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XumMus

paboyas nporpaMma JUCIHUIIAHBI (MOYJIsl, TPAKTUKH)

3akpernieHa 3a xadenpoit MaTteMaTH4ecKHe H eCTeCTBEeHHOHAYYHbIE TUCHHMIITTHHBI

YueOHblil 1aH 15.03.02 TexHonoruueckue MauHbI 1 000pyIOBaHHE

IIpoduis Mopckue HepTera3zoBbie COOPYKEHUS

Kpammpuxarms O0axanasp

Cpok o0ydeHust 4 roga

®opma o0yueHus O4YHas OO01mas TpyJoeMKOCTh 6 3ET

Bunel koHTpONS B J3K3aMEHBI 2

ceMecTpax: 3a4eThl 1

Cemectp(Kypc.Homep cemectpa Ha 1(1.1) 2(1.2) Hroro
Kypce)
VII | IIIT | VIT | IOI | VII | HII

Jlekuuu 16 16 16 16 32 32
JlaGopatopHsie 32 32 32 32 64 64
Uroro ayn. 48 48 48 48 96 96
KonTaktHas paboTa 48.25|48.25|48.35(48.35| 96.6 | 96.6
Cam. pabota 59.75159.75| 24 24 |83.75|83.75
Yacsl Ha KOHTPOJIb 0 0 |[35.65]35.65|35.65]|35.65
IIpakTryeckas NOAroTOBKa 0 0 0 0 0 0
HToro TpynoeMKocTh B yacax 108 | 108 | 108 | 108 0 0
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paspaborana B coorBeTcTBUU ¢ ®TOC BO:!
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1. HEJIN 1 3AJJAYU OCBOEHUSA TUCIUIIVIMHBI (MO AYJIA, ITIPAKTHUKNA).

B THUII ITPAKTHUKWN. CIT b 1 ®OPMA (®OPMbD EE IMTPOBEJTEHWSA
OCHOBHOH HENBI0 N3YyYEeHHUS AUCIUIUTIHHEI « XM ABISETCS (QOPMHUPOBAHHUE Y CTYICHTOB IIOHUMAHUS OCHOBHBIX
3aKOHOB XMMUH, UX 3HAYUMOCTH B IPO(ECCHOHATBHON NeATeIBHOCTH, H3YUEHHE TEOPETUIECKIX OCHOB U TOTydeHHE
MPaKTHYECKUX HABBIKOB B 00JIACTH TPUMEHEHHSI XUMUYECKUX 3HAaHUH 1 METO/IOB B TEXHOJIOTUH CTPOUTENIECTBRA.

Brimonnenue ueneﬁ H3Y4YCHUA JUCHUIJIMHBL IpeanojaracT peajan3aquio CJICAYOLEro nepeuHsa CUCTEMAaTU3UPOBAHHBIX
3aaad, KOTOPbIC JOJKCH BBIIIOJIHUTD 06yqa}0mnﬁc>1:

1) mosyveHne 3HAHUM O CTPOSHUH BEIIECTB, MX CBOWCTBAX M BO3MOXKHBIX B3aUMOJICHCTBHUSIX MEXTy cO00il U BHOBD
00pa3yeMbIMHU BEIIECTBAMU;

2) HU3YyUCHHC ITPaBUJI U METOAOB IIPUMCHCHUSA XUMHWYCCKUX 3HaHI/II>II;

3) IpOTHO3KMPOBAHNE NPOTEKAHUS XUMUIECKUX PEAKIIHH;

4) dopMupoBaHHE YMEHHS 1aTh OOBEKTUBHYIO OIICHKY TOKCHYHOCTH TEX WIIH BEIIECTB, ITPOITYKTOB C KOTOPBIMA
BO3HUKHET HEOOXOANMOCTB paboTaTh B IPOGHECCHOHATBHOM I TeTBHOCTH.

K ocobennocTsm U3Y4YCHUA TUCHUITTIMHBI OTHOCUTCA:

5) ocBOCHHE CTYICHTAMH TEXHUKH XUMHIECKOT0 IKCIICPHMEHTA, IPUOOPETCHHE HABBIKOB PA0OTHI C XHMHYIECKOU
MOCYJIOH, MPUOOPaMu;

6) yMEHHS IPOBOJUTH XHUMUYCCKHIE PACUETHL.

2. MECTO JUCIUIIVIMHBI MO AYJISA, TPAKTUKHN) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOT'PAMMBbI

Hukn (paznmen) OIT: | B1.0

2.1 | TpeGoBaHusl K IPpeIBAPHTEIbHOM IIOATOTOBKE 00y4aI0LIETroCs:

2.1.1 I/I3yquHe JUCHOUIINIMHBI OCHOBBIBACTCA Ha 0a3e MIKOJILHOrO KypcCa XUMHHU.

2.2 | JucuMniauHbl (MOAYJIM) U NPAKTUKH, 1JI KOTOPBIX OCBOeHHe JAHHOW AMCHUIIMHBI (MOAYJIs1) HEOOX0AUMO KaK
npeaiIecTBYIOIIee:

2.2.1 | UmxeHepHas 5KOJIOTUSA

2.2.2 | MexaHuka »XHIKOCTH U rasa

2.2.3 | Ilpou3BoACTBEHHAS IPAKTUKA: MPELAUIIIOMHAS

2.2.4 [[ToaroToBKa K MpOLIEAype 3aIUTHI ¥ MIPOLEAYPA 3AIIUTHI BRITYCKHON KBaTH()UKAIMOHHON PaboTHI

3. KOMIIETEHIIMA OBYYAIOIIEI'OCH, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JUCHUTIINHBI
MOOVJIA, TPAKTUKHN)

OIIK-1: Crioco0eH NpUMEHATh eCTeCTBEeHHOHAYYHbIE H 001leMH:KeHePHbIe 3HAHUS, METO/Ibl MATEMATHYECKOr0 aHAIU3A U
MO/IeJIUPOBaHUS B NPOo(eccHOHATBHOM esITeIbHOCTH

OIIK-1.1: Buissnenue u kiaccupurxayus Guaudeckux u Xumuieckux npoyeccos, NPOmeKaouux Ha odvexme npogheccuonaibHou
desimelbHoCmu

P€3yJ'IBTaTLI O6y‘{€HI/IH2 CTyZ[CHT 3HACT: - OCHOBHBIC INOHATHS, 3aKOHbI U MOACIIN XUMHYCCKUX CUCTEM, PCAKIITMOHHYIO CIIOCOOHOCTH
BCIICCTB;- CBOMCTBAa OCHOBHBIX BUJOB XUMHUICCKHX BEIIECTB M KIIACCOB XMMHUYECCKUX O6’B€KTOB;— 3aKOHOMEPHOCTH IIPOTCKAHUA
XUMHYCCKHUX peaKI_II/II\/‘I, OCHOBBI OKHCJIIUTEIBHO-BOCCTAHOBUTECIIBHBIX IMPONECCOB, B TOM YHUCJIE KOPPO3MOHHBIEC ITPOIICCCHI METAJJIOB 1
METO/JBI 3alIUTHI METAJIJIOB OT KOPPO3HUHU.

OIIK-1.2: Onpedenenue xapakmepucmux Quuiecko2o npoyecca (A61eHus), XapakxmepHoco 01 00beKmos npogheccuoHanrbHol
0esimeNbHOCMU, HA OCHOBE MEOPEeMUUECKO20 (IKCNEPUMEHMATLHO20) UCCIe008AHUSL

Pe3yneraThl 00ydeHNS: HHAUKATOP APYroil y4eOHO! TUCIUTUIHHEI

OIIK-1.3: Onpeoenenue xapakmepucmuxk XuMu4ecko2o npoyecca (A61enus), Xapakmephozo 0isi 00beKmos npogeccuonanbHou
OeamenbHOCmL, HA OCHO8Ee IKCHEPUMEHMANbHBIX UCCTe008ANUL

Pesynbrate! 00yueHns: CTyIeHT yMeeT:- pelIaTh IPaKTHIECKHE 3a/1a9H 10 KOJMYECTBEHHBIM Pacd&TaM cOCTaBa PacTBOPOB,
KUHETHYECKUM, TEPMOXHUMHUYECKUM H TEPMOAUHAMHUYECKUM pacdeTaM;- COCTABIATh yPaBHEHHSI HOHOOOMEHHBIX U OKHCIUTEIIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIIUHI, THIPOJIM3a COJIEH, IPOLECCOB KOPPO3UU METAIJIOB U 3ALUTHI OT KOPPO3HHU.

OIIK-1.4: I[Ipedcmasnenue 6a306bix 015 NPOPECCUOHATLHOU Chepbl Pu3ULeCKUX RPOYECCco8 U A6LeHUll 8 BUOE MAMEMAMUYECKO20
(ux) ypaenenus(ii)

PesynbraTe! 00y4eHHs: HHAUKATOP APYTOi yIeOHOH AUCIIUILIHHEL

OIIK-1.5: Bvibop 6a306bix (husuteckux u Xumuueckux 3aKoHos 0iis peuleHus 3a0a4 npoghecCuoHantbHoll 0esmenbHOCU

Pesynbrate! 00ydeHns: CTyIeHT IMeeT HaBBIKH: - OTIPEICNICHNS BO3SMOXKHOCTH IIPOTEKAHMS XUMUYECKUX PEAKIH B PA3IIMIHBIX
YCJIOBHUSIX U OL[EHKU MX TOCIIEICTBUI;- HCCIIEI0BATEIbCKOM AeSITENIBHOCTH (TIOCTAaHOBKA 33/1a4 B J1aOOpaTOpHOI paboTe Miu
OT/EBHOM OIIBITE, TEOPETUUECKOE 0OOCHOBAHUE U DKCIIEPHMEHTANIbHAS MTPOBepKa ee pemieHus).CTyAeHT BlafeeT OOLMU
MpaBUJIAMH TEXHUKU O€30MaCHOCTH IIPH OOPAIeHUH ¢ XUMHYECKOH MOCYIOH, Ta00paTOpHEIM 000pyI0BaHAEM U XUMHUYECKAMH
peaKTUBaMHu.

OIIK-1.6: Pewenue unicenepHsix 3a0ay ¢ HOMOWbLIO MAMeMaAmMU4ecko20 annapama 6eKmopHoul aneedpul, AnalumuiecKou
2eomempuu

PesyneraTel 00y4eHHs: HHAUKATOP IPYroil y4eOHO! TUCIUILIHHBI




OIIK-1.7: Pewenue ypagnenuii, ONUCbIBAIOWUX OCHOBHbIE hu3uUecKUe NPOYeccsl, C npUMeHeHuem Memooos TUHENHOU aneebpbl u
Mamemamuyecko20 aHaniu3a

PesyneraTel 00y4eHHs: HHAUKATOP IPYroi yaeOHO! TUCIUIUIHHBL

OIIK-1.8: Obpabomka pacyemHuvlX U 3KCNEPUMEHMATbHBIX OAHHBIX 8EPOMHOCIMHO-CIMAMUCIIUYECKUMU MEMOOAMU

PesyneraTel 00yueHHs: HHAUKATOP IPYroil y4eOHO! TUCIUILIHHBI

OIIK-1.9: PeweHue uHiCeHePHO-2eOMEMPULECKUX 3A0aY epahuiecKkumu cnocooamu

PesynbsraTsl 00yueHHs: MHAUKATOP APYrod yueOHOM AMCHUTLTUHBI

OIIK-1.10: Oyenxa 6030eticmsus mexHo2enHblX PaKmopos Ha COCMosAHUe OKpYiIcaloujeli cpedbl

PesynbraTe! 00y4eHHs: HHAUKATOP APYTOi yIeOHOH AUCIIUILTHHEI

OIIK-1.11: Onpedenenue xapaxmepucmux npoyeccog pacnpeoenenus, npeoopazosaniis u UCNOIb308AHUS DNEKMPULECKOU IHep2UlL
6 271eKMPU4eCcKux yensix

PesyneraTel 00y4eHHs: HHAUKATOP IPYroil y4eOHO! TUCIUILIHHBI

4. CTPYKTYPA U COJAEPKAHUE JUCOUILINHBI (MOIYJISI, IPAKTUKH)

Kon HaumeHoBaHue pa3/ie/ioB U TeM /BU/ 3aHATHS/ Cemectp / | HacoB ®opma
3aHATHSA Kypc KOHTPOJI
1 Pazpnea 1. Paznen 1. O0yyenne
1.1 OCHOBHBIE MTOJIOKEHUS U 3aKOHBI XuMuw /Tema/ 1 0
1.1.1 OCHOBHBIE 3aKOHBI U MIOHATHA XUMUH /JIex/ 1 2 3
1.2 Crpoenue atroma /Tema/ 1 0
1.2.1 CTpoeHHe aToMa U CHCTEMaTHKa XMMHUYIEeCKUX dJIeMeHTOB /JIek/ 1 2 3
1.3 Xumnueckast cBs3b /Tema/ 1 0
1.3.1 Xumnueckast cBsi3b /JIex/ 1 2 3
14 Knaccudukarys 1 HOMCHKIIaTypa HEOpPraHUYeCKUX coenuneHui /Tema/ 1 0
1.4.1 Knaccudukanus 1 HOMEHKJIaTypa HEOpraHUIeCKuX coeinHeHuH /JIek/ 1 2 3,K
1.4.2 Knaccudukanus 1 HOMeHKIIaTypa Heoprannieckux coeannernit /Konrtp.pab./ 1 0 K
1.4.3 INoaroroBka k KOHTpoNBHOH padote "Kiaccuduxarst 1 HOMEHKIATypa 1 4 K
Heopranuueckux coequrenuit" /Cp/
1.5 Xumuueckas KHHETHKa U paBHOBecue /Tema/ 1 0
1.5.1 Xumuueckas KHHeTHKa U paBHoBecue /JIex/ 1 2 3
1.5.2 CKOpOCTh XMMUYECKHX peakiuii /J1a6/ 1 4 Ko
1.5.3 Xumunueckoe papHoBecue /J1ab/ 1 4 Ko
1.5.4 Karanus /J1a6/ 1 4 Ko
1.5.5 IIpoussenenue pactsopumoctu /J1ad/ 1 2 Ko
1.5.6 OmnpeneneHue KeCTKOCTU KOMIIEKCOHOMETPHUUECKUM MeToxoM /J1ab/ 1 4 Ko
1.5.7 IMoaroroska x nmabopatopusM paboram Temst 1.3 /Cp/ 1 9 Ko
1.5.8 IToaroroBka K KOHTPOJIIBHOMY OIIPOCY IO TaOOPaTOPHEIM paboTaM TeMsr 1 9 Ko
1.3 /Cp/
1.5.9 KoHTpombHbIiH orpoc mo JadbopaTopHbiM pabotam Temsr 1.3 /Cp/ 1 2.5 Ko
1.6 DHepreTruka JHepreTuka XMMUIecKux npoueccos /Tema/ 1 0
1.6.1 DHepreTuka XUMUYECKHX MporieccoB /JIek/ 1 4 3,K
1.6.2 OHepreTruka XMMHUYECKUX nporeccoB /KorTp.pab./ 1 0 K
1.6.3 IoaroroBka k KOHTPOJIBHOU paboTe "DHepreTuka XuMudeckux peakuin” /Cp/ 1 6.25 K
1.7 PactBops! /Tema/ 1 0
1.7.1 PactBops! /JIex/ 1 2 9,K
1.7.2 Honoobmennsbie peakiyn /J1ad/ 1 2 Ko
1.7.3 IIpoussenenue pacrsopumoctu /J1ad/ 1 2 Ko
1.7.4 Bonoponnsiii mokasarens. [uaponus coneii /J1ad/ 1 4 Ko
1.7.5 OnpeeneHne )XeCTKOCTH KOMILIEKCOHOMETPUIECKUM MeTotoM /J1ab/ 1 2 Ko
1.7.6 Ipuroroenenue pactBopoB. PacueT mo popmyse /J1ad/ 1 4 Ko
1.7.7 KonTtponbHas padoTa o Teme "CrocoObl BRIpaKESHUS COCTaBa 1 0 K
pactBopos" /KonTp.pab./
1.7.8 IMonroroBka k nadoparopaeM paboram Tewmsr 1.5 /Cp/ 1 10 Ko
1.7.9 ITonroToBka K KOHTPOJIEHOMY OIPOCY MO JTA00PaTOpHBIM padoTaM TeMsr 1 10 Ko
1.5 /Cp/
1.7.10 | IToaroroBka K KOHTpOJBbHOU padoTe "CrnocoObl BEIPAKEHUSI COCTABOB 1 5 K
pactBopoB" /Cp/




1.7.11 | KonTpossHslit onpoc no 1abopaTopHsM pabotam Temst 1.5 /Cp/ 1 4 Ko
1.8 OKHCIUTETBHO-BOCCTAHOBUTEIBHBIE ITpo1iecchl /Tema/ 2 0
1.8.1 OKHCIUTETBHO-BOCCTAHOBUTENBHBIC peakin  /JIek/ 2 2 9,K
1.8.2 OKHCIUTETBHO-BOCCTAaHOBUTEIbHBIC peakiy /J1a6/ 2 4 KoK
1.8.3 KonTtponsHas padota "OKHCIHTENEHO-BOCCTAHOBUTEITLHEIC 2 0 K
peaxuuu /Kontp.pab./
1.8.4 TanoBanuyeckuii snemeHT /Jlex/ 2 2 9,K
1.8.5 TanoBannyeckuii snement /J1abd/ 2 2 Ko,K
1.8.6 Onextponus /Jlex/ 2 2 9,K
1.8.7 Onextponus /J1ab/ 2 2 Ko,K
1.8.8 Koppo3us MeTamios, METOABI 3aIIUTHI OT Koppo3uu /JIex/ 2 4 9,K
1.8.9 Koppo3zus meramnos /J1a6/ 2 2 Ko,K
1.8.10 | MeTomp! 321U TH METAIIOB OT KOppo3uu /J1ad/ 2 2 Ko,K
1.8.11 | Kontpossnas padora "OCHOBEI pacdeToB B deKTpoxuMun’ /KoHTp.pad./ 2 0 K
1.8.12 | Iloxroroka k nmaboparopasiM padotam Temsr 1.6. /Cp/ 2 6 Ko
1.8.13  [IloaroroBka K KOHTPOJIEHOMY OIIPOCY IO TAOOPATOPHEIM paboTaM TeMsl 2 6 Ko
1.6 /Cp/
1.8.14 |IloxroroBka K KOHTPONBHOH paboTe "OCHOBEI pacueToB B anekrpoxumun” /Cp/ 2 6 K
1.9 JlucnepcHbIe CUCTEMBI U IIOBEPXHOCTHBIE siBIIeHNs /Tema/ 2 0
1.9.1 JicniepcHble CUCTEMBI U IOBEPXHOCTHBIE SIBIICHUS 4 €]
/JTex/
1.9.2 Konnouansie pactBopsl /J1ad/ 2 4 Ko
1.9.3 IoxroroBka k naboparopHoit padore Temsr 1.7. /Cp/ 2 4 Ko
1.9.4 IMonroToBka Kk KOHTpOIBHOMY onpocy 1o ji/pad Temsr 1.7. /Cp/ 2 2 Ko
1.10 OCHOBBI Ka4€CTBEHHOT'O ¥ KOJIMYECTBEHHOTO aHanu3a /Tema/ 2 0
1.10.1 | OcHOBBI Kau€CTBEHHOTO M KOJIMYECTBEHHOT0 aHanu3a /JIek/ 2 2 €]
1.10.2 | OmpeneneHrie HOHOB TPEXBAIEHTHOTO JKelle3a METOIOM 2 4 Ko
¢dorokonopumerpuu /J1ad/
1.10.3 OmnpeneneHne KOHICHTPAIIUH KUCIIOT U HIEJI0OUeid METO0M 2 4 Ko
He#rpanmmzamu /J1a6/
1.10.4 | Ompenenenuie pochaToB METOIOM MOTSHIIMOMETPHYECKOTO TUTpOBanus /J1ab/ 2 4 Ko
1.10.5 [ AncopOrus Ha TOBEpXHOCTH TBepAOTO Tena /J1ad/ 2 4 Ko
2 Paznen 2. Paznen 2. Ilpomeikyrounasi arrecrauus
2.1 3aver /Tema/ 1 0
2.1.1 KonTtaktHas padota c III1C /KoPa/ 1 0.25 3
2.1.2 IToxroroBka k 3avety /3a4ét/ 1 0 3
2.2 Ox3amen /Tema/ 2 0
2.2.1 KonTtakthas padota c IIIIC /KoPa/ 2 0.35 C)
222 IoxnroroBka Kk 3x3ameny /Jk3aMeH/ 2 35.65 D

[Ipumeuanne. @opmbl KOHTpOIA: DK — 3K3aMeH, K- koHTponbHas pabora, Ko- koHTponbsHEIH onpoc, C3- cemecTpoBoe 3aganue, 3-3aueT, OI1
-0TYeT M0 NpakTHKe, 31-3a1anue, P-pedepar.

5. ®OHJ OLIEHOYHbBIX CPEJICTB

OrmeHOYHBIE CpEACTBAa IUIAHMPYEMBIX pe3yIbTaToB o0Oyd4eHHs TpeAcTaBieHbl B Buae (oHIOB oreHouHbIX cpencts (POC),
pa3pabOTaHHBIX B COOTBETCTBUU C JIOKAJBHBIM HOPMATHBHBIM akToM yHuBepcutera. P@OC MoxeT OBITh NpeAcTaBIeH B
ITpusnoxenuu k paboueit mporpamme.

1. Tlepedenn koMIieTeHIINH, POPMUPYEMBIX B pE3yJIBTaTe OCBOCHUS TUCIIMIUTHHBL:
OIIK-1: CnocoGeH pemats 3a1a4u IpOPeCcCHOHANBHOHN e TETbHOCTH Ha OCHOBE MCIIOJIL30BaHUS TEOPETUIECKUX U MPAKTHYECKUX
OCHOB €CTCCTBCHHBIX U TEXHHYECKUX HAYK, a TAK)KE MATEMATHYCCKOTO amlapara

2. [lokazarenu U KpUTEpUHN OLIEHWBAHUS KOMIIETEHIUH

OIIK-1.1: xoHTpOIHpYyeMBIe pa3aensl - TeMbl 1-10; oneHOUHBIe CPeACTBa — KOHTPOIBHBIH OMpoc (0YHO HIIH AUCTAHIIMOHHO B
cpene DMOC), koHTpobHAs paboTa (0YHO WK AUCTaHIMOHHO B cpeae DMOC), 3ader (04HO WK AUCTaHIUOHHO B cpene DUOC),
9K3aMeH(0YHO WIIM TUCTAHIIMOHHO B cpene DMOC)

OIIK-1.3: xoHTpONHpYEeMBIE pa3lieNbl - TeMbl 2-10; OlleHOYHBIE CPEeICTBA — KOHTPOJIBHBIN OMPOC (OYHO WU TUCTAHIIOHHO B
cpene DUOC), koHTpoNbHAs paboTa (04HO MK AuCTaHIMOHHO B cpene DMOC), 3aueT (04HO MU TUCTAHIIMOHHO B Cpele
3UNOC),3k3aMeH(0YHO WK TUCTaHIMOHHO B cpene DMOC)




OIIK-1.5: xoHTpoIHpyeMBIe pa3aensl - TeMbl 2-10; OeHOYHBIE CPEeACTBA — KOHTPOIBHBIH OMpoc (0YHO MIIH AUCTAHIIMOHHO B
cpene DMOC), koHTpobHAs padoTa (0YHO WK AUCTaHIMOHHO B cpeae DMOC), 3a4er (04HO WM AUCTAHIIMOHHO B Cpele
3UNOC),3k3aMeH(0YHO WK TUCTAHIMOHHO B cpexe DMOC)

3. OmnucaHue 1K OLEHUBAHUSL

3.1. Kputepuu u 1kana oleHUBaHMs 110 OLIEHOYHOMY cpecTBY «KOHTpOIIBHBIN 0Npocy MpH MPOBEAECHUH B OUHOH Wi
TUCcTaHIIMOHHOH popme B cpene DONC

[Tkana oueHuBanus (uHTepBaNI OamnoB)  Kpurepuii oneHuBaHUSA

KoHTposnbHBIl 0onpoc BBINONHEH Ha BHICOKOM ypoBHE (0TBeThl Ha 80-100% mnpaBuiibHbIC)

KoHTponBHEI OIpoc BEIITOTHEH Ha XOpoIreM ypoBHe (oTBeTHl Ha 70-79 % IpaBIIIBHEBIC)

KoHTpomBHBII 0IpOC BEIITOTHEH HA yIOBICTBOPHTEIBFHOM YypoBHE (0TBETHI Ha 50 -69 % mpaBHIIBHBIC)
KoHTponbHBII 0IpOC BEIMOTHEH HAa HEYAOBIETBOPUTENBHOM YPOBHE (OTBETHI NIpaBHIIbHBIE MeHee, ueM Ha 50 %)

S = N W

3.2. Kpurepun u mKasa OlEHUBAHUS IO OLICHOUYHOMY cpecTBY «KoHTpobHas paboTay IpH IIPOBEICHNH B OYHOM HIN
nucTaHIMoHHOH Gopme B cpene DOUC

[Ikana ounenuBanus (uHTEepBas OaywioB)  Kpurepuil oneHuBaHUS

KonTponsHast paboTa BEIIONHEHA Ha BEICOKOM ypoBHE (0TBeTH Ha 80-100% mnpaBHIbHEBIC)

KonTponsHast paboTa BBIIIONIHEHA Ha XOpomIeM ypoBHe (0TBeTHI Ha 70-79 % mpaBuIIBHEIE)

KonTponbHast paboTa BBIIIOJIIHEHA HA YJOBJIETBOPUTENBHOM ypoBHE (0TBeTHI Ha 50 -69 % mpaBHIIBbHBIC)
KonTtposbHast paboTa BBINOIHEHA Ha HEYHOBIECTBOPUTEILHOM YPOBHE (OTBETHI NpaBWIIBHBIC MeHee, yeM Ha 50 %)

S = W W

3.3. Kputepuu 1 1kana oneHUBaHUS 110 OLIEHOYHOMY CPEJCTBY «3aueTy MpHU MPOBEJECHUH B OUHON MM AUCTAaHIMOHHOM opme
[[Ikana ouenuBanus (uHTEepBa) OaywioB)  Kpurepuil oneHuBaHUS

35—-40 OtBeTH Ha BOIPOCH! BHIITOJHEHB! HAa BEICOKOM ypoBHE (oTBeTH Ha 90-100% mpaBuibHEIE)

25-34 OTBeTHI Ha BONIPOCH! BHIIIOTHEHB! HA XOpoIIeM ypoBHe (oTBeThl Ha 70-89 % mpaBUIIBHEIE)

15-24 OTBeTHI Ha BONIPOCHI BEIIOTHEHBI HA YJOBIETBOPHTENBEHOM YpoBHE (0TBeTHI Ha 50 -69 % mpaBHIIbHBIC)

MeHee 15 OTBeTHI Ha BOIPOCH! BHINOJHEHB! Ha HEYIOBIETBOPUTEILHOM YPOBHE (OTBETHI IIpaBWIIbHBIC MeHee, ueM Ha 50 %)

3.4. Kputepuu 1 1Ikana OleHUBaHUS 110 OIIEHOYHOMY CPEICTBY «ODK3aMeH» O4YHO WU JUCTAHIIMOHHO B cpene DUOC
YHUBEpCUTETA

IIkana omenuBanms (nHTEpBAI OamwioB)  Kpurepwii oneHHBaHUSA

35—-40 OtBeTs Ha BOIPOCH! BHINIOJHEHBI HA BEICOKOM ypoBHE (oTBeTH Ha 90-100% mpaBunbHEIE)

25-34 OTBeTHI Ha BONIPOCHI BEIOTHEHBI HA XopolieM ypoBHe (oTBeThl Ha 70-89 % mpaBuibHBIE)

15-24 OTBeTHI Ha BOIPOCHI BHIMOJIHEHB! HAa YAOBJIETBOPUTENBLHOM YpoBHE (0TBeTHI Ha 50 -69 % npaBUIIBHbIC)

MeHee 15 OTBeTH Ha BOIPOCH! BHINTOJHEHB Ha HEYIOBICTBOPUTEIIFHOM YPOBHE (OTBETHI IPaBUIIBHEIE MeHee, 4eM Ha 50 %)

4. HpI/IMCpLI TUITOBBIX KOHTPOJBbHBIX 3aJJaHUM 110 KaXA0MY OH€CHOYHOMY CPEACTBY, OIPCACIIAIOIINE NPOLCAYPbl OICHUBAaHWA
3HaHI/II\/'I, yMeHI/Iﬁ, HaBbIKOB, OIIbITA ACATCIBHOCTH

4.1 IIpuMepHBIil CIUCOK 3aJiaHui [T OLIEHOYHOT0 cpencTBa «KOHTPOIBHBIM Ompocy

KoHTposnbHbIH onpoc 110 1a00paTopHBIM paboTaM MOKET MIPOBOJUTHCS B OJHOM U3 ABYX ()OPM — OYHO MIIM AUCTAHIIMOHHO B Cpeie
OUOC ynusepcurera.

4.1.1. IlpumMepHBIe 3agaHus IS TPOBEJCHUS KOHTPOJIBHOTO OIpOca B O4HOH (opme

Jlaboparopnas pabora Ne 3. CKOpOCTh XMMHYECKUX PEAKIIHIA.

L. T'omoreHHBIE W reTeporeHHbIe mponecchl. [loHATH: cucTeMa, (a3a. UTo Ha3bIBaeTCs CKOPOCTHIO XMMUYECKOH peaknnuy B
TOMOTEHHBIX U TeTePOreHHBIX Nporeccax. PacueTHsre popMyIIsl, € AMHUIIEI H3MEPEHHS.
2. Bo ckonbko pa3 yBemMUYMTCS CKOPOCTH (KOHCTaHTAa CKOPOCTH) XMMUYECKOW PEaKLMH MPU MOBBIMIEHUN TEMIEepaTypbl Ha

40 0C, eciiu TeMnepaTypHbIH KOA(PGHUIIMEHT PeakIuu paBeH 27
Jlab6opaTopHas pabota Ne 4. Katanus.
L. Kakue peakiuy Ha3pIBarOTCs KatanmuTuiaeckumu? [IpuBecTH pUMEpEL.

2. HaTB OIPCACICHUEC T'OMOTCHHOI'O KaTajikn3a. HpI/IBeCTI/I MMPpUMCEPHI, OOBSICHUTHL MEXaHM3M FOMOTE€HHOI'O KaTallh3a.

JlaGoparopnas pabota Ne 4a. XuMuueckoe paBHOBECHE.

1. OO6parumble U HeOOpaTUMbIE XUMHYECKHE IpoLecchl. [IpuBecT npumepsl.
2. B xaxoMm HampapieHHH OyIeT CMEIIAThCS PaBHOBECHE C MOBBIIICHWEM TEMIICpaTyphl W JABICHUS JUISA CIICIYIOITHX
00paTUMBIX PEAKIIH:

2NO + 02 < 2NO2, -AH,
302 <> 203 , +AH,
2H20 + 02 <> H202, -AH
2C0 + 02 <> 2C02, -AH.
3amnucarb BBIPAXKXCHHSA JJI1 KOHCTAHT PaBHOBCCUA JaHHBIX CUCTEM.

Jlab6opaTopHast paboTa Ne 5. MoHOOOMEHHBIE PEeaKIUu.
1. Kaxue peakuny Ha3piBaloTcs HOHOOOMEHHBIMU? [IpuMepbl. Y CTaHOBUTH, KaKHe U3 CIEAYIOIMX PEeaKUuil SBISIOTCS
HMOHOOOMEHHBIMH. 3aITiCaTh MX B ITOJTHOM U COKPAIIICHHOM BHJIE:

AgNO3 + NaCl « AgCl|+ NaNO3

Na2S + H2S04 < Na2S04 + H2S1




Ba(OH)2 + 2HNO3 < Ba(NO3)2 + 2H20

2. CocraBbTe 10 JIBa MOJIHBIX (MOJEKYJISIPHBIX) YPaBHEHUs JJISl CICAYIOIIMX PEaKIHii:
Cu 2+ + H2S & CuS| + 2H+
Mg(OH)2 + 2H+ < Mg 2+ +2H20

JlaboparopHast pabota Ne 6. [IponsseneHune pacTBOPUMOCTH.
1. Omnpenenutb pactBopuMocTs PbCI2, eciin mponsBeneHne pacTBOPUMOCTH paBHO 1,7*10-5.
2. Uro Takoe HOHHOE Mpou3BeAeHUe BoAbI? Kakum 00pa3oM OHO BEIYHCIIEHO?

JlaboparopHas pabota Ne 7. Tuaponus coeit.

1. Jats ompenenenue ruaponnsa coneid. Kakue conn He moxaseprarorcs runponusy? I[Ipumepst.

2. B kakoil uset OyzmeT okpaiueH JakMyc B BOIHBIX pacTBopax coneii: NH4Cl, K2SO4, Na2SO3. OtBer 060CHOBAaTbH
YPaBHEHUSIMU peaKLUil.

JlaGoparopnas padota Ne 8. OKUCTUTETBHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.

L. IIpuBeaure npuMepsl peakMy BHYTPUMOJIEKY/ISPHOIO OKHMCICHUA-BOCCTAHOBJICHHUS.
2. Ha ocHOBaHWH 3II€KTPOHHO-MOHHBIX YPaBHEHHH paccTaBbTe KO3()(OUIMEHTH B ypaBHEHUAX PEakIMi, WYX MO
CXEMaM:

FeSO4 + 02 + H20 = FeOHSO4
As + Cl12 + H20 = H3AsO4 + HCl

JlaGoparophas pabota Ne 9. 'anpBaHHMUYECKHIA IIEMEHT.

1. PaccuunTaiiTe moTeHIHMaI KaIMHUEBOTO 3JeKTpoa, onyiieHHoro B 0,001 M pacteop CdCI2.

2. Beruncnnte 3/]C raipBaHHYECKOTO AJIEMEHTa, 00pa30BaHHOTO CepeOpSHBIM AIEKTPOAOM, orpyxeHHbM B 0,01 M
pacTBOp HHTpaTa cepebpa U IITATHHOBBIM 3JIEKTPOAOM, orpykeHHBIM B 0,1 M pacTBOp a30THOI KHCIOTHL JlaliTe CXeMaTHIECKyIO
3aMKCh ITOTO AJIEMEHTa U HAMHUIINTE YIEKTPOHHbBIE ypaBHEHHS MPOLECCOB, MPOTEKAIOIINX Ha aHOAE U KaToJe.

JlaboparopHas pabota Ne 10. DnexTpomnmus.

1. Hannmute, kakue mpouecchl IPOTEKalOT HA aHOAE M KaToJe MPU 3MIEKTPOIH3e BOAHOIO pacTBopa U pacmiasa SnCl2.

2. Omnpeznenure cUily TOKa, HCOOXOAMMYIO UIsl TIpOLiecca IEKTPOJIM3a paciliaBa XJIOpHAa MarHus B TedeHue 10 gacos mpu
BBIXOJI€ TIO TOKY 85%, 4T00BI moyauts 0,5 KT MeTalmmndeckoro Maraus. Harmummre ypaBHEHNS 3IEKTPOTHBIX MTPOIIECCOB.

JlaGoparopnas pabota Ne 11. Kopposus metannos.

1. Knaccudukanust 371eKTpOAHBIX IIPOLECCOB M0 XapaKTepy MOBPEKICHUSL.

2. Kax nmpotekaet atMocdepHast KOPpO3Hsl JIyKEHOTO XKEJIe30 U JIyKECHOH MeIH, eClu
MOKpBITHE HapymieHo? CocTaBbTe IEKTPOHHBIE YPAaBHEHUSI aHOJJHOTO U KaTOAHOTO
nporieccoB. KakoB cocTaB mpogyKToB KOppo3uu?

JlabopaTopHast pabora Ne 12. 3ammra METanIoB OT KOPPO3HH.

1. Kaxoe HOKpbITHE Ha3bIBaeTCS aHOAHBIM M Kakoe KaToAHbIM? Ha3oBuTe HECKOIBKO METaJIOB, KOTOPBIE MOTYT
CITY’KHMTb JUIS aHOJZHOTO M KaTOJIHOTO ITOKPBITHSI JKeJle3a. CocTaBbTe 3IEKTPOHHBIC YPaBHEHUSI aHOJHOTO U KATOJHOT'O
MPOLIECCOB, IIPOMCXOIAIINX, IIPH KOPPO3HUH JKEJe3a, MOKPHITOTO MEIBIO BO BIaXKHOM BO3JyX€ U B CHIIBHOKHUCIIOH cpee.

2. Kakue BemecTBa Ha3bIBatoTCsl HHrHONTOpamMu. CBOWCTBA HMHTMOUTOPOB. J{I KakuX ILeled OHH HPUMEHSIOTCS?

Jlaboparophas padota Nel4. KosumonHbie pacTBOpPHI.

1. Krnaccudukanus TUCIEpCHBIX CHCTEM IO pa3Mepy JacTHIL.

2. 3011b KPeMHUEBON KUCIIOTHI ObUT MOIy4YeH mpH B3aumojeiicteun pactBopoB K2SiO3 u HCIl. Hanummure Gopmyity
MHLENIBI NOTYYEHHOT'0 30111 U ONMPEAEINTE, KaKOH U3 37EKTPOIUTOB ObLT B U30BITKE, €CITH MPOTUBOMOHBI B JJIEKTPUIECKOM T10JIE
JIBUXKYTCS K KaTOy?

JlaGoparopnas pabora Ne 16. JKecTkocTh BOJIBI.

1. Kakyro maccy ramnieHoi U3BeCTH Hallo MpUOaBUThH K 2,5 JT BOJABI, YTOOBI YCTPAHUTh €€ BPEMEHHYIO JKECTKOCTh, PABHYIO
4,43 Mr->kB/n? 3amucaTh ypaBHEHHE IPOTEKAIOIICH MPH STOM PEaKIIHH.
2. B dem 3akirouaeTcs MOHHBIA METOJ] YMATUEHHS BOABI?

4.1.2. TlpumepHbIe 3aJaHus AJIs1 IPOBEACHHUST KOHTPOIBHOTO OTpOoca IUCTAaHIMOHHO (HarmpuMep,B popme Tecta) B cpeae INOC
YHUBEPCHUTETA

Jlaboparophas padota Ne 3. CkopoCcTh XUMUIECKUX PEAKITHA

Tecrt 1. Eciin TemnepaTypHbIi k03¢ GHIHEHT CKOPOCTH XMMHUECKOI PeakIiy paBeH 2, TO A yBEIHMUCHUS CKOPOCTH B § pa3
TeMIIepaTypy HeOOXOJUMO yBEIIMUUTh HA ___ T'PajycoB.

A)30 Bb)40 B)80 1)20

Tecr 2. Ecnu yBenuuuts gasneHue B 10 pa3, To CKOPOCTb IPSIMON peaklUK , TP YCIIOBUU €€ JIEMEHTAPHOCTU, YBEJIMYUTCA B
pas.

A)S50 B)5 B)20 TI)100

JlabopaTopHas pabota Ne 4, 4a. Karanmms. Xumuueckoe paBHOBecHe
Tecr 1. JInst cMelnieHus paBHOBECHUS B CUCTEME




SO2(r) + CI2(r) «> SO2CI2(r), LIrHI<0

B CTOPOHY HPOAYKTOB PEaKUH HEOOXOIUMO ...

A) BBECTH KaTalm3aTop

b) nonusuts naBneHue

B) nonusuts TEMIIEpaTypy

I') monu3uTh kOoHUEHTpaIU0 SO2

Tecr 2. Ha ocHoBanuu npunnuna Jle Illarense onpenenute, B KAKOM HalpaBIEHUHM CMECTUTCS PABHOBECUE B CIICAYIOIUX
CHCTeMax IPH TOBBIIICHUH JABICHHUS U IOCTOSHHON TeMIeparype:
A)2Fe(tB) + 3H20(r) <> Fe203(r) + 3H2(1)

B)C3HS8(r) + 502(1) «» 3CO2(r) + 4H20(1)

B)CO2(r) + 2N2(r) <> C(1B) + 2N20(T)

CO(r) + CI2(r) «> CCI20(1)

JDCH4(r) + 4S(1B) <> CS2(T) + 2H2S(T)

E)N2H4(r) + O2(r) <> N2(r) + 2H20(1)

JlaboparopHas padota Ne 5. loHOOOMEHHBIE peaKkIuu

Tect 1. YpaBHeHHE peakiiu, KOTOpas B BOAHOM PacTBOPE IMPOTEKAET [IPAKTHYCCKHU IO KOHI[A, HMEET BH]T ...
A) FeCl3 + 3NaOH = Fe(OH)3 + 3NaCl

B) K2S04 + 2HCl = H2S04 + 2KCl

B) BaSO4 + 2HCI1 = BaCl2 + H2SO4

I') CaCl2 + 2NaNO3 = Ca(NO3)2 + 2NaCl

Tecr 2. JIns coequaenunit H2SO4 u HCI1 BepHo, 4o ...
A) 00a — ciabble HIEKTPOITHUTHI

b) 06a — cunpHbIE IIEKTPOIUTHI

B) TonbKO NEPBOE — CUIIBHBIN 3JEKTPOIUT

I') TosTBKO BTOPOE — CHITBHBIN SJIEKTPOIIUT

JlaboparopHas pabota Ne 6. [Ipou3BenieHre paCTBOPUMOCTH

Tect 1. B 500 ma Boas! npu 18 oC pactBopsiercst 0.0166 r Ag2CrO4. Uemy paBHO poH3BeIeHHE PACTBOPUMOCTH 3TOH cou?
Brummre mpaBHIIBHBIN OTBET, OKPYTIIMB IO COTBIX

Jlab6opaTopHas pabota Ne 7. ['maponus coneit

Tecr 1. IIpn oaMHAKOBON MOJIPHOM KOHLIGHTPALMH BELIECTB HAaHOOJIbIIAsi KOHIEHTpalus noHoB OH- B BoJHOM pacTBope ...
A) K28 b) K2S04 B) KBrI') KNO3

Tect 2. I'mapomus B pactBope xiopuaa xenesa (II1) ocnabnsercs npu ...

A) HarpeBanuu pactBopa b) no6asnenuu Boasl B) mobaBneHuu KHCIOTH B pacTBop 1) qo0GaBineHMH 11€I09d B pacTBOP

Tecr 3.Kakoe 3nauenue pH (> wmu< 7) umerot pactBopsl cosieid MnCl12, Na2CO3, Ni(NO3)2?

JlaGoparopnas pabota Ne 8. OKUCTUTETBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH

1 BapuaHT

Tecr 1. O6mras cymma K03 (GUIEHTOB B JIEBOW YaCTH yPaBHEHHS PEAKIINU

Cu + H2SO4 (konm) — CuS0O4 + SO2 + H20 pagHa ...

a)7 0)4, B)6 )3

Tecr 2. O6r1as cymma K03)(OUITMCHTOB B YPaBHCHUN PEaKITHH

KCIO3 KCIl+ O2 pasHa ...

a)7 6)4 B)S )3

Tect 3. TlocTOSHHYIO CTEIIEHb OKUCIICHUS B COCINHEHUSIX UMEIOT BCE JICMEHTHI psiia
BapuanTs! oTBeTa:

1)S, Mn, Na 2) Li, K, Na 3)Cl, Ti, Ba 4)W, Sb, Sn 5)Li, K, Cu
JlaboparopHas padota Ne 9. ['anpBaHHYECKHIA IEMEHT

BapuaHr 1

Tectl. O/IC raapBaHUYECKOTO JIEMEHTA, COCTOAIIETO U3 MEJHOTO U IITHKOBOTO IEKTPOIOB, HOrpyxkeHHbIX B 0,01 M pacTBOpHI ux
cynedparoB (EO(Cu2+/Cu) = 0,34B, E0(Zn2+/Zn)=-0,76 B), paBHa B.

Tecr 2. IIpu paboTe TaIbBaHMYECKOTO 3JIEMEHTa, COCTOSIIETO U3 JKEJIE3HOTO M HUKEIICBOTO 3JIEKTPOJIOB, MOrpyXeHHbIX B 0,01 M
pacTBOpHI UX CyIb(aToB, Ha KaToAe OyAeT MPOTEeKaTh PeaKIis, ypaBHEHHE KOTOPOH MMEeT BH. ..
A 0 2+ Bb) 2+ 0 B) 2+ 0 no 2+

Fe —2¢ =Fe Ni +2e =Ni Fe +2e=Fe Ni —2e =Ni

Jla6opaTopHas padota Nel0. DnexTponus

Tecr 1. IIpu snekTponn3e BOAHBIX PACTBOPOB KaKHUX BEIIECTB HAa aHOZE MOXKET ObITh OJIydeH KHCIIopo? YHCIIo BEpHBIX OTBETOB
MOYET OKa3aThCs JIFOOBIM.

BriGepure oanH NI HECKOIBKO OTBETOB:

1. KI




2. MgS0O4

3. Li2CO3

4. LiBr
5.KOH

6. CuBr2

7. NaCl

8. NaF

9. ZnSO4

10. Cu(NO3)2

JlabopaTopHas pabota Nell, 12 Kopposust MeTamnoB. MeTob! 3alUTHI METAJUIOB OT KOPPO3HH.

Tecr 1. l'anpBann4eckas napa, COCTOSIIAs U3 ABYX Pa3IMUHbIX METAJUIOB, IOMEIIEHA B PACTBOP MEKTPOINTA (CM. TabHILy).
Kakoit merann Oyaer koppoaupoats? Hanncars ypaBHEHHs! COOTBETCTBYIOIINX 3JIEKTPOXUMUYECKUX MporieccoB (0Opa3oBaHue
MACCHBHPYIOIINX ITIEHOK HE YIUTHIBATH).

Howmep BapuanTa lanpBaHuyeckas mapa, JIEKTPOJIUT Homep Bapuanta  l'anpBaHuyeckas mapa, SJIEKTPOJIAT
Homep BapuanTa lanbBaHn4Yeckas mapa, 3JIEKTPOIUT

1 Pb | H+ | Cu 2 Fe | H20+02 | Pd 3 Sn | H+ | Cu
Tecr 2. Jlyig napsl METAIIOB YKAXKHUTE AaHOJHOE U KATOIHOE IIOKPBITHE.

Howmep Bapuanra [Taps! MeTanioB Homep Bapuanta  [lapsl mertamioB Howmep Bapuanra ITapst

METaJI0B

1 Pb — Sn 2 Sn — Cd 3 Fe — Pb

Jlaboparophas padota Nel4. KosutonHbie pacTBOPBI

Tecrt 1. Mo, ancopOupyromuiicss Ha HOBEPXHOCTH Spa W ONPEIESIIAIOIINHA 3aps KOJUIONIHON YaCTHIIBI (TPaHyIIbl), Ha3bIBAaeTCA ...
A)noreHunanonpenenomuM b)ancopbunonasM B)koarynupyromum I)oBepXHOCTHBIM

Tect 2. CoryiacHO TEOpUH CTPOSHHUS KOJUIOMIHBIX PACTBOPOB, KOJJIOMAHAS YacTHLA U (P Py3HOHHBIH c10ii HOHOB 00pa3yloT
SNEKTPOHEUTPANBHYIO ...

A)mutockocTs b) moBepxHocTs B)rpanyny I') mumernty

Nten 3. Yka3zaTs (BeIOpaTh U3 cIiucka) GopMyTy MULIEIIBI 30151, HOTYYEeHHOTO XUMHYECKUM B3aUMOIeHCTBHEM:

Sr(NO3)2 + Na2S0O4

(rxounenTpanms Sr(NO3)2 > konneHTpanuu Na2S04).

Bribepure oguH oTBET:

1. HeT TBepHOil MOBEPXHOCTH (HE 00pa3yeTcsi KpUCTAIIOB arperaTa), Ha KOTOpoi o0pasyeTcsl rpaHysia MULIEIIIbI

2. {m[SrSO4] - nSO42-- 2(n-x)Na+}2x-- 2xNa+

3. {m[SrSO4] - nSr2+- 2(n-x)NO3-}2x+- 2xNO3-

Jlaboparophas padota Ne 16. JKecTKOCTh BOJIBI.

Tect 1. B THTpUMETPUYECKUX METOIaX MPUMEHSIOT HHIUKATOPBI:

A) KUCIIOTHO-OCHOBHBIC; B)OKHCINTENILHO-BOCCTAHOBUTENBHEIE; B) Opomun kanust; I)ykcycHast Kuciora.
Tect 2. TuTpoBaHue — 3TO ONepaLus:

A) pa30aBicHHUS aHATM3UPYEMOTO PacTBOPA;

b)cMemenns aHaTM3MPYEMOT0 pacTBOPA C KAKUM-JTH00 PYTUM PacTBOPOM;

B) noctenenHoro npubaBieHus TUTPAaHTA K aHATTU3UPYEMOMY PacTBOpY;

4. nobapneHne MHAUKATOPA K aHATU3UPYEMOMY PacTBOPY.

Tect 3. PacdeTs pe3y/sTaToB ONpEAeTIeHIH B THTPUMETPHH OCHOBAaHBI HA 3aKOHE:

A)kpatHbIX oTHOLIEHUH; B) nelicTByromux macc; B)ABoraapo; [')axBuBaieHTOB.

4.2. IlpuMepHBIi CHICOK 3aIaHui IO OIIEHOYHOMY cpeacTBY «KoHTpombHas paboTay
KonTtponsHast paboTa MOXeT IPOBOJUTECA B OJHOI U3 ABYX (hOpM — OUHOM MM JUCTAHIIMOHHO B Bufe TecTa B cpene DMOC
YHUBEpCUTETA.

KonTpomnsHas padora Nel «Kinaccuukanns 1 HOMEHKIATypa HEOPTaHMYECKUX COCTUHCHUID)

Bapuanr 1
3amaga 1. CocTaBUTh Ha3BaHUS COSANHECHUI IO XUMHYECKUM (popMmymam.
3anaua 1 ! 3agaua 2
V203, Na28S, H2Si03, NaOH, CaWO04, KCr(S04)2 ! kapOua aubepuiuIus, XIopHas
KUCIIOTa ,

ruapocyTb(aT Kby, THapokena TuTana (IV)

Kontponshas padota Ne2 «JHepreTnka XUMUIECKHX MPOLIECCOBY»

BapuanTt Nel

1. YcTaHOBUTS, MIPOTEKAaHNE KAaKUX U3 HIKECIIETYIONINX peaklnii BO3MOKHO P CTaHAapTHBIX ycaoBusx rnpu 25 oC. Paccuuraiite
TeMIIepaTypy, IIPH KOTOPOil paBHOBEPOATHHI 00a HANIPABICHHS PEAKIUU.

a) N2 (r) + 0.5 02 (r) = N20O (r)

6) 4 HCI (r) + O2 (1) =2 CI2 (r) + 2 H20(x)

B) Fe203 (k) + 3 CO (1) =2 Fe (x) + 3 CO2 (1)

2. BeruucnuTthb TeroBoi 3G QeKT peakuu ropeHus aeTuieHa:




C2H2 (r) + 2.5 02 (1) =2 CO2 (r) + H20 ()

3. Omnpenenute paBHOBECHBIC JJABJIICHHUSI BCEX T'a30B B PABHOBECHOW CUCTEME:

2HI(r)=H2 (r) + 12 (1)

npu T = 1000 K, ecnu B HauanbHbIM MOMEHT CHCTEMA COCTOAJIA U3 0JJ0BOAOPO/Ia IPH OTHOCUTEIBHOM MAPIUAIBHOM JaBICHUN
1,5.

Kontpomsras padota Ne3 «CrocoOBI BEIpasKeHHS COCTABOB PACTBOPOBY

Bapuanr 1
3agava 1. BeruucauTs MONApHYIO Maccy 3KBUBAJICHTA CIEAYIOMINX BEIIECTB:
H2S04 Bi(OH)3 MgS0O4

3amaga 2. Beraucnure MOISPHYIO KOHIIEHTpanuio 16%-ro pacTBopa XJIOpHIa aIIOMHHUS, INIOTHOCTE KoToporo 1,149 r/cm3.
3anaua 3. Kaxyto maccy oprodocdara kanus K3PO4 Heo6xoauMo B3sTh, YT00bI purotoBuTs 0.5 1 0.8 M pactBopa?

KontponsHas padota Ne4 « OKUCTUTETBHO-BOCCTAHOBUTEIBHBIE PEAKITHI

Bapuanr 1

[MonGepure KO3GPUIMEHTH! B TPUBEIEHHBIX YPABHEHUSAX peaKknil (METOJOM 3JIEKTPOHHOTO MIIN JICKTPOHHO-UOHHOTO OajaHca).
Jnst kaxxmol peaknny yKa)kKuTe OKACIUTENb U BOCCTAHOBHUTEITb.

a) Fe(NO3)2 + 02 + H20 = Fe(NO3)20H;

6) H5106 = 1205 + 02 + H20;

B) ReCl6 + KOH = KReO4 + ReO2 + KCI + H20;

r) Cu+ HNO3 = Cu(NO3)2 + NO +H20;

J) a30THCTast KUCIIOTA + IIepMaHraHaT Kanus + cepHas KHCI0Ta = a30THasI KucioTa + cynbgat mapranua (II) + cynstar xamus +
BOJA.

KontponsHas pabota NeS « OCHOBBI pac4eToB B ICKTPOXUMHUI)

Bapuanr 1

3agava 1. [y 1aHHOTO rajbBaHUYECKOTO DJIEMEHTA!

1) onpenenute aHON M KaToOT;

2) HanMIIKUTe ypaBHEHHUs MPOLIECCOB, MPOTEKAIOIIUX HA aHOE U KaTo/e B pab0TAIOIIEM raJbBaHUIeCKOM JIEMEHTE;

3) onpenenure 31eKTPOIBIKYILYIO CHITY FaJbBAHUYECKOT0 3IEMEHTA MPU KOHLEHTPALUSX IeKTponuToB C U 3HaUEHUAX
temreparypsl t (CO);

4) mpeutoxute (GaKTOPbI, yBETUIUBAIOIIIE HAIPSKECHIE.

Howmep BapuanTa ! lanpBaHMYECKast Tapa !
! (KOHIIEHTpAIlUH PACTBOPOB) ! t, C
1 ! Co [1Co2+ (0.01n.) [1[1Fe3+ (0.1M) [IFe ! 30
2 ! CulJCu2+ (0.06H.)[1Au3+(0.003M) [1Au ! 6
3 ! Ni 0ONi2+ (0.8n.) OJAu3+ (0.002M) [Au ! 12

3agaua 2. J{ns BOZHOTO pacTBOpa AaHHOTO JEKTPOJIUTA!

1) HanMImIKATEe ypaBHEHHS MPOLIECCOB, KOTOPHIC HAYT HA 3JICKTPOAAX IIPU ICKTPOIIH3E;

2) paccuuTaiite, CKOJIBKO (Macca Ml 00BEM IS Ta30B) U KAKUX BEIIECTB BBIICTUTCS HAa KaTOJE U aHOJIE, €CITH JJIEKTPOJIN3 BECTH
MIpU cuJie TOKa, paBHOM I (A), B TeUeHHUE T 4aCOB, KATOJHOM BbIX0e 110 TOKy Metaimia BT (%);

3) onpenenure, Kak OyIeT MEHITBCS Cpella y aHOa U KaTo/ja B MPOIIECCEe dICKTPOIIN3a;

4) onpenenuTe, Kak U3MEHHUTCS AaHOIHBIN MPOIIECC, €CITU aHOJT 3aMEHUTH Ha JIPYroH, YKa3aHHBINA B TAOIUIIE.

Homep Bapuanta ! Dnexrtponur ! Onexktponasl ! BT, ' LA! 1,uyac ! 3ameHa aHona
1 ! CuSO4 ! MenHble ! 100 ! 10 125 ! rpadut
2 ! NiSO4 ! HUKeNneBble | 90 1St 2 ! JIUOKCHU]I CBUHIIA

3agaga 3. [anmpBaHMYECKas mapa, COCTOSIIAs U3 ABYX Pa3TMIHBIX METAIUIOB, IIOMEIIEHA B PACTBOP AIEKTPOIUTA (CM. TaONIHUILY).
Kakoit merain n nouemy Oyzner koppoauposars? Harmucars ypaBHEHUsI COOTBETCTBYIOIIHUX 3IEKTPOXUMHYECKHX TTPOLIECCOB
(0OpazoBaHue MACCHBUPYIOIIUX IJIEHOK HE YYUTHIBATH).

Howmep BapuanTa lanpBaHnueckas mapa, 3JIEKTPOJIUT
1 Pb | H+ | Cu
2 Cr | H+ | Bi
3amaua 4. Jns mapsl METalIoB:
1) OIIpEeNIeNIUTE, BO3MOXKHA JIM KOPPO3Usl METallla U3 JaHHOM Haphl B cpesie C 3aJaHHbIM pH Ipu KOHTAaKTe ¢ BO3AYXOM;
2) HalUIIUTE YPaBHEHUS aHOJHOTO U KaTOJHOTO MPOILECCOB;
3) IIPEUIOKUTE AJIS1 JTaHHOM Mapbl aHOJHOE U KaTOAHOE MOKpBITUE. MI3MEHATCS JIM U €CIIM U3MEHSTCA, TO KaK
KOPPO3HOHHBIE IPOLIECCHI IIPU HAPYLIECHUU CILIOIIHOCTY IOKPBITHH. 3alUIIUTE YyPaBHEHUS PEaKLIUN.
Howmep Bapuanra [Taps! MeTamioB pH
1 Pb - Sn 6
2 Sn — Cu 8

4.2.2. TlpumepHbIe 3aJaHUs IS IPOBEACHUS KOHTPOJIBHON pabOoThl AUCTAHIIMOHHO (HampuMep, B popme Tecta) B cpeae DIUOC
YHUBEPCUTETA

KonrpomnsHast pabora Nel «Kimaccuukanus 1 HOMEHKJIATypa HEOPraHHUCCKUX COCIMHCHUI

BapHaHT |

Tect 1. BoimuiuTe OTACIBHO OKCUIBI, KHCIOTHI, OCHOBAHUS, CONU:




K20, V205, ZnS04, Aq2CO3,LiOH, H3PO4,Ca(OH)2,HCIO, B203, AI(NO3)3 , S8, Cu, NO.

Tect 2. ®opmyna azoructoid kuciaorel HNO2 K kakuM KHCIIOTaM OHa OTHOCHTCS:

A) nByxocHOBHBIM, b)omHoOCHOBHBIM, B) 6eckucnoponasv, Ikucaoponconepxamum, J1) cruteabM, E) ctabeiv
Tect 3. ®opmyna Heconeobpasyromiero okcruaa: a) ZnO 6) MqO B)CO 1) V205

Tect 4. ®opmyna ocHoBHoro okcuaa:a) CO 6) P20S5 B) CuO r) NO2

Tect 5. Cpenu dopmyn ocHoBaHwmi 1mienoubto sBisieTcs: A)Zn(OH)2 b) Ba(OH)2 B) Fe(OH)3 I') Pb(OH)2

Kontponsaas pabota Ne2 «DHepreTnka XMMHUECKHX IPOIECCOB)

Tectl. OyHKIUSIMU COCTOSHHSA CUCTEMBI SIBIISIFOTCS:

a) SHTpomU0) cBoOOIHAs SHeprus [mO6ca

B) TEeMIIEpaTypa T') SHTAIBINS 1) BHYTPEHHSS SHEPIHs.

Tect 2 [TapameTpaMu COCTOSHUSI CUCTEMBI SIBIISIOTCS:

a) IaBlieHHe 0) SHTPOIHS B)TeMIIepaTypa I') SHTAIBITHUS 1) 00BEM.

Tecr 3 Kakoit n3 mpoiieccoB MpoTekaeT 0e3 TeII000MEeHa C OKpYyXKarolei cpenon?

a) n300apHbIii 0) N30XOPHBIN B) M30TEPMUYECKUN T) aguabaTHYeCKHid

Tect 4 ®opma nepexoa SHEPTUH MYTEM XaOTHUECKOTO CTOJNIKHOBEHUS MOJIEKYI IBYX COMPUKACAIOIUXCS Tl —
3T0:a) pabora 0) Temmora

Tect 5 Kakoif 13 9THX BUJOB SHEPTUH HE BKIIOYAET B CE0sI BHYTPEHHSSI YHEPTHS TEPMOJHHAMUIESCKON
CUCTEMBI?

a) KHHETHYECKask SHEPTUsl BCEX YaCTHLl (ATOMOB, HOHOB, MOJIEKYIT), COCTABIIAIOIINX CUCTEMY

0) KMHeTHYIecKas SHEPTHsI CHCTEMBI KakK IIeJI0r0, CBA3aHHAS C IBIKCHHEM CHCTEMBI

B) MOTEHIHATbHAS SHEPTUs, OTBEUAIOIast Macce MOKOs BCEX YaCTHUI] COTJIACHO ypaBHEHHIO DHHIITeiHA
T) HOTEHIMANbHAs SHEPTUSI MEXXMOJIEKYIAPHBIX B3aUMOJEHCTBUI BCEX YAaCTHIL

Kontponsras pabota Ne3 «CriocoOsI BEIpasKeHHS COCTABOB PACTBOPOBY

1 BapuaHT
Tect 1. BeruncnuTs MOJNSIPHYIO Maccy SKBHBAJICHTA CIEAYIOIINX BEIIECTB:
A)H2S04 B)Bi(OH)3 B)MgS0O4

Tect 2. Berauciute MONSPHYIO KOHIEHTpAIHO 16%-T0 pacTBopa XI0pUaa aTIOMUHMS, INIOTHOCTH KoToporo 1,149 r/cm3.

Tecr 3. Kakyro maccy oprodocdara kanus K3PO4 Heo6XoauMo B3sTh, 4TOOBI purotoButs 0.5 11 0.8 M pactBopa?

Tect 4. B 200r. Boas! pactBopwin S0r caxapa. MaccoBasi noiisicaxapa cOCTaBIseT,%:

A) 25,b)4,B)8,T) 20

Tect 5.Macca xnopua HaTpus, cojepakaierocs B 220r pacTBopa ¢ MaccoBoil goneit comu 10% pasHa B rpammax: a) 20, 6) 10, B)
22,1) 40

Kontponsnas padota Ne4 « OKUCTUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIII

Tecr.1 [Honbepure k03 PUIHEHTHI B TPUBEAEHHBIX YPABHEHHUAX PEaKIHi (METOJOM JIEKTPOHHOTO WU JIEKTPOHHO-HOHHOTO
Oananca). [Iyist KaXJ0H peakIiy yKaKUTe OKUCIUTENh U BOCCTAHOBHTEI.

A) Fe(NO3)2 + 02 + H20 = Fe(NO3)20H;

B) H5106 = 1205 + 02 + H20;

B) ReCl16 + KOH = KReO4 + ReO2 + KCI + H20;

I') Cu+ HNO3 = Cu(NO3)2 + NO +H20;

J1) a3oTHcTasg KUCIOTA + MepMaHraHaT Kanus + cepHas KHCIO0Ta = a30THast Kuciora + cynasgat maprarua (II) + cynsdar xanus +
BOJIA.

KontponsHas pabota NeS « OCHOBBI pac4eToB B MICKTPOXUMHUI)

Tect 1. Toxoobpasytomas peakiust Fe + CdCI2 = FeCl2 + Cd npoTekaeT B rajJbBaHHUECKOM dJIEMEHTE:

Bri6epute onuH OTBET:

A) Fe | FeCl3 || CdCI2 | Cd

B) Fe | NaOH | Cd

B) Cd | FeCl2 || CdCI2 | Fe

I Cd | HCI1 | Fe

) Fe | FeCl2 || CdCI12 | Cd

Tect 2. PaccunTarh BenTMUMHY paBHOBECHOT0 oTeHnuana (B) cepedpsHoro siaekTpoa nmpu KOHIEHTPAMK (aKTUBHOCTH) HOHOB
cepebpa B antektposute 0,1 mons/i. Temnepatypa 25 oC, cTaHAAPTHBIHA JIEKTPOAHBIA MOTSHIMAT cepeOpsHOTo 3aekTpoaa EAg
(+)/Ag(0) =+0,799 B. PazmepHOCTh OTBETA He 3aMUChIBaTh. OTBET OKPYTIIUTH JI0 COTHIX.

Tect 3. Ilpu a5ekTponn3e BOAHBIX pACTBOPOB KaKUX BEIIECTB HA aHOJE MOXKET OBITH IMOy4eH KUCI0poa? UKCIIo BEpHBIX OTBETOB
MOXKET OKa3aThbCs JIFOOBIM.

Br16epuTe oIMH WITH HECKOJIBKO OTBETOB!

A) KI B) MgSO4 B) Li2CO3 T)LiBr ) KOH E)CuBr2 ) NaCl 3) NaF JI) ZnSO4 K) Cu(NO3)2

4.5. 3auer

N3zydyeHne MUCIMIUIMHBL B 1 ceMecTpe 3akaHUYMBAETCs clladuei cTyJAeHTOM 3adeTta. K 3a4eTy JOMyCcKaroTCsl CTYJCHTHI, BHITIOJTHHBIIIHE
Bce TabopaTopHbie paboThl U HaOpasiuue B 1 cemectpe He MeHee 40 OamoB. 3adeT MO AUCHUILIMHE MOXKET IPOBOAUTECS B OJHOM
U3 IByX (hOpM — OYHO WK TUCTAaHIUMOHHO B cpene DUOC yHuBepcureTa.

ITpu npoBeneHUN 3a4€Ta OYHO CTYICHTY BhITAETCS 2 BOIIPOCa U3 IPUBEASHHOTO HIDKe nepedns. Ha npotsokernn 120 MuHyT
CTYIIEHT KpaTKO (KOHCTIIEKTHBHO) M3JIaraeT B MUCBMEHHOM (JOopMe OTBETHI Ha BOIPOCKHI. [lociie HarmMcanus OTBETa COCTOUTCS
HpPOBEPKa, B X0JIe KOTOPOil MpernoiaBaTelib, BO3MOXKHO, YTOYHSET OTACIBHBIC JJICMEHThI OTBETA U JICJIACT BHIBOJ O CTCIICHU




c(hOpMHUPOBaHHOCTH KOMIIETEHIIUN CTYICHTA.
[IpumMepHBIil nepeyeHb BONPOCOB

1. OCHOBHBIE TTOJIOKEHHSI aTOMHO-MOJICKYJISIPHOTO YUSHHS: aTOM, 3JIEMEHT, BEIECTBO, MOJICKYJIa, MOJIb, MOJISIpHAS U
MOJIEKYIApHAs Macca.
2. OCHOBHBIE 3aKOHBI XUMHH (COXPaHEHUs] MaCChl, IIOCTOSHCTBA COCTaBa, KPATHBIX OTHOIICHUH, YKBUBAJICHTOB).

3. Knaccudukarus HEOpraHHIECKUX COSAMHEHHUH (TIPUBECTH MPUMEPHI).

4. Oxcuzp! (CBOMCTBA, HOMEHKIIATypa), OCHOBaHMS (CBOICTBA, HOMEHKIIATYpa), KUCIOTHI (OECKUCIOPOAHBIE M OKCOKHUCIIOTHI, MX
CBOICTBa U HOMEHKJIATYpPa).

5. Comnu cpeanue (IpUBECTH PUMEPHI), KUCIIbIe (IPUBECTH TIPUMEPHI), OCHOBHEIE (ITPUBECTH IPUMEPHI), IBOMHBIE (IPUBECTH
TpUMepHl), KOMITIEKCHBIE (IIPHBECTH IpUMepHI). MX cBOICTBa 1 HOMEHKIIATYpA.

6. Mopnens atoma 1o Pesepdopry (oOHapyx)eHHUe siapa aToMa B HeJOCTaTKU Mojenu atoma). IToctymatsr bopa Hemocratku
TEOPUH CTPOEHUs aToMa Bojgopoaa 1o bopy.

7. CoBpeMeHHasl KBAHTOBO-MEXaHW4ecKast MOJeIb aTOMa.

8.  KopmyckynsapHo-BoIHOBas! IBOHCTBEHHOCTh AJIEKTPOHA. Y paBHEeHUE e bpois.

9. Ipunnun neonpenenennoctH Ieitzenbepra. BomHosas ¢ynkuus. Ypasnenue llpeaunrepa.

10. KBaHTOBBIE UHCIA.

11. Crpoenne MHOTO3JIeKTPOHHBIX aToMoB. [Ipranmn [aymu. [1pasnno I'yrma. [IpaBumo KieukoBckoro. (IpuBecTH MpHUMEpHI)
12. DnexkTpoHHas CTPYKTypa aTOMOB U IIepHOAMYECKas cucTeMa XuM. aneMeHToB [I.J1. Menneneesa. BaneHTHOCTS.
CHnuHBaJEHTHOCTh. DJEKTPOHHBIE ceMeicTBa.

13. Oneprus nonusanuu. CpoacTBO K ANEKTPOHY. DIEKTPOOTPULIATENIBHOCTD. Paquychl aTOMOB 1 HOHOB.

14. OcHOBHBIE TUIBI XUMUYECKOM CBSA3U U IPUPOAA €€ BOZHUKHOBEHMS B KaXXI0M citydae. [Ipu3Haku CBsI3U: SHEPrus CBs3HY,
JUIMHA CBSA3U BAJICHTHBIE YTJIBL

15. KoBanenTHas xumuueckas cBa3b. Kparnocts cBs3u. IlonspHOCTh cBA3U. [IMMOABHBIA MOMEHT.

16. HonHas xuMHYecKas CBSI3b U €€ CBOWCTBA.

17. Meton BaneHTHBIX cBsi3el. CurMa u nmu-cBs3b. [ nbpuausarust opoutaneii. Tursl ruOpuan3ay 1 TeOMETPHS MOJICKYIL.
18. JloHOpHO-aKIenTopHas CBS3b.

19. BannepBaanbcoBbl CHITBI B3aUMOAEHCTBHS MEKAY MOJEKYIaMH B PacTBOpaXx.

20. OCHOBHBIE TTOHATHS M BEMYNHBI B XUMHYECKOH TepMOAMHAMHUKE (CHCTeMa TOMOTCHHAs M reTeporeHHas, dasa,
TEepMOAMHAMUYECKHE TTapaMeTPhI, TEPMOJUHAMHYECKUE (QYHKIIUH).

21. Buytpennss sHeprust. TemnnoTa u pabota. IlepBblil 3aKk0H TepMOJUMHAMUKU. DHTANbBINSA CHCTEMBL.

22. 3akon I'ecca. CiencTBus U3 3akoHOB [ecca. Pacder sHTANBINM peakIuy MO SHTANBIHAM oOpa3oBaHus. CTaHHapTHEHIC
SHTANIBIINU 00pa30BaHMUS.

23. DHTponus. BTopoil 3akoH TepMOANHAMHKH.

24. [Ba daxTopa, onpezensonye BO3MOXXHOCTh MPOTEKAaHUs peakuuy. DHeprus [160ca n HampaBlieHHE pEaKIuu.

4.6. Dx3ameH

M3yueHne TUCHUMIMHBL BO 2 CEMECTPE 3aKaHUUBAETCA cllaueil CTyJeHToM dk3aMeHa. K ak3aMeHy 10ITycKaroTCs CTyAEHTHI,
BBITIOJTHUBIIIHE Bce JTabopaTopHbIe paboThl 1 HabpaBimue Bo 2 cemecTpe He MeHee 40 6aimioB. DK3aMeH MO AUCIUIUTIHE MOXKET
MPOBOAMUTHCS OYHO WM AUCTaHIIMOHHO B cpene DMOC yHuBepcurera.

IIpu mpoBeneHNM PK3aMeHa B O4HOMN (hopMe CTYAEHTY BbIIAETCs 2 BOMpOca U 331a4a U3 NpUBEAEHHOTO HIKe nepedns. Ha
npotspkeHun 120 MUHYT CTyAIGHT HU3JIaraeT B MHCbMEHHOI (hopMe OTBETHI Ha BOmpockl. Ilocie HanmmucaHust OTBETa COCTOUTCS
IIPOBEPKA, B X0JI€ KOTOPOU NPEMNOAABATENb, BO3MOXKHO, YTOUHSET OT/IEJIbHBIE JIEMEHTHI OTBETA U AEIaeT BbIBOJ O CTEIICHU
c(OPMUPOBAHHOCTH KOMIICTEHIINII CTy/CHTA.

[IpumMepHBIil nepeyeHb BONPOCOB

1. TlorsiTHe 0 pacTBOpax. [Ipuponaa pacTBopoB (pu3myueckas u THApPaTHAS TEOPHH PACTBOPOB).

2.PactBopuMocTh. HachllieHHBIH 1 niepechllieHHbl pacTBop. IIponecchl mpu pacTBopeHUuU. PacTBOpUMOCTD ra3a B >KUIKOCTU U
3akoH ['enpu.

3.M3MeHeH e SHTANBIINU U SHTPOIHH NP PACTBOPEHUH. 3aBHCUMOCTb PACTBOPUMOCTHU OT TEMIEPATYPHI AJIsl TBEPABIX M KUIAKHX
BEILIECTB.

4. DNeKTPOINUTHI U HEANEKTPOIUThl. Pa30aBineHHbIE PaCTBOPHI HEAIIEKTPOIUTOB.

5. JlaBnenue napa pa30aBieHHBIX pacTBOpOB. [lepBriii 3akoH Payiis.

6. Kunienne u 3amMep3anue pactBopoB. (Kprnockonwsi, Temiepatypa 3amMep3aHusi, KpHOCKONNIeCKask TIOCTOSTHHAS, 30YIITHOCKOIIHS,
TeMIIepaTypa KUIEHNs, 30y/UTHOCKOIIIYecKas ITOCToAHHAsA). Bropoit 3axon Payms.

7. Auddysust u ocmoc. Ocmotuueckoe napneHue. 3akoH Baut-I'odda. MzoTonnueckuii koadduument. I30ToHnUeCKrne pacTBOPHL.
8.Cuubnsle anextponutsl. OTKIIOHEHHE OT 3aK0oHOB Payns u Bant-T'odda B pacTBOpax 31eKTpOINTOB.

9. Teopus 31-MAT AECCONHAIA. MeXaHI3M 31-THT aucconuanuy. CteneHs quccoruanyy. CHIbHbBIEC U CTa0ble JICKTPOJIUTEL.
10.KoHcTaHTa AMCCOIMAIMN JUIs cIa0bIX 31eKTpoauToB. CTyneHdaTtas AUCCOnMaIus. 3akoH pa3bapiaeHust OcTBaIbIA.

11. Teopust CUIIBHBIX IEKTPOIUTOB. AKTUBHOCTb HOHOB M KOI((PUIIMEHT aKTUBHOCTH HOHOB. MOHHas cuiia pacTBOPOB.

12. OKHCIUTETFHO-BOCCTAHOBUTEIBHBIE peakiuu. CTerneHb OKUCIeHNs. OCHOBHBIE ITOJIOXKEHHS TCOPHH OKHCIICHHUS-
BOCCTAHOBJICHHSI.

13. Bo3HUKHOBEHHE JIEKTPOAHOr0 MOTEHIIMAaIa Ha TPaHUIIe METAJT — PACTBOP €ro coyid. BogopoaHbIi IEKTPOI: YCTPOHCTBO U
PaBHOBECHBIH MpoIiecc.

14. T'anpBaHUYECKHUH DJIEMEHT, MPOLECCHl Ha ero aekTpoaax. Popmyna Heprcra. 3/1C ranbBaHUYECKOTO 3JIEMEHTA.

15. IlonspU3alluOHHBIE SBJICHUS B TaIbBAHUUECKOM DJIEMEHTE.

16. DnexTposin3 B BOAHOM pacTBope. KaToaHbie u aHOAHbIE Tpoliecchl. 3akoHbl Dapaes.

17. Koppo3sus MeTaimioB. XuMUIecKast KOppo3Hsl MEeTaJlIoB (aTMocdepHast, Ta3oBas).

18. Koppo3us MeTamioB. DNeKTpOXUMHUYECKasi KOPPO3Hs METAILIOB, €e cTagul. Koppo3us ¢ KUCIOpoaHON U BOLOPOIHON
JlenoJisipu3anuei.




19. MeToabI 3aIIUTH METAIIOB OT KOPPO3HU.

20. TucniepcHas cucteMa: OCHOBHbIE ITOHATHS. Kiaccudukanus AucriepcHbIX CHCTEM IO arperaTHOMY COCTOSIHHIO, IO pa3Mepy
gactul. PakTopsl cTaOMITH3anNH.

21. Ancop6rus u abcopOrusa. dusmueckas 1 XuMuaeckast aacopoms. OCHOBHBIE TOIOKEHUSI MOHOMOJIEKYIAPHOH TEOPHH
aacop6uuu Jlenrmiopa.

22. YpaBHeHHe U30TepMblI aacopbuun JlenrMiopa u rpaduk n3otepMsl afgcopOouny. Xo/ 3aBUCUMOCTH Ha Pa3JIMYHbIX y4acTKax
M30TepMEI afcopOin. YpasHenne OpelHmmxa.

23. CBoliCcTBa U CTpOCHUE MOJIEKY/ HOBEPXHOCTHO-aKTUBHEIX BemecTB. OpuenTarust moiekyn [IAB. 3akoHoMepHOCTH afcopOnun
ITAB Ha TBep0#i moBepxHOCTH. BpIOOp ancopbenTa.

24. OcHOBBI KAYECTBEHHOI'0 U KOJIMYECTBEHHOTO aHAJIN3a.

Temaruka 3a1a4, IpeAIaraeMbIX K peIeHHIo Ha 9K3aMeHe:

1. CiocoOBI BEIpaKEHHS COCTaBa PACTBOPOB.

2. OKcuAbl ¥ OCHOBAHMS: MX KIIaCCH(UKAINA U HOMEHKIATypa.

3.1. Kucnotsr. Knaccuduxanust 1 HOMEHKIATypa KUCIOT.

3.2. Comu. Knaccudukaiius 1 HOMEHKIIATypa COJeH.

4. CKOopOCTh XHMHUYECKHX PEaKIUii: onpeneneHne, GopMyna 1 pa3MepHOCTh. 3aBUCHMOCTh CKOPOCTH TOMOTEHHBIX M T€TepOT€HHBIX
peaxuuii OT KOHIEHTPALUU PEearupyoLX BEIECTB. 3aKOH JeHCTBUSL MacC.

5. CkopocTh XUMHUECKUX PEAKIHiA: onpeaeseHre, GopMmyia U pa3MepHOCTb. 3aBUCUMOCTb CKOPOCTH PEAKLIMU OT TEMIIEPATypHhI.
IIpaBuno Baut-T'odda.

6. OOpaTuMBIe XUMHYIECKHE peakIui. XUMHuieckoe papHoBecue. KoHcTanTa paBHOBecus. Cmemnienue pasHoBecus. [Ipuarum Jle-
[Tarense.

7. BinsiHuE KaTanu3aTopa Ha CKOPOCTh XMMUYECKUX peaklnii. [ OMOreHHbIN M reTepOreHHbIN KaTaaus.

8.D5eKTpoHTIYeCcKas TUCCOMUAINS BEIIECTB B BOJHBIX pacTBopax. CIIIBHBIE U cIa0ble AIeKTPOIHUTH. FIOHOOOMEHHBIE peakIuy 1
YCIOBUS UX IPOXOXKICHUS.

9. DnexTpoauTHUecKas Auccouranys Boasl. KoHcTaHTa quccouyanii 1 HOHHOE TPOU3BeAeHUE BOIbl. BOOpoAHbIH OKa3aTemb.
10. Tunponus conei.

11. OxucnuTenbHO-BOCCTaHOBUTEINBHBIE peakiuu. OCHOBHBIE TIOJI0KEHNUS TEOPHH OKHCIEHUSA-BOCCTaHOBICHUA. CTeNeHb
OKHCJICHHS.

12. BO3HUKHOBEHHE IEKTPOAHOr0 MOTEHIIMAIa Ha IpaHuLle MeTalll — pacTBop ero conu. @opmyna Hepuera.

13. T'anpBaHM4ECKHI1 311€MEHT, Tpoliecchl Ha ero anekTpoaax. C raabBaHUYECKOTO 3JIEMEHTA.

14. BoopoaHblil 37IEKTPO: YCTPOMCTBO M paBHOBECHBIH Ipoliecc. P HanpskeHuit MeTasuios.

15. Dnextponus. [locnenoBaTenbHOCTD AEKTPOIHBIX MPOLIECCOB (TIOPSAAOK, B KOTOPOM Pa3psKaroTCs HOHBI) ISl BOIHBIX
PacTBOPOB. DIEKTPOIIN3 C PACTBOPUMBIMU M HEPACTBOPUMBIMU aHOJAMMU.

16. 3axonsl @apanes. Uucno @apaznes. DNeKTpOXUMUUECKUH SKBUBAJIEHT. BBIX0X IO TOKY.

17. Koppo3usi MeTaioB, ee BUABI [0 XapaKTepy MOBpexkAeHUN. XIMUUecKas KOppo3us MeTauloB (aTMocdepHast, ra3oBas),
M3MEHEHHE CKOPOCTH XUMHUYECKON KOPPO3UH BO BPEMEHHU.

18. DnekTpoxuMHuUueckas KOppo3usi METAJUIOB, ee cTaari. OKUCIUTENN B KUCIION 1 HEHTPaJIbHON KOPPO3HMOHHOMU CpeJie.

19. MeToab! 3alUThI METAJUIOB OT KOPPO3HHU, CBA3aHHBIE C U3MEHEHUEM CBOICTB KOPPOAUPYIOLIETO METAIIIA U ¢ U3MEHEHUEM
CBOICTB KOPPO3UOHHOM CpEIbl.

20. MeToap! 3alUThl OT KOPPO3UH, CBA3aHHBIE C U30JIILUEN KOPPOAUPYIOILEr0 MaTepuaia OT KOPPO3UOHHOM cpebl.

21. DnexTpoxuMHUYecKas 3alIuTa METAIIOB OT KOPPO3HH (ABa cr1oco0a), MPOTEKArOIHe IPOIIECCH OKUCICHHUS W BOCCTAHOBIICH.
22. MeToapl MOMy4eHuUs TUCTIEPCHBIX CUCTEM.

23. CtpoeHne MUIIEIUIBI 3011 HeopraHuyeckoro Beuiectsa. [IpaBuia koarymnsauuu.

24. XKecTkocTb BOJBL, €€ cocTapistomue. OnpeencHue )XecTKOCTH. MeToibl yMArdeHHUS.

6. YAEBHO-METO/JUYECKOE 1 TH®OPMAILIMOHHOE OBECIIEYEHUE JUCHUTLIITUHBI (MOAYJIA,
ITPAKTHKH)

6.1. Pexomenayemasi iuTepaTypa

ABTOPBI, COCTaBUTEIN 3arnaBue MzparenscTBoO, DNEeKTPOHHBIN ajpec
JI1.1 | T'munaka H. JI. Oo6mas xuMust: yaed. mocoodue M.: Unrerpan-
Ipecc, 2009
JI1.2 [ Ky3ueunxos O. A. Xumus: yaeb. mocodue Bosrorpan: U3n-
Bo BoarTACY,
2016
JI1.3 | domuues B. T., Xumus: 1ad. MPaKTUKYM [J1s BceX Boarorpan: U3n-
Kysneunxos O. A, cnenuansHocTel 1 kypeal Bo BonrI' TV, 2017

Kymukosa . A,
Annponosa B. A,
Yuyepuna I'. B.,
Casuenko A. B.,
I'ybapeBuul. I1.

JI1.4 | ®omuues B. T., 3amauu U ympaxxHeHus 1o oouei xumun: y4eo. Bonrorpan:
CaBuenko A. B., IMOCOOHeE JIJIT CAMOCTOSITEIIBHOM IMTOJATOTOBKH K BonrI'TY, 2019
I'y6apesnu I'. I, OTYETHBIM 3aHATHSAM U DK3aMEHY 110 KypCy XUMHUHU

Kynukosa U. A.,
Unuepuna I. B.




ABTOPBI, COCTaBUTEITH 3arnaBue W3natenscTBo, OneKkTpoHHBI aapec

JI1.5 |Koposun H. B., JlaGopatopHsie paboTHI IO XUMUU: yued. mocodre | M.: Beicmr. 1mk.,
Munrynuna 2. 1., 1998
Peoxosa H. T

JI1.6 | Koposun H. B., Oo6mas xumusi. Teopus u 3amaun: yaed.mocoone Canxkr-ITerepOypr: | https://e.lanbook.com/bo
Kynemos H. B. Jlans, 2020 0k/145839?

category=3863

JI1.7 | ®omuues B. T., COOopHUK 3a/1a4 U yIIPaXKHEHUH 110 001 XUMUU: Bonrorpan:

Caguenko A. B., y4e0. mocooue BourI' TV, 2020
I'y6apesnu I'. I,

Kynukosa U. A.,

Unuepuna I. B.

JI1.8 |Hapaes B. H., Oo6mas xuMmust: yaed. mocoodue Canxkr-ITerepOypr: | https://e.lanbook.com/bo
Anexcanaposa E. A, Jlansb, 2018 0k/102584?
ITaxomona T. b. category pk=3863#boo

k_name
6.2. Ilepeuens pecypcoB HHGOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOW ceTH ""UnTepHeT"
21 | PCuXKX 15.03.02 Xumus lcem O_H Kymukosa https://eos2.vstu.ru/course/view.php?id=18151
22 | PCuXKX 15.03.02 Xumus 2cem O_H Kynukosa https://eos2.vstu.ru/user/index.php?id=21002
6.3 IlepeueHnb MPOrpaMMHOTO o0decedeHUst

6.3.1.1 | CAO "Moodle"

6.3.1.2 | Windows

6.3.1.3 | Adobe Acrobat Reader DC

6.3.1.4 | LibreOffice

6.4 Tlepeuyenb HHPOPMAIMOHHBIX CHIPABOYHBIX CHCTEM H YJIEKTPOHHBIX 0n0anoTeunnIx cucrem (IBC)
6.3.2.1 | bubnuoteka (HTB)

6.3.2.2 | OnextponHas MHMOPMAIOHHAS 00pa30BaTeIbHAs CPeia YHUBEPCUTETA

6.3.2.3 | OBC "Jlansp"

6.3.2.4 | 3bC "Book.ru"

6.3.2.5 | Jlerennapusie kauru ObC "FOpait"

6.3.2.6 | Yauepcuterckas uadopmarmonnas cucrema (YUC Poccus)

6.3.2.7 | Onexkrponnslii karanor UBL] Boarl TY

6.3.2.8 | Onexrponnsrit katagor MBI MAuC

7. MATEPMAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIUIIJIMHBI (MO AYJIA,
IMPAKTHUKHN) /OBOPYIOBAHUE

7.1 | MynsraMenitHas ayauTOpuUs UTs IIPOBENICHUS 3aHATHH JICKIIMOHHOTO THIIA, TPAKTHYECKUX 3aHATHH, KYPCOBOTO U
JTUTIOMHOTO TIPOCKTUPOBAHHUS, TPYIIIIOBBIX H UHIUBHUIYATEHBIX KOHCYIIBTAIINH, TEKYIET0 KOHTPOIIS B MTPOMEKYTOTHOM
arrecranuu (yueOHas gocka, yueOHas MeOelnb, HHTepaKTHBHAs TPUOyHA, IPOEKTOP).

7.2 | CneunanusupoBaHHast ydeOHast XuMHIecKas 1adopaTopus JUIs POBEICHNS Ta00OPAaTOPHBIX 3aHATHH (ydeOHas MeOens,
XAMHUYECKUE PEaKTUBBL, IOCY/a, TPHOOPHI).

7.3 | Aynutopust At caMOCTOATeNbHON paboTh! oOydaromuxcs (yueOHas MeOelb, KOMIBIOTEPHAst TEXHUKA C BO3MOXKHOCTBIO
noJkiroueHus k cetu HTepHeT u obecneuenueM noctyna B QMOC yHuBepcuTeTa (YUUTaIbHBINA 321 HHPOPMALUOHHO-
OHMOJIMOTEYHOTO IISHTPA).

8. METOAUYECKHUE YKA3AHUSA JJIs1 OBYYAIOIIIUXCS IO OCBOEHUIO IMCIUITVIMHBI (MO YJISA,

ITPAKTUKHN)

Opraxm3anus 00pa30BaTeIBHOTO MIPOIecca 10 JaHHOH JUCIUINIMHE PEerJIaMEeHTHPYEeTCsl YIeOHBIM INITAHOM M PACIIHCaHUEM
yueOHbIX 3aHATHH. [Ipn popMupoBaHuu cBoei HHANBUIYAIbHON 00pa30BaTEIbHON TPaeKTOPUH 00yJaloIUiics UMEeT IpaBo Ha
nepes3ayer AUCHUILIHHEI (TTepeaTTecTally ee YacTH), €CII OHAa ObLTa OCBOCHA B IpOLecce MPEANICCTRYIONIETO 00yIeHHS.
[Mepe3auér (mepeaTTecTalMy €€ YacTH)0CBOOOKIaeT 00YIaIOIEerocsi OT HEOOXOIUMOCTH MTOBTOPHOTO OCBOSHUSI TUCIIATUTMHBI
(TIOTHOCTBIO MJTH YaCTUYHO).

Y4eOHBIH Mpoliece Mpy MPenogaBaHuU Kypca OCHOBBIBACTCS HA MCIOJIB30BaHUU TPAIUIMOHHBIX, HHHOBALIMOHHBIX U
MH()OPMAIMOHHEIX 00pa30BaTEIbHBIX TEXHOIOTH. TpaguinoHHbIe 00pa30BaTEIbHEIC TEXHOIOTHH IPEICTABICHBI JCKIUAMA 1
71a00paTOPHBIMH 3aHATUSAMH. VIHHOBAaIIMOHHEIE 00pa30BaTeIbHbBIE TEXHOIOTHH HCIIONB3YIOTCS B BU/IE IIHPOKOTO IIPHMEHEHIS
AKTHBHBIX 1 HHTEPAKTUBHBIX (hOPM MpPOBeACHUS 3aHATHIA. HPOpMaIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOIUH PEATU3YIOTCS ITyTeM
AKTHBHU3AIIMU CAMOCTOSTEIIBHON pabOTHI CTYACHTOB B 3JEKTPOHHON HH(OPMAIIMOHHON 00pa30BaTeIBHON cpelie.

JIeKIMOHHBIN KypC MpeAroaraeT CHCTEMAaTH3HPOBAaHHOE M3JI0KEHIE OCHOBHBIX BOIPOCOB yueOHoro rraHa. Ha mepBoi rexmn
JIEKTOp HHPOPMHUPYET CTYACHTOB O PEKOMEHTyeMOH JINTepaType U IEKTPOHHBIX HCTOUHHKAX HH(OPMAIINH 110 JUCIHILINHE, C
yKa3aHUEM, Kakoi yueOHHK (yueOHoe nmocobue) siBiiseTcsi 6a30BbIM.

JlaGopaTopHBIe 3aHATHS MPEICTABISAIOT COOOMH AETaTH3AINIO JEKIIHOHHOTO TEOPETUIECKOTO MaTepraia, IPOBOIATCS B IEIIX




3aKpeIUIeHHs] Kypca U OXBAaTHIBAIOT OCHOBHBIE Pa3/eibl AUCIIUTLIHHEL.

JlaGoparopHble pabOTHI MPE/IIONAraloT BHITOIHEHNE U OTYET 3a/IlaHUH 110 TEMaM, PACCMOTPEHHBIM Ha JIEKIIMOHHbIX 3aHATUSX.
KakmoMy 1abopaTopHOMY 3aHATHIO MPEIIECTBYET CAMOCTOSTENbHASI IOATOTOBKA CTYACHTa,

BKJTIOYAIONIAs: 03HAKOMIICHHE C COJIepKaHIeM J1a00paTOpHOH pabOTHI IO METOANYECKIM YKa3aHUSIM; IPOPAOOTKY TEOPETUIECKOH
YacTH M0 JICKIIHOHHOMY MaTepuaily ¥ yueOHHKaM, peKOMEHIOBAaHHBIM B METOJUYECKHX YKAa3aHHUSIX;

CamocTosiTenbHast paboTa CTYJICHTOB BKJIIOUAET N3yUCHUE 3aKOHCIIEKTHPOBAHHOTO Ha JICKIIMOHHBIX 3aHATHIX MaTepHuaia,
JIOTIOJTHEHHE €T0 C YUeTOM PEKOMEH/IOBAaHHOM 110 TAHHOH TeMe JINTEePaTypHhl, CAMOCTOSATEIBHYIO ITOJTOTOBKY K JJaOOPaTOPHBIM
paboTaM, CaMOCTOSITENIBHOE BBIIIOIHEHHE U 0(OpMIICHHE 3aJaHNIl KOHTPOIBHBIX paloT.

B Teuennu cemecTpa AiIs CTY/ICHTOB MPOBOASTCS IPYIIIOBBIE TEKYIME KOHCYJIBTALUHN 110 y4eOHON TUCIUILINHE.

Mertoarueckrue peKOMEHAAINHN 110 00YJIEHHIO JIUII ¢ OTPAaHIMYCHHBIMHI BO3MOXHOCTSIMH 30POBbS U HHBAIHIOB
IIpodeccopcko-neaarornyecKiii CocTaB 3HAKOMHUTCS C IICUXO0I0T0-(PHU3HO0IOTHIECKUMHI OCOOCHHOCTIMH 00yJaroNIXcs HHBAJIUIOB
U JIMI] C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 310poBbs (OB3), MHINBHAyalbHBIMU IPOrPaMMaMH peaObUINTALUY UHBANIUAOB (TIpH
HAJTUYHN ).

B cootBeTcTBHU ¢ METOAUYECKUMH peKoMeHaanussMu Munodprayku PO (yrB. 8 anpens 2014 r. N AK-44/058n), B kypce
HPE/II0IIaraeTcsl NCIIONB30BaTh COLMAIBHO-aKTUBHBIC U PE(IICKCUBHBIC METOABI O0Yy4EHHMS, TEXHOJIOTUH COLIMOKYJIBTYPHOU
peabMIMTANH C LIENTBI0 OKa3aHHsI IOMOIIHN B YCTAaHOBJICHUH ITOJTHOIIEHHBIX MEXIIMYHOCTHBIX OTHOIICHUH C IPYTUMH CTYICHTaMH,
CO37aHUH KOM(OPTHOTO IICHXOJIOTHYECKOro KIIMMaTa B CTyAeH4eckoi rpymme. [Togdop u pa3zpadoTka yaeOHBIX MaTepHalioB
MPOU3BOJATCS C YU€TOM MPEeNOCTaBICHU MaTepuaa B pa3InuHbIX (popMax: ayauaabHOI, BU3yalnbHOMH, C HCTIOIb30BaHHEM
CTIEINATIBHBIX TEXHUYECKHUX CPE/ICTB U MH(POPMAIIMOHHBIX CHCTEM.

OcBoenne qucnuruiuHb! TuiaMu ¢ OB3 ocymecTBIseTes: ¢ HCIOTB30BAHUEM CPENCTB 00yIEHUS OOIIETO U CIIeIUATBHOTO
Ha3Ha4YeHH (MePCOHAIBHOIO U KOJUICKTUBHOTO UCIIONB30BaHuUs ). MaTepuanbHO-TeXHHIECKOe 00ecreueHue IpeyCMaTpUBAET
npucrnocoOIeHue ayauTopuii K Hyxaam auil ¢ OB3 (nmpu HeoOXxoaumocTn).

®dopma MpoBEACHHS aTTECTAUH IS CTYICHTOB-MHBAIMIOB YCTAaHABINBACTCS C YIETOM HHANBHIYaJIBHBIX ICHXO(QH3NISCKIX
ocobenHoctelt. s ctynentoB ¢ OB3 npenycmarpuBaeTcst JoCTymHas popMa IPEeTOCTaBICHUS 3aJaHUH OLIEHOYHBIX CPEICTB.
CryneHTaM ¢ MHBAJIMJHOCTBIO YBEIHMUMBACTCS BPEMs Ha IMIOATOTOBKY OTBETOB Ha KOHTPOJIBHBIC BONIPOCHL. J{/Is TAKUX CTY/AEHTOB
HpeycMaTpUBaeTCst JOCTYITHAs (popMa IpeloCTaBICHHUS OTBETOB Ha 3aIaHUS.

[Ipn HEOOXOANMOCTH JUTS OOYHAIOIIMXCS ¢ HHBAJMIHOCTHIO MIPOLIETypa OIICHUBAHNS PE3yIbTaTOB 00yIEHIS MOXKET ITPOBOIUTECS B
HECKOJIBKO JTAaIloB.




