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PACCMOTPEHO COI'JTACOBAHO

Ha 3acenanuu [IK 3am.qupekropa no Y MP
00111e00pa30BaTEIIbHBIX,

COLMAIbHO-TYMaHUTAPHBIX U

€CTeCTBEHHOHAYYHBIX

JUCLUTUTMH

[Tporpamma yue6HOM quctumauabl O0/1.10 Xumusi pazpabotaHa B COOTBETCTBUH C TPEOOBAHUSIMHU
@DenepantbHOTO TOCYAaPCTBEHHOTO 00pa30BaTENIbHOTO CTaHIApTa CPEIHEro 0o0mero odpa3zoBaHHA
(yTBepkaeH npukazoM MuHucTepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 17.05.2012
r. Ne 413, B peiictBytouiedt penakuuu), DenepaibHOTO TOCYIAPCTBEHHOIO0 00pa30BaTEIbHOTIO
CTaHaapTa cpefaHero mnpodeccuoHanbHOro oOpa3oBaHus Mo crnenuanbHocTH 43.02.16 Typusm u
rocrenpuuMcTBO (yTBepAkaeH [Ipukazom Munucrepcera npocseuieHuss PO ot 12 gexabps 2022 r. N
1100), pekOMEHIANUAME 110 OPTaHU3AIUK TOJYICHUS CPEIHEro 00Iero o0Opa3oBaHus B mpeeaax
OCBOCHHS 00pa30BaTENbHBIX MPOTpaMM CpEeTHET0 NpodecCHoHANBHOTO o0pa3oBaHHMs Ha 0ase
OCHOBHOTO 00mero o0Opa3oBaHus C ydeToM TpeOoBaHuil GeaepaibHbIX TOCYIapPCTBEHHBIX
0o0pa30BaTeNbHbIX CTAaHJAPTOB U TIOJIYy4aeMOW CIIELHUAJIbHOCTU CPEAHEro MpodheccuoHaIbHOro
o0pa3oBaHus, MPUMEPHON MPOrpaMMOi y4eOHON MUCHUIUIMHBI «XUMHS» A TpodhecCHOHATbHBIX
o0pa30BaTeNbHbIX OpraHu3aluii, peKOMEHJ0BaHHON DeiepalibHbIM T'OCYIaPCTBEHHBIM OOIKETHBIM
00pa30oBaTeNbHBIM YUPEKICHUEM JOMOIHUTEIBHOTO MpodeccnoHanbHoro odpaszoBanus «MHCTUTYT
pa3BuTHs TnpodeccuoHanbHOro obpazoBanms» (maee — DBIOY O «MPIIO») B kadecTBe
OPUMEpPHOM TpOrpaMMbl JJisl peanu3aliil  OCHOBHOHM mpodeccuoHanbHOM 00pa3oBaTeNnbHOM
nporpammbel CITIO Ha 06a3e OCHOBHOTO 0O0IIEro OOpa3oBaHHS C TOJYYCHHUEM CPEIHETO OOMIeTOo
oOpa3oBanus, mpoTokosn Ne 14 ot «30» Hos1Opst 2022 T.

Opranu3zanus-pa3padoTUuK:
Tl'ocynapctBenHoe OrokeTHOE TMpodeccHoHaTbHOE 00pa3oBaTeNlbHOE yUpekIeHne MOCKOBCKOM

obnactu «CeprueBo-Ilocaackuit KommemK»

ABTOp-pa3pabOTUuK:

Tomunosa T.B. - npenogasarens [ BIIOY MO «Ceprueso-Ilocaackuii komiemx»
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1. OBIIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOT PAMMABI
OBIIEOBPA30OBATEJBbHON JUCHUNJIMHBI «XUMUS»

1.1. MecTo nucuMIUIMHBI B CTPYKTYpe OCHOBHOH NpodeccHoHAIbHOI 00pa3oBaTeIbHOM
NPOrpamMMbl

OOmeoOpa3oBarenbHas  TUCHMIUIMHA  «XHUMHUS»  SBISETCS  O0s3aTENBHOW  YacThIO
00111€00pa30BaTEILHOTO [MKJIA OCHOBHOM MpPO(EeCCHOHAIBHONM 00pa30BaTEbHOM NpOrpaMMmsbl B
cootBercTBUU ¢ PI'OC no cnenuansHocTy 43.02.16 Typusm 1 rocTennpuuMCTBO.

1.2. Henu U ni1aHUpyeMble Pe3yJibTaThl 0CBOCHHS THCIIUIITHHbI

1.2.1. leau u 3a7a4u AUCUUIJIMHBI

dopMuUpoBaHUE y CTYACHTOB IMPEACTABICHUS O XUMHUYECKOW COCTABIISIFOIICH €CTECTBEHHO -
HAyYHOW KapTHHBI MHpa KaK OCHOBBI NPHHITHS PCIICHUH B YXU3HECHHBIX W IPOU3BOJCTBCHHBIX
CUTYaIUAX, OTBETCTBEHHOI'O TTOBE/ICHHUS B IIPUPOJTHOM cpejie.

3apaum AUCHUIIHHBI:

1) chopmupoBaTh NMOHMMaHHE 3aKOHOMEPHOCTEH NPOTEKAaHHUS XUMHYECKHX IPOIECCOB U
SBIICHH B OKpYXarolled cpene, IEJIOCTHOH HayyHOW KapTUHBI MHpa, B3aMMOCBS3U H
B3aMMO33aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHS COCTaBJSITH (OPMYJbI HEOPTraHUYECKHMX W OPTaHMYSCKHUX BEIICCTB,
YpaBHCHUS XHMHUYCCKHUX pEaKIud, OOBSICHATh WX CMBICI, WHTEPIPETUPOBATh PE3YJIBTATHI
XUMHUYECKHX YKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKH IPOBEACHHS IPOCTCHINNX XUMHYECKHX 3SKCIIEPUMEHTAIbHBIX
UCCIICIOBAHMI C COOJIOACHHEM MPaBUI OC30MaCHOI0 OOpAIlleHHs C BEIIECTBAMU M J1a0OPAaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMCHHS WCIIOJIb30BaTh HMH(GOPMAIMIO XMMHUYECKOTO XapakTepa M3 Pa3InYHbIX
HMCTOYHHMKOB;

5) copmMupoBaTh YMEHHUS MPOTHO3HPOBATH IMOCIICIACTBUS CBOCH JCSITEILHOCTH U XUMHUYSCKUX
MPUPOJTHBIX, OBITOBBIX W TPOU3BOJICTBEHHBIX ITPOIIECCOB,;

6) chopMUpOBaTh MOHUMAHUE 3HAYMMOCTH JIOCTMDKCHUN XMMHYECKOH HAyKH M TEXHOJOTHH
JUTSL pa3BUTHUS COIIMATILHOM U MTPOU3BOJICTBEHHOMU cdep.



1.2.2. Ilnanupyemblie pe3y/bTaTbl 0CBOeHHsI 001Ie00pa3oBaTe/bHOM JUCHMILIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC

(6{0]0;
Kon n IIlnanupyemMsble pe3yJbTaThbl OCBOCHHS JMCIUILIHHBI
HAUMEHOBaHU
e

¢popmupyembIx O6ume! JIMCHMILIHHAPHBIE?

KOMIIeTeHIN I

OK 01. B yacTu TPyA0OBOI0 BOCIIUTAHMSA: - BIAQJCTh CHCTEMOM XMMHUYECKHX 3HAHUM, KOTOpas  BKJIIOYAET:

Bribupats - TOTOBHOCTb K TpPYLy, OCO3HAHHE IIEHHOCTU | OCHOBOIIOJIAralolUe MOHATHS (XMMHYECKHH 3JEMEHT, aToOM, 3JIEKTPOHHAas

Coco0bl MacTepcTBa, TPYJOI00uE; o0oJsiouKka aToma, s-, p-, d-dJIEKTPOHHBIC OPOUTAIM aTOMOB, MOH, MOJIEKYIIa,

pelleHus 3aJa4 | - TOTOBHOCTb K  aKTUBHOM  JAEATEIbHOCTH | BAJIGHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIICHUS, XMMHYECKas

npodeCcCHOHaN | TEXHOJOTHYECKOW U COIMAIbHON HANPaBIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAsT Macca, MOJIAPHBIA O0bEM, YIJIEPOJHBIA CKEJeT,

BHOMU CHOCOOHOCTh MHUIMHMPOBATH, IUJIAHUPOBATh M | (YHKUMOHANbHAS TpyNna, pagukai, U30MepHs, U30Mepbl, TOMOJIOTHYECKUNA

JEATEIbHOCTH | CAMOCTOSITENIBHO BBIIOJIHATH TAKYIO ACATENBHOCTD; | PsAll, TOMOJIOTH, YTJIEBOAOPOABI, KUCIOPOA- U a30TCOAEPKAILUE COCANHEHMS,

IPUMEHUTEIBH | - MHTEpPEC K pa3IMYHbIM cdepam | OMONOTMYECKH AKTUBHBbIE BelecTBa (YIJIEBOJbI, JKUPbI, OENKU), MOHOMED,

0 K pa3JIM4HbIM | IpO(eCcCHOHAIBHOM 1eATENbHOCTH, IIOJIUMEP, CIPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISAPHBIE COCAMHEHUS,

KOHTEKCTam OBjasieHNe  YHHBEPCAJBHBIMH  Y4eOHBIMH | KpUCTAJUIMYECKAs DPELIeTKa, TUIBl XUMHYECKHUX PEaKUUH (OKUCIUTENBHO-
M03HABATEJbHBIMH 1eHICTBUSIMH: BOCCTAHOBUTENbHbIE, 3K30-U SHAOTEPMHUUECKUE, PEaKIIMM HOHHOTO 0OMEHa),
a) 0a30BbIe JIOTHYECKHUE el CTBHA! pPacTBOP, DJIEKTPOJIUTHI, HEDJIEKTPOJIMTHI, SJICKTPOIUTUYECKAs AUCCOLMALINS,
- CaMOCTOSITENIEHO (dhopMynpoBaTh U | OKUCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON PEaKIMU, XUMAYECKOE

aKTyaJIM3HpoBaTh NpPOOJIEMy, paccMaTpuBaTh €e
BCECTOPOHHE;

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

- OmpeaesaTh LEMH JCSITEIbHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHIKCHHUS,
- BBISIBJISITh SaKOHOMBpHOCTH 158 HpOTHBOpeqHH B

3aaaBaTb

paBHOBECHE), TEOPHUM M 3aKOHBl (TEOpHS XHUMHYECKOTO CTPOEHUS
opranuueckux BemiectB A.M. byrtiepoBa, Teopus 3IEKTPOIUTHYECKOMN
Jucconuanuy, nepuoandeckuil 3akon [[.J1. Menneneesa, 3ak0H COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3BIK XMMHH, (PAKTOJIOTHUECKUE
CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJyYEHUH U O€30M1acCHOM HCIIOJIb30BaHUH
BAOXHEHIINX HEOPraHMYECKUX U OpPraHMYeCKHX BEIIeCTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa;

- yYMETb BBIABJISATH XapaKTepHblE NPU3HAKU M B3aUMOCBS3b H3YYEHHBIX

! YKa3bIBalOTCA IMYHOCTHBIE U MeTanpeaMeTHble pesybTaTtel 3 ®FOC COO (B nocnesHel pegakumm ot 12.08.2022) B oTrnaronbHoii dopme, bopmupyemble 06LLe06pa3oBaTeNbHONM

ANCUUNANHON

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




paccMaTpUBAEMBbIX SIBICHUSX;
- BHOCUTb KOPPEKTHUBBI B  JICSTEIHHOCTb,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEJISIM,
OIICHUBATh PUCKHU MOCIEACTBUMN AEATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCeI0BaTEIbCKUE TeHCTBUS:

- BIIAJCTh HaBBIKAMHU YYEOHO-HCCIIEAOBATEIIbCKOM
u MIPOEKTHOM JIeSITCILHOCTH, HaBEIKAMH
paspenieHus mpooIem;

- BBIIBJISITh TPUYMHHO-CJICJACTBEHHBIE CBSI3H U
aKTyaJIM3UpOBaTh 33/a4y, BbIABUTATh THIIOTE3Y €€
petieHus, HaXOJINTh apryMEHThI JUIS
JI0OKa3aTelIlbcTBa CBOMX YTBEPXKACHHH, 3a7aBaTh
napameTpbl U KPUTEPUU PEILICHNUS,

- AHAJIM3UPOBATh IMOJYYEHHBIE B XOJI€ PELICHUS
3a/1aud  pe3yibTaThl, KPUTHYECKU OIICHUBATH HX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH HM3MEHEHHUE B
HOBBIX YCJIOBUSIX;

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
MPaKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH;

- yYMETh HUHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00J1acTeH;

- BBIABHTaTb  HOBBIE  HJCH,
OPUTHMHAJILHBIE TIOJIXOJIbI U PEIICHUS;
- CIMIOCOOHOCTh UX UCIOJIb30BAHUS B
ITO3HABATEJIBHON U COL[MAIBHOW MPAKTHKE

npeajiararb

HOHSITI/Iﬁ, IMPUMCHATH COOTBECTCTBYIOIIUC IMOHATHUA TP OIIMCAHUU CTPOCHUA U
CBOMCTB HCOPraHNM4YCCKUX M OPraHUYCCKHX BEIICCTB MU HX npeBpameHHﬁ;

BBIABJIATH B3aMMOCBA3b XHUMHUYCCKUX 3HAHUH C IIOHATUAMU u
MMpEaACTAaBICHUAMU JPYTUX €CTCCTBCHHOHAYYHBIX IMTPECAMETOB,

- YMCTb HCII0Jb30BaTh HanMMCHOBAaHU XUMHUYCCKUX COG,Z[I/IHGHI/Iﬁ
MCXKAYHapOAHOro COm3a TeopeTquCKOﬁ u HpHKHaZ{HOﬁ XUMHUHU H

TPUBHUAJIbHBIC HA3BAaHUSI BAXKHEUIIINX BEILECTB (ITUJICH, allETUJICH, TJIMIEPHUH,
denon, Qopmanpaerun, yKCycHas KUCIOTa, T[JIMIMH, YrapHbBIM ras,
YIJIEKUCIIBIN Ta3, aMMHUaK, TalieHas U3BeCThb, HEeralleHas U3BEeCTb, TUThEBas
colla M JPYTHX), COCTaBIATh (OPMYIbl HEOPraHMUECKUX U OPTaHHMUECKUX
BEILIECTB, YPaBHEHUA XHMHUYECKHUX pEaKIUh, OOBACHITH UX CMBICI;
MOATBEPKIAThH XapaKTepHbIE XUMUYECKHE CBOICTBa BEILIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH M 3alUCSIMH YPAaBHEHHN XUMHYECKUX
peaKIuii;

- YMETh YCTAHABJIMBATh IMPUHAJJICKHOCTh M3YUYCHHBIX HEOPTraHWYECKUX U
OpraHMYECKUX BEILIECTB K ONPEJEICHHBIM KJIaccaM M TpyIIaM COCIUHEHUM,
XapaKkTepU30BaTh WX COCTaB M BAXKHEWINME CBOWCTBA; OMPEAETSATH BHIIBI
XUMHUYECKUX CBsI3eH (KOBaJCHTHAas, MOHHAS, METa/In4yecKasi, BOJOPOIHAs),
THUTBI KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIACCU(PUIIUPOBATH XUMUYECKHE
peakuuu;

- chopmupoBaTh  MpEACTaBIEHUA: O XHUMHUYECKOW  COCTaBJISIONIEH
€CTECTBEHHOHAYYHOM KapTHHBI MHPA, POJIM XMMHUHM B TO3HAHUU SBJICHHM
npupoabl, B (OPMHUPOBAHWU MBIIUICHUS W KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBLHONW TPAMOTHOCTH, HEOOXOIUMOMN Il PEUICHUS MPAKTUYECKUX
3a/1a4 ¥ IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOAHOMU Cpelie;

- YMETh NPOBOJUTH PACUYETHl MO XUMHUYECKUM (GopMysiaM U ypaBHEHUSIM
XUMHUYECKUX  PEaKIUid ¢  HCIOJIb30BaHMEM  (U3NYECKUX  BEJIHYUH,
XapaKTEePU3YIONINX BEMIECTBA ¢ KOJUYECTBEHHON CTOPOHBI: MAacCChl, 00beMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJNWYECTBA BEIIECTBA; HCIIOIH30BAThH
CHUCTEMHBIE XUMUYECKUE 3HAHUS I TPHUHITHS PEIICHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHUEM




OK 02.
Hcnonb3oBath
COBPEMEHHBIC
CpencTBa
TIOWCKa,
aHaJu3a u
WHTEPIIPETANN
uHpopmanuu u
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
JUIs
BBITIOJTHEHUS
3a1a4
npodeccuoHal
bHOU
NEeSITEIbHOCTH

B o06Js1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hOpMUPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOILIECTBEHHOW MPAKTHKH,
OCHOBaHHOT'O Ha Jaore KYJBTYP,
CIIOCOOCTBYIOILIIETO OCO3HAHUIO CBOETO MeECTa B
HOJIUKYJIbTYPHOM MHDE;

- COBEpIICHCTBOBAHUE SI3bIKOBOM M UYUTATEIIBCKOMN
KYJIBTYpbl KaK CpEICTBAa B3aUMOJAECUCTBUS MEXIY
JIOJIbMU U TTO3HAHUS MUDA;

- OCO3HaHHWE [EHHOCTH Hay4YHOW JeSTEeIbHOCTH,

TFOTOBHOCTh ~ OCYILECTBJIATH  IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESITENIbHOCTD
UH/IMBUYaJIHO U B TPYIIIIE;

OsilaileHHe  YHHBEpPCAJIbHBIMM  y4eOHBIMU

NO03HABATEJIbHBIMM el CTBHSIMU:

B) padora ¢ nHpopmanueii:

- BJIaJICTh HABBIKAMH MOJY4YeHHUsS MHPOpPMaLUU U3
UCTOYHUKOB DAa3HBIX THUIIOB, CaMOCTOSITEIBLHO
OCYILIECTBIIATh NOUCK, aHAJIN3, CUCTEMATU3ALNIO U
MHTEPIIPETALNI0O UHPOPMALIMK Pa3IUYHbIX BUJIOB U
(bopM npecTaBIeHHUS;

- co3JaBaTh TEKCThl B pa3IMUHBIX (opMarax c
y4eTOM Ha3Ha4yeHus MHQOpManuu U LEJIEeBOH
ayIUTOpUM, BBIOMpas ONTUMAJbHYIO  (Qopmy
IIPEJICTaBICHNS U BU3yalIU3aluy;

- OLIEHMBaTb JOCTOBEPHOCTb, JIETUTUMHOCTH
UHpOpPMallUU, €€ COOTBETCTBHE IIPAaBOBBIM U
MOpaIbHO-ITHUYECKUM HOpMaM;

- HUCMOJb30BaTh CpEACTBA HMH()OPMAIIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJOTMH B peLIeHUH
KOIHUTHBHBIX, KOMMYHUKaTHUBHBIX u
OpraHM3allMOHHBIX  33a7a4 €  COOJIOJEHHEM
TpeOOBaHUIN SPrOHOMHKH, TEXHUKH O€301acCHOCTH,

- yMeThb IUIAHUPOBaTh W  BBINOJHATH XUMHUYECKUH  SKCIEPUMEHT
(mpeBpailleHusi OpPTraHWYEeCKUX BEUIECTB IIPH HArpeBaHUU, IOIYYCHHE
ATWJIEHA ¥ U3YyYEHUE €r0 CBOWCTB, KAUECTBEHHBIC PEAKLUU HA aJbAETUMbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypanusi O€NKOB IpH HarpeBaHuH,
[[BETHBIC pEAaKUUU OCNIKOB; MPOBOAUTH pEAKIMM HMOHHOTO OOMeHa,
OTIpEeNATh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE peakllUu Ha cylbdart-,
kapOOHAaT- ®  XJOPWA-aHHOHBI, HAa KATHOH  aMMOHHS;  pellaTh
AKCIIEpUMEHTANIbHBIE 3a7aun 1o TeMaMm "Metawiel" u "Hemeramisl") B
COOTBETCTBUHM C TpaBWIAMU TEXHUKH OE30MaCHOCTH IpH OOpalleHuH ¢
BelleCTBaMH U J1a00paTOPHBIM 0O0OPYJOBAHHEM; MPEACTABIATh PE3YyIbTAaThI
XUMHUUYECKOI0 SKCIIEPUMEHTA B (JOpME 3allMCU YPAaBHEHUM COOTBETCTBYIOLINX
peakiuii 1 GopMyIHPOBATH BHIBOBI HA OCHOBE 3THUX PE3Yy/IbTATOB;

- YMETh aHAJTM3UPOBATh XUMUYECKYIO HHPOPMAIIUIO, TTOIY4aeMYIO U3 Pa3HbBIX
HCTOYHUKOB (CpeACTB MaccoBoi nH(OpManuu, cetb IHTepHET u Apyrue);

- BIAJACTb OCHOBHBIMHM METOJaMHM Hay4yHOTO TIIO3HaHMsI BEILIECTB U

XUMHUYECKUX  SIBJCHWM  (HaONmoJeHue,  HM3MEpEeHHe,  IKCIEPUMEHT,
MOJICJIUPOBAHUE);

- YMeThb NIPOBOJUTH PACUeThl MO XMUMHUYECKUM (OpMyNaM U YpaBHEHHSIM
XUMHWYCCKUX peaKuMﬁ C HUCITIOJIB30BAHUEM (1)I/I3I/I‘~IGCKI/IX BCJINYHMH,

XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMasnbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BATh
CHUCTEMHBIE XMMHMYECKHE 3HAHWS AJIs NPUHATHS PELICHUM B KOHKPETHBIX
JKU3HCHHBIX CUTyalluiaX, CBA3aHHBIX C BEIIECTBAMUA U UX IPUMCHCHHUEM




THTHUEHBI, PECcypcocOepekeHHsl, TPABOBBIX H
TUYECKMX  HOPM, HOpPM  HH(POPMAIMOHHON
0€30I1aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, nHHOPMAITMOHHOH 0€30I1acCHOCTH
JUYHOCTH,

OK 04.
DddekTuBHO
B3aUMO/ICHCTBO
BaTh U
pabortatsb B
KOJUJIEKTHUBE U
KOMaHJ1e

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOATEIIbHOCTH U CAMOOIIPEIEICHHUIO;
-OBJIaJICHUE HaBbIKAMH y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHOH W COLMAIbHOU
JIeSITeJIbHOCTH;

OBaanenue YHHBEPCAJIbHBIMHA
KOMMYHHUKATHBHBIMHU AeHCTBUAMMU:

0) coBMecTHasl 1eATeJIbHOCTD.

- TIOHMMAaThb W MCIIOJb30BaTh IPEUMYILECTBA
KOMaHJHOW ¥ UHJIMBUYaJIbHOU paboThI;

- NPUHUMATh LEJIU COBMECTHOM JI€ATEIBHOCTH,
OPraHu30BbIBaTh U KOOPAWHUPOBATH JEUCTBUS I10
€¢ OCTHJKCHHUIO: COCTAaBIIAThH IUIAH JICHCTBHIA,
pacrpenensaTb pojid ¢ Y4€TOM MHEHUN YYACTHUKOB
00CyX1aTh pe3yJabTaThl COBMECTHOM pabOTHI;

- KOOPJMHUPOBATb U BBHINONHATH pabOTy B

YCII0BHUAX pc€ajbHOrO, BUPTYAJIbHOI'O u
KOM6I/IHI/IpOBaHHOFO BSaHMOﬂeﬁCTBHH;
-  OCYHIECTBJIATH IMO3UTHBHOC CTPATECIHYCCKOC

MOBEJICHUE B PA3JIUYHBIX CUTYyalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM
OBiaieHUe YHMBEPCAJIbHBIMH PeryJIATUBHBIMHU
NeMCTBUAMMU:

I') MPUHSTHE Ce0sl U APYTHX JIIOJIei:

- IPUHUMATh MOTUBBI U aPTYMEHTHI APYTHUX JIIOACH
MIPU aHAJIM3€ PE3yJIbTATOB AEATEIbHOCTH;

- IpU3HABATh CBOE MPABO W MPaBO APYTHX JIIOACH

- yMeThb IUIAHUPOBaTh W  BBINOJHATH XUMHYECKUH  HKCIICPUMEHT
(mpeBpailleHusi OpPraHWYEeCKUX BEUIECTB IMPH HArpeBaHUU, IOTYYCHHE
STUJICHA M M3YYECHHE €r0 CBOMCTB, KQU€CTBEHHBIC PEAKIIMM Ha aJIbJCTHUJIBI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JAeHarypauus OelKOB MpH HarpeBaHUH,
[BETHBIC pEaKUuu OCNKOB; TMPOBOJUTH pEaKIMM HOHHOTO OOMEHa,
OTIPEIeNIATh CPEeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE pEaKllUu Ha cylbdart-,
KapOoHaT- W  XJOPUA-aHUOHBI, HAa  KaTHOH AaMMOHUS;  peIaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1o TemMam "Metamiel" u "Hemeramisl") B
COOTBETCTBUHU C IMpPABWIAMU TEXHUKH OE30MaCHOCTH TPH OOpalICHUH C
BelleCTBaMH U J1a00paTOPHBIM 0O0OPYJOBAHHEM; MPEACTABIATh PE3YIbTAThI
XUMHYECKOT'0 SKCIIEPUMEHTA B (POpMeE 3aIUCH ypaBHEHUN COOTBETCTBYIOIINX
peakiuit 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTaTOB




Ha OIIMOKMU;
- pa3BUBAaTh CIIOCOOHOCTH MMOHUMATh MHUP C
MO3ULIMU JIPYTOr0 YEJI0BEKa,

OK 07. B o0J1acTH 3K0JI0IrM4€CKOr0 BOCIIUTAHUSA - chopmupoBaTh  TpEACTaBIEHUSA: O XHUMHYECKOW  COCTaBJISIONICH
CopeiicTBoBath | - c(HOPMHPOBAHHOCTH SKOJIOTHYECKOW KYJIBTYPHI, | €CTECTBEHHOHAYYHON KapTHHBI MHUpPA, POJU XVUMHH B TIO3HAHWH SIBJICHUN
COXpaHEHUIO MOHUMAaHWE BJIUSHUS COIMAIBHO-IKOHOMUYECKUX | MPUPOJABI, B (OPMUPOBAHMH MBIIIJICHUS W KYJIbTYpbl JIUMYHOCTH, €€
OKpY’KaroIleu OpOIECCOB  HAa  COCTOSIHME  NPUPOAHON M | (YHKUIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM JJISl PEIICHUs MPAKTHYECKUX
cpenbl, COIIMAIBHOM  CpENbl, OCO3HaHWE TIJI00AJIBHOTO | 3a7a4 U IKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 30POBBIO M
pecypcocOepex | XxapakTepa IKOJIOTHUSCKUX MPoOIIeMm; MPUPOAHON CpelE;
CHHUIO, - IUTAHUPOBAHHE W OCYIIECTBJICHHE ACUCTBUI B | - YMETh COONIOAATh MpPaBUIIA YKOJIOTUYECKHU 1e1Ieco00pa3HOro MOBEICHUS B
MIPUMEHSTH OKPY’KaIOIIe cpefie Ha OCHOBE 3HAHUsS IieJiell | ObITy U TPYAOBOM NEATENBHOCTH B IIENISIX COXPAHEHUSI CBOETO 3JI0POBBS U
3HaHUsA 00 YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUECTBA; OKpY’KaloIllel MPUPOJHON CpeAbl; YUUTHIBATh OMACHOCTH BO3ACHCTBUS Ha
W3MEHECHUHU - AKTUBHOE HEINpUITHE JECUCTBUM, NPUHOCAIIUX | KUBBIE OPraHU3Mbl ONPEAECICHHBIX BEUIECTB, MMOHUMAs CMBICH MOKa3aTems
KJIMMaTa, BpEJl OKpYXKarollen cpee; MpeAesIbHON JOIMMYCTUMOM KOHLIEHTPALUU.
MIPUHLIUIIBI - yMEHHE TMPOTHO3UPOBATH HEOIArONMPHUSTHHIC
OEPEIKITUBOTO SKOJIOTHYECKHUE TOCIEACTBUS MPEAIPUHUMACMBIX
MPOU3BOJACTBA, | ICWCTBUI, MIPEIOTBPAIATH UX;
3¢ hexTuBHO - pacupenue OIIBITA JIeSITENNbHOCTH
JICUCTBOBATh B | DKOJOTHYECKON HAMPABICHHOCTH;
Ype3BBIYAIHBIX | - OBJIaJICHIE HaBBIKAMU yU4e€OHO-
CUTYaLUsIX HCCIIEI0BATENBCKON, MPOEKTHON M COLIMAIIBHON

JIeSITeNIbHOCTH;
IIK 2.4. - yYMEHHE TPOTHO3UPOBATH HEOIATONPHUSATHBIC | - OKA3bIBATh TOMOIIb TOCTSIM B UPE3BBIYAMHBIX CUTYAIUSIX, B TOM YHCIE TIPH
Brinonnenue AKOJIOTMYECKHE TOCJIEACTBUS MPEANPUHUMAEMBIX | 3BAKyallUH U3 TOCTUHUYHOTO KOMILJIEKCA UJIM MHOTO CPEJICTBA pa3MEILICHUS;
CaHHUTapHO- JIEUCTBUM, IPEIOTBPALLATD HX; - OpraHm3anusi U KOHTPOJb COOMIOJeHHS TpeOOBaHWM OXpaHbI TpyAa Ha
SIUJIEMUOJIOTH | - HCIOJIb30BaTh CPEeACTBA WH(OPMAIMOHHBIX U | pabodyeM MecTe.
YECKUX KOMMYHUKAIlMOHHBIX TE€XHOJOTHUM B PEUIEHUHU
TpeOOBaHUi K | KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX u
MPEOCTaBIICHU | OPTaHU3ALMOHHBIX  33lad  C  COONIOJIEeHUEM
10 TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€301MacHOCTH,
TOCTUHUYHBIX | THTHEHBI, PECYypcOCOEpeeHMs, TMPaBOBBIX U
yCIayT STUYECKUX  HOpPM, HOpM  HHGOPMAIIMOHHON




0€30I1aCHOCTH;
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2. CTPYKTYPA U COAEPKAHUE OBIJ.[EOBPA3OBATE.JII)HOI71 JUCIHUITJINHBI
«XHUMUS»

2.1. O0beM QM CHUIIMHBI U BHAbI Y4eOHOM padoThI

Buna yueOHoii padboThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrPaMMBbI JHCHUILINHBI 72
B T.4.

OcHoBHOe coxep:kaHue

BT. U.:
TEOpeTUIeCKoe 00yueHune 34
MPAKTUYECKHUE 3aHSITUS 20
1a00paTOPHBIE 3aHATHS 10

HpO(l)eCCHOHaIII)HO-OpI/IeHTI/IPOBaHHOC coaecpkanue (conepmalme

6
NMPHUKJIAHOT0 MOIYJISA)
BT. U.:
TeopeTu4ecKoe o0ydyeHue 2
MPAKTUYECKUE 3AHATUSA 4
ITpomexyTounas arrectamus (uddepeHINpOBaHHBIN 3a4eT) 2

11




2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HaumenoBanmue Coaep:xxanue yueOHOro MaTepuaJia (OCHOBHOE U IPO(ecCHOHAIBLHO-OPHEHTHPOBAHHOE), OBLeM 1aco dopmupyemble
. 'beM 4acoB
pa3/1esioB U TeM JIabopaTopHbIe U MPAKTHYECKUE 3aHATHUS, IPUKJIATHON MOAYJIb KOMIIeTEeHI[UH
1 2 3 4
OcHoBHoOE coiepKaHue 64
Pa3nes 1. OcHOBBI CTpOEHHSI BelecTBa 6
Tema 1.1. OcHoOBHOe coiep:KaHue 4 OK 01
CtpoeHue aTOMOB
XHUMHYECKHX Teopernueckoe o0yuenune 2
3JIEMEHTOB U _ _
npupoa CoBpemeHHast Mojenb CTpoeHHs aToMa. CHMBOJUYECKHM S3bIK XUMUU. XHUMHYECKUH JIIEMEHT.
XHMIUECKOR OnekTpoHHass KoHpuUrypamus atoMa. Knaccudukaus XUMHYECKHX JJIEMEHTOB (S-, -, d-i)JICMCHTI;I).
CBSI3H Banentnole  anmekTpoHbl.  BaneHTHOCTb.  DIEKTpOHHas  MPUPOAA  XUMHYECKOH  CBS3H. 2
DNIEeKTPOOTPULIATEILHOCTh. BuUIbl XUMUYECKON CBsI3M (KOBAJICHTHAs, HWOHHAs, MeETaJUIMyecKas,
BOJIOPOJIHAS) U CITOCOOBI €€ 00pa30BaHuUs
IIpakTHYeckne 3aHATHS 2
Pemenne 3agaHuil Ha MCOOJB30BAHME XUMHUYECKOM CHMBOJMKM M Ha3BaHUM COEJUHEHUH 110
HOMEHKJIAType MEXKIYHApOJHOTO COI03a TEOPETHYECKOWM M MPUKIAJIHOW XUMUU U TPHUBUAIBHBIX
HA3BaHWUN JUIS COCTABIICHUS XMMHUYECKUX (POPMYJ JIBYXaTOMHBIX COCIUHEHHH (OKCHAOB, CYIb(GHUIOB,
TUAPUJIOB U T.I1.) U APYTUX HEOPTAHUUECKUX COEAMHEHUN OT/IETbHBIX KJIACCOB. 2
[IpakTHueckue 3aaHusl HA YCTAaHOBJIEHUE CBS3M MEXAY CTPOCHHUEM aTOMOB XMMHYECKUX JIEMEHTOB U
MEePUOIUYECKIM HU3MEHEHHEM CBOMCTB XMMHYECKUX DJIEMEHTOB W WX COCIUHEHUU B COOTBETCTBUU C
nosioxeHueM [lepuonnueckoi cucTeMsl.
Tema 1.2. OcHoBHOE coepKaHue 2 OK 01
[lepnognueckuii OK 02
3akoH 1 Ta0nua | IIPAKTHYECKHE 3aHATHS 2 K 2.4
JI.11. MenneneeBa y
Ilepnonnueckas cuctema XuMuieckux 31eMeHToB [[.1. MenneneeBa. @usndeckuii CMbICI 5

HCpI/IOIlI/ILICCKOFO 3aKOHa I[I/I MeHnpeneeBa. 3aKOHOMepHOCTI/I W3MEHEHHUS CBOMCTB XUMHUUECKUX
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DJICMCHTOB, 06pa3yeMHx nMmn HpOCTBIX M CJIOXKHBIX BECUICCTB B COOTBCTCTBHUU C ITOJIOKCHUCM
XUMHYECKOTo 31eMeHTa B [leprnoanueckoii cucreme. MUPOBO33pEHUECKOE U HAYYHOE 3HAUCHUE
[lepuonnueckoro 3akona /.M. Menneneesa. [Iporunoss .M. MenaeneeBa. OTKpbITHE HOBBIX
XHUMHUYECKHX 3JIEMEHTOB.

Penienue npakTHKO-OPMEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHNI HA XapaKTePU3alHI0
XHMHYECKHX 3J1eMeHTOB «MeTajsinyeckue / HeMeTa/lIndecKue CBOiicTBa,
3JIEKTPOOTPUIATEIBHOCTH XUMHUYECKHUX 3JIEMEHTOB B COOTBETCTBHH C X 3JIEKTPOHHBIM
CTPOEHHEM M IO0JI0KEHHEM B MIEPHOINYECKOil cucTeMe XuMudeckux 3jieMmeHToB .. Menjaesneeay

Paznen 2. Xumuueckue peakiumn 10
Tema 2.1. Tunel OcHoBHOE co/lep:KaHue 4 OK 01
XUMUYECKHX [IK 2.4.
peaxumii Teopernueckoe odyuenue 2

Knaccudukanus u TUIIBI XUMUYECKUX PEAKIUi C yuacTHeM HeopraHndeckux BemiectB. CocTaBieHue

YpaBHEHUH peakluii COeAMHEHUS, PA3I0KEHHU, 3aMEILIEHUsI, 0OMEHA, B T.4. PEaKIIUi TOPEHUS,

OKHUCJICHUSA-BOCCTAHOBJICHUS.

VYpaBHeHUs okucIeHUs-BoccTaHOBIIeHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb. 2

CocraBiieHUE U YpaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOI0M 3JIEKTPOHHOIO

Oananca. OKHCINTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU B IPUPOJIE, IPOM3BOACTBEHHBIX MTpOLIEccax U

KU3HEJEATEIIBHOCTH OpPraHU3MOB

IIpakTnyeckue 3aHATHSA 2

KonnuectBeHHble OTHOLIEHUS! B XUMUU. OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI B XMMHH M PAaCUETHI 110

YPaBHEHUSAM XUMHUYECKMX peakuui. Moib Kak eIuHuIa KOJIMYeCTBa BemlecTBa. MousipHass Mmacca.

3aKOHBI COXpaHEHUs Macchl M 3HEpPruu. 3akoH ABoraapo. MosspHblii 00beM ra3oB. OTHOCHUTENbHAS 2

IUIOTHOCTb ra30B. Pacyersl Mo ypaBHEHUSM XMMHYECKHUX PEaKUUi C MCIOJIBb30BaHHEM Macchl, 00beMa

(HOpMaJibHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIleCTBA
Tema 2.2. OcHoBHOE coep:xaHue 4 OK 01
DNEKTPONUTHYECKA OK 04
1 qucconpamus u | 1€0peTHYecKoe odydyenune 2 K 2 4.
WOHHBIN 0OMeH

Teopus anexkrponnTudeckor nucconnanuu. VoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHI. Peakiiuu MOHHOTO 2
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oOmena. CocTaBiieHHE peakiuii MOHHOTrO OOMEHa MyTEM COCTAaBJICHUS HX TOJHBIX U COKPALICHHBIX
VOHHBIX YpaBHEHUN. KHUCIOTHO-OCHOBHBIE peakUU. 3aJaHus Ha COCTABJICHUE MOHHBIX PEAKLMM

JlaGopaTopHble 3aHATHSA

JlaboparopHas padoTa “TUIBl XUMHUYECKUX PEAKLIUNA .

HccnenoBanue TUIIOB (110 COCTaBY M KOJIMYECTBY HCXOAHBIX U 00pa3yIOMINXCs BEIECTB) U MPU3HAKOB
XUMHYeCcKHX peakuuil. [IpoBenenue peakiuii HOHHOTo 0OMeHa, OTpeIeeHne Cpeibl BOJAHBIX
pacTBOPOB. 3aJaHNsl HA COCTABJIEHUE HOHHBIX PEAKIUHA

KonTposabHas
pabora 1

CTpOCHI/IC BCIICCTBA U XUMHNYCCKHEC pCAKIIUU

Paznea 3.

CTpOCHI/Ie H CBOMCTBA HEOPraHUIe€CKMUX BE€UIECCTB

16

Tema 3.1.
Knaccudukanms,
HOMEHKJIaTypa U
CTPOCHHE
HEOPraHMYECKUX
BEIIECTB

OcHoBHOE co/iep:KaHue

TeopeaneCKoe oﬁyqe}me

[Tpenmer Heopranuueckoit xumuu. Kiaccuduxanus HeopraHuueckux BemecTs. [IpocTsie U cioxHbIe
BeniecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCUBI, KUCIOTHI, COJIH). B3auMocBs3b
HEOpPraHMYECKUX BEIIECTB. ArperatHble COCTOSHUSA BemecTBa. Kpucranmmueckue 1 aMmopgHbie
BellecTBa. TUIbl KPUCTAIIMYECKUX PEIIETOK (aTOMHAsI, MOJIEKYJISIpHAsl, MOHHAsA, METAJLIIMYECKast).
3aBUCHUMOCTh (PU3UUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUTMYECKON pEIIeTKU. 3aBUCUMOCTb
XUMHYECKON aKTUBHOCTH BEILIECTB OT BUAA XUMUYECKON CBSA3HM U TUIA KPUCTAJUINYECKON PEIIETKH.
[TpryrHBI MHOTOOOpa3usl BEILECTB

IIpakTHYecKkue 3aHATHA

Homenknarypa HeopraHMueckux BEIIECTB: Ha3BaHHUE BEILECTBA UCXO/I U3 UX XUMUYECKOU (HOPMYJIIbI
WM COCTaBJIEHUE XMMHUYECKON (POPMYIIbI UCXO/Isl U3 Ha3BaHUs BEILECTBA MO0 MEXTYHAPOIHOM
(MIOITAK) miu TpuBHaIbHOM HOMEHKIIATYpE.

Pemienue npakTH4YecKuX 3aJaHHUil 10 KJIacCH(PUKALUKN, HOMEHKJIATYpe U XUMHYeCKUM (opmyJiam
HEOPraHWYeCKUX BelIeCTB PA3JMYHBIX KJIAcCOB (YrapHblii ras, yrJeKHCJIbIA ra3, aMMHAaK,
ramieHasl M3BecTb, HeralmieHasi M3BeCTb, NIMTheBas €OJAa M JPYIHMX): Ha3bIBaTb H COCTABJIATH
(opmyJibl XMMHYECKHX BelIeCTB, ONPeAeIsITh NPHUHANAIEKHOCTh K KJIaccCy.

OK 01
OK 02
[IK 2.4.
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HcTounnku xumudeckoi nHpopmarmu (CpecTB MaccoBO HHpOpMAINH, ceTh IHTepHET u apyrue).
[Touck nHpOpMaIK 110 HA3BAHUSAM, HIEHTU(UKATOPaM, CTPYKTYPHBIM (hopMyiiam

Tema 3.2. ®usuko-| OcHOBHOE co/iep:KaHNe OK 01
XUMHYECKHUE OK 02
CROMCTBA Teopernueckoe odyuenune K 2.4.
HEOPraHUYECKUX .

Mertamibl. Obume (u3nyeckre U XUMHUYECKUE CBoiicTBa MetaiioB. CriocoObl mosyueHus. 3HaYeHHE
Betiects METaJVIOB U HEMETAUIOB B IPUPOJAE M JKU3HEACATEIBHOCTH YeJIOBEKa M opraHu3moB. Kopposus

METAJIJIOB: BUJIBI KOPPO3HH, CIIOCOOBI 3alIUTHl METAJUIOB OT KOPPO3UU

Hemeramnmer. OOmme ¢u3nueckne W XHUMHYSCKHE CBOWCTBA HEMETAUIOB. THIMYHBIC CBOMCTBA

HemetawioB [V— VII rpynn. Knaccuduxaius n HomeHKIaTypa coeqUHeHH HeMeTaoB. KpyroBopoTsl

OMOTEHHBIX 3JIEMEHTOB B TIPUPOJIE

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCUIOB, THIPOKCUIIOB, KUCIIOT,

coneit u Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COCTUHEHUH,

BBICIIMX OKCHJIOB U THAPOKCHUJIOB

IIpakTHYeckne 3aHATHS

CocraBrieHre ypaBHEHHN XUMHUYECKHUX PEAKIMH C Yy4aCTHEM MPOCTHIX M CJIOKHBIX HEOPTaHUYECKHUX

BEIIECTB: METAUIOB M HEMETAJUIOB; OKCHIOB METAJIOB, HEMETANIOB U aMQpOTEPHBIX 3JIEMEHTOB;

HEOPTraHWYECKUX KHUCIOT, OCHOBAaHMN # aM(OTEpPHBIX THUIPOKCUIOB;, HEOPTaHMUYECKUX COJICH,

XapaKTEepU3YIOLIUX UX CBOKCTBA.

PemieHue mNpPaKTHKO-OPMEHTHPOBAHHBLIX TeOPeTHYECKMX 3aJaHMH HAa CBOICTBa, COCTaB,

noJiyueHue M 0e30macHoOe HCIOJIb30BAHME BAaKHEHIIMX HEOPraHMYeCKHMX BellecTB B ObITY H

NPaAKTHYECKOI 1eATEeJTbHOCTH YeJ0BeKa
Tema 3.3. OcHoBHOE cogepkaHue OK 01
WNnentuduxarus OK 02
HeOpraHWHeCKUX JlabopaTopHble 3aHATHSA OK 04
BEILIECTB TIK 2.4.

JlaGopatopHas pabota «aeHTuuKaIys HeOPraHUIECKUX BELIECTBY.
Pemenne sKcnepUMEHTaNbHBIX 3a/lad IO XUMHYECKMM CBOICTBAM METa/lIOB U HEMETAJUIOB, IIO
pacro3HaBaHMIO U MTOJIYYEHUIO COEIMHEHUIN METAJUIOB U HEMETAJUIOB.
Nnentuduxanuss HEOPraHWYECKUX BEIIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XMMUYECKUX CBOMCTB,
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XapaKTepHBIX KayeCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, KapOOHAT- U XJIOPUI-
aHUOHBI, Ha KATUOH aMMOHUS

KoHnTpoabHasn N
CBoiicTBa HEOPraHMUYECKUX BEIIECTB 2
pabora 2
Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHMYECKUX BelleCTB 24
Tema 4.1. OcHoOBHOE co/lep:KaHue 4 OK 01
Knaccudukanms, I1IK 2.4.
cTpoenue u Teoperuueckoe o0yueHue 2
HOMCHKJIaTypa IlosiBieHne M pa3BUTHE OPTAaHUYECKOW XUMHUH Kak Hayku. [Ipenmer oprannueckoi xumun. Mecto u
OpraHutecKnX 3HaYEHHE OPTAHNYECKON XUMUK B CUCTEME €CTECTBEHHBIX HAYK.
BCHICCTB XHUMHYECKOE CTPOCHUE KAK IOPSNOK COCIUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HX BaJCHTHOCTH.
OCHOBHBIE IOJIOKEHUS] TEOPUN XMMHUYECKOI'O CTPOCHMs OpraHuueckux coenuHeHuid A.M. Byrtieposa.
VYriepoaHslii CKEJIET OPraHUYEeCKON MOJIEKYJbl. 3aBUCUMOCTh CBONCTB BEIIECTB OT XHWMHUYECKOTO
CTpoeHUst MojeKyl1. M3omepus U u30Mepshl. 2
[Tonstue o ¢yHkuuoHampHOW rpymnme. Pamukan. IlpuHnmnel kiaccuUKaUM — OPraHUYECKUX
coeAuHeHu. MexayHapoaHass HOMEHKJIATypa M HPUHIUIBI HOMEHKJIATYpbl OpPraHUYECKHX
coenuaeHuil. [lonstre 00 a3zoTcomepk alMX COCAMHEHHUSX, OWOJIOTMYECKH AaKTHUBHBIX BEIIECTBaxX
(yriaeBogax, kupax, Oenkax M Jip.), BBICOKOMOJIEKYJSIPDHBIX COEIUHEHHAX (MOHOMEp, MOJIUMeEp,
CTPYKTYpPHOE 3BEHO)
IIpakTnyeckue 3aHATHSA 2
HoMmeHnknaTtypa OpraHMYecKMX COCIUHEHHUN OTIENbHBIX KIJIACCOB (HACHIIIEHHBIC, HEHACBHIIICHHBIE U
apoOMaTHYECKHE YTJIEBOJOPOAbI, CIIUPTHI, (PEHOINBI, albJErubl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U Jp.)
CocraBieHre NOJHBIX U COKPAIEHHBIX CTPYKTYPHBIX (DOPMYS OpPraHMYECKUX BELIECTB OTIECNIBHBIX 2
KJIACCOB, HMCIOJIb3YSl UX Ha3BaHUS IO CUCTEMAaTHMYECKOH M TpPUBHAIBHOM HOMEHKJIAType (3THUJIEH,
alleTUIeH, TIMLEpuH, (eHomn, (GopMalbIerua, YKCycHas KHCIOTa, TMUIUH). Pacdersl mpocreiiieit
(bopMyIbl OpraHu4ecKO MOJIEKYJIbI, HCXO0/1A U3 AJIEMEHTHOT0 cocTaBa (B %)
Tema 4.2. OcHoBHoOe coJep:kaHue 12 OK 01
CoiicTBa OK 02
Teoperuueckoe o0yueHue 6
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OpraHUYECKUX
COETUHEHUN

OU3UKO-XMMUYECKHE CBOMCTBA OPTraHUYECKUX COCIMHEHUH OTIENbHBIX KIJIACCOB (OCOOEHHOCTH
KJaccu(puKaluy 1 HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTMYECKUH psia U o01ast popmyiia; n3oMepus;
du3HUYECKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYCHHS):

— TpeleibHbIe YIIeBOAOPOAbI (aJIKaHbl U IUKIOAJIKaHbI). ['OpeHre MeTaHa Kak OJIMH M3 OCHOBHBIX
MCTOYHUKOB TEIUIA B IPOMBILUIEHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YTIIEBOJOPOIOB, HAX0XK/ICHUE B
pUPOJIE U MPUMEHEHHUE AJIKAaHOB;

— HempelenbHbIe (QJIKEHbI, AJKUHbBl U alKaJUEHbl) U apoOMaTUuYeCKHUe YrieBoaopoAbl. [opeHue
alleTUJICHA KaK UICTOYHUK BBICOKOTEMIIEPATYpPHOT'O IIJIAMEHU ISl CBAPKU U PE3KU METAJIIIOB

— KUCJIOpOACOepKallue coeAUHEeHUs! (CITUPTHI M (HEeHOIIbI, KapOOHOBBIE KUCIOTHI U 3(UPDI, albAETHIbI
U KETOHBI, JXKUPBI, yriaeBonbl). [IpakThyeckoe NPUMEHEHHE STUJICHIJIMKOJSA, TDIIHIEPUHA, (EeHOJa.
[Ipumenenue dopmanpaeruaa, aneTanbAerhaa, YKCYCHOM KHUCIOThL. Mblla Kak COJM  BBICHINX
KapOOHOBBIX KUCJIOT. MOIOIIHE CBOHCTBA MbLIa

— a30Tcojepallie CcoeluHEeHUs (aMMHBI M aMMHOKUCIOTBHI, Oenku). BblcokoMonekyssipHble
COEIMHEHUs (CUHTETHYEeCKHEe U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOIUMEp, CTPYKTYPHOE 3BEHO.
[Tonnmepu3anys STUIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCII0JIb30BaHMSL.

['eneTnueckas cBA3b MEX/1y KJIACCAMU OPTaHUYECKUX COeTUHEHUN

HpaKaneCKne 3aHATHUSA

CBoiicTBa OpraHMYEeCKMX COEJMHEHUH OTAEIbHBIX KIJIACCOB (TpUBHAIbHAS U MEXAyHapoJHas
HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CIOCOOBI MOJyUEHUs): MpEeesibHbIE (AIKaHbl U LUKIOAIKAHBI),
HenpeebHbIe (AIKEHbI, AJIKUHBI U allKaJMeHbl) 1 apOMaTHYECKUE YIIeBOAOPOAbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE  KHUCJIOTBI M 3QUpPHI, albJEruAbl W  KETOHbl, AaMHHbl W  aMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COE€IUHEHMS. 3aJaHus Ha COCTaBJICHHE YPaBHEHUN XMMHYECKUX PEaKLHUH C
y4acTUEM OPTaHUYECKUX BEIIECTB HA OCHOBAaHUH UX COCTaBa U CTPOCHUS

CocraBneHue cxeM peakuuid (B TOM 4YHCIIE€ MO TMPEAJOKEHHBIM I€NOYKaM IpeBpalleHuil),
XapaKTepU3YIOIUX XMMUYECKHE CBONCTBA OPraHUYECKHX COEIMHEHMH OTAEIbHBIX KJIACCOB, CIIOCOOBI
X TIOJIyYCHHS] M Ha3BaHUE OPraHWYECKHX COECIMHEHWM 110 TPUBHAIBHOM WM MEXKIyHAPOIHOU
CUCTEMAaTUYECKON HOMEHKIIATYpE.
Pemenne nmpakTHKO-OPMEHTHPOBAHHBIX TEOPETHUYECKHUX 3aJaHUIl HA CBOMCTBAa OPraHUYeCKHX
COCJUHEHHI OTeJIbHBIX KJIACCOB

OK 04
IIK 2.4.
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JlabopaTopHas padora

JlaboparopHas padota “IIpeBpallieHuss OpraHUYECKUX BELIECTB IIPU HarpeBaHuu".
[Toyuenue >THICHA ¥ U3yYEHUE €T0 CBOWCTB. MoJenmMpoBaHNe MOJICKYT M XUMHYECKUX TPEBPAIICHUI
Ha [IpUMEpE TaHa, ITUIICHA, alleTUIIeHa U JIp.

Tema 4.3. OcHoBHOeE coep:kaHue OK 01
Nnentuduxarnus OK 02
OpraHUYeCKNX Teopernueckoe odyuenune OK 04
BEIIECTB, UX K 2.4
3HAYCHIE U buooprannueckue coenunenus. IlpumeneHune u Ouonorumdeckas poJib yriaeBonoB. OKucieHue -
NpUMeHEHHE B yIJI€BOJOB — HCTOYHUK OJHEPrHHM KHUBBIX OpraHu3MoB. OO0yacTé NPUMEHEHHS aMHUHOKHUCIOT.
GEITOBOI I [IpeBpamenust OenkoB muIM B opranuzMe. buomormdeckue QyHkium OenkoB. buomornyeckue
NPOM3BOJICTBEHHOI ¢byHKIUY kUpoB. Ponb oprannyeckoi XUMuu B pelieH!uH mpooaeM MUIeBoi 0€30macHOCTH
ACATCIIEHOCTH Ponp opranuueckoil XMMUU B pEIICHUHM NPOOIEM SHEPreTUYecKol Oe30MacHOCTH, B Pa3BUTUU
HeJoseka MEHIIMHBI, CO3JJAaHIH HOBBIX MaTePUAaIOB, HOBBIX ICTOYHHKOB YHEPTUH (AIbTEPHATHBHBIC NCTOUYHUKH

sHepruu). OnacHOCTh BO3JCHCTBUS HA KUBbIE OPraHU3Mbl OPraHUYECKUX BEUIECTB OTAEIbHBIX KJIACCOB

(YrneBogopozsl, CIUpPTHL, (EHOJIBI, XJIOPOPTaHUYECKHE IMPOU3BOIHBIC, AIBJACTUABI M JAp.), CMBICI

MOKazaress MpeAebHO TOMYCTUMOM KOHIIEHTPALUU

JlabopaTopHbIe 3aHATHS

JlaGopaTtopHas pabora: “VneHTudukamus OpraHMIeCKuX COSTUHEHNN OTAETbHBIX KJIaCCOB”

Wnentudukaius opraHUuECKUX COeTMHEHUN OTENbHBIX KIACCOB (Ha MPUMEpPE albJerua0B, Kpaxmara,

YKCYCHOM KHCJIOThI, O€TKOB M T.I.) C HCIOJb30BaHUEM UX (UBHUKO-XUMHUYECKUX CBOWCTB U

XapaKTepHBIX KauyeCTBEHHBIX peakmuil. [leHaTypanus Oenka mpu HarpeBaHud. L[BeTHbIE peakiuu

0enkoB. BO3HUKHOBEHME AHATUTHYECKOIO CHTHajda C TOYKM 3PEHHUS XUMHUYECKHX IPOLECCOB IPHU

MPOTEKaHWU Ka4YECTBEHHON PEaKIINH, MO3BOJISIFOIIECH ACHTU(PHUIIMPOBATH MPEATIOKEHHbBIE OPraHUYEeCKHe

BElIeCTBa
Kontpoasuas CTpyKTypa 1 CBOKWCTBA OPIraHUYECKUX BEIIECTB
padora 3
Pazpea S. Kunernyeckue U TepMOANHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKHUX PeaKIuii
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Cxopoctb OcHoOBHOe coiep:KaHue OK 01
XUMHUYECKUX OK 02
peaKiuii. Teoperndeckoe o0yueHune 1K 2.4.
XHUMHUYECKOE
paBHOBecHE CkopocThb peakluu, €€ 3aBHUCHUMOCTb OT Pa3jiH4YHbIX (PAKTOPOB: MPUPOIBI PEArupyroIIUX BELIECTB,

KOHIIGHTPAllMM pPEArupyloIINX BEIIECTB, TEMIEPaTypbl W IUIOMIAJAM PEAKIUOHHON IOBEPXHOCTH.

TemoBbie 3¢ (HEKThl XUMUYECKUX peakuuil. DK30- U SHIOTEPMHUUECKHE, PEaKIIH.

O6parumocTh peakuuii. XUMHUYECKOE PAaBHOBECHE W €ro CMEIIECHHUE TOJI JACHCTBUEM pa3IMYHBIX

(bakTOpoB (KOHIEHTpPALIMS PEareHTOB UM MPOIYKTOB PEaKIMH, JaBlICHUE, TeMIepaTypa) A CO3/laHus

ONTUMAJIbHBIX YCIOBUN MTPOTEKaHUs XUMUYECKUX IIpoueccoB. [Ipunnun Jle [lartense

[MpakTuyeckue 3aHATHA OK 01

OK 02

Pemennie mpakTUKO-OPUEHTUPOBAHHBIX 3a/laHUN Ha aHaiau3 (AKTOPOB, BIMSIONIMX Ha H3MEHEHHE K 2.4.

CKOPOCTH XMMHUYECKON PEaKIMH, B T.4. C MO3HUINI SKOJIOTUUECKH 11eTIeCO00Pa3HOT0 MOBEACHUS B OBITY

U TPYZAOBOM JIEATEILHOCTH B LEISAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYXkKaIOLEH TPUPOJHOMN Cpebl.

PemieHue nmpakTHKO-OPUEHTHPOBAHHBIX 3a/laHUil Ha npuMeHenne npuHnuna Jle-lllarense s

HAXO0KICHUsS] HANIPABJICHUS] CMELICHUsI PABHOBECHSI XMMHUYECKOH peakuuu W aHaau3 (PaxkTopos,

BJIMSIOIIHMX HA CMellleHHue XUMHYEeCKOT0 paBHOBeCHsI
Pa3nea 6. PacrBopbl
Tema 6.1. OcHoBHOE coep:kaHue OK 01
[TonsTue o OK 02
pacTBOpax Teoperuueckoe o0yueHue OK 07

IIK 2.4.

PactBopenue kak Qusnko-xumuueckuii mporecc. PactBopel. CrocoObl TPUTOTOBICHHUS PAaCTBOPOB.
PactBopuMocTs. MaccoBass 10o1s1 pacTBOpeHHOro BemiecTBa. (CMBICH MOKa3aTeis MpeAesbHO
JOTTYCTUMON KOHIIEHTPALMU U €r0 UCII0JIb30BAHUE B OLIEHKE SKOJIOTMYECKON 0€30MacHOCTH.

[TpaBuiia HKOJIOTMYECKU IEI€CO00Pa3HOr0 TMOBEACHUS B OBITY W TPYIAOBOW ACSITENHHOCTH B IETSAX
COXPAHEHHUSI CBOETO 3JI0POBbA M OKPYKAIOIIEH MPUPOJHOM CPebl; OMAaCHOCTh BO3JCUCTBUSA Ha YKUBbBIC
OpPraHU3MBbl ONPEJEIEHHBIX BEILECTB.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUN Ha PacTBOPHI, UCIIOJIb3yeMbIe B OBITOBON U
MIPOU3BOJACTBEHHOM IEATENBHOCTH YEJI0OBEKA
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Tema 6.2. OCHOBHOE COiep/KaHIe 2 OK 01
Uccnenosanue OK 02
CBOMCTB pacTBoOpoOB J'[aﬁopaTopHLIe 3aAHATHUA 2 OK 04
IIK 2.4.
JlabopaTtopHast pabota «I[IpuroroBieHue pacTBOpOB».
[TpuroTroBneHne pacTBOPOB 3aJJaHHOM (MaccoBOM, %) KOHLIEHTpALHUU (C MPAaKTUKO-OPHUEHTUPOBAHHBIMU 5
BOIIPOCaMM) U OIIPEEIIEHUE CPebl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha MPUTOTOBJICHHE PACTBOPOB
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAepPKaHMe (COJEPKAHUE TPUKJIIATHOTO MOXYJIS)
Paznen 7. Xumusi B ObITY M IPOHU3BOACTBEHHON 1eATEILHOCTH Ye10BeKa 6 OK 01
OK 02
Xumust B ObITY 1 |OcHOBHOE COJepIKAHHE OK 04
MIPOU3BOJICTBEHHOU
P OK 07
ACATEIIBHOCTH Teopernueckoe 00yuenue 2 K 2.4
YeloBeKa s
Hosgeiimue nocTixeHnss XMMUYECKOW HAYKHU U XUMUYECKOW TexHonoruu. Ponb xumuu B obecrieueHuu
9KOJIOTMYECKOM, SJHEPIeTUYECKON U MUILEBOM 0€30M1acHOCTH, pa3BUTUU MeAULIMHBI. [IpaBuna noucka u 5
aHallM3a XUMHYECKOW HH(pOpMAIMM U3 pa3jiMYHbIX HCTOYHUKOB (HayuyHas M Yy4yeOHO-HAy4Has
JIuTepaTypa, cpeicTBa MaccoBoi nH(popmMaluu, cetb HTepHeT)
IIpakTnyeckue 3aHATHSA 4
[Touck u aHamu3 KeHCOB O NMPUMEHEHUM XMMHUYECKMX BELIECTB M TEXHOJIOTHI ¢ ydyeToM Oyayluei
npohecCHOHANBHOM e TEIbHOCTH 110 TEMAM:
1. BaxkHelMe CTPOUTENbHbIE MaTepualbl, KOHCTPYKIMOHHBIE MaTepHallbl, KpPacKd, CTEKIIO,
KepamMHKa, MaTepuaibl JUIsl 2JIEKTPOHUKH, HAHOMAaTepuaibl, TEKCTUIbHbIE BOJIOKHA, HCTOYHUKU 2
SHEpPIuu, OpraHUYecKue M MHHEpajbHble YJIOOpEHHUs, JIEKAPCTBEHHBIE BEIIECTBA, OBITOBas
XUMHUSL.
3ammra: [IpeacraBieHne pe3ynbTaToB pelIeHUs KeHCOB B (popMe MUHU-IOKIIaJa ¢ pe3eHTaluen 2
IIpomexyTouyHas aTTecTanms MO AUCHUILVINHE (] PepeHIUPOBAHHBIN 324€T) 2
Bcero 72
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3. YCJIOBHUA PEAJU3ALIMA ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JANCHUITTINHBI

3.1. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o

Jns peanuzauuy MOporpamMmbl JAUCHUIUIMHBL MPEAYCMOTPEHBI CIEAYIOIINE CHelHalbHbIe
MTOMEIICHUS: YUeOHbIN KAOMHET XUMHH.

Kabuner XxuMumM OCHalieH B COOTBETCTBUU ¢ M. 6.1.2.1 oOpa3oBaTeiabHOW MHPOrpaMMbl IO
crienanbHOCTH 43.02.16 Typusm U TOCTENPUUMCTBO.

3.2. UnpopMmannoHHoOe oOecniedeHHe peajn3alui NPorpaMMbl
OcHOBHBIE NEYATHBIE H31aHUSA

1. Amudunorenona, 1. B. Xumus: y4eOHUK U MPAKTUKYM ISl CPEAHETO MPodeccruoHaIbHOTO
obpazoBanus / 1. B. Audunorenora, A. B. badkos, B. A. IlonkoB. — 2-¢ u3a., Ucnp. U J0M. —
Mocksa: UznarensctBo FOpaiit, 2022. — 291 c.

2. lleromuxuna, H. A. Obmas xumusa: yuebnuk ans CIIO / H. A. lleronmuxuna, JI. B.
Mumnaesckas. — Cankr-IlerepOypr: Jlans, 2021. — 164 c.

3. Huxonsckuii, A. b. Xumus: y4eOHUK M NMPAKTHKYM JJIsI CPEIHETO Mpo(ecCHOHATBHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3n., mepepab. u gon. — Mocksa:
W3narenscrBo FOpaiit, 2022. — 507 c.

4. Xumus: yueOHHK JUis cpeaHero npodeccuonansHoro oopasosanus / FO. A. Jlebenes, I'. H.
®aneeB, A. M. I'ony6es, B. H. [llanoBan; mox oOmieit penakuueit I'. H. ®aneeBa. — 2-e usn.,
nepepad. u gon. — Mocksa: U3narensctBo KOpaiit, 2022. — 431 c.

Z[OHOJIHI/ITQJII)HLIQ HCTOYHHUKHU

1.  Xwumusa. 10 xnacc. YrmyOnéunsiii yposens : yueOHuk/ B.B. Epemun, H.E. Ky3pmenko,
B.U. Tepenun, A.A. [Ipo3nos, B.B. Jlynun; nox pea. B.B. Jlynuna. — M.: Ilpocsemenue, 2022. —
446, [2] c.: un.

2. Xumus. 11 kmace. Yrnyonéussiii yposens : yueOnuk/ B.B. Epemun, H.E. Ky3pmeHko,
A.A. lpo3nos, B.B. JIynun; nox pen. B.B. Jlynuna. — M.: Ilpocsemienue, 2022. — 478, [2] c.: ui.

3. Xwumwsa. YriyOnenusni ypoBeHb. 10—11 xmaccel: pabovas nmporpamma K nuHE Y MK
B.B. Jlynuna: y4e0HO-METOANIECKOE nocobue / B.B. Epemumn,
A.A. lpo3nos, U.B. Epemuna, 3.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

4.  Meronuyeckoe mnocobue k yueOHuky B. B. Epemuna, H. E. Ky3bmenko,
B.1. Tepenuna, A. A. Jlpo3noBa u ap. «Xumus. YriyoneHHbI ypoBeHb». 10 kiace / B. B. Epemun,
AA. Hpo3108, 1.B. Epemuna, B. . MaxoHuHa,
O. IO. Cumonoga, 2.10. Kepumos. — M.: Jlpoda, 2018. — 339 c. : mi.

5. Meronuueckoe nocobue k yueouuky B. B. Epemuna, H. E. Ky3pmenxo, A. A. JIpo3noBa
u Jp. «Xumus. YrayosnenHslid ypoBenb». 11 kiacc / B. B. Epemun, A.A. /Ipo3nos, 1.B. Epemuna,
H.B. Bonkosa, H.B. ®upcrosa, 2.10. Kepumos. — M.: [Ipoda, 2018. — 423 c. : ui.

6. TI'ycema, E. B. Xumusa mis CIIO: yuebHO-MeToquueckoe mocooue / E. B. I'ycesa, M. P.
3uranmmaa, . Y. Kymukosa. — Kazaas: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-2792-4. —
Texkct:  anektponHslt // Jlamb @  2nekTpoHHO-OmOmmoTteunas  cuctema. —  URL:
https://e.lanbook.com/book/196096 (mata oOpamenus: 14.10.2022). — Pexum pocTtyma: aus
aBTOPU3. MI0JIb30BATENEH.
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7.  UYepnwukona, H. IO. Xumus B 1oCTyImTHOM H3J10KeHHH: yueOHOe TTocobue s cro / H. 1O.
YepuukoBa. — 2-¢ u3., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316 ¢. — ISBN 978-5-8114-
9500-9. — Tekct: »snekTpoHHBIH // JlaHb: 31MeKTpoHHO-OMOMMoTeuHass cucrema. — URL:
https://e.lanbook.com/book/195532 (mata oOpamenus: 14.10.2022). — Pexum pocTtyma: s
aBTOPU3. IIOJI30BATEIICH.

8.  llleBnuusina, JI. B. Xumus: yueOnoe nocobue / JI. B. llleBuunpina, A. . AnapueB. —
Hosocubupck: HI'TVY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — TekcT: anexTpoHHbli // JIaHb:
3JIEKTpOHHO-OMOMmoTeyHass  cucrema. —  URL:  https://e.lanbook.com/book/118505  (mara
obpamienus: 14.10.2022). — PexxuM g0CTyma: A1 aBTOPH3. MOJb30BATEIEH.

9.  bmwmnos, JI. H. Xumus: yueonuk mius CIIO / JI. H. bounos, W. JI. Ilepdpunonsa, T. B.
CokonoBa. — 2-e usn., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 ¢. — ISBN 978-5-8114-
7904-7. — Texkct: »nexTpoHHBIH // JlaHb: »1mekTpoHHO-OmMOMMoreunass cucrema. — URL:
https://e.lanbook.com/book/167183 (mata oOpamenus: 14.10.2022). — Pexum pocTtyma: s
aBTOPU3. IIOJI30BATEIICH.

10. Tabpuensn, O. C., JIpicoBa, I'. I. Xumus: kHMra U1 mperofaBaTess: yded.-METO/I.
nmocobue. — M. Akagemus, 2012. - 332 c.

11. Yepnuxoa H. 1O., MemepsikoBa E. B. Pemaem 3amaun mo XMMHUU CaMOCTOSITEIBHO:
yuebHoe nocobue / H. FO. Uepnukona, E. B. MemepsikoBa — Cankt-IletepOypr: Jlans, 2022. — 328
c.

12. Pe3numkoB B. A. COOpHUK ynpaXHEHHWH M 3a7ad MO0 OPraHWYECKOW XUMHH: ydeOHOe
noco6ue / B.A. PesankoB — Cankr-IlerepOypr: Jlanb, 2021. — 226 c.

13. Kamycruna A. A., Xanpuenko U. I'., JIubanor B. B. Obmias u HeopraHuveckas XuMusl.
[Ipaktuxkym / A. A. Kanyctuna, U. I'. Xanpuenko, B.B. JIu6ano — Cankr-IlerepOypr: Jlans, 2020.
— 152 c.

14. Tab6puensn O.C. Xumus: yueO. ans ctyd. npod. yue6. 3aBenenuit / O.C. ['abpuensn,
N.I". OctpoymoB. — M., 2016.- 256 c.

15. Tabpuensn O.C. Xumus ans npodeccuil M CrenuanbHOCTEH TEeXHUYECKOro mpouis:
y4eOHUK IS CTYIl. yupexaenuit cpea. mpod. oopazosanus / O.C. 'abpuensn, U.I'. OctpoymoB. —
4-e u3z., crep. — M. : M3natensckuii neHTp «Akagemus», 2017. — 272 c.

HHurepHer-pecypcesl

1. hvsh.ru — Xypnan «Xumus B mKome».

2. https://postnauka.ru/themes/chemistry — nekumum mo xumuu Ha caiite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-nonynsipHblii POEKT «JIEeMEHThl OOJbIION Hayku» (pu3uKa, XUMUS, MaTEeMaTHKa,

aCTPOHOMHUS, HAYKH O )KU3HU, HaAyKu o 3emiie). HoBocTH Hayky, KHUTH, HAy4YHO-TIOMYJISIpHBIE CTaThH,
JIEKIUH, SHUUKIIOTIEIUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuyHO-TIONyJIsIpHOTO XypHana «llorenuman». Xypnan nznaércs ¢ 2005 r., ¢ 2011 r. —
pasaen «XumMus».

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

CaiiT HayyHO-TIOIYJISIPHOTO XKypHajia « XUMHUA U sku3Hby. JXKypHan uznaércs ¢ 1965 r.

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

OTkpsITas 1eKTpoHHas OuOIMoTeKa XUMHUeckoro nopraia «Chemnet», cogepkUT yueOHbIe U
nH(pOpPMallMOHHbIE MaTepHalIbl JUIsl IIKOJIBHUKOB W yuyuTenedl. B Helt MOXHO HalWTH y4eOHUKH IO
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/

oOuieil 1 HeOPraHUYECKOM XUMHUU, OPraHMYECKON XUMHH, MyJIbTUMEIuaMaTepraibl, a TakKe 3a1a4u
XUMHYECKHUX OJUMIIHNAJ C PELICHUSIMHU, 3a/1a4l BCTYIMUTEIbHBIX SK3aMEHOB ISl a0UTYPUEHTOB.

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

WNudopmaninonaple Matepuasibl 00 onuMmuangax: MOCKOBCKOW Topojackoid, Bcepoccuiickoid,
MenaeneeBckoit, Mexaynaponnou. [IpuBeneHbl 3amaud TEOPETUUECKUX U DKCHEPUMEHTAIBHBIX
TYpOB, OJPOOHBIE PELICHUS, CIIUCKU U (PoTorpaduu modeauTeIeH.

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

Cucrema IUCTaHIIMOHHOTO OOy4€HHUs, HalpaBieHHas B MEPBYIO O4Yepeb Ha MOJArOTOBKY K
OJIMMITMA/IAM BCEX YPOBHEW — OT MIKOJBHBIX 10 MexayHapoaHoil. CalT COJIEpPKUT OTPOMHOE
KOJIMYECTBO 33J1a4, CIPYNIIMPOBAaHHBIX Kak MO TeMmaM, Tak M Mo oiumnuazam. 1lo BceM OCHOBHBIM
pazzenaM XMMHUH NPUBEAEH TEOPETUUECKUM MaTeprall U pa300paHbl pElIeHNs TUIIOBBIX 3aa4.

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

[Topran mo HaHoTexHosorusiM. OCHOBHas 1eJdb — pa3BUTHE OOpa3oBaHHs B OOJACTH
HAHOTEXHOJIOTUI U MOATOTOBKA K MHTEPHET-0JIMMITNAJIE 110 HAHOTEXHOJIOTUSIM.

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

Hanéxnas cnpaBouHas wuHbopManuss O XUMHUYECKMX DJJEMEHTaX M UX CBOicTBax (Ha
AHTTIUHCKOM SI3bIKE).

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

PyccKOs3BIUHBIN CAT O CBOMCTBAX XUMUYECKUX 3JIEMEHTOB.

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

Hexkommepueckuii  caliT  oHIalWH-00pa3oBaHMUs,  COJACPKUT  MHOIO  HMHTEPECHBIX
0o0pa30BaTeNbHbIX KypCOB M BHJCOJCKUUN JUIs IIKOJbHUKOB, CTYIEHTOB U yuutesnel. EcThb
HECKOJIBKO KYPCOB 10 XUMUH.

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

Caiit Chemical Abstract Service — caMblif aBTOPUTETHBIM B MUPE XUMUU HHPOPMAITMIOHHBIH
UHTEpHET-pecypc (CalT MIaTHBIN).

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

[TopTan mo opraHMYeCcKOil XMMUY HA AHTIIUHCKOM SI3BIKE.

14.  http://www.xumuk.ru

CaiiT 0 XUMHUH: KJIACCUYECKHE YUYEOHUKH, CIIPAaBOYHUKH, SHIIMKIIONEANHN, TIOUCK OPTraHUYECKUX
Y HEOPTraHWYECKHUX PEAKLUI, COCTABICHUE YPABHEHUN PEaKIIUM.

15. http://orgchemlab.com/

CaliT, noCBAIIEHHBIN PaKTHYECKOH paboTe B 1abopaTopuun

4. KOHTPOJIb U1 OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOBPA30OBATEJIBHOM
JANCHUITVINHBI

KoHTponb 1 olleHKa pe3ynbTaToB OOy4YeHHS OCYIIECTBISIETCS MpPENoaaBaTelieM B MPoLecce
MPOBEJCHHUS MPAKTHUECKUX 3aHATUN U 1a00paTOPHBIX pabOT, TECTUPOBAHUS, & TAKXKE BBHIMOTHEHUS
00yJaronMucs HWHAUBUAYAIBHBIX 3a/JaHHM, TMPOEKTOB, HCCIeNOBaHHWH. Pe3ymbrarel oOydeHUs
OTIPENIETISTIOT, UYTO OOydJaronuecss MTOJDKHBI 3HaTh, TOHUMAaTh W JIEMOHCTPHPOBATH 1O 3aBEpIICHUU
W3Y4YEHUS TUCITUTITUHBI.

Jnst bopMupoBaHMs, KOHTPOJIS W OIEHKH pPe3yJbTaTOB OCBOCHHUS YYCOHOW THCIIUTIITAHBI
UCTIONB3YETCSI CHCTeMa OIICHOYHBIX MEpPONPUATUN, TPEICTABISIONIas COO0NH KOMIUIEKC Y4eOHBIX
MEPOMPHSITHIA, COTIACOBAHHBIX C pe3yibTaTaMu 00yueHust u chopmynupoBaHHbIX ¢ yuerom OI'OC
COO (nmpenmetnsbie pe3ynbTaTsl o quctuminie) u GI'OC CIIO.
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00yyeHus .
MepOonpUATHIH
| | OcHoBHOe comep:kaHue
1 Pa3zgea 1. OcHoBBI @opmyposart,
0a3oBble MOHATHS H
CTPOCHHS BellecTBa
3aKOHbI XMMHUH
1.1 [ OK 01 CTpoeHue aToMOB CocraBnsate xumudeckue |1. Tect «CtpoeHne aToMoB
[1IK 2.4. |XUMHYECKHX DJIEMEHTOB |(HOPMYJIbl COSAMHEHUIN B |XUMHUECKUX DJIEMEHTOB H
U IPUPOJa XUMUUECKOU |COOTBETCTBUU CO MPUPOJIa XUMUYECKOM CBSA3U.
CBSI3U CTENEHBIO OKUCIICHUS 2. 3amaun Ha COCTaBJICHUE
XUMHYECKHX JJIEMEHTOB, |XHUMHYECKUX OpMyTT
KCXO/Is U3 BaJICHTHOCTU U |IBYXaTOMHBIX COCIUHEHUN
ANEKTPOOTPHULIATETILHOCTU |(OKCUIIOB, CYNIb(HIOB, THAPUIOB
U T.I1.).
3. 3aiaHus Ha UCTOJIb30BAHKUE
XUMHUYECKOH CUMBOJIMKHU U
Ha3BaHUU COEAUHEHHI 110
HOMEHKJIAType MEXIyHApOIHOTO
COI03a TEOPETUYECKOUN 1
MPUKIAJIHON XUMHUHU U
TPUBUAJIbHBIX Ha3BaHUM IS
COCTaBJICHUS] XUMUYECKUX
(hopMyI ABYXaTOMHBIX
coeuHeHu (OKCUIOB,
Cyab(GUI0B, THAPUAOB U T.I1.) U
JIPYTUX HEOPTAHHMYECKUX
COCIMHEHHH OTIENbHBIX KJIACCOB
1.2 | OK 01 [Tepuoanueckuii 3aKoH U | XapaKTepu3oBaTh 1. Tect «Metamnuueckue /
OK 02 |rabmuma JI.U. XHMHYECKHE DJICMEHTBI B |HEMETAINTNYECKHUE CBOMCTBA,
I[IK 2.4. |MeHnneneesa COOTBETCTBHH C UX 3IIEKTPOOTPULIATEIBHOCTD U

II0JIO)KEHUEM B
IIEPUOJAUYECKON CUCTEME
XUMHUYECKHX DJIEMEHTOB
.. Menneneera

CPOJZICTBO K DJIEKTPOHY
XUMHUYECKUX HJIEMEHTOB B
COOTBETCTBHUE C UX 3JIEKTPOHHBIM
CTPOEHUEM U TMOJOKEHUEM B
MEePUOINYECKON CUCTEME
XUMHUYECKUX dyiemeHToB J[. 1.
Menneneenay.

2. IlpakTyeckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEXITY
CTPOEHHUEM ATOMOB XUMHUYECKUX
3JIEMEHTOB U EPUOJUUECKUM
W3MEHEHUEM CBOWCTB
XUMHUYECKUX AIIEMEHTOB U UX
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

THnbI OLEHOYHEIX
MeponpUusTHI

COEIUHEHHI B COOTBETCTBUH C
nonoxxkenueM [lepuoanueckoit
CHCTEME.

3. IIpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
XapaKTEePU3aLUI0 XUMUUECKHX
9JIEMEHTOB: «MeTtaminyeckue /
HeMeTaJlJINYECKHUE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K DJICKTPOHY
XHMUYCCKHX DJICMCHTOB B
COOTBETCTBHUE C UX 3JICKTPOHHBIM
CTPOCHUEM H TOJI0KEHHUEM B
IIEPUOINYECKON CUCTEME
XHMUYECKHX DJIEMCHTOB

.. MenneneeBay»

Pasznea 2. Xumnueckue
peakuuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeakuui

Konrtpoabsnas padora
«CTpoeHue BemecTsa u
XHMHYECKHe PeaKIun»

2.1

OK 01
OK 04
IIK 2.4.

Tuner XUMHUYECKHUX
peaxkiun

CocCTaBsATh peaKIuu
COCIMHCHMS, PA3JIOKCHUS,
oOMeHa, 3aMelIeHHS,
OKHCIIHTEIIBHO-
BOCCTaHOBUTEIIbHBIC
peakiuu

1. 3agaun Ha cocTaBIIEHHE
yYpaBHEHUH peaKIuii:

— COeIMHEHHS, 3aMEICHMUS,
pasnoxeHusi, o0OMeHa,

— OKHCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHH C
HCIIOJIL30BaHUEM METOIa
ANEKTPOHHOTO OanaHca.

2. 3agauM Ha pacyeT MaccChl
BeIlIECTBA U 00bEMA

ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, MACCE WU 00BEMY
OJIHOTO U3 YYaCTBYIOIIUX B
pEakuu BELIECTB; PACYETHI
Macchl (00bEMa, KoTH4ecTBa
BEIIECTBA) MIPOYKTOB PEaKIuH,
€CIIM OJTHO U3 BEIIECTB HMEET
npuMecu

2.2

DJIEKTPOTUTHYECKAS
JIUCCOLAALINAA U NOHHBIN
oOMmeH

CocTaBisTh ypaBHCHHSI
XUMHAYECKUX PEaKIUH
HOHHOI0 0OMeHa ¢
y4acTHeM

1. 3agaHus Ha COCTaBIICHUE
MOJIEKYJISIPHBIX 1 MOHHBIX
peakiuii C yyacTHeM KHUCIIOT,
OCHOBaHUI U COJIEH,
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

THnbI OLEHOYHEIX
MeponpUusTHI

HCOPraHNM4CCKUX BCIICCTB

YCTaHOBJICHUE U3MCHCHHSI
KHCIIOTHOCTH CPEIbI

2. Jlaboparopuas padota "Turmsl
XUMHUYECKHUX peakiuii”

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BelleCTB

HccaenoBarb cTpoeHue u
CBONCTBA
HEOpPraHu4ecKux
BellecTB

KonTtpoabsnas padora
«CBoiicTBa HEOPraHMYECKUX
BeleCTB

3.1

OK 01
I1IK 2.4.

Knaccudukanus,
HOMEHKJIATypa H
CTpOCHHE
HEOPraHUYECKUX
BEIIECTB

Knaccudunuposarsb
HEOPTraHUYeCKue
BEILIECTBA B COOTBETCTBHU
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOPMYIIbI UITU
COCTaBJICHHE XUMUYECKON
(hopMyIIbI HCXO/1 U3 Ha3BaHUS
BEIECTBA 10 MEXIYHAPOIHON
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM
710JI1 (Macchl) XUMHYECKOTO
3J1eMeHTa (COSTUHEHHUS ) B
MoJieKyIe (cMecH).

3. [IpakTuyeckue 3a1aHust O
KJIacCU(UKaLUK, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPTaHUYECKUX BEUIECTB
Pa3IMYHBIX KIIACCOB.

4. IIpakTuyeckue 3aaHus Ha
oTpeJieIeHue XUMUYECKON
aKTUBHOCTH BELIECTB B
3aBUCHMOCTH BU/Ia XMUMHUECKOMH
CBSI3M U TUTIA KPUCTAJUTNYECKOM
pemeTKu

3.2

OK 01
OK 02
[1K 2.4.

Du3NKO-XNMHYECKIE
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

VYcranaBauBarth
3aBUCHUMOCTh (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHWYECKUX BEILECTB
OT CTPOCHHSI aTOMOB U
MOJIEKYJI, a TAaK)Ke TUIIa
KPUCTAJTMYECKOM
peLIeTKU

1. Tect «OcobGenHoctu
XUMHUYECKUX CBOMCTB OKCUOB,
KHCJIOT, OCHOBaHUH, aM(pOTEPHBIX
TUJPOKCHUJIOB U COJICH».

2. 3agaHusa Ha COCTaBJIEHUE
YPaBHEHUN XUMHUYECKUX PEAKIUN
C Y4aCTHEM IIPOCTBIX U CIOKHBIX
HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

THnbI OLEHOYHEIX
MeponpUusTHI

aM(OTEpPHBIX 3JIEMEHTOB;
HEOPraHM4YEeCKUX KUCIIOT,
OCHOBaHUU M aM()OTEPHBIX
TUIPOKCUI0B, HEOPTAaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA U CIIOCOOBI MOTYYCHHUS.
3. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOpEeTUYECKHE 3aJJaHNs Ha
CBOWCTBA U NOJy4YEeHUE
HEOPraHMYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04
[IK 2.4.

Nnentudukanys
HEOPraHMYECKUX
BEIIECTB

Uccnenosarts
Ka4yeCTBCHHBIC PEAKIINH
HEOPraHUYECKHUX BEIECTB

1. IIpakTUKO-OpUEHTUPOBAHHbIEC
3a/laHus IO COCTABIICHUIO
XUMUYECKHUX PEAKLUN C y4aCTUEM
HEOPTaHWYECKUX BEIECTB,
UCIIOJIB3YEMBIX JJIS UX
UACHTU(DHUKAITIH.
2.JIaboparopnas pabora:
“Unentuduxanus
HEOPraHUYECKUX BEIIECTB”

Pa3zpnen 4. Crpoenue u
CBONiCTBa
OPraHMYecKux
BellleCTB

HccnenoBath cTpoeHue u
CBOIICTBA OPraHMYeCKHUX
BelIeCTB

Konrtpoabsnas padora
«CTpoeHne U CBOMCTBA
OPraHM4ecKHX BelecTB)

4.1

OK 01
[1K 2.4.

Knaccudukanmus,
CTPOCHHE U
HOMECHKJIATypa
OpPTaHWYECKUX BEIICCTB

Knaccudunuponatsb
OpraHMYEeCKHE BEIIECTBA B
COOTBETCTBHH C MX
CTPOEHUEM

1. 3amaHus Ha cOCTaBIIEHHE
Ha3BaHWW OPraHUYECKHUX
COEIMHEHUH 10 TPUBUAILHON WIH
MEXKIYHAPOIHON
CUCTEMAaTUYECKON HOMEHKJIAType.
2. 3ajaHus Ha COCTaBJICHUE
IIOJIHBIX ¥ COKPAIEHHBIX
CTPYKTYPHBIX (OpMyJI
OpPraHMYECKUX BEILECTB
OTJIENIbHBIX KJIACCOB.

3. 3amaun Ha onpezeneHue
npocreien GopmyIibl
OpPraHMYECKON MOJIEKYJIbl, UCXOs
13 3JIEMEHTHOTO cocTaBa (B %)
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00yyeHus .
MepOonpUATHIH
4.2 | OK 01 CBolicTBa OpraHMYECKUX | Y CTaHABJIMBATD 1. 3amaHust Ha COCTaBJIICHUE
OK 02 COCMHEHUI 3aBUCUMOCTH (PU3HKO- YpaBHEHUN XUMUUYECKUX pPeaKIui
OK 04 XUMHUYECKHUX CBOMCTB C y4aCTHEM OPraHUYECKHUX
[IK 2.4 OPraHUYECKUX BEILIECTB OT |BEIIECTB HA OCHOBAHUU UX
CTPOEHUS MOJIEKYJI COCTaBa U CTPOCHHUS.
2. 3ajaHus Ha COCTaBJIEHUE
yYpaBHEHUN XUMUUYECKUX PEAKIUH,
WUTFOCTPUPYIOLIUX XUMUYECKHE
CBOMCTBA C yU€TOM MEXaHU3MOB
NPOTEKaHUs JaHHBIX PEAKIUN U
TEHETHUYECKOM CBSI3HU
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacuerHble 3a1auu 110
YPaBHEHUSM PEAKIHI C yuacTUEM
OpPraHUYECKUX BEILECTB.
4. JIaboparopHas paboTa
“IIpeBpaleHusi OpraHU4ecKux
BELLECTB IIpU HarpeBaHuu"
4.3 | OK 01 Unentuduxanms Hccnenosate 1.ITpakTUKO-OpUEHTUPOBAHHBIE
OK 02 |opraHm4eckux BELIECTB, |KAUECTBEHHBIC PEAKIIUN  |33JaHUS 0 COCTABICHUIO
OK 04 |ux 3HaueHue u OpPraHUYECKHUX XUMUYECKHUX PEAKLUN C y4aCTUEM
[1IK 2.4. |mpumeHeHHE B OBITOBOM |COEIMHEHUMN OTAENbHBIX |OPraHUYECKUX BEILECTB, B T.4.
Y TIPOM3BOICTBEHHOM KJIACCOB WCIIOJIb3YEMBIX JJISl UX
JIeATEIILHOCTH YeJIOBEKa UICHTU(PUKAIUHU B OBITY U
MPOMBIIUIEHHOCTH.
2.JlaGopatopHas pabora:
“Unentuduxaruist OpraHn4ecKux
COEIMHEHUI OTJENbHBIX KJIACCOB”
5 Pazneu S. XapakrTepu3oBaThb
Kunernueckue n BJIMSIHHE PA3JINYHbIX
TepMoAMHAMHUYeckHe |(aKkTopoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NMPOTEeKAHUA XHUMHYECKHX pPeaKkuuid
XHMHYECKHX peaKkuuid
5 [OKO0I CKOpOCTh XMMUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBaHHBIE
OK 02 |peakumii. XMMHYECKOE |BJIMSHHUE KOHIIEHTPALMK  |T€OPETHYECKHUE 3aaHuUs Ha
IIK 2.4. |paBHOBecue pearupyromurx BeImecTB U |aHaIu3 (PaKTOPOB, BIUSIONINX HA

TEMIIEPATypPbl HA CKOPOCTh
XUMUYECKUX PeaKIuii
XapakTepu3oBaTh

HU3MCHCHUC CKOPOCTU XHUMHUYECKOH
pCaknuu. HpaKTI/IKO-
OPHUCHTHPOBAHHBIC 3aJaHW HA
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00yyeHus .
MeponpusTHii
BJIMSTHUE U3MEHEHHUS npuMeHeHue npuHuuna Jle-
KOHIeHTpauuu Beniects, |lllaTenbe 1ig HaXOXKACHUS
peaKIu Cpe/ibl U HaIpaBJIEHUs CMEIECHUS
TEeMIIepaTyphl Ha pPaBHOBECHS] XUMHYECKON peaKinu
CMEIIIEHNEe XUMHUYECKOTO |¢ aHaIu3 (aKTOPOB, BIHUSIOIINX
paBHOBECHs Ha CMEUIEHUE XUMUYECKOTO
paBHOBECHS

6 HccnenoBatb HCTHHHBIE

Pa3znen 6. PacTtBopbl PacTBOPHI € 32IaHHBIMHA
XapaKTepUCTUKAMU
6.1 | OK 01 [TonsiTue o pactBopax  |Paznuyarh UCTUHHBIE 1. 3agaun Ha NPUTOTOBJICHUE
OK 02 pacTBOpbI PacTBOPOB.
IIK 2.4. 2. [IpakTUKO-OpUEHTUPOBAHHBIC
pacueTHbIe 3aJaHus Ha
JTUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM U
MIPOU3BOJICTBEHHOM JESITEILHOCTH
YeJioBeKa
6.2 | OK 01 Hccnenoanue cBoiicTB |VccienoBars Gpu3nko- JlabopaTtopHas pabota
OK 04 |pactBOpOB XUMHUYECKHE CBOWCTBA “IIpuroroBieHue pacTBOPoB”
IIK 2.4. HWCTUHHBIX PacTBOPOB

Il | IlpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJEP KaHUe (COAepPKaHUe MPUKIATHOTO MOTYJIs)

7 Pa3pen 7. OuenuBarth mocjaeAcTBHA |3amuTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOM U Oyayueil npogeccuoHaJIbHOM
NPOM3BOJACTBEHHOI NPOM3BOACTBEHHOM AesITeJIbHOCTH)

AeSITeJIbHOCTH AeSITeJIbHOCTH YeI0BeKa
Ye10BeKa ¢ MO3ULMH
IKO0JIOTHYECKOM
Oe3omacHoCTH
OK 01 Xumusi B ObITY U OuenuBats nocnencteus | Keiic (¢ yaerom Oynyrieit
OK 02 |mpou3BOJCTBEHHOM OBITOBOM U npodeccroHaibHOI
OK 04 JIEATEIIbHOCTH YEJIOBEKa (ITPOU3BOICTBEHHOM JeSTeTLHOCTH)
OK 07 NesATEeIbHOCTH UenoBeka ¢ |Bo3MoXKHbIE TEMBI KEHCOB:
IIK 2.4. no3unui dxonoruueckor |1. Iloremnenue kimMara u

0€30I1aCHOCTH

BBICBOOOK/ICHHE Ta30BBIX
TUAPATOB CO IHA OKEaHa.

2. Bynymue matepuaisl aJis aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHSI.
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

THnbI OLEHOYHEIX
MeponpUusTHI

3. HoBble matepuanbl Ajist
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pacTUTENBHBIX MTPENapaToB
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