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1. Ilest 0CBOEHUA M CLIUI/IMHBI

LesisMM OCBOEHUS AUCLMIVIMHBI « XUMUS» ABJSIeTCA (opMHUpoBaHUe QyHJaMeHTalIbHbIX 3HAaHUH
B 00/aCTH COBpeMEHHOW XWMHHM, BK/IIOYAIOIUX OCHOBHbIE TIOHSTHS, 3aKOHbBI U 3aKOHOMEPHOCTH,
OMUChIBAIOI[Me CBOMCTBA XUMHUYECKMX COeAMHEHW; pa3BUTHe HaBbIKOB CAMOCTOSITeNbHON paboThl,
HeoOXOJUMBIX [Jisi IPUMeHeHUs] XMMHUUeCKUX 3HaHWM MPU U3YUYeHUH CIIela bHbIX AVCLUIUIMH U JaibHerlei
TPaKTUUeCKOM /e Te/IbHOCTH.

2.MecTo0 JWCHMIUIMHBI B CTPYKType 00pa3oBaTe/bHOH MNPOrpaMmbl MOATOTOBKHU
0akasaBpa

HOuctrinia B1.5.11 «Xumusi» BXoaUT B 0a30By0 uYacTh 6r0ka 1 obOpa3oBaTenbHOM
IPOrpaMMBbl.

[7ist u3yueHust AUCLIUITMHBI HeOOXOAUMBI 3HAHUS, YMEHUs U BiaJieHus, ChOpMUPOBaHHbIE B
pe3y/bTaTe TOJyUYeHUs] CpefHero (IMOJHOr0) o0mjero oOpa3oBaHUs TO0 AMCLUIUIMHAM «XUMHUS»,
«Dusuka», «MaTemMaTHKa».

3HaHWS U yMeHUS 00YyYaroL[UXCsi, TIOyUYeHHbIe TIPU M3Y4YeHWH JIaHHOW AMCLUTUIUHBI OyAyT
HeoOXoAUMBbI WM TpH  Ja7bHeWllleM M3yueHWM TakKuxX [AUCLUIUINH, Kak «be3omacHoCTh
JKU3HEeIesITeTbHOCTH», «I'e0norusi».

3 KomnereHuu odyuaromerocsi, ¢opMmupyemMsbie B pe3y/IbTaTe 0CBOEHHS AMCHUIUINHBI U
IJIaHUpYyeMble pe3y/IbTaThl 00yyeHust

B pe3ynbTaTe 0CBOEHUs JUCLIMTUIMHBI « XMMUsD» 00YyUalOL[UICs o/DKeH 00/1aaTh Cieyomen
KOMIIeTeHLINEeH:

CTpYKTYDPHBIN 3/IeMEHT [Tnanupyembie pe3ysbTaThl 00yUYeHuUs
KOMITeTeHIIUH
OK-1
CMOCOOHOCTHIO K abCTPaKTHOMY MBIILITIEHUIO, aHAJTU3Y, CUHTe3y
3HaTh - OCHOBBI JIOTHIKH, HOPMbI KDUTHYECKOTO TI0AX0/1a, (hOpMBI aHa/K3a;

- METOZIbI aDCTPAKTHOT'O MBIIIIJIEHUS TIPH YCTAaHOB/IEHUM UCTUHBI;

- METOZIbI HAYYHOTO UCC/Ie/IOBAHMS TTyTEM MBIC/IEHHOTO Pacu/ieHeHUs] 00heKTa
(aHa/MM3) W TMyTEM M3yueHHs TIPeJMETa B €ro IIeJIOCTHOCTH, eJAUHCTBE €ro
yacTeii (CUHTe3)

YMeThb - a[eKBAaTHO  BOCTpUHWMATh  WHGOPMAIMIO,  JIOTHUECKH  BEPHO,
apryMeHTHUPOBAHO U SICHO CTPOUTh YCTHYIO U IMCbMEHHYIO Peub;

- C WCIO0JIb30BaHUEM METO/I0B aOCTPaKTHOTO MBILUIEHHS], aHau3a U CUHTe3a
aHa/IM3UPOBaTh aJbTePHATHUBHBIE BAPHAHTHI DeEIeHUs WCCIe[0BaTeTbCKUX
3azau

Bnagetnb - HaBbIKAMH TTOCTAaHOBKH 1[eJTH, CITIOCOOHOCTHIO B YCTHOM M MAChMEHHOW peurt
JIOTUUeCK: 0pOPMUTE Pe3y/bTaThl MBIIIEHNS;

- LIeJIOCTHOM CHCTEMOM HABBIKOB WCTIO/Mb30BaHUsA abCTPAKTHOTO MBIIIEHHS
npu pelieHnH npo0bJiemM, BO3HUKAIOII[MX Tpy BBITIO/THEHUH
WCC/e/IoBaTeIbCKUX PabOT, HAaBBIKAMH OTCTaWBaHUsI CBOeH TOUKU 3DeHHsT

OIlK-4

TF'OTOBHOCTBIO C €CTECTBEHHOHAYYHBIX l'IOBI/II_]I/Iﬁ OLIeHMBATb CTPOE€Hue, XUMHUYECKUN 1 MHHepaﬂbeIﬁ COCTaB
3eMHOI KOPHI, MOpd)OHOFI/I‘JECKI/Ie 0COOEHHOCTH U TeHeTUUYECKUE THUIIbI MECTOPO)K,ZLEHI/Iﬁ TBepAbIX IMOJIe3HbIX
HCKOIIdeMbIX IMPH peleHnHr 3a/id4 10 palfiOHA/IbHOMY M KOMIIJIEKCHOMY OCBOEHHIO

3Hartb - OCHOBHbIe XMMHUUYeCKUe ITOHATHS, I10/1I0>KeHMS 1 3dKOHBI;

- COBpeMeHHbIe HarpaB/eHUs pa3BUTHsI HayUHbIX TEOPHI;

- MeTOJbl TEOPeTHUUeCKOro M SKCIIePUMEHTA/TbHOI0 MCC/AeJ0BaHUs B
00/1aCTH XMMUU MPUMEHUTETLHO K MPO(heCCHOHAILHOM /1eSITe/TbHOCTH
Ymetn - OTIpe/iesiIsiTh XUMHUUECKHH COCTaB ¥ CTPOEHHe 00BEKTOB OKPY KaroIek
cpefpbl;

- pemartb pacyeTHbIe 3a/la4y IIPUMEHUTE/IBbHO K MaTepuasly NporpaMmel;




- [IPOTrHO3UPOBATh BO3MOXXHOCTL IMPOTE€KaHUA CaMOITPOU3BOJIBHBIX IMTPOLeCCOB
B PA3/IMUYHBIX XUMHWYECKHX CUCTeMaXx

Brnazets - HaBblKaMM TIPUMEHEHUsI OCHOBHBIX XHWMHYECKMX 3aKOHOB B
npodeccCroHaTbHOM /1eATe/IbHOCTH;

- TIPaKTUYECKMMU HaBbIKaM{ TEOPETHUYECKOr0 U 3KCIepUMEHTA/IbHOTO
MCC/Ie/JOBaHMs B 00/1aCTH XUMUHU

4. CTpyKTypa U COepKaHHe JMCIUILIUHBI

OO6111ast TPYA0EMKOCTh AUCIUITMHBI COCTaBJIsieT 4 3aueTHbIe eAUHULBI 144 akaj. yaca:
- KOHTaKTHasl pabota —67,9 akaj. yaca:
- ayquTopHasi paboTa — 64 akaj.uaca;
- BHeayJUTOpHas — 3,9 akaz.uaca
- camocrosTebHas pabora — 40,4 akaz.Jaca.
—TI0ArOTOBKA K 3K3aMeHy — 35,7 akajj. 4acoB
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1. X¥Mr4eckas TepMOAVHaMUKa 2 6 6/21 7 |- oopmrenne otueta mo sabopaTopHOM|3amra jabopatopHoi  pabothl |OK-1
paborTe; HomariiHee 3a/laHue Ne 1.|-3yB
- pelLeHMe foMarlHero 3ajganus Ne 1; TectupoBanue. OTIK-4
- CaMOCTOAITe/IbHOe HU3yueHue -3yB
yueOHOU ¥ HaYYHOU JTUTEpPaTyphl.
2. XuMuueckas KUHeTUKa 2 6 6/21 7 |- oopmrenne otuera mo sabopaTopHOM|3amra jabopatopHoi  paboThl |OK-1
pabore; JomartiHee 3a/laHue Ne 2.|-3yB
- pelLieHHUe foMallHero 3ajganus Ne 2; TectupoBanue. OTIK-4
-CaMOoCTOsSITe/IbHOe M3yueHre yueOHOU -3yB
Y Hay4YHOU JIUTepaTyphbl.
3. PacTBOpBI 2 6 6/21 7 |- oopmrenre otuera mo sabopaTopHOM|3amra JjabopatopHo  paboTsl |OK-1
pabore; Jomartinee 3a/laHue Ne 3.|-3yB
- pellieHUe JoMalliHero 3ajjanus Ne 3; TectupoBanue. OIIK-4
-CaMOCTOSITe/IbHOE M3yueHre yueOHOM -3yB
Y HAy4YHOU JIMTEPaTyphbl.
4. [lucniepcHble CUCTEeMBbI 2 4 4/21 7 |- odopmiienre oTyera 1o siabopaTopHoii|3amuTa  sabopatopHod  paboTsl |OK-1
pabore; TectupoBanue. -3yB
-CaMOoCTOsITe/TbHOe U3ydyeHre yueOHOM OIIK-4
Y Hay4YHOU JIUTePaTyphbl. -3yB
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5. OKuC/IuTeIbHO-| 2 4 4/21 6 |- odpopmieHre oTueTa 1o JjlabopaTtopHoM|3amura jgabopaTopHoii  pabothl |OK-1
BOCCTAHOBUTE/ILHbIE MPOLIeCChI pabore; HMomamee  3aganme  Ne  4.|-3yB
- pelleHHe JoMarlHero 3aganvs Ne 4; TectupoBanue. OIIK-4
-CaMOoCTOsITe/IbHOe M3yuyeHre yueOHOU -3yB
Y Hay4YHOU JTUTepaTyphbl.
6. DJIeKTPOXUMHUYECKHe CUCTeMBbI 2 6 6/41 6,4 |- odopmieHre oTueTa To JabopaTopHOM|3amuTa abopatopHoit  paboTsl |OK-1
paborTe; HomariiHee 3aJlaHue Ne 5.|-3yB
- pellieHHWe JoMalliHero 3ajadus Ne 5; TectupoBanue. OIIK-4
-CaMOCTOSITe/IbHOE M3yueHre yueOHOM -3yB
Y Hay4YHOMW JTUTepaTyphl.
HWToro nmo gucuuninHe: 2 32 | 32/141| 40,4 JK3aMeH




5. O6pa3oBare/bHbIe U HH(POPMALIMOHHBIE TEXHO/IOTHH

B nmporjecce rmipernofiaBaHUs  JUCHUIUIMHBI ~ «XUMMSI»  TIPUMEHSIETCS  TpaAULIMOHHAast
WH(OPMaLIMOHHO-KOMMYHHKAI[MOHHasi 0Opa3oBaTe/ibHbIe TeXHOJIOTHH.

Jlekiiuu TIpOXoAST Kak B uH(OpMalMoHHOW (opme, T/e HMMeeT MeCTO TocjefioBaTebHOe
V3/I0KeHWe Marepuasa B [JAUCLMIUVIMHADHOW JIOTHMKEe, OCYILIeCTB/sieMOe TIperMYIeCTBEHHO
BepOa/slbHBIMU CPEeZICTBaMH, TaK U B opMe JieKIUi-0ece/ibl WK Juaiora C ayJuTOpUeH, JIEKIUN C
NIpUMeHeHWeM 3JIeMeHTOB «MO3TOBOM aTaKW», JIeKUWH-KOHCY/IbTallMH, T[e TeOopeTHUeCKui
Marepuas 3apaHee BbIAeTCs CTy[eHTaM [jIsi CaMOCTOSITe/TbHOTO U3YyUeHus, [/1sl IOJITOTOBKU BOIIPOCOB
JIeKTOPY, TaKUM 00pa3oMm, JIeKIUsI TIPOXO/IUT 110 TUITY BOMPOCHI-OTBEThI-JUCKYCCHSI.

[ToMHUMO 3TOrO, B JIEKIIMH MOTYT HCIIO/Ib30BAaThCs 3/EMEHThbI MPOOIEMHOr0 u3joxKeHus. [TpobiemHast
JIEKIUSl HAYMHAeTCS C BOMPOCOB, C TIOCTAHOBKM TPOOJEMBI, KOTOPYHO B XOJie HW3/I0)KEHWs Marepuasa
HeoOXouMO pelnTh. Takas JIeKUUs TNpeACTaB/sieT co0OW 3aHSATHe, IpeAroJararollee WHHULMHUPOBAHHOE
npero/iaBaTesieM TIPUBJI€UEHWe ayAUTOPDUM K DEIIeHHI0 KpPYMHOM HayuyHOW mpo6ieMbl, pacKpbiBaeT
BO3MOXKHbIE MyTH €€ pelleHH s, TOKa3bIBaeT TeOPETHUECKYIO U MPAKTHUECKY0 3HAUMMOCTh JOCTIKeHui. Ha
npo6/IeMHOI JIeKIMU HOBOE 3HaHKe BBOJMTCS KakK HeM3BeCTHoe Jyisi oOyuaroiyxcs. [TonyueHHas nHbopMariys
yCBaMBaeTCsl Kak TMYHOCTHOE OTKPBITHE ellje He U3BeCTHOrO /iyisi cebst 3HaHUS.

Ocob60e MecTo B TPOLIECCe TIPENoAaBaHust JUCLUTUTMHBI « XUMUs» 3aHUMAIOT JIEKLUU C UCTI0/Ib30BaHUEM
JIEMOHCTPAL[MOHHOTO XMMUYECKOT0 3KCTIIEPUMEHTA, KOTOPBI M03B0JIsIeT HauboJsiee MOHO peai30BaTh METOZ
npobeMHOro 00OyueHHs] yepe3 IMOCTAHOBKY MPOOJeM C TOMOILBIO /IeMOHCTpAlUil sIB/IEHUH, peaklyd Win
nporieccoB. Bo3Mo)XHO 00BejyHeHHe B JIeKIIMOHHOM MW3/I0KEHHH IIPUEMOB MBIC/IEHHOTO M PeajlbHOTOo
9KCIIePUMEHTA, UTO ZlaeT BO3MOKHOCTb ()OPMHUPOBATh 3HaHUs O0Jlee BBICOKOW CTerleHH 0000IIIeHHOCTH.

Onst peanvsauyu MH(POPMALMOHHO-KOMMYHHKALIMOHHOM 00pa30BaTe/IbHOW TEXHOJIOTHU TTPOBOJSTCS
JIEKLUK-BU3yaIM3allik, B X0 KOTOPbIX H3/I0)KEHWe TEeOPETUUECKOr0 Marepuasa COMPOBOXKIAETCS
rpe3eHTaLMel.

JIeKITMOHHBIA MaTepHas 3aKperuIsAeTcss B Xo/ie 7abopaTopHbIX paboT, B X0/le KOTOPBIX yueOHas paborta
TIPOBOZMTCS C pealbHbIMM XMMHUeCKUMH BelllecTBamMd. Ha y1abopaTopHbIX paboTax BBINOJHSIFOTCS TPYIIIOBbIE
WM WHAWBUIyajbHble 3alaHusi 10 TpoijeHHOW Teme. IIpoBeseHue 1abopaTopHbIX PabOT HEOOXOAUMO
npeJBapsATh MHCTPYKTa)KEM 0 TpaBWiaM Oe30macHod paboThl B XUMUYECKOW Jabopartopuu. OCHOBHBIM
yC/IOBHEM [IOIyCKa CTYZAEHTOB K JiabopaTopHOl paboTte siBsieTcsi UX oOsi3aTesibHasi MOATOTOBKA K Hed C
COCTaB/IeHHEM TeOpeTH4ecKoro BBefleHWs. [Ipy mpoBefieHUM 1ab0pPAaTOPHBIX 3aHATHH HCIIONB3YeTCS METOJ
KOHTEKCTHOTO O0yueHHsl, KOTOpPbIM T[I03BOJISIET YCBOMTh MaTepuas IyTeM BbISIBIEHUsS CBf3eH MEXIy
KOHKDETHBIM 3HaHMEM U ero mnpuMeHeHreM. Kpome TOro, Ijesiecoobpa3HO WCIO/b30BaTh TEXHOIOTUIO
KOJJIEKTMBHOTO B3auMooOyueHHsl (TlapHy!0 paboTy) Tpex BHJOB: CTaTMyecKas Iapa, JAWHaMU4YecKas Iapa,
BapHallMOHHasi [apa; COBMeIas ee C TEeXHOJOTHed MOAy/JbHOr0 O00yueHHs. BBIMOTHUB 3KCIIEPUMEHT,
obyuatoryecs: GpopMyMpyOT 00O0OIIEHHbIE BBIBOJBI [0 CEPUM OIBITOB, WCIOJB3Ysl MPUEMbl AHAJIOTHUA U
CPaBHEHWUSI.

CamocTosiTesbHast paboTta 00yYaroIuXCst SIBSETCS OJHUM 13 Haubosee 3pHeKTHBHBIX CPEJICTB Pa3BUTHS
notpebHOCTH K Oyaymemy camooOpa3zoBaHuto. CamocTosiTesnibHas paboTa 00ydYaromuxcsi BK/IOYaeT B cebst
camble pa3HOOOpasHble (OpPMbI Y4eOHOH [eATe/IbHOCTH: BBIMOJHEHWEe JOMAllHUX 3aJjaHUM, 3aBeplleHHe
otopmsieHus 1abopaToOpHBIX paboT, MOATOTOBKA K MPAKTHKYMY, W3y4eHHe OCHOBHOIO M [JOTIOJIHUTETbHOTO
Marepuasa o yueOHUKam U 1nocobusiM, uTeHre U mpopaboTKa Hay4YHO!H JIMTepaTypbl B OMO/IMOTEKe, HAaMMCaHe
pedepaToB U KypCoBbIX paboT, MOArOTOBKA K KOJUIOKBHyMaM, 3a4eTaM, UTOTOBOM aTTeCTaLluH.

CamocrosiTenibHasi pabota oOydarommxcs [Jo/pKHa ObITb HarpaB/ieHa Ha 3aKperuvieHus
TeOpeTUUeCKOro MaTepHasa, U3J/I0KeHHOTO TIperofiaBaTesieM, Ha TMPopaboTKy TeM, OTBe/|leHHBIX Ha
CaMOCTOSITe/TbHOE W3yueHHWe, Ha TO/IOTOBKY K JlabOpaTOPHBIM 3aHSITUSIM, BBITIOJTHEHHE AOMAIlIHUX
3a/laHUH U TIOAITOTOBKY K PYOEe)KHOMY U 3aK/TIOUMTEIbHOMY KOHTPOJI0. [ToMHUMO 3TOro, obyuaroriuecs
TIPe/ICTaB/ISIFOT Pe3y/IbTaThl CBOeM CaMOCTOSITeIbHOU PabOThI B BH/Ie TTPe3eHTal|Hi.

CamocTosiTesibHass paboTa 0OyYaroIMXCS TI0 JUCLIMIUIMHE «XUMUS» BK/IIOUAeT pellleHHe 3a7au M
BBITIOJTHEHKE 3a/IlaHKI PENPOIyKTUBHOTO XapakTepa Mo alroOpUTMy, TPeJIOKeHHOMY TPero/iaBaTesieM.

ITpu npoBesieHNU py6OeXXKHOTO U 3aK/IFOUUTEIBHOIO KOHTPOJISE OCHOBHBIMH 33/lauaMH, CTOSILMH TIepef
TperofiaBaresieM, IB/ISIFOTCS: BbISIB/IEHE CTETIeHH TIPABHU/IbHOCTH, 00beMa, TTyOUHbBI 3HAHHUM, YMEHHH, HaBbIKOB,
MOyYeHHBIX TIPU W3YYEeHWH Kypca Hapsifly C BbISIBJIEHMEM CTEleHH CaMOCTOSITeIbHOCTH B TPHMeHEeHUU
TI0/TyYeHHbIX 3HaHUM, YMeHUI 1 HaBbIKOB.

CoBpeMeHHbIe HMHTEPAaKTHUBHbIE CPEJCTBA TO3BOJSIIOT 3KCIIEPUMEHTHPOBATH C HOBBLIMH (popMamu
KOHTPOJisi. OOyuaroIMMCs TIPe//IaraloTCsl TeCThl W 3a/laud B 3JIEKTPOHHOM BH/le, C aBTOMAaTH3MPOBAHHOM
CHUCTEMOM MpOBepKHU. B oT/inure 0T 0OBIYHOTO TECTUPOBAHUSI TaKOM CrIOCO6 KOHTPOJISI TTO3BOJISIET CTYAEHTaM B
mo6oe BpeMsi TPOWTH TECT, TIPOAHA/IM3UPOBATh OIIMOKU ¥ TIPOMTH TeCT BTOPUYHO.



B pomonHeHMM K Kypcy «XWMHH» OOyuarOL[UICS MOXKET TPONTU B [MCTAHLMOHHOM (opme
OHJIaMH-KYpC «Kak XuMusi OOBSCHSET U U3MeHsieT OKpy»Katoiuii Mup». Kypc cocrout u3z 10 nekiuii. Kypc
JIeK1Ui aéT repBOHavaIbHOE TIPe/CTaBIeHre 0 XUMUH U eé POJIM B JKU3HU uesioBeKa U o0ijecTBa. OH COCTOUT
U3 1ByX yacteil. [TepBasi U3 HUX pacCKa3bIBaeT O TOM, KaK XMMUsI OOBSICHSET OKPY)KAFOIIMH MUP: KaK YCTPOEeHBI
BeLI[eCTBa, T0YeMy U KakK MYT XUMUUEeCKHe PeakKl|MH, KaK{e BellleCTBa ONpeJe/sitoT CBOWCTBA >KUBBIX CUCTEM.
BTopast yacTh TOCBsilljeHa TPUK/IAAHBIM acliekKTaM XMMMHU: OHa TOKa3blBaeT, KaK XHMMHsl B/IUsieT Ha >KU3Hb
obmjectBa M yJsydlllaeT IIOBCeJHEBHYIO JXM3Hb J/ofiedl. B Hell pacckasbiBaeTcsi O L|eHHBIX IPOAYKTax
XAMHUECKOH TPOMBIIIJIEHHOCTH, XUMHUUECKHUX CIIoco0ax MpOM3BO/CTBA SHEPIHH U HOBBIX MaTepHasax, HOBBIX
Bel|eCTBaX, MCIOJb3yeMbIX B ObITy, COBPEMEHHBIX CTEK/IaX, IMTMEeHTaX U KpacKax. EkeHesiesbHble 3aHATHS
OyayT BKIIOYAaTh TPOCMOTP TeMaTUYeCKUX BHIEOMEKUMH U BBIMONHEHWe TeCTOBBIX 3aJaHUH  C
aBTOMAaTH3MPOBAaHHOW MPOBEPKOH De3y/bTaTOB M TBOPYECKMX 3aJaHUI C IOC/IeAYyIOIMM 0OCYX/eHHeM Ha
dopyme. Kypc sBisercst obijeobpasoBaTesibHbIM, He TpeOyeT creljUaJbHOM TOATOTOBKM M PacCuMTaH Ha
IIMPOKYIO ayAUTOPHIO CIIyllaTesield, B IIePBYI0 o4yepesib 00yJaromiuxcsi HeXUMHUUECKUX BY30B U (aKy/IbTeTOB U
Mofel, y)xe MOMyuMBIINX BbICIIee 0Opa3oBaHMe, HO JKeJAIOIUX Oosibllle y3HaThb 00 OKpY’KarolleM MUpe U
TIOBBICUTD CBOI 00I1leHayUHBIil YPOBEHb.

6. YueOHO-MeTOjuUeCKOe o0ecreueHre CaMOCTOSITe/TbHOW PadoThl 00yJarouxcs

CamocrosiTesibHast paboTa 00ydYarOIIMXCsl TOApAa3JensieTcss Ha ayJuUTOPHYIO, KOTopas
TIPOMCXOJUT KaK BO BpeMsi 1abOpaTOPHBIX 3aHSATUM, TaK U HA IJIAHOBBIX KOHCYJ/IbTAllUsAX, W Ha
BHEAYZIMTOPHYIO, TIPOMCXOJMAIIYI0 BO BpeMsi TMOATOTOBKH CTy/J€HTaM{ OTYETOB IO j1ab0paTOPHBLIM
3aHATHSIM Y BBITIOJTHEHUS JOMALLIHUX 3a/laHui.

AynuTtopHas camocTosiTesibHasi paboTa  oOydYaroL[uXcsi TIpeAriosiaraeT  TIPOXOKJeHue
TeCTUPOBAHUA 0 KaXKAOMYy pasfeny AUCLIMIUVIAHBL. TecTbl BK/IIOYAIOT TeOpeTHYeCKrWe W TpaKTHUecKue
3a/laHusl, OTBeThl Ha KOTOpble TpeOyroT riaybOKOro NMoHMMaHWs M3y4eHHOro MaTepuana. TecTbl TIOCTPOeHbI
eIMHO00pa3HO: K KaXJOMY BOIMPOCY TPEeA/IaraeTcs ueTbipe BapvaHTa OTBETOB, CPeJy KOTOPLIX OJUH WU
HEeCKOJIbKO TpaBWIbHbIX. OOpaboTKa pe3y/ibTaTOB OCYILECTB/ISETCS IyTeM COMOCTaB/IeHUs] TOTyUeHHBIX
pe3yJIbTaToOB C 3TaJIOHHBIMU U TIPOTEKaeT OueHb ObICTPO. MakcuMasibHOe KOJTMUeCTBO OasyioB B KaXK/[0M TeMe Kypca
—-10.

BapﬂaHTLI TeMaTHYeCKHX TeCTOBbIX 3a;1aHm‘/i AJIA TEKYIero KOHTPoJis
XuMuueckas TepMOJUHAMHUKA

B Tecrax mo Teme «XuMHuUecKas TepMOJUHAMHKa»: TIepBble IIECTb 3aJidHHN OIeHUBAIOTCA B
0,5 6anma, ceapMoe — B 1 6as, a BOCKMOe, IEBSTOE U JlecsIToe 3a7iaHus — B 2 Gasina.

Tect Ne 1

1. TIpu paccMOTpeHHMH XUMUYECKOM peakiliu cucmemd 03HAUaeT:
a) HWCXO[HBbIE peareHThl
0) TPOAYKTHI XUMHUYECKOW PeaKLuH
B) peakIMOHHBIN cocy[
I) WCXOJHbIe peareHThl ¥ TIPOAYKTHI Peaklun
2. TlepBblii 3aKOH (TIepBOe Hauaio) TePMOAMHAMHUKM MaTeMaTHYeCKH 3alUChIBaeTCsl TakK:
a) PV =uRT B) K= Aup (- EA/ RT)
6) K=R/Na r) AU= Q-W
3. B 3K30TepMHUeCcKO# peakiyu:
a) SHTA/IBITUS PeakI[MOHHOMN cucTeMbl ToBkIIaeTcs (AH > 0)
0) TerutoBo 3(dekT peakiuu otputiatesied (Q< 0)
B) SHTA/BINS PEaKIIMOHHOW cucTeMbl yMeHbltaeTcst (AH< 0)
T') JaB/ieHHe PeaKI[MOHHOW CUCTeMbI MTOBBIIIIAeTCs
4. CraHgapTHble TeryioBbie 3 dekTrl PUHATO 0603HAYATS!
a) AUct B) Q 1013°"
6) AHozgg 1") AHct
5. Kakue 13 nipuBeZieHHBIX PeakLUi SBJSIOTCS SHAOTEPMUUECKUMU?
a) 1/2 N+ 3/2 H,=NHj, AH = — 46 K[I)x/Mo1b



0) H.+4/2 0,=H,0, AH = -242 K]I>x/M0/b

B) 1/2 N,+ 1/2 0,=NO , AH = 90 K/I>)x/mMo/b
r) 1/2H,+ 1/21,=HI, AH = 26 K/J)x/mMonb
6. Kakas u3 HamMCaHHBIX HIDKe peaklMii OTBeyaeT TerioTe oOpa3oBaHUs OKcH/a a3ota ( || ) B CTaHZAPTHBIX
YCIIOBUSAX?
a) 1/2 N,+ O=NO B) 1/2 N,+ 1/2 0, = NO
6) N +1/2 0,=NO r) NH;+ 5/20,=2NO + 3 H,O

7. Tlpu BoccTaHoB/eHUH 16T okcuzia Meau( || ) TIo peakiyy :
CuO ) + C pagem = Cu o + Co (, NOIIOTUIIOCH 22 KK TeI/IOTHL.
OHTanbMMsa 0bpa3oBaHus OKcHa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hna peakiun NiO ) + C pagury = Ni o + CO (. Oripeje/inTe BO3MOXKHOE HarpaB/ieHre CaMOIPOX3BOJILHOTO
TeueHHs1 pPeakLUy TIPY CTaHJAPTHBIX YCIOBUSX U TIPU TeMriepatype 627°C.

Belrectso AH®ys (KIx/MOB) S5 (x/Monb*K)
NiO 239,7 38
C (cpagur) 0 5,74
Ni 4o 0 29,9
CO ¢ ~110,5 197,4

B oTBeTe yKakuTe 3HaueHHsi SHepruu ['nb6ca MpH CTaHAAPTHBIX YCIOBHSX, TIPH Temriepatype 627°C u
TeMIlepaTypy Hauasa peakljuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3meHsieTcst SHTPOIUS TP pa3/ioKeHNH KapOoHaTa KalbLiys?
a) yBeJINYUBAETCS B) He YMEHbILIAeTC
0) ymeHbIIIaeTcst T') He 3Har0
10. JaHHasa peakius:
2KC103 (TB) — 2KC1 (TB)+302 ) AH<O
MO)KeT CaMOIIPOX3BOJIbHO TIPOTEKaTh
a) B IIPSIMOM HaripaB/ieHu! B) He MOXXeT IpOTeKaThb
0) B 0OpaTHOM HaripaBJieHUH T) He 3Halo

XuMHuueckas KHHeTHKA

B Tectax mo TemMe «Xummnueckass KUHETHKa»: nepsoe, BTOpPO€, TpeThbe, UETBEPTOE U IIATOE 3addHUSA
onienuBarorcs B 0,5 6asa; 1ectoe, ceibMOe, BOCEMOe, [IeBATOe U JecsaToe — B 1 0a/l, a ofuHHaALaToe — B 2,5
6asa.

Tect Ne 1

1. Pa3gen XMMUM, U3yUaroL[1ii CKOPOCTH U MEXaHHU3Mbl XMMHUUECKUX PeaKInH, Ha3bIBaeTCst
a) XUMHUUecKasi TepMO/IMHaMHKa

0) TepMOXUMUS

B) XUMHUeCKasi KHHeTHKa

2. CKOpOCTb XUMHUYECKOW PeaKLuH — 3TO ...

a) BpeMmsl, 3a KOTOPOe MOJTHOCThbI0 PACXO/YeTCsl OIHO U3 MCXO/IHBIX BEI[eCTB

0) U3MeHeHHe KOJIMUECTBA BelleCTBAa peareHTOB (WM MPOAYKTOB) PeakiUy B €IMHULYY BDEMEHU B eJHUILIe
obbema

B) KOJIMUECTBO BEIIIeCTBA MPOAYKTOB PEaKI[M K MOMEHTY OKOHUYAHHSI PeaKIuu

3. B Kakux eMHHIAX BBIPA’KAeTCsI CKOPOCTbh XUMUYECKOH peakivn?

a) Mo/ 1 ¢ !

0) Oe3pa3MepHast BeJTMUMHA

B) MOJIb” C

4. Ot KakuX (paKTOPOB 3aBUCHUT CKOPOCTh XUMHUECKHX PeaKLi?

a) OT MPUPO/Ibl PEArMPYIOLUX BEIIECTB

0) oT Temrepartypsi



B) OT 0ObeMa peak[HOHHOTO CoCy/ia
5. CocrosiHMe XMMHUUeCKOT0 PaBHOBeCHs] 00PaTUMBIX MPOLIECCOB KOJTMUECTBEHHO XapaKTepH3yeTcs ...
a) paBHOBECHBIMH KOHLIEHTPALUSIMUA TIPOJYKTOB peaKLn
0) sHeprueli akKTUBU3aAIU
B) KOHCTaHTOW PaBHOBECHUS
6. Kak 3anuchiBaeTcs BbIpayKeHHe il CKODOCTH PeaKLn
4 NO () +6 HzO =4 NH3(F) +5 Oz(r)
a) V = k[NO][HO] 6) V =k[NH:][O,] B)V =k[NOJ‘[H,O]°
7. Kak 3arnumieTcs BbIpa>keHue /i/1si KOHCTaHThI paBHOBecHsi peakiyu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]?
6) Ke = [C][D]/ [A][B]
B) K» = [A][B] */ [C][D]
8. Kako¥i oTpe3ok Ha iuarpamMMe roka3bIBaeT 3HaueHHe TeryioBoro 3ddexra peakuyu?
aj)l E 4

A )
6) 2 / \2
B) 3 y
i / 3

S

v

X0/ peakLuu

9.  YT0 MOXKHO CKa3aTh O peakiiyu, U300pakeHHOM Ha AuarpaMMe K Bormpocy 8?

a) 9K30TepMUUecKasi peakiiyst

0) sHAOTEpMUYECKasT PeaKIysI

B) peaki[ysi ONUChIBaeT COCTOSIHHE PABHOBECUSI

10. PaBHoBecue peakijuu Fe 50 4+ 4CO = 3Fe + 4CO,, AH>0

CMel1laeTcs B/IeBO.

a) Ipy MOHWKEHUU TeMIlepaTyphbl

0) MpY MOBBIIIEHUN TEMIIEPATYPhI

B) TPU MOBLIIIEHUU JaBIeHUsT

11. IOns peakuyu Cyy + 2 H 5 ) = CH 4 () IpU HEKOTOPOH TemriepaType KOHCTaHTa paBHOBecHs pasHa 0,8.
PaBHOBecHas KOHLIeHTpaLus BOAOPo/a paBHa 1,2 Mosib//1. BeIUMc/IvTe MCXOAHYO KOHLIEHTpALMIO BOAOPO/a.
a) 1,2

0) 3,5

B) 5,0

PacTBOpHbI

B Tecrax mo Teme «PacTBOpbI»: TepBoe 3ajaHue OlleHMBaeTcst B 1 6asi; BTOpoe, TPeThe, UeTBEPTOe,
[ATO€ M IIecroe 3ajgaHusa - B 1,5 0Oawia; cegbMoe, BOCEMOe, [€BATOE U JeCATOE — B
0,5 6asa.

Tect Nel

1. Insa ypaBHeHus peakyuu Cu SO4 + KOH —- -+ coKpalljeHHOe MOHHOe ypaBHEeHMe 3alulleTcs B BUe
1) 2K + 5042_ =K,SO,
2) Cu* + S04 + 2K* + 20H = Cu(OH).l + K,SO,4
3) CuSO, + 20H = Cu(OH),! + SO*
4) Cu?** + 20H = Cu(OH),l
2. Macca (B r) xsopuga Hatpusi B 300 mi 0,2 M pacTBopa paBHa

1) 0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenne PH 0,1 M pactBopa HCIO, paBHO
1 2)2 3)11 4) 13

4. s mojaBneHus ruaposnusa xaopuga xpoma (111) cnepyer
1) [06aBUTH CONMSTHYIO KMCIOTY
2) [06aBUTH I1Ie/I0Ub



3) pa30aBuUTH PaCTBOp BOJOM

4) MNOBBICUTBL TEMIIEPATYPY
5. B pa36aByieHHOM pacTBOpe, MPUrOTOBJIEHHBIM U3 MHPOCY/Ib(aTa KajbLyst ¥ BOZbI, CyMMa K03(h(hHUI[MeHTOB B
ypaBHEHUH HeoBPaTHUMOM JUCCOLMAIKM PACTBOPEHHOTO BEIL|eCTBa — 3TO

1)3 2)4 3)5 4)6
6. PacTBopuMoOCTh OKcasaTa cepebpa paeHa 3,27 - 10-3 r/ 100r H,O. Onpezenute rpon3BejeHHe paCTBOPUMOCTH
Ag2C204

1)5-1072  2)1,16-10¢ 3)10,7-10%  4)2,31-10%
7. MaccoBast 10/isl pPaCTBOPEHHOT'0 BEII[eCTBA — 3TO OTHOLIEHHE

1) macce! BejecTBa K Macce BO/jbl

2) KO/IHUYECTBA BeIeCTBa K 06beMy BO/IbI

3) Macchl BelllecTBa K Macce pacTBopa

4) ko/nnuecTBa BeliecTsa K 00eMy pacTBopa
8. K c/1abbIM 3/71€KTPOTUTaM OTHOCHUTCS ...

1) rUApOKCHI aMMOHHS

2) TUAPOKCH[ Kasust

3) X/IOpHJ KaJlbLHst

4) MapraHLOBasi KUC/IOTa
9. M3BecTHO, UTO BOJHbIE PAaCTBOPbI MHOTHX COJield MOTYT MMeTb ILeJIOUHYIO WU KUCIYIO cpefly. I1puunHOM
3TOTO SIBJISIETCS ...

1) snekTposu3 coseit

2) [IUCTIPOTIOPIIMOHUPOBAHKE COJIeH

3) rugpatupoBaHue coseit

4) THAPOIM3 Coei
10.3nauenue PH uncroii Boab! npu 25°C cocTaBser

N1 2)7 3)0 4) 10
MarsuToropckuii TexHuueckuii yuusepcuteT uM. ['.M1.HocoBa

JucnepcHbie CUCTEMbI

B Tectax mo Teme «/lHCriepcHbIe CHCTEMbI»: TIEPBOE, BTOPOE, TPEThe 1 UeTBEPTOe 3a[jaHusI OI|eHHUBAIOTCS
B 1 6a/ut; maATOE U IlecToe 3ajaHus - B 3 6asina.

Tect Nel
1.  Ykaxure pa3mepbl YaCTHL] KOUIOUJHBIX CUCTEM
1)  wmenblue 1 Hm
2)  6osbmie 100 HM
3) or1umzao 100 M
2. Kakue WOHbI CIIOCOOHBI BBI3BATh KOArYJSILIMIO KOJUIOW/A, YACTHLIBI KOTOPOTO MMEIOT TOJI0KUTEIbHBIH

3apsn?
1)  kaTuoHBI
2)  aHWOHBI
3)  monsipHBIE MOJIEKYJT
3. [lns Kakoro 3/1eKTPOJIMTA MOPOT KOaryJsiliui KOJIJIOW/a C TOJI0KUTeTbHO 3apshKeHHOW uacTULlei
JIOJDKeH ObITb HAUMEHBIITM?
1)  xsopua Kamms
2)  cynbdar Kaas
3)  oprodocdar Kanust
4.  Mwuuesna 307 umeet crpoenre: {[Fe(OH)s], n Fe** «(3n —x) CI'} x CI”
KaKOM 3JIeKTPOJIUT UTPaeT POJib MOHHOTO CTabuin3aTopa?
1)  xmopug xene3a (111)
2) Boja
3)  rUApOKCH[ Kasus



[Mpu B3aumopeiicteuu 20 mn 0,001H nutpara cBunia (1) ¢ 10 mn 0,02H cynsdara kanus
obpa3syetcs 30sb cynbdara ceunija (11). K kakomy 371eKTposly JO/DKHBI TiepeMelaThCsl YaCTULIbI
JTUCTIEPCHOM (pa3bl MPU 37IEKTPOIU3e?

1)  HaxofAsTCs B COCTOSIHMH JMHAMHUYECKOTO PaBHOBECHS

2) K Karoay

3) kaHopy

B nBe kon6b1 Ha;mTo TI0 50 MJT 30711 THAPOKCH/IA Kesie3a. [yt TOro uToObl BbI3BaTh KOATYJISLMIO 307151
rnoTpeboBanock A00aBUTh: B mepByo — 5,3 M1 1H pacTBopa x/opua Kaaus; B Apyryio — 18,7 mn 0,001H
pacTBopa (octata HaTpust. BeIUMC/IHMTE MOPOT KOATy/ISLAN KaXXJO0T0 /1€KTPOIUTA.

OKHC/TUTEe/TbHO-BOCCTAaHOBHUTE/IHHbIE nponeccol

B Tectax mo teMe «OKHC/INTE/IbHO-BOCCTaHOBUTE/IbHbIE npoueccbi»: repeoe, BTOpoe, TpeTbe, UETBEPTOE

U IITOe 3aJaHus olieHHBaroTcs B 0,5 Oasa; mectoe — B 1 6a/u1; ceibMoe U BocbMoOe — B 2 Garia, a [IeBsITOe — B
2,5 basios.

Tect Ne 1

1. OKucIuTe b — 3TO aTOM, MOJIeKYyJla U1 UOH, KOTOprﬁ .

N

1)  yBesMuMBaeT CBOIO CTENEeHb OKUC/IEHHUS
2)  NPUHUMAET 3JIEKTPOHBI
3)  OTHaeT CBOU 3/I€KTPOHBI
. IIponjecc BoccTaHOB/IEHUSI UMeeT MeCTO B CJly4ae, KOTrja ...
1) HeliTpasbHBIE aTOMbI ITPEBPALLIAIOTCS B TTOJI0XKUTETHHO-3aPSKEHHBIE HOHbI
2) TOMOXKUTEbHBIN 3apsi/] NOHA YMEHBIIAeTCst
3) oTpuLaTebHBINM 3apsi/] MOHA YBETHUUBAETCS
. VI3 mpeicTaBieHHBIX HIDKe peakiuii K OBP gucnponopLiioHMpoBaHuysl IPUHAJJIEXHT ...

1) S+ 2HNO; = H,SO, + 2NO
2) ZHzoz = 2H20 + 02
3) Mg+ S=MgS

4. K BOCCTaHOBUTE/ISIM OTHOCSITCH ...

[®))]

[oe]

©

1)  metasbl, BOJOPOI, YII€PO],
2)  aKTHBHbIE HEMETAI/IbI
3)  3/1eMeHThI, HaXO/AI[UeCs B CpeiHel YaCTH MepUOIHUYeCKON CUCTEMBI

. CTerieHM OKMC/IEHMS] KUCTIOPO/IA a) B BOJie U 0) B IEPOKCH/IE BO/IOPO/Ia COOTBETCTBEHHO PABHHEI ...

1) a)-2;6)-2
2) a)-2;6)+2
3) a-2,6)-1

. [lepmanranar kanust B OBP, nipoTekaromux B KMC/ION Ccpejie, BOCCTAaHABIMUBAETCS [0 ...

1)  karwona Mn*'
2)  manrasar-uoHa MnO,*—
3)  okcuza maprasia (II) MnO

. B peakium, nporekatomieii o cxeme Cr;S; + KNO; 2 Ky,CrO4 + K;SO, + NO OKHC/IEHHIO MO/IBEPraroTCs

CJIe/IYFOLIHE 3JIEMEHTHI . ..
1)  a3orucepa

2)  cepau XpoMm

3)  Xxpom u azor

. Cymma k03¢ dHLIMeHTOB B peakLyy, NIpYBeieHHO# B Borpoce Ne 7 paBHa ...

1) 26 2) 18 3)35

. Cymma ko3¢ dunvenToB B peakii KMnO, + HClow, = ... paBHa

1) 30 2) 26 3)35
BJIEKTPOXI/IMH'-IECKI/IE CUCTEeMBbI

B Tectax no TeMe «JeKTpPOXUMUUECKUe CUCTEMbI»: TePBOe, BTOPOe U TIsiToe 3a/jaHusi OLleHUBaroTCs B 1

0asu1; TpeTbe U UeTBepTOe 3aJaHusi— B 1,5 Oasia; 1ectoe u ceibMoe — B 2 Oasuia.



Tect Nel
1. 3nekTpopHbIA TIOTEHIMA/ OTIPEESIOT TI0 YPABHEHHMIO ...
1) Hepucra
2) MenpeneeBa-KnaneiipoHa
3) BonbiMana
4) Appenuyca
2. Paccuuraiite 3/]C ransBaHnueckoro iemeHTa Mg|MgSO,||CuSO,|Cu rpu cTaHAAPTHBIX YCIOBUSX
1) -2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakwue npoyKThl 06pa3yroTcs Ha KaTo/ie TIpU 3JIeKTPOJIM3e pacTBopa HUTparta cepebpa?
1) Bomopof
2) cepebpo
3) a3oTHas KUC/IOTA
4) KuCIopof
4. Yxaxure cyMMy KO3(Q(UIMEHTOB B YpaBHEHUH 3/IeKTPOJIM3a pacTBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas u3 npuBe/ieHHbIX OKHC/UTEIEHO-BOCCTAHOBUTEILHBIX PeaKli MpOTeKaeT CaMOTIPOU3BOJILHO B
TIPSIMOM HaripaB/IeHUU?
1). FeSO4+ Cu — ...
2) CuSO;+Fe —...
3) CuSO4+ Na —...
4) HCI+Cu —...
6. BblunciMTe Maccy I[MHKA, TIOyUYEeHHOTO TIPU 3/7eKTpoju3e Cyibdara I[UHKA, KOTOPBIHA MPOBOJUIN B
TeueHue 20 cek npu cuse Toka 1A
1) 2,1-10%
2) 0,05
3) 0,013
4) 6,7-10°
7. TlpuBezuTe CXeMbI 3JIEKTPOHBIX MPOIIECCOB U MOJIEKY/ISIPHOE YPaBHEHHE Peaki[iH, MPOTeKatolel npu
3JIEKTPOXUMHUYECKOH KOPPO3WH TajibBaHOMaphl Zn|Mg B CepHOKUCION cpejie. B oTBeTe yKaXkute CymMmy
KO3 PULIEHTOB B MOJIEKY/IIPHOM yPaBHEHHUH.
1) 6
2) 5
3) 4
4) 8

BHeayautopHasi camocTosiTe/ibHasi paboTa OOydaroIMXCS OCYIIeCTBIAETCA B BHU[E WM3yUeHUs
JIUTEepaTypbl IO COOTBETCTBYIOILEMY pa3feny C TMpopaboTKoW Mmarepuana; OQOPM/IEHHsS OTYETOB I10
71abopaTOPHBIM PaboTaM U BBITIOJTHEHUSI IOMAIIIHUX 3aJaHUH.

BapI/IaHT])I TeMadTHYEeCKHUX JOMAIITHHUX 3ana1-mi71 I BHeay}]I/ITOpHOI‘/’I CaMOCTOATEe/THLHOM paﬁOTBI
CTY/JAE€HTOB I10 TeMadM

[TlomainHee 3aganue Ne 1

o TeMe «XuUMHUUYecKasi TepMOJUHAMHUKA»

B momaiiiHeM 3aZiaHUM TI0 TeMe «XUMHUYecKas TepMOJWHaMHUKa»: IepBas 3ajaua OIleHHWBaeTcs B 2,5
Ganna; BTopas — B 1,5 6asna; TpeTbs — B 1 Oas.

3agaya Nel
Hma peakomm CHy v + CO, n = 2 CO  + 2 H, (7 omnpefenure BO3MOXXHOe HarlpaBJieHHe



CaMOIpPOU3BOJILHOIO TEUEHHsl Peakl|y TPU CTaHJapTHBIX YCJIOBUSX W mpu  Temmnepatype T = 927 °C, ecim
TeryioBoil 3(¢dekT peakuuu [0 3aJaHHON TeMmIlepaTypbl He H3MEHWUTCS. YKaKUTe: a) BbIZesseTcss WU
TIOTJIOLIAETCST JHEPrusi B XOfAe peakuud; 0) MpUuUMHy HalJeHHOro W3MeHeHWsi SHTponuu. Paccuuraiite
TeMIlepaTypy Hadasa peakiiy.

3azgava Ne2

Boeruniciure TeruoBoit  3ddekt peakuuu: CaC, o + 2 H.On = Ca(OH), « + C.H, (), monb3ysichk
CTaHAAPTHBIMK TeIyioTaMd 00pa3oBaHWs pearvpyromyx BemlecTB. CKO/BKO TeTUIOTHl BBIAETUTCS WM
TIOTJIOTUTCSE TIPU 00Opa3oBanuu 2,24 1 CoH,?

3agaua Ne3

ITo TePMOXUMUYECKUM YPaBHEHUSIM paccuuTaiire TeI/IOBOU 3¢ ekt peakiuu:
H,y + COz ¢y = CO y + Ho Oy TepmoxrMmuyeckrie ypaBHeHHUS:

a) Hz ) + 1 02 ® = Hzo s AH = -241,9 K'Z[)K,

6) 2CO ) + 02 ® = 2 COz ©)s AH = -566,2 K,H)K

[TlomainHee 3agaHue Ne 2

no TeMe «XHMMHUYeCKasas KHHeTUKa»

B fomaiHeM 3a/jaHuM 10 TeMe «XUMUYeCKass KMHeTHKa»: TepBasi 3ajlauya oljeHuBaeTcs B 1,5 Oasuia;
BTOpast — B 0,5 Oasia; TpeThsi, ueTBepTas v nsiTast — B 1 Gan.

3agaya Nel
Peakug nmportekaet 1o ypaBHeHUO: O, ¢y +2 CO y = 2 CO; (7. HauanpHble KOHLIEHTPALMK Pearupyrommnx

BelllecTB paBHbI: [O,] = 1,2 monw/a, [COJ= 0,8 Monb//1. Bo CKOJIBKO pa3 U3MEeHUTCS] CKOPOCTh TIPSIMOM peakiiuu,
Korga mpopearvpyer 30% CO? Bo CKO/MBKO pa3 W3MEHSTCA CKOPOCTH TNPUMOH W 0OpaTHOW peaklud, ecyv
YBe/IMUUTH [laB/ieHUE B CUCTEMeE B [iBa pa3a?

3agayda No2

[Tpu Temmepatype 40 °C HEKOTOpPOe KOJMUECTBO BEIeCTBA BCTYIAET B peakiuio 3a 20muH. PaccunTaiite
BpeMsi, TIPY KOTOPOM 3TO )K€ KOJIMUECTBO BeIL[eCTBa BCTYMWT B peakijuto mpu Temmepatype 200 °C, eciwm
TeMriepaTypHbii KO3 GUIMeHT CKOPOCTH peakiud paBeH 2. Bo CKOMBKO pa3 U3MEHUTCS TPH 3TOM CKOPOCTb
peakuuu?

3agaya Ne3

HalijuTe Hava/sbHble KOHLEHTPALMM MCXOAHBIX BeIIEeCTB M KOHCTAaHTy paBHOBECHs peaKLUu:
Fe n + H),O (¢ = FeO @y + H, (n, el paBHOBeCHble KOHLIEHTpaLUM pearvpyrollydX BelleCcTB paBHBI:
[H,O]=0,3mons/1, [H,] = 0,4 Monb/m.

3agaya Ne4

[ns peakyuonHoit cuctembl: CO ¢y + H,0 = CO; v + Ha(p HauanbHble KOHLeHTpauyu paBHbl: [H,0] =
0,5 momb/n, [CO] = 0,6 monb/n. OnpefiesuTe KOHIIEHTpAI[MHM BCEX BellleCTB B MOMEHT paBHOBeCHs, eC/u
KOHCTaHTa paBHOBecHs1 paBHa 1,45.

3anada Ne5

Bripa3ute yepe3 KOHIIEHTPALIMK PeareHTOB KOHCTAaHTbI paBHOBECUs CJIeIyIOIUX PeaKIIHii:

Nz(r) +3 Hz(l-) =2 NH3(F), AH = —92,2 K'Z[)K,
COy + Cy =2 COw, AH = +160,5 xkIx;
CO(F) + HzO(r) = C02 ) + Hz(r), AH = -41,1 K,H)K

YKaxuTe HarpaB/ieHHe CMeIleHUsI XUMHUUeCKOr0 pPaBHOBeCHsl 3THX peakLuil: a) Tpu TOHWKeHU!

TeMIepaTyphbl, €C/U AaB/eHHe MOCTOSHHO; 0) MPU MOBBILIEHUH JaBIeHUs, €C/TH TeMIepaTypa MOoCTOsTHHA.

EOM&HJHCE 3aganuie Ne 3

no reme «PacTBopbI»

B pomarHem 3ajanuu 110 TeMe «PacTBOpBI»: TiepBasi, BTOpasi, TPeThs U TsTast 3a[aud olleHuBaeTcs B 1
Oasut; ueTBepTas U mectas — B 0,5 Oasna.

3azava Nel
B kakom o0neme Bojibl cieiyet pactBoputh 1351 SnCl, asist momydenust 3M pactBopa xsopuza osoBa (I1)

C II0THOCTHIO p = 1,405 r/mn?
PaccuMrTaiiTe: a) MacCOBYIO /IOJIFO BEI|eCTBA B PacTBOpe; 0) MOJISIPHYIO KOHI|EHTPAL[HIO SKBHUBA/TE€HTa; B)
MOJISITTBHOCTB; T') TUTP; ) MOJIbHYIO JJOJTHO BellleCcTBa B pacTBOPe.

3agaya Ne2
3aKOHUMTe MOJeKY/IIpHble U HAaMWILIWTe COKpallleHHble MOHHBIE YpaBHEHHs peakLUil B3auMOJAeUCTBUS



C/eIyIOLUX BelleCTB:
HBr + NaOH -
AgNO; + H,S -
MgCl, + KOH -
Can + HCI -
Sb(OH)g + HzSO4 -
Sb(OH); + NaOH -
3agaua Ne3
CocTaBbTe 10 /iBa MOJIEKY/ISIPHBIX YpaBHeHUsI peakLvii K C/ie[yIOIUM UOHHBIM:
Ba* + CrO* - BaCrO.;
NH," + OH - NH,OH;
ZnS + 2H" - Zn** + H,S

3azaua No4
Bbruuciure pH 0,05M pacTBOpa cepHOi KUC/IOTHI.

3azmaya Ne5

Kakue u3 cnenytoumx coJjieit moapepratotcs rupoausy: Na,SiOs. Cu(NQO;),. KBr? CocTaBbTe MOHHbBIE U
MOJIeKYJ/ISIpHble ypaBHeHUsI THZpPOJM3a COOTBETCTBYIOIIUX cosiell. Kakoe 3HaueHwe pH (< wuau> 7) umeroT
PacTBOPLI 3TUX COJIEN?

3azaya Ne6

Hatigure npowuseesnenue pactBopumoctu PbCl,, ecm B 200 mym Bogwsl pactBopsieTcss 2,17 T 3TOro
COeJJHEeHMU .

Jomaimnee 3aganue Ne 4

1o Teme «OKHC/IUTE/TbHO-BOCCTAaHOBUTE/IbHbIE nporneccosm»

B pomaiiHeM 3azaHum 1o TeMe «OKUC/IUTETLHO-BOCCTAaHOBUTE/IbHBIE TPOLIECChI»: TepBasi 3ajaya
otieHrBaetcs B 1,5 6asia; BTopas — B 2,5 6asia; TpeThs — B 1 6as.

3agaya Nel
IMonbepute K03(hGhUIMEHTH B YPaBHEHUSX OKUC/IUTEIHHO-BOCCTAaHOBUTEIBHBIX Peakl[Ui. YKaKUTe THIT

Ka)KJJOU peakLUU.

PaccunraiiTe 37€KTPOABWKYIIYIO CUTy W OTpPeZenuTe HarpaB/ieHWe CaMOTIPOW3BOBHOTO MPOTEKaHWs
nepBoﬁ peakuyu IpUd CTaHAAPTHBIX YC/IOBUAX, HWCIIO/Ib3YyA 3HAUEHHA OKUC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX
TI0TeHLI1a/IOB:

HJ + H3PO4 - Jz + H3PO3 + Hzo

HNO, - HNO; + NO + H,0

H[AuCls] + H,O, + NaOH - Au + NaCl + 0O, + H,0

NH4REO4 +H2 - Re + NH3 + Hzo

KBrO - O, + KBr

3azaua No2

CocTaBbTe YPaBHEHHUA OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX peaKL[Hﬁ:

KMHO4 + NaNOz + Hzo nd

NaCrOz + HzOz + NaOH -

BI(OH)3 + N828208+ NaOH -

Bl 203 + C -
Mg + HNOS (pas6) —
3agaya Ne3

[Janbl ABe okuciuTenbHO-BOCcTaHOBUTeMbHble mapbl: KNO,, KNO;; u Pb(NO;),, PbO,. Ilonw3ysch
Tab/MIIeN CTaH/IApPTHBIX OKUC/TUTETBHO-BOCCTAHOBUTE/TBHBIX TOTEHI[HA/IOB, COCTABbTe YPAaBHEHHE BO3MOXKHOMN
peakuuu B ykazaHHol cpefie (HNQOs). PaccunTaiite 3HaueHre 3/1eKTPOABIKYILEH CUJIbI peaKLIUU.

[lomainHee 3aganue Ne 5

Imo TemMe «BJIEKTPOXI/IMI/I‘-IECKHE CUCTEeMBbD»

B moMariiHeM 3a/jaHUHU TI0 TeMe «3IeKTPOXUMHUeCKUe CHCTEMbD»: TIepBast 3a/jaua olleHuBaetcs B 1 6as;
BTOpasi — B 1,5 Gana; TpeThs — B 2,5 Oasna.

3agaua Nel



CocTaBbTe 5/IEKTPOHHO-MOHHBIE YPAaBHEHUSI 3/€KTPOJHBIX MPOLIECCOB W MOJIEKY/ISIPHOE ypaBHEHUE
TOKOOOPpa3yrollel peakiiyuy, MpoTeKarolei mpy paboTe raspBannyeckoro snementa Co/Co(NOs), // AI(NOs)s/
Al. Paccuuraiite 3/1C (E) ranbBaHUUYeCKOT0 371eMeHTa NP CTaHAapTHBIX yCJIOBUSX.

[lpyHsAB MOTeHLMan aHo/a pPaBHBIM CTAHJAPTHOMY 3HaueHHIO, PaCCUMTalTe KOHLIEHTPALMI0 KaTHOHOB
MeTaJjula B KaTOJHOM pacTBope, Ipy Kotopoit 3/]C raibBaHUUecKoro sjieMeHTa ymeHbluTcst Ha 0,02B.

3agaua No2

[IpuBesyTe CXeMbI 3/1€KTPOAHBIX MPOLECCOB Y MOJEKY/ISIpHble ypaBHEHUs peakLyii, MPOTeKaroluX Npy
3/IEKTPOXUMHUECKOH Koppo3uu ranbeaHomnapel Co/Ni: a) B KUc/Iol cpejie; 6) BO BIaXKHOM BO3yXe.

OmnpesienviTe yObUTh MacChl aHOZA TIPU KOPPO3WH B KHUC/IOH cpefie 3a 20 MUH, eC/ld CKOPOCTh KOPpO3UH
cocrasuia 0,01 r/u.

3azaua Ne3

CocTaBbTe 371eKTPOHHO-UOHHBIE YPaBHEHUS 3/IeKTPO/IHBIX TTPOI[eCCOB (aHO/ MHEPTHBIN) U MOJIEKY/ISIPHOE
ypaBHeHUe peaklU, IPOUCXO/sIIel TIPU 3/1eKTPO/IU3e:

a) pacrinaBa NaOH;

6) pactBopa CoSO,,

Borunicure ¢akTHyeckoe KOJIMYECTBO MeTajlla, MOJyueHHOro Ha KaTofie rpu 3iektposiusze Co(NOs),,
€CJI1 3/1eKTPOJIM3 NPOBOW/IU B TeueHuU 1 4. Beixos MeTasuia 1o Toky cocraBui 85%.

YKakuTe BO3MOKHbIe TIPUUYMHBI YMEHbILIEHUS BbIX0/[A MeTasl/ia [0 CPaBHEHHUIO C PACYETHBIM.

KOHTPOJ’[])HBIE BOITPOCHI 110 TEMAM
KOHTpOJ’leBIe BOIIPOCHI 110 TeMe «XumMuueckas TeEPMOJUHAMHUKA»

OCHOBBI XUMHUECKOH TePMOJUHAMUKY: TIOHSATHE CUCTEMBI, BUJJbI CUCTEM.
TepMmoguHaMUUeCKye TTapaMeTphbl ¥ QYHKLIAN COCTOSIHUSI CUCTEMBI.

BHyTpeHHsst 3Heprusi. Pabota. Teriora.

[TepBbiii 3aKOH TEPMOAVMHAMUKU (BBIBOZ).

OHTa/bNUs KaK QYHKIMS COCTOSIHUS CICTEMbI. DHTa/IbITNs 00pa30BaHuMsI BelleCTBa.
TennoBolt 3ddekT xumyUyeckoil peakiyu. PakTopbl, BAMSIOLIMEe Ha TersioBod 3(dekT xumMuueckon
peaxiuu.

7 Tepmoxumusi. 3akoH I'ecca.

8.  Crnexmcrus u3 3akoHa I'ecca.

9 OHTpOMUs Kak QyHKLWS COCTOSIHUSI CUCTEMBI.

10. Bropoii 3aKOH TePMO/IMHAMUKH.

11. TpeTuii 3aKOH TepPMOJUHAMUKH.

12.  3ueprus I'nb6ca.

13. HampaBneHue caMONPOX3BOJIBHOTO TIPOTEKAHHS XUMUYECKUX PeaKLU.

kWi

KOHTpOJIbeIe BOITPOCHI 110 TeEMeE «XuMHUUYecKas KHHeTHKa»

Xumunyeckast KuHeTHKa. CKOpPOCTb XMMUUECKOW peakLiy U MeTO/bI ee PeryIMpoBaHMUs.
BiusiHre KOHI[eHTpAIMK Ha CKOPOCTh XUMUUeCKOH peakI[uu (3aKOH JAeUCTBYIOIIUX Macc).
BnusiHve TemriepaTypbl Ha CKOPOCTh XUMHUUecKoM peakiuu. [1paBuno BauT — l'odda.
Teopusi aKTUBHBIX CTOJIKHOBEeHUI AppeHuyca.

OHeprus akTUBaLMu. YpaBHeHHe AppeHuyca.

Teopusi mepexoJHOTO KOMII/IEKCa. JHepreTruueckas AruarpaMmma.

Kpupast Makcgesia — BonbliMaHa. DHepreTuueckuii bapoep.

Karanutrueckue CUCTEMBI.

BnusiHue KaTanu3aTopa Ha CKOPOCTb XUMUUeCKOMN peakiuu.

I'oMoOreHHBIN U reTepOreHHbIN KaTaus.

Konebarte/ibHbIE peakiyH.

Xumuueckoe paBHoBecue. ObpaThMble U HEOOpaTUMbIe PEaKIIHH.

KoHcTaHTa XUMHUUeCKOT0 paBHOBECHSI.
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KoHTpo/ibHBIe BOIIPOCHI 110 TeMe «PacTBOpbI»

[TonsTue pactBopa. PactBopumocTs BelljecTBa. PacTBOpUMOCTS rasa.

PactBopbl. Crioco0Obl BEIpDaKeHHsT KOHL|EHTPAllii PacTBOPOB (MaccoBasi ZI0Jisi, MOJISIpHAsl KOHIIeHTpaLus,
MoJIsSIpHasi KOHL|eHTpalMsl SKBUBa/eHTa, MOJIbHasH [10JIsl, TUTP).

KonnuratusHele cBOMCTBa pacTBOPOB. VjeanbHbIN pacTBOP.

3akonbl Paysnsi: I (ToHOMeTpuueckuid) v 11 (30y1mMockonmueckuii ¥ KpUOCKOTTHYeCKHUH).

Ocmoc. Ocmotnueckoe faBneHre. CxemMa 0CMOMeTpa.

KucnoTHO-0CHOBHBIE B3aUMO/IeICTBUS BellleCTB.

NonHas Teopust KUCJIOT ¥ OCHOBaHWK AppeHnyca. OCHOBHEIE [TOHATHSA Y MIOJI0KeHNsI TEOPUU AppeHuyca.
[Huccoruariyis KUC/I0T, OCHOBAHWHN U cosieli C TOUKU 3peHUst MIOHHOM Teopry AppeHuyca (TIpUMepsl).
Crenenb guccormaryu. CUIbHBIE U C/labble 3/1eKTPOJIHUTHL.

Huccoumarus c1abbix 371eKTpomuToB. KoHCTaHTa AUCCOLAIAM.

3akoH pa3basyieHusi OcTBabAA.

Peakiiui WOHHOTO 0OMeHa MeXX/Ay 3/MeKTpoMTaMyd (Ha TIpUMepe peakiuii o0pa3oBaHuUsi c1aboro
3JIeKTPOJIUTa, 0CafiKa U rasa).

[Ipon3BesieHre paCTBOPUMOCTH.

VonHoe nipon3BeieHe BOAbl. BogopogHbIii U TUAPOKCUIBHBIN TTOKa3aTeu.

I'mppomms coneld. Twmel rupoansa Coen.

KonuuecTBeHHble XapaKTepUCTHKY IIpoLiecca THpoJivsa.

@DakKTOpBkI, BAXAOLIME Ha TIPOLiecC THAPOIN3a.

KOHTPOHLHBIE BOIIPOCHI 110 TeMe «'Z[I/ICHEPCH])IE CUCTEMBI»

I'eTeporennsle cmecu. [lucniepcHble CUCTEMBI.
HucnepcHocTs. Knaccudukanum AUCrepcHbIX CUCTEM.
Konnonguaeie pactBopsl. JInoduisHbie v TMOPOOHBIE KOJUIOUIBL.
Crnioco0bI ToTyueHus KOJITIOUJHBIX PAaCTBOPOB.
CrpoeHue KOJIJIOWHBIX YaCTHULL.
IIpaBuno ®asHca — Ileckosa.
Y CTORUMBOCTD KO/UTOUIHBIX cucTeM. CTaOM/IN3aTophI.
Koarynsmums muoduIbHBIX U TMOPOOHBIX KO/IIOH/IOB.
CepyMeHTaLs1 KOJUVIOU/IOB.
Koarynauys KonmongHbIX paCTBOPOB 3/IeKTPOIUTaMHU.
[MpaBuno [ynere — lapau. Koarynupytoias criocoOHOCTS.
OnTtryeckue CBOMCTBA KOJIOW/HBIX PaCTBOPOB.
JneKkTpuUYecKre CBOMCTBA KOJIJIOWJHBIX PACTBOPOB.

KoHTpo,/ibHbIe BONIPOCHI 0 TeMe « OKHC/IUTEe/TbHO-BOCCTaHOBUTE/IbHbIE
MpoLEecchbi»

OcHoBHbIe MOHATHS TEOPUM OKHUC/INUTE/TbHO-BOCCTAHOBUTE/IBHBIX PeaKLUi.
OxucUTenbHO-BOCCTaHOBUTE/IBHBIE CBOMCTBA BEIECTB.

Baknefilye oKuc/IUTeNM U BOCCTaHOBUTEIH.

THUNBI OKUC/TUTETEHO-BOCCTAaHOBUTE/IBHBIX peakvi (TIprMepsI).
OKUC/IUTeNTbHO-BOCCTaHOBUTE/IbHBIN TIOTeHL{aJl.

YpasHenue HepHcra.

CocraB/ieHre OKUC/IUTEe/IbHO-BOCCTAHOBUTE/IBHBIX PeaKLiuii.
HarmpaBsyieHre 0OKUC/IMTEIbHO-BOCCTAHOBUTETBHBIX PEAKLUI.

KOHTpOJIbeIe BOITPOCHI 110 TEME «BJ'IQKTIJOXI/IMI/FIECKI/IQ CHUCTEMbD»

Onekrpoxumuueckue cucteMbl. Knaccudukauus 3/1eKTpOXUMHUUeCKHX TIPOLIeCCOB.
J/IeKTpOXUMHUUYEeCKHe TIPOLiecChl, IIPOTeKarolliie Ha IPaHuLie pa3zesia «MeTajlsl — paCTBOP».
I'anbBaHUYECKUH 371eMeHT JJaHua3st — SIKoOu.

O/NeKTPOABIXKYILas CHjla Fa/IbBaHUYEeCKOI0 3/IeMeHTa.



N3mMepeHne 5/€KTPOAHBIX IOTeHLMAanoB. Psj cTaHAapTHBIX 3/7eKTPOJAHBIX MOTeHLManoB. CBOMCTBa
MeTaJIJIOB B COOTBETCTBUH C UX TOJI0KEHWEM B psAy HamlpshKeHUH.

YpasHenue HepHcra.

OJIeKTPOJIM3 pacIlyIaBOB U PacTBOPOB. KaTo/HbIe ¥ aHOHbIE TIPOLIECCHI.

OO6beavHeHHbIN 3akoH Papasesi. Beixos Mo TOKy.

Kopposus metasioB. Kiaccudukaiiyss KOppO3MOHHBIX ITPOIECCOB.

Xumuryeckasi KOppo3us.

D/IeKTPOXMUMUYECKasi KOppo3ust. AHOJHOe OKMC/IeHe MeTasla ¥ KaTOJHOe BOCCTaHOB/IeHHe OKUC/IATEJIS.
[IprmepsI KOPPO3UH B KUCION cpefie M aTMOC(hepHON KOPPO3UH.

CKOpOCTh KOPPO3UH.

3alura MeTaJIoB OT KOPPO3UHU.

3allyTHbIe TOKPBITHS.

ODNIeKTPOXUMUYECKHe CTIOCOOBI 3allUThI OT KOPPO3WH METAJIIOB.

XuMUyeckre UCTOYHUKU TOKa. ['alibBaHMUeCKUi 3/1eMeHT.

XVMUYecKre UCTOYHUKU TOKa. AKKYMYJIATOPBI.

XyMHUUeCKre UCTOUHHUKU TOKA. TOMJIMBHBIE 5/1eMEeHThI.

7. OueHOYHBIE CPe/iCTBA /I/IfA MPOBeAeHHs MPOMEeXyTOUHOM aTTecTaliu
HpOMe)Ky'TO‘-IHaH arTeCTalusd HMMeeT LeJ/bI0 OIpeae/iMTh CTEIeHb AdOCTHXXKEHHS 3dllJIaHWPOBAHHBIX

pe3y/IbTaTOB 00yUeHus M0 AUCIUTUIMHE 3a OTpe/e/IeHHbIN TIepHo/] 00yUeHMs.

a) HJIaHl/Ip)IEM])Ie pPe3y/ibTaTbl OﬁquHI/IH U OL€EHOYHbIC CpeaACTBa /i TMpPOBeJcHUA

HpOME)KYTO‘lHOﬁ aTTeCTalluM:



CTpyKTypHBIN
3/1EMEHT
KOMITEeTeHLIU

[Tnanupyembie pe3yabTaThl 00yUeHUs

OrieHOUHbIEe CpeCTBa

OK-1

CTMIOCOOHOCTHIO K aOCTPAaKTHOMY MBIIIIJIEHUIO, aHATU3Y, CUHTE3Y
3HaTtb - OCHOBBI JIOTUKH, HOPMBI ITepeuen» meopemuueckux 6onpocoe
KPUTHUYECKOTO rozAxozAa, (opmbI 1. OcHOBHBIE METO/IbI XUMUUYECKOTO aHa/TU3a.
dHaJ/In3a; 2. OcHoBHbIe TPUOOPBI M 060pPYyI0BaHKE /1T XUMUYECKOTO aHa/Ini3a BelecTB.
- MeTo/ibl aOCTPAKTHOTO  MBILLIIEHHS 3. Meroauku npoBefieHus onbITOB. [IpaBuia TeXHUKU 6€30MaCHOCTH.
TIPU YCTaHOBJIEHUU UCTHHBI;
- MEeTOAbl HayuyHOro MCCJIe[OBaHUS
MyTéM  MBICJIEHHOTO  pacujieHeHust
o0BbeKTa (aHanmM3) M MYyTEM U3yUEHUS
rnpeiMera B ero  LIeJIOCTHOCTH,
eIMHCTBE ero yactei (CUHTe3)
Ymetb - aZieKBaTHO BOCTIDUHUMATD IpumepHnbie npakmuuecKkue 3a0aHust
vHbOpMalMio,  JIOTUUECKU  BepHO, 1. OmpepenuTh C KakKMMM M3 YKa3aHHBIX HIDKe BeLeCTB MOXKET B3auUMOJeNCTBOBaTh PpacTBOP
apryMeHTHUPOBaHO M $ICHO CTPOMTH | TUAPOKCHAA Kausi: M0J0BOAOPOAHas KUcao0Ta, xaopug meau (1), okcug yriepoga (IV), okcug ceunna (11),
YCTHYIO U MMMCHbMEHHYIO Peub; TUIDOKCU]] aMIOMUHUS, THUAPOKCHA aMMoHus. (CocTaBbTe ypaBHeHHSI BO3MOXHBIX peakUuil B
- C WCIOJb30BaHWEM  METO/IOB | MOJIEKY/ISIPHOM Y NOHHO-MOJIEKY/ISIpHOU (hopMax.
abCTPAaKTHOTO MBILUIEHUS, aHanu3a | 2. OnpezenuTe BO3MOXKHOCTb BOCCTAHOBJIEHUS OKcuAa kene3a Fe;O4 yrieposiom MpH CTaHAApPTHBIX
CHHTe3a aHaym3upoBaTs | ycnoBusax v Temrieparype 1100 K. Peakiusa BoccranoBnenus: Fe;Oy4: FesOuq +4C) = = 3Fey) + 4COy,
aNbTepHaTUBHbIe BapUaHThl pelleHust 3. TemmneparypHbiii Ko3dduiMeHT peakuyy paBeH 2,5. Kak WU3MeHUTCS CKOPOCTh peaklUu: a) Mpu
HCCJIe[JOBaTe/IbCKUX 3a/a4u TIOBbILIIeHnH TeMmiepatyphl oT 60 g0 100°C; 6) pu oxX/aXkKAeHUN peakiiuoHHoH cMecu ot 50 go 30°C?
4. Insg obpatumor peakipu Fe;Oux) + Hyy = 3FeOx) + H,Og 3anuinmre BbIpa)kKeHHUe KOHCTAHThI
paBHoBecusi AH®, k/[x =+ 69,8. IlpenyoxuTte crocoObl yBennueH!si KOHLIEHTPALUKA TIPOAYKTOB PeaKL|H.
5. Tlpu npoKanvBaHWUKM MeTa/IMYeCKOTO TUTaHA 00pasyeTcsi OebIi MOPOIIOK, KOTOPBIMA PacTBOPSIETCS B
KOHLIEHTPUPOBAHHOW CEepHOW KWC/IOTe W CIUVIABMseTCS CO Imenoubio. YTo mpeActaBriseT coOoi 31O
coequHeHue? HamuiimmTe ypaBHeHUs BCeX YKa3aHHBIX PeaKIUi.
6. CKO/bKO MUUTH/IMTPOB 96%-HOT0 pacTBoOpa CepHON KUCJIOTHI C TJIOTHOCTBIO 1,84 r/Mn riotpebyeTcst
st ipuroTtosienus 2 i 0,25M pactBopa?
7. Kakve BellleCcTBa U B KaKOM KOJIAUECTBE BbIAeNATCH Mpy npoxoxaeHun 48250 Kn snektpuyecTBa
yepe3 pacTBop xyiopuza Mapratiia (II)? CocraBbTe cxeMy 3/71€eKTpOJiM3a 3TOTO pacTBoOpa.
8. AnmtoMuHMI cKiemniaH ¢ MeZibio. Kakoli U3 MeTa/ioB Oy/leT KOppOMPOBaTh B CPefie CEPHOM KUCJIOThI
1 atMocdepe BAaXHOTO Bo3yxa? CoCTaBbTe CXeMbl 3/IEKTPOXUMUYECKON KOPPO3HWH.
Bnazets - HaBblKAMM  TIOCTAHOBKM  I|eJiH, ITpumepHble npakmuyecKue 3a0aHusi:




CTpyKTypHBIH

371eMeHT [1naHupyemble pe3yIbTaThl 00yUYeHHs OrneHouHBbIe cpeficTBa
KOMIIeTeHIIMH
CIIOCOGHOCTBIO B YCTHOM u [TpoBecTy aHany3 B/AUSIHUSL KOHLIEHTPALIMM Ha CKOPOCTh XUMUUYECKOW peakLuu
TMMCbMEHHOH peun JIoru4ecku | Na,S,0; + H,SO4 = S + SO, + Na,SO4 + H,O 1o 3kcrieprMeHTaibHbIM IaHHBIM. [IpoBecTur
odopmHUTH PE3y/IbTaThbl MBILLTEHW, 00paboTKy TO/iyueHHbIX [JJaHHBIX C UCIO/Jb30BaHHEM COBDEMEHHBbIX HH(MOPMAaLMOHHBIX
- LEJI0CTHOM  CHCTEMOW  HABBIKOB | raypoiorumii. Pe3y/bTaTel ONTOB [IPeCTaBUTh B BU/E Tabuip! 1.
HCI1I0/Ib30BAHUA a6CTpaKTHOFO Ta6fII/H_Ia 1
MBILVIEHWA TIpU  pelleHrnr HpO6J'IEM,
BOSHUKAIONMX  [PH  BBITIO/HEHHH Howmep O6BeM, M KOHLIEHTpaL[I_/;H Bpewms CkopocTb ,
HCCITe[OBATETbCKAX PAGOT, HABBIKAMEL ombITa Na,S,0; H,;O H,SO., Na,S,03, 10 rnosiBiieHus1 | peakuuu, 107,
OTCTaNBaHMUsI CBOEH TOUKU 3peHHUsI MOJIb/ /T MyTH, C ¢!
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
I[To paHHBIM Tabsurbl 1 TIOCTPOMTHL TrpadUK 3aBUCUMOCTH CKOPOCTH PEaKIMh OT
KOHIIEHTPALUU THOCY/Ib(aTa HaTPHsI, OTIOKMB Ha 0CH abciucc KoHieHTparuio Na,S,0s, a Ha ocu
OpAMHAT — CKOPOCTb peakL{1u.
Cpenatb BbIBOJ, O 3aBUCMOCTH CKOPOCTH PeaKLMX OT KOHLIEHTPaLy THOCYIb(aTa HaTpHsl.
OIlK-4

TFOTOBHOCTBIO C €CTeCTBEHHOHAYUHBIX HO3HI.[Hﬁ OLIeHMBATb CTPOEHUe, XUMUUeCKUN U MHHepaﬂbeIﬁ COCTaB 3eMHOI KOPHI, MOpd)OJIOl"I/I‘—IeCKI/Ie 0COOEHHOCTH U
reHeThu4YeCKHe THUIIbI MECTOpO)KAEHI/Iﬁ TBEP/bIX IM0JIE3HBIX MCKOIIdeMBbIX ITPU pellleHHHU 3a4a4 110 pallMOHA/IbHOMY W KOMIT/IEKCHOMY OCBOEHHWIO

3HaTb

- OCHOBHBIE XHWMHUECKHEe IIOHATHA,
TI0JIO’KEHHSI U 3aKOHBI;

- COBpeMeHHble  HarpaB/ieHusl
Pa3BUTHSI HAYUYHbIX TEOPUI;

- MeTo[bl  TEOPETUYECKOTO U
9KCIIepUMEHTA/IbHOTO

HCC/IeJOBaHUS B 00/1aCTH  XUMUU
MIPUMEHUTETbHO K

nipod)eCCOHAIBHOM JeATeTbHOCTH

Ilepeuenbr meopemuueckux 6onpocos:
1. OcHOBBI XMMHUYECKOW TEPMOJUHAMHUKHU: CHCTEMa, TepMOJMHAaMHUEeCKHe MapaMeTpbl CUCTEMBI,
(hyHKI[MM COCTOSTHUS CUCTeMBI. [1epBbIif 3aKOH TepMO/TUHAMUKH.
DHepreTvka XMMHAYECKHUX MPOL[EeCCOB.
OHranbnus. 3akoH I'ecca U ciefCcTBUS U3 Hero.
OHrporus. ¥YpaBHeHHe BosbliMaHa. BTopoii ¥ TpeTuii 3aKOHBI TEPMOZAMHAMMKH.
Oneprust 'nb6ca. HarpaBieHusi XMMUYeCKHX TTPOLIECCOB.
Xumuueckast KuHeTHKa. CKOpOCTb XUMHYecKo peakuyy. CpeJHsisi U UCTUHHAsE CKOPOCTU PeakKLUu.
Kunetnueckas kpuasi.
CKOpOCTb peakLiui U MeTO/BL e€ pery/IMpOBaHusL.
8. BwmsHMe TemrepaTypbl Ha CKOPOCThb peakiu. [TpaBuio Bant-TI'odda.

Sk WN




CTpyKTypHBIH
37IEMeHT
KOMIIETeHIIUU

[1naHupyemble pe3yIbTaThl 00yUYeHHs

OrneHouHBbIe cpeficTBa

9. DOHeprus akTUBaMU. AKTHBUPOBAHHBIN KOMIUIEKC. Y paBHeHHe AppeHuyca.

10. Karamu3aTopsl ¥ KaTaJUTHYeCKHe CUCTeMbl. ['OMOreHHbIN KaTajm3.

11. KaTanu3aTops! ¥ KaTaTUTHUECKUe CUCTeMBI. ['eTepOoreHHbIN KaTamius.

12. Xumuueckoe paBHOBecre. KOHCTaHTa XUMHUECKOTO PaBHOBECHSI.

13. Cmelenne xuMuueckoro papHoBecusi. ITpunri Jle [Tlatense.

14. PactBopsl. Crioco0bl BbIpaykeHHs1 KOHLIEHTPAIuK PaCTBOPOB.

15. PactBopel  3nektponmToB. CTerieHb W KOHCTAaHTAa 3JIEKTPOJUTHYECKOW [UCCOLMAIUM. 3aKOH
pasbaenenust OcTBanibja.

16. Tuccorparyist KUC/I0T, OCHOBAHUM, CoJieil. AMQOTepHBIe 37IeKTPOJIUTHI.

17. PactBopumocTs. [Tpou3Be/ieHre paCTBOPUMOCTH. Y C/ioBHe 00pa30BaHUsl M paCTBOPEHUST 0CA/IKOB.

18. Muccormarnus Boabl. ViloHHOe npou3sBezieHre Bojbl. pH.

19. T'uaponu3s coneit. CTeneHb ¥ KOHCTaHTa THPOJIM3A.

20. OucniepcHble cucteMbl. Knaccudukanus. JinoduisHbie ¥ miodoOHbIE KOIOW/BL.

21. CtpoeHue KOJJIOUJHBIX YaCTHII.

22. Koarynsius KOJIJIOUIHBIX PaCTBOPOB.

23. OKHMC/UTETbHO-BOCCTaHOBUTE/IbHbIE
BOCCTAaHOBUTE/IBHBIX PEaKIIHH.

24. JneKTpoXUMHUeCKHe CUcTeMbl. 3aKoHbl Papasesi. DIeKTPOAHBIN MOTeHIHA.

25. T'anbBaHnUeCKuii 37eMeHT [Januams SIkoou.

26. DNMeKTPOXUMHUECKHEe CUCTEMBI: 3JIEKTPOJIN3 paciyiaBoB. [IprMeHeHre 3/1eKTpoIr3a.

27. Dnektponu3. AHOAHBIA W KaTOAHBIM TIPOIIECCHI TIPH 3JIEKTPOJIM3e PacTBOPOB. IIpuMeHeHHe
3JIEKTPOJTU3a.

28. Kopposwus. Bujpbl Koppo3uu. CriocoObl 3alUThl META/TIOB OT KOPPO3UH.

cBOMicTBa  BemjecTB. Kmaccudukaisi — OKMCIUTENIBHO-

YMmeTs

- OTIpeJiesIATh XMMUYECKHI COCTaB U
CTpoeHHe OOBEKTOB OKpY>KaloLe

cpefpbl;

- peliaTb  pacueTHble  3a7laud
TPUMEHHUTETBHO K Matepuaty
TPOrpamMMBI;

- TIpOrHO3UpOBaTb  BO3MO>KHOCTb
TIPOTeKaH!st CaMOTIPOU3BOJIbHBIX

MponeccoB B pPA3/IMUHBIX XWUMHUUYECKUX
cucreMax

Hpumeprle npakmu4yeckue 3a0aHus:

1. Hamucarb 5/1eKTpOHHBbIE YpaBHEHMSI 37€KTPOJHBIX MPOLIECCOB, ypaBHEHHWE CYMMapHOU
TOoKOoOOpa3ytolrei peakuyy, BoYUCIUTE J/IC rajibBaHUUeCKOTO 371eMeHTa, ec/id KOHLeHTpaluu
HOHOB MeTa/lIoB paBHbl: [Al**]=0,001 moss/n, [Co**]=0,1 Mob//.

2. HamycaTh MOHHBIE Y MOJIEKY/ISIDHBIE YpaBHEHUsI peaklivid ruposnsa coned: KsPOs; Na,SOy;
ZHClz.

3. 3aKOHYUTHL YpaBHEHUsI PeaKL|ii, HallMCaB UX B MOJIEKY/ISIPHOM M MIOHHOU (opMax:

AI(OH);:. + NaOH - , K,CO; + H,SO, —, H,S + KOH —.

4. B 2 n pactBopa rufipokcyjia Kanblius cogepxxutcs 478,8 r Ca(OH),. ITnoTHoCTh pacTBopa

1,14 r/mn. Paccuutatite: w(Ca(OH),); Cy; Cox; Crmy N(Ca(OH),) u N (H,0); T.




CTpyKTypHBIH
3JIeMEeHT
KOMIIETeHIIUU

[1naHupyemble pe3yIbTaThl 00yUYeHHs

OrneHouHBbIe cpeficTBa

5. CocTaBbTe ypaBHEHUsI OKUC/IUTE/IEHO-BOCCTAHOBUTE/IBHBIX PeaKLnil:
K,Cr,07 + FeSO4 + H,SO4 — , KMnO, + Na,SOs + H,O —.

6. Hamnucatb 3JIEKTPOHHbIE YPaBHEHUA JJIEKTPOAHBIX  TIPOLeCCOB, YPaBHEHUKE CyMMapHOﬁ
TOoKOoOOpa3yroiel peakiuy, BeaucuTh DJIC rajbBaHHMUECKOTO 37€MEeHTa, eC/Td KOHIEHTpPAI[id WOHOB
MeTa/IoB paBHbl: [Mn**]=0,01 moss/n, [Au**]=0,1 Mons/m.

7. 3aKOHUUTH YpaBHEHUsI PeakIivii, HalmMCcaB UX B MOJIEKY/IIPHON ¥ MIOHHOM (opmax:

NH;OH + HNO; —, Zn(OH); + NaOH —, AIPO4 + Na,SO4 —.

8. HamucaTh ypaBHeHUs peaKluii TWpo/u3a B MoJieKylsspHOM U HoHHOM Buje: Al (SO.); KCl,
NBQSO3.

9. HammcaTe 3/7eKTpPOHHBlE ypaBHEHWsS 37eKTPOJHBIX TMPOLeCCOB, YpaBHEHHe CyMMapHOU
TOKOOOpasymield peakiuu, BeUUCIUTh O/JC rasbBaHHUUECKOTO 371eMeHTa, eCd KOHLEHTPallud HOHOB
MeTa/lI0B paBHbL: [Zn®*]=0,01 moss/1, [Cu*]=1,0 Mmons/m.

10. Cynbdat amomunus maccout 36,4 v pactBopuu B 100 r Bogbl. [I10THOCTH MOTYyUYeHHOTO
pactBopa 1,32 r/mn. Paccuuraiite: 0(Aly(SO4)3); Cv; Cox; Cmy N(AL(SO4)s3) u N (H20); T.

11. HamucaTh 3/IeKTPOHHbIE ypaBHEHUSI 3/IEKTPOAHBIX IPOLIECCOB, ypaBHEHHME CYMMapHOM
ToKOOOpa3ytoiei peakuyu, BeYucUTh J/IC rajibBaHUUeCKOTO 371eMeHTa, eC/Id KOHLeHTpaIuu
MOHOB MeTa/l/IoB paBHbL: [Mn*]=0,01 mons/n, [Ag*1=1,0 Monb//1.

12. 3aKOHUYMUTH YpaBHEHMsI PeaKL{1ii, HallMCaB UX B MOJIEKYJISIPHOM U HIOHHOM BHJe:

MnS + HZSO4 -, FE(OH)3 + NaOH - s NH4C1 + KOH -.

13. Ornpegenure TepMOAMHAMUYECKYHO BO3MOXXHOCTB MpoTeKkaHus peakiuu CaOgy + 2 Cy =
= CaC; « + CO), AH; = 460 k/[)x TIpU CTaHAapTHBIX yC/I0BUsSX. PaccurTaliTe TeMriepaTypy Hadasia
peakumu, eciu  S(CaO)=38 [Lx/mons'K; S(C)=6 [DIx/monb-K; S(CaC,)= 70 [Dx/monbK;
S(CO)=197 Ox/monb K.

14. CocTaBbTe ypaBHEHUsI OKUCIUTE/IbHO-BOCCTAHOBUTE/IBHBIX PeaKL|i:

KMHO4 + NaN02 + HzSO4 -, CFQ(SO4)3 + BFQ + NaOH -.

15. Omnpefienvite TepMOMHAMHUUECKYI0 BO3MOYKHOCTb mpoTeKaHusi peakiyu 2 Cls ¢y + 2 HoO
=4 HCly + O; ¢y, AH: = 115,6 K[I>XX TIpy CTaHAAPTHBLIX YC/I0BUsAX. PaccuuTaliTe Temreparypy
Havasa peakyuu, ecm  S(Cly)=223 [DIx/mony'K; S(H,0)=189 [DIx/mons'K; S(HCI)=
187 Ix/monb-K; S(0,)=205 Ix/Monb-K.

16. Hamucath ypaBHeHMs peakiuii T'MpojiM3a B MoJieKyaspHOM U uoHHOM Bufe: CrCls,
NaNO3, K2C03.

17. CocTtaBbTe YPaBHEHUA OKHUC/INTE/IbHO-BOCCTAHOBUTE/IBHBIX peaKuHﬁ:

KzCFzO7 + NHQSO3 + HzSO4 -, KMHO4 + NaN02 + HzO -,
18. I'omoreHHasi peakiusi mpotekaeT 1o ypaBHeHWO H, o + I v = 2 Hl. HauanbHas
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KOHLeHTpauusi Bogopozaa 2,1 monsw/n, nopa 1,5 Mosb/n. Bo CKOMBKO pa3 U3MEHUTCSI CKOPOCTh
peakiuu, korga rpopearupyet 30% Bozmopoza?

19. B 640 mn Boabl pactBopuiv 160 r xnopuzpa sxenesa (III). IlnoTHOCTH moayuyeHHOro
pactBopa 1,032 r/mn. Paccuuraiite: w(FeCls); Cy; Co; Crmy N(FeCls) u N (H,O); T.

20. Onpesienite TepMOJAWHAMUYECKYH) BO3MOKHOCTh TpPOTeKaHusl peakuuud CS; g +3 Oypn=
=CO; n + 2 SO, (y, AH, = -1075 k[Ix npu CcTaHJAPTHBIX YC/I0BUsX. PaccunrtaiiTe Temmepatypy
Hauvasa peakiuu, eciu S(CS2)=151 bx/monb-K; S(0,)=205 Ix/monb-K; S(CO,)= 213 Ix/mMonb-K;
S(S0O,)=248 [Tx/monb-K.

21. Peakuus wper no ypasHeHuro: 2 H, n + So 9 = 2 HoS(y. HauanbHasg KoHLeHTpanus
BOZOpoAa 2 Mosb/n, cepel 1,5 mosb/n. OnipefiesiuTe BO CKOIBKO pa3 U3MEHUTCS CKOPOCTh peakLuu
K MOMEHTY, Korja rpopearupyet 0,7 Monb/n Bogopoga?

22. Onpejenure TepMOAUHAMUUYECKY0 BO3MOXKHOCTb IIPOTEeKaHUs peakiu 2 ZnS ) + 3 Oy =
=2 7Zn0  + 2 SO; », AH, = -890 k/[)x Mpu cTaHAAPTHBIX YCA0BUSX. PaccunTaiiTe TeMmnepaTrypy
Havasa peakuud, eciu S(ZnS)=58 Ix/monb-K; S(O2)=205 Ix/Monb-K; S(ZnO)= 44 [x/monb-K;
S(S0,)=248 Mx/monb-K.

23. HauasibHble KOHLIEHTPALMU UCXO/IHBIX BelleCTB B peakun: 2 SO; ¢ + O ¢y = 2 SO3 () ObIH
paBHbl 1,8 Mosb/n SO, u 2,4 monb/n O,. Bo CKOMBKO pa3 WM3MEHWUTCS CKOPOCTb pPeakLu K
MOMeHTY, Korga rpopearupyert 0,8 mosb/n SO,?

24. B pactBope optodocdopHoit kKucaotel Maccod 1200 r u motHocThio 1,153 1/Mn
copepxutcsi 312 r HsPO,. Paccuunraiite: o(HsPO,4); Cy; Co; Cmy N(H3PO4) 1 N (H,0); T.

Bnagets

- HaBbIKaMH TIPUMEHEHHsT OCHOBHBIX
XUMUYECKUX 3aKOHOB B
npodeCcCUOHATBLHOM [1eSITe/TbHOCTH;
- MPaKTUUYeCKUMU HaBbIKAMHU
TEOPEeTUYECKOTO u
9KCIIepUMEHTA/IbHOTO
HCC/Ie/JOBAaHMS B 00/1aCTH XUMUH

ITpumephbie npakmuueckue 3a0aHus:

1. Ona peakyuu CHs n + CO; n = 2 CO y + 2 Hy (p onpefenure BO3MOKHOE HarlpaBJieHHe
CaMOITPOU3BOJILHOTO TEUEHHUs PeaKIuK MPU CTaHAApPTHLIX YCI0BUSX U mipu Temreparype T =927°C, eciu
TeT/IOBOM 3QQeKT peakuy [0 3afaHHON TeMIepaTypbl He W3MEHWTCS. YKaKuTe: a) BBIAESIeTcs Wd
TIOTJIONAETCSl SHEPrysl B XO/le peakiuu; 0) MpUUMHYy HalZIeHHOTO W3MEeHeHUsl SHTporuu. PaccuuTtaiite
TeMIlepaTypy Hauasa peakLyu.

2. Beipa3uTe uepe3 KOHLIEHTPAL[MM peareHTOB KOHCTAHThbl paBHOBECHs CJIeAYIOINUX peakudid Nory + 3
Hyy = 2 NHzp, AH = -92,2 /K. YKaxuTe HalpaBjleHHe CMelleHUss XMMUYeCKOro paBHOBECHUSI 3TUX
peakiyii: a) TPy TOHKEHUW TeMITepaTyphl, eC/Ii /laBJieHHe TIOCTOSTHHO; 0) MY TIOBBIIIIEHHWH JaB/ieHus],
eC/I1 TeMIlepaTypa MOCTOSIHHa.

3. CKoMbKO MWIIMAUTPOB 96%-HOro pacTBOpa CepHOM KUCIOTHI C MUIOTHOCTBIO 1,84 r/mn
notpebyeTcst st npurotosienus 2 i1 0,25M pacTtBopa?

4. Kakue u3 ciefyioux cojeit mozasepraiotcesi ruaponsy: Na,SiOs. Cu(NOs;),. KBr? CocTaBbTe
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VOHHBIE U MOJIEKYJISIPHbIE YPaBHEHHsI TU/PO/IM3a COOTBETCTBYIOIMX coseil. Kakoe 3Hauenme pH (< mwmmi>
7) UMel0T PacTBOPHI 3THX COJeN?

5. 3o/ TUAPOKCH/IA MarHus nonyueH mytem cMetyBadus 0,02 i1 0,01H. pactBopa MgCl, u 0,028 n
0,005 H. pactBopa NaOH. Omnpezenure 3apsifi 4acTUL] MOJyUeHHOrO 30Ji1 U HamuiinTe (OpPMYy/y ero
MHULIe/UTBI.

6. PaccuuraiiTe 5/IEKTPOABWKYILYIO CWIy W OIpeJeandTe HarpaBieHde CaMOIIPOM3BOIbHOIO
MpOTeKaHUs1 peakLUWd TpU  CTaHAAPTHBIX  YCJIOBUAX, MCMOMb3ys  3HaueHWs  OKUC/IATENIBHO-
BOCCTaHOBUTeIbHBLIX NoTeHIManoB HJ + H;PO, — J, + HsPO; + H,0.

7. IlpuBemuTe cCXeMbl 37€KTPOJHBIX TIPOLIECCOB U MOJIEKY/sSIpHble ypaBHEHUs] peakLUi,
MIPOTEKAIOIIUX TIPH 3JIeKTPOXUMUYECKON Koppo3uu ranbBaHomapbl Co/Ni: a) B kucioii cpeze; 6) Bo
BI&KHOM Bo3ayxe. Ompenenure yObUIb MacChl aHOZA MPU KOPPO3WUM B KHUC/IOM cpefie 3a 20 MHH, ecyu
CKOpOoCTb Koppo3uu coctaBuia 0,01 r/u.

8. CocTaBbTe 3/1eKTPOHHO-UOHHBIE YPaBHEHUS 3/IEKTPOAHBIX MPOLIecCoB (aHO/l MHEPTHBIN) U
MOJIEKYJISIPHOe YpaBHeHUe Peakluy, MPOUCXO el Tipy dekrTpouse pactBopa CoSO4 Berunciure
(hakTHUYeCcKoe KOJIMUeCTBO MeTaslia, IOJIyueHHOro Ha KaToze ripu 3iektposiuse Co(INOs),, ecim 371eKTposn3
MPOBOAW/IM B TeueHuH 1 4. Beixoz meTania no ToKy coctaBui 85%. YKaKuTe BO3MOKHbIE TTPUUUHBI
yMeHbLIEHHS BbIX0ZIA MeTaslla M0 CPABHEHHUIO C PaCYETHBIM.




0) ITopsA/ 0K MpOBe/JeHNs IPOME)KYTOUHOH aTTeCcTallly, I0Ka3aTe/ i M KPUTepUH OLleHHBAaHUSA:

IIpoMexxyTouHasi aTTecTalyss II0 JUCHIUIUIMHE «XHMUs» BK/IHOUAeT TEOPETUUYECKHE BOIPOCHI,
TIO3BOJISIONINE OLIEHUTb YPOBEHb YCBOEHHs 00yuaromMMUCs 3HaHWM, W TPAKTHYeCKre 3a/laHusl, BBISB/ISIOIIHE
cTereHb c(OPMUPOBAHHOCTA YMEHUH U BJlaJileHUH, IPOBOJUTCS B JOpMe 5K3aMeHa.

DK3aMeH M0 JJaHHOMW JWCIUTIIMHE POBOIUTCA B YCTHOU (hopMe 10 SK3aMeHaI[UOHHBIM OueTaM, KasKIbIi
13 KOTOPBIX BK/TIOYAeT 2 TeopeTHYeCKUX BOTMPOCA U OFHO MPAaKTUUeCKoe 3aZiaHue.

ITokazamenu u Kpumepuu oyeHUBAHUsI IK3AMEHA:

— Ha OLIeHKY «0T/Iu4uHOo» (5 0a/IoB) — 00yYaloIHiACS IeMOHCTPUPYET BLICOKWI YPOBEHb C(HOPMUPOBAHHOCTH
KOMITeTeHIIMH, BCECTOPOHHee, CHCTeMaThdeckoe U Tryybokoe 3HaHWe YyueOHOrO Marepuana, CBOOOZHO
BBITIO/THSAET MTPAKTHUECKHE 3a/JaHusA, CBOOOJHO OMepUpyeT 3HAHUSIMU, YMEHUSIMU, TIPUMEHSIeT UX B CUTYaIUAx
TOBBIIIEHHON CJI0XKHOCTH.

— Ha OLIeHKY «xopomo» (4 6anma) — obyuaromuiics AeMOHCTPUPYeT CpeJHUM YpPOBeHb C(HOPMUPOBAHHOCTU
KOMIIETEHI[I: OCHOBHBIE 3HAHUS, YMEHUsI OCBOEHBI, HO JIOMyCKAOTCS HEe3HAUUTE/IbHbIE OIIMOKH, HETOUHOCTH,
3aTpyJHeHUs TP aHaIUTUYeCKUX Oreparysx, TepeHoce 3HaHWW W YMeHWM Ha HOBble, HeCTaHJApTHBIE
CUTYaL[UH.

— Ha OLEHKY «YAOBJIeTBOPUTENBHO» (3 0Oanna) — oOyvaroljuiics AeMOHCTPUDYeT IIOpOTOBBbIM YpPOBEHb
c(hOpMUPOBAaHHOCTH KOMIIETEHI[UI: B X0/ie KOHTPOJIbHBIX MEPOTPHSTHH I0MYyCKAlOTCS OMIMOKY, TIPOSIBISIETCS
OTCYTCTBHE OT/|e/IbHBIX 3HAHWHM, YMeHUH, HABBIKOB, OOyUarOIUICS UCIBITHIBAET 3HAUUTE/IbHBIE 3aTPY/AHEHUS
TIpU OTIepUPOBaHUM 3HAHUSIMU U YMEHUSIMHU TIPY MX TIepeHoCe Ha HOBbIe CUTYalUH.

— Ha OLIEHKY «HEeYyAOBJIETBOPUTEIbHO» (2 Oasia) — oOyuaroumiics AeMOHCTpUpYyeT 3HaHUsI He Oosnee 20%
TEOpeTUYeCKOr0 MaTepHasa, JAOMyCKaeT CyIleCTBeHHble OLIMOKHM, He MOKeT I10Ka3aTb WHTeNJIeKTyalbHble
HaBBIKU pellleHusT MPOCTHIX 3a7au.

— Ha OLIEHKY «Hey/oBjieTBopuTeabHO» (1 6Gann) — oOyuaromuiics He MOXeT TOKa3aTh 3HAHWSI Ha YPOBHE
BOCTIPOU3BeZIEHUS] U 00BSICHEHUS MHGOPMAI[UM, He MOXKET I0Ka3aTh HWHTE/JIEKTya/bHble HABBIKK PeIleHus
TPOCTHIX 3a/1ay.

8. YueOHo-MeTOAMUeCKOe U HH(POPMALIMOHHOE 00ecneueHHEe JUCHUTTHHBI

a) OcHoBHas 1uTeparypa:

1. AndwunorenoBa, 1. B. Xumus A8 HernpouIbHBIX HarpaB/ieHWH : yueOHMK U TPAKTHKYM [Jist
By3oB/ U. B. AHduHoreHoBa, A.B.Babkos, B. A.TlonkoB. — 2-e wu3A., wuchnp. uU JAon. — Mocksa :
WsparensctBo FOpaiit, 2020. — 291 c. — (Bpiciiee obpa3zoBanue). — ISBN 978-5-534-10633-6. — TekcT :
annekTponHbii // OBC Fpaiit [cadiT]. — URL: https://urait.ru/bcode/452615 (fjata obparienus: 25.06.2020).

2. 3aiines, O. C. Xwumus : yue6HUMK A1 By30B/ O. C. 3aiiieB. — Mocksa : M3patensctBo HOpaidT,
2020. — 470 c. — (Bwiciiee obpa3oBanue). — ISBN 978-5-9916-8073-8. — Tekct : aekrpoHHbid // 3BC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/450319 (mara obparenus: 25.06.2020).

3. MapteiHoBa, T.B. Xwumusa: y4eOHMK U TIpakKTUKyM gis  By3oB/ T.B. MapThiHOBa,
W. B. Apramonoga, E. B. T'ogyHoB ; moa oOuieit pegakiueit T. B. MapTbIHOBOW. — 2-e W3., UCTIP. U [0, —
Mockga : U3narenbctBo FOpaiit, 2020. — 368 c. — (Bericiiee obpa3oBanue). — ISBN 978-5-534-09668-2. —
Tekcr : snexTpoHHbld // OBC FOpa#it [caiit]. — URL: https://urait.ru/bcode/450500 (zata obparueHus:
25.06.2020).

4. TynukuH, E. 1. Xumus. B 2 u. Yacte 1. O61jast 1 HeopraHuueckasi XUMUs : Y4eOHUK [Jis1 By30B /
E. W. TynukuH. — 2-e u3f., ucnp. u gomn. — Mocksa : U3garensctBo FOpaiit, 2020. — 385 c. — (Beiciiee
obpazoBanue). — ISBN 978-5-534-02226-1. — Tekct : snekrpoHHbii // OBC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/452738 (mata obparrenus: 25.06.2020).

5. TymukuH, E.W. Xwmus. B 2 u. Yacte 2. OpraHuyeckass XWMHS : Y4eOHWK /s BY30B /
E. . TynukuH. — 2-e u3g., ucnp. u gomn. — Mocksa : U3garensctBo FOpaiit, 2020. — 197 c. — (Beiciiee
obpaszoBanue). — ISBN 978-5-534-02227-8. — Tekct : anektpoHHbili // DBC Hpairt [caiit]. — URL:
https://urait.ru/bcode/452782 (nata obpamjenus: 25.06.2020).

6. OcHoBbl xumuu: yuebuuk / B.I'. iBaHoBs, O.H. T'eBa. - M.: KYPC: HUIl UTH®PA-M, 2014.-560c.: -
(Boiciiee obpasopanue: bakanaepuar). - ISBN 978-5-905554-40-7. - URL: http://znanium.com/bookread2.php?
book=421658 - (aTa obparenus: 14.10.2019). - TeKcT: 371eKTPOHHBIN.

7. TwupeBas, X. . [IpakTiueckoe pyKOBOZCTBO 0 OPraHWYeCKOW XUMuM : yuebHoe mocobue / X. 5.
I'upeBas, H. JI. Kanyruna, . A. BapnamoBa ; MI'TY. - Maruurtoropck : MI'TY, 2016. - 1
31eKTpoH. onT. AucK (CD-ROM). - 3arn. c tutys. 3kpaHa. - URL: https://magtu.informsystema.ru/
uploader/fileUpload?name=12.pdf&show=dcatalogues/1/1130377/12.pdf&view=true (mata
obparrenusi: 04.10.2019). - MakpooOBbeKT. - TeKCT : 3/1eKTPOHHBIN. - CBe/leHHsI JOCTYITHBI TaKXKe
Ha CD-ROM.
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8. Konspga, JI. T'. Xumus : yuebHoe mocobue / JI. T'. Konsipa, JI. T'. Tapactok ; MI'TY. -
Marunuroropck : MI'TY, 2015. - 1 snektpoH. onT. guck (CD-ROM). - 3ars. ¢ tutys. skpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true (gmara ob6paireHus:
14.10.2019). - MakpooObeKT. - TeKCT : 3/1eKTpOHHBIN. - CBefieHust AOCTYIHBI Takke Ha CD-ROM.

0) Jlomo/IHUTe/IbHAsS INTepaTypa:

1. OnetiavkoB, H. H. XwMusi. ANrOpUTMBI pellleHds] 3a/lad U TeCThl : yuebHOe Tiocobwe Jjisi BY30B /
H. H. Onetinukos, I'. I1. MypaBbeBa. — 3-e u3A., uchp. U Jorn. — Mocksa : W3parenscTtBo HOpaidr,
2020. — 249 c. — (Bpicriee obpa3oBanue). — ISBN 978-5-9916-9664-7. — TeKCT : 3/IeKTPOHHbIN //
OBC HOpaiir [caiiT]. — URL: https://urait.ru/bcode/451547 (narta obparenus: 25.06.2020).

2. Pocun, W.B. Xwumus. YueOHMK ¥ 3aauHvK : 11 By3oB/ W. B.Pocun, JI. [I. TomuHa,
C. H. ConoBeeB. — Mocksa : M3narenscto FOpatit, 2020. — 420 c. — (Bbriciiee ob6pa3oBaHue). —
ISBN 978-5-534-01536-2. — Tekct : oanektpoHHbii // DBC Hpaiir [caiit]. — URL:
https://urait.ru/bcode/450285 (maTa obparmenus: 25.06.2020).

3. Xwumwus. 3ajauHuK : yueGHoe mocobue zs By3oB/ FO. A. Jlebener [u np.]; mop oOiiel pepakijueit
I'. H. ®ageeBa. — Mocksa : UznarensctBo FOpaiit, 2020. — 238 c. — (Briciiee obpa3oBaHue). —
ISBN 978-5-9916-5732-7. — Tekct : osnekrpoHHei // 3BC Hpaiir [caiit]. — URL:
https://urait.ru/bcode/450460 (mata obparrenus: 25.06.2020).

4,
5. Mepsanuk, H. JI. PactBopsl : mpaktukym / H. JI. Mepanuk, 3. P. Mymnnvaa, O. A. MumypuHa ;
MarHuToropckuit roc. Texuuueckut yH-1T uM. I'. Y. Hocosa. - Marauroropck : MI'TY um. I'. 1. Hocoga, 2019.

- 1 CD-ROM. - 3arn. c tutyn 3kpaHa. - URL : https://magtu.informsystema.ru/uploader/fileUpload?

name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true (mata obpamenus: 14.05.2020). -
Makpoo0OweKT. - TeKCT : 371eKTPOHHBIN. - CBefleHuns1 JOCTyTHBI Takke Ha CD-ROM.

6. Mepsanauk, H. JI. IucnepcHble cuctemsl : nipaktukyMm / H. JI. Mensanuk, 3. P. MynnuHa, O. A.
MuiyprHa ; MarHUTOropckuid roc. TexHuueckuii yH-T uM. I'. Y. HocoBa. - Marauroropck : MI'TY um. I'. 1.
Hocoga, 2019. - 1 CD-ROM. - 3ari. C TUTYIL 3KpaHa. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/
1/1530463/3850.pdf&view=true (mata obpamjenus: 22.10.2019). - MakpooObeKT. - TeKCT : 3/IeKTPOHHBIN. -

CBegieHud poctynHbl Takke Ha CD-ROM.

7. Komsima, JI. T'. OKWC/IUTENEHO-BOCCTAHOBUTE/bHBIE peaki. OCHOBBI /IEKTPOXUMHH : yuebHOe
nocobue / JI. T'. Konsgpga, 3. P. Mynnuna ; MI'TY. - Marauroropck : MI'TY, 2015. - 58 c. : ., Tabsa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/
1/1121163/1147.pdf&view=true (mata obpaijenus: 14.10.2019). - MakpooObeKT. - TeKCT : 3/IeKTPOHHBIH. -
WMmeeTcs revyaTHbI aHasor.

8. Muwmypuna, O. A. Xwumunueckas KuHeTWKa. (COCTOSIHMe XWUMHYECKOrO pPaBHOBECHS
npakTkyM / O. A. MumypuHa, 3. P. Mynnuna, O. B. EpmioBa ; MarHUTOrOpCKUM roc. TeXHUYeCKUH YH-T WM.
I'. Y. Hocoga. - Maruautoropck : MI'TY um. I'. M. Hocoga, 2019. - 1 CD-ROM. - 3ars. ¢ TuTy/. 3KkpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/
1/1530464/3851.pdf&view=true (maTa obpamjerus: 22.10.2019). - MakpooObeKT. - TeKCT : 37eKTPOHHBIN. -
CeegieHust [OCTYIHBI Takke Ha CD-ROM.

9. KoposuH, H.B. Ob1jast Xumust: yueb. [jis TeXHUUEeCKHUX Harpas. u criell. By30s /H.B. KopoBuH —
9-e wus3a., mepepab.- M.: Beicir. mk., 2007.- 557 c.. un - ISBN 978-5-06-004403-4. - Tekcr:
HeTI0Cpe/ICTBeHHBIH.

10. KpaTkuii cripaBOYHUK (DHU3MKO-XMMHUECKUX BesvurH / coct.: H. M. Bapon, A. M. IToHOMapeBa,
A. A. Papgenn, 3. H. Tumodeesa; miog pen. A. A. Pasaensi, A. M. [ToHomapeBo#i. - 10-e u3a., UCTp. U JOII. -
CII6. : iBan ®enopos, 2003. - 238 c. : ui. - ISBN 5-8194-0071-2. - TeKCT: HEIOCPeJCTBEHHBIN.

11.M3BecTHs BHICIIUX YUeOHBIX 3aBe/ieHUNA. XUMUS U XMMHUECKasl TEXHOJIOTUS: HayYHO-TeXHUUEeCKUH
>xypHas — ISSN 0579-2991.

B) MeTonuyeckye yKa3aHus:

1. Mumypuna, O.A. DHepreTMKa XMMHUUECKUX TPOIIECCOB: METOAUYECKHE YKa3aHUsS K J1JabopaTOpHbIM
paboTaM Mo JUCIUTUIMHE «XUMHUs» [ji 00yuaroluXcsl BCEX HarpaB/ieHWH TOJTOTOBKU M CIEIUATbHOCTEH
JOHeBHOU dopmbl 00yuenus / O.A. MurmyprHa; MarHUTOropckuii roc. Texunueckuii yH-T uM. I'. . Hocosa. —
MaruuToropck : MI'TY um. I'. 1. HocoBa, 2016. — 11 c. — TekcT : Hemocpe CTBEHHBIIA.

2. Kosnsima, JI.T'. Xumuueckast TepMOJMHaMHUKa: METOAWUECKe yKa3aHHsl AJIs1 CAMOCTOSITe/TbHON paboThl
MO JINCIUTUTAHE «XUMHUSI» /ISl 00y4YaroImyxcs BCeX Harpap/ieHui TIOATOTOBKY U CTeldaibHOCTelH BceX (hopm
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obyuenust / JI.I'. Konsima; MarHUTOTOpCcKuil roc. TexHW4ecKuid yH-T M. I'. Y. HocoBa. — MarHuToropck :
MI'TY um. I'. 1. Hocoga, 2020. — 18 c. — TekcT : HemocpeCTBEHHBIH.

3. Konsaga, JI.T'. CKopoCcTh XUMUUECKUX peaklUid U XUMUUeCcKoe paBHOBecue: MeTouuecKre yKa3aHus
K slabopaToOpHBIM paboTaM MO AWCHUIUIMHE «XUMUs» [Jisi 00yJaloIUXCsl BCeX HarpaB/ieHUH MOATOTOBKU U
crieranbHOCTel Bcex opm obyuenus / JI.I'. Konsiza, E.B. Tapactok; MarHUTOropckuii roc. TeXHUIeCKHU YH-T
uM. I'. Y. HocoBa. — Marauroropck : MI'TY um. I'. UI. Hocoga, 2020. —8 c. — TeKCT : Hemocpe1CTBeHHBIH.

4., Tapactok, E. B. Xumus : pabouas tetpags / E. B. Tapactok ; MI'TY. - Marauroropck : MI'TY, 2018.
- 1 37IEKTPOH. ont. guck  (CD-ROM). - 3arJ. C  TUTYJL 3KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3607.pdf&show=dcatalogues/
1/1524561/3607.pdf&view=true (zmara obpamjenus: 04.10.2019). - MakpooObeKT. - TeKCT : 3/IeKTPOHHBIH. -
CeegeHus focTynHbl Takke Ha CD-ROM.

5. TIpakTHKyM IO OpraHuueckoil xumuu : yuebHoe rocobue / X. §. T'mpesas, H. JI. Kanyruna, 1. A.
Bapmamoea, JI. A. Bogpsia ; MI'TY. - Marauroropck : MI'TY, 2017. - 63 c. : un., Tabs., cxemsl. - URL: https://
magtu.informsystema.ru/uploader/fileUpload?name=3462.pdf&show=dcatalogues/
1/1514269/3462.pdf&view=true (mata obpamjerus: 04.10.2019). - MakpooObeKT. - TeKCT : 37eKTPOHHBIN. -
NmeeTcs reyaTHbI aHasIOT.

6. PoguonoBa, H.M1. XvMuueckasgs KUHETMKA. XMMUUECKOE paBHOBeCHE: METOAWYECKHE yKa3aHUs [Jis
CaMOCTOSITe/IbHON paboThl TI0 JUCLUIIMHE «XUMUs» /i1 00ydarolUXCsl BCeX HarpaB/ieHWH TOATOTOBKH U
cnelgansHoCTel Bcex (opm obyuenuss / H.M. PomvonoBa, A.IIl. TToHomapeB; MarHUTOTOpPCKHA TOC.
TexHuueckuii yH-T uM. I'. Y. HocoBa. — Marauroropck : MI'TY um. I'. . Hocoga, 2020. — 20 c. — Tekcr :
HeToCcpe/ICTBEHHbIN.

7. YUynposa, JI.B. PacTBopbl: MeToAMYecKasi pa3paboTka K JlabopaTOpHbIM paboTaM MO JUCLUATUIMHE
«Xumush» [ 00yJaroIuxcs BCeX HarpaB/IeHUH TMOJTOTOBKU U CrielfiaabHoCTel Bcex dopm obyuenus / JI.B.
Uyrmipora, T.M. KynukoBa; MarHuToropckuii roc. Texuuueckuii yH-T um. I'. . HocoBa. — Maruuroropck :
MI'TY nm. I'. Y1. Hocoga, 2020. — 41 c. — TekcT : HermocpeCTBEHHBIM.

8. Uynposa, JI.B. PacTBophl: MeToanyecKasi pa3paboTka K CaMOCTOSITe/IbHOM paboTe TO AWCIWTUIHHE
«Xumusi» [jis 00yJaroIuxcs TI0 BCeM HallpaB/IeHHsIM TIOATOTOBKY U CTIeL[UaTBbHOCTSIM BceX Gopm obyueHus /
JI.B. UynipoBa, 3.P. MynnuHa, O.A. MuitypruHa; MarHutoropckuii roc. Texunyeckuit yH-T um. I'. Y. Hocoga. —
Marnuroropck : MI'TY um. I'. 1. HocoBa, 2017. — 26 c. — TekcT : Henocpe/CTBEHHBIH.

9. Konsima, JI.I'. KosuiouJHble pacTBOPBL METOAWYECKHE YKa3aHUs K JyiabopaTopHoil pabore m0
JUCLIUTUTHHE «XUMUs» [J1s1 00YYarOIUXCs 110 BCeM HarlpaBJIeHUsIM MOJrOTOBKY U CIIeLMaJbHOCTSIM BCeX (opm
obyuenusi / JI.I. Konsaga, JILA. BoabsH; MarHuToropckuii roc. Texuuueckui yH-T M. I'. WM. HocoBa. —
Marnautoropck : MI'TY um. I'. 1. HocoBa, 2017. — 9 c. — TeKCT : Herocpe/ICTBeHHBIH.

10. Konsga, JI.I'. OKHUCIUTeTbHO-BOCCTAHOBUTE/IbHBIE peakl[UM: MeTOAWYecKue VyKas3aHusi K
nabopaTopHOi paboTe MO AWUCHUTUIHHE «XUMHs» /s 00yYaroIUXCst BCEX HarlpaBleHWi ITOJrOTOBKUA MU
crieranbHOCTel Bcex opm obyuenus / JI.I'. Konsiza, E.B. Tapactok; MarHUTOrOpcKuid roc. TeXHUIeCKHUA YH-T
uM. I'. YI. HocoBa. — Marautoropck : MI'TY um. I'. UI. HocoBa, 2020. — 10 c. — TeKcT : HerocpeCTBeHHBIM.

11. Konspa, JI.I. OkuC/IMTenbHO-BOCCTAHOBUTEJIbHBIE peakLWA M 3/1eKTPOXUMUYEeCKue IPOLIeCChl:
MeTo/InvecKasi pa3paboTKa K CaMOCTOSTeTbHOU paboTe /it 00yUaroIuXcs 10 BCEM HarpaB/IeHUsAM TO/ITOTOBKH
¥ crienianbHOCTAM Beex (opm obyuenus / JI.T'. Konsiza, E.B. Tapactok, 3.P. MynnvHa; MarHUTOropckuii roc.
TexHnueckuii yH-T uM. ['. YI. HocoBa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — Tekcr :
HeToCcpe/ICTBeHHbIN.

12. MwunypuHa, O.A. DeKTPOXUMHYECKHe TIPOLIeCChl: METO/AWYecKHe yKa3aHusi K J1abopaTOpHOM
paboTe TO JUCLMTUTMHE «XUMHsD» /i1 00yUaroIuXcs 10 BCeM HaIlpaB/IeHUsIM TIOJTOTOBKH U CTelAaIbHOCTSIM
Bcex opm obyuenust / O.A. Mumrypuna, H./. PoaroHoBa; MarHUTOrOpCKHUE roc. TeXHUUeCcKui yH-T um. I'. U.
Hocoga. — Marnuroropck : MI'TY um. I'. Y. HocoBa, 2017. — 13 c. — TekcT : HemocpeACTBeHHBIN.

r) [IporpammMHoe o6ecnieueHue U VIHTepHeT-peCypChI:

IIporpamMmmHoe obecrieuenue

HaunmenoBanue 10 Ne goroBopa CpoK ZieficTBUS TIULIEH3UUN

MS Windows 7 Professional(asist

[-1227-18 ot 08.10.2018 11.10.2021
KJIaCcCOB)

MS Windows 7 Professional (zsst

[-757-17 ot 27.06.2017 27.07.2018
KJIacCOB)
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MS Office 2007 Professional Ne 135 ot 17.09.2007 beccpouHo

77ip cB0b0s1HO pacrpocTpanseMoe 110 6eccpouHo
FAR Manager cB0b60/1HO pacripocTpansieMoe 10 beccpouHo

HpO(bECCHOHaJIbHBIe 0asnl JAdHHBIX H I/IHq)OpMa].[I/IOHHI)Ie CIIpAaBOYHbIE€ CUCTEMbI

HasBaHue Kypca CchlnKa

OnekTpoHHass 0a3a mepuoAWyeckux w3ganuii East
View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HauyvonanbHas UHPOPMaLMOHHO-aHA/TUTUYeCKast
cucteMa —  Poccuiickuéi  uHpekc — HayuHoro|URL: https://elibrary.ru/project risc.asp
uutrpoBanus (PYHLI)

IMouckoBass cucrema Axkagemusi Google (Google
Scholar)

VHadopmMaronHas cuctema - EauHOe OKHO AoCTyma K
MH(OPMaLIOHHBIM pecypcam

URL: https://scholar.google.ru/

URL: http://window.edu.ru/

DepepanbHOe rocyJapCTBeHHOe OrofKeTHOE
yupexzeHue «®DenepanbHbIN udctutyT|URL: http://www1.fips.ru/
TIPOMBIIIIJIEHHON COOCTBEHHOCTH»

Poccutickas I'ocygapctBenHast oubsmoteka. Katanoru |https://www.rsl.ru/ru/4readers/catalogues/

OneKTpOHHbIe pecypchl 6ubmmoreku MI'TY wm. T'.U.

http://magtu.ru:8085/marcweb2/Default.asp
HocoBa

9. MaTepuaano-Texnnqecxoe obecneueHnue JAUCIUII/IHHBI

MaTepI/Ia]IbHO-TeXHI/I‘—IECKOE obecrieueHue AV CHUITTIMHBI BK/TFOUAET:

Tun 1 Ha3BaHMe ayJUTOPUU OcHallleHue ayAUTOpUU
YyeOHBIE ayAUTOPUU [J/I51 MynbTUMeUMHBIE CpefCTBa XpaHeHUs, Mepefaud U
TpOBe/leHUs 3aHATUU npejCTaB/JeHUs] UHPOpMaLUU
JIEKLIMOHHOI'O THUIIA
YuebHbIE ayJUTOPUU OIS O6opyoBaHue A/1s1 BBITIOHEHHS 1ab0paToOpHBIX paboT,
npoBeieHusi 1ab0paTOPHBIX XuMH4eckas 1ocyia, peakTHBBI,
3aHSITHIA, TPYIIIOBBIX U HarnsigHele MaTepurasbl: TabULbl, CX€MBI, TIAaKaThl.

b

WHAWBUAYATbHBIX

KOHCY/IbTaLlMi, TEKYI|ero
KOHTPOJISI U IPOMEKYTOUHOU

aTTeCcTaluu
[Tomemtenus Ans [TepcoHanbHble KoMIMbIOTephl ¢ maketom MS  Office,
CaMoCTOATE/bHOM PaboThl BBIXOJIOM B VIHTepHET M C JOCTYIIOM B 3/eKTPOHHYIO
obyuatomuxcs

MH(OPMaIMOHHO-00pa30BaTe/ILHYIO Cpe/ly YHUBEPCUTETA
Homernenus /i1s XpaHeHUs 1 Crennaxku, cetidbl A/t XxpaHeHUs1 yueOHOTO

npoUIaKTHIeCKOro 0bcTyKuBaH!st

yue6HOro 060py;0BaHUS obopy/ioBaHuA

VIHCTpYMEHTBI /ijisi peMOHTa 1ab0paTOPHOT O
000pyZI0BaHMSI.



http://magtu.ru:8085/marcweb2/Default.asp
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/
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