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PaGouass mporpamma paspaborana Ha ocHOBe DenepanbHOr0 TroCyAapCTBEHHOTO
00pa30BaTeNbHOTO CTaHAApTa CPEeIHEro MpodeccuOHANbHOIO 00pa30BaHUs MO CIEHUATbHOCTH
23.02.03 Texnuueckoe OOCTY)KMBaHHE W PEMOHT aBToMoOmibHOro Ttpancnopra ([Ipukas
Muno6puayku Poccun ot 22.04.2014 Ne 383 «O6 yrBepxkacHUU (eaepaabHOTO
rOCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTAaHAAPTA CPEAHEr0 MPOQPEecCHOHATHHOIO 00pa30BaHUs
no crnenuanbHocTH 23.02.03 TexHuyeckoe OOCTYy)KHBAaHHE M PEMOHT aBTOMOOUIILHOTO
Tpancnopta» (3aperucrpupoBano B Muntocte Poccun 27.06.2014 Ne 32878) u B COOTBETCTBUU:

- ¢ TpUMEPHOHM mporpamMmMoil o0IIeo0pa30BaTeIbHON AWCIUIUIMHBI XUMHUS IS
npo(ecCHOHANBHBIX ~ 00pa30BAaTENbHBIX OpraHM3alMi  pPEeKOMEHAOBaHHOW  DeaepanbHBIM
rOCyIapCTBEHHBIM  aBTOHOMHBIM  yupexkaeHueM« @DenepalibHbIi  WHCTUTYT  pa3BUTHUSA
oOpazoBanus» (PI'AY «PUPO») B kadecTBE NPUMEPHOW MpOrpamMmbl Ul pealu3aluu
OCHOBHOM TpodeccuoHaibHON oOpa3oBarenbHol nmporpamMmmMbl CITO Ha 6a3e 0OCHOBHOTO OOIIETO
oOpa3oBaHus ¢ IOTy4eHUEM cpenHero odmiero oopazosanus (IIporokon Ne 3 ot 21 mronst 2015
T., PETUCTPAIIMOHHBIN HOMEp perieH3un 386 ot 23 utons 2015 r).

- ¢ llonoxenuem «O mopsake pa3pabOTKH U TpPeOOBaHUSAX K COACPKAHUIO U
O0(QOpMIICHHIO pabOYUX MPOrpaMM Y4eOHBIX IUCIHHIUINH, MpOodEeCcCHOHANbHBIX MOIYyJeH Ha
ocHope ®I'OC B  KpaeBOM TOCYAapCTBEHHOM  OIOJDKETHOM  TPO(ecCHOHATBHOM
o0Opa3oBaTenbHOM yupexIeHuu «HOpHUIbCKHII TEXHUKYM MPOMBIIIJICHHBIX TEXHOJOTHH H
CEpBHUCA», YTBEPKJIEHHBIM IPUKA30M JUpEeKTOpa HOpUIbCKOro TEXHHKyMa MPOMBIIUICHHBIX
TexHOoJIOrui u cepBuca ot 21 gexabpst 2018r. Ne01-11/297.

Opranu3zanusi-pa3padoTUuK: KPAEBOE I'OCYAAPCTBEHHOE BIO/PKETHOE
[MPOD®ECCUOHAJIBHOE YYPEXJEHUE «HOPNJIbCKMNA TEXHUKYM
I[MTPOMBIIIJIEHHBIX TEXHOJIOT'U 1 CEPBUCA»
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MACIHOPT PABOYEH MPOT'PAMMBI YYEBHOU JUCIHUATILIAHBI «Xumus»

1.1. O6aacTe npuMeHeHus1 pado4eil NPOrpaMMbl:

IIporpamma y4yeOHOM IUCHMILIMHBI SIBJIS€TCSI 4YacTblO OCHOBHOW IPOQecCHOHATBHOMN
obOpasoBarenbHoi mporpammbl B coorBercTBUM ¢ DPI'OC mno cnemumansHoctn 23.02.03
TexHuueckoe 0OCITyXKMBaHHE M PEMOHT aBTOMOOMJIBHOTO TpPaHCIOpPTA, BXOJALIEH B COCTaB
ykpynHeHHoH rpynmnsl 23.00.00 TexHuka u TEXHOJIOTUH HA3EMHOT'0 TPAHCIIOPTA.

1.2. MecTo y4e0HOIl TMCHUILIMHBI B CTPYKType OCHOBHOI NpogeccHOHAILHOI
o0pa3oBaTe/IbHOWH MNpPOrpaMMbl: JHCHUILIMHA BXOJIUT B 00I1€00pa3oBaTeNbHbIE LUKIN
OTHOCHUTCS K 0230BBIM 00111€00pa30BaTENbHBIM JAUCIUTLTHHAM.

VYyeOnass aucuuiinHa «XuMHs» — HampaBlieHa Ha  (opMHUpOBaHHE  OOILIUX
KOMIICTeHLMIA:

OK1. TIloHumarp CymIHOCTh W COLUMAIBHYI) 3HAYMMOCTh CBOEH  Oymyriei
CIIELUAJILHOCTH, POSBIIATE K HEW YCTOMYMBBIA UHTEPEC.

OK2. Opranu3oBbIBaTh COOCTBEHHYIO JAESTEIbHOCTb, BHIOMPATH THUIOBBIE METOIbI U
CHOCOOBI BHITTOJIHEHUS TPO()ECCHOHANIBHBIX 33144, OLIEHUBATh UX 3P (HEKTUBHOCTH M KAYECTBO.

OK3. IIpuHuMarh pelieHust B CTaHJAPTHBIX U HECTAHAAPTHBIX CUTYalUsSX M HECTH 3a
HUX OTBETCTBEHHOCTb.

OK4. OcymiecTBiarh MOUCK W HUCHONIB30BaHHE HWHGOpPMALUUA, HEOOXOIUMON s
3¢ (HEeKTHUBHOTO BBHITIOTHEHHS MPOPECCHOHANBHBIX 3a/1a4, MPO(PEeCCHOHAIBHOTO U JIMYHOCTHOTO
pa3BUTHSL.

OKS5.Ucnonb3oBathb MH(pOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B
npohecCuOHaNBHOM NeSTENbHOCTH.

OK6. Paborarte B KOJJIEKTHBE W B KOMaHzae, dPPEKTHBHO 0OOMATHCA C KOJJIETaMH,
PYKOBOACTBOM, OTPEOUTEIISIM.

OK 7. Bpatp Ha ce0s1 OTBETCTBEHHOCTb 3a pabOTy WIEHOB KOMaH bl
(TIOAYMHEHHBIX ), 32 PE3YJIbTAT BHIMOTHEHUS 3a/1aHUM.

OKS8.CamocTosTeIbHO  ONpenesaTh 3a4ayd  NMPOPECCHOHAIBHOIO M JMYHOCTHOIO
pa3BUTHA, 3aHUMATbCcd  CcamMoOoOpa30BaHUEM, OCO3HAHHO  IUIAHUPOBATh  IOBBIIICHHE
KBaJIM(DUKALIHH.

OK9. OpwuentupoBarbcsi B  YCIOBUSIX YAaCTHOM CMEHHOM  TEXHOJOTMU B
pohecCuOHATbHON NeSTENbHOCTH.

1.3. Hesau 1 3aa4M Y4eOHOH AUCHUILINHBI — TPe0OBaHNUS K Pe3yJIbTaTaM O0CBOEHUS
Y4eOHOM IMCUMILINHBI:

Pabouas nporpamma opreHTHpOBaHa Ha JOCTUKEHHE CIIEIYIOMINX IIeJIeH:

— (opMupoBaHue y 0Oy4yarolUXCs YMEHMs OLEHHMBATh 3HAYUMOCTh XHMHYECKOTO
3HAHMS IS KQKJI0TO YEJIOBEKa;

— (hopMupOBaHHe Y 00yUarOIUXCS LIEJIOCTHOTO MPEACTABICHUS O MUPE U PO XUMUHU
B CO3/IJaHUH COBPEMEHHOMN €CTECTBEHHOHAYYHON KapTUHBI MUPA;

— YMeHHMsl OOBACHATH OOBEKTHI M MPOLECCHl OKpY)KaIoLeH AeHCTBUTEIbHOCTH:
MIPUPOJHOM, COLMAIBHON, KYJIBTYPHOU, TEXHUYECKON CPE/bl, UCIIOJIB3Ys ISl ITOTO XUMUYECKUE
3HAHUS;

— pa3BMTHe Yy OOY4YalOIIMXCS YMEHMH pasznuyath (akThl U OLEHKU, CpaBHUBATh
OLICHOYHBIE BBIBOJBI, BUAECTb HX CBS3b C KPUTEPUSIMH OLIEHOK WU CBSI3b KPUTEPHUEB C
ONpeIeIEHHON CUCTEeMOM IIeHHOCTeH, (opMyIupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

— npuodpeTeHne oOy4arOIMMUCS OIbITa pA3HOOOPA3HON NEATENbHOCTH, TO3HAHUS U
CaMOIIO3HAHUs; KIIIOUEBBIX HABBIKOB, MMEIOUIMX YHHUBEPCAIBHOE 3HAUYEHHE A Pa3IMUYHBIX
BUJIOB JESTENLHOCTH (HAaBBIKOB peEIIeHUs MpoOjeM, MPUHATUS pPEHIeHUH, MOMCKa, aHalu3a U
00paboTku MH(OpPMAIH, KOMMYHUKATUBHBIX HAaBBIKOB, HABBIKOB M3MEPEHHM, COTPYTHHUYECTBA,
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0e301acHOro 0OpaIIeHus ¢ BEIIeCTBAMH B TOBCETHEBHOMN JKHU3HN).

B mporpamMMmy BKITIOYEHO coliep:kaHue, HampaBieHHOE Ha (OPMUPOBAHUE Y CTYIIEHTOB
KOMIIETEHIIMHI, HeoOXoauMbIX s kKauectBeHHOro ocBoenust OITOIT CIIO na 6a3e OCHOBHOIO
o0miero o0pa3oBaHusl C MOJIYYEHHUEM CPEJHEro OoOHIero 00pa3oBaHuUs; MPOrPaMMbl OJTOTOBKU
KBTH(DUIIMPOBAHHBIX PA0OUUX, CIYKAIIUX, TPOrPAaMMBbI TIOJITOTOBKH CIECIIHAIUCTOB CPEIHETO
3geHa (IITTKPC, ITIICC3).

Pe3yabTaThl 0OCBOEHHS YU4eOHOI 1M CHMIIIMHBI

OcBoenue coaepxaHusl y4eOHON TUCHUIUIUHBI « XUMHUSA», 00ECIIeUnBaeT JOCTHKEHHUE
CTYJEHTaMH CJIEYIOUINX PE3YJIbTaTOB:

JIMYHOCTHBIX:

— YyBCTBO TOPAOCTH W YBaXCHHS K WCTOPHM W JOCTH)KCHUSM OTEYECTBEHHOM
XUMHUYECKON HAyKH; XUMUYECKU IPaMOTHOE MOBe/IeHUE B MTPo(ecCHOHaAbHOM 1eATeIbHOCTH U B
OBITY IIPH OOpAIICHUH ¢ XUMHYECKUMHU BEIIECTBAMHE, MaTEpHUaIaMH H MIPOILIECCAMU;

— TOTOBHOCTh K NPOJOKEHHUIO OOpa30BaHUS U TOBBIIICHUS KBaIU(DUKAIMK B
n30paHHON Mpo(decCHOHATBLHON ACSITENFHOCTH W OOBEKTUBHOE OCO3HAHUE POJM XHUMHYECKUX
KOMIIETEHIIUH B 3TOM;

— YMEHHE HCIIOJIB30BaTh JIOCTH)KCHUS COBPEMEHHON XMMHYECKON HAYKH M XMMHYCCKUX
TEXHOJIOTHI [IJIsl TOBBIIIEHUS COOCTBEHHOI'O HWHTEIUIEKTYaJIbHOTO pa3BUTHUS B BHIOpaHHOU
npoeCCHOHAIBHON JEATEIHHOCTH;

MeTanpeIMeTHbIX:

— WCTOJIB30BAHUE PA3IMYHBIX BHUIOB IO3HABATCIBLHON JEATCIIBHOCTH W OCHOBHBIX
MHTEJJICKTYadbHBIX Omepanuil (MOCTAaHOBKU 3aJayu, (OpMYIHpOBAHUS THUIOTE3, aHAIH3A U
CUHTE3a, CpaBHCHHS, OOOOIICHWS, CHUCTEMATH3AIMH, BBISBICHUS MPUIMHHO-CICICTBEHHBIX
CBsI3€H, MOMCKa aHalIoroB, (POpPMyIHpPOBaHMUS BHIBOJIOB) JAJISl PELICHUS MOCTABICHHOW 3aJauyw,
MPUMEHEHHUE OCHOBHBIX METOJOB MO3HAHMS (HAOMIOACHUS, HAYYHOTO OKCICPUMEHTA) JUIs
U3YYEHUS Pa3UYHBIX CTOPOH XHUMHUYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMH BO3HUKAET
HEOOXOIMMOCTh CTAJIKMBATHCS B MPOPECCHOHAIBHOM cdepe;

— HUCMOJB30BaHUE PA3TMYHBIX UCTOYHUKOB JIJISl MOJTYYSHHS] XUMUYECKOW MH(pOpMaIuy,
YMEHUE OLEHUTh €€ JIOCTOBEPHOCTh [JJIsi JIOCTHXKEHHUS XOPOILIUX  PE3YyJIbTaTOB B
npodeccuoHabHOU chepe;

NMpeaAMeTHBIX:

— c(hopMHUPOBAaHHOCTh TMPEACTABICHUI O MeCTe XHMHH B COBPEMEHHOW HAay4HOM
KapTUHE MUpA; MMOHUMAaHWE POJIM XUMHUU B (DOPMHPOBAHHWH KPYyrozopa W (yHKIIHOHATHLHOU
TPaMOTHOCTH YeJIOBEKa JIJIsl PEeLIeHHs MPAKTUYECKUX 3a/1a4;

— BJIaJICHUE OCHOBOITOJIATAIONTIMHI XUMUICCKUMHU TOHSATHUSAMH, TCOPHSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHNE XUMHUUYECKON TEPMUHOIOTUEN 1 CUMBOJIMKOI;

— BJIQJICHUE OCHOBHBIMH METOJaMH HAy4YHOTO MO3HAHWS, WCIIOIh3yeMBIMU B XUMUH:
HAOIIO/IEHUEM, OMHMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM; YMEHUuEe 00padaThiBaTh, OOBIACHATH
pe3yNIbTAThl IPOBEJCHHBIX OIBITOB M JIEJIATh BBIBOJBI; TOTOBHOCTH M CIIOCOOHOCTH MPUMCHSITH
METO/IbI TO3HAHUS TIPU PELICHUH MPAKTUYECKUX 3a]1aY;

— c(hOpPMHUPOBAHHOCTh YMEHHUS JIaBaTh KOJUYECTBEHHBIC OIEHKH W IPOHU3BOJUTH
pacueTsl o XUMUYECKUM GopMyliaM U YpaBHEHHSIM;

— BJIAJICHUE TPABWIAMH TEXHHKH O€30MacHOCTH IPU WCIIOIH30BAHUH XHUMHYCCKUX
BEILIECTB;

— chopmMupoBaHHOCTH COOCTBEHHOW TIO3UIIMU 110 OTHOIIEHHIO K XHUMHUYECKOH
uH(pOpMaIIH, TOTYy4aeMON U3 Pa3HBIX HICTOYHHUKOB.

B pesynbprare nzydeHus: yueOHOM TUCIMIUIMHBI 00 YJarONTUHCS TOTDKEH YMeTh:

BaKHeililIMe XUMHYECKHE MOHATHS:

— JmaBaTh OINpEJCIICHUE W OINEPHPOBATH CICAYIONIUMH XUMUYCCKHUMH ITOHATHSIMHU:
BEIIECTBO, XUMHYECKHI dJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAs W MOJEKYJspHas
Macchl, WOH, aUIOTPOINHs, HW30TOMBI, XHUMHYECKash CBS3b, DJIEKTPOOTPHUIATEIHHOCTD,
BaJICHTHOCTh, CTETEHb OKHCIEHHUS, MOIb, MOJIApHAs Macca, MOJSPHBIH 00beM ra3zo00pa3HBIX
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BEIIIECTB, BEIIECTBA MOJICKYJSIPHOTO U HEMOJIEKYJSPHOTO CTPOCHHUS, PACTBOPHI, SJICKTPOIUT U
HERJIEKTPOJIUT, AJIEKTPOIUTHYECKAsl TUCCOLMALINSI, OKUCIUTENb U BOCCTAHOBUTENb, OKUCIICHUE U
BOCCTaHOBJICHHE, TEIJIOBOM S(PQEeKT peakiuu, CKOPOCTb XUMHUYECKOW pEaKIMH, KaTayus,
XUMHYECKOE paBHOBECHE, VIJIEPOAHBIN CKelleT, (yHKIMOHAIbHAs TpyIa, H30Mepus,
TOMOJIOTHS;

OCHOBHbIE 3aKOHbI XHMHU:

— ¢opMyJIMPOBAaTh 3aKOHBI COXPAaHEHHMS MacChl BEIIECTB M IOCTOSHCTBA COCTaBa
BEIIECTB U YCTaHABJIUBATH PUUMHHO-CJIECICTBEHHBIE CBSA3H MEX]Yy COJIEpP:KaHUEM 3THUX 3aKOHOB
Y HaMCAaHUEM XMUMHYECKUX GOPMYI U YPaBHCHHIA,

— YCTAaHABJMBATH OHBOJIOLMOHHYIO CYIIHOCTh MEHJIEJICeBCKOM U COBPEMEHHOI
dbopMynupoBoK neproaudeckoro 3akona JI. 1. Menneneesa;

— 00bSACHATH QU3NYECKUN CMBICT CUMBOJIMKH MEPUOJUYECKON TaOIHIIBI XUMHUUECKUX
anemenToB J[. M. MenneneeBa (HOMEpOB 3JIEMEHTa, NEpUOAA, TPYIIbl) U YCTaHABIMBATh
MPUYMHHO-CJIEICTBEHHYIO CBSI3b MEXJy CTPOCHHEM aroMa U 3aKOHOMEPHOCTSMH W3MEHEHUS
CBOWCTB JIEMEHTOB U 00Pa30BaHHBIX HMH BEILIECTB B MIEPUOJIAX U TPYIIax;

— 1aBaTh XapaKTEPUCTUKY PJIEMEHTOB MaJIbIX U OOJBIINX MEPUOIOB IO UX MOJIOKEHHUIO
B [Iepnonnueckoii cucreme [I. 1. Menneneena,

OCHOBHbIE T€OPHHU XHMHU:

— YCTAHABJMBATh 3aBUCHMOCTb CBOMCTB XMMHYECKHX BEIIECTB OT CTPOCHHUSI aTOMOB
00pa3yromuX X XUMHYECKHUX 2JIEMEHTOB;

AaBaTh XaPAKTEPUCTUKY BAKHEHIIUX TUIOB XUMHUYCCKUX CBSI3€H W OTHOCHUTEIHHOCTH
9TOM TUTIOJIOTUH;

— OOBAICHATH 33aBHCHMOCTh CBOWMCTB BEIIECTB OT HX COCTaBa H CTPOCHUS
KPUCTAIIMYECKHUX PELIETOK;

— (hopMyJIHpPOBATH OCHOBHBIC IMOJIOKEHHSI TEOPUH DIIEKTPOIUTHUECKON TUCCOIMALINT
U XapaKTepUCTHKAa B CBETE€ O3TOH TEOPUU CBOICTB OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
COCIMHEHUH; OCHOBHBIE TIOJOXCHUS TEOPUU XHUMHUYECKOTO CTPOCHHS OpraHHYECKUX
COEIMHEHUH 1 XapaKTepUCTUKA B CBETE ITON TEOPUH CBOWCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIUHEHUH,

BaKHeiillIMe BellecTBa 1 MATEPHAJIbI:

— JaBaTh XapaKTEPUCTUKY COCTaBa, CTPOCHUS, CBOWCTB, TMOJYYCHUS WU NPUMEHEHUS
BaxHemux metamioB (IA u II A rpynm, amoMuHHS, *Kelle3a, a B €CTECTBEHHOHAyUYHOM
npoduiie U HEKOTOPBIX d-3JIEMEHTOB) M UX COCTMHECHHUIA;

— 1aBaThb XapaKTEPHUCTUKY COCTaBa, CTPOEHUS, CBOMCTB, MOTyYEHUS U TPUMEHEHUS
BakHenmux HemetawwioB (VIII A, VIIA, VIA rpynn, a takxke azota u dochopa, yrinepona u
KpEMHUS, BOJIOPO/Ia) M UX COCTUHEHHI,

— JaBaTh XapaKTEPUCTUKY COCTaBa, CTPOCHUS, CBOWCTB, MOJYYCHUS WU NPUMEHEHUS
BaXHEHMIIIMX KIJIACCOB YTJIEBOJIOPOAOB (aJIKaHOB, aJKEHOB, AJIKUHOB, apeHOB) U HUX HauOolee
3HAYMMBIX B HAPOTHOXO3SIICTBEHHOM TUIaHE MPEJICTABUTENCH;

— JaBaTh XapaKTePUCTHKy BaXHEHIIUX TMpEACTaBUTENEeH APYyrux  KJIaccoB
OpPraHWYECKHUX COCTUHEHUI: METaHOIa M ATAHOJIA, CIOXKHBIX 3(DUPOB, KUPOB, MBLI, AJIIACTHIOB
(popmanbaeruioB U aretanpieruaa), KEeTOHOB (aleToHa), KapOOHOBBIX KHUCIOT (YKCYCHOM
KHCJIOTHI, /ISl €CTeCTBEHHOHAYYHOTO TNpO(UIIs TpeacTaBUTENeH APYruX KIAacCOB KHCIOT),
MOHOCaXapuaoB (TJIOKO3BI), JUCaXxapuaoB (caxaposbl), TMOJHCAXapuaoB (Kpaxmaia U
EJUTFOJIO3bI), aHWJIMHA, aMHHOKHUCIIOT, OEIKOB, MCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH,
Kay4yKOB, TJIaCTMAcC;

XUMHYECKHIi SI3bIK H CHMBOJIHKA:

— HMCHOJb30BaThb B Yy4eOHONW U mNpodecCHOHANBHON [eATEIbHOCTH XUMHYECKHX
TEPMHHOB U CUMBOJIKH;

— HA3BaTh W3YYCHHBIC BEIIECTBA M0 TPUBUATBHON WIIM MEXIYHAPOJTHONH HOMEHKIIAType
U OTpaXCHHE COCTaBa ATHX COEAMHEHUH C TIOMOIIBI0 XUMUIECKUX (hopMy;

— O0TPAKATh XUMHUYECKHE MTPOLIECCHI C TOMOIIBIO YPaBHEHUN XUMUYECKUX PEaKIUi;



XUMHYECKHE PEAKIHH:

— 00BSICHAITH CYITHOCTh XMMUYECKUX MPOLIECCOB;

— kjaccupuUUPOBATh XUMUYECKHME PEaKUUHU MO Pa3IuyHbIM IMpPU3HAKAM: YUCIY U
COCTaBy IMPOJIYKTOB WU pEareHToB, TeIuioBoMy 3(ddexTy, HampaBieHHIo, (aze, HATUUYHIO
KaTajan3aTopa, U3MEHCHHIO CTEIICHEH OKHCICHUS JIEMEHTOB, 00pa3yIOIINX BEIIECTBA;

— YCTAHABJIUBATBL IPU3HAKU OOIIEr0 M Pa3IUYHOIO B THUIIOJIOTHHM PEAKUUNA IS
HEOPraHWYECKON U OPraHu4eCKON XUMUH;

— kjaccupuUUpoOBaTh BEIIECTBA M TMPOLECCHl C TOYKH 3pPEHUS OKHUCIICHUS-
BOCCTAHOBJICHUS;

— COCTABJISITH YPaBHEHHM peakiuii C MOMOIIBIO METO/1a JIEKTPOHHOIO OalaHca;

— OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM pEaKkIUuu ¢  IOJOKEHUS
XUMHYECKOT'0 PABHOBECHS OT Pa3IMYHbIX (DaKTOPOB;

XUMHUYECKH A IKCIIePUMEHT:

— BBIMOJIHATh XUMUYECKUH OSKCIEPUMEHT B IOJHOM COOTBETCTBUU C IPaBHIAMU
0€30I1aCHOCTH;

— HaOII01aTh, PUKCUPOBATH M OMUCHIBATH PE3YJIbTAThl IPOBEICHHOTO SKCIIEPUMEHTA;

xuMmnuyeckasi uHpopManms:

— MPOBOJUTH CAMOCTOSITENIbHO MOMCK XUMHUYECKOW HH(OpPMAIMK C UCHOIB30BAHUEM
Pa3IUYHBIX WCTOYHHKOB (HAYYHO-TIONMYJIIPHBIX HW3JIaHWUH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UHTepHeTa);

— UCIOJIb30BaTh KOMIIBIOTEPHBIC TEXHOJIOTHH [ 00pabOTKH U MepeIadynd XMMHUECKOM
uH(pOpMaIIUU U €€ MPEICTABICHHS B Pa3TUYHbIX (hopMax;

pacueThbl 10 XUMUYECKHM GopMyJIaM U YPABHEHUSAM

— YCTaHaBJIMBATh 3aBUCUMOCTb MEXAY Ka4yeCTBEHHOW M KOJIWYECTBEHHON CTOpPOHAMU
XUMUYECKUX 00BEKTOB M MPOIIECCOB;

— pelaTh pacyeTHbIE 337]a4d 0 XUMUYECKUM (POpMyJIaM U YpaBHEHUSM;

npo¢guiabHoe U NPOodecCHOHAIBLHO 3HAYNMOE CO/IepPKAHME:

— OOBSICHATH XUMHYECKHE SBJICHUN, NPOUCXOASIIMX B MpUpone, OBITY U Ha
MIPOU3BOJICTBE;

— ompeaeasiTh BO3MOXKHOCTH MPOTEKAaHUS XUMHUYECKHX MPEBpAIlleHUH B PA3IUYHBIX
YCIIOBHSIX;

— €00J1I01aTh ITpaBUJjIa YKOJIOTMUYECKU TPAMOTHOTO TIOBEICHHS B OKPYXKAIOILIEH CPEJIE;

— OLIEHUBATh BIMSHUS XUMHUYECKOTO 3arpsi3HEHUS] OKPYKAIOIICH Cpelbl Ha OpraHu3M
YeNoBeKa U JIPYTUe KUBBIE OPraHU3MBI;

— colJmoaarh TpaBwia 0€30MacHOro OOpalieHus ¢ TOPIOYUMH U TOKCHYHBIMU
BeleCTBaMH, Ja0OpaTOPHBIM 000pYyI0OBaHHEM;

— NMOAr0TABJMBATHL PACTBOPHI 33JJAHHON KOHIIEHTPAIIMU B OBITY M Ha MIPOU3BO/ICTBE;

— KPUTHYECKH OLEHMBATH JIOCTOBEPHOCTh XUMUYECKOW MH(OPMAIINH, MOCTYMAOLIEH
W3 pa3HBIX UCTOYHUKOB.

1.4. Kou4ecTBO 4YaCOB HA OCBOEHHE MPOrPaMMbl y4eOHO JUCHHUIIHHBI:
MaKCUMaJIbHOU y4eOHOW Harpy3ku oOyuatomierocs — 117 yacos, B TOM 4Hce:
00s13aTeNbHON ayJUTOPHON y4eOHOM HAarpy3KH oOydaronierocs — 78 4acos;
CaMOCTOSITeNTbHON paboThl oOyuatomierocst — 39 4acos.



2. CTPYKTYPA U COAEPXKAHUE YUYEFHOU JUCIHUATLIAHBI

2.1 O0bém yuyeOHOM AUCHMILVIMHBI U BUAbI Y4eOHOH padoThl

Bun yueOHo# padoThI

O0BeM yacoB

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 117
O0s3aTesIbHAsI Ay AUTOPHAs1 YU4eOHasi Harpy3Ka (Bcero) 78
B TOM YHUCIJIE:

IIPaKTUYECKUE 3aHITHS 10
KOHTPOJIbHBIE pabOTHI 3)
CamocTrosiTejibHas padoTa o0yuyarierocsi (Bcero) 39
B TOM YHCIIE:

HccnenoBanne KOHKPETHOW TeMbl UM O(OPMIIEHHE pE3yJIbTaTOB B BHUJE 13
pedepara, 1oknaga, Npe3eHTAUH

Pemenne pacdeTHsIX 3a1a4 M yIPa)KHEHUN 12
OdopmiteHue pe3yabTaToB NPaAKTHUECKUX 3aHATHH 8
[ToaroroBka k audepeHIPOBaHHOMY 3a4eTy 6

[Tpomexxyrounas atrectanus B popme nuddpepeHnnpoBaHHOr0 3a4eTa




2.2 TemaTH4eCcKHii IUIaH U co/iep:KkaHue YUeOHOH TUCHMIIMHBI « XUMUS»

HaumeHoBaHue Coaeprxanue yuedOHOro MaTepualia, JadopaTopHble U MPaKTHYECKUe PadoThl, MPaKTHUYeCKHe 3AHATHS, O0bém YpoBeHb
pa3ziennoB u caMocCTosITeJIbHAasi paboTa 00y4aloluxcs 4acoB ycBOEHHA
TeM
1 2 3 4
BBenenue 1
Copaeprxanue yued0HOro MaTepuajia 1
1 | BBenenue. Hayunsie MeTOABI MO3HAHMS BEIIECTB M XUMHUYECKHUX SBIIEHHHA. Ponb skcmepuMeHTa W Teopuu B 1,2
XUMHH. MoJenupoBaHue XWMHUYECKMX TIPOIECCOB. 3HAYCHHWE XHMMHUU Tpu ocBoeHuM mnpodeccurr HIIO
TEXHUUYECKOT0 npoduist mpodeccnoHamTsHOr0 00pa3oBaHus.
O06mue TpeboBaHUS K OBEIACHUIO 00YYAIONINXCS B KAOMHETE XMMHUU.
Paszpmesn 1. O0mas u Heopranuveckasi XuMms 66
Tema 1.1 OcHOBHbBIE IOHSAATHS U 3AKOHbI XUMUH 8
Conep:xanue y4eOHOro MaTepuaJia 5
1 | OcHoBHbIe MOHATHA XuMuH. BemectBo. Atom. Monekyna. XuMudeckuii 3neMeHT. Ayutotporus. [Ipocteie n 2
CIIO)KHBIE BelecTBa. KaueCTBEHHBIH W KOJIMYECTBCHHBIH COCTAaB BEIIECTB. XWUMHYECKHE 3HAKH U (HOPMYIBI.
OTtHOCHUTENbHBIE AaTOMHAs M MOJIEKYJIsIpHas Macchl. KoinuecTBo BeliecTsa.
Jlemoncmpayuu. Monenn aTOMOB XHMHYECKUX DJIEMEHTOB. MOJIENH MOJEKYT MPOCTHIX M CIIOXHBIX BEIIECTB.
Komnmeknus mpocThIX M CIOXKHBIX BemecTB. HekoTophle BellecTBa KOMUYECTBOM | Moib. Moaens MOJSIpHOTO
o0beMa ra3os.
2 | OcHoBHbBIE 3aKOHBI XUMHH. CTexuoMmeTpus. 3aKOH COXPAHEHUS MAcChl BEUIECTB. 3aKOH ITOCTOSTHCTBA COCTaBa 2
BEIIECTB MOJIEKYJISIDHOW CTPYKTYpPBI. 3aKOH ABOTaJIpo M CIIEICTBUS U3 HETO.
CamocTosiTeibHas padoTa 00yUyalouuxcs: 3
HCCIIe/IOBaHNE KOHKPETHOW TeMbl U OQOpMIICHHE pe3ybTaTOB B BUie pedepara, T0KiIaaa, Npe3eHTANH; PEIICHNE
pacyYeTHBIX 3a/1a4.
Tema 1.2 Ilepuoauvecknii 3axkoH u llepuoanyeckasi cucreMa xumudeckux 3jemMeHToB /[.M1.MeHaesieeBa U CTpOeHUE aTOMAa 8
Coneprkanue yued0HOr0 MaTepHajia S
1 | Ilepuoauueckuii 3axon J.U.Mengeneea. Otkpeitue JI. WM. MengeneeBsiM Ilepuoauueckoro 3akoHa. 2
[epuoamueckuii 3axkon B dhopmynuposke Jl. . Menneneepa. [lepuonuieckast Tabnuia XUMHYECKUX IIIEMEHTOB
— rpaduueckoe 0TOOpaKEHUE MEPUOTUIECKOro 3akoHa. CTPYKTypa MepHOAMYECKOI TaOIUIIbI: TEPHOJIBI (Malbie
1 OOJbIINE), TPYMITHI (TJIaBHAS ¥ MOO0YHAs).
Jlemoncmpayuu. Paznuunsie popmsl [lepronnyeckod cucteMbl xumMudeckux nemenToB J|. 1. Menpeneena.
2 | Ctpoenne atoma u Ilepuognueckuii 3axkon JI. U. MenneaeeBa. AToM — ciiokHast yactuia. Sapo (mpoToHkI 2

U HEUTPOHBI) M 3JIEKTpOHHAs obosnouka. HM3ortombl. CrpoeHue NIEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB




MaJbIX MmepruoaoB. OCOOEHHOCTH CTPOCHHUS JJICKTPOHHBIX OOOJIOYEK aTOMOB DJIEMEHTOB OONBINHX ITEPHOIIOB
(mepexoanbIx sneMenToB). [lonsTre 00 opbutansx. s-, p- u d-opoutanu. DIEKTPOHHBIE KOH(UTYpallMd aTOMOB
XUMHUYecKux sneMenToB. CoBpemeHHas (opmynupoka [lepuognueckoro 3akona. 3nauenue llepuogmueckoro
3akoHa U Ilepumonnueckoil cucreMbl xumuueckux saemeHToB JI. M. MenneneeBa [isi pa3BUTHS HAYKH U
MMOHUMAaHHNsl XUMHUECKOW KapTHHBI MUPA.

CamocTtosiTeqibHast paboTa 00y4arOUXCH: 3

HCCIICIOBAHNE KOHKPETHOM TeMbl M oQopMICHHE pe3ylbTaToB B BHIE pedepara, NOKJIAAa, IPE3CHTaLUH,

COCTaBJICHHE XapaKTEPUCTUK XMMUYECKUX HJIEMEHTOB U3 UX IOJO0XKEHUS B IIEPUOANYECKOM CHCTEME; COCTaBICHHUE

CXEM, NIEKTPOHHBIX U rpaguyeckux GopMya aToOMOB

Tema 1.3 CTpoeHue BeuecTBa 11

Conep:xkanue yueGHOro MmaTepuajia 7

1 | Honnass xumMuveckasi cBsi3b. KaTHOHBI, WX 00pa3oBaHHWE W3 aTOMOB B pe3yJbTaTe Mpolecca OKHCICHUS.
AHHMOHBI, UX 00pa30BaHUE U3 aTOMOB B pe3yjbTaTe Mpolecca BOCCTAaHOBIEHHs. MIOHHAs CBA3b KaK CBSI3b MEXKIY
KAaTUOHAMH U aHHMOHAMHU 3a CUET IEKTPOCTaTHUECKOro NpuTsKeHus. Kitaccudukamust HOHOB: 1O COCTaBy, 3HAKY
3apsia, HaIMYMIO THAPATHOH oOosouku. MoHHBIE KpHcTaluiMdeckue pemeTkd. CBOMCcTBa BEIIECTB ¢ HMOHHBIM
TUIIOM KPUCTAJUINYECKOHN PELICTKH.

Jlemoncmpayuu. Monenp KpHUCTALTUYECKONH pemeTky xiopuaa HaTpus. OOpasibl MHHEpPAIOB C HOHHOMN
KPUCTAJUIMYECKON PEIIETKOM.

2 | KoBajienTHasi XMMH4YecKasi CBsi3b. MexaHu3M 0Opa3oBaHMs KOBAJICHTHOH CBsi3M (OOMEHHBIH M JOHOPHO-
aKLENTOpHBIN).  DIEKTPOOTpHLATENbHOCTh.  KOBasleHTHBIE mMONsipHAs M HemoJjsipHas cBs3u. KpaTHOCTb
KOBJICHTHOM CBs3U.  MoJNeKy/sipHble M aTOMHBIE KpUCTaUIM4ecKkue pemerkd. CBOHMCTBA BELIECTB C
MOJICKYJIAPHBIMH 1 aTOMHBIMHU KPUCTAINIUYCCKUMHA PCHICTKAMU.

Jemoncmpayuu. Mozpenu KpUCTAUIMYECKHX PEIIETOK «CYXOTo JibAay, Hoja, aimasa, rpadura.

3 | Merasuinyeckasi cBs3b. MeTajuinueckasi KpUCTAJUIMYECKAsi PEIIETKAa M METaJUIMYecKas XHMHYECKas CBS3b.
du3nvecKre CBOMCTBAa METAILIOB.

Hemoncmpayuu. Monenu KpUCTAUIMYECKUX PELIETOK Pa3JIMYHBIX METAJJIOB.

4 | ArperaTHble COCTOSIHHSI BellleCTB W BOAOPOAHasi CcBs3b. TBepmoe, >KUAKOE W ra3oo0pasHOE COCTOSHUS
BemtecTB. [lepexon BemecTBa U3 OAHOrO arperaTHOro COCTOsAHU B Apyroe. BogoponHas cBs3b.

5 | Unctble BemecTBa U cMecH. [lorsTrue o cmecu BemiecTB. ['oMorenHslie u reteporeHHsie cmecu. CocTaB cMeceil:
00BEMHAsI 1 MaccoBasl JOJIM KOMIIOHEHTOB CMECH, MAacCOBast OISl IPUMECEH.

6 | Iucnepcunie cucremsl. [loHsatne o nucmepcHoit cucteme. JlucnepcHas ¢aza W AWCHEPCHOHHAS Cpefa.
Knaccudukanus aucnepcHeix cucreM. [loHsATHE 0 KOMUIOMIHBIX CUCTEMAX.

Jemoncmpayuu. OO0pa3Ibl pa3TUIHBIX TUCIIEPCHBIX CUCTEM: IMYJILCUH, CYCIICH3HIA, a9P030JIeii, reeil u 307ei.

KonTpoannas padora Ne 1 o temam 1.1-1.3. 1

CamocTtosiTeqbHast paboTa 00y4ar0OIUXCH: 3

HCCIICOJOBAHUC KOHerTHOﬁ TCMBI H 0(1)OpMJ'IGHI/I€ PE3YyJbTATOB B BHJC peq)epaTa, JAOKJIaJd, MTPC3CHTALNU,
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| odopmIteHHE Pe3yIbTaTOB MPAKTHYECKUX 3aHATHH; pEIIeHNe pacUeTHBIX 33/1a4, IOATOTOBKA K KOHTPOJIBHOU padoTe.

Tema 1.4 Boga. PacTBopbI. DJIeKTPOTUTHYECKAS TUCCONHANMSA 9
Conep:xanue y4eGHOro MaTepuaJia 5
Bona. PacrBopbl. PacrBopenme. Bonma kak pactBoputTenb. PacTBopuMOCTb BeliecTB. HachlleHHBIE,
1 | HeHacBIIEHHBIE, TEPECHIICHHBIE PAcTBOPBHL. 3aBHCUMOCTh PACTBOPHMOCTH Ta30B, XHIKOCTEH W TBEPABIX
BEIIECTB OT Pa3InYHbIX (pakTopoB. MaccoBas 107151 paCTBOPEHHOT'O BELIECTBA.
Hemoncmpayuu. PacTBOpUMOCTH BEIIECTB B Boje. PacTBopeHUE B BOJIE€ CEPHOM KHUCIOTHI M COJIEH aMMOHMUSI.
OO06pa3Iel KPUCTAJUIOTHAPATOB.
2 | DJAEKTPOJUTHYECKAS JHCCOUMMALMSA. DJICKTPOIUTHl M HEINEKTPOIHUTHL. DIEKTPOTUTHYECKAs AUCCOLMALUSL.
MexaHu3Mbl BJIEKTPOIUTUUECKOW JTUCCOUMALMU JUIsl BELIECTB C PA3JUYHBIMU TUIIAMH XHUMHUYECKOW CBS3H.
I'mopaTupoBaHHble W HEruApaTHpoBaHHbIE HOHBI. CTENEHb 3NEKTPONUTHYECKON aucconuanuu. CHUIIbHBIE H
cradple AMeKTpoIuThl. OCHOBHBIE TIOJIOKEHHUSI TEOPHH DIICKTPOIUTUYECKON Arcconuanui. Kucnorel, ocHoBaHUs
Y COJIM KakK 3JIEKTPOJIUTHI.
Jlemoncmpayuu. VicipiTaHue pacTBOPOB JIEKTPOIUTOB M HEAJIEKTPOJIUTOB HA IPEAMET JUCCOLUALHH.
IIpakTHYeckue 3aHATHSA 1
1 (1). [IpuroroBneHue pacTBopa 3aaHHOI KOHIICHTPAIINH.
CamocrosiTeibHas padoTa 00yUyalouuxcs: 3
HCCIICIOBAHNE KOHKPETHOM TeMbl M OQOpMICHHE pe3ylbTaToB B BHIE pedepara, HOKIAAa, MPE3CHTALUH,
odopmIleHHEe Pe3yITbTaTOB MPAKTHYECKUX 3aHATHH, pellieHNe pacueTHHIX 3a/1a4, yIpaKHeHNWH 1o coctaBieHnto PO
Tema 1.5 Kaaccnduxanusi HeopraHnyeckux coeJUHEHN U UX CBOHCTBA 11
Copaepxanne yue0HOro MaTepHuaJia; 5

1

Kucaorsl m ux cBoiicTBa. KUCIOTBI Kak 3JIEKTPOIMTHI, HMX KIACCH(PHUKAIMS I10 Pa3IUYHbIM IPU3HAKAM.
XWMHYECKHEe CBOWCTBA KHCIOT B CBET€ TEOPUU DJIEKTPOJUTUYECKON IHUCCOIUAIUU. OcobeHHoCTH
B3aMIMOJICHCTBUS KOHIIEHTPUPOBAHHOW CEPHON M a30THOM KUCIOT ¢ MeTautaMu. OCHOBHBIE CITOCOOBI TIOyUYEeHHSI
KHCIIOTEL.

Hemoncmpayuu. B3anMoJelicTBUE a30THOM U CEPHOM KHUCIIOT C METAJJIaMU.

OcHoBaHusl M UX CBOiicTBA. OCHOBaHMS KaK JJICKTPOJMTHI, X KIaCCU(UKALUSA O Pa3IMYHBIM MPU3HAKAM.
XVWMUYEeCKHe CBOWCTBA OCHOBAaHWUI B CBET€ TEOPUU DJIEKTPOIUTHYECKON amcconmanud. PasmoxkeHue
HEPaCTBOPUMBIX B BOJIe OCHOBaHM. OCHOBHBIEC CIIOCOOBI TOTYyUEHUST OCHOBAHHUIA.

Jemoncmpayuu. Ilonydenne u cBoricTBa aM()OTEPHOTO THAPOKCHIA ITMHKA.

Coau u ux cpoiictBa. Conu kak 31eKTpoauThl. Coiu cpeHHe, KHUCIbIE U OCHOBHBIE. XMMUYECKUE CBOMCTBA
COJIeH B CBETE TEOPHH AIICKTPOIUTHYECKOM Arccoranui. CrocoObl momydenus conei. ['maponus coneit.
JHemoncmpayuu. HeoOpatumbiii rupoan3 kapOua kaubiys. OOpaTuMBbIN THIPOJIA3 COCH Pa3IMYHOrO THUIIA.

Oxcuapl m ux cpoiicrBa. CojeoOpasyioniye M HecosieoOpasyromue okcuibl. OCHOBHBIC, aM(pOTEpHbIE H
KHCIIOTHBIE OKCHJIbI. 3aBUCHUMOCTh XapaKTepa OKCHJIAa OT CTENeHH OKHCICHHS OOpa3yIoIEro €ro MeTajia.
Xumuueckue cBoiicTBa okcuioB. [lomydyeHne oKcuoB.
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IIpakTHYecKue 3aHATHSA 2
1(2). NzydueHue CBOWCTB KHCIIOT W OCHOBAaHHUM (HCIBITAHHE PACTBOPOB KHCJIOT MHAMKAaTOpamu. BiaumoelicTrue
METAJIJIOB C KHCIOTaMH. B3anMonelicTBIE KHUCIOT ¢ OKCHAAMH METaUIoB. B3anMonelcTBIuE KUCIOT ¢ OCHOBAHUSMU.
BzaumoneiicTBue KUCIOT ¢ cosiMu. HcbiTaHUE pacTBOPOB Iliesiouel MHAUKaTopaMu. B3anMmoieiicTBre 1enoyeit ¢
consmu. Pa3noxeHne HepacTBOPUMBIX OCHOBaHUI).
2(3). Msyuenue cBo#cTB coneil (B3aMMOMAEHCTBHE COJiell ¢ MeTaulaMd W APYr ¢ ApyroM. [Hapoim3 coseit
pPa3IMIHOTO THIIA).
Koutpoannast padora Ne2 «PactBoprl. Omnektponutudeckas auccommanus. Kiraccnmdukaius HeopraHHIeCKHX 1
COEMHEHUI U NX CBOWCTBAY
CamocTtosiTeqibHast paboTa 00y4aroIUXCH: 3
WCCIIEIOBaHNE KOHKPETHOW TeMbl W OQOpMIIGHHWE pe3ynbTaToB B BUIe pedepara, MOKIaNa, IPE3CHTAINH;
oopMIIeHHE PEe3yNbTATOB NMPAKTUYECKUX 3aHATHH;  peIIeHHe PAaCUeTHBIX 3aJa4, MOATOTOBKAa K KOHTPOIBHOW
pabore.

Paznes 1.6 Xumnueckue peakuumn 7
Copaepxanne yueOHOr0 MaTepHaJIa 5

Knaccupukanms xumuueckux peakuuil. Peakuum coeguHEHUs, Ppas3iIoKEHUs, 3aMelleHHs, OOMeHa.
1 | Karanutnueckue peakuumu. OOpaTuMble W HeoOpaTuMble peaklHud. |'OMOTeHHBIE W TeTePOreHHBIE PEaKIIUH.
DK30TEepMHUUECKUE U IHJOTEPMHUUECKUE peakuuu. TeroBoil 2 ekt XuMuiecknx peakiuid. TepMoxumMuueckue
YPaBHEHUSI.

Hemoncmpayuu. ITpumepsl HEOOPaTUMBIX PEaKIUii, HAYIIMX ¢ 00pa30BaHUEM OCAJKa, Ia3a, BOJBL.
Jlabopamopnvie onvimer. Peakiys 3aMellieHNsI ME/IU JK€JIE€30M B PacTBOPE MEIHOTO Kynopoca. Peakuuu, unyiue
c o0pa3oBaHHMEM 0OCaJIKa, ra3a, BOJIBL.

2 | OKUCIUTEILHO-BOCCTAHOBUTEIILHEBIE pcaKknunu. CrerieHb  OKHCJICHMSL. OxucnuTelb W BOCCTAaHOBIICHUE.
BoccranoBuTennbs U OKHCIICHHE. MeTOIl SJICKTPOHHOI'O Oamanca JJIs1 COCTaBJICHHUA ypaBHeHI/Iﬁ OKHCJIIUTCIIBHO-
BOCCTaAaHOBHUTCIIBHBIX peaKHHﬁ.

3 | Ckopocth xuMuueckux peakiuid. IloHsSTHE O CKOPOCTHM XWMHUYECKMX pEakUuil. 3aBHCHMOCTb CKOPOCTH
XMMUYECKUX PEaKIMi OT Pa3IUuHBIX (PAKTOPOB: MPHPOIBI PEArHPYIOMIMX BELIECTB, HMX KOHLEHTPALUH,
TEMIIEPATyphl, MMOBEPXHOCTH CONPHUKOCHOBEHHUS W WCIOJb30BaHMSA KaTanuzaropoB. Kartamus. ['omorennsle u
reTeporeHHble Katain3aTopbl. NTHruOUTOpEI.

Jemoncmpayuu. 3aBUCUMOCTb CKOPOCTH PEAaKIMH OT MPHUPOABI pPEarupyrolmMx BelecTB. B3aumMopeilicTeue
pacTBopa CEpHOW KHUCIIOTBI C PacTBOPaMHU THOCYIb(ara HATPUS Pa3IMYHOW KOHIEHTPAIMU W TEMIIEPaTyphI.
3aBUCHMOCTh CKOpPOCTH XHMHYECKOW pEaKkIUu OT TNPUCYTCTBUS KaTaju3aTopa Ha TMPHUMEpPE pas3ioKeHUs
MEepPOKCHA BOAOPOa ¢ MOMOIIBIO JUOKCHA MAPTaHLa.

Jlabopamopnvie onvlmpl. 3aBUCUMOCTb CKOPOCTH B3aWMOJICHCTBHUSI IIMHKA C COJSIHOW KHCJIOTOW OT ee
KOHIIEHTpAIMH. 3aBUCHMOCTh CKOPOCTH B3aWMOJEHCTBHS COJITHOM KHCIIOThI C METAJUIAMH OT UX MPHUPOJIBL.

4 | ObpatuMocTh XHMMHUYECKHX peakuuil. OOpaTuMble W HeoOpaTHMBbIe peakUWH. XUMHUYECKOE pPaBHOBECHE U
CIIOCOOBI €0 CMELIEHUSL.
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CamocTrosiTeqibHasi paboTa 00y4aroIIUXCH:
HCCIIeIOBaHNE KOHKPETHOM TeMbl U OQOpMIICHHE pe3ybTaToOB B BuAe pedepara, qokaaaa, Mpe3eHTAMN; PELICHNUE
pacyeTHBIX 3a1a4 1 ynpaxaeHuii OBP.

Pazpen 1.7 Mertajuibl 1 HeMeTAJLJIbI 12
Coneprxanue yueOHOT0 MaTepuajia 4
1 | Metamabl. OcoOEHHOCTH CTPOCHHSI aTOMOB M KpuctaiwioB. Pusnueckue cBoiictBa MeTayioB. Knaccudukamms

METAaJUIOB 110 Pa3IMYHBIM MPU3HAKaM. XHMHUYECKUE CBOMCTBA METAIOB. DJICKTPOXUMHUYECKUH s HAPSHKEHUH
MetaiioB. Meramorepmusa.  OO0mue cnocoObl  TONMy4eHHs MeTawioB. [loHsATHE O MeTaluIypruu.
[MupomMeTammyprus, THAPOMETAILUTYPIHSI U DIIEKTpoMeTaILTyprus. CIUTaBbl YepHBIE U I[BETHBIE.

Hemoncmpayuu. Komnekuuss MeTalioB, CIUIABOB METAJUIOB. B3amMmoneldcTBHE METAJIOB C HEMETaJUIaMH.
I'openue meTtannos.

2 | Hemeranabl. OcoOEHHOCTH CTPOEHHUS aTOMOB. HeMmeramnisl — mMpocCThie BeMIecTBA. 3aBUCHUMOCTH CBOICTB
TaJIO'€HOB OT HUX ITIOJIOKCHUSA B HepI/IOI[I/I‘IGCKOI\/'I cucreMe. OKHCIUTENBHBIE ¥ BOCCTAHOBHUTEILHEIE CBOMCTBA
HEMETAJIJIOB B 3aBUCUMOCTHU OT UX IIOJIOKCHUSA B PAAY SJICKTPOOTPULATCIIBHOCTH.

Jlemoncmpayuu. Komnexuns HemetamuioB. ['opeHre HemeTauioB. BrITeCHEHNEe MeHEe aKTUBHBIX TAJIOT€HOB W3
pPacTBOPOB WX colieil 6oyiee akTHBHBIMHU T'aJIOTeHAMH.

[pakTnyeckune 3aHATHS 2

1 (4). PemieHue SKCIEpUMEHTAIBHBIX 33/1a4 TI0 HEOPTraHUYECKOI XHMUH.

KonTposnnas padora Ne3 1o kypcy o0Iieli 1 HEOpraHMYECKON XUMUH. 1

CamocTosiTeibHas padoTa 00yUyalouuxcs: )

WCCIIeIOBaHNE KOHKPETHOW TeMbl W OQOpMIIGHHWE pe3ylbTaToB B BUIe pedepara, JHOKIana, IPE3CHTAINH;

odopmIleHUE Pe3yTbTaTOB MPAKTHYECKUX 3aHATHH; TIOJTOTOBKA K KOHTPOJIBHOI pabdoTe.

Pazpnen 2. Oprannyeckasi XuMusi 44

2.1. OcHOBHBIE IOHATHUS opramlqecxoﬁ XUMHUH U TEOPUSA CTPOCHUA OPTaHHYCCKUX COCI[I/IHCHI/lﬁ

Copaepxanne yueOHOr0 MaTepHasa

1 l'[peleeT opraanecxoifl XUMHUH. HpPIpO,E[HLIe, HUCKYCCTBCHHBIC W CHUHTCTHUYCCKHUC OPTraHUYCCKHE BCHICCTBA.
CpaBHeHI/Ie OpPraHnvyeCKuX BCUICCTB C HCOPraHNMYCCKUMU. Banentaocts. XuMHUeCKOe CTPOCHHE KaK IOpAI0K
COCAUMHCHUSA ATOMOB B MOJICKYJIBI 10 BAJICHTHOCTHU.

2 | Teopusi cTpoeHust opraHuyeckux coeanHeHuii A.M.ByTtiepoBa. OCHOBHbIE MTOJIOKEHUS TEOPUU XUMHUYECKOTO
ctpoenus. Mzomepus u n3oMepbl. XUMUYecKre (HOpMYIIbl 1 MOJIETH MOJIEKYJI B OPTraHUYECKOW XMMHUU.
Hemoncmpayuu. Mopenu MOJIEKyJ H30MEPOB OPraHUIECKUX BEIIECTB.

Jlabopamopnusie onvimul. VI3roToBieHne MoJelel MOJIEKYJ OPraHUYECKHX BEILECTB.

3 | Knaccupukanus opranuyeckux BemecTs. Knaccudukanys BemecTB Mo CTPOSHHUIO YIIIEPOAHOTO CKENeTa U
HaTM4UI0 QYHKIIMOHAIBHBIX TpyIi. ['oMonoru u romonorus. Hawana nomenkmarypsr [UPAC
Jemoncmpayuu. Monenu MOIEKyJ TOMOJIOTOB OPraHUYECKUX BEIIECTB.

4 | Knaccudukanuss peakuuii B opranumveckoi xumuu. Peakuum npucoennHeHus (TMOPUPOBAHUS,
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raJOreHUPOBAHUS, THAPOTaJOrCHUPOBAHUS, THIApATAINH). Peaknmu  oTmervieHns  (IeruapUpOBaHUS,
JIETUPOTaJIOTCHUPOBAHNS, Ieruaparanun). Peaknuu 3amenienus. Peakin nsomepusanuu.

CamocTtosiTeqibHast paboTa 00y4aroIUXCH: 2
HCCIIeIOBaHNE KOHKPETHON TeMbl U 0(hOpMIIEHHE PE3yJIbTaTOB B BUIE pedepaTa, JOKIaAa, IPE3CHTALNH; PELICHNE
YOpa)XKHEHUH 10 M30MEepuH, KIaccu(UKaluy 1 HOMEHKJIATYPe OPTaHNUECKUX COSIMHEHUH.

Tema 2.2. YriieBo1opoabl M X NPUPOAHBIE HCTOYHUKH 13
Coaep:xanue yueOHOr0 MaTepuaja 7
1 | AnkaHbl.AJIKaHbI: TOMOJIOTHYECKUH Psijl, M30MEPHUS U HOMEHKJIATypa alKaHOB. XMMHYECKHE CBOHCTBA aJIKaHOB

(MeraHa, 3TaHa): IOpPEHHUE, 3aMEIICHHUE, DPA3JIOKCHME, NerHipupoBaHue. lIpuMeHeHHE alKaHOB Ha OCHOBE
CBOJCTB.

2 | AnkeHbl. OJTWIEH, €ro TOJy4YeHHEe (JAETHIPUPOBAHMEM 93TaHa, JACMOJMMEpH3alUeH  MOJMITHIICHA).
l'omonornyeckuil psig, W30MEpHs, HOMEHKIATypa QJIKEHOB.  XHMMHUYECKHE CBOWCTBA 3TUJIEHA: TOpEHUe,
KaueCTBEHHBIE peakiuu (oOeclBeunBaHHEe OpOMHON BOJBI W pacTBOpa IIEpPMaHTaHATa Kallks), THApaTaIlus,
nonuMmepusanud. [lpuMeHenne sTuIeHa Ha OCHOBE CBOMCTB.

Hemoncmpayuu. IlonydeHue sTuineHa peakuuedl aermaparauud 3TaHona. OTHOIIEHUE 3THIEHA K PacTBOPY
NepMaHraHara Kajausl.

3 | Anennl m kayuyyku. [loHsTHE O JMEHaX Kak YIJIEBOJOPOAAX C JBYMs JBONHHBIMU CBS3siMH. CONpshDKEHHBIC
JTUeHbl. XHMMHUYECKUE CBoMcTBa OyTamueHa-1,3 u u3onpeHa: o0ecIiBeUrBaHue OPOMHON BOBI M TOJIMMEPHU3AIUs
B Kayuyku. HarypaibHbII U CUHTETHYECKHE KayuyyKu. Pe3nHa.

Jemoncmpayuu. Konnekuus Kaydyka U IpOAYKTOB ero nepepabotku. PasnoxkeHne kaydyka npy HarpeBaHuH.

4 | AnkuHbl. AneTtwieH. XWMHUYECKHE CBOWCTBA AaleTWIEHA: TOpeHHe, oOeclBeYHBaHUE OpPOMHOW BOJIbI,
MIPUCOEAMHEHUH XIOPOBOIOpOAa U ruApatanys. [IpuMeneHune aneTuieHa Ha OCHOBE CBOWCTB.

Jemoncmpayuu. [lonydeHne aneTuieHa TUAPOIN30M KapOuia KaJlblsi, OTHOLICHHE K PacTBOPY II€pPMaHraHaTta
KaJusl.

5 | Apennl. benzon. Xwumuyeckue CBOHCTBa OCH30J1a: TOPEHHUE, PEaKIMH 3aMelleHus (TajJoreHUpPOBaHUE,

HutpoBanue). [IpuMenenne OeH3071a HA OCHOBE CBOMCTB.
Jemoncmpayuu. OtHomeHne O€H30J1a K pacTBOPY IepMaHraHara Kajiusi 1 OpOMHO BOJBI.

6 | [IpuponHbIe HCTOYHUKH YIJIEBOAOPOAOB. [IprpoaHbIil Ta3: cocTas, IpUMEHEHHE B KauecTBe TorunBa. HedTs.

Cocras u nepepabotka HepTH. [leperonka Hedru. HedrenmpomyKThl.
Jemoncmpayuu. Konnexuusi o6pa3inoB HeTH M NPOJYKTOB €€ nepepaboTKH.

IIpakTH4eckue 3aHATHS 1

1(5). OsmakoMmIIeHHE ¢ KOJUIEKITHEH 00pa3IioB HEPTH M MIPOJAYKTOB €€ MepepabOTKH.

KonTposnHas padota Ne 4 «YTII€eBOIOPOABI». 1

CamocTtosiTeqbHast paboTa 00y4ar0OIUXCH: 4

HCCIIeI0BaHNEe KOHKPETHOW TeMBI M 0(OpMIICHHE Pe3yJIbTaTOB B BUE pedepaTa, T0KIaaa, NPE3CHTALNH; PELICHUE
pacueTHBIX 3aJ1a4 ¥ YIPAKHEHHH 110 HOMEHKIIATYpE M U30MEPHH, MOJITOTOBKA K KOHTPOJILHOU paboTe.
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Tema 2.3. Kucio

oacoaepKamme OpraHu4eCKue COCANHCHUS

13

Conep:xkaHue y4eGHOro MaTepuaJia:

1

CnupThl. [lomyuenue sTaHonma OpOKEHUEM TUIFOKO3BI M THIpaTanueil sTuieHa. [ MapokcuibHAs TPYIIa Kak
¢yakmmonanpHag. [loHATHE O TpeneNnbHBIX OJHOATOMHBIX CIUPTaX. XHWMHYECKHE CBOMCTBA STaHONA:
B3aMIMOJICMCTBHE C HaTpreM, 00pa30BaHMe MPOCTHIX M CIOXKHBIX 3(UPOB, OKHCICHNE B anmbaerua. [lpumenenue
STaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJM3M, €r0 MOCJEICTBUS JJIs OpraHu3Ma YejIoBeKa U MPeAyIpekIcHUE.
['munepun Kak mpeAcTaBUTENb MHOTOATOMHBIX CHUPTOB. KauecTBeHHas peakivsi HA MHOTOATOMHBIE CITUPTHI.
IIpumeHnenue riaunepuHa.

Jemoncmpayuu. Oxucnenue cnupTa B anbaerua. KauecTBeHHbIE peaKIIi HA MHOTOATOMHBIC CITUPTEHI.

®enon. dusnyeckne W XUMHUUECKHE CBOHCTBa (eHona. B3anmmHoe BmusHHE aTOMOB B MoOJjeKyne (eHoma:
B3aMIMOJICMCTBYE C TUAPOKCHIOM HATPHA U a30THOM KkucnoToil. [IpuMenenue peHoma Ha OCHOBE CBOMCTB.
Jlemoncmpayuu. PactBopumocTts (peHona B Bone. KadecTBeHHBIE peakiinu Ha (heHOI.

Aabaeruasl. [lonstie o0 ampaerugax. AJbJeruaHas Tpynna Kak QyHKOuoHambHas. DopmaibIerug M ero
CBOMCTBA: OKUCIIEHHE B COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOUIMM crupT. [lomyueHue
QJIBJICTUIOB OKHCIICHHEM COOTBETCTBYIOLIMX ciupToB. IIpumenenue ¢popmanbaernaa Ha OCHOBE €r0 CBOMCTB.
Jemoncmpayuu. Peakuys «cepeOpsSHOrO M MEAHOTO 3epKaja». OKUCIICHHE aJIbIECTHIOB B KUCIIOTY.

Kapo6onoBsie kuciaothl. [loHsTHE 0 KapOOHOBBIX KucIoTaX. KapOokcuiibHasi rpymma Kak (yHKIHOHAIbHAS.
l'omonornyeckuil psig MpeAeNbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lomyueHne KapOOHOBBIX KHCIOT
OKHUCIIGHUEM aJbJCTHI0B. XWMHUYECKHE CBOMCTBa YKCYCHOW KHCIIOTBL OOIIHME CBOWCTBA C MHHEPAIHLHBIMU
KHCJIOTaMHU U peakius stepudukaiu. [IpuMeHeHre YKCYCHOM KUCIIOTHI Ha OCHOBE CBOWMCTB. BhICIINE KUPHBIC
KHMCJIOTBI Ha IPUMEPE NAJIbMUTUHOBOM U CTEAPUHOBOM.

Caoxnble 3¢gupsl u skupbl. [lonydenue cnoxsbeIx 3¢upoB peakuueil stepuduraunu. Ciaoxsble 3Qupb B
npupoae, ux 3HaudeHue. llpumeHeHue cIOXHBIX 3(QHUPOB HAa OCHOBE CBOMCTB.JKHpBI Kak CIIOKHBIE 3(QHPHI.
Knaccudpukanms kupoB. XUMHYECKHE CBOWCTBA JKHPOB: THUAPOIM3 M THAPHPOBAHUE S>KUJIKHX SKHAPOB.
IIpuMeHeHune KUPOB HA OCHOBE CBOMCTB. Mblna.
Jemoncmpayuu. Konnexuus 53pupHBIX Macel.

YraeBoabl. YTieBobl, X Kiaccudukanus: MoHocaxapuasl (MI0Ko3a, GppykTosa), aucaxapuibl (caxaposa) u
nonucaxapuabl (Kpaxmanl W Ieurronosa). [moko3za — BEIIECTBO C JIBOMCTBCHHOM (QyHKIMEeH —
QITBJCTHIOCITUPT. XHUMHUYECKUE CBOMCTBA TJIFOKO3bI: OKHCJICHHE B TIIFOKOHOBYHO KHCIIOTY, BOCCTAHOBJICHHE B
copour, cnuproBoe OpoxkeHue. [IprMeHeHWe TIIOKO3bI HA OCHOBE CBOWCTB. 3HAYCHUE YIJICEBOJOB B KUBOU
npupoac ¢ XHU3HM 4YCJIIOBCKA. IlonsTHe O p€akuudax IOJUKOHACHCAIIUKM W TUAPOJIM3a Ha NIPHUMEPE
B3aMMOITPEBPAILICHHN: TIFOK03a «>TIOJIMCaXapul.

Jlemoncmpayuu. OxuciieHre TIIFOKO03BI 10 KUCIOTh. KauecTBeHHas peakIus Ha KpaxMal.

IIpakTH4eckue 3aHATHS

1(6). M3yuenue cBOWCTB KMCIOPOIOCOICPIKAIIMX YIIIEBOJOPOIOB (PaCTBOPEHHUE TIINIIEPUHA B BOJIE U
B3aMMOJEHCTBHE C TUAPOKCUIOM Meau. CBONMCTBA YKCYCHON KUCIIOTHI. J|0Ka3aTeNnbCTBO HEMPENEIBHOTO XapaKkTepa
XKHUJKOro xupa. BzanmoercTBre TIIIOKO3bI M CaXapo3bl C THIPOKCHIOM MEIN)
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KonTtposasnas padora Ne 5 «Kucnopomocoaeprkaiiue yriaeBo10poabhy

[=Y

CamocTtosiTeqibHast paboTa 00y4aroOIUXCH: 4

HCCIieIOBaHNEe KOHKPETHOW TeMBI M 0 OopMIICHHE pe3ybTaToOB B BUje pedepaTa, J0KIaaa, Ipe3eHTaUH;

oopMiieHHe pe3ynbTaTOB MPAKTHUECKUX 3aHATHUH; PEIICHUE PACUCTHBIX 3aJau U yIIPAKHEHUH 110 HOMEHKIIATYpe U

N30MEPHH, IOATOTOBKA K KOHTPOJIBHOU paborTe.

Tema 2.4. AzoTconep:kamue opraunyeckue coequHenusi. lloaumepsl 11
Copep:xkanue y4e0HOro mMaTepuaJja: 5
1 | AMunbl. [lorstre 06 ammnax. Ammdarndeckre amMuHBI, UX KilaccH(UKandsg W HOMEHKIATypa. AHWIMH Kak

oprannueckoe ocHoBaHue. [lonyuenne annnuHa u3 HuUTpoOeHsona. [IpuMeHeHne aHnnHa Ha OCHOBE CBOICTB.
Jemoncmpayuu. BzanmoseiicTBie aMMHaKa U aHWIMHA C COJISIHOW KUCIIOTOH. Peakums anuianHa ¢ OpoMHOMN
BOJIOM.

2 | AMUHOKHCJIOTBI. AMMHOKHCIOTHI Kak aMdoTepHble OU(PYHKIMOHAJIBHBIE OPraHUYECKUE COCTUHEHHUSL.
XUMHYECKHE CBOWCTBA aMHHOKHCIOT: B3aUMOACHCTBHE C IIEIO0YaMHM, KHUCIOTAMHU U IPYT C IPYroMm (peakius
HOHI/IKOHILCHC&HI/II/I). HCHTI/I}IH&H CBA3b U INOJIUIICTITUBI. HpI/IMCHeHI/IC AMHMHOKMCJIOT Ha OCHOBE CBOMCTB.

Jemoncmpayuu. JlokazaTeabcTBO HUIMYKS (YHKIMOHAJIBHBIX ITPYIII B PACTBOPaX aMUHOKHCIIOT.

3 | beaku. llepBuunasi, BTOpWUYHAs, TPETHYHAS CTPYKTYyphl OenkoB. XWMHYECKHE CBONCTBA OEIIKOB: TOpEHHE,

JIeHaTypallus, TUAPOJIU3, IIBETHBIC peakiiuu. bruonornyeckue pyHKIUU OCIKOB.

Jlemoncmpayuu. PactBopeHue u ocaxieHue 0enkoB. [[BeTHBIC peakiiuu OEIKOB.

JlaboparopHusie ombiTEl. PactBopenue OenkoB B Bome. OOHapykeHHE OENKOB B MOJOKE M MACHOM OYJbiOHE.
Jenatypanusi pacTBopa O€JIKOB.

4 | Moaumepsl. benku u nonucaxapuap! Kak OHOMOTMMEPEI

5 | Ilnactmaccesl. [logyueHue MOTUMEPOB pEaKIMEH MOJMMEPU3AINHA U TOJUKOHIEHCAIINU. TepMOIUTaCTUYHBIE U
TEepMOpEaKTUBHBIE IIacTMacchl. [Ipeacrasureny mmactmacc.

Jemoncmpayuu. Konnekuus njactmacc.

6 | Bosiokna, ux kinaccudukaius. [lonydenue BoaokoH. OTAeNbHBIC IPEICTABUTEIN XUMHUUECKUX BOJIOKOH.
Jlemoncmpayuu. Konnexuus BojoKoH. ['opeHHe NTHYBETo Nepa v MIePCTSIHOM HUTH.

IIpakTHYeckue 3aHATHSA 3

1 (7). Pacnio3HaBaHue IJIaCTMACC U BOJOKOH.

2(8). Pemienune dKCIIepUMEHTAIBHBIX 3a/1a4 Ha HICHTH()UKAIINIO OPraHMYeCKUX COCTUHEHH.

CamocTtosiTeqbHast paboTa 00y4arOIUXCH: 3

HCCIIeIOBAaHNE KOHKPETHOM TeMbl M oQopMIeHHE pe3ylbTaToB B BHIE pedepara, HOKIAAa, MPE3CHTALUH;

odopmileHHE Pe3yIbTATOB MMPAKTUUECKUX 3aHATHH; PpEIIeHNEe pacueTHBIX 337a4 U YIpaKHEHUI 10 HOMEHKIIAType 1

M30MEpHH.

O000menne 3HAHMI 0 Kypcey xumnu. JInddepeHnnpoBaHHbIi 3a4eT. 6
Coaep:xanue yueOHOr0 MaTepuaja: 1

O06001TIeHNe B CHCTeMAaTH3aIlis 3HaHUH M YMEHHUH 110 HEOPTaHMIECKOW XUMHUH
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CamocTrosiTeqibHAsE padoTa 00y4arOLIUXCH:
T depeHINPOBAHHOMY 3a4ETYy.

pelleHne pacueTHBIX 3ajad ¥ yIpakKHEHUH;

IOoATOTOBKAa K

JAuddepennupoBaHHbIii 3a4eT
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3. YCJOBMUS PEAJIM3AIIAN YYEBHOM JJUCHUILIAHBI
3.1. Tpe6oBaHus K MaTepUATbHO-TEXHUYECKOMY 00ecnedeHHI0

Peanmuzanmss  y4eOHON  JUCHMIUIMHBI ~ OCYIIECTBISETCS B~ y4yeOHOM KaOHWHeETe
«XuMuD».

O6opynoBanre y4eOHOTO KaOWHETa:

—I0CaJ0YHBIE MECTa MO KOJHYECTBY O0yJarONIHXCS;

— pabouee MecTo Mpero1aBaTels;

— KOMIUICKTHI JUIAKTHYECKUX CPEACTB O0YyUCHHS.

— PEaKTHBBI, IOCYAa, 000PYIOBAaHUE IS TPAKTUYECKUX U Ja00paTOPHBIX padoT.

Texnndeckue cpeacTa 0OydeHHUS:

— BHJICOTEXHUKA;

— KOMITBIOTEP JUTSI IPENOoAaBaTes;

— MYJIbTUMEIUA-TIPOEKTOP;

— 9KpaH HACTEHHBIH.

3.2. HNudopmanuonHoe odecrnevyeHue 00ydeHus

OcHOBHbBIE HCTOYHUKH:

1 Tabpuensun O.C. Octpoymor WM.I'. Xumus s npodeccuii ¥ crenuaibHOCTEH
TeXHHYECKOTO mpoduiis: yueOHuK: pekomernaoBano OI'Y «DUPOy». — M., OULL «Akanemus»,
2017.

2 T'abpuensa O.C. Xumwus. [Ipaktukym: ydeOHoe mocobue: pekomeHmoBano DI'Y
«DOHUPO». — M., ONL] «Akanemus», 2016.

3 Tabpuensn O.C. Xwumumsa. 10 k1. ba3oBelii  ypoBeHb: y4eOHUK  UIs
o01ieo0pa3oBaTenbHbIX Yupexaenuii. — M., 2017.

4 Tabpuensn O.C. Xumumsa. 11 xin. ba3oBblii  ypoBeHb: y4yeOHMK IS
o011eo0pa3oBaTenbHbIX Yupexaenuii. — M., 2017.

JlonoJiHUTEe/IbHbIE HCTOYHUKM:

1 TI'abpuenssu O.C. Octpoymo W.I'., Beenmenckas A.I'. OOmas Xxumus B TecTax,
3ajauax, ynpaxHeHusx. 11 ki.: yaeOHoe mocoOue st 001eo0pa3oBaTeIbHBIX YUPEKIACHUN. —
M., 2015.

2 T'abpuensa O.C. OctpoymoB WN.I'., OctpoymoBa E.E. Oprannyeckas Xumusi B TecTax,
3a/ayax, ynpaxHeHusx. 10 ki.: yueOHoe mocoOue i 001meodpa3oBaTenbHbIX YUPEKIACHUNR. —
M., 2015.

3 I'apa H.H. I'abpycesa H.1. COopHuK 3a1a4. — M., «/Ipoda», 2009.

4 Xomuenko I'.I1. Coopuuk 3amau no xumuu. — M., «IIpocsemienuey, 2009.

5— AkcénoBa M.A. Dunukiaonenus 1.17 Xumust. — M., «ABanTa miarocy, 2008.

HNHTepHeT-pecypcebl:

http:// www.video.yandex.ru - YueOHbie GHIbMBI

www.edu.ru./ - ®denepanbhbiii mopran «Poccuiickoe 00pa3oBaHUE.

htpp\\:  www.ictedu.ru/ -  ®enepanbubiii  mopran  «MHbOpMAIHOHHO-
KOMMYHUKAI[MOHHBIE TEXHOJIOTHH B 00pa30BaHUM.

http.7/www.auk-olymp.ni/doc.vd19http://courses.urc.ac.ru/eng/u6-7.html

http://courses.urc.ac.n.i/eng/u6-7.html

http://www.ikt.ru

http://prepodavatel.narod.iWmodtechnology.html

http://www.akvt.ru/student/moup/obscheobrazovatelnye-disciplinv

http.7/www.2.univar.ac.rii/proiects/bio/SUBJECTS/subiects _main.htm
http://yuspet.narod.ru/disMeh.htm

http://philist.narod.ru/articles/orlova.htm

http://fcior.edu.ru
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http://www.edu.ru./
http://www.ict.edu.ru./
http://http.7/www.auk-olymp.ni/doc.v?d==19http://courses.urc.ac.ru/eng/u6-7.html
http://courses.urc.ac.n.i/eng/u6-7.html
http://www.ikt.ru/
http://prepodavatel.narod.iwmodtechnology.html/
http://www.akvt.ru/student/moup/obscheobrazovatelnye-disciplinv
http://http.7/www.2.univar.ac.rii/proiects/bio/SUBJECTS/subiects
http://yuspet.narod.ru/disMeh.htm
http://philist.narod.ru/articles/orlova.htm

4. KOHTPOJIb U OILEHKA PE3YJbTATOB OCBOEHHS YYEBHOU

TACIATIIAHBI

KOHTpOJ'IB N OLCHKAa PE3YJIbTAaTOB OCBOCHUA y‘lC6HOfI JUCHUILIMHBL OCYHICCTBIIACTCA
npenoaaBaTreJicM B HPOUCCCC IMPOBCACHUA 3aqéTHBIX, MMPAKTUYCCKUX pa60T, TCCTUPOBAHUA, a
TAKXC BBIIIOJTHCHUA O6yLIaI-OI_HI/IMI/ICH HHIWNBUAYaJIbHBIX Sa,Z[aHHﬁ, HCCHGHOB&HHﬁ.

PesyabTaTsl 00yyeHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

Metoas! ¥ (popMbl KOHTPOJISA U
OLICHKH Pe3YJIbTATOB 00y4eHus!

Ymenus:
Ha3bIBAaTh: HM3Y4YCHHBIC BEILECTBA 10 TPUBHAIBHON WIIHU
MEXIYHAPOJAHONW HOMEHKIIATypE;

YCTHBIN (PPOHTAIBHBIN OIPOC,
YCTHBIA UHAUBUIYaIbHBIN OIIPOC,
MUChMEHHBIC PA0OTHI, BHIITOJIHEHUE
JIOMAIITHETO 3aJaHMUs,
TECTUPOBAHUE.

OneHka pe3ynbTaToB YyCTHOTO
orpoca, MUCbMEHHBIX padoT,
BBIMIOJTHEHUS J1/3, TECTUPOBAHUS

ompeeJATb: BAJICHTHOCTb U CTENEHb  OKHUCIICHUS
XUMHYECKHX JJIEMEHTOB, THUI XMMHUYECKOH CBA3M B
COCIMHEHMSAX, 3apsA]l HMOHA, XapakTep Cpeasl B BOJHBIX
pacTBOpax HEOPraHMYECKUX U OPraHUYECKUX COCANHEHUN,
OKHCIIUTEIb M  BOCCTAHOBMTEINb,  IIPUHAIJICKHOCTh
BEUIECTB K pPasHbIM KJaccaM HEOPraHWYECKUX U
OpPraHNYECKHUX COCIVHEHUM;

JUKTaHT, IMCbMEHHBIN OTBET,
TECTOBbIE TUCbMEHHbBIE
MHAUBUAYaJIbHbIE 3a/1aHUS,
YCTHBIN OTBET.

OneHka 1 aHaIu3 pe3ybTaToB
JMKTaHTa U MMCbMEHHBIX 3a/1aHUi,
OLIEHKA YCTHOI'O OTBETA.

XapaKTepu30BaTh: AJIEMEHTHl MajblX IMEPUOIAOB IO HX
MOJIOKEHUIO B [Tepuoauueckoit CHUCTEME JIL.I.
Menzeneesa; oOIIMe XUMHYECKHE CBOMCTBA METAJLJIOB,
HEMETAJVIOB, OCHOBHBIX KJACCOB HEOPraHUYECKUX U
OPraHUYECKUX COCIMHEHUW; CTPOCHUE M XHUMHUYECKHUE
CBOMCTBA HM3YYEHHBIX HEOPraHUYECKHX M OpPraHUYEeCKHUX
COCIUHCHMIA,

BBITIIOJTHEHUE TECTOBBIX 3a/1aHUN
Pa3IMYHBIX BUJOB, XUMUYECKUN
AKCIEPUMEHT, KOMOMHUPOBAHHbBIN
OIIPOC, BBIIIOJHEHUE JOMAIIHETO
3aJjaHus.

OneHka OCBOEHHBIX 3HaHUH B
XO0/1€ BBINOJHEHUS TECTa,
HaOJI0IeHNE U OLIEHKA
BBITIOJTHEHUS] XUM. 3KCIIEpUMEHTA,
OlLlIEHKa (POHTAIBHOTO U
MHIUBUAYaAJIbHOTO, TUCbMEHHOTO
Y YCTHOTO OIpoca.

O00BSICHATBL: 3aBHCHMOCTH CBOWCTB BCHIECTB OT HX
cocTaBa W CTPOEHMS, MPUPOAY XHUMHUYECKOW CBS3HU
(MIOHHOM KOBAJIEHTHOM, METANTMYECKONW U BOJOPOJHON),
3aBUCUMOCTh ~ CKOPOCTM  XMMHYECKOM  peakuuu U
MOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS OT Pa3IUYHBIX
(baxTOpOoB;

TeMaTHYECKUH pedepar,
MUCbMEHHAs CAaMOCTOSATEIbHAs
paborta, mabopaTtopHas padora.
KouTpo:nb 3Hanwmii pu
BBIIOJIHEHUH MUCEMEHHOMN
CaMOCTOSITENIbHOM paboThI, aHAIH3
" OIICHKA BBIIIOJIHCHUA U 3al1TUThI
TemaTudeckoro pedepara,
HaOJIFOEHNE U OIIEHKA
BBITIOJTHEHHS] XUM. SKCIIEPUMEHTA

BBINOJIHATH XHUMHYECKH
pPacClO3HABAHUIO  BAKHEWIMX
OPraHUYECKHX COCTMHEHUN;

IKCIICPUMEHT: Io
HCOPTaHUYCCKUX n

IpakTHyeckas pabora,

YCTHBIM MHIMBUAYAIbHBIN OIIPOC,
OneHKa BBINTOTHEHUS
MPAaKTUYECKUX paboT, OIIEHKA
OCBOCHHBIX YMEHHI B X0JI€
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BBITIOJTHEHUSI TPAKTUYECKUX padoT,
OIICHKA BBITIOJIHEHHBIX OTYETOB 110
MIPAKTUYECKON padore.

NMPOBOAUTB: CAaMOCTOSITEJIBHBI  MOMCK  XUMHYECKOH
nH(pOpMAIUK ¢ MCTOIB30BAHUEM PA3IUYHBIX HUCTOYHHKOB
(Hay4IHO-TIOMYJISIPHBIX ~ W3JIaHUHM, KOMIBIOTEPHBIX 0a3
JTaHHBIX, pecypcoB WNHuTtepHera); HCIIOJIH30BaTh
KOMIIBIOTEPHBIE TEXHOJIOTUU IJi1 00paboOTKM M mepenayn
XUMUYECKOH uHPopMaiu u e€ TMpeACTaBICHUsS B
pa3InYHbBIX (popMax;

BBITIOJTHEHUE TBOPUECKUX 3aTaHUM,
cocTaBiieHUE TpadUKOB, TAOIHIL,
PUCYHKOB, HarJISTHBIX TIOCOOUH,
pedepaToB, mpe3eHTAIUH.

AHanns ¥ OLIEHKA BBIIOIHEHNS
3aJaHUN.

CBA3bIBATH: H3y‘leHHBIﬁ Marcpual CO CcBOCH

po¢eCCHOHATIBHOM 1eATENbHOCTHIO;

yCTHas TpymnmoBas padora,
BBITOJIHEHUE UCCIIEI0BATENECKUX
padoT, MPOEKTOB.

OneHka JeATENbHOCTH
00y4aloUMXCs TPH YCTHON
rpynmnoBoi padore, aHaIu3,
OLICHKA U 3alluTa
HCCIIEIOBATEIbCKUX PAOOT U
IPOEKTOB.

pelaTh: pacyeTHhIE 3a/1a4l 0 XUMUYECKUM (opMysIaM U
YPaBHEHUSIM,;

VHIUBUIYAIBHBIN ONPOC,
MMUCHbMEHHBIE CAMOCTOSITEIbHbIC
paboThI

OueHka 1 aHaIU3 3HAHUS
aIropuTMa peuieHus 3a1a4u u
OIICHKA BBIYMCIICHUM IO
XUMHUECKUM (hopMmynam u
YPABHEHUSIM.

HCNOJb30BATh NPHOOpPeTeHHbIe 3HAHUSI M YMEHHSl B
NMPAKTHYECKOM 1eATeJIbHOCTH U MOBCEAHEBHOM KU3HU
— A 00BACHEHNS XUMHYECKHUX SIBJICHUH,
MPOUCXOASIINX B MPUPO/IE, OBITY U HA MPOU3BO/JICTBE;
— i ONpeneNieHUus BO3MOXKHOCTU  IMPOTEKaHUs
XUMUYECKUX TMPEBPAIlCHU B pa3IMYHBIX YCIOBUSX U
OIICHKH MX TOCJIEACTBHUH;

— DKOJIOTMYECKM  TPaMOTHOTO  TOBEACHHS B
OKpYKarollleil cpese;
— OLIGHKM BJIUSHUS XUMHUYECKOTO  3arps3HEHUus

OKPY)KaIOH_[Cﬁ Cpeabl Ha OpraHu3M YCJIOBCKA U ApYIruc
JKUBBIC OPTaHHU3MBbI;

— Oe3omacHoro oOpaimieHus ¢ TOPIOYMMH U
TOKCUYHBIMU BEILIECTBAMHU " 71a00paTOPHBIM
000pyI0BaHUEM;

— TIPUTOTOBIICHUS pacTBOpOB 3a7aHHON

KOHIIEHTPAIIUU B OBITY U Ha MPOU3BOJICTBE;
— KPHUTHUYECKOW OLEHKH JOCTOBEPHOCTH XUMHUYECKON
nH(OpMaIny, TOCTYMAOIIECH U3 Pa3HBIX HCTOYHUKOB.

TemMaTtudeckue pedeparsl,
AKCIIEPUMEHTAJIbHbIE
3aJlaHus, BBIIIOJIHEHUE
HCCIIEIOBATENbCKUX PadoT,
MIPOEKTOB, YCTHBIN (PPOHTAIBHBIH
OIpoc.

OneHka JeATENbHOCTH
00y4aromuxcsi Mpu yCTHOM
IpyIIoOBOH paboTe, aHAIU3,
OLICHKAa M 3aIuTa
UCCIIeI0BATEIbCKUX PAOOT U
IIPOEKTOB.

3HATH /IOHMUMATh:

Bﬂ)KHCﬁIlIP[B XUMHYCCKHUEC IMMOHATHUA: BCIIECTBO,
XUMUYECKUM 3JIEMEHT, aTOM, MOJEKYJIa, OTHOCHUTEIIbHbIE
aTOMHasA H MOJ'IeKy.]'IﬂpHaH MacCChl, HOH, aJ'IJ'IOTpOHI/Iﬂ,
M30TONBI, XMMUYECKass CBSI3b, JJIEKTPOOTPHUILIATEILHOCTb,

YCTHBIM U IMCbMEHHBIN OTBET,
MIACbMEHHBIE KOHTPOJIBHBIE
paboThl,

XUMUYECKUN DKCIIEPUMEHT,
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BaJICHTHOCTh, CTCIICHb OKUCIICHHUS, MOJIb, MOJISIPHAsT Macca,
MOJISIPHBIA 00BEM Ta3000pa3HBIX BEMIECTB, BEIIECTBA

MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOCHUS,
pacTBOpBHI, JIEKTPOJIUT u HEAJICKTPOJIUT,
JNEKTPONUTHYECKAsT  AMCCOLMAINS,  OKHCIUTENIb U

BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, TEIIJIOBOM
a¢dexT peakuuu, CKOPOCTh XHMMHUYECKOM peakluu,
KaTajiu3, XMMHUYECKOE PaBHOBECHUE, YIJIEPOJHBIN CKEJIET,
GbyHKIIMOHAIbHAS TPYIINA, U30MEPUSsl, TOMOJIOTHUS;

nabopaTopHas padora,
BBINOJIHEHUE TECTOBBIX 3a/laHU
Pa3IUYHBIX BUJIOB.

AHaiu3 ¥ OLEHKA YCTHBIX U
INHCbMEHHBIX OTBETOB,
KOHTPOJIbHBIX U TECTOBBIX paldoT,
HaOJII0/ICHNE U OLICHKA 3HAaHUU U
YMEHUH MPHU BHIIOTHEHUU
XMMHYECKOT0 SKCIEPHUMEHTA.

OCHOBHbI€ 3aKOHBI XMMHM: COXPAHECHUSI MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa BellecTB, l[lepuoanueckuid 3aKoH
J.. Menneneena;

YCTHBI KOMOMHUPOBAHHBIN
ONpoC, AUKTAHT.

Onenka orpoca, aHaJu3 U OLIEHKa
BBITIOJIHCHUS] IUKTAHTA.

OCHOBHbIC TEOPpMHM XHUMMH. XUMHUYECKOH
ANEKTPOIUTUYECKOMN JIHACCOLUALH,
OpraHWYECKUX U HEOPTraHUYECKUX COCIUHEHUN;

CBSI3H,
CTpOCHUS

[TucbmeHHbIC PaOOTHI, YCTHBIN
(bpoHTaTBHBII ompoc.

OrneHka 1 aHau3 MUCbMEHHOM
paboThl, OLIEHKAa YCTHOI'O
(GbpoHTANBHOTO OMpoca.

BaskHeillllle BellecTBa M MaTepHaJibl: BaKHEHIIIIEC
MCTAJUJIbI U CIJIaBbI; CEpHast, COJIAHAsA, a30THAs U YKCYCHaAsd

KHUCJIOTBI, OJIarOpOAHBIC Ta3bl, BOAOPOJ, KHCIOPO/I,
rajoreHsl, II€I0YHbIE METAJIBI, OCHOBHEIE, KMCIOTHEIE U
aMm(pOTepHbIE  OKCHJBI W  THAPOKCHJBI,  IIEJIOYH,

YIJIEKUCIIBIA W yrapHBIH Ta3bl, CEPHUCTBIA ra3, aMMHaK,
BOJIa, TPUPOJHBIA ra3, MeTaH, 3TaH, ITHJICH, Al[CTUJICH,
XJIOpHJ HAaTpusi, KapOOHAT M THAPOKapOOHAT HATpH,
kapOoHat u ocdar xKanpuus, OEH30J, METAHOJI U STAHOI,
CIIOKHBIE  3(QUpBL, KUPBI, MbUIa, MOHOCAXapUIbI
(rmroko3a), aMcaxapuipl  (caxapos3a), IOJUcaxapHjbl
(Kpaxmal | IeJUTI0I03a), aHWINH, aMHHOKHCIIOTHI, OEJIKH,
HCKYCCTBCHHBIC MW CHHTCTHUYCCKHUC BOJIOKHA, Kay4dyKW,
TIIACTMACCHI.

BBIITOJIHEHHE TECTOBBIX 3aJaHUM
Pa3IMYHBIX BUJIOB, YCTHBIN U
IMMChbMEHHBIN OTBET.

AHanus U olieHKa 3HaHUK
XUMHUYECKUX (GOPMYIT U CBOWCTB
BaXHEHIIINX BEIICCTB U
MaTepHualoB, OCYIECTBIAEMbIN
MIPHU OLICHKE TECTOBBIX 33JJaHUM,
YCTHBIX U TUCbMEHHBIX OTBETOB
0o0yyJaromuxcsi.
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