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Pabouast nporpamma o6eobpaszosarensuoii yue6uoit gucuummuasr OY6.07 Xuns
npeaHasHauyeHa Juls peaqH3aliyd OCHOBHOMH mpodeccuoHansHOH obpasoBarensHoil nmporpammer CITO
Ha 0Gase ocHoBHOro obmero o0pa3oBaHHMsS C OJHOBPEMEHHBIM IIOJNyYEHHEM CpeiHero obuiero
obpasosanns. IIporpamma paspaborana ¢ yyerom ®I'OC cpenuero obuiero obpaszoBanus (mpHKas
Muno6pnayxn Poccun ot 17.05.2012 r. Ne413) u tpeboanuit ®I'OC cpennero npodhecCHOHAIBEHOrO
o6pa3oBaHMs 1O CIIELHAIBHOCTSIM:

15.02.01«MonTaxk ¥ TexHHuecKkas 9SKCIUTyaTallHsl MPOMBILUIEHHOro o6opyxoBaHus (110
orpacism)» // 15.00.00 Maumnoctpoerne (npuka3 MOH P® Ne 344 or 18 ampens 2014r.,
3apeructpuposanioro Muuioctom PO Ne 33140 ot 17 urons 2014 r.)

09.02.01. «KomnelorepHble cuctemsl u  xommuexcel»// 09.00.00 Hudopmatuka u
BeruHcnuTenpHas TexHuka (npukas3 MOH P® or 28 urons 2014 Ne 849, sapermcrpmpoBaHHOro
Muniocrom PO Ne 33748 or 21 asrycra 2014); u TexHH4eckoro mpoduis npodecCHOHaILHOro
obpazoBaHuSI.

08.02.07«MonTaxx M OKCIUTyaTallsi  BHYTPEHHHX  CAHTEXHHYECKHX  YCTPOMHCTB,
KOHAHLUMOHUPOBaHHST  Bo3ayxa u  Bewtwmsiumm»y //  08.00.00 Texuuka W TEXHOJOTHH
ctpoutenscTBa(npukaz MOH Pd Ne852 ot 28 urons 2014r., 3apeructpipoBanHoro Munioctom PO
Ne 33644 ot 19 aBrycra 2014r.), u Texuuueckoro npodust CITO.

Opranuszaius pa3paboTumK: rocyapcTBertoe 610pKkeTHoe MpoeccoHaNbHOe 00pa3oBaTe/ibHOE
yapexaenne Kpacnonapekoro kpast « ApMaBHPCKHiT MEXaHHKO-TEXHOJOTHUECKUiT TEXHHKYMY, Jaiee
I'BIIOY KK AMTT.

Paspaboruux:

/ C.A. Jlepuenko, npemnoaasarens ['BIIOY KK AMTT
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1. HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamMma no yueGHON TUCHMIUIMHE pa3padoTaHa Ha OCHOBE MPHUMEPHOMN MPOTrpPaMMBbI
obmeobpazoBarenbHON yueOHoH quctuimuabl OY J16.07 Xumus , pekomenaoBanHo OI'AY «DHUPO»
(ITpotoxon Ne3 ot 21 urons 2015 roga, Peructpanmonnsiii Homep peuen3uu 385 ot 23 urons 2015 r.
OI'AY «DUPOy»), aBtopsl: O.C.I'abpuensan, npodeccop kabeapbl €CTECTBEHHO-IKOJIOTHYESCKOTO
oOpa3oBanus lleqarornveckoil akageMun MOCIEAUIUIOMHOTO 00pa30BaHMsl, KaHAUIAT MeAarorHuecKux
Hayk,Ipodeccop, 3aciayxeHHbld yuutenb P®; H.I.Ocmpoymos, nUPEKTOp DHIEIbCCKOTO
TexXHOJIOTH4YecKOro HHCTUTyTa (pumman PI'BOY «CapaToBCKUN TOCYIApCTBEHHBIH TEXHHUYECKHUMA
yauBepeuteT uM. FO. A. I'arapunay), TOKTOp XMMHUECKUX HayK, Ipodeccop.

[TporpamMma o011e00pa3oBaTeTbHON YI€OHOW JUCIUIUTUHBI « XUMHS TIpeIHA3HAYCHA TSI HU3yUCHUS
XUMUM B MpodeccHuoHAbHBIX  oOpa3zoBareibHbIx  opranmzamusx  CIIO,  peanu3yrommx
00pa3oBaTeNbHYI0 MPOrpaMMy CpEIHEro o0mero oOpa3oBaHHs B MpefesiaXx OCBOSHHS OCHOBHOM
npodeccuonanbHoi o6pazoBaTenbHOM nporpammbl CITO (OITOIT CITO) Ha 6a3e OCHOBHOTO OOIIEro
00pa30BaHus MPH MOATOTOBKE KBATU(HUIIMPOBAHHBIX pabounX, CIyKaIIHUX, CIEIHAIHNCTOB CPEIHETO
3BEHA.

[Iporpamma pa3paborana Ha ocHOBe TpeboBanuit PI'OC cpemnero oOmiero oOpa3oBaHUs,
NPEIbSABISEMBIX K CTPYKTYpE, COJEPKaHUI0O M pe3yibTaTaM OCBOCHHUS Y4eOHOW JHCIUIUIMHBI
«XuMHsI», B COOTBETCTBUU C PeKOMEHIAIMsAMU TIO OpraHU3aldy TOJYYCHUS CPEIHEro OOIIero
o0Opa3oBaHusl B MpejaenaXx OCBOCHUS 00pa3oBaTeNbHBIX MPOTPaMM CpPEAHEro MpodeccCHOHATbHOIO
oOpa3oBanusi Ha 0a3e OCHOBHOro oOmero oOpa3oBaHUS C Y4eTOM TpeOOBaHUH (enepaabHBIX
rOCy/IapCTBEHHBIX 00pa30BaTENIbHBIX CTAHIAPTOB U IMOJyd4aeMOil Npodeccuu WU CHEUaIbHOCTH
cpeanero npodeccruoHanbHOr0 00pazoBanus (muchbMo JlemapTaMeHnTa TrocyaapCTBEHHON NMOJUTHUKU B
cdepe moaroroBku pabounx kaapos u JIMO Munobpuayku Poccuu ot 17.03.2015 Ne 06-259).

CopepxaHue MporpaMMbl «XUMUS» HAIIPaBJICHO Ha IOCTUKEHUE CIIEAYIOIIUX LIeTei:

- (opmupoBanue y 00ydarOmuUXcss yMCHHSI OIEHUBATh 3HAYMMOCTh XUMHUYECKOTO 3HAHUS JIJIs
Ka)KIO0r0 YeIIOBEKa;

- (opmupoBanue y OOYYAIOIMUXCS IEIOCTHOTO TIPEJCTABICHUS O MHpPE U POJIM XHUMHHU B
CO3JIaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUPA; YMEHUSI OOBACHATH OOBEKTHI U
IIPOLIECCHl  OKPYXKAIOWIEH  JCHCTBUTEIBHOCTH: IMPUPOJHOM, COLMAIBHOM, KYJIBTYPHOM,
TEXHUYECKOM CpeJibl, MCIOJb3Ys JUIsl 3TOI0 XUMUYECKUE 3HAHUS;

- pa3BuUTHE y OOydYaromuxcsi YMEHUM pa3nudarh (akThl M OIEHKH, CPaBHUBATH OIEHOYHBIC
BBIBO/Ibl, BUJIETh X CBSI3b C KPUTEPHUSIMHU OLIEHOK U CBA3b KPUTEPHUEB C ONPEACICHHON CUCTEMOM
[EHHOCTEH, GOPMYITHPOBATh K 0OOCHOBBIBATH COOCTBEHHYIO MTO3UIIHIO;

- mnpuoOpereHne OOYy4YaIOIIMMHUCS OMbITA PAa3HOOOPAa3HOW  JEATENbHOCTH, TMO3HAHUS W
CaMOTIO3HAHUS; KJIIOYEBBIX HAaBBIKOB, MMEIOIIUX YHUBEpPCAJIbHOE 3HAYEHUE IS Pa3JIMYHBIX
BUJIOB JESITENLHOCTH (HABBIKOB pEIICHUS MpoOJieM, MPUHITHUS pEUIeHUH, MOUCKa, aHamu3a U
00paboTku nHGOpPMAIINH, KOMMYHUKATHBHBIX HABBHIKOB, HABBIKOB U3MEPEHUMN, COTPYIHUYECTBA,
0e30MmacHOro 00paIleHHs C BEIECTBAMH B IIOBCETHEBHOM JKU3HN).

B nmporpamMMmy BKIIIOUEHO cCoOJep)KaHHE, HaNpaBleHHOE Ha (POPMHUpPOBAHHUE Yy CTYACHTOB
KOMIIETEHIIMH, He0OX0aMMBIX I kKauecTBeHHOro ocBoeHust OITOIT CITO na 6a3e 0CHOBHOrO OOIIETO
00pa3oBaHus C MOJTYYECHUEM CPEIHETO 00IIero 00pa3oBaHus; MPOrPAMMBI MMOJATOTOBKH CIEIIHATHUCTOB
cpenuero 3BeHa (IITICC3).



2. OBIIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUILIMHBI OY16.06 XUMUA

XuMHsT — 3TO HayKa O BEIECTBAaX, MX COCTaBe M CTPOEHHM, CBOMCTBAX M NPEBPALICHUSX,
3HAUYEHUU XUMUYECKUX BELIECTB, MAaTEPUAJIOB U IIPOLIECCOB B IIPAKTHUUECKOM AEATEIbHOCTH YEIOBEKA.

Conepxanne 00111€00pa30BaTEIHbHON YIEOHON AMCITUIUTMHBI «XUMUS» HANPABJICHO HAa YCBOCHHE
00yYaromyMHUCsT OCHOBHBIX IOHSTHH, 3aKOHOB U TEOPUH XMMMHH; OBJAJCHHE YMEHHSIMH HaOIIOIaTh
XUMHUYECKHE SIBJIICHUS, MPOBOAUTH XUMHMUYECKUH HKCHEPUMEHT, IPOU3BOAUTH PACUETHI Ha OCHOBE
XUMHUYECKHX (POPMYIT BELIECTB M YPaBHEHUH XUMUYECKUX PEAKIIUil.

B mpouecce u3ydeHus XMMHUM y OOy4YarOUIMXCSl Pa3BUBAIOTCS I103HABAaTEIbHbIE HHTEPECH U
MHTEJUICKTYaJbHBIE CIIOCOOHOCTH, TMOTPEOHOCTH B CAMOCTOSITEILHOM MpPHUOOpPETEHUs 3HAHUHA 110
XMMHH B COOTBETCTBUHU C BO3HUKAIOUMMM >KM3HEHHBIMU IpoOJieMaMM, BOCHUTBIBAETCS OepeikHOoe
OTHOIIEHHS K TMPHUPOJE, MOHUMAHUE 30pOBOr0 00pas3a >KU3HM, HEOOXOAMMOCTHU IPENyNpEKACHUS
SBJICHUH, HAHOCAIIMX BpPEJ 3/I0pPOBbIO U OKpYyXkatolel cpesre. OHU OCBauBAarOT IIPUEMbI I'PaMOTHOIO,
0€30I1aCHOT0 MCIOJIB30BAHUS XUMHUYECKUX BEIIECTB M MAaTEpPHAJIOB, IPUMEHSEMBIX B OBITY, CETbCKOM
XO3sICTBE U HA IPOU3BOICTBE.

[Ipu CTPYKTypUpOBaHMM COAEp)KaHUS 0O0IIe00pa3oBaTeNbHON y4yeOHOW AUCHUIUIUHBL  JUIs
npodeCCHOHATIBHBIX 00pa30BaTENIbHBIX OpPraHU3alMi, peanu3youmx o0pa30BaTeIbHYI0 IPOrpamMMmy
cpenHero o6mero obpasoBanus B mpenenax ocBoeHuss OITOIT CIIO na 6a3ze OCHOBHOTO 00IIEro
00pa30BaHus, yUYUTHIBAIACh OOBEKTUBHAS PEAIbHOCTh — HEOOJBIION 00bEM YaCOB, OTIYIIEHHBIX Ha
W3Y4YEHHE XUMHUU U CTPEMJICHHME MaKCUMAaJbHO COOTBETCTBOBATh HIESIM DPA3BUBAIOLIEIO OOYUEHHS.
[TosToMy TeopeTnyeckre BONPOChl MAaKCUMAJIbHO CMELIEHbI K Hayally U3y4eHHs JUCLUIUIMHBL, ¢ TEM
YTOOBI MOCIEAYIOMNN (PaKTUIECKUI MaTepral pacCMaTPUBAIICS HA OCHOBE H3yYCHHBIX TEOPHUH.

Peanu3anus neAyKTUBHOIO TNOAX0Aa K M3YYCHHIO XHMMHUHU CIIOCOOCTBYET Ppa3BUTHIO TaKHX
JIOTUYECKUX ONEepaluii MBIIUICHUS], KaK aHAJIU3 U CUHTE3, 0000IIEHNE U KOHKPETU3alus, CPaBHEHUE U
aHaJIOTHsl, CUCTEMAaTH3alMsl U KiIacCuuKaus u ap.

N3ydyenne xumuum B 1Opo(ecCHOHATBHBIX 00pa30BaTENIbHbIX OpraHU3alUsaX, pPeaNTU3yIoLIIUuX
00pa3oBaTeNIbHYIO NporpaMMy cpeHero oodmero oopasosanus B npeaenax ocsoenust OIIOII CIIO na
0a3e OCHOBHOro o0Omero oOpa3oBaHMs, UMEET CBOM OCOOEHHOCTH B 3aBHCHUMOCTH OT HPOQuUIIs
npo¢eCCHOHATIBHOIO 00pa3oBaHMs. DTO BBIPaKaeTcs B COAECPKAHUU OOYYEHHs, KOJMYECTBE YacoOB,
BBIJICIIIEMBIX HAa W3YyYEHHE OTIENBHBIX TEM IPOTPaMMBbI, TTyOMHE WX OCBOCHHS OOYYaIOIIMMUCH,
o0beMe M XapakTepe NPaKTHUECKUX 3aHATHH, BHJAX BHEAYJUTOPHOM CaMOCTOATENbHOW pPabOThI
CTYJICHTOB.

IIpu ocBoenun mnpodeccuit CIIO u cnenuansHocTeit CIIO ecrecTBeHHO-HayyHOrO MPOGUIIs
npodeccuoHanpHOro 00pa3zoBaHUs XUMHS U3ydaercs Ha 0azoBoM ypoBHe PI'OC cpemnero obdiiero
oOpa3zoBanus, npu ocBoeHun npodeccuit CIIO u cnenuambHocTedt CIIO TexHMuUeckoro mpoduiis
npodeccCuoHaNBbHOTrO 00pa30BaHUs XUMHS H3y4yaeTcsl Ooljiee yriyOJIeHHO Kak NpoduibHas ydeOHas
JUCLUTUIMHA.

IIpu ocBoenun npodeccuit CI1O u cnenuansaocteit CIIO conmanbHO-3KOHOMHYECKOT0 Mpodus,
cnenuanbHocteir CIIO rymaHuTapHoro mnpouist paccMaTpUBAaeTCsl XUMHUYECKUH KOMIIOHEHT
€CTECTBEHHO-HAyYHOI0 00pa30BaHus B IIpeesax U3yuyeHus: yueOHON AMCIUIUIMHBI «EcTecTBO3HAHUEY
npeametHoit o0nactu «EcrectBenHble Haykn» PI'OC cpennero obuiero o6pazoBaHus.

Creun¢uka u3ydeHuss XMMUU NPU OBJIAJEHUU NMPOPECCUSIMU U CIEHUATbHOCTAMU TEXHUYECKOIO
npodpwis OoTpakeHa B Kaxaod Teme pasnena «ConepxkaHue yd4eOHOM AMCLUUIUIMHBIY B pyOpuKe
«I[IpodunbHpie U mpodeccHOHATBbHO 3HAYMMBIE JJEMEHTHl COJIEPXKAHUS». OITOT KOMIIOHEHT
peanu3yeTcsl Ipu UHAWBUIYAIBHON caMOCTOSTENbHON paboTe oOyyaromuxcs (Hanucanuu pedeparos,
MOJIFOTOBKE COOOILIEHUH, 3alllUTe MPOEKTOB), B Mpoliecce YUeOHOM NesATeNbHOCTH M0/ PYKOBOACTBOM
npernojiaBaTens  (BBIMOJIHEHMM XHMHUYECKOTO OKCIEpUMEHTa — Ja0OpaTOpPHBIX OIBITOB U
MPAKTUYECKHUX padOT, pellIeHNH MPAKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 33]a4 U T. [I.).

B copepxanum y4yeOHOM MUCIMIUIMHBI Ui €CTECTBEHHO-HAYYHOTO Npo¢umiis npodeccHoHanIbHO
3HaYUMBIH KOMIIOHEHT HE BBIJEJEH, TaK KaK BCE €ro cojepxaHue sBIAeTcS NPOoPUIbHO
OPUEHTHPOBAHHBIM M HOCUT NMPO(ECCHOHANBHO 3HAYMMBII XapakTep.

B npomecce wu3ydeHHs XHUMHUHM TEOPETUYECKHE CBEJIEHUS JIOTOJHSIOTCS JIEMOHCTpAIUsIMHU,
7a00paTOPHBIMM  ONBITAMH M TMPAKTHUECKUMH 3aHATUAMHU. 3HAUYUTEIBHOE MECTO OTBOAMTCS
XUMHUYECKOMY JKcriepuMeHTy. OH OTKpbIBaeT BO3MOXKHOCTH (OPMHUpPOBaTH Yy OOydaroluxcs
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CIeIMalIbHbIE TIPeIMETHBIE YMEHHS: paboTaTh C BEIIECTBAMHM, BBIMOJHATH MPOCTHIE XUMHUYECKHE
OTIBITHL, YYUTh 0€30MaCHOMY U SKOJIOTMUECKH IPaMOTHOMY OOpallleHHI0 C BEIIeCTBAMU, MaTepHaiaMu
U TIpOLIeCCaMH B OBITY M Ha MPOU3BOJICTBE.

Jlis  opraHuzaluy BHEAyIWTOPHON CaMOCTOSITENbHOM paboOThl CTYAEHTOB, OBJIAJEBAIOIINX
npodeccusmu CIIO u cnenmanbHOCTSIME CIIO TEXHHYECKOTO M €CTECTBEHHO-HAYYHOTO Mpoduiei
npodeccuoHanbHOro 00pa3oBaHUs, MpPEACTaBIeH MPUMEPHBIM mepeueHb pedeparoB (IOKIATOB),
WHNBUIYAIbHBIX POCKTOB.

B mpouecce wu3yueHus XUMHM BaXHO (opMHpoBaTh HHPOPMAIMOHHYIO KOMIIETEHTHOCTD
obOydaromuxcs. [loaroMy mpu opraHU3aluu CaMOCTOSTEIBHONH PabOThI HEOOXOJAMMO AKIICHTHPOBATH
BHUMaHue oOydaroluxcsl Ha Moucke MHpopmalnuu B cpeicTBax MaccMenua, MHrepHete, yueOHOM U
CHEHATBHON JTUTEpaType C COOTBETCTBYIOIUM O(OPMIIEHUEM U IIPEICTABICHUEM PE3YIbTaTOB.

N3ydenue oOieo0pa3oBaTenbHON yueOHOM TUCIUIUIMHBI « XUMUS 3aBeplIaeTCs MOABEACHUEM
uTOroB B popme nudepeHmpoBaHHOTO 3a4eTa WIH YK3aMEHA B paMKaX MPOMEKYTOYHON aTTeCcTalluu
crynenTtoB B nporiecce ocoenust OITOIT CIIO ¢ momydeHuem cpeaHero oo1mero oopa3oBaHus
(III1CC3)



3. MECTO YYEBHOWM JUCHUILIMHBLI B YYEEHOM ILIAHE

VYyebHas MUCHUIUIMHA «XUMHUS» U3ydaeTcsi B 00me00pa3oBaTeIbHOM y4eOHOM ITUKIIE y4eOHOTO
mwrana  OIIOIT CIIO Ha 6a3e OCHOBHOTO OOIIEro oOpa3oBaHMs, C MOJYYCHHUEM CPEIHEr0 OOIIEeTOo
obpazosanus ( [IIICC3), sBnsercs 6a30BOM TUCIUTLTHHOM.

B npodeccuonanpHBIXx 00pa30oBaTENbHBIX OPraHU3alUAX, PEATU3YIONIMX 00pa30BaTEIbHYIO
nmporpamMmy cpeaHero ooimiero oopaszoBanusi npenenax ocBoeHus OITOIT CITIO na 6a3e 0CHOBHOTO
obmiero oOpa3oBaHus, yd4eOHas JUCHUIUIMHA «XUMHSI» U3ydaeTrcs B 00IIe00pa3oBaTEIbHOM IIHKIIE
yaeOHoro miana OIIOIT CITO Ha 6a3e OCHOBHOTrO OOIIEro 0Opa3oBaHUs C IMOJYyYEHHEM CPETHEro
o011ero 00pa3oBaHus.

4. PE3YJBTATHI OCBOEHHUS YUEFHOM JJUCIIUILINHBI

OcBoenue conepkaHusi y4eOHOM TUCHUILTUHBI « XUMHUS», 00ECeYMBAET JOCTUKEHUE CTYEHTAMU
CIEAYIOLIUX PE3YIbTATOB:

. JIMYHOCTHBIX:

- YYBCTBO TOPJIOCTA M YBAXEHUS K HCTOPUM M JOCTHUKEHHUSIM OTECYECTBEHHOM XUMHYECKOMN
HAyKH; XUMUYECKU TPAMOTHOE ITOBEJICHUE B MPOPECCHOHAITBHOM JICITEILHOCTH U B OBITY TIPH
oOpaleHuy ¢ XUMHUYECKUMH BEIIECTBAMH, MaTeprajaMu U IIPOLIECCaMU;

- TOTOBHOCTh K MPOJOHKEHUIO O0pa3oBaHWsS M TOBBIMICHUS KBaTU(UKAMKA B W30paHHOM
NpoEeCCHOHAIBHONW ~ JIEATEIbHOCTH H  OOBEKTHMBHOE OCO3HAHUE POJM  XUMHYECKUX
KOMIICTCHIIUH B 3TOM;

- YMEHHME HCIIOJIb30BATh JOCTH)KCHHUS COBPEMEHHOW XMMHUYECKOM HAyKM M XUMHUYECKHUX
TEXHOJIOTHI JUIsl TTOBBIMICHUS COOCTBEHHOT'O WHTEIUICKTYaJIbHOTO PA3BUTHUS B BBIOPAHHOM
po¢eCCHOHAIBHON JEATEIHHOCTH;

+  MeTampeAMeTHBIX:
- HUCIIOJIB30BAHUC Pa3IIMYHBIX BUI0OB IIO3HaBaTEIbHOU ACATCIIBHOCTHU u OCHOBHBIX
WUHTEJUICKTYaJIbHBIX Olepanuii (IIOCTAHOBKU 3a1aud, (GOpMyIupoBaHMs THIIOTE3, aHAIH3a U
CHUHTEC3a, CpaBHCHM, O606HICHI/ISI, CUCTCMATHU3allu, BBIABJICHHUSA NPUIMHHO-CIICACTBCHHBIX
CBsI3€H, MOMCKA aHaIoroB, (POPMYIUPOBAHUS BHIBOJIOB) JJISl PEIICHUS MOCTAaBICHHON 3a/1auH,
MPUMEHEHNE OCHOBHBIX METOJIOB TMO3HAaHMs (HAONIOJCHUS, HAYYHOTO JKCIIEPUMEHTA) ISt
W3YYEHHUS Pa3IMYHbIX CTOPOH XUMHUYECKUX OOBEKTOB U MPOIECCOB, C KOTOPHIMH BO3HHUKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B MPOdeCCHOHATBHOM cdepe;

- HCTIOJIb30BAaHME PA3IMUYHBIX UCTOYHHUKOB JJIsl IOMYyYEHUS] XUMUYECKOW HH(DOpMAIINK, YMEHHE
OLICHUTh €€ JOCTOBEPHOCTH JIs JOCTH)KEHUS XOPOIIMUX PEe3yJbTaTOB B MPOECCHOHATbHOM
cdepe;

* IpeAMEeTHBIX:

- chopMHpOBAaHHOCTH MPEACTABICHUI O MECTe XMMUU B COBPEMEHHOI HAay4yHOU KapTUHE MUPA;
NOHMMAHHUE POJIM XMMHUU B (OPMHUPOBAHHUU KPYrozopa M (PyHKIHMOHAJIHHOW I'PaMOTHOCTH
YeNoBeKa /ISl PelIeHUs MPAaKTUUECKUX 3a/1a4;

- BJIIaACHWEC OCHOBOIIOJIAararOlMMu XUMHWYCCKUMH TIOHATUAMU, TCOPUAMHU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE TMOJIb30BAHUE XUMHUECKON TEPMUHOIOTHUEN I CUMBOJIHKOI;

- BJIaA€HWEC OCHOBHBIMM MCTOJaMHW HAYYHOI'oO I103HAHHA, MCIOJIB3YyEMBIMU B XUMHU.
HAOMO/IEHUEM, OIMCAaHUEM, W3MEPEeHHUEM, OJKCIEPUMEHTOM; yMeHue oOpabaThiBaTh,
00BACHSITH PE3YIbTAThI MPOBCACHHBIX OIBITOB MU JACJIaTh BBIBOJAbLI; TOTOBHOCTH U CIIOCOOHOCTH
MPUMEHSTh METO/IbI IO3HAHUS TIPU PEIICHUH MPAKTUYECKUX 3a/1a4;

- C(i)OpMHpOBaHHOCTI) YMCHHUA OaBaTb KOJWMYCCTBCHHBLIC OLCHKHW W HPOU3BOJUTH PACUETHI 110
XUMHUYECKUM (popMysaM U ypaBHEHUSIM;

- BJIAACHUC ITPpaBUJIaMU TCXHUKH 0e30macHOCTH ITIpU UCITOJIb30BAHNU XUMUUYCCKHUX BCUICCTB;

- chopMHpOBaHHOCTH COOCTBEHHOH MO3WIIMU IO OTHOIIEHUIO K XUMHUYECcKoW HHpopmaimw,
MOJTy4aeMOU U3 pa3HBIX HCTOYHUKOB.



S. COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

51 O0beM yyeOHOM TUCHUIIMHBI M BBl Y4eOHOH PadoThI
Bun yueOHo# padoThI Oovem uacos
MakcumajibHas yyeOHasi HATpy3Ka (Bcero) 117
Oobs13aTesibHAsI ayUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 78
B TOM YHCIIE:
NPaKTUICCKHUE 3aHATHS 6

CamocTosiTe1bHasi paGoTa o0yuaronierocs (Bcero) 39
B TOM YHCIIE: 18

WHUBUAYAIbHBIN POEKT, pedeparsl

CamocrositenbHast pabota ¢ Meronuyeckoil maureparypou, CMU, 21
MHTEPHET-PECypcaMu, CaMOCTOATEIbHAs paboTa Haa pedepaTom U ap.

Hmozosana ammecmauus ¢ hopme ougpghepenyuposannozo 3auéma




5.2 Coaep:xxanue yueOHO# JTMCHHUIIHHBI

HaumeHoBaHue Conep:xkanue yuyeOHOro MaTepuaJa, 1a00paTopHble U IPaKTUYecKue padoTbl, camocTosiTeibHass | O0bem | Ypose
pa3aesioB U TeM pabora o0yuarommuxcs 4acoB Hb
OCBOEH
usl
1 2 3 4
Pazpean 1. 45
Oomas n
HeOpraHu4veckas
XUMHUA
BBenenue Hayunbie MeTOIb1 MO3HAHKS BEUIECTB U XUMUYECKUX SIBJICHUH. POJIb SKCTIEpUMEHTa U TEOPHUH B 1
XUMUU. MozenmpoBaHue XUMUYECKUX MPOLECCOB. 3HAUEHUE XMMUHU [P OCBOCHHH CHEIIUAIbHOCTEN
CIIO Texamyeckoro npoduisi mpoPecCHOHATBHOTO 00Pa30BaHMS.
Tema 1 .1. Coaep:xanue yue0HOro MaTepHuaJia 5
OCHOBHBIE 1 OcHoBHbIe MOHATHS XUMHUH. BemectBo. ATom. Monekyna. XuMHUUECKUH 3JIEMEHT. 2
OHSATHS H Annorponus. IIpocTeie u cnoxHbIe BemecTBa. KauecTBEHHBIM U KOJIMYECTBEHHBIN COCTAB
S —— BelIecTB. XUMUYECKUE 3HAKU U (opMyIibl. OTHOCUTEIbHBIE AaTOMHAS U MOJIEKYJIApHAs
Macchl. KonnuaecTBo BemecTsa.
Hemoncmpayuu
Mopenu aTOMOB XUMHYECKUX AJIEMEHTOB. MOJIeI MOJIEKYJI MPOCTHIX U CJIOXKHBIX BEIIECTB
(mapocrepxHeBble 1 CTroapTa — bpurie6a).
Komnnexuust mpocThIX U CIIOKHBIX BelecTB. HekoToprie BelecTBa KOJIUYECTBOM | MOJTb.
Monens MoIsipHOTO 00BheMa ra3zoB. Amnorponus ¢hocdopa, KHCIOpoAa, 0JI0Ba.
2 OcHoBHbIE 3aKOHbI XUMHHU. CTEXHOMETPHs. 3aKOH COXPAHEHHSI MacChl BEIIECTB. 3aKOH 2
MTOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYpbI. 3aKOH ABOTaJpO U CIEJICTBUS U3
HEro.
PacueTHble 3a1aun HA HAXO0XKJACHHE OTHOCUTEIIBHOM MOJIEKYJISIPHOM MAaccChl, ONpEAEIICHHE
MacCOBOM JOJTM XMMHUYECKUX DJIEMEHTOB B CJI0’KHOM BEIIIECTBE.
Ilpogpunvnvie u npogeccuonanvno 3HauuMvle INEMEHMbl COOEPHCAHUA. AIOTPOIIHBIE
MoauduKaIuu yriepoaa (anmas, rpaduT), Kucaopoaa (KHUCIOPoI, 030H), 0JI0Ba (cepoe u 0e10e 0JI0BO).
[ToHsiTHE 0 XUMUYECKOM TEXHOJIOTHH, OMOTEXHOJIOTHH U HAHOTEXHOJIOTHH.
CamocrosiTeibHast padoTa 00yuyaommxcst 2

-broTeXHONI0THS U TeHHas HHXKeHepuss — TexHosorun X XI Beka.
-HanoTexHONIOrus Kak NpUOPUTETHOE HANPABICHNE Pa3BUTHS HAYKH M MPOU3BOJICTBA B Poccuiickoi
Denepanuu.




Tema 1.2.
Iepuoguyeckui
3aKOH U
[Mepuoguueckas
cucremMa
XHMHYECKHX
3J1eMEHTOB
J1.A.MeHnnejieeBa
U CTPOEHHe aToMAa

Coaep:xaHue y4eOHOI0 MaTepuaJia

1 Iepuoaguuecknit 3akon .M. MengeneeBa. Otkpeite J.W.MenaeneeBsim

[Tepuoanueckoro 3akoHa. [lepuonnueckwnii 3akon B popmynuposke [. 1. Menaeneena.
[Tepuoandeckast TabIUIa XUMHUYECKHX 3JIEMEHTOB — rpaduueckoe 0TOOpaKeHUE Mepro-

nudeckoro 3akoHa. CTpyKTypa MepHOJUYecKON TaONULbL: Mepuoabl (Mayble U OOJbIINe),

rpymnisl (TaaBHASA U TIOO0YHAs).

Hemoncmpayuu

Paznuunsie ¢popmsl [leproauueckoii cucteMsl XuMmudeckux snemento [I.M1.Meneneena.

Junamuueckue Tabauisl 11 MoaenupoBanus [lepuoanueckoit cucteMsl.

DnexTpu3alus Tell U UX B3auMO/ICHCTBUE.

Jlabopamopuuwtit onvim

MonenupoBanue noctpoenus [lepuonnyeckoil TabIUIbI XUMHUYECKHUX JIEMEHTOB.

2 Cmpoenue amoma u Ilepuoouueckuit 3axon /|.U.Menoeneeea. AToM — ClOXHas
yacTua. Sapo (IpOTOHBI MU HEUTPOHBI) W IJIEKTpOHHAs oOojouka. M3otombl. CtpoeHue
ANEKTPOHHBIX O000JOYEK aTOMOB 3JEMEHTOB MalbIX MepHoJoB. OCOOEHHOCTH CTPOCHHS
ANEKTPOHHBIX 000JI0UYEK ATOMOB AJIEMEHTOB OOJBIINX MEPUOI0B (TICPEXOTHBIX JIEMEHTOB).
[TousiTie 00 opOutanmsax. S-, p- u O-opburtanu. DIEKTPOHHBIE KOH(MUIYpallUd aTOMOB
XUMHUYECKUX DJIEMEHTOB.

3 CoBpemennas ¢opmynupoBka [lepuonndeckoro 3akoHa. 3HaueHue Ilepuoguueckoro
3akoHa u llepuommueckoit cucremsl xumudeckux anemeHToB Jl. M. MengneneeBa s
pa3BUTHs HAYKU U IOHUMAaHHUsSI XUMUYECKOW KapTUHBI MUpa.

Ilpogpunvnvie u npogeccuonanvno 3nauumvle 3a1emenmosl cooeprcanusa. PaliroaKTUBHOCTD.
Hcnonb3oBaHue pajiMOAKTUBHBIX M30TOMOB B TEXHUYECKHUX LENSIX. PEHTr€HOBCKOE U3IIyYEHHE U €ro
WCIIOJIb30BAaHUE B TEXHUKE M MeAHUIIMHE. MoleTupoBaHue KaKk METO]I TPOTHO3UPOBAHUS CUTYAI[UU Ha
MIPOU3BOJICTBE.

CamocrosiTe/ibHasi padoTa 00y4YaroUuXcst
- CoBpeMeHHBIE METOIbI 00€33apaskUBaHUSI BOJIBI.
+ AoTponusi METaJuIOB.
. Kuznup n gesrensHocth .M. Menaeneena.
. «Ilepuognueckomy 3aKoHy Oyayiee He TPO3UT Pa3PYIICHUEM...»»
- Cunres 114-ro snementa — TpuyM@ pocCUHCKUX (PU3UKOB-SAECPIIUKOB.
. N3oTonsl Bomopoaa.
. Hcnonb3oBaHue paguoaKTUBHBIX U30TOMOB B TEXHUYECKUX IEISX.
. PeHTreHoBCKOE M3JIyYeHHE U €T0 MCII0JIb30BAaHUE B TEXHUKE U MEUITMHE.

Tema 1.3

Conep:xanue yueOHOro MaTepuaJia
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Crtpoenue
BelllecTBa

Honnas xummuyeckasi cBsi3b. Kartnonsl, ux oOpa3oBaHHMe M3 aTOMOB B pe3yjbTare
mpolecca OKUCIIeHUs. AHUOHBI, UX 00pa30BaHUE U3 aTOMOB B pe3yJibTaTe Ipolecca BoccTa-
HOBJIeHUsA. JOHHas CBA3b Kak CBSI3b MEXAY KaTMOHAaMHU M aHUOHAMU 3a CYET
AJeKTpocTaTUUecKoro mnputskeHus. Kiaccudukanus HMOHOB: MO COCTaBy, 3HaKy 3apsja,
HAJIMYUIO TUApaTHON 00osouku. MoHHbIe KpucTaunueckue pemerku. CBoliCcTBa BELIECTB C
MOHHBIM TUIIOM KPUCTAJUTMYECKOUN PELIETKH.

Hemoncmpayuu
Mopenb KpUCTAIUIMYECKOM PEMIETKH XJI0pUAa HATPHUS.
O06pa3ibl MUHEPAJIOB C HOHHOM KPUCTAJUIMYECKON PEHIeTKON: KaJIbIIUTA, TAJIUTA.

KoBanenTHass Xxummnueckasi cBsi3b. MexaHu3M 00pa3oBaHUsl KOBAJEHTHOW CBSI3U
(0OMeHHBIN U JOHOPHO-AKIENTOPHBIN). DIEKTPOOTPHUILIATEIbHOCTh. KOBaeHTHBIE MoIsIpHast
U HemojspHas cBs3u. KpaTHOCTh KOBaJIeHTHOH CBsA3M. MONEKy/lspHble U aTOMHbIE
KpucTajimueckue pemierkd. CBONCTBAa BEUIECTB C MOJIEKYJISPHBIMH W aTOMHBIMU
KPUCTANINYECKUMU PeIIETKAMHU.

Hemoncmpayuu
Mojenu KpUCTANIMYECKUX PELIETOK «CyXOro Jjbjaa» (WiM iona), anmasa, rpaduta (WM
kBapia). [Ipnbopel Ha JKUAKUX KpHCTAJIAX.

Merajimyeckas cBs3b. MeTalnnueckass KpUCTAULIMUECKash PEeUIeTKa U METaJlIIMYecKast
XUMHYecKast CBsA3b. DU3MUECKUe CBOICTBAa METAJIOB.

ArperaTHble COCTOSIHHSI BelleCTB W BOJOPOAHAasl CBfA3b. TBeproe, XUIKOE W
ra3zoo0pa3Hoe cocTosHus BelecTB. [lepexos BemecTBa U3 OJJHOIO arperaTHOro COCTOSIHUS B
apyroe. BomopoaHas CBsI3b.

Yucreie BemecTsa U cMecH. [lonsaTue o cMecu BeniecTs. 'oMOreHHbIe U reTEpOreHHbIE
cmecu. CocraB cMmecei: 00beMHasi U1 MaccoBas J10JIM KOMIIOHEHTOB CMECH, MaccoBasi JOJs
[IpuMecen.

Hucnepcusie cuctembl. [lonarue o aucnepcHoit cucreme. JlucnepcHas ¢aza u
nucriepcuoHHas cpena. Kmaccudukanus nucnepcHbix cucteM. [IoHSATHE O KOJUIOMJIHBIX
CUCTEMaX.

Hemoncmpayuu

OOpa3upl pasnUyYHBIX AUCIEPCHBIX CHCTEM: SMYJbCUM, CYCHEH3MM, a’po3osied, reinedl u
3oneit. Koarymsanus. Cunepesuc. ddexr Tunnans.

Jlabopamopnuvie onvimut

[TpuroroBneHue cycneH3nu kapooHaTa Kanblus B BOJE.

[TosryueHnue sMynbCUM MOTOPHOTO MacJia.

O3HaKOMJIEHHE CO CBOWCTBAMHU AUCIIEPCHBIX CUCTEM.

Ilpogpunvnvie u npogheccuonanvno 3nauumple r31emenmaul cooeprycanus. [101IpHOCTD CBA3U U
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noJsipHocTh MoJekynbl. Konaencamus. Texydects. Bosronka. Kpucrammanus. Cyonumanus u
necyomuManusi. AHOMauu (GU3UIECKUX CBOMCTB BOABL. JKuakue Kpuctaiisl. MuHepaibl U TOpHBIC
MOPOJIbI KaK MPUPOIHBIE CMECH. DMYJIbCUH U CYCIIEH3UH. 3011 (B TOM YHCII€ a3P0O30JI1) U TeIIU.

Koarynsuus. Cunepesuc.

CamocrosiTesbHasi padoTa 00y4ar0IMXcst

IIna3zma — 4eTBepTOE COCTOSHUE BEILECTBA.

AMopdHbIe BelecTBa B IPUPOE, TEXHUKE, OBITY.

OxpaHa OKpy’Karollel cpeibl OT XUMUYECKOr0 3arpsi3HeHus. KonnuecTBeHHbIE XapaKTEPUCTUKU
3arpsi3HEHUS OKPYKAIOLEH CPebl.

[TpumeHeHre TBEpOro U ra3oodpasnoro okcua yriaepoaa (1V).

3amuTa 030HOBOI'0 3KpaHa OT XUMHUYECKOT0 3arpsi3HEHNUS.

I'pyboaucnepcHble CUCTEMBI, UX KJIacCU(UKALUSA U UCII0Ib30BaHUE B TPO(ECCHOHAIBHOM
JIeSATEIIbHOCTH.

Kocmernueckue reinu.

[IpuMeHeHne CyCnieH3Hi U OMYJIbCUI B CTPOUTEIIBLCTBE.

MuHepaJibl U TOpPHBIE TOPObl KAK OCHOBA JIUTOC(EPHI.

Tema 1.4
Bonaa. PacTBopsbl.
DJIeKTPOJIUTHYEC
Kasi TUCCOMAIUSI

Coaep:xanue yue0HOro MaTepHaJia

1 Bona. PacrBopbl. PactBopenmne. Bona kak pactBoputens. PacTBOpUMOCTH BEIIECTB.
HacplienHble, HEHACHIIEHHBIE, MEPECHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PAaCTBOPUMOCTH
ra3oB, KHUIKOCTEH U TBEPBIX BEIIECTB OT Pa3IUYHBIX (haKTOPOB.

MaccoBas 10111 paCTBOPEHHOT'O BEIIECTBA.
Hemoncmpayuu
PactBopuMocTh BemiecTB B Boje. CobupaHue ra30B METOJJOM BBHITECHEHHSI BOIBI.
PactBopeHue B BoJie CEpHOM KUCIIOTHI U cojieit ammoHus. OOpa3Ibl KpUCTAIIIIOTHIPATOB.
W3rotoBiieHNE TUIICOBOM MOBSI3KHU.
2 DJIeKTPOJIUTHYECKAS AUCCOIUALIHS. DNEKTPOIUTHI " HEIJICKTPOUTHI.

ONEeKTpOoIUTHUECKasd AUcconuanys. MexaHu3Mbl JJIEKTPOJUTHYECKON IUCCOLMALMUA IS
BEIIECTB C  pPAa3IUM4YHBIMM  THUIIAMM  XHMHYECKOM  CBA3U. [ 'HMIpaTUpOBaHHBIE U
HETHJpaTUpOBaHHble HOHBI. CTENEHb DJIEKTPOIMTHUECKON auccouuanuu. CuiabHblE U
cinalple AMeKTPoNUThl. OCHOBHBIE MOJIOKEHUS TEOPUHU DIIEKTPOIUTHUYECKON JAMCCOLUAIINH.
KucnoTel, 0CHOBaHHUS U COJU KaK AJIEKTPOJIUTHI.

Hemoncmpayuu

HcnbiTanue pacTBOPOB AJIEKTPOIUTOB U HEAIEKTPOIUTOB Ha MPEAMET AUCCOLMALINH.
3aBUCHUMOCTh CTENEHU DJIEKTPOJUTHYECKOM JHUCCOIMAIMM YKCYCHOM KHUCJIOTBI OT
pa3baBieHus pacTBopa. [IBIkeHHE OKPALIEHHBIX HOHOB B AJIEKTPUUYECKOM TOJIE.
IIpuroroBneHue )KeCTKON BOJIBI U YCTPAHEHUE €€ KECTKOCTU. IOHUTBHI.
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‘ OO6pa31pl MUHEPAJIBHBIX BOJ Pa3IMYHOI0 HA3HAYCHHUS.

IIpakTH4yeckoe 3aHsATHE
ITpuroroBiaeHne pacTBOpa 3aJaHHON KOHIICHTPALMH.

Ilpoghunvuvie u npopeccuonanvno 3nauumple emenmol cooepyicanus. Pactsopenne kak (Gpuznko-
xumuueckuii npouecc. Temnossie 3 dexTs! pu pactBopenun. Kpucramioruaparsl. Pemenue 3anad Ha
MacCOBYIO JIOJIFO PACTBOPEHHOTO BemlecTBa. [IprMeHEeHHe BOJBI B TEXHHUYECKUX IENsIX. JKEeCTKOCTh
BOJIBI M CIIOCOOBI ¢ ycTpaHeHus. MuHepaabHbIe BOJBI.

CamocrosiTe1bHast padoTa 00y4yaommxcst

PacTtBops! Bokpyr Hac. Tumsl pacTBOpoB.

Bopa kak peareHT U cpena A1 XMMUYECKOT0 Ipoliecca.

Kuznb u nestenpHocth C. AppeHuyca.

Bxag oTe4ecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPHUU JIEKTPOIUTUYECKON TUCCOLMALIUU. Y CTpaHEHHUE
YKECTKOCTH BOJIbl HA IPOMBIIUICHHBIX NPEAPUSITUSX.

Tema 1.5
Knaccupurxauus
HEOPraHU4eCcKHX
COeIMHEHUH U uX

CBOMCTBA

Coaep:xanue yueOHOTr0o MaTepHaJia

1 Kucnorsl m ux cBoiictBa. KucioTel Kak »3JEKTPONMTHI, HX Kiaccu(UKALUS IO
pa3IMYHBIM  TNpU3HaKaM. XUMHYECKHE  CBOMCTBA  KHCIOT B  CBETE€  TEOpUU
ANEKTPONIUTHYECKON Auccoruaniui. OCoOEHHOCTH B3aUMOJAEUCTBUS KOHIICHTPUPOBAHHOM
CEpHOH M a30THOM KUCIIOT ¢ MeTajiiaMu. OCHOBHBIE CIIOCOOBI TIOJyYEHUS! KUCIIOTHI.
Hemoncmpayuu

B3anmopnencTere a30THOM M KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOT ¢ METaJVIAMH.

['openue docdopa u pacTBOpeHHE MPOLyKTa TOPEHUS B BOJIE.

Jlabopamopnusie onvimul

HcnbiTanue pacTBOpOB KUCIOT MHANKATOpaMu. B3anMoeicTBHE METAIOB ¢ KUCIOTaMU.
B3anmopneicTBre KHCIOT ¢ OKCUAaMU METAJIIOB. B3anMoaeicTBHE KUCIOT ¢ OCHOBAHUSIMU.
B3aumozeiicTBue KUCIOT C coyiAMH. lMcmblTaHue pacTBOPOB ILEIOYEM HHIUKATOPAMHU.
BzaumopeiictBue menodein ¢ coisimMu.  PasiiokeHHe HepacTBOPUMBIX OCHOBAHUM.
B3anmoneiicteue conert ¢ MetaiutaMu. B3anmoneinctsue coner apyr ¢ apyrom. I'maposnus
COJIEN Pa3IMYHOIO THIIA.

2 OcHoBanuss U ux cBoiicrBa. OCHOBaHUSI KaK AJIEKTPOJIUTHI, MX KIacCHU(PHUKAIMUSI IO
pPa3IMYHBIM MpU3HAKaM. XMMHYECKUE CBOMCTBA OCHOBAHUM B CBETE TEOPHUH DIIEKTPOTUTHYE-
CKOM aucconmanuu. PaznoskeHne HEpacTBOPUMBIX B BOJie OCHOBaHMA. OCHOBHBIE CIIOCOOBI
MOJTy4YE€HUSI OCHOBAHUH.

Hemoncmpayuu

[Tomydyenue u cBoiicTBa aM()OTEPHOTO TUIPOKCHUIA.

Jlabopamopuvie onvimot
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HcnbiTanue pacTBOpOB LIENI0OYE MHAMKATOpaMu. B3anMoaeincTBre MEnoyYei ¢ COIsIMH.
Pazno)xeHne HepacTBOPUMBIX OCHOBAHUM.

3 Coum u ux coicrBa. Conu Kak 31eKTpoiauThl. Conu cpeaHue, KUCIble U OCHOBHBIE.
XUMHYECKHUE CBOICTBA COJIEN B CBETE TEOPUHU IEKTPOIUTHUECKOM quccouuanuu. CriocoOsl
MOJy4YeHHs cosieil. [ uapomaus cosen.

Hemoncmpayuu
HeoOparumplii ruapom3 kapouaa Kanpius. OOpaTuMbIi THAPOIIA3 COJICH Pa3IMYHOTO THIIA.
Jlabopamopnuvie onvimut
B3aumoneiicTBue comneli ¢ Mmetauiamu. BzaumoieiicTBrue coieid Ipyr ¢ ApyroM.
I'maposnus colieil pa3aIunyHOro THUIIA.
4 Oxcuabl 1 ux cBoiicrBa. CosneoOpa3syronye U Hecosieoopa3yroIye oKcubl. OCHOBHBIE,

aM(bOTeprIe N KHUCJIOTHBIC OKCUJBI. 3aBUCHMOCTh XapakTepa OKCruaa OT CTCIICHU OKUCIICHHUA
O6p213y1-0]l[61"0 ero MeTanna. XMMHUYECKHEe CBOMCTBA OKCHIOB. HOHy‘IeHI/Ie OKCHUIOB.

Ilpogpunvnvie u npogeccuonanvno 3nauumeie 3nemenmosl cooepiycanud. llpaBuna pa3daBiieHus
cepHOM KuCHOTHL. McCronb30BaHWE CEpHOM KHCIOThl B IPOMBINUIEHHOCTU. Enkue 1menouu, HxX
HCIIOJIb30BAHUEC B IMPOMBINIJICHHOCTH. T'ammrenass w  HeramreHas HN3BCCTb, HUX NPHUMCHCHUC B
cTpouTenbeTBe. ['urc u anedactp, rUICOBaHUE.

ITonstue o pH pacrBopa. KuciiotHas, menoynas, HeMTpaJibHas CpeJia paCTBOPOB.

CamocrosiTesibHas padoTa 00yYarOIuXcst

CepHas KucioTa — «XxJ1e0 XUMUYECKOW ITPOMBIILITIEHHOCTH.

Vcnonb30BaHuEe MUHEPATbHBIX KUCJIOT HA MPEANPUATUSAX PA3InIHOTO NMPOdUIIs.
OKcubl ¥ CONU Kak CTPOUTENbHbIE MaTepUaIIbI.

Hcropus rurca.

IToBapeHHas COJIb KaK XUMHUYECKOE CBIPBE.

MHoronukuii KapOOHAaT KaJIbLIUs: B IPUPOJIE, B TPOMBIIICHHOCTH, B OBITY.

Tema 1.6
XumMuuecKue
peaxkuuu

Conep:xanue yueOHOTro MaTepuaJia

1 Kunaccndukanna xumuyecKux peaknui. Peakuny coemHenus, pa3ioxKeHus,
3ameneHus, oomena. Karanutuueckue peakuu. O6patumMble 1 HEOOpaTUMbIE PEAKIINH.
['oMOreHHbIe U T€TEPOreHHBIE PEAKIIMH. DK30TEPMUYECKUE U SHAOTEPMHUUECKUE PEAKIIUH.
TemoBoit 3 pexT xumudeckux peakuil. TepMoXxuMHUECKe ypaBHEHUS.

2 OKHCINTEIBbHO-BOCCTAHOBUTEIbHBIE peakuuu. CreneHb okuciaeHus. OKUCIUTENb U

BOCCTaHOBJICHHE. BoccTaHoBUTENhr W OKUCIEHHE. MeToa 53JIeKTpOHHOTO OamaHca s
COCTaBJICHUSI YPABHEHUN OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUM.

Hemoncmpayuu

Mogenp anekTponusepa. Moeinb 3JeKTPOJIU3HON BaHHBI IS ITOJyYEHUS aJTFOMUHUSL.
Mopenb KOJIOHHBI CHHTE3a aMMHAaKa.
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Jlabopamopnuie onvimol
Peaxrus 3amenieHns Me/In JKeJIe30M B paCTBOPE MEIAHOTO KyIopoca.
Peakmun, naymnme ¢ oOpa3oBaHUEM OCaJIKa, ra3a WIH BOJBL.

3 Ckopocth xumuyeckux peakuuid. [loHTHE O CKOPOCTM XHMMHUYECKUX PEaAKLMH.
3aBUCHUMOCTh CKOPOCTHM XHUMHYECKMX peaKkIMid OT pa3IudHbIX (HaKTOPOB: MPUPOIBI
pearupyroIuux BelecTB, UX KOHLIEHTPALUU, TEMIIEPATyphl, IOBEPXHOCTH CONPUKOCHOBEHHUS
Y UCIIOJIb30BaHUs KaTaIN3aTOPOB.

OOpatuMocTh XHMHMYeCKHX peakuuii. OOpatuMble W HeoOpaTHMbIE pEaKLUU.
XHUMHYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMELICHUSI.
emoncmpayuu
[Tpumepbl HEOOPATUMBIX PEAKIIHA, HAYIIX C 00pa30BaHUEM OCaJIKa, T'a3a WK BOJBI.
3aBUCUMOCTbh CKOPOCTH PEAKLIMU OT IIPUPO/IbI pEArMPYIOLINX BEIIECTB.
B3anmMopeiicTBie pacTBOPOB CEPHOM KHCIOTHI C pacTBOpaMH THOCYJIb(ara HaTpus
Pa3IMYHON KOHIIEHTPALMK U TeMIIepaTypbl. Moiesb KUISIIEro CIIOs.
3aBUCHUMOCTh CKOPOCTH XMMHUYECKOM peakluu OT MPUCYTCTBUS KaTaiau3aTopa Ha IpUMepe
Pa3oXKEeHUs IEPOKCUAA BOJOPOA C IOMOIIBIO JUOKCH]Ia MApPTaHIla U KaTajla3bl.
Jlabopamopnusie onvimul
3aBUCUMOCTbh CKOPOCTH B3aUMOJEHCTBHUS COISTHOM KUCIOTHI C METANIAMU OT UX MPUPOJIBI.
3aBUCHUMOCTb CKOPOCTH B3aUMOJICHCTBUS LIMHKA C COJITHOM KHCJIOTON OT €€ KOHLIEHTpalUH.
3aBUCHUMOCTh CKOPOCTH B3aumozeictBust okcuaa menu (II) ¢ cepHolt kucmotoit ot
TEMIEPATYPHI.

Ilpogpunvnvie u npogpeccuonanvno 3nauumovie rnemenmst cooeprcanus. Ilonarue o6 rnexTponuse.
ONEKTPOIN3 pacIuIaBOB. OJEKTPOJIM3 PacCTBOPOB. OJIEKTPOJIUTHYECKOE IIOJYYEHHE aJIFOMHUHMSL.
[IpakTueckoe mnpUMEHEHUEe JJeKkTponusa. ['anpBaHomnacTuka. [anbBaHocterus. PadunupoBanue
BETHBIX MeTauioB. Karamu3. ['oMOoreHHble u reTeporeHHble  KaTanu3atopbl. [IpomoTopsl.
Karanutuueckue siapl. UHTHOUTOPBI.

IIpon3BOACTBO aMMUaKa: ChIPbE, annaparypa, Hay4yHble IIPUHIIHIIBL.

CamocrosiTe/ibHasi padoTa 00y4YaroUuXcst
- Peakmuu ropeHust Ha MPoU3BOJICTBE U B OBITY.
- BupryansHOE MomeIMpOBaHUE XUMUYECKUX MTPOIIECCOB.
- DIEKTPOIU3 PAaCTBOPOB AIEKTPOIIUTOB.
+  DIEKTPOJU3 PacILIaBOB JIEKTPOJIUTOB.
[IpakTHueckoe mpUMeHEHUe dNEKTPONn3a: paQUHUPOBAHKE, TATbBAHOILUIACTUKA, TaTbBAHOCTETHSI.
I/ICTOpI/ISI HOHy‘—IeHI/IH nu HpOI/ISBO}ICTBa AJTFOMHUHUA.
DNEKTPOIUTUYECKOE MONTyIeHHE U pahUHUPOBAHKE METH.

Tema 1.7

Coaep:xxanue yueOHOro MaTepuaJia
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MeTtajaianl u
HEeMeTAJJIbI

1 Metaniabl. OcoOEHHOCTH CTPOEHUS aTOMOB M KpucTayuioB. dusnueckue CBOHUCTBa
MetauioB. Krnaccudukanuss METaJIJIOB MO Pa3WYHBIM MPU3HAKaM. XUMHYECKHE CBOMCTBA
METAJIJIOB. DJIEKTPOXUMHUUECKHH s/ HANPSHKEHUHM MeTaioB. MeTramioTepMusl.
Hemoncmpayuu

Komnekmus meramioB. B3aumoneicTBue MeTanaoB ¢ HeMeTaulaMu (OKele3a, IIMHKA |
AITIOMHUHUS C CepOM, aIFOMUHHUSI ¢ HOJIOM, CYPbMBI C XJIOPOM, TOPEHHUE KeJle3a B XJIope).

2 O6mue cnocobbl momyueHus: MetaioB. [lonartue o meramnypruu. Ilupomeramnyprus,
TUAPOMETAJUTYPTHUsl U dJIeKTpoMeTautyprus. CruiaBbl YEpHbBIE U I[BETHHIE.

Hemoncmpayuu

['openue meTamioB. ATIOMUHOTEPMHUS.

Jlabopamopnuvie onvimut

3akanka 1 OTIycK ctanu. O3HaKOMJICHHE CO CTPYKTYpPaMH Ceporo U Oenoro uyryHa.
PacnioznaBanue pyz xenesa.

3 Hemeramanbl. OcoOeHHOCTH cTpoeHHs aToMoB. Hemeramnbl — mpocTble BeIIECTBA.
3aBUCHUMOCTh CBOMCTB TaJOT€HOB OT HX IIOJIOKEHUS B MEPHOAMYECKON CHCTEME.
OxucnuTeNnbHbIE W BOCCTaHOBHTEIBHBIE CBOWCTBA HEMETAJUIOB B 3aBUCHMOCTH OT HX
MOJIO’KEHUS B PSAY DJEKTPOOTPUILIATEIHHOCTH.

Hemoncmpayuu

Konnekuust HemeramioB. ['openne HemeramioB (cepsl, hocdopa, yris). BeitecHenue MmeHee
AKTUBHBIX TAJIOTEHOB U3 PACTBOPOB UX COJIeH 00JIee aKTHBHBIMH TaJIOTEHAMH.

Mogenb TPOMBILIUIEHHON YCTAaHOBKHU JUIsl TPOM3BOJCTBA CEPHOW KHUCIOTHL. Mojenb meun
U 00KuTa M3BecTHsKA. KoJuleKuy MpoAyKIuil CHIIMKaTHON MPOMBIIUICHHOCTH (CTEKIIa,
dapdopa, dasiHca, IeMeHTa pa3IMYHBIX MapoK U Ap.).

Hpaxmuuecxue 3AHAMUA
HonyquI/Ie, CO6I/IpaHI/Ie 1 pacCliO3HAaBAHHC I'da30B. Pemienue OKCIICPUMCHTAJIbHBIX 3aa4.

Ilpogpunvnvie u npogeccuonanvno 3nauumovie rnemenmuvl codeprycanusn. Kopposuss MeTayuioB:
XUMUYECKAsT M DJIEKTPOXMMHUYECKAs. 3aBUCUMOCTh CKOPOCTH KOPPO3UU OT YCIIOBUM OKpYyXarouen
cpenbl. Kitaccudukaruss KOppo3uu METAIJIOB 0 pa3IMYHbIM Mpu3HakaM. CrocoObl 3allUThl METAJIJIOB
oT kopposuu. [IponsBoacTtBo uyryHa u cranu. [lomyueHue HeMeTannoB (PaKIMOHHON MEPETOHKOM
JKUJKOTO BO3JyXa U DIIEKTPOJIM30M PpACTBOPOB WM paCIUIaBOB AJIEKTPOJIUTOB. CuiMKaTHas
MPOMBINUIEHHOCTh. [IpOM3BOICTBO CEPHON KUCIIOTHI.

CamocrosiTeibHast padoTa 00yuyaommxcst

Posib MeTamioB B HCTOpHM YeToBeYeCKON IUBHIM3AIMK. McTopust oTeuecTBEHHOM YepHOit
MetaTyprud. COBpeMEHHOE METAITYPrHYeCcKOe TPON3BO/ICTBO.

HcTopus oTedecTBEHHOH IIBETHOM MeTaJuTypruu. Pojib METaIoOB U CIJIaBOB B HAYYHO-TEXHHUUYECKOM
nporpecce.
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Koppo3us MeTannoB u crocoObl 3alIUThl OT KOPPO3HUHU.
WNHepTHBIC MM 61aropoIHBIC Ta3kl.

Poxxmaronye coiayu — rajaoreHbl.

Hctopust mBeACKONW CIIMYKH.

Paznen 2. 31
Oprannueckas
XUMUs
Tema 2.1. Coaep:xanue yueOHOIro MaTepHuaJia 5}
OCHOBHBIE 1 IIpeamer oprannueckoit xumum. IIpupoaHble, UCKYCCTBEHHBIE W CHUHTETUYECKHE
HOHATHS opranuueckue Bemiectsa. CpaBHEHUE OPraHUYECKUX BEILIECTB C HEOPTraHUYECKUMH.
opraHuuecKoii BanenTHOCTh. XMMHUYECKOE CTPOECHUE KaK MOPSIOK COCAMHEHUsI aTOMOB B MOJIEKYJIbI 110
BAJICHTHOCTH.
XUMHH 1 TCOpHS Teopust crpoeHusi opranmyeckux coeauHeHuii A. M. ByraepoBa. OcHOBHBIE
CTpoeHus MOJIOKCHUS] TEOPUH XUMUYECKOTO cTpoeHus. M3omepust u u3omMepbl. XuMuIecKre GopMyJIbl
OPraHUYeCKUX Y MOJIEIIM MOJIEKYJI B OPraHUYECKOU XUMUU.
cOoeIMHEeHU I Jlabopamopnuwtit onvim
W3roroBienune Moienei MoJIEKyJl OpraHM4eCKUX BEHIECTB.
2 Knaccupukanus opraHmveckux BemecTB. Kiaccmduianus BEmECTB IO CTPOSHHIO
YIJIEPOJHOTO CKelleTa W HaIW4Yui0 (PYHKIMOHAIBHBIX Tpymim. ['OMONOrH M TOMOJIOTHS.
Havana nomenknatypsr IUPAC.
Kinaccnpukanuss peakumidi B OpraHumyeckoil xumum. Peaknuu mnpHucOeIuHEHUs
(rumpupoBaHUs, TaJOTCHUPOBAHUS, TUAPOTAIOTCHUPOBAHUS, THUApaTaluu). Peaknun
OTIIETUICHUs (IETUIPUPOBAHMS, JAETHAPOTATOTCHUPOBAHUS, JAeruapaTanuu). Peakiuu
3amelieHus. Peakunu nsomepusanuu.
Jemoncmpayuu
Mopenn MoOJIEKyll TOMOJIOTOB M H30MEpPOB OPraHMYECKUX coeauHeHui. KadecTBeHHOE
oOHapyKeHHe yraeposa, BOAOPOJa U XJIOpa B MOJIEKYJIaX OPTaHMYECKUX COSAMHEHH.
Ilpogpunvuvie u npogheccuonanvho 3nauumvle rnemenmosl codeprycanus. llonsarue o cyocrpare u
pearente. Peaknuum OKHCIEHMST U  BOCCTAaHOBJIGHHMS OpraHuuyeckux BemlecTB. (CpaBHEHUe
KJIacCCU(UKALMU COETUMHEHHUH 1 KJITaCCU(UKALIUN PEaKIMi B HEOpraHN4YEeCKON 1 OPraHu4eCcKOl XHUMHUH.
CamocTtosiTeibHasA padoTa 00y4yarommxcst 2

Hcropust BOBHUKHOBEHUS U Pa3BUTHSI OPTAHHMYECKOM XUMHUH.

Kuznb u gesrensHocts A. M. Bytneposa.

Butanusm u ero kpax.

Posb 0TeuecTBEHHBIX YUEHBIX B CTAHOBJIEHUU U PAa3BUTHH MUPOBOM OPraHUYECKON XHUMUHU.
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COBpeMGHHBIe MMPEACTaBJICHUA O TCOPUN XUMHUUYCCKOI'O CTPOCHMU .
DKOJIOTHYECKHE aCIIEKThI HCIIOJIb30BaHUS YIJIEBOAOPOAHOI'O ChIPHS.

Tema 2.2
Yraesoxopoasl U
UX NPUPOJIHBbIE
HCTOYHUKH

Conep:kanue y4eOHOT0 MaTepuaJia

1

AJIKaHbl. AJKaHbl: TOMOJOTMYECKHM psJ, HM30MEpUS U HOMEHKJIATypa aJIKaHOB.
XUMHUYECKUEe CBOHCTBA allkaHOB (ME€TaHa, 3TaHA): TOPEHHE, 3aMELICHHE, DPa3JIOKEHHE,
nerugpupoBanue. [IpumMeHeHne ankaHOB Ha OCHOBE CBOMCTB.

AJIKeHbl. DTWIEH, €ro ToJiydeHHe (JACTUIPUPOBAHMEM JTaHa, JCHOJUMEpHU3aIueit
nonudTWIeHa). ['oMonoruyeckuil psii, U30MepHsi, HOMEHKJIATypa ajJKeHOB. XUMHUYECKHE
CBOMCTBa JTWJICHA: TOPEHHE, KAYeCTBEHHBIEC peakiuu (oOeciBeYrMBaHUE OPOMHOW BOJIBI U
pacTBOpa MepMaHraHatra Kajius), ruaparaius, nojauMepusamnus. [IpumeHnenue sTuieHa Ha
OCHOBE CBOCTB.

Jemoncmpayuu
[Tonydenue >TuiieHa peakuuen AeTUApPATAIMN 3TAHOJA, alleTUIeHa — TUAPOIIM30M Kapouaa
KaJIbIus.

Juenbl u kayuyku. [loHaTHE 0 IMEHAX KaK yrJIEBOJOPOAAX C ABYMs IBOMHBIMHU CBSI3SMHU.
ComnpsikeHHbIE AUEHBI. XUMUYECKHE CBOMCTBa OyTaameHa-1,3 u u3ompeHa: obeclBeUrBaHNe
OpOMHOI BOJBI M MOJMMEpHU3alMsd B Kaydyku. HaTypanbHbIl M CHHTETHYECKHE KaydyKH.
Pesuna.

Hemoncmpayuu

PaznoxxeHne kaydyka IpU HarpeBaHMM, HWCHBITAHUE TPOAYKTOB PpA3JIOKEHHUs Ha He-
IIPENETBHOCTb.

Jlabopamopuvie onvimoi

O3HakoMJICHHE C KOJUIEKIIMEH KaydyKoB U 00pa3liaMy U3/IeNUil U3 Pe3UHBI.

AaxkuHbl. AneruieH. XMMHYECKHE CBOWMCTBA alleTHJICHA: TOpEeHHE, O00eCIIBEYHMBAHUE
OpOMHOM BOJIBI, MPUCOETMHEHUH XJIOpOBOAOPOa U ruapaTanus. [IpuMeHenue aneTunena Ha
OCHOBE CBOMCTB. MeKKJ1acCOBasi U30MEPHUSI C AJIKaIUCHAMMU.

Apensl. benzon. XuMuyeckue CBOHCTBAa O€H30/a: TOpEHHE, PEAKIUU 3aMelleHUs
(ranorenupoBaHue, HUTpoBaHue). [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.
Jemoncmpayuu
['openue MeraHa, sTuiIeHa, anleTuieHa. OTHOIICHHE MEeTaHa, TUJICHA, alleTUIeHa 1 O€H30J1a K
pacTBOpam rmepMaHTaHarta Kajaus ¥ OpOMHOI BoJIe.

IIpupoaHbie MCTOYHMKHM YrJjeBoAOpoaoB. I[IpuponHbBI ra3: cocraB, NPUMEHEHUE B
KauecTBE TOIUIMBA.

Hedts. Cocta u nepepabotka HedTu. [leperonka neptu. HeprenpomykTsl.
Jemoncmpayuu
Komnexnust oOpasnoB Hehtn u HedrenpoaykToB. Kosutekmus «KameHHBI yroibp wu
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MPOAYKIUS KOKCOXUMUYECKOTO ITPOU3BOACTBAY.
Jlabopamopuuvie onvimot
O3HakoMJICHHE C KOJUIEKIIMEl 00pa3ioB He(TH U IPOIYKTOB €€ epepaboTKH.

Ilpogpunvuvie u npogeccuonanvno 3nauumsvle 3rn1emenmsl cooepycanusa. llpasmio B. B.
MapkoBuukoBa. Kiaccupukanus u HazHayeHue kaydykoB. Kiaccudukamnus u Ha3HaueHUE pPE3UH.
Bynkanuzanus kayuyka. [logydyeHnue aneruieHa mupoian30M MeTaHa U KapOUIHBIM criocoOoM. Peakmus
MOJIMMEpU3aN BUHUIXJIopuAa. [1oMMBUHUIXTIOPUA U ero npuMeHeHue. TpumMepusaius aleTuieHa B
6enson. Ilonstue 00 skcTpakuuu. BoccraHoBieHne HUTPOOEH301a B aHMWIMH. ['oMonoruueckuii psin
apeHoB. Tonyon. HurpoBanue Ttonyona. Tportwia. OCHOBHBIE HaNpaBjieHUsS MPOMBIIUICHHON
nepepaboTKU MPUPOJHOTO rasa.

[ToryTHeIii HedTsSHON ra3, ero mepepaboTka. IIporecchl MPOMBINUICHHONH mepepaboTKu HepTH:
KpeKUHT, puopMuHT. OKTaHOBOE 4YHMCIO OCH3WHOB M I[E€TAHOBOE YHWCJIO JM3EIBHOTO TOIUIMBA.
Kokcoxumuueckoe npou3BoICTBO U €0 MPOIYKIIHSL.

CamocrosiTeibHas padoTa 00y4yaommxcst

DKOJIOTUYECKHE ACIEKTHI UCIIOIb30BaHMsl YTIIEBOLOPOJHOTO ChIPBS.

DKOHOMHYECKHE aCIEKThl MEXAYHAPOIHOIO COTPYIHUYECTBA 110 UCIOIb30BAHUIO YIIIEBOJOPOIHOTO
CBIPBSI.

HcTtopus OTKpHITHS M pa3padOTKU Ta30BbIX M HEPTIHBIX MECTOpOXKaeHH B Poccuiickoii @eneparum.
XuMHsl yTI€BOAOPOAHOTO ChIphsl M MOsi Oyayiast nmpodeccus.

VYT11eBo10pOHOE TOIIIMBO, €r0 BU/bl U HA3HAUECHHUE.

CuHTeTH4YecKHe KayyyKu: HCTOpHs, MHOT0OOpa3ue U NepCHeKTUBBI.

Pe3unoTexHMUYECKOE TPOU3BOJICTBO U €T0 POJIb B HAYYHO-TEXHUUYECKOM MPOrpecce.

CBapouHO€ MPOU3BOJCTBO U POJIb XUMHUHU YIIIEBOJOPOIOB B HEM.

Hedtb u ee TpancnopTupoBKa Kak OCHOBA B3aUMOBBITOJJTHOTO MEXAYHAPOJHOTO COTPYIHUYECTBA

Tema 2.3
Kucaopoaocoaep
sKanue
OpraHnyeckue
COeTNHEeHHUSA

Coaep:xanue yueOHOro MaTepHaJia

1 Cnuptbl. Ilonydyenue »sTaHoina OpOXEHHMEM TIUIIOKO3bl M THJApaTallield 3THUJIEHA.
I'mapokcunpHas rpynmna Kak (QyHKUuoHanbHas. IloHATHE O MpenesbHBIX OJIHOATOMHBIX
cnuprax. XUMHYECKHE CBOWCTBAa 3TaHOJIA: B3aUMOJIEHCTBUE C HATpueM, oOpa3oBaHME
MPOCTBIX M CIOXHBIX 3(UPOB, OKUCIEHHE B anpaeruia. [IpuMeHeHHe 3TaHOa HA OCHOBE
CBOMCTB. AJIKOTOJIU3M, €r0 MOCIEACTBHS JIJIsl OpraHnu3Ma YeJloBeKa U IMPeaypexIeHUE.
['munepuH Kak NOpeaCTaBUTENb MHOIOATOMHBIX CHUPTOB. KadecTBeHHas peakuus Ha
MHOT0aTOMHBbIE cIUPTHI. [I[puMeHeHune riumepuHa.
®enon. dusnyeckue M XMMUYECKHE CBOMCTBa (eHojda. B3zammHOe BIMsSHHE aTOMOB B
MoJIeKysie (eHojia: B3aUMOJCHCTBHE C THJIPOKCHIOM HATpuUs M a30THOM KHCIOTOM.
[IpumeHnenue ¢eHoIa Ha OCHOBE CBOMCTB.
[emoncmpayuu
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Okwucrienue cnupra B anbaerul. KauecTBeHHbIE peaklluid Ha MHOTOaTOMHBIE CIIHUPTHI.
PactBoprMOCTh (peHOIa B BOJIE TPU OOBIYHOM TeMIEpaType U HarpeBaHHH.
KauecTBeHHBIC peakiuy Ha (DEHOJL.

Jlabopamopnuvie onvimot

PacTBopeHue riuieprHa B BoJie U B3auMmo/eiicteue ¢ rugpokcuaom meau (11).

Aabaeruabl. [lonstue o0 ampaerumax. AnbJAerugHas Tpymmna Kak (yHKIIMOHATbHAS.
@opManpIerua U €ro CBOMCTBAa: OKUCIEHHE B COOTBETCTBYIOIIYIO KUCIIOTY, BOCCTAHOBJICHHE
B COOTBETCTBYIOIIMK crnupT. [lomydeHue anbAeruoB OKUCICHUEM COOTBETCTBYIOIIMX
cnuptoB. [IpuMenenue Gpopmaiiberuia Ha OCHOBE €ro CBOMCTB.

KapoonoBbie kucia0Thl. [Tonarue o kap6oHOBBIX KucioTax. KapOokcuipHas rpymma Kak
¢byHkunoHanbHast. ['oMonoruueckuil paa npeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[TonyuyeHne kKapOOHOBBIX KUCIIOT OKUCIIEHUEM ajlbJIETH10B. XUMUUYECKHNE CBOMCTBA YKCYCHOMN
KHUCJIOTHI: 00IIKE CBOMCTBA C MUHEPAJIbHBIMHU KHCIOTAaMH U PEaKLUs
srepudukarnyu. [IpuMeHEHHE YKCYCHOW KHCIOTHI Ha OCHOBE CBOWMCTB. BpICHIME >XKUpPHBIE
KHCJIOTHI Ha IPUMEPE NAJIbBMUTUHOBOW U CTEAPUHOBOM.

Jlabopamopnuie onvimol
CBoiicTBa YKCYCHOHM KHCIJIOTBI, OOLIME CO CBOMCTBAMH MUHEPAIbHbBIX KUCIIOT.

Chosxxnble dpupbl ¥ kupbl. [lomydeHne CIOXKHBIX PHUPOB peaknueill STepUPUKAIHH.
Crnoxsble 3¢upsl B mpupoje, ux 3HaueHue. IIpuMeHeHHe CIOXHBIX 3(QHUpPOB HAa OCHOBE
CBOMWCTB.

XKupsl kak cioxsble 3¢upbl. Knaccupukamus XupoB. XUMHUECKHE CBOMCTBA KHPOB:
TUAPOJIN3 U THIPUPOBAHUE KUJIKUX )KUPOB. I IprMeHeHne )k1MpoB Ha OCHOBE CBOMCTB. Mbla.

Yraesoabl. YrieBoabl, HX Kiaccu(uKauus: MoOHocaxapuabl (TOKo3a, (pykrosa),
JycaxapHibl (caxapo3a) U Imosimcaxapubl (KpaxMal U HEeJT003a).

['moko3a — BEIIECTBO C JBOWCTBEHHOM (PYHKIMEH — anbAeruaocnupT. XUMHYECKHUe
CBOMCTBA TJIIOKO3bI: OKHCIIEHME B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COpPOMUT,
cnupToBoe OpoxkeHue. [IpuMeHeHne TIoK03bl Ha OCHOBE CBOMCTB.

3HaueHUe YIJIEBOJOB B KMBOW MPUPOAE M JKUM3HU 4yenoBeka. [loHsATHE O peakuusax
MOJIMKOHJEHCAlM M THUJPOJM3a Ha [pUMEPE B3aMMONPEBPAIICHUN: TJIIOKO3a -O-
HoJIUCcaxapul.

Jemoncmpayuu

Peakuust cepeOpstHOrO 3epKaja anbAerua0B U II0K03bl. OKHUCIEHUE albJAETHA0B U TITFOKO3bI
B KHCIOTYy ¢ nomomipto ruapokcuna memu (l1). KadectBennas peakius Ha Kpaxmall.
Komnnekuus apupHbIx Maces.

Jlabopamopubvie onvimol

B3anmoeiicTBre rTOK03bI U caxapo3sl ¢ rupokcuoM meau (11).
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| KauecTBeHHas peakiys Ha Kpaxmai.

Ilpogunvuvie u npogeccuonanvho 3nauumovie nemenmol cooeprcanus. MeTUIOBbI CIIUPT U €r0
UCIIOJb30BaHUE B KauyeCTBE XHMHUYECKOIO ChIpbi. TOKCHYHOCTH METAaHOJIA M IpaBUIA TEXHUKH
0€30aCHOCTH MPH padboTe ¢ HUM. DTHIICHTIIMKOJb U €r0 MPUMEHEHHE. TOKCHYHOCTD 3TUIICHTIIUKOIS U
IpaBUJIa TEXHUKU 0€30IaCHOCTHU IpU paboTe ¢ HUM.

[Tonyuenue denona U3 NPOIyKTOB KOKCOXMMHUYECKOTO IIPOU3BOJICTBA U U3 OEH301a.

[TomukonneHcauuss  ¢opmanpaeruga ¢ ¢eHoaoM B (peHosopOpMaIbIAECIUIHYI0  CMOIY.
Aueranbnerun. llonsarue o keroHax Ha npumepe aieroHa. [IpumeHeHue aneroHa B TEXHUKE U
IIPOMBIIIJICHHOCTH.

MHorooOpa3ue kKapOOHOBBIX KUCJIOT (I1aBEIEBOM KUCIOTHI KaK ABYXOCHOBHOM, aKpUIIOBOM KUCIIOTHI
KaK HETpeaeIbHON, OEH30MHOM KUCIIOThI KAK ApOMATUYECKOM).

[InenkooOpa3yromue Macia. 3aMeHa >KUPOB B TEXHHMKE HEMMIIEBBIM cCbipbeM. CHHTETHYECKHE
MOIOIIIME CPEICTBA.

MonoyHokucnoe OpokeHue TIoKo3bl. Kucinomonounsie mnpoaykTsl. CHIIOCOBaHME KOPMOB.
Hutposanue nemntonossl. IInpokcunuH.

CamocrosiTe/ibHas padoTa 00yYaroIIUXCs
buonornveckoe ¥ (GU3NOJIOrHUECKOE 3HAYCHHUE YIJICBOJOB W KHUPOB. [IpakTHueckoe 3HAYCHHE U
IPUMEHEHNE CIUPTOB B OBITY U MUILEBOI NPOMBIIIIEHHOCTH.

Tema 2.4
A3oTocoaep:xa-
mue
opraHnyeckKue
COCJUHECHHSI.
IHorumepsol.

Coaep:xxanue yue0HOro MaTepHaJia

1 Amunbl. [lonarne 00 amuHax. AnmdaTHUecKue aMuHBL, HUX KiIacCUUKAUS H
HOMEHKJIAaTypa. AHWINH Kak OpraHudyeckoe ocHoBaHue. [lomydyeHwe aHWwIMHA U3
HUTpoOeH3oa. [I[puMeHeHne aHuaMHa Ha OCHOBE CBOMCTB.

Jemoncmpayuu

B3aumozeiicTBue aMmMuaka M aHWJIMHA C COJITHOM KucioTod. Peakuus aHwinHa ¢ OpoMHOMN
BOJ10. JlOKa3aTenbCcTBO HANWYMSI (DYHKIIMOHAIBHBIX TPYII B PACTBOPaX aMHUHOKHUCIIOT.

2 AMHMHOKHCJI0TBI. AMUHOKHUCIIOTH Kak aM(doTepHble NU(YHKIIMOHAIbHbBIE OPraHUYeCcCKUe
coequHeHUs. XHMMHMUYECKHE CBOMCTBA AMMHOKMCIOT: B3aUMOJEHCTBUE C IIEIOYaMH,
KACJIIOTaMH W Jpyr ¢ JpyroM (peakuusi TOJUKOHAeHcanuu). IlenTuaHas CBS3b U
nosinnenTtuasl. [I[ppmMeHeHre aMIHOKUCIIOT HAa OCHOBE CBOMCTB.

Beaku. IlepBuuHas, BTopuyHasi, TPETHUUHAs CTPYKTYphbl OenkoB. XHUMHUECKHE CBOICTBA
OeJIKOB: TOpeHHe, AEHATypalus, TUAPOJU3, IIBETHbIE peakuuu. buonormueckue QyHKIUU
OEKOoB.

Jemoncmpayuu

PactBopenune u ocaxzaenue 6enkoB. LBeTHble peakuuu OenkoB. ['opeHune nTuubero mepa u
LIEPCTSAHOW HUTH.

Jlabopamopnuvie onvimol
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PactBopenue 6enkoB B Boje. OOHapykeHHe OeTKOB B MOJIOKE M MACHOM OYJbOHE.
Jlenatypanusi pacTBOpa Oelika KypHHOTO SHIla CHOUPTOM, PAacTBOPaMHU COJIEH TSIKENBIX
METAJIJIOB U IIPU HArPEBaHUM.

3 IMoaumepsl. benku n nonucaxapuabl Kak OHOMOIUMEPHI.

IlnacTmaccnl. [lonydeHne MOMMMEPOB peakME MOTUMEPHU3AlUA W TOJUKOHICHCAIIUH.
TepmoriacTHYHbIC U TEPMOPEAKTUBHBIE TUIacTMacchl. [IpeacraBuTenu miactMace.

Bosokna, ux kiaaccupuxkanms. IlonydeHue BoJoOKOH. OTHENbHBIE MPEACTABUTEIN
XAMUYCCKHX BOJIOKOH.

Ilpakmuueckue 3anamusn 2
Pemenne skciepuMeHTABHBIX 33]1a4 HAa UACHTU(DHUKAIIINIO OPraHUYECKUX coequHeHM. Paco3naBanme
MJIACTMACC M BOJIOKOH.

Ilpoghunvuvie u npogheccuonanvho 3Hauumvie 3INEMEHMBL COOEPHCAHUA. AMHHOKATIPOHOBAS
KkucinoTa. KanpoH kak npejcTaBUTeNh MOJUAMUIHBIX BOJIOKOH. Mcronb30BaHHe TUApOJH3a OCIKOB B
MPOMBINIICHHOCTH. [lomuBuHWIXIIOpH I, ToTuTeTpad TOpITIICH (TedioH). DeHoropopMatbIeriIHbIe
wiactMmaccsl. Lemrynona. [IpoMbInuieHHOE TPOU3BOJICTBO XMMUYECKUX BOJIOKOH.

CamocrosiTeibHasA padoTa 00y4yaommxcst 2
[IpakTHyeckoe 3HaueHHE M NPUMEHEHUE COBPEMEHHBIX IHOJMMEPOB M IJJacTMacc B OBITY M Ha
IIPOU3BO/ICTBE.
ITpuMeHeHHe 6EIKOB U aMHUHOKHUCIIOT B MEIULIMHE U IIPOU3BOJICTBE MUILEBBIX MPOJIYKTOB.
JuddepeHupoBaHHBIN 3a4ET 1
Bceero: 117

Jlist XapaKTepUCTHKU YPOBHS OCBOEHHS y4eOHOI0 MaTepuaa UCIOIb3yIOTCS CIEAYIONE 0003HAUCHUS:

1. — o3HaKOMHUTEIbHBIN (Y3HaBaHHE PaHEe U3YUECHHBIX 0OBEKTOB, CBOWCTR);

2. — penpoAYKTHUBHbIH (BBIIIOJIHEHUE JEITENILHOCTHU 10 00pasily, MHCTPYKIMU HIIH O PYKOBOJICTBOM)

3. — IPOAYKTUBHBIH (TJITAHUPOBAHUE M CAMOCTOSTEIILHOE BHITIOJIHEHHE AESTEIbHOCTH, PEIICHNE TPOOIEMHBIX 33124



Temul peghepamos (00k1a008), UHOUBGUIYAILHBIX HPOEKNLOB
- buOTEeXHOJIOTHS YU reHHasi UHXKEHEpUsl — TexXHOoIorun XXI Beka.

HanoTexHO0THs KaKk NPUOPUTETHOE HANIPABICHUE PA3BUTHUS HAYKH U

npou3sBojicTBa B Poccniickon denepanun.

- CoBpeMeHHbIE METOIbI 00€33apaKUBAHUS BOJIBI.

- AIOTpOIHs METAJUIOB.

- JKusssb u gearensHocTh .M. Menaeneena.

- «llepuognueckomy 3aK0oHY OyyIiee HE TPO3UT Pa3PYIICHUEM...)»

- Cunre3 114-ro »smemMeHTa — TpuyMd POCCHMCKHX (PUBHKOB-
SAJIEPIINUKOB.

- H3oronsl Bogopoaa.

- Hcnonb3oBaHue paliOaKTUBHBIX U30TOMOB B TEXHUYECKUX LEISIX.

- PeHTreHoBCKO€ H3JIy4eHHME M €ro HCIOJb30BAHHE B TEXHUKE H
MEJULIIHE.

- IInazma — 4yeTBEepTOE COCTOSIHUE BEIIECTBA.

- AMopodHbIe BeulecTBa B IPUPOAE, TEXHUKE, OBITY.

OxpaHa OKpy’Karolien cpeabl OT XUMHYECKOTO 3arpsi3HEHUS.

KonuyecTBeHHBIE XapaKTEPUCTUKU 3arps3HEHUS OKPYKAIOLIEN Cpeibl.

- IIpumenenue TBepAOro U razoodpasnoro okcuaa yriepoaa (1V).

- 3ammMra 030HOBOT'O 3KpaHa OT XMMHYECKOTO 3arps3HEHUS.
['pyboaucnepcHble CUCTEMBI, UX KJIACCU(PHUKALINAS U UCTIONb30BaHUE B
po(hecCUOHATILHOM e TENbHOCTH.

- KocMmernueckue reny.

- IIpuMeHeHHE CyCIEH3UN U SMYJIbCUNA B CTPOUTEIILCTBE.

- MuHepainbl 1 ropHBIE TOPO/IBI KAK OCHOBA JIUTOC(EPHI.

- PacTtBOpsI BOKpyr Hac. TUIBI pacTBOPOB.

- Bopa xak peareHT u cpeia A1l XUMUYECKOT0 IIpolLiecca.

- JKusHb u nearensHocTh C. AppeHuyca.
Bknax oTe4ecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUU DIIEKTPOIUTHIECKOU
JTUCCOLIMALINY.

- YCTpaHEHME )KECTKOCTH BOJbI HAa MPOMBINUICHHBIX MPEIITPUATHSAX.

- CepHas KHCIIOTa — «XJI€0 XMMHUYECKON MPOMBILIUIEHHOCTI.

- Hcnonb3oBaHue MUHEpAIbHBIX KUCIOT Ha MPEANPUATUSX Pa3TUIHOIO
npodus.

- Oxkcuapl ¥ CONU KaK CTPOUTENbHbIE MAaTEPUAIIBI.

- Hcropus rumnca.

- IloBapeHHas COJIb KAK XUMHYECKOE CBHIPhE.

- Mmuoronukuii kKapOOHAT KaJbIUsA: B MPUPOJIC, B MPOMBIIIICHHOCTH, B
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- Peakiuu ropeHus Ha MPOU3BOJICTBE U B OBITY.

- BuptyanbHoe MozienMpoBaHNEe XUMHUYECKUX MTPOIIECCOB.
- DIJIEKTPOJIU3 PACTBOPOB JICKTPOJIUTOB.

- DIIEKTpOJIU3 PacIIaBOB 3JIEKTPOIUTOB.

[IpakTrueckoe mpuMEHEHHUE IICKTPOIH3a: padhuHUPOBAHUE,
rajbBaHOIUIACTHUKA, TAIbBAHOCTET UL

Hcropus noiaydeHus: 1 TPOU3BOICTBA AITFOMUHHSL.

DNEKTPOIUTUYECKOE TTOJIyUeHUE U paUHUPOBAHUE ME/TH.

KuzHp u gesatenbHocTh 1. J[9BU.

Ponp MeTannoB B HCTOpUHM YENOBEYECKON IUBUIM3AMK. McTopus
OTEYECTBEHHOU YepHOIl MeTaurypruu. COBpeMEeHHOE METaTypru4ecKoe
MPOU3BO/ICTBO.

Hcropust 0Te4eCTBEHHOW [IBETHOM METAILTYPIUU. POJIb METAIIIOB U CIJIABOB B
Hay4YHOTEXHHYECKOM IIporpecce.

Koppo3sus meTaimioB 1 criocoObl 3alUTH OT KOPPO3HH.

WNuepTHbIC MU OJ1aropoJIHbIE Ta3bl.

Poxnaromume cojim — rajoreHsl.

HcTopust miBeACKOW CIIMYKH.

HcToprsi BOSHUKHOBEHUS U Pa3BUTHSI OPTaHUYECKON XUMHUH.

Kuznsp u nearensHocth A. M. bytiieposa.

Buranusm u ero kpax.

PoJib OTEUECTBEHHBIX YUEHBIX B CTAHOBJIIEHUH U PA3BUTUH MUPOBOU
OPraHUYECKON XMMUHU.

CoBpeMeHHBIE MTPECTABICHUS O TEOPUU XUMHUYECKOTO CTPOECHUS.

DKOJIOTMYECKUE ACTIEKThI HCIIOJIB30BAHUS YTIIEBOAOPOIHOTO CHIPHSI.

DKOHOMHYECKHUE ACTIEKTHI MEXTYHAPOIHOTO COTPYIHUYECTBA MO
HCMOJIb30BAaHUIO YTJIEBOAOPOIHOTO CHIPbSI.

Hcropust OTKpBITHS U pa3pabOTKX Ta30BbIX U HE(PTSIHBIX MECTOPOXKICHUI B
Poccuiickon @enepanmm.

XUMHSI YTIIEBOJIOPOTHOTO CBHIPhS U MOsi OyayIast mpodeccus.

YTineBo10poaHOE TOIIIMBO, €T0 BUALI U HA3HAYCHHUE.

CuHTEeTHYECKHE KaydyKu: UCTOPHS, MHOTOOOpa3ue U MEPCIEKTUBHI.

Pe3nHoTexHnuecKkoe MPOU3BOACTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM
nporpecce.

CBapouHOE MPOU3BOJICTBO U POJIb XUMUU YTIIEBOJOPOJIOB B HEM.

HedT1h 1 ee TpaHCOPTHPOBKA KaK OCHOBA B3aUMOBBITOTHOTO
MEKIyHapOJHOTO COTPYAHUYECTBA

24



6

TEMATHYECKOE IINTAHUPOBAHHUE

TemaTnueckui nJjaH o01eodpa3oBaTeIbHOM Y4eOHOM TMCUMIINHBI
OY 16.07 Xumus

WHpexc n HanMeHoBaHHUE 0011e00pa30BaTeNbHON yIeOHON JUCITUTLTHHEL

Ne HaumeHnoBaHue pa3aenoB 1 TeM Makcumanbhas | KonndecTBo 4acoB Camocros
TEMBI yueOHas ayJIUTOPHOM HArpy3KH TeJbHAs
Harpyska Bcero [Ipakriueckue u | padoTa
nabopaTopHbIe
paboThI
BBenenue 1 1
1 Pa3nen 71 45 26
OO0mas u HeopraHuyeckasi XuMHs
11 | OcHoBHBIE IOHATHS U 32AKOHBI 7 5 2
1.2 | [lepuommueckuii 3aK0H 1 10 6 4
[Tepuonuueckas cucrema
XUMHUYECKHX 3JICMEHTOB
J.M.MenzeneeBa u CTpOEHUE aTOMa
1.3 CtpoeHue BelecTa 12 8 4
14 Bopna. Pactopsr. 9 5 2 2
DIEKTPONUTHIECKAS TUCCOIMAIIHS
15 | Knaccudukaiys HeopraHu4eckux 14 8 6
COEIMHEHUH U MX CBOWCTBA
1.6 XUMHUYECKHE PEeaKIn 8 6 2
1.7 | Meraibl 1 HEMETaJLIbI 7 2 6
2. Pa3nen 45 32 13
Opranuyeckasi XUMHsI
2.1 | OcHOBHBIE OHSATHS OPTaHNYECKOH 7 5 2
XUMHH ¥ TEOPUS CTPOCHHUS
OpTaHHYECKHX COeTUHEHHUI
2.2 VYrneBomopobl U MX IPUPOJHBIE 13 9 4
UCTOYHUKH
2.3 | Kucnoponocomepkariue 14 9 5
OpPTaHHYECKHE COCTMHCHHUS
2.4 | A3otocosiepKalue OpraHnIecKre 8 8 2 2
COCTMHEHUSL. TIOJIUMEPBI
JnddepennupoBaHHbIil 3a4éT 1 1
HUTOTO 117 78 6 39
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJbHOCTH

CTYIAEHTOB
Conep:xanue XapakTeprucTUKA OCHOBHBIX BU/I0B AeSITEJIbHOCTH CTYJACHTOB
00y4eHust (Ha ypoBHe y4eOHBIX JeiicTBHII)
Baxwueiimme YMeHue naBath ONPECICHUE U ONIEPUPOBATH CIECIYIOIIUMHU XUMHYECKUMU
XIMHYECKUE MOHATHSAMU: BEIIECTBO, XUMHUIECKUH DJIEMEHT, aTOM, MOJIEKYJIa,
MOHATHSA OTHOCHUTEJIbHBIC ATOMHASA U MOJISKYJISIPHAS MacChl, HOH, aJUIOTPOITHS,

M30TOITbI, XUMHYECKAs! CBS3b, DJIEKTPOOTPHUIIATEIHFHOCTD, BaJICHTHOCTD,
CTETIeHb OKUCIIEHHS, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM
ra3000pa3HbIX BEIECTB, BEUICCTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHMSI, PACTBOPBI, AEKTPOIUT U HEBNEKTPOIIUT, DIEKTPOIUTHIECKAS
TUCCOITHAITHSI, OKUCIIUTENb M BOCCTAHOBUTEINb, OKUCIIEHHUE U
BOCCTaHOBJICHHUE, TEMIOBOH 3PPEKT peaklnuy, CKOPOCTh XUMUIECKOH
peakiuy, KaTajau3, XMMIUUECKOe paBHOBECHE, YTTIEPOAHBIIN CKeNeT,
(hyHKIIMOHANBHAS TPYTINA, H30MEPHs], TOMOJIOTHS

OCHOBHBIE 3aKOHEI
XUMHUHU

QopMyIEpoBaHUE 3aKOHOB COXPAaHEHHS MACCHI BEIIECTB U MIOCTOSHCTBA
COCTaBa BEIIECTB.

YcraHoBka HpH‘IHHHO-CHCI{CTBCHHOﬁ CBs3U MCKAY COACPKAHNUEM 3TUX
3aKOHOB W HaIlMCaHWEM XHUMUYEeCKUX (POpMyI ¥ YpaBHEHUH. Y CTaHOBKA
SBOJIIOIIMOHHON CYITHOCTH MEHENIEEBCKON U COBPEMEHHO (hopMyIHpOBOK
nepuoandeckoro 3akona JI. . Menzeneera. O0bsiCHeHUE PUIUICSCKOTO
CMBICJIa CHMBOJIMKH TIEPUOANYECKON TAOIHUIIBI XUMUYECKHX dJIEMEHTOB /.
W. MenneneeBa (HOMEPOB dIEMEHTa, TIEPHUOJIA, TPYIIIBI) H yCTAHOBKA
HpH‘IHHHO-CHCI{CTBCHHOﬁ CBA3U MCXKAY CTPOCHHUEM aTOMa U
3aKOHOMEPHOCTAMU U3MCHCHHA CBOMCTB 3JIEMEHTOB U O6pa3OBaHHI>IX MU
BEIIECTB B MIEPHOAAX U TPYTINaXx.

XapaKTCpI/ICTI/IKa JJIEMCHTOB MaJlbIX 1 6OHI>IHI/IX IIEPUOAO0B IO UX
nonoxeHuto B I[lepuonnueckoint cucreme /. . Menneneesa

OCHOBHBIE TEOPUU
XUMUHU

YcTaHOBKA 3aBUCUMOCTH CBOMCTB XUMUYECKUX BEIIECTB OT CTPOCHUS
aTOMOB 00Pa3yIONINX UX XUMHUYECKUX DIIEMEHTOB. XapaKTepUCTUKA
BOXHENIINX TUIIOB XUMHUYECKUX CBSA3EH U OTHOCUTENBHOCTH 3TOU
TUIIOJIOTUU.
OOBbscHEHUE 3aBUCHMOCTH CBOIMCTB BEUIECTB OT X COCTaBa U CTPOCHHS
KPUCTAJNIMUYECKUX PEIIETOK.
DopMyJIIUPOBKA OCHOBHBIX MOJI0KEHUN TEOPHUU IIEKTPOITUTUUECKOIN
JUCCOIMAINM U XapaKTEPUCTHUKA B CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX COCAUHEHUI.

DopMyJIUPOBKA OCHOBHBIX MOJI0KEHUN TEOPUN XUMUYECKOT'O CTPOEHUS
OpPraHUYECKUX COCIUHEHUN U XapaKTEPUCTHKA B CBETE 3TOM TEOPUU CBOICTB

OCHOBHBIX KJI4CCOB OPraHUYECKUX COCTUHEHUHN

Bakuenmue
BeIeCTBa U
MaTepHuabl

XapaKkTepucTHKa COCTaBa, CTPOCHHMS, CBOMCTB, MOJIYUYCHUS U TIPUMEHEHHUSI
BakHeimux metaiioB (1A u Il A rpynm, amomuHus, 'kenesa, a B
€CTECTBEHHO-HAyYHOM TPO(HIIE U HEKOTOPHIX d-3]IEMEHTOB) U MX
COEIMHEHUN.
XapaKkTepucTHKa COCTaBa, CTPOCHHMS, CBOMCTB, MOJIYUYCHUS U TIPUMEHEHHUSI
Bakueimx HemetawioB (VI A, Y11A, V1A rpymm, a Takxke a3ota u
dbocdopa, yriaepona 1 KpeMHUS, BOAOPOA) U UX COSAUHECHUH.
XapaKkTepucTHKa COCTaBa, CTPOCHHMS, CBOMCTB, OJYUYCHHS U IPUMEHEHHS
BaYKHEHMININX KJIACCOB YIJICBOIOPO/IOB (AJIKAHOB, IIMKIIOAJIKa- HOB, AJIKCHOB,
QIKUHOB, apEHOB) U MX HanOoJiee 3HAYMMBIX B HAPOTHOXO3SHCTBEHHOM
IIJIaHE TIPEICTaBUTENEH.

AHajornyHas XapakTepUCTUKA BAXKHEUIIUX MPEACTABUTENIECH JPYTUX

KJIACCOB OPTaHMYECKUX COCTMHEHUIA: METaHOJa U ATAHOJIA, CIIOKHBIX

3(UPOB, )KUPOB, MBLI, AJTBJIETHJIOB ((hOpPMaNTBJIETHIIOB U AlleTANIbACTH/IA),
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KETOHOB (alleTOHa), KAPOOHOBBIX KUCIIOT (YKCYCHON KHUCIOTBI, IS
€CTECTBEHHO-HAyYHOTO IPO(DIMIIS MIPEACTaBUTENeH APYTUX KJIACCOB KUCIIOT),
MOHOCaXapHua0B (TIFOKO3BI), AUCAXaPHI0B (Caxapo3bl), MOJINCAXaPHUIOB
(kpaxMana M LeJJII0JI03bl), aHUIMHA, aMUHOKHUCIIOT, OEJIKOB, HCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH, Kay4yKOB, IJIacTMacc

XHAMHYECKUN S3BIK U
CHUMBOJIHKA

Hcnons3zoBanue B yaeOHOMH 1 TpodeccnoHambHON AeITETbHOCTH
XUMHYECKAX TEPMHHOB H CHMBOIIUKH.

Ha3paHue H3y4YCHHBIX BCIIECTB IO TPUBHUAIBHOH WM MEKIYHAPOIHON
HOMCHKJIATYpe W OTPAXKCHUE COCTaBa 3TUX COCJAMHCHUH C IOMOIIBIO
XUMHYECKUX (POopMyII.

OTpaxxeHre XUMHYECKUX MPOIIECCOB C MOMOIIBI0 YPAaBHEHHIH XUMHUYCCKUX
peakuui

XuMHuueckue
peakIu

OO0BsacHeHnE CYIIHOCTH XUMAYECKUX porieccoB. Kimaccudukanms
XMMUYECKUX PEaKLUi 110 Pa3INuHbIM IPU3HAKAM: YHUCILY U COCTAaBY
MPOAYKTOB M PEareHTOB, TEIUIOBOMY 3P QeKTy, HanpaBieHuIo, dase,
HaJIMYUIO KaTaJIN3aTopa, U3MEHEHUIO CTETIEHEN OKHCIICHMSI SJIEMEHTOB,
00pa3yomunx BEIecTBa.

YcraHoBKa MPU3HAKOB OOLIETO M PA3IMYHOTO B THIIOJOTHH PEAKIUM ISt
HEOPraHWYECKON U OPraHUYECKON XUMMH.

Knaccudunukanus BemecTs 1 NpoLeccoB ¢ TOUKU 3PEHUS] OKUCIICHHSI-
BoccTaHOBIEeHUs. COCTaBIIEHUE YPABHEHUI PEAKLUNA ¢ IOMOLIBIO METOAA
AJIEKTPOHHOTO OaaHca.

OOBsicHEHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON PEaKIHU U MTOJI0KESHHUS
XMMUYECKOr0 PABHOBECHS OT Pa3NUYHbIX (PaKTOPOB

XUMHWYECKUHU
SKCIIEPUMEHT

Brimonenne XUMHYECKOTO OKCIICPUMECHTA B IIOJTHOM COOTBETCTBHUHU C
MpaBuUIaMu 0€30MaCHOCTH.

Habmonenue, ¢ukcanus u onrcanne pe3yiabTaToB
POBEACHHOTOIKCIIEPUMEHTA

Xumuueckas
HHpOpMAITHS

[IpoBeneHme caMoOCTOSATENBHOTO MOUCKA XUMHUYECKOH HH(POPMALIUH C
HCTIONBb30BaHUEM Pa3IMYHBIX HICTOYHUKOB (HAyYHO-TIOMYJISIPHBIX H3IaHUMH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa). Micons3oBanne
KOMIIBIOTEPHBIX TEXHOJIOTHI JJIs1 00pabOTKH U Mepeaadr XUMUIECKOM
WHGOPMALIMH U ee TPeICTaBICHHS B Pa3IHYHbIX (hopMax

PacueTs!l o

VYcTaHOBKA 3aBUCHMOCTH MCKAY Ka4yeCTBEHHOU 1 KOJIMYECTBECHHOU

XUMHYECKHM CTOPOHAMH XUMHUYECKHX OOBEKTOB H IIPOLIECCOB.
dbopmynam u Pemrenme pacueTHbIX 33724 M0 XUMUYECKUM QOpMYJiaM U YpaBHEHHIM
ypaBHEHUSIM
[TpodunsHOE 1 OObsicHEHNE XUMUYECKUX SIBICHUH, IPOUCXOASLINX B IPUPOE, OBITY U Ha
npo¢eCCHOHAIBHO | ITPOU3BOJCTBE.
3HA4YUMOe Onpenenenne BO3MOXKHOCTEH MPOTEKAHUS XUMHUYECKHX TPEBPAILCHHI B
coJlepiKaHue Pa3IMYHBIX YCIOBHUSX.

CoOnroieHne npaBuIl SKOJIOTHYECKH TPAMOTHOTO TIOBEICHUS B OKPY-
JKarouiei cpene.

OreHKa BIMSHUS XUMAYECKOTO 3arpsi3HEHHS OKPY Karolei cpe/ibl Ha
OpTaHU3M YeJIOBEKA U JPYTUe KUBBIE OPraHU3MBI.

CobroieHre nipaBui1 6€30MacHOT0 00paIleHHs ¢ TOPIOYUMH U TOKCUYHBIMU
BeIIeCTBaMH, JJabopaTopHBIM 000pyaoBaHueM. [10/IroToBKa pacTBOpOB
3aJJaHHOM KOHLIEHTPAIMU B OBITY M HA IIPOU3BOJICTBE.

Kputnueckas oneHka JOCTOBEPHOCTH XUMUYECKON HHPOPMAIIH,
MOCTYTAIONIEeH W3 pa3HbIX UCTOYHHKOB
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8. YYUEBHO-METOJNYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHME ITPOI'PAMMBI YYEFHOM TUCIUTIJIMHBI «XUMUSI»

OcBoeHue mporpaMMbl y4eOHOM TUCIUIUIMHBL « XUMUS» NIPEATIONAraeT
HaJu4re B MpohecCHOHATBHOM 00pa30BaTeIbHON OpraHU3aIINH,
peanusyrolieil 00pa3oBaTeIbHyI0 MPOTrPaMMy CPETHET0 00I1Iero 00pa3oBaHus
B nipenenax ocsoenust OIIOIT CITO na 6a3e ocHOBHOTO 001Iero 00pa3oBaHus,
KaOuHeTa XUMUH ¢ 1aboparopueii u 1abOpaHTCKOM KOMHATOM, B KOTOPOM
HMMEETCs] BO3MOXKHOCTh 00€CTIeYnTh CBOOOJHBIN AOCTYyM B UHTEpHET BO BpeMs
y4eOHOTO 3aHATH U B IEPHOJ] BHEYUEOHOM NeATEeIHbHOCTH 00yUYaOLUXCA.

[Tomenienne kabuHeTa yaoBieTBopsieT TpeOoBaHusM CaHUTapHO-
AMUAEMUOJIOTHUECKUX MpaBuil 1 HopMaTuBOB (CanlluH 2.4.2 Ne 178-02) u
OBITh OCHAILICHO TUIIOBBIM 000PY10BaHUEM, YKA3aHHBIM B HACTOSIIIIUX
TpeOOBaHUAX, B TOM YHUCJIE CIEUAIM3UPOBAHHON yueOHON MEOEIbIO U
CpeICTBaMU O0yUYEHUS, IOCTATOYHBIMH JIJIS1 BBITIOJIHEHUS TPEOOBaHUM K
YPOBHIO MOATOTOBKM 00y4JaroImuxcs’,

B kaOunete umeercs MyJIbTUMEANITHOE 000pYI0BaHUE, TIOCPEICTBOM
KOTOPOT'O YYaCTHUKM 00pa30BaTEIbHOTO IpoLecca MOTYT IPOCMATPUBATh
BHU3YaJIbHYIO HH()OPMALIKIO 110 XUMHUH, CO3/1aBaTh MPE3EHTAIIH,
BHJIEOMATEPHAIIBI U T. 11

B cocTaB yueOHO-METOIMYECKOTO U MAaTEPUATIBHO-TEXHUYECKOTO
OCHAILIEHUs] KAOMHETa XUMUH BXOJST:

HaTypajibHbIE OOBEKTHI, MOJEIH, PUOOPHI U HAOOPHI ISl TOCTAHOBKH
JEMOHCTPALIMOHHOTO ¥ YYEHUYECKOTO HKCIIEPUMEHTA;

+  IIeYaTHBIC U SKPAHHO-3BYKOBBIE CPEJICTBA OOyUECHUS;

+  cpeAcTBa HOBBIX MH(POPMALIMOHHBIX TEXHOJIOTHI;

- PCaKTHUBBHI;

- TIEPEYHU OCHOBHOW U JOTIOJHUTEIHHOU yUeOHOM JIUTEpATyPHI;

+  BCIIOMOTaTelIbHOE 000PYI0BaHUE U UHCTPYKIINU;

- OMOIMOTEUHBIN (POHI.

B O0ubnuoTteunsiit hoH BXOASIT YUEOHUKHU U y4eOHO-METOINYECKUE
koMIuiekThl (YMK), pekoMeH10BaHHbIE WA JOMYLIEHHBIE JIJIs
HCIIOJIb30BaHUs B MPOPECCUOHAIBHBIX 00pa30BaTEIbHBIX OpPraHU3ALMSIX,
peanu3yrnmx o0pa3oBaTeIbHYIO TPOTpaMMy CpETHETO 00I1ero o0pa3oBaHus
B nipeaenax ocsoenus OITOIT CITO Ha 6a3e ocHOBHOTO 001Iero o0pa3oBaHus.

B nporiecce ocBoeHUs MPOrpaMMbl YHEOHOM TUCHUTITUHBI « X MU
CTYZEHTBI UMEIOT BO3MOKHOCTh JJOCTYTNA K 3JIEKTPOHHBIM Y4€OHBIM
MaTepuaiaM 1o XMMUHU, UMEIOIIUMCS B CBOOOTHOM J0CTyTE B ceTu MHTepHeT
(37IEKTPOHHBIM KHUTaM, IPAaKTUKyMaM, TecTaM, MaTepuanam EI'D u np.)

1 [Tucemo MunwucreperBa obpasoBanus u Hayku PO ot 24.11.2011 Ne MJI-1552/03 «O6 ocHareHmu ob1e-
00pa3oBaTeIbHBIX YUPEKICHNN YIeOHBIM U yIe0HO-1a00paTOPHEIM 000pyI0BAHIEM).
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9 KOHTPO.Ib 1 OHIEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JUCIIUITJIMHBI

KoHTposib W olleHKa pe3ynbTaToB OCBOCHMSI Y4eOHOW AMCHUIUIMHBI OCYIIECTBISIETCS

MpenojiaBaTelieM B MPOLECCe TMPOBEJACHUS NPAKTUYECKUX 3aHATUH

TCCTUPOBAHHUA, a TaKKC

BBITIOJTHEHUST 00YYaIOIIMMUCS MHAWBUIYaTbHBIX 33JaHUN, MPOEKTOB, MCCIEAOBaHUN, APYrux GopMm u

MCTOJOB KOHTPOJIA.

Pe3yabTarnl 00yyeHus

@opMbI U METOIbI KOHTPOJISI M OLIEHKHU
pe3yJabTaToB 00y4eHHsI

OcBoeHue copepkanus yu4eOHOU
JTUCIUIUTAHBI «XHMHSI», 00eCTieunBaeT
JOCTUKEHHE CTYIEHTAaMU CIIEIYIOIINX
pe3yJIbTaTOB:

JIMYHOCTHBIX:
- YyBCTBO TOPJIOCTH U YBOKEHUS K UCTOPUU
Y JOCTHKCHHSIM OTEUYECTBEHHOM
XUMHYECKON HayKH; XUMHUYECKH IPAMOTHOE
MOBEJICHHE B PO ECCHOHATHLHOM
JeSITEIbHOCTH U B OBITY IPU OOpAIICHUH C
XUMHUYECKUMH BEIIECTBAMH, MaTepHAIaMu 1
polLeccamu;

- TOTOBHOCTH K ITPOAOJDKEHHUIO 00pa3oBaHus
Y TIOBBIIICHUSI KBATU(PHUKAIINY B U30paHHOM
poecCHOHATLHOM I TEIILHOCTH H
00BEKTUBHOE OCO3HAHUE PO XUMHUYECKUX
KOMIICTCHITUM B 3TOM,;

- YMEHHE HUCII0JIb30BATh JOCTUKECHUS
COBPEMEHHOM XMMHUUYECKON HAyKU U
XUMHUYECKHUX TE€XHOJIOTUMN JJIs TOBBILICHUS
COOCTBEHHOT'O MHTEIUIEKTYaJIbHOTO PAa3BUTHUS
B BBIOpaHHOM MPpohecCHOHATBHON
TeSTEeTbHOCTH;

MeTanpeIMeTHbIX:
- HCIIOJIb30BAHKE PA3IMYHBIX BUIOB
IMO3HABATEILHOM JIEATEITbHOCTH M OCHOBHBIX
MHTEJJIEKTYaIbHBIX ONepanuii (MOCTaHOBKU
3amauu, GOpPMYITUPOBAHUS THIIOTE3, aHAINA3A
U CHUHTE3a, CpaBHEHUS, 0000IIeHNs,
CUCTEMAaTH3AIINH, BBISIBICHHUS IPUIUHHO-
CJICACTBEHHBIX CBS3€H, IIOMCKA aHAJIOTOB,
(dhopMyTupOBaHUS BEIBOIOB) /ISl pEIICHUS
MOCTABIEHHOW 3a/1a4M, IPUMEHEHHE
OCHOBHBIX METOJIOB IMO3HAHUS (HAOIIOICHNS,
HAyYHOTO SKCIIEPUMEHTA) I U3YUCHHUS
Pa3IMYHBIX CTOPOH XUMHYECKHX O0BEKTOB H
MPOLIECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOIMMOCTh CTAJIKUBATHCS B
npodeccruonansHoit chepe;

- ICTIOJIb30BaHMUE PA3IMYHBIX HCTOYHUKOB
JUTSL TIOJTYYEHUS XUMHYECKON NH(pOopMaIuy,
yMEHHUE OIICHUTH €€ JJOCTOBEPHOCTh ISt
TOCTHKEHHS XOPOIIIUX PE3yIbTaTOB B
npodeccruonanbHoil chepe;

. JAMETHBIX
- c(OOPMUPOBAHHOCTH MPEACTABICHH O

- CEMMHApCKHUE 3aHsiTHs, HalMCaHue JOKJIAJOB,
pedeparoB, 3cce U UX OLEHKA, y4yacTHE B JEJIOBBIX
Urpax U KOHKypcaxX; IPUMEHEHUE 3HaHUU B OBITY U
npodeccroHalbHOI 1eSATENbHOCTH;

-CEMHMHApCKUE  3aHATHS,  HAlMUCaHHE  JOKJIAJIOB,
pedeparoB, 3cce M UX OICHKA, Y4acTHE B JICJIOBBIX
Urpax U KOHKypCax; MPUMEHEHHE 3HAHUU B OBITY U
npodeccnoHATBHOM 1A TEIBHOCTH;

-YCTHBIN OIPOC, TECTUPOBAHUE, 3AIIUTA TPAKTUUYECKUX
Wik Ja00paTopHbIX paboOT, TUKTAHT, KOHTPOJIbHAs
paboTa, ceMUHApCKUE 3aHATHS, HAlMCAaHUE JIOKJIaJlO0B,
pedeparoB, 3cce U UX OLIEHKA U T.J.

YCTHBIN OMpPOC, TECTHPOBAHUE, 3alIUTa MPAKTHUECKUX
WU JTa0OpaTOPHBIX palbOT, CEMUHAPCKHUE 3aHSTHA,
paboTa HaJl TPOEKTOM;

-CEMUHApCKUE  3aHATHSA,  HANHWCaHWUE  JIOKJIAJIOB,
pedepaToB, 3cce M MX OIEHKa U T.JI., y4yacTHE B
HAyYHO-HCCIIEIOBATEIbCKON pabote u
npodeccCHOHATBHBIX KOHKYPCaXx;

-YCTHBIﬁ OIIpoC, TCCTUPOBAHUE, 3alIUTA ITPAKTUICCKUX




MeCTe XMMHUU B COBPEMEHHON HAYYHOU
KApTUHE MHUPA; IOHUMaHUE POJIM XUMHH B
(bopMHpOBaHUHU KPYT030pa U
(GYHKIIMOHATIBHON TPAMOTHOCTH 4EJIOBEKA
JUISL peleHus IPAaKTUYECKUX 3a1a4;

- BJIAZICHHE OCHOBOIIOJIArAIOIIUMHU
XUMUYECKUMHU MMOHATHUIMH, TEOPUSAMHU,
3aKOHAMHU U 3aKOHOMEPHOCTSIMHU; YBEPEHHOE
II0JIb30BAaHNE XUMUYECKON TEPMHUHOJIOTUEH
1 CHMBOJIMKOI;

-BJIaJICHHE OCHOBHBIMU METOJAMH HAYYHOT'O
IIO3HAHUS, UCIIOJIB3YEMBIMH B XUMUMU!
HaOJI0IeHNEM, OTIUCAaHUEM, H3MEPEHHEM,
HKCIEPUMEHTOM; YMEHHE 00pabaThIBaTh,
OOBSICHATB PE3yNIbTAThI IPOBEICHHBIX
OIIBITOB U JI€JIaTh BBIBOJbI; TOTOBHOCTb U
CTIIOCOOHOCTH MMPUMEHSATH METO/IbI TO3HAHUS
IIPY PELICHUN IPAKTUYECKUX 3a7a4;
-c()OPMUPOBAHHOCTb YMEHMUSI 1aBaTh
KOJIMYECTBEHHBIE OLICHKU U IIPOU3BOIUTH
pacueTsl 110 XUMUYECKUM (opMyiaM U
YPaBHEHUSM;

-BJIQJICHHE NTPABUJIAMU TEXHUKH
0€30I1aCHOCTH IIPU UCIIOJIb30BAHUU
XUMHUYECKUX BEUIECTB;

-c(hopMUPOBAHHOCTH COOCTBEHHOH MO3UIMH
110 OTHOLIEHUIO K XUMHYECKOU
uHpOpMalNY, OJIy4aeMON U3 pa3HbIX
HCTOYHUKOB.

WK J1abopaTopHBIX padoT,
paboTta, CEeMUHAPCKHE 3aHATHSI,

JAUKTAHT, KOHTPOJIbHAA

-YCTHBII OIPOC, TECTUPOBAHUE, 3aAIIUTA TPAKTUICCKUX
WM Ja00paTopHBIX pabOT, JTUKTAHT, KOHTPOJIbHAs
pabora,

3alIMTa TPAKTHYECKUX WIM J1abopaTopHBIX padoT,
JUKTAHT, CEMUHAPCKUE 3aHATHU,

-KOHTpOJIbHAsE ~ paboTa,  CEeMUHApCKHe
pelIeHue MPaKTUKO-OPHEHTHPOBAHHBIX 3a/1ay;

3aHATHS,

-BBIITOJTHCHUE
paoor,

IPAKTUYECKUX WM  J1abOpaTOPHBIX

-YCTHLII;'I OTBCT, JUCKYCCHHI.
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PELEH3USI
Ha pabouyro mporpammy mo yuedonoii ameunmianne OYI0.0F Xumus aas cneuuanbHOCTENd
Texumuecekoro mnpoduiasi: 15.02.01 MonTazk n TeXHIYECKas! IKCIUIYATALMHSI NPOMBINLICHHOTO0
obopynosanus (1o orpacsin), 19.02.01 Komnnrorepupie crucreMbl H KOMILIEKCHI,
08.02.07 MonTazk ©  OIKCIUIyaTAlNsi  BHYTPEHHHX  CAHTEXHHYECKHX  YCTpOIicTB,
KOHIHLIIOHIIPOBAHNSI BO3AYXa I BEHTHJISILIIII,
seinoanennyio npenogasaresem BIIOY KK AMTT Jlesuenxo C.A.

PaGouas mnporpamma  yuebnoit aucuummnel OYJI6.0¢ Xumus cocraBieHa Ha OCHOBAHHH
IlpumepHoit nporpaMmbl  y4eOHOH OUCUMIUIMHBI «XHMHS» JUISl  CIELHANLHOCTEH CpeJHero
npodeccuonanbHoro obpasosanus, aBTops!l ['abpuensu O.C., OctpoymoB W.I'.; omobpena OI'Y
®HUPO  Munobprnayxun  Poccun;  opuentuposana Ha — PenepanbHblii  roCyAapCTBEHHBIH
obpasoBaTenbHblif cTaHmapT cpexHero mnpodeccuonansHoro obpaszoBanust (PI'OC CIIO) mno
yKkasaHHbIM criequanbHocTaM. (IIpotoxon Ne3 ot 21 mionst 2015 ronma, Perncrpauuonuslii Homep
peuensun 385 ot 23 uroiist 2015 r. DLAY «DHUPOw).

Ocpoenne cozpepxkanus y4ebHoi mucuurumHelOY(6.0% Xumus, obecrneuwBaeT JOCTHXKEHHE
CTYJEHTaMH CJIEAYIOIINX Pe3yJIbTAaTOB: THYHOCTHBIX, METAIIPEAMETHBIX, MPEJIMETHBIX.

Bee pasnensl cogepaxannst aucuurmiasl OYJ16.07 XuMus BKIoueHs! B pabouyio MporpamMmy;
nocTrasjieHbl yueOHble, Pa3BHBAIOLINE H BOCIHTATENbHBIE LEIH NPH H3YyYEHHH KaXJ0ro pasjena.
Colmopaercst MpeeMCTBEHHOCTh B OOy4YeHHH, €IUHCTBO TEPMHHOJIOTHH H o0o03HaueHHii B
COOTBETCTBHH C JCHCTBYIOLIMMH CTaHIAPTaMH.

PaGouast mporpamma mnpeaycMaTpuBaeT peann3aldio Ha 3aHATHAX MEKIAHCLHIUIHHAPHBIX
cBs3ell ¢ aucUMIUIMHAMK y4eOHOro rulaHa. 3arjlaHHpoBaHa caMOCTOsITeNbHasT paboTa 00yyaroumxces,
TNpeUI0IKEH CITHCOK pe(eparTos.

Temarnuecknii nnan nocnenoBaresbHO pacnpezenseT yueGHble yachl [0 pasfenaM H TeMam
aucnuruMHel. Paboweill mporpammolf mpemycMOTpeHBl MpaKTHYECKHE 3aHATHSI, KOTOPbIE MO3BOJIST
obyuaromumesl  npHOOpecTH HEOOXOAMMBIE YMEHHS! M HABBIKHM IPH PeLIeHHH XHMHYECKHX 3aJadu.
Temarnka npakTHUECKHX 3aHATHH COOTBETCTBYEeT TpeOOBaHMSM IOArOTOBKH BBIMYCKHHKA IT0
CNELHAIILHOCTSAM TEXHHYECKOro NMpo( s ¥ CoAepiKaHuIo paboyeii nporpaMmael.

SI3BIK W CTIUIL  H3NOKEHNHs NporpamMMbl  Hay4HBIH, HCIOJNIB30BAHA TEPMHHOJIOTHS I10
aucuumnHe. Cozepixanne paboueif IporpamMMbl COOTBETCTBYET COBPEMEHHOMY YPOBHIO Pa3BHTHSI
HayKH, TEXHHKH H IPOU3BOCTBA.

Pabouass nporpamma no aucuunuuHe OVYJI6.0% Xumus MoxeT ObITh HCIONB30BaHA IS
obecrieuennst OCHOBHOIT 00pa3oBaTesIbHOI NMPOrpaMMBbI 10 CIELHATLHOCTIM TEXHHYECKOro MpOQHIIs
B yupexaennsax CITO.

Penenzenr:
TiotionnnkoBa E.B., KaHAMZAT CeNbCKOXO3MHCTBEHHBIX HAyK, HOLEHT Kaeapbl (PH3HUECKOil
KyJbTYPbl H MEIHKO-GHOTOrHYECKHX LII'ICLU'IHHI'II-I fDene 0 TOCYHapCTBEHHOrO GIOMKETHOrO
00pa30BaTeNLHOrO  YUPEXAEHHSI  BBICIIETO rﬁl@"'\ﬁé’,@ SMasuperii rocynapcmenﬂbm
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PEOEH3MSI
Ha padouyio nporpammy no yqeonoii auennnianne OY6.0% Xumus
ST crenHaJaLHocTeld TEeXHITYECKOro npoduas:  15.02.01 MonTazk 1 TexHHUeCKasi
IKCIUIYaTALNS POMBILJIEHHOT0 000opyaoBanus (110 0TPACISIM)
08.02.07 MomnTak W IKCIUIyaTauusi  BHYTPEHHHX  CAHTEXHIYECKHX  YCTpOiicTB,
KOHJHIIOHIPOBAHNST BO3AYXa I BEHTIJISILIIII
19.02.01 KomnbioTepHbie CHCTEMBI I KOMILIEKCHI,
seinoanennyio npenogasaresem FBITOY KK AMTT Jlesuenxo C.A.

Pabowas nporpamma cocraBjieHa Ha ocHOBaHHH [IpuMepHOit mporpamMMbl yueOHOH AUCLHUIUTHHEL
«Xumus» mius npodeccHii HavyanbHOro Mpo(ecCHOHANLHOrO 00pa3oBaHMsS M CHELHANBLHOCTEH
cpenHero npodeccrHonansHoro odpasosanus, apropsl I'abpuensu O.C., Octpoymos M.I'., onoGpena
Ory dUPO Munobpuayxu Poccuu, (ITporoxon Ne3 or 21 wmionst 2015 roma, PeructpaunoHHsli
Homep peuensun 385 ot 23 utonst 2015 r. PIAY «DHPOy).

Pabouas nporpamma no aucuuruie OYJ16.07 Xumus npeqHasHaueHa sl H3yUeHHsT XHMHH B
YUPSKAEHHSX CpegHero IpodecCHOHaNnbHOro obpa3oBaHUS, peanu3ylolMX 00pa3oBaTENbHYIO
nporpamMmy cpeasero (momHoro) obmiero ofpasoBaHusl, IpH IOATOTOBKE KBATH()HUIMPOBAHHBIX
crienayncToB  cpeauero 3seHa. OcHoBy paloueilf mporpaMMbl  COCTABISIET — COJAEPIKAHHE,
corsiacoBannoe ¢ TpedoBaHHsIMH (peaepanbHOro KOMIIOHEHTa roCyJapCTBEHHOr0 CTaHAapTa CpeIHero
(rmosiHoro) odero odpazoBanus 6a30BOro ypOBHSI.

B pesynbrare u3y4deHusi MporpaMMHOro Mmarepuana oOydarouiuecs: OBJafeBaloT Ga30BBHIMH
3HAHMSIMH M yMEeHHsIMH 110 pazjenam «Heoprannueckas Xxumusy, «Opranuueckas XUMHsI.

OcBoenue conepxkanus yuedHoit aucuurunusl OY16.0¥ Xumus, obecrieuuBaer JOCTHIKEHHE
CTYJIEHTAMH CIEIYIOUIX Pe3y/bTaTOB: JMUYHOCTHBIX, METANPEAMETHBIX, TPEAMETHBIX.

Jlnst ycBOeHMs TEOPETHYECKOro MaTepuaa B Kax«JI0M pasziesie NpeaycMOTPEHB! NPaKTHIECKHE
3aHSTHS, a TaKXKe MPEeIyCMOTPEeH MaTepHal Ha CaMOCTOSITEIBHOE H3YUCHHE, MPEIJIOIKEHBI TEMBI
JnoknanoB 1 pedeparon. TemaTHia MpakTHYECKHUX 3aHSITHI COOTBETCTBYET TPEOOBAHHSIM MOArOTOBKH
BBIITYCKHHKA MO CIELHATBHOCTSIM TEXHHUECKOro PO HIIsl H COAEPIKAHUIO paboyelt MporpamMmal.

[Tpu u3yvyeHHH AMCLMIUIMHBI MOCTOSHHO o0palaeTcsi BHUMaHHE Ha e NMPUKIagHONH XapaKTep,
rje M KOria H3y4yaeMble TEOPeTHYECKHE MOJIOKEHHs M MPAKTHYECKHE HAaBBIKH MOryT ObITh
HCIIONB30BaHBI B OyayIueii mpakTH4YecKoi AesTebHOCTH.

Cobniomaercsi MpPeeMCTBEHHOCTh B OOYYEHHH, €JHHCTBO TEPMHHOJIOTHH M 00O03HaueHHii B
COOTBETCTBHH C JHCTBYIOLINMH CTaHIAPTAMH.

[lporpamma W TeMaTHYeCKHii [JIaH COJAEPIKAT JOCTATOYHOE KOJIMYECTBO 4YacoB JUIS
JIGMOHCTPALH W NpakTHUYeCKHX padoT, Mo3poJsiouux npuodpectn obyuarommMcess HeoOXoAHMbIE
YMEHHS U HaBBIKH.

SI3BIK M CTHJIb M3JIO)KEHHS MpOrpaMMbl Hay4dHBIH, MHCHOJB30BAHA TEPMMHOJOTHS IO
qucuurnge. Cozepixanue paboueil nporpaMmbl COOTBETCTBYET COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKH, TEXHHKH H MPOH3BOACTBA.

PaGouast mporpamma o aucuuminHe OYJ(6.0% Xumus moker ObITH MCIONB30BaHA JUls
obecrnieyeHHs: OCHOBHOH oOpa3oBaTenbHOH MPOrpaMMBbl 110 CHELHANBHOCTSIM TEXHHYECKOTO MPOQHJIs

B yupexaenusx CIIO.

Penensent: (r‘,‘-""aaw%
E.H.3amnxoBckas, npenonasarens xumyggﬁ%fw; “fs
npogeccHonanbHOro 06pa3oBaTeNLHOT 5 Peskr !

10pummec1<uﬁ TEXHHKYM»
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