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Pabouas nporpamma yyeoHoi aucuuniauasl OY 1.11Xumus
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero NpogeccuoHaJILHOr0 00pa3oBaHus 10
NMPOrpaMMaM MOJAT0TOBKH CHENHMAJMCTOB CPeHero 3BeHa M0 CIeNHaJIbHOCTH
09.02.07 Un¢popMauMoOHHbIE CHCTEMBI U IPOTPAMMHUPOBAHUE

Opranmzanusi-pa3padoT4uk:
['ocynapcTBeHHOE  MpOQEeCCHOHANTBHOE 0o0pa30BaTeNbHOE  YUPEXKJIECHUE
«COCHOrOpCKUil TEXHOJIOTUYECKUN TEXHUKYM.

Paspaborumk:
YuncanoBa Exarepuna HwukonaeBHa, mpenojgaBaTesib XWMHUH, OHOJIOTHH
BbICIIIEN KBaJM(UKAIMOHHON KaTErOPHH.

AHHOTALIUA

PaGouast mporpamma yue6HoM nuctuumminabl OY J1.11 Xumus pazpaboTana ¢ y4eToM CISAYIOIMHNX
JOKYMEHTOB:

— ®@epepanpHoro 3akoHa Poccuiickoit ®epepanuu ot 29 nexabps 2012 r. Ne273— @3 «O06
obOpazoBannu B Poccuiickoit @eaepannm»(B pea. ot 03.08.2018 r.).

— IlIpuxa3za Munucrepcta oOpazoBanus u Hayku PO ot 17.05.2012 1. Ne413 «O0 yTBepxaeHun
(benepasbHOro TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapPTa CPEAHEr0 00IIero 00pa3oBaHus
(B pen. IIpukazoB Muno6puayku Poccun ot 29.12.2014 1. Ne 1645, ot 31.12.2015 r. Nel578,
29.06.2017 1. Ne613).

— Ilucema JlemaprameHTa TOCYAapCTBEHHOM MOJUTUKH B chepe MOATOTOBKU pabouux KaapoB U
JAIIO Munobpnayku Poccum ot 17.03.2015 1. Ne 06-259 «PekoMeHmanuu 1o opraHU3aluu
MOJTYYEHUS CpeTHero 001ero oopa3oBaHus B Mpejeaax OCBOCHHUS 00pa30oBaTeIbHBIX MTPOrpaMMm
cpenHero mpodeccuoHaIbHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHUsl C YYETOM
TpeOoBaHull (eaepaabHBIX TOCYJapCTBEHHBIX 00pa30oBaTENbHBIX CTAaHIAPTOB U IOJIYy4aeMOi
po¢eCCUu WK CICIHATBHOCTH CPEAHETO TPOPECCHOHATTEHOTO 00pa30BaHUS».

— IlpumepHoit mnporpamMmbl 001I€00pa30BATEIBLHON YYCOHONW AMCIUIUIMHBI «XHMHS» IS
npodeCCHOHAIBHBIX 00pa30BaTeNbHBIX OpraHu3anuii, pekoMeHaoBanHoin OPI'AY «DUPO» B
KadeCcTBEe MPUMEPHON MPOTpaMMBI Ui peaau3aiii OCHOBHOU MPoheCCHOHATBHOM MPOrpaMMBbl
CIIO na 6a3e 0OCHOBHOT'O 00IIET0 0Opa30BaHMS C MOJYYCHHEM CPEIHEro OOIIero oOpa3oBaHMs
(ITpotokon Ne 3 ot 21 mrons 2015 r., peructpupoBaHHbIii HOMEp peueH3uu 385 oT 23 urons
2015 . ®I'AY «®UPO», c yrounenusimu Ilpotokon Ne 3 ot 25 maa 2017 r);

— IlpumepHOil OCHOBHOW 00pa30BaTENIBHOW MPOTPAMMBI CpPEIHEr0 OO0Iero o0pa3oBaHUs
(Omobpena pemenuem DenepadbHOr0 y4eOHO-METOIUYECKOTO OOBEIWHEHUS 10 O00meMy
obpazoBanuio (IIpotokon ot 28 uronst 2016 r. Ne2/16-3).

[Iporpamma paccMOTpeHa Ha 3acelaHUM METOJUYECKOM KoMHucCHH 00I1e00pa3oBaTeIbHOTO
nukia I'TIOY «CocHoropekuil TexHonmorndeckuil Texaukym». IIpotokon Ne 1 ot 31 aBrycra 2020 r.

OI'TIOY «CocHOropckuii TEXHOJOTHYECKH TEXHUKYM», 2020
© Ywuncanona E.H., 2020
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1 TACIHIOPT PABOYEM IMPOT'PAMMBI YUYEBHOM JTUCIUITIJIMHBI
OYI.11XUMMUA

1.1 O6aacTh NpuMeHEeHHUs MPOTrPaMMbl

Pabouast mporpamma y4eOHOM JUCHMIUIMHBI SIBISIETCA YacThblO OCHOBHOM
oOpa3oBatenbHOM nporpamMmbl B cootBeTcTBHH ¢ PI'OC cpeanero npodeccrnoHaaIbHOro
00pa3oBaHUsl MO IOATOTOBKE CHEIMAJIMCTOB CPEAHEr0 3BEHa MO CHEIHAIbHOCTH IO
cneruanbHocT09.02.07 UndopmaninoHHbIe CUCTEMBI M IPOTPAMMHUPOBAHHE.

1.2 MecTo AUCHUIIMHBI B CTPYKTYPE OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl

VYueOHast AUCUMILTUHA «XUMUS» SBISIETCS Yy4eOHBIM MPEAMETOM IO BHIOOPY U3
oOs3aTenpHOM TpenMeTHOr oOnactu «EctectBennbie Haykm» PI'OC cpemnero obmiero
oOpa3zoBanmsi U u3y4daercs B obOmeoOpazoBatenbHoM mukie OOIl. B yueOnom miane
JUCIUIUIMHA BXOJUT B COCTaBe OOHIC00pa30BATENbHBIX YYE€OHBIX JUCUUILIMH U3
JOTIOJIHUTEJIbHOM MpeIMETHOM 00J1acTH.

1.3 O0mas xapakTepucTUKA y4eOHOM TUCIUTIIUHBI

XUMHS — 3TO HayKa O BEIIECTBaX, MX COCTaBE M CTPOCHHH, CBOWCTBaX M
NPEBPAIICHUSX, 3HAYCHUM XUMHUYECKHX BEIICCTB, MAaTEPUAJIOB MW TPOIECCOB B
PAKTUYCCKOMN JCSITEIHLHOCTH YeJIOBEKA.

Conepxkanue  00mIe0Opa3oBaTeIbHOM  YYCOHOW — JUCHUILIMHBI — «XHAMHS»
HAIPaBJICHO Ha YCBOGHHE OOYYAIONIUMUCS OCHOBHBIX ITOHSATUH, 3aKOHOB W TCOPHM
XVMMHH, OBJIQJCHHEC YMCHUSMH HAOJIOJIaTh XWUMHYCCKHE SIBJICHUS, IPOBOIUTH
XUMHYCCKHHA 3KCIIEPUMEHT, MPOU3BOJUTH pacueThl Ha OCHOBE XHMHUYECKUX (HOpMYII
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM.

B mpomecce u3ydeHHs XUMHUH Y OOyYaOIIUXCS Pa3BHBAIOTCS IO3HABATCIIHHBIC
WHTEPEChl M WHTCIUICKTYaJbHBIC CIIOCOOHOCTH, IOTPEOHOCTH B CaMOCTOSTECIHHOM
NPUOOPETCHUS 3HAHUK 1O XWMHHM B COOTBETCTBHH C BO3HHUKAIOUIUMHU >KH3HEHHBIMHU
npo0sieMaMu, BOCIIUTHIBACTCS OEPEKHOE OTHOIICHUS K IPHUPOJIE, TOHUMaHUE 3JI0POBOTO
oOpa3a XKM3HU, HEOOXOAMMOCTH TIPEAYIPEIKICHUS SBICHUI, HAHOCSAIIUX BPE 3/I0POBBIO
U Ookpyxaromed cpeme. OHHM OCBaMBaKOT IPHEMbl T'PAaMOTHOTO, OE30MaCHOTO
MCIIOJIb30BAaHUS XMMHUYCCKUX BEIICCTB U MAaTCPHUAIIOB, IPUMCHIEMBIX B OBITY, CEIIBCKOM
X035UCTBE U HA TIPOU3BOJICTBE.

Peanmuzanus e JyKTUBHOTO MMOIX0/a K U3YYEHUIO XHMHUH CIIOCOOCTBYET Pa3BUTHUIO
TaKUX JIOTHYECKUX ONEpalfii MBINUICHUS, KaK aHallu3 W CHHTE3, 0000IIeHuEe u
KOHKPETHU3aIUsl, CPABHEHUE M aHAJIOTHUS, CHCTEMAaTH3aIis ¥ KiIacCH(DHUKAIIS | JIp.

B mnpomecce wu3ydeHHs XUMHUU ~TEOPETUYCCKUE CBEICHHS  JOIOJIHSIOTCS
JCMOHCTpAIMSIMH,  JAOOPAaTOPHBIMU  ONMBITAMH W TPAKTHUYCSCKUMH  3aHSATHSIMH.
3HAUUTEIPHOE MECTO OTBOAMTCS XHUMHYECKOMY JKcrepuMeHTy. OH  OTKpbIBacT
BO3MOXXHOCTh (OPMHUPOBATH y OOYYAIONIMXCS CIEIUAIbHBIC TNPEAMETHBIC YMCHUS:
paboTaTh C BEIIECTBAMH, BBIIMOJIHATh MPOCTHIC XUMHUECKHUE OTBITHI, yYUTh 0€30IMaCHOMY
U DKOJIOTHYECKU TPaMOTHOMY OOpAaIlCHUIO ¢ BEIISCTBAMH, MaTepUAaMH M MPOIECCaMu
B OBITY ¥ Ha MPOU3BO/ICTBE.



Jlis opraHu3zanuu BHEAYJUTOPHOW CAMOCTOATEIbHOW padoThl 00ydaromuXxcs
HpeCTaBJIeH IPUMEPHBIN MepeyeHb pedepaToB(AO0KIAI0B), HHIANBUAYAIbHBIX POCKTOB.

B npomecce wu3ydeHHs XUMUM BaXHO (OPMHPOBATH HH(POPMALMOHHYIO
KOMIIETEHTHOCTh oOyuatommxcs. [loaToMy mpu opraHn3anuu caMoCTOSITETbHON paboThI
HEOOXOIMMO AaKIeHTUPOBAaTh BHUMAaHHE OOydYaroMXcs Ha TOUCKe HHGOpManu B
cpeAcTBax MaccMmenua, MHrepHere, y4yeOHOM M cCHeUMaNbHON JUTEpaType C
COOTBETCTBYIOIIUM O(OPMIIEHUEM U NIPECTABICHUEM PE3YJIbTaTOB.

N3ydenne o61eodpazoBaTeNbHON yueOHOW AUCHUIUIMHBI « XUMUS) 3aBEpIIACTCS
noJiBeIcHueEM HUTOroB B (Gopme auddepeHmpoBaHHOrO 3auéra B  paMKax
MPOMEXYTOUHOM arrectanuu oOydarommxcsi B mponecce ocBoenuss OOII CIIO ¢
MOJIy4YE€HHUEM CPETHETO 00I1Iero 00pa3oBaHusl.

14 Heanm wm 3axauyMm JMCUMIVIMHBI — Tpe0OBaHHUSI K pe3yJabTaTaM OCBOCHUS
AUCHHUILINHBI:

N3yyenne xumuu Ha 0a30BOM YPOBHE CpEAHEro o00Iero o0pa3oBaHUs
HaIpaBJICHO HA JOCTH)KEHUE CIIEIYIOIINX HeJIeH:

— (opmupoBanue y oOyyaroluXcsi YMEHHs OLIEHWBATh 3HAYUMMOCTb XMMHYECKOIO
3HAHUSA U KOKJOTO YEIOBEKa;

— (opmupoBanue y oOyyarommxcs IEIOCTHOTO MPEACTABICHUS O MHUPE U POJU
XUMHH B CO3JaHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA; YMEHUS
OOBSCHATH OOBEKTHI U MPOLECCHl OKPYKAIOMIEH NEeHCTBUTEIBHOCTH: MPUPOIHOMH,
COLIMAJIbHOW, KYJNbTYPHOM, TEXHUYECKOW Cpeabl, — HCHOJIb3ys MJii 3TOro
XUMHYECKHUE 3HAHUS;

— pa3BUTHE Yy OOydYarolMXCs YMEHUH pa3nuuyaTh (PakThl U OLIEHKH, CPAaBHUBATH
OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMH OLIEHOK U CBSI3b KPUTEPHUEB C
ONpENCNICHHOW CHCTEeMOM IIEHHOCTeH, ¢GopMylupoBaTh U  OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIHIO;

— mnpuoOpeTreHrne o0yJarIUMUCS OTBITAa Pa3HOOOPA3HOH 1eATEeIbHOCTH, TO3HAHUS U
CaMOIIO3HAHUS; KIIIOYEBBIX HABBIKOB, MMEIOIIMX YHHUBEPCAIBHOE 3HAUCHHE IS
pa3IMYHBIX BUAOB JCSITENBHOCTH (HABBIKOB PpELICHUS MPOOJeM, MPUHATHUSA
pelIeHni, NOWCKa, aHauu3a U 00paboTKM HH(OpMAIMM, KOMMYHUKATHBHBIX
HaBBIKOB, HABBIKOB M3MEPEHUM, COTPYJIHUYECTBA, O€30IACHOrO OOpalIeHUs C
BEIIECTBAMHU B [TIOBCEHEBHOM )KU3HM).

OcBoeHMe cojiepKaHusl Y4eOHON AUCHUILIMHBI «XUMHUS», 00€CIIeYUMBACT JOCTHIKEHUE
00yYarOIMMUMUCS CIEIYIOUINX pe3yabTaTOB:

JIMYHOCTHBIX:
— YyBCTBO TOPAOCTH M YBAXKEHHUS K HMCTOPUUM M JIOCTHKEHHUSIM OTEYECTBEHHOM
XUMUYECKON HAyKHh,; XMUMHYECKH TPaMOTHOE IIOBEICHHE B MPOdheCCHOHAIBHOM
NEATeIbHOCTY W B OBITYy TIpH OOpamieHUd C XHUMHYECKUMH BEIIECTBAMH,
MarepuagaMy 1 Ipoleccamu;

— TOTOBHOCTh K TIPOJOJDKEHUIO OOpa3oBaHUS W TIOBBIMICHUS KBaTU(UKAIIUU B
n30paHHO MPOGECCHOHANBHONU ACATEIHPHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
XUMHUYECKUX KOMIICTCHIIUN B 3TOM;



— YMEHHUE WCHOJb30BaTh JOCTUXKEHUSI COBPEMEHHOM XUMHUYECKOM HAayKu U
XUMUYECKUX TEXHOJOTHM ISl TOBBIMICHUS COOCTBEHHOTO WHTEIEKTYalIbHOTO
pa3BUTHS B BEIOpaHHOM NIpo(eccuoHanbHOM eI TeIbHOCTH.

MeTtanpeaMeTHbIX:

— UCIIOJb30BaHUE PA3JUYHBIX BHUAOB IMO3HABATEIbHON JEATEIBHOCTH U OCHOBHBIX
WHTEJUICKTYaJIbHBIX Omeparuil (MMOCTaHOBKM 3aaaud, (OPMYIUPOBAHHS THUIIOTE3,
aHanW3a W CHUHTE3a, CpPaBHEHHS, OOOOIICHHS, CHUCTEMATHU3AIMH, BBISBICHUS
MPUYUHHO-CJICICTBEHHBIX CBSI3€H, MOWCKA aHAIOTOB, ()OPMYITHPOBAHUS BBHIBOJOB)
JUISl pelIeHUs TOCTaBJIECHHOW 3aJjayd, MPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHMUS
(Habmro/ieHHs, HAy4YHOrO SKCIIEPUMEHTA) U1 U3YYEHUS CTOPOH XHUMHYECKHUX
00BEKTOB M MPOLECCOB, C KOTOPHIMU BO3HHKAET HEOOXOAMMOCTb CTAJIKUBATHCA a
npodeccuoHanbHoU cepe;

— UCIIOJB30BAHUE  PA3JIMYHBIX  HWCTOYHHUKOB I TOJYYEHUS  XHUMHUYECKOU
uH(OpMaIMK, yMEHHE OIICHUTh €€ JOCTOBEPHOCThH ISl JOCTHIKEHUS XOPOIIUX
pe3ynbTaToOB B MpodeccuoHaIbHOM cdepe.

IIpeaMeTHBbIX:

— c(OpMHUPOBAHHOCTh MPEACTABICHUI O MECTe XMMHUHM B COBPEMECHHOW HAYYHOU
KapTUHE MHpA; [OHMMAHHUE POJM XUMUU B (GOPMHPOBAHUU KPYyro3opa H
(GYHKIMOHAIBLHOM TpaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUS] MPAKTUUECKUX 3a/1a4;

— BJAJEHHUE OCHOBOIOJIATAIONIUMU XUMUYECKUMU MOHATUSIMU, TEOPUAMH, 3aKOHAMHU
U 3aKOHOMEPHOCTSIMM; YBEPEHHOE IMOJIb30BAHHE XUMUYECKOW TEPMHUHOJIOTHEU MU

CHUMBOJIUKOM;
— BJIAJICHUE OCHOBHBIMU METOJIAMHU HAYYHOTO ITO3HAHHUS, HCIIOIb3YEMbIMUA B XUMUHU:
HaOJII0JICHHEM, OIMCAaHUEM, U3MEPECHUEM, AKCIIEPUMEHTOM; yYMEHUE

00pabaThIBaTh, OOBSICHATH PE3YyJIbTaThl MPOBEJACHHBIX OMBITOB M JIEJIATh BBHIBOIBI,
TOTOBHOCTh M CIHOCOOHOCTh MPUMEHATH METOJbl TIO3HAHHUS TMPU PEUICHUU
NPAKTUYECKUX 3a]1a4;

— c(pOpMUPOBAHHOCTh YMEHHUSI J1aBaThb KOJIMYECTBEHHBIC OIIEHKH W MPOU3BOAUTH
pacyeTsl 0 XUMUYECKUM (POPMYJIaM U YPaBHEHUSM;

— BJIAJICHUE TPABWJIAMU TEXHUKH O€30MaCHOCTH TPH HCIOJIb30BAHUM XUMHYECKUX
BEILIECTB;

— cOpMHUPOBAHHOCTh COOCTBEHHOW TMO3HUIIMHM IO OTHOIIEHUIO K XHUMHYECKOU
uH(pOopMaIuK, MOTy4aeMON U3 pa3HbIX HCTOYHUKOB.

B pe3yabtare udyyenuss yueOHOro npeamMera «XuMHsD> HA YPOBHeE CPelHEro o0Iero
oOpa3zoBaHus:

BoinyckHuk Ha 62a30BOM YPOBHE HAYUYMTCH:

— packpblBaTh Ha MpHUMEpax poJib XUMHUH B (POPMUPOBAHUN COBPEMEHHON Hay4dHOU
KapTHHBI MUPA U B IPAKTUYECKOM EATEIBHOCTH YEIOBEKA;

— JEMOHCTPUPOBATh HA NPUMEpPax B3aMMOCBA3b MEXKIY XUMHEW U JIPYTHMH
€CTECTBEHHBIMU HayKaMU;

— pacKpblBaTb Ha MPHUMEpaAx IIOJOKECHHUS TEOPUU XUMHUYECKOTO CTpoeHHs A.M.
bytneposa;



noHuMath ¢usznyeckuit cmoica Ilepuoanueckoro 3axona J[.M. MenneneeBa u Ha
€ro OCHOBE OOBACHATH 3aBUCHUMOCTH CBOMCTB XHMMHMYECKHX DJJIEMEHTOB H
00pa30BaHHBIX UMU BEIIECTB OT DJICKTPOHHOTO CTPOCHUSI aTOMOB;

OOBSICHSTh TIPUYUHBI MHOTOOOpA3us BEIIECTB HAa OCHOBE OOIIMX IPECTABICHUI
00 UX COCTaBE U CTPOCHUH;

MPUMEHSATh TIPaBWJIA CUCTEMATUYCCKON MEXKIyHAPOIHOW HOMEHKJIATYpPhl Kak
CpeACTBa pa3InuCHUs U UACHTU(DHUKAIIMKI BEIIECTB 110 UX COCTABY U CTPOCHUIO;
COCTaBJIATh MOJICKYJISIPHBIE U CTPYKTYPHBIE (DOPMYJIbI OPraHUYECKUX BEIIECTB KaK
HOocuTened wHGOpMaUM O CTPOSGHHWM  BEIIECTBA, €ro  CBOMCTBaX U
MPUHAJICKHOCTH K ONIPEACICHHOMY KJIacCy COCIMHEHUM;

XapaKTEpPU30BaTh OPTAaHMYECKUE BEIIECTBA MO COCTaBY, CTPOCHUIO U CBOMCTBAM,
yCTaHaBIUBAThH MPUYUHHO-CJICICTBCHHBIC CBSI3U MEXKTY JTaHHBIMU
XapaKTEPUCTUKAMU BEIIECTBA;

MPUBOJNTH TMPUMEPHI XUMHUYECKUX PEAKIUH, PACKPHIBAOIINX XapaKTEPHbIE
CBOWCTBA TUIWYHBIX MPEJCTABUTEICH KJIACCOB OPraHUYECKHX BEIIECTB C IEJBIO
UX UACHTU(DUKALIMKI U O0BICHEHUS 00JIaCTH MPUMEHEHHUSI;

IPOTHO3UPOBATh BO3MOKHOCTH MMPOTEKAHUS XHMHUYECKHUX pPEaKIuid Ha OCHOBE
3HAHUM O TUINAX XHUMUYECKOM CBA3U B MOJIEKYJIAX PEAreHTOB M MX PEAKIMOHHOU
CIIOCOOHOCTH;

WCIIOJIh30BaTh 3HAHUS O COCTaBE, CTPOCHUM M XMMHYECKUX CBOMCTBAX BEIICCTB
JU1s1 6€30MaCHOT0 MPUMEHEHHUS B TPAKTUUECKOM e TEIbHOCTH;

MPUBOJUTh MPUMEPHI MPAKTUUYECKOTO MCIOJIb30BaHMS MPOAYKTOB MEpepadOTKH
HepTH W MPUPOJHOTO Ta3a, BHICOKOMOJCKYJISIPHBIX COCAMHEHUM (ITOTUATHUIICHA,
CHHTETHYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

MPOBOJIUTH ONBITHl IO PACIIO3HABAHWUIO OPTaHMYECKUX BEMIECTB: TIIMIICPUHA,
YKCYCHOUM KHCJIOTBI, HENPEIETbHBIX >XHPOB, TIIOKO3bI, Kpaxmalia, OETKOB — B
COCTaBE MUIIEBBIX TPOTYKTOB M KOCMETUIECKUX CPEJICTB;

BIIAJICTh TpaBWIAMU W TpueMaMu O€30MacHOW padOThl € XUMHYECKUMHU
BEILIECTBAMU U JITA00PATOPHBIM 000PYA0BAaHUEM;

yCTaHABJIMBaTh 3aBUCUMOCTh CKOPOCTH XHWMHYECKONW pEaKkIuu W CMEIICHUs
XUMUYECKOTO PABHOBECHUS OT pPa3IMYHBIX (DAKTOPOB C IEIBIO OMpeaeICHUsS
ONTHUMAJIBHBIX YCJIOBUH MPOTEKAHMS XUMUUYECKHUX MTPOIIECCOB;

MIPUBOJANTH MPUMEPHI TUAPOIIN3a COJICH B IIOBCETHEBHOM KU3HH YEJIOBEKA;
MPUBOJANTH MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA B TMPHUPOJIE,
IIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEACATSIbHOCTH OPTaHU3MOB,

MPUBOJUTH IPUMEPHI XUMHYECKUX PEAKIUM, PACKPHIBAIOIINX OOIIHE XUMMUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB U HEMETAJIOB;

MPOBOJIUTH PACYEThl Ha HAXOXKJICHUE MOJCKYJISIPHON (DOpPMYJIBI YIII€BOIOPO/IA TI0
MPOyKTaM CTOPAaHUS W IO €ro OTHOCHTEIHbHOW TJIOTHOCTH M MACCOBBIM JIOJISIM
2JIEMEHTOB, BXOJSIINX B €I0 COCTAaB;

BIAJeTh MpaBujaaMu Oe30macHOro oOpamieHuss ¢ €IKUMH, TOPIOYUMH U
TOKCUYHBIMH BeIlIECTBaMH, CPEACTBAMH OBITOBOM XUMUU,

OCYILIECTBIISITh IIOMCK XUMHYECKOMN uHpopmMaru 10 Ha3BaHHUSIM,
uaeHTU(PUKATOpPaM, CTPYKTYPHBIM (hOpMYyJiaM BELIECTB;



— KPUTHYECKH OIEHWBATh W WHTEPIPETUPOBATh XUMUYECKYI0 HWH(MOpMaImio,
collepKallylocsi B COOOIIEHUAX CPEICTB MacCOBOM HMH(pOpMalUM, pecypcax
WNuTepHeTa, HAYYHO-TIOMYJIIPHBIX CTAThSIX C TOUYKHU 3PEHUSI €CTECTBEHHO-HAYyYHOU
KOPPEKTHOCTU B UENSIX BBISBICHUSA OIIMOOYHBIX CYXKACHUM W (HOpPMHUPOBAHUS
COOCTBEHHOM MO3UIINH;

— TMPENACTaBIATh TMYTH pEHIeHUs TJI00adbHBIX MPOOJIEeM, CTOAIMUX  Tepen
YEeJI0BEYECTBOM: HKOJOTHMUYECKUX, SHEPreTUYECKUX, ChIPbEBBIX, U POJIb XUMUHU B
pPELIeHUH 3TUX TTPOOIEeM.

BoinyckHuK Ha 0230BOM YPOBHE IOJIYYUT BO3MOKHOCTh:

— WIIIOCMPUPO8AMsb HA NPUMeEpax CMAaHOGIeHUe U IB0NI0YUI0 OPLAHUYECKOU XUMUU
KaK HAyKU HA Pa3iudHbiX UCOPULECKUX IMANax ee pa3eumust,

—  UCNONb308AMb MEeMOObL HAYHYHO20 NO3HAHUS NPU BLINOJHEHUU NPOEKMO8 U YYeOHO-
uccne0o8amenbCkux 3a0ad no  U3Y4eHulo Ce0UCmS, Cnocobo8 NONyYeHus u
PACNO3HABAHUSL OP2AHUYECKUX BeUjeCm8;

— 00vACHAMb NPUPOOY U Cnocodvl 0OPA308AHUSL XUMUYECKOU CBA3U. KOBANEHMHOU
(NONAPHOU, HENoJISIPHOU), UOHHOU, MEMALIUYeCcKolU, B000POOHOU — C UYelblo
onpeoeieHUs XUMU4eCKOU aKMU8HOCU eujecmas,

—  YCMAHABIUBAMb 2eHEMUUECKYIO C8A3b MeHCOY KIACCAMU OPLAHUYEeCKUX 6eujecms
07151 000CHOBAHUSL NPUHYUNUATLHOU B8O3MONCHOCMU NOJYYEHUS OpP2AHUYEeCKUX
coeOuHeHull 3a0aHH020 COCMABA U CMPOeHUsL,

— YCMAaHaeIUeamy 83aUMOCEA3U MexHcoy akmamu u meopueu, NPpUdUHOU U
cleocmeuem npu ananuse npooIeMHblX cumyayuti U 000CHOBAHUU NPUHUMAEMBIX
peutenuli Ha OCHO8e XUMUYECKUX 3HAHULL.



2 CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1 O0bem y4eOHOM TUCUMIITIMHBI U BUbI Y4e0HO# padoThl

— KOHmMPOJIbHbIE pabOmbl

Bupa yuyeoHoi padoThI KosauvecTBo
4acoB
CymmapHasi yueOHasi HATPY3Ka BO B3aMMOJACHCTBHH € 78
npenojaBareyiemM
Bceero 3aHsaTui 78
B TOM YHCJIE!
— 1a00pamopHo — npaKkmuyeckue pabomul 34
4

Ilpomesricymounan ammecmauus 6 hopme oughghepenyuposanno2o 3auéma




2.2 Copep:xxanue yyeoHou nucuunanabiOY .11 Xumus

HaumenoBanme Conep:xxanue y4e0OHOro MaTepuaJa, JadopaTopHble U MPAKTHYECKHE PA0OThI Oo0bem YpoBeHb
pa3ieioB U TeM 4acoB OCBOEHHS
1 2 3 4
BBeaenue 1
Tema 1. Conepxanue y4eOHOro Marepuaja 1
MeTtozp! Hayunble METOIBI TMO3HAHMS BEIIECTB M XUMHYECKUN SBICHHH. POJIb SKCIIEPUMEHTA M TEOPHUHU B
NO3HaHHUH B XUMUH. BakHEHIIHe XMMHUYECKUE MOHATUS M 3aKOHBIL. MOJETMpPOBaHHE XMMHUYECKUX MPOIECCOB. J
XUMHUH 3HaueHre XMMHUM IIPU OCBOECHHM CIENUAIBLHOCTEH TEXHUYECKOTO HpOoduis MpodecCHOHATBLHOrO
o0Opa3oBaHusI.
Pa3zgen 1
Oo0nrag n 45
HeopraHu4vecKasi
XUMHS
Tema 1.1 Coaep:kaHue y4eOHOI0 MaTepHuaJja 2
OcHoOBHBIE OcHoBHBIe OHATHA XUMHHU. BemectBo. ATom. Monekyna. XUMHUYECKUN 3JIEMEHT. AJIJIOTPONUSI.
MOHSATHS U [IpocThie U cliokHBIE BemiecTBa. KauecTBEHHBIN U KOMHMYECTBEHHBIA COCTAB BEIIECTB. XUMUYECKUE
3aKOHBI XHMHH | 3HaKU U popMmynbl. OTHOCUTEIbHBIE aTOMHAs U MOJIEKyJspHas Macchl. KonnyecTBa BelecTna. 2
OcHoBHbIe 3akOHbI XuUMHH. CrexuoMeTpus. 3aKOH COXpPaHEHMs MaccChl BEUIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYphl. 3aKOH ABOTaJIpo U CIEICTBUS U3 HETO.
IIpakTH4YeckHe padoThI 3
PacuerHble 3a1a4 Ha HAXOXKICHUE OTHOCUTEIIBLHOU MOJIEKYJIIPHON MAacChl, ONPEAEICHUE MACCOBOU
JOJTU XUMUYECKUX 3JIEMEHTOB B CIIOKHOM BEIIECTBE.
Pacuetsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) IPOAYKTOB PEAKIIUU, €CIIM OJTHO U3 BEIIECTB JaHO 3
B M30BITKE (MMEET MPUMECH ).
PacyeTpl 00bEeMHBIX OTHOIIIEHUH ra30B MPH XUMHUUECKHUX PEAKIIHSIX.
Tema 1.2 Conep:xxaHue y4eOHOro Marepuaja 2
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IHepuoguyeckuii
3aKO0H N
IMepuoguueckas
cucreMa
XUMHYECKHX
semenToB JI.HA.
MennpesaeeBa u
CTPOEHHE aTOMA

Iepuonuveckuii 3axkon .M. MenaeneeBa. Otkpsitne J[.M. MenneneeBsiM Ilepuogmyeckoro
3akoHa. [lepuoanyeckuii 3akoH B popmynuposke .. Menneneena.

[Tepuoanueckas Tabauia XUMUYECKUX 3JEMEHTOB — rpaduyeckoe OTOOpaKeHUE MEePUOIUYECKOTO
3akoHa. CTPYyKTypa MEepUOIUYECKOr TaOIUIIbl: MepUobl (Majibie M OOMBINKE), TPYNILI (TJIABHAS U
nmoboyHas).

Crpoenne aroma u Ilepuonnuecknii 3axon .. MenaeneeBa. AToMm — cioxHas yactuua. Aapo
(IpOTOHBI M HEHUTPOHBI) M JJIEKTpOHHAs oOosiouka. M3otombl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK
aTOMOB JJIEMEHTOB MaJbIX Mepruoa0B. OCOOEHHOCTH CTPOEHUS JIIEKTPOHHBIX O0OJOYEK aTOMOB
3JIEMEHTOB OOJIBIIUX TEPHUOAOB (TIEpEeXOAHBIX djeMeHTOB). I[loHstne 00 opOuransx. dopma
opburaneit (s-, p-, d-, f). DnexkTpoHHBIE KOH(UTYpalMM AaTOMOB XHMMHUYECKHX 3JIEMEHTOB.
['padpuaeckue saekTpoHHBIE (GOPMYJIBI M TPABUIO XYHAA. DJIEKTPOHHO-Tpaduueckue (GopMyIibl
ATOMOB XMMHYECKUX DJIEMEHTOB. DJIEKTPOHHAs KJIacCH(PUKAIUS JIIEMEHTOB: s-, p-, d-, f- cemeicTs.
Oco0eHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB MEPEXOIHBIX 3JIEMEHTOB.

CoBpemenHast popMynupoBKa nepuoandeckoro 3akona 3nauenue [13 u [1C xuMuyeckux 371eMeHTOB
J.N. MenneneeBa Jyisl pa3BUTHS HAYKW U IOHMMAHUSI XUMUYECKOW KapTHUHBI MUPA.

1,2,3

IIpakTnyeckne padoThl

MonenupoBanue noctpoeHus [lepuoanaeckoil TaOIUITBI XUMUYECKUX DJIIEMEHTOB.
CocraBieHue cXeM CTPOSHHS U JIEKTPOHHBIX KOH(PUTypaIMii aTOMOB XUMHUYECKUX HJIEMEHTOB.
XapaKTepruCTHKA XUMHYECCKHUX JIEMEHTOB 110 aJITOPUTMY.

2,3

KonTpoabHas padora

Ilepuoanueckuil 3aKOH M IEpUOAMYECKAs CHCTeMa XUMHUYeCKHUX diaemeHToB J[.M. Menneneesa.
Ctpoenue aToma

Tema 1.3

Conep:kanue y4eOHOro MaTepuasia
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Crtpoenue
BelllecTBa

HNonnas xumuyeckass cBsizb. KaTuonbl, ux oOpa3oBaHHE M3 aTOMOB B pe3ylibTaTe Ipolecca
OKHCIICHHsI. AHUOHBI, X 00pa30BaHHe M3 aTOMOB B pPe3yJbTaTe Mpoliecca BoccTaHOBIeHU. VoHHas
CBA3b KaK CBSI3b MEXKIYy KATHOHAMM W AHUOHAMHU 32 CUET JJIEKTPOCTATUYECKOIO MPUTSKEHUS.
Knaccudukanus MOHOB: TO COCTaBY, 3HaKy 3apsia, HAJUYUIO TUApPATHOH oOonouku. MoHHBIE
KpUcCTaJuIM4ecKue pemeTky. CBONCTBA BEIIECTB C HOHHBIM TUIIOM KPUCTAILIMYECKON PEIIETKH.
KoBajneHTHasi XxuMHuYeckasi cBfi3b. MexaHu3M 00pa30BaHUsl KOBAJICHTHOW CBA3M OOMEHHBIA M
JIOHOPHO — aKIIENTOPHBII). DIEKTPOOTpULIaTeIbHOCTh. KoBanieHTHas MojsipHas U HEMOJSpHAs CBSI3U.
KpatHocTh KOBaneHTHOH CBsI3U. MOJIEKYIISIpHBIE U aTOMHBIE KpUCTAJIIM4YecKue pemeTku. CBoiicTBa
BEILECTB C MOJICKYJIIPHBIMU M @TOMHBIMHM KPUCTANIMYECKUMH PELIETKAMH.

Merannudeckasi cBsi3b. MeTajinyeckass KpUCTAUIMUECKAsl PEILIETKA U METAITINYECKasi XUMUYECKast
cBA3b. PU3HUECKHUE CBOMCTBA METAILIOB.

ArperaTHble COCTOSIHUSI BelleCTB W BOJAOPOAHAs CBSA3b. 1BepJoe, KUAKOE U Ta3000pa3Hoe
cocTosHMA BellecTB. [lepexon BeniecTBa U3 OJHOTO arperaTHOro COCTOsIHUSA B Jipyroe. Bogopoanas
CBSI3b.

Yucreie BemecTtBa U cMecHu. [lonsATre o cmecu BemecTB. ['OMOreHHbBIE M T€TEPOT€HHBIE CMECH.
CocraB cmeceii: 0ObeMHasi U1 MaccoBasi J10JIM KOMIIOHEHTOB CMECH MacCcOBasi OIS TPUMECEH.
JucnepcHbie cucrembl. [lonsatue o mucnepcHoit cucreme. JucmepcHas ¢daza U AWCTIEPCHOHHAS
cpena. Knaccudukanus nucnepcHsix cucteM. IIoHATHE 0 KOJIOWHBIX CUCTEMAX.

2,3

IIpakTnyeckune padboTnl

UYucThle BemecTBa U cMecu. PacueTsl MaccoBOM MITM 0ObEMHOMN J0JIM BBIXOJAa MPOAYKTA PEAKIIUH OT
TEOPETUYECKH BO3MOXKHOTIO.

2,3

KontpoabHas padora

CTpoeHue BelecTa

Tema 1.4
Bona. PacTBopsbl.
DJIEKTPOJHMTHYEC
Kasi 1MCCONM AU

Conepxanue y4eOHOro Marepuasa

Bona. PacTBopsl. PacTBopenue. Bona kak pactBoputens. PactBopuMocTs BeniectB. HackieHuble,
HCHACBINICHHBIC, TMCPCCHIIMICHHBIC PACTBOPHI. 3aBUCUMOCTD pPacTBOPpUMOCTU Ta30B, )I(HI[KOCTGﬁ u
TBEP/ABIX BELIECTB OT PA3JINYHBIX (PaKTOPOB.

MaccoBas 10151 paCTBOPEHHOTO BELIECTBA.

DJIEKTPOJIMTHYECKAST JAUCCONUANMA. ODJEKTPOJIUTHL M HEINEKTPOJIUTHL. IJIEKTPOIUTHYECKAS
Jucconuanus. MexaHu3MBI BHGKTpOHI/ITH‘ICCKOﬁ aucconuanu 1Jisd BEIECTB € pa3JIMUHbIMU TUIIAMUA
XUMHYECKOW CBS3U. [ MapaTupOBaHHBIE U HETUIPATUPOBAHHBIE MOHBI. CTENEHb JIEKTPOJIUTHIECKON
JUCCOUAalUN. CuibHEBIE u CJIEIGBIG SJICKTPOJIUTHI. OcHOBHBIE IIOJIOKCHU A TCOpUHn
IIEKTPONUTHYECKON nucconuanuu. KucioTel, o0CHOBaHUS M CONM KaK DJIEKTPOJIUTHI.

1,2

IIpakTnyeckune padoThl
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[IpuroToBneHue pacTtBopa 3aJaHHOM KOHIIEHTpaluu. PeleHne >KCIepUMEHTaIbHBIX 3a/lad Ha
pacTBOpPHI U PaCTBOPEHHUE.

DIIEKTPOIUTHYECKAS JUCCOLNALIH. I
XKéctkocTh Bogbl. CIOCOOB! yCTpaHEHHS! )KECTKOCTH.
Tema 1.5 Conep:xxaHue y4eOHOro Marepuaja
Knaccudpukanusa | Kucjaorsl m ux cBoiicTBa. KHCIIOTBI Kak 3JIE€KTPOJHTHl, WX KIACCHPHKAIMS [0 Pa3InYHBIM
HEOPraHu4veCcKHX | npu3HakaMm. XHUMHYECKHE CBOMCTBA KHUCJIOT B CBETE€ TEOPUM DJIEKTPOIUTHUYECKON JHCCOLMALIMH.
coequHEeHHi M X | OCOOCHHOCTH B3aMMOJICUCTBHS KOHIICHTPUPOBAHHONW CEPHOM W a30THOW KHCJIOT C METaJUTaMH.
CBOIiCTBA OcHOBHBIE CTIOCOOBI TTOTYYEHUS KUCIIOTHI.
OcHoBanus U ux cBoiicTBa. OCHOBaHUS KaK 3JEKTPOJMTHI, UX KiIacCU(UKALUS MO Pa3IUdIHbIM
NpU3HaKaM. XMMHUYECKHE CBOMCTBAa OCHOBAHUM B CBETE€ TEOPUH DJICKTPOJUTHUYECKON THCCOLHAIUU.
PaznoxxeHne HepacTBOPUMEBIX B BOJIe OCHOBaHH. OCHOBHBIE CTIOCOOBI TOTYYCHHS] OCHOBAHHUIA. 1,2
Coun u ux cpoiicrBa. Conu Kak 37eKTpodauThl. Coau cpeaHue, KUCIble 1 OCHOBHbIE. XMUMUYECKUE
CBOICTBA COJIEH B CBETE TECOPHH IJICKTPOIUTUUYECKON nucconuanuu. CrocoObl OTydeHHs COICH.
I'maponus coneil.
Oxkcuapl u ux cBoiictBa. ConeobOpasylonye W HeconeoOpasyromme okcuiabl. (OCHOBHBIE,
am(bOTepHblE U KHCIOTHBIE OKCHIBI. 3aBUCHMOCTb XapaKTepa OKCHAA OT CTENEeHU OKHCICHHS
o0pa3yromiero ero Metayuia. XMMHYECKHE CBOMCTBA OKCUIOB. [loiydeHrne oKCHIoB.
IIpakTnyeckne padoThl
HcnbiTanue pacTBOPOB KUCIOT HHANKATOPAMH. XUMHUYECKHUE CBOMCTBA KUCIIOT.
HcnbiTanue pacTBOPOB OCHOBAaHUN MHIUKATOpaMU. XUMUYECKUE CBOMCTBA OCHOBAHUM.
XuMHUYECKue CBOMCTBA cosel. [ mapoau3 cosieid pa3IMyHOro TUIIA. 2,3
Pemienne okcnepuMeHTaNbHBIX 3afad 1o Teme «l'eHeTmyeckas CBA3b MEXIY KiaccaMu
HEOPraHWYECKUX COETMHEHHI.
Tema 1.6 Coaep:xkanue yueOHOro MaTepuajia
XuMnueckne Kinacenpukanuss xumuyeckux peaknuil. Peaknuu coequHEHUs, pas3ioXeHUs, 3aMElIEHUs,
peaKknuu oOmeHna. Karanutuueckue peakiuu. OOpaTuMble U HeoOpaTUMBbIe peakluu. ['OMoreHHsle U
TeTepOreHHBIC PEAKIUU. DK30TEPMUYECKHUE W DHIAOTEPMHUYECKHE peakiuu. TeruioBoil 3ddext
XUMHYECKHUX peakiui. TepMOXUMHYECKUE YPAaBHEHUS.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIe  peakuuu. CreneHb  okucieHus. OKuCIUTENb U 12

BOCCTaHOBJIEHHE. BoccTaHOBUTEND M OKUCIIEHHE. MeToll 3JIEKTPOHHOT0 OajlaHca Ui COCTaBJICHUS
YpaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIHIA.

Ckopocth XuMHYecKHX peakuui. [IoHsATHE O CKOPOCTHM XMMHYECKHX PEAKIMH. 3aBUCUMOCTh
CKOPOCTH XHMHUYECKUX PEaKIUW OT Pa3NUYHBIX (PAKTOPOB: MPUPOJBI PEATUPYIONMIMX BEIIECTB, UX
KOHIICHTpAllUK, TEMIEPaTyphl, MOBEPXHOCTH CONPUKOCHOBEHUS W HCIOJIb30BAHUS KaTaJIN3aTOPOB.
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ObOparumocTh XUMHYECKHX peakuuid. OOpaTuMble W HEOOpAaTHMbIC PEAKIIMH. XHUMHUUYECKOe
paBHOBECHE U CIIOCOOBI €r0 CMEIICHUSI.

IIpakTnyeckune padboTnl 3
Pacuets! TermoBoro 3¢ dhexra peakiuu.
OKHCIUTENBHO — BOCCTAHOBUTENBHBIE PEAKLINH. 3
Pemenne skcrepuMEHTaNbHBIX 3aJau: BIUSHUE Pa3IMYHbIX (PAKTOPOB HAa CKOPOCTb XMMHYECKOM
peaKIiy; BIMSHUE PA3TUYHBIX (PAaKTOPOB HA XMMHYECKOE paBHOBECHE.
Tema 1.7 Conep:xxaHue y4eOHOro MaTepuaja 4
MetaJuisl 1 Metaaiabl. OcoOEHHOCTH CTPOEHHS aTOMOB M KpucCTasioB. DuU3MUYECKHE CBOICTBA METaUIOB.
HeMeTaJLIbI. Knaccudukanus MeTamsioB 1O pa3IU4HbBIM IpHU3HaKaM. XHUMHUYECKHEe CBOWCTBA METAJIOB.
DNEKTPOXUMHUUECKHUH psi HANIPsSHKEHUH MeTaiuioB. MeTtanorepmust.
O6mme crocoObl  monydeHus MeTtauioB. [lonstue o Meramnypruu. [lupomerammyprus,
TUAPOMETAJUTYPrHs U 3JeKTpoMeTautyprusi. CIuiaBbl UepHbIE U LIBETHBIE. 1,2
Hemeranabl. OcoOEHHOCTH CTpOEHHUs aTOMOB. HeMeTaymisl — MpOCThIE BEMIECTBA. 3aBUCUMOCTH
CBOMCTB TaJOr€HOB OT UX I[OJIOXKEHUS B Iepuoaudeckod cucreMe. OKHUCINUTEIbHBIE U
BOCCTAHOBUTEJbHBIE CBOMCTBA HEMETAUIOB B 3aBUCUMOCTHM OT MX IIOJOXKEHHS B psAy
JIEKTPOOTPHUILIATEIBHOCTH.
IIpakTnuyeckne padoThl 2
Pemenne skciepruMeHTANBHBIX 3374 110 TeMe «MeTaibly».
Pemenue skcnepuMeHTaIbHBIX 3a1a4 110 Teme «Hemeraiutby.
KonTtpoabHas pabora 1
OcHOBBI 0011IeH 1 HEOPTAHUIECKON XUMHH. 3
Pazngea 2.
«Oprannveckas 32
XUMHUS»
Tema 2.1 Coaep:xkanue yueOHOro MaTepuajia 3
OcHoBHBIE IIpeamer opranmyeckoi XxumuM. IIpupojHble, NCKYCCTBEHHBIE U CHUHTETHYECKHE OPraHUYECKUE
NOHATHS BemecTBa. CpaBHEHME OPraHMYECKUX BEIIECTB C HEOPraHWYECKHMMH. BalleHTHOCTh. XMMHUECKOe
OPraHHYecKOil | cTpoeHHE KaK MOPSI0K COCTUHCHHS aTOMOB B MOJICKYJIBI 110 BAICHTHOCTH.
XHMHMHU ¥ Teopuu | Teopusi crpoennsi oprannveckux coequHeHuid A.M.bytiepoBa. OCHOBHbIE TTOJIOKEHUSI TEOPUHU 12
CTPOEHHUA XUMHUYECKOTO CTpoeHus. M3omepust u m3oMepbl. XUMHUECKHE (OPMYNIBI M MOAEIH MOJIEKYN B ’
OPTraHUYeCKUX | OpraHUYeCcKON XUMHUHU.
COCJUHEeHHU Knaccupukanusi opranmyeckux BemlecTB. Kiaccudukaruss OpraHMYecKMX BEUIECTB B

3aBUCUMOCTH OT CTpOeHHUs yriepoaHoi nenu. [lonstue ¢pyHknnonanpHoM rpynmbl. Kinaccubukarms
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OpPraHUYECKUX BEILECTB MO TUMY (PYHKIMOHAIBHOMN IPYIIIbL.

OCHOBBI HOMEHKJIATYpbl OPraHHYeCKHX BellecTB. TpuBHaNbHbIE Ha3BaHMUA. PamyoHanbHas
HOMEHKJIaTypa Kak npeamectseHHunia Homenknarypel IUPAC. Homenknatypa IUPAC: npuHIuUIb
00pa30BaHUs Ha3BaHUH, CTAPIIMHCTBO (PYHKIMOHAIBHBIX TPYMI, UX 0003HAUeHUE B MpeduKcax H
cydukcax Ha3BaHUN OPTraHMYECKUX BEIICCTB.

Knaccudpukanusi peakumii B opranmveckoii xumuu. Peakunu npucoeauHeHus (TMIpUPOBaHUS,
raJlOTeHUPOBAHUS, THIPOraJOreHUPOBaHUs, THpaTanuy). Peakuuu oTmenyienus (1eruIpupoBaHus,
JETUIpOrajIoreHUPOBaHNs, Aeruaparanun). Peakuun 3amenienus. Peakiium nzomepusanuu.

IIpakTnuyeckne padoThl

N3rotoBiieHNnE MOJIEKYJT OPTaHUYECKUX COEUHEHHUIA. 3
Knaccughuxayus opeanuueckux coeounenuil.
Homenxnamypa opeanuueckux coeouneHul.
Pemenune »skcnepuMeHTaNbHBIX 3afad. HaxoskaeHue MOJIEKYISpHOH (OpPMYyIBl  OpPraHUYECcKOro
BEI[ECTBA 10 €ro IUIOTHOCTH M MACCOBBIM JOJSM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, WIH IO
IpPOIYKTaM CTOpaHusl.
Tema 2.2 Conep:xxaHue y4eOHOIro MaTepuaja
YraeBoaopoabl M | AnKaHbl. AJIKaHbI: TOMOJIOTUYECKHIA DS, W30MEpUs M HOMEHKIATypa ajikaHOB. XHMHYECKHE
HX MPUPOIHBIC CBOWCTBA aJKaHOB (MeTaHa, JTaHa): TOpPEHHE, 3aMEIICHHE, pa3JIOKEHHEe, JErHIpPUpPOBAHUE.
HCTOYHHMKH [IprMeHeHne aJikaHOB Ha OCHOBE CBOMCTB.
AJIKeHBbl. DTWIEH, €ro NOoJydyeHue (IEeruJApupoBaHUEM ITAaHA, JNEMOJIMMEpPU3ALMEN IOJHUITUIICHA).
I'omoniornyeckuii psi, W30MepUsi, HOMEHKIATypa aJlKeHOB. XUMHYECKHE CBOMCTBA STHJICHA:
TrOpeHHe, KayeCTBEHHbIE peakuuu (oOecuBeurBaHHEe OpOMHON BOABI M pacTBOpa IEpMaHTaHaTa
KaJus), TuApaTaiys, noiuMepusanus. [[puMenenune s3TuaeHa Ha OCHOBE CBOMCTB.
AukagueHbl M KaydykH. [loHATHe 0 nueHax Kak yrieBOJOpPOAax C ABYMs JBOMHBIMU CBA3SIMHU.
CormnpspbkeHHBIE TMEHBl. XHWMHYECKHE CBOWCTBa OyTamueHa-1,3 u wu3o0mpeHa: oOeciBeYHBaHUE 1,2

OpOMHOI BO/IBI M TOJIMMEpH3AIHs B Kaydyyku. HaTypaiabHbIi 1 CHHTeTHYECKHE Kaydyku. Pe3una.
AJIKMHBI. AtteTniieH. XUMHUYECKHUE CBOMCTBA alleTHIICHA: TOPEHHE, 00ECIIBEYNBaHHEe OPOMHOM BO/IBI,
IIPUCOCIMHEHNUM XJIOPOBOAOpOAAa M rujparauus. lIpumeHeHue aneruieHa Ha OCHOBE CBOMCTB.
MesxknaccoBast H30MEpHUs ¢ AJIKaJIUCHAMHU.

Apenbl. benzon. Xumuyeckue CBOHCTBa  OeH30ila: TOpPEHHE, PpEaKUUU  3aMEIleHUs
(ramorenupoBanue, HUTpoBaHue). [I[puMeHenne 0eH30J1a HAa OCHOBE CBOMCTB.

IIpupoanbie MCTOYHMKM YIJeBoA0pPoaoB. [lpuponHsiii ra3: cocTaB, NPUMEHEHHE B KauyecTBE
torunBa. Hed b, CocraB u nepepadbotka Hedtu. [leperonka nedtu. HeprenmpoaykTsi.

IIpakTnuyeckne padoThl
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O3HakoMJICHUE C KOJUIEKIMEH 00pa31ioB HepTH 1 MPOAYKTOB €€ epepadoTKH.

O3HakoOMJICHHE ¢ KOJUIEKIIMEH KaydyKOB U 00pa3iaMu U3AeTuil U3 Pe3HHEI.

Pemrenne oKkcrepuMeHTAaNBHBIX 3amad 1o TeMme «[eHeTWdeckas CBS3b MEXAY KIACcCaMU
OpPTaHUYECKUX COCITUHCHUI.

Tema 3.3.
Kucaopoacoaepx
angue
opraHuveckKue
coeTHHEeHHUs

Copep:kanue y4eGHOro MaTepuajia

Cnuprel. [lonydenue staHona OpoXEHHEM TJIOKO3bl M TUApaTanued STuieHa. [ uapokcuibHas
rpynna kak (QyHkuuoHanbHas. [loHSTHE O MpenenbHBIX OJHOATOMHBIX CHHpPTaX. XHUMHUYECKUE
CBOWCTBAa 3TaHONA: B3aMMOJCHCTBHE C HATpPHEM, OOpa30BaHHUE MPOCTHIX M  CIOXKHBIX 3(HPOB,
OKHcleHue B anpraeruj. [IpumeHnenue 3TaHosIa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro MOCIEACTBUS
JUIsl OpraHuM3Ma 4elioBeKa W MpeAynpexaeHue. [NuuepuH Kak MNpeAcTaBUTEIb MHOT0ATOMHBIX
cnupToB. KauecTBeHHas peakuysi Ha MHOrOaTOMHbIE cliupThl. [IpuMeHeHne riunepuna.

®enon. Ousznueckne U XUMHUYECKHE CBOMCTBa (peHona. B3ammHOEe BIMSHHE aTOMOB B MOJIEKYIIE
dbeHoma: B3aMMOJICHCTBUE C TUIPOKCUIOM HATpHUs W a30THOW kucioroil. [Ipumenenne deHona Ha
OCHOBE CBOWCTB.

Aabaeruabl. [loastue 06 anprerugax. AnpaeruaHas rpynmna Kak QyHKInoHanbHas. DopMabaeri
U €ro CBOMCTBA: OKHUCIEHUE B COOTBETCTBYIOUIYIO KUCJIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOIIUMN
cnupt. [lonydeHne anpAErMIOB OKHUCIEHUEM COOTBETCTBYIOUIMX CIHUPTOB. lIpumeHenue
dbopManbIeruaa Ha OCHOBE €r0 CBOWCTB.

KapOonoBble kucjaorbl. [loHstue o kapOOHOBBIX KucloTax. KapOokcuipHash rpymnma Kak
dbyHKIMOHaNbHAsA. ['OMoOOTHYECKU ps TMPENEeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[TomyyeHue KapOOHOBBIX KHCIOT OKHCJICHHEM allbJIeTHIAOB. XUMHYECKHE CBOWCTBA YKCYCHOM
KHUCTIOTHI: OOIIFie CBOWCTBAa ¢ MUHEPAILHBIMHU KHUCIOTaMU W peakius dtepudukamnun. [IpumeHenue
YKCYCHOM KHCIIOThI Ha OCHOBE CBOMCTB. BbICIINE XKMpHBIE KUCIOTHI Ha MIPUMEPE MATbMUTUHOBOU U
CTE€apUHOBOM.

Cao:knabie 3pupbl U KUpbl. [lomyuenne cnoxHbIX UPOB peaknuen srepudukaruu. CroxHbIe
a¢upsl B mpupoae, ux 3HadeHue. [IpuMeHeHne CIOXHBIX 3()UPOB HA OCHOBE CBOMCTB. JKHPHI Kak
cinoxkubie 3¢upsl. Kiaccudukamms kupoB. XHUMHYECKHE CBOMCTBAa JKHPOB: THAPOJIH3 U
TUAPUPOBAHUE KUIKUX KUPOB. [IpuMeHeHne )KUpOoB Ha OCHOBE CBOMCTB. MbLIa.

YraeBoabl. YTIIeBONbI, UX KiIacCHU(UKAIUA: MOHOCaXapubl (TIHOK03a, (PYyKTO3a), IUCAXapHUIbI
(caxapo3a) u monmcaxapuibl (Kpaxmal u IeJutonio3a). [Noko3a — BEMmECTBO C JABOWCTBEHHOM
byHKIMEH — ambJeruA0CIUPT. XHWMHUUYECKHE CBOMCTBA TJIOKO3BI: OKHCJICHHUE B TIIOKOHOBYIO
KHCJIOTY, BOCCTaHOBJICHHE B COpPOUT, cnupTOBoe OpokeHue. [IpuMeHeHue TIII0KO3bl Ha OCHOBE
CBOMCTB. 3HAY€HHUE YTJEBOJOB B XWBOW NPUPOJE M KU3HU 4yesnoBeka. [loHATHE O peakuusax
MOJIMKOHICHCAIIMH ¥ TUJPOJIN3a Ha IPUMEPE B3aUMOIIPEBPAIICHUN: TJIFOK03a <> MOJUcCaXapu/l

1,2

IIpakTnyeckune padboThl
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CBo¥iCTBa OJJHOATOMHBIX U MHOTOAaTOMHBIX CITUPTOB.
XHUMHUYECKUE CBOMCTBA albJAETUO0B.
[NonyueHne yKCyCHOM KHCIIOTHI U U3yUCHHE €€ CBOMCTB. 3
H3rotoBrenne Mbliia pydHOi paboOTHI.
VYrneronpl. BzammonelictBue TiOK03bI M caxapo3bl ¢ rumpokcugom memm (II). KavectBennas
peakuus Ha KpaxMaJl.
Tema Coaep:xkanue yueOHOro MaTepuajia 3
2.4A30rconep:xka | Amunbl. [lonstie 00 amuHax. Anudardyeckue aMHHBI, WX KiacCH(UKalKs W HOMEHKJIATypa.
mue AHWINH Kak oOpraHudeckoe ocHoBaHue. [lomydenue anmnuHa u3 HuUTpoOeHzona. [Ipumenenue
OpraHu4yecKMe | aHWJIMHA Ha OCHOBE CBOICTB.
COeIMHEeHUA AMMHOKHUCJIOTbI. AMUHOKHCIOTHI Kak aM(poTepHble AU(PYHKIUMOHAIbHBIE OpraHHYECKUe
COeIMHEHUS. XMMHMYECKHE CBOMCTBA aMUHOKHCIIOT: B3aUMOJCHCTBUE C ILIEIOYAaMH, KHUCIOTAMH U
Ipyr ¢ apyroMm (peakuusi monukoHaeHcanuu). IlemtugHast cBs3p W monunentuasl. [IpumeneHue
AMUHOKHCIIOT Ha OCHOBE CBOMCTB. 12
Beaxu. IlepBuynHas, BTOpUYHAsA, TPETUYHAS CTPYKTYphl OenkoB. XHMMHYECKHE CBOICTBa OEIKOB: ’
ropeHue, JAeHaTypauus, TUIPOJIW3, LBETHble peakuuu. buonornueckne GyHKIUU OEIKOB.
Hoaumepspl. benku u nmonucaxapuasl kak Ouomnonumepsl. [lmacrmaccel. [lonyueHue momumepos
peakiuen MoNMMEpHU3aluyd M TOJMKOHJEHCAUMH. TepMOIIaCTUYHBIE M TEPMOPEAKTUBHBIC
rtactMaccsl. [IpencraBurenu miactmacc.
Bosokna, ux kiaaccupukaums. [lonydyenre BoIOKOH. OTIENbHBIE MPEACTABUTEIN XUMUUYECKUX
BOJIOKOH.
IIpakTnuyeckne padoThl 3
Pemenne skciepuMeHTaNBHBIX 33]a4 HAa UACHTU(UKAIIMIO OPTaHUYECKUX COeTMHEHUH.
PacniozHaBaHue m1acTMacc ¥ BOJIOKOH. 3
Pemienne oSkcnepuMeHTanbHBIX 3a7ad no TeMme «l'eHeTmyeckas CBA3b MEXKIy KIacCaMHU
OPraHUYECKUX COCTUHEHUIN.
KonTtpoabHas pabora 1
OCHOBBI OPraHUYECKON XUMUU
Tpomewyrounas JuddepeHpoBaHHbIN 3a4eT 2 3
arrecTanms
Bcero: 78
YpoBHH ocBOeHUsI yueOHOro MaTeprana: 1. — 03HaKOMHUTENbHbIH (y3HABaHUE paHee H3yYCHHBIX 00BEKTOB, CBOMCTB); 2. — PENPOLYKTUBHBIH (BBIIOIHEHHE ACSITEIBHOCTH MO 00pa3ily, HHCTPYKLMU WIIH 10T PYKOBOJICTBOM)

3. - HpOHyKTHBHLIﬁ (HJ'IaHI/IpOBaHI/IC 1 CaMOCTOATEIIbHOC BBIIIOJIHEHUE NCATEIIBHOCTH, PEIICHUE HpO6J’IeMHLIX 3a)1a'1)
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2.3 IlpumepHbie TeMbI pedepaToB (10KJIAT0B), MHAUBHAYAJIbHBIX IPOEKTOB

— buoTtexHOn0rNs ¥ reHHas uHKeHepus — TexHosioruu X XI Bexa.

— HaHoTexHONOrMA Kak NPUOPUTETHOE HAIMpaBJICHUE PA3BUTUS HAYKU U
npou3BojcTBa B Poccurickon denepanuu.

— CoBpemeHHbIe METO/IbI 00€33apaKUBAHMS BOJIBI.

— AoTponus METAJUIOB.

— Xwusnb u gesrenvHocTh . 1. Menaeneena.

— «llepuoanueckomy 3aKoHy Oyaylee He TPO3UT Pa3pyIICHUEM. . .»

— Cunres 114-ro anemenTa — TpuyM@ poCcCUUCKUX HU3UKOB-SACPIIUKOB.

— MH3otomel Boopoaa.

— Hcnons3oBaHue paguoaKTUBHBIX U30TOMOB B TEXHUYECKUX LIEJISIX.

— PeHTreHOBCKOE U3IIyYEHUE U €T0 UCII0JIb30BAHUE B TEXHUKE U MEIULIMHE.

— Ilna3ma — 4yeTBepTOE COCTOSTHUE BEIIECTBA.

— AMopdHbIe BelecTBa B IPUPOJE, TEXHUKE, OBITY.

— OxpaHa OKpy’Karlllel cpelpl OT XMMUYECKOTO 3arpsisHeHus. KonnuecTBeHHbIE
XapaKTEPUCTHUKHU 3arpA3HEHUS OKPYKAKOIIEN CPEBI.

— Ilpumenenue TBepI0TO U razoo0pa3zHoro okcuaa yriepoaa (IV).

— 3ammTa 030HOBOT'O PKPaHa OT XUMHUYECKOr'0 3arpsi3HEHNUS.

— I'pyboamcnepcHple CHCTEMBI, WX KiIacCU(PUKAUS W HUCIOJIb30BaHHUE B
npodeccCuoHaNbHON NeSATENbHOCTH.

— KocmeTtnueckue renmu.

— IlpumeHenue CyCrieH3ul U YMYJIbCUUA B CTPOUTEIIbCTBE.

— MuHepaisl 1 TOpHBIE TOPOJIBI KaK OCHOBA JTUTOC(EPHI.

— PactBOpbI BoKpyr Hac. Tunsl pacTBOpPOB.

— BoJa kak peareHT u cpeia i XUMHYECKOTO MpoLecca.

— JKuszsb u gearensHocth C. AppeHuyca.

— Bkiag OTEYECTBEHHBIX YYEHBIX B pa3BUTHE TEOPHUM AJIEKTPOJIUTHUECKON
JTUCCOLAALIH.

— YcTpaHEHHE )KECTKOCTH BOJIbI HA TPOMBIIIJIEHHBIX TPEANPUITUSX.

— Cepnas kuCI0Ta — «XJ1€0 XUMUYECKON TPOMBIIIIEHHOCTHY.

— Hcnonb3oBaHre MUHEPAIBHBIX KUCIOT HA MPEANPUATUIX PA3IUUHOTO MPOPUIIS.

— OKcupl 4 CONU KaK CTPOUTEIbHBIE MAaTEPUATIBI.

— MHcropus rurca.

— IloBapeHHas COJIb KAK XUMUYECKOE ChIPhE.

— MHoronmkuit KapOOHAT KaJIbIHS: B IPUPOJIC, B MPOMBINIIICHHOCTH, B OBITY.

— Peaknmu ropeHust Ha MPOU3BOJICTBE U B OBITY.

— BupryanpsHOE MOAEIMPOBAHNE XUMHUUYECKUX IIPOLIECCOB.

— DIEKTPOJIU3 pacTBOPOB JIEKTPOIUTOB.

— DJEeKTpOJIU3 pacIIaBOB IEKTPOIUTOB.

— IlIpakTuyeckoe nmpuMeHEHHE EKTPOIN3a: padhuHUPOBAHUE, TaTbBAHOIIACTHKA,
rajbBaHOCTETHS.

— Hcropus nonyyeHust ¥ IPOU3BOJCTBA AITFOMUHHSL.
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DJEKTPOIUTUYECKOE MOTYUCHHE U PAQPUHUPOBAHHE ME/TH.

Kuznb n gesarenabHocTh I, [[9BH.

Ponp MerayuioB B HCTOpUM  4elmOBEYECKOM muBwim3auuu. Hcropus
OTEUECTBEHHOW 4epHOM Merauryprud. COBpPEMEHHOE METaJulyprHuecKoe
IIPOU3BOJICTBO.

Hcropus oTedecTBEHHOM IIBETHOW METaUIypruu. Posib MeTamioB M CIIaBOB B
Hay4YHO- TEXHUYECKOM IIPOrpecce.

Koppo3sus meTamioB 1 criocoObl 3alIUTH OT KOPPO3HH.

WueptHble unu 01aropoaHbIe Tasbl.

Poxxnaromme coym — rajoreHsl.

Hcropust mBeACKON CIIMYKHU.

Hctopus BO3HUKHOBEHHS M Pa3BUTHUSL OPTaHUYECKON XUMUMU.

Kusnb u nesarenvsHocTh A. M. byTtneposa.

Buranu3m u ero kpax.

Ponp OTeuecTBEHHBIX YYEHBIX B CTAHOBICHUM W PA3BUTUM MHPOBOU
OpraHUYECKON XUMUHU.

CoBpeMeHHBIE TPEACTABIEHUS O TEOPUU XUMUYECKOTO CTPOCHHS.
DKOJIOTMYECKHE ACTIEKThI HCIOIb30BAHMS YIIIEBOIOPOJHOTO ChIPBA.
DKOHOMUYECKUE aCITEKThI MEXyHApPOIHOTO COTPYJHHUYECTBA 1o
UCIIOJIb30BaHUIO YIJIEBOAOPOIHOTO ChIPBSI.

Hcropust OTKpBITHS M pa3paOOTKUA Ta30BbIX U HEPTSIHBIX MECTOPOXKICHUU B
Poccuiickon ®@enepanum.

XuMuS YTIIE€BOIOPOTHOTO CHIPhS U MOS Oy rymasi mpodeccus.

YTrieBogopoaHOE TOILUINBO, €T0 BU/bI U HA3HAUYCHHUE.

CuHTeTHYECKHE KayuyKHU: UCTOPHS, MHOTOOOpa3nue U MepPCIEKTUBBI.
Pe3nHOTEXHMYECKOE MNPOU3BOACTBO M €ro pojb B HAYYHO-TEXHUYECKOM
rporpecce.

CBapo4HO€ POU3BOACTBO U POJIb XUMHUU YIIEBOJAOPOIOB B HEM.

HedTtb 1 ee TpaHcopTHpOBKa KaKk OCHOBA B3aMMOBBITOJTHOTO MEXIYHAPOJAHOIO
COTPYAHHUYECTBA
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3 YCJOBHUS PEAJIM3ALIMHN PABOYEI TPOTPAMMEBI YYEBHOM
JUCHUIIIAHBI

3.1 MaTtepuaJibHO-TeXHHYECKOe o0ecneyeHue

Jia peanuzanuu  paboyeil mporpaMmbl  y4yeOHOW JHUCHUIUIMHBI HMMEETCS
y4eOHBII KAOMHET €CTECTBEHHO - HAYYHBIX TUCIUTUINH.

ObOopynoBanmne y4eOHOIro KaOuHeTa:
— TIOCaJI0YHBIE MECTA MO KOJUYECTBY O0yUaAIOITUXCS,
— pabodee MecTO Mperno aBaTelis;
— KOMIUICKT y4eOHO-METOUYCCKOM TOKYMEHTAIINH;
— y4eOHO-HarJISITHBIC TTIOCOOUS;
— HaIIAIHBIC MaTEPHUAIBL;
—  BUJICO(DHIBMBI.

TexHnuyeckue cpeacTBa 00y4eHHs:
— TEPCOHAIBHBIN KOMIIBIOTED;
—  MYJIbTUMEIUAIIPOEKTOP;
— DJKpaH.

3.2 UudopmanuorHoe odecniedyeHue 00yueHUus

Ilepeuenb y4eOHbIX wu3AaHuil, HHTepHeT-pecypcoB, AONMOJHUTEIbHOH
JIUTEPATypbl

OCHOBHBIC HCTOYHUKH:

1. Tabpuensa O.C. Xumus misg npodeccuii U CHeNHATIbHOCTEH TEXHUYECKOTO
npoduis : yueonuk / O.C. I'abpuensn, U.I'. OctpoymoB. — 2 — e usn., crep. —
M. : U3natensckuid neHTp «Akagemus», 2016. — 256 c.

l[OlIO.]IHI/ITeJ'IbeIe HCTOYHHUKMU:

1. Tabpuensu O.C., MackaeB ®.H. Xumus. 10 kmacc: yueb. mist o6mieoOpa3oBar.
yupexnenuit/ [lox pen. B.W. Tepenuna. — 5 — e u3gaHue, CTEpEOTHIL. —
M.:Ipoda, 2010. — 304 c.

2. Tabpuensua O.C., MackaeB @.H. Xumus. 10 knacc: yue6. mis obmeoOpasonar.
yupexnaenuit/ Ilog pen. B.M. Tepenuna. — 5 — e uznanue, crepeotun. — M.:
Hpoda, 2010. — 340 c.

3. Epoxun FO.M., KoBanepa MN.b. Xumus s npodeccuit u crenuaibHOCTEH
TEXHHYECKOTO M ECTECTBCHHO-HAYYHOTO TpOQMiIeh: Y4eOHHK [UIsl CTY/I.
yupexJieHui cpe. mpod. odpazosanus. — M., 2014.

4. Epoxun IO.M. Xumus: 3agaun u ynpakHeHus: ydeb. mocoOwe s CTy/I.
yupexJieHui cpe. mpod. odpazosanus. — M., 2014.
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9.

. Epoxun FO.M. COOpHHMK TECTOBBIX 3aJaHWM MO XUMHH: y4eb. mocoOue s

CTYy/I. YUpeXKJIeHUH cpea. npod. oopazoBanus. — M., 2014,

. Xumug. 10 kmacc: yue6. mist oOmeoopazosar. yupexiaenuit/ Pyasuruc, C.1O.

[Tonomapes, B.W. Tepenun; nox pea. Tepenuna.- M.: Jlpoda, 2005.

. Pym3utuc. Xumusa. 11 kmacc: ydeb. mist oOmieoOpa3oBar. yupexaeHUN/

Pymsutuc, I'.I'. JIpicoBa - M.: [poda, 2002.

. O.C. T'abpuensn, N.I'. OctpoymoBa. HactonpHass kHura yuurtens xumuua 10

Kiacc. - M.: «bmuk u K», 2001.
Ps6oB M.A. Tectet mo xumuu. 11 kmacc: k yue6nuky O.C. T'abpmensna
«Xumus. 11 knacc. ba3oBbliii ypoeHb» - M.: M3gatenbcTBo «Ok3amen», 2010.

10. I'apa H.H., 3yeBa M.B. KontposnbsHbie u npoBepodHbie padoThl 1o Xxumuu. 10-

11 xi1.: Meton. moco6ue. - M.: Jlpoda, 1997.

11. I'aBpyceiiko H.II. [IpoBepounbie pabOThl MO OpraHUYECKONW XUMHH: JHIaKT.

marepual: [locobue aist yuurens. - M.: [Ipocsemenune, 1998.

12. laiinexo B.M. Kak Hay4yuTh HMIKOJILHMKOB PENIATh 33Ja4M 110 OPraHUYECKOU

xumun: K. qis yaurend. - M.: IIpocsemienue, 1987.

HNuTepHeT-pecypcebl

WA R WD =

www. pvg. mk. ru (onmumnuana «I[lokopu BopoObeBbI TOpbI»).

www. hemi. wallst. ru (OOpa3oBaTenbHBIN CAUT JJIS1 IKOJIBHUKOB « XUMUS ).
www.alhimikov.net (O6pa3oBaTeiabHBIN CAUT JUIsI IKOJIBHUKOB).

www. chem. msu. su (3nexTpoHHast OUOINOTEKA IO XUMUH ).

www.enauki.ru (MHTEepHET-U3aHue s yunteneil « EctectBeHHbIE HAYKI»).
www. lseptember. ru (Meronnueckas razeta «IlepBoe ceHTIOPY).

www. hvsh. ru (xypHan «XuMHus B IIKOJIE»).

www.hij.ru (KypHaJI « XUMHS U KU3HBY).

www.chemistry-chemists.com (3J€KTpOHHBIN KypHAT « XUMUKH ¥ XUMHUSD»)
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
JUCHUILIAHBI

KoHTpons u OlleHKa pe3yJbTaTOB OCBOCHHUS JUCIUIUIMHBI OCYIIECTBIISIETCS
npernojaBareyieM B IPoIecce MPOBEACHUSI MPAKTUUECKUX 3aHATHUA U JIaOOPaTOPHBIX
paboT, TECTUPOBAHMS, KOHTPOJBHBIX Pa0OT, a TAKXKE BBIMOJHEHHUS OO0YyYarOlHMHUCS
WHIMBUAYAJbHBIX 33JIaHUM, IPOEKTOB, UCCIICI0OBaHUM.

Pe3yabTaThl 00yuyeHus @DopMbI U METObI KOHTPOJISI M OLIEHKHU
(ocBOCHHBIC YMEHHS1, YCBOCHHbIC 3HAHMA) pe3yJIbTaTOB 00y4YeHH s

— cpOpMUPOBAHHOCTh MPEACTABIEHUN O MecTe [TncpMeHHBIE KOHTPONIBHBIE PAOOTHI,
XUMHUHU B COBPEMEHHOM HAYYHOW KapTHHE MHPA; BBIIIOJIHEHUE IPAKTUYECKUX U
NOHUMAHUE pOJIM XUMHU B (POPMUPOBAHUU 71a60paTOPHBIX paboT, BBIIIOIHEHHE
Kpyrozopa # (yHKIHMOHAIBLHOW TI'PaMOTHOCTH | TECTOBBIX 3aJAHUN Pa3JIMYHBLIX BUJIOB,
YeJIOBEKA JUIA pelIeHUs IPaKTUYECKUX 3a/1ady; YCTHBIM U IMCbMEHHBIN OTBET,

— BJIQICHHUE OCHOBOMNOJIATaXOIIMMH XUMHUYECCKUMH BBINOJIHEHUE TBOPYECKHX 3a/1aHUM,
MOHSTUSIMH, TEOPUAMH, 3aKOHaMH u M3rOTOBJIEHUE TA0JIHMII, PUCYHKOB,
3aKOHOMEPHOCTSIMH; YBEPEHHOC II0JIL30BaHUEC rpaMKoB, pe)epaToB, IPOEKTOB.

XUMHYECKON TEPMHUHOJIOTUEN U CUMBOJIUKOM;
— BJIaJCHHUC OCHOBHBIMH MCTOJAMHU HAYYHOTO

MO3HAHUS,  HWCIOJNB3YeMBIMH B  XUMUHU:
HaOmroIeHue, OIMCaHHE, U3MEpeHue,
AKCIIEPUMEHT; yMEHUE o0OpabaTkIBaTh,

OOBSICHATH PE3yJIbTaThl MPOBEIAEHHBIX OIMBITOB U
ACJIaTh BbIBOJbI; TI'OTOBHOCTH H CHOCO6HOCTB
NPUMEHSITh METOABI TMO3HAHWS TPH PEIICHUU
MPAKTUYECKHX 3a]1a4;

—  c(hopMUPOBAaHHOCTH YMEHUS JlaBaTh
KOJIMYECTBEHHBIC OIEHKH U TPOBOJHUTH PaCUETHI
M0 XMMHUYECKHM (hopMysIaM U ypaBHEHUSIM;

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

— c(hopMUPOBAaHHOCTh COOCTBEHHOM MO3UIIMU TIO
OTHOIICHHIO K XMMHUYECKOH  WH(popMaImy,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

Onenka WHIWBUIYAIBHBIX 00pa30BaTEIbHBIX JOCTIKCHHA IO PE3yJIbTaTaMm
TEKYIIEro KOHTPOJISI TPOU3BOJIUTCSA B COOTBETCTBHHM C YHHBEPCAJIBHOW IITKAJION
(Tabnmma).

IIpouent KauecTBeHHas1 OLleHKA HHAUBHAYAIbHBIX
Pe3yIbTATUBHOCTH 00pa3oBaTeIbHbIX JOCTHKEHHUI
(NpaBWJIBLHBIX OTBETOB) 0aJ1 (OTMeTKA) BepOaJbHBIN aHAJIOT
85+ 100 5 OTJINYHO
75+ 84 4 XOPOIO
60 +~ 74 3 yJIOBJIETBOPUTEILHO
MeHee 60 2 HEYJOBJIETBOPUTEIIHHO

Ha »tamne TCKYHICTO KOHTPOJA 110 MCAHMAHC KAa4YCCTBCHHLIX  OICHOK
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HHANBUAYAJIbHBIX 06p330BaTeHBHBIX I[OCTI/DKeHI/Iﬁ OIIpCACIICTCA  HMHTCTIpPAJIbHAA
OII€CHKAa OCBOCHHBIX O6y‘{aIOHII/IMI/IC}I HpO(bCCCI/IOHaJ'II)HLIX )41 O6HII/IX KOMHCTCHHI/Iﬁ KakK
PE3YJIbTAaTOB OCBOCHUSA y‘lC6H0ﬁ JUCTTUITIINHBI.
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