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1. I{esiu OCBOEHUSA TWCIUTNIUHBI

LensMu  OCBOGHHUS ~ NUCHUIUIMHBI  «XUMHS»  sABIserca  (opMupoBaHue
(GyHIaMEHTaIbHBIX 3HAaHUH B OOJACTH COBPEMEHHON XHMMH, BKJIIOYAIOIIUX OCHOBHBIE
IIOHATUS, 3aKOHBI M 3aKOHOMEPHOCTH, OIMCBHIBAIOIIKAE CBOMCTBA XMMHYECKUX COCIMHEHMHN;
pa3BUTHE HaBBIKOB CaMOCTOSTEIbHON paboThl, HEOOXOAUMBIX Ul MPUMEHEHUS XUMHUECKUX
3HAHUM I[IPpM MU3Y4YCHUM CHEUUAIbHBIX JUCLUIUIMH W JAIbHEHIIEW INPaKTUYECKOU
JESATEIIBHOCTH.

2. MecTO IMCHUILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl OATOTOBKHU
O0akajaBpa

Huctummuaa B1.B.15 «Xumus» BXOIUT B BapUAaTHBHYKO 4YacTh 00pa3oBaTebHOU
MIpOrpamMMBbl.

Jns wu3ydeHus JUCHMIUIMHBI HEOOXOJMMBI 3HAaHUS, YMEHHUA M  BIAJCHUS,
c(OpMHUPOBAHHBIE B PE3y/IbTAaTe IMOJYUYCHUS CpenHero (MoJHOro) obmero o0pa3oBaHUs IO
JUCIUILINHAM «XUMUsD», «DPu3uka», «MaremaTuka.

3HaHUS W yMEHUS, MOJYYEHHBIE MPU H3YYCHHH JTAHHOM TUCHUILIIUHBI, SBISIOTCS
OCHOBOI1 /Ui IanbHEHIIEero H3y4yeHusl TaKUX TUCIUIUINH, KaK «DU3NKO-XUMHUYECKHUE OCHOBBI
U o0mue MNPUHIUIBI IMepepaboTKH PACTUTENBFHOTO ChIPbA», «KOJIOMIHO-XMMHYECKHE
ACMeKThl TMUIIEBBIX TexHoNoruiy», «buoxumusy», «llumeBas xumus», «be3zomacHOCTh
KUZHEACSITEIIBHOCTI.

3. Komnerenuun ofyuyaiomerocsi, (opmupyemble B pe3yJbTaTe OCBOEHHS
AMCHUIIMHBI M IVIAHUPYEMBbIe Pe3yJabTaThl 00yYeHH s

B pesynbTate OCBOCHMS TUCHMIUIMHBI «XHUMHs» OOy4YaIOUIMIiCS TOJKEH 00iajarh
CJICAYIOIMMH KOMIIETEHIUAMH:

CTpyKTYpHBIH 2JIEMEHT [Inanupyemble pe3yabTaTbl O0yUEHUS
KOMIIETCHIIUH

I1K-5

CITOCOOHOCTBIO UCIIOJIL30BaTh B HpaKTH‘ICCKOﬁ ACATCIIbHOCTU CIICHIUATIU3UPOBAHHBIC 3HAHU A
(1)YHI[aM€HTaJ'II)HBIX pasaciioB (1)I/ISI/IKI/I, XUMHH, 6I/IOXI/IMI/II/I, MaT€éMaTHKU [OJI1 OCBOCHHUA
(I)I/I3I/ILICCKI/IX, XUMHUYCCKHUX, 6I/IOXI/IMI/I‘ICCKI/IX, 6I/IOTCXHOJ'IOFI/I‘{CCKI/IX, MI/IKpO6I/IOJ'IOI‘I/ILIeCKI/IX,
TGHJ'IO(bI/I?:I/IT-IeCKI/IX MMpOUECCOB, MPOUCXOAAINNX MPHU IMPOU3BOACTBE MPOJYKTOB MUTAHUA W3
PACTUTCIILHOT'O ChIPbA

3HaTh - OCHOBHBIC XUMHWYCCKUEC ITOHATHSA, ITOJIOKCHUSA YU 3aKOHBI,

- MCTOJBbI TCOPECTUUCCKOTO u OKCIICPUMCHTAJIIbHOTO
HUCCiIcJ0BaHMsd, METObI MaTeMaTU4ICCKOro aHalIn3a u
MOJCIINPOBAHUS

Ymets - pemaTb pacyeTHbIE 3aJayd MPUMEHHUTEIBHO K Marepuainy
[pOrpaMMBl,

- IPOBOAMUTH IKCHEPUMEHTAIbHbIE HCCIEIOBAHUS JJIi OCBOCHMS
XUMHAYECKHX U OMOXMMHUYECKUX MPOLIECCOB, MPOUCXOMALIINX MPU
IIPOU3BOJICTBE NPOAYKTOB NUTAHUSI U3 PACTUTEIHLHOTO ChIPbSI

Brnagets - HaBBIKAMH TPUMEHEHHUS OCHOBHBIX XHMMHUYECKHX 3aKOHOB B
npo¢eCCUOHATBHON IeATETHFHOCTH,

- HaBbIKaMH O0OpabOTKM ¥ MHTEPIPETUPOBAHUS PE3YIHTATOB
IKCIIEPUMECHTA,

- CIOCOOHOCTBIO  OOBSICHATH  PE3YNbTAaThl  MCCIEAOBAHUS
MIPUMEHHUTEIHHO K MPO(ecCHOHAIbHOMN 1eATeIbHOCTH




4. CTpyKTYpa U coJepkaHue JUCHUIIHHbI

OO6mast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISCT 4 3a4eTHBIX enuHUIlbl 144 akas. 4acoB:

- KOHTaKTHas paboTa — 78 akaj. 4acos:

- ayauTopHas padota — 76 akaj. 4acos;

- BHEAyJUTOpHAs — 2 aKaj.yaca

- CaMOCTOATCIIbHAsA pa60Ta — 66 aKaz. 4aCoB.
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l. OcHoBHbIE KJaccel| 2 4 4 10 |- oopmienue oTyeTa no|3amuTa nabopatopHoit pabotsl. |ITK-5
HEOPTraHUYECKUX COCTMHECHUI nmabopaTopHoO# paboTe; TectupoBanue. -3yB
- CaMOCTOSITENIHOE U3yueHHE
yueOHOM JTUTEepaTypBhl.
2. XuMnyeckasi TEpMOIMHaMUKa 2 6 4Pn | 20 |- oopmienue oTyeTa no|3amuTa nabopatopHoit pabotsl. |ITK-5
nabopaTopHO# pabdoTe; Jomamaee  3amanme Ne  1.[-3yB
- peienue gomarnHero 3ananus Ne 1; | TectupoBanue.
- CaMOCTOSATEIIFHOE M3ydeHHe
y4eOHOH JTUTepaTyphl.
3. XuMunyeckas KUHETHKA 2 6 4 20 3amuTa naboparopHoil pabotsl. [ITIK-5
- oopmenue oTyera o 2B




nabopaTopHoOi pabdoTe; Homamnee  3aganue No 2.
- pemieHue gomaiHero 3aaanus Ne 2; | TectupoBaHue.
-CaMOCTOATEIbHOE U3YUCHHE yueOHOU
JUTEPATYPHI.

4. PacTBOpBI 2 8 8/411 10 |- odopmiieHrE oTyera mo |3amura J1aboparopHoit pabdoThl. |IIK-5
nabopaTopHoi padoTe; Homamnee  3amanue Ne  3.(-3yB
- pemienue gomarnero 3aaanus Ne 3; | TectupoBanue.
-CaMOCTOSITEIbHOE M3YUYCHUE YICOHOMH
JIUTEPATYPBHIL.

5. OxucnurensHo-| 2 4 6 10 |- oopmnenne oryera no|3amura naboparopHoi pabotsr. |ITK-5

BOCCTaHOBUTEJIbHBIE MPOIIECCHI nabopatopHoit pabore; Homamnee  3amanue Ne  4.(-3yB
- pemieHue gomaiHero 3ananus Ne 4; | TectupoBaHue.
-CaMOCTOATEIbHOE U3YUYCHHE yueOHOU
JUTEPATYPHI.

6. DIIEKTPOXUMUYECKUE CUCTEMBI 2 8 821 10 |- opopmiieHrE oTyera mo |3amura J1aboparopHoit pabdoTsl. |IIK-5
nabopaTopHO# paboTe; Homamnee  3amanne Ne  5.(-3yB
- peuienne goManraero 3afganus Ne 5;-|[IpencraBienue Mpe3eHTAIIIH.
BBITTOJIHEHNE TBOPYECKOTO 3aanusi; | TectupoBanwme.
-CaMOCTOSTENbHOE U3YUYeHUE YUeOHOMH
JTUTEPATYPHI.

7. KauecTBeHHBII aHAIN3 2 2 4 5

HToro no aucuuniaune: 2 38 | 38/8U | 85 3auer

W — B TOM uncIe, yackl, OTBEICHHBIE HA pa0OTy B HHTEPAKTHUBHOM opMme.




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B mpomecce mnpenomaBaHus — AUCHUIUIMHBL — «XUMHS»  NPUMEHSETCS  TPaJULMOHHBIC
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

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-Oecepl WM AUaliora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMU, TAE€ TEOPETUYECKUUI
MaTepuai 3apaHee BbIAACTCS CTYIEHTaM JJI CAMOCTOSTEIBHOIO U3YUYEeHHUS, ISl IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLKs TPOXOJUT [0 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

B nexnuu MOTyT MCHOJB30BATHCS AJIEMEHTHI MPOOJIEMHOr0 u3noxkeHus. [IpobnemHas Jmexius
HAYMHAETCS C BOIPOCOB, C IOCTAHOBKH IMpPOOJEMBbI, KOTOPYIO B XOJA€ H3JIOXKEHHUS MaTepuana
HEOOX0AMMO pemuTh. Takasg JeKuus nOpeAcTaBisier co0oil  3aHATHE, MpEAIoJararomee
MHUIMUPOBAHHOE TMIpEenoJjiaBaTeyieM TMpPUBICYCHUE ayJUTOPUU K PEUICHUI0 KPYMHOH HaydHOU
npoOeMbl, pPacKpbIBa€T BO3MOJXKHbIE IIYTH €€ pEIIeHUs, I0Ka3blBa€T TEOPETHUUECKYI0 U
MPaKTUYECKYI0 3HAUYUMOCTh AOCTHKeHuH. Ha mpoOrmeMHON JeKIuMyu HOBOE 3HAHWE BBOAMTCS Kak
HEM3BECTHOE sl CTyAeHTOB. [lomydeHHas mH(poOpManus ycBamBaeTCs KaK JIMYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenoJaBaHus AUCUMIUIMHBL «XUMHS» 3aHUMAIOT JIEKLIHUU C
UCIOJIb30BaHUEM JIEMOHCTPAllMOHHOTO XMMHYECKOTO 3KCIIEpUMEHTa, KOTOPHI MO3BOJISIET Hanbosee
[IOJIHO peaIn30BaTh METOJ MPOOJEMHOro OOy4eHMsI Yepe3 IIOCTAHOBKY MpOOJeM C IOMOUIbIO
JNEMOHCTpAllUi SBICHUM, peakuuil uiu mporeccoB. Bo3MOXHO 0ObeAMHEHHWE B JIEKIIMOHHOM
M3JI0KEHUU TTPUEMOB MBICICHHOTO ¥ PEIbHOTO SKCIIEPUMEHTA, YTO AaET BO3MOXHOCTh (POPMHUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamu3anuu  MHOOPMAIIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHON — TEXHOJIOTHH
IIPOBOJATCS JIEKINU-BU3YAIN3allMM, B XOJE KOTOPBIX H3JIOKEHHE TEOPETHUECKOTO Marepuaa
COIIPOBOXKAAETCS MPE3CHTAIIMEH.

JIeKIIMOHHBIN MaTepuan 3aKperuIsieTcs: B XoJie JJabopaTopHbIX paboT, B X0/€ KOTOPHIX yueOHas
paboTa MPOBOAUTCS C peaJbHBIMM XUMHYECKMMM BemiecTBaMu. Ha mabGopaTopHbIX paboTax
BBITNIOJHAIOTCS TPYIIIOBbIE WIM WHAMBUAYAJIbHBIE 3aJaHus 1O npoiaeHHoN TteMme. IIpoBenenue
abopaTOpHBIX PabOT HEOOXOIUMO TMPEABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHoi padoOThl B
XUMHYecKoi saboparopuu. OCHOBHBIM YCIOBHEM JIOIyCKa CTYAEHTOB K JlabopaTropHoi pabore
ABIIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeopeThyeckoro BBeneHUs. [Ipu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOIO OOy4YeHHs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepuai IyTEeM BBISBIEHUS CBsI3€d MEXAY KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooO0pa3HO  HCIOJB30BaThb  TEXHOJIOTHIO  KOJJIEKTHBHOIO
B3anMOOOyueHusa (mapHylo paboTy) Tpex BHUIOB: CTaTHuYecKas Tapa, JIUHAMHUYecKas mapa,
BapHallMOHHAs I1apa; COBMEIIAs €€ ¢ TEXHOJOrHed MOJYIbHOro 00ydeHus. BHINOIHUB SKCIIEPUMEHT,
oOy4aroruiicss GopMyIUpyIOT 0000IIIEHHBIEC BEIBOBI IO CEPUH OTBITOB, HCIIOIL3Ys TPUEMbI AHAJIOTHH
U CPaBHEHHS.

CamocTtosTenbHas paboTa CTYJIEHTOB SIBJISETCS OJHUM U3 HamOojee >PQPEKTUBHBIX CPE/ICTB
pa3BuUTHs MOTpeOHOCTH K Oyaymemy camooOpa3oBaHuto. CamocTrosTenbHas paboTa CTYIEHTOB
BKJIFOYAET B ce0s cambie pa3HOOOpa3Hbie (OpMBI yueOHOUM JESITEIBHOCTH: BBIMOTHEHUE JTOMAITHUX
3aJJaHui, 3aBepuieHne o(opmieHus 1a0OpaTOPHBIX pPadOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHUE
OCHOBHOTO U JIONOJHUTENBHOTO MaTepuaja Mo ydeOHHKaM M MOCOOMsIM, YTeHHe M IpopadoTka
HAay4YHOH nuTeparypsl B OHONIMOTEKe, HamucaHue pedepaToB M KYpCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paboTa CTYJEHTOB JIOJDKHA OBITh HampaBieHa Ha 3aKpeIuIeHUs
TEOPETUYECKOr0 MaTepuana, U3JI0KEHHOIOo IpernojaBaTesieM, Ha MpopadOTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITENIbHOE M3YYEHHUE, Ha TMOATOTOBKY K JIA0OPaTOPHBIM 3aHATHUSAM, BBIOJHEHHE JOMAIIHUX
3aJlaHuH U MOJIMOTOBKY K PYOSKHOMY M 3aKIIOYUTENbHOMY KOHTpouIo. [loMrMo 3Toro, oOyuaromuecs
MPEJCTABISAIOT PE3yIbTaThl CBOCH CaMOCTOATENBHOM pabOThI B BUJIE MPE3CHTAIUIA.

CamocTrosaTenbHas paboTa CTYIACHTOB MO JUCHUIUIMHE «XUMUS» BKIIOYACT PELICHUE 3a1ad U
BBIIIOJTHEHUE  33JaHUM  PENpPOAYKTMBHOIO  XapakTepa IO  aIrOpPUTMy,  IPEAJIOKEHHOMY



IIPENoAaBaTeIeM.

[Tpu npoBeeHNH pyOeKHOTO U 3aKITIOUUTEIEHOTO KOHTPOJISI OCHOBHBIMU 331a4aMH, CTOSIIIIUMHU
nepes MpernojaBaTeneM, SBISIOTCS: BbISIBICHHE CTENEHU NPaBWIBHOCTH, 00beMa, INyOuHBI 3HAHUH,
YMEHMM, HAaBBIKOB, IIOJIyUEHHBIX IIpM M3YYEHUM Kypca Hapsay C BbIIBICHUEM CTENECHU
CaMOCTOSITEJIbHOCTH B IPUMEHEHHUH ITOJIyYE€HHBIX 3HaHUN, YMEHUIN U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIEPUMEHTHPOBATh C HOBBIMU
¢dopmamu  koHTposid. CTyneHTaM IpejulararoTcsi TECThl W 3aJaud B 3JIEKTPOHHOM BHJIE, C
aBTOMATH3MPOBAHHOM CHUCTEMOH NMpOBEpKU. B oTiinyme OT OOBIYHOTO TECTHPOBAHUS TaKOW CHOCOO
KOHTPOJIS ITO3BOJISIET CTYAECHTaM B JI000€ BpeMsl IPONTH TeCT, IPOaHaIM3UPOBaTh OIMOKU U MPOUTH
TECT BTOPUYHO.

[Tnan-rpaduk, nurepatypa, Marepuaibl K JEKIUSAM W JTaOOpaTOpHBIM padoTaM, TECTHI LIS
TEKYILLEro KOHTPOJIs,, BOIPOCHI AJIi UTOTOBOI'O KOHTPOJISL BBUIOXKEHBI JUIsl CAMOCTOSATENILHOM paboTh
oOyyaromuxcs Ha oOpazoBarenbHoM mnopTane ®PI'BOY BO «MarHutoropckuii rocynapcTBEHHBIH
TexHudeckuil yuuBepcurtet um. I'.1. HocoBay.

B nononnenun k kKypcy «XuMum» 00ydaromMics MOKET MPONTH B JHUCTAaHIIMOHHON (opme
oHnalH-Kypc «Kak xumus oOBsCHIET U U3MEHsIeT okpyxaroumii mup». Kype cocrout u3 10 nexuui.
Kypc nexnmii ma€r mepBOHadalibHOE IIPEACTABICHME O XMMHMM M €€ pOJIM B JKH3HM 4YEJIOBEKa U
obmectBa. OH cocToUT U3 ABYyX dacTeil. IlepBas U3 HUX paccKas3blBaeT O TOM, KaK XUMHUS OOBACHSET
OKpPY)KAIOIIMKA MHUpP: KaK YCTPOEHBI BEIIECTBA, MOYEMY M KaK UAYT XMMHUYECKUE DPEaKIMH, KaKue
BELIECTBA OINPEAECIAIOT CBOMCTBA JKUBBIX CHCTEM. BTopas 4acTh MOCBsIIECHA NPUKJIAJHBIM ACIIEKTAM
XMMHU: OHA MOKA3bIBAET, KAK XMMHUS BIIMSET HA KHU3Hb OOIIECTBA U YJIYYIIAeT TTOBCEAHEBHYIO KH3Hb
moaeil. B Hell paccka3blBaeTCsl O LEHHBIX MPOJYKTaX XUMUYECKOW NMPOMBINUIEHHOCTH, XUMUYECKUX
croco0ax MPOM3BOJICTBA YHEPTUU M HOBBIX MaTepHajax, HOBBIX BEUIECTBAX, UCIOJIb3yEMBIX B OBITY,
COBPEMEHHBIX CTEKJIAaX, MUIMEHTaX U Kpackax. ExkeHenenbHble 3aHATUSA OyIyT BKIIOYATh MPOCMOTP
TEMAaTHYECKUX BUJCO-JEKIMM U BBIIOJHEHHUE TECTOBBIX 33JJaHUN C aBTOMATU3UPOBAHHOW NMPOBEPKOU
pe3yabTaTOB M TBOPYECKHX 3aJlaHMil ¢ mocienyroumm oOcyxkaeHueM Ha Qopyme. Kypc sBusercs
o011eo0pa3oBaTeabHbIM, HE TPEOYET CrienaIbHOW MOATOTOBKU U PACCUMTAH Ha MIMPOKYIO ayIUTOPHIO
clylaTenei, B IepByI0 ouyepelb CTYAEHTOB HEXMMMUYECKMX BY30B U (DaKyJIbTETOB U JIOJEH, yxke
MOJIYUMBIIUX BBICIIEE 0OOpa3oOBaHUE, HO KeNalluX OoJiblIe y3HAThb 00 OKpYXKaloleM MHUpE U
MOBBICUTDH CBOW OOIIEHAYyYHBIH YPOBEHbD.

B ocBoeHun QUCHUIUIMHBI MHBAJIMAAMH M JHMIAMH C OrPAHHYEHHBIMHM BO3MOKHOCTSIMH
310pOBbs 0OJIBbIIOE 3HAYCHNE UMEET MHIUBH1yaIbHasi KOHCYJIbTAl[MOHHAs paboTa.

JUis WMHBaIWIOB M JIMI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI OCBOEHHME JaHHOMU
JUCLUUIUIMHBL ~ MOXET ObITb  4YacTHMYHO  (TIOJIHOCTBIO)  OCYIIECTBIEHO C  HCIHOJIb30BaHUEM
JTUCTAaHIIMOHHBIX 00pazoBarenbHbIX TexHonoruit (Moodle, Skype, u mip.).

OcBoeHME TMCHUIUIMHBI MHBAJIUIAMHU U JIMLAMHU C OTPAaHUYEHHBIMH BO3MOYKHOCTSMH 370POBbsI
MIPU HEOOXOAMMOCTH MOXET OCYIIECTBIISIETCS C UCTIOIb30BAaHUEM CIIEUATbHBIX TEXHUYECKUX CPENICTB
U aCCHCTUBHBIX MH(OPMALMOHHBIX TeXHosoruil. Kaxaplii oOydaronuiics B TeueHHe BCEro Mepuoja
oOyueHusi oOecreuynBaeTcsi WHIMBUIYaJbHbIM HEOTPAHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOM
MH(OPMAIMOHHO-00pa30BaTENbHOM cpelie YHUBEpCUTETA.

6. YueOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOATEIbHOM PadoThl 00y4aromuxcs

CamocrosaTrenbHass pabota oOydaroUIMXCs MOApasfenseTcs Ha ayAuTOpPHYIO, KOTopas
MIPOUCXOIUT KaK BO BpeMs JaOOpaTOPHBIX 3aHATHH, TaK W Ha IUIAHOBBIX KOHCYJBTALUSAX, M HA
BHEAYJIUTOPHYIO, MPOUCXOSILYIO BO BpeMs MOATOTOBKU OOYYaIOUIMMHUCS OTYETOB MO J1aOOpaTOPHBIM
3aHSATHUSIM U TIPU BBITOJTHEHUN JTOMAITHUX 33aHUH.

AymuTopHas caMoOCTOsTeNbHAs paboTa OOydYaloUMXCs MOpeArnoiaraeT  MpOoXOoXKJIeHHE
TECTUPOBAHUS 110 KXKIOMY Pa3JeNly AUCIHUITIHHBL

TecTpl BKIIOYAIOT TEOPETUUECKHUE U IMPAKTHUYECKHE 3a/aHUsl, OTBETHl HA KOTOPHIE TPEOYIOT
rIIyOOKOT0 TOHMMAaHHS M3y4eHHOTO MaTepuaia. MakcuMaiabHOE KOJIMYECTBO OAIOB B KAXKIOH Teme
Kkypca — 10.
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Ilepeyennb JadopaTOpPHBIX padoT

JlaGopaTtopHas padota Nel «OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COCIUHECHUI

Jlaboparopuass pabora Ne2 «OmpeneneHue DHTAIBIIMKM  PACTBOPEHUS W JHEPTUU
KPUCTAITTNYECKON PEIIEeTKI»

JIaboparopHast pabota Ne3 «CKOpPOCTh XUMUYECKUX PEAKITUI

JlaGopaTtopHas padota Ned «DIeKTpOTUTHIECKAS TUCCOIHAITUS

JIaboparopHast pabota Ne5 «['uaponus conein»

JIaboparopHas pabota Ne 6 «OKHCINUTENHHO-BOCCTAHOBUTEIIBHBIE PEAKIIUK»

JlaGopaTopHas padota No7 «DIeKTpOXUMUIECKHE TTPOIIECCHI»

JlaboparopHast pabota Ne8 «Koppo3swusi MeTaioBy»

JlaGopaTopHas padota Ne9 «KadecTBeHHBIN aHAIN3Y

KoHTpoJibHbIe BOPOCHI IS 321U THI JIA00PaTOPHBIX padoT
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX COeTHHEeHUID

Uro takoe okcuapl? Ux knaccuduxanus. Homenkmarypa.

[lepeuncnure OCHOBHbIE XUMHUYECKHE CBONCTBA OKCHJIOB.

Urto takoe ocHoBanusa? Ux knaccudukanus. Homenkinarypa.

[lepeuncnure OCHOBHbIE XUMUYECKHE CBONCTBA OCHOBAHUM.

Yo takoe kucnotel? Mx knaccudukanus. Homenknarypa.

[lepeuncnure OCHOBHbIE XUMUYECKHE CBONCTBA KUCIIOT.

Urto HazwiBatoT cossimu. Mx knaccudukanus. Homenkiarypa.

[lepeunciure OCHOBHBIE XUMUUYECKHE CBOMCTBA COJIEH.

Kakas renetnueckast CBsI3b CyLIECTBYET MEX]y KJIaCCAaMHU HEOPTraHUYECKUX COCTUHEHHM?

«Onpe)le.ﬂeﬂne IHTAJIBIIMA PACTBOPECHUS U SJHEPIrUHA KpHCTaJIJII/I‘{eCKOﬁ PECHICTKHU»

NN E

1.

2

OCHOBBI XMUMHYECKOIN TEPMOJIUHAMUKHU: TOHSITHE CUCTEMBI, BUJIBI CUCTEM.
TepmoauHaMuyeckue napameTpsl U (PyHKIIUN COCTOSTHUSI CUCTEMBI.
OHTanbnus 00pa3oBaHus BEIIECTBA.

TennoBoit 3¢ ekt XuMUIECKOH peakiuu.

@DaxTOopHl, BAUSIOLINE HAa TETIOBOU 3()(PEKT XUMUUECKON PEaKIIUH.
Chopmynupyiite 3akon ['ecca.

Kakne ciencTBus BeITEKAIOT U3 3aK0oHa [ 'ecca.

OHTponus Kak (yHKIHS COCTOSIHUS CUCTEMBI.

«CKOpOCTh XMMHYECKUX PeaKIHii»

Uro u3yyaet XuMHUecKasi KHHETHKa?

JaiiTe onpeneneHne CKOPOCTH TOMOT€HHOW U T€TEPOTeHHON peakInil.

Ot xakux $aKkTOpOB 3aBUCUT CKOPOCTh XUMUYECKOH peakimu?

JlaiiTe onpeneneHue 3aKoHa JACMCTBHUS Macce.

UTo Ha3bIBaIOT KOHCTAHTON CKOPOCTU?

Ot kakux ¢GakTOpoB 3aBUCUT KOHCTaHTa ckopocTu? Chopmynupyiite npasmio Bant-I'ododa.

Uro Ha3bIBAIOT TeMIlepaTypHbIM K03 duimenTrom? Kakue oH MOXKET UMETh 3HAYCHHUSI?
[Toyemy moBbIIIEHNE TEMIEPATYPBI YBEIUUUBAET CKOPOCTh PEAKIINU?

«BJICKTPOJII/ITI/I‘IBCKaH AUCCOHN AU

Kakue BemecTBa Ha3bIBalOTCS AIEKTPOIUTAMHU?
. Uro Takoe 3MeKTpOoNUTHYECKAs! TUCCOLUALINS?
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UTo Ha3BIBAIOT CTENEHBIO AUCCOIMALIMM JICKTPOJIUTA?

Kaxkue 31eKTposuThl OTHOCATCS K CUIIbHBIM?

B kakoM ciydae peakiiuu HOHHOTO 0OMEHa MPOTEKAT HEOOpaTuMo?
Kaxkue BeliecTBa B MOHHBIX YPaBHEHHUSX 3aMHCHIBAIOT B MOHHOM BUJIE?
Kaxk qucconmupytor am@oTepHbIC 3JIEKTPOIHTHI?

«['mapoans cosei»

Uto Takoe ruposin3 coyieu?

Kaxkue conu moasepraroTcs Tuapoansy?

Kax onpenenuts cpeny pactBopa conu?

Yto Takoe UHAUKATOPHI?

KonuuecTBeHHas xapakTepuCcTHKa THAPOIH3A.

Kak paccuntarh KOHCTaHTY THApPOIHA3a?

Kakue gakTopsl BIUSIOT HA CMEIICHUE PABHOBECHUS PEAKIIMH THAPOIIN3a COJTN?
[Ipu KaKuX YCIOBUSAX MOXHO YCUIIUThH TUIPOIU3 CONH?

Kak M0OXHO 0CITa0UTh TUAPOITH3?

«OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PCaAKIUHu»

Kakue peakuuu Ha3pIBalOT OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

YTo Ha3bIBAIOT OKUCIEHHEM U BOCCTAHOBJIEHUEM?

UTto Ha3bIBAIOT OKUCIUTENIEM U BOCCTAHOBUTENEM ?

Ha3oBure BelecTBa, M3BECTHBIE KaK CUIIbHBIE OKUCIUTEIH.

HazoBure BemiecTBa, U3BECTHBIE KaK CHIIBHBIE BOCCTAHOBUTEIH.

Kakue peakuium OTHOCSTCS K peakUusM JUCTIPOIOPLIMOHUPOBAHUSA?

Kakue peakiiuy oTHOCSTCS K BHYTPUMOJIEKYJIIPHOMY OKHCIIEHUIO - BOCCTAHOBIJIEHUIO?
Kakue peakiny OTHOCATCS K MEKMOJIEKYJISIPHOMY OKHCJIEHHIO - BOCCTAHOBJIEHUIO?

(<3J'IeKTp0XI/lMI/l"leCKI/Ie nmpoueccosn»

DnexTpoxuMuueckue cuctembl. Kimaccuduxarus 3neKTpoXMMHYECKUX TPOIIECCOB.
lanpBarmveckwmii amement Jdanuamsa — Skoown.

DNEeKTPOABMKYIIAS CUJIA TAIbBAHMYECKOTO 3JIEMEHTA.

N3MepeHne  BIEKTPOAHBIX  MOTEHIMWANIOB. Psjg  CTaHIAPTHBIX — BJIEKTPOJHBIX

IIOTCHIINAJIOB. CBoICTBa METAIIJIOB B COOTBETCTBUH C UX ITOJOKESHHEM B panRy HaHpH)KeHHfI.

o

©ooNo O

1

S.
6.
7.

VYpasuenue HepHucra.
DNEeKTPOIN3 pacIlIaBoB U pacTBOpPoB. KaToaHble 1 aHOAHBIE POLIECCHI.
O6benunenHsbi 3akoH @apazes. Boixos no Toky.

«Koppo3ust MmeTa/i10B»

. Uto Takoe koppo3us?

0.

Knaccugukanus Koppo3nOHHBIX MPOLIECCOB.
Xumuyeckasi Koppo3usl.
DNEeKTpOXUMHUYECKass KOppo3usa. AHOIHOE OKHUCIEHHME METajllla U KaTOJHOE BOCCTAaHOBIIEHHE
OKUCIIUTES.
[Tpumepsl KOPPO3UH B KHCIIOH cpesie M aTMOCc(hepHO KOPPO3UH.
CKopoCTh KOPPO3UH.
3amuTa METauI0B OT KOPPO3HUH.
3alMTHBIE TOKPBITHSL.
DNEeKTPOXUMHUYECKHE CIOCOOBI 3alIUTHI OT KOPPO3HH METAILIOB.
[ToueMy Bo3pacTaeT CKOPOCThH BBIACIEHUS BOIOPOAA MPH 100aBIECHUU COIH?



«KadecTBeHHBIH aHAJIH3»

UTo Takoe KaueCTBEHHBIN aHaIu3?

JUig Kakux Lenei MpuMeHsieTcsl KaueCTBEHHBIM aHaIN3?

AJTOpUTM IIPOBEJCHUS KaU€CTBEHHBIX PEaKIMil HA KATUOHBI U aHUOHBI.
Kakue peakTUBBI MPUMEHSIOT JJIs OOHAPYKEHHS XJIOPUA U OPOMUT HOHOB?
Kak oTiimuuTh mpuCcyTCTBHE B pacTBOpax aHHMOHOB Br u I?

J1J1s 9ero UCToNb3yl0 HHIUKATOPHYIO Oymary?

Kaxkue peakTuBbl IPUMEHSIOT 11711 0OHapYykeHus cyabdat u pochat noHOB?

Noook~owhE

BapuaHThbl 1OMAIIHUX 32IaHUI )i BHEAYIMTOPHOI CAaMOCTOSITEJIbHO Pad0Thl CTYJAEHTOB 110
TeMaM

Jlomaninee 3aganue Ne 1
1o TeMe: «XUMHYECKAsI TEPMOTUHAMHUKA»

3amaga Nel

Hus peakumn CHy ) + CO; (o = 2 CO ) + 2 Hy () ompenenure BO3MOKHOE HalpaBlICHHE
CaMOITPOU3BOJIBHOTO TEUYEHHUs PEAKLUU [IPU CTAaHAAPTHBIX YCIOBUAX U IIpu Temneparype T = 927 °c,
€CITH TETIOBOM A(PPEeKT peakuu A0 3aJaHHON TeMIEepaTypbl HE U3MEHHUTCS. YKaXKHUTE: a) BBIIACIACTCS
WIA TIOTJIOUIAETCS SHEpPIus B XOJA€ peakuuu; O0) NPUUYMHY HAMJIEHHOrO W3MEHEHHsI SHTPOIMH.
PaccuunraiiTe TemepaTypy Hadajna peakLyH.

3amaga Ne2

Berauciure Temnopoit apdekt peakuun: CaCy o + 2 HoO) = Ca(OH); () + C2Hy (1), monb3ysch
CTaHJAPTHBIMH TEIUIOTaMU 00pa30BaHMs pearupyroumx BemecTB. CKOJIbKO TEMJIOThl BBIACIUTCSA WU
MOTJIOTHTCS TpU oOpazoBanuu 2,24 1 CoH,?

3amaga Ne3

[ITo TepMOXMMHYECKMM  YpaBHEHMSIM  paccuMTaiTe  TemioBod  3¢pdexkT  peakuuu:
Hy ) + COz ) = CO () + H2 Of). TepMoxumuueckue ypaBHEHHUS:

a) H2 ) + 02 o= HzO (¥)» AH = -241,9 KI[)K;

6)2 CO ™ T 0O, o= 2 CO, () AH =-566,2 x]Ix.

Jlomaimnee 3aganue No 2
o TeMe « XUMHYECKAsA KHHETHKA)

3amaya Nel

Peaxnus nporekaer no ypasHeHuto: O, oy +2 CO ) = 2 CO; (). HauanbHble KOHIIEHTpaLuu
pearupyromux BemecTB paBHbL: [O2] = 1,2 monw/n, [COJ= 0,8 monb/n. Bo ckoimbko pa3 m3MEHUTCS
CKOpOCTh mpsMor peakuuu, korjaa mnpopearupyeT 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOI ¥ OOpaTHOW PEaKINH, €CITU YBEIIMUUTh JaBJICHUE B CUCTEME B JIBa pa3a?

3amaua Ne2

IIpu temmneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYIAET B peakuuio 3a 20MHH.
Paccuuraiite Bpems, mpu KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYNHUT B PEAKIMIO MPHU
temneparype 200 °C, ecim TEeMIEPaTypHbIM K03()PUIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS MPU ITOM CKOPOCTh pPEeaKIuu?

3amaua Ne3

Haiinure HavanbHble KOHIIEHTPALMM MCXOJHBIX BEHIECTB U KOHCTAHTY PaBHOBECUS PEAKIUU:
Fe (7 + H20 ) = FeO () + Ha (1), ecniu paBHOBECHBIE KOHLIEHTPALIUU PEATUPYIOIIHMX BEIIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.

3amaua Ned

Hus peaknuonnoit cucremsl: CO y + HyO oy = CO2 (y + Hy () HavanbHbIE KOHIEHTPALMH
paBubl: [H20] = 0,5 momaw/n, [CO] = 0,6 Mmons/n. OnpenenuTe KOHIIEHTPAIIUKA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CIIM KOHCTaHTa paBHOBeCHs paBHa 1,45.



3amaga Ne5
Bripasurte uepe3 KOHLIEHTpALUUA PEareHTOB KOHCTAHTBI PABHOBECHS CIEAYIOIIUX PEaAKIIHil:

Nz(r) +3 Hz(r) =2 NH3(r)7 AH =-922 k]I x;
COQ(F) +C (= 2 CO(F), AH =+160,5 KkJIx;
CO(F) + HzO(r) =CO o T Hz(r), AH =-41,1 k]I x.
VKa)xuTe HalpaBIeHUE CMEIICHUS XMMHYECKOTO PABHOBECHS 3THX PEAKIIUIL: &) IPH MOHHKEHUH
TEMIIEPATYPBI, €CJIW OaBJICHUC IIOCTOSHHO, 6) IIpyU IOBBINICHUW [OaBJICHHUA, €CIM TEMIICpATypa
IIOCTOsIHHA.

Jlomamnee 3aganue Ne 3
no teme «PactBopbn»

3amaua Nel
B kakoMm o6beMe BojbI ciaenyeT pactBopuTh 135 r SNCly mist monyuenust 3 M pactBopa xitopuaa

onosa (ll) ¢ mmotHocTeIO P=1,405 T/™MA? [t IPUTOTOBIIEHHOTO PACTBOPA PAaCcCCUMTATH: @) MACCOBYIO
nomo SNCly; 6) MOJIAPHYIO KOHIIEHTPAIIMIO SKBHBAJICHTA; B) MOJISUIBHOCTh; T') TUTP; 1) MOJBHYIO TOJIFO
SnCl,.

3amaga No2
Ckompko wmi 15%-ro pactBopa Na,CO; mnorHocteo 1,16 r/em® noTpedyeTcst ISt

npurotoieHus 120 mi 0,45 M pactBopa Na,CO3?

3amaya Ne3

3aKOHYUTh MOJIEKYJISIDHBIE UM HamucaThb COKpAIEHHbIE MOHHBIE YpPaBHEHMSI DPEaKIIHii
B3aMMOJICHCTBUS CIICAYIONINX BEIIECTB:

HBr + NaOH — AgNO3 + H,S —
Feg(SO4)3 + KOH — MgC|2 + (NH4)2C204 -
Sb(OH)3 + H,SO4 — Sb(OH)3; + NaOH —

3agaua Ne4.

Beruucnuts pH 0,05 M pactBopa cepHO#l KUCIOTHI.

3agaua NeS.

Kakue u3 crneayronmx cojeir moaseprarotcs ruapoinsy: Na;SOs, Cu(NOs),, KBr? CocraButh
HMOHHBIE U MOJIEKYJIIpHbIE YpaBHEHUS THAPOJIN3a COOTBETCTBYIOIUX cojiell. Kakoe 3nauenune pH (=7,
<7) UIMEIOT PacTBOPHBI ITUX COJIEH?

3amgaua Ne6.
Haiitu npoussenenue pactBopumoct PHCl,, ecnu B 200 Mt Boasl pactBopsiercst 2,17 T 3TOro0

COCIUHECHNAI.

Jlomamuee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE IIPOLECCHI»

3amayga Nel
[Tonbepute KOA(pPUIMEHTHI B ypaBHEHHUSX OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHi.

VYKaxuTe TUI KaKI0M peaklvu.
HJ + H3PO4 — Jz + H3P03 + HQO
HNO, — HNOs; + NO + H,O
H[AuCl4] + H,O, + NaOH — Au + NaCl + O, + H,0
NH;ReO, + H, — Re + NH; + H,0
KBrO — O, + KBr

3amaga No2
COCTaBBTe ypaBHeHI/IH OKI/ICJII/ITCJIBHO-BOCCT&HOBHTGHBHOﬁ peaKI_II/II/I. MCTO,Z[OM BHQKTpOHHOI‘O

Oananca nmoadepure KodOPUIUEHTHI. YKaKUTE OKUCIUTENb U BOCCTAHOBUTEIb.
KMnO4 + NaNO, + H,0O —
NaCrO, + H;O, + NaOH —
Bi(OH); + Na;S,0g + NaOH —



Bi,O; + C —
Mg + HNO;3 (pas6) —

3amaga Ne3

Jlanbl 1Be OKHCIUTEIbHO-BoccTaHOBUTENbHBIE mmapbl: KNO,;, KNOjz; u Pb(NOg3);, PbO..
[Tonb3ysick TaOnuilel CTAaHAAPTHBIX OKHCIHTEIHHO-BOCCTAHOBUTEIHHBIX TOTEHIIUAIOB, COCTAaBHTE
ypaBHEHHE BO3MOXKHOH peakmuu B ykazanHou cpeae (HNOs3). Paccuumraiite 3HaueHue
BJIEKTPOJABUKYILEH CUIIbI PEAKIIUH.

Jlomamuee 3axague Ne 5
1o TeMe «JIeKTPOXUMUYECKHEe CHCTEMbD)

3amaya Nel
CocTaBbTe DJIGKTPOHHO-MOHHBIC ypaBHEHHUS JJICKTPOJHBIX TPOIECCOB M  MOJCKYJISPHOE

ypaBHEHHE TOKOOOpa3ylomeld peakiuy, MpOTEKaomeld mpu padoTe ralbBaHUYECKOTO JIIEMEHTa
Co/Co(NO3); // AI(NOg3)s/Al. Paccuntaiite D/IC (E) ranbBaHHYECKOro 3JIEMEHTA MPHU CTaHAAPTHBIX
YCIIOBHSX.

[IpuHsIB MOTEHLMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB MeTajula B KaTOJAHOM pacTBope, mpu kortopod DJIC rampBaHUYECKOTO DSJIEMEHTA
ymenbuTcs Ha 0,02B.

3amaya Ne2

[IpuBenure cxembl DSJICKTPOAHBIX TPOIECCOB U  MOJEKYISPHBIE YpaBHEHUS PpEaKIIHi,
NPOTEKAIOIINX MPU AIEKTPOXUMUIECKOW Kopposuu ransBaHonapsl Co/Ni: a) B kucioii cpeze; 6) Bo
BIIQ)KHOM BO3/yXe€.

Ornpenenure yObUIh MAacchl aHofa MPU KOPPO3UH B KUCIOM cpene 3a 20 MUH, €CIM CKOPOCTh
Koppo3uu coctaBuia 0,01 r/y.

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHs HJIEKTPOAHBIX IPOLECCOB (aHOA HWHEPTHBIM) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIINH, IIPOUCXOISIIECH MTPH JIEKTPOIIH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Bbruucnure QaxTHueckoe KOJIMYECTBO MeETajula, MOJYYEeHHOTO Ha KaTojAe IpH 3JIEKTPOJIu3e
Co(NO3),, ecitit 3JIEKTPOIIH3 MTPOBOAMIM B TeueHuH | 4. BbIxoa MeTasia mo Toky coctaBui 85%.

YKkakuTe BO3MOKHBIE TPUUMHBI YMEHBIIICHUS BHIXOa METalIa IO CPABHEHHIO C PACUETHBIM.

TeMbl TBOPYECKUX 3aIaHUM
TBopueckue 3amaHusi BBIMONHSAIOTCS OOYyYalONIMMUCS B BHUAE TNpe3eHTanuid (He menee 10
CIIaliJI0B).
1. Kaxk xumus oTpaxkaet oKpyKaromuii MUp.
2. XUMHA B MO€EH CIIEINAIFHOCTH.
BapuaHThl TeMaTHYeCKMX TeCTOBBIX 32/IaHUI VIS TEKYIEro KOHTPOJIs
OcCHOBHBIE KJIaCChl HEOPraHMYECKUX COeTMHEeHU I
B Tectax mo teme «OCHOBHBIE KJIAaCChl HEOPTAaHUYECKUX COCIUHEHUN» COAEPKUTCA NECITh

BOIIPOCOB, KOTOPBIC OIICHUBAIOTCA B 1 Oaiw.

1. BemectBo, coctaB kKoToporo oTBedaet ¢popmyie P,Os, oTHOCHTCS K:
a) KUCJIOTaM;
0) KUCJIOTHBIM OKCHJIaM;



B) OCHOBAHUSIM;
I') OCHOBHBIM OKCHJIaM.
2. Ocanok obpasyercs npu B3aumoaeicTBuu pactBopa NaOH ¢ BemectBoM, (hopmysia KOTOPOro:
a) COy; 6) FeSOy; B) H3PO4; 1) BaCl..
3. 'mopokcu kaaust He pearpyer ¢ BeniecTBoM, popMyiia KOTOPOro:
a) P20s;
6) H,SOy;
B) Ba(OH)y;
r) AICls.
4, Obmas cxema npeBpaieHnii 3 —> 90, —> HyD03 COOTBETCTBYET reHETUUECKOMY PSY:
a) pochop —> oxcun pochopa(V) —> oprodochopHas Kucnora;
0) aTIOMUHUI —> OKCH/JI AIFOMUHUSI —> TUAPOKCHU]] ATTFOMUHUS;
B) KaJIbIIUU —> OKCHUJI KLU —> TUAPOKCHU KAJIbLIY,
r) yriaepoa —> okcu yriepoaa(VI) —> yronbHas Kucjaora.
5. YcTaHOBHUTE COOTBETCTBHE MEXAYy (OpPMYIIOW BemecTBa W KIACCOM, K KOTOPOMY OHO
MIPUHAIJICIKHUT.

dopmyiia BEHIECTBA Knacc Bemects
1) SO:s. a) KucnotHslii okcH/I.
2) Ba(OH),. 6) OTHOOCHOBHAS KUCIIOTA.
3) NaOH. B) JIByXOCHOBHasI KUCJIOTA.
4) HCI. r) Hlemnous.

6. I'mapoxcun sxene3a(lll) Beimamaer B 0cagok Mmpu JeCTBUM pacCTBOPOB IIEIOYEH Ha:

a) oxcup xeneza(1l);

0) oxcun xeneza(Ill);

B) pacTBOpHI cozeit xeneza(ll);

r) pactBOpbI coneil sxene3a(lll).
7. PacTBOp THIpOKCHIa HATPUS pearupyeT ¢ KaKIbIM U3 IBYX BEUIECTB B Mape:

a) xaopuaom xene3a(lll) u yrnekucibm razom;

0) oxcuaoM xene3a(ll) u constHON KUCTOTOI;

B) CEpHOI KUCIOTON 1 KapOOHATOM KaJbIIHs;

') OKCUIOM ITUHKA U XJIOPUIOM KaJusl.
8. BemecTBa, pacmoioKeHHBIE B ITOCIEI0BATEILHOCTH OKCHJT — TUIPOKCH] — COJIb, HAXOISATCS
B pAAYy:

a) P,Os — ZnS0O, — Ba(OH)z;

0) H,O — KOH- K,COg3;

B) CaO — H,CO3— NaOH;

F) CaF, — NaOH — Pb|2
9. YcraHOBHTE COOTBETCTBHE MEXAY Ha3BaHHWEM BENIECTBA M KIACCOM HEOPTaHWYECKHX
COEIMHEHMI, K KOTOPOMY OHO IIPUHAIEIKUT.

Hassanue BemecTna Knacc Bemects
1) Kap6onat csunma(ll). a) beckucnopoanas kuciora.
2) Yrinekucnsii ras. 0) Lenous.
3) XmopoBoaopoa (BOAHBIN PacTBOD). B) CpenHsst cob.
4) 'mapokcua HaTpusi. r) Kucnopoaconepskaiast KUCIIoTa.
n) HepactBopumoe ocHOBaHUeE.
e) KucinotHblif oKcu.

10. YcranoBuTE COOTBETCTBHE MEXY (hOpMYyIaMH UCXOAHBIX BEIIECTB U MPOAYKTOB PEAKIIUH.
\ Hcxonurie BemmecTa \ IIpoaykThl peakumu \




1) K,0 + H,S0O,4 a) Mg(NO3)2 + CO, + H,0
2) CuSO,4 + KOH 0) Cu(OH), + K,SO,4

3) MgCO3 + HNO; B) Mg(NO:g)z +H,0

4) Mg(OH), + HNO3 | r) K;SO,4 +H,0

XuMHu4yeckas TEPpMOAUHAMHUKA

B Tecrax mo teme «XuMHYECKass TEPMOAMHAMMKA»: MEPBbIE IIECTh 3aJaHHIl OLIEHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0ai, a BOCEMOE, IEBITOE U IECATOE 3aJaHusa — B 2 Oaia.

Teer Ne 1

=

ITpu paccMOTpEHNU XUMHUYECKON PEeakluu cucmema O3HAYaer:

a) HUCXOIHbIE pEareHThl

0) NPOAYKTHI XUMUYECKOW PEaKINI

B) PEaKLUMOHHBIN COCY]

I') MCXOJHBIC peareHThl U IPOAYKThI peaKLu1

2. Tlepserlii 3aK0H (TIEpBOE HAYAIIO) TEPMOJIMHAMHUKHI MAaTEMAaTHIECKU 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K= Aexp (- Ea/ RT)
0) K=R/Nj r) AU= Q-W

3. B sk30TepMuueckoil peaxkiuu:
a) SHTAJIbIINS PEaKIMOHHOM cucTeMbl noBbimaercs (AH > 0)
0) TemnoBoii > ekt peakiuu orpunareicH (Q< 0)
B) SHTAJIBIIUS PEAKIIMOHHOM cucTembl yMeHblaeTcs (AH< 0)
I') AaBJICHUE PEAKLIMOHHOMN CUCTEMBbI ITOBBILIAETCS

4. CranaapTHble TeIuIoBble 3P ()EKTH IPUHATO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakue u3 mpuBEeICHHBIX PEAKIIHH SBISIOTCS SHAOTEPMUUECKUMU?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K]I/M0J1b
06) H,+4/2 0,=H;0, AH = -242 K][x/M0Jb
B) 1/2 N2+ 1/2 0,=NO , AH = 90 K]I>x/moib
r) 1/2H;+1/2 I,=HI, AH =26 K]I»/Mob

6. Kakas m3 HanmmcaHHBIX HIDKE pEaKIMii OTBEYAeT TEIUIoTe oOpa3oBaHWs okcuaa azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2N,+0=NO B) 1/2 N2+ 1/2 O, = NO
6) N+ 1/20,=NO r) NHs+5/20,=2NO +3 H;0
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :
CuO () *+ C (rpagum) = CU () + CO (), mornotuiiock 22 kJIk TEMIOTHI.
DHrtaneus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5
6) -200,5 r)735
8. Hua peakmuu NiO o + C (pagur) = Ni g + CO (. Ompenenure BO3MOXKHOE HaIpaBICHUE
CaMONPOU3BOJIBHOTO TEUEHUS PEAKIIMU ITPU CTAaHAAPTHBIX YCIOBHX U IpU Temneparype 627°C.
BemectBo AH®293  (KI>x/Mo1B) S8  (JIx/Monp*K)
NiO @ —239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBere ykaxkure 3HaueHUs sHepruu [1OOca Mpu CTaHAAPTHBIX YCIOBUSAX, IPU TEMIIEpaType
627°C u TemniepaTypy Hadajia peakiuu



a) 74,5;- 3600; 70,4K B)148; 36; 511K

6) 74,5; -36; 704K r) 225; 78; 279K
9. Kak uzmeHsieTcs SHTPONHUs PHU Pa3IoKEHUU KapOoHaTa KalbLus?
a) YBEJIMYMBACTCS B) HE YMEHbBIIIACTCS
0) yMeHbIIaeTcs I') HE 3HAIO
10. I[aHHaSI peaKkuusi: 2KC|O3 (TB) —2KCI (TB)+302 () AH<O
MO>KET CaMOIIPOU3BOJIHO NMPOTEKATh!
a) B IPSIMOM HaIpaBJIeHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMHu4YecKasgs KHHETHKA

B tecrax mo teme «Xumudeckas KUHETHKa»: TNEPBOE, BTOPOE, TPEThE, UETBEPTOE U TISATOEC
3a7aHus oneHuBaoTes B 0,5 Oaiia; mecroe, ceIbMOE, BOCBMOE, JIEBATOE MU JeciaToe — B 1 Oami, a
oJMHHAAIAaTOE — B 2,5 Oajia.

Tect Ne 1

1. Pasgen XuMuM, U3ydarolinii CKOPOCTH M MEXaHU3MbI XHMUYCCKHUX PEAKIHii, HA3bIBACTCSI
a) XUMHYECKas TePMOANHAMUKA

0) TEPMOXUMHUS

B) XMMUYECKasi KHHETHKA

2. CKOpOCTh XMMHUYECKOH peaKIuu — 370 ...

a) BpeMs, 32 KOTOPOE MOJHOCTBIO PACXOyETCsl OJTHO U3 UCXOJIHBIX BEIICCTB

0) U3MEHEHHEe KOJIMYEeCTBa BEIECTBA PEAreHTOB (WU MPOAYKTOB) PEAKIUU B €IUHUILY BPEMEHH B
eIUHNIE 00BEMA

B) KOJIMYECTBO BEIIECTBA MPOJIYKTOB PEAKIIUU K MOMEHTY OKOHYAHHSI peaKlun

3. B Kakux eqHHMIAX BBIPAKACTCS CKOPOCTh XUMHUYECKOH peakiuuu?
a) MOJIb JI et

0) 6e3pa3mepHas BeIMUMHA

B) MOJIB’ ¢

4. Ot kakux (akTOpOB 3aBUCUT CKOPOCTh XMMHUECKUX PEeaKIIUi?
a) OT IPUPOJIbl PearupyroLINX BEIIECTB

0) OT TeMnepaTypsl

B) OT 0ObeMa peakIIMOHHOTO cocy/a

5. CocrosHME  XMMHYECKOTO  pPAaBHOBECHUS  OOpaTUMBIX  MPOIECCOB  KOJIUYECTBEHHO
XapaKTepU3yeTcs ...

a) paBHOBECHBIMU KOHIICHTPAIUSMH MPOIYKTOB PEaKIIUN

0) DHEpruei aKTUBU3AIUN

B) KOHCTaHTOI paBHOBECHS

6. KaK 3aIIUChIBACTCA BLIpa)KeHI/Ie IS CKOpOCTI/I peaKL[I/II/I
4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)
a) V=K[NO]'[H.0] 6)V =Kk[NH3][0,] B)V =Kk[NOJ*[H.0]°

7. Kak 3anumiercs: BeIpaskeHHe i1 KOHCTAHTHI paBHOBecus peakiun A +2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D]/ [A][B]
8) Kp = [A][B] %/ [C][D]



8. Kakoii oTpe3ok Ha quarpaMMe Mmoka3bIBaeT 3HAUCHHUE TEIIIOBOTO 3¢ (deKTa peakiuu?

ayl E % .
4
0)2 2
v
B) 3 'y
Y 3
—y Y

v

XO/Jl peaKuu

9. Yro MOXHO CKa3aTh O PEAKIIUU, M300PaKCHHOM Ha TUarpaMMe K Borpocy 8?
a) SK30TepPMHUUCCKAsT PEaKIHsI

0) PHIOTEpPMHUYECKAs PEAKITUS

B) PEAKIIUs OMKCHIBAET COCTOSHUE PABHOBECHSI

10. PaBHoBecue peaknuu Fe 30 4 +4CO = 3Fe + 4CO,, AH>0
CMEIIAETCs BIEBO.

a) IPU IOHMWYKCHUH TeMIIepaTypbl

0) IIpH MMOBBIMICHUHU TEMITEPATYPhI

B) MPHU MOBBIIICHUH JIaBJICHHS

11. Jna peakuun Cyy + 2 H 5 ) = CH 4 () Ipu HekoTOpOI TemIepaType KOHCTaHTa paBHOBECUS
paBHa 0,8. PaBHOBecHast KOHIIEHTpamusi Bojopoaa paBHa [,2 Momb/n. Berumcianre HCXOIHYIO
KOHIIEHTPAIIMIO BOAOPOIA.

a) 1,2

0) 3,5

B) 5,0

PacTBoOpsI

B Tecrax mo Teme «PacTBOpe»: TepBOe 3amaHUE OIECHHWBaeTcs B | Oamr, BTOpoe, TpeThbe,
4YeTBepToe, MATOE M IIecToe 3adaHus - B 1,5 Oamna; ceapmoe, BOCBMOE, JEBSITOE M JECATOEC — B
0,5 6amna.

Tect Nel

1. s ypaBaenus peakiun Cu SO4 + KOH — ... cokpaliieHHOe HOHHOE YPaBHEHHE 3aIUIISTCS B BHJIC
1) 2K*+ S04 = K;S04
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K,S0,
3) CuSO,+ 20H™ = Cu(OH)z{ + SO,
4) Cu** +20H = Cu(OH),4
2. Macca (B r) xsnopuna Hatpus B 300 M 0,2 M pacTtBopa paBHa

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

4. Ins monmasiienust ruaponusa xiaopuaa xpoma (I1I) cnegyer

1) 100aBHUTH COJSHYIO KUCIIOTY

2) n00aBHUTH MIETOYD

3) pa3zbaBHUTBH pacTBOP BOAOM

4) TMOBBICUTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpe, MPUTOTOBJICHHBIM W3 TUAPOCYIb(paTa Kalbllds U BOIBI, CyMMa
K02(pPUIMEHTOB B ypaBHEHUN HEOOPATUMOM JTUCCOIMAIINHA PACTBOPEHHOTO BEIIECTBA — 3TO



1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure Npou3BeACHUE
pactBopumoctu AgyC,04

1)510"  2)1,16:10° 3)10,7-10°° 4) 2,31-10°°
7. MaccoBast 107151 paCTBOPEHHOT'0 BEIIECTBA — 3TO OTHOILLICHUE

1) wmacchl BelecTBa K Macce BOIbI

2) KOJHMYECTBA BEIIECTBA K 00bEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KoJMYecTBa BEIIECTBA K 00beMy pacTBOpa
8. K cnmaObIM a51eKTpoIuTaM OTHOCUTCS . ..

1) ruapoKCUa aMMOHUS

2) TUAPOKCHU Kaus

3) xJIOpUa KaabIIHs

4) mapraHIoBas KHCJIOTa
9. M3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT MMETh INEIOYHYIO WU KUCIYIO CPENy.
[IpyuunoOii 3TOTO SABIAETCA ...

1) smexrponus coneit
2) JIUCTIPOIIOPIIMOHUPOBAHKE COJICH
3) ruapaTupoOBaHHE COJICH
4) ruapoaus conei
10.3nauenne PH umcToii Boas npu 25°C cocrasiser
1)1 2)7 3)0 4) 10

OKHCINTENbHO-BOCCTAHOBUTEIbHbIE MPpOoUECChI

B Tectax mo teme «OKHCIUTEIEHO-BOCCTAHOBHTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPEThE,
YeTBEepTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 6amia; mectoe — B 1 Gam; ceapMoe U BOCbMOE — B 2
Oamna, a JeBsitoe — B 2,5 OaJIoB.

TecTt Ne 1

1. OxucauTENh — ATO aTOM, MOJIEKYJIa I UOH, KOTOPHIH ...
1) yBenMUYMBAET CBOIO CTETICHb OKUCICHUS
2) TPUHUMAET AJICKTPOHBI
3) oTmaeT CBOM DICKTPOHBI
2. [Ipouiecc BoCCTaHOBJIEHUSI UMEET MECTO B Cllydae, KOTja ...
1) HeWTparbHBIC aTOMBI IPEBPAIIAIOTCS B TIOJIOKUTEIBHO-3aPSKEHHBIC NOHBI
2) TOJOKUTEIbHBIN 3apsi/] HOHA YMEHBIIIASTCS
3) oTpuIATeNbHBIN 3apsi/1 MOHA YBEITHYHBACTCS
3. U3 npencraBieHHbIX HIKE peakunii kK OBP nucniponopuroHupoBaHus NpUHAIIEKUT ...

1) S+ 2HNO3;=H,S0O4 + 2NO

2) 2H,0, = 2H,0 + O,

3) Mg+ S=MgS
4. K BOCCTAaHOBHUTEIIM OTHOCSTCS ...

1)  metayuIBl, BOAOPO, YIIIEPO
2)  aKTHBHbIC HEMETAJUIBI
3)  3JCEMEHTHI, HAXOAIINECS B CPETHEH YaCTH MEPHOANUECKON CHCTEMBI
5. CrenieHn OKHMCIICHHS KUCIIOPO/a a) B BOJIE M 0) B TIEPOKCH/IE BOAOPOAA COOTBETCTBEHHO PABHHI . ..

1) a)-2;0)-2
2) a)-2;06)+2
3) a)-20)-1
6. [lepmanranar kanust B OBP, npoTekaronux B KUCJION cpelie, BOCCTAaHABIUBAETCA J10 ...



1)  xaruona Mn?*
2)  manrasar-nona MnO;*
3)  okcuma mapranmna (1) MnO
7. B peakuuu, npotekatomieid mo cxeme Cr,S3 + KNO; =2 K,CrO4 + KySO4 + NO okucienuto
MOJIBEPTalOTCS CIICAYIOIIUE YIEMEHTHI ...

1) a3orucepa
2)  cepau XpoM
3)  XpoM u a30T
8. CymMa k03(h(HDUITMCHTOB B peaKiuy, MPUBEACHHOI B Bopoce Ne 7 paBHa ...

1) 26 2)18 3) 35
9. Cymma ko3 dunuenron B peakiun KMnO4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

9J1eRTpongnqec1me CUCTEMbI

B Ttecrax mo Teme «DIIEKTPOXUMHUYECKUE CHUCTEMBI»: IEPBOE, BTOPOEC U TMATOE 3aJaHUA
OIICHUBAIOTCS B 1 Oajur; TpeThe M YeTBEpTOE 3a1anus— B 1,5 Gania; mecroe u ceapMoe — B 2 Oaia.

Tect Nel
1. DnexTponHBIH NOTEHIHUAT ONPEAEISAIOT 10 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kiamneiipona
3) BonbumMana
4) Appenuyca
2. Paccuuraiite DJIC ramsBanudeckoro snementa MgIMgSO,||CuSO,4Cu mpu craHmapTHBIX
YCIOBHUSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkwue mpoaykTel 00pa3yroTcs Ha KaToJIe Py JICKTPOJIM3e pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHCIIOTa
4) KHCIOpOJ
4. Vkaxute CyMMy KOO PHUIIHEHTOB B ypaBHEHHH 3JIEKTpOoIH3a pacTBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas W3 TpHBENCHHBIX  OKHCIUTEILHO-BOCCTAHOBUTENBHBIX  PEAKIHMHA  MPOTEKAeT
CaMOMPOM3BOJILHO B MPSMOM HarpaBJIeHUH?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+ Na—...
4) HCI+Cu—...
6. Bprumcimre Maccy NHMHKA, TOMYYEHHOTO TIPH DSJIEKTPONU3e Cyib(ara IMHKA, KOTOPBIN
npoBoAwsn B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-107°
7. IlpuBemuTe cXeMbl OSJIEKTPOAHBIX IPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakiuH,
NPOTEKAIOIICH TPU DIEKTPOXMMHUYECKONH KOpPpO3WH raibBaHomapbl Zn|Mg B CEepHOKHCION
cpezne. B otBete ykaxkure cymmy K03(h(pULIHEHTOB B MOJIEKYIISIDHOM ypaBHEHHUU.



BreaynuropHas camocrosiTenbHas paboTa oOydaroIMXcs OCYIIECTBIISACTCS B BHJIC WU3YYCHUS
JTUTEPATyphl IO COOTBETCTBYIOIIEMY paslielny C MpopaboTKOW marepuana, ohOpMIICHUS OTYETOB IO
abopaTOpHBIM paboTaM, BBIITOJHCHUS TBOPYECKUX 3aJaHUN B KOHIIE Ka)XJIOTO CEMECTpa B BHUJIE
MPE3EHTALMI U BBIIIOJIHEHUS IOMAIIHUX 3aJaHH.

7. OeHOYHbIE CPEACTBA /IJIsl IPOBEIeHUSs POMEKYTOYHOM aTTeCTALMHU

HpOMe)KYTO‘-IHaSI arTecranuia HMECT LI CIBIO OHpeIICHI/ITB CTCIICHb JOCTHIKXCHUA
3aIUIAHUPOBAHHBIX PE3yJbTaTOB OOYYEHHUS IO AUCIUIUIMHE XUMHUS 3a ONPESICHHBIA TMEepUO
o0ydeHUsI.

a) Ilnanupyemble pe3yJbTaTbl O00YyYEeHHUS] M OLIEHOYHBIE CPeACTBA /ISl TNPOBedeHUs
NMPOMEKYTOYHOM aTTeCTALNH:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[TnaHupyemble pe3ysIbTaThl
o0OyueHus

O1eHOYHEIE Cpe€acTBa

[1K-5

CIOCOOHOCTBIO UCIOJIb30BaTh B MPAKTUYECKON MEATEIBHOCTH CIIEHUAIN3UPOBAHHBIC 3HAHHS (DyHJAaMEHTAJbHBIX pa3iesoB (U3UKH, XUMUHU, OMOXMMHHU,
MaTeMaTHKU JUIsl OCBOEHMS (PU3MUYECKUX, XUMHUYECKHX, OMOXUMHMUYECKUX, OMOTEXHOJIOTMYECKUX, MUKPOOMOIOTMYECKHUX, TEIIOPU3NUECKUX IPOLECCOB,
IIPOUCXOASAIIMX IIPU IPOU3BOJICTBE NPOAYKTOB IUTAHKS U3 PACTUTEIBHOIO ChIPbS

3HaThb

- OCHOBHBIC XHMMHUYCCKHUEC IIOHATHA,
IIOJIOXXCHUA U 3aKOHBI,

- MCETOBbI TCOPCTUUICCKOT'O n
OKCIICPUMCHTAJIbHOT'O
HUCCICaJ0BaHMsI, MCTOJBI
MaTEMAaTHYCCKOI'O aHaJIi3a n
MOACIIMPOBAHUA

Hepeuenb meopemudecKux 6onpocoe K zauemy:

1. Oxcuapl. UMx knaccuduxauusa. Homenknatypa. CrnocoObl IMOJNydeHHS M XHMHYECKUE
CBOMCTBA.

2. OcnoBanust. Mx knaccudukanus. Homenknarypa. CrnocoObl MOMy4eHUS U XUMHUYECKHUE
CBOMCTBA.

3. Kucnorel. Ux xnaccuduxanus. Homenknarypa. CrocoObl MOJNydyeHHMsT U XHUMHYECKUE
CBOMCTBA.

4. Counu. Ux xnaccuduxanusa. Homenknarypa. Cioco0bl NOTy4eHUS M XUMUUYECKHE CBOMCTBA.
5. XUMUYECKUE CUCTEMBI, TapaMeTphl U (PYHKIIUU UX COCTOSTHUSI.

6. IlepBblii 3aKOH TEPMOAUHAMUKH.

7. TennoBoit 3¢ (pekT XuMUUECKON peakiuu. DHTAIbIHUA. DHTAIBIUS 00pa30BaHMsI BELLIECTB.

8. 3akoH I'ecca u ero cnencTsus.

9. OHTponus. Bropoil u TpeTuii 3aKOHbI TEPMOIUHAMUKH.

10.  DOmneprus I'mb60ca — kpuTepuil HANpaBIEHHOCTH XWMHYECKUX pEAKUUH B 3aKPHITHIX
CHUCTEMAX.

11.  CkopocTb XMMUYECKOH peakiiu U (pakTOpbl, BIUSIIOIINE Ha HEe.

12. 3aKoH JIeHCTBUA Macc.

13. MonekynsapHOCTb U HOPSIOK PEaKIUH.

14.  Tlpasuno Bant-T'odda.

15.  VYpaBHeHue AppeHuyca. JHEprusi aKTUBALIH.

16. KaranmsaTopbl. [ OMOreHHBIN U T€TepOreHHbIN KaTaaus.

17. MexaHu3Mbl XUMHUYECKUX PEAKIIUN.

18.  XwuMmueckoe paBHOBECHE, KOHCTAHTA PABHOBECHS.

19.  Cwmemenue xumuueckoro paBHoBecus. [Ipuniun Jle-Ilatense.

20. Crioco0ObI BEIpaKCHHS KOHIIEHTpAIUi B PaCTBOpax.

21.  PactBOpsI 25eKTpoauToB. CTENeHh U KOHCTAHTA AIEKTPOIUTUYECKON TUCCOLMAIINU. 3aKOH

pasz6aBnenust OcTBaIbIA.




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

DJIEMEHT OrneHoYHBIC CPECTBA
KOMITETCHIINH 00yueHms
22. Jucconmanus KMCIIOT, OCHOBAHUM, COJICH. AM(OTEPHBIE JIEKTPOIHUTHI.
23.  PactBopumocts. [IpousBeneHue pacTBOPUMOCTH. YCIOBHE OOpa30BaHUS U PACTBOPEHUS
OCAaJIKOB.
24. Huccounanusa Boasl. MoHHOE npousBeneHne Boasl. pH.
25. I'maponus coneit. CteneHs U KOHCTaHTa THAPOJIN3A.
26. OKHCIUTENEHO-BOCCTAHOBUTEIBLHBIC CBOMCTBa BemiecTB. Kiaccudukaius OKUCIHTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHA.
27. CocTaBiiecHHe YPaBHCHHH  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKIUA  METOJaMH
AJICKTPOHHOTO OanaHca.
28. OKHCIUTENbHO-BOCCTAHOBUTENIBHBIN MOTEHIIMAN. Y paBHeHne HepHera.
29.  HampaBneHue OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITHI.
30. DNEKTPOXUMHUYCCKHE CUCTEMBI. DJIICKTPOIHBIN TTOTESHITUAIL.
31. lNanpBanmyeckwmii anement Janusis SxkoOu.
32. DNEKTPOXUMHYECKHE CUCTEMBI: JJIEKTPOJIN3 PacIuiaBoB. [I[puMeHeHue 3IeKTpoIu3a.
33. DnekTponu3. AHOJHBIA ¥ KaTOAHBIA MPOIECCHl IIPH JIEKTPOJIH3E PacTBOpPOB. IIprumeHeHne
AJIEKTPOIIU3A.
34. 3axonsl Dapanest.
35.  Koppo3sus. Bugbl koppozun. CriocoObI 3alUTH METAIIOB OT KOPPO3HH.
36.  OcHOBHBIE METOJIBI XUMUYECKOTO aHAIIM3A.
37.  KauecTBEeHHBIN U KOJUYCCTBECHHBIN aHAIIN3.
38.  OcHoBHbIe MPHOOPBI U 0OOPYIOBAHUE TSI XUMUYECKOTO aHAIM3a BEIIECTB.
39.  Meroauku MpoBeacHHUs OMBITOB. [IpaBuia TEXHUKH OE30MaCHOCTH.
YMmeTh - pemiath ~ pacueTHbIE  3agauu Ilpumepnvle npakmuueckue 3a0anus 011 3auema:
MIPUMECHUTEITEHO K MaTepHary 1. HamucaTh S7€KTpPOHHBIC YpaBHEHHUS JJICKTPOJHBIX IPOIECCOB, YPABHEHHE CyMMAapHOM
MIPOTPaMMBL, TOKOOOpa3yromeit peakiuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO DJIEMEHTa, €CIM KOHIEHTPaluu
- MPOBOAUTH JKCIEPUMEHTAIbHBIC | HOHOB METAJUIOB PABHBI: [AI3+]=0,001 MOJIB/II, [COZ+]=O,1 MOJIB/II.
WCCIIeTOBAHUS TUTST OCBOCHUS 2. Hanmcath MOHHBIC U MOJIEKYJSpHBIE YpaBHEHUS peakuuid rugponusa coneit: KsPOy; NaySOy,
XUMHYECKUX U Omoxummueckux | ZnCl,.
MPOLIECCOB, MPOUCXOJAIMIUX  TPHU 3. 3aKOHYUTH YpaBHEHHsI peaKlUii, HAMMKICAB UX B MOJIEKYJISIPHOW U MOHHOM opmax:

IMPOU3BOJACTBC IMPOAYKTOB ITHTAHUA
N3 paCTUTCIIBLHOI'O ChIPb

A|(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.
4. B 2 1 pactBopa ruapokcuna kanbius conaepxurcs 478,8 r Ca(OH),. [InotHocTh pacTBOpa
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1,14 r/mn. Paccuuraiite: w(Ca(OH)); Cy; Cox; Crny N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHHS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIAINA:
KoCr,07 + FeSO4 + H,SO4 — , KMnO4 + NapSO3 + HoO —.

6. HamucaTp 5J€KTpOHHBIC YPaBHEHHUS 3JEKTPOIHBIX MPOIECCOB, YpaBHEHHE CyMMapHON
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh DJIC ranbBaHHMYECKOrO 3JEMEHTa, €CIU KOHIIEHTPAlUH
MOHOB MeTaIuIoB paHbl: [Mn**]=0,01 mous/i, [Au**]=0,1 Moub/1.

7. 3aKOHYUTH YpaBHEHHsI peaKLUii, HAMKCAB UX B MOJIEKYJISIPHONU U MOHHOM opmax:

NH;OH + HNO;3; —, Zn(OH); + NaOH—, AlIPO4 + Na,SO,4 —.

8. Hamucath ypaBHEHHs PeakIiii THIpon3a B MosieKyasipHoM U noHHOM Bue: Aly(SOy)s, KCI,
Na,SOs.

9. HamucaTth 5JEKTPOHHBIE YpaBHEHHUS OAJIEKTPOJIHBIX MPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromel peaknuu, BeIMUCIUTh DJ[C raJlbBAaHHMYECKOTO JIEMEHTa, €CIM KOHIICHTPAIUU
HOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 moub/11, [Cu*]=1,0 Monb/m.

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

11. Hammcath 37€KTpOHHBIE YpaBHEHHS JJIEKTPOJHBIX IIPOIECCOB, YpaBHEHUE CyMMapHOU
TOKOOOpa3yromeit peakuuu, BeIYUCIUTh DJ[C ranbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
MOHOB METAJJIOB PABHBI: [Mn*1=0,01 moub/x1, [Ag*]=1,0 Momb/m.

12. 3akOHUYHUTH ypaBHEHUS PEAKIIHi, HATMCAB UX B MOJICKYJISIPHOM M HOHHOM BHJIE:

MnS + H,SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTb NpoTekaHus peakuuu CaOgy + 2 Cyo =
= CaC; (v + CO(p), AH; = 460 x/Ix npu cranIapTHRIX ycloBHAX. PaccunraiiTe TeMnepaTypy Hadana
peakiuu, ecaun  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaCy)= 70 Jx/Monb-K;
S(CO)=197 dx/mons-K.

14. CocraBbTe YpaBHEHUS OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI:
KMnQO4 + NaNO, + H,SO,4 —, CI‘Q(SO4)3 + Br, + NaOH —.

15. OnpenennTe TePMOIMHAMUYECKYIO BO3MOXHOCTB npoTekanus peakiuu 2 Cly ) + 2 HOp
=4 HCly + Oz (, AH;y = 115,6 x/[x npu craHgapTHBIX ycnoBusX. Paccuuraiite TemmepaTypy
nauana peakuuu, ecian S(Cl)=223 Jx/momns-K; S(H,0)=189 Ix/mons-K; S(HCl)= 187 I)x/monb-K;
S(02)=205 Tx/monb-K.

16. Harmucatp ypaBHEHHsI peakiiiii THAPOIH3a B MosieKysipHoM U noHHOM Buje: CrCls, NaNOs,
K,CO:s.
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17. CocraBbTe ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI:
K>Cr,07 + NapSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omoreHHass peakuust mporekaer no ypaBHeHuro Hy o + b ¢y = 2 Hly). Havanpnas
KOHIIEHTpauusi Bogopoaa 2,1 mons/n, nona 1,5 monb/1. Bo CKOMBKO pa3 M3MEHUTCS CKOPOCTh
peakuuu, korga npopearupyet 30% Bogopona?

19. B 640 mi Boast pactBopuiin 160 1 xmopuna xeinesa (I11). InoTHOCTs MOTydYeHHOTO pacTBOpa
1,032 r/mi. Paccuuraiite: w(FeCls); Cy; Cox; Cm; N(FeCl3) u N (H20); T.

20. Ompeznenute TEPMOIMHAMUYECKYIO BO3MOXKHOCTb NpOTeKaHUs peakiuuu CS) o +3 Oyp=
=CO;, ( + 2 SO; (), AH; = -1075 x/Ix npu craHmapTHbIX yciaoBusix. Paccuuraiite Temmneparypy
Havana peakuuu, eciiu S(CS;,)=151 Jx/monb-K; S(02)=205 x/mons K; S(CO,)= 213 Jx/monb-K;
S(S0,)=248 JTxx/monb-K.

21. Peaknusa uger mo ypaBHeHuio: 2 Hy oy + Sy () = 2 HyS). HauanpHas koHueHTpanus
BOJIOpOJIa 2 MOJIb/1, cepsl 1,5 Momb/n. OnpenenanTe BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh peakluu K
MOMEHTY, Korjaa npopearupyet 0,7 Moib/1 Bogopoa?

22. Omnpenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTD NPOTEKaHUsS peakuuu 2 ZNS () + 3 Oyp) =
=2 2Zn0 ¢ + 2 SO, (1, AH; = -890 kI npu cTaHIapTHBIX ycnoBusX. Paccuuraiite Temmnepatypy
Havana peakiuu, ecnu S(ZnS)=58 Jx/momb K; S(02)=205 Jlx/Monb K; S(ZnO)= 44 JIx/moinb-K;
S(S0,)=248 JTxx/monbK.

23. HauaspHble KOHIIEHTPAlMK UCXOAHBIX BelecTB B peakuuu: 2 SO, ) + Oy () = 2 SO3 () OblH
pasusbl 1,8 Monb/m SO, 1 2,4 Monb/1 O. Bo CKOJBKO pa3 H3MEHUTCS] CKOPOCTH PEAKIIMH K MOMEHTY,
korga npopearupyet 0,8 moinb/n SO,?

24. B pactBope oprodocdopHoil kuciorel Maccod 1200 r u mimotHocThio 1,153 r/mn
conepxkutcs 312 r H3POy. Paccunraiite: w(H3PO4); Cyv; Cox; Cmy N(H3PO4) 1 N (H20); T. 1. dns
peakiun CHy n + CO; ) = 2 CO (y + 2 Hy () ompenenuTe BO3MOKHOE HAIIPABJIECHHUE
CaMOIIPOM3BOJIGHOTO TEUYCHHS peakluy TPU CTAHJIAPTHBIX YCIOBHSX W Tpu  Temreparype T
=927°C, ecin TemIoBOiA 3¢ eKT peakuu A0 3aJaHHON TeMIepaTypbl HE U3MEHUTCS. YKaXUTe: a)
BBIJICTISICTCS] WJIM TIOTJIONIACTCS DHEPTHs B XOJ€ PEAKIHH;, 0) MPUYUHY HAWJIEHHOTO W3MEHEHUS
sHTponuu. Paccunraiite TemmnepaTypy Hadala peaKilim.

25. BeIpazuTte depe3 KOHIEHTPAIMHA PEareHTOB KOHCTAHTHI PAaBHOBECHSI CIICTYIOIINX PEaKITUit
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHHUE CMEIIEHUS XUMHUYECKOIO
PaBHOBECHSI OTUX PEaKIUi: a) MPH MOHWKCHUH TEMIICPATyphl, €CITH JABJICHHUE MMOCTOSHHO; 0) mpu
TIOBBIIIICHUH JIABJICHISI, €CITH TeMIIEpaTypa MOCTOSHHA.
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26. CKOJIbKO MHJUTHIUTPOB 96%-HOr0 pacTBOpa CEpHOW KHUCIOTHI C IUIOTHOCTHIO 1,84 r/mi
norpedyercs s npurorosienus 2 i1 0,25M pactsopa?

27. Kakue w3 creayrommx cojeii moasepratorcs ruapoinsy: NaSiOz. Cu(NOgs),. KBr?
CocTtaBpTe MOHHBIE M MOJEKYJSPHBIE YpaBHEHHUs T'HAPOJN3a COOTBETCTBYHOIIMX coiiel. Kakoe
3HaueHne pH (< wir> 7) UMEIOT pacTBOPHI ATUX COJIEH?

28. 3omb runpokcuaa Maraus noiydeH nyrem cmemmuBanus 0,02 i 0,011, pactBopa MgCly u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI] MOJYYEHHOTO 30Ji1 W HAMUIINTE
bopmyTy €ero MUIIEIUIBL.

29. PaccuuTaiiTe 3JEeKTPOABIKYILYIO CHIIY U ONPEeNIUTe HAMpaBICHHE CaMOIPOU3BOIBLHOTO
MPOTEKAHUsI PEAKIMH TPU CTAHJAPTHBIX YCJIOBHSX, WCIOJB3Ys 3HAYCHHUS OKUCIUTEIHHO-
BOCCTAaHOBUTENLHEIX ToTeHnuanos HJ + H;PO, — J, + HPO3; + H,0.

30. [IpuBeamTe CXEMBI AJICKTPOJHBIX TPOIECCOB M MOJICKYJISIPHBIC ypaBHEHUS PpEaKIUH,
NPOTEKAIOIINX TPH IEKTPOXUMHUYECKO# Kopposun rajgpBanonapbl Co/Ni: a) B kucio# cpeae; 6) Bo
BJI&KHOM Bo3ayxe. OnpenenuTe yObUIb MacChl aHOJIA IPU KOPPO3MH B KUCIIOW cpene 3a 20 MuH,
€CJI CKOpOCTh Kopposuu coctaBuia 0,01 r/y.

31. CocTaBbTe JIEKTPOHHO-HOHHBIC YPABHEHHSI JICKTPOTHBIX MPOIECCOB (aHO MHEPTHBIN) U
MOJIEKYJISIPHOE ypaBHEHUE PEaKIMH, TMpOUCXosduiel mpu siaekTponuze pactBopa CoSOy
Boruncnure QakTuueckoe KOJWYECTBO METaylia, MOJIYYEeHHOTO Ha KaTojJ€ MPU DJIEKTPOIIU3e
Co(NO3),, eciu 3IeKTpOIM3 MPOBOIWIN B TeueHUH | 4. BbIXoJ MeTaimuia mo TOKy coctaBui 85%.
VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIX0/Ia METaJlJIa TI0 CPABHEHUIO C PACUECTHBIM.

Bnanets

- HaBbIKaMH IMPUMCHCHHA OCHOBHBIX
XUMHYECKHUX 3aKOHOB B
po¢eCCUOHATBHON EATETHHOCTH,

- HaBbIKaMU o0paboTkn U
WHTEPIPETHPOBAHUS  PE3yJIHTATOB
HKCIEPUMEHTA,

- CIOCOOHOCTBIO OOBSACHATH
pe3ybTaThI UCCIIEI0BaHUS
MPUMEHUTETHHO K

npodeccroHaNbHOM eI TENbHOCTH

Ilpumepnvle npaxmuueckue 3a0anHus 014 3auema:
[TpoBecTu aHanM3 BIUSHUS KOHIIEHTPAIIUU HA CKOPOCTh XUMHUUYECKOM peakiuu
Na;S;03 + H,SO, = S + SO, + Na,SO4 + H,O 1mo skcnepuMeHTanbHBIM JTaHHBIM. [IpoBecT

00pabOTKy TOJYYEHHBIX JaHHBIX C HCIOJb30BAHWEM COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTHil. Pe3yabTaThl ONTOB MpeACTaBUTH B BUJIE TaOIHIIBI 1.
Tab6muna 1
Howmep O6beM, Mt Konuenrpanus Bpewms Cxopocth
ombiTa | NayS,;03 H,O H,SO4 Na,S,03, 102 | mosmrenus peaxkiuu, 10,
MOJIB/JT MYTH, C !
1 1 7 2 1,3
2 2 6 2 2,6
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3 3 5 2 3,9

4 4 4 2 5,2

5 5 3 2 6.5

[To nanHBIM TabIMIBI | TOCTPOUTH IpaUK 3aBUCMOCTH CKOPOCTH PEAKIIUH OT KOHIICHTPALIUH
THOCY/b(aTa HATPUS, OTIOKUB Ha ocu adciucc koHmeHtparuio Na,S;0Os;, a Ha ocw opaMHAT —
CKOPOCTb PEaKI[HH.

CraenaTh BBIBOJI O 3aBUCHMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIMK THOCY/Ib(aTa HaTpus.




0) Ilopsimoxk mpoBedeHUS] TNPOMEKYTOYHOH AaTTeCTAllUW, MOKAa3aTeJd H KPUTEPHU
OLICHUBAHMS:

[IpomexxyTounast arrectauusi Mo JUCHUIUIMHE «XHUMHS» BKIIOYACT TEOPETHUUECKHE BOIPOCHI,
MO3BOJISIIOIINE OLICHUTh YPOBEHb YCBOCHHUS OOYYAIOMMMHUCS 3HAHWM, M TPAKTHYCCKUC 3aJaHMS,
BBISIBJISIONINE CTENIEHb CPOPMUPOBAHHOCTH YMCHHI U BIQJICHUHN, IIPOBOIUTCS B hopMe 3adeTa.

3ader 1o JaHHOW NHUCHIMILIMHE TIPOBOJIUTCS B YCTHOH (opMe 1o OmiaeTam, Kbl U3 KOTOPBIX
BKJIFOYAET 2 TEOPETUUECKUX BOIPOCA U OJJHO MPAKTHUECKOE 3aJaHHE.

IToka3aTeu U KPUTEPUH OLIEHUBAHUS 3a4eTa:

«3a4TE€HO» — OOYyYaIOUIUICSA JEMOHCTPUPYET TOPOTOBBIM ypPOBEHH C(HOPMHUPOBAHHOCTHU
KOMITIETEHIIUI: B X0/€ KOHTPOJIbHBIX MEPONPUATUIN JOMYCKAIOTCS OLIMOKH, MPOSBISIETCS OTCYTCTBUE
OTJIENbHBIX 3HAHWUH, YMCHHM, HABBIKOB, OOYYAIOIIUIICS UCIIBITHIBACT 3HAYUTEIILHBIC 3aTPYIHEHUS MTPU
ONEPUPOBAHUY 3HAHUSIMHU M YMEHUSMU MPHU UX MIEPEHOCE HA HOBBIE CUTYaLIUU.

«HE 3a4TCHO» — OOYYAIONIUICS HE MOXKET TOKa3aTh 3HAHUS HA YPOBHE BOCIPOM3BEACHHS U
00BsicHEHUSI HHPOPMAIIHH, HE MOXKET IMOKa3aTh UHTEIUIEKTyallbHbIE HABBIKU PEIICHUS TPOCTHIX 3aa4.
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r) [Iporpammuoe o6ecnieuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieueHune

Haumenosanue [10 Ne norosopa Cpox neiictais

JIUIICH3UU

MS Windows 7 Professional (s 155718 o1 08.10.2018 11.10.2021

KJIaCCOB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpouHo

MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpouHo

7Zip cB000THO pacrpocTpansemoe 110 OECCPOYHO

FAR Manager cB00OOHO pacnpoctpansemoe I10 OecCpoYHO

Hpocbeccnonanbm,le 0a3mbl JAHHbIX U I/[Hq)OpMaIII/IOHHbIe CIIPaBOYHLIC CHCTEMbI

1. OnexTpoHHas 6a3a nepuoguueckux usznaHuil East View Information Services, OOO
«IBUC» - URL: https://dlib.eastview.com/ , Bxox mo IP-agpecam By3a, ¢ BHEIIHEH CETH IO
JIOTHHY U HapoJIIo.

2. HanmonaneHas wuHpoOpMalMoHHO-aHAUTHYEeCKass cucteMa — Poccuiickuii HHIEKC
HayuHoro nutuposanus (PUHLI) - URL: https://elibrary.ru/project_risc.asp , perucrpamms 1o JoTuHy
U TapoJIIo.

3. [TouckoBast  cucrema  Axamemust  Google (Google  Scholar). -  URL:
https://scholar.google.ru/

4, Nudopmanmonnas cucrema - EnqnHoe okHO gocTyma K MH(POPMAIMOHHBIM pecypcam

URL.: http://window.edu.ru/ , cBoGOIHBII JTOCTYII.
S. denepanbHOEe rocynapcTBEHHOE OroJpkeTHOe yupexaeHue «denepanbHblii WHCTUTYT

NPOMBIIUIEHHOH coocTBeHHOCTHY - URL: http://www1.fips.ru/ , ceo6oansIii ocTyn

9. MarepuajibHO-TEXHU4YECKOE O0ecneyeHne M CUUIIITUHbI

MaTCpI/IaJ'IBHO-TeXHI/I‘-ICCKOe obecrneucHue JAUCHUIIIIMHBI BKIIFOYACT:

Tun 1 Ha3BaHUE ayAUTOPHUH OcHallieHue ayaAuToOpumn
YyeOusie ayJuTOpUU st | MynpTumMenuiiHble CpeAcTBa XpaHEHHs, Iepeiadyu u
IPOBEICHUS 3aHATUN | IpeAcTaBiIeHUs HHpopManuu

JEKIOUOHHOTI'O THIIA
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Tun u Ha3BaHUE ayJUTOPUU

OcHalueHue ayuTopun

YuebHbIC ayIuTOpUH nns | O0opynoBaHue JUIsl  BBIOJIHEHUS 1a00paTOPHBIX pPadoT,
NPOBEACHHUS 71a00paTOPHBIX | XUMHUYECKAs ITOCY/a, PEAKTUBBI,

3aHSTUH, rPYIIIOBBIX u | Harnsaaeie MaTepualibl: TaOMHIIBI, CXEMBI, TUTAKATHI.
WHIWBHAYAIbHBIX KOHCYJIbTAIUN,

TEKYIIEeTo KOHTPOJIS u

NPOMEKYTOUYHOH aTTeCTaluu

I[ToMmemenus nas | [lepconanbupie  kommbroTepbl ¢ makerom MS  Office,
CaMOCTOSTEIbHOM paboTsl | BBIXOAOM B HMHTEpHET M C JOCTYIOM B 3JCKTPOHHYIO
00yJarIuxcs nH(}OPMaIIMOHHO-00pa30BaTEIBLHYIO CPEAY YHUBEPCUTETA.
[Tomemenuss s xpaneHus u | Cremaxu, celdbl Iuisg XpaHeHUsT y4eOHOTro 000py/I0BaHUSI.

npOopHIAKTHIECKOTO 00CITYyKUBaHUS
yueOHOro 060pyAOBaHUS

NucTpyMeHTHI
000py0BaHMUS.

TSt peMoHTa nabopaTOpHOTO
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