ABTOHOMHOE 00pa30BaTEIFHOE YUPEKACHUE BBICIIETO 00pa30BaHUS
JlenuHrpajckoi obnactu
«["ocynapcTBeHHBII HHCTUTYT SKOHOMHKH, (PMHAHCOB, TIPaBa U TEXHOJIOTHI

PABOYAS TIPOT'PAMMA YUEBHOM JUCHUTIIUHBI
OV .09 Xumust
s pogeccuu
08.01.08 MacTep 0TI€JI04YHBIX CTPOUTEIbHBIX PadOT

I'aTunna
2017 .



PabGouass mnporpamma y4eOHOW IUCIUIUIMHBI pa3paboTaHa Ha OCHOBE
denepalIbHOTO TOCYIApCTBEHHOTO 00pa3oBaTeIbHOrO CcTaHAapra  (manee
®dI'OC) o mpodeccuu cpeanero npodeccuoHaabHOTo 00pa3oBaHusl (anee —
CIIO) 08.01.08 Macrep OT/AEIOYHBIX CTPOUTEIBHBIX padOT

Opranuszanus — pazpadorunk: AOY BO JIO «l'ocynapcTBeHHBII WHCTHTYT

HSKOHOMUKH, (DMHAHCOB, MIPaBa U TEXHOJIOTUIN.

Pazpabotuuku:

Mamnaxosckas M.B., npenonaBarens Xumuun

PaccMoTpeHO Ha 3aceJaHuU METOAMYECKOH KOMHUCCHH,
[Iporokon Ne 1 or «26» aBrycra 2017 .

[Ipencenarens MeTOAUYECKON KOMUCCUHA ’/// K.M. Kpyrosa

CoryacoBaHo

P

Jlupextop ' - N Pteeeee sy

YOV «lleppas AxanemMudeckas ¢
rEMHAa3u4 I. [aTYuaHBD), : /

0.1.3uH0BBEBA




COJIEPKAHUE

cTp.

. TIACIIOPT TIIPUMEPHOU IIPOTPAMMEI YUEBHOM 4
JCLIUTUIMHBI

. CTPYKTYPA U IIPUMEPHOE COJIEPKAHUE YUYEBHOI
JTIACITATUINHBI 6

. YCJIOBUS PEAJIN3ALINM YUYEBHOM JJUCLIMITJIMHBI 11

. KOHTPOJIb U OULEHKA PE3VJIbTATOB OCBOEHUA 12
YYEBHOU IMCIHAITIMHBI



1.MACIOPT IMMPOI'PAMMBI YYEBHOM JUCILUILIMHBI

OV1.09 Xumus

1.1. ObaacTb NpUMeHEHHU S MPOTrPAMMBbI

[Iporpamma y4eOHON AMCUMIUIMHBI SBISIETCSI YAaCThIO OCHOBHOM
npodeccuoHanbHON 00pa3oBarenbHON mporpaMmMbl B coorBeTcTBUM ¢ I'OC mo
npodeccuu CI1O

08.01.08 «MacTep CTpOUTEIIBHBIX OTACIOYHBIX padOT»

1.2. Mecro yueOHOoM AU CIUTIITAHBI B CTPYKTYpe OCHOBHOM
npodeccuoHAJIbHON 00pa30BaTeIbHOI MPOrPaMMbI:

0011e00pa3oBaTeIbHBIN UK

1.3. Heau u 3aga4yu y4eOHOH IMCUMINVIMHBI — TPeOOBAHMSA K
pe3yJbTaTtaM OCBOeHHSI y4eOHOH TMCUMILIUHBI:

B pe3ynbpTaTe ocBOCHUS yueOHOMN AUCIUIUIUHBI 00YYAIOIIUIACS TOIDKEH YMETh!

e HA3bIBaTh HW3YUYCHHBIC BEIIECTBA IO «TPUBHUAIBHOW» WM MEXKIyHAPOIHOU
HOMEHKJIATypE;

® OINPEACIIATh: BAJIEHTHOCTh U CTENEHb OKUCIEHUS XMUMUYECKHX 3JIEMEHTOB, THII
XUMHUUYECKOM CBSI3U B COCIMHEHUSX, 3apsi NOHA, XapaKTep Cpelbl B BOJHBIX PACTBOPAxX
HEOPraHUYECKUX COCIUHEHUM, OKHCIHMTEIb W BOCCTAHOBUTEIb, NPHUHAMJICKHOCTD
BEILIECTB K Pa3JIMYHbIM KJIaCcCaM OPraHUYECKUX COEAUHEHUI;

e XapaKTEpU30BaTh: DJJEMEHTHl MaJbIX IIEPUOJAOB TIO MUX MOJOXKEHUIO B
nepuoandeckor cucreme JI.M.Menpaeneesa; o0ue XMMHUYECKHE CBOWCTBA METAJIIOB,
HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTraHWYECKMX W OPraHUYECKUX COEOUHEHU;
CTPOCHUE U XMMUYECKUE CBOMCTBA U3YYEHHBIX OPraHUYECKUX COCTUHEHU;

e OOBSCHATH: 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTABA U CTPOCHHUS; IPUPOTY
XUMHUUYECKON CBSI3U (MOHHOM, KOBAJICHTHOW, METAIIMYECKOW), 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON pEeaKIUU U TMOJIOKEHUS XUMHUUYECKOTO PAaBHOBECHS OT Pa3IUYHBIX
(bakTopOB;

e BBHINIOJHATh XUMHUUYECKUWA SKCIHEPUMEHT 10 PACIO3HABAHUIO BAXKHEHUIIMX
HEOPraHUYECKUX U OPTaHUYECKUX BEILIECTB;

e NPOBOJUTh  CAaMOCTOATENbHBIM  MOHMCK  XMMHYECKOW  HMHPOpMaLUU €
UCIIOJIb30BAHUEM  PA3JIUYHBIX  MCTOYHUKOB  (HAy4YHO-MOMYJSPHBIX  W3JIaHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); MCIOJIb30BaTh KOMIIbIOTEPHBIC
TEXHOJIOTUM JUIsi 00paOOTKM W Tepelayd XUMHUYECKoW uHbopMmanmuu ©  ee
MPEICTABICHUS B pa3IMYHbIX (popmax;

MCITOJIH30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B MPAKTHUECKOU JIEATETLHOCTH
Y TIOBCEIHEBHOM KU3HU JIJIA:

® OOBSCHEHHUS XMMHYECKUX SBJICHUHN, MPOUCXOMSIUX B TpHpoAe, ObITy M Ha
IIPOU3BOJICTBE;

® ONpEACIICHUS BO3MOYKHOCTH TMPOTEKAHUS XUMHUYECKUX MpPEBpallCHUHd B
Pa3JIMYHBIX YCIOBUSIX U OLICHKH UX MTOCIEACTBUN;

® DKOJIOTMYECKU IPAMOTHOTO MTOBEJICHUS B OKPYKAIOILIEH CpelIe;

® OIICHKM BJIMSIHUSI XUMUYECKOTO 3arpsSi3HEHUS OKPYXKAIOIIE cpe/ibl Ha OpraHu3M
YyeJoBeKa U APYTHUE )KUBbIE OPTaHU3MBI;
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e Oc3omacHOrO oOOpamieHusi ¢ TOPIYMMH W TOKCUYHBIMH  BEIIECTBAMH,
Ja00paTOPHBIM 000PYyI0BaHUEM;

® MPUTOTOBJICHUS PACTBOPOB 3aJlaHHOW KOHIICHTpAlMM B OBITY W Ha
IIPOU3BOJICTBE;

® KPUTUYECKOM  OIEHKH  JOCTOBEPHOCTH  XUMHUYECKOHW  HMH(pOpMAIINH,
MOCTYTAOIICH U3 Pa3HBIX UCTOYHUKOB.

B pe3ynbTaTe 0CBOCHMS TUCIUTUTAHBI O0YYarOIIHIACS TOKEH 3HATh:

+BOKHEUININE XWMHUYECKHE TMOHSATHUS: BEMIECTBO, XUMHYECKHI JJIEMEHT, aToM,
MOJIEKyJIa, OTHOCUTEIIbHBIE aTOMHas M MOJEKYJspHas MacChl, HMOH, aJIOTPOIus,
U30TOIbI, XHMHYECKas CBS3b, OJIIEKTPOOTPUILIATEIHHOCTh, BaJIEHTHOCTh, CTENEHBb
OKHCJICHUS, MOJIb, MOJIIpPHAsi Macca, MOJISIPHBI 00BbEM, BEIIEeCTBA MOJICKYJISIPHOTO U
HEMOJICKYJIIPHOTO ~ CTPOCHHUS,  pPacCTBOPBI,  JJEKTPOJUT H  HEIJICKTPOJIHUT,
AIIEKTPOJIUTUYECKAS JUCCOIMAIUS, OKHCIUTENh M BOCCTAHOBUTENb, OKHCICHUE U
BOCCTAHOBJICHHE, TEIUIOBOM J(PQPEKT peakIuu, CKOPOCTh XHMHUYECKOH peakiuy,
KaTain3, XUMHUYECKOE PABHOBECHE, YTJICPOIHBIA CKeNeT, (PyHKIMOHAIbHAS TPYIINA,
MU30MEpHsI, TOMOJIOTHS;

+OCHOBHBIC 3aKOHBI XMMHUHU: COXPAHEHHS MAcChl BEIIECTB, MMOCTOSHCTBA COCTARBa,
MEPUOINYECKUI 3aKOH,;

+OCHOBHBIC  TEOpPUM XUMHUHU: XHMHYECKOW  CBSI3U, DJIEKTPOJMTHYCCKOU
JTUCCOITMAITIH, CTPOCHUSI OPTAaHUYECKUX COCTUHEHU;

+BOKHEWINIME BEIIECTBA M MaTepUajbl: OCHOBHBIE META/UThl M CILUIABHI; CEpHas,
COJIsSTHAs, a30THAsI W YKCYCHAasl KUCJIOTHI; IIEI0YM, aMMHaK, MHHEpaIbHBIE yI00peHus,
METaH, 3TUJICH, alleTUJIeH, OCH30J1, dTAHOJ, JKUPBI, MBLIA, TJIFOK03a, caxapo3a, Kpaxmal,
KJIETYaTKa, OCJIKH, NCKYCCTBCHHBIEC M CHHTETUYECKHE BOJIOKHA, KAYIYKH, TUTACTMACCHI,

1.4. PexoMeHayemMoe KOJHYECTBO 4YacOB Ha  OCBOeHHEe padoyeid
NpOrpaMMbl y4eOHOM AW CUMILIMHBI:

MaKCUMaJlbHON y4eOHOM Harpy3ku oOydaromerocss 171 d9acoB, B TOM YHCIE:
00si3aTebHOM  ayAUTOPHOM yueOHOM Harpy3ku oOydvaromerocs 114  dacos;
CaMOCTOSITETTbHOU paboThl 0OyJaromerocs 57 4acos.



1. CTPYKTYPA U COAEP KAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM yueOHO TUCUMIITIMHBI U BHAbI Y4eOHOH padoThI

Bua yuyeOHoi1 padoThl O0bem
4acoB
MaxkcumasibHas yueOHasi HATPY3Ka (Bcero) 171
O0si3aTeIbHAs ayAUTOPHAA YueOHAs HATPY3Ka (Bcero) 114
B TOM YHCJIE:
IIPAKTUYECKUE 3aAHATUSA 11
KOHTPOJIbHBIE Pa0OThI 6
CamocrosiTeqbHast padoTa o0ydarouerocs (Bcero) 57
B TOM YHCJIE:
BHEAyIUTOPHASI CAMOCTOSITEIbHAS PaboTa 57
Hmozosas ammecmayus 6 hopme sx3amena




2.2. TemaTnuyecKuil JIAH M COAEPKaAHUE YIeOHON JUCHUNIMHBI XUMHUS

HaumenoBanue
pa3aesioB U TeM

Conep:xanue y4ye0OHOro MaTepuaJa, JadopaTopHble U MPAKTHYECKHE PA0OTHI,
CaMOCTOsITeJIbHAA padoTa 00y4arIIUXCs

O0BeM yacoB

YpoBeHb
OCBOEHUS

1

2

3

4

Tema 1.

MeToabl NO3HAHUS B XUMHH.

2

HayuHbie MeTO1bI TO3HAHUS BEIIECTB U XUMHYECKUM sIBICHUI. PoJib KCIIEpUMEHTa U TEOPUU B

D

Tema 2

TeoneTuyecKkue OCHORELI XUMUN

21

CoBpeMeHHbIE TIPEICTABICHHS O CTPOCHUH aToMa. AToM. M30Tonbl. ATOMHBIE OpOUTANIH. S-, -
aneMeHThl. OCOOEHHOCTH CTPOEHUS SIIEKTPOHHBIX 000JI0YEK aTOMOB MEPEXOIHBIX JIEMEHTOB.
[lepuoanueckuii 3aKOH U MEpHOIUYECKas cUcTeMa XuMuieckux neMenToB Jl.1M.Menneneena.
Xumuyeckas cBsi3b. KoBajeHTHasI CBsI3b, €€ PA3HOBUAHOCTH M MEXaHU3MbI 00pa30BaHUsI.
DIEKTPOOTPULIATENBLHOCTh. CTENEHb OKUCIICHNS U BAJICHTHOCTh XUMUYECKUX 3JIeMEHTOB. MloHHas
cBs13b. Katnonbl 1 annonsl. Metannmuyeckas cBsi3b. BoopoaHas cBs3b.

BemecTBo. KauecTBeHHBIN 1 KOJTMYECTBEHHBIN COCTaB BEIIECTBA. BelecTBa MONIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS. SIBIEHUs, TIPOUCXOASIINE TPU PACTBOPEHUH BEILIECTB —
nuccouuanus, ruaparanus. Yuctele Bemectsa U cmecu. Victunabie pacTBOpbl. CriocOObI BBIpaXKEHUS
KOHLIEHTpAIlMK PacCTBOPOB: MACCOBAsI J10JIs1 pACTBOPEHHOI'0 BEIECTBA.. JluccouuaIus 3JIeKTPOIUTOB
B BOJIHBIX PacTBOPAX.

Xumnueckue peakiun. Kinaccupukanus XuMHUECKUX peakuii B HEOPraHUYECKON 1 OpraHuYecKon
xumuH. Peakiyu noHHOro 0OMeHa B BOAHBIX pacTBopax. Cpena BOAHBIX pacTBOPOB: KUCIHAs,
HeUTpasbHas, menouHas. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiui. CKOPOCTh peaKilnu, €€
3aBUCUMOCTH OT pa3nuyHbIX (hakTopoB. Karamus. O6paTtuMocTh peakiuii. XUuMHUYECKOe paBHOBECHE
U CTIOCOOBI €T0 CMEIICHHUS.

17

1,23

Kontponbraas pabora Nel « ATom. BemecTtBo».
KonTtponpHas paborta Ne2 « Xumuueckue peakmumy».

CamocTtosTenpHas pabora
1-2 Pemienue 3a1a4 Ha BBIYMCICHUE KOHIIEHTpAllUM pacTBOpa. Buapl KOHIEHTpAIUi.
3-4. Bunel u pemenue OBP.

12

1,23




5-6. Pemenue 3a1a4 Ha XMMHYECKYIO KUHETUKY
7-8. T2

9-10.Cnabsie snextponutsl. pH-cpena
11-12.I'unponus

Tema 3. Heopranuveckasi xummusi. 26
Knaccudukanust HeopraHH4eCKUX COSTUHEHN. XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCTMHEHUN. 24
Mertasmibl. DIEKTPOXUMHUECKUH s HANpsDKeHUH MeTaioB. O0mre crnocoObl MoMyYeHHs
MmetasuioB. [TonsTre o koppo3un MeTamoB. CriocoObI 3aIUTHI OT KOPPO3HUH. 1,23
Hewmerannpl. OKUCINTENBHO-BOCCTAHOBUTENBHBIE CBOMCTBA THITMYHBIX HeMeTasIoB. O0mias
XapaKTEPUCTUKA MOATPYIBI FAJIOT€HOB.
2 2,3

KonTponsabie pabotel: Ne3 « Kinacchl HeopraHuueckux BelIecTB»




CamocrosiTenpHas padoTa

1-2. CBoiicTBa Kuciort B cBeTe TO/I.

3-4 CpoiicTtBa ocHoBaHMi B cBeTe TO/I.

5-6. CnoiictBa coineir B cBete TO/I.

6-7. Metamisl 1 HeMeTalubl ¢ no3unuu OBP
8-9 OcobeHHOCTH a30THOW KHCTIOTHI

10-11 OcobeHHOCTH KOHIICHTPUPOBAHHON CEPHOM KUCITOTHI
12-13 Pa3noxeHue HUTPaTOB

14-15 AMdoTepHbIe METAIUTBI K KX COSTMHEHUS
16-17 Xpom u ero coeTMHEeHUs

18-19 Maprasen u ero coeIMHEHUS

20-21 Pemenue 3ama4 Ha W30BITOK, MPUMECH

21

1,23

Tema 4.

Opranuveckass Xxumus — 2Kypc

82

Knaccudukanusi 1 HOMEHKJIaTypa OPraHMYeCKUX COSTMHEHNN. XUMHUUECKHE CBOMCTBA OCHOBHBIX
KJIACCOB OPraHUYECKUX COCAUMHEHUN. Teopus CTpOCHUs OPraHUYECKUX COCIUHEHUN. Y TIIEPOIHbIN
ckeneT. Pagukansl. @yHKIIMOHANIbHBIC TpyNIbl. ['oMonoruueckuid psa, romosioru. CTpyKTypHast
n3oMepus. TUIIbI XUMHUYECKHUX CBSI3€H B MOJIEKYJIaX OPraHUYECKUX COCAUHECHUM.

VYrneBo1opoabl: aJIKaHbl, aJKEHBI U JUEHBI, aJIKUHBI, apeHbl. [[pupoaHble HCTOUHUKN
YTJIEBOAOPOIOB: HEPTH U MPUPOIHBIN Ta3.

Kucnopoaconepsxaiiue coeJUHEHH: OJJHO- 1 MHOTOQTOMHBIE CIUPTHI, (DEHOJI, allbJIETU/IbL,
OJTHOOCHOBHBIE KapOOHOBBIE KUCIIOTHI, CII0KHBIE 3(UPBI, KHUPBI, YTIIECBOIBI.

A3oTconepiKale CoOeIMHEHNS: aMUHbI, aMUHOKHUCIIOTHI, OEJIKH.

[TonuMmepsl: m1acTMaccehl, Kay4ykH, BOJIOKHA

65

1,23




[IpakTuyeckue pabOTHI

10 U3BECTHOU Macce
(oObema) peareHra

Ne 1 « CocraBnenue CTpyKTYpHBIX (POPMYII TOMOJIOTOB U H30MEPOB»

Ne 2 Pemenne 3a7au Ha HaX0XKJICHHE MOJIEKYIISIPHOM (DOPMYJIIBI TIO IPOYKTaM CTOpaHUs
Ne 3 « I'eHeTnueckas CBsI3b MEXIY KJIACCaMU OPraHUYECKHUX BEILIECTBY

Ne 4 « nentudukanus opraHu4ecKux COCTUHEHUI
Ne 5 « PacriozHaBaHue muiacTMacc M BOJIOKOH»

Ne 6-7Pemienue 3a1a4 10 ypaBHEHUIO PEAKIUU: BBIYUCIICHUE MacChl( 00beMa) IPOAYKTa PEaKIHH

Ne 8-9 Pemenue 3a7ay Ha CMECH BEIIECTB
Ne 10-11Pemenne 3amau Ha BBIXOJ MPOAYKTa PEAKLUH OT TEOPETHUUECKH BO3MOKHOIO

11

1,23

NN N

o [0 fo

Tema: Oprannueckasi XUMus.

CamocrosiTenbHas padoTa 00yJarouuxcs

1.Xumus u 310poBbe (84): nekapcTBa, GEepMEHThI, BATAMUHBI, TOPMOHBI, HyKJIEHHOBBIE KUCIIOTHI
2. Xumus v niuia (84): KaJIOpUIHOCTH JKUPOB, OCIIKOB, YTIIEBOIOB.
3.XuMus B TOBCEHEBHOM KM3HM (84): MOIOIINE U YHCTSIIHNE CPEACTBA, TUTACTMACCHI, BOJIOKHA.

24

1,23

IKx3zamen

(BCEro/avinTonHo)

Hroro

171/114

YpoBHU 0CBOEHHUSI y4eOHOTI0O MaTepuaa:

1. — o3HaKOMUTENbHBIN (Y3HaBaHWE paHee U3YUYCHHBIX 0OBEKTOB, CBOMCTB);

2. — penpOAYKTUBHBIN (BBITTOJIHEHHUE JIEATEILHOCTH MO 00pa3ily, MHCTPYKIMH WU MO PYKOBOJCTBOM)
3. — IPOAYKTUBHBIN (IJIAHUPOBAHUE M CAMOCTOSITETFHOE BBITOTHEHHUE ICATEIILHOCTH, PEIICHUE TTPOOIEMHBIX 3a]1a4)

10




3.YCJIOBUS PEAJIM3AIIMN YYEBHOU JUCLIUTIIMHBI

3.1. TpeOGoBanusi K MAaTePUAJIbHO-TEXHUYECKOMY 00eCIIedeHUI0

Peanuzanust  yueOHOW  AMCHMIUIMHBI — TpeOyeT Hamn4us yd4eOHOTo
KaOuHeTa

« JlaGoparopus xumun» Ne24

O6opynoBanue ydeOHOrO KaOWHETa: HACTEHHBIE CTEHIbl TOCTOSHHOM
skcno3uiun «Tabnuia mo mpaBuiaM TOBENCHUS B XHUMHUYECKOM KaOWHETe»,
«Ilepmonnueckas cucrema J[.MI. MenneneeBay, «Tabiuna pacTBOPUMOCTHY,
«ONEKTPOXUMUYECKHIA pAan HaIpsKEHU N METAJIOBY, «IIpenenbHbie
yraeBoAopoab», «Knaccudukanys opraHn4ecKkux CoeIMHEHUI.

HaGop Tabnuiy «OCHOBBI XMUMHUYECKUX 3HaHMID», KoJuleKius «BonokHay
JIeMOHCTpaloHHas, Kowtekuus «Hedpts u  mpomykTel e€ mepepaboTKu»
JEMOHCTpalMOHHas, Kojuiekuus «llmactmaccel», komiekuus «MeTamibny, Habop
aTOMOB JUJII COCTAaBJEHUS MOJEKYJ, IMOPTPEThl YUYEHBIX-XUMUKOB. KoMmIuiekT
pPEaKTUBOB M JAOOPATOPHOM MOCYBI.

Texnuueckue cpeacrBa OOy4YEHHS: TMEPEHOCHOM MYJIbTUMEIUANIPOEKTOD,
kommnbioTep , CD ROM nuck «BuptyanbHas naboparopus. Xumus 8-11kmacey

3.2. UadopmarmonHoe obecrieueHue 00yueHus

Ilepeyenbr pexoMeHAyeMbIX Y4eOHBIX wu3aaHuii, HHTepHeET-pecypcos,
JAONOJHUTEJIBbHOM JIUTEPATYPbI
OCHOBHBIE UCTOUYHHKHU:
I'a6puensin, O.C. Xwumus : yaeOnuk / O. C. I'abpuensn, U. I'. OctpoyMoB. - 6-¢
u3M., crep. - M. : Akagemusi, 2009. - 336 c. - (Cpennee nmpodeccruoHanibHOe
oOpa3zoBanue). - bubamorp.:c.332.

Xumus : yueonuk / JI.M. IlycroBanosa, 1.E. HukanopoBa. — Mocksa : KnoPyc,
2012. — 438 ¢. — Jlna CIIO https://www.book.ru/book/915055

JlonosiHUTeILHAS JINTEPATypa

boromonoa 1. B.Heoprannueckas xumus: YaeOHoe nocooue / boromososa 1.B.
- M.: Ansa-M, MTHOPA-M, 2016. - 336 c.: . - (ITPODUB)
http://znanium.com/bookread2.php?book=538925
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Oprannveckas xumus : yueOnuk / A.1. Apremenko. — Mocksa : KnoPyc, 2018.
— 528 ¢. — s CIIO.
https://www.book.ru/book/924050

Caenko, O.E. Xumus a5 HeXUMHUYECKUX crienuanbHocTeil : mpaktukym / O. E.
Caenko. - PoctoB H/]] : ®enukc, 2015. - 285 ¢. - (Cpennee npodeccHOHAIBHOE
00pa3oBaHue).

4. KOHTPO.Ib U OLIEHKA PE3YJIbTATOB OCBOEHHUS YUEFHOM
JANCHUITIJIMHBbI

KoHTpons ©  oOlleHKa pe3ylbTaTOB OCBOCHUA y4e€OHOW  AMCIMIUIMHBI
OCYILECTBIISIETCS TPENOJAaBaTeIeM B IIPOLIECCE MPOBEACHUS MPAKTHUUYECKUX
3aHATUH U J1a00paTOpHbIX pPabOT, TECTUPOBAHMS, a TAKXKE BBINOJHEHUS
oOyJaromMMHUCs ~ MHIMBUIYAIbHBIX  33JaHUM, TPOEKTOB, HCCIEIOBAaHUM,
CaMOCTOSITEIILHBIX PA0OT, MPEJACTABICHHBIX B KOMIUICKTE (DOHIOB OIEHOYHBIX
CPEICTB IO JAHHOW NUCUUILINHE

Pe3yabTaThl 00yyeHus @®opMbI U METOAbI KOHTPOJISI U
(ocBOEHHBIE YMEHHUS1, YCBOCHHbIC 3HAHMA) OLICHKH Pe3yJIbTATOB 00y4eHust

Yuanmiics 1oJHKEH 3HATh:

*eaxncneiimuue xXumuyeckue ROHAMUA: BEUIECTBO, XUMUYECKUN
JJIEMEHT,  aTOM, MOJIEKYJIa, OTHOCHUTEIbHBIE aTOMHas W
MOJICKYJISIpHAST MAacChl, MOH, AJUIOTPOIHS, H30TOIbI, XUMHUYECKAs
CBSI3b, AJIEKTPOOTPHIIATEIIHOCTB, BaJICHTHOCTb, CTETIeHb
OKHCJICHHSI, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00beM, BEIIeCTBa
MOJICKYJSIPHOTO ¥ HEMOJIEKYIIIPHOTO  CTPOCHHS, PaCTBOPBHI,
ANEKTPOJIUT W HEIJICKTPOIUT, DICKTPOIUTUYECKAS THUCCOIHAIINS,
OKHUCIIUTETh W BOCCTAHOBHUTEIb, OKHCJICHHE M BOCCTAHOBJICHUE, | MATUOAJUIBHAS CUCTEMA OLICHKHU
TErIoBOM 3¢ (deKT peaklnuu, CKOPOCTh XHMHUYECKOW pEaKIWH, | 3HAHWH

KaTaJlu3, XUMUYECKOE  pABHOBECHE,  YIVIEPOAHBIM  CKEJIET, | MUChbMEHHBIN (hpOoHTABHBIN

(hyHKIMOHATBHAS TPYIIA, H30MEPHsI, TOMOJIOTHUS; KOHTPOJIb (TectupoBaHue
OTKPBITOTO U 3aKPBITOTO THUIIOB),

OCHO6Hble 3GKOHbI XUMUU: COXPAaHEHUS MAacChl BEILECTB, | YCTHBIN WHIUBUAYATbHBIN

IIOCTOSIHCTBA COCTaBa, IEPUOIUYECKUIN 3aKOH; KOHTPOJIb.

OCHOGHblE meopuu xumuu: XUMHUYECKON CBSI3H,

BHGKTpOHHTquCKOfI Juccoualnuu, CTPOCHUMA OpraHu4CeCKUux
COCIUHEHHI;

eaiicHellue éeujecmea U mMamepuaibl: OCHOBHBIC METaUTbl U
CIUTaBBI; CEpHAsl, COJISTHAs, a30THAS W YKCYCHas KUCJIOTHI; IEJIOYH,
aMMHaK, MUHepajbHbIe YIOOpEHUs, METaH, JSTWICH, AalleTHIICH,
OCH30J, OJTaHOJ, JKUPBI, MBUIA, TJIOKO3a, caxapo3a, Kpaxmal,

KJI€T4YaTKa, 6€J'IKI/I, HCKYCCTBCHHBIC W CHHTCTHYCCKUC BOJIOKHA,
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Kay4yKH, IIaCTMAaCCHI;

Yyanmics 10JKEH YMETh:
*nazvieamo

M3y4YEHHBbIE BEIIECTBA [0 «TPUBUAIBHOW» WJIHU
MEKIyHApOAHOW HOMEHKIIATYPE;

*onpedenams: BATCGHTHOCTb U CTENEHb OKHUCIIEHUS XUMUYECKUX
3JIEMEHTOB, THUI XUMHUYECKON CBS3UM B COCIMHEHHUSX, 3aps]l HOHA,
XapakTep cpeabl B BOJHBIX  pacTBOpax  HEOPraHWYECKHUX
COEIMHEHUI, OKHMCIUTEIb U BOCCTAHOBUTENIb, NPUHAIJIECKHOCThH
BELIECTB K Pa3IMYHBIM KJIaCCaM OpPraHMYECKUX COEIMHEHUM;
*xapakmepuzoeams: SIEMEHTHl MaJbIX NEPUOJOB IO HX
MOJIOKEHHIO B Tepuoanueckoii cucreme JI.M.Menneneesa; obuue
XUMHUYECKHE CBOMCTBA METAJJIOB, HEMETAVIOB, OCHOBHBIX KJIACCOB
HEOPraHWYeCKNX M OPraHWYeCKHX COEIMHEHHUH; CTPOCHHE U
XUMHUYECKHE CBOMCTBA U3YUYEHHBIX OPraHUYECKUX COECUHEHNN;
*00bACHAMD. 3aBHCHMOCTb CBOWMCTB BEIECTB OT HMX COCTaBa U
CTPOCHHUS; MPUPOAY XUMHUECKOW CBsI3U (MOHHOW, KOBAJICHTHOM,
METAJJINYECKOM ), 3aBUCUMOCTh CKOPOCTU XMMMUYECKOM peakluu u
MIOJIOKEHUSI XMMUYECKOTO PaBHOBECHUS OT Pa3IMYHBIX (PaKTOPOB;
*@bINONIHAMbL XUMUYECKHH OSKCIIEPUMEHT M0 PACHO3HABAHUIO
BAKHEWIIINX HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB;
*npoeooums caMOCTOSITEIHHBINA MMOMCK XUMHUUYECKOU HHPOPMAITUH C

HCIIOJIB30BAHHUEM Pa3JIMYHBIX HCTOYHHKOB (HeanHBIX PIS,I[aHPIfI,

KOMIIBIOTEPHBIX ~ 0a3  JaHHBIX, VIHTepHETa); WCIOJIb30BaTh
KOMITBIOTEPHBIE ~ TEXHOJOTMH JUII  OOpabOTKM ¥ Tmepeaadu
XUMHYECKOH HMHQPOpPMAIMM ¥ €€ TPEJICTABICHHUS B Pa3IHMUHBIX
bopmax;

UCNONIb306AMb  NPUOOpemenHble  3HAHUA U YMEHUA 8

NPAKMUYEcKoll 0eameabHOCmU U NOGCEOHEBHOU HCUZHU ONA:
*O0OBSICHEHUS! XUMHUYECKUX SIBJICHUH, MPOUCXOAAIIMX B IPUPOAE,
OBITY ¥ Ha MIPOU3BOJICTBE;

*orpeneneHus BO3MOKHOCTH IIPOTEKaHUS XUMHUYECKUX
IIPEBpAILEHUH B PA3IMYHBIX YCIOBUAX U OLIEHKU MX MOCIEICTBUMN;
*IKOJIOTMUECKH T'PaMOTHOTO TOBEACHHUS B OKpYKalolleld cpene u
OLIEHKU BJIMSHUS XUMHUYECKOTO 3arps3HEHUS] OKPYXKAIOLIEH cpelibl
Ha OpraHu3M 4C€JIOBCKA U APYTHUC ) KUBLIC OPTraHU3MBI,

*Oe3omacHOro  OOpalieHust ¢
BEIIIECTBAMH, JJAOOPATOPHBIM 000PYI0BAaHUEM;

*IPUTOTOBIICHUS PACTBOPOB 3aJJAHHOM KOHIIEHTPALUHU B OBITY M Ha

IMPONU3BOJICTBE;

ToproYnmMu u TOKCUYHBIMH

*KpUTUYECKOW OIIGHKH JOCTOBEPHOCTH XUM. HH(pOpMaIuw,

HOCTYHaIOH_IGI\/JI U3 pa3HbIX UCTOYHUKOB.

ITACbMEHHBIN (bpoHTaTBHBII

KOHTPOJIb (TecTupoBaHue

OTKPBITOTO U 3aKPBITOTO THUIIOB),

YCTHBIN WHIMUBUYaTbHBIN
KOHTPOJIb.
MPaKTUYECKUI (bpOoHTABHBIN
KOHTPOJIb

caMmocTosiTeNbHast padora

caMoOCTOsATeNIbHas padoTa
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