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1. HACHOPT

komiuiekTta KOC no yueonoi gucunnimne 11,02 Xumus
1.1. OO0mme mMoJI0KEeHUS

KontponbHo-onenounsie cpeactra (KOC) npeaHazHaueHsl 1711 KOHTPOJS U
OIICHKH 00pa30BaTENbHbIX JOCTHKEHU 00YYaIOIUXCsl, OCBOUBIIUX IPOrPAMMY
yueoHou nuctumianael [171.02 Xumus

KOC Bx09ar0T KOHTPOJIBHBIE MAaTEPUAITBI JIJIS1 TIPOBEICHUS TEKYIIETO KOHTPOJIS
¥ IIPOMEXYTOUHOM aTTecTanuu B popme’ - nuddepennupopannbiii 3auer (1 cemecTp Ha
0a3e OCHOBHOT'O 001IIeT0 00pa30oBaHus) M K3aMeHa (2 ceMecTp Ha 6a3e OCHOBHOTO
obmrero oopa3oBaHus).

KOC pa3paboTtanbl B COOTBETCTBUH C:
obpazoBarensHO# iporpammoii CI1O no cienmanbrocTr 19.02.03 «Texnomorus xieoa,
KOHJUTEPCKUX U MAKAPOHHBIX U3CIIUI»
nporpamMmoit yaeoHou aucrurauabl [171.02 Xumus
1.2. Pe3yabTaTbl 0CBOEHUS JUCIUIIMHBI, MOAJekKAIINeE IPOBEPKe

Pe3yabTaTsl HaumenoBanue 3jieMeHTa yMeHHMI/3HAHUI
o0yuenus’
(ocBOEHHbIE
YMEHHUs,
YCBOCHHbIE
3HAHUA)
Vi — HAa3bIBaTh: W3YYCHHBIC BEILIECTBA IO TPUBUAIBHON WM MEXIYHApPOJIHOH
HOMEHKJIATYypE;
v2 — ONPEAEIIATh: BAJEHTHOCTh M CTENEHb OKHCICHUS XHMHYECKHX 3JIEMEHTOB,
TUN XUMHUYECKOW CBSA3M B COCIUHEHUAX, 3apsij MOHA, XapaKTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHWYECKUX M OPraHWYECKUX COCIWHEHUU OKUCIUTENb U
BOCCTAHOBUTEIb, MTPUHAJIEKHOCTh BEIIECTB K PAa3HBIM KJIacCaM HEOPTraHUYECKUX U
OpPraHUYECKUX COETNHEHUI;
v3 — XapakTepU30BaTh: DJIEMEHThl MaJIbIX NEPUOAOB MO HX IOJOXKEHUIO B
[Tepuoanueckoit cucrteme JI.M. MeHnneneeBa; oOmime XUMHYECKHE CBOHCTBA
METAJJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKUMX M OPTaHUYECKHX
COEIMHEHUH; CTPOCHUE U XUMHUUYECKUE CBOWCTBA M3YUYEHHBIX HEOPraHUYECKUX U
OPraHUYECKHX COCIMHECHUN;




V4

— OOBACHATH: 3aBUCUMOCTb CBOWCTB BEIIECTB OT WX COCTaBa U CTPOCHMS,
NPUPOY XHUMHYECKOW CBSI3M (MOHHOM  KOBaJCHTHOW, METAIIMYECKON |
BOJIOPOJIHOM), 3aBUCHUMOCTh CKOPOCTh XUMHYECKOM pEaKkIMH U I[OJIOKEHUE
XUMHYECKOT0 PABHOBECHUS OT Pa3IMYHbIX (DaKTOPOB;

¥5

— BBIIOJIHATh XHUMHUYECKHI SKCIICPUMCHT: IO PACIO3HABAHUIO BaXKHEHIIIMX
HCOPTaHUYCCKUX U OPIraHNYCCKUX COCHHHGHHﬁ;

Yo

— TPOBOJUTH: CAMOCTOSTENBHBIA MOUCK XMMHUYECKOH wuHpopManmuu ¢
UCTIOJIb30BAHUEM  PA3JIMYHBIX  HMCTOYHUKOB  (HAYyYHO-TIOMYJSPHBIX — W3JAHHM,
KOMITBIOTEPHBIX 0a3 IaHHBIX, pecypcoB MIHTepHETA); NCIIOIB30BaTh KOMITBIOTEPHBIC
TEXHOJIOTUM i 00pabOTKM M Tepenaud XUMHYECKOW HHGpOpMAlMu M ee
IPE/ICTaBICHUS B Pa3INYHBIX (popmax;

\

— CBSA3BIBATh: U3YYEHHBIM MaTepuan co CBoe  mpodecCHOoHaTbHOU
JESITEIIbHOCTBIO;

V8

— peuaTh: paCYCTHLIC 3a/la4U 110 XUMHUUCCKUM Q)opMynaM " YPAaBHCHUM.

31

— PpOJb XUMHH B CCTCCTBO3HAHHWH, €€ CBA3b C JPYIrMMU CCTCCTBCHHBIMU
HayKaMH, 3HAYCHHUEC B J)KU3HU COBPCMCHHOI'O 06HICCTBa;

32

— BaKHEHIIME XMMHYECKHUE MOHSATHUS: BELIECTBO, XMMUUECKUN IJIEMEHT, aToM,
MOJIEKYJIa, Macca aTOMOB M MOJIEKYJ, MOH, pajuKaj, aJUIOTPOIus, HYKJIHIbl U
U30TOIIbI, aTOMHbIE s-, p-, d-opOuranmu, XUMHYEcKast CBSI3b,
AJIEKTPOOTPULIATEILHOCTh, BAJIEHTHOCTb, CTENEHb OKHCIEHUS, TuOpuau3anus
opbutanel, MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ, MOJb, MOJISIpHas Macca,
MOJIIpHBIA  00bEM ra3000pa3HBIX BEIIECTB, BEIIECTBA MOJIEKYJSIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS, KOMIUIEKCHBIE COEIUHEHMSI, JUCIIEPCHBIE CUCTEMBI,
UCTUHHBIE PACTBOPBI, DJEKTPOJUTHYECKAsT AUCCOLUAIMS, KHCIOTHO-OCHOBHbBIE
peakuuu B BOJHBIX pacTBOpax, THMAPOJM3, OKHCIEHHE U BOCCTAHOBIICHHE,
AIIEKTPOJIN3, CKOPOCTh XHMHUYECKOM pEaKkIMM, MEXaHW3M peakluu, KaTajus,
TerIoBOH 3¢ (EeKT peakluu, OHHTANbIusA, TemjaoTa OOpa30BaHUs, SHTPOMHUS,
XUMHYECKOE paBHOBECHE, KOHCTAaHTAa pABHOBECHs, YIJIEPOJHBIM  CKeJeT,
(GyHKLIMOHAJbHAS TpYIINa, TOMOJOTHs, CTPYKTYpHas W HPOCTPaHCTBEHHAas
M30MEpUsl, MHIYKTUBHBIM M Me30MepHbI 3¢ (deKTbl, 3eKTpopuil, HyKIeodui,
OCHOBHBIE TUIIbI pE€aKLUi B HEOPTaHNYECKOW U OPraHUYECKON XUMUU;

33

— OCHOBHBIE€ 3aKOHbl XMMHH: 3aKOH COXPAHEHHUS MacChl BEIIECTB, 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB, [lepuonnueckuii 3akon J[.M. MenpeneeBa, 3aKoH
I'ecca, 3akoH ABorapo;




34

— OCHOBHBIE TEOPUU XHMMHHU: CTPOEHHE aTOMa, XUMHUYECKHE CBS3H,
INEKTPONIMTUYECKON JUCCOLUALUH, KUCIOT U OCHOBAHHUN, CTPOCHHSI OPraHUYECKUX
Y HEOPTaHWYECKUX COEIMHEHUH (BKIIOYas CTEPEOXMMHUIO), XMMUUYECKYIO KHHETHKY
U XUMUYECKYIO0 TEPMOJAUHAMHUKY;

35

— KJIAacCU(UKAINMIO W HOMEHKJIATYPY HEOPTaHMYECKUX ¥ OPraHuYeCKUX
COCIUHCHMUI,

36

— TPUPOIHBIC UCTOYHHUKH YTIIEBOAOPOAOB M CIIOCOOBI UX MepepaboTKH;

37

— BEIIeCTBAa M MaTepualibl, IIMPOKO MCMOJIb3yeMble B MpPAKTHUKE: OCHOBHBIC
MeTaJlJIbl U CIUIaBbl, TpaduT, KBapll, MUHEpAIbHbIE YyIOOpEHUs, MUHEpAJbHbIE U
OpraHWYECKHUE KHCIIOTHI, IIEeJI0YH, aMMHaK, YTrICBOJIOPOMAbI, (EHON, AaHWIWH,
METAHOJ, 93TaHOJ, JTHICHTIIUKOJb, TJIUICPUH, (OPMANBACTH/, aleTAIbICTH]I,
aleToH, TJIOKO3a, caxapo3a, Kpaxmal, KJeT4aTka, aMUHOKHUCIOTHI, OelKH,
HMCKYCCTBCHHBIC BOJIOKHA, KAay4yKH, ILJJACTMACChI, KHUpPbI, MbLJIAa U MOIOIIUE
CpeacTBa.

OK 1.

[ToHMMATh CYNIHOCTh M COIMAIBHYIO 3HAYMMOCTh HM3YUYCHHS] XUMHH IS CBOCH
Oynymiei mpodeccuu, MPOsBIATh K HEH YCTOWYUBBIN HHTEPEC.

OK 2.

OpFaHI/ISOBBIBaTB CO6CTBCHHYIO JACATCIIbHOCTD, BBI6I/IpaTL TUIIOBBIC MCTOABI H
CIIOCOOBI BBITOJIHEHHS HpO(l)eCCI/IOHaJ'IBHBIX 3aJa4d, OLCHNBAaTh UX 3(1)(1)6KTI/IBHOCTB u
Ka4yCCTBO.

OK 3.

HpI/IHI/IMaTB pelmiCHus B CTAHAAPTHBIX W HECTAHAAPTHBIX CUTyallUsAX U HCCTHU 34
HUX OTBETCTBCHHOCTD.

OK 4.

OcymiecTBIATh TOWUCK H UCIOJB30BaHUE WHPOPMALUHK, HEOOXOIUMOU st
3 PEKTUBHOTO BBINOIHEHUSI NMPO(PECCHOHANBHBIX 3a/1a4, MPOPECCHOHATBHOTO W
JIUYHOTO Pa3BUTHS.

OK 5.

Hcnonk3oBaTh HHGOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
npohecCuOHANBHOM NeSTeNbHOCTH.

OK 6.

PabGorate B koyulekTHBE M KOMaHIEe, 3(PQGEKTUBHO oOIaTbcs € KOJUIEramH,
PYKOBOJCTBOM, OTPEOUTEISIMHU.

OK 7.

CaMOCTOATEIPHO OMPEICNIATh 3aJadi  MPOPECCHOHATBHOTO W JTUYHOCTHOTO
pa3BHUTHS, 3aHUMATHCS CaMOOOpa30BaHUEM, OCO3HAHO IUTAHUPOBATH TIOBHINICHUE
KB (DUKALIHH.




1.3. PacnipeneieHue OlleHUBAHUS Pe3YJIbTATOB 00YUYeHHsI 10 BUIAM KOHTPOJIs

Kox u HaumeHOBaHMe 3JIeMeHTAa YMEHU A WJIM 3HAHUI

Buapl arrecTanuu

Texywuti KOHMpOoL

Ilpomeosxcymounas
ammecmayus

V1. Ha3piBaTh: U3y4eHHbIE BEIIECTBA 110 TPUBUAIBLHON MJIM MEXKIYHAPOAHON HOMEHKIATYypE;
OK 2. OpranuzoBbIBaTh COOCTBEHHYIO JEATEIbHOCTb, BBIOMpATh THUIIOBBIE METOAbl U CIIOCOOBI

BBITIOJTHEHUS MPOPECCHOHANBHBIX 3a/1a4, OIEHUBATh X dPPEKTUBHOCTH H KAUYECTBO.
OK 1.

npodeccuu, MPOSBIATH K HEH YCTONYMBBIN HHTEpEC.

[ToHnMaTh CyIIHOCTh W COLMANIBHYIO 3HAYUMOCTh W3YYCHHUS XHMHH JJII CBOCH Oymymien

KomOunnpoBaHHbIe
3aHATHS, hopMma
KOHTPOJISL YCTHas,
onpoc
WHJIUBUYAIbHBIN

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

V2. Onpenensith: BaJIGHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKUX 3JI€MEHTOB, TUIl XUMUYECKOM CBSI3U B
COEMHEHMSX, 3apsi/l MOHA, XapaKTep Cpelbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX U OPraHUYECKUX
COCJMHEHUI OKHCIUTEIb W BOCCTAHOBHUTEb, IPUHAAJICIKHOCTh BELIECTB K pa3HbIM Kjlaccam
HEOpPraHMYECKUX U OPraHMYECKUX COCIUHEHMI;

OK 4. OcymecTBiasATh NOUCK M HCIOJb30BaHHE HHPOPMALUHU, HEOOXOIUMOU Uil 3(PPEKTUBHOIO
BBITIOJTHEHUS TPOPECCUOHANBHBIX 3a/1a4, TPO(PECCHOHAIBHOTO U IMYHOTO PA3BUTHSI.

®opMa KOHTPOJIA
yCTHas U
IMCbMEHHAsI 110
3auety Ne 1

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

V3. XapakTepu3oBaTh: 3JIEMEHTHI MaJIbIX MEPUOIOB IO UX MojoxkeHuto B [lepunonunueckoit cucreme [1.1.
MenieneeBa; o01IMe XUMHUUECKUE CBOIICTBA METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX
U OpPraHUYecKUX COEJIMHEHUH; CTpPOEHHME M XHMUYECKHUE CBOMCTBA M3YyYEHHBIX HEOPraHMYECKUX U
OpPraHUYECKUX COEAMHEHUN;

OK 7. CamocTOATENbHO ONPENEsaTh 3a/1a4i MPOPECCUOHAITBHOTO U JIMYHOCTHOTO PA3BUTHUS, 3aHUMATHCS
caMo00pazoBaHHEM, OCO3HAHO IJIAHUPOBATH MOBBIIICHUE KBATH(DUKALINY.

OK 4. OcymiecTBiaTh NOMCK W UCHOJb30BaHUE HH(pOpManuu, HeoOXoauMon s 3()(PeKTUBHOTO
BBINOJIHEHUS TPO(HECCHOHANIBHBIX 3a/1a4, TPOPECCHOHATBHOTO U JTUYHOTO PAa3BUTHS.

®opMa KOHTPOJIA
YCTHas, OIIPOC
VHAWBUYaJIbHBIH,
IMposepka [1/3 mo
INEKTPOHHBIM
racrnopram
XUMHYECKHX
JJIEMEHTOB

Jug. 3auem 3a 1
cemecmp Ha baze
OCHOBHO20 00Ue20
00pazosanus
9K3ameH 2 cemecmp
Ha 6aze 0CHOBHO20
0bWe2o
obpazosanusl




V4. O0bACHATH: 3aBUCIMOCTb CBOMCTB BEIIECTB OT UX COCTABA U CTPOCHMUS, IPUPOAY XUMHUECKON CBS3H
(MOHHOH KOBaJICHTHOM, METAJUIMYECKON U BOJIOPOAHOI), 3aBHCUMOCTh CKOPOCTH XHUMHUUECKON PEaKIy U
XUMHAYECKOTO PaBHOBECHUS OT PA3IUYHBIX (PaKTOPOB;

OK 6. Paborare B KoJuleKTHBE M KoMaHze, 3(pdexkTuBHO oOmaThCS ¢ KOJJIETaMH, PYKOBOACTBOM,
noTpeOUTENAMHU.

KomOunupoBaHHble
3aHATHUS ,bopma
KOHTpOJISL ~ yCTHas,
OIpocC
VH/IMBUIYaJIbHBIH,
nabopatopHas
pabota Nel, Ne3

Hudgh. 3auem 3a 1
cemecmp Ha baze
OCHOB8HO20 00Ue20
00pazosanus
9K3aMeH 2 cemecmp
Ha 6aze 0CHO8HO20
0bwWezo
obpazosanuisl

V5. BBINONHAT XMMHMYECKMH DKCIIEPUMEHT: II0 PACIO3HABAHUIO BAXKHEWMIIMX HEOPraHUYECKUX U
OpPraHUYECKUX COEANHEHUN;

OK 5. Hcnonp3oBarh HH(DOPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJOTHH B MPO(hecCHOHATBLHOU
JESATEIIBHOCTH.

OK 7. CaMOCTOATENBHO ONPEAEIAT 3aJa4l IPO(ECCHOHANIBHOTO U TMYHOCTHOTO PAa3BUTHS, 3aHUMATHCS
camM000pazoBaHUEM, OCO3HAHO IJIAHUPOBATH MOBBILIEHUE KBaTH(DUKALINK.

JlaGopatopHsble
3aHATUS
nporpaMmme
OUCHUIUIMHEL B 1
cemecTpe

8 (0)

Judh. 3auem 3a 1
cemecmp Ha baze
OCHOBHO20 00Ue20
0bpazosanus
9K3aMeH 2 cemecmp
Ha 6aze 0CHOBHO20

0bWe2o
00pazosanus
V6. IIpoBOIUTh: CaMOCTOSITETbHBIH MOUCK XMMHUYECKOH HH(OpMAaNWU C MCHOJIb30BAaHHEM pa3in4HbIX | KoMOMHUMpOBaHHBIC Tuch. 3auem 3a 1
HCTOYHUKOB (HAay4HO-NIONYJISIPHBIX M3JJaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHera); | 3amstus,  Qopma cemecmp na Gase
MCIIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH I 00pabOTKU M Mepeladn XMMHIECKOH HHPOPMALMKU M €€ | KOHTPOJIs  yCTHas, OCHOGH020 0BIje20
MPEJCTABICHUS B PA3IMYHbIX (popMax; orpoc obpas0edHLLn
OK 2. OpranuzoBbIBaTh COOCTBEHHYIO JAESTEIbHOCTb, BbIOMpaThb THUIIOBBIE METOJbl U CIIOCOOBI VIHIHBHTyalIbHBIH, P J
BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3((PEKTUBHOCTh U Ka4ECTBO. 3aCITyIIHBAHIE 3’<3ZM6H cemecmp
OK 6. PaBoTaTh B KOMIEKTHBE M KOMaHZe, dQeKTHBHO 06MATLCA © KOMIEraMmH, PYKOBOICTBOM, | jowiaion Hg ase OCHOBHOCO
OTPeOUTENAMHU. pedeparTos 00Weco
obpazosanusl
V7. CBsi3bIBaTh: U3y4EHHBIN MaTepuall co CBOEH NMpodecCHOHATBHOU 1eATeThHOCTHIO; Komb6unuposaunsie | Jug. sauem 3a 1
OK 6. Paborath B KOJUICKTHBE M KOMaHze, 3(p(eKTHBHO OOIIATHCS C KOJJIEraMH, PYKOBOJCTBOM, | 3aHATHA,  (opma | cemecmp na base

MOTPEOUTENSIMHU.
OK 2. OpraHu3oBbBaTb COOCTBEHHYIO JESTE€IbHOCTb, BBIOMPATh THUIOBBIE METOABI U CIIOCOOBI
BBITIOJTHEHUS MPO(PECCUOHANBHBIX 3a/1a4, OLIEHUBATh UX 3PHEKTUBHOCTh U KaUueCTBO.

KOHTpOJISI ~ yCTHas,
MHUCbMEHHAs!, OTPOC
VHIUBUYTbHBIH,

yuactue B KBH no
XUMHH B 1 B BO 2

OCHOBHO20 00Ue20
obpazosanusl
aK3ameH 2 cemecmp
Ha 6aze 0CHOBHO20
0bWe2o




cemMecTpax Ha
TEMY: «Xumus
BOKpYT Hacy;

«XUMUA npuxoanT
Ha IIOMOIIIb»

obpazosanuisl

V8. pemiath: pacyeTHbIE 337a4d 10 XUMHUYECKUM (DOPMYJIaM U ypaBHEHUSIM.

OK 1. [TIloHuMaTh CYIIHOCTh M COIMAIBHYIO 3HAYMMOCTh HM3y4YCHHS XUMHUHU JJs CBoed Oymymiei
npodeccuu, MPOsBIIATh K HEH YCTONYMBBIN HHTEPEC.

OK 2. Opranu3oBbiBaTb COOCTBEHHYIO JESTEIHHOCTb, BBIOMPATh THUIOBBIE METOABI U CIIOCOOBI

KomOunupoBaHHble
3aHATHUA, dhopma
KOHTpOJISL ~ yCTHas,
OIpocC

Jug. 3auem 3a 1
cemecmp Ha baze
OCHOBHO20 00Ue2o

BBITIOJTHEHUS MPOPECCUOHANBHBIX 3a/1a4, OLIEHUBATh X 3(PHEKTUBHOCTH U KAUECTBO. VHUBUTyaJIbHBIN p
obpaszoeanus
OK 7. CaMocTOsTEIbHO OIpPeeIATh 3aJa4l PO(ecCHOHaTLHOIO U JUYHOCTHOIO PAa3BUTHUS, 3aHUMAThCS | [IpakTHuecKue P
9K3aMeH 2 cemecmp
caMo00pa3oBaHUEM, OCO3HAHO MJIAHUPOBATH MOBBIILICHUE KBATH(PUKAIIUH. pabotsl Ne 1,2,3.4,5 6
OK 5. Hcrnosnbp3oBarh WHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIC TEXHOJIOTUH B MpodeccHOHATBHON 3acnymuBaHue HZ d3€ OCHO6HOCO
obwezo
NEeSATEIbHOCTH. JIOKJIAJIOB,
0bpazosanus
pedepaToB
3. 1. Ponp X¥MHH B €CTECTBO3HAHUH, €€ CBSI3b C JIPYTUMHU €CTECTBEHHBIMH HayKaMu, 3HaueHue B *ku3Hu | KomOunupoBauusie | Jug. sauem 3a 1
COBPEMEHHOT0 00I11eCTBa; 3aHSTHS, dopma | cemecmp na baze

KOHTpOJISI ~ yCTHas,
IIUCBMEHHas, OIPOC

OCHOBHO20 00WUe20
obpazosanusl

WHIUBUAYAIHBINA, | 9K3aMeH 2 cemecmp
(pOoHTATBHBIT Ha 6aze 0CHO8HO20
0bWe2o
00pazosanus
3. 2. BaxHelime XUMHUYECKHE TMOHSTHUS: BEIIECTBO, XUMUYECKUH 3JIE€MEHT, aToM, Molekyna, Macca | KomOunupoBanusie | Jugh. sauem 3a I
aTOMOB M MOJIEKYJ, WOH, pajJuKaj, aJUIOTPONHs, HYKIUIABI W HU30TOIBI, aTOMHBIC S-, P-, O-opOuTanu, | 3aHATHUS, bopma | cemecmp na 6aze

XUMUYECKas CBsI3b, AIIEKTPOOTPULATENFHOCTh, BAJIEHTHOCTb, CTENEHb OKUCIEHUS, THOpUAM3aLU
opbuTtanei, MPOCTPAaHCTBEHHOE CTPOCHHE MOJIEKYJ, MOJb, MOJISIpHas Macca, MOJISIPHBI 00BbeM
ra3oo0pa3HbIX BEIIECTB, BELIECTBA MOJEKYISPHOTO U HEMOJEKYJSPHOTO CTPOCHHUS, KOMIUIEKCHBIE
COEIMHEHMS, JUCIIEPCHBIE CUCTEMBI, HICTHHHBIE PACTBOPBI, dJIEKTPOJIMUTHYECKAs JUCCOMALMS, KUCIOTHO-
OCHOBHBIE pEaKLIIMU B BOJHBIX PacTBOpPax, THUAPOJIM3, OKHCIEHHUE W BOCCTAHOBJIEHHE, 3JIEKTPOJIU3,
CKOPOCTh XMMHUYECKOM peaklMy, MEXaHU3M PEaKIUH, KaTajlu3, TeIIoBoM 3P (eKT peaklnu, SHTAIbINUS,

KOHTpPOJIA  YCTHas,
MMMCbMEHHAs1, OIIPOC
VHIUBUYAIbHBIH,
(bpoHTaNbHBIN

OCHOBHO20 00Ue20
obpazosanusl
9K3aMeH 2 cemecmp
Ha 6aze 0CHOBHO20
0bWe2o
00pazosanusl.




TeII0Ta 00pa30BaHMs, SHTPOIUS, XUMUYECKOE PaBHOBECHE, KOHCTAHTA PAaBHOBECHS, YIIIEPOIHBIN CKETET,
(GyHKIIMOHATIbHAS TPYIIA, TOMOJIOTHS, CTPYKTYpHAasi U TPOCTPAHCTBEHHAST W30MEpHs, UHIAYKTUBHBIA U
ME30MEpPHBIN 3PPEKTHI, IMEKTPOPUI, HYKICO(PUT, OCHOBHBIC THIBI PEAKIHMA B HEOPraHUYECKOH U
OpPTraHUYeCKON XUMHU;

3. 3. OcHOBHbBIE 3aKOHBI XHMHH: 3aKOH COXPAaHECHMsI MacChl BEIIECTB, 3aKOH ITIOCTOSHCTBAa COCTaBa
BeuecTs, [lepuoanueckuii 3akon [I.M. Menaeneea, 3akon ['ecca, 3akoH ABorajpo;

KomOuHupoBaHHbIe
3aHATHUA, dhopma
KOHTPOJS  YCTHAas,
NUCbMEHHAs!, OIIPOC

Jug. 3auem 3a 1
cemecmp Ha baze
OCHOBHO20 00Ue20
00pazosanus

UHIUBUAYAIBHBINA, | 9K3ameH 2 cemecmp
(bpoHTATBHBII Ha b6aze 0CHOBHO2O
0bWe2o
00pazosanusl.
KomOunupoBannsie | Jugh. 3auem 3a 1
3aHATHS,  dopMa | cemecmp Ha baze
3. 4. OCHOBHBIE TEOPUH XHMHH: CTPOCHUE aTOMa, XUMHUYECKHUE CBSI3H, 3JEKTPOIUTHUCCKON AUCCOLUALIUN, | KOHTPOJIA YCTHAS, | OCHOBHO20 00We20
KHCJIOT U OCHOBaHMMU, CTPOSHHSI OPTaHUYECKUX M HEOPTaHNIECKUX COCTMHEHU; NKMCHMEHHAs, OIIPOC | 0OPA306aHUsL
UHIUBUAYAIBHBIN, | 9K3ameH 2 cemecmp
(bpoHTATBHBII Ha 6aze 0CHOBHO20
0bWe2o
00pazosanusi.
KombunupoBanssle | /Jug. 3auem 3a 1
3aHSTHS, bopma | cemecmp na b6aze

3. 5. Knaccuduxaiuio 1 HOMEHKJIATYPY HEOPTaHUYECKUX U OPTaHUYECKUX COCTMHECHU,

KOHTpOJISI  yCTHas,
IIMCBMEHHas, OIPOC

OCHOBHO20 00Ue20
obpazosanusl

WHIAWBHUIYANBHBIA, | 9K3ameH 2 cemecmp
(bpoHTATBHBII Ha 6aze 0CHO8HO20
0bWe2o
00pazosanusi.
KombunupoBanssie | /Jug. 3auem 3a 1
3. 6. [IpupoaHble HCTOYHUKH YTIIEBOJAOPOJIOB U CIIOCOOBI UX MEepepadOTKH;
3aHATHUA, dbopma | cemecmp Ha baze

KOHTpOJISI ~ yCTHas,

OCHOBHO20 06W€20




NHUCbMCHHAs, OpoC

obpazosanuisl

WHJIUBUYAJIbHBIN, | 9K3ameHn 2 cemecmp
(hpoHTaNBHBIT Ha 6baze 0CHOBHO20
0bwWezo
00pazosanusi.
KombunupoBanssie | /Jug. 3auem 3a 1
3. 7. BemectBa M Marepualibl, IIMPOKO HCIOJIb3YEMbIE B IMPAKTUKE: OCHOBHBIE METAUIBI M CIUIaBbI, | 3aHATHS, dopma | cemecmp na base
rpaguT, KBapl, MUHEpAIbHEIE yIOOPEHNUS, MUHEPAIbHEIE U OPTaHUYECKUE KUCIIOTHI, IEJIOYM, AMMHUAK, | KOHTPOIS  YCTHAs, | OCHOBHO20 00we2o
YIIIEBOAOPOALI, (DEHOJ, AHWIIMH, METAHOJ, OTAHOJ, OTHICHIIMKONb, TIUIEPUH, (opMaibaeru, | IMCbMEHHas, OlIpoC | 00pa306aHUs.
aleTanbperu/, alleToH, III0K03a, caxapo3a, Kpaxmall, KJeTuyaTka, aMUHOKHUCIIOTHI, O€TIKU, UCKYCCTBEHHbIE | MHIAUBUAYAIbHBIN, | 9K3amen 2 cemecmp
BOJIOKHA, Kay4yKH, IJIACTMACCHI, )KUPbI, MbUIa U MOIOILIIUE CPEJICTBA. (poHTaTBHBIT Ha 6aze 0CHOBHO20

0bWe2o
00pazosanusi.

1.4. PacnipenesieHrie TUIIOB OLEHOYHBIX CPEICTB M0 3JIEMEHTAM 3HAHUI M YMEHHUIl TeKylero KOHTPOJIs

Copep:xanue yueOHOT0

THI KOHTPOJILHOIO 3aaAHHA°

MaTepHaJja no
nporpamme Y]

Y1 |¥V2 |¥3 V4 |[¥5 V6 |YV7 |¥V8 |31 32 33 34 35

36 37

Paznen. 1 Heopranuyeckasi xumus

Beenenue. [Ipenmer
xumMuH. OCHOBHBIE
nepBoOHAYAJIbHbIE
MOHSATHS M 3aKOHBI
XUMHH..

4 17 4
Tema 1.1.

Tema 1.2. 3 3 9 17

12 11,12
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Ilepuonuyeckuii 3aKoH,
Ilepuoauyeckas
CHCTEMa XUMHUYECKHUX
anemenToB J[.W.
MenaesneeBa u CTpoeHUe
aroma

Tema 1.3.
CrpoeHue BelecTna.

17

12

Tema 1.4.
Boaa. PacTBopsbl.
DyieKTpoIUTHYECKAS
JUCCONMALHS.

17

17

17

Tema 1.5.
Kaacenpuxauus
HEOPraHUYeCKuX
coeTMHEHHUI U UX

CBOJiCTBA.

17

12

Tema 1.6.
XumMuuyecKue peakium.

17,17

17

17

17

Tema 1.7
MeTalJibl 1 HEMETAJLIBI

17

11,12

12

Pazoen 2. Oprannyeckasi XuMHA

Tema 2.1. OcHoBHBbIE
NMOHATHS OPraHuYecKo
XHMHH H Teopusi
CTPOEHHUSI OPraHUuYeCcKHX
coeTUHEeHHU A.M.

ByrtaepoBa

17

11,12

12

11,12

Tema 2.2.
YriieBo1opoabI M X
NPUPO/IHbIE MCTOYHHMKH.

17

17

12

11,12

Tema 2.3.
Kucaopoaconepskamue

opraﬂuqecmde
coeIMHEeHU M.

17

11,12

17

17

12

Tema 2.4.
A3oTcoaep:Kanue
OpraHuYecKue coequHEeHHs.

17

17

17
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Ioaumepsl.

Tema 2.5. 17 112 | 17 12 11,12
YriaeBoabl

1.5. Pacnpe):[e.ﬂenne THIIOB OICHOYHBIX CPEACTB IO 3JJEMEHTaAM 3HAHMI U yMCHI/Iﬁ KOHTPOJJIMPYEMBIX HAa l'[pOMe)KyTO‘lHOﬁ
arTrecranmmmu

Conepsanue Tun KOHTPOJLHOrO 3aganus’

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

Pazoen 1. 13 |13 13 |13 13 |13 13 |13 13 13 13 13 13 13 13
Heopranuueckas

XUMHUSA

Paszoen 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. HazHayeHnue

Crneundukanueil yCTaHaBIMBAIOTCA TpeOOBaHUS K COACPKAHUIO U
Oo(pOPMJICHUIO BapUaHTOB OIEHOYHOI'O CpENCTBA: IMpakTUyeckas pabdora
(IpakTU4eCcKoe 3aJlaHue), YCTHBIA OMpOC, PEUICHUE Pa3HOYPOBHEBBIX yUEOHBIX
3aja4, JOKJIaapI(co00IIeHus), pedepart.

[TpakTyeckas pabora (MpakTUYECKOE 3aJaHuE), YCTHBIN OMpPOC, PEUICHHE
Pa3HOYPOBHEBBIX y4eOHBIX 3aad, JIOKJIa Tb1/COOOIIICHMS, pedepar
MpeHA3HAYEHBI 1JI1 TEKYIIEr0o KOHTPOJISI U OIIEHKU 3HAHUW U YMEHUHN CTYJEHTOB
Mo TporpaMMe y4eOHOM AMCHUIUIMHBI XHUMHS OCHOBHOM Mpo¢heCcCHOHATHHOU
obpazoBatensHoli nporpammbl CITO mo cnenumansHoctu: 19.02.03 Texnonorus
xJ1e0a, KOHAUTEPCKUX U MAKapPOHHBIX U3/EIUN.

2.2. KOHTHHIeHT aTTecTyeMbIX: oOyuarowuecs 1 Kypca Ha 6aze 0CHOBHO20

0bwe20 obpazosanus

2.3. ®opMa 1 yCJI0BHA aTTeCTAIUN:

Texymuii KOHTPOJb NPOXOAUT MO TeMaM Y4eOHOH AMCUMILIMHBI
CaMOCTOSITENIbHBIX 3aJJaHUM, NPAKTHUYECKOH paboThl, KOHTPOJIBHON paboThI,
TECTOBBIX 3a/IaHUIA, BOITPOCOB JIJIs1 CAMOIIPOBEPKHU.

[IpomexxyTouHast aTTecTanus MPOBOAUTCA B (opme cobecemoBaHHs TIO
3aBEPILICHUIO OCBOEHMSI Y4YeOHOro marepuana ydyeOHOM AMCLUMIUIMHBI, NpU
MOJIOKUTENBHBIX PE3YJIbTaTaX TEKYIIETO KOHTPOJIS 3a MEPBbIM ceMecTp, B (opme
KOHTPOJIbHOM paOOThI 3a MEPBBIA CEMECTP U 3K3aMEHA 3a BTOPOIl CEMECTP.

2.4.BpemMsi BbINOJTHEHHS:

Ha BbITIONIHEHHE TEKYIIErO0 KOHTPOJISE OTBOIUTCS:

npakThyeckasi pabora (pakTuyeckoe 3ajanue) — 45 MuH,

YCTHBIN ompoc — 15 muH,

KOHTpOJIbHAs paboTa — 45 MuH,

pelIeHre pa3HOYPOBHEBBIX yueOHbIX 3a1a4 — 90 MuH,

JOKJIabl/coobmieHust — 1 yac (moaroroska), 20 MuH (3aciIyIlIMBaHUE),
pedepat — 1-2 yaca (nmuceMeHHbIH), 10 MuH (00CYXICHHE).

Ha noaroroeky u Hanmucanue auddepeHiupoBaHHoro 3adeta (45-60 MunyT).
Ox3ameH — 90 MUHYT

2.5.Pexomenayemasi iureparypa AJs pa3padoTKi OLEHOYHBIX CPEACTB U
NMOArOTOBKM 00y4aIOIIMXCH K ATTECTALMU.

1. Xumus. Kpatkwuii kypc. iBanoB B. I'., I'eBa O. H. YueGnoe noco6ue r. Mockaa,
m3nanne MHTPA-M, 2015r
2. Xomuenko M. I'. O6mas xumus r. Mocka «Hosas BosHa», 20151
3. . M. HoBomuuckuii, H. C. HoBommnckas. Xumus 11(10) kmace 6a30Bbii
YpPOBEHb 7-€ uznanue, r. Mocksa «Pycckoe cioBo» 2013r
4. H. JI. I'punka. O0mias xumusi, T. Mocksa «tOpaiit», 20121
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5. 0. II. I'a6puensn, U. I'. Octpoymos, E. T. Typbun. O61mas u Heopranudeckas
XuMusl, . MOCKBa, U3/1aTeJIbCKUN IEHTPp «Akaaemus», 2016r

6. O. C. I'abpuensn, U. I'. Octpoymos, A. A. KaprioBa. Xumus 6a30BbIil ypoBEHb
10 kimacc, r. MockBa, u3fiatefbCekuii eHTp «Akagemus» 2016r

7. N. U. I'pannbepr, H. JI. Ham. Opranudeckas xumus, r. Mocksa, «FOpaid»

2013r

2.6.AuTepHeT pecypcehbl:

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

3.BAPUAHTHI ONEHOYHbIX CPEJACTB

TemaTHKa 3a4€TOB 110 HeOpFaHquCKOﬁ XUMHUHU B IIEPBOM CEMECTPE HA 1 Kypce:

1.

2.

~

3Haku xumudeckux s1emMeHToB (10 meramioB, 10 HemeTamioB), BBIBOA (HOpMYII
OKCHJIOB COOTBETCTBYIOIIUX MO 33aJaHuI0 dneMeHToB uepe3 HOK.

Tumel peaknuii M0 KOJUIMYECTBEHHOMY IPU3HAKY, PACCTaHOBKA KOA(PPUIIUEHTOB,
OIpe/ieJICHUE KJIACCOB BEIIECTB.

Omnpenenenue, TMONy4YeHUE, XHMMHUYECKHE CBOMCTBA OCHOBHBIX  KHUCJIOTHBIX
aM(}OTEpPHBIX OKCUJIOB.

Omnpenenenue, HOMEHKIATypa, XUMUYECKHE CBOMCTBa, MOMyYe€HHE OCHOBAHUU Ha
ocHose TO/I.

O6rue cBoiicTBa KHCIOT, cBoicTBa Kucimot/okucaureneii: H2SO4(p), H2SO4(k),
HNO3(p), HNO3(x).

Homenkmarypa kucimor u comed (5  OECKUCIOPOAHBIX  KHUCIOT, 8
KHCJIOPOJICOACPIKAITUX KUCIIOT).

CtpoeHue 3NeKTPOHHBIX 000JI0YEK aTOMOB MaJIbIX M OOJIBIIUX MEPHOIOB.

JIMKTaHT 110 TEPMUHOJIOTHH.

TemaTuka /1/3 ¥ 324€eTOB 110 OPraHNYECKOi XHMHH BO 2 ceMecTpe

N WD

YcTHbIe 3a4eThl (Bce TaOIUIIBI IO TEMaM IIPOrpamMMBbl)
J1/3 Nel 1o amkanam

J1/3 Ne2 o anmkeHam

J1/3 Ne3 o ankuaam

J1/3 Ned 1o cimpram

[InceMeHHbBIE 3a4EThI

2.1 Tlo Teopuu bytiiepoa A. M. — muCbMEHHBIH OIPOC B K1acce
2.2 Tlo nukoankaHaM - MMCbMEHHBII ONPOC B Ki1acce

2.3 Tlo ankaaueHam - MUCbMEHHBIN OMPOC B Kilacce
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2.4 Tlo apoMaTHYECKUM YTIIEBOJOPOIaM - TUCHbMEHHBIN OMPOC B KJIacce
2.5 Tlo anpieruaam - MUCHMEHHBIN OMPOC B Ki1acce

2.6 TTo keroHaM - MUCBMEHHBIH OMPOC B KJIacce

2.7 1o kapOOHOBBIM KHCIIOTaM — MpakTudeckas padorta Ne3

2.8 Tlo numunam — npaktudeckas No4

2.9 1o amuHaM — mpakTudeckast pabora NS5

Ipumeyanus:

1. Temaruka 3a4eToB M [I/3 CTPOUTCH MO CXeMe:

1.1 Onpenenenue, knaccudukais, HOMEHKIAaTypa (3 Tpou3BOIbHBIE (POPMBI C
panuKaiaMu, 10 KOTOPBIM Jar0TCsl Ha3BaHU);
1.2 3oMepusi KOHKpPETHOTO BEIIECTBa C NpUMEpaMH U YKa3aHHEM BHUIA

U30MEpHH;

1.3 XuMuyeckue CBOWCTBa KOHKPETHBIX BEIIECTB IO 3a/laHUIO0 JI/3 HA OCHOBE

YpaBHEHUU peaKUuii;

1.4 Tlonyuenue

2. Ilpu cocraBneHnn ypaBHEHUH 0053aTEIBHO JMAIOTCS HA3BaHUS PEAKIIHAM,
BEIIECTBAaM, YKa3bIBAIOTCSA UX TOMOJIOTHYECKHE psiabl. TeMaTuKku NpakTHYecKuxX
padoT no xumuu Ha 1 kypce
2.1 Ilpaktnueckoe 3ansatue Nel mo TOJ/l: «XuMHUECKHE CBOMCTBA BEIIECTB Ha

ocHoBe TO/l, coctaBieHue ypaBHEHUI peaklnii THIPOIN3a CoJel;

2.2 Ilpaktuyeckoe 3aHsitie Neo2  «PemieHue ypaBHEHUH  OKUCIHTEIHHO-

BOCCTaHOBUTEIIBHBIX PEAKIHi METOAOM JIEKTPOHHOTO OaiaHcay;

2.3 Ilpaktuyeckoe 3anstue Ne3 «PemieHne 3amau U yOpaxKHEHHH 1O

KHUCJIOPOJICO/IEPIKALLUM COECTUHEHUSIM,;

2.4 Tlpaktuyeckoe 3anstue Ned «PemieHue 3aady W yNpaXHEHWH MO TeMaM

«AMHHBI. AMHHOKHCIIOTEI»Y;

2.5 Tlpaktuyeckoe 3anstue Ne5 «Pemienuwe 3amad U yOpakHEHUH IO BCEM

IIPOWJIEHHBIM TEMaM».

TemaTuKa NpaKTHYECKUX PadOT 0 XUMHUM HA MEPBOM Kypce:

1. JlaGoparopnas pabora Nel «MccnemoBanue 3aBUCHMOCTH CKOPOCTH

peaKIuu OT KOHIICHTPAIIUU PEearupyIoIIUX BEIIECTB U TEMIEPATyPhI».

2. JlaGoparopras pabora Neo2 «[IpoBeneHrne peakuu OOMEHa MEKIY
pacTBOpaMH BJIEKTPOJIMTOB, COMPOBOXKAAIOLIMXCS 0Opa3oBaHUEM Tasa,
0CaJIKa U MAJIOAMCCOLMUPYIOLIETO BEIIECTBAY.

JlaboparopHuas pabota Ne3 «ccnenoBanue CBOMCTB XJIOPHOU BOABIY.

4. JlabopatopHas padota Ne4 «IlonmydeHue ammuaka, M3y4eHHe €ro CBONCTB
Y CBOWICTB €ro COCIUHEHUI.

5. JlabGoparopHas pabota Ne5 «lccrnenoBanue B3auMO€HCTBUSI METAIIJIOB C
KHCIIOTaMH, KOPPO3HS METATIOBY.

6. JlaGopatopnas pabora Ne6 «[lomyuenme ruapokcuga xpoma (Il1),
uccnenoBanue cBoiictB coenunenuit xpoma (I1), (1), (VI) u mapranna
(VI»

7. JlaGoparopHas pabota Ne7 «OmpezneneHue yriepoja M BOAOPOAa B
OpPraHMYECKOM BEILIECTBEY.

8. JlabGoparopHnas pabota Ne§ «IlomydyeHue sTHIIEHA U3 3TUIOBOTO CIHMPTa U
W3Y4YEHUE €r0 CBOMCTBY.

9. JlaGoparopHnas pabota Ne9 «IlonydyeHue anermieHa u3 KapOuaa KaibLus
Y U3Y4YEHHUE €T0 CBOMCTB)»

10. JTaboparophas pabota Nel0 «ccnenoBanue CBONCTB CITIUPTOBY.

w
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IIpakTHyeckoe

HBIX COJICH».

11. JTaboparopuast pabora Nell «MccnemoBaHue CBOWCTB ajbJETHIOB U
KETOHOB.

12. JTaboparopuast pabora Nel2 «MccinemoBaHnue CBOMCTB KapOOHOBBIX
KUCIIOTY.

3ansitue Ne 1 «CocraBjeHue YpaBHeHMil peakuuili TUApOIH3a Ppa3Iny-

Llenb pabotsi: [IpoBepuTh Ha MPAKTUKE YMEHUS yUalIUXCS

YpaBHEHUS peaki HOHHOTO 0OMeHa, THIPOJIN3a COJIEH.

1.

Onpenenutsd KJIacc ¥ XapakTep CIEAYIOINX BEIIECTB, 1JIs BEIIECTB

OJICKTPOJIUTOB COCTABHUTH YPAaBHCHHA pCaKIMU AXUCCOIUAIHNH.

1.1
1.2
1.3
14
1.5
1.6
2.

NaOH, MgCl,, CuO, Na S04, Hz, HC1, CO>
NaNOs, Ca(OH)2, H20, H.S, 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, NayS
AL>0O3, NO, KC1, MgS04, FeCls, C, H2SiOa.

CocTaBuTh YpaBHCHHUA peaKHI/Iﬁ MCXKAY CICAYIOIIMMHU 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.

cynb(hat HATpUs U XJIOpUA Oapus
TUAPOKCHI Oapus ¥ XJIopu Meau (2)
Cynb(QUI HATPHUS U XJIOpUI Menu (2)
THJIPOKCU HATPUS U CEpHAasi KUCIIOTa
cepHasi KHUCIIoTa ¥ OKCHI Menu (2)
TUAPOKCU HAaTpUsl U cyabdar meau (2)
THJIPOKCHUJ KaJIMsl ¥ a30THAS KUCIIOTa
cynbpun Kanus u cynbdar meau (2)
CepHasi KUCJIOTa U OKCUJ KaJIHsl
TUAPOKCH Kayust ¥ pocopHast KucioTa
a30THasl KUCJIOTA U OKCUJ KaJTusl
HUTpAT cepedpa 1 xyopuja dapus

CocTaBuTh ypaBHEHMsI peakLUii THIPOIN3a CIEAYIOIIUX COJIel B MOJIEKYIISIPHOM,

MOJIHOM U KpaTKOM HOHHOMU (hopMax, ONPENIEeIUTh XapaKTep CPeabl:

3.1
3.2
3.3
3.4
3.5
3.6

K2S, CuCly, KCI

KC1, MgClz, NazS

KNOs3, FeClz, Na>S03

NaCl, FeClz, NazSiO3
K3COs, Ba(N03)2 ,Mg(NO0s).
K2SiOs3, BaCly, Fe(N03)2

IIpakTuyeckoe 3anaTHEe Ne 2 «PemeHne ypaBHeHNH OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX PeaKIMii

METOJA0M JICKTPOHHOI'0 oasaHcay.
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LICHL pa6OTI>IZ HpOBepI/ITI: 3HAaHUA Yy4aluxcCs IO YMCHUIO PpPCHIATh YPABHCHHA OKUCIUTCIBHO-

BOCCTaAaHOBUTCIBHBIX peaKuHﬁ MCTOAOM 3JICKTPOHHOT'O OanaHca.

3amanume: Pemmth ypaBHEHHS CIEAYIONUX OKHCIUTEIFHO-BOCCTAHOBUTENBHBIX PEAKIIMA METOAOM

3NEKTPOHHOTO OanaHca.

NOUNALUNE NOUAWNE NN R LN -

Nk W -

Bapuanat Nel
Na + H:SOupr—-- Na:SOs + Hi!
Na + H:SOsp-——- H2S  + Na:SOs + H:O
Na + HNOsg—--— NH: + NaNOs+ H:0
Na + HNOsg---- N2O + NaNOs+ HzO
Cu + HNOsg)---- NO + Cu(NOs): + Hz20
Cu + HNOsg---- NO: + Cu(NOs): + H:O
Cu + H2SOup---- SO: + CuSO« + H20
BapmanaT No2
K + HzSOugy---- K2SO4 + H
K + H2SOus— H.S  + K2SO4 + H.O
K + HNOsg ---- NHs + KNOs+ H20
K + HNOsgy---- N2+ NaNOs+ Hz0
Ag+ HNOs@p)---- NO + AgN03 + H.O
Ag + HNOsw---- NO: + AgNOs + H:0
Ni + H2SOug---- SO + NiSOs + Hz:0
Bapuant Ne3

. Li+ HaSOup---- L12SOs + Ha

Li + H:SOu——- H:S  + L12SOs + H20O
Li + HNOsg---— NHs + LINOs:+ H:0
Li + HNOsg---- N2:O + LINOs+ H:0
Ni + HNOsgy---- N2O  + Ni(NOs): + Hz0
Ni + HNOs——NO + Ni(NOs)s + H:0
Ni + HzSOup—--- NiSO: + H

Bapuant No4
Cs + HzSOugy-——- Cs2S04 + Hz
Cs + HzSOugy=--- H2S  + Cs:S0.4 + H2O
Cs+ HNO3(p) ---- NH; + CsNOs+ H:0O
Cs + HNOsg---- N2.O  + CsNOs+ Hz0
Hg + H2SO40---- HgSOs+ H20 + SO:

. Hg + HNOs)---- NO + Hg(NOs): + HO
. Hg + HNOsg---- NO: + Hg(NOs): + Hz20
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IIpakTnyeckoe 3aHaTHe Ne 3 «Pemenue pacyeTHBIX 3aJa4 W YNPaKHEHUH 1O Teme:

«Kap06oHoBbIe KHCJIOTBI».
1. CocraBuTth ypaBHEHHUS peakinii KapOOHOBOM KUCIOTHI OOIIME CO CBOMCTBAMU

HEOPTaHUYECKUX KUCIIOT. YKa3aTh TUIIBI XUMUYECKUX PEaKIUd, KJIACChI
BEIIECTB:
1.1.CH;COOH+Na—
1.2. CH;COOH+Na,0—
1.3.CH3;COOH+NaOH—
1.4.CH3;COOH+Na,CO3—
2. CocTaBuTh YpaBHEHUS peakiuii 00pa30BaHUs U THAPOIIU3A:
2.1. YkcycHOATHIIOBOTO A(upa
2.2. YKCycHOMETHIIOBOTO 3(upa
2.3. MypaBbMHOMETUIIOBOTO upa
2.4. MypaBbUHOAITHIIOBOTO dupa
3. OcyIiecTBUTh CXeMy MpEBpaIleHu i, COCTABUTh COOTBETCTBYIOIIUE YPABHEHUS

peakiui. JlaTh Ha3BaHUS BCEM BEILIECTBAM:
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HpaKTI/I‘leCKOG 3anaTe Ne 4 «Pemenue PaCY€THBIX 3aJa4 U ynpamneﬂnifl nmo TeMme:

O O
W 77
3.1 CHhOH--»H—C =->H—C
\ \
H OH
O )
i Il
3.2 GH,OH--+ CHs—C --=CH:-—C
\ J
H OH
O O O
7 4 Vi
33 CH—C -=-CH:+—C - CH+—C

\ \ \
OH Cl OH
O O O O
s I I 7
34CH—C --» CH+—C—0O—C—CHs=~>» CH:+—C
. \ \
OH OH
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BCHICCTB, YKA3aTh UX TOMOJIOTHUECKHUI psAAa, AaTb UM Ha3BaAHUA!

CaCr—>-Xi—sXr—3Xs

2. C KakuMH U3 3aJJaHHBIX BEIIECTB MOXKET B3aUMOJCHCTBOBATh aMMHAK,
COCTaBUTh YPABHECHHS COOTBETCTBYIONIUX PEAKITHI:
XJIOPYKCYCHasl KUCIIOTa, YKCYCHasl KUCJI0Ta, XJIOPUCTBIA BOJIOPO/T

3. Kakwue BemectBa MokHO onpeaeianthb ¢ moMornbio CUu(OH), cpeau
MEePEUNCICHHBIX HIKE BemecTB. COCTaBUTh YPaBHEHUS COOTBETCTBYIOIINX
peakuuii:
METaHOBas KHCJIOTA, MPOTaHaIb, STAHOJL.

4. B yeM MposBIISIETCS CXOJICTBO MO0 XUMUUECKHUM CBOMCTBAM MEXKY:

aAMMHAaKOM N aHUJIMHOM

Bapuant Ne4
1. CocTaBuUTh ypaBHEHHUS peakLUil MOTYUEHHsI CIEAYIOUIUX BEIECTB, YKa3aTh

UX TOMOJIOTHYSCKUM pAaa, AaTh UM Ha3BAHUS:

C:H,Cl----- e K fmm . Crmm——, )

2. C KakuMU U3 33JIaHHBIX BEIIECTB MOXKET B3aMMOJICHCTBOBATh AMMHAK,
COCTaBUTh YPABHEHUSI COOTBETCTBYIOIIUX PEAKITHI:

XJIOparuJipuji yKCyCHOM KHUCIOThI, O€H30J1, BOIA.

3. Kaxkwme BemecTBa MOXHO OTpeAesuTh ¢ momombio Ag,0 cpenn
NepeUnCIeHHbIX HIKe BenlecTB. COCTaBUTh YPaBHEHUSI COOTBETCTBYIOIINX
peaKunii:

METaHOJI, dTaHaJlb, POTIMOHOBAST KUCJIOTa
4. B 4em nposiBIsSETCS CXOJICTBO N0 XUMUYECKUM CBOMCTBAM MEXITY:

AMMHAKOM M IIPOIMHUIIaMHUHOM

IIpakTtuyeckoe 3anaTHe Ne S «PemieHme pacyeTHBIX 3aJa4 W yNpaskHeHHe IO TeMme:

«AMHHOKHCJIOTBI.
[{ens paGoTHI: 3aKpENUThH IPH PEIICHUH YIIPAKHEHUHN 3HAHUS 110 XUMHYECKUM

CBOMCTBaAM U MOJIYYCHHUIO aMUHOKHCIIOT.
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CocTaBuTb 2 ypaBHEHHUSI pEAKLIMI MOTYyYEHUsI HATPUEBOM COIU
1 o — aMMHOMACISIHON KUCIIOTHI

2 } — aMUHONIPONTMOHOBOM KHUCIIOTHI

3 0. — aMHHOYKCYCHOW KUCJIOTBI

40— aMI/IHOBaJIepI/IaHOBOﬁ KHCJIOTHI

YKkazaTh Kj1acchl HCXOAHBIX U KOHCYHBIX BCIICCTB, 1aTh MM HAa3BaHU.

2.

[Toy4uTh BO3MOKHBIMH CITOCOOAMH:

1 TpunenTu B — aMUHOIIPOITMOHOBON KHCIIOTHI
2 TpUUENTH Y — aMAHOMACIISTHOW KUCIIOTBI

3 IMUENTHJ O — AMUHOYKCYCHOM KUCIIOTHI

4 nunenTtun B — aMUHOBAJIEPUAHOBOM KHCIOTHI
CoctaButh (HOpMyIbl BO3MOKHBIX H30MEPOB:

1 B — aMUHOMACIISTHOM KHUCTIOTBI

2 B — aMMHOBaJIEPUAHOBOM KHUCIIOTHI

3 B — aMMHOKapOHOBOM KUCIOTHI

4 y — aMUHOKAIPOHOBOW KUCJIOTHI

JlaTh Ha3BaHUS BCEM U30MEPAM.

4.

Jlokazath aMm(pOTEepHBIi XapaKkTep CIEIYIONUX aMUHOKHUCIIOT:
1 0. — aMMHONIPOITMOHOBOM KHCIIOTBI

2 B — aMMHONIPOITMOHOBOM KUCIIOTBI

3 0. — aMUHOYKCYCHasi KHCJIOTa

4 B — amuHOMACIISIHAs! KUCTIOTA

CocTaBuTh COOTBETCTBYIOIINE YPABHEHHUS PEAKLINMN.

Ocy1iecTBUTh NpeBpaIIeHUs

1 mpona”oBas KHCI0Ta—XJIOPIPONAHOBAs KUCIOTa—aMHUHOIIPOIIAHOBAast KUCJIOTA
2 nmponaHoBasi KACI0Ta—aKpUJIOBask KUCI0Ta—aMUHOINIPOIIaHOBAs! KUCIIOTA

3 YKCYCHBIN aJIbAEruA—yKCYCHAasI KUCI0Ta—...—> 0. — AaMUHOYKCYCHAasl KMCJIOTa
4 nponaHaab—IPONHOHOBAs KUCIOTa—>...—aMUHONPOIIMOHOBAs KHCIOTA

JladopatopHass paGora Ne 1 «McciaenoBaHue 3aBHUCHMOCTH CKOPOCTH peakIud OT KOH-

HEHTPAIlMU pearupyriux BeleCcTB U TeMIIEPaTypb».

Omnpit 1. 3aBHCUMOCTD CKOPOCTU pCAKIIMH OT KOHICHTPpAIHUU pCArupyronmnx BCIICCTB.

Na2S203+H2S04=Na;S04+S021+S | +H20
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B tpu mpoOupku HanmuTk pazbasieHusblil (1:200) pactBop THOCYIB(aTa HATPUS; B
NEPBYIO — 2MJ1., BO BTOPYIO — 4 MJI. BOJbI, BO TPETHIO — 6 MIL

B nepByto npoOupky HaIUTh 4 MJI. BOJBI, BO BTOPYIO — 2 MII. B Kax1yt0 mpoOHpKy
100aBUTH IO 5 Karenb pa30aBIeHHON CEPHON KUCIIOTHI.

TouyHO OTMETUTH (CEKyHIOMEp), Yepe3 CKOJIBKO CEKYH/I TIocie 100aBIeHUsI KUCIOThI
MOSIBUTCS. MYTh B KaXKJI0M TPOOUPKE.

Pesynprar 3anucats o popme.

Bpewms no
Ne mpoGupku [Tpunuro pacTBOpa MOSIBJICHUS V=1/t
MYTH, CEK.
Na2S203 H>O H>SO4
1 2 MIL. 4 M. SK.
2 4 mut. 2 ML SK.
3 6 MJI. 0 SK.

C(bOpMyJ'II/IpOBaTB BBIBOZ O 3aBUCUMOCTH CKOPOCTH PCAKIIMU OT KOHLCHTPAIINH

pearupyromux BEIICCTB.

OnpIT 2. 3aBUCUMOCTh CKOPOCTH PEAKLIUU OT TEMIIEPATYPBHI.

B3sth pactBopbl Na2S203 1 H2SO4 B TOI %Ke KOHLIEHTPALUU, YTO U B MPEABLAYIIEM
omnbiTe. Hamuth B Tpu mpoOupku mo 2 mit. pactBopa NazS;03, B aApyrue Tpu npoOHpKH 1Mo 2 M.
pactBopa H2SO4. OTMETHTH TeMIlepaTypy Bo3ayXa B 1aOOpPaTOpHH.

B niepByro nmpobupky mo6aButh HoSO4. OTMETHTE Yepe3 CKOJIBKO CEKYH]I IMTOSIBUTCS MYTh.

Bo BTopyto npobupky no6asuth H2SOs4 1 moMecTUTh B XUMHUYECKHI CTaKaH C TETLTON
BOJIOK. 3a TeMIiepaTrypoi CIeauTh Mo TepMOMETpy. OTMETUTH Yepe3 CKOJIBKO CEKYH]I TOSIBUTCS
MyTb. [IOBTOPUTH ONBIT € TpeThel MpOOUPKOI, HarpeB peareHThl B CTaKaHe ¢ BOJ0H Oosee

BBICOKOU TeMIepaTyphl. 3alucaTh pe3yJbTar 1o Gopme.

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

CdopmynrpoBaTh BBIBOJ] O 3aBUCUMOCTH CKOPOCTH PEAKIIUH OT TEMIIEPATYPBhl.

JladopaTtopHas padora Ne 2 «IIpoBeneHue peakumuii oOMeHa MeXIYy PACTBOPAMH JJIE€KTPOJMTOB,
MPOTEKAIIIAX C O00pa3oBaHHEM O0CAAKa, BBbIIEJEHHEM Ta3a MHJIH Majo JUCCONUHPYIOIIEro

BelecTBa. McnbiTanue pacTrBopoB coJiei HHAUKATOPOM).
Onmit 1. PeaKI_II/ISI O6MeHa, naymas ¢ O6pa30BaHI/IeM ocajka.
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B npoOupky HanuTh HECKOJIBKO Karmelb XJiopuaa 6apus u 100aBUTh HECKOJIBKO Karelb
pacTBopa cynb(ara HaTpHsL.

OnbIT 2. Peakuus oOMeHa, uayias ¢ o0pa3oBaHHEM rasa.

B npoOupky HanuTh HECKOJIBKO Karelb KapOoHaTa HaTpus U J0OOABUTh HECKOJIBKO
Karejab CEpHOM KHCIIOTHI.

OnbIT 3. Peakuus oOMeHa, uaymnias ¢ 00pa3oBaHHEM MaJIOIMCCOLUUPYIOIIETO BEIIECTBA.

B npobupKy HaJIMTh HECKOJIBKO Kamellb THAPOKCHIA HATPUS U 100aBUTH KarlIio
dbenondranenna. B 3Ty xe npoOUpKy 100aBUTH CEPHOM KUCIIOTHI 10 00eCIBEUUBAHUS PACTBOPA.

OmnpiT 4. [Tonyderre ampOTEPHOTO TUAPOKCHIA ATTFOMUHUS.

B nBe mpoOupku HaTUTH HECKOJIBKO Karesb pacTBopa cyibdara amoMuHus. B o6e
npoOUpKH 100aBUTH, O KAIUISIM, PAaCTBOP THAPOKCUIA HATPUS 10 0Opa30BaHUS CTYIEHUCTOTO
ocajika 0enoro 1BeTa.

3ananue:

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

2. Cpnenatp BBIBOJ 00 YCIOBHUSIX HEOOPATUMOCTH PEaKIIUi OOMEHa MEKIY pacTBOPaMHU

ANEKTPOJIUTOB.

OmnbIT 5. JlokazaTenbcTBO aMPOTEPHOCTH TUAPOKCHIA ATFOMUHUS.

B oy mpoOupKy ¢ 0caJIKOM HaJTUTh HECKOJIBKO Kareilb CEPHOM KHCIOTHI, B IPYTYIO —
n30BITOK rupokcuaa Hatpus. Cogepxumoe 00enx npoOUpPOK BCTPSAXHYTh.

3ananue:

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

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

3. Cpnenatp BBIBOJ O TOM, KaKue€ TUAPOKCH]IBI HA3bIBAIOTCS aM(POTEPHBIMHU.

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

B npoGupky Hanmuth 1 Mi1. pacTBopa kapboHaTa HaTpusi. ONpeaeTuTh XapakTep CPeIbl
pacTBopa CHHEH JIakMyCOBOU OyMakko, peHosdranenHom, 100aBUB KaILIlO HHIUKATOPA.

3aganue:

1. CocraBuTh ypaBHEHUE pEAKIMH B TOJTHOM, KPATKOM HOHHOM BHUJIE U MOJIEKYJISIPHOM.

2. Cpenatb BBIBOJ O T'MJIpOJIM3€ KapOoHaTa HATPHSL.

OnbIT 7. ['unponus comneil, 00pa30BaHHBIX CIa0bIM OCHOBAHUEM M CUIIbHOW KHCIOTOM.

B npobupky Hanute 1 mMit. pactBopa xsopuaa ojiosa (1) u onpeaenuts xapaktep cpebl
CHHEM JJaKMyCOBOM OyMakkoi U MeTuiopamxeM. OTMETUTh HaOJIIOACHUS.

3aganme:

1. CocraBuTh ypaBHEHHUE PEAKIIMH B TTOJHOM, KPATKOM HOHHOM BHJIE W MOJICKYIISIPHOM.

2. Cpenats BbIBOJ O ruaposn3e xiopuaa onosa (11).
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JladopatopHass paGora Ne 3 «McciaemoBaHue CBOWMCTB XJOpPHOH Boabl. CpaBHHTEJIbHAA

AKTHBHOCTH rajorenoB. O0HapyxeHue B pacTBOpe XJIOPUA-, OPOMU/I-, HOAH/ - HOHOBY.
CaoiicTBa XJIOPHOI1 BOABI

OnwiT 1. bensiee neiictBue xiopa.

B oy npobupKy HaJIUThH pacTBOp (pyKCHHA, B ApYrylo uepHui. B 06e mpoOupku
00aBUThH XJIOPHON BOJIBI 10 0OECLBEUMBAHNUS PACTBOPOB.

3aganue:

1. Cpenath BBIBOJ O TOM, IIOYEMY XJIOpHAs BoAa 00J1aaeT OTOCIMBAIOIIMMHU

CBOMCTBAaMH.

2. CocTaBHUTH ypaBHEHUS XUMHUYECKUX PEAKIIUU.

OmnpiT 2. CpaBHUTENIBHASI AKTUBHOCTD T'AJIOT€HOB.

B oany npobupky HamuTh pacTBOp OpomMuaa, B APYryro — pacTBop Hoauaa. B obe
pOOUPKH T00ABUTh IO HECKOJIBKO Karelb XJIOPHOU BOBI.

3aganue:

1. CpenaTh BBIBOJ O XMMUYECKOW aKTHBHOCTH T'aJIOTEHOB.

2. CocTaBUTH ypaBHEHUSI XUMHUYECKUX PEAKIIUU.

OmnpiT 3. KauecTBeHHast peakius Ha CyJIb(aT-aHUOH.

B npoOupky HanuTth pacTBop Xjopuaa 6apusi u 100aBUTh pacTBOP CEPHOM KHUCIOTHI.

3ananue:

1. Ormerurts HAOIIOAECHUS.

2. CocTaBHUTH ypaBHCHHUE XUMHUYECKOHN pPEaKIIUU B MOJICKYJIIPHOM M HOHHOM BHUJIC.

3. CaenaTh BBIBOJ O TOM, KaKOW MOH SIBJISICTCS KAYECTBCHHBIM Ha CYJIb(aT-aHUOH U

IIoYeMy.

CBoiicTBA rajIoreHuI0B

OnbiT 4 OGHapyXeHHE B paCTBOPE XJIOPHUI0B, OPOMHIOB, HOIUIOB.

B Tpu npoOupku HamUTH PaCTBOPHI:

1 mpoOupka — xJiopuja HaTpus;

2 npobupka — GpoMuIa HATPUS;

3 mpoOupka — Mo A Kalusl.

Bo Bce npobupku 100aBUTH 110 Karie pacTBOpa HUTpaTa cepedpa.

3ananue:

1. OTMeTuTh IBET OCAJKOB.

2. CocTaBUTH ypaBHEHUS PEAKINil B MOJIEKYISIPHOM U HOHHOM BH/IC.

3. Cnenate BBIBOJ O TOM, KaKOW MOH SIBJISIETCS KAYECTBEHHBIM Ha HOHBI TAIOT€HUIOB U
noyemy.
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Jladboparopnass padora Ne 4 «llosmyyenne ammuaka M HU3y4YeHHe €ro CBOMCTB.
HccienoBanue CBOWCTB THJAPOKCHIA AMMOHHUS: €ro B3aUMOJEHCTBHE C KHCJIOTAMM,
pa3io:xkeHue npu HarpeBanuu. KavecTBeHHass peakuuss Ha MoH ammoHus. [lonydenme
okcuaa yriepoaa (IV), uccienoBanue ero B3aMMOJEHCTBHSI € BOAOH, THAPOKCHIOM
KaJbiusA. KayecTBeHHasi peakiusi HA KAPOOHAT-HOHY.

Lean padoThi:

1. Ilo3HaKOMHUTBCS CO CBOMCTBaMHU aMMHUAKa M FMIPOKCUIA AaMMOHHUS.

2. OnpenenuTh KaueCTBEHHOM peakuuell HaJuunue MOHa aMMOHUS B COJIM aMMOHMUS,
HaJn4yre KapOOHAT-MOHA B COJIH.

Omnbrt 1. [Tonyuenue ammuaxa.

ITpoOupKy co cMecho XJI0pUa AaMMOHUS U THAPOKCUIA KaJbIUs 3aKPENUTh B IITATUBE,
cierka rnojaHsAB AHo. Ha koHel ra300TBOIHON TPyOKH Ha/IETh CYXyIO IPOOUPKY, OTBEPCTHE
KOTOPOE 3aKPhITh BATHBIM TAMIIOHOM, OCTOPOKHO HAarpeTh MPOOHUPKY CO CMECHIO.

3ananne:

1. OrmeruTh NOSBJICHUE PE3KOT0 3allaxa aMMHUaKa, a Ha CTeHKaX MPOOUPKH CO CMECHIO
o0pa3oBaHUE Kareilb BOABI.

2. Cpenatps pUCyHOK MpUOOpa s MOIyYeHHUs] aMMHUaKa.

OmnbIT 2. PacTBOpeHrE aMMHaKa B BOJIE; I1I€JIOUHbIE CBOMCTBA T'MAPOKCHIAa AMMOHUS;

pasnoxxeare NH4OH nipu HarpeBanuu.

[TpuroroButh cTakaH ¢ BoJoi! BeIHYTh BaTy U3 NpOOMPKH C aMMUAKOM U 3aKPbITh
oTBepcTHe 00sbIIUM nanbleM. OMyCTUTh IPOOUPKY, IEPEBEPHYB €€ U KalHYyTh B pacTBOp |
Karmo ¢peHondraienHa.

Kaxk usmenumcs yeem ¢enongpmaneuna? O uem smo ceudemenvcmeyem ? ommemums
HaO0O0eHUs.

[IpoGupky ¢ pacTBOpOM aMMHaKa /10 UICU€3HOBEHUSI OKPACKH pacTBOpa.

Iouemy npouzowino obecyseuusanue?

3aganue:

1. Hanwmcath ypaBHEHHE peakiii, MPOUCXOAIIEH TpU pacTBOPEHUH aMMHaKa B BOJIE,
YpaBHEHUE AIEKTPOIIUTUUECKON AUCCOLMAIMHN THAPOKCUIA aMMOHUS, YpaBHEHHE
pa3ioKeHusl TUIAPOKCHIa aMMOHUS ITPU HarPEBAHUU.

2. Cpnenatb BBIBOJ O B3aMMO/ICHCTBHH aMMHaKa ¢ BOJIOM.

OmnbIT 3. B3aumoeicTeue ruipokcua aMMOHUSL € KMCIIOTOM.

B npoGupky Hanuth 2 Mil. pacTBopa ammuaka u 1 kammo ¢penondranenna. [lo kammsam

MPUJIMBATh COJSHYIO KUCIIOTY A0 UCUE3HOBEHUSI MaJTMHOBON OKPACKH.

3aganme:
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1. HanucaTs B MOJIEKYJIIpHOW U MOHHOU (pOpMe ypaBHEHHE peaKIIuu HEHTpaIn3aIiun
TUAPOKCHIA AMMOHMUS C COJISTHOW KUCIJIOTOM.

2. CpenaTh BBIBOJ O B3aMMOJICHCTBUY THAPOKCUIA AMMOHHUS C KUCIIOTOM.

OnbIT 4. KauecTBeHHAs peakiys Ha HOH aMMOHHUS.

B npoOupky Hanuth 2 M. pacTBOpa XJIOpUAa aMMOHHS U MPWIKTH 1-2 MIL. pacTBOpa

mienour. ComepkuMoe MpOOUPKH HATPETh Ha Ta30BOM rOpeKe.

Obpas3zosanue kakoeo sewjecmsa Bvl uyscmeyeme no 3anaxy?

[TonHecuTe K OTBEPCTHIO MPOOUPKHU CMOUEHHYIO B BOJIE CHHIOIO JIAKMYCOBYIO OYMasKKYy.

Ommemvbme uzmeneHue ysema 1aKmMyco8ou OYyMaxicKu u 3anaxa pacmeopa.

3aganme:

1. HanwmcaTh B MOJIEKYJISIPHOM M HOHHOM (hopMax ypaBHEHHE PEAaKLIUU B3aUMOACHUCTBUS
XJIOpUJIa aMMOHHUS C TUJPOKCUIOM HATpHs /TIPU HATPEBAHUH/.

2. CpenaiiTe BBIBOJ O TOM, IIOYEMY ATa peaKlus SBISETCS KAYECTBEHHON Ha NOH

AMMOHUA.

Jlabopatopuass padora Ne 5 «MHccienoBaHue B3auMMOAEHCTBUS METAJLIOB € KHCJIOTaAMM,
BbITeCHEHHE AKTHBHBIMH MeETA/VIAMH MeHee aKTHBHBIX M3 PacTBOpPoB ux coJieil. Koppo3us

METaJJI0B».
Heﬂb paﬁoTbI: HU3YUCHUC CBOMCTB MIEIOYHBIX U IIEIOYHO3EMEIbHBIX METAILIOB.

OmnbIT 1. BolITeCHEHNE aKTUBHBIMU METAJUIAMU MEHEE AKTUBHBIX U3 PaCTBOPOB UX COJIEH.

B npoOupky 1mosioxkuTh Kycouek IMHKA U KallHyTh Ha HErO pacTBOPOM Cyib(aTa MeIu.

OTMETUTEL HAOJIOIECHUS.

3aganue:

1. HanwmcaTh ypaBHEHHE peaKIHi.

2. CoCTaBHTB DIIEKTPOHHBIE YPABHEHHS KOKIOH pPEaKIiH.

3. Cpnenatp BBIBOJ 00 aKTHBHOCTH METAJLIOB.

OmnbIT 2. Koppo3ust MeTaios.

B 1 mpobupke NpoKUMIATUTH BOJY, 3aKPbITh €€ pe3nHOBOM npoOKoii. J[aTk ocThITh. [Tocie
OXJIQKJIEHUS OMYCTUTh OUMIIEHHBIN TBO3/Ib U CHOBA 3aKPbITh MPOOKOM.

Bo 2 npoGupky HalIuTh HE KUTISYEHYIO BOAY U OIYCTUTh OUUILICHHBIN I'BO31b. [IpoOupKy
OCTaBUTb OTKPBITOM.

3aganme:

1. UYepes 2-3 gHs caenath HaOIIOICHUS, COCTABUTh YPAaBHEHUS PEAKIIUU U CENATh

BBIBOJBI.
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OnpIT 3. B3auMo1eiicTBUE METAJIOB C PACTBOPAMH KHUCJIOT.

B nBe mpoOupku HATUTH PacTBOP COJSIHOM MITM CEpHOI KHCIOTHL. B oqHy mpoOupky
OMYCTUTh KyCOYEK IIMHKA, B IPYTYIO BHECTH AJIIOMUHUEBYIO ITPOBOJIOKY.

3aganue:

1. Cpenatb HaONIOACHUS, COCTABUTH OKUCIUTEILHO-BOCCTAHOBUTEIbHBIC PEAKIIHH.

2. CpenaTh BBIBOJBI 00 OTHOIIICHHH METAJLIOB K pacTBOPaM KHCIIOT.

OmnbiT 4. B3auMoeiicTBuEe a30THOM KUCIOTHI C MEJIBIO.

B 1 mpoGupky HaimuTh 1-2 MII. KOHIIEHTPUPOBAHHOM a30THOW KHCIIOTHI U 00aBUTH 1-2
KyCOUYKa MEJH.

Bo BTOpyro npobupky HamuTh 1-2 Mi1. a30THO# KUCIOTHI 1:1 1 106aBuTh 1-2 Kycouka
MEIH.

3ananue:

1. Ortmeruts BHemHu 3¢ ¢dekT. 3anucats ypaBHEHUE U YPABHSITH C TOMOIIBIO

3JIEKTPOHHOTO OajaHca.
2. CpenaTh BBIBOJ O TOM, KaK B3aUMOJICHCTBYIOT KOHIICHTPHUPOBAHHAS a30THASI KHCIIOTA

C MCTaJlllaMH.

Jlaboparopnass paGora Ne 6 «Iloayuyenue ruapoxcuga xpoma (III). Ilepexox xpomartos
U JIMXpOMaToB Jpyr B aApyra. HcciegoBaHue OKHMCIUTENBHBIX CBOMCTB JAUXPOMATOB H

nepMaHraHaTa Kajusi B KHCJIOH cpee».
Iean padoTbl: u3yyenue amdporepHbIx cBoicTB Xxpoma (l11), B3aumonpesparenuit

XpOMaTOB U JUXPOMATOB, OKHCIUTENIbHBIX CBOMCTB TUXPOMATOB.

Onbit 1. [Tonyuenue rugpokcuna xpoma (I11) n uzydenue ero cBoicTs.

B npobupky HanuTh 3 mi1. pactBopa coiu xpoma (1) u mo xamism 106aBasATH IeN0Yb
(1o oOpa3oBanus ocazka). Pa3nuth ocanok B 1Be mpoOupku. B nepByro npoOupKy NpuiInuTh
miesiou. Bo BTopyro mpoOupKy npuiinTh KUCIOTY. OTMETHTH HAOJIIOICHMUS.

OnbIt 2. [lepexon XpoMaToB B AMXPOMATHI.

B npoOupKy HaJlMTh HECKOJIBKO Karelb pacTBOpa Xxpomara Kajnus. OTMETUTh IIBET.
J106aBUTh HECKOJIBKO Karlellb CepHOM KucaoThl. HabmonaTh n3MeHeHne oKkpacku pactBopa. B
JIPYTYIO IPOOUPKY HAIUTh HECKOJIBKO Karesb Auxpomata kanusa. OTMeTuTsb uBer. JJ06aBuTh
HECKOJIbKO Karesb 1meiaoun. Habmronate n3MeHeHrne okpacku pacTBopa.

OnbIT 3. OkucieHue cynbdura HaTpUS AUXPOMATOM KaJlUsl B KUCIION Cpeie.

B npobupky HanuTh 1-2 MiI. tuxpomara Kanus, 100aBUTh 1-2 MJI. KUCIOTHI U 1-2 Karum
pacTBopa cyibpuTa HaTpHsl.

OnbiT 4. OKHCIUTETHFHBIE CBOMCTBA TIEPMaHTaHATA KaJIHSI.
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B npoOupky HamuTh HECKOJBKO Karellb epMaHraHaTa Kajaus, 100aBUTh 1-2 Karim

CepHO KHUCIIOTHI M IPHIIUTH PacTBOP CYIb(HUTA HATPHSL.

3aganme:

1. CocraBuTh ypaBHEHUS pPEeaKIMH B MOJIEKYJISIPHOM M HOHHOM BH/JIE M pa300paTh UX C

TOUYKHU 3pEHUS OKHCIICHUSA-BOCCTAHOBJIEHHUS, PACCTAaBUTh KOI()(DUIIUECHTHI.
CraenaTb BBIBOJIBI O MOTYYSHUH aM(POTEPHBIX THAPOKCHUIOB U XapaKTEePE UX CBOMCTB.

CI[CJIaTb BBIBO/I 00 OKHCIUTEILHBIX CBOMCTBAX IepMaHraHarta Kajius.

JlaGopaTopHas padora Ne 7 «OnpenesieHue yriiepoaa u BoA0Opoia B OPraHu4ecKux

BelleCcTBax».

Ilenp padoThI: HAYYNTHCS HA IPAKTUKE JOKA3bIBaTh HAJIMYKE YIJIEPOa U BOJOPOAA
B OpPraHMYeCKOM BEILIECTBE.

OO0opynoBanme ypoka: METaUINYECKUH ILITATUB, IITATUB AJIs1 IPOOUPOK, MPOOUPKH,
TUTEJIBHBIE IUIIBI, CTCKJISIHHAS [1aJI0YKa, TOPEJIKA, PO3ETKU C BEIIECTBAMH, JIOKEUKA
JUIS CKUTAHUS BELIECTB, BaTa.

PeakTHBBI: BazennH, MyKa, H3BeCTKOBas Boja, napadun, Cu O, monmudTuieHoBas
maeHka, oe3ponas coinb CuSQOa.

JloJ17KeH 3HaTh: COCTaB OPraHNYECKUX BELIECTB, TEOpUI0 byTiiepoBa, XuMHUYECKHE
CBOWCTBA OpraHMYECKHX BEILECTB, KauecTBeHHbIe peakiuu Ha CO2, Ha HanmMuue
BOJIOPOJIa B OPraHUYECKOM BEILECTBE, MPaBUia 10 TEXHUKE OE30MaCHOCTH.

JoskeH ymeThb: coOMpaTh MpocTedmmii mpulop A nojyueHus ra3os. Paborats ¢
ra30BOil rOpenKoil, TUreIbHBIMU HIMITLIAMH, CTEKJISHHONW NaJIOUKOi, IpoOUpKaMH.

HarpeBartsb BeriecTBa B IpoOHpKax.

HazBanue YpaBHeHU
Ne omnbITa Xon pabotsl | Habmonenus P

BriBoabl
OonbITa peakuuu

OO01Mi BBIBO:

Xox padoTsl
OnsIT 1. OGHapyXeHue yriiepoaa u BOJOpoJa B MyKe.
B antoMuHuEBYy0 JI0XKKY JUISl CAKUTAHUS BELIECTB HACHIIATh HEMHOXKKO MYKHU U

HarpeThb HajJ IuiamMeHeM ropenku. [IpoBectu HabmoneHME.
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OnpiT 2. OOHapyXeHHUE YIIIepoaa 1 BOJIOPO/ia B Ba3eIMHE.

Konen cTex/IssHHOM malouki 0OMaKHYTh B Ba3eJIMHE U BHECTH B BEPXHIOIO YacTh

w1amenu ropenku. [Iposectu HaOmoneHME.

OmnpiT 3. OGHapy)eHHUE YriIepoa U BOJAOPO/Ia B MOTUITHICHOBOH TJICHKE.

KYCOLICK MTOJIMATHJICHOBOM IIJICHKH B3STh TUTCILHBIMU MIIIaMu 1 BHECTHU B

BEPXHIOI0 9acTh ropenku. [IpoBectu HabmoneHue.

OnbiT 4. OOHapy)XeHUE YIIIepoa ¥ BoJopoia B mapaduse.

B npoOupky HacklnaTh HEMHOXKKO HapadrHa U YepHOTo MOPOIIKa OKCHUIa ME/IH,

3aKpBITh MPOOUPKY MPOOKOH C ra300TBOJHON TPYOKOI, HAa KOHEIl TPYOKH HaMOTaTh

HEMHOT'O BaThbl ¢ 00€3BOKEHHOM COJIbIO cylb(aTta Meau. IIpoOupky 3akpeITh TPOOKOI

C Ta300TBOJHON TPYOKOM, KOHYMK KOTOPOI OYCTHTH B IPOOUPKY C U3BECTKOBOM

BojoM. [IpoBecTr HaOMIOACHUS.

JladoparopHasi paGora Ne 8 «IlosiyueHue 3TH/IeHA U3 ITUJI0BOI0 CIIMPTA U U3YUYEHHE ero CBOMCTBY.

Heﬂb paﬁoTbI: IIO3HAKOMUTLC HaA ITPAKTHKE C XUMUYCCKHUMU CBOMCTBaMH U

IMMOJIY4YCHHUEM OTHJICHA.

O6opyaoBaHue ypoka: npuOOp s MOJy4EeHUs ra30B, ra30Basi ropeska,

MeTaJIMYSCKHUI mTaTuB, IITATUB AJIA HpO6I/Ip0K, CTaKaH4YUK IJId BOABI, JTyYHUHKA.

Peaxtusbi: ciupt (C2HsOH), konuentpupoBannas cepuas kuciora (H2SOs)), mecox,

BOJIa, 10JIHasl BOJIa, paCTBOP MapraHIOBKHU.

JloJ17KeH 3HaTh: TeopHio byTiepoBa, COCTaB U CTPOCHUE ATKCHOB, XUMHUYECKHUE CBOMCTBA

U MTOJIYYCHHUEC AJIKCHOB, ITpaBHJia 10 TCXHUKEC 0C30ITaCHOCTH.

IlO.]'[)KEH YMETH: pa6OTaTB C XUMHUYCCKUM O60py&OBaHI/IeM. HpOBOI[I/ITB Ka4CCTBCHHLBIC

PCaKMU Ha KPATHYIO CBA3b. CocTaBiiTh YpaBHCHHA PCAKIIUU BBITTOJIHACMBIX OIIBITOB.

Hab6monate n ananu3upoBath. JlenaTs BEIBOBI.

Ne omeITa

HasBanue
OIIbITA

Xon paboTsl

HaOmronenns

YpaBHeHus
peakuumn

BriBoab!

OO01Mi BBIBO:

Omnsbit 1. [Tonydyenue 3TuneHa.

Xoa padoTsl

B peakunonHyio npoOHpKy HAIUTh HEMHOTO CMECH ATHIJIOBOTO CIIMPTA U KOHIICHTPUPOBAHHOM

CCpHOﬁ KHCIIOTHI B cooTHOomeHnH 1:4. K 9TOMY paCTBOpPY I[O63.BI/ITB HEMHOTI'0 IICCKY, 3aTCM
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MJIOTHO 3aKPBITh TPOOUPKY MPOOKOH € Ta300TBOIHOM TPYOKO#, KOHEI] TPYOKH OMYCTUTH B
npodupkKy ¢ Bogoi. [IpoBectu HabmoAeHHE.
OnbIT 2. B3anmojeiicTBre dTHIIeHA C OPOMHOI BOJOM.
Komner TpyOk# ¢ BbIIEISIOUIMMCS Ta30M OIYCTUTh B IPOOUPKY ¢ OpomHO# Bonoil. [IpoBectu
HaOJIFO[EHHE.
OmnbIT 3. B3aumoieiicTBuE 3TUJIEHA C IEPMAHTaHATOM Kajusl.
Komner ra300TBojHOM TPYOKH € BBIIEIAIOIIMMCS Ta30M OIYCTHTh B IPOOUPKY C PO3OBBIM
pacTBOpoM MapranioBku. [IpoBectu HaOmoaeHue.
OnbIT 4. ['OpeHue dTUICHA.

[TomHecTr 3a%#0KEHHYIO JIYYMHKY K KOHITY Ta300TBOJAHOM TPYOKH C BBIICISIOIIUMCS

STHIICHOM, MO/Keub Ta3. [IpoBectu Habmo1eHIE.

Jladoparopuass paGora Ne 9 «llonyueHne aumeTwjeHa u3 KapOujga Kajabous M HU3ydYeHHE

€ro CBOHCTB».

Llesqb padoThI: TO3HAKOMHUTHCS HA MMPAKTHKE C TIOJYYCHUEM alleTHIICHA U C €r0
XHMHYECKUMH CBOHMCTBAMHU.

OO6opynoBanue: mpudOP IS MOTYICHHS Ta30B, METAJUIMYCCKUH IITATUB, IITATUB JIJIS
POOUPOK, TPOOUPKH, JIYIHHKA, Ta30Basi TOPEIKA, CTCKIISTHHBINA CTaKaHYHK.

PeaxTuBbI: KapOuI KajbliKs, BOJa, HoaHas BoAa, pacTBop MaprauioBku (KMnOa).

Jomxen 3HaTh: Teoputo byTneposa, monmyuenue arneruiieHa KapOUIHBIM CIIOCOO0M,
XUMHUYECKHE CBOMCTBA AIKMHOB, KAYECTBEHHBIC PEaKIIMU Ha KPATHYIO CBSI3b, MPABUJIA 110
TEXHUKE 0€30IIaCHOCTH.

Jomxen ymers: CobmoaaTh mpaBuia Mo TEXHUKE O€30MacCHOCTH MPH BBIOJIHEHUU
paboTsl. PaboTaTh ¢ xuMu4eckuM 000pyaoBaHueM. PaboTaThk ¢ ra30BBIME rOpeIKamMH.
Jloka3bIBaTh HATMYHME KPATHOW CBS3HM B OpraHUYecKuX BemecTBax. COCTaBIATh ypaBHCHUS
peaknuii. HabmonaTh v aHATM3UPOBAThH MPU3HAKHN peakiuid. JleraaTh BEIBOIBI IO KAXKIOMY

OTBITY U 1O Bceil pabote. PaboTy odopmiaTe mo cxeme:

Hasanne VYpaBHeHUA
Ne omnbITa Xon pabotsl | Habmonenus P
OIbITa peakuuu

BriBoabl

OO01Mi BBIBO:
Xoxa padoTsl

Onbit 1. [TonyyeHnue anerusieHa.
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ITpoOupKy 3akpenuTh B HAKJIOHHOM ITOJIOKEHUH B Jlanke mratuBa. OmycTUTh B
pOoOUPKY HECKOJIBKO KYCOYKOB KapOuaa KalbIHsl, 3aJIUTh BOJIOM, U OBICTPO 3aKPBITh IPOOUPKY
poOKo# ¢ ra300TBOAHOM TpyOKoi. KoHer TpyOKu ommycTUTh B IpoOHpPKY ¢ Bojoi. [IpoBectn
HaOJIFOEHUE.

OnbiT 2. B3aumojelicTBre aneTHiIeHa ¢ OpOMHOM (0THO#) BOIOM.

["a300TBOAHYIO TPYOKY C BBIACISIOUIMMCS AlleTUICHOM OIYCTHTh B IPOOUPKY C OPOMHO#I
(omguoM) Bomoii. [IpoBecTn HabOMIOICHME.

OmneIT 3. B3aumopelicTBe alleTUIIEHA ¢ PO30BBIM PACTBOPOM MapraHIOBKH.

["a300TBOAHYIO TPYOKY C BBIAEISAIOUIMMCS alleTUIEHOM OITYCTUTh B IPOOUPKY C
pacTBopoM MapranioBku. [IpoBectu HaOmoneHUeE.

OnbIT 4. ['opeHue aneTuicHa.

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

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

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

cTaguu

H.Y.
HC = CH + BrZTyCHBr = CHBr

H.Yy.
CHBr = CHBr + BrzijHBr — CHBr

2. Ilpu noBbllIEHHON TeMIIEpaType U B IPUCYTCTBUU KaTaau3aTOPOB alleTHIICH

MMpUCOCAUHACT BOAOPOA, THAPUPOBAHUC ITPOUCXOAUT B ABC CTaAUN

H.Y.
HC = CH + Hy—= CH, = CH,

H.V.
CHZ = CHZ + szyCH3 - CH3

3. AI_IGTI/IJ'ICH O6CCI.IBC‘II/IBaeT pacTBOp IIE€pMaHIraHaTa KaJius. CJ'IeI[OBaTCJ'IBHO aAllCTHUIICH

JICTKO OKHUCJIACTCA.

0 0
c—-C
HO OH

Ha BO3YyX€ allCTUJICH T'OPUT KONTAIIHUM ITJIAMCHEM. Ecmm IIpH TOPCHUHN allCTUJICHA B

H.YV.
CH = CH + H,0 —=

I1aMs JOIMOJIHUTCIIBHO BAYBATH BO3YyX, TO OH CropacT MOJHOCTBIO, 0e3 Koot

2C2P2+50,—4C02+2H-.0
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JladoparopHas padora Ne 10 «UcciienoBanue cBOiCTB CHUPTOBY.
esab padoThi:

OnpIt 1. [TonyyeHue v ruIpoIN3 aKOTOJISTOB.

B npoOupky HauTh 1MII. 3TUIIOBOTO CIIUPTA U OIYCTUTH B HEEe HEOOIBIION KyCcOUeK
MeTaJuIn4eckoro Harpus. Korja peakuus 3aKOHUUTCS, B ATY K€ MPOOUPKY T00aBUTH HECKOIBKO
KarieJb BOJIbI U KareabKy GeHondTanenHa.

3agaHue: OTMETUTH U3MEHEHUE OKPACKU PAcTBOPA.

OnbIT 2. OKHCIEHUE CIUPTOB XPOMOBOW CMECHIO.

B nipobupky Hanuth 2 mit. 5% nuxpomara Kanus, 1Mi. pa30aBiIeHHON CEPHOM KUCIOTHI U
0,5 mu1. aTUIOBOTO ciupTa. OCTOPOKHO HATPETh.

3agaHue: OTMETUTH U3MEHEHUE 1IBeTa pacTBopa. OTMeTUTH 00pa3oBaHUe 3amaxa
YKCYCHOT'O aJIbJIErH/1a.

OmnbiT 3. Katanutuueckoe OKMCIEHUE CIUPTOB B IpUcyTcTBUM okcuna meau (11). B
IUIAMEHU CIUPTOBKU HAKAJIUTh MEJIHYIO CIIUPAIIb.

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

OmnbIT 4. KauecTBeHHAs peakiiysi HA MHOTOATOMHBIE CITUPTHI ¢ TuaApokcuaoM meau (11).

B npobupky HanuTh 1MI1. enkoro HaTpa u 100aBUTH Karumio cynbdara meau. K
00pa30BaBIIEMYCs 0CAJKy 100aBUTh PaCTBOP IJIUIIEPUHA.

3aganme: OTMETUTH LIBET pacTBOpA.

OmnbiT 5. KauecTBeHHast peakius Ha HEeHOI.

B npoOupky HanuTh HECKOJIBKO Karelb (eHoJa ¥ J00aBUTh KaIlll0 pacTBOpa XJIOpHa
xenesa (11).

3aganme: OTMETUTD LIBET PacTBOpA.

OnbIT 6. KUCTOTHBIN XapaKTep CBOWCTB (peHOIIa.

Kamnio pactBopa peHona HaHeCTH Ha HHIUKATOPHYIO OyMaKKy.

3az1a}me: CpaBHHUTH LBET HHZ[HKaTOpHOﬁ (¢10) CTaH,HapTHOﬁ IIKAJIOM U 3alucaTh 3HAaUCHHUE

pH.

JladopaTtopnas paGora Ne 11 «McciieqoBaHue CBOMCTB aJIbJETHI0B U KETOHOB.
OO0opynoBaHme: MTATHB ¢ HAOOPOM MIPOOUPOK, JAepKATENb A MPOOUPOK, CITUPTOBKA,

CTIHYKH.
PeakTuBbl: pactop anpaeruaa H-CO-H, CH3-CO-H, pactBop NHsOH, AgNO3s, NaOH,
H20, pactBop CuSO4, pykcuHOCEpHUCTAS KHCIOTA, peakThB DennHra.

Xoxa padoTsl
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OmnpiT 1. BoccTaHoBeHNE alibIETHIOB C COSTUHEHUEM cepedpa.

B nipoGupky Hanmuth 1Mt pactBopa anpaeruaa + 1 mut. pactsopa NH4sOH+2(3) xarmm
AgNQOg, pactBop Harpetb. [IpoBectu HabmOICHHE.

OnbIT 2. BOoCCTaHOBJICHHE alIbJICTHIOB ¢ coeAMHEHUEM Meau. Hamute B mpooupky 2(3)
KaIlIu TuApoKkcuaa Hatpus +1 kammo Boabl +1 kammio cynbdara Meau +1 Kario cepHoit
kucnoThl. K BeINaBmemMy roayooMy ocaaky 100aBUTh HECKOJIBKO Karlelb pacTBOpa albAeTuIa,
pactBop HarpeTb. [IpoBecTu HaOOIeHUE.

OmnpIT 3. Peakmus anpaeruaa ¢ GyKCHHOCEPHUCTOM KUCIOTOM.

B npoGupky Hanuts 0,5 mit. 6eciBeTHOro pacTBopa (hyKCHHOCEPHUCTON KUCTIOTHI +
CTOJILKO K€ PacTBOpa ajbAeThIa, IPOOUPKY BCTPSXHYTH. [IpoBecTr HaOmIOACHHE.

OmnbiT 4. BzaumoaeiictBue anpaeruaa ¢ peaktuBom denunra. B npodupky Hanuts 0,5

M. peaktuBa DenuHra, HarpeTh 10 KUMEHUs, 3aTeM J00aBUTh K HeMy 0,5 MII. YKCYCHOTO

aJlpJACruia , paCTBOp HArp€Thb 10 KUIICHUS. HpOBeCTI/I Ha6J'IIO,I[eHI/Ie.

JladoparopHasi paGora Ne 12 «M3y4eHue CBOMCTB KAPOOHOBBIX KHCJIOT».

OO6opynoBaHme: MTATHB ¢ HAOOPOM MTPOOUPOK, TPOOHPKA C TA300TBOTHOM TPYOKOH,
CTaKaH, JIeprKaTellb sl MPOOUPOK, CIIMPTOBKA, (peHonpTanenH, MHANKaTOpHAst OyMara, CIIn4KH.

PeaxtuBpi: CH3COONa, H2SO4, C2HsOH, CH3COOH(k), H2SO4(k), pacteop NaCl,
onennoBas kuciora C17H33COOH, pacteop mbuta, CaCly, H20, dhenondranens, uHaukaTopHas

Oymara.

Xox padoTsl

Omnbrt 1. [Tosyuenne ykCyCHONW KHCIIOTHI.

B npoOupky HackInate HECKOJIBKO I'paMM COJIM alleTaTa HaTpus +3 Karuld CepHOI
KHUCJIOTBI, YTOOBI CJI€TKa CMOUYUTH COJib. [IpoOupKy 3aKpbITh TPOOKOI € ra300TBOIHOM TPYOKOH,
KOHell TpyOKH OIyCTUTh B MPOOUPKY ¢ Bojoi. HarpeTs cmech 10 Tex mop, noka B NpoOupKe He
cobepeTcst HEeMHOT'O YKCYCHOM KUCIIOThI. OnpeAeauTh YKCYCHYIO KUCIOTY O XapaKTepHOMY
3anaxy.

OnpiT 2. TlomydeHne yKCyCHOATHIIOBOTO ddupa.

B npo6upky HanuTh 0,5 MII. KOHIEHTPUPOBAHHOH YKCYCHOU KUCIOTHI +0,5 MIIL.
STHJIOBOTO CIIUPTA, 3aTeM B poOupKy 1006aBUTh 0,5-1 M. KOHIIEHTPUPOBAHHON CEpHON
kucaoTel. Cmech HarpeTh. Onpenenuts 3¢up no 3anaxy. CogepxKumoe NpoOUpPKH BbUIUTH B
CTaKaHYMK C HACBIIIEHHBIM PacTBOPOM xJyiopujia Hatpus. [IpoBectn HaOmoneHue.

OnpIT 3. XuMu4ecKkue cBONCTBA HENPEAEIBbHON KUCIIOTHI.
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B npo6upky Hamute 0,5 M. 0J1€eMHOBOM KUCIOTHI +0,5 MJI. HOIHO# BOJIBI, pacCTBOP

BCTpsAXHYTh. [IpoBecTu HabmoneHNE.

OnbIT 4. CBOliCTBa MBLIA.

3.1  BzaumopeiicTBHE MbLIa C XJOPUIOM Kajblus. B mpobupky Hamuth 0,5 Mi1. pacTBOpa

MblIa +2(3) Karim XJIopuaa Kajiblys, PaCTBOP BCTPSXHYTh.

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

¢benondranenna , pacTBOp BCTPAXHYTb.

Tembl pedepaToB M 10KJIA10B:

9 o U A W N R

. «0Ku3nb u gearensHocTh .M. MenaeneeBa»

. «BommeOHas cuia Bogp»

. «Xwu3zsb u gesrensHocTh A. M. Bytneposa»

. «Bknan PoccuiiCKHX yYeHBIX B Pa3BUTHE HAYKU <« XUMUSD)
. «XHUMHS ¥ 300pPOBbE YETIOBEKA»

. «X¥WMHS U SKOJIOTHUS»

. «Xumus MPpUXOAUT Ha ITOMOLIb>»

Kputepuu onenku

Onenka

TpeOoBaHusi K 3HAHUSIM
(OOFZL[CGI’I’Zb OYEHKY 6 coomeemcmeuu C KOMnemeHyusimMu, npueiasantb K ducuunﬂuHe)

«OMIAUYHO)

OreHKa «OTIUYHOY» BBICTABISAETCS CTYACHTY, €CIM OH TIYyOOKO M NMPOYHO YCBOWI
IPOrpaMMHBIM MaTepuaj, UCUEPIBIBAOILE, MOCIE0BATENbHO, YETKO U JOTMYECKU
CTPOMHO €ro U3Jaraer, yMeeT TECHO YBS3bIBaTb TEOPHUIO C IPAKTUKOH, CBOOOIHO
CIpaBIISETCS C 3aJayaMM, BOMpPOCAMM W JIPYrUMHU BHJAAMHU IPUMEHEHUs 3HAHUM,
IIpUYEM HE 3aTpyJIHSETCS ¢ OTBETOM IPU BUJIOM3MEHEHMM 33JaHUMN, UCIOJB3YET B
OTBETE Marepuall MOHOrpaUuecKoil JNHUTepaTypbl, NPaBUILHO OOOCHOBBIBAET
IPUHITOE pEIICHHE, BIAJEET pA3HOCTOPOHHMMH HaBbIKAMM M IPHUEMaMHU
BBITIOJTHEHMS IPAKTUYECKUX 3a/1ad.

«xopowo»

OI_IGHKa «XOpOIIO» BBICTABIIACTCA CTYACHTY, €CJIIM OH TBEPAO 3HACT MaTCpUall,
TpaMOTHO U IO CYHICCTBY U3JIaract €ro, HE JOIMyCKasd CYIICCTBCHHBIX HETOYHOCTEH
B OTBCTC Ha BOIPOC, NPaBUIBHO MNPUMCHACT TCOPCTHYCCKUC IMOJIOXKCHUA IIPU
PEIICHHUU NPAKTUYCCKHUX BOIIPOCOB M 3a4a4, BJIAJACCT HCO6XOJII/IMI)IMI/I HaBBIKaMH H
npueMaMu X BBITIOJITHCHUA.

«y0081emeo
PUMENbHOY»

OI_ICHKa «YAOBJICTBOPUTCIIBHO» BBICTABIIACTCA CTYACHTY, €CJIM OH HUMCCT 3HAHUA
TOJILKO OCHOBHOI'O MaTc¢pHrajia, HO HC YCBOUII €ro ,ZLCTaJ'ICI\/'I, AO0IMYCKACT HCTOYHOCTH,
HEOAOCTATOYHO IMpaBHUJIbHBIC (bOpMy.HI/IpOBKI/I, HapyHICHUA JIOTUYECKOH
MOCJICAOBATCIIBHOCTU B H3JIOXKCHUHU MPOTpaMMHOI0 MaTcepHajia, HUCHBITHIBACT
3aTPYAHCHUS ITPH BBIITOJTHCHHUU IMPAKTUYCCKUX pa60T.

«Hey00e8ema

OHeHKa «CHCYAOBJICTBOPUTCIBHO» BBICTABIISACTCA CTYIACHTY, KOTOpI)II\/’I HE 3HacT
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opumenbHo) | 3HAUUTENBHOM YAaCTH NPOTrPaMMHOr0 MaTepuasa, JOIYCKaeT CYIIECTBEHHbIE
OIIMOKM, HEYBEPEHHO, C OOJNBIIMMHU 3aTPYAHCHUSMH BBHITIOIHICT MPAKTHYCCKHE
pabotel. Kak mnpaBuiio, OIl€HKAa «HEYAOBJIECTBOPUTEIHHO» CTABUTCS CTYICHTaM,
KOTOpPBIE HE MOTYT MPOJOJDKUTH OOydeHUe Oe3 IOTOTHUTEIbHBIX 3aHITHH I10
COOTBETCTBYIOIIECH TUCLMILINHE.
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[Tpunoxenue 1

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

¢pOopMHUPOBAHHOCTH KOMIIETECH UM

Ne n/n
Koo
OYEHOYHO20
cpeocmea

Tun oyenounozo
cpeocmea

Kpamsz xapakmepucmuka OyeHo4YHo2c0 cpedcmea

IIpeocmaenenue oyeHouHo2o
cpedcmsa 6 ponoe

1.

HenoBass w/wnu ponesast
urpa

CoBmecTHast  A€ATENbHOCTh TIPYHNbl  OOy4yaroIIUXCs |
npenojasareis MOJ YINPAaBICHUEM IPENoAaBaTels C LENbIO
pemieHuss y4eOHBIX M TPO(eCcCHOHATBHO-OPUEHTHPOBAHHBIX
3a7ad  IyTeM  WIPOBOIO  MOJECIMPOBAHMS  peajbHOMU
npobieMHoil cutyauuu. Ilo3BoisieT oOIEHUBaTH YMEHHE
QHAIM3UPOBATh W pellaTh TUIMYHBIE MpodeccunoHalbHbIE
3aa4n

Tema (mpobGiema), KOHIEHIIHUSA,
POJIH ¥ OXKHIAEMBIH pe3yIbTaT

Keiic-3amaua

YueOHbI MaTepuan MOJAeTCs CTYICHTaM B BHUJE MPOOJieM
(keiicoB), B  KOTOpbIX  OOydaromMMCs  Tpejajaraercs
OCMBICJIUTh PEANbHYI0 NPOPECCHOHANBHYIO CUTYaLUIO IS
peleHuss JaHHOW mpoOsieMbl. 3HaHUSA TNpPHOOpeTaroTCs B
pe3yibrare AKTHUBHOMN u TBOPYECKOMN paboTHI:
CaMOCTOSITENIFHOTO OCYIIECTBICHUs IleJienonaranus, coopa
HeoOXxoauMon WHOpMAIMK, €€ aHalh3a C Pa3HBIX TOYEK
3pEHHUs], BBIABHKCHHUS THUIIOTE3bI, BBIBOJOB, 3aKJIIOYCHUS,
CaMOKOHTpPOJISI ~ Mpolecca IOJIy4eHUs 3HAaHMM U €ro
pe3ynbTaToB.

3amaHus AJid pelIeHust Keuc -
3a1a4uu

Komnnokxsuym

CpC,Z[CTBO KOHTPOJIA YCBOCHUA y‘-IC6HOl“0 MaTcpurajla TCMBI,

BOHpOCLI 1o TeMam / pasaciiamMm
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pasziena WM pa3[elioB JUCIUILIMHBI, OPTaHU30BAHHOE Kak
yueOHOe 3aHATHE B BUAE COOECEIOBAaHUS IPEIOAABATEINS C
00yYaroIUMHUCS.

JHCIATUTAHBI WITH
po(heCCUOHATTLHOTO MOYJIS

Konrtponbnas padora

CpencTBo MpOBEPKU YMEHUN TPUMEHSATH MOJYy4YE€HHbIE 3HAHUS
JUI pelleHus 3a1ad OIpPEACIICHHOIO0 THIIA II0 TEeME WU

Kommiekr KOHTPOJIbHBIX

3a/IaHU 110 BapUaHTaM

pasneny
Kpyribrit croi, | OueHouHbIe CpencTBa, MO3BOJISIOIINE BKJIIOUUTh | [lepeueHb NUCKYCCHOHHBIX TEM
JICKYCCHS, JCITYT, | OOyYaroIuXCcss B MPOLECC OOCYKICHUS CIIOPHOTO BOMPOCA, | Ui TPOBEACHHUS  KPYIJIOrO
nebaTsl npoOsieMbl M OLIEHUTh HX YMEHHE apryMEHTHpOBATh | CTOJA, IUCKYCCHM,  JIUCIYTa,
COOCTBEHHYIO TOUKY 3PCHUS nebaroB
[Toprdommo IleneBast mombopka paboOT CTyACHTa, packpbiBatomas ero | CTpykrypa moptdoimo
HHIUWBHUIYAJIbHBIC O6pa30BaTCJH)HI)Ie JOCTUXKCHUSA B OI[HOﬁ
WM HECKOJIbKUX Y4EOHBIX TUCHHUIUINH, B MPOHECCHOHATEHOM
MOJIyJIE.
[Tpoekt KoHeuHblii  mpOAyKT,  MoOJy4aeMblii B pesyabrare | Tema rpynmoBbIX W/UIH

IJIAHUPOBAHUS ¥ BBIIOJIHEHUS KOMIUIEKCA YYEOHBIX U
HCCIIeIOBATENIbCKUX 3anaHuid. [lo3BONsS€T OUEHUTH yMEHUSA
o0y4aromuxcs KOHCTPYHPOBAaTh
3HAHUS B TMPOLECCE PEUIEHUsS TMPAKTUYECKUX 3a7ad U

CaMOCTOSITEIILHO CBOM
npo0iem, OpPUEHTUPOBATHCS B
IIPOCTPAHCTBE " YPOBEHB

AQHAJTUTHUYECKUX, MCCIIEe0BATEIbCKMX HAaBBIKOB, HAaBBIKOB
IIPAKTUYECKOTO U TBOPYECKOIO Moaxer
BBIMOJIHATHCS. B HMHIMBUAYAJIBHOM TOPSJIKE WM TPYIMIOH

UHPOPMAIIMOHHOM
c(hOpMUPOBAHHOCTH

MBIIIJICHH .

o0ydJaronuxcs.

WHIAWBUAYAJIbHBIX ITPOCKTOB

PaGouas Terpaap

Jr1akTHUeCKui KOMIUIEKC, IPEIHA3HAYECHHBIN JUIS
CaMOCTOSITEIbHON pabOThI 00YYArOIIETOCS U TTO3BOJISIOIINNA
OIICHUBATh YPOBEHb YCBOCHUS UM Y4eOHOTO MaTepuaa

O6paszen paboueit TeTpaan

Pa3noypoBHEBBIE

PaznnuaroT 3agaun ¥ 3aaHUs:

KommuiekT pa3HOypOBHEBBIX
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yueOHBbIC 3a]]a41 U 33aJaHuUs

a) pEIpOAYKTUBHOTO YPOBHSI, IO3BOJISIONINE OIEHUBATH U
JIMarHOCTUPOBATh 3HaHUE (DaKTHYEeCKOro Marepuaia (0a3oBbie
MOHSITHSI, AITOPUTMBI, (DAKTHI) U YMEHHUE TTPABUIILHO
UCTIOJIB30BAaTh CIICIIUAIbHBIC TEPMHUHBI U TIOHSATHS, Y3HABAHHE
00BEKTOB U3y4eHHs B PAMKaX ONPEIEIEHHOIO pasaeia
JUCITUTLIHBI,

0) pEeKOHCTPYKTUBHOTO YPOBHS, TIO3BOJISIFOIIIUE OIICHUBATH U
JTUATHOCTHPOBATh YMEHUSI CHHTE3UPOBATh, AHATTU3UPOBATh,
0000mmaTh GaKTUUECKUI U TEOPETUIECKUN MaTEepHal ¢
dbopMyIMpoBaHHEM KOHKPETHBIX BBIBOJIOB, YCTAHOBJICHHEM
NPUYHHHO-CJICICTBCHHBIX CBSI3CH;

B) TBOPYECKOTO YPOBHS, TIO3BOJISIOIINE OLICHUBATH U
JIMarHOCTUPOBATh YMEHUS, HHTETPUPOBATH 3HAHUS
pa3IMYHBIX 00JacTel, apryMEeHTHPOBATh COOCTBEHHYIO TOUKY
3peHHSI

3a/1a4 ¥ 3aJaHui

10.

PacueTHo-rpaduueckast
pabora

CpencTBo MpOBEPKU YMEHUN TPUMEHATH MOJYYCHHbBIC 3HAHUS
10 3apaHee ONpPEeeICHHON METOIUKE AJI pEeLICHUs 3a/1a4 Un
3aJIaHUN 110 MOAYJIIO WIHM JACLMIUIMHE B LIEJIOM.

Komruiekt 3aJaHui IUIA

BBITIOJTHCHH A PaCuYCTHO-

rpaduuecKoit paboThI

11.

Pedepar

[Iponykr CaMOCTOSITEIbHOU paboThl CTYJICHTA,
MIPEACTABISIIONIUN COO0M KpaTKOe M3JI0KEHUE B MUChbMEHHOM
BHUJI€ TOJYYEHHBIX PE3YJbTATOB TEOPETUUYECKOIO aHallu3a
ONpENIETICHHON  TeMbI, TJI€ aBTOpP pPaCKpPhIBAET CYTh
UCCIIeyeMOl TpoOJeMbl, TPUBOAUT PA3IUYHBIE TOUKH
3pCHUS, a TAKKC coOCTBEHHbBIE B3TJIs11bI HA HEC.

Tewmsl pedpepaTon

12.

Hoxman, coobmenne

[Iponykr CaMOCTOSITEIbHOU paboTsl CTYJICHTA,
MPEACTABISIIONIUN  cO00M MyONMMYHOE BBICTYIUIGHHE 10
MPEACTABICHUIO  TOJYYEHHBIX  pE3yJbTaTOB  pEHICHUS
ONPEAECTICHHON TEMBI.

TeMbl TOKIIa10B, COOOIIEHUH

13.

CobecenoBanue

CpencTBO KOHTPOJIS, OpraHU30BaHHOE KakK ClieUaIbHas
Oecena npemnoaaBaTeltsi ¢ 00yJaroImMUMCs Ha TEMBI, CBS3aHHBIE
C M3y4aeMOM JUCHUIUTMHON, M pAaCCUMTAaHHOE Ha BBISICHEHUE
00BEMa 3HAHHI 00YYAIOIIErocs Mo ONPEIETIEHHOMY pas/ely,
TeMe, IpolJIeMe | T. 1I.

BOHpOCLI 1o TeMam / pasaciiamMm
JUCHHUITIINHBI
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14.

TBopueckoe 3ananue

YacTUYHO perIaMeHTHPOBAHHOE 3aaHKe, UMEIOIIee
HECTaHJIAPTHOE PEUICHUE U MTO3BOJISIOIIEE JUArHOCTHPOBATh
YMEHWsI, HTHTETPUPOBATh 3HAHUS PA3IMYHBIX 00J1acTeH,
apryMeHTHPOBAaTh COOCTBEHHYIO TOUYKY 3peHHs. MoxkeT
BBITIOJTHATHCS B MHIUBUTyaJTbHOM MOPSIJIKE WU TPYIIION
00ydJaronmxcs

TeMmbl rpynmoBbIX W/HITH
WHJIUBUYyAJIbHBIX TBOPUYECKUX
3aJIaHUN

15. Tect CpencTBo KOHTPOJISI, HAIIPABJIEHHOE HA IIPOBEPKY YPOBHS @DOHJ TECTOBBIX 3aJJaHHM
OCBOEHUS KOHTPOJIHPYEMOIO TEOPETHUECKOTO U
NPAaKTUYECKOT0 MaTepraia no AUJIAKTHIECKUM eIUHHUIIaM
JTUCIUIUIMHBI U ipodeccuoHanbHoro moayis. Crucrema
CTaH/IapTU3UPOBAHHBIX 3aJJaHU, T03BOJISIOIIAs
AaBTOMATU3UPOBATH MPOIEYPY U3MEPEHUS YPOBHS 3HAHUH U
YMCHHI 00YJarOIIHXCs

16. Occe CpencTtBo, MO3BOJIAIONICE OIEHUTh yMEHHE oOywaromierocst | TemaTuka scce
NUCBMEHHO U3Jlaratb CyTh I[IOCTABIEHHOW MpPOOJIEeMBI,

CaMOCTOSITEIIFHO MTPOBOJIUTH AaHAJIN3 STON MPOOIIEMBI.
17. [IpakTueckue  paboThl | DTO 3amaHMs, C TOMOLIBIO KOTOPbIX Yy ydammxcsd | Bupgsn: HabroneHue,
(mpakTHUYeCcKoe 3a7aHue) (bopMUPYIOTCS M Pa3BHBAIOTCS IPABHUIBHBIC MPAKTHICCKHE U3MEPEHUE, OIIBIT,
JICHCTBHS. KOHCTPYUPOBAHUE " ap.
3aJaHus UL TIPAKTHYECKUX
pabor

18. JlaboparopHbie pabOTHI OTO MpoBeJEHUE YydYalUlUMHCS [0 3aJaHUI0 MpenojaBatens | 3amaHus A 1a00paTOPHBIX
ONBITOB €  HCIMOJB30BaHMEM INPHOOPOB, NPUMEHCHUEM | paGoT
WHCTPYMEHTOB U JIPYTUX TEXHUYECKHUX MPUCTIOCOOJICHUIA.

19. Tpenaxep TexHu4eckoe CpeCcTBO, KOTOPOE MOXKET OBITh MCIIONB30BaHO | KoMIuiekT 3amanuii a1 paboThl
JUISL KOHTPOJIS IPUOOPETEHHBIX CTYIEHTOM Ha TPEHAXKEpE
po¢eCCHOHATBLHBIX HABBIKOB M YMEHHH TI0 YITPABICHHIO
KOHKPETHBIM MaTepHUaJIbHBIM 0OBEKTOM

20. OT4eThI MO MPaKTHKaM CpeactBo  KOHTpoJis, Mo3BoJstomIas — oOywaromemycs |Buapl pabor u 3amaHus Ha

IPOJEMOHCTPUPOBATh OOOOIEHHBIE 3HAHMS, YMEHUS U
NPAKTUYECKUH  OMNBIT,  NPUOOpPETEHHBIE  3a  BpeMms
NPOXOXKJIEHUsS Y4eOHOW M TNPOU3BOJCTBEHHOW IPAKTHK.

y4eOHYI0 U TPOM3BOJICTBEHHYIO
HPaKTHKY
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OTyeThl O NMPAKTHUKAM MO3BOJISIOT KOHTPOJIUPOBATH B LIETIOM
ycBoenue OK u IIK o60o3nauennbix B [TT1CC3.

21. Konrenr-ananus AHau3 1 OlIeHKa B COOTBETCTBHH C KPUTEPUSIMH TIOKYMEHTOB | [lepeueHb TOKyMEHTOB
JIOKYMEHTAaIu! (>KypHaJIOB TEOPETUUECKOTO U MIPOU3BOJCTBEHHOIO O0yUEHUs, | MOJIekKAIINUX aHATTU3Y,
XapaKTePUCTHK, TBOPUECKHUX pa0dOT, JHEBHHUKOB U OTYETOB [0 | KPUTEPUHU OLICHKH
npaktuke, BKP u n1p.), cBuaerenbcTByromumux 06 ypoBHe
KOMIIETEHTHOCTH 00Yy4aromerocs.
22. Hab6nonenue WuctpymeHnT coopa nHbopMmauu s yctaHoBieHus (paktoB | Llenb, 00bEKTH HAOTIOACHNUS,
oOpaszer Jiucra ass
(buKCcUpOBaHHS PE3YIHTATOB
HAOJIFOIEHUS
23. 3agaHue Ha BKP [[IepeueHb OCHOBHBIX BOIIPOCOB, KOTOpble 10JDKHBI ObITh | BKP o cnenmansnoctn CITO
(IMTIIIOMHBIIH MPOEKT, PacKpbIThl B paboTe, a TakXKe YKa3aHWsd Ha OCHOBHBIE
JTUTIIIOMHAs paboTa) MH(POPMaIMOHHBIC HCTOYHUKH.
24, DK3amMeH BxirouaroTcsi TEOpeTHYECKHEe W TMPAKTHYECKUE 3aJaHus M0 | DK3aMeH

y4eOHOM TUCIHMITIIHE
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