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1. Ileain ocBOEHMSI AMCIUTIIIMHBI

[lensiMu OCBOEHMSI TUCHUIUIMHBI «XUMUS» sBiIgeTcs (opMupoBaHHE (DyHAAMEHTAIbHBIX
3HAHUW B 00JIaCTU COBPEMEHHOW XUMHUH, BKJIIOYAIOIIUX OCHOBHBIE IIOHATHUS, 3aKOHBl U
3aKOHOMEPHOCTH, OIMCBHIBAIOIIAE CBOMCTBA XMMHYECKUX COCAUHEHUH; pa3BUTUE HAaBBIKOB
CaMOCTOSITENIbHONW paboThl, HEOOXOMUMBIX ISl MPUMEHEHHs XUMHUYECKUX 3HAHUHA TPU H3Y4YCHHUH
CHELUATIbHBIX JUCUUIUIMH U JAJIbHEUIIEH TPAaKTUYECKON AESITEIbHOCTH.

2.MecT0 AUCUMIIMHBI B CTPYKType 00pa3oBaTe/ibHOIl MNPOrpaMMbl NOATOTOBKH
O0akajaBpa

Huctunmmaa b1.b.11 «Xumus» BxoauT B 0a30Byr0 dacTh Oyioka 1 oOpaszoBarenbHON
MIPOTPaMMBI.

JIst u3ydeHus: TUCUUILTMHBI HEOOXOAMMBI 3HAHUS, YMEHHs U BIIaJeHUs, CPOPMUPOBAHHEIC B
pe3ynbTaTe TOMy4YeHHUsS CpeaHero (MOJTHOro) OOIIero OO0pa30BaHUS IO JUCHUILIUHAM «XUMUS,
«Dusukay, «MaTemaTHuKa.

3HaHWS W YMCHHS OOYyYarOUIMXCs, MOJyYEeHHBIC NMPU M3yYCHUU JAAHHOW JUCHUIUIMHBI OYymyT
HEOOXOMUMBI UM TpU  JajbHEHIIeM H3y4YeHWH TaKUX [AUCHUIUIMH, Kak «be3omacHocTb
KU3HEEATEIBHOCTHY, «[ eoorusy.

3 Komnerennuu odyuarwierocsi, gopmupyembie B pe3yJjbTaTe 0CBOCHHUS TUCHUILINHBI U
IUIAHMPYeMble pPe3yJIbTaThl 00y4eHust

B pe3ynbTare 0CBOCHHS TUCIHMILIHHBI «XUMHs» 00yUJarOMMNACs JOIDKEH 00J1a1aTh CIEeAYIONIeH
KOMIIETEHIINEN

CTpyKTYpHBIN 3JIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHHS
KOMIIETEHIIUHU
OK-1
CHOCOOHOCTBIO K a0CTPaKTHOMY MBIIIUIEHUIO, aHAIN3Y, CUHTE3Y
3HaTh - OCHOBBI JIOTMKH, HOPMBI KPUTHUYECKOTO MOAX0a, (POPMbI aHATIN3a;

- METO/IbI a0CTPAKTHOT'O MBIIIICHUS IPU YCTAHOBIICHUU UCTHHBI,

- METOAbl HAyYHOTO HCCIICIOBAHUSA MYTEM MBICICHHOTO PacCUJICHEHUS
oOBbeKkTa (aHanu3) U MyTEM HM3yYeHHUs MpeIMeTa B €ro IeJIOCTHOCTH,
€IMHCTBE €ro yacTeil (CUHTE3)

YMeThb - aJIeKBaTHO BOCHPUHHMMATh HWH(POPMAIUIO, JIOTUYECKH BEPHO,
apryMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO M TUCHMEHHYIO PEYb;

- C HCIOJb30BAHHEM METOJOB a0CTPAKTHOTO MBIIUICHUS, aHAIHU3a |
CHHTE3a aHAM3WPOBAaTh  aJbTEPHATUBHBIC BApHAHTBHl  PEIICHUS
HCCIIeN0BATEIbCKUX 3a1ad

Bmanets - HaBBIKAMH TTOCTAHOBKH II€JIH, CTIOCOOHOCTHIO B YCTHOW M MTUCHMEHHOU
pedn Joru4ecku 0OPMUTH PE3YIbTATHI MBIIIICHUS;

- TEJOCTHOM CHUCTEMOW HAaBBIKOB HCIIONB30BAaHUA aOCTPAKTHOTO
MBIIJICHHS] TIPU PEIIeHUH MPOoOJIeM, BO3HUKAIOIIUX TPHU BBITTOIHEHUN
HCCTIEAOBATEIbCKUX paboT, HAaBBIKAMHW OTCTAWBAaHUSI CBOEH TOYKH
3peHUs

OIIK-4

TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX ITO3ULIMNA OLIEHUBATh CTPOCHUE, XUMUUECKUI U MUHEPAIbHBIN
COCTaB 3€MHOM KOpbI, MOP(OJOTHYECKHE OCOOEHHOCTH W TE€HETUYECKHE THIIBI MECTOPOXKICHHIM
TBEPABIX IIOJE3HBIX MCKOMAEMBIX IIPU PEUICHUH 3aJay II0 PALMOHAIBHOMY M KOMIIJIEKCHOMY
OCBOEHUIO

3HaTh - OCHOBHBIEC XUMHYECKUE MIOHATHUSA, TIOJIOKEHUS U 3aKOHBI;

- COBPEMEHHBIC HAIIPABJICHUS PA3BUTHS HAYYHBIX TEOPUN;

- METOJbl TEOPETHUYECKOTO M IKCIIEPUMEHTAIBHOIO HCCICIOBAaHUSA B
00J1aCTH XUMHH IPUMEHUTEIHHO K TPOPeCCHOHATBHOMN NeSITeTbHOCTH




Ymeth - ONPEACNATh XUMUUYECKHI COCTaB U CTPOCHHE OOBEKTOB OKPYXKAIOIIEH
Cpenbl;
- pelarh pacueTHbIE 33/1a41 MPUMEHUTEIBHO K MaTepually IporpaMmebl;
- HPOTrHO3UPOBATH BO3MOXHOCTb IMPOTCKAHHA CaMOIIPONU3BOJIBHBIX
MIPOLIECCOB B PA3JIMYHBIX XUMHUECKHUX CHCTEMax

BJIaI[eTB - HaBblKaMHU TNPUMCHCHHA OCHOBHBIX XHWMHYCCKHUX 3aKOHOB B

npo¢eCCUOHAIBHON IeATETHHOCTH,
- IPAKTUYECKUMH HaBbIKAMU TEOPETHUYECKOTO M SKCIEPUMEHTAIBHOIO
HCCIIENOBAHUS B 00JIACTH XUMUHU

4. CTpyKTYpa H coJilepKaHue TUCUUIIIMHBI

OO01mmas Tpy10eMKOCTh TUCIUTUTHHBI COCTaBISIET 5 3a4eTHRIX equHuIl 180 akaj. 4acos:
- KOHTaKTHas pabora —76,1 akaz. yaca:

- aymuTopHas paboTa — 72 akaj.daca;
- BHeayautopHas — 4,1 akan.qaca

- caMocTosTeNbHas paboTta — 68,2 akam.gaca.
—MOJrOTOBKA K SK3aMeHY — 35,7 aKkaj. 4acoB
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1. Xumuueckasi TepMOJMHAMUKA 1 6 621 | 12 |- oopmnenue oTyeTa no [3amura JsabopatopHoir padotsl.|OK-1
nabopaTopHoii padore; HomamHee  3azanue  Ne  1.|-3yB
- peienne nomainrero 3aganust Ne 1; | TectupoBaHue. OIIK-4
- CaMOCTOSTEIBHOE HU3y4YEHUE -3yB
yueOHOW U HAyYHOU JIUTEPaTYpBhl.
2. XuMnyeckasi KHHETHKA 1 6 6/2n | 10 |- oopmienue oTyeTa no|3ammTa nabopatopHoit pabotsl.|OK-1
nabopaTopHoO# paboTe; Homamnee  3amanue Ne  2.|-3yB
- pelieHue gomarnHero 3ananus Ne 2; | TectupoBanue. OIIK-4
-CaMOCTOSITETILHOE U3YYCHHUE yUeOHOU -3yB
Y HAYYHOU JIMTEPATYpPHI.
3. PactBOpEHI 1 8 8r2n | 12 |- oopmnenne oTyera no|3amura nabopatopHoi padothl.|OK-1
nabopaTopHoii padore; HomamHee  3amanue  Ne  3.|-3yB
- pemenue aomainbero 3aganus Ne 3; | TectupoBaHue. OIIK-4
-CaMOCTOSTENbHOE U3YUYeHUE Y4eOHOMH -3yB
Y HAYYHOU JIUTEPATYPBL.
4. JlncriepcHble CHCTEMBI 1 4 421 12 |- odopmiieHne oT4yera no [3amura JsaboparopHoit pabdoTsl.|OK-1
nabopaTopHoii paboTe; TectupoBanue. -3yB
-CaMOCTOSTEIbHOE U3YUYeHUE YUeOHOMH OIIK-4
Y HAy4YHOH JIUTEPATYPBI. -3yB
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5. OxucnurensHo-| 1 4 421 | 10 |- odopmiieHne oT4yeTa no [3ammra JnadoparopHoi pabdoTsl. |OK-1
BOCCTAHOBUTEJIBHBIC MTPOIIECCHI nabopaTopHoii pabore; JHomamHee  3amanue No  4.|-3yB
- petenue noMaminero 3aganus Ne 4; | TectupoBanue. OIIK-4
-CaMOCTOSITEIbHOE M3YYCHUE YUCOHOMH -3yB
Y HAYYHOU JIMTEPATYPBI.
6. DIIEKTPOXUMUYECKUE CUCTEMBI 1 8 821 | 12,2 |- odopmiieHue oTuyera mo |3amura J1aboparopHoit pabdoThl. | OK-1
nabopaTopHoOi pabdoTte; Homamnee  3amanne Ne  5.|-3yB
- pemenue gomarnHero 3ananus Ne 5; | TectupoBanue. OIIK-4
-CaMOCTOSITETILHOE U3YYCHHUE yUeOHOU -3yB
Y HAYYHOMW JINTEPATYPHI.
HToro no fucumMninHe: 1 36 |36/12M| 68,2 JK3aMeH




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B mpomecce mnpenogaBaHHs — JIUCHUIUIMHBL  «XHMHS»  [PUMEHSETCS  TPaJuLMOHHAs
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHbIE TEXHOIOTHH.

Jlexuuu mpoxoAsAT Kak B HMH(OpPMAIMOHHOW (opme, rae MMeeT MECTO IOCIeI0BaTEeIbHOEe
U3JIO)KEHUE MaTepuasia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaTbHBIMU CpEICTBaMU, TaK U B (opMe JeKuuii-6ecepl WM Auajiora ¢ ayaAuTopueil, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMU, TAE€ TEOPETUYECKUUI
Marepual 3apaHee BbIIAETCS CTYIEHTaM ISl CAMOCTOSITEIbHOTO U3YUEHMS], JIs TIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLKs TPOXOJUT [0 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[ToMuMO 53TOrO B JIEKIMU MOTYT HCIOIB30BAThCA DJIEMEHTHI MPOOJIEMHOIO H3JIOKEHHUS.
[IpoGnemHas JeKusi HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMbI, KOTOPYIO B XO/1€ M3JI0KEHUS
MaTepuaia HeOOXOIUMO pemuTh. Takas JEeKIHs NpeACTaBiseT COOON 3aHsATHe, Mpeanojararomiee
MHULIMMPOBAHHOE IIpEnoAaBaTeIeM IMPHUBICYCHUE ayJAUTOPUUM K PEUICHUIO KPYMHOW HAay4dHOU
npoOJeMbl, pPacKpbIBa€T BO3MOJXKHbIE IIYTH €€ pEIIeHUs, I10Ka3blBa€T TEOPETHUUECKYI0 U
MPaKTUYECKYI0 3HAUYUMOCTh AOCTHKeHuH. Ha mpoOrmeMHON JeKIuMyu HOBOE 3HAHWE BBOAMTCS Kak
HEen3BeCcTHOE /s oOyyatomuxcs. [lonmydennas napopManus ycBauBaeTcst Kak JMYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojJaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
MCIOJIb30BaHUEM JIEMOHCTPAIMOHHOTO XUMHUYECKOTO SKCIIEPUMEHTa, KOTOPBIA MO3BOJISIET Hanbosee
MOJTHO PEeaM30BaTh METOJ| MPOOJEMHOro OOYy4eHHUs Yepe3 IOCTAaHOBKY IpOOJIeM ¢ TOMOIIBIO
JNEMOHCTpAllUi SBICHUM, peakuuil uiu mporeccoB. Bo3MOXHO 0ObeAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOT'O U PEaIbHOr0 3KCIIEPUMEHTA, YTO J1a€T BO3ZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKO cTerneHu 0000IIEHHOCTH.

Jus  peamm3anuu  MHOOPMAIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHON  TEXHOJIOTHH
MPOBOJATCS JICKIMU-BU3YAJIU3ALMK, B XOJE KOTOPBIX H3JIOKEHUE TEOPETUUYECKOr0 Marepuana
COIIPOBOXKAAETCS MPE3CHTAIIMEH.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcs: B XoJie JabopaTopHBIX paboT, B X0A€ KOTOPBIX yueOHas
paboTa MPOBOAUTCS C peaJbHBIMM XUMHYECKMMM BemiecTBaMu. Ha mabGopaTopHbIX paboTax
BBITNIOJHAIOTCS TPYIIIOBbIE WIM WHAMBUAYAJIbHBIE 3aJaHus 1O npoiaeHHoN TteMme. IIpoBenenue
ab0paTOPHBIX PabOT HEOOXOIUMO TMPEABAPITh UHCTPYKTAKEM IO MPaBHIAM O€30MacHO paboThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYAEHTOB K JlabopaTropHoW pabore
ABIIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeOopeThyeckoro BBeneHUs. [Ipu
IIPOBEICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YeTCS] METOJ KOHTEKCTHOIO OOyueHHs, KOTOpBIH
MO3BOJISIET YCBOMTH MaTepuan IIyTeM BBISBIEHUS CBsSI3€d MEXAy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooO0pa3HO  HCIOJB30BaThb  TEXHOJIOTHIO  KOJJIEKTHBHOIO
B3aMMOOOyueHus (mapHylo paboTy) Tpex BHUAOB: CTaTH4YecKas Mapa, JUHaAMH4Yeckas Tmapa,
BapHallMOHHAs Iapa; COBMeEIIas ee ¢ TEXHOJIOrHMeld MOAYJIbHOTrO 00yueHHs. BBINOIHUB SKCIEPUMEHT,
oOy4aroruecs: GopMyIupyrOT 0000IIEHHBIC BRIBOJIBI IO CEPUH OIBITOB, UCIIOJIB3YsI TIPUEMbI aHAJIOTHH
U CPaBHEHHS.

CamocTtosaTenbHas paboTa o0ydaroluxcsl sBISETCS OJHUM U3 Hanbosee 3 (HEeKTUBHBIX CPEICTB
pa3BUTHs MOTPEOHOCTH K OyaymieMy camooOpa3oBaHuio. CamocrosiTenbHas paboTa o0ydaromuxcs
BKJIFOYAET B ce0s camble pa3HoOOpa3Hbie (OpMBI yueOHOUM ACSITEIBHOCTU: BBIMOJHEHUE JOMAITHUX
3aJJaHui, 3aBepuieHne o(opmieHus 1a0OpaTOPHBIX pPadOT, MOATOTOBKA K MPAKTUKyMY, H3ydeHHE
OCHOBHOTO U JIONOJHHUTENBHOTO MaTepuaja Mo yuyeOHMKaM M MOocoOusiM, YTeHHEe M MpopaboTka
HAay4YHOH nuTeparypsl B OHONIMOTEKe, HamucaHue pedepaToB M KYpCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paboTra oOydaroUIMXcsi JOJDKHA OBbITh HalpaBlieHa Ha 3aKperuIeHus
TEOPETUYECKOr0 MaTepuana, U3JI0KEHHOIO IpernojaBaTelieM, Ha MpopadOTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITENTbHOE M3YY€HHUE, Ha TMOATOTOBKY K JIaOOpPaTOPHBIM 3aHATHUSAM, BBIOJHEHHE JOMAIIHUX
3aJlaHuM U MOJIMOTOBKY K PYOSKHOMY M 3aKJIIOYUTEIbHOMY KOHTpot0. [Tomumo sToro, oOydaromuecs
MPEJCTABISAIOT PE3yIbTaThl CBOCH CaMOCTOATENBHOM pabOThI B BUJIE MPE3CHTAIUIA.

CamocTrosaTrenbHas paboTa oOydaromuxcs Mo AUCUUIUIMHE «XHUMHUS» BKIIIOYAET pelleHne 3a1a4
U BBINOJHEHME 3aJaHui  pPENpOAyKTHUBHOIO  XapakTepa IO aJIrOpUTMY, HPEUIOKEHHOMY



MIPENO0/IaBaTEIIEM.

[Tpu npoBeneHnn pyOEIKHOTO U 3aKITFOUYUTEITHHOTO KOHTPOJISI OCHOBHBIMU 337ja4aMU, CTOSIIIAMH
nepeJ MperojaBaresieM, SBISIOTCA: BBIIBICHHE CTENEHH MPaBHWJIBHOCTH, 00beMa, TNTyOWHbI 3HAHUIA,
YMEHHUH, HaBBIKOB, I[IOJYYEHHBIX IIPU M3YYEHUH Kypca Hapsay C BbISBICHUEM CTEIEHU
CaMOCTOATEJIbHOCTU B IPUMEHEHUH [TOTYYEHHBIX 3HAHUH, YMEHUI U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIEPUMEHTHPOBATh C HOBBIMU
dbopmamu koHTposis. OOyuarolmuMcsi NpeAsiararoTcsl TECThl M 3aJayd B DJIEKTPOHHOM BHJE, C
aBTOMATH3MPOBAHHOM CHUCTEMOH MpoBepKku. B oTiimyme oT 0OBIYHOTO TECTUPOBAHMS TaKOil Crocod
KOHTPOJISI TO3BOJISIET CTYACHTAaM B JII000€ BpeMs IPOUTHU TECT, MPOAHATU3UPOBATH OMIMOKU U MPONTH
TECT BTOPUYHO.

B nononHennn x Kypcy «XuUMHM» OOydYarOUIMIiCS MOXET HPOMTH B AUCTAHIMOHHON (opme
oHJIaiiH-Kypc «Kak Xumusi oOBSCHIET U U3MEHsIET OKpyKaromuii Mup». Kypc cocrout u3 10 nexiuii.
Kypc nexumii ma€r mepBOHadaabHOE IIPEACTABICHHE O XMUMHMM U €€ POJIM B KU3HHM YEIOBEKA U
obmectBa. OH cocTouT U3 ABYyX uacteil. [lepBas M3 HUX paccKas3bIBaeT O TOM, KaK XMUMHs OObSICHSAET
OKPYKalOIIMKA MHP: KaK YCTPOCHBI BEIECTBA, IOYEMY M KaK HMAYT XMMHYECKHE DPEaKLHUH, KaKHE
BEILIECTBA OINPEIENISIOT CBOICTBA KUBBIX CUCTEM. BTopas yacTh moCBsLIEHA MPUKIAIHBIM acCleKTam
XUMHH: OHA MOKA3bIBAET, KAK XUMHUS BIIMSET HA KU3Hb OOLIECTBA U YJIYYIlIAeT OBCEIHEBHYIO KU3Hb
monei. B Hell paccka3biBaeTcsl 0 LEHHBIX MPOAYKTaX XMMUYECKOW MPOMBIIIJIEHHOCTH, XUMUYECKUX
croco0ax MPOU3BOJICTBA PHEPTUU M HOBBIX MaTepHajiax, HOBBIX BEIIECTBAX, UCIOJIb3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaX. ExxeHenenpHbIe 3aHATUS OyIyT BKIOYATh MPOCMOTP
TEMAaTUYECKUX BUICOJICKIMI U BBINOJHEHHE TECTOBBIX 3aJaHUM C aBTOMATHU3UPOBAHHOWN MPOBEPKOM
pE3yNbTaTOB U TBOPYECKUX 3aJaHHUI ¢ MOcCienyrimuM oOcyxkaeHuem Ha Qopyme. Kypc sBusercs
001eo0pa3oBaTeNbHBIM, HE TPEOYeT CrIeUaTbHON TOJATOTOBKY U PACCUMTAH HA IIUPOKYIO ayAUTOPHUIO
cllyliaresei, B IepBylo ouepe/ib 00yJaromMXcs HEXUMUYECKUX BY30B M (paKylbTETOB U JIOACH, yiKe
MIOJIYYMBIIMX BBICIIEE OOpa30BaHUE, HO KEJNAIMX OO0JIbIIE Y3HATh 00 OKPYXKAIOLUIEM MHpPE U
MOBBICUTH CBOM OOIIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTOANYeCKOE 00ecTIeYeHrne CAMOCTOSITEILHOM PadoThl 00y4a0IMXCsl

CamocrosarenbHass paboTa oOydaroUIMXCs MOApasfensercs Ha ayAuTOpPHYIO, KoTopas
MIPOMCXOJUT KaK BO BpeMs JIaDOpaTOPHBIX 3aHATUM, TaK W Ha IJIAHOBBIX KOHCYJIbTALMAX, U Ha
BHEAYJAUTOPHYIO, MPOMCXOJAIIYI0 BO BpeMs MOATOTOBKU CTYAEHTaMHU OTYETOB IO J1aOOPaTOPHBIM
3aHSTHUSM U BBIMOJIHEHUS JOMALTHUX 3a/IaHUM.

AymuTOpHas caMOCTOSITENbHAsh paboTa OOYYalomUXCs MpPEIroiaraeT MpOXOXKICHHE
TECTUPOBAHUS M0 KaXAOMY pa3feny JUCHHUILIMHBL. TecThl BKIIOYAIOT TEOPETUUECKUE U MTPAKTHIECKHE
3aJlaHusl, OTBEThl HAa KOTOpblE TPEeOYIOT TIIyOOKOrO MOHMMAHHS H3YYEHHOro MaTepuana. TecTsl
MOCTPOEHBI €IMHOOOPA3HO: K KaXXIOMY BOIMPOCY Mpeajaraercss YeThlpe BapuhaHTa OTBETOB, Cpelu
KOTOPBIX OJUH WM HECKOJIBKO TpaBWILHBIX. OOpaboTKa pe3ysbTaTOB OCYIIECTBISICTCS IyTeM
COTIOCTABJICHHUS TMOJIYUEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OYeHb OBICTPO. MaKCHMaIbHOE
KOJIMYECTBO OAJLTOB B K101 TeMe Kypca — 10.

BapHaHTLI TeMaTH4YeCKHUX TeCTOBBIX 3aJaHui 19 TEKYIIEro KOHTPOJIisA
XuMHu4yeckas TePpMOANMHAMHUKA

B tecrax mo Teme «XuMmudeckas TEpPMOAMHAMUKA». MEPBBIC MIECTh 3a/JlaHUN OIICHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0ai, a BOCBMOE, IEBITOE U JIECATOE 3aJaHusa — B 2 Oaya.

TecT Ne 1
1. Tlpu paccMOTpEeHHH XUMHYECKOW PEAKINH cucmema 03HAYaeT:

a) HCXOJHbIC PeareHThI
0) MPOIYKTHI XUMHYECKOU PEaKIIHI



B) PEaKIIMOHHBIN COCY/T
I') HCXOJHBIC PEareHTHI U MPOIYKThI PEAKITUU
2. TlepssIii 3ak0H (TIEpBOE HAYAJI0) TEPMOIMHAMUKHA MaTeMaTUUECKH 3aITMChIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/RT)
06) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBITNS PEAKIIMOHHON cucTeMbl noBbimaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareicH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOMN crcTeMbl yMeHbIaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHUCTEMBI IOBBIIIACTCS
4. CrangapTHbIE TEIUIOBbIE AP PEKTH IPUHATO 0003HAYATD:

a) AUct B) Q1013
6) AHozgg F) AHct

5. Kakwe u3 npuBeAEHHBIX PEAKIHi IBISIOTCS SHIOTEPMHUUCCKUMHE?
a) 1/2 N, + 3/2 H,= NH3 , AH = — 46 K]Ix/moib
6)H,+4/20,=H,0, AH = 242 K])x/Moib
B) 1/2 N2+ 1/2 0O,=NO , AH =90 K]I>x/moib
r) 1/2H,+1/2 I,=HI, AH = 26 K]I/Mob

6. Kakas m3 HamMcaHHBIX HIDKE pEaKIMii OTBEYAeT TEIUIOTe 0O0pa3oBaHUs OoKcuaa a3ora ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2N,+0=NO B) 1/2 N2+ 1/2 O, = NO
6) N+ 1/20,=NO r) NH;+5/20,=2NO +3H;0
7. Tlpu BocctanoBienuu 16r okcuaa menu( || ) mo peakuuu :
CUuO () + C (rpagumr) = CU (¢ + CO (y, mornorunocs 22 /I TEMIOTHI.
DHTanbnus 00pa3oBaHUs OKCUAa MeaH ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
8. Hns peakmuu  NiO oy + C (pagury = Ni o + CO () Onpenenure BO3MOXXHOE HaIpaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHHS peaKlIUK IPU CTAaHAAPTHBIX YCIOBUAX U MpH Temieparype 627°C.

BemectBo AH®293 (KIx/Mo1B) S%9g (x/Monbp*K)
NiO ¢ -239,7 38
C (rpagu) 0 5,74
Ni ¢ 0 29,9
CO -110,5 197,4

B otBere ykaxure 3HaueHUs sHepruu ['mO6Oca Mpu CTaHAAPTHBIX YCIOBUSX, IPU TeMIeEpaType
627°C n TemmepaTypy Hadajla peakliu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak usMeHsieTcs YHTPONHSI IPU Pa3NI0KEHUU KapOoHaTa KalbIus?
a) YBEIIMUNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIIaeTCs ') HE 3HAI0
10. lanHas peaxmus:
2KC|O3 (TB) —2KCl1 (TB)+302 (@) AH<O
MOJKET CaMOITPOHU3BOJIEHO IMPOTEKAThH
a) B IPSIMOM HaIIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJIeHUHU T') HE 3HAI0

XuMnyeckass KHHETHKA

B Ttecrtax mo Tteme «XuWMHUeCKas KUHETHKa»:. TEPBOE, BTOPOE, TPEThE, YCTBEPTOEC M TATOC
3amaHusa oneHuBaroTca B 0,5 Oaiia; miecroe, ceAbMOE, BOCBMOE, AEBITOE U IecATOoe — B 1 Oami, a
OJIMHHAAIATOE — B 2,5 Oaja.



Tect Ne 1

1. Pa3zpen xumuu, U3y4darouuil CKOPOCTH U MEXAHNU3Mbl XUMUUYECKUX pEaKLUi, Ha3bIBAETCS

a) XMMHUYecKas TepMOJIMHAMHKa

0) TEpPMOXUMHS

B) XUMHYECKasi KHHETHKA

2. CKOpOCTh XUMHUYECKON PEaKLUH — 3TO ...

a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOIHBIX BELIECTB

0) U3MEHEeHHE KOJIMYECTBA BEIIECTBA PEareHTOB (WK MPOAYKTOB) PEAKIMN B €IUHUILY BPEMEHH B

enuunie odbeMa

B) KOJIMYECTBO BEUIECTBA MPOJTYKTOB PEAKLUU K MOMEHTY OKOHYaHHSI peakluu
3. B kakux enuHHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakuu?

a) MOJIb JI e

0) Oe3pa3mMepHas BeTUYHHA

B) MOJIB C

4. Or xakux (pakTOpOB 3aBUCUT CKOPOCTh XUMHUUECKUX PEAKIINIA?

a) OT MPUPOJIBI PEAruPYIOLIUX BEIIECTB

0) oT TeMIiepaTypsl

B) 0T 00beMa peaklIMOHHOTO Cocyaa

5. CocrossHue  XHMHMYECKOTO  paBHOBeCHS  OOpaTUMBIX  IIPOLIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIIEHTPALUSIMH IIPOIYKTOB peakuu

0) SHepruei aKTUBHU3aAIUU

B) KOHCTAaHTOI paBHOBECHS

6. Kak 3anuceiBaeTcs BbIpakeHUE AJI1 CKOPOCTH peaKluu

4 NO(F) +6 Hzo 4 NH3(F) + 502 D)

a) V =Kk[NOJ'[H.,0] 6)V =k[NH3][0;] B)V =Kk[NO]*[H,0]°

KOJIMYCCTBCHHO

Kak 3anumercs Bblpa)KeHI/Ie JUTS KOHCTAHTHI paBHOBecus peakiun A +2 B = C +D?

a) Kp = [C][D] / [A][B]*
6) Ke =[C][D]/ [A][B]
B) Kp = [A][B] / [C][D]

8. Kaxkoii oTpe3ok Ha quarpamMme Mokas3bpIBaeT 3HAYCHHE TEIUIOBOTO 3 dekTa peaknun?

ayl E % .
*
0)2 2
v
B) 3 'y
y 3
—y A

v

XOJI peaKInu

9. UYt0 MOXXHO CKa3aTh O PEAKIUH, H300pAKEHHOW Ha TUarpaMMe K Bompocy 87

a) PK30TCPMHUECKAs PEaKIUs

0) SHIOTepMHUYECKAs PEAKITUS

B) pEaKIUs OMUCHIBACT COCTOSIHUE PABHOBECHUS

10. PaBHoBecue peakmuu Fe 30 4 +4CO = 3Fe + 4CO,, AH>0
CMeEIIaeTcs BICBO.

a) IPY IOHMW)KEHUH TeMIIepaTypbl

0) TIp1 TOBBIICHUH TEMIIEPATYPBI

B) MY MTOBBIIICHUH JIaBJICHUS



11. JIna peakuun Cyy + 2 H 5 ) = CH 4 () mpu HekoTOpoll TeMiepaType KOHCTaHTa PaBHOBECHUS
paBHa 0,8. PaBHOBecHass KOHIIEHTpamus Bojaopoaa paBHa [,2 Momb/n. Berumcianre HCXOIHYIO
KOHIIEHTPALIUIO BOJIOPOJIA.

a) 1,2

0) 3.5

B) 5,0

PacrBopsI

B Ttecrax mo Teme «PacTBOpbI»: MepBOe 3aJaHUC OICHHMBAaeTCs B | Oamr, BTOpoe, TPEThe,
4eTBepToe, MATOE W IecToe 3afanus - B 1,5 Oamra; cempmoe, BOCBMOE, JCBSTOEC M JIECATOC — B
0,5 6amna.

Tect Nel

1. dnsa ypaBuenus peakiun Cu SO4 + KOH — ... cokpaliieHHOe HOHHOE YpPaBHEHHE 3aMUIIETCS B BUJIE
1) 2K'+ S04 = K;S0,
2) Cu® + S0, +2K" + 20H™ = Cu(OH)zd + K,S04
3) CuSO, + 20H™ = Cu(OH)x\ + SO,*
4) Cu** +20H™ = Cu(OH),4
2. Macca (B r) xnopuaa Hatpus B 300 mut 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO
N1 2)2 3)11 4) 13

4. Jlna noxasnenus ruponusa xjaopuaa xpoma (I1I) cnenyer

1) 106aBHUThH COSHYIO KUCIIOTY

2) 100aBHUTH IIEIOYD

3) pa3zbaBuUThH pacTBOP BOMOM

4) TOBBICUTH TEMIIEPATYPY
5. B pas3baBieHHOM pacTBOpe, NPUTOTOBJICHHBIM U3 TUApOCyidbdaTa KalblUs WU BOJBI, CyMMa
KO3 PHIIMEHTOB B YpaBHEHUH HEOOPATUMON JUCCOLMAIIMK PACTBOPEHHOI'O BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBOpHMOCTh OKcamara cepebpa paBHa 3,27-107 1t/ 100r H,O. Omnpenenure npousBeIcHUE
pactBopumMoctu Ag2C204

1)510"  2)1,16:10° 3)10,7-10°° 4) 2,31-10°
7. MaccoBas 10J11 paCTBOPEHHOTI'O BEIIECTBA — 3TO OTHOLLIEHUE

1) wmacchl BemecTBa K Macce BOIbI

2) KOJMYECTBa BeUIeCTBA K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KolM4ecTBa BelecTBA K 00BEMY pacTBOpa
8. K cnmabpiM sneKkTposiuTaMm OTHOCUTCS ...

1) ruapokcua aMMOHUS

2) TUAPOKCHUJ Kaus

3) XJIOpUa KaabIIHs

4) MapraHIoBas KHCJI0Ta
9. U3BecTHO, 4TO BOJHBIE PAaCTBOPHI MHOTMX COJIEH MOTYT MMETh ILIEIOYHYIO WM KHUCIYIO Cpeny.
[IpuuunHoOii 3TOTO SABIIAETCA ...

1) osnexrponus coneit

2) IUCIIPONIOPIIMOHMPOBAHUE COJIEH
3) THApaTHpOBaHHE COJICH

4) ruapoaus conei

10.3unauenne PH uncroit Bosst ipu 25°C cocraBisieT
11 2)7 3)0 4) 10



Maruautoropckuii Texuuueckuii yuusepcuret um. [.M.Hocosa
JAucnepcHble CHCTEMBbI

B Tecrax mo Teme «JlucrepcHbIe CHCTEMBI»: IMEPBOE, BTOPOE, TPEThe M YCTBEPTOE 3aJaHUS
OIIEHUBAIOTCA B 1 Oaiur; mATOE | IIIECTOE 3amaHus - B 3 Oaa.

Tect Nel

1.  VYkaxwure pazMepbl YaCTHUI] KOJIJIOUTHBIX CUCTEM
1)  wmeHbie 1 HM
2)  Goabire 100 HM
3) or 1 am g0 100 am

2. Kakue HOHBI CIOCOOHBI BBI3BaTh KOAryJsLUIO KOJJIOWJA, YACTHII KOTOPOTO HUMEIOT
MOJIOKUTEIBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT

3. Jlna Kakoro 3JEeKTPOJUTA MOPOT KOATYJISIIUHN KOJUION/IA C MOJIOKUTEIFHO 3apsKCHHOW YacTHIIEH
JOJI’KEeH OBITh HAUMEHBIIUM?
1)  xuopun Kanus
2) cynbdar Kanus
3) oprodocdar kanus

4.  Muuena 3055 UIMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”

KAaKOM AJIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuiu3aropa?
1)  xmopun xenesa (111)
2) BOmA
3)  THAPOKCHI Kajus

5. Ilpu B3ammopmeiictBuu 20 mu 0,001H wutpata cBunma (1) ¢ 10 mu 0,02H cynwsdara kamus
oOpa3yercs 3016 cynbdara ceunna (II). K xakomy anektpomy JoMKHBI epeMeaTbcs YacTHUIIBI
JUCTIEPCHOM (a3bl MpH d1EKTponn3e?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kadHomy

6. B aBe kon0Ob1 HaTUTO 10 S5O MIT 3071 THAPOKCH A *kelre3a. [t TOro 4ToOBI BRI3BATh KOATYJISIIUIO
307151 ToTpeboBanoch 100aBUTh: B mepBy0 — 5,3 Ma 1H pactBopa xnopuaa xanus; B APYTyrO —
18,7 mn 0,001H pactBopa ¢ochara nHaTpus. Berumcnure mOpor KOarymasiud KakJIOTO
AIIEKTPOIIUTA.

OKHCAUTETbHO-BOCCTAHOBHUTEIbHBIE mpoueccohl

B tecrax nmo teme «OKHCIUTENHbHO-BOCCTAHOBUTENIBHBIE MPOLIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOEC M MATOE 3a7aHus onleHuBaroTcs B 0,5 O6anna; mectoe — B 1 6amr; ceapmMoe U BOCbMOE — B 2
Oamta, a qeBsToEC — B 2,5 OajioB.

Tecr Ne 1

1. OKHCIHUTENB — 3TO aTOM, MOJIEKYJIa WK HOH, KOTOPBIH ...
1) yBenMuHMBAET CBOKO CTEIICHb OKUCICHUS
2) TPHUHUMAET SJIEKTPOHBI
3) oTmaeT CBOM 3JCKTPOHBI
2. TIporiecec BOCCTaHOBICHUS MMEET MECTO B CIyYae, KOrja ...
1) HelTpagbHBIC ATOMBI IIPEBPAIIAIOTCS B TOJIOKUTETbHO-3aPSHKEHHBIC HOHBI
2) TOJIOXKUTEIBbHBIN 3apsi/] NOHA YMCHBIIIASTCS



3) OTpHLATENBHBIH 3apsi1 HOHA YBEIHYHBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunoHpoBaHus NPUHAMJIEHKHUT ...

1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, =2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBHTEIISIM OTHOCSITCS ...
1)  mertauibl, BOAOPO, YIIEpOI
2)  aKTHBHBIC HEMETAJLIBI
3)  DIEMEHTHI, HAXOIAIIUECS B CPEIHEH YaCTH TEPHOANICCKON CHCTEMBI
5. CterneHu OKUCIIEHUsI KUCIIOpOo/ia a) B BoZE M 0) B IEPOKCHIE BOIOPOIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. Ilepmanranar kanusi B OBP, npoTekaronux B KHUCJION cpejie, BOCCTAaHABIUBAETCA JI0 ...
1)  xarnona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcupaa maprania (1) MnO
7. B peakuum, npotekaromiei mo cxeme Cr,Sz; + KNO3 =2 KyCrO4 + K;SO4 + NO okuciieHuo
MTOJIBEPTarOTCSI CICAYIONTUE SJICMCHTHI ...
1) asormcepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma ko3 pHUIMEHTOB B peakInu, MPUBEICHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3)35
9. Cymma ko3 dunmerron B peakin KMnO,4 + HC oy =2 ... paBHa
1) 30 2) 26 3)35

3J1€KTpOXI/IMI/I'-IeCKI/Ie CHUCTEMBI

B Tectax mo Teme «DNEKTPOXUMHUYECKHE CHUCTEMBI»: IEPBOE, BTOpPOE M MATOE 3aJaHUA
olleHUBaIOTCs B 1 0asut; TpeThe U YeTBepToe 3aanusi— B 1,5 Oasuia; mecroe u cenpbmoe — B 2 Oasuia.

Tect Nel
1. DaexTpoaHBIN MOTEHIMAN ONIPEAETSIOT 110 YPABHEHHIO ...
1) Hepncra
2) MenneneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanmyeckoro siementa Mg|IMgSO,||CuSO4|Cu mpu craHmapTHBIX
YCIIOBHSIX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue nmpoaykTel 00pa3yroTcsi Ha KaTo/Ie TPH AIEKTPOIIN3e PacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) xucnopon
4. Ykaxute cyMMy KO3 GHUIIMEHTOB B YpaBHCHHUH dJICKTpOIn3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8



5. Kakas W3 IpHUBEICHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMH  MPOTEKaeT
CaMOTPOM3BOJIBLHO B MPSMOM HarpaBJIeHUH?
1). FeSO4 + Cu —...
2) CuSO4+ Fe —...
3) CuSO4+ Na—...
4) HCI+Cu—...
6. Bblunciure Maccy LMHKA, HOJYYEHHOTO IpH 3JEKTpoju3e Cyib(ara IUHKA, KOTOPBIN
npoBoAwin B TeueHue 20 cek npu cuiie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°
7. IlpuBemuTe CXEMBI OAIIEKTPOAHBIX IMPOILECCOB M MOJEKYISIPHOE YpaBHEHHE pEeakIuH,
HPOTEKAIOUICH MPH AIEKTPOXUMHYECKONH KOPpO3uH rambBaHonapsl Zn|M@ B CEpHOKHCION
cpexne. B orBete ykaxkure cymmy K03 (pHUIIMEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.
1) 6
2) 5
3) 4
4) 8

BreaynutopHasi caMmocTosiTesbHass paboTa 0OYUYaIOIMXCS OCYIIECTBIISIETCS B BUIC H3yUCHHS
JUTEPATYpPhl TI0 COOTBETCTBYIOIEMY pa3jieily ¢ MpopaboTKoN Marepuana; opOpMIICHHS OTYETOB IO
71a00PaTOPHBIM padOTaM U BBITOJIHCHHS JOMAITHUX 3a/IaHUH.

BapHal—[Tbl TeMaTHYeCKHUX JOMAIIHUX 3aJaHUH IJI5 BHeayHHTDpHOﬁ CaMOCTOATEIbHOI paﬁoTbI
CTYACHTOB IO TEMaM

Jlomamuee 3aganue Ne 1
1o TeMe «XUMHYeCKAasi TEPMOTUHAMHUKA»

B nomamHem 3aiaHuu 1Mo TeMe «XUMUYecKas TePMOJIMHAMUKAy: TIepBast 3a/1a4a OI[CHUBACTCS B
2,5 6anna; Bropas — B 1,5 Ganna; Tpetss — B 1 Oam.

3amaga Nel

Hus peakumn CHy ) + COy (np = 2 CO () + 2 H, () ompenennre BO3MOKHOE HalpaBlICHHE
CaMOITPOU3BOJILHOTO TEUYEHHUS PEAKLIMU MIPU CTAaHAAPTHBIX YCIOBUAX M IIpu Temneparype T = 927 °c,
€clii TeIrI0BOM 3((EeKT peakluu 10 3aJaHHOW TeMIIepaTypbl HE U3BMEHUTCA. YKaKUTE: a) BbIAENsAETCS
WIA TIOTJIOUIAETCS PHEpPrus B XOJ€ peakuuu; O0) NPUUYMHY HAWJIEHHOTO HW3MEHEHHs SHTPOIHUU.
PaccunraiiTe TeMepaTypy Hadana peakyH.

3amaga Ne2

Beraucnure temnoBoit addext peakuun: CaCs ) + 2 HoO(ry = Ca(OH); () + CoHos (1), moms3ysicy
CTaHJApTHBIMHU TEIUIOTAMU O0pa30BaHMs pearupyromux BemecTB. CKOJIbKO TEIIOTHI BBIIEIUTCS HITH
MOTJIOTHTCS TipU oOpazoBaruu 2,24 1 CoH,?

3amaga Ne3

[Io TepMOXMMHYECKMM  YpaBHEHMSIM  paccuMTaiTe  TemioBod  3¢pdexkT  peakuuu:
Hy ) + COz ) = CO (ny + H2 O(). TepMoXuMHUECKUE YpPaBHEHUS:

a) Hp ® T 15 0, o= H,O () AH =-241,9 x]JIx;

6) 2 CO o T O, ™= 2 CO, (M) AH =-566,2 x]Ix.

JlomamHee 3axanue Ne 2
o teMe « XMMH4YeCKasd KHHETHKA»

B nomamnem 3amanuu no teme «XuUMHYECKas KMHETHKa»: MepBas 3ajgada oleHuBaerca B 1,5
Oamna; Bropast — B 0,5 Gaa; TpeThs, 4eTBepTast u msatas — B 1 6a.



3amaua Nel
Peaknus mporekaer no ypasaenuto: O, ) +2 CO = 2 CO; (. HavanbHble KOHLEHTpanuu
pearupyromux BemectB paBHbl: [O2] = 1,2 mone/n, [COJ= 0,8 Monb/1. Bo ckoabko pa3 H3MEHHUTCS
CKOpOCTh MpsAMOU peakuuu, korna npopearupyer 30% CO? Bo CkonbKO pa3 U3MEHSTCA CKOPOCTH
MPUMOHN ¥ 00paTHOM peaKiuu, €CIU YBEIHYUTh JaBJICHUE B CHCTEME B JiBa pasza?
3agaya Ne2
[Tpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 53TO K€ KOJMYECTBO BEIIECTBA BCTYHNUT B PEAKIHUIO NpU
temnepatype 200 °C, ecin TeMITepaTypHbIH KOA()(PHUIIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoiIbko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh PEaKIUu?
3agaya Ne3
Haiinure HavanbHble KOHIICHTPALIMM UCXOJHBIX BEIIECTB MU KOHCTAHTY PABHOBECHS PEAKIIMH:
Fe (7 + H20 ) = FeO () + Hy (1), ecin paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOLIHMX BEIIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Mon/m.
3amaua Ned
Jus peaknuonnoit cucremsl: CO y + HyO oy = CO2 (y + Hy () HavanbHbIE KOHLEHTPALMH
pasusbl: [H20] = 0,5 mons/n, [CO] = 0,6 Mmonb/n. OnpeaenuTe KOHIICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBEcCHUs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHLIEHTpAIUU PEareHTOB KOHCTAHTBI PABHOBECHS CIICAYIOIIMX PEAKIIUA:
Nz(r) +3 Hz(r) =2 NH3(T), AH =-92.2 x]JIx;
COz(r) +C (1) = 2 CO(F), AH =+160,5 xJIx;
CO(F) + HzO(r) =CO, @ t Hz(r), AH =-41,1 kI x.
VYkaxuTe HanpaBJICHUE CMEIICHUSI XUMUUECKOTO0 PABHOBECHS ATUX PEAKIIMI: a) TPU MOHMKCHUN
TEMIIEPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPHU TMOBBIINICHWU [aBICHUS, €CIM TeMIleparypa
MOCTOSTHHA.

Jlomamnee 3aganue Ne 3
no reme «PacTrBopb»

B nomammnem 3amanum mo Teme «PacTBophI»: TiepBasi, BTOpas, TpPeThs M MATas 3agadd
orieHuBaeTcs B 1 6amn; yerBepras u mecras — B 0,5 6aa.

3amaua Nel

B kakom o6beMe Boabl cienyeT pactBoputh 1351 SNCl, ans momydenus 3M pacTBopa xjopuaa
onoBa (I1) ¢ mnotHocThIO p = 1,405 T/™MN?

PaccuuraiiTe: a) MaccoByr OO0 BEIIECTBA B pacTBOpe; 0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISUIBHOCTB; T) THUTP; 1) MOJBHYIO JIOJIIO BEIIECTBA B pacTBOPE.

3agaya Ne2

3akoHUNTE MOJICKYJIIPHBIE W  HAIIMIOHUTE COKPAIICHHBIC HWOHHBIC YPAaBHCHUA peaKHI/II\/’I
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO;3; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe MO JBa MOJIEKYJSPHBIX YPABHEHUS PEAKIUi K CIETYIOIIUM HOHHBIM:

Ba® + CrOs* — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H' — Zn*" +H,S



3amaga Ned
Boruncnure pH 0,05M pacTtBopa cepHON KUCIOTHI.

3amaga NeS

Kakue u3 ciemyronux coseit moasepratorcs ruaponusy: NaSiOs. Cu(NOs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a COOTBETCTBYroUMX coneil. Kakoe 3Hauenue pH (<
Win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiimure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T 3Toro
COEIMHEHMUSL.

Jlomamuee 3aganue Ne 4
1o TeMe «OKNCIUTETbHO-BOCCTAHOBUTEIbHbIE NPOLECCHD)

B nomamneM 3amanmu 1mo TeMe «OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIC IPOLIECCHI»: IepBas
3a/aya omieHuBaercs B 1,5 Oaia; BTopas — B 2,5 6aia; TpeThs — B 1 Gaiw.

3amaya Nel
[Tonoepute k03(pPUIMEHTEI B ypaBHEHHSX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIUH.

VYKaxuTe TUN KaXXI0H peaklvu.

PaccuuTaiiTe 3JEKTPOJIBMXKYIIYIO CHJIY U OINPEACIUTE HAMpaBICHHE CaMOIPOU3BOJIBLHOTO
MPOTEKAHMs TMEPBOM PEAKIMU TPU CTAHIAPTHBIX YCIOBHSIX, HCIHOJb3Yysd 3HAYCHUS OKUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX ITOTEHIIHAIIOB:

HJ + H;POs — J, + H3PO3 + H,O

HNO, — HNOs; + NO + H,0

H[AUC|4] + H,O, + NaOH — Au + NaCl +0, + H,O

NH;ReO, + H, — Re + NH3; + H,0

KBrO — O, + KBr

3amaga No2

CocTaBbTe YpaBHEHHUS OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINH:

KMnO4 + NaNO, + H,0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,0g + NaOH —

Bi,O; + C —

Mg + HNO3 (pas6) —

3agaga Ne3

Jlausl 7B OKHCAMTENbHO-BoccTaHOBUTEMbHBIE mapel: KNO;, KNOjs; u Pb(NOs);, PbO..
[Tonp3ysich TaOMUICH CTAaHIAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IMOTEHIIHAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peakunud B ykazanHoi cpeme (HNO;3). Paccuwmraiite 3HaueHHe
AJIEKTPOJBKYILEH CHIIbI PEAKIUH.

Jlomamuee 3axangue Ne 5
1o TeMe «JIeKTPOXUMHYECKHEe CHCTEMbD)

B nmomaminem 3amanuu o TeMe «NeKTPOXUMHUUYECKUE CUCTEMBI»: TIepBas 3a/1aua OllEHUBAETCS B
1 6amm; BTOopas — B 1,5 6ayna; Tpethst — B 2,5 Oasna.

3agauga Nel
CocraBbTe JJIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJEKTPOJHBIX TMPOIECCOB U  MOJEKYISPHOE

ypaBHEHHE TOKOOOpa3yrollell peakiiy, MPOTEKalomie Mpu paboTe raJbBaHUYECKOTO JIIEMEHTA
Co/Co(NOs); // AI(NOg3)s/Al. Paccuunraiite D/IC (E) raqpBaHUYECKOro 3JIEMEHTA MPHU CTAaHIAPTHBIX
YCIIOBUSX.

[IpuHSAB MOTEHIMAI aHOJA PABHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUMUTANTE KOHICHTPAIIUIO
KaTHOHOB MeTajllla B KAaTOIHOM pacTtBope, mpu Kotopor IJIC raapbBaHMYECKOro 3JEMEHTa
ymensiutes Ha 0,02B.



3amaga No2
IIpuBenure CXEMBl DJIEKTPOAHBIX IIPOLIECCOB M MOJIEKYJISIPHBIE YPaBHEHHsS DPEaKLUU,

MPOTEKAIOIINX MPH AJIEKTPOXUMUYECKON Koppo3uu ranbBanomapsl Co/Ni: a) B kucimoii cpezae; 6) BO
BJIQKHOM BO3/yXE.

Onpexnenute yObUIP MAacchl aHOJIA NMPH KOPPO3UHM B KUCIIOW cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3agaya Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YPaBHEHUS OJIIEKTPOJHBIX IPOIECCOB (aHOI WHEPTHBIA) U
MOJICKYJISIPHOE YPAaBHEHHE PEAKIIUH, IPOUCXOISIICH TTPH DIICKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOqy,

Bbruuciure QakTHuecKoe KOJIMYECTBO METaula, MOJYYCHHOTO Ha KaTojie IPH SJICKTPOIIU3e
Co(NO3)2, ecitu 3JIeKTpOIIH3 MIPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia mo Toky coctaBui 85%.

VYKakuTe BO3MOXKHBIC TPUYMHBI YMECHBIIICHHS BBIX0JIa METAJIJIA 10 CPABHEHHIO C PACUYCTHBIM.

KoHTposbHbIe BONPOCHI 10 TEMaM
KoHnTpoJibHbIe BOPOCHI 0 TeMe «XUMUYeCKasi TEPMOTUHAMMKA»

OCHOBBI XMMHUYECKOIN TEPMOJMHAMUKHU: TOHSITHE CUCTEMBI, BU/IbI CUCTEM.
TepmoauHaMudeckue napaMeTpbl U QYHKIUU COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

I[TepBblii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

DOHTANBNMUA KaK (PYHKIUS COCTOSHUS CUCTEMBI. DHTANbBINS 00pa30BaHMsI BELIECTBA.
TennoBoit 3¢ddexr xumuyeckodt peakuuu. DakTopsl, BIMAOLIME Ha TemaoBoil 3¢ddekt
XAMHUYECKON PEaKIUU.

Tepmoxumus. 3akon ['ecca.

CanencrBus u3 3akoHa ['ecca.

OHTponus Kak (PyHKIMS COCTOSIHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. Tperuil 3aK0H TEPMOJUHAMUKH.

12. Dueprus ['n60ca.

13. HanpasieHue caMOnpoU3BOIBHOIO MPOTEKAHUS XUMHUECKUX PEAKLINH.

oo

© N

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

Xnmnyeckast KnHeTuka. CKOpoCcTh XMMUYECKOM pEaKLMU U METO/bI €€ PETYJINPOBAHMS.
BinustHue KoHIIEHTpaIMU Ha CKOPOCTh XMMUYECKOHN peakInu (3aKOH JEeHCTBYIOIUX MacC).
Bausinue Temmneparypsl Ha CKOpoCcTh xuMHueckoit peakuun. [Ipasuno Bant — I'odda.
Teopurs aKTUBHBIX CTOJIKHOBEHUH AppeHunyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHunyca.

Teopus nepexoTHOro KOMILIEKCA. DHEpreTuyecKas JuarpaMmma.

Kpusast MakcBenna — bonbsiimana. DHepreruueckuii 6apbep.

Karanutrnueckue cucTeMsl.

BiistHue karanusaropa Ha CKOPOCTb XMMHUYECKON pPEeaKIUu.

0. T'OMOTeHHBII U TeTepOTESHHBIN KaTaju3.

1. KonebarenbHble peakluy.

12. Xwumuueckoe paBHOBecue. OOpaTuMbie M HEOOPATUMBIEC PEAKIINH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenne xumuaeckoro paBHoBecus. [Ipunnun Jle—Illarense.

15. BnusHHE KOHIIEHTPALUH, JaBICHUS U TEMIIEPATYPHI.

16. ®da3oBbie paBHOBECHS.

17. ®a3oBble 1uarpaMMsbl 17151 OJHOKOMIIOHEHTHBIX CUCTEM.

RROoOo~NoO~WNE

KonTpoJubHbie Bonpockl o Teme «PacTtBopb»
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ITonsTue pactBopa. PactBopuMocTs BemecTsa. PactBopuMocCTs rasa.

PactBopbrl. CniocoObl BbIpa)keHHsI KOHILEHTpPALMUM pPacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHIIGHTpAIYs, MOJISIPHASI KOHIICHTPALIMs SKBUBAJICHTA, MOJIbHAs J0JIs, TUTD).

KonnuratuBHbie cBOMCTBa pacTBOPOB. MaeanbHbIi pacTBOp.

3akonbl Payns: I (toHomeTrpuueckuit) u 11 (30yTHOCKONAYECKUN U KPHOCKOITUIECKHIA ).

OcMmoc. Ocmotnueckoe napieHne. CxemMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

HonHast Teopust KUCIOT U OCHOBaHMI AppeHuyca. OCHOBHbIE NOHSTUS U TOJIOKEHUS TEOPUU
Appennyca.

Hucconmanusi KUCJIOT, OCHOBAaHUM M COJEH C TOYKH 3pEHUS] MOHHOW TeOopuu AppeHuyca
(mpumepsr).

Crenenp quccounanuyl. CUabHbIE U ClIa0bIe AIEKTPOIHUTHI.

Jucconunanus ciabbix s5ekTpoiauToB. KoHcTanTa aucconuanum.

3akoH pa3basienus OcTBanb/a.

Peakunu moHHOTO 0OMEHA MEX]y AJIEKTPOJIUTaMU (Ha MpUMeEpe peakiiuii oOpa3zoBaHus caaboro
AJIEKTPOJINTA, OCAJIKA U ra3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

Honnoe npousseneHye Boabl. BOTOPOIHBIN U THIPOKCUIIBHBIN ITOKA3aTEIH.

I'upponus coneit. Tumsl TUAPOIU3A COJIEH.

KonunuecTBeHHbIE XapaKTEPUCTUKH MIPOLIECCa THIPOIH3A.

@akTOphl, BIUSAIOIINE HA IPOLIECC TUAPOIU3A.

KoHTpoJibHbIe BONpockl 1o TeMe «/lucnepcHblie CHCTEMbI»

I'ereporennsle cmecH. JlucniepcHbIE CUCTEMBI.
JucnepcHocts. Knaccudukanum AUCTIEPCHBIX CUCTEM.
Konnouansie pactBopsl. JInoguisHbe 1 110(OOHBIE KOJIOUIBI.
CrniocoOblI nosty4eHus KOJUIOUIHBIX PACTBOPOB.

CtpoeHne KOJUTOUIHBIX YacTHLl.

IIpaBuno ®dasuca — [leckona.

Y CTONYMBOCTD KOMIOUAHBIX cucTeM. CTaOMIN3aTopBhI.
Koarymnsiuust nuo@uiibHbIX U IHOPOOHBIX KOJJIOUJIOB.
CenumeHnTanys KOJUIOUIOB.

Koarynsiuust KoJUIOUAHBIX paCTBOPOB JIEKTPOIUTAMHU.
[TpaBuno Ulynsue — [Napau. Koarynaupyromas ciocoOOHOCTb.
OnTHyeckre CBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DNEeKTpUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonTposabHbie Bonpockl 10 TeMe «OKHCIUTEeTbHO-BOCCTAHOBUTEIbHbIE
MPOLECChI»

OCHOBHBIE TOHATHS TEOPUHU OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKIIUM.
OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC CBOMCTBA BEIICCTB.

Baxxneinne oKUCINTEIIN 1 BOCCTAHOBUTEIIH.

TUIBI OKUCITUTETHHO-BOCCTAHOBUTENBHBIX PEAKIUi (IPUMEPHI).
OKUCINTEIIFHO-BOCCTAHOBUTEIIHHBIN ITOTCHIINAIT.

VYpasuenue HepHcra.

CocTaBieHne OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
HanpasneHnne OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KOHTpO.]'IbHLIe BOIIPOCHI IO TEME «3.11eKTp0ngnqec1cne CHCTEMBID»

OnexTpoxumuueckue cuctembl. Knaccudukanus 3m1eKTpOXUMUYECKUX TTPOLIECCOB.
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DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAOIINE HA TPAHULIE Pa3ena «MEeTaul — PacTBOP».
I"anpBannveckuii anemMeHT Jlanuams — SIkoowu.

DIIEKTPOABUKYILASA CHJIA TAIbBAHUYECKOTO JJIEMEHTA.

W3mepeHue aIIEKTPOAHBIX MOTEHIUAIOB. Ps craHAapTHBIX 3JIEKTPOJHBIX IOTEHIIMAJIOB.
CBoiicTBa METAJIOB B COOTBETCTBUU C UX MOJ0KEHUEM B PsAly HAIPSHKCHUIA.

Ypasuenue HepHcra.

DJIEKTPOJIN3 PACIUIABOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TPOLIECCHI.

OO0benuHeHHbll 3akoH Papazes. Beixoa no Toky.

Kopposus metannos. Knaccudukaiiys KOppo3nOHHBIX MTPOLIECCOB.

Xumuueckasi Kopposusl.

DNEeKTpOXUMHUECKass KOppo3us. AHOAHOE OKHUCIIEHHE MeTajllla M KaTOJHOE BOCCTaHOBJIEHUE
OKHCIIUTENS.

[Tpumepsl KOPPO3UK B KUCTION cpejie M aTMOCHEPHON KOPPO3UH.

CKopocTh KOPPO3UH.

3amuTa METauioB OT KOPPO3UHU.

3alUTHBIE TOKPBITHUS.

DIEKTPOXUMHUUECKHE CIIOCOOBI 3alIUThl OT KOPPO3UU METAILIOB.

XUMHUYECKUE UCTOUHUKH TOKA. ['albBaHUYECKHI 3JIEMEHT.

XUMHUYECKUE UCTOYHUKU TOKA. AKKYMYJIATOPBI.

XHUMHUYECKUE UCTOUHUKH TOKA. TOINIMBHBIE 3JIEMEHTHI.

7. OueHoYHbIE CPeICTBA /1JIsl IPOBEJAEHHUS MPOMEKYTOUYHOI aTTecTaluu
[Ipomexxyrounast — aTTecTalusi WMMEET  LENBI0  ONPEACNUTh  CTENEHb  JIOCTHKCHUS

3aIlJTaHUPOBAHHBIX PE3YJILTATOB O6y‘IeHI/I${ 10 AMCHUIIIIMHE 3a OHpeﬂeHeHHHﬁ nepuon 06y‘IeHI/I${.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHHs] M OLICHOYHBbIC CPEACTBA IS NPOBEICHHS

HpOMe)KyTOqHOﬁ aTrrecranmm:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OK-1
CIIOCOOHOCTBIO K

a6CTpaKTHOMy MBIINIJICHUIO, aHAJIU3Y, CHHTC3Y

3HaTh

- OCHOBBl  JIOTHKH,  HOPMBEI
KPUTHYECKOTO  MOAX01a,  (POpMBI
aHaIN3a;

- MeTO/bl a0CTPAKTHOTO MBIIICHHS
IIPY YCTaHOBJICHUH UCTHHBI;

- METOJBl HAy4YHOTO HCCIIECIOBaHHS
myTéM MBICIIEHHOTO pacuJICHEHUS
o0BbeKTa (aHamu3) U MyTEM U3yUeHUs
npeaMera B €ro  IEJIOCTHOCTH,
€IMHCTBE €ro YacTei (CUHTE3)

Ilepeuens meopemuueckux 60npocos

1. OcHOBHBIE METOJBI XMMUYECKOT'O aHAJIA3A.

2. OcHOBHBIC TPUOOPHI ¥ 000PYTOBAHUE TSI XUMHUYECKOTO aHAJIN3a BEIIECTB.
3. MeToauku nMpoBeAeHUs ONbITOB. [IpaBuiia TEXHUKH O€30MaCHOCTH.




VYmeTb

- aJICKBaTHO BOCTIPHHUMATh
uH(POPMAIINIO, JIOTUYECKH BEpHO,
apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO U TIICBMEHHYIO PEUb;

- C WCHOJBb30BAaHHEM  METOJIOB
abCTPaKTHOTO MBIIIJICHHS, aHAINA3a
" CHHTE32 aHAJTM3UPOBATh
aJIbTepHATHBHBIE BapHUaHTHI
pEIICHHsI UCCIIE0BATENILCKUX 3a/1a4

Ilpumepnvle npakmuyeckue 3a0anus

1. OnpenenuTh ¢ KAaKUMH M3 YKa3aHHBIX HI)KE BEIIECTB MOXET B3aUMOJICHCTBOBATH PAaCTBOP
THJIPOKCHUIA Kallus: MOAOBOAOpoAHas kuciora, xjmopun meau (II), oxcua yrmepona (IV), oxcun
ceunna (Il), ruapokcun amoMuHUsg, TUIPOKCUI aMMOHHUsA. COCTaBbTE€ YpPaBHEHHSI BO3MOKHBIX
peaxiuii B MOJIEKYJISIPHOM U MOHHO-MOJIEKYIIIpHOH hopmax.

2. Ompenenure BO3MOXHOCTh BOCCTAaHOBJICHHs oOkcuaa sxeneza FeszO, yriepomom mpu
cTaHzapTHbIX yciaoBusx u temneparype 1100 K. Peaknus Boccranonenus FezOy4: FesOy) +4C ) =
= SFE(K) + 4CO(F)

3. TemneparypHbiii kKoddduimeHT peakuuu paBeH 2,5. Kak U3MEHUTCS CKOPOCTh PEaKIUU: a)
IpY NOBBIIEHUH TemnepaTypsl oT 60 1o 100°C; 6) mpu oXJaKAeHNU peakIuoOHHOH cMecH oT 50 10
30°C?

4. Tns oopatumoit peakuun FezOyk) + Hyry = 3FeO) + HoO(r3anuiuure BolpakeHHe KOHCTAHThI
paBHoBecust AH°, kIlx = + 69,8. Ilpennoxkute crnocoObl YBETUYECHUS KOHIICHTPAIMH MPOIYKTOB
peaKkIuu.

5. [lpm mnpokanuBaHMM METAJUIMYECKOTO THTaHAa o0Opas3yeTcss Oemnblii MOPOIIOK, KOTOPHIH
pacTBOpsieTCST B KOHIEHTPUPOBAHHOW CEPHOM KHUCJIOTE€ U CIUIABJSIETCS CO IIeNoYblo. YTo
npecTaBisier coboit 3To coequHenne? Hamummmre ypaBHEHUS BCEX YKa3aHHBIX PEaKIUil.

6. CkoJIbKO MUJUTHIUTPOB 96%-HOro pacTBOpa CEpPHON KHUCIOTHI C IUIOTHOCTHIO 1,84 1/Mi
notpedyetcs s npurorosienus 2 1 0,25M pactBopa?

7. Kakme BemecTBA W B KaKOM KOJIMUECTBE BBIIETATCA mnpu mnpoxoxaeHuu 48250 Ki
aneKkTpudecTBa uepe3 pactBop xyopuna Mmapranina (11)? CocraBeTe cxemy 3J€KTposm3a ITOTO
pacTBopa.

8. AmoMuHuH ckienaH ¢ Meapto. Kakoi n3 metamioB OyaeT KOppoAHpPOBaTh B Cpele CepHOU
KHCJIOTHI M aTMocdepe BIakHOro Bo3ayxa? CocTaBbTe CXEMBbI AEKTPOXUMHUYECKON KOPPO3HH.




Bnaners - HaBBIKAMHM IIOCTAHOBKH IICJIH, Ilpumepnsvle npaxmuueckue 3a0anHu:
CIOCOOHOCTBIO B YCTHOH W IIpoBecTn aHaIM3 BIUSHUS KOHIICHTPALMKA HA CKOPOCTh XMMUYECKON peakuu
MMMCHEMEHHOMI peun nmoruuecku | NaS,03 + HSO4 = S + SO, + NaSO4 + HO mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn
0OpPMUTH pe3yNIbTATHI MBIIIIICHUS; | 00pabOTKY TOJNYYEHHBIX JIAHHBIX C HCIOJH30BAHHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
- IEJOCTHOM CHUCTEMOW HaBBIKOB | TEXHOJIOTHI. Pe3ynbTaThl ONTOB NMPEACTaBUTh B BUJIC TAOIHIIHI 1.
WCIIOJIb30BAHUS abCTpPaKTHOTO Tabmuna 1
MBIIJICHUS TIPH PEIICHUH TPo0eMm, Howmep O6Bem, M Konuenrpanus Bpewms Ckopoctb
BO3HUKAIOIIMX TPH  BBIIOJHCHUU onbita | Na,S,0;3 H,O H,SO4 Na,S,03, 102 | nosiBnenus peakuuu, 102,
HCCIIEI0BATEIbCKUX pabor, MOJIB/JT MYTH, C !
HaBBIKAMM  OTCTaMBaHHSA  CBOEH 1 1 7 2 1,3
TOYKH 3pEHUA 2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
ITo narHBIM TaGIUIEI 1 TOCTPOUTH TpaHK 3aBUCUMOCTH CKOPOCTH PEAKIMHU OT KOHIICHTPAIIUU
THOCY/Ib(aTa HATPUs, OTIOKUB Ha ocu adciucc koHmeHtpanuio Na,S;0Os3, a Ha ocw opaAMHAT —
CKOPOCTh PEaKITUH.
Crenath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUU THOCYIb(haTa HaTPHsI.
OIIK-4

TOTOBHOCTBIO C €CTCCTBCHHOHAYYHBIX HOSI/ILII/Iﬁ OLICHUBATb CTPOCHUC, XUMHYECKUHN U MI/IHepaHBHHﬁ COCTaB 3€MHOM KOpHI, MOp(bOHOFquCKHe 0COOEHHOCTHU
N FCHCTHYCCKHEC THUIIBI MGCTOpO)KI[CHI/II\/JI TBCPABIX IMOJIC3HBIX HCKOIMACMBIX MPU PCIICHHUH 3a4a4 M0 PAllMOHAJIBHOMY W KOMIIJICKCHOMY OCBOCHMIO

3HaTh

- OCHOBHBIE XHMUYECKUE TMOHSITHS,
MTOJIOKCHUS U 3aKOHBI,

- COBpPEMEHHbIE  HampaBICHUS
Pa3BUTHUS HAy4YHBIX TEOPHUI;

- METOABl  TEOPETHYECKOTO U
SKCIICPUMCHTAJIIBHOTO UCCICAOBAHNA
B 00J1aCTH XMMHUU TPUMEHUTEIHHO K
poeCCHOHATBHON JEATENHHOCTH

Ilepeuens meopemuueckux 6onpocos:

1. OcHOBBl XUMHUYECKOH TEPMOAMHAMUKHU: CHCTEMA, TEPMOAMHAMHUYECKHE MapaMeTpbl
CUCTEMBI, GYHKIIUU COCTOSIHUS cucTeMbl. [1epBblil 3aKOH TEpMOIUHAMUKH.

DHepreTuka XMMHUYECKHUX IPOIECCOB.

OHransnus. 3akoH ['ecca u clieCTBUSA U3 HETO.

OHutponus. YpasHeHue bonbiiMana. BTopoil u TpeTuii 3akOHbI TEPMOIUHAMUKH.

Oneprus ['n66ca. HanpasieHuss XUMHUECKUX MPOIIECCOB.

Xumnueckass knHeTuka. CKOpOCTh XMMHYECKON peakiuu. CpelHss U UCTHHHASL CKOPOCTH
peakuuu. Kunetnueckas kpusasi.

7. CKOpPOCTb peaklliy U METObI €€ peryIupoBaHHUsl.

8. Bmnmsnue Temneparypsl Ha ckopocTh peakiuu. [IpaBuno Bant-I'odda.

9. DHeprus akTUBAIMU. AKTHBUPOBAHHBIA KOMIUICKC. Y paBHEHHEe AppeHHyca.

10. KaTtanu3aTopsl ¥ KaTaJIUTHYECKHUE CUCTEMBI. [ OMOTeHHBIN KaTajus.

ook own




11. Katanu3aTtopsl U KaTATMTHYECKUE CUCTEMBI. | €TepOreHHbIN KaTauus.

12. Xumnueckoe paBHOBecre. KoHCTaHTa XUMHUYECKOTO PABHOBECHS.

13. Cmemenue xumudeckoro paBHoBecus. [Ipunnumn Jle [laTense.

14. PactBopbl. CriocoOb!I BBIpaKCHHSI KOHIIEHTPAIIUMU PACTBOPOB.

15. PactBopsb! 2nekTpoauToB. CTeneHb U KOHCTAHTa 3JIEKTPOIUTUYECKON TUCCOLUaluu. 3aKOH
paz0aBnienust OcTBaybaA.

16. JIucconuanust KHCJIOT, OCHOBaHHH, coseil. AMGOTEPHBIE JICKTPOIUTHI.

17. PactBopumocTb. IlpousBeneHue pacTBOpUMOCTH. YCIOBHE OOpa3oBaHUS U PACTBOPEHUS
OCaJIKOB.

18. Mucconmarnus Boasl. MonHOE mpon3BeneHre Boabl. pH.

19. l'upponus coneit. CTeneHb U KOHCTAHTA THAPOIU3A.

20. Tucnepcubie cucremsbl. Knmaccudukanus. JInopmibapie 1 TH10()OOHBIC KOJTIOU B,

21. CTpocHHME KOJUTOMIHBIX YaCTHII.

22. Koarynsiust KOJUIOHIHBIX PAaCTBOPOB.

23. OKUCIUTENHHO-BOCCTAHOBUTENIbHBIE CBOWCTBA BemlecTB. Kiaccudukanus OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHA.

24. DnekTpoxuMuyeckue cucteMbl. 3akoHbl Dapazest. DNEKTPOIHBIN MOTEHIIUA.

25. I'anpBannveckuii anemMeHT Jlanuais SIkoOu.

26. DIEeKTPOXUMUYECKUE CUCTEMBI: 3JICKTPOIHN3 paciuiaBoB. [IpuMeHeHne aieKTpoinsa.

27. DekTpoyin3. AHOIHBIM U KAaTOIHBIA MPOIECCHI TIPH AJIEKTPOJIM3e pacTBOpoB. [IpuMeHeHHe
ANEKTPOIIN3A.

28. Kopposus. Buasl koppo3uu. CriocoOb! 3alMTHl METAJUIOB OT KOPPO3HUH.

YmMmern

- OIpCaACIATH XUMHYECKHIH COCTaB U
CTpOE€HHE OOBEKTOB OKpY’KaroIIeh
CpeIsl;

- pemartb  pacyeTHble  3a/laud
NPUMEHHUTENBHO K Marepuaty
IIPOTrPaMMBbl;

- INIPOTHO3UPOBaTh BO3MOYKHOCTb
MIPOTEKAHUS CaMOTIPOU3BOJIbHBIX
IIPOLIECCOB B Pa3IUYHBIX

XUMHNYECKHNX CUCTEMAX

Ilpumepnvle npakmuueckue 3a0anun:

1. Hammcarh 5J€KTpPOHHBIE YpaBHEHHUS ODIIEKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CYMMapHON
TOKOOOpasyromel peakuuu, BeMUCIUTh DJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PaBHBI: [AI3+]=0,001 MOJIB/I, [C02+]=O,1 MOJIB/I.

2. Hanmncath MOHHBIE U MOJIEKYJSIpHBIC YpaBHEHUS peakuuid ruapoinsa coneit: KsPOys; NaySOq,
ZnC|2.

3. 3aKOHYUTH YpaBHEHHsI peaKlUii, HAMMKMCAB UX B MOJIEKYJISPHOW U MOHHOM opmax:

Al(OH);3; + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuna kanbiusa cojaepxutcs 478,8 r Ca(OH),. [InotHocTh pacTBOpa
1,14 r/mn. PaccunTaiite: w(Ca(OH),); Cym; Cox; Crny N(Ca(OH),) u N (H20); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUN:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.
6. HamucaTth 5JeKTpOHHBIE YpPaBHEHHUs OAJICEKTPOJHBIX MPOIECCOB, YpaBHEHHWE CYMMapHOU




TOKOOOpasyrome peakinuu, BeMUCIUTh DJ[C ranpbBaHWYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUH
MOHOB MeTaIuIoB paBHbL: [Mn**]=0,01 mous/i, [Au**]=0,1 Moub/1.

7. 3aKOHYUTH YPAaBHEHHS PEaKIMi, HAITMCAB UX B MOJICKYJISIPHOW M MIOHHOHM opmax:
NH4OH + HNO3 —, Zn(OH); + NaOH—, AIPO4 + Na;SO4 —.

8. HammcaTh ypaBHEHHUS peakluii THAPOJIN3a B MOJIEKYIApHOM U HOHHOM Buze: Aly(SOy)s, KCI,
Na,SOs.

9. HanmucaTtb 5J€KTpPOHHBIE YpaBHEHHUS OJJIEKTPOJIHBIX IPOLECCOB, YpaBHEHHWE CYMMapHOU
TOKOOOpa3yromell peakiuu, BeIYUCIUTh DJ{C TralbBaHUYECKOTO AJIEMEHTA, €CIM KOHIEHTPAIHH
HOHOB METAJJIOB PABHBI: [Zn2+]=O,01 moub/11, [Cu*]=1,0 Momb/m.

10. Cynbdar amromunus maccoit 36,4 v pactBopuwiu B 100 T Boabl. [I10THOCTE MOTYy4EeHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Coxs Cmi N(Al2(SO4)3) u N (H,0); T.

11. Hammcath SIEKTPOHHBIC YPaBHEHHS SJECKTPOJHBIX IPOIECCOB, YPAaBHCHHE CyMMAapHOM
TOKOOOpa3ytomeil peakuuu, BoIYHCIUTh, DJ[C raibBaHMYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
MOHOB MeTaiuIoB paHbl: [Mn?*]=0,01 mous/x1, [Ag*]=1,0 Mob/1.

12. 3akOHUYMUTH ypaBHEHUS PEAKIIHMi, HATMCAB UX B MOJIEKYJISIPHOM ¥ HOHHOM BHJIE:

MnS + H,SO,4 —, Fe(OH)3; + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTb nporekanus peakuuu CaOggy + 2 Cyo =
= CaC; (v + CO(, AH, = 460 k/I)x npu crannapTHeIX ycnoBuax. Paccuuraiite TemnepaTypy Hadana
peakiuu, ecan  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaCy)= 70 J[x/Monb-K;
S(CO)=197 dx/moms K.

14. CoctaBbTe ypaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIU:

KMnQO4 + NaNO, + H,SO,4 —, Crz(SO4)3 + Br, + NaOH —.

15. Onpeznenure TepMOJMHAMHYECKYIO BO3MOXKHOCTB mpoTekanus peakimu 2 Cly ) + 2 HoOp
=4 HClyy + Oz (y, AH; = 115,6 x/I)x npu cTaHIapTHBIX ycioBusx. Paccuuraiite Temmeparypy
Hauana peakuuu, eciu S(Cly)=223 Ji/mons K; S(H20)=189 Tx/monb-K; S(HCI)= 187 I/momb-K;
S(02)=205 Tx/monbK.

16. Harucatps ypaBHEHHsI peakiinii ruaposn3a B MosiekyasipaoM u nonHoM Buje: CrCls, NaNOs,
K,CO:s.

17. CoctaBbTe ypaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIU:

K,Cr,0O7 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. T'omoreHHast peakuus HpoTekaeT mo ypaBHeHHo H, ¢ + | ¢y = 2 HIy. Hauanpnas
KOHIIEHTpanus Bojopoaa 2,1 monp/n, noma 1,5 monp/n. Bo CKONBKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyer 30% Bonopoxna?

19. B 640 mu Boasr pactBopria 160 1 xmmopuna xenesa (I11). ImoTHOCTS MOTydeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeCls); Cy; Cox; Crm; N(FeCls) u N (H,0); T.




20. Onpeznennute TEPMOJUHAMHYECKYIO BO3MOXKHOCTb IpoTeKaHHs peakiuuu CS; ) +3 Oyp)=
=CO; ( + 2 SO; (), AH, = -1075 x/Ix npu cranmapTHbIX ycioBusix. Paccumraiite Temmeparypy
navana peakuuu, eciu S(CS;)=151 x/monb-K; S(02)=205 Tx/mons K; S(CO,2)= 213 JIx/mMonb K;
S(S0,)=248 JI:x/monb K.

21. Peakumsa uuer no ypasHeHuto: 2 Hy ) + Sy ) = 2 HyS). HavanpHas xoHUEHTpanus
BOJIOpOJIa 2 MOJIB/J, cepsl 1,5 Moinb/n. OnpeaenuTe BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEAKIIUU K
MOMEHTY, Koraa npopearupyet 0,7 MoJib/1 Bogopoaa?

22. Ompenenure TEPMOAMHAMUYECKYIO BOSMOKHOCTD NMPOTEKaHUs peakuu 2 ZNnS () + 3 Oy =
=2 2Zn0 ) + 2 SO, (), AH; = -890 /I mpu craHIapTHBIX yclloBHsAX. PaccunTaiite Temmeparypy
Havana peakiuu, eciu S(ZnS)=58 Ix/monb K; S(02)=205 Tx/monb K; S(ZnO)= 44 JIx/moinb K;
S(S0,)=248 Jxx/moab-K.

23. HaganbHble KOHLEHTPALlMU UCXOHBIX BemecTB B peakiuu: 2 SO; () + Oy () = 2 SO;3 () Oblin
paBusl 1,8 Monb/1 SO; u 2,4 Monb/n O, Bo cKOIBKO pa3 U3MEHHUTCS CKOPOCTh PEaKIIMKU K MOMEHTY,
korna npopearupyet 0,8 monb/i1 SO,?

24. B pactBope oprtodochopHoit kuciaorel Maccor 1200 r w miaotHocThro 1,153 /M
coaepxutcs 312 r H3PO,. Paccunraiite: w(H3PO,); Cy; Co; Cmy N(H3PO4) 1 N (H0); T.

Bnaners

- HaBbIKAMH MTPUMEHCHHS OCHOBHBIX
XUMHAYECKUX 3aKOHOB B
npodecCHOHATEHOM JIeATEIILHOCTH,

- NPaKTUYCCKUMHU HaBBIKAMU
TEOPETUYECCKOTO u
IKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS
B 00JIaCTH XUMHUHU

Ilpumepnvie npakmuueckue 3a0anun:

1. Jna peakuuu CHy () + CO; () = 2 CO () + 2 Hy (1) onpenenure BO3MOKHOE HAIllpaBJICHUE
CaMONPOM3BOJILHOTO TEYCHHS DPEAKLIWU IPH CTAaHIAPTHBIX YCIOBHAX M Tpu  Temmeparype T
=927°C, ecin TemnoBOIt 3¢ exT peakuu 10 3aJlaHHON TeMIepaTypbl HE U3MEHUTCS. YKaXHUTE: a)
BBIJIETISIETCSl WM TOTJIOUIAeTCs SHEPrHsl B XOJAE pPeakluu; 0) MpUYMHY HAWJIEHHOTO W3MEHEHUS
sHTpomnuu. PaccunTaiite Temneparypy Hadana peakiiiu.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HamnpaplICHHUE CMEILIEHUS XUMHUYECKOIO
paBHOBECHSI ATUX peaKUui: a) NPH MOHMWKEHUH TEeMIIepaTyphl, €CIM JaBJI€HHE MMOCTOSHHO; 0) mpu
MOBBIIIEHUH JIaBJICHUS, €CIIU TeMIIepaTypa MOCTOsSHHA.

3. CKONbKO MWIIMIUTPOB 96%-HOr0 pacTBOpa CEpHON KUCIOTHI C IJIOTHOCTBHIO 1,84 r/min
notpedyetcs s npurorosienus 2 i1 0,25M pactsopa?

4. Kakwe w3 cnenyromux couneir noaseprarotrcs rupponnsy: NapSiOs. Cu(NOs),. KBr?
CocTaBpTe MOHHBIE M MOJEKYJSpPHbIE ypaBHEHHUs THAPOJIM3a COOTBETCTBYHOIIMX coiyiell. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI ATUX COJIEH?

5. 3onb runpokcuaa mMaraus nonaydeH myrem cMmemuBanus 0,02 1 0,011. pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI] MOTYYEHHOTO 30JI1 U HAIUIINTE
bopMyTy €ero MHUIIEIUIBI.

6. PaccunraiiTe >JeKTpOABIKYIIYIO CHIY U ONpEJeNUTe HalpaBJeHHE CaMONPOM3BOJIBLHOIO




NPOTCKAHHWS PEaKIWW TPU CTAHAAPTHBIX YCIOBHUSX, WCIONB3YSl 3HAUCHHS] OKHCIUTEIBHO-
BOCCTAaHOBUTENBHEIX noTeHmanos HJ + H;PO, — J, + HPO3; + H,0.

7. IlpuBenute CXEeMbI 3JCKTPOIHBIX IPOLECCOB W MOJCKYJSPHBIC YpPAaBHEHHS PEaKIIHiA,
NPOTEKAIOIIUX TPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJI&KHOM Bo3ayxe. Omnpenenure yObUTh MAacChl aHOJA MPH KOPPO3UH B KUCIIOH cpere 3a 20 MuH,
€CIIi CKOPOCTh Koppo3uu coctapmia 0,01 r/4.

8. CocTaBbTE JIEKTPOHHO-UOHHBIC YPABHEHUS SJICKTPOIHBIX MPOLIECCOB (aHOI MHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHHE PEAKLIUU, IPOUCXOAAIICH pH dekTposnse pactBopa CoSOq,
Beruuciure pakTrdeckoe KOJMYECTBO METAJIA, MOJIYYEHHOTO Ha KaToJIe TPH JICKTPOIIH3E
Co(NO3)2, eciu 3JIeKTpOIM3 MPOBOAKIM B TeueHHH 1 4. BbIxoa MeTasmia mo Toky coctaBui 85%.
YKaXuTe BO3MOXKHbIE TPUUMUHBI YMEHbBIIICHUS BBIX0/1a METaJIJIa 110 CPABHEHUIO C PACUETHBIM.




0) Ilopsaiok nMpoBeAeHUs] MPOMEKYTOUHON ATTECTAIUM, IOKA3ATe/IM U KPUTEPUU OLleHUBAHUSA:

[IpomexyTouHas arrecTtanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHUYECKHE BOIMPOCHI,
MO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHS OOY4YalONIMMHUCS 3HAHUH, W TPAKTUYECKUE 3aJaHUs,
BBISBJISIIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUI U BIaIeHUH, IPOBOAUTCS B hOpMe IK3aMEeHa.

DK3aMeH 10 JaHHOW JUCUUIUIMHE TPOBOJAUTCS B YCTHON (OpMeE IO SK3aMEHAI[MOHHBIM OUJIeTaMm,
KKl U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOMIPOCA U OHO MPAKTHUECKOE 3aJaHHe.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA.

— Ha OLEHKY «OTJIU4YHO» (5 OamioB) — oOydalolmuics JIEMOHCTPUPYET BBICOKHIl YpPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHI[MI, BCECTOPOHHEE, CUCTEMATUYECKOe U TIIyOOKOe 3HaHHE Yy4eOHOTrOo
MaTepuaia, CBOOOIHO BBIMOJHSAET MPAKTUYECKHE 3aJaHus, CBOOOJHO ONEPUPYET 3HAHHSIMHU,
YMEHUSMH, IPUMEHSIET UX B CUTYAIUSIX IMOBBIIICHHON CI0XKHOCTH.

— Ha OIEHKY «Xxopomo» (4 Oamra) — oOydJalImUKCS JIEMOHCTPUPYET CpPEAHHH YPOBCHD
c(OPMUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIE€ 3HAaHHUS, YMEHHS OCBOCHBI, HO JOIyCKAarOTCs
HE3HAYUTENIbHBIC OINMOKH, HETOYHOCTH, 3aTPyJHEHHS NpPH AHATUTHYECKHX OIEpalHsx, MepeHoce
3HAHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIUH.

— Ha OLIEHKY «Y/0BJIETBOPHUTEJIBHO» (3 Oaiia) — o0yyaromuiicst 1eMOHCTPUPYET MOPOrOBbIN YPOBEHB
c(OPMUPOBAHHOCTH KOMIIETEHIIUNA: B XOJ€ KOHTPOJIBHBIX MEPOINPUSATHI JOMYCKAIOTCA OIIMOKH,
MIPOSIBIIICTCS.  OTCYTCTBUE OTHCIBbHBIX 3HAHWW, YMEHUH, HABBIKOB, OOYYAIONIWICS HWCIBITHIBACT
3HAYUTENIbHBIC 3aTPyIHEHUS MPU ONEPUPOBAHUM 3HAHHUSIMH U YMEHHUSMHU IIPHU UX MEPEHOCE HAa HOBBIC
CUTYyallUH.

— Ha OLIEHKY «HeyI0BJIeTBOPUTEILHO» (2 6amia) — oOyJaromuiics 1eMOHCTpUPYET 3HaHUS He Oolee
20% TeopeTHYecKOro Mmarepuana, JONYyCKaeT CyIIEeCTBEHHbIE OIIMOKM, HE MOXET I10Ka3aTb
MHTEJJIEKTYalIbHbIE HABBIKU PELICHUS MPOCTHIX 33/1a4.

— Ha OICHKY «HEY/JOBJIETBOPUTEJbHO» (1 0amn) — oOydarommiicss He MOXKET TOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEACHUA U OOBSICHEHUsS HHPOpPMAIMU, HE MOXKET MOKa3aThb WHTEIUICKTyalbHbIC
HAaBBIKU PEIICHUS MPOCTHIX 3a]1ad.

8. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE 0DecTieYeHUe TN CIUTIIHHbI

a) OcHoBHas JqUTEpaTypa:

1. OcuoBbl xumuu: yueOnuk / B.I'. UBanos, O.H. I'ea. - M.: KYPC: HUL] UTHOPA-M, 2014.-
560c.: - (Bwicmee oOpa3oBanme: bakamaBpmar). - ISBN  978-5-905554-40-7. - URL:
http://znanium.com/bookread?2.php?book=421658 - (mata oOpamenus: 14.10.2019). - Tekcr:
JJIEKTPOHHBIN.

2. Komsma, JI. I'. Xumus : yue6noe nocobue / JI. I'. Konsna, JI. I'. Tapactok ; MI'TY. -
Maruurtoropck : MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/
21.pdf&view=true (mata oOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : 3JIeKTPOHHBIN. -
Caenenus goctynHsl Takke Ha CD-ROM.

0) /lomoJiHUTe IbHAA JIUTEpaTypa:

1. Mensunuk, H. JI. PactBops! : mpaktukym / H. JI. Mensuuk, 3. P. Mymiuna, O. A.
MumypuHa ; MarHuToropckuii roc. Texuuueckuii yu-T uM. I'. . Hocosa. - Marnurtoropck : MI'TY
mm. I'. WM. Hocoma, 2019. - 1 CD-ROM. - 3arn. c¢ turym odkpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara obOpamienus: 14.05.2020). - MakpooOBeKT. - TEKCT : BIEKTPOHHBIN. -
Ceenenus goctynHsl Takke Ha CD-ROM.

2. Mensnuk, H. JI. Tucnepcusie cuctemsl : npaktukyM / H. JI. Mensuuk, 2. P. Mynnuna,
O. A. Mumypuna ; Marauroropckuii roc. Texundeckuii yu-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY wum. I'. WU. HocoBa, 2019. - 1 CD-ROM. - 3arn. c¢ turyn o9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara ob6pamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AIEKTPOHHBIA. -
Ceenenus goctynssl Takke Ha CD-ROM.
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Nudopmanuonnas cucrema - EgwmHoe 0OKHO
JIOCTYIIa K HH(POPMAIIMOHHBIM pecypcam
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OcHallleHue ayIuTOpun

YuebHbIe AyJAUTOPUU OJiA NPOBCACHUA
3aHATHHN JTEKIIMOHHOIO THUIIA

MynbTUMeauiHbIE cpencrsa XpaHEeHHUs,
npeacTaBlieHuss HHpopMauu

nepegayu n

YyeOHbIEe ayAUTOPHUH JJIs1 TPOBEICHUS
1a00paTOPHBIX 3aHATHH, TPYNIIOBBIX H
WHJMBUIYaJbHBIX KOHCYIbTAIUN,
TEKYIIEro KOHTPOJS U MPOMEXKYTOUYHOH
aTTecTalnu

O6opynoBaHue sl BBITOJIHEHUS J1a00paTOPHBIX padoT,
XUMHUYECKas MOCy/1a, PEaKTUBBI,
Harnsigaeie MmaTepuanbl: TaOIUIbI, CXEMBI, I1JIAKATHI.

ITomemeHus a1 caMOCTOSATECILHOM
paboTsl 00yJarOIIUXCS

maketom MS  Office,
BBIXOZIOM B VIHTEpHET M C JOCTYIIOM B 3JICKTPOHHYIO

IlepcoHabHBIE  KOMIIBIOTEPBI €

nH(OPMAIIMOHHO-00pa30BaTENBHYIO CPEAY YHUBEPCUTETA

HOMGH_IGHI/I?I JJI1 XpaHCHUA U
NpOPHIAKTUIESCKOTO 00CTYKHBAHUS
y4eOHOTro 000py10BaHMS

Cremnaxu, celibl 1151 XpaHEeHUs] y4eOHOTO 000py10BaHUS
NHCTpYMEHTHI LIl peMOHTA 1a00paTOPHOTO 000PyAOBAHHUS.




