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COJEP)KAHUE

1.ITacnopt xomriekta KOC 1o yue6HO# TUCIUIUINHE
2.Cnendukauu ¥ BapUaHThl OICHOYHBIX CPEICTB JJIS TEKYIIEH aTTecTalun
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ITACIIOPT
koMiuiekTa KOC no yuyeOHo# nucuuninte «XuMus»

1.1.0061u1ue moa0xeHus

KontponsHo-ouenounsie cpeacrsa (KOC) npeanazHadeHbl Ui KOHTPOJIS U OLIEHKU
00pa30oBaTeNbHBIX TOCTH)KEHUI 00YJaIOUINXCsl, OCBOMBIIHMX MPOrpaMMy y4eOHOU JUCIUTUIMHBI XUMUS

KOC BritoyaroT KOHTPOJIbHBIE MaTE€pHaIbl AJIs IPOBEJCHUS TEKYLET0 KOHTPOJIA U
IPOMEXYTOYHOMU aTTecTanuu B popme 1uddepeHIMpoBaHHOTO 3aueTa (2 cemecTp).

KOC pa3pabotaHbl B COOTBETCTBHH C:
obpazoBarensHoi mporpammoit CITO no cienmansHocTH 13.02.02 TermnocHabxeHue u

TEIUIOTEXHUUYECKOE 000PYIOBAHHE

1.2.Pe3yabTaThl 0CBOEHMSI JUCIHUILIMHBI, TO/JIeKAIIHE TPOBEPKe

Pe3yabTarsl
o0yueHust
(ocBOEHHBIE
yMeHusl,
YCBOEHHbIE
3HAHUA)

HaumeHnoBaHue 3jieMeHTa yMeHMII/3HAHUI

Vi

— Ha3bIBaTb: HU3Y4YCHHBLIC BCHICCTBA II0 TpHBHaJIBHOI;'I N MG)KIIyHleOI[HOfI
HOMCHKIJIATYpPEC;

v2

— OIPCACIIATb: BAJICHTHOCTb M CTCIICHb OKHUCJIICHUA XHUMHYCCKHX 3JICMCHTOB,
THUII XUMHYECKON CBS3H B COCAUHCHUAX, 3apsad MOHA, XapaKTCp CPCAbl B BOAHBLIX
pacTBOpax HCOPraHUYCCKHUX U  OPraHUYCCKHUX COCI[I/IHCHI/II\/'I OKHCIIMTCIIb H
BOCCTAHOBUTCIIb, IPUHAMJIIC)KHOCTh BCHICCTB K PA3HBIM KjIaCCaM HCOPraHNMYCCKUX U
OpTraHUYCCKUX COGﬂHHCHHﬁ;

v3

— XapakTEepU30BaTh: DJIEMEHTbl MaJbIX IIEPUOAOB IO HMX MOJIOKEHHUIO B
[Tepuognueckoit cucrteme JI.MI. MeHnneneeBa; oOmime XUMHYECKHE CBONCTBA
METAJJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKUX M OPraHUYECKHX
COEMHEHUM; CTPOCHUE M XUMHUYECKUE CBOWCTBA M3YUYCHHBIX HEOPTaHUYECKUX U
OPraHUYECKHX COCIMHEHUN;

v4

— OOBACHATH: 3aBUCUMOCTb CBOWCTB BEIIECTB OT HX COCTaBa U CTPOEHMS,
OpUPOZYy XUMHUYECKOW CBSI3M (MOHHOM  KOBAJEHTHOM, METaNIM4ecKO U
BOJIOPOJHOM), 3aBUCHMOCTb CKOpPOCTh XHMHUYECKOM peaklud U [OJIOKEHHE
XUMHUYECKOT'O PaBHOBECHS OT PA3JIUYHBIX (PaKTOPOB;

¥5

— BBINIOJTHATE XUMHYCCKUH OKCIICPUMCHT:. II0 PAaCIIO3HABAHUIO BaKHEHUIITHX
HCOPTaHUYCCKUX U OPTraHUYICCKUX COC,Z[PIHCHPIﬁ;




V6

— TIPOBOAUTH: CAMOCTOSATENBHBI MOUCK XHMMHYECKOH HHGOPMAIMH C
UCTIOb30BAaHUEM  PA3JIMYHBIX  HMCTOYHUKOB (HAyYHO-TIOMYJSPHBIX  M3JAHHM,
KOMITBIOTEPHBIX 0a3 IaHHBIX, pecypcoB MIHTepHETA); NCIIOIB30BaTh KOMITBIOTEPHBIC
TEXHOJIOTUM i 00pabOTKM M Tepenaud XUMHYECKOW HHGpOpMAlMu M ee
IPE/ICTaBICHUS B Pa3INYHBIX (hopmax;

y7

— CBS3bIBaTh: M3YYCHHBIH MaTepual CcO CBOEH  mpodecCHOHATBHON
JeSITEIbHOCTBIO;

V8

— pemiath: pacyeTHBIC 337aYH 110 XUMHUUECKUM (OpMYJIaM U YPaBHEHHSIM.

31

— pOJb XUMHUHU B €CTECTBO3HAHUHU, €€ CBS3b C JPYTUMH €CTECTBEHHBIMU
HayKaM¥, 3HAUYCHUE B )KU3HU COBPEMEHHOTO O0IIECTBA;

32

— BaKHEHIINE XMMHYECKHE TOHSTUS: BEIECTBO, XMMUUECKUN DIIEMEHT, aToM,
MOJIEKYJIa, Macca aTOMOB M MOJIEKYJ, MOH, pajuKaj, aJUIOTPOIHUs, HYKJIHIbl U
U30TOIIHI, aTOMHBIE s-, p-, d-opOuTanu, XUMHYECKas CBSI3b,
AJIEKTPOOTPULIATEILHOCTh, BAJIEHTHOCTb, CTENEHb OKUCICHHS, TUOpUAN3aLUs
opOuTanel, NPOCTPAHCTBEHHOE CTPOCHHWE MOJIEKYJ, MOJb, MOJISIpHAs Macca,
MOJISIpHBI  00BEM  Tra3000pa3HBIX  BEMIECTB, BEIIECTBA MOJEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS, KOMIUIEKCHBIE COCAMHEHHMs], TUCIIEPCHBIE CUCTEMBI,
UCTUHHBIE PACTBOPBL, 3JEKTPOJUTHYECKAs AMCCOLMAIMS, KHCIOTHO-OCHOBHbBIE
peaknuu B BOJAHBIX pacTBOpax, THIPOJU3, OKHCIEHHWE U BOCCTAHOBJICHHUE,
AJIEKTPOJIN3, CKOPOCTh XHMHUYECKOM pEaKkIMM, MEXaHW3M peakluu, KaTajus,
TEIUIoBOM 3¢ (deKT peakuuu, 5SHTAIBIHS, TEIIoTa OO0pa30BaHMS, SHTPOIUS,
XUMHYECKOE paBHOBECHE, KOHCTAHTAa pABHOBECHS, YIJIEPOJAHBIN  CKEJeT,
GbyHKIIMOHANbHAS TPYINa, TOMOJOTHS, CTPYKTypHass U MPOCTPAHCTBEHHAS
M30MEpUsl, MHIYKTUBHBIM M Me30MepHbI 3¢ (deKThl, 3eKTpopuil, HyKIeodui,
OCHOBHBIE TUIIbI pE€aKLUi B HEOPTaHNYECKOW U OPraHUYECKON XUMUM;

33

— OCHOBHBIE€ 3aKOHBl XHMHHU: 3aKOH COXPAHEHHS MAacChl BEIIECTB, 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB, [lepuonnueckuii 3akoH J[.M. MenaeneeBa, 3aKOH
I'ecca, 3akoH ABoranpo;

34

— OCHOBHBIE TEOpUM XHMMHHU: CTPOCHHE aroMa, XHUMHYECKHE CBS3H,
JJIEKTPOJIUTUYECKON AUCCOLMALIMM, KUCIOT U OCHOBAHUH, CTPOCHUs OPTaHUYECKUX
Y HEOPTaHWYECKUX COEIMHEHUH (BKII0OYas CTEPEOXMMHUIO), XMMUUYECKYI0 KHHETHKY
U XUMUYECKYI0 TEPMOJUHAMHUKY;

35

— KiIaccupUKalMI0 M HOMEHKJIATypy HEOPraHWYECKUX M OpraHu4ecKHX
COE€IUHEHMI;

36

— TPUPOHBIE HCTOYHHUKH YTIIEBOAOPOI0OB U CIIOCOOBI UX MepepaboTKH;




37

— BEIIeCTBA M MaTEpHalIbl, LIUPOKO MCIOIb3yEMbIE B IIPAKTUKE: OCHOBHBIE
METaJulbl M CIUIaBbl, I'paduT, KBapl, MUHEpPAIbHbIE YAOOpEHHs, MUHEPAJIbHBIE U
OpraHMYeCKHUEe KHUCIIOTHI, IIEJIOYH, aMMHUAK, YIJIEBOAOPOAbI, (EHOJ, AHWIMH,
METaHOJI, 3TaHOJ, STHICHIJHMKOJb, TJIHULUEPUH, (OPMAaIbACTHI, aleTalbICTHI,
alleTOH, TJII0K03a, caxapo3a, Kpaxmal, KJIeT4aTka, aMUHOKHCIOTBI, OeJKH,
UCKYCCTBCHHBIC BOJIOKHA, Kay4yKH, IIJJACTMAcChl, JKHUpPBI, MbLIA M MOIOLIUE
CpencTBa.




1.3. PacnipenejieHue olleHUBAHNUS Pe3yJIbTATOB 00y4eHHUsI 10 BUAAM KOHTPOJIS

Kox u HaumeHOBaHMe 3JIeMeHTAa YMEHU A WJIM 3HAHUI

Buapl arrecTanuu

Texywuti KOHMpOo.L

Ilpomeosxcymounas
ammecmayus

V1. Ha3biBaTh: H3y4yeHHBIE BEIIECTBA IO TPUBHAIILHOW MJIU MEXIYHAPOIHON HOMEHKIIATYpPE;
OK 2. OpranuzoBbIBaTh COOCTBEHHYIO JAESTEIbHOCTb, BBIOMpATh THUIIOBbIE METOJIbI U CHOCOOBI

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

npodeccuu, MPOosSBIATH K HEH YCTONYMBBIN HHTEpEC.

[ToHnMaTh CyIIHOCTh W COLMAIBHYIO 3HAYUMOCTh W3YYCHHUS XHMHH JUIS CBOCH Oymymiei

KomOunupoBaHHble
3aHATHA, hopma
KOHTPOJISL YCTHAA,
OIpocC
VHIMBUyalIbHBIN

Jugh. 3auem 3a 2
cem.

VY2. Onpenensats: BAIGHTHOCTb U CTETIEHb OKUCICHHUS XUMUYECKUX AJIEMEHTOB, THII XUMUYECKOU CBSI3U B
COCIMHECHMSX, 3aps]l MOHA, XapaKTep CPelbl B BOJHBIX PACTBOPAX HEOPTAHMYECKUX W OPraHUYECKUX
COCIMHEHUI OKUCIUTENh M BOCCTAHOBHUTEIb, MPUHAAJIC)KHOCTh BEIIECTB K pa3HbIM Kjaccam
HEOPraHUYECKUX U OPraHUYECKUX COCTUHEHUI;

OK 4. OcyuiecTBiaTh NMOMCK M UCHOJb30BaHUE HHMOpManmu, HeoOXoaumon s 3()(eKTUBHOTO
BEITIOJTHEHUS MPOPECCHOHANTBHBIX 33124, MPOPECCHOHATBHOTO U INYHOTO PA3BUTHSL.

dopma KOHTPOJISt
yCTHasi U
IIMCBMEHHAs 110
3auery Ne 1

Jug. 3auem 3a 2
cem.

V3. XapakTepu3oBaTh: IEMEHThI MAJIbIX IIEPUOOB 10 UX MOJIOKEHUIO B [lepnonnueckoit cucreme .M.
MenieneeBa; 001ME XUMUUECKUE CBOMICTBAa METAIUIOB, HEMETAJNIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX

dopMa KOHTPOJIA
YCTHas, OIIPOC

U OPraHWYECKUX COCAMHCHHUM; CTPOCHHUEC W XMMHYCCKUC CBOMCTBA H3YYCHHBIX HEOPTaHWYECKMX W | MHIAMBUIYaAIIbHEIM,

OpPraHUYECKUX COCAVHECHUN; IMposepka /1/3 mo

OK 7. CamocTosTenbHO ONMpeesaTh 3a1a4i Npo(ecCHOHAIBHOTO U JIMYHOCTHOTO PAa3BUTHUS, 3aHUMAThCS 3JIEKTPOHHBIM Huep. 3auem 3a 2
caMo00pa3oBaHUEM, OCO3HAHO MIJIAHUPOBATH MOBBIIIEHNE KBATU(UKALINH. nacropTam cem.

OK 4. OcyuiecTBisTh TOMCK M HCIONb30BaHUE HH(POPMAUH, HEOOXOAUMOU Ui IPHEKTUBHOTO | y pnivacienx

BBITIOJTHEHUS TPOPECCUOHANBHBIX 3a/1a4, TPO(PECCHOHAIBHOTO U IMYHOTO PA3BUTHSI. 3TIeMEHTOR

V4. O6BACHATD: 3aBHCUMOCTh CBOMCTB BENIECTB OT UX COCTAaBa U CTPOEHUs, IIPUPOLY XUMUUecKoi cpsasu | KOMOMHHpOBaHHbIE

(MOHHOW KOBaJICHTHOM, METAITHYECKON W BOJIOPOIHOI ), 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peakiuu u | 3aHATUS ,popma

XUMHUYECKOTO PaBHOBECHUS OT PA3UYHBIX (PaKTOPOB;
OK 6. PaboraTh B KOJUIEKTHBE U KOMaHjae, 3PQPEKTUBHO OOIIATHCS C KOJUIEraMH, PYKOBOJCTBOM,
NOTPeOUTENAMHU.

KOHTpOJISI ~ yCTHas,
ompoc
VHJIMBU1yaJIbHBIH,

Hudgh. 3auem 3a 2
cem.




nabopaTopHas
pabota Nel, Ne3

V5. BbINOMHATE XMUMHYECKUN OHKCIEPUMEHT: MO pACHO3HABAaHUIO BaXKHEHMIIMX HEOPraHUYeCKUX U
OPraHUYEeCKUX COCIUHECHUM;

OK 5. Hcnonws3oBarh HMH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH B NPOodecCHOHATbHON
NESITEIbHOCTH.

OK 7. CamoCTOSTENBHO ONPEAEIATh 3a/1a4i MPo(ecCHOHATBHOTO U JTUYHOCTHOTO Pa3BUTHS, 3aHUMATHCS
caM000pazoBaHHEM, OCO3HAHO IJIAHUPOBATH MOBBILICHUE KBaTH(DUKALINH.

JlaGopaTopHbIie
3aHSATHS
porpaMme
IUCHUIUIMHEL B 1
cemecTpe

1o

Jug. 3auem 3a 2
cem.

V6. IIpoBoIUTh: CAaMOCTOSATENBHBIA MMOMCK XUMHUUYECKOW MH(OPMAIMKM C UCIOJIBb30BAaHUEM Ppa3IMUYHBIX
HUCTOYHUKOB (HAy4YHO-TIONYJSPHBIX M3JAAHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB WHTepHera);
HCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOIMU AJIs 00pabOTKH U Meperauu XMMUYeCKoi nHpopMmaluu 1 ee
IIPEJICTaBICHUS B pa3IMYHbIX (hopMax;

OK 2. Opranu3oBbiBaTb COOCTBEHHYIO [J€STEIbHOCTb, BbIOMPATh TUIOBBIE METOABI U CIIOCOOBI

KomOunnpoBaHHbIe
3aHSTHS, ¢bopma
KOHTpPOJISL  yCTHa,
orpoc

Jug. 3auem 3a 2

VHIUBUYAJIbHBIH, cen
BBITIIOJTHEHUS MPOPECCUOHANBHBIX 3a/1a4, OLEHUBATh UX IPPEKTUBHOCTh U KAUECTBO. 3aCITyIINBAHHE '
OK 6(.3 Paborarh B KoJuleKTHBE M KoMaHze, 3(p(eKTHBHO 0OImATBCA € KOJUIEraMH, PYKOBOJICTBOM, JIOKJIAJIOB,
MOTPEOUTENSAMHU. pedepaToB

Komb6unupoBanHubie

3aHATUA, ¢dbopma

V7. CBsA3bIBaTh: U3Y4EHHBIN MaTepuai co CBOeH MpoecCHOHATbHON AeATEIbHOCTHIO;

OK 6. PaboraTh B KOJUIEKTHBE W KOMaHze, 3(PQPEKTUBHO OOIIATHCS C KOJJIEraMH, PYKOBOJICTBOM,
MOTPEOUTENSIMHU.

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO JESTEIbHOCTb, BbIOWpaThb THUIIOBBIE METOJbl U CIIOCOOBI
BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3(P(PEKTUBHOCTH U KaYECTBO.

KOHTpPOJISI  yCTHas,
MMCbMEHHas, OIpocC
VH/IMBUIYaJIbHBIH,

yuactue B KBH no
xuMud B 1 u BO 2

cemecTpax Ha
TEMY: «XuMmus
BOKpPYT Hacy;

«XumMus MIpUXOaUT
Ha IMTOMOIIb»

Jugh. 3auem 3a 2
cem.

V8. pemiath: pacyeTHbIE 3374l 10 XUMHUYECKUM (DOpPMYyJIaM U ypaBHEHUSIM.
OK 1. TIloHumarh CYIIHOCTb M COLMAJbHYIO 3HAYUMOCTh H3YYEHHUS XUMHMM I CBOeH Oymyluei

KomOunupoBaHHble
3aHSTHS, ¢dopma

Hudgh. 3auem 3a 2
cem.




npodeccuu, MPOSBIIATh K HEH YCTONYHBBIN HHTEPEC.

KOHTpPOJSL  yCTHaf,

OK 2. OpraHu3oBblBaThb COOCTBEHHYIO [€ATEILHOCTb, BBIOMpPATh THIIOBBIE METOIABI U CIIOCOOBI | OIPOC

BBITIOJTHEHUS MPO(PECCUOHANBHBIX 3a/1a4, OLICHUBATh UX 3((EKTUBHOCTh U KaUueCTBO. VIHIMBU Ty a T bHbIH

OK 7. CaMOCTOATENBHO ONPENENsTh 3a1a49H PO(YECCHOHAIBHOTO M JIMYHOCTHOTO PasBUTHSL, 3aHUMATBCS | [IpakTrHyecKue

caMo00pa3oBaHUEM, OCO3HAHO MJIAHUPOBATH MMOBBIILICHUE KBATH(PUKAIIUH. pa6otsr Ne 1,2,3,4,5

OK 5. MHcnonb3oBarh WHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJIOTUM B MPOQPECCHOHATHHON 3aciymuBanue

€S TEIIbHOCTH.

A JIOKJIAIOB,
pedeparon

3. 1. Ponp XxuMHUM B €CTECTBO3HAHUH, €€ CBSI3b C JPYTMMH €CTECTBEHHBIMH HayKaMmH, 3HaueHue B >ku3Hu | KomOuHMpOBaHHbBIE

COBPEMEHHOT0 00IIIeCTBa; 3aHATHA, ¢bopma

KOHTpOJISL  yCTHas,
MACbMEHHAs, OIPOC

Jug. 3auem 3a 2
cem.

VH/UBU]lyaJIbHbIH,
(bpoHTAIBHBIN
3. 2. BaxHeiiline XUMHUYECKUE TOHSATUS: BEIIECTBO, XUMHUYECKUM 3JIEMEHT, aTOM, MOJjeKyna, macca | KomOuHupoBaHHbIe
aTOMOB M MOJIEKYJI, MOH, paadKall, aJUIOTPOIHs, HYKJIHIbl W H30TOIbI, aTOMHbIE S-, P-, d-OpOWTa M, | 3aHATHUS, dhopma
XUMHUYECKask CBsA3b, JJIEKTPOOTPULIATENBHOCTh, BAJICHTHOCTb, CTENEHb OKHMCIEHHs, TUOPMIAM3ALMSA | KOHTPOIS YCTHAd,
opOuTanei, NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN, MOJIb, MOJSIPHAas Macca, MOJPHBIA 00BEM | rmuchMeHHast, OIpoc
ra3000pa3HBIX BEIIECTB, BEIIECTBA MOJEKYJISIPHOTO M HEMOJEKYJSIPHOTO CTPOCHUS, KOMILJIEKCHbBIS VIHIHBHTyalIbHBIH,
COE/IMHEHHS, JINCTICPCHBIE CHCTEMBI, HCTHHHBIC PACTBOPBI, HIEKTPOTMTHYECKAs IMCCOIHMAINS, KHCTOTHO | (hpoHTAIbHBIIL Tluc. saem 3a 2
OCHOBHBIC PEAKIIMM B BOJHBIX PACTBOPAX, THAPOJIU3, OKHUCICHHUE H BOCCTAHOBJIEHUE, JJIEKTPOJIM3,
CKOPOCTh XMMHUYECKOM peaklMy, MEXaHU3M PEaKIuH, KaTallu3, TeIIoBoi A (heKT peakinu, YHTAIbIIuS, cem.
TeII0Ta 00pa30BaHuUs, SHTPOIIHSI, XUMUUECKOE PaBHOBECHE, KOHCTAHTA PABHOBECHUSI, YTIIEPOJIHBIN CKEJIET,
(GyHKIIMOHATBHAS TPYIINa, TOMOJIOTHSA, CTPYKTYpHas U MPOCTPAHCTBEHHAs M30MEpHUs, WHAYKTUBHBIA U
Me30MepHbIH 3G (eKTh, daeKkTpodua, HyKJIeo(hHus, OCHOBHBIE THIBI PEAKIIUA B HEOPTaHUYECKOU M
OpraHUYeCcKON XUMUH;
3. 3. OcHOBHBIE 3aKOHBI XMMHH: 3aKOH COXpPaHEHHUS MAacChl BEIIECTB, 3aKOH IOCTOSHCTBa cocTaBa | KoMOMHUpOBaHHBIE
BemiecTB, [lepuonnueckuii 3akon [[.1. MennaeneeBa, 3akoH ['ecca, 3akoH ABorajipo; 3aHATHUS, dopma | Jug. 3auem 3a 2

KOHTpOJISI ~ yCTHas,
MMACbMEHHAs!, OIIPOC

cem.




WHIUBUyaJIbHBIH,
(bpoHTATBHBII

3. 4. OCHOBHbIE TEOPUU XUMHUU: CTPOCHUE aTOMA, XUMUYECKUE CBSI3U, FJICKTPOJIUTUUECKON TUCCOIHAIINH,
KHUCJIOT U OCHOBAHHU, CTPOEHHUSI OPraHUYECKHUX U HEOPTaHUYECKUX COCTMHEHU;

KomOunupoBaHHble
3aHSTHS, ¢bopma
KOHTpPOJSL ~ yCTHas,
UCbMEHHas!, OIPOC
VHIMBU1yaJIbHBIN,
(bpOoHTATBHBIN

Judh. 3auem 3a 2
cem.

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

KomOunupoBaHHbIe
3aHSTHS, ¢bopma
KOHTpPOJIL  yCTHa,
NUCbMEHHAs!, OIPOC
VHIMBHyaJIbHBIH,
(hbpOoHTAIBHBIN

Jug. 3auem 3a 2
cem.

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

Komb6unupoBanHbie
3aHATHUA, dhopma
KOHTpOJISl ~ yCTHas,
MUCHMEHHAs!, OIPOC
VH/IUBUAYaJIbHBIH,
(poHTaNbHBIN

Jug. 3auem 3a 2
cem.

3. 7. BemectBa U Marepuaibl, HIUPOKO HCIIOIB3YeMbI€ B TMPAKTUKE: OCHOBHBIC METAJUIBI M CILIABHI,
rpadut, KBapll, MUHEpallbHbIE yIOOpPEHUs, MUHEPAIbHBIE U OPraHUYEeCKHE KUCIOTHI, IMIEI0YH, aMMHAK,
YIIIEBOJOPObI, (DEHON, AaHWIMH, METAHOJ, OJTAaHOJ, JTHJICHIJIMKOIb, TJIUIEPUH, (OpMaIbIETH]I,
areTanabJAeTU/I, alleTOH, TII0K03a, caxapo3a, KpaxMal, KIeTuaTka, aMIHOKUCIIOTHI, OCJIKH, UCKYCCTBEHHbIS
BOJIOKHA, Kay4yKH, IJIACTMACCHI, )KUPBI, MbLJIa U MOIOIIIUE CPEACTBA.

Komb6unmnpoBanHubie
3aHATUA, ¢dbopma
KOHTpPOJIA  yCTHas,
IIUCbMEHHAs, OIPOC
VHIUBUYTbHBIH,
({bpoHTaTbHBIN

Jug. 3auem 3a 2
cem.




1.4. PacnipenejieHue TUIIOB OLIEHOYHBIX CPEACTB MO 3JIeMEHTAM 3HAHUI U YMEHUIl TeKylero KOHTPOJIst

Coaep:xanue y4edGHOT0 Tun KOHTPOJILHOIO 3a1aHus’

Marepuasa 1o Y1 |¥2 |¥V3 V4 |[Y5|VY6 |[¥Y7T |[V8 |31 32 33 34 35 36 37
nporpamme Y/

Paznen. 1 Heopranuveckasi XuMus

4 17

Tema 1.1.
Beenenue. Ilpeamer
xumun. OCHOBHbIE
NepBoOHAYa/IbHbIE
TIOHATHS U 3aKOHBI
XHMHH..

Tema 1.2. 3 3 9 17 111 | 17 9 12 12 11,12
Ilepuoguyecknii 3aKoH, 2
Ilepuoguyeckas
CHCTeMa XMMHYECKUX
3jaemenToB JI.H.
Menpeieesa 1 CTpOCHUE
aroma

Tema 1.3. 17 12
CrtpoeHne BelecTna.

Tema 1.4. 3 17 111 |17 17 9

Bopa. PacTBopbl. 2

DjleKTpoIUTHYECKAS
AUCCOIUAIHS.

Tema 1.5. 17 9 12
Kaaccnpuxanus
HEOPraHu4YecKUuxX
COeIMHEHHNH U uX

CBOJiCTBA.

Tema 1.6. 1717 | 17 11,1 | 17 17
XHMHYeCKHe peakiuH. 2

Tema 1.7 3 17 3 11,12 12
MeTaJIbI 1 HEMETAJJIBI

Paszoen 2. Oprannyeckasi XumMus

Tema 2.1. OcHOBHBIE ‘ ‘ ‘ ‘ ‘ 17 ‘ 11,12 ‘ ‘ ‘ ‘ ‘ 9 ‘ 12 ‘ ‘ ‘ 11,12




NMOHATHS OPraHNYecKoi
XUMMHA 7| Teopus
CTPOEHHs1 OPraHUYecKUXx
coeTUHEeHUI AM.

Byrtaeposa

Tema 2.2.
Yraesoaopoasl u ux
NPUPOIHbIEC HCTOYHHUKH.

17

17

12

11,12

Tema 2.3.
Kucaopoaconep:kamue
OpraHu4ecKue
COeTUHEHUI.

17

11,12

17

17

12

Tema 2.4.
A3oTcoaepaxamiue
OpraHu4ecKue coeJUHeHUsl.
IHoumepsl.

17

17

17

Tema 2.5.
YrieBoabl

17

11,12

17

12

11,12

aTTecTaluu

1.5. PacnipenesieHue THIIOB OLIEHOYHBIX CPEICTB IO

3JIEeMEHTAM 3HAHMUA U YMEHMH KOHTPOJJHUPYEMbIX

Ha MPOMEKYTOYHOM

Conepxanue
y4eOHOro marepuaJia
1o nporpamme Y J{

Tun KOHTPOJILHOTO 3a1AHUA

2

Y1

Y2

Y3

Y4

Y5

Yo

Y7

Y8

31

32

33

34

35

36

37

Pa3zoen 1.
Heopranuueckas
XUMUSA

4

4

4

4

4

4

Pa3zoen 2.
Opranuveckas
XUMHS

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24




CIHEOUPUKALNIUA OHEHOYHBIX CPEACTB

2.1. Haznauenne

Crnenudukanueil yCTaHaBIUBAIOTCS TPEOOBAaHUS K COJCPKAHUIO U O()OPMIICHHUIO BapUaHTOB
OLICHOYHOI'O CpEJCTBA: IMpakTU4eckas pabora (IpakTHYECKOe 3aJaHuE), YCTHBIH OIpocC,
pellieHre Pa3HOYPOBHEBBIX YUEOHBIX 3a/1a4, JOKJIa1bI(COOOIICHNUS), pedepart.

[IpakTnueckast pabora (IpakTHUYECKOe 3aJaHHe), YCTHBIM OINpoc, pelleHHue Pa3HOYPOBHEBBIX
y4eOHBIX 3a7a4, JOKJIAIbI/COO0IICHHs, pedepaT MpeIHa3HaueHbl JUIsl TEKYIIero KOHTPOJS U
OIICHKM 3HAHUW M YMEHUH CTYACHTOB IO MPOTpaMMe Y4eOHOW AUCIUTUTMHBI XHUMHS OCHOBHOM

npodeccuonansHoi  oOpa3oBarensHO mporpammbl  CIIO mo cmemmansHocTH: 13.02.02
TerutocHabXeHUE U TEIUIOTEXHUYECKOE 000pyI0BaHUE

2.2. KOHTHHTEHT aTTecTyeMbIX: (cmyodeumul 1 Kypca).

2.3. ®opma U YCJIOBUS ATTECTAIUN:

Texymuii KOHTPOJIb MPOXOJUT IO TeMaM Y4eOHOW JAMCHUILIIMHBI CAMOCTOSATEIBHBIX 33JJaHUM,

npakTruueckux padot Nel, Ne2, BompocoB st

CaMOTIPOBEPKH.

[MpomexxyTrouHasi — arrecrainms npoBoauTcs B (opme auddepeHnmpoBaHHOro 3auera (2
CEeMECTp) M  IpPU IMOJOKUTEIbHBIX pe3yJbTaTax TEKYIIEro KOHTPOIsA
BBITIOJTHEHUS BCEX IIPAKTUUECKUX U JTJAOOPaTOPHBIX padoT.

2.4.BpemMs BbINOJTHEHUSA:

Ha BBIMOTHEHHE TEKYIIET0 KOHTPOJIS OTBOJIUTCS:
npakTHYeckas padoTa (MmpakTu4eckoe 3aaaHue) — 45 MuH,

YCTHBIN orpoc — 15 MuH,
KOHTpOJIbHast paboTa — 45 MUH,

pelIeHrne pa3HOYPOBHEBBIX yueOHBIX 3a1ad — 90 MuH,
noKIab1/coobieHus — 1 yac (moaroroska), 20 MUH (3aciIylIMBaHuUE),
pedepar — 1-2 yaca (nmucbmeHHbI#), 10 MuH (00CyX)IeHHE).
Ha noaroroBky u Hanucanue nuddepeHInpoBanHoro 3auera (45-60 MUHyT).

U YCICHIHOTO

2.5.PexoMenayemasi JinTeparypa 1Jisi pa3padoTKH OLEHOYHBIX CPEICTB 1
NMOATOTOBKH 00y4al0IUXCcs K aTTeCTaluH.

Knuroo6ecneueHHocTh
Bubanorpadgmyeckoe onucanue U3IaHust OcnoBnas/ KOT-B0.9K3
(aBTOp, 3araBue, l?;ﬁ[,c z«ec)To U IO/ M31AHMS, | JOMOJHUTEILHAA 5 6146..11 ‘DJeKTpOHHbIE
p auTepaTypa | L roy, | Pecypent
['muuka, H. JI. OCH OBbC Opaiit
O6mas xumust B 2 T. Tom 1 : ydeOHUK Jist
CIIO / T'niunka H. JI. ; mox pexn. [Tonkosa B. A.,
babkosa A. B. - 20-e u3z., nep. u jgor. -
Mockaa : FOpaiir, 2021. - 349 c. -
(ITpoeccuonanpHOE 0Opa3oBaHue).
['muuka, H. JI. OCH OBbC Opaiit
OO6mas xumust B 2 T. Tom 2 : y4eOHUK ISt
CIIO / T'munka H. JI. ; mox pexn. ITonkosa B. A.,
babkosa A. B. - 20-e u3z., nep. u jgor. -
Mocksa : FOpaiir, 2021. - 383 c. -
(ITpodeccronanpHOE 00pa3OBaHUe).
Huxombckuii, A. b. OCH DBbC FOpaiit
XuMus | yUeOHUK U TIPAKTUKYM JJIs
CIIO / Huxonbckuii A. B., CyBopos A. B. -
2-e u31., nep. u gon. - Mockaa : FOpaiir, 2021. -



https://urait.ru/bcode/470016
https://urait.ru/bcode/470485
https://urait.ru/bcode/471399

507 c. - (IlpodeccuonanpHoe 00pa3oBaHUE).

3aiiies, O. C.

Xumusi. JlabopaTopHBINA MPAKTUKYM U COOPHHK
3agad : yaeoHoe nocobue mis CI1O / aiires O.
C. - Mockaa : IOpaiit, 2021. - 202 c. -
(ITpodheccronanpHOE 00Opa3oBaHME).

OCH

DbC IOpait

Tynukun, E. U.

Xumus. B 2 4. Yacte 1. O0mias u
HEOpraHWYeCcKasi XUMHUsI | YYeOHUK IS

CIIO / Tynukwus E. U. - 2-¢ uz ., ucnp. ¥ JO1I. -
Mocksa : Opaiit, 2021. - 385 c. -
(ITpodheccronanpHOE 0Opa3oOBaHME).

ITo1I.

ObC HOpaiit

Tynukun, E. U.

Xumusi. B 2 4. Yacte 2. Oprannyeckas

xumus ;. yaeouuk s CITO / Tynukun E. U. -
2-e u31., ucnp. u jgoi. - Mocksa : FOpaiit, 2021.
- 197 c. - (IlpodeccnonanpHOE 00pa3oBaHue).

ObC HOpaiit

MapteiHoBa, T. B.

XuMus : y4eOHHUK U MPAKTUKYM ISt

CIIO / Mapteinosa T. B., Apramonosa 1. B.,
l'onynos E. b. ; mox o611 pea. MapteiHoBoit T.
B. - 2-¢ u31., ucnp. u JI01. -

Mocksa : FOpaiit, 2021. - 368 c. -
(ITpodheccronanpHOE 00Opa3OBaHME).

VTOII

ObC IOpaiit

JIebenes, 10. A.

Xumus : yaeonuk aist CI1O / Jlebenes 10. A.,
Danees I'. H., 'ony6es A. M., lllarmoBan B. H. ;
nox oomr. pex. @aneesa I'. H. - 2-e usn., nep. u
mor. - Mockaa : IOpaiit, 2021. - 431 c. -
(ITpodheccronanpHOE 00Opa3OBaHME).

o

ObC HOpaiit

JIebenes, 10. A.

XuMus. 3ajauHuK ;| yueOHoe nocodue ass
CITO / oz o6, pen. @aneesa I'. H.

- Mockasa : FOpaiit, 2021. - 236 ¢c. -
(ITpoeccronanbHOE 0Opa3oBaHUe).

J1OII

ObC HOpaiit

Oneiinnkos, H. H.

Xumusi. ATTOPUTMBI pelIeHHs 3a/1a4 U

TECTHI : yueOHOe Tocodue s

CIIO / Oneitaukos H. H., Mypasbesa I'. I1. - 3-e
W3]1., UCTIP. | 7011 - MockBa : FOpaiit, 2021. --
249 c. - (ITpodheccnonanbHoe 00pa3oBaHue).

on

ObC IOpaiit

2. BAPUAHTBI OHEHOYHBIX CPEACTB

B stom pasaeiic H606XO,Z[I/IMO MNpEACTaBUTL KOMIUICKT 3al[aHI/II71, paBpaGOTaHHLIﬁ 10
OII€CHOYHOI'O

COOTBETCTBYIOIICH  y4yeOHOW  AWCIUIUIMHE.

[Tpu

pa3zpaboTke

PCKOMCHAYCTCA BOCIIOJIb30BATHCA IMTPEACTABIICHHBIMU HUIKC MAKE€TAMU OLICHOYHLIX CPCACTB.

Kommrekt makeToB OLCHOYHBIX CPCACTB JIA OLCHKHU C(l)OpMI/IpOBaHHOCTI/I 9JICMCHTOB
O6H_II/IX n HpO(I)eCCI/IOHaJ'ILHLIX KOMHCTCHI_II/Iﬁ o BUAY HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTU C

HCIIOJIb30BaHUEM Pa3InyHbl (JOPM MPUBENIEH HIDKE.

cpezacTsa


https://urait.ru/bcode/471405
https://urait.ru/bcode/471601
https://urait.ru/bcode/471602
https://urait.ru/bcode/469554
https://urait.ru/bcode/470929
https://urait.ru/bcode/470947
https://urait.ru/bcode/471732

TemaTuka 32a4eTOB 110 HEOPraHM4YECKOH XMMHUH B IIePBOM cemecTpe Ha 1 Kypce:

1.

o

3Haku xumudeckux sjemMeHToB (10 MeramioB, 10 HemeTamioB), BBIBOJ (GOpMYI
OKCHJIOB COOTBETCTBYIOIIMX 10 3aJaHuI0 dieMeHToB uepe3 HOK.

Tunsl peakuuii Mo KOJMIMYECTBEHHOMY IMPU3HAKY, PAacCTaHOBKAa KOA(P(UIIUEHTOB,
OIIpE/IEJICHUE KJIACCOB BEILIECTB.

OnpeneneHue, MNOJYyYEHHE, XHUMHYECKHME CBOMCTBA OCHOBHBIX  KHCJIOTHBIX
aM(pOTEePHBIX OKCHUJIOB.

OnpeneneHne, HOMEHKJIATypa, XMMHUYECKHE CBOMCTBA, MOJYYEHHE OCHOBAaHUM Ha
ocHoBe TO/I.

CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB MaJIbIX M OOJIBIINX MEPHOIOB.

JIMKTaHT 110 TEPMUHOJIOTHUH.

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

N WD

YcrHbIe 3a4€Thl (BCe TaOIHUIIBI IT0 TEMaM IIPOTPaMMBbI)
J1/3 Nel o ankanam

J1/3 Ne2 1o ankeHam

J1/3 Ne3 o ajikuHam

J1/3 Ned 1o cimpram

[TucbMeHHBIE 3a4eThI

2.1 Tlo Teopuu bytiiepoBa A. M. — MMCbMEHHBII OIPOC B KJ1acce

2.2 Tlo nukoankanaM - TUCEMEHHBIN OTPOC B KJIacce

2.3 Ilo ankanueHam - MMCbMEHHBIH OIPOC B K1acce

2.4 Tlo apoMaTH4eCKUM YIJIEBOAOPOJAM - MMCbMEHHBII ONPOC B Ki1acce

2.5 Tlo anperuaam - MUCHMEHHBIN OIPOC B KJIacce

Ilpumeyanus:
1. TemaTruka 3a4eToB M [I/3 CTPOUTCH MO CXeMe:
1.1 Onpenenenue, knaccudukaius, HoMeHkIaTypa (3 mpousBosibHbIE (HOPMBI C
paaMKanaMy, N0 KOTOPHIM JAIOTCS HA3BAHUS);
1.2 M30oMepust KOHKPETHOTO BeIlecTBA C MpPUMEpPaMU U yKa3aHHEM BHJA
HU30MEPUH;
1.3 Xumnueckue cBOMCTBa KOHKPETHBIX BEIIECTB MO 33/aHUIO /3 HAa OCHOBE
YpaBHEHUH peaKIuii;
1.4 Tlonyuenue
2. Ilpu cocraBneHnHn ypaBHEHHI 0053aTENbHO MAIOTCS HA3BaHUS PEAKIIUSM,
BELIECTBAM, YKa3bIBAIOTCSA UX TOMOJIOTHYECKHE Psabl. TeMaTHKH NPaKTHYEeCKHX
padoT no xumuu Ha 1 Kypce
2.1 Ilpaktuyeckoe 3ansatue Nel mo TOM: «CocraBieHue ypaBHEHUH peakiuii
TUIPOJIN3a COJIEH;
2.2 llpaktuyeckoe 3ansTHe Ne2 «PemeHue ypaBHEHHH  OKHMCIHTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUI METOAOM JIEKTPOHHOTO OajiaHCcay;
2.3 Ilpaktuyeckoe 3ansthe Ne3 «PemieHue 3a7ad ¥ yOpaXHEHHH MO allkaHaw,
LUKJIOAJIKaHaM, allkaJIueHaM;
2.4 Tlpaktuueckoe 3anstTue Ned «PemieHue 3afay W yInpakKHEHHH 1O allkeHaM,
aJIKUHaM, apeHaMm»;
2.5 Tlpaxtnyeckoe 3ansTHe NoS «PermreHue 3amaq u yImpakKHEHUW IO CITUPTaM,
¢deHnonaM, anbaeruiamM, KapoOOHOBBIM KHCIOTaM.



IIpakTuueckoe

HBIX COJIEH».

2.6 Ilpaktrueckoe 3anstue Ne6 «Pemienne 3a1a4 v yopaxKHEHHH 110 KUPam»»
TemaTuka jadapaTopHbIX padoT 10 XMMHH Ha NIEPBOM Kypce:

1.

2.

10.
11.

12.

JlaGopatopnast pabora Nel «MccnegoBaHue 3aBUCHMOCTH CKOPOCTH
peaklMK OT KOHLEHTPAIUU PEarupyromnX BEeIIeCTB U TEMIIEPATYPhI».
JlaGopaTopnass pabGota Ne2 «IIpoBeneHue peakiuu oOOMEHAa MEXIy
pacTBOpaMH BIIEKTPOJIMTOB, COMPOBOXKAAIOLIMXCS 0Opa3oBaHUEM Ta3a,
0CaJIKa U MAJIOAMCCOLMUPYIOLIETO BEIIECTBAY.

Jlabopatopnast pabdora Ne3 «I'maponu3 coseil, UCHbITAaHUE PACTBOPOB
coJiell HHIUKATOPaMu.

Jlaboparopuas pabora Ned4 «OmpeneneHue KHUCIOTHBIX OCTAaTKOB Ha
OCHOBE KaueCTBEHHBIX peakuuid Ha Cyab(aT-uoHbl, XJIOPUI-HOHBI,
OpOMUI-UOHBI, HOAUI-UOHBI.

JlaGopatopHass pabora Ne5S «YcTpaHeHHME BPEMEHHOM M ITOCTOSIHHOM
YKECTKOCTHU BObI».

JlaGopaTtopnast pabora Ne6 «McciemoBanue B3auMOICHCTBUS METAIIIOB C
kucnoramu. Kaposus MetaimioBy»

Jlaboparopuas pabGota Ne7 «OmpezneneHue yriepoaa M BOAOpOJIa B
OpPraHUYECKOM BEIIECTBEY.

Jlaboparopuas padora Ne® «llomydyeHue 3TuieHa U3 STUIOBOTO CIUPTa U
M3YyYECHHUE €r0 CBOMCTBY.

Jlaboparopuas pabota Ne9 «llonydeHue aneTuieHa u3 kapOuaa Kalblus
Y U3YYECHHE €TI0 CBOMCTB)

JlabGopaTtopnas padora Nel( «VcciaenoBaHue CBOMCTB CITUPTOBY.
JlaGopatopnast pabora Nell «lccinemoBanue CBOWMCTB allbJIETHAOB H
KETOHOBY.

Jlaboparopuass pabora Nel2 «lccrmenoBaHue CBOWCTB KapOOHOBBIX
KHUCTIOT».

3anaTHe Ne 1 «CocraBieHue YypaBHeHMH peakuMii ruapoJu3a pas3iuy-

[{enb paboTsl: [IpoBepuTh Ha MPAKTUKE YMEHUS yHalIUXCs

YPaBHeHI/IH pCaKkuuun HOHHOT'O O6MeHa, TUapOoJIn3a coJIeil.

1.

OHpe,I[CJ'II/ITB KJIaCC U XapaKTep CICAYIOIMUX BCIICCTB, AJIs BCUICCTB

SJICKTPOJHUTOB COCTABUTH YPABHCHUSA PCAKIIUU JUCCOLTHUALINH.

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, H2S, HBr, Brz, SO2
KOH, Ca(N03)2, HNOs3, CuS, Clz, ZnO, AgCl
H2S04, SO3, N2, Mg(OH)2, AICl3, K20, S
ZnCl2,N20s, H2S03, CaO, Fe(OH)s, SO, NazS
AL203, NO, KC1, MgS04, FeCls, C, H2SiOs.

CocTaBUTh YpaBHEHUS PEAKIIUI MEXY CICITYIOIIMMHU BEIIECTBAMH B

MOJIEKYJISIPHOM, MOJIHOM U KpaTKON MOHHOM (opmax:

2.1
2.1
2.2
2.2
2.3

cynbdar HATpHUs U XJIOpUa 6apust

TUAPOKCHU Oapus U XJIopua Meau (2)

cynbduI HATPUS U XJIOPUA MeaH (2)

TUAPOKCUI HATPpUA U CEPHAA KHUCJIIOTa

cepHasi KUCIIoTa U OKcua Menu (2)



2.3
2.4
2.4
2.5
2.5
2.6
2.6
3.

TUAPOKCHI HATpus U cyabdar menu (2)
THJIPOKCHUJ KaJIMsl ¥ Q30THAS KUCIIOTa
cynbhun kanus u cyabdar mean (2)
CepHasi KUCIIOTa U OKCHUJI KaJIHsI
rUIpOKCU Kaimus u pocopHas Kkuciiora
a30THasl KUCJIOTA U OKCHUJI KaJTusl

HUTpAT cepedpa 1 XIJIopua Oapus

CocTaBuTh ypaBHEHMsI peaKLUii THIPOIN3a CIEAYIOIUX COJIEH B MOJIEKYJISIPHOM,

MOJIHOM U KpaTKO MOHHOU (hopMax, ONPeNIeIUTh XapaKTep Cpeabl:

3.1
3.2
3.3
3.4
3.5
3.6

K2S, CuCly, KCI

KC1, MgClz, NaxS

KNOs3, FeCl2, Na>S03

NaCl, FeClz, NazSiO3
K3COs3, Ba(N03)2 ,Mg(NO03)2
K2SiOs3, BaCly, Fe(N03).

HpaRanecxoe 3anaTue Ne 2 «Pemenne ypaBHeHI/Iﬁ OKHC/IUTECIbHO-BOCCTAHOBUTECIBbHBIX peaRum‘fl

METOJAO0M JICKTPOHHOI'0 oajsancay.

Lenp paboTHL:

IIpoBepuTh 3HAHUS Yy4YAIUXCS II0 YMEHHUIO PEIIAaTh YPABHEHUS OKUCIUTEIBHO-

BOCCTaHOBHUTCIIbHBIX pCaKLII/Ifl METOAOM 3JICKTPOHHOI'O Oananca.

33Z[aHI/Ie: Pemmts YpaBHCHUA CIICAYIOIIUX OKHCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ MECTOAOM

3JIEKTPOHHOTO OajaHca.






IIpakTnyeckoe 3ansitue Ne3 «Pemenne 3a1a4 u ynpaxHeHUH 10 ajJIKaHAM,
HUKJI0ATKAHAM, AJIKATHEHAM))

1. CocTaBuTb 10 3 MPOU3BOJIbLHBIX CTPYKTYPHBIX hopmy.si ¢ 1, 2, 3 pagukanamMu st
AJIKAHOB, IMKJI0AJIKAHOB, aJIKaINeHOB. /[aTh UM Ha3BaHuUe.

2. 3aKOHYHUTH YPAaBHEHUSA CJIAYIOIIMX PeaKUMid, 1aTh HA3BAHHUS PeaKIUAM,
BellleCTBAM, YKa3aTh UX TOMOJIOTHYECKH e PSAbI:

B (I) B (II)
CH4+C1,-> C4H10+C12->
CaHe+0O2-> C3H4+0O2->
C4Hs+Br-> CsHiot+Bro->
n (CH,=CHy)-> n(CH2=CH-CH=CH,)->

3. PacueTHble 3a1a4n:
B(I) Kakoit 06beM KHCII0pO/1a OKAET Ha COKUTaHue 2-yX MOJIb STaHa?
B(I1) Ckosbko MOJIb METaHa IOWICT Ha B3auMozelicTBre co 160r kucinopoaa?

IIpakTuyeckoe 3anaTHe Ne 4 «Perienue 3a7a4 U ynpaxHeHHUI M0 alKeHaM, aIKHMHaM, apeHam»»

1. CocTaBUTB 110 3 NPOU3BOJIBHBIX CTPYKTYPHBIX GopMyJisl ¢ 1, 2, 3 pagukajaMu AJs
aJIKeHOB, AJIKHHOB, apeHoB. /[aTh UM Ha3BaHMe.
2. 3aKOHYUTH YPABHEHUS CJEIYIOUIUX PeaKIuii, 1aTh HA3BAHUS PeaKIUAM, BellleCTBaM,

YKa3aThb UX roMOJIOTHYECKUE PSAAbI:

B(I) B(I1)

1. CoH4+00-> 1. C¢Hs-CH3+Brp->
2. CeHg+C1,-> 2. C4Hg+0Oz->

3. 3C,Hy-> 3. CoHa+Ho->

4. C4Hg+Bry-> 4. n(CaHyg)->

3.PemuTh 3a1aun:

B(I) CxonbKO TUTPOB KHCIOPOAA MOWACT Ha Cykuranue 20 TUTPOB ATUIICHA, B KOTOPOM IIPUMECH
cocraBisoT 50%7?

B(I1) Ckonbko rpamm OeH301a 00pa3yeTcst 3 6 MOJIb alleTUIICHA, €CITH MTPAKTHYSCKUH BBIXOT

peakiuu paBeH 90%?



IIpakTnyeckoe 3ansaTue NeS «PemieHue 3aa4 M ynpaskHeHUil mo cnupram, (enoJiam,
ajbaerniamM, KapooOHOBBIM KHCJI0TAM)).

1. CocTraBuTh MO 2 NMPOU3BOJIbHbIE CTPYKTYpPHbIe dopmyJibl ¢ 1, 2, 3 pagukanamMm s
0IHOATOMHOT0 (peHo0J1a, AJIbAErHI0B, 0OJHOOCHOBHBIX KAPOOHOBBIX KHUCJIOT, 0JJTHOATOMHBIX
cnupToB. /laTh UM Ha3BaHus.

2. 3aKOHYMTDH YPaBHEHMS CJIEAYIOIIMX PeaKUM, 1aTh HA3BAHHUS PeaKIUsAM, BelleCTBaM,
yKa3aThb UX rOMOJIOTHYeCKHe PSAAbI:

B(1) B(11)

1. CeHsOH+Na->

2. CH3COH+AQ,0->

3. CH3COOH+AQg,0->

4. CoHsOH+HC1-> 1. CsHsOH+NaOH->

2. CH3OH->H»+?
3. CH30OH+Na->
4. CH30H+C,HsOH->
3. Pemienue 3amau4:
B(l) Beruncianute, CKOJIBKO TpaMM YKCYCHOM KHCJIOTBI M BOJIbI HY’)KHO B35ITh, YTOOBI TIOJTYYHTh
80r 9%-r0 pacTBOpa ATOM KUCIOTHI?
B(I1) Bbruucauth, CKOJILKO COICPIKUTCS BOIBI M ATHI0BOrO criupTa B 40r 10%-ro pactBopa

yTaHona?

IIpakTH4eckoe 3anaTHe Ne6 «Pemienne 3a1a4 M ynpaKHeHUuH 110 JKHPaM»

1. CocraBuTh 10 2 NPOM3BOJIbHBIE (POPMYJIBI IPOCTOIO KMPA U CMELIAHHOIO )KMPa,
O0OBSICHUTBH Pa3HHUIYy B HX CBOMCTBAX HA OCHOBE CTPOCHUS.
2. B() [louemy *xupbl Ha3bIBAIOT TIULIEPUIAMU?
B() Kakue kapO0HOBBIE KHCIOTHI BXOJST B COCTaB KUPOB?
3. 3aKOHYHUTH ypaBHEHHUS CJIeIYIOIIHX PeaKluii: (Ha CBOUX mMpuMepax)
B() B()
Ipeneabuslii :xup + O2-> Henpenenbnbii sxup + O2->

Mpenenbuplii xup + HOH->  Henpenenbnbiii sxup + Ha->

IIpeneabHblii :xup + Ha-> Henpeneabnbrii ;xup + NaOH->



JlaboparopHass paGora Ne 1 «MHMcciaenoBaHue 3aBHCMMOCTH CKOPOCTH peakIUM OT KOH-

HEHTPALMH PearupyloIuX BelecTB U TeMIEepPaTypb».
OmnpiT 1. 3aBUCUMOCTH CKOPOCTH PEAKIIMK OT KOHIIEHTPAIIUU PEarupyrOIINX BEIIEeCTB.

Na2S203+H2504=Na2S04+SO21+S |+H20

B tpu npoOupku HanmuTh pazdasnenuslii (1:200) pactBop THOCyNb(]aTa HATPHUS; B

MEPBYIO — 2MJ1., BO BTOPYIO — 4 MJI. BOJIbI, BO TPETHIO — 6 MJL.
B niepByro mpoOupky HaauTh 4 MII. BOJBI, BO BTOPYIO — 2 MII. B Ka)KIyro IpoOUpKy

00aBUTH O 5 Kanelb pa30aBiIeHHON cepHON KUCIIOTHI.

To4HO OTMETUTH (CGKYHJIOMep), 4Cpe3 CKOJILKO CCKYH/ IMOCJIC )IO63BJ'ICHI/IH KHUCJIIOTHI

MOSIBUTCSI MYTh B KaXJI0M MpoOUpKe.

Pesynbprar 3anucats o gopme.

Bpewms no
Ne mpobupku ITpunuro pactBopa HOSIBJICHUS V=1/t
MYTH, CeK.
Na>S;03 H>O H>SO4
1 2 MIL 4 ma. SK.
2 4 M. 2 MJL. SK.
3 6 MI1. 0 SK.

CdopmynupoBath BHIBOJ] O 3aBUCUMOCTH CKOPOCTH PEAKIINH OT KOHIICHTPAIIUU

pearupyoIux BemecTs.

OnpIT 2. 3aBHCUMOCTD CKOPOCTU pCAKIIUH OT TEMIICPATYPHI.




B3sate pactBopsl NaxS203 n H2SO4 B TO# jk€ KOHIIEHTpAIIUU, YTO U B MIPEABIYIIEM
omnbite. Hamute B Tpu nmpoOupku 1o 2 mi. pactBopa NazS203, B aipyrue Tpu npoOUpKH 1Mo 2 MII.
pactBopa H2SO4. OTMeTHTD TEMIIEpaTypy Bo3yXa B 1a00paToOpuu.

B nepByto npooupky 1o6aButh HoSOs. OTMETHUTD Yepe3 CKOTBKO CEKYH]I TIOSIBUTCS MYTh.

Bo BTOpyro npobupky no6aButh HoSOs 1 MOMECTUTh B XUMUYECKUN CTaKaH C TETUION
BOJIOM. 3a TeMIiepaTypoi CIeIuTh M0 TEpMOMETPY. OTMETUTh Yepe3 CKOJIBKO CEKYH]I OSIBUTCS
MyTb. [IOBTOPUTH OIIBIT € TpeThel MPOOUPKOI, HArPEB PEareHThl B CTaKaHe ¢ BOJ0M Ooiiee

BBICOKOH TemrepaTyphl. 3anucarh pe3ysbTar 1o Gpopme.

Bpewms no
Ne mpoGupku [Tpunuro pacTBOpa MOSIBJICHUS V=1/t
MYTH, CEK.
NazS20s3 H2S04
1 2 MIL 2K. T°C
2 2 MJL. 2K.
3 2 MJL. 2K.

CdopmynupoBath BEIBOJ] O 3aBUCHIMOCTH CKOPOCTH PEAKIIUU OT TEMIIEPATYPHI.

JladopaTopuas padora Ne 2 «IIpoBeaeHue peakuuii o0MeHa MeXKIy PacTBOPAMH JIJIEKTPOJIMUTOB,
NpOTEKAININX ¢ O00pa3oBaHHEM OCA[Ka, BbIJeJeHHEM Tra3a WJIH Maj0 JUCCONMUPYIONIEro

BeLEeCTBA».
Omnpit 1. Peakuus ooMeHa, uaymas ¢ o0pa3oBaHHEM OCaJIKa.

B npoOupky HanuTh HECKOJIBKO Karmellb XJiopuaa 0apust 1 100aBUTh HECKOJIBKO Karleilb
pactBopa cyibhara HaTPHsI.

OnbIt 2. Peakiius oOMeHa, uaymias ¢ 00pa3oBaHHEM rasa.

B npoOupKy HaJIuTh HECKOJIBKO Karelb KapOoHaTa HATpUs U J0OaBUTh HECKOJIBKO
Kanesiab CEpHOM KUCIIOTBHI.

OnbIT 3. Peakuus oOMeHa, uayas ¢ o0pa3oBaHHEM MaJoJUCCOLUUPYIONIErO BEIIECTBA.

B npoOupKy HaJIluTh HECKOJIBKO Kamelb THAPOKCHIA HaTpUs U 100aBUTh KAl
denondranenna. B sty xxe npodbupky 106aBUTh CEpHON KUCIOTHI 10 00ECIBEYNBAHUS PAaCTBOPA.

OnbIt 4. [Tonyuenue ampoTepHOro ruAPOKCUIA aTFOMUHUS.

B nBe nmpoOupku HAMUTH HECKOJIBKO Kareslb pacTBopa cyibdata amomunus. B 06e
npoOUpKH 100aBUTb, O KAIUISIM, PAaCTBOP TMAPOKCHIA HATPUs 10 00pa30BaHUS CTYIEHUCTOTO
ocajika 0esoro 1sera.

3ananue:

1. CocrtaBuTh ypaBHEHHUE PEAKIIMH B TIOJTHOM, KPATKOM HOHHOM BHJIE W MOJICKYIISIPHOM.

2. Cpnenatb BbIBOJ 00 YCIOBUSX HEOOPATUMOCTH peakLUii 0OOMEeHa MEXIY pacTBOpaMu

QJICKTPOJIUTOB.




OmnpiT 5. JlokazareabcTBO aM(OTEPHOCTH THAPOKCH A ATFOMUHMS.

B oany npobupky ¢ 0caikOM HaJIUTh HECKOJIBKO Karellb CEPHOM KUCIIOTHI, B IPYTYIO —
n30bITOK rupokcuaa Hatpusi. Comepkumoe 00eux mpoOUPOK BCTPAXHYTh.

3aganue:

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

2. Cpnenatp BBIBOJ O TOM, KaK MOJIY4at0T aM(pOTEPHbIE THIPOKCUIBI.

3. Cpnenatp BBIBOJ O TOM, KaKue€ TUAPOKCH bl HA3bIBAIOTCS aM(OTEPHBIMH.

OnpIT 6. ['naponu3 comneit, 00pa3oBaHHBIX CHJILHBIM OCHOBAHHMEM M CJIA00# KHUCIOTOM.

B npoOupky Hanuth 1 mi1. pactBopa kapoboHaTa HaTpusi. ONpeaeaTuTh XapakTep Cpeibl
pacTBOpa CHHEH JaKMyCOBOH OyMakkoi, (eHoN(TaTenHOM, T00aBHB KATUTIO HHIUKATOPA.

3aganmue:

1. CocraBuTh ypaBHEHUE PEAKIIUU B MTOJHOM, KPATKOM HOHHOM BHJI€ U MOJIEKYJISPHOM.

2. CpenaTh BBIBOJ O THIPOJIN3€ KapOoHATa HATPHSL.

OmnbIT 7. ['uponus comneil, 00pa30BaHHBIX CJIA0bIM OCHOBAHUEM M CUJIbHOW KHCIOTOM.

B npobupky Hanuth 1 mit. pactBopa xsopuaa ojiosa (l1) u onpeaenuts xapakrep cpebl
CUHEH TaKMyCOBOM OyMaxKoil 1 MeTuinopan:keM. OTMETUTh HAOIIOICHUS.

3ananue:

1. CocraBuTh ypaBHEHHUE PEAKIIMH B TTOJTHOM, KPATKOM HOHHOM BHJIE U MOJICKYIISIPHOM.

2. Cpenats BbIBOJ 0 ruaposiu3se xyopuaa onosa (11).

JladopaTtopnas pa6ora Ne 3 «'uaposu3 coJeii. UcnbiTaHue pACTBOPOB CoJIeii HHANKATOPOM).

OnbiT Nel. I'mapoius cosin, 06pa3oBaHHBII CHIbHBIM OCHOBAHHEM M CJIA00H KUCJIOTOM.
B npoOupky Hanuth 1M1 pactBopa NaxCOs, onpenenuts XapakTep cpesibl MeTHIIOpaHKEM,
dbenondTanenHoM, CHHEN JaKMyCOBOM OyMaxkoid. OTMETUTh HAaOJI0/IEHHE, COCTaBUTh
ypaBHEHHE COOTBETCTBYIOIIEH peaki B MOJIEKYISIPHOM, TIOJTHOM U KpaTKOH HOHHOM GopMax.
CHGH&TL BBIBOJbI IO OIIBITY.

OnbiT Ne2. I'mapoJius coJieil, 00pa3oBaHHBIX CJIa0bIM OCHOBAHHMEM U CHJIBHOM
KHCJIOTOM.

B npo6upky Hanmuth 1 Mit. pactBopa xsopuza oyosa (11) u onpenenuTs xapakrep cpejbl
CHHEH JJaKMyCOBOM OyMakkoi U MeTuinopanxkeM. OTMETUTh HAOIOACHUS, COCTaBUTh
ypaBHEHHE COOTBETCTBYIOIIEH PEAKIIMHU B MOJIEKYJISIPHOM, MMOJTHON M KPaTKOW MOHHBIX (hopMax.

OnbiT Ne3. [IpoBepouHbIii ONBIT MO MPEANOJAraeMOMY IHAPOJIN3Y COJH, 00PA30BAHHOIM
CHJILHBIM OCHOBAHUEM M CHJIbHON KHUCJI0TOM.

B npo6upky HanmuTh 1Mt pactBopa NaCl, onpeaenuTs XxapakTep Cpeibl ¢ TOMOIIBIO
JaKMyCOBOM OyMakKu v MeTuiIoparka. OTMETUTh HAOII0IEHUE, CIIENaTh COOTBETCTBYIOIINE
BBIBOJIBI.

O011Hii BBIBO:

1. Kakwue comu moaBepraroTcs TUAPOTU3Y?

2. Kaxue conu He MoABEpraroOTCs TUAPOIU3Y?



JlaGopaTropHass padora Ne 4 «OmnpenejeHue KHCJIOTHBIX OCTATKOB HAa OCHOBe
Ka4eCTBEHHBIX PeaKIuil Ha CyJIb(aT-HOHbI, XJIOPUA-UOHBI, OPOMM/I-UOHBI, HOANI-HOHBI».
eab padoThi:

[To3HAKOMUTHCS ¢ KAYECTBEHHBIMH PEAKIMSIMHA HA HEKOTOPHIE KHCIOTHBIE OCTATKH.

OnbiT 1.KauecTBeHHas peakuus Ha Cyab(paT-uoH.

B ugucryto npobupky Hanuth 1M pactBopa NaxSOs u 106aBUTE K HeMY 2-3 Karuiu
pactBopa BaC1l,. [IpoBectu HabimtoieHNEe, Ce/1aTh BBIBOJIBI 10 OIBITY, COCTaBUTh YpaBHEHHE
COOTBETCTBYIOIICH peakiuu Ha ocHoBe TO/]

OnbiT Ne2. KauecTBeHHas peakiiys Ha XJIOPUI-HOH.

B ugucryro npobupky Hanmuth 1 Mt pactBopa NaCl u 1o6aBuTh K HEMY 2 Karuid pacTBOpa
NHsOH + 3-4 xarmu pactBopa AgNQO3. PacTBop BCTpsIXHYTh, TPOBECTH HAOJIOICHHE, , C/IETIATh
BBIBO/IBI 110 OIIBITY, COCTaBUTh YPaBHEHHE COOTBETCTBYIOIIEH peakunu Ha ocHoBe TO/]

OnbiT Ne3. KauecTBeHHas peakuyst Ha OpOMH/I-HUOH.

B uncryro npobupky Hanuth 1 M pactBopa NaBr u 1o6aBuTh k HeMy 2 Karuid pacTBopa
NH4OH + 3-4 xaruu pactBopa AgNO3. PacTBop BCTpsAXHYTH, IPOBECTH HAOMIOACHUE, , CIENATh
BBIBOJIBI 110 OIBITY, COCTABUTh YPAaBHEHHE COOTBETCTBYIOIIECH peakiyu Ha ocHOBe TD/]

OnbiT Ne4. KauecTBeHHas peakuys Ha HOJU-HOH.

B uncryto npobupky Hanuth 1mi pactBopa Nal u 106aBuTh K HeMy 2 Kariu pacTBOpa
NH4OH + 3-4 xaruu pactBopa AgNO3. PacTBop BCTpsAXHYTh, IPOBECTH HAOMIOACHUE, , CIENATh
BBIBO/IBI I10 OIIBITY, COCTaBUTh YPaBHEHHE COOTBETCTBYIOIIEH peakuu Ha ocHoBe TO]]

OOImuH BBIBOL;

1. KaudecTBeHHBIMH pEaKIUSMU Ha TATOT€HU I-UOHBI SIBISIFOTCS pEaKIUU, UX

B3aUMOJICHCTBHE C...

2. Ha3zBarp mpu3HaKy Ka4eCTBEHHBIX PEAKINH B KAKIOM KOHKPETHOM CITydae.

JlaGopaTopHas pa6ora Ne5 «YcrpaHeHne BpeMEHHON U OCTOSIHHOM KECTKOCTH BOJIBDY.
YcrpaneHne BpeMEHHOH KECTKOCTH BOJIBI — U3BECTKOBBIA METO/I.

OnpiT Nel. B gncryro npooupky Hanuth 2-3 kamiu pactBopa Ca(HCOz3), + 2-3 kamu Ca(OH)2,
pacTBOpP BCTPSAXHYTH, IPOBECTH HAOIIOACHUE, COCTABUTh YPABHEHHE COOTBETCTBYIOIICE
peaKIum.

OnpbiT Ne2. B uncryro npodupky Hanmuth 1 M pactBopa Mg(HCOgz)2 + 2-3 karum Ca(OH)z,
pacTBOpP BCTPSAXHYTH, MPOBECTH HAOIIOICHHE, COCTABUTh YPaBHEHHE COOTBETCTBYIOIIEE
peaKIum.

YCTpaHCHI/IC MOCTOSIHHOM »KECTKOCTH BOABI — COJIOBBIM METOJ



OnbiT Ne3. B uncryro npobupky Haauth 2-3 kamiu pactBopa Ca(HCO3), + 2-3 kamu NaxCOs,
pPacTBOp BCTPAXHYTh, TPOBECTU HAOIIOCHIE, COCTABUTH YPAaBHEHHUE COOTBETCTBYIOIIEE
peaKkiuu.
OnbiT Ned, B uricryro npooupky Hanuth 1 Mt pactBopa Mg(HCO3), + 2-3 kammu Na;COs,
pPacTBOpP BCTPSAXHYTh, IPOBECTH HAOIIOACHHUE, COCTABUTh YPABHEHUE COOTBETCTBYIOIIEE
peaKkiuu.
Tepmuueckuit METON
OnpiT Ne5 B yucryro npobupky Haauth 2 Ma Ca(HCO3)2 1 mpOKKUIIATUTE STOT pacTBOP.
[TpoBectu HabmIIOEHME, CAENATh BBIBObL. COCTaBUTH YPaBHEHHE COOTBETCTBYIOIICH PEAKIUH.
OO1IUH BLIBOA:

1. Kakue cymecTByroT BUIbI KECTKOCTU?

2. Kaxkwue cymiecTByrOT METO/IbI HX YCTPaHEHUS?
Jlaboparopnass padora Ne 6 «McciaenoBaHue B3auMMOAEHCTBUS MeETAJIOB € KHCJIOTAMH,

BBITECHCHHUE AKTUBHBIMH MCETA/LVIAMH MEHEEC AKTUBHBLIX M3 PaCcTBOPOB HX coJieii. KOpp03Hﬂ

METAJJI0B».
Heﬂb paﬁDTbI: HU3YUCHUC CBOMCTB MIEIOYHBIX U IIEIOYHO3EMEIbHBIX METAILIOB.

OmnpiT 1. BolTecHEHNE aKTUBHBIMU METAJJIAMUA MEHEE aKTUBHBIX U3 PaCTBOPOB UX COJIEH.

B nipoOupky 1oyiokuTh Kycouek IMHKA U KallHyTh Ha HETO pacTBOPOM Cyib(aTa MEIH.

OTMeTUTh HaOIIOICHNUS.

3aganue:

1. Hamucath ypaBHEHHE peaklUi.

2. CoCTaBHTB DIIEKTPOHHBIE YPAaBHEHHS KOKIOH pPEaKIiH.

3. Cpnenatp BBIBOJI 00 aKTHBHOCTH METAJLIOB.

OmneIT 2. Koppo3ust MeTaios.

B 1 mpobupke NpoKUMISTUTH BOJY, 3aKPbITh €€ pe3nHOBOI nMpoOkoil. J[aTh ocThITh. [Tocie
OXJIQKJIEHUS OMYCTUTh OUMIICHHBIN TBO3/Ib U CHOBA 3aKPbITh IPOOKOM.

Bo 2 npo6upky HalIuTh HE KUIISTYEHYIO BOAY U OIyCTUTh OUUIIECHHBIN I'BO3/b. [IpoOupKy
OCTaBHUTb OTKPBITOM.

3aganue:

1. Yepes 2-3 gus caenath HaOIIOEHUS, COCTABUTh YPAaBHEHUS PEAKIIUU U CIENATh

BBIBOJIBI.

OnbIT 3. B3aumoeiicTBie METANIOB C paCTBOPAMHU KHCJIOT.

B 1Be mpoOupky HaTUTH PacTBOP COJISIHOM MITM CepHOI KUCIOThL. B 0HYy mpoOupky
OITYCTHTh KyCOYEK IIMHKA, B IPYT'YI0 BHECTH AJIFOMHUHHEBYIO ITPOBOJIOKY.

3aganue:



1. C,I[CJ'IaTI) Ha6J'I}0,Z[€HI/I$I, COCTaBUTHb OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIC PCAKIINH.

2. CpenaTh BBIBOJBI 00 OTHOIIICHHH METAJLIOB K paCTBOPAM KHCIIOT.

OnbIT 4. B3auMmoieicTBie a30THOU KUCIIOTHI C MEABIO.

B 1 mpoGupky HauTh 1-2 MII. KOHIIEHTPUPOBAHHOM a30THOW KHCIIOTHI U 00aBUTH 1-2

KyCO4uKa MEIH.

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

MCIHU.

3aganue:

1. Ormeruts BHemHu 3¢ ¢dekT. 3anucats ypaBHEHUE U YPABHSITH C TOMOUIBIO

ANIEKTPOHHOTO OaJiaHca.

2. CI[CJIaTb BBIBOJ O TOM, KaK BSaHMOHCﬁCTByIOT KOHICHTPpUPOBAaHHAA a30THAA KHUCJIOTa

C MCTaJlllaMH.

JlaGopaTopHasi padora Ne 7 «OnpeaesieHue yriepoaa 4 BoJA0OpPoaa B OPraHu4ecKux

BelleCTBax».

IIe.m; paﬁoTbI: HAaYUYUTBHCA HA ITPAKTHUKE JOKA3bIBATh HAJIMYUC YTIICPOAa U BOAOPOAA

B OPraHUYCCKOM BCHICCTBC.

OO0opynoBanme ypoka: METaUIMYECKUH IITATUB, IITATUB AJIs1 IPOOUPOK, MPOOUPKH,

TUTCJIBHBIC HIUIIIBI, CTCKIIIHHAA ITaJI0OYKa, TOPCIIKa, pO3C€TKHU C BEIICCTBAMU, JIOKECYKA

JJIs1 COKMI'aHW A BCIICCTB, BaTa.

PeakTuBBI: BazennH, MyKa, H3BeCTKOBas Boja, napadun, Cu O, monusTuineHoBas

IUIeHkKa, 6e3BoaHast coab CuSOa.

Jo/17KeH 3HaTh: COCTaB OPraHMYECKUX BELIECTB, Teoputo byTiepoBa, Xummuueckue

CBOICTBa OpTraHN4YC€CKUX BCHIECCTB, KAYCCTBCHHBIC PCAKIINH HA COZ, Ha HAJIU4HueC

BOAOPOJa B OPraHNYCCKOM BCHICCTBEC, IIPpaBUJIa IO TEXHUKE 0e30ITacHOCTH.

JloJzkeH yMeTh: coOMpaTh NpocTeHIIMi Mpudop A ModydeHus razoB. PaboraTs ¢

ra3oBOW rOpeNIKON, TUreIbHBIMU IIMIIIAMHU, CTEKJITHHON MalOuKON, MpoOUpKaMHu.

Harpesartb BemiectBa B npoOupKax.

Ne ormeiTa

HasBanue
OIIbITA

Xon paboThl

HaOmronenus

YpaBHeHuUs
peaKImn

BriBoabr




OO0 BBIBO:

Xox padoTsbl

OmnpiT 1. OGHApYX)eHUE yriepoa U BOJAOPOIa B MYKE.

B antoMuHueByo JI0XKKY JUIsl CAKUTAHUS BELIECTB HACHIIIATh HEMHOXKKO MYKHU U
HarpeTb HaJ IiaMeHeM ropesku. [IpoBectu Habm0AeHKE.

OnpiT 2. OOHapyXeHHUE yIiIepoaa u BOJIOPO/ia B Ba3eIIMHE.

Komner crexisiHHOM nmanouyku 0OMakHYTh B Ba3eJIMHE U BHECTU B BEPXHIOIO YaCTh
11amMeHu ropesiku. [Iposectu Hab01eHUE.

OmnbIT 3. O6HapyskeHuE yriiepoja U BOJOPO/ia B MOJIMITHICHOBOM IIJICHKE.
Kycouek nonu3TuneHoBoi MIIEHKU B3STh TUT€JIbHBIMU IIUIIAMU U BHECTHU B
BEPXHIOIO yacTh ropenku. [IpoBectu HabmoneHME.

OnbiT 4. OOHapy)KeHUE YTIIepoJia U BOJopoia B mapaduse.

B npoOupky Hacklnate HEMHOXKKO HapadrHa U 4YepHOIo MOPOIlIKa OKCHUIa MEJIH,
3aKpBITh MPOOUPKY MPOOKOH C ra300TBOJHON TPYOKOM, HAa KOHEIl TPYOKH HAaMOTaTh
HEMHOT0 BaThl ¢ 00€3BOKEHHOI cOJbI0 CynbdaTa Meau. [IpoOupKy 3aKpbITh TPOOKOIA
C ra300TBOJHON TPYOKOM, KOHYMK KOTOPOH OIYCTUTh B MPOOUPKY C U3BECTKOBOM

Bozou. [IpoBecTn HAOIIOACHHUS.

JladopaTtopHas pa6ora Ne 8 «IlosryyeHue 3THI€HA U3 ITUJI0BOI0 CIMPTA U U3YUEHHeE ero CBOMCTBY.
Leab padoThI: MO3HAKOMUTHCSA HA MIPAKTUKE C XUMUYECKUMU CBOMCTBAMU U

MOJy4eHHUEM STUIICHA.

OGopynoBanue ypoka: mpuOop IS TOTy4eHHUs ra30B, ra30Basi Topeska,
METaJUIMIECKUN IITATHB, IITATHB JUIsl TPOOMPOK, CTAKAHYHUK JJIST BOJIBI, JTyYHHKA.

PeakTuspl: cniupt (C2HsOH), koHnienTpupoBanHas cepHas kuciota (H2SO4k)), mecox,
BOJ1a, O/IHas BOJa, PACTBOP MapraHIlOBKH.

JloJaeH 3HaTh: TeopHio byTiepoBa, COCTaB U CTpOCHNE AJIKEHOB, XUMUUECKHE CBOICTBA
¥ TTOJTy9YeHHUE AIKEHOB, IIPaBHJIa M0 TEXHUKE OE30ITaCHOCTH.

JloJzkeH yMeTh: paboTaTh C XUMHUYECKUM 000pynoBaHueM. [IpoBoAUTh KaueCTBEHHbIE
peaKIMy Ha KpaTHYIO CBsI3b. COCTaBIIATh YPABHEHUS PEAKIIUH BBITIOIHIEMBIX OIBITOB.

Hab6monate 1 ananu3upoBaTh. JlenaTs BEIBOIBI.

HazBanne VYpaBHEeHUS
No omeITa Xon pabotsl | HaGmronenus P

BriBoabr
OIbITa peakuuu




OO0 BBIBO:
Xoa padoTsl

Omnwit 1. [TonydeHue >TuiIeHA.
B peakimonHnyto npoOupKy HAJIUTh HEMHOTO CMECH 3TUJIOBOTO CIIUPTA U KOHIIEHTPUPOBAHHOU
CepHOM KUCIOTHI B cooTHoeHuu 1:4. K a3ToMy pacTBopy 100aBUTh HEMHOT'O TIECKY, 3aTEM
IUIOTHO 3aKPBITh IPOOUPKY MPOOKOH C ra300TBOJHON TPYOKOiA, KOHELl TPYOKH OIyCTUThH B
npoOupkKy ¢ Bogou. [IpoecTu Habmo1eHKE.
OnpiT 2. B3aumoseiicTBue 3TUiIeHa ¢ OpOMHOM BOJIOH.
Konen TpyOk# ¢ BBIIETSIOUIMMCS T'a30M OIYCTUTH B TPOOHUPKY ¢ OpoMHoii Bosoit. [IpoBectn
HaOJroIeHue.
OmnbIT 3. B3aumoieiicTBue 3TUJICHA ¢ IEPMAHTaHATOM Kajusl.
Komner ra300TBo1HOM TPYOKU C BBIACIAIOIIMMCS Fa30M OMYCTUTh B TPOOUPKY C PO30BBIM
pacTBopoM MapranuoBku. [TpoBectu HaOm0neHME.
OmnbiT 4. ['opeHue sTHIICHA.

[TonHecTy 3a%0OKEHHYIO JIYIMHKY K KOHILY Ta300TBOAHON TPYOKH C BBIACISIOMIUMCS

9THJICHOM, IIOAXKCYb I'a3. HpOBCCTI/I Ha6J'IIOI[eHI/Ie.

Jladoparopnass paGora Ne 9 «llonyueHne aumeTwjieHa u3 KapOujga Kajabous M HU3ydeHHeE

€ro CBOHCTB».

Leab padoThl: MO3HAKOMUTHCS HA MIPAKTHKE C MOTYYEHHEM alleTHIIEHA U C €r0
XUMHUYECKHMH CBOHCTBaMH.

OO6opyaoBanue: npudOp TSI MOTYUESHUS Ta30B, METAJNIMYESCKUH ITATUB, IITATUB IS
npOOUPOK, MPOOUPKHU, JIyYHHKA, Ta30Basi TOPENKa, CTEKISTHHBIN CTaKaHYHUK.

PeakTuBbI: KapOU] KaJblns, BO/a, HOIHAS BOJA, pacTBOp MapraHimoBku (KMnOy).

Hoaken 3nath: Teoputo byTieposa, nmonydenue anetuieHa KapouIHBIM CIIOCOOOM,
XUMHYECKHE CBOICTBA alIKNHOB, KAYECTBEHHBIE PEaKIIU Ha KPATHYIO CBA3b, MPaBUIIa MO
TE€XHUKE O€30IaCHOCTH.

Homaxen ymerns: CoOmro/1aTh MpaBuiia 0 TEXHUKE 0€30MaCHOCTH TP BITIOTHEHUN
pabotel. Pabotath ¢ xuMuueckuM 00opyaoBaHreM. PaboTaTh ¢ Ta30BBIMHU TOPEIIKaAMHU.
Jloka3bpIBaTh HaMTM4KME KPATHOU CBS3HM B OpraHUYecKHX BeriecTBax. COCTaBIATh YpaBHEHUS
peakiuii. Habnrogats v aHaNIM3UpOBaTh MPU3HAKK peakiuii. J[enaTb BEIBOJBI MO KaXIAOMY

OTIBITY | 1O Bce padbote. PaboTy odhopmitsTs mo cxeme:

HazBanne VYpaBHEeHUS
No omeITa Xon pabotsl | HaGmronenus P

BriBoabr
OIbITa peakuuu




OO1muA BEIBO:

Xoa padoTsl

OnbIt 1. [Tonyuenue aueruinexa.

ITpoOupKy 3akpenuTh B HAKJIOHHOM ITOJIOKEHUH B Janke mratuBa. OnycTUuTh B
IpOOUPKY HECKOJIBKO KYCOUKOB KapOua KajbIHsl, 3aJIUTh BOIOH, U OBICTPO 3aKPbITh IPOOUPKY
npoOKo# ¢ ra300TBOAHOM TpyOKoi. Koner TpyOKku omycTuTh B poOupKy ¢ Bogoi. IIposectn
HaOJroIeHuE.

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

I"a300TBOAHYIO TPYOKY C BBIAEISAIOLIMMCS alleTUIEHOM OIYCTUTh B IPOOUPKY C OPOMHOM
(foxuoit) Bonoi. [IpoBectu Habm0IEHNE.

OmnbIT 3. B3aumoeiicTBye aleTuiIeHa ¢ po30BbIM paCTBOPOM MapraHLOBKH.

["a300TBOAHYIO TPYOKY C BBIJEISAIONIMMCS alleTUIIEHOM OITYCTUTh B IPOOUPKY C
pacTBOpoM MapraHuoBku. [IpoBectu HaboAeHHE.

OnbIT 4. ['opeHue aneTusicHa.

[TomHECTH TOPALIYIO JIYIMHKY K KOHILY Ta300TBOAHOM TPYOKH C BBIIEISIOIIAMCS

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

Heo6xoanmas naopMaus, 1uis BEIMOIHEHHS U 0)OPMIICHHUS paOOTHI:
1. Auerunen oGecriednBaeT OPOMHYIO BOJY,, TPUCOCIUHEHHE OpOoMa MPOUCXOIUT B J1BE

cTaguu

H.y.
HC = CH + BrzijHBr = CHBr

H.V.
CHBr = CHBr + BrzijHBr — CHBr

2. Tlpu noBBIIEHHOW TEMIIEpAaType U B IPUCYTCTBUU KaTaIN3aTOPOB alleTHIICH

MMpUCOCAUHACT BOAOPOA, THAPUPOBAHUC ITPOUCXOAUT B ABC CTaAUN

H.y.
HC = CH + Hy—= CH, = CH,

H.YV.
CH, = CHy + Hy — CHy — CH,

3. AuernieH oOecIBeUnBaeT pacTBOp NepMaHraHata Kajws. CienoBaTeIbHO aleTHIICH

JICTKO OKHUCJIACTCA.
H.YV. 0 0
CH=CH+H,0—  C-C
HO OH



Ha BO3YyX€ allCTUJICH I'OPUT KONTAIIHUM ITIJIAMCHCM. Ecmm IIpy TOPCHHUHN allICTUJICHA B

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

2C2P2+50,—4C02+2H20

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

OnbIt 1. [Tonyuenue u ruApoIIn3 aaKoroyIsSTOB.

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

3agaHue: OTMETUTH U3MEHEHUE OKPACKU PacTBOpA.

OnbIT 2. OKHCIIEHUE CIUPTOB XPOMOBOW CMECHIO.

B nipoOupky Hanuth 2 mit. 5% nuxpomara kanus, 1Mi. pa30aBieHHON CEpHOM KUCIOTHI U
0,5 M. aTrnoBOro cnupra. OCTOPOKHO HArPeTh.

3agaHmne: OTMETUTh U3MEHEHME 1[BeTa pacTBopa. OTMETUTh 00pa30BaHUe 3araxa
YKCYCHOT'O aJIbJIErH/1a.

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

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

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

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

3apnanue: OTMETUTH IIBET PacTBOPA.

OmnbiT 5. KauecTBeHHast peakius Ha HEeHOI.

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

3apnanue: OTMETUTH IIBET PacTBOPA.

OnbIT 6. KUCTTOTHBIN XapaKTep CBOWCTB ()eHoIa.

Karutio pactBopa ¢eHona HaHeCTH Ha MHAWKATOPHYIO OYMaKKy.

3agaHue: CpaBHUTH LIBET MHIMKATOPHOM CO CTaHAAPTHOM LIKAJION U 3amKcaTh 3HaUCHHE

pH.

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



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

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

Xox padoTsbl

OmnbiT 1. BoccTanoBieHUE ajibIETUI0B C COSTUHEHUEM cepedpa.

B npobupky HanuTh 1Mi1. pactBopa anpaeruaa + 1 mi. pacropa NHsOH+2(3) karm
AgNOs, pactBop HarpeTs. [IpoBecTn HaOMIOCHUE.

OnbIT 2. BOCCTaHOBJICHHE alIbJICTHIOB ¢ coeAMHEHUEM Meau. Hamute B mpooupky 2(3)
KaIIi TUApoKcuaa Hatpus +1 kammo Boabl +1 kammto cynbdara Meau +1 Karo cepHOi
kucnoThl. K BeINaBmemMy roayooMy ocaaky 100aBUTh HECKOJIBKO Karellb pacTBOpa albAeruia,
pactBop HarpeTh. [IpoBecTu HabmOCHME.

OnbiT 3. Peakuus anpaeruaa ¢ GyKCUHOCEPHUCTON KUCIOTOM.

B nipo6upky Hanmuth 0,5 M. 6eCIIBETHOTO pacTBOpa (hYyKCHHOCEPHUCTON KUCIOTHI +
CTOJIBKO K€ PacTBOpaA ajbJAETHIa, MPOOUPKY BCTPSAXHYTh. [IpoBecTn HaOmo1eHHE.

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

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

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

JladoparopHasi paGora Ne 12 «M3y4eHue CBOMCTB KAPOOHOBBIX KHCJIOT».

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

PeakTusbi: CH3COONa, H2SO4, CoHsOH, CH3COOH(k), H2SO04(k), pacteop NaCl,
onennoBas kuciora C17Hz3COOH, pacteop mbuta, CaCly, H20, dhenondranens, nHIuKkaTopHas

Oymara.

Xox padoTsl

Omnpit 1. [TonydeHne yKCyCHON KHMCIIOTBI.

B npoGupky HackInaTe HECKOJIBKO T'paMM COJIM alleTaTa HaTpus +3 Karluld CepHOM
KHCJIOTBI, YTOOBI CJIETKa CMOYHTD coJib. [IpoOHpKY 3aKpbITh MPOOKOH C ra300TBOJHOM TPYOKOI,
KOHell TpyOKH OIyCTUTh B MPOOUPKY ¢ Bojoi. Harpets cmMech 10 Tex mop, moka B mpoOupKe He
cobepeTcst HEMHOT'O YKCYCHOM KUCIIOTHI. ONpeAenuTh YKCYCHYIO KACIOTY IO XapaKTepHOMY
3anaxy.

OmnpiT 2. [logydyeHue ykCycCHOITHUIIOBOTO 3Hpa.



B npo6upky Hamuth 0,5 MJ1. KOHIIEHTPUPOBAHHON YKCYCHOM KUCIOTHI +0,5 M1
3TUIIOBOTO CIIUPTA, 3aTeM B MPoOUpPKyY 100aBuTh 0,5-1 MIiI. KOHIIEHTPUPOBAHHOW CEPHOU
kucinoTsl. Cmech Harpets. Onpenenuts 3¢gup no 3amnaxy. CoaepkuMoe MpoOHPKU BBUTUTD B
CTaKaHYMK C HACBIIIEHHBIM PacTBOPOM xJyiopuja Hatpus. [IpoBectu HabnoaeHue.

OnpIT 3. XUMHYECKHUE CBOMCTBA HEMPEACIbHON KUCIOTHI.

B nipobupky Hanuts 0,5 mi1. oienHOBOM KucaoThl +0,5 Mil. 1OHOW BOABI, pACTBOP
BCTpsAXHYTh. [IpoBecTn HabmroneHNE.

OmnpbiT 4. CBoOlicTBa MbLIA.

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

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

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

denondranenna , pacTBOp BCTPSIXHYTh.

Tembl pedepaToB M 10KJIAT0B:

. «0Ku3np u pesrenpHocTh J.M. MenneneeBay

. «BommeOHas cuna Bogp»

. «Xwuznp u nesrensHOCTh A. M. ByTineposa»

. «Bxianx POCCUICKHMX yUEHBIX B Pa3BUTHE HAYKU «XUMUIM)
. «XUMHUS U 300POBbE YEIIOBEK)

. «X¥UMHS 1 SKOJIOTHSDY

<9 o oA WO

. «XUMHASA NPpUXOAUT Ha NMMOMOIIBY»

8. «XuMus B OBITY»

9. «XuUMHS ¥ HAYYHO-TEXHUUECKUI ITPOrpecc

10. «Xumus u paauamus»

11. «M. B. JIoMOHOCOB U €ro poJib B pa3BUTUN XUMUN»
12. «McTopust pa3BUTHS HAYKH « XHMUK»)

13. «Xumus — HayKa-BOJIIIICOHUTIAY»

IIpumeyanus:

1. Temaruka pedepaToB U JOKIATI0B MOXKET MEHSATHCS, B 3aBUCUMOCTH OT MHTEPECOB
KOHKPETHOU I'PYIIIIBIL.

2. OmeHka «OTIIMYHOY» CTABUTCS B TOM CIIydae, €CJIM TeMa JJOKJa[a Win pedepara:

- AKTYyaJIbHA;



-M3J1araeTcsl Ha XOpoIleM HayYHOM YpPOBHE;

-apryMEHTHUPOBAaHA

Conep:xaHue BONPOCOB HA YPOKAaX MPH YCTHOM NPOBEPKH 3HAHUIM:

- Yto u3yyaer HeopraHuyeckass XuMus?

- 13 gero cocrost Bemecrna?

- Uto Takoe mosekyna?

- Uro Takoe xumuueckuii anemeHT. Kak o o0o3Hauaercs?

- Uro Takoe BaJ€eHTHOCTh XUMUYECKOTO0 3neMeHTa? Kak ona o6o3navaercs?
- Yo takoe nnnexc? Kak oH o0o3Hauaercsa?

- Uro Takoe HOK?

- Kak BeIBosTMTCS hopmyiia okcua dteMenTa gepe3 HOK?

- Kakoe cTpoeHne numeer aToM XMMHUYECKOI0 3JIeMeHTa?

- [loueMy aTOM XMMHUYECKOIO 3JIE€MEHTA 3JIEKTPOHEUTpasIeH?

- I'ne B atome pacnonaratorcs nporonsl? Mx xapakrepucruxa?

- I'ne B aTome pacrnonaratorcst 35eKTpoHbl? VX xapakTepuctuka?

- Uto Takoe HelTpoHbl? Kak oHM 0003HaUar0TCs?

- 13 xakux yacTel CKJIaJbIBa€TCsl Macca aTOMOB?

- [ToueMy GOJBITMHCTBO ATOMOB XUMHUYECKUX AJIEMEHTOB UMEIOT APOOHYIO aTOMHYIO
Maccy?

- Kak 3Byunt nepuoguueckuii 3akos [I. 1. MenneneeBa B aBTOPCKOM
WHTEpIpeTauun?

- Kak 3ByunT OH cerojus, mouemy?

- Kakue BUIBI XUMHAYECKON CBSI3U BaM U3BECTHBI?

- JlaTh onpeneneHne OCHOBHBIM BU/IaM XUMHUYECKOU CBSI3U, TPUBECTU
COOTBETCTBYIOIINE MPUMEPHI?

- UTo Takoe XMMHYECKas peaKius’?

- [Io kakuM NpU3HAKaM CyIST O TPOTEKAaHUU XMMHUYECKOMN peakiuu?

- Yro takoe TOJI?

- UTo Takoe 3JEKTPOJIUTHI, HEAJIEKTPOIUTHI, MaJIOIUCCOLUUPYIOIIUE BEIIeCTBA?

- Kakue kacchbl BemecTB MOTYT OBITh 3JIEKTPOIUTaMuU ?



- JlaTp onpeneneHus NpoCThIM U CIOKHBIM BELIECTBAM, IPUBECTU COOTBETCTBYIOIINE
puMepsl?

- I'ne B nepuoanueckont cucreme 1. 1. MenaeneeBa Haxoa4aTcsi METAILIIbI U
HEMETaJlIbl?

- OcOOEHHOCTH CTPOEHHUSI aTOMOB MeTasia?

- OcOOCHHOCTH CTPOCHUSI aTOMOB HemeTasuia?

- Guznyeckuii cMbICT HOMepa nepuoaa’?

- ®U3NYECKHUI CMBICI HOMEpA IPyMIibl?

- [Ipu xakux yciaoBUSX peaklMi HOHHOTO oOMeHa MAYT 10 KOoHLa?

- C yeM MOryT B3aUMOJICHCTBOBATh METAJLJIbl, HEMETAJUIbl, OKCUIbI, KUCIIOTHI,
OCHOBaHHSI, COIU?

- [To xakuM mpu3HaAKaM MOKET UATH KIacCU(PUKALMA XUMUUECKUX PEeaKIIUi?
- Uto Takoe peakuu COeAMHEHHUS, Pa3I0KEeHHs, 3aMeeHus], oOMeHa?

- Uto Takoe 9K30- ¥ SHIOTEPMHUUECKHUE PEaAKITUN?

- Uto takoe okucnurens? YUto ¢ HUM npoucxoaut B rporecce OBP?

- Yto Takoe BoccTaHOBUTEIB? UTO ¢ HUM npoucxodauT B npouecce OBP?

- Uto n3yyaer opraHuveckas XuMus?

- B uem 3akitouaercs CyTh TEOpUU CTPOCHUS OPraHUYECKUX coequHeHus A. M.
Bbytneposa?

- Kakue Buabl hopMyn IPUMEHSIOT B OPraHu4eCcKOl XUMHUH?

- Uro Takoe MonekyispHas Gpopmymna?

- Uto Takoe cTpykTypHas popmyna?

- Uto Takoe snexkTpoHHas hopmysa?

- Uto takoe romomnoru?

- Uto Takoe nuzomepnl?

- Kakue romonornueckue psiibl yrieBo0POI0B BaM U3BECTHO?

- Kakue romonoruaeckue psiibl KUCIOPOACOIEPKAIINX COSTMHEHU BaM U3BECTHO?
- UTo Takoe KaueCTBEHHBIE PEAKIINU?

- Kakue kauecTBEHHbIE peaKIIMU BaM U3BECTHO B HEOPTraHUYECKON XUMHUU?

- Kakune kauecTBEHHBIE pEaKIIMM BaM U3BECTHO B OPTaHUYECKON XUMHH?

- Yto Takoe nmoaumepsi?

- Uto Takoe yrieBoibl?

- Kakue BUbBI YIJICBOOOB BaM n3BecTHBI? UX HpI/ISHaKI/I?



Kputepuu onenku

Onenka

TpeOoBaHus K 3HAHUAM
(Oonucamo oyeHKy 6 COOMeemcmaul ¢ KOMNemeHYusMu, NPUsA3ams K OUCYUnIuHe)

«COMIAUYHO»

OneHka «OTIMYHOY» BBICTABIACTCS CTYACHTY, €CIM OH TJIyOOKO U IPOYHO YCBOWII
IIPOrpaMMHBIM MaTepuai, UCUEPIBIBAIOILE, MTOCIE0BATEIbHO, YETKO U JIOIMYECKU
CTPOMHO €ro M3JIaraer, yMeeT TECHO YBS3bIBaTb TEOPHIO C NPAKTUKOMH, CBOOOIHO
CHPaBJISIETCs C 3aJa4aMM, BOIIPOCAMHM M APYTMMHM BHJAMH IPUMEHEHUS 3HAHUH,
IIPUYEM HE 3aTPyJIHSAETCS C OTBETOM IPU BUJOM3MEHEHMM 33JaHUMN, UCIIOJB3YET B
OTBETE Marepual MOHOrpapUYecKOr JUTepaTyphl, MPaBUIHLHO OOOCHOBHIBACT
IPUHATOE pELICHHE, BIAJEeT PA3HOCTOPOHHMMH HaBbIKAMM M IIPUEMaMHU
BBITIOJIHEHMS IPAKTUYECKUX 3a/1ay.

«xopouwo»

OHCHKa XOpOo1IO» BBICTABILICTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MaTCpHall,
T'paMOTHO U IO CYHICCTBY U3JIaracT €ro, HE JOIyCKasd CYICCTBCHHBIX HETOYHOCTEH
B OTBCTC Ha BOIPOC, NPABUJIBHO MNPUMCHACT TCOPCTHYCCKUC IOJIOXKCHUA IIPU
PCIICHHMU NPAKTUYCCKHUX BOIIPOCOB W 3a4av, BJIAACCT HCO6XOIII/IMI)IMI/I HaBBIKaMH H
npueMamMu X BBITIOJIHCHUA.

«y008671emeo
PUMENbHOY

OneHka «yIOBIETBOPUTEIBHO» BBICTABISETCS CTYACHTY, €CIIM OH UMEET 3HAHHUSA
TOJIBKO OCHOBHOI'O MaTe€puajla, HO HE YCBOWII €ro AETaJIeH, TO0IyCKAaeT HETOYHOCTH,
HEIOCTaTOYHO  MIpaBUJIbHBIE  (POPMYIHUPOBKH, HapylLIeHUs  JIOTMYECKOH
[IOCJIEIOBATEIbHOCTY B U3JI0)KCHUM IMPOrPaMMHOIO0 MAaTepuajla, HCIBbITHIBACT
3aTpyAHEHUS IPU BHIIIOJHEHUH MTPAKTUYECKUX PaloT.

«Hey0ose1ems
OpUMENbHOY

OIIGHKa «HCYOOBJICTBOPUTCIILHO» BBICTABJISICTCA CTYIACHTY, KOTOpI:IfI HC 3HacT
3HAYUTCIBHOM YacTH I[IporpaMMHOro mMarcpuaiaa, MOOIMYCKAacT CYHCCTBCHHLBIC
OH_II/I6KI/I, HCYBCPCHHO, C OOJIBIINMU 3aTPYAHCHUAMU BBIIIOJHACT IMPAKTUYCCKHUC
pa6OTI>I. Kaxk MpaBUJIO, OLCHKA «HCYHOBJCTBOPUTCIBHO» CTABUTCA CTYIACHTAM,
KOTOPBIC HE MOT'YT HPOAOJIKUTH O6y‘leHI/IC 0e3 JOTIOJIHUTENILHBIX 3aHATHUM 110
COOTBGTCTBYIOH_Ieﬁ JUCIHHITIINHE.




[Tpunoxenue 1

Koandukarop (mpuMepHbIii NepevyeHb) OLEHOYHbIX CPEICTB ISl OLEHKH 3HAHUN, YMEHUI ¥ YPOBHSI

chopMUPOBAHHOCTH KOMIIETEH N

Ne n/n
Koo
OYEHOYHO20
cpeocmea

Tun oyenounozo
cpeocmea

Kpamsz xapakmepucmuka OyeHo4YHo2c0 cpedcmea

IIpeocmaenenue oyenouHo20o
cpedcmsa 6 ponoe

1.

HenoBass w/wnu ponesast
urpa

CoBmecTHast  A€ATENbHOCTh TIPYHNbl  OOy4yaroIIUXCS U
npenojasareis MOJ YINPAaBICHUEM IIPENoAaBaTels C LENbIO
pemieHnss y4eOHBIX M TPO(eCcCHOHATBHO-OPUEHTHPOBAHHBIX
3a7a4d  IyTeM  WIPOBOIO  MOJECIMPOBAHMS  pEajbHOMN
npobieMHoil cutyauuu. Ilo3BonsieT oOIEeHUBaTh YMEHHE
AQHAIM3UPOBAaTh U pellaTh TUIUYHBIE MpodeccunoHalbHbIE
3a1a4u

Tema (mpoGiema), KOHIEHIIHUSA,
POJIH ¥ OXKHIAEMBIH pe3yIbTaT

Keiic-3amaua

VYuebHbIIl MaTepuall MoOAaeTcsl CTyJAEHTaM B BHJE IMpoOiieM
(keficoB), B  KOTOpPBIX  OOyYaromUMCS  TpeJjaraercs
OCMBICIIHTh pPEaTbHYI0 NPO(YECCHOHANBHYIO CUTYAIUIO JUIS
pelieHuss JaHHOM mpoOseMbl. 3HaHMS NPHOOpPETAITCs B
pe3yibpraTe AKTUBHON " TBOPUYECKOMN paboTHI:
CaMOCTOSITENIbHOTO OCYIIECTBJICHUS IeNenonaranus, coopa
HE0O0X0MMOW HMH(pOpPMALMK, €€ aHajdu3a C Pa3HbIX TOYEK
3peHus, BBIIBIKEHUS THUIOTE3bl, BHIBOJIOB, 3aKIJIIOUEHUS,
CaMOKOHTPOJISL ~ IIpoliecca IOJyYEHUs 3HAaHMM M €ro
pe3yJIbTaTOB.

3amaHus AJid pelIeHust Keuc -
3a1a4uu

Komnnokxsuym

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

BOHpOCLI 1o TeMam / pasaciiamMm




pasziena WM pa3JelioB JUCIUILIMHBI, OPTaHU30BaHHOE Kak
yuyeOHOe 3aHATHE B BUAE COOECENOBAaHUS IPETOAABATEINS C
00yYaroUMHUCS.

JHCIATUTUHBI WITH
po(heCCUOHATTLHOTO MOYJIS

Konrponbnas padora

CpencTBo MpOBEPKU YMEHUN TPUMEHSATD MOJYy4YEHHbBIE 3HAHUS
JUIl pelleHus 3a1ad OIpPEACIICHHOrO THIIA II0 TEeME WU

Kommiekr KOHTPOJIbHBIX

3a/IaHUI 110 BapUaHTaM

pasneny
Kpyribrit croi, | OueHouHbIe CpencTBa, MO3BOJISIOIINE BKJIIOUUTH | [lepeueHb NUCKYCCHOHHBIX TEM
JICKYCCHS, JCITYT, | OOyYaroIuXcss B MPOIECC OOCYKICHUS CIIOPHOTO BOMPOCA, | Ui TPOBEACHHUS  KPYIJIOro
nebaTsl npoOiieMbl M OLIEHUTh HX YMEHHE apryMEHTUpOBATh | CTOJA, IUCKYCCHM,  JIUCIYTa,
COOCTBEHHYIO TOUKY 3PCHUS nebaroB
[Toprdommo IleneBast moxbopka paboOT CTyAeHTa, packpbiBatomas ero | CTpykrypa moptdoimo
HHIUWBHUIYAJIbHBIC O6pa30BaTCJH)HI)Ie JOCTUXKCHUSA B OI[HOﬁ
WM HECKOJIbKUX Y4EOHBIX TUCIHUILUINH, B MPOPECCHOHATEHOM
MOJIyJIE.
[Tpoekt KoHeuHblii  mpOAyKT,  MoJydaeMblii B pesyabrare | Tema IrpynmnoBbIX W/UIH

MJJAHUPOBAHUS ¥ BBIIOJIHEHUS KOMIUIEKCA YYEOHBIX U
HCCIIeIOBATENbCKUX 3agaHuid. [lo3BONsSE€T OUEHUTH yMEHUS
o0y4aromuxcs KOHCTPYHPOBAaTh
3HAHWS B TMPOLECCE PEUIEHUsS MPAKTUYECKUX 3a7ad U

CaMOCTOSITEIILHO CBOM
npobiuem, OpPUEHTUPOBATHCS B UHPOPMALOHHOM
IIPOCTPAHCTBE " YPOBEHB c(OpMHPOBAHHOCTH
HCCJIEIOBATENIbCKUX  HABBIKOB,
TBOPUYECKOTO

AHAJIMTHYCCKHUX,
MMPAKTUYCCKOT'O n

HaBBIKOB
MbIIIIEHNSI.  MOXKeT
BBINIOJIHATBCA B WHAWBUIYAJBbHOM MOPANKE WM TPYIIION

o0ydJaronuxcs.

WHAUBUAYAJIbHBIX ITPOCKTOB

Pabouas Tetpaap

JnnakTuuecKkuii KOMIUIEKC, MPEIHA3HAYCHHBIN JIJIs
CaMOCTOSITENILHOM pabOoThl 00YJAIOIIETOCs U TTO3BOJISIONINI
OIICHUBATh YPOBEHb YCBOCHHUSI MM Y4EOHOTO MaTepuasa

O6paser pabodeit Terpaan

Pa3H0ypOBHCBLIC

PaziauuaroT 3ama4m 1 3aJaHU:

Kommnext Pa3SHOYPOBHEBLIX




ydeOHbIe 3a/1a4H 1 3aaHus

a) PENpOIyKTUBHOTO YPOBHS, MIO3BOJISIONINE OLIEHUBATH U
JMarHOCTUPOBATh 3HaHUE (DaKTHYECKOro Marepuaia (6a3oBbie
HOHSTHS, AITOPUTMBI, (PAKTBI) U YMEHHE NTPABUIBHO
UCTIOJIB30BAaTh CIICUAIbHBIC TEPMHUHbI U IOHATHS, Y3HABAaHHE
00BEKTOB U3Yy4EHHs B PAMKaX ONPEIeIEHHOTO pasaena
JMCIUIIIMHBL;

0) PEKOHCTPYKTHUBHOTO YPOBHS, ITO3BOJISIONINE OLIEHUBATH U
JMarHOCTUPOBATh YMEHUSI CHHTE3HPOBAaTh, aHAIN3UPOBATH,
0000m1aTh (haKTHUECKUI U TEOPETUUECKUN MaTepHal ¢
(OopMyIHpOBaHNEM KOHKPETHBIX BBIBOJIOB, YCTAHOBICHHEM
PUYHMHHO-CJICICTBEHHBIX CBSI3EH;

B) TBOPUYECKOTO YPOBHS, TIO3BOJISIOIINE OLIEHUBATH U
JIMarHOCTUPOBATh YMEHUS, HHTETPUPOBATH 3HAHUS
Pa3IUYHBIX 00JIACTEH, apryMEHTHPOBATh COOCTBEHHYIO TOUKY
3pEHHSI

3a7a4 U 3aJaHui

10.

PacueTtHo-rpaduueckast
pabora

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

Komruiekr 3aJaHui IUIA

BBITIOJTHCHH A PaCuYCTHO-

rpagudeckoit paboThI

11.

Pedepar

IIponykr CaMOCTOSITEJIBHOU paboThl CTYZCHTA,
NPECTaBIAIOMNN COO0 KpaTKoe U3JI0XKEHHE B MHCbMEHHOM
BHJIC€ TOJYYEHHBIX PE3YJbTATOB TEOPETUYECKOIO AaHaJIN3a
ONPEIEICHHON TEeMbI, TJI€ aBTOpP pPAaCKpbIBAET CYThb
UCCIIETyeMON MpoOJIEMbl, TPUBOIUT PA3JIMYHBIE TOUKH
3peHMs, a TaKXKe COOCTBEHHbIE B3IJIs/Ibl HA HEe.

Tewmsl pedpepaTon

12.

Joxman, coobmenne

IIponykr CaMOCTOSITEIBHOU paboThI CTYJICHTA,
NpEACTaBIIOMUNA  co00i MyONMYHOE BBICTYIUICHHE 10
MIPEACTABICHUIO  TIOJYYEHHBIX  pE3yJbTaTOB  pELICHUS
ONIPEAETIEHHON TEMBL.

TeMbl TOKIIa10B, COOOIIEHUH

13.

CobecenoBanue

CpencTBO KOHTPOJIS, OPTaHW30BAHHOE KAK CIIENUATbHAS
Gece/a IpenoaBares ¢ 00y4aromUMCs Ha TeMbI, CBA3aHHbIE
C I/ISyIIaeMOfl HHCHHHHHHOﬁ, " paCCUUTAaHHOC HAa BBISICHCHUC
00BE€Ma 3HaHHIT 00YYaIOIIErocs 1o ONpeaeN€HHOMY pa3ieny,
Teme, npobieme U T. 1.

Bomnpocs o Temam / pazaenam
IUCLUILINHBI




14.

TBoOpueckoe 3aganue

YacTruHO periiaMeHTHPOBaHHOE 3a]aHne, UMEIOIIee
HECTAaHAAPTHOE PEIICHUE U TTO3BOJISIONIEE TUArHOCTUPOBATh
YMEHUS1, HHTETPUPOBATh 3HAHUS pa3IMYHbIX 00JacTei,
apryMEHTHPOBATh COOCTBEHHYIO TOUKY 3peHus. MoxeT
BBIMOJIHATHCS B MHAMBHIYyaTBHOM MOPSIKE WU TPYIIION
00yyJaroumxcs

TeMbl TpyMIOBBIX W/WITH
WHJIMBUIYQJIbHBIX TBOPUYECKHUX
3aJaHUN

15. Tect CpeacTBO KOHTPOJISI, HAIIPABJIEHHOE HA IPOBEPKY YPOBHS @DOHJ TECTOBBIX 3aJJaHHM
OCBOEHUSI KOHTPOJIMPYEMOI'O TEOPETUUECKOTO U
MPAKTUYECKOr0o MaTepuaa 1o AUJaKTHYeCKUM eIMHUIIaM
JUCITUTUIMHBI WU PO eCCHOHATBHOTO MotyJist. Crcrema
CTaHJapTU3UPOBAHHBIX 3aJJaHH, TO3BOJISIOIIAS
ABTOMATH3UPOBATh MPOLEYPy U3MEPEHUS YPOBHS 3HAHUH U
YMEHHH 00yJaromuxcs

16. Occe CpenctBo, MO3BOJSIONIEE OLIGHUTh yMeHUEe oOydaromierocst | TemaTuka acce
NUCBMEHHO U3Jlaratb CyTh IIOCTABJIEHHOM IpoOieMsl,

CaMOCTOSITENILHO MPOBOJIUThH aHAJIU3 ITOU MPOOJIEMBI.
17. [Ipaktuueckue  paboTHl | DTO 3aJaHUs, C TOMOIIBI KOTOPBIX Yy ydamuxcs | Bumsr: Ha0JII0ICHNE,
(mpakTUYeCcKOe 3aaHue) (hopMHpYIOTCS M Pa3BHBAIOTCS IpPABUIBHBIC MPAKTHYCCKHUE U3MEPEHHE, OIIBIT,
JCHCTBHS. KOHCTpYMpOBaHWE  H  JIp.
3aJaHus UL TIPAKTHYECKUX
pabor

18. JlaGopaTopHble paboThI OTO TpOBEACHUE YYalIMMKCS MO 3aJaHUI0 TMpernojaBaTens | 3amaHus A J1a00paTOPHBIX
ONBITOB C  HCMOJB30BAaHHEM MPHOOPOB, NPHMCHEHHEM | paGoT
WHCTPYMEHTOB U APYTUX TEXHUYECKHUX MPUCIIOCOOICHU.

19. Tpenaxep TexHUUECKOE CPEICTBO, KOTOPOE MOKET OBITh UCIIONB30BaHO | KomruiekT 3aganuii 11 paboTel
JU1s1 KOHTPOJIsl IPUOOPETEHHBIX CTYIEHTOM Ha TpeHakEpe
npodecCHOHANLHBIX HABBIKOB U YMEHHI 110 YIIPABICHUIO
KOHKPETHBIM MaTepUaTbHBIM 00BEKTOM

20. OT4eThI MO MPaKTHKaM CpeactBo  KOHTpOJNs, TMO3BoJsfomias — oOywaromemycs |Buapl pabor u 3amaHus Ha

MPOJIEMOHCTPUPOBATh OOOOIICHHBIC 3HAHUSA, YMEHHUS U
NPAaKTUYeCKUA  OMbIT,  NpUOOpeTeHHBIE  3a  Bpems
POXOXKACHHUsSI y4yeOHOW M TPOU3BOJCTBEHHOW MPAKTHK.

y4eOHYI0 U TPOM3BOJICTBEHHYIO
HPaKTHKY




OTueTsl 0 MpaKTUKaM MO3BOJISIFOT KOHTPOJIMPOBATh B LIEJIOM
ycoenne OK u I1K o6o3nauennsix B [ITICC3.

21. KonTenT-ananus AHanu3 U OlleHKa B COOTBETCTBUU C KPUTEPHUIMH TOKYMEHTOB | [lepeuenpb JOKyMEHTOB
JIOKYMEHTAIU! (>KypHAJIOB TEOPETUIECKOTO U IPOU3BOJICTBEHHOTO O0YUCHUs, | MOJICKAIINUX AaHATTU3Y,
XapaKTepUCTHK, TBOPUECKUX PadOT, THEBHUKOB M OTUYETOB MO | KPUTEPUU OLICHKU
npaktuke, BKP u n1p.), cBuaerenscTByomux 006 ypoBHe
KOMIIETEHTHOCTH 00y4aronierocs.
22. Hab6nronenue HNucTtpymeHnT cObopa nHbopManuu s ycraHoBiIeHus pakTtoB | Llenb, 00beKThl HAOIIOICHUS,
oOpa3zerr Jiucra s
(buKcupoBaHUs PE3yNIbTATOB
HaOJIIOICHUS
23. 3agaHue Ha BKP [[IepeueHb OCHOBHBIX BOIIPOCOB, KOTOpble 10JDKHBI ObITh | BKP o cnenmansnoctn CITO
(IMTIIIOMHBIH MPOEKT, PacKpbIThl B paboTe, a TakXKe YKa3aHWsd Ha OCHOBHBIE
JTUTIIIOMHAs paboTa) MH(POPMAITMOHHBIC HCTOYHUKH.
24. HuddepennmpoBannaplii  BrirodaloTcss TEOPETHYECKHME W TMPAKTUYCCKUE 3alaHus 10 | 3a4eT
3auer y4eOHOH TUCIUITIIMHE







