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PaGouass mporpamma cocraBiena Ha ocHoBe @®I'OC BO mno HanpapiieHHIO ITOAIOTOBKH
19.03.02 IIpoayKThl MATaHUS M3 PACTUTEIBHOIO CHIPbs, yTBepxKAeHHOro npukasom MOuH P® ot
12 mapra 2015 romga Ne 211.

PaGouasi mnporpamMmma paccMOTpeHa M onoOpeHa Ha 3aceiaHuu  Kadeapbsl XHUMHUH
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Pabouas mporpamma og00peHa METOAMYECKOW KOMHMCCHEH HHCTHTYTa €CTEeCTBO3HAHHS U
cranaptusaun «25» ceHrsaops 2017 r., mpotokon Ne 1.
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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 CAMOCTOSITEIbHON pabOThl, HEOOXOAUMBIX Ul IPUMEHEHUS XUMHUECKUX
3HAHUM I[IPpM MU3Y4YCHUM CHEUUAIbHBIX JUCLUIUIMH W JAIbHEHIIEW INPaKTUYECKOU
JESATEIIBHOCTH.

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

Hucunmmna b1.B.15 «Xumusa» BXOAWT B BAapHMATHBHYIO YacTh 0Opa3oBaTeIbHOMN
IIPOrPaMMBI.

Jns  w3ydeHHWs] UCHMIUIMHBI HEOOXOOMMBI 3HAHWS, YMEHUS H  BIAJICHUS,
chOopMHpOBAaHHBIE B PE3yJIbTaTe MOJIyYEHHs] CpelHero (IoJHOro) obuero obpa3zoBaHus IO
JUCHUILIMHAM «XUMHUA», «DU3nkay, «MaTeMaTHKa.

3HaHMUS M YMEHHMs, NOJIY4YCHHbIE NPU W3YYEHHH JIaHHOM AMCLMILIMHBI, SBISIOTCA
OCHOBOM Ul JaJbHEHIIEro U3y4yeHUsl TaKUX JTUCUHUIUINH, KaK «PU3NKO-XUMUYECKHUE OCHOBBI
U o0ume NpUHLUNBI IepepaboTKH PacTUTENBHOIO ChIpbA», «KoulonaHO-XxuMHYECKHe
aCIeKThl IMHIIEBBIX TEXHOJNOIW», «buoxumus», «lIumeBas Xumusa», «IKOJIOTHIY,
«be30nacHOCTh )KU3HENEATEIBHOCTI Y.

3. Kommnerenuum oOyqamomerocsi, ¢gopMupyembie B Ppe3yJbTaTe OCBOCHHS
AUCHUIUIMHBI M IJIAHUPYeMbIe pPe3yJibTaThl 00yUeHusl

B pe3yjbTaTte OCBOCHHUA AUCHUIIIINHBI «XHUMHUA» o6yqa101u1/1171c;1 JOJIDKCH 06J'Ia)laTB
CICAYIOIUMHU KOMIICTCHIIUAMM

CTpyKTYpHBIH 2JIEMEHT [1nanupyemble pe3yabTaTbl O0yUEHHS
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/IHCCKHX, 6I/IOTeXHOJ'IOFI/I‘-IeCKI/IX, MI/IKp06I/IOHOFI/I‘ICCKI/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,

- MCETOJBbI TCOPCTUUCCKOTO u SKCIICPUMCHTAJIBHOTO
HUcciaca10BaHusd, METOAbI MaTeMaTU4ICCKOIro aHalIn3a u
MOJCIIMPOBAHUS

VMeThb - ONIPEIETIATD LETN U 33]]a4H UCCIICIOBAaHUH,

- pemiaTh pacyeTHbIE 3aJaud MPUMEHHUTENILHO K Marepuany
MIPOrpamMMBl,

- MIPOBOJIUTh HKCIIEPUMEHTAJIbHBIE UCCIEAOBAHUS IJIsI OCBOCHUS
XUMUYECKUX U OMOXUMUYECKUX TMPOIECCOB, MTPOUCXOISIINX TPH
MPOU3BOJICTBE MPOJIYKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPbS

BJ'Ia)IeTI) - HaBbIKaMKU TPHUMCHCHHA OCHOBHBIX XWMHYCCKHUX 3aKOHOB B
npodeccnoHaNbHOM IeATENbHOCTH,

- HaBblKaMM O0OpabOTKM U MHTEPIPETUPOBAHUS PE3YIbTATOB
IKCIIEPUMEHTA,

- CHOCOOHOCTBIO  OOBSICHATH  PE3yJAbTAaThl  HCCICAOBAHUS
MPUMEHUTEIBHO K PO ecCHOHATBHON e TeNbHOCTH




4. CTpyKTYpa U coJepKaHue JUCUMIIIMHbI

OO6m1ast TpyI0eMKOCTh TUCIUIUIMHBI COCTABIISICT 4 3a4eTHHIX eMUHMIIBI 144 akaJl. 4acoB:

- KOHTaKkTHas pabora — 17,3 akaj. yaca:

- ayauTopHas padbora — 16 aka.4acos;
- BHeayauTopHas — 1,3 akajn.uaca;
- camocTosTenpHas pabora — 122,8 akan.qaca;

- MOJTOTOBKA K 3aueTy — 3,9 akaj. Jaca.
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l. OcHoBHbIE kjacesl| 1 1 421 | 20 |- oopmiieHne oTyeTa no|3amura JsaboparopHoir paboTsl. |I1K-5
HEOPraHMYECKUX COCTUHEHUI nabopaTopHoii pabore; 3amyTa KOHTPOJIBbHOM paboThl.  |-3yB
- pelleHHe KOHTPOJbHOM pPaloThHI. -
CaMOCTOSITENIbHOE HM3y4YeHHE y4deOHOU
Y HAyYHOH JIMTEPATYPHI
2. XuMn4eckasi TEpMOIMHaMUKa 1 1 20 |- pemieHue KOHTPOJBHOM palOTHI. -|3aluTa KOHTPOJIHHON paboTHI. I1K-5
CaMOCTOSITENIbHOE HM3y4eHHE y4eOHOU -3yB
U HayYHOU JIMTEpaTyphl




3. XuMuueckasi KHHETHKa 1 1 20 |- pemieHHe KOHTPOJBHOM pabOTHI. -|3amuTa KOHTPOJBLHON PabOTHI. [1K-5
CaMOCTOSITENIbHOE HM3y4eHHE y4eOHOU -3yB
Y HAY4YHOU JUTEpaTyphl

4. PacTBOpBI 1 2 41211 20 |- odopmiieHrE oT4yera mo |3amurta JsaboparopHoit pabdoTsl. |IIK-5
nabopaTopHoi padoTe; 3amuTa KOHTPOJIBHOU PabOTHI. -3yB
- peleHrne KOHTPOJIbHOM paboThI.
- CaMOCTOSITEIIEHOE U3yYeHHE
yueOHOM U HAyYHOU JTUTEPaTyphI

5. Oxucnurensho-| 1 2 22,8 |- pelieHre KOHTPOJIBbHON pabOTHI 3amuTa KOHTPOJIBHOW PabOTHI. I1K-5

BOCCTaHOBUTEIIbHBIC TIPOIIECCHI - CaMOCTOSITEIIEHOE U3y4CHUE -3yB
yueOHOM U HAyYHOU JTUTEPaTyphI

6. DIIEKTPOXUMUYECKUE CUCTEMBI 1 1 20 |- penieHHEe KOHTPOJIBHOW PAaOOTHI. -|3amuTa KOHTPOJbHON pabOTHI. I1K-5
CaMOCTOSITENIbHOE HM3y4eHHE y4eOHOU -3yB
Y HAyYHOU JHUTEpaTyphl

7. KauecTBeHHBIN aHATU3 3,9 |--camocToATEIHHOE u3ydeHue |3auet
yueOHOM M HAy4yHOW JIUTEpATypHI,
KOHCIIEKTOB JICKIIU

HToro mo aucuuIInHe: 1 8 8/41 |122,8 3ager

-8 T1TOM YHUCJ€C, 4acChbl, OTBCACHHLBIC Ha pa60Ty B HHTepaKTHBHOﬁ (bopMe.




5. O0pa3oBaTeibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B mpouecce mpenonaBaHus — AMCUMIUIUHBI  «XHUMHS»  NPUMEHSETCS  TPaJAMIIMOHHAS
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 «MO3IOBOM aTaKW», JEKIUH-KOHCYJIbTAMU, TAE€ TEOPETUYECKUI
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 u3noxeHus. [IpobnemHas Jmexius
HAYMHAETCS C BOIPOCOB, C IOCTAHOBKH IMpPOOJEMBbI, KOTOPYIO B XOJA€ H3JIOXKEHHUS MaTepuana
HEOOX0AMMO pemuTh. Takasg JeKuus nOpeAcTaBisier co0oil  3aHATHE, MpEAIoJararomee
MHUIMUPOBAHHOE TMIpEenojiaBaTeyieM TMPUBICYCHUE AayAUTOPUU K PEUICHUI0 KPYMHOH HaydyHOU
npoOJieMbl, pPAacKphIBA€T BO3MOXKHBIE IIYTH €€ pEIICHHUS, IIOKa3bIBae€T TEOPETUUYECKYI0 U
MPaKTUYECKYI0 3HAUYUMOCTh AOCTHKeHuH. Ha mpoOrmeMHON JeKIuMyu HOBOE 3HAHWE BBOAMTCS Kak
HEM3BECTHOE sl CTyAeHTOB. [lomydeHHas nHpoOpManus ycBamBaeTCs KaK JUYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenoJaBaHus AUCUMIUIMHBL «XUMHS» 3aHUMAIOT JIEKLIHUU C
UCIOJIb30BaHUEM JIEMOHCTPAllMOHHOTO XMMHYECKOTO 3KCIIEpUMEHTa, KOTOPHI MO3BOJISIET Hanbosee
MOJTHO PpEeaIn30BaTh METOJ MPOOJEMHOr0 OOydYeHHs uepe3 IOCTAaHOBKY IPOOJeM C TOMOIIBIO
JNEMOHCTpAllUi SBICHUM, peakuuil uiu mporeccoB. Bo3MOXHO 0ObeAMHEHHWE B JIEKIIMOHHOM
M3JI0KEHUU TTPUEMOB MBICICHHOTO ¥ PEIbHOTO SKCIIEPUMEHTA, YTO AaET BO3MOXHOCTh (POPMHUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu  MHOOPMAIIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHON — TEXHOJIOTHH
MIPOBOAATCS JIEKLIMU-BU3YAIU3AIMK, B XOJE€ KOTOPBIX H3IIOKEHHE TEOPETUYECKOTr0 MarepHualia
COIIPOBOXKAAETCS MIPE3CHTALIEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcss B Xoe J1abopaTopHbIX padoT, B X0A€ KOTOPHIX yueOHas
paboTa MPOBOAUTCS C peaJbHBIMM XUMHYECKMMM BemiecTBaMu. Ha mabGopaTopHbIX paboTax
BBIMIOJIHSIIOTCA TPYNIOBbIE WM WHIAMBUIyaJIbHbIE 3aJaHusd MO mpoiaeHHoM Teme. IIlpoBenenue
abopaTOpHBIX PabOT HEOOXOIUMO TMPEABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHoi padoOThl B
XUMHYecKol naboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYIEHTOB K JlabopaTopHOM paboTe
ABIIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeOopeThyeckoro BBeneHUs. [Ipu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOIO OOy4YeHHs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepuai IyTeM BBISBIEHHUS CBsI3€d MEXAY KOHKPETHBIM 3HAaHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooO0pa3HO  HCIOJB30BaThb  TEXHOJIOTHIO  KOJJIEKTHBHOIO
B3aMMOOOy4eHus (mapHylo paboTy) Tpex BHUIOB: CTaTMuYeckas Mapa, JIUHAMHU4YecKas mapa,
BapHallMOHHAs Iapa; COBMeEIAs €€ ¢ TEXHOJOrHed MOJIYyIbHOro 00ydeHusi. BoINOIHUB SKCIEpUMEHT,
oOy4aroruiicss GopMyIupyrOT 0000IIIEHHBIE BEIBOBI 10 CEPUH OIBITOB, UCIIOIL3Ys TPUEMbI AHAJIOTHH
Y CPaBHEHUA.

CamocTtosTenbHas paboTa CTYJIEHTOB SIBJISETCS OJHUM U3 HamOojee >PQPEKTUBHBIX CPE/ICTB
pa3BuTHs 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 Marepuaja Mo ydeOHMKaM M MOCOOMsIM, YTeHHe M IpopadoTka
HAay4YHOH nuTeparypsl B OHONIMOTEKe, HamucaHue pedepaToB M KYpCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTeCcTaluu.

CaMocTtosiTennbHast paboTa CTYIEHTOB [ODKHA OBITh HampaBieHa Ha 3aKperyIeHUS
TEOPETUYECKOr0 MaTepuana, U3JI0KEHHOIO IpernojaBaTelieM, Ha MpopadOTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITENTbHOE M3YY€HHUE, Ha TMOATOTOBKY K JIaOOpPaTOPHBIM 3aHATHUSAM, BBIOJHEHHE JOMAIIHUX
3aJlaHuM U OJIFOTOBKY K PYOSKHOMY M 3aKIIOYUTENIbHOMY KOHTpouIto. [loMruMo 3Toro, oOyuaromuecs
MPEJCTABIAIOT PE3yIbTaThl CBOCH CaMOCTOATENbHOM pabOThI B BUJIE NTPE3eHTALUIA.

CamocTrosTenbHas paboTa CTYIAEHTOB MO JUCHUIUIMHE «XUMHUS» BKIIOYAET PELIeHHE 3a1ad U
BBIIIOJTHEHUE  33JaHUM  PENpPOAYKTMBHOIO  XapakTepa IO  aIrOpPUTMy,  IPEAJIOKEHHOMY



IIPENoAaBaTeIeM.

[Tpu npoBeieHUH pyOeKHOTO U 3aKIIOUUTEIEHOTO KOHTPOJISI OCHOBHBIMU 331a4aMHU, CTOSIIIIUMHU
nepes MpernojaBaTeneM, SBISIOTCS: BbISIBICHHE CTENEHU MPaBWIBHOCTH, 00beMa, INyOuHBI 3HAHUH,
YMEHUH, HAaBBIKOB, IIOJIY4CHHBIX IIPU M3Y4YCHMM Kypca Hapsay C BBIABICHUEM CTEICHU
CaMOCTOSITEJIbHOCTH B IPUMEHEHUH ITOJIyY€HHBIX 3HAaHUN, YMEHUI U HABBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIEPUMEHTHPOBATh C HOBBIMU
¢dopmamu  koHTposid. CTyneHTaM IpejulararoTcsi TECThl W 3aJaud B 3JIEKTPOHHOM BHJIE, C
aBTOMATH3MPOBAHHOM CHUCTEMOH MpOBEpKU. 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, BOMPOCHI AJIi UTOTOBOIO KOHTPOJIS BBIJIOXKEHBI AJII CAMOCTOSITEIbHON PaboThI
oOyyaromuxcs Ha oOpazoBarenbHoM mnopTane PI'BOY BO «MarHutoropckuid rocynapcTBEHHBIN
TexHu4eckul yuusepcutet um. I'.1. Hocoay.

B nononnennn x Kypcy «XuMHH» OOYdYaIOUIMICS MOXET MPOUTH B JAUCTAHIMOHHON (hopme
oHnalH-Kypc «Kak Xxumus oObsCHSIET U U3MeHseT okpyxarouuii Mup». Kype cocrout u3 10 npexuui.
Kypc nexumii ma€r mepBOHAadalbHOE IIPEACTABICHHE O XMMHMM M €€ POJIM B KU3HHM YEIOBEKA U
obmectBa. OH cocToUT U3 ABYyX dacTeil. IlepBas U3 HUX paccKas3blBaeT O TOM, KaK XUMHUS OOBACHSET
OKPYKalOIIMKA MHP: KaK YCTPOCHBI BEIIECTBA, IOYEMY M KaK MAYT XUMHUYECKHE PEAKLHMH, KaKHE
BELIECTBA OINPEACIAIOT CBOWCTBA JKUBBIX CHCTEM. BTOpas 4acTh MOCBSAIICHA NMPUKIAIHBIM aclEeKTaM
XMMHU: OHA MOKA3bIBAET, KAK XMMHUS BIIMSET HA KHU3Hb OOIIECTBA U YJIYYIIAeT TTOBCEAHEBHYIO KH3Hb
moaeil. B Hell paccka3blBaeTCsl O LEHHBIX NMPOAYKTaX XUMHUYECKOW MPOMBIIUIEHHOCTH, XUMHUYECKUX
croco0ax MPOU3BOJICTBA PHEPTUU M HOBBIX MaTepHajax, HOBBIX BEIIECTBAX, UCIOJIb3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKJIAaX, MUIMEHTaX U Kpackax. ExkeHenenbHble 3aHATUSA OyIyT BKIIOYATh MPOCMOTP
TEMAaTHYECKUX BUICO-JEKIMM U BBIIIOJHEHHUE TECTOBBIX 3aJaHUN C aBTOMATH3UPOBAHHOW IPOBEPKOMH
pe3yabTaTOB M TBOPYECKHMX 3aJlaHUi C mocienyroumm oOcyxneHuem Ha ¢opyme. Kype sBnsercs
001eo0pa3oBaTeNbHBIM, HE TPEOYeT CIIeUaTbHON OArOTOBKH U PACCUUTAH Ha MIUPOKYIO ayTUTOPHIO
cllyluaTesiei, B IEepBYIO Ouyepelb CTYAECHTOB HEXUMMUYECKHX BY30B U (DaKyJIbTETOB M JIIOJEH, yxke
MOJIYYMBIIUX BbICIIEE 0OOpa3oOBaHUE, HO KENAIUX OoJyibllle y3HATh 00 OKpYXKAaIoLIEM MHUpPE U
MOBBICUTDH CBOW OOIIEHAYyYHBIH YPOBEHbD.

6. YueOHO-MeTOANYECKOE 00ecTIeYeHrne CAMOCTOSITEIbHOI PadoThl 00y4aoImmuXxcst

CamocrosiTenbHast pabora oOydarolmuxcs MOoApasJesieTcs Ha ayJuTOPHYI0, KOTOpas
MPOMCXOJUT Kak BO BpeMs JIa0OpaTOPHBIX 3aHATUH, TaK W HA IJIAHOBBIX KOHCYIbTALMAX, U Ha
BHEAYIUTOPHYIO, POUCXOISATIYI0 BO BPEMSI IMOATOTOBKH OOYYAIOIIUMHUCS OTYETOB I10 JIAOOPATOPHBIM
3aHSTHUSIM U TIPU BBHITIOTHEHUH IOMAIIIHUX 33/IaHUH.

AynuTopHas caMOCTOsTeNbHas paboTa OOYYArOIIMXCS MPEANoJiaracT  IMPOXOXKICHUE
TECTUPOBAHUS M0 KaXJAOMY pa3feny AUCHHUILIMHBL. TecThl BKIIOYAIOT TEOPETUUECKUE U MTPAKTHUYECKHE
3aJlaHus, OTBETHl HA KOTOpBIE TPEOYIOT TIIYOOKOrOo TOHMMaHUs H3YyYSHHOTO Marepuaia.
MakcuManbHOe KOJTMYeCTBO OaoB B KaxkAoi Teme Kypca — 10.

BapHaHTbl TEMATHYECCKUX TECTOBbBIX 3a11aHni/'1 IJI TEKYIIETr0 KOHTPOJIA

OcHoBHbIE KJ1acChl HEOPTAHUYECKUX COeIMHEeHN i
B tecrax no teme «OCHOBHBIE KJIACCHI HEOPTraHWYECKUX COEAMHEHUN)» COJEPIKUTCSA NECATh
BOIIPOCOB, KOTOPBIE OLIEHUBAIOTCA B 1 OasI.

1. BemectBo, coctaB kKoToporo oTBevaet ¢popmyire P,Os, oTHOCHTCS K:
a) KUCJIOTaM;
0) KUCJIOTHBIM OKCHJIaM;
B) OCHOBaHUSIM;
T') OCHOBHBIM OKCHJaM.



2. Ocanok obpasyercs npu B3auMoaeicTBuu pacrBopa NaOH ¢ BemectBoM, hopmysa KOTOPOro:
a) COy; 6) FeSOy; B) H3PO4; 1) BaCl..

3. l'umpokcu Kamus He pearrupyeT ¢ BEIeCTBOM, (opMylia KOTOPOTO:
a) P,0Os;
0) HaSOy4;
B) Ba(OH)y;
F) A|C|3

4, Obmas cxema npeBpaieHuii 3 —> 90, —> HyD03 COOTBETCTBYET reHETUUECKOMY PSY:
a) pochop —> oxcun pochopa(V) —> oprodochopHas Kucnora;
0) aTIOMHUHUN —> OKCHJT ATFOMUHHS —> THAPOKCH]T A TFOMUHHS;
B) KaJIbIIUU —> OKCHUJI KLU —> TUAPOKCHU KAJIbLIY,
r) yriepoa —> okcu yriepoaa(VI) —> yronbHas Kucaora.

5. YcTaHOBUTE COOTBETCTBHE MCKAY (bOpMyJIOﬁ BeIIECTBA M KJIACCOM, K KOTOPpOMY OHO
MMPpUHAIJICIKHUT.

dopmyiia BemecTsa Kitacc BemecTs
1) SOs. a) KucnorHslit okcu.
2) Ba(OH),. 0) OTHOOCHOBHASI KUCJIOTA.
3) NaOH. B) JIByXOCHOBHAsI KUCJIOTA.
4) HCI. r) llenous.

6. l'mapoxcun sxene3a(lll) Beimamaer B 0caqok Mpu JSHCTBUU pACTBOPOB IIEI0YEH Ha:
a) okcu xenesa(Il);
0) oxcun xene3a(lll);
B) pacTtBOpbI coteit xene3a(ll);
r) pactBopsl cojeit xeneza(Ill).

7. PacTBOp rHIpOKCHIa HATPUS pearupyeT ¢ KaXIbIM U3 IBYX BEIIECTB B Mape:
a) xaopuaom xene3a(lll) u yrnekucnbm razom;
0) oxcuaoM xene3a(ll) u constHON KUCTOTOI;
B) CEPHOM KUCIOTON M KapOOHATOM KaJIbIIUs;
') OKCUIOM ITUHKA U XJIOPUIOM Kajusl.

8. BeH_[eCTBa, PAacCIOJIOKCHHLBIC B ITOCIICAOBATCIIBHOCTH OKCU/] — TUAPOKCU/J — COJIb, HAXOIATCA
B PSILY:

a) P205 —2ZnS0O,— Ba(OH)z;

6) Hzo — KOH- K2CO3;

B) CaO — H,CO3;— NaOH;

r) CaF, — NaOH — Pbl,.

9. YcTaHOBHUTE COOTBETCTBHE MCXKAY Ha3BaHUMCM BCHICCTBA M KJIACCOM HCOPraHMYCCKUX
COC,Z[PIHCHI/Iﬁ, K KOTOPpOMY OHO NPUHAIJICIKHUT.

Hazpanue BemiecTBa

Kiacc Bemects

1) Kap6onat ceunma(ll).

2) Yrnekucnsii ras.

3) XmopoBoaopo (BOAHBIN PacTBOD).
4) l'unpokcua HATPUSL.

a) beckucnopoanas kucnora.

0) Illenoun.

B) CpenHsist cob.

r) Kucnopoaconepxkaias kuciora.
n) HepactBopumoe ocHOBaHue.

e) Kucnorusliii okcuj.




10. YcraHoBHUTE COOTBETCTBUE MEKIY (POpMYTaMi HCXOIHBIX BEIIECTB U MPOIYKTOB PEAKIIHIL.

Hcxonurie BemmecTa IIpoaykThl peakumu

1) K50 + H,S04 a) Mg(N03)2 + CO, + H,O
2) CuSQO, + KOH 6) Cu(OH), + K,SO,4

3) MgCO(g + HNO; B) Mg(N03)2 +H,0

4) Mg(OH)z + HNO; F) K,S0O,4 +H,0O

XuMuyeckas TEPpMOAUHAMHUKA

B tecrax mo teme «XumMmueckas TEPMOAUMHAMHUKA» . IICPBBIC HICCTH BaﬂaHI/Iﬁ OLICHHUBAIOTCA B

0,5 6amra, ceqpbMoe — B 1 6aiI, a BOCEMOE, IEBITOE U IECITOE 3a0aHusI — B 2 Oajuia.

=

Tecr Ne 1

[Ipu paccMOTpeHHM XUMUYECKON PEAKIUH cucmemMa 03HaYaeT:
a) MCXOJHbIE peareHThl
0) NPOAYKTHl XUMUYECKOW PEAKIIUU
B) PEaKLMOHHBIN cocy]
I') HCXOJHBIE pEareHTHl U MPOAYKTHI PEaKIIUN

I1epBblif 3aK0H (TepBOE HAYaNI0) TEPMOJIUHAMUKY MaTEMaTHUECKHU 3aIIUChIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/RT)

0) K=R/Nx r) AU= Q-W

B sx30TepMuUecKoOil peakuu:

a) PHTAJIBIIMS PEaKLMOHHOM cucTeMsl nosslimaercs (AH > 0)
0) TeroBoit s ekt peakiuu otpunareicH (Q< 0)

B) SHTAJIBIIUS PEAKLIMOHHON crcTeMbl yMeHbInaeTcs (AH< 0)
I') JaBJIEHUE PEAKIIMOHHON CUCTEMBI ITOBBIILIAETCS
CrannapTHble TemioBble 3((HeKThl MPUHATO 0003HAYATD:

a) AUcrt B) Q 1013°"°

6) AH®598 F) AHcr

Kakwue u3 npuBeeHHBIX PEaKIHii SBISIOTCS SHIOTEPMHUCCKUMHE?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K]I)x/Monb
0)H,+4/20,=H,0, AH = -242 K]I»/mMo1b

B) 1/2 N2+ 1/2 O, =NO , AH =90 K]I>x/momb

r) 1/2H,+1/2 I,=HI, AH = 26 K]Ix/moib

Kakasg w3 HamucaHHBIX HMXKE pEaKIMH OTBeYaeT TeIuloTe oOpazoBaHMs okcuja azoTta ( || ) B
CTaHJAPTHBIX YCIOBUAX?

a) 1/2 N2+ 0O=NO B) 1/2 N2+ 1/2 02 = NO

6) N+ 1/20,=NO r) NH3+5/20, =2NO +3 H,;0

ITpu BoccTanoBneHnuu 16T okcuaa Meau( || ) mo peaxkuu :

CuO w T C (rpadur) = Cu w T Co (), TOTIIOTHIIOCH 22 k]I TETJIOTHI.

OHTanenus oopa3zoBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5

6) -200,5 r)735

Hnsa peakumun NiO ) + C (pagur) = Ni g + CO (. Ompenenure BO3MOKHOE HalpaBlICHUE
CaMOMPOM3BOJILHOI'O TEUSHHSI PEAKIIMU IPU CTaHAAPTHBIX YCIOBUSAX U Ipu TeMnepatype 627°C.

BemectBo AH®29g (K]Ix/Mo1B) S8 (x/Monp*K)
NiO -239,7 38
C (rpagum) 0 5,74
Ni () 0 29,9
CO -110,5 1974




B otBere ykaxkurte 3HaueHUs sHepruu ['nOOca mpM cTaHAAPTHBIX YCIOBUSAX, IPU TEMIIEpaType
627°C u TemriepaTypy Hadajla peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTPONUS IPHU PA3TI0KEHUN KapOOHaTa KaJbIHs?
a) YBEIIMUNBACTCS B) HE YMCHBIIIACTCS
0) yMeHbI1aeTcs ') HE 3HAIO
10. Mannas peakius: 2KClOs (tg) —2KCl (15)+30; AH<O
MO>KET CaMOIIPOU3BOJIHO NMPOTEKATh!
a) B IPSIMOM HaIpaBJICHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMHnyeckas KHHETHKA

B Ttectax mo Teme «XHMMHUYECKas KHHETHKa». IEPBOE, BTOPOE, TPEThE, YCTBEPTOC M IISATOE
3amanusa oneHuBarorca B 0,5 Oaiuia; mrecroe, ceAbMOE, BOCBMOE, IEBITOE U IECATOE — B 1 Oami, a
OJMHHAJIATOE — B 2,5 Oainia.

Tecr Ne 1
1. Pasnen XuMuH, U3ydarolinii CKOPOCTH M MEXaHU3MbI XHMUYECKHUX PEaKIHii, HA3bIBACTCSI
a) XUMHYECKas TePMOANHAMHKA
0) TePMOXUMHUS
B) XMMUYECKasi KHHETHKA

2. CKOpOCTh XMMHUYECKOM peaKIuu — 37O ...

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

0) U3MCHEHUE KOJMYECTBA BEIIECTBA PEAreHTOB (MJIM MPOAYKTOB) PEaKIMU B €AMHUILY BPEMEHU B
eIUHNIE 00BEMA

B) KOJIMYECTBO BEIIECTBA MPOIYKTOB PEAKIIUU K MOMEHTY OKOHYAHHSI peaKluu

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

0) 6e3pa3mepHas BeIMYMHA

B) MOJIB’ ¢

4. Ot kakux (akTOpOB 3aBUCUT CKOPOCTb XMMHUECKUX pPEeaKIIUi?
a) OT IPUPOJIbI PearupyroLINX BEIIECTB

0) OT TeMnepaTypsl

B) OT 00beMa peakIMOHHOI0 cocy/a

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

a) paBHOBECHBIMU KOHIICHTPAIUSMH IPOIYKTOB PEaKIIUU

0) DHEpruei aKTUBU3AIUN

B) KOHCTaHTOI paBHOBECHS

6. Kak 3aIMUCBIBACTCSA BBIPAKCHUEC IJI1 CKOPOCTHU pCAKIIUN
4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)
a) V=K[NOJ*[H.0] 6)V =Kk[NH3][0,] B)V = Kk[NO]*[H,0]°

7. Kak 3anumercs: BeIpaskeHHe i1 KOHCTAHTHI paBHOBecus peakiuu 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 3HAYCHHUE TEIIIOBOTO 3¢ (deKTa peakiuu?
ayl E _%

.
6) 2 # 2

4
y 3
—y Y

XO/Jl peaKiuu

B) 3

»

v

9. Yro MOXHO CKa3aTh O PEAKIIUHU, M300PaKCHHOM Ha TUarpaMMe K Borpocy 8?
a) 9K30TEpPMHUCCKast PEaKIIHsI

0) PHIOTEpPMHUYECKAsT PEAKITUS

B) PEAKIIUs OMKCHIBACT COCTOSHUE PABHOBECHSI

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

a) U IOHW)KCHUH TeMIIepaTypbl

0) IIpH MMOBBIICHUHU TEMITEPATyPhI

B) MPHU MOBBIIICHUH JIaBJICHHS

11. Jna peakuun Cyy + 2 H 5 (p = CH 4 () Ipu HekoTOpOI TemIepaType KOHCTaHTa pPaBHOBECUS
paBHa 0,8. PaBHOBecHass KOHIIEHTpalusi Bojaopoaa paBHa |,2 Momb/in. Berumcianre HCXOIHYIO
KOHIICHTPAIIMIO BOAOPO/IA.

a) 1,2

0) 3,5

B) 5,0

PacTBoOpsI
B Ttecrax mo Teme «PacTBOphI»: IepBoe 3a/aHHe OlleHHBaeTcs B 1 Oami; BTOpoe, TpeThe,
4YeTBepToe, MATOE M LIecToe 3adaHus - B 1,5 Oamna; ceapbmoe, BOCBMOE, JEBSTOE M JECATOE — B
0,5 6anna.

Tecr Nel
1. {ns ypaBHenus peakiuu Cu SO4 + KOH —... cokpaliieHHOe MOHHOE YpaBHEHHE 3alUIIeTCs] B BUJIE
1) 2K'+ 804 = K;S0,
2) Cu* + S0, +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO,+ 20H™ = Cu(OH),{ + SO,
4) Cu**+20H = Cu(OH)
2. Macca (B r) xnopuna 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
1 2)2 3)11 4) 13

4. Ins monmasienust ruaponusa xjiaopuaa xpoma (I1I) cnegyer

1) 106aBHUThH COJSHYIO KUCIIOTY

2) no0aBUTH LIETIOYD

3) pa3zbaBuUTH pacTBOP BOOI

4) TIOBBICUTH TEMIIEPATYPY
5. B pasbaBieHHOM pacTBOpe, TMPUTOTOBICHHBIM W3 THApOCYNb(dara KajablMs W BOJIBI, CyMMa
KO3 PHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JUCCOLMAIIMH PACTBOPEHHOT'O BEIIECTBA — 3TO



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

1)510"  2)1,16:10° 3)10,7-10°° 4) 2,31-10°°
7. MaccoBast 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOLLICHUE

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 KaabIHs

4) mapraHIoBas KHCJIOTa
9. M3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT MMETh INEIOYHYIO WA KHCIYIO CpPEemdy.
[IpyuunoOii 3TOTO SABIAETCA ...

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

OKHCINTENbHO-BOCCTAHOBUTEIbHbIE MpoueCChI

B Tectax nmo teme «OKHUCIUTENBbHO-BOCCTAHOBUTEIbHBIE IIPOLECCHI»: MEPBOE, BTOPOE, TPETHE,
4yeTBepTOe U IATOe 3aJaHus oueHuBarores B 0,5 Oamna; mecroe — B 1 6aii; cebMoe U BOCbMOE — B 2
Oamna, a JeBsitoe — B 2,5 OaJIoB.

Teer Ne 1
1. OKucauTENH — ATO aATOM, MOJIEKYJIa I UOH, KOTOPBIH ...
1) yBenMUMBAET CBOIO CTETICHb OKUCICHUSI
2) TPUHUMAET AJICKTPOHBI
3) oTmaeT CBOM DICKTPOHBI
2. [Ipouiecc BOoCCTaHOBIEHMSI UMEET MECTO B ClIydae, KOT/a ...
1) HelTpanbHBIC ATOMBI IPEBPAIIAIOTCS B MOJIOKUTEIbHO-3aPSHKCHHBIC HOHBI
2) TOJOXUTEIbHBIN 3apsi/] HOHA YMCHBIIIACTCS
3) OTpHLATENBHBIH 3apsi/1 HOHA YBETHYHBACTCSI
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponoplinoHupoBaHUs NPUHAIIEKHUT ...

1) S+ 2HNO;3;=H,SO4 + 2NO

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

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

1)  metayuIBl, BOAOPO, YIIIEPO
2)  aKTHBHbIC HEMETAJUIBI
3)  2JEMEHTBI, HAXOAIINECS B CPETHEH YaCTH MEPHOINUECKON CHCTEMBI
5. CreneHn OKHMCTICHHS KUCIOPOa a) B BOJIE U 0) B TIEPOKCH/IE BOAOPOAA COOTBETCTBEHHO PABHHI ...

1) a)-2;0)-2
2) a)—-2;0)+2
3) a)-2;0)-1
6. [Tepmanranat xkanus B OBP, mpoTekaronux B KUCIOW cpejie, BOCCTAaHABINBACTCS JI0 ...

1)  xaruona Mn?*
2)  manraHar-noHa MnO42



3)  okcuma mapranmna (1) MnO
7. B peakuuu, npotekatomieir mo cxeme Cr,Sz3 + KNO; =2 KyCrO4 + KySO4 + NO okucnenuto
MTOJIBEPTafOTCs CIACAYIONTUE SJICMEHTHI ...

1) a3orucepa
2)  cepau XpoM
3)  XpoM u a30T
8. Cymma k03 dHUIIMEHTOB B peaKklny, MPUBEICHHON B Boripoce Ne 7 paBHa ...

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

DJIeKTPOXMMHUYECKHE CHCTEMBI
B Ttecrax mo Tteme «DIIEKTPOXUMHUYECKHE CHUCTEMBI»: IMEPBOE, BTOPOEC U MATOE 3aJaHUs
OIICHUBAIOTCS B 1 Oajur; TpeThe M YeTBepTOE 3a1anus— B 1,5 Gania; mecroe u ceapMoe — B 2 Oaa.

Tect Nel
1. DnexTpoaHBIN TOTEHIIMAN ONIPEACTSIOT 110 YPABHEHHUIO ...
1) Hepucra
2) MenpeneeBa-Knaneiipona
3) BonbuMana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanmyeckoro sjiementa MgIMgSO,||CuSO,|Cu mpu craHmapTHBIX
YCIIOBHSIX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakue npoaykThl 00pa3yroTcsi Ha KaToJie IPH IEKTPOJIM3e pacTBOpa HUTparta cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHUCI0Ta
4) KucCIopoa
4. VYxaxuTe CyMMY KOX(P(QHUIMEHTOB B ypaBHEHHHU JICKTpOn3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas ¥3 TOpHUBENCHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIMHA  MPOTEKaeT
CaMOTIPOHM3BOJILHO B TIPSIMOM HarpaBJICHUH?
1). FeSO4 + Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+Cu—...
6. Bblunciure Maccy LMHKA, MOJYYEHHOTO MPH D3JEKTPOSM3e Cyib(ara LHUHKA, KOTOPBIH
npoBoAwn B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10™*
2) 0,05
3) 0,013
4) 6,7-10°
7. TlpuBemuTe CXEMBI DIIEKTPOAHBIX IMPOIECCOB M MOJEKYISIPHOEC YpaBHEHHE pEaKIuH,
NPOTEKAIOMIEH TPU DIEKTPOXMMHUYECKOH KOpPPO3WH raibBaHomapbl Zn|Mg B CepHOKHCION
cpene. B oTBere ykaxkute cyMMy KO3(DQHUIIMEHTOB B MOJIEKYJISIPHOM YPaBHEHHH.
1) 6
2) 5



3) 4
4) 8

BreaynuropHas camocrosiTenbHas paboTa 00ydaroImMXCcs OCYIIECTBISCTCS B BHJIEC WU3YYCHUS
JUTEPATyphl TI0 COOTBETCTBYIOIIEMY paslielny C MpopaboTKOW marepuana, ohOpMIICHUS OTYETOB IO
JabopaTOpHBIM paboTaM, BBIITOJHCHUS TBOPYECKUX 3aJaHUN B KOHIIE KaXXJIOTO CEMECTpa B BHJIC
MPE3EHTALNI U BBIIOJIHEHUS IOMALIHUX 3aJaHUM.

BapHaHTLI TeMaTHYEeCKUX JOMAIIHUX 3aJaHUiM JJ15 BHeayHHTopHOﬁ CaMOCTOATEIbHOI pQGOTLI
CTYACHTOB 110 TEMaM

Jlomamnee 3aganue Ne 1
1o TeMe: «XUMHUYECKAs] TEPMOTUHAMMUKA»

3amaya Nel
Jia peakuun CHy ¢y + COp () = 2 CO () + 2 Hy () onpenenuTe BO3MOKHOE HalpaBlICHUE

CaMOITPOU3BOJILHOTO TEUYCHHUS PEAKIIMU MMPU CTAHIAPTHBIX YCIOBHUAX M Ipu Temmeparype T = 927 oc,
€CITU TEIUIOBOM A(PPEKT peakiuu 0 3aJaHHON TeMIepaTypbl HE U3MCHHUTCS. YKaXKUTE: ) BBIIEISACTCS
WIM TIOTJIONIACTCS JHEPTrHs B XOJ€ peakuuu; 0) MPUYMHY HANJICHHOTO W3MCHCHHS JHTPOIIHH.
PaccuuTaiite TeMiiepatypy Hadana peakiiuu.

3ajgaga Ne2

Beruncnure temnosoit adpdexr peakuuu: CaCs () + 2 HoOry = Ca(OH), () + CoHy (), monb3ysch
CTaHJIAPTHBIMU TEILIOTaMHU 00pa30BaHUS pearupyrommx BemecTB. CKOJIbKO TEIIOTHI BBIACIUTCS WU
MOTJIOTUTCS TIpH oOpa3oBanuu 2,24 1 CoH,?

3ajgaga Ne3

[To TEepMOXMMHYECKHMM  ypaBHCHHMSM  pPACCUMTAMTE  TEIUIOBOM  APQPEKT  peaKiuu:
Hs ¢y + COz ) = CO () + H2 O(py. Tepmoxumudeckue ypaBHEHUS

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

0)2CO ) + O30 =2 CO2 (r, AH = -566,2 x/Ix.

Jlomainee 3aganue No 2
o TeMe «XMMH4YeCKass KHHEeTUKA»

3amayga Nel
Peaknusa nporekaer no ypaBaenuro: O, ) +2 CO y = 2 CO; (. HavaneHble KOHIEHTpanyn

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckonabko pa3 U3MEHHUTCS
CKOpOCTh MpsMon peakiuu, korjaa npopearupyet 30% CO? Bo CkonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOM ¥ 00paTHOM peakiuu, €Cu YBeJIHUUUTh JaBlIeHHE B CCTEME B JIBa pa3a?

3amaya Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM OJTO K€ KOJMYECTBO BEIECTBA BCTYNMHT B PEAKIMIO MPHU
temnepatype 200 °C, ecim TEMIEPATYPHBIH KOIPPHUIIMEHT CKOPOCTU peakiuu paBeH 2. Bo ckoibko
pa3 UBMEHUTCS IPU ITOM CKOPOCTh peakiuu?

3amaua Ne3

Haiinute HadanpHbIE KOHIICHTPAIIMM WCXOJHBIX BEIIECTB W KOHCTAHTY PABHOBECHS PEAKIIUU:
Fe (n + H20 ) = FeO () + Hy (1), €criu paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOLIUX BEIIECTB PAaBHBI:
[H20]=0,3momp/1, [Hz] = 0,4 Moaw/m1.

3amaua Ned

Jia peakimonnon cucremsl: CO y + HoO ) = COz (y + Hy (7 HavanbHbIE KOHIIEHTPALUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/n. OnpeaenuTe KOHIICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBECHS paBHa 1,45.

3amaua NeS

Bripasute uepe3 KOHIIEHTpAIlMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIMINX PEAKIIAN:

N2(r) +3 H2(r) =2 NH3(1-), AH = -92,2 KI[)K;



COz(r) +C ()= 2 CO(F), AH = +160,5 x/Ix;
CO(F) + HZO(F) =CO, o T How), AH =-41,1 k]I x.
VKa)KuTe HalpaBJICHUE CMEIIEHUS XMMHIECKOTO PABHOBECHS STHX PEAKLMii: a) IPH NOHMKECHUH
TCMIICPATYpPbI, €CJIW OAaBJICHUC IIOCTOSHHO, 6) IIprU MHNOBBINICHUW OAaBJICHUA, €CJIW TCMIICpATypa
IIOCTOsIHHA.

Jlomamnee 3aganue Ne 3
no reme «PactBopbn»

3amaya Nel
B kakoMm o6beMe BojbI ciaenyeT pactBopuTh 135 r SNCly mist monyuenust 3 M pactBopa xjtopuaa

onosa (ll) ¢ mnorHocteio p=1,405 1/™Ma? |1t IPUTOTOBIIEHHOTO PACTBOPA PacCYUTATh: a) MACCOBYIO
noiro SnCly; 6) MOISPHYIO KOHIIEHTPAIIMIO SKBUBAJIEHTA; B) MOJISIIBHOCTb; I') TUTP; 1) MOJBHYIO JOJIO
SnCl,.

3amaga No2
Ckompko wmn  15%-ro pactBopa Na,CO; mnotHocteo 1,16 r/em® norpedyercst IS

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

3amaya Ne3
3aKOHYUTh MOJIEKYJISIPHBIE U HamucaTh COKpAIllEHHbIE HMOHHBIE YpaBHEHHUS peakiui

B3aHUMOJICHCTBHUS CJICAYIOIIUX BCUICCTB!:

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

3amaua Ne4.

Berauciuts pH 0,05 M pacTBopa CepHOM KHUCIIOTHI.

3ajmaya NeS.

Kakue u3 cnenyroumx cojeir moaseprarorcs ruaponusy: NaSOs, Cu(NOs),, KBr? CocraButh
MOHHBIE U MOJIEKYJIIPHbIE YPaBHEHUS FMAPOJIM3a COOTBETCTBYIOIUX cojiel. Kakoe 3nauenue pH (=7,
<7) IMEIOT PacCTBOPHI ATHX COJICH?

3amgaua Ne6.
Haiitu npoussenenue pactBopumocti PhCl,, ecniu B 200 Mt Boasl pactBopsiercst 2,17 T 3TOr0

COCIUHCHNA.

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

3amaya Nel
[TonGeputre KOAPGUIUEHTH B ypaBHEHUSX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

VKaxuTe THN KaXXI0N peakivu.
HJ + H;PO, — J, + H3PO3 + H,O
HNO, — HNO; + NO + H,O
H[AUC|4] + H,O, + NaOH — Au +NaCl +0O;, + H,O
NH4R€O4 +H, — Re + NHj3 + HQO
KBrO — O, + KBr

3amaga No2
CocTaBbTe ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIHHOW peakiuu. MeTOoJ0M 3JIEKTPOHHOTO

6aﬂcha HOI[GCPI/ITC KOB(I)(I)I/ILH/ICHTBI. YKaXnuTe OKUCINTENDb U BOCCTAHOBUTEI.
KMnO, + NaNO; + H,O —
NaCrO, + H,O, + NaOH —
Bi(OH)3 + NaS,05 + NaOH —
Bi,O; + C —
Mg + HNO;3 (pas6) —

3amaua Ne3
Jlanbl 1Be OKHUCIUTENbHO-BoccTaHOBUTENbHBIC mapbl: KNO;, KNOs; u Pb(NOgs);, PbO..



[Tonp3ysich TabmuIEed CTaHAAPTHBIX OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX IOTEHLMAIOB, COCTAaBbTE
ypaBHEHHE BO3MOXHOM peakumu B ykazanHoi cpene (HNOs). Paccuumraiite 3HaueHue
IEKTPOABIIKYILEH CUIIBI pEeaKIUH.

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

3amaga Nel
CocraBbTe 3JIEKTPOHHO-MOHHBIE YpPABHEHHUS OJEKTPOJHBIX IMPOIECCOB U  MOJEKYJISIPHOE

ypaBHEHHE TOKOOOpa3ylole peakiuy, MpoTeKarolell npu padboTe TralbBaHUUECKOTO 3JEMEHTa
Co/Co(NOs), // AI(NOg3)s/Al. Paccuntaiite DJIC (E) raipBaHHYECKOro 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSX.

[IpuHsB MOTEHLMAN aHOJAa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB MeTajula B KaTOAHOM pacTBope, mpu kortopoi DJIC rampBaHHYECKOTO DSJIEMEHTA
yMmenbiuTcsa Ha 0,02B.

3amaga Ne2

[IpuBenute cxeMbl SJICKTPOAHBIX MPOIECCOB U  MOJEKYISpPHBIE YPaBHEHHS PEaKIIMid,
NPOTEKAIOIINX MPU AIEKTPOXUMUIECKOM Kopposuu ranbBaHonapsl Co/Ni: a) B kucioii cpeze; 6) Bo
BIIQ)KHOM BO3/yXe€.

Onpenenure yObUIb MAacChl aHOJa MPU KOPPO3UHU B KUCIOM cpene 3a 20 MHH, €Clii CKOPOCTh
koppo3uu cocrapmia 0,01 /4.

3amaga Ne3

CocTaBpTe JJEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (aHOJI HHEPTHBIA) U
MOJICKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOMISIIEH MTPH AIEKTPOIH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOqy,

Breruncnute ¢akTuyeckoe KOJUYECTBO METaula, MOJMYYEHHOTO Ha KaToJe IpH DIEKTPOJIU3e
Co(NO3),, ecitu 3JIeKTPOIIH3 MPOBOAMIM B TeueHHH 1 4. BhIxoa MeTasia mo Toky coctaBui 85%.

YkaxxuTe BO3MOXKHbIE TPUYUHBI YMEHbBIIIEHUS BBIX0/1a METaJlJIa 110 CPABHEHUIO C PACUETHBIM.

TeMbl TBOPYECKUX 3aIaHUM
TBopueckue 3aaHus BBITIOIHIIOTCS 00YYalONIMMUCS B BUE MPE3CHTAIUH.
1. Kak xumus oTpakaet oKpyKaromuid MUp.
2. XUMUS B MOEH CIIENHaIbHOCTH.

KoHnTpoJsbHbIe BONpoCHI 10 TeMaM
KoHTpoJsbHbBIE BONPOCHI 110 TeMe «XMMHYeCKas TEPMOAUHAMHUKA»
OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: MTOHITHE CUCTEMBI, BUIbI CUCTEM.
TepmoauHaMudeckre napaMeTpsl U QYHKIIUU COCTOSTHUS CUCTEMBI.
Buyrpennss sueprus. Pabora. Temora.
I[TepBbIii 3aKOH TEPMOAMHAMUKY (BBIBOJ).
OHTaIbNUs KaK (QYHKIUS COCTOSIHUS CUCTEMBI. DHTAJIbIINSA 00pa30BaHUs BELIECTBA.
TennoBoit 3¢ddexr xumuyeckoit peakunu. DakToppl, BIMAONME HA TemIoBol 3ddekr
XUMHYECKOW PEaKIUH.
Tepmoxumust. 3akoH ['ecca.
CrnenctBus u3 3akoHa ['ecca.
OHTponUs Kak (PyHKIHS COCTOSIHUS CUCTEMBI.
10. Bropoii 3aKOH TEPMOAMHAMHKH.
11. Tperuii 3aK0H TEPMOJTUHAMUKH.
12. Dueprus ['n606ca.
13. HanpasieHue caMOnpoOU3BOIBLHOIO MPOTEKAHUS XUMHUUECKUX PEAKIIUH.

oo, wdE
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KoHTpoJibHbIe BONIPOCHI 10 TeMe « XMMHYeCKasi KHHeTHKA»
Xumnueckass KHHETHKA. CKOPOCTh XMMHYECKOW PEAKIIMU U METO/IbI €€ PETYITUPOBAHMS.
2.  BrusHue KOHIIEHTpALUU Ha CKOPOCTh XUMUYECKOM peakiny (3aKOH JeHCTBYIOIUX Mace).

=
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Bnusaue Temneparypbsl Ha CKOpOCTh XuMuueckor peakiuu. [IpaBuno Bant — 'odda.
Teopust aKTUBHBIX CTOJIKHOBEHU AppeHuyca.

DOHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoIHOro KOMILIEKCca. DHEpreTuYecKas JuarpamMmma.
Kpuas Makcsenna — bonbiimMana. DHepreTuueckuii 6apnep.
Karanutnueckue cucremsl.

Bnusgnaue kaTtanu3aropa Ha CKOPOCTb XUMHYECKOW pEaKIiHU.
I'OMOreHHBINM U reTepOreHHbIN KaTalaus.

KonebarenbHble peakiuu.

Xumuyeckoe paBHoBecue. OOpaTuMble 1 HEOOPATUMBIE PEAKIIUU.
KoHcTanTa XUMHUYECKOTO PaBHOBECHSI.

Cwmenienue xumudeckoro pasHosecust. [Ipunnun Jle-1llarense.
Biusinue KoHUEHTpalu, 1aBJIeHUs U TEMIIEPATyPHI.

@®a30BbIE PABHOBECHUSI.

®dazoBble AUarpaMMbl AJis OJHOKOMIIOHEHTHBIX CUCTEM.

KounrtpoJabnbie Bonpockl 1o TeMe «PacTBopbI»
[lonsiTue pactBopa. PactBopuMocTs BeniecTBa. PactBopumocTs rasa.
PactBopsl. CmocoObl BBIpaKEHHsI KOHIICHTpPALIMM PpacTBOPOB (MaccoBas JIOJIs, MOJIApHAs
KOHIIEHTpAIUs1, MOJISIPHAs KOHIIEHTPALKs SKBUBAJICHTa, MOJIbHAS JIOJIS, TUTP).
Konnurarusasle cBOMCTBA pacTBOPOB. M ieanbHbIi pacTBOp.
3axonsl Payns: I (Tonometpuyeckuit) u Il (30ynnnockonuueckuit ¥ KPUOCKOITUYECKUiN).
OcMmoc. Ocmotrueckoe napieHrne. CxemMa 0CMOMETpA.
KuciioTHO-0CHOBHBIE B3aMMOJICHCTBHS BEIIECTB.
WNonnasi Teopust KUCIOT U OCHOBaHMM AppenHuyca. OCHOBHbIC TOHSTHS U TIOJIOKEHUS TECOPUU
Appennyca.
Juccoumanusa KHCIOT, OCHOBAaHMW M COJIEM C TOYKM 3pEHUsS HOHHOW Teopun AppeHuyca
(mpumepsr).
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DIEKTPOIUTHI.
Jucconmarnus cnabbix 2MeKTpoauToB. KoHCTaHTa ArCCOUAIIIH.
3akoH pa3basnenus OcTBanba.
Peakiinu moHHOTO OOMEHa MEX]y AJIEKTPOJIUTaMU (Ha MpUMepe peakiiuii oOpa3zoBaHus caaboro
AJIEKTPOJIUTA, OCAIKA U Ta3a).
[Ipou3sBeneHne pacTBOPUMOCTH.
HonHnoe npousseneHue BoAbl. BOTOPOIHBIN U THAPOKCUIIBHBIN MOKa3aTEeNH.
I'maponus coneid. Tunel rugponnsa conen.
KonnuecTBeHHBIE XapaKTEPUCTUKH MPOLIecca THIPOIH3a.
@akTOpHI, BAUSAIOIINE HA IPOLIECC TUAPOIU3A.

KonTpoJsbHbIe BONpock 110 TeMme «/lucnepcHbie CHCTEMBbI»
I'ereporennsie cMecH. JlucnepcHbIe CHUCTEMBI.
Hucnepcrocts. Kinaccudukanum qUcrepeHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TM0POOHBIE KOIOUIBI.
Crioco6bI nostyueHust KOJTOUTHBIX PACTBOPOB.
CTpoeHue KOJIOUIHBIX YaCTHII.
IIpaBuno ®dasguca — Ileckosa.
Y CTOHYMBOCTh KOJUTOUAHBIX cucTeM. CTaOnuIn3aTopshl.
Koarymnsmust mnoduiabHbIX 1 TM0()OOHBIX KOJUIOUIOB.
CenuMeHTanusa KOJIJIONUIO0B.
Koarynsuust KoJuIOUIHBIX paCTBOPOB JIEKTPOIUTAMH.
[TpaBumno llyneue — 'apau. Koarynupytromas crnocoOHOCTb.
OnTuyeckue cBONCTBA KOJIJIOUIHBIX PAaCTBOPOB.
DJIEKTPUYECKUE CBOMCTBA KOJJIOMIHBIX PACTBOPOB.



KonTpoabHbie Bonpock! o Teme «OKUCIUTETbHO-BOCCTAHOBUTE/IbHbIE
MPOLECChI»
OCHOBHBIE IOHATHUS TEOPUH OKUCIIUTEIEHO-BOCCTAHOBUTENIBHBIX PEaKIUil.
OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA BCIICCTB.
Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIIH.
Turbl OKUCIUTEbHO-BOCCTAHOBUTEIBHBIX PEAKIU (IPUMEPHI).
OKuCIUTENbHO-BOCCTAHOBUTENBHBIM MOTEHIHAIL.
VYpasuenue HepHcra.
CocraBieHne OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIU.
HanpaBneHnue OKuCIUTENbHO-BOCCTAHOBUTENbHBIX PEAKLIUH.

LN~ WNE

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «DIeKTPOXUMHUYECKHE CUCTEMbD)
DnekTpoxuMudeckune cuctembl. Kimaccudukarus 3eKTpOXUMUIECKIX TTPOIECCOB.
DIEKTPOXUMHUYECKHE MTPOLIECCHI, TPOTEKAIOIIUE HAa IPAaHULIE pa3/iesa «MEeTalll — pacCTBOPH.
I"anpBannveckuii anemMeHT Januaisa — SIkoou.

DNEKTPOABUKYIIAs CUJIa TalbBAHUYECKOTO JIEMEHTA.

W3mepenne SIEKTPOAHBIX MOTEHIMAIOB. Psii  CTaHAAPTHBIX AJIEKTPOJIHBIX MOTEHIIMAIOB.

CBolicTBa METAJJIOB B COOTBETCTBUU C MX MOJIOKEHUEM B PSIIy HAMIPSHKCHUH.

VYpasuenue HepHcra.

DNEKTPOIN3 PacIiaBoB U pacTBOpoB. KaTogHble 1 aHOAHBIE TIPOIIECCHI.

O0benunenHbl 3akoH Papazest. Beixo o Toky.

Kopposus metannos. Knaccudukaiiys KOppo3UOHHBIX MTPOIECCOB.

10. Xwumwuueckas KOppo3usl.

11. DnexTpoxumuyeckas KOppo3us. AHOJHOE OKHCICHHE MeTaula U KaTOAHOE BOCCTAHOBJICHHE
OKUCITTUTES.

12. Tlpumepsl KOppO3UU B KUCIIOH cpeie U aTMOCPEpHOI KOPPO3HH.

13.  CkopocTh KOppO3HH.

14. 3ammTa METalIOB OT KOPPO3UH.

15. 3ammTHBIC TOKPHITHS.

16. DnexTpoxuMHUYECKHE CIIOCOOBI 3aIUTHI OT KOPPO3UH METAJIIOB.

17. Xumudeckue UCTOYHUKH TOKA. ['aTbBaHUYECKHI DJIEMEHT.

18. Xwumuueckue UCTOYHUKU TOKA. AKKYMYISTOPBI.

19. Xwumudeckue UCTOYHUKH TOKA. TOTUIMBHEIC dJICMECHTEHI.

arLONE
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7. OnleHoYHbIE CPeACTBA JJIS MPOBEIEHUs MPOMEKYTOUHOM aTTeCTAlIMU

[IpomexxyTouHasi — aTTecTalsl WMEET  IEJbK0  ONPENCIHTh  CTENEeHb  JIOCTHIKCHUS
3aIlUIAHUPOBAHHBIX PE3yJbTaTOB OOYYEHUS M0 JUCHUIUIMHE XHUMHS 3a ONpPEAENICHHBIH TepHoI
o0OyueHusl.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHHs] M OLICHOYHBbIC CPEACTBA IS NPOBEICHHS
NMPOMEKYTOYHOM aTTeCTALMH:



CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

I1K-5

CHOCOOHOCTBIO UCIIONB30BaTh B MPAKTHYECKOW NEATEIBHOCTH CIEHHATU3UPOBAHHbIC 3HAHUSA (DYHIAMEHTAIBHBIX Pa3/esioB (U3UKU, XUMHH, OMOXUMHH,
MaTeMaTHKU JUIsl OCBOEHMS (PU3MUYECKUX, XUMHUYECKHX, OMOXUMHMUYECKUX, OMOTEXHOJIOTMYECKUX, MUKPOOMOIOTNYECKHUX, TEIUIOPU3NUECKUX IPOLECCOB,
IIPOUCXOISIIMX IIPU IPOU3BOJICTBE NPOAYKTOB IUTAHUS U3 PACTUTEIIBHOIO ChIPhsI

3HaTh

- OCHOBHBIC XHMHUYCCKHE IIOHATHA,
ITIOJIOXKCHHSA U 3aKOHBI,

- MCTOABI TCOPECTUYCCKOI'O n
OKCIICPUMCHTAJIBHOT'O
HCCIICOOBaHUA, MCTOABI
MaATEMaTHYICCKOI'O aHajJm3a n
MOICIIMPOBAHUA

Hepeqenb meopemu4ecCKux 60npocoe K zauemy.:

1. Oxcunpl. UMx knaccudukanusa. Homenknarypa. CrocoObl TOJMY4YeHHS U XUMHUYECKHUE
CBOIICTBA.

2. OcHoBanus. Mx knaccuduxanus. Homenknarypa. CrocoObl MOJIy4€HUS M XMUMHUYECKHE
CBOIICTBA.

3. Kucnorel. Ux xmaccudukanusa. Homenxmatypa. CrocoObl TMOMy4eHHS W XHMHYECKHE
CBOIICTBA.

4. Comu. Ux xnaccudukanus. Homenknarypa. CriocoOb! moydeHusl 1 XUMAYECKHE CBOKCTBA.
5. XUMHUYECKUE CUCTEMBI, TapaMeTpbl U (PYHKLUU UX COCTOSHHUSL.

6. [IepBblil 3aKOH TEPMOAVHAMUKH.

7. TennoBoil 3¢ ekt XuMuueckoi peakuuu. DHTaIbINA. DHTAIbIN 00pa30BaHUS BEILECTB.

8. 3akon ['ecca u ero ciuencTBus.

9. OHTponus. BTopoil u TpeTnii 3aKOHbI TEPMOIUHAMHUKH.

10. Ouneprua I'mbbca — kpuTepuil HampaBICHHOCTH XUMHYECKHX pEaKUUid B 3aKPBITHIX
CUCTEMaAX.

11. CkopocTh XMMHUYECKOH peakliny U (GaKkTOpbl, BIUSIOLINE HA HEe.

12. 3aKoH JIEHCTBUA Macc.

13. MonekynsapHOCTb U IOPSIOK PEaKIUH.
14.  IlpaBuno Baut-T'odda.
15.  VpaBHenue AppeHuyca. DHeprusi akTUBALUH.

16.  Karanmuzatopsl. [OMOreHHBII U reTeporeHHbIN KaTaius.

17.  MexaHU3Mbl XUMHUYECKHUX PEAKIIHI.

18.  Xwumwuyeckoe paBHOBECHE, KOHCTaHTa paBHOBECHSI.

19. Cwmemenne xumuueckoro pasHosecus. [Ipuanun Jle-Ilarense.
20.  CrocoObl BeIpaXKeHHs KOHIIGHTPALUI B pacTBOpPax.

21. PactBops! snektponuToB. CTeneHb W KOHCTAHTA AJIEKTPOJIUTHIECKON AUCCOIUAINH. 3aKOH
pa3basinenus OcTBanbaa.
22.  Jlucconmanus KHCIIOT, OCHOBAHUH, coyieil. AM(pOTEPHBIC AIEKTPOJIATEHI.




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

AJIEMEHT OueHouHbIe CpeiCcTBa
KOMITETCHIINH 00yueHms
23.  PactBopumocTts. IlpousBeneHrne pacTBOPUMOCTH. YCJIOBHE OOpa30BaHUS M PACTBOPEHUS
OCaJIKOB.
24, Huccounanusa Boasl. MoHHOE npousBeeHune Boabl. pH.
25.  TI'maponu3 coneii. CTeneHp M KOHCTaHTa THAPOIIH3a.
26. OKHCIUTETbHO-BOCCTAHOBUTENIBHBIC CBOMCTBa BemiecTB. Kitaccudukamusi OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUA.
217. CocraBneHne ypaBHEHHH  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEakUWid  MEeTOJaMu
AJICKTPOHHOTO OaJlaHca.
28. OKHCIIMTENIbHO-BOCCTAaHOBUTEIBHBIN MOTEHITMAN. Y paBHeHHE HepHeTa.
29.  HampasieHue OKACIUTEILHO-BOCCTAHOBHTEIBHBIX PEAKIIUN.
30. DIEKTPOXUMHUYCCKHUE CUCTEMBI. DJIIEKTPOIHBIN TOTCHIIHAIL.
31. lanpBannyeckuii 3aeMeHT Jlanuais SIkoou.
32. DIEKTPOXUMHUYECKHUE CUCTEMBI: JICKTPOJIM3 paciuiaBoB. [I[puMeHeHHe 2IeKTpoIn3a.
33. OnexTpoan3. AHOAHBIA M KaTOJHBIM IIPOLECCHl IPU UIEKTPoin3e pacTBopoB. [Ipumenenue
ANEKTPOJIN3A.
34.  3akons ®apanes.
35.  Kopposus. Buasl koppo3un. CiocoObl 3alIUTH METANIOB OT KOPPO3HUHU.
36.  OCHOBHBIC METOJIBI XUMHUYECKOTO aHATH3A.
37.  KauecTBeHHBII U KOMMYECTBEHHBIN aHAIIN3.
38. OcHoBHbIE TPUOOPHI M 00OPYIOBAHKE TSI XUMUYECKOTO aHAJIM3a BEIIECTB.
39.  Meroauku npoBe/eHHs OnbITOB. [IpaBiia TEXHUKH 0€30MaCHOCTH.
YMmerb - pemiath ~ pacueTHble  3aJauu Ilpumepnvie npakmuueckue 3a0anus 011 3auema:
MIPUMEHUTEITEHO K MaTepuany 1. HammcaTh 3JIEKTPOHHBIE YpPAaBHEHHS JJIEKTPOIHBIX IMPOIIECCOB, YpaBHEHHWE CyMMapHOU
MIPOrpamMBbl, TOKOOOpa3ytomeit peakuuu, BeIYUCIUTh DJ[C rarbBaHUYECKOTO 3IJIEMEHTa, €ClIM KOHIEHTpPaluu
- MPOBOAUTH JKCIEPUMEHTAIbHBIE | HOHOB METAJUIOB PABHEI: [AI3+]=0,001 MOJIB/II, [C02+]=0,1 MOJIB/JI.
HcCIeA0BaHUs JUTSt OCBOEHUS 2. Hanmmcath MOHHBIC U MOJIEKYJSpHBIC YpaBHeHUS peakuuii ruaponusa coneit: KsPOy; NaySOy,
XUMHYECKUX U Omoxummueckux | ZnCl,.
MPOIIECCOB,  MPOUCXOIAMIMNX  MPHU 3. 3aKOHUYUTH YpaBHEHHs pEaKlUii, HAMMICAB UX B MOJIEKYJISIPHOU U MOHHOU opmax:

IMPOU3BOJCTBC IMPOAYKTOB ITMTAHUA
U3 paCTUTCIBHOI'O ChIPbA

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

4. B 2 1 pactBOpa ruapokcuja kanbiusa conaepxutcs 478,8 r Ca(OH),. [InotHocTh pacTBOpa
1,14 r/mn. PaccunTaiite: w(Ca(OH);); Cym; Cox; Cry N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHHUSI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN:
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KoCr,07 + FeSO4 + H,SO4 — , KMnO4 + NapSO3 + HyO —.

6. Hamucath SJEKTpPOHHBIC YpaBHEHHUsS OJJICKTPOJIHBIX MPOIECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3yroleil peakuuu, BoIYUCIUTh, DJ[C raJlbBAHMYECKOTO 3JIEMEHTa, €ClIM KOHLEHTPaluu
MOHOB MeTaIuIoB paBHbl: [Mn**]=0,01 mous/i, [Au**]=0,1 Moub/1.

7. 3aKOHYUTH YPAaBHEHHS PEAKIMi, HAITMCAB UX B MOJICKYJISIPHOW M MIOHHOHM dopmax:

NH4OH + HNO3 —, Zn(OH); + NaOH—, AIPO4 + Na;SO4 —.

8. Hamucath ypaBHEHHs PEaKIUii THIpOIU3a B MOJIeKyasipHoM U woHHOM Bue: Aly(SOy)s, KCI,
Na,SOs.

9. HamucaTth 5J€KTpPOHHBIE YpaBHEHHUS OAJIEKTPOJIHBIX IPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromieil peakunu, BeIUCIUTh J/IC raqbBaHUYECKOTO 3JIEMEHTA, €CIIM KOHIEHTPAIUU
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 TOTYy4EeHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Coxs Cmi N(Al2(SO4)3) u N (H,0); T.

11. Hamwmcath 3JI€KTpOHHBIE YpaBHEHHS 3JICKTPOJHBIX IIPOIIECCOB, YpaBHEHUE CyMMapHOU
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJ[C raibBaHMYECKOTO 3JIEMEHTa, €ClIM KOHILEHTPaluu
FOHOB MeTaILToB paBHbl: [Mn?*]=0,01 mous/m, [Ag*]=1,0 Mos/m.

12. 3akOHUYHUTH ypaBHEHUS PEAKIIH, HATUCAB UX B MOJIEKYJISIPHOM U HOHHOM BUJIE:

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

13. Onpenennre TEPMOAMHAMUYECKYIO BO3MOKHOCTb NpoTekaHus peakuuu CaOgy + 2 Cyo =
= CaC; (v + CO(, AH; = 460 k/I)x npu crannapTHBIX ycnoBuax. PaccuuTaiitTe 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/moms K.

14. CocTaBbTe ypaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIU:
KMnO4 + NaNO», + H,SO,4 —, CI‘Q(SO4)3 + Br, + NaOH —.

15. Onpenennte TePMOIMHAMUYECKYIO0 BO3MOXHOCTB npoTekanus peakiuu 2 Cly ) + 2 HO
=4 HCly + Oz (, AH; = 115,6 x/[x npu craHgapTHBIX ycnoBusX. Paccuuraiite TemmepaTypy
nauana peaknuu, ecian S(Cl)=223 Jix/mons-K; S(H,0)=189 JIxx/mons K; S(HCl)= 187 Ix/mons-K;
S(02)=205 Tx/monb-K.

16. Harucarp ypaBHEHHsI peakiiiii THAPOIH3a B MosieKyisipHoM U noHHOM Buje: CrCls, NaNOs,
K,CO:s.

17. CoctaBbTe ypaBHEHUS OKUCITHTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIU:

K>Cr,07 + NaSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.
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18. I'omorenHass peakuus nporekaer mno ypaBHeHuto Hr o + b oy = 2 Hly). Havanbnas
KOHIIEHTpauusi Bogopoaa 2,1 mone/n, nona 1,5 monb/1. Bo CKOMBKO pa3 M3MEHUTCS CKOPOCTh
peakuuu, korga npopearupyet 30% Bogopona?

19. B 640 mu Boab! pactBopuin 160 r xnopuna xenesa (I1I). [InoTHOCTs monydeHHOro pacTBopa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crmj N(FeCls) u N (H20); T.

20. Onpenenurte TEPMOJUHAMHUYECKYIO BO3MOXHOCTh IpoTeKaHMs peakiuu CS; ) +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 Ix/mons K; S(CO,)= 213 Jx/monb-K;
S(S0,)=248 JTxx/moab-K.

21. Peaknusa uger nmo ypaBHeHHuo: 2 Hy oy + Sy () = 2 HyS). HauanpHas koHueHTpanus
BOJIOpOJIa 2 MOJIB/1, cepsl 1,5 Momnb/n. OnpeneanTe BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh pPeakluu K
MOMEHTY, Korjaa npopearupyet 0,7 Moib/1 Bogopoa?

22. Ompenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTD MPOTEKaHUS peakuuu 2 ZNS () + 3 Oy =
=2 2Zn0 ¢ + 2 SO; (1), AH; = -890 kI npu cTaHIapTHBIX ycinoBusx. Paccuuraiite Temmneparypy
Hayana peakiun, eciu S(ZnS)=58 Ix/mons K; S(02)=205 Tx/mons K; S(ZnO)= 44 JIx/mons K;
S(S0,)=248 Jxx/monb-K.

23. HauaspHble KOHIIEHTpPAlMU UCXOAHBIX BelecTB B peakuuu: 2 SO, ) + Oy () = 2 SO3 () Obin
pasusbI 1,8 Monbs/nm SO, 1 2,4 Moib/m Oz. Bo CKOJIBKO 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. Paccuuraiite: w(H3PO4); Cyv; Cox; Cmy N(H3PO4) 1 N (H20); T. 1. dns
peakimu CHy n + CO; oy = 2 CO (y + 2 Hy () ompemenuTe BO3MOXKHOE HANpPABIECHHUE
CaMOIIPOM3BOJILHOTO TEUYEHHS pEeaklWd MpU CTAHIAPTHBIX YCIOBHSX W Mpu  Temmeparype T
=927°C, ecin TennoBOIt 3¢ exT peakuu 10 3aJlaHHON TeMIepaTypbl HE U3MEHUTCS. YKaXHUTe: a)
BBIJICJISICTCSl WIIM TIOTJIONIACTCSl SHEPrHs B XOJE peakiuu; 0) MPUUMHY HaWICHHOTO W3MEHEHUS
sHTponuu. Paccunraiite TemmnepaTypy Hadala peaKilim.

25. BeIpa3uTte uepe3 KOHIIEHTPAIMH PEeareHTOB KOHCTAHTBI PAaBHOBECHS CICAYIONINX PEaKIIHA
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIkx. YKaxure HalnpaplICHHUE CMEIIEHUS XUMHUYECKOIO
PaBHOBECHSI STHX PEaKIWi: a) MPHU TMOHIKEHIH TEMITEPaTyphl, €CII JaBJIeHUE TIOCTOSHHO; 0) TpH
MOBBILICHUH JIABJICHHUS, €CITH TeMIIEpaTypa MOCTOSHHA.

26. CKOJIbKO MHJUTHIIUTPOB 96%-HOTO pacTBOpa CEpHOW KHUCIIOTHI ¢ TUIOTHOCTHIO 1,84 r/mi
notpebyercs i npurorosienus 2 i1 0,25M pactBopa?
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27. Kakue w3 creayrommx cojieii moasepratorcs ruapoinsy: NaSiOz. Cu(NOgs),. KBr?
CocTaBpTe MOHHBIE M MOJEKYJSPHbIE YpaBHEHHUs T'HAPOJM3a COOTBETCTBYHOIIMX coiiel. Kakoe
3HaueHne pH (< wim> 7) ©UMEIOT pacTBOPHI ATUX COJICH?

28. 3omb runpokcuaa Maraug noiydeH nyrem cmemmuBanus 0,02 i 0,011, pactBopa MgCly u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsii 4acTUIl MOJYYEHHOTO 30Ji1 M HAMMIIHUTE
dbopMyIly €ro MHUIIEIUTHL.

29. PaccuuTaiiTe 3JeKTPOABIKYILYIO CHIIY U OMPEeNIUTe HAMpaBICHHE CaMOIPOU3BOIBLHOTO
MPOTEKAHUsI PEAKIMH TPU CTAHJAPTHBIX YCJIOBHSX, WCIOJB3Ys 3HAYCHHUS OKUCIUTEIHHO-
BOCCTAaHOBUTENBHEIX nToTeHuanos HJ + H;PO, — J, + HPO3; + H,0.

30. [IpuBeamTe CXEMBI AJICKTPOJHBIX TPOIECCOB M MOJICKYJISIPHBIC ypaBHEHUS pEaKIUH,
NPOTEKAIOIINX TPH IEKTPOXUMHUYECKOM Kopposun rajgpBanonapbl Co/Ni: a) B kucio# cpene; 6) Bo
BJIQXXHOM Bozayxe. Onpenenure yObUIb Macchl aHOAA MPU KOPpO3UU B Kuciol cpene 3a 20 MuH,
€CJI CKOpOCTh Kopposuu coctaBuia 0,01 r/y.

31. CocTaBbTe 2JIEKTPOHHO-NOHHBIC YPABHEHHMSI JIEKTPOIHBIX MPOIIECCOB (aHO WHEPTHBIN) U
MOJIEKYJISIPHOE ypaBHEHHUE pEaKIMH, TMpoucxoisduie mnpu siaextponuze pactBopa CoSOy
Boruncnure QakTuueckoe KOJWYECTBO MeETajlia, MOJYYEeHHOTO Ha KaTojJ€ MPU DJIEKTPOJIU3e
Co(NO3),, eciau 3IIEKTPOIM3 MPOBOIWIN B TeueHUH | 4. BbIXoJ MeTaimuia mo TOKy cocTaBui 85%.
YkaxkuTe BO3MOKHBIC TPUYMHBI YMEHBITICHUS BBIX0/Ia METAJIJIa 110 CPABHEHUIO C PACUETHBIM.

Bnanets

- HaBBIKAMU MPUMEHEHUS OCHOBHBIX
XUMHUYECKUX 3aKOHOB B
npodeccnoHaNbHOM e TENbHOCTH;

- HaBbIKAMH o0paboTKu 51
WHTEPIPETUPOBAHUS  PE3YJIbTATOB
IKCIIEPUMEHTA,

- CITOCOOHOCTBIO OOBSCHSITH
Pe3YIIbTAThI HCCIACAOBaHUS
MIPUMEHHUTEIHHO K

poeCCUOHATHHON JIEATETLHOCTH

Ilpumepnvle npakmuyeckue 3a0anus 0na 3auema:
[TpoBecTy aHAW3 BIUSHUS KOHIICHTPAIIUU HA CKOPOCTh XMMHUYECKOUN peakiuu
Na;S;03 + HpSO4 = S + SOz + NaSO4 + HyO mo skcnepuMeHTanbHBIM JaHHBIM. [IpoBectu

00pabOTKy TOJYYEHHBIX JIaHHBIX C HCIOJb30BAHHUEM COBPEMEHHBIX HMH(YOPMAIIMOHHBIX
TEXHOJIOTUH. Pe3ynbTaThl ONTOB NPEACTaBUTH B BUJE TaOIUIIBI 1.
Tabmuma 1
Howmep O0Bem, M1 KoHnuenTpanus Bpems Ckopoctb
ombiTa | NaS,0;3 H,O H,SO4 Na;S,03, 102 | mosnenus peaknuu, 10,
MOJIB/JT MYTH, C !
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
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[To naHHBIM TAOIHUIBI 1 TOCTPOUTH IrpadMK 3aBUCHMOCTH CKOPOCTH PEAKIUU OT KOHIICHTPAIIUK
THOCY/b(aTa HATPUs, OTIOKUB Ha ocu adciucc koHmeHtpamuio Na,S;0Os;, a Ha ocw opaMHAT —
CKOPOCTh PeaKIiu.

CrenaTh BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHLIEHTPAIMK THOCYIb(aTa HaTpusl.




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
KOMITIETEHIIMI: B X0 KOHTPOJbHBIX MEPONPUATUN JOMYCKAIOTCS OLIUOKH, MPOSBISETCS OTCYTCTBUE
OTJIENbHBIX 3HAHWUH, YMCHHM, HABBIKOB, OOYYAIOIIUIICS UCIIBITHIBACT 3HAYUTEIILHBIC 3aTPYIHEHUS MTPU
OIIEPUPOBAHUY 3HAHUSMU M YMEHUSIMU MPU UX [IEPEHOCE HA HOBBIE CUTYALIUU.

«HE 3aYTEHO» — OOYYaIOIIUICS HE MOXKET IOKa3aTh 3HAHUS HA YPOBHE BOCIPOU3BEACHHS U
00BsicHEHUSI HHPOPMAIIHH, HE MOXKET IMOKa3aTh UHTEIUIEKTyallbHbIE HABBIKU PEIICHUS TPOCTHIX 3aa4.
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TUCHUIUTMHE «XUMHS» A 00y4arolMXcs BCEX HalpaBiICHUM MOJITOTOBKU M CHEIHMATIbHOCTEH BCEX
dopm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuToropckuii roc. Texuuueckuii yu-t um. I'. U.
HocoBa. — MarauToropck : MI'TY um. I'. Y. Hocosa, 2020. — 41 c. — TekcT : HermocpeICTBEHHBIH.

6. Uynpoa, JI.B. PactBophl: Meroanyeckas pa3paboTka K CaMOCTOSATENIBbHOM paboTre Mo
TUCHUIUIMHE «XUMHS» A1 00y4yaronIMXcs MO BCEM HAIpaBJIEHUSM MOJATOTOBKU M CHEIMAIBHOCTSIM
Bcex Qopm obOyuenus / JI.B. Uymposa, D.P. Mymuuna, O.A. Mumypraa; MarHuToropckuii roc.
texandeckuid yH-T uM. ['. M. HocoBa. — Maruutoropck : MI'TY um. I'. U. Hocosa, 2017. — 26 c. —
Tekcr | HenmoCcpeACTBEHHBIN.

7. Konsima, JI.I'. KonmnuaHbie pacTBOpBI: METOIMYECKHUE YKa3aHUS K JabopaTOpHON padoTe mo
TUCLUUIUIMHE «XHUMUs» A1 00YydYaIOMIMXCsl M0 BCEM HAlpaBJIEHUSIM MOJATOTOBKHM M CHELHUATbHOCTAM
Bcex (opm obyuenus / JL.I'. Komsma, JILA. boabsH; MarHuTOropckuii Toc. TeXHUYECKHU yH-T uM. I
N. HocoBa. — Maruutoropck : MI'TY um. I'. U. Hocosa, 2017. — 9 ¢. — TekcT : HemocpeacTBEHHBIH.

8. Komsma, JI.I'. OKuCIUTENFHO-BOCCTAHOBUTEIFHBIE PEAKIMU: METOIUYECKHE YKa3aHUs K
nabopaTopHoil paboTe Mo AUCHUILIUHE «XHUMUS» I 00YJaroIUXCsl BCEX HalpaBJIEHUH MOJTOTOBKH
u crenuaigbHocTeit Beex (opm obOyuenus / JL.I. Komsma, E.B. Tapaciok; Marauroropckuii roc.
texHnyeckuid yH-T uM. I'. M. HocoBa. — Maruutoropck : MI'TY um. I'. M. Hocosa, 2020. — 10 c. —
TekcT | HemocpeACTBEHHBIN.

9. Komsnma, JI.I'. OKMCAMTENbHO-BOCCTAHOBHUTEIbHBIE PEAKIMU U  IJIEKTPOXUMHYECKHE
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27


https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true

HaMpaBJICHUAM TOATOTOBKH M CIIEHHAILHOCTSIM Beex (popm obyuenwus / JI.I'. Konsaa, E.B. Tapaciok,
3.P. Myminna; Marauroropekuii roc. texunueckuit yu-T um. I'. . HocoBa. — Marauroropck : MI'TY
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10. Mumypuna, O.A. DJIEKTPOXMMHUYECKHE TMPOLECCHI: METOIMWYECKHE YKa3aHusi K
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r) [Iporpammuoe o6ecnieuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieueHune

Haumenosanue [10 Ne norosopa Cpox ettt

JIUIICH3UHU

MS Windows 7 Professional (s 15571 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

HpO(l)eCCI/IOHaJ'IbHI)Ie 0a3mbl JAaHHBbIX U I/Il—[(t)OpMaIII/IOHHbIe CIIPpaBOYHbIC CHCTEMbI

1. OnexTpoHHas 0a3a nepuoanueckux uinaHuil 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-aHaIUTHYEeCKast 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 - EnquHoe okHO gocTyna K MHPOPMAIMOHHBIM pecypcam

URL.: http://window.edu.ru/ , cBoGOIHBIi JTOCTYII.
S. denepanbHOEe rocyIapcTBEHHOE OroJpkeTHoe yupexnaeHue «denepanbHblii HHCTUTYT

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

9. MarepuajibHO-TEXHU4YECKOE O0ecneyeHne M CUUIIITUHbI

MaTCpI/IaJ'IBHO-TeXHI/I‘-ICCKOe obecrneucHUe JAUCIMITIIIMHBI BKIIFOYACT!:

Tun u Ha3BaHUE ayJUTOPHUH OcHanienue ayiuTopun
YyeOnble ayIuTOpUHn nas | MyabTuMenuiiHble CpeACcTBa XpaHEHHUsA, Iepeladyud u
NIPOBEACHUS 3aHATHUH | IpeacTaBieHus HUHGOpMaLUU

JEKIOUOHHOTO THIIA
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Tun u Ha3BaHUE ayJUTOPUU

OcHalueHue ayuTopun

YuebHbIC ayIuTOpUH nns | O0opynoBaHue JUIsl  BBIOJIHEHUS 1a00paTOPHBIX pPadoT,
NPOBEACHHUS nab0paTOPHBIX | XUMHUYECKas TIOCY/Ia, PEaKTHUBBI,

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

TEKYIIEeTo KOHTPOJIS u

NPOMEKYTOUYHOH aTTeCTaluu

I[ToMmemenus nas | [lepconanbupie  kommbroTepbl ¢ makerom MS  Office,
CaMOCTOSITEIbHOM paboThl | BBIXOZOM B HWHTEpHET M C JOCTYIIOM B 3JCKTPOHHYIO
00yJarIuxcs nH(}OPMaIIMOHHO-00pa30BaTEIBLHYIO CPEAY YHUBEPCUTETA.
[Tomemenuss it xpaneHus u | Cremaxu, celdbl IUisd XpaHSHUsT y4eOHOTO 000pyI0BaHUSI.

NPOQUIAKTHIECKOTO OOCITY)KHBAHUS
y4eOHOTr0 000pYTI0BaHHS

NucTpyMeHTHI
000opymOBaHUS.

TSt peMoHTa nabopaTOpHOTO
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