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1. IEJIX U 3BAJAYU OCBOEHUS JTUCHUITJIMHBI (MOAYJISA, TIPAKTUKHA).

B TUII MPAKTHUKH. CIT b U ®POPMA (®POPMBD EE ITPOBEJIEHUA
JuctnmumHa « XuMUsD) SBISIETCS TUCIIMIUTHHONW 0a30BOM YacTH MPOTpaMMBbl OakaliaBpruaTa Mo HapaBJIeHHIO TOTOTOBKH
08.03.01 "Crpoutenncto". Llensio npenoaBaHus AUCHUILTHHBI SBISIETCS 3HAKOMCTBO C OCHOBHBIMH MOHATUSIMH U
3aKOHAMH XUMHH, 3aKOHOMEPHOCTSIMH MPOTEKAHUSI XUMUIECKUX PEAKIHi, C METOAaMU XUMHYCCKHX UCCIICIOBAHUH, a
TaKXKe JEMOHCTPAINS KITFOUEBON POITH, KOTOPYIO 3Ta 00JIaCTh 3HAHWI UTPAET B )KU3HH COBPEMEHHOTO OOIIIECTBA B IIETIOM
1 B CTPOHUTENBCTBE B YaCTHOCTU. Kpome Toro, BMecTe ¢ IpyruMH JUCHUILTHHAMU 0a30BOM YacTH, XMMHUS TIPU3BaHA
(hopMHUPOBATH TBOPUECKOE MBILIICHUE Y CTYACHTOB — YMEHHE MHOTOCTOPOHHE U3y4aTh OOBEKTHI U MIPOLIECCHI C
WCTIOIb30BaHUEM OCHOBHBIX 3aKOHOB €CTECTBCHHOHAYYHBIX TUCIUILUIMH B TPOGECCHOHATBHON ACSTEIIHOCTH.

OCHOBHBIMHU 3a/1a4aMU [IPH U3YYEHUH JTUCLMIUIMHBI SBISIIOTCS: COBPEMEHHOE, BCEOOBEMITIONIEE U CUCTEMATHUECKOE
W3JI0KCHUE OCHOB XMMHUH; PACCMOTPEHHE OCHOBHBIX KOHIICTIIIMH U 3aKOHOB, OMPECIISIONINX XUMHIECKYIO (popMy
JIBIDKEHUSI MATEpUH; 03HAKOMJICHHE C BOIIPOCAMH XUMHUYECKON IKOJIOTUHU, METOAaMU (PU3UKO-XUMHUECKOTO aHAIHN3a U
XUMHUYECKOT0 IKCIIEPUMEHTA; 3HAKOMCTBO C XMMUYECKUMU U IEKTPOXUMUYECKUMHU MPOLIECCAMU, IPUMEHSIEMBIMU B
CTPOUTENLCTBE; PA3BUTHE y OYyIYILMX CIIELUAIICTOB CIOCOOHOCTEH OLIEHUBATH MOCIEICTBUSI CBOEH EATENBHOCTH C
TOYKHY 3PCHUS MX 3HAYCHUS TSI OKPYXKAFOIIEH Cpe/bl M 00IIecTBa.

2. MECTO JUCIUIVIMHBI MO AYJIA, IPAKTUKH) B CTPYKTYPE OBPA3OBATEJIbHOMU ITPOT'PAMMAbI

Hukn (paznen) OIT: | b1.0

2.1 | TpeboBaHus K NpeABAPUTEIHHOM MOATOTOBKE 00y4aIOLIerocs:

2.1.1 HSy‘leHI/Ie JUCHUIIIMHBI OCHOBBIBACTCA Ha 6a3e IIKOJIBHOI'O KypcCa XUMHHU.

2.2 | [ucuMmiMHbI (MOAY/IH) U NPAKTHKH, VI KOTOPBIX 0CBOEHHME JAHHOM AUCHMIIJIMHBI (MOAY/Is) HE00X0IMMO KaK
npeamecTByouiee:

2.2.1 | MmxeHepHast Te0JIOTUs

2.2.2 | nxkeHepHas 3KOI0rUs

2.2.3 | OcHOBBI MEXaHHUKH KUJIKOCTH U ra3a

2.2.4 | CtpourenbHble MaTepUabl

3. KOMIETEHI[UY OB YYAIOIET OCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIIUTIINHBI
(MOJIYJISI, TPAKTHKH)

OIIK-1: Cniocoden peumiats 3aia4n npoq)eccnm{am,ﬂoﬁ AEATEJIbHOCTH HA OCHOBE UCIOJIb30BAHUS TEOPETUIECCKUX U
MNPAKTUYE€CKUX OCHOB €CTCCTBCHHBIX M TEXHUYECCKUX HAYK, 4 TAKKE
MaTeEMAaTHYECKOro anmnaparta

OIIK-1.1: Buisisnenue u kiaccupurxayus uauieckux u Xumuieckux npoyeccos, NPOmMeKaouux Ha 0dvekme npogpeccuonaibHol
oesimelbHoCmu

Pesynbrate! 00ydenus: CTyIeHT 3HAET: - OCHOBHBIE MOHATHUS, 3aKOHBI U MOJIETM XUMUYECKHX CHCTEM, PEAKIIHOHHYIO CTIOCOOHOCTh
BEIIIECTB;- CBOWCTBA OCHOBHBIX BHJIOB XUMHUYECKUX BEIIECTB U KJIACCOB XUMUYECKUX 00BEKTOB;- 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEaK1i{, OCHOBbI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IIPOLIECCOB, B TOM YUCIJIE KOPPO3UOHHBIE IIPOLIECCH] METAJLIOB U
METOBI 3aLUTH] METAJUIOB OT KOPPO3HU.

OIIK-1.2: Onpedenenue xapakmepucmux Qu3uiecko2o u/uiu Xumuiecko2o npoyecca (A61eHus1), XapakmepHozo 075 06veKmos
npogeccuoHaNbHOU 0esAMeNbHOCU, HA OCHOBE MEeOPEemUYecKo2o U IKCNEPUMEHMATLHO20 UCCIe008aAHUT

Pesynbratel 00ydeHus: CTyIEHT yMeeT:- pelaTh IPaKTHIECKHUE 3aJa41 110 KOJINYECTBEHHBIM pacuéraM cocTaBa pacTBOPOB,
KHHETHYECKUM, TEPMOXHMHUYECKIM H TEPMOIANHAMIYECKAM pacdeTaM;- COCTABIATh ypaBHEHIS HOHOOOMEHHBIX M OKHCIHTEIBHO-
BOCCTaHOBUTEJBbHBIX PEAKLUHI, THIPOIIN3a COJIEH, IPOLECCOB KOPPO3UU METAJLIIOB U 3aLUTHI OT KOPPO3HHU.

OIIK-1.3: Bvibop 6a308bix (husuteckux u Xumuueckux 3aKoHos 0iis peuleHus 3a0ai npogheccuonanrbHoll 0esamenbHOC

Pesynbrate! 00ydeHns: CTyIeHT UMEET HaBBIKU: - OTIPeICICHUS BO3SMOXKHOCTH IIPOTEKAHUS XUMUYIECKUX PEAKIHH B PA3IHUHbBIX
YCIIOBHSIX M OLIEHKH MX ITOCIIE/ICTBHH;- UCCIIEIOBATEIBCKOM ACSATEIBHOCTH (IIOCTAHOBKA 3a/1a4M B J1a00paToOpHOii padoTe miu
OTZAEIFHOM OIIBITE, TEOPETHIECKOe 000CHOBAHNE U SKCIEPHMEHTAIBHAS MTPOBepKa ee perreHns). CTyAeHT BiaieeT O0IiMu
MpaBUIAMHU TEXHUKH O€30MaCHOCTH IIPH OOPAICHUH ¢ XUMHYECKOH MOCYI0H, 1a00paTOpHBIM 000PYI0BaHHEM U XUMHYECKUMH
peaKTHBaMH.

OIIK-1.4: PeweHue uH’CEHEePHbIX 3a0ay ¢ NOMOUWBIO MAMEMAMUYECKO20 ANNApama 6eKMopHOU aneedpsl, AHATUMUYECKOU
2eomempuuL U MamemMamuyecKoeo aHatu3a

PesyneraTel 00yueHNS: HHANKATOP APYroil yaeOHO! TUCIUTUINHEI

OIIK-1.5: Pewenue ypasnenuil, ORUCbIBAIOWUX OCHOBHbIE PUUYECKUE NPOYECCHI, C NPUMEHEHUEM Memo00s8 TUHEHOU aneebpbl u
Mamemamuyecko20 aHatu3a

PesynbraTe! 00y4eHHs: HHAUKATOP APYTOi yIeOHOH AUCITUILUTHHEI

OIIK-1.6: Obpabomka pacuemuvix u IKCHEPUMEHMATbHBIX OAHHBIX EPOSMHOCTNHO-CINAMUCIMUYECKUMU MeMmOo0amu

PesynbraTe! 00y4eHHS: HHAUKATOP APYTOi YIeOHOH AUCITUILUTHHEI

OIIK-1.7: Peutenue unsiceHepHo-2eoMempuieckux 3a0a4 epaguieckumu cnocooamu

PesyneraThl 00ydeHNS: HHANKATOP APYroi yaeOHOH TUCIUTUINHEL




OIIK-1.8: Oyenka 6030elicmeus mexHo2eHHbIX PAKMOPO8 HA COCMOsANUE OKpYHCcalowell cpedbl

PesynbraTe! 00y4eHH: HHAUKATOP APYTOi yIeOHOH AUCIIUILTHHEI

OIIK-1.9: Onpedenenue xapakmepucmux npoyeccos pacnpeoeieHus, npeobpazoeanuis u UCHOIb308AHUA INEKMPULECKOU dIHEP2UL 8
INEKMPUYECKUX YeNnsiX

PesyneraTel 00yueHHs: HHAUKATOP IPYroil y4eOHO! TUCIUILIHHBI

4. CTPYKTYPA U COJAEPKAHUE JUCOUILINHDI (MOIYJISI, IPAKTUKI)

Kon HaumeHoBaHMe pa3/iesioB M TeM /BHJ 3aHATHUS/ Cemectp / | YacoB ®opma
3aHATHSA Kype KOHTPOJIs
1 Pazpnea 1. Paznen 1. O0yuyenne
1.1 Knaccudukarus 1 HOMEHKJIATYpa HEOpraHUIeCKnX coennHenuii /Tema/ 1 0
1.1.1 Knaccudukarus 1 HOMEHKJIATYpa HEOPTaHUIECKUX coenHeHui /JIek/ 1 2 3,K
1.1.2 Krnaccudukarus 1 HOMEHKJIATypa HeOpraHu4eckuX coennnennii /KoHTp.pab./ 1 0.75 K
1.1.3 INoaroroBka k KOHTpoJIBHOW padote "Kitaccudukaiyst 1 HOMEHKIATypa 1 4 K
HeopraHudeckux coexuaeHuit” /Cp/
1.1.4 BrimonHeHe KOHTPOIBHO paboTh! "Kiaccudukarys 1 HOMeHKIaTypa 1 2 K
Heopranuueckux coequaeruit” /Cp/
1.2 Xumuueckas KHHETHKa U paBHoBecue /Tema/ 1 0
1.2.1 XuMmuueckas KHHeTHKa U paBHoBecue /JIex/ 1 2 3, Ko
1.2.2 CkopocTh XuMHUUYecKHX peaxnuii /J1ab/ 1 4 Ko
123 Xumnaeckoe pasHoBecue /J1ab/ 1 2 Ko
1.24 Karammus /J1a6/ 1 2 Ko
1.2.5 Ionroroska x mabopatopHsM paboram Temsr 1.2 /Cp/ 1 3.25 Ko
1.2.6 ITonroToBKa K KOHTPOJIEHOMY OIPOCY TIO JTA00PaTOpHBIM padoTaM TeMsr 1 2 Ko
1.2 /Cp/
1.2.7 KonTponsHsIit onpoc 1o nadoparopabiM padotam Temsr 1.2 /Cp/ 1 2 Ko
1.3 PactBops! /Tema/ 1 0
1.3.1 PactBopsl. CrtocOOBI BEIpaXKEHUS] COCTABOB PACTBOPOB. PacTBOPHMOCTS. 1 2 3, K, Ko
OnexTpoautHyeckas nuccounanus. MoHoooMeHHble peakuuu. /JIex/
1.3.2 HonooObMeHHbIe peakiun /J1ad/ 1 2 Ko
1.3.3 IIpoussenenue pactopumoct /J1a6/ 1 2 Ko
1.34 Bonopoasslit mokasarens. [unponus coneii /J1a6/ 1 2 Ko
1.3.5 OnpepeneHue )KeCTKOCTH KOMILIEKCHOMETPHUECKUM MeToaoM /J1ab/ 1 2 Ko
1.3.6 Croco0bI BEIpaXeHUs COCTaBOB pacTBOPOB /KoHTp.pab./ 1 2 K
1.3.7 Ioaroroska kx nmabopaTopHsiM pabotam /Cp/ 1 5 K, Ko
1.3.8 INoaroroBka K KOHTPOJIBHOMY OIPOCY IO TaOOPaTOPHBIM paboTaM TeMsr 1 4 Ko
1.3 /Cp/
1.3.9 KoHTpombHbIi orpoc mo JadbopatopubiM padotam Temsr 1.3 /Cp/ 1 2 Ko
1.3.10 | IToaroroBka Kk KOHTpOJbHOU padoTe "CrnocoOb! BEIPaKEHUSI COCTABOB 1 2 K
pactBopoB" /Cp/
1.4 OKHUCIUTETFHO-BOCCTAHOBUTEIBHBIC TIpotiecchl /Tema/ 1 0
1.4.1 OKHUCIUTETFHO-BOCCTAHOBUTEIBHBIC peakiun /JIek/ 1 2 3,K
1.4.2 OKHUCIIUTETLHO-BOCCTAHOBUTEIBHBIC peakiuu /J1a6/ 1 2 K
1.4.3 OKHUCIIUTETLHO-BOCCTAHOBUTEbHBIC peakiiuu /KoHTp.pab./ 1 2 K
1.4.4 TanpBannyeckuii snement /JIex/ 1 2 3, K, Ko
1.4.5 lanpBannveckuii snement /J1ad/ 1 2 Ko
1.4.6 Onexrpoius /Jlex/ 1 2 3, K, Ko
1.4.7 Onextpoius /J1ad/ 1 2 Ko
1.4.8 Koppo3us meTanioB, METOBI 3alUTHL OT KOppo3uu /Jlex/ 1 2 3,K,Ko
1.4.9 Koppo3zus merannos /J1a6/ 1 2 K,Ko
1.4.10 3amuTa MeTamioB oT kopposuu /J1ab/ 1 4 K,Ko
1.4.11 | OcHoBBI pacueToB B tekTpoxumun /Kontp.pabd./ 1 2 Ko
1.4.12 |Iloxroroka k nmaboparopasiM padoram Temsr 1.4 /Cp/ 1 4 K, Ko
1.4.13 | IloxroroBka K KOHTPOIBHOMY OIIPOCY 1O Ta0opaTopHBIM padoTaM Temsl 1 2 Ko
1.4 /Cp/
1.4.14 | KoHTtpoussHbI ompoc 1o jgabopaTopHbiM padotam Temsr 1.4 /Cp/ 1 2 Ko




1.4.15 |Iloxroroska Kk KOHTPONBHOM paboTe "OKUCIUTETBHO-BOCCTAHOBUTEIIBHBIC 1 2 K
peaxiuu" /Cp/
1.4.16 |IloaroroBka Kk KOHTPOIBHON padoTe "OCHOBHI pacueToB B tekTpoxumun" /Cp/ 1 4 K
1.5 JlucniepcHbIE CUCTEMBI U TIOBEPXHOCTHEIC siBNeHNUs /Tema/ 1 0
1.5.1 JlucrepcHble CHCTEMBI M TOBEPXHOCTHBIE siBIeHUs /JIek/ 1 2 3, Ko
1.5.2 Konnouansie pactBopsl /J1ad/ 1 4 Ko
1.5.3 ITonroToBka K KOHTPOJIBHOMY ONpocy Mo taboparopHoi padote Temsr 1.5 /Cp/ 1 2 Ko
1.5.4 KonTtpomnbHsii onpoc no gadoparopnoii padote Temsr 1.5 /Cp/ 1 2 Ko
2 Paznen 2. Pazaen 2. [Ipomexyrounasi arrecrauust
2.1 3auet /Tema/ 1 0
2.1.1 KonrakTaas pabota c IIIC /KoPa/ 1 0.25 Ko
2.1.2 Ionroroska x 3auery /Cp/ 1 8.75 3

[Mpumeuanne. @opmer koHTpOIIS: DK — 3k3aMmeH, K- koHTpoibHas paboTa, Ko- koHTpombsHBIT ompoc, C3- cemecTpoBoe 3ananue, 3-3adet, OI1
-0TYeT I10 IIPaKTHUKe, 31-3aganue, P-pedepat.

5. ®OHJ OHEHOYHBIX CPEJACTB

OICHOYHBIC CpENCTBa IUIAHHPYEMBIX pE3yIbTaToB OOy4YeHHsS TpeAcTaBleHl B Buae (oHIOB omeHOouHBIX cpenctB (POC),
pa3pabOTaHHBIX B COOTBETCTBHH C JIOKAJIBHBIM HOPMATHBHBIM akToM YyHuBepcutera. ®POC Moxker OBITP TpENCTaBICH B
IIpunoxenuu x padodeit mporpamme.

1. ITepeyeHs KOMIETEHIHI, (POPMUPYEMBIX B PE3YIbTaTE OCBOCHUS JUCLIUILUINHBL:
OIIK-1: CnocobeH pemarp 3a1a4u IpoPecCHOHATBEHOMN IEITETBHOCTH Ha OCHOBE MCIIONIL30BaHMS TECOPETUICCKUX U MMPAKTHICCKUX
OCHOB €CTECTBEHHBIX U TEXHUYECKUX HAYK, a TAK)KE MaTeMAaTUIECKOTO amrmapara

2. IToka3aTenu U KpUTEPUU OLICHHBAaHHs KOMIIETEHIIUH

OIIK-1.1: KOHTpOIHUpYeMBIE pa3aelbl - TeMbI 1-5; OIeHOYHBIE CPEICTBA — KOHTPOIBHBIH ONpOC (0YHO WM JUCTAaHIMOHHO B (hopMe
tecta B cpene DMIOC), koHTposbHAs paboTa (04HO MIH JUCTAHIIMOHHO B (hopme TecTa B cpeae DMOC), 3aueT (09HO UITH
JMUCTaHIIMOHHO B hopme TecTa B cpene IUOC)

OIIK-1.2: KOHTpOIHUPYEMBIE Pa3elbl - TeMBI 2-5; OIEHOYHBIC CPEICTBA — KOHTPOIBHBIH ONpOoC (0YHO WIN TUCTAaHIMOHHO B (hopMe
tecta B cpene DMOC), koHTposibHAsE paboTa (0YHO WU TUCTaHIIMOHHO B (hopMme TecTa B cpeae DUOC), 3aueT (04HO Win
JUCTaHIIMOHHO B hopme TecTa B cpene IUOC)

OIIK-1.3: KOHTPONHUPYEMBIC PA3MENbl - TEMBI 2-5; OIIECHOYHBIC CPEJCTBA — KOHTPOJIBHBIH OMPOoC (OYHO MM JUCTAHIIMOHHO B (hopMe
tecta B cpenie DVIOC), koHTposbHAs paboTa (09HO WM JUCTAHIIMOHHO B hopme TecTa B cpene DMOC), 3aueT (09HO MITH
JUCTaHIIMOHHO B popme TecTa B cpene JMOC)

3. OnucaHye mKaja OLEHUBAHUS

3.1. Kpurepuu u mikaa OLeHUBaHUS 110 OLICHOUHOMY cpencTBY «KOHTPOIIBHBII 0Ipocy
3.1.1. Ilpu npoBeieHUU B OYHOM (popMme

[lIkana oueHuBanus (nHTepBaN OammoB)  KpuTepwii oneHuBaHUSA

3 KoHTponBHEBIN 0IpOC BEIMTOTHEH Ha BEICOKOM ypoBHE (0TBeTHI Ha 80-100% mpaBmIIbHEIE)

2 KoHTponbHBII 0IpOC BEITOTHEH Ha XopolieM ypoBHE (oTBeTsl Ha 70-79 % mpaBHIIBHBIC)

1 KoHTposbHEINH ONPOC BHINONHEH Ha YIOBIETBOPUTENBHOM ypoBHE (0TBeThI Ha 50 -69 % npaBuibHBIE)

0 KoHTpONBHEIN OIPOC BEIITOTHEH Ha HEYIOBIETBOPUTEIFHOM yPOBHE (OTBETHI NpaBIIIBHEIE MeHee, yeM Ha 50 %)

3.1.2. IIpu npoBeicHUN AUCTAHITMOHHO B popme Tecta* B cpene DMOC
[ITkana onenuBanms (nHTEpBAI OamwioB)  Kpurepwii oneHnBaHMSA

3 €CITM TpaBUIbHBIE OTBETH! JaHbl Ha 95 — 100 % Bompocos

2 €CJIM MpaBUIbHBIE OTBETH AaHbl Ha 60 — 94 % Bompocos

1 €CJIN MpaBUJIbHbIE OTBETHI AaHbl Ha 51 — 59 % Bompocos

0 MIpaBUIIbHBIE OTBETHI JaHBl MeHee uyeM Ha 50 % BKIIOYHTENEHO

*[Tpumedanue: KpUTEPUH U IIKANA OLEHUBAHUS 32 BBINOJIHEHHE OJHOTO TECTa.

3.2. Kpurepnn u mkaja OIEeHUBAHUS 110 OLICHOUHOMY cpecTBY «KoHTponbHast paboTay

3.2.1. IIpu npoBeieHUH B OYHOU opme

[[Ikana ouenuBanus (uHTEepBas OaywioB)  Kpurepuil oneHuBaHUS

KonTponsHast paboTa BEIONHEHA Ha BEICOKOM ypoBHE (0TBeTH Ha 80-100% mpaBHIBHEBIC)

KontponpHas paboTa BeIToSHEHa Ha XopoiieM ypoBHe (0TBeThl Ha 70-79 % mpaBUIIBHBIE)

KonTpomnbHast paboTa BBIIOIHEHA HA YJOBIETBOPUTENBHOM ypoBHE (0TBeTHI Ha 50 -69 % mpaBHIIBbHBIC)
KonTtposnbHast paboTa BBINOIHEHA Ha HEYHOBIECTBOPUTEILHOM YPOBHE (OTBETHI NpaBWIIBHBIC MeHee, yeM Ha 50 %)

S = W W

3.2.2. Ipu npoBeaeHNN AUCTAHIUOHHO B popme Tecta* B cpene DMOC
[[Ikana ouenuBanus (MHTEpBa) OayioB)  Kpurepuil oneHuBaHUS
5 IIpaBUIIbHBIE OTBETHI faHbl Ha 95 — 100 % Bompocos




3 IpaBUIIBHBIC OTBETH! JaHbl Ha 60 — 94 % Bompocos

1 MIpaBUIIbHBIE OTBETHI aHbl Ha 51 — 59 % Bompocos

0 MIPaBIJIGHBIC OTBETHI TaHBI MeHee 4eM Ha 50 % BKIIIOYHTEIHHO
*[Ipumedanue: KPUTEPHUHU U IIKANIA OLICHUBAHKS 32 BBIIOJHEHHE OJHOTO TECTA.

3.3. KpuTepuu ¥ mkaa OLEHUBAHHUS 110 OLIEHOYHOMY CPEACTBY «3adeTry

3.3.1. IIpu mpoBeieHNH B OYHON opme

[Tkana oueHuBanus (uHTepBaNI OamnoB)  Kpurepuii oneHuBaHUSA

35 —-40 OrtBeTbl Ha BOIIPOCH! BBHIIOJIHEHBI Ha BEICOKOM ypoBHE (0TBeThl Ha 90-100% npaBusibHbIE)

25-34 OTBeTHI Ha BOTIPOCHI BHIITOJTHEHH! HA XOpOIIeM ypoBHe (oTBeTHl Ha 70-89 % mpaBHIIBHEIE)

15-24 OTBeTH! HA BONIPOCH! BHIITOTHEHH! HA YAOBICTBOPHTEIBFHOM ypoBHE (0TBeTHI Ha 50 -69 % mpaBHIIBHBIC)

MeHee 15 OTBeThl Ha BOIPOCH! BHINOIHEHB! Ha HEYAOBICTBOPUTEIBHOM YPOBHE (OTBETHI MpaBUIIbHBIE MeHee, ueM Ha 50 %)

3.3.2. IIpu mpoBeieHNN TUCTaHIIMOHHO B popme Tecta* B cpene D1OC
[Tkana oueHuBanus (uHTEpBaNI OamnoB)  Kpurepuii oneHuBaHUSA

35 -40 npaBusnbHBIe OTBETH AaHbl Ha 95 — 100 % Bompocos

25-34 IIpaBUIIbHBIE OTBETHI aHbl Ha 60 — 94 % BompocoB

15-24 IIpaBUIIBHBIE OTBETHI JaHbl Ha 51 — 59 % Bompocos

MeHee 15 mpaBuibHBIE OTBETHI AaHBI MeHee ueM Ha 50 % BKIIOYUTETHHO

4. TIpumepbl TUMOBBIX KOHTPOJIBHBIX 33JaHUN TI0 KKJOMY OILICHOYHOMY CPEICTBY, OIPEAENIAIOINE POIeAyphl OLICHUBAHUS
3HAHUH, YMEHUM, HABBIKOB, OIbITA JIEATEIbHOCTH

4.1 IlpumepHBIi CTUCOK 3a/1aHUH JJIS1 OLIGHOYHOTO cpeAcTBa « KOHTPOIBHBIHN OMpoCc)»

KoHTponbHEII 0Mpoc 10 1a00paTopHBIM paboTaM MOXKET MPOBOAUTHCS B OAHOM M3 ABYX (HOPM — OYHO MJIH JUCTAHIIMOHHO B CPEIe
OUOC ynuBepcurera.

4.1.1. IlpuMepHBIe 3aJaHUs IS TPOBEICHUS KOHTPOJIBHOTO OTIpOca B OYHOU (opme

JlaboparopHas padota Ne 3. CkOpOCTh XUMUUECKUX PEAKITHHA.

1. T'omoreHHble U rereporeHHsle mpouecchl. [ToHATHA: cucTeMa, ¢a3a. UTo Ha3bIBaeTCS CKOPOCTBIO XMMUYECKON peakuuu B
TOMOTEHHBIX M T€TEPOreHHBIX Ipolueccax. PacuerHble GpopMyIibl, e AMHULIBI H3MEPEHUSL.
2. Bo ckoipKo pa3 yBETHMUYHTCS CKOPOCTh (KOHCTAHTA CKOPOCTH) XUMHYECKOH PEakIWH IIPpU MOBBINICHUH TeMIEepaTypsl Ha

40 0C, ecnut TemMIiepaTypHBIH KO3 UITEHT peakuy paBeH 27

Jlaboparophas padota Ne 4. KaTtanus.
1. Kakue peakiuu Ha3piBaroTCs Katanutuueckumu? Ilpusectu npumepsl.
2. JlaTe ompeneneHne TOMOTEHHOTO Katanu3a. [IpuBecTu npuMeps!, 00BbSICHHTh MEXaHH3M T'OMOTEHHOTO KaTaau3a.

JlaboparopHas pabota Ne 4a. XuMuieckoe paBHOBECHE.
1. OOparnMble 1 HEOOpAaTUMBIE XUMHYIECKHE NPOIecChl. [IpHBeCTH MpUMepHI.
2. B xakom HampaBieHUH OyZleT CMeUIaThCsl paBHOBECHE C MOBBIIICHUEM TEMIIEPATypbl U JaBICHUS AJS CIIEeIyIOIINX
00paTUMBIX PEAKIIUIA:
2NO + 02 <> 2NO2, -AH,
302 <+ 203 , +AH,
2H20 + 02 « H202, -AH
2CO+02 <« 2C0O2, -AH.
3ammcaTh BEIPKCHHUS I KOHCTAHT PAaBHOBECHS JAHHBIX CHCTEM.

Jlaboparophas padota Ne 5. MloHOOOMEHHBIE PeaKIUy.
1. Kakne peakun Ha3sIBaroTCs HOHOOOMEeHHBIMH? [IprMephl. Y CTaHOBHTH, KaKHe U3 CIEAYIOMNX PEaKIHH SBISIOTCS
MOHOOOMEHHBIMH. 3aMncaTh UX B TIOJTHOM U COKPALIEeHHOM BUE:
AgNO3 + NaCl «> AgCl|+ NaNO3
Na2S + H2SO04 < Na2S04 + H2S1
Ba(OH)2 + 2HNO3 < Ba(NO3)2 + 2H20
2. CocTtaBbTe M0 JBa MOJHBIX (MOJEKYSPHBIX) YPaBHEHUS AJS CIACTYIOMIUX PEaKIHii:
Cu 2+ + H2S < CuS| +2H+
Mg(OH)2 + 2H+ <> Mg 2+ +2H20

Jlaboparophnas pa6ora Ne 6. [Ipou3sseneHre pacTBOPUMOCTH.
1. Omnpenenutb pactBopuMocth PbCI2, eciin nmponsBeeHne pacTBOPUMOCTH paBHO 1,7*10-5.
2. UYro Takoe MOHHOE Mpou3BeaeHNe BoAbI? Kakum 00pa3oM OHO BEIYHCIIEHO?

Jlaboparophas padota Ne 7. Tuaponus conei.

1. Jatb onpenenenue ruaponusa coneil. Kakue conu He noasepratorcst runponusy? I[Ipumepsl.

2. B xaxoit 1iBeT OymeT OKkpalleH JakMyc B BOAHBIX pacTBopax coneit: NH4Cl, K2S04, Na2SO3. OrBer 060CHOBATH
YpPaBHEHUSIMU peaKuuil.

JlaGopaTopHas padota Ne 8. OKHCIUTETBFHO-BOCCTAHOBUTEIIBHBIC PEAKITHH.
L. IMpuBeguTe mpUMeps! peakluy BHYTPUMONIEKYIIIPHOTO OKHCIEHHUS-BOCCTAaHOBIICHUSI.




2. Ha ocHOBaHMU 3/I€KTPOHHO-MOHHBIX YPaBHEHMH paccTaBbTe KO3()(UIMEHTH B ypaBHEHUSAX PeakIMi, HAYIUX MO
CXeMaM:

FeSO4 + 02 + H20 = FeOHSO4

As + CI2 + H20 = H3As04 + HCI

JlaboparopHas pabota Ne 9. ['ajlbBaHMUYESCKHIA JIEMEHT.

1. PaccunTaiiTe moTeHIIAN KaIMUEBOTO 3JIeKTpoa, omymenHoro B 0,001 M pacteop CdCI2.

2. Beruncnute 3/]C ranpBaHHYECKOTO JIEMEHTa, 00Pa30BaHHOTO CepeOpsSHBIM AIEKTPOAOM, morpyxeHHsM B 0,01 M
pacTBOp HHTpaTa cepedpa U ITATHHOBBIM 3JICKTPOIOM, orpykeHHbIM B 0,1 M pacTBop a30THOM KHCIOTHL JlaiiTe cXeMaTHYEeCKyIO
3aITUCh 3TOTO HJICMEHTA M HAITUIIUTE 3JIEKTPOHHBIC YPaBHEHHU MIPOIIECCOB, IIPOTEKAIOMINX HA aHOJE U KaTOe.

JlaGoparopnas pabota Ne 10. DnexTponus.

1. HammmuTe, kakue mpoleccsl NPOTEKAoT Ha aHOJE M KaToJe MpHU JIEKTPOIHM3€ BOJHOTO pacTBopa M paciuiasa SnCl2.

2. Ompeznenute cuily TOKa, HEOOXOAMMYIO IJIsI IPOIiecca MIEKTPOIHN3a paciyiaBa XJIOpHAa MarHus B TedeHue 10 gacos mpu
BBIXOJI€ TIO TOKY 85%, 4T005I momyunts 0,5 KT MeTanandeckoro Maraus. Hanummure ypaBHeHUS 31eKTPOIHBIX IPOLIECCOB.

Jlaboparophas padota Ne 11. Kopposus metasmios.

1. Knaccugukammst a1eKTpoAHBIX MPOIECCOB MO XapaKTepy MOBPEKIACHUSI.

2. Kak npoTekaeT atMoc(epHasi KOPPO3HUsl JTYKESHOTO HKEIe30 U JIYKCHOU MEIH, eCin
HOKpBITHE HapymmeHo? CocTaBbTe 3JIEKTPOHHBIC YPABHEHHUS aHOIHOTO M KaTOXHOTO
nponeccoB. KakoB cocTaB MpoIyKTOB KOPPO3HH?

JlaboparopHas padota Ne 12. 3anura MeTalioB OT KOPPO3HUH.

1. Kakoe mokpbITHEe Ha3bIBACTCS aHOMHBIM M Kakoe KaToqHbIM? HazoBHTE HECKOJIBKO METaJUIOB, KOTOPbIE MOTYT
CITYXKUTD JUTsL aHOJJHOTO M KaTOJHOTO TTOKPBITHS JKeJe3a. CocTtaBbTe dIIEKTPOHHBIE YpaBHEHHS aHOAHOTO U KaTOIHOTO
MPOLIECCOB, IPOUCXOISIIUX, MIPU KOPPO3HUH XKejie3a, MOKPHITOr0 MEIbI0 BO BIAKHOM BO3IyXE U B CHIBHOKHUCIION cpee.

2. Kakwue BemecTBa Ha3biBalOTCs MHrHOUTOpamMu. CBOWCTBA MHTHOUTOPOB. J[JIsl KaKHMX Lieeld OHU MPUMEHSIOTCS?

Jlab6opaTopHast paboTa Nel4. KonnmounHsle pacTBOPHL.

L. Knaccudukanust AUCIIEpCHBIX CHCTEM 110 pa3Mepy YacTHIL.

2. 301b KPEMHHUEBOW KUCIIOTHI OBUI IMONydeH IpH B3anMmoxeicTeun pactBopoB K2SiO3 u HCIl. Hanmmmre dhopmyry
MHIEIITBI TOTYYEHHOTO 30JIs M ONIPEACINTE, KaKOH U3 3JEKTPOIUTOB ObLT B U30BITKE, €CIIH IPOTHBOMOHEI B JIEKTPUIECKOM IT0JIE
JIBIDKYTCS K Katomy?

JlaboparopHas padota Ne 16. JKecTKOCTh BOJIBI.

1. Kakyro maccy rameHoi u3BeCTH Hamo MpUOaBUTh K 2,5 7 BOJBI, YTOOB! YCTPAHUTH €€ BPEMEHHYIO JKECTKOCTh, PAaBHYIO
4,43 Mr-skB/n? 3anucarh ypaBHEHHE MPOTEKAIOMICH TP 3TOM PEaKIIHH.
2. B dewm 3axiroyaeTcss HOHHBIH METOJ YMATYCHUS BOMBI?

4.1.2. TlpumepHble 3aJaHus IS IPOBEAECHUS KOHTPOJIBHOTO OMpOoca AUCTaHIIMOHHO B popme TecTa B cpeae DMOC ynusepcutera

Jlaboparophas padota Ne 3. CkopocTh XUMUIECKUX PEaKITHA

Tect 1. Ecnu TemnepaTypHbIif k03¢ GHIHEHT CKOPOCTH XMMHUUECKOI peakIliy paBeH 2, TO A yBEIHUYESHUS CKOPOCTH B § pa3
TeMIepaTypy HEOOXOJUMO YyBEIIMYUTh HA ___ T'PaaycoB.

A)30 B)40 B)80 120

Tecr 2. Ecnu yBenuuuts gasineHue B 10 pa3, To CKOPOCTb IPSIMON peakKUK , IPHU YCIIOBUU €€ JJIEMEHTAPHOCTU, YBEJIMYUTCA B
pas.

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

JlabopaTopHas pabota Ne 4, 4a. Katanus. Xumuueckoe paBHOBecHe
Tecr 1. [lng cMelieHus: paBHOBECHS B CHCTEME

SO2(r) + CI2(r) «> SO2CI2(r), LIrH[1<0

B CTOPOHY IPOJYKTOB PEaKIINH HEOOXOANUMO ...

A) BBECTH KaTaiam3aTtop

b) nonnsuts nasnenue

B) moHn3ute Temmepatypy

I') nonu3uTh KoOHUEHTparmo SO2

Tecrt 2. Ha ocnoBanuu npunnuna Jle [larense onpenenure, B KaKOM HalpaBJIEHHN CMECTUTCS] PABHOBECHE B CIIEAYIOIINX
CHCTeMax IPH TIOBHIIICHAH JaBICHUS U TOCTOSHHOW TeMIIepaType:
A)2Fe(tB) + 3H20(1) <> Fe203(r) + 3H2(1)

B)C3HS8(r) + 502(r) <> 3CO2(r) + 4H20(r)

B)CO2(r) + 2N2(r) «» C(1B) + 2N20(T)

INCO(r) + CI2(r) <> CCI20(r)

JHCH4(1) + 4S(1B) > CS2(T) + 2H2S(T)

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

JlaGoparopnas pabota Ne 5. ToHOOOMEHHBIE peakuuu




Tecr 1. YpaBHeHUe peakuuu, KOTOpas B BOJHOM PacTBOpE NMPOTEKAECT IPAKTUYECKU 10 KOHIIA, UMEET BU] ...
A) FeClI3 + 3NaOH = Fe(OH)3 + 3NaCl

b) K2S04 + 2HCI = H2S04 + 2KCl

B) BaSO4 + 2HCI1 = BaCl2 + H2SO4

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

Tecr 2. JIns coequaenunit H2SO4 u HCI BepHo, 4o ...
A) 06a — crabble HMEeKTPOITUTHI

B) 06a — cuibHBIE 3JIEKTPOIUTHI

B) TonBKO IEPBOE — CUIIBHBIN AJIEKTPOIUT

I') Tos1BKO BTOpPOE — CHIIBHBIN 3IEKTPOIUT

Jlaboparophas pabota Ne 6. [Ipon3BeneHre paCTBOPUMOCTH

Tect 1. B 500 M Boas! ipu 18 oC pactropsiercs 0.0166 1 Ag2CrO4. Uemy paBHO IPOU3BEIECHUE PACTBOPUMOCTH ITOM COIH?
Brmmwure npaBUIIBHBIA OTBET, OKPYTIIHB IO COTBHIX

JlaGoparopnas pabora Ne 7. [uaponus coneit

Tecr 1. Ilpr o1IHAKOBOW MOJIIPHON KOHIIGHTPALUK BENIECTB HAHOObIIas KOHIEHTpalws HoHOB OH- B BOZHOM pacTBOpE ...
A) K2S B)K2S0O4 B) KBrI) KNO3

Tect 2. Tuaponus B pactBope xiopuza xenesa (I11) ocnabnsiercs mpw ...

A) HarpeBaHuu pactBopa b) noGasnenuun Boxel B) mobGapneHuH KUCTOTH B pacTBop [) 10OaBICHUH IIEIOYH B PACTBOP

Tecr 3.Kakoe 3nauenue pH (> wmu< 7) umerot pactBops coseid MnCl2, Na2CO3, Ni(NO3)2?

JlaGoparopnas pabota Ne 8. OKUCTUTETBHO-BOCCTAHOBUTEIBHBIE PEAKIIH

1 BapuaHT

Tecr 1. O6mras cymma K03 (GUIIEHTOB B JIEBOW YaCTH ypaBHEHHS PEaKIINU

Cu + H2S0O4 (konu) — CuSO4 + SO2 + H20 paBHa ...

a)7 0)4, B)6 T1)3

Tecr 2. O6m1as cymma K03)(QUITMSHTOB B YpaBHECHUN PEaKITHH

KClO3 KCl+ 02 pasHa ...

a)7 6)4 B)S )3

Tect 3. TlocTOSHHYIO CTEIIEHh OKUCIICHUS B COSIMHEHUSIX UMEIOT BCE JIEMEHTHI psijia
Bapuants! oTBeTa:

1)S, Mn, Na 2) Li, K, Na 3)Cl, Ti, Ba 4)W, Sb, Sn S)Li, K, Cu
JlaboparopHas pabota Ne 9. ['anbBaHHYECKHIA DIEMEHT

BapHaHT |

Tecrl. D/IC ranpBaHUYECKOT0 JIEMEHTa, COCTOSIILETO U3 MEHOTO U IIMHKOBOT'O 3JIEKTPOOB, MOTpykeHHbIX B 0,01 M pacTBOpHI UX
cynedparor (EO(Cu2+/Cu) = 0,34B, E0(Zn2+/Zn)=-0,76 B), paBHa B.

Tecr 2. Ilpu paboTe TaIbBaHMYECKOTO AJIEMEHTA, COCTOSIIETO U3 JKEeJIE3HOTO M HUKEJIEBOTO 3JIEKTPOJIOB, OrpyXeHHbIX B 0,01 M
pacTBOPEI UX CyNIb(aTOB, Ha KaToAe OyAeT MPOTEeKaTh PeaKIys, ypaBHEHHE KOTOPOH MMeeT BH/. ..
A 0 2+ Bb) 2+ 0 B) 2+ 0 o 2+

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

JlaGoparopnas pabota NelQ. Dnextponus
Tecr 1. IIpu snekTponn3e BOAHBIX PACTBOPOB KaKHX BEIIECTB HA aHOZE MOXKET ObITh OJIy4eH KHCIIOpo1? YHCIIo BEpHBIX OTBETOB
MOXET OKa3aThCs JIOOBIM.

BriGepute oauH UM HECKOIBKO OTBETOB:
1. KI

2. MgS0O4

3. Li2CO3

4. LiBr

. KOH

. CuBr2

. NaCl

. NaF

. ZnSO4

0. Cu(NO3)2

— O 0 3 O\ W

Jlaboparophas padota Nell, 12 Koppo3sus MetamioB. MeTo bl 3aIIUTHl METAIJIOB OT KOPPO3HUH.

Tecr 1. I'anpBanM4ecKas mapa, COCTOSIIAS U3 IBYX Pa3IMIHBIX METAIJIOB, TOMEIICHA B PACTBOP JIEKTPOIHTA (CM. TAOJIHITY).
Kakoii merann 6yner koppoauposaTs? Hamucats ypaBHEHUS] COOTBETCTBYIOMINX 3TEKTPOXUMHUECKHX MPOIIECCOB (00pa3oBaHKe
MACCUBUPYIOMINX MIEHOK HE YUUTHIBATH).

Howmep Bapuanra lanpBaHu4Yeckas napa, JIEKTPOJIUT Homep Bapuanta  lanpBaHuyeckas mapa, JIEKTPOJIUT
Howmep BapuanTa lanpBaHuYeckas napa, JIEKTPOJIUT

1 Pb | Ht | Cu 2 Fe | H20+02 | Pd 3 Sn | H+ | Cu




Tect 2. [y mapbl METAJIOB YKaXKUTE aHOJHOE U KATOJHOE MOKPBITHE.

Howmep Bapuanta ITaper meTannoB Howmep Bapuanta ITaper metannoB Howmep Bapuanta [Taper
METAIIIOB
1 Pb — Sn 2 Sn - Cd 3 Fe - Pb

Jlaboparophas padota Nel4. KosmonHpie pacTBOPBI

Tecrt 1. Mo, ancopOupyrommiicss Ha OBEPXHOCTH S/pa W ONPEISIIAIONINH 3aps KOJUIONIHON YacTHIIBI (TPaHyIIbl), Ha3bIBACTCA ...
A)noteHuuanonpeaensomyM b)ancopOunonusiM B)koaryaupyromum [)moBepXHOCTHBIM

Tect 2. CornacHo Teopun CTPOCHUSI KOJIIOMIHBIX PACTBOPOB, KOJUIOWAHAS YacTHIa U AN (y3NOHHBIH CIIOH HOHOB 00pa3yloT
ANEKTPOHEUTPAIBHYIO ...

A)mnockocts B) mosepxrocTs B)rpanyny I') munemty

Nten 3. Ykazath (BbIOpaTh U3 criucka) GopMylly MULIEIIIBI 307151, TOTYYEHHOTO XMMUYECKUM B3aUMOACHCTBUEM:

Sr(NO3)2 + Na2S0O4

(rxonnenTpanus Sr(NO3)2 > konnenTpanuu Na2S04).

Bribepure oauH OTBET:

1. HeT TBepIOH MOBEPXHOCTHU (HE 00pa3yeTcst KPUCTAILIOB arperara), Ha KOTopoi 00pa3yeTcst rpaHys1a MULIEIUIbL

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.

Tecr 1. B TuTpuMeTpuuecKuX METOJaX NPUMEHSIOT UHIUKATOPBL:

A) KUCIIOTHO-OCHOBHBIE; B)OKHCINTENFHO-BOCCTAHOBUTENBHEIE; B) Opomun kanus; I)ykcycHas Kuciora.
Tect 2. TuTpoBaHue — 3TO ONEpalys:

A) pa30aBieHNS aHATM3UPYEMOTO PacTBOPA;

b)cMemenns aHaM3MPYeMOTo pacTBOPA C KAKUM-THO0 JPYTUM PacTBOPOM;

B) noctenenHoro npubaBieHus TUTPAHTA K aHATU3UPYEMOMY PacTBOpY;

4. nobapieHNe MHAUKATOPA K aHATU3HPYEMOMY PacTBOPY.

Tect 3. PacueTsl pe3ysbTaToOB ONpPENEICHU B TATPUMETPUU OCHOBAHbI Ha 3aKOHE:

A)kpaTHbIX oTHOLIEHUH; B) aeiicTByromux macc; B)ABoraapo; [')akBuBaieHTOB.

4.2. IIpuMepHbIii CIMCOK 331aHUil 110 olleHOYHOMY cpencTBY «KoHTponbHas paboTa»
KoHnTtponbHast paboTa MOXKET IPOBOAUTECS B OAHOM U3 ABYX (JOPM — OUHOI MM TUCTaHIMOHHO B BUJE TecTa B cpene DUOC
YHUBEpCHTETA.
4.2.1. TIpumepHsle 3a1aHUA AT OUHOH (HOPMBI
KontpounbHas pabora Nel «Knaccupuxarys 1 HOMCHKIATypa HEOPTaHUYECKUX COCANHEHUID
Bapuanr 1
3amaga 1. CocTaBUTh Ha3BAHUS COSANHEHUH 0 XUMIYECKUM (popMymam.

Bamauya 1 ! 3amaya 2
V203, Na28§, H2Si03, NaOH, CaWO04, KCr(SO4) ! KapOoua AuOepuIuIvs, XJopHas
KHCIIOTa,

TUIpOCYNb(AT Kanblus, Tuapokcuy Tutana (IV)

KontpospHas padota No2 «CriocoObI BRIPAXKESHHSI COCTABOB PACTBOPOBY»

Bapuanr 1
3aga4a 1. BeIYHCINTE MONAPHYIO MacCy SKBUBAJICHTA CIEAYIOMINX BEIIECTB:
H2504 Bi(OH)3 MgSO4

3amaua 2. Berauciure MOISIPHYIO KOHIIEHTpaIuio 16%-To pacTBopa XJIOpHIa aTIOMHHHS, THIOTHOCTH KOToporo 1,149 r/cm3.
3amaga 3. Kakyro maccy oprodocdara kanus K3PO4 HeoOxoaumo B3sTh, 9T00b! TpuroToButs 0.5 11 0.8 M pactBopa?

KonTpomnsHas padora Ne3 «OKHCIHTETBHO-BOCCTAHOBHTEIIBHBIC PEAKITHID

Bapuanr 1

ITon6epute k03¢ puIMEeHTH B TPUBEIEHHBIX YPABHEHUAX PEAKIHid (METOJOM dJIEKTPOHHOTO WM DJIEKTPOHHO-MOHHOTO OajaHca).
JInst KaXk/1oi peakny yKaXKMTe OKUCIUTENb U BOCCTaHOBUTEIIb.

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

6) HSIO6 = 1205 + O2 + H20;

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

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

) a30THCTast KUCIIOTA + IIepMaHraHaT Kanus + cepHas KUCI0Ta = a30THast KucioTa + cynbgat mapranna (II) + cynstar xamms +
BOJIA.

KonTpomnsHas pabota Ned4 « OCHOBBI pac4eToB B HJICKTPOXAMHUID)

Bapuanr 1

3agava 1. /Iy 1aHHOTO ralbBaHUYECKOTO 3JIEMEHTA!

1) onpenenuTe aHOM U KaTOT;

2) HanWIIKTE ypaBHEHUS MPOLIECCOB, MPOTEKAIOIINX HA aHOME M KaTo/e B pa0OTAIOIIEM raJIlbBaHIIeCKOM 3JIEMEHTE;

3) onpenenure 3MEKTPOIBIDKYIYIO CHITY FaJIbBAHUIECKOT0 3IEMEHTA MPU KOHLEHTPALUSX IeKTponuToB C U 3HaUeHUAX




temmnepatypsl t (CO);
4) npennoxxure (HaKTOPbI, YBEIHUUBAIOLINE HAIPSDKCHUE.

Howmep BapuanTa ! l'anpBaHnyeckas nmapa !
! (KOHIIEHTpALUU PacTBOPOB) ! t, C
1 ! Co UCo2+ (0.01n.) JFe3+ (0.1M) UFe ! 30
! CulJCu2+ (0.06n.)[]Au3+(0.003M) [JAu ! 6
3 ! Ni [INi2+ (0.8n.) [J[JAu3+ (0.002M) [JAu ! 12

3amada 2. J[is BOJHOTO pacTBOpa JJaHHOTO JICKTPOJIHTA!

1) HamuIIKUTE YpaBHEHUS MPOLECCOB, KOTOPBIE HAYT Ha JIEKTPOAAX IPHU dIEKTPOIIH3E;

2) paccuuTaiite, CKOJIbKO (Macca Ui 00BEM IS Ta30B) UM KAKUX BELIECTB BBIICIUTCS Ha KaTOJE U aHOJE, €CIH DJIEKTPOJIN3 BECTH
IIpU CUJIe TOKa, paBHOM I (A), B TeueHuUE T 4acoB, KaTOAHOM BbIxoze 1o ToKy metania BT (%);

3) ompenenuTe, Kak OyJIeT MEHITECS cpelia Y aHOJa U KaTo/a B MPOIecce dIIEKTPOIIN3a;

4) ompenenuTe, Kak U3MEHHUTCSI aHOIHBIN MPOLIECC, €CITM aHOJ 3AMEHUTh Ha IPYroi, YKa3aHHBINA B TAOIUIIE.

Howmep Bapuanta ! Onekrponur ! Onexkrponsl ! BT, ' LA! t,uac ! 3aMmeHa aHola
1 ! CuSO4 ! MenHele ! 100 10 125 ! rpadur
2 ! NiSO4 ! HUKeJeBble ! 90 115 ! 2 ! JUOKCHUJI CBUHIIA

3anaua 3. [anpBaHMYecKas mapa, COCTOSIIAs U3 ABYX Pa3INYHBIX METAIIOB, IIOMEIIEHa B PACTBOP 3JIEKTPOINTA (CM. TaOJIHILLY).
Kaxkoif metamn u mogemy OyneT koppoaupoBats? Hammcats ypaBHEHHS COOTBETCTBYIOIINX IEKTPOXUMHIECKUX ITPOIIECCOB
(obpa3oBaHuE MACCUBUPYIOMINX IIEHOK HE YIUTHIBATH).

Homep BapuanTa l'anbBannueckas mapa, JIEKTPOIUT
1 Pb | H+ | Cu
2 Cr | H+ | Bi
3angaua 4. /Iy napsl METaIOB:
1) OMpeeIMTE, BOZMOXKHA JIM KOPPO3Msl METajla U3 JaHHOW mapel B cpefie ¢ 3aJaHHbIM pH Npu KOHTaKTe C BO3LYXOM;
2) HalMIINTE YPaBHEHUSI aHOJHOTIO U KAaTOQHOTO IIPOLIECCOB;
3) IpeATOoXKUTE U NaHHOW Maphl aHOAHOE U KaTOJHOE MOKpPBITHE. I3MEHSATCS MM U eca M3MEHSTCS, TO KaK
KOPPO3HOHHBIE NPOLIECCHI ITPU HAPYIIEHUN CIUIOLTHOCTU MOKPBITHI. 3alUIIINTE yPaBHEHUS PEaKIHH.
Howmep Bapuanra ITapel MeTamioB pH
1 Pb - Sn 6
2 Sn - Cu 8

4.2.2. IlpuMepHBIe 3aJaHUs IS TPOBEICHUS KOHTPOJIBHON pabOThl TUCTAaHIMOHHO B (hopMme Tecta B cpene DVIOC yHuBepcurera
Kontponsaas padota Nel «Kimaccudukanus 1 HOMEHKIATypa HEOPTaHUUECKUX COSTMHEHUI

Bapuanr |

Tect 1. Belnummre oTAEIBHO OKCHJIBI, KUCIIOThI, OCHOBAHUS, COJIH:

K20, V205, ZnS04, Aq2CO3,LiOH, H3P0O4,Ca(OH)2,HCIO, B203, AI(NO3)3 , S8, Cu, NO.

Tect 2. ®opmyna azotucroit kucnorsl HNO2 K kakuMm KUCII0TaM OHa OTHOCUTCSL:

A) 1Byx0cHOBHBIM, b)ogHoocHOBHEIM, B) 6eckucnopoansiM, I)kucnopoacoaepxkamunm, 1) cunpabiM, E) cnabbiv

Tect 3. ®opmyia Heconeobpasyromiero okcuaa: a) ZnO 6) MqO B)CO 1) V205

Tect 4. ®opmyna ocHoBHOTO Okcnaa:a) CO 6) P205 B) CuO 1) NO2

Tect 5. Cpenu dpopmyn ocHoBaHwmi menoubto sBisieTcs: A)Zn(OH)2 B) Ba(OH)2 B) Fe(OH)3 I') Pb(OH)2

KontpospHas padota No2 «CriocoObI BRIPAXKESHHSI COCTABOB PACTBOPOBY»

1 BapuaHT
Tect 1. Beruucnuts MONAPHYIO Maccy SKBUBAJICHTA CIEAYIOUINX BEIIECTB:
A)H2504 b)Bi(OH)3 B)MgS0O4

Tect 2. Beranciute MONAPHYIO KOHICHTpaIHio 16%-T0 pacTBopa XJI0pHaa aTIOMHHHMS, INIOTHOCTH KoToporo 1,149 r/cMm3.

Tect 3. Kakyro maccy oprodocdara xamus K3PO4 Heob6xonuMo B34Th, 4T00bI TpurotoButs 0.5 1 0.8 M pactBopa?

Tect 4. B 200r. Boas! pactBopuiu S0r caxapa. MaccoBas gosisicaxapa cocTaBisiet,%:

A) 25,5)4,B)8,1)20

Tect 5.Macca xopuna HaTpus, cojepxaerocs B 220t pacTBopa ¢ MaccoBoii gosneit comu 10% pasHa B rpammax: a) 20, 6) 10, B)
22,1)40

KontponsHas padota Ne3 «OKHCIHTEIFHO-BOCCTAHOBUTEIIFHBIC PEAKITHIDY

Tecr.1 [Togbepure k0dGGUIMEHTH B TPUBEAEHHBIX YPaBHEHUAX PEAKIUH (METOAOM SIEKTPOHHOTO HITH IEKTPOHHO-HOHHOTO
Gananca). s ka0l peakMy yKa)KUTe OKUCIUTENb U BOCCTAHOBUTEID.

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

b) H51I06 = 1205 + 02 + H20;

B) ReCl6 + KOH = KReO4 + ReO2 + KCI1 + H20;

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

J1) a3oTHCcTasg KUCIOTA + IIepMaHraHaT Kanus + cepHas KHCIO0Ta = a30THast KucioTa + cynbgar mapranna (II) + cynsgar xamms +
BOJA.

KonTpomnsHast pabota Ned4 « OCHOBBI pac4eToB B JJICKTPOXUMHUID)
Tecrt 1. Toxoo6pa3zyromast peakus Fe + CdCI12 = FeCI2 + Cd mpoTexaeT B ralbBBAHHYECKOM 3JIEMEHTE!
Bribepure ouH OTBET:




A) Fe | FeCl3 || CdC12 | Cd

b) Fe | NaOH | Cd

B) Cd | FeCl2 || CdCI2 | Fe

I Cd | HCI | Fe

) Fe | FeCI2 || CdCI2 | Cd

Tect 2. PaccunrtaTh BeIHMIMHY paBHOBECHOTO roTeHNuana (B) cepeOpsHOTo 3mmekTpoa Npu KOHIEHTPAINH (aKTHBHOCTH) HOHOB
cepebpa B anektposute 0,1 Mo/, Temnepatypa 25 oC, CTaHIapTHBIA IIEKTPOAHBIA MOTEHIAAT cepeOpsHOTO ekTpona EAg
(+)/Ag(0) =+0,799 B. PazmepHOCTb OTBeTa He 3aHUCHIBaTh. OTBET OKPYTIIUTH 10 COTHIX.

Tect 3. IIpu 35eKTPOIK3E BOAHBIX PACTBOPOB KaKMX BEIIECCTB HA aHOJE MOXKET OBITh IONTy4eH KUcIopoa? UKCIIo BEpHBIX OTBETOB
MOJKET OKa3aThCs JIIOOBIM.

BI)I6epI/ITe OJWH HUJIN HECKOJIBKO OTBCTOB:

A)KI B) MgS04 B) Li2CO3 T)LiBr ) KOH E)CuBr2 X)NaCl 3) NaF JI) ZnSO4 K) Cu(NO3)2

4.5. 3auer

W3ydeHne AUCIUILTHHBI 3aKaHUMBACTCS cladel CTyAeHTOM 3aueTa. K 3adeTy JomycKaloTcs CTyAEHTHI, BHITOIHUBIINE BCE
naboparopHble padoThl 1 HabpaBiIKe B cemecTpe He MeHee 40 0a/uoB.  3a4eT N0 JUCHUILIMHE MOXKET IIPOBOJUTHCS B OHOH U3
IBYX (DOPM — OYHOU WJIM ANCTAHIIMOHHO B BUe Tecta B cpene DMOC yHUBepcuTeTa.

4.5.2. Ilpu nmpoBeneHNH 3a4éTa B OYHOI (hopMe CTyAEHTY BBLIAETCS 2 BOTIpOCa M3 IIPUBEIEHHOTO HIDKE mepedHs. Ha mpoTshkeHnn
120 MUHYT CTYAEHT KpaTKO (KOHCTIEKTUBHO) U3JIaraeT B MMCbMEHHOW (hopMe OTBETHI Ha Bompockl. [locie HamucaHus OTBeTa
COCTOMTCSI ITPOBEPKA, B XOJI€ KOTOPOI ITPENOAaBaTeNb, BOSMOXKHO, YTOYHAET OTACIBHBIE JIEMEHThI OTBETA U JENAET BBIBOJ O
cTeneHn c(hOPMHUPOBAHHOCTH KOMIIETCHITHH CTy/ICHTA.

Bompocst

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX COSAMHEHUI

1. OKcuABl ¥ OCHOBAaHMS: MX KIIacCH(UKANNA 1 HOMEHKIATypa.

2 Kucnorsl. Knaccudukamnms n HOMEHKIaTypa KHCIIOT.

3. Conu. Knaccudukanyst 1 HOMEHKIJIATypa CoJeH.

Xumudeckasi KHHETUKA U paBHOBECHE

1.OcHOBHBIE TOHATHSA: (a3a, TOMOTEHHAs M TeTePOreHHasl CHCTEeMa, TOMOTeHHas U reTeporeHHas peaknus. OnpeeeHns CKOPOCTH
XUMHYECKOH TOMOTCHHOHN U TeTePOreHHON peakuu U OPMYIIBI AT pacueTa.

2.3aBHCHMOCTb CKOPOCTH XUMUYECKOH PEaKIIUM OT KOHLCHTpaluK: GopMyIupoBKa U MaTeMaTuueckas popmyina. Fizmenenue
CKOPOCTHU PEaKINH NPH YBEIMUCHUHN WM YMEHBIICHHH KOHIIEHTPALIHIO OJTHOTO U3 PearrnpyroNIiX BemIeCTB.

3.3aBHCHMOCTb CKOPOCTH XHMHYECKOH PEeakIiy OT TeMIIepaTypsl: (GOPMyIHPOBKa U COOTBETCTBYIOIIAs MaTeMaTHIecKas popMya.
Brruncnenue TeMnepatypHoro ko3 duirenra no JaHHBIM O CKOPOCTH XUMHYECKON peakluy MpHU JIBYX Pa3IHYHbIX TEMIepaTypax.
4.Yto Ha3bIBacTCs KaTall30M M Katanu3atopamu? [lepedncinTe xapakTepHble 0COOCHHOCTH KaTann3aTopos. MoryT imu
KaTaJIM3aTOPhl CMEIIAaTh PABHOBECHE OOPAaTHMOH peakiiu?

5.Kaxoii xaranu3 Ha3bsiBaroT roMoreHHbsIM? [IpuBequre npumepsl. Kak MOXXHO OOBSICHUTE MEXaHU3M JEUCTBUS KaTalu3aTopa Ipu
TOMOT€HHOM KaTanuse?

6.Kaxkoii kataim3 Ha3pIBalOT reTeporeHHbM? [IpuBenTe mprmMepsl. OOBICHATE MEXaHU3M JCHCTBHS KaTaIH3aTopa IpH
TeTepPOreHHOM KaTallu3e.

XuMHUYECKOe paBHOBECHE

1. TIpu3Haky oOpaTHMBIX 1 HEOOPATUMBIX peakiui. KakoBbl IPU3HAKK CUCTEMBI, HAXOSIIEICS B COCTOSTHUM XMMHYECKOTO
paBHOBecua? IloueMy XMMHUYECKOE paBHOBECHE SIBJIETCSI JUHAMUYECKUM paBHOBECHEM?

2. BpIBOJ MaTeMaTHUECKOTO BBIPAXKEHHSI KOHCTAHTHI PABHOBECHS XUMHUECKOH PEaKIUU ¢ UCIOIb30BaHHEM «3aKOHA AEeHCTBUSL
Maccy A7l HEKOTOPOTro OOILIEro U Ajsl KOHKPETHOTO ypaBHEHUS] XUMUYECKON peakuuu. BeipaxkeHe KOHCTaHThI Yepes
TapIHaIBHBIC TABICHUS.

3. Kaxue uyncieHHbIC 3HAUCHUS IPUHAMAET KOHCTAaHTA PaBHOBECHS B 3aBUCHMOCTH OT TOTO, Ky/la CABUHYTO paBHOBecHE?

4. punnun Jle Hlarense: o6mas GopMyaupoBKa U yacTHbIe (OPMYIUPOBKH B CiTydae AEUCTBUA OTIACIBHBIX (PaKTOPOB. Y METh
OIIPEIEINTD 7Sl KOHKPETHOH peakiiy, B KaKyl0 CTOPOHY CIBUHETCS pABHOBECHE, €CIIU YBEJIUYUTD (YMEHBIINTD) JaBICHUE,
TEMITePaTypy, KOHIIEHTPALNIO OJHOTO U3 YYaCTHUKOB PEAKINH (HCXOAHOTO peareHTa WM MPOIYKTa).

HoHnooOMeHHBIE peakIiu

1. Kakue BemiecTBa Ha3bIBaIOTCS IEKTPOIUTAMU?

2. Yto Taxkoe 37EeKTPOIUTHYECKAs AUCCOLanus?

3. Kakxue BemecTBa Ha3bIBAIOTCS CUIIBHBIMU, CPEAHUMH U CIIA0BIMH JICKTPOITUTAMHU?

4. Kakue peakuuy Ha3bIBalOT MOHOOOMEHHBIMU?

5. B Kakux cirydasix IpOUCXOAST HOHOOOMEHHBIE peaKInu?

6. Kax onpenensiercst HarpaBIeHHe HOHOOOMEHHBIX PEaKInii?

7. YMeTb cOCTaBUTH HOHHO-MOJICKYIISIPHBIC YPABHEHUS PEaKIHii IIPH B3aNMOICHCTBUHU BYX JAHHBIX HJIEKTPOIUTOB, MONB3YSIChH
Tabnuiei pacCTBOPUMOCTH.

Bonoponuslit nokazarens. [uaponus conei.

1.Yto0 Takoe ruxponu3? B kakux cirydasx v moueMy pacTBOp COJH MMEET: a) HeHTpaIbHy0; 0) KUCIIYIO; B) IIEIOYHYIO PEaKIIH0?
2.Yem oTnuyaeTcs TUIPOIU3 COJIEH: a) MHOTOOCHOBHBIX KUCIOT OT THAPOIN3a COJIEH OJJHOOCHOBHBIX KHCIIOT; 0) MHOTOBaJICHTHBIX
METAJIOB OT TUAPOJIN3a COJIeH OHOBAJIEHTHBIX METAJIIOB?

3.Kakumu criocobaMu MOKHO YCHITUTB THIPOJIH3, TIOXaBUTh

rugponus?

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUH

1.Kakne peaknny Ha3BIBAOTCS OKHCIATEIIBFHO-BOCCTAaHOBH T "HBIMH? Kakoii mporecc Ha3bIBaeTCsl OKUCICHUEM, KaKoi
BOoccTaHOBJIeHUEM? UTO TaKO€ OKUCIIUTENL U BOCCTAHOBUTEID?

2.YT0 Ha3BIBAETCS CTENCHBIO OKUCICHHS?




3.Kakum 00pa3oM onpeaensioT CTeTIeHH OKUCISCHHS dJIEMEHTa B COEUHEHUH 1 B COCTaBe MOHA?
4.YKaxure, Kak U3MEHSIOTCS] OKUCIUTENbHO-BOC"CTAaHOBUTEIIBHbBIE CBOMCTBA AJIEMEHTOB B IpeAesax rpyninsl [leproandeckoit
TaOJIAIIBI IPY IBM)KEHUHN CBEPXY BHHU3 WIIM CHU3Y BBEpPX, H OOBSICHUTE 3TO M3MEHEHHE.
5.YKaxuTe, Kak ©3MEHSIOTCS OKUCIINTEIbHO-BOC "CTAHOBUTENIBHBIE CBOMCTBA JIEMEHTOB B Ipesiesax nepuo1oB [lepuonnueckoit
TaOJIUIIBI IPH JBMXKEHUH CIIpaBa HAJIEBO WIIM ClIeBa HAIPaBO, M OOBSICHUTE 5TO U3MEHEHHE.
6.B kaxux rpynnax Ilepuoauueckoit cUCTEMBI 3JIEMEHTOB PACIIONI0KEHBI SJIEMEHTHI C SIPKO BBIPa)KEHHBIMH BOCCTAaHOBUTEIBHBIMU U
SPKO BBIPKCHHBIMH OKHCIUTEIFHBIMA CBOHCTBAMH?
7.Pacnionoxute 37€MEHTHI B MOPSAKE BO3PACTaHUsI OKUCIUTENBHOM criocoOHocTH cnenyromue snementsl: Cl, Bi, Fr, Se, F, Br.
8.Kakwue 13 ciieayromumx MOJIeKyJl H HOHOB MOTYT OBITh @) TOJIBKO OKUCIIHTENIEM; 0) TOJIBKO BOCCTAHOBUTENIEM; B) MPOSIBISTH
CBOICTBa KaK OKHCIIUTEIS, TAK ¥ BOCCTAHOBHTEIS (B CI0KHBIX HOHAX KHCIOTHBIX OCTaTKOB Pac"CMaTPUBATh HE KUCIIOPOJ, a aTOM
3JIEMEHTa, 00Pa3yIoIIero KUCIOTY):
Ni, SO32—, N2, Sn2+, NO2—, F2, Cu+, Cr3+, C12, Cl-, Fe, Fe+2, Sn, Sn+2.

OOBSICHUTB, KaK 3TO CBS3aHO CO CTCIICHBIO OKUCIICHUS IIEMEHTA.
9.THIIB OKUCIINTEIFHO-BOCCTAHOBUTEIIBHBIX PEaKINil: MEKMOJIEKYISPHBIE, TUCIIPOIIOPIHPOBAHHS, BHYTPHMOJIEKYIISIPHOTO
OKHCIIEHUS-BOCCTAHOBIIECHHS; HAITMCATH IPUMEPHI TIO ABYM MOCIEIHUM THIIAM.
lanpBaHMYECKU 21EMEHT

1. Yro Ha3bIBaeTCs TajgbBaHUYECKUM d71eMeHTOM? Kakoil 13 3J1eKTpOoJ0B raJiIbBaHMUECKOT0 AJIEMEHTa Ha3bIBAETCS KaTOJIOM,
aHogoM? Kakue npoueccsl IPOTEKAIOT HA aHOAE U KaTtone?
2. Yto Ha3bIBaETCS CTAHAAPTHBIM HJIEKTPOAHBIM NOTEHLIUAIOM MeTasia?
3. Ot kakux (paKTOPOB 3aBUCHUT BEIMYHHA AICKTPOJHOTO TOTeHIHana MeTama? Hamummre gopmyny Heprera.
4. Kak onpenensercs 9/1C ranbBaHUYECKOIO 3JI€MEHTa?
5. Kakoe siBieHre Ha3pIBaeTCs MOISIPH3allel ralbBaHIIecKoro >neMenTa? Ha3Bars Buas! monspusanuu. Uro Takoe
nenonspuzanus’?
DNEeKTPOoIN3

1. Yro HasbiBaeTcs anekTpoausoM? 2. Kakue mporecchl IPOTEKa0T Ha KaTOJE U aHOAE IIPU IIPOBEJECHUU 3IEKTPOIU3a?
3. KakoBa mocienoBaTeIbHOCTD pa3psi/ia MOHOB MPH AJIEKTpoin3e Ha karone? Ha anonme?

Koppo3zus merannos

1.K kakoMy TUIly KOPpO3HH MOXKHO OTHECTU OKUCIIEHHE XKeJle3a XJI0poM?
2.Mo>xeT M1 MPOTEeKaTh AIEKTPOXHUMHUYECKas KOPPO3US B OTCYTCTBHE IEKTPOIUTA?

10 3amuTa METamIoB OT KOPPO3UH

1.06mas knaccuduKaIys METOIOB 3aIIUTH OT KOPPO3HH.
2.Bupl 31eKTpOXUMUYECKOM 3aUThl OT KOoppo3uu. KaTtonHble 1 aHOAHBIE IIPOLIECCH] IIPU AIEKTPOXUMUYECKOI 3alIuTe.
3.CrocoObl HAHECEHUS! METAIITMYECKUX MTOKPBITUH.
4.AHOIIHBIE M KaTOJIHBIE MIOKPBITHS.

5.XUMHYECKHE OKPBITHSL.
6.JlerupoBaHue.
7.MeTonbl BO3AEHCTBUS Ha KOPPO3ZUOHHYIO CPENY.

Konnounnele pacTBOpbI

1.0Onpenenenne n 0COOEHHOCTH AUCIEPCHBIX CHCTEM, OCHOBHBIE TEPMUHBI M TOHATHA. 2. Kitaccnukanus qUCIepCHBIX CHCTEM.
IIpumMepsl CUCTEM C pa3IMYHBIM arperaTHBIM COCTOSIHAEM.
3.Yci10BUS NOTYYEHHS U CYLLIECTBOBAHUS KOJUIOMJHBIX CUCTEM. Pa3nnuHble METOABI OJIYyYEHUS] KOJIOUHBIX CUCTEM.
4 IlpaBuno [leckoBa—®asrca. CTpoeHne MUIIEIUTBI 30JI51; TBOWHOM 3JIEKTPUUECKUH CIIOi.

5.51Bnenne xoarynsiuu. GakTopsl KOArymsun. MexaHu3M IeiCcTBUS KOarysiy NPy HarpeBaHUX U KOATYJSIIHUN dJIEKTPOIUTaMHU.
6.ITopor koaryssiuy.
7.IlpaBuna koarymsuuu lynsue—Iapau.

OmnpeneneHne KEeCTKOCTH BOABI KOMIUIEKCOHOMETPHIECKUM METOI0M

1.Kakue KOMIIOHEHTBI ONIPEAENSIIOT KECTKOCTh MPUPOIHON BOJBI?
2.Epununpl usmepenus sxéctkocty. ['panaus npupoJHbIX BOA MO YPOBHIO KECTKOCTH.
3.Kaxkyto »EcTKOCTh Ha3bIBAIOT KapOOHATHOH, HEKapOOHATHO, BpEeMEHHOMH, TIOCTOSIHHOH 1 modeMy? Kakne KOMITOHEHTHI
OTIPENIeNSAIOT KAXKIbIA U3 Ha3BaHHBIX BUJIOB KECTKOCTH?
4.PeareHTHBIC METO/Ibl YCTPAHEHUS PA3IMYHBIX BUJOB )KECTKOCTH BOJBI (HANUCATh YPAaBHEHUS! COOTBETCTBYIOIINX PEAKLHIT).
5.4ro takoe noHUTHI? Kitaccnukanus HOHUTOB O pa3IMIHBIM KpUTepHsIM. FloHOOOMeHHBIE ITporecchl. PasmiuaHbie (GopMEl
HOHHTOB.
6.006ecconuBanye U yMSITYEHHE BOABI METOJJOM HOHHOTO OOMEHa.
7.]1Ba moaxoja K XUMU4ECKOMY aHanu3y. CylIHOCTb THTPUMETPUUECKOT0 METOIa aHaIu3a.

8.TexHnka pabOTHI M UCTIONIB3YEMBIE YCTPOHCTBA P OCYIIECTBICHNH THTPUMETPHIECKOTO METO 1A aHAJIH3A.
9.@opmyna 115 pacdeTa KOHICHTPAI[UU aHATU3HPYEMOT0 pacTBOPA B THTPUMETPUIECKOM aHAIIU3E.

10.IIpumeHsieMble peakTUBbI U UHIUKATOPBI U YpaBHEHHS XUMHUECKUX PeakUi IpH onpeAeTeHnH KapOOHATHOM U o01Ieit
KECTKOCTH BOJIBL.

4.5.3. IIpu mpoBeieHNH 3a4eTa IMCTaHIIMOHHO B popme Tecta B cpeae IMOC yHuBepcutera

1. B Ounere 2 Bompoca, KaXIbslii BOIPOC oreHuBaeTcs mo 20-0aumbHoi# mkane. MakcuMallbHOE KOJMYECTBO OAJIOB 3a
OTBeTHI TI0 Owmtety - 40.

2. Ha 3auete cTymeHT nomkeH HabpaTh He MeHee 15 Gamros. Ecnu cTyneHT momydnn Ha 3adete oT 0 1o 14 Gamnos
BBICTaBIISICTCS OLICHKA «HE 3a4TCHOY.

3. Bce 3amanust TpeOyIOT YHCIEHHOTO OTBETA, WM SBISTIOTCS TECTOBBIMH THIIA «MHOXXECTBEHHBIH BBEIOOPY», «Bompoc Ha
COOTBETCTBHE H T.JI.

4. Bonpoc Nel «Knaccudukanus 1 HOMEHKIaTypa HEOpraHMYeCKUX coelnHeHui»: 20 TecToBBIX 3agaHui Tumna «Bompoc




Ha COOTBETCTBUE». KaXKablil MpaBUIIbHBIN OTBET B 3a/1aue oueHnBaeTcs B 1 6amn. J{ist qomycka k Bompocy Ne2 Heo0xo1umo
HaOpath He MeHee 12 6amToB 3a 0TBeTHI Ha Bompoc Nel.

5. Bormpoc Ne2: 20 TecTOBBIX U pacueTHBIX 3alaHUi Pa3IMYHBIX TUIOB. TemaTHKa 3aJaHui: «XUMHUYeCcKass KHHETHKA U
paBHOBecHEY, «DINEKTPOIUTHIECKAs AuCcounanusy, «MloHooOMeHHbIe peakiui. BomopomHslii mokazatens. [uaponus coneiy,
«Konnounnslie pactBops», «OBP». Kaxkaplil mpaBuibHBIN OTBET B 3a/1aue oLeHuBaeTcs B 1 6as.

6. YA EBHO-METOJUYECKOE U UHO®POPMAIIMOHHOE OBECIIEYEHUME JTUCHUIIJIMHBI (MO YJIA,

INPAKTUKHW)

6.1. Pexomenyemasi iuTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue H3natenscTBo, OnexTpoHHBIIT aapec
JI1.1 [Ky3neunxos O. A. Xumus: yue0. mocobue Bonrorpan: U3n-
Bo BonrT'ACY,
2016
JI1.2 | D®omuues B. T., Xumus: mal. MpakTHKYM [JUIs BceX Bousrorpan: U3n-
Ky3neunkos O. A, creruangpHoCTell 1 Kypea] Bo BonrI' TV, 2017
Kynukosa U. A.,
Annponosa B. A,
Uuuepuna I'. B.,
CaBuenko A. B.,
I'y6apesuul. I1.
JI1.3 | domuues B. T., 3amauu ¥ ympaXKHEHUs 1Mo O0IIeH XUMHUH: y4eo. Bonrorpan:
Casuenko A. B., MMOCOOHE JIUISI CAMOCTOSTEIBHOM IMOATOTOBKH K BonrI TV, 2019
I'y6apesnu I'. II., OTYETHBIM 3aHATUSM U DK3aMEHY 110 KypCy XUMHUHU
Kynukosa U. A.,
Yuyepuna I'. B.
JI1.4 | Koposun H. B., JlabopatopHbie paboTHI IO XUMHUU: yued. mocodre | M.: Beici. 1k.,
Musrynusaa 3. 1., 1998
Peoxosa H. T
JI1.5 |T'munka H. JI. O6mras xuMust: yaed. mocooue M.: Unrerpan-
ITpecc, 2009
JI1.6 | Koposun H. B., Oo6mas xumusi. Teopus u 3amaun: yaed.mocoone Canxkr-IlerepOypr: | https://e.lanbook.com/bo
Kynemos H. B. Jlans, 2020 0k/145839?
category=3863
JI1.7 | ®omuues B. T., COOpHHMK 3371249 ¥ YIIPAKHEHUH 10 OOIICH XUMHH: Bonrorpan:
CagueHko A. B., y4e0. mocooue BourI' TV, 2020
I'y6apesnu I I1.,
Kynukosa U. A,
Uwnuepuna I'. B.
JI1.8 |Hapaer B. H., OO6mas xumust: yaed. mocoodue Canxkr-ITerepOypr: | https://e.lanbook.com/bo
Anexcannposa E. A, Jlans, 2018 0k/102584?
ITaxomona T. b. category pk=3863#boo
k name

6.2. Ilepeuens pecypcoB HHGOPMAMOHHO-TEIeKOMMYHUKANMOHHO ceTH "UnTepHeT"

31 | OCuXKKX 08.03.01 Xumus 1cem O_H Kynukosa https://eos2.vstu.ru/course/view.php?id=23817

6.3 Ilepeuennb MPOrpaMMHOTO odecedeHust

6.3.1.1

CII0 "Moodle"

6.3.1.2

Windows

6.3.1.3

Adobe Acrobat Reader DC

6.3.14

LibreOftice

6.4 Ilepeuens HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM U JIEKTPOHHBIX 0n0anoTednsix cucrem (ABC)

6.3.2.1

OnextpoHHslii karanor MBI MAuC

6322

Onextponnslil katanor MBI Boarl TY

6.3.2.3

YuauBepcuretckas nHpopmanuonHas cuctema (YUC Poccust)

6324

Jlerennapusie kauru ObC "IOpaiit"

6.3.2.5

3BC "Book.ru"

6.3.2.6

OBC "Jlanp"

6.3.2.7

DnekTpoHHast HH(GOpMAaLMOHHAs 00pa30oBaTeNbHAs Cpela YHUBEPCUTETA

6.3.2.8

bubaunorexa (HTH)

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUTIIMHBI (MO YJIA,

MNPAKTHUKH) /OOPYIOBAHUE




7.1 | MynsTuMeuiiHAs ayJUTOpUs AJsl IPOBEACHUS 3aHATUI JTEKIIMOHHOTO TUIIA, IIPAKTUYECKUX 3aHATUH, KypCOBOIO U
JUIUIOMHOTO NMIPOEKTUPOBAHUS, TPYNIOBBIX U MHAWBHIYaIbHBIX KOHCYIBTAIMH, TEKYIETO KOHTPOIS U TPOMEKYTOTHOM
arrectanuu (yueOHast Jocka, yaeOHas MeOelb, HHTEPAKTHBHASL TpUOYHA, IPOSKTOP).

7.2 | Cienpain3upoBaHHas yaeOHas XUMHUYECKast 1abopaTopust Tt IPOBEICHUS J1ab0paTOPHBIX 3aHATHH (yueOHast MeOeb,
XAMUYECKUE PEaKTHUBBI, TIOCY/Ia, IPHOOPHI).

7.3 | Ayautopus Uit cCaMOCTOSITENIbHOM paboThl o0ydaromuxcst (yueOHast MeOeib, KOMITBIOTEPHAS TEXHUKA C BO3MOXKHOCTHIO
moAKITI0YeHNs K cetrt MHTepHET M 00ecneuenneM nocrymna 8 DMOC yHuBepcHuTeTa (YMTAIBHBIN 371 HHPOPMaHOHHO-
OMOIHOTEYHOTO IEHTPA).

8. METOANYECKHNE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA IO OCBOEHUIO U CIUITJIMHBI (MO YJIA,
MMPAKTHUKHN)

Opranuzanusi 06pa3zoBaTeJILHOIO MpoLecca M0 AaHHON AUCLMIUIMHE perjJaMeHTHpYeTCs yUeOHbIM IUIAaHOM U paclyucaHueM
y4eOHBIX 3aHsATHH. [IpH hopMupoBaHUN CBOEH HHANBHIYaIbHON 00pa30BaTeIbHON TPAeKTOPHUH 00YJaIOIINIAC HMEET IIPaBo Ha
nepe3adeT TUCIUILIHHEI (TIepeaTTecTalluy ee YacTH), €CIIH OHA ObLIa OCBOCHA B MPOIecce MPEANIECTBYIONIEr0 00yIeHH .
Ilepe3auér (mepearTecTaliy €€ YacTH)OCBOOOXKAAET 00yJaoIerocs 0T HEOOX0AUMOCTH MOBTOPHOTO OCBOCHUS TUCIIUILIMHBI
(TIOJTHOCTHIO MIIM YaCTUYHO).

Y4eOHBIH Mporecc MpH MPenogaBaHAH Kypca OCHOBBIBACTCS HA MCIIOIB30BAHUN TPAIUIINOHHBIX, HHHOBAIIMOHHBIX U
WHPOPMALMOHHBIX 00pa30BaTENbHBIX TEXHONOTHA. TpaauioHHbIe 00pa30BaTebHBIE TEXHOJIOTUH MPEICTABICHBI JIEKIUIMHU U
1a00paTOPHBIMH 3aHATUSIMH. VIHHOBaLIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH UCIIOIB3YIOTCS B BU/IE IIMPOKOTO IIPHMEHEHUS
AKTUBHBIX M MHTEPAKTUBHEIX (hOPM MPOBEACHUS 3aHATHH. MHpOpManmoHHBIe 00pa30BaTeIbHBIE TEXHOJIOTHH PEaTn3yIOTCs ITyTeM
AKTUBH3AINN CAMOCTOSITEIEHON paOOTHI CTYJICHTOB B DJIEKTPOHHOW MHPOPMAITMOHHON 00pa30BaTeNbHOH cpere.

JlexIMOHHBIN KypcC MpeanonaraeT CHCTEMaTU3UPOBAHHOE U3JI0KEHNE OCHOBHBIX BOIIPOCOB yueOHoro rana. Ha nepBoit nexiuu
JICKTOp HH(POPMHUPYET CTYACHTOB O PEKOMEHTYeMOMH JINTEPAType U IEKTPOHHBIX HCTOYHHKAX MH()OPMAIHH 110 JUCIUIUIAHE, C
yKa3zaHHeM, Kakoi yaeOHHK (yueOHOe mocodne) sABisieTcs: 6a30BBIM.

JlabopaTopHBIC 3aHATHS NPECTABISIOT COOOH AeTaTH3AIUIO JEKIIHOHHOTO TEOPETHIECKOT0 MaTepraa, IpOBOISITCS B IEISIX
3aKpeIUIEHUsI Kypca U OXBaThIBAIOT OCHOBHBIE Pa3eibl IUCIMIUIMHBL.

JlaGopaTopHBIe PabOTHI MPEAIIOIATAIOT BEITOIHEHUE U OTYET 3aJaHUI 110 TeMaM, paCCMOTPEHHBIM Ha JICKIIMOHHBIX 3aHATHSAX.
Kaxnomy mabopaTopHOMY 3aHATHIO IIPEIIIECTBYET CAMOCTOSTENbHAS ITOTOTOBKA CTYIEHTA,

BKJIIOYAIONIAs: 03HAKOMIJIEHHE C COAEPKaHHEM J1ad0paTOpHON paboThI M0 METOJMUYECKUM YKa3aHUSIM; IPOPAOOTKY TEOPETHUECKON
YacTH MO0 JISKIIMOHHOMY MaTepHally H yaeOHHKaM, PpeKOMEHIOBaHHBIM B METOINYCCKIX YKa3aHUX;

CamocrosiTennsHas paboTa CTYJCHTOB BKIIFOUAeT H3YUCHHE 3aKOHCIIEKTHPOBAHHOTO Ha JICKIIMOHHBIX 3aHATHAX MaTepHaa,
JIONIOJTHEHHE €T0 C YUSeTOM PEKOMEHIOBAaHHOM 110 JAHHOH TeMe JINTEePaTyphl, CAMOCTOATEIBHYIO TOJTOTOBKY K JAOOPATOPHBIM
paboTaM, CaMOCTOSITEIIFHOE BBIIIOJHEHUE U 0(OPMIICHHE 3aJaHNi KOHTPOJIBHBIX padoT.

B Teuennn cemecTpa UL CTYACHTOB IIPOBOISATCS TPYIIIIOBBIC TEKYIME KOHCYIBTAINH 110 YIeOHOH TUCIIUITIIHHE.

Mertoauueckrue peKOMEHAAIMHU 110 00YYEHHIO JIUII C OTPAHHYCHHBIMH BO3MOXKHOCTSIMH 370POBbsI U HHBAJIHIOB
ITpodeccopcko-iegarornaecKuii CocTaB 3HAKOMHUTCS € TICHXOJIOTO-(pH3HOIOTMIECKUMH OCOOCHHOCTSIME O0YYaFOIIHXCST HHBAJIHOB
1 JINII C OTPaHWYEHHBIMU BO3MOKHOCTSIMH 310poBbs (OB3), MHINBHIYaTbHBIMI IIPOTPAMMaMH PeaOMINTANH HHBATHAOB (TIpH
HaJIMYH1K).

B coOTBETCTBHY C METOAMUYECKUMH peKoMeHaanusaMu Munoopuayku P® (ytB. 8 ampenst 2014 r. N AK-44/058H), B Kypce
TpeAIoIaraeTcs NCIOIb30BaTh COIMAIBHO-aKTHBHEIE U pepIIeKCHBHBIE METOIBI 00yIEHHSI, TEXHOJIIOTHH COIMOKYIBTYPHOH
peabHIMTaINH C IIEJIBI0 OKA3aHHsI IOMOIIHN B YCTAaHOBJICHUH MTOJTHOIIEHHBIX MEXIIMYHOCTHBIX OTHOIICHUH C IPYTUMH CTyICHTAMH,
CO3/1aHMH KOM(OPTHOTO MICUXOJIOTMYECKOro KIIMMara B cTyAeH4eckoil rpynmne. [logbop u pa3paboTka yueOHBIX MaTepruaioB
MPOU3BOJIATCS C YISTOM IPEIOCTABICHUS MaTeprala B pa3IndHbIX (popMax: ayIuaIbHOM, BU3YaIbHOH, C HCIIOIB30BaHHEM
CTIEIMAIBHBIX TEXHUYIECKHUX CPEICTB M HH(POPMATHOHHEIX CHCTEM.

OcBoenne aucuuruHe! duiamMu ¢ OB3 ocymecTBiseTcst ¢ HCIONIB30BaHUEM CPENCTB 00yUIEeHHS OOIIET0 U CIIeUATBHOTO
Ha3Ha4YeHHs (MIEPCOHAIBHOTO M KOJUICKTHBHOTO UCIIONB30BaHuUs). MaTepranbHO-TEXHHYECKOE 00ECIICUYCHUE PeIyCMaTPUBACT
npucriocoOIieHre ayauTopuii K Hykaam aui ¢ OB3 (mpu HeoOXoxuMocTH).

@dopma MPOBEACHHS aTTECTAlUH IS CTYICHTOB-MHBAINIOB YCTAaHABINBACTCS C YIETOM HHANBHIYaJIbHBIX ICHXO(QH3NIECKIX
ocobenHoctei. st ctynentoB ¢ OB3 mpenycmarpuBaeTcs OCTyNHas popMa NpeAoCTaBICHUS 3a1aHIi OLIEHOYHBIX CPENICTB.
CryneHTaM ¢ HHBAJMJHOCTBIO YBEIMYMBACTCS BPEMsI Ha IIOTOTOBKY OTBETOB Ha KOHTPOJIBHBIC BOIIPOCHL. J[JI TAKHUX CTY/ICHTOB
IpeTycMaTpUBaeTCs JOCTYIHAS (popMa IMPerOoCTaBICHNS OTBETOB Ha 3aaHMHA.

IIpu HEOOXOANMOCTH T OOYUAIOIIUXCS ¢ MHBAIHIHOCTHIO IPOLIEAYPa OL[CHUBAHNS PE3yNbTaTOB 00yIEHHS MOXKET IIPOBOAUTECS B
HECKOJIBKO JTaIloB.




