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Pabouas nporpamma yueOHOro mpeamera paspadoTaHa Ha OCHOBE TpeOOBaHUN

®DenepantbHOTO rOCYyIapCTBEHHOTO 00Pa30BaTENFHOIO CTaHAApTa CPEIHET0 MPO(HeCCHOHATLHOTO
obpazoBanus no npodeccuun 15.01.38 Omneparop-HanaTuuK METaI000padaThIBAIOIIUX CTAHKOB

— @enepa’lbHOTO TOCYJAPCTBEHHOTO 00pa3oBaTENbHOTO CTaHIApTa CpeIHEero OoOmIero
o0pa3zoBaHus;

— ®@epaepanpHON 00pa30BaTEILHON MPOTrPaAMMBI CPETHETO 00IIEeT0 00pa3oBaHUs

u ¢ yueroMm Paboueit mporpammel Bociutanus no npodeccun 15.01.38 Omnepatop-Hanagauk
METAIII000padaTHIBAIONINX CTAHKOB

— PexomeHnpanuii mo peanusalMu CpeJHEro oOuiero oOpa3oBaHMs B IpPEAETIax OCBOCHUS
00pa30oBaTeIbHON IPOrPaMMBbl CpeJHErO MPO(pEeCCUOHATBHOIO 00pa30BaHMs;

— Ilpumepnoit paboueil mporpammbsl 0011E00pa30BATEIBLHOTONPEAMETA «XUMHS»  JUIS
npodecCHOHATBHBIX 00Pa30BaTENIbHBIX OPraHU3alUM.

Pazpabotunk: TAIIOY CO «Cyx010KCKHii MHOTOTTPO(MMITBHBIA TEXHUKYM»
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOI'O IPEIMETA «XUMMS»

1.1. Mecto mpeaMera B CTPYKType OCHOBHOH NpodeccHOHAIbHOI 00pa3oBaTebHOM
NPOrpaMmblI
O61eo0pazoBaTeNbHBIIMIPEIMET «XUMUS» H3ydaeTcs Ha 6a30BOM YpOBHE B 00111€00pa30BaTEIbHOM
UKJIe Y4eOHOT0 MjIaHa OCHOBHOM MpodeccnoHabHOM 00pa3oBaTeNbHON MPOrpaMMBbl 10 MPoQeccuu
15.01.38 OmnepaTop-HajgaauuK METAI000padaTHIBAIOIIMX CTAHKOB . Tpy10eMKOCTh peaMeTa
«Xumus» Ha 0a30BOM YPOBHE COCTABIISIET 72 Yaca, U3 KOTOphIX 64 yaca — 6a30BbIi MOAYIH (6
pa3zienioB) u 8 yacoB — MpUKIagHON MoayIb (1 pa3aen), BKIOYAOIMIUNA TPAKTUKO-OPUEHTUPOBAHHOE
coJiepKaHne KOHKPETHOH Mpo(eccuu WK CHeUaTbHOCTH.

[TpuknaaHOM MOAYNb BKIIOYACT OAMH paszaen. Paznen 7 «Xumus B ObITY U IPOU3BOACTBEHHOMN
JeSITEIbHOCTH YeNIOBEKa» peayin3yercs Uil BceX Ipodeccuii Ha MaTepualie KeHCOB, CBSI3aHHBIX C
9KOJIOTUYECKON 0€30IIaCHOCTbIO M  OLIEHKOM MOCHEICTBHM OBITOBOM M IPOM3BOJCTBEHHOM
JeSITeIbHOCTH, TI0 OTpacisIM Oyaylield npopeccnoOHaIbHON 1eATEIbHOCTH 00YyYatoLIXCsl.

[lepuon oOyueHMss M pacmpejie’eHHe @0 CceMecTpaMm ompenenseT oOpa3oBaTelbHast
OpraHu3alys CaMOCTOSATENIBHO, C YUETOM JIOTUKH (POPMUPOBAHUS MIPEIMETHBIX PE3yIbTATOB, OOIMX
U TMpO(EeCCHOHAIBHBIX KOMIETECHIMH, MEXKNPEAMETHBIX CBA3ed C APYrUMH JAHCHUIUIMHAMH
0011e00pa3oBaTeIbHOro U 00IEnPOdEeCCHOHATHFHOTO IUKIIOB YIeOHOTO IUIaHa.

1.2. Heaun u nu1anupyemMbie pe3yibTaThl OCBOCHHS MpeAMeTa

1.2.1. Henu u 3a1a4u npeamera

@opMUpPOBaHUE Yy CTYJIEHTOB IMPEACTABICHUS O XUMHUYECKOW COCTaBISIOLIEH €CTECTBEHHO-
HAay4yHOW KapTUHBl MHpa KaK OCHOBBI IPUHSTHS PEIICHUN B JKU3HEHHBIX U ITPOU3BOJCTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOI'O ITOBEICHNUS B IIPUPOJHOM Cpeae.

3agaum npeamera:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH NPOTEKaHUS XMMHYECKHUX IPOLIECCOB U
ABJICHUM B OKPYKalOIIEW cpene, LEIOCTHOW HAYYHOM KapTUHbI MHpA, B3aWMOCBS3U H
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHMsI COCTaBJISITh (OPMYJbl HEOPraHMYECKMX W OpPraHMYECKHUX BEIIECTB,
YpaBHEHHS XMMHMUECKHUX peaklUuid, OOBSICHATh UX CMBICI, WHTEPIPETUPOBATh PE3YNIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) cdopmHupoBaTh HABBIKM IPOBEACHUS MPOCTEHIIMX XUMHUECKUX SKCIIEPUMEHTAIbHBIX
UCCIIEIOBaHUN C COOJIOZCHNEM MpaBUil 0€30IacHOTO OOpalleHUs ¢ BElleCTBaMHU U J1a00paTOPHBIM
o0opynoBaHuEM;

4) pa3BUTH YMEHHUS MCHOJIb30BaTh HMH(OPMALMIO XUMHYECKOIO XapakTepa U3 pa3InyHbIX
HCTOYHUKOB;

5) copmupoBaTh yMEHHUS TPOrHO3UPOBATH MOCIEICTBUS CBOCH AESITENIbHOCTH U XUMHUYECKUX
MPUPOJIHBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) copMHUpOBaTh MOHUMAaHHWE 3HAYMMOCTU JOCTIKEHHH XMMHMYECKOHW HAyKH M TEXHOJIOTMiH
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOJCTBEHHOMU cep.



1.2.2. Ilnanupyembie pe3yJbTaTbl 0OCBOeHHsI 001Ieo0pa3oBaTeabHoronpeamera B coorserctBuu ¢ ®I'OC CIIO u Ha ocnoBe PI'OC COO

Kon n
HAHMEHOBaHMHE
popmMupyembIx
KOMIIeTeH Ui

IlnanupyemMble pe3yJbTaThl 0CBOECHHS NpeaMeTa

O01mue

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3aa4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy10BOI0 BOCIUTAHMS:

- TOTOBHOCTb K TpPYAY, OCO3HAHHE IEHHOCTH
MacTepcTBa, TpyAoJtooue;

- TOTOBHOCTh K AaKTHUBHOH J€SITEIILHOCTHU
TEXHOJIOTHYECKOH u COIIMAILHOM
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH,
IJJAHUPOBATh W CaMOCTOSTENIBHO BBIMOJIHATH
TaKyl0 JIeITeIbHOCTB;

- UHTEpeC K Pa3INYHbIM cdepam
poeCCUOHAIBHON A TEIBHOCTH,
OniaieHHe YHMBEPCAJIBHBIMH  y4eOHBIMH

NO3HABATEJIbLHBLIMM JAelCTBUSIMM:

a) 0a30Bble JJOrHYecKHe JeHCTBHS.

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

- YCTaHaBIMBATh CYIIECTBEHHBIN MNpPU3HAK WU
OCHOBAaHHA JIA CPABHCHUA, KHaCCHq)HKaHHH 158
00001IeHHS;

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

- BBIABJIATH 3aKOHOMECPHOCTHU W IPOTUBOPCHUUSA B
paccMaTpUBaEMbIX SIBJICHUSX;

- BHOCHUTH KOPPEKTHUBBI B JCATCIBbHOCTD,
OIIEHUBATh COOTBETCTBHE pE3YyJIbTATOB LEJSAM,
OLICHUBATb PUCKHU HOCHG}ICTBI/Iﬁ ACATCIIBHOCTH,

- pa3BUBaThb KpPEATUBHOE MBILUIEHUE MPHU
PEIICHUHN ) KU3HCHHBIX np06neM

0) 0a30BbIe HCCJIE0BATEILCKHE TeliCTBHS:

IIpeameTHbIe
- BIAACTh CHCTEMOM XHMMHYECKHUX 3HAHHWHA, KOTOpas BKIIOYACT:
OCHOBOIIOJIAraroIne OHSATHSA (XMMUYECKHI BJIEMEHT, aTom,

BIICKTPOHHAsI 000JI0UKa aTOMa, S-, P-, d-2JIEKTPOHHBIE OPOUTAIIH aTOMOB,
HOH, MOJEKyJa, BaJ€HTHOCTb, JJIEKTPOOTPULIATENIbHOCTh, CTEMEHb
OKHUCJICHHs, XMMUYECKasi CBS3b, MOJb, MOJIIpDHAas Macca, MOJISIPHBIN
0o0beM, yIJIepoaHbI CKeneT, (YHKIUOHAJIbHAs TIpylma, pajgukai,
W30MEPHsI, U30MEPBI, TOMOJIOTUYECKUI PsiZl, TOMOJIOTH, YIJIEBOJOPOJBI,
KHUCJIOPOJI- M a30TCOJIEpIKAIE€ COEIMHEHUs, OMOJIOTUYECKU aKTHUBHBIC
BellecTBa (YIaeBObl, )KUPbI, OCNKH), MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS, KPUCTAININYECKasl PEIIeTKa,
TUIIBI XMMUYECKHUX peakuil (OKUCIUTEIbHO-BOCCTAHOBUTEINIBHBIE, IK30-1
SHJIOTEPMHUUYECKHE, pPEeaKlid MOHHOTO 0OMEHa), pacTBOp, IJIEKTPOIIHTEHI,
HEDJIEKTPOJIUTBI,  IEKTPOJUTHYECKAs]  JUCCOLMALNSA,  OKHUCINTEINb,
BOCCTAHOBUTENIb, CKOPOCTb XUMHUYECKOW peakluuu, XHUMHUYECKOEe
paBHOBECHE), TEOPHUM M 3aKOHBI (TEOpPHS XUMHUYECKOTO CTPOEHUS
opranuueckux BemecTB A.M.ByriepoBa, Teopusi 37€KTPOIUTUYECKOM
aucconyanuu, nepuoauyeckuii 3akoH .M. Menneneesa, 3akoH
COXpaHEHMsI Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUI S3bIK XUMHH,
(baKkTOJIOrMUECKUEe CBEJEHHS O CBOICTBAaX, COCTaBe, IMOJIYYEHUH M
0€30MacHOM  HCIIOJIb30BAHWM  BAKHEWMIIMX  HEOPraHMYECKUX U
OpPraHMYECKHUX BEIIECTB B OBITY M MPaKTHUECKOW JEeSATETbHOCTH
YEJI0BEKa;

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

- YMEThb MWCNOJb30BaTh HAMMEHOBAHUS XHMMHUYECKUX COEAMHEHHM




- BJIAJIETh HaBBbIKAMU yueOHo-
HCCIIEI0BATEIbCKON u MIPOEKTHOM
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;

- QHAIM3UPOBATH IIOJIYYEHHBIE B XOJE PEIICHUS
3aJa4l pe3ysbTaThl, KpUTUYECKH OLICHWBATH MX
JIOCTOBEPHOCTB, IPOTHO3UPOBATh HW3MEHEHUE B
HOBBIX YCJIOBUSIX;

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

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

npeaiaraTh

MEXIYHapOJAHOIO COK03a TEOPETHUYECKOM M IPUKIAJAHOM XUMUU W
TPUBUAIbHBIE HA3BaHMsI BaXHEMIIMX BELIECTB (ITWJIEH, alETHIIEH,
rIULepuH, GeHou, GpopManbierus], yKCycHas KUCIO0Ta, IIIUIHMH, YTapHbIi
ra3, yrJIGKUCIBIA Ia3, aMMHUaK, TallleHas W3BECThb, HEralleHas W3BECTb,
NUTbEBAs COJA U JAPYTUX), COCTAaBIATH (HOPMYJIbl HEOPraHUYECKUX U
OpraHMYECKUX BEILLIECTB, YPABHEHUS XHUMUYECKUX PEAKLMH, OOBSICHSITH
UX CMBICI; IOATBEPKIATh XapaKTePHbIE XUMUYECKUE CBONCTBA BEILECTB
COOTBETCTBYIOIIIMMHU  JKCIIEPUMEHTAaMHU W 3allUCAMM  YPaBHECHUU
XUMHUYECKHUX PEAKIIM;

- YMETh YCTaHAaBIIMBAaTh IPUHANJICKHOCTh U3YYEHHBIX HEOPTaHUYECKUX U
OpraHMYECKHX BEUIECTB K OIPENEICHHBIM KjaccaM U TIpynnaM
COCIMHEHUM, XapaKTepU30BaTb HMX COCTaB M BAKHEWINHME CBOMCTBA;

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

- copMHUpOBaTh TMPEACTABICHHUS: O XHUMHYECKOM COCTaBIISIONICH

€CTECTBEHHOHAYYHOM KapTUHBI MHpa, POJIM XUMHUU B MO3HAHUU SIBJICHUN
npupobl, B (OPMHUPOBAHWM MBIIUICHUS W KYJIbTYPHl JIMYHOCTH, €€
(GYHKIIMOHAJIBbHOW  TpaMOTHOCTH,  HEOOXOAMMON Ui pelIeHUs
NPAaKTUYECKUX 3aJad M HKOJOTMYECKH OOOCHOBAaHHOTO OTHOILEHUS K
CBOEMY 3/I0pPOBBIO M IPUPOJHOM CpPEAE;

- YMETh NMPOBOANUTH PACUEThl IO XUMHUUYECKUM (PopMyliaM U ypaBHEHUSIM
XUMHYECKHX pEeaKIi C HWCIOJh30BaHUEM (PU3MUECKUX BEIMYHH,
XapaKTepU3yIOIUX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI: MAacchl,
oO0bemMa (HOpPMajbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA;
UCMOJIb30BaTh CUCTEMHbIE XUMUUECKUE 3HAHMS Ul NPUHATHS pEeIIeHUH
B KOHKPETHBIX KU3HEHHBIX CHTYaIlUSX, CBSA3aHHBIX C BEIIECTBAMH WU WX
IpUMEHEHUEM

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

B o0s1acTHIEHHOCTH HAYYHOIO MO3HAHUS:

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

- YMETh IUIAHUPOBATh U BBINOJHATH XUMHUYECKUUA OKCIIEPUMEHT
(mpeBpallleHusT OpraHMYECKHUX BEIIECTB IPU HarpeBaHUM, IOIY4YECHHE
JTUJICHA M U3Y4YEHUE €ro CBOMCTB, KAa4ECTBEHHBIE pEaKIUU Ha
albJIETHIbI, KpaxMajl, YKCYCHYIO KHUCIIOTY; JeHaTypauusi OelKoB IpH
HArpeBaHUM, I[BETHBIC pEaKIUU OEIKOB; MPOBOAHWTH PEAKIMU 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 ~ OCYHIECTBISTh IPOEKTHYIO 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
OCYIIECTBIISITh TIOUCK, aHAJIU3, CUCTEMATHU3AIIIO
U MHTEPHpPETauuio HHPOpMAIUMU pa3IMYHbIX
BUJIOB U (hOpM IpecTaBICHUS;

- CcO3/laBaTh TEKCThl B pa3iMuYHBIX (hopmarax c
y4e€TOM Ha3HaueHus HHGOpMalUU U LEIeBOU
ayIUTOpUU, BHIOMpas ONTHUMAIBHYIO (opMy
MNpEaACTaBJICHUA U BU3yaJIM3alllu,

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

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

KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpPraHM3aIlMOHHBIX 3a7ad C COOJIIOJIeHHEM
TpeOoBaHUt SPrOHOMUKH, TEXHUKH

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  O0OPYAOBaHHEM;  MPEICTABISTH
pe3yNbTaThl XMMUYECKOT0 JKCIIEpUMEHTa B (opMe 3amucH ypaBHEHUI
COOTBETCTBYIOIIUX peaKIuid ¥ (HOPMYIHPOBATH BBEIBOJBI HA OCHOBE ATUX
pe3yJbTaTOB;

- YMETh QHAIU3HUPOBATh XUMHUYECKYI0 WH(OPMAIHIO, MOIyYaeMyI0 M3
pa3HbIX UCTOUYHUKOB (CPEICTB MaccoBOW MH(OpMaLKH, ceTh IHTepHeT u

JpyTHe);

- BIIAJIETh OCHOBHBIMM METOJIaMM HAy4HOIO T[IO3HAHMs BELIECTB U
XUMHUYECKUX SIBICHUH (HaONIOEeHUEe, U3MEpEHHE, JKCIEPHUMEHT,
MOJICIIUPOBAHHUE);

- YMCTb MPOBOAUTH PACUYCTHI [0 XUMHUYCCKUM Q)OpMynaM H YPAaBHCHUAM
XUMHNYCCKHX peaKHI/Iﬁ C HCIIOJIB30BaHHUCM CI)I/ISI/I‘IGCKI/IX BCJINYHH,
XapaKTCPpU3YIOIIMX BCHICCTBA C KOJINYECCTBCHHOM CTOPOHBI: MAacCCHI,
obbeMa (HOpMaJ'IBHBIe YCJ'IOBI/IH) ra3os, KOJIN4YCCTBa  BCHICCTBA,
HCIIOJIB30BAaTh CUCTEMHBIC XUMHWUYCCKUC 3HAHUA IJId IMIPHUHATHA pGHICHI/Iﬁ
B KOHKPETHBIX KM3HCHHBLIX CUTyallUAX, CBA3AHHBIX C BCHICCTBAMHU 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 J1eCTBUAMM:

0) coBMecTHAasl AeATEJbHOCTD.

- TOHUMAaTh M UCIOJIb30BaTh IPEUMYIIECTBA
KOMaHJHOW ¥ MHJIMBUYaJIbHOU paboThI;

- IPUHUMATh 1I€JIM COBMECTHOW JESITEIILHOCTH,
OpraHU30BBIBaTh W KOOPJAMHHUPOBATH JACHCTBUS
10 €€ JOCTHKCHUIO: COCTABIIATh IJIaH JCHCTBUM,
pacnpenensitb pPoIM C  Y4eTOM  MHEHHM
YYaCTHHKOB o0cyxaaTh pe3yiabTaThl
COBMECTHOM paboTHI;

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

- OCYHICCTBJSATh TO3UTHUBHOE CTPATETHYECKOE
MOBEJICHUE B PA3JIMUHBIX CUTYyalUsX, POSBIATH

TBOPYECTBO u BoOOpakeHue, OBITh
MHUIMATHBHBIM
Osiagenne YHUBepPCAJIbHBIMU

pPeryJisiTUBHBIMH J1€HCTBUSIMU:

') NPUHATHE ce0s1 U IPYTUX JI0/Ieii:

- TpPUHUMATh MOTHBBI M apryMEHTBI JAPYTUX
JIFOJICH TP aHATTN3€e PE3yJbTATOB JIEATCIILHOCTH,
- TpU3HABAaTh CBOE MpPaBO M TMPaBO APYTUX
JII0JIell Ha OIIUOKHY;

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

- yYMeThb IUIAHUPOBaTh M BBINOJHATH XUMHUYECKUNH HKCIICPUMEHT
(mpeBpallleHusi OPraHMYECKUX BEIIECTB IPH HArpeBaHHUM, IOJIy4YECHUE
STUJIEHA M U3Y4YEHUE €ro CBOICTB, KAa4eCTBEHHbIE pEaKIMUu Ha
aNbJETHIbl, KpaxMall, YKCYCHYIO KHUCIIOTY; JeHaTypanus OelKOB MpH
HarpeBaHUM, LIBETHbIC PEAKIIMU OEIKOB; MPOBOAUTH PEAKIIMH HOHHOTO
oOMeHa, OoIpeNessaTh Cpeay BOJIHBIX PAaCTBOPOB, KAYECTBEHHBIE PEAKIIMU
Ha CyibdaT-, KapOOHAT- U XJIOPH/I-aHHOHBI, HA KATHOH aMMOHWSI; peliaTh
AKCIIEpUMEHTAJIbHBIE 337a4u 1o TemaMm "Metamiel" u "Hemeramnsl") B
COOTBETCTBUU C TNPABWJIAMHU TEXHUKU O€30MMACHOCTH TIpH OOpaIleHuu ¢
BelIeCTBAMH U JIa0OpaTOPHBIM  00OpYAOBaHHUEM; MPEICTaBIAThH
pe3yNIbTaThl XUMHUYECKOTO IKCIEPUMEHTa B (OpME 3alMCH YpaBHCHHIMA
COOTBETCTBYIOIIUX peakiuid u (OpMyIUPOBATH BBHIBOJBI HA OCHOBE THX
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 o0J1acTHAKO0JI0r14eCcKOro BOCIINTAHUS

- 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
OKpYKalolllel cpelle Ha OCHOBE 3HAHUA LieJiel
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUITHE JACUCTBUM, NPUHOCSIIMX
BpEJl OKPYKAIOIIEH Cpee;

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

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

JACATCIIbHOCTH

- chopmupoBaTh MPEACTABICHUSA: O XHMHYECKOH COCTABISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XMMHUU B TTO3HAHUU SIBICHUN
OpUposbl, B (OPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JIMYHOCTH, €€
(YHKIMOHATBHONH  TPAaMOTHOCTH,  HEOOXOAWMOW Uil  pELICHHSA
NPAaKTHYECKUX 337a4 M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3/10POBbIO U IPUPOAHOM Cpefie;

- yMeTb COONIoaTh MpaBWJIa SKOJIOTHUECKH  IIeJIecCO00pa3sHoro
NOBEJCHUS B OBITY W TPYAOBOM NEATEILHOCTH B LEISAX COXPAaHEHUS
CBOETO 3JI0POBbS M OKpYXKAlOUIeH NPUPOIHON Cpelbl; YYUTHIBAThH
OTaCHOCTh BO3/ICHCTBUS HA )KUBBIC OPTaHU3MBI OIIPECIICHHBIX BEIECTB,
MOHUMAasi CMBICI ITOKA3aTelsl MPEIeIbHON TOMYyCTUMOM KOHLIEHTPALUH




2. CTPYKTYPA U COAEP KAHUE OBILIEOBPA3ZOBATEJIBHOT'OITIPEIMETA

«XHUMUSA»

2.1. O0beM npeamera U BUABI yueOHO# padoThl

O06bem yueOHOro nmpeaMera

Bcero AKaJCMHUYCCKHUX 4aCOB

OO6mmas Tpyno€MKOCTh Y4eOHOTO IIpeMeTa 72
B TOM YHCJIC
Bo B3anmoelicTBUY ¢ TIperoiaBaTeeM 72
B TOM YHUCIIE
JIEKINH, YPOKH 42
MPAKTUYECKHUE 3aHATHS 30
CaMOCTOSTENIbHAsI paboTa 00yJarOIIUXCs 0
POMEXyTOUHas arrectanus (IuddepeHInpoBaHHbIN 2

3a4éT)
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2.2. TeMaTH4yecKMi IJIAH U COJAEpPKAHMeE NpeaIMeTa

Howmep
ypoka

Haumenosanue
pasnena, TeMbl

Conepikanue y4eOHOro MaTepHrania

Kommuecto
aKaJIEMHUYECKHUX
4acoB BO
B3aMMOJCHCTBUH
c
Mpeno/jiaBaTesieM

B ToMm uucne

J, YP

I13

CP

dopmupyemble
KOMITETCHIIUH

Pa3zpgen

1. OCHOBBI CTPOEHUS BelIECTBA

1-2

CrtpoeHue aToMOB
XUMHYECKHX

AJIEMEHTOB M MPUPOJIa

XUMHYECKOH CBSI3U

CoBpeMeHHast MOJIeIb CTPOEHHUS aToMa.
CHMBOJIMYECKHUH S3BIK XUMHH. X MMAYECKHAI
AJIEMEHT. DJIEKTPOHHAs KOH(UTYpaIvs aToma.
Kiaccudukanms XuMHuIecKux 3JI€MEHTOB (S-, pP-,
d-anmemenThI). BasieHTHBIE 37IEKTPOHBI.
BanenTHOCTb. D5eKTpOHHAs MPUPOJIa
XUMHUYECKOHN CBA3U. DJIEKTPOOTPUIIATEIHHOCTD.
Bupl XumMudeckoit cBs3M (KOBaJICHTHAS,
WOHHAs1, METa/NINYECKasi, BOJIOPOIHAS) U
CrocoObI e 00pa3oBaHUs.

2

34

IIpakTHueckoe 3aHsATHE

Nel.
«Perenne 3aaau»

Pemenne 3aIaHU I Ha UCIIOJIb30BAaHUE
XUMHUYECKON CUMBOJIMKH U Ha3BaHUU
COECIMHEHU I o HOMEHKJIaType
MEXIYHAPOAHOIO COK03a TEOPETHYECKOW U
MPUKJIAJHON XUMUM U TPUBHAIBHBIX Ha3BaHUMN
JUIE  COCTaBJICHMS  XMMHUYECKUX  (hopmyn
JBYXaTOMHBIX COCTMHEHU I (okcH10B,
Cynb(pUIOB, THUAPUIOB M T.OI.) U JPYTUX
HEOPraHWYECKUX  COEAMHEHUI OTJIEJIbHBIX
KJIaCCOB.

[IpakTrueckue 3aaHus Ha yCTAHOBIICHHUE CBSI3H
MEXIy CTPOCHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB M EPUOJUYECKUM U3MEHEHUEM
CBOMCTB XMMUYECKUX HJIEMEHTOB U UX
COEIMHEHMI B COOTBETCTBHH C MOJIOKEHUEM
IlepnoaruecKol CUCTEMBI.

OK 01
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5-6

IIpakTrueckoe 3ansaTue
Ne2.

«ITepnognueckuit
3akoH u Tabmauma J[.1.
MenpaeneeBa»

[lepuoanueckas cucteMa XMMHUYECKUX
anemenToB .M. MenneneeBa. ®u3ndecKuii
cmbici Ilepuoanueckoro 3akona /I.1.
MenpneneeBa. 3aKOHOMEPHOCTH U3MECHECHHS
CBOMCTB XUMUYECKHX DJIEMEHTOB, 00pa3yeMbIX
MMM MPOCTHIX U CJIIOKHBIX BEIIECTB 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-OpuEeHTUPOBAHHBIX
TEOPETHUYECKUX 3aJaHUI Ha XapaKTePU3aIUIO
XHMHYECKUX 3JIEMEHTOB «MeTaiinuecKue /
HEMETAUIMYECKUE CBOMCTBA,
AIEKTPOOTPHUIATEIIBHOCTh XUMUYECKUX
AJIEMEHTOB B COOTBETCTBHH C MX JJICKTPOHHBIM
CTPOCHUEM U TOJO0KEHUEM B MIEPUOTUIECKOM
CHCTEME XMMHYECKHUX sneMeHToB JI. M.
MenpenaeeBay.

OK 01
OK 02

Pa3gen

2. XumMuyeckne peakiumn

TuIel XUMHUYECKUX
peaxkuuii

Knaccudukanms v TUIIBI XUMHUYECKUX PEAKITUH C
y4aCTUEM HEOPTraHUYECKUX BEILIECTB.
CocraBieHne ypaBHEHUHN peakluii cOeIMHEHuS,
pa3noKeHusl, 3aMelleHrs, OOMeHa, B T.4.
peaKuuii rOpeHus, OKMCIEHUSI-BOCCTAHOBJICHHUS.
YpaBHEHUSI OKUCIIEHUSI-BOCCTAHOBIICHUS.
Crenens okucieHus. OKUCINTENb U
BoccTaHOBUTENL. COCTaBIEHUE U YpPAaBHUBAHUE
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
METOJIOM 3JIEKTPOHHOTO OanaHca.
OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU B
MIPUPOJE, TPOU3BOJICTBEHHBIX IIPOLIECCAX U
KU3HEJECATEIIbHOCTH OPraHN3MOB.

OK 01
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9-10

IIpakTrueckoe 3ansaTue
Ne3.
«KonnuecTseHHbIe
OTHOLICHHS B XUMHUH»

KonuyecTBeHHbIE OTHOIICHUS B XUMUHU.
OcCHOBHBIE KOJINYECTBEHHbIE 3aKOHBI B XUMHUH U
pacyeTsl 0 YPaBHEHHUSIM XUMHUYECKUX PEaKITUi.
Moub Kak eIMHUIa KOJIMYEeCTBA BEIIECTRA.
MousipHast Macca. 3aKOHbBI COXpAaHEHHS MacChl U
sHeprur. 3akoH ABorajapo. MossipHbIid 00beM
ra3zoB. OTHOCUTENbHAS IUIOTHOCTh I'a30B.
Pacyersl o ypaBHEHUSIM XUMHUYECKUX PEaKLUN C
MCIOJIb30BaHUEM MacChl, 00beMa (HOpMaIbHBIE
YCIJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTRA.

11-12 | DnexkTponuTHYECKas Teopus 31EKTPOIUTUYECKON JUCCOLMALINH. OK 01
JCcCOManus 1 HoHbI. DIEKTPOIUTHI, HEAIEKTPOIUTHL. Peakuun OK 04
MOHHBIN 00OMEH noHHOro ooOMeHa. CoctaBieHUE peakuuit

HMOHHOT0 0OOMeHa IyTeM COCTABJICHHSI UX MOJIHBIX
U COKpAlllCHHBIX HOHHBIX ypaBHeHMM. KucnorHo-
OCHOBHBIE PEaKIMU. 3a7jaHNsl Ha COCTABJICHUE
WOHHBIX PEAKIIUM.

13-14 | JlaboparopHas pabota | McciemoBanue THIIOB (TI0 COCTABY M KOJUYECTBY
Nel. HCXOJHBIX U 00pa3yIOIIMXCS BELIECTB) U
«Tunbl XUMUYECKUX IIPU3HAKOB XUMHUUECKUX peakuuid. [Iposenenue
peakun» peaxkuuii HFOHHOTO OOMeHa, ONPEIEIIEHNE CPEIbl

BOJHBIX PaCTBOPOB. 3a/1aHNsl Ha COCTABIICHUE
VMOHHBIX PEaKIIHM.
Pa3nes 3. CTpoeHue M CBOIiCTBA HEOPraHUYECKHUX BelllecTB
15-16 | Knaccuduxanus, IIpenmer HEOpPraHU4YECKON XUMHH.
HOMEHKJIaTypa U Knaccudpukanys  HeopraHMYecKUx  BEIIECTB.
CTpOEHHE IIpocteie u cnoxHble BemecTBa. (OCHOBHbBIE
HEOPraHMYECKUX KJIaCChI CIIOKHBIX BEIIECTB (okcupbl,
BELIECTB TUIPOKCUBI, KHUCJIOTHL, coun). B3aumocssass OK 01
HEOPraHUYECKUX BEIIECTB. ArperaTHble OK 02

cocTOsiHMS  BemecTBa. Kpucraiumueckue u
amop¢Hble BemecTBa. THUIBI KPUCTAJUTMUECKUX
pemeTok (aTOMHasi, MOJEKYJIsipHas, HOHHasd,
MeTaJlIn4eckasi). 3aBHUCUMOCTh  (PU3MUECKHX
CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOMN
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PELIETKU. 3aBUCUMOCTh XUMUYECKON
AKTUBHOCTH BEILECTB OT BUJAa XUMUYECKOU CBA3U
U THUIA KPUCTAUIMYECKOW pemeTku. IIpuumnbl
MHOTr000pa3usi BELECTB.

17-18

[IpakTHyeckoe 3aHsATHE
Ned.

«Knaccuduxanus,
HOMEHKJIaTypa U
CTpOeHHE
HEOPraHMYeCKuX
BEIIIECTB

Homenknarypa HEOpraHMueCKuX BEIECTB:
Ha3BaHME BELIECTBA UCXOS U3 UX XUMUYECKON
(OopMyIIBI HITH COCTABIICHHE XUMUYECKOM
(opMyIbl MCXO/IS U3 HAa3BaHUS BEILECTBA 1O
MmexayHapoanoi (MIOITAK) wiu TpuBHanbHoOM
HOMEHKJIATYpE.

Pemenne [IPAKTUYCCKUX 3alaHAN o
KJ1accu(UKaLnU, HOMEHKIATYpe U XUMHUYECKUM
bopmynam HEOPraHUYECKUX BEIIECTB
Pa3IUYHBIX KJIAcCOB (yrapHbIi ras, yriaeKucIbli
ra3, aMMMaK, ralieHas HW3BECTb, HeraleHas
U3BECThb, MMTHEBAs COJA U APYTUX): Ha3blBaTh U
COCTaBIIATH (OPMYJIBl XHUMHUYECKHX BEIIECTB,
OIIPEAEIATh NIPUHAUIEKHOCTD K KIIACCy.
Ucrounnku xumuyeckon nHbopmaiuu (CpeacTs
MaccoBoi nHpopmanuu, cetb IHTepHET U
npyrue). [Touck nHpopmanuy no Ha3BaHUsIM,
UACHTUPUKATOPAM, CTPYKTYPHBIM (POPMYIIaM.

19-20

Du3nKo-XUMHYECKIE
CBOMCTBa
HEOPraHUYECKUX
BEIIIECTB

Mertamibl. O6mue puznyueckre 1 XUMUYECKHUE
cBoiicTBa MeTaiioB. CriocoObI MOTyYEHHUS.
3HavYeHHE METAJJIOB M HEMETAJIOB B TIPUPOJIE U
KU3HEIESITEIbHOCTH YeJIOBEKa U OPTaHU3MOB.
Koppo3sust MmeTamioB: BUAbI KOPPO3HH, CIIOCOOBI
3allIUTHl METAJIOB OT KOPPO3UHU.

Hemeramnpl. O6mmue ¢puznueckue 1 XUMHIECKIE
CBOMCTBA HEMeETaI0B. TUIHUYHEBIE CBOMCTBA
HemetaiioB [V— VII rpynn. Knaccudukanus u
HOMEHKJIaTypa COEAMHEHUN HEMETAJUIOB.
KpyroBopoTsl 6MOTE€HHBIX 3JIEMEHTOB B
MIPUPOJIE.

21-22

DU3NKO-XUMHUYECKHE

XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

OK 01
OK 02

14



CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

HEOPraHMYECKUX BEIIEeCTB (OKCHIIOB,
THIIPOKCHUJIOB, KKCIIOT, COJICH | Jp.).
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
MPOCTHIX BEIIECTB, BOJAOPOIHBIX COCIMHEHHIA,
BBICIIUX OKCUJ0OB U THAPOKCUIOB

23-24 | IIpaktrueckoe 3aHsTHe | CocTaBiIeHUE YpaBHECHUN XUMHUYECKHUX PEAKIIHHA
Nes. c y4acTHEM MIPOCTBIX u CJIOXKHBIX
«DPU3NKO-XUMHUYECKUE | HEOPraHMYECKUX  BEIIECTB:  METAIOB U
CBOICTBa HEMETAJIJIOB; OKCUJOB METAJIJIOB, HEMETAJUIOB U
HEOPraHMYeCKuX aMQOTEpHBIX  3JEMEHTOB;  HEOPraHUYECKHUX
BELIECTB KHCJIIOT, OCHOBaHUI u aM(OTEPHBIX

THJIPOKCUJIOB; HEOpraHMYecKuX coJIeH,
XapaKTEePU3YIOLIUX UX CBOMCTBA.

Perienue npakTHKO-OpUEHTHPOBAHHBIX
TEOPETUYECKUX 3aIaHUM Ha CBOMCTBA, COCTAB,
[OJTy4eHHe 1 6€30MacHOe UCII0JIb30BaHUE
BOXHEUIIINX HEOPTraHWYECKHX BEIIECTB B OBITY U
IIPAKTUYECKOH JIeATEIbHOCTH YeJIOBEKa.

25-26 | JlaboparopHas pabota | PemieHne  DKCHEpUMEHTANBHBIX  33Jad 10 OK 01
Ne2. XUMHYECKUM CBOICTBaM METAJIJIOB " OK 02
«Unentudukanus HEMETAJIJIOB, 110 PAaCIO3HABAHUIO U TOJYyYEHHUIO OK 04
HEOPraHUYECKUX COEMHEHUI METaJNIOB U HEMETAJLIIOB.

BEIIECTBY Wnentudukanuss HEOPraHUYECKUX BEIIECTB C
UCTOJb30BAaHUEM  UX  (PU3UKO-XMMHUYECKHX
CBOMCTB, XapaKTEPHBIX Ka4€CTBEHHBIX PEAKIUN.
KauecTBeHHBIE peakMu Ha cynbgaT-, KapOoHaT-
U XJIOpPUJ-aHUOHBI, HA KATHOH aMMOHHUS.
Pa3nes 4. CTpoeHue M CBOIiCTBa OPraHNYecKMX BelllecTB

27-28 | Knaccudukarms, IlosiBneHMe n pa3BUTHE OPraHUYECKON XUMHUH

CTPOCHUE U Kak Hayku. [Ipenmer oprannyeckoi XuMum.
HOMEHKJIAaTypa MecTo u 3HaYeHHE OpPraHU4eCKON XUMHUH B
OPraHUYECKHUX BELIECTB | CUCTEME €CTECTBEHHBIX HAYK. OK 01

XHUMHUYECKOE CTPOCHUC KakK MMOpAA0K
COCIUHCHNA aTOMOB B MOJICKYJIC COIJIACHO HX
BaJIcHTHOCTH. (OCHOBHBIC ITOJOKCHHS TCOPHUU
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XUMHUYECKOTO CTpOEHUS OpraHUYECKHUX
coequHennii  A.M. bytnepoBa. YriepoIHblid
CKEJIET OpPraHW4YeCKOW MOJIEKYJIbl. 3aBUCHMOCTb
CBOMCTB BELIECTB OT XUMHUYECKOIO CTPOCHHS
MoJieKyJl. U3omepust 1 u3oMephl.

[TonsTue o pyHKIIMOHATBHOM rpymie. Panukat.
[TpuHIHIB KIacCHPUKAIIIU OPTaHUISCKUX
coequHeHn. MexnyHapoaHas HOMEHKIATypa U
MPUHIUIIBI HOMEHKJIATYPhl OPraHUYeCKUX
coequHenuil. [TonsTre 06 azoTcoaepkanmux
COCIMHECHUSIX, OMOJIOTMYECKH aKTUBHBIX
BellecTBax (yriieBojax, xkupax, oenkax u Jip.),
BBICOKOMOJIEKYJISIPHBIX COEMHEHUAX (MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO).

29-30 | Knmaccudukaryms, HomeHnknarypa opraHu4ecKux CoeTuHeHUN
CTpOEHUE U OTJENIbHBIX KJIACCOB (HACBILCHHBIE,
HOMEHKJIaTypa HEHACHIIEHHBIE U ApOMAaTUYECKHE
OpPraHMYECKUX BELIECTB | YIJIEBOAOPO/bI, CHUPTHI, (PEHOIBI, aIbICTUIbI,
KETOHBI, KApOOHOBBIE KUCITIOTHI U JP.)
CocraBieHne MOJTHBIX U COKPALIEHHBIX
CTPYKTYPHBIX ()OPMYJI OPTaHUIECKHUX BEIIECTB
OTJENIbHBIX KJIACCOB, MCIIOJIB3Ys UX HAa3BaHUSA IO
CUCTEMATUYECKON U TPUBUAIBHOU
HOMEHKJIaType (3THJIEH, alleTUJIeH, TIULEPHH,
dbenon, popManbaeru, ykCycHasi KUCIOTa,
rnuiuH). Pacyetsl npocteiimei hopmyibi
OpPraHUYECKOM MOJEKYJIbl, UCXOS U3
AIIEMEHTHOTO0 cocTaBa (B %).
31-32 | KonrpomnbHas padora
Nel
33-34 | CpoiicTBa DU3NKO-XUMUYECKUE CBOWCTBA OPIraHUUYECKUX OK 01
OpraHUYECKUX COETMHEHMH OT/AETBHBIX KIaccoB (0COOEHHOCTH OK 02
COEIMHEHUI KJ1acCU()UMKALMU U HOMEHKJIATyphl BHYTPH OK 04
35-36 | CsoiictBa KJ1acca; TOMOJIOTHYECKHH sl | 001Ias
OpPraHUYeCKUX bopmya; nzomepusi; GU3NUECKHUE CBONCTBA;
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COETUHEHUU XUMHYECKHUE CBOMCTBA; CIIOCOOBI MOTYICHHUS):

37-38 | CroiicTBa — TpeneibHbIE  YIIEBOAOPOAbl (alKaHbl U
OpPraHUYeCKUX [UKJIOANKaHbl). ['opeHre MeraHa Kak OJIUH M3
COEJMHEHUN OCHOBHBIX UCTOYHUKOB Tera B

OPOMBIIICHHOCTH U OBITY. CaoiicTBa
IPUPOJHBIX  YIVIEBOJOPOIOB, HAXOXJIEHHE B
MPUPOJIE U IPUMEHEHHE alIKaHOB;

— HeIlpeeIbHbIE (AJIKEHBI, ATKUHBI U
QJIKaJUCHbI) U ApOMATHYECKUE YTIIEBOIOPOIBI.
I'openue aneTuieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHH JJIsl CBAPKU U
PE3KU METaJJIOB.

39-40 | IIpaktuyeckoe 3ansTue | CBONCTBAa OPraHUYECKUX COCTUHEHHUN
Ne6. OTJENbHBIX KJIACCOB (TpUBHAIbHAS U
«CBolicTBa MEXTyHapOaHAss HOMEHKIATypa, XUMHYECKHE
OpPraHUYeCKUX CBOMCTBA, CLIOCOOBI MOJTyUEHHUSI): IPEeIbHbIC
COCIMHEHUI (anmkaHBI ¥ IUKIIOATKAHBI), HETIPEIEIbHbIC

(aJIKeHBI, AJTKUHBI U ANKAIUCHBI) U
apOMAaTUYECKUE YTIIEBOIOPOIBI, CITUPTHI U
(eHosbI, KapOOHOBBIE KUCIOTHI M 3(UPBI,
QJIbJICTU/IB] U KETOHBI, aMIUHBI 1 aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHUs. 3aJaHusl Ha
COCTABJICHHE YPaBHEHUH XUMUYECKUX PEaKLUU ¢
y4acTHEM OpraHHMUYECKUX BEIIECTB HA OCHOBAaHUU
WX COCTaBa M CTPOCHHSI.

41-42 | JlaGopatopHas pabota | [lomydyeHue 3TuI€HA U U3yUYE€HHUE €O CBOWCTB.
Ne3. MopennpoBaHue MOJIEKYJI U XUMUYECKUX
«[IpeBparenus IIpeBpallleHH Ha IpUMepe dTaHa, STUIICHA,
OpPraHUYeCKUX BEIIECTB | alleTUIICHA U JIp.

IpY HarpeBaHUM

43-44 | Unentudukanus buooprannueckue coequnenus. [Ipumenenue n OK 01
OPTraHUYECKHUX Oumostornueckasi posib yrieBo10B. OKHCIIeHHEe OK 02
BEIIIECTB, X 3HAYCHHE | YIJIEBOJIOB — HICTOUHUK YHEPTUU JKUBBIX OK 04

U TIPUMCHCHHUE B
OBITOBOM U

opranu3moB. O6acTu NpUMEHEHUs
aMMHOKUCIIOT. [IpeBpaiienns 6eIKoB MUIIH B
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IIPOU3BOJCTBEHHON opranusMe. buonornyeckue GyHKIUN OEIKOB.
JeSITeIbHOCTH buonornyeckue pyHkuuu xupoB. Poib
4eJoBeKa OpPTraHUYECKON XMMHHU B PEIICHUH MPOoOIeM
IIUILEBOM 0€3011aCHOCTH.
45-46 | Unentudukamus Poib opranndeckoil XuMuM B pelIeHUH podiieM 2 2
OpPraHUYeCKUX HHEPreTU4eCcKoil 6€30MacHOCTH, B pa3BUTHH
BEIIIECTB, X 3HAYCHHE | MEIUIMHBI, CO3JaHNU HOBBIX MAaTEPUAJIOB,
U IPUMEHEHUE B HOBBIX HCTOYHHUKOB 3HEPIUU (AIbTEPHATUBHBIC
OBITOBOH U HMCTOYHUKHU 3HEprun). OnacHOCTh BO3/ICHCTBUS
IIPOM3BOJICTBEHHOMN Ha JKUBbIE OPTaHU3Mbl OPIAHUYECKHUX BEILECTB
JeSITeTbHOCTH OTIENBHBIX KJIACCOB (YTIEBOAOPOIBI, CITUPTHI,
4eJIoBeKa (beHoIIbI, XJIOpOpraHnYecKre IPOU3BOIHBIE,
QIIBJICTU/IBI U JIP.), CMBICII TIOKA3aTeNsl IPEIEIbHO
JIONTYCTUMON KOHLIEHTPALUH.
47-48 | JIaboparopHas pabota | MneHTuduKaIus OpraHndeCKUX COCTMHCHHUI 2
Ne4. OTJIENIbHBIX KJIACCOB (HA IPUMEPE abIAETUIOB,
«Mnentudukanus KpaxMmaia, yKCyCHOM KHCIIOThI, O€IKOB U T.I1.) €
OpPTraHUYeCKUX MCTIOJIB30BAHUEM UX (PH3UKO-XUMUYECKUX
COCTMHEHU N CBOMCTB U XapaKTEPHBIX KAYECTBEHHBIX
OTJEJIbHBIX KJIACCOB)» peakuuii. Jlenatyparus Oenka npu HarpeBaHUH.
[IBeTHbIE peakiuu OenkoB.Bo3HUKHOBEHNE
AQHAJIMTUYECKOT'O CUTHAJIAa C TOYKHU 3pEHUs
XUMHAYECKHX TPOIIECCOB PU MPOTEKAHUHT
KayeCTBEHHON peakLnu, TO3BOJISIONIeH
UACHTU(DHUIIMPOBATH MPEITIOKCHHBIC
OpraHUYecKue BEeleCTBA.
49-50 | KontponbHas pabota 2
No2
Paznen 5. Kunernyeckue ¥ TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHX peaKkuuii
51-52 | Ckopocth xumudeckux | CKOPOCTh  peakiuu, €€ 3aBUCUMOCTh  OT 2 2

peakuuii. XUMHUYECKOE
paBHOBecHE

pa3nUYHBIX (PAKTOPOB: MPUPOABI PEArHPYIOLINX

BEIIECTB, KOHIIEHTPALlUH1 pearupyromumx
BEIIIECTB, TeMIepaTypsl u mIomagn
PEaKIMOHHOM TIOBEPXHOCTH. TenoBwie

3h(}EeKThl XMUMHUYECKHX peakmuii. DK30- U

OK 01
OK 02
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SHJO0TEPMUUYECKHE, PEAKIIUH.
O6paruMocTh peakiuii. XuMUYeCKoe
PaBHOBECHE U €r0 CMEILICHHE M0/ ACHCTBUEM
pa3nuyuHbIX (PaKTOPOB (KOHIIEHTPAIMS PEareHTOB
WJTU TIPOJYKTOB PEAKIUH, TaBJICHHE,
TeMIlepaTypa) AJsl CO3/1aHUsI ONTHUMAIbHBIX
YCJIOBUM MPOTEKAHUSI XUMUUYECKHUX MPOIIECCOB.
[Tpunmun JlelllaTense.

53-54 | CxopocTb XUMHUYECKUX | PemeHre MpakTUKO-OPUEHTHPOBAHHBIX 3a/1aHUIM
peakiuii. XuMHYecKoe | Ha aHanu3 (aKTOPOB, BIUSIOUIMX HA U3MEHEHUE
paBHOBECHE CKOPOCTH XHMHUYECKOW peakluuu, B T.4. C

MO3UIUI  DKOJOTUYECKH  IIeJIeCO00pa3sHOro
MIOBE/ICHUS B OBITY U TPYJOBOW JEATEIBHOCTH B
LeIsIX  COXpPAaHEHHs CBOETO0  370pPOBbS U
OKpY>Karolle MpUPOJIHON CPEBI.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX 33/ 1aHUN
Ha npuMmeHenue npunnuna Jle-1latense nis
HAXOXJCHUS HAMIPABIICHUS CMEIICHUS
PAaBHOBECHSI XUMHYECKOW PEaKIIMU U AaHAJIN3
(hakTOpOB, BIMSIONINX Ha CMEIICHHE
XUMHNYCCKOT'O paBHOBCCHA.

55-56 | CkopocTh XuMHUYeCKUX | PerieHne mpakTHKO-OPHEHTUPOBAHHBIX 3a/laHUM

peakuuii. XuMH4YECKOe
paBHOBECHE

Ha aHayu3 (aKTOPOB, BIMSIONIMX HA U3MEHEHHUE
CKOPOCTH XHUMHYECKOW peakuuu, B T.4. C
HNO3ULIMHA  JKOJOTMYECKH  L€JIecO00pa3HOro
MOBEJICHUsI B OBITY M TPYJOBOH JEATEIBHOCTU B
LEIAX  COXPAaHEHMs CBOEro  3JI0pOBbs U
OKPY’KaIOILEeH IPUPOJTHON CPEBI.

Pemrenne nmpakTMKO-OpUEHTUPOBAHHBIX 3aJaHUI
Ha npuMeHeHue npuHuuna Jle-Ilarense nis
HAaxO0’KJICHUs HAIPABIICHUS CMEILEHUS
PaBHOBECHS XUMUYECKOW PEaKIMU U aHAIIN3
(akTOpOB, BIMSIONIMX Ha CMELICHHE
XUMHUYECKOTO PABHOBECHS.

Pa3nea 6. PacTBopbl
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57-58

ITonsTHE O pacTBOpax

PacTBopeHue kak (pU3MKO-XUMUYECKUHN MPOIIECC.
PactBopsl. CrtocoObI IPUTOTOBICHHS PACTBOPOB.
PactBoprMocTb. MaccoBast 1011 paCTBOPEHHOTO
BemectBa. CMBICT — [MOKasaTels  MpeaeiabHO
JOIyCTUMOM KOHILEHTPALUU u ero
WCIIONB30BAHUE B  OIEHKE  DJKOJOTMYECKOM
0€30I1acHOCTH.

OK 01
OK 02
OK 07

59-60

[TonsiTue o pacTBOpax

[IpaBuia  SKOJIOTMYECKH  II€JIECO00pPa3HOro
MOBEJICHHSI B OBITY M TPYIOBOH IEATEILHOCTH B
LeIsIX  COXpPAaHEHWs CBOETO0  370pPOBbS U
OKpY>Kalolllel MNPUPOAHOM Cpelbl; OMAaCHOCTH
BO3JICHCTBUS Ha JKUBBIE OpTaHU3MBI
OIIpe/ICJICHHBIX BEIIECTB.

Pemennie npakTUKO-OpUEHTUPOBAHHBIX
pacyeTHBIX 33JaHUN HAa PaCTBOPHI,
UCIOJIb3yeMbIe B OBITOBOM U MTPOU3BOJCTBEHHON
JESITETbHOCTH YEJIOBEKA.

61-62

JlaGopaTtopHnast pabota
Nes.

«lIpurorosieHue
pPacTBOpPOBY

[Ipurorosnenue pacTBOpOB 3aIaHHOU
(maccoBoil, %) KOHIIEHTpauuu (C TPaKTHUKO-
OPHEHTUPOBAHHBIMH BOIIPOCAMH) U OIpEJICIICHUE
Cpelbl BOIHBIX paCTBOPOB.

Penienue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB.

OK 01
OK 02
OK 04

Pasznen

7. Xumus B ObITY H IPOM3BOACTBECHHOM NeATEJIbHOCTH Y€J0BEKA

63-64

XuMmus B ObITY U
IIPOU3BOJCTBEHHON
JeSITEIIbBHOCTH
4eJI0BEKa

Hogelimme 10CTHXKEHNS] XUMAYECKON HAyKU U
XUMHYECKOHN TeXHOoJIornu. Ponp xumnu B
o0ecreyeHnr HKOJIOTUYECKOM, SHEPTreTHUECKON 1
MUIEBOM 6€30MMaCHOCTH, Pa3BUTUU MEIUIUHBI.
[IpaBuia novcka u aHanM3a XUMUYECKON
nH(pOpMAaIUU U3 Pa3IMYHBIX HCTOYHUKOB
(Hay4Has U yueOHO-Hay4yHas JIUTeparypa,
CpeAcTBa MaccoBOW MH(POPMALIUH, CETh
Wnrepuer).

65-66

Xumus B ObITY U
IIPOU3BOJCTBEHHOMN

ACATCIIBHOCTH

Hogeimme noctuxkeHns: XUMUYECKOW HAYKU U
XUMHUYECKOH TEXHOIOTHUH. POJIL XUMUU B
00eCTeYeHN N YKOJIOTHUECKON, SJHEPreTUUECKON 1

OK 01
OK 02
OK 04
OK 07
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YeJIoBeKa MUIIEBOM 0€30MaCHOCTH, Pa3BUTUU METUIIMHBI.
IIpaBuia nmoucka u aHaiaM3a XUMHUYECKON
nHbOpMALUU U3 Pa3IMYHBIX HCTOYHUKOB
(HayuyHas ¥ yueOHO-HAy4YHas JIUTEepaTypa,
CpeacTBa MaccoBOW MH(POPMAIIUH, CETh
Wurepner).

67-68 | Ilpaktuueckoe 3anatue | [louck © aHanu3 KEHCOB O TNPUMEHEHHUH
Ne7. XUMUYECKHUX BEIIECTB U TEXHOJOTUW C Y4ETOM
«Xumus B ObITY U Oyaymeit mpodeccHoHaNbHON NEATENFHOCTH 110
IIPOM3BOJICTBEHHOMN TeMaM: Ba)KHEHILME CTPOUTENIbHbIE MaTepHUallbl,
JeSITeTbHOCTH KOHCTPYKIIMOHHBIE MaTepHaibl, KPaCKH, CTEKJIO,
YeJI0BEKa» KepaMHKa, MaTepuanbl Uil  3JIEKTPOHUKH,

HaHOMAaTepHAIbL, TEKCTHIIbHBIC BOJIOKHA,
UCTOYHUKH  DHEPIum, OpraHudeckue "
MUHEpaJIbHbIE  yIOOpEeHHs,  JIEKAPCTBEHHBIC
BEIIECTBA, ObITOBAS XUMHSI.
3amura:[IpencraBneHne pe3ynbTaToOB PEIICHHUS
KelcoB B (hopMe MUHU-JIOKJIAJIa C Ipe3eHTaluel.

69-70 | Ilpaktuueckoe 3ansatue | [louck © aHanmM3 KEHCOB O TNPUMEHEHHUH
Ne§. XMMHUYECKHX BEIIECTB U TEXHOJOTHH C yuyeToM
«XuMus B OBITY U Oyayuiel nmpogeccuoHanbHON AESTENbHOCTH 10
IPOU3BO/ICTBEHHOMN TeMaM: BaKHEHIIME CTPOUTENIbHbIE MaTepHallbl,
JeSITeTbHOCTH KOHCTPYKIIMOHHBIE MaTepHaibl, KPAaCKH, CTEKJIO,
YeJI0BEKa» KepaMHKa, MaTepuanbl Ui  3JIEKTPOHUKH,

HaHOMaTepHAIbI, TEKCTHIIbHBIC BOJIOKHA,
UCTOYHUKH  DHEPIuH, OpraHudeckue "
MUHEpaJbHbIE  YIOOpEeHHs,  JIEKAPCTBEHHBIC
BEIIIECTBA, OBITOBAS XUMHUSI.
3ammra:lIpencraBienne pe3yiabTaToOB peIIEHUs
KelcoB B (hopMe MUHU-JIOKJIaJIa C IPe3eHTalueH.
71-72 | InddpepeHunpoBaHHbIi 3a4€T
JI—nexums  [I3 — npakTudeckoe 3aHsATHE
Vp — ypok CP — camocrosiTensHast paboTa
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3. YCJIOBUSA PEAJIM3ALIMU ITPOTI'PAMMBI
OBIIEOBPA3OBATEJIBHOI'OIIPEJIMETA

3.1. TpeGoBaHus K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00eceYeHnIo
Jns peanuzanuy MOporpamMMbl JAUCHUILIUHBL MPEIYCMOTPEHBI CIENYIOIINE CIeluaibHbIe
MOMEIICHUS: YIeOHbIN KaOMHET XUMUHU
- OOopynoBanue yueOHOro kaduHera (HarJsiAHbIe I0COOM):
M0CaI0YHBIC MECTA 110 KOJIUYIECTBY 00YUAIOIIUXCs (CTOJBI, CTYJIbs)
- pabouee mMecTo mpernoaaBares (CTOJ, CTYI)
— KOMIIBIOTEP C MPOrpaMMHBIM 00€CIIedeHUEM IS MPenoiaBaTelis (CUCTEMHbIHN OJIOK,
MOHHTOP, KJIABUATYPa, MBIIIIb)
— TPUHTEp
- DJKpaH
- MYJIBTUMEIUAIPOEKTOD;
- KJIacCHas JI0CKa
OO6opynoBanne yuyeOHOro kaduHera (HArjsiiHble MOCOOHUsI): HAOOPHI MIAPOCTEPIKHEBBIX
MoJieJIe MOJIEKYJ, MOJENH KPUCTAUTNYECKUX PEIIeTOK, KOJJIEKIIUU MPOCTHIX M CIOKHBIX BEIIECTB
W/WIA KOJUICKIIMH TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOpPOA W MHUHEpanoB, Tabnuua MeHnerneesa,
yueOHbIe (hHIbMBI, HU(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

Crenn no texnuku OezomacHoctu — lmt. 2.Ilepuonnueckas tabmuna J[.M. MenneneeBa —2mir.
3.Cten BIMSHUE OMOKCHIA CEpbl, CEPHOrO0 aHTuiapuaa Ha uyenoBeka-lmr, 4.CTeH OCHOBHBIC
HEHTPHI MPOUCXOXKIEHUS KyJIbTYpHbIX pacteHuii- lmr. 5.Ctenn sxocucteMsl -1 6.CTenn 6uoleHo3
npecHoro Boaoéma- lmr, 7.CteHn nekapcTBeHHble pacTeHusi- lmt., 8.CTeHJ XWU3HEHHBIA LUKII
pacrenuii-lmt, 9.CrenpouonorusBrBociinpodpeccun-lmr. 9.CteHa psa  HanpsokeHuil- — 1mrT.,
10.Crenp pactBopumocts cosieil - lmr. 11.Iloprperbryuénbix-40mr. 12...Becbl yuennueckue- ST.
13 .IlltatuBbl yueHuueckue -25mrt. 14.Jlepxkatenu mnas npoOupok- 16mT.15.ITpobupka- 150mrT.
16.CrimproBka -34mt 17..XuMudeckne peakTuBbl B accoptuMmenTte. |8 . XwmMmudeckas mocyna B
accoptumente-10kommu. 19..Ilmutka- 1mt. 20.MaaukaTopel xumuueckue- 23 mr.,21.IloacraBku ans
npoOupok -45mr. 22. Ilmakatel st oprannyeckod xumuu -10 xomruiektoB, 23.I11makaTter msis
HEOpraHnyeckon Xumuu- 10 KoMIiekToB. 24.MynbTUMeANITHAS YCTAHOBKA C KOMIIBIOTEPOM.
OGopynoBanue naboparopuri U paboOYMX MecT JTabopaTOpuu: MEH3YpPKH, MHUIETKH- KareIbHUIBI,
TEPMOMETPHI, MUKPOCKOII, TpeIMETHbIe CTeKJa, PUIbTpOoBalibHAsI OyMara, CTEeKIJIsSIHHbIE MPOOUPKH,
pe3UHOBBIE NIPOOKH, HAOOp PEaKTUBOB, CTEKJISHHBbIE MAOYKH, IITATUBBI JAJI MPOOUPOK; MEpHbBIE
UIMH]PBI, BOPOHKH CTEKJISTHHBIE, CTYNKU C MECTUKOM, (ap(opoBbie YaIIKH, MUHIETHI, (QUIBTPHI
OyMaxkHble, BaTa, MapJiisl, AMEKTPOIUIUTKH, JJaOOPATOPHbBIE IITATUBbI, IPUOOP Ul MOIYUYEHHsS T'a30B
(umu TmpoOHMpKa C Ta300TBOJHONW TPYOKOH), mepkaTenu il MPOOHPOK, CKISHKU ISl XpPaHCHUS
PEaKkTHBOB, pa3/aTO4HbIe JIOTKH, XxumMudeckue crakaubl (50, 100 u 200 mur);mimarenu; MUHIETHI,
TUTENbHBIE LIUMIIBI; CEKYHIOMEPHI (TaiiMepbl), MepHbIe podupku (Ha 10-20 M) U MepHBIE KOIOBI
(25, 50, 100 u 200 M), BoasHast OaHs (WJIM TEPMOCTAT), CTCKIISHHBIE TMATOYKH; KOHUYECKHE KOJIObI
st tutpoBanus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU s ompeneneHus pH u cranmapTHas
WHAMKATOpHAs IIKaJla; YHUBEpCaJIbHbIM HHAUKATOp; numneTky Ha 1, 10, 50 mu (mnm no3atopsl Ha 1, 5
u 10 mur), OropeTku UIsi TUTPOBAaHUS, J1aOOpaTOPHBIE W/UIU aHATUTHYECKHE Bechl, pH-MeTpsl,
CYMUIIBbHBIN MKad, 1 ap. 1abopaTopHOE 000PYIOBAHUE.
3.2. UndopmanuonHoe odecrieyeHne peaau3aunu NporpaMmbl

1. Jlna peanuzanuu mnporpaMMmbl OuOIMOTEUHBIM (oHA 00pa3oBaTeNbHON OpraHU3aluu
JOJKEH HMMETh TeYaTHbIe W/WIM 3JIEKTPOHHBbIE O0pa3oBaTelbHble U MH(POPMAIMOHHBIE PECYPCHI,
pPEKOMEH/I0BaHHbIE ISl CIIOJIb30BaHMsI B 00pa30BaTeIbHOM IIpOIecce, He cTaplie 5 JIeT ¢ MOMEHTa
U3JIaHUS.

2. PexoMeHnyemble eyaTHbIE W3JAaHMS TI0 peanu3auy o011eo0pa3oBaTeIbHON AUCIUTIINHBI
IPECTABICHbI B METOJMYECKUX PEKOMEHALUAX M0 OPraHnu3alui 00ydeHusl.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOI'OIIPEJIMETA

KOHTpOHB N OLCHKa pE3yJIbTaTOB 06y‘leHI/IH OCYHIECTBIIACTCA MPCIoAaBaTCIiEM B IIPOLECCE

NPOBEICHUS MPAKTUUYECKUX 3aHATUN U JIaOOPAaTOPHBIX pabOT, TECTHPOBAHUS, a TAKXKE BBITOTHEHUS

00y4aromyMuUCs WHIUBHUIYaJIbHBIX 3aJaHUN, MPOEKTOB, HCCIeNOBaHMUA. Pe3ymbraThl 00y4deHHA

OIpCACIIA0T, YTO 06yqa10mnec;1 AOJDKHBI 3HATh, IIOHUMATh U ACMOHCTPHUPOBATH IIO 3aBCPIICHHUU

HU3YUCHUA JUCHUIIIINHBI.

Jis popmupoBaHUs, KOHTPOJII U OLEHKH DPE3yJIbTAaTOB OCBOCHUS Y4YEOHOH IHUCUUILIMHBI
UCIIONIB3YETCSI CHCTEMa OIICHOYHBIX MEpONPUATUH, MPEICTaBIAIOMas cOO0N KOMIUIEKC Y4eOHBIX

MEpPONPUSITHIA, COTIACOBAHHBIX C pe3yjibTaTaMu 00y4deHHsS U cPopMyaupoBaHHBIX ¢ ydyetoM PI'OC
COO (mpeametnsbie pe3yabtathl o gucturiuae) u GI'OC CIIO.

Tunbl OlleHOYHBIX

MOJIO)KEHUEM B
MIEPUOIUYECKON CHCTEME
XUMHNYECKHUX IJIEMECHTOB

Ne OK Monayas/Paznen/Tema Pe3yabTar 00y4yeHus .
MepOonpUATHH
| | OcHoBHOE coep:kaHue
1 Pa3nes 1. OcHoBbI @opmymposats
0a3o0Bble MOHATHS H
CTPOEHHS BellecTBa
3aKOHbI XMMUH
1.1 | OK 01 CrpoeHue aToMOB Cocransate xumuueckue |l. Tect «CTpoeHune aToMoB
XUMHUYECKHX 3JIEMEHTOB |(DOPMYIIbI COSMHEHUM B |XMMUYECKUX JIEMEHTOB U
Y IPUPOJa XUMHUECKOU |COOTBETCTBUU CO IPUPOJA XUMUUECKOU CBI3N.
CBS3U CTENEHBIO OKUCIICHUS 2. 3agauM Ha COCTaBJICHUE
XUMUYECKUX AJIEMEHTOB, |XUMHUYECKHUX (HOopmMyI
KCXO/IsI U3 BaJICHTHOCTHU U |IBYXaTOMHBIX COEIUHEHUN
AJIEKTPOOTPUIIATEIHHOCTH |(OKCUIOB, CYIb(UIOB, THAPUIOB
U T.OL).
3. 3agaHus Ha UCIIOJIB30BAHUE
XUMHUYECKON CUMBOJIMKHU U
Ha3BaHUU COEAUHEHUM 110
HOMEHKJIAType MEXIYHAPOAHOTO
COI03a TEOPETUYECKOU U
MPUKIIATHON XUMHH U
TPUBUAIILHBIX Ha3BaHUM IS
COCTABJICHUS] XUMUYECKUX
(hopmys IByXaTOMHBIX
COEIMHEHUH (OKCHUJIOB,
Cynb(UI0B, THAPUIOB U T.I1.) U
JIPYTrUX HEOPTAaHUYECKUX
COEIMHEHUH OTJENbHBIX KJIACCOB
1.2 | OK 01 |Ilepnoguueckuii 3aKoH u|XapakTepu30BaTh 1. Tect «Metannuueckue /
OK 02 tabmuna J{. 1. XUMHYECKHE DJIEMEHTH B |HEMETaJINYECKHE CBOMCTBA,
MenneneeBa COOTBETCTBHUH C UX 3JIEKTPOOTPHUIIATETHFHOCTD U

CPOJICTBO K JIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C UX JIEKTPOHHBIM

24




OK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenuns

Tunsl oeHOYHBIX
MepOonpUATHH

.. MenneneeBa

CTPOCHUEM U TOJI0KEHHUEM B
IIEPUONYECKON CUCTEME
XUMHUYECKHX djiemeHToB ..
Meunneneesay.

2. IIpakTryeckue 3aJaHus Ha
YCTAHOBJICHUE CBSI3U MEXTY
CTPOCHHUEM AaTOMOB XMMHUYECKUX
3JIEMEHTOB U EPUOTUYECKUM
H3MCHCHHEM CBOMCTB XHUMHUYECKUX
DJICMCHTOB U UX COCIMHCHUI B
COOTBETCTBHUM C IOJIOKEHHUEM
Ilepuonuueckoi cucreme.

3. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOpPETUUYECKHUE 3alaHus Ha
XapaKTePU3ALMNI0 XUMUYECKUX
9JIEMEHTOB: «MeTamnyeckue /
HeMeTaIJIndecKue CBOMCTBA,
3JIEKTPOOTPUIIATEIHLHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMHYECKHX 3JICMEHTOB B
COOTBETCTBHE C UX JICKTPOHHBIM
CTPOCHUEM U MOJIOKEHUEM B
NEPUOINYECKON CUCTEME
XAMUYECKHX DJIEMECHTOB

J.1. MenneneeBa»

Pa3zgen 2. XuMunueckue
peaxkuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeaKkuuii

KonTtpoabHnas padora
«CTpoeHue BelnecTBa u
XHMHYECKHe PeaKnn

2.1

OK 01
OK 04

Tumel XUMHUYECKUX
peaKkuuit

CocTaBnsTh peakuuu
COCMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelleHus,
OKHCIIUTEIBHO-
BOCCTAHOBUTEIIbHBIE
peakuuu

1. 3a1aun Ha coCcTaBICHUE
YpaBHEHUU pEaKIUM:

— COCIMHEHMS, 3aMEIICHUS,
pas3noxeHus, 0OMeHa;

— OKHCJIUTEIBHO-
BOCCTAaHOBUTEIHHBIX PEaKIU C
HCITOIb30BAaHUEM METO/a
AJIEKTPOHHOTO OajaHca.

2. 3a1a4un Ha pacyeT Macchl
BEIECTBA WJIH 00bEMA

ra30B 110 U3BECTHOMY KOJIMUECTBY
BEIIECTBA, Macce WIH 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B
pEeaKIny BEIIeCTB; PacUEThI
Macchl (00bEMa, KorJecTBa
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OK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenuns

Tunsl oeHOYHBIX
MepOonpUATHH

BELIECTBA) IPOJYKTOB pEaKIUH,
€CIIM OJTHO U3 BEIIECTB UMEET
puMecu

2.2

DIEKTPOAUTHYECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

CocraBnaTh ypaBHEHUs
XUMHYECKHX PEAKIIMH
HOHHOI0 0OMeHa ¢
y4acTHEM
HEOPraHMYECKUX BEIIECCTB

1. 3agaHus Ha COCTABIICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peaKkIuii ¢ ydacTHEeM KHUCJIOT,
OCHOBaHHWH U COJICH,
YCTaHOBJICHHE N3MCHECHHSI
KHCIIOTHOCTH CPEJIbI

2. Jlaboparopuas padota "Turmsl
XUMHUYECKHUX peakiuii”

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKHUX
BellecTB

HccaenoBarb cTpoeHue u
CBOlicTBa
HEOpPraHu4ecKUux
BeIeCTB

KonTtpoabnas padora
«CBoiicTBa HEOPTraHMYECKUX
BeleCTB

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHE
HEOPraHUYECKUX
BEIIECTB

Knaccupunuposars
HEOPraHU4ecKue
BEILIECTBA B COOTBETCTBHH
C UX CTPOCHHEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOPMYIIbI UITU
COCTaBJICHHE XUMUYECKON
(hopMyIIBI HCXO/S 3 Ha3BAHUS
BEILIECTBA [0 MEXAYHAPOAHOU
WJIY TPUBUAIBHOU
HOMEHKJIATYpe».

2. 3ajaum Ha pacyeT MaccOBOMI
JIOTU (MAaCChl) XUMHUECKOTO
JJeMeHTa (COeAMHEHHUSI) B
MoJieKyIe (cMecH).

3. lIpakTudeckue 3aganus 1Mo
KJ1accu(UKaluu, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPTaHUYECKUX BEUIECTB
Pa3IMYHBIX KJIACCOB.

4. IIpakTHyeckue 3aaHus Ha
oTpeJieIeHue XUMHYECKON
aKTUBHOCTH BELIECTB B
3aBHCHUMOCTH BHJIa XUMHUYECKON
CBSI3U M THUTIA KPUCTAJUTMIECKOMN
pemeTKu

3.2

OK 01
OK 02

Dduznuko-xumMnueckue
CBOMCTBA
HEOPraHUYECKUX

VYcTaHaBiIuBaTh
3aBUCHUMOCTh (PU3UKO-
XUMHUYECKUX CBOUCTB

1. Tect «OcobGenHoctu
XUMHYECKHUX CBOMCTB OKCUOB,
KHCIIOT, OCHOBaHUH, aM(OTEPHBIX
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Tunsl oeHOYHBIX

Ne OK Mopnyas/Pa3nen/Tema | Pe3yabTar 00yyeHHs .
MeponpUATHI
BELIECTB HEOPraHUYECKUX BEIIECTB |TUIPOKCHUIIOB U COJIEH».

OT CTPOCHUSI aTOMOB U 2. 3agaHus Ha COCTaBJICHUE

MOJIEKYJI, a TAK)KE THIA  |ypaBHEHUI XMMHUYECKHX peakLuil

KPUCTAJNINYECKOI C Y4aCTHEM IIPOCTHIX U CIOKHBIX

peLeTKu HEOPraHMYECKUX BEIIECTB:
OKCH/JIOB METAJUIOB, HEMETAJIIOB U
aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUU M aM()OTEPHBIX
TUIPOKCUI0B, HEOPTAaHUYECKUX
COJIeH, XapaKTEepU3YIOLINX UX
CBOWCTBA U CIIOCOOBI MOJIYYECHHUS.
3. IlpakTuKO-OpUEHTHUPOBAHHbBIE
TEOpEeTUYECKHE 3aJJaHNs Ha
CBOMWCTBA U NOJy4YEeHUE
HEOPraHUYECKUX BEILECTB

3.3 |OKO0l1 [Unentudukamus Hccnenosath 1. [IpakTUKO-OPHUEHTUPOBAHHbIE
OK 02 |HeopraHm4ecKux Ka4yeCTBEHHBIC PEAKIIMM  |3a/IaHMS 10 COCTaBJICHUIO
OK 04  |[BemecTB HEOPraHUYECKHUX BEIECTB |XMMUYECKHUX PEAKLUN C y4aCTUEM

HEOPraHUYECKUX BEILECTB,
UCIIOJIb3YEMBIX JUI UX
UICHTU(DUKAITIH.
2.JIaGopatopHas pabora:
“Unentuduxarnms
HEOPraHUYECKUX BEILECTB”

4 Pa3nen 4. Ctpoenue u |HMcciaenoBars crpoenue u |Konrponbnas padora
CBOliCTBa cBoiicTBa opranuyeckux («CTpoeHHe H CBOICTBa
OpPraHu4ecKux BellecTB OpPraHu4yecKuX BelecTB)
BellecTB

4.1 | OKO0l |Kmaccudukamus, Knaccudumnuponars 1. 3agaHus Ha COCTaBJICHUE
CTpOEHHE U OpraHMYEeCcKHe BEIIECTBA B |HA3BaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COECIMHEHUH 10 TPUBUAIBLHON WIH

OpTraHU4YCCKUX BCIICCTB

CTPOCHHEM

MEXIyHAPOAHOU
CHUCTEMATUYECKON HOMEHKJIIATYpe.
2. 3agaHus Ha COCTaBJICHUE
MOJTHBIX ¥ COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPTraHUYECKUX BEIIECTB
OTJIETTbHBIX KJIACCOB.

3. 3aauu Ha ONpeEeIeHUE
npocreien GopMyIibl
OpPraHUYECKON MOJIEKYJIbI, UCXOs
13 JIEMEHTHOTO cocTaBa (B %)
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Tunsl oeHOYHBIX

Ne OK Mopnyas/Pa3nen/Tema | Pe3yabTar 00yyeHHs .
MeponpusiTH
4.2 | OKO0l |CgoiicTBa OpraHMyecKuXx |Y CTaHaBIMBATh 1. 3ajaHus Ha cocTaBJIEHUE
OK 02 |coenuHeHui 3aBUCUMOCTH (PH3UKO- YPaBHEHUI XUMUUYECKUX peaKLuit
OK 04 XMMHYECKUX CBOMCTB C YYaCTHEM OPraHUYECKUX
OpPraHUYECKUX BELIECTB OT (BELIECTB HA OCHOBAHUM UX
CTPOEHUS MOJIEKYI COCTaBa U CTPOEHHUS.
2. 3amaHusg Ha COCTaBJICHUE
YpaBHEHUN XMMHUUYECKUX PEAKIIUH,
WJUTIOCTPUPYIOLINX XUMHUECKHE
CBOMCTBA C YYETOM MEXaHU3MOB
IIPOTEKAHUS JaHHBIX peakUui U
IeHETUYECKOM CBA3U
OpPraHUYECKUX BELIECTB PA3HbBIX
KJIaCCOB.
3. PacueTHble 3a1auu 1o
YPaBHEHMSIM PEaKLUil C yuacTHEM
OpPraHUYECKUX BEILECTB.
4. Jlaboparopnas padoTa
“IIpeBpaleHyss OpraHUu4eCKUX
BELIECTB IIPU HarpeBaHUU"
4.3 [ OKO0l |Unentudukamus HccnenoBats 1.IIpakTUKO-OpUEHTHUPOBAaHHbBIE
OK 02  |opraHuuecKux BELIECTB, |KAUECTBEHHbIC PEAKIIMU  |33JJaHUs IO COCTaBJIECHUIO
OK 04 |ux 3HaueHue u OpraHU4YeCKUX XUMHYECKUX PEAKIUi ¢ ydacTueM
IpUMEHEHHE B OBITOBOM |COEAMHEHUH OT/ENbHBIX |OpraHWYEeCKHX BEILECTB, B T.U.
Y TIPOM3BOJCTBEHHOM  |KJIACCOB UCIIOJIB3YEMBIX JUIS UX
JEATEIIBHOCTH YEJIOBEKA UICHTU(QUKAIMU B OBITY U
MIPOMBIIIJIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentruduxaruiss OpraHn4ecKux
COETMHEHUI OTAENbHBIX KJIaccoB”
5 Pazneua 5. XapakTepu3oBaThb
Kunernueckue u BJMSIHUE PA3JINYHBIX
TepMOAMHAMHYECKHe |(paKkTOpPOB Ha
3aKOHOMEPHOCTH PaBHOBecHe U CKOPOCTh
NPOTeKAHUS XHMHYECKHX peaknui
XHMHYECKHX peaKuuu
5 | OKO01 |Ckopoctb xuMu4eckux |XapakTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakumii. XUMHUYECKOE |BJIMSHHUE KOHIEHTPALMM |TEOPETUYECKHE 3a/laHUsl HA aHATIN3

paBHOBecHe

pearupyromux BemecTB U
TeMIepaTypbl Ha CKOPOCTh
XUMHYECKUX PEaAKIUi
XapakTepu3oBaTh
BIUSHUC H3MCHCHUS
KOHLEHTPALUH BELIECTB,

(hakTOpOB, BIMSIOMINX HA
M3MEHEHHE CKOPOCTH XUMHUECKON
peakuuu. IIpakTuko-
OpPUEHTHPOBAHHBIE 3a/IaHUS HA
npuMeHeHue npuHuna Jle-
HlaTenbe 11 HaX0XKICHUS
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Tunsl oeHOYHBIX

Ne OK Mopnyas/Pa3nen/Tema | Pe3yabTar 00yyeHHs .
MeponpusTHI
peaKIu Cpe/ibl U HaIpaBJICHUs CMEIECHUS
TEeMIIepaTyphl Ha pPaBHOBECHS] XUMHYECKON peakinu
CMeEIlleHNEe XUMUYECKOT0 | aHaiu3 (GaKTOPOB, BIUSIOMINX
paBHOBECHS Ha CMEIEHUE XUMUYECKOTO
paBHOBECHS

6 HUccaenoBarth

Paszen 6. PacTsophr HCTUHHBIEPACTBOPHI €
3aJaHHBIMH
XapaKTepUCTUKAMU
6.1 | OK 01 [Tonsitue o pactBopax  [Paznuyarh UCTUHHBIE 1. 3ajaun Ha NPUTOTOBJIEHUE
OK 02 pacTBOpLI pacTBOpPOB.
2. IlpakTUKO-OpUEHTUPOBAHHBIE
pacueTHbIe 3a/laHus Ha
JTUCTIEPCHBIE CUCTEMBI,
UCIIOJNIb3yeMbIe B OBITOBOM U
MPOU3BOJCTBEHHOMN AESITeIbHOCTU
YeloBeKa
6.2 [ OKO01 |HUccnenoBanue cBoiictB |MccnenoBath Gu3nKo- JlaGopaTopHas pabota
OK 04 |pacTBOpOB XUMHYECKHUE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
HCTUHHBIX PACTBOPOB

Il | [IpodeccuonaILHO-OPHEHTHPOBAHHOE CO/lep:KaHNe (Co/lep:KaHNe MPUKJIATHOTO MOTYJIs1)

7 Pa3pgen 7. OuenuBarh mocjaeAcTBHA |3amuTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOM U Oyayueil npogeccuoHaJIbHOM
NMPOM3BOJACTBEHHOI NPOM3BOACTBEHHOMI AesITeJIbHOCTH)

AeSITeJIbHOCTH AeSITeJIbHOCTH YeI0BeKa
Ye10BeKa ¢ MO3U LU
JKOJIOTHYECKOMI
Oe3omacHocTH
OK 01  [Xumus B ObITY U OuenuBats nocnencteus  |Keiic (¢ yuerom Oynymieit
OK 02 |npou3BOACTBEHHOM OBITOBOM U npodeccroHaibHOI
OK 04 |meATenbHOCTH YEJIOBEKA |IPOU3BOICTBEHHOM JESITEIbHOCTH)
OK 07 NesITETbHOCTH YeloBeKa ¢ (Bo3MOXKHbIE TEMBI KEHCOB:

HO3UIIUHA YKOJIOTHUECKON
0€e30MacHOCTH

1. IloTennenune knumara u
BBICBOOOKICHHE T'a30BbIX
THIPaTOB CO JIHA OKEaHa.

2. Bynymue matepuaisl 11 aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHSI.
3. HoBble maTepuaisl aJis
COJTHEUHBIX OaTapeil.

4. JIexapcTBa Ha OCHOBE
PaCTUTEIBHBIX MPENApaToOB
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