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1. HACHOPT PABOYEM IMPOI'PAMMbBI YYEFHOM JUCIIUTLINHBI
B 05 Xumust

1.1. O6aacTh NpUMeHEeHHUsI MPOTrPaMMbI

[IporpamMma y4eOHON IUCHUIUIMHBI SIBISIETCS 4YacThl0  NPOrPaMMBbI  TOJITOTOBKHU
KBaJIM(ULIMPOBAHHBIX PabOUuX, CIyXalux U paspadborana B coorBercTBUU ¢ PI'OC cpeanero
obmero oOpa3zoBanust (yrBepxkaeHHOro IIpukazom MuHucTepcTBa 00pa3oBaHUs W HAYKHU
Poccutickoit ®eneparuu ot 17 mas 2012 r. Ne 413) u npenHa3zHadeHa Il IOJIYYCHHS CPETHETO
o0rmiero oOpa3oBaHus CTyJJ€HTaMHU Ha Oa3e OCHOBHOTO 0011ero o0pa3oBaHus Mo npodeccu.

Yxkpynuennas rpymnmna:09.00.00 UudpopmaTrka v BEIMUCTUTEIbHAS TEXHUKA.

1.2. Heau y4eOHOM TUCHMIIUHBI:

CopepxaHue MporpaMMbl «XUMUS» HAIIPaBJICHO Ha TOCTHKEHUE CIAEAYIOLIUX HeJIei:

(bopmMHpoBaHUEe y 00Y4alOIUXCAd YMEHUs OLIEHUBAaTh 3HAYMMOCTb XMMHMYECKOI'O 3HAHUS
JUISL KaXKI0T0 YEI0BEKA;

¢dbopmupoBaHue y 00y4yarOIIMUXCsl LEOCTHOIO MPEACTABIECHUSI O MUPE U POJIM XUMHUH B
CO3JJaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA;

yMEHUS O0BSCHATh OOBEKTHI U MPOLIECCHI OKPYKAIOLIEH 1eHCTBUTENLHOCTH: IPUPOIHOM,
COLIMAIbHOW, KYJIbTYPHOM, TEXHUYECKOU CpPebl, - UCIOJIB3Ys ISl 3TOr0 XUMHUYECKHUE 3HAHNUS,

pa3BuTHE Y O0yJaromuxcs YMEHUH pa3indarh (pakThl U OLIEHKH, CPAaBHUBATh OLICHOYHBIE
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUAMHU OLEHOK U CBSI3b KPUTEPHUEB C ONPEIEICHHON CHCTEMOM
LEHHOCTEH, POpMyJIMpOBaTh U 000CHOBBIBATh COOCTBEHHYIO MO3ULIUIO;

npuoOpeTeHne OOYUYaIOUIMMHUCS OIBITa PAa3HOOOPA3HOW JESATENbHOCTH, IO3HAHHS U
CaMOIIO3HAHUs; KIIIOYEBBIX HABBIKOB, MMEIOUIMX YHHUBEPCAIBHOE 3HAYECHUE I Pa3JINYHBIX
BUJIOB JIESITEILHOCTH (HAaBBIKOB PEIICHUs NpoOJieM, NPUHSITHUS PELICHUM, MOUCKA, aHalau3a U
00paboTku UH(OPMAIMK, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB U3MEPEHUN, COTPYAHUYECTBA,
0e301acHOro 00paIIeHus ¢ BEIIECTBAMH B TOBCETHEBHOM JKU3HN).

1.3. O6mas xapakTepucTuKa y4eOHOMH AU CHUIIMHBI

B nporpamMMy BKIIIOYEHO cojepkaHHe, HalpaBlieHHOE Ha (OPMHPOBAHUE Y CTYICHTOB
KOMITETCHINI, HeoOX0MuMEIX Jisa kKadecTBeHHOro ocBoeHusa IITIKPC CIIO nHa 6a3e oCHOBHOIO
o0rmiero o0Opa3oBaHMs ¢ MOJYYEHHUEM CpEIHEro o0Iero oopa3oBaHMs; MPOrpaMMbl MMOATOTOBKU
KBaJIM(ULMPOBAHHBIX PAa0OUUX, CIY)KALUX, IPOrPaMMbl MOJATOTOBKH CHEIMAIIMCTOB CPEIHETO
3geHa [IIIKPC CIIO. IlporpamMa y4eOHOM IUCHMIUIMHBI «XHUMHUS» SBISETCS OCHOBOM JUIs
pa3paboTku pabouux TporpamMMm, B KOTOPHIX MpodeccHoHaIbHBIE 00pa3oBaTeIbHbIE
OpraHu3aliy, pealn3yrolre o0pa3oBaTelbHyI0 MPOrpaMMy cpelHero oouiero oOpa3oBaHUs B
npenenax ocBoeHus IIIIKPC CIIO na 0a3e ocHOBHOro o0mero oOpa3oBaHHS, YTOYHSIOT
coJepKaHHe Yy4yeOHOro Marepuasa, IOCIe0BaTeIbHOCTh €ro MU3y4deHHs, paclpeneieHue
y4eOHBIX 4acoB, TEMATUKY pedepaToB, BUABI CAMOCTOATEIbHBIX PabOT, yUUTHIBasl CEUPUKY
OporpaMM MOATOTOBKM KBaJM(UIIMPOBAHHBIX pabOuuX, CAYXKAlIUX M CIELUAIUCTOB CPEIHEro
3B€Ha, OcBauBaeMol mpodeccuu WK crnenuasbHocTU. [IporpamMma MOXKET HCHOJIB30BATHCA
JIpyruMH  Tpo(EeCCHOHATBHBIMU  00pa30BaTEIbHBIMUA ~ OpPraHM3alUsiMHU,  PEaTU3YIOIIMMU
00pa3oBaTeNbHYI0 MPOTpaMMy CpefaHero oobmiero obpazoBanusi B mpenenax ocBoenus OIIOIT
CIIO Ha 6a3e ocHoBHOro 0o61Iero oopazosanus [ITIKPC CIIO.

XuMus - 3TO HayKa O BEIIECTBaX, UX COCTaBE M CTPOEHUH, CBOMCTBAX M MPEBPALICHUSIX,
3HaYeHUH XMMUYECKHMX BEIIECTB, MATEpHAIOB M IPOLECCOB B MPAKTUYECKOH AEATEIbHOCTH
yenoBeka. Comepkanue o01eo0Opa3oBaTeIbHON yU4eOHOW MAUCIUIUITMHBI «XUMUS» HaIpaBlIeHO
Ha YCBOEHHE OOYYarOIIMMUCS OCHOBHBIX IOHATHH, 3aKOHOB M TEOPHH XHMHUH; OBIAJCHUE
YMEHUSMH HAONIO/aTh XUMHUYECKHE SBICHHS, MPOBOJUTh XHMHUYECKAH OKCIEPUMEHT,
IPOM3BOJIUTH PAacUyeThl Ha OCHOBE XMMHUYECKHX (hOpMYJ BEIIECTB M YPAaBHEHMHA XUMHUYECKHX
peakuuii. B mpouecce u3yueHus XUMHUHM y OOY4YalOIIMXCS pa3BUBAIOTCS I103HABATEIbHBIC
UHTEPECHl U MHTEIJUIEKTyaJIbHbIE CTIOCOOHOCTH, TOTPEOHOCTH B CAMOCTOSTEIIbHOM MTPUOOPETEHUS
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3HAHMA 1O XUMHH B COOTBETCTBUM C BO3HHUKAIONIUMHU JKU3HEHHBIMH MpoOIeMamu,
BOCIIUTHIBAaETCSl OEpeXHOE OTHOIIECHHS K MPHpPOJAE, NMOHMMaHHE 30pOBOrO0 00pasza KU3HHU,
HEOOXOAMMOCTH MPEIYNPEKACHUS SIBICHUM, HAHOCSAIIUX BPEJl 3JI0POBBIO U OKPYKAIOIICH cpere.
OHu oCBaMBAaIOT MPHUEMbI TPAMOTHOT0, 0€30MacHOr0 MCIOJIb30BAHUSI XUMUYECKHX BEIIECTB U
MaTepuaioB, TPUMEHSEMBIX B OBITY, CEIbCKOM XO3SHUCTBE M Ha mpousBojcTBe. [Ipu
CTPYKTYpPUPOBAHUU  COJAEpKaHMUS ~ 00IIeoOpa3oBaTeNbHON  y4yeOHOW  OUCHUIUIMHBI 7S
npoeCCHOHATBHBIX ~ 00pa30BaTEeNbHBIX  OpPraHU3AlUM, peATH3YIOIMHMX 00pa30oBaTEIbHYIO
nmporpammy cpeaHero obmiero oOpaszoBanms B mpexaenax ocoenust OIIOIT CIIO wa Gase
OCHOBHOTO O0IIIET0 00pa30BaHus, yYUTHIBAIACh OOBEKTUBHAS PEATbHOCTh — HEOOIIBIION 00beM
4acoB, OTHYILIEHHBIX HA U3y4YE€HUE XUMUHU U CTPEMIICHHE MaKCUMAaJIbHO COOTBETCTBOBATH UM
pasBuBatoero ooyuenus. [lostomy TeopeTrnueckue BOpOCkl MAKCUMAIBHO CMEIIEHBI K Hayaly
M3YYEHHUS AUCLUUILUIMHBI, C TEM, YTOOBI MOCIEAYIOMHHA (PaKTUYECKUI MaTeprall paccCMaTpUBaJICs
Ha OCHOBE H3YYEHHBIX Teopuil. Peanuszanus AeIyKTUBHOIO IMOAXOAA K HM3YUEHUIO XUMUHU
CIOCOOCTBYET Pa3BUTHUIO TAaKUX JIOTUYECKUX OIEpaliii MBIIJICHUS, KaK aHalu3 U CHUHTE3,
0000111eHNe 1 KOHKPETHU3aLUsl, CPABHEHUE M aHAIOTHA, CHCTEMaTH3alus U KiIacCu(UKaIus 1 ap.
W3ydyeHne XuMHH B NPOPECCHOHATBHBIX O0pa30BaTENbHBIX OPTraHU3ALUAX, PEATH3YIOIIUX
00pa3oBaTeNbHYI0 MPOrpaMMy cpeaHero oomero oOpazoBanusi B mnpeaenax ocBoeHus OITOII
CIIO na 6a3e ocHOBHOro o0miero oOpa3oBaHUs, UMEET CBOM OCOOEHHOCTU B 3aBUCHUMOCTH OT
npoduns TpodecCHOHATBHOTO 00pa3oBaHMs. DTO BBIPAXKACTCS B COJEPKAHUU OOydYeHUS,
KOJIMYECTBE 4YacOB, BBIACNSAEMBIX Ha M3y4YCHHE OTICNIbHBIX TE€M MPOTrpaMMbl, TIyOWHE HX
OCBOEHUS 00y4arOIIUMUCS, 00BEME U XapaKTepe MPaKTUUECKUX 3aHITUN, BUJaX BHEAYIUTOPHOMI
caMoCTOSTeNbHOM padoThl cTyneHTOB. [Ipu ocBoenuu npodeccuii CI1O TexHuueckoro mpodus
npodecCHOHATBHOrO 00pa30BaHUs XWMHUS H3ydaeTrcs Oojee YriayOleHHO Kak MNpoQHIbHAS
yuebHas mucturuinHa. [Ipu ocBoenuu npodeccuit CIIO u cnenuansaocteit CIIO couuanbHO-
KOHOMHYECKOTO Tpodms, cienuanbHoctedt CIIO rymanuTapHOro mpoguisi paccMaTpuBaeTcs
XUMHUYECKHM KOMIIOHEHT €CTECTBEHHO-HAyYHOTO 00pa3oBaHUs B Mpelenax M3y4deHHs yueOHOU
muciumuinael - «EcrecTBo3HaHue» mnpeameTrHod oOnactu  «EctectBeHHble Haykn»y DI'OC
cpenHero obmero oopazopanus. Crenuprka U3y4eHUs XUMUU TPU OBJIAJICHUU MPOPECCUSIMHU U
CHEUHATBHOCTSMIA TEXHHUYECKOTo MpOo(MiIs OTpakeHa B Kakaod Teme pasznena «CopepikaHue
yueOHOM AuCIMILTUHBY B pyOpuke «IIpodunbHbie U nmpodeccuoHanbHO 3HAYUMBIC IJIEMEHTHI
CoJiepKaHus». ITOT KOMIIOHEHT peaju3yercs Npu UHIUBUIYaTbHOW CaMOCTOSTENbHON padoTe
oOydaromuxcsi (HamucaHuu pedeparoB, MOJATOTOBKE COOOIICHMI, 3alllUTe MPOEKTOB), B
npouecce y4yeOHOM  JesATeNIbHOCTH TMOJ PYKOBOACTBOM IpemnojaBaTesis  (BBINOJHEHUU
XUMHYECKOTO DJKCIepUMEHTa - JabOpPaTOPHBIX OMBITOB U MPAKTHYECKUX padoT, pelIeHuu
MPaKTUKOOPUEHTUPOBAHHBIX PACUETHBIX 33/Ja4 W T.A.). B coxepkanuu yueOHON JMCIUTUIMHBI
JUISL €CTECTBEHHO-HAy4YHOTo mpoduiis mpodeccruoHalbHO 3HAYUMBIA KOMIIOHEHT HE BBIJICNICH,
TaK Kak BCE €ro cojep)KaHue sBIACTCS MNPOPUILHO OPUEHTUPOBAHHBIM W  HOCHUT
npodeccHoHaNbHO 3HAUUMBIN XapakTep. B mporiecce n3yueHuss XUMHUU TEOPETHUECKHUE CBEICHUS
JIOTIOJTHSAIOTCSL  IEMOHCTPALUSIMH, JTA0OPATOPHBIMH OMBITAMA U TPAKTHYECKUMHU 3aHSATHUSIMH.
3HAUYUTENIbHOE MECTO OTBOIUTCS XMMHUUYECKOMY SKCHEpUMEHTY. OH OTKpBIBAET BO3MOKHOCTH
¢dbopMupoBaTh y 0OydaroIIKXCs ClelUalbHble MPEAMETHbIE YMEHHs: padOTaTh C BEIECTBaMH,
BBITIOJHATh MPOCTHIE XUMUYECKUE OIBITHI, YIYUTh 0€30MaCHOMY M JKOJOTHYECKH TPaMOTHOMY
oOpallleHHI0 C BellecTBaMH, MaTepualaMHd U IpolieccaMd B ObITY M Ha npousBoacTse. s
OpraHHW3allMy  BHEAYJUTOPHOM CAMOCTOSITENFHOW pabOThl  CTYJAEHTOB, OBJA/ICBAIOIINX
npodeccusimu  CIIO u cnemumanpHOCTAMH CIIO TEXHHYECKOTO W €CTECTBEHHO-HAYYHOTO
npoduneit mpodeccnoHaTEHOTO 00pa30BaHus, MPEICTaBICH MPUMEPHBINA TMepedeHb pedepaTon
(moksao0B), MHIUBUAYAIBHBIX MPOEKTOB. B mporiecce m3ydeHus: XUMUH BaXHO (POpMUPOBATH
WH(OPMAIIMOHHYIO  KOMIIETEHTHOCTh  oOydaromuxcs.  [loaToMy  mpu  opraHU3anuu
CaMOCTOSITENIbHOM pabOThl HEOOXOIMMO aKIEHTHPOBAaTh BHHMaHUE OOYYaIOIIMXCS Ha IMOHCKE
uH(popMallul B CpeACcTBaX MaccMmenua, MHTepHeTe, y4eOHON W cCIelMaNbHON JUTEpaTrype ¢
COOTBETCTBYIOIIMM  OGOpMJIIEHHMEM U  MpeACTaBICHHEM  pe3ynbTaroB.  V3yueHue
o0mreo0pa3oBaTenbHON Y4eOHON MUCIHUIUTUHBI «XUMUS» 3aBEPIIACTCS MOBEACHUEM HTOTOB B
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dopme audhepeHIUPOBAHHOTO 3a4eTa WM dK3aMeHa B paMKaX MPOMEXYTOYHOH arTecTanuu
crynentoB B mporecce ocBoeHuss OITOIT CIIO ¢ monyueHueM cpeaHero o0Iero oopa3oBaHuUs
[TITKPC.

1.4.Pe3yabTaThl 0CBOCHHS Y4eOHOH AUCHHUIINHBI:

OcBoeHue conep:kaHus y4yeOHOW AMCUUIUIMHBI «XHUMHUS», 00€CIeUMBACT TOCTHKEHUE
CTYJEHTaMH CJIEYIOUINX PE3YIbTaTOB:

JINYHOCTHBIX®

- YyBCTBO TOPJOCTH M YBOXEHUS K MCTOPHM M JOCTH)KEHUSM OTCUYECTBEHHOM
XUMHUYECKON HAyKH; XMMUYECKU IPaMOTHOE MOBe/IeHHE B MTPO(ecCHOHAIbHOM 1eITeIbHOCTH U B
OBITY IIpU OOpaIIEHUH ¢ XMMUYECKUMH BEIIECTBAMHU, MaTEPUATIaMHU H IIPOLIECCAMHU;

-TOTOBHOCTH K MPOJOJKEHUIO 00pa30BaHUs U MOBBIIICHUS KBAIU(UKAIIMK B W30paHHON
npodeCCHOHATIBHON IESATEIbHOCTH M O0BEKTHBHOE OCO3HAHHME POJIM XMMHYECKHX KOMIIETCHIUH
B ATOM;

-YMEHHE HCIIOJIb30BaTh JOCTH)KEHUS COBPEMEHHONW XMMHUYECKOW HAYKH M XUMHUYECKUX
TEXHOJIOTHI JIsl TOBBILIEHUS COOCTBEHHOT'O HWHTEIJIEKTYaJlbHOTO pa3BUTHUA B BbIOpaHHOU
poeCCUOHAIBHON JESATEIHHOCTH;

MeTanpeaMeTHbIX®

-HCIIOJIb30BAaHUE PA3JIMYHBIX BUAOB II03HABATEIBHON JIEATEIBHOCTH W  OCHOBHBIX
MHTEJJICKTYadbHBIX Olepanuid (MOCTAaHOBKH 3anayd, (HOpMYJIUPOBAHMS THUIOTE3, aHAIUW3a U
CHHTE3a, CpaBHEHHUS, OOOOIICHWS, CHUCTEMATH3allMH, BBISBICHUS MPHUYMHHO-CIIEICTBEHHBIX
CBsI3€H, MOMCKa aHaIoroB, (pOPMYIHPOBAHUS BHIBOJIOB) JJISl PEIIEHHUs IMMOCTABICHHON 3ajaud,
NPUMEHEHHE OCHOBHBIX METOJOB TNO3HAHUS (HAONIOACHUS, HAyYHOTO OSKCIIEPHUMEHTA) s
W3YYEHHUS DPA3IUYHBIX CTOPOH XUMHUYECKHX OOBEKTOB U MPOIECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOIMMOCTh CTAJIKMBATHCS B MPOPECCHOHAITBHOM cdepe;

-HCIIOJIb30BaHUE PA3IMYHBIX HUCTOYHUKOB JJISi TOJYYEHHUS XMMHUYECKOW WH(OpMAaIUU,
YMEHHME OLEHUTh €€ JOCTOBEPHOCTb ISl JOCTHKEHHS XOPOUIMX pe3yJbTaToB B
npodeccuoHalibHOH cepe;

npeaIMeTHBIX®

-c)OpPMHUPOBAHHOCTH MPEACTABICHUN O MECTe XMMHUHU B COBPEMEHHON HayYHOWKApTHHE
MUpa; TIOHUMaHUE POJIH XMUMHUHU B (HOPMUPOBAHUH KPYTro30pa U PyHKINOHATHHON IPaMOTHOCTH
YeNoBeKa ISl PelIeHUs MPaKTUUECKUX 3a/1a4;

-BJIQJICHUE OCHOBOIIOJIATAIONIMMU XMUMUYECKHUMHU TOHITHUSMH, TEOPUSMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE M0JIb30BaHHE XMMUYECKOH TEPMUHOJIOTUEH U CUMBOJIMKOM;

-BJIQJICHUE OCHOBHBIMH METOJAaMH HAy4YHOTO MO3HAHUs, HCIOJIB3YEeMBIMH B XUMUH:
HaOJr0IeHNEeM, OMMCAaHWEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMeHHe 00pabaThiBaTh, OOBACHITDH
pe3yabTaThl MPOBEIECHHBIX OMBITOB M JIEJAaTh BBIBOJIBI, TOTOBHOCTh U CHOCOOHOCTh MPHUMEHSTH
METO/IbI TIO3HAHUS TIPU PELICHUH MPAKTUYECKUX 3a]1aY;

-c(hopMHUPOBAaHHOCTH YMEHHS AaBaTh KOJUYECTBEHHBIE OICHKH W MPOU3BOJIUTH PACUETHI
M0 XUMUYECKUM (popMyriaM U ypaBHEHUSIM;

-BIIQJICHUE TIPAaBWJIAaMH TEXHUKH O€30MacHOCTH TIPHU HCIOJIH30BAHUM XUMHYECKUX
BELIECTB;

-cOPMHUPOBAHHOCTh  COOCTBEHHOW TMO3HMIIMM IO OTHOIICHUIO K XUMHUYECKOH
uH(pOpMaIIHU, TOTy4aeMON U3 Pa3HBIX UCTOYHHUKOB.

JIMYHOCTHBIX Pe3yJIbTATOB MPOrPaMMbl BOCIIUTAHHUS M COIHATUZAMM:

JIP 7 OcozHaroumii NPHOPUTETHYIO LEHHOCTh JIMYHOCTH YEJIOBEKA; YBaXKaroIUi
COOCTBEHHYIO M YY)KYIO0 YHHKQJIBHOCTh B Pa3lIMUHBIX CUTYallMsIX, BO BceX (opMax W BUAAX
NeSITeTbHOCTH.

JIP 9 CoOmroaromuii ¥ mponaraHJIupyroIui mpaBuia 3I0pOBOro U 6e30macHoro oopasa
KHU3HHM, CIOPTa; MNpPeAyNpeXIAlOMUNA JMO0 NPEeo0IeBAOMUI 3aBUCUMOCTH OT aJKOTOJI,
Tabaka, TCHUXOAKTHBHBIX BEIIECTB, a3apTHBIX UTP M T.n. COXPaHSIONHMIA TCHXOIOTUIECKYIO
YCTOHYHBOCTH B CUTYaTUBHO-CIIOKHBIX WJIH CTPEMHUTEIFHO MEHSIOIIUXCS CUTYAIIUH.



JIP 18 CrnocoOHBIf K TPUMEHEHHIO MHCTPYMEHTOB M METOJIOB OEpEeKIMBOTO
IPOM3BOJICTBA

1.5. MecTo yueOHOM TMCUMILIMHBI B Y4eOHOM ILIaHe:

VY4eOHasi NUCHUIUIMHA BXOAWT B MPOQIBHBIC IUCIHMILIUHBI O0IIE00pa30BaTEIBHOTO
nukina [IIIKPC u um3ydaercs Ha mpoTsbkeHuH 1-2 Kypca. B KOHIIE CeMECTpOB MPOBOISATCS
KOHTpPOJIbHBIE paboThl. B KOHIle 4 cemecTpa MpOMEXyTOUYHas aTTecTanus B (OpMe HUTOTOBOU
KOHTPOJIbHOM paboTHI.

1.6.PexomenyeMoe KOJUYECTBO YAaCOB HAa OCBOeHHE  NPOrpamMMbl y4eOHOM
AUCHUTLIMHBI:

MakcuMasbHas yueOHas Harpy3ka 175 gac, B TOM yuce:

o0s3aTenpHas ayIMTOpHAas yueOHas Harpy3ku cryaenrta 114 vac.;

caMoCTosATeNIbHasI paboTa cryaeHTa 61 Jac.



2.CTPYKTYPA U COJEP)KAHUE YUYEBHOM JUCIUATLIIMHBI

2.1. O0beM yueOHOI JMCHMIJIMHBI M BUABI Y4e0HOH padoThI

Bup yuedHoii padoTbl Oobvem
uacos
MaxkcumaJsibHasi yueOHasi Harpy3ka (Bcero) 175
O0s3aTes1bHAs Ay IMTOPHAs yueOHAas Harpy3ka (Bcero) 114
B TOM YHUCJIE!
nabopaTopHble pabOThI 14
IPAaKTUYECKHE 3aHATHS 4
KOHTPOJIbHBIE pabOTHI 4
CamocrosiTesibHas paboTa o0yuyaronierocst (Bcero) 61

B TOM 4YHCJIe: BHEAYUTOPHAs —HaIMCaHUE pedepaToB, COCTABICHUE IPE3CHTAITUH.

HUmoeosas ammecmayus 6 hopme oughghepenyuposannozo 3auéma




2.2 TemaTn4yecKMil IJIAH U COAEPKAHME YUEOHON JUCUMIIIIMHBI

HaumeHoBaHue pa3jie/ioB Conep:kanue y4eOHOT0 MaTepuaJia, JJadopaTopHble pad0ThI M MPAKTHYECKUE 3aAHATHS, Oo0bem | YpoBeHb
U TeM caMoCTOsiTe/IbHAsA padoTa 00y4yaomerocs 4acoB | OCBOCHHUS
1 2 3 4
Beenenue Coaepxxanue yueOHOIo MaTepuasa
1. | Hayuynble MeTOJbpl MO3HAHUS BEIIECTB UM XMMHUYECKUX sBIeHUH. Poib skcnepumeHTa U 2 2
TEOpUH B XUMHHU. MoJenupoBaHME XUMHUYECKMX IIPOLECCOB. 3HAUYEHUE XUMHM IIpU
0CBOEHUU Ipodheccuii TeXHNUeCKoro npoduss npodeccuoHanbHOro 00pa3oBaHusl.
JlabopaTopnasi paGora -
IIpakTH4yeckue 3aHATHS -
KonTpoabnas pabora -
CamocrosiTeibHasg paGora -
Pa3zpen 1
Oo6mas n
HEeOpraHu4vecKasi XuMusi
Tema 1.1. OcHoBHBIE Coaepxanue yuyeOHOIro MaTepuaJa 4
MOHSITUS U 3aKOHBI 1. | OcHoBHble moHsiTuss xumuH. BemniectBo. Atom. Mosekyna. XUMHYECKUN 3JIEMEHT. 2 2
XUMHH Amnotponus. I[Ipocteie u ciaoxHble BenlecTBa. KauecTBEHHBIN U KOJIMUYECTBEHHBIH COCTaB
BEIIECTB. XUMHUUYECKUE 3HaKu U (Gopmynbl. OTHOCUTEIbHBIE aTOMHAs M MOJEKYJspHas
maccel. KonnuectBo BemiectBa. OcHOBHBbIe 3akoHbI xuMuH. CrexuomMerpus. 3aKoH
COXpPAaHEHMsI MacChl BEUIECTB. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB MOJEKYJIPHOU
CTPYKTYyphl. 3aKOH ABOrajJipo W CIEICTBUS U3 Hero. PacueTHele 3ajauM Ha HaXOXKJIECHUE
OTHOCHUTEIIBHOM MOJIEKYJIIDHOM Macchl, OINpPEAEIEHUE MAacCOBOM [JOJIM XUMHUYECKHX
HJIEMEHTOB B CJIO)KHOM BEIIIECTBE
2. | [Ipo¢uabHbie 1 MPOdecCHOHATBLHO 3HAYNMBIE JJIEMEHTHI COAepPKAHUS. AJUIOTPOITHEIE 2 2
MoauduKauu yriaepoja (anmmas, rpadur), kuciaopoaa (KUCIOpo, 030H), 0jioBa (cepoe u
6enoe 0710B0). IToHATHE 0 XUMHUYECKON TEXHOJIOTMH, OMOTEXHOJIOTUH M HAHOTEXHOJIOTHH.
Jlaboparopnasi pabora -
IIpakTnyeckue 3aHsATHS -
KonTpoJsbHas padora -
CamocrosiTe/ibHasi padoTa HanmucaHue pedepaToB Ha TEMbI: 7

buorexnonorus u reHHas nHxeHepusi — TexHonorun XXI Beka.




HanoTexHOIOTMS Kak NPUOPUTETHOE HANpaBIEHUE pa3BUTUS HAyKH M MPOM3BOJICTBA B
Poccuiickoit deneparumu.
CoBpeMeHHBIE METOIbl 00€33apaskKuBaHMsI BOJBI.

Tema 1.2. Conep:kanue y4eOHOT0 MaTepuaJia 6
Iepuonnuecknii 3akon u | 1. | [lepuonnuecknii  3axkon .M. MenngeneeBa. Ortkpeitue J[.M. MeHueneeBbiM 2
Ilepuoanyeckas cucrema [lepuonnueckoro 3akona. Ilepumomgmueckuii 3akoH B ¢opmynupoBke [I.M. Menneneesa.
XHMHYECKHX 3JIeMeHTOB Ilepuonuyeckass TabmuIa XUMHUYECKUX 3JEMEHTOB — Tpaduueckoe O0TOOpakeHue
.M. MenaeseeBa u NepUOANYEcKOro 3akoHa. CTpykTypa MNEpUOIUYECKOW TaOMUIBl: MEpUOAbl (Majble U
CTPOEHHE aTOMa OoJIpIITNE), TPYIIIHI (TJIaBHAS U TOOOYHAs).
2. | Ctpoenue atoma u Ilepuoanyecknii 3axon /I.M. MenaeneeBa. ATOM-CI0XKHAs 4acTHIIA. 2
Snpo (IpOoTOHBI U HEHUTPOHBI) U NMEKTPOHHAs o0oJouka. M3oronsl. CTpoeHne 3JIeKTPOHHBIX
000JI0YEK aTOMOB JJIEMEHTOB MajbIX NepruosioB. OCOOEHHOCTH CTPOCHHS SIEKTPOHHBIX
000JI0YeK aTOMOB 3JIEMEHTOB OOJIBLIMX MEPUOA0B (IepeXoAHbIX 31eMeHTOB). [lonsarue 00
opoutamsix. S-, p- u d-opOutanu. DJIEKTPOHHbIC KOHPHUTypaluhd aTOMOB XHMHYECKHX
temeHToB.  CoBpemeHHas  QopmynupoBka [lepuoanyeckoro  3akoHa.  3HaueHUe
Ilepnonnueckoro 3axkoHa u Ilepuogmyeckol cucTeMBl XUMHUYECKHX 3ieMeHTOB .M.
Menpeneesa 1 pa3BUTHS HAYKH U IOHMMAHUsl XMMUYECKON KapTUHBI MHpa.
3. | IpoduiabHbie u MpodecCHOHATBHO 3HAYMMbIE 3JIeMEHTHI colepakanus. Pagio- 2
aKTUBHOCTb. lcronb30oBaHME paJMOAaKTUBHBIX H30TONOB B  TEXHUYECKHUX  LIEIIAX.
PeHTrenoBckoe u3nydeHHe U €ro UCHoJIb30BaHUE B TEXHUKE M MeauiuHe. MoearpoBaHue
KaK METOJ| IPOTHO3UPOBAHUS CUTYallMH HA IPOU3BOJICTBE.
Jlaboparopnasi pabora 2
NelMonenupoBanue nocrpoenus [leproanyeckoil TabIUIbI XUMUYECKUX IEMEHTOB 2
IIpakTHyecKkue 3aHATHS -
KonTpoJsbHas padora -
CamocrosiTe/ibHasi pad0oTa COCTABJIICHHUE MPE3CHTAIIUN HA TEMBI: 7
Kuznp u gestensHocTh JI.M.Menpaeneena.
«Ilepuonnyeckomy 3akoHy Oynylliee He TPO3UT Pa3pyLIEHUEM. .. »
Cuntes 114-ro snemenTa — TpuyM@ poCCUNCKUX (PU3UKOB-SEPIIMKOB.
N3oTonsl Bomopoaa.
Tema 1.3. Ctpoenue CopaepxxaHue y4yeOHOIro MaTepuasa 6
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BelieCTBa

1. | Monnas xumunyeckas cBsi3b. KaTnoHsl, uX 00pa3oBaHue U3 aTOMOB B pe3yJIbTaTe Mpolecca
OKHCJIeHUs. AHHOHBI, UX 00pa3oBaHUE U3 aTOMOB B pe3y/bTaTe MpOIecca BOCCTAHOBICHHUS.
Honnast cBA3b KaK CBA3b MEXAY KaTHOHAMU U aHHOHAMM 32 CUET 3JIEKTPOCTaTHUECKOIO
nputsbkenus. Knaccudukanus HMOHOB: MO COCTaBy, 3HAKy 3apsia, HATUYUIO THIPATHOMN
obonouku. VoHHBIE KpucTauIMYecKue peuieTkd. CBOMCTBAa BEUIECTB C HMOHHBIM THUIIOM
KPUCTAINTNYECKON PEIIETKH.

KoBajienTHasi  xumMu4Yeckass  cBsi3b.  MexaHu3sM  00pa3oBaHUS  KOBAJIGHTHOM
CBSA3M(OOMEHHBIII M JIOHOPHO-aKLENTOPHBIN). IeKTpooTpulaTeabHOCTh. KoBajeHTHbIE
IOJIIpHAs U HemoJsipHast cBsi3u. KpaTHOCTh KOBaJIeHTHOM CBsi3U. MoJieKyIIpHbIE U aTOMHbBIE
KpucTaymmueckue pemeTkd. CBoilcTBa BeHIECTB € MOJEKYJISPHBIMU M aTOMHBIMU
KPUCTANINYECKUMH PEIIETKAMH.

2. | Metananyeckasi CBsi3b. MeTaluiM4eckas KpHUCTALUTMYCCKas pelieTka W MeTaJUTHYecKas
XHUMHYECKasl CBA3b. PHU3NUECKHE CBOMCTBA METAJLIOB.

ArperaTtHpie COCTOSIHUSI BelECTB W BOJAOPOJAHAsI CBs3b. 1BEpJO€, JKUIKOEC U
razoo0pa3Hoe cocTosiHuA BemlecTB. [lepexos BemecTBa U3 OJTHOTO arperaTHOro COCTOSIHUS B
npyroe. BonoponHas cBA3b.

3. | YUucrpie BemecTBa U cMecu. [loHsATHE O cMecH BemiecTB. [ OMOTCHHBIC U TE€TEPOTrCHHbBIE
cmecu. CocraB cMeceil: 00beMHasi U MaccoBasi JTOJM KOMIIOHEHTOB CMECH, MaccoBasi JIOJIS
npumeceid. lucnepcHbie cucrtemsbl Ilonstue o aqucnepcHoit cucreme. JlucnepcHas ¢asza u
nucniepcuonHas cpena. Kmaccudukamus nucrnepcHbiX cucteM. [IoHSITHE O KOJTOMIHBIX
CUCTEMax.

IIpodpuiabubie U npodecCHOHATBHO 3HAYMMBIE JJIeMEHThI cojaep:xkaHus. [lomsipHOCTH
CBSI3M U TMOJsIpHOCTh MoJekynbl. Kongencanus. Texkydects. Bosronka. Kpucrammuszamus.
CyOomumarust u  gecyOnumanus. AHOManuu  (U3UYECKUX CBOMCTB BOAbL. Kumkue
KpUCTaJIbl. MUHEpallbl U TOPHBIE MOPOJIBI KaK IPUPOIHBIE CMECH. DMYIBCUU U CYCIIEH3UU.
3o (B ToM umncie a3po3oiu) u rexu. Koarymsius. Cuaepesuc.

JlabopaTopnasi paGora
Ne2 Tlpurortosnenue cycrneH3uu kapOoHaTa Kajublus B Boje. [lonydyeHne 3Mynbcuu MOTOPHOTO
Macisia. O3HaKOMJIEHHE CO CBOMCTBAMU JIUCIIEPCHBIX CUCTEM

N B~

IIpakTnyeckue 3aHsATHS

KonTposbHas padora

CamocrosiTe/ibHasi pa0oTa HaMMCaHUE JOKJIAJ0B Ha TEMBI:
PeHTreHoBCcKOE M3ITy4eHHE U €ro UCTIONB30BaHNE B TEXHUKE U MEIUIIMHE.
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[Tna3mMa — yeTBepTOE COCTOSIHUE BEIECTBA.

Amop¢HBIe BemecTBa B IpUpPO/Ie, TEXHHUKE, OBITY.

OxpaHa OKpyXKaromei cpebl 0T XUMHUYECKOT0 3arpsisHeHus. KonnyecTBeHHbIE XapaKTePUCTHKH
3arpsI3HEHUS OKPYKAIOIIEH Cpebl.

[TpumeHneHue TBEpIOTO U ra3oo0pa3Horo okcuaa yriaepoaa (IV).

3amuTa 030HOBOTO YKpaHa OT XUMHUYECKOT0 3arps3HEHHS.

['pyboaucriepcHble CHCTEMBI, MX KJIACCH(HKAIWsi M HUCIOIb30BaHUE B NPOQECcCHOHATBHOMN
JIeSITEIIbHOCTH.

1.4. Boga. PacTBOpbI.
DJIeKTPOJIUTHYECKAS
AUCCOHALMS

Coaepxxanue yueOHOIro MaTepuaJa 4

1. | Bona. PactBopbl. PacrBopenme. Bonma kak pactBopurenb. PacTBOpUMOCTH BEILECTB. 2
HacpllenHble, HEHACBIILIEHHBIE, MEPECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTh PaCTBOPUMOCTHU
ra3oB, )KAJKOCTEH W TBEP/BIX BEUIECTB OT PA3IUYHBIX (haKTOPOB.

MaccoBast 10J11 paCTBOPEHHOI'O BELIECTBA.

2. | DJIeKTpoIMTHYECKAS AUCCOLUALHS. ONEKTPOIUTHI 51 HEJIEKTPOJIUTHI. 2

ONeKTpoIUTHYECKAs Jucconuanusa. MeXaHu3Mbl 3JIEKTPOJUTHYECKON AMCCOLMALMM U
BEUIECTB C  pa3IMUHbIMM  TUIIAMH  XUMHUYECKOW  cBA3U. ['mapaTupoBaHHBIE U
HEruApaTupoBaHHble HMOHBL. CTeneHb JSIEKTPONMTHYECKOM auccouuanuu. CuilbHBIE U
crnalble 3MeKTpoauThl. OCHOBHBIE MOJO0XKEHHSI TEOPUU SIIEKTPOIUTHUECKON IUCCOIMAIIH.
KucnoTsl, 0OCHOBaHMSI U COJIM KaK 3JIEKTPOJIUTHIL.
IIpodpunibHbie U NpodecCHOHATBHO 3HAYUMbIE 3JIEMEHTHhI coaep:kaHus. PactBopenue
Kak  (usuko-xumuyeckuid  mpouecc.  TeroBble  3(deKkTbl  mpu  pacTBOPEHUH.
Kpucramnoruaparel. PemeHue 3amad Ha MAacCOBYHO JIOJIIO PACTBOPEHHOIO BEILECTBA.
[IpumeHeHne BOABI B TeXHUYECKUX LesAX. JKecTKOCTh BOZABI M CIIOCOOBI €€ yCTpaHEHHs.
MuHepanabHbIE BOJIBI.

JlabopaTopnas paGora -

IIpakTHyeckue 3aHATHSA 4

Nel IIpuroroBneHue pacTBopa 3alaHHOM KOHLIEHTPALIUH. 4

KonTpoJsbHas padora -

CamocTosiTe1bHasi paboTa HancaHue peepaToB Ha TEMBI: 7

Bopa kak peareHT u cpejia A1 XMMHUECKOTO TIpoliecca.

Kusub u gesrenbHocts C.Appenuyca.

Bxnam oTe4ecTBEHHBIX YUCHBIX B PA3BUTHE TEOPHH YIIEKTPOJTUTHICCKOM TUCCOIHAINH.
YcrpaHeHue ®KeCTKOCTH BOJbl HA TPOMBIIIUIEHHBIX TPEANPUATHSIX.
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CepHast KHCIIOTa — «XJIeO XMMHUYECKON MPOMBIIIJICHHOCTI.
Vcnonp30BaHuEe MUHEPAIbHBIX KUCJIOT HA MPEANPUITUAX Pa3IMYHOIO NPoduIIs.

Tema 1.5.
Knaccupurxanus
HEOPraHU4eCcKHX
COeIHHEHH U UX
CBOMCTBA

Coaepxxanue yueOHOIo MaTepuaJa 6

1. | Kucaotsl ¥ ux cBoiicrBa. KucnoThl Kak 3JIEKTPONUTHL, UX KJIACCH(PHUKAIMA 1O Pa3TUYHBIM 2

IIpU3HaKaM. XHUMHYECKHE CBOMCTBA KHUCJIOT B CBE€TE€ TEOPUHM DIEKTPOIUTHYECKON
mucconranui. OcoOEHHOCTH B3aMMOACWCTBUS KOHIIEHTPUPOBAHHOM CEpHOW W a30THOM
KHUCJIOT ¢ MeTajulaMu. OCHOBHBIE CLIOCOOBI MOTYYEHHsI KUCIIOTHI.
OcHoBanuss M HX cBoiicTBa. OCHOBaHMS KakK O3JEKTPOJIUTHI, UX KJIacCU(UKAIUSA 10
pa3sIMYHBIM = NpU3HAKaM. XHMHUYECKHME CBOMCTBA OCHOBAHMW B  CBETE€ TEOpUU
JJIEKTPOJIUTUYECKON aucconnanuu. Pa3noskeHHe HepacTBOPUMBIX B BOJAE OCHOBAHUI.
OcCHOBHBIE CIIOCOOBI MOTY4EHHUs] OCHOBAHUIA.

2. | Commm m ux cpoiicrBa .Comu kak anekTponutsl. Colu cpefHHe, KUCIbIE W OCHOBHBIC. 2
XUMHUYECKUE CBOWCTBA COJIEH B CBETE TEOPUU IEKTPOIUTUUECKOH aucconuanuu. CrocoOsl
nosty4yeHus cosien. ['maponus cosen.

Oxcuabl u ux cpoiicrBa. Coneobpasyromue U HecosieoOpasyronye okcuabl. OCHOBHBIE,
aM(pOTEepHBIE U KUCIOTHBIE OKCH/IbI. 3aBUCUMOCTb XapaKkTepa OKCUa OT CTEIEHH OKUCICHUS
o0pa3yloliero ero Merajiia. XuMU4Yeckre cBoiicTBa okcuoB. IlodydyeHne okcuaoB.

3. | IpodpuiabHble M NPOPeccHOHAIBLHO 3HAYUMbIE 3JIeMEeHTbI colepxanus. [IpaBuia 2
pa3baBieHHsl cepHOW KHUCIOTHI. lcmonb3oBaHuEe CEpHOM KUCIOTHI B IPOMBIIIJIEHHOCTH.
Enxue menoun, ux UCIOIb30BaHUE B IPOMBILUIEHHOCTH. ['alienas 1 HerameHas U3BeCTb, X
IpUMEHEHHE B CTpouTenbcTBe. ['unc u anebactp, runcoBanue. [lonstue o pH pactBopa.
KucnorHnas, nienoynas, HENTpajlbHasl cpefia paCTBOPOB.

JlabopaTopHbie padoThI 4

Ne3 HcnpiTaHue pacTBOpOB KUCIOT MHIMKATOpaMu. B3anMopelcTBUe METAIOB € KUCIOTaMH. 2

B3auMozeiicTBue KHUCIOT C OKCHUAAMH METaUIOB. B3auMMoIencTBHE KHUCIOT C OCHOBAaHUSMM.

B3aumonencTBue KUCoT ¢ CONSMH.

Ne4 HcnpiTanne pacTBOpOB IIENOYEN HMHAMKATOpaMu. B3anMopaelcTBHE LIENIOYEH C COJSIMHU. 5

Paznoxenune  HepacTBOpHMMBIX  OCHOBaHMH. B3auMopelcTBue coieil ¢ MeTaJUlaMH.

B3auMozeicTBue cosiel Ipyr ¢ ApyroM. I'maposns conaei pa3iuyHoro TUIIA.

IIpakTHYecKkue 3aHATHSA -

KonTpoasnas pabora -

CamocrosiTesbHast  paGora cocraBieHue mpeseHtanuii Ha Tembl (CepHas KHCIOTa — «XJieO 7

XUMHYISCKOM MMPOMBIINIJICHHOCTH)). Wcnonr3oBanme MHUHCPAJIBHBIX KHCJIOT Ha HOPCANPUATHAX
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paznuyHoro npoduis. OKCUABI U COU KaK CTPOUTENbHBIE MaTepuasl. VicTopus rumca.
[ToBapeHHass cojib KaK XMMHYECKO€ Chipbe. MHOrOIMKUI KapOOHAT KajblMs: B IPUPOJE, B
IPOMBIIIJICHHOCTH, B ObITy. Peakiuu ropeHus Ha pou3BOJICTBE U B OBITY.

Tema 1.6. Xumnueckue
peakuun

Conep:kanue y4eOHOT0 MaTepuaJia

1. | JIP 9. Knaccupukanuss XMMHUYECKHX peaknuid. Peaknuu coequHEHUs, DPa3JIOKCHHS,
3amerienusi, oomena. Kartamuruueckue peakiuu. OOpaTuMble U HEOOpAaTHMBIE PEaKIUH.
I'oMoreHHble U Te€TEepOreHHbIE peakHh. DK30TEPMUYECKHUE M SHIAOTEPMHUUECKUE PEaKIUH.
TennoBoii 3¢ ekt xumuueckux peakuid. TepMoXUMUYeCKHe ypaBHEHUS

2. | OKHCJIHTEILHO-BOCCTAHOBUTEIbHbIe peaknuu. CreneHp okucieHus. OKUCIUTENb W
BOCCTaHOBICHHE. BoccraHoBurens M okuciaeHwe. MeTon 3eKTpoHHOro OajlaHca Juisd
COCTaBJICHMS yPAaBHEHUN  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX peakuuil. CkopocTb
XUMH4YecKuX peakuuii. [loHATHE O CKOpPOCTM XHMMHUYECKHX peakuuid. 3aBUCUMOCTb
CKOPOCTM XUMHMUYECKHX pEaKUUH OT pa3iuyHbIX (DAKTOPOB: MPHUPOJBI PEArupyOLINX
BEIIECTB, MX KOHICHTPALlMM, TEMIIEpaTypbl, IIOBEPXHOCTH CONPUKOCHOBEHUS U
UCIIOJIb30BAaHUS KaTaJIUu3aTOPOB.

3. | O6paTuMoOCTh XUMHYECKHX peaknuii. OOpaTumbie 1 HeOOpaTUMbIC peaKIuu. XUMUYECKOE
paBHOBECHE U CIIOCOOBI €r0 CMELECHHUS.

IIpodpuiabHbie U NMpodeccHOHAIBLHO 3HAYHUMBbIE 3JIeMeHThI cojep:kaHusi. [lonsatue o0
ANEKTPOJSIU3E. DIJIEKTPOIN3 PACIUIABOB. OJIEKTPOJIM3 PACTBOPOB. JIEKTPOIUTUUECKOE
nony4yeHue amomuHusa. lIpakTuyeckoe mnpuMEHEHHE »>IeKTposn3a. [ anbBaHOIUIACTHKA.
lanbBanocrerus. PadunupoBanne 1BeTHBIX MeTawioB. Karamus. ['oMorennesie U
rereporeHHble  Katanuzatopbl. [Ipomotopel. Kartanutuyeckue sapl. MHTHOUTOPHL
[Tpon3BOCTBO aMMHUaKa: ChIphbe, anmnaparypa, Hay4Hble PUHIIUITBI

JlabopaTopnasi paGora

Neo5. Peaknus 3amenieHus MEAM KeEJNE30M B PaCTBOPE MENHOro Kymopoca. Peaknunu, naymmue ¢
o0pa3oBaHUEM OCajIKa, ra3a Uil BOIbI.

Ne 6. 3aBHUCHMOCTH CKOPOCTH B3aUMOJIEUCTBUS COJSTHOM KUCJIOTHI C METaNIaMU OT UX MPHUPOBI.
3aBUCHUMOCTb CKOPOCTH B3aUMOJEHCTBUS IIMHKA C COJIIHOM KHCJIOTOM OT €€ KOHLEHTPALHH.
3aBUCHUMOCThH CKOPOCTH B3aumojieicTBus okcua meau (I1) ¢ cepHoit KMCIOTOH OT TeMnepaTyphl.

N B~

IIpakTHYeckHe 3aHATHA

KonTpoabHas padora

CamocrosiTeqbHasi paGOTa HallMCaHUEC JOKJIaad0B HAa TCMBbI:
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Hcnonb30BaHne MUHEPATbHBIX KUCIOT HA MPEANPHUIATUAX PA3TMYHOTO TPOQHIIs.
OKcupl U CONU KaK CTPOUTENIBHBIE MATEPHAIIBI.

Hcropus rurca.

[ToBapeHHas COIb KAK XUMHUYECKOE CBIPBE.

MHoroauKuit KapOooHaT KalblUs: B IPUPO/IE, B IPOMBIIUIEHHOCTH, B OBITY.
Peakiuu ropeHus Ha IPOU3BOJACTBE U B OBITY

Tema 1.7. MeTaiibl "
HEeMeTAJJIbI

Coaep:xanue yueOHOTo MaTepHaJia

1. | JIP 7. Metamibl. OcoOEHHOCTH CTPOCHHS aTOMOB M KpHCTAIOB. DHU3MUECKUE CBOICTBA
MetauioB. Kiaccudukanus MeTayuioB IO pa3jIMYHBIM IpU3HAKaM. XUMHUYECKHE CBOICTBa
METAJUIOB. DIJIEKTPOXMMHUYECKUN PsJl HampspkeHuil meramnoB. Mertamnorepmus. OOmue
cnocoObl  monydeHuss MertawioB. [lonstue o  wmeramnypruu.  [lupomeramnyprus,
THIPOMETAIUTYPrusl U 3ieKTpoMeTainyprus. CrijiaBbl YEpHbIE U [IBETHBIE

2. | JIP 18. Hemeramabl. OCOOCHHOCTH CTPOCHHS aTOMOB. HemeTayuibl—IpocThie BEIecTBa.
3aBUCHMOCTL CBOHCTB TaJOT€HOB OT HX IIOJ0KEHUS B HepI/IOILH‘-IeCKOﬁ CHUCTEME.
OKuCIUTENbHBIE M BOCCTAaHOBUTEIBHBIE CBOMCTBA HEMETAIJIOB B 3aBUCUMOCTH OT MX
MOJIOKEHUSA B PSIAY IEKTPOOTPULIATEIIBHOCTH.

IMpopuabubie W npodecCHOHAJBbHO 3HAYMMbIE 3JIEeMEHThI coaep:xkanusi. Kopposus
MCTAJUIOB: XHUMHUYCCKAA M ISJICKTPOXUMHYCCKAs. 3aBUCHUMOCTH CKOPOCTH KOpPpPO3UH OT
ycnoBuil okpyxkaromei cpensl. Kiiaccupukanus KOppo3MM METAIOB MO  Pa3IUYHBIM
npu3HakaM. CrocoObl 3alUThl METAIOB OT KOppo3uu. IIpom3BOACTBO UyryHa M cTaiu.
[Tonydyenne HeMeTaioB (GPAKIIMOHHON MEPETOHKOW >KUIKOTO BO3AyXa M JIIEKTPOIH30M
pPacTBOPOB WJIM PACIUIABOB JJIEKTPOIUTOB. CHIIMKATHAs MPOMBINIIEHHOCTh. [Ipon3BocTBO
CEPHOM KUCIIOTBHI.

JlabopaTropHbie padoThl
Ne7. 3akanka u ormyck cranu. O3HAKOMJIEHHE CO CTPYKTYpamMH CEporo M Oenoro 4yrysa.
PacnioznaBanue py xenesa.

NN

IIpakTuyeckne 3aHATHA
Ne2. ITonyuenue, cobupanue 1 pacio3HaBaHHe ra3oB. PenieHne s3xcnepruMeHTalbHbIX 3a/1a4

KontpoabHnasi padora Nel no pazaeny OOuiast 1 HeOpraHuuecKasi XuMust

CamocTosiTesibHAsA padoTa Hanvcanue pedepaToB Ha TEMBI:
Wcropwust momydeHus ¥ MPpOU3BOJICTBA aTFOMUHUSI.
DIEKTPOIUTHYECKOE MOTYICHHE U PaQUHUPOBAHUE METH.
Kuzub n gestenpHOCTh [, J[9BH.

OIN BB
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Posib meTamioB B HMCTOpHUM YEIOBEUECKOM LMBUIM3aluu. VICTOpHS OTEUECTBEHHOW YEpHOU
MeTtamuryprui. COBpeMEHHOE METAJUTYPrHU€CKO€e MPOU3BOJICTBO.

Hcropust 0TEY4ECTBEHHOM UBETHOM METAUIypruv. Ponb MeETauioB M CIUIaBOB B HAy4HO-
TEXHUYECKOM IIporpecce.

Koppo3us MeTayuioB u ciocoObl 3alTUTHI OT KOPPO3HH.

Paznen 2
Oprannyeckasi XuMHs

Tema 2.1. OcHOBHEIE
MOHSITUSA OPTraHNYeCKOM
XHMHH U TeOPHUs
CTPOEHUs
OpPraHuYecKux
coeHHEeHU

Coaep:xanue yueOHOTo MaTepHaJia 6

1. | Ilpeamer opranudeckoid xumum. IlpupojHble, HCKYCCTBEHHbIE U CHHTETHYECKHE 2 2
opranuueckue Bemiectsa. CpaBHEHUE OPraHUYECKUX BEILIECTB C HEOPTaHUYECKUMH.
BanentHocTh. XMMHYECKOE CTPOEHUE KaK IOPSAAOK COECAVHEHMSI aTOMOB B MOJIEKYJIBI I10
BaJIeHTHOCTHU. Teopus cTpoeHus opranunveckux coefuHenuii A.M.bytiiepoBa. OcHOBHBIE
MIOJIOKEHMSI TEOPUU XMMUYECKOTo cTpoeHus. M3omepust u uzomepsl. Xumudeckue Gopmyisl
Y MOJIEJIA MOJIEKYJI B OPTaHMYECKOM XUMHH.

2. | Knmaccupukanusi opraHumdyeckux BemiecTB. Kiaccudukarus BeHIECTB MO CTPOCHUIO 2 2
YIJIEPOAHOIO CKeJleTa M HAIM4YUI0 (PYHKIMOHAJIBHBIX Tpynn. ['OMOJOTM M TOMOJIOTHSL.
Havana nHomenkiatypel [UPAC

Knaccupurxauus peaxuuii B OpPraHu4YecKoi XUMUH. Peakuyn
MpUCOSANHEHUS(THAPUPOBAHUS, TaJIOTCHUPOBAHUS, TUAPOTAJIOTeHUPOBAHUS, THUIPATAILUN).
Peakuuu otmenneHus (IeruapUpoOBaHUsl, JAECTHAPOTaIOreHUpPOBAHUS, JETHApaTaliH).
Peaknuu 3amemienns. Peakunn nuzomepusanuu.

3. | IpodpuiabHble U NPOdeccCHOHAIBLHO 3HAYUMBIE 3JIeMEHThl coaep:xkanus. [loHsTne o 2 2
cyocTpare u peareHte. Peakiuu OKHCIIEHMS M BOCCTAaHOBJIEHUS OPraHMYECKHX BEIECTB.
CpaBHeHue KiaccU(PUKAIMU COSIUHEHUNH U KilacCU(UKALUKU peakluil B HEOPraHUUECKON U
OpPraHUYeCKON XUMUH.

Jlaboparopnasi pabora 2
Ne 8. M3roroBneHue Moieneil MOJIEeKyJ OPraHUuYeCKUX BEIECTB 2

HpaKanecm[e 3aHATHSA -

KonTposbHas padora -

CamocrosiTeqbHAasI paGOTa COCTaBJICHUC HpCSCHTaI_[I/Iﬁ Ha TCMBbI: 5
Pons oTeuecTBEHHBIX YUYCHBIX B CTAHOBJICHUHA U PA3BUTHUU MHpOBOfI 0pFaHI/IIIeCKOI\/'I XHUMUH.
COBpCMeHHLIC MNpEACTaBJICHUA O TCOPUHN XUMHUUYCCKOT'O CTPOCHUA.

DKOJIOTUUECKHE aCIIEKThHI NCITOJIb30BaHMUS YIIJII€BOAOPOJHOTO ChIPhA.
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OKOHOMHUYECKUE ACIICKThI MCKAYHApPOAHOT'O COTPYAHHUYCCTBA 10 HUCIIOJIB30BaHHIO
YIJI€BOAOPOJHOI'O ChIPhS.

Tema 2.2. YrieBogopoabl
U UX NPUPOJIHbIE
HCTOYHUKH

Coaep:xanue yueOHOTro MaTepHaJia

1.

AJIKaHbl. AJKaHbBl: TOMOJIOTMYECKHH psJl, HM30MEpUsS M HOMEHKJIATypa aJKaHOB
.XUMHUYECKHE CBOWCTBA @JIKAHOB (MeTaHa, 3TaHa): IOPEHME, 3aMeIlEeHHUe, pa3JIoXkKeHHUe,
nerugpupoBanue. IIpuMeHeHHe alKaHOB Ha OCHOBE CBOWCTB. AJIKeHbI. OTWIIEH, €ro
NoJIy4eHHe (AEeruApUpOBaHUEM ITAHA, AEMOoJUMepU3aluel noiaustuieHa). ['omonoruueckuii
psil, H30Mepus, HOMEHKIATypa QJIKEHOB. XHMHUYECKHE CBOMCTBA JTUJIEHA: TOpPEHHUE,
KayecTBEHHbIE peakluy (o0eciBeunBaHNEe OPOMHOM BO/IBI U PacTBOpa IepMaHIraHaTa Kajus),
ruaparanus, nonumepusanus. [IpumMeHeHne 3TuieHa Ha OCHOBE CBOMCTB.

JAuenbl U kayuyyku. [loHATHE O qUEHAX KakK yrieBOAOPOJAx C ABYMS JBOMHBIMHU CBSA3SIMHU.
ConpsxeHHble 1HeHbl. XMMUUYECKHUE CBOMCTBA OyTagueHa-1,3 u uzonpeHa: odecliBeunBaHue
OpOMHON BOJBI U TMOJMMEpH3aIUsl B Kaydyku. HarTypanabHbIi U CHHTETHYECKHE Kay4dyKH.
Pe3una. Asnkunbl. AnietiieH. XMMHUYECKUE CBOMCTBA alleTUJIEHA: TOpPEeHHEe, 00eCIIBEUMBAHNE
OpOMHOI BOJBI, MPUCOEIMHEHUN XJIOpOBOOpOAa U Tuaparanus. [IpuMeHeHue aneTuieHa Ha
OCHOBE CBOMCTB. MeKKaccoBasi U30MeEpHs C AJIKaJUEHAMMU.

Apenbl. benzon. Xwumuueckue cBOHCTBa O€H30/a: TOpPEHHE, pEaKIHMHU 3aMElIeHUs
(ranorenupoBaHue, HuTpoBaHue). [IpumeHenne 6eH3051a Ha OCHOBE CBOWCTB.

IIpupoaHble MCTOYHHMKH YIJ1eBOAOPOAOB. IIpuponHblii ra3: cocraB, HIPUMEHEHHE B
kauectBe TomumBa. Hedts. CocraB u mnepepaborka Heprtu. Ileperonka HedTu.
Hedrenpoayktsl

IIpodpunbubie M mnpodeccHoHATbHO 3HAYMMBbIE 3JIeMeHTbI coiep:kanusa. [IpaBuio
B.B.MapkoBuukoBa. Kiaccudpuxanus u HazHaueHue KayuyykoB. Kiaccuduxauus wu
HazHaueHue pe3uH. Bynkanuzanus kayuyyka. [lonydeHue anerusieHa mUpOIM30M METaHa U
KapOuHbIM criocoOoM. Peakuus nmonuMepusanuu BUHWIXJIOpUAA. [T0OMBUHIIXIIOPUA U €T0
npuMeHenue. Tpumepusanus aneruiaeHa B O€H3011.

ITonsarue 06 sxcTpakiuu. BocctaHoBiIeHHEe HUTPOOEH301a B aHWIMH. ['oMosiorudeckuit psij
aperoB. Tomnyon. HurpoBanue tomyona. Tporwi. OCHOBHBIE HAmpaBiICHUS! MTPOMBIIUICHHOM
nepepaboTku mpupoaHoro rasza. IlomyTHelii HedTsHOU ra3, ero mepepabotka. ITponecch
MIPOMBIIIJIEHHON NepepaboTKu He(TH: KPEeKUHT, puPopMUHT. OKTaHOBOE YHCIIO OEH3UHOB U
LIETAaHOBOE YHCJIO AU3EIBHOIO TOILINBA.

Kokcoxumuueckoe npou3BOACTBO M €0 MPOTYKITHS.

JlabopaTopHbie paboThl
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Ne9  OsznakomiieHHe ¢ KOJJIEKIMEH o00pa3ioB He)TH U TPOAYKTOB €€ NepepadOTKH.
O3HaKOMJICHHE C KOJUIEKIIMEH KayqyKOB U 00pa3IaMu U3/IeNIUil U3 PE3UHBI.

HpaKaneCRne 3aHATHSA

KonTposbHasi padorta

CamocTosiTeJIbHAS paﬁoTa HaITMCaHHWEC KOHCIICKTa

Tema 2.3.
Kucaopoaconepxamme
OpraHuvecKue
coeIMHEeHUS

Coaep:xanue yueOHOTo MaTepHaJia

1.

Cnuptel.  IlonydyeHune »5TaHona Opo)KEHHMEM TIUIIOKO3bI M THApaTalUed  STHIeHa.
I'mapokcunpHas rpynma kKak (yHknuoHanbHas. [loHATHE O TNpenenbHBIX OJHOATOMHBIX
cnupTax. XUMHYECKHE CBOMCTBAa 3TaHOJA: B3aUMOJCWCTBUE C HATpHEM, OOpa3oBaHME
IPOCTBIX U CIOXKHBIX 3(UPOB, OKHCICHHE B anbpaerui. [IpuMeHeHune 3TaHOIa HA OCHOBE
CBOMCTB. AJIKOTOJIU3M, €ro IOCJIEICTBUSA IJI1 OpraHu3Ma 4YelOBEKa U IPELyNpeKICHUE.
I'muuepun kak mNpeACTaBUTENb MHOTOATOMHBIX cnupToB. KauecTBeHHass peakuus Ha
MHOr0aTOMHbI€ cnupThl. [IpuMenenue rmunepusa

®enoJs1. Pusnyeckue U XMMHUYECKHE CBOMCTBa (eHosa. B3auMmHOEe BiIMsSHHE aTOMOB B
MoJieKyJe (eHosa: B3aUMOACHUCTBUE C TUAPOKCHJIOM HATpUsi U a30THOW KHUCIIOTOM.
[Tpumenenue ¢peHOIa HA OCHOBE CBOMCTB.

Aabaeruabl. [lonstue o0 anpaernjgax. AjbJerujHas rpynna Kak (QyHKIHMOHaJIbHAs.
dopMalIbJIeru]l U €ro CBOMCTBA: OKUCIIEHUE B COOTBETCTBYIOIIYIO KUCIIOTY, BOCCTAHOBJICHHUE
B COOTBETCTBYIOIMN cnupT. I[lomydyeHue anpaernioB OKHCIEHHEM COOTBETCTBYIOIIMX
cnupToB. [IpuMenenne GpopmMasbaeruia Ha OCHOBE €r0 CBOMCTB

KapOonoBbie kuciaorel. [lonste o kapOoHOBBIX KucinoTax. KapOokcunbHas rpynmna Kak
¢byHkuoHanbHas. ['oMosornueckuii paj npeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tonmyyenne KapOOHOBBIX KHCIOT OKHCIEHHEM ajbJeruJIoB. XHMMHUYECKHE CBOICTBa
YKCYCHOM KHCJOTHI: OOIIME CBOIICTBA C MHHEPAJIBbHBIMM KHCIOTaMH M peaklus
srepudukanuu. [IpuMeHeHne yKCyCHOM KHMCIOThI Ha OCHOBE CBOMCTB. BrIciime xupHble
KHMCJIOTBI Ha IPUMEPE NAITbMUTHHOBOM M CTEAPUHOBOM.

Caoxuble 3¢upsl u xupbl. [lonydeHue ciaoXHBIX 2(QHUPOB peakuueld 3TepupUKalnu.
Cnoxssie 3hupbl B mpupojae, ux 3HaueHue. [IpumMeHeHUe CIOXHBIX 3(HPOB Ha OCHOBE
cBoiicTB. XKupel kak cnoxkubie d¢upsl. Kinaccudukamus >xupoB. XuUMHUECKHE CBONCTBA
JKUPOB: TUIPOJU3 W TUIPUPOBAHHE KUIAKUX JKUPOB. lIpuMeHEeHWE >XHpOB Ha OCHOBE
cBOKCTB. MbLIa.

YriaeBoabl. YrneBojpl, HX Kiaccu(uUKauUsas: MoOHoOcaxapuibl (TI0K03a, (pyKTO3a),
Jucaxapubl (caxaposa) u nojaucaxapuabl (KpaxMan M 1eJUIr103a). I'moko3a — BelecTBo ¢
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JIBOMCTBEHHOHN (PYHKIIMEH — aJIbJAerua0CIupT. XUMHUYECKHE CBOMCTBA TIIIOKO3bI: OKUCIICHHE
B TJIIOKOHOBYIO KHCJIOTY, BOCCTAaHOBJIEHHE B COpOUT, crupToBoe OpoxkeHue. IIpumenenue
IJIIOKO3bl HA OCHOBE CBOMCTB. 3HaU€HHUE YIJIEBOJOB B KUBOW MPUPOJE U )KM3HU YEJIOBEKA.
[lonsaTe 0 peakuMsAX MOJIMKOHAEHCALMU U T'MAPOJIU3a Ha NPUMEPE B3aMMOIIPEBPALICHUIN:
IUIIOKO3a <> MOJIMCAaXapul.

6. | lIpopuiabHbie U IpodecCHOHATBHO 3HAYUMbIE 3JIeMEHTHI copep:Kkanusi. MeTuo-

BBII CIIUPT U €T0 UCIIOJIB30BAHUC B KAYCCTBC XUMHUUCCKOT'O ChIPbA. ToxcnIHOCTE METaHOJIa B
MpaBWiia TEXHUKH O€30MaCHOCTH MPH paboTe ¢ HUM. DTHIICHIVIUKOIb U €ro MpUMEHEHHE.
TOKCHYHOCTh ATWICHIJIIMKOIS W MpaBWia TEXHUKH O€30MacHOCTH NIpU paboTe € HUM.
[Tonydyenue ¢enHona M3 MPOAYKTOB KOKCOXMMHMYECKOTO MPOM3BOACTBA WU U3 OeH30a.
[MomukonneHcanust Qgopmanpaeruga ¢ ¢GeHonoM B (eHoTo)OpMaNbISTUIHYIO CMOIY.
Aueranpnerun. [TonsiTue o keToHaxX Ha mpuMepe aneToHa. [I[puMeHeHNe aleToHa B TEXHUKE
¥ TPOMBIIICHHOCTH. MHOrooOpa3zue KapOOHOBBIX KHCIIOT (IaBENEBOM KHCIOTHI Kak
JIBYyXOCHOBHOHM, aKpWUJIOBOM KHUCIOTHl Kak HENpeneNnbHON, OEH30HHOW KHCIOThI Kak
apoMmaruueckoi). [lmenkooOpa3zyromme macia. 3aMeHa >KHUPOB B TEXHHUKE HEMHIIEBBIM
ceipbeM. CHHTETHYEeCKHEe MOIIIHNE CpeAcTBa. MOJOYHOKHUCIOE OpOKEHHE TIIHOKO3HI.
Kucnomonounsie npoayktsl. CuiiocoBanue kopmoB. HutpoBanue nemitonossl. [lupokcums.

JlabopaTopHble padoThbI:

Ne 10. PacTBopeHnue riuuepuna B Bojie U B3aumojeictBue ¢ rujpokcuiom meau (II). Cpoiicta
YKCYCHOH KHCIIOTBI, OOIIME CO CBOMCTBAMM MMHEPAJIbHBIX KHUCIOT. Jloka3aTenbcTBO
HEeNpeeIbHOI0 XapakTepa XKUAKOT0 KUupa.

Ne 11. B3aumoneiicTBre IIIOK0O3bI M caxapo3bl ¢ ruapokcuoMm Meau (I1). KauectBennas peakius
Ha KpaxMal.

HpaKanecm[e 3aHATHSA

KonTposbHasi padora

CamocrosiTeibHAass padoTa HalMcaHUE JI0KJIa/10B HA TEMBI:

Hcropuss OTKpbITHSL M pa3pabOTKM Ta30BbIX M HEPTSIHBIX MecTopoxkaeHuil B Poccuiickoii
denepanuu.

XuMUS yTIeBOJOPOAHOIO ChIpbs U MOs Oynymias mpodeccus.

YTreBo10pOIHOE TOIIIIMBO, €70 BUJBI U HaA3HAYCHHUE.

CuHTeTHYeCcKHe KayuyyKH: HCTOPHsI, MHOT0OOpa3He U MepPCIEeKTHUBBI.

Pe3nHoTexHHUECKOE MPOU3BOJCTBO U €T0 POJIb B HAYYHO-TEXHHUYECKOM IPOTpecce.

CBapo4HO€E NPOU3BOACTBO U POJIb XMMHH YIJIIEBOJOPOIOB B HEM.




Hedpts u ee TpaHCHOpPTHpOBKAa Kak OCHOBAa  B3aWMOBBITOJHOTO  MEXIYHApPOIHOTO
COTPYAHUYECTBA.

Tema 2.4.
A3oTcoaepaime
OpraHuyvecKue
coequHenus. [loumepnl

Coaep:xanue yueOHOTro MaTepHaJia

1. | Amunbl. Ilonatne 00 amuHax. Asudaruyeckue amMHHbBIL, HX KIAaCCUPHUKAIMSI H
HOMEHKJIaTypa. AHWIMH KakK OpraHudeckoe ocHoBaHue. IlonmyueHne aHwiIMHa U3
HUTpoOeH3o1a. [I[puMeHeHne aHuIMHA Ha OCHOBE CBOMCTB.

AMUHOKHMCJIOTBI. AMHUHOKHUCIIOTHI Kak aM@oTepHble IU(YHKIIMOHAIBHBIE OPTaHHMYECKHE
COCOMHECHMS. XHWMHUYECKHE CBOMCTBA aMHUHOKHCIOT. B3aUMOACHCTBHE C IIEIOYaMH,
KHCJIIOTaMH U JIpyr C JApyroMm (peakmus ToJuKoHIeHcauuu). IlenTtumHas cBsi3b U
nonunenTuabl. [IppumMeHeHne aMuHOKHUCIIOT HAa OCHOBE CBOMCTB

2. | beaxn. IlepBuuHas, BTOpUYHAs, TPETUYHAS CTPYKTYpPhbl OCIKOB. XUMHUYECKHE CBOHCTBA
OCIIKOB: TOpEHHE, JIeHATypalus, THIPOJIN3, IIBETHBIE peakiuu. buonorundeckne ¢GyHKIUU
OEJIKOB.

3. | Homumepnbl .benku u momucaxapunsl kak Owononmmepsl. Ilmactmacesl. Tlomydenue
IIOJINMEPOB  PEAaKLMEW NOJUMEPHU3AlMM UM IOJMKOHJAEHCAUMHU. TepMOIuIacTUYHBIE U
TEPMOpEAKTUBHBIE  InacTMmaccel.  [IpeacraBurenum — miactmacc.  Bouaokna, — ux
kjaaccuurkanus. [lonyuenue BoaokoH. OTaenbHbIE IPEICTABUTEIN XMMUUECKUX BOJIOKOH.

4. | IlpopuiabHble U NPOQecCHOHAIBLHO  3HAYMMBbIe  3JIEMEHTBI  CO/epP KAHMA.
AmuHOKarpoHOBas KuciaoTa. KampoH Kak TNpeacTaBUTENb IOJUAMUIHBIX BOJOKOH.
Ucnonp3oBanue  ruaponuza  OEIKOB B IPOMBINUIEHHOCTH.  [lomuBuHMIXIOpHI,
nonuterpadropaTuieH (teduion). deHonopopmanbaeruHble IactMaccel. Llemmynouna.
[TpomBITIITIEHHOE MPOU3BOACTBO XUMHYECKUX BOJIOKOH.

JlabopaTopHbie padoThI

12. PactBopenue 6enkoB B Boje. OOHapyKeHHE OEJIKOB B MOJIOKE U MSICHOM OyJIbOHE.

13. Jlenarypamnus pacTBopa Oeska KYpHHOTO siilla COUPTOM, PacTBOpaMH COJIEH TSDKENbIX
METAJUIOB U IPU HarpeBaHUU

% %

NN B

IIpakTuyeckne 3aHATHA
Ne 3. Pemenue skcrepyMMEHTaIbHBIX 3a/lad Ha MJIEHTU(QUKALUIO OPraHUYECKUX COEIMHEHUH.
Pacnio3HaBaHue I1aCTMAcC U BOJIOKOH.

KonTtpoubHnas padora Ne2 no pasneny OpraHnyeckast XUMHs

CamocrtosiTeibHas paGora

AudpepeHnpoBaHHbIN 3a4eT

2

175/114
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JJis XapaKTepUCTHKU YPOBHSI OCBOCHHSI YI€OHOTO MaTepralia UCTIOIb3YIOTCS CIIeAYIONue 0003HAUYCHHUS

1. — o3HaKOMUTEIBHBIN (y3HABAHHUE paHEe U3YUYEHHBIX 0OBEKTOB, CBOMCTR);

2. — penpOAYKTHUBHBIN (BBITIOJHEHUE NCATEIHHOCTH 1O 00pa3ily, MHCTPYKIIUU WU TIOJT PYKOBOJICTBOM )

3. — IPOAYKTUBHBIH (TUTAHUPOBAHKE U CAMOCTOSTEIHHOE BHITIOJHEHUE ICATEIILHOCTH, PEIICHHE IPOOJIEMHBIX 3a/1a4)
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2.3. XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEFHOM JEATEJbHOCTH

CTYJIEHTOB

Paznen, Tema yueOHO#
MUCIUAILINHBI

OcCHOBHBIE BUJbBI ACATCIIBHOCTU CTYACHTOB

Baskneilinime xumuuecKune
MOHATHSA

VYMeHHe [aBaTh OINpEIENCHHE U ONEPUPOBATH CIIEIYIOUIMMU
XUMHWYCCKUMHU IIOHATHUAMHU: BCHIICCTBO, XUMHYECKHUH 3JICMCHT,
aToM, MOJICKYJIa, OTHOCHUTEIbHBIE AaTOMHAas W MOJEKYJIsIpHas
MacCChlI, HOH, AJUIOTpOIINA, HU30TOIIBI, XHMMHUYCCKas1 CBA3b,
ANIEKTPOOTPHLIATEILHOCTh, BAJCHTHOCTb, CTEIEHb OKHCJICHUS,
MOJIb, MOJISIDHAs Macca, MOJSIpHBIA 00BEeM Tra3000pa3HbIX
BCILECTB, BEIIECTBA MOJICKYJSIPHOTO W HEMOJICKYJISPHOTO
CTPOCHHUS,  PACTBOPBL,  JJEKTPOJUT M HEDJICKTPOJIUT,
ANIEKTPOIUTUIECKAS JAMCCOIMALuS, OKHCIIUTEIh "
BOCCTAHOBUTEINIb, OKHCJICHHE U BOCCTAaHOBJICHUE, TEIIOBOM
3pdeKT peakuuu, CKOPOCTh XUMHUYECKOH peakiuu, KaTaius,
XUMHYECKOE PaBHOBECHE, YTIIEPOJHBIA CKeJeT, (yHKIMOHATbHAs
rpyIIa, i30Mepus, TOMOJIOr U

OCHOBHbBIE 3aKOHBI XHMHH

dopMyIHpOBaHUE 3aKOHOB COXPAaHEHHUS MacCchl BEUIECTB H
MOCTOSIHCTBA ~ COCTaBa  BEIIECTB.  YCTaHOBKA  NPUYUHHO-
CIIEICTBEHHOM CBSI3W MEXAY COJEPKaHHEM STUX 3aKOHOB U
HalMCaHUEM XHMHUYECKHX (opMyn © ypaBHEHHH. YCTaHOBKa
HBOJIIOIIMOHHOW  CYIIHOCTH MEHJICJIEEBCKOW M COBPEMEHHOM
dbopmynupoBok mepuoauueckoro 3akona J[.M.Menneneena.
OObsicHeHHe (PU3NYECKOTO0 CMbICIA CUMBOJIMKH MEPUOANYECKON
Tabnuiel xumudeckux anemeHToB [[.M.MenzaeneeBa (HOMEpOB
DIIEMEHTa, TMepHojJa, TPYNNbl) W YCTAaHOBKA MPUYHMHHO-
CICICTBEHHOM  CBSI3M  MEXJIYy  CTPOGHHEM  aromMa |
3aKOHOMEPHOCTSIMM ~ W3MEHEHHS  CBOICTB  JJIEMEHTOB  H
0o0pa3oBaHHBIX MMM BEUIECTB B IEpUOJAaX U TpyMIax.
XapakTepucTUKa JIEeMEHTOB MallbIX U OOJNBIINX MEPHOJOB MO HX
nonoxkeHuto B [lepuognueckoii cucreme /.M. Menneneena

OcHoBHbIE TEOpUM XUMHUH

YcraHoBKa 3aBUCUMOCTHM CBOMCTB XUMHYECKHMX BEIIECTB OT
CTPOEHHUS aTOMOB OOpa3yIOIIMX HMX XHUMHUYECKHUX JJIEMEHTOB.
XapakTepucTHKa BaXXHEUIIMX THUIIOB XUMHUYECKHUX CBS3EH H
OTHOCHUTEIILHOCTH 3TON THnojoruu. OObsICHEHHE 3aBUCUMOCTHU
CBOWCTB BEILECTB OT UX COCTAaBa U CTPOCHUS KPUCTALUIMUYECKUX
pemeTok. POpMYJIHMPOBKA OCHOBHBIX ITOJOKEHUH  TEOpUHU
ANEKTPOJIUTUYECKON JUCCOLMALIMM U XapaKTEpPUCTUKA B CBETE
ATOM TEOPUM CBOWCTB OCHOBHBIX KJIACCOB HEOPTraHUYECKHX
coequHeHU. DOpMyJIHPOBKAa OCHOBHBIX IIOJIOKEHUN TEOpPUU
XAMHYECKOTO  CTPOCHUS  OpPraHUYECKHUX  COCOUHECHUH U
XapaKTEepUCTUKA B CBETE 3TOM TEOPUH CBOMCTB OCHOBHBIX KJIAaCCOB
OPraHNYEeCKUX COCTMHEHUIN

Baskueiimue Belecrsa u
MaTepuaJIbl

XapakTepucTuKa COCTaBa, CTPOEHUS, CBOMICTB, MOJy4YEHUS U
IpuUMeHeHHs BakHenmux metauioB (IA u Il A rpynmn, anromuHus,
’Kelle3a, a B €CTECTBEHHO-HAyYHOM Mpoduiie U HEKOTOpbIX d-
AJIEMEHTOB) M WX COEAMHEHHMH. XapaKTepUCTHKA COCTaBa,
CTpPOEHHS, CBOWCTB, MOJYYEHHS] M MPUMEHEHUS BaKHEHIINX
HemerayuioB (VIII A, VIIA, VIA rpynn, a Ttakxke azora u
docdopa, yriaepoga u KpeMHHS, BOJOPOJA) M WX COCTUHEHUHU.
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XapakTepucTHKa COCTaBa, CTPOCHUSA, CBOWCTB, MOJY4YEHUS U
NPUMEHEHHUS BaXHEHWIIUX KIIACCOB YTIJIEBOJIOPOAOB (alKaHOB,
[UKJIOAJIKAaHOB, aJKEHOB, AaJKWMHOB, apeHOB) M uX Hauboiee
3HAYUMBIX B HApOJHOXO3SHUCTBEHHOM IUIAHE TIPEICTABUTEICH.
AHaJoOrM4Has XapakTepUCTHKA BAKHEHIINX MpeJcTaBUTENeH
JIPYTHX KJIAcCOB OpPraHWYECKHX COCOUHEHWI: MeTaHolla |
ATaHOJNa, CJIOXHBIX 3(QHUPOB, JKUPOB, MBUI, albJCTUOB
(popmanibiernioB W aneranbAeTuAa), KETOHOB  (aleTOHA),
KapOOHOBBIX KHCIOT (YKCYCHOM KHCJOTBI, IJISi €CTECTBEHHO-
HAyYHOTO MPOWIS MPEACTABUTENCH APYruX KIACCOB KHCIIOT),
MOHOCaXapHuJI0B (TIIIOKO3BI), JIMCaxapuJioB (caxapo3sbl),
nojgucaxapuaoB  (Kpaxmajia W UEIUIIOJNIO3bI),  aHWIMHA,
AMUHOKHUCIJIOT, O€NKOB, MCKYCCTBEHHBIX M CHHTETHUYECKHUX
BOJIOKOH, Kay4yKOB, IJIACTMAcC

XHUMHYECKHH S3LIK U
CHMBOJINKA

Hcnonp3oBanue B yuyeOHON U MPOPECCUOHANBHON NESTEIbHOCTH
XMMHYECKUX TEPMHHOB W CHUMBOJMKHM. Ha3BaHWEe W3y4EeHHBIX
BELLECTB 1O TPUBUAJIBHON WM MEXIyHApPOJHON HOMEHKIATYpE U
OTpaXE€HUE COCTaBA ATUX COEAMHEHUN C MOMONIBI0 XMMHUYECKUX
dopmyn. OtTpaxeHHe XUMHUYECKHX TPOIECCOB C IOMOIIBIO
YpPaBHEHUN XMMHUUYECKUX PEAKIUN

[Iponomxenue

XuMnyecKkue peaKkuumn

OO0vbsicHeHne CYLIHOCTH XUMHYECKHUX IIPOLIECCOB.
Knaccugpukanus  XUMMYECKMX  peakuuil 1O  pa3Iu4HbIM
NpU3HAKaM: YHUCIy ¥ COCTaBy NPOAYKTOB M PEarcHTOB,
terioBoMy  3ddexty,  HampaBineHuto, ¢aze,  HAUUYHIO
KaTaJln3aTopa, W3MEHEHHWIO CTETICHEH OKHCICHUS DJEMEHTOB,
0o0pa3ylolMX BeIIeCTBA. YCTaHOBKAa IIPU3HAKOB 0OOLIEro H
pPa3IMYHOTO B THIIOJIOTUM PEAKIMK JUISI HEOPraHWYeCKOW H
opranndeckoil xumuu. Knaccugunukanus BemecTs 1 NpoLeccoB
C TOYKM 3peHHs OKHCJICHHA-BOCCTaHOBIeHHA. CocCTaBlieHHE
YpaBHEHMH peakiyii ¢ MOMOIIBI0 METOJIa HIEKTPOHHOIo OanaHca.
OObsicHEHHE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOH pEakiuu |
MOJIOKEHHS XMMUYECKOT'0 pPABHOBECHS OT Pa3IMUHBIX (PaKTOPOB

XuMHYeCKHi
JKCIIEPUMEHT

Brimonaenue XHMHUYECCKOI'0 OKCIICPUMCHTA B IIOJIHOM
COOTBCTCTBUH C IIpaBUJIaMHU 0e30IMacHOCTH. Ha6J’IIOI[eHI/Ie,
q)HKcaHI/ISI M OIMMCAHHUE PE3YJILTATOB MPOBCACHHOI'O OKCIICPUMEHTA

XuMmunueckas
uHpopmanus

ITpoBenenue CaMOCTOSITEIIBHOTO IIOUCKA XUMHUYECKON
uH(pOpMallMM C HCIOJNb30BAaHUEM PA3JIMYHBIX HCTOYHHKOB
(HayyHO-TIONYJISIPHBIX M3JaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB  MHrepHera).  Hcmonb3oBaHMEe — KOMIBIOTEPHBIX
TEXHOJIOTUH 111  00paOOTKM M Mepefjauyd  XHUMHYECKOM
MH(OpPMaIlUU U €€ MPe/ICTaBICHMsI B pa3IU4HbIX (hopMax

Pacyernl Mo XuMH4YeCKUM
¢popmysiam 1 ypaBHeHUSIM

YcTaHoBka 3aBUCUMOCTH MEXITY KaueCTBEHHOM u
KOJIMYECTBEHHOW  CTOPOHAMH  XHMHYECKUX  OOBEKTOB M
mporeccoB. PeleHwe pacueTHBIX 3agad MO0 XUMHUYECKUM
dbopmynaM U ypaBHCHHSIM

Ipopuibnoe n
npogecCHOHATBHO
3HAYMMOeE COJAepP/KaHHe

OObsicCHEHHE XMUMHYECKHUX SBJICHHM, MPOUCXOSAIIUX B TPUPO/IE,
ObiITy ©W Ha mpousBoacTBe. OrmpeneneHue BO3MOXKHOCTEH
MPOTEKAHUS XMMHYECKUX MPEBPAIICHUA B Pa3UYHBIX YCIOBHUSX.
CoOmroieHre MpaBWiI KOJOTHMUECKH TPAMOTHOTO TIOBEJICHUS B
okpyxkaromed  cpene.  OmeHka  BIUSHUS ~ XUMHYECKOTO
3arpsi3HEHUS]  OKPY)KAIOMIEH CpeJpl Ha OpraHu3M 4YelloBeKa |
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JIpyrue >kuBble opraHu3Mbl. CoOmro/ieHne mpaBui 0€30macHOro
06pameHI/151 C TOproYnMHu )41 TOKCHUYHbBIMU BCIICCTBaAMU,
nabopatopHbiM  obopynoBanueMm. lloaroroBka — pacTBOpOB
3aJJaHHOM KOHLIEHTpAalMM B OBITY W Ha MPOU3BOJCTBE.
Kputnueckast omieHKa TOCTOBEPHOCTU XUMUYECKOW MH(pOpMalu,
IIOCTYIAIOUIEH U3 Pa3HbIX HCTOYHUKOB
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3. YCJIOBUS PEAJIM3AIINA YYEBHOM JUCHUIIIAHBI

3.1. TpeGoBaHus1 K MUHMMAJIbHOMY MAaTEPHUAJIbHO-TEXHUYECKOMY 00eceYeHH 0

OcBoeHue nporpaMMbl y4yeOHOW AMCHUIUIMHBI «XUMHUS» MPEANoiaraeT Haludue
KaOuHeTa XUMUU C Jabopatopuel u 7a0OpPaHTCKOM KOMHATOM, B KOTOPOM HMeEETCs
BO3MOXXHOCTh OO€CreunTh CBOOOAHBIN AocTyn B MHTepHET BO BpeMsl yueOHOro 3aHSTUS U B
nepuoj BHEY4EOHOM 1eATENbHOCTH CTYIEHTOB.

[Tomemienne kaOMHETa MOJDKHO YIOBIETBOPATH TpeOoBaHusM CaHHTApHO-3IHIEMHO-
nornyeckux npaBwi U HopMaTuBOB (CanlluH 2.4.2 Ne 178-02) u ObITH OCHAIIEHO THUIOBBIM
000pyIOBaHUEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAHUSAX, B TOM YHWCIIE CIIEHUAIN3UPOBAHHON
yueOHOM MeOenblo U CpelCTBaMU OOy4YeHUsl, TOCTATOYHBIMU JJISl BBINOJIHEHUS TpeOOBaHUM K
YPOBHIO MOJITOTOBKU CTYJIEHTOB.

B kabuHeTe 10JKHO OBITH MYJIBTUMEANIHOE 000y I0BAaHHUE, TOCPEICTBOM KOTOPOTO
YYaCTHHKH 00pa3oBaTEIbHOTO MpoIlecca MOTYT IMPOCMATPUBATh BU3YabHYIO MH(OPMAIHIO 110
XUMHH, CO3]1aBaTh IPE3EHTALMH, BUI€OMAaTEpUaJIbI U T.II.

B coctaB yueOHO-METOIMYECKOT0 M MaTepHAIbHO-TEXHUYECKOTO OCHAIIEHUsI KaOuHeTa
XUMHH BXOJST:

* MHOTO()YHKIITUOHATIbHBIA KOMIUIEKC MPENo/1aBaTes;

* HaTypaibHble OOBEKTHI, MOJENHU, TMNpUOOpPsl U  HAOOPHI IS  MOCTAaHOBKHU
JEMOHCTPALIMOHHOTO U YUEHUYECKOTO SKCIIEPUMEHTA;

* IEYaTHbBIE U SKPAHHO-3BYKOBBIE CPEJICTBA OOyUEHUS;

* Cpe/ICTBa HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

* PEaKTHBHI,

* IEPEYHU OCHOBHOM U JIOTIOJIHUTEIbHON y4EeOHOM JINTEpaTyphl;

* BCIIOMOTaTeJIbHOE 000pYyI0BaHUE U UHCTPYKLIUU;

* OMOIIMOTEeUHBIH (HOH/I.

B 6ubnuoteunsiii pona BXOAAT yueOHHUKHU U yueOHO-MeToanueckrue KoMIuieKkTsl (YMK),

PEKOMEH/IOBaHHBIE WM JOMYIIEHHBIE [UISI HCIOJB30BaHUA B MPOGECCHOHATBHBIX
00pa3oBaTeNbHbIX OpraHM3AlMIX, pPEaJU3yIIIUX O00pa30BaTEIbHYI0 MPOrPaMMYy CpPEIHETO
obmero oopazoBanus B npezaenax ocBoenus [IIIKPC Ha 6aze ocHOBHOTO 00111€T0 00pa30BaHUs.

bubnuworeynslii  GOHI MOXKET OBITh JOIMOJHEH XHMHYECKOH OSHIIUKIIONEIUCH,
CIIPaBOYHUKAMU, KHUTAMU I YTEHUSI [10 XUMUHU.

B MPOIIECCE OCBOEHHUS MTPOrpaMMbl Y4eOHON AUCHUIUIMHBI «XHUMHUS» CTYIEHTHI
JOJDKHBI MMETh BO3MOXKHOCTH JIOCTYIA K JJICKTPOHHBIM YYEOHBIM MarepHaliaM I10 XUMHH,
UMEIONIUMCSI B CBOOOJTHOM J0CTyre B ceTH VHTepHET (3JIEKTPOHHBIM KHHTaM, MPAKTUKyMaM,
tectaM, Mmatepuaiam EI'D u np.).

3.2. UndopmanuonHoe odecneyenne o0ydeHust

Ilepeuenn peKoMeHayeMbIX Y4eOHBIX U3J1aHMH, HNuTepHeT-pecypcos,
JAOTOJTHUTEIbHOM JIUTEPATyPhI

Jast cryneHToB

1. Tabpuensn O.C., OctpoymoB WN.I'. Xumus s npodeccuil M crenuaabHOCTEH
TEXHUYECKOTO TPOoduIis: y4eOHUK IJisi CTYH. YUPEKIEHUU cpen.npod. odpasoBaHus. — M.,
2014.

2. T'abpuensn O.C., OctpoymoB WN.I'., Octpoymosa E.E. u ap. Xumust s npodeccuit u
CHeHaTbHOCTEN €CTECTBEHHO-HAYYHOTO NMPO(UIs: YIEOHUK IS CTYA. YUPEKICHUN cpel.nmpod.
obpazoBanusi. — M., 2014.

3. I'abpuensn O.C., OctpoymoB WN.I'. Xumusa ans mpodeccuid M crenuantbHOCTEH
COLIMAJIbHO-9KOHOMHMYECKOTO M T'YMaHUTApHOTO MNpoduiei: yueOHHK A CTyA. YUpeKIEHUI
cpen.npod. obpazoBanus. — M., 2014.

4. Tabpuensa O.C., OctpoymoB WN.I'., CnaaxoB C.A., lopodeera H.M. [lpaktuxym:
yue6.mocobue i CTy. YIpexaeHuid cpen. mpod. oopasoanus. — M., 2014.
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5. I'abpuensu O.C., Octpoymon WN.I'., CnagkoB C.A. Xumusi: mocoOue st HOATOTOBKHU K
EI'D: yue6.mocobue A cTy. yupexkaeHui cpea. npod. oopazoBanus. — M., 2014.

6. I'abpuensu O.C., JIpicoa I'.I'. Xumus. Tectsl, 3a1aun U ynpaxHeHus: yae0.mocodne
JUTSL CTYJL. yUpexXaeHui cpen. mpod. oopazoanus. — M., 2014.

7. Epoxur HO.M., KoBamesa W.b. Xumusa s mnpodeccuii U CrHenuaaIbHOCTEH
TEXHUYECKOTO U €CTeCTBEHHO-HAy4YHOTro rmpoduiei: yd4eOHUK s CTyd. Y4pexkIeHUH
cpen.npod. obpazoBanus. —M., 2014,

8. Epoxun I0.M. Xumus: 3amaun u ynpaxHeHUs: y4e0.Mmocooue s CTYI. yIpexacHUI
cpen.npod. obpazoBanus. — M., 2014.

9. Epoxurn FO.M.COOpHUK TECTOBBIX 3aJaHUl 10 XUMHHU: yded.mocobue s
CTYI.yupexacHuii cpea. mpod. oopazoanus. — M., 2014.

10. Epoxun HO.M., KoaneBa W.b.Xumus mig mnpodeccuit U cCHerUanbHOCTEH
TEXHUYECKOTO MPOoduis. DIEKTPOHHBIH yueOHO-MeTOIM4YeCcKUil KomIuiekc. — M., 2014.

11. CnagxoB C. A., OctpoymoB WN.I'., I'abpuensu O.C., JlykpsnoBa H.H. Xumus s
npodeccuii M CHeNMaIbHOCTEH TEXHHYECKOTO mnpoduiisa. DIEKTPOHHOE MPHIOKECHUE
(3MeKTpOHHOE YUeOHOEe U3TaHKe) IS CTY/. YUPESKICHUH cpea.npod. oopazoBanus. — M., 2014.

Jnst npenoxaBaresist

12. ®enepanbublii 3akoH or 29.11.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
Oenepanuny. [lpukaz3 MunuctepcrBa obpazoBanusi U Hayku PD ot 17.05.2012 Ne 413 «O6
YTBEPKACHUM (PeepabHOrO TOCYAAPCTBEHHOIO 00pa30BaTENbHOIO CTaHJApPTa CPEIHEro
(mosHOTO) 00I11IETO 00pa30BAHUY.

13. Ilpuka3 MunuctepcTBa oOpazoBaHus U Hayku P®D ot 29.12.2014 Ne 1645 «O
BHeceHUH u3MeHeHuit B [Ipukaz MunuctepcrBa obpazoBanus u Hayku PD ot 17.05.2012 Ne 413
“O0 yrBepxkaeHUU (eaepaTbHOIO TOCYIapCTBEHHOIO 0Opa30BaTEIBFHOIO CTaHAApTa CPEAHETO
(mosHOTO) 00I1IIETO 00pa30BAHUS Y.

14. TTucemo [lemaprameHTa rocynapcTBEHHON MOJIUTUKU B cepe MOATOTOBKH pabounx
kagpoB u JIIO MunoO6puayku Poccuum ot 17.03.2015 Ne 06-259 «Pexomenpauuu Mo
OpraHu3aliil  TOJY4YeHHS CpeAHero oOmero oOpa3oBaHuss B  HpelelaX  OCBOCHUS
00pa3oBaTeNbHbIX MPOrpamMM CpelHero npodeccuoHaabHOoro o0pa3oBaHusl Ha 06a3e OCHOBHOTO
oOuiero oOpa3oBaHusl C y4eTOM TpeOoBaHUM (eepanbHbIX TOCYAapCTBEHHBIX 00pa30BaTEIbHbIX
CTaHJApTOB M TMOJIydaeMOH Npodeccud WM CHEeHaTIbHOCTH CPEIHEro NpogeccCrOHaIbLHOrO
00pazoBaHUN.

15. T'abpuensn O.C., JlpicoBa I'.I'. Xumwusa: kHHra pans npenojaBarens: yueo.-
MeTtoa.mocooune. —M., 2012.

16. TI'abpuensn O.C. u ap. Xumus Juist npodeccuii U crnenuaibHOCTeH TEXHUYECKOTo
npoduss(31eKTPOHHOE MPUIIOKEHHE).

17. UnTepHeT-pecypchbl

18. www.pvg.mk.ru (onumnuana «Ilokopu BopoObeBbI ropbD»).

19. www.hemi.wallst.ru (O6pa3oBaTeIbHBINA CAUT JJIS IKOJTHHUKOB «XUMUS»).

20. www.alhimikov.net (O6pa3oBaTenbHbIi CalT I MIKOJIbHUKOB).

21. www.chem.msu.su (31eKTpoHHas OMOIHOTEKA IO XHUMHH).

22. www.enauki.ru (MHTepHeT-U3laHMe i yuuTenedl «EcTecTBEHHBIE HAYyKH»).
www.lseptember.ru (MmeTonuueckas razeta «llepBoe ceHTIOPs»).

23. www.hvsh.ru (xypHan «XuMHs B LIIKOJIE).

24. www.hij.ru (xypHan «XUMHs 1 KU3HBY).

25. www.chemistry-chemists.com (3JIEKTPOHHBIN XypHaT «XUMHKH U XUMHUSD).
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA JUCIUIIJIMHBbI

KoHTponeb ¥ OLEHKAa pe3ynbTaTOB OCBOCHHA  JIHUCLUUIUIMHBI  OCYILECTBISAIOTCS
IIPENOIAaBATENIEM B IIPOLIECCE ITPOBEACHUS TECTUPOBAHMS, IIPAKTUYECKUX 3aHATUN, KOHTPOJIbHBIX
paboT, a TakXe BBINOJIHEHUS CTYAeHTaMU UHAWBUYAJIbHbIX 3aaHUH.

Pe3yabTarnl 00yyeHus (0CBOCHHbIE YMEHUS,
YCBOEHHbIE 3HAHUS)

®opMbI M METOAbI KOHTPOJIS U
OlleHKH pe3y/IbTATOB 00y4eHus!

ChopMupoBaHHOCTH MPEICTABICHUH O MECTE XMMHUU B
COBPEMEHHOM HAyYHOU KapTUHE MUpPa; IOHUMaHUE
pou XUMHUHU B (POPMUPOBAHUU KPYro3opa 1

(G yHKIIMOHAIBHOW IPaMOTHOCTH Y€JI0BEKa JIJIsl pEIICHUS
IPAKTUYECKUX 3a7a4;

BnaneHne 0CHOBONOJIAralOIIMMU XUMHYECKUMU
MIOHATUSAMH, TEOPUAMU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE I10JIb30BaHUE
XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIUKON

BH&I{GHI/IG OCHOBHBIMH METOJaMU HAYYHOI'O ITO3HAHUA,
HCIIOJIb3YCMbIMH B XMMUMU: Ha6JIIOI[eHI/I€M, OITMCaHHEM,
HU3MCPCHUCM, SKCIICPUMCHTOM; YMCHHC O6pa6aTI>IBaTB,
O0BACHATH PE3YIbTATHI IPOBCACHHBIX OIBLITOB U ACJIATH
BBIBOJbI, TOTOBHOCTDb U CIIOCOOHOCTD IIPpUMCHATDb
MCTOJbI IMTO3HAHUWA IMMPU PCHICHUHN MPAKTUYCCKHUX 3a1a4,

CdopMUpoBaHHOCTH YMEHHS IaBATh KOJMICCTBCHHBIE
OILICHKHU M TMIPOU3BOIUTH PACUYETHI IO XMMUYCCKUM
dbopmysam U ypaBHEHUSIM;

BJ'Ia,I[eHI/Ie [IpaBUJIaMH TCXHUKHU 0e30macHOCTH IIpu
HCIIOJB30BaHNH XUMHYCCKHX BCIICCTB,

CdopmupoBaHHOCTH COOCTBEHHOM MO3UIUH 11O
OTHOIICHUIO K XUMUYECKON HH(POPMALINH, ITOTydaeMOi
Y3 pa3HbIX ICTOYHUKOB.

OneHka JesITeIbHOCTH CTYACHTA Ha

naboparopHbix pabotax NeNe 1-13,

MPaKTUIECKHX 3aHATUX NoNe 1-3,
KOHTPOJIbHBIX paboTax NeNel-2

Pa3pa6oruux: OI'BI1 OY YMT npenogasarens, k.0.H. O.M. ['onenesa
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14.
15.

16

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.

40.

41.
42.
43.
44,

[TpuMepHbIe TeMbl HamMcaHus pedepaToB, COCTABICHUS MPE3EHTALINI:

buorexHoorus u reHHas HHxxeHepus — texHosoruu XXI Beka.

HanoTrexHosorust kak NpUOPUTETHOE HAINPABICHUE PA3BUTHS HAYKU M IPOU3BOJACTBA B
Poccuiickoit @enepanuu.

CoBpeMeHHbIE METO/Ibl 00e33apaKMBAaHUS BOJIBI.

AnnoTponusi METaIOB.

Kuznp un gesrenpHocts J.M.Menpaeneena.

«[lepuoanyeckomy 3akoHy Oyayliee He TPO3UT Pa3pyIICHUEM. ..»

Cunres 114-ro anemenTa — TpuyM@ POCCHIUCKUX (HU3UKOB-SICPIIHKOB.

H3oTonsl Bogopoza.

Hcnonbs3oBanne paguoakTUBHBIX U30TONOB B TEXHUYECKUX LEISX.

. PenTrenoBckoe u3inyueHme u ero NCIoIb30BAHNE B TEXHUKE U MEIUIIMHE.

. [Imazma — geTBepTOE COCTOSIHUE BEIECTBA.

. AMop(¢HBIE BEIIeCTBa B IPUPOJIE, TEXHUKE, OBITY.

.OxpaHa OKpyXammel cpeasl OT XUMHYECKOro 3arpsiHeHus. KoimuecTBeHHBIE

XapaKTEPUCTUKU 3arps3HEHUs OKPYXKAIOLIEH cpeibl.
[Ipumenenue TBepaOro U razoodpa3zHoro okcusa yriepoaa (IV).
3aiuTa 030HOBOI'0 3KpaHa OT XUMUYECKOTO 3arpsi3HEHNUS.

. FPY60,Z[I/ICHepCHBIC CHCTCMBI, nux KJ'IaCCI/I(bI/IKaI_II/IH u HCIIOJIB30BAaHHUC B

pohecCuOHATIBHON e TENbHOCTH.

Kocmernueckue renm.

[IpuMeHeHne cycnieH3Hil U OMYJIbCUN B CTPOUTEIILCTBE.

MuHepansl ¥ TOpHbIE OPOJIbI KAK OCHOBA JTUTOC(EPHI.

PactBopsl Bokpyr Hac. Tumsl pacTBOpOB.

Boga kak peareHT u cpena Juisi XUMHYECKOTO MpoIecca.

Kuznb u gesrenbHoctsh C.Appenuyca.

Bxraa oTe4ecTBEHHBIX YUEHBIX B PA3BUTHE TEOPUH JIEKTPOIUTHUECKON TUCCOLUALINN.
YcTpaneHue KeCTKOCTH BOAbI Ha IPOMBILIJIEHHBIX MTPEANPUATHSIIX.

Cepnas KuCIoTa — «XJ1e0 XUMUYECKOU MTPOMBIIITICHHOCTH.

Hcnonps3oBanre MUHEPATBHBIX KUCJIOT HA MPEANPUATHIX PA3TUIHOTO MPOQUIIS.
OKcubl ¥ COJIM KaK CTPOUTEIbHBIE MaTepUAIbI.

Hcropus rumca.

[ToBapeHHas coIp Kak XUMUYECKOE ChIPhE.

MHoronukuii kapOOHAT KaJdblUs: B MPUPOJIE, B MPOMBIIIJICHHOCTH, B OBITY.

Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

BupryansHoe MOENMpOBaHNE XUMUYECKHUX MTPOLIECCOB.

DIEKTPOIN3 PACTBOPOB AIIEKTPOIUTOB.

DNEeKTPOIU3 PACIIaBOB JIEKTPOIUTOB.

[IpakTueckoe TmNpUMEHEHHE DJIEeKTpoiu3a: padUHUPOBAHME, TabBAHOIUIACTHKA,
rajgbBaHOCTETHS.

Hcropus nosnydeHus U NpOU3BOCTBA ATFOMUHUS.

DNEeKTPOIUTUYECKOE MOTyYeHNE U paUHUPOBAHUE ME/TH.

Kuznp n gesarenpHoCTh [ J{9BH.

Ponp MeTtaysioB B HMCTOpHUM YETOBEYECKON IUBHIIM3aLMU. VICTOpHs OTEUYeCTBEHHOU
yepHOU MeTaurypru. COBpEMEHHOE METAJUTYPTUUECKOE TPOU3BOJICTBO.

Hcropus oTeuecTBEHHOM IBETHOM METAJUTYpruH. Posib METalioB M CIUIABOB B HAy4YHO-
TEXHUYECKOM IIPOrpecce.

Koppo3us MeTannos u cnocoObl 3alIUThl OT KOPPO3UH.

WueptHble uiu 61aropoHbIe Ta3bl.

Posxnmaromue coim — rajoreHsl.

Hcropus mBeACKON CIIMYKH.
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45.
46.
47.
48.

49.
50.
51.

52.

53.
54.
55.
56.
S7.
58.

Hcropust BOBHUKHOBEHUS U Pa3BUTHSI OPTAaHUYECKON XUMUU.

Kuznb u nestensHocth A.M.byTneposa.

Butanusm u ero kpax.

Ponb oTeuecTBEHHBIX YYEHBIX B CTAHOBJICHMM U Pa3BUTUU MHUPOBOM OpraHHYECKOMN
XUMUU.

CoBpeMeHHbIE MPEACTABICHUSI O TEOPUU XUMUYECKOTO CTPOCHHUSI.

DKOJIOTHYECKHUE aCIEKThl UCIIOJIb30BAHUS YTIEBOAOPOAHOTO CHIPHSI.

DKOHOMHMYECKHE AaCMeKThl MEXIYHApOJHOTO COTPYAHHYECTBA IO HCHOJIb30BAaHUIO
YIJIEBOIOPOAHOIO CHIPBS.

Hcropust OTKpBITHS B pa3paOOTKHU ra30BbIX U HEPTIHBIX MECTOPOXKIEHUN B Poccuiickoit
®denepauuu.

XUMHUs yTIeBOJOPOIHOTO ChIPbs U MOS OyayIiasi mpodeccus.

YT1€BO10pOHOE TOIIIMBO, €r0 BU/bl U HA3HAUECHHUE.

CuHTeTHYeCKHEe KayqyKH: HCTOPUSI, MHOTOOOpa3He U MePCIEeKTUBBI.

Pe3nnoTeXxHMUECKOE TPOU3BOICTBO U €I0 POJIb B HAYYHO-TEXHUUYECKOM IPOrpecce.
CBapouHoOe MPOU3BOJICTBO U POJIb XUMHUHU YTIIEBOJOPOIOB B HEM.

Hedts w ee TpaHCHOPTHPOBKA KaK OCHOBAa B3aMMOBBITOJAHOTO MEXITYHAPOIHOTO
COTPYJIHUYECTBA.
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