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Pabouas nporpamma yueOHOro mpeamera paspadoTaHa Ha OCHOBE TpeOOBaHUN

— OenepaabHOTO roCyJIapCTBEHHOTO 00pa3oBaTeNILHOTO CTaHJapTa CpeIHETro
npodeccuoransHOro 00pazoBanus o npodeccun 43.01.09. IToBap, koHIUTED

— @enepa’dbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa CpeIHero oO0mIero
o0pa3zoBaHus;

— @enepanabHOI 00pa30BaATEIBHON MPOrPAMMBI CPETHET0 00IIEro 00pa3oBaHHS

U C YYETOM

— Paboueit mporpammer Bocriutanus o npodeccuu 43.01.09. [Tosap, korauTEp

— Pexomenpganmii 1o peann3anuu cpenHero oOmiero o0pa3oBaHHs B IpeieiaX OCBOCHHUS
00pa3oBaTeNbHON IPOTPAMMBI CPETHETO MPO(PECCHOHATIEHOTO 00pa30BaHMUS;

— IlpumepHoit paboueil mporpaMMmbl 0O0IIE00Pa30BATEIBLHOTO MpeaMeTa «XUMUS» s
npodeccuoHanbHbIX 00pa30BaTEIbHBIX OPraHU3aIIH.
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOI'O IPEIMETA «XUMMS»

1.1. Mecto mpeamera B CTPYKType OCHOBHOI mpogdeccMoHa/bHOI 00pa3oBaTebHOI
NPOrpaMmblI

OO6meoOpa3oBaTenbHblil  npeaMeT  «XUMHS»  HU3ydaeTcss Ha  0a30BOM  ypOBHE B
00111e00pa30BaTEIbHOM IHMKJIE y4eOHOro TUTaHa OCHOBHOM NpodecCHOHAbHON 00pa3oBaTelbHON
nporpammsl podeccuu 43.01.09. TloBap, koHaUTED.

[lepuon oOyueHMsT © paclpeieieHHe IO CeMecTpaM OIpenenseT o0pa3oBaTenbHas
OpraHu3aIs CaMOCTOSATENIBHO, C YIETOM JIOTUKA (POPMUPOBAHUS MTPEIMETHBIX PE3yIbTATOB, OOIINX
U TMpo(heCCHOHAIBHBIX KOMIETEHIMH, MEXNPEAMETHBIX CBA3€d C APYrUMH JAUCHUIUIMHAMH
0011eo0pa3oBaTeaIbHOr0 U 00IENPOECCHOHATBFHOTO UKIIOB Y4eOHOTO TIIaHa.

1.2. Heau U miiaHupyeMblie pe3yabTaThbl OCBOCHHUS NPeaMeTa

1.2.1. lenu u 3apqa4m npeameTa

dopMupOBaHUE y CTYJIEHTOB MPEACTABICHUS O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHUpa KaK OCHOBBI NPHUHSATHUS PEIICHUN B KU3HEHHBIX M MPOM3BOACTBEHHBIX
CUTYaIlUsIX, OTBETCTBEHHOI'O MTOBEICHUS B IPUPOJHON Cpee.

3apaum npeamera:

1) chopmupoBaTh NOHMMAHHME 3aKOHOMEPHOCTEH IPOTEKAHHUS XUMHUYECKHX IMPOLECCOB U
ABJICHUM B OKpYKalOLIeW cpene, LEIOCTHOW HAYYHOM KapTUHbI MHpA, B3aWMOCBS3U H
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHHs COCTaBJIATH (POPMYIbl HEOPraHUYECKUX U OPraHUYEeCKHX BEIIECTB,
YpaBHEHUS XHMHUYECKHUX pEaKUud, OOBSICHATh UX CMBICI, WHTEPIPETUPOBATh PE3YNIbTAThI
XUMHUYECKHUX IKCIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEACHHS MPOCTEHIINX XUMHYECKHX OSKCIEPUMEHTAIbHBIX
UCCJIEIOBAaHUM ¢ COOIIOZEHMEM MpaBUil OE30MacCHOrO OOpalIeHHs ¢ BELIECTBAMH U JaOOPAaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS MCHOJIb30BaTh HMH(OPMALMIO XUMHYECKOIO XapakTepa U3 pa3InyHbIX
HCTOYHUKOB;

5) chopMupoBaTh yMEHHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOEH JEATENBHOCTH U XUMUYECKUX
HOPUPOHBIX, OBITOBBIX U POU3BOJICTBEHHBIX IPOLIECCOB;

6) copMHUpOBaTh MOHUMAaHHWE 3HAYMMOCTU JOCTHKEHHH XMMHMYECKOH HAyKH M TEXHOJIOIMH
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOJCTBEHHOMU cep.



1.2.2. Ilnanupyembie pe3yJbTaThbl 0OCBOeHHs 0011e00pa3oBaTebHOro npeamera B coorBercTBuu ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Kon n
HAHMEHOBaHMHE
popmMupyembIx
KOMIIeTeH Ui

IlnanupyemMble pe3yJbTaThl 0CBOECHHS NpeaMeTa

O01mue

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3aa4
pohecCHOHATBLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy10BOI0 BOCIUTAHMS:

- TOTOBHOCTb K TpPYAYy, OCO3HAHHE IEHHOCTH
MacTepcTBa, TpyAoooue;

- TOTOBHOCTH K AaKTHMBHOM JIE€SITEIILHOCTHU
TEXHOJIOTHYECKOH u COIIMAILHOM
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH,
IJJAHUPOBATh W CaMOCTOSTENIBHO BBIMOJIHATH
TaKyl0 JIeITeIbHOCTB;

- UHTEpeC K Pa3INYHbIM cdepam
poeCCHOHAIBHON JESTEIBHOCTH,
OnilaieHHe YHMBEPCAJIBHBIMH  Yy4eOHBIMH

NO3HABATEJIbLHBLIMM JAelCTBUSIMM:

a) 0a30Bble JJOrHYecKHe JeHCTBHS .

- CaMOCTOSITEIIEHO (dbopMynupoBaTh 51
aKTyaJlu3upoBaTh MpoOJieMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIN MNpPU3HAK WU
OCHOBAHUA IJIsd CpaBHCHI/IH, KJ'IaCCI/I(i)I/IKaHI/II/I nu
00001IeHHS;

- ONpenemnsiTh 1NN JeATEIbHOCTH, 3a/1aBaTh
napameTpbl U KpUTEPUHU UX JOCTHKECHHUS;

- BBISIBJIATH SaKOHOMepHOCTI/I 158 HpOTHBOpG‘II/ISI B
paccMaTpUBaEMbIX SIBJICHUSX;

- BHOCHUTH KOppeKTI/IBI)I B JACATCIIbHOCTD,
OIIEHUBATh COOTBETCTBHUE PE3YyJIbTATOB LEISM,
OIICHHUBATH pI/ICKI/I HOCHG}ICTBI/Iﬁ ACATCIIBHOCTH,

- pa3BUBaThb KpPEATUBHOE MBILUIEHUE MPHU
peHIeHI/II/I JKN3HCHHBIX HpO6J’I€M

0) 0a30BbIe HCCJIE0BATEILCKHE TeliCTBHS:

IIpeameTHbIe
- BIAACTh CHCTEMOM XHMMHYECKHUX 3HAHHH, KOTOpas BKIIOYACT:
OCHOBOIIOJIAraroIne OHSATHSA (XMMUYECKHI DJIEMEHT, aTom,

BIICKTPOHHAsI 000JI0UKa aTOMa, S-, P-, 0-3JIEKTPOHHBIE OPOUTATIH aTOMOB,
MOH, MOJEKYJa, BaJ€HTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTEIEHb
OKHUCJICHHs, XMMUYECKasi CBS3b, MOJb, MOJIIpDHAas Macca, MOJISIPHBIN
0o0beM, yIJIepoaHbI CKeneT, (YHKIUOHAJIbHAs TIpylma, pajgukai,
WU30MEPHsI, U30MEPBI, TOMOJIOTUYECKUHN DPsIZl, TOMOJIOTH, YIJIE€BOIOPOABbI,
KHUCJIOPOJI- M a30TCOJIEpIKAIE€ COEIMHEHUs, OMOJIOTUYECKU aKTHUBHBIC
BellecTBa (YIaeBObl, )KUPbI, OCNKH), MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS, KPUCTAININYECKasl PEIIeTKa,
TUIIBI XUMUYECKUX peakil (OKUCIUTEIbHO-BOCCTAHOBUTEINIBHBIE, IK30-1
SHJIOTEPMHUUYECKHE, pPEeaKlid MOHHOTO 0OMEHa), pacTBOp, IJIEKTPOIIHTEHI,
HEDJIEKTPOJIUTBI,  VIEKTPOJUTHYECKAsT  JUCCOLMALUSA, OKHUCIIUTEINb,
BOCCTAHOBUTENIb, CKOPOCTb XUMHUYECKOW peakluuu, XHUMHUYECKOEe
paBHOBECHE), TEOPUM M 3aKOHBI (TEOpHUsS XUMHUYECKOTO CTPOEHHS
opranuueckux BemiecTB A.M. BytiepoBa, Teopusi 3J€KTPOIUTUYECKOM
aucconyanuu, nepuoauyeckuii 3akoH .M. Menneneesa, 3akoH
COXpaHEHMsI Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUI S3bIK XUMHH,
(dakToJIOrMUECKUEe CBEJEHHUS O CBOICTBaX, COCTaBe, IOJIyUEHUH U
0€30MacHOM  HCIIOJIb30BAHMM  BaXXHEMIIMX  HEOPraHUYECKUX U
OpPraHMYECKHUX BEIIECTB B OBITY M MPaKTHUECKOW JEeSATETbHOCTH
YEJI0BEKa;

- YMETb BBISIBJIATH XapaKTEpHbIE NMPU3HAKU U B3aMMOCBA3b M3YYEHHBIX
MOHSTUM, TPUMEHSITh COOTBETCTBYIOIIUE TMOHATHS TPU ONUCAHHUU
CTPOEHHUS U CBOMCTB HEOPraHMYECKMX M OPraHMYECKHX BEILECTB U UX
MpPEeBpaleHU; BBISIBIATH B3aUMOCBSI3b XMMHUYECKHX 3HAaHMM C
NOHATUSMM W TPEACTABICHUSAMH  JIPYTMX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMEThb MWCNOJIb30BaTh HAMMEHOBAHUS XMMHUYECKUX COEAMHEHHN




- BJIAJIETh HaBBbIKAMU yueOHo-
HCCIIEI0BATEIbCKON u IIPOEKTHOMN
NeSITeIbHOCTH, HaBbIKAMHU paspelieHus
npo0Jem;

- BBIABJIATH NPUYMHHO-CIICICTBCHHBIE CBA3M U
aKTyaJIM3UpOBaTh 3a7ady, BBIJBUraTb TUIIOTE3Y
€e peUICHMs, HaxOOUTb apryMEeHTbl JJIA
JI0Ka3aTesIbCTBA CBOUX YTBEP)KICHMM, 3a1aBaThb
IapaMeTpsl U KPUTEPUU PELICHHUS;

- QHAJIM3UPOBATH IIOJIYYEHHBIE B XOJE PEIICHUS
3aJa4l pe3ysbTaTbl, KDUTUYECKH OLICHUBATH MX
JIOCTOBEPHOCTB, IPOTHO3UPOBATh HW3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETb IEPEHOCUTH 3HAHUSA B II03HABATEIbHYIO
U TIPAKTHYECKYI0 00JaCTH )KU3HEACATEIbHOCTH;
- yMETb HHTErpUpOBaTh 3HAHHUS N3 Pa3HBIX
HpPEIMETHBIX 00JIacTel;

- BBIABUIATb  HOBBIE  UJEH,
OPHUTMHAJIBHBIE MOIXO0/IbI U PELICHUS;
- CIOCOOHOCTH MX MCIIOJIb30BAaHUS B
ITO3HABATEJILHON U COLIMAIIBHOW MTPAKTHKE

npeaiaraTh

MEXIYHapOJAHOIO COK03a TEOPETHYECKOM M IPUKIAJZHOM XUMUU H
TPUBUAIBHBIE HA3BaHMs BaXXHEMIINMX BELIECTB (ITWJIEH, alETHIIEH,
rIULepuH, GeHou, GpopManbierus], yKCycHas KUCIO0Ta, IIIUIHMH, YTapHbIi
ra3, yrJIGKUCIBIA Ia3, aMMHUaK, TallleHas W3BECThb, HEralleHas W3BECTb,
NUTHbEBAs COJA W APYTUX), COCTAaBJIATh (POPMYJIbl HEOPraHUYECKUX U
OpPraHMYeCKHUX BEIIECTB, YPAaBHEHUS XUMHUECKUX PEaKIUi, 0OBICHATH
UX CMBICI; IOATBEPKIATh XapaKTePHbIE XUMUYECKUE CBONCTBA BEILECTB
COOTBETCTBYIOIIIMMHU  JKCIIEPUMEHTAaMHU W 3allUCAMM  YPaBHECHUU
XUMHUYECKHUX PEAKIIM;

- YMETh YCTaHABIIMBATh IPUHAIJICKHOCTh U3YYEHHBIX HEOPTAHUYECKUX U
OpraHMYECKHX BELIECTB K OIpPENEICHHBIM KjaccaM U IpynmaM
COCIMHEHUM, XapaKTepU30BaTb HMX COCTaB M BAKHEWINHME CBOMCTBA;

OMpeAensaTh BUAbl XUMHUYECKHMX CBs3ed (KOBaJIeHTHas, WOHHas,
METAJIJIIMYECKasd, BOI[OpOZIHaSI), THUIIbI KPUCTAINIMYCCKUX  PCHICTOK
BEIIECTB; KIacCU(PUIIMPOBATh XUMUUECKUE PEAKIINU;

- copMHUpOBaTh TMPEACTABICHUS: O XHUMHYECKOM COCTaBIISIONICH

€CTECTBEHHOHAYYHOM KapTUHBI MHpa, POJIM XUMHUU B MO3HAHUU SIBJICHUN
npuposl, B (OPMHPOBAHUM MBINUICHUS W KYJIbTYPhl JIUYHOCTH, €€
(GYHKIIMOHAJIbHOW  TpaMOTHOCTH,  HEOOXOIMMOM A pelleHus
NPAaKTUYECKUX 3aJad M HKOJOTHYECKH OOOCHOBAHHOI'O OTHOIIEHUS K
CBOEMY 3/I0pPOBBIO M IPUPOJHOM CpPEAE;

- YMETh NMPOBOANUTH PACUEThl 0 XUMHUYECKUM (PopMysiaM U ypaBHEHUSIM
XUMHYECKHX pEeaKIi C HWCIOJh30BaHUEM (PU3MUECKUX BEIMYHH,
XapaKTepU3yIOIUX BEIIECTBA C KOJWYECTBEHHONW CTOPOHBI: Macchl,
oO0bemMa (HOpPMajbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA;
UCMOJIb30BaTh CUCTEMHbIE XUMUUECKUE 3HAHMS Ul NPUHATHS pEeIIeHUH
B KOHKPETHBIX KU3HEHHBIX CHTYaIlUSX, CBA3aHHBIX C BEIIECTBAMH U WX
IpUMEHEHHEM

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
Cpe/ICTBa TMOUCKA,
aHajanu3a u
WHTEPIPETAINHI

B 00s1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHHU,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKd W OOILECTBEHHOW MNpPaKTHUKH,
OCHOBaHHOT'O Ha Jasore KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOEr0 MecTa B

- YMETh IUIAHUPOBATh W BBINOJHATD XUMHUUYECKUHA OKCIIEPUMEHT
(mpeBpallleHusi OpraHMYECKUX BEIIECTB IPH HarpeBaHUM, IOJIy4YEeHHE
JTUJICHA M U3Y4YEHUE €ro CBOMCTB, KAa4ECTBEHHBIE pEaKIUU Ha
albJIETHIbI, KpaxMajl, YKCYCHYIO KHUCIIOTY; JeHaTypauusi OelKoB IpH
HArpeBaHUU, I[BETHBIC PEAKIUU OENKOB; MPOBOAUTH PEAKIIUA HOHHOTO
oOMeHa, OIpeNieNsTh Cpeay BOJHBIX PAacTBOPOB, KAUYECTBEHHBIE PEAKIINH




uHpopmanuu u
UH(POPMALIOHHbIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a/1a4
npodecCuOHATBHON
JeSITeTbHOCTH

MOJIMKYJIbTYPHOM MHUPE;
- COBEPILIECHCTBOBAHUE SI3BIKOBOM 51
YUTATENbCKOM  KYJIbTYpbl  Kak  CpEICTBa
BSaHMOI[efICTBHH MCXKAY JIOAbMU W I1IO3HAHUA
MHUpa;

- OCO3HAHUE LICHHOCTH HAay4YHOMU JEATEIIBHOCTH,

TFOTOBHOCTh  OCYLIECTBIISITH  IPOEKTHYKO U
UCCIIEI0BATEIbCKYIO JESITENIbHOCTD
UH/UBUYaJIbHO U B TPYIIIIE;

OsilaileHHe YHMBEpPCAJIBHBIMH  Y4eOHBIMH

NMO3HABATEJIbHbIMHU AeHCTBUIMMU:

B) padora ¢ nnpopmanueii:

- BJIQJIETh HaBBIKAMH MOJIy4eHUs WH(POpMAIUU
N3 UCTOYHHUKOB PA3HBIX THIIOB, CaAMOCTOATCIbHO
OCYIIECTBIISATh TIOUCK, aHAJIU3, CUCTEMATH3AIIIO
U MHTEPHpPETauuio HHPOpMAIUMU pa3IMYHbIX
BUJIOB U (hOpM IpeCcTaBICHUS;

- CO37aBaTh TEKCTHl B Pa3JIMYHBIX (hopMaTax C
y4e€TOM Ha3HaueHus HHGOpMalUU U LEIeBOU
ayIUTOpUU, BHIOMpas ONTHUMAIBHYIO (opMy
MNpEaACTaBJICHUA U BU3yaJIM3alllu,

- OILICHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh
uH(pOpMallii, €€ COOTBETCTBHE IIPaBOBBIM U
MOPAJIbHO-3TUYECKUM HOPMaM;

- UCIOJI30BaTh CPEACTBA MH(POPMAIMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJOTUH B pELIEHUU

KOTHUTHBHBIX, KOMMYHUKATHUBHBIX u
OpPraHM3aIlMOHHBIX 3a7ad C COOJIIOJIeHHEM
TpeOoBaHU 3PrOHOMUKH, TEXHHUKHU

0€301aCHOCTH, TUTHEHBI, pecypcocOepexeHus,
NPaBOBBIX W OTHYECKUX  HOPM,  HOPM
nH(OPMAIIMOHHON 06€30MaCHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopManuu, HHHOPMAIIMOHHON 0€3011aCHOCTH

Ha cyibdaT-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHHSI; pelIaTh
AKCIIEpUMEHTANIbHBIE 337a4uu no TeMam "Metamisl" u "Hemeramisl") B
COOTBETCTBUU C IPABWJIAMHU TEXHUKU O€30MaCHOCTU IpU OOpallleHUuu C
BEIIECTBAMH U JIA0OpAaTOPHBIM  OOOPYAOBaHHUEM; MPEICTABISTH
pe3yNbTaThl XUMUYECKOTO IKCIEpPUMEHTa B (GopMe 3alucu ypaBHEHHA
COOTBETCTBYIOIIUX peaKIuid ¥ (HOPMYIHPOBATH BBEIBOJBI HA OCHOBE ATUX
pe3yJbTaTOB;

- YMETh AHAIU3UPOBATh XUMHYECKYI0 WH(OPMAIHIO, MOIyYaeMyI0 M3
pa3HbIX UCTOYHUKOB (CPEJICTB MAacCOBOW MH(OpMAIINH, ceTh IHTepHET U

JpyTHe);

- BIQJIETh OCHOBHBIMM METOJIaMM HAay4HOTO TII03HAHMs BELIECTB U
XUMHUYECKUX SIBICHUH (HaONIOEeHUEe, U3MEpEHHE, JKCIEPHUMEHT,
MOJICIIUPOBAHHUE);

- YMCTb MPOBOAUTH PACUYCTHI [10 XUMHUYCCKUM Q)opMynaM N YPAaBHCHUAM
XUMHNYCCKHX peaKHI/Iﬁ C HCIIOJIB30BaHHUCM CI)I/ISI/I‘ICCKI/IX BCJINYHH,
XapaKTCpU3yromux BEOIECTBa C KOJHNYCCTBCHHOM CTOPOHBI: MAacCCHI,
obbeMa (HOpMaJ'IBHBIe YCJ'IOBI/IH) ra3os, KOJIN4YCCTBa  BCHICCTBA,
HCIIOJIB30BATh CUCTCMHBIC XUMHWYCCKUC 3HAHUA AJId IMPHUHATHA peHICHI/Iﬁ
B KOHKPETHBIX KM3HCHHBLIX CHTYyallUAX, CBA3AHHLIX C BCHICCTBAMU U HUX
MMPUMCHCHUCM




JIMYHOCTH,

OK 04. D¢ddexTuBHO
B3aUMO/ICHICTBOBATH
U paboTath B
KOJIJICKTHBE U
KOMaH/J1e

- TOTOBHOCTD K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIAJICHUC HaBEIKAMH yaeOHo-
HCCIIEIOBATENIbCKOM, MPOEKTHOM M COLUAIbHOU
JIeSTCIIEHOCTH;

OsJaanenue YHHBEpPCAJIbHbIMH
KOMMYHUKATHBHBIMU J1eHCTBUAMM:

0) coBMecTHAasl AeATEJbHOCTD.

- TOHUMAaTh M UCIOJIb30BaTh IPEUMYIIECTBA
KOMaHJHOW ¥ MHJIMBUYaJIbHOU paboThI;

- IPUHUMATh 1I€JIM COBMECTHOW JESITEIILHOCTH,
OpraHU30BBIBaTh W KOOPJAMHHUPOBATH JACHCTBUS
10 €€ JOCTHKCHUIO: COCTABIIATh IJIaH JCHCTBUM,
pacmpenensiTh pojdd C  Y4eTOM  MHEHUU
YYaCTHHKOB o0cyxaaTh pe3yiabTaThl
COBMECTHOM pabOTHI;

- KOOpDIWHUPOBATh W BBHIMIOJHATH PabOTy B
YCIOBHSIX  PEaJIbHOTO, BUPTYaJILHOTO u
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYHICCTBJSATh TO3UTHUBHOE CTPATETUUYECKOE
MOBEJICHUE B PA3JIMUHBIX CUTYyalUsX, POSBIATH

TBOPYECTBO " BOOOpakeHue, OBbITh
MHUIMATHBHBIM
Osiagenne YHUBepPCAJIbHBIMU

peryJisiTUBHBIMH 1€ CTBUSIMU:

') NPUHATHE ce0s1 U IPYTUX JI0/Ieii:

- TpPUHUMATh MOTHBBI M apryMEHTBI JAPYTUX
JIFOJICH TP aHAITN3€e PE3yJIbTATOB JICATEITIBHOCTH;
- TpU3HABAaTh CBOE MpPaBO M TMPaBO APYTUX
JIFOJIeH Ha OITHUOKY;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C
TTO3UIUH JIPYTOT'0 YCIIOBEKA;

- yYMeTh IUIJAHUPOBaTh M BBINOJHATH XUMHYECKUH HKCIICPUMEHT
(mpeBpallleHusi OPraHMYECKUX BEIIECTB IPH HArpeBaHHUM, IOJIy4YECHUE
STUJIEHA M HW3YyYEHHUE €ro CBOMCTB, KAa4yeCTBEHHbIC pEAKIUMU Ha
aNbJIEeTUIbl, KpaxMmall, YKCYCHYIO KHUCIIOTY; JeHaTypanusi OelKOB MpH
HarpeBaHUM, LIBETHbIC PEAKIIMU OEIKOB; MPOBOAUTH PEAKIIMH HOHHOTO
oOMeHa, OoIpeNessaTh Cpeay BOJIHBIX PAaCTBOPOB, KAYECTBEHHBIE PEAKIIMU
Ha cyibdaT-, KapOOHAT- U XJIOPHU/I-aHHUOHBI, HA KATHOH aMMOHHSI; peliaTh
AKCIIEpUMEHTAJIbHBIE 33a4yu o TemMaMm "Metamiel" u "Hemeramisl") B
COOTBETCTBUU C TNPABWJIAMHU TEXHUKU O€30MMACHOCTH TIpH OOpaIleHuu ¢
BelIeCTBAMH U JIa0OpaTOPHBIM  00OpYAOBaHHUEM; MPEICTaBIAThH
pe3ynbTaThl XMMHYECKOTO SKCIEpUMEHTa B (OpMe 3amuch ypaBHEHUU
COOTBETCTBYIOIIUX peakuuid ¥ (OpMYIUPOBATh BBHIBOJBI HA OCHOBE TUX
pe3yJIbTaToB




OK 07.
CopelicTBOBATH
COXPaHEHHUIO
OKpY>Karollel Cpeibl,
pecypcocOepeKeHHUIO,
MPUMEHSTH 3HAHUS
00 3MeHeHUHn
KITUMAaTa, IPUHIIAIIBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,

3 pexTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUIX

B 00J1acTH YK0JI0rHYeCKOr0 BOCIIUTAHHUS

- c(OPMHPOBAHHOCTH IKOJIOTHYECKOMN
KYJbTYpbl, TOHUMAaHHWE BIHMSHUS COLUAIBHO-
HPKOHOMHYECKUX IMPOIECCOB HAa  COCTOSIHHE
NPUPOJHONH M COIHAIBHOW CpENbl, OCO3HAHHE
r7100aIbHOTO xapakrepa IKOJIOTHYECKUX
npo0Jem;

- IUIAHUPOBAHUE U OCYILECTBIECHUE JAECHCTBUU B
OKpYKalollle cpelle Ha OCHOBE 3HAHUA LieJieh
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUITHE JACUCTBUM, NPUHOCSIIMX
BpEJl OKPYKAIOIIEH Cpee;

- yMEHHE MPOTHO3UPOBATH HEOIATOMPHUITHBIE
JKOJIOTHYCCKHE IMOCJICICTBUS
NPEANPUHUMAEMBIX JIEUCTBUM, MPEIOTBpaIIATh
HX;

- paciupenue OITbITa
AKOJIOTMYECKOW HAIPaBJIEHHOCTH;
- OBJIQJICHUE HAaBbIKAMU Y4EOHO-
HCCIIEIOBATENILCKOM, IPOEKTHOM U COLIMATIbHOM
JIeSITCILHOCTH;

ACATCIIBHOCTH

- chopmMupoBaTh MPEACTABICHUSA: O XHMHYECKOH COCTABISIOIICH
€CTeCTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XMMHUU B TTO3HAHUU SIBJICHUN
OpUposbl, B (OPMUPOBAHUHM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIMOHATBHONH  TPAaMOTHOCTH,  HEOOXOAWMOW Uil  pELICHHSA
NPAaKTHYECKUX 337a4 M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3/10pOBbIO U IPUPOIHOM Cpene;

- yMeTb COONIoaTh MpaBWJIa SKOJIOTHUECKH  IIeJIecCO00pa3sHoro
NOBEJCHUS B OBITY W TPYAOBOW JEATEIBHOCTH B LEIAX COXPAaHCHHS
CBOETO 3JI0POBbS M OKpYXKAlOUIeH NPUPOIHON Cpelbl; YYUTHIBAThH
OTaCHOCTh BO3/ICHCTBUS HA )KUBBIC OPTaHU3MBI OIIPECIICHHBIX BEIECTB,
MOHUMAasi CMBICII ITOKA3aTellsl MPeIeIbHOM JIOMyCTUMOM KOHLIEHTPAaLUH




2. CTPYKTYPA U COAEP KAHUE OBHIEOBPA3OBATEJIBHOI'O IPEJIMETA
«XHUMUSA»

2.1. O0beM npeamera U BUABI y4eOHO# padoThl

O0BeM yuebHOro npeaMera Bcero akaieMiuueckux 4acoB
OO6mmas Tpyno€MKOCTh Y4eOHOTO IIpeMeTa 144
B TOM YHCJIC
Bo B3aumMopeiicTBuY ¢ penoaBaTenemM 144
B TOM YHCJIC
JIEKINH, YPOKH 54
IIPAKTUYECKUE 3aHITHSI 84
CamocrosTenpHas paboTa 00yJaronuxcst 0
ITpomesxyTouHas arrectanus (3K3aMeH) 6
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2.2. TeMaTH4yecKMi IJIAH U COJAEpPKAHMeE NpeaIMeTa

KonunuectBo B ToMm uncne
aKaJIeMUYECKUX
Howmep HanmenoBanue 4acoB BO dopmupyemble
Conepxanue yueOHOro MaTepuaa . CP
ypoka paszena, TEMbI B3aumogencteuu | JI, YP 113 KOMIIETEHLIUU
c
MperoiaBaTesieM
Pazgen 1. OcHOBBI CTPOEHUS BelleCTBA
1-2 | Ctpoenue aToMOB CoBpeMeHHast MOJIeIb CTPOEHHUS aToMa. 2 2
XUMHYECKHUX CHUMBOJIMYECKU A3bIK XUMUHU. XUMUYECKUN
AJIEMEHTOB M MPUPOJA | DJIEMEHT. DJIEKTPOHHAs! KOH(UTypalus aToma.
XUMHUYECKOHN CBSI3H Krnaccudukanus Xumudeckux 31eMeHToB (s-, p-,
3-4 | CtpoeHue aToMOB d-anemeHTbI). BaneHTHBIE AIEKTPOHBI. 2 2
XUMHYECKHUX BanenTtHocTh. DnekTpoHHas mpupoaa
SJIEMEHTOB ¥ [IPUPOJIa | XUMHUYECKOH CBA3U. DIEKTPOOTPHLATEIBHOCTb.
XUMHUYECKOHN CBS3H Bunel xumudeckoi cBs3u (KOBaJICHTHAs,
MOHHAs1, METAUTMYECKAsl, BOJIOPOIHAS) U
CrocoObI e 00pa3oBaHUs.
5-6 | [lpakTHuYeckoe Pemenue 3alaHui Ha HCIIOJIb30BaHUE 2 2
3aHsTHe Nel. XUMHUYECKOH CHUMBOJIMKHI u Ha3BaHUU
«Pemenue 3agau» COECIMHEHU I o HOMEHKJIAType OK 01
MEXJIYHAPOJAHOTO COI03a TEOPETUYECKOH U
MPUKIATHON XVMHW W TPUBUAIBHBIX Ha3BaHUU
JUIE  COCTaBJICHMS  XMMHUYECKUX  (hopmyn
JIBYXaTOMHBIX COCIMHEHUH (oxcumoB,
Cynb(pUIOB, THUAPUIOB M T.OI.) U JPYIHX
HEOPTaHMYECKUX  COEIWHEHWH  OTAEIhHBIX
KJIaCCOB.

[IpakTrueckue 3a1aHusl Ha YCTAHOBJICHUE CBSA3U
MEK1y CTPOEHUEM aTOMOB XUMUYECKUX
3JIEMEHTOB M IEPUOANYECKUM U3MEHEHUEM
CBOMCTB XMMHUUYECKUX DJIEMEHTOB U UX
COEIMHEHNH B COOTBETCTBHH C TTOJ0KEHUEM
[leproanuecKkoi CUCTEMBI.
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7-8

[leproanueckuii 3aK0H
u tabauua J[.1.
Menneneena

[lepuoanueckas cucteMa XMMHUYECKUX
anemenToB .M. MenneneeBa. ®u3ndecKuii
cmbici Ilepuoanueckoro 3akona /I.1.
MenpneneeBa. 3aKOHOMEPHOCTH U3MECHECHHS
CBOMCTB XUMUYECKHX DJIEMEHTOB, 00pa3yeMbIX
MMM MPOCTBIX U CJIIOKHBIX BEIIIECTB B
COOTBETCTBUH C MOJIOKCHUEM XUMHUYSCKOIO
aneMeHTa B [lepuoguueckoii cucreme.
MupoB033peHUYECKOE U HAyYHOE 3HAYCHUE
[Tepuonuueckoro 3akona /[.1. Menaeneena.
[Ipornosst .. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJIEMEHTOB.

Perrenue nmpakTuko-OpruEeHTUPOBAHHBIX
TEOPETHYECKUX 3aJaHUl Ha XapaKTepU3aIuio
XHMHYECKUX 3JIEMEHTOB «MeTaiinuecKue /
HEMETAUIMYECKUE CBOMCTBA,
AIEKTPOOTPHUIATEIIBHOCTh XUMUYECKUX
AJIEMEHTOB B COOTBETCTBHH C MX JJICKTPOHHBIM
CTPOCHUEM U TOJO0KEHUEM B MIEPUOTNIECCKOMN
CHCTEME XMMHYECKHUX daeMeHToB J[. 1.
Menpenaeenay.

OK 01
OK 02

Pasznen

2. XumMuyeckne peakiumn

9-10

TuIel XUMHUYECKUX
peaxkuuii

Knaccudukanms v TUIIBI XUMHUYECKUX PEAKITUH C
y4aCTUEM HEOPTraHUYECKUX BEILIECTB.
CocraBieHne ypaBHEHUHN peakluii cOeIMHEHuS,
pa3noXKeHus, 3aMelleHus, OOMeHa, B T.4.
peaKuuii rOpeHus, OKUCIEHUA-BOCCTAHOBIICHHUS.
YpaBHEHUS OKUCIIEHUSI-BOCCTAHOBIICHUS.
Crenens okucieHus. OKUCINTENb U
BoccTaHOBUTENL. COCTaBIEHUE U YpPAaBHUBAHUE
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
METOJIOM 3JIEKTPOHHOTO OanaHca.
OKHCIIUTENTEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU B
MIPUPOJE, TPOU3BOJICTBEHHBIX IIPOLIECCaX U
KU3HEJECATEIIbHOCTH OPraHN3MOB.

OK 01
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11-12

IIpakTH4eckoe
3ansaTue Ne2.
«THUIIBI XUMHUYECKHUX
peakuuii»

CocraBiieHne ypaBHEHUHN peakliMii COeIMHEHUS,
pas3ioKeHus, 3aMelleHns, OOMeHa. Y paBHEHUS
peaKIuii TOpeHusi, HOHHOTO 0OMEeHa, OKUCIICHUSI-
BOCCTAHOBJICHUA. PacueT KoaMuecTBEeHHBIX
XapaKTEPUCTUK UCXOHBIX BELIECTB U IIPOYKTOB
peakiuu. PacueT KoaMuecTBEHHBIX
XapaKTEPUCTHUK MPOAYKTA pEaKLIMH COEINHEHUS,
€CJIM OJIHO U3 BELECTB JaHO B U30bITKE W/WIH
COJIEPKUT IpuMecu. Pacuer maccoBoil uiun
00BEMHOM JI0JIM BBIX0/1a MPOYKTA PEAKLIUU
COEIMHEHUS OT TEOPETHUUECKH BO3MOXKHOTO.
Pacuer 00beMHBIX OTHOILIEHUI ra3oB. Pacuer
Macchl (00BbEM, KOJTMYECTBO BEIIECTBA) MPOAYKTA
peaKIMy, €CIIM OJHO U3 BELIECTB J1aHO B BUJIE
pacTBOpa € ONMPEAEIEHHOW MacCOBOM J0JIEH
PacTBOPEHHOI'O BEILECTBA.

13-14

IIpakTH4eckoe
3anaTue Ne3.
«THUIIBI XUMHUYECKIX
peaxkuuii»

YpaBHEHUS OKHCIICHUSI-BOCCTAHOBIICHHUS.
CreneHb okucieHus. OKUCINTENb U
BOCCTaHOBUTENh. OKUCIMTEILHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B IPUPOJIE,
MIPOM3BOJICTBEHHBIX MPOIIECCaX U
KU3ZHENESITEIIbBHOCTH OPTraHNU3MOB.
OKHCIUTEITBHO-BOCCTAHOBUTEIBHEIN ITOTSHITAAI
cpenbl. CocTaBi€HUE U ypaBHUBAHUE
OKHCITUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIHIl
METOJIOM 3JIEKTPOHHOTO OanaHnca. TunuyHsie
HEOPTraHUYECKHE OKUCIUTETH U
BOCCTAHOBUTEH. DNEKTPOJIU3 PACTBOPOB U
pacIuIaBoB COJICH.

15-16

DNEKTPOTUTHYECKAS
IUCCOLMAIAS U
WOHHBIA 0OMEH

Teopust 2MEKTPOIUTHUECKOMN TUCCOLMALINN.
Peakmun nonnoro ooMena. CoctaBieHue
peakiuii HFOHHOTro 0OMeHa IMyTeM COCTaBIICHUS
UX TOJIHBIX U COKPALIEHHBIX HOHHBIX
ypaBHeHUN. ['naponus coneil. 3HaueHue
THIpOJIn3a B OMOJOTHYECKMX 0OMEHHBIX

OK 01
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npoueccax. [Ipumenenue rugpoinsa B
MIPOMBIIIIIEHHOCTH.

17-18 | Jlabopamopnas HccnenoBanue cpeapl pacTBOPOB COJIEH,
paooma Nel. 00pa30BaHHBIX CUJIBHBIMU U CJIA0BIMU
«Peakuuu ruponusa» | IPOTOJIUTAMH, U UX pPEaKLUi ¢ pacTBOpaMu

1ieno4yu u kapOonara Hatpus. CocraBieHue
peaKkuuii ruIposIn3a COoJIen.

19-20 | KonrpoabHas padora
Nel

Pa3nea 3. CTpoeHue M CBOIiCTBAa HEOPraHUYECKHUX BellecTB

21-22 | Knaccudukamus, [Ipeamer HEOPraHUYeCKOU XUMUH.
HOMEHKJIaTypa U Knaccudukanuss HEOPraHWYECKHX  BEIIECTB.
CTpOEHUE IIpocteie u cnoxHble BemecTBa. OCHOBHBIE
HEOPraHUYECKUX KJIaCChl CJIOKHBIX BEIIECTB (okcunpl,
BEIIIECTB TMJIPOKCUABI, KHUCIOTBI, coiu). B3aumocs3pb

HEOpPraHUYECKUX BEIIIECTB. ArperaTHble

COCTOsIHMSL  BelecTBa. Kpucramumyeckue U

amop(¢Hble BelecTBa. THUIBI KPUCTAIUIMUECKUX

pelmeTok (aToMHasi, MOJEKYJsipHas, HOHHas,

MeTaJlIn4eckasi). 3aBUCHUMOCTh  (PU3MYECKHX

CBOMCTB BEIECTBA OT THUIIA KPUCTAIUIMUECKOMN

PELIEeTKH. 3aBUCUMOCTh XUMHYECKON OK 01
AKTUBHOCTH BEILLIECTB OT BUJA XUMUYECKOU CBA3U

U THUNA KPUCTAUIMYECKOW pemeTku. lIpuanubl OK 02
MHOTr000pa3usi BelEeCTB.

23-24 | IlpakTHYeckoe Homenknarypa HEOpraHmyecKux BEIIeCTB:
3ansTue Ned. Ha3BaHME BELIECTBA UCXOS U3 UX XUMUYECKON
«Knaccuduxarnmus, (hopMyJIbI UJT COCTaBICHUE XUMUYECKON
HOMEHKJIaTypa U (opMyIIbI HCXO/IS U3 Ha3BaHUS BEILIECTBA O
CTPOCHHE mexayHapoanoit (MIOITAK) wiu TpuBnanbHoM
HEOPraHUYECKUX HOMEHKJIATYypE.

BEILIECTB) Pemenne NPAKTUYECKUX 3a/laHAN o

25-26 | IlpakTHyeckoe KJaccu(UKalMU, HOMEHKIATYpe U XUMHUYECKUM
3aHsiTHe Ne5. bopmyiam HEOPraHUYECKUX BEIIECTB
«Knaccuduxanus, Pa3IUYHBIX KJIAcCOB (YrapHbIil ra3, YrJIeKUCIbINA
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HOMEHKJIaTypa 1
CTPOEHHUE
HEOPraHUYECKUX
BEILIECTBY

ras, aMMHAK, TalleHas W3BECTb, HeraueHas
U3BECTb, MUTHEBAS COJA U OPYTHX): HA3bIBaTh U
COCTaBIATh (HOPMYJIBI XUMHUYECKHX BEIIECTB,
ONpeNEeNATh NPUHAAJIEKHOCTD K KJIaccy.
HcTounnku XuMu4eckoi nHpopMaIum (CpeIcTB
MaccoBoi uHpopmanuu, cetb UHTepHeT U
npyrue). [Touck napopManuy No Ha3BAHUSIM,
UJeHTH(HUKATOPaM, CTPYKTYPHBIM opMyIiaM.

27-28 | OUBNKO-XUMHUYECKHEC Mertamnsl. O0mue GU3NIECKue 1 XUMUIECCKIE
CBOMCTBa cBoiicTBa MeTa/uioB. CIIOCOOBI MOTyYEHUS.
HEOPTaHUYECKUX 3HaueHUE METAJUIOB U HEMETAJUIOB B IPUPOJIC U
BEIIECTB YKU3HEICITCIIbHOCTH YeJIOBEKa M OPTaHU3MOB.

Koppo3us MeTayioB: BUIBI KOPPO3HH, CIIOCOOBI
3aIUTHl METAJUIOB OT KOPPO3HHU.

29-30 | OU3HKO-XUMHUYECKHUE Hemeramnpl. O0mue puznueckue 1 XUMHICCKHE
CBOMCTBaA CBOMCTBA HEMETAJJIOB. THUIIMYHEIC CBOMCTBA
HEOPTraHUYECKNX metaio [Y— YII rpynn. Knaccudukanus u
BEILIECTB HOMECHKJIATypa COCTUHEHUI HEMETAaIIIOB.

KpyroBopoTsl OMOTEHHBIX JIEMEHTOB B
MIPHUPOJIE.

31-32 | OU3HKO-XUMHYECKUE XUMHYECKHE CBOHMCTBA OCHOBHBIX KJIAaCCOB
CBOMCTBA HEOPTaHMYECKUX BEIIeCTB (OKCHJIOB,
HEOPraHUYECKUX THIPOKCHUIOB, KUCIIOT, COJIEH U Jp.).

BEILIECTB 3aKOHOMEPHOCTH B I3MEHEHHUH CBOHCTB
MIPOCTHIX BEIIECTB, BOJAOPOIHBIX COSTUHEHHIA,
BBICIIINX OKCHJIOB M THAPOKCHUJIOB.

33-34 | [IpakTyeckoe CocraBiieHne ypaBHEHUN XMMHYECKHX PEAKIIHU
3aHsaATHE Neb. c ydacTueM MTPOCTHIX u CIIOKHBIX
«DU3UKO-XUMUYECKHE | HEOPTraHMYECKUX  BEIIeCTB:  METauIOB U
CBOMCTBA HEMETAJUIOB; OKCHJIOB METAJJIOB, HEMETAIIOB M
HEOPTaHUYECKUX aM(pOTEepHBIX  DJIIEMEHTOB;  HEOPTaHMYECKUX
BEILIECTB)» KHCJIOT, OCHOBaHMI u aM(pOTEepPHBIX

35-36 | [IpakTnyeckoe TUAPOKCHJIOB; HEOPraHUYECKUX COJIEH,

3anaTue No7/.
«DPU3NKO-XUMHUYECKHE

XapaKTEPU3YIOLIUX UX CBOMCTBA.
PeleHne nmpakTUKO-OPUEHTUPOBAHHBIX

OK 01
OK 02
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CBOMCTBA

TEOPETUYECKUX 3aJJaHUI HA CBOKCTBA, COCTAB,

HEOPraHMYeCKuX [OJTy4eHHe 1 0€30M1aCHOE UCII0JIb30BaHHE
BELIECTBY BOXHEUIINX HEOPTraHUYECKHUX BEILECTB B OBITY U
IIPAKTUYECKOH JIeATEIbHOCTH YEJIOBEKa.

37-38 | Jlabopamopnasn HccnenoBanne (HU3MYECKMX M XUMHYECKHX
paooma Ne2. CBOMCTB METaUIOB W HeMeTauioB. Pemenue
«CBoiicTBa METAJVIOB M | SKCIIEPUMEHTAJIBHBIX  33Ja4 [0  CBOWCTBaM
HEMETaJJIOBY XUMUYECKUM CBOMcTBaM METaJIOB u

HEMETAJIJIOB, 110 PACIIO3HABAHUIO U IOJIYYEHUIO
COEMHEHUI METAJIJIOB U HEMETAJLIOB.

39-40 | IlpousBoacTBO OO0mue nmpeacTaBaeHUs O MPOMBIILICHHBIX OK 01
HEOPraHUYECKUX Croco0ax MoJy4eHUs] XUMUICCKUX BEIIECTB (Ha OK 02
BEIIECTB. 3HAUCHHUE U IpUMepe IPOU3BOJICTBA aMMHaKa, CEPHOM
IPUMEHEHHUE B OBITY U | KMCIIOTHI). UepHas U LIBETHAs METAJLTypIHUsl.

Ha NPOU3BOICTBE [IpakTHyeckoe NPUMEHEHUE IEKTPOIIU3a JUIs
[IOJIy4YEHUS IIEJIOYHBIX, 11€JI0YHO3EMENIbHBIX
METaJUIOB U afoMUHUA. CTEKIIO U CHIIMKATHAsI
IIPOMBIIITIEHHOCTH. [Ipobiaema oTX010B 1
1OOOYHBIX MTPOIYKTOB.

41-42 | TlpakTH4ecKoe Pemenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUI
3aHsTHE Ne8. O POJIM HEOPraHMUYECKOW XMMUU B pa3BUTHH
«IIpousBonacTBo MEIUIUHBI U KYJTMHAPHUHU, CO3JJAaHUN HOBBIX
HEOpraHMYeCKUX MaTepHaoB (B CTPOUTENBCTBE U AP. OTPACIAX
BEIIECTB. 3HAUEHUE U MPOMBIIIJIEHHOCTH ), HOBBIX HCTOYHHKOB SHEPTHU
npUMeHeHHe B ObITy U | (aJbTepHATHBHBIE HCTOYHUKU YHEPTUH) B
Ha MPOU3BOJCTBE» pelieHny npodyieM IKOJIOTUYECKOM,

HHEPreTUYECKOM U NHUIEeBONH 6€30MaCHOCTH.

43-44 | KonTposbHas padora

Ne2
Pa3nes 4. CTpoeHue M CBOIiCTBa OPraHNyecKMX BelllecTB

45-46 | Knaccudukanus, IlosiBneHMe u pa3BUTHE OPraHUYECKON XUMHUH
CTPOCHUE U Kak Hayku. [Ipenmer oprannueckoi XuMuu.
HOMEHKJIaTypa Mecto 1 3HaueHUE OPraHU4eCKON XUMHUH B OK 01

OpTraHU4YC€CKUX BCIICCTB

CUCTEME CCTCCTBCHHBIX HAYK.

XHUMHUYECKOE CTPOCHUC KakK TMOPAAOK
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COCIMHEHHUS] aTOMOB B MOJIEKYJIE COIJIACHO HX
BaJIeHTHOCTU. (OCHOBHBIE IMOJIOKEHUSI TEOpUU
XUMHUYECKOTO CTpOCHUS OpraHUYECKUX
coequHennii  A.M. bytnepoBa. VYriepoaHblid
CKEJIET OpPraHW4YeCKOW MOJIEKYJIbl. 3aBUCHMOCTb
CBOMCTB BELIECTB OT XUMHUYECKOIO CTPOCHHS
MoJieKyJl. U3omepust u u3oMephl.

[TonsTue o pyHKIMOHATBHOM rpyme. Panukan.
[TpuHIHIB! KIaccuPUKAITIT OPraHUIECKIX
coequHeHn. MexnyHapoaHas HOMEHKIATypa U
MIPUHIUIIEI HOMEHKJIATYPhl OPTaHUYECKUX
coequHenuil. [TonsTre 06 azoTcoaepKanmx
COCIMHECHUSIX, OMOJIOTMYECKH aKTUBHBIX
BemiecTBax (yrieBojax, xKupax, 0enkax u ap.),
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUAX (MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO).

47-48 | IlpakTH4eckoe HomeHnkitatypa opraHu4eckux coequHEHUN
3aHaTHe Ne9. OTJEJIbHBIX KJIACCOB (HACBILICHHBIE,
«Knaccuduxanms, HEHACBILICHHbIE 1 APOMATUYECKUE
CTPOEHHE U YTJIEBOOPO/IbI, CHUPTHI, (PEHOIBI, aTbIETUIBI,
HOMEHKJIaTypa KETOHBI, KapOOHOBBIE KUCIIOTHI U Ap.)
OpraHMYECKHUX CocraBiieHHE TIOJHBIX U COKPAILIEHHBIX
BEIIECTBY CTPYKTYPHBIX ()OpPMYJI OpraHUUECKUX BEIIECTB

OTJIENbHBIX KJIACCOB, UCIIONIb3Ysl UX HA3BAHUSA 110
CHUCTEMAaTUYECKOM HOMEHKJIaType. PacueTsl
npocTeiiien (opMysbl OpraHuIecKoi
MOJIEKYJIbI, HCXO/1 U3 3JIEMEHTHOTO COCTaBa (B
%).

49-50 | CgoiicTBa OU3NKO-XUMUYECKHE CBOWCTBA OPTaHUMYECKIX OK 01
OpraHMYECKHUX COEIMHEHUI OT/IENbHBIX KIaccoB (0COOEHHOCTH OK 02
COETMHEHU N KJ1acCU(UKALUM U HOMEHKJIATypbl BHYTpHU

51-52 | CgoiictBa KJIacca; TOMOJIOTHYECKHH psijl v 001as
OpraHMYECKHUX (dbopmyna; uzomepusi; pU3nYecKue CBONCTBA;

COETMHEHUI XMMHUYECKHE CBOWCTBA; CIIOCOOBI MOITYUEHUS):

53-54 | CpoiicTBa — TIpeneibHBIC  YIIICBOJMOPOABI  (IKaHBI U
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OpPraHUYeCKUX LUKJIOANKaHbl). ['opeHne MeTraHa Kak OJWH U3
COEJIMHEHUN OCHOBHBIX UCTOYHUKOB Teria B

55-56 | CpoiicTBa IIPOMBIILIJIEHHOCTH u ObITY. CaoiicTBa
OpPraHUYeCKUX IPUPOJHBIX  YIVIEBOJOPOIOB, HAXOXJIEHHE B
COCIMHEHUI MPUPOJIE U IPUMEHEHHE alIKaHOB;

57-58 | CpoiicTBa — HemnpeaebHbIe (ATKSHBI, ATKWUHBI U
OPraHUYECKUX aJIKaJUCHbI) U ApOMATHYECKUE YTIIEBOIOPOIBI.
COeMHEHUI I'openue aneTuiieHa Kak HCTOYHUK

BBICOKOTEMIIEPATYPHOT'O TNIAMEHHU JJIsl CBAPKU U
PE3KU METaJJIOB.

59-60 | IpakTHyeckoe Pemrenue nenouek npeBpanieHuid Ha
3ansTHe Nel0. TEHETHUYECKYIO CBSI3b MEX/1y KJlacCaMU
«CBoiicTBa OpPraHUYECKUX COCIMHEHHUN C COCTaBICHUEM
OpPraHUYeCKUX Ha3BaHUIl OPraHUYECKUX COEMHEHHH 110
COCTMHEHUI» TPUBHAIIBHOM WJIM MEXKyHAPOIHON

cucreMaTuyeckoil HoMeHknarype. Pemenue
pacyeTHBIX 3a7a4 110 YPaBHEHUSIM PEaKIIHii C
y4acTHEM OpPraHMYeCKUX BEIIECTB.

61-62 | Jlabopamopnasn [Tosrydenue sTriIeHa W3 ATaHONIA B 1aboparopun
padoma Ne3. U U3y4YeHHUe ero (PU3NYECKUX U XMMUYECKHX
«[Tomyuenne stunieHa u | cBoiicTB. CocTaBlieHUE PEaKIHii TPUCOCTUHEHUS
U3y4EHHE €ro CBOMCTB» | M OKUCIIEHUS Ha IpUMepe 3TujeHa. Pemenue

pacyeTHBIX 3aja4d C UCTIOJIH30BAHNUEM TNIOTHOCTH
ra30B [0 BOJIOPOJY U BO3JIYXY.

63-64 | Oprannyeckue buooprannueckue coenunenus. [Ipumenenue n OK 01
BEIIIECTBA B Ouosoruyeckas poiib yrieBoJoB. OKucieHue OK 02
KHU3HEIEeATEIbHOCTH YTJIEBOIOB — UCTOYHUK SHEPTUHU KUBBIX
YeJI0BeKa. opranusmoB. O6iacTu NpUMeHEeHus
[TpousBocTBO U aMMHOKUCIOT. [IpeBpaiienus 6enKoB MUIIH B
pUMEHEHNE opranusme. buonornueckue GpyHkunn 6EIKOB.
OpraHu4eckux BeuiecTs | buonornueckue GyHKIuu xupoB. Posb
B IIPOMBIIIJICHHOCTH OpPTaHUYECKON XMMHHU B PEIICHUH POOIeM

65-66 | Oprannyeckue nuIeBoi 6ezonacHocT. HykinenHoBbie
BEIIIECTBA B KHCJIOTBI: COCTaB U cTpoeHne. CTpoeHue
KHU3HEIEATEIbHOCTH HYKJI€0TUA0B. COCTaB HYKJICHHOBBIX KHCIOT
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yeJIOBEKa.
[IpousBoACTBO U
MIPUMEHEHUE
OpPraHWYECKUX BEIIECTB
B [IPOMBIIIJIEHHOCTH

(IHK, PHK). Ponp HyKJI€MHOBBIX KUCIIOT B
KHU3HECSATSIbHOCTH OPTraHU3MOB.

67-68 | Opranuveckue [Tpon3BOACTBO OPraHUYECKUX BEIICCTR:
BEIIIECTBA B MIPOU3BOJICTBO METAHOIIA, TepepaboTka HedTH.
AKHU3HEEATEIbHOCTH [TonuaTHiIEeH Kak KPYMHOTOHHAXHBIM MPOAYKT
4eJI0BeKa. XHUMHYECKOT0 MPOU3BOACTBA. [Ipumenenune
[TpousBoxacTBO U sTuiIeHa. [Ipou3BOCTBO M IPUMEHEHHE KayuyKa
pUMEHEeHHE 1 pe3uHbl. CHHTETHYECKHE W UCKYCCTBEHHBIE
OpPraHMYECKHX BEILIECTB | BOJIOKHA, UX CTPOCHHUE, cBOiicTBa. [IpakTiuueckoe
B IIPOMBIIIJICHHOCTH MCIIOJIb30BaHUE BOJOKOH. CHHTETHYECKHE

IUIEHKU: U30JIALUS JUIsl TPOBOJIOB, MEMOpaHbI
IUIsL OTIPECHEHUS BOJIbI, 3AIIUTHBIC IIJICHKH IS
aBTOMOOWJIEH, MJIACTBIPU, XUPYPTUUECKHE
OBA3KHA. HOBBIE TEXHOIOIMYU JAJIBHEUILIETO
COBEPILLEHCTBOBAHMS ITOJIMMEPHBIX MaTEPUATIOB.
Ponb oprannueckoil XMMHUHU B PELLIEHUU POOIEM
HHEpPreTU4ecKoil 6€30MacHOCTH, B pa3BUTHH
MEIUINHBI, CO3JJaHUH HOBBIX MaTepHajoB,
HOBBIX HCTOYHHUKOB 3HEPIUH (IbTEPHATUBHBIC
VCTOYHUKHU YHEPTHH).

69-70 | IlpakTH4eckoe Pemenne npakTuko-OpuEHTUPOBAHHBIX 3a1aHUN
3ansaTHe Nell. 10 COCTABJICHUIO XUMUYECKUX PEAKIUH,
«Opranuueckue OTPaXKAIOIINUX XMMHUYECKYIO aKTUBHOCTh
BEIIIECTBA B OpPTaHUYECKUX COCTUHEHUH B pa3IMYHBIX Cpeaax
KHU3HEIEeATEIbHOCTH (MIpUPOIHBIX, OMOTOrMYECKHUX, TEXHOT€HHBIX ).
YeoBeKa.

IIpousBoACTBO U
pUMEHEeHHE
OpPraHUYECKUX BEIECTB
B TIPOMBITIIJICHHOCTH
71-72 | KourpoabHasi paGora

Ne3
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Pa3nes 5. Kunernueckue U TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSA XMMHYECKHUX PeaKiuiil

73-74 | Kunernueckue Xumunyeckue peakuuu. Knaccuduxanms 2 2
3aKOHOMCPHOCTH XUMHUYCCKUX peaxunﬁ: 1o (1)a30BOMy COCTaBy
IPOTEKAHHS (TOMOTE€HHBIC U TETEPOTCHHBIE), IO
XUMUUECKHX peakiuii | HCHOIb30BAHUIO KaTaIH3aTopa (KaTamMTHYECKUE
1 HekaTanutuyeckue). CKOpocTh peakiuu, ee
3aBUCHMOCTH OT PA3JIMYHBIX (PAKTOPOB: PUPOIBI
pearupyomux BemecTs, KOHICHTPAIul
pearupyrommx BemecTB, TeMIepaTypsl (IpaBUiio
BanTt-T'odda), mmomaam peakiimoHHOMU
MMOBEPXHOCTH, HAIMYKS KaTanmu3aropa. Poib
KaTaJnu3aToOpOB B MPUPOJIE U MPOMBIIITICHHOM OK 01
MIPOU3BOJICTBE. DHEPTHUS AKTUBAIUH.
AKTUBHUpOBaHHBIN KoMIUIeKce. Katanuzatopsl u OK 02
Katanus. Pois kaTanu3aTopoB B pUpoIE U
MIPOMBIIIJICHHOM ITPOU3BOICTBE.
75-76 | Jlabopamopnasn HccnenoBanue 3aBUCMMOCTH CKOPOCTH PEAKIIUN 2
paboma Ned. oT KOHIeHTpauu. OnpeeeHne KOHCTaHThI
«Omnpenenenue CKOPOCTH peakinuu rpauIecKuM METOIOM.
3aBUCHUMOCTHU CKOPOCTH
peaKIuu ot
KOHIIEHTPAIIUU
pearupyomux
BEIIECTBY
77-78 | TepmoauHaMu4eckue Knaccuukanus XuMH4ecKuxX peakuui: mo 2 2 OK 01
3aKOHOMEPHOCTH Ter1oBOMY 3D PeKTy (IK30TepMUIECKHUE, OK 02
MPOTEKAHUS SHAOTEPMHUUYECKHUE), 10 0OPATUMOCTH
XUMHUYECKHX peakuuil. | (oOpatumble U HeoOpaTuMble). TernnoBbie
PaBHOBecue 3¢ (HEeKThl XUMUYECKUX PEaKIUH.

XUMUYECKHUX PEaKInn

Tepmoxumuueckue ypaBHeHusi. OOpaTUMOCTh
peakuuil. XMMHUYECKOE PABHOBECHUE U €TO
CMeIlleHUe 0] IEUCTBUEM PA3IUYHBIX (aKTOPOB
(KOHILIEHTpaIMsl peareHTOB WIN IPOAYKTOB
peakiuy, AaBIeHHUE, TEMIIEpaTypa) A CO3JaHUs
ONTUMAJIbHBIX YCIOBUN IPOTEKaHUS
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XUMHWYCCKUX MMPOLCCCOB.

79-80 | IIpakTH4eckoe MpuHumn Ne Watenbe. BanaHne pasnnyHbix
3aHsTHe Nel2. $GaKTOpOB Ha U3MEHEHUE PAaBHOBECUS XMMUYECKMX
«TepMOMHAMUYECKHE | PeaKUMiA. 3aKOH AEeiCTBYIOWMX MAcC U KOHCTaHTa
3aKOHOMEPHOCTH XMMMWYECKOTO paBHOBECHA. PacueTbl paBHOBECHbIX
IPOTEKAHUs KOHLEHTPALMI PearmpyoLLmx BELLECTB U NPOAYKTOB
XMMHYECKUX PeaKiyii. | PeaKuuii. PacueTbl Tennosoro apexTa peakumy.
PaBHoOBecHe PelleHue NPaKTUKO-OPUEHTUPOBAHHbIX 334aHUI Ha
XMMHYECKUX peakuuil» | NPUMeHeHue npuHuuna fle-llatense ans
HAXOXXAEHWA HAaNPaBAEHWA CMeLLeHUA PaBHOBECUS
XMMMWYECKOM peaKkLmn U aHann3 GpakTopos,
BANAKOLWMNX Ha cCMelleHne XMMNYeCKOoro pasHoBecusa.
81-82 | Jlabopamopnasn HccnenoBanue BAMSIHUSA U3MEHEHUS
padoma NeS. KOHLEHTPALUU BEIIECTB, PEAKIUU CPEAbl U
«M3yueHne BIUSHUS TEMIIEPaTyphbl HAa CMEIIEHHE XUMHYECKOTO
pa3nuuHbIX akTopoB | paBHOBecHs. CpaBHEHHE TOJTYYESHHBIX
Ha CMEIICHUE Pe3yIbTATOB C TEOPETUUECKH TPOTHOZUPYEMBIMHU
XHUMHYECKOTO Ha ocHoBe npuHnuna Jle lllarense.
paBHOBECHS
83-84 | KonrpoJanbHasi padoTa
Ned
Paznen 6. lucnepcHbie cucteMsbl
85-86 | ucnepcHsble cuctemsl | JlucnepcHble cuctemsl. KosmougHble CHCTEMBI. OK 01
U GaKTOPHI UX Hctunaubie pacTBOpbl. PacTBopenune kak Gpu3uKo- OK 02
YCTOWUYUBOCTHU XxuMu4yeckuii  mponecc. PactBopbel.  CriocoObl OK 07

MIPUTOTOBIICHHUSI  PacTBOPOB.  PacTBOPHMOCTS.
MaccoBast 70751 PAacTBOPEHHOTO  BEIECTBA.
Hpe)leano JOIMMYCTUMBIC KOHICHTpaluUu W HX
UCTOJb30BAaHUE B  OIEHKE  3KOJOrMYEeCKOU
6e3omacHoctd. Knaccudukanus AUCIEPCHBIX
cucreM 10 cocraBy. CTpoeHue u (QaKTOpbI
YCTOfIqHBOCTH JAUCTICPCHBIX CHUCTEM.
PacnioznaBanue MCTUHHBIX pacTBOPOB,
KOJUIOM/IHBIX PAcTBOPOB M TI'PyOOIMCHEPCHBIX
cucreM. CtpoeHue muuenibl. PaccenBanue cBeta
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IpU  TPOXOXKIECHUU CBETOBOTO ITydyka uYepes
ONTHYECKH HEOJHOponmHyi0 cpeay (dddekra
Tunpans).

87-88 | IlpakTuyeckoe Pemenue 3a1a4 Ha IPUTOTOBIICHUE PACTBOPOB. 2
3aHsTHe Nel3. Pemrenne npakTuKO-OpUEHTUPOBAHHBIX
«JlucriepcHbIe CUCTEMBI | PACUYETHBIX 3a/IaHUI Ha IUCTICPCHBIC CUCTEMBI,

U (aKTOPBI UX UCTIOJIb3yeMble B OBITOBOI U MPOU3BOJCTBEHHON

YCTOWMYUBOCTHY JEeSTeTbHOCTH Y€JIOBEKa, C MO3UIIHIA
HKOJIOTUYECKOM 0€30MacHOCTH MOCIEICTBUH U
IPaMOTHBIX PEIICHHI TPOOIIeM, CBI3aHHBIX C
XUMHEH.

89-90 | Jlabopamopnasn [TpuroToBieHue pacTBOPOB 3aJAHHON 2 OK 01
paboma Ne6. (MOJSIpHOI) KOHIIEHTpALIUH (C MPaAKTUKO- OK 02
«[IpuroroBiieHue OPHEHTHPOBAHHBIMH BOIPOCAMH ), OTIPE/ICTICHNE
pacTBOPOBY» Cpeibl BOJHBIX PACTBOPOB.

91-92 | Jlabopamopnasn [TpuroroBreHune u U3ydeHHE CBOUCTB 2
paboma NeT. JMCTIEPCHBIX CHCTEM Pa3HbIX BUIOB: CYCIICH3UH,

«HccnenoBanue OMYIIBCUH, KOJUIOMIHOTO pacTBopa. CpaBHEHHE
JCTIEPCHBIX CHCTEM) CBOWCTB MCTUHHBIX U KOJUIOMIHBIX PACTBOPOB,
BBISIBIICHHE OCHOBHBIX Pa3IMIUil MEXKTy HUMH.

93-94 | KonrpoabHasi paGora 2
Ne5

Pazgen 7. KauecTBeHHbIE peakiu 00HAPYKeHUs] HEOPTAHMYECKHX U OPraHMYeCKHX BellleCTB

95-96 | OOHapyxeHwHe KauecTBeHHBIC XHMHUECKHE PEAKITUH, 2 OK 01
HEOPraHMYECKUX XapaKTepHBIC /ISl OOHAPYKEHUS OK 02
KaTHOHOB U aHHOHOB HEOPTraHMYECKUX BEUIeCTB (KAaTHOHOB U

aHnoHoB). CocTaBJeHHE YPaBHEHUN pPeaKIIHii
oOHapyxeHHs KaTHoHOB [-VI rpynn u aHnoHOB,
B T.4. B MOJIEKYJISIPHOI U HOHHOM (hopMmax.
Peakiuu oOHapyXeHUST HEOPTAHUIECKUX
BEIIECTB B pealIbHBIX 00BEKTaX OKpPYKaIoIIen
Cpenpl.

97-98 | Jlabopamopnasn [IpoBeneHne Ka4eCTBEHHBIX pPEaKIUi, 2
paboma Ne8. MCIOJIb3YEMBIX J1JIsl OOHAPYKEHUsI KATHOHOB [
«AHAJIUTHYECKUE rpymisl (Kaius, HATPHsl, MarHusi, aMMoHnus), 11
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peakuuu KaTuOHOB [—

rpymisl Ha npumepe 6apus, 111 rpymnmer —

VI rpynmy». cBuHIA, [V rpynmnbl — antoMuHus, V rpynmnsl —
xenesa (11 u II), VI rpynnsr — Hukens.
Onucanue HaOIIOIaeMBIX SIBJIEHUNA U
COCTaBJICHHE XMMHYECKHX PEaKIil.
99- | [IpakTHYecKkoe KauecTBeHHBIE XMMHUYECKHE PEAKIIIH,
100 | 3ansTHe Neld. XapaKkTepHbIE 7151 OOHAPYKEHUS OTACITBHBIX
«OO0HapyxeHue KJIACCOB OPraHMYECKUX COCTUHEHUI: ()eHOIOB,
OpPraHUYECKUX BELIECTB | aJIbJICTHA0B, Kpaxmaja, yKCYCHON KUCIIOTHI,
OTJICIbHBIX KJIACCOB C aMUHOKHCIIOT U Ap. JleHaTypanusi 6eKOB pu
UCTIOJIb30BaHUEM HarpeBaHWH, [IBETHHIC PEAKIIUU OCIKOB.
KaueCTBEHHBIX CocraBiieHre Ka4eCTBEHHBIX peaKluit
peakumn» OOHapyKEHHsI OPTaHUYECKUX COSIMHEHHH OK 01
OTJICBbHBIX KJIACCOB. OK 02
101- | Jlabopamopnasn [IpoBeneHne KaueCTBEHHBIX PEAKIIHiA,
102 | paboma NeO. UCIOJIb3YEMBIX JJIs1 OOHAPYKEHHsI OPraHUYEeCKUX
«KauecTBeHHbIE BEIIECTB PA3IUYHbBIX KJIACCOB: ()EHOJIOB,
pEaKIiy Ha OT/ACIbHBIE | aJbJETHJI0OB, KpaxMala, YKCYCHOU KHCIIOTHI,
KJIACChl OPTAaHWYECKUX | aMHHOKHUCIIOT, OenkoB u ap. Onucanue
BEIIIECTB» HaOII0/IaeMBIX SIBJICHHH U COCTABIICHHE
XUMHAYECKUX PEaKIUi U/UIIHA CXEM.
IIpodeccnoHAIbHO-OPHEHTHPOBAHHOE CO/IEP:KAHM e
Pasnen 8. Xumusi B ObITY U NPOM3BOJCTBEHHOI 1eATEJIbHOCTH YeJOBEKa
103- | IlpakTHyeckoe Okonornyeckas 6e30MacHOCTb MMOCIEACTBUI OK 01
104 | 3ansaTHe Nelb. OBITOBOM M IPOM3BOJICTBEHHOU JIEATETLHOCTH OK 02
«XuMus B OBITY U YeJIOBEKa, CBS3aHHasl ¢ IepepabOoTKOM BEIIEeCTB; OK 04
MIPOM3BOJICTBEHHOMN MIOWCK W aHAJIHM3 XUMHUYECKOW HHPOPMALIUH 13 OK 07
eI TENIbHOCTH Pa3IMYHBIX UCTOYHUKOB (Hay4Has U y4eOHO-
YeJIOBEKa» HayYHas JIUTEPaTypa, CPEICTBA MACCOBOM
105- | IlpakTHyeckoe uHpopmanuu, cetb UuTepHeT U apyrue). Kelcer
106 | 3ansTHe Nel6. (c yaerom Oyayrieii nmpodeccrnoHaIbHON

«Xumus B OBITY U
IIPOU3BOJCTBEHHOMN
JeSITeIbHOCTH
YeJI0BEeKay

NesITeIbHOCTH) Ha aHATTU3 MHPOPMALIUHU O
MIPOU3BOJICTBEHHON JESATEILHOCTH YEJIOBEKa,
CBSI3aHHOH C mepepaboTKOM U MOTydeHneM
BELIECTB, a TAKXKE C IKOJIOTHYECKON
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| GezomacHOCTEIO.

Paznen 9. UccienoBanne 1 XMuMUYeCKHIl aHAJIU3 00bEKTOB 0MOC(hepbI

107- | Jlabopamopnasn JlaGoparopHasi mocyia U XUMHUYECKHUE PEaKTHUBBIL. OK 01
108 | paboma NelO. OcHoBHbBIE JIa0OpaTOPHBIC OTEPAIUH.
«OcHOBBI JlabopaTopHoe o6opynoBanue. TexHuka
nabopaTopHOM 0€30MMacHOCTH U TIpaBuIia Pa0OTHI (IOBEACHMS) B
MPAKTUKN» 1ab0paTopuu.
109- | IpakTuyeckoe BrInonHeHue THIOBBIX PAcYeTOB 10 TEMATHKE
110 | 3ansTHe Nel7. SKCIIEPUMEHTA (BBIXOJI MPOAYKTA PEaKIINH,
«OCHOBBI Macca HaBeCKH, 00bEM PacTBOPUTEIIS).
nabopaTopHoit OO0paboTka JaHHBIX, aHATU3 U OLIEHKA UX
MIPAKTHKH B JOCTOBEPHOCTH (BBIYHCIICHHE CPEIHETO
po(hecCHOHATBHBI X 3HAYEHUS IKCIIEPUMEHTAIBHBIX JaHHbIX,
71a00paTOPUIX» norpemHocTH). Ilpencrasnenne pe3yabTaToB
111- | IIpakTH4Yeckoe SKCIIEPUMEHTa B pa3nuyHoii popme (Tabnuiia,
112 | 3anaTue Nel8. rpaduk, OT4ET, JOKIA/, TPE3CHTALINSA).
«OCHOBBI
nabopaTopHOi
MPAKTHKHU B
poeCCHOHABHBI X
1a00paToOpUsIX»
113- | IpakTHyeckoe
114 | 3ansaTHe Nel9.
«OCHOBBI
nabopaTopHOi
MPAKTHKH B
pohecCHOHATBHBI X
71a60paTOPUIX)»
115- | Xumuueckuil ananus Knaccugukanus npo6 Bojbl 0 BUAY U OK 01
116 | nmpo® BomBI Ha3HA4YECHMIO, UICXO/S U3 €€ XUMUYECKOTO OK 02
coctaBa. OpraHoyienTH4ecKue CBOMCTBa (3amax, OK 07

MPO3PAvYHOCTh, IIBETHOCTh, MyTHOCTB) BOJIBI.
Kucnornocts u menounocts Boasl. pH cpenbl u
METO/IbI ee onpeeneHus. JKecTKoCTb BOJbI U
MeToAbl ee onpeneneHus. CynHocTh MeToaa
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TUTPOBaHUs. BUIBI ’)KECTKOCTHU BOJIbI (BpEMEHHAS
1 nocrosiHHast ). JKecTKoCcTh BOIbI KaK MPUYHHA
BBITIQ/ICHUS OCAJIKOB WJIH 00pa30BaHUs
COJICOTJIOKEHHUH, HIMEIOIIUX MECTO B OBITY M Ha
npousBojicTBe. CocTaB coJiel, BBI3BIBAIOIINX
KECTKOCTh BOJBI. XMMHUCCKHUE MTPOIIECCHI,
YCTPaHSIONINE )KECTKOCTh BOJBI. Y paBHEHUS
XUMHYCCKHUX PEAKIIHHA, WILTIOCTPHPYIOIIHUX
MIPOLIECCHI, TPOUCXOSIINE IPH YCTPAHESHUN
KECTKOCTH. Y CTpaHCHUE BPEMEHHOM KECTKOCTH
OBITOBBIMH U XUMHUYECKHMHU CIIOCOOAMH.
CrniocoObl yCTpaHEHUs TIOCTOSIHHOW )KECTKOCTH.

117- | IIpakTu4eckoe Crioco0ObI BEIpaKEHHS] KOHIIEHTpAIIH
118 | 3ansaTHe Ne20. pacTBOPOB: MaccoBasi JA0JIsl paCTBOPEHHOIO
«XUMMHUYECKUN aHANIN3 | BEIIECTBA, MOJISIPHAS U MOJISUIbHAS
po0 BOABI» KOHIIeHTpauuu. TuTp pactBopa. Pemenue
MIPAKTUKO-OPHEHTHPOBAHHBIX TEOPETHIECKUX
3aJJaHU Ha pacyeT KOHLEHTpaLuil
3arps3HSIONINX BEIIECTB M UX CPABHEHUE C
MPEJENIbHO JOMYCTUMBIMU KOHIIEHTPAIUSIMU
(ITAK).
119- | Jlabopamopnaa Hcnonp3oBaHue METO0B (DPUIBTPOBAHUS U
120 | paboma Nell. azicopOLuUu AJis OTJEJEHUS 3arpsi3HEHU B
«OuncTKa BOJIBI OT uccneayemoit npo6e Boabl. Berbop metona
3arps3HEHUI OYHMCTKH B 3aBUCUMOCTH OT BH/JIa 3arpsI3HEHHUS.
CpaBHenue 3(h(heKTUBHOCTH pa3IMYHBIX
METOOB OYMCTKH BOJIBI B Pa3HBIX YCIOBHUSX (B
nabopaTopuH, B IOMALTHUX U MOJEBBIX
YCIIOBUSIX).
121- | Xummueckuit KOHTposb | KauecTBEHHBIN XUMHUECKUI COCTaB MIPOIYKTOB OK 01
122 | xayecTBa NPOIYKTOB nuTaHus. Bemecta, Gpanscudpunupyromnye OK 02
MIATaHUSA MIPOYKTHI TUTAHUS, U BELIECTBA, 3arPSI3HAIONINE OK 07

POAYKTHI IUTaHus. Onpenenenne
3arpsI3HAIOMUX XUMHUYECKHUX BEIIECTB B
IIPOJAYKTAX NUTAHMsI, OIPEEIICHUE BEIIECTB, HE
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3asBJICHHBIX B COCTAaBC MMPOAYKTOB NUTAHUS.

123- | IIpakTH4yeckoe OpraHnyeckne U HeopraHMYecKue BeLLecTBa,
124 | 3anaTue Ne2l. BXOZSALLME B COCTAB NPOAYKTOB NUTaHUA.
«XUMHYECKHI OnpegaeneHue coctasa 61104, Ha coaepXaHe MaKpo
KOHTPOJIb KaueCTBa 1 MUKPO3/1EMEHTOB. M3yyeHne npeanorKeHHbIX
IIPOAYKTOB ITUTAHUS» npenogasatesiem 6]'”0,&, Ha npeameT XMMHUYeCKOro
cocTaBa, onpeaesieHne A0/ei OT CYyTOYHON HOPMblI
MaKpo ¥ MUKPO3/1IEMEHTOB B yKazaHHOM 6atose.
PeleHne NPaKTUKO-OPMEHTUPOBAHHbIX 3a4a4 No
KY/IMHapHOM TeMaTUKE Pa3NINYHbIX TUMOB.
125- | Jlabopamopnasn HccnenoBanue MOJIOYHBIX TPOAYKTOB Ha
126 | paboma Nel2. Hanmuyune kpaxmaina. McciaenoBanue npoayKToB
«HccnenoBanne Ha HAJIMYKE TIIIOKO3bI.
MPOJYKTOB TUTAHUS HA
HAJIMYUE YTIIEBOJOB)
127- | Xumuueckuii aHanms Knaccudukanus mous 1mo BUy ¥ Ha3HAYCHUIO, OK 01
128 | npoO moyBsI HUCXOOA U3 XUMHYECKOI'0 COCTaBa. OK 02
Wnentudukanys npoOsl IOYBHI 110 €€ OK 07
XUMHUYECKOMY COCTaBY, ONKUCAHUE
BO3MOKHOCTEH ee mpumeHeHus. TpeGoBaHus K
KaueCTBY MOYBbI Pa3IMYHOTO Ha3HAYEHUSI.
Onmcanre 0cCOOCHHOCTEH MCII0JIB30BAHUS ITOYB B
3aBHCHMOCTH OT THIIOB, CIIOCOOBI YITyUIIeHUS
KadecTBa I0YB B 3aBUCHMOCTH OT Ha3HAYCHUSI.
OO6nacTH UCTONIH30BAHUS OPTaHUIECKUX
yIO0OpeHUH B 3aBHCUMOCTH OT Ka4€CTBEHHOTO
cocraBa. OncaHne OpraHNYecKux yAoOpeHu u
WX PUMEHEHHE B 3aBUCIMOCTH OT COCTaBa
TIOYBHI M €€ PA3HOBUIHOCTH.
129- | IlpakTHyeckoe O6mactu HazHayeHUs (MPUMEHEHUS) TIOUBHI,
130 | 3ansTHe Ne22. HCXOS U3 KQaUECTBEHHOI'0 U KOJINYECTBEHHOTO

«XUMHUYECKUH aHAIIN3
po0 MOYBBD)

cocraBa. AHaJIN3 HOPMATUBHOM TOKYMEHTALINH.
Ponb HeopraHM4ecKHX BEIIECTB B KAUECTBE
MUHEPAIBHBIX YIOOPEHUM, yaydluTeneit
noyBbl. CocTaB MUHEPAJIBHBIX YIOOPEHUH U UX
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MIPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBKI U
ee pa3HOBUIHOCTU. B3auMocBs3b cocTaBa
yIOOpEHUH 1 UX BIUSHUS HA BET€TaTUBHBIC
CBOMCTBA U IUIOJIOHOIIEHHE PACTEHUM.

131- | Jlabopamopnasn HccnenoBanue BOJHBIX BBITSKEK 00pa3IoB
132 | paboma Nel3. TOTOBBIX TTOYBEHHBIX CMece (7151 pa3HbIX TUIIOB
«Onpenenenue pH pactenuii). Onpenenenue pH noussl ¢
BOJIHOM BBITSKKH UCIOJIb30BaHUEM MHAUKATOPOB. OIleHKa TUIIOB
MIOYBBI, €€ KUCIOTHOCTH | TIOYB B MPEICTaBICHHBIX 00pa3ax
U IIEJTIOYHOCTH» (cunpHOKHUCIHASA, KUCTas, claboKucas,
HEHTpaJibHAas, 1IEJI0YHast).
133- | UccnenoBanue Y4eOHO-HCCIIeI0BATEIIBCKII MMPOCKT B 00JIACTH OK 01
134 | 0OBbekTOB OMOChEpPHI uccienoBanus 00bekToB 6uocdepsl. O630p TEM OK 02
y4eOHO-HCCIIeIOBATEIBCKUX IIPOCKTOB. OK 07
AJTOpUTM BBINOJIHEHUS MTpoekTa. OnpeneieHue
poOIEMBI HCCIIeI0BaHUsA. MeTo bl IOUCKa,
aHanu3a U 00paboTKK MH(GOPMAIUHU O MPOCKTE B
pPa3IMYHBIX UCTOYHUKAX.
135- | IlpakTHyeckoe O6ocHOBaHME aKTyaJIbHOCTH BHIOPAHHOM TEMBI.
136 | 3ansTHE Ne23. BrisiBnenue nmpo0Oiemsl ucciieoBanws. Beroop
«HccnenoBanue 00BEKTOB M METO/I0B UCCIICTOBAHMSL.
00bekToB 6nochepr» | [loctaHoBKa 11e1eil U 3a/1a4 UCCIICIOBAHMS.
Omnpenenenue NpoIyKTa UCCIET0BaHMS.
Omnpenenenne 3TaroB U COCTaBJICHUE IIJIaHA
WCCIIeTOBaHMUSI.
137- | IlpakTHyeckoe 3ammra npoekta: [IpencraBieHue pe3yabTaToB
138 | 3ansaTHe Ne24, BBITIOJTHEHUS Y4€OHO-HCCIIEI0BATENBCKIX
«HccnenoBanne MPOEKTOB (BBICTYIJICHUE C TIPE3EHTAIIUECH).
00BEKTOB OHOCHEpPBD»
JK3aMeH
JI — nexnus [13 — mpakTUueckoe 3aHsATHE
VYp — ypok CP — camocrosiTenpHast paboTa
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI OBIIEOBPA3OBATEJIBHOI'O
IMPEJIMETA

3.1. TpeGoBaHus K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00eceYeHnIo
Jns peanuzanuu MmporpaMMbl JUCHUIUIMHBI JOJDKHBI OBITh MPEIyCMOTPEHBI CIEAYIOLINE
CIelaJbHbIC TIOMEIICHUS: YICOHBI KAOMHET XUMUHU U/ U Y4eOHOW XUMHUECKOU JTaO0OpaTOPUH.

Oo6opynoBanue y4eOHOro kKabuHera (HArJsIHble MOCOOMN): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJIed MOJIEKYJl, MOJENIHN KPUCTAUNINYECKUX PEIIETOK, KOJUIEKIUU MPOCTHIX U CIOKHBIX BEIIECTB
W/WIIM KOJUIEKIIMU TIOJIMMEPOB; KOJUIEKIMS TOPHBIX TOPOA W MHHEpajoB, Tabnuua MeHzaeneesa,
yueOHbIe (prIbMBI, HU(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

TexHuveckue cpeacrsa 00y4yeHHsi: KOMIBIOTEp C yCTPOHWCTBaMU BOCIPOU3BENEHUS 3BYKa,
IPUHTEP, MYJIbTUMEIUA-IIPOCKTOP C 3KPaHOM, MYJIbTHUMEIWWHHAs JOCKA, yKa3Ka-TIpe3eHTEep ISt
Mpe3eHTalUM.

Oo6opynoBanue Jadoparopuu W Ppado4Yux MecT JIaDOPATOPUM: MEH3YPKH, NHUIETKHU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JYIbI, IPEIMETHbIC U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaIeJIbHBIX peakiuid, QUIbTPOBAIbHAS OyMara, NMPOMBIBAJIKU, CTCKJISIHHBIC MPOOUPKHU, PE3HHOBBIC
npoOKku, (GoHapHKH, HAOOP PEAKTUBOB, CTEKISHHBIC MAIIOYKH, IITATUBBI ISl MPOOUPOK; MEpPHBIC
LWIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JIeNUTeNbHble HunHapuueckue (50-100 mi), crynku ¢
necTukoM, ¢apdopoBbie YAk, MUHUETH, QWIBTPHI OyMaXkKHBIE, BaTa, Mapiisi, 4acOBbIE CTEKJIa,
ANEKTPOIUIUTKH, JTAOOPATOPHBIE IITATUBBI, CIIMPTOBBIE TOPENKH, CIIUYKU, MPHOOpP IS MOTydEHUS
ra3oB (Win mpoOUpKa ¢ ra300TBOJHON TPYOKOH), AeprKaTeau AJisi MPOOUPOK, CKIISTHKU ISl XpaHEHHSI
PEaKTHBOB, pa3JIaTOYHBIC JIOTKU;, XUMHUUYeckue cTakanbl (50, 100 u 200 wmu1); mmaTenu; MUHIETHI,
TUTENIbHBIE LIUMIIBI; CEKyHIOMEPHI (TaiiMepbl), MepHble podupku (Ha 10-20 M) U MepHbIE KOIOBI
(25, 50, 100 u 200 mur), BomsiHast OaHs (MJIM TEPMOCTAT), CTEKJITHHBIC MAJTOYKH; KOHUYECKHUE KOOI
st tutpoBanusa (50 u 100 mut); MHAMKATOpPHBIE MOJIOCKHM Juisi ompenenenus pH u crangaptHas
MHAMKATOpHAs IIKaJla; YHUBEpCaIbHbIM NHAUKaTOp; nuneTku Ha 1, 10, 50 mu (wnm no3atopsl Ha 1, 5
u 10 M), OropeTku 11 TUTPOBaHUS, MeaUIMHCKUe mmnpuibl Ha 100—-150 mi, nabopatopHble W/uau
aHaJIUTUYECKUE Bechl, pH-MeTphl, CymmibHbIN KA, U JIp. TabopaTopHOE 000PYyI0BAHUE.

3.2. UupopmannoHHOe oOecrnedeHne peajn3alui NporpaMMbl

1. Jlng peanuzamuu mporpaMMmbl OuOIMOTeuHBIH (oHA 00pa3oBaTeNbHON OpraHU3aluu
JOJKeH WMMETh TeuaTHble W/WIHM DJIEKTPOHHBbIE 00pa3oBaTelbHble M MH(OPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIE JJIsl HCIIOIBh30BaHMs B 00pa3oBaTeIbHOM IpOIIecce, He CTaplie 5 JIeT ¢ MOMEHTa
U3JIaHUS.

2. PexomeHnayemble TieyaTHbIe U3JaHUS [0 peain3alnuy 0011e00pa3oBaTeIbHON U CIUIUIMHBI
IPEJICTaBICHBl B METOAMYECKUX PEKOMEHAIUAX 110 OpraHu3aluu o0yueHusl.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIHIEOBPA3OBATEJIBHOI'O ITPEJIMETA

KoHTposnb 1 olleHKa pe3ynbTaToB OOy4YeHUsS! OCYIIECTBISIETCS MperoAaBaTelieM B Ipoliecce
MPOBEJICHUS MPAKTHUECKUX 3aHATUN U 1a00paTOPHBIX pabOT, TECTUPOBAHUS, & TAKKE BBHIMOTHEHUS
0o0y4JaromMMUCs WHAUBHIYAIbHBIX 3aJlaHUM, MPOEKTOB, HCCIEAOBaHUN. Pe3ynbraTel 00ydeHHUs
OTIPEICTISAIOT, YTO OOYyYaroluecs OJDKHBI 3HaTh, MOHUMAaTh M JAEMOHCTPUPOBATH MO 3aBEPIICHHUH
W3YYEHUS JUCLUUILIMHBL.

st bopMupoBaHMs, KOHTPOJS W OIEHKH pPe3yJbTaTOB OCBOCHHUS YYCOHOW HCIIUTIITAHBI
UCITOJIB3YETCSl CUCTEMa OIEHOYHBIX MEPONPUSTHH, MPEICTABISAIONAsi CO00M KOMIUIEKC Y4eOHBIX
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MEPOTIPUSITHIA, COTJIACOBAHHBIX C pe3yJbTaTaMu O00ydeHUs B CHOPMYITHPOBaHHBIX ¢ yueTom PI'OC
COO (mpeametnbie pe3yabtathl o gucturuae) u GI'OC CIIO.

THnbI OLEHOYHBIX

MI0JIO)KEHUEM B
IIEPUOIUYECKON CHCTEME
XUMHUYECKHX IJIEMEHTOB
.. Menneneea

Ne OK Monayas/Paznen/Tema Pe3yabTar 00y4yeHus .
MeponpusiTHii
| OcHOBHOE cojIepKaHue
1 Paszpnen 1. OcHoOBBI Popmymposats
0a3o0Bble MOHATHS H
CTpOEeHMS BellecTBa
3aKOHbI XUMHH
1.1 | OK 01 CTpoeHue aToMOB CocraBusate xumudeckue |1. Tect «Ctpoenne aToMoB
XUMHUYECKHX 3JIEMEHTOB |(DOPMYIIBI COEMHEHHUIM B |XUMUYECKUX JIEMEHTOB U
U IIPUPOJAa XUMUYECKOH |COOTBETCTBHH CO IPUPOJIa XUMUYECKOM CBSI3U.
CBSI3U CTENEeHbIO OKHCIICHUS 2. 3aiayu Ha COCTaBIICHUE
XUMHYECKHX JJIEMEHTOB, |XHMHYECKUX QOpMyT
WCXO/IsI U3 BaJICHTHOCTHU U |IBYXaTOMHBIX COEIUHEHUN
3JIEKTPOOTPUIIATEIHLHOCTH |(OKCUIIOB, CYIb()HUI0B, THAPUIOB
U T.1L.).
3. 3aanus Ha UCTOJIb30BAHUE
XUMHYECKON CUMBOJIUKU U
Ha3BaHUU COCTUHEHUH 110
HOMEHKJIaType MEKTYHAPOIHOTO
COI03a TEOPETUYECKON 1
MPUKIAJTHON XUMHUHU U
TPUBUAIILHBIX Ha3BaHUM TSI
COCTABJICHUS] XUMHUYECKUX
(hopMyI ABYXaTOMHBIX
COEIMHEHUH (OKCHJIOB,
Cynb(GUI0B, THAPUAOB U T.I.) U
JPYTUX HEOPTAaHUYECKUX
COCIMHEHHH OTJENbHBIX KJIACCOB
1.2 | OK 01 |Ilepmoguueckuii 3aKoH u|XapakTepu30BaTh 1. Tect «Metannuueckue /
OK 02 |rabmuma JI.W. XHMHYECKHE DJICMEHTHI B |HEMETAJNTHYECKHUEe CBOMCTBA,
Menneneena COOTBETCTBHUU C UX 3JIEKTPOOTPHUIIATEIHHOCTD U

CPOJICTBO K BJIEKTPOHY
XHMHYECKHUX JJIEMEHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOEHUEM U MOJIOKEHHUEM B
MEPUOINYECKON CUCTEME
XUMHYECKUX d1eMeHTOoB J. 1.
MeHneneeBay.

2. IlpakTyeckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEXITY
CTPOCHHUEM aTOMOB XMMUYECKUX
3JIEMEHTOB ¥ IEPUOANIECKUM
U3MEHEHUEM CBOMCTB XUMHYECKUX
3JIEMEHTOB U UX COCJMHEHUN B
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OK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenuns

Tunsl oHEeHOYHBIX
MepOonpUATHH

COOTBETCTBUHU C IOJ0KECHUEM
[Iepnonnueckoii cucreme.

3. [IpakTUKO-OpHUEHTUPOBAHHBIEC
TEOPETUUYECKUE 3aaHusl Ha
XapaKTepU3aLuI0 XUMHUYECKUX
3JIeMEHTOB: «MeTanuueckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
3JEKTPOOTPULIATEILHOCTD U
CPOJICTBO K BJIEKTPOHY
XUMHUYECKUX HJIEMEHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOEHUEM H IMOJOKEHHUEM B
NEePUOJINYECKON CUCTEME
XUMUYECKUX HJIEMEHTOB

.. MenneneeBay»

Pasznea 2. Xumnueckue
peakuuu

XapakTepu30BaTh THIIBI
XHMHYECKHX peakiui

Konrtpoabsnas padora
«CTpoeHue BelecTBa H
XHMHYeCKHe peaKkium»

2.1

OK 01

THIel XUMHUYECKUX
peakuuii

CocraBnarh peakuuu
COCMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMeIlCHu,
OKHCITUTEIHHO-
BOCCTAHOBUTEJIbHBIE
peakuuu

1. 3agaun Ha cocTaBlieHUE
YpaBHEHUH PEaKIUM:

— COCIMHCHMSI, 3aMCIICHUS,
pasnoxeHusi, 0OMeHa,

— OKHCIIUTENBHO-
BOCCTaHOBUTENIBHBIX PEAKIUH C
UCTIONIb30BaHUEM METOa
ANEKTPOHHOTO OanaHca.

2. 3agauyn Ha pacyeT MacChl
BeIlleCTBa WK 00bEMaA

ra30B 110 U3BECTHOMY KOJIMUYECTBY
BEIIECTBA, Macce WIH 00BEMY
OJTHOTO M3 YYaCTBYIOIIUX B
pEaKIUy BEIIECTB; PAaCUEThI
Macchl (00bEMa, KOJIMUeCTBa
BEIIECTBA) MPOYKTOB PEAKIIUH,
€CJIM OJTHO U3 BEIIECTB UMEET
MIPUMECH

2.2

OK 01

DNEKTPONUTHYECKAS
JYICCOIIMAIINS U MOHHBIN
oOmeH

CocTaBnaTh ypaBHEHUS
XUMHUYCCKUX peaKHI/II/I
HOHHOTO OOMeEHa ¢
ydacTueM
HeOpFaHquCKHX BCIIICCTB

1. 3agaHus Ha coCTaBIeHUE
MOJICKYJISIPHBIX U MOHHBIX
pEeaKIUii C y4aCTUEM KHUCIIOT,
OCHOBAHMH U COJICH,
YCTaHOBJICHUE H3MECHECHHUSI
KHUCJIOTHOCTH CPE/IbI

2. JIaboparopHas pabota "Tursl
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OK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenuns

Tunsl oHEeHOYHBIX
MepOonpUATHH

XUMHUYECKHUX peakiuii”

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BellecTB

HcciaenoBarb cTpoeHue u
CBONCTBA
HEOpPraHu4ecKux
BelecTB

Konrtpoabnas padora
«CBoiicTBa HEOPraHMYeCKUX
BeleCTB

3.1

OK 01
OK 02

Knaccudukanus,
HOMEHKJIATypa u
CTpOCHHUE
HEOPraHMYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BEIIECTBA B COOTBETCTBUU
C X CTPOCHHEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOpMYIIbI UITU
COCTaBJICHHE XUMUYECKON
(hopMyIIBI HCXO/IS U3 HA3BAHUS
BEIECTBA 10 MEXIYHAPOIHON
WIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCOBOM
110JI1 (MacChl) XUMHYECKOTO
3J1eMeHTa (COSTMHEHHS ) B
MoJieKyIie (cMecH).

3. [IpakTuueckue 3aganus 1Mo
KJIacCU(pUKall1, HOMEHKJIaType U
XUMHYECKHM (hopmynam
HEOPTaHUYECKUX BEIICCTB
pa3IMYHBIX KJIACCOB.

4. [pakTudeckue 3a1aHus Ha
oTpeAeNeHue XUMUIECKOM
aKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BHUJIa XUMHUECKOMH
CBSI3M M TUTIA KPUCTATUTMICCKOM
penreTku

3.2

OK 01
OK 02

Du3nKO-XUMHYECKIE
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

VYcranaBiuBarth
3aBUCHUMOCTh (PU3UKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, a TAaK)Ke TUIIa
KPUCTAJUTNYECKOM
peLIeTKn

1. Tect «Ocobennoctu
XUMHUYECKUX CBOMCTB OKCUOB,
KHCJIOT, OCHOBaHUH, aM(OTEPHBIX
TUIPOKCUIOB U COJIEI.

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEAKIUN
C Y4aCTHEM IIPOCTBIX U CIOKHBIX
HEOPraHNMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(}OTEPHBIX AIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
TUIPOKCUIOB, HEOPTaHUYECKUX
coJIeH, XapaKTEPU3YIOLINX UX
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Tunsl oHEeHOYHBIX

Ne OK Mopnyas/Pa3nen/Tema | Pe3yabTar 00yyeHHs .
MeponpusiTuii
CBOWCTBA U CIIOCOOBI MOTYYCHHUS.
3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOpETUUECKHE 3a/laHus Ha
CBOICTBa U MOJTyuYeHUE
HEOPraHUYECKUX BEIIECTB
3.3 | OK 01 [IpousBoacTBO Hccnenosath 1. IIpakTUKO-OpPUEHTUPOBAHHBIE
OK 02 |Heopranudeckux KaueCTBEHHbBIC PEAKIIMM  |3a/IaHMSI IO COCTABJICHUIO

BElIECTB. 3HAUEHUE U |HEOPraHMYECKUX BEIIECTB |XMUMUYECKUX PEaKIUil C ydacTueM

MIPUMEHEHUE B OBITY U HEOpPraHUYECKUX BEILIECTB,

Ha MPOU3BOJICTBE HCIIONB3YEMBIX ISl KX
UICHTU(PUKAIIH.
2.JIaboparopnas pabdora:
“Unentruduxanus
HEOPTraHWYECKUX BELIECTB”

4 Pa3nen 4. Ctpoenue u |HcciaenoBars crpoenue u |Konrponbnas padora
CBOICTBA cBoiicTBa oprannveckux |«CTpoeHHe H CBOMCTBA
OpPraHMYecKux BeleCTB OPraHMYecKuX BelecTB»
BeLIECTB

41 | OKO01l |Knaccuduxarmus, Knaccudunuposars 1. 3aganus Ha cocTaBlIEeHHE

CTpOCHHE U OpraHMYEeCcKHe BEIIeCTBA B |HA3BaHUIN OPraHUYECKUX

HOMEHKJIATypa COOTBETCTBUHU C UX COEIMHEHUI IO TPUBUAIILHOW WJTH

OpPraHMYECKUX BEIIECTB |CTPOCHUEM MEXTyHapOIHOMN
CUCTEMAaTUYECKON HOMEHKJIAType.
2. 3ajaHus Ha COCTaBJIEHUE
MOJTHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BELIECTB
OTJIENbHBIX KJIACCOB.

3. 3amauM Ha omnpezeneHue
npocreien GopmyIibl
OpPraHMYECKON MOJIEKYJIbl, UCXOs
13 DJIEMEHTHOTO cocTana (B %)
4.2 | OKO0l |CgoiicTBa OpranHMYecKux |Y CTAaHABIMBATh 1. 3anaHus Ha cOCTaBJIEHUE
OK 02 |coenunenni 3aBUCHUMOCTh (PU3UKO- YPaBHEHUN XUMUYECKUX PEaKIUI

XHUMHYECKHUX CBOICTB
OpraHNYCCKUX BCHICCTB OT
CTPOCHUSA MOJICKYJI

C y4aCTHUEM OPTraHUYECKUX
BEILIECTB HA OCHOBAaHUU UX
COCTaBa M CTPOECHHUSI.

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEAKIUH,
WUTFOCTPUPYIOIINX XUMHUECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKINHA 1
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THunel oeHOYHBIX

Ne OK Mopnyas/Pa3nen/Tema | Pe3yabTar 00yyeHHs .
MeponpusiTH

TEHETUYECKOM CBSA3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacyeTtHble 3a1a4u 11O
YPaBHEHUSIM PEAKLUH C y4aCTHEM
OpPraHUYECKUX BEILECTB.
4. JlaboparopHas pabota
“IIpeBpareHust OpraHu4eCKUX
BELIECTB [IPY HArpeBaHUU"

43 | OKO01 |Opranuueckue Hccnenosath 1.IIpakTUKO-OpUEHTUPOBAaHHbBIE

OK 02 |[BemecTBa B Ka4EeCTBEHHBIC PEAKLIIMU  [3aJaHKs 110 COCTABJICHUIO
KU3HEJCATENIbHOCTH OpPraHUYECKUX XUMHUYECKUX PEAKLMN C ydacTHEM
4eJI0BEKa. COCUHEHUI OTACIBHBIX |OPraHUYECKUX BELIECTB, B T.4.
ITpounsBoacTso n KJIACCOB UCIIOJIB3YEMBIX JUIS UX
IIPUMEHEHNE UICHTU(QUKALMU B OBITY U
OpPraHMYECKUX BEILECTB IIPOMBIIIIIEHHOCTH.

B IIPOMBIIIJICHHOCTH 2.JIaboparopnas pabdora:
“Unentuduxanus opraHndecKux
COEIMHEHUI OTAEIBHBIX KJIaccoB”

5 Pazneua 5. XapakTepu3oBaThb

Kunernueckue u BJMSIHUE PA3JINYHBIX

TepMOAMHAMHMYecKHe |(paKkTOpoB Ha

3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh

NPOTeKAHUS XHMHYECKHX pPeaKIui

XHMHUYECKHX peakuui

5.1 |OK 01 |Kunernueckue XapakTepu3oBaTh IIpakTHKO-OpUEHTUPOBAHHBIE

OK 02 |3akoHOMEpHOCTHU BJIMSIHUE KOHLIEHTPALUKA  |TEOPETUYECKHUE 3aJaHMsI HAa aHAJIN3
IIPOTEKAHUS pearupyromux BeuecTB U |(paKkTopoB, BIUSIONIUX Ha
XUMHUYECKHMX PEAaKIMi  |TeMIeparypbl Ha CKOPOCTh |[M3MEHEHUE CKOPOCTH XUMHUECKON

52 | OK 01 TepMoaMHamuyeckue XUMHUYECKHUX PEaKLUN peakuuu. IIpakTuko-
OK 02  |3akoHomepHocTH XapaxkTepru3oBaTh OpUEHTUPOBAHHBIE 3aJJaHUS Ha
NPOTEKaHWA XMMUUeckux  |BTHSIHHIE H3MECHEHHSI NpUMeHeHue npuHuumna Jle-
peakLmii. PaBHoBecue KOHLIEHTpauuu Bemects, |llaTenbe 11 HaXOXACHUS
XMMUUYECKUX peaKLmii peakuuu cpeasl u HaIlpaBJICHUS CMEIIECHUS
TEMIIEPATYPHI HA paBHOBECHSI XUMHUYECKON PEAKIIUU
CMEIIEHNE XUMUYECKOTO (M aHalu3 (PaKTOPOB, BIHSIOLINX
paBHOBECHS Ha CMEILEHNE XUMHUYECKOTO
paBHOBECHS
6 HccaenoBaTh HCTHHHBIE

Pazgen 6. Iucnepcubie
PACTBOPBHI € 3aJaHHBIMH

CHUCTEeMbI
XapaKTepUCTHKAMH

6.1 | OKO01 JucnepcHble cucteMsl U (PaznuyaTs HICTUHHBIE 1. 3amaun Ha IPUTOTOBJICHUE
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Tunsl oHEeHOYHBIX

Ne OK Mopnyas/Pa3nen/Tema | Pe3yabTar 00yyeHHs .
MeponpusTHI
OK 02 |daxTopsl ux pacTBOpHI pacTBOpOB.
YCTOWUYUBOCTH 2. IIpakTUKO-OpUEHTHUPOBAHHbBIE
pacueTHbIe 3a/1aHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
IIPOU3BOJCTBEHHOMN AESITEIbHOCTH
YeJloBeKa
6.2 | OKO01 |HccnenoBanue coiicte |MccnenoBars Gpusnuko- JlaGopaTopHas pabota
OK 04  |aucnepcHbBIX CHCTEM /ISl [ XUMUYECKUE CBOMCTBA “IIpuroroBieHue pacTBOPoOB”
WX UJICHTU(PUKATUU HWCTUHHBIX PacCTBOPOB

Il | IlpodeccuoHaIbLHO-OPUEHTHPOBAHHOE CO/lep KaHue (Codep :KaHue MPUKJIATHOT0 MOTYJIs)

8 Pa3pnen 8. OuenuBarth mocjaeACTBHA |3amUTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOI U Oyayuei npodeccuoHaJIbHOM
NMPON3BOACTBEHHOI NMPOM3BOJCTBEHHOI JAesiTeJIbHOCTH)
JAesITeJIbHOCTH AeAITeJIbHOCTH YeJIoBeKa
Ye10BeKa ¢ NMO3U LU

JKOJIOTHYECKOMI
0e3omacHocTH
8.1 | OKO0l |Xwumus B ObITY H OnenuBats nociencteus  |Kefic (¢ yuetom Oymymei
OK 02 |mpou3BoaCTBEHHOU OBITOBOI U npodeccuoHaIbHON
OK 04 JIESITETbHOCTH YeJIOBEKA |TIPOU3BOJICTBEHHON JEATETLHOCTH)
OK 07 JeSATEeIbHOCTH YeloBeKa ¢ (Bo3MOXKHBIE TEMBI KEHCOB:

HO3UIINH YKOJIOTHUECKOU
0€e30I1aCHOCTH

1. IloTennenue kaumara u
BBICBOOOK/ICHHE ra30BbIX
THIPATOB CO JIHA OKEaHa.

2. byayume marepuaisl 1715 aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHUS.
3. HoBsle maTepuansl ams
COJIHEYHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
pacTUTENBHBIX MTPENapaToB
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