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Pabouass mporpamma yuyeOHOro mpeaMera pa3paboTaHa Ha OCHOBE TpeOOBaHUM
dbenepabHOrO  rocyJapCTBEHHOT0 00pa30BaTENbHOTO CTaHAapTa CpeAHEero oOIero
o0OpasoBaHmsi, yTBEPKICHHOTO TprKa3oM MwuHuctepcTBa oOpasoBanus u Hayku PD ot 17
Mas 2012r. Ne 413 (¢ usMeHeHusMu Hu JgomoiaHeHusMH) (nmamee — DPI'OC COO),
benepanbHOTO roCcyJapCTBEHHOI'O 00pa3oBaTeIbHOTO CTaHAapTa CPEIHETro
npodeccuonampHOrO0  0OpazoBaHust 1o  cmenuansbHOocTH  38.02.01 OkoHOMHKA U
OyxranTepckuid ydeT (10 OTpacisiM), YTBEPXKICHHOTO TMpuKazoM MwuHucTepcTBa
obpaszoBanmsi u Hayku Poccuiickoit @enepamuun  Ne 69 ot 05 despams 2018 roma (c
u3MeHeHussMu U jponosHeHusMH) (mamee — ®I'OC CIIO), mnonoxenwmii deaepanabHOR
00pa3oBaTeNbHON MpOrpaMMbl CpeIHEro 001Iero o0pa3oBaHMs, YTBEPKIECHHON MPUKAa30M
MunucrepctBa npocsemienuss PO ot 23 nosiopst 2022 r. Ne 1014, ¢ yyetom noiyyaeMoi
CIEIUATBLHOCTH.

PACCMOTPEHO COI''TACOBAHO
[IMK 6a30BbIX 00111€00pa30BaTEIbHbBIX HavanbHuk y4eGHO - METOAMYECKOTO
y4eOHBIX MPEAMETOB ornena CIIO
[IpoTokon ot «10» utonst 2024 Ne 10 JI.B. Tepsesa JI.B.
[Ipencenarens U.A. Caneruna «10» urons 2024 r.
Pazpabotuuk: CamoitnoBa A.B. - mnpenomaBarenb BbICIICH KBaTU(DPUKAIIMOHHON
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1 ITACIIOPT PABOYEM ITPOTPAMMBI
VII1.07. Xumus

1.1 OGnactb npuMeHeHus pabodeil mporpaMmbl

Pabouas mporpamma y4eOHOTO IMpeaMeTa SIBISETCS YacThi0 MPOTpamMMbl MOATOTOBKU
cnenuanucToB cpeanero 3BeHa B coorBercTBUM ¢ PI'OC CIIO cnenmansHoctn 38.02.01
DOKOHOMHKA M OyXraaTepcKuil yueT (10 OTpaCisiM).

PaGouas mporpamma yuebHOoro mnpemmera YII.07. Xumus mnpemHasHadeHa s
peanu3anuu 00pa3oBaTEIbHON MPOrPaMMBI CPETHEro 001Iero 00pa3oBaHus MPHU MOATOTOBKE
CIELUAJIMCTOB CPEHETO 3BEHA.

1.2 MecTto y4eOHOTO IpeIMeTa B CTPYKTYype MpOrpamMMmbl MOATOTOBKU CIEIHATUCTOB
CpEIHEero 3B€Ha: BXOAUT B 00111e00pa30BaTEIbHBIN MK, U3y4aeTcsi Ha 0a30BOM YpPOBHE.

1.3 Llenu u 3agaun paboyeit mporpaMmbl — TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS

OcBoenne coaepxkanusi yueOHoro mnpeamera YII.O7. Xumus obecrieynBaeT
JTOCTUXEeHUE oOyuarommumucs JudHOCTHRIX (JIP), meranpeamernoix (MP) u mpeaMeTHBIX
(ITP) pesynbratoB, npeaycmorpeHHbix ®I'OC COO u© yyacTBYHOIIMX B TOATOTOBKE K
(GhOpMUPOBAHUIO U PA3BUTHIO 00X KOMIIETeHINH, peaycMoTpeHHbix @I'OC CIIO.

[InaHupyemMble TMYHOCTHBIC PE3yJIbTaThl OCBOCHHS YU€OHOIO MpeMeTa:

JIP1 Oco3naromiuii ce0st rpakJaHUHOM U 3allIUTHUKOM BEJIUKOW CTPAHBI.

JIP2  IIposBRAOmMI aKTUBHYHK) TIPaXJAHCKYK) MO3WULHI0, JEMOHCTPUPYIOIIHAN
MPUBEPKEHHOCTh MPUHLUIAM YECTHOCTU, NOPSAOYHOCTH, OTKPBITOCTH, 3KOHOMHUYECKH
AKTUBHBIA M YYacCTBYIOIIUI B CTYyJIEHUYECKOM U TEPPUTOPUATBHOM CAMOYIIPABICHHH, B TOM
YHUCJIe HAa YCIOBUSAX J0OPOBOJILYECTBA, MPOAYKTUBHO B3aMMOICUCTBYIOIINA U YYaCTBYIOITUI
B JICSATEILHOCTH OOIIIECTBEHHBIX OPraHU3aIUN.

JIP3 CoOmroparomuii HOPMBI TIPABOTIOPSAKA, CICAYIONIMN HeanaM TPakKIaHCKOTO
oOmiecTBa, obecrnedeHus 6e30macHOCTH, MpaB U cBoOona rpaxnan Poccun. JlosuibHBIA K
YCTAaHOBKaM M TPOSIBJICHUSIM TPEJCTABUTEICH CYyOKYyJIbTYp, OTIMYAIONUNA UX OT TPYIIl C
JEeCTPYKTUBHBIM M JECBUAHTHBIM TMOBeJACHUEM. JIEMOHCTpUPYIOMIMI HENpUITHE U
NPEAYNPEK AN COMATIBHO ONACHOE MOBEAEHNE OKPYKAFOIIUX.

JIP4 TlposiBigromuii 1 AEMOHCTPUPYIOIIMNA YBaXEHHUE K JIFOASM TPYJa, OCO3HAIOMIUN
IIEHHOCTh CcOOCTBeHHOTO Tpynaa. Crpemsimuiicss K (QOPMUPOBAHHIO B CETEBOM Cpejie
JUYHOCTHO U MPO(eCCUOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIE1ay.

JIP7 Oco3Haonmid TPUOPUTETHYIO IIEHHOCTh JMYHOCTH YEJIOBEKA; YBaXKAIOUIWN
COOCTBEHHYIO M YYXYI YHHKAJIbHOCTHh B PAa3JIMYHBIX CUTYaIUsAX, BO BCeX (opMax M BUIAX
JESITETbHOCTH.

JIP9 CoOmromaromuii ¥ MpONaraHIAUPYIONINK MpaBuiia 370pPOBOTO M 0€30MacHOTO
oOpasza XHW3HHU, CIOPTa; MPEAYNPEKAAIONINN JTUOO TPEOOJICBAOIINN 3aBUCUMOCTH OT
ankoroyisi, Tabaka, TICMXOAKTHBHBIX BEIIECTB, a3apTHBIX urp ©u T.a. CoxpaHstomun
MICUXOJIOTUYECKYIO YCTOMYMBOCTh B CUTYaTUBHO CJIOKHBIX WJIM CTPEMUTEIHHO MEHSIFOLIUXCS
CUTYyalHUsIX.

JIP10 3abotsmuiics o0 3alUTe OKpYXKaIIeW cpeabl, COOCTBEHHOW U 4YY>KOH
0e30MacHOCTH, B TOM 4Kclie HU(PPOBOI.

MeranpenMeTHble pe3yJbTaThl OCBOCHHUS YUE€OHOrO MpeaMeTa OTpakaloT OCBOCHHUE
00yUaIIIMMUCI MEXIPEIMETHBIX MOHATHN U YHUBEPCAIbHBIX YueOHbIX aecTBuit (Y'Y JI):

ITo3naBarenpHbie Y'Y /1, BKIIIOUAs:



MP 1 ba3oBrle s02uyeckue NeViCTBUA:

YVl CamocrositenbHO — GOpMYJIUMpOBaTh M aKTyallU3UpOBaTh  IpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE.

YV/2 VYcranaBiuBaTh CyIIECTBEHHBIM IPU3HAK WJIA OCHOBAaHMS JUIA CpPaBHEHWS,
Kkiaccudukanuy u 0000IICHMS.

VYV3 Onpenenarb ueau JI€ATEIbHOCTH, 3a/JaBaTh IMapaMETpPbl W KPUTEPUH HUX
JOCTUKECHUS.

V'V 14 BbIBISATS 3aKOHOMEPHOCTH U TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJIICHUSAX.

YV/5 BHOCHTH KOPPEKTUBBI B ACATEIBHOCTH, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLIEHUBATh PUCKH TOCJIEICTBUI AEATEIbHOCTH.

YV 16 Pa3zBuBaTh KpeaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIEM.

MP 2 6a30BbI€e uccieoosamenvckue NENCTBUS:

YV]I7 Bnaaeth HaBbIKaMH y4eOHO-HCCIICIOBATEIILCKOM M MPOCKTHOM JIESTEIHHOCTH,
HaBbIKaMH pa3pelieHus MpooIeM.

YV/I8 BpIgBIATe NPUYMHHO-CICACTBEHHBIE CBSA3M M aKTyalM3upoBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHHs, HAXOAUTh APryMEHTBI JUIsl JI0KAa3aTeIbCTBA CBOUX
YTBEPKJICHU, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEILICHHUS.

YV/19 Arann3npoBaTh NOJYYEHHBIE B XOJI€ PELICHUS 3a0a4M PE3YIbTAThl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX.

YVYI10 ymerb NEepeHOCUTh 3HAHUS B IO3HABATEIBHYIO U MPAKTUYECKYIO 00JaCTH
KU3HEIEATEIBHOCTH.

YVY11 YMeTb uHTErpUpOBaTh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 001acTei.

YV /12 Belgsurate HOBbIE UJEH, IIPEJIaraTb OPUTHHAIBHBIE IOAXO0bI U PELICHUS.

YVY13 Cioco6HOCTh WX UCTIOIB30BaHMS B TO3HABATEILHOMN M COIMATBLHON MPAKTHKE.

MP 3 6a3oBbie ymenusa pabomams ¢ uHgopmayuet:

YV /(14 Bnagerb HaBbIKaMH TOJIYYeHHUS MH(POpPMAIMK U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIBHO OCYILECTBIISATh IIOMCK, AaHAJIN3, CHCTEMAaTH3alUI0 M HWHTEPIPETALUIO
MH(GOpPMaIMU Pa3InYHbIX BUIOB U (GOPM MPEICTABICHUS.

YVY15 Co3naBatb TEKCThl B pa3NuyHbIX ¢GopMarax ¢ Y4YETOM Ha3HAYEHUS
uH(pOpMaIMU U LEJIEBOM ayJAUTOPUH, BbIOMpas ONTUMAJbHYIO (OpMYy MpEeACTaBICHUS U
BU3yaIU3aLNH.

YVYJI16 OuenuBaTh JOCTOBEPHOCTh, JETMTUMHOCTh MH(GOpPMALMH, €€ COOTBETCTBUE
IPaBOBBIM M MOPAJIbHO-3TUYECKUM HOPMAaM.

YV17 HWcnonb3oBaTh cpenctBa HMHMOPMAUMOHHBIX M KOMMYHHKallMOHHBIX
TEXHOJIOTUA B PEIICHHWH KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX M OpPraHW3alMOHHBIX 3a7ad C
coOmmoaeHeM  TpeOOBAaHMM  JPrOHOMHMKH,  TEXHHKHM  O€30IaCHOCTH,  THTHCHBI,
pecypcocOepexeHus, TPaBOBBIX U ATHUYECKUX HOPM, HOPM WH(OPMAITMOHHON O€30MTaCHOCTH.

YV/18 Bnagere  HaBbIKaMH ~ pacro3HaBaHWs W 3alIUThl  WH(OpMaIuw,
nH(OPMAITMOHHOW 6€30MTaCHOCTH JIMYHOCTH.

Kommynukarusabie YV /1, BKiroyas:

MP 4 6a3oBbie ymenus ooueHus:

YV19 ApryMeHTHPOBAHO BECTH IHAJIOT, PAa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO
TOYKY 3pEHHUS.

YV]20 Ilpu oOCyXJAeHUHM XUMHUUYECKHUX TMpo0JieM, CrocoOOB pelIieHus 3ajad,
pPEe3yIbTAaTOB YUYEOHBIX UCCIIEIOBAHUNA U MTPOEKTOB B 00JACTH XUMHUH.



YV /121 PaboTaTh B rpynme mpu BHIIOJHEHUU MPOEKTHBIX pabOT; MpH IIAHUPOBAHUH,
MPOBEACHUA M HHTEPNPETALMU PE3YyJbTaTOB ONBITOB W AHAIU3€ JONOJHUTEIbHBIX
UCTOYHUKOB MH(POPMAIIH 110 U3y4aeMOil TeMe.

Perynatusnsie YV /I, BKiroyas:

MP 5 6a3oBbie yMeHUs camoopeanu3ayuu:

YV 122 CaMOCTOSTENBHO OCYIIECTBIISATH IMO3HABATENIbHYIO JEATEIBHOCTh B OOJACTH
XUMUH, BBISIBISATH IPOOIEMBI, CTABUTH U (DOPMYJIMPOBATH 3aJaUH.

VYV 123 CaMOCTOSITENIBHO COCTABJISATH IUIAH PEIICHHS PAcUYETHBIX M KaueCTBEHHBIX
3a/lad M0 XMMHH, TUIAH BBINOJHEHUS MPAKTUYECKOW WJIM HCCIEAO0BATENIbCKOW pabdoThI €
y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH.

YV]124 JlenaTh OCO3HaHHBI BBIOOpP, apryMEeHTHpPOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTh 3a pEUIEHHWE B TIPYNIOBOM paboTe HajJ Yy4eOHbIM MPOEKTOM WIIU
UCCJIEIOBAHUEM B 00JACTH XMMHU; J1aBaTh OLICHKY HOBBIM CHUTYyallUsIM, BO3HUKAIOIINM B
XOJI€ BBIIIOJIHEHHS OIBITOB, IIPOEKTOB WM HCCIEHOBaHUN, BHOCUTH KOPPEKTUBHI B
NEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISIM.

YV 125 Wcnonb3oBaTh NpuEMBI pedIeKCUU UIsl OUEHKH CUTyalldd, BbIOOpA BEPHOTO
penieHus Ipyu pelIeHU KaYeCTBEHHBIX U PACUETHBIX 3aad.

MP 6 6a3oBbi€ yMeHUsL CAMOKOHMPONS, NPUHAMUSL CeOsl U OPYUX:

YV /26 IlppuHruMaTe MOTUBBI U apryMEHTBI APYTUX JIFOACH MPHU aHAIN3E PE3YyJIbTATOB
NEATEIIBHOCTH.

YV 127 Ilpu3HaBath cBOE MPaBo U MPaBO APYIHUX JIOJEH HA OLIMOKH.

VYV 128 Pa3BuBath CHOCOOHOCTh MOHUMATh MUP C TO3UILIMU APYTOro YEJI0BEKa.

CoBmecTHas eITenbHOCTh Kak Y'Y J1, BKirovasi:

MP 7 6a30BbI€ yMeHUs COBMECMHOU OesAMENbHOCMU:

YV]129 IloHumMath U HUCHOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIUBHUIYaJTbHOU
paboTHI.

YVJ30 IlpuHumarb 1€1M COBMECTHOW  JI€SITENBHOCTH, OpPraHU30BBIBATH W
KOOPJAWHUPOBATH JIEUCTBUSA IO €€ JTOCTHKEHUIO: COCTABJIATH IUIAH ACUCTBUM, pACTIPEACIATD
POJIM C yY€TOM MHEHUI YUYaCTHUKOB 00CYX/IaTh PE3yIbTaTbl COBMECTHOM paOOTBHI.

YV ]I31 xoopaAuHUPOBAaTh U BBIMOJIHATH paOOTy B YCIOBHUSX PEalbHOr0, BUPTYaIbHOIO
Y KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS.

YV/32 oCymecTBIATh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B  PA3IUYHBIX
CUTYaIUX, POSIBISATH TBOPUECTBO U BOOOPaKEHHUE, ObITh HHUIIUATUBHBIM.

[IpeameTHbIE PE3yNbTATHl OCBOCHUS YUEOHOTO MpeaMeTa 00eceuynBaoT:

[IP1  CdopmupoBaHHOCTH  TPEACTABICHHN: O  XUMHYECKOM  COCTaBJISIONICH
€CTECTBEHHOHAYYHON KapTUHBI MHpA, POJIM XUMUU B IO3HAHUM SIBJICHUN OPHUPOABI, B
(GOpMUPOBAHUN MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€ (PYHKIIMOHAJIBHONW TIPaMOTHOCTH,
HEOOXOIUMOW JUIsl PpEeUICHUs] MNPaKTHYECKHUX 3aJad M DKOJOTHYECKHM OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 30POBBIO U IIPUPOAHOU Cpelie.

I1P2 Bnanenue CHUCTEMOMH XUMHUYECKUX 3HAHUMH, KOTOpast BKJIFOYAET:
OCHOBOIIOJIATAFOIINE TTOHATHS (XMMHUYCCKH DJIEMEHT, aTOM, dJISTKpOHHAst 000JI0YKa aToMa, S-
, p-, d-onexTpoHHBIE  OpOWTaTXM  aTOMOB, HWOH, MOJIEKyJa,  BaJE€HTHOCTb,

AIEKTPOOTPULIATENILHOCTh, CTETIEHb OKUCIEHUS, XUMHUUECKasl CBs3b, MOJIb, MOJISIPHAs Macca,
MOJISIpDHBI 00BEM, YTIJIepOAHBI CKeNeT, (PYHKIHMOHAJIbHAs TpyMna, pajaukaji, U30Mepus,
M30MEPBI, TOMOJIOTUYECKHUM PsiZl, TOMOJIOTH, YTJIEBOJIOPOIbI, KUCIOPOA- U a30TCOAEPKAIIIHE
COEIMHEHMsI, OMOJIOTMUECKH AaKTUBHBIE BellecTBa (YIJIEBOJbI, OEJIKH, >KUPbI), MOHOMED,
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MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS, KPUCTAJUIMYeCKas
peleTka, THUMIbl XUMUYECKUX peakiuil (OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE, 3K30- U
YHAOTEPMUYECKHE, PEaKIIM HOHHOTO OOMEHA), PacTBOP, AJICKTPOJIUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJUTUYECKAS AUCCOLUMALMUS, OKUCIUTENb, BOCCTAHOBUTEINL, CKOPOCTh XUMHYECKOU
peaKiuu, XUMMHUYECKOE PABHOBECHE), TEOPUU M 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHS
oprannyeckux BemectB A.M.bytiepoBa, Teopuss 3NEKTPOJUTHYECKOW JHUCCOLMALINH,
nepuoandeckuii 3akon J[.MI. MeHnpaeneeBa, 3aKOH COXpaHEHHUSI MacCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHUH, (HAKTOJOTUYECKHE CBEIACHUS O CBOHCTBAaX, COCTaBe,
MOJYYEHUH U O€30MaCHOM HCHOJIb30BAHUM Ba)KHEUIIIMX HEOPTaHMYECKUX M OPraHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOM IESITEIIbHOCTH YeJIOBEKa.

[1P3 ChopMHUpOBaHHOCTh YMEHHI BBISBIATH XapaKTEpHbIE MPU3HAKKM U B3aMMOCBS3b
V3YUYCHHBIX MOHSATUN, MPUMEHATHh COOTBETCTBYIOLINUE MOHSTHS MPU ONMUCAHUHM CTPOCHHUS U
CBOWCTB HEOPraHWYECKUX W OPraHUYECKUX BEUIECTB W UX IMPEBPAILLICHUI; BBISBIATH
B3aHUMOCBSI3b XMMHUYECKUX 3HAHUM C [OHATUSAMHU W IPEIACTABICHUSIMU  JAPYTHUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB.

[1IP4 CdhopMUpOBaHHOCTH YMEHUM HCHOJIB30BaTh HAUMEHOBAHMN XHMHUYECKHUX
COCIMHEHUN MEXTYHAPOJHOIO COK03a TEOPETUUECKON U MTPUKIATHON XUMHUU U TPUBUAIIBHBIC
Ha3BaHMUsS BAXXHEWINMX BEIIECTB (ITWICH, alleTWICH, TIulepuH, (eHol, GhopManbIeru,
YKCyCHasl KHCJIOTa, TJIMIWH, YTapHbIA Ta3, YIJIEKUCIbIM ra3, aMMHaK, raméHas W3BECTb,
MUATHhEBAsA COJIa U JIPYTUX), COCTaBJISITH (POPMyJIbl HEOPTaHMYECKUX BEIIECTB, YypaBHEHUS
XUMHUUYECKUX PEaKIui, OOBSCHATh UX CMBICI;, MOATBEPKAATh XapaKTEPHbIC XHUMHUYECKUE
CBOMCTBA BEUIECTB COOTBETCTBYIOIIUMHU JKCIEPUMEHTAMH U 3alUCAMU YPaBHECHUU
XUMHYECKUX PEAKIIUH.

[1P5 CdopMupoBaHHOCT, YMEHUI YCTaHABIUBATH MPUHANICKHOCTh HN3YUCHHBIX
HEOPraHUYECKUX W OPraHWYECKUX BELIECTB K ONPEACIEHHBIM KjaccaMm W TpylIiam
COCIMHEHUN, XapaKTepU30BaTh MX COCTAB U BAXKHEHILINE CBOWCTBA; OIPEICIATh BUIBI
XUMUYECKUX CBsI3eM (KOBAJICHTHAs, WOHHAs, METaJUIMYECKas, BOJIOPOJHAs), THUIIbI
KPUCTAJUIMYECKHUX PEIIETOK BEIIEeCTB; KIAaCCU(PUIIUPOBATH XUMUUECKHUE PEAKIIIH.

[TP6 BnageHune OCHOBHBIMHM METOAAMHM HAyYHOI'O TMO3HAHUS BEIIECTB U XMUMHUYECKUX
SBJICHUN (HaOII0eHUE, U3MEPEHUE, SKCIIEPUMEHT, MOAECIMPOBAHNUE).

[1P7 CdhopmMupoBaHHOCTh YMEHHUI MPOBOJUTH PAacyeThl O XMMHUYECKUM (QopMysiaM U
YpPaBHCHHUSIM  XMUMHUYECKUX pEaKIUid C  HCMOJb30BaHUEM  (PUBMYECKUX  BEIUYMH,
XapaKTepU3YyIOIIMX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: MaccChl, 00bEéMa (HOpMaJIbHBIC
YCJIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA; UCIOJIb30BaTh CUCTEMHBIC XUMUYECKUE 3HAHUS JJIsI
MIPUHSTUS PELIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalMsX, CBA3aHHBIX C BEIIECTBAMHU U HX
IIPUMEHEHHUEM.

[1P8 CdhopMupOBaHHOCT, YMEHMI TUIAHUPOBATH W BBITIOJHATH XUMHYECKHUI
HKCHEPUMEHT (TIPEeBpallleHUE OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, MTOJTYUYECHHUE STUIICHA
M W3YyYECHUE €ro CBOMCTB, KAUYECTBEHHBIE PEAKIMU Ha aJbJCTUJIbl, Kpaxmayl, YKCYCHYIO
KHUCIIOTY; JCHATypallMio OCJIKOB NMPW HArpEeBaHWUM, I[BETHBIC PEAKIMH OCJIKOB; MPOBOIHTH
peakiuu KOHHOTO OOMEHA, OMPEENsaTh CPEAy BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKITUU
Ha cynbdar-, KapOoHaT- W  XJOPUJ-aHUOHBI, Ha KAaTHUOH AaMMOHUS; peIIaTh
AKCTIIEpUMEHTAIbHbIE 3aauyu 1o TemaMm «Metamwiey U «HeMeramasl») B COOTBETCTBUU C
npaBuIaMU TEXHUKMA OE€30MacCHOCTH MpH OOpalleHUH C BElIeCTBAMH M J1a00paTOpHBIM
000pyI0BaHUEM; MPEJCTABISATh PE3yJIbTaThl XUMUYECKOTO SKCIEpPUMEHTa B (popMe 3arucu



ypaBHEHUH COOTBETCTBYIOIIUX pEaKUUid U (OPMYyJTUPOBATH BBIBOJIBI Ha OCHOBE JTHX
PE3yIbTATOB.

[TP9 CdopMupoBaHHOCTHP YMEHHSI aHAIU3UPOBATH XUMUYECKYIO HH(POPMAIIHIO,
MOJy4YaeMyl0 U3 Pa3HbIX MCTOYHHUKOB (CPEACTB MaccoBOW MH(popMaiuu, cetb MHTepHEeT u
IpyTHe) .

[TP10  CdopmupoBaHHOCTH  yMEHUW  CcOOMIOMATh  MpaBUja  IKOJOTHYECCKH
1€JIECO00PA3HOTO MOBEACHUS B OBITY M TPYJOBOU ACSITEILHOCTU B LESIX COXPAHEHUS CBOETO
3JI0POBbsSI ¥ OKPYKAIOIIEH IPUPOTHON CPENIbl; YIUTHIBATH OMACHOCTH BO3JICHCTBUS HA )KUBBIC
OpraHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMas CMBICI MTOKa3aTems MpeIeabHON JOIyCTHMOMN
KOHIICHTPAIUH.



CooTHoIIeHNEe JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PE3yIbTaTOB OCBOCHUS
y4eOHOro mpeameTa
VII1.07. Xumus
B KOHTEKCTE MOATOTOBKHU K (POPMUPOBAHUIO U PA3BUTHUIO OOIINX KOMIETEHIIHH,
npeaycMmoTperHsix PI'OC CIIO

Kon u HanmeHnoBanue GopMupyemMbIx [Tnanupyemble pe3ynbTaThl OCBOCHHSI YIEOHOTO MpeaMeTa
O0IIMX KOMITETCHITUI JIM4HOCTHBIE PE3yJIHTATHI [IpenmeTHBIC
MerarnpeagMeTHbIE PE3yIbTaThl pe3yIbTaThI
OKO1.Bpi6uparh cnocoObl perieHus JIP4, JIP7 I1P1, ITP3, IIP5
3amad npodeccnoHaIbHON MP2, MP3, MP5, MP6, MP7 I1P6, ITP7, ITIP8
NEATEIHHOCTHU MIPUMEHUTEIBHO K I1P9
pa3JIMYHBIM KOHTEKCTA.
OKO02. Hcnonb3oBatb COBPEMEHHbIC JIP1, JIP3, JIP9, JIP10 I1P2, ITP3, I1P4
CcpeacTBa IIOHMCKa, aHaam3a u MP1, MP2, MP3, MP5, MP6 I1P5, ITP9
WHTEPIPETALNN uHpOpMALUU u [1P10

WH(POPMAIIMOHHBIC TEXHOJOTHH IS
BBITIOJTHEHMS 33724 MTPodeccHoHaATBLHOM

JIeSITeIIbHOCTH.

OK 04. DddexTuBHO JIP1, JIP2, JIP3, JIP4, JIP7 IIP1, ITP6, ITP7
B3aMMOJICCTBOBaTh W  paboTaTth B MP4, MP5, MP6, MP7 I1P8, ITP9
KOJIJIEKTUBE M KOMaHJIC.

OKO07. ConelicTBOBaTb COXpPaHEHUIO JIP1, JIP2, JIP3, JIP9, JIP10 I1P1, TTP2, ITP5
OKpYXaroIein cpeabl, MP1, MP3, MP4, MP5, MP6, MP7 I1P6, IIP7
pecypcocOepexeHHIo, MPUMEHSTh I1P8, T1P9
3HaHUA 00 U3MEHEHUHM  KJIHMMATa, 11P10
MPUHIIUIIBI OCpEIKITUBOTO

MPOU3BOJICTBA, s pexTUBHO

JIEHICTBOBATh B Ype3BbIYAHBIX

CUTYaIUsX.

1.4 KonruecTBO 4acoB Ha OCBOeHHUE pabodeil mporpaMmMbl, OUHON (GOPMBI OOyUEHHUS:
- MakcumanbHast yueOHasi Harpy3ka oOydJaromnierocsi — 78 4acos,
- O0s3aTenbHas ayIMTOpHAs yueOHast Harpy3ka o0yJarorierocsi — 78 4acos,
B TOM YHCIIE:
- TeOpeTHYecKoe 00yueHue — 42 yaca;
- IPAKTUYECKUE 3aHIATUSA — 28 4aCOB;
- 1abOpaTOpHBIE 3aHATHUS — 8 YACOB;
- IIpomexxyTouHast arrectanus: B popme nuddepeHnpoBaHHOTO 3auéTa.

1.5 Ucnonb3yembie METOABI OOyUEHUS:

1.5.1 IlaccuBHBIC: JTEKIIHS, TEMOHCTPAIIHS, OIPOC, HAOIIOICHHE.

1.5.2 AKTUBHBIE ¥ MHTEPAKTHBHBIC: TBOPUYECKOE 3aJaHue, padoTa B MaJbIX TpyIMax,
npoOiemMHasi JIeKIHs, TMOATOTOBKA MPE3CHTAINi, AUCKYCCHUsS, KpPYIJIbI CTOJ, paboTa C
JIOKyMEHTaMH, TeCTUPOBAHHUE, KEMC-METOl, TpoOIeMHBIe TabopaTopHbie PabOThI, pelIeHre
AKCIIEPUMEHTAIBLHBIX 3a/1a4.



2 CTPYKTYPA U COJIEPXXAHUE PABOYEN ITPOT'PAMMBI
2.1 O6bem paboueit mporpaMMbl y4eOHOTO MpeaMeTa U BUJIbI yueOHON pabOThl OUHOMU
dbopmbl 00yIeHUS

Bun yaebHol paboThl O6beM YacoB

MaxkcumanbHas yaeOHas Harpyska (BCero) 78
OO0s3aTenbHast ayUTOpUs yaeOHas Harpy3ka (BCero) 78

B TOM YHCIJIC:

TEOpeTUIeCcKoe o0ydeHne 42
NPaKTUYECKHUE 3aHATHS 28
1ab0paTOPHBIE 3aHATUS 8
IIpomesxyTounas arrecranus B popme quddepeHInpoBaHHOTO 3a4eTa
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2.2 TemaTudeckuil IIaH M coAepkanne padbouei mporpammsl yaeOHoro npeamera YI1.07. Xumusi, ogHOM PopMbl 00yUeHUs

HaumenoBanue pasnenos
U TEM

Ne
3aHATUSA

Coneprkanue yueOHOTO MaTepuaia, 1abopaTopHbIE U MTPAKTHYECKHIE 3aHATHS,
caMmocCTosTeNbHas paboTa 00ydJaronmxcs,
KypcoBas paboTa (IpoeKT)

KoanuectBo
4acoB

dopMupyembie
pe3yJIbTaThl OCBOCHHUS

1

2

3

4

5

1 xkypc, 1 cemecTp
MakcumanbHasi yueOHasi Harpy3ka — 32 Jaca
OO6s3arenbHas ayuTopHas ydeOHast Harpy3ka (Bcero) — 32 yaca, B TOM YHCIIE:
TeopeTruueckoe ooyueHnue — 14 yacon
MpaKTUYECKHe 3aHATusA — 14 yacos
nabopaTopHbIE 3aHITHS - 4 yaca

Paznen 1. OCHOBBI CTpOCHHS BEIECTBA

Tema 1.1. Ilepuonnueckuit
3akoH W Tabmuma JI.W.
Menneneena

Cojnepkanne yueOHOro MaTepuaa:

1

Ilepuonnyeckass cucreMa XHMHYECKHX 3JIEMEHTOB U MepPHOAUYECKUI
3akoH JI.U. MenneseeBa. ®u3ndeckuii cMbIcia. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHX 3JEMEHTOB, 00pa3yeMbIX HMMHU MPOCTBIX U CIOKHBIX
BEIICCTB B COOTBETCTBUHM C IIOJIOKCHHEM XHMHUYCCKOI'O DJJIEMCHTa B
[lepuoanueckoit cucteme. MUPOBO33PEHUYECKOE M HAy4YHOE 3HAYCHHE
ITepuonnueckoro 3akona .M. Mengneneesa. Ilpornossl .M. Menneneesa.
OTKpbITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.

Tema 1.2.  CtpoeHue
aTOMOB XUMHUYECKHUX
JJIEMEHTOB H  TPHPOJIA

XUMHYECKOM CBS3U

Coneprxanue ydeOHOro MaTepuana:

2

Crpoenne aroma. CoBpeMEHHass MOJENb CTPOEHUS aroMa. OJIEKTPOHHAs
KoH(urypauust aroma. BaneHTHOCTb. DIEKTpOHHAs NpPHUPOJAa XUMHUYECKOM
CBSA3M. DJEKTPOOTPHULATEIBHOCTE. Buabl XumMu4eckoil ¢Bsa3u. KoBaneHTHas
CBSI3b, €€ PA3HOBUIHOCTH U ME€XaHU3MBbl 00pa3oBaHus (0OMEHHBIN U JOHOPHO-
akuentopHslif). MoHHas cBs3p. Metauindeckas cBsizb. BogopojHasi CBS3b.
MeKMONEKYJISIpHBIE B3aUMOIEHCTBUS. 30TOMBL.

HpaKTI/I‘leCKI/IC 3aHATUA.

3

[Ipaktuueckoe 3anstue Ne 1: Crtpoenue aroma. CocTaBI€HHE JIEKTPOHHO-
rpadpuueckux  Gopmyn osnementoB 14  mepuogoB. Homenkiaatypa
HEOPTaHUYEeCKUX coequHeHMi. XWMHUecKas CHMBOJUKA ¥ Ha3BaHHS
COCIMHEHUI MO0 HOMEHKIAType MEXIYHapOJHOTO COI03a TEOPETHUECKOW H
MPUKJIAJHON XUMUH.

JIP1, JIP4, JIP7
MP1, MP2, MP3
MP5
TIP1, ITP2, TIP3, TIP4
T1P9

Paznen 2. Xumuueckue peakiuu

10

JIP2, JIP4, JIP9
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Tema 2.1. Tuner
XUMHYECKUX PEaKIui

Copepxanre yueOHOT0 MaTepuana;

4

Kaaccnpukanmss #®  THDBI  XHMHYECKHX PpPeakHuil ¢  ydacTHeM
HEOPraHMYecKnux BemecTB. KoOIUMYECTBEHHbIE OTHOIIEHUS B XUMHH.
OCHOBHBIE KOJIMYECTBEHHBLIE 3aKOHBI B XHUMHHM U pacyeThbl 11O YPABHCHUAM
XMMHUYECKHUX peakiuil. Moip Kak eMHUIA KoIWYecTBa BeliecTsa. MossipHas
Macca. 3aKOHbl COXPAHEHHs MaccChl U 3HEPIHU. 3aKOH ABOragpo. MossipHbIii
00beM ra3os. OtHocuTenbHas IUIOTHOCTh ra3oB. Peakuun
KOMILJIEKCOOOpa30BaHus C Y4aCTHEM HEOPraHMYECKHUX BEIIECTB (Ha MpUMepe
THUAPOKCOKOMIIJICKCOB IIMHKA U aJIIOMI/IHI/IH).

[IpakTHuecKue 3aHATHS:

5

[Ipaktnueckoe 3ansaTusi Ne 2: CocraBiieHHMe YPaBHEHHMH XMMHYECKHX
peakumuii. PacuerT KOJIM4YeCTBEHHBIX XAPaKTePUCTHK BelIeCTB H
pacTBopoB BemecTB. KonmnuecTBeHHblE OTHOLIEHUA B XUMUU. OCHOBHBIE
KOJIMYECTBEHHbIE 3aKOHbl B XMUMHUHU U PACUEThl [0 YPAaBHEHUSM XUMHUYECKUX
peakiuii. Monb Kak eIuHHUIIA KOJMYeCTBa BellecTBa. MolsipHas Macca.
3aKOHbBI COXpaHEHUsl Macchl U 3HEPTUU. 3aKoH ABoraapo. MossipHblil 00beM
ra3oB. OTHOCUTENbHAS IJIOTHOCTh I'a30B.

[Tpaktueckoe 3anstue Ne 3: OKHMCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu. CreneHb  okuciaeHus.  OKuUCAMTENb W BOCCTAHOBUTEIb.
OKHCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKLIUU B IIPUPOJIE, IPOU3BOJCTBEHHBIX
mpoueccax M JKM3HENEATEIbHOCTH  OpraHu3MoB.  OKHCIUTENBHO-
BOCCTAHOBUTENbHBIM MOTeHUUan cpeabl. CocTaBleHHE U ypaBHHBaHHE
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKLMi  METOAOM  BJIEKTPOHHOI'O

Oata"ca. TunuuHele HCOPTaHNYCCKUEC OKHUCIUTCIIN U BOCCTAHOBUTCIIN.
DJIeKTPOJIN3 PACTBOPOB U PACIJIABOB COJIEH.

Tema 2.2.
DIEKTPOIUTHYECKAS
JUCCOIMAINd W WOHHBIA
oOMeH

Coneprkanne y4eOHOro MaTepua;

7

Teopusi 31ekTpoUTHUYECKON Aucconuanuu. Peaknuu noHHOro oOMeHa.
CocraBneHue peakuuii MOHHOIO OOMEHa MyTeM COCTaBJIEHHS UX IMOJHBIX U
COKpAILEHHBIX MOHHBIX ypaBHEeHU. ['maposu3 coJieil. 3HaueHue ruapoIn3a B
Ouonornyeckux OOMeHHBIX mpoueccax. IlpuMeHeHue ruaponmsa B
POMBINIJIEHHOCTH.

Ha60paTOpHBIC 3aHATUA:

8

\Ha60paTopHoe 3ansitie Ne 1: I'mapoJin3 coJieid, peakiusi cpe/bl.

MP1, MP2, MP3
MP4,MP5, MP6
TIP1, ITP2, TIP6, TIP7
TIPS, [IP9, TTP10

Pasznen 3. CtpoeHue v cBONCTBA HEOPTAHUYECKUX COEIMHEHUN

16

Tema 3.1.
Knaccudukanus,

Coneprxkanre y4eOHOro MaTepuana;

9

HpCI[MCT HCOpFaHH‘-ICCKOﬁ XUMHUHU. B3auMoCBA3b HCOPraHNYCCKUX BCHICCTB.

12

JIP1, JIP3, JIP7, JIP9
JIP10
MP1, MP2, MP3 MP4,




HOMEHKJIaTypa U CTPOEHHUE
HEOPraHMYECKUX BEIIECTB

Kanaccnpukanmsa Heopranmdeckux BemiecTB. [IpocTtele U ClOXKHBIE
BemecTBa. HoOMeHkiIaTypa W Ha3BaHME  HEOPraHUYECKUX  BELIECTB.
Kpucramnoruapatel. Tunbl KpHCTANIMYECKHMX PpelIeTOK (aroMmHas,
MOJIEKYJISIpHAsl, HOHHAsl, METAJNINYECcKas).

HpaKTI/I‘leCKI/Ie 3aHATUA:

10

[Ipaktuueckoe 3anstue Ne 4: Pemenue 3a1a4 Ha pacyeT MaccoOBO# /101U
(Macchl) XMMHMYECKOr0 3jieMeHTa (coelMHeHHs) B MoJieKyJe (cMmecH).
Pemienue npakTHYeCcKHX 33/IaHUI M0 KJIaccu(PUKANMU, HOMEHKJIAType U
XHMHYECKUM (pOpMYJIaM HEOPraHUYeCKHUX BelleCTB Pa3JMYHbIX KJIACCOB
(Ha3BIBaTh W COCTABISATH (DOPMYJIBI XUMHUYECKUX BEIIECTB, OMPEICNIATH
MIPUHAIC)KHOCTH K KJ1accy).

Hctounukn xuMmudeckoil wHpOpManmu (HaydyHas ¥ y4eOHO-HAydHAsS
JauTepaTypa, CpelcTBa MaccoBoil mHpopmanuu, ceTh MHTEpHET u apyrue).
[Tonck wHOpMaKMKU 1O HA3BaHUSAM, HACHTH(DHKATOPAM, CTPYKTYPHBIM
dhopmyam.

Tema 3.2. dusuko-
XUMUYECKUE CBOMCTBA
HGOpFaHI/I‘ICCKI/IX BCIICCTB

Cojnepikanne yueOHOro MaTepuaa:

11

Metanabl. OOmue ¢usnyeckue M XUMHMYECKHE CBOHCTBA METAJIOB.
Crioco0bl monydeHusi. 3Haue€HHE METAJUIOB W HEMETAUIOB B TNPHUPOJAE U
KU3HEJCATECIIBHOCTH 4eloBeKa M opranu3moB. Kopposus meTamioB: BHUIBI
KOPPO3HH, CIIOCOOBI 3aILUThI METAIIIOB OT KOPPO3HH.

Hemerayuibl. O0mue Qu3nueckue U XUMHUYECKHE CBOICTBa HEMETAJJIOB.
Tunuunbie cBoiictBa MetaioB [Y— YII rpynn. Krnaccudukamus u
HOMEHKJIaTypa COeAMHEHUH HeMmeTayuioB. KpyroBopoTbl  OMOTeHHBIX
HJIEMEHTOB B IPHPOJIE.

JIaGopatopHble pabOTHI:

12

Jlaboparopnas pabora Ne 2: CpoiicTBAa MeTANJIOB U HEMETAJIOB.
UccnenoBanmne GpU3NYECKUX U XUMUUECKUX CBOMCTB METAJUIOB M HEMETAJIOB.
Pelenne sKkcriepuMEHTANBHBIX 33/1a4 IO CBOWCTBAM XMMHUUYECKUM CBOMCTBaM
METAJIJIOB M HEMETAJJIOB, MO PACIO3HABAHUIO M IMOJIYYEHUIO COETUHEHHM
METaJUIOB U HEMETAJJIOB.

Copepxanrie yueOHOT0 MaTepuana;

13

XuMHYECKHE CBOMCTBA OCHOBHBLIX KJIACCOB HECOPraHMvI€CKUX BeEIIECTB
(OKCI/IIlOB, THAPOKCUIOB, KHCIIOT, cojiel u r[[p) 3aKOHOMCpHOCTI/I B
W3MCHCHHH CBOMCTB IIPOCTBIX BCUICCTB, BOJOPOIHBIX COG)IHHCHHﬁ, BBICIIHUX
OKCHUIOOB U THAPOKCHUIOB.

[IpakTHuecKue 3aHATHS:

13

MPS5, MP6
I1P2, TIP3, 11P4, ITP5
[1P6, ITP7 , ITIP8, ITP9

ITP10




14

ITpaktueckoe 3anste Ne 5: CocraBjeHHe ypaBHEHHl XHMHYECKHX
peaKkuMi ¢ y4acTHeM NPOCTBIX M CJI0KHBIX HEOPTraHHYEeCKHX BeleCTB:
OKCHJIOB METAJIJIOB, HEMETAJIOB M aM(POTEPHBIX 3JIEMEHTOB; HEOPTaHUYECKIX
KHCJIOT, OCHOBAaHUH M aM(OTEPHBIX THAPOKCHUIOB, HEOPIaHUYECKUX COJIEH,
XapaKTEPU3YIOLIUX UX CBOKCTBA.

15

[Ipaktnueckoe 3anatne Ne 6: PemieHnme NPaKTHKO-OPHEHTHPOBAHHBIX
TeopeTHYeCKUX 3a/IaHUIl HA CBOICTBA M MOJy4YeHHe HEOPraHM4YeCcKHX
BeleCcTB.

Tema 3.3. IlpousBonactBo
HEOPraHMYECKUX BEIIECTB.
3HaueHUE U NPUMEHEHUE B
OBITY M Ha IIPOU3BOJICTBO

16

[Ipaktnueckoe 3anatve Ne 7: PemieHne NPaKTHKO-OPHEHTHPOBAHHBIX
3aJlaHUi 0 POJIM HEOPTAHUYECKOH XMMHMHU B CO3JJaHUU HOBBIX MaTEepHayioB (B
CTPOUTENILCTBE U Jp. OTPACISAX MPOMBIILJICHHOCTH), HOBBIX HCTOYHHKOB
SHEpruu (aJbTEpHATUBHBIE HCTOYHUKHA DSHEPrUU) B pEUICHUU MpodieM
9KOJIOTHYECKOH, SHEPreTUYECKON 1 MUIIEBON 0€30M1aCHOCTH.

Hroro 3a CEMCCTP:

32

TEeOpeTHUeCKoe 00yueHue

14

IMMPAKTHUYCCKUC 3aHATUA

14

J'Ia60paTOpHLIC 3aHATUA

1 kypc, 2 cemectp
MaxkcumanbHast yueObHas Harpyska — 46 4acoB
OO6s3aTenbHast ayAUTOpHas yueOHasi Harpy3ka (Bcero) — 46 yacoB, B TOM
qucie:
TeopeTuueckoe o0yueHue — 28 yacos
MpaKkTUYECKHe 3aHATUA — 14 yacoB
nmabopaTopHbIe 3aHITHS — 4 Jaca

Pazgen 4, CTpOCHI/Ie U CBOMCTB OpTraHUYCCKUX BCUICCTB

28

Tema 4.1.
Knaccudukanmus,
CTpOCHHE M HOMEHKJIaTypa
OpPTaHUYECKUX BEIIECTB

Coneprkanne y4eOHOro MaTepuarna;

1

IIpenmer opranmveckoii XuMuH. B3auMOCBsA3b HEOPraHHYECKUX W
OPraHWYECKHUX BEUIECTB. XMUMHUYECKOE CTPOCHHE KAK INOPANOK COCAVNHEHUS
aTOMOB B MOJIEKYJIE COIJIACHO MX BaJCHTHOCTH. OCHOBHBIC II0JIOMKEHHSA
TEOPUMH XMMHUYECKOr0 CTPOEHHMSI OpPraHMYecKMX coeauHeHuii A.M.
byrtiepoBa. YIiepoaHbIi CKEJIET OpraHUYECKON MOJIEKYJIbl. MomeKyspHbie
U CTPYKTYpHbIE (pa3BepHYTble, COKpAaLICHHbIE) XUMHYECKHE (HOPMYIIBI.
3aBUCHUMOCTb CBOWMCTB BELIECTB OT XHMMHYECKOIO CTPOECHMSI MOJIEKYJI.
Wzomepust u wu3oMmepbl (CTPYKTypHasi, TreoMeTpuueckas (LUC-TpaHcC-
uzomepusi). KpatHocTh xumudeckoil cBsizu. IloHatue o (yHKIHMOHATIBHON
rpynne.  IlpuHnunel  kiaccuUKallMM  OPraHUYECKHX  COEIMHEHUH.

JIP1, JIP3, JIP4,JTP9
JIP10
MP1, MP2, MP3
MP4, MP5, MP6
TIP1, ITP2, TIP3, TTP4
TIP5, TTP7, TIP9, TIP10

14




MexnyHapoaHasi HOMEHKIIATypa U IIPUHLUIIBI HOMEHKJIATYpPbl OPraHU4eCKUX
COCTUHEHUN.

HpaKTI/I‘leCKI/Ie 3aHATUA:

2

[TpakTueckoe 3ansaThe NeQ: HomeHKIaTypa OpraHM4ecKHX COeJMHEHHH
OTJENIBHBIX KJIAcCOB (HACBHIIIEHHbIC, HEHACBILIEHHbIE M apOMaTHYECKHe
YTIEBOAOPOABI, CIIUPTHI, (PEHOIIBI, aTbJICTU/Ibl, KETOHBI, KAPOOHOBBIE KHUCIOTHI
u 1p.) CocraBieHue MOJHBIX M COKPAIIEHHBIX CTPYKTYpPHBIX (opmyi
OpraHMYECKUX BEUIECTB OTJIENIbHBIX KJIACCOB, WCIIOJIBb3Ys MX Ha3BaHUS IO
CHCTEeMaTUYECKOW HoOMeHkIaType. Pacderbl mpocreiimeid ¢opmyJibl
OPraHMu4yecKoM MOJIEKYJIbI, HCXO/s U3 3JIEMEHTHOIO cocTasa (B %).

Tema 4.2.
OpraHU4YeCKUX
COeIMHEHUN

CBoiicTBa

Copepxanue yueOHOro MaTepHana;

3

IIpenenabHbie yrieBoaopoabl. PU3UKO-XUMUYECKHE CBOHCTBA (OCOOCHHOCTH
KJIacCH(PUKAMK ¥ HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTHUECKHH PsI U
oOuras Gopmyna; usomepusi; GU3NYECKUE CBOWCTBA; XMMHUUYECKHUE CBOWMCTBA;
CIocoObI moy4eHusi). 'opeHne MeTaHa Kak OJMH M3 OCHOBHBIX MCTOYHHKOB
TEIUIa B MPOMBINIICHHOCTH H ObITy. CBOWMCTBAa NMPHPOIHBIX YTJIEBOJOPOJIOB,
HaXO0XJICHHE B IPUPOIC ¥ IPUMEHEHUE AJIKAHOB.

HenpeneabHble 1 apoMaTH4ecKHe YIJIeBOAOPOAbI. DHU3NKO-XUMUYECKUE
cBo¥icTBa (OCOOEHHOCTH KJIacCM(UKAllMM U HOMEHKJIATYyphl BHYTPH Kjacca;
TOMOJIOTHYECKUH psit U oOmias Gopmyia; n3omepusi; GU3NYECKre CBOMCTBA;
XMMHUYECKHE CBOMCTBA; criocoObl nmoiyyeHus). Iloaumepusanus 3TuiieHa Kak
OCHOBHOC HAIpPAaBJIEHUE €ro HCIOJIb30BaHMsA. [ OpeHme aneTuineHa Kak
VCTOYHMK BBICOKOTEMIIEPATYPHOI'O TUIAMEHU JJIs1 CBAPKU U PE3KU METAJLIOB.

Kucaoponoconep:xaiue coequHeHusi (CIUPTHI U MPOCTHIE d(DUPHI, PEHOITBI).
Ou3MKO-XUMHUYECKUE  CcBOWCTBa  (O0COOEGHHOCTH  KIacCUpUKALUKU |
HOMEHKJIaTypbl BHYTPH Kjacca; TOMOJIOTMYECKUU psii U obmas ¢dopmyia;
uzomepusi; (U3MUECKHe CBOWCTBA; XWUMHUYECKHE CBOMCTBA; CIIOCOOBI
nosydeHusi). [lpakTuyeckoe NpHMEHEHUE OSTWICHIVIMKOJSA, TJIMIIEpUHa,
¢benomna.

Kucjoponocoaep:xamme coeguHeHust (aabAeruabl U KETOHBI, KapOOHOBBIE
KHUCJIOTBI M MX MPOU3BOJHbIE). DU3NKO-XUMUYECKHE CBOWCTBA (0COOEHHOCTH
KJaccu(uKalui 1 HOMEHKJIATyphl BHYTPH Kjacca; TOMOJOTMUYECKUH pAl U
oOurast Gopmyna; uzomepusi; GU3NYECKUE CBOWCTBA; XMMHUUYECKHUE CBOWCTBA;
crocoObl  monyuyeHust). Ilpumenenue ¢opmanpaeruia, —aneTalbIeruaa,
YKCYCHOM KHCJIOTBI. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. Motomue
CBOMCTBA MbLIA.
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A3oTocoaep:kaiue coeqIUHeHHs (aMHHBI W AMUHOKHUCIOTBI, OCIKH).
OU3NKO-XUMHYECKHE  CBOMCTBA  (0COOEHHOCTHM  Kilaccuukanuu U
HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOTHYECKUH paAn u obmias (opmyna;
u3oMepus; (U3NYECKHE CBOWMCTBA; XHMHYECKHE CBOHCTBA; CIIOCOOBI
IIOJIyYEHUs).

Kinaccupukanusi 1 0CO0EHHOCTH OPraHMYecKUX peakuuii. Peakimonnsie
neHtpbl. Panukansl. I[lepBoHauanbHbIE TOHATHS O THUIAX W MEXaHHU3Max
OpraHUYECKUX PEAKLIUM.

HpaKTI/I‘leCKI/Ie 3aHATUA:

9

[Ipaktnueckoe 3anatue Ne 9: I'eHerHyeckasi CBSiI3b OPraHUYeCKHUX
coelMHeHUH. PenieHue Lenoyek IpeBpallcHU Ha TIE€HETUYECKYIO CBA3b
MEXJly KjaccaMM OPIraHMYECKUX COEIUHEHMM C COCTAaBICHHEM Ha3BaHUM
OpPraHMYEeCKUX COCAVMHEHUM IO TPUBUAIBHON WM MEXAYHAPOJHOU
CUCTEMATUYECKOM  HOMEHKIaTrype. PemieHune pacdeTHbIX 3agad IO
YPaBHEHUSM PEAKLMI C y4aCTHEM OPIaHUYECKUX BEIIECTB.

Tema 4.3. Opranuyeckue
BEIIECTBA B
KU3ZHEJEATEIIbHOCTH
yenoBeka. [Ipon3BoncTBoO
u IpUMEHEHHE
OpTraHWYECKUX BEIECTB B
POMBIIUIEHHOCTH

Copepxanne yueOHOro MaTepHana;

10

Buooprannyeckue coenumHenusi. Ilpuvenenne u Owuoioruyeckass poJib
yriaeBoaoB. OKUCIIEHNE YIIeBOAOB — UCTOYHUK SHEPIUU JKUBBIX OPIaHU3MOB.
O6nactiu npuUMEHEHUs aMUHOKUCIOT. IlpeBpamienuss OenkoB NUIIKM B
opranuszMe. buonormueckue ¢ynkinuu OenkoB. buonornueckue ¢GyHKUUN
#KupoB. Ponb opraHmyecko XuUMHUU B pEHIEHUH MpoOJeM MHILEBON
0€30MaCHOCTH.

11

HykJjenHoBble KHCIOTBI: cocTaB W cTpoeHue. CTpoeHHEe HYKICOTHJIOB.
CoctaB nykienHoBbix kucioT (JJHK, PHK). Ponb HykIeHHOBBIX KHUCIOT B
YKU3HEACSITEIIbHOCTA OPTaHNU3MOB.

12

IIpou3BoACTBO OpPraHMYecKHX BeLIeCTB: IPOM3BOJCTBO  METaHOJA,
nepepabotka Hedtu. [lonmudTHNEH Kak KPYNHOTOHHA&KHBIM IPOAYKT
XMUMHUYECKOTo Mpou3BojacTBa. Ilpumenenue ostuiena. IlpousBoxnctBo u
NpUMEHeHHe Kaydyka u pe3uHbl. CHHTeTHYeCKHe M HCKYCCTBEHHbIE
BOJIOKHA, MX CTPOEHHe, cBoiicTBa. [IpakTHUeCKOe HCIOIb30BAHNUE BOJIOKOH.

13

CunreTnyeckMe IUIEHKHM: W30JSIUS Uil TPOBOAOB, MEMOpaHbI JUIs
ONPECHEHUS BOJbI, 3AIIUTHBIC TUICHKH JUIsI aBTOMOOWIJIEH, IUIacTBIPH,
XUPYpTrUYecKue TTOBSI3KH. Hosrie TE€XHOJIOTUHI JTaIbHENIIETO
COBEPLICHCTBOBAHHUS MTOJIMMEPHBIX MaTepraioB. PoJib oprannyeckoi XuMuu
B pEIICHUH NpoOJIeM SHEpreTH4eckoi 0e30MacHOCTH, B Pa3BUTUU MEIHUIIMHBI,
CO3JIaHMH HOBBIX MAaTEpUAJIOB, HOBBIX MICTOUHUKOB 3HEPrUH (QIbTEPHATUBHBIC
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‘I/ICTO‘-IHI/IKI/I SHEPTHUH).

[IpakTruecKue 3aHATHS:

14

[Ipaktnueckoe 3anstue No 10: PemeHume npakTHKO-OPHMEHTHPOBAHHBIX
3aJaHN 10 COCTABJICHHI0 XHMMHYECKHMX PpeaKuMui, OTpa)kalimx
XHMHYECKYI) AKTHBHOCTH OPraHMYeCcKMX COeJMHEeHUH B Pa3JHYHbIX
cpenax (IPUPOIHBIX, OMOIOTUYECKHUX, TEXHOTEHHBIX).

Paznen 5. lucniepcHbie cCUCTEMBI

Tema S5.1. [ducnepchHbie
cUCTeMBbl M (aKTOPBl HUX
YCTOMYUBOCTH

Copepxanue yueOHOro MaTepHana:

15

JAucnepcubie cucrembl. Kossionanbie cucrembl. CTHHHBIE PacTBOPDI.
PactBopenne kak ¢usnko-xumuueckuii mpouecc. PactBopsl. CrocoOsr
IPUTOTOBJICHUs pacTBOPOB. PacTBopuMocTh. MaccoBasi 1011 pacCTBOPEHHOTO
BemiecTBa. [IpenenbHO JOMyCTHMbIE KOHIEHTPAIlMA W UX HCIOJIb30BAHUE B
OLIEHKe 3Kojoruyeckoi 0ezomacHoctu. Knaccudukanus 1ucnepcHbIX cUCTEM
no cocraBy. CtpoeHune u (HaKTOphl YCTOHYMBOCTU TUCIIEPCHBIX CHCTEM.
Pacno3HaBaHMe  HMCTUHHBIX  pPacTBOPOB, KOJUIOMJHBIX  pPacTBOpPOB U
rpybonucnepcHsix cucreM. CtpoeHue Muieiuibl. PaccenBanue cBeTa mpH
IPOXOXKJCHUH CBETOBOIO IIyyKa 4Yepe3 ONTHYECKH HEOJHOPOJHYIO Cpeay
(3ddexra Tungans).

HpaKTI/IquKI/IC 3aHATUA:

16

[Ipaktnueckoe 3anarve Ne 11: PemeHue 3aJay Ha MNPUTOTOBJIEHHE
pacTBOpoB. PelieHne MpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUN Ha
TUCTIEPCHBIE CUCTEMBI, HCIIOJIb3yeMble B OBITOBOW U TMPOM3BOJACTBEHHOM
JIeITEIbHOCTA  4YEeJOBEKa, ¢ IIO3UIMH  3KOJIOTMYECKOM 0e30IacHOCTH
MOCIIEACTBHUI U TPaMOTHBIX pelIeHUuH IpobieM, CBSI3aHHBIX C XUMHUEH.

Tema 5.2. UccnemoBanue

CBOJCTB JUCTIEPCHBIX
CHCTEM JUTS uX
uAeHTU(UKAIIH

JlabopaTopHbIe 3aHATHS:

17

JlaGopatoproe 3ansitue Ne 3: [Ipurorosnenue pactBopos. IIpuroroBienue
pacTBOpPOB  3aJaHHOH (MOJSPHON) KOHUEHTpauuu (C  TPaKTUKO-
OpPUEHTHPOBAHHBIMHU BOIPOCAMH), ONPe/ieJieHHe CPeibl BOAHBIX PACTBOPOB.

JIP2, JIP3, JIP4, JIP10
MP1, MP2, MP3 MP4,
MP5, MP6
TP1, [TPP2, TIP3 TIP6,
T1P7, TIPS, TIP9 TIP10

Paszzen 6. Kunetnueckue u

TCPMOIAUHAMHUYCCKUC 3dKOHOMCPHOCTU MPOTCKAHUA XUMHWYCCKUX peaKI_[I/Iﬁ

Tema 6.1. Kunernueckwne
3aKOHOMEPHOCTHU
MPOTEKAHUS XUMHUYECKHUX
peakuuii

Conepkanue yueOHOTO MaTepHaa:

18

Xnmnueckue peakiuu. Kiaaccmpukanms XMMHYECKMX Ppeaknuii: 1o
¢pazoBomy cocTaBy (FOMOT€HHbIE U T'€TEPOTre€HHbIE), MO0 HMCHOJIb30BAHUIO
KATAJIM3aTOpPa (KaTaIUTUYECKUE U HeKaTanuTuieckrue). CKOpoCTh peaKium,
€€ 3aBUCUMOCTb OT Pa3JIMYHBIX (PAKTOPOB: MPHUPOBI PEarupyromux BELeCTB,
KOHIIGHTPALlMN _pEearupyronMx BeIIeCTB, TeMmepaTypsl (mpaBwio Bant-

17

JIP3, JIP9, JIP10
MP1, MP2, MP3
MP5
TP1, ITP2, TIP3, TIPS
T1P9




lodda), maomanu peakiiMOHHOM TOBEPXHOCTH, HAIMYMS Kartanu3aropa. Pomib
KaTaJIn3aTOpPOB B NPUPOAE M MPOMBIIUIEHHOM IPOU3BOJCTBE. ODHEPrus
aKTHBAlMU. AKTHUBUpOBaHHBIN Komiuiekc. Kartamuzatopel u karanus. Poib
KaTaJIn3aTOPOB B IPUPOJE U MPOMBIILIEHHOM ITPOU3BOJCTBE.

JlaGoparopHble 3aHSTHSL:

19

Jlabopatopnoe 3ansitue Ne 4: OmnpeneneHne 3aBUCHMOCTH CKOPOCTH
PeaKIUH OT KOHIEHTPAMH Pearupyoiiux BelecTB U 0T TeMIepaTyphl.
OnpeneneHne KOHCTAHTBI CKOPOCTH PEaKINK rpaduyeckuM MetonoM. Pacyer
SHEPrMM aKTUBAIMM PEaKIHMH. PelleHue MpakTHKO-OPUEHTUPOBAHHBIX
3amaHuii Ha aHanu3 (AKTOpPOB, BIUSIONMX HA W3MEHEHHE CKOPOCTH
XUMHYECCKON pEaKIuH.

Tema 6.2.
TepMoanHaMuyeckue
3aKOHOMEPHOCTHU
MPOTEKAHUS XUMHUYECKHUX
peaKuuii. PaBHoBeCHE
XUMHUYECKHUX PEaKIIHii

Copnepkanne yueOHOro MaTepuaa:

20

Kinaccupukanusi XMMHYECKHX Ppeakuuil: 10 TemwioBoMy 3(pdexry
(9K30TEepMUYECKHE, DHAOTEPMHUYECKHE), MO oOpaTtuMocTH (OOpaTuMbie U
HeoOpaTUMEbIe). TennoBbie ekt XUMUYECKHUX peaKIuii.
Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh peakuuil. XuMHYecKoe
paBHOBecHe U €ro cMelleHHe O] AelcTBHEM Pa3iuYHbIX (aKTOpPOB
(KOHILIEHTpalLMsl peareHTOB WIX MIPOIYKTOB peaKklnu, AaBJIEHUE, TEMIIEpaTypa)
JUISL CO3JIaHMSI ONITUMAJIBHBIX YCIOBUN MPOTEKAHHS XMMHYECKHUX IMPOIIECCOB.
[TonsiTue 00 sHTanbnuu W 3HTponuU. OHeprus [ub6ca. 3akon I'ecca u
cileACTBUA M3 Hero. Ponb cMelieHus: paBHOBECHS B TEXHOJOTMYECKHX
nporeccax.

HpaKTI/I‘leCKI/IC 3aHATUA.

21

[Mpaktuueckoe 3austue Ne 12: [Tpunmun Jle [llatense. Bausinue pa3jnyHbIx
(pakTOpOB Ha H3MEHEHHE PABHOBECHS XMMHMYECKHX peaKnui. 3aKoH
JEHCTBYIOIIMX MacC M KOHCTaHTAa XUMHYECKOTO paBHOBecHs. Pacuersl
PaBHOBECHBIX KOHUEHTpPALUi pearupyroIuX BEIIECTB U MPOIYKTOB PEaKLU.
Pacuerst  TemioBoro  sddexra  peakuuu.  PemeHue — mpakTHUKO-
OpUEHTUPOBAaHHBIX 3aJaHUi Ha npuMmeHeHue npuHuuna Jle-Illarense s
HAaxXOKJICHUs HAIpPABJICHUS CMEIIEHUs PABHOBECUS XMMHUYECKOW pEaKIUu U
aHayu3 (aKkTOpOB, BIMSAIOLINX HAa CMEIIEHHEe XMMUYECKOIO paBHOBECHSI.

Paznen 7. KauecTBeHHbIE peakllni 0OHAPYKEHHUS] HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB

Tema 7.1. OGHapyxeHue
HEOPTaHHYECKUX
KaTHOHOB U aHMOHOB

HpaKTI/I‘-ICCKI/IC 3aHATHUA:

22

[Ipaktnueckoe 3anstue Ne 13: KaudecTBeHHble XHMH4YECKHE PpPeaKIuH,
XapakTepHble 1JI1 00HAPYKeHUs] HEOPraHUYeCKUX BellecTB (KATHOHOB M
aHnoHoB). CocTaBlieHHEe ypaBHEHUN peakuuil oOHapykeHus KaTHOHOB [—VI

JIP9, JIP10
MP1, MP3, MP4 MP5,
MP6
TIP1, TIP3, TIP6, TIP7
TIPS, TIP10
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IpyNI U aHUOHOB, B T.Y4. B MOJIEKYJSIpHOW M HMOHHOH ¢opmax. Peakimn
0o0OHapy’KeHHsI HEOPraHWUYECKHUX BEILECTB B PEAIbHBIX 00BEKTAX OKpY’KaroIIen
CpEIBL.

Tema 7.2. OOnapyxenue| 23
OpPraHMYEeCKUX  BEIIECTB
OTACIBbHBIX KJIaCCOB C

[Ipaktuueckoe 3anstue Nel4: KadecTBeHHbIe XHMMH4YECKHE PpPeaKIHH,
XapakTepHble A8 OOHApPY:KeHHS] OTAeJIbHBIX KJIACCOB OPraHMYecKHX
coelMHeHMii: (EHOJIOB, aNpAETHIOB, KpaxMmalla, YKCYCHOHW KHCIIOTHI,

UCIIOJIb30BaHUEM AMUHOKUCIIOT U Jip. [leHarypauus OeiIKoB Mpy HarpeBaHUU, [IBETHbIE PEAKIINH 2
KaueCTBEHHBIX peakLui 0enkoB. CocTaBlieHHE KAa4eCTBEHHBIX PEaKIMi OOHAPYKEHUS OpPraHUYECKUX
COEIMHEHUI OTAENBHBIX KJIacCOB.
Hroro 3a cemecTp: 32
TEOpPETUYECKOE 00yUEeHUE 28
IPAKTUYECKHE 3aHATUS 14
1abopaTopHbIE 3aHATHS 4
[TpomexyTouHas aTTectanus B popme nuddhepeHIMPOBAHHOTO 3a4eTa
Hroro o yuebGHOMY IpeaAMETY: 78
Teopernueckoe 00yueHHe 42
IIpakTrHueckue 3aHATUS 28
JlaGoparopHble 3aHATH 4

[IpomesxyTounas arrectanus B hopme 1udhepeHIMPOBAHHOTO 3a4yeTa

MuuBr1yanbHBIN TPOEKT

19




2.3 IlepeyeHb MPUMEPHBIX TEM ISl MHANBUAYATHLHOTO MPOEKTa Y4eOHOTrO mpeameTa
VII.07. Xumus:

1. Bxnan JI.M1. MenneneeBa B pa3BUTHE arpoOXMMHH, €T0 3HAYCHHE JIJIT COBPEMEHHOTO
CEJILCKOTO XO3SHCTBA.

2. Biusiaue ene3HoI0poKHOT0 TPAHCTIOPTa Ha CTETICHB 3arps3HEHUs BO3IyXa.

3. Bonma: cmepte wimm  kxu3HB? VcciaegoBaHue KauecTBa BOJBI B BOJIOEMax M
BOJIOIIPOBO/IE.

4 BopopoaHbiii mokas3arens B HalIEH KU3HU.

5 ["a3upoBaHHBIC HAITUTKH — ]I MAJIBIMU JTO3AMMU.

6. ['mroramar HaTpUsI — NPUYMHA NUIIEBOW HAPKOMAHUHU.
7 JlekopaTruBHasi KOCMETUKA U €€ BIUSHUE HA KOXKY.

8 Ero Benm4ecTBO CTEKIIO.

9 XeparenbHas pe3nHka. Mug u peasbHOCTb.

10.  JKeneso u 3m0poOBbE UEIOBEKA.

11. JKecTKoCTbh BOIBI: aKTyaJbHBIE ACIIEKTHI.

12.  XKunkue cpenctsa sl MBIThS ITOCYIbI.

13.  Kupsl: Bpen u nosib3a.

14. U3 HW3HU NOIUATUIEHOBOTO MAKETA.

15. HMuaukaTopbl BOKPYT HAac.

16. HMcKycCTBEHHBIE KUPBI - YIpo3a 3J0POBbIO.

17. KuCIOTHBINA DOXKIb U €TI0 BIUSHHUE HA DKOJIOTHIO.

18.  Koppo3us MeTajioB U CIOCOOBI €€ MPeIypexKACHUS.
19. Meramisl Ha Tee YENOBEKA.

20. OOHapy:xeHue coAep>KaHus BOJbI B OCH3UHE.

21. Ilonumepsl KaK 3JIEKTPOU3OJISIHUOHHBIN MaTepral.
22. Tlouemy oBoUIM U PPYKTHI KHCIIbIE?

23. IlpaBna u 10Xb B IPUMEHEHUU TJIMLIEPUHA.

24. Tlpob6nema ytunuzanuu. [lepepaboTka 0TX0H0B.

25. CoBpeMEHHBIE CTPOUTENBHBIE MATEPUAIIBI B APXUTEKTYPE TOPOJIOB.
26. Cocras yas.

27. CpaBHUTENBHBIA aHaTU3 00pa3loB arMochepHON W OBITOBOW MbUIM, COOPAaHHBIX B
KUJIOM TTOMEUIECHUHU.

28. Yero 6outcs 6emok?

29. Dxonoruueckasi 6€30MacHOCTh B OBITY.

30. OTH BKYCHBIC OMACHBIC YHUIICHI.

31. Sl - na nuere!

32.  SlHTapsh - BoOJIIEOHBIE CIIE3bI IEpEBa.

33.  Snpl u IpOTUBOSIAMSL.
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3 YCJIOBUS PEAJIM3ALIMN PABOYEN ITPOI' PAMMBI
3.1 TpebGoBaHusi K MUHUMAJIBHOMY MaTEpHUAIbHO-TEXHUUYECKOMY 00€CTIeUEHHUIO

Y4eOHbIl TpeAMET peaan3yeTcs B ClICUaIbHBIX TOMEIICHUSX

Kabuner xumuu:

[Ipenna3zHayeH [ MPOBENEHUS JEKIMOHHBIX M MPAKTHUYECKHUX, JIA0OPATOPHBIX
3aHSITHH, TPYNNOBBIX MW WHAWBUAYAIBHBIX KOHCYJbTAllMH, TEKYIIErOo KOHTPOJSA W
IIPOMEKYTOUYHOM aTTECTAIHH.

OcHoBHOEe  oOopymoBaHue: ydeOHas MebOenb, y4deOHO-HArIsAgHBIE  TOCOOUS,
MUKPOCKOITBI, BBITSDKHOW Tkad, mkad i1 XpaHeHHs PEaKTUBOB, JKpaH, IITaTHBBI,
XUMHUYECKas TOCy/la, XUMUYCCKHE PEaKTHUBBI, AWCTHILISATOP, BBIIPIMHUTENb, aMIICPMETD,
BOJIBTMETP, MPUOOP JUTSI DJICKTPOIN3a, BECHI Jab0paTOpHBIE, MyJIbTUMEIUATIPOCKTOP, IKPaH,
KOMITBIOTED C JTUIICH3UOHHBIM MPOTPAMMHBIM 00€CTICUCHUEM.

Kabuner s opraHu3aiuy CcamMOCTOSITENBHOM pabOThl, TEKYIIEro KOHTPOJS U
IPOMEKYTOUHOM aTTeCTAINH:

[Ipenna3nayueH njisi opraHU3alUd CaMOCTOSITENIBHONW PAaOOThI, TEKYIIETO KOHTPOJS U
IPOMEKYTOUHOM aTTeCTAINH.

OcHoBHOE 00OpyaOBaHME: y4deOHass MebOenb, MYJIbTUMEIUANPOCKTOp (NMEPEHOCHOM),
9KpaH, KOMITBIOTEPHI C OAKIIOYEHHEM K ceTh «ITHTEepHET» ¢ TUIEH3UOHHBIM TPOTrPaMMHBIM
obecrieyeHUuEM.

YuTanbHbIi 321 C BBIXOJIOM B c€Th IHTEpHET:

[IpenrazHayeH A OpraHU3aIMK CAaMOCTOSTEIFHOM paOOThI 00YJaFOIIIIXCS.

OcHoBHOe 00OpynoBaHue: yueOHass MeOeb, KOMIBIOTEPHAs TEXHHUKA C MOAKIIOUCHUEM
Kk cern MHTepHeT, oOecneunmBaromias JJOCTyIl B D3JEKTPOHHYIO HHGOPMAIIMOHHO-
obpazoBarenbhyto cpeny 3a0 KT Upl VIIC.

3.2 UudopmarnmonHoe odecrnieueHue o0yueHus

[lepeuenr  pekoMeHAyeMbIX  Y4eOHBIX  uW3MaHuii, UVHTepHET —  pecypcos,
JOTIOJIHUTEIBHOM JINTEPATYPHI.

OCHOBHbBIE€ UCTOYHUKH:

1. Ta6bpmansa O.C. Xumus: yueOnuk 10 xmacc / @.H. Mackaes, C.1O. [Tonomapes,
B.U. Tepenun. — Mocksa:

2. I'abpuonan O.C. Xumus: yueOnuk 11 xnacc / @.H. Mackaes, C.1O. [lonomapes,
B.U. Tepenun. — Mocksa:

3. T'a6puensu O.C. Xumust 1 npodeccuit U crenuaibHOCTENH TEXHUYECKOro mpoduis:
yueonuk / O.C. I'abpuensn, U.I'. OctpoymoB. — 2-e u3a., crep. — MockBa: Akajnemusi.

JIOnOJIHUTEIbHBIC HCTOUYHHKU:

1. ABneesa, I'.JI. Xumus: cipaBounoe nocooue / I'.JI. ABneeBa. — Mocksa: YMII XK/IT,
2022. — 184 c. — ISBN: 978-5-907479-26-5 // ObC YMIIl X/IT: [caiit]. — URL:
http://umczdt.ru/books/937/261970. — (nara obpamienus 01.06.2024).
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2. bopucos, A.H. Xumus: yue6nuk / A.H. bopucos, E.C. Octpornsaos, T. b. Boiitona,
JI. TI. ApnameBa. — Mocksa: KnoPyc, 2024. — 331 c¢. — ISBN 978-5-406-11987-7. —
URL.: https://book.ru/book/950237. - (nata obpamenust 01.06.2024).

3. I'munka, H.JI. O6mas xumusi: yueoHoe nocodue / H.JI. I'nuaka. — Mocksa: KuoPyc,
2021. — 748 c¢— ISBN: 978-5-406-08333-8 // OBC Book.ru: [cait]. — URL:
https://www.book.ru/book/939867. - (nara oopamenus 01.06.2024).

4. Oprannueckas xumusi: yueonuk / W.II. SAxosnes, T.JI. Cemakona, E.B. KyBaesa [u
np.]; nox pen. U. I1. SxosneBa. — Mocksa : KnoPyc, 2023. — 289 ¢. — ISBN 978-5-406-
10413-2. — URL.: https://book.ru/book/947353. - (mara obpamienus 01.06.2024).

Y4eOHo — MeTouYecKas TuTeparypa:

1. Camoitnoa A.B. YII.07 Xumus. Mertoandeckne peKOMEHIAINM ISl TPAKTAYECKUAX
3aHATUN 118 oOyyaromuxcst o4Hou hopmbl 00yueHus crenranbHocTH 38.02.01 DxoHOMUKA
u Oyxrairepckuit yuer (mo otpacisam)/ A.B. CamoinoBa; YUUTHHCKUM TEXHUKYM
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4 KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHNS
PABOYEU [TPOT'PAMMBI

KOHTpOJIB N OLCHKaAa pE3yJIbTAaTOB OCBOCHHUA yqe6H0ro nmpeaMeTa OCYHICCTBIIICTCA
IpernogaBaTrcjicM B IIPOLUCCCC IIPOBCACHUA 3aHATAU C MCIIOJB30BAHUEM AaKTUBHBIX U

UHTEPAKTUBHBIX  (opM

n MCTOIOB
HaIlpaBJICHHBIC Ha IIOATOTOBKY K q)OpMI/IpOBaHI/II-O O6HII/IX KOMHCTCHHHI?I,

oOyueHwusl,

yepes

NpScaAMCTHBIC  PC3YJIbTATHI,

a TaKXKC B

MpoueCCC MPOBCACHMA TCKYIICTO KOHTPOJIA YCIICBACMOCTH U HpOMe}KYTO‘{HOI?I ATTCCTallH.

Pe3ynpTarsl ocBOCHUS

OcCHOBHbIE TTOKA3aTeNId OIICHKH
pe3yJibTara

@OpMBI 1 MCTOABI KOHTPOJIA U
OLCHKH

[TPEAMETHBIE

I1P1 CdopmMupoBaHHOCTH
IIPEACTABICHUM: 0
XMMHUYECKOM COCTaBJISIOIIECH
€CTECTBEHHOHAY4YHOU

KapTUHBI MUPa, POJIU XUMHUHU
B MHO3HaHUU SIBIICHUH
PUPOJIbI, B (hOPMUPOBAHUH

MBIIUICHUSI W KYJIbTYpPBI
JMYHOCTH, ee
(byHKIMOHATHLHON

IPaMOTHOCTH, HEOOXOAUMOM
JJIA peIHeHI/ISI HpaKTI/I‘-IeCKI/IX
3a7a4 M DKOJIOTUYECKHU
000CHOBAHHOI'0 OTHOIICHHS
K CBOEMY 3JIOPOBBIO U
IIPUPOJIHOM CpeJie.

- 3HAaHHE 0 XUMHUYECKOU
COCTAaBJISIIOLIEN
€CTECTBEHHOHAYUYHOMU
MUDa;

- 3HaHUE POJIM XMMHH B IO3HAHUU
SIBJICHUH TIPUPOBL;

- (GopMHpOBaHHE MBIIUIEHUS U
KYJIBTYPBbI JINYHOCTH, eé
(YHKIMOHAIBHOM ~ I'PaMOTHOCTH,
HEOOXOAMMOW ANl peIIeHHs
IIPaKTUYECKUX 3a1a4 U
9KOJIOTMYECKU 000CHOBAHHOT'O
OTHOIIEHHS K CBOEMY 3J0POBBIO U
IIPUPOJTHOM CpeJie.

KapTHUHBI

Tekymmii  KOHTpOJIb B
YCTHOI'O  OIIpOCa,
NPAKTUYECKUX U J1ab0paTOpHBIX
paboT,  TECTHUPOBAHMSL. dopma
MPOMEXYTOUHOM  aTTecTaluu  —
QG depeHITMPOBAHHBIN 3aUET.

dhopme
BBITIOJTHEHUS

I[IP2 Bnagenue cucTeMoi
XUMHYECKHUX 3HAHUIA,
KOTOpast BKJIFOYACT:
OCHOBOIIOJIararoIye

IMOHSTHS (XUMHYECKH
AJIEMEHT, aTOM, DJIETKPOHHAS
obonouka aroma, s-, p-, d-

JJIEKTPOHHBIE opouTanu
aTOMOB, HOH, MOJEKYJIa,
BJIICHTHOCTb,
ANEKTPOOTPHULATEIBHOCTb,
CTCIICHb OKHCJICHUA,

XUMUYECKast CBS3b, MOJb,
MOJISIpHAsI Macca, MOJISIPHBIN
00BEM, YIIIEpOJHBIN CKEJET,
GbyHKIMOHANBHAS  TpyIMIa,
paaukan, U30Mepus,
W30MEPBI, TOMOJIOTUYECKUI
psn, TOMOJIOTH,
YIJIEBOJOPOBI, KHUCIOPOA- U
a30TcoJepIKaILIKe

COEMHEHMS, OMOIOTUYECKH
AKTUBHBIC BEILECTBA
(yrneBonpl, O€JKH, >XHUPHI),

- 3HaHHUE
OOHSITHHI

OCHOBOIIOJIararoIIMX
XUMHH  (XUMHYECKU
JJIEMEHT,  aTOM,  DIETKPOHHAA
obonouka aroma, s-, p-, d-
JNEKTPOHHBIE OpPOHUTATU AaTOMOB,
WOH, MOJICKYyJla, BaJICHTHOCTbD,
ANEKTPOOTPHUIATENLHOCTD, CTETICHb
OKHCJICHUS, XHMHYECKasi CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIiA
00BEM,  YIJIEpOIHBIM  CKEJeT,
(byHKIIMOHATEHAS rpynmna,
paMKal, W30MEpHUs, H30MEPHI,
TOMOJIOTHYECKUN PSAJZl, TOMOJIOTH,
YIJIEBOJOPOABI,  KHCIOPOA- |
a30TcoJeprKaIIne COC/TMHCHMUS,
OMOIOTHYECKHU AKTHBHEIE
BemiecTBa  (yraeBOIbI,  OENKH,
KHUpPBI),  MOHOMEp,  IOJIUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE

COCTMHCHMUS, KpUCTAIITMYeCKast
pemieTka,  TUIMBl  XUMHYECKHUX
peakuuii (OKHCTUTENBHO-
BOCCTAaHOBUTEIIbHBIC, 9JK30- |

dbopme
BBITIOJTHCHU A

Texymuil  KOHTpPOJIb B
YCTHOTO  OIIpoca,
NPAaKTUYeCKMX M J1TaOOpaTOPHBIX
paboT,  TECTHUPOBAHMSI. dopma
IIPOMEXYTOYHOM  aTTecTalluu  —
mudepeHIMpOBaHHBIN 3a4ET.
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MOHOMED, noJmmep,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COeIMHEHUS,

KpUCTaJUTMYECKasi peIeTKa,
TUIBI XMMUYECKUX PEaAKIIUi
(OKHCTUTEIIBHO-

BOCCTaHOBUTENIbHBIE, DK30- U
SHJIOTEPMHUYECKUE, DPEAKIUU
MOHHOTO OOMEHa), pacTBOp,

DJIEKTPOJIUTEIL,
HEDJICKTPOJIUTHI,
AJIEKTPOIUTHYECKAS
JMCCOIMAINS, OKHUCIIUTEIb,
BOCCTAHOBHTENIb, CKOPOCTh
XUMHAYECKON peaKIvH,
XUMHUYECKOE  pPaBHOBECHE),

TEOpUU M 3aKOHBI (Teopus

XAMUYECKOr 0 CTPOECHUS
OpraHN4YeCKHUX BEIIECTB
A.M.bytneposa, Teopus
AJIEKTPOTUTAYECKOM
JIIHCCOIMAIINH,
nepuognyecknii 3akon J[.M.
Menneneena, 3aKOH
COXpaHEHUs MAacchl),
3aKOHOMEPHOCTH,
CHUMBOJINYECCKHUI SI3BIK
XUMHH,  (AKTOJIOTHMYECKHe
CBEACHHS O  CBOMCTBaX,
COCTaBe, MOJYyYEHUH H

0€30I1aCHOM HCIIOJIb30BAHUH
BOKHEUIIINX

SHAOTEPMHUYECKUE,
HOHHOTO oOMeHa), pacTBop,
JJEKTPOJINUTHI, HEDJIEKTPOJIUTHI,
QJICKTPOJIUTHUYCCKAA AWCCOUMAlMA,
OKHCJINTEIb, BOCCTaHOBUTEIIb,
CKOPOCTb XMMHMYECKOM pPEaKLUH,
XMMHUYECKOE PaBHOBECHE);

peakuuu

- 3HaHUE  OCHOBOIOJArarOUINX
TEOpUH U 3aKOHOB XUMHH (T€OpUs
XUMHUYECKOTO CTpOEHUS
OpraHUYECKUX BEIIECTB
A.M.bytneposa, Teopus
3JIEKTPOJIUTUYECKON

U CCOLIMAIUH, NEePUOINYECKUM

3akoH JI.M. MengeneeBa, 3aKoH
COXpaHEHHUs MacChl);

- 3HaHWE OCHOBOIIOJATAIOIINX
3aKOHOMEPHOCTEM XUMHUU u
CHMBOJIMYECCKUI SI3BIK XUMHMU;

- 3HaHUE (haKTOJOTHYECKUX
CBEIICHUII O CBOMCTBAxX, COCTaBE,
MOJIyYEHU U u 0e30ImacHOM
HCHOJb30BaHUU BaKHEHIIINX
HEOPraHWYECKUX U OPraHUYECKHUX
BEIICCTB B OBITY M MPAKTUYCCKOU
JeSITeIbHOCTH YelIOBEKa.

HEOPraHUYECKUX u

OpPraHMYECKUX BELIECTB B

ObITY M  NPAKTUYECKOM

JeSTeIbHOCTH YEJIOBEKA.

TIP3 CdopMUPOBaHHOCTH | - YMEHHE BBIABIATH XapakTepHble | Tekymmii  KOHTpoinb B Qopme
yMeHUI BBISIBJISTH | MPU3HAKHU u B3aMMOCBS3b | YCTHOTO  ONpPOCa,  BBINOJIHEHUS
XapakTepHble MPU3HAKA U | U3YUYECHHBIX TOHATHH, NPAaKTUYeCKUX M JTaOOpaTOPHBIX
B3alMOCBS3b W3YYEHHBIX | - yMEHHE MPUMEHSTH | paboT,  TecTupoBaHusi.  Dopma
MOHSTHH, IPUMEHATH | COOTBETCTBYIOLIME TIOHATUS IPH | IPOMEXYTOYHOM  aTTecTalud  —

COOTBETCTBYIOIIME TOHSATHUS
[P ONHCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKUX H
OpPraHUYECKUX BEIIECTB U UX

ONMCAaHUU CTPOCHUS U CBOICTB
HEOPraHUYECKUX U OPraHUYECKHUX
BEILIECTB U UX IPEBPALLECHUN;

- YMCHHUE BBIABIATH B3aUMOCBA3b

IIPEBPAILCHHI; BBISIBJIATH | XUMUYECKUX 3HAHUW C MOHATHIMHU
B3aUMOCBSA3b  XMMHMYECKUX | U TIPEICTaBICHUAMH  JPYTHUX
3HAHMA C TOHATHAMM U | €CTCCTBCHHOHAYYHBIX IIPEIMETOB.
MPEACTABICHUAMU  IPYTUX

€CTECTBEHHOHAYYHBIX

IIPEAMETOB.

nudepeHIpoOBaHHbBIN 3a4ET.
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I[MP4  CdopmupoBaHHOCTH
YMEHUHI HCTIOJIb30BaTh
HaVMEHOBAHUI XMUMHYECKUX
COEMHEHHI
MEXIyHApOIHOT O Coro3a
TEOPETUYECKOMN U
NPUKIATHON  XUMHH U
TPUBHUAIIbHBIE Ha3BaHUS
BAKHEUILINX BEILECTB
(3TmieH, alleTUJICH,
TJIMLEPHH, dbenon,
dbopManbaerua,  yKcycHas
KHMCJIOTA, TJIULUH, YTrapHbIA
ras, YIJIEKUCIIBIN ras,
aMMHaK, Trami¢Hass HM3BECTb,
MUThEBAsl CO/a WU JIPYTHUX),
COCTaBJIATh (hopmybI
HEOPraHUYeCKHX  BEIECTB,
ypaBHEHUS XUMHUYECKUX
peakuui, OOBSICHATH UX
CMBICIT; MOATBEPKIAThH
XapaKTEpHbIE  XUMUYECKUE
CBOICTBA BEILIECTB
COOTBETCTBYIOIIMMHU
AKCIIEPUMEHTAMHU u
3amuCcsIMU ypaBHEHUN
XUMHYECKHUX PEAKIUN.

- 3HaHME U yMCHHE HCIIOJIb30BATh
HaVMEHOBAHMI XUMHUYECKUX
COCIMHEHUN MEXIyHapOJIHOIO
COr03a TEOPETUYECKOU u
IIPUKJIATHOU XUMHH u
TPUBHAJIbHBIE Ha3BaHUs
BOXHEHIIMX  BEILECTB  (ITHIIEH,
alleTWIeH,  [IIKMLEpuH,  (eHod,
(bopmanpaerus, yKcycHas KUcioTa,
[JIMLVH, YTapHBIA a3, YIIIEKUCIIbIA
ra3, aMMHaK, raméHas W3BeCTh,
IIUTbEBAS COJA U APYTUX);

- YMEHHE COCTaBIISATH (HOPMYIIBI
HEOPraHUYECKUX BEILECTB;

- YMEHHME COCTABJISITH YPaBHEHUs
XMUMHUYECKUX pPEaKUui, OOBACHATH
HX CMBICIT;

- yYMEHHE
XapaKTEpHbIE
CBOMCTBA
COOTBETCTBYIOIIMMHU
OKCIIEPUMEHTAMH U 3alUCIMHU
YPaBHEHUN XMMHUUYECKUX PEAKIIUM.

MTOATBEPKIATh
XUMHUUYECKHE
BEILECTB

Tekymmii  KOHTpOJIb B
YCTHOTO  Ompoca,
NPaKTUYECKUX U JTAOOpaTOPHBIX
paboT,  TeCTHpOBaHWS. dopma
NPOMEKYTOYHOW  aTTecTallud  —
TG depeHIIMPOBAHHBINA 3a4ET. .

dhopme
BBITIOJTHCHU A

ITP5S  CdopMupoBaHHOCTH
YMEHHU YCTaHaBIIMBATh
IIPUHAUIEKHOCTD
M3YUYEHHBIX HEOPTaHUYECKUX
U OPraHMYECKHUX BEIIECTB K
ONpelenEHHBIM KJlaccam H
rpynnam COCIMHEHHU,
XapaKTEPU30BaTh MX COCTaB
M BaXHEWMIIHE CBOMCTBA;
ONpPENEATh BU/IBI
XUMHYECKHUX CBs3e
(xoBaJIeHTHaA, HMOHHAs,
MeTaJjuIMdecKas,
BOJIOPOIHAS), THUIIBI
KPUCTAIUIMYECKUX PEIIETOK
BEILIECTB;
KJ1accu(uIupoBaTh
XUMHUYECKHE PEAKIIMH.

- yMeHue yCTaHaBIIUBATh
MIPUHAJUIEKHOCTD M3YYEHHBIX
HEOPraHUYECKUX M OPraHUYECKHUX
BEIECTB K OIPEACIEHHBIM
KJlaccaM U TpyIlIaM COCIWHEHWH,
XapakTEepU30BaTb HX COCTaB U
Ba)KHEUIIIE CBOMCTBA;

- 3HAaHUE U YMEHHE OIPEAECIATH
BH/IBI XUMHYECKUX CBA3CH
(xoBaJIeHTHaH, WOHHas,
MeTaJuIMJecKas, BOJIOPOJIHAs),
TUIBl KPUCTAJUINYECKUX PEIIETOK
BEILIECTB;

- 3HaHUE u
KJ1accu(UIUpOBaTh
peakuuu.

yMEHUue
XUMUYECKUE

dbopme
BBITIOJTHCHU A

Texymuii  KOHTpPOJIb B
YCTHOTO  OIIpoca,
NPAaKTUYeCKMX M J1JaOOpaTOPHBIX
paboT,  TECTHUPOBAHMSI. dopma
IIPOMEXYTOYHOM  aTTecTaluu  —
b depeHIIMPOBaHHBIN 3a4ET.

ITP6Bnanenye OCHOBHBIMH
METOAaMU Hay4YHOTO
MMO3HAHMSA BEILIECTB n
XHUMHYSCKHX SIBJICHHI
(mabmroneHune, W3MEpEHHUE,
AKCIIEPUMEHT,
MOJEJIIMPOBAHUE).

- 3HAHME W YMEHUE NPUMEHATH
OCHOBHBIX MCTOOO0B Haquoro
IMO3HAHUS BEIIECTB U XUMHYECKHX
SIBIICHUI (mabmroieHue,
HU3MepeHue, AKCIIEPUMEHT,
MOJICITUPOBAHHUE).

dbopme
BBITIOJTHCHU A

Texymuii  KOHTpPOJIb B
YCTHOTO  OIpoca,
MPAKTUYECKUX U JTabOpaTOPHBIX
paboT,  TECTHUPOBAHWS. dopma
MIPOMEXYTOYHOM  aTTeCTaluu  —
nudepeHIpOBaHHBIN 3a4ET.
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I[MP7  ChopmupoBaHHOCTH
YMEHHUI MPOBOIUTH PACUETHI
0 XUMHUYECKUM GopMyliaMm
U YpaBHEHHUSIM XUMHUYECKUX
peaKkuuil ¢ MCIOJIb30BAaHUEM
(buzHUeCcCKuX BEIIMYMH,
XapaKkTepU3yIOIINX

BEIIIECTBA c
KOJMYECTBEHHOM CTOPOHBI:
MaccChl, 00BéMa
(HOpMasbHBIE yCIJIOBHUSA)
ras3os, KOJIMYECTBa
BEIIIECTBA; UCTIOJIb30BATh
CUCTEMHBIE XUMHYECKHE
3HaHWUS I TPUHATHUSA
pelieHnii B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U
WX IPUMEHEHHUEM.

- YMEHHE TPOBOJAUTH PAaCUETHI IO
XUMHYECKUM dopmynam U
YPaBHEHUSIM XUMHYECKUX PEaKIUi
C HCIOJIb30BaHUEM (PU3HMUECKUX
BEJINYMH, XapaKTePU3YIOIINX
BEIIECTBA C  KOJIMYECTBCHHOU
CTOPOHBI: Macchl, 00béMa
(HOpMaJIbHBIE ~ YCIIOBHUSI) Ta30B,
KOJINYECTBA BEIECTBA,;

- yMEHUe UCIIOJIb30BATh
CHCTEMHBIE XMMHUYECKHE 3HAHUSA
JUIi  TPUHATHAS — pelIeHuidl B
KOHKPETHBIX KHU3HEHHBIX
CHUTYaIUsIX, CBSI3aHHBIX c
BEIIECTBAMH U UX IPUMEHEHUEM.

Tekymmii  KOHTpOJIb B
YCTHOTO  Ompoca,
NPaKTUYECKUX U JTA0OpaTOPHBIX
paboT,  TeCTHpOBaHWS. dopma
NPOMEKYTOYHOW  aTTecTallud  —
TG depeHIIMPOBAHHBIN 3aUET.

dhopme
BBITIOJTHCHU A

P8  CdopmMupoBaHHOCTH
YMEHUH  IUIaHUPOBaThb U
BBITIOJIHATH XUMUYECKUI
HKCHEPUMEHT (TIpeBpalleHue
OpPTaHUYECKUX BEIIECTB IPH
HarpeBaHuu, HOJIyYeHHE
THJICHA W HW3YYEeHHE ero
CBOICTB, KayeCTBEHHBIE
peakuuu aJIbJIeTU/IbI,
KpaxMail, YKCYCHYIO
KUCIIOTY; JIeHaTypaluio
OEeKOB MpH HarpeBaHUU,
L[BETHBIE DPEAKLUU OEIKOB;
TIPOBOJTUTH peaxnuu
HOHHOTO oOMeHa,
OTIPENIeNIATh Cpeny BOJTHBIX
pacTBOpOB,  KaueCTBEHHbBIE
peakuuu  Ha  cyibdart-,
kapOoHaT- U XJIOpHUJI-
AHHMOHBHI, Ha KaTHOH
aMMOHMUS; pemarb
AKCIIEpUMEHTAIbHBIE 3a7aul
no TtemaMm «MeTamub U
«HemeTammby) B
COOTBETCTBHH C IpaBHJIAMH
TEXHUKU O€30MacHOCTH MpH
0OpallleHNH C BEIIeCTBAaMH U
1ab0paTOpHBIM

o0opyoBaHuEM;

HpPEICTaBIATh  PE3yJIbTaThl
XMUMHYECKOTO 3KCIIEPHUMEHTA
B ¢opMe 3amucu ypaBHCHUM
COOTBETCTBYIOIIMX PEaKLUU

Ha

- yMeHue
BBIIIOJIHATD

IUTAHUPOBaTh |
XUMHUYECKUU
JKCIIEPUMEHT (npeBpailieHue
OpPraHUYeCKUX  BEILeCTB  MpHU
HarpeBaHUH, TOJYYCHUE STUIICHA U
U3y4eHue ero CBOICTB,
KayeCTBEHHBIC peaxIun Ha
aJIBJIETU/BI, KpaxMal, YKCYCHYIO
KHUCJIOTY; JEeHaTypanuio OeJKoB
npu HarpeBaHUH, [[BETHBIE
peakiuu  O€NKOB;  MPOBOAUTH
peakiuu HWOHHOTO obmMeHa,
OTIpeNieNATh cpeny BOJIHBIX
pacTBOpOB, KayeCTBEHHBIC
peakiuu Ha cynb(ar-, kKapOoHaT- U
XJIOPU/I-aHHOHBI,  HAa  KAaTHOH
aMMOHUS;
- 3HaHME ¥ YMEHHE peularb
SKCHEpUMEHTAJbHbIE 337aydl IO
TeMaM «Metayne» u
«Hemertamibl») B COOTBETCTBUU C
TIpaBUIAMHA TEXHUKA
0€30MacHOCTH TpU OOpaIeHUH C

BEUIECTBAMH U  JIaDOpaTOPHBIM
o0opyaoBaHuEM;

- yMEHHE MIPENICTABIISATh
pe3yIbTaThl XUMUYECKOTO
JKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUI COOTBETCTBYIOLINX
peakmuit u dhopmynupoBaTh
BBIBOJBl HAa  OCHOBE  JTHUX
pe3yJIbTATOB.

Texymmii  KOHTpOJAbL B Qopme
YCTHOTO  ONpPOCa,  BBITOJHEHHUS
NPaKTUYeCKHX M JTAOOpaTOPHBIX
pabor,  TectupoBaHus.  Dopma
NPOMEKYTOUYHOM  aTTeCTallud  —
nuddepeHIMpPOBaHHbBIN 3a4ET.
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u (HopMyIHpOBaTh BBIBOIBI

Ha OCHOBE 3TUX
pEe3yIabTaTOB.
IMP9  CdopmupoBaHHOCTH | - yMEHHE aHamM3upoBaTh | Tekymmii  KOHTpoiab B ¢opme
YMEHUS aHAIM3UPOBATh | XUMUYECKYIO uH(pOpMAIUIO, | yCTHOTO ~ ONpOCa,  BBIMOJIHEHUS
XUMHAYECKYI0 MH()OPMALHIO, | MOIydaeMyto u3 pasHBIX | IPAKTHYECKUX U  J1aDOPAaTOPHBIX
MOJIy4aeMyl0 U3  pa3HbIX | MICTOYHUKOB (CpEACTB MAaccoBOW | pabOT,  TECTHpPOBAHUS. ®opma
HMCTOYHUKOB (cpenctB | mHpopmarum, cethb HTEpHET W | HPOMEXKYTOYHOW  aTTeCTallMd  —
MaccoBOM uHpopmaruu, | apyrue). nuddepeHIMpOBaHHbBIN 3a4ET.
cetb MHTEpHET U Apyrue).
[TP10CdopmMupoBaHHOCTH - 3HaHME€ W YyMEHHe coOmonarh | Tekymuii  KOHTpoib B (dopme
YMEHHUH cOOI0IaTh MpaBuiia | IpaBUIIa 9KOJIOTMYECKU | YCTHOIO  ONpPOCAa,  BBINOJIHEHUS
9KOJIOTUYECKH 1enecoo0pa3Horo  TOBEJNEHUS B | MPAKTUYECKUX M JIADOPATOPHBIX
1eJ1eco00pa3zHoro OBITY M TPYIOBOM NEATENBHOCTU B | pabOT,  TECTHPOBAHUS. dopma
MOBEACHUA B  OBITY U | HENsIX COXpaHEHUs CBOETO | MPOMEXYTOYHOM  arTecrauuv  —
TPYAOBOM JEATEIBHOCTH B | 3110POBbS 51 okpyxarorier | muddepeHIpPOBaHHBIN 3a4ET.
LESAX COXpPaHEHUs CBOErO | MPUPOJHOU CpEelbl;
3I0pOBbSl U OKpYyXKalolllel | - 3HAHWE WU YMEHHUE YUUTHIBATh
MIPUPOIHOMN Cpelbl; | ONACHOCTh BO3CHCTBUS HA >KUBBIC
YYUTHIBaTh OMACHOCTb | OPTaHU3MBbI OTpeenEHHbIX
BO3/ICUCTBUSL HA  JKUBBIE | BELIECTB, MMOHUMas CMBICI
OpPraHMU3Mbl ONPEENIEHHBIX | TOKA3aTes peenbHON
BEILIECTB, IMOHMMAs CMBICH | AOIYCTUMOM KOHUEHTpAIUH.
MMOKAa3aTeIst MpeaeIbHON
JIOMYCTUMOW KOHLIEHTPALUU.

OBIIME KOMITETEHIINU
OKO1. BpiOupate cnocoObl | - yMEHHE paclo3HaBaTh 3ajnady | Tekymwuii KOHTpoib B (opme
pelieHus 3aj1a4 | u/uinm npobiemy B | yCTHOTO  OIIpOCa,  BBINOJHEHUS
npodeccuoHaIbHON npo¢eccuoHaTbHOM W/WIH | TPAKTUYECKUX H  JIaDOPaTOPHBIX
NeSITeIbHOCTH COLIMAJIbHOM KOHTEKCTE; paboT,  TECTHpPOBaHUS. dopma
MIPUMEHUTETEHO K | - YMEHHUE aHaIM3UPOBATH 3a7ady | IPOMEXKYTOUHOM  arTecTalud  —

Pa3JIMYHBIM KOHTCKCTaM.

/U mpoOieMy M BbLIETATh €€
COCTaBHBIE YaCTH;
- YMEHHE ONpEeNeyiTh
pelIeHns 3a/1a4H;
- YMEHHE BBISBIATH U 3()(HEKTUBHO

OTaIllbl

HCKaTh uH(pOopMaIHio,
HEOOXOAUMYIO  JUIsl  PEIICHUS
3a/la4¥ U/ MU MPOOIEMBL;

- yMEHHE COCTaBJIATH IUIaH
JIEUCTBUS u OTIPEIETISATh
HE0OXOIUMBIE PECYPCHI;

- YMEHHE pean30BhIBATh

COCTaBJIEHHBIN ITJIaH
" OILIEHUBATH pe3yJbTar "

HOCJIENCTBUSI CBOMX  JEUCTBUU
(caMOCTOATETLHO WIIH C ITOMOIIBIO
HaCTaBHUKA);

- 3HAHHUE u IMOHUMAaHUeE

aKTyaJIbHOTO MPOQECCHOHATBHOTIO
U COLMAIbHOTO KOHTEKCTa, B
KOTOPOM MPHUXOAUTCA paboTaTh H

nudepeHIMpPOBaHHBIN 3a4ET.
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KUTB;
- 3HAHUC OCHOBHBIX HCTOYHHKOB
uHpopMaMu H  pPECypcoB  JUIs
pemieHust 3a7a4 U [podieM B

po¢eCCHOHATBHOM u/unm

COLIMAJIbHOM KOHTEKCTE.
OKO2. Ucnonb3oBats | - 3HAHUE npueMoB | Tekymuid  KOHTposib B (dopme
COBPEMEHHBIE CpeACTBa | CTPYKTYPHPOBAHUS MHPOPMAIIMK U | YCTHOTO  ONpPOCa,  BBIMOJHEHUS
MOKCKa, aHaim3a u | hopmara opopMIICHHUS | MPAKTUYECKUX U  JIaDOPATOPHBIX
MHTEpHpEeTauu pe3yabTaToOB MOMCKa HH(pOpMAIMK; | pabOT,  TECTHPOBAHUS. dopma
uHpopmManuu, U | - 3HAHHE COBPEMEHHBIX CPE/CTB U | IPOMEKYTOYHOM  aTTecTaluu  —
nH(pOPMALOHHBIE YCTpPOMCTB uHpopMaTuzanuy, | U epeHIMPOBAHHBINA 3aUET.
TEXHOJIOTUHU JUIS | IOPSIIOK ~ UMX ~ NPUMEHEHHsS |
BBITTOJTHEHUS 3aja4 | mporpaMMHOe  oOOeclieueHue B
npodeccnoHanbHOM npodeccnoHanbHOM
JEeSITEIbHOCTH. JESATEIbBHOCTH, B TOM 4YHUCIE C

HCIIOJIb30BaHUEM U (POBBIX

CPEJICTB.
OKO04. O¢ddexTuBHO | - yMEeHUE OpraHu3oBbIBaTH pabory | Tekymuit  koHTpoib B dopMme
B3aMMOJICHCTBOBATh U | KOJUIEKTHBA M KOMaH/IbI, YCTHOTO  ONpOCa,  BBIOJHEHHS
paboTaTh B KOJJIEKTHBE H |- YMEHHE B3aUMOJACWCTBOBATh C | IPAKTHUECKUX U  JaOOpaTOPHBIX
KOMaHJI€. KOJIIEraMH, PYKOBOACTBOM, | pabot,  TectupoBanus.  Dopma

KIIMEHTaMU B XO/Ie | MPOMEXYTOYHON  aTTecTaluu  —

npodeccnoHambHON esITeNbHOCTH; | MU depeHINPOBAHHBIN 3a4ET.

- 3HaHWE OCHOB  TPOEKTHOM

JIeSITEJIbHOCTH.
OKO07. CopeiicTBoBaTh | - yMeHHe coOmojgaTb HOpMbl | Tekymmii  koHTpoinb B (opme
COXPAaHEHHUIO OKPY’KaIoILIEeH | IKOJIOTHYECKON 0€30IacHOCTH; YCTHOTO  ONpOCa,  BBIMOJIHEHUS
Cpensl, - yMEHue OTpeNeNATh | IPAaKTUYECKUX M JabopaTOpHBIX
pecypcocOepekeHHnIo, HarpaBJieHUs pecypcocOepexeHus | paboT,  TEeCTUPOBAHUSI. dopma
OpPUMEHATh  3HaHUA 00 | B pamMkKax HpodecCHOHATbHON | IPOMEXYTOYHOW  aTTecTaluu  —
W3MEHEHHUH KIIMMAaTa, | IeSTeIbHOCTH M0 CHEeNHaNbHOCTH, | AudpepeHInpoBaHHBIN 3aUET.
MPUHIUITBL OepeXIIMBOrO | OCYIIECTBIATh paboty c
MIPOU3BOJICTBA, 3(P(HEKTUBHO | COOTIOACHUEM HNPUHIIUIIOB
JeicTBOBATh B | OEpeKIMBOT0O MPOU3BO/JICTBA;
Ype3BBIYANHBIX CUTYAIMSIX. | - yMEHHE OpTraHU30BBIBATH

npodeccuoHaNbHYI0 JeSTeNbHOCTD
C y4eTOM 3HaHUW 00 W3MEHEHUU
KJIMMAaTHYECKUX YCIOBHUI PETHOHA;
- 3HaHWE MPaBWI 3KOJIOTHYECKOU

0€30macHOCTH ~ TpPU  BEJCHUHU
npodecCuoHATBHON
NesITebHOCTH;

- 3HaHWE OCHOBHBIX PECYpCOB,
3aJ1eiCTBOBaHHbIX B
npodecCuoHATBHON
NesITeNbHOCTH;

- 3HaHWE TyTel obecreyeHus

pecypcocOepeKeHus;

- 3HAHWE M IOHHMaHHUE MTPUHIIUIIOB
Oepe’KIIMBOTO MPOU3BOICTBA;

- 3HAHHE OCHOBHBIX HAIPaBICHUI
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W3MEHEHUS KIIUMaTHYECKUX
YCJIOBUW PETUOHA.
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5 JINCT UBSMEHEHUH 1 JIOIIOJIHEHUWM, BHECEHHbBIX B PABOUVYIO

I[TPOI'PAMMY

Jara BHEceHHs
U3MEHECHUN

No ctpanuiis

Z[O BHECCHHUA U3MCHCHHUA

Ilocne BHECEHUS U3MEHEHUS
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