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COI''TACOBAHO
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CTPOUTENHCTBA
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YTBEPXIEHO
Ha 3acemanuu neHTpa MEIMIIMHCKON XUMUN

(mporoxon 3acemanus Ne 2 ot «02» centa6ps 2019 r.).



1. esab ocBOeHUST TUCHMILIUHBI

Llenbp OCcBOEHMS IUCHUILIMHBI — C(OPMHUPOBATH CUCTEMY XUMHUYECKUX 3HAHMUN (TIOHSATHIA,
3aKOHOB, (DaKTOB, XMMHYECKOIO $3bIKa) KAaK KOMIIOHEHTa €CTECTBEHHOHAYUYHBIX 3HaHMH 00
OKpY’)KalOIlleM MHpEe M €ro 3akoHax, a Takke c()OpMUPOBaTH COBPEMEHHOE IPEICTaBICHUE O
BELIECTBAX, UX CTPYKTYpPE, CBOMCTBAX U B3aHMHBIX IIPEBPALICHUSIX.

2. MecTto nucnumimnabl B crpykrype OITIOII BO

JIuCIunIMHbl M TPaKTUKH, HAa OCBOCHUHM KOTOPBIX Oaszupyercs JaHHas JUCIUTLIINHA!
«BrIcIIag MaTeMaTUKa).

JIMCUMIUTNHBL U TIPAKTHKY, ISl KOTOPBIX OCBOCHUE JAHHOW JUCHIUILUIMHBI HEOOXOAMMO KaK
npenuiectyromiee: «CTpoUTeNbHbIE MaTepPUAIIBD», « Te€XHOIOrHsI KOHCTPYKIIMOHHBIX MaTepUAIOB.

3. Ilnanupyemblie pe3yabTaTbl 00y4eHUs
dDopmupyeMbIe H
KOHTPOJINpYyeMble Hrkarope! AOCTHAEHIH IInanupyemsblie pe3yJbTaThl
KOMIIeTeHIIUH KOMUCTCHITIH o0y4eHust
(K01 1 HAUMEHOBAHUE)
(KO ¥ HANMECHOBAHUE)
OIIK-1. Cmnocoben pemars | OITK-1.1. BrisaBiaenune U | 3HATh: KITaCCU(PUKAIUIO
3aMaud  MpodeCCHOHATBHON | KinaccuuKaIus GU3NIECKUX U | XUMHUYECKUX MIPOIIECCOB,
NEeSTeIbHOCTH  HAa  OCHOBE | XMMHUYECKUX MPOLIECCOB, | MPOTEKAOIINX HAa O0BEKTE
WCTIOTb30BaHMS MPOTEKAIOMUX Ha O00BeKTe | MpodhecCuOHaATBHON
TEOPETUIECKUX U | mpodhecCHoHABLHOM JeSTebHOCTH
MPaKTUYECKUX OCHOB | J€SITEIbHOCTH. YMeTh: ompenensaTb MpUpPOaY
€CTECTBEHHBIX M TEXHUYECKUX XUMHYECKHX MPOIIECCOB,
HayK, a TaKxKe MPOTEKAIOIINX Ha OOBEKTe
MaTEeMaTHYECKOro anmapara npodeccroHanbHOM
NesITeIbHOCTH
Bnaners: METOJaMu
ornpezeneHus Kiaccudukanuu
XUMHYECKHIX IIPOLIECCOB,
MPOTEKAIOMUX Ha OOBEKTe
npodecCuoOHATBHON
NeSTeNbHOCTH
OIIK-1.3. Onpenenenne | 3HaTh: METOABI MPOBEICHUS
XapaKTePUCTUK XHMHUYECKOTO | IKCIIEPUMEHTAThHBIX
mpoiiecca (siB7IEHUS, | KCCTIEAOBAaHUN W 00pabOTKH
XapaKTepHOro HJsi OOBEKTOB | MOTYYCHHBIX PE3yJIbTaTOB
npodeCCHOHATbHON YMeTs: MPUMEHSTh
NESTENIbHOCTH), Ha OCHOBE | TCOPETUUYECKUE 3HAHUS s
SKCIIEPUMEHTAIIbHBIX MIPOBEJICHUS SKCIIEPUMEHTA U
UCCIIEJOBaHUI. 00pabOTKH €ro pe3yiabTaToB
Bnaners: METOIaMHU
MMOCTAHOBKH JKCIIEPHUMEHTa M
aHanu3a MOJTYy4YEeHHOM
uHpOopMaIu




OIIK-1.5. Beibop 0a30BbIX
(1)I/I3I/I‘-I€CKI/IX U XUMHWYCCKHUX
3aKOHOB JUIsl pPEIICHUs 3aaad
npodhecCHOHATBLHOM
NeSITETTHHOCTH.

3HaTh. OCHOBHEIC IIOHATHS H
3aKOHEl XMMHH, OCHOBHBIC
3aKOHbI B3aHMOCBS3U MEKIY
CTPOCHUEM U XHUMHYECKUMU
CBOMCTBaAMU BEIIECTB;
OCHOBHBIE ~ 3aKOHOMEPHOCTH,
CONPOBOXKAAIOIINE
B3aMMOCHCTBHS BEILICCTB
YMeTh: MPUMEHATh OCHOBHBIE
MOHATUS MW 3aKOHBI XHMUH,
OCHOBHBIC 3aKOHBI
B3aHMOCBSI3HU MEXIY
CTPOCHUEM W XUMHUYECKUMH
CBOMCTBaMH BEIIECTB;
OCHOBHBIE  3aKOHOMEPHOCTH,
COMPOBOXKAAIOIINE
B3aHMOJICHCTBUS BEIIECTB JIJIS
perieHus 3aaq
npodeccroHanbHOI

eI TETLHOCTH

Bnagerts: METOIUKOM
MPOBEJICHUSI  PaCUETOB c
HCIIOIL30BAHUEM  OCHOBHEIX
MMOHATAN W 3aKOHOB XUMHUH,
OCHOBHEIX 3aKOHOB
B3aHMOCBSI3U MEXKIY
CTPOCHUEM U XHUMHYECKUMU
CBOICTBaAMU BEIIIECTB;
OCHOBHBIX 3aKOHOMEPHOCTEH,
CONPOBOXKIAIOIIAX
B3aMMO/JICHCTBUS BEILICCTB JJIS
peleHus 3ajaq
npodeccroHanbHOM
JIeSITEILHOCTH

OIIK-1.8. O6paboTka
pacyeTHBIX u
SKCIICPUMCHTAIIbHBIX

JTAHHBIX BEPOSITHOCTHO
CTaTUCTUYCCKUMU MCTOdaMMU.

3HaTh: BEPOATHOCTHO
CTaTHCTHYECKHE METOJIBI
00pabOTKM  pacyeTHBIX U
IKCTIEPUMEHTAIBHBIX JAHHBIX
YMeTb: mpoBOIUTH 00pabOTKy
NOJYYEHHBIX B  pe3yJbTare

HCCIICAOBaHUA PaCUYCTHBIX U

AKCIIEPUMEHTAILHBIX
TaHHBIX BEPOSITHOCTHO
CTaTUCTUYECKUMHU METOJaMH
Bnaners: METOJIUKOMN
o0paboTka  pacyeTHBIX |
AKCIEPUMEHTAIbHBIX

TAHHBIX BEPOATHOCTHO

CTaTUCTHYCCKUMHU MCTOAaMU




OIIK-1.10. Ornenka
BO3JICHCTBUS ~ TEXHOTCHHBIX
(GakTOpOB  Ha  COCTOSTHHE

OKPYKarOILEH Cpeabl.

3HaTh:  CIOCOOBI
BO3JICUCTBUSL ~ TEXHOTEHHBIX
(hakTOpOB  Ha  COCTOSTHHE
OKpY>Karolleu cpeibl

VYMeTh: MPOBOAUTH
WCCIEAOBaHUS JUIsl  OLICHKU
BO3JICUCTBUSL ~ TEXHOTEHHBIX
(GakTopoB  Ha  COCTOSIHHE
OKpY>KaloIleu cpeibl

Bnaners: MeTomaMu  OLIEHKH
BO3JICUCTBUSL ~ TEXHOTEHHBIX
(GakTopoB  Ha  COCTOSIHHE
OKpY>Karolleu cpeibl

OLIEHKU




4. CTpykTypa u coep:kaHue TUCHHILTHHBI

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Mopyas (pa3aen) yueOHoi Ha"MeHOBaH?e TEM 3aHITHH CemecTp Obnem, Bbanabl | UHTEepakTHB, 4. (HAMMEHOBaHHUE
(yueOHOM padoThI) q.
padoThI OLICHOYHOI'0
cpeacTBa)
Monyib 1. Cpl Tema 1. OCHOBHBIE TOHSATHUS U 3aKOHBI 4 10 3 - [ [poMeKyTOUHBII
CtpoeHue u XAMUHU recT Nel
cBoricTBa BemecTsa |Jlek! XHWMHUYECKUN HKBUBAJIECHT 4 2 - -
JlaGl) Omnpenenenue MOJISIPHOU MacChbl 4 2 4 - OTtuer 1o
SKBUBAJIEHTA METaJlIA nmabopaTopHOit
padote Ne 1
Cp2 Tema 2. OcHoBHbIE KJIACChI 4 6 3 - IIpomexyTOUHBIN
HEOPraHUYECKUX BEIIECTB recT No2
Cp3 Tema 3. Crpoenue aToMma. 4 10 3 - [ [poMeKyTOUHBII
[lepuonnueckas cHucTeMa J.N. rect Ne3
Cp4 Tema 4. Xumuueckas CBS3b. 4 10 3 - [IpomexyTOUHBIN
[TpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJ rect No4
Cp5s Tema 5. ®@a30oBble COCTOSIHUS BEILECTB. 4 6 3 - IIpomexyTOUHBIN
MexMOoNeKyIapHbIE B3aUMOACHCTBUS TecT Ne5
Monyib 2. JIex2 TepMmoauHamuka XUMHUYECKUX 4 2 - -
TepMmonuHamMuKa u MIPOLIECCOB: BUbI CUCTEM, TAPAMETPHI U
KUHETHUKA dbyHKIIMH cocTosiHUSA. 3aKoH ['ecca
XUMHYECKHUX Cpb6 Tema 6. TepmonnHaMuKa XUMHYECKHX 4 10 3 - IIpomexyTOUHBIN
[IPOLIECCOB peakiui recT Neb
Cp7 Tema 7. KuHeTmka XUMHYECKHX 4 12 3 - IIpomexyTOUHBIN
peakiuii. XuMU4YECKOE paBHOBECHE recT No7
Monyns 3. Cp8 Tema 8.  PactBopsl CriocoOsr 4 6 3 - [IpomexxyTOUHBIH
PacTBOpBI U BBIPAXKEHUSI KOHLIEHTpAIUU PacTBOPOB. recT No§
HIIEKTPOXUMUYECKHE XUMHUYECKUE PAaBHOBECHUS B paCTBOpax
[IPOLICCCHI Cp9 Tema 9. PacTBOpBI HEAIEKTPOIUTOB U 4 12 3 - IIpoMexyTOUHBIN
3JIEKTPOJIUTOB TecT Ne9




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Mopyas (pa3aen) yueOHoi Ha"MeHOBaH?e TEM 3aHITHH Cemectp Obnem, Bbanabl | UHTEepakTHB, 4.| (HAMMEHOBaHHUE
(yueOHoOM padoThI) q.
padoThI OLICHOYHOI'0
cpeacTBa)
Jlex3 KonnmuraruBHele CBOMCTBA paCTBOPOB 4 2 - -
Cpl0 Tema 10. KomionaHsie pacTBOpbI 4 6 3 - [ [poMeKyTOUHBII
rect NelQ
Cpll Tema 1. OKHCIUTENBHO- 4 10 3 - [ [poMexyTOUHBIT
BOCCTAHOBUTEJIbHBIE peakuuu. recT Nell
DIEKTPOXUMUS: OCHOBHBIE MTOHSATHUS
Cpl2 Tema 12. BosHukHOBeHME 4 10 3 - IIpomexyTOUHBIN
9JICKTPOJIHOTO MOTEHIIMAIA. TecT Nel2
Cpl3 Tema 13. Dnektponu3 pacmiaBoB U 4 12 3 - [ [pomexyTOUHBIN
BOJIHBIX PAaCTBOPOB rect Nel3
Cpl4 Tema 14. Koppo3uss  mMeramios. 4 12 3 - [IpomexxyTOUHBIH
CriocoO0bI 3aIUTHl METAJLIOB OT tect Nel4
Ip1 O0600mEHHass KOHTPOJIbHAs paboTa 1o 4 2 4 - KonTpomnbHas paborta)
Kypcy Nel
KonTposs [ToaroroBka K 3a4ety 4 3,75 - - Bomnpocs! k 3auety
No 1-50
ITA [TpomexxyTouHas arrecrarus (3a4eT) 4 0,25 - - Bormpocsr k 3auety
No 1-50
™ Hrorosoe TectupoBanue 4 2 50 - TectoBbie BOPOCHI
Nel-600
Hroro: 144 100

Cxema pacdera urorosoro d6anaiaa «(Cymma + T)» - cyMMa OajioB 1o BceM Y4eOHBIM MEpOIPUSATHIM, IPEIyCMOTPEHHBIM B Kypce + cymma
0aJIOB MO BCEM MTPOMEKYTOYHBIM T€CTaM IO KypCy.



5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHU

[Ipu peanuzanuu IUCUMIUIMHBI UCHOJIB3YETCS CETEBas TEXHOJIOTUSl - H3y4y€HHE Kypca
MOCPEACTBOM 3JIEKTPOHHBIX Y4eOHO-METOIMYECKUX MaTepHalioB, Pa3MEIIEHHBIX B 00ydaroien
Cpelie ¢ UCIOJIb30BAaHUEM KOMIIBIOTEPA, OJAKIIOYEHHOT0 K ceTu HTepHeT.

6. Metoanyeckue yKa3aHHUs M0 OCBOCHUIO M CHUILIUHbBI
Moayas 1. CTpoeHne U CBOMCTBA BellleCTBA

Tema JeKIUOHHOTO 3AHATHA:
XUMHUYECKUI SKBUBAJICHT.

Tema 1a00paTOPHOrO 3aHATHS:
Omnpenenenrue MOISIPHONW MacChl KBUBAJICHTA METAJLJIA.

H3yunB faHHBIA MOAYJIb, CTYJIEHT J0JI7KEH:

MMETh MPEJCTaBlIeHnE 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XMMHH; KJIacCU(UKALIUN BEIIECTB;
CTPOEHHUH aTOMa; TUIIaX XUMUYECKOU CBA3H.

3HATh:

- OCHOBHBIE [TOHATHS XUMHUH (MOJIEKYIIA, aTOM, XUMUYECKUH 3JIEMEHT, MOJIb, MOJISIPHASI
Macca, XUMUYECKHI SKBUBAJIICHT, MOJISIPHASI Macca XMMHUYECKOTO SKBUBAJICHTA);

- OCHOBHBIC 3aKOHBI XMMHHU (COXPAaHEHHMS MAaCChl, MOCTOSIHCTBA COCTaBa, OOBEMHBIX
OTHOIIIEHUH, ABOTapo, ypaBHeHue MeHneneeBa-Kiamneiipona, 00beIMHECHHBIN Ta30BhIN 3aKOH);

- COBPEMEHHYIO KOPIYCKYJISIPHO-BOJIHOBYIO TEOPHIO CTPOEHHUS aTroMa; KBAHTOBBIE
YKclia, MpaBujia U MPUHIUIIBI COCTABICHUS 3JIEKTPOHHON KOH(UTYypaIlii XUMUYECKOTO JIEMEHTA;

- TUIBI XUMUYECKOH CBSI3U (MOHHYIO, KOBaJCHTHYIO, METAJUIMYECKYIO, BOJIOPOIHYIO),
UX CBOMCTBA U XapAKTEPUCTUKH;

- IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.

yMeTh:

- IIPOBOAMTDH KOJMYECTBEHHBIE PACUETHI 10 YPABHEHUSIM XUMUYECKUX PEAKLUI;

- COCTaBJISITh 3JIEKTPOHHYIO KOH(MUTYPAIIHIO XUMUYECKUX 3JIEMEHTOB;

- OINPEAEIATh TUIl XMMHUYECKOM CBSI3U B BEILIECTBE U €r0 IPOCTPAHCTBEHHOE CTPOECHMUE;
COCTaBJISITh CTPYKTYPHYIO GOPMYITy BEIIECTBA.

MeTtoauyeckue peKOMEHAALUH 110 H3YYEHHIO MOAYJIA

[Tpu ocBOECHMM MOJTYJIs1 HEOOXOIUMO:

- U3y4ydTh Y4YeOHBIH MaTepuan IO COOTBETCTBYIOIEMY MOAYNIIO JAUCLHUIUIUHBL,
MCIIOJIb3YS JIEKIIMOHHBIM MaTepHUal U JUTEPATypy MO JAHHON TEMATHUKE;

- aKLIICHTUPOBATh BHMMAHHME HA: OCHOBHBIX IIOHATHAX UM 3aKOHAX XHMMMWH;
KJaccu(UKalMU BEIIECTB; OOLIMX XMMHYECKHUX CBOMCTBaxX BEILIECTB OJHOTO KJIAcca; CTPOCHUHU
aToMa; KBAaHTOBBIX YUCIIAX; COCTABICHHUU DJIEKTPOHHON KOH(QUIYpalluu XUMHUYECKUX 3IJIEMEHTOB;
TUIIAX XUMUYECKOHN CBS3H; IPOCTPAHCTBEHHOM CTPOEHHH MOJIEKYI.

- OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI:

1. Uro Takoe oTHOCUTENBHAs aToMHas Macca? PaccunTaiiTe OTHOCUTENbHYIO aTOMHYIO
Maccy cepbl, eciu m(S)=5,3-10% r, am(C)=2,0-103 r.

2. PaccuunTaiite aOCOMIOTHYIO MacCy MOJEKYJIbl CEpHOM KHCIOTBI, €clIH ee
OTHOCHUTEJIbHAs MOJICKYJISIpHAsg Macca paBHa 98.

3. OTtHocuTenbHAs MIIOTHOCTh raza IO BOAOPONY, cojepsamiero 27,27% yriaepona u
72,73% xucnopona, paBHa 22. OnpeneauTe OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO Maccy ra3a M €ro
XUMHUYECKYI0 (hopmyIy.



4. OTHOCHUTENBHBIE MJIOTHOCTH Ta30B M0 BO3AyXy paBHbL: a) 0,9; 6) 3,17. Onpenenure
Maccy 1 i1 kaxaoro rasa.

5. Onpenenure, kakoi 310 MeTtawi, ecau 1,6 r© kampuus U 2,615 © IByXBajieHTHOTO
MeTaJljia BBITECHSIOT U3 KUCIOThI OJMHAKOBBIA 00HEM BOJOPOIa IPHU OJAHUX U TEX )K€ YCIOBUSIX.

6. Xnopun metamia couepxkut 69% xmopa. OTHOCUTENbHAS aTOMHAs mMacca MeTajiia
paBHa 47,9. Onpenenure cTeNeHb OKUCIECHUS METaIa B ’TOM COCIMHEHUH.

7. [pu Temneparype 100°C u gaBnerun 50 aT™. ra3 3aauMaer oobem 10 m>. Tlpusenute
00bEM ATOTO Ta3a K H.Y.

8. Hanummre moaHbIe 21eKTPOHHBIE KOH(DUTYpAITUH aTOMOB JIEMEHTOB C IMTOPSIKOBEIMU
HOMepaMH 15 u 23. YKaxute BaJ€HTHbBIC SJIEKTPOHBI ATUX AJIEMEHTOB.

9. Hanummre 31eKTpOHHBIE KOH(DHIYpaIlMi aTOMOB Cephbl 1 XpoMa 1 HoHoB S* u Cr'.
CpaBHUTE paguychl aTOMOB U HOHOB.

10. YV kakux U3 HUXKE MPUBEICHHBIX MOJEKYJI XUMHUYECKHE CBSI3M HMMEIOT MOJISPHBIN
xapaktep: Oz, CO, HF, N, NHs.

1. Onpenennute BaICHTHOCThH AIFOMHHHSI B OCHOBHOM U BO30YKI€HHOM COCTOSIHHSIX.

12. Yemy paBHa Macca | MOJIb S5KBUBAJICHTOB OJIOBAa B PEAKIIMIX €T0 BOCCTAHOBJICHUS: &)
Sn*" +2e = Sn**; 6) Sn*" +4e = Sn’

13. PaccunTaiiTe MOJIIpHYI0O MacCy »5SKBHUBAJICHTa JKejle3a B COCIUHEHUSAX €ro ¢
KHCIIOpooM, conepxanux a) 70 u 0) 77,8% xenesa.

14. Onpenenure SKBUBAJIEHT M MOJIAPHYIO MacCy SKBHBAJE€HTa HOHOB JKejle3a B
NpUBeeHHEIX peaknusax: a) Fe’” +1e = Fe?*; 6) Fe*" + 30H = Fe(OH);

15. PaccuntaiiTe MOsIpHYIO Maccy 3KBUBaJieHTa MeTauia, eciau 0,029 r ero BBITECHSAIOT

u3 kucnotel 30 M Bomopoaa (H.y.).

Monayasb 2. TepmoguHaMHUKa U KHHETUKA XUMHYECKHX MPOLECCOB

Tema JeKIIMOHHOTIO 3AHATHSA:
TepMO,Z[I/IHaMI/IKa XUMHUYCCKHUX HpOLIGCCOBZ BUABI CUCTEM, napaMeTpH nu (1)yHKLII/II/I COCTOSIHUA.
3akoH I'ecca.

HN3y4yuB 1aHHBIA MOAYJb, CTYAEHT J10JIKEH:

UMETb MPEJCTaBICHUE 00 SHEPreTUIECKUX U3MEHEHHX B CUCTEMAaX, B KOTOPBIX MPOUCXOAUT
B3aMMOJICHCTBHE MEXKAY BELIECTBAMH; CKOPOCTH XHMHUYECKHX peakuuid U MeTojgax ee
peryIupoBaHHUsL.

3HATh:

- TEpMOJIMHAMHYECKUE (YHKIMU COCTOSIHUS, CIOCO0 U3 pacyera (3akoH ['ecca u ero
CJIC/ICTBHE);

- BIIMSIHAE TEMIIEpPaTypbl HAa BO3MOXKHOCTb MPOTEKaHMs PEAKIMU B 3aBUCUMOCTH OT
YHUCIIEHHBIX 3HAYEHUH SHTAIBIINU U SHTPOIIHH PEaKIUH;

- BIIMSIHUE HAa CKOPOCTh XMMHYECKOH PEeaKIMM KOHLEHTPAIMH (3aKOH JIEHCTBYIOIIUX
Macc);

- BJIMSIHME HA CKOPOCTh peaklUuu Temreparypsl (mpasuino Bant-I'opda u ypaBHeHue
Appenuyca);

- BJIMSIHAE HAa CKOPOCTb PEAKLIUU KaTaJINu3aTOPOB;

- XUMHUYECKOE PaBHOBECHE U CIIOCOOBI ero cMmemenus (nmpunnu Jle [larense)

yMeThb:

- OTIpeAeNATh BO3MOXKHOCTh MPOTEKAHUS pEeaKIIUu;

- peryaupoBaTh CKOPOCTb XMMUYECKON peaKIuH.

MeToauyeckue peKOMEHIAUMHU 10 U3YYEHUI0 MOIYJIsl
[Ipu ocBOCHMM MOTYIIST HEOOXOIUMO:



- U3YYUTh Yy4eOHBI Marepwal IO COOTBETCTBYIOIIEMY MOIYIIO JUCHUTUINHBI,
UCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy MO JaHHON TEMAaTHKE;

- aKIICHTUPOBAaTh BHUMAHME HA: JHTAJILIUU 0Opa3oBaHUS, CTOpPAaHUS W PEaAKIIHH,
SHTPONUU BEIeCTBA M peakuuu; sHepruu ['mb0ca; KUHETUYECKHX YpaBHEHUSAX IJIsI TOMO- H
TeTePOTEeHHBIX PEaKIUii; JHEPrHuH AaKTHUBAIlMM; OCOOCHHOCTSX TMPOTEKAHHUS TeTEPOTCHHBIX
MPOLIECCOB; XUMUYECKOM PaBHOBECHU U CIIOCOOAX €ro CMELIEHUSI.

- OTBETUThH HA KOHTPOJIbHBIE BOMPOCHI:

1. IIpn coemunenun 3,2 T xeneza € KUACIOpoaoM Beiaenwiock 40 k/[x Terma.
Paccuwnraiite sHTaNBINIO0 00pa3zoBaHus okcua xemnesa (II).

2. PaccumnTaiiTe TEMIOTBOPHYIO CIOCOOHOCTH METaHa.

3. PaccunTaiiTe KOJMYECTBO Tema, KOTOPOE BBIACIMTCS MpU cropaHuu 50 M cmecH,
cocrosiiet u3 50% xucnopona, 25% Boaopoaa u 25% yrieKucaoro rasa.

4. CnenaiiTe BBIBOJ O BO3MOXXHOCTH CaMOIIPOM3BOJIBHOTO MPOTEKAHUS PEaKUUU B
CTaHJAPTHBIX YCIOBMSX, eciii u3BecTHO, uTo AH,’ = - 293 kI, AS,’ = 27 IIx/K.

5. Paccuuraiite snTanenuto peakuuu: 2NaOH ) + HaSO4x) = Na2SO4rs) + 2H2O ().

6. Omnpenennre 3HAKW MW3MEHEHMS DSHTAIBIIMM W JHTPONUU JUIS  CIEAYIOLIErO
TepMoanHamMuieckoro npouecca: 2Ho ) + Oz = 2H20.

7. B kakux ciy4asx SHTaJIbIMS CrOPaHWs MPOCTOrO BEIIECTBA paBHA HHTAIbIUHU
00pa30BaHUs CIOKHOTO?

8. Kak BpIpakaeTcsi CKOpOCTh XUMUYECKOW PEAKIIUH MO 3aKOHY JEHCTBYIOIIMX Macc B
TOMOTEHHBIX U F€TEPOreHHBIX peaKuusx?

9. Onpenenure OOIIMI M YaCTHBIE TTOPSJIKK TI0 KOMIIOHEHTAM CIICYIOIIEH XUMHUYECKOMN
peakuu: 2C2He + 702 — 4CO2 + 6H-O0.

10. Bo ckoipko pa3 U3MEHUTCA CKOPOCTh PEAKIUMU MPH U3MEHEHHH TEMIIEpATyphl Ha
30°C, ectu y = 3,0?

1. Kak usmenurcst vy razodasznoit peakiuu 2A + 3B = 2C npu yBennyeHUH J1aBJICHUS B
2 pa3za?

12. [Touemy vnp peakuu Na + H>O — otiimuaercs oT vy peakuuu Ca + H,O —?

13. Hanumure marematudeckoe BbIpakeHUE NIt cKopocTH mpsimoit peakiuu CaOgrs) +
COzr) — CaCO3(rp).

14. N3menenne kakux (pakTopoB BBI30BET CMEIICHHE PAaBHOBECHUS 00paTUMOH peakiuu N

+3H> <> 2NHj3; AH‘; = -92 x>k B CTOpOHY IPSIMOM pEAKIUU?

15.  BbluucianTe HUCXOIHBIC KOHIICHTPAIIMH BEIIECTB, €CIM PAaBHOBECHBIC KOHIICHTPAIHH
u3BecTHh: 2NO + Clx <> 2NOCI, [NO]J=1,5 mons/n, [Cl2]=1 mons/n, [NOCI]=0,5 Monb/m.

Mopnyasb 3. PacTBOpBI M 3JIEKTPOXHMHYECKHE MPOLecChI

Tembl JTeKIMOHHOTO 3aHATHS:
KonnmuraruBHbie CBOMCTBA paCTBOPOB.

Tema npakTH4eCKOro 3aHATHA:
HToroBast KOHTpOJIbHASA paboTa 1O KypCy.

M3yunB NaHHBIA MOAYJIb, CTYJIEHT J0JI7KEeH:

UMETh IPE/CTaBIEHUE O PacTBOpPax; O CHOcOo0axX BBIPAKEHMsI KOHLEHTpALMM pPacTBOPOB;
CBOWCTBaX pacTBOPOB; 00 OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX DPEAKLUAX; SICKTPOXUMHUECKUX
IpoLeccax: ralbBAHUYECKUX, dJIEKTPOJIN3a, KOPPO3HH.

3HATh:

- COCTaBHBIE YAaCTH PaCTBOPOB;

- KOJINYECTBEHHOE BBIPAKEHHE COCTAaBa PACTBOPOB;

- CBOMCTBa paCTBOPOB HEAJIEKTPOIUTOB U IJIEKTPOJIUTOB;



- HarpaBJIeHuEe OOMEHHBIX MPOLIECCOB B PaCTBOPAX 3JIEKTPOJIUTOB;

- METOAbl  yYpaBHMBAHUS  OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuuil  (MeTon
3JIEKTPOHHOT0 OajaHca v MOypeaKIuii);

- rajlbBaHMYECKHUE MPOLECCHl U pabOTy raJlbBAHUYECKUX JIEMEHTOB;

- JIEKTPOJIN3 PACIIaBOB U BOJHBIX PACTBOPOB JIEKTPOJIUTOB;

- 3aKOHBI AJIEKTPOJIN3A;

- BUJIBI KOPPO3UU U MEXaHU3MBI UX IPOTEKAHUS;

- CHOCOOBI 3alUTHI METAJUIOB OT KOPPO3UH.

- IPOBOJIUTHh XMMHUYECKHH SKCIICPUMEHT U aHAJIH3 TTOJIyYECHHBIX PE3yJIbTATOB;

- OTIPEICIIATh KOHIICHTPAIIUIO PACTBOPOB;

- OTIPENIeNATh CBOWCTBA PACTBOPOB;

- paccTaBiATh KO3 (OUIUEHTHI B OKACIUTEITFHO-BOCCTAHOBUTEIHHBIX PEAKIIUSIX;

- COCTABJIATh TAJIBBAHUYECKHE TIPOIECCHI, OMPEACITATh AICKTPOIABIKYIIYIO CHITY
raJIbBAHUYECKUX DJIEMEHTOB;

- COCTABJIATH TPOIIECCHI DIIEKTPOIIM3a PACIIIIABOB M BOJHBIX PACTBOPOB JIEKTPOIUTOB;

- OTIPEICIIATh KOJMYECTBA O0PA3YIOMINXCS HA AIEKTPOAaX BEIIECTB MPH IICKTPOIH3E;

- COCTABJIATH MPOIECCHl XHMUYIECKOH M AIIEKTPOXUMHUYECKON KOPPO3UH;

- noI0UPaTh CIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3HUHU.

MeToauyeckne peKOMEHIAUMHU 10 U3YUYEHUI0 MOIYJIsl

[Ipu ocBoeHHH MOAYISI HEOOXOAUMO:

- U3YYUTh Y4eOHBI Marepwal IO COOTBETCTBYIOIIEMY MOJIYIIO JUCHUILUINHBI,
UCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy MO JaHHON TEMAaTHKE;

- aKIICHTUPOBAaTh BHHMAaHHWE HAa: COCTaB pacTBOPOB; CIOCOOBI  BBIPAXKCHUS
KOHIEHTPALlUU PACTBOPOB; JJIEKTPOJUTHI U HEIIEKTPOJIUTHI; CBONCTBA HEINEKTPOJIUTOB U
AIIEKTPOJIUTOB; METOIbI JJIEKTPOHHOTO OaaHca v MOTypPEeaKIuii; ralbBAHHUECKUE MPOIIECCHI; paboTy
raJlbBAaHMYECKUX 351eMeHTOoB; pacueT J/]C; aHoJHbIE U KaTOIHBIE PEAKIIUU MTPU IEKTPOIIN3E; 3aKOHBI
@dapajes; TAMBI U MEXaHU3MBl PA3IMYHBIX BHUJIOB KOPPO3HMH, CHOCOOBI 3aIUTHI METAIJIOB OT
KOPpO3UH.

- OTBETUThH HA KOHTPOJIbHBIE BOMPOCHI:

16. KakoB Tun XumMu4eckol CBsI3M B AeKTposiuTax? Kakue 3leKTpOIuThl Ha3bIBAIOT
noreHnuanbHeIMu? UcTuHHBIMUA?

17.  Hanummmre nuccorumaniuio a) cynbdura HaTpus u 0) ruapodocdara kanus mo nepBou
Y BTOPOU CTYIICHSIM.

18. BripasuTte kKoHCTaHTY Aricconany opToGochOpHON KUCIOTHI IO TIEPBOM CTYIIECHH.

19.  Omnpenenute crenens nuccorumanuu 0,001 M pactBopa YKCYCHOM KHUCIIOTBI, €CIIH €€
Kn=1,74-10.

20.  Yro moka3bIBaeT M30TOHMYECKUH Kod(p¢uiment? Kakas CBA3b CyIIECTBYET MEXIY
CTENEHbIO AUCCOIMALIMU AJIEKTPOJIUTA U U30TOHUYECKUM KO3 puiinenTom?

21.  Omnpenenute Temreparypsl kunenus u 3amepszanust 0,01 m pactBopa cynbdara
HaTpusl, €CJIM CTENEHb IUCCOLMAMU cOCTaBIsAET 54%.

22.  Yto Ha3bIBAIOT MOHHBIM MPOU3BEACHUEM BO/IbI? YeMy OHO paBHO?

23.  Ompenenute pH a) 0,1 M pactBopa KOH u 6) 0,1 M pactBopa NHsOH (K= 1,74-10
5
).

24.  OmpeaenuTe pacTBOPUMOCTb THIPOKCH/A ATFOMUHUS, eciu ero [P = 5,7-10732,

25. Paccuwnraiite ocmotudeckoe nanenue 0,002 M pactBopa OeH30I1a IPU TeMIIepaType
17°C.

26.  Hanumwre ruiponn3 CIEIYIOUIUX COJIEH U ONPENeUTe CPEAY UX BOJHBIX PACTBOPOB:
NaNO3, ZnCl, NaxS, CH3COONHj.

217. [Tokaxxute CTpOCHHE MUIICIUIBI MPU MPHIMBAHUU M30BITKA pacTBOpa THIPOKCHA

HaATpUs K pacCTBOPY XJIOpUJIA IIUHKA.



28. [Tokaxxute CTpOeHHE MUIEUIBI TPH TPWINBAHUK H30BITKA XJOpUAA IMHKA K
pacTBOpH TUIPOKCHU]IA HATPUSI.

29.  Kakyro cuctemy Ha3bIBaOT AIEKTPOXUMUYECKON?

30. CocraBbTe CXE€MY JBYX TajJbBaHMUECKHX JJIEMEHTOB, B OJTHOM W3 KOTOPHIX KOOAIBT
cy w1 Obl KaToZoM, a B IPyroM — aHoJIoM. Hamuimmre ypaBHEHUS! peakiuid, MPOUCXOIAIINX TpU
paboTe ITUX DIIEMEHTOB.

31. lanbBaHMYECKUI AIEMEHT COCTOUT U3 XPOMOBOTO AJIEKTPoJia, nmorpyxeHHoro B 0,01
M pactBop CrSO4, 1 cTaHIapTHOTO BOJOPOIHOIO AeKkTpoaa. Hanmummre ypaBHEHUS 3IEKTPOIHBIX
npoueccos. YeMy paBHa ero 3.1.c.?

32. Kakum ypaBHEHHEM KOJUYECTBEHHO OMUCHIBAECTCS AJIEKTPOIU3?

33.  Yto paccuuThIBaIOT C MOMOLIbIO ypaBHeHus1 HepHera?

34. CoctaBbTe CXeMy JJIEKTPOJIM3a BOAHOTO pPacTBOpa XJOpHAA HUKEIS HAa MHEPTHBIX
AIIEKTPO/IAX.

35.  CocraBbTe CXEMBI AJIEKTPOJIN3a BOJAHOTO pacTBopa xjopuaa xenesa (II), ecnu: a) anon
KeJNEe3HBI; 0) aHO| YTOJbHBIM.

36.  PactBop comepxut uonsl Zn>", Ni*", Fe’", Cu*" B onuHakoBoii koHIeHTparuu. B

KaKOW TOCIEeIOBATEIbHOCTH 3TH METAIUIBI OYIYT BBIACTATHCS MPH AJIEKTPOIIN3E, €CITU HAIPSHKCHHE
JIOCTATOYHO IS BBIAEICHUS JII000r0 MeTasa?

37. Brruncnure Maccy HUKeS, BBIAEIUBILIETOCA HA KaTOJE IIPU IIPOITYCKAHUH TOKA CUIJION
20 A depe3 pacTBOp HUTpaATa HUKENSA B TEUEHUU 22 4aCOB.

38. [Ipu snexktponuse pactBopa conu onosa (II) Macca karona yBenumumiace Ha 4 r. Uto
IIPOU30LLIO IIPU 3TOM Ha OJIOBSHHOM aHOAE?

39. PaccunTaiite 06beM KHCIOPOAA, KOTOPBI MOKET OBbITh MOJYYEH MpPU DIEKTPOIU3E
TOKOM 5 A B T€YEHHE 2 4aCOB, €CJIM BBIXOJ MO TOKY cocTaBisieT 85%.

40.  Ilpu npoxo0KJIE€HUU Yepe3 pacTBOP COJIM TPEXBAJIEHTHOIO METajlja Toka cuioit 1,5 A

B TeueHnu 30 MUH Ha Katojie Bbiaenuiock 0,18 r metamia. BeruncinTe MOJISIpHYIO MacCcy MeTajljia U
pacxo AMEKTPOIHEPTHH, €CIIN U3BECTHO, UTO HAIIPSHKEHHUE B CETU paBHO 6 B, a BbIxoz 110 Toky 72%.

41.  Kakoii KOHTaKT SBJIsIETCS HanboJiee KOppo3noHHOOIacHbIM J1s xene3a: Fe/Cu, Fe/Sn,
Fe/Ag?

42. B KOHTakTe ¢ KaKuM U3 METAJUIOB MEJIb ABJISIETCS aHOJIOM: XPOM, 30JI0TO, HUKEIIb.

43. Hanummre 371eKTpoXuMHYECKHE TIPOIECCH (AHOIHBINA U KaTOMHBIN ), TPOTEKAIOITUE B

koHTakTe Al/Cu B pacTBOpE XJ0puaa HATPHUS.



7. OueHoYHBIE CPeICTBA

7.1. IlacmopT OEHOYHBIX CPEICTB

Cemect Koa koHTpO/ImMpyemMoii KoMIieTeH U HaumeHoBaHue
p (WJ1H ee 4acTH) OLICHOYHOI'0 CPeACTBA
4 OIIK-1 Otuet no nabopaTopHoit padote Nel

KonTtponbnas padora Ne 1
[TpomesxxyTounsie TecThl Ne 1-14
Bompocsr k 3auery Ne 1-50
TectoBbie 3amanust Ne 1-600

7.2. TunoBble 3aJaHWsi WJIH HHbIe MAaTepHaJibl, HeOOXOAMMBbIe ISl TeKYUIero
KOHTPOJIA

7.2.1. KoHTpoJbHAa" padoTa

Tunossle npuMepsbI 3a1aHUM

Tema «HTOoroBasi KOHTpoIbHasA padoTa» (MpaKTHYecKoe 3aHsATHE 1)

Bapuanr 1

3amanue 1

IIpousBennute pacueTsl IO YPaBHEHUIO peakluu (H.Y.):

7r 121 X, T y, I

Znw) + HClp-p) — ZnClagp) + Ha).

3amanue 2

Omnpenenure BO3MOKHOCTh BOCCTAHOBJICHUS OKCUA allfoMUHUS XxpoMoM 1ipu 800°C.
3amanue 3

Onpenenure 3HEPrUI0 AKTUBALMM peakuuu, eciau npu Temmeparype 40°C koHcTaHTa
ckopoctu peaknuu pasHa 0,05, a mpu 80°C — 1,2.

3aganue 4

Omnpenenure TemmepaTtypy 3aMmep3anus 10%-ro pacTBopa Xjaopuia KaJbLHsl.

3aganue 5

CocTaBbTe ypaBHEHHE peaKkIMu: IIEpMaHTaHaT KaJus + CylIb(GUT HATPUS + cepHasi KUCIOTa.

3aganue 6

CocraBbTe CX€MYy HHMKEJIb-IIMHKOBOTO TAJIbBAHHUYECKOTO 3JieMeHTa U onpeaenute ero I1C,
€CJIM KOHIICHTPAIMsl HOHOB METaJIoB B pacTBope cocTasister 0,01 monw/n. Hanummmre 35mekTpoHbie
peaxkuuu.

3aganue 7

Omnpenenure BpeMs IEKTpoau3a pacTBopa xynopuaa meau (I1) mns momydenns 150 T menu,
€CJIM BBIXOJ 110 TOKY cocTaBiseT 92%, a cuna Toka — 12 A.

3amanue 8

B kxoHTakTe ¢ KakUM METAJJIOM: IIUHKOM, HUKEJIEM, OJIOBOM — CKOPOCTbh KOPpPO3UHU Keje3a
OyJleT HauMEeHbIICH?

Kpurepun oneHku:
- 3a Ka)kJI0€ BEpHO BhITIONHEHHOE 3ananue — 0,5 6amna.

7.2.2. OT4er MO Ja00OPATOPHOM padoTe

JlaGopaTopHas padora Nel OnpenesieHue MOJISIPHOII MacChl JIKBHBAJIEHTA MeTaJLlIa



Lesb: onpeneneHre MOJISPHOI MAacChl SKBUBAJIEHTA METaJlIa SKCIIEPUMEHTAIBHBIM ITyTEM.

OnpiT. OnpeneneHue MOJISIPHOH MAacchbl IKBUBAJIEHTa MeTAa/LIa M0 00bEMY BOJA0PO/A,
BBITECHEHHOI'0 U3 PACTBOPa KHCJIOTHI.

Omnpenenenne MPOU3BOAUTCS C TTOMOIIBIO TTprbopa (puc.1), COCTOAIIETO U3 U3MEPHUTEIBHON
oropetku (1) Ha 25...50 mn, nByxkosneHHOU mpobupku OcTBanbiaa (2) U ypaBHUTEIbHON CKIISIHKH
nuu O6ropeTku (3).

1. B omno wu3 xomeH mnpobupku OctBanbra (2) NOMECTUTE HABECKYy MeTallia,
MOJIYYCHHYIO y JJaOopaHTa.

2. B npyroe koneno Ha 1/4 yactk ero o6bEmMa HanelTe pacTBOpP COMSTHON KUCIOTHI.

3. [TnotHO 3akpoiite npodbupky OcTBanbaa (2) mpoOKOH 1 3aKpenuTe €€ B IITaTHUBE.

4. [IpoBepbTe TpUOOP HAa TEPMETUYHOCTb, MJJIS YEro ypaBHHUTENbHbIM cocyx (3)

nogaumuTe Ha 10...15 cM 1 3akpenuTe B ’TOM MOJ0KEeHUH. Eciiu mprubop repMeTH4eH, TO YpOBEHb
KUJKOCTH B HEM OCTAaeTCs MOCTOSIHHBIM. Ecnmu mpubop He repMeTHYeH, MPOBEphTE, TUIOTHO JIN
3akpbITa Mpodbupka OcTBabaa (2) MPOOKOIA.

5. Ycranosure 6ropetky (1) u cocyn (3) Takum oOpa3om, YTOOBI KUIKOCTH B HHX
HaxO0JIUJIaCh Ha OJJTHOM ypoBHE. OTMEThTE MOJIOKEHNUE YPOBHS KUAKOCTH (MEHHCKA) B OropeTtke (1) —
Vi.

6. OcCTOpOX)HO MOBEPHUTE TPOOUPKY (2) TaK, YTOOBI KMCIIOTA TIEPENTUIach B KOJICHO, T1Ie
HAXOJUTCSI METaJLL.

BropeTku yKperisiroTcs B IITaTUBE U 3aMIOJIHSAIOTCA BOAOU. B MCXOAHOM COCTOSIHUM KUJIKOCTh
B cocynax | u 3 momkHa HAXOAUTHCS HA OTHOM YPOBHE.

Pucynox 1. Cxema mpubopa 1j1st onpeneseHuss MOJIIPHON MacChl SKBUBaJieHTa MeTaiia: 1 —
U3MepuTeNbHas OlopeTKa, 2 — IByXKoJieHHast mpobupka OcTBaibaa, 3 — ypaBHUTEIbHAs OIOpeTKa

7. [Tocne monHOTO pacTBOPEHUS METallla MPUBEINUTE TOJI0KEHUE )KUKOCTH B OIOpETKE
(1) m cocyze (3) Kk OTHOMY YPOBHIO.

8. To4yHO OTMEThTE MOJOXKEHUE MEHHUCKA KHUIKOCTH B Oropetke (1) — V2. Onpenenure
00BEM BBIIEIHUBIIETOCS BOAOPOAA.

9. OTMeThTe MOoKa3aHus TepMOMeETpa U 6apoMeTpa.

10. PesynbpTaThl 3aMepoB 3aHecuTe B TaOIHILY 1.

11.  laBneHHe HACHIIIEHHOTO BOJASHOTO Mapa BRIMUIIMTE U3 TAOIUIBI 2 IPH TEMIIepaType
OIIBITA.

12.  TIpuBenute 00BEM BBIACIUBIIETOCS BOJOPO/Ia K HOPMAIBHBIM YCIOBUSIM (my. —

P° =760 mm. prt. ct., T° =273 K):



o o o
BV, _BaVu, . o PV
= : o =
T° T : TP;
2
13. PaccunTaiiTe MOJSIpHYIO MacCy SKBUBAJICHTa METaJljIa:
) o
mMe _ VHz . m — mMeVaﬁz
- 0 2 e 0
m3Me 3//2 I/H2

rae V90H2 = 11200 mu/mMm051b — MOJISIpHBIN 00BEM 3KBUBANIEHTa BOAOPOA (H.Y.).

Tabmuia 1-Pe3ynbpTaThl SKCIEpUMEHTA

HanmenoBanue O6o03HaueHNe 3HaueHue En. nsmepenus

Hagecka meramna m r
YpoBeHb B OIOpETKE 110 OIbITa Vi MJT
YpoBeHb B OIOPETKE MOCIIE OMbITa V> MUIT
OO0BEM BBIICTUBIIETOCS BOIOPO/IA |4 o, = Vo-Vi MII
TemmepaTypa OIbITa t e
Temneparypa onbiTa T'=t+273 K
JlaByieHre HaCBIIIIEHHOTO BOASIHOTO Mapa h MM PT. CT.
ATMoc(hepHOe TaBiieHUe P MM PT. CT.
JlaByieHue Botopoaa P, =P-h MM pT. CT.

Tabnuna 2-JaBneHue HACHIIEHHOTO BOJISTHOTO Mapa

Temneparypa, [aBrnenue Temneparypa, [aBnenue
°C HaCBIIEHHOTO °C HaCBIIIEHHOTO
BOJISTHOTO T1apa, MM BOJISTHOTO T1apa, MM
pT. CT. pT. CT.
14 11,99 21 18,63
15 12,79 22 19,80
16 13,63 23 21,03
17 14,52 24 22,33
18 15,47 25 23,71
19 16,47 26 25,16
20 17,52 27 26,68
14. [To momnsipHOW Macce SKBUBaJEHTAa MeETala METOIOM T0a00pa BaJIEHTHOCTEH,

ONpCaACIINTC, KaKOM MeTaJll ObLI UCIIOJIb30BaH B OIIBITE.

15. PaccunTaiiTe OTHOCUTENBbHYIO OMIMOKY SKCTIEPUMEHTA!
m —m
e Fseen
A=+ . -100%
m3meup
16.  CnenaiiTe BBIBOJ K paborte.

Kpurepun onenkn:

- - 4 Gasna BBICTABISIETCA CTYACHTY, €CIIM OTYET BBIIIOJIHEH 0€3 3aMeuaHMmii;

- - 3 Gasia BBICTABISETCS CTYACHTY, €CIIU B OTUETE CO/IEPIKATCS HEOOIbIINe
HEJIOYETHI;

- - 2 Gayia BBICTABISIETCS CTYACHTY, €CIIM B OTUYETE COAEPIKATCS OMIMOKHM B pacueTax u
B BBIBOJIE K paboTe;

- - 1 Gann BBICTABIISETCS CTYJCHTY, €CJIM B OTUYETE COACPIKATCS CYIIECTBCHHbIE
omMOKH B pacueTax M B BBIBOJIC K paboTe;

- - 0 GayyIoB BBICTABISIETCS CTYACHTY, €ciii JabopaTopHast paboTa He BHIMOIHEHA



7.2.3. TunoBblie 3aJaHUSA NPOMEKYTOUHOro TecTupoBanusa C/10O Pocaucrant

Kputepun onenkn:
[IpomexxyTouHBIE TECT MO TeMe cocTouT M3 6 BompocoB (1 Bompoc — 0,5 OGamra).

MakcumanbHOE KOJIUYECTBO 0aljIoB — 3

IIpomexyTouHble TecThI O Teme 1:

3aganue Nel

VYkaxure psjl, COAEpKAIINN TOJIbKO OCHOBHBIE OKCHUBI
BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) NiO, SO, CuO
2) N>O, NO, CaO
3) NaO, BaO, CuO
4) CrOs, K20, CrO

3aganue No2

Cpenu yka3aHHBIX BEUIECTB IMTPOCTHIMU SIBJISIFOTCS
BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) CO2, Oz, CO
2) 02, C, H2

3) C, Ca0O, H20»
4) SO, Oz, H2O

3aganue Neo3

O6bem 10 morteli azora u 06beM 10 mMonelt kucioposa (H.y.)
Bbl6Cpl/l’l‘C OJUH U3 4 BAPUAHTOB OTBCTA:

1) OJMHAKOB U COCTaBIIICT 22,4 11
2) pa3HbIN

3) HEIIb3s CPaBHUBATH

4) OJMHAKOB U COCTaBIIICT 224 11

[Tonnpii cOOpHUK TeCcTOB MO Kypcy «OOmas u HeopraHuyeckas XuMus I» —
https://edu.rosdistant.ru/course/view.php?id=224



7.3.

OHGHO‘IHLIG cpeacTrea aJisg HpOMe)KyTOqHOﬁ aTTeCTallMi 10 UTOraM OCBOCHMA

JUCIUIITHHBI

7.3.1. Bomnpocshl K NPOMeKYTOYHOM aTTecTaAluU

Cemectp 4

Ne i/m Bonpocsl k 3auery

1 OCHOBHBIE NOHITHUS XUMHUU: aTOM, HOH, MOJIEKYJIa, DJIEMEHT, BEIIECTBO

2 CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB

3 Monb - KaK eIMHHIA U3MEPEHUS KOJIMYECTBA BEIIECTBA

4 3aKOH COXpaHEHHs Macchl, IIOCTOSHCTBA cocTaBa. IIpuMeHeHHe ero B XMMHYECKHUX
pacyerax

5 3aKOH ITOCTOSHCTBA cocTaBa. lIpruMeHeHne ero B XUMUYECKUX pacueTax

6 ['a30BbI1 3aKOH KPATHBIX OTHOLICHUHN U IPUMEHEHHUE €70 B TEXHUYECKUX pacdyeTax

7 I"a30BbIi 3aK0OH ABOTaJpoO U MPUMEHEHHUE €T0 B TEXHUYECKUX pacyeTax

8 I"a30Bblil 3ak0H MeHeneeBa-KialinepoHna 1 NpuMEHEHNE €ro B TEXHUYECKUX pacueTax

9 XHMMHYECKUI YKBUBAJIEHT NMPOCTBIX U CIOKHBIX BEIIECTB

10 MossipHast Macca 1 MOJISIpHBIM 00beM SKBHUBAJICHTA

11 3aKOH YKBUBAJICHTOB

12 ITonsatue 06 sHTanbNMU. [1epBbIii 3aKOH TEPMOAMHAMUKHY.

13 DHTanbnus 00pa3oBaHus BEIIECTBA

14 DHTaNBIWS peakunu. 3akoH ['ecca

15 DOHTaANBNNS CTOPAHUS U TEIUIOTBOPHAS CHOCOOHOCTH TOILINB

16 DHTpOMUs - Kak TepMoIMHaMuYeckasi QyHKIHS COCTOSHUS CUCTEMBI. Pacuer sHTponuu
peakuuu

17 HamnpaBneHHOCTh XUMUYECKUX peakiuii. Dueprus [ n6oca

18 CKOpOCTh XMMHUYECKUX peaKlMii. |'OMOTreHHBIE U T€TEPOr€HHbIE MPOIIECCHI

19 3akoH JeicTByomux Macc. KoHCTaHTa CKOPOCTH peakluu

20 3aBUCHMOCTh CKOPOCTH OT TemriepaTypbl. TemmneparypHsiii ko3¢ dunuent. [IpaBuio
Bant-T'odda

1 VYpaBHeHnue AppeHnyca. 3aBUCUMOCTh KOHCTAHTBl CKOPOCTH OT TeMmmepaTrypsl. Pacuer
SHEPTUH AKTUBALINU

22 3aBHCUMOCTb CKOPOCTH PEAKIIMH OT MapIiaIbHOTO JaBJICHUS

23 Xumuueckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

24 Cwmenienue xumuyeckoro pasHoBecus. [Ipunnun Jle-Ilarense

25 PacTtBopsl. CiocoObI BbIpasKeHUs] KOHIEHTPAIIMK PACTBOPOB

26 Mexanusm pactBopeHus. TepMoauHaMuKa paCTBOPEHUS.

27 KonnuraruBasie cBolicTBa pacTBOpOB: 3akoHbI Paymst u Bant-I'odda

78 HcTuHHBIE M NMOTEHLMAIBHBIE AIEKTPOJIUTHL. JlMccomuanust 31eKTPOIUTOB (KHUCIIOT,
OCHOBaHMH, coseit). KoncranTa nucconuanuy moTeHIMaIbHBIX AJICKTPOJIUTOB

29 3akoH pazbasnenust OctBanbaa. M3o0ToHndyecknii KO3 PUIneHT.

30 3akonsl Payns u Baat-I'odda my1s pacTBOpoB 251€KTPOIUTOB

31 Juccounmanus Boasl. Bogopoausiit mokasarens (pH)

32 IIponsBeneHne pacTBOPUMOCTH.

33 OOMeHHBIE peaKIuu B PaCTBOPAX AJICKTPOIUTOB

34 I'mpponus. pH BOIHBIX pacTBOPOB coeit

35 Jucnepcusbie cucteMbl. KomonaHbie pacTBOPbI

36 ITosrydeHre KOJIOMIHBIX PACTBOPOB

37 CBolicTBa KOJUIOMJIHBIX PACTBOPOB

38 DJIEKTPOXUMUYECKUE CUCTEMBbI




39 DJIEKTPOAHBIN MOTEHIMAI.
40 Ypasaenne Hepucra. CtangapTHBIN 31€KTPOAHBIN NOTEHIMAI
41 XHUMUYECKUE UCTOYHUKH TOKA. ["anpBannyeckuit anemenT. [Ipuniun u pacuer 3/1C
42 DneKTpoan3 pacniaaBoB. PacTBOpUMBIN aHO[
43 DJIEKTPOJIN3 BOJHBIX pacTBOPOB. KaToiHbIE M aHOHBIE TTPOIIECCHI
44 3akonbl Dapages.
45 IIpuMeHeHHe IEKTPOIIN3a B IPOMBIIUICHHOCTH
46 Koppo3zus METAIUIOB 1 CIUIABOB. [Tpuuunbl KOppo3uu. TUTBI U BUABI KOPPO3UOHHBIX
MOPAKEHUM
47 Xumuyeckasi Koppo3us MmeTramuioB. ['azoBasi koppo3us. XapaKTEepUCTHKA OKCHIHBIX
TIJICHOK
48 DnekTpoxumuyeckass kKopposus. Koppo3usi Ha KOHTakTe ABYX MeTauioB. OleHka
CKOPOCTH KOPPO3HOHHBIX NPOLIECCOB.
49 Brustaue pa3nuuHbix GakToOpoB HA AIEKTPOXUMHUUYECKYIO KOPPO3HUIO
50 Meroabl 3allIUTBl METAUIOB OT KOPpPO3UMU. MeTalmmyeckue M HEMEeTaUIMuecKue
nokpbITUs. [IpoTekTopHas u karogHas 3amura. IHruOGUTOpsl KOPPO3UU
7.3.2. Kputepuu u HOPpMBbI OLIEHKH
®opma
Cemectp NPOBEACHHI | Kpurtepun u HopMbI OLIEHKH
NMPOMeKYTOYHOM
aTTecTaluu
3auer (1o Texymuii peWTUHI COCTaBIISAET
HaKOIHUTEIIbHOMY (GAUTCHO» 40-100 6amoB
pEUTHUHTY) «He 3AUTEHON Texymuit peiiTuHr cocraiset 0-
39 GamioB




8. Y4yeOHO-MeTOAMYEeCKOEe M HHPOPMALMOHHOE 00ecTiedyeHue TN CIUTIITHHbI

8.1. Oos3areabHasi quTeparypa

Tun (yueOHuK, yueOHOE

KoanuyecTBO B

HAYYHOU
Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEJIN 3arsnaBue (3aroJjioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoANYEeCKoe mocoone,
HaumenoBanmue
NPaKTHKYM, JP.) 3EC
1 H. B. KopoBuH [u ap.]; mog | O6mas xumwus. [DIEKTpOHHBIA pecypc]: Y4eOHoe mocodue 2017 OBC «Jlanby»
pen. H. B. KopoBuna, H. B. | Teopus u 3amaun: yue6. mocobme / H. B.
Kynemosa. Koposun [u np.]; nox pea. H. B. Koposuna,
H. B. Kynemoga. - U3n. 2-e, crep. - CaHKT-
[etepbypr: Jlamb, 2017. - 492 c.: un. -
(YueOnukm s By3oB. CrenuaibHas
autepatypa). - ISBN 978-5-8114-1736-0.
2 | JI. H. bauHoB [u ap.]; mox Xumus [DIEeKTpOHHBIN pecypc]: ydel. s YueOHUK 2016 ObC «Jlanb»
Hayd. pexa. U. JL. By30B / JI. H. biiunos [u 1p.]; mox Hayd. pex.
[Tepdumnoroii, T. B. N. JI. Tlepdunosoii, T. B. CokomoBoii. -
CoxkonoBoil. Cankr-IlerepOypr: Jlans, 2016. - 272 c.: ui.
- (YueOnukm s By30B. CrnenuaibHas
autepatypa). - ISBN 978-5-8114-2038-4
8.2. JlomosHuTeJbHasl INTEPATypa
Tun (yueOHuK, ydueOHOE KOHH%CTEO °
HAY4HOI
Ne nocooue, y4eOHO-
ABTOpBI, COCTABUTEJIH 3arsiaBue (3aroJ10BoK) I'ox u3panus ondamorexe /
n/n MeTOoANYEeCKoe mocoone,
HaunmenoBanue
NPaKTHKYM, JP.) 3EC

JI.A. bop3osa

OcHOBBI  00mIEH XUMHH [ DJIEKTPOHHBIN
pecypc]: yue6. mocooue / JI.JI. Bop3ona,
H.IO. Yepnukosa, B.B. fkymes. - CaHKT-
[TerepOypr: Jlawp, 2014. - 469 c.: w1 -

YyebHoe mmocobdue

2014

9BC «Jlaab»




Tun (yueOHuK, yueOHOE

KoianuyecTBO B

HAY4YHOH
Ne nocooue, yaeOHO-
ABTOpBI, COCTABUTEJIHN 3arnaBue (3aroJjioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoINYEeCKoe mocoone,
HaumenoBanue
NMPaKTHKYM, JIP.) 3EC
(YueOnuku s By3oB. CneunanbHas
auteparypa). - ISBN 978-5-8114-1608-0.
2 H.®. Cracs Pemenne 3amau 1o  o0mEed — XUMHU YyebHoe mmocobdue 2016 ObC «JIa"b»

[DnexTponHbIi pecypc]: yueb. mocobue / H.
®. Cracs, A. B. Kopurynos. - U31. 3-e, crep.
- Cankr-IletepOypr: Jlanb, 2016. - 168 c.: ui.
- (YueOnuku pns By3oB. CnenuanbHas
muteparypa). - ISBN 978-5-8114-2274-6.




8.3.

CHUCTEM

ITepeyenns npogeccnoHaANBHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX

BytnepoBckue coolmienust [DeKTpOHHBIN pecypc]| : MHOTOIpeaMeT. Hayd. )KypH. /

OO0 «MHHOBAILIMOHHO-U3IATEIICKUN 10M «byTIepOBCKOE Hacieaue»». — DIEKTPOH. KypHal. —

Kazaus :

00O «/HHOBaLIMOHHO-U3AATENBCKUN 10M «byTinepoBckoe Hacienue»», 1999- . Pexum

JIOCTYyTIa K JKypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

XuMHsl B MHTEpecax YCTOMYMBOTO pa3BUTHUA [DIEKTPOHHBIM pecypc| : MexayHap.

Hayd. xxypH. / Cubupckoe otaenenue PAH. — Dnextpon. xxypHai. — HoBocubupcek : M3gaTenbcTBO
CO PAH, 1999- . Pexxum noctyma K xypH. http://www.sibran.ru/journals/Hviur/

8.4. IlepeyeHb MpOrpaMMHOro odecneyeHust
Ne PexBu3uTHI 10r0BOpa
HanmenoBanue I1O ! oP
n/n (naTa, HOMep, CPOK AeHCTBHSA)
1 | Windows Horosop Ne 690 ot 19.05.2015r., cpok
JeCTBUS - OECCPOUHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok
neiictBus - 6eccpouno; Jloroop Ne 727 ot
20.07.2016r., cpox AeHCTBUA - OECCPOTHO
8.5. Omnmucanue MarepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOI JIsl OCYIIECTBJIEHUS
00pa3oBaTeILHOIO MPoIecca MO0 JUCHUILTHHE
HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00paTOPHii, MACTEPCKHUX H
Ne . 00BEKTOB /1J1s1 MPOBeIeHUs
AP A pPoBei N Ilepeyenb 0CHOBHOTO 000pyAOBaHHS
n/n | NpaKTU4YecKUX U Ja0OpPaTOPHBIX 3aHATHH,

MOMeEIEeHHUH JJIs1 CAMOCTOATEIbHOM
padoThl o0yyarommxcst (Homep ayIuTOPUM)

AyIuTOpHS JUI CAMOCTOSTEILHOM PadOoThI
(I'-401)

Cron yueHuueckui - 26 mr., cTyn - 26 mr.,
KOMITHIOTEP C BBIXOJIOM B CETh MHTEPHET -
16 .



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
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