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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN NPOTPAMMBbBI
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI «XUMM»

1.1. MecTo AUCHUIJIMHBI B CTPYKTYpPe OCHOBHOI mnpodeccHoHAIbHONH 00pa3oBaTeibLHOI

NMPOrpaMmblI

Oo6meoOpa3oBarenphas gucnuminHa OJ[. 12 «Xumusy sBIseTcs 00sS3aTEIBHOM YacThIO
0011eo0pa3oBaTepHOr0 MHUKIA 00pa3oBaTelibHON mporpammbl B cooTBeTcTBHE ¢ PI'OC CIIO mo
npodeccuu 13.01.10 «DneKTpOMOHTEP IO PEMOHTY U 0OCTYKUBAHUIO AJIEKTPOOOOPYTOBAHUS)

TpyaoeMKOCTh TUCHUTUIHHBI « XUMUSD» Ha 0230BOM YPOBHE COCTaBIIseT 72 Haca.

[lepuon oOydeHus u paclpeneieHHe IO CeMecTpaMm oIpefenseT oOpa3oBareibHast
OpraHMu3aIMs CaMOCTOSTENIBHO, C YUETOM JIOTUKU (OPMHUPOBAHUS NPEAMETHBIX Pe3yIbTaToOB, OOIINX
U TpodecCHOHATbHBIX KOMIIETEHIMIM, MEXIPEIMETHBIX CBA3€H ¢ JAPYyrMMH AMCUUILIMHAMU
00111e00pa30BaTEILHOTO U 00IIETTPO(HEeCCHOHATBHOTO ITUKIIOB yUeOHOTO TUIaHa.

1.2. Heau 1 niIaHUpyeMble Pe3yJbTAThl OCBOCHHS THCITUTITHHBI

1.2.1. leau u 321244 AUCUUTJIMHBI

®dopMUpOBaHUE y CTYJCHTOB TPEICTABICHUS O XUMHUYECKOW COCTAaBISIONICH €CTeCTBEHHO-
HAYYHOW KApTHUHBI MHpa KaK OCHOBBI NPHHSTHS PEIICHUH B XKU3HEHHBIX M IMPOM3BOACTBEHHBIX
CUTYallUsAX, OTBETCTBEHHOI'O MTOBEICHUS B IPUPOIHOM cpejie.

3agauyu AUCHMILINHBI:

1) chopmupoBaTh NMOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XHWMHUYECKHX IPOIECCOB U
ABIICHUN B OKpYyXarolled cpelne, I[EIOCTHOH HAy4yHOW KapTUHBI MHUpPA, B3aUMOCBS3U U
B3aMMO33aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBJSITH (OPMYJIBI HEOPTraHUYECKMX W OPTaHWYECKHX BEIICCTB,
YpaBHCHUS XWUMHYCCKHX pEaKIUi, OOBICHATH WX CMBICI, HMHTEPIPETUPOBATh PE3yJIbTAThI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HAaBBIKM TPOBEIACHHS MPOCTEHIINX XUMHUYECKHX OSKCIEPUMEHTAIbHBIX
MCCIIEIOBAaHUM C COOJIOACHHEM MpaBUil OE30MacCHOTO OOpalleHHs C BEIIeCTBAMU M J1a00paTOPHBIM
000pyaOBaHUEM;

4) pa3BUTh YMEHHUS HCIOJIB30BaTh HMH(DOPMAIMIO XUMHYECKOTO XapakTepa U3 pa3lInyHBIX
HUCTOYHUKOB;

5) copmMupoBaTh YMEHUS IPOTHO3UPOBATH MOCIICACTBHS CBOCH JEITEILHOCTH U XUMHUYCCKUX
MIPUPOJTHBIX, OBITOBBIX W MTPOU3BOJICTBEHHBIX IMPOIIECCOB,;

6) chopMUpOBaTh MOHUMAHHE 3HAYMMOCTH JOCTHIKCHHHA XUMHUYECKOW HAYKU W TEXHOJIOTHUN
JUTSL pPA3BUTHS COIIMAIILHOM U TTPOU3BOJICTBEHHOU cdep.



1.2.2. Ili1anupyemMblie pe3yJbTaThl OCBOCHHS 0011e00pa3oBaTeIbHOM IMCHUIIMHBI B cooTBeTcTBUN ¢ PI'OC CIIO n

Ha ocaose ®I'OC COO

Koan ILiranupyeMsble pe3yibTaThl OCBOCHHUS AUCHUIIIMHBI
HAUMEHOBaHU
e

dopMHpyeMbIX O6mme! JMCHUIIHHAPHbIE?

KOMITeTeHI Ui

OK 01. B yacTu TpyA0BOr0 BOCIIUTAHMSA: - BIAQJECTh CHCTEMOM XMMHUYECKHMX 3HAHUM, KOTOpas  BKIJIIOYAET:

Bribupats - TOTOBHOCTb K TpPYyAYy, OCO3HAHHE IIEHHOCTU | OCHOBOIIOJIAralolUe MOHATHS (XUMHUYECKHM 3J€MEHT, aToOM, 3JIEKTPOHHAas

CIOCOObI MacTepcTBa, TPYA0T00HE; 000J104Ka aToma, s-, p-, d-2JIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa,

pelleHus 3aJa4 | - TOTOBHOCTb K  aKTUBHOM  JAEATEIbHOCTH | BAJIGHTHOCTb, IEKTPOOTPULIATEIBHOCT, CTENEHb OKHUCIIECHUS, XMMHUYECKas

npoeCcCHOHaN | TEXHOJIOTHYECKOW U COIMAIbHON HANpPaBIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAs Macca, MOJIAPHBIA O0bEM, YTJIEPOJHBIA CKEJeT,

BHOMU CHOCOOHOCTh MHUIMHMPOBATH, IJIAHUPOBATh M | (YHKLUMOHANbHAS TPYINA, paJuKai, U30MEpHs, U30Mepbl, TOMOJIOTHYECKUIA

JEATEIbHOCTH | CAMOCTOSITENIBHO BBIIOJIHATH TAKYIO AEATEIbHOCTD; | psAll, TOMOJIOTH, YTIIEBOAOPOABI, KUCIOPOA- U a30TCOAEpKAILINE COCANHEHUS,

IPUMEHUTEIBH | - MHTEpPEC K pa3IMYHbIM cdepam | OMOIOTHYECKH AaKTUBHBIE BellecTBa (YIJIEBOJbI, JKUPbI, OEJIKH), MOHOMED,

0 K pa3IM4HbIM | IPO(eCcCHOHAIBHON 1eATENbHOCTH, MIOJIUMEDP,  CTPYKTYpPHOE  3BEHO, BBICOKOMOJIEKYJISIDHBIE  COEIWHEHHS,

KOHTEKCTaM OBjajeHHe  YHHBEPCAJIBHBIMM  Y4eOHBIMH | KpUCTAJUIMYECKAs pPELIeTKa, TUIl XUMHYECKUX pPEaKUHUH (OKUCIUTENbHO-
M03HABATEJbHBIMH 1eHICTBUSIMH: BOCCTAaHOBUTENbHBIE, 3K30-U SHAOTEPMHUUECKUE, PEaKIIMM HOHHOTO 0OMEHa),
a) 0a30BbIe JIOTHYECKHUE e CTBHA: pPacTBOP, DJIEKTPOIUTHI, HEDJIEKTPOJIMTHI, DJIEKTPOJIUTHYECKAS JUCCOLMALINS,
- CaMOCTOSITENIEHO (dhopMynupoBarthb U | OKUCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON PEaKIMU, XUMAYECKOE

aKTyaJu3UpoBaTh NpPOOJIEMy, paccMaTpuUBaTh €e
BCECTOPOHHE;

- YCTaHaBJMBAaTh CYIICCTBCHHBI TNPU3HAK WA
OCHOBAHHUA JIA CpaBHCHI/ISI, KJ'IaCCI/I(i)I/IKaHI/II/I 158
00001IeHHS;

- OmpeaessTh LEMH JESTEIbHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHIKCHHS,

3a/1aBaTh

paBHOBECHE), TEOPHUM M 3aKOHBl (TEOpUS XUMHUYECKOTO CTPOEHUS
oprannueckux BemiectB A.M. byriepoBa, Teopus 3JIEKTPOIUTHYECKON
aucconuanuu, nepuoaudyeckui 3akod .M. MenneneeBa, 3aKOH COXpaHEHUs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUHN S3BIK XMMHH, (PAKTOJIOTUUECKUE
CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJyYEHUH U O€30MacHOM HCIOJIb30BaHUH
BOXHEHIINX HEOPraHMYECKUX U OpraHMYeCKHX BEIIeCTB B OBITY U
IIPAKTUYECKOU EATEIbHOCTH YEJI0BEKA;

! YKa3blBaloTCA NMYHOCTHbBIE W meTanpegmeTHble pe3ynbtatbl M3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B oTrnaronbHoi dopme, bopmupyemble o6LLeobpasoBaTesibHOM

ANCUUNANHOMN

2 IncumMnanHapHble (MpeameTHbIe) pe3ybTaTbl YKa3blBaloTCA B COOTBETCTBMM C METOAMKOM NPenoAaBaHua AUCLMMINHDI




- BBISIBJIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B
paccMaTpUBAEMBbIX SIBICHUSX;

- BHOCUTb KOPPEKTHBBI B  JICSTEIBHOCTb,
OIICHUBATh COOTBETCTBUE PE3YyJIbTaTOB IEJSIM,
OIICHUBATh PUCKH MOCIEACTBUMN AEATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUHT
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCIEeA0BaTEeILCKUE TeHCTBHA:

- BIIAJCTh HaBBIKAMHU YYEOHO-HCCIIEAOBATEIIbCKOMN
u MIPOCKTHOM JIeITCILHOCTH, HaBEIKAMH
paspenieHus mpooIem;

- BBIIBJISITh TPUYMHHO-CJICJACTBEHHBIC CBSI3H U
aKTyaJIM3UPOBaTh 3a7avy, BBIJIBUTATh THIIOTE3Y €€
petieHus, HaXOJINTh apryMEHTBI JUIS
JI0Ka3aTesIbCTBA CBOMX YTBEPXKICHUH, 3aJaBaTh
napameTpbl U KpUTEPUU PEIICHNUS;

- AQHAJIIU3UPOBATH IOJYYCHHBIE B XOJE PELICHUS
3a/1a4ud pe3yJbTaThl, KPUTHYECKU OIICHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHUE B
HOBBIX YCJIOBHSIX;

- YMETb NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
MPaKTUYECKYIO0 00JIaCTH KU3HEACATEIHHOCTH;

- yYMETh HWHTETPUPOBATH 3HAHUS U3 Pa3HbIX
MpPEeAMETHBIX 00JIaCTEH;

- BBIABHTaTb  HOBBIE  HJCH,
OpUTHMHAJILHBIE TIOJIXO/IbI K PEIICHUS;
- cCI0COOHOCTh MX MCIOJIb30BAHUS B
ITO3HABATEJIBHON U COI[MAIIBHOW MPAKTHKE

npeajiararb

- YMCTHb BBIIBJIATH XapaKTCPHBIC IIPU3HAKHM W B3aMMOCBA3b H3YUYCHHBIX
HOHSITI/Iﬁ, IMPUMCHSATH COOTBCTCTBYIOIIUC ITOHATHUA ITPHU ONMMCAHUUN CTPOCHUA U
CBOMCTB HCOPraHNM4YCCKUX M OPraHMYCCKHUX BCIICCTB U HUX npeBpameHHﬁ;

BBIABJIATH B3aMMOCBA3b XUMHUYCCKUX 3HAaHUH C IIOHATHUAMU n
MMpEACTABICHUAMU JPYTHUX CCTCCTBCHHOHAYYHBIX ITPEAMCETOB,

- YMETb HCIIOJb30BaTh HaMMCHOBAaHU XUMHWYCCKUX COCIII/IHGHI/Iﬁ
MCXKIAYHApPOAHOro COro3a TeOpeTquCKOﬁ u HpHKHaHHOﬁ XMMHHN H

TPUBHUAJIbHBIC HA3BAaHUSI BAXKHEUIIINX BEIIECTB (ITUJICH, allETUJICH, TJIMIEPHUH,
denon, dQopmanpaerun, yKCyCHash KHCIOTa, TJIHMIMH, YrapHbIi ras,
YIJIEKUCIIBIN Ta3, aMMUaK, TallieHas U3BEeCTh, HETallleHas U3BECThb, TUThEBas
colla M JPYTHX), COCTaBIATh (OPMYIIbI HEOPTAaHHMUYECKUX U OPTaHMYECKUX
BCIICCTB, YPABHCHHSI XUMUYCCKUX PEAKIUH, OOBICHITH WX CMBICT;
MOATBEPKIAThH XapaKTepHbIE XUMUYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIUMHU HKCIIEPUMEHTAMH M 3aMMCAMH YPAaBHEHUM XUMHUYECKHUX
peaKIuii;

- YMETh YyCTAaHABJIMBATh IMPUHAJJICKHOCTh HM3YYECHHBIX HEOPTaHWYECKUX U
OpraHMYECKUX BEILIECTB K ONPEJEICHHBIM KJIaccaM M IpymiaM COEIUHEHHM,
XapakTEepU30BaThb WX COCTaB M BAXKHEWINNE CBOWCTBA; OMPENETSATH BHUIBI
XUMHUYECKUX CBsI3eH (KOBaJeHTHAas, WOHHAS, METa/Tn4yeckas, BOJOPOIHAs),
THUTIBI KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIACCU(PUIIUPOBATH XUMUUYECKHE
peakuuu;

- chopmupoBaTh  TpENCTaBIEHUA: O XUMHYECKOM  COCTaBJISIOIIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XMMHUM B TO3HAHMM SIBICHUU
npupoabl, B (GOPMHUPOBAHWU MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBFHOU TPAMOTHOCTH, HEOOXOUMOM Il PEIICHUS] MPAKTUYECKUX
3a/1a4 ¥ IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO U
MIPUPOIHOMU Cpene;

- YMETh TPOBOJUTH PACUYETHl MO XUMHUYECKUM (PopMysiaM U ypaBHEHUSIM
XAMHYECKUX  PEaKIUid ¢  HCIOJIb30BaHMEM  (U3NYECKUX  BEJIHYUH,
XapaKTEePU3YIOMIUX BEIIECTBA ¢ KOJUYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpMalnbHBIE yCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIH30BATh
CHUCTEMHBIE XUMHUYECKUE 3HAHUS I TPHHITHS PEIICHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUsAX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM




OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
cpeacTBa
MOMCKa,
aHanmm3a u
MHTEPIIpEeTaluU
UHPOpPMALIUU U
nH(}pOpMaITnOHH
BI€ TEXHOJIOTHH
TUIS
BBITTOJTHEHHS
3a/1a4y
npodeccrnonan
bHOU
JeSITeTbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTUSI HAyKd U OOILECTBEHHOW MPAKTHKH,
OCHOBaHHOT'O Ha Jiasnore KYJIBTYP,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MeECTa B
MOJIMKYJIBTYPHOM MHDE;

- COBEPILECHCTBOBAHUE S3BIKOBOW M YMUTATEIIbCKOU
KYyJbTYpbl KaK CpEJICTBA B3aUMOJEUCTBUS MEXIY
JIOJIbMU U TIO3HAHUSI MDA,

- OCO3HAHME UEHHOCTHM HAyYHOW JEATEIbHOCTH,

FOTOBHOCTb  OCYIIECTBJISITH  NPOEKTHYIO U
HCCIIEIOBATEIHCKYIO JeSITeNIbHOCTD
WHJUBUIyAJILHO U B TPYIIIIE;

OBinaseHue  yHMBepPCaJbHBIMM  Y4eOHBIMH

NMO3HABATEJIbHBIMU J1€HCTBUAMM:

B) padora ¢ ungopmanmeii:

- BJIAQJICTh HABBIKAMH TIOJyYCHUs WHPOpPMAIHH U3
MCTOYHMKOB pPa3HbIX THUIIOB, CaMOCTOSATEIbHO
OCYIIECTBIISATh MOUCK, aHAJIN3, CUCTEMATU3ALNIO U
MHTEPIIPETAIMIO HHPOPMAIIMH PA3TUYHBIX BUJIOB U
dbop™m mpecTaBIeHUS;

- co3JaBaTh TEKCThl B Pa3IMUYHBIX (opMarax c
y4eTOM Ha3HadyeHus HWHPOpPMAIMU |  IeJIeBOU
ayJIMTOpUHU, BBIOMpas ONTHMAIbHYIO  GdopMy
MIPE/ICTABJICHHS U BU3YaJIN3alllH;

- OLEHUBAaThb JOCTOBEPHOCTb, JIETUTUMHOCTb
uH(popMaIMu, €€ COOTBETCTBHE IMPABOBBIM U
MOPAJIbHO-3TUYECKUM HOPMaM;

- HCTOJB30BaTh CpencTBa HHGOPMAIMOHHBIX |
KOMMYHHKAIIMOHHBIX TEXHOJOTHH B pEUICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHM3aIlMOHHBIX  337a4 ¢  COOJIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€301MacHOCTH,

- yMeTh IUIAaHUPOBaTh M  BBINOJHATH XUMUYECKHUH  OKCIEPUMEHT
(mpeBpallleHusT OpPraHWYeCKUX BEUIECTB IIPM HArpeBaHUU, IIOJTY4YEHHE
ATHJIEHA U M3yYEHHUE €ro CBOMCTB, KAUYECTBEHHbIC PEAKIMU Ha ajabIETUbI,
KpaxMajl, YKCYCHYIO KHCIIOTY; Je€Harypauus O€JIKOB IIpM HarpeBaHUH,
[BETHBIE pPEaKIUH OCJIKOB, MPOBOJAUTh pEaKIUd HOHHOro oOMeHa,
OTIpeNeNATh Cpely BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKLIUU Ha CyJb(ar-,
KapOoHaT- M  XJOPUA-aHUOHBI, HA  KaTHOH  AaMMOHUS;  pellaTh
AKCIIEpUMEHTANIbHbIE 3afaun 1o TeMam "Metamisl" u "Hemeramns") B
COOTBETCTBUHU C IMpaBWJIaMU TEXHUKUH OE€30MacCHOCTH MNpHU OOpalIeHUH C
BEIIECTBAMH U JIAOOPATOPHBIM O0OPYIOBAaHUEM; IMPEICTABIATH PE3yIbTATHI
XHUMHUYECKOTO IKCIIEPUMEHTa B JOpME 3aIlMCH YPaBHEHUN COOTBETCTBYIOIINX
peakuuii ¥ GOpPMYIHPOBATH BHIBOJIBI HA OCHOBE ITHUX PE3YJIHTATOB;

- YMETh aHAJTU3UPOBATh XUMHUECKYIO HH(OPMALIMIO, TOTyYaeMYI0 U3 Pa3HBIX
HCTOYHUKOB (CpeAcTB MaccoBoi nH(popmanuu, cetb IHTEpHET U ApyTHE);

- BIAJACTb OCHOBHBIMH METOJAAaMH HAy4YHOTO TIO3HAHMUS BEIIECTB H

XUMUYECKUX  sIBJeHUM  (HAOMIOACHUE,  U3MEpEHHUe, 3KCIIEpPUMEHT,
MOJICIIUPOBAHUE);

- YMETh NPOBOJUTH PACUYETHl MO XUMHUYECKUM (PopMysiamM U ypaBHEHUSIM
XUMHUYECKUX  pEaKIuid ¢  HCIOJIb30BaHMEM  (U3UYECKUX  BEJIHYUH,

XapaKTEPU3YIOIIUX BEIIECTBA ¢ KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa
(HOpManbHbIE YCJIOBHUSI) Ta30B, KOJHMYECTBA BEIIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMMMUYECKHE 3HAHUS I MPUHATHS PEUICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




TUTHEHBI, PECypcoCOepeXeHHs, TPABOBBIX U
THUYECKUX  HOPM, HOPM  HH(OPMAIIMOHHON
0€30I1aCHOCTH;

- BIIQICTh HaBBIKAMU PACIIO3HABAHUS U 3AIIUTHI
nHpopmaruu, nHGOPMAITMOHHON 0€30MaCHOCTH
JTUYHOCTH,

OK 04.

D¢ dexTuBHO
B3aMOJIECTBO
BaTh U
paboTath B
KOJUUICKTUBE U
KOMaHjIe

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSATEJIBHOCTU U CaMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBbIKaMU yueOHo-
HCCIIEIOBATENIbCKOM, IMPOEKTHOM W COLUUAIBHOU
JESATEIIBHOCTH;

OBanagenue YHHMBEPCAIbHBIMH
KOMMYHUKATHBHBIMH eHICTBUAMM:

0) coBMecTHasi 1eiITeJIbHOCTD.

- IIOHMMaTb M HCIOJb30BaTh IPEUMYIIECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- NpPUHUMATh LEIU COBMECTHOW JEATEIIBHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JNEHCTBHS IO
€e JIOCTHXKCHHUIO: COCTABJIATh IUIAH JCUCTBUH,
pacIpeaeaTh pojau ¢ y4eTOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOH padoThI;

- KOOPJIMHUPOBAaTb W BBIIOJHATH pabOTy B

YCIIOBUSX peanbHOro, BUPTYaJILHOT'O u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
- OCYLUECTBJISITH IO3UTUBHOE CTPATETMYECKOE

MOBEJICHUE B PA3IMYHBIX CHUTYAIUAX, MPOSBISITH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
ORi1ajieHHe YHUBEPCAIbHBIMH PeryJasiTHBHBIMU
AEeHCTBUSAMM:

') MPUHATHE ce0sl U APYTUX JIIO/Aei:

- MPUHUMATh MOTUBBI U APTYMEHTHI APYTUX JIFOIEH
IIPH aHAJIM3E PE3yIbTATOB JACITCILHOCTH;

- MPU3HABATh CBOE MPABO W MPABO APYTUX JIOAEH

- YyMeTb IUIAHUPOBaTb W  BBIIOJHATH XUMHYECKUH  SKCIHEPUMEHT
(mpeBpallleHusT OpPraHWYEeCKUX BEUIECTB IIPM HArpeBaHUU, IIOJTY4YEHHE
ATUJICHA U U3YUYCHHME €ro CBOMCTB, KaUeCTBEHHbIC PEaKLUU Ha aJbJCTUbI,
KpaxMmall, YKCYCHYIO KHCJIOTYy; JeHaTypalus O€JIKOB IIpH HarpeBaHUH,
[[BETHbIE pEakUHUu OCJIKOB; MPOBOAUTh pEAaKIMM HOHHOIO OOMeEHa,
OIPEEIATh CPeAy BOAHBIX PAaCTBOPOB, KAUECTBEHHBIE peaKlUU Ha cyibdar-,
KapOOHAaT- M  XJIOPUA-aHMOHBI, HAa  KAaTHOH  aMMOHMs;  pelaTh
AKCIIEpUMEHTaJbHbIE 3ahauu 1o Temam "Meramisl" u "Hemeramibsl") B
COOTBETCTBUM C IpPAaBWJIAMU TEXHUKU OE30MACHOCTH IpPH OOpAIIEHUH C
BEIIECTBAMH U JIAOOPATOPHBIM O0OPYIOBAaHUEM; IMPEICTABIATH PE3YIbTATHI
XMMHUYECKOI0 SKCIIEPUMEHTa B (hopMe 3alKCH YPAaBHEHUH COOTBETCTBYIOIINX
peaxiuii 1 GopMyJIUpPOBaTH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTaTOB




Ha OIIMOKH;
- pa3BHUBATh CIIOCOOHOCTH TOHUMATh MU C
MO3UIUH JIPYTOro YeJIOBEKa;

OK 07.
ConeilicTBOBaThL
COXpaHEHUIO
OKpYXKarolei
cpenpl,
pecypcocoepex
EHHUIO,
MPUMEHSITh
3HaHUsS 00
U3MEHEHUU
KJIUMATa,
MPUHIIMIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
3¢ dexTHuBHO
JICUCTBOBATH B
Ype3BBIYANHBIX
CUTYyalusx

B 06.1acTH 3K0710rH4€CKOTr0 BOCIIUTAHMS S

- c(pOPMUPOBAHHOCTH 3KOJOTUYECKOU KYJIBTYPHI,
MMOHUMaHUE BIMSAHUSA COLMAJIbHO-3KOHOMUYECKHUX
IIPOLIECCOB  HAa  COCTOSIHUE  NPUPOAHOW U
COLMAIBHOW Cpelbl, OCO3HaHHWE TJI00aTBLHOTO
XapakTepa dKOJOTHYECKUX MPOoOIeM;

- IUIAHUPOBAHUE U OCYUIECTBIICHHE JICHCTBHUI B
OKpY’)KaIOIlleW cpefe Ha OCHOBE 3HaHUs Leiei
YCTOMYMBOI'O Pa3BUTHUS YEIOBEYECTBA;

AKTUBHOE HEMpUSATUE JEHCTBUN, MPUHOCSIIUX
BpEJl OKPYXKAIOIIEH CpeJE;
- yYMEHHE TPOTHO3UPOBATH HEOIArONPUSATHBIC

HKOJIOTUYECKUE TOCICACTBUS MPEANPUHUMACMBIX
JIEHCTBUM, IPEAOTBPAIATh UX;

- pacimpenue OIIBITA
HKOJIOTUYECKON HaAIPaBJIEHHOCTH;
- OBJIAACHUEC HABbIKAMH y‘Ie6HO'HCCHeﬂOBaTeHBCKOﬁ,
HpOGKTHOfI n COHHaHLHOﬁ ACATCIBbHOCTHU,

JACATCIIbHOCTH

- chopMUpOBaTh TPEACTABICHUSA: O XHUMHUYECKOW  COCTaBJISIOIICH
€CTECTBEHHOHAY4YHOW KapTHHbBI MHpA, POJIM XMMHUHM B IO3HAHHWM SIBJICHUU
OpUpPOAbl, B (OPMHUPOBAHUM MBIIUICHUS U KYyJIbTypbl JUYHOCTH, €€
(GYHKIIMOHATIBLHOW TPAMOTHOCTH, HEOOXOUMOM Uil PELICHUS MPAKTUYECKUX
3a/a4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO U
MIPUPOJHON cpene;

- YMeTh COOJIONaTh MpaBHiIa YKOJIOTHUYECKU I1eJIecOo00pa3HOTro MOBEICHUS B
OBITY U TPYIOBOW NEATENBHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBBS U
OKPYXaIoIIEe MPUPOAHON Cpelbl; YYUTHIBATh ONACHOCTh BO3JICHCTBHS Ha
JKUBBIE OPraHU3MBbl OIPEACIICHHBIX BEIECTB, TOHMMAs CMBICI IOKa3aTelis
MpEIEIbHON TOMYCTUMONW KOHUEHTPALUU




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJILHOM

JAUCHUITIJIMHBI «XUMUWS»

2.1. O0beM TMCHUIVIMHBI U BUBI Y4eOHO# padoThl

Bua yueOHoii padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUTINHBI 72
B T.4.

OcHoBHOe coJiep:KkaHue 72
BT. 4.

TeopeTudeckoe o0ydeHue 34
NPaKTUYECKUE 3aHATHS 38

IIpomexyTounas arrectauus (quddepeHIIMpPOBAHHBIN 3a4eT)
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2.2. TemaTu4yeCcKMi MJIAH M COAEPKAHUE TN CIIUTIIHHBI

HanmenoBanmue Conep:xanue yueOHOro MaTepuaJia, JJjadopaTtopHbie U NpaKkTu4Yeckue padorel, | O0beMm 4acoB | YpoOBeHb OCBOEHHS
pa3iesioB U TeM CaMOCTOSITe/IbHAsI padoTa CTYIeHTOB, KypcoBasi paboTa (IIpoeKT)
1 2 3 4
Paznen 1 O01ias u Heopranuyeckasi XuMusi
Tema 1.1. Conep:kanue y4eOHOI0 MaTepHuaJia:
Ocnosuble mousaTus U | 1 | [peamer xumun .OCHOBHBIC MOHATHSI XUMUH. AJUTOTPOIIHSI 1 OK 01
3aKOHBbI XHMHUH 2 | CocraB BemiecTBa .M3MepeHue BemecTsa 1 OK 02
3 | OcHOBHBIE 3aKOHBI XMMHH 1 OK 04
Tema 1.2. Conep:xaHue yueOHOro MaTepuaJia:
HMepuonmiecknii 1 | Iepuoauueckuii 3akoH, Ilepuoauueckas cCUCTEMa XHMUYECKHMX DJIEMEHTOB 1 OK 01
3aKOH, JI.1.MeHneneena. CtpoeHue aroMa Hu [Tepuoanueckuit 3aKOH OK 02
Mepuoanyeckas J1..MenneneeBa OK 04
CHCTEeMa XUMHYECKHX
3JIeMEeHTOB
JI.M.MenzeeeBa. IIpakTHYeckne 3aHATHSA: OK 01
Ctpoenne aToMa 1 | MonenupoBanue [lepuonnyeckoii TaOIUIIBI 2 OK 02
Tema 1.3. Coaep:xaHue yueOHOro MaTepuaJia: OK 04
CTtpoeHue BemiecTBa
1 | YucTele BelecTBa U CMECH 1 OK 01
2 | JlucniepcHbIE CUCTEMBI 1 OK 02
OK 04
IIpakTHYeCcKHE 3AHATHSA: OK 01
1 | [IpuroroBneHue cycreH3uu kapOoHaTa Kaiblus B Boje. O3HAKOMIIEHHUE C 4 OK 02
JUCTIEPCHBIMH CHCTEMaMH OK 04
Tema 1.4. Copaepxkanue yueOHOro MaTepuaJa:
Bopa. PacTtBopsl. 1 | PactBopsl. PacTBOpenue 1 OK 01
JuexTposuruyeckass | 2 | Teopus dJIEKTPOIMTHYECKON IUCCOLUALIIN 1 OK 02

11




JTUCCOIHALINSA OK 04
IIpakTuyeckue 3aHATHS: OK 01
1 | PacuérHble 3aaun Ha BBIYMCIIEHUE MAaCCOBOM J0JIM BELLIECTBA. 4 OK 02
OK 04
Tema 1.5. Conep:kaHue y4eOHOIr0o MaTepHuaJia: OK 01
Kaacenpuxanus 1 | KuciioTsl B CBETE TEOPUHU MIEKTPOJIUTUUECKON JUCCOLMALIUI 1 OK 02
HEOPraHu4eCKux 2 | OcHOBaHUS B CBETE TEOPUH IEKTPOJUTHUECKON AUCCOLUAIIIH 1 OK 04
COeTMHEHU I U UX 3 | Comu B CBETE TEOPHUHU AICKTPOIUTUICCKON AUCCOITUAITHH. 1
CBOiiCTBA 4 | 'maponus coJiei. 1
IIpakTHyeckue 3aHATHA: OK 01
1 | Pemenue 3amay u ynpakHeHUi 4 OK 02
OK 04
Temal.6. Coaep:xaHue yueOHOro MaTepuaJia: OK 01
Xumuuyeckue peakuuu | 1 | Knmaccudukanus XuMHYECKUX pEaKITH 1 OK 02
2 | DnekTpoaus 1 OK 04
3 | CKOpOCTh XUMHUECKUX PEAKIIHUN 1
4 | XuMu4eckoe paBHOBECHE 1
IIpakTHyeckue 3aHATHS: OK 01
1 ‘ Pemenue 3aiay u ynpaxxHeHun 2 OK 02
IIpakTHyecKue 3aHATHSA: OK 04
1 | KontposabHas padota 3a | cemectp 2
Tema 1.7. Coaep:xaHue y4eOHOro MaTepuaJia:
Metajuibl 1 1 | Metasibl- mpocThIe BEIIECTBA OK 01
HeMeTaJLIbI 2 | Koppo3swust MetaiioB .CriocoObI 3alIUTHL OT KOPPO3HH OK 02
3 | O6mue crocoObl MOIyYEHHs METAILIOB 4 OK 04
4 | Hemertasuibl —IpOCThIE BEIIECTBA
5 | I[Ipon3BOACTBO CEpHOM KUCIOTHI
6 | CunukaTHas IPOMBIIIJICHHOCTD
IIpakTHYecKHe 3AHATHSA:
PewreHue 3a1a4 ¥ ynpakHEHUN 2

12




Paznen 2 Oprannyeckasi XuMus OK 01
OK 02
OK 04
Tema 2.1 Conep:kanue y4eOHOIr0 MaTepHuaJia: OK 01
OcHoOBHBIE IOHATHS 1 | Knnaccudukanus peakiuii B OpraHu4ecKor XHMHAH OK 02
OpPraHuYecKoil XuMHH OK 04
U Teopus
XHMUHECKOTO IIpakTHYecKHe 3aHATHSA: OK 01
crpoenus 1 | Pemienue 3aa4 v ynpakHEHHMA OK 02
OpraHuvyecKux
COeIMHEeHUI. OK 04
Tema 2.2. Copep:xanue y4eOHOro MaTepuaJia:
YrieBoaopoabl U UX 1| IlpenenpHbIe YIIIEBOIOPOIBI (ATKAHBI) OK 01
NPHPOJHBIE 2| DTWICHOBBIC YTIICBOIOPOJIBI (AJTKESHBI) OK 02
HCTOYHHKH 3| JIlneHoBbIe yTieBOAOPO b (AJIKATUCHBI) OK 04
4| AueTtusieHOBBIE YIJIEBOJOPO/IbI (AIKUHBI)
5| ApoMaTtHyeckue yrieBo10poibl (ApEHBI)
6| IIpupoHBIC UCTOYHUKHU YTIICBOIOPOJIOB
IIpakTHYeCcKHE 3aHATHSA: OK 01
Pewienue 3anau u yrpaxHeHUN 0K 02
OK 04
IIpakTHYeCcKHE 3aHATHSA: OK 01
KontposbHas padoTa no Teme «YTIaeBog0pOIbI» OK 02
Tema 2.3 Conep:xaHue yueOHOro MaTepuaJia: OK 04
Kucaopoacoaep:xkammu
€ OpraHuyveckKue 1] Crinprer OK 01
coeIMHEeHUs > Denon OK 02
3| Anpaeruapl OK 04
4| Kap6oHOBBIE KHCIOTEI
5| Cnoxuble 3¢upsl. XKupsl
6| YrneBossl
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IIpakTuyeckue 3aHATHS: OK 01
l‘ M3yueHne XuMHUYECKUX CBOMCTB CIIUPTOB 4 OK 02
Tema 2.4. Coaeprxanue yueOHOro MaTepuaJia: OK 04
A3oTcomep:Kanme 1| AMunbl. AHUIMH 2
OpraHu4ecKue 2| benku
COCTHHECHUA IIpakTHyeckue 3aHATHS: OK 01
l‘ [IpoBeeHne Ka4eCTBEHHBIX peakinii Ha Oenku. Penenue 3anau 2 OK 02
Tema 2.5. Conep:kaHue y4yeOHOIro MaTepuaJia: OK 04
Iliactmaccesl u
BOJIOKHA Kak 1| ITnactmaccer .BosokHa. 2 OK 01
NnoJiMMepHbIe (BHICOKO
OK 02
MOJIEKYJISIPHbIE)
coeIMHEeHUsA OK 04
IIpakTHyecKue 3aHATHSA:
1‘ Pemenue 3amau 2
IIpakTHYeckune 3aHATHSA: OK 01
OK 02
OK 04
KonTponbHas paboTa 3a Kypc XUMHH 2
Hroro : 72
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3. YCJIOBUSI PEAJU3ALIMM ITPOT'PAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHMUILIAHBI

3.1. TpebGoBanusi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY
odecneyeHn 1o

Jns peanuzauuu OporpamMMbl JAUCHUIIIUHBI JOJKHBI OBITH MPETyCMOTPEHBI
CIEYIOIINE CHEIHAlbHbIE MOMEIICHUs: y4eOHBbIH KaOMHET XUMHH W/UIU y4eOHOI
XUMUYECKOH JTab0paToOpHH.

O0opynoBanne y4yeOHOro Kkad0uHera (HAIJSAAHbIE TOCOOMS): HAOOPHI
HIAPOCTEP>KHEBBIX ~ MOJIEIEH  MOJEKYJ, MOJETU KPUCTAUIMYECKUX  PEIICTOK,
KOJUIEKIIUU TIPOCTHIX U CJIOKHBIX BEIIECTB U/WIM KOJUIEKIIUU TOJMMEPOB; KOJICKIIUS
TOPHBIX TOPOJ M MHHEpaioB, Tabnuna MeHneneeBa, yueOHble (QuibMbl, HUdpPOBBIE
00pa3oBaTebHbIE PECYPCHI.

Texuuuyeckue cpeacrBa  00y4eHHMsi: KOMIBIOTED C  yCTPOWCTBaMH
BOCIIPOU3BEJEHUSI  3BYyKa, NPHHTEpP, MYJIbTUMEIUA-TIPOCKTOP C  DKPAHOM,
MyJIbTUMEINMHAS JOCKA, YKa3Ka-MPE3EHTEP ISl IPE3CHTALIHIA.

O6GopynoBanmne jadoparopuu U pado4YuUX MeCT Ja0OpPaTOPHU: MEH3YPKH,
MUTNETKU-KANEeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JIyIbl, MPEIMETHbIE U MOKPOBHBIC
CTEKJIa, TJIAHIIETHI 711 KaledbHbIX peakiuil, GuiabTpoBaibHas Oymara, IpOMBIBAJIKH,
CTEKJIIHHbIE TPOOUPKU, PE3UHOBbIE MNPOOKU, (HOHAPUKK, HAOOpP pPEAKTUBOB,
CTEKJISTHHBIE MaJOYKH, IUTATUBBI JJIi TPOOUPOK; MEPHbIC UUIUHIPHI, BOPOHKU
CTEKJISTHHBIE, BOPOHKHU JenuTenbHble MuiuHApudeckue (50-100 wmut), cTymku c
necTukoM, (ap@opoBbie YallKd, TUHIETH, GUIBTPHl OyMakHble, BaTa, Mapiid,
YaCOBBIE CTEKJIA, DJIEKTPOIUIUTKH, JTAOOPATOPHBIE IITATUBBI, CIUPTOBBIE TOPEIKH,
CIIUYKHU, MPUOOp ISl MOMYYEHHUs ra3oB (WM MPOOMpKa C Tra300TBOJHOU TPYyOKOH),
JepKaTenu sl MpOOUPOK, CKISTHKU JJI XPAHEHUS PEAKTUBOB, Pa3IaTOYHbIC JIOTKU;
xumuueckue crakadsl (50, 100 u 200 mi1); mmaTenu; NUHIETHI; TUTEIbHbBIC UG,
CEeKYyHJIOMepHI (TaiiMephbl), MepHbIe pooupku (Ha 10—20 mi1) U MepHbIe KoJIobI (25, 50,
100 u 200 mn), BonsHast OaHsi (MUJIM TEPMOCTAT), CTEKJISTHHBIE MaJIOYKU; KOHUYECKUE
K0J10b1 Jy1st TUTpoBanus (50 u 100 mut); MHAUKATOPHBIE TIOJIOCKHU IS onpeneneHust pH
Y CTaHJAapTHAs MHJIUKATOpPHAs IIKaJla; YHUBEPCAIbHBIM MHAUKATOP; NUNeTku Ha 1, 10,
50 mn (umu go3atopel Ha 1, 5 w 10 M), OIOpeTKHU I TUTPOBAHUS, MEIUIIMHCKUE
mmpuiel Ha 100-150 M7, maGopaTopHble W/WIM aHATWTUYECKHE Bechl, pH-meTphl,
CYyHIWIBHBIN 1mKad, u Jp. 1abopaTopHOE 000pPYI0BAHUE.

3.2. UndopManmoHHOe o0ecnevyeHne peajn3auu MporpaMmmbl

1. Jlma peanuzanuu mnporpamMmbl  OMOIMOTEYHBIN (OHI 00pa3zoBaTEIHLHOM
OpraHu3alMK JOJDKEH WMETh TeYaTHBbIC W/UIU DJIEKTPOHHBIE 00pa3oBaTEbHBIC U
nH()OPMAITMOHHBIE  PECypChl,  PEKOMEHJIOBAaHHBIC  JUISI  HWCIIOJNIB30BAaHUSA B
o0pa3oBaTebHOM Ipoliecce, He cTapie 5 JeT ¢ MOMEHTA U3/IaHusl.
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2. Pexomenayembie nevyaTHble U31aHus no peajM3anuu
0011e00pa3oBaTeJIbHOM TUCHUILIMHBI

OcHOBHbIE TeYATHbIE U3IAHNSA

1. AndunorenoBa, 1. B. Xumus: yuyeOHMK ¥ TPaKTHKYM JJIsI CPETHETO
npodeccuoHanbHoro odbpaszosanust / M. B. Audunorenoa, A. B. babkos, B. A.
[TorikoB. — 2-e u31., ucnp. u jgor. — Mocksa: M3narensctBo FOpaiit, 2022. — 291 c.

2. [lleromuxuna, H. A. O6mas xumus: yueOnuk miss CIIO / H. A.
[leronuxuna, JI. B. Munaesckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

3. Hukonbckuii, A. b. Xumus: y4eOHMK W NPAKTUKYM ISl CPEIHETO
npodeccuonansHoro oopazosanusi / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3f.,
nepepad. u non. — Mocksa: U3narensctBo FOpaiit, 2022. — 507 c.

4, Xumusi: y4eOHUK Il CpefHero npodeccuoHaibHoro oopazosanus / FO.
A. Jlebenes, I'. H. ®anees, A. M. I'ony6es, B. H. IllanoBai; moa o6mieit penaxiyeii I
H. ®aneea. — 2-e uzn., nepepabd. u non. — Mocksa: U3aarensctBo FOpaiit, 2022. —
431 c.

JIOTIOJTHUTETbHBIE HCTOYHUKH

1. Xumus. 10 knace. YrnyOnénnsiii ypoBens : yueOHuk/ B.B. Epemun, H.E.
Kysemenko, B.1. Tepenun, A.A. [Ipo3nos, B.B. JIlynun; nox pexn. B.B. Jlynnna. — M.:
[Tpocsemenue, 2022. — 446, [2] c.: u.

2. Xumus. 11 knace. YroyOnéuusiii yposens : yueOnuk/ B.B. Epemun, H.E.
Ky3bmenko, A.A. JIpo3nos, B.B. JIynun; nox pen. B.B. Jlynuna. — M.: [IpocBerienue,
2022. — 478, [2] c.: un.

3. Xumus. YrayOneHHslid ypoBeHb. 10—11 knaccsl: pabouasi mporpamma K
muauu YMK B.B. Jlynuna: yueOHo-meTomueckoe nocooue / B.B. Epemun,

A.A. [Ipo3nos, U.B. Epemuna, 2.10. Kepumor. — M.: JIpoda, 2017. — 324, [1]

4, Metonuueckoe mocodue k yueonuky B. B. Epemuna, H. E. Ky3sMmenko,

B.W. Tepenuna, A. A. [lpo3noBa u ap. «Xumus. YTIyOJeHHbIN ypoBeHb». 10
kiacc / B. B. Epemun, A.A. [Ipo3nos, U.B. Epemuna, B. 1. MaxonuHa,

O. 1O. CumonoBa, 3.10. Kepumos. — M.: Jlpoda, 2018. — 339 c. : uu.

S. Metonnueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3pmenko,
A. A. lpo3znoBa u ap. «Xumus. YriayOneHHbld ypoBeHb». 11 kiacc / B. B. Epemusn,
A.A. po3nos, U.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10. Kepumos. — M.:
Hpoda, 2018. — 423 c. : u.

6. I'ycera, E. B. Xumus nns CIIO: yue6HO-MeTonudeckoe nmocodue / E. B.
I'yceBa, M. P. 3uranmmna, /1. M. Kynukoa. — Kazane: KHUTY, 2019. — 168 c. —
ISBN 978-5-7882-2792-4. — Texkct: »snektpoHHbli // JlaHb : 53JI€KTpOHHO-
oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/196096 (mara

obpamenus: 14.10.2022). — PexuM gocTtyna: AJisi aBTOPU3. TOJIH30BATEIICH.
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7. Uepnukona, H. FO. Xumus B 10CTYNMHOM H3JI0XKEHUU: ydeOHOE mmocolue
s crio / H. FO. UepnukoBa. — 2-e uzg., crep. — Cankr-IlerepOypr: Jlans, 2022, —
316 c. — ISBN 978-5-8114-9500-9. — TexcT: snexTpoHHbIN // JlaHb: 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/195532 (marta
obpamenus: 14.10.2022). — Pexxum mocTyma: Jj1s aBTOPHU3. MOTH30BaTEIICH.

8. [lleBuunpina, JI. B. Xumus: yaebnoe nmocobue / JI. B. llleuunipina, A. H.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
TekcT: snexktpoHHbld // JlaHb: »neKTpoHHO-OMOMMOTEeuHas cucrema. — URL:
https://e.lanbook.com/book/118505 (mara oOpamenus: 14.10.2022). — Pexum
JOCTYyTIA: JIsl aBTOPU3. MOJIh30BaTEIIEH.

9. brnunos, JI. H. Xumus: yuebnux pms CIIO / JI. H. baunos, U. JL.
[Tepdunona, T. B. CokonoBa. — 2-¢ u3z., crep. — Cankr-IlerepOypr: Jlansp, 2021. —
260 c. — ISBN 978-5-8114-7904-7. — TekcT: 31eKTpoHHbIN // JlaHb: 3JI€KTPOHHO-
oubimoteunas cucrema. — URL: https://e.lanbook.com/book/167183  (mara
obpamenus: 14.10.2022). — Pexxum ocTyma: Jj1sl aBTOPHU3. MOJIb30BaTEIEH.

10. Ta6pumensu, O. C., JIpicoBa, I'. I'. XuMus: kHUTa 11 MpENoaBaTes:
y4e0.-meTo1. mocodbue. — M. Akagemus, 2012. - 332 c.

11. YepnukoBa H. 0., MemepskoBa E. B. Pemaem 3agaun no xumuu
camocTosTenbHo: yueOHoe mocodue / H. FO. Uepnukona, E. B. MemepsikoBa —
Cankrt-IletepOypr: Jlansb, 2022. — 328 c.

12.  PesnukoB B. A. COOpHUK yHpa>KHEHU U 3a/1a4 TI0 OPTaHUYECKON XUMUU:
yueOHoe nocooue / B.A. PesankoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.

13. Kamycruna A. A., Xampuenko WM. I'., JluGamoB B. B. OOmas u
Heopranuyeckas xumus. IIpaktukym / A. A. Kanycruna, U. I'. Xanpuenko, B.B.
JIn6anoB — Cankrt-IlerepOypr: Jlans, 2020. — 152 c.

14. Ta6puensu O.C. Xumus: yuebd. mus cry. npod. yued. 3aBenenuii / O.C.
[Mabpuensn, N.I'. OctpoymoB. — M., 2016.- 256 c.

15. Tabopuwensn O.C. Xumus jnus  npodeccuit ¥ creruanabHOCTEH
TEXHUYECKOT0 MpoduIst: y4eOHUK I CTYI. YUPEKACHUN cped. mpod. oOpa3oBaHus /
O.C. TI'abpuensn, U.I'. OctpoymoB. — 4-¢ u3a., crep. — M. : M3narenbckuii eHTp
«Axagemus», 2017. — 272 c.

HUnTepHeT-pecypesl

1. hvsh.ru — Xypnan «Xumus B mkosiey.

2. https://postnauka.ru/themes/chemistry — neknuu mo XuMHM Ha caiTe
IToctHayka. http://gotourl.ru/4780 (http://elementy.ru/)

Hay4Ho-monynsipHbIif MPOEKT «IIEMEHTHI OOJbIION Hayku» ((u3mka, Xumus,
MaTeMaTrKa, aCTPOHOMHSI, HayKH O JKU3HHU, HayKu o 3emuie). HoBocTH Hayku, KHHIH,
Hay4YHO-TIOITYJISIPHBIE CTAThU, JEKIUH, SHIIUKIIONIECINN.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
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Caiit HaydyHO-nionyJisipHOTO XypHasa «llotenuman». XKypnan uzgaércs ¢ 2005
r., ¢ 2011 r. — pazgen «Xumus».

4, http://gotourl.ru/4785 (http://www.hij.ru/)

CailT Hay4YHO-TIOIYJISIPHOTO KypHana «XUMUS U KU3Hb». JKypHasl u3gaércs c
1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTKpbITass DJIEKTPOHHass OuONMMOTeKa XuMu4eckoro moprana «Chemnet»,
COJIEPKUT yueOHbIe U UH(DOPMAIIMOHHBIE MaTepUAIbl ISl IIKOJIBHUKOB U yuuTeneu. B
HEe MOXXHO HaWTH y4eOHUKH 1O OOIleH M HEOPraHMYECKONW XUMHH, OpraHWYeCKOM
XAMHUH, MYJbTUMEINAMATEPUANIBI, a TaKXke 3aJauyd XUMHYECKUX OJIUMIIHAJ C
pELIEHUAMHU, 33]]Ja4l BCTYNUTEIIbHBIX AK3aMEHOB /1711 A0UTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmarnmonnsie maTepualibl 00 onuMnuanax: MOCKOBCKON TOpOACKOM,
Bceepoccniickoit,  Menaeneesckor,  MexayHaponnou.  llpuBeneHsl  3amaun
TEOPETUUECKUX W DKCIEPUMEHTAIBHBIX TYpOB, MOJIPOOHBIEC PEIICHUS, CIUCKH U
dboTtorpaduu nodeauTenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema NHCTaHIIMOHHOTO OOyYe€HMs, HampaBJ€HHas B IEPBYIO OYepelb Ha
IIOATOTOBKY K OJIMMIIMAJaM BCEX YPOBHEW — OT MIKOJIBHBIX 10 MeXayHapoaHOM.
CalT conepKUT OrpOMHOE KOJIMYECTBO 3a]1a4, CTPYIIIUPOBAHHBIX KaK MO TEMaM, TaK U
no onmuMmnuazgaM. [Io BceM OCHOBHBIM paszienaM XWUMHUU IMPUBEIEH TECOPETUUYECKUU
MaTepHuas U pa3o0paHbl peIIeHUs TUTIOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran nmo HaHoTexHonorusiM. OCHOBHas 1ieJib — pa3BUTHE OOpa30BaHUS B
00JJaCTU ~ HAHOTEXHOJOTMH M  MOArOTOBKA K  MHTEPHET-OJUMIIMAAE 1O
HAaHOTEXHOJIOTUSIM.

Q. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cripaBounast uHGOpMaIis 0 XUMHUUECKUX dJIEMEHTaX M UX CBOMCTBAaX
(Ha aHTJIMIICKOM SI3BIKE).

10.  http://gotourl.ru/4792 (http://periodictable.ru/)

Pycckos3bIuHBIN CalT O CBOMCTBaX XMMHYECKUX DJIEMEHTOB.

11.  http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexkommepueckuil cailT oHIalH-00pa30BaHUsA, COAEPKUT MHOTO HHTEPECHBIX
00pa3oBaTeNbHBIX KYpPCOB U BHUJICOJEKIIUHN ISl IIIKOJIBHUKOB, CTYICHTOB U YUUTEJICH.
EcTh HECKOJIBKO KypCOB 10 XUMHH.

12.  http://gotourl.ru/4800 (https://www.cas.org/)

Canit Chemical Abstract Service — camblif aBTOPUTETHBIH B MHPE XHMHHU
nH(OPMAITMOHHBIA HHTEPHET-pecypc (CalT TUTATHBIN).

13.  http://www.organic-chemistry.org/

[TopTan 1o opraHM4eCcKOr XUMHAU HA AHTJIMUCKOM SI3bIKE.
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14.  http://www.xumuk.ru

CaliT 0 XUMUU: KJIacCUYeCKue Y4eOHUKH, CIIPABOYHUKH, SHIUKIONEINH, TOUCK
OPraHUYECKUX U HEOPTaHWUYECKUX PEAKLIUM, COCTABICHUE YPABHEHNN PEAKIUN.

15.  http://orgchemlab.com/

Caiit, nOCBAMEHHBIN MPAKTHYECKON

4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHU
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KonTponb u orneHka pe3ynbTaToB 00yUeHHUs] OCYIIECTBIISICTCS MPENoaaBaTesieM
B IIpollecc€ TMPOBEACHUS MPAKTUYECKUX 3aHATUA U JIaDOpATOpPHBIX padoT,
TECTUPOBAHUS, @ TAKXKE BBINOJIHEHHUsS] OOYYaIOIUMUCS] WHAMBUAYAIbHBIX 33JaHUH,
IIPOEKTOB, HMCCIEAOBaHUN. Pe3ynbTarbl 0OyueHUs ONpeAessiorT, 4To OOydaroluecs
JNOJDKHBI 3HaTh, IIOHMMaTb W JEMOHCTPUPOBAaTh IO 3aBEPUICHUU H3YUYECHUS
TV CUUTUIUHBI.

Jist popMupoBaHuUsl, KOHTPOJS M OLEHKH pPE3yJbTaTOB OCBOECHHUS Y4eOHOM
JUCUUIUIMHBI MCHOJB3YETCd CUCTEMA OLEHOYHBIX MEPOINPUATUN, MPEACTABISIOIIAS
co00l KOMIUIEKC y4eOHBIX MEPONPUATHM, COTJIACOBAHHBIX C PE3yJIbTaTaMH 00y4YeHUs
u chopmynupoBaHHpix ¢ yderom @DPI'OC COO (mpeameTHbie pe3yJabTaThl 110
mucuurunae) u GI'OC CIIO.

T
Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pesyabrar 00y4enus HIIET OLECHOMHEBIX

MeponpusI THI
| | OcHoBHOe cogepxkaHne
1 ®opmyIHMpOBaTH
Pa3neu 1. OcHoBBI PMYJHP
0a30BbIe NOHATHA U
CTPOCHHS BelleCcTBA
3aKOHbI XUMHHU
1.1 | OK 01 CrpoeHue aToMOB Cocrasnars xummnueckue |1. Tect «CtpoeHune atomoB

XUMHWYCCKUX DJICMCHTOB q)OpMy.]'II)I COGI[I/IHeHI/Iﬁ B XUMHUYCCKUX DJICMCHTOB U

nu npnpona XHMI/I‘ICCKOﬁ COOTBCTCTBUU CO Hpnpona XI/IMI/I‘IGCKOI\/JI CBA3N)).
CBS3H CTEIEHBIO OKUCIECHUS 2. 3aga4yn Ha COCTaBJICHUE
XUMHYECKUX 3JIEMEHTOB, |XUMHYECKUX (OpMYyJ

NUCXOd U3 BAJICHTHOCTU U )IByxaTOMHI)IX COC}II/IHGHI/Iﬁ

U T.IL.).

3. 3aaHus Ha UCIIOJb30BaHHUE
XHUMHYECKOH CUMBOJIMKH U
Ha3BaHWUM COEIMHEHHNH 110

COI03a TEOPETUYECKOUN 1
MPUKIATHON XUMUU U
TPUBHUAIBHBIX HA3BAaHUW JUJIS

QJICKTPOOTPUIATCIBHOCTH (OKCI/I,ZLOB, CynL(pI/IIIOB, THAPHUIOB

HOMCHKIJIaTYyp€ MCKAYHAPOJHOT'O
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OK/IIK

Monayas/Pa3nen/Tema

PesyabTaTr 00yyeHus

THnbI OLEHOYHEIX
Meponpus THI

COCTaBJICHUS] XUMHUYECKUX
(hopmyJT ABYXaTOMHBIX
COeMHEHMH (OKCHIOB,
Cynb(UIO0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTaHUYECKUX
COCI[I/IHCHI/Iﬁ OTACJIIbHBIX KJIACCOB

1.2

OK 01
OK 02

[lepuoauueckuii 3aKOH U
tabmuma J{.U.
Meupeneena

XapakTepHu3oBaTh
XMMUYECKHE HJIEMEHTHI B
COOTBETCTBHH C UX
10JIO)KEHUEM B
IIEPUOINYECKON CHCTEME
XUMHNYCCKUX 3JICMCHTOB
J.N. Menneneena

1. Tect «MeTamnuueckue /
HEMeTaJlJINYECKHUE CBOMCTBA,
3JIEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XHUMHYECKHUX DJIIEMEHTOB B
COOTBETCTBUE C UX AIEKTPOHHBIM
CTPOEHUEM H MOJIOKEHHEM B
MEPUOUYECKON CUCTEME
XHUMHYECKHUX deMeHTOB JI. 1.
Menneneesay.

2. IlpakTryeckue 3alanus Ha
YCTaHOBJICHUE CBSI3U MEXKILY
CTPOCHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB ¥ IEPUOANYECKUM
H3MEHEHHEM CBOMCTB
XHMHYECKHX 3JIEMEHTOB U UX
COEJIUHEHHH B COOTBETCTBUH C
nonoxxenueM [lepuoanueckoit
CHCTEME.

3. I[IpakTrKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKUE 3aTaHUS HA
XapaKTEePU3AUI0 XUMHYECKUX
9JIEMEHTOB: «MeTainyeckue /
HEMETaJNIMISCKHUE CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K BJIEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX AIEKTPOHHBIM
CTPOEHUEM H MOJIOKEHHUEM B
MEePUOINYECKOIN CUcCTEME
XUMHYECKHUX DIIEMEHTOB

J.. MenneneeBay

Pa3znea 2. XumMuueckue
peakuuu

XapaKTepnsoBaTb THIIBI
XUMHYECCKHUX peaKum”l

KonTtpoabHnasi padora
«CTpoeHHe BellleCTBA U
XUMHYECKHE PeaKum

20




THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MeponpusiTHi
2.1 [ OK 01 Tunel XUMHYECKUX CocTaBisiTh peakiuu 1. 3amauu Ha cocTaBICHUE
OK 04 |peakiuii COCMHEHMUS, Pa3IOKEHUs, | YPABHEHUN pEeaKIUid:
oOMeHa, 3aMEeIICHUs, — COCJIMHEHMS, 3aMEICHUS,
OKHCJIUTENLHO- paznoxeHusi, 0OMeHa;
BOCCTaHOBUTEIBHBIE — OKUCJIUTENIBHO-
peakiuu BOCCTAHOBUTEIBHBIX PEAKIIH C
UCIIOJIb30BaHUEM METO/a
3JIEKTPOHHOTO OaliaHca.
2. 3a/lauyu Ha pacyeT MacChl
BEIIeCTBA UM 00bEMa
ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce Win 00bEMY
OJIHOTO U3 YYaCTBYIOIIUX B
pEaKLHH BELIECTB; PACUEThI
Macchl (00bEMa, KOJIMYeCTBa
BEIIECTBA) MPOAYKTOB PEAKIINH,
€CJIM OJIHO U3 BEIIECTB UMEET
npuMecu
2.2 DNEKTPOIUTHYECKAS CocTaBnaTh ypaBHEHUS 1. 3amaHus Ha cOCTaBIICHUE
JUCCOLIMAIMS M HOHHBINA |XUMHUYECKUX PEeaKIHU MOJIEKYJISIPHBIX U MOHHBIX
oOMeH HMOHHOI0 0OMEHa C peakuuii ¢ yyacTueM KHUCIIOT,
y4acTUEM OCHOBAaHHU U COJIEH,
HEOPraHUYECKHUX BEIIECTB |yCTAaHOBJICHUE N3MEHECHHUS
KHCJIOTHOCTH CPEJIBI
2. JIaboparopnas padota "Turbl
XUMHUYECKUX peakiuui"
3 Pa3nea 3. Ctpoenune u |HcciaenoBars crpoenne u|Konrponbnas padora

CBOMCTBA
HEOPraHu4eCKHX
BeIeCTB

CBOMCTBA
HEOPraHu4eCKHUX
BeIIeCTB

«CBOHCTBa HEOPraHHYECKUX
BeIIeCTB)»
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OK/IIK

Monayas/Pa3nen/Tema

PesyabTaTr 00yyeHus

THnbI OLEHOYHEIX
Meponpus THI

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa U
CTpOEHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEILIECTB UCXOJISI U3 UX
XUMHYECKOH (GOPMYIIBI HITH
COCTABJICHUE XUMHUYECKOU
(hopMyJTBI ICXOMIS U3 HA3BaHUS
BEIIECTBA 10 MEXKIYHAPOIHOM
WJIM TPUBHAIBHOMN
HOMEHKJIaType».

2. 3aauv Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMUYECKOTO
3JIeMEHTa (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3aganus 1Mo
KJIacCU(pUKalluu, HOMEHKJIAaType 1
XUMHYECKUM (popmyram
HEOPraHUYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONpEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOI
CBSI3U U THTIA KPUCTAININYECKON
pElIeTKH

3.2

OK 01
OK 02

Du3nKO-XNMHYECKIE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

YcTaHaBIMBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKUX CBOMCTB
HEOPraHUYECKHUX BEIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, & TAK)KE TUTIA
KPHUCTAIUTMYECKOMN
pemerku

1. Tect «OcobenHocTr
XUMHUYECKHUX CBOMCTB OKCHIOB,
KHUCJIOT, OCHOBaHUH, aM(pOTEpHBIX
TUAPOKCHUJIOB U COJIEH».

2. 3agaHus Ha COCTaBJICHUE
YpPaBHEHUN XUMHUUYECKUX PEaKIUi
C YYaCTHEM TMIPOCTHIX U CIIOKHBIX
HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHUYEeCKUX KHUCIIOT,
OCHOBaHU# M aM(OTEPHBIX
TUAPOKCHIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPHU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI TIOJTYUYEHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/laHus Ha
CBOMCTBA U MOJyYEHUE
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MeponpusiTHi
HEOPraHUYECKUX BEILECTB
3.3 | OK 01 Nnentudukanys Hccnenosath 1. IIpakTUKO-OpPUEHTUPOBAHHBIE
OK 02 |HeopraHuuecKux KaueCTBEHHbBIC PEAKIUN  |3aJaHUs M0 COCTABICHUIO
OK 04 |BemectB HEOPraHWYECKUX BEUIECTB |XMMUYECKUX PEAKIIUNA C y4aCTHUEM
HEOpPraHMYECKUX BEILECTB,
HCIIOJIb3YEMBIX JJIS UX
UICHTH(PUKAIIY.
2.JIabGoparopnas pabota:
“Unentuduxanus
HEOPraHUYECKUX BEIIECTB’
4 Pa3nea 4. Ctpoenune u |HcciaenoBars crpoenne u|Konrponbnas padora
CBOIICTBA CBOIICTBA Opranu4eckux («CTpoeHune u cBOMCTBA
OPraHu4eCKuX BeleCTB OpPraHM4eCcKHX BelecTB)
BeIeCTB
41 | OK 01 Knaccudukanus, Knaccudunuposars 1. 3aganus Ha cocTaBlIEeHHE
CTpOECHHE U OpraHMYEeCcKHe BEIIeCTBA B [HA3BaHUW OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEIMHEHUI IO TPUBUAIILHOW WJTH
OpPraHMYECKUX BEIIECTB |CTPOCHUEM MEXlyHapOIHOMN
CUCTEMATUYECKON HOMEHKJIAType.
2. 3ajaHus Ha COCTaBJIEHUE
HOJIHBIX U COKPAILEHHBIX
CTPYKTYPHBIX (hopMyIT
OpPraHUYECKUX BEILECTB
OTJICNbHBIX KJIACCOB.
3. 3aaum Ha onpezeneHue
npocreimen Gopmybt
OpPraHUYECKOI MOJIEKYJIbI, UCXOs
13 DJIEMEHTHOTO cocTana (B %)
4.2 | OK01 CBolicTBa OpraHMYecKuXx | Y CTAaHaBINBATh 1. 3anaHus Ha cOocTaBJIEHHE
OK 02 |coenuHeHui 3aBUCHUMOCTh (PU3HUKO- yYpaBHEHUH XMMUYECKUX peaKLuit
OK 04 XUMUYECKUX CBOMCTB C y4aCTHEM OPraHUYECKUX

OpTraHNYCCKUX BCIICCTB OT
CTPOCHUA MOJICKYJI

BEILIECTB HA OCHOBAaHUHU UX
COCTaBa M CTPOEHUS.

2. 3agaHus Ha COCTaBJICHUE
YpaBHEHUN XMMHUUYECKUX PEaKIIUH,
WUTFOCTPUPYIOMIUX XUMHYECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MIPOTEKAHUS TAHHBIX PEAKIINHA 1
TEHETUYECKOM CBS3U
OpPraHUYECKUX BELIECTB Pa3HbIX

23




THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MepOonpUATHH
KJIACCOB.
3. PacueTrHble 3a1a4u 11O
YPaBHEHUSM PEAKIUI C y4acTUEM
OpPraHMYECKUX BEILECTB.
4. JlaboparopHas pabota
“IIpeBparieHust OpraHu4eCcKUX
BELLECTB [IPU HarpeBaHuu"
4.3 | OK 01 Wnentuduxamnms Hccnenosath 1.IIpakTUKO-OpUEHTUPOBAaHHBIE
OK 02  |opraHnuyeckux BELIECTB, |KAUECTBEHHBIE PEAKIIUN  |3aJaHUs IO COCTABIICHUIO
OK 04 |ux 3HayeHue u OpraHUYeCKHUX XUMHYECKUX PEAKIUU C ydacTUEM
IPUMEHEHUE B OBITOBOW |COCTUHEHHI OTACTBHBIX |OPraHUYEeCKUX BEUIECTB, B T.4.
Y IIPOU3BOACTBEHHOM KJIacCOB UCIIOJIb3YEMBIX IS UX
JIESITEIbBHOCTH YEJIOBEKa UICHTU(HUKAIMA B OBITY U
IPOMBIIIIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanus opraHndecKux
COEIMHEHUH OTIENbHBIX KJIACCOB”
5 Pazneua 5. XapakTepu3oBaThb
Kunernyeckue n BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHUYECKHE |(aKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTEKAHUS XHMHYECKHX pPeaKIui
XHMHYECKHX peakuui
5 | OKO0l CKOpOCTb XMMMUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuii. XMUMHYECKOE |BIUSHUE KOHIIEHTpPAlMM  |TEOPETHUYECKUE 3aJaHus Ha
paBHOBECHE pearvpymoIrx BeIecTB U |aHaINU3 (PaKTOpPOB, BIUAIONIUX HA
TEMIEPaTypbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUECKON
XUMHYECKUX PEaKIui peakuuu. [Ipaktrko-
XapakTepu3oBaTh OpPUEHTUPOBAHHBIE 3aJaHUS Ha
BIIMSTHUE U3MEHEHUS IpUMEHeHne npuHuna Jle-
KOHLIEHTpauuu Bemlects, |lllaTenbe 11 HaXOXAECHUS
peakuuu cpeasl u HaIlpaBJICHUS CMEIIECHUS
TEeMIEpaTypbl HA paBHOBECHS] XUMUYECKON peaKkIuu
CMeIlleHne XUMHUYECKOT0 |M aHaiu3 (GaKTOPOB, BIUSIOMINX
paBHOBECHS Ha CMeIlleHue XUMUYECKOTO
paBHOBECHS
6 HccnenoBaTh MCTHHHBIE

Paspnen 6. PacTBopsl

PACTBOPHI € 321aHHBIMH
XapaKTepUCTHKAMU

24




THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MeponpusiTHi
6.1 | OK 01 [Tonsitue o pactBopax  |Paznuyars UCTUHHbBIE 1. 3ajaun Ha NPUTOTOBJIEHUE
OK 02 pacTBOPbI pacTBOPOB.
2. IIpaKkTHKO-OpUEHTUPOBAHHBIE
pacueTHbIe 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIC B OBITOBOM U
IIPOU3BOJCTBEHHOMN AESITEIbHOCTH
YyelioBeKa
6.2 | OK 01 UccnenoBanue croiictB |MccnenoBath Ghusuko- JlaGopaTopHas pabota
OK 04 |pacTBOpOB XUMHYECKHUE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
HCTUHHBIX PaCTBOPOB

Il | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJepPKaHMe (CoAep/KaHue TPUKIATHOTO MOLYJIs)

7 Paspnen 7. OuenuBath nocJjieacTeus |3ammra Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuei npogeccuoHaAIbHON
MPOU3BOJACTBEHHOMI NMPOU3BOACTBEHHOM JAesITeJIbHOCTH)
AesiTeJIbHOCTH AeITeJIbHOCTH YeJI0BeKa
YyeJ0BeKa (ORI (%3 70107040

JIKOJIOTHYECKOI
0e3omacHoCTH

OK 01
OK 02
OK 04
OK 07

XuMus B ObITY U
IIPOU3BOJCTBEHHOMN
NESITeIbHOCTH YEJI0BEKA

O11eHMBATh MTOCIEACTBUS
OLITOBOH U
MPOU3BOACTBEHHOMN
JIEITEILHOCTH YCI0BEKA C
MO3UIAMN DKOJIOTHUYECKOM
0e30IMacHOCTH

Keiic (c yuerom Oyayuieit
npodecCuoHaNTbHON
JESITEIbHOCTH)

Bo3MoxHBIE TEMBI KEHCOB:

1. IloTennenue kaumara u
BBICBOOOKICHHE T'a30BbIX
THJIPaTOB CO JIHA OKEaHa.

2. bynymue marepuanisl 171 aBUa-
, MAIIMHO- ¥ IPHOOPOCTPOCHHUSL.
3. HoBsle maTepuansl A
COJIHEUHBIX OaTapeil.

4. JIexapcTBa Ha OCHOBE
PacCTUTENBHBIX MpPEnapaToB
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