI,
pacyeTsl 1o ONpeeNeHHIO
CKOPOCTH PEaKIiy, PABHOBECHOM
KOHIIEHTpAIINH BEIIECTBa, IepPecyeT
KOHIIEHTpPALH, KOHCTaHTHI
THAPOITH3a, PACTBOPHMOCTH
TPYJHOPACTBOPUMBIX COCTUHEHHIT;
COCTABISITh U yPaBHUBATH
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIE

YacTU4HO BIIa/IeET OCHOBAMU
CTPOEHHUSI ATOMOB M MOJICKYIT;
TeOpuel XMMUYECKOi CBS3U B
COE/IMHEHUSX PA3IUYHBIX THIIOB;
CTPOCHHEM BEIECTBA B
KOHJICHCHPOBAaHHOM COCTOSIHUH;
OCHOBaMH XMMHYECKOH
TEPMOJMHAMUKH; METOJAMU
OINUCAHUSI XUMUYECKHX PABHOBECHH B
pacTBOpax 3JIEKTPOJIIUTOB, TUAPOIIH3A
COJIeii; OCHOBAMH XHUMHYECKOMH
KUHETUKHU; OKUCITUTETBHO-
BOCCTaHOBUTENIBHBIE PEAKIIMAMHU;
CTPOCHHEM U CBOWCTBAMHU
KOMILIEKCHBIX COCAMHECHUIA.
YacTU4HO yMEET ONpPEAEATh
JHEPIreTUYECKHE XapaKTEPUCTHKH U
TeOMETPHIO MOJIEKYJI, COCTaBILSITh
9JIEKTPOHHBIE KOH(PUTYpALIUK ATOMOB
OHOB, dJIEKTPOHHO-TpadIIecKre
(opMyIIBI AaTOMOB M MOJIEKYJT;
OINPEENATh TUIT XUMUYECKOU CBA3H;
IIPOTHO3MPOBATH PEAKIIMOHHYIO
CITOCOOHOCTh XUMHUYECKHIX
coeIMHEeHNH 1 (HU3UYECKUe CBOMCTBA
B 3aBHCHMOCTH OT TIOJIOXKCHHS B
MIEPHOANYIECKON CHCTEME; IPOBOAUTE
TEPMOAMHAMUYECKHUE PaCUEThI,
pacyeTsl 1o OIPEICIICHUI0 CKOPOCTH
peaKIuH, paBHOBECHO
KOHIIEHTPAIMU BEUIECTBA, IepecyeT
KOHIIEHTpPAIMU, KOHCTAHThI
THAPOJIH3a, PACTBOPHMOCTH
TPYIHOPACTBOPHMBIX COSITUHEHHH;
COCTaBIISTh M YpaBHUBATh
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE
peakuuu; NoaoupaTh HEOOXOIMMBIE

Bianeer ocHOBaMM CTPOEHHsI aTOMOB
U MOJIEKYJI; TEOPUEH XUMUYECKOH
CBSI3H B COSMHEHHSX PA3THIHBIX

THUIIOB; CTPOCHHEM BELIECTBA B
KOH/ICHCHPOBAaHHOM COCTOSIHUH;
OCHOBAaMH XHMHYECKOH
TePMOANHAMUKH; METOJAMH

OITHCAHWsI XUMIYECKHX PaBHOBECHH B

PacTBOpax NMEKTPOIUTOB, THIPOIIH3A

coJieii; OCHOBaAMHM XMMHYECKOM
KHHETHKH; OKHCIIUTENIBHO-
BOCCTaHOBHUTEIBHBIE PEAKIHIMUY;
CTPOEHHEM U CBOWCTBAMH
KOMIUIEKCHBIX COSMHEHUH. XO0poIIo
yMeeT OIpeeNsiTh SJHEPTreTHIECKHE
XapaKTEePUCTUKH U T€OMETPUIO
MOJIEKYJI, COCTaBIIATh dJIEKTPOHHbIE
KOH(HT'YpaI[ii aTOMOB OHOB,
3NIEKTPOHHO-Tpaduyueckue GopmyIibl

ATOMOB M MOJICKYJI; OIIPEeeNATh THII

XHMHYECKOH CBSI3H; IPOrHO3UPOBATH

PEeaKIMOHHYIO CIIOCOOHOCTh
XUMHYECKHX COCIUHCHUH 1
(m3nUeckne CBOUCTBA B 3aBUCHMOCTH
OT IOJIOXKEHUsI B IEPHOIUIECKON
cHcTeMe; IPOBOANTE
TEPMOJIMHAMHYECKUE PACUETHI,
pacueTsl 10 ONPEeAeIeHHIO CKOPOCTH
peaxIy, paBHOBECHOM

KOHIICHTPAIINK BEIIeCTBa, epecyeT

KOHIIGHTPAIlUH, KOHCTAHThI
THAPOIIH3a, PACTBOPHMOCTH
TPYAHOPACTBOPUMBIX COCIMHECHUI;
COCTaBILTh U yPaBHUBATH

OKHCIIHTENbHO-BOCCTAHOBUTEIBHBIE

peaKImy; Io0MPaTh HEOOXOIUMbIE

KOMIIOHEHTBI U YCJIOBHS UL

OTJINYHO BJIaJIeeT OCHOBAMHU
CTPOCHHUS ATOMOB M MOJIEKYIT;
TeOpUeH XMMUYECKO CBS3U B

COEIMHEHUSX PA3JIMYHBIX TUIIOB;
CTPOCHUEM BEIIECTBA B
KOHJICHCUPOBAaHHOM COCTOSTHHH;
OCHOBaMH XHMHYECKO#
TEPMOAMHAMUKH, METOJJAMHU
OINUCAHUS XUMAYECKHX PABHOBECHI

B PacTBOpAX AJIEKTPOJIUTOB,

THIPOJIM3a COJICH; OCHOBAMHU
XUMHUYECKON KHHETHKH;
OKHCJIUTENIbHO-BOCCTAHOBHUTEIILHBIC
peaKUusiIMU; CTPOCHUEM U

CBOMCTBAMHU KOMIUIEKCHBIX
coenuHennit. OTIIMYHO yMeeT
OIIPEICIATh SHEPTETHUCCKUE

XapaKTePUCTHKU U TEOMETPHIO
MOJIEKYJI, COCTABIISITH HJIEKTPOHHBIE
KOH(HTYpaIi aTOMOB OHOB,
3NIEKTPOHHO-TpaduIecKie
(hOpMYITBI AaTOMOB M MOJIEKYT;
OIIpeNeNATh THII XUMUUECKOH CBSI3H;
MIPOrHO3UPOBATH PEAKIHOHHYIO
CITOCOOHOCTh XUMHYECKHX
coeTMHEeHNH 1 Qu3HIeckne

CBOMCTBA B 3aBHCUMOCTH OT
MOJIOXKEHHUS B TIEPHOTUUECKOM

CHUCTeME; TPOBOJIUTD
TePMOINHAMHIECKHE PACUETEL,
pacyeTsl 1O ONPEICICHUI0
CKOPOCTH PEaKIM1, PABHOBECHON
KOHIICHTpALlUH BEIeCTBa, IepecyeT
KOHLICHTPAIMHU, KOHCTAHTBI
THIPOJIN3a, PACTBOPUMOCTH
TPYAHOPACTBOPHMBIX COCIIHHEHHH;
COCTaBJISITh U YPAaBHUBATh
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Koa n
HAaUMeHOBaHHeE
KOMIIETEHI[MH

Koax 1 HamMeHOBaHHe
HHIUKATOPA TO0CTHKEHHUSI
KOMIEeTeHIINH

Kputepun onennBaHusi pe3yJbTaToOB 00y4eHUs!

Onenka
«HEYTOBJIETBOPHUTEILHO
»

/ «He 3a4TeHO»
0-59%

OT max peUTUHTOBOMI
OLICHKH KOHTPOJIA

Ouenka
«yIOBJIETBOPUTEIBHOY /
«32YTEHO»
60-74%

OT max peUTUHTOBOM
OIIEHKH KOHTPOJIA

Onenka
«xopomuio» /
«3a4TEHO»
75-89%

OT max peUTHUHTOBOM
OIIEHKH KOHTPOJIA

Ornenka
«OTJIMYHOY /
«3aUTEHO»
90-100%

OT Max peUTUHTOBOU
OIICHKH KOHTPOJIS

peakuuu; noaoupaTh HEOOXOIMMBbIC
KOMITOHEHTBI U YCJIOBUS VIS
MIPOBEICHHS PA3IMYHBIX TUIIOB
XHUMHYECKHUX PEaKInii;
TEPMOAMHAMUYECKHE
XapaKTEPUCTUKH XUMHYECKUX
peaxuwii. He Biajgeer HaBbIKaMu
OCTPOEHHEM JIEKTPOHHBIX (popMyt
METOJIOM MOJIEKYJISIPHBIX
opOuTasei; HaBbIKaMU
HMHTEPIPETALMN PACCUUTAHHBIX
3HaYEeHUH TEPMOANHAMUYECKUX
(YHKIUI M Ha UX OCHOBE
MPOTHO3UPOBATh BO3MOXHOCTh
OCYLIECTBIICHUS U HAIpaBJICHUE
MPOTEKaHUSI XUMUUECKUX
MPOLIECCOB; HABBIKAMH MPUMEHEHHS
MOJIYYCHHBIX 3HAHUI HA NPAKTUKE
MIPY aHAIIN3€ XUMUYECKUX SIBICHUH
U PEILICHUH PACUETHBIX 1
9KCIIEPUMEHTAIBHBIX 3a/a4

KOMIIOHEHTHI U YCIIOBHS JUIS
HPOBE/ICHUS PA3JIMYHBIX THIIOB
XUMHUYECKHX PEeaKLMid;
TepMOJUHAMHIECKHE
XapaKTePUCTUKU XUMHYECKUX
peakuwuii. [1n0x0 BiaseeT HaBBIKAMU
OCTPOEHHEM DJIEKTPOHHBIX (hopMyIT
METOJIOM MOJIEKYJISIPHBIX OpOUTAaJIeH;
HaBBIKAMU HHTEPIIPETALINH
paccUNTaHHBIX 3HAYEHHI
TEPMOAMHAMUYECKUX (DYHKIMHI U Ha
HX OCHOBE IIPOrHO3UPOBATH
BO3MO)KHOCTH OCYIIECTBIICHUS 1
HaIpaBJICHUE IPOTEKAHNUS
XUMHYECKUX MPOLECCOB; HABBIKAMH
MIPUMEHEHUs IIOJIy4eHHBIX 3HAaHUI Ha
HPAKTUKE NPH aHATH3E XUMHYECKUX
SIBJICHUH ¥ PEIICHUH PACUCTHBIX U
9KCIIEPUMEHTAIIBHBIX 3a]1a4.

IIPOBEICHHS Pa3IMYHBIX THIIOB
XMMHYECKUX peaKLuii;
TepMOJMHAMUYECKUE
XapaKTePUCTHKH XUMUIECKHX
peakuuii. Xopolo BiIaaeeT HaBbIKAMU
OCTPOCHHUEM JICKTPOHHBIX (PopMyIT
METO/IOM MOJICKYJLSIPHBIX OpOUTAIeH;
HaBBIKAMU HHTEPIIPETALNH
paccYUTaHHBIX 3HAYEHUN
TEePMOJMHAMHIECKHX (QyHKINI 1 Ha
HX OCHOBE IIPOrHO3UPOBATH
BO3MOXKHOCTb OCYIIECTBICHUS 1
HalpapJIeHHE IPOTEKaHUS
XUMHYECKUX MPOLECCOB; HABBIKAMH
[PUMEHEHHS MOJIyYCHHBIX 3HAHUI Ha
IPaKTHUKE IIPU aHAIN3€ XUMHIECKHUX
SIBJICHUH U PEIICHUHU PACUCTHBIX U
9KCHEPHMEHTAJIBHBIX 3a/1a4.

OKHCJIUTEIBHO-BOCCTAHOBUTEILHBIE
peakuuu; noaAoMpaTh HEOOXOJUMBbIE
KOMIIOHEHTBI U YCIIOBHS IS
TPOBEICHUS PA3IMYHBIX THIIOB
XMMHUYECKHX PEaKIMi;
TEPMOIMHAMHIECKUE
XapaKTEePUCTHKA XUMUYCCKHX
peakuuii. OTIMYHO BiajeeT
HaBBIKAMHU OCTPOCHHEM
JNIEKTPOHHBIX (HOPMYIT METOIOM
MOJIEKYJISIPHBIX OpOuTaei;
HABBIKAMH HHTEPIPETALUH
paccUMTaHHBIX 3HAYCHHUI
TEPMOIMHAMUYECKUX (DYHKIMHI U HA
HX OCHOBE IPOTHO3UPOBATH
BO3MOXKHOCTB OCYILIECTBIICHHS 1
HAIpaBJICHHUE [TPOTEKAHMUS
XAMHYECKUX MPOLECCOB; HABBIKAMU
NIPUMEHEHUSI OIYIeHHbIX 3HaHUI
Ha MPAKTHKE P aHAITH3e
XUMHYECKUX SIBJICHUH H PELICHUH
pacUeTHBIX ¥ SKCIEPUMEHTAIBHBIX
3a1a4.

OIIK-3. Criocoben
MPOBOIUTH
IKCIEPUMEHTAIILHBIC
HCCIIE0BAHUS U
HU3MEpPEHHUs,
o0pabartbIBaTh U
NPEJCTaBIISITh
MOJYYCHHBIC JaHHBIC
C yueToM crernudukn
OHMOTEXHUYECKUX
CHCTEM H
TEXHOJOTUH

HOIIK-3.1. Bvibupaem u
ucnonv3yem
coomeemcmeyroujue pecypcbol,
cospemenHble MemoOUKU u
0bopyoosanue 0is
npoeedeHust
IKCNEPUMEHMATLHBIX
UCCIe008aHUl U USMEPEHUT

He 3naer npaBuia paboTsl B
XHMHYECKOH J1abopaTopHu, ¢
AQHATMTHYECKUM 000pYJOBaHUEM H
11abopaToOpHOH MOCYA0H 1
XUMHYECKHMH peakTuBamu. He
yMeeT MoA0UPATh METOIbI
HCCIIe0BaHMs 00PasIOB U BEIIECTB
B 3aBUCHMOCTH OT KJIACCa, YUCTOTEI,
(ha30BOro COCTOSTHUS MPOOBI U Jp.;
OCYILIECTBIIATH MPOOOIIOATOTOBKY;
BBINIOJIHATD @HAJN3 B COOTBETCTBUU
¢ BBIOpaHHOM METOIMKOM; paboTaTh
C XUMHYECKHMH PEaKTHBAMHY,
TIOCYI0H 1 000pyJOBaHHEM,
HEOOXOAMMBIMHE JUTS BHIMOJHCHUS
XHMHYECKOTO ¥ (DU3HMKO-

TToBepxHOCTHO 3HAET MpaBuIa
pabOTEI B XUMHUECKOM
11a00paTopHu, C AaHATTUTHYECKUM
00opyI0BaHHEM U TabOpaTOPHOI
MOCYJOH M XUMUYECKUMH
peaktuBamu. I1noxo ymeer
MOAOUPATh METOABI HCCIEA0BAHUS
00pas3IoB U BEIIECTB B 3aBHCHMOCTH
OT KJIacca, YUCTOTHI, Ha30BOr0
COCTOSIHUS TIPOOBI | JIp.;
OCYIIECTBIATH IPOOOIOATOTOBKY;
BBIMIOJIHAT aHATH3 B COOTBETCTBUU
¢ BBIOpaHHOM METOIMKOM; paboTaTh
C XUMHYECKUMH PEaKTHBAMHU,
MOCyZI0i 1 000pyIOBaHHEM,
HEOOXOAUMBIMH JUIS BBIIOTHEHUS

Xoporro 3HaeT npaBuiia paboThl B
XUMHYECKOH JIab0paTopuH, ¢
AQHATUTHYECKUM 000pYJOBaHUEM H
11abopaToOpHON MOCYH0H U
XUMHYECKHMH PEaKTUBAMH.
Xopormro ymeeT moaduparh METOABI
HCCIIeI0BaHMs 00Pa3ILOB U BEIIECTB
B 3aBUCHMOCTH OT KJIacCa, YUCTOTEI,
(ha30BOrO COCTOSTHUS TMPOOBI U p.;
OCYILECTBIIATH MPOOOHOATOTOBKY;
BBINIOJIHATH @HAJU3 B COOTBETCTBUH
¢ BBIOpaHHOM METOMKOH; paboTaTh
C XUMHYECKUMH PEaKTHBAMH,
Tocy10i 1 000pyIOBaHHEM,
HEOOXOANMBIMHE JUTS BBITTOTHCHUS
XHUMHYECKOT0 ¥ (hU3HMKO-

OTIMYHO 3HAET MpaBuiia paboThI B
XHMHYECKOH J1abopaTopHH, ¢
AQHAIMTUYECKUM 000pYOBaHHEM H
n1abOpaTOPHOM MOCYAOH 1
XUMHYECKHMH PEaKTHBAMH.
OTIMYHO yMeeT Mo0UpaTh METObI
HCCIIEI0BaHMS 00PasIoB U BEIIECTB
B 3aBUCHMOCTH OT KJIACCA, YUCTOTHI,
(ha30BOro cOCTOSIHUS POOBI 1 JP.;
OCYILECTBIIATH MPOOOIOATOTOBKY;
BBIIIOJIHATH QHAJIM3 B COOTBETCTBUH
¢ BBIOpAaHHOW METOUKOM; paboTaTh
C XUMHYECKHMH PEaKTHBAMH,
TIOCY0# 1 000pYIOBaHHEM,
HEOOXOAUMBIMH JUTS BHIMOIHCHUS
XMMHYECKOTO M (DU3HUKO-
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Koa n
HAaUMeHOBaHHeE
KOMIIETEHI[MH

Koax 1 HamMeHOBaHHe

HHIUKATOPA TO0CTHKEHHUSI

KOMIICTCHIIMH

Kputepun onennBaHusi pe3yJbTaToOB 00y4eHUs!

Orenka
Onenka Onenka Orenka
«HEYT0BJIETBOPUTEIHLHO
N «yIOBJIETBOPUTEIBHOY / «xopomuio» / «OTIMYHO» /
«3a4TEHO» «3a4TECHO» «3a4TEHO»
/ «He 3a4TeHO»

0-59%
OT max peUTUHTOBOMI
OLICHKH KOHTPOJIA

60-74%
OT max peUTUHTOBOM
OIIEHKH KOHTPOJIA

75-89%
OT max peUTHUHTOBOM
OIIEHKH KOHTPOJIA

90-100%
OT Max peUTUHTOBOU
OIIEHKH KOHTPOJIS

XHMHYECKOro uccienoBanus. He
BJIAJICCT TEOPETHYECKHUMH 3HAHUSIMH
B 00JIACTH XMMUYECKOTO aHaJIN3a 1
(H3UKO-XMMHUYECKUX METOIOB
HCCIIeJOBAaHUS U 00paboTKH
pe3yJIbTaToOB
9KCIIEPHMEHTOB/Ia00paTOPHBIX
pabot; HaBbIKaMU paboOTHI €
AQHATMTHYECKUM 000pYJOBaHUEM H
IIpaBHIaMHU PabOTHI ¢ TEXHHIECKOH
JIOKyMEHTAlIUeH.

XUMHYECKOT0 U (QU3HKO-
XUMHYECKOT0 HCCIIe/JOBAHHS.
He B nosnHoM o0beMe Biazeer
TEOPETHYECKIMH 3HAHUSIMU B

006J1acTH XMMUYECKOT0 aHajIn3a U
(U3UKO-XUMHUYECKHUX METO/IOB
HCCIIeIOBaHNS U 00pabOTKH
pe3ysbTaToB
9KCIEPHMEHTOB/1a00paTOPHBIX
paboT; HaBEIKaMHU PabOTHI ¢
AQHATMTHYECKUM 000pYJOBaHUEM H
npaBuiIaMy paboThI ¢ TEXHUYECKOM
JIOKYMEHTaINen.

XHMHUYECKOTO UCCIICIOBAHHUS.
Xopo1o BiiazieeT TeOPETUUECKUMU
3HAHUSAMH B 00JIACTH XUMHYECKOTO
aHanmM3a ¥ GU3NKO-XUMUUECKHX
METO/IOB HCCJIC/IOBAHUS 1
00paboTKU pe3ysIbTaTOB
9KCIIEPHMEHTOB/Ta00PaTOPHBIX
pabot; HaBbIKaMU paboOTHI ¢
AQHATUTHYECKUM 000pYJOBaHUEM H
IIpaBHIAMHU PabOTHI ¢ TEXHHYECKOH
JIOKyMEHTAIIUEH.

XHMHYECKOTO UCCIIEOBAHHUS.
OTJIMYHO BIIaJIEET TEOPETUUECKHUMU
3HAHUSIMH B 00JIACTH XHMHUYECKOTO
aHanu3a u PU3NKO-XUMUIECKHX
METO/IOB HCCIICJOBAHUS U
00paboTKU pe3yabTaToOB
9KCIIEPUMEHTOB/1a00paTOPHBIX
padort; HaBbIKAaMU pabOTHI ¢
AQHAIMTUYECKUM 000pYOBAaHUEM H
IpaBHIaMH PabOTHI C TEXHHIECKOH
JIOKyMEHTaLHEH.

HOIIK-3.2. Obpabamvieaem u
npedcmagisient  NOJYYeHHble
IKCHEPUMEHMANbHbIE OAHHbLE
01 nonyuenus 000CHOBAHHBIX
66160006

He 3naer meTozapl 00paboTku 1
HPeICTaBICHUS
9KCIIEPUMEHTAIIBHBIX PE3YJIbTaTOB
9KCIEPHMEHTOB/1a00paTOPHBIX
pabot. He ymeeT mosip30Bathest
CIIPAaBOYHBIMH JJAHHBIMH;
00pabaThIBaTh Pe3yNIbTATHI
HCCIIeZIOBAHNSI, B TOM YHCIIE C
HOMOIIBIO CIIEHUATH3HPOBAHHOTO
KOMITBIOTEPHOT'O IPOrPaMMHOTO
obecrieueHus, 0pOpPMIIATH
pe3yIBTATHI
9KCIEPHMEHTOB/Tab0paTOPHBIX
paboT B COOTBETCTBHH C
YCTaHOBJICHHBIMH TIPaBHIIAMH;
HHTEPIPETHPOBATH ITOTy4YCHHbIC
9KCIIEPUMEHTAIIbHBIC PE3YJIbTATL.
He Bnaneer HaBbIKaMu oOpMITCHHS
pe3yJIbTaTOB SKCIIEPUMCHTOB B
COOTBETCTBHH C YCTAHOBJICHHBIMH
HpaBUIIAMHL.

TToBEpXHOCTHO 3HAET METO/bI
00paboTKU U MpeCTaBICHUS
9KCIIEPHMEHTAIIBHBIX PE3yIbTaTOB
9KCIEPHMEHTOB/1a00paTOPHBIX
pa6or. [Toxo ymeer noyip30BaThCs
CIPaBOYHBIMU JaHHBIMH;
00pabaThIBaTh Pe3yNbTATHI
HCCIICZIOBAHMS, B TOM YHCIIE C
MIOMOIIBIO CIEHATH3UPOBAHHOIO
KOMITbIOTEPHOTO MPOrPaMMHOTO
obecredeHus, 0popMISITh
pe3yabTaThl
9KCIEPHMEHTOB/Ta00PaTOPHBIX
padoT B COOTBETCTBHH C
YCTaHOBJICHHBIMH TIPABHIIAMH;
HHTEPIPETHPOBATH MOTyICHHbIC
9KCIIEPHMEHTANIBHBIC PE3YIIbTATHL.
He B monHOM 00BEMeE BiIageeT
HaBBbIKaMU O0(OPMIICHUS
Pe3y/bTaToOB IKCIICPUMEHTOB B
COOTBETCTBHY C YCTAaHOBJICHHBIMU
[paBHJIAMH.

XopoI111o 3HaeT METo/ bl 00padOTKH
U HPE/ICTaBIICHUS
9KCIIEPHMEHTAIIBHBIX PE3yIbTaTOB
9KCIEPHMEHTOB/1a00PaTOPHBIX
pador. Xopoiio ymeer
I0JTB30BAThCSI CPABOYHBIMU
JTaHHBIMH; 00pabaThIBaTh
pe3yJIbTaThl HCCIIC0BAHNUS, B TOM
9HCIIe C HOMOIIBI0
CIeIHATH3HPOBAHHOTO
KOMITBIOTEPHOTO IPOrPaMMHOTO
obecriedeHns, 0pOpMIIATH
pe3ynbTaThl
9KCHEPHMEHTOB/Ta00PaTOPHBIX
paboT B COOTBETCTBHUH C
YCTAQHOBJICHHBIMH TIPAaBUJIAMHY;
HHTEPIPETHPOBATH MOTy4CHHbIE
JKCIIePHMEHTAIIHBIE PE3YIbTaTHI.
Xopo1io BiaieeT HaBbIKAMH
odopmeHUs pe3yabTaTOB
9KCIIEPHIMEHTOB B COOTBETCTBHH C
YCTaHOBJICHHBIMH TIPABUJIAMH.

OTIMYHO 3HAET METObl 00PabOTKH
1 NIPEACTaBICHUS
9KCIEPUMEHTAIBHBIX Pe3y/IbTaTOB
9KCIIEPUMEHTOB/1a00PATOPHBIX
pabot. OTiau4HO ymeeT
TI0JIB30BAThCS CIIPABOYHBIMU
JTaHHBIMH; 00pabaThIBaTh
PpE3yJIbTAThl HCCIICOBAHUS, B TOM
YHCIIE C TOMOIIBIO
CIIeHATM3HPOBAHHOTO
KOMITBIOTEPHOT'O IIPOrPaMMHOTO
obecnieueHus, 0popMIIATH
pe3yJIbTaThl
JKCIIEPUMEHTOB/1a00PATOPHBIX
paboT B COOTBETCTBHH C
YCTaHOBJICHHBIMH TIPaBUJIAMU;
MHTEPIPETHPOBATH MTOTyYCHHbIC
9KCIIEPHMEHTAIIBHBIE PE3YIbTaTHI.
OTIMYHO BlIafieeT HaBbIKaMH
odopmIeHHs pe3yabTaToOB
9KCIIEPUMEHTOB B COOTBETCTBHH C
YCTAQHOBJICHHBIMH [PABHIIAMH.
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6. YYHEBHO-METOAUYECKOE OBECIIHEYEHUE JUCHUIIJINHBI
6.1. YueOHasi iuTepaTypa, neyaTHble U3AaHUsA OUOJIMOTEYHOro (hoHIA

bubnuoTteunplii (OH YKOMIUIEKTOBAH IMEYAaTHBIMHU H3JaHUSMU U3 pacuera He MeHee (0,25
9K3EMILIApA KaXJI0r0 U3 M3/IaHUM, YKa3aHHBIX HIDKE Ha Ka)XJI0ro oOydarollerocs M3 4Yuciia JIHIl,
OJIHOBPEMEHHO OCBAaMBAIOIINX COOTBETCTBYIOLIYIO TUCUUIUIUHY (MOAYIb).

1.1 AxmeroB H.C. O6miast u Heopranudeckas Xumus: Y4ueOonuk st By30B / H.C. Axmertos.
— 13 u3g., M.: u3n. Jlans, 2023. - 744 c.

1.2 I'muaka H.JI. O6mas xumust: YueOnuk g 6akanaspos / H.JI. I'munka; [lox pen. B.A.
ITonkoBa, A.B. babkoga. - 19-¢ u3a., mepepad. u pom. - M.: FOpaiit, 2013. - 901 c.; - 18-¢ u3n.,
nepepad. u gon. - M.: FOpaiir, 2012. - 898 c.; - M.: Knaopyc, 2011. - 752 c.; - 18-¢ u3n., mepepad.
u pom. - M.: FOpaiir, 2011. - 898 c.

1.3 Vraii S.A. O6mas u Heopranuveckas xumus: YueOnuk / S.A. Yraii. - 4-e uzn.,crep. -
M: Brici.mk., 2004. - 527 c.

1.4. YepuukoBa H. 0., MemepskoBa E. B. 3agaun mo ocHoBaM oOmield XWMHUU UIS
CaMOCTOSITEIIbHOW paboThI ¢ OTBeTaMHu U perieHusMu, M3a. "Jlanp", 2022.-304.

6.2. CnpaBouHo-0nbanorpadguyeckas Jureparypa

2.1 KoBaneBa O.H. CnpaBouHbie MaTepuabl 0 Kypcy 00IIel XUuMUM AJis CTYJIEHTOB BCEX
CHelnualbHOCTe JHeBHOM u BeuepHeidl ¢dopm oO0yuenus/ H. Hosropox, HI'TY um. P.E.
Anekceea. 2017. 41 c.

2.2. HaymoB B.U. KowmrmnekcHbie coemaunenusi: yueb. mocooue / B.M. Haymom, X.B.
Manynesuy, O.H. Koanesa; HI'TY um. P.E. AnekceeBa. — Huwxuuit Hosropon, 2019. — 173 c.

2.3 Tankuu A.Jl. Xumusa / AJL. Tankug, B.K Ocmanos. HI'TY um. P.E. AnekceeBa. —
Hwxauit Hosropon, 2013. — 178 c.

2.4. CrpaBOYHUK XMMHKA. XHUMHUYECKOE PAaBHOBECHE M KWHETHKA; CBOMCTBA PacTBOPOB;
ANIEKTPOHbIE mporecchl., M.: M3a. Xumus, M-J1, 1.3, 1964. -1005 c.

6.3. MeToauuecKkue YKazanusi, pEKOMCHAALUMUA U IPYIrue MmaTepuaJibl K 3aHATUAM

B cnmcok «Meronuueckue ykazaHHs, PEKOMEHIALMN U JPYTrUe MaTepHalbl K 3aHITHIM
BKJIIOYAIOTCS METOAMYECKHE YKa3aHUs M PEKOMEHJAIMM 10 MPOBEIEHHUIO J1a0OpaTOpHBIX M
NPAaKTUYECKUX YICOHBIX 3aHATHUI 110 TAaHHOHN TUCIHUILIHHE:

6.3.1 Memoouueckue ykazanus, pa3padomannsle NPenooasamenimu:

3.1 Manynesuu JK.B. Benenne B xypc oOmieit xumuu. OCHOBHBIC TTOHSTHS M 3aKOHBI:
yueOHO-MeTO/I. Tocobue K J1abopaTopHbIM padoTam 1o Kypey «O01iast 1 HeopraHu4ecKast XUMUsD»
st ctyaeHToB HanpasieHud 18.03.01 «Xumunueckast texnonorus», 19.03.01 «buorexnonorusy,
11.03.04 «OnexkTpoHuKa W HaHOZJEKTpoHHKa», 22.03.01 «MarepuanoBeeHMe U TEXHOJIOTMH
matepuaiioB» Bcex ¢opm oOyuenus / XK.B. Manynesuu, O.H. KoBanesa, T.B. Ca3zonrbeBa //
Hwuxnauit Hosropox, HI'TY um. P.E. Anekceesa. 2020. — 54 c.

3.2. Manynesuu K.B. DrneMeHThl XUMHUECKOW TEPMOJAMHAMUKU B Kypce OOIIeld XUMMU:
YueOHO-MeToIuYeCKOe MocoOre K JTabopaTOPHBIM M MPAKTHYECKUM 3aHSATHSAM IO Kypcy oOmei
XMMHUH JJISl CTYJICHTOB XUMUYECKUX M HEXMMHYECKHX CIelualbHOCTell Bcex (opm oOydeHus /
XK.B. Manynesuu, O.H. KoBasnesa, T.B. Cazontsea, FO.M. JlykbsinoBa / H. Hosropon, HI'TY um.
P.E. AnekceeBa. 2021. — 58 c.
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3.3. bopucoa I''H. OcHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHMUSI XMUMHYECKHX PEaKIUH:
METOAMYECKHE YKa3aHHs ISl IPOBEJCHUS KOHTPOJIBHBIX PadOT M KOJUIOKBUYMOB 110 KypCy oO1iei
XUMHUM JJI CTYJ€HTOB XMMHUYECKUX M HEXMMUYECKUX CIIELUAJIbHOCTEH IHEBHBIX, BEUEPHUX U
3a0unbIX (Gopm obyuenus / I.H.bopucosa, A.B. bopucos, }0.B. barramosa, B.K. Ocmanos //
H.Hosropog, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

3.4. bopucosa I'.H. CkopocTh XUMHUYECKHUX PEaKIuii. XUMHUYECKOE paBHOBECHE: y4eOHO.-
METO/. ocoOue K 1a00paTopHbIM paboTaM M MPAKTHUECKUM 3aHATUAM yKa3aHUs Ul IPOBEACHUS
JUI CTyJEHTOB XMMHUYECKUX U HEXUMHUYECKHX CIIELHAJbHOCTEH THEBHBIX, BEUEPHUX U 3a0YHBIX
dopm obyuenus / I'.H. Bopucoa, A.B. Bopucos, A.JI. CamconoBa, B.M. Cmupuosa, B.K.
Ocwmanos / H. Hosropoa, HI'TY um. P.E. AnekceeBa. 2022. — 33 c.

3.5. CamconoBa A.Jl. PacTBOpHI AJIEKTPOIUTOB: Y4€OHO-METOI. TOCOOUE K MPAKTUYECKIM
U JabopatopHeiM pabotaM. MHIuBUAYyallbHBIE 3aJaHHs 110 KypCy OOILIeH XUMHUH JUIsl CTYIEHTOB
HEXMMUYECKUX CIICIHAJIbHOCTEH JHEBHBIX, BEYCPHHUX U 3a0uHbIX (opm oOyuenus [ A/l
CamconoBa, I'.H. bopucora, A.JI. I'ankun, A.B. bopucos // Hwxuauit HoBropoa, HI'TY um. P.E.
AnexceeBa. 2020. - 33 c.

3.6. CamconoBa A./l. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE IPOLIECCHI: y4EOHO-METON.
nocoOue K BBIIOJHEHHUIO KOHTPOJBHBIX 33JaHUH IO JUCLUIUIMHE «XUMHs» s MOATOTOBKH
CTYZICHTOB HEXMMHUYECKUX CIenuanbHOCTel ouHoi dopmbl oOydenus/ / A.Jl. CamconoBa, A.B.
Bbopucos, I'.H. Bopucosa // H. Hosropox, HI'TY um. P.E. Anekceesa. 2024. - 28 c.

3.7. bopucos A.B. KoHTponpHble 3a1aHusi 0 TEME PAcTBOPbI: METOJ. yKa3zaHUs JUis
IIPOBEJCHUS TEKYLIEro KOHTPOJSl MO Kypcy OOIIed XUMHM U HEOPraHM4eCKOM XMMHHU JUIs
CTYZCHTOB XUMHYECKUX U HEXMMUYECKHUX CHELUAIbHOCTEN JHEBHBIX, BEUEPHUX U 3a0YHBIX (popMm
oOyuenus / A.B. bopucos, A./l. CamconoBa, I'.H. bopucosa / H.Hosropox, HI'TY um. P.E.
AnexceeBa. 2017. 14 c.

3.8. KoBanera O.H. Dnektpoxumusi: METOAWYECKHE YyKa3aHUs K JIaOOpaTOPHBIM H
HPAaKTUYECKUM 3aHATHUSM 10 Kypcy OOLIeH XMMUU JUIsl CTYACHTOB XMMUYECKMX U HEXMMUYECKHUX
CHEIMaJIbHOCTEH JTHEBHBIX, BEUEpHUX M 3a04HbIX (opm oOyuenus / O.H. Kosanesa, 10.B.
barranosa, B.K. Ocmanos, A.Jl. CamconoBa // H. Hosropoa. HI'TY um. P.E. Anekceesa. 2012.
52 c.

3.9. KoBanera O.H. CnpaBounbie MaTepHaibl IO Kypcy OOIIel XUMUH ISl CTYJICHTOB BCEX
crenuanbHOCTe JHEeBHOM M BeuepHei ¢opm oOyuenus/ H. Hosropon, HI'TY wum. P.E.
AnekceeBa. 2017. 41 c.

6.3.2 Memoouueckue ykasanus, paspaoomannvie HI'TY

3.1. Meronnyeckue peKOMEHJAIMM IO OpTaHU3alMM ayAUTOPHOM paboThl. [IpUHATHI
YyeOHo-meroanueckuM coetoM HI'TY um. P.E. AnekceeBa, npotokon Ne 2 ot 22 anpens 2013 r.
DIIeKTPOHHBIN azipec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Hata obpamenns 23.09.2015.

3.2 Meroauueckrue peKOMEHJIAIMK 110 OpraHU3allMy U TUIAHUPOBAHUIO CaMOCTOSATENIbHOM
paboThl cTyneHTOB No aucuuruinHe. [IpuHaTel YueOHo-MeToanueckum coBetomM HI'TY um. P.E.
Anexkceesa, IIPOTOKOII Ne 2 oT 22 amnpes 2013 T. ONEeKTPOHHBIN
aapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 Yuebnoe mocobue «IIpoBeneHue 3aHATHI ¢ MPUMEHEHHEM HHTEPAKTUBHBIX (GopM H
MeTonoB  oOyuenusi», Epmakoa T.M., MHWeamkwn E.I'., 2013 r. DiuekTpoHHBIH
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aapec:http://www.nntu.ruw/RUS/otd_sl/ymy/metod dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHO®POPMAIMOHHOE OBECIIEYEHUE JUCHUIIJINHbBI

Y4eOHBI TpolecC MO JUCHMIUIMHE OOeCredeH HEOOXOIUMBIM  KOMIUIEKTOM
JUICH3UOHHOTO M CBOOOJTHO PacIpOCTPAHSIEMOr0 MPOTPAMMHOIO OOECNEYeHUs, B TOM YHCIIE
OTEYECTBEHHOTO IPOM3BOJICTBA (COCTAaB IO JUCHUILIMHE ompezaeneH B Hactosmend PIT u
MOJITIC)KUT OOHOBJICHUIO ITPU HEOOXOJUMOCTH).

7.1. Tlepeyenr pecypcoB HMH(OPMAIMOHHO-TEJIEKOMMYHHUKAIIMOHHONH  CeTH
«/HTepHeT», HEOOXOAMMBIX IJIS OCBOEHM S TUCHUILJIMHBI (MOIYJIs1)

IlepeyeHb nporpaMMHBIX MPOYKTOB, UCIOIb3YEMbIX IIPU MPOBEIECHUH PA3INYHbBIX BUI0B
3aHSTUNA 110 TUCUUIUIMHE (OTKPBITHIM JOCTYI):

1.  Koncynsrantllntoc [Dnexkrponnsiiit pecypc]|: CnpaBouHas mpaBoBasi cucTema. - Pexxum
nocryma: http://www.consultant.ru/.

2. Hayynas  onektponnas  OubOmuoreka  E-LIBRARY.ru. -  Pexum  mocryna:
http://elibrary.ru/defaultx.asp

3.  DuekrpoHHas OubanoTeyHas cucreMa [10BOHKCKOTO rocy/IapcTBEHHOTO YHHUBEPCUTETA
cepBuca [ DneKTpoHHbIH pecypc]. — Pexxum pocrtyma:http://elib.tolgas.ru./ - 3ari. ¢ sxpana.

4.  DnekTpoHHO-OMONMMOTEeYHas cucreMa Znanium.com [DIEKTpOHHBINA pecypc]. - Pexxum
nocryma:http://znanium.com/. — 3ar. ¢ 3kpana.

5. OtkpeiToe oOpa3zoBanue [IneKTpoHHBIN pecypc]. - Pexxum mocrtyma: https://openedu.ru/.
- 3arJ1 ¢ sKpaHa.

6.  Polpred.com. O630p CMHU. Ilonnomexcmogas, mHozoompaciesas 6asa oauHuvix (B/])
[Dnexmponnwiii pecypc]. - Pearcum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. basvl oannvix Bcepoccuiickoeo umcmumyma HAy4HOU U MeXHU4ecKkou uHgpopmayuu
(BUHUTU PAH) no ecmecmeenHbiM, MOYHLIM U MEXHUYECKUM HAYKAM ONeKmMpOHHbIU
pecypc]. - Pexcum oocmyna: http:/lwww.viniti.ru. — 3aen. ¢ sxkpana.

8.  Vwusepcumemcras ungopmayuonnas cucmema Poccus [Dnexmpounnviii pecypcy. -
Peostcum docmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxpana.

7.2. IlepeyeHb MPOrpaMMHOr0 odecnmeyeHHUs] U MH(POPMALUHOHHBIX CIHPABOYHBIX
CHCTEM

Tabauya 7 - Ilepeuens 31eKmpoHHbIX OUOIUOMEUHBIX CUCHEM

Ne HaumenoBanue 3bC Ccblika, 10 KOTOpPOH
ocymectniasercs aocryn Kk IbC
1 KoHCynbTaHT cTyJeHTa http://www.studentlibrary.ru/
2 Jlanp https://e.lanbook.com/
3 IOpaiit https://biblio-online.ru/
Taonuuya 8 - Ilepeuenv npocpammnozo odecneuenus
IIporpammHoe obecnieueHue, HCNMOJIb3yeMoe B IIporpamMmmHoe o0ecnieueHue
YHHBEpPCHTETe HA JOTOBOPHOIi OCHOBE cBO0OJHOI0 pacpoOCTPAHEHHUsI
Microsoft Windows XP, Prof, S/P3 (nmoanucka DreamSpark | Open Office 4.1.1 (nmuuen3us
Premium, morosop NeTr113003 ot 25.09.14) Apache License 2.0)
Microsoft Windows 7 (moanucka MSDN 4689, noanucka Adobe Acrobat Reader
DreamSparkPremium, morosop Ne Tr113003 ot 25.09.14) (FreeWare)
Visual Studio 2008 (moamucka DreamSpark
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IIporpammHoe oGecnieyeHue, UCMOJIb3yeMoe B
YHHBEPCHTETE HA I0OTOBOPHOI OCHOBE

IIporpammHoe obecnevyenue
cBO0OOJHOTO0 pacpoCTPaHEHHUsI

Premium, norosop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007 (yiumen3us Ne
42470655)

Microsoft Office (munien3ust Ne 43178972)

Windows XP smi. Ne 65609340

Office 2007 ymum. Ne 43178971

Microsoft Windows XP Professional (siumiensus Ne 43178980)

MicrosoftOffice 2007 (mumensust Ne 44804588)

1C mpeanpusitre 8.1 (TUIEH3MOHHOE COTJIAIICHHE
No800908353 ¢ 3A0 «1C»)

Adobe Design Premium CS 5.5.5 (nmuniensust Ne 65112135)

Dr.Web (c/u 758S-TDJP-N7HB-ZH2F ot 26.05.2025)

Koncynprantllnroc (Jorosop Ne 28-13/16-313 ot 27.12.16)

Texakcnept ([loroBop Ne100/860 ot 22.12.2016)

B Tabn. 9 ykazaH mepeueHb NPOQPECCHOHATBHBIX 0a3 MAaHHBIX W HH(OPMAIIMOHHBIX
CIIPaBOYHBIX CHUCTEM, K KOTOPBIM oOecrieueH NOCTyn (yOajJeHHBIH aocTym). JlaHHBIH mepedeHb
MOJUIEKHUT OOHOBIICHHIO B cOOTBETCTBUU ¢ TpeboBanusimMu OI'OC BO.

B nanHOM pasnene MOryT OBITh NMPHBEICHBI PECYPCHI (CCBUIKM HAa CAiThI), HA KOTOPBIX

MOKHO HAWTH TOJIE3HYIO IS Kypca HWH(OpMamnuio, B T.d.
JaHHbIe, ydeOHbIe MaTepHallbl, OHJIAWH KYpPCHI U T.JI.

CTaTUCTUYCCKUC WJIM CIIPABOYHBIC

Tabnuua 9 - Ilepeuenv cospemeHHbIX NPOPECCUOHATLHBIX 0a3 OAHHBIX U
UHPOPMAYUOHHBIX CRPABOYHBIX CUCEM
HocTtyn k pecypcey (yaajaeHHbIH
e HanmenoBanue npogeccuoHaJIbHON 0a3bl AOCTYI ¢ YKa3aHUEeM
" | maHHBIX, TH(POPMALMOHHO-CIIPABOYHON CHCTEMbI CCBIIKM/AOCTYI U3 JIOKAJIbHOM
CeTH YHHUBEPCHUTETA)

1 basa  mgaHHBIX  CTaHZApTOB W PEIJIaMEHTOB https://www.gost.ru/portal/gost
POCCTAHJIAPT /[home/standarts
OnekTpoHHass  0a3a  W30paHHBIX  CcTaTel Mo i

2 P P http://www.philosophy.ru/
dumnocopun

3 Enuublii apXxuB SKOHOMUUYECKHUX U couuonornueckux | http://sophist.hse.ru/data access.sht
JTAHHBIX ml
bazpr  manneix = HammonansHOro  coBera 1o

4 . . http://www.ncva.ru
OIICHOYHOU JESITEIIbHOCTH
CnpaBouHas IIpaBoOBas cucreMa .

5 JIOCTYI U3 JIOKaJIbHOU CETH
«Koncynprantllirocy
NudopmanmonHo-cripaBoyHas cucTeMa .

6 JIOCTYT U3 JIOKAJTLHOU CETH
«TexkcnepT»

8. OBPA3OBATEJIBHBIE PECYPCBHI J1JIs1 UTHBAJINJ1OB U JIUIL C OB3

B T1a6m.10 yka3zaH miepedeHb 00pa30BaTEIBHBIX

pecypcoB, uMeERIMHX (HOpMBI,

aJalTUPOBAHHBIE K OTPAaHMYEHUSIM HX 370POBbs, a TAK)KE CBEIACHHMS O HAJIMYUU CHEIHAJIbHBIX
TEXHUYECKHUX CpEICTB OOy4YeHHUS KOJUIEKTMBHOIO W WHIUBUIYalbHOrO THoOJb30BaHusA. [Ipu
3aMoJIHEHUH TaONUIBI MOXET OBITh HCIIOJIb30BaHAa WMH(OpMalUs, pa3MelleHHas B IOjpasjese
«loctymHass cpema» crnenmamu3upoBaHHOro pasmena caWta HI'TY  «Csenmenus 00
oOpazoBarenpHOM opranu3amm» https://www.nntu.ru/sveden/accenv/
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Taonuya 10 - Obpazosamenvusvle pecypcol 014 uneaiuoos u auy ¢ OB3

CaeleHusl 0 HAJIMYUH CHENHATBHBIX
TeXHHYECKHUX CPeJACTB 00ydeHHs
KOJUIEKTHUBHOT0 M HHIMBH/YaJIbHOI0
M0J1b30BaHUS

Ilepeuens 00pa3oBaTe/bHBIX PECYPCOB,
Ne NMPUCTOCO0JIEHHBIX VIS MCIOJIb30BAHUS
uaBajaugamMu u gunamu ¢ OB3

1 OBbC «KOoHCYJIBTaHT CTYJEHTa» 03BYYKa KHHT M yBeJIM4eHue mpudra

ClienuaJIbHOC MOOMIIBLHOE IIPUITOKECHUC -

OBbC «Jlanb» CHUHTE3aTOp peuH, KOTOPBII

2
BOCITPOM3BOJIUT TEKCThI KHUT i MCHIO
HaBUTAILIUHA
3 ObC «tOpaiit» BEPCUS TSI CIIA00BUIATITUX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXO/JNUMOE U1
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA 11O JUCHUIIJIMHE

Y4eOHble ayAUTOPUU IS

IIPpOBCACHUA 3aHATHH

0  JHUCLUILUIMHE,

060py,IlOBaHI/I€M U TCXHUYCCKHMU CPCACTBAMHU O6y‘~IeHI/I$I, COCTaB KOTOPLBIX OIPCACIICH B JAHHOM
pasaciic.

Tabnuya 11 - OcnaweHHOCMb AyOUMOpUIl U NOMEWEHUN 01 CAMOCHOAMEIbHOU
padomul cmyoeHmoe no OucyuniIuHne

HaumeHoBaHue o Hepeqeﬂb JIMIICH3UOHHOI'0
. OcHaneHHOCTh ayAuTOpHUi
ayIuTOpUii U . . | MPOrpamMMHOro oéecrnevyeHmsl.
. IIOMCIICHUH U ITOMECIICHUH
Ne MoOMeIeHUu M 115 N PexBuU3UTHI
. JI CAMOCTOATC/IBHOHU
CAMOCTOATEIbHOM A6OTLI MOATBEPKAAIOIIEro
padoThI P JOKYMEHTAa
1. JTocka menoBas - 3 IT.
2. Cronbl TabopaTopHbIC
(pabouee mecTo cTynenTta) Ha 20
Yell.;
3. Pabouee mecTo
1224a .
mperoAaBaress — 2 IiT.;
yaeOHast ayJUTOPHS IS
4. Bertsoxable mkadbl - 2 T,
TIPOBEICHUS TMPAKTHYCCKIX 06
1 1a0OPaTOPHBIX 3aHATHH, 5. Obopynosanue s
IPYIIIOBBIX U MIPOBEACHUS Ta00PaTOPHBIX
UHAUBUIYaIIbHBIX 3aHATUM 1O JUCHUIUIMHE XUMHUS:
KOHCYJILTAIMH, mKkad CynIMIbHBIN - 2 IIT.,
TeKyHIeFO KOHTpOHH " OJICKTPOXUMUYECKUE STYCHKH JUIsA
1 NPOMEKYTOHOI n3Mepenus 3J1C XUMUUECKOro
3JIEMEHTa - 3 IIT.,
arrectanuu (kadeapa
I 3JIEKTPOJIU3EPHI - 4 1IT.,
«lIpOH3BOJICTBEHHAM Beimpsimutenu b5-47 — 6 mir.,
0e30MacCHOCTb, IKOJIOTHS U pH-Metper «MATII-301» - 4 .,
xumusi» T. HuoxHMi KaTOpHMeTphl — 4 1IT.,
Hosropox, yn. MunuHa, BECHI aHATUTHIECKHE 4 TIIT.,
24) muctuistop J19-10 - 1 .,
KoJIOOHarpeBaTesv — 3 IIT.;
BOJIBTMETPHI 1dpoBsie B7-38 — 3 mit.,
BEChI TEXHUYECKUE — 2 IIT.,
Tabnunel Menzeneesa- 4 mir.,
J1a60paT0pHa;{ XUMHUYECKad mocyza u
PCAKTHUBLI
Ha00p Yy4eOHO-HATIISTHBIX TTOCOOHH
1247 1.Jocka menoBas
yeOHas ayAUTOPHS IS 2. Pabouee MecTo mpermoaBaTens
2 y Yy P p
MPOBEICHUS 3aHATHI 3. Pabouee mecTo cryaeHTa - 120
JIEKIIMOHHOTO U Yell.
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HaumenoBanue
ayAUTOPUI U
NoMeleHn | s
CaMOCTOSITEJILHOM
padoThI

OcHaleHHOCTh ayAuTOpHii

NOMelleHui ¥ MOMeIleH i
JIJISI CAMOCTOATEILHOM
padoThI

IlepeyeHb JMIIEH3MOHHOTO

NMPOrpaMMHOro od0ecrnevyeHus.
PexBu3nThI

NMOATBEPKAAIOIIET0
AOKYMEHTa

CEMHHAPCKOro THIIA,
TPYNIOBBIX U
UHIUBUAYAIBHBIX
KOHCYJIbTallUH,
TEKYLIET0 KOHTPOJISL U
IIPOMEXYTOUHOMI
atrectanuu (r. HuxHuit
Hosropog, yn. MunuHa,
24)

6147
yaeOHast ayqUTOPHS IS
MIPOBECHUS 3aHATUI
JIEKIIMOHHOTO U
CEMUHApPCKOTO THUTIA,
IPYIIOBBIX U
WHIUBUAYATBHBIX
KOHCYJIbTallUH,
3 TEKYILero KOHTPOJIA 1
MIPOMEXYTOUHOM
arrectanuu (kadenpa
«[IponsBoacTBEeHHAS
0€301IaCHOCTD, DKOJIOTHS U
XUMHS» T. HrokHmi
Hogsropon, Kazanckoe 1.,
12)

1.Jlocka menoBast

2. Pabodee mecTo mpermomaBaTens
3. Pabouee mecTo cTyneHTa - 64
Yell.

4. IlepcoHaIBbHBIN KOMIBIOTEP

1. Windows XP, Prof, S/P3 (moamucka
Dream Spark Premium, morosop
NeTr113003 ot 25.09.14);

2. Dr.Web (c/u 758S-TDJP-N7HB-
ZH2F ot 26.05.2025)

6265
yaeOHast ayqUTOPHS IS
TIPOBEICHUS 3aHATUH
JIEKIIMOHHOTO U
CEMHHAPCKOTO THTIA,
IPYIIOBBIX U
WHIUBUAYATBHBIX
KOHCYJIbTallUi,
TEKYIIET0 KOHTPOJIS 1
MIPOMEXYTOUHOM
arrectanuu (kadenpa
«[IponsBoacTBEeHHAS
0€e301IaCHOCTb, DKOJIOTHS U
XUMHS» T. HrokH#i
Hogropon, Kazauckoe 1.,

1. Jlocka menoBas - 1 mrT;

2. Tabmuma /.M. Menneneena - 1
IIT.

3. Pabouee mMecTo mpenoaBaTens
4. Pabouee MecTo cTyneHTa - 42
yel.

12)

10. METOAUMYECKHUE PEKOMEHJIAIIUU OB YYAIKOIIIUMCHA
IO OCBOEHUMIO N CHUITJIMHBI

10.1. OOmme MeTOAMYECKHE PEKOMEHIAUUH /UIA O00y4allMXcs 10 OCBOECHHIO
AUCIUIIJIMHBI, 06pa3OBaTeﬂbe1e TEXHOJO0TUH

I[I/ICL[I/IHJII/IHa ((OGIJ_IaH U HCOPraHUYCCKass XUMUA» COCTOUT U3 IIATH CBA3AHHBIX MCKIY

co00ii pa3esioB, 00eCcIeYnBAONINX TOCIEJOBATEIFHOE U3yIeHHE MaTepraa.
OOyyenne mo aucimmuinHe «OOIIass W HEOpraHWYecKas XUMHs» OCYIISCTBISETCS B

cienyromux hopmax:

1. AynutopHble 3aHTH (JIEKIIUHU, Ta00PATOPHBIE 3aHATHS).
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2. CamocrosiTenbHas paboTa CTyZeHTa (MIOATOTOBKA K JIEKIUSM, JJAOOPATOPHBIM 3aHSATHSIM,
pelIeHUEe JOMAITHUX KOHTPOJBHBIX padoT, MOATOTOBKA OTYETa MO JaOOpaTopHOU padore,
VHAMBUyalIbHasl KOHCYJIBTAIMS C IPENOJaBaTeNIeM).

VYueOHbll MaTepuan CTPYKTYPUpPOBaH M H3Y4YE€HHE JUCLUIUIMHBI IPOU3BOAMUTCS B
TEMAaTUYECKON IMocienoBaTeabHOCTH. KakqoMy 1abopaTopHOMY 3aHATHIO U CAMOCTOSITEILHOMY
U3y4EHHMIO MaTepuaia MpeaulecTByeT JeKIus no JaHHOH Teme. OOyuaronmyecs caMOCTOSATENIBHO
IPOBOAST IpPEABAPUTENbHYI0 NOJAIOTOBKY K 3aHATHIO, NPUHMMAIOT AaKTMBHOE U TBOPYECKOE
ydacThe B OOCYXJIE€HUU TEOPETUYECKHX BOIPOCOB, pa3dope MpoOJIEMHBIX CUTyallUid U MOUCKOB
IIyTEH UX PELICHMUS.

Omnucanue nocnen0BaTeaIbHOCTH JEHCTBUN 00Yy4aroIerocs:

IIpn u3yueHuMM Kypca cileqyeT BHHUMATEIbHO CIIyIIaThb U KOHCIEKTUPOBAaTh MaTepual,
W3JIaraeMblii Ha ayIOUTOPHBIX 3aHATHAX. [l €ero moHMMaHus M KAadeCTBEHHOIO YCBOEHUS
PEKOMEHIyeTCs CJIEYIOIIasl ITOCIIE0BATEIbHOCTD ACUCTBUM:

1. Ilocne okoH4aHus y4eOHBIX 3aHATUN [AJS 3aKPEIUIEHUS Marepuana IpOCMOTpPEeTh U
00yMaTh TEKCT JIEKIMH, TPOCTYIIAHHOW Cero/Hs, pa3o0pars paccMoTpeHHbIe npumeps (10- 15
MUHYT).

2. Ilpu moAroToBKe K JEKUUH CIEAYIOIIEro THS MOBTOPUTH TEKCT MpPEIblIyILeH JeKIuH,
HOIyMaTh O TOM, Kakas MOKeT ObITh cieaytomas tema (10-15 munyT).

3. B Tedyenue Hemenu BBHIOpaTh BpeMsl IS PaOOTHI C JUTEPATypOil B AIIEKTPOHHOU
O6ubnuoreynoit cucreme (o 1 yacy).

4. Tlpu nOArOoTOBKE K JIAOOPATOPHOMY 3aHSITUIO ITOBTOPUTH OCHOBHBIE MOHSTHUS IO TEME,
U3Y4YUTh NpUMeEphl. Pemias KOHKPETHYIO CHUTyaluIO, — IPEABAPUTEIIBHO IIOHATh, KaKOU
TEOPETUYECKHI MaTepHal Hy>KHO MCIIOJIb30BaTh. HaMeTuTh I1aH pemieHusi, monpoooBaTh Ha €ro
OCHOBE peluTh 1-2 3aauu.

KonTtaktHas paGoTa MOXET Takke HPOBOJUTHCA B DJIEKTPOHHONH HH(POPMAIMOHHO-
oOpa3zoBatenbHON cpene yHuBepcutera (manee - OUMOC). B cioyyae mnpoBefeHUs YacTH
KOHTakTHOW paboTel nmo nucuuiuinie B DMOC (B COOTBETCTBUM € pPACIUCAHUEM Y4YEOHBIX
3aHATHUH), TPYI0EMKOCTbh KOHTAaKTHOM paboTsl B DMMOC sKBHBajeHTHA ayAUTOPHOMN paboTe.

[lo uroram Tekyliel ycCHeBaeMOCTH CTYJAEHTY MOKET OBbITh BBICTABJIEHA OLIEHKA IIO
IPOMEKYTOUHON aTTecTallM B COOTBETCTBMU 3a HaOpaHHBIMU 3a cemecTp Oaytamu. CTyneHTHI,
BBITMIOJTHUBIIIME BCE 00s3aTENIbHBIE BUJIbI 3aIJIAHUPOBAHHBIX YUYEOHBIX 3aHATHH K MPOXOKICHHUIO
IPOMEKYTOUHON aTTecTalluu (3K3aMeHy).

PesyabraT 00yueHusi cuuraercsi cOpMHMPOBAHHBIM HA NMOBBIIIEHHOM YPOBHe, €CIIU
TEOPETUYECKOE COZAEpIKaHUEe Kypca OCBOEHO IMOJHOCThIO. IIpu ycTHBIX coOeceloBaHUAX CTYIEHT
MCYEpIBIBAIOIIE, TOCIEI0BATEIbHO, YETKO U JIOTUYECKU H3JaraeT yueOHbI MaTepuai; cBOOOJHO
CIpPAaBIIIETCA C 3aJadaMM, BOIPOCAaMU M JPYTMMM BHUAAMM 33JaHHUM, HCIOJIB3YEeT B OTBETE
JOTIONTHUTENBHBIA MaTepuan. Bce mpemycMoTpeHHble paOouell yuyeOHOM mporpamMmon 3ajaHus
BBIIIOJIHEHBl B COOTBETCTBUM C YCTAHOBJICHHBIMM TpeOOBAHUSAMH, CTYAECHT CIIOCOOEH
AQHAJIN3UPOBATh IIOJIyUEHHBbIE DPE3YyJbTaThl, IMPOSBISIET CAMOCTOATEIbHOCTh INPU BBITOJIHEHUU
3aJlaHuH.

PesyabraTr 00yuyeHusi cuuraercsi cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHe, €ClU
TEOPETUYECKOE COJIep’KaHNe Kypca OCBOEHO MOJHOCThIO. IIpH ycTHBIX coOeceJOBaHUSAX CTYAEHT
MOCJIEZI0BATENbHO, YETKO M JIOTMUECKH CTPOMHO H3jlaraeT y4eOHbIM MaTepuai; CIpaBiseTcs ¢
3aJauaMy, BONPOCAMHM U JPYTUMHM BUAAMHU 3aJlaHHi, TpeOyIoUIMX NPUMEHEHUs 3HaHWi;, Bce
MPEeaYyCMOTPEHHBIE paboueld y4eOHOW MpOrpaMMOM 3aJaHHsl BBITIOJIHEHBI B COOTBETCTBUH C
YCTQHOBJICHHBIMH TPEOOBAaHUSIMH, CTYAEHT CHOCOOEH aHAIM3MPOBATH MOJIyUYEHHBIE PE3yJIbTAThI;
MPOSIBIISIET CAMOCTOSTEIBLHOCTD ITPH BBIITOJIHEHUU 3aJaHUM

PesyabTaT 00y4eHust cuuraercss HecOPMHPOBAHHBIM, €CJIM CTY/IEHT TP BBIIIOJIHEHNUN
3aJJaHUil HE JAEMOHCTpUPYET 3HAaHUM y4eOHOro marepHala, JIOMyCKaeT OIIMOKH, HEYBEPEHHO, C
OOJNBIIMMH 3aTPYJHEHUSMHU BBINIOJHSAET 3a/aHUs], HE JEMOHCTPHPYET HEOOXOAWMBIX YMEHHI,
KayeCTBO BBINOJHEHHBIX 33JJaHUI HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBaHMSIM, KAUECTBO MX
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BBITTOJIHCHHUS OIICHEHO YMCIIOM Oa/UIOB HUXE TPEX MO OLECHOYHOH CHUCTEME, YTO COOTBETCTBYET
JIOTTIOPOTOBOMY YPOBHIO.

10.2. MeToauyeckue yKazaHus JJisl 3aHATHH JIEKIIHOHHOTO THUIA

JIeKIIMOHHBIE 3aHATHUSA MO JUcHUILIHHE «OO0Ias 1 HeOpraHMYecKasi XUMUS» ISl CTYICHTOB
UH)XEHEPHO-TEXHUYECKUX  Ipoumiell B MEIUKO-OMOJIOIMYECKOM  IMpPAaKTHKE  HOCHT
KOHLICNITYaJIbHBIM, YCTAHOBOYHBIM M METOAOJOTMYECKHU xapakrep. VX rnaBHas 3amadya — He
IPOCTO TPAHCIALMS XUMHYECKMX (DakToOB, a (OpMHUpOBaHME y OyIyIIMX pPa3pabOTUUKOB U
CEpBUCHBIX MH)KEHEPOB MEIUIIMHCKONW TEXHUKW MOHUMAHHS (U3UKO-XUMHUECKUX 3aKOHOB, Ha
KOTOPBIX Oa3upyercsi pabora OMOCEHCOPOB, JUATHOCTUYECKOT0 000PYI0BaHMsI U B3aUMO/IEHCTBHE
MMIUIAHTATOB C TKaHSIMH OpraHUu3Ma.

Jns MakcuManbHO 3(()EKTHBHOTO YCBOEHMs JIEKIMOHHOIO Marepuana oO0ydyaroluMCs
HE00X0UMO MPUAEPKUBATHCS CIIEAYIOIIMX METOJUYECKUX PEKOMEH ALl

1. IToaroroBka K JIEKIIUU (CaMOCTOSATENIbHAS padoTa)

VYcBoeHrne HOBOrO MaTepuaja HampsMyl0 3aBUCUT OT 0a3oBbix 3HaHuil. llepen kaxmoi
JEeKIMEeH CTYyIEHTY PpEKOMEHIYeTCsl IPOCMOTPETh KOHCIEKT IMpPEeAbIAYLIEro  3aHATH,
BOCCTAaHOBUTH B MaMSITH KIIFOYEBBIE TEPMUHBI U (POPMYIIBI.

[Tone3Ho 3apaHee 03HAKOMUTHCS ¢ TEMOW MPEACTOSAIIECH JIEKIHHU (COTIaCHO TEMAaTHUYECKOMY
many PIIJ]) u Gersmo mpocMoTpeTh COOTBETCTBYIOIIMM pa3liel B PEKOMEHIOBAHHOM 0a30BOM
y4eOHHKe. DTO CO3/1aCT «CMBICIOBOM KapKacy JUls BOCIIPUATHS CI0XHOM HHPOPMALIUU.

2. PaboTa Bo Bpems JIEKIIUH (TEXHUKA KOHCIIEKTUPOBAHUS U aKTHBHOTO CITYIIIAHU)

W36upatensHocTh: He ciegyeT mnbITaThesl 3amucaTh pedb MPENojaBaTelis JI0CIOBHO
(crenorpadupoBath). Jlekmus — 3T0 aHanuTHueckas padora. CTyIEeHT MOHKEH HAydUThCS
BBIJICJIATh I[JIABHOE: OIpPENEICHUs, MaTeMaTU4YeCKUE BBIPAKEHHUS XHMHYECKHUX 3aKOHOB
(HampuMep, 3aKOH JEHCTBYIOIIMX Macc, ypaBHeHuWe HepHcta), rpaduku ¥ NPUHIMITHAIBEHBIC
CXEMBI.

[Tpodeccuonanbubiii pokyc: Ocodoe BHUMaHKWE B KOHCIIEKTE CIEAYeT YICNATh MPUMEpaM,
CBSI3BIBAIOIMM XUMMIO C OMOTEXHHUYECKUMHU cucreMamu. Hampumep, npu H3y4eHUH TeMbl
«DNEKTPOXUMHUSD»  HEOOXOAUMO  JeTalbHO  (PUKCHPOBATH  MEXaHU3MBl  BO3HHUKHOBEHUS
JIEKTPOJHBIX MOTEHIMAJIOB, TaK Kak 3TO MpsMas ¢usndeckas 0a3a [uis MOHUMaHHUS pabOThI
natunkoB OKI', O30T U MOHOCENEKTUBHBIX 3JEKTPOJOB aHaIM3aTOpoB KpoBU. [lpu usyueHumn
«TepMonnHamMukn» — oOpalarh BHUMaHUE Ha TeEIUIOBble 3((EKThl, BaKHbIE JUIS PacyeToB
CUCTEM TE€PMOCTa0MIIN3alUU TPUOOPOB U PEKUMOB PaObOTHl MEAUIIMHCKUX aBTOKJIABOB.

CrpykTypHupoBaHHE: Pexomenpayercs UCIIOJIb30BaTh CUCTEMY COKpaIlEeHU,
L[BETOBBIJIEJIEHNE ISl GOPMYJT U 3aKOHOB, OCTAaBJISITh IIMPOKHE MO IS MOCIETYIOINUX TOMETOK
1 BOIIPOCOB.

OOpaTHas cBs3b: Jlekuus mpeanosiaraeT HHTEpaKTUBHOCTh. Eciin tornka BeiBoga (popmysis
WIM MeXaHW3Ma PeaklMu HEMOHATHA, CTYACHT JIOJDKEH COpPMYJIHPOBaTh BONPOC U 33/1aTh €ro
IIPENnoaaBaTesio B OTBEIEHHOE BpeMS.

3. IlocT-nexuonHas padoTta (3aKpersieHue MaTepuaia)

KoHcnekT nexknuu He sBISETCS MCUEPIIBIBAIOIIUM HCTOYHMKOM HMH(OpMAaLUU, OH CIIY)KUT
INyTEBOJUTENEM IO TeMe. B TOT ke JeHb WM Ha CIeAyIIIUHA HeoO0XOIUMO «paciin(ppoBaTh
KOHCIIEKT, MpOopaboTaB €ro COBMECTHO C OCHOBHOW Y4€OHOM JIMTEpaTypoOH.

Teopernueckuit MaTepuan JEKIUH HEOOXOIUMO HAIPSIMYIO CBSA3BIBATh C IMPEJICTOAIIMMU
nabopaTopHbIMU paboTamH, MOHMMAs, KaKOM MMEHHO XMMHYECKHH 3aKOH OyleT NpoBEepAThCA
AKCIEPUMEHTAIIBHO.

Jlexkiuss mo «OOmed W HeopraHMYecKOM XUMHM» TpeOyeT OT CTyAEeHTa HalpaBJiICHUS
«buoTexHuueckue CUCTEMbl M TEXHOJOTMM» WH)KEHEPHOro mojxona K uHpopmanuu. [naBHas
1enb KOHCHEKTUpOBaHUST — coOparb He mpocTo Habop XxuMmuuyeckux Gopmyn, a
CTPYKTYPUPOBAaHHYIO (DHU3MKO-XMMHUYECKYI0 0a3y, KOoTopass B JalbHeiIieM noTtpedyercs uis
IIPOEKTUPOBAHHUS, TOBEPKH U PEMOHTA BBICOKOTEXHOJIOTUYHOTO MEUIIMHCKOTO 000PYAOBAHHUS.
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10.3. Meroauyeckue YKa3aHUsi MO OCBOEGHHMIO JAUCHMIUIMHBI Ha J1a00paTOPHBIX
padorax

JIaGopaTopHblii MPakTUKyM N0 AucuuiuimHe «OO0mas W HeopraHuyecKas XUMUs s
OyAyIIMX MHXXEHEPOB MO0 OMOTEXHUYECKUM CHCTEMaM SIBISeTCA BaxkHeWlel (opMoil akTUBHOTO
oOyuenwus. [IpakTukym ciiegyeTr paccMaTpuBaTh HE MPOCTO Kak HA0Op XMMUYECKHUX OIBITOB, a KaK
MHUKPOMO/IEJIb MPOLIECCOB, MPOUCXOSAIIUX B PEaJbHOM KIMHHMKO-1a00paTOpHOM 00OpYJOBaHUU
(OMOXMMHMYECKHX aHAIM3aTOpax, Ta30aHATN3aTOPaX KPOBH, KOATYIOMETpax) M Ha MOBEPXHOCTU
MEINIUHCKUX JaTYUKOB.

PaboTta B XMMHUYECKOH J1aOOpaTOpUU CTPOTO PETIaMEHTHPOBaHA U TPeOyeT OT CTyJeHTa
BbIPA0OTKH MHXEHEPHOH MEJaHTUYHOCTH, METPOJIOIMYECKON TPAMOTHOCTH U HEYKOCHUTEILHOTO
COOITIO/ICHHS TEXHUKU OE30MaCHOCTH.

IIponiecc ocBoeHus 1a00PaTOPHOTO NMPAKTUKYMa COCTOUT U3 IIATH 00s3aTENbHbIX 3TAIOB!

1. Homamnss noaroroska (CamMoIoAroToBKa)

Jlo npuxo/ia B JJaOOPAaTOPUIO CTYAEHT 00513aH U3YyYUTh TEOPETUUECKUNA MaTepuan o TeMe
paboThl U METOJUKY IIPOBENECHUS IKCIIEPUMEHTA.

IIpodeccuonanbubiit  acnekT: HeoOxoaumo 3apaHee OCMBICIUTb, Kakue (U3UKO-
XUMHYECKHE 3aKOHbI OyayT TmpoBepsTbes. Hampumep, npu mNOAroTOoBKE K padoTe 10
«DNEKTPOXUMHUM» CTYIEHT JOJDKEH IOHUMaTh, 4YTO OH OyzxeT coOupaTh MNpOCTEHIIMHA
raJIbBAHUYECKUN AJIEMEHT — HPOTOTHUII JAaTUYUKOB, C KOTOPBIMU €My IPEJICTOUT padoTaTh MpHU
00CITy’)KUBaHUHM MEIULIMHCKON TEXHUKH.

CryneHT 3apaHee opopMIIET 3arOTOBKY OTYETa B TE€TPAJU: 3aIIUCHIBAET 11€JIb, YPABHEHMUSI
IUTAHUPYEMBbIX PEeaKLUi, TOTOBUT TaOIMILIbI VIl BHECEHUS HKCIIEPUMEHTANIbHBIX J1aHHBIX.

2. Jomyck k pabote u Texnuka 6ezonacuoctu (Th)

WNmxeHep MeIMIMHCKOM MpakTHUKUM 00s3aH yMeTb 0Oe30macHo oOpamiarhCcsi ¢
arpecCMBHBIMUA  cpefaMu  (KamMOpOBOYHBIMH  pacTBOpaMHM,  KHCIOTaMu,  Oydepamn),
UCIOJIb3YEMBIMU B TPHOOpax in vitro AMarHOCTUKH.

Jlonyck Kk paboTe OCYIIECTBIISETCS MPENOoJaBaTeIeM Ha OCHOBE JKCIIpecc-oIpoca I0
TEOpHH, IJIaHy HKCIepuMeHTa U npaBwiam Th (pabora ¢ KucIoTaMM, ILEJI0YaMU, TOKCUYHBIMU
razamu, oajekTpornpubOopamu). be3 nomycka CTyIeHT K BBIIIOJIHEHUIO JKCIEPUMEHTa HE
JIOITyCKaeTcsl.

3. BeimonHeHne dKcrepuMeHTa

Mertponoruueckast TO4HOCTb: CTYIEHT JOJDKEH CTPOro coOM0aTh JO3UPOBKH PEAKTHUBOB,
TEMIEpAaTypHblE PEXKHUMbI U BpeMsl MpoTekaHus peakiuil. [IpuBbluka Kk TOYHOW pabore C
XUMHUYECKON IMOoCynoi (mumerkamu, OropeTkamM) B JajibHEHIIeM TpaHcHOpMUpPYETCs B HaBBIK
aKKypaTHOro OOpalieHusi ¢ MHUKPO(QIIOUIHBIMA CHCTEMaMU M THUJIPABINYECKUMHU KOHTYpaMu
MEIUIUHCKUX aHAJIN3aTOPOB.

Ha6monarensHocts: HeoOxoaumo TuiatenbHO (PUKCHPOBATH BCE BU3YallbHbIE M3MEHEHUS
(BbIIIaJIeHME OCAJKOB, BBbIIEIEHUE Ta30B, H3MEHEHHe OKpacku). CIOCOOHOCTh 3aMETHTh
OTKJIOHEHHE XHWMHUYECKOM peakluuu OT HOpPMbI — 0a3oBas KOMIIETEHIMS AJIs JUarHOCTHKH
HEHCIIPaBHOCTEH (HampuMep, MPHU 3aCOPEHHM MarucTpaned mpubopa COJSIMH SKECTKOCTH HIIU
Jierpajiallii peareHToB).

4. O6paboTKa pe3ynbTaToB U 0(hOpMIEHUE OTYETa

Bce HabOmoneHusi mepeBOASTCS Ha s3bIK XUMHUYECKHX (opmys. CTynEeHT COCTaBiseT
MOJIEKYJISIpHBIE, TIOJHBIE M COKPALCHHbIE HMOHHBIE YPAaBHEHMs pEakIif, a TakkKe ypaBHEHHUS
OKHCTTUTEHFHO-BOCCTAHOBUTENBHBIX MporieccoB (OBP) MeTo1oM 371eKTpOHHO-HOHHOTO OaiaHca.

[IpousBonsaTcs HeoOXoAMMble pacueThl (KOHUEHTpanuu, pH, TepMoauHamMuyeckue
MOTEHITUAIIBI) C 00S3aTEIILHON OI[EHKON Pa3MEpPHOCTEH U MOTPEITHOCTEH.

5. 3amura nabopaTopHOi pabOTh U POPMYTUPOBAHHE BBIBOJOB

CaMblil BakHBIN 3Tamn A GOPMUPOBAaHUS MH)KEHEPHOro MblluieHus. BriBoa mo pabote
JOJDKEH OTpa)kaTb HE TOJIBKO IOIATBEP)KIEHHE XMMHUYECKOTO 3aKOHA, HO M €ro IMpHUKJIaJHOE
3HaYEHHE.
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Ha 3alIUTC CTYACHT ANOJDKCH YMCTh OTBCTUTHL Ha BOIPOCHI IMPEIoaaBaTeyii O TOM, KakK
HaOro1aeMble sIBJICHUS (HAIpUMeEp, MacCUBaIlds METAJIOB, OCMOTHYECKOE JlaBlieHne, OydepHas
eMKOCTb) BJIMAKOT Ha BLI60p MaTCpuaJioB IJid HUMIIAHTATOB, MCTOAbLI CTCPUIIM3AlUU
WHCTPYMEHTOB HJIM TIPUHIIMITBI HACTPOWKH JHATHOCTHYECKOM araparyphl.

VYcenenHas 3amuTa paboTsl ABISETCS 0053aTENbHBIM YCIOBHEM JUIS IOJTYYEeHUs OaJlIOB IO
TEKYIEMY KOHTPOJIIO (B paMKaxX 0a/UIbHO-PEHTUHTOBOW CHCTEMBI) U JIOMYCKa K MPOMEKYTOYHON
aTTecTanuu (3K3aMeHy).

[Tpu onleHMBaHUM Ta00OPATOPHBIX PAOOT YUUTHIBAETCS CIIEIYIONICE:

- Ka4eCTBO BBIIIOJIHCHUA 3KCHepI/IM€HTaJIBHO-HpaKTH‘ICCKOﬁ qacTHu pa6OTBI U CTCIICHb
COOTBETCTBUS PE3yJbTATOB paOOTHI 33JaHHBIM TPEOOBAHHSIM;

- Ka4ecTBO O(OpPMIICHHSI OTUETA MO padoTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIC BOIIPOCHI TP 3aIIUTE PAOOTHI.

10.4. MeToanyecKue yKa3aHUs M0 CAMOCTOSITEJIbLHOM padoTe 00y4YaroLUXCst

CamocrositensHas pabora cryaeHToB (CPC) mo mucnumune «OO0mas u HeopraHuveckas
XUMHS» SBISIETCS BAXHEWITMM KOMIIOHEHTOM 00pa3oBareibHOro mporecca. s oOydarommxcs
no npopuwio «bruoTexHHueckue M MEIULIMHCKME anmaparbl U cucrembl» crneuugpuka CPC
3aKJII0YAETC B CMELIEHUM aKIEHTa C YHUCTOIO «3ay4YMBaHUSA» XUMHUYECKMX pEakUMid Ha
NOHUMaHHE (QU3UKO-XMMUYECKHX 3aKOHOMEPHOCTEH, HEOOXOAMMBIX [Uli IPOEKTHPOBAHMUS,
JKCIUTyaTallMM M  CEPBUCHOIO OOCHYKMBaHUS MEIUIMHCKUX MpUOOpOB, amnmapaTtoB H
OMOTEXHUUECKUX CHUCTEM.

Llenp camocTosiTenbHOH paboTel — (OPMHpPOBAHHWE HABBIKOB CaMOOOpa30BaHUS,
KPUTUYECKOIO  MHXXEHEPHOI'O  MBIIUIEHUS U yYMEHMs paboTaTb € TEXHUYECKOH U
€CTECTBEHHOHAYYHOU JTUTEpaTypOH.

OpraHu3anus caMoCTOATENbHON PabOThl MO JUCLUIUIMHE BKIJIIOYAeT B ce0s HECKOJIBKO
OCHOBHBIX HampapiieHui. Hipke npepcraBieHbl METOIWYECKHME PEKOMEHJAIUU IO KaXIOoMy W3
HUX.

1. Pabora ¢ yuyeOHON muTepaTypoll U JEKUMOHHBIM MarepuasioM (Teopernueckas
MOATOTOBKA)

XuMusi A MHKEHepa-OMOTEXHHKA BBICTYNAET CBS3YIOUIMM 3BEHOM MEXIy (pu3ukoit
npubopa u O6uosnorueit manuenta. [Ipu caMoCTOSTEIPHOM H3YyYEHMH TEOpPHM (OCOOEHHO TaKuX
pazzenoB, kak «Teopus pacTBOpoOB», «INEKTPOXUMHUs», «II0OBEpXHOCTHBIE SBICHUS») CTYACHTY
HE00X0/IMMO MOCTOSIHHO 3ajJaBaTh cede Bompoc: «Kak 3TOT 3aKOH NMPUMEHSETCs] B MEAMLIMHCKON
TEXHUKE?».

ITpu nopaboTKe JIEKIMOHHBIX KOHCIIEKTOB MCIIONb3yTe METOJl rioccapusi. BoimuchiBaiite
HE TOJIbKO XMMHUYECKUN TEPMHUH, HO U €ro TexHuuyeckoe npuioxxkenue. Hampumep: «bydepHsiit
pacTBOp — pacTBOp, coxpaHstoumii nocrossHHbl pH. IlpuMeHeHne: KanuOpOBOYHBIE KUAKOCTH
JUIS MEIMIIUHCKUX aHaau3aTopoB razoB kpoBu (KCC/pH-meTpoB)».

2. Pemenne pacueTHbIX 3a7a4 U BHIMOJIHEHUE JTOMAIIHUX 3a/1aHui

WNHxeHep NOJDKEH BIIAJETh MaTeMaTHYECKMM almnaparoM xuMmuu. Pemenuwe 3agad 1o
TEPMOJMHAMUKE, KUHETUKE U pacueTy KOHIEHTpAlui pacTBOPOB — ATO MpsAMas MOJArOTOBKa K
pacuyeTaM JI03UPOBAHUS PEareHTOB B MUKPO(DIIOMIHBIX CUCTEMaX, pacueTaM YHEpPronoTpedieH s
TEPMOCTATOB U OLIEHKE CPOKOB F'OJIHOCTH XMMHUYECKHUX PEaKTUBOB B KIIMHUYECKHUX J1a00paToOpusX.

[Ipu pemienun 3amau o0s3aTeNbHA MPOBEPKA pa3MepHOCTEH (aHATU3 eIUHHI] U3MEPEHUS).
Bcerna onenuBaiite moyrydyeHHbIN pe3yabTaT Ha (PU3UUECKYIO aJleKBaTHOCTbD.

3. IloaroroBka K 1a00paTOpHOMY NMPAKTUKYMY

JlaGoparopHoe 3aHsATHE UMEET KeCTKUN TaMUHT. CTyleHT He JOJDKEH TPaTUTh BpPEeMs B
nabopaTopuu Ha YTEHUE TEOPHUH.

B pamxax CPC crynmeHt o0s3aH 3apaHee (JioMa) HamucaTh MPOTOKON TMPEACTOSIIEH
paboThl: chopMyTUpPOBAThH 11€Jb, BBHIMHCATh YPABHEHUS PEAKLMi, HAYEPTUTD MyCThIe TaOIUIIBI IS
BHECEHHS JAHHBIX dKcrepruMeHTa. HkeHepHbId moaxo TpedyeT, 4ToObl 10 Hadajga paboThl BbI
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YETKO MPEICTABIISUIA ce0e BECh AITOPUTM («TEXHOIOTHYECKYIO KapTy») SKCIIEPUMEHTA.

4. TloarotroBka K MPOMEKYTOUYHOMN aTTECTAIluH (IK3aMEHY)

HaunnaiiTe mMOATOTOBKY HE 3a JIGHb 0 dK3aMEHA, a CUCTEMAaTHYCCKHU, MCIONb3ys (PoHT
ornieHouHbIX cpeactB (POC), mpunokeHHbIH K padouel mporpamme. COCTaBISIUTE CTPYKTYpPHO-
JIOTUYECKHE CXEMbl MO KAXKJIOMY pa3leily Kypca, CBSA3bIBash XMMHUUYECKHE CBOMCTBA BELIECTB C
MaTepuaioBeICHUEM.

B mporecce camocTosTenbHONW pabOThI MPU W3YYCHUU TUCIUILUIMHBI CTYACHTBI MOTYT
paboTaTh Ha KOMIIBIOTEPE B CIELHUATH3UPOBAHHBIX AyJUTOPHUSIX ISl CaMOCTOSITEIBHON pabOoThI
(ykazano B T1abn. 11). B ayaurtopmsx wumeeTcss J0CTyn 4epe3 HHQPOPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHYIO ceTh «VHTEepHET» K 3JIEKTPOHHONW MH(DOPMAIIMOHHO-00pa30BaTEIbHON
cpene yausepcutera (QMOC) u anekrporHoi oubnroreunoi cucreme (3bC), rie B 31eKTpOHHOM
BUJIC pACIOJIaraloTcsi y4eOHble M y4eOHO-METOAMYECKHE MaTepuaibl, KOTOpble MOTYT OBITh
MCIIOJIB30BAHBI 111 CAMOCTOSITEIbHOW PabOThI MPU U3YyYECHUU TUCHUTIIIUHBL.

Jia obyuaromuxcss mo 3a04Hod (¢opMe oOydeHHs caMOCTOsITeNbHasg paboTa sBisieTcs
OCHOBHBIM BHJIOM Y4eOHOM J1eATeIHHOCTH.

10.5. MeToanyeckue yKa3aHus JJs BHINOJTHEHHUS] KOHTPOJIBHBIX padoT

IIpu uzydyenun xypca «OOIIEH U HEOPTaHUYECKON XUMUM» HMPOBOIUTCS S KOHTPOJIBHBIX
pabort 1o pazaenam IUCHHUILIUHBIL.

B konTponpHyt0 paboty Ne 1 BXOAST BOIIPOCH IO OCHOBHBIM 3aKOHAM XMMMHU: BapHaHT 1 -
20 (mo BIOOpPY TIpernogaBaTens) U3 Metoanveckux ykasanuid: JK.B. Mamynesud, O.H. Koaiesa,
T.B. CazontbeBa «BBenenue B kypc oOmieit xumun. OcHOBHbIE MOHATUS U 3akoHb» HITY, T.
Hwuxnauit Hosropon, 2020. 54 ¢)

B xoHTponbHY0 paboTy Ne 2 BXOJAT BOIPOCH IO XMMUYECKON TEpMOJMHAMUKE: BapUaHT
1 - 23 (mo BEIOOpY mpemoaaBaTens) M3 METOIMYecKHuX ykazanuil: Mamynesud JK.B. Kosanesa
O.H., CaszonrbeBa T.B., JIykpsHoBa IO.M. «OnemMeHTBl XMMHYECKONH TEPMOAMHAMHUKHU B Kypce
obmieit xumun»: / H. HoBropoa, HI'TY um. P.E. AnekceeBa. 2021. — 58 c.

B xoHTponbHyto pabory Ne 3 BXOJST BONPOCHL MO CJHEAYIOLUMM TEeMaM: CKOPOCTb
XUMHYECKMX pPEaKIUil, XUMHUYECKOE paBHOBECHE, BIHUSHUE TEMIIEpAaTypbl Ha CKOPOCTh
XMMHYECKOW peakiuud W T.J1.. BapuaHTbl 1-27 (mo BbIOOpY mperojaBaTess) U3 METOAMYECKHX
ykazanui: [.H. bopucoBa, A.B. bopucos, HO.B. barranosa, B.K. OcmanoB OcHoBHbIE
3aKOHOMEPHOCTH IpoTekaHus xumuueckux peakuui. H.Hosropon, HI'TY um. P.E. Anekceesa.
2015.-49¢c.;

B xonTponbHyto paGory Ne 4 BXOAST BONPOCH MO CIEAYIOIIMM TeMaM: CHOCOOBI
BBIPQXEHHUSI ~KOHLIEHTPAaLlUW  pPAacTBOPOB; CTEXMOMETPUUYECKHE PACUEThl, OKHUCIUTEIbHO-
BOCCTaHOBUTENIbHBIE peakuuu: BapuaHT 1-30 (mo BBIOOpY mpemnojaBaress) U3 METOJUYECKUX
ykazanuii: A.B. bopucos, A.Jl. CamconoBa, I'.H. bopucoBa KoHTponbHbIe 3aaHusi MO TeMe
pactBopsl. H.Hoeropoa, HI'TY wum. P.E. AnekceeBa. 2017. 14 c.; A.Jl. CamconoBa, A.B.
bopucos, I'H. bopucoBa OKuCINTEILHO-BOCCTAHOBUTENbHBIE IPOLECCH: y4EOHO-METO/I.
nocoOue K BBIMOJIHEHUIO KOHTpOJbHbIX 3ananuid (30 3amanwmii) / H. Hosropoa, HI'TY um. P.E.
Anekceesa. 2024. - 28 c.

B koHTponpHyt0 paboTy Ne 5 BXOIAT BOMPOCHI MO T€MaM: TaJlbBAHUYECKHUE HIIEMEHTHI,
AIIEKTPOJIN3, AJIEKTPOJHBIM MOTEHIMaN, BOJAOPOAHBIN 3JeKTpo, ypaBHeHue HepHucra: 3amaua 1-
100 (mo BBIOOpPY mpenoaaBatensi) u3 Meroandeckux ykaszanuii: O.H. Kosanesa, FO.B. barranosa,
B.K. Ocmanos, A.Jl. CamconoBa Dnektpoxumusi. H. Hosropoa. HI'TY um. P.E. Anekceesa. 2012.
S2c.

11. OHEHOYHBIE CPEJACTBA J1JIs1 KOHTPOJISAI OCBOEHUSA U CIUIIJINHBI
TunoBble KOHTPOJIbHbIE 3aJaHUSI UJIU HHbIE MATEPUAJIbI, HEOOX0IMMbIE IJIsl OIleHKH
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONBITA B X0/I€¢ TEKYIIEr0 KOHTPOJIsl YCIIeBAeMOCTH
Bomnpockl, vHANBHTyaTbHEIE 3aIaHKS U 337a4H MPEJICTABICHB B METOINYECKUX YKa3aHUSIX
K TIPaKTHYECKUM | JTabopaTopHbiM 3aHsTusm [3.1 — 3.8], nmpeacrasieHHbix B 1. 6.3.
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Ilpumepvt munoewix 3a0anuii:
11.1.1. TunoBsle 3aJaHUs K NPAKTHYECKUM (CEMHHAPCKUM) 3aHATHAM
3anstue Ne 24 (2 yaca)
OKuCINTEIbHO-BOCCTAHOBHUTE/IbHBbIC peakunu. Pemenue 3aga4
1. UnpuBuayanbHOE PEUICHUE 33]a4l OKUCIUTEIbHO-BOCCTAHOBHUTEIILHBIM PEAKLUAM (IO
BbIOOpY mpernojaBareisi M3 METOAMYECKUX YKa3aHUil K JabOpaTOpHBIM M MPaKTUYECKUM

zangtusaMm: CamconoBa A.J[., Tamkmn AJL, CasontbeBa T.B. «OxucnmurenbHo-
BoccTaHoBuTenbHbIe peakuun» H. Hosropox, HI'TY um. P.E. Anekceesa. 2012. 36 ¢.)
TUIIOBBIE 3AJIAY:

1. Onpenenure BO3MOKHOCTH CaMOIPOU3BOJIBHOTO TPOTEKAHUS PEaKIUW [pPH

CTaHAApPTHBIX YCIIOBUAX
2KMnOQOy4 + 16HF = 2MnF; + 5F; + 2KF + 8H,0

2. Ompenenute BO3MOXHOCTH  CaMOIPOM3BOJBHOIO  MPOTEKAHUS  PEaKIMU  I[PU

CTaHAAPTHBIX YCJIOBUAX
2KMnQq4 + 16HBr = 2MnBr; + 5Br; + 2KBr + 8H,0

3. OHpeHeHI/ITC BO3MOXHOCTbH CaMOIIPOH3BOJIbHOI'O IIPOTCKAaHHA p€aKuuun pu

CTAaHAAPTHBIX YCIIOBUAX
2Fe0,” + 8H" + 2Br" — Fe** + Br, + 4H,0

4. Onpenenute BO3MOXHOCTh — CaMONPOM3BOJBLHOIO  MPOTEKAHUS  PEAKIUU  [PU

CTaHAAPTHBIX YCIIOBUAX
AsO;% + 2H,0 + 2I' = AsO; + I, + 40H"
5. Beruncnure KOHCTAHTY paBHOBCCUS PCAKIIUU
2KMnO4 + 10FeSO,4 + 8H,S0O,4 = 2MnSO, + 5F62(SO4)3 + K»,SO4 + 8H,0
6. OHpeI[eJ'H/ITe HaIlpaBJICHHUC PCAKIHUU ITPU CTAHAAPTHBIX YCIIOBUAX
2KMnQO4 + 5H,S + 3H,SO4 = 2MnSO, + 2S + K,SO4 + 8H,0

7. MeToI0M MOHHO-3JIEKTPOHHBIX ypaBHEHUH moabepuTe KOIP(MUIHMEHTH B CIIEAYIOIUX
OKHCJINUTCIbHO-BOCCTAHOBUTCIIBHBIX PCAaKIHAX. VYKaxuTe OKHCIHUTEIL U BOCCTAHOBHUTENL. Kakon
H3 3JIEMCHTOB OKHCIISIECTCA, KaKOIl BOCCTaHABIIMBAETCS?

1)A| + K,Cr,07 + H,SO4— A12(804)3 + Cl’z(SO4)3 + K,SO4 + H5,0

2) Al + KMnO4 + H,SO,— A12(804)3 + MnSQO, + K»,SO4 + H,0

3) MnO, + KCIO3; + KOH— KoMnO,4 + KCI + H,O

4) Bi,O3 + Br, + KOH— KBiO3; + KBr + H,0

5) SnCl, + K5Cr,0O7 + HCI — SnCl, + CrCI3 + KCI + H,0

6) Mg|2 + H>,05 + H,SOs— I + MgSO4 + H,0

7) FeSO, + KCIO3 + HQSO4—>F62(SO4)3 + KCI + H,0O

8) KNO, + K,Cr,07 + H,SO4— KNO3 + Cr2(804)3 + K,SO, + H>,0

9) MnO; + O, + KOH— K,MnO4 + H,0

10) SO, + FeCl; + H,O— H,SO,4 + FeCl, + HCI

11) H,S + K,Cr,07 + H,SO4— S + CI‘Q(SO4)3 + K,SO4 + H,0

12) H,SO3; + HIO3— H,SO,4 + HI

13) Zn + KMnO,4 + H,SO4— ZnSO4 + MnSO,4 + Ky,SO4 + H,O

14) KMnO, + KBr + H,SO, — MnSO, + Br, + K,SO,4 + H,O

15) SO, + KMnO4 + H,O — K»SO4 + MNO;, + HySO4

16) KI + KMnO,4 + KOH — I, + K;MnOy4 + H,0

17) MnO, + H,SO4— MnSO, + O, + H,O

18) FeSO,4 + KMnO,4 + H,SO,4 — Fez(SO4)3 + MnSQO, + K»,SO4 + H,O
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19) KNO; + KMnO4 + KOH — KNO3 + KoMnO,4 + H,O
20) K3S + KMnQy4 + H,SO4 — S + MnSO, + K;SO4 + H,O
21) NaCrO; + H,0, + NaOH— Na,CrO,4 + H,0

22) P + HNO3 + H,O — H3PO,4 + NO

23) KMnOg4 + H,S + H,SO4 — S + MnSO4 + K;SO4 + H,O

24) Fe,O3 + KNO; + KOH— K,FeO4 + KNOs + H,O

25) I, + KOH — KI + KIO3 + H,0

26) KIO3 + H,Os + HySO4— Os + 1, + KySO4 + HO

27) Al + KOH + H,0 —K[AI(OH)4] + H;

28) SnCl, +KMnQO,4 + HCI — SnCly + MnCl, +H,0

29) Cl, + KI + KOH — KCI + KIO3 + H,0O

30) SnCl, +FeCl; — SnCly + FeCl,

8. MeTonoM 3IEKTPOHHO-MOHHBIX YPaBHEHUH COCTABHTE IOJIHBIC YPABHEHUS pEaKIuil,
YUUTbIBAA, YTO-IN00 OKHCIIUTCIIb, JIN0O BOCCTAHOBUTEID SABJISIOTCS TAKXKE U CpeI[OP'I. O6OCHyﬁTe
Ha OCHOBAHMHU CTAHAAPTHBIX OKHCIHUTCIIbHO-BOCCTAHOBHUTCIIbHBIX IIOTCHIHUAIOB BO3MOKHOCTDH
IMPOTCKAHHUA JaHHbIX peaKHHﬁ.

1) Kl + H,SO4/kont/— 1, + H,S + K,SO, + H,O

2) KBr + H,SO4/kon11/— Bry + S + K,SO,4 + H,O

3) NaBr + H,SO4/xon/— Bry + SO, + Na,SO4 + H,O

4) Mg + H,SO4/xonn/— MgSO4 + S + H,0

5) Al + H,SO4/xoH1/— A12(804)3 + H,S + H,0O

6) Cu + H,SO4/xoH1/— CuSO4 + SO, + H,0

7) Ag + H»SO4/koH1/— Ag2804 + SO, + H,0

8) HCl/xoun/ + MnO,— Cl, + MnCl, + H,O

9) HCl/xouu/ + KMnO4,—Cl, + MnCl, + KCI + H,0

10) HCl/kouu/ + PbO,— Cl; + PbCl; + H,0O

11) HCl/koumn/ + CrO3 — Cl;, + CrClz + H,0

12) HCl/xonn/ + K,Cr,O7— Cl, + CrCl; + KCI + H,0

13) Zn + H,SO4/xonn/ — ZnSOy4 + H,S + H0

14) CuS + HNO3z— S + CU(N03)2 + NO + H,0

15) Cu,0 + HNO3— Cu(NOs3), + NO + H,0

16) CuS + HNOg/KOHL{/—> H,S0, + CU(N03)2 + NO, + H,0O

17) FeS + HNOg/KOHL{/—> FC(N03)2 + H,SO4 + NO, + H,0

18) MnS + HNO3— S + NO + Mn(NO3); + H,0O

19) FeSO4 + HNO3;— Fez(SO4)3 + FE(NO3)3 + NO, + H,O

20) MnS + HNOs/korry—H,SO4 + NO, + Mn(N03)2 + H,0

21) Ag+ HNOs/koH/— AgNOs + NO, + H,0O

22) Zn + HNO3z— Zn(NO3), + NO + H,0

23) Mg + HNOs/ouenbpaz6./— Mg(NOs), + NH4NO3 + H,0O

24) Fe + HNO3— Fe(NO3)s + NO + H,0

25) S + HNO3— H,SO,4 + NO

26) H,S + HNO3;— S + NO, + H,0

27) Cu + HNOy/pas6/— Cu(NO3); + NO + H,0

28) Sn + HNOs/kou1/— H,SnO3; + NO, + H,0

20) Fe + H,SO4/xon1/—> Fes(SOs)s + SO, + Hy0

30) KsS + HNO3;— S + NO + KNO3 +H,0
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11.1.2. TunoBblie 3a7aHusi AJs Ja00PATOPHBIX PadoT
JlabopaTopHoe 3ansiTue Ne 1 (4 yaca)

Onpenenenne dKBUBAJIEHTHOI MaCChl MeTaJLIa
TUIMOBBIE KOHTPOJIBHBIE BOITPOCHI:
1. llens pabGoTh
2. IlopsimoK BBITIOJIHEHHS pabOThI
3. O6paboTKa SKCIIEPUMEHTAIIBHBIX JAHHBIX
4. Ananu3 pe3ynbTaToB
5. Cxema yCcTaHOBKH
6. HaiiTu sxBUBaneHTHYIO Maccy cepbl B coeanaeHusx HyS; SO3; FeSO,; CuSO:s.
7. OT yero 3aBUCHUT SKBUBAJICHT XMMUUYECKOIO JIEMEHTA: 1) OT BaJICHTHOCTH; 2) Bceraa

SIBJISIETCSI IOCTOSIHHOM BEJIMYMHOM.

8. Uemy paBeH oO6beM | MoOJIb MI€aIBLHOTO Ta3a mpH 25 OC u nasnenuu 1 aT™, Macca ero
SKBHBaJIeHTa — 29,65 r/mMonb. UeMy paBHBI BaJICHTHOCTh W aTOMHAas Macca MeTajia, Kakoi 3TO
Merami?

9. Onpenenuth SKBUBAICHTHYIO Maccy MmeTtaiia, eciu 0,4 T ero BRITECHWIH U3 BOJIbI 624
miaH; ipu 470 °C u 743 mm pr. cr.?

10. 0,36 T metamia o6pasyroT 0,68 T okcuaa. OnpenenuTb YKBUBAICHT METalIa.

11. Mbuubsk o6pa3yer ABa OKCUIa, U3 KOTOPBIX OJAUH COAEPXKHUT 65,2 % (Macc.) MbIIIbsKa,
a apyroit — 75,7% (macc.) mbimbika. OnpeaennTh dKBUBAJICHTHBIE MAacChl MBIIIbIKAa B 000UX
cinydasix. Hanrcats popmybl COOTBETCTBYIOIIUX OKCHIIOB.

12. ChopmynupoBaTh 3aKOH SKBHUBAJIEHTOB, JIaTh €r0 MAaTEMaTUYECKOE BhIPAsKEHUE.

13. Kak onpenenuth SKBHUBICHT OKCHAA, €CIM M3BECTEH OJKBUBAJICHT JJIEMEHTA,

COEIMHUBIIETOCS C KHCIOPOAOM?

14. Jlath onpeneneHus S5KBUBAICHTA 3JIEMEHTA, SKBUBAJICHTHON MacCHhI.

15. HaiiTi 2KBHBaJICHTHYIO Maccy Mapraniia B coequHeHusx: Mn(OH),; K;MnOy4; MnSQO,.

16. Cxoubko skBHBasIeHTOB coaepxkuTcs B 200 1 CaCOg3; B 400 r NaOH?

11.1.3. TunoBbie BONMPOCHI (3a1aHKS) JIsl YCTHOTO (MMCHMEHHOT0) ONpoca
JIEKIIUSA Ne 5
3aBucuMoOCTh CKOpOcTH peakuuu ot Temmneparypsl. [lpuanun Jle-Illarease

THUIIOBBIE BOITPOCbI JIAA TI'PYHIIOBOI'O OBCYXJIEHUA HA
JIEKIITMOHHBIX 3AHATUAX:

1. Kak 3aBUCUT CKOPOCTbh XMMHYECKON PEaKIMK OT KOHIIEHTPAIMK pearupyromux BelecTB
JUTSL CJIIOKHBIX peakiuii?

2. Harmmmre nuddepeHnnanbHoe KHHETHUECKOE YPaBHEHNE PEaKIINH.

3. Uro Ha3pIBAIOT MOPSAKOM peakiuu? Kak IKCIepUMEHTAIBHO ONPENSNISIOT MOPSIO0K
peaxkuy Mo JaHHOMY BEILECTBY?

4. Kak W3MEHSIOTCS KOHIEHTpAallUM BEIIECTB BO BPEMEHH 10 Mepe MPOXOXKICHHS
peakuuun? Hanummre MHTErpaabHOE KWHETUYECKOE YPABHEHUE JJIsl PEAKIMK IIEPBOTO MOPsIIKa.

5. Or kakux (aKTOpOB 3aBUCUT CKOPOCTh XHUMHUECKOW pPEaKIUU B TETEPOr€HHBIX
cucremMax?

6. Kak u mouyeMy 3aBHCHUT CKOPOCTh pEakIMH OT Temriepartypsl? Hammmmre ypaBHEHHE
Appennyca. KakoB @u3nyeckuil cMbIC KOHCTaHT ypaBHeHus? Kakue skcrnepuMeHTalbHbIE

JaHHbIE HEOOXOIUMBI IS pacyeTa SHEpPTrur akTUBalUn?
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11.1.4. TunoBbIie TeCTOBLIE 3a0aHUA

Tema «OCHOBHBIE MOJIOKEHHS, IJIEMEHTHI XUHMHYECKOH TEPMOJIMHAMMKH U TeILIOBbIE
3¢ dexThl XUMHUYECKUX PeaKIri»
1. TenuoBo# 3P QeKT peakmuu XapakTepru3yeTcsi U3MEHEHHUEM
1) sHTpONMY; 2) SHTANBINM; 3) MOBBIILIEHUEM TEMIIEPATYPhl; 4) BHYTPEHHEN YHEPIHH.
2. Peakuus nmporekaeT caMOIPOU3BOJIBLHO B MPSMOM HaIlpaBJIEHUH, €CIIU
1) AH<0; 2) AG<0; 3) AS>0; 4) AH>0.
3. DHTpomnus ABISETCS XapaKTePUCTUKON
1) TeroTsl cUCTEMBI; 2) 6ecropsiika CUCTEMBI; 3) MOTEHIMATBbHON SHEPTUU CHCTEMBI;
4) nBUKEHUS MOJIEKYJI.
4. TemnoBoii 3¢ heKT peakuy 3aBUCUTE OT
1) TemnepaTypsl OKpyXKaroleil cpebl; 2) AaBlI€HUs B CUCTEME; 3) HAYAIbHOIO U
KOHEYHOTO COCTOSIHUSI CUCTEMBI; 4) MyTH MPOTEKAHUS PEAKIIUH.
5. B xope peakuuu mpoucXouT BBIJIEICHUE T'a3a — CUCTEMa PacIIupsieTcs, IPU TOM €e
1) sutpomust ymenbmaercs (AS<0); 2) suransnust ypeaunurusaetrcs (AH>0);
3) sutponus Bo3pactaet (AS>0); 4) BHyTpeHHsIs Heprust ymeHbiaercs (AU<0).
6. s xakoit peakiuu ASxp >0?
1) CaCO3 (k) =CaO(x)+ COx(T);
2) 2S0; (r)+ O,(r)=2S05(1);
3) Ia(r)+ Ha(r) = 2HI(1);
4) 3H2(r)+ N(r) = 2NHj3(1).
7. Peaknus npoTekaeT caMOIIPOM3BOJIBHO IIPH TeMueparype Huxke paBHoBecHoi (T<T,), B
ClIy4ae eciu
1) AH<0, AS<0; 2) AH<0, AS>0; 3) AH>0, AS<0; 4) AH>0, AS>0.
8. Peakuus mpoTeKaeT CaMOMPOM3BOJIBHO TMPHU TEMIEpaTypax BbIIIE TeMIEepaTyphl
paBHOBECHS, B CITydae ecliu
1) AH>0, AS>0; 2) AH<0, AS<0; 3) AH<0, AS>0; 4) AH>0, AS<O0.
9. B cucreme HET paBHOBECHSI, pEaKIIHsi HE BO3MOXKHA TIPH JIFOOOH TeMIieparype, B cirydae
eciu
1) AH>0, AS>0; 2) AH<0, AS>0; 3) AH>0, AS<O0; 4) AH<0, AS<0.
10. Peaxiust mpoTeKaeT caMOMPOM3BOILHO MIPH THO00H TeMIepaType B cliydae
1) AH<0, AS>0; 2) AH<0, AS<0; 3) AH>0, AS<0; 4) AH>0, AS>0.
11. Peaxius siBIsieTCS 9K30TEPMHUUECKOM, €CITU
1) AH<O0; 2) AU >0; 3) AU<0; 4) AH>O0.
12. Peakmust mpoOTEKaET C MOTJIOMCHUEM TeIlIa, eCITH
1)AH<0; 2) AS>0; 3) AH>0; 4) AU>O0.
13. Cucrema HaxOJIUTCS B PABHOBECHUH, €CITH
1) AH=0; 2) AS=0; 3) AG=0; 4) AU=0.
14. DHTpONUS CHCTEMBI MOBBIIIASTCS TPU
1) konaeHcanuu napa; 2) KUMeHUH KUAKOCTH; 3) KPUCTAIUTH3AIUH JKUIKOCTH;
4) pu TUTaBICHUH
15. DHTpOnUs CUCTEMBI YMEHBIIAeTCs MIPU
1) kpucTamu3anuu; 2) MIaBIeHUH; 3) BO3roHKe; 4) paCTBOPEHHUH.
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16. Peakuus npotekaer mo ypasueHuto 2 HCly) + Cayy = CaClyyy + Hyr. Crombko Moreit
HCI Berynuino B peakiuto, eciu Beiaenuiochk 152,88 kJ[x teruia?
1) 1 momb; 2) 0,25 mons; 3) 0,5 moinb; 4) 1,5 Moub.
17. Duranenus obpazosanust FEO cocraBmser -265 k[ /Moab. CKOJBKO Teria BBIICIUTCS,
eciu obpasyercs 144 T okcupa xemnesza?
1) 132,5 xJIx; 2) 530 x/Ix; 3) 677 x[Ix; 4) 488 xJIx.
18. Cornacho 1 cineacrButo 3akoHa ['ecca TernoBoi 3G ekt peakiuu
Fezo3(K) +3 CO(F) =2 FE(K) +3 COz(r) paBeH
1) AH%p = - 240,18 xJIx; 2) AHxp = 240, 18 kJx; 3) AHxp = 340 kJIx;
4) AH%p = - 226,9 kJ[k.
19. Durponus cucrems! B xoze peakuuu NaCOs() = NayO(y) + COy(y yBeIHMUMBaETCH, T.K.
1) obpa3syercs ra3; 2) peakiius caMOIpPOU3BOJIbHAS, 3) 00pa3yeTcs OKCHI HATPHS;
4) oOpa3yroTcs 1Ba OKCUIA.
20. Onpenenute TemI0BOH 3PPeKT cropanus KUAKoro CSy 10 00pazoBaHus razo00pa3HbIX
COZ u SOz.
1) - 602 x]Ixx; 2) 635,2 xJIx; 3) — 635,2 kJx; 4) 602 kJx.

Kputepuu orieHUBaHMS TECTOBBIX 3a/IaHUI:

- OIIEHKA «HEYAOBIETBOPUTEIHHO - 32 20-40% MpaBUIHLHO BBHIMOTHEHHBIX 33/IaHUI;
- OIICHKA «YIOBJIETBOPUTEIBLHO» - 32 50-70% mpaBUIIbHO BBHIOJIHEHHBIX 3aJaHHUIA;

- OLIEHKa «xopo11o» - 3a 70-85% npaBUIbHO BHIIOJHEHHBIX 3a/1aHUN;

- OIICHKA «OTJINYHOY - 3a NMPaBUJIbHOE BhIMOIHEHHE Oosiee 85% 3amaHuil.

11.1.5. TunoBbIe 3aaHUs 151 KOHTPOJIbHOMH PadoThI

KOHTPOJIBHAS PABOTA Ne 1
TEMA «OCHOBHBIE 3AKOHbI XUMHUWN»
BAPHUAHT 1

1. Cxonbko Moneit u Monekyn conxepxkut 10 T xmopa npu H.y.? Onpenenure ero o0beM
(1.y.).

2. B3aTbl paBHBIE MacChl a30Ta W KUCJIOPOJa NpU OJUHAKOBBIX ycioBusx. Ompenenute
COOTHOILIEHHE 00BEMOB ITHX Ia30B.

3. I'a3, MIOTHOCTH KOTOPOTO MO BO3AYyXY cocTaBiseT 0,6, HAXOAUTCSA B COCY€ EMKOCTBIO
201 mox naBnenuem103,8 klla an/IZOOC.PacchTaﬁTe Maccy rasa.

4. Ipu HarpeBannu 20 T Metawia noxydeHo 21,66 r okcuaa. OnpenenuTe SKBUBAJICHTHYIO
Maccy OKCHa U MeTaia.

5 Kakoif ra3 u B KakoM KOJIMYeCTBe 0Opa3yeTrcsl MmpH B3auMojeicTBuu 6,4 T Meau C
U30BITKOM KOHIIEHTPUPOBAHHOW CEPHOU KUCIIOTHI?

6. DxBHUBaJIeHTHas Macca MeTasuia paBHa 20r/Moinb. Kakoif mporeHT mo Macce KMcaopoja B
OKCHJIE JaHHOT'O MeTasia?

BAPHUAHT 2

1. Macca 1x ra3a npu H.y. paBHa 0, 0021kr. Onpeaenure MOJSIPHYIO MacCy rasa u €ro
TUTOTHOCTB TT0 BO3IYXY.

2. B kakoMm 00beMe BOJIOpOA MTPH H.Y. COJEPIKUTCS 18-10%® MOJIEKYT?

3. OnpeeluTe AaBjIeHNE STHICHA B cocyae oobemom 10 i1 mpu -2 C.

4. Ilpu BoccranoBienuu 1,34 r okcuaa meramia BogopoaoM odpazosaiock 0,324 T BOJBI.
Omnpenenute 5KBUBAJIEHTHYIO Maccy MeTala.
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5. Cmemanu 7,3 xmopoBogopoaa u 4r ammuaka. CKOJIBKO TPaMMOB XJIOPH/Ia aMMOHHUSI TIPH
3TOM obOpa3zyercs? Kakoif ncxoaHslii ra3 ObLI B3ST B U30BITKE?

6. [Ipu B3aumozeiictBuu ¢ Bomoil 0,25T NBYXBaJEHTHOI'O MeETajla BBIACTWIOCH 140Mi
Bojiopoaa (H.y.). Kakoit ato metann?

BAPHUAHT 3

1. Haiinure cooTHOLIEHNE 0O0bEMOB PaBHBIX MACC a30Ta U aMMHUAKa.

2. Onpenenute maccy okcuna yraepoaa(ll), conepxarnryro 2 1026MOJ'ICKYJ'I.

3. Kakoii 00beM 3anumaet 4 r Bogopoaa npu aasieaun 1 armocdepa u 5°C?

4. PaccuuTaiiTe SKBHUBAJICHTHYIO MacCy OJJIEMEHTa, €CIM €ro COeAMHEHHE C Ccepou
conepxkut 13,8% (1o mMacce) cepbl, IKBUBaJICHTHAsI Macca KoTopoii paBHal6,031/Mob.

5. K pactBopy, conepxkamemy 10r mutpara csunua (II), npunumu 10 mun 5%pactBopa
xiopuza Hatpusi (p = 1,03r/cm®). Onpeennte Maccy 06pa30BaBIIErocs OCAIKa.

6. IIpu B3aumopeiictBuu 13r meramna (I) ¢ Bomoit Beimenuiock 3,731 Bomopona(H.y.).
Onpenenure 3TOT METaILI.

BAPUAHT 4

1. Ompenenute o0beM yriekuUciaoro raza (H.y.), COAEPXKAIIEr0 TaKOe e KOJIMYECTBO
MOJIEKYJI, 4TO U B 10r BOABL.

2. Ilpu 7°C naBienue raza B 3aKpBITOM cocyze paBHo 96 kIla. KakuM craHer jaBiicHUE,
€CIIM OXJIaauTh cocya 10-33°C?

3. U3 CKONBKHX aTOMOB COCTOUT MOJIEKyJia aproHa, €CIH IUIOTHOCTh €r0 IO BO3IYXY
paBnal,38?

4. Oxcun metaia (1) copepxkut 30% no macce kucnopoza. OnpeneanuTe STOT METal.

5. Cxonpko HuTpata menu (II) obpasyercs mpu B3auMoIeHCTBUU M30BITKA pa30aBIeHHON
azoTHoU kucioThl ¢ 3,2 T menu? Kakoil ra3 u B kakomM oObeMe (H.y. BBIIEISIETCS B STOM
peakuuu?

6. OxBuBaseHTHas Macca Metaia (II) paBHa 12 r/monbe. OmnpenenuTe HPOLEHTHOE
coJiep;KaHue KHUCI0poJa B OKCHJIE 3TOr0 MeTallia.

BAPHUAHT 5

1. ComnocraBbTe 4yMCcIO MOJEKYI, coAepxamuxcs B Ir a3ora u B It okcuna azora(ll). B
KaKOM CJIy4ae ¥ BO CKOJIBKO pa3 YMCIIO0 MOJIEKYN OoJbIie?

2. Kakoil o6bem npu H.y. 3aHumaet 10r xiopa? CKonbKko MOJIeH XJ1opa COAEPKUTCS B 3TOM
macce?

3. KakoB ob6veM Bomopona mpu 17C n naenenun 200 klla, BeaenuBmIerocss npu
pacTBOpeHHH 1,5 KT IIMHKA B COJSTHOM KHCIoTe?

4. Tlpu coenunenuun Ir docdopa ¢ kucimopoaom Ob110 ModydeHo 2,29t okcuna docdopa.
BriBenute popmyiny aToro okcuaa gocdopa.

5. MoxHo 1 >xene3o Maccoit 5,6r npesparuts B Fe;0, B3aumozeiicteuem ¢ 0,05 moib
kucnopona? Kakoit o6wem kucnopoga (H.y.) moTpedyeTcst Ajis MOTHOTO MPOTEKaHUs JaHHON
peakuuu?

6. CkoImbKO JKBUBAJCHTOB BOJOpOAA MOTpedyeTcs AJisi BOCCTAHOBJICHHS 7,2 T OKCHIA
xenesa(Il). Kakoit 00bem 3aiiMeT naHHOE KOTUYECTBO Bo1opoaa?

BAPHUAHT 6

1. PaccumTaiiTe Maccy OJTHOH MOJIEKYJIbI CEPOBOAOPO/IA.

2. Tlpul7°C n nmasnennn 104kITa macca 6241 rtasa cocrasmsierl,185 kr. Ompenemute
MOJIIPHYIO Maccy rasa.
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3. OmpenenuTte MIOTHOCTH a30Ta Mo Bojgopoay. Kak oTHOcATCS 00beMbl paBHBIX MacC 3TUX
ra30B MPU OJIMHAKOBBIX YCIOBUSIX?

4. Mpibsik 00pa3yeT /iBa OKCHIa, COJePKAIIUX COOTBETCTBEHHO 65,2 1 75,7 % MbIIIbsKa
no macce. Onpenenure XuMUIecKue GOPMYIIbI STUX OKCHIIOB.

5. Ilpu BoccranoBienuu yriem 32 r okcupga xenesza(lll) obpasosanocs20,81 r xenesa.
BbraucauT BeIXO/[I JKkeJie3a B IpOIeHTax Mo Macce.

6. Ha BoccranoBmenme 1,8 r okcmma meramia tpebyercs 0,833 1 Bomopoma(H.y.).
Onpenenute SKBUBAJICHTHBIE MAaCChl OKCUA U METalIa.

BAPUAHT 7

1. Onpenenure mMaccy 101 azora mpu H.y. Kakoe KOJIMYECTBO MOJIEKYJ COACPKUTCS B
JTAHHOM 00BeEME?

2. Onpenenute 00bEM YIIIEKUCIIOTO ra3a (H.y.), coAepKalluid Takoe e KOJIMYECTBO MOJIb,
kak u B 10 r Bomopoa.

3. Ilpu kakoMm aaBlieHMM Macca XJiopa 00beMoM 31 COCTaBUT 2,5T, eciu TemIepaTrypa
pasHa 25 C?

4. Dnement oOpa3yer okcuu, coaepxamuid 32% mo macce kuciopona. Paccuwmraiite
SKBHBAJICHTHYIO MacCy JIaHHOTO JIEMEHTA.

5. HaBecky crmutaBa maccoit 8,215r, comepskamero 75% wmapranma u 25% anroMuHUS,
o0paboTai pacTBOPOM COJITHON KHUCIOTHL. OmnpenenuTe 00BEM BBIICIUBILEIOCS BOJIOPOJAA
(n.y.). HaBecky aToro e crutaBa maccoit 6,89 r obpaboranu mienousto. Beruncnute oobeM
BBIJICJIMBIIIETOCS] BOAOPO/Ia MPH 21°C u 988 xIla.

6. Ha oxucneHue [ByXBaJIeHTHOro MeTayiia Maccoi 8,34 1 HeoOxogumo 0,68 1
kuciopoaa(u.y.). Onpenenure, 4To 3TO 3a METAIL.

BAPUAHT 8
1. Kaxkoii o6vem npu H.y. 3aHumaeT 10 r ammuaka? CKOJIBKO MOJIEKYJ COAEPIKUTCS B 3TOU

Macce BelecTa?

2. [TnoTHOCTH MTapoB Opoma 1o Bo3ayxy paBHa 5,37. KakoB coctaB Moyiekyn 6poma?

3. Onpenemure Maccy 10 1 kucnopona mpu 21°C n maBnennnl25 xI1a.

4. ITpu BoccranoBnenun 16 r okcuma meramia (111) amromuanem nomydeno 10,2r okcuma
amoMuHus. OrnpesenuTe, 94To 3TO 32 METalI.

5. BemectBo umeer cnenyrommii coctraB % no macce: 37,71 natpus, 22,95 kpemuus, 39,34
KHCII0pOoZa. Y CTAHOBUTE MPOCTEHIIIYIO (DOpMYITy STOTO BEILIECTBA.

6. Ilpu cxxuranum St Metayuta oopazoBanock 9,44 r okcuaa qaHHoro Meramia. OnpenenuTe
HKBUBAJICHTHBI MacChl OKCH/Ia U METaJIa.

BAPUAHT 9
1. Yemy paBHa Macca MosekyJibl okcuaa cepsl (1V)?

2. IlpenenbHbIit Ta3000pa3Hbli  yriaeBogopox Maccoi 0,268 r 3aHuMaer o00beM
200Mmm(H.y.). Haitnute MOISIpHYIO MacCcy U YCTaHOBUTE YTIIEBOJIOPO/I.

3. Cocyn emkocthio 10 mpu 27°C BMeImaer OfuH MOJb Bo3ayxa. PaccunTaiite naBieHue
BO3/lyXa B COCYJIe, €CIIM MOJIIpHAsl Macca BO3yxa paBHa 29 1/MOJIb.

4. Tlpu BoccraHoBieHuu 8,06 T okcuga MeTaula OepuUIIMEM MOJIYYeHO 5 T OKcHaa
O6epwuns. PaccunTaiiTe SKBHMBAJIEHTHYIO MacCy MeTajUla, €ClIM DKBUBAJEHTHas Macca
O6epwius paBHa 4,5 1/MOJIb.

5. Ilpu paznoxeHun kapOOHATa KaJbLUS BBIIENUIOCH 5,6 J YIJIEKUCIOro rasa(H.y.).
Omnpexnenute Maccy THAPOKCHIA Kallusi, HEOOXOAMMYIO JUIS TPEBPAIICHUS BBIACITHBIIETOCS
rasa B kapOoHat kanus. CKoJIBKO MoJiel KapOoHaTa KaJbIUs IPH 3TOM Pa3I0KUIOCH?
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6. YerplpexBaJIeHTHBIH MeTauT Maccor Ir pearmpyer ¢ 0,27 T kucnopoma. Onpenenure

HKBHUBAJICHTHBIC MACCHI ITOTO OKCUAA M METajuia. Y CTAHOBUTE, UYTO TO 32 METaJLI.
BAPHUAHT 10

1. Ompenenute Maccy KHCIOPOJAA, COAEPKAIIETO CTOJNBKO JK€ MOJEH, CKOJBKO HX
COJIEPXKUTCS B 36T BOJIBI.

2. Macca rasa oGbemom 107 m® (n.y.) paBHa 1,17510° kr. Borauciutsb MOJICKYJIIPHYIO
Maccy rasza ¥ Maccy OJTHOW MOJICKYJIbl 3TOTO ra3a.

3. Kakoii o0bem okcuga yriaepoga(IV) MOXHO TONYy4YHTh TPH MPOKATWBAHUH
rugpokapbonara Hatpus Maccoit 210 r npu25 C u nasiennn 1 06x[1a?

4. DKBUBAJICHTHAs Macca MeTayia paBHa 25r/monb. Paccumraiite 06beM Bogopoaa(H.y.),
HEOOXOIMMOTr0 JIJIsI BOCCTAHOBJIEHHS €TI0 OKCcHIa Maccoi 4,95r.

5. Kycouek cepebpsino MoHeTsl Maccoii 0,3 r pacTBOpWIM B KOHLIEHTPUPOBAHHON a30THOM
kucnote. K momydennomy pactBopy nobasuim xiopuaa Hatpus. O6pa3oBaics 0cag oK Maccoi
0, 199 r.Kakoii % cepebpa mo Macce coaeprkajcs B MOHeTe?

6. KakoBa Macca rujipokcuia Kajius, CoJIeprKaliasi CTOIBKO )K€ SIKBUBAICHTOB, CKOJIBKO UX
coaepxxutcs B128 r rusipokcuaa Kanbius?

11.2. TunoBble KOHTPOJIbHbIE 3aJaHUS WJIM HHbIe MaTepPHAJbl, HEOOXOAUMbIE JIf
OLICHKM 3HAHUH, YMeHHIi, HABBIKOB U (WJIH) ONBITA B X0/€ MPOMEKYTOYHOMH ATTECTALlUM 1O
AMCIHUILTIMHE

DK3aMeH TPOBOJUTCS B YCTHO-NMCBMEHHOH (opMe MO BCeMy MaTepHally H3y4yaeMoro
Kypca «OO011as 1 HeopraHudeckasi XUMUN»

DK3aMeHaI[MOHHBIN OUJIET COEP>KUT 5 BOIIPOCOB U3 Pa3HBIX TEM Kypca.

IK3AMEHAIIMOHHBIE BUJIETbI

DK3AMEHAIIMOHHBINA BUJIET N1

1. BHyrpeHnHss sHeprust u ee ¢uszndyeckuil cmbica. IlepBblif 3aKOH TEepPMOIMHAMMKH.
Onranenusa. CraHmaptHele ycinoBus. TeruioBeie dddekTsr peakmuii Qv u Qp. DHmo - u
HK30TEPMHUECKUE peaKIMi. DHEPreTHYecKre AMarpaMMbl 3TUX PEAKIIMH.

2.. Juccounanus snextponutoB. MoHHoe mnpousBereHue Bonbl. Illkama KHCIOTHOCTH.
HeiitpaneHble, kucnple U 1mesnouHsle pactBopsl U ux pH. Omnpenenuts pH B HachlieHHOM
pactBope Al(OH)3

3. Ilnazma. Ee xapakrepuctuku. [IpumMeHeHue niaa3mbsl B IPOMBIIUIEHHOCTH.

4. Kaxkosa xornenTparnus noros H', OH u pH B 5 % pacTBope YKCYCHO# KHUCIOTHL.

5. B rabBaHHUECKOM dJIEMEHTE poTekaeT peakuust Mg +Sn*" = Mg®* + Sn*

A). HapucoBath cxemy 3jieMeHTa U ONpPEAEIUTh HalpaBiICHUE JBUKEHUS JIEKTPOHOB BO
BHEIIHEH 1IEIIH;

B). Paccumrate D.JI.C, ecnm kouuentpamms woHoB [Mg™], [Sn®*] u Sn*™* paBHmI
cooTBeTcTBeHHO 0,1, 10 1 10 mons/n

3K3AMEHAIIUMOHHBIA BUJIET N2

1. 3anucaTh ypaBHEHUS MpPSIMbIX U 00paTHBIX ckopocTeit rereporenHoi (CaCOz = CaO +
CO3) u romorennoit (2N,0O = 2 N, + O, - Bce BemecTBa - Ta3bl) peakuid. DHEPrUsl aKTHBAITUH
npoiiecca. AKTUBUPOBAaHHBIN KOMITJIEKC. AKTUBHBIE MOJIEKYIIHI (paciipenesnenue Makcpenia).

2. Hns peakuu 2N,0 = 2 Ny + Oy onpenenuts: TemIoBoi d((GEKT peakinu; BIPAKSHHS
ans xkoHctanT K. u K, n cooTHomeHune mexay HMMH. Byzner mm peakuus caMoInpoH3BOJIBHO
npotekarts pu 100 °C.

3. Boeruncnuts [1P CaFy, ecniu B 1 mutpe Boabl pactBopsercs 0,0157 r aToi comu.

4. Tlombepute KOXPPHUIMEHTH B YpaBHEHUH. YKaXHUTE OKHCIUTEIh W BOCCTAaHOBHTEINb.
Kakoii 13 211eMeHTOB OKHCIseTCsl, KaKOM BOCCTaHABINBACTCS?
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Al + KyCrp07 + HoS04 — Al(S04)3 + Cro(S04)3 + K2S04 + HO
5. JlmarpamMma IlypGe. Kakue naHHple MOKHO MOJYYWTh B IJIaHE KOPPO3WH METAILIOB Ha
OCHOBE ITOM AMarpaMmbl?

DK3AMEHAIIMOHHBINA BUJET N3

1. 3akon I'ecca m ero cneactBus. Tepmoxumuyeckue ypaBHEHHUs. Pacuer TemioBbIX
3P PEKTOB XMMUYECKUX PEaKIil 1Mo SHTaIbnusM oOpasoBanus (Ha mpumepe 2 NO + Clp; = 2
NOCI1) u cropanus. [IpakTudeckas 3HaYMMOCTb 3aK0oHa [ 'ecca.

2. @yukuu coctostaus cuctemel (U, H, G, S). x ¢usudeckuii cMBICT U CBS3b MEKIY
HUMU. YTO MO 3TUM MapamerpaM MOXKHO orpeneiautb? OTBeTbl 000CHOBAaTH W MOJITBEPAUTH
dbopmynamu.

3. Boruncauts pacrBopumocts U ITP Ni(CN),, eciiu B 500 Mt Bozsl pactBopsieres 2,09-10 8
T COJIN.

4. ArperatHble cOCTOSIHUA BenecTBa. VX KpaTkas XxapakTepUCTHKA.

5. Jlis rameBanmueckoro snementa Fe| Fe'? (Imoms/m) || Ag*(0,1mons/n) |Ag ykasarb
MOJIIPHOCTD AJIEKTPOJOB U HAIpaBJICHHWE IBUKEHMS DJIEKTPOHOB BO BHEIIHEW uenu. Paccuurarhb
S/C.

DK3AMEHAIIMOHHBIA BUJIET N4

1. Ilpunmun Jle-lllatenbe. ®DakTophl, BIUSIONIMAE HA CIABUT PABHOBECUS XUMHYECKOH
peaxmun. [loka3zaTs Ha mpumepe nonydenuss ammuaka u NHs . + HoO , = NH4OH, paccunran
MpeBapUTENHLHO TEIJI0BOM 3PPEKT ITON peakiUu.

2. I'maponus coneit. Ilokaszars Ha npumepe KHoPO4. Ctenens u koHcTaHTa ruaponusa. pH
cpensl pu rugponuse coneid. CriocoObl cIBUTa PaBHOBECHSI PU TUIPOIIH3E.

3. Onpenenuth naBieHue B cocyae oobeMoM 20 J1 Ta30BOM CMECH MPHU 20°C, cocrosieii u3
2 r xsopa u 10 r a3ora.

4. TTonbepure kodpdurments B ypasuerun: Al + KMn04+ HpS0; — Aly(S04)3 + MNS04 +
K, S04 + H20. Ykaxkute okuciurTenab U BOCCTAaHOBUTENb. Kakoi U3 311IeMEHTOB OKHCISETCS, KaKOn
BOCCTaHABIIUBAETCS?

5. CKOJNBKO TPaMMOB HUKEJS U XJIOpa MOXKHO MOJIYYUTh MPU SJIEKTPOIU3E XJIOPUIA HUKEIs
npu Toke 8 A u BpemeHH 2 yac. Beixoa 1o Toky kaTogHOro npoiuecca 66 %.

DK3AMEHAIIMOHHBINA BUJET N5

1. F'oMOreHHBI M TeTepOTreHHBIM KaTanu3. JJoCTOMHCTBA W HEIOCTATKH KaKJOTO0 METOJA.
MexaHu3M JIEHCTBUS KaTallM3aTropa Ha CKOPOCTh W HAa paBHOBeCcHME peakinuu. HapucomaTh
HHEPreTHUECKYIO AUArpaMMy peakIiiu 0e3 KaTaau3aTopa U ¢ HUM.

2. DHTpoOMHS, YTO OHA XapakTepu3yeT. VI3MeHeHre SHTPOIUH B TIpejieaX TOMOJIOTHISCKOTO
psiaa, IpU YCIOXKHEHUH MOJIEKYN, (ha30BbIX MEPEeXojiaX, C POCTOM TEMIEpPaTyphl, B PEaAKIMSIX C
y4acTHeM Ta3000pa3HbIX BemecTB. [1osicHUTh Ha mpuMepax: TepMudeckoro paznoxkenus CaCOsz u
B CHHTE3€ aMMHaKa.

3. MoHO 111 IpUroToBUTH pacTBop KoHIeHTpanueit 0,01 M u 0,0005 M, eciu I1P=4,4-10",

4. PaccraButh K03(pPuuuents! B ypaBHeHuu: KyS + KMnO4 + H,.SO4 — S + MnSO, +
K>SO4 + H50. YKka3zare OKHUCIUTENL U BOCCTAHOBUTED.

5. Koppo3usi ¢ BOIOpOAHONH M KUCIOPOJIHOW Aemoispusanueil. JKemesHas miacTUHKA B
KOHTaKTe C MeAHOW HaxomuTcs B BoaHoM pactBope KCl. 3ammmmre KaTOMHBIA U aHOIHBIN
MPOIIECC KOPPO3HH U ypaBHEHUE PEaKIIUK.

DK3AMEHAIIUMOHHBIA BUJIET N6
1. Btopoii 3akoH TepMoauHamMuku. OHeprusi [n0O6ca. YcimoBue camMonpou3BOIBHOTO
IIPOTEKaHUsl IIPOLECCOB M TEPMOJAMHAMUYECKOE PABHOBECHE B M30JIMPOBAHHOW CHUCTEME.
DHTAIBIUUHBIA U YHTPONTUUHBIN (hakTOphl. PaBHOBECHas TemmepaTypa peakiiu.
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2. CpenHsis 1 MTHOBEHHAsl CKOpPOCTh peakiuu. CKOpOCTh IE€TEPOreHHBIX peakIMid. 3aKOH
JNEUCTBUA Macc. MOJIEKYISIPHOCTh W TOPSIAKA PEAKIUMU. ODHEPrusi aKTUBAUUU. AKTHBHBIE
MOJIEKYJIBI.

3. Ckonbko motieid u Mosekya HaxoauTcss B 1 1 u 1 r CO? OnpenenuTs AaBiIE€HUE ra30BOM
cmec, nomerenHoi B 10 1 cocyn mpu T=298 K B konmmuectBe 40 r CO 1 42 1 N,.

4. Paccunrtats pH 0,2 M NH;OH; K, = 2.10°

5. Koppo3usa ¢ BOAOPOAHOM M KHUCIOPOJHOW Jenojisipusauueii. JKene3Has IUIaCTHHKA B
KOHTaKTe C MeAHOW HaxomuTcs B BoaHoM pactBope KCl. 3amumure KaTOMHBIA W aHOIHBIN
MPOLIECC KOPPO3UU U YPABHEHHE PEAKIIHiA.

SK3AMEHAINMOHHBIN BUJET N7

1. Oueprus I'm66ca. HeobxommmocTh ee ompeneiacHus. YCIOBHS CaMOIPOM3BOJIHHOTO
MPOTEKaHUsI TPOLIECCOB W YCTAHOBJICHUS paBHOBecus. V3MeHeHHWe U pacyueT SHTPONUU IPU
¢da3oBeIXx paBHOBecHsX. OrnpeaeiieHHe SHTPONMH W YCIOBUM, TP KOTOPBIX Oyaer
caMonpou3BoibHO npoTekats peakuus: 2NOy) + Oypy < 2NOyp

2. T'maponus. BelpakeHus IJisi CTETIEHHM M KOHCTAHTHI THIpOJM3a. PacyeT KOHCTaHTHI
ruaponn3a. CocTaBpTe€ MOJICKYJSPHBIE W HOHHO-MOJIEKYJISIPHBIC YpaBHEHHUS THUJIPOJIU3a,
OTIPENICTTUTE PEAKIIUIO UX BOJAHBIX PACTBOPOB:

a) ZnC|2; 6) CU(NO3)2; B) FeSO,.

3. Paccumtats pH 0,2 M NH,; OH; K, = 2.10”

4. Nana peakuus: CO + Cly = COCl,. Ucxoansie koHuenTpauuu CO u xmnopa passsl 0,7 u
0,2 M. BpuCIUTh KOHIEHTPAIMK BCEX BEIIECTB B MOMEHT paBHOBecusi, korga [Clz] = 0,1 M.
OrnpenenuTb KOHCTAHTY PAaBHOBECHS ATOM peaKIluu.

5. B xakom uHTepBanie pH HUKEIb U HUHK OYAYT KOPPOAUPOBATH B YCIOBUSX BOJIOPOAHOMN
JIETNoJIsIpU3aIuu?

39K3AMEHAIIMOHHBIN BUJET N8

1. OcHOBHBIE 3aKOHBI XMMHUH: COXpPAHEHHUE MACCHI, MOCTOSIHCTBA COCTaBa, SKBUBAJICHTOB.
["a3oBbie 3akoHbI (Uncno ABoraapo, ypaBHeHue MeneneeBa-Kianelipona, 3aKk0oH SKBUBAJICHTOB,
napiuaibHble JABJICHHUS Ta30B). ODKBHUBAJICHTHI PA3IMYHBIX KJIACCOB BEIIECTB (OKCHIBI, COJIH,
KHCJIOTBI, OCHOBaHUS).

2. DHeprerWueckas jguarpamMma peaknud. CBsi3pb DHEPTHMH AaKTHBAIIMH C TEIJIOBBIM
s dexkToM. AKTUBUPOBAHHBIN KOMILIEKC. BrnusHue karanuzatopa Ha E,q U ckOpocTH mpsMoit u
00paTHOM peaxIui.

3. VYpaBHATH ypaBHEHHE PEaKIMU M HAa3BaTh OKUCIUTENbh U BOCCTAaHOBUTENH. OmnpeaenuTh
nouaeT v peaxiyst camonpou3BosibHo: KNO; + KyCr07 + Ho.SO4— KNO3 + Cra(SO4)3 + KaSOy
+ H,0O

4. Kakoii U3 OKCHJIOB JIerde BOCCTaHOBUTH Bojopoaom: Ag,0O + Hy =2Ag + H,0 wm Cu,0 +
H; = 2Cu + H,0 OtBeT 060CcHOBaTh TEPMOJUHAMUYECKIMH pacueTaMHu.

5. Hamumure ypaBHEHHS JJIEKTPOIHBIX TMPOIIECCOB, TOJISIPHOCTh DJIEKTPOJIOB U

TOK0OOpa3ytoleit peakuuu, paccuntaiire 3/]C ralbBaHUYECKOTO dJIEMEHTA!
Fe| F82+(0,001M0HB/J'I) || Ag*(0,01 mons/n) | Ag

DK3AMEHAIIAMOHHBINA BUJET N9

1. DHTpoONUs NPOCTBIX U CIOXKHBIX BEIIECTB. DHTPOIUNHBIE JUArpaMMbl HHIUBUAYAJIbHbBIX
BemecTB. Bo3pactanue (yObUIb) SHTPOIMHU B 3aBUCUMOCTH OT CTPOCHHUS BEIIECTB, MPH (a30BBIX
Iepexolax M B XHMHUYECKMX pEaKIMsIX. II0Ka3aTh Ha IMpUMEpax I[OJIy4YeHHs aMMHaka u
TepMmuueckoro pasznoxenus CaCO3

2. BnusHue TemmepaTypbl Ha CKOpPOCTh XMMHYeckod peakuuu. IIpaBuio Bant-I'oddda.
VYpaBHeHne AppeHuyca. DHeprusi aKTHBAllMM M TPEAIKCIOHEHIUAIbHBII MHOXUTENb - HX
(bu3nUecKuit CMBICI.

3. Berauciuts momsipaocth pactBopa u pH 4 % pactBopa HCN. Kiycnors = 8.1010
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4. Jlana obparumas peakuus: 4HCly) + Oy 2 2H20) + 2Clyry Bwrancnurs AH%0g
peaknun. Kak MOBIHSIOT Ha PaBHOBECHYIO KOHIIEHTPAIIMIO XJIOpa CICAYIOIIME U3MCHEHHUS: a)
MOBBIIICHUE TEMIIEPATyphl; 0) yBeIMUYCHHE OOINEro MABJICHUS; B) YBEIMUCHHE KOHIICHTPAIHUH
KHCJIOPO/Ia; T) yBeIHYeHHE 00beMa PeaKIIMOHHOTO COCY/1a; /1) BBEACHUE KaTalnu3aTopa.

5. TBepaoe cocrostHue BemiecTBa. TBeppie pacTBOPBI. THITBI KPUCTAUTUHYESCKUX PEIICTOK B
TBEP/BIX TEJax.

9K3AMEHAIIMOHHBINA BUJET N 10

1. CranpmaptHas cBoOoaHass osHeprusi ['nbb6ca o0pa3oBaHus BEHIECTB M PacUeTh
CTaHAapTHBIX 3Hepruit I'mb6ca xumnueckux peakuuil. [lokasate Ha npumepe 3Fe(y) + 4H0 2
Fe3Ouus + 4Hyy). Onpenenuts paBHOBECHYIO TeMIIEpaTypy pPeakIMU M Kakoi U3 (aKTopoB
SHTAIBIUUHBIN WK SHTPONUNHBIN SIBISETCS TOMUHUPYIOIIMM B 3TOM peaklUy MpU CTaHAAPTHBIX
YCIIOBUSX?

2. XKunkoe cocTosHHE. DIEKTPOIUTHI M HEMIEKTPOIMUTHL TpaHchopMmanuu arperaTHoro
COCTOSTHHS TIPY U3MEHEHUH TEMIIePATyPhl U JaBJICHUS. DHTPOIMITHAS TUarpaMma BOJIBL.

3. Beruucnauth KoHCTaHTy W creneHb auccoumanuu NH 4OH, ecnu koHueHTpanus H*-
ronoB B 0,1M pactope  NH 4OH pasna 10 mous/1?

4. Jlano ypasuenne.MnO, + KCIO; + KOH— K;MnO, + KCI + H,O paccraButh
koo uuuentsl. [loineT nu peakuus B mpsiMoM HanpasieHun? OTBeT 000CHOBATE.

5. CocraBbTe cxemy u paccuutaiite DJIC raJbBaHUYECKOTO 3JIEMEHTa, B KOTOPOM ObI
npoTekana peakius: Zn + Co?* = Zn?* + Co, eciu koHLEHTpaLus HOHOB B pactBope: [Zn°*] = 1,5
MOJIB/JT U [COZ+] =0,01 monp/n

S9K3AMEHAIIMOHHBINH BUJET N11

1. O6Gparumbie U HEOOpATUMBIE MPOIECCHI. Y CIOBUS U3MEHEHHS! HANpaBJiICHUS 00paTUMBIX
XUMHUYECKHX PEaKuil. DHTANBIUUHBIN U SHTPONUIHBIN (hakTopbl. PaBHOBECHAst TemiiepaTypa U
ee OIlpeJieJIeHNE Ha IPUMEPE peaKLUu:

4HC|(F) + Oz(r) 2 ZHZO(F) + 2C|2(r) AH0298: -112,24 xJIx.

2. CremeHb W KOHCTaHTa aucconnanuu. CWibHBIE H cladble DIEKTPONUTHL. Busl
KOHIeHTpanuil. Pacyer crenenu auccorumanuu u pH pacTBopoB Ha mpumepe ciaabbIX KUCIOT H
ocHoBaHuil. Paccumtars pH u crenens auccornuanuu 0,1 M pacTBopa yKCYCHOM KHCIIOTBI

3. Kakoii o6bem 3anumatot 20 r xjopa npu 30°C u gaBmenun 150 atm?

4. Koncranta paBHoBecus peakuuu Ny + 3Hyp) @ 2 NHszg Ke=0,1 mpu 673K.
PaBHoBecHbIe koHLIeHTpanuu [Hy] = 0,6 monw/n; [NH3] = 0,18 mMons/n. Beruucinuth HauanbHYIO U
PaBHOBECHYIO KOHLIEHTPALIUU a30Ta.

5. CrasibHasi KOHCTPYKIIMSI HAXOJIUTCS B MOPCKOM Boje. Kakue nmporecchl NpoTEeKaroT IpH ee
koppo3uu? Kak H3MEHUTCS KOPPO3MOHHBIM TpOIECC, €CIU K KOHCTPYKUUHU TPUCOECTUHUTDH
LWHKOBBIA MPOTEKTOP?

9K3AMEHAIIMOHHBINA BUJET NI12

1. IIpuamun Jle-Illarenpe. DakTopsl, BIMAIOIME HA CIBUT PABHOBECUS XUMHUYECKON
peakiuu. [lokazaTte Ha mpuMepax noxydenus ammuaka u NHs -+ HyO 5= NH,OH,,

2. Tepmonuuamuyeckas cucrema. Buabsl cucteMm. CocrtosiHue cucteMbl. DyHKIUU
COCTOSTHUSI U TIapaMeTphl CUCTeMbl. BHYTpeHHss Heprus (ee pU3MYECKHil CMBICIT) U SHTAIBIUS
cucreMsl. [IpakTHiyeckoe MpUMEeHEHUE ITHX BEITUIHH.

3. Ilpu BoccTanoBneHuu BogopoioM 1,34 r okcuaa snementa odpazosanock 0,324 r BOAbIL.

OrnpenennuTs SKBUBAIEHTHYIO MacCy IByXBAJIEHTHOTO AJieMeHTa. UTo 3TO0 3a IeMeHT?

4. Beruucnute pH u pOH u crenens qucconnarum pactsopa: 8% pactsop HF

Kz = 6,61-10. IlnotHocTs pactBopa pasHa 1,2 r/em®
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5. Uepes pactBop FeCl, nporyctimu Tok cuinoit 3A B Teuennun 10 munyt. Paccunrars maccy
Kesesa, BblIenuBIIerocss Ha karogax npu B,= 80 %. Kakas napamienbHas peakiusi TpOTEKAeT
HapsAy C BbIACIICHHEM Xene3a Ha karoje? Kakoil ra3 m B KakoM KOJUYECTBE BBIACIHIICS Ha
nHepTHBIX aHoaax npu 100 % BeIxozae 1Mo TOKy?

S9K3AMEHAIIMOHHBIN BUJET N13

1. TloHsiTHE O CKOPOCTU XUMHYECKHX peakiuii. CpelHsis ¥ MTHOBEHHAsI CKOPOCTh PEaKIIHH.
DHeprusi akTUBAllMM TIpollecca B OOBIYHOW pEaKIMu W TMPU HCIOJIB30BAHMM KaTajlu3aTropa.
CKOpOCTh FeTepOTreHHBIX PEaKIHii U UX 0COOCHHOCTH. [TOpsIIOK U MOJIEKYIISIPHOCTD PEAKITUH.

2. Ilonoepure ko3 dunuentsl B ypasuernun Bi,O3 + KOH + Br, — KBiO3 + KBr + H;0.
VKaxxuTe OKHCIUTEIb W BOCCTaHOBHTENIbh. KakoW W3 2JIEMEHTOB OKHCISICTCH, KaKou
BOCCTAHABJIMBACTCs? TIOWIET JIM JAaHHAS peakmus B mpsAsMoM HampaiieHnn? OTBeT 000CHOBAaTh
pacueTom.

3. Haittu pH u konnentpanuto rugpokcua-uona 0,1 % CHzCOOH, p =1 r/em®

4. VcxonHble KOHIEHTpPALMU a30Ta U Bogopozaa B cucreme: No () + 3Hs () @ 2NH3() 6bu1n
[N2] = 2 mounw/n, [Hz]= 8 monb/n. K MOMeHTy HacTyruieHUs: paBHOBecusi npopearuposaio 10%
HCXOJIHOTO KOJIMYECTBA a30Ta. BO CKOJIBKO pa3 M3MEHUTCS AaBJICHHUE TOCIE MPUX0Ja PEaKIIUU K
pasHoBecuro. T = 5000C.

5. CocraBbTe cxemy u paccuutaiite DJIC raJbBaHUYECKOTO 3JIEMEHTa, B KOTOPOM ObI
nporekana peakums: Cd + Cu?* = Cd** + Cu, eciut koHueHTpawus HOHOB B pacteope: [Cd*] = 0,1
MOJIB/JT U [Cu2+] =0,01 monp/n

9K3AMEHAIIMOHHBINA BUJET N14

1. Ces3p crangapTHOM SHepruu ['nb0ca peakuuu ¢ KOHCTaHTOW paBHOBecus. CBA3b MEXKIY
K, 1 K. 3aBucuMOoCTh KOHCTAHTBI CKOPOCTH PEAKIMH B 3aBUCUMOCTH OT TEMIIEPATYPBHI.

2. 3akonsl Payna. DOynuockonuss U Kpuockonuss. OcMOC U OCMOTHYECKOE JIaBJICHHE.
CunpHble U crnadble 7IeKTPoauThl. CTeneHb TUCCOLMAMU U KOHCTaHTa auccoruanuu. Ot dero
3aBHCAT 3TH BEIMIUHBI?

3. Bo ckonbko pa3 pactBopumocts (Mosb/1) Fe(OH),, 6omnbiie pacrBopumoctu Fe(OH) 3,
ecim TPy =5-107% TIP ,=3,8-10°%.

4. KNO; + KMnO, + KOH — KNO3 + K;MnO4 + H;O. PaccraButh ko3huiineHTsl,
yKa3aThb OKHCIIUTENb M BOCCTAaHOBUTENb. [lOWIET 1M caMONpOM3BOJIBHO pEAKIUs B IMPSMOM
HarnpaBieHuu? OO0CHOBATH OTBET PACUETOM.

5. DIEeKTpONN3 paciiaBOB U PacTBOPOB. B uem 3akiir04aroTcsi 0COOEHHOCTH DJIEKTPOJIN3a B
BOJHBIX pacTBopax? UTo Takoe BBIXOJI MO TOKY U MEPEHAIPSIKEHUE PeaKIuu?

SK3AMEHAILMOHHBINA BUJET NI15

1. OOGparumsble peaknmu. 3aKoH JeMcTBUS Macc M KOHCTaHTBl paBHOBecHd Kc m K,
B3anMoCBs3b 9THX BENMYMH JUIs TOMOTeHHBIX Tra3000pas3HbIXx 4HClyy + Oz¢y 2H0ry + 2Cly 1
KoHJieHcupoBaHHbIX cucteM CaCO3 = CaO + COs.

2. 'maponus coned. CTeneHb U KOHCTaHTa TUAPOn3a. OU3HUECKUN CMBICHT ITHX BEUYHH?
Crymenuatsiii Tuaposn3 Ha npumepe ZNnCl, u NapgHPO,. Baustaue temmnepatypsl Ha K. Kakumu
croco6aMu MOKHO TIOJJaBUT TUAPOITH3?

3. PaccunTath KoHIeHTparmio noHoB H” OH “u pH 0,5 % pactopa NH;OH

4. TTonp3ysch TAONMUYHBIMU JaHHBIMU, paccuuTaTh AH )98 peakuuu

CO(F) + H,O = CO, ™t H, o)

Omnpenenutsb: a) AU peakiuu; 0) CKOIBKO IPaMMOB U CKOJIbKO JUTpoB CO BCTYMUIIO B

peakiuio, ecm Beiaenmiock 14,66 xJx terna (H.y.)?
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5. CranpHas ngeranp ObUla TalbBaHWYECKH ONMHKOBaHA 3a 1 wac 40 MHHYT B BOJHOM
pactBope ZnSO4 Macca nokpbiTus coctasuna 7,84 r, B,= 72,2%. Uemy ObL1a paBHa cuiia Toka?

S9K3AMEHAIIMOHHBINA BUJIET N16

1. AKTUBHBIE MOJIEKYJIBI U pacnpenesneHne MakcBemia. DHeEprusi akTUBallUU, MEPEXOIHOE
COCTOSHUE W aKTHBUPOBAaHHBIM KOMILIEKC Ha IpUMEpe OJHOCTaauiHON peakuuu. Hapucopatb
JIMarpaMmy peakiif.

2. CryneHyaTas AMCCOLMAIUS 3JICKTPOIUTOB B pacTBopax. KoHCTaHTBI Iuccounmanuu
KHUCIIOT U OcCHOBaHUI. OCHOBHBIE, KUCIbIE U cpeaHue coun. X nucconmanus.

3. Omnpenenuth pacTBOpUMOCTh AgyS, ecnu ero [IP = 6.10%°. Kax wusmenurcs
pactBopuMocTh Ag,S eciu B pactBop 106aButh 0,5 M K,S

4. Bpraucnuth KoHIeHTparuo noHoB Bogopoaa 1 pH B 0,01 M NaOH u 0,01 M pacTtBope
NH,OH.

5. Paccuwnraiite DJIC snemenTa Pt/Co® 0,01; Co?* 10™ // Cr** 103, Cr **, 10°M/xn/ Pt
VYKaxkuTe peakliMy U NOJSPHOCTh 3JIEKTPOIOB.

9K3AMEHAIIMOHHBINA BUJET N17

1. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. Kputepuu, onpeaensonue HanpaBlieHue
ITHX peakiui. MeToa Momypeakiuii st moadopa KOAIPQPHUIIMEHTOB YpPaBHCHHI Ha IMpUMEpe
peaxkuu:

Cu,S + HNO;s (koHI) — CU(NOg)z + H,SO,4 + NO

2. OcoOeHHOCTH KMHETUKH TeTEePOTeHHBIX peakiiii. [ OMOreHHBII U reTepOreHHbIN KaTalus.
JlocToMHCTBA M HENOCTaTKW TOMOTE€HHOTO M TETEpPOreHHOro kartainusa. UYTo HEeoO0X0oauMo
MOPEINPUHSITH, YTOOBl YBEIHUYUTH MPOU3BOJUTEILHOCTh PEAKTOpa MPH T€TEPOreHHOM KaTajuse.
[TprunHBI U3MEHEHUS CKOPOCTH PEaKIMU TpY BBEIACHHUH Kartanu3aTopa. HapucoBare auarpamMmbl
peakiuu. Bnuser nu karanu3aTop Ha paBHOBECHE U TEIUIOBOM 3pdexT peakuun?

3. Onpenenute pH pactBopa, cogepxarero B 1 0,351 NH,OH.

4. Ina peakuun 2CUus + 1/20501) = CuOmy AH298 KOTOpOI cocTaBisier -167,6 kX,
paccuuTaTh: a) CKOJIbKO JIMTPOB KHUCIOPOJa BCTYMWIO B PEAKIIMIO, €Clid BhIAeIMIOCh 335,2 kJ[x
tera? 6) AUCyg peakuuu (B nudpax).

5. CKOIbKO TpaMMOB CEpHOM KHCIOTHI OOpa3yercss OKOJIO HEpacTBOPUMOIO aHoJa Mpu
anekTponuse BoaHoro pactBopa NapSO,, eciiu Ha 3TOM ke aHoje BbiAenuiock 1,12 m kucnopoaa
(H.y.). PaccunTaTh Maccy rasa, oOpa3oBaBIIErocsi Ha KaToJ€.

S9K3AMEHAIIMOHHBIA BUJET N18

1. OcHOBHBIE 3aKOHBI XMMHUU: COXPAHEHHE MAaCChl, MIOCTOSIHCTBA COCTaBa, YKBHUBAJICHTOB.
["a3oBbie 3akonbl. (Unciao ABoraapo, ypaBHenne MeneneeBa-Kianeiipona,3akoH 5KBUBAJICHTOB).
DOKBUBAJICHTHI Pa3IUYHBIX KJIACCOB BEIIECTB (OKCHIBI, COJIM, KUCIOThI, OCHOBAHUS).

2.MexaHu3sM U CTaguiiHOCTh peakuuid. MONEKYyISIpHOCTh JJIEMEHTapHbIX CTaAud MU
DHEepreTHUYecKas auarpaMma MHOTOCTaJuiiHON peakuuu. Jlumutupyromas cragus. [lopsgok
peakiuu.

3. 3akon l'ecca m ero cneactBus. Tepmoxumuyeckue ypaBHeHHUs. PacyeTr TemIoOBBIX
b PexToB xumMudeckux peakiuii. [lokazate Ha MpUMeEpe peakIui CHHTE3a aMMUaKa.

4. ns peakun 2N,0 = 2 Ny +O; onpenenuts: 1) paBHOBECHBIE KOHIIEHTPAILIUU BEIIECTB,
ecu ucxoauas [N2O] = 0,2 M, a k MoMeHTY paBHOBecust nipopearupoBaio 20 % 3akucH a3oTa;
Omnpenemuts K, 1 K.

5. Kak mpoTekaeT KOppo3usi XPOMHPOBAHHOTO CTAJIBHOTO HW3JENHsA: a) B KUCIOW U 0)
HEUTpaIbHOU cpejie IPU HAPYIIEHUH [ETOCTHOCTH MOKPBITUsA? COCTaBbTe CXEMbI KOPPO3HOHHBIX
raJIbBAHHYECKUX JIEMCHTOB U 3aITUIIATE YPABHECHUS PEAKITHH.

3K3AMEHAHI/IOHHLII7[ BUJUET NI19
1. Onpenenuts pH 0,01 M HC1 u 0,1 M HCN (K =8.10"9).
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2. 3aKOH JEUCTBUS Macc. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMU OT KOHIICHTPAIUU
peareHTOB U TeMmImeparypbl. DHeprus aktuBauuu. [lopsnku peakuuu. KoHCTaHTBI CKOpOCTH H
paBHOBECHSI.

3. DHTpoONUs. DHTPONUIHBIC TUAarPaMMbl HHIMBHIYAIbHBIX BellecTB. Bo3pacranue (yObLIb)
SHTPONHMH B 3aBHCHUMOCTH OT CTPOEHHS BEIISCTB, NMPU (PA30BBIX IMEPEX0JaX MU B XUMHUUYCCKUX
peaxusx.

4. Nana peakuusi: CO + Cl, = COCl,. Ucxoansie konuentpanuun CO u xmopa paBusl 0,5 u
0,2 M. Omnpenenuth paBHOBECHBIC KOHIIEHTPAIIMK BCEX BELICCTB B MOMEHT BpeMmeHnu, Koraa [Cly]
=0,1 M. Paccuutarh KOHCTAaHTY paBHOBECHUS PEAKLMH.

5. OnpenenuTs TeMIlepaTypy, BbIllle KOTOpoi Bo3MoxkHa peakmus: 2H,S + 30, = 2 H,0 + 2
SO,. Bce BemiectBa ra3oo0pasHbl. Mper 5m peakiusi CaMONpPOU3BOJBHO TNPH CTAaHAAPTHBIX
yCIIOBHAX? DHTPONMUNHBIN WM SHTATBIMUWHBIN (aKTOP ONpeaensieT MPOTeKaHNE peaKIuu?

S9K3AMEHAIIMOHHBIN BUJET N20

1. Bousaue TemmepaTypbl Ha CKOPOCTh XHMMH4YecKoi peakiuu. [IpaBuimo Bant-TI'oddda.
YpaBHeHHEe AppeHuyca. DHEpPrus aKTHBAMA M IPEAIKCIIOHCHIMAIBHBIA MHOXHUTEIb - HX
¢dusnueckuii cmpicn. Kak MoxHO caBuHyTh paBHOBecue peakiuu 2N,0 = 2 N, +O; B oOpaTHOM
HarpasieHuy, eciau AHy, <0.

2. BoruncnuTh KOHLIEHTpanuio HoHOB Bogopoaa u pH B 0,01 % pactBope NaOH.

3. Jns peaxkumm 2N,0 = 2 Ny +O, onpenenuth: 1) paBHOBECHBIC KOHIICHTPAIIMK BEIIECTB,
eciu ucxoanas [N20]=0,2 M, a x MomeHTy paBHOBecusi npopearupoBaio 20 % 3akucu a3oTa;
Omnpenenuts K, 1 K. 2) Bo ckoIbKO pa3 U3MEHUTCS JaBJIEHHE IIPH PAaBHOBECHHU 110 CPABHEHUIO C
HCXOJHBIM COCTOSIHHEM?

4. SnCl, + K,Cr,0; + HCI — SnCl, + CrCl; + KCI + H,0. PaccraButh KO3 GHIIMEHTHI,
yKa3aTh OKHUCJIMTEIh M BOCCTAHOBUTENb. [lOWIET 1M CaMONpPOW3BOJIBHO PEAKIUS B IMPSIMOM
HarpaBjaeHun? OOO0CHOBATh OTBET PACUYCTOM.

5. Jlust raasBaHmdeckoro sementa Fe| Fe*? (0,001monb/1) || Ag'(0,1mous/n) |Ag ykasars
MOJIAPHOCTD 3JICKTPOIOB U HAIIPABJICHHUE JIBHKCHHS 3JICKTPOHOB BO BHEIIHEH Ienu. Paccuurarh
SJ1C.

D9K3AMEHAIIMOHHBINA BUJET N21

1. OKHUCIUTENIbHO-BOCCTAHOBUTENNbHBIE M OOMeHHble  peakuuu.  Kputepuw,
ONpeeNsAoNINe HalpaBlIeHUe 3TUX peakuuid. PacctaButh K03(pQUIMEHTH W IOKa3aTh Ha
IPUMEPE PEAKLIUU:

Al + KMnO, + H,SO,— A|2(SO4)3 + MnSQO, + K,SO4 + H>,0

HOWJIET JIM JaHHAs peakiysi caMoNpon3BoIbHO? OTBET 000CHOBATh PacyeToOM.

2. Paccuurath TemnoBoil 3 ekt npoiecCa U paBHOBECHYIO TEMIIEPATYpPY Il peaKuu:

Al,C; () + 60, = 2A1,03 () + 3CO,. Kakoe koi-Bo Temuia BBLACTUTHCS IpH 00pa3zoBanuu 10
CO..

3. Haittu pH u xoHnenTpanuto ruapokcua-uona 6 % CH3COOH, p = 1,1 r/em®

4. TepmoauHamuueckas cucrema. Buapl cucreM. BHyTpeHHsST BSHeprus, >SHTalbINS,
3HTpomnust U >Heprust ['md6ca cucrembl. X (usnueckuil cMbICi, B3aUMOCBSA3b U MPAKTHUECKOE
IPUMEHEHNE ITUX BEIUYUH.

5. IlpuunHBl BOZHUKHOBEHUS TajbBaHONap MpH Koppo3uu. CrocoObl 3aIllUThl METAIIOB OT
KOPpO3UH.

9K3AMEHAIIMOHHBINA BUJET N22
1. l'oMOreHHBI M TeTeporeHHbIN KaTanu3. BiusHue karanuszaropa Ha Oapbep MpsIMON U
oOpaTHOM xuUMHMuYeckoW peaknuu. Karanu3 u Xumudeckoe paBHOBecue. JlocTomHCTBA U
HEJOCTATKU TOMOT€HHOI'0 ¥ I€TEPOr€HHOI0 KaTaau3a.
2. Paccunrars pH u crerens auccommaryn 0,1% pactopa NH,OH, K, = 1,8:10 ®
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3. T'ereporeHHOe paBHOBECHE OCAOK - HACHIINICHHBI PacTBOp TPYAHO PACTBOPHMOIO
anektponuta. Paccunrtars 1P Hackimennoro pacrsopa AI(OH)s ecnin kornenTpanust nonos OH™ B
HeM paBHa 10° M/ Kak MOXHO CHABHHYTb PaBHOBECHE B 9TOM CIy4ae B IPSIMOM M OOPaTHOM
HarnpaBJIeHUAX ?

4. AH®;9s peakiu Cds) + 1/2051) = CdOyy) coctaBuser - 256,43 x/x. Onpenenuts: a)
AU°,9g peaknuu B mudpax; 6) ckoiabko moseir Cd He0OXOAMMO B3SITh, YTOOBI BHIICIHUIOCH 628
kJ>x Terna?

5. CocraBbTe cxeMy u paccuuTaiite DJIC TaJlbBaHUYECKOTO DJEMEHTA, B KOTOPOM OBl
nporexana peaxums: Ni + Ag*= Ni®* + Ag, eciu koHuenTparis nosoB B pactsope: [Ni*] = 0,01
moub/11 1 [AgT] = 0,1 Mons/n

9K3AMEHAIIMOHHBINA BUJET N 23

1. KoHcTanTta CcKOpOCTH. DHEprus akTHUBALMU IHpolecca. AKTUBUPOBAHHBIA KOMILIEKC.
AKTHBHBIE MOJIEKYJIBI (pacnpezenenue Makcsenia). DHeprusl akTUBAIUH, IEPEXOAHOE COCTOSHUE
Y aKTMBUPOBAHHBIM KOMIUIEKC Ha IIpUMEpe OJHOCTaauiHOW peakuuu. Hapucosars nuarpammy
peakiuu. BiusHue TemnepaTypsl Ha CKOPOCTh XUMUYECKOW PEaKIHH.

2. CKOJIBKO TeIia BbIIEIUTCS ITPU 00pa3oBaHuu | KI KpEMHHUS 110 pEaKLUU

Sio, + 2Mg (18) = 2MgO(TB)+ Si(TB)

Haittu paBHOBECHYIO TemMIiepaTypy JaHHOW pEAKIIHUH.

3. PacctaBuTh K03()PUIMEHTHI U TTOKA3aTh HA PUMEPE PEAKIIUU

Fe,0O3 + KNO3 + KOH— K,FeO,4 + KNO3; + H,0

OTBeTuTh Ha BOMNpPOC, MOWIET JM JaHHAs peakuus camorpous3BoibHO? OTBEeT 000CHOBATH
pacdeTom.

4. Onpenenutsb AaBleHUE B cocyne o0bemMoM 14 11 ra30Boii cMecu mpu 2OOC, COCTOSILEH U3
18 r xsopa u 12 r azora.

5. 3anumure ypaBHEHHUs DOJCKTPOIHBIX TPOIECCOB U TOKOOOpa3ywlleld peakiuwu,
paccumraiite DJIC ragpBanngeckoro sementa: Cu | Cu®* (0,01moms/1) || Ag(0,1 moms/n) | Ag

3K3AMEHAIMOHHBINA BUJET N24

1. Teopust anexkrposuTudeckor aucconranuu. CrocoObl BBIPAKEHUS KOHILIEHTPALUM.
Cunpuple U cnalbie dnekTponuTbl. CTemeHb W KOHCTaHTa auccouuanuu. Haiitu pH u
KOHIIeHTpaIuto ruapokcua-uona 6 % CH3COOH (p = 1,1 F/CM3)

2. Tepmomunammuueckass cucrema. Bunabl cucrem. CocrossHME cHUCTeMbl. BHyTpeHHss
SHEPrHs U SHTANBINS cucTeMbl. DU3NUECKUM CMBICT ATHX BEIMUYUH U B3aUMOCBSI3b MEX/1y HUMH.

3. IIpu kakux yciaoBusix Hajxo BecTd peakuuro Ny iy + 3Hy ) < 2 NH;3 (), AHozggz -92,3
k/DX, 4TOOBI MOMYyYUTh MaKCUMalbHBIA BBIXOJ aMMuaka? Kak OOBSICHUTB, YTO Ha MpPaKTHUKE
CHHTE3 aMMHaKa BEAYT [IPH BHICOKHX HABJICHHSIX U TeMieparype (400-500°C)?

4. Beruucnuts pH 0,1% pactBopa Ca(OH), ecnu ero I1P =5,5. 10°°,

5. PadmHupoBaHre METAJIJIOB U MOJIydeHUE atoMUHMS. ONUIINTE MPOLIECCHI, TPOTEKAIOIINE
OpU BIIEKTPOXUMHUUECKOM crocobe moiydeHuss Al. Ilouemy AlHenb3s MOTY4YHUTh M3 BOJHBIX
pacTBOpoB?

DK3AMEHAIIMOHHBINA BUJIET N25

1. CrannapTHble >HTAIBIINU OOpPa30BaHMs MPOCTHIX M CIOXHBIX BEIIECTB. DHTPONUS U
TepMOJMHAMHUEcKas BEpOsITHOCTh. He MpoBoJs pacyeToB yKa3zaTh B KaKMX pEaKUUsX, SHTPOIUS
BO3pacTaeT, a B KAKUX YMEHbBIIAETCS?

PC|5(F) 2 PC|3(r) + C|2(r); C(rp) + 2H2(r) 2 CH4(F); CO(F) + HQO(]-) 2 Hz(r) + Coz(r)

OTBeTbI 000CHOBATD.

2. T'ereporeHHoe paBHOBECHE OCAJOK - HACBINIEHHBIN pacTBop. Hanucare Belpaxenue 11P
st Cr(OH); u paccunTaTh pacTBOPUMOCTB 3TOTO COSAWHEHUS B M/ U T/J1. YCIIOBHS OCAXICHUS
U PaCTBOPEHUS OCAJIKOB.
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3. BHyTpeHHsIsI 2JHEpPTHsl U SHTAIBINS cUCTeMBI. [IpakTHdeckoe MpuMEHEHNE ITUX BEITUYHH.
[TepBbrit 3aK0H TepMoauHAMUKHU. DHTANbMUs. TermnoBbie 3ddexTs peakiuit Qv u Qp. DHAo - u
IK30TEPMHUYCCKUEC PEAKIIHH.

4. IIpu xakoM o01IeM JaBICHUU JOJKHA HAaXOJUTHCSl pABHOBECHAsI CCTEMa

PC|5 = PC|3(F) + Clz(r),
4yro0b!1 napruansaoe aasienne PCls mpu 250°C 6bL10 paBHO laTm. K,=1,78.

5. Ipu snexrponm3e BomHbIX pactBopoB M@SO, m CuSO,; B nBYyX mOCHEAOBATEIHHO
COCIMHEHHBIX DJJIEKTPOJIM3epax Ha KaroAe OAHOro W3 HUX Bbiemwioch 0,2 T Bogopoja.
Paccuntare Maccel BemiecTB, 0Opa30oBaBIIMXCS HA BCEX JAPYrUX JJICKTpoAax (aHOABI HE
pacTBOpHUMbIE) MpH Beixoae 1o Toky 100%?

S9K3AMEHAIIMOHHBIN BUJET N26

1. I'mpponus coneit. CreneHp U KoHcTaHTa rugponusa. CtyneHyarsiii ruipoaus. BiausHue
TEeMIIepaTypbl, pa30aBIeHUs U OJJTHOMMEHHBIX HOHOB Ha TUIpoJu3 coneil. KoHncranTa ruaposimsa.
pH cpenbl npu ruaponuse coneit. CABUT paBHOBECHUS TTPU mml)onme.

2. Onpegenuts pH 0,1% HC1 1 0,1 M HCN (K, = 8.10™).

3. Peaxuus okucneHus ammuaka mnporekaet o ypaBHeHHI0 4 NHz () + 302 1) =2 Ny () + 6
H2O. ObpasoBanue 4,48 1 a3oTa mpu H.y. COIpoBOXkIaeTcs BbiaeneHueM 153,3 k/[x Temna.
Paccuntars AH98 1 paBHOBECHYIO TeMIepaTypy JaHHOW peakuuu. CKOJIBKO TeIia BbLACITUTCS
1py oKucieHuu 1 r ammuaka?

4. Ucxonnble koHUeHTpauuu BemecTB B peakuun  COqy + HOr) 2 Hyry + COyry ObLn:
[CO] = 0,05 monb/n; [H20] = 0,06 moms/it; [Hz] = 0,2 mons/i; [COz] = 0,4 Mosb/n. Beraucnure
KOHIIEHTPAIlMU BCEX YYaCTBYIOIIMX B PEaKIMH BEIIECTB MOCJE TOro, Kak mpopearuponaino 60%
H20. HaiiTi KoHCTaHTYy paBHOBECHS PEaAKIINH.

5. PaccuuTaTh 3J€KTpOAHBIC MOTCHIIMAIBI MEIHOTO Cu|Cu2+ (0,01 m/m) ¥ HUKEIEBOro
Ni[Ni?* (0,01 /i) smextponoB. COCTaBHTh raibBaHHYECKHil d1eMeHT. Hammcarh peakuuu Ha
katojae u aHojae. Paccunrare 3J[C anmemenTa.

3K3AMEHAIIMOHHBIA BUJET N27

1. Tomorennsli karanu3. BnusHue karanuzatopa Ha Oapbep HpsSMONM U OOpaTHOM
XUMHUYECKOM peakuuu. Karaamz M XuMuuyeckoe paBHOBecue. JlOCTOMHCTBA M HEAOCTaTKU
TOMOT€HHOT'O ¥ T€TEPOr€HHOI0 KaTaln3a.

2. T'mppomus coneil. CreneHps U KOHCTaHTa ruapoaunsa. CTyneH4arsiii runpoaus. Bnusaue
TEMIEPATyphl, pa30aBiIeHUs U OTHOMMEHHBIX HOHOB Ha TMJIPOJIN3 COJIEH.

3. Haittu pH u xoHnenTpanuto ruapokcua-uosa 6 % CH3COOH, p = 1,1 r/em®

4. OnpeienuTh TEMIIEPATYPY, BBIILIE WM HUKE KOTOPOIl BO3MOYKHA pPEaKIIUs:

2H,S + 30, =2 H,0 + 2 SO.,.

Bce BemecTBa razoo0pa3Hbl. SBISETCS peakius 3K30- WK YHIOTEPMUIECKOM?

5. CocraBpTe CX€My D3JIEKTPOJIM3a IUXJIOpHUJA OJOBa Ha MEIHBIX 3jekTponax. Kakoe
KOJIMYECTBO 0JIOBA BBIAENMUTCA Ha KaTtone, ecinu Tok 0,25 A mpomyckats B TeueHue 10 MUHYT.
PaccuuTaiite 31eKTpOXUMHUECKUI SKBUBaJICHT oJioBa B I/A-4. BT = 100%.

S5K3AMEHAIIMNOHHBIWN BUJET N28

1. DHTpONHS U €e PoJib B XUMHUYSCKHUX peakiusaX. OT Kakux (pakTOpOB 3aBHCUT SHTPOIHUS H
SHTPONHITHAS JUarpamMma BOJIBI U JKele3a.

2. Kak mpoTrekaeT KOppO3Hus XPOMHPOBAHHOTO CTATBHOTO W3JENHS C HapYIICHHBIM
MOKPBITUEM B KUCJION M B HEUTpaNbHOU cpenax? 3anuimTe KOPPO3UOHHBIE MPOIIECCHI.

3. Xumumdeckoe paBHOBecHe. KOHCTaHTBI CKOPOCTH W XHMHYECKOTO PABHOBECHS H
3aBHCUMOCTB MX OT TEMIIEpATyphbl M Buja peakuuu. PaBHoBecue B rereporeHHoM cucreMe Crpagur)
+ COy = 2 CO() YCTaHOBMIOCH HPH CIETYIONIMX KOHIIEHTPALMAX PEarupyrolux BeELIECTB
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(mone/m): [CO2] = 0,6, [CO] = 0,4. Boruncauth ucxoaHyw kourentpauuto CO,. 3amucarh
MaremaTuyeckoe Beipaxkenue Kp u onpenenuts copnanarot i Kp u Kc uncnenno.

4. Jlna nonyuyeHust 1 M° xyopa (H.y.) anekrponu3oM BogHoro pactBopa NaCl yepes
anekTposinzep Obuto mponymeHo 2500A +dac anektpudecTBa. COCTaBUTh CXEMY JJICKTPOJIU3a U
paccuMTaTh BBIXOJ 110 TOKY XJIOpa.

5. Onpenenute pH pactBopa, conepxariero B 11 0,351 NH,OH.

9K3AMEHAIIMOHHBINA BUJET N29

1. Dnektponu3 BOOHBIX PAacTBOpOB. 3akoHbl Papajes. 3amnucaTh PeaKLUU 3JIEKTPOJIU3a
FeCl, Ha HHEPTHBIX 3JEKTPOAAX M BBIYMCIMTH MACCy BEIECTBA, MOJYYCHHOTO Ha KaTtoae U 00beM
ra3a, BBUICIMBLIETOCSI HA aHOJAE, IPU 3JIEKTPOJIU3E PACTBOPOB 3JIEKTPOJIUTOB, €CIH BpEMS
anektposn3a 30 muHyT, a cuna Toka [=2A, eciu Bbixox no Toky Br=100%. Kakue BemectBa
OyAyT BBLAETATHCA Ha JIEKTPOJaX MPU 3aMeHe WHEPTHOTrOo aHoza Ha Fe?

2. Kputepun camMonpou3BOJIBLHOTO IMPOTEKAHUS XUMHUYECKUX PEAKIUNA. DHTAIBIUUHBIA U
SHTPOMUIHBIN (AKTOPHl XUMHUYECKHX peakuuid. OnpeaenuTb BO3SMOKHOCTh CaMOIIPOU3BOIBHOTO
POTEKAHMS PEAKIMH [P CTAHAAPTHBIX YCIOBHSX. YKaxuTe 3HaK AS «p. OTBET 0OOCHYliTE Ha
npumepe peakuu: PbO + COy = P + COxp.

3. DHepreTuyeckrue AuarpaMmbl XUMHUYECKHX pEakIuil. DHeprusi akTUBallMu. YpaBHEHUE
Appennyca. IlpaBuno Bant-I'opda. Kak wu3MeHHTCS CKOPOCTh pPEaKIWU TPU HOHWKECHUH
temneparypsl Ha S0C, ecnu TemrepatrypHbiit Koagduiment y = 3,07

4. TlepBblii 3aKOH TEPMOAMHAMUKU. BHYTpEHHSS1 SHEPTUS U SHTAIBIHS, PU3HUECKUI CMBICI
U CBSI3b MEXAY 3TUMHU BEJIMUYUHAMHU.

5. OCHOBHbBIE 3aKOHBI XMMHMH (COXpPAaHEHHME MACChl, IIOCTOSIHCTBA COCTaBa, 3KBHUBAJIECHTOB.
['azoBbie 3akoHbl (ABoraapo, MenneneeBa-Knanelipona...). IlapiuanbHble naBiaeHHs Ta30B.
3akoH 3KBHUBaJNEHTOB. OCHOBHbBIE MOHATHS XMUMHMH (aTOM, XUMHUYECKUH 3JIEMEHT, H30TOIIbI,
MOJIEKYJa, NOH, CBOOOIHBIN paguKai, MOJIb U SKBUBAJIEHT). XuMHuueckas popmyrna. AOCOIOTHBIE
U OTHOCHUTEJIbHBIE MacChl aTOMOB. ATOMHas eiuHMIAa Macchl. Yuceno ABoraznpo. OTHOcHUTENbHAS
MoJeKysipHasi Mmacca. Mousb. MonsipHast Macca. DKBUBAJICHTHI Pa3JIMYHbIX KJIACCOB BEIIECTB.

DK3AMEHAIIUMOHHBINA BUJET N30

1. DHepreTuyeckre auarpaMMbl XUMHUYECKUX pEaKUMN. DHeprus akTUBALMU. YpaBHEHHE
Appennyca. IlpaBuno Baut-T'odpda. Kak wusmMeHHTCS CKOpOCTH peaklUU MPU NOHUKEHUU
Temneparypsl Ha 40 °C, ecom TeMrepaTypHblii KodpuuueHt vy = 2,5?

2. Hanummwure ypaBHEHHMS 3JEKTPOAHBIX IPOLECCOB, MOJSPHOCTh DBJIEKTPOJOB U
TOKOOOpasyroteit peakiuu, paccunraiire DJIC anementa: Fe| Fe?*(1mob/) | Ag” (0,01 momb/m) |
Ag

3. Onpenenutbs BO3MOXKHOCTh CaAMOIIPOU3BOJBHOIO NMpoTekaHnus peakuuu PbOy) + CO(py =
Pbw + COyy) mpm craHmapTHeIX ycnoBusix. Ompenenure TeIIoBod 3PdexT 3Toi peaxiuu.
Vkaxure 3uaK AS° xp. OTBETBI 00OCHYMTE.

4. B xakom uHTepBasie pH HUKeIb U IMHK OyAyT KOPPOJUPOBATH B YCIOBHUSIX BOJOPOJHOM
JIETOJISIpU3aIuu?

5. Paccuurats pH B Hackimennom pactBope Co(OH)y; TP = 4. 104

IIepeyenb BOIPOCOB U 3aIaHU AJISl IOATOTOBKH K IK3aMEHY
(OIIK-1: MOIIK- 1.2; OTIK-3: UOTIK-3.1, UOITK-3.2):

1. ArperaTHpie COCTOSIHUS BeIleCcTBa (TBEPIOE, KUIAKOE, Ta3000pa3HOe, IIa3MEHHOE)..
TBepmoe cocrosiHue. TBepaple pacTBopbl. MoHHas, aToMHas, MONEKYJSIpHAsS M METaJUIMYecKas
KpucTajuinyeckue pemieTkd. OCHOBHBIE THUIMBI KyOMYECKHX peleToK. AMOPQHOE COCTOSHHE.
OcobenHocTH aMOpP(hHBIX M KPUCTAJUIMIECKUX TBEpAbIX ¢a3. XKuakoe cocTosHuE. DNEKTPOIUTHI U

55



HEIEKTPOIUTHL. TpaHchopMaluy arperaTHoro COCTOSHUSI TpPU HM3MEHEHHH TEMIIEepaTyphl |
JABJICHMs. OHTpPONMiHAas auarpaMMa Bojbl. [a3oBoe cocrosiHue. YpaBHeHue Menpeneepa-
Kiaiinepona. ['a3oBbie pactBopsl. [lapuumanbHbie 1aBiieHUs Ta30B B ra30BbIX pactBopax. [lmasma. Ee
xapaktepucTuku. [Ipumenenue.

2.  OcHOBHBIE 3aKOHBI XHMHH (COXpaHEHHWE MAacCChl, IIOCTOSHCTBA COCTaBa,
SKBUBAJIECHTOB. I'a30BbIe 3aKkOHBI (ABorapo, MenneneeBa-Kiamneiipona). [lapunansHpie qaBieHus
ra3oB. 3aKOH SKBHBaJIEHTOB. OCHOBHbIE MOHATUS XUMUHU (aTOM, XMMHUUECKUN 3JIEMEHT, U30TOIIbI,
MOJIEKYJia, HOH, CBOOOIHBII pajinKaj, MOJIb U SKBUBAJICHT).

Xumuueckasi (popmyna. AOCONIOTHBIE W OTHOCHUTENIBHBIE MAacChl aTOMOB. ATOMHas
equHuua Maccel. Yucino ABoragpo. OTHOcuTenpHas MoJieKyisipHas Macca. Moub. MonsipHas
Macca. DKBUBAJIEHTBI PA3JINYHBIX KIACCOB BEIIECTB.

3 Tepmogunamuyeckas cucrema. Bugsl cuctem. CocrosiHue cucrembl. BHyTpeHHs
DHEPIUs. U DHTANbIUA CUCTeMBL. [IpakTHdeckoe NpUMEHEHHE 3THX BeNWYMH. llepBhlii 3aKoH
TepMOJMHAMUKH. DHTanbnus. TertoBsle 3 dexts! peakiuii QV u Qp. DHI0 - U FIK30TEpMUUECKUE
peakuuu.

Crangaptueie  ycnosus. CrangaptHele  cocTosiHMS.  CTaHIapTHBIE — DHTAIBIIUU
00pa30BaHMs MPOCTHIX U CIOKHBIX BEIIECTB. DHTPONUS U TEPMOJUHAMUYECKASI BEPOSITHOCTD.

3akoH I'ecca u ero cnencrBusa. Tepmoxumuyeckue ypaBHEHMs. Pacder TEIIOBBIX
3pPEKTOB XMMHUYECKHX peakmuid. ODHTpomus. BTopoil 3akOoH TepMOAMHAMHUKH. Y CIIOBHE
CaMOIIPOM3BOJIBHOTO  IIPOTEKaHUs IPOLECCOB U  TEPMOAMHAMHUYECKOE paBHOBECHUE B
U30JIMPOBAaHHON cucteme. OHeprusi [mbOOca. VYciaoBusS CcaMONPOU3BOIBHOTO IMPOTEKAHUS
IIPOLIECCOB U DPABHOBECHUsI B 3aKpbITBIX cucTeMax. (Da3oBble paBHOBECHS. OHEPreTHUYECKas
auarpaMma peaknud. TpeTui 3aKOH TEPMOJMHAMUKUA. AOCONIOTHAs SHTPONHS MPOCTHIX |
CIIOXKHBIX BEUIECTB. OJHTPOIMIHBIE JUarpaMMbl HMHAMBHIYaJIbHBIX BelECTB. Bospacranue
(yOBUTB) SHTPONIMU B 3aBHCHUMOCTH OT CTPOEHHUS BEIIECTB, NpU (Da3oBBIX Mepexoiax U B
XUMHUYECKHX peakiusax. CBsA3b HHEPIUU aKTUBALMU C TeIIoBbIM 3¢¢exkToM. OOpatumbie U
HeoOpaTUMble MPOIECCHl. Y CIOBUS U3MEHEHUS HalpaBICHUS OOPATUMbIX XMMHYECKUX PEAKIIUM.
OHTaJIbNUUHBIA W SHTPONHUUHBIA  (HAKTOPBHI. Temnepatypa wuHBepcuu peakuuu. CBs3b
CTaHIapTHOW dHepruu ['mbbca peakuu ¢ ee KOHCTAHTOW PaBHOBECHS. 3aBUCHMOCTh KOHCTAHTBI
paBHOBecHsl OT Temrneparypbl. CTangapTHast cBoO0JHast 3Heprus [ m60ca oOpa3oBaHus BEIIECTB U
pacydeTsl cTaHAapTHBIX SHepruil ['mdb0ca XuMHUYECKUX peakuil.

4. Kunernka XuMHuecKuX peakuuid. CpeqHsst U MIHOBEHHas CKOPOCTb pPEaKIIHU.
CKOpOCTh TETEepPOTeHHBIX peakIui. 3aKOoH JEWCTBUS MacC. 3aBHCHUMOCTh CKOPOCTH OT
KOHLeHTpauuu peareHToB. Ilopsinku peakiuu. KoHcTaHTa CKOpPOCTH. ODHEpPrusi aKTHUBALMU
npouecca. AKTUBUPOBaHHBIM KOMILUIEKC. AKTHBHBIE MOJEKYJbl (pacmpeneienue Makcsena).
OHeprus axkTHBAalUM, IMEPEXOJHOE COCTOSHHE W AaKTHUBUPOBAaHHBIM KOMILJIEKC Ha IpUMEpE
OJIHOCTAaMMHOMN peakuuu. BiusHue Temneparypsl Ha CKOPOCTh XMMHYECKON peakuuu. [IpaBuio
Bant-T'opda. VYpaBHenue AppeHuyca. DHeprust axkTHBaMU U NPEIIKCIOHEHIMATbHBIN
MHOKUTENb - UX (U3NYECKUH CMBICI. |'OMOreHHBIH W TeTeporeHHbI Karaiau3. ['oMOreHHsbIi
Katanu3. BrnusHue katanuzaTopa Ha 6apbep MpsiMoil U 0OpaTHOM XuMudeckoil peakuuu. Katanus
U XUMHYECKOEe paBHOBecHe. JIOCTOMHCTBA M HEAOCTAaTKM 3TOr0 BUIA KaTaln3a. I'eTeporeHHbIN
KaTaJiu3 U ero ocoOeHHOCTH. [IpoMeXyTouHble COEIMHEHHs B TETEPOI€HHOM KaTajus3e.
JlocTOoMHCTBa M HEAOCTATKU TETEPOreHHOr0 Kartanu3a. BimsHue karanuzaropa Ha E.« ¥ ckopocTH
npsaMoil u oOpatHoW peakiuil. [IpuHIMN MOABMXKHOTO (JIMHAMHUYECKOro) paBHoBecus Jle-
[Hlarense. OOpatumble peaknuu. 3aKOH JIeHCTBUS Macc M KOHcTaHThl paBHOBecus Kec u K, . Mx
COOTHOILIEHUE JJIi TOMOTEHHBIX Ta3000pa3HbIX M KOHJAEHCHPOBAHHBIX CUCTEM. MeXaHu3M |
CTaAUMHOCTh peakuuii. MoJeKkynspHOCTh W TOpANOK peakuuu. [(marpammel EakT-myTh
MHOroCTaguiHOW peakuuu. Jlumutupyromas cragus. CBsi3p KOHCTAHT CKOPOCTEM M DHEPIH
aKTUBALlMM TPSIMOM M 0OpaTHOW XHMMHMUYECKON peaklUuuh COOTBETCTBEHHO C KOHCTaHTOU
paBHOBECHsI U TEIUIOBBIM 3(PdekToM peakiuu. OCoOEHHOCTH TI'eTePOreHHOT0 PaBHOBECHUS H
MaTEeMaTUYECKON 3alIMCH KOHCTAHT PABHOBECUS TE€TEPOr€HHBIX XUMHUYECKUX PEAKIUH.
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5. Teopus »snexrponuTHueckod auccounanuu Appenunyca. CTeneHb UM KOHCTaHTa
nuccounanuu. Bunpel koHmenTpanuii. Pacuer crenenu nuccouunanuu 1 pH pacTBopoB Ha npumepe
c1a0bbIX KUCIOT U OcHOBaHUM. {uccounanus snnekrponutoB. Monnoe npoussenenue Bojsl. [llkana
KUCIOTHOCTH. HelTpanbHbie, KUCIbIe U HIeNouHble pacTBOphl U X pH. CrocoObl NOAKUCICHUS U
oI IaYBaHUS BOJIHBIX pacTBOpPOB. Crioco6b1 BBIPAXKCHUS KOHLEHTpalui
(mpogemonctpupoBath Ha mnpumepe H>SO,). Crynenyartas aucconManusl SJICKTPOJMTOB B
pactBopax. KoHCTaHTBI 1ucconManuy KUciaoT U OCHOBaHUM. OCHOBHBIE, KUCIIBIE U CPEIHUE COJIH.

3akonbl Payms. DOymnnockomnus u kpuockornus. OcCMOC U OCMOTHYECKOE J1aBJICHHE.
I'uaponus coneit. I'maponus coneit. CteneHb U KOHCTaHTa ruAponn3a. CTymeHYaThl THAPOIIN3.
Bnusinue temmnepatypsl, pa3daBieHuss U1 OJHOMMEHHBIX MOHOB Ha ruaponu3 cojieil. Koncranra
ruapoauza. pH cpenbl npu rugponuse coneid. CIBUT paBHOBECHS IPU THIIPOIU3E.

I'eTeporenHoe paBHOBECHME OCAJOK - HACBIIIEHHBIM PAacTBOp TPYAHO PaCTBOPUMOIrO
JIEKTposInTa. MexaHu3Mbl paCTBOPEHHS MOHHBIX KPUCTAJIJIOB U MOJSAPHBIX MOJIEKYI. JBHKyIas
cuia npouecca pactBopenus. ConbBaranus u ruaparanus. Temnnosbie 3P GeKTsl pacTBOPEHUS.

IIP. YcnoBus ocaxacHus U paCTBOPEHMs IEKTPOJIUTOB. HachlleHHbIE, IEPECHIILIEHHBIE
Y HEHACBILLIEHHbIE pacTBOphl cosie. KomiuiekcHble coenuHeHus. J(ucconuanus KOMIUIEKCHBIX
COCIMHEHU.

6. JIBOIHOI AIIeKTpUYECKUl CIIOMH M MEXaHU3Mbl BOSHUKHOBEHHS CKauKa MOTEHIMaNa Ha
TpaHUIle pasfena 3JeKTpoa/pacTBop. Bomopomusiii smekrpon. CraHIapTHBIE OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHbIE MOTEHUMANIBI. BUJIBI 3JIEKTPOJOB U HUX OKUCIUTEIBbHO-BOCCTAHOBUTEIIbHbBIE
NOTEHIMAJIBL. Y CIIOBUS OTOOpa OKHCIHMTENEeH W BOCCTAHOBUTENCH MO 3HAYEHUSM CTaHIAPTHBIX
3JIEKTPOJHBIX MOTEHUUATOB nojypeakuuid. @opmyna HepHcra. KOHLIEHTpalMOHHBIN 3J€MEHT.
Cesazp OJIC ¢ usmeHeHueM »sHepruu [mb0ca M KOHCTAaHTOM pPAaBHOBECUS OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX pEaKUMU. ['aJbBaHMUECKHE 3JIEMEHTBHI. DJIEKTPOIHU3. 3aKOHBI JJIEKTPOJIM3a
@apanes. Ynucno Papanes. Berxox o Toky. OT60p BEpOSATHBIX AJIEKTPOAHBIX MOJYPEaKIHMi Ha
OCHOBE 3HAYEHUH UX JIEKTPOAHBIX NOTeHIMANIOB. [lepeHanpspkeHue. DNeKTpoin3 C HHEPTHBIMU U
pacTBopuMbIMH aHoAaMH. (OOo0cHOBaHHME BBIOOpA 3JIEKTPOJHBIX IOJypeakUUid Ha OCHOBE HX
3JIEKTPOJIHBIX OTEHLIUAJIOB.

7.. Bunmpt kopposuu. Kopposuonnsle  mnopaxenus. IlpuuumHbl  mosBIEHUS
MUKpOTaJIbBaHONAp B CIIy4ae 3JIEKTPOXUMHUYECKOM Koppo3uu. Kopposus ¢ BOAOpOAHOH U
KHCJIOPOJHOM aenofsipusanueii. Juarpammer [lypbe u ee ucnosib3oBaHWEe, MPUMEHUTEIBHO K
KOPPO3HOHHBIM IporeccaM. CrocoObl 3aIIUThl METAJUIOB OT KOPPO3UH
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