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Pabouas nmporpamma cocrasiena Ha ocHoBe PI'OC BO 1o HampasiieHHIO 110JrOTOBKH

29.03.04 TexHomorust Xya0XKeCTBEHHOH 00pabOTKH MaTepuasoB, YTBEPXK/ICHHOIO IPHKA30M
MOwuH P® ot 01 oxtsa6ps 2015 romza Ne 1086.

PaGouass mporpamma paccMOTpeHa U ojxo0peHa Ha 3aceJaHuM Kadeapbl XHUMHH

«18» centsabps 2017 r., mpotoxomn Ne 1.
3aB. kadeapoi M / H.J1. Mensauk /

Paboyasi mporpamma ono0peHa METOIUYECKONH KOMHUCCHEH MHCTHTYTA €CTECTBO3HAHUS
U cranaptuzanuu «25» centsiops 2017 r., npotokon Ne 1.

[Ipencenarens - / N.YO. Me3un /

L
CortacoBaHo:
3aB. kadeapoit Xy10)KeCTBeHHON //
00paboTKH MaTepHaioB _A 0O M/[/ ~ JCA.T ABPHIIKOB /
, J rr
Pabouast mporpamMma cocraBiieHa: JOLEHT KadeIpbl XUMHH, K.X.H., JIOIIEHT
(7/}///&5:0/4 / E.B. Tapaciok /

(4

Peniensenr: JOUEHT Kadeapbl pU3HUecKoil XUMHH U

XHMHYECKON TEXHOJOTHH, K.X.H., JOLEHT
/ / C.A. Kpsuiona /

/




JIncr perucTpanuu H3MeHeHHH | 10O THEHH I

Jlara, No
No Posnes P Kparkoe conepxanue IIPOTOKOJIA [Tonmuck
n/n U3MEHEHHS!/ TOTIOJTHEHUS 3acelaHus 3aB.Kadeapoi
Kadeapsl
1 8 Axrtyanu3sanus yuebno- | 22.10.2018 r.
METOIUYECKOTO U | mnpotokon Ne 2
UH(GOPMAIIHOHHOTO O0ecTeUeHHSI c%é///fég
JMCIUTUIAHBI -
2 |8 AxTyanu3anus y4ebHO- 15.10.2019 r.
METOIUYECKOTO U | 1mporokois Ne 2 %
UH(pOpPMaAIIMOHHOTO ObecneyeHus vé/% |
JUCIUTUIAHBI
3 8 AxTtyanu3anus yaebno- | 01.09.2020 r.
METOIUYECKOTO u | mporokos Ne 1 QZ’A ) %

HH(OpPMAIIHOHHOTO ObecreyeHus
JHUCIHUILUIAHBI




1. Ilesan ocBOEeHMSsI AN CIUIIJIMHBI

Hemsamu OCBOEHHUS JHCIATIIHHBI «XuMUS»  SBIIIETCA dhopmupoBaHue
(dyHIaMEHTAIbHBIX 3HAHUW B OO0JACTH COBPEMEHHOW XHWMHH, BKIIOYAIOIINX OCHOBHBIC
MOHATHUS, 3aKOHBI U 3aKOHOMEPHOCTH, OIHMCHIBAIOIINE CBOMCTBA XMMHUYECKUX COCIMHCHHIA;
pa3BUTHE HABBIKOB CAMOCTOSITEIILHON pabOThI, HECOOXOIUMBIX TSI IPUMEHEHHUST XMMHUYECKUX
3HAHUW TPU HW3YYCHUH CHEHUAIBHBIX JUCUMIUIMH W JalbHEHIIEH MpaKTUYECKOU
JIeSITENLHOCTH.

2. MecTO IMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOIl MPOrpaMMbl MOATOTOBKH
O0akajaBpa

Jucnunnmna «XuMus» BXOJUT B 0a30BYI0 4aCTh 00pa30BaTeIbHONU MPOrPaMMBI.

Jlis  w3ydeHWs JUCHMIUIMHBI HEOOXOJWMBI 3HAaHWS, YMCHHUS W  BIIAJCHUS,
c(hOpMUpOBaHHbBIE B pe3y/bTaTe IMOJIYYCHUS CpelHero (MoJHOoro) obuiero oOpa3oBaHUs IO
JUCIUILIMHAM «XUMHUI», «DPu3ukay, «MaTemMaTuka.

3HaHUS M yMEHUS, MOJYYEHHbIE MPU HM3YYCHHHM JAHHOW JIUCUUILIMHBL, SBIISIOTCS
OCHOBOM ISl JAJIbHEHIIIETO M3y4YeHUs TaKUX JUCLIMIUIMH, Kak «JKoJjorus», «bezonacHocTh
JKH3HEIACITCILHOCTI.

3. Komnerenuun ofyuyaiomerocsi, (opmupyemble B pe3yJbTaTe OCBOEHHS
AMCHUILJIMHBI M IVIAHUPYeMble Pe3yJIbTaThl 00y4eHHs

B pe3yjibTaTe OCBOCHHUA AUCHUIIINHBI «X MU O6y‘l&IOH.IPII>iC5I JOJIDKCH 06J'Ia)laTB
CICAYIOIUMHU KOMIICTCHIIUAMM:

CTpyKTYpHBIH 2JIEMEHT [1nanupyemble pe3yabTaTbl O0yUeHUs
KOMIIETCHIIUH

OIIK-4

TOTOBHOCTBIO HCIIOJIB30BATH OCHOBHBIC 3dKOHBI CCTCCTBCHHOHAYYHBLIX JOUCHUIUIMH B
HpO(beCCI/IOHaHI)HOI\/'I ACATCIIBHOCTH, MNPUMCHATH MCTOABI MAaTEMaTH4YCCKOI'0 aHajlin3a H
MOZACIINPOBAHUS, TCOPETHUICCKOI'O U SKCIICPUMCHTAJIBHOI'O UCCIICAOBAHUS B (I)I/I3I/IK6, XHUMUU,
OKOJIOTHH

3HaTh - OCHOBHBIC XUMHWYCCKUEC ITOHATHS, ITOJTOKCHHUA U 3aKOHBI,

- MCETO/JbI TCOPECTUUCCKOT'O n SKCIICPUMCHTAJIBHOT' O
HUCCICI0OBAaHUs, METOABbI MATEMaTH4CCKOI'o aHaJIn3a n
MOJCIIMPOBAHUSA

YmeTs - pemaTb pacyeTHbIE 3aJaydl MPUMEHHUTENLHO K Marepuany
MPOrpaMMBl;

- MPOTHO3UPOBATH BO3MOXHOCTh MTPOTEKAHUS CaMOTPOU3BOJIbHBIX
ITPOLIECCOB B PA3JIMYHbBIX XUMHUUECKHUX CHCTEMAaX

Bnanets - HaBBIKAMH TPUMEHEHUSI OCHOBHBIX XHWMHUUYECKHX 3aKOHOB B
npodeccnoHaNbHON IeATENbHOCTH,
- MPAKTUICCKHUMH HaBBIKAMH TEOPETHIECKOTO u

OKCIICPUMCHTAJIBHOT'O UCCJIICTOBAHUS B 00JIaCTH XUMUH

OIIK-7
CIIOCOOHOCTBIO K MPOBEICHHIO SKCIIEPUMEHTATIBHBIX UCCIIEAOBAHUH (DPU3UKO-XUMUYECKUX,
TEXHOJOTHYECKUX U OPTaHOJIENTUYECKMX CBOMCTB MaTEPUAIIOB Pa3HBIX KJIACCOB

3HaThb - COBPEMEHHBIC HAIIPABJICHUS PA3BUTHSI HAYYHBIX TEOPHH,
- METObI UCCIIEIOBAaHUN (PU3UKO-XUMHUYECKUX, TEXHOIOTHYECKUX
Y OPraHOJIENITHYECKUX CBOMCTB MATEPUAJIOB PA3HBIX KJIACCOB




VYMeThb

- ONPEIEIIATH 1EJIN U 3a/1a4l UCCIICIOBAHHM,

- MPOBOIUTH OSKCICPUMEHTAIBHBIC HCCICIOBAaHUS  (PUUKO-
XUMUYECKUX, TEXHOJIOTMYECKUX U OPTraHOJICITHYECKHX CBONCTB
MaTepuaioB pa3HbIX KIJIACCOB,

- MPUMEHSTH TIOJYYCHHBIC PE3YJIbTAThl HA IPAKTUKE

Bnaners

- METOJIaMu HCCIIeI0BaHUIN (U3UKO-XMMHYECKHX,
TEXHOJOTHYECKUX M OPraHOJENTHYECKHX CBOWCTB MaTepUajoB
Pa3HbIX KJIACCOB,

- HaBblKaMM O0OpabOTKH M MHTEPIPETUPOBAHUS PE3YIbTATOB
9KCIIEPUMEHTA,

- CIOCOOHOCTBbIO  OOBSICHATH  PE3YyNbTAaThl  HCCIEAOBAHUSA
MPUMEHUTEIHHO K MTPOPECCHOHATBHOMN e TETbHOCTH




4. CTpyKTYypa H coJepKaHue TUCUUIINHBI

OO6mmas Tpy10eMKOCTh JUCIUIUIMHBI COCTABIISIET 7 3aU4€THBIX CIMHMIIBI 252 aKaJl. 4acoB:
- KOHTaKTHas1 pabdora — 154,7 akaz. 4acos:
- aynuTopHas paborta — 149 akaj.4daca;
- BHEayIUTOpHas — 5,7 akaz.4daca
- camocTosTenpHas pabora — 61,6 akana.yaca;
- MIOJTOTOBKA K 3K3aMeHy — 35,7 akaj. yaca
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Tewma 1. [leppoanueckas cucrema u 2 4 4 | CaMOCTOATENbHOE U3ydeHNne TectupoBanue. OIIK-4 —3yB
CTPOEHHUE aTOMOB 3JIEMEHTOB yueOHOH TuTepaTyphl. OIIK-7 —3yB
- odopmieHwe  oTdera  mo|3amuTa naboparopuoii| OIIK-4 — 3yB
nabopatopHoit padore; abotel. TecTupoBaHue. OIIK-7 —3yB
Tewma 2. Xumnueckas CBA3b. 2 10 4 8 patop p ’ p p y
- CAMOCTOSITEIEHOE N3YyUEHHE
y4eOHOH JTUTepaTyphl.
Tema 3. Xumunueckasi| 2 6 4/41 8 |- odopmienne  oryera  mo|3ammTa naboparoproii| OI1K-4 — 3yB
TEpPMOJIMHAMHKA nabopaTopHoii pabore; pabotel. [lomamnee 3ananue|OIIK-7 —3yB
- pemienue gomamHero 3amanus Ne|Ne 1. TectupoBanue.
1;




- CaMOCTOSITEIbHOE  HM3yueHUue
y4eOHO! JTUTEPATYPBHI.
Tema 4. XuMmudeckass KHHETHKA 6 6/411 8 |- odopmienne  orueta 1O |3ammuTa nabopatopuoii | OI1K-4 — 3yB
nabopaTopHoi padoTte; paboter. Jlomamuee 3amanue|OIIK-7 —3yB
- pemienue gomaniHero 3aaanus Ne|Ne 2. TectupoBaHue.
2,
-CaMOCTOATEIbHOE U3y4eHue
y4eOHOM JTUTEPATYPBHI.
Tewma 5. PacTBOpbI 12 | 12/A1 | 12 |- odopmieHre  OTYETOB IO |3amura naboparopuoii| OIIK-4 — 3yB
nmabopaTopHBIM paboTam; pabotsl. Jlomamnee 3aganue|OIIK-7 —3yB
- pemienue gomaniHero 3aaanus Ne|Ne 3. TectupoBanue.
3;
-CaMOCTOSATEIbHOE U3y4eHUe
yueOHOM JTUTEPATYPHI.
Tema 6. KommiekcHbIe coeTuHEHUS 2 4 2,3 |- odopminenue  ordyera  mo|3ammra naboparopuoii| OIIK-4 — 3yB
nabopaTopHO# paboTe; paboTHI. [Ipencrasnenue|OIK-7 — 3yB
- BBITIOJTHEHHE TBOPUYECKOTO |Tpe3eHTaluu. TecTupoBaHue.
3aIaHus;
-CaMOCTOSITEIbHOE U3y4yeHHe
y4eOHOM JTUTEPaTypHl.
Hroro 3a cemecrp: 32 [32/12U| 42,3 3ager OIIK-4 —3yB
OIIK-7 —3yB
Tema 7. JlucniepcHbIe CHCTEMBI 10 |18/6MU | 6 |- odopmieHre OTYETOB M0 |3amura naboparoproii| OI1K-4 — 3yB
n1abopaTopHbIM paboTawm; pabotel. JlomamHee 3amanue|OIIK-7 —3yB
- pemienue gomamHero 3aaanus Ne|Ne 4. TectupoBaHue.
4;
-CaMOCTOSITEIbHOE U3y4yeHHe
yueOHOM JTUTEpaTypBhl.
Tema 8. OKuCIHTENBHO- 8 |10/41| 6 |- odopmieHue  oTuera  mo|3ammUTa naboparoproii| OI1K-4 — 3yB
BOCCTaHOBHUTEIIbHBIE MPOIIECCHI nabopatopHoit pabore; pabotel. Jlomamuee 3amanue|OIIK-7 —3yB

- pelIeHne JOManIHero 3afganus Ne
=

Ne 5. TectupoBanue.




-CaMOCTOSITEeIIbHOE U3yUYCHHE
y4eOHO! JTUTEPATYPBHI.

Tema 9. Duekrpoxumuyeckue| 3 10 | 14/61 6 |- odopwieHne  OTYETOB 11O |3amuTa nabopatopuoii | OI1K-4 — 3yB

CHCTEMBI nabopaTopHbIM paboTawm; pabotel. [omamnee 3ananue|OIIK-7 —3yB
- pemienue nomarnero 3aganus Ne|Ne 6. TectupoBanue.

6;
-CaMOCTOSITEeIIbHOE U3yUYCHHE
y4eOHOM JTUTEPATYPBHI.

Tewma 10. ITormmmepbr 3 4 521 | 1,3 |- odopmienue  ordyera 1o |3ammra naboparopuoii| OIIK-4 — 3yB
nabopaTopHoOi pabdoTte; paboTHI. OIIK-7 —3yB
- BBITTOJIHCHHE TBOpYeckoro | TectupoBanue.
3aJlaHus;

-CaMOCTOSITEIIbHOE U3yUYCHHE
yueOHOM JTUTEPATYPHI.

Tewma 11. KauecTBeHHBIN aHAIN3 3 2 4 2 3amura naboparopuoii| OIIK-4 — 3yB
- odopmneHnue  oTtdera  10|pabOTHI. OIIK-7 —3yB
nabopatopHoit paborte. [IpencraBieHre TBOPYECKOTO

3a1aHus (MPE3CHTAIINH ).
Hroro 3a cemecrp: 3 34 |51/184| 19,3 9K3aMeH OIIK-4 —3yB
OIIK-7 —3yB
HToro nmo qucummninue: 23| 66 |83/30M| 61,6 3ayer/DK3aMeH OIIK-4 —3yB
OIIK-7 —3yB

83/30U1 — B ToM umcIie, Yackl, OTBEICHHBIC HA PA0OTY B MHTEPAKTUBHOU (opMe.




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B npomecce mpenonaBaHus — OUCHUIUIMHBL  «XUMHS»  NPUMEHAETCS  TPaJuLMOHHAs
MH(POPMAMOHHO-KOMMYHUKALIMOHHAs! 00pa30BaTeIbHbIE TEXHOIOTHH.

Jlexuuu mpoxoAsAT Kak B HMH(OpPMAIMOHHOW (opme, rae MMeeT MECTO IOCIeI0BaTEeIbHOEe
U3JIO)KEHUE MaTepuasia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaTbHBIMU CpEICTBaMU, TaK U B (opMe JeKuuii-Oecepl WM AUajiora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMU, TAE€ TEOPETUYECKUUI
Marepual 3apaHee BbIAAETCS CTYIEHTaM ISl CAMOCTOSITEIbHOTO U3YUEHMs], U1 TOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLKs TPOXOJUT [0 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

B nexnuu MOTyT MCHOIB30BATHCS JIEMEHTHI MPOOJIEMHOr0 u3noxeHus. [IpoOnemHas Jexius
HAYMHAETCS C BOIPOCOB, C IOCTAHOBKH IMpPOOJEMBbI, KOTOPYIO B XOJA€ H3JIOXKEHHUS MaTepuana
HEOOX0AMMO pemmTh. Takasg JeKuus nOpeAcTaBisier co0oil  3aHATHE, Mpeanojararomee
MHULIMMPOBAHHOE IIPENOAaBaTEIeM IPUBJICYCHUE ayJAUTOPUU K PpELICHUIO KPYNMHOW HAay4YHOU
npoOJieMbl, pPAacKpPhIBA€T BO3MOXKHBIE IIYTH €€ pEIHICHHUS, I1OKa3bIBACT TEOPETUYECKYI0 U
MPaKTUYECKYI0 3HAUYUMOCTh AOCTHKeHuH. Ha mpoOrmeMHON JeKIuMyu HOBOE 3HAHWE BBOAMTCS Kak
HEM3BECTHOE sl CTyAeHTOoB. [lomydyeHHas nHOpManus yCBaMBaeTCs KaK JIMYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojJaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
MCIOJIb30BaHUEM JIEMOHCTPAIMOHHOTO XUMHUYECKOTO SKCIIEPUMEHTa, KOTOPBIA MO3BOJISIET Hanbosee
MOJTHO PEeAIM30BaTh METOJ| MPOOJIEMHOr0 OOYYeHHs uepe3 IOCTAaHOBKY IPOOJIeM € TOMOIIBIO
JNEMOHCTpAllUi SBICHUM, peakuuil uiu mporeccoB. Bo3MOXHO 0ObeAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOTO U PEaIbHOr0 3KCIIEPUMEHTA, YTO JIa€T BOZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTeneH! 0000IIEHHOCTH.

Jus  peamm3anuu  MHOOPMAIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHON  TEXHOJIOTHH
MPOBOJATCS JICKIMU-BU3YAJIU3ALMK, B XOJE KOTOPBIX H3JIOKEHUE TEOPETUUYECKOr0 Marepuana
COIIPOBOXKAAETCS MIPE3CHTALIEH.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcst B XoJie JabopaTopHbIX padoT, B X0A€ KOTOPBIX yueOHas
paboTa MPOBOAUTCS C peaJbHBIMM XUMHYECKMMM BemiecTBaMu. Ha mabGopaTopHbIX paboTax
BBITNIOJHAIOTCS TPYIIIOBbIE WIM WHAMBUAYAJIbHBIE 3aJaHus 1O npoiaeHHoN TteMme. IIpoBenenue
abopaTOpHBIX PabOT HEOOXOIUMO TPEABAPITh MHCTPYKTAXKEM IO MpaBuiiaM Oe30macHOil paboThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYAEHTOB K JlabopaTropHoW pabore
ABIIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeOopeThyeckoro BBeneHUs. [Ipu
IIPOBE/ICHUHU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YeTCS] METOJ KOHTEKCTHOTO OOy4YeHHs, KOTOpBIH
MO3BOJISIET YCBOMTH MaTepuan IIyTeM BBISBIEHUS CBsSI3€d MEXAy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooO0pa3HO  HCIOJB30BaThb  TEXHOJIOTHIO  KOJJIEKTHBHOIO
B3aMMOOOy4eHus (mapHylo paboTy) Tpex BHUIOB: CTaTMuYeckas Mapa, JIUHAMHU4YecKas mapa,
BapHallMOHHAs I1apa; COBMeEUIas €€ ¢ TEXHOJIOIHed MOYIbHOTO 00ydeHUs. BBINOIHUB SKCIEpPUMEHT,
oOy4aroruiicss GopMyIupyroT 0000IIIeHHBIE BEIBOBI IO CEPUU OMBITOB, UCTIOIB3YS TPUEMBI AaHAJIOTHH
U CPaBHEHHS.

CamocTtosTenbHas paboTa CTYJIEHTOB SIBJISETCS OJHUM U3 HamOojee >PQPEKTUBHBIX CPE/ICTB
pa3BuTHs MOTpeOHOCTH K Oyaymemy camooOpa3oBaHuto. CamocrosTenbHas paboTa CTYJIEHTOB
BKJIFOYAET B ce0s camble pa3sHOoOOpa3Hbie (OpMBI y4eOHOUM ACSITEIHHOCTU: BBIMOJHEHUE JOMAIITHUX
3aJJaHui, 3aBepuieHne o(opmieHus 1a0OpaTOPHBIX pPadOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHUE
OCHOBHOTO U JIONOJHHUTEIBHOTO MaTepuaia Mo ydyeOHMKaM M MocoOusiM, YTeHHEe M MpopaboTka
HAay4YHOH nuTeparypsl B OHONIMOTEKe, HamucaHue pedepaToB M KYpCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTeCcTaluu.

CamocrosaTenbHass paboTa CTYIEHTOB JOJDKHA OBITh HampaBlieHa Ha  3aKperieHus
TEOPETUYECKOr0 MaTepuana, U3JI0KEHHOIO IpernojaBaTelieM, Ha MpopadOTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITENTbHOE M3YY€HHUE, Ha TMOATOTOBKY K JIaOOpPaTOPHBIM 3aHATHUSAM, BBIOJHEHHE JOMAIIHUX
3aJlaHuM U MOJIFOTOBKY K PYOSKHOMY M 3aKIIOYUTENbHOMY KOHTpouIo. [lomumo 3Toro, oOydaromuecs
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



MIPENOIABATEIIEM.

[Tpu npoBeieHNH pyOeKHOTO U 3aKIIOUUTEIEHOTO KOHTPOJISI OCHOBHBIMU 33/1a4aMH, CTOSIIIIUMHU
nepeJ MperojaBaresieM, SBISIOTCA: BBIIBICHHE CTENEHH MPaBHWJIBHOCTH, 00beMa, TNTyOWHbI 3HAHUIA,
YMEHMM, HAaBBIKOB, IIOJIyUEHHBIX IIpM M3YYEHUM Kypca Hapsay C BbIIBICHUEM CTENECHU
CaMOCTOATEJIbHOCTU B IPUMEHEHUH MTOTYYEHHBIX 3HAaHUH, YMEHUI U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIEPUMEHTHPOBATh C HOBBIMU
dbopmamu koHTponsi. CrTyneHTaM TMpeasaraloTcsi TeCTbl U 3aJaud B DJIEKTPOHHOM BHJE, C
aBTOMATH3MPOBAHHOM CHUCTEMOH NpOBEepKU. B oTimume OT OOBIYHOTO TECTUPOBAHUS TAKOM CIIOCOO
KOHTPOJISI TO3BOJISIET CTYACHTAaM B JII000€ BpeMs IPOUTHU TECT, MPOAHATU3UPOBATH OMIMOKU U MPONTH
TECT BTOPUYHO.

[Tnan-rpaduk, nurepatypa, Marepuaibl K JEKIUSAM W JTaOOpaTOpHBIM padoTaM, TECTHI LIS
TEKYIIEr0 KOHTPOJISI, BOMPOCHI AJIi UTOIOBOTO KOHTPOJISI BBUIOXKEHBI JIJISi CAMOCTOSATEIBHOU pabOThI
oOyyaromuxcs Ha oOpazoBarenbHoM mnopTane PI'BOY BO «MarHutoropckuid rocynapcTBEHHBIN
TexHu4eckul yuusepcutet um. I'.1. Hocoay.

B nononHennn x Kypcy «XuMHM» OOydYarOUIMICS MOXET HMPOMTH B AMCTAHIMOHHOH (opme
onnaitH-kypc «Kak xumus oOBSICHAIET U M3MEHSET OKpyKarolui mMup» Ha maatdopme «OTKpbITOE
oOpasoBanue». Kypce cocrout mu3 10 nekmuii. Kypc nekumii 7aét nepBoHavalbHOE MPEACTaBICHUE O
XUMHHM U e€ pOoJId B JKU3HM ueinoBeka M oOmiectBa. OH cocTouT u3 JByX yacTeil. IlepBas u3 Hux
paccka3bIBaeT O TOM, KaK XUMUS OOBSICHIET OKPYXKAIOLIMI MUpP: KaK YCTPOEHbI BEIIECTBA, IOYEMY U
KaK MAYT XMMHYECKUE PEaKIMU, KaKhe BELIECTBA OIPEIENSIOT CBOMCTBA >KMBBIX CUCTEM. Bropas
4yacTh MOCBAIIEHA NPUKJIATHBIM ACIIEKTaM XHMHUU: OHA IOKAa3bIBae€T, KAaK XUMUS BIUSIET HA KU3Hb
o0miecTBa U yjiyd4lllaeT MOBCEAHEBHYIO JKU3Hb Jtofiel. B Hell pacckas3biBaeTcsi O IEHHBIX MPOAYKTax
XUMHUYECKON IPOMBIIIJIEHHOCTH, XMMHMYECKHX CIOC00axX MPOU3BOJACTBA HHEPrUM U  HOBBIX
MaTepuagax, HOBBIX BEIIECTBAX, HCIOJIb3YeMbIX B OBITY, COBPEMEHHBIX CTEKIIaX, MUTMEHTaxX U
Kpackax. ExeHenenpHble 3aHATHS OyayT BKIIOYATh MPOCMOTP TEMAaTHYECKUX BHUICO-JICKIUN H
BBIIIOJIHEHUE TECTOBBIX 3aJlaHUM C ABTOMATU3MPOBAHHON IMPOBEPKON pe3yJIbTaTOB M TBOPUYECKHUX
3alaHuil ¢ TocheayronmM oocyxaenneM Ha (opyme. Kypc sBisercs o0mieoOpa3oBaTebHBIM, HE
TpeOyeT crenualbHOW MOATOTOBKM M PACCUMTAH Ha IIMPOKYIO ayJAUTOPHIO CilyliaTesed, B NEPBYIO
ouepellb CTYIEHTOB HEXMMHUYECKMX BY30B U (aKyJIbTETOB W JIIOJCH, yXe MOJIyYMBIIUX BbICIIEE
o0pa3zoBaHMe, HO XKearoIIrX OO0JIbIIe Y3HATh 00 OKPY’KaroIeM MHUpE U MOBBICUTH CBOM OOIIEHAYYHBIH
YPOBEHb.

6. YueOHO-MeTOANYECKOE 00ecnieYeHre CAMOCTOSITeIbHON padoThl 00y4arouxcs

CamocrosiTenbHasi pabora oOydaroluxcs MOApasJeNsieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOIUT KaKk BO BpeMsl J1a0OpaTOPHBIX 3aHATHH, TaKk M Ha IUIAHOBBIX KOHCYJIbTAllUSAX, U Ha
BHEAYJIUTOPHYIO, TIPOUCXOJIAIIYIO BO BPEMsI MOATOTOBKH 00YJaIONUMHUCS OTUYETOB 10 JJa0OpaTOPHBIM
3aHATHUSAM U TIPU BBIOJHEHUN JOMAIHUX 33aHUH.

KoHTpoJibHBbIe BOPOCHI IS 321U THI JIA00PaTOPHBIX padoT
1 cemecTp
Tema 1. [lepuoanueckas cucteMa u CTpOEHHUE aTOMOB 3JIEMEHTOB

JIaGoparophas pabota Nel
«CBOICTBAa OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX COCTMHEHUI

Uro Ttakoe okcunbl? Ux kmaccudukamnus. Homenknarypa.
[lepeunciure OCHOBHBIE XUMUUYECKHE CBOMCTBA OKCUIOB.
Urto Takoe ocHoBanus? Ux knaccudpukarusa. Homenkmarypa.
[Iepeuncinure OCHOBHBIE XUMUYECKUE CBOMCTBA OCHOBAHUM.
Uro takoe kucnothel? Mx kinaccudukamnus. Homenknarypa.

agrownE



[IepeuncinTe OCHOBHBIE XUMUUYECKHE CBOMCTBA KUCIIOT.
Uro Ha3wiBaroT cosimu. Ux knaccuduxarms. Homenkmnarypa.
[lepeuncnure OCHOBHBIE XUMUYECKUE CBOMCTBA COJICH.

©ooNe

Tema 3. Xumuueckas TEpMOJMHAMHKA

JlaboparopHuas pabota Ne2
«OmpeerieHre YHTATBINNA PACTBOPEHHS U SHEPTUU KPUCTATMYCCKON PEIISTKHY

OCHOBBI XUMHYECKOH TEPMOTUHAMUKHU: TTOHSITHE CUCTEMBI, BUJIBI CHCTEM.
TepMmonuHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSHUS CUCTEMBI.
DOHTanenus 00pa3oBaHUs BEIIECTBA.

TennoBoi 3 PeKT XMMUIECKOHN peaKIuu.

@aKTopbI, BAUIIOMNE HA TETIIOBOH 3()(HEeKT XUMUYECKOH PeaKIHH.
Chopmynupyiite 3akon ['ecca.

Kakue cnencrus BRITEKAIOT U3 3aK0Ha ['ecca.

DOHTpOMUs KaK QYHKIMS COCTOSHUS CUCTEMBI.

ONoGa~WNE

Tema 4. XuMmudeckast KHHETHKA

JlaboparopHas padota Ne3
«CKOpOCTh XUMHUYECKHX PEAKIIHID)

UTto n3yyaeT XuMHU4ecKasi KHHeTHKa?

JlaiiTe ornpeneneHue CKOPOCTH TOMOT€HHOM U reTepOreHHON peakIlui.
Ot Kakux (aKTOPOB 3aBUCHT CKOPOCTh XUMUYECKOHN peaKium?

JlaiiTe onpeneneHne 3akoHa IEMCTBUS Macce.

UTto Ha3BIBalOT KOHCTAHTOM CKOpOCTU?

NookrwnpE

8. IloueMy noOBBIIEHNE TEMIIEPATYPBI YBEIUUUBAET CKOPOCTh pEaKLUU?

Tema 5. PactBopbl
JlabopaTtopHas pabota Ned
«I[IpuroroBiieHne pacTBOpa U yCTAaHOBJIEHUE €70 TOYHON KOHIIEHTPALIUN

Kakas renernueckast cBsi3b CyLIECTBYET MEX]Y K1aCCaMU HEOPTaHUYECKUX COCTUHEHUM?

Ot kakux (akTOpOB 3aBUCUT KOHCTaHTa ckopocTu? Chopmynupyiite npasuiio Bant-I'odda.
Uro Ha3bIBalOT TeMIepaTypHbIM KodppunueHToM? Kakie oH MOXET UMETh 3HaYCHUS?

1.
2.

Hepe‘{I/ICHI/ITC OCHOBHBIE CIIOCOOBI BBIPpAXKCHUS KOHOCHTPALUHU paCTBOPOB.
Kax pacCuuTaTh MOJIIPHYIO KOHLCHTPAIMIO PacTBOpa, €CJIM M3BCCTHA SKBUBAJICHTHAA

KOHIIEHTpauus?

3.

Kak paccunraTh Maccy pacTBOpa, €CiIM HM3BECTHAa MaccoBasi JOJS PacTBOPEHHOTO

BEILECTBA B paCTBOPE U Macca BOJBL.
4. UYTo Takoe SKBUBAJIEHT BellecTBa?
S. Kak paccunrars MOJISIpHYIO Maccy SKBUBAJIEHTa BellecTBa?
6. B kakux enquHuIIax U3MEpSAETCS TUTP paCTBOPEHHOTO BeniecTBa?

JlabopaTtopHnas pabota No5
«DNEKTPONUTUYECKAS TUCCOIHALIHSI

Kakue BermecTBa Ha3bIBaIOTCS ANEKTPOIUTAMU?
Yro Takoe MEKTPOTUTHIECKAST JUCCOIIHAITUS?
UTo Ha3BIBAIOT CTEMEHBIO JUCCOLMALIUY SJICKTPOIUTA?
Kaxue 31eKTpOoauTsl OTHOCATCS K CHIIBHBIM?
B kakom ciyyae peakiuy HOHHOro oOMeHa MPOTeKaroT HeoOpaTuMo?

agkrowpnE



6. Kakue BemiecTBa B MOHHBIX YPaBHEHUSX 3alIUChIBAIOT B MOHHOM Buje?
7. Kak pucconuupyror aMm(pOoTepHbIE JIEKTPOINTHI?

JlaboparopHas pabora Ne 6
«'upponus conen»

Uto Takoe ruposinu3 coyieu?

Kaxkue conu noaseprarorcst ruipoinzy?

Kaxk onpenenuts cpeny pactBopa conu?

Yto Takoe UHAUKATOPHI?

KonuuecTBeHHas xapakTepuCTHKa THAPOIH3A.

Kak paccuntarh KOHCTaHTY THAPOIHA3a?

Kakue gakTopsl BIUSIOT HA CMEIIEHUE PABHOBECHUS PEAKIIMH THIPOIU3a COIU?
[Ipu KaKuX YCIOBHSAX MOYKHO YCHUIIUTh THAPOJIA3 COJIN?

Kak M0oxHO 0CclTabuTh ruApoH3?

CoNor~wNE

Tema 6. KoMIuiekCHBIE COEIUHEHUS

JlaboparopHuast pabora Ne 7
«KoMItIeKCcHbIE COSTUHEHUS

Yr10 Takoe KOMILJICKCHBIC COCINMHECHUS?

Krnaccudukanus KOMIUIEKCHBIX COSAMHCHU.

[IpuBenuTe peakuus MOIyYEHUsT KOMIUIEKCHBIX COEIMHEHUH.

Kaxue noHbsl MOTYT OBITH KOMILJIEKCOOOpa30BaTEIIMU?

Kaxk nquccounnpytor B pacTBOpe KOMIUIEKCHBIE COEIUHEHUA?

Yro Ha3pIBaeTCI KOHCTAHTON HECTOMKOCTH KOMILICKCHOTO COCTMHECHUS?
Uto xapakTepu3yeT KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO COEAMHEHUS?

Noogok~wdPE

JIaGoparopHas pabota Ne8
«CmeneHre HOHHOTO PaBHOBECHS B PACTBOPE MAIOPACTBOPUMOTIO JIEKTPOIUTA»

Yro Takoe pacTBOPHUMOCTH BellecTBa?

Yro Takoe Mpou3BeJeHNEe paCTBOPUMOCTH?

Ot uero 3aBucHUT 00pa3oBaHKe OCa/iKa B pacTBOPAX JIEKTPOIUTOB?

ITpu KakMX YCIOBHSIX MOXHO PaCTBOPUTH OCATOK?

UYro Takoe nmpousBeaeHne GaKTUIECKUX KOHLEHTpalui?

Kak ¢ TOuku 3peHus CMeIIeHUS HOHHOTO PaBHOBECHs B PAcTBOpPE MallopaCTBOPUMOIO
AIIEKTPOJIUTA OOBSICHUTH BO3MOKHOCTh PACTBOPEHUS OCaaKa?

ocarwnE

2 ceMmecTp

Tewma 1. TucniepcHble cHCTEMBI
JIaGoparopHas pabota Ne9
«KommonaHsie pacTBOPHI»

Hucnepcusie cucteMbl. Knaccudukanum qucnepcHBIX CHCTEM.
CriocoOsI MoTydeHus: KOJUTOUTHBIX PACTBOPOB.

CtpoeHne KOJUTOUIHBIX YacTHII.

Y CcTOWYUBOCTh KOJUIOUAHBIX cucTeM. CTaOuIM3aTOPHI.
Koarynsuus komnonaos.

Koarynsauus KoJutouaHbIX pacTBOPOB AIEKTPOIUTAMHU.
[TpaBumno lyneue — Napau. Koarynupytromas cmocoOHOCTb.

NoohkownE



JlaGopaTtopnas pa6ota NelQ
«OrmpeieneHue ONTUIECKIX CBOMCTB KOJUTOUIOB)

YT0 Takoe HaHOTEXHOJIOTUA?

KaxoBbl epcrieKTUBBI IPUMEHEHUSI HAHOTEXHOIOT M1 ?

JIist KakuX 1esiel MCIoJIb3yI0T HaHOYACTHIL cepedpa?

Kakue merozp! nonyyeHus Hanodactull Bam uzBectHbl?

B yem ocoOeHHOCTH MoTydeHne HaHOYaCTHI] cepedpa MeTooM (hoTonuza?
Kaxue MeToabl MCIOIB3YIOT /17151 OLIEHKH Pa3MepOB YaCTHULL B 30J151X 7

Uro Takoe onTrueckas mioTHOocTh? Ha kakoMm mpubope ee onpenensror?
Kaxkoit meTo momy4deHust 4acTHI] KCTIOJIb30BaH B JIa0OpaTopHOM padote?
Jlj11 4ero BBOJSAT BOCCTAHOBUTENH IIPH CUHTE3€ YacTULL?

0. 3aueM 30516 00pabaTHIBAIOT PACTBOPOM T'MJIPOKCH]IA aMMOHUA?

1. Kak oueHnuBaercs arperaTuBHas yCTOHYUBOCTD 30J1€1?

RBRowoo~NoO~wNE

Tema 2. OKHCIUTENHLHO-BOCCTAHOBUTEIILHBIE IMpoueCChl

JlaGopaTtopnas pabora Nel 1
«OKHCITUTEIIBHO-BOCCTAHOBUTEIILHBIC PEAKITU)

Kakue peakuiny Ha3pIBalOT OKUCINTEIbHO-BOCCTAHOBUTEIbHBIMU?

UYTo Ha3bIBAIOT OKUCIIEHUEM U BOCCTAHOBJIEHUEM?

UTto Ha3bIBatOT OKUCIUTENIEM U BOCCTAHOBUTENIEM?

Ha3zoBure BeecTBa, M3BECTHbIE KAK CHIIbHBIE OKUCIUTEIH.

HazoBurte BemiecTBa, N3BECTHBIE KaK CHIIbHBIE BOCCTAHOBUTEIH.

Kakue peakiiuu OTHOCATCS K peakMsM AUCIIPONOPLIMOHUPOBAHUSA?

Kakue peakuiuy 0THOCSATCS K BHYTPUMOJIEKYJIIPHOMY OKHCIIEHHUIO - BOCCTAHOBJICHUIO?
Kakue peakiny OTHOCATCS K MEKMOJIEKYJISIPHOMY OKHCJIEHHIO - BOCCTAHOBIIEHUIO?

ONoGa~WNE

Tema 3. DNEKTPOXUMHUYECKUE CUCTEMBI
JlaGopaTtopnast pabota Nel2
«QNEKTPOXUMHUYECKHE MPOLIECCHI»

DnexTpoxuMuueckue cuctembl. Kimaccuduxarus sneKTpoXMMHYECKUX TPOIIECCOB.
lanpBarmveckwmii amement Jdanuamsa — Sxoown.
DNEeKTPOABMKYIAS CUJIA TAIbBAHMYECKOTO 3JIEMEHTA.

4, N3mepenne  SMeKTpOAHBIX  MOTCHIIMANIOB.  Psim CTaHOApPTHBIX  DIIEKTPOIHBIX
noteHuanoB. CBOMCTBAa METAJUIOB B COOTBETCTBUHM C UX MOJIOKEHUEM B Py HANPSIKEHUH.

S. VYpaBuenne HepHcra.

6. DNEeKTPOIN3 PaciiaBoB U pacTBOpoB. KaTo/iHbIE M aHOIHBIE TIPOLIECCHI.

7. O06bennHeHHBIHM 3aKk0H Dapases. Berxos mo Toky.

el

JlaGopaTtopnast pabota Nel3
«Koppo3sust MeTanion

1. Yro Takoe kKoppo3us?

2. Kakwue BuapI KOppO3UHN BaM U3BECTHBI?

3. Ilepeuncaure ciocoOb! 3alIUTHl METAJUIOB OT KOPPO3UH.

4. DnexTpoxuMHyecKas Koppo3usi. AHOJHOE OKHCIIEHHE MeTajlla U KaTOJAHOE BOCCTaHOBJICHHE
OKHCIIUTEISL.

5. Ilouemy Bo3pocia CKOPOCTh BBIAEIEHHS BOJOPOA MPH 100aBICHNUN COMU?



6. CpaBHHUTE pe3yabTaThl ONBITOB 10 KOPPO3UU INPHU KOHTAKTE Xeje3a M LIMHKA, U Keleza U
MEJ/IHOM MPOBOJIOKU B IMCTHIUIMPOBAHHON M «MOPCKOW» Boze. e mporiecc npoTekaeT ObIcTpee  YeM
BbI 9TO O0BSICHUTE?

Tema 4. [Tonmumepbl
Jlaboparopnas pabota Nel4
«MneHTruKams moJmmMepoB»

1. UTto Ha3bIBAIOT NOJMMEPAMU U OJIUTOMEPaMu?
2. N3 kakue coeMHEHU MOTy4YaroT MOJIUMEphI?
3. B pe3ynbprare Kakux peakuuii MO>KHO HOJIYYUTh TOJIUMEPHI?
4. [IpuBeauTe mpuMepsl peakuii MOJIMMEPU3ALNN U TTOTUKOHICHCAIUH.
5. Kakumu Metogamu MOXKHO UACHTU(DUIIMPOBATH MOJIUMEPHI?
6. I'ae npuMeHstoTCs MOIMMEpPHI?

Tewma 5. KauecTBeHHbII aHAINU3

JlaGopaTtopnas padora Nel5
KauecTBeHHbI aHaN3
1. UTo Takoe KaueCTBEHHbIN aHaIu3?
2. Jlig Kakux Lenei mpuMeHsieTcsl KaueCTBEHHbIH aHann3?
3. AJTOpUTM IIPOBEJCHUS KaU€CTBEHHBIX PEaKIMil Ha KATUOHBI U AHUOHBI.
4. Kakwne peakTuBbI TPUMEHSIOT JUIsl OOHAPYKEHUS XIJIOPHL K OPOMHJT HOHOB?
5. Kak oranuuTh npucyTrcTBHe B pacTBopax aHuoHoB Br u 1?7
6. J1J1s 9eTo UCIIoNIb3yI0 HHIUKATOPHYIO Oymary?
7. Kakue peakTuBbI NpUMEHSIOT 1Ji11 0OHapyxeHus cynbdat u pocdaTt HOHOB?
BapuanThl JoMalIHUX 3aJaHUH /151 BHEAYAUTOPHOH CaMOCTOATEIbHOUH padoThI
o0yuaruuxcsi Mo TeMam
Jdomamnee 3axanue Ne 1
no TeMe: «XuMH4YeCcKasi TEPMOIMHAMUKA)

3amaua Nel

Hus peakumn CHy ) + CO; (o = 2 CO ) + 2 H, () ompenenure BO3MOKHOE HalpaBlICHHE
CaMOITPOU3BOJIBHOTO TE€UYEHHUS PEAKIIMU NIPU CTAaHAAPTHBIX yCIOBHUAX M npu Temneparype T = 927 °c,
€cli TeIrI0BOM 3((eKT peakuu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BbIIEISAETCS
WIA TIOTJIOUIAETCS PHEpPrus B XOJ€ peakuuu; O0) NPUUYMHY HAWJIEHHOTO HW3MEHEHHs SHTPOIHUU.
PaccunraiiTe TemnepaTypy Hadana peakyH.

3amaga Ne2

Beraucnure Ternosoit adpdekr peaknun: CaCs ) + 2 HoOry = Ca(OH), () + CoH; (1), momb3ysce
CTaHJAPTHBIMHU TEIUIOTAMU 00pa30BaHMs pearupyrounmx BemecTB. CKOJIbKO TEIIOTHI BBIICIUTCS UIIH
MOTJIOTHTCS TipU oOpazoBaruu 2,24 1 CoH,?

3amaga Ne3

[Io TepMOXMMHYECKHMM  YpaBHEHHSIM  paccuMTaiTe  TemIoBOM  3PQexT  peaxiuu:
Hy ) + COz ) = CO () + Ho Of). TepMoxumudeckue ypaBHEHUS:

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

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

JlomamHee 3axanue Ne 2
I10 TEME «XI/IMI/I‘IECKaH KHHETHKA)»

3agaya Nel
Peaknusa nporekaer no ypasHenuto: O, ) +2 CO y = 2 COy (. HavanbHbele KOHIEHTpanyu



pearupyromux BemecTB paBHbl: [O2] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoIbKO pa3 U3MEHHUTCS
CKOpOCTh mpsAMou peakuuu, korjaa npopearupyet 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOI ¥ OOpaTHON PEaKINH, €CJIU YBEIIMUUTh JaBJICHUE B CUCTEME B J1Ba pa3a?

3amaga Ne2

[Ipu Temneparype 40 °c HEKOTOPOE KOJMYECTBO BEIIECTBA BCTyNAeT B peakiuio 3a 20MUH.
Paccuuraiite Bpems, mpu KOTOPOM JTO K€ KOJIMYECTBO BEIIECTBA BCTYNHUT B PEAKIMIO MPHU
temmneparype 200 °C, ecin TeMITepaTypHbIH KOA()(PHUIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoiIbko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh PEaKIuu?

3agaya Ne3

Haiigure HauanbHblE KOHIEHTPALMK HMCXOJIHBIX BEUIECTB M KOHCTAHTY PAaBHOBECHS PEaKIUU:
Fe (7 + H20 ) = FeO () + Ha (1), ecnim paBHOBECHBIE KOHLIEHTPALMU PEATUPYIOIUX BELICCTB PABHBIL:
[H20]=0,3momb/11, [Hz] = 0,4 Momn/m1.

3ajaua Ned

Jia peakuuonnon cucremsl: CO y + HoO ) = COz (y + Hy (7 HadanbHbIC KOHIICHTPALUU
pasusl: [H20] = 0,5 mons/in, [CO] = 0,6 Mons/n. Onpeaenute KOHIEHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaua NeS

BripasuTte yepe3 KOHIIEHTPAIMK PEareHTOB KOHCTAHThI PABHOBECHS CIEIYIOUINX PEaKI[Hil:

Ng(r) +3 Hg(r) =2 NH3(F), AH = -92,2 KI[)K;
COZ(F) +C (1) = 2 CO(F), AH =+160,5 x/Ix;
CO(F) + HzO(F) =CO, ™t Ho, AH = -41,1 xJIx.

YkaxxuTe HampaBlIeHHE CMEIEHUS XMMHUYECKOT0 PAaBHOBECHS 3TUX PEAKIIUIL: a) MPU MOHMKEHUU
TEMIIEpaTyphbl, €CIM JaBJIEHWE IOCTOSIHHO; O) MpH TMOBBIIIEHWW MJaBJICHUS, €CIIM TeMIlepaTypa
MOCTOSTHHA.

Jomamnee 3a1anue Ne 3
no reme «PacrBopbn»

3amaua Nel

B kakom o0beme Bosl cienyer pactBoputh 135 r SNCl, aist nomyyenust 3 M pactBopa Xjopuia
onoBa (Il) ¢ mnotHocThIO P=1,405 T/™Mn? J1yi1 IPUTOTOBIEHHOTO PACTBOpPA PACCUUTATh: a) MACCOBYIO
noio SNCly; 6) MOJSIPHYHO KOHIICHTPAIINIO KBUBAJICHTA; B) MOJISUIBHOCTD; T') TUTP; 1) MOJIBHYIO JOJIFO
SnCl,.

3amaya No2

Ckompko wmi 15%-ro pactBopa Na,CO; mnorHocteo 1,16 r/em® noTpedyeTcst ISt
npurortosnenus 120 mia 0,45 M pactBopa Na,COs3?

3amaua Ne3

3aKOHUUTH MOJICKYJISIPHBIE W HalucaTh COKpAlIeHHbIE HMOHHBIE YpaBHEHHS pEaKLUil
B3aMMOJICHCTBHS CIEIYIONINX BEIIECTB:

HBr + NaOH — AgNO3 + H,S —
Fe2(804)3 + KOH —» MgC|2 + (NH4)20204 -
Sb(OH);3 + H,SO4 — Sb(OH)3; + NaOH —

3agaua Ne4.

Boraucnute pH 0,05 M pacTBOpa cepHOil KUCTOTHI.

3ajgaua Ned.

Kakue u3 crnenyromux coneit moasepratorcs rugponudy: Na;SOsz, Cu(NOs),, KBr? CocraButh
MOHHBIE U MOJIEKYJIIpHbIE YpaBHEHUS TMAPOJIN3a COOTBETCTBYIoIUX cojiell. Kakoe 3nauenue pH (=7,
<7) UMEIOT PACTBOPBI ITUX COJEM?

3amgaga Ne6.

Haiitn npoussenenue pactsopumoctu PbCly, ecmm B 200 mur Bozsr pactBopsiercst 2,17 T aToro
COEIMHEHMUSL.

Jlomamuee 3axangue Ne 4
no TeMe «JlucnepcHbie CHCTEMBI»




3amaua |
30JIb TIOJIy4EH MyTEM CMElMBaHUsA pacTBopa A u pactBopa B. Onpenenurte 3apsn 4dacTuil

MOJTYYEHHOTO 30151 ¥ HAMUIIATE (POPMYITY €T0 MUIICIUIBI.

PacTBop Va, C, PactBop Vg, C,
Bap. Sonk A M MOJb/T B M MOJb/I
1 PbSO, Pb(NOs), 20 0,001 H. K,SO, 10 0,04 M

3amaua Ne2
Hanummure GopMyily MHUIIEIUTBI 30JIs, TIOJYYEHHOTO MPH IMOCTCIICHHOM MPHJIUBAHUU K BOJHOMY

pacTBOpY IEPBOM CONH, B3SITOM B M30BITKE, pa30aBIEHHOIO pacTBOpa BTOPOIl CoiMM. YKaXHUTE 3HAK
3apsga  KOJUIOMAHOM dyacTunbl. Kakoil M3 2IeKTpOIMTOB sBIseTCs Haubojee HSKOHOMHUYHBIM
KOaryJsiTOpoOM 3TOro 3051517

Bap. | PactBop 1 | Pacrtop 2 Koaryssarop
1 AgNO3 Kl NH4ClI; K;SOg; FeCls

3amaya Ne3
BeraurcnuTe mopor KoaryJsiuu pactBopa cyibdarta Harpus, ecinm nodasierue 0,003 x 0,1 H.

Na SOy Be3biBaeT koaryssmuto 0,015 i1 30ms?

Jlomamuee 3axanue Ne 5
no TeMe «OKHCJINTEILHO-BOCCTAHOBUTEIbHBIE MPOLECCHD

3amaya Nel
[TonGepure KOAPGUIUEHTHI B ypaBHEHUSAX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

VYKaxuTe TUN KaXXI0N peakivu.
HJ + H3PO, — J, + H3PO3; + H,O
HNO, — HNO; + NO + H,O
H[AUC|4] + H,O, + NaOH — Au +NaCl +0O;, + H,O
NH4REO4 +H, — Re + NHj3 + H20
KBrO — O, + KBr

3amaga No2
CocraBbTe ypaBHEHHUS OKHCIUTEIHbHO-BOCCTAHOBUTEIBHOW peakuuu. MeToaoM 3JIEKTPOHHOTO

6aﬂcha HO,[[6epI/ITe K03(I)(1)I/IHI/I6HTBI. YKaXnure OKHUCINTEND U BOCCTAHOBUTEI.
KMnO4 + NaNO, + H,O —
NaCrO, + H,O, + NaOH —
Bi(OH)3 + NaS,05 + NaOH —
Bi,O; + C —
Mg + HN03 (pas6) —

3agauga Ne3
JaHbl 1Be OKHUCIUTENbHO-BoccTaHOBUTENbHBIE mapbl: KNO;, KNOs; u Pb(NOgs);, PbO..

[Tonp3ysick Tabnuield CTaHAAPTHBIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MOTEHIMAIOB, COCTAaBbTE
ypaBHEHHE BO3MOXHOW peakumu B ykazaHHoW cpene (HNOs;). Paccuwmraiite 3HaueHme
ANEKTPOABMIKYILEN CHIIBI PEAKLIUH.

JlomamHee 3axanue Ne 6
1o TeMe «JIeKTPOXUMHUYECKHEe CHCTEMbD)

3amaga Nel
CocTaBpTe DIJIEKTPOHHO-MOHHBIE YpPaBHEHHUS JJIEKTPOAHBIX IPOLECCOB U  MOJEKYJISPHOE



ypaBHEHHE TOKOOOpa3ylole peakiuu, MpoTeKaroleil npu padboTe rajabBaHUYECKOTO 3JIEMEHTa
Co/Co(NOs3); // AI(NOg3)s/Al. Paccuutaiite DJIC (E) raqbpBaHUYECKOT0 3JIEMEHTA MPHU CTAHAAPTHBIX
YCIIOBUSIX.

[TpuHSIB MOTEHIMANT aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB MeTallyla B KaTOJHOM pacTBope, mnpu Kotopoil DJIC rajapbBaHUYECKOrO H3JEeMEHTa
ymenbiutes Ha 0,02B.

3agaya Ne2

[IpuBenuTe CXeMBI OJCKTPOAHBIX TPOIECCOB M  MOJCKYISPHBIC YPAaBHCHHS PEaKIIHiA,
MPOTEKAIOIINX MPU AJIEKTPOXUMHYECKOH Koppo3uu ranbBaHomapel Co/Ni: a) B kucinoii cpeze; 6) Bo
BJIQ)KHOM BO3/yXe€.

Omnpenenure yObUTh Macchl aHOJA MPU KOPPO3UHM B KHCIOW cpene 3a 20 MHH, €CIH CKOPOCTh
kopposuu coctapmia 0,01 /4.

3amaga Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJIJIEKTPOJHBIX IPOLECCOB (aHOJI HHEPTHBIA) U
MOJICKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOSAIICH P IIIEKTPOITU3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOqy,

Brrancnute ¢akTuyeckoe KOJIWYECTBO METajlla, MOJYYEHHOTO Ha KaToie NpU dSIEKTPOJIU3e
Co(NO3),, ecitu 3JIeKTPOIIH3 MPOBOAMIM B TeueHHH 1 4. Bhixoa MeTasia mo Toky coctaBui 85%.

VYKaXuTe BO3MOXKHBIC TPUUUHBI YMEHbBILIEHHUS BbIX0/1a METAJJIa 10 CPABHEHUIO C PACUETHBIM.

AynuTopHas caMOCTOsITeNbHAas paboTa OOYYarOIIMXCS MPEAINoJiaracT IMPOXOXKICHUE
TECTHPOBAHUS 110 KAKIAOMY pa3/ieiy AUCHUIUIMHBL TECThl BKIFOYAIOT TEOPETUYCCKUE U TPAKTUICCKHE
3aJlaHusl, OTBETHl HA KOTOpBIE TPEOYIOT TIIYOOKOrOo TIOHMMAaHUs H3YyYCHHOIO Marepuaia.
MakcuManbHOe KOJIM4YeCcTBO 0aioB B Kaxkaoil Teme kypca — 10.

BapHaHTbI TeMaTH4YeCKHUX TEeCTOBBIX 3aJaHUM IJ1 TEKYIIEro KOHTPOJIsA
Hepnozmqecxaﬂ CHCTEMa U CTPOCHHUE aTOMaA

B Ttecrax nmo teme «llepmonmueckas cuctemMa MW CTPOECHUE aTOMa» COACPKHUTCS HECSAThH
BOIIPOCOB, KOTOPBIE OLIEHUBAIOTCA B 1 OauI.

Tecr 1

1. Ywucno HelTpoHOB B Aape paBHO: (BbiOepuTe o1H OTBET:)
1. yucny 3eKTpOHOB
2. CyMMe 4Hclia IPOTOHOB ¥ AJIEKTPOHOB
3. pa3HOCTH OTHOCUTENILHOW aTOMHON MacChl ¥ YHCIIa IPOTOHOB B SiApe
4. mopsiIKOBOMY HOMEPY
2. B cocraB atoMHOrO0 sifjpa BXoAAT: (BeiOepute 0MH OTBET:)
1. >1eKTPOHBI U TPOTOHBI
2. HEUTPOHBI U JEKTPOHBI
3. HEUTPOHBI ¥ IPOTOHBI
4.IpOTOHBI, HEUTPOHBI U ITEKTPOHBI
3. B Kkakom psmy XMMHUYECKHE HIIEMEHTHI PACTION0KEHBI B TOPSAKE BO3PACTAHHSI UX aTOMHBIX
panuycoB? (BeiOepute o1H OTBET:)
1.B,Si,N
2.N,B,C
3.N, P, As
4. Na, Mg, K
4. OxoHYaHUE AIEKTPOHHOH (HOPMYJIBI ...5525p3. VYKaXuTe MOJT0KEHNE AIIEMEHTa B
NEPUOINYECKOI cucTeMe: Iepuo/l, TPYIILy, MOATPYIITY, HA30BUTE dJIeMeHT. (BriOepute ouH OTBET:)
1. 5 mepuon, 5 rpymnma, moboYHast TOATPYIIA, TEILUTYD



2. 5 mepuon, S rpynma, TJIaBHas MOATPYIIa, CypbMa
3. 5 mepuog, 5 rpymnma, no0oYHas MOATPyIa, HUOOUH
5. DnexrponHas ¢popMmysa aToOMa IMHKA B BO30OYKIEHHOM cocTostHUH: (BbiOepuTe oarH OTBET:)
1. 15°25%2p°3s°3p°4s'3d™%4p*
2. 15%25%2p°®3s%3p°45°3d"°
3. 1s%25%2p°3s%3p%4s23d°4p*
6. Uewmy paBHO 3HaYCHHE ITABHOTO KBaHTOBOTrO uncia? (BeiOepure oauH OTBET:)
1. uncny npoToHOB
2. 9UCITy JICKTPOHOB
3. yuCITy aTOMHBIX opOuTanei
4. yncily noAypoBHEH
7. B xakom coequHeHnH N MMeeT HAMMEHBIIYIO CTelleHb OKkucieHus? (Beibepure oquH OTBET:)
1. NH3
2. N,O
3. KNO;
4. HNOs
8. B psany okcumoB Na20— MgO— SO2 cpoiicTBa uamenstotTcs ot: (Beibepure oauH OTBET:)
1. OCHOBHBIX K KUCJIIOTHBIM
2. KUCJIOTHBIX K aM(OTepHBIM
3. aM(OoTepHBIX K OCHOBHBIM
4. KUCIIOTHBIX K OCHOBHBIM
9. B arome docdopa unciao 3IEKTPOHHBIX CI0eB paBHO: (BbiOepuTe oauH OTBET:)
1.3
2.4
3.2
4.5
10. Kakast opourans umeer chepuueckyro hopmy? (Beibepure ouH OTBET:)
1.f

2.d
3.p
4.3
Xumuueckas TEPMOAUHAMHUKA

B Tecrax mo teme «XuMuueckas TEpPMOJWHAMUKA»: TIEPBBIC MIECTh 3aJaHUN OIICHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aiI, a BOCBMOE, IEBITOE U IECSITOE 3aJaHusg — B 2 Oayua.

Tecr Ne 1

1. Tlpu paccMOTpEHUH XUMHUECKOW PEaKLIUU cucmema O3HAYaer:
a) HUCXOIHbIE peareHThl
0) TMPOIYKTHl XUMUYECKON peaKiuu
B) PEaKIMOHHBIN COCY]
I') MCXOJHBIC peareHThl U MPOAYKTHI peaKIIuu

2. TlepBerit 3aK0H (TIEpBOE HAYAIO) TEPMOJIMHAMHUKH MAaTEMAaTUIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K = Agp (- Ea/RT)

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

3. B sk30TepMuueckoil peaxium:
a) SHTAJIBINS PEaKIMOHHOM crcTeMbl noBbimaercs (AH > 0)
0) TertoBoit A3p ekt peakiuu orpunareneH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTembl yMeHbaeTcst (AH< 0)
I') AaBJICHUE PEAKIIMOHHOIN CUCTEMBbI ITOBBIIIAETCS

4. CranmapTHble TeTUIOBbIE 2P (HEKThI MPUHATO 0003HAYATH:

a) AUcr B) Q 1013°"



6) AHozgg F) AHct
5. Kakue u3 npuBeIEeHHBIX pEaKIUH SABIAIOTCA SHAOTEPMUUECKUMU?

a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K]I)x/Mob
6)H,+4/20,=H,0, AH = -242 K]I/Moib
B) 1/2 N2+ 1/2 O, =NO , AH = 90 K]I>x/Mo1b
r) 1/2Hy,+1/2 I,=HI, AH = 26 K]I>x/moib

6. Kakas w3 HanmMCaHHBIX HIDKE PEaKIMid OTBEYAET TEIUIOTe oOpa3oBaHus OKcuua azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N2+ 0O0=NO B) 1/2 N2+ 1/2 02 = NO
6) N+ 1/20,=NO r) NH;+5/20,=2NO +3H;0
7. Tlpu BoccranoBienuu 16r okcuga menu( || ) mo peakuuu :
CUuO () + C (rpagur) = CU () + CO (), mornotunock 22 kJIx TENIOTHI.
OHTanbnus 00pa3oBaHus OKCUAa Mea ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
8. Hna peakmuu  NiO oy + C (pagury = Ni ) + CO (. Onpenennre BO3MOXXHOE HaIpaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHUS PEAaKLIMY IIPU CTAaHAAPTHBIX YCIOBUSX U Ipu TemnepaType 627°C.

BemectBo AH®9s (K>x/MO0B) S°9s ([x/mMonb*K)
NiO () —239,7 38
C (rpagu) 0 5,74
Ni g0 0 29,9
CO -110,5 197,4

B otBere ykaxuTe 3HaueHHs >Hepruu ['mOOca mpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°C n TemmepaTypy Hadajla peakl1u

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsieTcst SHTPONUs NpHU pa3IokKeHUN KapOoHaTa KaJbLus?
a) yBeIMUMBaETCs B) HE YMEHbIIIAeTCs
0) yMeHbIIaeTCst T') HE 3HaI0
10. anHas peaxmus:
2KC|03 (TB) —>2KC1 (TB)+302 ) AH<O
MO>KET CaMOIIPOU3BOJIHO NPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HalpaBJIeHUU T') HE 3HAI0

XuMHu4yeckas KHHETHKA

B TECTaxX IIO0 TEMC «XI/IMI/I‘IeCKaH KHHCTHUKA: nepBoe, BTOpOG, TpeTI)e, quBepToe U I1ATOC
3amaHusa oneHuBaroTca B 0,5 Oamia; miectoe, ceAbMOE, BOCEMOE, AEBITOE U IecsAToe — B 1 Oami, a
OJIMHHAAIATOE — B 2,5 Oaja.

Tect Ne 1

1. Pasnmen xumMuu, U3y9aroIIHid CKOPOCTH M MEXaHU3Mbl XUMUYECKUX PEAKITHIA, HA3BIBACTCS

a) XUMHU4ecKasi TepMOIUHAMUKA

0) TepMOXHUMHUS

B) XMMHYECKasi KHHETHUKA

2. CkopoCTbh XMMHUYECKOH peaKifu — 3TO ...

a) BpeMms, 3a KOTOPOE MOJHOCTHIO PACXOAYETCsl OJJHO U3 HCXOTHBIX BEIIECTB

0) M3MEHEeHNEe KOJIMYECTBA BEIICCTBA PEareHTOB (WJIM MPOAYKTOB) PEAKIIUHA B €IUHUIY BPEMEHHU B
enuHUIle 00BEMa

B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIIUH K MOMECHTY OKOHYaHHS PEAKIINU



3. B kakux enuHMIIAX BBIPAKAETCA CKOPOCTh XMMHUYECKOU PEaKIIIu?
a) MOJIb JI et
0) Ge3pa3zmepHas BEIMYMHA
B) MOJIb" C
4. Ot kakux (haKTOpPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEaKIUii?
a) OT IPUPOIBI PEarupyrOINX BEIIECTB
0) OT TeMIepaTypsl
B) OT 00beMa PeaKkIOHHOTO cocy/a
5. CocrosiHME  XUMHYECKOIO  paBHOBECHs] ~ OOpaTUMBIX  MPOLIECCOB  KOJIWYECTBEHHO
XapaKTepu3yercs ...
a) paBHOBECHBIMH KOHIICHTPALUSAMH MPOYKTOB PEAKIHH
0) SHepruei aKTUBHU3aAIUU
B) KOHCTAaHTOI paBHOBECHS
6. Kak 3anuceiBaercs BbIpaxeHHE JIJIsl CKOPOCTU PEaKIIUU
4 NO ot 6 Hzo 4 NH3(r) +5 Oz(r)
a) V =k[NOJ*[H20] 6)V =K[NH3][0;] B)V = Kk[NO]*[H.0]°
Kak 3anumercs BmpameHI/Ie JUIsl KOHCTAHTHI paBHOBecus peakiuu A +2 B = C +D?
a) Kp = [C][D] / [A][B’
6) Kp = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]
8. Kakoif oTpe30k Ha AuarpamMme moKa3bIBaeT 3HaUCHHE TETI0BOro 3(pdexra peakunu?

ayl E % .
4
0) 2 2
v
B) 3 'y
y 3
—y A

v

XOJ1 peaKIfu

9. UYro MOXHO CKa3aTh O peakKIiH, N300paKCHHON Ha JUarpaMmme K Borpocy 8?7

a) HK30TepMHUUECKas peaKIus

0) SHIOTEepMHUUECKas PeaKIUs

B) peaKIs ONMCHIBAET COCTOSIHUE PaBHOBECHUS

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

CMelaeTcs BIEBO.

a) IpY IOHM)KEHUH TeMIIepaTypbl

0) Tpy MOBBILIEHUH TEMIIEPATYPHI

B) MY MTOBBIIIICHUH JIaBICHUS

11. Hns peakuuu Cy + 2 H 5 () = CH 4 () Ipu HekoTOpO# TeMmepaType KOHCTaHTa paBHOBECUS
paBHa 0,8. PaBHOBecHas KOHILEHTpalus BoaOpoAa paBHa 1,2 Monb/i. Beruucnure HCXOAHYIO
KOHIIEHTPALIMIO BOJIOPO/JIA.

a) 1,2

0) 3,5

B) 5,0

PactBopbI
B Tectax mo Teme «PacTBOphI»: mepBoe 3ajaHue OIleHHWBaeTcss B 1 Oamr, BTOpoe, TpeThbe,

4eTBepToe, MATOE W IecToe 3amanusi - B 1,5 Oamma; cempmoe, BOCBMOE, JCBSITOEC M JIECATOC — B
0,5 6amna.



Tect Nel

1. dnsa ypaBaenus peakiun CU SO4 + KOH — ... cokpallieHHOE HOHHOE YPaBHEHHE 3aMUIIETCS B BUJIE
1) 2K*+ S0, = K,S0,
2) Cu® + S0, + 2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO, + 20H™ = Cu(OH)xd + SO,*
4) Cu*" +20H™ = Cu(OH),4
2. Macca (B r) xnopuaa Hatpus B 300 mut 0,2 M pacTBopa paBHa

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

4. Jlna noxasneHus rujponusa xiaopuaa xpoma (I1I) cnenyer

1) 106aBHUThH COJSHYIO KUCIIOTY

2) n00aBUTH HIEIOYD

3) pa3zbaBuUTBH pacTBOP BOMAOI

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUIOTOBJIEHHBIM U3 TUAPOCYIb(paTa KajlbLus WU BOJbI, CyMMa
KO3 (PHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JUCCOLMALIMHN PACTBOPEHHOI'O BEILIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBopumocTh OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure npou3BeACHUE
pactBopumMoctu Ag2C204

1)510"%  2)1,16:10° 3)10,7-10°° 4) 2,31-10°°
7. MaccoBas 1071l paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOIICHUE

1) wmacchl BeecTBa K Macce BOIbl

2) KOJIMYECTBA BEIIECTBA K 00BHEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KoIMYeCTBa BElIeCTBA K 00BEMY pacTBOpa
8. K cnmabbiM s7eKkTpoiuTaMm OTHOCUTCS ...

1) THUAPOKCHT aMMOHUS

2) TUAPOKCHU] KaHs

3) XJOpU KaJbIus

4) mapraHIoBas KHCJIO0Ta
9. M3BecTHO, YTO BOJIHBIE PACTBOPHI MHOTHMX COJIEM MOTYT UMETh IIEIOYHYIO WM KHUCIYIO CpEe.y.
[IpyuuHoOii 3TOTO ABIAETCA ...

1) anexTpoinu3 coneit
2) JIUCTIPOTIOPIIMOHUPOBAHKE COJICH
3) THapaTHpOBaHHE COJICH
4) THaPOIU3 COJeH
10.3nauenue PH uucroii Boast ipu 25°C cocrasiser
N1 2)7 3)0 4) 10

Kossioniabie pacTBopsl

B Tecrax mo teme «JlucriepcHble cucteMbl»: 1-8 3amanus onenuBarotTcs B 0,5 6amt, 9-10 - B 2,5
bamna.

Tect Nel
1. ducnepcHOCTS - 3710...(BbiOepuTe oarH OTBET)

1. tmameTp yacTuil qucnepcHou (aszbl
2. BeNWYMHA, 00paTHas MOTIEPEYHOMY pa3Mepy YacTHUI] TUCIEPCHOH (a3bl



3. 001mas Macca 4acTHuIl JUCTIEpCHOM (a3bl.
2. Yto Takoe nopor koarynsuuu? (Beibepure oauH oTBeT:)

1. nanGonpiiasi KOHIEHTPAIHS 3JEKTPOJIUTA, BBI3bIBAIOIIAS KOATYIISIUIO 3015

2. HaMMEHbIIIasi KOHLIEHTPAIH 30151, BEI3BIBAOIIAs KOATYIISALIUIO

3. HaUMEHbIIasg KOHIEHTPALUs JIEKTPOJINTA, BHI3BIBAIOLIAS KOATYIISALIUIO 30715
3. Kakumu crioco6amMu MOXHO BbI3BaTh Koaryssiuio? (Beibepure oquH UM HECKOIBKO OTBET)

1. oxitaxaenue

2. 100aBJICHHUE AIEKTPOIIUTA

3. HarpeBaHue

4. cMenMBaHKe JBYX KOJUIOMIOB C pa3HOMMEHHBIMU 3apS’KEHHBIMU YaCTULIAMU
4. st 307151 xjopuaa cepedpa, MOJIy4YEHHOTO peakuuei
AgNO3+NaCl(n36)=AgCl+NaNOg3, Hauny4dmuM  KOaryJaupyloIimuM JeWcTBUeM OyneT 00JanaTh
pactBop ...(BriOepure onuH oTBET)

1. MgSOq4

2. AICl3

3. K3PO,4

4. KCI
5. Iloporu koarynsuuu >IeKTPOJIUTOB AJs 3075 moauaa cepedpa okazanuch paBHbIMH: Cy (HUTparta
kamust) = 260 mmonb/n, Cg (autpara amomunus) = 0,087 mmonbs/n. Kakoit 3apsin Oynyr mMeTh
YaCTHIII JaHHOTO 301517 (BeiOepuTe oiMH OTBET)

1. moNOXKUTETBHBIN 3apsi

2. OTpULIATENbHBIN 3aps

3. 9acTHUIIBI 30J151 HE HMEIOT 3apsiaa
6. Komnougnas yactuna 301 ruapokcusa xenesa (I1I), o6pasyromasics npu ruponnse ero Xjiopunia,
B IIOCTOSTHHOM JJIEKTPHUYECKOM T1oJie Oyaer ...(Bribepurte oguH 0TBET)

1. nBUraThCs K KaTomy

2. coBepuaTh KouebaTeabHbIe TBUKCHUS

3. IBUTATHCA K aHOAY

4. ocTaeTcst HEMOABMKHOM
7. Munenna 3ons umeer crpoenne {[AgCl]m nCl™ -(n—x)K'}" xK'. Kakie MOHBI HIpaloT poib
npotuBoroHoB? (BriGepure ouH 0TBET)

1. xmopua HOHBI

2. IOHBI KaJus

3. HOHBI cepedpa
8. Munemna 3oms mmeer crpoerne {[AgBr]m ‘nAg" (n—x) NOs—}*" xNO3 Vkakure, Kakoe
BEIIECTBO SBJISIETCS HOHHBIM cTabmin3zaropoM? (Beibepute ouH OTBET)

1. auTpat cepebpa

2. OpoMu1 HATpUs

3. 6pomu cepebpa
9. IlpencraBbTe YCIOBHBIMHU (OPMYJIaMU CTPOEHHE MHUIEIUIbI 30011 ruapokcuaa Hukens Ni(OH)o,
noiaydyeHHoro mnpu B3aumogeiicteun 5 mu 0,001 H pactBopa rugpokcuma watpusic 10 mu 0,002 M
xnopuna nukens (11). Kakoe BemecTBo BBIMONHSAET (YHKIIMIO HOHHOTO cTabunuzaropa? (BwiGepure
OJIUH OTBET)

1. NaOH

2. H,0

3. NiCl;
10. Koarymsirmust 100 mut 305151 mportekaeT nipu nodasienuu 10,5 mur 1H pactBopa xmopuaa kanus, 160
37,0 mx 0,001H pactBopa docdara Hatpust. Berancnure mopor Koaryssiiiuu 3JIeKTPOIUTOB.

OKHCINTENBLHO-BOCCTAHOBUTEIbHbIE MpPOouECChI

B tecrax mo teme «OKHCIUTETHEHO-BOCCTAHOBUTEIIBHBIC MPOIIECCH»: MEPBOE, BTOPOE, TPEThHE,
4eTBEpPTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 6amia; mectoe — B 1 6am; ceapMoe 1 BOCbMOE — B 2



Oamna, a aeBsiToe — B 2,5 0aJIOB.
Tect Ne 1

1. OxucauTenb — 3TO aToM, MOJIEKYJa WIA HOH, KOTOPBIH ...
1) yBeNWYMBAET CBOIO CTEHCHb OKHCIICHUSI
2) NPHHHMAET JICKTPOHBI
3) OoTHaeT CBOM DICKTPOHBI
2. IIponiecc BOCCTaHOBJIEHUS UMEET MECTO B CIIy4ae, KOrAa ...
1) HeiTpanbHBIC aTOMBI IIPEBPALIAIOTCS B OJIOKHTEILHO-3aPSKCHHBIC HOHBI
2) TOJIOKUTEIbHBIN 3apsi/] HOHA YMCHBIIIASTCS
3) OTpHLATENBHBIH 3apsi1 HOHA YBEIHUHBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii k OBP nucnponopuroHpoBaHus NPUHALJIEHKHUT ...
1) S+ 2HNO;3 = H,SO, + 2NO
2) 2H,0, =2H,0 + O,
3) Mg+ S=MgS
4. K BoccTaHOBUTENSAM OTHOCSTCS ...
1)  mMeTamwibl, BOAOPOJ, yrIepoa
2)  aKTUBHBIC HEMETAJLIBI
3)  3JEeMEHTbI, HAXOSIINECs B CPeIHEN YacTH MEPHOIUUECKON CHCTEMbI
5. CTeneHy OKUCIIEHHsI KUCIIOpo/ia a) B BOZE U 0) B IEPOKCH/IE BOJIOPOa COOTBETCTBEHHO PaBHbI

1) a)-2;0)-2
2) a)-2;6)+2
3) a)-2;0)-1
6. [lepmanranar kanus B OBP, nporekaronux B KUCIOW Cpefie, BOCCTAHABIUBACTCSA 1O ...
1)  xarnoma Mn?*
2)  MaHraHaT-HOHa MnO,%—
3)  okcuma mapranmna (1) MnO
7. B peakuuu, nporekatomieid mo cxeme Cr,Ss3 + KNO; =2 KyCrO4 + K3SO4 + NO okucienuto
[IOJIBEPTAOTCS CIIEAYIONINE SIIEMEHTHI ...
1)  a3or u cepa
2)  cepau Xpom
3)  XpoM u a30T
8. Cymma k03(ppUIIMEHTOB B peaKklvy, MPUBEIEHHOMN B Borpoce Ne 7 paBHa ...

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

DJIeKTPOXMMHUYECKHE CHCTEMbI

B Ttecrax mo Teme ((3J'ICKTpOXI/IMI/I‘IeCKI/Ie CUCTEMBD». TICPBOC, BTOPOC U IIATOC 3adaHUA
OIICHUBAIKOTCS B 1 63.J'IJ'I; TPETHC U YCTBCPTOC 3aJaHNSA— B 1,5 68..]'[]'[3; meCToC U CEABbMOC — B 2 Gaa.

Tect Nel
1. DrexTpoaHBIN MOTEHIIHAN ONPEAETSIOT 0 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kiamneiipona
3) bonbumana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanuueckoro simementa MgIMgSO,||CuSO4Cu mpu cranmapTHBIX
YCIIOBHSIX

1) —2,03



2) —2,71
3) 2,71
4) 0,81
3. Kaxkue npoaykTel 00pa3yroTcs Ha KaTojIe Py JISKTPOJIM3e pacTBOpa HAUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) aszoTHas KuCIOTa
4) KHCIopOJ
4. VYkaxute cyMMy KO3 (HUIIMEHTOB B ypaBHECHHUHU 3JICKTPOIIn3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakags w3 mnpuBeNEeHHBIX  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  pEaKUUWA  MpPOTEKaeT
CaMOTIPOM3BOJILHO B IIPSMOM HarpaBJIeHUH?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+Cu—...
6. Bpluuciure Maccy I[HMHKA, MOJYYEHHOTO TpU IJIEKTponu3e cyibdaTa IMHKA, KOTOPBIi
npoBoAwK B TeueHue 20 cex npu cuiie Toka 1A
1) 2,110
2) 0,05
3) 0,013
4) 6,7-107
7. llpuBemuTe CXEMbI OJJEKTPOAHBIX TPOIECCOB U MOJEKYISIPHOE YpaBHEHHE pEaKIIHH,
NPOTEKAIOIICH TPU DICKTPOXMMHUYECKOH KOpPpO3WH raibBaHomnapbl Zn|Mg B CEpHOKHCION
cpezne. B otBete ykaxkure cymmy K03 (pULIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUU.
1) 6
2) 5
3) 4
4) 8

BueaynutopHas camocrosiTenbHas paboTa 00ydyaroluxcs OCYIIECTBISETCS B BHJE M3YyUEHUS
JUTEPaTyphl 10 COOTBETCTBYIOIIEMY pa3feily ¢ MpopaboTkoi Marepuana, opOpMIICHUS OTYETOB IO
1abopaTopHBIM paboTaM, BBHIMOTHEHHS TBOPYECKHX 3aJaHUl B KOHIE KaXKIOTO CEMecTpa B BUJE
MPE3EHTALMI ¥ BBITOJIHEHUS IOMAIIHUX 3aJaHUM.

TeMbl TBOpPUYECKUX 3aIaHUT

TBOp'-IeCKI/Ie 3aaHus BBITIOJIHATOTCS 06y'-IaIOHH/IMI/IC$I B BUJIC Hpe?’eHTaHI/Iﬁ.

1. Kak xumus oTpakaer OKpyKarInui MUP.

2. XUMHS B MOEH CITEIIUATLHOCTH.

3. Xumudeckass HACHTH(UKAIMS BEIIECTB. YCTAaHOBJICHHE XHWMHUYECKOTO COCTaBa
BEIIECTB. AHAJIMTHYECKUH CUTHAI.

4, KauecTBeHHBI aHaNN3.

5. KomnyecTBeHHBIN aHAIU3.

6. DOU3NKO-XNUMHUYECKIEe METOAbI aHAIN3a.

7. XHUMHUYECKHE METOAbI aHaIN3a.



7. OueHoYHbIE CPeCTBA /ISl IPOBeIeHH S MPOMEKYTOYHOM aTTeCTAMHU
HpOMe)KYTO‘-IHaSI arrecrauusa UMCECT LCJIbIO OMMPCACIUTD CTCIICHb JOCTUKCHHA 3aIlJIAaHUPOBAHHBIX PC3YJIbTATOB O6y‘leHI/I$I 10 AUCLIUITIJINHE XuMmus 3a
oTpezieNIeHHBIN Mepro 00ydeHHUS.

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS NMPOMEKYTOUHON aTTecTAlNM:

CTpyKTYpHBII
PYKTYP [Tnanupyembie pe3ysIbTaThl
DJIEMEHT OueHouHbIe CpeicTBa
oOyueHus
KOMIIETEHIINU
OIIK-4

TOTOBHOCTBIO UCIIOJIB30BATH OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX JUCIUIIIIMH B HpO(i)CCCI/IOHaJIBHOfI ACATCIIBHOCTH, IIPUMCHATH MCTOIbL
MAaTCMAaTUYCCKOI'O aHaJIn3a U MOJACIUPOBAHNA, TCOPCTUUCCKOI'O U OKCIICPHUMCHTAJILHOI'O UCCIJICIOBAHUS B (1)I/ISI/IK6, XHUMHH, DKOJIOTHH

3HaTh - OCHOBHBIE XHMHUYECKHUE IOHSITHS, Ilepeuenvy meopemuueckux 60npocos K 3auemy/IK3ameny:

II0JIO’KEHHUS U 3aKOHBI; 1. ITepuognueckuii 3akoH /I.11. MenzneneeBa u CTpOEHHE aTOMOB DJIEMEHTOB.

- METOABl  TEOPETHYECKOro | 2. CrpyKTypa NepuoIu4ecKoi CUCTEMBI. JIEKTPOHHBIE CEMEICTBA.

9KCIIEPUMEHTAIILHOTO 3. [TpuHIMIBI OYepeIHOCTH 3aN0OIHEHUS! aTOMHBIX OpOUTaNIeH SJIEKTPOHAMHU.

UCCIIEIOBaHMS, MeTObl | 4. OHeprus HOHU3ALUH, CPOJICTBO K JIEKTPOHY, JEKTPOOTPULATEIBHOCTD.

MaTEMaTH4ECKOIro aHam3a ulb5. Oxcuapl. Mx knaccudukanumsa. Homenkinarypa. CrocoObl MOTy4eHUS W XMMHYECKHUE

MOJECIIMPOBAHUS CBOMCTBA.
6. OcnoBanus. Mx knaccudukanus. Homenknarypa. CrnocoObl MOMydeHUS U XUMHUYECKHE
CBOMCTBA.
7. Kucnotsl. Ux knaccudukanums. Homenknatypa. CrocoObl MOJMY4EeHUS M XMMHUYECKHUE
CBOMCTBA.
8. Counu. Ux xknaccuduxanusa. Homenknarypa. CriocoObl MOTy4eHUS U XUMUYECKHE CBOMCTBA.
9. XUMHYECKUE CUCTEMBI, TapaMeTphl U QYHKIIUU UX COCTOSTHUSI.
10. ITepBblii 3aKOH TEPMOAMHAMUKH.
11. TemoBoit 3 PekT XuMUUeCKol peakiuu. DHTAIbIUSA. DHTAIbIUS 00pa30BaHUs BEILIECTB.
12. 3axoH ['ecca u ero cieacTsus.
13. OHTponus. Bropoi u TpeTnil 3aKOHBI TEPMOINHAMHUKH.
14. Oneprusi ['mb66ca — KpUTEepHl HANPaBIEHHOCTH XHWMHYECKHUX pEAKUMH B 3aKPBITHIX
CUCTEMaXx.
15. CKOpOCTh XMMUYECKOH peakiiuy U (aKTOphl, BIUSIOLINE Ha Hee.
16. 3aKoH AeucTBUSA Macc. MOJIEKYISIPHOCTh U MOPSAOK PEAKIUN.
17. [TpaBuno Bant-TI'odda.
18. YpaBHeHune AppeHuyca. JHEpPrusi aKTUBAIIH.




CTpyKTypHBIii
DJIEMEHT

[Tnanupyemsble pe3ynbTaThl

OneHouHble CpeaCTBa

KOMIIETEHINH 0byuenus
19. KartanuzaTtopbl. ['OMOreHHbBIN U T€TepOreHHBIN KaTallu3.
20. KonebaTenbHble peakiiuy.
21.  XuMmuyeckoe paBHOBecHE, KOHCTAHTa PABHOBECHSI.
22. Cwmemenne xumudeckoro pasHosecus. [Ipunnun Jle-Illarense.
23. da30BOE paBHOBECHE.
24. CriocoObl  BBIp@KEHHUST KOHIIEHTpAllMd B  PacTBOpax: MaccoBas JOJs, MOJISIpHAs
KOHIIEHTpAIlUsl, MOJISIpHAas KOHIIEHTpAIMs JKBUBAJCHTOB, MOJISJIbHAS KOHIEHTpAlLUs, MOJIbHAS
JIOJIsI, THTP.
25. PactBopb! snekTponntoB. CTeneHb U KOHCTaHTA AJNEKTPOIUTUYECKON JUCCOIUAINH. 3aKOH
pazbaBnenust OcTBasIbaA.
26.  luccouumanusi KUCJIOT, OCHOBaHHM, coneil. AM(OTEpHBIE JIEKTPOIUTHL.
27. PactBopumocTts. [IpousBeneHne pacTBOPUMOCTH. YCIIOBHE OOpa3OBaHHUS W PACTBOPCHHS
0CaJIKOB.
28. Hucconmanus Boasl. MonHnoe npousseaenue Bojabl. pH.
Ymetb - pemiath ~ pacueTHble  3aJauu Ilpumepnsle npakmuyeckue 3a0anusn:
MIPUMEHUTENBLHO K Marepuaty 1. B pacrBope oprodocdopHoil kuciotel Maccoit 1200 r u mmotHocthio 1,153 r/mMn
MIPOrpamMmBl; conepxkutcs 312 r H3POy. Paccuuraiite: w(H3PO4); Cy; Cox; Cmy N(H3PO4) 1 N (H20); T. 1. [ns
- TPOrHO3UPOBATh  BO3MOXKHOCTH |peakmmn CHy p + CO; o = 2 CO (yp + 2 H, ( ompenenure BO3MOKHOE HalpaBJICHHE
MPOTEKAHUS CaMOITPOU3BOJBHBIX | CAMOTIPOM3BOIBHOTO TEUEHHUSI pPEaKIMH TPH CTaHAAPTHBIX YCIOBUSAX WM TpH  TemmepaTrype T
MIPOIIECCOB B pasmmanbix | =927°C, eciu TemwioBoit >pQeKT peakuuu 10 3a1aHHONH TEMIIEPATyphl He H3MEHHTCS. YKaKHATE: a)

XUMHUYCCKUX CUCTEMAX

BBIJICTISIETCS] WJIM TIOTJIONIAeTCS DHEPrHsl B XOJA€ peakiuu; 0) MPUYMHY HaWJEHHOTO W3MEHEHUS
sHTponuU. Paccunraiite TemnepaTypy Hadajaa peaKkiuu.

2. Bpipa3zuTe uepe3 KOHIIEHTPALMHU PEareHTOB KOHCTAHTHI PaBHOBECHS CIEIYIOIIMX pPeaKInui
Nory + 3 Hary = 2 NH3p, AH = -92,2 x/x. YkaxuTe HampaBieHHE CMEIIEHHUS XHMHYECKOTO
paBHOBECHSI STUX PEaKIUi: a) MPHU MOHUKEHUHU TEMIIEPaTyphl, €CIIH JaBJICHHE MOCTOSHHO; 0) mpu
MTOBBIIIICHUH JTaBJICHUSI, €CTTU TeMIIepaTypa MOCTOSIHHA.

3. PaccuuTaiiTe 3NMEeKTPOJBIKYIIYIO CHIIY U ONpPEISIUTE HAMpaBICHHE CaMOMPOU3BOJIHHOTO
MPOTEKAHUs PpEaKIMH TPH CTAaHJAAPTHBIX YCJIOBHSAX, HWCIONB3YysSd 3HAYCHUS OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX oTeHInanos HJ + H3PO, — J, + H3PO3 + H,0.

4. TlpuBemuTe CXEMBbI AJIEKTPOIHBIX TPOIECCOB M MOJICKYJSPHBIC ypaBHEHUS pEaKIIHid,
MPOTEKAOIIUX MPH AJIEKTPOXUMUUECKOI Koppo3un rambaHonapsl Co/Ni: a) B kucioii cpene; 0) Bo
BII&XKHOM Bo3nyxe. Onpenenure yObIIb MacChl aHOJA MPU KOPPO3UU B KHUCIOHN cpene 3a 20 MuH,




CTpyKTypHBIii
DJIEMEHT

[Tnanupyemsble pe3ynbTaThl

OneHouHble CpeaCTBa

KOMIIETEHINH 0byuenus

€CJIM CKOpOCTh Kopposuu coctaBuia 0,01 r/4.

5. CocraBbTe JIEKTPOHHO-UOHHBIE YPABHEHMS 3JEKTPOJHBIX IMPOLIECCOB (aHOJ MHEPTHBINA) U
MOJICKYJISIPHOE ypaBHEHHUE pEaKIMH, TMpoucxonduiel npu siaextponuze pactBopa CoSOy
Bbruucnure (akTuyeckoe KOJMYECTBO MeETalljia, MOJYYEHHOTO Ha KaToAe NpU DIEKTPOJIn3e
Co(NO3),, eciu 37eKTpOHM3 MPOBOAWIN B TeueHUH | 4. BbIxoJ MeTasmia mo Toky cocraBii 85%.
YkaxuTe BO3MOKHBIC TPUUMHBI YMEHBIIECHUS BBIX0JIa METAJIA 110 CPABHEHUIO C PACUECTHBIM.

Bnagets - HaBbIKAMU MPUMEHEHHUS OCHOBHBIX Ilpumepnsle npakmuyeckue 3a0anus 011 IK3AMena.

XAMHYECKHAX 3aKOHOB B
podecCHoHaAIbHOM IeATSIIBHOCTH;

- MPAKTUICCKIUMHU HaBBIKAMU
TEOPETUYECKOIO u
AKCIIEPUMEHTAILHOTO MCCIICIOBAHUS
B 00JIaCTH XUMUHU

1. 3omb rEIpOKCcUAa MarHus noiydeH nyrem cmemmBanus 0,02 m 0,01H. pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI] MOJYYEHHOTO 30Ji1 W HAMUIINTE
bopmyTy ero MUIIEIUIBL.

2. PaccunraiiTe SMEKTPOABIDKYIIYIO CUIy W OIpPEAETUTE HANpPaBIEHHUE CaMOMPOU3BOJILHOTO
MPOTEKAHUsI PEAKIMH TPU CTAHJAPTHBIX YCJIOBHSX, HWCIONB3Ys 3HAYCHHUS OKUCIUTEIHHO-
BOCCTAaHOBUTENLHEIX ToTeHuanos HJ + H;PO, — J, + HPO3; + H,0.

3. [IpuBenuTe CXEMBI AJIEKTPOJIHBIX MPOILIECCOB M MOJICKYJSPHBIE YpaBHEHUS PpEaKIIHid,
NPOTEKAIOIINX MPH IEKTPOXUMHYECKOM Koppo3un rajgpBanonapbl Co/Ni: a) B kucio# cpeae; 6) Bo
BJIQXXHOM Bozayxe. Omnpenenure yObUIb Macchl aHOAA MPU KOPPO3UU B Kuciol cpene 3a 20 MuH,
€cII CKOpOCTh Koppo3uu cocraBuia 0,01 r/4.

4. CocTaBbTe AIEKTPOHHO-MOHHBIE YPABHEHHS SJIEKTPOAHBIX MPOIECCOB (aHOA WHEPTHBIN) U
MOJIEKYJISIPHOE ypaBHEHUE PEaKIMH, TMPOUCXOoIdiiel mpu siaekTponuze pactBopa CoSOy
Boruncnure QakTuueckoe KOJWYECTBO METaylia, MOJIYYEeHHOTO Ha KaTojJ€ MPU DJIEKTPOIIU3e
Co(NO3),, eciu 3IIEKTPOIM3 MPOBOIWIN B TeueHHH | 4. BbIXoJ MeTamuia Mo TOKy cocTaBuil 85%.
VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIX0/Ia METaJIJIa TT0 CPABHEHUIO C PACUECTHBIM.

5. [TpoBecTn aHanu3 BIUSHUS KOHIEHTPAIMU HA CKOPOCTh XuMHuUeckod peakiuu NapS;03 +
H,SO, = S + SO; + Na,SO4 + H,O mo skcriepuMmeHTanbHBIM JdaHHBIM. [IpoBecT 00paboTKy
MOJYyUYEHHBIX JAHHBIX C HCIIOJIB30BAHHEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJIOTHH.
Pe3ynbTaThl ONTOB MPEACTaBUTH B BUJIEC TAOIHIIHI 1.

Tab6muna 1
Howmep O6beM, Mt Konuentpanus Bpewms Cxopocth
ombiTa | NayS,;03 H,O H,SO4 Na,S,03, 102 | mosmrenus peakiuu, 10%,
MOJIB/JT MYTH, C !
1 1 7 2 13
2 2 6 2 2,6




CTpyKTypHBIii
DJIEMEHT

[Tnanupyemsble pe3ynbTaThl

OneHouHble CpeaCTBa

KOMIIETEHIIMH 00yueHus
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
[To manHBIM TaOIUIBI 1 TOCTPOUTH TpadK 3aBUCIMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIUU
THOCY/b(aTa HATPUS, OTIOKUB Ha ocu adciucc koHmeHtparuio Na,S;0Os;, a Ha ocw opaMHAT —
cKkopocTh peaknuu. Craengarh BBIBOJA O 3aBHCHMOCTH CKOPOCTH PEAKIMH OT KOHIECHTPAIUU
THOCYIb(aTa HATPUSI.
OIIK-7

CIIOCOOHOCTBIO K IMPOBCACHUIO 3KCIICPUMCHTAJIbHBIX HCCIICOBaHU M (1)I/ISI/IKO'XI/IMI/I‘ICCKI/IX, TCXHOJIOTHUYCCKUX N OPTraHOJICIITHYCCKUX CBOMCTB MaTcpraioB

Pa3HBIX KJIACCOB

3HaTh

Hepeueub meopemuiecCKux 6onpocoe K 3aqemy/9l<3ameny:

1. Kuci10THO-0CHOBHBIE CBOMCTBA BELIECTB.

2. I'upponus coneit. CteneHb U KOHCTAHTA TUAPOIN3A.

3. Hucnepcubie cuctemsl. Knaccudukarus. JlnodpuisHbie n 110()0OHBIE KOJIOHU B,

4. CtpoeHune KOJUIOUIHBIX YacTHII.

5. CBolicTBa KOJJIOUIHBIX PaCTBOPOB.

6. Koarynsuus KoJImonaHbIX pacTBOPOB.

7. OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE CBOWMCTBa BemiecTB. Kimaccuukaius OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIINM.

8. CocraBieHHe ypaBHEHMH  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEakluid  MeToJaMu
AIIEKTPOHHOTO OanaHca.

9. OKHCIUTENbHO-BOCCTAHOBUTENBHBIN MOTeHIIMAN. Y paBHeHHe HepHcTa.

10. HamnpaBnenue okucIuTeIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI.

11. DIIEKTPOXUMUYECKUE CUCTEMBI. DNEKTPOIHBIN MOTEHIIHAL.

12. ["anpBannyeckuii anemeHT Jlanuams SIkoou.

13. DNEeKTPOXUMHUYECKHE CUCTEMBI: JIEKTPOJIN3 paciuiaBoB. lIpuMeHeHune 31eKTpou3a.

14. DNEeKTponan3. AHOJHBIA M KaTOJAHBIA MPOLIECCHI MPH 3JIEKTPOJin3e pacTBOpoB. [IpuMenenue
AIIEKTPOJIN3A.

15. 3axonsl Qapanes.

16. Kopposus. Buasl koppo3un. CriocoObl 3alIUTH METANIOB OT KOPPO3UH.

17. ITostuMepsl 1 OUTOMEpHI.




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

DJIEMEHT OrneHoYHBIC CPECTBA
KOMIIETEHINH 0byuenus
18. PeakunonHas ciocoOHOCTH BEIIECTB: XUMHUSI U IEPUOANYECKAs CUCTEMA PJIEMEHTOB.
19. HNonnas xumuueckas cBsi3b. MeTamimyeckas CBs3b.
20. KoBanentnas xummuueckast cBsi3b. BonopoaHast cBsi3b.
21. KomriuieMeHTapHOCTb.
22. Xumuyeckass UACHTU(UKAIMS BEIIECTB. YCTAHOBJICHHE XUMHUYECKOIO COCTaBa BEILECTB.
AHaAJIMTUYECKHUM CUTHAIL.
23. KauecTBeHHBIN 1 KOTMYECTBEHHBIN aHATN3.
24. OU3NKO-XUMUYECKHE METO/IbI aHAJIH3A.
25. XHUMHYECKUE METOJIbI aHATH3A.
YMmeTh - ompemensaTh LENW W 3aJadd IIpumepHbIe NIPAKTHYECKUE 32IAHUS:
UCCIIETOBAHHH, 1. 3aKOHUYUTH YpaBHEHHS peaKlUii, HAMKCAB UX B MOJIEKYJISIPHOM U HMOHHOM BUJIE:
- TPOBOJUTH OSKCIICPUMEHTAIBHEIC | 2. MnS + H,SO,4 —, Fe(OH)3 + NaOH —, NH4CI + KOH —-.
UCCIeNOoBaHus (PU3UKO-XUMHYECKHUX, | 3. Omnpenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTb IpoTekaHus peakuun CaOgy + 2 Cyy =
TEXHOJIOTMYECKHUX u|= CaC; ) + COq), AH; = 460 x/I>x pu cTanIapTHEIX YCIIOBHsAX. Paccunraiite TeMneparypy Hadaa
OpraHoJIENITUYECKUX cBoiicTB | peakiuu, ecan  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaCy)= 70 [x/monb-K;
MaTepuajoB pa3HbIX KIACCOB, S(CO)=197 dx/monb-K.
- MPUMEHSITh MOJIy4eHHBIE | 4. CocTaBbTe YpaBHEHHs OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA:
pe3yIbTaThl HA MPAKTHKE 5. KMnO,4 + NaNO; + H,SO4 —, Cry(SO4)3 + Br, + NaOH —.

6. OrnpenenuTe TEPMOANHAMUYECKYIO BO3MOKHOCTD npoTekanus peakuun 2 Cly ) + 2 HOr
=4 HClyy + Oz (y, AH; = 115,6 x/I)x npu cTaHIapTHBIX ycioBusx. Paccuuraiite Temmeparypy
Hauana peakuuu, eciu S(Cly)=223 Jx/mons K; S(H20)=189 Tx/monb-K; S(HCI)= 187 I/momb-K;
S(02)=205 Tx/monbK.

7. HamucaTh ypaBHEHUS peakiuii ruposn3a B MosekyispHoM U nonHoM Buze: CrCls, NaNOs,
K2COs.
8. CocTtaBbTe YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil:

9. K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

10. I'omorenHnas peakuusi npoTekaeT mo ypasHeHuto H, o + by = 2 Hly. Hauanpnas
KOHIIEHTpanus Bojopoaa 2,1 monp/n, moma 1,5 monp/n. Bo CKONBKO pa3 U3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bonopozna?

11. B 640 mu Boas! pactBopuiu 160 r xmopuaa xenesa (III). [TmoTHOCTE MOTydeHHOTO pacTBOpa
1,032 r/mn. PaccuuTaiite: o(FeCls); Cy; Cox; Crm; N(FeCl3) u N (H20); T.




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

Bnanets

- METOJIaMH HMCCJICIOBAaHUH (DU3HKO-

XUMHYECKHUX, TEXHOJOTUYECKHX U
OPTaHOJEITUYECKIX CBOWCTB
MaTepUajIoB pa3HbIX KIACCOB,

- HaBBIKAMH 00paboTku u
WHTEPIPETUPOBAHUS  PE3YJIHTATOB
IKCICPUMECHTA,

- CIIOCOOHOCTBIO OOBACHSTH
pe3ybTaThI UCCIICIOBAHHS
MIPUMECHHUTEIHHO K

npodeccuoHaNbHOI 1eATeNbHOCTH

Keiic-3aganune (O01mee 3aganue).

CtouHbIE BOABI HEKOTOPOTO MPOMBIIIJICHHOTO MPEANPUATHS COACPKAT COMU TSIKEIBIX METAJUIOB,
HEOPraHMYECKUE KHCIIOTHI, MMOBEPXHOCTHO-akTHBHBIE BemiectBa ([IAB) m apyrue 3arpssHuTenu
oKpyxarorieid cpenbl. OHM B BHJIC B3BECH MOCTYIAIOT HA OYMCTHBIC COOpYXKeHus. B mporecce nx
OYUCTKH TPOUCXOJAT TMPOIECCHl HEHTpaM3allui, KOAryJsluH, OCKICHHS, QHIbTPAUN U
W3BJICYCHHUSI BEIIECTB, KOTOPHIE MOT'YT OBITh pEeaTM30BaHbI WIIH UCIIOJIE30BaHbI IOBTOPHO.

3aganue 1 (yKaXuTe OJIMH BapUaHT OTBETA).

B mporecce OYHMCTKH MPOMBINUICHHBIX CTOYHBIX BOJ MPOHUCXOJIUT OOpa30BaHUE KOJIIOMTHBIX
pacTBOpoB. J[Jsl MX pa3pylieHUs] U KOAryJisiluud OOBIYHO MPHUMEHSIOTCS PAcTBOPHI AIICKTPOJIUTOB.
Eciin ucxomHple CTOYHBIC BOJBI COACPKAIM TOBEPXHOCTHO-aKTHUBHBIC BEIICCTBA HAa OCHOBE
ankwicynbonatoB obmeir  dopmynsl RSOsNa (IIAB  aHnoHOakTHBHOTO Xapakrepa), TO
HauOOJIbIIICH KOAryJIMPYIOIIel ClTIOCOOHOCTRIO OyAeT 00J1a1aTh pacTBop ...

Bapuantsr orBeToB: 1) Cr(NOg3)s, 2) (NH4).Cr,07, 3) Cu(NOs)s, 4) NagPO,.

3ananue 2 (BBEAUTE OTBET).

Jns  ocaxaeHWss OOJNBITMHCTBA HMOHOB TSDKEIBIX METAUIOB M3 CTOYHBIX PAaCTBOPOB YacTO
NpUMEHSITCS THIAPOKCH KajiblMs (TameHas u3BecTh). Ecimu rofoBoil 00beM o4HIaeMOW BOJBI
pasen 2000 M, a coJiep)KaHue B HEM HMOHOB Cu®* cocrasmster 160 mr/am, To ¢ yaerom 10 %-to
U30BITKa peareHTa, HEOOXOMUMOTO Ui TIOJHOTO OCA&KACHHS, pPacXoJ THAPOKCUAA KalbIIHs
COCTaBUT kr B ron. (OrtBer mpuBecTH ¢ TOYHOCThIO Jo menbix; A(Cu) = 64.)

3aganue 3 (BBeIUTE OTBET).

HauOonee texHONOrMYHBIM M 3(P(PEKTUBHBIM CIIOCOOOM BBIZIENICHUS METAIJIOB W3 PacTBOPOB
aBisieTcs 3nekTponu3. Ecnu rogoBoit o0bem ounmaemoit Bojabsl paseH 1000 M, a CoJIep)KaHuE B
nem nonos Cd** cocrasnser 13,2 MF/21M3, TO BpeMsi, HEOOXOAUMOE TSl BBIICTICHUS BCETO KaIMUS
nekTposin3oM mnpu cuie Toka 13,16 A m Beixome mo toky 100 %, coctaBuT CYTOK.
(OTBeT mpuBeCTH ¢ TOUHOCTHIO 10 1ebiX; A(Cd) =112; F = 96500 Kn/moib.)




0) Ilopsinox mpoBeaeHHUs] MPOMEKYTOYHOH ATTECTALMM, NOKA3ATEJH M KPUTEPHH
OLICHUBAHUS:

[IpomexyTouHass aTTecTalusi MO AUCHUILUIUHE «XUMHS» BKIIOYACT TEOPETUUYECKUE
BOMPOCHI, MO3BOJISIONIME OLEHUTh YPOBEHb YCBOGHHUS OOYYalOIUMHCS 3HAHUH, U
MPAKTUYECKUE 3aJaHusl, BBIABJSIONINE CTENeHb C(HOPMHPOBAHHOCTH YMEHHH U BiaJIeHUH,
npoBOIUTCA B (opMe 3adera. 3adyeT MO JAHHOW TUCHUIUIMHE MPOBOIUTCA B NMHUCHMEHHOU
dbopme 1o TecTam.

Ilpumepnulii nepeuenv 60npocos K 3auemy:
[lepnonnueckuii 3akon JI.11. MeHneneeBa u CTpoeHHE aTOMOB JIEMEHTOB.
CrtpyKTypa nepuoJu4ecKoi CUCTEMBI. JIEKTPOHHBIE CEMENCTBA.
[TpuHIMIIBI OYEPETHOCTH 3aMOJIHEHUSI aTOMHBIX OpOUTAJICH 3JIEKTPOHAMHU.
DHeprusi HOHU3AILKHU, CPOJICTBO K JIEKTPOHY, JMEKTPOOTPUIIATEITHLHOCTD.
Oxkcunel. Ux xnaccudukanus. Homenknatypa. CrnocoObl MONy4eHUS U XMUMHUYECKHE
CBOMCTBA.
6. OcnoBanus. Mx xnaccuduxamms. Homenknarypa. CrocoObl MONMy4eHUsS U XUMUYECKUE
CBOMCTBA.
7. Kucnorel. Ux xnaccudukanus. Homenknarypa. CrocoObl MOTyYeHHUS] U XUMUYECKUE
CBOMCTBA.
8. Comu. Ux knaccudukanusa. Homenknarypa. CrnocoObl MONYYeHHS] U XUMHUYECKUE
CBOMCTBA.
9. XwumHueckue CUCTEMBbI, MapaMeTpbl U PYHKIHUU UX COCTOSHUSI.
10. IlepBbIii 3aKOH TEPMOAMHAMHUKH.
11. TemnoBoit >(deKkT XUMHUYECKON peakuuu. OHTANbIHSA. OHTANbIUS 00pa3oBaHUS
BEIIECTB.
12. 3akon ['ecca u ero cnencTus.
13. Dutponwms. Bropoii u TpeTnii 3aKOHBI TEPMOAMHAMUKH.
14. Dueprus ['mb66ca — kpuTepuil HANpPaBICHHOCTH XWMHUYECKUX PEAKIUH B 3aKPBITHIX
CUCTEMaX.
15. CkopocTh XUMHUYECKOU PeaKIN U (DaKTOPHI, BIUSIONINE HA HEe.
16. 3akon nmeiicTBust Macc. MOJIEKYIISIPHOCTD M MTOPSIOK PEAKIINH.
17. IlpaBuno Bant-TI'ododa.
18. VpaBHeHune Appernyca. JHEPTHs aKTHBAIIH.
19. Karanuzaropsl. [ OMOT€HHBIH U TeTepOTeHHBIN KaTaIu3.
20. KomebarenbHbIC PEaKITHH.
21. Xumuueckoe paBHOBECUE, KOHCTAHTa PAaBHOBECHSI.
22. Cmenienne xumudeckoro pasaoecus. [Tpuanun Jle-1latense.
23. da30BOE paBHOBECHE.
24. CriocoObl BBIpOKEHHSI KOHIIEHTpAIlMd B pPacTBOpax: MaccoBas JOJS, MOJSIpHAs
KOHIIEHTpAIMsl, MOJISIpHAsl KOHIIGHTpAIMsl DJKBUBAJICHTOB, MOJSJIbHAS KOHIICHTpAIHS,
MOJIBHASI IOJISI, TUTP.
25. PactBopsl anekTponuToB. CTEMeHb W KOHCTaHTA AJIEKTPOJUTHYECKON TUCCOLMAIINU.
3akoH pa3basienus OcTBaib/a.
26. Juccoumanusi KUCIOT, OCHOBaHUH, coneil. AM(pOTEpHbIE HIEKTPOIHUTHI.
27. PactBopumocTb. [Ipon3Benenne pacTBOpUMOCTH. Y CIIOBHE 00pa30BaHUs U PACTBOPEHUS
OCaJIKOB.
28. Jluccoumanus Bojapl. loHHOE pon3BeaeHue Boabl. pH.

Ilpumepnolii nepeuens 60npocos K IK3AMeHy:

KucnoTHO-0CHOBHBIE CBOMCTBA BEIIECTB.
I'upponus coneit. CTeneHb U KOHCTAHTA TUAPOIHU3A.
Hucnepcusie cuctembl. Knaccuduxkanus. Jlnodguipabie 1 110QOOHBIE KOTUIOUIBI.
CrpoeHne KOJJIOUAHBIX YaCTHII.
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5. CBoiicTBa KOJUIOUJHBIX PACTBOPOB.

6. Koarynsuus KOJTOUIHBIX PACTBOPOB.

7.  OKHCIHUTENbHO-BOCCTAHOBUTEIIbHbBIC CBOICTBa BELIECTB. Knaccuduxanms
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIIbHBIX PEAKIUil.

8. CocraBneHue ypaBHEHHI OKHCIUTEIBHO-BOCCTAHOBUTEILHBIX PEAKIUH METOJaMu
3JIEKTPOHHOTO OasaHca.

9. OxucnuTeIHrHO-BOCCTAHOBUTENBHBIN MOTEHIMA. Y paBHeHne HepHera.

10. HampaBneHue OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUIL.

11. DneKTpoXUMUYECKUE CUCTEMBL. DIEKTPOAHBINA OTEHIIUA.

12. T'anpBarm4eckwmii 3emMeHT Jlanusis Axoou.

13. DneKTpOXMMUYECKUE CHCTEMBI: SJICKTPOIH3 paciuiaBoB. [[puMeHeHHe IIeKTpoIIn3a.

14. Dnektponu3. AHOIHBI M KAaTOAHBIA TPOIECCHl TMPU AJIEKTPOJIM3E PACTBOPOB.
IIpuMeHeHue 31eKTpoIIn3a.

15. 3akons Dapanes.

16. Kopposus. Buasr kopposun. CriocoObl 3aUTel METAIIIOB OT KOPPO3HH.

17. Tlomumepsl ¥ OJTUTOMEPBI.

18. PeakmmoHHasi CIOCOOHOCTD BEIIECTB: XUMUS M MIEPUOINIECKAsl CHCTEMA SJIEMEHTOB.

19. Honnas xumuyeckas cBsi3b. MeTannudeckas CBs3b.

20. KoBanenTHast xumMHu4eckast CBsi3b. BomopoiHas cBs3b.

21. KoMIIeMeHTapHOCTb.

22. XuMmuueckas WACHTH(PHUKAIUS BEIISCTB. Y CTAHOBJICHHE XUMUYECKOT'O COCTaBa BEUIECTR.
AHaAIUTUYECKUI CUTHAJ.

23. KadecTBEeHHBIN U KOJTMYCCTBEHHBIN aHAIH3.

24. DU3MKO-XUMHUYECKHE METO/IbI aHATTN3A.

25. XuMHYECKHe METO/IbI aHAITH3a.

Iloka3aTenu U KpUTepPUH OLICHUBAHHUS 3a4eTa:

«3aYTEHO» — 00YYaOLINICS JEMOHCTPUPYET HOPOrOBbIi YpOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIUI: B XO0Ji€ KOHTPOJbHBIX MEPONPUATUN JOMYCKAIOTCS OLIMOKHU, MPOSBISETCS
OTCYTCTBUE OT/ENbHBIX 3HAaHUM, YMEHUH, HaBBIKOB, OOYyYalOIIMICA HCHBITHIBAET
3HAUUTENbHbIE 3aTPYAHEHUS IPU ONIEPUPOBAHUY 3HAHUSIMU U YMEHUSMU P UX MIEPEHOCE Ha
HOBBIE CUTYal1H.

«HE 3a4TeHO» — OOyyarolMics HEe MOXKeT II0Ka3aTh 3HAaHMS Ha YPOBHE
BOCIIPOM3BECHUS U OOBSICHEHUS MH(OpMAIMM, HE MOXKET I0Ka3aTh HHTENJIEKTYyaJlbHbIE
HaBBIKU PEUICHMsI POCTHIX 3a]1a4.

DK3aMeH 10 JaHHOW AMCUHUIUIMHE MTPOBOAMUTCSA B YCTHOM (popMe MO IK3aMEHAIIMOHHBIM
OouneraM, Kax/Iblii U3 KOTOPBIX BKIIOYAET 2 TEOPETHYECKHX BOMPOCA U OJHO MPAKTHUYECKOE
3aJlaHue.

IToxa3aTen U KpUTepHH OLCHMBAHUS IK3aMeHa:

— HAa OUEHKY «O0TJH4YHO» (5 06amioB) — oOyd4arouuiicss IEeMOHCTPUPYET BBICOKUMN
yYpOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CUCTEMaTHYECKoe U TIIyOoKoe
3HaHHWE Yy4eOHOro Mmarepuana, CBOOOJHO BBINOJHSET IMPAKTUYECKUE 3aJaHusi, CBOOOJHO
OIEpUPYET 3HAHUSIMU, YMEHUSAMH, IPUMEHAET UX B CUTYaLUSX ITOBBIILIEHHON CI0XKHOCTH.

— Ha OILIGHKY «Xopomo» (4 6aina) — oOyJaromuiics AeMOHCTPUPYET CPEAHHUI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHUS, YMEHHUS OCBOEHBI, HO JOMYCKaIOTCS
HE3HAaYUTeNbHbIe OMIMOKH, HETOYHOCTH, 3aTPyJHEHUS NpPH AaHAJUTHUECKUX OIeparusx,
NIEPEHOCE 3HAaHUI U YMEHMI Ha HOBBIE, HECTAHAAPTHBIE CUTYaLIUU.

— Ha OILICHKY «YyJIOBJIETBOPUTEJbHO» (3 Oamia) — oOydarouuics IEMOHCTPUPYET
MIOPOTOBBI YPOBEHb CHOPMHUPOBAHHOCTH KOMIETEHINI: B X0Z€ KOHTPOJIBHBIX MEPONPUATHIA
JIONYCKAIOTCA OLIMOKH, IMPOSBISETCS OTCYTCTBUE OTAEIbHBIX 3HAHUH, YMEHUH, HABBIKOB,
00y4aromuNCs UCHBITHIBACT 3HAUMTENIBHBIC 3aTPYAHEHUS MPH ONEPUPOBAHUH 3HAHUAMU U



YMEHHSIMH TPU X TIEPEHOCE Ha HOBBIC CUTYAIIUU.

— Ha OILICHKY «HeYyJ0BJIETBOPHUTEJbHO» (2 0Oamia) — oOydJaroImuiicss AEMOHCTPUPYET
3HaHus He Oonee 20% TeopeTHYecKoro MaTepualna, JOMyCKaeT CYIIECTBEHHBIC OIIMOKH, HE
MOJKET M0Ka3aTh MHTEJUIEKTYaIbHbIE HABBIKH PEIICHUS MTPOCTHIX 3a7au.

— Ha OIICHKY «HEYJAO0BJIETBOPUTEIbHO» (1 0amr) — o0yJarommuiicss He MOXET MOKa3aTh
3HAHUSA Ha YpPOBHE BOCHPOMU3BEIEHUS U OOBSICHEHHS WH(GOPMALMK, HE MOXKET I0Ka3aTh
MHTEJUICKTYaJIbHbIC HaBBIKU PEIICHUS MPOCTHIX 3a/au.

8. YueOHO-MeTOoAUYeCKOe U HH(POPMAIHOHHOE o0ecTiedeHUe TUCHUTLTHHBI

a) OcHoBHas1 IUTEpPaTYypAa:

1. Konsna, JI. I'. Xumus : yaednoe nocodue / JI. I'. Konsina, JI. I'. Tapactok ; MI'TV. -
Maruutoropck : MI'TVY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ TUTYI. 3KpaHa.
- URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/112
3821/21.pdf&view=true  (mara o6pamenus: 01.09.2020). - MakpooObekT. - TekcT :
AIIEKTPOHHBIN. - CBenenus poctynnsl Takke Ha CD-ROM.

2. OcHoBbl xumuu: yueOHuk / B.I'. Banos, O.H. I'eBa. - M.: KYPC: HUILl UTH®PA-
M, 2014.-560c.: - (Boicuiee obpa3zoBanue: bakanaspuart). - ISBN 978-5-905554-40-7. - URL.:
http://znanium.com/bookread2.php?book=421658 - (mata obpamenus: 01.09.2020). - Tekcr:
AJIEKTPOHHBIN.

0) JonoiHuTeIbLHASA JIUTEPaTypa:

1. W3Bectus BhICHIMX Y4YeOHBIX 3aBeleHHH. XUMHS U XUMHYECKass TEXHOJIOTHUS:
Hay4yHO-TexHIUeckui xkypHaT — ISSN 0579-2991. — Tekcr : HemocpeAICTBEHHBIH.

2. Komsga, JI. I.  OKuHCIUTENBbHO-BOCCTAHOBUTENIbHBIE  peakuuu. (OCHOBBI
anekTpoxuMuu : yuebHoe nocodue / JI. I'. Komsina, 3. P. Mynnuna ; MI'TY. - MaruuToropck

MI'TY, 2015. - 58 C. : HIL., TaOII. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1
121163/1147.pdf&view=true (mara obpamienus: 01.09.2020). - MakpooObekT. - TekcT :
ANEKTPOHHBIN. - FIMeeTCs meyaTHbI aHAJIOT.

3. Mensnuk, H. JI. lucnepcusie cuctemsl : npaktukyMm / H. JI. Mensuuk, 3. P.
Mynnuna, O. A. Mumypuna ; Marautoropckuii roc. Texunyeckuit yH-T um. I'. . Hocosa. -
Marnurtoropck : MI'TY um. I'. 1. HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢ TuTyn. 3KkpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1
530463/3850.pdf&view=true (mara ooOpamenus: 01.09.2020). - MakpooObekT. - TekcT :
ANIEKTPOHHBIN. - CBeieHus gocTynHbl Takke Ha CD-ROM.

4. Mengnuk, H. JI. PactBops! : npaktukym / H. JI. Mensguuk, 3. P. Mymiuna, O. A.
MumyprHa ; MarHuroropckuii roc. rexuudeckuid yH-T um. I'. . HocoBa. - Marauroropcek :
MI'TY um. I'. . HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢ Tturyn skpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1
532656/4027.pdf&view=true (mara ob6pamenus: 01.09.2020). - MakpooObekT. - TekcT :
ANIEKTPOHHBIN. - CBefeHus AocTynHbl Takke Ha CD-ROM.

5. Mumypuna, O. A. Xumunyeckasi kuHeTuka. CoCTOsSHuE XMMHYECKOr0 PaBHOBECHS :
npaktukyMm / O. A. Mumypuna, 3. P. Mymiuna, O. B. Epmoa ; Marauroropckuii roc.
texandeckuid yH-T uM. ['. Y. HocoBa. - Marautoropck : MI'TY um. I'. K. Hocoga, 2019. - 1
CD-ROM. - 3aru. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1
530464/3851.pdf&view=true (mara ooOpamenus: 01.09.2020). - MakpooObekT. - TekcT :
AJIEKTPOHHBIN. - CBeneHus 1ocTymHbl Takke Ha CD-ROM.



https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
http://znanium.com/bookread2.php?book=421658
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
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

B) MeToanueckue yKa3aHusi:

1. Mumypuna, O.A. DHepreTuka XMMHYECKUX MPOLECCOB: METOJNYECKHE YKa3aHHs K
71ab0paTOpHEIM paboTaM MO JUCIHIUTUHE «XUMUS» Ui 00YJaroIIMXCsl BCEX HaIpaBJICHUN
MOATOTOBKA H CHEIUAIbHOCTEH JHEBHOW ¢opmbl o0yuenus / O.A. MumypuHa,
Marnuroropckuii roc. Texuudeckuid yu-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I
N. Hocosa, 2016. — 11 c. — TeKCT : HEMOCPEICTBEHHBIM.

2. Komsaga, JL.I. Xumuueckas TEpMOJMHAMUKA: METOIMYECKUE YKa3aHUS s
CaMOCTOSITENIbHOIM paboThI M0 AUCHUIUIMHE «XUMHS» i1 00y4aroIIMXCsl BCEX HAIpaBlICHUN
NOJATOTOBKU U CIlelHaibHOCTEN Bcex ¢opm oOyuenus / JL.I'. Konsaa; Marauroropckuii roc.
texuudeckui yH-T uM. . 1. HocoBa. — MarauTtoropck : MI'TY um. I'. Y. Hocoga, 2020. — 18
¢. — TekcT : HemoCpeACTBEHHBI.

3. Komsama, JIL.I'. CkopocTh XHMMHYECKHX pPEAKIUA M XUMHYECKOE pPaBHOBECHE:
Metoauueckie yka3aHus K J1IaOOpaTOpHBIM paboTaM MO JUCHUIUIMHE «XHUMHS» IS
0o0y4aromuxcsi BCeX HAMpaBlIEeHUH MOJTOTOBKU M ClelHaIbHOCTeH Bcex (popm oOydeHwus /
JL.T'. Konapna, E.B. Tapactok; Marauroropckuii roc. rexuudeckuid yH-T uM. I'. M. HocoBa. —
Maruutoropck : MI'TY um. I'. 1. HocoBa, 2020. —8 c. — TekcT : HemocpeCTBEHHbIMN.

4. Poguonosa, H.W. Xumnueckas kuHeTnka. XUMUYECKOE PaBHOBECHE: METOAMUECKUE
YKa3aHUA U1 CaMOCTOSITeNIbHOM paboThl O AUCHUILTUHE «XUMHUS» AJs1 00yYaroluXcsl BCeX
HAIPaBIICHUH MMOATOTOBKH U CIIEIUAIBHOCTEH Bcex ¢opMm oOydenwus / H.U. Pomuonosa, A.I1.
[TonomapeB; Maruuroropckuii roc. Texunnueckuii yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. K. Hocosa, 2020. — 20 ¢. — TekcT : HemocpeACTBEHHBI.

5. Uynpoga, JI.B. PactBopsl: MeTonnyeckas pa3paboTka K J1a00paTOpHBIM paboTaM Mo
TUCHUTUTMHE  «XUMHS» Uil OOyYaloImUMXCs BCEX  HANpPaBICHWN TOATOTOBKU U
cnernuanbHocTei Bcex gopm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuit
roc. Texunueckuil yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. Y. Hocosa, 2020.
—41 c. — TekcT : HENOCPENCTBEHHBIN.

6. Uynposa, JI.B. PacTBophl: MeToIu4ecKast pa3padoTka K caMOCTOSATEIbHONU padboTe
0 JUCHMIUIMHE «XHUMHA» A OOydyarollMXcs MO BCEM HAalpaBIEHUSM MOJATOTOBKU H
crienuanbHOCTSIM BeeX (popm oOyuenus / JI.B. Uymnposa, O.P. Mymnuna, O.A. Mumypusa;
MarnuTtoropckuii roc. rexuudeckud yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I
. HocoBa, 2017. — 26 c. — TekcT : HENOCPEICTBEHHBIH.

7. Konsina, JL.T'. KonnouaHsle pacTBOpBI: METOAMYECKHE YKa3aHUs K JaO0OpaTOpPHOM
paboTe 1o JUCHUILINHE «XUMUS» A1 00y4aroluXcs M0 BCEM HAIPABJIEHUSIM MOJATOTOBKHU U
cneuuanbHOCTIM Beex ¢opMm obydenus / JL.I. Komsna, JILA. bonesn; Marauroropckuii roc.
texanyeckuid yH-T uM. I'. 1. HocoBa. — Maraurtoropck : MI'TY um. I'. Y. Hocoga, 2017. — 9
¢. — TekcT : HeNoCPEACTBEHHBIM.

8. Komsma, JI.I. OxuciuTensHO-BOCCTAHOBHUTEIBHBIC PEAKIUU: METOJIHYECKUC
yKkazaHus K JjaOopaTopHoil paGore mo AuCHUIUIMHE «XHUMHUS» Ui OOYHYaIOLIMXCS BCEX
HaIpaBJIeHUN MOJATOTOBKM U crernuanbHocTe Becex gopm oOyuenms / JI.I. Komsma, E.B.
Tapacrok; Marauroropckuii roc. Texuudeckuit yH-T um. I'. . HocoBa. — Maruuroropck :
MI'TY um. I'. 1. HocoBa, 2020. — 10 ¢. — TekcT : HemocpeACTBEHHBIM.

9. Konsna, JI.I'. OkucinuTenbHO-BOCCTAHOBUTENbHbIE PEAKLIUU U DIIEKTPOXUMHUYECKUE
MIPOIIECCHI: METOJIUYECKasi pa3pabOTKa K CaMOCTOATENBbHOW paboTe sl 00y4Jaromuxcs o
BCEM HalpaBJICHUSM MOJrOTOBKH M CHelUanbHOCTAM Bcex ¢opm oOyuenus / JL.I'. Komsna,
E.B. Tapactok, 3.P. Mynnuna; Marauroropckuii roc. rexanueckuit yH-T uM. I'. 1. Hocosa. —
Marnurtoropck : MI'TY um. I'. 1. HocoBa, 2017. — 41 c¢. — TekcT : HEOCPEACTBEHHBIN.

10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE TPOIECCH: METOJMYECKUE YKa3aHUS K
nabopatopHoit paboTe MO TUCIUTUTHHE «XUMHUS» ISl 00YJAIOIIUXCS 110 BCEM HAIPABJICHUSIM
MOATOTOBKU U CIIENUATBLHOCTSAM Beex dopm oOyuenus / O.A. Mumypuna, H.U. Poanonosa,
Marnuroropckuii roc. rexuudeckuid yH-T um. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I
N. Hocosa, 2017. — 13 ¢. — TeKCT : HEMOCPEACTBEHHBIH.



r) [IporpammHuoe obecneuenue u UHTepHeT-pecypceb:

IIporpammHoe odecnevyenue

Haumenoanue 110 Ne norosopa Cpox aeiicTBus
JIMIICH3UU
MS Windows 7 J1-1227-18 ot 08.10.2018 11.10.2021
Professional (mis kmaccos)
MS Office 2007 Professional Ne 135 ot 17.09.2007 0eccpouHo
7Zip cB00OIHO pacmpocTpansemoe [10 OecCpovYHO
FAR Manager cB00O1HO pacnpocTpansiemoe [10 OeccpovHO

HpO(l)eCCI/IOHaJ'IbHI)Ie 0a3mbl JAHHBbIX U I/IHq)OpMaIII/IOHHbIe CIIPpaBOYHbLIC CHCTEMbI

HasBanue kypca Ccpuika

DeKTpOHHAas 0aza nepuoaunueckux|URL: https://dlib.eastview.com/
u3nanmii East View Information Services,
HannonansHas UH(OPMAILIMOHHO-
aHaJIWUTHUYeCKas cucremMa — Poccuiickmii
WHEKC HayuyHoro nutuposanus (PUHIL)

ITouckoBass cucrema Axagemus Google|URL: https://scholar.google.ru/
(Google Scholar)
Wudopmarmonnas cucrema - Enqunoe okno|URL: http://window.edu.ru/
J0CTyIa K HH(GOPMAIMOHHBIM pecypcam

URL: https://elibrary.ru/project risc.asp

Deneparbioe FOCYMAPCTBCHHOC ) - hitp://www.fips.ru/

OromkeTHoe yupexnaeHue «DenepanbHbIii

NHCTUTYT H‘[)OMI:IHIJ'ICHHOfI

Poccuiickas lNocynapcrsennast|URL:

o6ubamoreka. Karanoru https://www.rsl.ru/ru/4readers/catalogues/
DNEKTPOHHBIE  PEeCypChl oubmmorexku|URL:

MI'TVY um. I'.1. HocoBa http://magtu.ru:8085/marcweb2/Default.asp

9. MarepuajibHO-TeXHUYECKOe o0ecredeHne TUCHUNINHBI

MaTCpI/IaJILHO-TeXHI/I‘-ICCKOC obecrneucHue JUCIUIIIIMHBI BKIIIOYACT:

Tun v Ha3BaHKE ayTUTOPHUH OcHamenue ayiuTopun

VYuebHble ayIUTOPUH s | MynsTUMeMiHBIE CPEICTBA XpaHEHUs, IepeJadud U
MIPOBEICHUS 3aHATUHN | MIpelcTaBlIeHHs] UHpopMauu
JIEKIIMOHHOI'O TUIIA

VYuebHble ayIUTOPHUH i | O6opynoBaHUe AJIsl BBIOJHEHUS J1a00paTopHBIX PadoT,
MPOBEICHUS 7a00paTOPHBIX | XMMHUYECKast MOCYNa, PEaKTUBHI,
3aHATHH, IPYIIOBBIX u | Harsiaeie marepuabsl: TaONUIbI, CXEMBbI, TTaKaTh.

WHJIMBUIYIbHBIX KOHCYJIBTAIIAMN,
TEKYIIETO KOHTPOJISI 5
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Tun v Ha3BaHUE ayIUTOPUU

OcHalleHue ayauTopuu

MIPOMEXKYTOYHOMN aTTECTALUU

TTomemenus IUIA
CaMOCTOSITENIbHOM paboThI
oOyJarommxcs

[Tepconanpubic KommbioTepbl ¢ makerom MS Office,
BBIXOJIOM B MHTEpHET W C JIOCTYNOM B DIIEKTPOHHYIO
UH(POPMAITMOHHO-00pa30BaTEIbHYIO cpeny
VHHBEPCHUTETA.

[Tomemenust Ui XpaHEHUS W
POPUIAKTUIECKOTO
00CITy>)KUBaHUS y4eOHOTO
o0opynoBaHus

Cremnaxu, celidbl  muad  XpaHEHUs  y4eOHOTo
000pyI0BaHUS.
HHCTpYMEHTHI IE peMoHTa 71a00paTopHOTro
000py/IOBaHUS.




