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1. ACHOPT MPOI'PAMMBI YYEBHOM JUCIIUTIJIMHBI
BJ.07 Xumus

1.1 OO6aacTb NpUMeHeHHsI MPOTrPAMMBbI

Pabouas mporpamma yueOHo# aucuuruinabl BJ1.07 Xumust sBisieTcss cCOCTaBHONW 4acThIO OCHOBHOM
npoheCcCHOHANBHON 00pa30BaTeILHOM MPOrpaMMBbl MMOJIUTEXHUYECKOTo Koyuemka punuana MI'TY B nocenke
SI670HOBCKOM B COOTBETCTBUU C ()eIepabHBIM rOCyIapCTBEHHBIM 00pa30BaTeNIbHBIM CTAHIAPTOM CPETHETO
npodeccuonansHOTo 00pazoanus B cooTBeTcTBUH ®I'OC CIIO mo cnermmanprocTr 08.02.01 CTponuTeascTBO
Y SKCIUTyaTalus 31aHUI U COOPY>KEHHH.

1.2 MecTo TUCHHMIUIMHBI B CTPYKTYPE OCHOBHOM 00pa30BaTEeIbHOM MTPOTPaMMBbI

Huctumumaa bJ1.07 XuMus siBisieTCsl AMCIUTUTMHON 0a30BOTO IIUKJIA.

1.3 Ilenu u muiaHupyemble pe3yabTaThl OCBOCHUS TUCIUTLIMHBIL:

Llenu quCHUIIINHBI:

DopMUPOBAHUE y CTYAEHTOB IIPEIACTABICHUSA O XMMUYECKOU COCTABIISIOLIEH €CTECTBEHHO-
HAay4YHOM KApTHUHBI MHpPA KaK OCHOBBI IPUHSATHUS PEIICHUN B YKU3HEHHBIX M IPOU3BOJICTBEHHBIX
CUTYyalMsAX, OTBETCTBEHHOT'O [IOBEICHUS B IPUPOIHOM Cpele.

1.4. Ilnanupyemble pe3ynbTaTbl OCBOEHHUS 0011€00pa30BaTENbHON  AMCLUUIUIMHBL B
cootBercTBuu ¢ ®I'OC COO

OO61ye (JINYHOCTHBIE U METANPEAMETHBIE) PE3YJIbTAThI:

B 4actu Tpy10BOro BOCIIUTaHUA:

- TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTU MacTEepCTBA, TPY10JII00UE;

- TOTOBHOCTb K aKTUBHOM JIEATEIILHOCTH TEXHOJOTMYECKON M COIMAJIbHOM HAIPaBJICHHOCTH,
CIOCOOHOCTH UHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIIbHO BBITIOJIHITH TAKYIO JACSTEIHHOCTD;

- HHTEepec K pa3Iu4HbIM cepaM npodhecCHOHATHLHOM NesTeNbHOCTH,

OBnazieHne yHUBEPCATbHBIMUA YICOHBIMU MTO3HABATEIHLHBIMH JICHCTBUSIMHU:

0a30BbIC JTOTHUECKUE JCHCTBHUS:

- caMoCTOSTEIHHO (OPMYJIHUPOBATh W aKTyaJU3UpPOBATH MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIIUBATh CYIIECTBEHHBIN MMPU3HAK WJIM OCHOBAHUS sl CPABHEHHU S, KITaCCU(UKAITIHI
1 0000IIeHMS;

- ONpPEHEINSTh LUENN ACITENbHOCTH, 3aaBaTh MMapaMeTPbl U KPUTEPUU UX TOCTUKECHUS,

- BBIABJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUUSA B pACCMATPUBAEMBIX SABJICHUSAX;

- BHOCHTb KOPPEKTHBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBHUE PE3YyIbTATOB LIEISM,
OLICHUBATh PUCKU ITOCIEACTBUM NEATEIBHOCTH;

- pa3BUBATh KPEaTMBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOJIeM 0a30BbIE
HCCIIEIOBATENILCKUE ICVCTBHUS:

- BJIQJIETh HaBBIKAMHU y4€OHO-HCCIIEIOBATEILCKONW U MPOEKTHOM ACSITEIHPHOCTH, HaBBIKAMHU
paszpeltieHus mpoodieM;

- BBISBIISITh TNPUYUHHO-CIIEACTBEHHBIC CBSI3M W aKTyaJlM3UpOBaTh 3a7adyy, BBIJIBHUTATh
TUIIOTE3y €€ PEIICHUs, HAXOAUTh apryMEHTBI ISl JOKA3aTeJIbCTBA CBOMX YTBEPKICHUH, 3aJaBaTh
apamMeTpsl U KPUTEPUHN PEIICHUS;

- aHaAJIU3UPOBATH MOJIYUYEHHBIE B XO€E PELIEHU 3aa4M PE3YIbTaThl, KPDUTUUYECKU OLIEHUBATh
WX JIOCTOBEPHOCTB, TPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBUSX;

- yMeThb TMEPeHOCUTh 3HAHUS B [IO3HABATEIbHYID U  MPAKTUYECKYI0  OO0IacTu
KHA3ZHEACATEITbHOCTH;

- yMETh HHTETPHUPOBATH 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00IacTe;

- BBIIBATATh HOBBIE UJICH, IPEAJIaraTb OPUTHHAIBHBIE TOAXO0/IbI M PEIICHHUS;

- CIOCOOHOCTH WX HCITOJIb30BAHUS B MTO3HABATEIBLHON M COIUAIBHOMN MPAKTHUKE

B o0Js1acTH HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- c(hopMHpPOBAaHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTE KYJIbTYP, CIIOCOOCTBYIOIIETO
OCO3HAaHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

- COBEPUICHCTBOBAHME SI3bIKOBOUM M YNTATEJILCKON KYJIbTYPhI KaK CPECTBA B3AMMOACHCTBUS



MEXIY JI0JIbMU U ITO3HAHMS MUDA;

- OCO3HaHME IIECHHOCTH HAYyYHOW N€ATEIbHOCTH, TOTOBHOCTh OCYILIECTBIIATH MPOEKTHYIO U
HCCIIE0BATENbCKYIO AESITENbHOCTh MHINBUAYAJIbHO U B TPYIIIE;

OByaieHHe YHHBEPCAJbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMH /IEHiCTBUSIMH

pabora ¢ uadopmaruen:

- BIAJACTh HABBIKAMHU TMOJYYCHHUS WHPOPMAIUM U3 HUCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIIATH IMOUCK, aHAJIU3, CUCTEMATU3AlMI0 U UHTEPIPETALINI0 HHPOPMAIUH
pa3IMYHBIX BUJOB U (DOPM IIPEICTABICHHUS,

- co3JaBaTh TEKCTHI B pa3IMYHBIX (pOpMaTax ¢ yueToM Ha3HaueHUs: HHPOpMAIUH U LEIeBON
ayJUTOPUH, BBIOMpAsi ONTUMAIBHYIO ()OPMY TPEACTABICHUS M BU3YaIU3aLIUH;

- OLEHUBAaTh JOCTOBEPHOCTb, JISTUTUMHOCTh MH(OpMAIIMU, €€ COOTBETCTBUE MPABOBBIM U
MOpaIbHO-ITUYECKUM HOpPMaM;

- HCIIOJIb30BaTh CpeAcTBa HWH(OPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
peUIeHUN KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U OpPraHU3AIlMOHHBIX 3a7a4 C COOJII0JIEHUEM
TpeOOBaHUI SPrOHOMHKHU, TEXHUKU OE30MACHOCTH, THMTHUEHBI, PECypcocOepeKeHHs], MPaBOBBIX H
ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

- BIAJCTh HABbIKAMH pPACIO3HABaHMUS M 3alIUThl UHPoOpManuu, WHGOPMAITMOHHON
0€30I1aCHOCTH JINYHOCTH;

- TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOONPEIETICHUIO;

- OBJAJICHUE HaBbIKAMU Y4eOHO-MCCIIEI0BAaTENIbCKOM, IPOEKTHOW M  COLMAIbHOU
JIeATEIbHOCTH;

Ogj1aieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU J1eCTBUAMM:

COBMECTHAas J€ATEIbHOCTD:

- TIOHMMAaTh M UCTOJIB30BaTh MPEUMYIIECTBA KOMaHIHON U MHAUBUIYaJIbHON paOOTHI;

- NpPUHUMATh LM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH U KOOPAUHUPOBATh
JICHCTBHS TIO €€ JOCTH)KEHMIO: COCTAaBJIATh IUIaH JEUCTBUM, PACIIPEAEISTh POIM C YYETOM MHEHUH
Y4aCTHUKOB 00CYKJaTh pe3yIbTaThl COBMECTHON paboThI;

- KOOPJIMHUPOBAaTH M BBHINOJIHATH pabOTy B YCJIOBUSX pEAIbHOrO, BHUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYILIECTBJIATH IO3UTHBHOE CTPAaTErMYECKOE€ TIOBEJEHUE B PAa3JIMYHBIX CUTYyalMsX,
MPOSIBIISATH TBOPYECTBO U BOOOpakKeHHE, ObITh HMHUITUATUBHBIM

OBjaieHUe YHHUBEPCAJIbHBIMH PEryJsiTHBHBIMU 1€CTBUAMM:

IpUHSTHE Ce0s U JPYTHX JIIOICH:

- TpUHUMATh MOTHBBI W apPTyMEHTHl JPYTHX JIOJAEH TIpH aHalu3e pe3yJbTaToB
JIeATEIbHOCTH;

- TpU3HABaTh CBOE MPABO U MPaBO JPYIHX JIIOAEH Ha OIIHMOKH;

- pa3BHUBATh CIIOCOOHOCTH MOHUMATh MUP C TTO3UINH JIPYTOr0 YEIOBEKa;

B 00s1acTH 3K0710rH4€CKOr0 BOCIIUTAHMSA

- chopMHpPOBAaHHOCTH OJKOJOTHYECKOW KYIbTYphl, IOHUMAaHHE BIHSHHUS COLHUAIBHO-
HSKOHOMHUYECKUX IMPOLECCOB HA COCTOSHME NPHUPOJHOM U COLMAIBbHOM Cpefbl, OCO3HaHHE
I100aTEHOTO XapaKTepa IKOIOTUYECKUX MPOoOIeM;

- TUIAHUPOBAHWE U OCYIIECTBJICHUE NIEMCTBUM B OKpYXKAlOIIEW Cpele Ha OCHOBE 3HAHMS
1[eJIed yCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA;

AKTHBHOE HENPHUSTHE IEHCTBHM, IPUHOCAIINX BPEIl OKPYIKAIOIIEH Cpefe;

- YMEHHE MPOTHO3UPOBATH HeOJIaronpusTHbIE IKOJIOTHUECKHE MIOCJIEACTBUS
MPEANPUHUMAEMBIX ICUCTBHI, MPEAOTBpAIIATh UX;

- pacuIMpeHue OIbITa ACSTEIHbHOCTH SKOJOTUUECKON HAIIPABIEHHOCTH;

- OBJIaJiIcHWE HaBbIKAMH y4eOHO-MCCIICIOBATEILCKOW, TPOEKTHOW U  COIMaIbHOMN
JESATEIHOCTH.

JucnunmuHapHsie (TpeAMETHBIC) PEe3yJIbTaThl 00yICHUS:

- 3HAHUA:

31- 3HaeT: OCHOBOIMOJIATAIOIINE TTOHATHS (XMMHUYECKUN DIIEMEHT, aTOM, DJICKTPOHHAS
o0oJiouka aTroma, s-,  p-, 0-3JIEKTPOHHBIC OPOUTAIA ATOMOB, HOH, MOJICKYJIa, BAJICHTHOCTb,



JNEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCICHMS, XUMHUYECKass CBA3b, MOJIb, MOJIIpHAas Macca,
MOJISIPHBIA 00BEM, YIIepOIHBIA CKeNeT, (yHKIUOHATIbHAS TPYIIa, PaJUKall, H30MEPHs, U30MEPHI,
TOMOJIOTUYECKHUN PsAl, TOMOJOTH, YIJI€BOLOPOABI, KHCIOPOA- M a30TCOIAEPKALIUNE COCIUHEHUS,
OMOJIOTHYECKH aKTHBHBIC BellecTBa (YTJIEBOJBI, JKUPHI, OCIKH), MOHOMEp, TOJIUMEpP, CTPYKTypHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEUHEHM S, KPUCTAIIIMYECKAsl PEIIETKA, TUIIBI XUMUYECKUX PEAKIIUM
(OKHCIUTEIBHOBOCCTAHOBUTEIBHBIE, 9K30-U SHAO0TEPMUYECKHE, PEaKIIMU HOHHOTO 0OMEHa), pacTBOD,
JJIEKTPOJIUTHI, HEJIEKTPOIMTHI, JIEKTPOJUTHYECKAs IUCCOLMALNSA, OKUCIHUTEIb, BOCCTAHOBUTEIID,
CKOPOCTb XUMHUYECKON PEAKIINH, XMMHUUECKOE PABHOBECHUE), TEOPUU U 3aKOHBI (TEOPUS XUMUYECKOTO
CTpoeHHusl opraHmdeckux Bemiects A.M. byriepoBa, Teopus 3JIEKTPOJIUTUYECKOW AMCCOLMALINY,
nepuoanueckuii 3akoH J[.M. MenneneeBa, 3aKkoH COXpaHEHHsS MAaccChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHUH SI3bIK XUMMHM, (PAKTOJOTHMUECKUE CBEJEHHsSI O CBOWCTBAX, COCTaBe, MOJyYEHUM U
0€30I1aCHOM HCIMOJIb30BAHUU BAKHEUIINX HEOPraHMYECKHMX M OPraHMYECKHX BEUIECTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa;

32- 3HAeT OCHOBBI: XUMHUYECKOW COCTABIIAIONICH €CTECTBEeHHOHAYYHOW KapTHHBI MUPa, POJIH
XMMHU B NO3HAHWUU SIBIEHUI NPUPOJBI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€
(GYHKIIMOHAIBHOW IPAMOTHOCTH, HEOOXOMMOM JUIsl pELIeHUsI MPAKTUYECKUX 3a7a4 U SKOJIOTMUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3[J0POBbIO U IIPUPOIHOM Cpele;

33 - 3HAeT OCHOBHBIE METOJIbl HAay4YHOI'O MO3HAHMSI BELIECTB M XUMHUYECKHUX SIBICHUN
(HabnoieHue, U3MEPEHHE, SKCIIEPUMEHT, MOJIEIMPOBAHUE).

- YMeHus:

V1 - ymeeT: BBIABIATH XapaKTEpHbIE INPU3HAKM M B3aUMOCBS3b H3YYCHHBIX IOHATHH,
IPUMEHSTh COOTBETCTBYIOLME IOHATHSA NPU OMHUCAHUU CTPOEHUS U CBOICTB HEOPIaHUYECKUX U
OPraHMYECKHUX BEUIECTB M HUX INPEBPAIICHUN; BBIABIATH B3aUMOCBSI3b XUMHYECKMX 3HAHHU C
HNOHSTUSIMH U IPEJICTABICHUSIMH IPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;

Y2 - yMmeer: UCHOJIb30BaTh HAaMMEHOBAHMSI XMMHMUYECKHX COCIMHEHUN MEXIyHapOIHOIO
COI03a TEOPETUYECKOW W MPUKIAAHON XMMHM M TpPUBHUAJIbHBbIE Ha3BaHMs BaKHEMIMX BEIIECTB
(9THIIEH, alleTUIIeH, TTUIEepuH, GeHo, GopManbIerus, YKCycHas KHCIOTa, TJUIHMH, YTapHbIi ras,
VIJEKUCIBbIA ra3, aMMMaK, ramieHasi W3BeCTb, HEralmleHash WU3BeCTb, NMUThEBAs COAA U JPYIHX),
COCTaBJIATH (POPMYJIBI HEOPTaHUYECKHX U OPTaHUYECKHUX BEIIECTB, yPaBHEHUS XUMHUECKUX PEaKIii,
OOBSACHATP MX CMBICH; TOATBEPXKAATh XapaKTEpHbIE XHUMHYECKHE CBOMCTBA  BEIIECTB
COOTBETCTBYIOIIMMHU YKCIIEPUMEHTAMH U 3aIIUCAMU YPAaBHEHUN XUMUYECKUX PEAKIUM;

VY3 - ymeer: ycTaHaBIMBATh NPUHAAIEKHOCTh N3yUEHHBIX HEOPTAaHUYECKUX U OPraHUYECKUX
BEUIECTB K OIpPENEICHHBIM KjaccaM M TpyllaM COEIMHEHUMH, XapaKTEpHU30BaTb UX COCTaB H
Ba)XHEHIlIMEe CBOICTBa; ONpeAensTh BUIbl XUMHYECKMX CBsA3€M (KOBaJeHTHas, WOHHas,
METaJUIn4YecKas, BOJOPOJHAsI), TUIBl KPUCTAIIMUECKUX PEIIETOK BELIECTB; KiacCU(UIMPOBAThH
XUMHUYECKHE PEaKIUH;

VY4 - ymeer: mpoBOAUTH pacyeTbl MO0 XUMHUYECKUM (OpMyJIaM M YPaBHEHUSM XMMUYECKHUX
peaxiuil ¢ UCToIb30BaHHEM (PU3HUECKUX BETUUYHH, XapaKTePU3YIOLIUX BEIIECTBA C KOJIHMUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMallbHbIE YCJIOBMS) Ta30B, KOJIMYECTBA BEIECTBA; HCIOIb30BaTh
CUCTEMHbIE XMMHYECKHE 3HAHUS JUIS MPUHATHUS PELICHU B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BELIECTBAMM U UX IPUMEHEHUEM

VY5 - ymeer: mIaHMpPOBAaTh U BBINOJHATH XUMHUYECKHI SKCIIEPUMEHT (MpeBpalieHus
OpraHMYECKHUX BEIIECTB IPU HArpeBaHWM, IIOJIyYEHHE OTWJIEHA M M3YyYEHUE €ro CBOWCTB,
KAueCTBEHHbIE PEAKIMM Ha albJETH/bl, KpaxMall, YKCYCHYIO KHUCJIOTY; JeHaTypanusi OelKOB IpH
HarpeBaHUH, 1IBETHBIE PEaKLUU OEIKOB; MPOBOJUThH PEaKIM MOHHOTO OOMEHa, ONMpeAesATh Cpery
BOJIHBIX PAaCTBOPOB, KAUECTBEHHBIE PEAKIIMU Ha CyIb(aT-, KapOOHAT- U XJIOPH-aHUOHBI, HA KaTHOH
aMMOHMsI; pellaTh SKCIEpUMEHTaJIbHBIE 3adauun 1o Temam "Meramisl" u "Hemeramisl") B
COOTBETCTBUHU C IPAaBUJIAMU TEXHUKHU O€30IIaCHOCTH NP OOPAILEHUH C BEILIECTBAMU U J1a00paTOPHBIM
000pyIOBaHHEM; TPEACTABIATh pPE3yIbTaThl XMMHUYECKOTO SKCIepuMeHTa B (opme 3amucu
YPaBHEHHMH COOTBETCTBYIOIUX PEAKIMN U (POPMYIMPOBATh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

VY6 - ymeeT aHaIM3UPOBATh XMMUYECKYIO HH(OPMALIHIO, TOTyYaeMyI0 U3 pa3HBIX HCTOYHUKOB
(cpenctB MaccoBoi uHdopmaruu, cetb IHTEpHET U Ipyrue);

VY7 - ymeer: mpoBOAUTH pacyeThl MO XUMHUYECKUM (OpMyJIaM M YPaBHEHHUSM XMMUYECKUX



pEaKLMi C UCTIOJIb30BaHMEM (PU3UUECKUX BEINYHH, XapaKTEPU3YIOIIMX BEIECTBA C KOJMYECTBEHHOM
CTOPOHBI: MaccChl, 00beMa (HOpPMAaJbHBIE YCJIOBHSI) ra3oB, KOJIMYECTBA BEIIECTBA; HCIIOIb30BAThH
CHUCTEMHBbIE XMMHUYECKHE 3HAHMsI JJIs1 NPUHATHS PELICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U X IIPUMECHEHHUEM;

YV 8 - ymeer: IIIaHUPOBATh U BBIIOIHITh XUMUYECKUNA SKCIIEPUMEHT (IIpeBpaILeHUs
OpraHMYECKHUX BEIIECTB IIPM HAarpeBaHWM, IIOJIyYEHHE OHTHJIEHA M M3yYEHUE €ro CBOWCTB,
Ka4eCTBEHHbIE PEaKIMM Ha albJETHbl, KpaxMall, YKCYCHYIO KHUCIIOTY; JeHaTypauusi OelKoB Ipu
HarpeBaHUM, IBETHBIC PEAaKUIUHU OEJIKOB; MPOBOIUTH PEAKIIMM MOHHOTO OOMEHA, ONpPEeNeNiTh CPemy
BOJIHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMU Ha CyJb(aT-, KapOOHAT- U XJIOPHU-aHUOHBI, HA KAaTHOH
aMMOHMSI; pellaTh SKCIIEpUMEHTaJIbHblE 3adauun 1o Temam "Meramisl" u "Hemeramibsl") B
COOTBETCTBUHU C MIPAaBUJIAMHU TEXHUKHU O€30I1aCHOCTH TP 0OpAILEHUH C BELLIECTBAMU U J1a00PaTOPHBIM
000pyIOBaHHEM; TIPEACTABIATH pPE3YIbTaThl XHMHUYECKOTO SKCIepuMeHTa B (opme 3amucu
YPaBHEHHH COOTBETCTBYIOIUX PeakUUi 1 (GOpMyIUPOBATh BHIBObI HA OCHOBE 3TUX PE3YJIbTAaTOB

Y9 - ymeer: coOuonaTh MpaBWiia SKOJOTHYECKH IEIecO00pa3HOro MOBEIEHUS B OBITY U
TPYAOBOH IEATEIBHOCTH B LIEISIX COXPAHEHUs CBOETO 3/10pPOBbS M OKpY KaroIllel IPUPOAHOM cpelibl;
YUUTBHIBATh OMIACHOCTH BO3/ICHCTBUS HA AKUBbIE OPraHU3Mbl ONPE/IEIIEHHBIX BELLIECTB, HOHUMAsl CMbICII
HoKasareJsi peleIbHOM JOIyCTUMON KOHLIEHTPALUH.

1.5. Komnerenuuu odyyaromerocs, GopMupyeMbl€ B pe3ysIbTaTe OCBOECHUS AUCLUIIINHBL
OOpa3zoBarenbHass M BOCHUTATElIbHAs JEATEIBHOCTh HAIpaBieHa Ha (OPMHUPOBAHUE Y
00yyarolerocs CleyromnuX KOMIETEHIUNI:

OK O0I. BeiOupare crnocoObl pemeHus 3agad MNpo(ecCHOHANBHOM JesaTelbHOCTH
IPUMEHUTEIBHO K Pa3IMUYHbIM KOHTEKCTaM;

OK 02. HMcnonp3oBaThb COBpPEMEHHBIE CpPEACTBA IIOWUCKA, AHAJIW3a W HMHTEPIpPETALUU
uH(popMaluu U HHOOPMALIMOHHBIE TEXHOJIOTHH JJISl BHIIOJHEHUS 3a]1a4 NPOPEeCCHOHATbHON
JESATEIHOCTH;

OK 03. IlnanupoBath U peaan30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U INYHOCTHOE
pasBUTHE, TNPEANPUHUMATENBCKYIO  JIEITENbHOCTh B NpodeccHoHaIbHOW  cdepe,
MCIIOJIb30BaTh 3HAHUS I10 NMPaBOBOW M (PMHAHCOBOM I'PaMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX
CUTyalUsX;

OK 04. Db dexTrBHO B3aUMOICHCTBOBATh U padOTaTh B KOJUIEKTUBE U KOMAaH/IE;

OK 05. OcymiecTBisATh YCTHYIO U NHCBMEHHYI0 KOMMYHMKAIIMIO HA rOCYAapCTBEHHOM
a3bike Poccuiickoit @enepanyu ¢ y4eToM OCOOEHHOCTEH COLHMAIbHOIO M KYJIBTYPHOI'O
KOHTEKCTa;

OK 06. IIposBiaATe TIpa)kxIaHCKO-NATPUOTUYECKYIO TO3UIHUI0, JEMOHCTPHPOBATH
OCO3HAHHOE TIOBEJIEHUE HA OCHOBE TPAIAUIMOHHBIX POCCUICKUX JYXOBHO-HPAaBCTBEHHBIX
LEHHOCTEH, B TOM YHUCIIE C YYETOM T'apMOHM3AIMHN MEXHAIIMOHAIBHBIX U MEXPEITUTHO3HBIX
OTHOLIEHUH, IPUMEHATH CTaHAapThl aHTUKOPPYNLIMOHHOTO ITOBE/IECHNUS;

OK 07. CopeiicTBOBaTh COXPAaHEHHIO OKPYKAIOIIEH CPEbl, PECypcoCcOEPEKEeHHIO,
OPUMEHATh 3HaHUS 00 W3MEHEHMM KJIMMaTa, NPUHIMIIBI OepexIJMBOTO MPOU3BOJICTBA,
3¢ (peKTHUBHO AeCTBOBATH B UPE3BBIYAMHBIX CUTYAIHSIX;

OK 09 Ilonb3oBarbesi MpohecCHOHATBHONW JIOKYMEHTallMel Ha TrocylapCTBEHHOM H
MHOCTPAHHOM $I3bIKaX.

1.6. KoauuyecTBO 4acoB Ha OCBOeHHE POrpaMMbI:
MaKCcUMaJibHas yueOHasi Harpy3ka oOydJaronuxcs - 72 Jaca,
o0s3aTenpHas ayAUTOpHAast yueOHast Harpy3ka oOydaronmxcs - 72 yaca.



2. CTPYKTYPA U COAEPKAHUME OBPA3OBATEJII)HOJ71 1 BOCIIUTATEJBHOM
JAEATEJIBHOCTH 11O PEAJIM3ALIIMU YYEBHOU JUCHUITVINHBI

BJ1.07 XUMUA
2.1. O0beM IMCUMILVIMHBI M BUAbI Y4e0HO# padoThI
N Bceero

Buna yueOHoii padoThI 4ACOB Cemectp 1
AyAUTOpPHBIE 3aHATHS (BCEro) 72 72
B ToMm uuce:
Jlexrm (J1) 36 36
[Tpaktrueckue 3anstus (113) 10 10
CemuHapsl (C) - -
JlaboparopHbie paboTsI (JIP) 26 26
CamocTosiTesqbHasi padora ctyaenToB (CPC) (Bcero) - -
KoncynbTanuii - -

nud.3ader | aud.3auer

DopmMa MPOMEKYTOUHOU arTecTanuu qudGepeHInpoBaHHbIN 3a4eT
O01mas TpyA10eMKOCTh 72 12




2.2 Tematnueckuii wiad bJ1.07 Xumus

KonunuectBo yacos
HaumenoBanue Tem
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No udp u s
~ No 23 = ) Q
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3aHATUA = ) = T
S5l 9 ] 9
Z > = < = =
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)
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Paznen 1. OcHOBBI CTPOEHUSA BelllecTBa
1 J1 CTpocHHE aTOMOB XHMHYECKHX JIIEMEHTOB U TPUPOAA XUMHUICCKOHN CBS3H 2 2
Pewienue 3amanuii Ha UCHOJIB30BaHUE XUMUYECKON CUMBOJIMKH U HA3BaHUI COCIUHEHUI 0 HOMEHKIIAType
o | 31 | MexayHapoaHoro coiosa TEOPETUUYECKON U MPUKIATHON XUMUU U TPUBHAILHBIX Ha3BAHUHN JJI COCTABJICHIUS 2 2
XUMHYCECKUX (DOPMYIT TBYXaTOMHBIX COSAMHECHUH (OKCHIOB, CYIb()HIOB, TUAPUIOB H T.I.) U IPYTHX HEOPraHUICCKUX
COETMHEHUM OT/AEJIbHBIX KJIACCOB.
3 J12 [IeproauuecKuii 3aKOH U IIEPHOANUIECKAs CUCTEMA XUMHYecKuX diieMenToB JI.M.Menneneena. 2 2
4| m2 [Tepuoanueckuii 3aKOH U MEPUOJUYECKAS CUCTEMA XUMHUUECKUX AeMeHTOB J[.1.MeHneneeBa. Perenue npakTuko- 2 5
OPUEHTHPOBAHHBIX TCOPETUUYCCKUX 33JaHHI HA XapaKTePU3AI[UI0 XUMUYECKHUX JICMEHTOB « MeTaluinueckue /
Pa3znen 2. Xumnueckue peakuuu
5 JI3 2 2
KonuyectBeHHbIE OTHOLIEHUS B XUMUKU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUETHI 110 YPABHEHUAM
6 | 1133 | XMMHYCCKHX peakuuii. Mo Kak eIMHHIA KOMMIECTBA BemecTBa. MoisipHas Macca. 3aKOHBI COXPaHCHHS MaCChl U 2 2
sHeprun. 3aKoH ABoraapo. MosspHbiil 00beM ra3oB. OTHOCHUTEIBHAS TUIOTHOCTH Ta30B. PacyeTs! 1o ypaBHEHUSM
XMMHYECKUX PEaKINi ¢ UCTIOIH30BAHUEM MacChl, 00beMa (HOpMaJIbHBIE YCIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA
Teopust 35eKTPONIUTUUECKOHN nucconualui. MoHbI. DIIEKTPOIUTHI, HEAJIEKTPOJIUTHI. Peakiinu HOHHOTO 0OMeHa.
7 14 CocTaBiieHue peakiiuii HOHHOTO 0OMEHa IyTeM COCTABJICHHMSI UX MOJIHBIX U COKPAIEHHBIX HOHHBIX YPaBHEHUH. 2 2
KucnotHo-ocCHOBHBIE peaklliu. 3a/laHUs Ha COCTABJIICHUE HOHHBIX PEeaKuil
JlaGopatopnas padota “Tunbl XMUMHUYECKUX peaKkiui’”. 2
g8 | JIP1 HccnenoBanrie TATIOB (TI0 COCTaBY W KOJMYECTBY MUCXOTHBIX M 00Pa3yIONINXCS BEIMIECTB) U MPU3HAKOB XUMHUIECKUX 2
peakuuii. [IpoBeneHme peakiyii FOHHOTO 0OMEHa, ONIPeIeJICHHE CPEe bl BOJHBIX PaCTBOPOB. 3a/IaHUs Ha COCTABIICHHE
HOHHBIX DEAKITUH
9 | I34 | Crpoenue BemecTBa M XUMUUeckue peakuuu. [lenosas urpa « TailHbI XMUMUHU U OUOJIOTHI. 2 2
Pasne 3. CTpoenne u CBOHCTBA HEOPTAHMYECKHX BellIeCTB




10

JI5

Krnaccudukamms, HOMEHKIIATypa B CTPOSHIE HEOPTaHNIECKUX BEIIECTB

11

JIP 2

Pemenue mpakTHYECKUX 3aJJaHUH 1O KJIACCU(PUKAIIUN, HOMCHKIIATYPE U XUMHUYSCKUM (POpPMyJIaM HEOPraHUIECKUX
BEIIECTB Pa3IMYHBIX KJIaCCOB (yTapHbIi ra3, YIIIEKHCIIBIN Ta3, aMMHUaK, TallleHast H3BECTh, HeTraleHas H3BeCTb,
MUTHEBAs COZa U APYTUX): HA3BIBATh U COCTABIIATH (DOPMYJITBI XUMHYECKUX BEIIECTB, ONPENEIATh MPHHAICKHOCTD K

12

6

Mertamsl. O0mme ¢pu3nyecKkne n XUMHYECKHE CBOHCTBa MeTaiuioB. Crioco0s! oiTydeHusl. 3HaYeHIe METAIJIOB U

13

JT7

Hemeramnel. O0miue pu3nyeckue 1 XUMMUYECKUE CBONCTBA HEMETAIIOB. THUIMYHbBIE CBOKicTBA HeMeTawioB [V- VI
rpynn. Knaccudukaiysi ¥ HOMEHKIIATypa COSIMHEHMI HeMeTaJu10B. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IPUPOJIC

14

J8

XUMHYECKUE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHIOB, TUAPOKCUIOB, KUCIIOT, COJICH U Ap.).
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB ITPOCTHIX BEIIECTB, BOAOPOAHBIX COCIMHEHHIA, BEICIITUX OKCHIOB U
THAPOKCHIIOB

215

1135

CocraBineHue ypaBHEHUN XUMUYECKUX PEAKIUH C y4acTUEM MPOCTHIX U CJIOKHBIX HEOPTaHUYECKHUX BEIIECTB: METAJLIIOB
1 HEMETAJUIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB M aM(OTEPHBIX AJIEMEHTOB; HEOPTaHUIECKUX KUCIIOT, OCHOBAaHUM U
aM(OTepHBIX THAPOKCHOB; HEOPraHUYECKUX COJICH, XapaKTEePU3YIOIIUX UX CBOHCTBA.

Pemienue nmpakTuKO-OpHEHTUPOBAHHBIX TEOPETUUECKUX 33aHUI HA CBOICTBA, COCTaB, ITOJyUYeHHE U Oe30IacHOe
HCHOJb30BaHUE BXKHEHIINX HEOPTraHUYECKUX BEIECTB B ObITY M NPAKTHUYECKON IEATEIbHOCTH YeJIOBEKa

16

JIP 3

JIaboparopHras pabora «neHTrUKanys HEOPTAHUIECKUX BEIIECTBY.
Perenne SKCIIepUMEHTAIBHBIX 33124 10 XUMUYECKHM CBOMCTBAM METAJUIOB M HEMETAJIIOB, 110 PACIIO3HABAHHIO U
[OTyYCHUIO COCJUHEHUIT METAJIOB ¥ HEMETAJLIOB.
Wnentndukanys HeOpraHMIeCKUX BEIIECTB C HCIOJIb30BaHHEM HX (DPU3HKO-XHMHUYECKHX CBOWCTB, XapaKTEPHBIX
Ka4eCTBEHHBIX peakinid. KayecTBeHHbIE peaknu Ha CyibdaT-, KapOOHAT- M XJIOPHI-aHHOHbI, Ha KATHOH aMMOHHS

Pa3nen 4. CTpoeHne U CBOIiCTBA OPraHUYEeCKUX BellleCTB

17

J9

Knaccudukanus, ctpoeHre 1 HOMEHKJIATypa OpraHUYeCKUX BEILECTB

18

JIP 4

Homenkatypa opraHu4ecKknx COeIMHEHUH OTACTBHBIX KIIACCOB (HACHIIIEHHBIC, HEHACKHIIIIEHHBIE 1 aDOMATHIECKHE
YTJICBOIOPOIbI, CIUPTHI, (DEHOJIBI, AJILIACTHIBI, KETOHBI, KAPOOHOBBIC KUCIOTHI U Jip.) COCTaBJICHUE MOIHBIX U
COKPAIIICHHBIX CTPYKTYPHBIX (POPMYIT OpraHMYECKUX BEIISCTB OT/IEIbHBIX KJIACCOB, UCIIOJIB3Ys X HA3BaHUS 110
CUCTEeMAaTU4YeCKON M TPUBUAIHLHOW HOMEHKIIATYpe (3THIIEH, alleTHIIeH, TIIHIepHH, peHo,19 dopmanbaerun, ykcycHas
KHCII0Ta, runrH). PacueTsl npocreiiniel opMyITbl OpraHHYECKOM MOJIEKYIIbI, UCXO/IsI U3 AJIEMEHTHOTO cocTana (B %)

19

JI10

VYT1eBoJ0pOIBI C IPOCTHIMHU CBS3SMHU - aIKaHBI M IIUKJIOAIKAHBI: 0COOCHHOCTH KJIACCU(HUKALINA M HOMEHKIIATYPhI
BHYTpPH KJIacca; TOMOJIOTHUECKHI Psi ¥ o01as popmMyiia; u3omepusi; pusndeckre CBOHCTBA; XUMUYECKUE CBOWCTBRA,
COCOOBI MOJTyUEHHSL.

20

YTIeBoI0OpOIbI C OTHOM KPaTHOW CBS3BIO - AJIKEHBI, aIKUHBI: 0COOCHHOCTHU KiIacCU(UKAIIMYA U HOMEHKJIATYPbl BHYTPH
KJ1acca; TOMOJIOTHYECKUH psill 1 001mast popmyIia; n3oMepusi; pu3ndeckre CBOWCTBA; XHMUYECKUE CBOMCTBA; CIIOCOOBI
IOJTYICHUSL.

21

JT12

HpI/IpO,Z[HLIe HUCTOYHUKHU YTIICBOAOPOAOB U UX nepepa60TKa.




22

J113

Kucnoponconep:xaiiye opraHideckue COeIMHEHNs: CIUPThI U (PEHOIIBI: OCOOCHHOCTH KJIACCU(MKAIIMKY U HOMEHKJIATyphl
BHYTpH KJIacca; TOMOJIOTHUECKHUH psial v o01as popmyia; usomepus; prusndeckue CBOHCTBa; XUMHUUECKIE CBOWCTBA;
croco0bl mosryueHus. [IpakTuieckoe NMpuMeHeHHe STHIIOBOTO CITUPTA, STHICHTIUKOJIS, TIHIEepHHa, GeHoma.

23

14

Kuciopoaconeprkaiire opraHIIecKiue COSTUHEHNS. AJbACTHAB U KETOHBI: 0COOSHHOCTH KITACCH(PUKAIINN 1
HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHYSCKHH psI U 001Iast popmyiia; n3oMepus; (GU3NIeCKUEe CBOMCTRA,
XMMHYCSCKHE CBOWCTBA; cIoco0bI onydeHus. [IpuMenenue gopmanbpaeruia, aneraibaeria.

24

JIP 5

CBoOICTBa OPraHMYECKHUX COEIMHEHUI OTAEIbHBIX KJIACCOB (TpUBUANbHASA U MEXAyHapoaAHas HOMEHKIIATypa,
XHUMUYECKHE CBOICTBA, CIIOCOOBI OTYy4EHUsI): TIpe/iebHbIC (aJKaHbI U LIUKI0aJIKaHbl), HeMpeAebHbIC (aJIKEHBI, aTKHHBI
1 aKaJAreHbl) U apOMaTHYECKHE YTIIIEBOJOPOAbL, COUPTHI U (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U AQUPHI, aTbACTUABI U
KETOHBI, aMUHBI 1 aMUHOKHUCIIOTHI, BBICOKOMOJIEKYJISIPHbIE COSMHEHH. 3aaHns Ha COCTAaBIICHNE YPaBHECHUN
XMMHUYECKUX PeakIiil ¢ yyacTHeM OpraHWYecKUX BEIIeCTB HA OCHOBAHHWHU MX COCTaBa M CTPOEHUs

25

JP 6

CocTaBlieHHE CXEeM peaklri (B TOM YHCIIe 10 MPeI0KEHHBIM [IEMOYKaM MPEeBPaIeHN ), XapaKTePU3YIOLINX XUMHUUECKHE
CBOMCTBa OPTraHWYECKHX COCNWHEHWH OTIENbHBIX KJIACcCOB, CHOCOOBI WX TIONY4YEHHsS] W Ha3BaHHE OPTraHUYEeCKHX
COCIMHEHUM 110 TPUBUAIILHOM WM MEXIYHAPOJHON CHCTEMATHYECKONH HOMEHKIIATYPE.

Perienue mpakTUKO-OpPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUN Ha CBOMCTBA OPTaHUUECKUX COCAMHEHUN OTACIbHBIX
KJIaCCOB

26

JIP 7

JlaboparopHast pabota “IIpeBpaiiennst OpraHMYeCcKUX BELIECTB IPH HArPeBaHUU'".
[TonydeHue 3TUIIEHA U U3YUYEHHE ero CBOMCTB. MoJienupoBaHre MOJIEKYJ U XUMHUYECKUX MPEBPAILICHUI Ha IpUMEpPe
NTAHA DTUNCHA AITETUNCHA U 1D

27

JI15

HHeHTI/I(bI/IKaHI/IH OpraHNYCCKUX BEHICCTB, X 3HAYCHUEC U IIPUMCHCHUC B OBITOBOM M HpOHSBOI[CTBGHHOﬁ JACATCIIBHOCTHU
YJCIIOBCKA

28

JIP 8

W nentudukaims opraHMuecKuX COSUHEHHUI OTCIIBHBIX KIacCcoB. PacTBopenue u ocaxaenue 0eakoB. [{BeTHbIe
€aKIun OEJIKOB.

29

JP9

BrICOKOMOJIEKYIISIPHBIC COSTMHEHUSI: MOHOMED, MTOJIMMED, CTPYKTYpHOE 3BeHO. [lomnMepu3anus dTuieHa Kak OCHOBHOE
HaIpaBJieHHE €r0 UCII0Ib30BAHMUS.

’a3I[eJ'l 5. Kuneruueckue u TCPMOAUHAMHUYCCKHUEC 3AKOHOMECPHOCTH ITPOTCKAHUA XUMHYCCKHUX pealcum‘/'l

30

16

CKOpOCTB peakiiiy, €e 3aBUCHUMOCTb OT PA3IMYHBIX (DAKTOPOB: PUPOIHI PEarHPYIOIINUX BEIECTB, KOHIIEHTPAIHH
[pearupyronmx BEIeCcTB, TEMIIEPaTyPbl U IO PEaKIIMOHHOMN MoBepXHOCTH. TerioBbie 3(h(HEeKThl XUMHUUESCKUX
peakIuii. DK30- M SJHIOTCPMUUICCKHE, PEAKITHH.

OOpaTUMOCTh peakinii. XUMUYEeCKOe pABHOBECHE U €T0 CMEIICHHE T10]T ICWCTBUEM Pa3IMYHBIX (JaKTOPOB
(KOHIIEHTpAIHAS PEAareHTOB WM MPOAYKTOB PEAKIINH, JaBJIICHHE, TEMIIEPATYPa) U CO3IaHUS ONTUMATBHBIX YCIIOBHIA

[IPOTEKaHUsI XUMUUECKUX ITpoueccoB. ITpunnun Jle HlaTense




31

JIP 10

PerneHue mpakTHKO-OPUCHTUPOBAHHBIX 3aaHNIH Ha aHANIH3 (PAKTOPOB, BIMSAIONIUX HA U3MEHEHHE CKOPOCTH XUMUIECKOU
[peakny, B T.4. C TIO3UIINH SKOJIOTHYECKH IeTIeCO00Pa3HOTO MOBEACHHUS B OBITY M TPYIOBOH JAEATEIHHOCTH B HENIX
COXpaHEHUS CBOETO 3/I0POBbS U OKPY>KAIOIIEH MPUPOTHON CpEIbI.

PelieHre mpakTUKO-OPUEHTUPOBAHHBIX 3a/1aHnii Ha puMeHeHue npunnuna Jle-lllarense Ay Hax0XKICHUS HATIPABJICHUS
CMEIIICHUs] pAaBHOBECHsI XUMHUYECKOM PeakIuy U aHau3 (JaKTOPOB, BIUSIONIMX Ha CMEIICHUE XUMHUYECKOTO PABHOBECHS

Pa3znen 6. PacTBopnl

32

J17

PactBopeHue Kak PU3NKO-XHMHYeCKui mporiecc. PactBopbl. CriocoOBI TPUTOTOBIICHUS PACTBOPOB. PacTBOPHMOCTS.
MaccoBasi 10J1s1 pacCTBOPEHHOTO BeriecTBa. CMBICI TTOKa3aTeNs IPeIeabHO JOMYCTUMOM KOHIICHTPALIUU U €T0
MCTIOIb30BaHKE B OLIEHKE IKOJIOTMYECKOM Oe30MacHOCTH.

[IpaBuia 3KOJIOTHYECKH TEIeCO00Pa3HOTO MMOBEACHHS B OBITY U TPYIOBOU ACSITETHHOCTH B IIESAX COXPAHEHUS CBOETO
3II0POBBS 1 OKPYXKAIOIIEH IPUPOIHON Cpeibl; OTIACHOCThH BO3ICHCTBUS HA KUBBIC OPTaHU3MEBI OTIPE/IEIEHHBIX BEIIECTB.
Perienue mpakTHKO-OPUCHTUPOBAHHBIX PACUCTHBIX 33JJaHUH Ha PaCTBOPHI, HCTIOJIL3yeMbIC B OBITOBOU U
[TPOM3BOACTBEHHOM JISATENIFHOCTH YeJI0BEKa

33

JIP 11

JlabopaTopHas pabota «IIpUroTOBICHIE PaCTBOPOBY.

[TpuroToBieHne pacTBOPOB 3aJaHHOM (MacCOBOM, %) KOHLIEHTpANXH (C IPAKTHKO-OPUEHTHPOBAHHBIMH BOTIPOCAMH) H
oTpesiesIeHHe CPeIbl BOJAHBIX PAaCTBOPOB.

Perienue 3a1a4 Ha OPUTOTOBJICHHE PACTBOPOB

IIpodeccnoHaNIbHO-OPHEHTHPOBAHHOE CO/IepP:KaHue (CoAep:KaHNe NPUKJIATHOT0 MOIYJIs1)

Pa3znen 7. Xumus B ObITY M POU3BOACTBEHHOI 1EATEILHOCTH Y€JT10BEKA

34

J118

Hogefimue gocTmxeHns: XUMUYECKOW HAYKW U XUMHUYECKOH TEXHOJOruU. Pojib XumMun B 00ecrieYeHnH SKOJIOTMYECKOH,
SHEPreTHUECKOW M TMHUIIEBOW O€30MacHOCTH, Pa3sBUTUM MeOUUMHBL llpaBuna mowcka W aHanM3a XHMHYECKOU
WHPOPMAIIUHN U3 PA3TUYHBIX HCTOYHUKOB (Hay4Has U yuyeOHO-Hay4Has JUTEpaTypa, CPeJCTBa MACCOBOW MH(POpPMAIINH,
ceTb MHTEpHET)

35

JIP 12

ITpaBuTa SKOJOTHYECKH TIETECO00PA3HOT0 TIOBEACHUS B OBITY M TPY/IOBOM AEATEIBHOCTH B IENIX COXPAHEHHS CBOETO
3710pOBbs U OKPY’KAIOUIEN TPUPOIHON CPEBI; ONMIACHOCTh BO3/ICUCTBUS HA AKMBbIE OPTaHU3MbI OIIPEACIICHHBIX BEILIECTB.
CMbICH ToKa3ates npeaebHO JOMYCTUMOMN KOHIICHTPAIMH U €r0 UCTIOJL30BAHUE B OIIEHKE SKOJIOTHIECKOM
0e30IMacHOCTH.

36

JIP13

[Touck 1 aHaIM3 KEMCOB O MPUMEHEHNN XMMHYECKIX BEIIECTB U TEXHOJIIOTHI ¢ yaeToM Oyaymien mpodeccrnoHaapHOM
JIEATEIBHOCTHU 10 TEMaM: BaXKHEHIINE CTPOUTENbHBIE MATEPHUAIIbI, KOHCTPYKIMOHHBIE MaTepHAalIbl, KPACKH, CTEKIIO,
KEpaMuKa, MaTepUabl JJIs JIEKTPOHUKHU, HAHOMAaTEPUAIIbl, TEKCTUIBHBIE BOJIOKHA, MICTOYHUKH SHEPIUH, OPTAaHUYECKUE
1 MUHEpaJIbHbIC YI00peHus, JeKapCTBEHHBIC BEllleCTBa, ObITOBast XuMus. 3amiura: [IpeacrapiieHue pe3yibTaToB
pelieHus KelcoB B popMe MUHH-IOKIIAJIA C TTPE3SHTAIUEH.

NTOI'O

72

36

10

26




Konanl

¢opmupyembIx
HaumeHnoBanue Copaepixanue yued0HOro MaTepuaJia (0CHOBHOE U NMPo(deccCHOHATHLHO-OPUEHTHUPOBAHHOE), 1a00paTOPHbIE H KOMIIETEeHI[U,
pa3aesioB U TeM NPaKTHYeCKUEe 3aHATHS, MPUKJIATHONH MOAYJIb Obnem uacon 0CBaHBaeMbIX
3HAHMH U
YMeHHUii
1 2 3 4
Pa3znen 1. OcHOBBI CTPOEHHS BellleCTBA
Tema 1.1. OCHOBHOE coep:KaHue 31- 33, Y1, Y4, Vi
CTpoeHHEe aTOMOB TeopeTudeckoe oGyueHHe 5,Y6,Y7,Y9
XUMHYECKHX - . OK 01-OK 07,
S ICMCHTOB I CoBpeMeHHast MOJIeNb CTpOeHHS aToMa. CHMBOIMYECKHA S3BIK XUMAW. XUMHYECKUI SJIEMEHT. DJIeKTPOHHAS OK09
pEpPOIa XUMETeCKOH koH(purypamus aroma. Knaccudukanus XHMHIECKHX JIEMEHTOB (s-, p-, d-smemenTsl). BaneHTHEIE STEKTPOHEL. 2
CBSI3H BaHCHTHOCTb. 9HCKTpOHHaH npmpo;[a XUMHUYECCKOU CBA3U. BHCKTpOOTpI/IHaTCJH)HOCTL. BI/IILI)I XUMHUYECCKOU CBA3U
(KoBaJIeHTHasl, MOHHAs, METAJUTMYECKasl, BOJOPOAHAs) U crtocoObl ee 00pa3oBaHusI
[IpakTH4yecKue 3aHATHUS
Pemenue 3aaHuii Ha UCIIOJIL30BAHUE XUMUUYECKOW CUMBOJIMKA M HA3BaHUN COEAMHEHUM 10 HOMEHKIaType
MC)K[IYHaPOZ[HOFO COKO3a TGOpeTI/I‘IeCKOﬁ u HpHKJ’I&I{HOﬁ XUMHUHU N TpI/IBI/IaJ'H:HI)IX Ha3BaHHI>'I JJIs1 COCTaBJICHUS
XUMHAYECKHX (DOPMYJT IBYXaTOMHBIX COSIMHEHUH (OKCUIOB, CYyTbGUI0B, THAPUAOB U T.I1.) U IPYTUX
HEOPraHNMYECKNX COSTUHEHNH OTIEIbHBIX KIaCCOB. 2
[[pakTHueckre 3a1aHns Ha YCTAHOBJICHHE CBS3U MEX]y CTPOEHHEM aTOMOB XHMUYECKHX DJIEMEHTOB U
HepI/IOILI/I‘IeCKI/IM N3MCHCHHUEM CBOﬁCTB XUMHUYCCKUX DJICMCHTOB U UX COGI[I/IHGHI/II\/'I B COOTBETCTBUU C ITOJIOKCHUEM
[lepnoIMYeCcKOi CUCTEMBL.
Tema 1.2. OcCHOBHOE coJep:kaHne 31- 33, yl, Y4, M
[lepuonueckuii [IpakTU4YecKue 3aHATUS 5,Y6,V7,V9
3aKOH U TabIuIa — OK 01-OK 07,
11.1. Menneneesa [lepuoauueckas cucreMa XxumMuueckux anemeHToB .M. Menaeneera. ®usnyeckuii cmpica Ilepuoanyueckoro 0OK09
3axona J[.11. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS! CBOWCTB XUMUYECKHUX IJIEMEHTOB, 00pa3yeMbIX HMH
MTPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBHH C TOJIOKESHHEM XUMHUYECKOTo diieMeHTa B [leproamueckoit
cucreme. MupoBo33peHueckoe u HayuHoe 3HaueHue [lepuoauueckoro 3akona /.M. Menneneesa. [Tporuosst J1.1.
MeH)IeJIeeBa. OTKpBITI/Ie HOBBIX XUMHNYCCKUX 3JICMCHTOB. 2

Pemenue IMPAKTUKO-OPHUCHTUPOBAHHBIX TCOPETUICCKUX 3a,£[aHHI7[ Ha XapaKTepUu3auuo XUMHUYCCKUX 3JICMCHTOB
«MeTtammnyeckne / HeMETaUIMIECKHAE CBOﬁCTBa, SJICKTPOOTPULIATECIIBHOCTE XUMHUYCCKUX 3JIEMCHTOB B
COOTBETCTBUU C UX DJICKTPOHHBIM CTPOCHHUEM U I10JIOKECHUEM B Hepnounqecxoﬁ CHUCTECMEC XUMHUYCCKHNX DJICMCHTOB

MN.MenneneeBay

Pasznen 2. XumMuueckne peakuuu




Tema 2.1. Tunesr

XUMHUUYECKUX PeaKInil

OcHOBHOe coiep:KaHNe

TeopeTnueckoe o0yueHue

Kaccudukamus 1 THIB XAMUYECKUX PEeaKInii C y9acTHEM HeOpraHmdeckux BemiecTB. CocTaBieHne ypaBHEHUI
peakiuii COeIMHEHNS, Pa3IoKeHH, 3aMeIIeHNs, OOMeHa, B T.4. PEaKIiil TOPEHMs, OKUCICHUSI-BOCCTAHOBIICHHISL.
'YpaBHEHUs OKUCTICHUS-BOCcCTaHOBNEHUS. CTerneHb okuciaeHusl. OKUCIUTENb U BOCCTaHOBUTENb. COCTaBICHUE U
YpaBHUBaHUE OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIHI METOIOM AJICKTPOHHOTO Oananca. OKUCIUTEILHO-
BOCCTAaHOBHUTENFHBIE PEAKIINH B IPUPO/IE, PON3BOIACTBEHHBIX MPOIIECCax M KU3IHEACATEIbHOCTH OPTraHI3MOB

I[IpakTHYecKue 3aHATHS

KOJ’II/IHCCTBCHHBIG OTHOUICHHUS B XUMHUH. OCHOBHI)IC KOJIMYCCTBCHHBIC 3aKOHBI B XUMHUHU U pvaeTBI 110 ypaBHCHI/IﬂM
XUMUYECKUX peakiuil. Moy Kak eAuHUIA KOJIMYECTBA BenlecTBa. MosipHas Macca. 3aKOHbI COXPAaHEHUS! MacChl
1 SHeprur. 3aKoH ABoraapo. MoispHbIH 00beM ra30oB. OTHOCHUTENIBHAS INTOTHOCTE Ta30B. PacueTsl o
YpaBHECHUSM XUMUYECKHUX PEaKIUi C UCIOJIb30BAaHUEM MAacChl, 00beMa (HOPMaJIbHbBIC YCIIOBHS) ra30B, KOJUUECTBA
BCIIESCTBA

31- 33, V1, V4,V
5Y6,Y7,Y9
OK 01-OK 07,

OKO09

Tema 2.2.

(DIIEKTPOIUTUYECKAS

nrcconuanus 1
MOHHBIA 0OMEH

OcHOBHOe coiepKaHue

TeopeTI/lquKoe oﬁyqelme

Teopus 3MEKTPOTUTHUECKON Auccounannu. oHbL. DIeKTpONIUTHI, HEANEKTPOIUThI. Peakun HOHHOTO 0OMeHa.
CocraBieHue peakiuii HOHHOTO 0OMEHa IyTeM COCTABIICHHS UX TIOJHBIX H COKPAIICHHBIX HOHHBIX YPaBHEHHH.
KHCI0THO-OCHOBHBIE PEAKIMH. 3aJaHNsI HA COCTaBICHNUE HOHHBIX peaKkLnui

JlaGopaTopHble 3aHATUSA

JIaboparopHras pabdora “THUITEI XUMHUECKUX PEaKITHii’”.

VccnenoBanre TUIIOB (TI0 COCTABY M KOJIMYECTBY MCXOTHBIX M 00Pa3yIOLIMXCS BELIECTB) U IPU3HAKOB
XHUMUYecKnX peakuuii. [IpoBenenne peaxknuii HOHHOrO 0OMeHa, ONpe/ieNIeHHe CPeJibl BOJHBIX PACTBOPOB. 3a/IaHUsI
Ha COCTABJICHHE HOHHBIX PEAKLUI

31-33, V1, V¥4,V
5Y6,Y7,Y9
OK 01-OK 07,

OKO09

Konrpoasuas CTpoeHHe BenIecTBa M XUMHYECKUE PEAKIIH

padora 1

Paznen 3. CTpoeHuHe U CBOIiCTBA HEOPraHUYECKUX BelllecTB

Tema 3.1. OcHOBHOE cofiepKaHNe 351- 33/36 5;1,7 Y;t/,gy
Kiaccugpuranys, Teopernueckoe o0y4yenue OK 01-OK 07




HOMEHKJIATypa 1
CTpoeHUE
HEOpPraHMYECKHX
BCILICCTB

[Tpenmet Heopranuueckoit xumun. Knaccuduxkamus HeopraHndeckux BemecTs. [IpocThie U CI0KHBIC BENIECTBA.
OCHOBHBIE KJIACCHI CIIOKHBIX BEMIECTB (OKCHIBI, THAPOKCUABI, KUCIOTHI, COJN). B3anMOCBs3p HEOPTraHUIECKUX
BEIIEeCTB. ATperaTHbsle COCTOSIHHA BemlecTBa. Kpucrammnyeckue n amopgHbIe BemecTBa. THITbI KpUCTAITUTHYECKUX
[PEIIETOK (aTOMHAs, MOJICKYJISIPHASI, UOHHAS, METAJUTUYECKas ). 3aBUCUMOCTh (PU3NUCCKUX CBOWCTB BEIIECTBA OT
THTIA KPUCTAUTNIECKON PerIeTKH. 3aBHCUMOCTh XUMHYECKOH aKTUBHOCTH BEIIECTB OT BUJAa XUMHUIECKOH CBSI3U H
THTIA KPUCTATNIECKOH perneTku. [[pranHsr MHOr00Opa3us BEmecTB

IIpakTHYeckue 3aHATHS

HoMeHknaTypa HeOpraHMYeCKHX BEIIECTB: Ha3BaHUE BEIIECTBA UCXOS U3 UX XUMUYECKOH (hOpMYJIBI HITH
COCTaBIICHHE XUMHUUECKON OPMYIIBI UCXO/S M3 Ha3BaHMS BelecTBa o MexkayHapoauoi (MIOITAK) wmun
TPUBHAIBLHON HOMEHKJIATYpeE.

Perrenue mpakTHYECKUX 33aHUM MO KIacCU(PHUKAIINN, HOMEHKIIAType U XUMHUYECKHM (POpMYyJIaM HeOpraHUIECKUX
BELIECTB Pa3IMYHBIX KJIaccOB (yrapHbIil ra3, yrileKMCibIi ra3, aMMHaK, raieHast U3BeCTb, HeraleHast U3BecTb,
MUTHEBAsl COAA U JPYTUX): HA3bIBATh M COCTABIIATH (POPMYJIIBI XUMHUECKHUX BELIECTB, ONPEACIATH
[IPUHAUIEKHOCTD K Kaccy.

VcTouHMKN XUMHYECKOH HH(pOpMaLuH (CpeICTB MaccoBOM HHPopManun, cetb MHTepHeT U npyrue). [Touck
rHGOpMAITUH 110 Ha3BaHUIM, WACHTH(HUKATOpaM, CTPYKTYPHBIM opMyaM

OKO09

Tema 3.2. dusuxo
XUMHUYCCKUC
CBOMCTBA
HEOPTaHHMYECKUX
BEIECTB

(OcHOBHOe coiepKaHMue

Teopernyeckoe o0yueHue

MeTainib. O6I]_II/Ie (I)I/ISI/I‘IGCKI/Ie 1 XUMHYECKHE CBOMCTBA MeTaIOB. CIIOCOOBI MOJIy4YCHUA. 3HadYeHHE METAJIJIOB U
HCMETAJIJIOB B ITPUPOJAC U )KU3HEACATCIbHOCTH YE€JIOBEKA U OPraHUu3MOB. KOppOSI/ISI MCTaJIJIOB: BUJbI KOPPO3HH,
CII0COOBI 3alIUThI METAJUIOB OT KOPPO3UHU

Hemeramel. O0mpe pr3nueckue u XUMHUYECKHE CBOMCTBA HEMETAINIOB. TurmmyHble cBolicTBa HemeTauioB [VVII
rpynin. Knaccudukaius 1 HOMEHKIATypa COSIUHEHHI HEMETa/UI0B. KpyroBopoThl OMOTeHHBIX 3JICMEHTOB B

puUpoIe

XUMUYeCKre CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHHMUYECKUX BelIecTB (OKCHIIOB, THIPOKCH/IOB, KHCIIOT, COJIEH U
p.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHECHH, BRICIITUX OKCHIIOB
CUJIPOKCHJIOB

[IpakTHYecKue 3aHATHS

CocTaBieHHe YpaBHEHNH XUMUYECKHUX PEAKIINN C YIaCTHEM MPOCTHIX U CIOXKHBIX HEOPTaHMYECKUX BEIIECTB:
METaJUIOB ¥ HEMETAJUIOB; OKCHIOB METAJUIOB, HEMETAJUIOB H aM(pOTEPHBIX JIEMEHTOB; HEOPTaHUYECKUX KHUCIIOT,
OCHOBaHUH 1 aM(OTEPHBIX THAPOKCUAOB; HEOPIraHUUECKUX COJICH, XapaKTePU3YIOLINX X CBOMCTBA.

Permenne mpakTHKO-OPUEHTHPOBAHHBIX TEOPETUIECKHX 33JaHUN Ha CBOMCTBA, COCTAB, IOJMy4YeHHE U 6e30MacHoe

HCITOJIb30BAHNE BAXKHCHIITHX HCOPraHM4YCCKUX BCUICCTB B 6BITy n HpaKTquCKOfI JCATCIIBHOCTH YCJIOBCKA

31- 33, V1, V4,V
56,V7,¥9
OK 01-OK 07,

OKO09




Tema 3.3.

OcHOBHOe coiep:KaHne

31- 33, V1, V4,V

Vnentnduxanns JIaGopaTopHbIie 3aHATHS 5Y6,Y7,Y9
HEOPTaHUMICCKUX OK 01-OK 07,
BEILECTB JlaGopatopnas pabdora «aenTrdrKanus HEOPTaHMYECKUX BEIIECTBY. OK09
Perienue sKCiepIMEHTAIBHBIX 33124 [0 XMMHUYECKUM CBOMCTBAM METaJUIOB U HEMETAJUIOB, M0 PACIIO3HABAHUIO U
[OJTyYCHUIO COeINHEHNI METa/IIOB U HEMETAJLIOB.
M nenTrdukanms HeOPraHMUECKUX BEIIECTB C HCIOJIb30BAHUEM MX (PH3UKO-XUMHUYECKHX CBOHCTB, XapaKTEPHBIX
KadecTBEHHBIX peakiyid. KauecTBeHHBIE peaknu Ha cynbdar-, kapOoHaT- ¥ XJIOPHI-aHUOHBI, HA KATHOH aMMOHHUS]
KonTposabHas o
CBoiiCTBa HEOPTAaHNUECKUX BEILIECTB
paborta 2
Paznea 4. CTpoeHHe M CBOIiCTBA OPraHN4YeCcKMX BellecTB
Tema 4.1. OcHOBHOE cojiepKaHue 351' 83736’ 3;1’7 y;‘;gy
Knaccndukarus, Teopernyeckoe 00y4eHue OK 01-OK 07,
CTPOCHHC U [losiBIeHNEe W pa3BUTHE OPTaHWYECKONW XUMHM Kak Hayku. llpeamer opraHmdeckodl xumuu. MecTto W 3HaueHHUE OK09
HOMEHKJIaTypa OPTaHNYECKON XUMHHU B CHCTEME €CTECTBEHHBIX HaYK.
OpraHUYecKuX XUMHYECKOe CTPOCHHE KaK IMOPSAOK COSAMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO WX BaJeHTHOCTH. OCHOBHEBIE
BeIeCTB [OJIOKEHUSI TEOPUH XMMHUYECKOIO0 CTPOEHUSl OpraHndyeckux coeauHeHuii A.M. byTtnepoBa. YriepolaHblil ckenet

OpPraHUYeCKON MOJIEKYJIbl. 3aBUCMMOCTh CBOMCTB BEIIECTB OT XMMHYECKOrO CTpOeHUs MoJjekyia. M3omepus u
30MEpBI.

[lonsitne o ¢yHKUMOHANBLHOW rpynme. Pangukan. [IpuHIMIB KIacCUPUKAMK OPraHUYECKUX COEIUHEHHH.
MexyHapoaHasiT HOMEHKJIATypa U TPHUHIMIEI HOMEHKJIATYphl OpPraHWYeCKuX coenuHeHwid. lloHsaTme 00
A30TCOAEPIKAIUX COEAMHEHUSIX, OMOJOTHYECKH aKTHBHBIX BelmlecTBax (yriieBoiax, Xupax, Oenkax © Ip.),
BBHICOKOMOJIEKYJIIPHBIX COeIMHEHMsIX (MOHOMEP, MOJIUMED, CTPYKTYPHOE 3BEHO)

HpaKanecRne 3aHATUSA

HoMeHnknatypa opraHu4ecKuX COSAMHEHUN OTACTBHBIX KJIACCOB (HACHIIICHHBIC, HCHACBIIICHHBIC H
ApOMAaTUYECKUE YTIIEBOIOPO/IbI, CITUPTHI, (PEHOIIBI, albJeTHabl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBiieHHUE MOTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX ()OPMYIT OPraHUYECKUX BEIIECTB OTACIBHBIX KIIaCCOB,
MCTIONB3Ys MX HA3BAHUS M0 CUCTEMATHYECKOM U TPUBHATILHON HOMEHKIAType (3TUIICH, alleTUIICH, NINICPHH,
(dhenon, popmanbaeTua, YKCycHas KUCIIOTa, TIUIHMH). PacueTsl mpocTteiiieid opMyIbl OpraHHYECKON MOJIEKYJIHI,
MCXOJI U3 DJIEMEHTHOTO cocTana (B %)

Tema 4.2. CpoiicTBa

OpPraHUYECKUX
COeIMHEHUN

OcHOBHOE COACPKAHUC

TeopeaneCRoe 06yqelme

DH3HKO-XUMHYECKHE CBOMCTBA OPTaHMUECKUX COSIMHEHUH OTIENIbHBIX KIIACCOB (0COOEHHOCTH KIIaCCU(PHUKALINHU U
HOMEHKJIATYPBl BHYTPH KJIacca; TOMOJIOTUIECKUH psit ¥ o011ast hopMyina; u3oMepust; GU3NUECKIE CBOWCTBA;
XMMUYECKHE CBOICTBA; CIIOCOOBI MOTYUYECHUS):

31- 33, V1, V4,V
56,V7,Y9
OK 01-OK 07,

OKO09




- MpeaebHBIC YIIeBOAOPObI (AJIKaHBI U IUKJIOANKaHbI). ['OopeHre MeTaHa Kak OJWH M3 OCHOBHBIX MCTOYHHKOB
TerIa B IPOMBIIIIEHHOCTH U OBITY. CBOHCTBA MIPUPOTHBIX YTIEBOIOPOIOB, HAXOXK/IEHUE B TIPUPOJIE U IPUMEHEHNE
QIKaHOB;

- HEIIpEICNbHBIC (QJIKCHBI, ATKUHBI U AJKAJUCHBI) U apoMaTHUYECKUE YIICBOJOPOJbL. ['OpeHue aneTmiicHa Kak
MCTOYHMK BBICOKOTEMIIEPATYPHOTO IJIAMEHHU JUIsl CBAPKHU M PE3KU METAJLJIOB

- KHCIIOPOCOIEpIKaITie COSTMHECHIS (CITUPTHI U (PEHOIBI, KapOOHOBBIC KUCIOTHI M 3(WUPHI, AlTbIETHIB U KETOHEI,
PKUPBI, yriaeBonabl). IlpakThdeckoe TpHMEHEHHWE OTWICHIJIMKOIA, TiuiepuHa, ¢eHona. I[IpuMenenune
(bopManbernia, aleTaibaeruia, YKCYCHOM KUCIOTE. MBUTa KaK COJIM BBICIINX KapOOHOBBIX KHUCJIOT. Motomue
CBOMCTBA Mbljla

- a30TcojJepiKallhe COCOUHEHUS (aMUHBI M aMUHOKHCIIOTHI, Oenku). BBICOKOMONEKYISpHBIE COCTMHEHUS
(cuHTEeTHYECKUE U OMOJIOTHUECKU-aKTUBHBIE). MOHOMEp, momuMep, CTpyKTypHoe 3BeHO. [lonnmepusanus stuiieHa
KAaK OCHOBHOE HAIIPaBJICHUE €T'0 UCIIOJIb30BaHUs.

['eHeTHYECKAs CBSA3b MEXK/Y KIACCAMU OPTaHUYECKHUX COCIUHEHUN

HpaKanecKne 3AHATUSA

CBOICTBa OPraHUYECKUX COCTMHEHUN OTIEIBHBIX KJIACCOB (TpUBUATIBHAS U MEXKIyHApOIHAS HOMEHKIATYpA,
XIMHYECKHE CBOWCTBA, CIIOCOOBI TIOTYUYEeHHS): TIPEeNbHbIE (AIKaHbI U TUKIOATKaHbI), HEMpeebHbIE (ATKEeHEI,
QJIKHHBI U aJIKAIMCHBI) U apOMATUIECKUE YIIICBOAOPO/IbI, CIIUPTHI U ()EHOITBI, KAPOOHOBBIC KUCIOTHI U 3(UPEI,
AJIBJICTU/AbI 1 KETOHBI, aMUHBI 1 aMUHOKHUCJIOTEI, BBICOKOMOJICKYJISIPHBIC COCANHCHUS. 3aIlaHI/I$1 Ha COCTaBJICHUEC
ypaBHCHI/Iﬁ XUMHNYECCKHUX pCaKHI/Iﬁ C Y4aCTUEM OPraHM4YCCKUX BCUICCTB HA OCHOBAHUU UX COCTaBa U CTPOCHUA

CocTaBiieHHE CXeM peakiuii (B TOM YHCIe M0 NPesIOKEHHBIM [ETI0YKaM MPEBPALEHHI ), XapaKTepU3YIOIMINX
XMMHUYECKHE CBOWCTBA OPraHMUECKUX COEAMHEHHUH OTAEIBHBIX KJIACCOB, COCOOBI MX MOJy4YEeHHUS 1 Ha3BaHHE
OpPTaHNMYECKUX COeIMHEHUH 110 TPUBUAIBHON MIIM MEXITYHAPOJAHONW CHCTEMAaTHUECKOW HOMEHKIIaType. Pemenne
[PAKTUKO-OPHUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA CBOWCTBA OPTraHUYECKUX COEAMHEHUHN OTAEIbHBIX
KJIaCCOB

JlaGopaTopHasi pabora

JIaboparopras pabora “lIpeBpaiieHus OpraHUYecKUX BEIIECTB IMPU HarpeBaHUH'".
[lonmy4yeHue STHIEHA U U3YUYEHHUE €ro CBOMCTB. MoielupoBaHre MOJIEKYJT M XMMUYECKUX MPEBPALIeHuH Ha
[IpuMepe 3TaHa, 3TWIEHA, alleTWIeHa U JIp.

Tema 4.3.
Wnentuduxanms
OpraHMYECKUX
BEIICCTB, UX
3HAaYCHUE U
[MPUMEHEHHUE B

OcHoOBHOE CoI€CpPKaHue

31- 33, V1, V4,V

TeopeTnyeckoe o0y4eHune

56,V7,Y9

brooprannueckue coennnenus. [Ipumenenne u Guosorndeckas poib yraeBoaoB. OKUCICHHUE YTIEBOIOB -
MCTOYHHUK HEPTUH JKUBBIX Oprannm3MoB. O0nacTu mpuMeHeH!sI aMUHOKUCIOT. [IpeBpaiieHus 6eIKOB MUK B
opranm3me. buonorndeckue GyHKIMM OenkoB. buonornveckre GyHKIUHN )KUPOB. Poibh opraHndeckolt XuMuu B

OK 01-OK 07,
OKO09

eIIeHrH po0JIeM MUIIeBoi 6€30MacHOCTH




OLITOBOU U

Poib OpFaHI/I‘IeCKOﬁ XUMUH B pCHICHUN HpO6J'ICM SHepFCTHQCCKOﬁ 6€3OHaCHOCTI/I, B pa3BUTUH MCIUIIUHBI,

[IPOM3BOJCTBEHHON  |CO3[aHUM HOBBIX MAaTEPHAIOB, HOBBIX HCTOYHHUKOB SHEPTUH (ATIbTEPHATUBHBIC HCTOYHUKH dHEeprun). OmacHOCTh
NCATCIILHOCTH BO3/IEHICTBHSI HA )KUBBIE OPTaHU3MBI OPTAaHMYECKUX BEIIECTB OT/IENBHBIX KIACCOB (YTIIEBOIOPOIbI, CITUPTHI,
YCITOBCKA (heHOJTBI, XJIOPOPTaHUIECKHUE TPOU3BOIHBIC, abICTHIIBI U JIP.), CMBIC [TOKA3aTelIs PECIIBHO TOMYCTHMOMN

KOHIICHTPAITUH

JlaGopaTopHbIe 3aHATHSA

JlabopaTopHast pabora: “VnmeHTH(]HKAINA OpPraHUYECKUX COCIWHCHWN OTACNBHBIX KiaccoB” MmeHTHdukarms

OpPraHMYECKUX COCIUMHEHHI OTIIEIBHBIX KJIACCOB (Ha MPUMEPE aJIbJIETHI0B, KpaxMaia, YKCYCHOH KUCIIOTHI, OSIKOB

1 T.I1.) C NCTIOJIb30BaHUEM MX (PH3UKO-XMMHYECKUX CBOWCTB M XapaKTePHBIX KAaUeCTBEHHBIX peakunii. Jleraryparus

Oenka mpu HarpeBaHUH. L|BeTHBIe peaknuu OenkoB. BO3HHKHOBEHHE aHATHTUYECKOTO CHTHANA C TOYKH 3PCHHA

XUMHUYCCKUX IMPOIECCOB TIPU MPOTCKAHWW KAYECTBEHHOW pEaKlMH, IMO3BOJAIOMEH HICHTH()HUIIMPOBATH

[peIJIOKESHHBIC OPraHMYECKUE BEIIECTRA
KonTpoabHas C .

TPYKTypa U CBOHMCTBA OPTaHUYECKHUX BEIIECTB

paborta 3
Pasnen 5. KuHeTHYecKHe U TEPMOANHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS] XUMHYECKUX peaKIui
CKOpOCTh OcHOBHOe coiepKaHue 31-33, V1, V4,V
XHUMHYICCKHUX 5,¥V6,Y7,V9
peaKIwii. OK 01-OK 07,
XuMHU4eckoe OK09
paBHOBecHe

Teoperuyeckoe o0yueHue

CKOpOCTh peaKlny, ee 3aBUCUMOCTh OT Pa3lWYHbIX (PAaKTOPOB: MPUPOBl PEarupyIOLINX BEIIECTB, KOHLIECHTPALUH
[pearupyrommx BemeCTB, TEMIIEPATYPhl U IUIOMAAH PEaKIIMOHHON OBEPXHOCTH. TermoBble 3()(EeKThl XUMHUUECKUX
peaknuil. OK30- U S3HIOTEPMHUUECKHE, PEAKIIUH.

OOpatumocTh peakuuil. XUMHUYEeCKOe PAaBHOBECHE W €ro CMEIICHHE MOJ ACHCTBHEM pa3iIM4YHBIX (aKTOPOB
(KOHIIEHTpaLlMsl peareHTOB WM MPOAYKTOB PEaKINM, JaBJI€HHE, TeMmIlepaTypa) ISl CO3JaHUS ONTHMAaIbHBIX
YCIOBHMM NPOTEKaHUs XuMudeckux npoueccos. [Ipunnun Jle [llarense

l'[paRanecm/le 3AHATUSA

Pemenne mNpakTHKO-OPHUEHTUPOBAHHBIX 3aJaHWi HAa aHAU3 (PAKTOPOB, BIMSIONIMX HA H3MEHEHHE CKOPOCTH
XUMUYECKON peaknud, B T.4. C TO3ZHMIMA DKOJOTHYCCKH II€JIECO00pa3HOr0 TMOBEACHHUS B OBITY W TPYAOBOMH
MEeATEIBLHOCTU B LIETISIX COXPAHEHUS CBOETO 3/I0POBbS U OKPY>KaOIIEH MPUPOIHON CPEbI.

PelieHre MpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha mNpuMmeHeHue npuHuuna Jle-Illatense A7 HAXOXKIEHUA
HAIIPaBJICHUS CMEIIECHUS PABHOBECHS XHUMHUYCCKOM peakiuyd M aHajau3 (HAKTOPOB, BIMSIOIIMX Ha CMEIICHHUE
XMMHYECKOTI0 PABHOBECHS

31- 33, V1, V4,V
56,V7,Y9
OK 01-OK 07,

OKO09




Paznes 6.

PacTBOpBI

TeMma 6.1.

OcHOBHOe coiep:kaHNe

[ToHsiTHe 0 pacTBOpax

TeopeTnyeckoe o0yuenune

PacTBOopenue kak GU3NKO-XUMHUUECKHi iporiecc. PacTBopsl. CriocoObI MPUTOTOBIICHHUS PACTBOPOB.
PactBopuMocTs. MaccoBas 105151 pacCTBOPEHHOTO BerecTBa. CMBICIT MTOKA3aTeNs IpeIeIbHO JOMYCTUMOM
KOHIICHTPAITUH M €T0 MCIOIL30BaHHE B OIICHKE DKOJIOTHIECKON 0€301TacHOCTH.

[IpaBuiia 3KOJIOTUYECKH 1EJIECO00Pa3HOTO MOBEACHHS B OBITY U TPYIOBOU JACSITEILHOCTH B IEIIX COXPAHCHUS
CBOCTO 3JI0POBbSI U OKPY>KAIOIIEH MTPUPOAHON CPEJIbl; OMIACHOCThH BO3JICHCTBUS HA )KUBBIC OPTaHU3MBI
OTIpEIETICHHBIX BEIIECTB.

Perrenne MpakTHKO-OPUEHTUPOBAHHBIX PACUCTHRIX 3aJaHM Ha PaCTBOPHI, HCIIOIB3yeMbIe B OBITOBOH 1
[IPOU3BOJICTBEHHOM JICATEIHHOCTH YEIOBEKA

31- 33, V1, V4,V
5Y6,V7,Y9
OK 01-OK 07,

OKO09

Tema 6.2.

OcHOBHOE COoI€PKaHUuC

31- 33, V1, V4,V

HccaenoBanue

JlaGopaTopHble 3aHATUSA

5¥6,Y7,¥9

CBOMCTB PacTBOPOB

JlaGopartopHas pabota «[IpurororieHue pacTBOPOBY.

[IpuroToBieHne pacTBOPOB 3aJaHHON (MacCOBOM, %) KOHLIEHTpaUXH (C IPaKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMH) U OTIPEIeJICHUE CPEAbl BOAHBIX PACTBOPOB.

Perienue 3aa4 Ha IPUTOTOBIICHHE PACTBOPOB

OK 01-OK 07,
OKO09

IIpodeccnonanbHO-0

HCHTUPOBAHHOC COACPKAHUC (conepmaﬂue MPUKJIATHOTO0 MOIly.]'Iﬂ)

Pa3nen 7.

Xumus B 6I)ITy H l'[pOI/BBOZ[CTBeHHOﬁ JCATCJIbHOCTH Y€JI0BCKA

31- 33, V1, V4,V

Xumus B ObITY U

OcHoOBHOE COIECPKaHUuC

5Y6,Y7,Y9
OK 01-OK 07,

HpOHBBOHCTBeHHOﬁ

TeopeTquCKoe oﬁyqe}me

OKO09

JICATCIIBHOCTHU
YCIIOBCKA

Hogeiiime TOCTIKEHUS XUMHUUECKON HAyKH U XUMHUUECKOM TEXHOIOrHU. Pojib XUMUK B 00€CIICYCHUN
PKOJIOTHYECKOM, SJHEPTeTUIECKOH U MUIIEeBON 0€30MacHOCTH, Pa3BUTHH MeIUIHUHEL. [IpaBuiia moncka u aHanmsa
XUMHYECKON MH(OPMAITUU U3 Pa3INYHBIX ICTOYHUKOB (Hay4Has U yueOHO-HaydHas JIMTepaTypa, CpelicTBa
MaccoBoii nHdopmaimu, cetb HTEpHET)

JlaGopaTopHble 3aHATHSA

[TpaBuia 3KOJIOTHYECKH [IETIECO00Pa3HOTO MOBEICHUS B OBITY M TPYAOBOH JESITEILHOCTH B IEIISIX COXPAHCHUS
CBOETO 3JI0POBbS M OKPY>KAIOIIEH TPUPOTHON CPEJIbI; OMTACHOCTE BO3CHCTBUS Ha )KUBBIC OPTaHU3MBI
oTpeielIeHHBIX BemecTB. CMBICIT TTOKa3aTelsl MPeIeIHbHO JOIMYCTUMOM KOHIICHTPAITUH U €T0 UCIIOJB30BAHNE B

[Torck 1 aHaIN3 KEMCOB O MPUMEHEHNN XMMHYECKIX BEIIECTB U TEXHOJIOTHH C YIeTOM Oy IyIIeh
po(ecCHOHAIBHOMN EATENbHOCTH 10 TEMaM: BaKHEHIIINE CTPOUTEIbHBIC MaTEPHAJIbl, KOHCTPYKIIMOHHBIC
MaTepualibl, Kpacku, CTEKIIO, KEpaMHKa, MaTepUabl I dJEKTPOHUKH, HAHOMAaTEpUaJIbl, TEKCTHJIBHBIE BOJIOKHA,
MCTOYHUKHU SHEPTUH, OPraHUYECKHE U MUHEPAIIbHBIE YIOOPEHNUs, JIEKAPCTBCHHBIC BEIIECTBA, OBITOBAS XUMHSL.

3amura: [IpecTaBieHre pe3ybTaToOB pelieHus KeiicoB B popMe MUHU-TIOKIIA/IA ¢ IPe3eHTalneH




IIpoMe:kyTOUHAs aTTecTalUs 110 JUCHHUILINHE (3a4eT)

Bcero
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3. YCJIOBUs PEAJIM3ALIMU TPOT'PAMMBI JUCHHUIIJIMHBI
3.1 TpeGoBaHusi K MaTepUAJbHO-TEXHUYECKOMY 00ecriedyeHHI0
Peanu3zarus nporpammel quctuiinabl bJ1.07 Xumus TpeOyeT Hamuuus 1a0opaTopuu o0IIel XUMUH.

JlaGoparopus oOriei XuMuu:

- T0CaJOYHBIE MecTa IO KOJIMYEeCTBY 00ydaromuxcs, pabodee MECTo IperojaBaTesist, yaeOHast 10cKa,
yueOHO-METOANYECKUE TTOCOONS;

- TocyJa Uil XUMHYECKHUX JlabopaTopuid: Konosl koHndeckue 6e3 nuda KH-2-300-50;

- K0j0b1 MepHbie [IM 2a-25-2 ¢ npoOKoii;

- k0j0b1 MepHbie [IM 2a-50-2 ¢ npoOkoii;

- xon6Ob1 MepHbie [IM 2B-100-2 ¢ mpoOkoi;

- crakansl xumuueckue 100 cm2, 200 cm2, 500 cm2;

- UWJIMHIPHI MEPHBIE CT. OCH 1-25-2;

- BOPOHKU CTEKJISIHHBIE;

- TIWNETKH;

- mpuOOp IS AEMOHCTpPAIMHY 3aKOHA COXPAHEHUS MACCHI;

- JIeMOHCTpalMOHHbIe TuTakaThl: «Tabmuna MennaeneeBa»; «lIpaBuna TexHUKH O€30HaCHOCTH B
KabnHeTax XUMuN»; «OO0IIue CBEICHUS O TPYIIIAX yIIICBOAOPOIOBY.

3.2 HudpopManmoHHoe o0ecrieyeHne 00yUeHUs

IlepeyeHb y4eOHBIX M3AaHUII OCHOBHOW M JOIOJHUTEILHOI JuTepaTypsl, IHTEepHET-pecypcoB

OCHOBHbIEC HCTOYHMKH:

1. Xwumus. ba3zoBblii ypoBenb. 10 xiacc : yueObnuk / B. B. Epemun, H. E. Ky3smenko, B. H.
Tepenun [u ap.] ; mox. pen. B. B. Jlynuna. - 8-e usz., crepeorunnoe - Mocksa : M3aarenscTBoO
"ITpoceemenue"”, 2022. - 208 c. URL: https://e.lanbook.com/book/335159

2. Xwumus. ba3osblii ypoBensb. 11 knacc : yuebnuk / B. B. Epemun, H. E. Ky3pmenko, A. A.
Hpo3nos, B. B. Jlyaun ; moa. pea. B. B. Jlynuna. - 8-¢ uzn., nepepadborannoe - Mocksa : 3gaTennbcTBo
"ITpoceemenue”, 2023. - 226 c¢. URL: https://e.lanbook.com/book/334901

JlononHUTENBHAS IUTEPATYpA

1. Epoxun, IO.M. Xumus pans npodeccuit M clenHaIbHOCTEH  TEXHUYECKOTO U
€CTeCTBEHHO "Hayu4HOro npoduieii: yueonuk / FO.M. Epoxun, U.b. KoBanesa. - Mocksa: Akanemus, 2018. -
496 c. (AOK 25 sx3)"abpuensn, O. C. Xumus: 10-i kiacc: 6a30Bbiit ypoBeHs : yueOHUK / O. C. 'abpuensH,
N. T. Octpoymos, C. A. CnankoB. — 5-e u3a., crep. — Mocksa : [IpocBemenue, 2023. — 128 c¢.— URL:
https://e.lanbook.com/book/335039T"a6puensin, O. C. Xumus: 11-ii knacc: 6a30BbIil ypoBeHb : yueOHHK / O.
C. T'abpuensn, 1. I'. Octpoymos, C. A. CnaakoB. — 5-e u3f., crep. — Mocksa : [Ipocsemenue, 2023. —
127 ¢. — URL.: https://ed4anbook.com/book/335036
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4 KOHTPOJIb Y1 OLIEHKA PE3VJIbTATOB OBYUYEHMSA T10 YUEBHOM JUCLUIUIMHE

PesynbTarel 00y4ueHHs Kpurepun onienku MeTtonp!
OLICHKU
yMeHI/ISI OI.[CHKa «OTJIMYHO» BBICTABIISICTCS 3KCHepTHa$I
Yl - BBISIBJIIATH xapaKTepHLIe HpI/I3HaKI/I 1 B3aNUMOCBS3b I/I3y‘IeHHBIX HOHS{TI/Iﬁ, 06y‘laIOH_[eMyC${, €CJI1 OH FJ'Iy60K0 u HpO‘{HO OIICHKa
HpI/IMeHﬂTB COOTBCTCTByIOH_[I/Ie IIOHATHS HpI/I OIIMCaHNnu CTpOCHI/ISI u CBOI71CTB YCBOI/IJ'I HpOFpaMMHBIﬁ MaTe-pHan Kypca, JACATCIBbHOCTH
HeopraHqucxnx n OpFaHI/I‘{CCKI/IX BCILICCTB U UX HpeBpaLL[eHHfI; BBISABJIATH Hc'{eanIBa}ome, OCJICOA0BATCIIbHO, YETKO U o6y'{a}ou_u/1xc;1
B3aUMOCBA3b XUMHYCCKUX 3HaHHI71 C INIOHATUAMHA U HpeHCTaBHeHI/IﬂMI/I Z[pyFI/IX JIOTHYCCKH CTpOﬁHO €ro us3Jjaracrt, yMeCT HpI/I
CCTeCTBeHHOHay‘{HBIX HpeZ[MCTOB Y2'I/ICHOHB3OBaTBHaI/IMeHOBaHI/Iﬂ XUMHUYCCKUX TECHO yBH3BIBaTI> TCOpI/I}O C HpaKTHKOﬁ, BBIIIOJIHCHUH U
COEIMHEHUHMEXK Ty HAPOJHOTO €0103a TEOPETUYECKON U MPUKIATHON XUMUU CBOOOIHO CHpaBIIsieTCs C 3aJa4aMy U 3aIIUTE
nu TpI/IBI/IaJ'ILHLIe Ha3BaHUs Ba)KHefII.HHX BCIICCTB (3TI/IJ'ICH, allCTUJICH, BOHpOC&MI/I, HC 3anyZ[H${eTC${ C OTBETaMUu l'[pI/I pe3yJ’ILTaTOB
FJ'II/II_[epI/IH,q)eHOH,(bOpMaHB,HGFI/IH, chyCHaﬂ KUCJI0Ta, IIMIHH, yFapHBIﬁ ras, BUJJOU3MCHCHUU SaHaHHﬁ, HpaBI/IJ'[I)HO HpaKTI/I‘leCKI/IX
yFHeKHCHLIfI ra3, aMMHak, raimcHas U3BCCTh, HCramcHas U3BCCTh, IINThCBAsA COJJa U 060CHOBI)IBaeT HpI/IHHTBIe pemeHI/m, BJIagececT 3aHSITPII>i,
Z[pyFI/IX), COCTaBJIATH (bOpMyJ'H)I HeOpFaHI/I‘leCKI/IX u Opl"aHI/I‘IeCKI/IX BCHICCTB, pa3HOCTOpOHHI/IMI/I HaBBbIKaAMU U HpI/IeMaMH BBIIIOJITHCHU N
ypaBHCHI/Iﬂ XUMHYCCKHUX pCaKHHﬁ, 06'b$[CH$ITL X CMBICII, HO,Z[TBep)KZ(aTB BBIIIOJIHCHU S HpaKTI/I‘ieCKI/IX 3amay, JOMAaIIIHUX
XapaKTCpHLIe XUMHUYCCKHUEC CBOfICTBa BCILICCTB COOTBCTCTByIOH.[I/IMI/I 3KCHepI/IMeHTaMI/I OLICHKAa «XO]Z)OI.HO» BBICTABJISICTCSA pa60T, onpoca,
Y 3aMHCSIMU YPABHEHUN XUMUYECKUX PEaKIIHIA 00y4aromemMycs, €Clii OH TBEpAO 3HACT pe3ynbTAaTOB
V3- ycTaHaBIUBaTh NPHUHAMICKHOCTh U3YUYCHHBIX HEOPTAaHUIECKUX M OPraHUUECKHX | MaTepHall Kypca, TPaMOTHO U 10 CYIIECTBY |BHEAyJHUTOPHO
BCIIICCTB K Ol'IpeI[eJ'IeHHI)IM KJ1accaM u prl'[l'[aM COCHHHGHHﬁ, XapaKTepI/BOBaTI) nux nsjaract €ro, He z[or[ycxaﬂ CyHIeCTBeHHHX ﬁ
COCTaB U Ba)KHeﬁIJ_II/Ie CBOfICTBa; OHpeZ[eJ'ISITI) BUBI XUMHUYCCKUX HeTO'-IHOCTefI B OTBECTC HA BOHpOC, HpaBI/IJ'IBHO CaMOCTOSATEIIb
CBﬂSeﬁ(KOBaﬂeHTHaﬂ, HWOHHasA, MCTaJJIMYCCKasd, BOZ[OpO,Z[Haﬂ), THIIBI HpI/IMeHHeT TeOpeTI/I‘-ICCKI/Ie TIOJIOKCHUS l'[pI/I HOI71 pa6OTI>I
KpI/ICTaJ'IJ'IJ'IJ'II/I‘-IeCKI/IX peI_HeTOK BCIHICCTB, KJ'IaCCI/I(l)I/IL[I/IpOBaTI: XUMHUYCCKHEC peaKL{I/II/I; peH_IeHI/II/I HpaKTI/I‘IeCKI/IX BOl'IpOCOB H 3a7a4, o6yl{a}oumxcx,
Y4 - npoBOIUTH pacueThl O XMMUYECKUM (DOPMYJIaM U YPaBHEHUHUSIM XUMHUYECKUX BJIaJICeT HEOOXOIMMBIMU HaBBIKAMHU U KOHTPOJIBHBIX
peakiuii ¢ UCTOIb30BaHUEM (DPU3HUYCCKUX BEJIMYMH, XapAKTEPU3YIOLIHAX NpUEMaMH UX BBIIOJHECHUS padot u
BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOPMaJIbHBIC YCIOBHS) | OIICHKA «YIOBICTBOPUTEILHOY» BBHICTABIIACTCS | IPYTHX BHIIOB
Tra30B, KOJIMYCCTBA BEIICCTBA, UCIIOJb30BATh CUCTCMHBIC XMMHUYCCKUEC 3HAHUA IJI 06yqa101ueMyc;1, €CJIM OH UMECCT 3HAaHUA TeKyH.[CFO
HpI/IHHTI/IH peH_IeHI/Iﬁ B KOHerTHBIX JKU3HCHHBIX CI/ITyaL[I/ISIX, CBSI3aHHBIX C TOJIBKO OCHOBHOT'O MaTepI/Iana, HO HEC YCBOI/IJ'I KOHTpOJ'IH )5
BCIIICCTBAMU U UX HpI/IMeHeHI/IeM ero I[eTaHeﬁ, ,Z[OHyCKaeT HCTOYHOCTH, T.II.

VY5 - nnaHupoBaTh U BBIIONHATh XUMUYECKUM SKCIIEPUMEHT (IIpEeB-pallleHuUst
OpraHNYECKUXBELIECTB NIPU HArPEBAaHUU, [IOJIy4YECHUE STUICHA U U3YUYECHUE €ro
CBOWCTB, KAYECTBEHHBIE PEAKIIUH HA aJbJETH/IBI, KPaXMaJl, yKCYCHYIO

KHCIIOTY;IeHaTypanys OeKOB P HATPEBAaHUH, IBETHHIEC PEaKINK OEIKOB;
TIPOBOJUTH PEAKIMH HOHHOTO 0OMEHA, OTIPENeNSTh CPEAY BOAHBIX PACTBOPOB,
Ka4eCTBEHHBIE PEaKINU Ha CyJIb(haT-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha KaTHOH

aMMOHUSL; pelIaTh SKCIepUMEHTAJIbHbIE 3a/1auu 110 TeMaM "Metamisl" u
"Hemerannsl") B COOTBETCTBUM € NPaBUIAMU TEXHUKU 0e30macHOCTH npu
oOpareHun CBEILIECTBAMH H JIAOOPATOPHBIM 000y JOBaHUEM;
MPEACTaBIATh pe3yJbTaThl XUMHUYECKOro SKCIIEPUMEHTA B ¢dopme
3aliCH  YPaBHEHHH COOTBETCTBYIOLIMX PEAKUUid  (OPMYIIHPOBATH
BBEIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;
Y6 - aHanmu3upOBaTh XUMHYIECKYIO HHPOPMAIIHIO, TTOTyJaeMyTO U3 Pa3HBIX
HCTOYHHUKOB (CPENICTB MaccoBOi HHPOpMaIHH, ceTb VIHTEpHET U ApyTHe);
vi7 MPOBOAUTH pacdersl 0 XMMHUYECKUM
(bopMysaM 1 ypaBHEHUSIM XUMUYECKHUX PEaKLUi C UCTIOIb30BaHIEM QU3HIECKIX
BEJIMYMH, XapaKTEPU3YIOIUX BEIECTBA C KOJMYECTBEHHOH CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIE YCIOBHUS) Ta30B, KOJMYECTBA BEILIECTBA;
UCIIOJIb30BaTh CUCTEMHbIE XMMUMUECKHE 3HAHUS [T NPUHATUS PEICHUH B
KOHKPETHBIX )KU3HCHHBIX CHUTYallUsIX, CBA3aHHBIX C BEMICCTBAMH U UX IPUMEHCHUEM;
V8 - IDTAHUPOBATH U BBHITIOJHATH XUMHIECKUI SKCIIEPUMEHT  (TIpe-BpaleHust

OpPTaHWYECKHX BEIIECTB ITPH HATPEBaHUH, TOJTYYCHUE dTUICHA U H3yUYCHHE
€ro CBOICTB, KAYECTBCHHBIC PEAKIINU Ha aJlbJICTUIbI, Kpaxmall, YKCYCHYIO

KHCIIOTY; A€HATYpalys OSIKOB IIPY HarPEBaHUH, LIBETHBIC PEAKINH OEIKOB;
MPOBOJHUTH PEAKIIMU HOHHOTO 0OMEHa, OIIPE/IeSITh CPEIy BOIHBIX PAaCTBOPOB,
KaueCTBEHHbIC PEaKlK Ha Cyab(aT-, KapOOHAT- ¥ XJIOPUI-aHHOHBI, HAa KATHOH

aMMOHMSI;, pellaTh SKCIIEPUMEHTAIBHBIC 3aJ1a4d 110 TeMaM "MeTtamibl" u
"Hemeramibr'") B COOTBETCTBUY C TIPAaBHIIAMHU TEXHUKU 0e30macHOCTH npu
oOpareHun C BENIECTBAMH M JJaOOPaTOPHBIM 000PYIOBaHHEM;
TIPENCTABISATh pe3yIbTaThl XUMHYECKOTO SKCIIEPUMEHTA B dhopme
3allACH  YpaBHEHUH COOTBETCTBYIINX PEaKIHid ¥ (YOPMYITHPOBATH BBIBOJIBI
Ha OCHOBE ATUX PE3YJIbTATOB
vy9 co0ronarth MpaBWjia KOJIOTMYECKH LIEIeCO00pa3HOro
MOBEACHUS B OBITY U TPYJOBOU AEATEIBHOCTH B LeNnsiX  COXPaHEeHUs
CBOETO 3/10pOBbS M OKPY’KaroIed IPUPOIHOHN Cpebl; YUUTHIBATh
OIIaCHOCTb BO3JICHCTBYUSI HA KUBBIC OPIaHU3MBbI OIPE/ICIICHHBIX BELIECTB,
MOHUMAs CMBICI  ITOKa3aTeJist peaeabHON JIOITy CTUMO
KOHLICHTPALlUU.

HEIOCTAaTOYHO MPABIIbHBIC (HOPMYIUPOBKH,
HapYIICHUS JIOTHYECKO MOCIIeI0BATEeIbHOCTH
B M3JI0)KEHUH [IPOTrPAMMHOTO MaTepHaa,
HCIIBITBIBACT 3aTPYAHCHUSI IPH BBHITTOITHEHUN
MPaKTUYECKUX 3a/1ad;

OLIEHKA «HEY/IOBICTBOPUTEIHHOY
BBICTABIIIETCS 00YJAIONIEMYCsl, KOTOPBIN HE
3HACT 3HAYUTEIILHOM YacTH MPOrPaMMHOTO
Marepuaia, J0IyCcKaeT CyleCTBEHHbIE
OIIUOKHU, HEYBEPEHHO, C OOIBITUMHU
3aTpyAHCHUSAMH pPeliaeT MPaKTHICCKHEe
331341 WM HE CIOPABILIETCS C HUMU
CaMOCTOSITENBHO.
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31- ocHoBononarawwme MNOHATUA  (XMMWYECKMIA  SMEMEHT, aTom,
3rIeKTpoHHasi obosfioyka atoma, s-, p-, d-3NMeKTpoHHbIE opbuTanu aTtoMoB,
MOH, MOJIeKyna, BaJIEHTHOCTb, 3NEeKTPOOTPULATENbHOCTb, CTENEHb
OKMCINEHUS, XUMUYecKas CBSI3b, MOJIb, MOJIsipHas Macca, MOJsIpHbIA 06bemMm,
YrnepoaHbI ckeneT, pyHKUMoHanbHan rpynna, pagukan, n3omepus,
M30Mepbl, roMOoJIorMyeckuin pag, romorsnoru,
yYrNeBOAOPOAbI, KMCOPOA- U a3oTcoaepxalimne
coequHeHns1, GUONOrMYECKN akTUBHbIE BelLleCcTBa (YrneBoabl, X1pbl, 6enku),
MOHOMeEp, NONUMEP, CTPYKTYPHOE 3BEHO, BbICOKOMOSEKYNAPHbIE
COeAMHEHNs, KpUCTannMyeckass pelletka, TUMbl XUMUYECKUX peakuui
(OKMCNUTENBHO-BOCCTAHOBUTENbHBIE, 3K30- U 3HAOTEPMUYECKME, peakumm
MOHHOro 06MeHa), pacTBop, 3NEKTPONUTHI,
HEeaneKTPo-NnTbl,  3NEeKTPONUTMYECKas  guccouuaumsi,  OKUCIUTENb,
BOCCTQHOBUTENb,  CKOPOCTb  XMMWYECKOW  peakumu,  XUMUYECKOoe
paBHOBECME), TEOPUM W 3aKOHbl (TEOPUSI XMMWUYECKOTO CTPOEHUS
OpraHnyecKmx Bewects  A.M. Bytneposa, Teopwus 3M1EKTPO-
nuTMYeckonguccounaumm, nepuoanyeckuin  3akoH  .U.
MeHpeneeBa,3aKOHCOXpPaHEHUss  Macchbl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI A3bIK XMMWUK, (haKTonornyeckne CBefAeHust O CBOWCTBAX,
cocTaBe, nosy4yeHumn n 6esonacHomM MCMONb-30BaHUN BaXHENLLNX
HEOpraHU-4eckMXx W OpPraHU4YeckMx BELECTB B ObITy W MpaKTUYeCcKom
\NeATeNbHOCTM YErNOBEKa;
32- OCHOBbI XMMWYECKOMN cocTaBnasoLen
eCTeCTBEHHOHAYy4YHON KapTWHbI MUpa, PO XMMWUM B MO3HAHUKU ABMEHUN
npvpogabl, B GOpMUPOBaAHMMN MbILLNIEHNS 7] KYnbTypbl
JNINYHOCTH, ee YHKLMNOHANbHOM rpPamMoTHOCTH,
HeobGXxoAMMOW AN pelleHuss MpaKTUYecKMX 3ajady W 3KONOornyecku
060CHOBAHHOIO OTHOLLEHUSA K CBOEMY 3[0,0POBbIO U MPUPOAHON cpene;
33 - OCHOBHble MEeTOAbl HAy4HOro MO3HAHMS BELLECTB U XMMUYECKMX
ABMeHun (HabnogeHne, 3MepeHue, 3KCNEPUMEHT, MOLENMPOBaHME).

OueHKa «OTNUMYHO» BbICTaBNAETCH
ob6yyatoLLLemMycsi, ecnim oH rnyboko u
NPOYHO YCBOWI MPOrpaMMHbIi
MaTepuarn Kypca, ucyepnbiBatolLLe,
nocrnenoBaTeNibHO, YeTKO U NIOrM4eckun
CTPOVIHO ero uanaraeT, yMeeT TECHO
YBSA3bIBaTb TEOPULIO C MPAKTUKOWN,
cBO6OHO CripaBnsieTcs C 3aAa4amn 1
BOMpPOCaMu, He 3aTpyaHsieTCs C
oTBETaMU NPV BUOOU3MEHEHUN
3aaHuiA, NpaBubHO 060CHOBLIBAET
NPUHATBLIE peLLeHuns], BraageeT
pPa3HOCTOPOHHMMM HaBbIKaMU 1
npuMemMamMm BbINONHEHUS NPaKTUYECKUX
3anav;

OLEHKa «XOpOLLO» BbICTaBNAETCA
006yyatoLLLeMyCsl, eCliM OH TBEpPAO 3HaeT
MaTepuarn Kypca, FpaMoTHO 1 Mo
CyLLecTBY U3naraeT ero, He fonyckas
CYLLECTBEHHbIX HETOYHOCTEN B OTBETE
Ha BOMPOC, NPaBUIbHO NPUMEHSAET
TeopeTU4YecKue NnosioxeHus npu
peLleHnn NPaKkTU4eCcKx BONpPOCOB U
3aad, BnageeT Heob6xoauMbIMuU
HaBblKaMu 1 NpUeMamm ux
BbIMOSNIHEHWS;

OLIEHKa «y[AOBNETBOPUTENBHOY
BbICTaBnsieTcs obyyatoLemycs, ecnm
OH MMeeT 3HaHUA TONTIbKO OCHOBHOIO
MaTepuarna, Ho He YCBOMN ero AeTanen,
[l0NycKkaeT HETOYHOCTU, He4O0CTaTOYHO
npasusibHble HOPMYNMPOBKY,
HapyLUEeHUs NTIOrMYeCcKoi
nocnenoBaTenbHOCTU B U3NOXEHUN
nporpamMmmHoro matepuana,
MCMbITLIBAET 3aTPYAHEHUS MpU
BbINOMHEHMWN NPAKTUYECKUX 3a[ay;
OLEHKa «HEeYA0BMNEeTBOPUTENBHOY
BbICTaBnsieTcsi obyyatoLiemycs,
KOTOpbIV HE 3HAeT 3HaYMTENbHOWN YacTu
nporpamMmMHoro matepuana, fornyckaet
CYLLLECTBEHHbIE OLINGKU, HEYBEPEHHO, C
OonbLINMU

3aTpyOHEHUSIMU peLLaeT NpakTuyeckue
3a[1a4n UK He CNpaBnsieTcs C HUMK
CaMOCTOATENBLHO.

OkcnepTHas
oLeHKa
lneaTenbHoCTU
o0b6yyatoLmxcs
Npu BbINOMHEHUN
n 3awwmuTe
pe3ynbTaToB
NpaKTU4YecKunx
3aHATUN,
BbIMNOSTHEHUN
[AOMaLLHMX
paboT, onpoca,
pe3ynbTaToB
BHEayaAUTOPHOM
CaMOCTOSITENbHO
" paboThbl
00OyyatoLmxcs,
KOHTPOJbHBIX
paboT u apyrux
BMAOB TEKYLLErO
KOHTpOnSA
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5. AJATNITAIIASA PABOYEN ITPOTPAMMBI ITPA OBYUYEHWU WHBAJIUIOB 1 JIUII C
OI'PAHMYEHHBIMU BO3MOXHOCTAMMHU 3/10POBbs

Anarrrarnius paboueit mporpaMMbl JUCTTUTUIMHE BJ1.07 XuMusS TPOBOIUTCS MPH peaH3aIlii aJalnTHBHOMN
00pa3oBaTeIbHON NPOrpaMMBbl - MPOrpamMMbl HMOATOTOBKH CIELMATUCTOB CPEAHEr0 3BEHA IO CHEUUATBHOCTH
08.02.01 CtpoutenbcTBO M SKCIUTyaTalysl 34aHUH U COOPYKCHUH.B IesIX 00ecneyeHns MpaBa MHBANKUAOB U JIUIL C
OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3[0pOBbsl Ha IIONy4eHHE NPO(ecCHOHATBHOIO OOpa3oBaHMA, CO3JAHU
HEOOXOIMMBIX ISl TONYYEHHUS CPEAHET0 MPO(PECcCCHOHATBFHOTO OOpa30BaHWsS YCIOBHH, a TaKke OOeCIeYeHHs
JOCTIDKEHHS 00yYarolMMKCS WHBATUAAMHU M JIMIAMHU C OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI PE3YJIbTAaTOB
(hopMHPOBaHUS IPAKTUIECKOTO OIIBITA.

Obopyodosanue rabopamopuu 0oweti Xumuu 018 00Y4arOWUxcs ¢ pasiudHbIMU 6UOAMU 02PaAHUYEHUs
300p08bs

OcHanienue nabopatopuu o01Iel XUMUH JOJDKHO OTBeYaTh 0COOBIM 00pa30BaTeNbHBIM HOTPEOHOCTSIM
00yJaromuxcsl HHBAIXUIOB U JIML C OTPAHUYEHHBIMH BO3MOXKHOCTSAMHU 310p0oBbi. JIabopaTopus noykHa ObITh
ocHalieHa 000pyJOBaHHEM M yUeOHBIMUA MECTAMH C TEXHUUECKUMH CPEJCTBAMH 00YUYEHUS TSl 00yUaIOmnXCs C
Pa3IMYHBIMH BUIaMU OTPaHUYEHHUH 3JOPOBBSI.

Jlaboparopus, B KOTOpoit 00y9aroTCs JIHIla ¢ HapyIIEHHEeM CIIyXa JOJDKHA OBITh 000pyIoBaHa
PaauoKIIacCcOM, KOMIBIOTEPHOU TEXHUKOH, Ay JUOTEXHUKOH, BUACOTEXHUKOM, 3JIEKTPOHHOM TOCKOH,
MYJIbTUMEIUHHON CUCTEMOM.

Juia cmaGoBuaAnInX 00ydarouxcs B TaO0OPaTOpUH MpeayCMaTPUBAIOTCS IPOCMOTP yIaJeHHBIX 00BEKTOB
MIpY NOMOIIY BUACOYBEIHUUTENEH 7151 yIaJIEHHOrO MPOCMOTpPa, UCT0Ib30BaHuE bpailneBCKkoil KOMIBIOTEPHOU
TEXHUKH, SJIEKTPOHHBIX JYII, TPOrpaMM HEBH3YAJILHOTO IOCTYyTa K MHQOpMAIINK, TEXHUIECKUX CPEACTB IpHeMa-
nepenayn yueOHoi nHGopMaIMK B TOCTYMHBIX GopMax.

Jiist 00y4arommxcs ¢ HapyIieHHEeM OIOPHO-IBUTaTENILHOTO aniapaTa J1adopaTopyst JOKHA OBITh
06opyIoBaHa MEPEIBUKHOMN peryaupyeMoi mapToil.

BrlieykasanHoe OCHaIlleHHE YCTaHABIMBACTCS B IAOOPATOPUH MPH HATWYUN 00YYaIOIIHXCS IO
aJIalITUPOBaHHON 00pa30BaTeNIbHON MPOrpaMMe C YI€TOM MMEIOIIErocs TUIla HapyIIeHUH 310POBbs Y
oOydJarorerocs.

Hngpopmayuonnoe u memoouueckoe obecneuenue 06y4arouuxcs

Hocryn k nHGOPMAITMOHHBIM U OUOIMOTpadUecKuM pecypcam JIOJHKEeH OBITh MPeICTaBIIeH B (hopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHUSM 310POBbs 00yUaromnXcsi MHBAJIUIOB U JIUL] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU
3JIOPOBBS:

Juist i ¢ HapyIeHUsIME 3peHust (He MEHee OJIHOTO BUJIA):

- B Ie€4aTHOH (opMe yBEIUIEHHBIM MIPUPTOM;

- B (hopMe 3JEKTPOHHOTO TOKYMEHTA;

- B dopMme ayauodaiina;

- B TiedaTHOU (opMe Ha s3bIke bpaits.

Juist i ¢ HapyIIeHUsIMH CITyXa:

- B IIeUaTHOU opmMe;

- B (popMe 3TEKTPOHHOTO JIOKYMEHTA.

st i ¢ HapyIeHUsIMH OTIOPHO-/IBUTaTENBHOTO anmnapara (He MeHee OJJHOrO BH/A):

- B IIeUaTHOU GopmMe;

- B (hopMe 3JEKTPOHHOTO JIOKYMEHTA;

- B (opme aynuodaiina.

st 1 ¢ HEpBHO-TICUXWYECKUMH HAPYIIEHUSAMH (PACCTPONCTBO Ay THUECKOTO CIIEKTPa, HapyIIeHUE
TICUXWYECKOTO Pa3BUTHs) (HE MEHEe OHOTO BUAA):

- HCIIOJIB30BAHUE TEKCTA C WIUTIOCTPALHSIMU;

- MYJIbTUMEIUIHbIE MaTepPHUAIbI.

Bo Bpemst caMOCTOSTENTLHOI ITOJITOTOBKK 00YYaONIHecs: HHBAIUIBI 1 JIHIA C OTPAaHUYSHHBIMA
BO3MOKHOCTSIMH 37I0POBbSI IOJDKHBI OBITH 00€CIIEUECHBI TOCTYIIOM K ceTu MHTepHeT.

Dopmbl u MemoOobl KOHMPONS U OYEHKU Pe3YIbMamos 00yueHus

[IpumensieMble ipu pean3ariy padodeii mporpaMmbl aucturuinHbl bJ1.07 Xumust GopMbI 1 METOBI
KOHTPOJISL IPOBOJSATCS C yUETOM OTPAaHUUEHUS 3[0POBbsl O0YJarOLIUXCS.

Lenbio TeKyIIero KOHTPOJIS SIBISIETCS CBOEBPEMEHHOE BBISIBICHHUE 3aTPyIHECHUH U OTCTaBaHUs
o0yyaromerocs ¢ OrpaHIYeHHBIMI BO3MOKHOCTSIMU 30POBbsI 1 BHECEHHE KOPPEKTUBOB B YUEOHYIO AEATEILHOCTD.

dopma NpOMEKYTOUHON aTTECTALNH YCTAHABINBACTCS C yUETOM HHANBUIYaTbHBIX TICHXO()HU3NIECKIX
ocobeHHOCTel 00yYaloMXCs MHBATUIOB U JIUI] C OTPaHMYEHHBIMHA BO3MOXKHOCTSIMH 30POBbs (YCTHO, TUCEMEHHO
Ha OyMare, MMCbMEHHO Ha KOMIIbIOTEpE, B hOpMe TeCTUPOBAHHA U T.11.).

Ipu npoBeIeHNH POMEKYTOUHO# aTTeCTalK 00Y4aIOMEeMyCs IPEIOCTABIIACTCS BPEMsI Ha [TOATOTOBKY, &
OTBETY, YBEJIUUEHHOE He OoJjiee YeM B TPH pa3a, yCTAHOBJIEHHOIO VIS MOATOTOBKU K OTBETY OOydaroIIuMMCsl, HE
MMCIOIUM OTPaHUYEHHUH B COCTOSHUU 370POBBSI.



6. JIMCT BHECEHHBIX UI3MEHEHU

JonosiHeHUs1 M MI3MeHeHHUsI B padoyeil mporpamme

Ha/y4yeOHBbIH roj

B pabouyto nporpammy B/1.07 Xumus
o cnenuranbHocTH 08.02.01 CTpoUTETBCTBO U SKCILTyaTaIUs 3JaHUN U COOPYKEHHM.

BHOCATCA CJICAYIOIHNE JOMNOJIHEHUA U UBMCHCHUA:

JloToTHEHYSI M U3MEHEHUS BHEC _ P.H. ITagem

(moAmnuce)

Pabouas nporpamma repecMoTpeHa U 0100peHa Ha 3aceIaHuH MPEAMETHOM (LIMKIIOBOM) KOMHCCHUU
0OIIIECTBEHHOTO MUTAHUS U TOBapoBeeHus «»20 T.

Ilpencenarens npeaMeTHOM
(IIMKITOBOIT) KOMUCCHU e P.H. ITanem

(moAmnuce)
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