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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEM ITPOT'PAMMBbBI
OBIIIEOBPA3OBATEJIbHOM IJUCIHUIIIAHBI «XUMU»

1.1. MecTo IMCUMIVIMHBI B CTPYKTYpe OCHOBHOH mpo@eccnoHaTbHOM
o0pa3oBaTeJIbHOW MPOrPaMMBbI

O6mieoOpa3oBarenbHas AUCHUIUIMHA « XUMHUS U3ydaeTcsi Ha 0a30BOM ypOBHE B
o0ureo0pa3oBaTeNbHOM IMKJIE Y4E€OHOro IIJJaHA OCHOBHOW Mpo¢hecCHOHANbHOM
o0pa3oBaTeIbHONW MPOrpaMMbl YKPYIMHEHHBIX TPYMIN CHeluaibHOCTe / mpodeccui:
05.00.00, 07.00.00, 08.00.00, 09.00.00, 10.00.00, 11.00.00, 12.00.00, 13.00.00,
14.00.00, 15.00.00, 23.00.00, 24.00.00, 25.00.00, 26.00.00, 2/.00.00, 38.00.00,
39.00.00, 40.00.00, 42.00.00, 44.00.00, 46.00.00, 49.00.00, 50.00.00, 51.00.00,
52.00.00, 55.00.00.

TpymoeMKoCTh TUCIUTIINHBI « XUMUs» Ha 0a30BOM ypOBHE COCTaBIIsIEeT 72 daca,
13 KOTOphIX 64 yaca — 6a30BbIM MOIYb (6 pa3iesioB) U 8 4acoB — MPUKIATHOW MOJTYJIb
(1 pasmen), BKIIOYAIOMIMN MPAKTUKO-OPUEHTUPOBAHHOE COACPKAHUE KOHKPETHOU
npodeCCHy WU CIEeHaIbHOCTH.

[TpukiagHoit mMoayiab BKItOUaeT oawH pasnen. Paszmen 7 «Xumus B ObITY U
MIPOU3BOJICTBEHHOM  JESATEIBHOCTHM  YEJOBEKa»  peanus3yercs g BCEX
npodeccuii/cnenuanbHOCTE Ha MaTepuayie KeWCOB, CBSI3aHHBIX C DKOJOTHYECKOU
0€30MacHOCTBI0 M OIEHKOM  MOCHEACTBUM  OBITOBOM U  MPOU3BOJCTBEHHOM
NEeSATEeNbHOCTH, TI0  OTpaciisiM  Oyaymied  npodecCHOHAIBHOW — JesTEIbHOCTH
00 yJaromuxcsi.

[lepron oOyueHus U pacnpeeseHue Mo CEMECTpaM onpeaenseT oopazoBaTeabHas
OpraHM3aIus CaMOCTOSITEIbHO, C Yy4Y€TOM JIOTUKA (OPMHUPOBAHUS MPEIMETHBIX
PE3yJIbTaTOB, OOIMMX U MPOHECCUOHATIBHBIX KOMIIETCHIINM, MEXITPEIMETHBIX CBSI3€H C
JPYTUMH JTUCHUIUIMHAMU 00111e00pa30BaTEILHOTO U 001IenpodecCuOHaTLHOTO IUKIIOB
y4eOHOro IJIaHa.

1.2. Ilesan u myIaHupyeMble pe3yJbTaThl 0CBOEHHS TUCHUILTHHBI

1.2.1. e u 3aqa4y TUCHUILTHHBI

dopMUpOBaHUE Yy CTYAECHTOB IMPEACTABICHUS O XUMHUYECKON COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPa KaK OCHOBBI IPUHSATHUS PEIICHUNA B )KU3HCHHBIX 1
MPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOI'O MOBEICHUS B PUPOTHOU CpE/IE.

3agauM IMCHUIJIMHBI:

1) cdopmupoBaTh MNOHMMaHUE 3aKOHOMEPHOCTEW MPOTEKAHUSI XUMUUYECKUX
IIPOLIECCOB U SIBIICHUM B OKPYXKAIOIIEW Cpele, LEJOCTHOM HAay4YHOM KapTHHBI MUpa,
B3aMMOCBSI3U U B3aUMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHS COCTAaBJIATH (POPMYIIBI HEOPraHMUECKHMX W OPraHUYECKHX
BCIIECTB, YPABHCHHS XUMUYCCKUX PEAKIIUN, OOBSICHATh UX CMBICI, HHTEPIIPETUPOBATh
PE3yJIbTaThl XUMHYECKUX IKCTICPUMEHTOB,



3) cdopmMupoBaTh  HAaBBIKM  TPOBEACHUS  MPOCTEHINNX  XUMHYECKHX
AKCIIEPUMEHTATBHBIX UCCIE0OBAHUM ¢ COOJTIOIEHUEM MPaBUII O€30MIaCHOT0 0OpAILICHUS
C BEIIECTBAMU 1 JJaOOpaTOPHBIM 000PYI0BAaHUEM;

4) pa3BUTh YMEHHS HCIIOJIb30BaTh MH(OpPMAIIUI0 XHMHUYECKOTO XapakTepa H3
Pa3IUYHBIX UCTOYHUKOB,;

5) chopmupoBaTh yMEHUsI MPOrHO3UPOBATH MOCIECACTBUSI CBOEH JEATEILHOCTU U
XUMHUYECKUX TMPUPOJTHBIX, OBITOBBIX M ITPOU3BOCTBEHHBIX MTPOIECCOB;

6) chopMHUpOBaTh MOHUMAHHE 3HAYUMOCTH JOCTH)KCHUN XUMHUYECKOM HAyKu U
TEXHOJIOTUH JJIsl PAa3BUTHS COLIMATIBHOM M TTPOU3BOCTBEHHOM cdep.



1.2.2. Ilnanupyembie pe3ybTaThl 0CBOCHH 00 1e00pa3oBaTe/bHOM AUCHMILIMHBI B c00TBeTCTBHM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Ko n IInannpyemblie pe3y1bTaThl 0CBOCHHS AUCHHUIIIMHBI
HAMMEHOBAHHU
e

(dopmMupyeMbIX O6umme’ JucuMnanHapHbie?

KOMIIEeTeHIUi

OK 01. B yacTu TPpy10BOIro BOCIIMTAHUA: - BIAACTb CHCTEMOM XMMMYECKMX 3HAaHMM, KOTOpass BKJIOYAeT:

Bribupats - TOTOBHOCTb K TpYyIy, OCO3HAaHUE IICHHOCTH | OCHOBOIIOJIAralOUIMe IOHATUSA (XMMHYECKUH B3JIEMEHT, aTOM, 3JIEKTPOHHas

CIIOCO0bI MacTepcTBa, TpyAoIooue; o0oouka aroma, s-, p-, d-3JIEKTPOHHBIE OPOUTAII aTOMOB, HOH, MOJICKYJIa,

pelieHus 3a1a4 | - TOTOBHOCTb K  aKTHBHOM  JEATENBHOCTH | BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTENEHb OKHMCIIEHHUS, XUMHYECKas

npodecCuoHan | TEXHOJIOTMYECKOH U COLMaNbHON HaNpPaBIEHHOCTH, | CBA3b, MOJIb, MOJIIpDHAs Macca, MOJSPHBIH 00BbEM, YIJIEpOJHBII CKeler,

bHOM CHOCOOHOCTh HMHULMUPOBATH, IUIAHUPOBATh U | QyHKIMOHANbHAS TPYIIA, paguKajl, U30MEpUs, U30MEpbl, TOMOJIOrHYECKUIl

JEATENBHOCTH | CAMOCTOSITEIBHO BBITOJIHATh TAKyH0 JEATEIBbHOCTD; | Ps, TOMOJIOTH, YIJII€BOIOPOABI, KUCIOPOJ- U a30TCOAEPKAIINE COCIUHEHNUS,

MIPUMEHUTENBH | - UHTEpEC K pa3IM4HbIM chepaM | OMOJIOrMYECKH AaKTUBHbBIE BelllecTBa (YIJIEBOMbBI, KUPbI, OEIKH), MOHOMED,

0 K Pa3JIMYHBIM | IPO(heCCHOHATBHOMN 1eATEIIHOCTH, IOJIMMEDP, CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE  COEOUHEHHS,

KOHTEKCTaM ORilaieHHe  YHUBEPCAJIBHBIMH  YYeOHBIMHM | KpUCTAJUIMYECKasl PELIETKAa, TUIBl XUMHUYECKUX peakUuil (OKUCIUTEIbHO-
NMO3HABATEJbHBIMH /1HICTBUSAMU: BOCCTaHOBUTENbHBIE, 9K30-M 3HIOTEPMUYECKUE, PEaKIIMM HOHHOTO OOMEHa),
a) 0a3oBbIe JIOTHYECKHUE ACHCTBHA: pacTBOP, JIEKTPOIUTHI, HEIIEKTPOIUTHI, IIEKTPOIUTHYECKAs] AUCCOLUALINS,
- CaMOCTOSITENIBHO ¢dbopmynupoBath U | OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOH peaklny, XUMUIECKOe
aKTyaJlU3upoBaTh MpoOJeMy, paccMaTpuUBaTh €€ | paBHOBECHE), TEOPUM U 3aKOHBl (TeOpus XHMHUYECKOTO CTPOCHHUS
BCECTOPOHHE; oprannueckux BemectB A.M. bytiepoBa, Teopusi 3JIEKTPOIUTUYECKON

- YCTaHaBJIMBATh CYIIECTBEHHBIH MPH3HAK WU
OCHOBAHUS [UISl CpPaBHEHWS, KIACCH(PHUKAIUU U
0000111eHNS;

- ompenessTh IEId  JACITeIbHOCTH,
napaMeTpbl ¥ KPUTEPHH UX TOCTHIKCHUS;
- BBISBJISATH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B
paccMaTpUBAEMBIX SIBJICHUSX;

3aJaBaTb

aucconmanuu, nepuonnueckuil 3akon [[.1. MenneneeBa, 3aKk0H COXpaHEHUS
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUM S3bIK XUMUH, (PAKTOIOTHUECKHE
CBEJIEHHsI O CBOWCTBAaX, COCTaBE, MOJYyYEHUU U O€30MacCHOM HCIOJb30BaHUU
BAXHEHIINX HEOPraHMYECKMX M OpPraHMYeCKUX BEIIECTB B OBITY H
IIPAaKTUYECKOM JEATENbHOCTH YEI0BEKA;

- YMETb BBIIBJATH XapaKTEpPHbIC NPHU3HAKM W B3aUMOCBSA3b H3Y4YECHHBIX
MOHATHUM, IPUMEHATh COOTBETCTBYIOIME ITOHATHS IIPU OIUCAHUU CTPOCHHUS U
CBOMCTB HEOPraHMYECKHX M OPraHMYECKHX BEIIECTB M HUX IPEBpAIICHMH;

1 -~ v

Yka3bIBalOTCA JUYHOCTHBIE U MeTampeaMeTHbIe pe3ybTaThl 13 ®T'OC COO (B nocneaHew peaakuuu ot 12.08.2022) B oTryiarosibHoN ¢dopme, Gop MUpyeMble
00111e06pa30BaTENbHON JUCLUIIIMHON
2 o

JucuuniMHapHble (peJMeTHbIe) pe3yabTaThl YKa3blBAIOTCS B COOTBETCTBUHU C METOUKOM MTpenojaBaHUs JU CLUIIUHEI




- BHOCUTh KOPPEKTHUBBI B ICATEIHHOCTh, OI[CHUBATH
COOTBETCTBHE pE3yJbTaTOB IEIsIM, OLICHUBAThH
PHICKH TTOCJIE/ICTBUI IEATETHHOCTH;

- pa3BUBATh KPEATHBHOE MBILIICHUE MIPH PEIICHUU
KU3HEHHBIX MPOOIIeM

0) 6a30BbIe HCCJIEA0BATEIbCKUE 1eHCTBHA:

- BJIaJIeTh HaBBIKAMH y4eOHO-UCCIIEI0BATENHCKOM 1
MIPOEKTHOW AESITENFHOCTH, HABBIKAMH pa3peIICHUs
npo0Jiem;

- BBIABJIATh TNPHUYUHHO-CIEACTBEHHBIE CBSI3U U
aKTyaJlU3upoBaTh 3a/1a4y, BBIIBUTAaTh TUIIOTE3Y €€
perieHus, HaXOJUTh apryMeHTbl TULST
JIOKA3aTelIbCTBA CBOUX YTBEP)KICHUMU, 3a7aBaTh
napaMeTpsl ¥ KPUTSPHH PEIICHUS,

- aHAJIM3UPOBAThH IOJYYEHHBIE B XOJ€ pEIICHUS
3aJa4il pe3ysbTaThl, KPUTHUYECKH OIICHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH HM3MEHEHHE B
HOBBIX YCIIOBUSIX;

- YMETh NIEPEHOCHTH 3HAHUS B MO3HABATEIBHYIO U
MPAKTUYECKYIO 00J1aCTH KUZHECSITSIHHOCTH;

- yMeTh MHTCTPUPOBATH 3HAHHUS W3 pPa3HBIX
MpeIMETHBIX 00JIacTel;

- BBIIBHTaTh  HOBBIE  HUJEH,
OpHUTHHATBHBIC TTOIXOABI U PEIICHHSI,
- CIOCOOHOCTH MX MCIOJb30BaHUS B
MO3HABATENILHOM U COLIMATbHON MPAKTHKE

npeaaraTh

BBIABIIATH B3anMOCBA3b XUMHUYECCKUX 3HAHUHI C IIOHATUAMUA )41
npeacCTaBJICHUAMU APYIUX €CTCCTBCHHOHAYYHbBIX IPCAMCTOB,

- YMETh HUCIIOJIB30BaTh HanMCEHOBaHMU XUMHYCCKHUX COG,ZLI/IHGHI/Iﬁ
MEXIYHAPOJHOIO COK03a TEOPETHYECKOM W MPUKIAJIHOM XUMHUU H

TPUBHAJILHBIC HA3BAHUS BAXHEUIINX BEIIECTB (ITUJICH, allCTUJICH, TJIHIICPHH,
denon, ¢dopManbaerua, YKCycHas KHCIOTa, TJIMIMH, YrapHbId Tas,
VIIEKUCHBIN Ta3, aMMHaK, TallieHas U3BeCTh, HerameHasi U3BeCTh, MMUTHEBAS
cofla W APYTUX), COCTaBIATh (POPMYJBI HEOPTaHMUYECKHUX W OPraHUYECKUX

BELIECTB, YPAaBHEHUS XUMHUYECKUX pEAKUU, OOBSICHATb HX CMBICT;
MOATBEPKAATh XapaKTepHbIe XUMUYECKHE CBOMCTBaA BEIIIECTB
COOTBETCTBYIOIIMMHU IKCIEPUMEHTAMU M 3aUCAMH YPAaBHEHUN XUMUYECKUX
pEeaKInii;

- YMCTb YCTAaHABJIMBATb MNPUHAMJICKHOCTh H3YYCHHBIX HCOPraHUYCCKUX H
OPraHu4€CKUX BCIICCTB K ONPCACICHHBIM KJjlaCCaM U I'pyHIiamM COCHHHCHHﬁ,
XapaKTCprUu3oBaTb UX COCTaB U Ba)KHEHIIIIE CBOﬁCTBa; OIpeAcCIiATh BUJBI
XUMUYECKUX CBsI3€l (KOBAJICHTHAsl, MOHHAs, METaJUIM4ecKasi, BOJIOPOIHAs),
TUIIBI KPUCTAJUIMYCCKUX PCIICTOK BCIICCTB, KJIaCCI/I(I)I/IL[I/IpOBaTB XUMHUYECCKUEC
peakiuu;

- chopmupoBaTh TNpEACTABICHHS: O XHUMHYECKOH  COCTaBISIONICH
eCTeCTBeHHOHaquOfI KapTUHBI MHpa, POJHM XUMHH B IMO3HAHUU SIBJICHUH
npupoasl, B (OPMUPOBAHMM MBIIJICHUS W KyJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM IPaMOTHOCTH, HEOOXOIUMON ISl pelIeHHs] MPAaKTUIECKIX
3aa4 U DKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOLIEHHS K CBOEMY 3/10pPOBBIO U
MPUPOJIHON CPELIE;

- yMeTb NPOBOJIUTH pPacyeThl MO XUMHUYECKHUM (opMylaM U ypaBHEHUSAM
XUMHUYECKUX  pEaKkIWi C  HCHONb30BaHHWEM  (PU3MYECKUX  BEIWYHH,
XapaKTEepU3YIOIUX BEIIECTBA C KOJIWYECTBEHHONW CTOPOHBI: MaccChl, 00bemMa
(HOpMasbHBIE YCIIOBMS) TIa30B, KOJMYECTBA BELIECTBA; HCIOJIb30BATh
CUCTCMHBIC XMMUWYCCKHUEC 3HAHUA IJIsd IPHUHATUA pCIHGHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTYyalluAX, CBA3aHHBIX C BCIIECTBAMHU U UX ITPUMCHCHUCM

OK 02.
Hcnone3oBaTh
COBpPEMEHHBIC

B 06.1acTH HEHHOCTH HAYYHOT0 MO3HAHHUA:
- c(hopMHPOBaHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO

- YMETb TUTAHUPOBATH M BBITIOJIHATH XUMUYECKUN IKCIIEPUMEHT (TIPEeBpaIieHUs
OpraHMYECKUX BEIIECTB IPU HATPEBAHUH, TOJTYUE€HUE YTUIICHA U U3YYEHUE €T0
CBOMCTB, KAUECTBEHHbIE pEAKLUHUM Ha aJbJdEruIbl, Kpaxmall, YKCYCHYIO




cpencraa
MIOUCKa,
aHanmu3a u
WHTEPIPETANT
uH(popMauu U
nH(OPMAIIMOHH
bI€ TEXHOJIOTUU
ISt

BBITTOJTH CHHS
3aja4
npodeccruoHan
BHOU
JEATENbHOCTH

pa3BUTHS HAyKd U OOIIECTBEHHOH IPaKTHKH,
OCHOBaHHOT'O Ha JMajiore KYJbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa B
MOJIMKYJIBTYPHOM MUPE;

- COBEPILEHCTBOBAHUE SI3BIKOBOM W YUTATEIhCKOU
KYJbTYphl KaK CpEACTBA B3aUMOJICHCTBUA MEXKIY
JIIO/IbMU Y TIO3HAHUS MUPA;

- OCO3HAaHME LEHHOCTH HAay4YHOH JEATENbHOCTH,

TFOTOBHOCTb ~ OCYLIECTBJIITb ~ IPOEKTHYIO U
UCCIIEI0BATEbCKYIO JesATeNIbHOCTh
WH/IMBUYaJIbHO U B I'PYIIIIE;

OBiaieHHe  YHMBEPCAJIBHBIMH  y4eOHBIMHU

MO3HABATEJIbHBIMH /IefiCTBUSIMU:

B) padora ¢ unopmanmeii:

- BJIQJICTh HAaBBIKAMH TOJyYEHUS WH(GOpPMALNU U3
WUCTOYHHKOB Ppa3HbIX THUIOB, CaMOCTOSTEIBHO
OCYIIECTBIISATh MTOUCK, aHAJIM3, CHCTEMATU3alUI0 U
MHTEPIpETALNIO HH()OPMAIIUK PA3INIHBIX BUIOB U
(dbopM TpeACTaBICHHUS;

- co3/laBaTh TEKCTHl B PAa3IMYHBIX (opMmaTax c
y4eToM Ha3HayeHHsT HWHGOpPMAalIUU U IeJIeBOU
ayqUTOpUH, BbIOMpass ONTUMaIbHYIO  (opMy
MIPEACTABJICHUS U BU3YaJIN3AIIHH;

- OLCHMBATh JJOCTOBEPHOCTb, JIETHTUMHOCTb
uH(poOpMaIMU, €€ COOTBETCTBUE IPAaBOBBIM U
MOpaIbHO-2THYECKUM HOpMaM;

- HCHONB30BaTh CpPEACTBA HH(POPMAIMOHHBIX U
KOMMYHHKAIIHOHHBIX ~TEXHOJOTMA B pPEHICHUU
KOTHUTUBHBIX, KOMMYHHUKATABHBIX u
OpPraHM3allMOHHBIX  33Jad €  COOJIOJCHUEM
TpeOOBaHMUI 3PrOHOMUKH, TEXHUKH 0€3011aCHOCTH,
TMTHEHBI, pecypcocOepexeHus, MpaBOBBIX U
TUYECKUX HOPM, HOPM  HMH(OpMAIMOHHON
0e30MmacHOCTH;

KUCIIOTY; JlIeHaTypalus OeJKOB NP HarpeBaHUU, LIBETHBIE PEAKIMH OEIKOB;
IIPOBOJIUTH PEAKLIUY MOHHOIO 0OMEHA, OIIPENEATh CPEly BOJHBIX PACTBOPOB,
Ka4eCTBEHHbIE peakuuu Ha cyibdaT-, KapOOHAT- M XJIOPUA-aHUOHBI, Ha
KAaTHOH aMMOHMSI; peIIaTh SKCIIEpUMEHTaIbHBIE 3a/1a4u 110 TemaM "MeTaiisr"
u "Hemeramnsl") B COOTBETCTBUM C MpaBWJIAMU TEXHUKH 0€30MACHOCTH MPH
o0pallleHuH C BEUIECTBAMU U JIaOOpaTOPHBIM 000PYA0BaHHEM; MPEACTABIATD
pe3yibTaThl XMMHUYECKOTO JKCIEpUMEHTa B (opMe 3alucd ypaBHEHHH
COOTBETCTBYIOIMX pEaKIUi U (OPMYIMPOBATH BBIBOABI HA OCHOBE ITHX
pe3ybTaTOB;

- YMETh aHAJIU3UPOBATh XUMUYECKYI0 HH(OPMAIHIO, [T0JIy4yaeMYyIO U3 pa3HbIX
HCTOYHUKOB (CpeICTB MaccoBOi nHpopMaluu, cerb IHTEpHET U Apyrue);

- BJIaJI€Th OCHOBHBIMHM METOJAMHU Hay4YHOI'O I103HAHUS BEILECTB U XUMUYECKUX
sBJIeHUH (HAOII0CHIE, U3MEPEHUE, SKCIIEPUMEHT, MOJIETPOBAHUE);

- yMeTb NPOBOJIUTH PACUEThl MO XUMHUYECKMM (OopMysaM U ypaBHEHUSAM
XMMHMUYECKUX  peaKkluil ¢  HCHOJNb30BaHHEM  (PU3UYECKUX  BEJIMYHH,
XapaKTEePU3YIOLIMX BEIECTBA C KOJIMYECTBEHHON CTOPOHBI: Macchl, o0bemMa
(HOpMalbHBIE YCIOBMS) TIa30B, KOJMYECTBA BELIECTBA; HCIIOJIb30BAThH
CUCTEMHBbIE XMMHUYECKHE 3HAHMS JUISl MPUHATUS PEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM




- BJIaJICTh HABBIKAMHU PACIIO3HABAHUS U 3aIUThI
uHpopmaruu, HHPOPMAIIMOHHOM 0€30IaCHOCTH
JMYHOCTH,

OK 04.

S dexTuBHO
B3aHMOJICHCTBO
BaTh U
paboTath B
KOJJIEKTHUBE U
KOMaHj1e

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITENIbHOCTH U CAMOOIIPENETIEHUIO;
-OBJIaJICHUE HaBBIKaMHU y4e0HO-
HCCIIEOBATENBCKOM, MPOEKTHOW W COIHAIbHOU
JIEATEIIbHOCTH;

OBaanenue YHHUBEpPCAJIbHbIMHU
KOMMYHUKATUBHBIMH JefICTBUAMU:

0) coBMeCTHasi 1eATeJIbHOCTh!

- IIOHMMAaTb M HCIOJIb30BaThb IPEUMYLIECTBA
KOMaH/IHOM Y UHANBUAYAIbHON pabOTHI;

- NPUHUMATH LEIU COBMECTHOM JEATENbHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JAEUCTBUSA IO
¢ JIOCTIDKCHHIO: COCTaBJISATh INIAH JCHCTBHI,
pacnpenensiTh pojau C y4YeTOM MHEHHI YYaCTHUKOB
00CYXKIaTh pe3yabTaThl COBMECTHOU PaOOTHI;

- KOOpAMHHMPOBaTb U BBINOJHIATH paboOTy B
YCIJIOBHSIX peanbpHOro, BUPTYaJIbHOT'O u
KOMOMHHUPOBAHHOTO B3aUMOJIECH CTBHS,

- OCYLIECTBIISITh IO3UTHUBHOE CTPATErHYECKOE

MOBEJICHUE B PA3JIMYHBIX CHUTYaIMSIX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHue, ObITh MHULIMATUBHBIM
OBjaieHHe YHUBEPCAJIbHBIMH PerysiTHBHbIMU
JefiCTBUSIMM

I') NPHHATHE ce0s M APYTHX JIO/Iei:

- IPUHUMATh MOTHBBI M aPTYMEHTHI APYTHUX JIFOeH
P aHAJIM3€ PE3YJIbTATOB JACATEIBHOCTH;

- MpU3HaBaTh CBOE MIPABO U MPABO JPYTUX JIFOEH Ha
OIIMOKH;

- pa3BUBATh CITOCOOHOCTH TOHUMATh MUP C
MO3ULIUU JPYroro 4YeloBeKa;

- YMETb [IJIAHUPOBATh U BBIIOJHATh XUMHUUECKUH 3KCIIEPUMEHT (TIPEBpallleH sl
OpPraHUYECKUX BELIECTB IPU HArPEBAHUH, ITOJIyUEHHUE ITUIIEHA U U3YUYEHUE €T
CBOWCTB, KayeCTBEHHbIE pEaKIMH Ha albJerujipl, Kpaxmal, YKCYCHYIO
KHUCJIOTY; JeHaTypanus OeJIKOB IMpU HarpeBaHUU, IBETHHIE peaklnuu OENKOB;
IPOBOJUTH PEAKI[MK HOHHOIO0 0OMEHa, OIPEAENATh CPEAY BOJHBIX PACTBOPOB,
KaueCTBEHHbIE pPEaKUUU Ha Cyib(paT-, KapOoOHAT- U XJIOPUA-aHHOHBI, Ha
KaTHOH aMMOHHUS; pellaTh SKCIIEpUMEHTAIIbHBIE 3aa4u 1o TemaMm "MeTaisl"
u "Hemeramipl") B COOTBETCTBUM C MPABWJIAMU TEXHUKH 0€30MACHOCTHU MPU
o0palleHny C BelleCTBaMU U J1a00paTOPHBIM 00OPYAOBAaHUEM; NIPEIICTABIATh
pe3yibTaThl XMMHUYECKOrO JKCHEpUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOLMX peakuuid U (OpMyJIMpPOBATH BHIBOJBI HAa OCHOBE AITHUX
pe3yJIbTaTOB




OK 07. B o0J1acTH 3K0J10IrM4€CKOr0 BOCIIMTAHUSA - chopMHpOBaTh MPEACTABICHHUS: O XHUMHUYECKOH  COCTaBIISIONICH
CopeiicTBoBaTh | - CHOPMHPOBAHHOCTh HKOJIOTHUECKOW KYJbTYpbl, | €CTECTBEHHOHAYYHOH KapTHHBI MHpa, POJIM XUMHM B IO3HAHWUU SIBJICHUN
COXPaHEHUIO NOHUMAaHHME BIMSHUSA COIMAIBHO-D)KOHOMHUYECKHX | IPUPOJIbI, B (OPMHUPOBAHWU MBIIUIEHUS W KYyJbTYpbl JHYHOCTH, €€
OKpy’)Kalolllell | IpoIlecCOB  Ha  COCTOSHHUE  MPUPOAHONW U | QYHKIIMOHAJIHHOW I'PaMOTHOCTH, HEOOXOJUMOMN /JIs pelIeHHs] MPaKTUYECKUX
Cpensl, COL[MAJIbHOM  Cpenbl, OCO3HaHHE TJI00aJbHOTO | 33J1a4 U HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOUIEHHS K CBOEMY 3/10POBBIO U
pecypcocOepex | XxapakTepa 3KOJIOTHYECKHX pobiiem; IIPUPOAHON CpEE;
€HHUIO, - IUTAHUPOBAaHUE W OCYLIECTBICHHWE NEHCTBHH B | - yMETh COOJIIOJATh MPaBUJIA YKOJOTHMYECKH I1e1ecO00pa3HOro MOBEICHUS B
MIPUMEHSATh OKpYy’)KaloIllel Ccpeae Ha OCHOBE 3HAaHMs ILeled | ObITy M TPYJOBOM IEATEIBHOCTH B ILIEJIIX COXPAHEHUS CBOErO 370POBbS U
3HaHUA 00 YCTOWUYHBOIO pa3BUTHS YEJIOBEYECTBA; OKpYXaroIllled INPUPOIHON CpEnbl; YYUTHIBATH ONACHOCTh BO3JCHCTBUS Ha
U3MEHEHUNU AKTUBHOE HEMPUATHE NEHCTBUMN, IPUHOCSIINX BPE]| | )KMBBIE OPraHU3MBI ONPEIEIICHHBIX BEIIECTB, MOHUMAs CMBICH I1OKa3aTellsd
KIIMMaTa, OKpY’Karollel cpele; IIPEENBHON 10IyCTUMON KOHLEHTPAauu
IIPUHLIMATIBI - yYMEHHME NPOTHO3UPOBaTh HEOIArONpUsSTHBIC
OepeKINBOrO DKOJIOTMYECKUE TOCIEACTBUSA INPEAIPHHUMAEMBbIX
IIPOU3BOACTBA, | AEHCTBMI, IPEAOTBPAILATD UX;
3¢hhHEeKTUBHO - pacimpenue ornbITa JeATEbHOCTH
JIEHCTBOBATh B | DKOJIOTMYECKOM HAIIPABJIECHHOCTH;
Ype3BbIYANHBIX | - OBJIaJIEHUE HAaBbIKaMU y4eOHO-
CUTYyaLusAX HCCIIEN0BATENIbCKOM, MTPOEKTHOW U COLUAIBHOM

JIeSITeIbHOCTH;
IK°...

*TIK ykasbiBawTcs B cooTBeTcTBUU ¢ PT'OC CII0 peanunsyemoit nmpodeccru / crieluaaibHOCTH




2. CTPYKTYPA U COJAEPKAHHME OBIIEOBPA3OBATEJBHON

ANCHUIIJIUHBI « XUMUS»

2.1. O06beM JUCUMILIMHBI U BUAbI Y4e0HOI padoThI
Bup yueOHol padoThI O0beMm B yacax
O0bem 00pa3oBaTeIbHOM MPOrPAMMBI JUCHUTLIAHbBI 72
B T.4.
OcHoOBHOe coiep:xaHne 64
BT. 4.:
TeOpeTUUECKOoe 00ydeHHe 32
MPaAKTUYECKUE 3aHATHS 28
1ab0paTOpHbBIC 3aHATHS 10
IIpome:xyTouHas aTTecTanusa (3a4er) 2
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2.2. TeMmaTuyeCcKMii IJIAH M COAEPKAHUE THCIIUIIIUHbBI

HaunmenoBanue Conep:kanue yueOHOro Marepuajia (0CHOBHOE U IPO¢)eCCHOHATIBHO-OPUEHTHPOBAHHOE), Obme dopmupyembie
. bEM 4acoB
pa3/iesioB U TeM JadopaTopHble U NPAKTUHYECKHE 3aHATHS, TPUKJIATHOH MO1YJIb KOMIEeTEeHINH
1 2 3 4
OcHoBHOE coaep:kaHue 64
Pa3nen 1. OcHOBBI CTPOEHUSI BellleCTBA 6
Tema 1.1. OcHoBHoOE co/iepKaHue 4 OK 01
CtpoeHue aToMOB
XAMAICCKIX Teopernueckoe odyueHune 2
AJIIEMEHTOB U y y
npupoza CoBpemenHas mojnenb CTpoeHust aromMa. CHUMBOJUYECKHUU S3bIK XUMHHU. XUMUYECKUU JJIEMEHT.
XUMITIECKOR OnexTpoHHas KoHurypauus aroma. Knaccupukanus XUMHYECKUX 3JIEMEHTOB (S-, P-, d-j)J'IeMeHTBI).
CBSI3M BanenTtHple  25IeKTpOHBI.  BaneHTHOCTb.  DIEKTpOHHAsT  HPHPOAA  XUMHYECKOH  CBS3H. 2
DNeKTPOOTPUIIATENFHOCTh. BUABI XUMHYECKOH CBs3UM (KOBalleHTHAs, WOHHAs, MeTajuIndyeckas,
BOJIOPOJTHAST) U CITOCOOBI €€ 00pa3oBaHUs
IIpakTHyeckue 3aHATHSA 2
Pemenue 3amaHvii Ha WCMONB30BAHUE XWMUYECKOW CHMBOJMKH W Ha3BaHUH COCTUHEHUM TIO
HOMEHKJIATYPE MK TyHaPOJTHOTO COF03a TEOPETHUECKOMN 1 MPUKJIATHOW XMMUHU U TPUBUAIILHBIX HA3BAHU I
JUTSL COCTABJICHUSI XUMHUYECKUX (POPMYJT IBYXaTOMHBIX COCIMHEHUN (OKCUAOB, CyIb(PHUI0B, TUIPUIOB U
T.I.) ¥ APYTUX HEOPraHUYECKUX COCTUHEHUH OTIEIbHBIX KJIAaCCOB. 2
[IpakTnueckue 3agaHusl HA YCTAHOBJICHUE CBSI3M MEXK]Y CTPOSHHEM aTOMOB XHUMHUYECKHX 3JIEMEHTOB U
NEPUOIUYECKUM M3MEHEHHEM CBOMCTB XMMUYECKUX JJIEMEHTOB M UX COCIUHEHHH B COOTBETCTBUH C
noJjoxxeHueM llepuonnyeckoil CHCTEMBI.
Tema 1.2. OcHoBHOE coep:kaHne 2 OK 01
[lepnonnuecknii OK 02
3aKkoH 1 Tabmuna | IIPAKTHYECKHE 3aHATHS 2
JI.1. Menneneera -
Ilepuoanueckas cucrema xumudeckux 3yeMeHToB J[.1. Menneneera. ®u3nyeckuii CMbICIT 2

[Tepunonnueckoro 3akoHa J[.11. MeHneneeBa. 3aKkOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX
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AJIEMEHTOB, 00pPa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C MOJOKEHHEM
XUMHUYECKOT0 dieMeHTa B [lepuoanueckoit cucteme. MUpOBO33pEHUECKOE U HAYYHOE 3HAUCHHUE
[Tepuoguueckoro 3akona /.M. Menneneesa. [Iporuossl /.. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX DJIEMEHTOB.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM Ha XapaKTepU3alMI0 XUMUYECKUX
aneMeHToB « MeTayeckre / HeMeTallJIMueCKue CBOMCTBA, AIEKTPOOTPULIATEIHbHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBHUH C UX AJIEKTPOHHBIM CTPOCHUEM U TTOJI0KEHUEM B NMEPHUOIUYECKON CUCTEME
xuMmu4deckux 3neMeHToB [[.1. Menaeneea»

Pa3nen 2. XumMnuyeckue peakuuu 10
Tema 2.1. Tunsr | OcHOBHOE coepKaHHe 4 OK 01
XUMHYECKUX
peakiit Teoperuueckoe o0yueHue 2

Knaccudukanus 1 TUIIBI XMMUYECKUX PEAKIMH ¢ yyacTHEM HeOpraHu4eckux BemiectB. CocTaBiieHue

YpaBHEHHI peaKIuii COeIMHEHNUS, Pa3JIOKEHHS, 3aMeIeHuUsI, 0OOMEHa, B T.4. PEaKIUi TOPEHUs,

OKHUCJICHUSI-BOCCTAHOBJICHUS.

VYpaBHEHUsI OKUCIIEHUA-BOCCTaHOBIEeHUS. CTeneHb OKUCIeHNUs. OKUCIUTENb U BOCCTAHOBUTEII. 2

CocraBiieHue U ypaBHUBaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA METOJOM 3JIEKTPOHHOT'O

6ananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUHU B IIPUPOJIE, TPOU3BOICTBEHHBIX MpOIlEccax U

KHU3HEAESITEIbHOCTH OPraHU3MOB

IIpakTH4eckue 3aHATUS 2

KonnuecrBeHHble OTHOLIEHUS! B XUMUHU. OCHOBHBIE KOJUYECTBEHHBIE 3aKOHBI B XMMHUHU U PacCyeThl MO

ypaBHEHUSIM XHMHYECKHUX peakuuil. Moy Kak eAMHMIIa KOJM4YecTBa BellecTBa. MouspHas Macca.

3aKOHBI COXpaHEHMsI Macchl U SHEpruu. 3akoH ABorajapo. MosspHblii 00beM ra3zoB. OTHOCUTEIbHAS 2

IJIOTHOCTh Ta30B. Pacuersl Mo ypaBHEHUSM XMMHUYECKUX pEaKkLUil ¢ UCIIOJb30BAaHHUEM Macchl, 00bema

(HOpMaIpHBIE YCIOBUS) FA30B, KOJIMYECTBA BEIECTBA
Tema 2.2. OcHoBHOE coepxkanue 4 OK 01
DJIEKTPOJIMTHYECKA OK 04
s ccormanys i | 1eopeTHdeckoe odyuenune 2
MOHHBIN 00MeH 9
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Teopusi 3MEKTPOIUTHYECKON Aucconranuu. MoHbl. DIEKTPOIUTHI, HEIEKTPOJIUTHI. Peakiiuu mOHHOTO
ooMena. CocTtaBieHUE peakIMii MOHHOTO OOMEHa IyTeM COCTaBJIEHHS MX IMOJHBIX U COKPAIIEHHBIX
HWOHHBIX YpaBHEHUN. KM CITOTHO-OCHOBHBIE peaklMu. 3aIaHUsl HA COCTABJICHUE MOHHBIX peaKIui

JlabopaTopHbie 3aHATHSA 2
JlaGopaTopHas padota “THIBl XUMUYECKUX PeaKIuii”.
HccnenoBanue TMIOB (110 COCTaBY M KOJIMYECTBY MCXOAHBIX MU 00pa3yOLIMXCs BEIECTB) U IIPU3HAKOB 9
XUMHUecKuX peakuuil. [IpoBenenne peakuuii HOHHOr0 0OMEHa, ONpeeIeHUE CPEbl BOAHBIX
pacTBOpOB. 3a/laHNs HA COCTABJIEHNE NOHHBIX peaKuil
KonTpoabnas
Crpoenue BelecTBa 1 XMMUYECKHE PEAKLIUU 2
padora l
Pasnen 3. CTpoeHue H CBOICTBA HEOPraHUYECKHUX BElIeCTB 16
Tema 3.1. OcHoBHOE coiep:kaHne 4 OK 01
Knaccuduxkarus, OK 02
HOMEHKJIATY DA U Teopernyeckoe o0yueHne 2 1IK....
CTpOEHHUE .
HEOPraHIIECKHX [Ipenmet Heoprannueckoi xumuu. Knaccuduxaims Heopranndeckux Beniects. [Ipocteie u ciaoxHbIe
BemiecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCHUBI, KUCIOTHI, COH). B3anmocss3b
BEIIIECTB
m HEOPraHUYECKUX BEIECTB. ArperaTHble COCTOSIHUSA BellecTBa. Kpucrannmueckue u amopgHsie
BeLIeCTBA. THUIBI KPUCTAJUIMYECKUX PELIETOK (ATOMHAs!, MOJIEKYJIIpHasi, MOHHAs, METaJNINYECKasl ). 2
3aBUCHUMOCTb (PU3MYECKUX CBOWCTB BEIIECTBA OT THIIA KPUCTAIITNYECKON PelIeTKH. 3aBUCUMOCTD
XMMHMYECKON aKTUBHOCTH BEILIECTB OT BUJIa XUMUYECKOH CBSI3U U THUIIA KPUCTAJNINYECKON PEILIETKH.
ITpuarHbI MHOr000pa3usl BEIECTB
IIpakTHYecKkue 3aHATHS 2
HomenknaTypa HeopraHuyecKkux BEIECTB: HA3BaHUE BELIECTBA UCXOAS U3 UX XUMHUYECKOH (popMyJIbl
WJIM COCTaBJIEHNE XUMUYECKONH (POPMYIIBI HCXO/1 U3 Ha3BaHUS BEILECTBA IO MEXKIYyHApOIHOU
(MIOITAK) nnm TpuBHaIbHON HOMEHKJIATYPE. 2

Pemenne mpakTHUecKMX 3aJaHUl MO KiIaccu(UKAMKM, HOMEHKJIAType M XUMHUYECKHM (opMylam
HEOPraHWYECKUX BEILECTB PA3IMYHBIX KJaccoB (yrapHblid ras, yrJeKHUCIbIM ra3, aMMHUaK, TaiieHas
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U3BECTh, HETAIICHAsI U3BECTh, MUTHEBAS COJA U IPYTUX): HA3bIBAaTh U COCTABIATH (POPMYJIIBI XUMUYECKUX
BELIECTB, ONPEENIATh IPUHAJIEKHOCTD K KJIACCy.

Hcrounnku xumudeckoit napopmanuu (CpencTB MaccoBoii MHGpopManuu, cetb MHTEepHET U 1pyrue).
[Touck nndopmaIuu 1o Ha3BaHUAM, HICHTU(DUKATOpaM, CTPYKTYpPHBIM (popMyiam

Tema 3.2. ®usuko-| OcHOBHOE coJep:KaHue OK 01
XUMUYECKUE OK 02
CcBOICTBA Teopernueckoe odyueHue 1IK....
HEOPraHUYEeCKUX .

Mertamnsl. O6mme ¢u3nueckue U XUMHYECKHe CBOWCTBA MeTayioB. CrocoOB! moiydeHus. 3Ha4YeHue
BeIecTs METAJIJIOB U HEMETAUIOB B IPUPOLE MU JKU3HEIEATENBHOCTH YeJIOBeKa M opraHu3moB. Kopposus

METaJlIOB: BUIbI KOPPO3UH, CIOCOOBI 3alUThl METAJIJIOB OT KOPPO3UHU

Hemeramnel. O6mme ¢usnueckue W XUMHUYECKHE CBOWCTBA HEMETAJUIOB. THUIMHUYHBIE CBOWCTBA

HemetaiuioB [V— VII rpynn. Knaccudukanuus u HoMeHKIaTypa coelMHEHUI HeMeTanioB. KpyroBopoTsl

OMOI€HHBIX 3JIEMEHTOB B IIPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHUYECKUX BEIECTB (OKCHJI0B, THIPOKCHIOB, KUCIIOT,

coJiel U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IIPOCTHIX BEIIECTB, BOJAOPOAHBIX COEIMHEHUM,

BBICILIMX OKCHO0B U THJIPOKCHJIOB

I[IpakTHyeckue 3aHATHUSA

CocraBneHue ypaBHEHUH XMMHUYECKHX pPEaKUUNA C y4acTHEM IMPOCTHIX M CIOXKHBIX HEOPraHMYECKUX

BEIIECTB: METAJJIOB M HEMETAJJIOB; OKCHJOB METAJUIOB, HEMETAJUIOB M aM(OTEpHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHUCJIOT, OCHOBAaHMH M aMQOTEpPHBIX THUJIPOKCHJIOB; HEOPraHMYECKHX COJIEH,

XapaKTEPU3YIOLIMX UX CBOMCTBA.

Penienne npakTUKO-OpHEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha CBOWMCTBA, COCTAB, IOJIYyYEHUE U

0e30macHOE HCIIOIb30BAaHME BAXKHEMIIMX HEOPraHWYECKUX BEIIECTB B OBITY M NPaKTHUECKOU

JEeSATEIbHOCTU Y€EII0BEKa
Tema 3.3. OcHoBHOE coep:kaHNe OK 01
Wnentudukarus OK 02
HEOPraHMYECKHIX JlabopaTopHbie 3aHATHA OK 04
BEIIECTB

JIabopaTtopHas padota «/nenTudukamnus HeOpraHMIeCKUX BEIISCTBY.
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Pemenue skcnepuMeHTanIbHBIX 3aJay 10 XMMHYECKUM CBOMCTBAM METAUIOB UM HEMETAJUIOB, II0
PacIO3HABAHMIO U MOJIIyYECHUIO COEIMHEHUHI METAJUIOB U HEMETAJLIOB.

Wnentuduxanuss HeOpraHMYECKHX BELIECTB C MCIOJb30BAHMEM HUX (HU3UKO-XUMUYECKHX CBOMCTB,
XapaKTepHbIX KadeCTBEHHbIX peakuuid. KauecTBeHHble peakuuu Ha cyib(paT-, KapOOHAT- U XJIOPU[I-
AQHUOHBI, HA KATHOH aMMOHUS

KonTposabnas
pabora 2

CBolicTBa HEOPraHNYECKUX BEIIECTB

Paszneun 4.

CTpoeHue U CBOIiCTBA OPraHHYeCKUX BeleCTB

24

Tema 4.1.
Knaccuduxkanus,
CTPOCHHUE U
HOMEHKJIaTypa
OpPraHUYECKUX
BEILIECTB

OcHoBHOE coepKaHue

TeopeTuueckoe od0yueHue

[losiBneHue U pa3BUTHE OPraHUYECKOW XUMHUU Kak HaykH. [Ipenmer oprannueckoit xumuu. Mecto u
3HAYEHUE OPraHNYEeCKON XMMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XUMHYECKOE CTPOCHHE KaK IOPSAOK COCIMHEHHs AaTOMOB B MOJIEKYJIE COIJIACHO MX BaJICHTHOCTH.
OCHOBHBIE TTOJOKEHUSI TEOPUHU XUMHUYECKOrO0 CTPOCHHSI opraHnydeckux coennHennii A.M. bytiepoga.
VYriepoHbIil CKelleT OpPraHMyYecKoM MOJEKYNbl. 3aBUCMMOCTh CBOMCTB BEHIECTB OT XHMHUYECKOIO
CTpOEHHS MOJeKyJl. i3omMepus u u3oMepsl.

[Monsitue o QyHkumoHansHOM rpynmne. Pamukan. [lpuHnmnel knaccudukamuu OpraHUYECKHX
coenMHeHU. MexyHapoaHass HOMEHKJIaTypa U IPUHIMUITBI HOMEHKJIATYPbl OPraHM4eCKUX COSIMHCHUM.
[TonsiTe 00 a30TcomepIKANTMX COSTUHEHUSIX, OMOJIOTHYECKH aKTUBHBIX BEIIeCTBaX (yriaeBoax, Kupax,
OenKax U Jp.), BRICOKOMOJIEKYISPHBIX COEIUHEHUAX (MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO)

IIpakTuvyeckune 3aHATHS

Homenknatypa opraHM4ecKMX COEIUHEHUN OTIEIbHBIX KJIACCOB (HACHINIEHHBIC, HEHACHIIICHHBIE M
apOMaTUYECKHUE YTIIEBOAOPOMABI, CIHPTHI, (PEHOJIBI, aJbJACTU/Ibl, KETOHBI, KAPOOHOBBIE KHUCIIOTHI U JIP.)
CocraBneHue MOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (POPMYJT OPraHUYECKUX BEIIECTB OTACIIBHBIX
KJIACCOB, WCIIOJB3yS HMX Ha3BaHUS IO CHCTEMAaTHYECKOW W TPUBHAIBHOM HOMEHKJIAType (ITHIIEH,
aneTusIeH, TIunepuH, ¢eHol, (opmanbaeru, yKCyCHas KHUCIOTa, MMUHH). PacueTsl mpocTeiimieit
(hopMyIBl OpraHU4YeCcKOl MOJIEKYJIbI, HCXOJIS U3 DIIEMEHTHOTO cocTaBa (B %)

OK 01
IIK...

OcHoBHOE cofep:kaHne
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Tema 4.2.
CaoiicTBa
OpPraHUYECKUX
COeIMHEHUH

Teopernyeckoe o0yueHue

OU3UKO-XUMUYECKHE CBOICTBA OPraHWYeCKUX COEIMHEHHH OTAEIbHBIX KJaccoB (0OCOOEHHOCTH
KJ1accu (UKALMY U HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTHUECKUH psia 1 o0mmas ¢popmyiia; U30MepHus;
¢du3nUecKue CBOMCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI IMOIYyUEHUS):

— TpeAeNbHbIE YIIIEeBOAOPOAbl (aJlkaHbl M LMKIOAJIKaHbl). ['OpeHrMe MeTaHa Kak OJUH M3 OCHOBHBIX
HCTOYHUKOB TEIUIa B MMPOMBINIJICHHOCTH B OBITY. CBOMCTBA IPUPOTHBIX YIIIEBOOPOIOB, HAXOXKICHUE B
MPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HeTIpe/IeNbHBIC (AJIKSHBI, AJTKUHBI U AJIKAJIMEHBI) U apOMAaTUYECKUE YIIIeBOA0PO b, [ opeHue ameTnieHa
KaK MCTOYHUK BBICOKOTEMITEPATYPHOTO MJIAMEHHM JJIsl CBAPKHU U PE3KU METaJJIOB

— KHCJIOPOJICO/Iep KAl € COSAMHEHNUS (CIIUPTHI ¥ (PEHOIIbI, KAPOOHOBBIE KUCIOTHI U 3PUPBHI, aIbIErUAbI U
KETOHBI, KHUpBI, yrieBozbl). IIpakTHueckoe MpPUMEHEHHE OSTUICHIVIMKONSA, INIMUEpHHa, (eHomna.
[Ipumenenue ¢opmanbaeruaa, aueTalbIeruia, YKCYCHOM KHCIOTHI. Mblja Kak COJM  BBICHIMX
KapOOHOBBIX KUCIIOT. Moolye cBOWCTBA MbLIa

— a30TcoJIeprKalie COeNMHEHNUS (AMUHBI 1 aMIUHOKHCIIOTHI, O€JKH ). BEICOKOMONEKYIISIpHbIE COSTUHEHHS
(cuHTeTHUECKHME W OMOJOrMYeCKH-aKTHBHBIC). MOHOMEp, TMOJUMEp, CTPYKTypHOE  3BEHO.
[Tonmumepu3anus 3THIIEHA KAK OCHOBHOE HAIIPABJIEHUE €TI0 UCIOJIb30BAHUS.

I'eneTnueckas cBA3b MEXKY KIaCCAMU OPraHUYECKUX COCAUHEHUM

HpaKaneCRne 3aHATHUSA

CBoiicTBa OpraHMYECKUX COCAMHEHUN OTAENbHBIX KJIAacCOB (TpUBHAIbHAS W MEXKJIYHapOJHas
HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOY4YEHHS): TMpeaelbHbIe (aJIKaHbl U IIUKJIOATIKAHBI),
HenpeaenbHble (ANTKeHbl, aIKUHBI U aJKaIHeHbl) U apOMaTHUECKUE YrieBOIOPObI, CIUPTHI U (PEHOIbI,
KapOOHOBBIE KUCIOTHI ¥ (U PBI, AJIbJETU bl U KETOHBI, aMUHBI 1 AMUHOKH CIIOTHI, BHICOKOM OJIEKYJISIPHbIE
COeMHEHHMs. 3aJlaHusl Ha COCTABJICHHWE YpaBHEHUI XMMUYECKHX PEaKIMil C ydacTUEM OpPraHHYeCKUX
BEII[ECTB HA OCHOBAHUU MX COCTaBa U CTPOCHUS

CocraBieHue cxeM peakuuid (B TOM UHCIE IO MPEUIOKEHHBIM LIENOYKaM IpeBpalleHuit),
XapaKTepU3yIOIIUX XMMHYECKHE CBOMCTBA OPraHU4YECKUX COSAMHEHUN OTIEeNbHbIX KJIAaCCOB, CIIOCOOBI X
MOJly4YeHUs] W Ha3BaHUE OPraHMYECKUX COEJUHEHHH 10 TPUBHAIBHOW WJIM MEXIYHapOAHON
CHCTEMAaTU4ECKON HOMEHKJIATYPE.

OK 01
OK 02
OK 04
IIK...
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Penienne mNpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOWCTBA OPraHUYECKHUX
COEIMHEHUM OTIEIbHBIX KJIAaCCOB

JlabopaTopHnasi padota

JIabopaTtopHas pabota “TIpeBpallieHnst OpraHUYeCKUX BEUIECTB MPU HArpeBaHUU".
[Tonmy4yenue sTuICHA U U3y4EHUE €r0 CBOMCTB. MonenMpoBaHue MOJIEKYJI U XUMHUYECKUX IIPEBPALLECHAN
Ha IpUMepe ITaHa, ITHIIEHA, alleTUJIeHa U Jp.

Tema 4.3.
Wnentudukarus
OpPraHUYECKUX
BEIIECTB, UX
3HAa4YCHHE U
pUMEHEHHE B
OBITOBO U
IIPOM3BO/ICTBEHHOU
JeSITeIbHOCTU
YyeloBeKa

OcHoBHOE colep:KaHNe

TeopeaneCKoe oﬁyqe}me

buooprannueckue coenuHenus. [IlpumeneHne u Ouonoruueckas pojib yriaeBopoB. OkucieHue
YIJIEBOJIOB — MCTOYHUK SHEPrMM JKUBBIX OpraHu3MoB. OO0jacTH NpPUMEHEHUS aMHUHOKUCIOT.
[IpeBpamienus OenkoB UM B opranusme. buonornueckue pynkuu 6enxoB. buonornueckue GpyHkmu
XKUpoB. Poib oprannyeckoil XMMUU B peIIeHUH Mpo0JieM NUILeBoil 0e30nacHoCTH

Ponp opranmueckol XMMUM B PEIICHUH MTPOOJIEM JHEPreTHYECKOM O€30MmacHOCTH, B Pa3BUTUH
MEIUIIMHBI, CO3/JAaHUY HOBBIX MAaTEPUAJIOB, HOBBIX HCTOYHUKOB SHEPTUH (IbTEPHATUBHBIC HCTOYHUKH
sHeprun). OnacHOCTh BO3/ACHCTBUS HA dKUBbIE OPraHU3Mbl OPraHUYECKUX BEILECTB OTJIEJIbHBIX KJIaCCOB
(yrmeBomopoasl, CIHPTHI, (EHONBI, XIOPOPraHWYECKHE NPOU3BOAHBIC, ANBICTHIBI U JP.), CMBICIT
MOKa3aTess MPeaesIbHO JOMYCTUMON KOHIEH TPalluH

JlabopaTopHble 3aHATHS

Jlabopatopnas pabdora: “UnenTudukanus opraHuueCKUX COSTUHEHUM OTAEIbHBIX KJIACCOB”
Wnentuduxanuss opraHMuecKuX COCTUHEHUI OTAENbHBIX KJIacCoB (Ha MpUMepe ajbJIerua0B, Kpaxmara,
YKCYCHOI KHCIOTBI, 0ETTKOB U T.II.) C UCHOJIb30BaHUEM UX (PU3UKO-XUMHUECKHX CBOWCTB U XapaKTEePHBIX
KayecTBeHHBIX peakuuii. [leHarypauus Oenka mnpu HarpeBaHuu. L[BeTHble peakuuu OEIKOB.
Bo3HuKHOBEHHE aHAJTMTUYECKOTO CUTHAja ¢ TOYKH 3PEHUS XUMHUYECKHUX MPOIECCOB MPU MPOTEKAHUH
Ka4eCTBEHHOW PEaKIMH, MO3BOJISIONIECH UAECHTH (PUIIMPOBATH MIPEIJIOKEHHBIE OPraHUYECKUE BEIIECTBA

KonTpoabnas
pabora 3

CTpyKTypa U CBOMCTBAa OPraHUYECKHUX BEILIECTB

OK 01
OK 02
OK 04
IIK...
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Pa3gea 5.

KuHeTrnueckue u TEPMOIUHAMHUYCCKUEC 3AKOHOMEPHOCTH NMPOTCKAHUA XHMHUYECCKUX pealcum”l

CxopocThb OcHoBHOE coiep:kaHne OK 01
XUMUYECKUX OK 02
peaKIHi. IIK...
XuMuueckoe
paBHOBECHE

TeopeTuueckoe od0yueHue

CKOpOCTh peakiuy, €€ 3aBUCUMOCTb OT Pa3IM4HbIX (PAKTOPOB: MPUPOIBI PEArMPYIOIIUX BEILIECTB,

KOHLEHTpAIlUM pPEarupyrolnux BEUIECTB, TEMIIEpAaTypbl M IUIOI@AAM PEAKIHOHHOW ITOBEPXHOCTH.

TennoBbie A3 HeKTb XUMUUECKUX PEAKIUI. DK30- U SHAOTEPMUYECKUE, PEAKLIUH.

OO6paTuMocTh peakiuil. XuMHU4YecKoe paBHOBECHE U €r'0 CMEILICHHE O] ACHCTBUEM pa3IMYHbIX (PaKTOPOB

(KOHIIEHTpalUsl pEeareHToB WM MPOJAYKTOB peakLUUM, JaBJICHUE, TeMIeparypa) s CO3JaHUs

ONTUMAabHBIX YCIOBUH MPOTEKaHUs XUMUUYECKUX npoiieccoB. [Tpuniun Jle [Hlarenne

IIpakTnyeckue 3aHATHUSA OK 01

OK 02

Pemenne mpakTHUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaiau3 (aKTOpOB, BIMSAIOIIMX HAa H3MEHEHUE 11K

CKOpPOCTH XMMMYECKOI peakiuy, B T.4. C MO3ULUN IKOJIOTUYECKH 11eJ1IeCO00pa3HOro MoBeeHus B ObITY U

TPYZAOBOM IEATEIbHOCTH B LIESIX COXPAHEHMS CBOETO 3[J0POBbS U OKPY>KAIOLLIEH TPUPOTHON CPEIBL.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha mpuMeHeHHe npuHuuna Jle-lllatense s

HaxOXKJIEHUSl HANpaBICHUS CMEIIEHUS paBHOBECHS XHMUYECKOM peakuuu M aHaiu3 (aKTOpoB,

BIIMSIOIIMX HA CMELICHUE XUMHUYECKOr O PABHOBECHS
Pa3nea 6. PacTBopbI
Tema 6.1. OcHoBHOE coep:kaHne OK 01
[Tonsitue o OK 02
pacTBopax Teopernuyeckoe odyuenne OK 07

IIK...

PactBopenune kak Qusmko-xumudeckuii mpoiecc. PactBopbl. CrocoObl MPHUTOTOBICHHS PACTBOPOB.
PactBopumMocTh. MaccoBas 10J1s1 pacCTBOPEHHOT 0 BemecTBa. CMBICH MMOKa3aTeNs NpeaeiabHO Oy CTUMOM
KOHIICHTpAIMH U €r0 UCIOJIb30BaHUE B OI[EHKE IKOJIOTMYECKOi 0€30MacHOCTH.
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[IpaBuia SKOJOTUYECKU I1EJIECOO0PAa3HOrO IMOBEJACHUS B OBITY M TPYAOBOW AEATEIBHOCTH B IIEJISAX
COXpPaHEHHSI CBOErO 3J0pPOBbS U OKPYKAIOLIEH MPUPOJHON CpEAbl; OMACHOCTh BO3JECUCTBUS HAa YKUBBIC
OpraHu3Mbl OIPCACICHHBIX BEUICCTB.

Penienne npakTHKO-OpMEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha PacCTBOPHI, UCIIOJIb3yEeMble B OBITOBOW U
HpOHBBOHCTBeHHIﬁiHCHTGHBHOCTHﬁquOBeKa

Tema 6.2. OcHoBHoOeE coiepxxaHue OK 01
HccnenoBanne OK 02
CBOWCTB pacTBoOpoB .JIaﬁopaToprle 3aHATUA OK 04
IIK...
JlabopaTtopHas pabota «IIpuroroBieHue pacTBOPOBY.
[IpuroroBieHue pacTBOpPoOB 3aJaHHON (MaccoBOM, %) KOHIEHTpaLUHU (C MPAKTUKO-OPUEH TUPOBAHHBIMH
BOIPOCAMHU) U ONpE/IETICHUE CPEibl BOJHBIX PACTBOPOB.
Pemenue 3a1ay Ha NPUTOTOBJIIEHUE PACTBOPOB
IIpodeccnonaibHO-OPHUEHTHPOBAHHOE COlep:KaHue (Coep KaHue MPUKJIATHOTO MOTYJIA)
Pazpnen 7. Xumus B ObITY H IPOU3BOJACTBEHHOH NeSITEJBHOCTH YeJI0BEKa OK 01
OK 02
Xumusi B OBITY U |OcHOBHOE coep:KaHHe OK 04
MIPOU3BOJICTBEHH OM
p OK 07
AeATENbHOCTH Teopernueckoe o0yueHue K

YCIOBCKa

Hogelimme 1oCTHXEHUSI XUMUYECKOW HAYKH U XMMHUYECKOH TexHoJoruu. Ponp xuMuu B o0ecriedeHnn
9KOJIOTUYECKON, SHEPreTUUECKON U NUIIEBONH 0€30MMacHOCTH, pa3BUTUH MeAuIuHbL. [IpaBuia noucka u
aHalIM3a XUMMYECKOM HH(OpPMalLMM U3 PA3IMYHBIX HCTOUYHUKOB (Hay4yHas M y4dyeOHO-Hay4dHas
JIUTEpaTypa, CPelICTBA MacCOBOM MH(pOpMaILMH, ceTh IHTepHET)

HpaKanecmle 3aHATHUHA

ITouck u aHanu3 KeWCOB O NMPUMEHEHUU XUMHUUYECKHMX BEIIECTB M TEXHOJIOTHH C ydeToM OyayIiei
npoeCCHOHATIBbHOW  JEATENbHOCTH IO  TeMaM: Ba)KHEHIIME  CTPOMTENbHBIE  MaTepUalbl,
KOHCTPYKIIMOHHbIE MaTepuaibl, Kpacku, CTEKJIO, KepaMuKa, MaTepuainbl JUisl 3JEKTPOHUKH,
HaHOMAaTEpHUAJIbl, TEKCTHJIbHBIC BOJIOKHA, HWCTOYHUKH JHEPrHHM, OPraHWYECKHEe ¥ MHUHEpPAJIbHBIS
yInoOpeHusl, IEKApCTBCHHBIC BEIIECTBA, OBITOBASI XUMHUSI.

3ammra: [IpencTaBieHne pe3yabTaTOB PEIICHUS KEHCOB B (DOpME MHUHU -JIOKJIaAa ¢ MPE3CHTAINEH
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ITpome:kyTouHas aTTecTalUs 110 JUCHUILIHHE (324€T)

Bcero

72
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3. YCJIOBUS PEAJTU3ALIMU TPOTPAMMBI OBIIEOBPA3OBATEJLHOM
JUCLHMILIUHBI

3.1. TpeOboBaHUSI K MUHMMAJIbHOMY MATePHAJIbHO-TEXHUYECKOMY
o0ecre4eHNI0
Jns peanuzanuu OpOrpaMMbl  JTUCUUIUIMHBL JOJDKHBI OBITh MPEIYyCMOTPEHBI
CJICIYIONINE CHEIUATbHbIC MOMEIICHUs: y4eOHBIM KaOWMHET XUMHH W/WIH y4eOHOM
XUMHUYECKOM JIabOpaTopuH.

Oo6opynoBanue yuyeOHOro kaOuHera (HArJIsiAHble MOCOOUA): HAOOPHI
IAPOCTEPHKHEBBIX MOJIETEH MOJIEKYI, MOJEIN KPUCTAJUIMYECKUX PEIIETOK, KOJUIEKIIUU
MPOCTHIX W CJIOXKHBIX BEIIECTB W/WIM KOJUICKIIUU TIOJUMEPOB; KOJUICKIIHS TOPHBIX
nopoa W MuHepanoB, Tabnuna MengeneeBa, yueOHble (uIbMbI, U(GPOBBIC
o0Opa3oBaTelbHbIE PECYPCHI.

Texnnueckue cpeacrsa  o0y4eHHMsl: KOMIIBIOTEp €  YCTpOMCTBaMH
BOCIIPOM3BEACHUS  3BYKa, MPUHTEP, MYJIbTUMEAUA-TIPOEKTOP C  3KPAHOM,
MYyJbTUMEIUNHHAS TOCKA, YKa3Ka-Tpe3eHTEP JJIs MPE3CHTALIHM.

OoOopynoBanue saboparopum M padoYMX MecT Ja0OPATOPUM: MEH3YPKH,
MUTETKU-KaNeIbHUIbI, TEPMOMETPBI, MUKPOCKOII, JYIbl, IPEIMETHBIE U MOKPOBHbIE
CTEKJIa, IJIAHIIETHI JJIs KaleJbHbIX peakuui, (puiabTpoBajibHas Oymara, MpOMBIBAJIKH,
CTEKJIIHHbIE TPOOUPKHU, pE3UHOBBIE MPOOKH, (POHAPUKHU, HAOOP PEAKTUBOB, CTEKJITHHBIE
MaJ0YKH, IITATUBBI JIJIs1 MPOOUPOK; MEPHBIE UIMHAPHI, BODOHKHU CTEKJITHHbIE, BOPOHKHU
nenutenbHble nuanHapuyeckue (50-100 M), cTynku ¢ mecTukoM, pap(opoBbie ALK,
NUHIETH, (QUILTPHl OymMakHbIe, BaTa, Mapis, YacOBBIE CTEKJA, DJEKTPOILIUTKH,
nabopaTopHBIC MITATUBBI, CIIUPTOBBIC TOPEITKH, CITMYKHU, TPUOOP MJIS TOTYISHUS Ta30B
(1 mpoOupKa C ra300TBOJHON TPYOKOM), JAepKaTeu IJsi MPOOUPOK, CKIISIHKH IS
XpaHEHUs PEaKTUBOB, pa3aTOUYHbIC JIOTKU; XxuMuueckue crakansl (50, 100 u 200 min);
IITATENN; MTUHIIETHI; TUTEILHBIE MU, CEKYHIOMEPHI (TaltMephl), MEPHBIC TPOOUPKU
(1a 10-20 mu1) u MepHBbIe KoJObI (25, 50, 100 1 200 M), BoasiHas 6aHs (MU TEPMOCTAT),
CTEKJIIHHBIE TaJIOYKH; KOHWUYECKHe KoaObl st tutpoBanus (50 um 100 mu);
WHJMKATOPHbIE TIOJIOCKU Ui onpeneneHuss pH u crangapTHas WHIMKATOpHAs IIKaNa;
YHUBEpCAIbHBIA MHAUKATOP; nuneTku Ha 1, 10, 50 mu (mmm no3atopel Ha 1, 5 u 10 M),
OIOpEeTKH JUIsl TUTPOBaHUs, MeIuIMHCKHE Immpuilkl Ha 100—150 mui, nmaGopaTtopHbie
W/ANM aHalNUTHYecKue Bechl, pH-MeTpbl, CcymuiabHbIA mKad, U Jp. J1abopaTopHOe
000Opy0BaHHUE.

3.2. UupopmanmonHoe odecnevyeHne peajin3anuu nporpamMmmbl

1. Jns peanuzanuu mporpamMMmbl OuOMuMOTeUHbI (OHA 00pa3oBaTeIbHON
OpraHM3aluy JOJDKEH MMETh IeYaTHbIE W/WIU DJIEKTPOHHBIE 00pa30BaTENbHbIE U
MH(OpPMAIIMOHHBIE  peCcypchbl,  PEKOMEHJOBaHHbIE  JJsI  HWCIOJb30BaHUSA B
00pa3oBaTeILHOM IPOLIECCE, HE CTaplle S5 JIeT C MOMEHTA U3AaHMUs.
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2. PexoMeHyeMble MeYaTHBIC U3JaHUS 0 pealiu3aliuu 00Ie00pa3oBaTesIbhHOM
JTUCITUTUIMHBL TIPEJCTABICHBI B METOAUYECKUX PEKOMEHAAIUSAX TIO0 OpraHu3aIuu
o0y4eHus.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOEPA3OBATEJIBHON JUCIIUIJIMHBI

KoHTpomb 1 olieHKa pe3yabTaToB 00y4eHHs OCYIIECTBISETCS MPENo/iaBaTeyieM B
IpoIecce MPOBEICHUS MPAKTHYECKUX 3aHATUN U J1a00PaTOPHBIX PadOT, TECTUPOBAHUS,
a TaKXKe BBIMOJHEHUS OOYYAIOIUMUCA WHAUBUIYAIbHBIX 3aJaHUM, MPOCKTOB,
MCCleIoBaHui. Pe3ynbTaTel 00ydeHus ONPEACIIIOT, YTO 00 ydaroHrecs JOHKHBI 3HATH,
MMOHUMATh U IEMOHCTPUPOBATH MO 3aBEPUICHUU U3YUCHUS JUCHIUTLIINHBI.

Jnst popMupoBaHusi, KOHTPOJS M OLIEHKH PE3yJbTaTOB OCBOCHHS Yy4eOHOMU
JUCIUIUIMHBL MCIOJB3YETCSl CUCTEMa OLICHOYHBIX MEpPONpPUSITHH, MPEACTABIISIONIAS
c000#1 KOMIUIEKC YI€OHBIX MEPOTIPUATHIA, COTIIACOBAHHBIX C Pe3yIbTaTaMu O0ydEHUS U
chopmymupoBanHeix ¢ yderom DPI'OC COO (nmpenMerHble pe3yibTaThl 10
mucuumuae) u ®I'OC CIIO.

OK/I1 | Monyas/Pa3nen/Te Tunbl OLeHOYHbIX
Ne Pe3yabrar 00y4yeHust .
K Ma MeponpusiTuii
| | OcHOoBHOE conep:kaHue
1 DopMyIMpPOBATH
Paszgen 1. OcHoOBBI PMYyTHEP
0a3oBble MOHATHUS U
CTPOeHMS BelecTBa
3aKOHbI XUMHHU
1.1 |OK 01 |Crpoenue aromoB  |COCTaBIATH 1. Tect «CTpoeHue aToMOB
XUMHUYECKUX XUMUYECcKue (HOPMYIIbI [XUMUYECKUX AJIEMEHTOB U
JJIEMEHTOB U COCIMHEHUH B IIPUPOJA XUMHAYECKOU
npupoaa COOTBETCTBUU CO CBSA3U».
XUMHYECKOU CBSA3M |CTENEHBIO OKUCIEHHUS |2. 3a1a4l Ha COCTABIICHHUE
XUMHAYECKUX XUMHUYECKUX GOpMYIT
AJIEMEHTOB, UCXOJIS U3 |JIByXaTOMHBIX COESUHECHUI
BAJICHTHOCTHU U (oxcuaoB, Cynb(huI0B,
AJIEKTPOOTPUIIATEIBHO |TUJIPUIOB U T.I1.).
CTH 3. 3agaHus Ha

HUCIOJIF30BAaHNE XUMHUUCSCKOU
CUMBOJIMKH 1 Ha3BaHUM
COCIUHECHUM 1O
HOMEHKJIAType
MEXAYHAPOIHOIO CO03a
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OK/MI

Monyas/Pa3znen/Te
Ma

Pe3yabTaT 00yueHnust

Tunol oleHOYHbIX
MepOonpusTHI

TEOPETUYECKOU U
MPUKIIAHON XUMUU U
TPUBUAIBHBIX HA3BaHUH IS
COCTaBIICHUS XUMUYECKHUX
hopMyIT IByXaTOMHBIX
COeIMHEHUM (OKCHJIOB,
Cynab(hUI0B, TUIPUIOB U T.I1.)
U JPYTUX HEOPTaHUICCKUX
COCAMHEHUHN OTAEIbHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Teprnonnueckuit
3aKOH M TaliuIa
J.1. MenneneeBa

XapakTepu3oBaTh
XHMHUYECKUE
AJIEMEHTHI B
COOTBETCTBHUU C UX
TIOJIOKEHUEM B
MIEPUOINYECKON
CUCTEME XUMHYECKUX
anemeHToB 1. 1.
Menpeneena

1. Tect «Mertamnuueckue /
HEMeTaJlJINYeCKHE CBOMCTBA,
AJIEKTPOOTPHULIATEIBHOCTD U
CPOJICTBO K DJICKTPOHY
XUMHUYECKHX DJICMCHTOB B
COOTBETCTBHE C NX
3JIEKTPOHHBIM CTPOEHUEM U
MTOJIOKCHHUEM B
MIEPUONYECKON CUCTEME
XUMHUYECKHUX djemMeHToB 1. 1.
Menaeneenay.

2. IlpakTuyeckue 3agaHus Ha
YCTAHOBJICHUE CBSI3U MEXIY
CTPOEHHUEM aTOMOB
XAUMHAYECKHX 3JIEMECHTOB U
NEePUOANYECKUM U3MEHEHUEM
CBOMCTB XMMHUUYECKHX
3JIEMEHTOB U UX COCIMHCHUN
B COOTBETCTBHH C
MOJIOKCHHEM
[lepnonnueckon cucreme.

3. IlpakTuko-
OPUEHTHPOBAHHBIE
TEOPETUUYECKUE 3a/IaHUs Ha
XapaKTepU3aINIo
XUMHYECKHUX DJIEMEHTOB:
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OK/MI

Monyas/Pa3znen/Te
Ma

Pe3yabTaT 00yueHnust

Tunol oleHOYHbIX
MepOonpusTHI

«Metamaeckue /
HEMETAJNINYSCKHUE CBOMCTRA,
AJIEKTPOOTPULIATEILHOCTD U
CPOJICTBO K JICKTPOHY
XHUMHUYECKHX 3JICMCHTOB B
COOTBETCTBHE C UX
AJICKTPOHHBIM CTPOCHUEM U
ITOJIOJKEHHUEM B
MEPUOJIUYECKON CUCTEME
XUMHUYECKHX 3JICMCHTOB
.. MenneneeBa»

Pa3zgen 2.
XHUMHYECKHE
peakuumn

Xapakrepu3oBaThb
TUINBI XUMHUYECKUX
peaxkumum

KonTpoabhas padora
«CTpoeHue BelmecTBa u
XHMHUYECKHE PeaKIumy

2.1

OK 01
OK 04

Tunbl XUMHUYECKUX
peakuuii

CocTaBiATh peakuuu
COCTUHCHMUS,
pa3noKeHus, 0OMEHa,
3aMeIICHMUS,
OKHCIIUTENIBHO-
BOCCTaHOBUTEJILHEIC
peaKIu

1. 3amaum Ha cocTaBieHUE
YpPaBHEHUN PEAKIIMIA:

— COEMHEHHUS], 3aMEIIICHMUS,
pasnoKeHus, 0OMEHa;

— OKHCJIUTEIIbHO-
BOCCTAHOBHUTEIbHBIX
PEAKIMHI C UCIIOJIb30BAHUEM
METO/Ia JIEKTPOHHOT' O
Oananca.

2. 3amauu Ha pacyeT Macchl
BeIIlECTBA WM 00bEMA

ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
Ui 00bEMY OHOTO U3
y4acCTBYIOIIUX B PEAKIIUU
BEIECTB; pACYETHI

Macchl (00béMa, KOJTHYeCTBa
BELIECTBA) MPOAYKTOB
peakiuu, €CiIu OJTHO U3
BEILIECTB UMEET TPUMECH

2.2

DJEKTPOIUTUYECKAs

CocTaBisaTh

1. 3aganus Ha cocTaBiIcHUE
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OK/I1 | Monyas/Pa3nen/Te THNBI OLIEHOYHBIX
Ne Pe3yabTaT 00yueHnust .
K Ma MeponpusiTuii
JUCCOIALINS U ypaBHEHHUS MOJIEKYJISIPHBIX U HOHHBIX
WOHHBIN 00MEH XUMUYECKUX PEAKIUU |pEaKIUuii C y4aCTHEM KHUCJIOT,
WOHHOT'0 OOMEHa ¢ OCHOBaHHUM U COJICH,
y4acTueM YCTaHOBJICHUE W3MEHEHHUS
HEOPraHUYECKUX KUCJIOTHOCTH CPEIbI
BEILIECTB 2. JlabopaTtopHas pabora
"Tunbl XUMHUYECKUX
peakuui'”
3 Pa3znen 3. Ctpoenue [MccaenoBarn KontpoabHas pabora
U CBOMCTBA CTpoeHue U cBoiicTBa («CBOMCTBA
HEOPraHMYeCKHUX  |HeOPraHUYeCKHUX HEOPraHM4YeCKUX BellecTB»
BeleCTB BeleCTB
3.1 |OK 01 |Knaccuduxkarus, Knaccudummposars  |1. Tect «Homenknatypa u
IIK.. HOMEHKJIATypa U HEOPraHU4ECKue Ha3BaHWE HEOPraHUYECKUX
CTpOEHUE BEIIECTBA B BEILIECTB UCXOJIS U3 UX
HEOPraHUYECKUX COOTBETCTBUU C UX XUMUAYECKON (hOpMYIIbI WU
BELIECTB CTPOEHUEM COCTaBJICHUE XUMUYECKOU

(hopMYyITBI UCXOIS U3
Ha3BaHUsI BEIIECTBA MO
MEXITYHAPOTHON WIIH
TPUBHUAJILHOU
HOMEHKJIaType».

2. 3aga4u Ha pacyer
MAacCOBOM J10JIH (MacChl)
XUMHUYECKOT0 3JIEMEHTA
(coeHEHMS) B MOJICKYIIEe
(cmecn).

3. IIpakTrueckue 3axaHus No
KJ1accupuKaIuu,
HOMEHKJIAType U
XUMUYECKUM (popMysiam
HEOPraHUYECKUX BEIIECTB
pa3IMYHbBIX KJIACCOB.

4. IlpakTryeckue 3adaHus Ha
ONPENECIICHNE XUMUYECKON
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OK/I1 | Monyas/Pa3nen/Te THNBI OLIEHOYHBIX
Ne Pe3yabTaT 00yueHnust .

K Ma MeponpusiTuii
AKTHBHOCTH BEIIIECTB B
3aBUCHUMOCTHU BHa
XUMHYECKOM CBS3M U THUIIA
KPUCTAITMYECKOU PELIETKH

3.2 | OK 01 |Dusuxo-xuMudeckue |y craHaBInBaTh 1. Tect «OcobenHOCTH
OK 02 |cBoiicTBa 3aBHUCHUMOCTb (PH3UKO- |XUMHUYECKUX CBONCTB
IIK... HEOPraHUYECKUX XUMHYECKUX CBOMCTB |OKCHJIOB, KMCJIOT,

BCILICCTB HEOPraHUYECKUX OCHOBaHUM, aM(OTEPHBIX

BEILIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJI, a
TaKKe TUIa
KPUCTALUINYECKON
peleTKn

TUJIPOKCHJIOB U COJICI».

2. 3a1aHus Ha COCTaBJIEHUE
YPaBHEHU XUMHUYECKUX
PEAKLINHU C yYaCTUEM
MPOCTBIX U CHOMXKHBIX
HEOPraHUYECKUX BEILIECTB:
OKCHJIOB METAJLJIOB,
HEMETAJUIOB U aM(pOTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKHUX
KHUCJIOT, OCHOBAaHUU U
aM(OTepHBIX THIPOKCUJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEePU3YIOIINX HX
CBOMCTBA U CIIOCOOBI
MOJTYYEHUS.
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OK/I1 | Monyas/Pa3nen/Te THNBI OLIEHOYHBIX
Ne Pe3yabTaT 00yueHnust .
K Ma MeponpusiTuii
3. IlpakTuko-
OpUEHTHUPOBAHHBIE
TEOPETUYECKHUE 3aJaHus Ha
CBOMCTBA U MOJIyYECHUE
HEOPraHUYECKUX BEUIECTB
3.3 | 0K 01 [UnenTudukamms HccnenoBath 1. IlpakTuko-
OK 02 |Heopranmyeckux Ka4eCTBEHHBIE OPUEHTHUPOBAHHBIE 3a1aHUs
OK 04 |BemiecTB peakuuu 10 COCTABJICHUIO
HEOPraHUYECKUX XUMUYECKUX PEaKIui C
BEILIECTB y4aCTUEM HEOPraHUYECKUX
BELIECTB, UCIOJIb3YEMBIX JJIS
UX UJICHTU(PUKAIUY.
2.JIabopatopHas paboTa:
“Unentudukarus
HEOPraHMYECKUX BEIIECTB”
4 Paszpnen 4. Crpoenue |MccaenoBarn KounrposbHas padora
U CBONCTBA CTpoeHue u cBoiicTBa («CTpoeHNne U CBOIICTBA
OpPraHM4YecKuX OPraHMYeCcKHUX OPraHMYeCKHUX BellecTB»
BELIECTB BelleCTB
4.1 |OK 01 [Knaccuduxkanmus, Knaccudpunuposats  |1. 3amanust Ha COCTaBJICHHE
[IK... |cTpoeHue u OpraHuYyecKue Ha3BaHUN OPraHUYECKUX
HOMEHKJIaTypa BEIIICCTBA B COEIUHEHUH 110 TPUBUATIBHOU
OpraHUYECKUX COOTBETCTBUU C UX WU MEXIYHAPOIHON
BEILIECTB CTPOEHUEM CUCTEMATHUYECKOM
HOMEHKJIaType.

2. 3a1aHus Ha COCTaBJIECHUE
MOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX OpMYIT
OpPraHMYECKHUX BEILECTB
OTZIENIbHBIX KJIACCOB.

3. 3amauu Ha ONPENEIICHHE
npocrerueit Gopmysbl
OpPraHU4YE€CKOU MOJIEKYJIBI,
HCXOJS U3 AJIEMEHTHOTO
cocraBa (B %)
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OK/MI

Monyas/Pa3znen/Te
Ma

Pe3yabTaT 00yueHnust

Tunol oleHOYHbIX
MepOonpusTHI

4.2

OK 01
OK 02
OK 04
IIK...

CsBoiicTBa
OPraHUYECKUX
COeIUHEHUN

VY cranaBnuBaTh
3aBUCUMOCTD (PU3HKO-
XUMHUYECKHUX CBOMCTB
OpPraHUYECKHUX
BEIIECTB OT CTPOCHUS
MOJIEKYJI

1. 3apanus Ha cocTaBiieHUE
YpaBHEHUN XUMHUYECKUX
pEeaKkUuii C ydacTuEM
OpraHUYEeCKUX BEIIECTB Ha
OCHOBAHUU HUX COCTaBa U
CTPOCHHS.

2. 3amaHnsa Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX
peaKkuui, WUTFOCTPUPYIOIIMNX
XUMHUYECKUE CBOWCTBA C
y4€TOM MEXAHU3MOB
MPOTEKAHUSI JaHHBIX
pEaKnil U TEHETUYECKOU
CBSA3U OPraHUYECKUX
BEILIECTB PA3HBIX KJIACCOB.
3. PacueTHbIe 3a1a4uu 11O
YPaBHEHUSIM PEAKIUN C
Y4aCTHUEM OPraHHUYECKUX
BEILIECTB.

4. JlabopatopHas pabota
“IIpeBpaiieHus
OpraHUYECKUX BEIIECTB MPHU
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04

Nnenatndukamms
OpPraHNYECKUX
BEIIECTB, UX
3HAUYCHUE U
IpUMEHEHUE B
OBITOBOI U
IIPOU3BOJICTBEHHOMN
NEeATETHbHOCTH
YeoBeKa

HccaenoBaTth
KaueCTBEHHBIE
peakuuu
OpraHUYEeCKHUX
COCIMHCHUM
OTJICJIbHBIX KJIACCOB

1 .ITpakTuko-
OPUEHTUPOBAHHbIE 33TaAHUS
10 COCTaBJICHUIO
XUMHUYECKUX PEaAKIINi C
Y4aCTUEM OPTaHUYECKUX
BEIIECTB, B T.U.
MCIIOJIb3YEeMBIX JIJISI UX
UAeHTU(UKAUU B OBITY U
MPOMBIIIUIEHHOCTH.
2.JIaGopaTopHas pabora:
“Unentudukamms
OpraHNYEeCKUX COCAUHECHUHN
OTIENbHEIX KJIacCOB™
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OK/I1 | Monyas/Pa3nen/Te THNBI OLIEHOYHBIX
Ne Pe3yabTaT 00yueHnust .
K Ma MeponpusITHI
5 Pa3pean 5. XapakTepu3oBaTh
Kunernueckne 1 |BJMSIHME PAa3JIMYHBIX
TepMoOAMHAMHMYECK ((aKTOpPOB Ha
He 3aKOHOMEPHOCTH [pABHOBeCHE U
NPOTEeKAHMUS CKOPOCTh
XHMHYECKUX XHMHUYECKUX
peakuui peakuuii
5 |OKO01 |Ckopoctb XapakTepu30BaTh [IpakTMKO-OpHEHTUPOBAHHBIE
OK 02 |[xuMuueckux BIIASIHUE TEOPETUUYECKUE 3a1aHUS HA
[IK... |peakiuii. KOHIIEHTpaL1H aHanu3 (akTopoB,
XUMHUECKOE pearupyroumx BJIMSIOIIMX HA U3MEHEHUE
paBHOBECHE BELIECTB U CKOPOCTH XUMHUYECKOU
TEeMIIepaTyphl Ha peakuuu. [IpakTuko-
CKOPOCTh XMMUYECKUX |OPUEHTHUPOBAHHBIE 3aaHUs
peakuui Ha MPUMEHEHHUE MPUHIUIA
XapakTepu3oBaTh Jle-lllaTenbe nms
BIIMSHUE U3MEHEHUS  |HAXOXKJICHUS HAIPABJICHUS
KOHLIEHTpaLuu CMELICHUS] PABHOBECHS
BELIECTB, PEAKIIUU XUMHUYECKON peakinu 1
CpeIbl U TeMIIepaTyphbl |aHaIu3 (PakTopoB,
Ha CMELICHUE BIIUSIOIINAX HA CMEIICHUE
XUMHUYECKOTO XUMHUYECKOTO PaBHOBECHSI
paBHOBECHS
6 HccaenoBarp
Pa3nean 6. HCTHHHBbIE PACTBOPbI
PacTtBOpBI C 3aJaHHBIMH
XapaKTepUuCTHKAMM
6.1 |OK 01 [[TonsTue o Pa3znmnuate uctunHble |1. 3amadyu Ha IPUTOTOBIEHUE
OK 02 |pacTBOpax pPacTBOpHI pPacTBOPOB.
IIK ... 2. IlpakTuko-

OpUEHTUPOBAHHBIC
pacyeTHBIE 3aJjaHusl Ha
TUCIIEPCHBIE CUCTEMBI,
HCIIOIb3yeMbI€ B OBITOBOU U
MPOU3BOJICTBEHHOU
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OK/I1 | Monyas/Pa3nen/Te THNBI OLIEHOYHBIX
Ne Pe3yabTaT 00yueHnust .
K Ma MeponpusiTuii
NeATeNLHOCTH YeJIOBEKa
6.2 | OK 01 [HccrmenoBanue Hccnenosats pusuko- |JlaboparopHas padbota
OK 04 |cBoiiCTB pacTBOPOB |XUMHUECKHE cBOWCTBaA |“IIpurorosnenue pactBopos”
IIK ... VCTUHHBIX PACTBOPOB
Il | IIpodeccnoHaIbHO-OPUMEHTHPOBAHHOE COJlepKaHNe (COAePRAHUE PUKIIATHOT O
MOYJIAA)

7 Pa3zgen 7. OneHnuBarhb 3amura Keica (C yueTom
Xumus B ObITY H MOCJIeACTBHS Oyayuueit
NMPOU3BOJACTBEHHON [OLITOBOM M npogeccuoHaIbLHON
AeSITeJIbHOCTH NPOM3BOACTBEHHON |IeSITeJIbHOCTH)
YyeJioBeKa NesITeJIbHOCTH

YeJI0BeKa ¢ MOo3u Uil

IKOJOrMYeCKOH

0e30macHOCTH
OK 01 [Xumus B ObITY U OrneHuBaTh Keiic (c yuerom Oynmymieit
OK 02 |mpou3BOJCTBEHHON |MOCHEACTBUS OBITOBOM |IPOQeCCHOHATLHOMN
OK 04 |mesrenbHOCTH Y MIPOU3BOJCTBEHHOMN |IE€SITEIBHOCTH)
OK 07 [|4enoBeka JESITENbHOCTH Bo3MokHbBIE TEMBI KEHCOB:
IIK ... yesioBeka ¢ nosummii  |1. Iloreruienne kimmara u

YKOJIOTUYECKOM
0€30MacHOCTH

BBICBOOOYKIEHHUE I'a30BBIX
THJIPaTOB CO JHA OKeaHa.

2. Bynymme Matepuansl 1is
aBua-, MalIMHO- U
puOOPOCTPOCHUS.

3. HoBble maTepuanbl ams
COJTHEUHBIX Oarapei.

4. JIexkapcTBa Ha OCHOBE
PaCTUTENBHBIX MPETapaToB
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