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1. MACHOPT PABOYEN MPOI'PAMMbBI YYEBHOM JUCIIUIIINHBI
B 06 Xumust

1.1. O6aacTb npUMeHeHHs MPOrPaMMbl

[IporpamMma y4eOHOW IUCHUIUIMHBI SIBISETCS YAacCThIO IMPOTPAMMBI  TOJITOTOBKU
CIEIMAJIUCTOB CPEJHEro 3BeHa U pa3paborana B cooTBeTcTBUH ¢ PI'OC cpennero oOruiero
obOpazoBanus (yrBepxkaeHHoro Ilpukazom MuHHCTEpcTBa 00pa3oBaHust M Hayku Poccuiickoit
Oenepannu ot 17 mast 2012 1. Ne 413) nmpumepHOi mporpaMMbl 00111€00pa3oBaTEIbHON Y4eOHOM
mucuuuinael - «XHUMUS»  mis npodeccuoHanbHBIX — 00pa30BaTEeNbHBIX — OpraHU3aIHiA
(pexomennoBanHori DPI'AY «DUPO» IIpotokon Ne3 ot 21 wmroms 2015, perucTpanvioHHBIN
HoMmep peuenszun 385 ot 23 wuronsg 2015 r.). Ilporpamma mnpenHasHaueHa Ui IOJy4YEHUS
cpenHero oémero oOpa3oBaHMs CTyJeHTaMH Ha 0a3e OCHOBHOro 0OIIero oOpazoBaHuUs IO
cnenuansaoctu CI1O 09.02.07 MadopmanimoHHbIe CHCTEMBI M IPOTPaMMHUPOBAHHE.

[IporpamMma y4eOHOM AMCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C TEXHHUYECKUM
npodunemM mpoPecCHOHATBEHOTO 00pa30BAHMS.

1.2. Hean y4eOHOM TUCHUTIIHHBI:

Copepxanue MporpaMMbl «XUMUS» HAIIPABJICHO Ha TOCTHIKEHUE CIACAYIOIIUX HeJIeH:

e (popmupoBaHue y 00yyaroIUXCcsl yMEHUS OLIEHUBAaTh 3HAYMMOCTh XUMHUYECKOTO 3HAHUS
JUISL K&KJIOTO YEJIOBEKa;

¢ (hopMupoBaHHEe y 00YyYaIOLIMXCS LEIOCTHOTO NPEACTABICHUS O MUPE U POJIM XUMUHU B
CO3JJaHUU COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUPA;

® yMEHUSI OOBSICHATH OOBEKTHI M IPOLECCHl OKpYXKarolled JAeHCTBUTEIbHOCTH:
IIPUPOJHOM, COLMAIBHOM, KYJIbTYPHOM, TEXHUYECKOHM Cpelpl, - MCIOIb3Yys IS 3TOTO
XUMHUYECKHE 3HAHUS,

® pa3BUTHE Yy OOydYaroIuxcs yMEHUHl pa3nuyare (GakThl M OLIGHKH, CPaBHUBATb
OLICHOYHBIE BBIBOZABI, BHUAETb HUX CBA3b C KPUTEPUAMHM OLICHOK WU CBSI3b KPUTEPUEB C
OTIPE/ICICHHOW CUCTEeMOW IICHHOCTEH, (OpMyIUpoBaTh W OOOCHOBBIBATH COOCTBEHHYIO
MO3ULUIO;

e npuoOpeTeHrne 00YyYaroIMMHUCS OIbITa Pa3HOOOPa3HOM AEATEeIbHOCTH, MO3HAHUS U
CaMOIIO3HAHUS; KIIIOYEBBIX HABBIKOB, MMEIOUIMX YHHUBEpPCAIbHOE 3HAUYECHHUE MJI PA3IUYHBIX
BUJIOB JIESATEIBHOCTH (HABBIKOB pEIIEHHUs MpoOjeM, MPUHATUS PELIeHUH, MOUCKa, aHalu3a U
00paboTky MHPOpPMAIKY, KOMMYHUKATUBHBIX HAaBBIKOB, HABBIKOB M3MEPEHUI, COTPYIHIUYECTBA,
6e301acHOro 0OpaIleHus ¢ BEIIeCTBAMH B TOBCETHEBHOM JKHU3HN).

1.3. O0mas xapakTepucTHKa y4eOHO! AN CUHUIIIMHbBI
XuMHs - 9TO HayKa O BEIIECTBAaX, UX COCTaBe U CTPOCHHHU, CBOMCTBAX M MPEBPAIICHHUSIX,
3HaYeHUH XMMHUYECKHMX BEIECTB, MAaTEpHAJIOB M IPOLIECCOB B IMPAKTHYECKOH AEATENbHOCTU
yenoBeka. Cozaepxanue 0011eo0pa3oBaTesIbHON Yy4eOHON NHUCHUIUIMHBI «XHUMUS» HAMpaBiIeHO
Ha YCBOEHHE OOYYarOIIMMHUCS OCHOBHBIX MOHATHUI, 3aKOHOB M TEOPUHA XUMHUH; OBJIAJCHUE
YMEHUSIMH HaONIOaTh XWMHUYECKHE SBICHHS, IPOBOJUTh XHMHUYECKHH HKCIEPUMEHT,
IPOM3BOJIUTH PAacyeThl Ha OCHOBE XMMHUYECKHUX (OPMYJ BEIIECTB M ypPaBHEHHUH XMMHUYECKHX
peaknmii. B mporecce m3ydeHHS XHMHU Yy OOYYalONIMXCS pa3BUBAIOTCS IMO3HABATEIbHBIC
UHTEPECHl U MHTEIJUIEKTyaJIbHbIE CTIOCOOHOCTH, TOTPEOHOCTH B CAMOCTOSTEIIbHOM MTPUOOPETEHUS
3HaHWUH 10 XWMHUH B COOTBETCTBHHM C BO3HUKAIONIMMHU JKH3HCHHBIMH MPOOJIEMaMH,
BOCIIUTHIBAETCSI OEpeXHOE OTHOIICHUS K TMPHUpPOJE, NMOHMMAaHUE 3J0pOBOr0 00pasza >KU3HHU,
HEOOXOIMMOCTH TPEAYIIPEKICHHS IBICHUNA, HAHOCSIINX BPeIl 37I0POBBIO U OKPYXKAFOIIEH cpejie.
OHM OCBaMBalOT MPHEMBI IPaMOTHOTO, OE30MIACHOIO HCIIOJIb30BAaHUSI XUMHUYECKUX BEIIECTB U
MaTepHajoB, TNPUMEHSEMBIX B OBITY, CEITbCKOM XO3SHCTBE M Ha NPOM3BOICTBe. [lpm
CTPYKTYPHUPOBAHUH COZIEPKaHUS 00111e00pa3oBaTeIbHON y4eOHOM JUCIUIUIMHBL Ul TEXHUKYMA,
peanu3yromniero 00pa3oBaTeNbHYI0 MPOTPaMMy CpPEIHEro OO0IIero oOpa3oBaHMs B Tpeeax
ocsoerus OIIOII CIIO na 6a3e OCHOBHOrO 0O0LIEro 0Opa3oBaHMs, YUUTHIBaJIach OObEKTUBHAS
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pealbHOCTh - HEOONBIION 00bEM YacoB, OTHYIICHHBIX Ha M3yUYEHHUE XWUMHH M CTPEMIICHUE
MaKCHMaJbHO COOTBETCTBOBATh MJESAM pa3BuBaroliero oOyudeHus. [loaTomy Teopernyeckue
BONPOCHl MAaKCUMaJbHO CMEIIEHbl K Hadaly W3y4YeHUs AUCUUIUIMHBI, C TEM, YTOOBI
nociueAyomuil  (GakTUYeCKUid MaTepuana paccMaTpUBAICS HAa OCHOBE H3YYEHHBIX TEOpPU.
Peanuzanus OeIyKTHMBHOTO MOJAXOAa K HM3YyYCHHMIO XHUMHH CIIOCOOCTBYET pPa3BUTHIO TaKHX
JIOTUYECKUX ONepaluil MBIIUICHUS, KaK aHallu3 U CUHTE3, 0000IleHHMe M KOHKpPETH3alus,
CpaBHEHHE W aHAJOTHs, CUCTeMaTH3alus W Kiaccupukanuss u 1p. M3yueHue xumum B
TEXHUKyMe Ha 06a3e OCHOBHOTO o011iero o0pa3oBaHusi, UMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTHU
ot npoduis npodeccHoHATLHOTO 00pa3oBaHUs. DTO BBIPAKAETCS B COJACPKAHUU OOydYEHWUS,
KOJIMYECTBE 4YacOB, BBIACNSEMBIX Ha M3y4YCHHE OTIEJIbHBIX TEM IPOrpaMMbl, TIyOWHE HX
OCBOCHHS 00YYaIOIIMMUCS, 00bEME U XapaKTepe MPAKTUYECKUX 3aHATH, BUAAX BHEAYIUTOPHON
CaMOCTOSTENIbHOW paboThl cTyneHToB. [lpu ocBoenun cnermanbHOcTeld CIIO TexHUYECKOTO
npopmwis npodeccHoHATBHOTO 00pa30BaHMsl XHMHUSI H3ydaeTcs Oosiee yriayOJIeHHO Kak
npodunbHas y4yeOHas gaucuuiUiMHa. Croeuu@uka U3y4eHHUsS XUMUU TpU  OBJAJICHUU
CHEUHATBHOCTSMUA TEXHHUYECKOTo Mpouis OTpakeHa B Kakaod Teme pasnena «CozepikaHue
yueOHOM aucuMIiiuHbl». [lpu wu3ydenun npoduiIbHBIX U MHPOGECcCHOHATBHO 3HAYUMbIE
DIIEMEHTOB  COJEpXAaHUS»  OTOT  KOMIIOHEHT  pealM3yercs TMpH  HHAWBUAYAJIbHOU
CaMOCTOSITeNIbHOM paboTe ofywaromuxcs (HamucaHuu pedepaToB, MOATOTOBKE COOOIICHUH,
3alIUTe MPOEKTOB), B Ipolecce y4eOHOU IesITeIbHOCTH MOJI PYKOBOACTBOM IIPEIIO/IaBaTels
(BBITIOJIHEHUU XUMHUYECKOTO JKCIEPUMEHTa - JTaOOPaTOPHBIX OMBITOB M MPAKTUYECKUX PadoT,
pelIeHNH TMPaKTHKOOPUEHTUPOBAHHBIX PACUYETHBIX 3adady M T.A.). B comepxanun y4deOHOM
JTUCIUIUIMHBI JJI1 €CTeCTBEHHOHAYYHOTO MPOoQuiisi MpopeCCHOHATBHO 3HAUMMbIF KOMIIOHEHT He
BBIJICJIEH, TaK KaK BCE €ro COJEp)KaHHWE SBISETCS NMPO(UIBHO OPHEHTHUPOBAHHBIM M HOCHUT
npodeccuoHanbHO 3HAYUMBIH XapakTep. B mporiecce n3yueHus XuMHHM TEOPETUUECKIE CBEICHUS
JIOTIOJTHSIIOTCST  IEMOHCTPAIMSIMH, JTA0OPATOPHBIMU OIBITAMH M TMPAKTHYECKHUMH 3aHATHUSIMH.
3HAYUTEIBHOE MECTO OTBOJAUTCS XUMHUYECKOMY AKCIepuMeHTy. OH OTKpPBIBAET BO3MOKHOCTb
dopmMupoBaTh y 00YYarOIMUXCs CIENUANbHBIE PEAMETHBIE YMEHHS: PadOTaTh C BEIIECTBAMH,
BBITMIOJHATh MPOCTHIE XUMUYECKUE OIBITHI, YYUTh 0€30MaCHOMY M 3KOJOTHYECKH TPaMOTHOMY
Oo0palIeHnI0 C BEIIEeCTBAMM, MaTepuallaMd W IpoleccaMd B OBITY M Ha MpPOU3BOACTBE. B
mpolecce HW3Y4YeHHs XUMHUH BakHO (opmupoBaTh HHDOPMALMOHHYIO KOMIIETEHTHOCTD
obyvaromuxcsi.  M3ydenue  oOmieoOpazoBaTtenbHOW — yd4eOHOM — AUCIUIUIMHBI  «XUMUS»
3aBeplIaeTcs MOJBEIeHHEM HTOroB B ¢dopMe au(QepeHIMpOBaHHOTO 3adeTa B paMKax
IIPOMEXYTOUHOM aTTectanuu cryaeHToB B mpouecce ocBoeHus OIIOII CIIO ¢ momyueHuem
cpenuero obmiero oopazosanus [TIICC3.

1.4. Pe3yJbTaThbl 0CBOCHHS Y4eOHOM IMCHUTIMHBI:

OcBoenue cojepxaHus y4eOHOW AUCIUTUTHHBI «XUMUS», 00ECreYnBaeT IOCTHKECHUE
CTYACHTaMH CJIEIYIOIUX PE3yIbTaTOB:

JIMYHOCTHBIX®

- YYBCTBO TOPJOCTH M YBaXEHUS K MHCTOPUM M JOCTH)KEHUSIM OTEUYECTBEHHOM
XUMHYECKOH HAayKH; XUMUYCCKHU I'PaMOTHOC IMOBEACHHNC B HpO(i)eCCI/IOHaHBHOI;'I JACATCIIBHOCTH U B
OBITY IpU OOpAIIEHUH ¢ XMMUYECKUMU BEIIECTBAMHU, MaTE€pHUaIaMu M MPOLECCAMU;

- TOTOBHOCTh K IPOAOKEHHI0 00pa30BaHUs U MOBBIIEHUS KBaTM(UKAIMKU B N30paHHON
npo¢eCCHOHATIBHON AeSTEIbHOCTH M 00BEKTUBHOE OCO3HAHHE POJIM XMMHUYECKHX KOMIIETCHLUH
B OTOM;

- YMEHHE HCIOIb30BaTh JOCTH)KEHUS COBPEMEHHOM XMMHUYECKOW HAayKH M XUMHYECKUX
TEXHOJIOTHH UIA IIOBBIIIICHUA CcOOCTBEHHOTO HUHTCJUICKTYaJIbHOI'O pPa3BUTUA B BBI6p3HHOI>i
npodecCuOHAIBHOMN J1eSITeTbHOCTH;

MeETAlpEeAMETHBIX®

- MHCIIOJIb30BAaHHE pPAa3IMYHBIX BHJOB I103HABATENbHOU JESITEIBHOCTH U OCHOBHBIX
WHTEJUICKTYaJIbHBIX Oleparuii (MOCTaHOBKHM 3adaud, (OpPMYIUPOBAHUS TUIIOTE3, aHAIU3a W
CHUHTE3a, CpaBHEHHUS, OOOOIIECHHWS, CUCTEMATH3allUM, BBIABICHUS MPUYMHHO-CIEICTBEHHBIX
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CBsi3eH, MOMCKA aHaJOroB, (JOPMYIMPOBAHUS BBIBOJOB) Ui PELICHHS IMOCTABICHHOHN 3a1adyH,
NPUMEHEHHE OCHOBHBIX METOAOB MO3HAHUS (HAONIOAEHHUS, HAYYHOTO OHKCIEPUMEHTA) JUIs
U3YYEHHUS DPA3JIMYHBIX CTOPOH XUMHUYECKHX OOBEKTOB U IPOLECCOB, C KOTOPHIMU BO3HUKAET
HEO0OXOIUMOCTh CTAJIKMBATHCS B MPOQeCcCUOHAIBHOM cdepe;

- HCIOJB30BAHUE PA3IUYHBIX HMCTOUYHUKOB JUIS MOJYYCHHS XUMHUYECKOW MH(OpMaLUH,
YMEHUE OLEHUTh €€ JIOCTOBEPHOCTh I JIOCTHXKEHHUS XOPOLIMX pe3ynbTaToB B
npodeccnoHaabHOl chepe;

NnpeJIMeTHbIX®

- chopMHpPOBAaHHOCTH TPECTABICHUN O MECTE XUMHUU B COBPEMEHHON HayYHOWKAPTUHE
MUpa; TOHUMAaHHUE POIH XUMHUH B (POPMUPOBAHUM KPYyro3opa U (yHKIHOHAIBEHON IPaMOTHOCTH
YeJI0BEKA /IS PELIEHUS IPaKTUYECKUX 3a/1a4;

- BJIQJICHUE OCHOBONOJIAraroOIMMHA XMUMHUYECKUMU MNOHSATHUSAMHU, TEOPUSMHU, 3aKOHAMU M
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

- BJAQJCHUE OCHOBHBIMM METOJAMHU HAY4YHOI'O ITO3HAHMS, MCIHOJIb3YEMBbIMH B XHUMHUH:
HaOJI0IeHNEM, ONMCAaHHWEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEeHHE 00pabaThiBaTh, OOBACHITDH
pe3yNbTaThl MPOBEACHHBIX OIBITOB U JI€NaTh BBIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTH IMPUMEHATH
METO/Ibl TI03HAHUS IIPU PELICHUH NPAKTUYECKUX 33]1a4;

- cOpPMHUPOBAHHOCTh YMEHHUS AaBaTh KOJIMYECTBECHHBIC OI[CHKU U MPOU3BOJAUTH PACUEThI
10 XUMUYECKUM (HOpMyJIaM U YpaBHEHUSIM;

-BJIaJIcHUE TIpaBUJIAMH TEXHHUKH O€30MacCHOCTH TMPU HUCHOIb30BAHUU XHUMHUYECKUX
BEILIECTB;

- chOpMUPOBAHHOCTh COOCTBEHHOW IMO3WIMU MO OTHOIICHHUIO K XHUMHYECKON
uH(popMaLnu, NOJy4aeMON U3 pa3HbIX UICTOYHHUKOB.

JINYHOCTHBIX Pe3yJIbTATOB NPOrPAMMBbI BOCIIMTAHUSA M COLMAIM3ALMU:

JIP 7. Oco3Harouuii MPUOPUTETHYIO I[IEHHOCTh JIMYHOCTH 4YEJIOBEKA; YBAKAIOIIHMI
COOCTBEHHYIO U UYXKYI0 YHUKAJIbHOCTb B Pa3IUYHBIX CHUTyaIUsiX, BO BceX (opMax W BHAAX
JESITEIbHOCTH.

JIP 9. Cobumroaroniyii ¥ mporaraHIupyonui mpasuia 3J0poBoro U 6e3onacHoro oopasa
JKU3HHU, CIOPTa; MNPEAyNpekITAIONMi JTU00 MPEeoI0JIeBAIOIIMNA 3aBUCUMOCTH OT aJIKOTOJIs,
TabaKa, NCUXOAKTUBHBIX BELIECTB, a3apTHbIX UIp U T.[. COXpaHSIOUMI ICHUXOJIOIMYECKYIO
YCTOHYMBOCTH B CUTYaTUBHO-CIIOKHBIX WM CTPEMHUTEIFHO MEHSIOIIUXCS CUTYaIIUH.

JIP 18. CrocoOGHBIi K NPUMEHEHUI0 HWHCTPYMEHTOB U METOJOB OepesKIMBOTrO
IIPOU3BOJICTBA.

1.5. MecTo y4eOHOM JTUCHUILIHHBI B Y4e0HOM ILJIaHe:

VYyeOHast AMCUMIUIMHA BXOAMT B MPO(UIbHBIE JUCHMIUIMHBI 0011€00pa30BaTeIbHOrO
nukia [TIIKPC u n3ydaercsa Ha nporskenuu 1 kypca. B xoH1e 1 cemecTpa npoBoanUTCS KOHTPOJIb
B ¢Qopme - npyrue (opmbl KOHTpOJISA, a B KOHIIE 2 CeMecTpa WUTOroBas arrectainus B ¢opme
TuddepeHIaIbHOro 3a4eTa.

1.6. PexoMeHnyeMoe KOJIMYECTBO YACOB HA OCBOeHHe padoyeii mporpaMMbl y4eOHOIH
AUCUMIIUHBI:

MaKCUMaJIbHOU yueOHOM Harpy3ku oOyuatorierocs /8 yac,

B TOM YHCJIE: 0053aTeTbHON ayTMTOPHON y4eOHON HArpy3KH 00YJaroIIerocs 78 4acos;



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JIUCIIUTLIINHBI
2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOI padoThI

Bup yuedHoii paboTbl O0bem
4acoB
MakcumajibHas yyeOHasi HAarpy3ka (Bcero) 78
Oos3aTeibHAsA ayIMTOPHAsA yuyeOHasA Harpy3Ka (Bcero) 78
B TOM YHUCIIE:
nabopaTopHbIe PAOOTHI -
NPAaKTUYECKHUE 3aHATHS 36
4
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HUmoeosas ammecmayus 6 popme — ougpgepenyuanvusiii 3auem




2.2 TemaTn4ecKuii IJIaH U COlePKaAHHUE Y1eOHOM TN CHUIITTUHbI

HaumenoBanue pa3aesioB 1
TEM

Copaepxxanue yueOHOro MaTepuasa, JadoparopHblie padoThl M NPAKTHYECKHE 3aHATHA,

CaMOCTOSITeJIbHAsI padoTa 00y4arierocs

Oo0Lem
4acoB

YpoBeHb
OCBOEHH

1

2

4

BBenenue

Copep:kaHue y4eOHOro MaTepuaJa

1.

HaquBIe METOAbI IIO3HAHUA BCHICCTB U XHUMHWYCCKHUX sBiIeHu. Poib OKCIICPUMCHTA U
TEOPUH B XUMHHU. MOIEIUPOBAHUE XUMHUYECKHX IPOIECCOB. 3HAYCHHUE XHUMHU MPU
OCBOCHHUU CHEIHATBHOCTH TEXHHYECKOTO Mpodmist MpodeccnoHAIEHOTO 00pa30BaHMs.

2

IIpakTnyeckue 3aHsATHS

KonTtpoJsbHas padora

Pazgen 1 O0uias u Heopranuye

CKafsl XUMHUHA

Tema 1.1. OcHOBHEBIEC TOHATHSA
M 3aKOHBI XUMHH

Coaep:xanue y4eOHOIro MaTepHuaJia

1.

OcHoBHbIe moHsATUS XUMMHU. BemectBo. Atom. Monekymna. XUMHYECKUN 3IIEMEHT.
Annotponusi. [IpocTeie U cioHbIE BelecTBa. KaueCTBEHHBIN U KOJIMYECTBEHHBIM COCTaB
BEIIeCTB. XUMHUYECKHE 3HAKU U (opMyisbl. OTHOCUTEILHBIC aTOMHAs M MOJICKYJIsIpHas
Macchl. KonmnyecTBo BemecTna.

OcHoBHbIE 3aK0HBI XUMHH. CTexuomeTpusi. 3aKOH COXPAHEHHUS MAcChl BEIIECTB. 3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTB MOJIEKYJISIPHOW CTPYKTYpPhl. 3aKOH ABOrajipo U CIIEICTBUS
3 Hero. PacueTHble 3a/laud Ha HAXO0XKICHUE OTHOCHUTEIBHOM MOJIEKYJISIPHOW MAacCChl,
ONPENEIEHUE MACCOBOM J0JIM XMMHYECKHUX JIEMEHTOB B CJI0KHOM BEILIECTBE

Mpodunbubie u  npodecCHOHATBHO  3HAYMMbIE  JJIEMEHTHI  COJEpP KAHMS.
AmnnoTtponHbsle MoaudUKauu yriaepoaa (anMas, rpaduT), Kuciopoaa (KUCIOpOJ, 030H),
osioBa (cepoe u 6enoe 0510B0). [loHATHE O XUMHUYECKON TEXHOJIOTHH, OMOTEXHOJOTUU U
HAHOTEXHOJIOTHH.

IIpakTHYecKHe 3aHATHA

KonTtpoJsbHas padora

Tema 1.2. [lepuognyeckuii
3akoH u Ilepnoanueckas
CHCTeMa XUMHYEeCKUX
seMenToB [[.M.MeHaeneeBa
U CTPOCHHE aTOMA

Coaep:xaHue y4eOHOro MaTepuaJia

1.

IHepuoauveckuii 3aKOH JA.N.MenneseeBa. OTkphITHE JA.N.MenneneeBbiM
[Tepuoanueckoro 3akona. [lepuommueckuii 3akoH B ¢dopmynupoBke J[.M.Menneneena.
[lepmonnueckass TabauIla XHUMHYECKHX DJIEMEHTOB - Tpaduueckoe OToOpakeHHe
nepuoandeckoro 3akoHa. CTpyKTypa MEepHOIUYECKOW TaONMUIBl: MEepUOIbl (Manble U
OoJtpiue), rpymnbl (TIaBHAS M TOOOYHAS).

[EEN




Crpoenue atoma u Ilepuoamueckmii 3akon /.M. MennaeneeBa. ATOM-CIOXKHas
gacTuna. Sapo (IpOTOHBI M HEHTPOHBI) M AMEKTpOHHAS 00010uka. M3oromsl. CTtpoeHue
JIEKTPOHHBIX 000JOYEK aTOMOB JJIEMEHTOB MaJbIX MEpUOA0B. OCOOCHHOCTH CTPOCHHS
JJIEKTPOHHBIX ~ O0OJIOUYEK AaTOMOB JJIEMEHTOB OOJBIIMX MNEPUOAOB  (TIEPEXOIHBIX
anemeHTOB). [loHsTne 00 opOuTaNsX. S-, p- u d-opOuTau. DIEKTPOHHBIE KOHPHUTYPALTUH
aTOMOB XMMHYECKHX 31eMeHTOB. CoBpeMeHHas Gpopmynrpoka [lepuoaumueckoro 3akoHa.
3nauenue [lepuomuueckoro 3akoHa u [lepuoanyeckoit cCHCTEMbl XMMUYECKHX AJIEMEHTOB
JL.V.MenneneeBa 1y1si pa3BUTHS HAYKH U IIOHUMAHHS XUMHYECKOM KapTHHBI MHPA.

HpO(l)I/IJ'[bHLIe Hu npodwccnona.m,no 3HAYUMBbIEC 3JEMCHTDBI coaecpikaHus.
Pa,I[I/IoaKTI/IBHOCTB. Hcnons3oBanne pPadOAKTHUBHBIX H30TOIIOB B TEXHUYCCKHX LECIIAX.
Pentrenosckoe HU3Ty4CeHUC KW €ro HUCIOJb30BAHUC B TCEXHHUKEC W  MCAULUHC.
MOI[eJ'II/IpOBaHI/IC KaK MCTOJ NPOTHO3UPOBAHUS CUTYAllUH Ha ITPOU3BOACTBC.

IlpakTHyeckue 3aHATUSA
Nol MonenupoBanue noctpoenus Ilepronnueckoi TaGIMIIbI XUMUYECKUX 2JIEMEHTOB

KonTpoabHas padora

[HEN

Tema 1.3. CTpoenue
BelecTBa

Coaep:xaHue yueOHOro MaTepuaJia

SN

1.

HNonnas xumuyeckass cBsi3b. KaTHOHBI, WX o00pa3oBaHuWE H3 aTOMOB B pe3yJbTaTe
npouecca OKHCIEHUS. AHHOHBI, MX 0Opa3oBaHUME U3 aTOMOB B pe3yjibTaTe Ipoliecca
BOCCTaHOBJIeHMs. VOHHAs CBA3b KaK CBSA3b MEXJIy KAaTHOHAMU M aHHOHAMH 3a CYET
AIEKTPOCTATUUECKOTO TpUTsKeHUs. Kiaccudukaius MOHOB: MO COCTaBY, 3HaKy 3apsja,
HAJIMYUIO TUAPATHON 00010uku. loHHBIE KpucTanueckue pemeTki. CBOCTBa BEIIECTB €
MOHHBIM TUIIOM KPUCTAJUTMYECKOUN PEIIETKH.

KoBasienTHasi xumMuyeckass CBsI3b. MexaHu3M 00pa3oBaHUs KOBAJIECHTHOM CBS3H
(0OMeHHBIN U JOHOPHO-AKIIENTOPHBIN). DIEKTPOOTpUIIATEIbHOCTh. KOBalleHTHBIE TIOJIIpHas
W HenouyisspHas CBsi3u. KpaTHOCTh KOBQJIEHTHOW CBA3UM. MOJEKYNIsIpHbIE U aTOMHBIE
Kpuctajuimueckue pemerkd. CBOWMCTBA BEIIECTB C MOJIGKYJISIPHBIMH U aTOMHBIMU
KPUCTAJUIMYECKUMU PEIIeTKaMH.

Meramnuyeckasi cBsi3b. MeTajuinueckass KpUCTalJIMYecKasl pelIeTKa W MeTaJlIM4ecKast
XUMHUYECcKas cBs3b. DU3nueckre CBONCTBA METAJUIOB.

AFpeFaTHl)Ie COCTOAHUA BeIIECTB U BOAOPOAHaAs CBHA3b. TBepnoe, KHUIOKOEC U
ra3zoo0pasHoe cocTosiHus BelecTB. [lepexon BelecTBa U3 OHOTIO arperaTHOro0 COCTOSIHUA B
Japyroe. BoropoaHas cBsI3b.




Yucroie BemectBa U cMmecu. [lonsatue o cmecu BemecTB. [ OMOT€HHBIE U T€TEPOTCHHBIE
cmecu. CoctaB cMmeceil: 00beMHasi 1 MaccoBasl 101 KOMIIOHEHTOB CMECH, MaccoBasi J10JIs
npumeceid. Jlucnepcusnie cucrembl. [lonsTre o qucnepcHoit cucteme. JucnepcHas dasza u
mucnepcuonHasi cpefa. Kiaccudukanus nucnepcHbix cucteM. lloHATHE O KOJUIOMIHBIX
CHUCTEMax.

IpoduabHble U NMPodecCHOHAIBHO 3HAYMMBbIE 3JIEeMEHThI coiaepskanus. [loasapHOCTD
CBSA3U U NOJAPHOCTH MoJeKynbl. Konnencanus. Texydects. Bosronka. Kpucrammsanus.
CyOnmumaruss u  aecyonuMmanus. AHoMamuM (U3MYECKUX CBOWCTB BOAbL. JKuakue
KpucTauibl. MUHEpabl U TOPHBIE MTOPOJIbI KaK IPUPOAHBIE CMECH. DMYJILCUHU U CYCIICH3UU.
3o (B ToM ymciie adpo3onn) u renu. Koarynsuus. Cunepesuc.

IIpakTnyeckue 3aHATHSA
Ne2 TIpurotoBieHue cycrneH3nu kapooHaTa Kanblus B Boje. [lomydeHue sMynbCMH MOTOPHOTO
Maciia. O3HaKOMJIEHHE CO CBOMCTBAMU JUCHEPCHBIX CUCTEM

KonTtpoJsbHas padora

1.4. Boaa. PacTBopbl.
DJIeKTPOJIUTHYECKAS
AUCCOLHALMS

Coaep:xxanue y4eOHOro MaTepHuaJia

N

1.

Bopa. PacrBopbl. PacTrBopenue. Bona kak pactBopurenb. PacTBOpHMOCTH BEIIECTB.
HacplleHHble, HEHACHIIEHHBIE, IEPECHIIIEHHBIE PACTBOPBL. 3aBUCUMOCTb PACTBOPUMOCTH
ra30B, JKUIKOCTEH U TBEP/BIX BEIIECTB OT Pa3IUYHBIX (DAKTOPOB.

MaccoBast 107151 paCTBOPEHHOI'O BEIIECTBA.

DJIeKTPOJIMTHYeCKAsI JUCCOLHAIHS. DNEeKTPOIUTHI u HE3JIEKTPOJIUTHI.
DNIEKTPONUTHYECKasT AUccoUUanus. MexXaHUu3Mbl 3JIEKTPOIUTUUECKON HUCCOUALUN AJIs
BEIIECTB C pPa3IMYHBIMM TUIOAMH XUMHYECKOM CBs3U. [ WApaTUpOBaHHBIE H©
HETUAPAaTUPOBAHHbIE HMOHBI. CTENEHb JJIEKTPOIUTHYECKON nucconuanuu. CUIIbHBIE U
ciabplie 3MeKTPoIUThl. OCHOBHBIE TTOJIOKEHUST TEOPUH DJICKTPOTUTHIECKON JUCCOIMAIINH.
KucnoTel, 0CHOBaHUA U COJIM KaK 3JEKTPOJIUTHI.

IIpodunabHbie U NPodgecCHOHAIBHO 3HAYNMMbIE 3JIEMEHThI cojep:kanus. PactBopenue
Kak  (u3MKO-XMMHUYecKuid mpouecc. TemmoBeile d3(dexTsl NpuH  PacTBOPEHUHU.
Kpucrannorugparel. Pemenune 3amady Ha MacCOBYH [IOJK0 PaCTBOPEHHOTO BEIIECTBA.
[IpumeHeHne BOABI B TEXHUUYECKUX IesAX. JKeCTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHUS.
MuHnepalibHbIE BOJBI.

IIpakTHYeckue 3aHATHA
Ne3 [IpurotoBjeHHe pacTBOpa 3aJaHHON KOHIICHTPAIIHH.

KonTtpoJsbHas padora
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Tema 1.5. Knaccupukanus JInuHocTHBIE pe3yabTarhl: JIP 9 4
Heoprann4veckux coeanHenuii | Coaepkanue yueOHOro Marepuajia
U MX CBOMCTBA 1. Kucaorel u ux cBoiicTBa. KUCIOTBI Kak 3JEKTPOJIUTHI, WX KIacCU(PUKALUS IO pa3 2 2
JUYHBIM IIPU3HaKaM. XUMHYECKHE CBOMCTBA KHMCIIOT B CBETE TEOPUU DIIEKTPOIUTHUECKOU
auccormanuu. OcHOBaHUsI M WX cBoiictBa. OCHOBaHUS KaK »3JEKTPOJIUTHI, HX
KJIacCU(UKaLUs 10 pa3INYHbIM IpHU3HaKaM. XMMHUYECKHE CBONCTBAa OCHOBAHUU B CBETE
TEOPUU DJIEKTPOJIMTUYECKONM JHCCOIMAlUUK. Pa3lioKeHHE HEepacTBOPUMBIX B BOJE
ocHoBaHu. OCHOBHBIE CIIOCOOBI MOJIYYE€HHS OCHOBAHUH.
2. Coim m ux coiictBa. Conu Kak 31eKTpouThl. Colnu cpeHue, KUCIbIE U OCHOBHBIE. 1 2
XUMUYECKUE CBOMCTBA COJIEM B CBETE TEOPHM DJICKTPOJUTHYECKOM JIUCCOLMALIUH.
CniocoOsbI nonmydenus coneit. ['maponus comnei.
Oxcuabl u ux cBoiicTBa. ConeoOpasyromnue u HeconeoOpasyronme okcuasl. OCHOBHEIE,
am(pOTepHblE U KHUCIOTHBIE OKCHJABI. 3aBHUCHMOCTh XapakTepa OKCHUIa OT CTEHeHHU
OKHCJICHUs O0pa3ymolIero ero Merawia. XUMHUYECKHE CBOMCTBAa OKcHaOB. [lomyudeHue
OKCHJIOB.
3. | lIpoduabubie U mpodecCHOHATHHO 3HAYMMbIE JJIEMEHThI cojaep:kanus. [IpaBuia 1 2
pa3baBiieHUs CepHOM KUCIOTHI. Vcronb30BaHME CEPHON KUCIOTHI B MPOMBIILIEHHOCTH.
Enkue menoun, X MCIOAB30BaHUE B MPOMBILIIJIEHHOCTH. ['alieHass 1 HeraneHas U3BeCTb,
UX TpUMEHEHHEe B CcTpouTenbcTBe. l'mrc u anebactp, rumncosanue. [lonstue o pH
pactBopa. KucnorHas, menoysasi, HEUTpaJlbHas CpeJia paCTBOPOB.
IIpakTnyeckne 3aHATHA 6
Ned VictibiTanue pacTBOpOB KHUCIOT MHAMKAaTOpaMu. B3aumozeicTBre METaioB ¢ KMCIOTAMHU. 2
B3auMopeiicTBue KHUCIOT ¢ OKCHJIAaMU METalioB. B3auMopeicTBuE KHUCIOT ¢ OCHOBAHUSIMHU.
B3anmoneincTsre KUCIOT ¢ COJISIMU.
Ne5 HcnblTaHue pacTBOpOB Ieiaoyedl MHAMKaTOpamu. B3anmopeicTBue Iieiao4yed ¢ CONSIMH. 4
Paznoxxenue  HepacTBOpUMBIX  OCHOBAaHMM. B3aumopmencrBue coned C€  MeTajulaMu.
B3anmopeiicTue cosiei apyr ¢ apyrom. ['uiponuns conen pa3inuHoro TUIa.
KonTtpoJsbHas padora -
Tema 1.6. Xumnueckne Coaepxanue yueOHOro MaTepuaa 4
peakuuu 1. Knaccupukanusa xumMuyeckux peakumi. Peakuum CoeIMHEHUs, Pa3JIOKEHUS, 2 2

3amMerienus, oomena. Karanurndeckue peakiun. OOpaTuMble 1 HEOOpaTHMBbIE PEaKIUH.
I'oMOreHHbIe ¥ TETEPOTeHHBIE PEAKIIUU. DK30TEPMUUECKUE U SHIOTEPMUYECKUE PEAKIINH.
TennoBoil 3¢ ekt xumuueckux peakiuid. TepMoxuMUYecKne ypaBHEHHUs
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2. OKHCINTEIBHO-BOCCTAHOBHUTEIbHbIE peakuuu. CreneHp okuciaeHus. OKUCIUTENb U 1 2
BOCCTaHOBJIEeHHE. BoccraHoBuUTENb M OKHMCIEHHE. MeToa 3JIeKTpOHHOro OanaHca Jyis
COCTaBJICHUSI ypPAaBHEHUH OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX peakuuii. CkopocTb
XHUMUYeCcKHX peakumi. lloHATHE O CKOPOCTM XMMHYECKHX pEAKUUH. 3aBHCHUMOCTH
CKOPOCTM XHMHUYECKHX PpEaKIUil OT pazIuyuHBIX (PaKTOPOB: IMPHPOIBI PEArHPYIOIIUX
BEIIECTB, MX KOHLEHTpAallUM, TEMIIepaTypbl, IOBEPXHOCTH CONPUKOCHOBEHHS MU
MCII0JIb30BaHUs KaTaJIu3aTOPOB.
3. | ObpaTuMocTh XHMHYeCKHX peakuuil. OOpatuMple U HEOOpPaTHUMBIE PEAKIUU. 1 2
XUMHYECKOE PABHOBECHE U CIIOCOOBI €T0 CMEIIECHUS.
IIpodpuiabHbie U NpodecCHOHATBHO 3HAYNMBIE dJIeMeHThI coaep:kanus. [lonarue 06
AJIEKTPOJIU3E. JIEKTPOJU3 PACIUIABOB. JIEKTPOJU3 PACTBOPOB. IJIEKTPOIUTHUYECKOE
nojay4yeHue amoMuHus. [IpakTHueckoe NpUMEHEHHME 3JIEKTpoiM3a. ['ajabBaHOIUIACTHKA.
lanpBanocterus. PadunupoBanme nBetHhIXx MeTaioB. Karamus. ['omorenneie u
rereporeinsle Karaiuzatopbl. Ilpomotopsl. Karamutuueckue sapl. MHruOuTOpHI.
[Tpon3BOCTBO aMMHUaKa: ChIpbe, annapaTypa, Hay4Hble IPUHIUIIBI
IIpakTnyeckue 3aHATHSA 6
Ne6. Peakuust 3aMerieHust MeIU 5K€JIe30M B pacTBOpPE MEAHOro Kynopoca. Peakuuu, uaymmue ¢ 4
00pa3oBaHUEM OCAaJIKa, ra3a MU BOIBI.
Ne 7. 3aBucuMOCTb CKOPOCTH B3aMMOJECHCTBHS COJISTHOW KUCIIOTBI C METAJIJIAMH OT UX HPUPOJIBIL. 2
3aBUCUMOCTb CKOPOCTH B3aUMOJICHCTBUS LIMHKA C COJSIHOW KHUCIIOTOW OT €€ KOHLEHTPALHU.
3aBUCUMOCTh CKOpPOCTH B3aumopeuctBus okcuga wmeau (II) ¢ cepHolt kuciaoroil oT
TEMIIEPATYPHI.
KonTtpoJsbHnas padora -
Tema 1.7. Merasibl u JInunocrtHsbie pesyabsTarsi: JIP 7, JIP 18 2
HeMeTaJLIbl Coaepxanue y4eOHOro MaTepuaJa
1. | JP 7. Meranaiabl. OCOOEHHOCTH CTPOEHHUSI aTOMOB M KpUCTaJIJI0B. PU3NYECKUE CBOMCTBA 1 2
MmetauioB. Kiaccudukaiyst MeTanioB 1Mo pa3inyHbIM MpU3HaKaM. XMMHUYECKHE CBOICTBa
METAJIJIOB. DJIEKTPOXUMHUYECKUI psJl HanpsbkeHud MetaisoB. Mertamnorepmusi. Ooiue
crnocoObl moiydyeHuss MertamiaoB. llowstue o wmeramtypruu. Ilupomerammyprus,
TUIPOMETAJUTYPrusl U 3JeKTpoMeTaryprusi. CriaBbl UepHbIE U IBETHBIE.
2. | JIP 18. Hemeraaiabl. OCOGEHHOCTH CTPOEHHUSI aTOMOB. HeMeTarmibl—IpocThie BelecTsa. 1 2

3aBUCUMOCTb CBOWCTB TaJOr€HOB OT HX TMOJOXEHUS B TNEPUOAUYECKONW CHCTEME.
OKHUCIIUTENBHBIE U BOCCTAHOBUTEJIBHBIE CBOWCTBA HEMETAJUIOB B 3aBUCHMOCTH OT WX
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MOJIOKEHUS B PAY AMEKTPOOTPULIATEHLHOCTH.

IpoduabHbie U nMpodgeccHOHAIBLHO 3HAYUMbIE JeMEeHTHhI coaep:kaHusi. Kopposus
METaJVIOB: XUMHUYECKass U SJICKTPOXUMHUYECKas. 3aBUCUMOCTb CKOPOCTH KOPpPO3UU OT
ycloBuil okpyKaromeil cpenpl. Knaccubukanus KOppo3uu METaIOB IO Pa3IuYHbIM
npu3HakaM. CrocoObl 3alIUThl METALIOB OT KOppo3uH. [Ipou3BOACTBO UyryHa M CTalIM.
[Toryuenue HeMeTaIOB (PPaKLIMOHHOW MEPEroHKON KUIKOTO BO3AyXa U JIEKTPOIU3OM
pacTBOpPOB  WJIM  pacIulaBOB  3JIEKTpoiauToB.  CuluMKaTHasT  MPOMBIIUICHHOCTb.
ITpon3BOACTBO CEPHOM KUCIIOTHI.

[MpakTuyeckue 3aHATHA

Neo8. 3akanka m ormyck cranu. O3HAKOMJIEHHE CO CTPYKTypamH ceporo u 0eioro 4yryHa.
Pacno3naBanue pyn xenesa.

Ne9. TTonyuenue, cobupanue u pacro3HaBaHUe ra3oB. Perienre sKcrnepruMeHTaIbHbBIX 3a/1a4

Kontpouabnas pa6ora Nel no pazgeny OOmiast 1 HeopraHuueckas XUuMHs

Paznen 2
Oprannyeckasi XuMHs

Tema 2.1. OcHOBHBIE TIOHATHSA
OPraHuYecKoil XUMHH U
TeOpUsi CTPOEHUs
OPraHUYecKuX coeIuHeHu

Coaep:xaHue yueOHOro MaTepuaJia

1.

IIpenmer opranmyeckoit xumuH. IIpupogHble, HMCKYCCTBEHHBIE U CHHTETUYECKUE
opraHuueckue BeniecTsa. CpaBHEHNE OPraHUYECKUX BEILIECTB C HEOPTaHUYECKUMHU.
BanentHocTh. XMMHUECKOE CTPOCHUE KaK MOPSIOK COCAUHEHUS aTOMOB B MOJIEKYJIBI 110
BAJICHTHOCTH. Teopusi CTPOeHHMsl OpraHu4eckux coeauHenuii A.M.Bbyrieposa.
OCHOBHBIE TIOJIOKEHUSI TEOPUM XUMHYECKOrOo CTpoeHMs. M3oMepus M H30MEpSI.
XuMuyeckue GopMyJibl U MOJIETH MOJIEKYJ B OPraHUYECKON XUMUH.

Knaccupukanusi opranuyeckux BemecTB. Kiaccudukaius BeIIECTB MO CTPOCHMIO
YIJIEPOJAHOIO CKeJleTa M Hadu4uio (QYHKIHMOHAJIBHBIX Tpymnm. ['oMonoru u romMosorus.
Hauana somenknatypsl [IUPAC

Knaccupuxanus peakumii B OpPraHn4ecKoi XUMUM. Peakuuu
NPUCOETUHEHUSA(TUAPUPOBAHHUS, rajoreHupoBaHus, TUAPOTAIOr€HUPOBAHMS,
ruapatanuu). Peaknuu oTmienyieHUs  (IErHIpUPOBAHMS, JETUIPOraloreHUPOBAHUS,
neruapatanun). Peakimu 3amenienus. Peakuyuu nzomepusanmu.

Ipoduabubie 1 nMpodeccHOHAIBLHO 3HAYMMBbIE dJIeMEeHThI coaep:kaHus. [loHaTue o
cyOcTpare u peareHTe. Peakiiuy OKHCIEHUS M BOCCTAHOBJIEHUS OPTaHUYECKHUX BEILECTB.
CpaBHeHue kinaccuuKaliy COeIMHEHUN U KiIacCU(UKALUK PEaKIUi B HEOPraHUYECKOM
Y OPraHUYECKON XUMUM.
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IIpakTHYecKkne 3aHATHA
Ne 10. M3roTtoBnenue Mojeneil MoJIeKyJl OpraHu4eCcKUX BELIECTB

KonTtpoJsbsHas padora

Tema 2.2. YrieBogopoas! u
UX NPHPOJIHbIEe HCTOYHUKH

Conep:xaHue y4eOHOIro MaTepuaJia

1.

AJIKaHbl. AJKaHbBl: TOMOJIOTMYECKHI psi, H30MepUs M HOMEHKJIAaTypa aJIkaHOB.
XUMHYECKHE CBOMCTBAa allkaHOB (METaHa, dTaHa): FOPEHUE, 3aMEIIECHUE, PA3JI0KEHUE,
neruapupoBanue. lIpuMeHeHHe ankaHOB Ha OCHOBE CBOMCTB. AJIKeHbI. OTHIIEH, €ro
MOJTy4eHUE(IeTUAPUPOBAHUEM JTaHa, JenoauMepu3anuen HO-JIUATUIICHA).
['omonoruyeckuit psn, HU30MEpHs, HOMEHKJIATypa aJKeHOB. XUMHUYECKHE CBOWCTBA
ATHJICHA: TOPEHUE, KaueCTBEHHBIC peakiuu (oOeciBeurnBanne OPOMHOM BOJIBI 1 pPacTBOpa
NepMaHraHata Kajius), TUIparanus, noiuMepusaius. [IpuMeHnenue >TuieHa Ha OCHOBE
CBOMCTB.

[EEN

Juennl u kaydyku. [loHATHE O IUEHAX KaK yrieBOAOpOJax ¢ ABYMs JBOMHBIMU CBSA3SMH.
ComnpsbkeHHbIE  MEHBI. XHMMHYECKHE CcBoiicTBa OyragueHa-1,3 u  u30mpeHa:
oOecrBeuynBaHue OpOMHOW BOJBI M TMOJMMEpHU3alUs B Kayuyyku. HarypaibHblii u
CUHTETHUYECKHE Kayuyku. Pe3nHa. AJkuHBI. AneTuiaeH. XHUMHUYECKHME CBOMCTBa
alleTUIeHa: ropeHue, odeclBeurBaHue OPOMHOM BOJbI, IPUCOEAMHEHUI XJI0pPOBOIOpOIA
u ruaparauus. [lpuMeHnenue aneruiaeHa Ha OCHOBE CBOMCTB. MesKKiiaccoBasi U30MEpUS C
aJIKaJIMCHaMHU.

Apenbl. benzon. Xumudeckue cBOHCTBa O€H30i1a: TOpEHHUE, pEaKUUH 3aMelleHus
(raoreHnpoBaHue, HUTpoBaHue). [IpumeHeHne 6eH3051a Ha OCHOBE CBOWCTB.

IIpupoaHble MCTOYHMKH YIJIeBOAOPOAOB. [IpuponmHBIi Ta3: cocTaB, NPUMEHEHHE B
kagectBe TorumBa. Hedrts. CoctaB u mnepepabotka Hedtu. Ileperonka HedTH.
Hedrenpoaykrsl

IIpopuiabubie U NpoecCHOHANBLHO 3HAYHMMBbIEC JJIEMEHThI coaep:kaHus. I[IpaBuio
B.B.MapkoBuukoBa. Knaccudukanuss v HazHaueHue kaydykoB. Kiaccupukauus u
Ha3HauyeHHE pe3uH. Bynkanusanus kaydyka. [lonydenue anetunena nupoian3oM MeTaHa U
KapOMIHBIM criocoboM. Peakius monmuMepusanuu BUHUIXJIopuaa. [lonuBuHUIXIOpUA U
ero npuMeHeHue. Tpumepuzaius aneTuieHa B 0eH307.

[Tonsite 06 skcTpakuuu. BoccTtaHoBneHue HUTpoOEH301a B aHWIMH. ['oMojornyeckuit
psan  apeHoB. Tomyon. HwurpoBanme tomyona. Tporun. OCHOBHBIE HalpaBlICHUS
IPOMBINIIEHHON MepepaboTku mnpupoaHoro rasa. llomyTHelii HedTsiHOM ra3, ero
nepepabotka. [Iporeccsl NpoMbIIUIEHHONW NepepaboTKH He(TH: KPEKUHT, pUGPOPMHHT.
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OKTaHOBOE YHCIIO OCH3UHOB U OETAaHOBOC YHCJIO JU3CIIbHOT'O TOIIJIMBA.
Kokcoxmmmueckoe ITPOMU3BOACTBO U €I'0 IIPOAYKIHU .

I[IpakTuyeckue 3aHATHS
Nell OsnakomiieHHME C KOJUIEKIIMEH 0O0pa3ioB HEPTH W TPOAYKTOB €€ mepepaboTKH.
O3HaKOMJICHHE ¢ KOJUIEKIIMEH KaydyKoB M 00pa3liaMy U311 U3 pEe3UHBI.

KonTtpoJsbHas padora

Tema 2.3.
Kucaopoacoaep:kamme
opraHuvecKue coeJMHEeHUs

Copep:kanue y4eOHOro MaTepuaJa

1.

Cnuptel. Ilonmyyenue »sTaHona OpoKEHHMEM TJIOKO3bl W THIpaTalleld dSTHIICHA.
I'mapokcuiipHas rpynna kak ¢yHkuuoHanbHas. [loHATHE O HpenenbHBIX OAHOATOMHBIX
cnuprax. XMMHUYECKHE CBOMCTBA 3TAHOJIA: B3aUMOJECHCTBHE C HATpueM, 0oOpa3oBaHUE
OPOCTBIX M CIOXHBIX 3(QUPOB, OKucieHue B anbaeruj. Penon. dusuueckue Hu
XMMHYECKHE CBOHCTBa (eHosa. B3auMHOe BiIMSHME aTOMOB B MoOJIeKyile (eHoua:
B3aMMOJICICTBHE C TUAPOKCHJIOM HaTpus M a30THOU kucinoToi. Ilpumenenue ¢eHona Ha
OCHOBE CBOMCTB. AJbaeruabl. [loHstne 00 ampaerumax. AJbAETHIHAS TPYNNa Kak
¢ynkunoHanbHasg. dopmanblerus M €ro CBOMCTBA: OKUCIEHHE B COOTBETCTBYIOIILYIO
KHMCJIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIMK crnupT. Ilomydyenue anpaeruaos
OKHCJICHMEM COOTBETCTBYIOLIMX cnUpTOB. [IpuMeHeHue ¢opmanbaeruia Ha OCHOBE €ro
CBOJCTB

[EEN

KapOoHoBbie kucj0Thl. [IoHsATHE 0 KapOOHOBBIX KHcaoTax. KapOokcuibHas rpymnmna Kak
¢yHKIMOHaNbHAs. ['oMonOruueckuii psia TNpeAebHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucnoT. IlomydeHune KapOOHOBBIX KHMCIOT OKHCJIEHHEM allbJeTHA0B. XUMHUYECKHUE
CBOICTBa YKCYCHOM KHCJOTBI: 00II[ME CBOWCTBAa C MUHEPAIbHBIMU KUCIOTAMH U PEAKIIHS
srepudukanuu. [IpuMeHeHne yKCyCHON KMCIIOTHI Ha OCHOBE CBOMCTB. BhICIIne >KHpHbIE
KHCJIOTBI HAa IPUMEPE NAIBMUTHHOBOM U CTEAPUHOBOM.

Chaoxubie 3¢pupbl U Kupsbl. [lomyueHue cloxHBIX YPUPOB peakiueil dTepuQuKaIum.
Cnoxnbie 3¢UpBl B TIPUPOJIE, UX 3HaYeHUE. [IpuMeHeHne CIOXHBIX d(PUPOB HA OCHOBE
cBoiicTB. JXKupsl kak crnoxsble 3¢upsl. Knaccudukaius xupoB. XUMHUYECKHUE CBOWCTBA
JKUPOB: THUAPOJIN3 U TUIPUPOBAHME KHUAKUX KHUPOB. [IprMeHeHUEe XKUPOB HAa OCHOBE
cBoMcTB. MbL1a.

YraeBoabl. YTIeBOAbl, WX KIacCH(PUKAMA: MOHOcaxapuibl (TJIIOKO3a, (pyKTOo3a),
aucaxapuabl (caxapo3a) W TOJNMCaxapuibl (Kpaxmal | IeJuTono3a). [mokoza —
BEIIIECTBO C JIBOWCTBEHHOW (YHKIMEH — aibJAeTUIOCHUPT. XHUMHUYECKHE CBOMCTBA
TJIFOKO3bI: OKHCIICHUE B TJIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COPOWT, CIIUPTOBOE
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Opoxxenue. [IprMeHeHHEe TIIIOKO3bI Ha OCHOBE CBONCTB. 3HAYCHHE YTIIEBOJOB B JKHUBOM
NPUPOJE U KU3HMU 4enoBeKka. [IoHsaTHEe O peakuusx MOJUMKOHJAEHCAUWMU M THAPOJIU3a Ha
IIpUMeEpe B3aUMOIIPEBPALICHUN: TIIFOK03a <> MOJIMCAXapu/l.

IIpakTHYeckne 3aHATHS 4
Ne 12. PacTtBopeHue rimiiepruHa B BoJe U B3aumozeicTeue ¢ ruapokcuaom mean (II). CroiictBa 2
YKCYCHOM KHCJIOTBI, O0OIIME CO CBONCTBAMH MHUHEpalbHBIX KHUCIOT. JlokazaTenbcTBO
HENPEJIEIbHOI0 XapaKkTepa KUAKOro Kupa.
No 13. BzaummopelicTBue TiIHOKO3bI U caxaposbl ¢ ruapokcuaoM menu (I1). KadecrBennas 2
peakius Ha KpaxMal.
KonTtpoJsbHas padora -
Tema 2.4. A3oTcoaep:kainiue Coaep:xaHue y4eOHOro MaTepHuaJia 2
OpraHuYecKue coeMHEeHUsl. 1. | Amunbl. llonstne 00 amuHax. Anudaruyeckue amHHBI, HX KIACCUPHUKAIMSI U 1 2
ITosmmmepsl HOMEHKJIaTypa. AHWIMH KaK oOpraHuyeckoe ocHoBaHue. I[lomyueHue aHuiIMHA U3
HUTpoOeH3oa. [I[puMeHeHne anuaMHa Ha OCHOBE CBOMCTB.
AMHUHOKHCJI0THI. AMUHOKHCIIOTHI Kak aM(oTepHble AUPYHKIIMOHAIBHBIE OPTaHUYECKUE
coenquHeHus. beaku. IlepBuunasi, BTOpUYHAs, TPETUYHAsI CTPYKTYphl OEJIKOB.
XUMHYeCKHe CBOMCTBA OENKOB: TOpPEHME, JIEHATypalus, THAPOJIU3, I[BETHbIC PEaKIIHHU.
buonornueckne GyHKINHU OEIKOB
2. | HHoaumepsl. benku u momucaxapuabl kak Ouomnonumepsl. IlmacTmacesl. [lomyuenue 1 2
MOJIMMEPOB peaklMeld MOoJUMepU3alluid M MOJIMKOHJEHCAUU. TepMomiacTH4HbIE U
TepMOpeakTHBHbIE  IulacTMaccel.  [IpencraBurenn  mimactMacc. BosokHa,  ux
kiaaccupurkanusa. I[lomydenne BosokoH. OTaenbHBIE TPEACTABUTENM XUMHYECKUX
BOJIOKOH.
IIpakTnyeckue 3aHATHSA 4
Ne 14. PactBopenue 6enkoB B Boje. OOHapyx eHne OelIKOB B MOJIOKE U MSCHOM OyJIbOHE. 2
No 15. Jlenaryparmusi pactBopa Oeflka KypHHOTO SIHIIa CIUPTOM, PACTBOPAMU COJIEH TSKEIBIX 2
MeTaIoB M Tipu HarpeBanuu Ne 3. PerieHue sKCrepuMEHTABHBIX 33/1a4 HAa UACHTU(DHUKAIIIO
OpraHMYEeCKUX COeAMHEHNH. Pacrio3HaBaHMe MacTMace U BOJIOKOH.
KonTtpoabsHnas padora Ne2 no pazgeny Opranuueckas XUMHs 1
JAuddepeHunpoBanHblii 3aueT 2
78/42/36

Jnist XapaKTepUCTUKN YPOBHSI OCBOCHHUS y4eOHOT0 MaTepHralia UCIIOJIb3YIOTCS CiIeaytole 0003HaueHus:
1. — 0o3HaKOMUTEINBHBIN (y3HaBaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);
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2. — penpOAYKTUBHBIN (BBIIOJIHEHUE ICATEILHOCTH 110 00pa3ily, HHCTPYKIIUHU HIIH T10JI PYKOBOACTBOM)
3. — IPOAYKTHBHBIH (IUTAHUPOBAHKUE U CAMOCTOSITEIBHOE BBIIIOJIHEHUE IEATEIbHOCTH, pellieHHEe IPOOIEMHBIX 3a/1a4)
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2.3. OCHOBHBIE BH/Ibl YYEEHOM JIEATEJBbHOCTH CTYJIEHTOB

Paznen, Tema yueOHO#
JIACIIATUIHHEI

OCHOBHBIE BUIBI IEATEILHOCTH CTYJEHTOB

Tema: Baknelinme
XHMHYeCKHe MOHATHUSA

VYMeTb JaBaTh  ONpeNeNicHHe H  ONEPUPOBATH  CIEAYIOIIUMHU
XUMHNYCCKHUMHU IOHATHUAMHA:. BCHICCTBO, XUMHUYCCKHH DJIECMCHT, aToOM,
MOJIEKyJIa, OTHOCHUTEIbHbIE AaTOMHAs M MOJICKYJISpHAas Macchbl, WOH,
AJUIOTPOIINA, U30TOIIbI, XUMHUUYCCKAasA CBA3b, BJICKTPOOTPULATCIILHOCTD,
BAJICHTHOCTH, CTEIICHb OKHCJICHUS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIH
00beM ra3000pa3HbIX BEUIECTB, BEIIECTBA MOJEKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOEHHSI, PACTBOPBI, JIEKTPOJIHUT U HEXIICKTPOJIHT,
QJICKTPOJUTHYCCKAadA JuCCoNHalus, OKHCIUTCIb MU BOCCTAHOBUTCIIDL,
OKHCJIEHHE U BOCCTAHOBJICHUE, TEINIOBOH 3 PEKT peakluu, CKOPOCTh
XMMHUYECKOH  peakUuu,  KaTajiu3, XUMHUYECKOE€  paBHOBECHE,
YIIEPOAHBIN CKeNeT, G yHKIMOHAIBLHAS TPYIIa, H30MEPHs, TOMOJIOTHS

Tema: OcHoBHBIE
3aKOHBI XUMHH

dopMyIHpoOBaTh 3aKOHOB COXPAaHEHHUSI MACChl BEIIECTB M MOCTOSHCTBA
CcOoCcTaBa BEUIECTB. YCTaHaBIMBAaTh IPUYUHHO-CIEJACTBEHHON CBSI3U
MEXIY COAEpKaHHEM OSTUX 3aKOHOB W HANHCAHUEM XHUMHUYECKHUX
dopMyn U ypaBHEHHMH. YcCTaHaBIMBAaTh SBOJIIOLMOHHYIO CYIIHOCTH
MEH/IENIEEBCKOH M COBpEeMEHHOW (OPMYIUPOBOK MNEPUOAMUECKOTO
3akoHa J[.M1.MenneneeBa. OOBACHATL  (PHU3UYECKOTO  CMEBICIIA
CUMBOJIUKH TIEPUOJAUYECKON TaOJIMIBI XUMHUYECKHX JJIEMEHTOB
JA.M.MenneneeBa (HOMEpOB 3JIeMEHTA, [IEPHOJA, TPYIIIIBI) U YCTaHOBKA
MPUYMHHO-CICICTBEHHON CBSI3U  MEXJy CTPOCHHEM aToMa U
3aKOHOMEPHOCTSIMU U3MEHEHUS! CBOMCTB AJIEMEHTOB U 0Opa30BaHHBIX
MMHU BEIIECTB B MEPUOJAX U TPYIIax. XapaKTepu30BaTh JIEMEHTHI
MaJIbIX M OOJBIINX TEPUOJOB MO MX MOJOXKEeHUI0 B [leproamueckoit
cucreme JI.M1.MenaeneeBa

Tema: OcHoBHBIE
TEeOPUH XMMHUH

VYcranaBiuBaTh 3aBUCHMOCTH CBOMCTB XHMMHUYECKMX BEIIECTB OT
CTPOEHHS aTOMOB OOpa3yWIIUX HX XUMHUYECKHX DJIEMEHTOB.
XapakTepru3oBaTh BaKHEWIIME THUIbl XWMHYECKHX CBSI3eM H
OTHOCHUTENBHOCTH 3TON TUTIONOTUU. OOBSICHATH 3aBUCIMOCTH CBONCTB
BEIIECTB OT MX COCTaBa U CTPOCHUS KPUCTALIMYECKUX PEHIETOK.
@opMyIIMPOBATh OCHOBHBIE IOJOKEHUS TEOPUHU DIIEKTPOJIUTHUYECKON
JIACCOLIMAIMA M XapaKTepUCTUKAa B CBETE€ 3TOM TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPraHUYECKUX coeauHeHui. PopMynupoBaTh
OCHOBHBIE TTOJI0KEHUN TEOPUU XUMUYECKOTO CTPOCHUSI OPTaHHMYECKUX
COCIMHEHUN U XapaKTEpPUCTUKAa B CBETE€ JTOW TEOPUM CBOWCTB
OCHOBHBIX KJIACCOB OPraHUYECKUX COEAUHEHUI

Tema: Bakneinime
BellecTBa "
MaTepUaJIbl

XapakTepus3oBaTb COCTaB, CTPOCHUE, CBOMCTBO, IIOJNYyYEHUS W
npuMeHeHus BaxHemux MetamnoB (IA u II A rpymm, amoMuHups,
xKeneza, a B €CTECTBEHHOHAyyHOM Mpoduie M HEKOoTophXx d-
AIIEMEHTOB) M MX COEJAMHEHUH. XapaKTepu30BaTh COCTaB, CTPOCHHUE,
CBOICTBO, MOJIYYEHUS] U NPUMEHEHUs BakHeWmux Hemetawios (VIII
A, VIIA, VIA rpynm, a Takxke azota 1 ¢pocdopa, yriaepoaa U KpeMHHUS,
BOJOPOJa) U HUX COEOUHEHMH. XapakTepHU30BaTh COCTaB, CTPOCHHE,
CBOMCTBO, TIOJIy4EHMS] M NPUMEHEHUS BAXKHEWIIMX  KJIACCOB
YIJIEBOAOPOAOB (AIKAHOB, UKJIOAIKAHOB, AJIKEHOB, AJIKHHOB, aPEHOB)
M UX Hauboree 3HAYMMBIX B HAapPOJHOXO3SNWCTBEHHOM IUIaHE
npeacraBuTenieid.  XapaKTepu30BaTh BAXKHEHIIME  IIPEICTaBUTENN
JPYTHX KJIACCOB OPraHMYECKUX COCAVHECHMI: METaHOJa W JTAHOIA,
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CJIOKHBIX 3(QHUPOB, >XUPOB, MbUI, albACTUIOB ((HOpMabIECTUIOB H
aleTalbeTU/a), KETOHOB (alleTOHA), KapOOHOBBIX KUCIOT (YKCYCHOM
KHUCIIOTBI, JJIi €CTECTBEHHO-HAYYHOro mpoduis mnpeacraBuTenei
JIpYTUX KJIacCOB KHCJIOT), MOHOCaXapuaoB (IVIFOKO3bI), JUCaXapUa0B
(caxapo3bl), moiHMcaxapuaoB (Kpaxmajga ¥ IEJUII0J03bI), aHWJIMHA,
AMHHOKHUCIIOT, OENKOB, MCKYCCTBEHHBIX M CHUHTETHYECKUX BOJIOKOH,
Kay4yKOB, IJIACTMAcCC

Tema: Xumuueckuid
f1I3LIK M CHMBOJINKA

Hcnonb3oBate B y4eOHOW U mNpo(ecCHOHANBHON JesITeIbHOCTH
XUMHYECKHE TEPMHMHBI M CHUMBOJIMKM. 3HaTb HAa3BaHHME W3Y4YCHHBIX
BEILECTB [0 TPUBHAIBHOM WM MEXIYHApOJHOW HOMEHKIATYpE U
OTPaXKCHHE COCTaBa JTUX COCAMHEHHHM C IOMOLIBI0 XMMHYECKHX
dopmyn. OTpaxarb XUMHUYECKHE MPOLECCH C MOMOIIBIO ypaBHEHUU
XUMHUYECKHUX PEAKLIMH.

Tema: Xumnueckune
peakuuun

OOBACHATD CYILIIHOCTb XUMHYECKHUX IIPOLIECCOB. 3Hathb
KJIacCU(UKALUI0 XMMUYECKUX PEaKUUU M0 Pa3IUYHBIM IPU3HAKAM:
YHUCIYy W COCTaBy IPOIYKTOB W PEAreHTOB, TEIJIOBOMY 3(QeKTy,
HalpaBlIeHUIo, (a3e, HAIMYUIO KaTalu3aTopa, U3MEHEHHMIO CTeleHen
OKHCJIEHHUSI 3JIEMEHTOB, OOpa3yIOIIMX BEIIECTBA. Y CTaHABIMBAThH
OpU3HAKM OOLIer0o W pa3IMYyHOrO B THUIOJOTUU peakuuil Juis
HEOPraHMYeCKOW W opraHumdeckoil xumun. KiaccupumumponaTsb
BEIIIECTBA U HPOLECCHl ¢ TOYKH 3PEHHs] OKUCIIEHHUS-BOCCTAHOBIICHHS.
CocTaBnsTh ypaBHEHHsI PEAKIMH C IMOMOMIBIO METOJa AJIEKTPOHHOTO
Oananca. OOBSACHATH 3aBUCUMOCTb CKOPOCTH XUMMUYECKOW pEeaKIMu U
MOJIOKECHHS XMMUYECKOTO PAaBHOBECHS OT Pa3IMYHBIX (PAKTOPOB

Tema: XuMH4YecKum
IKCIEPUMEHT

BBINONHATE XMMHYECKHE SKCIEPUMEHTHI B ITOJHOM COOTBETCTBUHU C
npaBuiamMu OezonacHoctu. HaGmonmaTth, (UKCHpOBaTh W OMHUCHIBATH
pe3yJabTaThl IPOBEAEHHOIO HKCIIEPUMEHTA

Tema: XuMmuuyeckas
uHpopmanus

[TpoBOAWTHE CaMOCTOSITEIILHO TIOMCK XUMHUYECKOW HWH(POpMAIKH C
UCIOJIb30BAHUEM  PA3JIMYHBIX HUCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
W3/1aHU, KOMIIBIOTEPHBIX ©0a3 MJaHHBIX, pecypcoB HWHTepHera).
Hcnonp30BaTh KOMIBIOTEPHBIE TEXHOJIOTUH JUIsi OOpabOTKH U
nepefaud  XMUMHUYECKOWM WH(OpManuMM © ee TPEJCTaBICHUS B
pa3anyuHbIX (hopMax

Tema: Pacuernl
XHMHYECKHM
¢popmyiam U
YPABHEHHUAM

mo

VYcranaBiuBaTh 3aBUCUMOCTh MEXIY Ka4eCTBEHHOU "
KOJINYECTBEHHON CTOPOHAMU XHMHYECKHUX OOBEKTOB U IPOILIECCOB.
Pemartp pacueTHble 3a/1a4M 10 XUMUYECKUM (OpMyJiaM U YpaBHEHUSIM

Tema: IlpopuiabHoe u
npogeccuoHAJIBHO
3HA4YUMOoOe coJepKaHue

OOBSICHIATh XMMHUECKUE SIBICHUS, MPOUCXOASIIIUX B IPUPOJE, OBITY U
Ha  mnpousBoicTBe.  OmnpeaensiTh  BO3MOXKHOCTb  INPOTEKAHHS
XUMHYECKHX TMpeBpallleHnid B pa3iauuHbX yciaoBusx. CoOmroaarsb
IpaBUjia SKOJIOTMUYECKH TIPaMOTHOIO TIOBEACHHMS B OKpYKarouen
cpene. OueHuBaTh BIMSHUS XUMHUYECKOTO 3arps3HEHMs OKpY KaroLIei
Cpelbl Ha OpraHuW3M 4YeJOBeKa M Jpyrue S>KHUBbIE OPIaHU3MBI.
Cobmoiate mpaBuia 0€30MacHOrO OOpallleHUS C TOPIYUMHU U
TOKCUYHBIMH ~ BEIIECTBAMH,  J1aOOpaTOpPHBIM  00OpYJOBAHUEM.
[TogroraBnmuBaTh pPacTBOPHI 33JaHHOW KOHIICHTpPAMM B OBITY M Ha
pou3BOJACTBE. JlaBaTh  KPUTHMYECKYIO OLIEHKY JIOCTOBEPHOCTHU
XUMHYECKOH MH(OPMAITUH, MOCTYMAIONICH U3 Pa3HBIX HCTOYHUKOB
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3.YCJIOBHSA PEAJIN3AIIMNA YUEBHOM JUCIIUTLIVHBI

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecedeHn o

OcBoeHne nporpaMMbl y4eOHOM JAUCHMIUIMHBI «XHUMHUS» TNpPEANoNaraeT Hajludue
KabuHeTa XuUMHHM C JlabopaTopueil W J1a0OpaHTCKOW KOMHATOW, B KOTOPOM HMEETCs
BO3MOXHOCTh 00€CIEeunTh CBOOOAHBIN MocTyn B MHTEpHET BO Bpemsi yueOHOro 3aHATHA U B
NepuoJi BHEYUEOHOH eSTENTbHOCTH CTYICHTOB.

[Tomemenne  kabWHETa  JIOJDKHO  YIOBIETBOPATH  TpeboBanwsMm  CaHuTapHO-
AnueMUO-JIoTH4YecKuX npaBmwi 1 HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO
TUIIOBBIM ~ 00OpyIOBaHMEM, YKa3aHHBIM B HACTOANIMX TpeOOBaHMAX, B TOM YHUCIE
CHeLHATU3UPOBAHHON y4yeOHOW MeOenbi0 W CcpeAcTBaMH OO0ydeHHUs, JOCTaTOYHBIMH ISt
BBINOJIHEHUS TPEOOBAHUH K YPOBHIO MIOATOTOBKHU CTY/IEHTOB.

B xabunere 10KHO OBITH MyJIBTUMETUITHOE 000pyI0BaHUE, ITOCPEICTBOM KOTOPOTO
YYaCTHHKH 00pa30BaTeNbHOTO MpoIecca MOTYT IMPOCMATPUBATh BU3YAbHYIO HH(OPMAIHIO 110
XMMHH, CO3J]aBaTh IPE3E€HTAlMU, BUIEOMATEpUaIIbl U T.11.

CocraB yueOHO-METOIUYECKOr0 U MaTepUAIbHO-TEXHUYECKOTO OCHAILIEHHsI KaOuHeTa
XUMHHU BXOJIST:
* MHOTO()YHKIIMOHAJIbHBIM KOMIUIEKC MPEIo1aBaTes;
* HaTypaJbHble OOBEKTHI, MOJENIU, MNpPUOOPHl U HAOOpHl i MOCTAaHOBKHU
JEMOHCTPALIMOHHOTO U YUEHUYECKOr0 IKCIIEPUMEHTA;
* [IEYaTHBIE ¥ 3KPAHHO-3BYKOBBIE CPEJCTBA OOyUEHUS;
* CpPEICTBA HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTHA;
* PEaKTUBBI;
* [IEPEYHH OCHOBHOM M JIONOJIHUTEIbHON Y4eOHOM! JINTepaTyphl;
* BCIIOMOTaTeJIbHOE 000PY1I0BaHNUE M HHCTPYKIIMH;
* OuOMOTEeUHBIN (HOH/I.

B 6ubnmoTeunsiit GoHA BXOIAT YUeOHUKH U yaeOHO-MeToanuecKkue KoMIuieKTol (YMK),
PEKOMEHIOBaHHBIE WM  JIONMYIIEHHBIE JUIA  HCIIOJB30BaHUS B MPO(ECCHOHAIBHBIX
00pa30BaTeNbHbIX OpraHMU3alMIX, PEATU3YIOIUX O0O0pa30BATEIbHYIO IPOrPAMMY CpPEIHETO
obmero oopazoBanus B npezaenax ocBoenus [IITKPC na 6aze ocHoBHOTO 00111€T0 00pa30BaHUs.

bubnuoreunsii  ¢GoHI MOXKET OBITH JIONOJHEH XMMHUYECKOH SHIMKIONEIUEH,
CTIPaBOYHUKAMHU, KHUTAMU JIJISl YTSHHSI TI0 XHMHUH.

B IIPOLIECCE OCBOEHHUS NPOrpaMMbl Y4eOHOM AUCHUIUIMHBI «XHUMHS» CTYIEHTHI
JOJKHBl MMETh BO3MOKHOCTH JIOCTYNa K 3JIEKTPOHHBIM Y4YEOHBIM MarepHajaM I0 XUMHH,
UMEIOIIUMCST B CBOOOJTHOM JI0CTyNe B ceTH MHTepHEeT (3JIeKTpOHHBIM KHHMraM, MPaKTUKyMaM,
TectaM, marepuanam EI'D u np.).

3.2. UndopmanuonHoe odecrnieyenne o0yueHust

Ilepeyenn PeKOMEeHIyeMbIX Y4eOHBIX U3/1aHUM, HNurepuer-pecypcos,
JIOTIOJTHUTEIbHOI JINTEPaTyphl

Juis1 cTyieHToB

1. Ta6puensa O.C., OctpoymoB W.I'. Xumus mis mpodeccuit U CHeruaibHOCTEH
TEXHUYECKOro Mpoduis: y4eOHUK AN CTyA. yupexaeHuil cpen. mpod. oOpasoBanus. — M.,
2018.

2. Ta6puensn O.C., OctpoymoB WN.I'., OctpoymoBa E.E. u ap. Xumus nis npodeccuit
U CIEHUATbHOCTEH €CTEeCTBEHHO-HAYYHOI0 MPOWMIIs: Y4eOHMK ISl CTYJ. YUPEKIEHUH Ccpel.
npod. obpazosanus. — M., 2018.

3. Taopuensa O.C., OctpoymoB WN.I'. Xumus mis mpodeccwidi W CHEIHaTbHOCTEH
COLMAIBHO-9KOHOMHYECKOT0 M TYMaHUTApHOIro Mnpoduieil: yd4eOHUK A CTYH. YUpexaAeHUi
cpen. mpod. oopazoBanus. — M., 2019.

4. Tabpuensu O.C., Octpoymo N.I'., Cnagxo C.A., [lopodeea H.M.I[IpakTuxym:
yue0.1mocodne I CTyI. YIpexACHH cpell. mpod. oopasoBanus. — M., 2019.
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5. Tabpuensna O.C., Octpoymos W.I'., CnagkoB C.A. XuMusi: mocoOue ajsi HOJrOTOBKU
Kk EI'D: y4eb. mocobue yist cTy. yupexaeHui cpea. npod. odpazoBanus. — M., 2019.

6. Tabpuensa O.C., JleicoBa I'.I'. Xumus. Tectbl, 3agauu W ymnpakHeHHs: yueO.
nmocoOue sl CTY. yUpeKaeHui cpe. mpod. odpazoBanus. - M., 2019.

7. Epoxun IO.M., Kopamea W.b. Xumus mns npodeccuit u crnenuambHOCTEH
TEXHUUYECKOTO M eCTECTBEHHO-HAyyHOro mpoduiel: y4eOHUK IS CTYH. YUPEKICHHUH cpe.
npod. obpazoBanus. - M., 2019.

8. Epoxun KO.M. Xumus: 3agaun v ynpakHeHHS: yde0.1moco0ue sl CTY/I. yIpekKaACHUI
cpen. mpod. oopazoBanus. — M., 2019.

9. Epoxun IO.M.COOpHHMK TECTOBBIX 3aJlaHMi TI0 XHUMHUHU: y4eO.mocodue s
CTYI.yupexaeHui cpea. mpod. oopazosanms. — M., 2019.

10. Epoxun HO.M., KoaneBa W.b.Xumus mis mnpodeccuii u crnenualbHOCTEH
TEXHUYECKOTO Mpoduisi. DIEKTPOHHBIN yueOHO-MeTouuecKuii komrieke. — M., 2020.

11. CnagxoB C. A., OctpoymoB WN.I'., I'abpuensu O.C., JlykpsnoBa H.H. Xumus pist
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4 KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHUSA JUCHUIIJIMHBI
KoHTposib M oOmeHka pe3ylbTaTOB OCBOEHUS Y4YEOHOW AMCHUILIMHBI OCYIIECTBISETCS
npernojiaBaTesieM B MpOIecce MPOBEIEHUS NMPAKTUYECKUX 3aHATHA M Ja00opaTOpHBIX padoT,
TECTUPOBAHUS, a4 TAaKXKE BBIMOJHEHHs] OOY4YaIOUUMUCS WHAMBUAYAIbHBIX 33JaHUN, MPOEKTOB,

HUCCJIETOBAHUM.

Pe3yabTarnl 00yyeHus
(MeTanpeaMeTHbIe, IPeAMETHDIE)

®opMbI M METOAbI KOHTPOJIS U
OLIEHKH Pe3yJIbTATOB 00y4eHusl

Memanpedmemubte:
® HCIIOJIBb30BaHHUC Pa3INIHBIX BUJ0B
IMO3HaBaTEIILHOM JACATCIbHOCTH u OCHOBHBIX

MHTEJJIEKTYaJIbHBIX —OIlepaluil (IIOCTaHOBKM  3aJlayH,
(dopMynMpoBaHUS ~ THUIIOTE3, AaHalu3a U  CHUHTE3a,
CpaBHEHHs, OOOOLICHHS, CUCTEMATH3AlMH, BbISBICHUS
IPUYMHHO-CJIEICTBEHHbIX CBs3€H, IIOMCKa AaHaJOIoB,
bopMyIpOBaHUS BBIBOJIOB) TSt pereHust
IIOCTaBJIEHHOW 3aj]auyl, IPUMEHEHHE OCHOBHBIX METOJIOB
no3HaHUs (HAOIIOAEHMSI, HAYyYHOTO IKCIEPUMEHTA) AJIs
U3y4YEHHs pa3IMYHBIX CTOPOH XMMHUYECKHX OOBEKTOB U
IIPOLIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOJUMOCTh
CTAJIKUBAThCs B PO ecCHOHABHOU cdepe;

. UCIIOJIb30BAHUE  PA3IMYHBIX HMCTOYHHUKOB IS
MOJIy4YEHUsI XMMHUUYECKON MH(OpMalK, YMEHHUE OLICHUTH
€e  JIOCTOBEPHOCTh Ui  JIOCTHDKCHHS  XOPOIIUX
pe3yNIbTaToB MPOECCHOHATBHOMN cdepe;

WHrteprperanus pe3ybTaToB
HaOJIr01eHUH 3a IeSATEIbHOCTBIO
CTYJCHTA B IIPOLIECCE OCBOCHUS
00pa3oBaTeNbHON POTrPaMMBI.

CrapToBas JUarHoCTHKa MOATOTOBKU
CTYJIEHTOB 110 IKOJIBHOMY KYpPCY
XUMUU; BBIABICHUE MOTUBALIUU K
U3Y4EHHUIO HOBOI'O MaTepHalla.
TectupoBanue, OIIPOCHI, IPAKTUYECKUE
3aHATUS.

npeomemmbole.

. c(hOpMUPOBAHHOCTh MPEJCTABICHUNA O MeCTe
XMMHUHA B COBPEMEHHOW HAy4yHOM KapTUHE MHpa;
MOHUMAaHWE POJIM XUMHUHU B (POPMUPOBAHUHU Kpyrozopa u
(GYHKIIMOHATBHOW TPAMOTHOCTH YENIOBEKa ISl PeIleHus
MPAKTUYCCKUX 3aaa4,

[IpenBapuTenbHbI KOHTPOJIb.
Tematuueckuit (mepuoIUnIECKuil)
KOHTpPOJIb.

Texymmii KOHTpOJb B hopme:

- TECTUPOBAHU,

- (hpoHTANIBHOTO OTIPOCa;

- YCTHOTO 3a4€Ta;

- MMCbMEHHOTI'0 3a4€Ta;

. BJIAJICHUE OCHOBOIOJIATAIOIIUMH XUMUYECKUMHU
MOHATUSAMHU, TEOPUSAMHU, 3aKOHAMU U 3aKOHOMEPHOCTSMU;
YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U
CHUMBOJIUKOM;

Texyuuii KOHTPOJIb B (hopMe:
- TECTUPOBAHUS;

- (pOHTATBLHOTO OMPOCa;

- IPaKTUYECKHE 3aHATHS;

- YCTHOT'O 3a4eTa;

- IICBMEHHOT0 3a4eTa;

® BJIaACHUC OCHOBHBIMU MCTOAAMHW HAY4YHOI'O
IMMO3HAaHHA, HCIHOJIb3YCMBIMHU B XHUMHHU! Ha6J'IIO,Z[eHI/ICM,
OMUCAaHUEM, M3MCPCHUCM, OKCICPUMCHTOM, YMCHHUC
06pa6aTBIBaTB, OOBICHATH PE3YIbTAThl IMMPOBCACHHBIX
OIIBITOB U ACJIaTh BBIBOAbBI; T'OTOBHOCTh U CITOCOOHOCTH
MNPUMCHATH MECTOABI IIO3HAaHUA npu pCUICHUH
MPAKTUYCCKUX 3aaa4,

Texyuuii KOHTPOJIb B (hopMe:
- TECTUPOBAHUS;

- (pOHTATBLHOTO OMPOCa;

- IPaKTUYECKHE 3aHATHS;

- YCTHOI'O 3a4eTa;

- IUCBMEHHOT0 3a4eTa;
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. c(hOpMUPOBAHHOCTh YMEHHUS JaBaTh
KOJIMYECTBEHHBIE OIIEHKA M MPOU3BOIUTH PACUEThl IO
XUMHUYECKUM (pOopMysiaM U ypaBHEHUSIM;

Texymuit KOHTPOJbL B hopme:
- TECTUPOBAHUS;

- ToMaInrHei padoThI;

- (pporTaNTBEHOTO OMpOCa;

- IPAKTUYECCKHUE 3aHSTHSI,

- YCTHOT'O 3a4eTa;

- MIUCBMEHHOTO 3a4eTa;

® BJIaICHUC TTPpaBUJIaMU TCXHUKHU 0€e30IacHOCTH IIpu
HCIIOJBb30BaHUH XUMHNYCCKHX BCIICCTB,

Texymuit KOHTPOJbL B hopme:
- - TECTUPOBAHUS;

- (poHTaNBEHOTO OMpOCa;

- PAKTUYECKUE 3aHSTHS;

- YCTHOI'O 3a4eTa;

- MUCbMEHHOTO 3a4eTa;

. c(OPMUPOBAHHOCTh COOCTBEHHOW MO3ULUU IO
OTHONICHUIO K XMUMHYECKOH WH(pOpMAIUH, MOTydyaeMon
13 pa3HbIX UCTOYHUKOB.

Texkymuit KOHTPOJbL B (hopme:

- TECTUPOBAHUS;

- (poHTaNBEHOTO OMpOCa;

- IPAKTUYECKHUE 3aHATHS;

- YCTHOT'O 3a4eTa;

- MIUCbMEHHOT 0 3a4€eTa;
Hrorosas arrecranust B popme
Qg QepeHIIMPOBaHHOTO 3a4eTa

Pa3zpadorunk: OI'BIIOY YMT npenonasarens, k.0.H. O.M. I'osieneBa
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