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1.IMACHOPT

komiuiekta KOC no yueonoi gucuunimne 111,02 Xumus
1.1. OO0mue mos0xeHUs

KontponrsHo-onieHounble cpenactBa (KOC) npenHazHaueHbl Jisl KOHTPOJISL U
OIICHKHA 00pa30BaTENbHBIX JOCTIKCHHA OOYYArOIINXCS, OCBOUBIIUX MPOTPAMMY
y49eOHOHN TUCIIUTUIMHBI XUMHUS

KOC BKIIIO9arOT KOHTPOJIBHBIC MaTEPHAIIBI JIJISl MIPOBEACHUS TEKYIIETO KOHTPOJIS
U TIPOMEXYTOYHOU arrectanuu B hopme nuddepernupoBannoro 3adera (1 cemectp) u

sK3aMeHa (2 ceMecTp).

KOC pa3zpabotaHbl B COOTBETCTBHH C:
oOpazoBarensHOil mporpammoit CIIO mo cneumansHoctu 19.02.05 Texnomorus
OpOAMIIBHBIXTIPOU3BOJICTB U BUHO/IEIIHE;
nporpaMmmoit yueoHou aucruriuabl [171.02 Xumus

1.2.Pe3yJII>TaTI)I O0CBOCHMS JTUCHUIIMHBI, MOAJICKAIIMNE IIPOBEPKE

PesyabTaTsl
00yueHus1(0CBOCHHbIE
YMEHHS, yCBOCHHbIC
3HAHUA)

HaumenoBanue 3jieMeHTa yMeHHMI/3HAHUI

V1

— Ha3blBaTh. M3YYEHHBIC BEIECTBA 110 TPUBHAIBHOW WM
MEXIyHAPOAHOW HOMEHKIIATYPE;

V2

— OINpCACIATh: BAJICHTHOCTb MW CTCICHbL OKHCIICHUA XHUMHUYCCKUX
QJICMCHTOB, THII XUMHYECKOM CBSI3U B COCAUHCHUAX, 3apsa[] HOHA,
XapakTep CpCAbl B BOJAHBIX pACTBOpax HCOPraHUYCCKUX U OPTraHUYCCKUX
COC,Z[I/IHCHI/Iﬁ OKUCIIUTECIb U BOCCTAHOBUTCIIb, IPUHAJICKHOCTD BEIICCTB K
Pa3HBIM KJIacCaM HCOPraHUYCCKHUX U OPraHUICCKUX COCHHHCHHﬁ;

V3

— XapaKTepH30BaTh: AJIEMEHTBI MAJIbIX MEPUOAOB MO UX MOJOKEHUIO
B [lepmomuueckoii cucteme J[.M. MenneneeBa; oO0IMe XUMHYECKHE
CBOWCTBa METAJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U
OpPraHMYECKUX COCAMHEHUH; CTPOECHUE U XHUMHYECKHE CBOMCTBA
W3YYECHHBIX HEOPTraHUYECKUX U OPTaHMYECKUX COCIUHEHHUI;

v4

— OOBSACHATH: 3aBUCUMOCTH CBOWCTB BEIECTB OT HX COCTaBa H
CTPOCHHUSI, TPHUPOJY XUMHUYECKOM CBSI3M (MOHHOM  KOBaJIEHTHOM,
METaJUIMYeCKOM M BOJOPOAHOMN), 3aBUCUMOCTh CKOPOCTb XMMHYECKOM
peakuMu W TMOJOKEHWE XHUMHYECKOrO0 pPAaBHOBECHS OT Pa3IUYHBIX
(bakTopoB;

¥5

— BBINIOJIHATL XUMHUYECKUM SKCIICPUMCHT. 110 pacClio3HaBaHUIO
BaXXHEHUIITUX HCOPTraHNYCCKUX U OPTraHNUYCCKUX COCI[I/IHCHI/Iﬁ;




V6

— MPOBOIUTH: CAMOCTOATEIbHBINA MOMCK XMMHUECKON HHPOPMAIIH C
WCTOJIb30BAHUEM  PA3JIMYHBIX ~ HMCTOYHHUKOB  (HAYYHO-TIOMYJISIPHBIX
W3/laHu#M, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa);
WCIIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUU i 00pabOTKU W Tiepenadu
XUMHUYECKON MH(POPMAIH U €€ IPECTABICHUS B Pa3IMUHbIX (opMax;

\

— CBS3bIBaTh: M3YYCHHBI MaTepuan cO CBOEH MpodeccHOoHaTbHON
JESITeIbHOCTbIO;

V8

— pemiath: pacyeTHbIE 3aJaud 10 XUMHUYECKUM (opMmyiaam u
YPaBHEHUSIM.

31

— PpOJb XHUMHUH B CCTCCTBO3HAHHMU, €€ CBA3b C OPYIUMU
€CTCCTBECHHBIMU HayKaMH, 3HAYCHHEC B )KU3HU COBPEMEHHOTI'O O6I_HCCTB3;

32

— B@OXHEWIIME XUMHYECKHE TIOHATHS: BEIIECTBO, XHUMHUYECKHI
3JIEMEHT, aTOM, MOJIEKyJla, Macca aTOMOB W MOJIEKYJ, HMOH, paJuKal,
QIUIOTPONHMsI, HYKJIUAb W H30TOIBI, aTOMHbIC S-, P-, d-opOuTanu,
XUMUYECKas CBS3b, 3JIEKTPOOTPULIATENIBHOCTh, BAJIEHTHOCTb, CTENEHb
OKHUCJICHUS, TUOpHUIU3alus OpOWTalei, MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ, MOJb, MOJISIpHAs Macca, MOJSIPHBIH 00BEM Ta3000pa3HbIX
BEILIECTB, BEUIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJISPHOIO CTPOCHHS,
KOMILIEKCHBIE COEMHEHUs, TUCIIEPCHbIE CUCTEMbI, HCTUHHBIE PACTBOPHI,
BJIEKTPOJUTHYECKAsA JUCCOUMAIMsA, KUCIOTHO-OCHOBHBIE pEAaKLUU B
BOJHBIX  pacTBOpax, THAPOJIM3,  OKHCICHHEH  BOCCTAaHOBJICHHE,
3JIEKTPOJIN3, CKOPOCTh XHUMHUYECKOM pEaKIuu, MEXaHU3M pEaKkluu,
KaTajau3, TEIUIOBO 3 deKT peakluu, SHTANbIIUs, TEIUIOTa 00pa3oBaHus,
SHTPONUS, XUMHUYECKOE  PABHOBECHME, KOHCTAHTa  PaBHOBECHS,
YIJIEPOAHBIN cKeneT, GYHKIMOHAIbHAS TPYIINa, TOMOJIOTHS, CTPYKTypHas
Y TIPOCTPAHCTBEHHAS M30MEPUsl, HHAYKTUBHBIN U Me30MEPHBINA 3 (PEKTHI,
anekTpod i, HyKIeopI, OCHOBHBIC TUIIBI PEAKIIMii B HEOPTAaHHUUECKON U
OpraHU4YeCKON XUMHH;

33

— OCHOBHBIE 3aKOHBl XMMHH: 3aKOH COXPaHEHHs MacChl BEILECTB,
3aKOH IIOCTOSIHCTBA cocraBa Bellects, llepuomnnueckuit 3axkon .M.
Menpneneena, 3akoH ['ecca, 3akoH ABOTaapo;

34

— OCHOBHBIE TEOPHHM XHMHHU: CTPOEHUE aTOMa, XMMHUYECKHUE CBSI3H,
JJEKTPOJIUTUYECKON JUCCOLMALMM, KHUCIOT W OCHOBAaHMM, CTPOCHMS
OpPraHUYECKUX M HEOPraHMYECKHX COCTUHEHUH (BKJIIOYasi CTEPEOXUMMIO),
XUMHUUYECKYI0 KHHETUKY U XUMUYECKYIO TEPMOIUHAMUKY;

35

— kimaccupuKalUi0 W HOMEHKJIATYpy  HEOPraHWYeCKHX |
OPraHNYEeCKUX COCTMHEHUN;




36

— TPHUPOJHBIE HCTOYHWKU  YIJIEBOJOPOAOB W CIOCOOBI  HX
nepepadoTKH;

37

— BeIIeCTBa M MaTepHalibl, MIUPOKO HCIOJIb3yeMble B IPAKTHKE:
OCHOBHBIC METAJLJIBI M CILIaBBI, TpaduT, KBapIl, MUHEpPAIbHBIC yI0OpEHUSI,
MUHEpaJbHbIE W  OPraHMYECKUE  KHUCJIOTHI,  IMICJIOYH, AaMMHaK,
yriaeBoaopoAbl, (eHoJ, aHWJIWH, METaHOJ, JTAHOJ, ATHUJICHIJIUKOJb,
TIIMLEpUH, (HOpMambACTH, alleTaNbICI I, alleTOH, TJII0K03a, caxaposa,
KpaxMaJj, KJIeT4yaTKa, aMHHOKHUCIIOTHI, OCJIKH, MCKYCCTBEHHBIC BOJIOKHA,
Kay4yyKH, IJIaCTMAcCChl, )KUPbI, MbLJIa U MOIOILIIUE CPEJICTBA.

OK 1.

[ToHuMaTth CymIHOCTh M COLUMAIBHYIO 3HAYUMOCTh M3YUYECHHS] XUMUU IS
cBOei Oymymied mpodeccuu, MPosIBIISTH K Hel yCTOMYMBEIN HHTEPEC.

OK 2.

Opranu3oBbIBaTh COOCTBEHHYIO JESTEIHHOCTh, BBIOMPATh THIIOBBIC
METOJIbI M CIIOCOOBI BBITIOJHEHUS MPO(EeCCHOHABHBIX 3a/1a4, OLICHUBAThH
ux 3¢(HEKTUBHOCTh M KAYECTBO.

OK 3.

HpI/IHI/IMaTB peui€Hus B CTAHAAPTHBIX WU HCCTAHAAPTHBIX CUTYyaAllUAX U
HECTH 3a HUX OTBCTCTBCHHOCTD.

OK 4.

OcymiecTBIATh MOUCK W HCIIOJIb30BaHHE WH(POPMALUU, HEOOXOIMMOIt
it 5QQPEKTHBHOTO  BBINOJIHEHUS  NMPO(ECCHOHAIBHBIX  3a/ad,
podecCHOHABEHOTO ¥ IMYHOTO PA3BUTHSL.

OK 5.

Hcnonb3oBath nHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
npodeccnoHanbHOM e TENbHOCTH.

OK 6.

PaGorate B KoOUIeKTHBE W KoMaHjae, 3(PQPEKTUBHO O0OIATHCS C
KOJUIETaMH, PYKOBOACTBOM, IOTPEOUTEIISIMHU.

OK 7.

CaMOCTOSITEIBHO ~ ONpENeNsATh  3afadd  HpOo(eCcCHOHATBHOTO U
JUYHOCTHOTO PAa3BUTHSA, 3aHUMATbCA C€amMoOOOpa30BaHUEM, OCO3HAHO
IUTAHUPOBAThH MOBBIIIEHUE KBAJIM(UKALIUH.




1.3. PacnipenesieHue olleHUBAHNS Pe3YJIbTATOB 00y4eHHsl 0 BUAAM KOHTPOJIsA

Buapl arrecTanuu

Kox n HaumeHoBaHue 3JIeMEHTa YMEHUH WJIM 3HAHUI . Ilpomesxcymounas
Texywuti kKoHmpoaw
ammecmayus
V1. Ha3biBaTh: M3y4€HHBIE BELIECTBA 10 TPUBUAIBLHOM MM MEKIYHAPOJHOW HOMEHKIIATYPE; KomOunupoBaHHble
OK2. Opranu3oBbiBaTb COOCTBEHHYIO J€STEIbHOCTb, BBIOMPATh THUIIOBBIE METOABI M CIIOCOOBI | 3aHsTHsA, (hopMa
BBITOJIHEHUS MTPO()ECCHOHAIBHBIX 33/1a4, OLIEHUBATh UX 3()(HEKTUBHOCTH M KaYECTBO. KOHTpOJIS YCTHAas,
OK1. [IloHumarh CyIIHOCTh U COLMAJIBHYIO 3HAYMMOCTb HM3YYECHHS XUMHUHU JUIsi CBOEH Oynymieit | ONpocC
npodeccu, MPOSIBISTH K HEH YCTOWYMBBINA HHTEPEC. MHJIMBU/TyaJIbHbIH
V2. Onpenensitb: BaJCHTHOCTh M CTENEHb OKHCICHHS XMMHUYECKHX 3JE€MEHTOB, THI XMUMHUYecKOoH | Popma KOHTPOISA
CBA3M B COCIMHEHUSAX, 3aps]l MOHA, XapaKTep Cpelbl B BOJHBIX PACTBOpAX HEOPraHMYECKHX M | YCTHAS U
OPraHUYECKUX COEIMHEHUIH OKHUCIUTENb U BOCCTAHOBUTENb, NPHHAJUICKHOCTh BEIIECTB K Pa3sHbIM | MUCHMEHHAS 110
KJlaccaM HEOPraHWYEeCKUX U OPraHUYECKUX COEAMHEHUI; 3auety Ne |
OK 4. OcyuiecTBisaTh MOUCK M MCIIOJIb30BaHHE HH(pOpMaLMU, HEOoOXoIuMou i 3hGHEKTUBHOIO
BBITTOJIHEHUS TPO(HECCHOHANBHBIX 3a/1a4, TPOPECCHOHATBHOTO U JIMYHOTO PAa3BUTHSI.
V3. XapaKkTepu30BaTh: 2EMEHTHl MalbIX NEPHONOB IO X MOIOKEHWI0 B Ilepuoamdeckoii cucteme | ®opma koutpoms | AMPepeHmpoBanHbIi

J.. MennaeneeBa; oOmue XUMHYECKHE CBOMCTBA METAJJIOB, HEMETA/UIOB, OCHOBHBIX KIJIACCOB

yCTHasi, OIpoC

HCOPTaHWYECKUX M OPraHHYCCKUX COCTMHEHHH; CTPOCHHE W XUMHUYECKHE CBOWCTBA HM3YYCHHBIX | WHIMBUIYAJIbHBIN,
HEOPraHWYECKUX U OPTaHUYECKUX COCIUHCHUM; ITposepka J1/3 o
OK 7.  CamocTosITenbHO ONpENeNsATh 3a/add MPO(YECCHOHATBHOrO W JIMYHOCTHOTO PAasBHTHS, | 3j1eKTPOHHBIM
3aHUMAaTbCsA CaMO00Pa30BaHUEM, OCO3HAHO INIAHMPOBATH MOBBIIIEHHE KBATU(PHKALIUH. Iacropram

OK 4. OcyuiecTBisATh MOUCK M HCHOJL30BaHUE MH(OPMALMH, HEOOXOAUMOU i SYPEKTHBHOTO | y i rvacipx
BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, IPO(PECCUOHATBHOTO U JIMYHOIO PAa3BUTHSI. ATIEMEHTOB

V4. OObACHATH: 3aBUCUMOCTb CBOMCTB BENIECTB OT MX COCTaBa M CTPOEHHS, MPUPOLY XMMHUeckoi | KOMOMHHMpOBaHHBIC

CBSI3M (MOHHOM KOBAJIEHTHOM, METAJUIMUECKON M BOJOPOJHOM), 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
PeaKIMU U XMMHYECKOTO PAaBHOBECHUS OT PA3IUYHBIX (PaKTOPOB;

OK 6. PaGorare B KOJUIEKTHBE W KOMaHJe, 3((HEKTHUBHO OOIIAThCA C KOJUJIEraMH, PYKOBOJCTBOM,
NOTPeOUTENAMHU.

3aHsATHS,popma
KOHTPOJISl  yCTHasl,
oTIpocC
VHIUBH Ty aJIbHBIH,

3aueT (1 cemectp),
9K3aMeH (2 cemecTp)




nabopaTopHas
pabora Nel, Ne3

V5. BBINONHATh XUMUYECKUI HKCHEPUMEHT: 0 PACIO3HABAHMUIO BaKHEWIIUMX HeopraHumdeckux u | JlabopaTopHsbie
OpPraHUYECKUX COCTMHECHUI; 3aHATHUS 1o
OK 5. Hcnons3oBath HH()OPMAIHMOHHO-KOMMYHHMKAIMOHHBIE TEXHOJIOTHMH B NPO(ECCHOHAIBHOM | mmporpamme
AEATEIBHOCTH. JUCUUIIMHBEL B 1
OK 7. CamocToATenbHO ONpeAensaTh 3aJaud Npo(hecCHOHATBLHOTO U JIMYHOCTHOTO Pa3BUTHS, cemecTpe
3aHUMATHCS CAMOOOpPa30BaHNUEM, OCO3HAHO IJIAHUPOBATH MOBHIIICHNE KBATU(DUKAITHH.

V6.IIpoBOIUTh: CaMOCTOSTENbHBIN MOUCK XUMUYECKOW MH(OpPMAIMK C MCIIONb30BaHHEM pazNuyHbiX | KomOuHUpOBaHHbBIE
WMCTOYHUKOB (HAYYHO-TIONMYJISIPHBIX W3JaHHA, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); | 3aHATHSA, dopma

MCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOIMU AJIsi 0OpabOTKU U Iepefadr XMMUYecKoi MH(OpMauu u
ee MPEeCTaBICHHS B Pa3INYHBIX (hopMax;
OK2. Opranus3oBbiBaTb COOCTBEHHYIO JAEATENBHOCTb, BbIOMPATh THUIIOBBIE METOABI M CIOCOOBI

KOHTpPOJISI ~ yCTHas,
orpoc

VHIUBUYAJIbHBIM,
BBITIOJTHEHUS MPOPECCHOHATBHBIX 3a/1a4, OIEHUBATh MX dPPEKTUBHOCTH M KAUYECTBO. 3aciTylIMBaHKE
OK 6. PaGoTath B KOJUICKTHBE W KOoMaHE, dP(HEKTUBHO OOIIAThCSA C KOJUIETaMU, PYKOBOICTBOM, JOKITAJIOB,
MOTPEOUTEIISIMHU. pedepaToB
KomOunupoBanubie
3aHATHS, dbopma

V7. CBsA3bIBaTh: U3Y4EHHBIN MaTepuai co CBOeH MpoecCHOHATbHON AeATEIbHOCTHIO;

OK 6. PaGorarh B KOJUIEKTHBE W KOMaHJe, 3((EKTUBHO OOIATHCSA C KOJIJIETaMHU, PYKOBOJICTBOM,
MOTPEOUTENSIMHU.

OK2. OpraHu3oBbIBaTb COOCTBEHHYIO J€STEIBHOCTh, BHIOMpAaTh TUIIOBBIE METOABI U CIIOCOOBI
BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3(P(PEKTUBHOCTH U KaYECTBO.

KOHTpPOJISI ~ yCTHaf,
MMCbMEHHas, OIpocC
VH/IMBUyaJIbHBIH,

yuactue B KBH no
xuMuud B 1 u BO 2

ceMecTpax Ha
TEMY: «Xumust
BOKpPYT Hacy;

«XUMHUSA MMpUXOOUT
Ha IIOMOIIb»

V8. pemiath: pacyeTHbIE 3374l 10 XUMHUYECKUM (DOpPMYyJIaM U ypaBHEHUSIM.
OKI1. IloHumaTh CyIIHOCTh M COLHAIBHYIO 3HAYMMOCTb M3Y4YEHHUS XUMHUHU A CBOed Oynyiuei

KomOunupoBaHHbIe
3aHATHS, dopma

Qg epeHIIMPOBAHHBIN
3aueT (1 cemectp),
sK3ameHa (2 cemecTp)




npodeccuu, MPOSBIIATh K HEH YCTONYHBBIN HHTEPEC.

KOHTpPOJISI  yCTHas,

OK2. OpraHu3oBbIBaTh COOCTBEHHYIO [€ATEIbHOCTb, BbIOMPATh THIIOBbIE METOJbl M CIIOCOOBI | OIpOC

BBITIOJTHEHUS PO ECCUOHANBHBIX 3a/1a4, OLIEHUBATh X 3(P(HEKTUBHOCTh U KAUeCTBO. VHNBHyaJbHBIH

OK 7. CamocTrosTenbHO ONpelessiTh 3aJayn NPO(YECCHOHAIBHOTO M JIMYHOCTHOIO PasBUTHS, | [[pakTHUECKHE

3aHMMAaTbhCSA CaMO0Opa30BaHNEM, OCO3HAHO IJIAHUPOBATH MOBBIIICHNE KBATU(DUKAITIH. pa6oter Ne 1,2,3,4,5

OK 5. MHcnonp3oBarh WH()OPMANMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHH B TPO(HECCHOHATBHOU 3acnymuBanue

€S TEIIbHOCTH.

A JIOKJIAJI0B,
pedepaToB

3. 1. Ponp XuMHuHM B €CTECTBO3HAHUU, €€ CBSI3b C JPYIMMH €CTECTBEHHBIMU HayKamH, 3HaueHue B | KoMOMHUpOBaHHBIC

KU3HU COBPEMEHHOTO OOIIECTBA; 3aHATHSA, ¢dopma

KOHTpOJISL ~ YCTHas,
MMUCbMEHHAs!, OIIPOC

WHUBUTyaJIbHbIH,
(pOHTAIbHBIN
3. 2. Baxseilmne XUMUYECKUE TOHSATHUS: BEUIECTBO, XUMUYECKUM AJIEMEHT, aTOM, MOJeKysa, macca | KomOuHupoBaHHbIe
aTOMOB M MOJICKYJI, HOH, PaJHMKas, auIOTPOINHs, HYKJIUAbl ¥ M30TOIbI, aTOMHbBIC S-, P-, d-opOuTanu, | 3aHsTHS, dbopma

XUMHUECKas CBsI3b, AJIEKTPOOTPHULATENLHOCTb, BAaJ€HTHOCTh, CTENEHb OKHUCIIEHMS, THOpUIN3AIUsL
opOuTasnelf, MPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ, MOJb, MOJISIpHAs Macca, MOJISIpHBIH 00BeM
ra3o00pa3HbIX BEIIECTB, BELIECTBA MOJEKYISIPHOTO U HEMOJIEKYJISIPHOIO CTPOEHHs, KOMIUIEKCHBIE
COECUHEHMS, IUCIIEPCHBIE CHCTEMBl, HMCTHUHHBIE DPACTBOPBI, JJIEKTPOIMTHUYECKAs AUCCOLMALINS,
KHCIIOTHO-OCHOBHBIE PpEaKIIMM B BOJHBIX pacTBOpax, TUAPOJIN3, OKHCIEHUEH BOCCTaHOBJICHHE,
3JIEKTPOJIN3, CKOPOCTh XMMMYECKOM peakIMM, MEXaHHW3M peakluH, KaTajlu3, TEerIoBod 3¢¢ext
peakuuu, OSHTAJNbIUS, TEIJIOTa O0pa30BaHUsA, HHTPONMS, XHWMUYECKOE paBHOBECHE, KOHCTAaHTa
paBHOBECHsl, YIJIEPOAHBIH CKeleT, (YHKUMOHaJIbHAs Tpylmna, TOMOJOIHs, CTPYKTypHas H
MIPOCTPAHCTBEHHAs W30MEpPHsl, UHIYKTHUBHBIH U ME30MEpPHBIN 3(PQeKThl, 3nekTpodui, HyKiIeopum,
OCHOBHBIE TUIIBI pEAKILIMI B HEOPTaHUYECKONW U OPraHUYECKON XUMUM;

KOHTpPOJISI  YCTHAs,
MUChbMEHHAs, OIPOC
WH/IUBUTyaJIbHBIH,
(pOoHTAIbHBIN

3. 3. OCHOBHBIE 3aKOHBl XMMHH: 3aKOH COXPAHEHHUS MACChl BEIECTB, 3aKOH IMOCTOSHCTBA COCTaBa
BemiecTB, [lepuonnueckuii 3akon [[.1. MennaeneeBa, 3akoH ['ecca, 3akoH ABorajipo;

KomOunupoBaHHbIe
3aHATHS, dopma
KOHTPOJIST  yCTHasl,
MUCbMEHHAs!, OIPOC

g depeHIMPOBaHHBIN
3aueT (1 cemectp),
sK3aMeHa (2 cemecTp)




VHIUBUYAIbHBIMH,
(bpoHTAIBHBII

3. 4. OcCHOBHBIE TEOpPHUM XHMHH: CTPOCHHE aTOMa, XUMHUYECKHUE CBSI3M, SJICKTPOJIUTHUYECKOU
JUCCOLUAIIUH, KUCIIOT U OCHOBAHUMN, CTPOCHHSI OPraHMYEeCKUX U HEOPTaHUYECKUX COCTUHEHUN;

KomOunupoBaHHbIe
3aHATHS, dopma
KOHTpPOJISI ~ yCTHas,
HUCbMEHHAs!, OIPOC
WHJVBHTyaJIbHBIN,
(GpOHTAIBHBIN

3. 5. Kitaccuukanuro 1 HOMCHKJIATYPY HEOPTaHUICCKUX U OPTAaHHYSCKUX COCAMHCHHUIA;

KomOunupoBaHHble
3aHATUS, ¢dopma
KOHTpOJISl  yCTHas,
MUCHMEHHAs, OIPOC
VH/IMBUyaJIbHBIH,
(pOHTAIbHBIN

3. 6. HpI/IpOI[HBIC HCTOYHHKHU YTIIECBOAOPOLAOB U CITIOCOOBI MIX nepepa60TKH;

Kom0OuHupoBaHHbIe
3aHATHSA, dbopma
KOHTPOJISL  yCTHas,
MUCHMEHHAs, OIPOC
WHIUBUIYaIbHBIH,
(pOoHTAIbHBIN

3. 7. BemectBa u mMaTepuaibl, MIUPOKO UCIOJIb3yEMbIE B MPAKTUKE: OCHOBHBIE METAJIJIbI U CILUIABBI,
rpaduT, KBapl], MUHEpaJIbHbIE YA0OpeHUs, MUHEpaTbHbIE U OPraHUYeCKUE KUCIOTHI, IEeJI0YH, AMMHUAK,
YIJIEBOJOPOBI, (DEHON, aHWIMH, METAHOJ, ATaHOJ, ATHICHTIUKOJb, TIUIEPUH, (OopMalbIeru,
aneTanbJeTU/l, aIleToH, TJIIOKO3a, caxapo3a, KpaxMmaj, KjeTdyaTrka, aMHUHOKHCIIOTHI, OelKH,
HCKYCCTBEHHBIE BOJIOKHA, Kay4yKH, IJIACTMACCHI, )KUPbI, MbLJIa 1 MOIOIINE CPECTBA.

KoMb6unMpoBaHnHbIe
3aHATHA, dbopma
KOHTPOJISL  yCTHas,
MMHUCbMEHHas, OIIPOC
VHIUBUYAJIbHBIM,
(bpOoHTAIbHBIN

nuddepeHIMpOBaHHBIN
3auert (1 cemectp),
sK3aMeHa (2 cemecTp)




1.4. Pacnpenesienre THIIOB OIIEHOYHBIX CPEACTB MO 3JIeMEHTAM 3HAHUI ¥ YMEHUI TeKylero KOHTPoJIst

Copep:xaHue y1ed0HOT0o
MaTepuaJa no
nporpamme Y/

Tl KOHTPOJILHOIO 3a1aHUS

Y1

Y2

Y3

Y4

Y5

Y6

Y7

Y8 |31 32

33

34

35

36

37

Paznen. 1 Heopranuveckass XuMus

Tema 1.1.
Beenenue. Ilpeamer
xumMuu. OCHOBHBIE
NepBOHAYAJIbHbIEC
MOHSATHS M 3aKOHBI
XHMMHH..

17

Tema 1.2.
Iepuonnyecknii 3aK0H,
Ilepuoguyeckas
CUCTEeMa XMMHUYeCKUX
jaementoB ..
MenaeneeBa U CTPOCHHUE
aroma

17

11,
12

17

12

12

11,12

Tema 1.3.
CrtpoeHne BeliecTna.

17

12

Tema 1.4.
Bopa. PacTBopbl.
DyeKTpoaUTHYECKAS
JHCCOIHALIHSA.

18

17

11,
12

17

17

Tema 1.5.
Kaaccnpurkanus
HEOPraHu4YeCKUX
COeIMHEHHUH U uX

CBOJiCTBA.

18

17

12

Tema 1.6.
XHMHYeCKHe peakuH.

17

17

11,
12

17

17

Tema 1.7
Mera/iibl 1 HEMETAJLIbI

18

17

11,12

12

Paznen 2. Opranuveckasi XuMHs

Tema 2.1.0cHOBHBIE
TMOHATHS OPraHMYecKoi
XUMMHU " Teopusi

17

11,12

12

11,12
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CTPOEHHS] OPraHMYecKHUX
coeIUHEeHUH
A.M.BytJaeposa

Tema 2.2.
YrieBoaopoabl U uxX
NPUPOAHBbIEC HCTOYHHMKH.

18

17

17

12

11,12

Tema 2.3.
Kucaopoacoaep:kamniue
opraHuveckue
coelMHEeHUI.

17

11,12

17

17

12

Tema 2.4.
A3oTcoaepikamue
OpraHuYecKue coeTUHEeHHs.
Hoaumepsl.

17

17

17

Tema 2.5.
YrieBoabl

18

17

11,12

17

12

11,12

1.5. PacnipenesieHre THUIOB OLEHOYHBIX CPEICTB MO 3JIeMEHTAM 3HAHUM U YMEHHUIl KOHTPOJMPYEMbIX HA MPOMEKYTOYHOM

arTrecranmmmu

Conepxanue
y4eOHOro MmarepuaJia
no nporpamme Y /|

Tun KOHTPOJILHOTO 3a1aHUA

Y1

Y2

Y3

Y4

Y5

Yo

b\

Y8

31

32

33

34

35

36

37

Pa3nen
1.Heopranuyeckas
XUMHUA

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

Pazgen
2.0pranuyveckast
XHMHUS

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25
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2.CIIEIUOUKALIMA ONEHOYHbLIX CPEJACTB

2.1. HazHauyeHue

Crenu¢ukanueld ycTaHaBIMBAIOTCS TPEOOBAHUA K COJIEPKaHUIO U O(DOPMIICHUIO
BAPUAHTOB OLEHOYHOIO CpEJACTBA: MpaKTHYecKas padora (MpakTHYECKOe
3amanue), jaboparopHas paboTa, YCTHBIM ONPOC, PELIEHUE PA3HOYPOBHEBBIX
y4eOHBIX 3a1a4, JoKJIaabl(coolmienusi), pedepat, audpepeHmpoBaHHbIN 3a4eT,
HK3aMEH.

[IpakTuueckas pabora (IIpakTUYECKOE 3aJaHuE), YCTHBIN OIpoc, JlabopaTopHas
paboTa, pelnieHWEe pa3HOYPOBHEBBIX YYEOHBIX 3aJad, JOKJIAJbl/COOOIICHHUS,
pedepaT npeaHazHAYECHBI JIJI TEKYLIEro KOHTPOJISI M OILEHKU 3HAHUW U yYMEHUU
CTYJICHTOB MO Tmporpamme ydeOHoW aucturinabl I1/1.02 Xumuss ocHOBHOM
npodeccronansHOil oOpazoBarenbHOM mporpamMmbl CIIO mo crnenuanbHOCTH:
19.02.05 TexHonorust OpOAMIBHBIX TPOU3BOJCTB M BUHOJEIIHUE.

2.2. KoHTHHTeHT aTTecTyeMbIX:l Kypc Ha 0a3e OCHOBHOTO OOIIIETO
oOpazoBaHuUs

2.3. ®opMa ¥ yCJI0BHA aTTeCTAIUN:
Texymuii KOHTPOJIb MPOXOIUT MO TeMaM Y4€OHON AUCITUTUIMHBI.
[IpomexxyTouHast arrectanusi TPOBOAUTCS B ¢opMe auddepeHIIMPOBAHHOTO
3auera 3a TMepBbIA cemecTp, B (opMe dsK3amMeHa 3a BTOPOW CEMECTp IO
3aBEPIICHUI0 OCBOCHMSI Y4YeOHOro marepuana ydeOHOW JUCHMIUIMHBI, TpU
MTOJIOKUTEINIBHBIX PE3YJIbTATaX TEKYIIErO0 KOHTPOJIS.

2.4.BpeMs BbINOJIHEHHS

Ha BeITIOJTHEHNE TEKYIIETO KOHTPOJIS OTBOIUTCS:

npakTuieckasi padota (mpakTuueckoe 3ananue) — 45 MuH,

naboparopHas pabota — 45 MUH;

YCTHBIN onpoc — 15 muH,

pelIeHre pa3HOYPOBHEBBIX yueOHBIX 3a1a4d — 90 MuH,

TOKJab1/coodmenus — 1 gac (moarotorka), 20 MuH (3acaylIMBaHKE),
pedepat — 1-2 yaca (mucbmeHHbII), 10 MuH (0OCyXIeHME).

Ha moaroTtoBky u Hanrcanue nuddepeHiupoBanHoro 3auera (45-60 MunyT).
Ox3ameH — 90 MUHYT

2.5.Pexomenayemas Jqureparypa 1Jjis paspadoTKi OLEHOYHBIX CPEACTB U
MOJATrOTOBKH 00YUYAKIIMXCS K ATTECTAIUM.

KnurootecneyeHHOCTh
Bbubauorpadguyeckoe onucaHue U31aAHUS OcHoBHasi/ Kon-5o
(aBTOp, 3arJ1aBUeE, BUA, MECTO M IO/l H3aHHUS, | JONOJHUTEIbHASA K. B 61 éﬂ DJIEeKTPOHHBI
KOJI. CTP. JuTeparypa ’ ‘| e pecypcsl
p.) paryp CIer3y | € PeyP
I'muaka, H. JI. OCH DbC FOpaiit
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https://urait.ru/bcode/470016

O6mias xumust B 2 1. Tom 1 © YueOnuk s
CIIO / I'munka H. JI. ; mox pen. ITonkosa B.A.,
babkosa A. B.-20-¢ u3n., mep. u jo1-

Mocksa : FOpaiit, 2021-349 ¢
(ITpodeccronansHOE 00pa3oBaHKE)

I'munka, H. JI.

O6mas xumusi B 2 1. Tom 2 : Yuebnuk s
CIIO / I'munka H. JI. ; mox pen. ITonkosa B.A.,
babkosa A. B.-20-¢ uzn., nmep. u 101i-.-
Mocksa : FOpaiit, 2021-383 ¢
(ITpodeccronansHoE 00pa3oBaHKE)

OCH.

ObC FOpaiit

Kynpsmesa, H C.

dusnueckas ¥ KOJUIOUAHAS XUMHUS | Y UeOHUK U
npaktukym s CITO / Kynpsimmesa H. C.,
Bounapesa JI. I'.-2-e uzn., ep. u

mortMockaa : FOpaiit, 2021-379 ¢
(ITpodheccronansHOE 00pa3oBaHME)

OCH.

DbC FOpaiit

bopucos, A. H.

AHanuTHYECKas XuMusl. PacyeTsl B
KOJIMYECTBEHHOM aHainu3e | YUeOHHUK U
npaktukym s CITO / Bopucos A. H.,
Tuxomuposa U. 10.-3-e u3x., ucnp. u aor-
Mocksa : FOpaiit, 2021-146 ¢
(ITpodheccronanpHOE 0Opa3oBaHKe)

OCH.

ObC FOpaiit

Anapues A. U.

O6mmas xumusi. COOpHUK 3a/IaHUi ¢ TIPUMEpPaMHU
pemennii: Yuebnoe nocooue s CIIO /
AmapueB A. U., Abonunna JI. 1. — 2-e u3n.,
uctp. u gon.— Mocksa: IOpaiit, 2021.— 127
c.— (IlpodeccronanbHOoe 0OpazoBaHue).

JTOII

ObC IOpait

["aBponckas, 1O .1O.

KomnonnHas xumust | YueOHUK 1 ipakTHKyM Jlist
CIIO / TaBponckas 1O. 1O, [Tak B. H.

Mocksa : FOpaiit, 2021-287 ¢
(ITpodeccuonanbHoe 0Opa3oBaHue)

ITo1I.

ObC IOpait

Oneitnukos H. H.

XUMHsL. AJTOPUTMBI PEIICHHS 33724 U TECTHI :
'YuebHoe mocooue s CITO / Onerinukos H. H.,
Mypassesa I'. I1. — 3-e u3a., ucrp. u 10m.—
Mocksa: FOpaiit, 2019 .— 249 c.—
(ITlpodeccronanbHoe 00pa3zoBaHUe).

J1OII

O5C Opaiit

2.6.IuTEepHET pecypchl:

1. https://alleng.org/d/chem/chem302.htm

2.https://uchebnik-skachatj-besplatno.com

3. https://uchebnik-skachatj-besplatno.com

4. http://lib.sibsport.ru
5. http://academia-moscow.ru
6. http://artlib.osu.ru

13



https://urait.ru/bcode/470485
https://urait.ru/bcode/469464
https://urait.ru/bcode/471137
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=828&TERM=%D0%90%D0%BF%D0%B0%D1%80%D0%BD%D0%B5%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/472464
https://urait.ru/bcode/470356
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=828&TERM=%D0%9E%D0%BB%D0%B5%D0%B9%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.biblio-online.ru/bcode/437705
https://alleng.org/d/chem/chem302.htm
https://uchebnik-skachatj-besplatno.com/
https://uchebnik-skachatj-besplatno.com/
http://lib.sibsport.ru/
http://academia-moscow.ru/
http://artlib.osu.ru/

3.BAPUAHTHI OHEHOYHBIX CPEJICTB

KoMIuiekT o1eHOYHBIX CPEICTB IS OIEHKH C(HOPMHUPOBAHHOCTH JJICMEHTOB
o0mux u TPOo(PECCHOHATBHBIX KOMIIETCHIIMA 10 BHUAY NPOo(ecCHOHATBHOM
NESATEILHOCTH C UCTIOIh30BAHUEM Pa3IUIHbBI (HOPM MPUBEICH HUXKE.

~

Ilepeuenn Bonpocos k nAuddepeHunpoBaHHOMY 3a4eTy

3naku xumuueckux snementoB (10 meramnoB, 10 HemerannoB), BBIBOA (GOPMYI
OKCHJIOB COOTBETCTBYIOIIHUX 110 3a/laHHI0 31eMeHToB yepe3 HOK.

Tunbl peakuuii 1O KOJJIMYECTBEHHOMY IPH3HAKY, PacCTaHOBKA KO3((UIIMEHTOB,
OIpeJIeJIEHUE KJIACCOB BEILECTB.

Omnpenenenue, TMONyYeHHE, XHUMHUYECKHE CBOWCTBA OCHOBHBIX  KHCJIOTHBIX
aM(OTEPHBIX OKCUIOB.

Omnpenenenre, HOMEHKJIATypa, XHUMHUYECKHE CBOWCTBA, MOJYYCHHWE OCHOBAHH Ha
ocHoBe TO/I.

OOmue cBoiicTBa KHCJIOT, cBoicTBa Kuciot/okucaureneii: H2SO4(p), H2SO4(k),
HNO3(p), HNO3(k).

Homenknarypa  kucinor u  coined (5 ~ OECKMCIOPOJHBIX  KHUCIOT, 8
KHUCJIOPOACOAEPKAILUX KHCIIOT).

CrtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB MaJIbIX U OOJIBIIUX HEPUOJIOB.

JIUKTaHT 0 TEPMHHOJIOTHH.

TemaTuka npakTu4ecKux pador

1. ITpaktueckoe 3ausitue Nel mo TOJl: «Xumuueckue CBOICTBa BELIECTB Ha
ocHoBe TO/I, cocTaBneHnre ypaBHEHUHN pEeaKIUid THAPOJIN3A COJICH;

2.Ilpaktuueckoe 3aHatue Ne2  «PemeHue  ypaBHEHMH  OKHMCIMTEIbHO-

BOCCTAaHOBUTENBbHBIX PEAKIIUH METOJOM AJIEKTPOHHOIO OaslaHcay;

3.IIpaktuueckoe 3aHsTHEe Ne3 «PemeHume 3amad M yIpakHEHHH 110

KHCIJIOPOJICOAECPKAIIUM COCIUHEHUIMY;

4 Ilpaktuuyeckoe 3aHsaTHe Ne4 «PemieHue 3ajady M ynpakHEHHH IO TemaM

«AMMHBI. AMUHOKHCIIOTBI»Y;

5.IIpaktuueckoe 3ansaTue Ne5 «PemieHue 3amau M ynpakHEHHH MO BceM

IIPOMIEHHBIM TEMaM).

TemaTnka JadopaTopHbIX padoT

1. JlabGoparopnas pabota Nel «MccnenoBanue 3aBUCUMOCTH CKOPOCTH

peakuuy OT KOHUEHTPALMU PearupyrouX BEIIECTB U TEMIIEPATYPhI».

2. JlaGoparopHas pabota Ne2 «IIpoBeneHue peakuuu oOOMEHa MEXIY
pacTBOpaMH 3JIEKTPOJIMTOB, CONPOBOXKJAIOLIMXCA OOpa3oBaHMEM Tas3a,
0CaJIKa U MAJIOAMCCOLMUPYIOLIETO BEILIECTBAY.

JlaboparopHnas padota Ne3 «ccnenoBanue CBOMCTB XJIOPHON BOABI».
JlaGopatopHas pabota Ned «[lomyueHne aMMuaka, U3yueHHe ero CBOWCTB
U CBOMCTB €r0 COEIUHEHUI.

5. JlaGoparopHas pabota Ne5 «MccnenoBanue B3aUMOACHCTBUS METAIJIOB C

KHUCJIOTaMU, KOPPO3HsI METAJLIOBY.

»w
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6. Jlaboparopuas pabora Ne6 «Ilomyuenue ruapokcumaa xpoma (I11),
uccnenoBanue cBoiictB coeaunenuit xpoma (I1), (111), (VI) u mapranna
(VID»

7. JlaGoparopuas pabora No7 «OmnpeneneHue yriepoaa U BOIOPOAA B
OPraHUYeCKOM BEIICCTBEY.

8. JlaGoparopuas pabota Ne8 «[lomydeHne dTHIIEHA U3 STUIOBOTO CIIUPTA U
U3yUYEHHE €r0 CBOHCTBY.

9. JlaGoparopuast pabota Ne9 «IlomydyeHue aneTuieHa u3 KapOuaa Kalblus
Y U3y4YCHHUE €TO CBOMCTBY

10. JIaboparopuas pabota Nel0 «McciaenoBanue CBOMCTB CITUPTOBY.

11. JITaboparopnass pabGora Nell «lMcciaenoBaHue CBOWCTB allbJICTHIOB H
KETOHOBY.

12. JJaboparopras pabora Nel2 «McciaenoBaHue CBOMCTB KapOOHOBBIX
KHCIIOT».

IIpakTuyeckoe 3anaTHe Ne 1 «CocTaBiieHne ypaBHeHHIl peakuil THAPOJIN3a Pa3JHYHbBIX COJIeiD).
Llenb paboTser: [IpoBepuTh Ha MPAKTUKE YMECHHSI YIAITUXCSI

YPaBHeHI/IH pC€aKiuk HOHHOI'O O6M€Ha, ruapoJums3a COJICH.

1.

Onpenenutsb KJIacc ¥ XapakTep CIEAYIOIINX BEIIECTB, JJIs BEIIECTB

SJICKTPOJMUTOB COCTABUTh YPABHCHUSA PCAKIIMU JUCCOLIHALIUU.

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, H2S, HBr, Brz, SO2
KOH, Ca(N0s)2, HNO3, Cus, 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 peaKHI/Iﬁ MCXKAY CICAYIONIMMHU BEIICCTBAMU B

MOJIEKYJISIPHOM, MTOJIHOM U KpaTKON MOHHOM 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.

cyibdar HaTpus U XJIopua Oapus
TUAPOKCHU Oapus U XJIopua Meau (2)
cynb(duI HATPUS U XJIOPpUI Meau (2)
THJIPOKCHU HATPHUS M CEPHAsi KUCIIOTa
CepHas KHCIIOTa U OKCU MeaHu (2)
THJIPOKCU HATpus U cyabpaT Meau (2)
THJIPOKCHUJI KaJIMsl U Q30THAS KUCIIOTa
cynphua Kanus u cyabdar meau (2)
cepHasi KUCIIOTa U OKCUJ KaJIHs
THJIPOKCU Kaiust U pochopHast Kuciora
a30THAas KUCJIOTa U OKCUJ KaJlUs
HUTpAT cepedpa u XJopuj bapus

CocTaBuTh YpaBHCHHUA peaKLII/II‘;I TUAPOJIN3a CICAYHOIINX colieii B MOJI@KyJ'IHpHOfI,

MIOJTHOM M KpaTKOW MOHHOHN (opMax, ONpPeeTUTh XapakTep Cpeabl:

3.1

K>S, CuCl,, KCI
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3.2 KC1, MgClz, NazS

3.3 KNO3, FeCl2, Na2S0s3

34 NaCl, FeClz, NazSiO3

35 K3COs, Ba(N03)2 ,Mg(NO0s).
3.6 K2Si03, BaCly, Fe(NO03).

IIpakTuyeckoe 3ansaTue Ne 2 «PenieHne ypaBHeHHII OKHCINTEIHHO-BOCCTAHOBUTEIBHBIX peakui
METO/I0M 3JIEKTPOHHOI0 DajIaHCay.

Uens paboter: IlpoBepuTh 3HaHHWS yYamMXCS IO YMEHHIO peIIaTh YpaBHEHUS OKHUCIUTEIHHO-
BOCCTAaHOBUTEILHBIX PEAKIIUi METOJIOM 3JICKTPOHHOTO OaaHca.

3anaHHe: Pemmuth YpaBHCHUA CIACAYIOIMIUX OKHUCIUTCIbHO-BOCCTAHOBUTECIIbHBIX peaxunﬁ MCTOAOM

3JIEKTPOHHOTO OaJlaHca.
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IIpakTnyeckoe 3aHaTHe Nt 3 «Pemienme pacyeTHBIX 3aJda4y W YNPakHeHWHd 1O Teme:
«Kap0oHOBBIE KHCTOTHI».
1. CocrtaBuTth ypaBHEHHUS peakiMii KapOOHOBOM KUCIOTHI OOIIKME CO CBONCTBAMU

HEOPTaHWYECKUX KUCIIOT. YKa3aTh TUIIBI XUMUYECKUX PEaKIUid, KJIACChI
BEIIECCTB:
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 MpEBpaIleHni, COCTaBUTh COOTBETCTBYIOIIUE YPABHEHUS

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

«AMHMHBI».
Bapuant 2

1. CocraBUTh ypaBHEHUS PEaKUU MTOJIYUEHHS CIECIYIONIUX BEIIECTB, YKAa3aTh

WX TOMOJOTHYECKHUM pad, 1aTb UM Ha3BAHUA!

2. C KakuMH U3 3aJJaHHBIX BEIIECTB MOXKET B3aUMO/ICHCTBOBATh aMMHaK,
COCTaBUTh YPABHECHHS COOTBETCTBYIONIUX PEAKITHIA:
XJIOPYKCYCHAsI 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 XUMUYECKHM CBOMCTBAM MEXY:

aAMMHAaKOM N aHUJIMHOM

Bapuant Ne4
1. CocraBuUTh ypaBHEHUS peakUUid MOJTYUEHHS CIEIYIOUIMX BEIIECTB, YKa3aTh

UX TOMOJOTHYSCKUM pad, 1aTb UM Ha3BAHUWA!

2. C KakuMU U3 33JIaHHBIX BEIIECTB MOXKET B3aMMOJICHCTBOBATh AMMHAK,
COCTaBUTh YPAaBHCHHS COOTBETCTBYIOIITUX PEAKITHI:

XJIOparuJipuji yKCyCHOM KHUCIOTHI, OEH30J1, BOIA.

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

METaHOJI, dTaHaJlb, POTIMOHOBAsT KUCJIOTa
4. B 4em mposiBISETCSA CXOJICTBO MO XUMUYECKHM CBOMCTBAM MEXY:

aMMMAKOM U IIPOIIMJIaMHUHOM
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IIpakTyeckoe 3ansitie Ne 5 «PemeHue pacyeTHBIX 3aa4 W yNpPakHeHHWe IO TeMme:

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

CBOMCTBaAM U IMOJIYUYCHHUIO AMHUHOKHUCIIOT.

1.

CocTaBuTb 2 ypaBHEHHUSI pEAKIIUl IOJTy4YEHUs HATPUEBOM COMIU
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 TpunenTua f — aMUHONIPONIMOHOBON KUCIOTHI
2 TpULIENTH Y — AMUHOMACIISTHON KUCIIOTHI

3 IuuenTu] o — AMUHOYKCYCHOW KUCJIOTBI

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(pOoTepHBIil XapakTep CIECTYIONUX AMUHOKHUCIIOT:
| o — aMUHONIPONTMOHOBOMN KUCIOTHI

2 B — aMHMHOTIPOTTMOHOBON KUCIIOTHI

3 0. — aMUHOYKCYCHasi KHCJIOTa

4 B — amuHOMACIISIHAs! KUCTIOTA

CocTaBUTh COOTBETCTBYIOIINE YPABHEHUS PEAKLIHM.

Ocy1iecTBUTh NpeBpaICHUS
1 mponaHoBasKUCIOTA— XJIOPIPONAHOBASKUCIOTaA—aMHUHOIIPOIIAHOBAsK KMUCJIOTA
2 MponaHOBasKUCIOTa— aKPUJIOBASKHCIOTA—aMHUHOIIPOIIAHOBAsA KUCJIOTA
3 YKCYCHBII aJIbAE€ru1—yKCyCHAasl KUCI0Ta—...—> 0. — aMUHOYKCYCHasl KMCJIOTa
4 nponaHaab—IPONHOHOBAsA KUCIOTa—>...—aMUHONPOIIMOHOBAs KHCIOTA
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JlaGopaTopHast padora Ne 1 «MHMcceienoBaHue 3aBHCMMOCTH CKOPOCTH PeaKIUH OT KOH-

HEHTPALUH PearupyoIuX BelecTB H TeMIEPATyPbI».
OmnpiT 1. 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT KOHIEHTPAIIUU PEarupyoInX BeIecTB.

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

B tpu ipoOupku HanmuTk pazdasiaeHHbIH (1:200) pacTBop THOCYIBGATA 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
00aBHUTH 1O 5 Karenb pa30aBIeHHON 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 PEAKIIMH OT KOHLIEHTPAIIUU

pearupyromux BCIICCTB.

OnpIT 2. 3aBUCUMOCTh CKOPOCTH PEAKLIUU OT TEMIIEPATYPBHI.

B3ste pactBopsr Na2S203 1 H2SO4 B TO# jke KOHIIEHTpAIMH, YTO U B TPEABLIYIIEM
onbite. Hamuts B Tpu npoOupku mo 2 mi.pactsopa NazS203, B Apyrue Tpu NpoOUPKH 1O 2 MIL
pactBopa H2SO4. OTMETUTB TEMITEpaTypy BO3AyXa B J1aOOPaTOPUH.

B niepByro npodupky 1o6aButh HoSO4. OTMETHTE Yepe3 CKOIBKO CEKYH/I MTOSBUTCS 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

BBICOKOW TeMIepaTyphl. 3anucarh pe3ynbTaT 1o Gopme.

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.

21




JlaGopaTopHast padora Ne 2 «IIpoBenenue peakunuii 00MeHa MeK1Yy PacTBOPaMHU 3JIEKTPOJIMTOB,
NpOTEKAININX ¢ 0o0pa3oBaHMEM O0CaAKa, BbIJEJEHHEM Tra3a WIM MaJ0 JHCCONMHPYIOIIEro

BemiecTBa. cnbITaHHE PACTBOPOB COJIeii HHIUKATOPOM).
OmnpiT 1. Peakius oOMeHa, uaymas ¢ 00pa3oBaHHEM OCaJiKa.

B npoOupKy HaJIuTh HECKOJIBKO Karmelb XJaopuaa 6apus 1 100aBUTh HECKOJIBKO Kallelb
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.

Onsirt 4. [ToryyeHne aMm(pOTEpHOTo rUAPOKCUIA ATFOMUHUS.

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 MOJICKYIISIPHOM.

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 ruapokcuaa 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, KaKie€ TUAPOKCHIBI HA3bIBAIOTCS aM(OTEPHBIMH.

OmnsIT 6. ['naponus comneit, 00pa3oBaHHBIX 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 TOJTHOM, KPATKOM HOHHOM BHUJIE U MOJIEKYIISIPHOM.

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 onpeaenuts xapaktep cpembl
CHHEH JJAKMYCOBOM 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).

JladopatopuHass padora Ne 3 «McciaemoBaHHe CBOWCTB XJopHOW Boabl. CpaBHHTEJIbHAN

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 0 00ECIBEUHBAHUS PACTBOPOB.

3aganue:

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

CBOMCTBAaMH.

2. CocTaBUTH ypaBHEHUSI XUMHUYECKUX PEAKIIUU.

OmnbIT 2. CpaBHUTENBbHASA AKTUBHOCTh TaJIOTCHOB.

B oy npoOupky HaUTE pacTBOp OpoMUIa, B APYTYIO — pacTBOp Hoauaa. B obe
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 OGHapYy)KEeHHE 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. OTMmeruTh LBET OCAIKOB.
2. CocTaBHUTH ypaBHEHUS PEAKIINI B MOJICKYISIPHOM 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.
HccnenoBanue CBOWCTB THAPOKCHAA AMMOHHS: €ro B3aMMOJEHCTBHE C KHCJIOTaAMH,
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 CBOMCTBAMH 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 XJI0pHJla aMMOHUS U THUJIPOKCH/IA KaIbIMsl 3aKPENUTh B LITATHUBE,
clerka mojaHsB qHO. Ha KoHel ra300TBOAHON TPYOKH HAETh 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 MPUOOpa TSI MOTYYSHHUS] 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
oTBepcTue 0oNbIIMM nanbieM. OnyCcTUTh IPOOUPKY, IEPEBEPHYB €€ U KallHyTh B pacTBop 1
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. B3auMoieiicTBUE THAPOKCUIA AMMOHUS € KHUCIIOTOM.
B npobupky HanuTh 2 Mil.pacTBOpa aMmmuaka u 1 karmto genondranenna. [lo kamism
MPWIMBATH COJIIHYIO KUCIIOTY JI0 UICUE3HOBEHUS MaJTMHOBOM OKPACKHU.
3aganue:
1. HamucaTh B MOJIEKYJIPHOM U MOHHOHN (popMe ypaBHEHHE PEaKuu HEeHTpaIu3auu
TUAPOKCH/Ia AMMOHUS C COJISTHOM KUCIOTOM.
2. CpenaTh BBIBOJ O B3aMMOJICHCTBUY THAPOKCUIA AMMOHHUS C KUCIIOTOM.
OnbIT 4. KauecTBeHHAs peakiys Ha HOH aMMOHHUS.
B npoOupky HanuTh 2 MJ1.pacTBOpa XJIOpUIa AMMOHUS U NPUINTH 1-2 MII. pacTBOpa
niesioun. CopepuMoe NpOOUPKU HArPETh HAa Ta30BOM TOPEJIKE.
Obpas3zosanue kakoeo sewjecmsa Bvl uyscmeyeme no 3anaxy?
[TonHecuTe K OTBEPCTHIO MPOOUPKU CMOUEHHYIO B BOJIE CHHIOIO JIAKMYCOBYIO OYMaKKYy.
Ommembme uzmeneHue ysema 1aKmyco8ou OYMajicKu u 3anaxa pacmeopa.
3aganue:
1. HammcaTh B MOJIEKYJIIDHON ¥ HOHHOM (hopMax ypaBHEHHE PEaKLUU B3aUMOACHCTBUS
XJIOpUJIa aMMOHHUS C TUJPOKCUIOM HATpHs /TIPU HATPEBAHUH/.
2. CpenaiiTe BBIBOJ O TOM, IIOYEMY 3Ta peaKlus SBISETCS KAYeCTBEHHON Ha HOH

AMMOHUA.

JlabopaTtopHasi pabora Ne S «McciaegoBanue B3aMMOACHCTBHSL METAJIOB € KHCIOTAMH,
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 1mosioxkuTh Kycouek IMHKA U KallHyTh Ha HEr0 pacTBOPOM cyib(aTa MeIu.
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 NpoKUMIATUTE 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 PEaKLIUU 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. Cnenarb HaOMIOI€HUS], COCTABUTH OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH.

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.

3ananue:

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

AJIEKTPOHHOTO OajaHca.

2. C,I[eJ'IaTb BBIBOJ O TOM, KaK BSaHMOHeﬁCTBYIOT KOHIOCHTPHUPOBAHHAA a30THAs KHCJIOTa

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 padotsl: nu3yuenue amporepHbix cBoiicTB xpoMma (111), B3anmonpeBpariennii

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 ocaska). PaznuTh ocanok B 1Be mpobupku. B nepByro 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 HECKOJILKO Kareab cepHOM kucnoThl. HabnroaaTh n3mMeHeHne okpacku pactsopa. 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 KaJIUsl B KUCIION 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 KUCIIOTHI U IPUIUTH PACTBOP CyJIb(hUTA HATPUS.

3aganue:

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

TOYKH 3PEHUSI OKUCIICHUSA-BOCCTAHOBJICHHUS, pPACCTaBUTh KOI()(DUITUCHTHI.
CraenaTb BBIBOJIBI O IIOJYYEHUH aM(POTEPHBIX THAPOKCUIOB U XapaKTepPe UX CBOMCTB.

C,I[eJ'IaTb BBIBOL 00 OKHMCIIUTEIbHBIX CBOMCTBAX IepMaHraHaTa 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 NpocTeInii 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

27




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 BHCCTU 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/IC.

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€3B0OKEHHOM CcOJbIo CynbdaTa Meau. [IpoOupKy 3akphITh MPOOKOIt

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: IMO3HAKOMUTHLCA HA MPAKTUKE ¢ XUMUYCCKUMHU CBOMCTBaMH 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, fl0/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

PCaKIM Ha KPAaTHYIO CBA3b. CocTaBniTh YpaBHCHUA PCAKIIUU BBITTOJIHACMBIX 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,
XUMHYECKHE CBOWCTBA aJIKWHOB, KAYECTBEHHBIE PEAKIINH HA KPATHYIO CBSI3b, IPAaBUIIA TIO
TE€XHUKE O€30IaCHOCTH.

JloszkeH ymeThb: Co0uto1aTh MpaBuia 1o TeXHUKE 0€30MaCHOCTH IPU BBIOJIHEHUH
pabotsl. Pabotath ¢ xuMuueckum o0opyaoBaHueM. PaboTaTh ¢ ra30BBIMU TOPEIKAMHU.
Jloka3pIBaTh HaTMYME KPATHOH CBSI3M B OpraHWYEeCKHX BemecTBax. COCTaBIISATh YpaBHEHUS
peakiuii. Habnronats v aHaNIM3UpOBaTh MPU3HAKK peakiuii. J[enaTb BEIBOJBI MO KaXIAOMY

OTIBITY U TIO Bcelt pabote. PaboTy ohopMIIsTh MO cXeMe:

HazBanne VYpaBHeHUS
Ne onbITa Xon pabotsl | Habmonenus p

BriBoabr
OIbITa peakuuu
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OO0 BBIBO:

Xoa padoTsl

OnpIt 1. [TonyyeHnue areTusneHa.

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
HaOJIFOEHHE.

OnpIT 2. B3aumoseiicTBue anieTriieHa ¢ OpoMHOH (10THOM ) BOJIOM.

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

OmnsIT 3. B3aumopelicTBIe alleTUIIEHa ¢ PO30BBIM PACTBOPOM MapraHIOBKH.

["a300TBOAHYIO TPYOKY C BBIJCIAIOUIMMCS alleTUICHOM 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 napopmMarus, 11 BEIOIHEHUS U 0hopMIIeHUsT pabOTHI:
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 noBbllIEHHON TeMIIEpaType U B IPUCYTCTBUH KaTaIU3aTOPOB 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 00pa30BaHMe 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 peakiysi HA MHOTOaTOMHbBIE CIIHPTHI ¢ 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 (HEeHO.

B npobupKy HaJIuTh HECKOJIBKO Kamelb (eHosa U J00aBUTh KallIko 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) CTaHHapTHOf/'I IIKAJION 1 3amucaTh 3HaueHHUeE

pH.

JladopaTtopHas paGora Ne 11 «McceiieqoBaHue CBOMCTB aJIbJeTHI0B U KETOHOB).
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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 HarpeTb. [IpoBecTu HabMOACHUE.

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 HECKOIBKO Karellb PacTBOPA albICTH/IA,
pactBop Harpetb. [IpoBecTn HabmOACHME.

OnbiT 3. Peakuus anpaeruaa ¢ GyKCUHOCEPHUCTON KUCIOTOM.

B npobupky Hanuts 0,5 Mi.6eciBeTHOr0 pactBopa GyKCHHOCEPHUCTOM KUCIOTHI +
CTOJIBKO K€ PacTBOpa ajbAETH/Ia, TPOOHPKY BCTPSIXHYTH. [IpoBecTH HabMoIeHHE.

OnbIT 4. B3aumopeiictsue 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 «M3y4eHue 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 CJIETKa CMOYHTD coJib. [IpoOHpKY 3aKpbITh MPOOKOH C ra300TBOJHOM TPYOKOI,
KOHell TpyOKH OIyCTUTh B MPOOUPKY ¢ Bojoi. Harpets cmMech 10 Tex mop, moka B mpoOupKe He
cobepeTcst HEMHOT'O YKCYCHOM KUCIIOTHI. ONpeAenuTh YKCYCHYIO KACIOTY IO XapaKTepHOMY
3amaxy.

Onbit 2. [TonydyeHne ykCycHOITHUIIOBOTO 3Hpa.
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B npo6upky Hamuth 0,5 MI.KOHIIEHTPUPOBAHHON YKCYCHOM KUCIOTHI +0,5 M1

3TUJIOBOTO CIIUPTA, 3aTeM B MPoOUpPKyY 100aBuTh 0,5-1 MIiI. KOHIIEHTPUPOBAHHOW CEPHON

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

CTaKaH4YMK C HACBIIICHHBIM PACTBOPOM XJIOpHUAa HATPUA. HpOBeCTI/I Ha6J'IIOI[eHI/Ie.

OnpIT 3. XUMHYECKHUE CBOMCTBA HEMPEACIbHON KUCIOTHI.

B nipobupky Hanuts 0,5 Mi1.onenHoBoM kuciaoTsl +0,5 Mil. HOIHOM BOJbI, pacTBOP

BCTpsAXHYTh. [IpoBecTn HabmroneHNE.

3.1

OmnpbiT 4. CBoOlicTBa MbLIA.

B3aumMoeiicTBre MbuIa ¢ XJI0pUAOM Kanblus. B mpoOupky Haimth 0,5 Mil.pacTBOpa
MbUIa +2(3) KAty XJ0pu/a Kalblus, paCTBOP BCTPAXHYTh.

I'uaponus Meia. B mpobupky HanmuTh 0,5 11 pactBopa Mbuia + 2(3) karmum

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)

4
5. «XuMHS ¥ 370pOBbE YETTOBEKA
6. «XUMHS 1 KOIOTHSDY

7

. «Xumus NPpUXOAUT Ha NMMOMOIIBY»

DK3aMEHAIMOHHbIE BOMPOCHI (2 ceMecTp)

1.M310%kuTE NPERNOCHUIKM TEOPUM XUMHUYECKOIO CTPOCHHSI OPraHUYECKHX
coenuHenuid A.M.Bytnepoga.

2.M3710%K1UTE€ OCHOBHBIE IIOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOCHHS
OpraHhyYecKkux coeauHeHnii A.M.byTinepoBa W NEpPEUYUCIUTE OCHOBHBIE
MPUYMHBI MHOTOOOpa3Hsi OPraHMYECKUX COEIUHEHUM.

3.YUto Ha3wiBaeTca uzomepueii? [lepeuncnure BUIbl N30MEPUU U TIPUBEINUTE

IIPUMEPBI.

4.Bunel hopmyn B opranuueckoi xumuu. [IpuBenurte COOTBETCTBYIOILIKE
IIPUMEPBI.

5.Pacckaxxute 0 MexaHu3Me 00pa3oBaHus KoBaieHTHOM d u 1 cBsizeit.[laiite
XapaKTEepUCTUKY 1504 ceoricrBaM.Hapucyiite CXEMBI ux
oOpa3zoBanus.IIpusenure IIPUMEPBI.

6.Uto Takoe romosioru?CocTaBbT€ rOMOJOTUYECKUIN PsiJl METaHa ,HA30BUTE
TOMOJIOTH.
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7.Kakas wmszomepusi ObiBaeT y ankaHoB?CocraBbTe 3 (Tpu) (HopMyIibl
M30MEPOB HOHAHA,JATe UM Ha3BaHHUE.

8.Kakast n3omepust ObiBaeT y ankeHOB?CocTaBbTe (HOPMYIBI U30MEPOB IO
BCEM HAIpaBJIICHUSM [UIsI HMOHEHA-2, YKaXHUTE BHJIbI H30MEpHUU,JaNTe
Ha3BaHUS BCEM BEIIECTBAM.
9.Kakas m3omepusi ObiBaeT y ankuHoB?CocTaBbTe (HOPMYIIBI U30MEPOB IO
BCEM TamnpaBlieHUSM JJii HOHUHA-2 ,yKaXUTE BHJbI H30MEpPUU,IaNTEe

Ha3BaHUs BCEM BEIIECTBAM.
10.Knaccuduxanus OpraHUYECKuX CO€JIMHEHUN Ha npumepe
yraeBoaopoaoB.IIpu3Hakukiaccuukanu, mpuBeIuTe bopmyIbl

COOTBETCTBYIOIINX YIJIEBOAOPOAOB,AANTE UM HA3BAHUS
11.Ankanbl.CTpoeHHE MOJIEKYJ Ha npuMepe MeraHa.CrocoObl MOTydYeHus
AJIKaHOB.

12.Ankenbl.CTpoeHHE MOJIEKYJ Ha MPUMEPE 3TEHA,CHOCOObI IMOTYYEHUS
AJIKEHOB.

13.Anxunbl.CTpoeHHE  MOJIEKYJ Ha  OpUMEpPE  aleTUIIeHa,CrocOoOb
ITOJTYy4YEHHUS AJIKEHOB.
14.dusngeckue u XUMHUYECKHUE CBOMCTBa AJIKCHOB ,peaKuuun
MIPUCOEIUHEHHUS, [IOJINMEPU3ALAN, OKUCITIEHUSL.

15.®usnyeckne U XUMUYECKUE CBOMCTBA aNKaHOB.COCTaBbTE YpPABHEHMS
COOTBETCTBYIOIIIMX PEAKLHMN,JaUTe Ha3BaHUA PpPEAKLUSIM, BEIECTBaAM,
YKQKHATE UX TOMOJIOTUYECKUE PSIBIL.

16.®u3nueckue U XUMHUYECKHE CBOWCTBA aJIKMHOB.COCTAaBBTE YpPaBHEHHUS
COOTBETCTBYIOIIUX peaxkuun ,J1aiTe Ha3BaHMS
peaKIUsAM,BEIECTBAM, YKaKUTE UX TOMOJIOTHYECKUE PALBI.

17.Pacckaxkute 0  kjIaccUpUKAIMM  peakluii B OpPraHMYeCcKOu
xumun.IIpuBeuTe COOTBETCTBYIOIUE IPUMEDHI.

18.Yrto TaKOe peaxkuus
nomumepusanuun? CtpykrypHaoesepHo? Monomep?1lommmep? 1 IpuBenure
MIPUMEDPBI.

19./InenoBsie yrieBo1opoibl. CocTaB,HOMEHKIIATYPA, XUMHYECKUE

CBOWCTBA,IOJIyYEHHE.

20.I{noankxanpr.CocTaB,HOMEHKIIATYPA, XUMUYECKHE CBOMCTBA,IIOJyYCHHE.
21.HomeHnkiatypa ajikaHOB,COCTaBbTE 3 (TpH) CTPYKTYpHBIC (HOPMYIIBI
aJKaHOB C panukanamu (c 1...2,3 pagukanaMu),1ailTH UM Ha3BaHMUSI.
22.HomeHkiatypa ajkeHOB,COCTaBbTE 3 (TpH) CTPYKTYpPHBIE (HOPMYIIBI
anKaHoB ¢ paaukanamu (c 1,2,3 panukanamu),JaiTe UM Ha3BaHMSL.
23.HomeHkiatypa aJIKWHOB,COCTaBbTE 3 (TpU) CTPYKTYpHBIE (HOPMYIIBI
anKaHoB ¢ panukanamu (c 1,2,3 panukanamu) ,JaiiTe UM Ha3BaHMUS.
24.Apomatnueckue yriieBoaopoabl. CTpoeHue MOJIEKYJI
0€eH30J1a,rOMOJIOTUYECKUUPS T, HOMEHKIIATYpa,OJIyYeHHE.

25.®0u3nueckue U XUMHUYeckue cBoiicTBa OeH3osa.CocTaBbTe YypaBHEHUS
COOTBETCTBYIOLIIUX peaKIun,1anTe Ha3BaHUA
peaKLMsIM,BEIIECTBAM,yKAKUTE UX TOMOJIOTUYECKUE PSIBI.
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26.M3noxute mpaBuia 3aMmelieHus B OeHzonbHOMsApe.CocTaBbTe
YpaBHEHUs pEeaKkUMi ,MOATBEPKAAIOIIMX  HANpAaBISIOIIEE  JIEWCTBHE
3amecturenei | u |l pona.

27.Kakue panukanbl OTHOcATCA K 3amecturensM | poma?  aiite
XapaKTEPUCTUKY 3THUM paJWKalaM, NPUBEIUTE IMPUMEPHI BIMSHUSA 3TUX
paaMKaIoB HA XUMHYECKOE MTOBEAEHUE OEH30JIBHOIO KOJIbLIA.

28.Kakue pagukambl OTHOCATCA K  3aMECTUTEISAM llpona?/laiite
XapaKTEPUCTUKY 3TUM paJMKalaM, MPUBEAUTE TMPUMEPHI BIMSHUS OSTUX
paJNKaIoOB HA XUMHUYECKOE MOBEJEHUE OEH30JIBHOTO KOJIbIIA.

29.Uto Takoe kadecTBeHHble peakuuu? IIpuBeaure 2 (nBa) mpuMmepa
KaueCTBEHHBIX peakluii Ha KpaTHylo CBs3b.COCTaBbTE ypaBHEHUS
KaueCTBEHHBIX PEaAKIUi,aiiTe Ha3BaHUsI PEAKIUSIM,BEIIECTBAM ,YKOXKHUTE UX
TOMOJIOTUYECKUE PSIBI.

30.Kak noka3aTh,4yTO B COCTaB MOJIEKYJIbI OPraHUYECKOrO0 BEIIECTBA BXOAAT
aToMbl yriepona u Bogoponaa?llpuBenuTe npuMEpPbl COOTBETCTBYIOIINX
peaKunil.

31.0xHOaTOMHBIE IIpEEIbHBIE CITUPTHI: TOMOJIOTUYECKUI
psn,o0mashopmyia, HOMEHKIATypa ,CIOCOOBI MOTYYEHUS.

32.CocTaBbTe ypaBHEHHs PEAKLUN XAPAKTEPU3YIOIINX METOABI MOIYYEHHS
MeTaHoJia U dTanioHa. [lepeuncnure pusznueckue CBOWCTBA ATUX CIUPTOB U
O0COOEHHOCTH BO3JIEHCTBUS UX HA OPraHU3M UeJIOBEKa.

33.®u3znueckue M XUMUYECKHE CBOMCTBA NPENEIBHBIX OJHOATOMHBIX
CIIUPTOB.

34.130mepus peaesbHbIX OJJHOOCHOBHBIX KapOOHOBBIX KucioT.Ilpusenure
IPUMEPHI.

35.@yHKIMOHAIbHBIE IIPOU3BOJHBIC KapOOHOBBIX
kucior./laliteonpenenenue,npupeaure  odmme  GopMysibl  ,COCTaBbTE
(opMysBbl COOTBETCTBYIOIIUX (PYHKIMOHAIBHBIX MPOU3BOJIHBIX ,alTE€ UM
Ha3BaHUA.COCTaBbTE YpaBHEHUS PEAKIIMNA UX TOJYYECHHS M TUAPOIIN3A.
36.ApomMaTnyecKkue  aMUHbL. XMMUYECKHME  CBOWCTBA  ApPOMATHUYECKUX
aAMUHOB,UX MOJYyYEHUE HA IPUMEPE aHUITMHA.

37.HomenknaTypa 1ByxaTOMHBIX cnupToB.lIpuBennure npumepsl.
38.Homeknarypa tpexatoMHbIX ciupToB.IIpuBeauTe npumepsl.

39 Jlaiite ompejneneHre apoOMaTUYECKUM CIHPTaM,pacCKakuTe 00 uX
HOMEHKJIAType,TPUBEAUTE IIPUMEPHI.

40.1M30Mepus OTHOATOMHBIX CHHUPTOB Ha IMpuMepe HoHaHotia-1.CocTaBbTe
(opMyJIbl ©30MEPOB MO BCEM HAIPABJICHUSAM,yKQKUTE BUJ U30MEPUM,TaiiTe
Ha3BaHUS BCEM BEILIECTBAM,YKa)KUTE WX TOMOJIOTHYECKUE PSIIbI.

41.[lafiTe omnpeneaeHUE MHOTOATOMHBIM CHUPTAM,IPUBEIAUTE IPUMEPHI
KaueCTBEHHBIX pEaKIMil HA MHOTOATOMHBIE CIIUPTHI.

42.Yto Takoe enonwi?/laiiTe omnpeneneHue QPpeHOIAM,PACCKAKUTE O
knaccupukanuu  penono.CoctaBbre 3 (TpU) CTPYKTYpHBIE (HOPMYIIbI
oJIHOaTOMHOr0 (eHosa ¢ paaukamamu (¢ 1.2,3 pagukanamu ),Jaite UM
Ha3BaHUs N0 HUPPOBON U OYKBEHHOW HyMepaluu OEH30JIbHOIO KOJIbLIA.
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43.PacckaxuTe 0 XUMUYECKHUX CBOMCTBAX OJHOATOMHOI'O
¢denona,nposistonmxcs no rpynmne OH.CocraBbTe ypaBHEHUS
COOTBETCTBYIOIIMX peakuni./[aliTe Ha3BaHUSA PEAKIMAM,BEIIECTBAM, YKAKUTE UX
TOMOJIOTHYECKUE PSIIBL.

44 XuMu4ecKrue CBOMCTBA OJTHOATOMHOTO (DEHOIIA,TPOSABIISAIOMIUECS TIO
OCH30JIbHOMY KOJIBILY.

45.PackpoiiTe B3auMHOE BJIHMSIHUE aTOMOB B MOJIEKYJIE (PE€HOJIA, OTBET
NOATBEPAUTE YPABHEHUSMU COOTBETCTBYIOIINX PEAKLUN. Y KaKUTE TPUMEHEHUE
(eHoJIa B HAPOTHOM XO3HCTBE.

46.Anpnerunpl. OnpeaeeHue,FTOMOJIOTHYECKUN psII,HOMEHKIATypa.

47.Buasl n30MepUH y alabACTHIOB,IPUBEAUTE COOTBETCTBYIOLIUE IPUMEDPHI.
48.Du3nuecKkue 1 XUMHUYECKUE CBOMCTBA alIberua0B.COCTaBbTE YPAaBHEHHUS
COOTBETCTBYIOIIMX PEAKLUU ,AaiTe HA3BAHUE PEAKLIUSM ,BEIIECTBAM, YKAKUTE UX
TOMOJIOTHYECKUE PSIIBI.

49.1Tonyuenue anpaeruoB.CocTaBubTe YPaBHEHUS! COOTBETCTBYIOIINX
peakumii.JlaliTe Ha3BaHHWE PEAKIUSAM , BEIIECTBAM, YKAXKUTE UX TOMOJIOTHYECKHUE
PAIBI.

50.Keronsl.Onpenenenne,o0uias popmyrna,Homenkatypa.llpuBegure
CTPYKTYpHBIE (POPMYJIBI TPEX KETOHOB C paJKaIaMU,JalTE UM 110 JIBa HA3BAHHUS.
51.Keronsl. XuMnyeckue CBOMCTBA KETOHOB U MOJydYeHUe. COCTaBbTE ypPaBHEHUS
COOTBETCTBYIOIIUX PEAKLIAMN.

52.Y10 Takoe kapOOHOBbIE KUCIOTHI? PacckaxuTe o Kiaccuukauy KapOOHOBBIX
KHCJIOT,HOMEHKJIaType IMPeIeIbHBIX OJHOOCHOBHBIX KaPOOHOBBIX KUCIIOT
,JIPUBEJIATE IPUMEPBI UX MOTYUECHUS.

53.J1aiiTe onpeneneHre apoMaTUIECKUM KapOOHOBBIM KUCIIOTaM ,[IPUBEAUTE
(bopMyJibl IPUMEPOB C HA3BAHUSMHU.

54. XuMu4ecKkre CBONCTBA MPEICIbHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KUCJIOT MO
KapOOKCUIIbHOU rpyrie. @yHKIHOHATbHBIE TPOU3BOIbHBIE KAPOOHOBBIM KUCIOT.
55.XuMuyeckne cBOMCTBa OAHOOCHOBHBIX KAPOOHOBBIX KUCJIOT MO YIJIEPOAHOMY
paaukany.M3omepust npeaenbHbIX 0JJTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.
56.Jlalite onpeaenenue amuaam.PacckaxuTe o KiaccuPpuKam aMuHOB, UX
ITOJTYYEHHS.

57.XuMUYECKHE CBOMCTBA AMUHOB Ha NpuMepe dThiiaMrHa.CocTaBbTe ypaBHEHUS
COOTBETCTBYIOLIMX PEAKLIUM.

58.AmunokucioTel. HoMeHKIIaTypa aMUHOKHUCIIOT, UX

nosyuyeHue. AMporepHOCTbaMUHOKUCIOT.OOpa3oBaHue MENTHAOB.
59.XuMuyeckne CBOMCTBa aMHUHOKHUCIIOT TI0 KapOoKcuIiibHOM Tpymie.CocTaBbTe
YPaBHEHUS COOTBETCTBYIOIIMX PEAKLIUM.

60.Xumnueckue cBoricTBa aMMHOKHUCIOT 1o amuHorpymme NH2.CocraBbre
YPAaBHEHMS COOTBETCTBYIOIINX PEAKIUN.
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IIpenonasarens

KommonoBka

DK3aMEHAIIMOHHBIX OUJIETOB

Ne Bomnpocsl
Ounera
1 2.32.2
2 3.33.3
3 4.34.4
4 5.35.5
5 6.36.6
6 7.37.7
7 8.38.8
8 9.39.9
9 10.40.10
10 11.41.11
11 12.42.12
12 13.43.13
13 14.44.14
14 15.45.14
15 16.46.16
16 17.47.17
17 18.48.18
18 19.49.19
19 20.50.20
20 21.51.21
21 22.52.22
22 23.53.23
23 24.54.24
24 25.55.25
25 26.56.26
26 27.57.27
27 28.58.28
28 29.59.29
29 30.60.30
30 1.31.1
I''M.Ky3HenoBa
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OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIO/UKETHOE OBPA3OBAHUNE

YYEPEXIEHUWE BBICILIET'O ObPA3OBAHUA

“CAHKT-TIETEPBYPI'CKUI T'OCYJIAPCTBEHHBI SKOHOMUYECKHIA

YHUBEPCUTET”

®denepalibHOE TOCYIapCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE YUPEKIECHUE BBICIIETO

00pazoBaHus

“Cankr-IleTepOyprckuit rocy1apCTBEHHBI YKOHOMUYECKUN YHUBEPCUTET

Koiutemk OusHeca U TEXHOJIOTUHI

PaccmoTpeHo u 000peHo Ha IK3aMeHAUMOHHBbI CocTaBieHbl B COOTBETCTBHUH C
3acemaHuy IUKIOBOH KOMHCCHU ouster Ne20 I'ocymapcTBeHHBIMI
o0mienpodeccnoHaAIBHBIX TpeOOBaHUSAMH K MUHUMYMY
JUCLUTUTIH coJiepKaHus U YPOBHIO

O JMCITUTIITHE MOJITOTOBKH BBIITYCKHUKA IO
IIporoxon Nel ot 30.08.2019 I1/1.02 Xumus cuneruansHoctd  19.02.05

TexHomorus 6pOI[I/IJ'II)HI>IX
IIPOU3BOJICTB 1 BUHOACIIUE

IIpencenarens
/Urunatenxo B.M.
« » 20 T
3am.aupeKTopa
___ [Hectepenko E.A.
« » 20 r.
1. 22
2. 52
3. 22
IIpenonasarens Ky3nenosa I'.M.

Kpurepun oneHkn

Onenka

TpeGoBanus Kk 3HAHUAM

«COMJIUYHO»

OneHKa «OTIUYHOY» BBICTABISETCS CTYAEHTY, €CIM OH TJIyOOKO U IPOYHO YCBOWII
IPOrpaMMHBIM MaTepuaj, UCUEPIBIBAOILE, MOCIEI0BATENbHO, YETKO U JOTHYECKU
CTPOWHO €ro u3jaraer, yMeeT TECHO YBS3bIBaTb TEOPHUIO C MPAKTUKOH, CBOOOIHO
CHpaBisieTcsl ¢ 3aJadaMM, BOIIPOCAMM M JAPYTUMH BHUJAMU TPUMEHEHUS 3HAHUH,
IIPUYEM HE 3aTPyJHSAETCS ¢ OTBETOM IPU BUJOM3MEHEHMHM 33JaHUMN, UCIIOJIB3YET B
OTBETE Marepuas MOHOrpadUUecKoil JUTepaTypbl, MpPaBUIHLHO OOOCHOBHIBAET
NPUHITOE pElIeHHe, BiaJeeT pa3HOCTOPOHHHMHU HaBbIKAMHM U I[pPHEMaMHU
BBITMIOJTHEHUSI TPAKTUYECKUX 3a/1a4.

«xopouo»

OneHka «XOpOLIO» BBICTABISIETCA CTYAEHTY, €CIM OH TBEpPAO 3HAeT MaTepual,
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T'paMOTHO U IO CYHICCTBY U3JIaracT €ro, HE JOIMyCKas CYICCTBCHHBIX HETOYHOCTEM
B OTBCTC Ha BOIPOC, MNPABUIBHO MNPUMCHACT TCOPCTHYCCKUC IMOJIOXKCHUA IIPU
PCHICHUN MPAKTUYCCKUX BOHNPOCOB U 3aja4, BJIIAACCT HCO6XOHI/IMBIMI/I HaBbIKaMH U
npueMamMu X BBITIIOJIHCHUA.

«y0081eme0
PUMENbHOY

OLeHKa «yIOBIETBOPUTEIBHO» BBICTABIIAETCS CTYACHTY, €CIM OH MMEET 3HaHUs
TOJIBKO OCHOBHOT'O MaTepuajia, HO HE YCBOWII €ro JAETalIel, T0IyCKaeT HETOYHOCTH,
HEJAOCTAaTOYHO  TMpaBUJIbHBIE  (OPMYIUPOBKH,  HApYyIICHUS  JIOTUYECKOM
IIOCJIEZIOBATEIbHOCTY B M3JI0KEHUM IPOrPAMMHOIO MaTepuaya, HCIbITHIBACT
3aTpYAHEHUS NP BBHIIIOJHEHUHU MPAKTHYECKUX padoT.

«Hey0oeemas
OpUMENbHOY

OLieHKa «HEYIOBIETBOPUTEIIHHO» BBICTABIISICTCS CTYACHTY, KOTOpBI HE 3HAeT
3HAQUUTEJIbHOW YacTU NPOrpaMMHOrO Marepuaia, JOMYCKaeT CYIIeCTBEHHBIE
OmMOKH, HEYBEPEHHO, C OOJBIIUMHU 3aTPYJHCHHUSIMHU BBITIOJHSICT IPAKTUUYECKUE
pabotel. Kak mpaBwiio, OIlEHKAa «HEYAOBJICTBOPUTEILHO» CTABUTCS CTYICHTaM,
KOTOpbIE HE MOTYT MPOJODKHTH OOydeHHe O€3 IOMOTHUTEIbHBIX 3aHSATHH 10
COOTBETCTBYIOIIEH AUCIMILTUHE.

39




[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 cpedcmasa

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
3a7a4d  IyTeM  WIPOBOIO  MOJECIMPOBAHMS  pEajbHOMN
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  TpeJjaraercs
OCMBICIIHTh pPEaTbHYI0 NPO(YECCHOHANBHYIO CUTYAIUIO JUIS
pelieHuss JaHHOM mpoOseMbl. 3HaHMS NPHOOpPETAITCs B
pe3yibpraTe AKTUBHON " TBOPUYECKOMN paboTHI:
CaMOCTOSITENIbHOTO OCYIIECTBJICHUs Ilelenoiaraiusi, coopa
HeoO0XoauMoW MHQOpPMaLMU, €€ 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 uir pasacioB AUCHUIINIMHBI, OPraHM30BAaHHOC Kak
yuyeOHOe 3aHATHE B BUAE COOECENOBAaHUS IPETOAABATEINS C
00yYaroUMHUCS.

JUCHUITIIMHBI UJIN
po(heCCUOHATTLHOTO MOYJIS

KonTponbnas pabora

CpencTBo MpoBEpKU YMEHHI MPUMEHSTh OTy4YEeHHbIE 3HAHUS
JUIsL pellleHusl 3a7ad OIpPEe/eJIeHHOr0 THIAa MO TeMe WU

Kommrext KOHTPOJIbHBIX

SaﬂaHI/Iﬁ 110 BapuaHTaM

pazneny
Kpyrnsii croi, | OueHo4HbIe CpEnCTBa, IIO3BOJISIOIINE BKJIIOYUTH | [IepedeHp NHUCKYCCHOHHBIX TEM
JUCKYCCHS, JUCIIYT, | 00y4aromuxcsi B IpoLecc OOCYXKAEHUs CIIOPHOIO BOMpOCA, | Al HPOBEAEHUS  KPYIJIOro
nebaTsl npoOiieMbl M OLIEHUTh HUX YMEHUE apryMEeHTUpOBaTh | CTOJA, JIUCKYCCHM,  JIUCIYTa,
COOCTBEHHYIO TOUKY 3pEHHUS nebaToB
[Toptdonno IleneBass momOopka paboOT cTylaeHTa, packpbiBatomas ero | CTpykTypa nopTdoiano
UH/IMBU/yalIbHble 00pa30BaTelIbHbIE JOCTHXKEHHSI B OJHOM
WA HECKOJIBKUX Y4E€OHBIX JAUCLUILINH, B IPO(ECCHOHATBHOM
MOJyJIE.
IIpoexr Koneunslii  mpomyKkT,  TOJIy4aeMelidi B pesynbrare | Tema rpynmoBbIX W/Hiu

MJJAHUPOBAHUS ¥ BBIIOJIHEHUS KOMIUIEKCA YYEOHBIX U
HCCIIEIOBATENIbCKUX 3afgaHui. [l03BOJNSET OUEHUTH YMEHUS
o0y4aromuxcs KOHCTPYMPOBaTh
3HaHUsS B IIPOLECCE PEUICHUs MPAKTUYECKUX 3a7ad U
npooiieM, OPUEHTHUPOBATHCS B UH(OPMAIIMOHHOM
MIPOCTPAHCTBE 5 YPOBEHD c(hOpMUPOBAHHOCTH
HCCIIEIOBATEILCKUX HABBIKOB, HABBIKOB
Moxet

CaMOCTOATCIIBHO CBOHt

AHAJIMTHYCCKHUX,

MMPAKTUYCCKOTI'0O n TBOPYECKOT'O MBIIIJICHUS.
BBITIOJHATECA B HWHAWBUAYAJIBHOM IIOPAAKE WA l"py1'[1'[0171

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:

Kommiexr
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3aJa4M U 3aJaHuA

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

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

B) TBOPYECKOT'O YPOBHS, TIO3BOJISIFOIIUE 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 MIPUMCHATH IMOJIYYCHHBIC 3HAHUA
I10 3apaHee OHpGI[CJICHHOfI MCTOOHUKE JIA PCIICHUA 3aaa4 U
3aJIaHUM 110 MOAYJIIO WX JUCHUIIINHE B LCJIOM.

Komruiekr 3aJaHui IUIA

BBIIIOJTHECHUA pPacCyYCTHO-

rpagudeckoit paboThI

11.

Pedepar

IIponykr CaMOCTOSITEJIBHOU paboThl CTYyJICHTA,
NPECTaBIAIOMNN COO0 KpaTKoe U3JI0XKEHHE B MHCbMEHHOM
BUJIE TMOJYYEHHBIX pE3yJbTaTOB TEOPETUYECKOTO aHaJIn3a
ONpEACIEHHON TEMbI, TIA€ aBTOP pAacKpbIBA€T CYyTb
UCCIIETyeMON MpoOJIEMbl, TPUBOIUT PA3JIMYHBIE TOUKH
3peHMs, a TaKXKe COOCTBEHHbIE B3IJIs/Ibl HA HEe.

Tewmsl pedpepaTon

12.

Joxman, coobmenne

IIponykr CaMOCTOSITEIBHOU paboThI CTYJICHTA,
NpEACTaBIIOMUNA  co00i MyONMYHOE BBICTYIUICHHE 10
MPEACTABIICHUIO  IIOJYYEHHBIX  PE3YJIbTaTOB  PELICHUS
ONIPEAETIEHHON TEMBL.

TeMbl TOKIIa10B, 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 3aJaHKEe, 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 W/HITH
WHJIUBUYyAJIbHBIX TBOPUYECKUX
3aJIaHUN

15. Tect CpencTBO KOHTPOJIS, HAIIPABJICHHOE HA TPOBEPKY YPOBHS @DOHJ TECTOBBIX 3aaHHIA
OCBOEHUS KOHTPOJIUPYEMOI'O TEOPETHUECKOTO U
MPAKTUYECKOT0 MaTepuaa 1o AUJAKTHICCKUM eIMHUIIAM
JTUCIUILIMHBI U ipodeccuoHanbHoro moayis. Crucrema
CTaHJAPTU3UPOBAHHBIX 3a/IaHUM, TO3BOJISIOIIAS
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,
(mpakTUYeCcKOe 3aaHue) (hopMHpYIOTCS M Pa3BHBAIOTCS IpPABUIBHBIC MPAKTHYCCKHUE U3MEPEHHE, OIIBIT,
ACHCTBHL. KOHCTPYMPOBaHME W Jp.
3alaHus I TPaKTHYECKHUX
pabor

18. JlaboparopHbie pabOTHI OTO TpOBEACHUE YYalIMMKCS MO 3aJaHUI0 TMpernojaBaTens | 3amaHus A J1a00paTOPHBIX
ONBITOB €  HCIOJB30BAHMEM INPUOOPOB, NPUMEHEHUEM | paGoT
WHCTPYMEHTOB U APYTUX TEXHUYECKHUX MPUCIIOCOOICHU.

19. Tpenax€p TexHHUYECKOE CPEICTBO, KOTOPOE MOXKET OBITh UCIONIb30BaHO | KomruiekT 3aianuit amnst paboThl
71 KOHTPOJISl IPUOOPETEHHBIX CTYIEHTOM Ha TpeHaXepe
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.
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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, JuddeperunpoBanHbIit CpencTtBo MpOBEpKH TEOPETUYECKUX 3HaHMM 1o Temawm, | [lepeyens BorpocoB
3a4eT paszaenam, Bcemy kypcy MJIK
25. DK3amMeH BxorouaroTcst TEOpeTUYECKHEe W TMPAKTHYECKUE 3aJaHus 10 | DK3aMeH

y4eOHOW JUCIUILTNHE
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