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1. TACHOPT
komIuiekTa KOC no yuyeonoi nucunnmiaune I1/1.02 Xumus

1.1. OOuue mojoKeHUus

KonTtponrsHo-onieHounbie cpeacta (KOC) npennazHaueHbl sl KOHTPOJIS U
OTICHKH 00pa30BaTeIbHBIX JOCTIKCHUA 00YYaIONMINXCs, OCBOUBIIIUX IIPOTPAMMY
yaeoHoM qucturuinael [171.02 Xumus

KOC BrI1r04atoT KOHTPOJIBHBIE MAaTE€pPUAIIbI IJIs1 IPOBEICHUS TEKYIIETO0 KOHTPOJIS

U IPOMEKYTOY

HOI aTTecTanuu B hopme - nuddepeHupoBanHbIi 3auet (1 cemectp Ha

0a3e OCHOBHOI0 00IIero 00pa3oBaHusl) U IK3aMeHa (2 ceMecTp Ha 6a3e OCHOBHOTO
o011ero oopa3oBaHus).

KOC pa3zpaboTtaHbl B COOTBETCTBHH C:
obpazoBarenbHo# nporpammoii CITO no cnenpanbrocty 19.02.03 «TexHomnorus xieoa,

KOHIAUTCPCKHUX

Y MaKapOHHBIX U3JCTIUI)

nporpammoit yueonou aucrummmab [1/1.02 Xumus
1.2. Pe3yabTaTbl 0CBOEHUSI JUCIUIJIMHBI, MOAJIeKAINE IPOBEPKe

o0yueHust
(ocBOeHHbBIE
YMEHHUs,
YCBOCHHbIE
3HAHUA)

Pe3yabTaTsl HaumenoBanue 3jieMeHTa yMeHHMI/3HAHUI

Vi

— Ha3bIBaTh: HM3y4YEHHBIC BEIIECTBA MO TPUBHUAIBHOW WM MEXKIYyHAPOTHOM
HOMEHKJIATypE;

v2

— ONPEAEIISATh: BAJEHTHOCTh M CTEIEHb OKHCICHUS XUMHYECKHX 3JIEMEHTOB,
TUIl XUMUYECKOW CBSA3U B COCIMHEHUSX, 3apsi MOHA, XapaKTep Cpeabl B BOIAHBIX
pacTBOpax HEOPraHMYECKUX M OPraHWYECKUX COCIMHEHUW OKUCIUTENb |
BOCCTAHOBUTEIIb, IPUHAJIEKHOCTD BEILECTB K PAa3HBIM KJIacCaM HEOPraHUYECKUX U
OPraHUYECKHX COCIMHEHUH;

y3

— XapakKTCpu3oBaTh: OJJICMCHTBI MaJlbIX TIICPUOAOB II0 HX IIOJIOXKCHUIO B
[Tepuoanueckoit cucreme JI.MI. MenneneeBa; oOuiye XMMHYECKHE CBOMCTBA
METAJIJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPIaHWYECKUX W OPraHMYECKHX
COGHHHGHHﬁ; CTPOCHUEC U XUMHUYCCKUEC CBOMCTBA HU3YYCHHBIX HCOPraHUWYCCKUX U
OpPraHUYECKUX COEAVHECHU;

V4

— OOBSACHATH: 3aBUCHMOCTH CBOWCTB BEIIECTB OT WX COCTaBa M CTPOCHHSI,
NPUPOY XHUMHYECKOW CBSI3M (MOHHOM  KOBaJEHTHOM, METAUTHYECKON U
BOJIOPOJIHOM), 3aBUCUMOCTh CKOPOCTh XHWMHYECKOW pEaKiMd W TOJOKEHUE
XUMHUYECKOTO PAaBHOBECHUSI OT PA3IUYHBIX (haKTOPOB;




¥5

— BBIIOJIHATE XUMHYCCKHUI OKCIICPUMCHT:. II0 PaCIIO3HABAHUIO BaKHEHIITHX
HCOPTaHUYCCKUX U OPTraHUYCCKUX COCHHHGHHﬁ;

V6

— TPOBOJUTH: CAMOCTOSATENBHBIM TOUCK XHMHYECKOH uHGpOpMAIMU C
UCIOJIb30BAaHUEM  PA3JMYHBIX HCTOYHHMKOB (HAYYHO-TIOMYJISIPHBIX  HM3IaHUIA,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); NCIOIB30BATh KOMIIBIOTEPHBIE
TEXHOJOTHUH Ui OOpaOOTKM W TMepeAadyd XUMHYEeCKOH HHpopManmuu U ee
NPECTABICHUS B PA3TUYHBIX (pOpMax;

v7

— CBS3bIBaTh: M3YYECHHBIH MaTepual co CBOed  mpodecCHOHATBHON
JeSITEIbHOCTBIO;

V8

— pelaTh: pacyeTHbBIE 3a7a4l [0 XUMUYECKUM (POpMysiaM U YpaBHEHUSIM.

31

— POJb XUMHH B CCTCCTBO3HAHHNM, €€ CBA3b C JAPYIrMMHU CCTCCTBCHHBIMU
HayKaMH, 3HAYCHUC B ’)KU3HU COBPCMCHHOI'O O6H.[CCTBa;

32

— Ba)KHEHIIME XMMHYECKHUE MOHSTHUS: BELIECTBO, XMMUUECKUN DJIEMEHT, aToM,
MOJIEKYJIa, Macca aTOMOB M MOJIEKYJ, WOH, PaJuKall, AJUIOTPONMS, HYKIUIBl U
W30TOIIbI, aTOMHBIE s-, p-, d-opOuranmu, XUMHUYECKas CBSI3b,
AIIEKTPOOTPHULIATELHOCTh, BAJIEHTHOCTb, CTENEHb OKHUCIEHUS, TuOpuau3anus
opOutanel, NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ, MOJb, MOJISIpHas Macca,
MOJISIpHBIA  00BEM  Tra3000pa3HBIX  BEMIECTB, BEIIECTBA MOJEKYISIPHOTO U
HEMOJIEKYJIIPHOIO CTPOEHHUSA, KOMIUIEKCHBIE COCIUHEHUS, IUCIEPCHBIE CHUCTEMBI,
WCTUHHBIE PAaCTBOPBI, JJIEKTPOJIUTUYECKAs JUCCOLMALMSA, KUCIOTHO-OCHOBHBIE
peakuuu B BOAHBIX pacTBOpax, THUAPOIU3, OKUCIECHUEH BOCCTaHOBIICHUE,
AIIEKTPOJIN3, CKOPOCTh XHMHUYECKOM PpEaKIMHM, MEXaHU3M peakLuu, KaTajus,
TEIJIOBOM A(QEeKT peakiuu, >HTAIBINS, TEeIIoTa OOpa30BaHMs, HHTPOIHUS,
XUMHUYECKOE paBHOBECHE, KOHCTAaHTAa pABHOBECHS, YIVIEPOJHBIM  CKEJET,
(GyHKIMOHaNIbHAs TpyINa, TOMOJOTHS, CTPYKTypHass U IPOCTPaHCTBEHHAs
U30MEpHsi, MHIYKTUBHBIM M Me30MepHBIH 3¢ dekTrl, 3nekTpodui, HykIeopu,
OCHOBHBIE THIIBI PEAKLINN B HEOPTAHUYECKOW U OPraHNYECKON XUMUU;

33

— OCHOBHBIE 3aKOHbl XMMHH: 3aKOH COXPAaHEHHsS MacChl BEIIECTB, 3aKOH
IOCTOSIHCTBA cocTaBa BellecTs, [lepuonnueckuii 3akon [I.1. MenneneeBa, 3aKOH
I'ecca, 3akoH ABorapo;

34

— OCHOBHBIE TEOpUM XHMMHHU: CTPOCHHE aroMa, XHWMHYECKHE CBS3H,
ANEKTPOJIUTUYECKON AUCCOLMALNM, KUCIOT U OCHOBAHUM, CTPOCHUSI OPraHUYECKUX
Y HEOPTaHWYEeCKUX COEIMHEHUH (BKII0Yas CTEPEOXMMHUIO), XMMUUYECKYIO0 KHHETHKY
U XUMUYECKYIO0 TEPMOJUHAMHUKY;

35

— KJIacCU(UKAIMIO ¥ HOMEHKJIATYpy HEOPraHMYECKUX U OPTaHHYECKUX
COCIMHEHMH;




36

— MPUPOAHBIE HCTOYHUKH YTIIEBOJOPOIOB U CIIOCOOBI MX MEPEepadboTKH;

37

— BEIIECTBA M MaTEpHUalIbl, LIUPOKO MCIOIb3yEMblE B IIPAKTUKE: OCHOBHBIE
METaJUIbl M CIUIaBbl, IpaduT, KBapl, MUHEpPAIbHbIE YAOOpEHHs, MUHEPAJIbHBIE U
OpraHMYeCKHUEe KHUCIIOTHI, ILIEJI0YM, aMMHMaK, YIJIEBOAOPOAbI, (eHOJ, AaHMIMH,
METaHOJI, 3TaHOJ, OSTWICHIJHKOJIb, TJIHLIEPUH, (OPMAaIBACTHI, AaleTalIbICTHI,
alleToOH, TJII0K03a, caxapo3a, KpaxMmal, KJIeT4aTka, aMUHOKHCIOTBI, OeJKH,
UCKYCCTBCHHBIC BOJIOKHA, Kay4dyKH, IIJJACTMAcChl, JKHUpPBI, MbLIa M MOIOLIUE
CpencTBa.

OK1.

[ToHnMaTh CYHMIHOCTh W COLMAJIBbHYIO 3HAYUMOCTb HM3YyYCHHUS XUMHH JJIsi CBOEH
Oynyuiei mpodeccuu, MPOSIBIATh K HeH YCTOWYUBBINA HHTEPEC.

OK2.

Opranu3oBbIBaTh COOCTBEHHYIO JESTEIBHOCTb, BBIOMPATH THUIIOBBIE METOABI H
CHOCOOBI BBITIOJTHEHUS MTPOPECCUOHATIBHBIX 33/1a4, OLEHUBATh UX YPPEKTUBHOCTD
Ka4ecTBO.

OKa3.

HpI/IHI/IMaTI) pemiCHusd B CTAHAAPTHBIX U HCCTAHAAPTHBIX CUTyallUAX U HCCTU 3a HUX
OTBCTCTBCHHOCTB.

OK4.

OcylecTBIATh MOUCK M HCHOJb30BaHHWE HMH(POpPMAIMH, HEO0OXOauMON i
3¢ (peKTUBHOrO BBHIMOTHEHHS MPO(ECCHOHANBHBIX 3a1a4, Npo(ecCHOHATHLHOTO U
JUYHOTO Pa3BUTHSL.

OKS.

Hcmionb3oBarts I/IH(1)OpMaHI/IOHHO-KOMMyHI/IKaIII/IOHHI)IC TEXHOJIOTHUHU B
PO EeCCUOHAIEHON JESTEIHbHOCTH.

OKe6.

PaGoratp B KoIeKkTHBE M KoMmaHze, 3((EeKTHBHO o00maTbcs C KOJUIETaMH,
PYKOBOJICTBOM, ITOTPEOUTEIISIMHU.

OK7.

CamocTosTeNbHO ONpEeNensaTh 3a4add  MPO(ECCHOHAIBHOIO U JIMYHOCTHOTO
pa3BHUTHS, 3aHUMATHCS CaMOOOpPa30BaHUEM, OCO3HAHO IIAHUPOBATH MOBBILICHUE
KBaJTH(PHKALINN.




1.3. PacnipenesieHue olleHUBAHNS Pe3YJIbTATOB 00y4eHUsl 0 BUAAM KOHTPOJIsA

Kox u HaumeHOBaHMe 3JIeMeHTAa YMEHU A WJIM 3HAHUI

Bujael arrecranuu

Texywuti KoHmponw

Ilpomeosxcymounas
ammecmayus

V1. Ha3biBaTh: H3y4yeHHBIE BEIIECTBA IO TPUBHAIILHOW MJIU MEXIYHAPOIHON HOMEHKIIATYpPE;
OK2. OpranuzoBbiBaTh COOCTBEHHYIO JESTENBHOCTb, BbIOMpATh THUIOBBIE METOJBI U CIOCOOBI

BBITIOJTHEHUS MPOPECCHOHANBHBIX 33/1a4, OIICHUBATh UX Y(P(EKTUBHOCTH M KAUYECTBO.

OKI.

npodeccuu, MPOosSBIATH K HEH YCTONYMBBIN HHTEpEC.

[ToHMMAaTh CYIIHOCTh M COIUAIBHYIO 3HAYUMOCTh HW3YYCHHUS XUMHUU I CBOCH Oymymei

KomOunupoBaHHble
3aHATHSA, hopMa
KOHTPOJISl YCTHAs,
orpoc
WH/IMBUTyaJIbHBIH

Judh. 3auem 3a 1
cemecmp Ha baze
OCHOB8HO20 00Ue20
00pazosanus
9K3aMeH 2 cemecmp
Ha 6aze 0CHOB8HO20
0bwWe2o
00pazosanus

V2. OnpenensiTh: BAIEHTHOCTb U CTENIEHb OKUCIICHUS XUMHUECKHUX 3JIEMEHTOB, TUIl XUMUYECKOU CBSI3U B
COEIMHEHUSX, 3aps)l MOHA, XapaKTep Cpe/ibl B BOJHBIX PAaCTBOPAX HEOPraHMYECKHX M OPraHUYECKHUX
COCIMHEHUI OKHUCIIUTENb M BOCCTAHOBUTENb, IPUHAIJIEKHOCTh BELIECTB K pa3HbIM KiaccaM
HEOPraHMYECKNUX U OPraHUYECKUX COCIUHEHM;

OK 4. OcymecTBisTh HNOUCK M HUCHOJb30BaHME HH(pOpManuu, HeoOXxoaumou i 3¢(EeKTHUBHOIO
BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, TPOPECCHOHATBHOIO M IMYHOTO PAa3BUTHUS.

dopMa KOHTPOIIA
yCTHas U
IIACbMEHHAs 110
3auety Ne 1

Jug. 3auem 3a 1
cemecmp Ha baze
OCHOBHO20 00Ue20
0bpazosanus
9K3aMeH 2 cemecmp
Ha 6aze 0CHO8HO20
00We2o
00pazosanusl.

V3. XapakTepHu30BaTh: 3JIEMEHTHI MAJIbIX IIEPUOIOB IO UX MOJIOKEHUIO B [lepnoanueckoit cucreme [1.1.
MeneneeBa; oOmMe XUMHYECKHME CBOWCTBA METAUIOB, HEMETAIJIOB, OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX U OPraHUYeCKMX COEIMHEHUM; CTPOCHHWE U XUMHUYECKHE CBOMCTBA HM3YyYEHHBIX
HEOpPraHMYECKUX U OPraHMYECKUX COEIUHEHMI;

OK 7. CaMoCTOATENIbHO OIpEeNsiTh 3aJadd NpOoPECCHOHATBHOIO M JIMYHOCTHOTO pa3BUTHS,
3aHUMAaTbhCSA CaMO0Opa30BaHNEM, OCO3HAHO MJIAHUPOBATH IMOBBIIIEHNE KBATU(UKALINH.

OK 4. OcymiecTBiasTh MOUCK W HUCHOJb30BaHUE HH(oOpManuu, HeoOXoauMoil st 3¢ddeKkTuBHOrO
BBITIOJTHEHUS TPOPECCUOHANBHBIX 33/1a4, MPOPECCUOHAIBHOTO U INYHOTO PA3BUTHSI.

®opMa KOHTPOJIA
YCTHas, OIIPOC
VHIUBUYAJIbHBIMH,
I[Tposepxka [1/3 mo
AIIEKTPOHHBIM
nacrnopTam
XUMHUYECKHUX
AJIEMEHTOB

Jug. s3auem 3a 1
cemecmp Ha baze
OCHOBHO20 00Ue2o
obpazosanusl
9K3aMeH 2 cemecmp
Ha 6aze 0CHO8HO20
o0bwezo
00pazosanus




V4. OOBACHATH: 3aBUCUMOCTh CBOMCTB BELLIECTB OT UX COCTaBa U CTPOEHUS, IPUPOLY XMMUUYECKOH CBSI3U
(MOHHOM KOBaJIEHTHON, METAJUIMYECKOM U BOJOPOJIHOI ), 3aBUCUMOCTb CKOPOCTH XUMHUECKON PEAKIUU U
XMMHUYECKOI'0 PAaBHOBECHUS OT PA3JIMYHBIX (PaKTOPOB;

OK 6. PabGorate B KOMJIEKTHBE M KOMaHze, 3((EeKTUBHO OOIIATHCA C KOJUIETaMH, PYKOBOACTBOM,
MOTPEOUTEIISIMH.

KomOunnpoBaHHbIE
3aHsATUs,popma
KOHTPOJISI ~ yCTHaf,
orpoc
VHIUBUYAJIbHBIH,
nabopaTopHas
pabora Nel, Ne3

Jug. 3auem 3a 1
cemecmp Ha baze
OCHOBHO20 00Ue20o
obpazosanuisl
9K3aMeH 2 cemecmp
Ha 6aze 0CHOBHO20
obwezo
00pazosanus

V5. BbIIOJAHATE XUMHUYECKUI HKCHEPUMEHT: I0 DPACHO3HABAHUIO BAXKHEMIIMX HEOPraHWYECKUX U
OPraHNYeCKUX COCTUHECHUM;

OK 5. Hcnonb3oBaTh HH()OPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOIMH B HPOdeCcCHOHATBHOMN
JESITEIbHOCTH.

OK 7. CamocToATeNbHO ONPENeNaTh 3a/1a41 MPO(HeCCUOHATBHOTO U JINYHOCTHOTO Pa3BUTHS, 3aHUMAThCS
camM000pazoBaHHEM, OCO3HAHO IJIAHUPOBATH MOBBIIICHUE KBATH(PHUKALINY.

JlaGopaTtopHbie
3aHATUS
porpaMme
JUCUMIIMHBL B 1
ceMecTpe

10

Jug. 3auem 3a 1
cemecmp Ha baze
OCHOBHO20 00Ue2o
00pazosanus
9K3aMeH 2 cemecmp
Ha 6aze 0CHOBHO20

obwezo

0bpazosanus
V6.I1poBoauTh: CaMOCTOATENBHBIA MOUCK XMMHUYECKOH HMH(pOpMAalMU C HMCIOJIb30BaHUEM pasziauuHbIX | KomMOMHMpOBaHHBIE Tuch. sauem 3a I
HMCTOYHUKOB (HAyYHO-NOMYJISIPHBIX W3/JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa); | 3aHsATHS, bopma cemecmp wa 6aze
UCIIOJIb30BaTh KOMIILFOTEPHBIE TEXHOJIOTHH I 0OpabOTKH U Mepeiadn XMMUYECKOH MH(OPMAIIMY ¥ €€ | KOHTPOJISL ~ yCTHAs, 0CHOBHO20 0Bue20
IIPE/ICTaBICHUS B pa3IMYHbIX (hopMax; orpoc oBDpaz06aHLA
OK2. OpraHu3oBbIBaTE COOCTBEHHYIO JEATCHBHOCTh, BBIOMPATh THIIOBBIC METONBI M CIOCOOBI | yyyuBHyanbHSIL, P )
BBITIOJTHEHUS MPO(PECCUOHANBHBIX 3a/1a4, OLIEHUBATh UX 3PPEKTUBHOCTh U KaUueCTBO. sacTyMBaKKe 272322136:00 ;zgl:;’:;l’
OK 6. PabGorath B KOJJIEKTHBE M KOMaHze, 3((EeKTUBHO OOIIAThCS C KOJUIEraMH, PYKOBOACTBOM, JOKJIAI0B, P
OTPEOUTENAMH. pedepatos W

00pazosanus
V7. CBs3bIBaTh: U3Y4EHHBIN MaTepHai co CBOeH MpoecCHOHATBHON AeATEIbHOCTHIO; KomOunuposanusie | Jug. sauem sa 1
OK 6. PabGoratp B KoiekTHBE M KoMmaHzae, 3()(ekTUBHO 0oOIIaTbcs C KOJJIEraMH, PYKOBOJICTBOM, | 3aHSTHS, dopma | cemecmp Ha 6aze
NOTPeOUTENAMHU. KOHTPOJIL ~ YCTHAsl, | OCHOBHO20 0Ouje2o
OK2. Opranus3oBblBaTh COOCTBEHHYIO [€ATEIBHOCTb, BBIOMpPATh THUIOBBIE METOABI M CIOCOOBI | MUCHMEHHAs, OINPOC | 0OPA306aHUSA
BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3(P(PEKTUBHOCTH U KaYECTBO. WHIMBUAYAIbHBIN, | ok3amen 2 cemecmp

yuactue B KBH mno
xuMu B 1 1 BO 2

Ha baze 0CHOBHO20
o0bwezo




ceMecTpax Ha TeMy:

00pazosanus

«Xumus BOKpPYT
Hacy; «XHMUSA
MPUXOIUT Ha
MTOMOIIIbY
V8. pemiath: pacyeTHbIE 3374l 10 XUMHUYECKUM (DOpPMYJIaM U ypaBHEHUSIM. Komb6unupoBanHsie
OKl1. TIloHuMaTh CYIIHOCTh W COIMATBHYIO 3HAYMMOCTh HM3YUCHHUS XUMHH JIsI CBOCH Oymayiied | saHsaTus, dbopma Tluc. savem sa 1
npodeccuu, MPOsBIIATH K HEH YCTONYMBBIN HHTEPEC. KOHTPOIS  YCTHAS, | copoemp na Gasze
OK2. Opranu3oBbiBaTh COOCTBEHHYIO JESTEIBHOCTh, BBIOMpATh THIOBBIE METOABI M CHOCOOBI ompoc 0CHO8HO20 0BUye20
BBITIOJTHEHUS MPOPECCHOHANBHBIX 3a/1a4, OLIEHUBATh X 3(P(HEKTUBHOCTh U KAUECTBO. MHIMBHTyaJIbHbI oBa06aHILL
OK 7. CaMOCTOSITEIILHO ONPENeATh 3a1a9i MPO(HECCHOHATLHOTO M IMYHOCTHOTO Pa3BUTHS, 3aHUMAThCS IIpakTHyecKue 3’5 dnien 2 cemecm
caMo00pa3oBaHUEM, OCO3HAHO TJIAHUPOBATH MOBBIIICHUE KBATHU(UKAIIUH. paboter Ne 12,345 | o OCH%HOZOP
OK 5. Hcnonb3oBaTh HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTMHA B NPOQPECCHOHATHHOMN 3aciymmBanme o6
NEeSATEIbHOCTH. yeco
AOKJIa10B, 0bpazosanus
pedepaToB
3. 1. Ponp XuMHH B €CTECTBO3HAHUH, €€ CBSA3b C IPYTMMH €CTECTBEHHBIMHU HayKamH, 3HadeHue B Ku3HU | KomOunupoBanubie | JJugh. sauem 3a 1
COBPEMEHHOTO OOIIECTBA; 3aHATHSA, dbopma | cemecmp Ha baze
KOHTPOJISI ~ YCTHAsl, | OCHO8HO20 00Uje2o
MMCbMEHHAs!, ONpOC | 0bpazosanusl
WHIUBUTyaJIbHBIH, aK3amen 2 cemecmp
(bpoHTATBHBII Ha baze 0CHO8HO20
obwezo
obpazosanusl
3. 2. Baxueilmne XUMUYECKHE TOHSATHS: BEIIECTBO, XUMHUYECKHM SJIEMEHT, aToM, MojeKkyna, macca | KomOunupoBanusie | /Jugh. 3auem 3a 1
aTOMOB U MOJICKYJI, MOH, paJuKaj, ajuIOTPOIHs, HYKJIUIBl U H30TOIbI, aTOMHBIC S-, P-, d-opOuTaiu, | 3aHATHA, bopma | cemecmp na baze
XUMHYECKasd CBA3b, OJJCKTPOOTPULIATCIIBHOCTh, BAJICHTHOCTH, CTCIICHb OKHCIICHHA, FI/I6pI/I,ZII/ISaHI/I$[ KOHTPOJIA YCTHas, | OCHO8HO20 061,{4@20
opburanei, NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ, MOJb, MOJSPHAas Macca, MOJSPHBIA O00BEM | muchbMeHHas, ONpPOC | 06PA308aHUs
ra3000pa3HBIX BEIIECTB, BEIIECTBA MOJEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHHS, KOMIUIEKCHBIC MH/INBH/TyaIbHbII, sKsamen 2 cemecmp
COC/IMHEHHS, ~JMCIEPCHBIE ~CHCTEMBI, HCTHHHBIE PAacTBOPBI, DJEKTPONUTHYECKAS —JMCCOLNMANMSA, | (hpoHTAIbHDIIL Ha 6ase OCHOBHOZ0

KHCJIOTHO-OCHOBHBIC PCAKIIMKM B BOAHBIX pacCTBOpax, THAPOJIMU3, OKHCICHHEH BOCCTAaHOBJICHUC,
QJICKTPOJIN3, CKOPOCTH XUMHUYECKOH pCaKkuu, MCXaHU3M pCakKlnu, KaTaJln3, TEILJIOBOI BCP(I)CKT pCaKknuu,

o0bwezo
0bpazosanusl.




SHTAJBIMNSA, TEIUIOTa OOpa30BaHUA, HHTPOIUS, XMMHUYECKOE PaBHOBECHE, KOHCTAHTa PaBHOBECH,
YIJIEPOJHBINA CKeNeT, (YHKIMOHANbHAs TpyIIa, TOMOJIOTHS, CTPYKTypHas M IPOCTPAHCTBEHHAs
M30MepUsi, UHIYKTUBHBIA U ME30MEpHBIN dPPEKTHI, JIEKTPOPIII, HyKIe0(nI, OCHOBHBIEC TUIIbI PEAKLUI
B HEOPIaHUYECKOW U OPraHUYECKON XMUMUH;

3. 3. OcHOBHBIC 3aKOHBI XHUMHH: 3aKOH COXPAaHEHHMsS MAacChl BEIECTB, 3aKOH IOCTOSHCTBAa coctaBa | KomOunupoBanusie | Jugh. sauem 3a 1
BeuecTs, [lepuonnueckuii 3akon /.M. Menaeneesa, 3akoH I'ecca, 3akoH ABoraapo; 3aHATUSA, dbopma | cemecmp Ha b6aze
KOHTPOJISl ~ YCTHAsl, | OCHO8HO20 00uje20
NUCbMEHHAs!, OINPOC | 0OPA306AHUSL
UH/UBUIYAIBHBIA, | 9Kk3amen 2 cemecmp
(pOHTAIbHBIN Ha baze 0CHOBHO20
obwezo
00pazosanusi.
KomOunupoBannsie | Jug. sauem 3a 1
3aHATHSA, dbopma | cemecmp Ha baze
3. 4. OcHOBHBIE TEOPHHM XHUMHHU: CTPOCHHE aTOMa, XHUMHYECKHE CBA3H, DJICKTPOJIMTHYECKOH | KOHTPOJIS  YCTHAs, | OCHO68H020 06We2o
Jucconuanuu, KucCJIoT u OCHOBaHI/If/'I, CTPOCHUSA OPraHNYCCKUX U HCOPTAaHUYCCKUX COGI[PIHCHHﬁ; NHUCbMCHHAas, OIIPOC 06pa303aHu,q
UHAUBUIYAIBHBINA, | 9Kk3amen 2 cemecmp
(bpoHTATBHBII Ha baze 0CHO8HO20
obwezo
0bpazosanusl.
KombOunupoBauusie | Jug. 3auem 3a 1
3aHATHS, dopma | cemecmp na b6aze
KOHTPOJISL ~ YCTHasl, | OCHOBHO20 00uje20
3. 5. Knaccugukanuio 1 HOMEHKJIATypy HEOPTraHUYEeCKUX U OPIraHUYeCKUX COCTUHEHUH; MUCbMEHHAs!, ONpOC | 0bpazosanusl
WHIVBUAYAIBHBIN, | 9K3ameH 2 cemecmp
(bpoHTaNbHBII Ha b6aze 0CHO8HO20
o0bwezo
0bpazosanusl.
3. 6. [IpupoaHbIle ICTOYHUKY YTIIEBOJAOPOIOB U CIIOCOOBI UX MEPEepadOTKH; Kombummmposannrie | Jjup. sauem sa 1
3aHATHS, dopma | cemecmp Ha 6aze
KOHTPOJIS OCHOB8HO20 00U4e20




yCTHas1,TMCbMEHHAs,

00pazosanus

orpoc 9K3aMeH 2 cemecmp
WHUBUIYAILHBIA, | HA 6a3¢ OCHOBHO20
(bpoHTAITBHBII obue2o
006pazosanusl.
KomOunupoBanubie | Jug. 3auem 3a 1
37 B 3aHSTHS, bopma | cemecmp Ha 6aze
. 7. BemecTBa ¥ Marepuaibl, MIMPOKO HCIOIb3yeMbIe B MPAKTHKE: OCHOBHBIC METAUIBI U CILIABBI
» p » [P Y p > | KOHTPOJISI ~ YCTHAsl, | OCHOBHO20 0bWe20
rpadut, KBapIl, MHHEPAIbHBIE YIOOPEHHS, MUHEPAIbHBIC U OPTraHUYECKHE KUCIOTHI, IEIOYH, aMMHUAK,
MUCHbMEHHAsI, OIPOC | 0OPA3068AHUSL
yIJIEBOJOPO/BI, (PEHOJI, AHWIWH, METaHOJ], STaHOJ, JTHICHIJHMKOJb, TJIHIEPUH, (OPMAIBICTH]I, N
WHIWUBUAYAIBHBIN, | 9Kk3amen 2 cemecmp
alleTanbJeruy, aleToH, TJII0KO3a, caxapo3a, KpaxMmall, KJIeT4YaTka, aMHHOKHCIOTHL, OeNKH, .
(pOHTAIbHBIN Ha baze 0CHOBHO20
WCKYCCTBEHHBIE BOJIOKHA, KAYYYKH, IJIACTMACCHI, JXUPBI, MblJIa U MOIOIIHE CPEICTBA.
obwezo
00pazosanusl.

1.4. PacnipeaesieHre THIIOB OLCHOYHBIX CPEICTB 110 3JIEMEHTAM 3HAHUI M YMEHUM TeKYLIero KOHTPOJIs

Copep:xanue yueOHOT0
MaTepuaJa no
nporpamme Y]

Tun KOHTPOJILHOI'0 3aJaHUSA

Y1

Y2

Y3

Y4

Y5

Yo

b\

Y8

31

32 33 34

35

36 37

Pa3znen. 1Heopranuveckasi XuMusi

Tema 1.1.
Beenenue. Ilpeamer
xumuu. OCHOBHBbIE
nepBOHAYAJbHbIE
TOHSITHS M 3AKOHBI
XHUMMH..

4

17

Tema 1.2,
[Mepuoguyecknii 3aKoH,
Ilepuoguueckas
CHCTEMAa XUMHUYECKHX
ajaementoB JI.A.
MeHpaeaeeBa M CTPOEHHE

17

17

12 11,12
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aToMa

Tema 1.3.
CtpoeHne BenecTna.

17

12

Tema 1.4.
Bona. PacTBopbl.
DJIEKTPOTUTHYECKAS
AUCCOLMALHS.

17

17

17

Tema 1.5.
Knaccupuxanus
HEOPraHNYeCKUX
coeIMHEeHHH U UX

CBOJiCTBA.

17

12

Tema 1.6.
XuMu4yecKue peakiuum.

17,17

17

17

17

Tema 1.7
MeTtaJuibl U HEMETAJJIbI

17

11,12

12

Paszoen 2. Opranuveckasi XuMus

Tema 2.1.0cHOBHBIE
NMOHATHS OPraHUYecKou
XHUMHH " Teopus
CTPOEHUSI OPraHMYecKHX
coeTUHEeHHU

A.M.ByTtiepoBa

17

11,12

12

11,12

Tema 2.2.
YriaeBogopoanl M UX
NPUPOAHbIE HCTOYHUKH.

17

17

12

11,12

Tema 2.3.
Kucaopoaconep:xamiue
OpraHnveckKue
COeIMHEHU.

17

11,12

17

17

12

Tema 2.4.
A3oTcoaep:kaiue
OpraHM4YecKne coeJUHEeHHs.
IHonumepsl.

17

17

17

Tema 2.5.
YrieBoanbl

17

11,12

17

12

11,12

11




1.5. PacnpenesieHue TUIIOB OLEHOYHBIX CPEACTB IO 3JIEMEHTAM 3HAHMHM U YMEHHMH KOHTPOJHUPYEMbIX HA NMPOMEKYTOUYHOM
arrecTalum

Conep:xanne T KOHTPOJILHOIO 3a1aHUA

y4aeonoro matepuana |y1 (y2 [y3|[y4 |[V5][Ve6 |V7 [y8 |31 32 33 34 35 36 37
1o nporpamme Y /{

Pazoen 13 |13 13 |13 13 (13 |13 |13 13 13 13 13 13 13 13
1. Heopranuueckasi

XUMHUSA

Pazoen 2. 24 | 24 24 | 24 24 | 24 24 | 24 24 24 24 24 24 24 24 24 24 24
Opranuyeckas

XUMHUA
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2.CIIEUOUKAIUSA ONEHOYHBIX CPEJCTB

2.1. HazHauyeHue

Crenudukanueld yCTaHABIMBAIOTCI TPEOOBaHUS K COACPXKAHUIO U
oOpMIIEHHIO BapUaHTOB OIICHOYHOTO CpEACTBAa: TMpaKTH4Yeckas padora
(mpakTHYecKoe 3aJaHKE), YCTHBIM OIMpOC, PEIIeHHE Pa3HOYPOBHEBBIX YUYEOHBIX
3aj1a4, JOKJIapI(co00IIeHus), pedepart.

[IpakTuueckas paboTa (MpakTHUECKOE 3aJaHKE), YCTHBIM OMpPOC, PEIICHHE
Pa3HOYPOBHEBBIX y4eOHBIX 3ajad, JTOKJIa]Tb1/COOOIISHHUS], pedepar
peIHa3HAYeHbI JJIsl TEKYIIEr0 KOHTPOJIS U OLEHKH 3HAHUM U YMEHHUM CTYJIEHTOB
no mporpamMme y4eOHOW IUCHMIUIMHBI XHUMHS OCHOBHOW MpodeccHOoHaTbHON
oOpazoBarenbHoil nporpammbl CIIO no cnenuanbroctu: 19.02.03 Texnonorus
xJie0a, KOHAUTEPCKUX U MAKAPOHHBIX U3JCIIUN.

2.2. KoHTMHIeHT aTTecTyeMbIX:00yuarouuecs 1 Kypca Ha 6aze 0CHOBHO2O

0bwe2o 0bpazosanus

2.3. ®opma ¥ yCJIOBUSA aTTECTALUM:

Texymmuii KOHTpOJIb MPOXOJUT MO TeMaM Y4eOHOM JIMCUUILTUHBI
CaMOCTOSATENIbHBIX 3a/JaHHM, MPAKTUYECKOW pabOThl, KOHTPOJIBHOM pPabOTHI,
TECTOBBIX 3a/IaHUH, BOIIPOCOB JJIsI CAMOIIPOBEPKH.

[IpomexyTouHas arrectauuss NpoBOIUTCS B (opme coOecepoBaHUs IO
3aBEpUICHUIO OCBOCHHUS Y4YeOHOro Mmarepuana ydyeOHOW JUCHMIUIMHBL, IIpU
MOJIOKUTENIBHBIX Pe3yIbTaTax TEKYIIETro KOHTPOJIA 3a MEPBBIA ceMecTp, B (popme
KOHTPOJIbHOM paboThI 3a MEPBBII CEMECTP U HK3aMeHa 3a BTOPON CEMeCTp.

2.4.BpeMsi BbINOJIHEHUS

Ha BrinonHeHne TeKyIero KOHTPOIsl OTBOAUTCS:

npakTuieckas padota (mpakTUUeCcKOe 3a/ilaHue) — 45 MUH,

YCTHBIN onpoc — 15 muH,

KOHTpOJIbHAasA padoTa — 45 MuH,

peIIeHNe pa3HOYPOBHEBBIX yUueOHBIX 3a1a4d — 90 MuH,

JOKIaael/coobmenust — 1 yac (moarotoska), 20 MuH (3aciayIlIMBaHHE),
pedepat — 1-2 vaca (nmucbMeHHbIH), 10 MuH (00CYXICHHE).

Ha moaroroBky u Hanucanue qudepeHImpoBaHHOTOo 3aueTa (45-60 MUHYT).
Ox3ameH —90 MUHYT

2.5.Pexomenayemasi JIuTepaTypa 1Js pa3padoTKi OLEHOYHBIX CPeICTB U
NMOATOTOBKM 00YYAKOIIMXCH K aTTECTAIUM.

KHurootecneyeHHOCTh
buoanorpaguyeckoe onucanue U3IaAHUA OcHoBHasi/ KoJ1-Bo.
(aBTOp, 3arj1aBue, BUA, MECTO M IO/l U31aHUA, [IONMOJHUTEIbHASA DK3. B JJIEKTPOHHBIE
KOJI. CTP.) iiMTeparypa ono1. pecypcbl
CIIoIY
bopucos, A. H.
AHanmuTHuyeckast xumus. Pacuersl B OCH. OBC Opaiit
KOJIMYECTBEHHOM aHAJIN3e | Y4eOHUK U
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https://urait.ru/bcode/471137

npaktukyM it CI1O / Bopucos A. H.,
Tuxomuposa U. 0. -3-e uza., ucrp. u zom. -
Mocksa : FOpaiir, 2021. - 146 c. -
(ITpodheccronanpHOE 0Opa3oBaHue).

Huxutuna, H. I'.

IAHAJTMTUYECKAsI XUMHUSI ;| YICOHUK U TPAKTUKYM
it CI1O / Hukuruna H. T'., Bopucos A. T,
Xaxanuna T. U. ; nox pea. Hukurunoit H. I'. -
4-e uzn., mep. u nom. - Mocksa : FOpaiit, 2021. -
394 c. - (IlpodeccronanbHOe 00pa3oBaHME).

OCH.

ObC HOpaiit

Xaxanuna, T. W.

Opranndeckast XUMusi: yaeOHOE TT0CoOue s
cpenHero npodeccuonanbHoro oopazosanus / T.
M. Xaxanuna, H. I'. Ocunenkosa. - Mocksa:
FOpaiit, 2019. — 396 c.

OCH

DbC IOpait

Kynpsmesa, H. C.

Du3nyuecKkas ¥ KOJUIOUIHAS XUMUS . YICOHHUK
npaktikym it CITO / Kynpsiiesa H. C.,
bounapesa JI. I. - 2-¢ u31., iep. u Jo1. -
Mocksa : FOpaiit, 2021. - 379 c. -
(ITpodheccronanpHOE 0Opa3oBaHMe).

OCH.

ObC HOpaiit

["aBpoHckas, 1O. 1O.

Komtonanast Xumus © y4eOHUK U IPAKTHKYM JISI
CITO / T'aBponckas 1O. 1O, ITak B. H. -

Mocksa : FOpaiir, 2021. - 287 c. -
(ITpodheccnonanpHOE 0OOpa3oBaHKeE).

ITo1I.

ObC HOpaiit

MapteiHoBa, T. B.

XUMUS : y4eOHHUK U MPAKTUKYM JJIsl CPETHETO
npodeccuonansHoro oopazosanus / T. B.
MaprtsinoBa, 1. B. ApramonoBa, E. b. 'onyHoB
mot obmieit pexakueit T. B. MapTeiHOBOM. — 2-
e u3z., ucnp. u non. — Mocksa: FOpait, 2021. —
368 c.

VTOII

ObC IOpaiit

Huxkutuna, H. T

OO6m1as 1 Heopranudeckas xumusi. B 2 4. Yacts 1.

TeopeTnueckue OCHOBBI | YU€OHUK U MPAKTUKYM

st cpeiHero npogecCHuOHATBLHOTO 00pa30BaHUS
H. I'. Hukutuna, B. U. I'peGenbkoBa. — 2-¢

u3J1., nepepad. u gon. — Mocksa: FOpaiit, 2019.

— 211 c.

J1OI1

ObC HOpaiit

IATleKcaHIpoBa, J. A.

AHanmMTUYeCKast XuMus B 2 kHurax. Kuawura 1.
XMMHUYEeCKUE METO/bI aHAJIN3A | YUEOHUK U
MPaKTUKYM Ul CPEIHEr0 MPOopeCCHOHATBLHOTO
oOpazoBanus / 3. A. Anekcanapona, H. I'.
["afiqykoBa. — 3-€ U3., UCIIP. U J101. — MOCKBa:
FOpaiit, 2019. — 537 c.

o1

ObC IOpaiit

ATleKcaHIpoBa, J. A.
AganuTryeckas XuMud B 2 kaurax. Kaura 2.
DU3NKO-XUMHYECKHE METO/IbI aHAIIN3A : YICOHUK

on

M IIPAKTUKYM JJISI CPECAHECTO HpO(bCCCI/IOHaJ'IBHOFO

OBbC 0paitt
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https://urait.ru/bcode/469423
https://www.biblio-online.ru/bcode/431143
https://urait.ru/bcode/469464
https://urait.ru/bcode/470356
https://urait.ru/bcode/469554
https://www.biblio-online.ru/bcode/438695
https://www.biblio-online.ru/bcode/430606
https://www.biblio-online.ru/bcode/432754

oOpa3zoBanus / D. A. Anekcanaposa, H. I
["aiimykoBa. — 3-¢ u31., ucmp. u Aorn. — MockBa:
Opaiit, 2019. — 344 c.

3.BAPUAHTHI ONEHOYHBIX CPEJICTB

TemaTHka 3a4€TOB 110 HeOpFaHquCKOﬁ XUMHUH B IIEPBOM CEMECTPE HA 1 Kypce:

1.

2.

~

3Haku xumudeckux snemMeHToB (10 meramnoB, 10 HemeTamwioB), BeIBOJ (Gopmys
OKCHJIOB COOTBETCTBYIOIIUX MO 3aJaHuI0 dnieMeHToB yepe3 HOK.

Tunbl peakuuii 1O KOJJIMYECTBEHHOMY IPHU3HAKY, PACCTaHOBKA KOA(PPHUIMEHTOB,
OTpe/ieNIeHUE KJIacCOB BEIIECTB.

Omnpenenenue, TMONyYe€HHE, XHUMHUYECKHE CBOWCTBA OCHOBHBIX  KHCJIOTHBIX
aM(OTEpPHBIX OKCH/IOB.

Omnpenenenne, HOMEHKJIATypa, XMUMHUYECKHE CBOWCTBA, MOJYYCHHWE OCHOBAaHHH Ha
ocHoBe TO/I.

OOmue cBoiicTBa KHCJIOT, cBoMcTBa Kuciot/okuciureneii: H2SO4(p), H2SO4(k),
HNO3(p), HNO3(x).

Homenknarypa kucior u coimed (5  OECKUCIOPOAHBIX  KUCIOT, 8
KHCIIOPOJICO/ICPIKAIIUX KHUCIIOT).

CtpoeHue 2IIeKTPOHHBIX 000JIOYEK aTOMOB MAJIBIX M OOJIBIITNX MTEPHOIOB.

JIMKTaHT 1O TEPMUHOJIOTHUH.

Temaruka /3 ¥ 324€TOB 10 OPraHUYECKOl XMMHUH BO 2 ceMecTpe

NOR WD

YcrHBIE 3a4€ThI (BCe TaOIHUIIBI IT0 TEMaM IIPOTPaMMBbI)
J1/3 Nel o ankanam

J1/3 Ne2 1o ankeHam

J1/3 Ne3 o ajkuHam

J1/3 Ned 1o cimpram

[TcbMeHHBIE 3aUeThI

2.1 Tlo Teopuu bytiepoa A. M. — MMCHbMEHHEBIH OIIPOC B KJ1acce

2.2 Tlo nukIoankaHaM - TUCEMEHHBIN OTPOC B KJIacce

2.3 Ilo ankanueHam -MMCbMEHHBIH ONPOC B Ki1acce

2.4 Tlo apoMaTHYeCKUM YIIIEBOAOPOIaM - MMCbMEHHBIIN ONPOC B Ki1acce
2.5 Tlo anmperuaam - MUCHMEHHBIN OIIPOC B KJIacce

2.6 TTo keToHaM - MUCEMEHHBIHN OMPOC B KJIAcCe

2.7 I1o xapOOHOBBIM KHCIIOTaM — IIpakTHyeckasi padora Ne3

2.8 Tlo munuaam — npaktudeckas Ned

2.9 o amuHaM — mpakTH4eckast pabora NoS

IIpumeyanus:
1. TemaTuka 3a4€eTOB H [I/3 CTPOUTCS MO CXeMe:
1.1 Onpenenenue, knaccudukaius, HOMEHKIAaTypa (3 Tpou3BOIBHBIE (POPMBI C
paauKanaMu, o KOTOPBIM JAr0TCs Ha3BaHU);
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IIpakTH4eckoe

HBIX COJIEH.

1.2 3oMepusi KOHKpPETHOTO BEIIeCTBa C NpUMEpaMH U YKa3aHHEM BHUIA
M30MEpUU;

1.3 XuMuyeckue CBOWCTBa KOHKPETHBIX BEIIECTB IO 3a/laHUIO0 [I/3 HA OCHOBE
YpaBHEHUH peaKUuii;

1.4 Tlomyuenue

[lpr cocraBiaeHMH YypaBHEHHH 00S3aTENbHO [AIOTCS Ha3BaHHS pPEaKLUsM,

BEIECTBAaM, YKa3bIBAIOTCA UX TOMOJIOTHYECKHE psiabl. TeMaTHKu NpakTHYecKuX

padoTt mo xumuu Ha 1 Kypce

2.1 Ilpaktnueckoe 3ansatue Nel mo TOJl: «XuMHuUecKue CBOMCTBA BEIIECTB Ha
ocHoBe TO/I, cocTaBneHre ypaBHEHUN peakiuid THAPOIIN3a COJICH;

2.2 Ilpaktnueckoe 3anstue No2 «PemeHue ypaBHEHHMA  OKHCIUTEIHHO-
BOCCTaHOBUTEIIBHBIX PEAKIMii METOAOM JIEKTPOHHOTO OaiaHcay;

2.3 Ilpaktnueckoe 3anstue Ne3 «Pemenue 3agad ®  ympakHEHUH 110
KHCJIOPOJICO/IEPIKALLUM COETUHEHUSAM,;

2.4 Tlpaktnueckoe 3ansaTHe Ned «PermeHue 3amad W yNpaXHEHUW 10 TeMaM
«AMUHBL. AMUHOKHCIIOTBI»Y;

2.5 Tlpaktuyeckoe 3anstue Ne5 «PemieHuwe 3amad U yOpakHEHUH IO BCEM
MPOUJECHHBIM TEMaM.

TemaTuKa NpaKTHYeCKUX PadOT 0 XUMHUM HA MEPBOM Kypce:

1. JlaGoparopnas pabora Nel «MccnenoBanue 3aBUCHMOCTH CKOPOCTH

pPEeaKuu OT KOHIICHTPAIIUU PEearupyroIIUX BEIIECTB U TEMIIEPATyPhI».

2. JlaGoparopuas pabora Neo2 «[IpoBeneHne peakuu oOOMEHa MEKIY
pacTBOpaMH AJIEKTPOJIUTOB, COMPOBOKIAIOMIMXCSA OOpa30BaHHEM Trasa,
0CaJIKa U MAJIOAMCCOLMUPYIOLIETO BEILIECTBAY.

JlaGopaTtopHnas padora Ne3 «HccineqoBaHue CBONCTB XJIOPHOM BOJIBI.

JlaGopaTtopnast pabora Ned «[lonyuenune ammuaka, M3y4eHUE €ro CBOWCTB

U CBOMCTB €r0 COCTUHEHUII.

5. JlaGoparopnas paborta N5 «lMcciemoBaHue B3aUMOJICHCTBUSL METAIIIIOB C
KHCIIOTaMU, KOPPO3HS METAJLIOBY.

6. JlaGopatopnas pabora Ne6 «Ilomyuenue ruapokcuga xpoma (111,
uccienosanue cBoictB coemauuenuit xpoma (1), (1), (V1) u mapranima
(VID»

7. JlaGoparopHas pabota Ne7 «OmpexneneHue yriepoja ¥ BOAOPOAa B
OpPraHMYECKOM BEILIECTBEY.

8. JlaGoparopnas pabota Ne8 «[lomydyeHue THiIeHA U3 STUIOBOTO CIIUPTA U
WU3Y4YEHUE €TI0 CBOMCTBY.

9. JlaGoparopHas pabora Ne9 «IlonydyeHue aneruieHa u3 KapOuaa KaibLus
Y U3Y4YEHHUE €T0 CBOMCTB)»

10. JTaboparopHas pabota Nel0 «MccnenoBanue CBONCTB CIIUPTOBY.

11. Jlaboparopnas pabGota Nell «lMccnenoBaHue CBONCTB albIeTrW0OB U
KETOHOB.

12. Jlaboparopuass pabora Nel2 «lccienoBanue CBOWCTB KapOOHOBBIX
KHUCTIOT».

~ow

3ansaiTie Ne 1 «CocraBjeHMe YpPaBHEHHIl peaknuil TIMIPOIM3a Pa3jind-

Llens pabotsl: [IpoBepuTh Ha MPAKTUKE YMEHUS YUAIIUXCS

ypaBHCHI/IH pCaKku HOHHOT'O O6MCHa, TuapoJIn3a coJIeil.

1.

OnpenenuTtsd KJIacc ¥ XapaKkTep CIEAYIOINX BEIIEeCTB, JJIs BEIIECTB

SJICKTPOJHUTOB COCTABUTH YPABHCHUSA PCAKIIUU JUCCOLTHUALINH.
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11
1.2
1.3
1.4
1.5
1.6
2.

NaOH, MgCl,, CuO, Na S04, Hz, HC1, CO>
NaNOs, Ca(OH)2, H20, HzS, HBr, Brz, SO2
KOH, Ca(N0s)2, HNO3, CusS, Clz, ZnO, AgClI
H2S04, SO3, N2, Mg(OH)2, AICl3, K20, S
ZnCl2,N20s, H2S03, CaO, Fe(OH)s, SO, NazS
AL>03, NO, KC1, MgS04, FeCls, C, H2SiOa.

CocTaBuTh YpaBHCHHUA peaKuHﬁ MCXKAY CICAYIOINIMMU BCIICCTBAMU B

MOJICKYJISIPHOM, TIOJTHOM M KpaTKOW MOHHOHU (opmax:

2.1
2.1
2.2
2.2
2.3
2.3
2.4
2.4
2.5
2.5
2.6
2.6
3.

cynbdat HaTpus U XJa0pu 6apus
TUAPOKCHT Oapus U XJIopu1 Meau (2)
Cynb(QUI HATPHUS U XJIOpUA Menu (2)
THJIPOKCHU HATPUS M CEpHAsi KUCIIOTA
cepHasi KUCIIoTa M OKCHI Menu (2)
TUAPOKCU HATpusI U cynabdat meau (2)
THJIPOKCHUJ KaJIMsl U Q30THAS! KUCIIOTa
cynbdun Kanus u cynbdar meau (2)
CepHas KHCIIOTa U OKCHJI KaIus
rUApoKCcUa Kanus u ¢pochopHas KucioTa
A30THasl KUCJIOTA U OKCUJ KaJTus

HUTpAT cepedpa 1 XIJIopua Oapus

CocTaBuTh YpaBHCHUA peaKHI/Iﬁ ruapoJim3a CICAYInuX coJie B MOJ'IGKy.]'ISIpHOﬁ,

MOJTHOM U KPaTKOM MOHHOU (hopMax, ONPEIeIUTh XapaKTep Cpeabl:

3.1
3.2
3.3
3.4
3.5
3.6

K2S, CuCly, KCI

KC1, MgClz, NazS

KNOs3, FeCl,, NayS0s3

NaCl, FeCl,, Na2SiO3
K3COs3, Ba(N03)2 ,Mg(NO03)2
K2Si03, BaCly, Fe(NO03).

IIpakTuyeckoe 3anaTHEe Ne 2 «PemieHne ypaBHeHUH OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX PeaKIMii

METOAOM IJICKTPOHHOI'O 0anaHca».

Hens paboTh:

HpOBepHTB 3HAaHUA YyYaluxcCsa II0 YMCHUIO PpPCHIaATb YPABHCHHA OKUCIUTCIBHO-

BOCCTAHOBUTCIBHBIX peaKI_II/Iﬁ MCTOAOM JBJICKTPOHHOT'O OanaHca.

3aZ[aHI/Ie: Pemmths YpaBHCHUA CIICAYIOIUX OKHCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ METOAOM

SJICKTPOHHOI'O Oananca.
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IIpakTnyeckoe 3aHaTHe Nt 3 «Pemienme pacyeTHBIX 3aJda4y W YNPakHeHWHd 1O Teme:
«Kap0oHOBBIE KHCTOTHI».
1. CocrtaBuTh ypaBHEHHUS peakinii KapOOHOBOM KMCIIOTHI OOIIHME CO CBOMCTBAMU

HEOPTaHWYECKUX KUCIIOT. YKa3aTh TUIIBI XUMUYECKUX PEaKIUid, KJIACChI
BEIICCTB:
1.1.CH;COOH+Na—
1.2. CH;COOH+Na,0O—
1.3.CH3;COOH+NaOH—
1.4.CH3;COOH+Na,CO3—
2. CocTaBuTh YpaBHEHUs peakiuii 00pa30BaHUs U THAPOIIU3A:
2.1.YkcycHoaTHioBoro aupa
2.2.YKCYyCHOMETHUIIOBOTO 3(pupa
2.3.MypaBbHHOMETHUIIOBOTO upa
2.4. MypaBbUHOAITHIIOBOTO dupa
3. OcyIiecTBUTh CXeMy MpEBpaIleHu i, COCTABUTh COOTBETCTBYIOIUE YPABHEHUS

peakuuii. J[aTe Ha3BaHUS BCEM BEILIECTBAM:
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HpaKTuquKoe 3ansitue Ne 4 «PemeHue PaCY€THBIX 3aJa4 M ynpamnemu"l mo TeMe:

«AMHMHBI».
Bapuant 2

1. CocraBUTh ypaBHEHUS PEaKUU MTOJIYUEHHS CIECIYIONIUX BEIIECTB, YKAa3aTh

UX TOMOJOTHYECKUM pag, AaTb UM Ha3BAHHA!

2. C KakuMH U3 3aJJaHHBIX BEIIECTB MOXKET B3aUMO/ICHCTBOBATh aMMHaK,
COCTaBUTh YPABHECHHS COOTBETCTBYIONIUX PEAKITHIA:
XJIOPYKCYCHAs KUCJIOTa, YKCYCHAs! KUCIIOTA, XJIOPUCTBIA BOJOPOS

3. Kakwue BemecTBa MokHO onpeaeautsb ¢ moMoinbio Cu(OH).cpeau
MIEPEUNCIICHHBIX HIKE BemecTB. COCTaBUTh YPaBHEHUS COOTBETCTBYIOIINX
peakuui:
METaHOBasl KMCJIOTa, IIPONaHallb, YTaHOI.

4. B 4em mposBISETCS CXOJICTBO IO XUMUYECKUM CBOMCTBAM MEXIY:

aAMMHAaKOM N aHUJIMHOM

Bapuant Ne4
1. CocraBuUTh ypaBHEHUS peakLUUi MOTYYEHUS CIEYIOLUX BEIIECTB, YKa3aTh

UX TOMOJOTHYECKUM pad, 1aTb UM Ha3BAHUWA!

2. C KakuMU U3 33JIaHHBIX BEIIECTB MOXKET B3aMMOJICHCTBOBATh AMMHAK,
COCTaBUTh YPAaBHECHHSI COOTBETCTBYIONIUX PEAKITHIA:

XJIOparuJipuji yKCyCHOM KHUCIOThI, O€H30J1, BOJIA.

3. Kaxkwme BemecTBa MOXHO omnpeaenuTh ¢ momomsio AgoOcpenn
MEePEUNCIICHHBIX HIKE BenecTB. COCTaBUTh YPaBHEHUS COOTBETCTBYIOIIHNX
pEaAKIINK:

METaHOJI, dTaHaJlb, POTIMOHOBAsT KUCJIOTa
4. B 4em mposiBISETCS CXOJICTBO TT0O XUMUYECKUM CBOMCTBAM MEXITY:

aMMMAKOM U IIPOIIMJIaMHUHOM
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IIpakTyeckoe 3ansitne Ne 5 «PemeHue pacyeTHBIX 3aa4 W yNpa)kHeHHe M0 TeMe:

«AMHHOKHCJIOTBI».
[enp paOoThI: 3aKpENUTh IPU PEIICHUH YIIPAKHEHUHN 3HAHUS 110 XUMHUYECKUM

CBOMCTBaAM U IMOJIYUYCHHUIO AMHUHOKHUCIIOT.

1.

CocTaBuTb 2 ypaBHEHHUSI pEAKLIMI MOTYyYEHUs HATPUEBOM COIU
1 o — aMMHOMACIIIHON KHMCIIOTBI

2 } — aMUHOTIPOTIMOHOBON KHUCIIOTHI

3 0. — aMHHOYKCYCHOW KUCJIOTBI

40— aMI/IHOBaJIepI/IaHOBOﬁ KHCJIOTHI

VYkazaTh KJ1acChl HCXOAHBbIX U KOHCYHBIX BCIICCTB, 1aTh UM Ha3BaHMII.

2.

[TosryunTh BO3MOKHBIMH CIIOCOOAMU:

1 Tpunentuy B — aMUHOIPOIMOHOBOM KHCIOTHI
2 TpULIENTH Y — AMUHOMACIISTHON KUCIIOTHI

3 IuuenTu] o — AMUHOYKCYCHOW KMCJIOTBI

4 nuuentun f — aMHUHOBaJIEPUAHOBOW KUCIIOTBI
CocTaBuTh (hOpMYJIIBI BOSMOXKHBIX H30MEPOB:

1 B — aMuHOMACISTHON KUCIIOTHI

2 B — aMMHOBaJIEPUAHOBOM KUCIOTHI

3 B — aMHMHOKAPOHOBOM KUCIOTHI

4 Y — aMMHOKAaIpOHOBOM KHCJIOTHI

JlaTh Ha3BaHUSI BCEM U30MEPAM.

4.

Jlokazath aMm(pOTepHBIi XapakTep CIeIYIONUX aMUHOKHUCIIOT:
| o — aMUHONIPONTMOHOBOMN KUCIOTHI

2 B — aMHMHOTIPOTTMOHOBON KUCIIOTHI

3 0. — aMUHOYKCYCHasi KHCJIOTa

4 B — amuHOMACIISIHAs! KUCTIOTA

CocTaBUTh COOTBETCTBYIOIINE YPABHEHUS PEAKLIHM.

Ocy1iecTBUTh NpeBpaICHUS
1 mponaHoBasKUCIOTa— XJIOPIPONAHOBASKUCIOTA—aMHHOIIPOIIAHOBAs KUCIIOTA
2 MponaHOBasKUCIOTa— aKPUJIOBASKHCIOTA—aMHUHOIIPOIIAHOBAsA KUCJIOTA
3 YKCYCHBIN aJIbAEru1—yKCyCHAasl KUCI0Ta—...—> 0L — aMUHOYKCYCHAasl KMCJIOTa
4 nponaHaab—IPONHOHOBAsA KUCIOTa—>...—aMUHONPOIIMOHOBAs KHCIOTA
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JlaGopaTopHast padora Ne 1 «MHMcceienoBaHue 3aBHCHMOCTH CKOPOCTH PpeakUuH OT KOH-

HEHTPALUH PearupyoIuX BelecTB H TeMIEPATyPbI».
OmnpIT 1. 3aBUCUMOCTH CKOPOCTH PEAKLIMU OT KOHIEHTPAIIUU PEarupyOIINX BEIIEeCTB.

Na2S203+H2S04=Na;S04+S021+S | +H20

B tpu npoOupku HanmuTh pazbasiaeHHsbli (1:200) pactBop THOCYIb(haTa HATPUS; B
MEPBYIO — 2MJ1., BO BTOPYIO — 4 MIJI.BOZbI, BO TPEThIO — 6 MII.

B nepByto npoOupKy HaIUTh 4 MI.BOJBI, BO BTOPYIO — 2 MiI. B Kaxkayto mpoOupky
Nn00aBHUTH 1O 5 Karenb pa30aBICHHON CEPHOI KHCIOTHI.

TouHO OTMETUTH (CEKyHIOMEp), Yepe3 CKOJIBKO CEKYH Mocie 100aBIeHUs KUCIOTHI
MOSIBUTCSI MYTh B KaXJ10M poOUpKe.

Pesynprar 3anucats o popme.

Bpewms no
Ne mpoGupku [TpunuTo pacTBOpa MOSIBJICHUS V=1/t
MYTH, CEK.
Na>S»>03 H>O H2SO4
1 2 MJL. 4 mi. SK.
2 4 M. 2 ML SK.
3 6 MJI. 0 SK.

CdopmynupoBath BHIBOJ] O 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPALIUU

pearupyromux BCIICCTB.

OnpIT 2. 3aBUCUMOCTh CKOPOCTH PEAKLIUU OT TEMIIEPATYPBHI.

B3ste pactBopsr Na2S203 1 H2SO4 B TO# jke KOHIIEHTpAIMH, YTO U B TPEABLIYIIEM
onbite. Hamute B Tpu npoOupku 1o 2 mi.pactBopa NazS203, B [pyrue Tpu mpoOUpKHU MO 2 MIL.
pactBopa H2SO4. OTMETUTB TEMITEpaTypy BO3AyXa B J1aOOPaTOPUH.

B niepByro nmpodupky mo6aButh HoSO4. OTMETHTE Yepe3 CKOJIBKO CEKYH]T MTOSIBUTCS MYTh.

Bo BTopyro npodupky no6asuth HoSOs4 ¥ MOMECTHTh B XUMHUYECKHIA CTAKaH C TETUION
BOJIOM. 3a TeMmepaTypou CIeauTh Mo TepMoMeTpy. OTMETUTD Yepe3 CKOIBKO CEKYH/I MOSIBUTCS
MyTb. [IOBTOpPUTB OMBIT ¢ TpeThel MpoOUPKOM, HarpeB peareHTHl B CTakaHe ¢ BO/10i Oosee

BBICOKOM TemIeparypsl. 3arucarh pe3yibTarT 1o Gpopme.

Bpewms no
Ne mpobupku ITpunuro pactBopa HOSIBJICHUS V=1/t
MYTH, CeK.
Na>S,03 H>SO4
1 2 MJL. 2K. T°C
2 2 MJI. 2K.
3 2 MIL 2K.

CdopmynrpoBaTh BBIBOJ] O 3aBUCUMOCTH CKOPOCTH PEAKIIUH OT TEMIIEPATYPBhl.
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JlaGopaTopHasi padora Ne 2 «IIpoBenenue peakuuii 00MeHa MeKAy PacTBOpPaMH 3JeKTPOJIUTOB,
NpOTEKAININX ¢ 0o0pa3oBaHMEM O0CaAKa, BbIJEJEHHEM Tra3a WIM MaJ0 JHCCONMHPYIOIIEro

BemiecTBa. cnbITaHHE PACTBOPOB COJIeii HHIUKATOPOM).
OnpiT 1. Peakius oOMeHa, nayimas ¢ 00pa3oBaHUEM OCaJIKa.

B npoOupKy HaJIuTh HECKOJIBKO Karmelb XJI0puaa 0apus u 100aBUTh HECKOJIBKO Karellb
pacTBopa cyibdaTa HaTPHSL.

OnbIT 2. Peakuus oOMeHa, uayias ¢ o0pa3oBaHHEM rasa.

B npoOupKy HaJIuTh HECKOJIBKO Karelb KapOoHaTa HATpUs U J0OaBUTh HECKOJIBKO
KaIleJlb CEpHOU KUCIIOTHI.

OmnbIt 3. Peakuus oOMeHa, uaymnias ¢ 00pa3oBaHHEM MaJIOIUCCOLMUPYIOIIETO BEIIECTBA.

B npoOupKy HaJIMTh HECKOJIBKO Kamelb THAPOKCHIA HATPUS U T00aBUTH KaIlIio
¢denondranenna. B 3Ty xxe npobupky 106aBUTh CEpHON KUCIIOTHI 10 00€CIBEYNBAaHUS PAaCTBOPA.

Onsit 4. [TonryyeHne aMmpOTEpPHOro rUAPOKCHIA ATFOMUHHUS.

B nBe npoOupku HaTUTh HECKOJIBKO Karellb pacTBopa cyiibdara anromuaus. B o0e
npoOUpKH 100aBUTh, IO KAILJISIM, pPAaCTBOP TUJIPOKCH]IAa HATPUS A0 00pa30BaHMsI CTYIE€HUCTOTO
ocajika 0esoro 1sera.

3aganue:

1. CocraBuTh ypaBHEHUE PEAKIIMH B IOJTHOM, KPATKOM HOHHOM BHJIE U MOJICKYJISIPHOM.

2. Cpnenatp BBIBOJ 00 YCIOBHUSIX HEOOPATUMOCTH PEaKIIUi OOMEHa MEKIY pacTBOPaMHU

3JIEKTPOJIUTOB.

OmnsIt 5. Jloka3zarenbcTBO aM(pOTEPHOCTH MMIPOKCUAA ATIOMUHUS.

B oy mpoOupKy ¢ 0caJIKOM HaJIUTh HECKOJILKO Kareilb CEPHOM KUCIIOTHI, B IPYTYIO —
n30bITOK rupokcuaa HaTpus. Coaepxumoe 00enx NpoOUpPOK BCTPSAXHYTh.

3aganue:

1. CocraBuTh ypaBHEHHUE PEAKIMH B OJHOM, KPATKOM HOHHOM BUJIE U MOJIEKYIISIPHOM.

2. Cpnenatp BBIBOJ O TOM, KaK MOJTYYarOT aM(pOTEPHBIE THIPOKCHIBI.

3. Cpnenatp BBIBOJ O TOM, KaKHe€ TUAPOKCHIBI HA3bIBAIOTCSI aM(OTEPHBIMHU.

OmnsIT 6. ['naponus coneit, 00pa30BaHHBIX CHIIBHBIM OCHOBAHHUEM M CI1a00W KHUCIOTOM.

B npobupky HanuTh 1 Mi.pacTBopa kapOoHata HaTpust. OnpeaeauTb XapakTep Cpeabl
pacTBopa CHHEH JIakMyCcOBOU OyMakko, peHodTanenHoM, 100aBUB KaILIlO HHIUKATOPA.

3ananue:

1. CocraBuTh ypaBHEHHUE PEAKIMH B ITOJTHOM, KPATKOM HOHHOM BHJIE U MOJIEKYJISIPHOM.

2. Cpenath BBIBOJ O THJIpOJIM3€ KapOoHaTa HATPHSL.

OnbIT 7. ['unponus comneil, 00pa30BaHHBIX CJIa0BIM OCHOBAaHUEM M CUIIbHOW KHCIOTOM.
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B npo6upky Hamute 1 Mit.pacTBOpa xnopuaa onosa (l1) u onpegenuts xapaktep cpebl
CHHEH JIaKMYCOBOM OyMakkoi U MeTuiopamxeM. OTMETHTh HaOIIOACHUSI.

3aganme:

1. CocraBuTh ypaBHEHHUE PEAKIIUU B MTOJHOM, KPATKOM HOHHOM BHJI€ U MOJICKYJISPHOM.

2. Cpenath BBIBOJ O rHaposn3e xjaopuaa ojosa (11).

JladopatopHass padora Ne 3 «McciaenoBaHue CBOWCTB XJIOPHOi Boabl. CpaBHHTeJbHasI

AKTHBHOCTH rajioreHoB. O0HapykeHue B pacTBOpe XJIOPUA-, OPOMUI-, HOTHU/ - HOHOBY.
CBoilicTBa XJIOPHO# BOJBI

Omnmbit 1. bensitee aeiicTBue xJjopa.

B onny npobupky HamuTh pacTBOp (pykcuHa, B Apyryro yepHmIt. B o6e npoOupku
J00aBUTH XJIOPHOM BOJIBI 10 00ECIIBEYMBAHUS PaCTBOPOB.

3aganue:

1. Cpnenats BBIBOJ O TOM, IOYEMY XJIOpPHAs BoAa 00J1aAaeT 0TOEIMBAOIIUMHU

CBOMCTBAaMH.

2. CocTaBUTH ypaBHEHUSI XUMHUYECKUX PEAKIIUU.

OmnbIT 2. CpaBHUTENBbHASA AKTUBHOCTh TaJIOTCHOB.

B oxny npobupky HaUMTE pacTBOp OpoMuUaa, B APYTyIO — pacTBOp Hoauaa. B o6e
pOOUPKH T00ABUTH MO HECKOJIBKO Karelb XJIOPHOU BOJIBI.

3ananue:

1. Cpenatb BBIBOJI O XMMHUYECKOM aKTUBHOCTH T'aJIOT€HOB.

2. CocTaBHUTh YpaBHEHUS XHMHUECKUX PEAKIIHU.

Onbit 3. KauecTBeHHast peakiyst Ha Cynb(aT-aHUOH.

B npoOupky HanuTh pacTBOp XJopuaa 0apusi U J00aBUTH PaCTBOP CEPHOM KUCIOTHI.

3aganue:

1. Ormerurts HaOIIOACHUS.

2. CocTaBHUTH ypaBHEHHNE XUMHUYECKOHN pEaKIUy B MOJICKYJIIPHOM M HOHHOM BHUJIC.

3. CaenaTh BBIBOJ O TOM, KaKOW MOH SIBJIIETCS KAYECTBEHHBIM Ha Cylb(aT-aHUOH U

[IoYeMy.

CBoiicTBa rajioreHu/10B

OnbiT 4 OGHapYyKEeHHE B PACTBOPE XJIOPUI0B, OPOMUIOB, HOTUIOB.

B Tpu npoOupku HAUTH PacTBOPHI:

1 mpoOupka — XJIopuaa HaTPHS;

2 npoOupka — 6pomMuaa HaTpuUs;

3 mpobupKa — MOANIA KaJIHS.

Bo Bce mpobupku 100aBUTH 110 Karjie pacTBOpa HUTpaTa cepedpa.
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3aganue:
1. OrTMmeruTh LBET OCAIKOB.
2. CocTaBHUTH ypaBHEHUS PEAKIUI B MOJICKYJISPHOM U HOHHOM BH/IC.

3. Cnenatp BBIBOJ O TOM, KAKOW MOH SIBJIIETCS KAYECTBEHHBIM Ha MOHBI FAJIOT€HUIOB U
oyeMmy.

Jlaboparopnass padora Ne 4 «llosyyeHne amMMHaKa W U3yYeHHE €ro CBOMCTB.
HccaenoBanue CBOWCTB THAPOKCHAA AMMOHHSI: €ro B3aMMOAEHCTBHE C KHCJIOTAMH,
pa3JjioxkeHue npu HarpeBanuu. KauecTBeHHasi peakuus Ha noH amMmonus. Iloayuenme
okcuaa yriepoaa (IV), mccienoBanue ero B3aUMOJECTBUSI € BOJAOH, THAPOKCHIOM
Kaabuua. KayecTBeHHasi peaknusi Ha KapOOHAT-NOH.

Lean padoThi:

1. Tlo3HaKOMHTBHCS CO CBOMCTBAMHM aMMHAaKa U TUAPOKCHIa AMMOHHUS.
2. OmpenenuTs KaYECTBEHHON peakKiliel Halruurue HOHa aMMOHHUS B COJIM aMMOHHSI,
Hajnnuue KapOoHaT-MOHA B COJIH.

Omnbrt 1. [Tonyuenue ammuaxa.

[IpoGupky co cMechlo XJI0pHla aMMOHHUS U THJIPOKCHJIA KaJbLUs 3aKPENUTh B IITaTHUBE,
cierka mojaHsB qHO. Ha KoHel ra300TBOAHOM TPYyOKH HAaJIETh CYXYIO TPOOUPKY, OTBEPCTHE
KOTOPOE 3aKPbITh BATHBIM TAMIIOHOM, OCTOPOYKHO HarpeTh MPOOUPKY CO CMECHIO.

3aganue:

1. OrMeruTh NOSBIIEHUE PE3KOr0 3allaxa aMMHaKa, a Ha CTEHKaX MPOOUPKHU CO CMECHIO

o0Opa3oBaHHe Karelb BOJBI.

2. CpenaTh pUCYHOK MPpUOOpa ISl TOTYYSHHS] aMMHUaKa.

OmnbIT 2. PacTBOpeHne aMMHaKka B BOJIE; II€JIOUHbIE CBOMCTBA T'MAPOKCHIA AMMOHUS;
paznoxenne NH4OH nipu HarpeBanun.

[IpuroToBuTh cTakan ¢ Bojoi! BEIHYTH BaTy U3 MpOOUPKU C aMMHAKOM U 3aKPBITh
oTBepcTHe OonbiuM nanbieM. OMmyCcTUTh TPOOUPKY, IEPEBEPHYB €€ U KalHyTh B pacTBOp |
Karmo ¢peHondTaienHa.

Kax usmenumcs yeem ¢enongpmaneuna? O uem smo ceuoemenvcmayem ? ommemuns
HAON0O0eHUsL.

[TpobupKy ¢ pacTBOPOM aMMHaKa 0 UCUE3HOBEHUSI OKPACKU PacTBOPA.

Ilouemy npouzouino obecygeuusanue?

3ananue:

1. Hamucath ypaBHEHHE peakluii, MPOUCXOASIIEH MPU paCTBOPEHUU aMMHaKa B BOJIE,

YPaBHEHUE JIEKTPOJIUTHYECKON TUCCOIMAMM THAPOKCUIa aMMOHMSI, ypaBHEHUE
pa3oKeHusl THIAPOKCHIa aMMOHUS ITPU HarPEBAHUU.

2. Crenarp BBIBOJ O B3aUMOJJECHCTBUHA aMMHaKa ¢ BOJIOM.
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OnpIT 3. B3auMoieiicTBHE THAPOKCHIA AMMOHUS € KUCJIOTOM.
B npobupky HanuTh 2 Mil.pacTBOpa aMmmuaka u 1 karmto genondranenna. [lo kamism
IPUJIMBATh COJSHYIO KUCIIOTY 0 UCUE3HOBEHUS MaJIMHOBOM OKPACKH.
3aganue:
1. HanwucaTh B MOJIEKYJIIDHOM M HOHHOM (hopMe ypaBHEHUE peaKklMy HelTpanu3anuu
TUAPOKCHUIA AMMOHHS C COJISTHOM KUCIIOTOM.
2. Cpnenath BBIBOJ O B3aUMOJICHCTBHM THIPOKCH/1a aMMOHHSI C KUCIIOTOM.
OmnpbiT 4. KauecTBeHHAs peakiusi HA MOH AMMOHMSL.
B npoOupky HaJuTh 2 MJ1.pacTBOpPa XJIOPUAAa aMMOHUS U IPUIUTh 1-2 M. pacTBOpa
menoun. Conepkumoe MpoOUPKH HArPeTh Ha Ta30BOU TOPEJIKE.
Obpas3zosanue kakoeo sewjecmsa Bvl uyscmeyeme no 3anaxy?
ITonHecure K OTBEPCTUIO MPOOUPKH CMOUYEHHYIO B BOJIE CHHIOIO JIAKMYCOBYIO OYMaXKYy.
Ommembme usmeHerue yeema JaKmyco8oll OYMadicKu U 3anaxa pacmeopa.
3aganue:
1. HamucaTh B MOJEKYJIIpHOM U HOHHON (popMax ypaBHEHHE PEAKI[MU B3aUMOIEHCTBUS
XJIOpU/1a aMMOHMSI ¢ TUPOKCUIOM HaTpusl /IpU HarpeBaHUHM/.
2. CpemnaiiTe BBIBOJI O TOM, II0YEMY 3TA PEAKLIUS ABJISAETCA KAUECTBEHHOM HAa HOH

AMMOHUA.

JlabopaTtopHass pabdora Ne S5 «MccaegoBanue B3aMMOACHCTBHSI METAJIOB € KHCJIOTAMH,
BbITeCHEHHE AKTHBHBIMH MeTAVIAMH MeHee AKTHMBHBIX M3 pPacTBOpoB uX coJieil. Kopposus

METAJJI0B».
He.]'lb pa60T1>1: HU3YUCHUC CBOMCTB IIETOYHBIX U IMIEI0YHO3EMEIbHBIX METAIIOB.

OmnbIT 1. BolTeCHEHNE aKTUBHBIMU METAJUIAMU MEHEE AKTUBHBIX U3 PaCTBOPOB UX COJIEH.
B npoOupky moyioxkuTh Kycouek IMHKa U KallHYTh Ha HErO pacTBOPOM cyib(aTa Meau.
OTMETUTEL HAOJIOIECHUS.

3aganue:

1. HanwmcaTh ypaBHEHHUE peaKIHi.

2. CoCTaBHTB AIIEKTPOHHBIE YPAaBHEHHS KOKIOH pEaKIiH.

3. Cpnenatp BBIBOJ 00 aKTHBHOCTH METAJLIOB.

OmnpIT 2. Koppo3ust MeTaios.

B 1 mpobupke NpoKUISTUTH BOJY, 3aKPbITh €€ pe3nHOBOM MpoOKoit. J[aTe ocThITh. [Tocie

OXJIAXICHHA OITYCTHUTH O‘II/IIH@HHI:If/i T'BO3/1b 1 CHOBA 3aKPbITh HpO6KOI>'I.
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Bo 2 npobupky HaMTh HEe KUISTYSHYIO BOY M OIYCTUTh OUMINECHHBIN TBO3/b. [IpoOupKy

OCTaBUTb OTKPBITOM.

3aganme:

1. Yepes 2-3 nHa caenath HAOMIOIEHUS, COCTABUTh YPaBHEHUS PEaKIIUU U CIETATh

BBIBO/IBL.

OnbIT 3. B3aumoeiicTBie METANIOB C paCTBOPAMU KUCJIOT.

B nBe mpoOupky HATUTH PACTBOP COJSTHOM MITM CEPHOI KHCIOTHL. B 0qHy mpoOupKy
OIYCTUTh KyCOYEK LIMHKA, B IPYTYI0 BHECTH AJIFOMUHHUEBYIO ITPOBOJIOKY.

3aganue:

1. Cpenatb HaOIOEHHS, COCTABUTH OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIUH.

2. CpenaTh BBIBOJBI 00 OTHOIIICHHH METAJLIOB K pacTBOPaM KHCIIOT.

OnbIT 4. B3auMoneicTBre a30THOM KUCIIOTEI ¢ MEOBIO.

B 1 npobupky HanuTh 1-2 MI.KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI M 100aBUTH 1-2
KyCOYKa MEJIH.

Bo BTOpyro npobupky Hanuth 1-2 mi.a30tHOM KucaoThl 1:1 u qo6aButh 1-2 Kycouka
MEJH.

3aganue:

1. Ormeruth BHEeUIHHIA d3QQeKT. 3anucaTh ypaBHEHHE U YPABHATH C TOMOIIIBIO

AJIEKTPOHHOTO OajaHca.

2. C,I[eJ'IaTb BBIBOJ O TOM, KaK BSaHMOHeﬁCTBYIOT KOHIOCHTPHUPOBAHHAA a30THAA KUCJIOTA

C MCTaJlJlIaMH.

Jladopatopnas pa6ora Ne 6 «lIloayyenue ruapoxcuga xpoma (III). Ilepexom xpomarton

U JAuXpoMaTtoB Apyr B Jpyra. MHccienoBaHue OKHCJIMTEeJbHBIX CBOICTB JUXPOMATOB

NMEePMAHraHaTa KaJusl B KHCJIOH cpeaey».
Heanb padorei: u3yueHue amporepHsix cBoiicTB xpoma (111), B3aumonpespaieHuit

XpOMAaTOB M JUXPOMATOB, OKUCIIUTEIILHBIX CBOMCTB JHMXPOMATOB.

Oneit 1. [Toryuenne rugpokcunia xpoma (111) 1 nzyuenue ero cBoicTB.

B npobupky HanuTh 3 mit.pactBopa conu xpoma (1) u mo karisiM 106aBIATh 1IEI0Yb
(1o obpazoBanus ocanka). Pazauth ocagok B 1Be mpobupku. B nmepByro npoOupKy NpuinTh
nreso4n. Bo BTopyro mpoOupKy NpriimTh KUCIOTy. OTMETUTH HAOIOICHHS.

OnsIt 2. [Tepexoa XpoMaToB B TUXPOMATHI.

B npobupKy HaJluTh HECKOJIBKO Karelb pacTBOpa Xpomara Kaynus. OTMETHTh IIBET.

JloGaBUTH HECKOJIBKO Karleab cepHOM KUCIoThl. HabmonaTh n3MeHeHne oKpacku pactBopa. B

n
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JIPYTYIO TPOOUPKY HAIUTh HECKOJIBKO Karesb AuxpomaTa Kanusa. OTMeTuTsb uBer. J06aBUThH

HECKOJIbKO Karenb 1meaoun. Ha0moaaTe n3MeHeHne OKpacKu pacTBopa.

OnbIT 3. Okucienue cynbdura HATPUS AUXPOMATOM KaJIUs B KHCIION Cpeie.

B npo6upky HamuTh 1-2 M. auxpomata Kajaus, 100aBUTh 1-2 MJI. KUCIOTHI U 1-2 Karum

pacTBopa cynb(puTa HaTpHsl.

OmnbiT 4. OKHUCIIUTENBHBIE CBOMCTBA IIEpPMaHTaHaTa KaJusl.

B npoOupky HanuTh HECKOJIBKO Kalellb IEpMaHraHata Kajaus, 100aBUTh 1-2 Kanau

CEPHOI KUCIOTHI U IPUIUTH PACTBOP CyIb(hUTa HATPUSI.

3aganue:

1. CocraBuTh ypaBHEHUS pEeaKLMM B MOJIEKYJISIPHOM U MOHHOM BHJIE M pa300paTh UX C

TOYKH 3PEHUSI OKUCIICHUSA-BOCCTAHOBJICHHUS, pPACCTaBUTh KOI()(DUITUCHTHI.
CraenaTb BBIBOJIBI O MTOJYYEHUH aM(pOTEPHBIX THAPOKCHJIOB U XapaKTepe UX CBOMCTB.

C,I[eJ'IaTL BBIBOJ 00 OKHMCIIUTEIBHBIX CBOMCTBAX InepMaHraHaTta Kajus.

JlaGopaTopHast pabora Ne 7 «OnpeaesieHue yriepoaa 4 BOAOPOAa B OPraHUu4ecKHX

BeIeCTBax».

Heap padoThI:HayuYNTHCS HA MPAKTHUKE JOKA3bIBAaTh HAJIMYME YIJIEPO/a U BOJIOPOA B
OpPraHUYECKOM BELIECTBE.

OO0opynoBanue ypoka: METAJUTMYECKUH ITATUB, IITATUB JJIs1 IPOOUPOK, MPOOUPKH,
THUTEJIbHBIE IIUIIBI, CTEKIISIHHAS [TaJI0YKa, TOPEIIKA, PO3ETKH C BEIIECTBAMH, JIOKEUKA
JUISl COKMTaHHUs BEIIECTB, BaTa.

PeakTHBBI: BazennH, MyKa, U3BeCTKOBas BoJa, napapuH, CuO, nonusTuiaeHoBas
IUIeHka, 6e3BoaHast coab CuSOa.

Jo/17KeH 3HaTh: COCTaB OPraHUYECKUX BEIIECTB, TEOPUIO byTiepoBa, XuMuyeckue
CBOWCTBa OpPraHMYECKHX BEIIECTB, KadyecTBeHHBIE peakiuu Ha CO2, Ha Hamune
BOJIOPOJIa B OPraHUYECKOM BEILECTBE, MpaBUia 10 TEXHUKE O€30MaCHOCTH.

JloJzKeH yMeTh: coOMpaTh NpocTelInii mpudop A modydyeHus razoB. PaboraTs ¢
ra30BOil rOpenKoil, TUreIbHBIMH HIMITLIAMH, CTEKJISIHHONW NaJIOUKO, MpoOUpKaMH.

HarpeBats BemecTBa B mpooupKax.

No omeITa Xon pabotsl | HaGmronenus

Hasganue YpaBHeHUs
BriBoabl
OIbITa peakuuu
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OOImuH BEIBOL:

Xoxa pa6oTsl

OmnpiT 1. OGHaApYX)eHHUE yriepoa U BOJAOPO/Ia B MYKE.

B AIIOMHWHHUECBYIO JIOXKKY IJId COKMT'aHUA BECIICCTB HACBIIIATh HEMHOXKKO MYKH U

HarpeThb HaJ IulaMeHeM ropenku. IIposectu HabmoeHNE.

OnbIT 2. O6HapyXeHHue yriaepoia ¥ BOAOPOAa B Ba3eIHHE.

KOHGH CTEKJITHHOM MaJIOYKH 06MaKHYTB B Ba3CJIMHEC U BHECTHU B BEPXHIOKO YaCTh

IJIaMCHHU T'OPEJIKH. HpOBeCTI/I Ha6J'II-OI[eHI/Ie.

OmnbIT 3. OGHapykeHue yriepoja U BOJOPO/ia B MOJINITHICHOBOU IJIEHKE.

KYCO‘-IQK MMOJTUATUJICHOBOM MJICHKHU B3SITh TUTCIbHBIMH muIInaMu 1 BHCCTU B

BCPXHIOIO 4aCTb I'OPCJIKH. HpOBeCTI/I Ha6J'IIOI[eHI/Ie.

OnbiT 4. O6Hapy)XeHHUE yriiepoJa 1 BoJopo/ia B napaduse.

B npoOupky Hacelnate HEMHOXKKO HapadrHa U YepHOIo MOPOIlKa OKCHUa MEJIH,

3aKpPBITh MPOOUPKY MPOOKOH C ra300TBOHON TPYOKOM, HAa KOHEI] TPYOKH HAMOTAaTh

HEMHOT0 BaThl ¢ 00€3BOKEHHOM CcOJbIo cynbdaTa Meau. [IpoOupKy 3aKpbITh TPOOKOI

C Ta300TBOJHOM TPYOKOM, KOHYMK KOTOPOU OMYCTUTH B MPOOUPKY C U3BECTKOBOU

Bozou. [IpoBecTn HAOIIOACHHUS.

JlaGopaTopHas padora Ne 8 «IlosryueHue 3THIIeHA M3 3THJIOBOI0 CIIUPTA U U3y4YECHHE ero CBOHCTBY.

Heﬂb paGOTbI: IMO3HAKOMHUTHLCS Ha MPAKTUKE C XUMUYCCKUMU CBOMCTBaMHU U

MMOJIYYCHHUEM STHJICHA.

OO6opynoBanme ypoka: npudop JUIsl MOTY4eHUS ra30B, ra30Basi TOpeka,

MeTaTInIeCKUHN mITaTuB, IITATUB AJIs1 HpO6I/Ip0K, CTaKaH4YMK IJid BOJBI, TYYHHKaA.

PeakTussbl: ciiupt (C2HsOH), konnienTpupoBanHas cepHast kuciota (H2SO4)), mecok,

BOJIa, l0/THAsl BOJIa, paCTBOP MapraHI[OBKHU.

IlO.]'[)KEH 3HATb: TCOPHUIO EyTJICpOBa, COCTaB U CTPOCHUC AJIKEHOB, XUMHUYCCKUC CBOMCTBA

" MOJIYYCHHUEC AJIKCHOB, ITpaBHJia IO TCXHUKE 0e30MacHOCTH.

JokeH ymeTh: paboTaTh ¢ XUMHUYECKUM 00opynoBaHueM. [IpoBouTh KaueCTBEHHBIE

PCaKIIM Ha KPATHYIO CBA3b. CocTaBniTh YpaBHCHHA PCAKIIUU BBIITOJIHACMBIX OIIBITOB.

Ha6J'IIOIlaTB " aHaJIM3UPOBAThb. I[CJ'I&TL BBIBOJbI.

Ne ormeiTa

HazBauue
OIIbITA

Xon paboTsl

HaoOmronenns

YpaBHeHust
peakiumn

BriBoabr
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OOmuA BEIBOL;
Xoa padoTsl

Omnbit 1. [Tonyuenue saTunexHa.
B peakunoHHy0 npoOHpKy HaJIUTh HEMHOT'O CMECH 3THJIOBOI'O CIIMPTA U KOHLEHTPUPOBAHHOM
CepHOM KUCIOTHI B cooTHOLEeHUH 1:4. K 3TOMy pacTBopy 100aBUTh HEMHOI'O MECKY, 3aTEM
IUIOTHO 3aKPBITh IPOOUPKY MPOOKOH C ra300TBOJHON TPYOKOiA, KOHELl TPYOKH OIyCTUThH B
npoObupky ¢ Bogou. [IpoBectu HabmoaeHHE.
OmnpIT 2. B3aumoaeiicTBue 3THIIEHAa ¢ OPOMHOM BOJIOH.
Konen TpyOku ¢ BBLAEISAIONIMMCS Ta30M OIIYCTHTh B IPOOUpPKY ¢ OpoMHOI Bosoi. ITpoBectn
HaOJIIOJICHUE.
OmnbIT 3. B3aumoieiicTBuE 3TUIIEHA C IEPMAHTaHATOM Kajusl.
Konen ra300TBoAHOM TpyOKH € BBIACISAIOLIMMCS [a30M OIYCTUTh B IPOOUPKY C PO30OBBIM
pacTBOpoM MapraHuoBku. [IpoBectu HaboAeHHE.
OmnbiT 4. ['opeHue sTHIICHA.

[TomHecTr 3a%#0KEHHYIO JIYINHKY K KOHITY Ta300TBOJAHOM TPYOKH C BBIIEISIOIIUMCS

O9THJICHOM, IIOAKCYb I'a3. HpOBCCTI/I Ha6J'IIOI[eHI/Ie.

Jladopatopuass paGora Ne 9 «llonyuyeHne aumeTwjieHa u3 KapOujga Kajabous M HU3ydeHHeE

€ro CBOHCTB».

Leab padoThI: MO3HAKOMHUTHCS HA MIPAKTHKE C MOTYYSHHEM alleTHUIICHA U C €r0
XUMHAYECKHIMH CBOWCTBAMH.

Oo6opyaoBanue: mpuOOp 751 OJTYUCHUS Ta30B, METAULTUYCCKUAN ITATUB, INTATHB JJIS
mpPOOUPOK, MPOOUPKHU, JIyYHHKA, Ta30Basi TOPENKa, CTEKJISTHHBINA CTaKaHYHUK.

PeakTHBBI: KapOuU/1 Kablus, BOJa, HOaHAs Boja, pacTBop MapraninoBku (KMnOg).

Hoaken 3nath: Teoputo byTieposa, nmonydenue anetuieHa KapouIHBIM CIIOCOOOM,
XMMHAYECKHE CBOWCTBA aAIKWHOB, KAYECTBEHHBIE PEAKIIH HA KPATHYIO CBSI3b, MIPABHJIA IO
TE€XHUKE O€30IaCHOCTH.

JloszkeH ymeThb: Co0uto1aTh MpaBuia 1o TeXHUKE 0€30MaCHOCTH IPU BBIOJIHEHUH
pabotsl. Pabotath ¢ XuMuueckuM 00opyaoBaHreM. PaboTaThk ¢ ra30BBIMHU TOPEIKaMHU.
Jloka3pIBaTh HATMYME KPATHOM CBSI3M B OpraHUYeCKHX BemecTBax. COCTaBIsATh YpaBHEHUS
peakiuii. Habnronats v aHaNIM3UpOBaTh MPU3HAKK peakiuii. J[enaTb BEIBOJBI MO KaXIAOMY

OTIBITY U TIO Bcelt pabote. PaboTy ohopMisTh Mo cxeme:

HazBanne VYpaBHeHUS
Ne onbITa Xon pabotsl | Habmonenus p

BriBoabr
OIbITa peakuuu
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OO0 BBIBO:

Xoa padoTsl

OmnpIt 1. [TonyyeHnue anerusieHa.

ITpoOupKy 3akpenuTh B HAKJIOHHOM ITOJIOKEHUH B Janke mratuBa. OnycTUTh B
pOoOUPKY HECKOIBKO KYCOYKOB KapOuaa KaJbIHsl, 3aJJUTh BOJIOH, M OBICTPO 3aKPHITh IPOOUPKY
poOKo# ¢ ra300TBOAHOI TpyOKoi. KoHer TpyOKu ommycTUTh B IpoOHUpKY ¢ Bojoi. [IpoBectn
HaOJIFOEHUE.

OmnpIT 2. B3aumoseiicTBue aneTriieHa ¢ OpoMHOH (10THOM) BOIOM.

["a300TBOAHYIO TPYOKY C BBIACISIOUIMMCS alleTUICHOM OIYCTHTh B IPOOUPKY C OPOMHO#
(onnoif) Bomoi. IIpoBectu HabmoneHHE.

OmnsIT 3. B3aumopelicTBIe alleTUIIEHa ¢ PO30BBIM PACTBOPOM MapraHIOBKH.

["a300TBOAHYIO TPYOKY C BBIJAEISAIOLUIMMCS alleTUIEHOM OIYCTUTh B IPOOUPKY C
pacTBopoMm MapraHioBku. [IpoBectn HaOmr0IEHUE.

OnbIT 4. ['opeHue aneTusicHa.

[ToHEeCcTH TOPALIYIO JIYUHHKY K KOHILY T'a300TBOAHOM TPYOKH C BBIIEISIOIIUMCS

AllCTHJICHOM, IIOAKCYb I'a3. HpOBCCTI/I Ha6J'II-OI[eHI/Ie.

Heo6xoanmas napopMarus, 1uis BEIMOIHEHHS U 0)OPMIICHHUST paOOTHI:
1. Aunerunen obecrieunBaeT OpPOMHYIO BOAY,, IPHCOCIMHEHHE OpOMa MIPOUCXOAUT B JIBE

cTagnun

H.y.
HC = CH + BTZTYCHBr = CHBr

H.V.
CHBr = CHBr + BrzijHBr — CHBr

2. Ilpu noBbllIEeHHON TeMIIEpaType U B IPUCYTCTBUH KaTaau3aTOPOB alleTHIICH

MMpUCOCAUHACT BOAOPOA, THAPUPOBAHUC ITPOUCXOAUT B ABC CTaAUN

H.YV.
CH, = CHy + Hy — CHy — CHj

3. AI_ICTI/IJ'ICH O6CCI_[BC‘-II/IBaCT pacTBOp II€pMaHIraHaTa KaJiu4. CHCI{OB&TCJ’IBHO aAllCTHUJICH

JICTKO OKHUCIIACTCA.

ny. 0 0
CHECH-FHZOT c-C
HO OH
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Ha BO3YyX€ allCTUJICH I'OPUT KONTAIIHUM ITIJIAMCHCM. Ecmm IIpy TOPCHHUHN allICTUJICHA B

I1aMs JOIMOJIHUTCIIBHO BAYBATh BO31yX, TO OH CropacT MOJHOCTBIO, 0e3 Koot

2C2P2+50,—4C02+2H20

JladopaTtopHnas padora Ne 10 «UcciienoBanue cBOiCTB CHUPTOBY.
esab padoThI:

OnbIt 1. [Tonyuenue u ruApoIIn3 aaKoroyIsSTOB.

B npoOupky HaJuTh 1MII. 3TUIOBOTO CIIUPTA U OIYCTUTH B HEEe HEOOIBIION KyCcOUeK
MeTajuInyeckoro Harpus. Korja peakuus 3aKOHUUTCS, B ATY K€ MPOOUPKY 100aBUTh HECKOIBKO
KaIleJlb BOJIbl U KanelbKy (eHoraienHa.

3agaHue: OTMETUTH U3MEHEHUE OKPACKU PacTBOpA.

OnbIT 2. OKHCIIEHUE CIUPTOB XPOMOBOW CMECHIO.

B nipoOupky Hanuth 2 mit. 5% nuxpomara kanus, 1Mi. pa30aBieHHON CEpHOM KUCIOTHI U
0,5 mn.aTriioBoro cnupta. OCTOPOXKHO HarpeTh.

3agaHmne: OTMETUTH U3MEHEHME 1[BETa pacTBopa. OTMETUTh 00pa30BaHUE 3amaxa
YKCYCHOT'O aJIbJIErH/1a.

Onbit 3. Katanutuueckoe OKUCIEHUE CIIUPTOB B IpUcyTcTBUM okcuna meau (11). B
IUITaMEHH CIUPTOBKHU HAKAJIUTh MEIHYIO CIIUPAb.

3apanue: HaOMOAATh BOCCTaHOBIIeHHE YyepHOTro okcuaa menu (1) mo cBoGoaHOM Menu
KpacHOro I[BETA.

OmnbIT 4. KauecTBeHHAs peakiiysi HA MHOTOATOMHBIE CITUPTHI ¢ TuapokcuaoM menu (11).

B npobupky HanuTh 1Mi1. eikoro HaTpa u 100aBUTh Karuio cynbdara meau. K
00pa3oBaBIIEMYCsl 0CaIKy 100aBUTh PacTBOP TIIUIEPHHA.

3apnanue: OTMETUTH IIBET PacTBOPA.

OmnbiT 5. KauecTBeHHast peakius Ha (EeHOI.

B npobupky HaJIuTh HECKOJIBKO Karelb (peHosa U J00aBUTh KaIljIlo pacTBOpa XJIOpHaa
xenesa (11).

3apnanue: OTMETUTH IIBET PacTBOPA.

OnbIT 6. KUCTTOTHBIN XapaKTep CBOWCTB ()eHoIa.

Karutio pactBopa ¢eHona HaHeCTH Ha MHAWKATOPHYIO OYMaKKy.

3azla}me: CpaBHHUTDH LBET HHI[HKaTOpHOﬁ (¢10) CTaHHapTHOﬁ IIIKaJIOM U 3alucaTh 3HAaUCHHUE

pH.

JladopaTtopHas paGora Ne 11 «McceiieqoBaHue CBOMCTB aJIbJeTHI0B U KETOHOB).

32



Oo6opyaoBanue: MTaTUB C HAOOPOM MPOOHUPOK, AEPKATEIH IS MPOOUPOK, CTUPTOBKA,
CIIUYKH.

PeakTuBsl: pactop anpaeruaa H-CO-H, CH3-CO-H, pactBop NHsOH, AgNOs, NaOH,
H20, pactBop CuSO4, pykcuHOCepHHCTAsI KUCTO0Ta, peakTuB DenuHra.

Xoxa padoTsbl

OmnbiT 1. BoccTanoBieHUE ajibIETUI0B C COSTUHEHUEM cepedpa.

B npobupky HanuTh 1Mmi1. pactBopa anbieruaa + 1 mi.pacropa NHsOH+2(3) kamu
AgNOs, pactBop HarpeTs. [IpoBecTn HaOMIOCHUE.

OmnpIT 2. BoccTaHOBIICHHE alIbICTHAOB ¢ coeAnHeHnEeM Meau. Hamuth B ipooupky 2(3)
KaIIi TUApoKcuaa Hatpus +1 kammo Boabl +1 kammto cynbdara Meau +1 Karo cepHOi
kucnoThl. K BeINaBmemMy roayooMy ocaaky 100aBUTh HECKOJIBKO Kallelb pacTBOpa albAeruia,
pactBop HarpeTh. [IpoBecTu HabmOCHME.

OnbiT 3. Peakuus anpaeruaa ¢ GyKCUHOCEPHUCTON KUCIOTOM.

B npobupky Hanuts 0,5 Mi.6eciBeTHOr0 pactBopa GyKCHHOCEPHUCTOM KUCIOTHI +
CTOJIBKO K€ PacTBOpaA ajbAETH I, MPOOUPKY BCTPSXHYTh. [IpoBecTn HaOm01eHHE.

OnbIT 4. B3aumoeiictsue anpaerua ¢ peaktuBom Oenunra. B npobupky Hamuts 0,5

M. peakTuBa DenuHra, HarpeTh 10 KUMEHUSs, 3aTeM J00aBUTh K HeMy 0,5 MII. YKCYCHOTO

anpJiernsia , pacTBOp HarpeTh 10 kunenus. [Iposectu Habm0A€HHE.

JladoparopHasi paGora Ne 12 «M3y4yeHue CBOMCTB KAPOOHOBBIX KHCJIOT».

Oo6opyaoBanue: mMTaTuB C HAOOPOM MPOOUPOK, MPOOUPKA C TA300TBOTHON TPYOKOMH,
CTaKaH, JIepKaTellb JIJIsl MPOOUPOK, CIIUPTOBKA, (peHoN(TaIenH, MHANKATOpHAst OyMara, CIIMYKH.

PeakTuBbi:CH3COONa, H2SO4, C2HsOH, CH3COOH(k), H2SO4(x), pactBop NaCl,
onennoBas kuciora C17Hz3COOH, pacteop mbuta, CaCly, H20, dhenondranens, nHIuKkaTopHas

Oymara.

Xox padoTsl

Omnpit 1. [TonydeHne yKCyCHON KHMCIIOTBI.

B npoGupky HackInaTe HECKOJIBKO T'paMM COJIM alleTaTa HaTpus +3 Karluld CepHOM
KHCJIOTBI, YTOOBI CJIerKa CMOYHUTH cOJib. [IpoOHpKY 3aKpbITh MPOOKON C ra300TBOJHON TPYOKOH,
KOHell TpyOKH OIyCTUTh B MPOOUPKY ¢ Bojoi. Harpets cmMech 10 Tex mop, moka B mpoOupKe He
co0epeTcst HEMHOI'O YKCYCHOM KUCIIOThI. ONpeAenuTh YKCYCHYIO KUCIOTY 0 XapaKTEPHOMY
3anaxy.

Onpit 2. [TonydyeHne ykCyCHO3TUIIOBOTO 3upa.
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B npo6upky Hamuth 0,5 MI.KOHIIEHTPUPOBAHHON YKCYCHOM KUCIOTHI +0,5 M1

3TUIIOBOTO CIIUPTA, 3aTeM B MPoOUpPKyY 100aBuTh 0,5-1 MIiI. KOHIIEHTPUPOBAHHON CEpHON

kucinoTsl. Cmech Harpets. Onpenenuts 3¢gup no 3amnaxy. CoaepkuMoe MpoOHPKU BBUTUTD B

CTaKaH4YMK C HAaChIIICHHBIM PAaCTBOPOM XJIOpHAa HATpPUA. HpOBeCTI/I Ha6.]'II-OI[eHI/Ie.

OnpIT 3. XUMHYECKHUE CBOMCTBA HEMPEACIbHON KUCIOTHI.

B npo6upky Hanuts 0,5 Mi1.01enHOBOM KUCIOTHI +0,5 Mil. HOJIHOM BOJbI, PacTBOP

BCTpsAXHYTh. [IpoBecTn HabmroneHNE.

OnbIT 4. CBOlCTBa MBLIA.

3.1  BzaumopeiicTBHE MbLIa C XJOPUIOM Kajblus. B mpobupky Hamuts 0,5 mi.pacTBopa

MbUIa +2(3) KAty XJ0pu/a Kalblus, paCTBOP BCTPAXHYTh.

I'uaponus Meta. B mpobupky HanmuTh 0,5 11 pacTBopa Mbuia + 2(3) Karmmm

denondranenna , pacTBOp BCTPSIXHYTh.

Tembl pedepaToB M 10KJIAT0B:

1.«Ku3sb u nesrensaocTs J. 1. Menneneepa»

2. «BomedHas cuita BOIb»

3. «KuzHb u gestenpHOCTh A. M. ByTieposa»

. «Bxinanx POCCUICKHX yUEHBIX B Pa3BUTHE HAYKU «XUMUSIM)

. «X¥UMHS 1 SKOJIOTHSDY

4
5. «XuMHS ¥ 370pOBbE YETTOBEKA
6
7

. «Xumus NPpUXOAUT Ha NMMOMOIIBY»

Kpurepun oneHku

Onenka

TpeGoBanus Kk 3HAHUAM
(60nucamb OYEHKY 6 coomeemcmeuu ¢ KOMNEeMeEHYUAMU, NPUBA3AMb K ducuunﬂuHe)

«OMIUYHO)

OneHKa «OTIUYHOY» BBICTABIISETCS CTYAEHTY, €CIM OH TJIyOOKO M IPOYHO YCBOWII
IPOrpaMMHBIM MaTepuaj, UCUEPIBIBAOILE, MOCIE0BATENbHO, YETKO U JOTMYECKU
CTPOMHO €ro U3Jaraer, yMeeT TECHO YBS3bIBaTb TEOPHUIO C IPAKTUKOH, CBOOOIHO
CIpaBIIETCS C 3aJayaMM, BOMpPOCAMHM W JIPYrUMHU BHJAAMHU IPUMEHEHHUs 3HaHUM,
IIPUYEM HE 3aTPyJIHSAETCS C OTBETOM IPU BUJIOM3MEHEHMHM 3aJaHHUMN, UCIOJB3YET B
OTBETE Marepuars MOHOTrpadUUecKol JUTepaTyphl, MpPaBUIBLHO OOOCHOBBIBAET
IPUHITOE pElIEHHE, BIAJEET PA3HOCTOPOHHMMH HaBbIKAMHM M IIPUEMAMHU
BBITIOJTHEHUS IPAKTUYECKUX 3a/1ay.

«xopouwo»

Onenka XOpOoIIO» BBICTABIIACTCA CTYACHTY, €CJIIM OH TBEPAO 3HACT MaTcpuall,
TpaMOTHO U IO CYIICCTBY U3JIarac€t €ro, HE JOIMyCKasd CYIICCTBECHHBIX HETOYHOCTEH
B OTBCTC Ha BOIPOC, NPaBUIBHO MNPUMCHACT TCOPCTHYCCKUC IOJIOXKCHUA IIPU
PCHICHUN MPAKTUYCCKUX BOMNPOCOB U 3ada4d, BIAACCT HeO6XO,Z[I/IMBIMI/I HaBbIKaMH U
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npueMamMu UX BBITIOJIHCHUA.

«y00871eme0
PUMENbHOY

OLeHKa «yIOBJIETBOPUTEIBHOY» BBICTABIISIETCS CTYACHTY, €CIM OH MUMEET 3HaHUS
TOJILKO OCHOBHOT'O MaTepuaia, HO HE YyCBOWJ €ro JIeTalel, 10IyCKaeT HETOYHOCTH,
HEJOCTAaTOYHO  TMpaBUJIbHBIE  (POPMYITUPOBKH, HapyILICHUs  JIOTMYECKOM
MOCIEIOBATEILHOCTH B  M3JI0KEHUH MPOTrPAMMHOIO MaTepuana, HCIBITHIBACT
3aTpyJHEHUS MPU BHIMOJIHEHUN TPAKTHUECKUX padoT.

«Hey0o0erema
OpUMENbHOY

OueHKa «HEyIOBIETBOPUTEIBHO» BBICTABIIAETCS CTYACHTY, KOTOpPBI HE 3HAeT
3HAYUTEIbHOW YacTU IMPOTPAMMHOIO MaTepuana, JIOINYCKAET CYIIECTBEHHbIC
OIIMOKM, HEYBEPEHHO, C OOJNBIIMMHU 3aTPYAHCHUSMH BBHITIOIHICT MPAKTHYCCKHE
pabotel. Kak mnpaBuiio, OIleHKAa «HEYAOBJIECTBOPUTEILHO» CTABUTCS CTYICHTaM,
KOTOpPBIE HE MOTYT MPOJOJDKUTH OOydeHHe Oe3 OTMOTHUTENbHBIX 3aHATHH TI0
COOTBETCTBYIOIIEH NUCLUIUIUHE.
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[Tpunoxenue 1

Kopugukarop (mpuMepHbIil NepedyeHb) OLEHOYHbIX CPEACTB IS OLCHKH 3HAHUM, YMEHUI U YPOBHS

chopMUPOBAHHOCTH KOMIIETEH N

Ne n/n
Koo
OYEHOYHO20
cpeocmea

Tun oyenounozo
cpeocmea

Kpamkas xapakmepucmuka oyenounoco cpedcmea

IIpeocmasnenue oyeHouH020
cpeocmaa 6 ghonoe

1.

JlenoBass w/wim poinesast
urpa

CoBMecTHast  [JeATEIBHOCTh IPYHNbl  OOy4aroUIMXcs WU
IIpenoAasareis IoJ YIPaBICHUEM IPENOAABATENA C LCIBIO
pemieHnss y4eOHBIX M TPO(eCcCHOHATBHO-OPUEHTHPOBAHHBIX
3aJad  IyTeM  WIPOBOIO  MOJEIMPOBAHMS  PEAIBHOMU
npobnemHoil cutyauuu. [lo3BonsieT oOlLeHUBaTH yMEHHE
aHAJTM3UPOBaTh M pellaTh THUIHYHBIE NPOQecCHOHATbHbIE
3a1a4u

Tema (mpoOrnema), KOHIEHIIHUA,
pPOJIM U OKUAAEMBINA PE3YJIbTAT

Keitic-3amaua

VYueOHbIII MaTepuall MoAaeTcst CTyIAEHTaM B BUIE Mpodiem
(keficoB), B  KOTOpPBIX  OOyYaromUMCS  MpeJjaraercs
OCMBICIIHTh pPEaTbHYI0 NPO(YECCHOHANBHYIO CUTYAIUIO JUIS
pelieHuss JaHHOM mpoOseMbl. 3HaHMS NPHOOpPETAITCs B
pe3yibpraTe AKTUBHON " TBOPUYECKOMN paboTHI:
CaMOCTOSITENIbHOTO OCYIIECTBJICHUS IeNenonaranus, coopa
HeoOXoauMol MH(OpPMAaILMU, €€ aHajdu3a C Pa3HbIX TOYEK
3peHus, BBIIBIKEHUS THUIOTE3bl, BHIBOJIOB, 3aKIJIIOUEHUS,
CaMOKOHTPOJISL ~ IIpoliecca IOJyYEHUs 3HAaHMM M €ro
pe3yJIbTaTOB.

3amaHust IS pelIeHUs Keuc -
3a1aun

Komnoksuym

CpencTBo KOHTPOJISI YCBOCHHSI y4eOHOTO MaTepHalia TEMBI,

Bomnpocsl o remam / pazzaenam
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pasaciia wir pasacioB JUCHUIIIMHBI, OPraHU30BaHHOC Kak
yuyeOHOe 3aHATHE B BUAE COOECENOBAaHUS IPETOAABATEINS C
00yYaroUMHUCS.

JUCHUITIIMHBI UJIN
po(heCCUOHATTLHOTO MOYJIS

KonTponbnas pabota

CpencTBo MpoBEpKU YMEHHI MPUMEHSTh OTy4YEeHHbIE 3HAHUS
JUIsL pelleHusl 3a7ad OIpeNeJeHHOro THMa MO TeME WU

Kommrext KOHTPOJIbHBIX

SaﬂaHI/Iﬁ 110 BapuaHTaM

pazneny
Kpyrnsii croi, | OueHo4HbIe CpEnCTBa, IIO3BOJISIOIINE BKJIIOYUTH | [IepedeHp NHUCKYCCHOHHBIX TEM
JUCKYCCHS, JHCIYT, | 00ydaromuxcss B Ipouecc OOCYKICHUS CIIOPHOTO BONpPOCA, | AT NPOBEAEHUS  KPYIJIOrO
nebaTsl npoOiieMbl M OLIEHUTh HUX YMEHUE apryMEHTHpPOBaTh | CTOJA, IUCKYCCHM,  JIUCIYTa,
COOCTBEHHYIO TOUKY 3pEHHUS nebaToB
[Toptdonno IleneBass momOopka paboOT cTylaeHTa, packpbiBatomas ero | CTpykTypa nopTdoiano
UH/IMBU/yalIbHble 00pa30BaTelIbHbIE JOCTHXKEHHSI B OJHOM
WA HECKOJIBKUX Y4€OHBIX AUCLUILINH, B IPOPECCHOHATBHOM
MOJyJIE.
IIpoexr Koneunslii  mpomyKkT,  TOJIy4aeMelidi B pesynbrare | Tema rpynmoBbIX W/Hiu

HJIaHI/II)OBaHI/ISI MU BBIIIOJHCHUA KOMIIJICKCA y‘~I€6HBIX nu
HCCIIeIOBATENbCKUX 3agaHuid. [lo3BONsSE€T OUEHUTH yMEHUS
00ydJaronumxcsi  CaMOCTOSITEIbHO ~ KOHCTPYHPOBATH
3HaHUsS B IIPOLECCE PEUICHUs MPAKTUYECKUX 3a7ad U
npooiieM, OPUEHTHUPOBATHCS B UH(OPMAIIMOHHOM
MIPOCTPAHCTBE u YPOBEHD c(hOpMUPOBAHHOCTH
HCCIIEIOBATEILCKUX HABBIKOB, HABBIKOB

[IPAKTUYECKOT0 U Moxer

CBOHt

AHAJIMTHYCCKHUX,
TBOPYECKOT'O MBIIIJICHU .
BBITIOJHATECA B HWHAWBUAYAJIBHOM IIOPAAKEC HIIN l"pyHHOI\/’I

o0ydJaronuxcs.

WHAUBUAYAJIbHBIX ITPOCKTOB

PaGouas Terpaap

Jn1akTHUeCKuii KOMIUIEKC, IPEIHA3HAYECHHBIN JUIs
CaMOCTOSITEIbHON pabOThI 00YYArOIIETOCs U TTO3BOJISIOIINNA
OIICHMBATh YPOBEHb YCBOSHUS UM Y4eOHOTO MaTepuaa

Oo6paszern paboueit TeTpaan

PasnoypoBHeBbICyUEeOHBIE

PaznnuaroT 3agaun ¥ 3aaHus:

Komnmexr
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3aJa4M U 3aJaHuA

a) PenpOIyKTUBHOTO YPOBHS, IIO3BOJISIOIINE OLICHHBATH U
JIMarHOCTUPOBATh 3HaHUE (DaKTHYEeCKOro Marepuaia (0a3oBbie
HOHSITHS, AJITOPUTMBI, (PAKTBI) U YMEHUE NIPABUIBHO
UCTIOJIB30BAaTh CIICIIUAIbHBIC TEPMHUHBI U TIOHSATHS, Y3HABAHHE
00BEKTOB U3Yy4EHHs B PAMKaX ONPEIeIEHHOTO pasaena
JCIIMTUTHHEI,

0) PEKOHCTPYKTHUBHOTO YPOBHS, ITO3BOJISIONINE OLIEHUBATH U
JIMarHOCTUPOBATh YMEHUSI CHHTE3UPOBaTh, aHAJTN3UPOBATh,
0000m1aTh (haKTHUECKUI U TEOPETUUECKUI MaTepHall C
(bopMyITHpPOBaHUEM KOHKPETHBIX BBIBOJIOB, YCTAHOBJICHUEM
NPUYUHHO-CJICICTBEHHBIX CBSI3CH;

B) TBOPYECKOT'O YPOBHS, TIO3BOJISIFOIIIUE OI[CHUBATH U
JIMAarHOCTUPOBATh YMEHUS, HHTEIPUPOBATH 3HAHUS
pa3InYHbBIX 00JIaCTEH, ApryMEHTHPOBATh COOCTBEHHYIO TOUYKY
3pEHHSI

Pa3HOYPOBHEBBIX3a4a4 U
3aJaHUuN

10.

PacueTtHo-rpaduueckast
pabora

Cpe,[[CTBO IIPOBCPKHU y'MCHI/Iﬁ IMPUMCHATH IMOJTYYCHHBIC 3HAHUSA
I10 3apaHee OHpGI[CJICHHOfI MCTOOHUKE JIA PCIICHUA 3aaa4 U
3aJIaHUM 110 MOAYJIIO WX JUCHUIIINHE B LCJIOM.

Komruiekr 3aJaHui IUIA

BBIIIOJTHECHUA PACUYCTHO-

rpagudeckoit paboThI

11.

Pedepar

IIponykr CaMOCTOSITEJIBHOU paboThl CTYyJICHTA,
IpeCTaBIAIOIMNN cO00l KpaTKoe M3J10KEHHE B MUCBbMEHHOM
BUJIE TMOJYYEHHBIX pE3yJbTaTOB TEOPETUYECKOTO aHaJIn3a
ONpEACIEHHON TEMbI, TIA€ aBTOP pAacKpbIBA€T CYyTb
UCCIIETyeMON MpoOJIeMbl, NPUBOJUT pPAa3IUYHBIE TOYKHU
3peHMs, a TaKXKe COOCTBEHHbIE B3IJIs/Ibl HA HEe.

Tewmsl pedpepaTon

12.

Joxman, coobmenne

IIponykr CaMOCTOSITEJIBHOU paboThl CTYyJICHTA,
NpEACTaBIIOMUNA  co00i MyONMYHOE BBICTYIUICHHE 10
MPEACTABIICHUIO  IIOJYYEHHBIX  PE3YJIbTaTOB  PELICHUS
ONIPEAETIEHHON TEMBL.

TeMbl TOKIIam0B, COOOIIEHUH

13.

CobecenoBanue

CpencTBO KOHTPOJIS, OPraHU30BaHHOE KaK ClieIHaIbHAS
Oecena mpemnoaaBaTeltsi ¢ 00yJaroImMUMCs Ha TEMbI, CBSI3aHHBIE
C M3y4aeMO JTUCIUTUTMHOM, U PACCYMTAHHOE Ha BBISICHCHUE
00BE€Ma 3HaHHIT 00YYaIOIIErocs 1o ONpeaeN€HHOMY pa3ieny,
Teme, npobieme U T. 1.

BOHpOCLI 1o TeMam / pasaciiamMm
JUCHHUITIINHBI
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14.

TBopueckoe 3ananue

YacTUYHO periIaMeHTHPOBAHHOE 3aaHHEe, UMEIOIIee
HECTaHJIAPTHOE PEUICHUE U MTO3BOJISIOIIEe JUArHOCTHPOBATh
YMEHHsI, HTHTETPUPOBATh 3HAHUS PA3IMYHBIX 00J1acTeH,
apryMeHTHPOBAaTh COOCTBEHHYIO TOUYKY 3peHHs. MoxkeT
BBITIOJTHATHCS B MHIUBUTyaJTbHOM MOPSIJIKE WU TPYIIION
00yJaronmxcs

TeMmbl rpynmoBbIX H/UITH
WHJIUBUYyAJIbHBIX TBOPUYECKUX
3aJIaHUN

15. Tecr CpencTBo KOHTPOJISI, HAIIPABJIEHHOE HA IIPOBEPKY YPOBHS ®oH/ TECTOBBIX 3aJaHUI
OCBOEHUS KOHTPOJIUPYEMOI'O TEOPETHUECKOTO U
MPaKTUYECKOro MaTepuasa no JuIaKTUYECKUM €IMHUIIAM
JTUCIUILIMHBI U ipodeccuoHanbHoro moayis. Crucrema
CTaH/IapTU3UPOBAHHBIX 3aJJaHU, T03BOJISIOIIAs
ABTOMATU3UPOBATh MPOIEIYPY U3MEPEHHUS YPOBHS 3HAHUH U
YMECHHI 00YJIarOIIHXCS

16. Occe CpenctBo, MO3BOJSIONIEE OLIGHUTh yMeHUEe oOydaromierocst | TemaTuka acce
MHACbMEHHO HW3JIaraTh CyTh IIOCTABJICHHOW MPOOJIEMBI,

CaMOCTOSITENILHO MPOBOJIUThH aHAJIU3 ITOU MPOOJIEMBI.
17. [Ipaktuueckue  paboTHl | DTO 3aJaHUs, C TOMOIIBI KOTOPBIX Yy ydamuxcs | Bumsr: Ha0JII0ICHNE,
(mpakTHYeckoe 3ananne) | GOPMHUPYIOTCA M pa3sBMBAIOTCS NpPABHIIBHBIC MPAKTUYECKHE | p3MepeHwe, OTIBIT,
ACHCTBHL. KOHCTPYMPOBaHME W Jp.
3alaHus I TPaKTHYECKHUX
pabor

18. JlaboparopHbie pabOTHI OTO TpOBEACHUE YyYalIMMHCS MO 3aJaHUI0 TMpenojaBarens | 3amaHus A J1a00paTOPHBIX
ONBITOB  C  HCMOJB30BAaHHEM MPHOOPOB, NPHMCHEHHEM | paGoT
WHCTPYMEHTOB U APYTUX TEXHUYECKHUX MPUCIIOCOOICHU.

19. Tpenax€p TexHHUYECKOE CPEICTBO, KOTOPOE MOXKET OBITh UCIONIb30BaHO | KomruiekT 3aianuit amnst paboThl
71 KOHTPOJISl IPUOOPETEHHBIX CTYIEHTOM Ha TpeHakEpe
npodecCHOHANLHBIX HABBIKOB U YMEHHI 110 YIIPABICHUIO
KOHKPETHBIM MaTepUaTbHBIM 00BEKTOM

20. OT4eThI MO MPaKTHKaM CpeactBo  KOHTpOJNs, TMO3BoJsfomias — oOywaromemycs |Buapl pabor u 3amaHus Ha
MPOJIEMOHCTPUPOBATh OOOOIICHHBIC 3HAHUSA, YMEHHUS U yueOHYI0 ¥ TPOM3BOJICTBEHHYIO
MPAKTUYECKH  OMBIT,  MPHOOpETEeHHBIE 32  BpeMs

IPOXOXKACHUsS] y4eOHOW M TPOU3BOJCTBEHHOW MPAKTHK.

MIPAKTHKY

39




OTyeThl 1O MPAKTHKAM MO3BOJISIOT KOHTPOJIUPOBATH B LIEIOM
ycBoenue OK u IIK o603nauennsix B ITI1CC3.

21. Konrenr-ananus AHaJu3 1 OlleHKa B COOTBETCTBHH C KPUTEPUSIMU IOKYMEHTOB | [lepeueHb TOKyMEeHTOB
JIOKYMEHTAaIu! (>KypHaJIOB TEOPETUYECKOrO U MPOU3BOJCTBEHHOIO O0OyUeHUs, | MOJIekKAIINUX aHATTU3Y,
XapaKTePUCTHK, TBOPUECKHUX pa0dOT, JHEBHHKOB U OTYETOB [0 | KPUTEPUHU OLICHKH
npaktuke, BKP u 1p.), cBuaerenbcTByromumux 06 ypoBHe
KOMIIETEHTHOCTH 00YYarolerocs.
22. Hab6nronenue HNucTtpymeHnT cObopa nHbopManuu s ycraHoBiIeHus pakTtoB | Llenb, 00beKThl HAOIIOICHUS,
oOpa3zerr Jiucra s
(buKcupoBaHUs PE3yNIbTATOB
HaOJII0ICHUS
23. 3agaHue Ha BKP [[IepeueHb OCHOBHBIX BOIIPOCOB, KOTOpble 10JDKHBI ObITh | BKP o cnenmansnoctn CITO
(IMTIIIOMHBIH MPOEKT, PacKpbIThl B paboTe, a TakXKe YKa3aHWsd Ha OCHOBHBIE
JTUTUTIOMHAs1 paboTa) MH(GOPMAIIMOHHBIE HCTOYHHUKH.
24, DK3amMeH BxitouaroTcsi TEOpeTUYECKHEe W TMPAKTHYECKUE 3aJaHus M0 | DK3aMeH

y4eOHOM TUCIHMITIIHE
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