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1. ITACIIOPT

komiiekTta KOC no yueonou nucuumiunne I11.02 Xumus
1.1. OOmme mos10KeHUsI

KontponsHo-onieHounsie cpeactBa (KOC) npennazHayeHbl 1711 KOHTPOJIS U
OLICHKU 00pa30BaTEIbHBIX JOCTHKEHUN 00yJarOUIXCsl, OCBOMBIIUX MPOTPaMMy
yuebHoi nucuumnuasl 11]1.02 Xumus

KOC BxI1t04aroT KOHTPOJIBHBIE MAaTEPUAIbI IS IPOBEICHUS TEKYILIETO KOHTPOJIS
¥ IPOMEXKYTOUHOM aTTecTamuu B hopme’ - auddeperuuposannbrii 3auer (1 cemecTp Ha
0a3e OCHOBHOI0 0011ero o0pa3oBaHus) 1 3K3aMeHa (2 cemecTp Ha 6a3e OCHOBHOTO
oO1iero oOpazoBaHus).

KOC pa3zpabotanbl B COOTBETCTBUHU C:
obpazoBatenbHOI iporpammoit CIIO no cnermansHOCTH 19.02.03 «Texnonorus xneba,
KOHAUTEPCKUX U MaKapOHHBIX U3JIETUI»
nporpamMmoit yueOno# aucuuminnsl [1/1.02 Xumus
1.2. Pe3yabTaThl 0CBOEHMS IMCUMILINHBI, MOJJIeKAlINe POBEpPKe

Pe3yabTaTsl HanmMeHoBaHMe 3j1eMeHTa YMeHUII/3HAHU
oﬁyqeﬂl/m2
(ocBOEHHbBIE
yMeHMusl,
YCBOEHHbIE
3HAHNA)
Vi — Ha3bIBaTh: M3YYEHHbIEC BEIIECTBA IO TPUBHAIBHOW WM MEXKIYHAPOIHOMN
HOMEHKJIaType;
v2 — ONpEeAesATh: BaJCHTHOCTh M CTENEHb OKHUCICHHS XMMHUYECKUX DJIEMEHTOB,
TUN XMMHUYECKOW CBSI3U B COCIMHEHUAX, 3apsA]l MOHA, XapaKTep Cpelbl B BOJHBIX
pacTBopax HEOPraHMYECKMX W OPraHUYeCKUMX COCIUHEHUN OKHUCIHUTENIb U
BOCCTaHOBUTEIIb, TPUHAIJICAKHOCTh BEILIECTB K Pa3HbIM KJaccaM HEOPraHUYECKUX U
OPraHM4YeCKUX COCTMHECHUN;
v3 — XapaKTepu30BaTh: 3JEMEHThl MaJIbIX MEPUOJOB MO HX IOJOXKEHUIO B
[Tepuognueckoit cucreme JI.M. MenzaeneeBa, oOImKMe XUMHUYCCKHE CBOMCTBA
METaJJIOB, HEMETAUIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX W OPraHUYECKHUX
COCIMHEHUI; CTPOEHUE M XUMUYECKHE CBOWCTBA M3YYEHHBIX HEOPraHUYECKUX H
OPraHMYeCKUX COCTUHECHUH;




V4

— OOBSICHATH: 3aBUCUMOCTh CBOWCTB BEUIECTB OT MX COCTaBa M CTPOCHUS,
IPUPOAY XUMHUYECKOW CBA3M (MOHHOW KOBAJIEHTHOM, METAJLIMYECKOH U
BOJIOPOJIHOM), 3aBUCHUMOCTb CKOPOCTb XHUMHUYECKOW peakuud U IOJIOKEHUE
XMMHUYECKOTO PAaBHOBECHS OT PA3IUYHBIX (PAKTOPOB;

v5

— BBIIIOJIHATE XUMHYCCKHUH SKCIICPUMCHT: II0 PaClIO3HABAHUIO BayKHCHIITHX
HCOPraHNM4YCCKUX U OPraHUuYCCKUX COGHHHGHHﬁ;

Y6

— TPOBOJHTH: CAMOCTOSATENBHBIM TIOWCK XHMHYECKOH wuHpopMammu ¢
WCIIOJIb30BAHUEM  PA3JIUYHBIX HMCTOYHHMKOB (HAYYHO-NIOMYJISIPHBIX — M3JAHUM,
KOMITIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); HCII01b30BaTh KOMIIBIOTEPHbIE
TEXHOJIOTMH Uil OOpabOTKM W TMepeAayd XUMHUYECKOW HHpopMaluu MU ee
MIpe/ICTaBJICHUS B pa3IM4YHbIX (popmax;

v7

— CBA3BIBaTh: M3y4YEHHBIH MaTepual CcoO CBOE€H  mpodeccHOHaIbHON
JeSITENIbHOCTBIO;

V8

— pelaTh: pacyeTHbIE 3a7a4u 0 XUMHUYECKUM (POpMyJiaM U ypaBHEHUSIM.

31

— pOJIb XMMHUH B €CTECTBO3HAHWH, €€ CBs3b C JAPYTMMH €CTECTBEHHBIMHU
HayKaMH, 3HAYCHHUE B )KM3HU COBPEMEHHOTO OOIIEeCTBa;

32

— BaKHEHIIMe XUMHUYECKUE TOHATHA: BEUIECTBO, XUMUYECKHI 3JIE€MEHT, aToM,
MOJIEKYJIa, Macca aTOMOB M MOJIEKYN, MOH, PaJuKal, aUIOTPOINUs, HYKIHUIbl H
W30TOTIBI, aTOMHBIE s-, p-, d-opOuranu, XUMHYECKast CBSI3b,
ANEKTPOOTPHUIATENILHOCTh, BaJICHTHOCTh, CTENEHb OKHCIEHUs, TuOpuIu3anus
opOuTanel, MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYN, MOJb, MOJSpHas Macca,
MOJISIpHBIM  00beM ra3000pa3sHBIX BEIIECTB, BEIIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUSI, KOMIUIEKCHBIE COEIUHEHHMS, TUCHEPCHBIE CHUCTEMBI,
WCTUHHBIE PACTBOPBI, AJIEKTPOJIUTUYECKAs] JUCCOLMAINUSA, KHCIOTHO-OCHOBHBIC
peakuuu B BOJHBIX pacTBOpax, THUAPOJIU3, OKUCICHHE U BOCCTAaHOBIICHHE,
ANIEKTPOJIU3, CKOPOCTh XHMHYECKOM pEaKIMH, MEXaHM3M peaKkluu, Karajus,
TEIIOBOM 3¢ (deKkT peakuuu, OSHTAJIbOMS, TEIJIOTa OOpa30BaHUS, DSHTPOIIUS,
XMMHYECKOE paBHOBECHE, KOHCTAHTAa paBHOBECHs, YIJIEPOJIHBIA  CKeleT,
(GyHKIIMOHATBHAS TPYIINa, TOMOJIOTUS, CTPYKTypHass ¥ MPOCTPAHCTBEHHAs
M30MepHs, MHAYKTUBHBIM U Me30MepHbId 3(deKTsl, amekTpodui, HykIeo]u,
OCHOBHBIE THUIIbI pEaKIUii B HEOPTaHUYECKOW U OPraHUYECKON XUMUU;

33

— OCHOBHBIE 3aKOHbI XMMHH: 3aKOH COXpPAHEHHMSI MacChl BEIIECTB, 3aKOH
MOCTOSIHCTBA cocTaBa BemecTs, llepuoanueckuii 3akon JI.M. MenneneeBa, 3ak0H
I'ecca, 3akoH ABOraapo;




34

— OCHOBHBIE TEOPUM XHMHMM: CTPOCHUE aTOMa, XHMHUYECKUE CBS3H,
JJIEKTPOJIUTUYECKON JUCCOLMALMH, KUCIOT U OCHOBAHUM, CTPOEHUS OPraHUYECKUX
1 HEOPraHUYECKUX COEIMHEHUH (BKIIOYAs CTEPEOXUMHUIO), XUMUUECKYI0 KHHETUKY
U XMMHUYECKYIO0 TEPMOJIUHAMUKY;

35

— KIacCUpUKAIMIO W HOMEHKIATYpy HEOPraHWYeCKUX W OPraHUYECKHUX
COCAUHCHUM;

36

— TPUPOAHBIC UCTOYHHUKH YIIIEBOJAOPOIOB M CIOCOOBI UX MepepadOTKH;

37

— BEILIECTBA M MATEPHUAIbl, IIMPOKO HCIOJIb3YyEMbIE B IPAKTUKE: OCHOBHBIE
METaJUThl M CIUIAaBBI, rpaduT, KBapIl, MUHEpAJIbHBIC YIOOpEHUs, MUHEpAIbHBIC U
OpraHWYECKUE KHUCJIOTHI, MIEJI0YH, aMMHAaK, YIIeBOJAOPOAbl, (EHOJ, AaHWINH,
METaHOJ, ATaHOJ, STUJICHTJWKOIb, TJIMIEPUH, (OopMaIbICTU]l, aleTaTbICTHI,
aleToOH, TJI0KO3a, caxapo3a, Kpaxmal, KJeT4yaTka, aMHUHOKHUCIIOTBI, O€JKH,
HWCKYCCTBEHHBIE BOJIOKHA, Kay4dyKHd, IUJJACTMACChl, JKHPBI, MbLJIa W MOIOIINE
CpeACTBa.

OK 1.

[ToHMMaTh CyHmIHOCTh U COUHMAIBHYIO 3HAYUMOCTh W3YYEHUS XUMHU JIsI CBOEH
Oymymieii mpodeccruu, MPOSIBISITH K HEH YCTOWYUBBIN UHTEPEC.

OK 2.

OpranuzoBbIBaTh COOCTBEHHYIO JESTEIbHOCTb, BHIOMpAaTh TUIOBBIE METOJBI U
CHocoObI BHIIOJHEHUS TPO(ECCHOHATBHBIX 3a/1a4, OLEHUBATh UX 3()(PEKTUBHOCTD U
Ka4yecTBo.

OK 3.

HpI/IHI/IMaTB pE€I€HNA B CTAHAAPTHBIX M HECTAHAAPTHBIX CUTYyaAllUAX W HECTHU 3a
HUX OTBETCTBCHHOCTD.

OK 4.

OcymiecTBiIsITh TOWCK H HCIOJb30BaHUE WHPOpPMAIMK, HEOOXOMUMOW JUIs
3¢ (HEKTUBHOTO BBIMOJTHEHUS TPO(PECCHOHANBHBIX 3a/1ad, MPO(PEeCCHOHAILHOTO U
JMYHOTO Pa3BUTHSL.

OK 5.

Hcnonb3oBath HHGOPMAIITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
npodeccruoHaIbHOM J1eATEIbHOCTH.

OK 6.

PaGotate B KoJUIeKTHBE W KoMmaHzAe, 3(PQPEKTHBHO OOMIATBCA C KOJIJICTaMH,
PYKOBOJICTBOM, ITOTPEOUTEIIAMHU.

OK 7.

CaMOCTOSTEILHO ONpeneisATh 3a7adyd  IPO(ECCHOHAIBLHOTO M JIMYHOCTHOIO
pa3BHUTHS, 3aHUMAThCS CaMOOOpPA30BaHHWEM, OCO3HAHO IUIAHUPOBATH IOBBHIIICHUE
KBaTM(UKAIIIH.




1.3. Pacrlpe):[eJIeHne OLICHUBAaHUSA PE3yJbTAaTOB oﬁyqe}mﬂ 110 BUJIaM KOHTPOJISA

Kox u HamMeHOBaHUe 3J1IeMEeHTAa YMEHMH WJIN 3HAHUI

Buaspl arrecranumn

Texywuu konmponw

IIpomesicymounas
ammecmayus

V1. Ha3biBaTh: 3yyeHHBIE BELIECTBA 0 TPUBUAIBLHON WM MEXAYHAPOAHONW HOMEHKIIATYPE;
OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JEATEIHHOCTb, BBIOMPATh THUIOBBIE METOABI U CIIOCOOBI

BBITIOJIHCHU L HpO(i)CCCI/IOHaJIBHBIX 3aja4, OIICHUBATh UX 3(1)(1)€KTI/IBHOCTI> 1 Ka4€CTBO.
OK 1.

npodeccuu, NposIBIATH K HEW yCTONUMBBIN HHTEpEC.

[ToHuMaTh CyIIHOCTh W COIMAIBHYIO 3HAYMMOCTh HM3YyUEHUS XUMHUU IS CBOEW Oymyriei

KomMb6unupoBanHsie
3aHsTHs, (popma
KOHTPOJISI YCTHAs,
ornpoc
WHAUBUAYaJIbHbII

Hugh. 3auem 3a 1
cemecmp Ha base
OCHOBHO20 00Uje2o
o0bpazosanus
9K3aMeH 2 cemecmp
Ha baze 0CHO8HO2O
obuezo
obpazosanus

V2. OHpe,HeJ'ISITBZ BAJICHTHOCTDH U CTCIICHb OKUCJICHUSI XUMHNUYCCKUX 3JIEMECHTOB, THUII XUMHUYECKOU CBSI3U B
COCAMHCHUAX, 3apsaa HOHA, XapaKTCP CpCAbl B BOJHBIX PAaCTBOpPAX HCOPraHWMYCCKUX W OPraHUYCCKHUX
COC}II/IHGHI/II\/'I OKHCIUTE]Ib W BOCCTAHOBHUTCIIb, IMPUHAMJICKHOCTb BCHICCTB K Pa3HbIM KJlacCaM
HEOPraHUYECKUX U OPTaHUIECKUX COCTUHCHUH;

OK 4. OcymecTBiaarh MOUCK W UCMOJb30BaHWE HWHGOpMaIUU, HeoOXomuMon mis 3¢hEHEKTHBHOTO
BBITIOJTHEHUS TTPO(PeCCHOHABHBIX 3a/1a4, TPOPECCHOHATBLHOTO W JJMYHOTO PAa3BUTHSL.

dopma KOHTPOJIS
yCTHasi U
MIMCbMEHHAs 10
3auery Ne 1

Jugh. 3auem 3a 1
cemecmp Ha base
OCHOBHO20 0OUe2o
o0bpazosanus
9K3aMeH 2 cemecmp
Ha baze 0CHOBHO20
obwezo
00pazosanus.

V3. Xapaktepu30BaTh: 3JIEMEHTHI MAJIbIX MIEPUOJIOB MO UX MoJI0KeHHIo B Ilepuoanyeckoii cucreme ..
MenneneeBa; oO1I1e XMUMUYECKHE CBOMCTBA METAJUIOB, HEMETAJIOB, OCHOBHBIX KJIaCCOB HEOPTaHUUECKUX
U OpraHMYeCKHX COCIMHEHUH; CTPOEHHUE U XHMHUYECKHME CBONCTBA H3YYEHHBIX HEOPraHUYECKUX H
OpraHMYECKUX COCAMHEHUN;

OK 7. CamocTosTeNnbHO ONpeAensTh 3aa4u MpoecCuOHANIBHOTO U JIMYHOCTHOTO Pa3BUTHS, 3aHUMAThCS
camMo00pazoBaHUEM, OCO3HAHO MJIAHUPOBATh MOBBIIICHUE KBATHU(UKAIIUH.

OK 4. OcymecTBisaTh MOWCK MU HUCHOJb30BaHuE HHOpMaImu, HeoOXoaumou ansi 3(QeKTHBHOTO
BBITIOJTHEHUS PO(GECCHOHANBHBIX 3a/1a4, MPO(PECCUOHATBHOTO U TUYHOTO PA3BUTHSL.

dopma KOHTPOJIA
yCTHas1, OIIPOC
WHAUBUAYaJIbHBIH,
ITposepka /1/3 o
ANEKTPOHHBIM
nacrnopram
XUMHYECKUX
3JIEMEHTOB

Jugh. 3auem 3a 1
cemecmp Ha base
OCHOBHO20 00U e20
obpaszosanus
9K3aMeH 2 cemecmp
Ha baze 0CHOBHO20
obwezo
obpaszosanus




V4. O0BACHATH: 3aBUCIMOCTH CBOMCTB BEILIECTB OT MX COCTAaBA U CTPOCHUS, IPUPOIY XUMHUUECKOH CBSI3U
(MOHHOH KOBAJIEHTHOM, METAJUIMYECKON U BOJAOPOAHOM ), 3aBUCHUMOCTb CKOPOCTH XMMHUYECKON pEaKUu U
XHMHUYECKOTO PAaBHOBECHS OT PA3IUYHBIX (PAKTOPOB;

KoM0unupoBanHsie
3aHSTHS ,opma
KOHTpPOJISl  yCTHaf,
ornpoc

Hugh. 3auem 3a 1
cemecmp Ha basze
OCHOBHO20 0OUje2o
0bpazosanus

OK 6. Paborate B KoOJIeKTUBE M KOManze, 3(P(PEKTUBHO OOMIATBCA C KOJUIEraMH, PYKOBOJCTBOM, | MHAMBHAYalbHBIHA, | sk3amen 2 cemecmp
NOTPEOUTEIIMA. nabopatopHast Ha 6aze 0CHOBHO20
pabota Nel, Ne3 obwezo
0bpazosanus
. . JlaGopartopusie Jug. 3auem 3a 1
V5. BHITIOJHATE XUMHYECKUH O3KCIEPUMEHT: TI0 PACIO3HABAHUIO BAXHEUIINX HEOPraHUYECKHX H
. 3aHSITHS 1o | cemecmp Ha 6ase
OpPraHUYECKUX COCMHCHUN;
. | mporpamme OCHOBHO20 00Ue20
OK 5. Hcnosb3oBath WHGOPMAITMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJIOTHH B TMPOPECCHOHATLHOM
TUCHUIIIUHBL B 1 | o6pazosanus
JESITCIILHOCTH. J
cemecTpe 9K3amen 2 cemecm
OK 7. CamocTosATETHHO OMPENEATh 3a1a9i MPO(PeCcCHOHATEHOTO W JTMYHOCTHOTO Pa3BUTHS, 3aHUMATHCS p p P
caM000pa3oBaHUEM, OCO3HAHO TIAHUPOBATH IMOBBIICHUE KBATU(UKAITHH. Hd 0dse OCHOBHOCO
obwezo
obpazosanus
V6. [IpoBoAUTH: CaMOCTOSITENBHBIA TMOUCK XUMUYECKOW MH(POPMAIMHA C HCIOJIh30BAaHUEM pPa3auvHbIX | KoMOMHUpOBaHHBIC Tlucp. 3awem 3a 1
HMCTOYHUKOB (HAYYHO-TIOMYJSPHBIX HW3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB WHTepHera); | 3aHsaTHS, dopma

HCI0JIb30BaTh KOMIBIOTEPHbIE TEXHOJOTUH JJIs1 00pabOTKU U Mepesaud XUMHUYECKON MHQOpMaliK U ee
MIpe/ICTaBJICHHs B pa3IUYHbIX (popmax;
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO [I€ATEILHOCTh, BBIOMpPATh THUIIOBBIE METOJIBI M CIIOCOOBI

KOHTpPOJISl  yCTHaf,
ompoc

cemecmp Ha base
OCHOBHO20 0OUe20o
o0bpazosanus

MHIWMBARYATBHEI, | 50101 2 cemecmp
BBITIOJTHEHUS PO(ECCHOHABHBIX 3a/1a4, OLICHUBATh UX A3PPEKTUBHOCTh M KAYECTBO.
’ e Ha 6aze 0CHOBHO2O
OK 6. Paborars B KOJICKTHBE W KOMaHZC, dP(MEKTHBHO OOIIATHCS C KOIICTaMH, PYKOBOICTBOM, | roxianos
b
OTPEOUTEIIAMHU. ediepaton obueo
peoep o0bpazosanus
V7. CBs3bIBaTh: U3YUCHHBIH MaTEepHall CO CBOCH MPO(ECCHOHALHOM ACATEIIbHOCTHIO; Kombunuposanusie | Jup. sauem 3a 1
OK 6. Paborath B KOJUIGKTUBE M KOoMaHJe, 3()(EKTUBHO OOIIATHCS C KOJUIEraMH, PYKOBOJCTBOM, | 3aHATHS, dopma | cemecmp Ha baze

MMOTPEOUTEIISIMH.
OK 2. Opranu3oBbBaTh COOCTBEHHYIO J€ATEIbHOCTb, BBIOMpATh THUIOBBIE METOJbI U CIIOCOOBI
BBITIOJTHEHUS MPO(PECCHOHAIBHBIX 3a/1a4, OLICHUBATh UX 3PPEKTHBHOCTh U KAYECTBO.

KOHTpPOJSl  yCTHa,
MMCbMEHHAs, OTPOC
WHIUBUAYaAJIbHBIN,

yuactue B KBH no
xuMud B 1 1 Bo 2

OCHOBHO20 0OWe20o
obpaszosanus
9K3aMeH 2 cemecmp
Ha baze 0CHO8HO20
obwezo




ceMecTpax Ha
TEMY: «Xumus
BOKpYT Hacy;

«XUMHS TPUXOJUAT
Ha ITIOMOIIL)

0bpazosanus

V8. pemarp: pacueTHbIC 33a4YH 110 XUMHUECKUM (POpMyIaM U ypaBHEHUSIM.

OK 1. TIloHumarp CYIIHOCTh W COIMAJBHYIO 3HAYUMOCTh M3YUEHHS] XMMHHU JUISI CBOEH Oymyiei
npodeccun, MposIBISITh K HEW YCTOWYHMBBIN HHTEPEC.

OK 2. OpranHu3oBbBaTh COOCTBEHHYIO J€ATEIbHOCTb, BBIOMpAaTh THUIIOBBIE METOJbl U CIOCOOBI

KomMb6unupoBanHsie
3aHATHUA, ¢dopma
KOHTpPOJISl  yCTHaf,
ornpoc

Hugh. 3auem 3a 1
cemecmp Ha base
OCHOBHO20 00Ue2o

BBITIOJTHEHUS TTPO(PECCHOHATIBHBIX 3a/1a4, OIICHUBATh WX 3(PPEKTUBHOCTH M KAYECTBO. WHIUBUTyaJIbHBIN p

OK 7. CamOCTOATENBHO ONMPEACHATH 33Ja4H NPO(YECCHOHANBHOIO U THYHOCTHOTO PA3BUTHS, 3aHUMAThCA | [IpakTHdeckue 0OpAs06arILA

caM000pa30BaHUEM, OCO3HAHO IJIAHUPOBATH MOBBIIICHUE KBATH(PUKALINN. pabotsl Ne 1,2,3,4,5 oKsamen 2 cemecmp

OK 5. Hcmonws3zoBarh HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHHW B TPO(EecCHOHATBHOM 3acnymuBaHue Ha base 0cHO6H020

JESATeITbHOCTH. OKITAJI0B, obweeo
obpaszosanus

pedepaToB
3. 1. Posib XuMUU B €CTECTBO3HAHUH, €€ CBS3b C JPYTUMH €CTECTBCHHBIMH HAayKaMH, 3HaUYeHHUE B Ku3HH | KomOuHUpoBaHHbIC | JJug. 3auem 3a 1
COBPEMEHHOTO OOIIECTBA; 3aHATHSA, dopma | cemecmp Ha baze

KOHTpPOJISl  yCTHaf,
MUChbMEHHAs, OIpocC

OCHOBHO20 00Ue20
o0bpazosanus

WHIUBHUIYAIbHBINA, | 9K3aMeH 2 cemecmp
(bpOoHTAIBHBIN Ha 6aze 0CHOBHO2O
obwezo
0bpazosanus
3. 2. Baxneimme XUMUYECKHUE TMOHATHS: BEIIECTBO, XUMUYECKUHA DJEMEHT, aTOM, MoOJjeKkyna, macca | KomOunupoBanusie | Jug. 3auem 3a 1
aTOMOB W MOJIEKYJ, MOH, paauKall, aJUIOTPOIHUS, HYKIHIbl W H30TOIbI, aTOMHbIC S-, P-, d-opOuTanu, | 3aHsTHUS, dopma | cemecmp na baze

XUMHUUYCCKAsA CBA3b, OJICKTPOOTPpULIATCIbHOCTb, BaJICHTHOCTb, CTCIICHb OKHCJICHH, FI/I6pI/II[I/ISaI_[I/IH
Op6PITEU'ICI>i, MMPOCTPAHCTBECHHOC CTPOCHUC MOJICKYJI, MOJIb, MOJIIpHAs Macca, MOJ'IHpHHﬁ o0beM
r33006p213HbIX BCIICCTB, BCHICCTBA MOJICKYIAPHOTO W HEMOJICKYIIPHOI'O CTPOCHHA, KOMIIJICKCHBIC
COCAUHCHUA, TUCIICPCHBIC CUCTEMbI, HCTHHHBLIC PACTBOPLI, SJICKTPOJIUTHUICCKAA ANCCOIUaluAd, KUCIOTHO-
OCHOBHBIC pC€AKIHU B BOJHBIX paCTBOpaAX, THUAPOJIM3, OKHCICHHC W BOCCTAHOBJICHHUEC, J3JICKTPOJIM3,
CKOpPOCTb XHMHUYECKOH pCakinn, MCXaHU3M pCaKIHU, KaTaJlIns, TEIJIOBOM 3(p(peKT pCaKknu, SHTAJbIINA,

KOHTPOJIL ~ yCTHas,
NHCBMEHHAs!, OIIPOC
WHIUBHTyaJIbHBIH,
(bpoHTATBHBII

OCHOBHO20 0OWe20o
obpaszosanus
9K3aMeH 2 cemecmp
Ha baze 0CHO8HO20
obuezo
00pazosanusi.




TEIUIOTa 00pa30BaHUSI, SHTPOTIHS, XUMUIECKOE PaBHOBECHE, KOHCTAHTA PABHOBECHS, YTIIIEPOIHBIN CKEIIET,
(yHKIIMOHATBHAS TPYIA, TOMOJIOTHS, CTPYKTYpHAs W MPOCTPAHCTBEHHAS] M30MEPUs, WHIYKTHUBHBIA H
ME30MEpHBIH IPQPEKThI, AMEKTPOGUI, HYKICO(PUT, OCHOBHBIC THUIBI PEAKIMA B HEOPTraHUYECKOH U
OPraHu4eCKO XUMHUH;

3. 3. OcCHOBHBIE 3aKOHBI XHMHH: 3aKOH COXpPAaHEHHS MAacChl BEIIECTB, 3aKOH IOCTOSHCTBA COCTaBa
Bemiects, [lepuoanueckuii 3akon JI.M. Menneneesa, 3akoH ['ecca, 3akoH ABoraspo;

KomMb6unupoBanHsie
3aHATHUA, ¢dopma
KOHTpPOJISl  yCTHaf,
MUCbMEHHas, OIpPOC

Hugh. 3auem 3a 1
cemecmp Ha base
OCHOBHO20 00Ue2o
o0bpaszosanus

3. 4. OCHOBHBIEC TEOPUH XUMUU: CTPOCHUE aTOMa, XUMUYECKHUE CBS3U, dIEKTPOJIUTHIECKON AUCCOUAIINH,
KHUCJIOT U OCHOBaHUM, CTPOEHHUSI OPraHUYECKUX U HEOPTaHMYECKUX COCTUHEHUH;

WH/IMBUYAIIbHBINA, | 9K3ameH 2 cemecmp
(bpOoHTATBHBII Ha baze 0CHO8HO20
obuezo
00pazosanus.
Kom6unupoBaunusie | Jug. 3auem 3a 1
3aHATHSA, dopma | cemecmp Ha baze

KOHTpOJISI  yCTHas,
[UCBMEHHAs, OTPOC

OCHOBHO20 00Ue20o
o0bpazosanus

3. 5. Knaccudukanuuio 1 HOMEHKIATypy HEOPTaHUYECKHX U OPTraHUYECKUX COCAMHEHU;

WHIWBUIYAIILHBIA, | 9K3ameH 2 cemecmp
(bpOHTAIBHBIN Ha 6aze 0CHOBHO20
obwezo
0Opazosanus.
KomOunupoBannsie | Jugh. 3auem 3a 1
3aHATHSA, dbopma | cemecmp na baze

KOHTpOJIs1  YCTHaA#d,
IMUCbMCHHAas, OIIpoC

OCHOBHO20 00U e20
o0bpazosanus

WH/IMBUYAJIbHBIA, | 9K3aMeH 2 cemecmp
(bpOHTAIBHBIN Ha 6aze 0CHOBHO2O
obwezo
o0bpaszosanus.
KombunupoBaunsie | Jug. 3auem 3a 1
3. 6. [IpupogHbIE HCTOYHHUKH YIIIEBOAOPOAOB U CIIOCOOBI UX NMEPEPabOTKH;
3aHSTHS, dopma | cemecmp na b6aze

KOHTpPOJIA YCTHa#,

OCHOBHO20 061/14620




MMUCbMEHHAs1, OIPOC

0bpazosanus

rpadut, KBapil, MHHEpAJIbHBIE yIO0OPCHHS, MUHECPAIbHBIC U OPTAHMYECKUE KHCIOTHI, IICI0OYH, aMMHUAK,
YIJIEBOJIOPOIBI, (PEHOJI, aHWIMH, METAHOJ, J3TaHOJ, JSTUJICHTJIMKOJb, TJIMIEPUH, (HOpMabAETH/I,
areTaiabJAeTU/I, alleTOH, TII0K03a, caxapo3a, Kpaxmall, KJieT4aTKka, aMUHOKHUCIIOTHI, OEJTKH, HUCKYCCTBEHHBIE
BOJIOKHA, Kay4yKH, IJIACTMACCHI, )KUPBI, MbLJIa ¥ MOIOIIHE CPEJICTBA.

KOHTPOJISl  yCTHAs,
NUCHMEHHAs!, OIIPOC
WH/IMBUTyaJIbHBIH,
(bpoHTaNbHBII

WHAUBUAYAIIbHBIN, | 9K3amen 2 cemecmp
(bpoHTaTBHBII Ha baze 0CHO8HO20
obwezo
00pazosanus.
KombOunupoBanusie | Jug. 3auem 3a 1
3. 7. BemiectBa W maTepualibl, IIUPOKO HCIIOJIB3YeMbI€ B IPAKTHUKE: OCHOBHBIE METAJUIBI M CIUIaBbl, | 3aHATHA, opma | cemecmp na base

OCHOBHO20 00Uje2o
o0bpaszosanus
9K3amMeH 2 cemecmp
Ha baze 0CHO8HO20
obuezo
00pazosanus.

1.4. Pacnpene/ieHue TUIIOB OLIEHOYHBIX CPEACTB IO 3JIeMEeHTAM 3HAHMA M YMEHH i TeKylIero KOHTPOJIA

Conep:xaHue y4e0HOr o

Tun KOHTPOJIbBHOI'O 38).'[21]-[]/[5[3

MaTepHaJja no
nporpamme Y /|

yi Y2 (Y3 V4 |¥5 VY6 |YVT |¥8 |31 32 33 34 35

36 37

Paznen. 1 Heopranuveckasi XuMus

Beenenue. Ilpeamer
xumMuu. OCHOBHbBIE
nepBOHaYaIbHbIE
MOHATHSA U 3aKOHDI
XHUMHH..

4 17 4
Tema 1.1.

Tema 1.2. 3 3 9 17 111 | 17 9 12

12 11,12
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Ilepuoguyecknii 3aKoH,
IMepunoanyeckas
cUCTEeMa XUMHYECKUX
ssemenToB ..
MenpaeneeBa u CTpOeHUE
aToma

Tema 1.3.
CTtpoeHne BelecTna.

17

12

Tema 1.4.
Boaa. PactBopsl.
DyeKTpoTUTHYECKAS
AUCCOIUAIUS.

17

11,1

17

17

Tema 1.5.
Kaaccnpuxanus
HEOPraHMYeCKUX
coeMHEeHH N uX

CBOlCTBA.

17

12

Tema 1.6.
XuMuvecKkue peakumnm.

17,17

17

111

17

17

Tema 1.7
MeTajibl 1 HEMeTAJIbI

17

11,12

12

Paszoen 2. Opranuveckasi XuMusi

Tema 2.1. OcHoBHBbIE
MOHSATUS OPraHUYecKOM
XHUMHH /| Teopus
CTPOEHHUsSI OPraHUYecKHX
coeuHeHHUIt A.M.
Byrtieposa

17

11,12

12

11,12

Tema 2.2.
Yri1eBoa0poabl U UX
NPUPOAHBIE HCTOYHUKH.

17

17

12

11,12

Tema 2.3.
Kuciopoaconep:xamue
OpraHmyeckue
coeUHEeHUI.

17

11,12

17

17

12

Tema 2.4.
A3oTrcoaepxanue
OopraHuvecKue coeJHHEeHUs.

17

17

17

11




IHoaumepsl.

Tema 2.5. 17 1112 | 17 12 1112
YriaeBoabl

1.5. PacnpenesieHre THUIIOB OLCHOYHBIX CPEACTB IO 3JIEMEHTAM 3HAHMW M YMEHHMH KOHTPOJHPYEMbIX Ha NMPOMEKYTOYHOM
aTrecTalnu

Coaepixanue THIl KOHTPOJIBHOIO 3anaHus’

yuebnoro matepuania |y1 [y2 [y3[y4 [V5][Ve [V7 [y¥8 |31 32 33 34 35 36 37
no nporpamme Y /[

Paszoen 1. 13 |13 13 |13 13 |13 13 |13 13 13 13 13 13 13 13
Heopranunueckast
XUMHS

Pa3zoen 2. 24 | 24 24 | 24 24 |24 |24 |24 24 24 24 24 24 24 24 24 24 24
Opranuveckas

XUMHUA
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2.CHEHUO®UKAIMA ONEHOYHBIX CPEJICTB

2.1. Hazuauyenue

Cnemudukanyeil ycTaHaBIMBAIOTCS TpPeOOBaHUS K COACPKAHUIO U
Oo(QOpMJICHHIO BapUaHTOB OLEHOYHOI'O CpEJICTBA: NpakTU4ecKas padoTa
(mpakTUYeCcKoe 3aJlaHKe), YCTHBIM OMPOC, PEIICHHE Pa3HOYPOBHEBBIX YUYEOHBIX
3aja4, JOKJIaapI(co00IIeHus), pedepar.

[IpakTuueckast pabora (MIpakTUUECKOE 3aJaHUE), YCTHBIA OMPOC, PEIICHUE
Pa3HOYPOBHEBBIX y4eOHBIX 3ajiad, JOKJIaIbI/COOOIIEHNS, pedepar
MPETHA3HAYCHBI JJIs1 TEKYIIEr0 KOHTPOJIS U OLICHKUA 3HAHUWA U YMEHUHN CTYJI€HTOB
Mo mporpamMme ydeOHOW AUCIUIUIMHBI XUMHS OCHOBHOM mpodeccuoHambHOU
obpazoBatenbHOil Tporpammbl CIIO mo cnenumansHoctr: 19.02.03 TexHomorus
xJie0a, KOHJAUTEPCKUX U MAKapPOHHBIX U3JICIUA.

2.2. KoHTMHIeHT aTTecTyeMbIX: obyuarowuecs 1 Kypca Ha 6aze 0CHOBHO20

00we2o 06pazo6aHUsl

2.3. ®opma 4 yCJI0BHS ATTECTAIUU:

Texymuii KOHTPOJIb MPOXOJUT TIO TeMaM y4yeOHOW JHMCITUTLIIUHBI
CaMOCTOSITEIbHBIX 3aJaHUN, TPAKTUYCCKOW padOThl, KOHTPOJIBHON pPabOTHI,
TECTOBBIX 3aJIJaHUM, BOIPOCOB JIJIsi CAMOIIPOBEPKH.

[TpomexyTouHasi arrtectarusi MPOBOAUTCS B (opMme cobeceqoBaHUs IO
3aBEPIICHUI0O OCBOCHUS Y4YeOHOro Marepuajia y4eOHOW JAUCIUIUIMHBI, TIPU
MOJIOKUTENBHBIX pe3yJbTaTaX TEKYIIEro KOHTPOJIA 3a MEPBBI cemecTp, B popme
KOHTPOJIBHOM paboThI 3a MEPBBI CEMECTp U dK3aMEHa 3a BTOPOM ceMecTp.

2.4.BpeMsi BbINOJTHEHUS

Ha BeInoniHeHnE TEKyIIEro KOHTPOJIS OTBOJAUTCS:

nmpakThueckas paborta (mpakTudeckoe 3aaanue) — 45 MuH,

YCTHBIN orpoc — 15 muH,

KOHTpOJIbHAs pabora — 45 MuH,

peleHrne pa3HOYPOBHEBBIX yUueOHBIX 3a1a4d — 90 MuH,

noKIazasl/coobnenns — 1 gac (moaroroska), 20 MuH (3aciyIInBaHuE),
pedepar — 1-2 gyaca (mucbMeHHbIH), 10 MuH (00Cy)aeHHUE).

Ha moaroTtoBky u Hanmcanue quddepeHIpoBaHHOTo 3a4eTa (45-60 MUHYT).
Ok3ameH — 90 MUHYT

2.5.PexoMenyemMasi auTepaTypa Ajsi pa3padoTKH OLEHOYHBIX CPEACTB U
NMOATrOTOBKHU 00Y4AKIIMXCH K ATTeCTALMH.
1. Xumus. Kparkuit kypc. Banos B. I'., I'eBa O. H. YueOnoe noco6ue r. Mocksa,
n3nanue MHTPA-M, 2015r
2. Xomuenko M. I'. O6mas xumus r. Mocksa «Hosag BoiHay, 20151
3. . M. HoBommuucknii, H. C. HoBommackas. Xumust 11(10) kmace 6a30BbIit
ypoBeHb 7-¢ uzaanue, r. Mocksa «Pycckoe cioBo» 2013r
4. H. JI. I'punka. OOmas xumusi, r. Mocksa «Opaiit», 2012r
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5. O. 1. T'abpuensu, U. I'. Octpoymos, E. T. Typoun. O01ias u Heopranuueckas
xumus, T. MockBa, U31aTeIbCKUI HEeHTp «Akagemusi», 2016r

6. O. C. I'abpuensin, U. I'. Octpoymos, A. A. KapuoBa. Xumust 6a30BbIii ypOBEHb
10 knacc, r. MockBa, uznarenbckuit eHTp «Akaaemus» 2016r

7. . W. I'panabepr, H. JI. Ham. Opranudeckas xumusi, r. Mocksa, «tOpaitt»

2013r

2.6.AnTepHeT pecypcenl:

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 OHEHOYHbBIX CPEACTB

TemaTuka 3a4eTOB 110 HEOPraHM4YeCKO XMMHUU B IepBOM cemecTpe Ha 1 Kypce:

1.

2.

~

3Haku xumudeckux snemeHToB (10 meramnoB, 10 HemeTa/wioB), BBIBOI (OpMYI
OKCHJIOB COOTBETCTBYIOIIIMX IO 3aJaHuI0 31eMeHToB uepe3 HOK.

Tunel peakuuii Mo KOJUIMYECTBEHHOMY NpPU3HAKY, pacCTaHOBKa KOA((UIIMEHTOB,
oTpeJieNieHUe KIacCOB BEIIECTB.

Omnpenenenve, TMOJy4eHHE, XWMHUYECKHE CBOMCTBA OCHOBHBIX  KHCJIOTHBIX
aM(OTEepHBIX OKCUIOB.

Onpenenenre, HOMEHKIATypa, XUMUYECKHUE CBOWCTBA, MOJIyY€HHE OCHOBAHMH Ha
ocHoBe TO/I.

OOmire cBOMCTBa KHCIOT, cBoicTBa kuciaor/okucaurencii: H2SO4(p), H2SO4(k),
HNO3(p), HNO3(k).

Homenknarypa kucmor u  coised (5  OCCKUCIOPOIHBIX  KHUCIOT, 8
KHCIIOPOACOAEPIKAIIUX KUCIIOT).

CrtpoeHue JIeKTPOHHBIX 000JI0YeK aTOMOB MAJIbIX M OOJIBIINX MEPHOIOB.

JIMKTaHT MO TEPMUHOJIOTHUH.

TemaTuka /3 ¥ 324€TOB 10 OPraHUYECKOil XUMHH BO 2 ceMecTpe

NOR WP

VYcrHble 3a4€Thl (Bee TaONIUIIBI 10 TEMaM IPOIPaMMEbI)
J1/3 Nel o ankanam

J1/3 Ne2 1o ankenam

J1/3 Ne3 1o ankuHam

J1/3 Ne4 1o crimpram

ITrcEMEHHBIE 3a4€ThI

2.1 Tlo Teopuu bytiiepoBa A. M. — MuCbMEHHBIH OIPOC B KJ1acce
2.2 Tlo muKmoankaHaM - MUCbMEHHBIH ONpoC B Kjlacce

2.3 Tlo ankaaueHaM - MUCbMEHHBIN OMPOC B KJ1acce
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2.4 Tlo apoMaTHYECKHM YTIIEBOAOPO/IaM - IMCbMEHHBII OMPOC B Ki1acce
2.5 Tlo anperuaam - MUCBMEHHBIN OMPOC B KiIacce

2.6 Tlo xeToHaM - IMCEMEHHBIH OTPOC B KJIacce

2.7 Tlo xapOOHOBBIM KHUCJIOTaM — IIpakTUaeckas padora Ne3

2.8 o munmoam — npaktudeckast No4

2.9 Tlo amuHaM — npakTUdeckas padora Ne5

IIpuMmeyanus:

1. TemaTuka 3a4eTOB M [I/3 CTPOUTCH 10 CXeMe:

1.1 Omnpenencuue, kimaccuduKaiys, HOMEHKIaTypa (3 MpoU3BOJIbHBIE (POPMBI C
panuKansaMu, o KOTOPBIM JAl0TCSl Ha3BaHMS);
1.2 I3omepusi KOHKPETHOTO BeHIeCTBA C TMPHUMEpPAaMH W YKa3aHHEM BHJA

U30MEpuH;

1.3 Xumuueckre CBOWCTBa KOHKPETHBIX BEIIECTB IO 33aJaHUIO [I/3 Ha OCHOBE

YpPaBHEHUH pEaKIuii;

1.4 Tlomyuenue

2. Tlpum cocraBieHWM YpaBHEHHWH 00s3aTENBHO MAIOTCSI HAa3BaHUS PEAKIUAM,
BEIIECTBaM, YKa3bIBAIOTCSI X TOMOJIOTHUYECKHE Psiibl. TeMaTHKH MPaKTHYeCKUX
pabort nmo xumum Ha 1 Kypce
2.1 Tlpaktrueckoe 3aHsaTue Nel mo TOJI: «XuMudeckne CBOWCTBA BEIISCTB Ha

ocHoBe TO/I, cocTraBieHre ypaBHEHHI peaKkIuil THIPOJIN3a COJIEH;

2.2 Tlpaktnyeckoe 3aHsATHe Ne2  «PemieHWe ypaBHEHHH  OKHCIHTEIBHO-

BOCCTaHOBUTEJIbHBIX PEAKLUN METOJIOM 3JIEKTPOHHOTO OanaHcay;

2.3 Ilpaktnueckoe 3anstue Ne3 «PemeHue 3amad W yopakHEHHH TI0

KHCIIOPOACOAEPKAIIUM COCTUHEHUSIM,;

2.4 Tlpaktnueckoe 3anstue Ned «PemeHue 3amad W ympakHEHUH IO TeMam

«AMUHBI. AMUHOKHUCIOTBD»;

2.5 Ilpaktnueckoe 3anstue No5 «PemieHue 3amad W yImpaXHEHHH 10 BCEM

MPONJICHHBIM TEMaM).

TemaTuka NpakTHYeCKUX PadoOT 10 XUMHMHU HA NIEPBOM Kypce:

1. JlaGoparopHas pabora Nel «MccnenoBaHue 3aBUCHMOCTH CKOPOCTH

peaKkiuu OT KOHIEHTPAIMU PEearupyouX BEIIECTB U TEMIEPATyPhD».

2. Jlabopatopnas pabota No2 «lIpoBeneHne peakmuu oOMEHa MEXITY
pacTBOpaMu 3JIEKTPOJIMTOB, COMPOBOXKIAIONIMXCS O0pa3oBaHUEM Trasa,
ocaJlka U MaJoUCCOLMUPYIOIIETO BEIIECTBAY.

JlaGopaTtopnas padora Ne3 «McciaenoBaHue CBONCTB XJIOPHOW BOJIBIY.

4. JlaGopatopHas pabota Ned «[lomydyenne aMMuaka, U3ydeHue €ro CBOMCTB
Y CBOICTB €Tr0 COCIUHEHUN .

5. Jlabopatopnas paborta Ne5 «VccnenoBanue B3auMoICHCTBUSL METAIJIOB C
KHCIIOTaMH, KOPPO3USI METAILIIOBY.

6. JlaGopatopuas pabota Ne6 «Ilomyuenune rtuapokcuma xpoma (I1),
uccinenoBanue cBoiictB coemunenuii xpoma (1), (I11), (V1) u mapranma
(VIDH»

7. JlaGopatopHas pabora Ne7 «OmnpeneneHue yriepoja W BOJOpoOJa B
OpPraHUYeCKOM BEILIECTBEY.

8. Jlabopatopnas pabota Ne8 «Ilomydenue aTuieHa U3 STUIOBOTO CIHPTA U
HU3YyYEHUE ETO CBOMCTBY.

9. JlaGopatopHas pabora Ne9 «Ilonmydenue anerwieHa u3 KapOuaa KaibLus
U U3YYEHUE €r0 CBOMCTB)

10. JIaboparopnas padota Nel0 «McciaenoBanue CBOWCTB CIIUPTOBY.

w
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IIpakTHYeckoe

HBIX COJIEH».

11. JJaboparopuast pabora Nell «VccinenoBaHue CBOWCTB aibJIeTHIOB M
KETOHOBY.

12. JJaboparopuast pabGora Nel2 «MccnenmoBanue CBOWCTB KapOOHOBBIX
KUCIIOT».

3asaTHe Ne 1 «CocraBjieHHe YpaBHEHUiIl peakuuil TIHApPOJIU3a pa3au4-

Lenb pabotel: [IpoBeputh Ha MPaKTUKE YMEHUSI yHaIIUXCS

VYpaBHEHMsI peakllud HOHHOTO 0OMeHa, FUAPOJIN3a COJIEH.

1.

Onpenenutpb KJIAcC U XapakTep CIEAYIOLUX BEIIECTB, AJIs BELIECTB

OJICKTPOJMUTOB COCTABUTH YPAaBHCHUA PCAKIIUU JUCCOAIUU.

11
1.2
1.3
14
15
1.6
2.

NaOH, MgCl,, CuO, Na;S04, Hz, HC1, CO,
NaNOs, Ca(OH),, H,0, H,S, HBr, Br., SO,
KOH, Ca(N03),, HNO3, CuS, Cl,, ZnO, AgCl
H,S04, SO, N3, Mg(OH)s, AICIs, K20, S
ZnClp,N,0s, H,S03, Ca0, Fe(OH)s, SO, Na;S
AL,03, NO, KC1, MgS04, FeCls, C, H,SiOs.

CocraBuTh YpaBHCHHA peaKHI/Iﬁ MCXKAY CICAYIOITUMHU BEIICCTBAMU B

MOJIEKYJISIPHOM, TTOJTHOM U KpaTKOM 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.

cynbdat HaTpus u xJI0pu 6apus
TUAPOKCHI Oapust ¥ XJIopu Meau (2)
cynbua HaTpus u xmopua Mmeau (2)
TUAPOKCU HATPUS U CEpHAs KUCIOTa
CepHas KUCII0Ta ¥ OKcua Meau (2)
TUAPOKCHI HATPHS U Cynbar Menu (2)
TUAPOKCHUJ Kallus ¥ a30THAs KUCIIOTa
cynbhua kanus u cynbdaTt meau (2)
CepHasl KUCIIOTa U OKCHJI KaJus
TUAPOKCUA Kanus U ¢pocdopHas Kuciora
a30THas KUCJIOTa U OKCUJ Kalus
HUTpAT cepedpa u Xaopua oapus

CocTaBuUTh YpaBHCHUA peaKuHﬁ THapoJn3a CICAYINX coJieH B MOHCKyanHOﬁ,

MIOJIHOM U KpaTKOM MOHHOM (popMax, OmpenenuTh XapakTep Cpebl:

3.1
3.2
3.3
3.4
3.5
3.6

KS, CuCl,, KCI

KC1, MgCl,, Na,S

KNQOg, FeCl,, Na,S0s3
NaCl, FeCl,, Na,SiO3
K3COs3, Ba(N03),; ,Mg(NO0s),
K,SiO3, BaCl,, Fe(NO3);,

IIpakTHyeckoe 3anaTHE Ne 2 «PemieHne ypaBHeHU OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PeaKIMii

METOAOM 3JICKTPOHHOT 0 0asancay.
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HCJ'H) pa60TI)I: HpOBepI/ITL S3HAaHUAg Yydaluxcd 10 YMCHHIO pPEIIaTb YpPaBHCHUSA OKUCIUTEIIBHO-

BOCCTaAaHOBUTCIBHBIX peaKuHﬁ METOJOM 3JICKTPOHHOI'O Oamnanca.

3aHaHI/Iei Pemmth YpaBHCHUSA CIACAYIOIMNUX OKUCIUTCIbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ METOOOM

SJICKTPOHHOI'O bamanca.

NOoUuesWhDE NOoUMAEWNE NN RWN -

NN sE W=

_BapuaHT Nel

Na + H2SOupr--- Na:SO4 + Ha!

Na + H2SOupp=--- H:S  + Na:.SOs + H20

Na + HNOsg---—- NH: + NaNOs;+ H:0

Na + HNOsg---- N2O + NaNOs+ H:O

Cu + HNOsg)---- NO + Cu(NOs). + H20

Cu + HNOsg---- NO: + Cu(NOs): + H:0

Cu + H:SOuspy~--- SO: + CuSO. + H:0
BapuanT No2

K + H:SOupy--- K2SO: + Hz

K + H:SOsp-—- H2S  + K2SOs + H:O
K + HNOsp---- NHs + KNOs+ H20
K + HNOsg---- N2 + NaNOs+ H:0
Ag + HNOsp-— NO + AgNOs + H:O
Ag + HNOsg— NO: + AgNOs + H:O
Ni + H2SOspp~--- SO: + NiSOs4 + H20
BapmnanT Ne3
Li + H2SOupr--- Li12SOs + Hz
Li+ H:SOuw—-- H2S  + L12SO« + H20
Li + HNOsg---- NHs + LiNOs+ H:0
Li + HNOsg---- N.O + LINOs+ H:0
Ni + HNOsgy---- N:O  + Ni(NOs). + H20
Ni + HNOsg---- NO + Ni(NOs). +H:0
Ni + HzSOspr--- N1SO« + Hz
Bapuant Ne4
Cs + H2SOup---- C$2:S0: + H2
Cs + H:SOusp=--- H2S  + Cs:S04 + H:20
Cs + HNOsgy---- NHs + CsNOs+ H:0
Cs + HNOsg---- N:O  + CsNOs+ H:0
Hg + H2SOug9---- HgSOs+ H20 + SO
Hg + HNOsp---- NO + Hg(NOs). + H20
Hg + HNOsw---- NO: + Hg(NOs). + H:0
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HpaRTn‘leclcoe 3anaTe Ne 3  «Pemenue PaCY€THBIX 3ala4 H ynpa)KHeHnifl mo TeMe:

«Kap0oHoBbIE KHCIOTHI».
1. CocraBuTh ypaBHEHUS peakuii KapOOHOBOW KHCIOTHI O0IIKME CO CBOMCTBAMU

HEOPTaHUYECKUX KHCIOT. YKa3aTh THUITbI XUMUYCCKUX PEAKITHH, KIacCh
BEIIIECTB:
1.1.CH;COOH+Na—
1.2. CH;COOH+Na,0—
1.3.CH3COOH+NaOH—
1.4.CH3COOH+Na,CO3—
2. CocTaBHTh YpaBHEHUS peaKIMii 00pa30BaHUs U THAPOJIN3A:
2.1. YkcycHOATHIIOBOTO 3upa
2.2. YKCYCHOMETHIIOBOTO 3dupa
2.3. MypaBbMHOMETHIIOBOTO ddupa
2.4. MypaBbHHOATHIIOBOTO 3dupa
3. OcCyIIecTBUTH CXeMY MPEBPAIIEHUH, COCTABUTH COOTBETCTBYIOIINE YPAaBHEHHUS

peaKHHﬁ. I[aTB Ha3BaHHA BCCM BCHICCTBaM:
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HpaKTI/I‘leCKOC 3ansatue Ne 4 «PemeHne PaCYE€THBIX 3aJa4 U ynpa)m{elmﬁ mo TeMe:
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BCUICCTB, YKa3aThb UX TOMOJIOTMYECKH I pAaa, 1aTb UM Ha3BAHUS:

CaCr—>Xi-——sXr—Xs

2. C KaKkuMU M3 3aIaHHBIX BEIIECTB MOXKET B3aMMO/ICHCTBOBATh AMMHUAK,
COCTaBHMTbH YPaBHCHHS COOTBETCTBYIOIINX PCAKIIHIA:
XJIOPYKCYCHAsI KUCIIOTa, YKCYCHAsI KUCIIOTa, XJIOPUCTHINA BOJOPOT

3. Kakwue BemectBa MOXKHO onpeaesuThb ¢ moMolnpio CU(OH), cpeau
NEPEYHCICHHBIX HIDKE BemecTB. COCTaBUTh YPAaBHEHUS COOTBETCTBYOIIUX
pEaKLUM:
METaHOBas KMCJIOTA, TPOIaHajb, TAHO.

4. B 4eM nposIBISIETCS CXOACTBO MO0 XMMUYECKHM CBOMCTBAM MEKIY:

dAMMHWAKOM U aHUJIMHOM

Bapuant Ne4
1. CocraBuTh ypaBHEHUS PEaKIUi MOJYUCHHS CIEIYIOIINX BEIIECTB, YKa3aTh

X TOMOJIOTUYECKHUI pAad, AaTb UM HA3BAHUA!

C:HiCl--—--5 X3 Xz X

2. C KakMMH U3 3aJJaHHBIX BEIIECTB MOXKET B3aMMOJI€HICTBOBATHL aMMUAK,
COCTaBUTh YPaBHEHHS COOTBETCTBYIOIINX PEAKITHN:

XJIOparuaApul YKCYCHOM KUCJIOTHI, O€H30J1, BOjA.

3. Kakwue BemecTBa MOXKHO OTpeAeauTh ¢ moMoIsio Ag,0O cpenn
NepPEUYHMCICHHBIX HIKE BemecTB. COCTaBUTh YPaBHEHHSI COOTBETCTBYIOIIHNX
pEaKINM:

METaHOJI, dTaHaJlb, IPOITMOHOBASI KUCIIOTA
4. B yeM nposBISETCS CXOJICTBO M0 XUMUYECKUM CBOMCTBAM MEXKTY:

AMMHAKOM H IIPOIIHIIAMHUHOM

IIpaktnyeckoe 3ansaTHe Ne 5 «PemeHne pacyeTHbIX 32024 MW YHNPakHeHHe II0 TeMme:

«AMHHOKHCJIOTBD».
Lenpb paboThI: 3aKpENUTh MPU PEIICHUH YIPAXKHEHUN 3HAHUS 110 XUMUYECKUM

CBOMCTBaM U IMOJTYYCHNIO aMHUHOKHUCIIOT.
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CocTaBuTh 2 ypaBHEHHUS pEAKLM MOTyYEeHUs HATPUEBOM COIU
| o — aMuHOMACIIIHON KUCIIOTHI

2 B — aMUHONIPONTMOHOBOM KHUCIOTHI

3 0. — aMMHOYKCYCHOW KUCJIOTBI

4 0, — aMHUHOBAJIEPUAHOBOUN KUCIIOTHI

YKkaz3aTh KJ1acChl HCXOJHBIX U KOHCYHBIX BCIICCTB, JaTh UM Ha3BaHHA.

2.

[Tony4uTh BO3MOXKHBIMU CITIOCOOAMU:

1 TpunenTua B — aMUHOMPONUOHOBOM KUCIOTHI
2 TpULIENTHU] Y — aMUHOMACIISTHOW KUCJIOTHI

3 IMUenTua o — aMMHOYKCYCHOW KUCIOTBI

4 nuuentuj B — aMMHOBAJIEPUAHOBON KHUCIOTHI
CoctaBuTh HOpMYITBI BO3MOXKHBIX H30MEPOB:

1 B — amMmuHOMACIIIHON KUCIIOTHI

2 B — amMuHOBaJIEpUAHOBOUM KUCIIOTHI

3 B — aMUHOKaNpPOHOBOM KUCIOTHI

4 y — aMHHOKAIIPOHOBOM KHUCITIOTHI

,HaTI) Ha3BaHHW:A BCCM U30MCpaM.

4,

Jlokazath aM(OTepHBIN XapaKTep CAEAYIOIMINX aMUHOKUCIIOT:
1 o0 — aMUHOTIPOTTMOHOBOM KUCIIOTHI

2 B — aMUHOTIPOITMOHOBOM KHUCTIOTHI

3 0. — aMHUHOYKCYyCHas KHCJIOTa

4 B — amuHOMACISTHAS KUCJIOTA

CocTaBUTh COOTBETCTBYIOIINE YPABHEHUS PEAKIUH.

Ocy1iecTBUTh NpeBpaliCHUs

| nponaHoBasi KUCIIOTa— XJIOPIPONAHOBASI KUCIOTa—aMUHOIIPOMAHOBAsl KUCJIOTA
2 IpoIaHoBasi KUCIOTa—aKpUI0Basi KUCI0Ta—aMUHOMNPOIIAHOBAsI KUCJIOTa

3 YKCYCHBIN allbJIeTUI— YKCYCHAsi KUCJIOTa—...— 0. — AMUHOYKCYCHAsl KUCJIO0Ta
4 mpornaHalib—MPONUOHOBAsE KUCIOTa— ...—aMHUHONPONUOHOBAs KUCIOTA

JlaGopatopnasi paGora Ne 1 «MccneqoBanne 3aBHCHMOCTH CKOPOCTH PpeaKOHMH OT KOH-

LHEHTPALUH PearupyoluX BelecTB H TeMIlepaTypb».

Omnpit 1. 3aBHCUMOCTD CKOPOCTH pCAKIIMN OT KOHLICHTPpAlINU pEarupyromux BCIICCTB.

N8.25203+HzSO4:Nast4+SOZT+Sl+H20
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B tpu npobupku Hanuth pazbasnenusii (1:200) pactBop THOCYAb(ATa HATPUS; B
IIEPBYIO — 2MJ1., BO BTOPYIO — 4 MJI. BOJIbl, BO TPETHIO — 6 MIL

B nepByto npoOupky HainuTh 4 M. BOJIBI, BO BTOPYIO — 2 MII. B KaX1yt0 mpoOHupKy
N00aBHUTh MO 5 Karenb pa30aBIeHHON CEPHOM KUCIOTHI.

Touno oTMeTuTH (CEKYHIOMED), YEPE3 CKOIBKO CEKYH/] ITOCIE JOOABICHUS KHCIOTHI
MOSIBUTCS MYTh B K&KIOW POOUPKE.

Pesynbrar 3ammcats o gopme.

Bpewms no
Ne npobupku [IpunuTo pactBopa MOSIBJICHUS V=1/t
MYTH, CEK.
Na28203 H,O H,SO,
1 2 MIL. 4 muL. SK.
2 4 muL. 2 MIL SK.
3 6 MII. 0 SK.

CdopmynupoBath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT KOHIIEHTPAIH

pearupyrouux BemecTs.

OnpIT 2. 3aBUCUMOCTH CKOPOCTH PEAKIIUUA OT TEMITEPATYPHI.

B3sth pactBopsl NaS;03 u H,SO4 B TO e KOHIIEHTPAIWH, YTO W B MIPEABLAYIIEM
onbiTe. HamuTe B Tpu nmpobupku no 2 mut. pactBopa NaxS;0s, B mpyrue Tpu mpoOUpKH MO 2 MII.
pactBopa H2SO4. OTMeTHTH TEMIIEpPATYPY BO3IyXa B J1a00OpaTOpHUH.

B nepByto npo6upky no6aButh HySO4. OTMETHUTD Yepe3 CKOBKO CEKYH]I MOSIBUTCS MYTb.

Bo BTOpyro npobupky no6aButs H,SO4 1 MOMECTUTH B XUMUYECKUN CTaKaH C TETION
BOJIOW. 3a TemmepaTypoil ciaeauTh o TepMoMeTpy. OTMETUTh Yepe3 CKOJIbKO CEKYH/ MOSBUTCS
MyTb. [IOBTOPUTH OMBIT ¢ TpeThel MPOOUPKOI, HATPEB peareHThl B CTakaHe ¢ BOJI0i Ooliee

BBICOKOW TeMIepaTypsl. 3anucarh pe3yibTar mno dpopme.

Bpewms o
Ne mpobupkm [IpunuTo pactBopa MTOSIBJICHUS V=1/t
MYTH, CEK.
Na,S,03 H,SO,
1 2 ML 2K. T°C
2 2 ML 2K.
3 2 ML 2K.

C(I)OpMyJ'II/IpOBaTB BBIBO/Jl O 3aBUCUMOCTU CKOPOCTH PCAKIIUU OT TEMIICPATYPHI.

JlaGopaTopnasi padora Ne 2 «IIpoBeaeHue peakumii o0MeHa MeXKAY PACTBOPAMH 3JIEKTPOJINTOB,
NpPOTeKAIIUX ¢ o0pa3oBaHHEM O0CaJAKa, BblIeJeHHEM ra3a HWJIH Majl0 JUCCOLMHPYIOLIEro

BewiectBa. UcnpiTaHne pacTBOPOB COJIeil HHAMKATOPOM.
Onbit 1. Peaknust oOMeHa, uaymas ¢ oopa3oBaHUEM OCaIKA.
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B nmpoOupky HaJIMTh HECKOJIBKO Kamelb XjIopuaa Oapust 1 100aBUTh HECKOJIBKO Karleib

pacTBopa cynbdara HaTpHSL.

OnbIT 2. Peaknust 0OMeHa, uayias ¢ 00pa3oBaHUEM rasa.

B nmpoOupky HaJIMTh HECKOJIBKO Kamelb KapOoHaTa HaTpus U I00aBUTh HECKOJIBKO

Kanesiab CEpPHOU KUCIIOTHI.

OnsIT 3. Peakuus oOMeHa, uaymiasi ¢ 00pa3oBaHUEM MaJIOAUCCOLMUPYIONIETO BEIIECTBA.

B nmpoOupKy HaJIMTh HECKOJIBKO Kamellb THAPOKCHIA HATPUs U T0OABUTH KaILTIO

denondranenna. B 3ty xxe npoOHpKy 706aBUTH CEPHOI KHCIOTHI 1O 00ECIIBEUNBAHUS PAaCTBOPA.

OnpbiT 4. [Tonydenre aMmpOoTEPHOTO TUAPOKCH A ATIOMUHHS.

B nBe mpoOupku HaIUTh HECKOJIBKO Karmellb pacTBopa cyib(dara antoMuHus. B o6e

MpOOUPKH 100aBUTh, IO KaIlIIM, PACTBOP THIPOKCHIA HATPUs 10 00pa30BaHuUs CTYACHUCTOTO

ocazka 0eJIoro 1BeTa.

3ajganue:

1. CocraBuTh ypaBHEHHE pPEAKLUU B MTOJHOM, KPATKOM MOHHOM BHJI€ U MOJIEKYJISIPHOM.

2. Cpnenath BBIBOJ 00 YCIIOBHUSIX HEOOPATUMOCTH PEAKIINH 0OMEHa MEKIY pacTBOpaMU
ANIEKTPOJIUTOB.

OnpiT 5. JlokazatenbcTBO aM(POTEPHOCTH THAPOKCHIA ATFOMIHHUSI.

B oany npobupky ¢ 0caikoM HaJUTh HECKOJIBKO Kaleb CePHOM KUCIOTHI, B IPYT'YIO —

n30bITOK THApPOKcHIa HaTpust. CoaepkuMoe 00enx MpOOUPOK BCTPSAXHYTh.

3ananmue:

1. CocraBuTh ypaBHEHHUE PEAKLIUU B MTOJHOM, KPATKOM HOHHOM BHJI€ U MOJIEKYISIPHOM.
2. CpenaTh BBIBOJ O TOM, KaK IMOJTYy4at0T aM(pOTEpHbIE THIPOKCUIBL.

3. CpenaTh BBIBOJ O TOM, KaKHe TUAPOKCUIBI HA3bIBAIOTCS aM(OTEPHBIMHU.

OnpIT 6. ['Maposn3 comnelt, 00pa30BaHHBIX CHJILHBIM OCHOBAaHUEM M CJIa00# KHUCIIOTOM.

B npoOupky Hanuts 1 mit. pactBopa kapoonata Harpusi. OnpenenuTs XapakTep Cpeibl

pacTBopa CHHEH TakMycOoBO# OyMaxkkoi, (heHoN(TanenHoM, 100aBUB Karlll0 HHIUKATOPA.

3ananmne:

1. CocraBuTh ypaBHEHHUE PEAKIIUU B MTOJHOM, KPATKOM HOHHOM BHJI€ U MOJIEKYISIPHOM.
2. CpenaTh BBIBOJ O THAPOJIU3€e KapOoHATa HATPHUSL.

Onbit 7. ['unponus coneit, 00pa30BaHHBIX CIA0BIM OCHOBAHUEM M CHIIBHOM KHCIIOTOM.

B nmpo6upky HanuTh 1 Mi1. pactBopa xsopuaa ojiosa (l1) u onpenenuts Xxapakrep cpezbl

CHHEH JJaKMyCcOBOI OyMakKoi 1 MeTHiIopaHxeM. OTMETUTh HAOIIOICHHSL.

3aganue:
1. CocraBuTh ypaBHEHHE PEAKIIUU B TIOJHOM, KPATKOM MOHHOM BHUJI€ U MOJICKYISPHOM.

2. Cpenatp BBIBOJ O ruapoin3e xiuopunaa osnosa (I1).
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JlabopatopHas padora Ne 3 «McciaenoBaHue CBOWCTB XJOPHOH BoAbl. CpaBHUTeIbLHAas

AKTHBHOCTB rajioreHoB. O0Hapy:keHHe B pacTBOpe XJIOPHA-, OPOMUA-, HOJH/L - HOHOBY.
CBoilicTBa XJIOPHO# BOJABI

OmnmiT 1. bensimee aeiicTBue xaopa.

B oany npobupky HauTh pacTBop pykcuHa, B Apyryto uepHui. B 06e mpoOupku
N00aBUTH XJIOPHOH BOJBI 0 00ECIIBEUMBAHUS PACTBOPOB.

3aganue:

1. Cnenatb BBIBOJ O TOM, IIOYEMY XJIOPHAs BOJA 00J1aaeT OTOCTMBAIOITIMHU

CBOMCTBaMH.

2. CocCTaBUTh YpaBHEHUS XUMHUYECKUX PEAKIIUH.

OmnbIT 2. CpaBHUTENbHAS] AKTUBHOCTD T'aJIOTEHOB.

B onny npobupky HamuTh pacTBOp OpoMHIa, B IPYTYyIO0 — pacTBOp Hoauaa. B o6e
MPOOUPKH T0OABUTH MO0 HECKOJIBKO Kamelh XJIOPHOU BOJIBI.

3ananmue:

1. Cnenatb BBIBOJ O XUMHYECKOW aKTUBHOCTHU TAJIOTCHOB.

2. CocTaBUTh YpaBHEHUS XHMHUCCKUX PEAKIIHH.

OmnpiT 3. KauecTBeHHas peakius Ha Cyab(aT-aHUOH.

B npo6upky HamuTh pacTBOp Xyopuaa 6apus U 100aBUTh PACTBOP CEPHON KHUCIOTHI.

3ananmue:

1. OrmeruTh HAOIMIOOECHUS.

2. CocTaBUTh ypaBHEHUE XUMUYECKOUN peakiuu B MOJIEKYJIIPHOM U HOHHOM BUJIE.

3. CpenaTh BBIBOJI O TOM, KAKOW MOH SBJIIETCS KAYECTBEHHBIM Ha CyJIb(}aT-aHuOH U

o4eMy.

CBOJiCTBA raJIOT€HU/10B

OnbiT 4 OGHapyXeHUE B PaCTBOPE XJIOPHUIOB, OPOMUIIOB, HOIUIOB.

B Tpu npoOupku HaIUTH pacTBOPHI:

1 mpoGupka — XJopuaa HaTpHs;

2 mpoOupKa — OpOMH/Ia HATPHS;

3 npoOupka — MoK KaJHs.

Bo Bce mpobupku 100aBUTH MO Karjie pacTBOpa HUTpaTa cepedpa.

3ananmne:

1. OTMeTuTh IIBET OCAAKOB.

2. CocTaBHUTh ypaBHEHUS PEaKIMil B MOJEKYISIPHOM U HIOHHOM BH/JIE.

3. Cpnenath BBIBOJI O TOM, KAKOW MOH SIBJISICTCS] KAYECTBEHHBIM HAa MOHBI TAJIOTCHHU]IOB U
oyemy.
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JladopaTtopnas paGora Ne 4 «lloayyeHne amMMuaka M HU3y4YeHHe €ro CBOMCTB.
HccnenoBanue CcBOWCTB THAPOKCHAA AMMOHMS: €ro B3auMMOJAEHCTBHE C KHCJIOTaAMHU,
pa3ioxeHue npu HarpeBaHuu. KadecTBeHHasi peakuuss Ha MoH amMmoHusi. [loayueHme
okcuaa yrJepoxa (IV), uccienoBaHue ero B3aMMOJEHCTBHSI € BOMOH, THAPOKCHIOM
kajabuusa. KayecTBeHHasi peakiiusi HA KAPOOHAT-HOH.

Lean padoTbi:

1. Tlo3HaKOMHTBCSI CO CBOMCTBAMH aMMHUaKa U TUAPOKCU]IA AaMMOHHS.

2. OmpenenuTh KAYSCTBCHHON PEaKIMe HATMINE HOHA aMMOHHS B COJIM aMMOHHUS,
Hajnuue KapOoHaT-MOHA B COJIH.

Onpit 1. [lonyuenue ammuaxa.

[Tpobupky co cMechIo XJIOpUIa aMMOHHUS ¥ TUIPOKCH/IA KAJIBIIUS 3aKPEMHUTh B IITATHUBE,
cierka nmoaHsB JHO. Ha KoHel ra300TBOIHOM TPpyOKH HAZETh CyXyIO TPOOUPKY, OTBEPCTHE
KOTOPOE 3aKPBITh BATHBIM TAMIIOHOM, OCTOPOXKHO HarpeTh MPOOUPKY CO CMECHIO.

3ananmue:

1. OrmeTuTh MOSIBIIEHHE PE3KOTO 3aMaxa aMMHaKa, a Ha CTeHKax MPOOUPKU CO CMECHIO
00pa3zoBaHue Kareiab BOIbI.

2. CpenaTh pUCYHOK IPUOOpa TS MTOTYICHUST aMMHUaKa.

OnpIT 2. PacTBopeHrEe aMMHaKka B BOJIE; IEJIOYHbBIE CBOMCTBA T'MIPOKCH]Ia AMMOHUS;

pasznoxenue NH,OH nipu HarpeBanuu.

[IpuroroBuTh cTakaH ¢ Bojo#! BeIHYTh BaTy U3 MpoOMPKH C aMMHUAKOM U 3aKPHITh
oTBepcTHe OosbIINM nanbieM. OmycTUTh NPOOUPKY, IEPEBEPHYB €€ U KallHyTh B pacTBOp 1
Karmo GeHondTaienHa.

Kax usmenumcs yeem ¢penongpmaneuna? O uem smo ceéuoemenbcmeyem ? ommemums
HAO00eHUsL.

[IpoOupky ¢ pacTBOpOM aMMHUaKa 0 UCUE3HOBEHUSI OKPACKHU pacTBopa.

Ilouemy npousoutno obecyseyusanue?

3ananmne:

1. Hamucate ypaBHEHHE peaklnid, TIPOUCXOASIIEH TPU PACTBOPEHUN aMMHUaKa B BOJIE,
ypaBHEHUE 3IEKTPOIUTUUECKON AUCCOIUAIINH THAPOKCUAA aMMOHHSI, ypaBHEHHUE
pa3noKeHusi TUIPOKCHUa aMMOHUS ITPU HATPEBaHUU.

2. CpenaTh BBIBOJI O B3aMMOJICHCTBHH aMMHaKa C BOJIOH.

OmnbiT 3. B3aumopeiicTBue rTuIpoKCcuia aMMOHUSL C KUCIOTOM.

B npoOupky Hanmuth 2 mMil. pacTBopa ammuaka u 1 kartro ¢eHondranenna. [lo kammsam

MIPUINBATH COJIIHYIO KHCIIOTY /10 MCYE3HOBEHUS MAJIMHOBOM OKPACKHU.

3amanmue:
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1. HanwmcaTh B MOJIEKYISIPHOUM M HOHHOM (hopMe ypaBHEHUE pEaKkIMK HEUTpaIn3aiu
TUAPOKCUAA AaMMOHMS C COJITHON KUCIIOTOM.

2. CpenaTh BBIBOJ O B3aHMMO/ICHCTBHH T'HIPOKCHIa aMMOHUS C KUCIOTOH.

OnbIT 4. KauecTBeHHas peakliis Ha HOH aMMOHUSL.

B nmpo6upky HauTH 2 MII. pacTBOpPa XJIOPHJIa AMMOHHS U IPHIIUTH 1-2 MII. pacTBOpa

mienoun. ConepkuMoe mpoOUPKU HArPETh HAa Ta30BOM TOPEJIKE.

Obpazosanue kakozo sewecmsa Bt uyecmeyeme no sanaxy?

[TogHecuTe K OTBEPCTHIO IPOOUPKHU CMOUEHHYIO B BOJIE CUHIOIO JTJAKMYCOBYIO OYMaKKy.

Ommembme uzmenenue yeema J1aKmyco8oti OyMadcKu U 3anaxa pacmeopa.

3ananmue:

1. Hamucatp B MOJIEKyJIsIpHON ¥ MOHHOM (popMax ypaBHEHUE PEAKIIMH B3aUMOJIEHCTBUS
XJIOpUJIa aMMOHHS C TUIPOKCHUJIOM HaTpHsl /TIpU HarpeBaHUM/.

2. CpenaiiTe BBIBOJ O TOM, TIOYEMY 3Ta PEAKITUS ABIIACTCS Ka4eCTBEHHOM HA HOH

aAMMOHUSI.

JlabopaTtopHas pabdora Ne 5 «MHcciaenoBaHue B3aHMOAEHCTBUS MeTA/UIOB ¢ KHCJI0TAMH,
BbITeCHeHHE AKTHBHBIMM MeTA/UIaMH MeHee AaKTHBHBIX M3 pPacTBOpPoB ux coJeil. Koppo3us

METAJJIOBY.
eab padoThI: M3y4yeHHUE CBOMCTB IIEJIOYHBIX U IIEJI0YHO3EMETBHBIX METAJIIOB.

OnpIT 1. BeiTeCHEHNE aKTUBHBIMU METAJIJIAMUA MEHEE AKTUBHBIX U3 PACTBOPOB MX COJICH.

B npoOupKy MojoXuTh KyCO4eK IMHKA M KallHyTh HA HETO PaCTBOPOM CyJib(aTa MEIH.

OTMeTUTH HAOIIOACHUA.

3aganue:

1. HanucaTh ypaBHEHHUE PEAKIUH.

2. CocTaBUTh JIEKTPOHHBIC YPAaBHEHUS KKION PEAKIUH.

3. Cnenats BBIBOJ 00 aKTUBHOCTH METAJIJIOB.

Omnsit 2. Koppo3us meTanios.

B 1 npobupke mpoKUIISITUTH BOAY, 3aKPBITh €€ pe3nHOBOM MpoOKkoii. JlaTs octhiTh. [locie
OXJIXKJCHHS OMYCTUTh OYUIICHHBIN T'BO3/Ib U CHOBA 3aKPBITh IPOOKOH.

Bo 2 npoOupky HaMUTh He KUTISTYEHYIO BOAY M OMYCTUTh OUUIIIEHHBIN TBO3/b. [Ipobupky
OCTaBUTb OTKPBITOM.

3aganue:

1. Yepes 2-3 ans caenath HAOMIOCHUS, COCTABUTh YPaBHEHHsI PEaKLIUU U CIIENaTh

BBIBO/JEI.
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OmnbIT 3. B3aumoeiicTBUE METAJUIOB C pAaCTBOPAMU KUCIIOT.

B 1Be npoOupky HaUTH PacTBOP COJISTHOM MITM CEPHOM KHCIOTHL B oaHy npoOupky
OIYCTUTh KyCOUYEK LINHKA, B IPYT'YI0 BHECTH aJIIOMUHHUEBYIO ITPOBOJIOKY.

3amanue:

1. Cpenatp HaOMIOACHUS, COCTABUTD OKHCIUTEIHLHO-BOCCTAHOBUTEIILHBIC PEAKIIUH.

2. Cpnenath BBIBOABI 00 OTHOIIEHHH METAJUIOB K PaCTBOPaM KHUCIIOT.

OnbIT 4. B3aumoieiicTBue a30THOM KUCIIOTBI C MEJIBIO.

B 1 npoGupky HanmuTh 1-2 M. KOHIIEHTPUPOBAHHOM a30THOW KUCIOTHI M JOOABUTH 1-2
KyCOYKa MEJIH.

Bo BTopyto npobupky HanuTh 1-2 Mi1. a30THOM KUCIOTHI 1:1 1 106aBuThH 1-2 Kycouka
MEIH.

3ananmue:

1. OrmeruTs BHemHU 3¢ eKT. 3anucaTs ypaBHEHHE U YPABHATH C IOMOIIbIO

AIIEKTPOHHOTO OajaHca.
2. Cpenatb BBIBOJ O TOM, KaK B3aMMOJICHCTBYIOT KOHIICHTPUPOBAHHAS a30THASI KACIOTA

C MCTaJlJIaMH.

JlabopatopHass paGora Ne 6 «lIloayuyenue ruapokcuaa xpoma (III). Ilepexox xpomaToB
U JMXpoMaTtoB Jpyr B aApyra. MHccienoBaHue OKHMCJIUTEJNBHBIX CBOWCTB [MXpPOMATOB U

nepMaHraHaTra Kajus B KHCJIOH cpeae».
Hean padorsl: n3yuenue amdorepHbix cBoiicTB xpoma (1), B3aumonperpaiennii

XpOMAaTOB U JUXPOMATOB, OKUCIUTENbHBIX CBOMCTB TUXPOMATOB.

Omnpit 1. [Tonydenne rumpokcuaa xpoma (111) u usyuenue ero cBoucTB.

B npo6upky Hamuth 3 mut. pactBopa coiu xpoma (111) u mo xamsm 100aBiATh mea0ub
(10 oOpazoBanus ocanka). Paznutk ocagok B 1€ mpoOupku. B mepByro npoOUpKy NpUIHTH
uiesioun. Bo BTOpyro mpoOupKy NpuiinTh KUCI0Ty. OTMETUTh HAOIIOACHUS.

OmnbIT 2. [lepexon XpoMaToB B JUXPOMATHL.

B npoOupky HanuTh HECKOJIBKO Karelb pacTBOpa Xpomara Kanus. OTMETUTD [IBET.
J100aBUTH HECKOJILKO Karlelb cepHO KucaoThl. HabmoaaTh n3MeHeHne OKpacku pactBopa. B
JPYryro IpoOHPKY HAJIMTh HECKOJIBKO Karesb Auxpomarta kanus. OrMetuts uset. J{06aBuTh
HECKOJIbKO Karenb Imenoun. HabmroaaTe n3MeHeHne OKpacku pacTBopa.

Onbit 3. Okucnenue cynb(pura HaTPHsl TUXPOMATOM KaJusl B KUCIIOHN cpeie.

B npo6upky HanuTh 1-2 Mil. Auxpomara Kanus, 100aBUTh 1-2 MII. KUCIOTHI U 1-2 Karum
pacTBopa Cynb(puTa HATPHSL.

OnpiT 4. OKUCIHTEILHBIC CBOMCTBA NepMaHTaHaTa KajJus.
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B nmpo6upky HaJIMTh HECKOJIBKO Karelb IepMaHraHara Kaiausi, 100aBuTh 1-2 kamm

CEpHOI KUCIIOTHI M IPUIUTH PACTBOP CYNb(UTA HATPHUS.

3amanmue:

1. CocraBuTh ypaBHEHHUS PEaKLMK B MOJIEKYJISIPHOM M MOHHOM BHJIE M pa300paTh UX C

TOYKHU 3PEHUSI OKUCIICHUS-BOCCTAaHOBJICHHUS, PACCTaBUTh KOI(D(DUIHECHTHI.
Craenatb BbIBO/IBI O OJYYEHUH aM(POTEPHBIX TUAPOKCUIOB U XapaKTEpe UX CBOUCTB.

CI[eJIaTI) BbIBO/J 00 OKHMCIUTEIIPHBIX CBOMCTBAX IepMaHradara Kajius.

JlabopatopHas padora Ne 7 «Onpenesienue yriepoaa v BOJ0OPoia B OPraHu4ecKux

BelIeCTrBax».

Ileab paGoThl: HAYYUTHCS Ha MPAKTUKE JIOKA3bIBaTh HATMYHE YIIIEPOJia U BOJIOPO/Ia
B OpPraHUYeCKOM BEIIECTBE.

OO0opyaoBaHme ypoka: METAJUIMYECKUH IITATUB, IITATUB JJIs1 IPOOUPOK, MPOOUPKH,
TUTEIILHBIC IIUIIIBI, CTEKIITHHAS MAJI0YKa, TOPEIKa, PO3ETKU C BEIIECTBAMH, JIOKECUKA
JUIS CKUTAHUS BEUIECTB, BaTa.

PeakTHBBI: Ba3enH, MyKa, U3BECTKOBas Boa, napadun, Cu O, nmomudTrieHoBas
ieHka, 6e3soaHas cojab CuSQOy.

Jlos17keH 3HaTh: COCTaB OPraHNYeCcKUX BELIECTB, Teoputo byrnepoa, xumuueckue
CBOMCTBa OPraHUYECKHX BEIIECTB, KauecTBeHHbIE peakiuu Ha CO,, Ha HalTu4Ke
BOJIOPO/JIa B OPraHUYECKOM BEILIECTBE, MPABUJIA 110 TEXHUKE O€30MMaCHOCTH.

JoakeH ymMeTh: cOOMpaTh MPOCTEHIIHI MpUOOp I MoaydeHus ra3oB. PaboTaTs ¢
ra3oBOM rOpeNKON, TUreIbHBIMU IIUIIAMU, CTEKJITHHOM MaJoykoi, MpoOupKamu.

Harpesatb BemiectBa B mpoOupKax.

HazBanue YpaBHeHU
Ne onbITa Xona pabotsl | Habmonenus P

BriBoin1
OIBITA peakuu

OO0111i1 BBIBO:

Xox padoTsl
OnsIT 1. OGHapyXeHue yriaepojaa ¥ BOJOpoa B MyKe.
B anroMuHuEBYIO JI0KKY AJIS COKMTaHUS BELIECTB HACBINATh HEMHOKKO MYKH U

HarpCeThb Haa IJIaMCHEM T'OPCIIKH. HpOBCCTI/I HaGHIOJICHI/Ie.
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OnbIT 2. O6HapyXeHue yriaepoja 1 BOAOPOIa B Ba3eIHHE.

KoHer cTexIsiHHON nano4yky 0OMAaKHYTh B Ba3€JIMHE U BHECTU B BEPXHIOIO YacTb

1aMeHu ropeinku. IIposectu HabmoaeHuE.

OnbiT 3. OGHapyXeHHE yriepoaa U BOJOPOa B MOIUITUIICHOBOH IJICHKE.

KYCO‘-IGK TMOJIUATUIICHOBOM TIJICHKH B3STh THUTCIILHBIMH OIUIIIaMuu 1 BHECTU B

BEPXHIOIO 4acTh ropenku. Ilposectu HabmoneHue.

OnbiT 4. OOHapYX)EHHUE YrIIepoJa ¥ BOJOpoia B mapaduHe.

B npoOupky HackImaTh HEMHOXKKO MapaduHa U YepHOTO IMOPOIIKA OKCHJIA METH,

3aKpBITh MPOOUPKY MPOOKOM ¢ ra300TBOJHON TPYOKOM, HA KOHEIl TPYOKH HAMOTATh

HEMHOTO BaThl C 00€3BOKEHHOM COJIbI0 cynbdara Meau. [Ipobupky 3aKpbITh TPOOKO

C Ta300TBOJIHOM TPYOKOM, KOHYMK KOTOPOU OIYCTUTH B MPOOUPKY C U3BECTKOBOI

BoJ10#. [IpoBecTu HaOMIOACHUSI.

JladopaTopuas padora Ne 8 «IlosryueHue 3THIIEHA U3 ITHJIOBOI0 CIUPTA U U3YYeHHE €ro CBOICTBY.

He.]]b paﬁoTbl: IMO3HAKOMHUTLCS Ha MPAKTUKE C XUMUYCCKUMHU CBOMCTBAMH U

IMOJIYYCHHUEM ITHUJICHA.

O0opynoBanme ypoka: nmprOop JIsl MOJTy4SHHUS Ta30B, Ta30Basi TOPEIKa,

METaJUTHUCCKUI mITaTuB, ITATUB JJI1 HpO6I/Ip0K, CTaKaH4YUK JIA BOJbI, TyUYWHKA.

PeakTusbl: ciupt (C2HsOH), koHuenTpupoBanHas cepHas kuciota (H2SOy)), mecoxk,

BOJIa, MI0/THAst BOJIa, paCTBOP MapraHIIOBKH.

I[OJI)KCH 3HATb: TCOPHUIO EyTJ'ICpOBa, COCTaB U CTPOCHUEC AJIKCHOB, XUMHUYCCKUEC CBOMCTBaA

" IIOJTYUYCHHE AJIKCHOB, IIpaBujia 110 TEXHUKE 0€30I1aCHOCTH.

JonxeH ymeTh: paboTaTh ¢ XUMUYECKUM 000pyioBaHueM. [IpoBOIMTh KaueCTBEHHbIE

PCaKIMU Ha KPpaTHYIO CBA3b. CocTaBiaTh YpaBHCHHA PCaKIMHN BBIIIOJTHACMEBIX OIIBITOB.

Ha6J'IIOI[aTI> M aHAJIM3UPOBATh. I[eHaTB BBIBOJBI.

Ne omplTa

HazBanue
OIIbITa

XoJ paboThI

HaGmronenus

YpaBHeHus
peakuuu

BriBoin!

OO1IMH BBIBOI:

Omnerr 1. [lonyuenue stuseHa.

Xoa padoTsl

B PCAKIIMOHHYIO Hp06I/IpKy HAJIUTh HEMHOI'0O CMECH 3TUJIOBOTO CITUPTA U KOHHeHTpHpOBaHHOﬁ

cepHoﬁ KHUCIIOTHI B cooTHOIIeHnH 1:4. K 9TOMY pPacTBOpPY ,[[O68.BI/ITB HEMHOTI'0 IICCKY, 3aTCM
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IUTOTHO 3aKPBITh MPOOUPKY MPOOKOI C ra300TBOTHON TPYOKO, KOHEI TPYOKH OIyCTUThH B
npoOupKy ¢ Bojoi. IIpoBectu HabmoaeHKE.
OmnbiT 2. B3aumojelicTBue 3TUIIEHa ¢ OpOMHOM BOJOH.
Konen TpyOku ¢ BBIAETSIOMIMMCS Ta30M OMYCTUTh B IPOOUPKY ¢ OpomMHO# Bojoi. [IpoBectn
HaOII0ICHNE.
OmnbIT 3. B3aumoeiicTBue 3TUI€HA ¢ IEPMAaHIaHATOM KaJlMsl.
Koner ra300TBo1HOM TPYOKH C BBIACISIOIIUMCS ra30M OIYCTUTh B IPOOUPKY C pO30BBIM
pacTBopoM MapranuoBku. [IpoBectu HaOIt0AEHKE.
OnbIT 4. ['opeHue sTHIIEHA.

[TogHecTn 3a%0KEHHYIO JIYUMHKY K KOHILy Ta300TBOJHON TPYOKH C BBIJIENSIFOIIUMCS

STUIIEHOM, NoKedb ra3. [IpoBectu HabOIt0A€HNE.

JlabopaTtopHass paGora Ne 9 «llonydyeHue ameTuseHa H3 KapOuIa KaJbIUs W H3YyYeHHE

€ro CBOWCTBY».

Ieap padoThI: TO3HAKOMUTHCS HA MTPAKTUKE C TIOTYICHUEM alleTHIICHA U C €T0
XUMHUYCCKUMHAU CBOﬁCTBaMH.

Oo6opyaoBanue: IpruOOP 715 MOTYICHHS Ta30B, METAULTUYCCKUAN ITATUB, INTATHB IS
MPOOHUPOK, TPOOUPKH, JTYIHHKA, Ta30Bast TOPEJIKa, CTEKIISTHHBINA CTaKaHUYHK.

PeakTuBbI: KapOMI KaNbIKs, BOJa, HOaHAas Boja, pacTBOp MapranmoBku (KMnQy).

Joa:ken 3uath: Teoputo bytneposa, monydeHue aneruiacHa KapoOUIHBIM CITOCOO0M,
XUMHUYECKHE CBOMCTBA AIKWHOB, KAYECTBEHHBIE PEAKIIMKM Ha KPaTHYIO CBSI3b, MPABHJIA T10
TEXHHKe 0€30IIaCHOCTH.

Hoa:ken ymernb: CoOiro1aTh MpaBuiia o0 TEXHUKE 0€30MMaCHOCTHU MTPH BBITIOJTHEHUN
pabotel. PaboTath ¢ XuMu4YecKuM 000pymoBaHreM. PaboTaTh ¢ Ta30BBIMHU TOPEIIKAMHU.
Jloka3pIBaTh HAJIMYUE KPATHOM CBSI3M B OPraHMYECKHX BemecTBax. COCTaBIIATh YypaBHEHUS
peakuuii. HabmrogaTe v aHanu3upoBaTh MPU3HAKK peakiuil. Jlenarh BHIBOJBI MO KaXAOMY

OTIBITY U MO Bcel pabote. PaboTy odopMisaTh mo cxeme:

HazBanue YpaBHeHU
Ne onbITa Xon pabotel | Habmonenus P

BriBoin1
OIBITA peakuu

OO111i1 BBIBOI:
Xoa padoTsl

Omnbrt 1. [lonyuenue aunernsnena.
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[TpoOupKy 3aKpenuTh B HAKIIOHHOM TOJIOKEHUH B JIarnKe mratuBa. OMyCcTHTD B
MPOOHPKY HECKOJBKO KYCOUKOB KapOH/ia KalbIs, 3aJIUTh BOJIOH, U OBICTPO 3aKPHITh MPOOHPKY
poOKOH ¢ ra300TBOHOM TpyOKoii. KoHel TpyOKu omycTUTh B IpoOHpKy ¢ Booi. IIpoBectn
HaOJII0JICHUE.

OnbIT 2. B3anMoeiicTBre aneTuiIeHa ¢ OpoMHO# (10 JHOM) BOJOM.

["a300TBOIHYIO TPYOKY C BBIAEISIONIMMCS alleTUIEHOM OIYCTUTh B MPOOUPKY ¢ OpOMHOM
(flogHoit) Bonoil. [IpoBectu HabmOAEHUE.

OmnbIT 3. B3aumoeiicTBue aneTusiaeHa ¢ po30BbIM paCTBOPOM MapraHLOBKH.

["a300TBO/IHYIO TPYOKY C BBIAEISIOUIMMCS alleTUIIEHOM OIYyCTUTh B MPOOUPKY C
pacTBopoM MapranuoBku. [IpoBectu HabIt0AEHME.

OnbIT 4. ['opeHue areTuneHa.

[TogHecTu ropsilyro Jy4UHKY K KOHILY Fa300TBOJHON TPYOKH € BBIACISIOIIUMCS

areTUIICHOM, TOJpKeub ra3. [IpoBecTn Habm01eHNE.

Heobxonumas undopmarus, s BBIIOJIHEHUS U 0hOpMIIeHUS pabOThI:
1. Auerunen obecrieunBaeT OPOMHYIO BOJY,, IPUCOEANHEHNE OpoMa MPOUCXOIUT B JIBE

cTagnu

H.Y.
HC = CH + BrzijHBr = CHBr

H.Yy.
CHBr = CHBr + BrzijHBr — CHBr

2. llpu noBbIIEHHOHN TeMIepaType U B MPUCYTCTBUHU KaTaIU3aTOPOB alleTUIICH

IpHUCOCAUHACT BOAOPOA, THAPUPOBAHUEC ITPOUCXOONUT B ABC CTagUU

H.Y.
HC = CH + H,—~CH, = CH,

H.V.
CHZ = CHZ + szyCH3 - CH3

3. AL[eTI/IJ'IeH O6CCI_IBC‘II/IB8.CT pacTBOp I€pMaHraHaTa KaJlu. CJ'IGI[OBEITCJ'IBHO aAllICTUJICH
JICTKO OKHCJIACTCA.

ny. 0 0
CHECH-FHZO? c-¢C
HO OH

Ha BO3YyX€C alICTUJICH I'OPUT KONTAIIUM IIJIaMCHEM. Ecmu IIpU TOPpCHUH alICTUJICHA B
I1aMs JOMOJIHUTEIIBHO BAYBATH BO3AYyX, TO OH CropacT MOJHOCTBIO, 0e3 KonoTH

2C,P,+50,—4C0,+2H,0
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JladopatopHas padora Ne 10 «McciienoBanue cBOiCTB CHUPTOBY.
Lean padoThi:

OmnbIt 1. [losyuenue v rufpoIin3 aaKkorosIToB.

B npo6upky HamuTh 1MII. 3TUIIOBOTO COUPTA U OIYCTUTH B HEE HEOOIBIIOHN KycOdeK
MeTamdeckoro Hatpus. Koria peakius 3akoHUUTCS, B 3Ty e IPOOUPKY 100aBUTh HECKOJIBKO
Kariesb BOJIbI M KanenbKy (enondranenHa.

3agaHue: OTMETUTh U3MEHEHHUE OKPACKU PACTBOPA.

OmnpIT 2. OKKCIEHUE CIUPTOB XPOMOBOH CMECHIO.

B npoOupky Hanuth 2 mit. 5% nuxpomara kanus, 1mi1. pa30aBieHHON CEpHOM KUCIOTHI U
0,5 mu. aTunoBoro cnupta. OCTOPOKHO HArpeTh.

3agaHue: OTMETUTh U3MEHEHUE 11BeTa pacTBopa. OTMETUTH 00Opa3oBaHue 3amaxa
YKCYCHOTO aJIbJIErH/a.

OmnbiT 3. Katanutuueckoe okuciaeHNe cnupToB B mpucyrcTBun okcuaa menu (11). B
TUTAMEHU CIIMPTOBKU HAKAJUTHh MEIHYIO CITUPAITb.

3ananue: HaOJIIOMAaTh BoCcCTaHOBIIeHHE yepHOTro okcuna meau (1) mo ceoGoaHOM Memn
KpacHOTO IIBeTa.

OnbIT 4. KauecTBeHHAs peakilis Ha MHOTOATOMHBIE CITUPTHI ¢ Tuapokcuaom menau (11).

B npo6upky HanuTh 1MI1. €1KOT0 HaTpa U J00aBUTH Karuio cyibgpara meau. K
00pa3oBaBIIeMYCsl OCaIKy J00aBUTh PACTBOP TIIUIICPUHA.

3ananue: OTMETUTH LIBET pacTBOpA.

OmnpiT 5. KauecTBeHHas peakius Ha HEHOI.

B npoOupky HanuTh HECKOJIBKO Karelb (heHoJia U T0OaBUTh KaIlllo pacTBOpa XJIOpHaa
xenesa (11).

3apanue: OTMETUTH LIBET PacTBOpA.

OnpIT 6. KHCoTHBIN XapakTep CBOUCTB ¢)eHoIa.

Kamro pactBopa eHos1a HaHECTH Ha HHIUKATOPHYIO OyMaxKy.

Baz[a}me: CPaBHHUTDb LIBCT HHHHKaTOpHOﬁ (¢{0) CTaH,HapTHOﬁ IIKAJOM 1 3amucaTh 3HaUCHHUE

pH.

JlaGopaTtopHasi pabora Ne 11 «MccnenoBanne CBOMCTB aJIbJCTHAOB H KETOHOBY.
OO0opyaoBanme: MTAaTHUB C HAOOPOM MPOOUPOK, AeprKaTemb A IPOOUPOK, CIIUPTOBKA,

CIMYKH.
PeakTuBsbl: pactBop anpaeruga H-CO-H, CH3-CO-H, pactBop NH,OH, AgNO;, NaOH,
H20, pactBop CuSOs, pykcuHOCEpHHCTAs KUCTIOTA, peakThB DenuHra.

Xoa padoTsl

32



OmnbiT 1. BoccTaHoBIeHHE allbJIETUIOB C COCTUHEHUEM cepedpa.

B nmpo6upky HanmuTh 1M1 pacTBopa anbaeruga + 1 mi. pacrBopa NHsOH+2(3) kamm
AgNO3, pactBop HarpeTb. [IpoBectn HabmoaeHKE.

OmnbIT 2. BoccTaHOBJIEHHUE AJIBJIETHAOB C coeAnHeHueM Meau. Hanuts B mpooupky 2(3)
KaITi THIpOKCcHIa HaTpust +1 karutio Bosl +1 karumo cynbdara mean +1 karmo cepHoit
kucinoThl. K BeImaBmemMy roxydomy ocaiky J00aBUTh HECKOJIBKO Kalelb pacTBOpa allbJeTH A,
pactBop HarpeTsb. [IpoBectu HabmOACHHE.

OmnbiT 3. Peaknus anpaeruna ¢ GyKCUHOCEPHUCTONU KUCIOTOM.

B npo6upky Hanute 0,5 Mi1. 6eciBeTHOTO pacTBopa yKCHHOCEPHUCTON KUCIOTHI +
CTOJIBKO K€ pacTBOpa ajbAeruaa, IpoOUpKy BCTpAxHYTh. [IpoBecTn Habm01eHHE.

OmnbiT 4. B3aumoaeiicteue anpaeruaa ¢ peaktusom denunra. B npobupky Hanuts 0,5

MJ1. peaktuBa DenrHra, HarpeTh 10 KUMEeHUs, 3aTeM J00aBUTh K Hemy 0,5 MIl. yKCYCHOTO

anpJIernia , pacTBOp HarpeTh 1o kunenus. [IpoBectu Habm0aeHME.

JlabopatopHas padora Ne 12 «M3ydyeHne CBOMCTB KAPOOHOBBIX KUCI0T.

Oo6opyaoBaHue: MTaTUB C HAOOPOM MPOOUPOK, TPOOHPKA C TA300TBOTHON TPYOKOH,
CTaKaH, JIep>KaTelb JUisl IpOOUPOK, CIIUPTOBKA, (peHodTaernH, HHAUKAaTOpHAs Oymara, CIIHYKH.

PeaktuBbi: CH3;COONa, H,SO,4, C,HsOH, CH3COOH(k), H2SO4(x), pactBop NacCl,
onennoBas kuciora Ci17H33COOH, pactBop mbuta, CaClp, H,0, denondranewnn, naankaTopHas

Oymara.

Xoxa padoThl

OnpIT 1. [lonyyeHrue yKCyCHOM KUCIOTBHI.

B npo6upky HachIaTh HECKOJILKO I'paMM COJIM aleTaTra HaTpus +3 KaIuld CepHOU
KHCJIOTBI, 4TOOBI ClIerKa CMOUYUTH cOJIb. [IpoOUpKy 3aKpbITh MPOOKOH C ra300TBOIHON TPYOKOH,
KOHeIl TpyOKH OIyCTUTh B poOUpKy ¢ Bogoil. Harpets cmech 0 Tex mop, Hoka B mpoOupke He
cobepeTcst HEeMHOI'0 YKCYCHOM KHCIO0Thl. ONpeieuTh YKCYCHYIO KHUCIIOTY 110 XapaKTepPHOMY
3amaxy.

Omnpit 2. [lonydyeHue ykCycHO3TUIIOBOTO 3¢upa.

B npo6upky HanuTh 0,5 MIJI. KOHIEHTPUPOBAHHOM YKCYCHOM KHUCIOTHI +0,5 MII.
STUIIOBOTO CIUPTA, 3aTeM B poOUpPKyY 100aBUTh 0,5-1 M. KOHIIEHTPUPOBAHHON CEPHOM
kucnoTel. Cmech Harpetb. Onpenenuts 3¢up no 3amnaxy. CoaepxKumMoe NpoOHPKU BBUTUTH B
CTaKaHYMK C HACBILIEHHBIM PacTBOPOM Xjopuaa Hatpus. [IpoBectu HaOmoneHMeE.

OnpIT 3. X¥MHUYeCKHE CBOWCTBA HENPEAEIBHON KUCIIOTHI.
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B npo6upky Hanmuth 0,5 MiL. 0J1eMHOBON KUCIOTHI +0,5 MIL. H10JHOI BOJIBI, pacTBOP

BCTpsAXHYTh. [IpoBecTu HabmoAEHHE.

OnbIT 4. CBOlicTBa MBLIA.

3.1  BzaumopeiicTBHE MBUIA C XJIOPUIOM Kambius. B mpobupky Hamuts 0,5 M. pacTBopa

MbUIa +2(3) Kariu XJopu/ia Kajablusl, paCTBOP BCTPSAXHYTh.

I'unponus Meuta. B mpoOupky Hainuth 0,5 1 pactBopa MbLia + 2(3) kamiu

benondranenna , pacTBOp BCTPAXHYTb.

Tembl pedepaToB U 10KI210B:

<9 o0 O A W

. «OKu3nb 1 nesrenbHOCTh J.M. MenaeneeBay

. «BouiieoHas cuiia BOJIbI»

. «Xu3nb 1 nearenbHOCTE A. M. BytiepoBay»

. «Bxitazn PoccuiiCKUX YYEHBIX B PA3BUTHE HAYKH «XHUMHUSI»
. «XHUMUS U 3I0POBBE YEIOBEKA)

. «XUMUS U SKOJIOTUSI»

. «XUMUA PUXOJIUT HA TIOMOITb»

Kputepuu ouenku

Onenka

TpeOoBaHMsl K 3HAHUAM
(Oonucams oyeHKy 8 COOmMEemcmeul ¢ KOMIemeHyuaMuy, NPUsa3ams K OUCYUnIuHe)

«OMJIUYHO»

OneHka «OTIMYHO» BBICTABIISIETCA CTYACHTY, €CJIM OH INIyOOKO U MPOYHO YCBOWII
MIPOrpaMMHBIN MaTepHal, UCUYEPIBIBAIOIIE, TOCIEI0BATENIbHO, YeTKO U JOTHYECKU
CTPOMHO €ro M3Jaraer, yMeeT TECHO YBS3bIBaThb TEOPHUIO C MPAKTUKOM, CBOOOIHO
CIpaBIIETCS C 3aJayaMy, BONPOCAMHM W JPYrUMH BHUJIAMU MPUMEHEHHS 3HAHUIA,
IIpUYEM HE 3aTPYIHSETCS ¢ OTBETOM IpU BHIOM3MEHEHUH 3aJaHHil, HCIOIb3yeT B
OTBET€ MaTepuall MOHOrpaHUuUecKON JHUTepaTypbl, HPAaBHIBHO OOOCHOBBIBAET
MPUHATOE pELIeHHe, BJIaJeeT PAa3HOCTOPOHHHMU HABbIKAMH M I[PHEMaMHU
BBITIOJIHEHUS IPAKTUYECKUX 3a]1a4.

«xopowio»

OLIGHKa «XOpOoHIO» BBICTABJIACTCA CTYHACHTY, €CJIIM OH TBEPAO 3HACT MaTCpuall,
T'paMOTHO U IO CYHIECTBY MU3JIaracT €ro, He AOIMYyCKasa CYIIECTBCHHBIX HETOYHOCTEH
B OTBCTC Ha BOIIPOC, MPAaBUJIbHO IIPHUMCHACT TCOPCTHYCCKHC IIOJIOKCHHA IIPpU
PCHICHHUU IMPAKTHYCCKUX BOIIPOCOB M 3aj/ia4, BJIAJICCT HCO6XOI[I/IMBIMI/I HaBbIKaMH H
nprueMaMi UX BBITTIOJIHCHUS.

«y00671emeo
PUMENbHOY

OneHka «yIOBJIETBOPUTEIIBHO» BBICTABIISECTCS CTYIEHTY, €CIM OH HMMEET 3HaHMs
TOJIBKO OCHOBHOT'O MaTepuaia, HO HE YCBOWIJ €ro JeTalled, JOIYCKaeT HETOYHOCTH,
HE/JIOCTaTOYHO  MpaBWIbHBbIE  (OPMYIUPOBKHM,  HApYLIEHHS  JIOTUYECKOM
MIOCJIEJOBATEIPHOCTH B U3JI0KEHUM IPOTPaMMHOIO MaTepuaya, HCHBITHIBACT
3aTpy/AHEHU NPH BBHIOJHEHUU NPAKTUUYECKUX PadoT.

«Heyoosema

OI_[eHKa CHCYHOBJICTBOPHUTCIBHO» BBICTABJIACTCA CTYIACHTY, KOTOpLII\/'I HC 3HacCT
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opumenbHO» | 3HAUUTEIIBHOW YacTH IPOrPpaMMHOIO MaTepuasna, JOIyCKAaeT CYILECTBEHHBIE
OH_II/I6KI/I, HCYBCPCHHO, C OOJIBIIIUMHU 3aTPYAHCHUSAMU BBIIIOJHACT IPAKTUYCCKUC
pabotel. Kak mpaBuio, OIEHKA «HEYIOBICTBOPUTEIBHO» CTaBUTCS CTYyICHTaM,
KOTOpPBIE HE MOTYT MPOJOJDKUTh OOydeHHe Oe3 JOTOTHHTEIbHBIX 3aHSATHH TI0
COOTBETCTBYIOLIEH TUCLIUILJIMHE.
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[Tpunoxenue 1

Konuduxarop (mpuMepHbIi Nepe4eHb) OLEHOYHBIX CPEeICTB A/ OLEHKH 3HAHMH, YMEHUI U YPOBHS

copMHUPOBAHHOCTH KOMIIETEHLIMIA

Ne n/n
Koo
OYEHOUHO20
cpeocmaa

Tun oyenounozo
cpeocmea

Kpamxaﬂ xapakmepucmuka OYyeHoO4YHo20o cpeécm@a

IIpeocmasnenue oyeHOUH020
cpeocmea 6 ghoHoe

1.

JlenoBass w/munu posesast
urpa

CoBMecTHasi JI€ATENBHOCTh TPYHNbl  OOy4aroUMxcs U
MpernojaBaTens MOJ YIpaBiIeHUEM MpernoaBaTelis C IebIo
pelieHust y4eOHbIX U NMPo¢eCCHOHATBbHO-OPUEHTHPOBAHHBIX
3a/ad  OyTeM  WUIPOBOTO  MOJEIMPOBAHUS  peabHOM
npobneMHoil cutyaruu. [lo3BoJsiseT OICHUBATH yMEHHE
aHAM3UpPOBaTh M peEIIaTh THUIHMYHBIE NPOQPecCHOHATbHBIE
3a7jauu

Tema (mpobnema), KOHIEMIINSA,
POJIM U 0’KMIAEMBIN PE3YIIbTAT

Keiic-3amaua

Y4eOHbIlE MaTepuan IMOJacTCs CTYJAEHTaAM B BUJIE MpoOIemM
(kelicoB), B  KOTOPBIX OOy4YaloImMUMCS  TpeiaraeTcs
OCMBICITUTh PEaJbHYI0 MPO(ECCHOHANBHYIO CUTYAIHIO IS
pelieHusl JaHHOW TpoOieMbl. 3HaHHWS TPUOOpPETAIOTCS B
pe3yibTare AKTUBHOM u TBOPYECKOH paboTHI:
CaMOCTOSITEILHOTO OCYIIECTBICHUS IIeJieTojIaranus, coopa
HEOO0X0IMMOW MH(OPMAIIMU, €€ aHajiu3a C Pa3HbIX TOYEK
3pEHHMsI, BBIJIBHIKCHHSI THIIOTE3bI, BBIBOJOB, 3aKJIHOUCHUS,
CAaMOKOHTPOJISI ~ TIpollecca TMOJIydeHHs 3HAHUH U €ro
pE3yJIbTaTOB.

3agaHug ISl peuieHusl Keic -
3aJa4u

Komnoxsuym

Cpe)ICTBO KOHTPOJIA YCBOCHUSA yqeGHoro Marepualia TEMBbI,

BOHpOCH o TeMaM / pasaciiaMm
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paszzienia WM pa3zeioB JAMCIMILIMHBI, OPraHW30BaHHOE Kak
y4eOHOe 3aHATHE B BHIE COOECEOBaHMs TPEIONABaTEeNs C
00yJaronuMucs.

JUCHUITIIINHBI UJIN
po(heCCUOHATBHOTO MOTYJIS

KonTtponbHas padora

CpencTBo MpoBEpKU YMEHUN MPUMEHSATH NOJyYEHHbIE 3HAHUS
JUIA PEIIEHUs 3a7ad OINPENEICHHOIO THUIA IO TEME HIIHU

Kommaekr KOHTPOJIbHBIX

3a/laHAN 110 BapUaHTaM

pasneiry
Kpyrnsiit ctoJi, | OLleHOYHbIE CpEeICTBa, MIO3BOJISIIOIIINE BKJItOUUTH | [lepedyeHp AMCKYCCHOHHBIX TEM
JMCKYyCCHUS, THCIYT, | oOy4aromuxcs B Ipolecc OOCYXKIEHHsI CIIOPHOTO BOMpoca, | A MPOBEAEHUS  KPYIJIOTO
ne0aTsl npoOieMbl M OLIEHWTh HUX YMEHHE apryMEHTHpOBaTh | CTOJA, JAUCKYCCHM,  JIUCIIYTa,
COOCTBEHHYIO TOUKY 3pEHUS nebaToB
[TopTdommo [leneBass mombopka paboOT cCTyAeHTa, packpbiBawomas ero | Ctpykrypa noptdosino
WHIUBUAyalbHble 00pa3oBaTeNbHbIE JIOCTIXKEHUS B OJHOMI
WJIM HECKOJIBKUX Y4€OHBIX JUCLHUIUINH, B MPodeccnoHaIbHOM
MOJIyIIE.
[Ipoext Koneunslii  mpoaykT,  moiydaeMblii B pe3yabTaTe | Tema IpynmoBbIX W/HIH

IUTAHUPOBAHMSI ¥ BBIOJHEHHS KOMIUIEKCA YYEOHBIX U
UCCIIEIOBATENLCKUX 3a/aHui. [103BONSIET OIEHHUTH YMEHUS
00ydJaronuxcs KOHCTPYHPOBATh
3HAHUS B TIPOIIECCE pEIICHUS TPAKTUYECKUX 3amad u
npooIeMm, OpPUEHTHUPOBATHCS B
IPOCTPAHCTBE u YPOBCHB

AQHAJTUTHYECKHX,
NPaKTUYECKOTO |

CaMOCTOSTEIHHO CBOM

UHGOPMAITUOHHOM
c(hOpMHUPOBAaHHOCTH
HCCIIEIOBATENIbCKUX HAaBBIKOB,
TBOPUYECKOTO

HaBBIKOB
MBINUIEHUA. MoXKeT
BBITIONHATHCS B WHIUBUAYAIIbHOM TOPSAKE WM TPYIIOM

oOyJaromuxcs.

HHIWBUAYAJIBbHBIX IIPOCKTOB

Pabouas rerpann

JIuaaKTHYECKU KOMIUICKC, IpeIHa3HAYCHHBIN IS
CaMOCTOSITENIBHOM paboThl 00Y4aOIIErocs U MO3BOJISIFOIINN
OIICHUBATh YPOBEHb YCBOCHUS UM YyUeOHOTO MaTepHana

O6paszen paboueii TeTpaau

PaSHoypOBHCBBIe

PazauuaroT 3amaum 1 3a1aHU:

Kommnext Pa3HOYPOBHEBLIX

37




yueOHbIC 3a/]a4d U 3aJJaHuUs

a) PenpOyKTUBHOTO YPOBHSI, O3BOJISIOIINE OL[CHUBATH U
JIMarHOCTUPOBATh 3HaHUE (pakTHUecKoro Marepuana (6a3oBbie
HOHATHS, AITOPUTMBI, (PAKTHI) U YMEHUE MPABUIILHO
UCTIOJIb30BATh CIICUAIEHBIC TEPMHUHBI U IOHSATHS, y3HABaHUE
00BEKTOB U3yUEHHs B paMKaX OIPEIeEHHOro pasziena
JMCUIUTUIAHBL,

0) PEeKOHCTPYKTHUBHOTO YPOBHSI, IO3BOJIAIOIINE OLIEHUBATH U
JMarHOCTUPOBATh YMEHHS CHHTE3UPOBaTh, aHATU3UPOBATb,
000011aTh (PaKTUYECKHUI 1 TEOPETUUECKUI MaTepHal C
(GopMyIMpoOBaHNEM KOHKPETHBIX BBIBOJIOB, YCTAHOBIICHHEM
NPUYHHHO-CJICICTBEHHBIX CBSI3EH;

B) TBOPUYECKOTO YPOBHSI, TIO3BOJISIONINE OIICHUBATH U
JMarHOCTHUPOBATh YMEHHSI, HHTETPUPOBAThH 3HAHUS
pa3IUYHBIX 00J1aCTel, apryMEeHTHPOBAaTh COOCTBEHHYIO TOUKY
3peHHSI

3aJ1a4 ¥ 3aJaHun

10.

Pacuerno-rpaduueckas
pabota

CpenctBo NMpOBEPKU YMEHUW PUMEHSTh MMOJTYYECHHbIE 3HAHUS
10 3apaHee ONpPEEICHHOW METOUKE SISl PEIICHUS 3a/1a4 UiIu
3a/laHAN 110 MOAYJIIO WM JUCLMIUIMHE B LIEJIOM.

Komriekt 3aJaHuN s

BBITTOJIHEHU A PaCUCTHO-

rpadudeckoit paboThI

11.

Pedepar

[TponaykT CaMOCTOSITEILHON paboThI CTYJEHTA,
MIPEICTABIISIIONTNN COO0M KpaTKOe M3JI0KEHHE B MHUChbMEHHOM
BHJIC TIOJYyYEHHBIX PE3yJbTaTOB TEOPETUUYECKOTO aHaIn3a
ONPENCIICHHON TEeMbI, TJI¢ aBTOpP pPacKphIBacT CYTh
ucCIeayeMOl TpOOJIeMbl, MPUBOIUT PaA3IWYHBICE TOYKH
3pEHMsI, a TAK)KE COOCTBEHHBIC B3TJISIbI HA HEE.

Temsb1 pedpepaTon

12.

Jlokia, cooOmenue

[Tponykt CaMOCTOSTEIbHON paboThI CTYyJCHTA,
OPEICTaBISIIOMIMI  co00il  MyOnMYHOE BBICTYIJICHHE IO
OPEJICTABICHUIO  TOJYYEHHBIX  PE3yJIbTaTOB  PEIICHUS
OTIPEJICIIEHHOM TEMBI.

TeMbl JOKIIan0B, COOOIIECHUI

13.

CobecenoBanune

CpencTBo KOHTPOJISL, OPraHM30BAHHOE KaK CHeIUalbHas
Oeceja mperoiaBaTelis ¢ 00yJaroNIMMCs Ha TEMbI, CBSI3aHHbBIC
C U3y4aeMoi TUCIUIUIMHON, U PACCUNTAHHOE HA BHISICHEHHE
00BEMa 3HaHHI 00yUYaIONIErocs 110 ONpeAeNEHHOMY pa3iely,
TeMe, MpobIeMe U T. .

Bompocsl o Temam / pazaenam
JUCITUTUIAHBI
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14. TBopueckoe 3a1aHue YacTuyHO pernaMeHTHPOBaHHOE 3a/laHUE, UMEIOLIEe Tembl rpynImoBbIX W/HITH
HECTaHJAPTHOE PEIICHUE U MO3BOJIAIONIEE TUATHOCTUPOBATh | MHAUBUIYAJIbHBIX TBOPUYECKUX
YMEHHSI, HHTETPUPOBATh 3HAHUS PA3IMIHBIX 00JIACTeH, 3a/laHui
apryMEHTHPOBATh COOCTBEHHYIO TOUKY 3peHus. MoxkeT
BBITIOJTHATHCS B MHAUBHTyaTbHOM MOPSIIKE WU TPYIIION
00yJaronmxcs

15. Tect CpencTBo KOHTPOJIS, HAITPABJICHHOE HA MTPOBEPKY YPOBHS @DOoH/ TECTOBBIX 3a/IaHUM
OCBOEHUSI KOHTPOJUPYEMOTO TEOPETHUECKOTO 1
MPaKTUYECKOTO MaTeprasa Mo JUJaKTUYECKUM €IUHUIIAM
JTUCIUTITAHBI WJIA TPO(ECCHOHAIBHOTO MOy s, Cuctema
CTaHJapTU3UPOBAHHBIX 3a/IaHUM, TIO3BOJISIONIA
ABTOMAaTU3UPOBATH MPOIEAYPY UBMEPEHHS YPOBHS 3HAHUHN U
YMEHHMH 00y4aromuxcst

16. Occe CpencTBo, MO3BOJIAIONIEE OIEHUTH yMEHHe oOywaromerocs | Temartuka scce
MUCHbMEHHO W3Jlaratb CyTh TIOCTaBJICHHOW MPOOJIEMBI,

CaMOCTOSITEIHHO MPOBOJIUTH aHAJIN3 ATOM MPOOJIEMBI.
17. [IpakTnueckue paboTel | OTO 3amaHus, C TIOMOINBIO KOTOPBIX y  ydamuxcs | Bumsr: HaOJII0IcHHE,
(HpaKTI/ILIeCKOG 3aﬂaHHe) (bOpMI/IPYIOTCSI W Pa3sBUBAIOTCS MPABHIBHBIC IPAKTUYCCKUC | p3MepeHue, OIIBIT,
ACUCTBUA. KOHCTPYMPOBAHHE " 7p.
3aJaHusl  JUId  TPaKTUYECKUX
pabot

18. JlaGopatopHble pabOThI OTO MpoBeleHUE YyYallUMHCS MO 3aJaHuI0 MpenojaBareis | 3ajaHus s J1a0OpaTOPHBIX
ONBITOB €  HUCIOJIb30BAHUEM NPUOOPOB, MPUMEHEHUEM | paboT
WHCTPYMEHTOB U APYTUX TEXHUUYECKUX MPUCTOCOOICHUM.

19. Tpenaxep Texuuyeckoe cpesicTBO, KOTOPOE MOXKET ObITh UCIOJIb30BaHO | KoMmruiekT 3amanuit ans paboThbl
JUIsl KOHTPOJISt IPUOOPETEHHBIX CTYAEHTOM Ha TPEHAXEpE
npodeccnoHaNbHBIX HABBIKOB U YMEHUM M0 YIPABICHUIO
KOHKPETHBIM MaTepUaIbHbIM O0BEKTOM

20. OT4eTsl MO MpaKTUKAM CpenctBo  KOHTpOJis,  MO3BoJIsitomIasi — oOyuaromiemycs |Buasl paboT u  3agaHus Ha

IMPpOACMOHCTPHUPOBATDH O606HICHHBIG 3HAHUSA, YMCHHA U
HpaKTI/I‘IeCKI/Iﬁ OIIBbIT, HpHOGpeTeHHHC 3a BpeMs
IMPOXOKIACHU yqe6H0171 u HpOI/I3BOI[CTBeHHOI>'I ITPAKTHK.

y4eOHYI0 U NPOM3BOJICTBEHHYIO
NPaKTUKY
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OT4eThl 10 NMpaKkTUKaM MO3BOJISIOT KOHTPOJUPOBATh B LIEJIOM
ycoenne OK u I1K o6o3nauennsix B [IITICC3.

21. KonTenT-ananus AHanus 1 OlleHKa B COOTBETCTBUU C KPUTEPUSIMU JOKYMEHTOB | IlepeueHb JOKyMEHTOB
JOKYMEHTaluu (>KypHaJ0B TEOPETUYECKOTO U MTPOU3BOJCTBEHHOIO OOyUeHUs, | MOMJIEKALINX aHAIIU3Y,
XapaKTEPUCTUK, TBOPUYECKUX padOT, THEBHUKOB U OTUETOB IO | KPUTEPUHU OLICHKU
npaxtuke, BKP u np.), cBunerenbcrByrommx o0 ypoBHe
KOMITETEHTHOCTH 00YyJaroIIerocs.
22. HaGmronenue WNucTpyment cbopa nuapopmanuu st ycraHoBieHus (akroB | Llenb, 00beKTH HAOTIOACHNUS,
oOpasery ucTa Jist
(buKcupoBaHUs PE3yIbTaTOB
HaOJIFOIEHUS
23. 3anaHue Ha BKP [[IepeueHb OCHOBHBIX BOMNPOCOB, KOTOpble AOKHBI ObITh | BKP mo cnennansnoctu CI1O
(AMTIIIOMHBII MIPOEKT, PACKPBITHIL B paboTe, a TakkKe YyKa3aHUs Ha OCHOBHBIE
JTUIUIOMHAas paboTa) MH(OpPMaLMOHHBIE UCTOYHHUKH.
24, DK3ameH BxirouaroTes TeopeTHUecKWe M MPAaKTUYECKUE 3a/laHusl Mo | DK3aMeH

yaeOHON TUCITUTUTHHE
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