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PaGouast nporpamma y4eOHoii gucuunianabl OY 1.11Xumust
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeJHEro NpogecCHOHAIbLHOI0 00pa30BaHMs 10
NporpaMMaM NMOArOTOBKM CHENMATHCTOB CPeHEro 3BeHa Mo ClennaabHOCTH
08.02.09 MoHTaX, HAJTAJAKA U IKCILIyaTaAIlUs JJIEKTPOOOOPY10BAHUS
NPOMBIIJIEHHBIX U TPAKIAHCKUX 3TAHUI

Opranusanus-pa3padoTymk:
['ocynapcTBeHHOE  IpOQeCcCHOHATBHOE 00pa30BaTEIIbHOE  YUpEXKICHHE
«COCHOTOPCKHI TEXHOJIOTHYECKUN TEXHUKYM.

Pa3paboTuuk:
YuncanoBa Exatrepuna HwukxosgaeBHa, mpenojaBaTellb XUMHH, OHOJIOTHH
BbICIIIEH KBaTU(UKALIMOHHON KaTErOPHUH.

AHHOTALUA
Pabouass mporpamma yueOnor mucrumimael OY][.11 Xumus paspaborana ¢ ydeTom
CIIEYIOIIUX JTOKYMEHTOB:

— ®epepanpHoro 3akoHa Poccuiickoit @enepanun ot 29 nexabps 2012 r. Ne273— d3 «O06
obpasoBanuu B Poccutickoit @enepanmm»(s pea. ot 03.08.2018 r.).

— Ilpukaza MunucrepctBa oOpasoBanuss W Hayku PO or 17.05.2012 r. Ne413 «O6
YTBEPXKICHUH (PeIepaibHOIO TOCYAaPCTBEHHOTO0 00pa30BaTENbHOIO CTAaHIApTa CPEIHETO
obmero obpazosanus (B pen. [lpukazos Munobpuayku Poccun ot 29.12.2014 1. Ne 1645,
or 31.12.2015 r. Ne1578, 29.06.2017 r. Ne613).

— [Ilucema JlemaprameHTa rocy1apCTBEHHON MONUTUKHU B cpepe MOATOTOBKH paboUMX KaapoB
u JIIO Munobpuayku Poccum ot 17.03.2015 1. Ne 06-259 «PexomeHpamuu 110
OpraHM3aly MOJY4YeHHs] CpeAHero oobmero oOpa3oBaHUs B Tpeleliax OCBOCHHS
00pa3oBaTeNbHBIX TPOTPAaMM CPEIHET0 MPOQECCHOHAIIBHOTO o0pa3oBaHMs Ha 0ase
OCHOBHOTO 00IIIero 0o0pa3oBaHMs ¢ YYETOM TpeOoBaHUH (eaepabHBIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAAPTOB U MOJIy4aeMOH MpodeccHuu WM CIEeUUAIbHOCTH CPEIHEro
npodeCCHOHATBLHOTO 00pa30BaAHMS.

— IIpumepHoit mporpammbl 0011€00pa30BaTeIbHON YYEOHOW MUCHMIUIMHBI «XUMUS» IS
po)eCCHOHANIBHBIX 00pa30BaTENbHBIX OpraHu3amuii, pekomeHgoBaHHOH PI'AY «DUPO»
B KayeCcTBE NPUMEPHOW MpOrpamMMmbl JJIsl peain3allid OCHOBHOM IpodeccuoHaTbHON
nporpamMbl CIIO Ha 0a3ze OCHOBHOro oOIIEro 0Opa3oBaHUs C TOJTYYEHHUEM CPEIHETO
obmero obpaszoBanusi (IIporoxonm Ne 3 or 21 wuions 2015 r., perucTpupoBaHHBIII HOMEP
peuensuu 385 ot 23 urong 2015 r. PI'AY «DUPO», ¢ yrounenusmu IIporokon Ne 3 ot 25
Mmas 2017 r);

— IlpumepHOH OCHOBHOW 00pa3oBaTeIbHOM MPOrpamMMbl CPEIHEro o0Imero o0Opa3oBaHUsS
(Omobpena pemennem denepanbHOr0 y4eOHO-METOAMYECKOTO OOBEIUHEHHS TI0 00IIeMy
obpazoBanuto (IIporokon ot 28 utons 2016 r. Ne2/16-3).

[IporpamMma paccMoTpeHa Ha 3acelaHuu METOAMYECKON KoMHCcCcUU 0011e00pa30BaTeIbHOTO
nukia ['TIOY «CocHoropckuii TexHomornueckuii TexuHukym». [Iporokosn Ne 1 ot 31 aBrycra 2020
T.
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1 MACHOPT PABOYEM MPOI'PAMMBbI YUYEBHOM JUCHUILJIMHBI
OYI.11XUMHUA

1.1 O6aacTh NpUMEHEHUs MPOrPaMMbl

PabGouas mporpamMma y4yeOHOW AUCUMILIMHBI SIBJISETCS YacTblO OCHOBHOMU
oOpazoBaTenbHOl ~ mporpamMmbel B cootBerctBun ¢ ®PI'OC  cpeanero
npo¢eCCUOHAIBHOIO 00pa30BaHuUs M0 MOATOTOBKE CIELUAINCTOB CPEAHEr0 3BEHA 110
cnenuanbHocTH 1o cnenuanbHocTh 08.02.09 MoHTax, Hajlagka M 3KCIUTyaTalus
3IIEKTPOOOOPYTOBAHUS MPOMBIIUICHHBIX U TPAXKIAHCKUX 3TaHUA.

1.2 MecTO AMCHUIIMHBI B CTPYKTYPE OCHOBHOM 00pa30BaTe/bHOM MPOrpaMMbl

VYuebHas nucnumuiiHa «XUMUS» SIBISETCS YU4EOHBIM MPEIMETOM IO BEIOOPY
u3 obs3aTenpHOM TpenMmeTHon obnacth «EctectBennbie Haykm»y DI'OC cpemgnero
obmiero oOpazoBaHusi U u3ydaetcs: B o0meoopazoBarenbHoM nukie OOIL. B yueOHoM
IJIaHe AUCLMIUIMHA BXOAUT B cCOCTaBe 0011e00pa30BaTeIbHbIX YUEOHBIX AUCIUIUIMH U3
JOTIOJTHUTEILHOM MpeIMETHOM 00JIaCTH.

1.3 O0mas xapakTepucTHKAa y4eOHO! TUCHUIIINHbI

XuMHusi — 3TO HayKa O BEIIECTBAaX, UX COCTaBe M CTPOCHHUH, CBOWCTBAX WU
NpEeBpalICHHUSIX, 3HAYCHHUH XUMHUYECKHX BEIICCTB, MAaTEpPHAIOB M TPOIECCOB B
PaKTUYECKOH JIeATEIILHOCTH YEIOBEKa.

Conepxanne 001e00pa3oBaTeIbHON  Y4EOHOW  TUCIUTUIMHBI  « XUMUSD»
HAIPaBJICHO HA YCBOCHUE OOYYAIOUIMMHCS OCHOBHBIX TOHSTHIA, 3aKOHOB M TEOPHIA
XUMHH, OBJIAJICHUC YMCHHUSIMH HAOMIOAaTh XWMHYCCKUE SIBIICHUS, IPOBOIWTH
XUMHYECKHH IKCIIEPUMEHT, MPOU3BOANTH PACYETHl HA OCHOBE XHMMUYECKHX (HOPMYII
BEILIECTB U YPABHEHNN XMMHUYECKUX PEAKIIU.

B mpouecce n3ydeHus: XUMHUH Yy 00Y4arOIIUXCsl Pa3BUBAIOTCS O3HABATEIILHBIC
WHTEPEChl M WHTEIUIEKTyallbHbIE CIIOCOOHOCTH, TMOTPEOHOCTH B CaMOCTOSITEITLHOM
npUOOpETEHUST 3HAHUN 10 XMMHUH B COOTBETCTBUU C BO3HUKAIOIIUMU KU3HEHHBIMU
npoOiieMaM, BOCTIHTHIBACTCS OEpeKHOE OTHOUICHHS K TMPHUPOJAE, MOHUMAaHHE
3I0pOBOTO 00pa3a KU3HU, HEOOXOIMMOCTH MPEAYIPEKACHUS SIBICHUNA, HAHOCSIINX
Bpea 3I0pOBBI0O M OKpyXkaromieil cpeae. OHM OCBaMBAaIOT MPHUEMBI TPaMOTHOTO,
0€30I1acHOTO KCITOJIb30BAHNS XMMHUECKHUX BEIIECTB M MaTEPHUAIOB, TPUMEHSICMBIX B
OBITY, CETbCKOM XO3HCTBE W Ha MPOU3BOICTBE.

Peanu3anus neAyKTUBHOTO TOAXOJAa K HW3YYEHUIO XUMHH CIIOCOOCTBYET
pPa3BUTHIO TaKHUX JIOTHYECKHUX OIepalfii MBIIUICHUS, KaK aHaju3 W CHHTE3,
00001IeHNEe W KOHKPETH3allus, CPAaBHCHHWE W aHAJOTHS, CHCTEMATH3alusi W
Kiaccudukanus u ap.

B mpomecce wu3ydeHUss XWMHUA TEOPETHYECKUE CBEACHUS JOTIOJHSIOTCS
JEMOHCTpAIMSIMK, JTa0OPAaTOPHBIMKM ~ ONBITAMH ¥ MPAKTUYCCKUMH  3aHSATHSAMHU.
3HAYUTENBHOE MECTO OTBOJUTCS XUMHUYECKOMY OJKcrepuMeHTy. OH OTKphIBaeT
BO3MOXKHOCTh (DOPMHPOBATH y OOYYaIOIIUXCS CHEIHAIbHBIC MPEAMETHBIC YMEHUS:
paboTaTh C BEIIECTBAMH, BBIMOJHITH MPOCTHIE XWMHUYECKHUE OIBITH, YYUThH
0e30MmacHOMYy ¥ OKOJOTHYECKH TPaMOTHOMY OOpalieHHI0 C  BEIICCTBAMH,
MaTepuajJaMH U IpoleccaMu B OBITY U Ha POU3BO/ICTBE.



Jl7iss opraHu3anuy BHEAYJUTOPHONW CaMOCTOSITENBHON pabOThl 00y4aromIuxcs
NpEJCTaBICH TMPUMEPHBI TepedeHb pedepaToB(AOKIAI0B), WHAMBHIYAIbHBIX
IPOEKTOB.

B mpomecce wusydeHHs XUMHUH BaXHO (OPMHUPOBATH WH(GOPMALIUOHHYIO
KOMIIETEHTHOCTh OOyd4arormxcs. IlosTomy mpu opraHW3aluu CaMOCTOSITEIHLHOU
paboThl HEOOXOAMMO AaKIEHTUPOBAaTh BHHUMAaHHWE OOYYAlOIIMUXCS Ha TIOHWCKE
uHbopMalluu B CpeICTBaX Maccmenua, MHTepHeTe, y4eOHON U crHenuaIbHOU
JUTEpaAType C COOTBETCTBYIOMIMM O(OPMIICHUEM U MPEICTABICHUEM PE3YJIbTATOB.

N3yuenne  o0mieoOpa3oBaTelbHOM  y4eOHOW — AUCIUIUIMHBI  «XUMUSD»
3aBeplIaeTca MOJBEJACHHEM HUTOroB B ¢opMe nuddepeHupoBaHHOTO 3auéTa B
pamMKax TPOMEKYTOUHOH aTTecTanmuu oOydaromuxcs B mporecce ocBoeHus OOII
CIIO ¢ momy4yeHueM cpeaHero ooIero oopa3oBaHus.

1.4 Hean u 3aga4d JMCHUILVIMHBI — TPeOOBaHHMSI K Pe3yJbTaTaM OCBOCHUSA
AUCIHUINJIMHBI:

N3yyenue xumuu Ha 0a30BOM YpOBHE cpeaHero oOiero oOpa3oBaHUs
HaIIPaBJICHO HA IOCTUIKEHHE CIICIYIOIINX LeJsIei:

— @QopMupoBanue 'y OOyyalIIUXCi YMEHHS  OIEHUBATh  3HAYUMOCTh
XUMHUYECKOTO 3HAHMS 111 KAXKJIOTO YEJIOBEKa;

— (QopMupoBanue y o0y4aronuxcs IeJ0CTHOTO MPEACTABICHUS O MUPE U POJU
XUMUU B CO3[JaHUU COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KAPTHUHBI MUDA;
yMEHUSL OOBICHATh OOBEKThI M MPOLECCHl OKpPYXKaroleh JeHCTBUTEIbHOCTH:
MIPUPOJTHOM, COLMAIIBHOM, KYJIbTYPHOM, TEXHUYECKOW CPEIbl, — HCIOJIb3YS
JUISL ’TOTO XMMUYECKUE 3HAHUS;

— pa3BuTHE y 00ydYaromuxcsi yMEHUM paznuyaTh (PaKThl U OIEHKU, CPABHUBATh
OIICHOYHBIC BBIBOJBI, BHJETh HX CBA3b C KPUTEPUSIMU OLEHOK M CBA3b
KPUTEPUEB C OIpPEACICHHOW CUCTEMOW NEHHOCTEH, (QOpMyIupoBaTh U
000CHOBBIBATH COOCTBEHHYIO MTO3UITHIO;

— mpuoOpeTreHrne OO0y4aloUIMMHCS ONbITa Pa3sHOOOpa3HOM  JEeSTENbHOCTH,
MIO3HAHUS U CaMOIIO3HAHUS; KJIKOYEBBIX HABBIKOB, MMEIOIINX YHUBEPCAIBHOE
3HAUYEHME ISl PA3JIMYHBIX BUJIOB JCSITEILHOCTU (HABBIKOB PELIEHUS MPOOJIEM,
OPUHATUS  pEIICHUH, TIOMCKa, aHaluM3a U 00paboTku  uHOpMALINH,
KOMMYHUKATUBHBIX HABBIKOB, HAaBBIKOB HW3MEPEHUH, COTPYAHUYECTBA,
0e30macHOro O0OpallleHusl ¢ BEIIeCTBAMH B TTIOBCEHEBHOM JKU3HM).

OcBoeHue cojaepkaHMs  y4eOHOM  JUCHUIUIMHBI  «XUMHS», O0OecreurnBaeT
JOCTIKEHHUE 00YYaIOMUMHUCS CIEAYIOMNX Pe3yJabTaTOB:

JIn4HOCTHBIX:
— YYBCTBO T'OPAOCTU M YBAXKEHUS K HCTOPUU U JIOCTHXKEHUSM OTEUYECTBEHHOMU
XMMHMUYECKON HayKH; XMMUYECKH I'PaMOTHOE MOBEJEHUE B MPOECCUOHATIBHON
JESTEIbBHOCTH M B OBITY MpU OOpallleHUHM C XUMHUYECKUMHU BELIECTBaMH,
MaTepuagaMH U MPoLeccaMu;

— TOTOBHOCTb K MPOJOJDKEHHIO OOpa30BaHUS U TOBBIIICHUS KBATH(PHUKAIUU B
n30paHHON MPOQPECCHOHATBHON AEATEIbHOCTH U 0OBEKTUBHOE OCO3HAHUE POJIU
XMMHUYECKUX KOMIIETEHLIUN B ATOM;



YMEHUE HCIOJIb30BATh JIOCTUKEHUS COBPEMEHHOM XHWMHUYECKOM HAyKH U
XUMUYECKUX TEXHOJOTUH JUIsl MOBBIIIEHUS COOCTBEHHOTO WHTEIIEKTYaJIbHOTO
pa3BUTHS B BHIOpaHHON TPO(eCcCHOHANBbHOM eI TEIbHOCTH.

MeTtanpeaMeTHbIX:

WCITOJIb30BAHUE PA3JMYHBIX BUJIOB ITO3HABATEIBHON JEATEIHHOCTH U OCHOBHBIX
WHTEJUICKTYaJIbHBIX OIepalui (MIOCTAaHOBKH 337a4H, (DOPMYITUPOBAHUS TUIIOTES,
aHanmW3a W CUHTE3a, CPaBHEHUS, OOOOIIEHUS, CHCTEeMAaTH3allid, BBISIBICHUS
MPUYUHHO-CJICICTBEHHBIX  CBSI3€HM, TIOWCKAa AaHAIOroB, (HOPMYyIUPOBAHUS
BBIBOJIOB) JUISI PEIICHWS TIOCTaBJICHHOW 3aJadd, NPUMEHEHHE OCHOBHBIX
METOJIOB TO3HAHUS (HAOMIOJCHUS, HAYYHOTO JSKCIEPUMEHTAa)  JUIsl U3YyYCHUs
CTOPOH XHWMHYECKUX OOBEKTOB U TMPOILECCOB, C KOTOPHIMH BO3HUKAET
HEO0OXOIMMOCTh CTAIKUBAThCSA a MPodeCCUOHANIBHOM cdepe;

UCTIONIb30BaHUE  PA3JIMYHBIX HCTOYHHKOB JUIS TIONYYEHUS XUMHUYECKOU
uH(pOpMaIuU, YMEHUE OICHUTh €€ JOCTOBEPHOCTH IS JOCTHKEHUS XOPOIIHUX
pe3ynbTaToB B MpodecCroHaIbHOM chepe.

IIpeamMeTHbIX:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUN O MECTE XUMUU B COBPEMEHHOU HAYYHOM
KapTUHE MHpA; MOHMMAHUE POJIM XUMHUU B (HOPMHUPOBAHMM KPYroszopa H
(GyHKIHMOHATIBLHOM IPaMOTHOCTH YeJIOBEKa JIJIsl PEIIeHUs] MPAKTHUYECKUX 3a/1a4;
BJIAJICHUE OCHOBOIOJIATAIONIUMUA XUMUYECKUMHU TOHATUSAMH, TEOPHUSMH,
3aKOHAMH M 3aKOHOMEPHOCTSAMH; YBEPEHHOE IIOJIb30BAHUE XMMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

BJIAJICHUE OCHOBHBIMH METOJaMH HAYYHOIO ITO3HAHHUS, HWCIIOJb3YEMBIMHU B
XUMHH: HAOJIOJCHUEM, OMHCAHWEM, HU3MEPEHHEM, IKCIEPUMEHTOM; YMEHHUE
o0pabaTbiBaTh, OOBSCHATH pE3YyJbTaThl MPOBEACHHBIX OIBITOB M Je1aTh
BBIBO/IbI; TOTOBHOCTb M CIIOCOOHOCTh MPUMEHSATh METOJbI IMO3HAHUS TpPU
pELIEHNH NPAKTUYECKUX 3a/aY;

c(hOpMUPOBAHHOCTh YMEHHUS /1aBaTh KOJMYECTBEHHBIE OIIEHKU U MTPOU3BOIUTD
pacyeThl 0 XUMUYECKUM (POPMYJIaM B YPaBHEHUSIM;

BJAJICHWE TPaBWJIAMU TEXHUKH O€30MacHOCTM TPU  HUCIOJIB30BAaHUU
XAMHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh COOCTBEHHOM TMO3UIMU IO OTHOIICHUIO K XHUMHYECKOU
uH(dopMaIuy, NOJy4aeMOl U3 pa3HbIX HCTOYHUKOB.

B pe3yabTrate u3ydeHusi y4eOHOro mpeamera «XuMHsS» HAa YPOBHe CpeIHEro
0011ero oopa3oBaHus:

BbinycKkHMK Ha 0230BOM YPOBHE HAYYMTCSH:

packpbiBaTh Ha MPUMEPAX pOJib XUMHH B (HOPMHPOBAHMH COBPEMEHHOMN
HAay4YHOU KapTUHBI MHPA U B IPAKTUYECKON EATEIIBHOCTHU YEJIOBEKA;
JEMOHCTPUPOBAaTh HA IPUMEPAX B3aUMOCBI3b MEXKAY XUMHEU WU IPYTUMH
€CTECTBEHHBIMU HayKaMU;

pacKpbIBaTh Ha NpUMEpax IOJIOKEHUS TEOPUU XMMHUUYECKOro CTpoeHHs A.M.
bytneposa;



noHuMarth (pusnueckuit cmeica llepuoanueckoro 3akona .M. MenneneeBa u
Ha €ro OCHOBE OOBSICHATH 3aBHUCHMOCTL CBOMCTB XMMHYCCKHX DJIEMEHTOB U
00pa30BaHHBIX UMHU BEIIECTB OT AJICKTPOHHOTO CTPOCHHS aTOMOB;

OOBSICHATh TNPUYUHBI MHOTOOOpa3Ws BEIIECTB Ha OCHOBE  OOIIMX
MPEICTABICHUI 00 UX COCTaBE M CTPOCHUH;

MIPUMEHATH IPaBUJIAa CUCTEMATUYECKON MEKIYHAPOIHOW HOMEHKJIATYPbl Kak
CpeACTBa Pa3IMUCHUS U UACHTU(PUKAIIMY BEIIECTB MO0 UX COCTABY U CTPOCHUIO;
COCTaBJIATh MOJICKYJISIPHBIE U CTPYKTYpHBIE (DOPMYIIbl OPTaHUUYECKUX BEIIECTB
KaKk HocuTesned uHpOpMAIMd O CTPOCHUHU BEIIECTBA, €ro CBOWCTBAX U
MIPUHAJICKHOCTH K OMPEAEICHHOMY KJIACCy COCIMHEHU;

XapaKTepu30BaTh OPraHUYECKHE BEHIECTBA IO COCTABY, CTPOCHUIO W
CBOMCTBAaM, YCTaHABIUBATh NPUUYUHHO-CIICICTBEHHBIE CBS3U MEXAY TAHHBIMU
XapaKTEpUCTUKAMU BEIIECTBA;

MIPUBOJAUTH NPUMEPBl XUMHUUYECKUX PEAKLUN, PACKPBIBAIOIIMX XAPAKTEPHBIC
CBOMCTBA THUIIMYHBIX TMPEACTABUTEIEH KJIACCOB OPraHMYECKUX BEIIECTB C
HEJBI0 UX UICHTU(GUKAIMY U 00BsICHEHHS 00J1aCTU MPUMEHEHUS,
MIPOTHO3UPOBATHh BO3MOXHOCTh MPOTEKAHUSI XMMHUYECKUX PEAKIMII Ha OCHOBE
3HAHHUM O THUIIAX XHUMHUYECKOM CBSI3M B MOJIEKYJAX PEareHTOB W HX
PEaKIMOHHOMN CTIOCOOHOCTH;

MCIOJIb30BaTh 3HAHUS O COCTABE, CTPOEHUH U XUMUYECKNX CBOMCTBAX BEIIECCTB
JU1s1 6€3011aCHOTO MPUMEHEHHUSI B TPAKTUUECKOM JACATEIbHOCTH;

MIPUBOJAUTH IpUMEPbI MPAKTUYECKOTO HCITOJIb30BaHMSA POAYKTOB
nepepaboTK HePTU U MPUPOJHOTO Ta3a, BHICOKOMOJIEKYJISIPHBIX COCAMHEHUN
(MOJIUATUIIEHA, CHHTETUYECKOTO Kay4yyKa, alleTaTHOrO BOJIOKHA);

MIPOBOJIUTH OIIBITHI 10 PACIIO3HABAHWIO OPraHWYECKHUX BELIECTB: TIIMLEPUHA,
YKCYCHOM KHCIIOTBI, HETIPEJCIbHBIX KUPOB, TIIOKO3bI, Kpaxmaiia, OEIKOB — B
COCTAaBE IMHUILEBBIX TPOAYKTOB U KOCMETUYECKUX CPEJICTB;

BJIQJIETh TMpaBWJaMU M TpueMamMu Oe3omacHOi paboThl ¢ XUMHUYECKUMU
BEILIECTBAMU U J1TA00PATOPHBIM 000PYyI0BaHUEM;

YCTaHABIIMBATh 3aBUCHUMOCTb CKOPOCTH XUMHUUYECKOW pPEaKIMU U CMEIICHUS
XUMHUYECKOTO PABHOBECHUSI OT PA3IMYHBIX (PAKTOPOB C IIEJIBIO OIMPEIACICHHUS
ONTUMAJIbHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX ITPOLECCOB;

MIPUBOJAUTH MPUMEPHI THAPOJIA3a COJIEN B TOBCEHEBHOM KU3HU YEJIOBEKA,
MIPUBOJAUTH MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKILIMI B IPUPO/IE,
MPOM3BOJICTBEHHBIX MIPOLIECCAX U KUZHEACIATEIbHOCTH OPTaHU3MOB;
NPUBOJIUTL TPUMEPhl XUMHUUYECKHUX pEaKIui, pacKphIBAIOMKUX OOIIne
XAMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — METAIIOB U HEMETAJUIOB;
MIPOBOJIUTH PAcUEThl HA HAXOXKJICHUE MOJICKYJIIPHON (OpMYIIbl yTIeBOA0OPOIA
[0 MPOJAYKTaM CTOPaHHUSl U MO €ro OTHOCUTEJIBHOM IUIOTHOCTH M MacCCOBBIM
JIOJISIM DJIEMEHTOB, BXOJIAIINUX B €0 COCTAaB;

BJIQJIETh TMpaBWIaMu O€30MaCHOI0 OOpaIlleHUs C €AKUMH, TOPIOYUMU U
TOKCUYHBIMH BEIIECTBAMH, CPEJACTBAMU ObITOBON XHUMUHU;

OCYIIECTBJIATh  IOMCK  XUMHUYECKOM  HWHGOpMAIlMM  TI0  Ha3BaHUSAM,
uaeHTu(UKaTOpam, CTpPyKTYpHBIM (OopMyJiaM BEIIECTB;



— KPUTHYECKH OIIEHMBAaTh W MHTEPIPETUPOBATh XMMHUYECKYIO HH(MOpMAIUIO,
COJIepXaIlIylocsi B COOOIICHUSIX CPEACTB MAaccoBOM HMH(pOpMalUU, pecypcax
HNHTepHeTa, HAYYHO-NIOMYJSIPHBIX CTaThAX C TOYKM 3PEHHS] E€CTECTBEHHO-
HAyYHOM KOPPEKTHOCTU B IMEJIAX BBISIBJICHUS OUIMOOYHBIX CYXICHUH H
dbopMupoBaHus COOCTBEHHO MO3ULINY;

— TMPEACTaBIATh IMYTH PEIMIEHUS TJI00ANbHBIX MPOOJIEM, CTOSIIMX Tepes
YEJIOBEYECTBOM: IKOJIOTUUECKUX, SHEPTE€TUUECKUX, CHIPHEBBIX, U POJIb XUMUH
B PEIICHUH 3TUX TIPOOIIEM.

BbinyckHMK Ha 0230BOM YPOBHE MOJIYYUT BO3MOKHOCTD:

—  WLTIOCMPUPOBAmMb HA NPUMEPAx CMAHOBIEHUE U IBONIOYUIO OPSAHUYECKOU
XUMUU KAK HAYKU HA PA3TUYHBIX UCTOPUYECKUX DIMANAX ee Pa38Uumusl;

— UCNOIL308AMb MemOoObl HAYYHO20 NO3HAHUSL NPU BbINOJIHEHUU NPOEKMO8 U
YUeOHO-UCCIe008amenbCKux — 3a0ay  no  U3Y4eHUuio  CoUcms, Ccnocobos
HONYYeHUs U pACNO3HABANUSL OP2AHUYECKUX 8eUeCm8,

— 00vACHAMb  NpUpOOy U  CHOCOObL  00PA308AHUA  XUMUUECKOU  CBA3U:
KOBAIEHMHOU (NOJSAPHOU, HENOJISIPHOU), UOHHOU, MEMANIIU4ecKol, 6000pOOHOU
— C Yenvlo onpeoesieHuss XUMUYECKOU aKmMUBHOCMU 8eulecms;

— YCMAHABIUBAMb 2eHEMUYECKVI0 C853b  MedHCOy KIACCAMU — OP2AHUYEeCKUX
sewecms Onsl 0OOCHOBAHUSL NPUHYUNUATLHOU BO3MONCHOCIU  NOJIYYEHUS
OpeaHU4ecKux coeOuHeHull 3a0aHH020 COCMABa U CMpPOeHUs;

— YCMAHABIUBAMb 63AUMOCEA3U MedHcOy hakmamu u meopueu, NPUYUHOU U
creocmeuem  nNpu - amanuze  npoONIeMHblX  cumyayuti U 0OO0CHOBAHUU
NPUHUMAEMBIX PeUleHUll HAd OCHO8E XUMUYECKUX 3HAHULL.



2 CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILJIUHBI

2.1 O0beM yueOHOM TUCHMILIMHBI U BUAbI Y4€0HOI padoThI

— KOHmMPOJIbHbIE pabombl

Bupa yuyeoHoi padoThI KoauvecTBo
4acoB
CymmapHasi yueOHasi HATPY3Ka BO B3aMMOJACHCTBHH € 78
npenogaBaresiemM
Bceero 3ansaTuii 78
B TOM YHCJIE!
— 1a00pamopHo — npakmuyeckue pabomul 36
4

Ilpomesicymounan ammecmauus 6 hopme oughghepenyuposanno2o 3auéma




2.2 Conep:xkanue yueOHou qucuunianabl OY /111 Xumus

HaumenoBanme Conep:xkanue y4ye0OHOro MaTepuaJa, Jad0paTopHble H MPAKTHYECKHE PA0OThI Oo0bem YpoBeHb
pa3esnoB M TeM 4acoB O0CBOEHUS
1 2 3 4
Beenenue 1
Tema 1. Coaepixkanue yueOHOro MaTepuajia 1
Mertozpl Hayunble METOABI TO3HAHMS BEMIECTB W XMUMHUYECKUH sBJIeHM. POJIb DKCIEpHMMEHTa M TEOPHH B
NO3HaHUA B XUMHUH. BakHe#nne XUMHYECKHE TOHSATHS M 3aKOHBI. MOJCTHPOBAHHE XUMHUYECKHX IPOIECCOB. J
XUMHUH 3HaueHWe XHMHHM TPUA OCBOCHHMHU CIIEHHAIBHOCTEM TEXHMYECKOTO MPOQHIS MPOoPheCCHOHATBLHOIO
o0Opa3oBaHusl.
Pazpmen 1.
Oonrag n 45
HeopraHu4vecKasi
XUMHS
Tema 1.1 Coaep:kaHue y4eO0HOI0 MaTepHuaJa 2
OcHoBHBIE OcHoBHble MOHATHA XUMHH. BemectBo. Atom. Monekyna. XuMUYECKUN AJIEMEHT. AJIOTPOIHSL.
NOHSATHSA U [Ipocteie u cnoxHble BemecTBa. KauecTBEHHBIM M KOJIMYECTBEHHBI COCTAB BEIIECTB. XMMHUUYECKHE
3aKOHBI XHMHH | 3HaKd U popmMynsl. OTHOCUTEIBHBIC aTOMHASI U MOJIEKYIIsipHas Macchl. KonmndecTBa BemecTna. 2
OcHoBHBIE 32aKOHbI XUMHH. CTeXxnoMeTpHsl. 3aKOH COXPaHEHUSI MacChl BELIECTB. 3aKOH ITOCTOSHCTBA
COCTaBa BEUIECTB MOJICKYJISIPHON CTPYKTYpPhL. 3aKOH ABOTaJpo U CIEICTBUS U3 HETO.
IIpakTH4YeckHe padoThI 3
PacuerHble 3a1aun Ha HAXO0XKICHHE OTHOCHUTEIBHON MOJEKYJISIPHONM MAacChl, ONPENEICHUE MacCOBOU
JOJTM XUMUYECKUX 3JIEMEHTOB B CII0KHOM BEIIECTBE.
Pacuetsl Macchl (00beMa, KOTUYECTBA BEIIECTBA) MIPOAYKTOB PEAKIIMU, €CITH OJJHO M3 BEUIECTB JaHO B 3
n30BITKE (MMEET TPUMECH ).
PacyeTpl 00bEeMHBIX OTHOIIIEHUH ra30B MPH XUMHUUECKHUX PEAKIIHSIX.
Tema 1.2 Conep:xaHue y4eOHOro Marepuaja 2
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IMepuoguyeckui
3aKO0H U
Iepuoguueckas
cucreMa
XUMHYECKHX
semenToB ..
MennesiaeeBa u
CTPOEHHE aTOMAa

Iepuonuveckuii 3akon .. MenneneeBa. Otkpeitue .M. Menneneesim Ilepronndeckoro
3akoHa. [lepuoanyeckuii 3akoH B popmynuposke .M. Menneneena.

[lepuoanueckas Tabauia XUMHUYECKUX AJIEMEHTOB — Tpauueckoe OTOOpakKeHHE MEepPUOINYECKOTo
3akoHa. CTpyKTypa MEepUOAMYECKON TaOMMIIBI: MepHoasl (Mayible ¥ OONbINKE), TPYNIBI (TJIABHAS H
nmoboyHas).

Crpoenne atoma u Ilepmoauyeckuii 3axkon I.U. MennesneeBa. AToM — cilokHas yactuua. sapo
(IpOTOHBI M HEUTPOHBI) M AJIEKTpPOHHAs 00OoJyouka. M3oTombl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK
aTOMOB DJIEMEHTOB MallbIX MeprofoB. OCOOEHHOCTH CTPOCHHUS JJICKTPOHHBIX O0OJOUYEK aTOMOB
3JIEMEHTOB OOJIBIIUX TIEPHONOB (MEepPEeXOaHbIX dJeMeHTOB). [lonsitue 00 opoOutamsx. dopma
opburaneit (s-, p-, d-, f). DnexTpoHHBIE KOHPUTypalMM AaToOMOB XHMHYECKHUX HJIEMEHTOB.
['padpraeckue snexkTpoHHBIE (GOPMYNIBI M TPaBUWiIO XyHOA. DJEKTPOHHO-Tpaduueckue (HOopMyIIbl
ATOMOB XMMHYECKUX DJIEMEHTOB. DJIEKTPOHHAs KJIacCH(PUKAIUS JIIEMEHTOB: s-, p-, d-, f- cemeicTB.
Oco0eHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB MEPEXOIHBIX 3JIEMEHTOB.

CoBpemennast popmynupoBKka nepuoaudeckoro 3akona 3HaueHnue [13 u [IC xuMudecKkux 371eMEHTOB
J.N. MenneneeBa Jyisl pa3BUTHS HAYKW U IOHUMAHUSI XUMUYECKOW KapTHUHBI MUPA.

1,2,3

IIpakTnyeckne padoThl

MonenupoBanue noctpoeHus [lepuoandeckoil TaOIUITBI XUMHUYECKUX DJIIEMEHTOB.
CocraBieHne cXeM CTPOSHHS U JIEKTPOHHBIX KOH(PHUTypaIMii aTOMOB XUMHUYECKUX HJIEMEHTOB.
XapaKTepruCTHKA XUMHYCCKHUX 3JIEMEHTOB 110 AJITOPUTMY.

2,3

KonTpoabHas padora

[lepuoauueckuii 3aKOH U TEpUOAMYECKass cHcTeMa XuMmuuyeckux sieMeHtoB [[.W. Menneneena.
Crpoenue aToma

Tema 1.3

Conepxanue y4eOHOro Marepuaja
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Crpoenue
BelllecTBa

HNonnas xumuueckasi cBsa3b. KaTuoHbl, ux oOpa3oBaHHME€ U3 aTOMOB B pe3ysbTare Mpoliecca
OKHCIIeHHsI. AHHOHBI, UX 00pa3oBaHHE U3 aTOMOB B pe3ylibTaTe IMpolecca BoccTaHOBIeHUS. MoHHas
CBA3b Kak CBfA3b MEXKIy KATHOHAMH M AHHOHAMHU 3a CYET JJIEKTPOCTATHYECKOTO MPUTSKEHUS.
Knaccudukanus HOHOB: MO COCTaBy, 3HaKy 3apsijia, HAJIMYMIO TUApAaTHOH oOosouku. HoHHbIe
KpUcCTaJUIM4ecKue pemeTrki. CBONCTBA BEIIECTB C HOHHBIM TUIIOM KPUCTAINIMYECKON PEIIECTKH.
KoBajnieHTHasi XxuMu4yeckasi cBsi3b. MexaHu3M 0Opa30BaHUS KOBAJCHTHOW CBS3M OOMEHHBIH U
JIOHOPHO — aKUENTOPHBIH). DNeKTpooTpHIaTeIbHOCTh. KoBaneHTHas MOJsipHAas U HENOJspHas CBS3H.
KpatHocTh KOBasleHTHOM CBsA3M. MOJEKyIspHbIE U aTOMHBIE KpUCTAJUIMYECKHUE pemeTku. CBolicTBa
BEILECTB C MOJIEKYJIIPHBIMU U @TOMHBIMHM KPUCTANIMYECKUMH PELIETKAMH.

Merannuyeckasi cBsi3b. MeTaymueckas: KpUCTAUIMYECKAs! PELIETKA M METAJUIMUECKAsT XMMHUYECKas
cBA3b. PU3HUECKHE CBOMCTBA METAILIOB.

ArperaTHble COCTOSIHHSI BellleCTB M BOAOPOAHAs CBfA3b. TBepmoe, XUAKOE U ra3zoodpasHoe
cocTosHMs BeulecTB. [lepexon BemiecTBa U3 OJHOIO arperaTHOro COCTOSIHUS B Jipyroe. BompoponHas
CBSI3b.

Yucrelie BemecTBa U cMecH. [loHsaTne o cmecu BemecTB. [ OMOreHHbIE M T€TEPOTE€HHBIE CMECH.
CocraB cmeceii: 0ObeMHasi U MaccoBasi J10JIM KOMIIOHEHTOB CMECH MacCOBasi A0JIS TPUMECE.
JucnepcHbie cucrembl. [lonsitne o mucnepcHoit cucteme. JlucnepcHas (asa u AMCIIEpCHOHHAsS
cpena. Knaccudukanus nucnepcHsix cucteM. IIoHATHE 0 KOJTOWJHBIX CUCTEMAX.

2,3

IIpakTnyeckune padborTnl

UYucThle BemecTBa U cMecu. PacueTsl MaccoBO# MM 0ObEMHOMN J0JIM BBIXOJa MPOAYKTA PEaKIIUH OT
TEOPETUYECKH BO3MOXKHOTO.

JucniepcHble CUCTEMBI.

Peakiun moHHoro o6mMeHa B BOJIHBIX pacTBopax. Cpena BOJHBIX PACTBOPOB: KHCHasA, HEHTpaibHasi,
1IeJI0YHAs.

2,3

KontpoabHas pabora

CTpoeHue BelecTna

Tema 1.4
Bona. PacTBopsbl.
DJIEKTPOJMTHYEC
Kasl 1M CCOUAIUA

Conepxanue y4eOHOro Marepuasa

Bona. PactBopsl. PacTBopenne. Bona xak pactBoputens. PactBopuMocTs BemiecTB. HachileHHsle,
HCHACBINICHHBIC, TMCPCCHINICHHBIC PAaCTBOPHI. 3aBUCHUMOCTD PAaCTBOPUMOCTH Ta30B, )I(I/I,Z[KOCTeﬁ u
TBEP/BIX BELECTB OT PA3JINYHBIX (PaKTOPOB.

MaccoBas 10151 paCTBOPEHHOTO BELIECTBA.

DJIEKTPOJIMTHYECKASA JHCCOUMANUSA. OJEKTPOJIUTHI M HEIJIEKTPOIMUTHL. DJIEKTPOIUTHYECKas
Jucconuanus. MexaHuszmebl 3HCKTpOHHTH‘ICCKOﬁ aucconuanu Jid BEIICCTB € pa3JIMUHbIMU TUIIAMU
XUMHYECKOW CBSI3U. [ 'MapaTupoBaHHbBIE W HETHUIIPATUPOBAHHBIE MOHBI. CTENEHb 3JIEKTPOJUTHUYECKON
JUCCOUAIUN. CunbHbIE U CJIEIGBIC OJICKTPOJIUTHI. OCHOBHBIE TOJI0XKEHUS TCOpUHn 3HCKTpOHHTH‘ICCKOﬁ
qucconranuu. KucioTsl, 0CHOBaHUS M COJIM KaK 3JIEKTPOJIUTHIL.

1,2
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IIpakTnuyeckne padoThl

[IpurorosneHue pacTBopa 3aJaHHOM KOHILICHTpaUMH. PenieHue OSKCIEpUMEHTAIBHBIX 3a7ad Ha
pPacTBOPBI U PACTBOPEHHUE.

DIEKTPONUTHYECKAs JUCCOLHAITHSI. J
JKéctkocth Bosibl. CroCOOBI YCTpaHEHUS KECTKOCTH.
Tema 1.5 Conep:xxaHue y4eOHOro MaTepuasa
Knaccudpukanusa | Kuciaorsl U ux cBoiicTBa. KHCIOTBI Kak 3JIEKTPONUTHI, HX KIaCCHUKALUS 10 PAa3THIHBIM
HEOPraHU4eCKHUX | npu3HakaM. XHMHYECKHE CBOMICTBA KHCIOT B CBETE€ TEOPHM SJIEKTPOJIMTHYECKOW IWCCOLUALNU.
coequHeHui M UX | OCOOCHHOCTH B3aUMOJCHCTBHS KOHIICHTPHPOBAHHONW CEPHOM M a30THOM KHCIOT C METaIaMHU.
CBOiiCTBA OcHoBHBIE CTIOCOOBI MOTYYEHHS KUCIOTHI.
OcHoBanus U uX cBoiicTBa. OCHOBaHHUS Kak AJIEKTPOJIUTHI, WX KiIacCU(DUKAIMS MO Pa3IUYHBIM
Mpu3HaKaM. XMMHYECKHE CBOMCTBA OCHOBAHUN B CBETE TEOPUM DJICKTPOJUTHYECKOW TUCCOLUALINU.
PaznoxxeHne HepacTBOPUMEBIX B BOJIe OCHOBaHM. OCHOBHBIE CTIOCOOBI MOTYYCHHS] OCHOBAHHUIA. 1,2
Coum n ux cpoiicrBa. Conu kaxk 3JeKTpoJuThl. CONMU CpelHUE, KUCIIbIE U OCHOBHBIE. XUMHYECKHE
CBOICTBa COJICH B CBETE TECOPHH JICKTPOIUTUUYECKON nucconuanuu. CrnocoObl OTyYeHHs COCH.
I'maponus coneil.
Oxkcuapl W ux cBoiictBa. ConeoOpasyronme u HeconeoOpasyromme OKcuasl. OCHOBHBIE,
aMm(pOTepHbIE U KHUCJIOTHBIE OKCHJBI. 3aBUCUMOCTb XapakTepa OKCHIA OT CTENEeHU OKHCIIEHUs
o0pa3yroniero ero Metayuia. XMMHYECKHE CBOMCTBA OKCHOB. [loydeHne okCHioB.
IIpakTnyeckune padboThl
HcnbiTanue pacTBOPOB KUCIOT HHAMKATOPAMH. XUMHUYECKHUE CBOMCTBA KUCIIOT.
HcnbiTaHue pacTBOPOB OCHOBAaHUN MHIUKATOpaMU. XUMUYECKUE CBOMCTBA OCHOBAHUM.
XuMHUYECKue CBOMCTBA cosiel. [ mapoau3 cosieid pa3IMyHOro TUIIA. 2,3
Pemienne skcnepuMeHTaNbHBIX 3a7ady 1o Teme «l'eHeTWyeckass CBA3b MEXIY KiaccaMu
HEOPraHWYECKUX COETUHEHUI.
Tema 1.6 Coaep:xkanue yueOHOro MaTepuajia
XuMnueckne Kaaccudukanusa XxumudecKux peakiuii. Peakuun coenuHeHus, pa3aoxKeHus, 3aMeIeHus, 0OMEHa.
pe€aKuuu Karanutuueckue peakiuu. OOpatumble U HeOOpaTUMbIE peakUuu. ['OMOreHHbIE U TeTepOreHHbIE
peakuuu. DK30TEPMUUYECKUE U SHIO0TePMUIECKHe peakiun. TernoBoit 3pPekT XuMIUIeckux peaxiui.
TepMoxuMHuUecKUE YpaBHEHHUS.
OKHCINTENbHO-BOCCTAHOBUTE/IbHbIe  peaknuu. CTerneHb  OKUCICHHUS. Oxuciaureabr H# 1,2

BOCCTaHOBJIeHHE. BoccTtanoBuTens U okuciaeHue. MeTon 31eKTpoHHOro OajaHca Il COCTaBIIEHUS
YpaBHEHUI OKHCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKLIHIA.

Ckopocth xuMH4YecKHuX peakuuid. [loHATHE O CKOPOCTM XMMHUYECKHX pPEaKIui. 3aBUCHUMOCTb
CKOPOCTH XMUMHUYECKHX PEAKIMi OT pa3IuYHbIX (aKTOPOB: MPHPOJBI PEarupyrOIIUX BEMIECTB, HX
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KOHIIGHTPAlLlU, TEMIIepaTypbl, IOBEPXHOCTU CONPUKOCHOBEHHUS M HCIOJIB30BAaHUS KaTaIU3aTOPOB.
Oo0patuMocTh XHMHYecKHX peaknuil. OOpatuMble ¥ HeoOpaTHMble peakUUU. XHUMHUYECKOe
paBHOBECHUE U CIIOCOOBI €r0 CMEIIECHUSI.

IIpakTnyeckne padoThl 3
Pacuers! TemmoBoro adexra peakuuu.
OKHMCIHUTENBHO — BOCCTAHOBUTEIIBHBIE PEAKIIUN. 3
Pemienne skcnepUMEHTaIbHBIX 3a]a4: BIMSHHE Pa3IWYHBIX (PAaKTOPOB HAa CKOPOCTh XUMHUYECKOU
peakuuy; BIUSHUE Pa3IUYHbIX (PAKTOPOB Ha XMMHUYECKOE PaBHOBECHE.
Tema 1.7 Coaep:xkanue yueOHOro MaTepuajia 4
Metayibl 1 Metaaiabl. OCOOCHHOCTH CTPOCHHS aTOMOB M KpucTauioB. Duindeckue CBOWCTBA METAJUIOB.
HEMeTaJLIbI. Knaccudukanus MeTamnioB 1O pa3iMYHbIM MpU3HAKaM. XHMHYECKHE CBOICTBA METaJUIOB.
DIIEKTPOXUMUYECKUI Pl HAPSHKEHUH METAIIIOB. MeTalioTepMus.
O6mue cmocoObl monydeHus MetawioB. [loHstue o Meramnypruu. [lupomerammyprus,
TUJPOMETAJUTYPIrHUs U dJIeKTpoMeTautyprusi. CriiaBbl YEpHBIE U [[BETHBIE. 1,2
Hemetamibl. OcoOeHHOCTH CTpOCHHS aToMoB. HemeTansl — TPOCThIE BeIeCTBa. 3aBHUCHMOCTH
CBOMCTB TQJIOTEHOB OT MX IOJIOXKEHUS B Nepuoaudeckon cucreme. OKHUCIHUTENbHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAUVIOB B 3aBUCUMOCTH OT HUX TOJOXEHHS B psay
3JIEKTPOOTPUIIATEINBHOCTH.
IIpakTnyeckune padboTnl 2
Pemenue skcniepuMeHTaNbHBIX 33724 10 TeMe «MeTauib».
Pemenune skcnepruMeHTANBHBIX 3a7a4 1o Teme «Hemeramsly.
KonTpoabHasi pabora 1
OcHOBBI 0011IEH 1 HEOPTAHUIECKON XUMHH. 3
Pa3nen 2.
«Opranuyeckas 32
XUMHUSD)
Tema 2.1 Conep:xxaHue y4eOHOro MaTepuasa 3
OcHOBHBIE IIpeamer opranmyeckoii xummu. [IpuponHble, UCKYCCTBEHHBIE WU CHHTETHYECKHUE OpPraHUYECKHE
NOHATHS BelecTBa. CpaBHEHHE OPraHMYECKHX BEIECTB C HEOPraHMYECKUMHU. BaneHTHOCTh. XHUMHYECKOE
OPraHMYecKOM | CTPOCHHE KaK MOPAIO0K COSTUHEHUS aTOMOB B MOJICKYJIbI 110 BaJICHTHOCTH.
XUMHUH U Teopun | Teopusi cTpoeHuss opranudeckux coeanHeHuii A.M.BbytiaepoBa. OCHOBHBIE MOJIOXKEHHSI TEOPUU 12
CTPOEHUs XUMHYECKOro cTpoeHus. M3omepuss u uzoMepbl. Xumuueckue (OpMyNIbl M MOJAEIU MOJEKYI B ’
OPraHu4YeCKHX | OpraHNYeCKON XUMUHU.
CoeTMHEHU Kaaccndukanus oprannyecknx BemectB. Kinaccudukaius opraHMuecKrx BEIIECTB B 3aBUCUMOCTH

oT cTtpoeHus yriepoaHoil nenu. [loustue pyaxiponansHoi rpynnsl. Kinaccupukaius opraHndeckux
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BEILIECTB 110 TUITY (PYHKIIMOHAIBHON IPYIIIIHL.

OCHOBBI HOMEHKJIATYPbl OPraHH4YeCKHX BellecTB. TpUBHaIbHBIE Ha3BaHUA. PannoHaibHas
HOMEHKJaTypa Kak npeamectseHHunia HomeHknatypel [UPAC. Homenknarypa IUPAC: npuHIUIBI
0o0pa3oBaHUs Ha3BaHWM, CTApIIMHCTBO (YHKIMOHAIBHBIX TIPYII, WX O0O3Ha4YeHHE B INpedukcax u
cypdukcax Ha3BaHUN OPraHMYECKUX BEIICCTB.

Knaccupukauusi peakuuii B opraHuyeckoii xumuu. Peakiuu npucoequHeHus: (THIAPHUPOBAHUS,
raJloOreHUPOBAHUS, TUAPOTAIOTEHUPOBAHUS, TuApaTanun). Peakuuu oTiuerieHus (JeruapupoBaHus,
JETUIpOraJIor€HUPOBAHNUS, Aeruaparanun). Peakuun 3amenienus. Peakiium nzomepusanuy.

IIpakTnyeckune padborTnl

H3rorosieHue MOJIEKYJ OpraHUYECKUX COCIUHEHUM.

Knaccugpurayus opeanuueckux coeoureruil.

Homenxnamypa opeanuueckux coeounenuil.

Pemenne skcnepuMeHTanbHbIX 3a1a4. HaxoxeHne MonekysipHOH (GOpMyJIbl OpraHUYECKOrO BEIIECTBA
T0 €r0 MJIOTHOCTU U MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €0 COCTaB, WJIU 110 IPOJYKTaM CrOpaHHUsI.

Tema 2.2
YriaeBoaopoasbl u
UX NPUPOJHBIE
HCTOYHHMKH

Copep:xanue y4eGHOro MaTepuaJia

AJIKaHbl. AJKaHBI: TOMOJIOTUYECKHM psJi, M30MEpUsS M HOMEHKIATypa alKaHOB. XHUMHYECKHE
CBOMCTBa anKkaHOB (Me€TaHa, »5TaHa): TOpPEHHE, 3aMElICHHE, pAa3JIoKEeHHe, IerHIpPUpPOBAHHUE.
[IpumeHeHne anKaHOB Ha OCHOBE CBOMCTB.

AJIKeHbl. DTWIEH, €ro MOoJydyeHHUe (IeruJpUpOBaHUEM O3TaHa, JACTONMMEpHU3alUeld MOIMITHIICHA).
I'omonornueckuii psia, ©30MepHsi, HOMEHKIIATYpa QJIKEHOB. XMMHUYECKUE CBOMCTBA YTUJICHA: TOPEHUE,
KaueCTBEHHBIC peakiuu (oOecuBeunBaHWE OPOMHOW BOJBI W pacTBOpa IIEpMaHTaHATa Kajus),
ruapaTanys, nojauMepusanus. [lpuMenenue 3TuaeHa Ha OCHOBE CBOWCTB.

AJukanauenbl M Kaydyyku. [loHsTHe O queHax Kak yriaeBOAOPOAax C JBYMsI JBOMHBIMHU CBS3SIMU.
ConpsikeHHbIEe THMEHbl. XUMHUECKUE CBOMCTBa OyTaaneHa-1,3 u u3onpena: odeciBeyuBaHre OpOMHOM
BOJIbI U ITOJIMMEPH3aLMs B KayuyKn. HaTypanbHbIN U CHHTETHYECKHE KayuyKu. Pe3uHa.

AJKUHBL. AnietriieH. XUMHAYECKHE CBOWCTBA alleTHIICHA: TOpeHUe, 00ecliBeunBaHne OPOMHOMN BOJIBI,
MIPUCOCIMHEHUH XJIOpOBOJOpOoJa W runpartauus. lIpuMeHeHue aleTwieHa Ha OCHOBE CBOMCTB.
Me:xxkinaccoBas U30MEPHUsI C ANKaAUEHAMHU.

Apenbl. ben3on. Xumudeckue cBocTBa O€H30J1a: TOPEHUE, PEAKIIMN 3aMeleHus (TaJOTeHUpOBaHUE,
HuTpoBaHue). [lpumeHenne 6eH3051a Ha OCHOBE CBOMCTB.

IIpupoaHble HMCTOYHMKM YIJEBOAOPOAOB. [IpupomHblii ras3: cocrtaB, NPUMEHEHHWE B KayeCTBE
tornBa. Hegts. CoctaB u nepepabotka Hedtu. [leperonka negtu. HerenpoayKkThl.

1,2

IIpakTnyeckue padboThl
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O3HakoMJICHUE C KOJUIEKIMEH 00pa31ioB HepTH U MPOAYKTOB €€ epepadOTKH.

O3HakoOMJICHHE ¢ KOJUIEKIIMEH KaydyKOB U 00pa3IiaMu U3AeTuil U3 PEe3HHBI.

Pemenne sxcneprMeHTaNbHbIX 3a7a4 Mo TeMe «[ ‘eHeTndeckas CBA3b MEXAY KJlacCaMU OpraHMYeCKHX
COEIUHEHUIN».

Tema 3.3.
Kucaopoacoaep:x
amme
OpraHuvecKue
coeJUHEeHH

Copep:kanue y4eGHOro MaTepuajia

Cnuprel. Ilonydyenue sTaHona OpoO’KEHHEM TIIOKO3bI W TUApaTanued sTuieHa. [uapokcuiibHas
rpynna kak ¢yHKuuoHanbHas. lloHATHE O mpeneiabHBIX OJHOATOMHBIX CIHUPTaX. XUMHYECKHE
CBOMCTBAa 3TaHOJIA: B3aUMOJICHCTBUE C HATpuUeM, OOpa30BaHHWE MPOCTBHIX M  CIOXKHBIX 3(HUPOB,
OKHCIIeHUE B anbAerull. [IpuMeHeHne 3TaHOoiIa HA OCHOBE CBOMCTB. AJIKOTOJM3M, €ro IMOCIEICTBUS
JUIsl OpraHu3Ma uYeJioBeKa M MpeaynpexiacHue. [NuuepuH Kak MpeACcTaBUTENb MHOTOATOMHBIX
cnupToB. KauecTBeHHas peakuysi Ha MHOroaTOMHbIE cliupThl. [IpuMeHeHne rivnepuna.

®enon. Pusnyeckue M XMMHYECKHE CBOWMCTBA (eHosna. B3ammHOEe BIUSHHE aTOMOB B MOJIEKYJe
dbeHoma: B3aMMOJCHCTBUE C THUIPOKCHUIOM HATPHUS M a30THOW KucioTou. I[IpumeHenue QeHonma Ha
OCHOBE CBOWCTB.

Aabaeruapl. [Toustre 06 anpaeruaax. AjbaeruaHas rpynmna Kak GyHKInoHanbHas. @opManbaerua u
€ro CBOMCTBA: OKHCJIEHHUE B COOTBETCTBYIOLIYIO KHUCIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIHI
cnupt. llomydyeHune anpaeruaoB  OKHCIEHMEM  COOTBETCTBYIOIIMX  crupToB. lIpumeHeHue
dbopManbIeruaa Ha OCHOBE €T0 CBOWCTB.

Kap6onoBble kuciaorel. [lonstne o kapOOHOBBIX KucioTax. KapOokcuiapHas rpynma Kak
¢dbyHKMOHanbHAs. ['OMoylorMuYecKUi Pl TPEACeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tomyyenue KapOOHOBBIX KHCIOT OKHCICHHEM allbJIeTHJI0B. XHWMHYECKHE CBOMCTBA YKCYCHOM
KHUCTIOTHI: OOIIHME CBONCTBA ¢ MHUHEPAIBHBIMHU KUCIOTaMH H peakius dTepudukammu. [Ipumenenue
YKCYCHOM KHMCJIOTBHI HA OCHOBE CBOMCTB. BhICIIME KHUPHBIE KUCIOTHI Ha MPUMEPE MATTbMUTUHOBOU U
CTE€apUHOBOM.

Cao:xknblie 3¢upbl U xupbl. [lomydenue cioxubix 3pupoB peaknuen stepudukanuu. ClIoKHBIC
a¢upsl B MpHUpoje, WX 3HaueHHEe. [IpuMeHEeHHne CIOXHBIX Y(PUPOB HA OCHOBE CBOMCTB. JKHpHI Kak
cinoxHble 23¢upbl. Knaccudukanus KupoB. XUMHUYECKHE CBOMCTBA XKHUPOB: THAPOIIN3 U TUAPUPOBAHNE
KUJKUX KUPOB. [IpuMeHeHne KupoB Ha OCHOBE CBOMCTB. MbLIa.

VYraeBoabl. YTiieBonbl, UX KilacCHU(UKAIUSA: MOHOCaxXapuabl (TJIIOKO3a, (PPYKTO3a), IrcCaxapuabl
(caxaposa) u momucaxapuabl (Kpaxman W IeJUTioo3a). ['Moko3a — BEIIeCTBO C JBONCTBEHHOU
byHKIMEH — anbACTUIOCHUPT. XUMHUYECKHE CBOWCTBA TJIOKO3bI: OKHCJIEHHWE B TJIIOKOHOBYIO
KHCITIOTY, BOCCTaHOBIIEHHE B COpPOWT, cUpTOBOe OpoxeHue. [IpuMeHEHHE TIIIOKO3bI HAa OCHOBE
CBOWCTB. 3HAUYE€HUE YTJIEBOJOB B JKMBOM NPUPOAEC M >KU3HU 4yesnoBeka. [loHsiTue o peakuusx
MOJIMKOHICHCAIIMH ¥ TUPOJIN3a HAa IPUMEPE B3aUMOIIPEBPAICHUN: TIIIOK03a <> MOJUcCaXapu/l

1,2

IIpakTnyeckne padoThl
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CRoiicTBa OJTHOATOMHBIX 1 MHOTOATOMHBIX CITUPTOR.
XUMHAYECKHUE CBOVCTBA aJIbIETUI0B.
TTonydyeHue yKCyCHOU KUCTIOTHI U U3yYEHUE €€ CBOMCTB.

W3rotoBnenue Mbliia pydHOi paboTHI. 5
VYrnesoasl. BzanmozeiicTBue riroko3bl U caxapossl ¢ ruapokcuiom meau (I1). KauectBennast peakuust
Ha KpaxMal.
Tema Coaepixkanue yueOHOro MaTepuajia 3
2.4A30rconep:xka | Amunbl. [lonstre 00 amuHax. Anudarnyeckue aMHHBI, WX KiacCH(pHKamMs W HOMEHKIATypa.
mue AHWIMH Kak opraHuyeckoe ocHoBaHue. llonmydenume anmnmHa u3 HuTpoOeH3ona. IIpumenenue
OpraHu4yecKMe | aHWJIMHA Ha OCHOBE CBOMCTB.
COeIMHEeHUA AMMHOKHUCJIOTBI. AMHMHOKHUCIOTHI Kak  aM¢oTepHble  JU(PYHKIMOHAIbHBIE  OpPraHUYECKHE
coequHeHUs. XMMUYECKHE CBOMCTBA aMUHOKHCIIOT: B3aUMOJCHCTBHE C LIEJI0OYaMU, KACIOTaMU U APYT
c JIpyroMm (peakuus moJUKOHAeHcauuu). llentuanas cBsA3p W nonunentuasl. lIpumeHenue
AMUHOKHCJIOT Ha OCHOBE CBOMCTB. 12
Beakn. IlepBuuHas, BTOpUYHAs, TPETHYHAs CTPYKTYpbl O€nKoB. XHWMHYECKHE CBOMCTBA OEIKOB: ’
TOpeHue, IeHaTypalus, THAPOIIN3, LIBETHbIE peakuuu. buonornueckue pynkuuu 6enkos. [loaumepsl.
benku m monmcaxapunel kak Ouomonumepsl. I[lmactmaccel. IlomydyeHune mNOIMMEpPOB peakiuen
NOJIMMEPHU3AM M IOJUKOHACHCALMUA. TEepMOIUIAaCTUYHBIE M TEPMOPEAKTHBHBIC IUIACTMACCHI.
[IpencraBurenu miacTmacec.
Bosokna, ux kiaaccupukaums. Ilonydenne BosOKOH. OTaenbHBIE TPEACTABUTENN XHUMHUYECKUX
BOJIOKOH.
IIpakTnuyeckne padoThl 3
Pemienne sxciepMMeHTaNbHBIX 3a/1a4 HA UICHTU(UKALMIO OPraHUYECKUX COETMHEHU.
PacniozHaBaHue m1acTMacc ¥ BOJIOKOH. 3
Pemenne skcniepuMeHTanbHBIX 33a4 110 TeMe «['eHeTndecKkas CBA3b MEXAY KJIacCaMU OPraHU4EeCKUX
COCTUHEHUIN».
KonTtpoabHas pabora 1
OCHOBBI OPraHUYECKON XUMUHU
Tpomewyrounas JuddepeHpoBaHHBIN 3a4eT 2 3
arrecTanus
Bcero: 78

YpoBHU OCBOCHHMS y4eOHOTO MaTepHaa:

1. — 03HaKOMUTENbHBII (y3HABaHUE PaHEe H3yYCHHBIX 00BEKTOB, CBOMCTB);

2. — penpoAyKTHBHEIN (BBIIOIHCHHUE JCATEILHOCTHU 110 00pasIly, HHCTPYKIUH HIIH N0 PyKOBOICTBOM)

3. — IPOAYKTUBHBIN (ITAHKPOBAHKE U CAMOCTOSITEILHOE BBITNIOIHEHUE JIEATEIbHOCTH, PEIICHHE TPOOIEMHBIX 3a1a4)
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2.3 IlpumepHbIe TeMbl pedepaToB (10KJIAA0B), HHAUBUIYAJIbHBIX IPOEKTOB

— buorexHonorusa u reHHas uHxeHepus — rexHosoruu X XI Beka.

— HaHoTexHONOrMs Kak MPUOPUTETHOE HAIpPABICHHE Pa3BUTUSI HAYKU U
npou3BoAcTBa B Poccurickonn denepanuu.

— CoBpeMeHHbIE METOIbI 00€33apaXKuBaHUSI BOJIbI.

— AIoTponus METaJUIOB.

— Xwusnb u gesarenvHOCTh . 1. MeHaeneena.

— «llepuoanueckoMy 3akoHy Oyylllee HE TPO3UT PA3PYILICHUEM. .. »

— Cunres 114-ro anemenTa — TpuyM@d poCCUUCKUX (HU3UKOB-SACPIIUKOB.

— MH3oTonel Bogopoaa.

— Hcnons3oBaHue pagMoaKTUBHBIX U30TOMOB B TEXHUYECKUX ILIEJISX.

— PeHTreHoBCKOE U3IIyYEHUE U €T0 UCII0JIb30BAHUE B TEXHUKE U MEIULIUHE.

— IInazma — 4eTBEpPTOE COCTOSIHUE BEILIECTBA.

— AMop@dHbIe BelIecTBa B IPUPOJIE, TEXHUKE, OBITY.

— OxpaHa OKpy’Karollel cpeibl OT XMMUYECKOT0 3arpsizHeHHs. KoinuecTBeHHbIE
XapaKTEPUCTUKHU 3arPSA3HEHUS OKPYKAKOLIEH CPEbI.

— Ilpumenenue TBepaOro U razoo0pa3zHoro okcuaa yriepoaa (IV).

— 3ammTa 030HOBOT'O SKPaHa OT XMMUYECKOTO 3arpsi3HEHUS.

— I'pybommcnepcHble CcHUCTEMBI, WX KiIaccupuKanus W HWCIOIb30BaHUE B
po(ecCUOHANbHOM ESITEIbHOCTH.

— Kocmernueckue renu.

— IlpumeHeHue CyCrieH3uM U 3MYJIbCUN B CTPOUTEIBCTBE.

— MuHepainsl 1 TOpHBIE TOPOJIBI KaK OCHOBA JTUTOC(EPHI.

— PactBops!l Bokpyr Hac. Tunsl pacTBOpOB.

— BoJa kak peareHT u cpea i XMMHYECKOTO MPOIIECCa.

— JXussb u gearensHocTh C. AppeHuyca.

— Bkiag OTEYECTBEHHBIX YYEHBIX B Pa3BUTHE TEOPHUHU AIEKTPOIUTHUYECKON
JVCCOLAALINY.

— YcTpaHEHHE )KECTKOCTU BOAbI HAa IPOMBIIIJIEHHBIX PEANPUSITHSX.

— CepHas KUCIOTa — «XJIE0 XMMUYECKOM MPOMBIILIIEHHOCTH.

— Hcnonp3oBaHue MHUHEpPAIbHBIX KHCJIOT Ha MNPEANPUATUSIX Pa3TUYHOTO
npodus.

— OKkcuabl ¥ CONU KaK CTPOUTEIbHBIE MATEPUATIBI.

— Hcropus rurca.

— IloBapeHHas CoJIb KAK XUMHYECKOE ChIPhE.

— MHorommkuii kKapOoHAT KaJIbIUs: B IPUPOJIC, B TPOMBIIIIICHHOCTH, B OBITY.

— Peakuuu ropeHus Ha IPOU3BOCTBE U B OBITY.

— BupryansHO€ MOAENMPOBAHNE XUMUYECKUX ITPOLIECCOB.

— DJEKTpOJu3 pacTBOPOB JIEKTPOJIUTOB.

— DJEKTPOJIU3 pacIyIaBOB JIEKTPOIUTOB.

— IIpaktnueckoe IPUMEHEHUE AIEKTPOJIN3A: paduHUpOBaHUE,
raJibBaHOIJIACTUKA, TAIIbBAHOCTETUSI.

— Hcropus nonyyeHus 1 NpOrU3BOACTBA ATTFOMUHUS.
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DIIEKTPOJUTUUECKOE TTOJTydeHHE U parUHUPOBAHNE MEJIH.

KusHpb u gestenbHocTh I, J[9BU.

Posp MetajuioB B HCTOpUM  YENIOBEUECKOW UuBUIM3auuu. Mcropus
OTEYECTBEHHOW uepHOM MeTtauryprui. COBPEMEHHOE METaJUTypru4eckoe
ITPOU3BOJICTBO.

Hcropust 0T€4eCTBEHHONW LIBETHOM MeTauIypruu. Posib METaioB u CruiaBoB B
HAay4YHO- TEXHHUYECKOM ITPOrpecce.

Koppo3us MmeTamioB u ciocoObl 3alIUThl OT KOPPO3HH.

WuepTHBIC 1y 6J1arOPOTHBIC Ta3bl.

Poxxparormye coiam — rajioreHabl.

HcTopus mBeaCKON CIIMYKH.

HcTopuisi BOSHUKHOBEHUS M Pa3BUTUSI OPTaHUYECKON XUMHUH.

Kuznb u nesrenbHocTh A. M. ByTieposa.

Burammsm u ero kpax.

Posib OTE€UECTBEHHBIX YYEHBIX B CTAHOBJICHUM U PA3BUTUU MHUPOBOU
OPTaHUYECKON XUMHH.

CoBpeMeHHbIE IPEICTABICHUS O TEOPUN XUMUYECKOTO CTPOCHHUSI.
DKOJIOTUYECKHUE aCIEKThl UCTIOJb30BAHUS YTIIEBOJOPOIHOTO CHIPHSI.
OKOHOMHYECKHE aCIICKTHI MEXKIYHAPOIHOT O COTpPYJAHUYECTBA 10
HCIOJIb30BaHUIO YTJIEBOAOPOIHOIO ChHIPhSI.

Hctopust OTKpBITUS ¥ Pa3paOOTKH Ta30BbIX U HEPTSHBIX MECTOPOXKICHHUH B
Poccuiickon ®eneparnun.

XUMHS YTIIEBOIOPOTHOTO CHIPhS U MOS Oyayias mpodeccusi.
YTrineBoopoHOE TOIIMBO, €T0 BUbI MU Ha3HAYCHHUE.

CHUHTEeTHYECKHE KaydyKH: UCTOPHS, MHOTOOOpa3ue U NepCreKTUBHI.
Pe3nHoTEeXHHUECKOE TMPOU3BOJACTBO U €r0 POJb B HAYYHO-TEXHUYECKOM
Iporpecce.

CBapouHOE MPOU3BOJICTBO U POJIb XUMUU YTIIEBOJIOPOJIOB B HEM.

Hepts ®w ee  TpaHCIIOPTUpPOBKA KaK OCHOBAa  B3aMMOBBITOJIHOTO
MEXJIYHApOIHOTO COTPYAHUYECTBA
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3 YCJIOBUSI PEAJIU3ALIMM PABOYEI TPOTPAMMBI YYEBHOM
JUCHMUILIAHBI

3.1 MartepuaJIbHO-TeXHHYECKOe o0ecneyeHue

Jis peanuzauuu paboued mporpamMmbl  Y4eOHOM JHUCUMIUIMHBI HMEETCS
y4eOHBI KAOMHET €CTECTBEHHO - HAYYHBIX JUCIUIIINH.

OobopynoBanne y4eOHOro KaOuHeTa:
— II0CaJI0YHBIC MECTA IO KOJUYCCTBY OO0YUYaOIIUXCS;
— pabouee MeCTO MperoaaBaTes;
— KOMIUIEKT Y4eOHO-METOANYECKON IOKYMEHTAINN;
— y4eOHO-HaIJISITHBIE TIOCOOUS;
— HAarJIsaHbIC MaTepPUAIIbL;
—  BUJEO(DUIbMBI.

Texnnuyeckue cpeacTBa 00y4eHus :
— TEPCOHAIBHBIN KOMIIBIOTED;
—  MYJIBTUMEIUAIIPOEKTOP;
— DJKpaH.

3.2 UudopmannoHHoe odecnieueHue 00yueHUus

Ilepeyenb yueOHbIX wu3gaHui, HWHTepHeT-pecypcoB, I0NOJHUTEIbHOMI
JIMTEepaTyphl

OCHOBHBIE HCTOYHUKH

1. Tabpuensu O.C. Xumusa s npodeccuil U CHenUagIbHOCTEH TEXHUUYECKOTO
npoduis : yaeonuk / O.C. I'abpuensn, U.I'. OctpoymoB. — 2 — € usa., cTep. —
M. : U3narensckuii ueHTp «Akagemusi», 2016. — 256 c.

I[OHO.]'IHI/ITCJII)HI)IC HCTOYHHUKMH:

1. T'abpuensu O.C., MackaeB ®@.H. Xumus. 10 kmacc: yueb. misiobmieo0pa3oBar.
yupexnenuit/ Ilog pen. B.W. Tepenuna. — 5 — e u3naHue, CTepeoTUN. —
M.:Ipoda, 2010. — 304 c.

2. Tabpuensu O.C., MackaeB @.H. Xumus. 10 kmacc: yue6. misiodmieodpasonar.
yupexnenuit/ Ilog pen. B.W. Tepenuna. — 5 — e u3naHue, CTepeOTHN. —
M.:dpoda, 2010. — 340 c.

3. Epoxun FKO.M., Koanera U.b. Xumusa nias npodeccuilt U crienraibHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAy4YHOro Mpoduieil: y4eOHMK MJisi CTY/.
yUpexKJIeHUH cpe. mpod. oopazoBanus. — M., 2014.

4. Epoxun FO.M. Xumus: 3amaun v ynpakHeHHs: ydeO. mocoOue st CTY/.
YUpEKJICHUH cpe. pod. oopazoBanus. — M., 2014.

5. Epoxun FO.M. COOpHUK TECTOBBIX 3aJIlaHMI MO XUMHUHU: y4ueO. rmocooue st
CTYyIl. yUpexKaeHur cpea. mpod. oOpazoBanus. — M., 2014.
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6. Xumus. 10 kmacc: y4e6. mmsob6mieoOpaszopat. yupexaeHuii/ Pynsutuc, C.I1O.
[Tonomapes, B.W. Tepenun; nox pea. Tepenuna.- M.: [Ipoda, 2005.

7. Pym3utuc. Xwummsa. 11 kmacc: y4eO. misioOimieoOpa3oBar. y4peKICHHI/
Pynsutuc, I'.I'. JIsicoBa - M.: [Ipoda, 2002.

8. O.C. TI'abpuensn, N.I'. OctpoymoBa. HactonpHas kuHura yuutens xumuud 10
kiaacc. - M.: «bmuk u K», 2001.

9. Pa6oB M.A. Tectol mo xumuu. 11 xmacc: k ydebnuky O.C. 'abpuensina
«Xumus. 11 knacc. bazoBslil ypoBeHb» - M.: U3narenbeTBo «Ok3amen», 2010.

10.I'apa H.H., 3yeBa M.B. KontposnbHbie 1 mpoBepoUYHbIe padOThl IO XUMHUU. 10-
11 xi.: Meton. mocobue. - M.: llpoda, 1997.

11.I'aBpyceiiko H.II. TIpoBepounbsie pabOThl O OpraHUYEcKON XuMuu: JUaakT.
matepuai: [locoOue ans yuurens. - M.: [Ipocsemienue, 1998.

12. Jaiineko B.M. Kak Hay4yuTh HIKOJIBHUKOB PEIIATh 3a/ayd MO OPraHUYeCKOn
xumuu: K. qyist yuurens. - M.: [Ipocseuienue, 1987.

HNuTepHeT-pecypcebl

www. pvg. mk. ru (onmumnuana «I[lokopu BopoOseBbI ropbI»).

www. hemi. wallst. ru (OGpa3oBaTenbHBIN CANT AJIsI MKOJIBHUKOB « XUMHUSD).
www.alhimikov.net (OOpa3oBaTenbHbIN CAUT AJIs TKOJIHHUKOB).

www. chem. msu. su (OneKTpoHHast OMOIHOTEKA 10 XUMUH).

www.enauki.ru (MHTepHeT-u3aHue it yuureneil «k EctecTBeHHbIE HAYKN» ).
www. lseptember. ru (MeTonunyeckas razera «llepBoe ceHTIOps»).

www. hvsh. ru (xypHan «XuMus B IIKOJIE).

www.hij.ru (kypHan «XUMHS U )KU3HBY).

www.chemistry-chemists.com (371eKTpOHHBII )XypHanI « XUMUKH U XUMHUSD?)

XN R =
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4 KOHTPOJIb U OLIEHKA PE3VJBTATOB OCBOEHUS
JUCHMUILIAHBI

KoHTposib ¥ OlieHKa pe3yJbTaTOB OCBOCHUSI JUCIUIUIMHBI OCYIIECTBIISIETCA
npernojaBaresieM B MPOIECcce MPOBEACHUS MPAKTUYECKUX 3aHATUN U J1aOOPaTOPHBIX
paboT, TECTUPOBAHUS, KOHTPOJIBHBIX PabOT, a TaKKe BBIMOJIHEHUS 00YyYaroImIMMUCS
VH/IMBUIYJIbHBIX 33JJaHUH, TPOEKTOB, UCCIICIOBAHUN.

Pe3yabTaThl 00yuyeHus ®opMbI U METOAbI KOHTPOJISI M OLIEHKHU
(ocBOCHHBIC YMEHHS1, YCBOCHHbIC 3HAHMA) pe3yJbTaToB 00yYeHHs

— cpOpMUPOBAHHOCTh MPEACTABIEHUNH O MecTe IIncpMeHHBIE KOHTPOJIBHBIE Pa0OTHI,
XUMHUU B COBPEMEHHOM HAYYHOW KapTHHE MHPA; BBIINOJIHEHUE ITPAKTHYECKUX U
NOHUMAHUE pOJIM XUMHU B (POPMUPOBAHUU 1a00paTOPHBIX padoT, BBIIOIHEHNE
Kpyrozopa # (yHKIHMOHAILHOW TI'PaMOTHOCTH | TECTOBBIX 3aJJaHMI Pa3JIUYHBLIX BUJIOB,
YeJIOBEKA JUIA pElICHUs IPaKTUYECKUX 3a/1ady; YCTHBIM U MMCbMEHHBIN OTBET,

— BJIQICHHE OCHOBOMOJIATaXOIIMMH XUMHUYECCKUMH BBLINOJIHEHUE TBOPYECKUX 3a1aHUM,
MOHSTUSIMH, TEOPUAMH, 3aKOHaMH u M3rOTOBJIEHUE Ta0JIUII, PUCYHKOB,
3aKOHOMEPHOCTSIMH; YBEPEHHOC II0JIL30BaHUEC rpaMKoB, pedepaToB, NPOEKTOB.

XUMHYECKON TEPMHUHOJIOTUEN U CUMBOJIUKO;
— BJIaJCHHUC OCHOBHBIMH MCTOJaMHU HAYYHOTO

MO3HAHUS,  HWCIOJNB3YeMBIMH B  XUMUHU:
HaOroIeHue, OITMCaHME, U3MEpeHue,
AKCIIEPUMEHT; yMEHUE o0OpabaTkiBaTh,

OOBSICHATH PE3yJIbTAThl MMPOBEIAEHHBIX OIMBITOB U
ACJIaTh BbIBOJbI; TI'OTOBHOCTH H CHOCO6HOCTB
NPUMEHSITh METOABI TMO3HAHWS TPH PEIICHUU
MPAKTUYECKHX 3a]1a4;

—  c(hopMUPOBAaHHOCTH YMEHUS JlaBaTh
KOJIMYCCTBCHHBIC OLICHKU W NPOBOJUTH paC‘IéTBI
M0 XUMHUYECKHM (HOpMyJIaM U ypaBHEHUSIM;

— BIIQJICHUE TPaBHJIAMH TEXHHKH O€30MaCHOCTH
IIpU UCIIOJIb30BAHNU XUMUYCCKUX BCIICCTB,

— c(hopMUPOBAaHHOCTh COOCTBEHHOM MO3WIIUU TIO
OTHOIICHHIO K XMMHUYECKOH  WH(popMaImy,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

OrneHka WHIAMBUIYATBHBIX 00pa30BaTENbHBIX JOCTHXKEHUN IO pe3yibTaTam
TEKYIIETO KOHTPOJISI TPOU3BOJMUTCS B COOTBETCTBUU C YHUBEPCATHLHON MIKAJION
(Tabnuma).

IIpouent KauecTBeHHas1 OleHKA MHAUBHUYATbHbBIX
pe3y1bTaTUBHOCTH 00pa3oBaTeIbHBIX J0CTHKEHHI
(mpaBUWJIBHBIX OTBETOB) 0aJs1 (0TMETKA) BepOaJIbLHBII aHAJIOT
85 +100 5 OTJINYHO
75+ 84 4 XOpOIIO
60 ~ 74 3 YAOBJIETBOPUTEIHLHO
MeHee 60 2 HEY/I0BJIETBOPUTEIHHO

Ha »tane TCKYIICTO KOHTPOJA IO MCEAMAHC KAUCCTBCHHBIX OICHOK
HHANBUIYAJIBbHBIX 06paBOBaTCJ'IBHLIX I[OCTI/I)KCHI/Iﬁ OIIpCACIIACTCSA MHTCTpaJIbHAA
OLI€CHKa OCBOCHHBIX 06y‘laIOIHI/IMI/ICH HpO(bCCCI/IOHaJ'IBHLIX )41 O6H_II/IX KOMHCTCHHI/Iﬁ
KaK pE3yJIbTaTOB OCBOCHUSA y‘lC6H0ﬁ AN CHUITIINHEBI.
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