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[TOACHUTEJIbHAS 3AIINCKA

PaGouas  mporpamma  yueOHoM — aumciumiumHbl  OVIL12  Xumus
npenHazHadeHa misl u3ydeHuss B ['BIIOY «tOTT», peamusyromieii OCHOBHYIO
npoecCHOHANIBHYI0  00pa30BaTEbHYIOD  NPOTpaMMy IO  CICIHAIBHOCTU
09.02.06 CeteBoe U CUCTEMHOE aIMUHUCTPUPOBAHUE.

Pabouast mporpamMmma ydeOHOM AUCIMIUIMHBI pa3paboTaHa B COOTBETCTBHUH C
tpedoBanusimu OI'OC CIIO (IIpuka3z MunucrepcTBa 06pa3oBanus u Hayku PO ot
17 mas 2012 1. Ne 413 «OO6 yTtBepxaeHUU (QeaepaibHOr0 rocyIapCTBEHHOTO
00pa30BaTENBLHOrO CTAHIAPTa CPEAHETO 00IIEero 00pa3oBaHus» (C U3MEHEHUSIMU U
nonosiHeHusiMu ot 11 gekabps 2020 r1.), ®I'OC CIIO no cnenuaabHOCTH
09.02.06 CeteBoe u cucremHoe aamuuuctpupoBanue (IIpukaz MunHHCTEpCTBa
oOpazoBanus u Hayku P® ot 02 asrycra 2013 r. Ne 639) u ¢ yuyeToM npumepHoOi
OCHOBHOW 00pa3oBaTelbHOM NPOrpaMMbl CpPEeIHEro o0Iiero oOpa3zoBaHUs
(pemienue (denepabHOTO Y4eOHO-METOMUYECKOTO OOBEIUHEHHS] MO 00IeMy
00pa3oBaHuIO — MPOTOKOJ OT 28 utoHs 2016 r. Ne 2/16-3).

CtpykTypa paboueil mporpaMMbl COCTaBJIEHa B COOTBETCTBHHM C
TpeOOBaHUSIMHU  JIOKAJTLHOTO  HOPMATUBHOTO  JOKYMEHTa  «MeTomuyeckas
MHCTPYKIUS M0 pa3paboTke padouux MporpaMM y4eOHbBIX JAMCIMIUIMH Ha OCHOBE
®I'OC CIIO» u npeacTaBI€HHOTO B MHCTPYKIIUKM MaKeTa.

OOmiee KONMMYECTBO 4YacoOB, OTBEACHHBIX HA M3yUYEHUE COJEp>KaHus,
cocTaBiseT: 72 4.,

U3 HUX aynuTopHas ydeOHas Harpy3ka 34 daca, mpakTudeckas pabora 38 u.

[TpomesxkyTouHas arrecrauus npoBoautcs B popme audd.3auéra.

B cooTBercTBHU C y‘{C6HBIM IJIaHOM, Ha HU3Yy4YCHHC ,HaHHOﬁ JAUCITUITIIIMHBI

orBoaured B I cemectpe 34 4., Bo Il cemectpe 38 u.



B mporpamme mpencraBieH macmopT pabodel MporpaMMbl, CTPYKTypa U
coJlepkaHue y4yeOHOM HpOrpaMMBbl, YCIOBHUS peajH3ald MporpamMmbl yueOHOU
JUCHMIUINHBL, KOHTPOJIb U KPUTEPUHN OLIEHOK PE3YJIbTAaTOB OCBOCHHMSI.

Hanneiii kypc no aucuuruimae OVYIL12 Xumus npeanosaraer uzydeHue 2
pas3aenoB u 9 tem.

Oco6oe BHUMaHuE yaeseHo popmupoBanuto cieayronmx OK:

OK 01. Bsibupate crnocoOsl perieHus 3afad Mpo(eccuoHaNbHON AEsITeNbHOCTH

MPUMCHUTCIIBHO K PA3JIMYHBIM KOHTCKCTAM,

OK 02. Mcnosb30BaTh COBPEMEHHBIE CPEJICTBA MOKUCKA, aHAJIN3a U UHTEPIIPETALIUN
uHpopMmaruu W UHOOPMAIIMOHHBIC TEXHOJOTHU [IJIi  BBIMOJTHEHHS 3a7ad

poecCHOHANTEHOM NESITEIbHOCTH;
OK 04. 3¢ddexTrBHO B3aMMOEICTBOBATH U Pa0OTATh B KOJUIEKTUBE U KOMaH/IE;

OK 07. CopnelicTBOBaTh COXpaHEHHUIO OKPY>KAIOIIECH Cpelibl, pecypcocOepekeHHIO,
NPUMEHAThL 3HAHUS 00 M3MEHEHHWU KJIMMaTa, TMPUHLIUNBI  OepexIMBOIO

MIPOU3BOJICTBA, dP(HEKTUBHO JIEUCTBOBATH B UPE3BbIYANHBIX CUTYAILIUSIX.

Peanuzamms  copepkanus pabodeil mporpaMMbl  OCYIIECTBISIETCS  C
MOMOIIIbI0 COBPEMEHHBIX MEJArOrMYECKUX TEXHOJIOTHI, B YACTHOCTH KOMIIBIOTEPA

C YCTPOWCTBAMHU BOCIPOU3BE/ICHHS 3BYKa U MYJIbTUMEIUA-IPOEKTOPA C SKPAHOM.



1. OBIIIASI XAPAKTEPUCTHKA PABOYEM ITPOI'PAMMBI YYEBHOM
ANCIIUTIJINHBI

PabGouast mnporpamMmma y4yeOHON IUCHUIIUHBI «XUMHUSD» SBISETCS YacCThIO
IporpaMmbl  TMOJATOTOBKM  ClleUanucToB  cpeanero 3BeHa @OI'OC  nmus
crneruanbHocTu CITO 09.02.06 CeteBoe M CUCTEMHOE aAMUHUCTPUPOBAHUE.

1.1. MecTo y4eOHOH TMCHHUIUIMHBI B CTPYKTYpe NPOrpamMMbl NOATOTOBKH
CIEUAJMCTOB CPEeAHEro 3BeHa

Vuyebnas mucuumimaa OVIL12 Xumus saBagercd 00s3aTeIbHOM  YacThIO
0011e00pa30BaTeIbHOTO IIMKJIAa OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMMbl B

cootBeTcTBUM ¢ DPI'OC cpeanero obiero oopazosanus u GI'OC CIIO.
1.2. Ilnanupyembie pe3yabTaThl 0CBOEHHS JUCIHILIHAHBI

B pamkax mporpaMMbl y4eOHOM AMCHMILIUHBI OOYYaIOIIUMUCS OCBaWBAIOTCA
oOl1Me U TUCUUIUIMHAPHBIE PE3yNbTaThl OCBOCHUS AUCLUILIIMHBI 0a30BOTO YPOBHS

B cooTBeTcTBUU C TpeboBanusmu OI'OC cpeanero obmero o6pa3oBaHus:



Koa n
HAaUMeHOBaHHUe
popmupyembIx
KOMIIeTeHIUM

I[Inanupyemble pe3yabTaThbl 0CBOEHHUS TMCUMILINHBI

Oo01mmue

JAucuuniinHapHbie

OK 01. BriOupath
CHOCOOBI pelIeHHUS
3a/1a4y
npo¢eCcCUOHATILHO
U 1esITeILHOCTHU
MPUMEHUTEIHHO K
Pa3TUYHBIM
KOHTEKCTam

B yacTH TPy10BOI0 BOCIIUTAHMS:
- TOTOBHOCTh K TpPYyAy, OCO3HAHHE ILIEHHOCTH
MacTepCcTBa, TPYI0II00UE;

- TOTOBHOCTb K  AaKTUBHOM  JI€ATEIBHOCTH
TEXHOJIOIMYECKONM M COLMAJIbHOM HamlpaBJIE€HHOCTH,
CIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATh |
CaMOCTOSITENIbHO BBITIOJIHATH TAKYIO A€ATEIbHOCTD;

- UHTEpeC K pa3indHbIM chepam mpodheccuoHaTbHOMI
JESITEIbHOCTH,
OsBJaaaenue y4eOHBbIMH

MO3HABATEJIbHbIMH A€UCTBUSIMM:

YHHMBepCaIbHbIMH

a) 0a30Bble JIOTHYecKHe AeiCTBUA:
- CaMOCTOSITEJIBHO dbopmynupoBaTh U

aKTyaJqu3upoBaTh NpoblieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATb CymeCTBeHHBIﬁ IMPU3HAK WA

OCHOBaHHUS JUIsl CpaBHEHUSA, KIACCH(PUKALNKA M
0000111eHHS;
- ONpeaeNaTh 1EId JICITCIIbHOCTH, 3aJaBaTh

napaMeETpbl U KPUTCPUU UX JOCTHUIKCHUS,
- BBIBJEKITH 3aKOHOMCPHOCTH MW IIPOTUBOPCYUMUSA B

- BJIAQAETh CHCTEMOW XUMHYECKUX 3HAHUM, KOTOpasd
BKJIIOYAET: OCHOBOIOJIAratoue MOHATUS (XUMUYECKUN
AJIEMEHT, aTOM, AJICKTPOHHas 000JI0YKa aToma, s-, p-, d-
AJIEKTPOHHBIE OpOUTAIN aTOMOB, MOJIEKYJIa,
BAJICHTHOCTb,  DJICKTPOOTPULATEILHOCTh,  CTEIECHb

VIOH,

OKHUCJICHUA, XUMHUYCCKas CBsA3b, MOJIb, MOJIIPHAA Macca,

MOJISIPHBIN o0BeM, YTIIEPOAHBIN CKEJIeT,
GyHKIMOHANbHAS ~ TpyMNNa, paadkal, H30Mepus,
U30MEPBI, TOMOJIOTUYECKUI psn, TOMOJIOTH,
yIIEBOAOPOMAbI,  KHUCIOPOJA- W  a30TcoAeprKallue
COEIMHEHMs, OMOJOTMYECKH aKTHUBHbIE BEIIECTBA
(yrneBoawl, KUpBI, O€JIKH), MOHOMEp, IOJUMEp,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMS, KPUCTAUIMYECKAs  PEIIeTKa,  THIbI
XUMHUYECKUX peakumii (OKMCIHUTENBHO-
BOCCTAHOBUTENBHBIE, DK30- U  OHAOTEPMHUYECKHUE,

peakiuy HMOHHOTO OOMEHa), PacTBOp, DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJCKTPOIUTAYECKAS TUCCOIMALINS,
OKHUCJIUTEh, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOU
peakiuy, XUMHIECKOe PAaBHOBECHE), TEOPHUH U 3aKOHBI
(Teopust ~ XMMHYECKOTO

CTpOCHUA OpPraHu4CCKUX




paccMaTpUBaeMBbIX SIBICHUSIX;
- BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh, OIICHUBATH
COOTBETCTBHE PE3YyJIbTATOB IIEJISIM, OLICHUBATh PUCKH
ITOCJIEJICTBUI NEATSIBHOCTH,

- pa3BUBAaTh KPEATMBHOE MBIIUICHUE MPU PELICHUU
YKU3HEHHBIX IPOo0JIEM

0) 0a30BbIe MCCJIeA0BaTeIbCKHE e CTBUS:

- BJIAJIETh HABbIKAMH y4e€OHO-HCCIIEIOBATEIIbCKON U
MIPOCKTHOW JIESATEIBbHOCTH, HAaBBIKAMH pa3pelieHUs
npoOJieM;

- BBISIBISITb MPUYMHHO-CJIEACTBEHHBIE CBSI3UM U
aKTyaJu3upoBaTh 3a/lady, BBIABUTaThb THUIIOTE3Y €€
pelIeHrs, HaXOAUTh apryMEHTBI JJIsl I0Ka3aTelbCTBa
CBOUX yTBEpXKJEHUW, 3a7aBaTh MapameTpbl H
KPUTEPUH PEILICHHUS;

- aHAIM3UPOBATh TOJYYEHHbICE B XOJI€ PEIICHUs
3a7a4i  pe3yJIbTaThl, KPUTHYECKH OIIEHHUBATh WX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCIIOBHSIX;

- YMETh MNEPEHOCUTh 3HAHUS B IMO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH KUZHEIEATSIbHOCTH;

- YMEThb HWHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpeAMETHBIX 00JacTe;

- BBIJIBUTATh HOBBIE HJICeH, npejarath
OPUTHHAJIbHBIE TMOJIXO0Ibl U PEIICHUS;

BemiecTB A.M. byTiepoBa, Teopusi 3IEKTPOIUTUIECKOM
JIMCCOIMAIINH, MEPUOANYECKUI 3aKOH J.N.
Menpeneena, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHM  SI3BIK  XUMHH,
dakToIOoTNYECKne CBEJACHUS O CBOWCTBAaX, COCTaBe,
MOJIYYCHUH U 0€3011aCHOM HCIIOIh30BaHUN BaYKHEHIIIMX
HEOPTaHUYECKUX M OPraHWYECKUX BEIECTB B OBITY U
MPAKTUYECKOM JICITEIbHOCTH YEJIOBEKA,;

- YMEThb BBIABIATh XAPAKTEPHbIE TMPU3HAKU U
B3aUMOCBSI3b ~ M3YUYCHHBIX  MOHSATHM, MPUMEHSTH
COOTBETCTBYIOIIME MTOHATUS MPU ONKMCAHUH CTPOCHHUS U
CBOMCTB HEOPTaHUYECKUX M OPraHUYECKHUX BEIIECTB U
WX MPEBPAIICHUN; BBISIBIATh B3aUMOCBS3b XUMUYECKHUX
3HAHUN C TOHATHSMH W MPEACTABICHUAMHU JIPYTUX
€CTECTBEHHOHAYYHBIX MPEAMETOB;

- YMETh HCHOJIb30BaTh HAWUMEHOBAHUS XUMHYECKHUX
COCIMHEHUN MEXIYHAPOIHOIO COK3a TEOPETUUECKOU U
NPUKIAJHOM XUMHUU U TPUBHAIbHBIE HAa3BaHUS
BAKHEHIINX BEIIECTB (3TUJICH, AlETUJICH, TIIMIIEPUH,
dbenon, dopManmpaerua, YKCyCHas KHCIIOTa, TJIMIIWH,
yrapHbld ra3, yIJIEKHCJIBIM Tra3, aMMHaK, TalleHas
W3BECTh, HEraiieHas W3BECTb, IHTbEBas coda |
JIPYTUX), COCTaBJIATH (OPMyJIbl HEOPraHUYECKUX H
OpPraHMYECKUX BEIIECTB, YPaBHEHUS XUMHUYECKHUX
peakiuii, OOBICHAThP HMX CMBICI, TIOJTBEPKIAThH




- CITOCOOHOCTH MX MCHOJIL30BaHUS B IO3HABATEIBHOMN
)41 COHH&HBHOﬁ IMIPAaKTHUKC

XapakTepHble  XUMHMYECKHME  CBOWCTBA  BELIECTB
COOTBETCTBYIOLIMMM JKCIIEPUMEHTAMU U 3aIlUCIMHU
YPaBHEHUN XUMHYECKUX PEAKIUN;

- YMETh YCTaHAaBJIMBATh MPUHAICKHOCTh WU3YUYECHHBIX
HEOPraHWUYECKMX W  OPraHWYECKHMX  BEIIECTB K
ONPEACICHHBIM KJIacCaM U TPYyIIaM COCIUHEHUM,
XapaKTepu30BaTh UX COCTAB U BAXKHEHILINE CBOMCTBA;
ONpENEATh BUJIBI XUMUYECKUX CBs3€H (KOBaJIEHTHAs,
WOHHAsi,  METaJNIM4YecKas,  BOJOpPOJHAs),  THIIbI
KPUCTAJIIMYECKUX peLIEeTOK BEILIECTB;
KJIacCU(DUITMPOBATH XUMUIECKUE PEAKIIUN;

- chopMupoBaTh TMPEACTABICHHUSI: O MaTePUATLHOM
€IUHCTBE MHpPA, 3aKOHOMEPHOCTSIX W TO3HABAEMOCTHU
SABJICHUM MPUPOABI; O MECT€ U 3HAYCHUU XUMHUU B
CHUCTEME €CTECTBEHHBIX HAyK M €€ POJu B 00ecrieueHnn
YCTOMUYMBOTO PA3BUTHSL YEJIOBEYECTBA: B PEUICHUU
po0JIeM IKOJIOTHYECKOM, SJHEPTeTUUECKOM U MUILEBON
0e30macHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUU
HOBBIX MATEPUaJIOB, HOBBIX HCTOYHUKOB HSHEPIUHU, B
obecrieueHnr ParMOHAIIBHOTO MPUPOJIOTIONB30BaHUS, B
bopMHpPOBAaHUM MHPOBO33PECHUSI W OOIICH KYyJIbTYpPbI
YEeJIOBEeKa, a TakKXKe DKOJIOIMYECKM OOOCHOBAHHOIO
OTHOUIEHHMS K CBOEMY 3J0POBBIO U IIPUPOIHOM CpELIE;

- BJIAQJIETh CHUCTEMOM XUMHWYECKHUX 3HAHUW, KOTOpast
BKJIFOYAET: OCHOBOIIOJIATAOIIINE MTOHSTHUSA




(TOTIOTHUTENTLHO K CUCTEME MOHATUIN 6a30BOT0 YPOBHS)
- M30TOIbI, OCHOBHOE U BO30YXIEHHOE COCTOSHUE
aToma, ruOpuan3anus ATOMHBIX opOuTane,
xumuueckas cBsi3b ("0 " um "", KpaTHble CBSI3M),
MOJISIpHAsE KOHIIGHTpAIus, CTPYKTypHas Qopmyia,
u3oMepus (CTpyKTypHas, reomMeTpudeckas (Luc-TpaHc-
U30Mepusl), THUIBl XUMUYECKUX peakiuil (romo- u
reTeporeHHbIe, 00paTUMbIE U HEOOpATUMBIE), PACTBOPBI
(MCTUHHBIE, JTUCTIEPCHBIC CHUCTEMBI),
KPUCTAJUIOTUIPATHI, CTEIIEHb JUCCOLIMAIINH,
AJIEKTPOJIN3, KPEKUHT, pUGOPMHUHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKHE 3HAHWS,
JeXalmue B OCHOBE TIOHMMAaHHUS TPUYMHHOCTH U
CUCTEMHOCTH XHMMHYECKUX SBJICHUH, COBPEMEHHbIC
NPEJCTaBICHUS O CTPOCHWUU BEIIECTBA HA AaTOMHOM,
MOJICKYJIIPHOM W HAJAMOJICKYJISIPHOM  YpPOBHSX;
MIPEICTABIICHUS] O MEXaHHM3Max XUMHUYCCKUX PEaKIni,
TEPMOIMHAMHYECKUX u KHHETHYECKUX
3aKOHOMEPHOCTSIX WX TMPOTEKaHUs, O XHUMHUYECKOM
PaBHOBECHH, TUCTIEPCHBIX CUCTEMaX, (DAKTOJIOTUYECKHE
CBEJICHWA O CBOWCTBaX, COCTaBe, TIOJY4YCHUH U
0e30macHOM UCII0JIb30BaHUU BOKHEHIIINX
HEOPTaHWYECKUX W OPTraHWYECKHX BEIIEeCTB B OBITY U
NPAKTHYECKONH  JeSATeNbHOCTH  YeJoBeKa;  OOIIMX
HAyYHBIX MPUHIUIIAX XUMUYECKOTO MPOU3BOJCTBA (Ha




pUMeEpe MPOU3BOJICTBA CEPHOM KHCIOThI, aMMHaKa,
MeTaHoJIa, IepepadboTku HeTH);

- yMeThb MPOBOJAMUTH pPacyeThl MO XUMHYECKUM
dbopMynaM W ypaBHCHHSIM XHUMHUYECKUX PEAKIUN C
UCIIOJIb30BaHUEM  (PU3MUYECKHX  BEIMYUH  (MAaccChl,
o0Bbema ra3os, KOJINYECTBA BEILIECTBA),
XapaKTEepU3yIONIMX BEUIECTBA C  KOJIMYECTBEHHOMU
CTOPOHBI: pacueTbl MO HAXOXKIACHUIO XUMHYECKOU
dbopmynbl  BemecTBa; pacdyeThl Macchl  (00BeMa,
KOJIMYECTBA BEILECTBA) MPOAYKTA PEAKIUHU, €CIU OJHO
U3 HCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa C
ONPENEIICHHOM  MacCOBOM  JIOJIEH  PacTBOPEHHOIO
BEII[ECTBA WM JAaHO B W30BITKE (MMEET MPUMECH);
pacueTbl MaccoBOM WM OOBEMHOW JOJIM BBIXOJA
NpPOJYyKTa pEakIuu; pacueTbl TemioBoro 3ddexra
peakiuii, 00bEeMHBIX OTHOIIEHUN Tra30B;

- YMETh BBIABIATH XapaKTepHbIC TPHU3HAKK U
B3aMMOCBSI3b ~ WM3YYEHHBIX  TIOHITHH, TPUMEHSTH
COOTBETCTBYIOIINE MOHATUS MPU ONMUCAHUU CTPOCHHUS U
CBOWCTB HEOPraHWYECKUX U OPraHMYECKUX BEUIECTB U
UX TIPEBPAICHHI; BBISABISITH B3AUMOCBS3b XUMUYECKHUX
3HAHUH C TOHATHAMH W TIPEACTABICHHUSIMH JAPYTHX
npeaMeToB g 0ojieeé OCO3HAHHOIO TOHUMAaHWS U
OOBSICHEHUSI CYIIHOCTH MaTepHaJIbHOTO €IMHCTBA
MUpa; HUCIOJIb30BaTh CUCTEMHBIE XUMHYECKHUE 3HAHUS




JUIsL  OOBSICHEHUST M  MPOTHO3UPOBAHUS  SBJICHHM,
MMEIOIIMX €CTECTBEHHOHAYUYHYIO IIPUPOY;

- YMEThb HCHOJIb30BaTh HAMMEHOBAHUS XHMHUYECKHX
COEIMHEHNI MEXIYHAPOIHOTO COK3a TEOPETUUECKOU U
MPUKIAJHOM XAMUU W  TPUBHAIBHBIE  HA3BAHUA
BEIIECTB, OTHOCAIIMXCS K H3YYEHHBIM KJIAacCaM
OpPraHMYECKUX U  HEOPraHMYECKUX  COCIUHECHUU;
UCIIOJIb30BaTh XUMHYECKYIO CUMBOJIUKY TUISL
cocTaBieHus: (OpPMYyJ HEOPTraHUYECKUX  BEIIECTB,
MOJIEKYJIIPDHBIX U CTPYKTYPHBIX  (Pa3BEpHYTHIX,
COKpAIIICHHBIX W CKEJIETHBIX) (OPMYJT OPTraHUYECKHUX
BEIIECTB; COCTABIIATh YPABHEHUSI XUMHUUYECKUX PEAKIUN
M pACKpbhIBaTh HUX  CYIIHOCTb.  OKHUCJIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX peaxkuui ITOCPEACTBOM
COCTaBJICHUSI AJICKTPOHHOIO OajaHCa 3TUX pPEaKIUid;
peakiuii MOHHOTO OOMEHa IIyTEM COCTaBJEHUS HUX
MOJIHBIX U COKPAILCHHBIX MOHHBIX YPAaBHEHUI; pEaKIUii
TUAPOJIN3a, pEaKIui KOMIUIEKCOOOpa3oBaHUs (Ha
puMepe THUAPOKCOKOMIUJIEKCOB IIMHKA W aTOMHUHUSA);
MOATBEPKAATh XAPAKTEPHbIE XUMHUUYECKHE CBOMCTBA
BEIIECTB COOTBETCTBYIOLIMMM JSKCIEPUMEHTAMU U
3aMUCAMU YPABHEHUN XUMUYECKUX PEAKIIUM;

- yMEThb KJacCU(UIUPOBATH HEOPraHUYECKUe U
OpPTaHUYECKHE BEIIECTBA M XUMHYECKUE PEAKINH,
CaMOCTOSITEJIbHO BHIOMPATh OCHOBAHUS I KPUTEPUH JIJISI




KJIacCU(UKAIIMU H3yYaeMbIX XHMHUYECKUX OOBEKTOB;
XapakTepu3oBaTh COCTAB M BaKHEWINIME CBOMCTBA
BEILIECTB, MPUHAJICKAIIMX K OMPEIeICHHBIM KiiaccaM
U TPYIIaM COSAMHEHHM (IIPOCThIE BEIIECTBA, OKCHUJIBI,
TUAPOKCHUIIBI, COJIH; YTJIEBOJOPOJIBI, MPOCThIC A(DUPHI,
COUPTHI, (DEHOJBI, aJTbACTHUIIBI, KETOHBI, KapOOHOBHIC
KHUCJIOTBI, CJIOKHBIE A(DUPHI, KUPBI, YTIEBOJIbI, aMHUHBI,
AMUHOKHCJIOTBI, OCJIKH); TPUMEHSITh 3HAHUS O COCTaBe
M CBOWCTBaX BEHIECTB [UJIA JKCIEPUMEHTAIbHOU
MPOBEPKU THUIOTE3 OTHOCUTEIHLHO 3aKOHOMEpPHOCTEH
MPOTEKAHUSI XUMUYECKUX PEAKIIMA U MTPOTHO3UPOBAHUS
BO3MOKHOCTEMN UX OCYIIECTBIICHHUS;

- YMETh TONTBEpPXIaTh HA KOHKPETHBIX MPHMEpPAx
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CIOCOOHOCTH
OpPraHMYECKUX COCAMHEHUM OT KpaTHOCTH U THIIA

"nn

KoBaJieHTHOM cBsizu ("0 " u ""), B3aMMHOTO BJIUSIHUS
aTOMOB W TPYIIII aTOMOB B MOJIEKYJaX; a TakXKe OT
OCOOEHHOCTEH peanu3aluy Pa3jIudHbIX MEXaHU3MOB
IIPOTEKAHMS PEAKLINN;

- yYMETh XapakTEepU30BATh DJICKTPOHHOE CTPOEHUE
aTOMOB (B OCHOBHOM U BO30Y>KIE€HHOM COCTOSTHUM) U
MOHOB XUMHYECKUX DJJEeMEHTOB 1 - 4 mnepuoaos
[Tepuomnueckont cucremsl J[.MI. MennpeneeBa u ux
BAJICHTHBIE BO3MOKHOCTH, UCTIOJIB3Ys ToHATus "s", "p",
"d-anexTpoHHBIE" OpOUTANIH, YHEPrETUUECKUE YPOBHHU;




OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB
XUMUYECKUX  DJIIEMEHTOB M  00pa3yemblXx  UMHU
COEIMHEHMH 110 IEPHOIaM U TpymIam;

OK 02.
Hcnons3oBath
COBPEMEHHbIE
CpelcTBa MOUCKa,
aHanau3a u
WHTEPIPETAINH
uH(pOpMaLIUU U
nH(pOpPMaLMOHHbBIE
TEXHOJIOTHH JIJIS
BBITIOJIHEHHUS 33124
npodecCUOHAIBHO
U 1eATEIILHOCTH

B o0J1acTH IEHHOCTH HAYYHOTO MO3HAHUSA:

- c(hOpMHPOBAHHOCTH MHPOBO33PEHNS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAyKM U  OOIIECTBEHHOM MPAKTHKH,
OCHOBaHHOTO Ha JAAJIoTe KYJBTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHMIO CBOETO MeECTa B
MOJUKYJIBTYPHOM MUDE;

- COBEPUICHCTBOBAHUE S3BIKOBOW W YHUTATEIIbCKOU
KYJbTYpbl KakK CpPEICTBA B3aWMOJECUCTBUS MEXKIY
JXOJIBMU Y TTIO3HAHUS MUPA;

- OCO3HaHUE LEHHOCTHM HAyYHOU [EATEIIbHOCTH,
TOTOBHOCTh OCYILIECTBIIATH IIPOEKTHYIO U
VCCIIEIOBATENIbCKYIO JIESITENbHOCTh WHAUBHUIYAJIBHO
U B IPYIIIIE;

OBJagenue YHHUBEPCATbHBIMHA yueOHbIMH
NMO3HABATEJbHBIMHU AeCTBUAMMN:

B) padora ¢ nundopmanueii:

- BIIAQJICTh HAaBBIKAMHU TIOJy4YE€HHs] HHPOpMALUU U3
UCTOYHUKOB  pa3HbIX THIIOB, CAMOCTOSITEIBHO
OCYIIECTBIATh IOUCK, AaHAIN3, CUCTEMATHU3ALUI0 U
WHTEPIpETani0 WHPOPMAIUK PA3THYHBIX BUIIOB H

- yYMETh IUTAHUPOBATH M BBITIOJHATh XHUMHYECKUUN
IKCMEPUMEHT (TMpPEBpAIleHUs OPTaHMYECKUX BEIECTB
IIPU HarpeBaHWM, TOJyYEHHE ITUJIEHA U U3YYEHHE €ro
CBOMCTB, KaueCTBEHHbIC pEAKIMH Ha aJIbJIETUIbI,
Kpaxmaj, YKCYCHYIO KHUCJOTY; JeHaTypauus OeIKoB
Ipyl  HArpeBaHWM, I1IBETHBIC  pEaKIUU  OCJIKOB;
OPOBOAUTH PEAKIMU HOHHOTO OOMEHa, OMpEeAeNATh
Cpely BOIHBIX PAacTBOPOB, KAUECTBEHHBIC PEAKIMH Ha
cynbdar-, kapOOHAT- U XJIOPUA-aHUOHBI, Ha KATHOH
aMMOHMUSI; pellaTh AKCIEPUMEHTAIbHBIE 3aJa4d 110
temam "Metamibl" 1 "HemeTtamibl") B COOTBETCTBUU C
MpaBUJIaMH TEXHUKH O€30MaCHOCTH NP OOpAIlCHUU C
BeliecTBaMM U Ja0OpaTOpHbIM  000pPYAOBAHUEM;
MIPEICTABIISATH pe3yNbTaThI XUMUYECKOTO
JKcIiepuMeHTa B ¢dopMe  3alucu  ypaBHEHUU
COOTBETCTBYIOIIMX  peakuuii u  (GopMyIupoBath
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

- YMETh AaHAIMU3UPOBATH XUMHUYECKYIO HH(MOpMAIIHIO,
NOJIy4aeéMyl0 U3  pPa3HbIX HCTOYHUKOB (CpEICTB
MaccoBoit nHGopmaluu, cetb IHTEpHET U ApyTrue);

- BIIaJIETh OCHOBHBIMHA METOJAMH HAYYHOTO TO3HAHUS




dbopMm npeacTaBICHUS;
- CO3[1aBaThb TEKCTbl B PAa3IMYHbIX (opMaTax ¢
y4eTOM Ha3HayeHusi HHQPOpMALMU U  LEJIEBOU

ayquTOpUH,  BBIOMpas  ONTUMAaJbHYIO  (GopMy
IPEJICTaBICHUS U BU3yaIU3allii;

- OUEHUBaTh  JOCTOBEPHOCTb,  JIETHTUMHOCTb
uHpOpMalUM, €€ COOTBETCTBHE NPAaBOBBIM U

MOPAJIbHO-3THYECKUM HOPMaM;
- HUCIOJIb30BaTh CpPEACTBA HWH(MOPMAIMOHHBIX U

KOMMYHHKAalIMOHHBIX TEXHOJOTUH B PECUICHUU
KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX )51
OpraHnu3aliMOHHBIX 3aJga4d C CO6J'HOI[CHI/IGM

TpeOOBAaHUIM DPrOHOMHUKH, TEXHHUKH O€30MacHOCTH,

TUTHCHBI,  PECypCcOCOCpeKEHHUs,  IPaBOBBIX U
OTHYCCKUX  HOPM,  HOPM  HMH(POPMAIIMOHHON
0e301acHOCTH;

- BJIaJIeTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHI
uHbopMaIuu, THPOPMAIIMOHHON 0€30MaCHOCTH
JUYHOCTH;

BEIICCTB W XUMHUYCCKUX SBJIICHUH (HAOMIIOJICHHE,
U3MEpPEHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE);

- yYMETh MPOBOAWTH pacueThl IO XUMHYCCKUM
dopMyslaM W ypaBHEHHUSM XHMHYECKHX PEAKIHHA C
bu3IIecKux

HCIIOJIB30BaHHUEM BCJINMYHH,

XapaKTEePU3yIOMINX BEMIECTBA C  KOJIMYECTBEHHOU
ob0bemMa (HOpMaJIbHBIC YCJIOBUS)
KOJIMYECTBA  BEIICCTBA,

3HaHUA

CTOPOHBI: MACCHI,

ra3os, HCITIOJIB30BAaTh

CUCTEMHBIE  XMUMHUYECKUE U1l TIPUHATHSA
pELIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTyalUsX,
CBSI3aHHBIX C BEIIECTBAMHU U UX IIPUMEHEHUEM;

- YMETb CaMOCTOATEJIBHO IUIAHUPOBATh U IPOBOIUTH
XUMUYECKANA HKCIEPUMEHT (MOJYyYEHHE M H3y4YEHHE
CBOMCTB HEOPraHUYECKUX M OPraHUYECKUX BELIECTB,
KAUYECTBEHHBIE DPEAKLUUU YIVIEBOAOPOAOB PA3IUYHBIX
KJIACCOB M KHCIOPOACOIEPKAINX

pEICHUEC OJOKCICPUMCHTAJIBHBIX 3aJad IIO

OpraHUYECKUX
BEIIIECTB,
pacro3HaBaHUIO HEOPTAHUYECKHMX M  OPTaHUYECKHX
BEIIIECTB) C COOJIIOJICHUEM TMpaBWI  0E30MacHOTO

oOpaiieHuss C  BeUleCTBAaMHM U JIaOOpaTOPHBIM
o0opynoBaHueM, GOpMYIUPOBATH LIENIN HUCCIEAOBAHNUSA,
NPENOCTaBIsATh B PA3IUM4YHONM (popmMe pe3ynbTaThl
OKCIEPUMEHTA, AaHAJIU3UPOBATH W OLEHUBATH MX
JOCTOBEPHOCTB;

- YMCTb OCYHICCTBJIIATH HeHeHaHpaBHeHHBIﬁ ITIOUCK




XUMUYECKON HHGPOPMALIMK B Pa3IUYHBIX MCTOYHUKAX
(HayyHass W ydeOHO-Hay4yHas JMTepaTrypa, CpeICTBa
MaccoBoil uHbopmanuu, cetb MHTepHET u Apyrue),
KPUTHYECKH
uHbopMaluio, rnepepadaThiBaTh €€ M HCIOJIb30BaTh B

aHAJIU3UPOBATH XUMUYECKYIO
COOTBETCTBHUH C MOCTABJICHHON yueOHOM 3a1aueii;

- BJaAETh CHUCTEMOM 3HAHUU O METOJaX HAyYHOIO
MO3HAHUS  SABJICHUA MPUPOJBI, HUCIOJb3YEMbIX B
€CTECTBEHHBIX HayKaxX W YMEHHUSMU MNPUMEHSTH ATH
3HAHUS UCCJIEIOBAHUU

Opy  SKCHEPUMEHTAIBHOM

BEIIECTB U Ui OOBSCHEHHS XUMHUYECKUX SIBICHUH,
pupoe
JeSITETILHOCTH YEJIOBEKa U B IOBCETHEBHOM JKU3HU;

UMEIOIIUX  MECTO B IIPAKTUYECKON

OK 04.
OddhexTuBHO
B3aMMOJICHCTBOBAT
b ¥ paboTaTh B
KOJUJIEKTUBE U
KOMaH/ie

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIbHOCTH
Y CaMOOIIPEEIICHUIO;

-OBJIaJICHUE HaBbIKAMHU Y4€OHO-HCCIIE0BATENbCKOM,
MPOEKTHOM M COLMAIBHOU JIESITEIbHOCTH;
OBJagenue YHUBEPCAJIbHbIMHU
KOMMYHHUKATHBHBIMU [1e/iICTBUSIMU:

0) coBMeCTHasl 1eiTeJIbHOCTb!

- TIOHMMaTh W UCIOJb30BaTh MPEUMYIIECTBA
KOMaHJTHOM ¥ MHJIUBUIYyaTbHOU pabOThI;

- TPUHUMATh UEJIU COBMECTHOW JEATEIIbHOCTH,
OpPraHu30BbIBATh U KOOPAUHUPOBATH JEHUCTBUS IO €€
JOCTHUKEHHUIO: COCTaBJISITh

IIaH JICHCTBUH,

- YMETh IUIAHUPOBATb M BBINOJHATh XUMHUYECKUU
AKCIIEPUMEHT (TIPEBpAILEHUS OPTraHUYECKUX BEIIECTB
IIpY HarpeBaHUM, TOJyYeHHE ITUJIEHA U U3YYECHHE €ro
CBOMCTB, KAaue€CTBEHHbIE pEAKUHH Ha aJIbJIETUAbL,
Kpaxmall, YKCYCHYIO KHUCJOTYy; JeHaTypauus OelKOoB
OpU  HArpeBaHWHW, LIBETHbIE  peakuuu  OEJKOB;
OPOBOAUTH PEAKIMU HOHHOTO OOMEHa, OMpEeAeNATh
cpeny BOJHBIX PAacTBOPOB, KaU€CTBEHHBIE PEaklMU Ha
cynbdar-, kKapOoOHAT- U XJIOPUI-aHUOHBI, Ha KaTUOH
aMMOHMSI; pellaTh AKCIEPUMEHTAJIbHbIE 3aJa4d [0
teMaMm "Mertamibl" 1 "HemeTamnsl") B COOTBETCTBUHU C

paBUJIaMH TEXHUKH O€30MacHOCTH Tpu OOpaIieHuu ¢




pacnpenensaTh pojid ¢ y4eTOM MHEHMH YYaCTHUKOB
00CYXKI1aTh pe3yJbTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B YCIOBUSIX
peaNbHOTO, BHUPTYAIBHOTO U KOMOWHHUPOBAHHOTO
B3aUMOICUCTBUS;

- OCYIIECTBJISATh MO3UTUBHOE  CTPATErHYECKOE
MOBEJACHUE B PA3JIUYHBIX CUTYAIUAX, TMPOSBIATH
TBOPYECTBO U BOOOPaKEHHUE, OBITh MHUITUATUBHBIM
OBJlalecHHe YHUBEPCAJIBHBIMH PeryJsiTHBHbIMHU
JNEeHCTBUSIMM:

I') IPUHATHE ce0sl U IPYTUX JIIOAeH:

- NIPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX JIOJEH
MIPU aHAJIM3€ Pe3yJIbTaTOB AESATEILHOCTH;

- MPU3HABATh CBOE IPABO U MPABO APYTUX JIIOJCH HA
OIIIMOKMU;

- pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C MO3UIIUU
JIPYyTOro 4eI0BEeKa;

BelecTBaMH U J1aOOpaTOpHBIM  000pYAOBaHUEM;
NIPEICTaBIISTh pE3yIbTaThI XUMHYECKOTO
JKCIIeprMEeHTa B (opMe  3amWcu  ypaBHEHHU
COOTBETCTBYIOIIMX  peaknmuii u  (GopMyIupoBaTh
BBIBOJIBI HA OCHOBE 9TUX PE3YyJIbTATOB;

-yMETh CaMOCTOSTEIFHO IUIAHUPOBaTh WU TIPOBOIUTH
XUMHYECKHA JKCIEPUMEHT (MOJIy4eHHEe M HW3YYCHHE
CBOMCTB HEOPTaHMYECKUX W OPraHUYECKUX BEIIECTB,
KauyeCTBEHHBIC PEAKIUU YTJIEBOJOPOJOB Pa3IUIHBIX
KJIACCOB M KUCJIOPOJCONEPKAIINX  OPTraHUYECKUX
BCIIECTB, PEIMICHUE HKCICPUMEHTAJIbHBIX 3a7ad 110
pacmo3HaBaHUIO HEOPTAHUYECKUX M OPTaHUYECKHX
BEIIECTB) C COOJIIOJICHUEM TMPaBWJI  OE30MacHOTO
oOpaiieHusi C  BelIeCTBAMU U JIaOOpaTOPHBIM
obopyaoBaHueM, (popMyIMpOBaTh 1IN UCCICIOBAHUS,
NPEIOCTaBIATh B Pa3IU4HON ¢dopMe pe3yabTaThl
DKCIIEPUMEHTA, aHAJU3UpPOBaTh W OIEHWBATh HX
JIOCTOBEPHOCTH;

OK 07.
CopelicTBOBaThH
COXPaHEHUIO
OKpYKarouen
Cpenbl,
pecypcocoepekeH
U0, IPUMEHSTh

B 0061acTH 3K0J10rH4€CcKOro BOCIIUTAHHSA

- c(hopMUPOBAaHHOCTHh HSKOJOTUUECKOW KYIBTYPHI,
IMOHMMaHHE BJIHMAHUSA COIMAIILHO-OPKOHOMHUUYECKHUX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMATIBHOU
cpenpl, OCO3HaHHE rI100aJILHOTO Xapakrepa
AKOJIOTHYECKUX TTPoOIIeM;

- IUIAHUPOBAHWE W OCYIIECTBICHUE JIEUCTBUM B

- chopMHpOBaTH MPEACTABICHUS: O XUMHUYECKON
COCTaBJIAIONIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpA,
poJIi XUMHUU B TIO3HAaHUM SBJICHUW NPUPOABI, B
(GbOpMHPOBAHUU MBILUIEHUS U KYJIbTYPbl JINYHOCTH, €€
(GyHKUMOHATIBHOM T'PaMOTHOCTH, HEOOXOJIMMOM ISt
pelieHusl MPaKTHYEeCKMX 3aJad W JKOJOTHYECKH
000CHOBAaHHOTO OTHONICHHWS K CBOEMY 370POBBIO U




3HaHUsA 00
N3MEHEHUHU
KJIMMara,
TIPUHITHITEI
OEepeKITUBOTO
MIPOU3BOICTBA,
3 peKkTUBHO
JIeHICTBOBAThH B
YpEe3BbIYANHBIX
CUTYaIUsIX

OKpY>Kalollle cpefe Ha OCHOBE 3HaHUsS Ienei
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

aKTUBHOE HEMNpUSTHE ACHUCTBUM, MPUHOCIIIMX BpPE.
OKpYXarolen cpeae;
MPOTHO3UPOBAThH

- YMCHHC H€6J’IaFOHpI/I$ITHI>Ie

DKOJIOTUYECKUE TIOCIEACTBUA  MPEIANPUHUMAECMBIX
JIEUCTBUI, IPEIOTBPALIATH UX;

- paclIMpeHue OMbITa ACATEIBHOCTH 3KOJIOTHYECKOU
HaMpaBJICHHOCTH;

- OBJIaJICHHE HaBbIKaMU y4eOHO-HCCIIeI0BATEIbCKOM,

MMPOEKTHOM U COLMAIBHOMU JIESITETbHOCTH;

IIPUPOJHOM CpPEAE;
- yMeTh  coOmwojaTh  IpaBuia
1[€JIeCO00pa3HOro TMOBEIEeHUsT B OBITY W TpPYAOBOU

OKOJIOTN4Y€CKH

JESATSIIBHOCTH B IICJIAX COXPAHEHHUS CBOETO 37I0POBBS U
Cpenbl;
KHUBBIC

OKpYXaroumen
BO3JCUCTBUSA Ha

IIPUPOTHON YYUTBIBATh

OMAaCHOCTh OpPTraHU3MbI
ONPEJECICHHBIX BEUIECTB, TOHUMAsi CMBICII MOKAa3aTess
MPEAEIBHON JOMTYCTUMOW KOHIICHTPAIINH;

- YMETh MPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C HNO3UIIMHI DKOJOTHYECKOI 0€30IaCHOCTH MOCIIEACTBUSA
ObBITOBOM ¥ NPOU3BOACTBEHHOMN

nepepadoTKOM

ACATCIBbHOCTH

YeJIOBEKa, CBS3aHHOM C BEILECTB;
WCIIOJIb30BaTh MOJYYEHHbIE 3HAHUS JJISl TPUHSTUSA
IPAMOTHBIX  PELICHUN CUTYaIUsX,

CBSI3aHHBIX C XMMUEH;

npobiieM B

- YMETh OCO3HABATh OMACHOCThH BO3JICHCTBUS HA KUBBIC
OPTaHU3MBbl ONPEAECICHHBIX BEUIECTB, TOHUMAsi CMBICI
MOKa3aTensl MPeIeIbHOM AOMYCTUMOW KOHLIEHTPALWH,
U TOSICHATh HA TPHUMEpPaxX CHOCOOBI YMEHBIIEHUS U
BO3JICHICTBUS HAa

npeaoTBpalmiCHusA HMX  BPCIHOIO

OpraHu3M 4CJIOBCKaA.




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUTLTAHBI

2.1. O0beM yueOHOM NMCHUILUIMHBI M BHAbI Y4e0HO padoThI

. Oo6bem B
Bun yueO6Hoii padoThI
yacax
O0beM oOpa3oBaTe/IbHOW NPOrpaMMbl  y4eOHOM 7
AUCHUIJINHBI
BT. 4.
1. OcHoBHOe coep:kaHue
B T.4.:

TEOpETHUYECKOE 00yUeHue

IMPAKTUYCCKUC 3aHATUSA

2. TIpodeccHuoHAILHO OPUEHTHPOBAHHOE
co/iepKaHue

B T.4.:

TEOpEeTHUYECKOe 00yUeHue

IMPAKTHUYCCKHUEC 3aHATHA

ITpomexyrounas arrecranus (qudd.3a4ér) 2




2.2. TemaTuyeCcKMid IJIAH U COIEPKAHNE YUeOHOM JUCHUIINHBI

Conepxanne yueOHOro MaTtepuasia (OCHOBHOE U MPO(ecCuOHAIbHO- dopmMupyeMbl
HanmeHnoBanue pa3nenoB P y P ( pod . O0bem PMUPY
OPHEHTHPOBAHHOE), JIA00PATOPHBbIC H NPAKTHYECKHE 3AHATHSA, NPUKJIATHON e
U TeM 4acoB
MOAYJIb KOMIIeTCHIM U
1 2 3 4
I cemecTp
OcHOBHOE coepxKaHue 72
Pazgen 1. CTpoeHnune u CBOMCTBA HEOPraHMYECKUX BelIEeCTB 18
Tema 1.1. Knaccupuxkanusi, | OCHOBHOE copepKaHue OK 01
HOMEHKJIATYPA U CTPOeHHE
P P 1. Knaccudukaius, HOMEHKIATypa U CTPOCHHE HEOPTaHUYECKHUX BEIECTB. OK 02
HEOPraHu4ecKuX BellecTB.
2. IlpakTnueckass padora Ne 1. HomeHknarypa HEOpraHMYECKHX BEILIECTB:
Ha3BaHHWE BEIIECTBA, MCXOJs W3 WX XHUMHUYECKOH (OPMYIbl WIM COCTaBJICHHE
XUMHYECKOW (OpMYJIbI MCXOAS W3 Ha3BaHUS BEIECTBA IO MEXIYHAPOIHOM
(MIOTTAK) unu TpuBHaibHON HOMEHKIIATYpeE.
3. llpakTueckass padora Ne 2. Knaccudukaiusi, HOMEHKIATypa U XUMHUYECKUE 8
GbopMyIBl  HEOPTAaHWYECKHWX BEIIECTB Pa3JIMYHBIX KIIAcCOB (yrapHbI Tas,
YIJIEKUCIIBINA Ta3, aMMHAaK, TallleHasi U3BECTh, HeTallleHasi U3BECTh, MUThEBAs CO/IA U
Ip.): Ha3BaHWE M COCTaBieHHE (OPMYT XUMHUYECKUX BELIECTB, OIpeleeHHUe
MIPUHAJJIEKHOCTH K KJIAcCy.
4. lpakTuuyeckas padora Ne 3. VicTouHnky XuMu4ecKkoil nHGopmariu (CpeacTs
MaccoBoil napopmanuu, cets MaTepHer u apyrue). [lonck nupopmaruu mo
Ha3BaHUAM, HIICHTU(UKATOPAM, CTPYKTYPHBIM (OopMyIiaM.
Tema 1.2. duszuko- OcHOBHOE coepxKaHuE 6 OK 01




XHMHYeCKHe CBOHMCTBA
HEOPraHU4YeCKUX BellecTB

I. Merammel. Hemertamnbl.  XMMHUYECKHME  CBOWCTBA  OCHOBHBIX  KJIACCOB
HEOPraHMYECKUX BellecTB (OKCHJOB, T'MIPOKCHIOB, KHCIOT, COJeH u Ap.).
3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB IIPOCTBIX BELIECTB, BOJOPOIHBIX
COCIMHEHUH, BBICIIMX OKCUIOB U TUIPOKCUIOB.

2. lIpakTnuyeckas padora Ne 4. CocraBieHue ypaBHEHUN XMMHUYECKUX pEakUui
y4aCTHUEM IIPOCTHIX U CIOXKHBIX HEOPraHMYECKUX BEIECTB: METAJNIOB U HEMETAJIJIOB;
OKCHJIOB METaNIOB, HEMETAIJIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPraHWYECKHX
KHACJIOT, OCHOBaHMM H aM(OTEpHBIX THAPOKCHIOB, HEOPraHUYECKHUX COJeH,
XapaKTEPU3YIOIIHUX UX CBOMCTBA.

3. IpakTnueckass padora Ne S. Pemenue npakTUKO-OPUEHTUPOBAHHBIX
TEOPETUUYECKUX 3aJaHuil Ha CBOICTBa, coOCTaB, IOJIydeHHe M Oe30macHoe
UCIOJIb30BAHUE BaXKHEMIIMX HEOPraHWYECKUX BELIECTB B OBITY UM IPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA.

OK 02

Tema 1.3. UnenTupukanus | OCHOBHOe coiepxaHue OK 01
HEOPraHN4YecKHX BellecTs
1. IpakTnyeckass padora Ne 6. Mnentudukammss HEOPraHWYECKUX BEIIECTB. OK 02
PemieHne sKcnepuMEHTAIbHBIX 3a/ad [0 XUMHYECKUM CBOMCTBAM METAJUIOB U OK 04
HEMETAJJIOB, 110 PACIO3HABAHUIO U MOJYYEHUIO COEAMHEHHM METalJIoB U
HEMETAJIJIOB.
4
2. llpaktnueckass padora Ne 7. MneHTudukanuss HEOPraHMYECKHX BELIECTB C
UCMOJIb30BAHUEM HMX (PU3UKO-XUMHUYECKHUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakiuii. KauecTBeHHble peakuuu Ha cyibdar-, kKapOOHAT- U XJIOPHUA-aHUOHBI, Ha
KaTHOH aMMOHHSI.
KonTpoabHnas padora 1. CBolicTBa HEOPraHUYECKUX BEIIIECTB
Pa3nen 2. CTpoeHne u cBoiicTBa OPraHU4YeCcKHUX BelllecTB 32
Tema 2.1. Knaccudukanus, OcHoBHOE conep:kaHue OK 01
CTPOEHME U HOMEHKJIaTypa 8

OPraHnvYe€CKHUuX BCIIECTB

1. IloaBnenne u pa3BUTHE OpPraHUYECKOM XUMHHM Kak Hayku. IIpeamer
OpraHMYecKOd XUMHUHU. MeCTO M 3HAaYeHUE OPraHMYECKOM XMMHHM B CHUCTEME




€CTECTBEHHBIX HaYK.

2. XMMUYECKOE CTPOEHUE KaK IOpANOK COEIMHEHUS aTOMOB B MOJEKYJE
COTJIACHO MX BaJEHTHOCTU. OCHOBHBIE IOJOKEHHUS TEOPUU XHUMHUYECKOTO
CTpOEHUsl OpraHMueckux coenuHeHuid A.M. byrtiepoBa. YriepoaHslii CKeleT
OpraHMYECKOW MOJIEKYJIbl. 3aBUCUMOCTb CBOWCTB BELIECTB OT XUMHYECKOTO
CTpOeHHUs MoJIeKyJl. 3oMepust U u30MepBhL.

3. [lonsarue o dhynknuoHanpHOU rpymme. Pagukan. [TpuHiune! knaccudukanum
OpraHWYECKUX COEIMHEHUH. MexayHapoqHas HOMEHKJIATypa W IPUHLUIIBI
HOMEHKJIATypbl OpraHudeckux coeauHeHuil. [lonstue 00 azoTconepkamux
COCMHEHHUAX, OMOJIOTMYECKU aKTUBHBIX BEIIECTBaX (yrieBojax, XKUpax, Oemkax
U JIp.), BBICOKOMOJIEKYJISIPHBIX COEIUHEHUSIX (MOHOMED, MOJIUMEDP, CTPYKTYpHOE
3BEHO).

4. llpakTnueckas padora Ne 8. HomeHknarypa opraHM4ecKUX COEIUHEHUI
OTIENbHBIX KJIacCOB (HACBIIIEHHBIE, HEHACBHIIIEHHbBIE M apOMaTHYECKHE
YTIEBOJOPOIBI, CIUPTHI, (DEHOIIBI, aJbAETH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U
np.) CocraBieHue TMOJHBIX U COKPAIlEHHBIX CTPYKTYPHBIX  (opMyIn
OpraHWYECKUX BEIIECTB OTAEJIBHBIX KJIACCOB, HCHOJbB3ys HMX Ha3BaHUS IO
CUCTEMATHYECKOW U TPUBHAIIBHON HOMEHKJIATYpE (ITUIIEH, alleTHIIEH, IJINLEPHH,
denomn, dopMampaeTu, YKCYCHas KHCIOTa, TJIMIMH). Pacdersl mpocTeiimiein
(dbopMyIIbl OpraHMuecKOr MOJIEKYJIbI, UCXOJISl U3 AJIEMEHTHOTO cocTana (B %).

Tema 2.2. CBoiicTBa
OPraHUYeCKMX COeAMHECHU U

OcHoOBHOE coepxaHue

1. ®u3NKo-XMMUYECKHE CBONCTBA OPraHUYECKHX COEAMHEHHM OTIEIbHbBIX
KJIacCOB (O0COOCGHHOCTH KiIacCH(UKAUA W HOMEHKJIATYphl BHYTPH KJjacca,
TOMOJIOTHYECKH psig U obmas (opmyna; uzomepus; GU3NUECKHE CBOICTBA;
XUMHYECKHE CBOMCTBA; CIIOCOOBI MOJTyYEHUs).

2. IlpenenbHble yriaeBoAOPOAb! (aJIKaHbI U IUKIIOANKaHbl). ['OpeHre MeTaHa Kak
OJIMH M3 OCHOBHBIX MCTOYHUKOB TeIIa B MPOMBIIUIEHHOCTH U ObiTy. CBOICTBA
IPUPOTHBIX YTIIEBOIOPOIOB, HAXOXKICHUE B IPUPOJE U MPUMEHEHHNE aJTKaHOB.

3. HenpenenbHble yrieBOJOpOJbl (AJIKEHBI, AQJIKUHBI M aJKaJUEHbl) U
apoMaTH4ecKue  yriaeBoaopoibl. [opeHue  aneTwsieHa Kak  HCTOYHHUK
BBICOKOTEMIIEPATypHOTO TJIAMEHH IS CBAPKH U PE3KH METAJLIOB.

18

OK 01
OK 02
OK 04




4. Kucnopoaconepxamue coequHeHus (CoupTel u  (eHoNbl, KapOOHOBBIE
KUCJIOTBl U 3(QUpHI, albAETUAbl U KETOHBI, JKUPbI, yrieBoisl). IIpakruueckoe
IpUMEHEHHE ATUIICHTIIKOJIA, IJIUIEepUHa, ¢beHona. [Tpumenenue
(dopmanbaeruaa, aueTaabAeruia, yKCyCHOM KUCIOThl. Mblla Kak COJIM BBICIIUX
KapOOHOBBIX KUCJIOT. Motolue CBOMCTBa MbLIA.

Hroro 3a I cemectp:

34 vy,

II cemecTtp

5. AzoTconepkame coequHeHUs (aMUHBI W aMUHOKHUCIIOTBHI,  OCJIKH).
BricokomonekymnsipHple  cOeUHEHUS (CHMHTETHYECKHE U OHOJOTHYECKH-
aKkTuBHbIE). MOHOMEp, NOJIMMEp, CTPYKTYpHOE 3BeHO. [lonumepusanus sTuieHa
KaK OCHOBHOE HAaIPaBJICHHE €ro MCIOJb30BaHUA. ['eHeTHueckasl CBS3b MEXIY
KJIACCaMH OPraHUYECKUX COCAUHEHUMN.

6. IlpakTuueckass padora Ne 9. CoiicTBa OpPraHMYECKUX COCIUHEHUU
ornenbHbIX KinaccoB. (TpuBuanmbHass ©  MeXAyHapoJHas HOMEHKJIATypa,
XUMHYECKHE CBOWCTBA, CIOCOOBI IMOJIY4EHMs): TMpeesibHblEe (aJKaHbl MU
LIUKIOAJKaHbl), HENpeaeiabHble (QJIKEHbI, aJKUHbl W  aJKaJuCHbl) U
apoMaTUYeCKue YIIEeBOJIOPOAbl, CIUPTHI U (DEHONbI, KapOOHOBBIE KHUCIOTHI U
3¢upsl, adbAeTUbl U KETOHBI, aMUHBI 1 aMUHOKHUCIIOTHI, BHICOKOMOJIEKYJISIPHbIE
COEJIMHEHUs. 3aJlaHusl Ha COCTaBJIEHUE YPAaBHEHUH XMMMUYECKHX DPEaKIUH C
y4acTUEM OpraHMYECKUX BEIECTB HA OCHOBAHUHU UX COCTaBa U CTPOECHMUSI.




7. llpakTnyeckast padora Ne 10. CocraBiieHue cxeM peakuuid (B TOM YUCIIE MO
IPE/UIOKEHHBIM LIENIOYKaM IPEBPALICHU), XapaKTePU3YIOIIUX XHUMHUYECKHE
CBOMCTBA OPraHMYECKUX COEAMHEHUN OTAEIbHBIX KJIACCOB, CIOCOOBI UX
IIOJIyYCHHsT W Ha3BaHME OPraHUYECKUX COEAVHEHHMM 110 TPUBUAIBHOW WM
MEXIYHApPOJHOM CUCTEMAaTUYECKOU HOMEHKIIAType.

8. IlpakTuyeckass padora Ne 11. Pemenue npakTUKO-OPUEHTHPOBAHHBIX
TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA OPIaHMYECKHUX COCIMHEHMHM OTIENIBHBIX
KJIACCOB.

9. llpakTnueckass padora Ne 12. [IpeBpaiieHuss opraHM4eCKUX BELIECTB MPHU
HarpeBaHud. (IlomyueHue 3TUiIeHAa M M3ydeHHE €ro cBoilcTB. MojenupoBaHue
MOJIEKYJI U XMMHYECKUX MPEBPALLECHNUI Ha PUMEpE dTaHa, dTUJICHA, alleTUICHA

u ap.)

Tema 2.3. OcHoOBHOE coepxaHue OK 01
HNnentudpuxanus 1. buoopranmueckue coenuHeHus. l[IpumeHenne u Ouonormyeckas poib OK 02
OPraHU4YeCKHX BeIleCTB, HX yraeBoaoB. OKHCIEHUE YITIEBOJOB — MCTOYHUK DHEPIHM JKUBBIX OPraHU3MOB. OK 04

3Ha4YeHHe U IPUMEHEHHE B
OBITOBOI M IPOU3BOJACTBEHHOM
AeATEJIbHOCTH YeJI0BeKa

OOnactu mnpuMmeHeHMs] aMHHOKUCIOT. IlpeBpamienus OenkoB NUIIKM B
opranuzMe. buonornueckue ¢yHkiuu OenkoB. buonoruueckue QyHKIUMN
KUpoB. Ponb opraHmyeckol XUMHM B PELIEHUU MpoOJeM MHUILEBOMI
0e30macHOCTH.

2. Ponp oOpraHuyeckod XUMHUM B PEIIEHUU MPOOJEM SHEPreTUYECKOMN
0€3011aCHOCTH, B PAa3BUTHM MEAMLIMHBI, CO3/laHUU HOBBIX MAaTE€PHUAJIOB, HOBBIX
UCTOYHMKOB JHEpPrun (ajabTepHATUBHBIE HCTOYHMKHM HHepruu). OnacHOCTh
BO3JICUCTBUS HA JKUBBIE OpPraHMW3Mbl OPraHUYECKHX BEIIECTB OTHCIBbHBIX
KJ1accoB (yTJI€BOAOPOBI, CIUPTHI, (PEHOIBI, XJTOPOPraHNIECKHE MMPOU3BOIHbIC,
aJIbJIETUBI U JIP.), CMBICII IIOKa3aTess MPEeesIbHO JOMYCTUMON KOHLIEHTPALUH.

3. IlpakTuyeckas padora Ne 13. Unentudukamnusi opraHn4ecKuX COCTUHCHUN
OTJIENIbHBIX KJIACCOB (HA MpPUMEpEe albAETUJIOB, Kpaxmaya, YKCYCHON KHUCIIOTHI,
OCNKOB W T.MI.) C HCIOJAB30BaHUEM HX (PU3UKO-XUMHUYECKUX CBOWCTB H
XapaKTEepPHBIX KAYECTBEHHBIX peakmnuil. JleHaTypanus Oenka Mpu HarpeBaHUH.
[IBeTHBIC peakiuu OenkoB. BOZHMKHOBEHHE aHATUTHYECKOTO CHUTHATA C TOYKH




3pCHUA XUMHWYCCKHUX IIPONCCCOB IIpPpU IMPOTCKAHHUUN Ka4eCTBECHHOM pcakuuu,
MO3BOJISFOIIEH I/I,Z[eHTI/I(l)I/IHI/IpOBaTI) MPCIJIOKCHHBIC OPraHNYCCKUC BCUICCTBA.

KonTtpoabnas padora 2. CTpyKkTypa U CBOWCTBa OPraHUYECKUX BEIIECTB

Pa3nen 3. KuneTtnueckue n TepMoANHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX PeaKkuii

CKopocTh XUMHYECKHX
peakumnii. Xumm4eckoe
paBHOBecHe

OcHoOBHOE coiepxaHue

1. CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3IM4YHBIX (PAKTOPOB: MPUPOJIBI
pearupymoIiux BEUIECTB, KOHIIEHTPALMU PEarupyrollux BELIECTB, TEMIIEPATYyphI
U IUIOIAAM PEaKUMOHHOW NOBEpXHOCTU. TermsoBble 3PPEKThl XUMHUUYECKHX
peakiuil. JK30- ¥ SHI0TEPMUYECKHUE PEaKIUU.

2. O6patuMoCcTh peakiuii. XUMUYECKOE PAaBHOBECHE U €ro CMEIIECHHE 0]
NEHUCTBUEM pa3IUYHBIX (AKTOPOB (KOHIEHTPALUS PEareHTOB WJIM MPOIYKTOB
peakuuu, [aBJI€HUE, TEMIEpaTypa) s CO3/aHUs ONTHMAJIBHBIX YCJIOBHM
IIPOTEKaHus XuMH4IecKux npoueccos. [Ipunnun Jle Ilarense.

3. IpakTuyeckas padora Ne 14. AHanu3 (HakTOpOB, BIUSIONIUX HA U3MECHCHHE
CKOPOCTM XMUMHUYECKOW peakuuu, B T.4. C IMO3UIUN  SKOJOTHUYECKH
1eJ1eco00pa3HOro IOBEJEHUSI B OBITY W TPYAOBOM JEATENBHOCTH B LEJAX
COXPAHEHHsI CBOETO 310POBBS U OKPYKAIOLIEH TPUPOIHON CPEMBI.

4. IlpakTnueckas padora Ne 15. [Ipumenenue npuniuna Jle-Illatense s
HAXOJXKJICHUsI HAIIpaBJICHUS CMEUICHUS PAaBHOBECUS XHMMHMUYECKOM peakluu |
aHanu3 GaKkTOpOB, BIUSIOIIMX HA CMELIEHUE XUMUYECKOTO PABHOBECHSI.

OK 01
OK 02

Pa3nen 4. PacTBopsl

ITonsiTue 0 pacTBOpax

OcHoBHOE conep:kaHue

1. PactBoperne kak (usuko-xumuueckuii mpomecc. PactBopbl. CrocoOsb
NIPUTOTOBIICHUSI PAacTBOPOB. PacTBopmMoOcTh. MaccoBasi H0Jsl pacTBOPEHHOTO
BeniecTBa. CMBICK TMOKa3aTessl MPeJeNIbHO JOMyCTUMOW KOHIIGHTPALUU U €Tro
UCTIOJH30BAHNE B OLIEHKE HKOJIOTUYECKON OE€30MacHOCTH.

2. [IpaBuia SKOJOTHYECKH MEJIeCO00pa3HOr0o TMOBEACHUS B OBITY M TPYIOBOM
NEeSITETPHOCTH B IENAX COXPaHEHHS CBOErO 3JI0POBbS M OKPYXKAIOUICH

OK 01
OK 02
OK 07




IPUPOJHOM  Cpelbl; ONACHOCTh BO3JCUCTBUS HA JKUBBIE  OPraHU3MBI
ONPEIETICHHBIX BEIIECTB.

3. IlpakTudyeckast padora Ne 16. PemieHue MNpaKkTUKO-OPUEHTUPOBAHHBIX
pacueTHBIX  3aJaHUl HAa  PAcTBOPBI, HCIOJIB3yeMble B  OBITOBOH W
IIPOU3BOJICTBEHHO! JESITEIbHOCTH YEI0BEKA.

Paznen 5. Xumusi B ObITY U IPOM3BOJICTBEHHOM 1eITEJIbHOCTH YeJI0BEKA

Xumus B ObITY B
NPOU3BOICTBEHHOI
AeATeJbHOCTH YeJIOBeKa

OcHoBHOE coxep:kaHue

1. HoBelimne QOCTHMKEHUS XHUMHUYECKOM HAYKM M XUMHYECKOW TEXHOJIOTHH.
Ponp xumum B oOecrieYeHHM HKOJIOTHMYECKOW, DHEPreTHUeCKOW W MHILEBON
0€30MacHOCTH, pa3BUTHH MeIuUMHBI. [IpaBuia nmoucka u aHanuza XUMHYECKON
uHpOpMAaMK W3 PA3IUYHBIX WCTOYHWKOB (HayyHas W Yy4eOHO-HAydHas
JIUTEpaTypa, CpeACTBa MacCOBOM MH(pOpMaNHH, ceTb HTepHET).

2. IlpakTnueckass padora Ne 17. Ilowck u aHanu3 KEMCOB O NMPUMEHECHUU
XMMHYECKMX BEIECTB M TEXHOJIOTHM ¢ ydyeToMm Oyayuied npodeccruoHalbHON
JESTEIIbHOCTH (Ba)KHEHIINE CTPOUTENbHbIE MaTepUalbl, KOHCTPYKI[MOHHbBIE
Marepuaibl, KpacKu, CTEKJIO, KepamMuKa, MaTepHayibl ISl JJICKTPOHHUKH,
HaHOMaTepHuasbl, TEKCTHIbHBIE BOJIOKHA, HICTOUHUKHU DHEPTUHU, OPraHUYECKUE U
MUHEpaIbHbIE yI0OpEeHUS, JICKAaPCTBEHHBIE BetecTBa, ObiToBas xumus) (I10C).
3. llpakTtnueckass padora Ne 18. 3amura: npeacTaBiieHHE PE3YJIbTATOB
pereHus keiicoB B opme MUHH-I0KIaAa ¢ npesentanueii ([10C).

OK 01
OK 02
OK 04
OK 07

IIpomexkyTOuHasA aTTECTALMSA

dundd. 3auer

Hroro 3a Il cemectp:

38 4.

Bcero:

72 4.




3. YCJIOBUSI PEAJTU3ALIAU ITPOTPAMMBI YUEBHOI
JUCHMUILIAHBI

3.1. Jlns peanmuzammu mporpamMMbl y4eOHOW JMCIMIUIMHBI JTOJDKHBI OBITh
MPEeIyCMOTPEHBI CIEAyIoLIee CIenuanbHOe TMomenieHne: KaOWHEeT XUMUU |
OMOJIOTHH.

[Tomemenne kabuHeTa NOJKHO COOTBETCTBOBaTh TpeOoBaHusM CaHUTapHO-
anuAeMuoIorndeckux npasuil 1 HopmatuBoB (CanlluH 2.4.2 Ne 178-02): ocHaieHo
TUTIOBBIM 00OpPY/IOBaHUEM, B TOM YHUCIIE CHEIHAIN3UPOBAHHON yueOHON MeOembio U
CpeacTBaMU OOy4eHHs, HEOOXOTUMBIMH MJIsi BBHIMIOJTHEHUS TPEOOBAaHHWH K YpPOBHIO
MOJATOTOBKH 00YYarOIINXCS.

O6opynoBaHue yueOHOTO KabuHeTa:

- TOCA/I0YHBIE MECTa MO0 KOJMYECTBY 00YUarOIINXCS;
- pabodee MecTo MpenoaaBaTelis;

- KOMIUIEKT Y4eOHO-HATJISIIHBIX TOCOOMUIA;

- KOMIUJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3aJ1aHUs JJ11 KOHTPOJIbHBIX padoT;

- Ipo(peccuOHaIbHO OPUEHTUPOBAHHbIE 3aaHMUS;

- MaTepHabl K3aMeHa.

TexHunueckue cpeacTBa 00yUyeHUS:
- IEPCOHATBHBINA KOMIIBIOTED C JIMIIEH3HOHHBIM MTPOTPAMMHBIM 00€CTICUeHUEM;
- IPOEKTOP C IKPAHOM.

3.2. UuopMannoHHOE 00ecneyeHUe peaau3aluy MporpaMmbl

3.2.1. OcHOBHBbIE MeYaTHbIEC U3IAHMS

1. Tabpuensa O.C. Xumus 10 xin.: y4yeOHMK 1751 0O0IIe00pa3oBaTEIbHBIX
opranuzanuii: 6a3oBbeiii ypoenb / O.C. I'abpuensn, U.I'. OctpoymoB, C.A. CnankoB. —
M.: IIpocsemenue, 2020. — 127 c.

2. Tabopuwensn O.C. Xumms 11 win.: yueOHUK i oOmeoOpa3oBaTeNbHbIX
opranuzanmii: 6a3oBeiii ypoenb / O.C. I'abpuensn, WU.I'. Octpoymos, C.A. CnankoB. —
M.: ITpocsemienue, 2020. — 127 c.

3.2.2. /lonojHUTENbHBIE HCTOYHUKH
3. Tabpuensn O.C. Xumus B TecTax, 3aJayax, yIpakKHEHUAX: yueb. mocodue ais
ctyn. cpen. mpod. yaeOnnix 3aBenenuii / O.C. 'abpuensn, I'.I'. JIsicoBa — M., 2020.
4. Tabopuensa O.C., JleicoBa I'.I. Xwumus: xHuTra 11 mpernofaBaTens: ydeo.
MeToj.1mocodue. — M., 2022.
3.2.3. IlepeueHb pecypcoB HH(POPMANUOHHO-TEIEKOMMYHUKALIMOHHON CeTH
«HTEepHET», HEOOXOAUMBIX /1JISl 0CBOEHHS TUCUMILINHBI
1. MuHHCTEpCTBO HAayKu U BbICIIero oOpa3oBanus Poccuiickoit deneparuu
(https://minobrnauki.gov.ru)
2. ®enepanbHbIi noptan «Poccuiickoe odopazoanue» (http://www.edu.ru/);


http://%D0%BC%D0%B8%D0%BD%D0%BE%D0%B1%D1%80%D0%BD%D0%B0%D1%83%D0%BA%D0%B8.%D1%80%D1%84/
http://%D0%BC%D0%B8%D0%BD%D0%BE%D0%B1%D1%80%D0%BD%D0%B0%D1%83%D0%BA%D0%B8.%D1%80%D1%84/
http://www.edu.ru/

3. Undopmanmonnas cucrema «EnmHOe OKHO JocTyma K 00pa3oBaTENIbHBIM
pecypcam» (http://window.edu.ru/);

4. Enunras  xoymeknus 1u@poBbIX 00paszoBaTenbHbIX pecypcoB  (http://school-
collection.edu.ru/);

5. ®enepalbHbIU LEHTP WH(()OPMAIIMOHHO-00pa30BaTEIbHBIX pecypcoB
(http://fcior.edu.ru/);

6. O6pa3zoBarenbHblil mopTan «Yueda» (http://www.ucheba.com/);

7 Koucynbrant ILmtoc - cripaBo4Hasi mpaBoBasi cUcTeMa (JIOCTYII MO JIOKAJIbHOM CETH).


http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.ucheba.com/

4. KOHTPOJIb

N  OILEHKA

PE3YJIBTATOB OCBOEHUA

YYEBHOI TUCHUATIIMHBI

O01mue KoMneTeHN

Iloka3aTesin OLeHKH pe3yJibTaTa

OK 1. Beibupatrs crocoObl

pelIeHus 3a1a4
npodeccuoHaIbHON
JESTEIbHOCTH
MPUMEHHUTEIIHHO K

Ppa3JINIHBbIM KOHTCKCTAM.

PanyoHansHOCTh TUIAHUPOBAHUS U OpPTraHU3aLUs
JESATEIbHOCTH 10 MPO(PECCUH, KAUECTBEHHOE
BBITNIOJIHEHHE MTPO(EeCCHOHAIBHBIX TPEOOBAHUIA.
[IposiBiieHME AKTUBHOCTH, MHULIUATUBHOCTH B
IIPOLIECCE OCBOEHMSI MPOPECCUHU, PE3YIIBTATHI
y4acTusl B KOHKYpCax, OJINMIINAIAX,
ITOJIOKATEJIBHBIE OT3bIBBI O IPOWICHHON NPAKTUKH.

paboTath B KOJUJICKTHBE U
KOMaHJIe.

OK 2. MHcnonbe3oBath | Pabota ¢ nnopmarueit u panmoHaaibHOE
COBpEMEHHbBIE CpeIICTBa | paclpeiesieHue BPEMEHHU TIPH BBITTOTHEHUH PadoT.
MOKCKa, aHaym3a U
UHTEpIpEeTaluu
nHpopMaru u
HH(pOpMaITMOHHBIC
TEXHOJIOTUH LTSI
BBITIOJTHCHHSI 3amaq
po¢hecCUOHAIBHOM
JESITETBHOCTH.

OKA4. O dextuHo | OBNamECHUE HaBbIKAMHU yueOHO-
B3aMMOJIENCTBOBATh 1 | gccnenoBaTesbCKOW, MPOEKTHOW, COLMAIbHOU H

COBMECTHOMU NEATEIILHOCTH.

OK 07. CopgeiicTBOBaTh
COXPAaHEHUIO OKPYXKaIOIIEeH
Cpelsl,
pecypcocOepeKeHHUIO,
OpPUMEHATh  3HaHUSA 00
M3MEHEHUU KJIUMarTa,
OPUHLMIIBL  OEpeXIMBOrO
MPOU3BOACTBA, A (PEKTUBHO
JICMCTBOBATH B

I-IpGBBI:I‘—IaI‘/’IHLIX CuTyanusix.

ChopMHPOBAaHHOCTh  KOJOTHYSCKOM  KYJIBTYPBHI,
COLIMATIBHO-O)KOHOMHUYECKUX MPOLIECCOB Ha
COCTOSTHUE TPUPOJHOM M COLUAIBHOU CpEHbl,
OCO3HAaHHME TJI00ATBLHOTO XapaKTepa SKOJIOTHISCKHIX
npoOiieM; IUIAaHUPOBAaHWE MW OCYIICCTBICHHE
JICVCTBUM B OKPYKAIOIIEH Cpelle HA OCHOBE 3HAHUSA
1eJIe YCTOMYMBOrO pa3BUTHS YEIOBEUECTBA;
AKTUBHOE HEMPUATHE JIEUCTBUM, MPUHOCAIIUX BPE.
OKpYyXaroueu cpene; MPOTHO3UPOBAHUE
HEOJIaronpusITHBIX AKOJOTMYECKUX IOCIEACTBUM
MPEANTPUHUMAEMBIX JIEMCTBUM.




5. ®OHJ OHEHOYHBIX CPEJICTB

Ne Mopnyas / Paznen / Tema Pe3yabTat 00y4yenus THbI OLEHOYHBIX MEPONPUATHH
I | OcHoBHOe conepkanune
1 |Pa3gen 1. OcHoBbI cTpoeHust | @opMyIHpPOBATH 0a30BbIe
BellecTBa NOHATHSA U 3AKOHbI XMMHH
1.1 |Crpoenue atomoB Cocrapnate xumuueckue popmyisl |1. Tect «CtpoeHne aTOMOB XUMHUUECKUX 3JIEMEHTOB U
XUMHUYECKHUX JJIIEMEHTOB U COCIMHEHUM B COOTBETCTBHH CO IIPUPOJA XUMUYECKOU CBSI3H).
MIPUPOJA XUMUYECKOH CBSI3W  |CTETNICHBIO OKUCIICHUS XUMUYECKUX |2. 3a7ja9n Ha COCTABICHUE XUMUYECKUX (POPMYIT
DIIEMEHTOB, UCXOAS U3 JIByXaTOMHBIX CO€AMHEHUH (OKCUAOB, CYIb(HUA0B, THAPUIOB
BAJIEHTHOCTH U Y T.IL.)
IIEKTPOOTPULATEIIBHOCTH
1.2 |Ilepnoauyeckuii 3aKOH U XapakTepu30BaTh XUMHUECKUE [IpakTKO-OpUEHTUPOBAHHBIE TEOPETUYECKHE 3aJaHUS HA
tabimua JI.M1. MengeneeBa  |3JIeMEHTBI B COOTBETCTBUU C UX XapaKTEepU3aALUI0 XUMUYECKHUX JIEMEHTOB: « MeTraumdeckue
IIOJIO)KEHUEM B IIEPUOIUYECKOM / HeMeTaNIn4ecK1e CBONCTBA, ANEKTPOOTPULIATEIBHOCTD U
CHUCTEME XMMHUUYECKHUX DJIEMEHTOB  |CPOACTBO K MIEKTPOHY XMMHUYECKHUX DJIEMEHTOB B
J.1. MeHnneneeBa COOTBETCTBHE C UX IEKTPOHHBIM CTPOCHHUEM U MTOJIOKEHUEM
B IIEPUOJUYECKON CHCTEME XMMUYECKHUX 1eMeHToB JI.11.
MenneneeBa»
2 |Pa3zpmen 2. Xumuveckue CocraBasaTs ypaBHeHus u cxembl |[KonTposabHas padora

peakuun

XUMHUYECKUX peakuui

«CTpoe}me BelIECTBA H XUMHYECCKHUE PCAKIINN




Monayas / Paznen / Tema

Pe3yabTat 00y4yenus

THIbI OLEHOYHBIX MEPONPUATHH

2.1 |Tunsl xumuueckux peakuuit  |CocTaBiATh peakiuu coeAnHeHus, |1. 3ajaun Ha coCTaBIEHUE YPABHEHUN PEaKIIUI:
paznokeHus, oOMeHa, 3aMeIleHus], |— COeAMHEHUSI, 3aMEeIlIeHUs, Pa3I0KeHusl, 0OMEHa U peaKIHii
OKHCIUTEIbHO- C y4acTHEM KOMIUJIEKCHBIX COeIMHEHUH (Ha mpuMepe
BOCCTAHOBUTEJIbHBIC PEAKIINH U TUAPOKCOKOMIUIEKCOB aIFOMUHUS U LIUHKA);
peakluy KOMIUIEKCOOOpa30BaHUsl |— OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH C
(Ha mpuMepe ruPOKCOKOMIUIEKCOB |MCIOIb30BAHMEM METOa 3JIEKTPOHHOIO OajaHca;
QIIOMUHUS U [IMHKA) C Y4aCTHEM  |— C y4acTHEeM KOMIUIEKCHBIX COeMHEHMH (Ha mpumepe
HEOPraHUYECKUX BEIIECTB TUIPOKCOKOMIUIEKCOB IIMHKA M aTFOMUHUS).
2. 3ajauy Ha pacyeT KOJNYECTBEHHBIX XapaKTEPUCTHK
NPOJYKTa peaklMi COEANHEHHSI; MaCCOBOM MIIM 0ObEMHOM
JIOJIA BBIXO/1a MMPOAYKTA PEAKIUU COSTUHEHUS OT
TEOPETUYECKU BO3MOXKHOTO; 0ObEMHBIX OTHOIIIEHUH T'a30B;
KOJIMYECTBEHHBIX XapaKTEPUCTHK UCXOJIHBIX BEIIECTB U
MPOJYKTOB PEAKIINH;, MacChl (00hEeM, KOTUIECTBO BEIECTBA)
MPOJIYKTA PEaKIuu, €CJIM OJTHO U3 BEIIECTB JaHO B BUE
pacTBOpa C ONPEACICHHON MaCCOBOM JI0JIEW PACTBOPEHHOTO
BEIllECTBA
2.2 | OneKTpoauThYecKas CocTaBiaTh ypaBHEHUS 1. 3aanust Ha COCTaBICHHUE MOJIEKYJISIPHBIX M MOHHBIX
JICCOIAAINI U NOHHBII XAMUYECKUX PEAKIMA HOHHOT'O peaKkuuii ¢ y4acTHEM OKCUIO0B, KHCJIOT, OCHOBAaHUW H COJIEH,
oOMeH oOMeHa ¢ yyacTueM MOHHBIX PEaKLMIl THIPOJIN3a COJIEH, YCTAHOBJIEHUE
HEOPraHUYECKUX BELIECTB MU3MEHEHUS KUCIOTHOCTU CPEBL.
2. Jlaboparopnast pabota «Peakuuu ruapomsa
3 |Pa3nmen 3. Crpoenue u HccnenoBarh cTpoeHue u KonTpoubHas padora «CBolicTBa HEOPraHNYECKUX

CBOMCTBA HEOPraHUYECKUX
BeLLeCTB

CBOWCTBA HEOPTraHUYECKHUX
BELECTB

BEIIECTB»




Monayas / Paznen / Tema

Pe3yabTat 00y4yenus

THIbI OLEHOYHBIX MEPONPUATHH

3.1

Knaccuduxanms,
HOMEHKJIaTypa U CTPOCHHE
HEOPTaHUYECKHUX BEIIECTB

Knaccuduumposats
HEOpraHW4YeCKHe BEIeCTBa B
COOTBETCTBUU C UX CTPOCHUEM

1. Tectr «<HomeHnkiarypa u Ha3BaHUE HEOPTraHUYECKUX
BEILIECTB UCXOMS U3 UX XUMHUYECKOU (HOpMYJIIbl UK
COCTaBJICHHE XUMUYECKOU (HOPMYIIBI UCXO U3 Ha3BAaHUS
BEILECTBA I10 MEKYHAPOIHON WM TPUBUAIBHON
HOMEHKJIATYpe».

2. 3agauu Ha pacueT MacCOBOM JIOJIHM (MAacChl) XUMUYECKOTO
aieMeHTa (COCTUHEHHMS ) B MOJICKYJIE (CMECH).

3. [IpakTuueckue 3agaHus MO KiaccupUKaIuH,
HOMEHKJIATYPE U XUMUYECKUM (HOPMYIIaM HEOPTaHUIECKUX
BEILIECTB Pa3JIMYHbIX KJIACCOB.

4. IlpakTyeckue 3ajaHus Ha ONPEACIICHHEe XUMUUECKOM
AKTUBHOCTH BEUIECTB B 3aBUCHMOCTH BU/1a XUMUYECKOM
CBSI3U U TUIIA KPUCTAITIMYECKON PEIIETKU

3.2

DU3UKO-XUMHUYECKUE
CBOICTBA HEOPraHUYECKUX
BEILIECTB

YcranaBiMBaTh 3aBUCUMOCTh
(U3UKO-XMMUYECKUX CBOMCTB
HEOPraHUYECKUX BEIIECTB OT
CTPOEHUs aTOMOB U MOJIEKYJI, a
TaKXXe TUIA KPUCTALIINYECKON
peleTKn

1. Tect «OCOOEHHOCTH XMMHYECKHUX CBOMCTB OKCHJIOB,
KHUCJIOT, OCHOBaHUM, aM()OTEPHBIX THAPOKCUIOB U COJICI.
2. 3ajaHus Ha COCTABIIEHUE YPABHEHUN XUMUYECKUX
peakuuii ¢ y4acTUEM MPOCTHIX U CII0KHBIX HEOPTAHUYECKUX
BELIECTB: OKCUOB METAJUIOB, HEMETAIIOB U aM(pOTEPHBIX
AJIEMEHTOB; HEOPTaHUYECKUX KUCIIOT, OCHOBAaHUH U
aM(pOTEePHBIX THAPOKCUIOB, HEOPTaHUYECKUX COJIEH,
XapaKTepU3YIOIIUX UX CBOMCTBA U CIIOCOOBI TIOJTyUEHHS.

3. [TpakTUKO-OPUEHTHUPOBAHHBIE TEOPETHUECKHE 3a/TaHUS HA
CBOICTBA U MOJTYyYEHUE HEOPTAHUYECKUX BEIIECTB.

4. JlTabopatopHas pabota «CBOWCTBa METAJUIOB U
HEMETAILIOBY




Ne Monayas / Paznen / Tema Pe3yabTaTt 00yuenust Tunbl OLEHOYHBIX MEPONPUATHI
3.3 |[IpousBoxcTBO O00CHOBBIBaTh 3HAYEHUE U [IpakTUKO-OpUEHTUPOBAHHBIE 33 JaHUS 11O COCTABIEHUIO
HEOPraHUYECKUX BEIIECTB. IIPUMEHEHNE HEOPTraHUYECKUX XUMUYECKUX PEAKIUI C y4aCTHEM HEOPraHUYECKUX BEILECTB,
3HaYeHUE U IPUMEHEHHUE B BEILIECTB B OBITOBOI U UCTIOJIb3YEMBIX ISl KX UACHTH(PUKAIUN U TTPOMBIIIIIEHHBIX
OBITY U HA TIPOU3BOJICTBE MPOU3BOJICTBEHHOM JIEATEIbHOCTU |CIIOCOOOB MOJYYEHUS
YyesoBeKa X (PU3UKO-
XUMUYECKHUMU CBOMCTBaAMU
4 |Pa3znen 4. Crpoenue u HccnenoBarh cTpoeHue u Konrtpoabnas padora
CBOMCTBA OPraHUYEeCKHUX CBOMCTBA OPraHUYeCKUX «CTpoeHuHe U CBOHCTBA OPraHMYEeCKUX BelleCTB)
BellecTB BellleCTB
4.1 |Kmaccuduxamus, ctpoenne u |KnaccudunupoBars opranndeckue |1. 3amaHus Ha COCTaBICHUE HA3BAHUN OPTraHUYECKUX
HOMEHKJIaTypa OpraHuYeCKHUX |BEIeCTBa B COOTBETCTBUHU C UX COEIMHEHUM MO TPUBUATBHON HIIM MEXKTYHAPOIHOU
BELLECTB CTPOCHHEM CHUCTEMAaTHYECKON HOMEHKJIIAType
2. 3aaHus Ha COCTaBJICHHUE MOJHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX (POPMYJT OpraHUYECKUX BEIIECTB OTAETbHBIX
KJIaCCOB
3. 3agaum Ha ompezeneHue npocTeimein GopmMybl
OpPraHUYECKOW MOJIEKYJIbI, UCXOAS U3 AJIEMEHTHOI'O COCTaBa
(8 %)
4.2 |CpoiicTBa OpraHM4eCKHX VYcraHaBnuBaTh 3aBUCUMOCTD 1. 3aganus Ha cOCTaBIIEHHE YPAaBHEHHI XUMUYECKUX

COeTNHEHUN

(U3HKO-XMMUYECKUX CBOWCTB
OPraHUYECKUX BEIIECTB OT
CTPOEHUS MOJIEKYJI

pEeaKknyi C y4aCTUEM OPTaHMYECKUX BELIECTB HA OCHOBAHUU
UX COCTaBa U CTPOCHMUS.

2. 3ajaHus Ha COCTABIICHUE YPABHEHUM XUMUYECKUX
peaknuil, WIIOCTPUPYIOINX XUMUYECKHE CBOMCTBA C
Y4€TOM MEXAaHU3MOB NIPOTEKAHUS JAHHBIX PEAKLIUN U
TEeHETUYECKOH CBSA3M OPraHUYECKUX BEILECTB Pa3HbIX
KJIACCOB

3. PacyeTHble 3a1a4M 110 YPAaBHEHUSIM PEaKLU C y4aCTUEM
OpPraHMYECKHUX BEILIECTB.




Ne Mopnyas / Paznen / Tema Pe3yabTat 00y4yenus THIbI OLEHOYHBIX MEPONPUATHH
4. JIabopatopHas pabota «[lonyueHue 3TuiieHa U U3y4YeHHE
€ro CBOMCTB»

4.3 |Opranunueckue Bemectsa B |OOOCHOBBIBaTh 3HAUEHHUE U [IpakTHKO-OpHEHTHUPOBAHHBIE 3a4aHUS 110 COCTABICHUIO
KHU3ZHEEATEIBHOCTH IPUMEHEHHE OPraHUYEeCKUX XUMHUYECKUX PEAKLU C yYaCTUEM OPraHMYECKHUX BEIECTB,
yenoBeka. [Ipon3BojcTBO M1 |BelIecTB B OBITOBOM U UCMOJIb3YEMBbIX JJIs UX UACHTU(UKALUYU B OBITY U
NMPUMEHEHHE OPTaHUYECKUX  |[IPOU3BOJCTBEHHOM JIEATEIBbHOCTH |[IPOMBIIIEHHOCTH.

BEIIECTB B IPOMBIIIIEHHOCTH |4eJIOBEKa UX (PU3UKO-
XMMHUYECKUMU CBOMCTBAMU
5 [Pa3sgea S. Kunerudeckue u |(McciaenoBaTh paBHOBecHe U KonTpoabHasi paéora
TepMOJANHAMHUYECKHUE CKOPOCTh XUMHU4YeCKUX peaknuii |[«CKOpOCTh XUMHYECKON PeaKIUu U XUMHYECKoe
3aKOHOMEPHOCTH PaBHOBECHE»
NPOTEeKAHHUA XUMHYECKHUX
peakuui

5.1 |Kunernyeckue HccnenoBaTh BIMSHUE 1. JTabopatopHas paboTa Ha BbIOOP:
3aKOHOMEPHOCTHU IIPOTEKAHMSI |KOHLICHTPALUU PEATUPYIOIIHAX — «Onpenenenne 3aBUCUMOCTH CKOPOCTH PEAKLUHU OT
XUMHYECKUX PEaKIUi BELIECTB U TEMIIEPATyphl Ha KOHUEHTPALUK PEATUPYIOIINX BELUIECTBY;

CKOPOCTb XMMHUYECKHUX PEAKIUI — «Onpenenenne 3aBUCUMOCTH CKOPOCTH PEAKLUHU OT
TEMIIEPATYPbD».
2. I[IpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHUS Ha
aHayu3 (PaKTOPOB, BIUSAIOLIMX HA U3MEHEHHUE CKOPOCTH
XUMUYECKOU PEAKIINU
5.2 |TepMmoauHamMuueckue HccnenoBate BiusgHUe u3MeHeHus |1. 3agaum Ha pacueTsl TEIIOBBIX 3()(PEKTOB XUMHUYECKUX

3aKOHOMEPHOCTU MPOTEKAHUS
XUMHYECKHUX PEAKIUMN.
PaBHOBECHE XUMUYECKUX

KOHIIEHTPALUH BEIIECTB, PEAKIUU
Cpebl U TEMIIEPATYPHI HA
CMEILIEHHE XUMMHUYECKOTO

pEaKIMii U ONPeICIICHUE THIIA PEAKIHH (110 TEIIOBOMY
3¢ deKTy: IK30- U IHIOTEPMHUUECKHUE).
2. TIpaKTHKO-OPHEHTHUPOBAHHBIC 33/1aHUS HA TIPUMCHEHHE




Ne Mopnyas / Paznen / Tema Pe3yabTat 00y4yenus THIbI OLEHOYHBIX MEPONPUATHH
peaxkuui paBHOBECHUS npuHnuna Jle-IlaTenpe q1s HAX0XKACHUS HAIIPABICHUS
CMEIIICHUSI PABHOBECHSI XUMUUECKOW PEAKIIUM U aHAJIN3
(hakTOpOB, BIUSIONUX HA CMEIICHIUE XUMUYECKOTO
PaBHOBECHS.
3. JlabopaTtopnas pabota «3yueHre BIUSHUS Pa3TuIHBIX
(bakTOpOB HA CMEIICHHE XUMUIECKOTO PABHOBECHS
6 |Pazgea 6. lucnepcHbie HccnenoBarh aucnepcHbie KontposbHas padora no teme «/lucnepcHbie cucTeMbD)
CHCTEMBbI CHCTEMBI
6.1 |ducnepcHbie CUCTEMBI U PaznuuaTh HCTUHHBIE PACTBOPBI, 1. 3ajauu Ha TPUTOTOBJIEHUE PACTBOPOB.
(bakTOphl UX YCTOMYUBOCTH  |KOJUIOUHBIC PACTBOPHI U 2. IlpakTUKO-OpUEHTUPOBAHHBIE pACUETHHIE 3a/IaHUsI Ha
rpy0oarcepCHbIE CUCTEMBI HA JUCIIEPCHBIE CUCTEMBI, HCIIOJIb3yeMbI€ B OBITOBOM U
OCHOBE XMMHUYECKOTO MIPOU3BOACTBEHHOM AEATEIIbHOCTH YEJIOBEKA.
3KCIIEPUMEHTA
6.2 |HccaenoBaHue CBOMCTB HccnenoBats pusuko-xumuueckue |JlaboparopHas paborta (Ha BEIOOD):
JTUCIIEPCHBIX CHCTEM CBOICTBA Pa3JIMYHBIX BUIOB — [IpuroroBiieHre pacTBOPOB;
JIMCTIEPCHBIX CUCTEM — HUccnenoBanue IUCIEPCHBIX CUCTEM.
7 HccaexoBaTth CBOMCTBA
Pasznea 7. KauecTBeHHBIE
OpPraHuYecKuX u
peakuuu 0OHAPYKEHHUs
HEOPraHU4eCcKUX BellecTB ¢
OPraHUYecKUuX 1
HCII0Jb30BAHHEM KAaYeCTBEHHDBIX
HEOPraHN4YeCKUX BellecTB .
peakumi
7.1 |OGHapyxeHUe HccnenoBaTh Ka4eCTBEHHbBIC 1. JTabopatopnas pabota (Ha BEIOOD):

HCOPTaHNYCCKUX KATUOHOB U
AHHOHOB

PCAKIINH HCOPIraHNYCCKHUX BCUICCTB

— AHaJIMTUYECKUE peakuu KaTuoHoB [-VI rpymni;

— AHaJIUTUYECKHUE PEaKLM aHUOHOB.

2. [IpakTuyeckue 3aJaHusl HA COCTABJIEHUE YPAaBHEHUI
peakiuii oOHapyxeHus kKaTHoHOB [-VI rpynm u aHuOHOB, B
T.4. B MOJIEKYJISIPHOM 1 MOHHOH popmax.




Monayas / Paznen / Tema

Pe3yabTat 00y4yenus

THIbI OLEHOYHBIX MEPONPUATHH

7.2

OOHapyXeHHE OPTaHUYECKUX
BEILIECTB OT/ICIbHBIX KJIACCOB
C UCIIOJIb30BAaHUEM
Ka4eCTBEHHBIX PEAKLIHI

HccnenoBath KauecTBEHHBIE
peaKIuu OpraHuYeCKuX
COETMHEHUN OTAEILHBIX KJIaCCOB

1. JIaboparopnast pabota (Ha BEIOOD):

— KayecTBeHHBIE peakllny Ha OTJEIbHBIE KIIACCHI
OpraHUYECKHX BEILLECTB;

— KauecTBeHHBIN aHAIN3 OPraHUYECKUX COCIUHEHHM 110

(GyHKIIMOHAIBHBIM TPYTIIaM.
2. IlpakTyeckue 3aaHusl Ha COCTaBJICHUE KaUeCTBEHHBIX

peakuuii 0OHapyKEeHUS OPTaHUYECKUX COCAMHEHUM
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