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1. OBIIIAA XAPAKTEPUCTHUKA PABOYEN I[TPOI'PAMMBI
OBIIIEOBPA30BATEJILHON JUCIUTIJIMHBI « XUMU SI»

1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe OCHOBHOI TmpodeccHOHATbHOIMI
00pa3oBaTeIbHOI MPOTrPAMMBI

OO61eo0pazoBaTebHas AUCHUIUIMHA « XUMHUSD» U3y4daeTcs Ha 0a30BOM ypOBHE B
oOmreo0Opa3oBaTeIbHOM IIMKIJIE Y4YeOHOro TIUIaHa OCHOBHOM mpodeccuoHaNbHON
00pa30BaTEeNbHOM MTPOrPAMMBI.

TpynoeMKOCTh TUCHMIUIMHBI « XUMHs» HAa 0a30BOM YPOBHE COCTaBIIsIeT 72 4aca,
13 KOTOPBIX 64 yaca — 6a30BBI MOYJIb (6 pa3aeioB) U 8 4acoB — MPUKIIATHON MOTYJTb
(1 paszmen), BKIIOUYAIOIIMK  MPAKTUKO-OPUEHTHUPOBAHHOE  COJEpXKAHUE IO
CHEIHUATBHOCTH.

[IpuknagHoii MOIyNb BKIIOYAaeT OAuH pasnen. Pasmen 7 «Xumus B OBITY H
MIPOU3BOJICTBEHHON JESATEIBHOCTH YEIIOBEKa» pPEANIM3yeTCs Ha MaTepualie Keicos,
CBSA3aHHBIX C DKOJOTMYECKOM O€30IIaCHOCTBIO M OIICHKOH ITOCIEACTBHUA OBLITOBOM H
MPOU3BOJICTBEHHON JEATEIBHOCTH, IO OTpaciasM Oyayiieid mnpodeccuoHanbHOMI
JEATEIIbBHOCTH O0y4aroIIuXCsl.

1.2. Ilesiu ¥ muIaHMpPYeMble Pe3yJabTAaThl 0CBOCHHS JUCHUILIHHbBI

1.2.1. lean 1 3a7a4mn JUCUUIJINHBI

DOpMUPOBAHUE Yy CTYJICHTOB IIPEICTABJICHHUS O XHUMHYECKOM COCTaBJISIOLICH
€CTECTBEHHO-HAYYHOW KApTUHBI MUPA KaK OCHOBBI TPUHATHS PELICHHUH B )KU3HEHHBIX U
MPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO TTOBEJICHUS B IPUPOIHOM Cpejie.

3ajaum JUCUUIINHBI:

1) cdopmupoBaTh MNOHMMaHUWE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IIPOILIECCOB U SABJIEHUM B OKPYKAIOUIEH CpeAe, LENOCTHOW HAYYHOM KapTHHBI MHDA,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBISATH (OPMYJIbl HEOPTaHMYECKUX W OPTaHMYECKHX
BCIIECTB, YPABHEHUSI XUMUYECKUX PEAKIIUNA, OOBSICHITH UX CMBICI, HHTEPIPETUPOBATh
pe3yJIbTaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh  HABBIKM  MPOBEACHHUS  MPOCTEUIINX  XUMHUYECKHUX
AKCTIEPUMEHTAJIbHBIX UCCIICIOBAaHUHN C COOII0OICHHEM MPaBUI 0€30MacCHOTO 0OpalleHUs
C BEIECTBaMU U JJaOOpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh WH(OpPMAIUI0O XMMHUYECKOTO XapakTepa W3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopmupoBaTh yMEHUSI POTHO3UPOBATH MOCIEICTBHSI CBOCH NEATETLHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MPOLIECCOB;

6) chopmMupoBaTh MOHUMAHKME 3HAYMMOCTHU JOCTHXKEHHM XMMHUYECKOW HAyKd U
TEXHOJIOTUM JJIs1 pa3BUTHUS COIIMATIBHON U TPOU3BOICTBEHHOM cep.






1.2.2. Ilnanupyembie pe3y/ibTaThbl 0CBOCHHS 0011e00pa30BaTeIbHON JUCHHUILIUHBI B c00TBeTcTBUM ¢ PI'OC CIIO 1 Ha

ocaose ®I'OC COO

Koa u I[Inanupyemble pe3ybTaThl 0CBOCHHS THCIUIIHHBI
HAUMEHOBaH
ue
(l)opn:;pyeM Oo6ume’- JMCHMILIMHAPHBIE?
KOMIIeTeHIH
i

OK 01. B yacT Tpy10BOr0 BOCIUTAHMS: - BJIQJETh CHCTEMOM XUMHUYECKHX 3HAaHUH, KOTOpas BKJIIOYAET:

Bri6upats - TOTOBHOCTb K TPY/ly, OCO3HAHHE [ICHHOCTH | OCHOBOIIOJIATAIONINE TOHATHS (XMMHUYECKHH SJEMEHT, aTOM,

CIOCOOBI MacTepcTBa, TPYA0I00uE; AJIEKTpOHHAs 000JI0YKa atoma, s-, p-, 0-3JeKTpOHHBIE OpOHTATH

pelieHus - TOTOBHOCTh K AaKTHUBHOW JEATEIHHOCTH | aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTD, SJIEKTPOOTPUIIATEILHOCTbD,

3a1aq TEXHOJOTHUECKON u COLIMAJIbHOMN | CTETICHh OKHCIICHUS, XUMUYECKasi CBsI3b, MOJIb, MOJIApPHAsI Macca,

MpO(ECCUOH | HAIIPaBJIEHHOCTH, CIIOCOOHOCTB | MOJIIPHBIM 00BEM, YTIEPOAHBINA CKENET, PYHKIMOHAIIbHAS TPYIINA,

abHOMN WHUIIMHPOBATH, TUTAHUPOBATH U | pauKai, u30Mepus, U30Mephl, TOMOJIOTHUECKUN PSAJl, TOMOJIOTH,

JESTENIBHOCT | CAMOCTOSITENIEHO BBITIOJTHSTh TaKylO | YIJII€BOJOPO/IbI, KHUCIOPOJA- W a30TCOIEpKallie COCTUHEHUS,

u JesITeNIbHOCTD; OMOJIOTMYECKH aKTHUBHBIE BellecTBa (YIJIEBOABI, JKUPBI, OEIKN),

OpUMEHUTEN |- HWHTEpeC K  pa3iMuHbiM  cdepam | MOHOMEP, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE

BHO K npo¢hecCUOHATILHOM e TEIbHOCTH, COCIMHEHMs, KpHUCTAJUIMYECKas peuleTka, THUIBl XHUMHUYECKUX

paznuunHbiM | OBiageHue YHUBEPCAJIbHBIMH | pEaKLUN (OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE, IK30-U

KOHTEKCTaM | y4eOHBbIMH MO3HABATEJBbHBIMHU | DHIOTEPMUYECKUE, pEaKIud HOHHOro oOMeHa), pacTBOp,
AelcCTBUSIMHU: AIIEKTPOJIUTHI, HERJIEKTPOJIUTHI, AIIEKTPOJIMTUYECKAs
a) 0a30BbIe JIOTHYECKHUeE IeiiCTBHS: JIUCCOIMAINS,  OKUCIHWTENh,  BOCCTAHOBUTEIb,  CKOPOCTh
- CaMOCTOSITENIBHO ~ (OPMYIUPOBATH ¥ | XHMUYECKOW pPEaKIMH, XUMHUYECKOE pPAaBHOBECHE), TECOPHH U
aKTyaJIM3UPOBATh npo0JieMy, | 3aKOHBI (TeOpUs XUMHUYECKOTO CTPOSHHSI OPTaHMYECKHUX BEIICCTB

1 YKa3bIBalOTCA MMYHOCTHBIE U meTanpeameTHble pesynbtaTbl U3 PrOC COO (B nocneaHen peaakumu ot 12.08.2022) B otrnaronsHoit dopme, popmmpyemble obuieobpasoBaTenbHoOM
ANCUUNANHON
2 AncumnanHapHble (NpeAMeTHbIe) pesybTaTbl yKa3biBAlOTCA B COOTBETCTBUM C METOAMKON NPenoAaBaHna AUCLUNANHbI



paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIUBATH CYIIECTBCHHBIM IMPU3HAK
WJIN OCHOBaHMS VIS CpaBHECHUS,
KJIacCU(UKAIIUHA U 000OIICHHS;

- OTIPEJICIIATH 1SN JACSITCILHOCTH, 33]1aBaTh
napaMeTpsl U KPUTEPUH HX JTOCTHIKCHUS,

- BBISIBJISITh 3aKOHOMEPHOCTH u
IIPOTHUBOPCYUHS B paccMaTpUBaEMbIX
SIBJICHUSIX

- BHOCHUTb KOPPEKTHUBBI B JICSITCIIBHOCTD,
OIICHMBATh  COOTBETCTBHC  PE3YyJbTAaTOB
ICJISIM, OLICHMBATh PHUCKH TOCICACTBUI
JICATEIBHOCTH;

- pa3BUBATh KPEATHBHOE MBIIUICHUE IPH
pEIICHUH YKH3HECHHBIX MPOOJIeM

0) 0a3oBbIe HCCIIe0BaATeIbCKHE
AEeMCTBUA:
- BIIAJICTh HaBBIKAMU y4eOHo-
HCCIIEIOBATENbCKOMN 151 IIPOEKTHOM
NESITEIbHOCTH, HaBBIKAMHU  pa3pelIeHUs
npo0em;

- BBIABJIATH IIPUYMHHO-CIIEICTBEHHBIE CBS3U
U aKTyaIM3UpOBaTh 3a7ady, BbIIBUIATH
TUIIOTE3y €€  pEIIeHUs,  HaXOIUThb
apryMEHTBl JUIsI JIOKA3aTelbCTBA CBOMX
YTBEPKIAECHUW, 3aJaBaTh IapaMeTpbl H
KPUTEPUHU PELICHNUS;

- aHAJIM3HPOBATH IIOJYYEHHBIE B XOJE
pelIeHns 3aa4l PE3yJbTaThl, KPUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTB,

A.M. bytiepoBa, TEOpUs BIECKTPOJUTHYECKON IUCCOLMALINH,
nepuoanuecknii 3akoH .M. MeHneneeBa, 3aKOH COXpaHECHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK  XUMUHU,
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYUYCHUH U
0€30MMaCHOM HKCIOJIb30BAHUM BAXXHEUIIIUX HEOPTaHUYECKUX U
OpraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOW AEATEIbHOCTU
YEJI0BEKA;

- YMEThb BBISBISATh XAaPAKTEPHBIE MPU3HAKKM U B3aUMOCBS3b
VU3YYEHHBIX [IOHATUU, IPUMEHITh COOTBETCTBYIOLIME ITOHATHUS IPU
OIIMCAHUU CTPOECHUS U CBOWCTB HEOPTaHUYECKUX U OPraHUYECKUX
BEILIECTB U UX MPEBPALICHNN; BBIABISATH B3AUMOCBS3b XUMUUECKUX
3HAHUW €  TOHATUSAMU M NOPEACTABICHUSAMH  JIPYTHX
€CTECTBEHHOHAYYHBIX ITPEAMETOB;

- YMETh HUCIIOJIb30BaTh HAUMEHOBAHUSI XUMUYECKUX COCAUHECHUMN
MEKTyHAPOIHOIO COK3a TEOPETUUECKOM U MPUKIATHON XUMUH U
TPUBHAIbHBIC HA3BAHUS BAXXHEUIIIUX BEIIECTB (ITUJICH, alleTUIICH,
ruiepuH, ¢eHon, GopMmanbAerul, YKCyCHas KUCIOTa, TJIUIIMH,
yrapHbli ras, YTJIEKUCHIbIA Ta3, aMMHAK, TalleHas W3BECTbh,
HeraiieHas W3BeCTb, MUThEBasi CoOJla W JIPYI'MX), COCTaBJISATh
(dbopMyIIbl HEOPTAHHUUECKUX M OPTaHUYECKUX BEIIECTB, YPABHEHUS
XUMUYECKUX PEaKIUi, OOBSICHATh WX CMBICH;, TMOJATBEPKIAThH
XapaKTepHbIE XAMHUYECKHUE CBOMCTBa BEIIECTB
COOTBETCTBYIOLIMMH 3KCIEPUMEHTAMH M 3alKUCAMH YPABHEHUU
XAMUYECKHUX PEAKIINM;

- yMEThb  yCTaHABIMBaTh  MPUHAJICKHOCTh  HU3YUYECHHBIX
HEOPraHUYECKUX W OPTraHUYECKUX BEIIECTB K OINPEACICHHBIM
KJIacCaM U TPyIIaM COCAUHEHMH, XapaKTEepru30BaTh UX COCTaB U
BAXHEUIIIME CBOMCTBA; ONPENCIATh BUIBl XUMHUUYECKUX CBS3ECU
(kOBaJIeHTHasl, WOHHAs, METaJUIMYecKas, BOJOPOJIHASI), THIIbI
KPUCTAJIMYECKUX  PEIIeTOK  BEHIECTB;  KJIacCU(PHUIIMPOBATh




MPOTHO3UPOBATh HW3MEHEHHME B  HOBBIX
YCIIOBUSIX;
-  yMEThb  MNEPEHOCUTh  3HAHUS B

MO3HABATEIbHYIO 1 MPAKTUYECKYIO 00JIaCTH
KU3HEICATSIIFHOCTH,

- YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX
peAMETHBIX 00JacTei;

- BBIJIBUTaTh HOBBIC UJEH, MpeajaraTh
OPUTHHAJIBHBIC ITOJX0/IBI U PEIICHUS;

- CITOCOOHOCTH MX MCIIOJIb30BAHUS B
MIO3HABATEILHON U COLIMATIbHOM MPaKTUKE

XUMUYECKUE PEaKIINU;
- c(hopMHPOBATH TPEICTABICHUS: O XUMHUYECKON COCTABIISAIONIEH
€CTECTBEHHOHAYYHOW KApTHHBI MHUpPA, POJIM XUMUU B MO3HAHUU
SIBJICHUW MPUPOJBI, B (POPMUPOBAHUU MBIIUJICHUS U KYJbTYPBI
JUYHOCTH, €€ (PYHKIIMOHATLHON IPAaMOTHOCTH, HEOOXOAMMOM IS
pelIeHUs] MPAKTUYECKUX 3aJlad U SKOJOTMUYECKH OOOCHOBAHHOIO
OTHOLIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM CpelIe;

- yMETh MPOBOJUTH pACUEThl MO XUMHUYECKUM (opmyliaM u

YPaBHCHUAM XUMHUYCCKHUX peaKuHﬁ C HCIIOJIb30BAHHUECM
¢)H3H‘I€CKHX BCJINYHH, XapaKTCPU3YIOIIUX BCIICCTBA C
KOJIMYECTBEHHOM CTOpPOHBI: MACCBhI, oO0bema (HOpMaJIBHI)IG

YCJIOBI/IH) ra3oB, KOJIMYCCTBaA BCIICCTBA, HCITIOJIb30BATh CHCTCMHBIC
XUMHUUYCCKUC 3HAHUA A IPUHATHA peﬂleHI/Iﬁ B KOHKPCTHBIX
JKN3HCHHBIX CHUTyallusdaX, CBSA3aHHBIX C BCIICCTBAMU MW HX

IPUMEHEHUEM

OK 02. B  o0macTM  UHEHHOCTH  HAYYHOIO | - YMETh IUIAHUPOBATh U BBINOJHATH XUMHUYECKUN DKCIIEPUMEHT
Hcnonb30BaT | MO3HAHMA: (mpeBpamieHusi OpPraHUMYECKUX BELIECTB MpPU  HArpeBaHUH,
b - c(hOpMUPOBAHHOCTh  MHUPOBO33PEHUS, | IOJyUCHHE 3TUJIEHA W HW3YYEHHE €ro CBOMCTB, Kaue€CTBEHHbIE
COBPEMEHHBI | COOTBETCTBYIOILETO COBPEMEHHOMY | p€aKUMA Ha  aJbACTHUIbI, Kpaxmall, YKCYCHYIO KHCIIOTY;
€ CpelcTBa YPOBHIO pa3BUTHSI HAyKU W OOILIECTBEHHOM | A€HATypalus OEIKOB IPU HArpeBaHUM, LIBETHbBIE PEAKLIUN OEJIKOB;
IIOMCKA, NOPAaKTHUKH, OCHOBAaHHOIO Ha JMAJIore | MPOBOJUTH PEAKIIMM MOHHOTO OOMEHA, ONPEIeNATh Cpely BOIHBIX
aHanu3a u KyJbTYp, CHOCOOCTBYIOLIETO OCO3HAHMIO | paCTBOPOB, KAUECTBEHHbIE pEaklUUU Ha cyib(aT-, KapOOHAT- U
MHTEpIpETaLl | CBOEr0 MECTa B MOJIUKYJIBTYPHOM MUPE; XJIOPU/I-aHHOHBI, Ha KaTHOH aMMOHMUS; peuaThb
1507 - COBEpILICHCTBOBAHME  SI3bIKOBOW U | SKCIIEPUMEHTAJIbHbIE  3afauM 1o TemaM "Mertamnel"
MH(pOpMaIMU | YUTATENIbCKOM KyJbTYphl Kak cpeactBa | "Hemeramnsl") B COOTBETCTBMM C  MpaBWIAMHU  TEXHUKHU
u B3aMMOJICUCTBUSL ~ MEXIy  JIIOJAbMH U | 0€30MaCHOCTH MpH OOpAIlEHUU C BEIIECTBAaMHU U J1a0OpaTOPHBIM
uH(pOpMaAIMO | TO3HAHUS MUPA; o0opyIOBaHUEM; TMPEACTABIATh  PE3YyJIbTaThl  XUMHUYECKOTO
HHbIE - OCO3HaHHE LHEHHOCTHU HAy4HOM | SKCIIepUMEHTa B (popMme 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
TEXHOJIOTUHM | J€ATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATDH | peaklMii u (POpMyYIUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIHTATOB;
VISt IPOEKTHYIO U UCCJIEI0BATENBCKYIO | - YMETh aHAIM3UPOBATh XUMUYECKYIO HHPOPMALIMIO, TOTYYAEMYIO




BBITIOJTHCHMSI
3ama4
npodeccron
aJbHOU
JCSATCIIHOCT
1

ACATCIbHOCTD HHANBHUAYAJIBHO U B I'PYIIIIC,

OBJagenue YHHMBEpPCaJIbHBIMHA
y4eOHBIMH N03HABATEJIbHbIMU
AEeUCTBUSAMM:

B) padora ¢ nHpopmanueii:

- BJIJICTh ~ HABBIKAMU  IOJIyYEHUS
UHpOpMAMl U3 HMCTOYHMKOB Pa3HBIX
TUIIOB, CaMOCTOSITEJIBHO  OCYLIECTBIIATH
IIOMCK, aHajau3, CHUCTEMaTU3alUul U

UHTEPIPETANNI0 UHPOPMALIMKA PaA3TAYHBIX
BUJIOB U (hOpM IpE/ICTaBICHMUS;

- CO3/1aBaTh TEKCTHI B pa3InYHBIX (popmaTax
C YYeTOM Ha3HauyeHHs HHPOpMaUUUd U

LIEJIEBOU ayIUTOPUH, BbIOMpas
ONTHUMAJIbHYI0 (OpMY TpEICTaBICHUA U
BU3YyaJIM3allH;

- OLICHWUBATH JIOCTOBEPHOCTD, IESTHTUMHOCTb
nH(pOpPMAIIH, €€ COOTBETCTBUE IPABOBHIM U
MOPaJbHO-ITHUYECKUM HOPMaM;

- UCIIOJIb30BaTh CpeacTBa
MH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMH B pPEIIEHWH KOTHUTHUBHBIX,
KOMMYHHMKATHUBHBIX ¥ OpPraHU3aIl[MOHHBIX
3aady ¢ coOirojeHMeM — TpeOOoBaHMIA
SPrOHOMUKH, TEXHUKH  OE30MaCHOCTH,
THTHUEHBI, peCypcocOepekeHus, TPaBOBBIX U
ATUYECKUX HOPM, HOpM WH(MOPMAIMOHHON
0e30I1aCHOCTH;

- BIIQJICTh HaBBIKAMU PACIlO3HABAHUS U
3aIuThl ”HGOPMALIMK, HHPOPMALIMOHHOM

U3 pa3HBIX HCTOYHUKOB (CPEACTB MacCOBOW HMH(OpMaInu, CETh
WNHtepHeT u npyrue);

- BJIAJIETh OCHOBHBIMH METOJIAMHU HAYYHOT'O MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUU (HAONIOZEHUE, U3MEPEHUE, SKCIEPUMEHT,
MOJIETUPOBAHUE);

- yMeTh TPOBOJIUTH PACUETHl MO XUMHYECKUM (opmyiaM u

YPaBHCHUAM XUMHUYCCKHUX peaKuHﬁ C HUCIIOJIb30BAaHHUCM
¢)H3H‘-I€CKHX BCJINYHH, XapaKTCPUIYIOIINX BCIICCTBA C
KOJIMYECTBEHHOM CTOpPOHBI: MACCBHhI, oO0bema (HOpMaJIBHBIe

YCJIOBI/IH) ra3oB, KOJIMYCCTBaA BCIICCTBA, HCITIOJIb30BaATh CHCTCMHBIC
XUMHUYCCKNUC 3HAHUA I IIPHUHATHUA pCHIeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHTyalUsgaX, CBA3dHHBIX C BCHICCTBAMH H HX
IIPUMCHCHUEM




0€30MMacHOCTH JTUYHOCTH,

OK 04.
OddexTuBHO
B3aUMOJIENUCT
BOBAaTh U
paboTaTh B
KOJUICKTUBE
1 KOMaH/Ie

- TOTOBHOCTD K CaMOpAa3BUTHIO,
CaMOCTOSITEIBHOCTH M CAMOOIIPEICIICHUIO;
-OBJIaJICHUE HaBbIKaMH y4eOHo-
HCCJICI0BATEIILCKOU, MPOEKTHOMN U
COLIMAJIbHOM JeITeIbHOCTH;

OBaagenue YHUBEPCAJIbHBIMHU
KOMMYHUKATUBHBIMU J1€iiCTBUSIMH:

0) coBMecTHas 1esITeJIbHOCTD.

- IOHUMAaTh U UCIIOJb30BaTh MPEUMYIICCTBA
KOMaHAHOW ¥ MHAUBUTyaTbHON pabOThI;

- MIPUHUMATH eJn COBMECTHOU
NEeSATEIbHOCTH, OpraHU30BbIBATH u
KOOPAMHUPOBaTh  JEWCTBUS MO €€

JIOCTYDKEHMIO: COCTABJISITh IIJIAH JICHCTBUH,
pacnpeacisiTh PO C Y4YETOM MHEHUU
YYaCTHUKOB 00CYyXK1aTh pe3ynbTaThl
COBMECTHOU paboThI;

- KOOPJAUMHUPOBATh M BBIMOJHATH PabOTy B
YCIOBUSX PEAJbHOr0, BUPTYAIBHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

- OCYUIECTBJISTh ITO3UTUBHOE
CTpaTeru4eckoe MOBEJIECHUE B Pa3IMYHBIX

CUTyallUsiX, TMpPOSIBISATH TBOPUYECTBO U
BoOOpaxkeHue, ObITh MHUIIUATUBHBIM
OBiagenue YHHBEPCAIbHBIMHA

PeryJsiTHBHLIMU J1eliCTBUSIMU:
I') NpUHATHE ce0sl U APYTUX JIIO/Aeii:
- IPUHUMATh MOTHBBI M aPTYMEHTBI IPYTUX

- YMETh IUIAHUPOBATh U BBINOJHATh XUMUYECKUH SKCIIEPUMEHT
(mpeBpallleHusT OpraHUYECKHX BEIIECTB IPU  HArpeBaHMH,
NOJlyuYEHUE DJTUJICHA U H3YYEHHME €ro CBOMICTB, Kaue€CTBEHHBIE
peakuuu Ha  aJbAETUAbl, Kpaxmal, YKCYCHYI KHCIOTY;
JeHaTypauus OeNKOB PU HarpEeBaHUU, LIBETHBIE PEAKIIUU OEIIKOB;
IPOBOJUTDH PEAKIMU MOHHOTO OOMEHA, ONPEEIATh CPEAY BOAHBIX
pacTBOPOB, Kaue€CTBEHHbIE PEAaKUHMH Ha Cyib(aT-, KapOoHaT- U

XJIOPU/I-aHUOHBI, Ha KaTHUOH aMMOHHS; pelarthb
SKCIIEPUMEHTANIBHBIE  3aauyd 1o TeMam "'Merauibl' u
"Hemeramnsl") B COOTBETCTBHUM € MpaBWIaMU  TEXHUKHU

0€e30IacHOCTH MPH OOpAILEHUU C BEIIECTBAMHU U J1a0OpaTOPHBIM
o0opy/sOBaHMEM; TPEACTABIATH  PE3YJIbTaThl  XUMHUYECKOTO
JKCIEpUMEHTa B ()OpME 3alucCH ypaBHEHUH COOTBETCTBYIOILUX
peakuuii 1 GopMyJIUPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTaTOB




JIOC  Opu  aHAIN3E
e TEIbHOCTH,

- MIpU3HABaTh CBOE IMPABO U IIPABO JAPYTHUX
JIFOJIEY Ha OIIMOKHU;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUD C

MTO3ULIMH JPYTOro YeJIOBEKa;

pe3yJIbTaTOB

OK 07.
ConelicTBOBa
Th
COXpaHEHUIO
OKPY>KaloI1ie
1 cpenpl,
pecypcocoep
SKCHHUIO,
MIPUMEHSTH
3HaHUA 00
U3MCHCHUH
KJIIMaTa,
TIPUHITUTIBI
OCepEXKIIMBOT
0
MIPOU3BOJICTB
a)

b pexTuBHO
JIEUCTBOBATH
B
Ype3BbIUANH
BIX
CUTYaIMIX

B o00J1acTH YK0JIOTrHY€CKOr0

BOCIIMTAHUA:
- chOpMUPOBAHHOCTh  DKOJIOTHYCCKOU
KYJIBTYPBHI, MMOHUMAaHHUE BIIASTHUS

COIMAIbHO-DPKOHOMHYECKUX TIPOIIECCOB Ha
COCTOSIHHE MPUPOJHOM H  COLMAIIBHOM
Cpelbl, OCO3HAHUE TJIO0ATBLHOTO XapaKTepa
9KOJIOTUYECKUX MPOOIeM;

- IJIJAaHUPOBAaHME U  OCYIIECTBJICHUE
JNEUCTBUM B OKPYXKAIOUIEH CPEJe HA OCHOBE
3HaHUSA 1ENe yCTOMYMBOTO Pa3BUTHSA
YeJIOBEUYECTBA;

aKTHUBHOE HETIPUATHE JICUCTBUM,
MIPUHOCAIIMX BPEJ OKPYKAIOIIEH CPEAE;

- YMEHUE MPOTHO3UPOBATH
HeOJIaronpusTHbIC JKOJIOTUYECKUE
MOCIIC/ICTBUS MpeNPUHUMAEMBIX
JNEUCTBUM, NPEAOTBPAILLATh UX;

- paclIdpeHue OmbITa JACSATEIbHOCTH
AKOJIOTMYECKOHN HAIPaBJICHHOCTH;

- OBJIaJICHHE HaBbIKAMU y4eOHO-
UCCIIEN0BATEIICKOU, TPOEKTHOU U
COLIMAJIBHOM NESITEIIbHOCTH;

- c(OpMUPOBATH MPEACTABICHUSA: O XUMUUECKON COCTaBIISIIOIIEH
€CTECTBEHHOHAYYHOM KapTHHBI MUpPA, POJU XUMHHU B MO3HAHUU
ABJIGHUN TPUPOJbI, B (OPMUPOBAHUU MBIIUICHUS U KYyJIbTYpPbI
JUYHOCTH, €€ (PYHKIUOHAIBLHOW TPaMOTHOCTH, HEOOXOAUMOM IS
pElICHUs] MPAKTUYECKUX 3a7a4 U HKOJIOTMYECKH OOOCHOBAHHOTO
OTHOIIICHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOI Cpee;

- yMeThb coOJII0JaTh IpaBuia 3KOJOTUYECKH LEIeco00pa3HOro
TIOBENICHUS B OBITY U TPYJOBOM JIEATEIHHOCTH B IIEJIAX COXPAHCHUS
CBOETO 3J0POBbSl U OKPYKAIOWIEW MPUPOIHON CPENBI; YUUTHIBATH
OMACHOCTh BO3/CUCTBHUS Ha KUBHIE OPraHU3MBI OIPEACICHHBIX
BEIIECTB, TIOHUMAasi CMBICII TOKa3aTels MPEAeTbHON JT0MyCTUMOM
KOHIICHTPAIIH




2. CTPYKTYPA M COJAEP’KAHUE OBIIIEOBPA30OBATEJBLHOM

JAUCHUITIJIMHBI «XUMUWUS»

2.1. O0beM TMCHHUILVIMHBI U BUABI Y4eOHO# padoThl

Bua yuyeOHoii padoThI

O0BeM B yacax

O0beM 00pa3oBaTe/IbHON NPOrPaAMMBbI JUCHUIIIMHBI 72
B T.4.

OcHOBHOE coep:KaHue 60
BT. 4..

TEOpEeTHYECKOe 00yUeHUE 30
NPAKTUYECKUE 3aHATUSA 16
nabopaTOpHBIE 3aHATUS 14
IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE CO/IEPKAHNE 12
(conpep:kaHue MPUKJIATHOTO MOTYJIs1)

BT. 4.

TEOpEeTUYECKOe 00yUeHUE 8
MPAKTUUYECKUE 3aHITUS 4

IIpome:kyTouHas arrectaums (3a4eT)




2.2. TemaTuyecKMi IJIAH M COJAEPKAHUE TN CIUTIHHBI

Dopmupyem
HaumeHoBaHu Conepkanue yueOHOro Mmatepuasa (0OCHOBHOe M IPo¢ecCHOHAIBHO- O6nem Lie
e pa3ieJioB " OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKUE 3AHATHSA, IPUKJIATHOM
TeM —— 4acoB KOMH;TeHm/I
1 2 3 4

OCHOBHOE Co/Iep:KaAHUEe 64
Pa3nea 1. OCHOBBI CTPOEHMSI BelleCTBA 6
Tema 1.1. OcHOBHOe coepxkaHne 4 OK 01
Ctpoenue Teopernueckoe o0yueHnmne 2
dTOMOB CoBpemeHHas MoJielib CTpoeHUuss aroMa. CHUMBOJIIMYECKUN A3BIK XUMHUH. XUMHUYECKUI
XUMUYECKUX  [3]IeMEHT. DJEeKTpOoHHas KoHurypauus aroma. Kinaccudukanus XuMAYECKUX 3JIEMEHTOB
SJICMCHTOB U (s-, p-, d-amemeHnTh). BasleHTHBIC 3JEKTPOHBI. BajJeHTHOCTh. DJICKTpPOHHAs IMPHPOIA 2
[IpApoa XUMUYECKOU CBSI3U. DIEKTPOOTPUIIATEILHOCTh. BUIbI XUMHUUYECKOU CBsI3U (KOBaJCHTHAs,
XHMHYECKOM  |MOHHAs, MeTaJUIMYECKasl, BOAOPOIHAS) U CIOCOOKI €€ 00pa30BaHusl
CBSI31 IIpakTH4Yeckue 3aHITHS 2

Pemenne 3amanuii Ha UCHOJIB30BAaHUE XUMHUYECKON CUMBOJIMKH U Ha3BaHUM COEIUHECHUN

10 HOMEHKJIATYPE MEXIYHAPOAHOIO0 COK3a TEOPETUYECKOW W MPUKIATHOW XUMHUU U

TPUBUAIBHBIX HA3BaHUM JJII COCTABJICHHUS XUMHUYECKHX (OPMYJ JABYXaTOMHBIX

COCIMHEHUI (OKCHUIOB, CYIb(UIOB, TUAPUAOB U T.I.) U JPYTHX HEOPTaHUYECKUX 2

COEJIMHEHUN OTJICJIbHBIX KJIACCOB.

[IpakTHueckue 3aaHusl HA YCTAHOBJICHUE CBSI3U MEXKY CTPOCHUEM aTOMOB XMMHYECKUX

BJIEMEHTOB M TEPUOJIMYECKHMM HM3MEHEHHEM CBONCTB XUMHYECKUX JJIEMEHTOB M UX

COCJIMHEHUHN B COOTBETCTBUHM C MOJIO)KEHUEM [lepnoaniyecKkom CHCTEMBI.
Tema 1.2. OcHOBHOe coepxkaHmne 2 OK 01
[lepunonnuecku | [lpakTuyeckue 3aHITUS 2 OK 02
1 3aKOH U [lepnoanueckas cucrema xuMudeckux siaemeHToB .M. MenneneeBa. @uznueckuit
tabmuua JI.U.  |cmpica ITepuonuueckoro 3akona JI. M. Menjeneesa. 3akOHOMEPHOCTH M3MEHEHUS 5
Menneneesa CBOMCTB XMMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB B

COOTBCTCTBHH C ITOJIOKCHHECM XMMHNYCCKOI'O 3JICMCHTA B HCpHOI[I’I‘ICCKOﬁ CHUCTCMC.




MupoBo33peHueckoe U HayuHoe 3HadueHue [lepuonnueckoro 3axkona /.M. Menneneesa.
[Tporuno3ssl JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKHUX JIEMEHTOB.

Pemenne npakTMKO-OPpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IAHUN HA XapAKTEPU3ALINIO
XUMHUYECKUX JIEMEHTOB «MeTamnieckue / HeMeTaNIMYeCKUe CBOWCTBA,
3JIEKTPOOTPULIATEIIBHOCTh XUMHUUECKUX 3JIEMEHTOB B COOTBETCTBUU € UX JIEKTPOHHBIM
CTPOEHUEM U TOJI0KEHUEM B IEPUOAUIYECKON CUCTEME XUMUYECKUX deMeHToB J1.1.
MenpaeneeBay

Paznen 2. XuMudeckue peakiuu

10

Tema 2.1.
Tumner
XUMHUYECKHUX
peaxkuui

OcHOBHOE€ COACPKAHUC

Teopernueckoe 00yyeHue

N

Knaccudukanus u TAIBI XUMHUYECKUX PEAKITUN ¢ Y4aCTHEM HEOPTraHMYECKUX BEIIECTB.
CocraBieHue ypaBHEHUN peakiuii COeIMHEHMS, Pa3JI0KEeHUs, 3aMeIIeHUsI, OOMEHa, B T.4.
pEeaKLM TOPEHUSI, OKUCICHUS-BOCCTAHOBJICHUS.

VYpaBHEeHUST OKUCIIEHUSI-BOCCTaHOBIICHUS. CTeneHb oOKUcaeHusa. OKUCIUTENb U
BOCCTaHOBUTEIL. COCTaBIICHUE U YPABHUBAHUE OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peaKkIuii METOI0M AJIEKTPOHHOTO OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIIHHBIC PEAKITUN
B IIPUPOJIC, MPOU3BOJICTBEHHBIX MPOIIECCAX U KU3HEICITEIbHOCTH OPTaHU3MOB

IIpakTHUyecKHe 3aHATHS

KonuuectBeHHbIe OTHOIIEHUS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHH U
pacueTbl MO YpPaBHEHUSM XHUMHYECKUX peakiuid. Moyib Kak eJuHUIA KOJIMYECTBa
BellecTBa. MonsipHasi Macca. 3aKOHbI COXPAaHEHUSI MacChl U SHEPruu. 3aKOH ABOTapo.
Monsipabiii 00beM ra3oB. OTHOCHUTENbHAS TUIOTHOCTH ra3oB. PacueTsl Mo ypaBHEHUSIM
XUMHUYECKUX PEaKIUi C UCTIOJIb30BAHUEM MacChl, 00bemMa (HOpMaJbHBIE YCIIOBHUS) Ta30B,
KOJINYECTBA BEIIECTBA

OK 01

Tema 2.2.
DJIEKTPOJIUTHYE
cKast
JIUCCOITAAIIHS 1
WOHHBIA 0OMEH

OcHOBHOE co/iep:KaHue

Teopernueckoe 00yueHune

Teopus >IEKTPOJMTHYECKON aucconuanuu. HOHBI. DIEKTPOJUTHI, HEJICKTPOIUTHI.
Peaxiuu nonnoro oomena. CoctaBiieHHE peaKkIuii HOHHOTO OOMEHA IMyTEM COCTaBIICHUS
UX MOJHBIX U COKPAIIICHHBIX HOHHBIX YpaBHEHUH. KuCI0THO-OCHOBHBIE peaklvu. 3aaaHust
HA COCTABJICHUE MOHHBIX PEAKIUU

OK 01
OK 04




JlabopaTopHbIe 3aHATHS

JlabopaTopHas pabota “THUIBl XUMUYECKUX PEAKITUHN .

Uccnenosanue TUNOB (110 COCTaBY M KOJIUYECTBY UCXOJHBIX U 00pa3yIOUIUXCS BEIIECTB)
Y IPU3HAKOB XMMUYECKHUX peakiuid. [IpoBenenne peakmuii HOHHOTO OOMEHa,
ONpeJIeJICHUE CPEJIbl BOJHBIX PACTBOPOB. 3aJaHUs HA COCTABICHUE MOHHBIX pPEeaKIui

KonTposbHas
padora 1

CTpOGHI/Ie BCUICCTBA U XUMHUUYCCKUC PCAKIINU

Pa3nea 3.

CTpOCHI/Ie U CBOJCTBA HEOPTaHNYIECCKUX BECIICCTB

16

Tema 3.1.
Knaccuduxanus
, HOMEHKJIaTypa
U CTPOCHUE
HEOPTaHUYECKU
X BELIECTB

OcHOBHOE COACPKAHUC

Teopernueckoe 00yueHune

[Ipenmer Heoprannyeckou xumun. Knaccudukamms HeopraHndeckux BemecTB. [IpocTeie
U CJIOKHBIC BemecTBa. OCHOBHBIC KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THUIPOKCH/IBI,
KHCJIOTHI, COJIN). B3anMOCBs3b HEOpPraHUUECKUX BEIIECTB. ATperaTHbIE COCTOSIHUS
BemecTBa. Kpucrammmyeckue u amopgHbIe BelecTBa. THUITBI KPUCTAINIMYECKUX PEIIETOK
(aToMHas1, MOJIEKYJISIpHAS, HOHHAS, METaJUTMYECKas). 3aBUCUMOCTh (DM3UUECKUX CBOMCTB
BEIIECTBA OT TUIA KPUCTALIMYECKOW PEIIETKH. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTHU
BEIIECTB OT BH/Ia XUMUYECKOM CBSI3U U TUIA KPUCTALINYECKOU pemeTku. [IpuunHbl
MHOT000pa3usi BEUIECTB

IIpakTHYecKkHe 3aHATHS

HomeHki1aTypa HEOpraHM4eCKHUX BEILECTB: Ha3BaHUE BEILECTBA UCXOS U3 UX
XUMHUYECKON (POPMYJIbI UM COCTaBICHUE XUMHUECKON (pOPMYJIbI HCXOS U3 HA3BAHUS
BemiecTBa 1o MexxayHapoanoi (MIOITAK) unu TpuBHUaibHOM HOMEHKIIATYPE.

Pelenne mpakTUYEeCKUX 3aJaHUM MO KiIacCU(PUKALMKU, HOMEHKJIATYpe U XUMHUYECKUM
(dbopMyamM HEOPraHMYECKUX BEILIECTB PAa3JIMYHBIX KJIACCOB (YrapHbIi ra3, yrileKUCIbIi ra3,
aMMUaK, ramieHasl U3BeCTh, HeraiieHas U3BeCTb, UThEBAs COJa U JIPYTUX): Ha3bIBaTh U
COCTaBJISITH (POPMYJIbI XUMHUYECKUX BEIIECTB, OMPEACNIATh MPUHAJICKHOCTD K KJIACCy.
Hcrounnkn XumMudecko nHpopMaluu (CpecTB MacCoBOM MH(OpMALIUH, CETh
WNurepnet u npyrue). [lorck nadpopmalum no Ha3BaHUSAM, UAEHTU(UKATOPAM,
CTPYKTYPHBIM hopMyiam

OK 01
OK 02

Tema 3.2.

OcHOBHOE co/iep:KaHue




dusuko- Teopernueckoe o0yueHue 6
XAMUYECKHUE Mertasbl. O0mue Gu3ndecKkue U XUMHUIEeCKUE CBOMCTBA METAIIIIOB. CTIOCOOBI TIOJTyYCHHSL.
CBOMCTBA 3HaueHUE METAUIOB U HEMETAUIOB B MPUPOJAEC U KU3HEACSITEIBHOCTH 4YEJIOBEKAa U 2
HCOPTaHUYCCKH |opraHu3MoB. Koppo3us MeTaioB: BUIbI KOPPO3UH, CHOCOOBI 3alllUThl METAIJIOB OT
X BEIIECTB KOppO3UHU
Hemeramnbl. OOmue ¢u3nveckue M XUMHUYECKHE CBOWCTBA HEMETAJJIOB. THIHUYHBIC
cBoiictBa HeMmetauioB [V— VII rpynn. Knaccudukanuss 1 HOMEHKIaTypa CO€IUHEHUN 2
HeMeTauioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHUJIOB, OK 01
T'HIPOKCHJIOB, KUCIIOT, COJIEH U Ip.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB IIPOCTHIX 2 OK 02
BENIECTB, BOJOPOIHBIX COCTMHEHUM, BRICIINX OKCUIOB Y THIPOKCUIOB
IIpakTHyeckue 3aHATHS 2
CocraBieHue ypaBHEHUN XHMHYECKHX PpEAKUUWA C yYaCTUEM IMPOCTBIX U CIOMKHBIX
HEOPraHUYECKHUX BEUIECTB: METAJUIOB U HEMETAIIOB; OKCUJIOB METAIJIOB, HEMETAJJIOB U
aM(OTEPHBIX DJIEMEHTOB; HEOPTaHWYECKUX KHUCJIOT, OCHOBAaHMM H aM(OTEPHBIX
TUIPOKCUIOB; HEOPTaHUYECKUX COJIEU, XapAKTEPUYIOLIMX UX CBOMCTBA. 2
Pemenne npakTUKO-OpHUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM HA CBOWMCTBA, COCTAB,
MOJIyYeHHE U 0€30MaCHOE UCTIONb30BAHNUE BaXKHEHIITUX HEOPTaHUUYECKUX BEIIECTB B OBITY
Y PAKTUYECKOU JICSITETbHOCTH YEJIOBEKA
Tema 3.3. OcCHOBHOE co/iep:KaHue 2 OK 01
Nnentudukany | JlabopaTopHblie 3aHATHS 2 OK 02
A JlabopatopHas pabora «aenTrdukaims HEOPraHMUECKUX BEIIECTBY. OK 04
HCOPraHWYCCKH |PemieHue HSKCIEPUMEHTAIBHBIX 33Ja4 [0 XHWMHWYECKUM CBOMCTBaAM METAJUIOB U
X BCIICCTB HEMETAJUIOB, 110 PACIIO3HABAHUIO U MOJIYUYEHUIO COCIMHEHUN METAJUIOB U HEMETAJIJIOB. 2
Nnentudukaiys HEOPraHMIECKUX BEIIECTB C MCIOJb30BAaHUEM UX (HU3UKO-XUMHUYECKUX
CBOMCTB, XapaKTEPHBIX Kaue€CTBEHHBIX peakiuil. KauecTBeHHbIE peakiuu Ha Cyibdart-,
KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI
KonTpoJubHas .
CBOlCTBa HECOPTaHMYECKUX BEILIECTB 2
pabora 2
Paznen 4. CTtpoeHue ¥ CBOMCTBA OPraHUYeCKHUX BellleCTB 24




Tema 4.1.
Kiaccudukanus
, CTpOCHHUE U
HOMEHKJIaTypa
OpPraHUYECKUX
BCIIIECTB

OcHOBHOE co/iep:KaHue

Teopernueckoe o0yueHmne

[losiBneHue u pa3BUTHE OPraHUYECKOM XUMUM KaK Hayku. [Ipenmer oprannyeckoi
XUMHH. MeCTO U 3HaYEHNE OPTAHNYECKON XUMMUH B CUCTEME €CTECTBEHHBIX HaYK.
XHUMHUYECKOE CTPOCHUE KaK MOPSIOK COEAMHEHHsS aTOMOB B MOJIEKYJIE COTJIACHO HUX
BAJICHTHOCTH. OCHOBHBIEC MOJIOKEHUS TEOPUM XUMHUYECKOTO CTPOEHUS OpPraHWYECKUX
coenuHeHuid A.M. bytiepoBa. YTIepoAaHbIi CKEJIET OPraHUYECKONW MOJICKYJIBI.
3aBUCHUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO CTpOEHUs Moyiekyid. M3omepus u
U30MEPHI.

[Tonstue o d¢ynkuuoHanbHOM rpynme. Paaukan. Ilpuniuner  knaccudukammm
OPraHMYECKUX  COECAMHEHMU. MexayHapoaHas  HOMEHKIATypa W OPUHLHUIBI
HOMEHKJIATypbl OpraHudeckux coenHeHui. [lonstue 00 a30TcoAepKAMMX COCTUHEHUSIX,
OMOJOTMYECKH aKTHUBHBIX BemlecTBaxX (yrjiaeBojax, JKupax, Oedkax ©  Jp.),
BBICOKOMOJICKYJISIPHBIX COCTMHEHUAX (MOHOMED, MOJUMED, CTPYKTYPHOE 3BEHO)

IIpakTHYecKkHe 3aHATHS

Homenknatypa opraHu4ecKMx COEAMHEHUN OTACNIBbHBIX KJIACCOB (HACBHIIIEHHBIE,
HEHACBIIICHHBIE U ApOMATUYECKUE YTIIEBOIOPOIbI, CIIUPTHI, (DEHOJIBI, aTbJACTU/IbI, KETOHBI,
KapOOHOBBIE KUCIOTHI M Jp.) CocTaBlieHHWE TOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
dbopMyJl OpraHMYECKHX BEIECTB OTACJIBHBIX KJIACCOB, MCIOJIb3Ysl MX Ha3BaHUS IO
CUCTEMAaTUYECKOM M TPUBHAIBHON HOMEHKIAType (ITHIICH, alleTWICH, TJIUIepUH, (DeHOI,
dbopmanbaerua, yKCycHas KucioTa, TiuiuH). Pacdersl mpocreiimeit  GopmMyrb
OPraHUYeCKON MOJIEKYJIbI, UCXOJIsl U3 DJIEMEHTHOTO cocTana (B %)

OK 01

Tema 4.2.
CBolicTBa
OpPraHUYECKUX
COCJIMHCHMH

OcHOBHOe coepxkaHmne

12

Teopernueckoe 00yueHmne

DOU3NKO-XUMHAYECKME CBOMCTBA OPraHUYECKUMX COCIMHEHUW OTIEJIbHBIX KJIACCOB
(ocobeHHOCTH KITacCU(PUKALUKA U HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTMUECKUH psl U
obmast popmyna; uzomepus; GU3NUECKUE CBOMCTBA, XUMUUYECKHE CBOWMCTBA; CIOCOOBI
HOJIY4YEHHS]):

— TpeAebHbIE YIIEBOAOPOAbI (aJTKaHbl U LIUKJIOANKAHbI). ['OpeHne MeTaHa Kak OJIUH U3
OCHOBHBIX HMCTOYHHUKOB Te€IJIa B MPOMBIIUICHHOCTH W ObITy. CBOWCTBAa MPUPOIHBIX

OK 01
OK 02
OK 04




YIJIEBOJIOPOIOB, HAX0XKAECHHUE B MIPUPOJIC U MPUMEHEHHUE aJIKaHOB;

— HempeaenabHble (AJKEHBI, aJKUHBI W aJKaJueHbl) U apOMAaTHYECKHE YIJIEBOJIOPOIbI.
['openue aneTuneHa Kak HCTOYHUK BBICOKOTEMITEPATYPHOTO TJIaAMEHHM JIJII CBAPKH U PE3KU
METAJLJIOB

— KHCIIOPOJCO/EpKAIIME COCAUHEHHUs (CIUPTHI U (PEHOJbI, KapOOHOBBIE KUCIOTHI U
3¢upbl, albJerujbl M KETOHbI, JKUpPBI, yriaeBoAsl). IIpakTHueckoe mnpUMEHEHUE
STWIEHIJIMKOMS, IinlepuHa, ¢enona. [Ipumenenue Qopmanpiaeruja, aneTanbIeruia,
YKCYCHOHM KHUCJIOTBI. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT. Moromue cBOCTBa
MbLIa

— a30TCOJIepIKAIIE COCIUHCHUSA (aMUHBI u AMUHOKMCJIOTHI, OcIKm).
BricokoMoOIeKyIsipHbIE COEIUHEHUS (CHHTETUYECKHE ¢ OHOJIOTHYECKH-aKTHBHEIC).
MoHoMmep, MOIUMEp, CTPYKTypHOEe 3BeHO. [lommmepuzanms STHIEHA KakK OCHOBHOE
HampaBJICHUE €ro UCII0JIb30BaHMS.

I'eHeTnyeckas CBs3b MEXAY KJIAaCCAMU OPTaHUYECKUX COCTMHEHUM

IIpakTHYecKkHe 3aHATHS

CBolicTBa OpraHMYECKMX COEIMHEHUM OTAEIbHBIX KJIAcCOB (TpUBHANbHAS MU
MEXJyHapOJHas HOMEHKJIATypa, XHWMHUYECKHE CBOWMCTBA, CHOCOOBI TOJYUYEHUS):
npeaenbHble (alKaHbl U IUKIOATIKAHBI ), HETIPEAeIbHbIC (AJIKEHbI, AIKUHBI U aIKaJAUEHbI) U
apOMaTUYECKHE YIJIEBOAOPOAbl, CIUPTHI U (DEHOJBI, KAPOOHOBBIE KUCIOTHI U 3(UPHI,
anbJETUbl U KETOHbI, AMUHBI M aMHHOKHCIIOTBI, BBICOKOMOJIEKYISPHbIE COECIUHEHUS.
3amaHusl Ha COCTaBJICHUE YPaBHEHUN XMMUYECKHX PEaKIHM ¢ y4aCTHEM OpraHHUYECKUX
BEILIECTB HA OCHOBAHUH MX COCTaBa U CTPOEHUS

CocraBieHue cxeM peakiuii (B TOM YHCIIE MO MPEII0KEHHBIM LEMOYKaM MpeBpalieHui),
XapaKTEePU3YIOIIUX XUMHUYECKHE CBOMCTBA OPraHUYECKUX COEAUHEHUM OTHEIIbHBIX
KJIACCOB, CMOCOOBI MX TIOJMYYEHUS W Ha3BaHWE OPTaHUYECKHX COCAMHEHUH TI0
TPUBHUAJIBHOW WJIM MEXIYHAPOIHOW CUCTEMATUYECKON HOMEHKJIIATypE.

PemieHne npakTUKO-OPMEHTUPOBAHHBIX TEOPETUYECKUMX 3aJaHUM HA  CBOMCTBA
OPTraHUYECKUX COCAMHEHUN OTICIbHBIX KJIACCOB

JlabopaTopHas padora




JlabopatopHas pabota “IIpeBpariennsi OpraHMYEeCKUX BEIIECTB IMPH HArpECBaHUH'".
[Tonydenue 3TUIEHA U U3YyUYEHHE €r0 CBOMCTB. MOJeIMpPOBaHUE MOJICKYJI U XUMHUUYECKUX
IIPEBPAIICHHI HAa IPUMEPE 3TAHA, STUJICHA, allETUIIEHA U JIP.

Tema 4.3.
Wnentudukam
s OPraHUYECKHUX
BEILIECTB, UX
3Ha4YEHHUE U
IIPUMCHCHHE B
OBITOBOH U
IIPOU3BOJICTBEH
HOH
EATENBHOCTH
yeJIOBEKa

OcHOBHOE co/iep:KaHue

Teopernueckoe o0yueHnmne

buooprannueckne coemuHeHus. [IpuMeHeHMe W OHWOJOrMYECKas pOJb YIJICBOJIOB.
OkwuceHue yrieBo/I0B — HCTOYHUK SHEPTHH KUBBIX OpraHu3MoB. O0acTy MpUMEHEHUS
aMuHOKUCTOT. [IpeBpamienus OENKOB MUIMM B opraHu3Me. buomormdeckue (QpyHKITUU
O0enkoB. buonormdyeckne (QpyHKIMU KUPOB. Poib OpraHMYEeCKOW XWMHH B PEIICHUU
po0OIeM MUIIEBOM 0€30I1aCHOCTH

Ponbs opraHnueckoid XMMUM B PELIEHUU NPOOJEM 3HEPreTHUECKOW O€30MacHOCTH, B
Pa3BUTUM MEAMIMHBI, CO3JAHUM HOBBIX MAaTEpPHANOB, HOBBIX HCTOYHUKOB HHEPIUU
(anmpTEepHATUBHBIE UCTOYHUKH dHEPruu). ONacHOCTh BO3ECHCTBUS HA KUBbIE OPraHU3MBI
OpPraHMYECKUX BEIIECTB OTAEIBHBIX KJIAccoB (YIJIE€BOJOPOAbI, CHHUPTHL, (PEHOJBI,
XJIOPOPTraHMYECKHE MPOU3BOAHBIC, ANbJIETHbl U Jp.), CMBICI MOKa3aTeNsl MPEIesIbHO
JIOITY CTUMOM KOHIICHTPALINHU

JlabopaTopHbie 3aHATHS

JlaGoparopHass pabora: “Unentudukanusi OpraHUYECKUX COCIUHEHUN OTIEIbHBIX
KJIACCOB”

Nnentudukainus OpraHUYEeCKUX COCJAMHEHUN OTACNBHBIX KJaccoB (HAa mpuMepe
aJbJIETUIOB, KpaxMaiia, YKCYCHOM KHCIIOThI, O€JIKOB U T.I1.) C UCTIOJIb30BaHUEM HX (PU3UKO-
XUMHUYECKUX CBOWMCTB M XapaKTEPHBIX KAYECTBEHHBIX peakiuid. Jenarypamus 6enka npu
HarpeBaHuu. l[BeTHble peakiuu OenkoB. BO3HMKHOBEHHE aHATUTHUYECKOTO CHTHAja C
TOYKHA 3PEHUS] XUMHUYECKUX IMPOIECCOB MNPH MPOTEKAHUM KAYECTBEHHOM pPEaKIuH,
MO3BOJISTIONIEH WACHTH(HUIIMPOBATH MPEIJIOKEHHBIE OPraHNYECKUE BEIIECTBA

KourpoJuabHas
padora 3

CrtpyKTypa 1 CBOWCTBA OPraHUYECKUX BEIIECTB

OK 01
OK 02
OK 04

Paznea S.

Kunernueckne M TepMOAMHAMMYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX
peakuuii-




CkopocThb
XUMHYECKUX
pEaKIU.
XUMHUYECKOE
paBHOBECHUE

OcHoOBHOe coaepxkaHue

Teopernueckoe o0yuenme

CKOpOCTh peakIuy, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB: MPUPOIBI PEArUPYIOIIHX
BEIIECTB, KOHIIEHTPAllMM PEarupyrolMx BEIIECTB, TEMIEPATypbl H  IUIOMIAAN
PEaKIMOHHON TMOBEPXHOCTU. TemioBble APDEKTHI XUMUUECKUX peakiui. DK30- U
SHJIOTEPMHUYECKUE, PEAKIIUH.

OG6patuMocTh peakiuii. XMMHYECKOE pPaBHOBECHE U €ro CMEIICHHWE MOoJ JACHCTBUEM
pazIUYHBIX (HaKTOPOB (KOHIEHTpPAILIMS PEareéHTOB WM MPOAYKTOB PEAKIUH, JaBJICHHE,
TEeMIlepaTypa) IS CO3/IaHUS ONTUMAJBHBIX YCJIOBHM MPOTEKAHUS XUMHUYECKHUX
npoueccos. Ipuniun Jle laresnbe

OK 01
OK 02

IIpakTHYecKkHe 3aHATHS

Pemienne mpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUM Ha aHaiu3 (PAKTOPOB, BIMSIONIMX Ha
W3MEHEHHUE CKOPOCTH XHUMHYECKOM peakuuv, B T.4. C MO3ULMUH SKOJIOTHYECKH
L[EJIECO00PA3HOT0 MOBEACHHS B OBITY U TPYJOBOM NEATEIBHOCTH B LIEJISIX COXpPAaHEHUS
CBOETO 37I0POBbS U OKPYKAIOIIEH TPUPOTHON CPEIBL.

Pemenne npakTMKO-OpMEHTUPOBAHHBIX 33JaHUM Ha MpUuMeHeHue npuHnuma Jle-Ilarense
JUI. HAXOXKJICHUsl HAIIPABJIEHUsI CMEIIECHUSI PABHOBECHS XMUMHUYECKOM PEaKLUU U aHAJIU3
(haKkTOpOB, BIUSIONIMX HA CMEHIEHUE XUMHYECKOTO PABHOBECHSI

OK 01
OK 02

Paznea 6.

PacTBOpBI

Tema 6.1.
Ilouarue o
pacTBopax

OcHOBHOE co/iep:KaHue

N

Teopernueckoe 00yueHune

PactBopenue kak ¢usznko-xumuydeckuit mporiecc. PactBopbl. CriocoObl MPUTOTOBIICHUS
pactBopoB. PactBopumocth. MaccoBasi 10151 pacTBOpPEHHOro BemiecTtBa. (CwbIci
MOKasaTessl MPENesbHO JONMYCTUMOW KOHIIEHTPALlMM W €r0 KCIOJIb30BAHUE B OLICHKE
HKOJIOTMYECKOI 0€30MacHOCTH.

[IpaBusa SKOJOTHYECKH 11€J1€CO00Pa3HOT0 MOBEICHUS B OBITY U TPYJIOBOM AESTEIHLHOCTU

OK 01
OK 02
OK 07




B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS M OKPYXKAIOWIEH IMPUPOJHON CPEAbl; OMACHOCTH
BO3/ICHCTBHUS HA XKUBBIE OPTAHU3MBI ONPEICIICHHBIX BEIIECTB.

Pemenune npakTuKO-OpHEHTUPOBAHHBIX PACUECTHBIX 3aIaHUK HA PACTBOPHI, HCIIOJIb3YEMBbIE
B OBITOBOM W IPOW3BOJICTBEHHON JEATEILHOCTH YEJIOBEKA

Tema 6.2. OCHOBHOe coJiep:KaHue 2 OK 01
Hccnenosanne |JlaGopaTopHble 3aHATHS 2 OK 02
CBOWCTB JlaGoparopnas pabota «IIpurotoBjaeHue pacTBOPOBY. OK 04
pacTBOpPOB [IpuroToBneHue pacTBOPOB 3aJaHHOW (MaccoBOM, %) KOHIIEHTpauuu (C MPaAKTHKO- 5

OPUEHTUPOBAHHBIMU BOIIPOCAMU) U ONIPEACIICHUE CPE/Ibl BOJHBIX PAaCTBOPOB.

Pelenue 3a1a4 Ha NPUTOTOBJIEHUE PACTBOPOB
IIpogeccrnonaIbHO-OPUEHTHPOBAHHOE CO/IepkaHue (coaepkaHue NPUKJIATHOTO MOAYJISA)
Paznea 7. XuMus B ObITY M IPOU3BOJCTBEHHOM NeSITEJIbHOCTH Y€J10BEKA 6 OK 01
Xumus B ObITy  |OCHOBHOE COlEpPKAHHE 6 OK 02
H Teopernueckoe o0yueHue 2 OK 04
TIPOMSBOICTBCH | Hopejimme n0CTMXEHNS XMMUYECKOH HAyKH H XMMUYECKOIl TeXHONIOTHH. Ponb XuMun B OK 07
HOH 0o0ecrieYeHUr 3KOJIOTHYECKOM, PHEPreTUUeCKO U MUIEeBOM 0€30MacHOCTH, Pa3BUTHUU
ACATCIABHOCTH | peuruuel. [IpaBuiia TOMCKAa W aHAW3a XHMHYECKOH WHMOPMAIMHM W3 Pa3IAYHBIX 2
ICTIOBCKA HCTOYHMKOB (Hay4Hass © yd4eOHO-HAy4YHas JIUTEparypa, CpEACTBA MacCOBOI

uHdbopmaimu, cetb MIHTepHET)

IIpakTHYecKkHe 3aHATHS

ITovick m aHanmM3 KEMCOB O MPUMEHEHUU XMMHUYECKUX BEIIECTB U TEXHOJIOTUN C YUETOM

Oynymieit npodecCuoHaIbHON JEATEbHOCTH 10 TEeMaM: BaKHEHIIUE CTPOUTEIbHBIC

MaTepualibl, KOHCTPYKIIMOHHBIE MaTepHabl, KPACKH, CTEKJI0, KepaMHKa, MaTepUasIbl s

AJIEKTPOHUKH, HAaHOMATEpHallbl, TEKCTUJIbHBIC BOJIOKHA, WCTOYHUKH DHEPTUH, 4

OpraHUYeCcKre 1 MUHEPAJIbHBIC YI00pEHMS, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAS XUMHMSI.

3amura: [IpencraBneHue pe3ynbTaTOB pEIICHUsS] KEHCOB B (opmMe MUHU-TOKIAna ¢

MpEe3CHTaleN

IIpomesxkyTouHasi aTTecTauus Mo JMCUMUILIHHE (3a4€T) -

Bcero 72




3. YCJI10BUsA PEAJIM3AIINN ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJIMHbI
3.1. TpeboBaHusi K MUHUMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY

odecre4eHnI0

Jist  peanuzanMyd TPOrpaMMbl  JUCIHUIUIMHBL JOJKHBI OBITH TMPEIYCMOTPEHbI
CIIEyIOIINEe CHeNHaIbHble TOMENICHHUS: Y4eOHBbI KaOWHET XUMHH W/WUIM y4eOHOU
XUMHUYECKOM J1abopaTOpUH.

O6opynoBanne y4eOHOro KaOumHera (HALJISAJAHBbIE TOCO0OUsN): HaOOPHI
HIAPOCTEPKHEBBIX MOJIEIEH MOJIEKYJ, MOACIHN KPUCTAJUIMUECKUX PEIIETOK, KOJUICKIIUU
IIPOCTBIX U CJIIOKHBIX BEIIECTB U/WIIM KOJUIEKIIUU TOJMMEPOB; KOJIJIEKIIHSI TOPHBIX MTOPOJT
U MUHEpaJioB, Tabnuiia MenaeneeBa, yueOHble (GUIbMBI, ITUGPOBBIE 00pa30BaTEIbHBIC
pecypchl.

Texnnueckue cpeacrBa  O0Oy4YeHHsI:  KOMIIBIOTEp €  yCTpPOMCTBaMHU
BOCIIDOM3BEJICHUSI  3ByKa, IMPUHTEP,  MYJIbTHUMEIHUA-TIPOEKTOP C  SKPAHOM,
MyJIbTUMEAHNIHAS T0CKA, YKa3Ka-MIPE3EHTEP JJIs IPE3CHTALIUN.

O6opynoBanune saGoparopum W PpadoUMx MecT JaOOPATOPHUM: MEH3YPKH,
MUTIETKU-KANEIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JYIbI, MPEIMETHbIE U MOKPOBHBIC
CTEKJIa, TJIAHIICTHl JIJIs KaneJdbHBIX peakiuii, (UIbTpoBalibHass OyMara, MpOMBIBAJIKH,
CTEKJISIHHBIE TTPOOUPKHU, PE3UHOBBIE TPOOKH, POHAPUKH, HAOOP PEAKTUBOB, CTEKIISTHHBIE
MaJIOYKH, IITATUBBI JJIs1 TPOOUPOK; MEPHBIC ITUIUMHAPHI, BOPOHKU CTEKJISTHHBIC, BOPOHKU
nenurtenbHble uinHapudyeckue (50-100 M), cTynku ¢ nectukom, papopoBbie YalIKy,
MUHIETHI, (UIBTPHI OyMaKHbIE, BaTa, MapJig, 4YacOBBbIE CTEKJIA, JJIEKTPOILIUTKH,
1a00paTOpPHBIE IITATUBBI, CHUPTOBBIE TOPEJIKH, CIIMYKH, TPUOOp ISl MOTYyUYEHHUS Ta30B
(w1 mpobupKa ¢ Ta300TBOJHON TPYyOKOH), AepxaTenu Jjisi MPOOUPOK, CKISTHKHU IS
XpaHEHHsI PEaKTHUBOB, pa3AaTOYHbIC JOTKU; XuMudeckue crtakansl (50, 100 u 200 mn);
MIMaTeNId; TUHIETHI; TUTEIbHBIC IIUIIIBI; CEKYHAOMEPHI (TaliMephl), MEPHbIE MPOOUPKH
(7a 10-20 M) u mepHbIe KOJIOBI (25, 50, 100 1 200 M), BoastHast OaHs (MM TEPMOCTAT),
CTEKJISIHHbIE MaJOYKH; KOHWYECKHEe KOJObl juisi TuTpoBanus (50 u 100 wmn);
WHAMKATOPHbIE MOJOCKU ISl onpeaesienus pH W cranmapTHas MHAMKATOpHAs IIKaia,
YHUBEpCAIbHBIA UHIUKATOP; numeTku Ha 1, 10, 50 mu (wnu gozaropsl Ha 1, 5 u 10 mi),
OIOpETKH JIJIsl TUTPOBaHUS, MeauIinHCKue mmpuilbl Ha 100—150 mut, mabopaTopHbie u/umm
aHAIUTHYEeCKUE Bechl, pH-meTpbl, cymwibHBIA TMKad, W JOp. JabopaTopHOE
o0opy0BaHUE.

3.2. MupopmanuoHHoe odecneyeHne peaju3anuu NporpaMmmbl

1. Jna peanusanuu mnporpaMmbl  OuOauoTedHbI  ¢GoHA oOpa3oBaTeIbLHON
OpraHu3allii JOJDKEH HMMETh IeYaTHble W/WIM DJIEKTPOHHBIE 00pa3oBaTelIbHbIE U
UH(OPMAIIMOHHBIE  PECYpChbl,  PEKOMEHJIOBaHHbIE  [UJII  KCHOJb30BaHUS B
00pa3oBaTeapHOM IpoLEcce, HE cTapie 5 JET C MOMEHTA U3/IaHHUS.

1. Xwumus : yueOHUK ajis cpeaHero npodeccuonanbHoro oopazosanus / FO. A.



Jle6enes, I'. H. ®anees, A. M. I'omry6es, B. H. Illanosain ; moz oGrieit penakmwmeii I
H. ®aneeBa. — 2-e uzn., nepepad. u qon. — Mocksa : MznatenscTBo FOpaiit, 2024.

— 431 ¢. — (ITlpodeccnonansroe oopazoanue). — ISBN 978-5-9916-7723-3. —
TeKcT : 3JIIEKTPOHHBIN

2. Xumus. 3ajauyHuK : yueOHOe Ioco0ue I CpeTHEero MPodecCHOHaTBLHOTO
obpazoBanus / FO. A. Jlebenes [u ap.] ; mox odmelt pegakmnueit I'. H. daneera. —
Mocksa : U3gatenbctBo FOpaiit, 2024. — 236 ¢. — (IIpodeccuonansuoe

oOpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcrt : aneKTpoHHBIH //
O6pazoBatenpHas wiatgopma KOpaiit [caitT].

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
OBIHIEOBPA3OBATEJBHOU JUCIUIIJINHBI
KoHTposnb 1 onieHKa pe3ynbTaToB 00y4YeHHs OCYLIECTBIISECTCS MPENOIaBaTEIeEM B

npoliecce MPOBeICHUS MTPAKTUYECKUX 3aHATUN U JIa0OPaTOPHBIX pabOT, TECTUPOBAHMUS, A
TaKX€  BBITIOJHEHUS  OOy4YalOlMMHCS  WHJIUBUAYAJIbHBIX 3aJaHUM, MPOEKTOB,
ucciieoBanuil. Pe3ynbTarsl 00ydeHUs: ONpEAeIIsioT, UTO 00yUaroIIuecs 10KHbI 3HATh,
MMOHKUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUHN U3YUYEHUS TUCIUIUINHBI.

Jnst dbopmupoBaHusi, KOHTPOJS W OIEHKH PE3yJIbTaTOB OCBOCHUS Y4eOHOM
JUCHUIUINHBL UCIOJb3YETCSI CHCTEMA OILICHOYHBIX MEPOIPUATHH, MPEICTABISIONIAS
co00l KOMIUIEKC yUeOHBIX MEPONPHUITHI, COTJIACOBAaHHBIX C pe3yJbTaTaMU 00yUYEHUS U
chopmynupoBadHbix ¢ yaetoM @I'OC COO (npeameTHbIie pe3yabTaThl O TUCHUTIINHE)
u ®I'OC CIIO.

OK/IT | Moayas/Pa3nen/Te Tunbl OEHOYHBIX
Ne Pe3yabTar 00yuyenust .
K Ma MEpPONPUATHH
| | OcHOBHOE coepKkaHue
1 ®opMyTHPOBATH
Paznen 1. OcHoBBI pMYy-THPp
0a3oBble MOHATHS H
CTPOeHMNsI BellecTBa
3aKOHbI XUMMU
1.1 | OK 01 |Crpoenue atomoB  |COCTaBIISITh 1. Tect «CTpoeHue aToMOB
XUMUYECKUX XUMHUYECKUE (POPMYIIbI | XUMHUUECKHUX JIEMEHTOB H
DJIEMEHTOB U COCMHECHUH B IPUPOAA XUMUYECKOU
nmpupojia COOTBETCTBHH CO CBSI3I.

XUMHUYECKOU CBA3U |CTEIICHBIO OKUCIECHUS |2. 3aj1a4yy Ha COCTABJICHUE
XUMHYECKHIX XUMUYECKUX HOpMYT
AJIEMEHTOB, UCXOJS U3 |IByXaTOMHBIX COCTMHEHUN
BAJICHTHOCTH U (okcumoB, Cynb(pumoB,
ANEKTPOOTPULIATENBHO [TUIPUIOB U T.IL.).

CTH 3. 3aganug Ha
HCIIOJIb30BaHUE XUMHUYECKOU
CHMBOJIMKH Y Ha3BaHHUH




OK/I1

Moayas/Pa3znen/Te
Ma

Pe3yabTar 00yueHnust

Tunsl olleHOYHBIX
MeponpUsTHI

COE€IMHEHUHN 1O
HOMEHKJIaType
MEXKTyHapOIHOTO COI03a
TEOPETUYECKOU U
MPUKIAJHON XUMUU U
TPUBHAIBHBIX HA3BAHUM JJIs1
COCTaBJICHUS] XUMHYECKHX
bopMyI1 TByXaTOMHBIX
COEIMHEHUI (OKCHUIOB,
CyJbPUA0B, TUAPUIOB U T.II.)
U JPYTUX HEOPTaHUUYECKUX
COE€INMHEHUN OTAEILHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Tepnoanueckuii
3aKOH M TabnuIa
JI.1. MennaeneeBa

XapakTepu3oBaTh
XHMHUYECKHUE
AJIEMEHTHI B
COOTBETCTBHUHM C UX
MOJIO)KEHUEM B
MIEPUOINYECKON
CHUCTEME XUMHYCCKUX
sanemeHToB [[.1.
Menneneena

1. Tect «MeTtanandeckue /
HEMETAJJIMYECKUE CBOMCTRBA,
AIEKTPOOTPULIATEILHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYCCKHUX DJIEMECHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MTOJI0KEHHEM B
NEPUOANYECKON CUCTEME
XUMHYECKHUX 3aemeHToB 1. 1.
MenaeneeBay.

2. ITpakTryeckue 3aaHus Ha
YCTaHOBJICHUE CBSI3U MEXKIY
CTPOEHHUEM aTOMOB
XHUMHYECKHUX DJIEMEHTOB U
NEePUOANYECKUM U3MEHEHUEM
CBOMCTB XMMHUYECKHUX
3JIEMEHTOB U UX COCOUHCHUMN
B COOTBETCTBHUH C
TIOJIOKEHUEM
[lepnoanueckon cucTteme.

3. IIpakTuko-
OPUEHTUPOBAHHBIC




OK/I1

Moayas/Pa3znen/Te
Ma

Pe3yabTar 00yueHnust

Tunsl olleHOYHBIX
MeponpUsTHI

TEOPETUYCCKHE 3aJ]aHUs Ha
XapaKkTepu3aluio
XAMUYECKHUX 3JICMCHTOB:
«Merammueckue /
HEMETaJIJIMYEeCKHUE CBOMCTBA,
AJEKTPOOTPUIIATEIBLHOCTD U
CPOJCTBO K AJIEKTPOHY
XHUMHYECKHX AJICMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
IIOJIO)KCHUEM B
NIEPUOANYECKON CUCTEME
XAMUYECKHX IJICMCHTOB
J.1. MenneneeBa»

Pasznea 2.
XUMH4YecKue
peakiuu

Xapakrepu30oBaTh
TUNBI XUMHYECKUX
peakuuii

KourpoJuabHas padora
«CTpoeHue BelecTBa "
XHMHYECKHE PeaKIun»

2.1

OK 01
OK 04

Tunel XUMHYECKUX
peakiui

CocTaBIsITh peakiuu
COCJIMHCHMUS,
paslioKeHus, 0OMeHa,
3aMeIeHH,
OKHMCJINUTEILHO-
BOCCTaHOBMTEJIbHEIE
peakuu

1. 3amaun Ha cOCTaBJICHUE
YPAaBHEHUN pEAKLIUM:

— COEMHEHNS, 3aMEICHHUS,
pazyioxeHusi, 0OMeHa;

— OKUCIIUTEIIbHO-
BOCCTAHOBUTEIbHBIX
peakiuii ¢ UCOJIb30BAHUEM
METO/a JIEKTPOHHOTO
Oananca.

2. 3ajayu Ha pacyeT MacChl
BEIlECTBA UM 00BEMA

ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
Ui 00bEMY OJTHOTO U3
Y4acTBYIOIIHUX B pEeaKIuu
BEILIECTB; PaCYCThI

Macchl (00b€Ma, KOTMIeCcTBa
BEILIECTBA) MPOYKTOB
peakIuu, eCciu OJIHO U3




OK/IT | Moayas/Pa3nen/Te THNBI OEHOYHBIX
Ne Pe3yabTar 00yueHnust .
K Ma MepoNnpusiTHi
BEIIECTB UMEET MTPUMECHU
2.2 Qnexktponautuueckas |CocTaBiIsTh 1. 3ajanus Ha COCTaBJICHUE
JUCCOLIMALIMS U ypaBHEHUS MOJIEKYJIIPHBIX U MOHHBIX
MOHHBIA 0OMEH XUMHUYECKUX PEAKINH |peaKIuil C yYaCTUEM KHUCIIOT,
HOHHOTr0 oOMeHa ¢ OCHOBaHUM U COJIEH,
y4acTUEM YCTaHOBJICHUE U3MEHECHUS
HEOPTaHUYECKUX KHCJIOTHOCTHU CPEIbI
BEIIIECTB 2. JIabopatopHas paboTa
"TUnbl XMMAYECKUX
peakuuii”
3 Pa3znea 3. Ctpoenne UcciaenoBars KonTpoabnas padora
U CBOMCTBA cTpoeHue U cBoiicTBa |«CBoiicTBA
HEOPraHMYeCKUX |HeOPraHUuYeCKHuX HEOPraHM4eCKHUX BellecTB)
BelllecTB BellecTB
3.1 | OK 01 |Knaccudukanms, Knaccupunmposates  |1. Tect «Homenknatypa u
IK.. HOMEHKJIaTypa U HEOPTaHUYECKUE Ha3BaHUE HEOPTaHUYECKUX
CTpPOCHHE BEIIIECTBA B BEILIECTB UCXOJIS U3 UX
HEOPTaHUYECKUX COOTBETCTBUHM C UX XUMUYECKOUN (OpMYJIbI WU
BEILIECTB CTPOCHUEM COCTaBJICHUE XUMHUYECKOMN

(bopMyIIBI UCXOISI U3
Ha3BaHUs BELIECTBA 110
MEXKIYHAPOIHOW WU
TPUBHAIBHOU
HOMEHKJIAType».

2. 3apa4m Ha pacyer
MacCOBOM 1011 (Macchl)
XUMHUUYECKOTO 3JIEMEHTA
(coenuHeHus1) B MOJIEKYJIE
(cMmecn).

3. IlpakTryeckue 3agaHus 1o
KJ1accuuKanuu,
HOMEHKJIaType U
XUMUYECKUM (hopmyTiam
HEOPTraHUYECKUX BEILIECTB
Pa3JIMYHbBIX KJIACCOB.

4. IlpakTUuecKkue 3a1aHus Ha
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ONPEAECTICHUE XUMHUUYECKON
AKTUBHOCTH BEIIECTB B
3aBHCHUMOCTH BHJa
XHMHYECKOM CBS3U U THIIA
KPUCTAINYECKOW PEIIETKU
3.2 | OK 01 |®Dusuko-xummudeckue|yY cTaHaBINBATh 1. Tect «OcobenHocTH
OK 02 |cBoiicTBa 3aBUCUMOCTb (PU3HKO- |XUMHUYECKHX CBOMCTB
[IK... |HeopraHuueckux XUMHYECKMX CBOMCTB |OKCHJIOB, KUCIOT,
BEIICCTB HEOPTaHUYECKUX OCHOBaHUM, aM(pOTEPHBIX

BEIIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJL, a
TAaKXX€ THUIA
KPUCTAIUINYECKON
pELIEeTKH

TUAPOKCUIOB U COJIEMN».

2. 3ajaHus Ha COCTABJICHUE
YPaBHEHMU XUMUYECKHUX
peaKuui ¢ y4acTueM
IPOCTBIX U CIOKHBIX
HEOPTaHUYECKHUX BEIIECTB:
OKCHJIOB METAJLIOB,
HEMETAJUIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(}OTEPHBIX TUIPOKCHUIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTepU3yOLIUX UX
CBOMCTBa U CIIOCOOBI

MOy YEHUS.
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3. IlpakTuko-
OPHEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHUS HA
CBOKCTBA U NOJIyYEHUE
HEOPTraHUYECKUX BELIECTB
3.3 |OK 01 |HUnentuduxarus HccnenoBatb 1. IIpaktuko-
OK 02 |Heopranmyeckux Ka4yeCTBCHHBIE OPUEHTUPOBAHHBIC 3aJaHUA
OK 04 |[BemiecTB peakuuu 10 COCTaBJICHUIO
HEOPTraHUYECKUX XUMHYECKUX PEAKIIUN C
BEILIECTB y4aCTHEM HEOPTaHUUYECKHUX
BEILECTB, UCIOJIb3yEMBIX JIJIS
UX UJICHTU(DUKAIUY.
2.JIabopaTopHas padora:
“Unentudukarus
HEOPraHUYECKUX BEIIECTB
4 Paszpnen 4. Crpoenune Ucciaenosarn KourpoJuabHas padora
U CBOMCTBA cTpoeHue U cBoiicTBa |[«CTpoeHUe U CBOMCTBA
OPraHHYeCcKHX OPraHHYeCcKHX OPraHMYeCKUX BelleCTB
BeLeCTB BeLeCTB
4.1 | OK 01l |[Knaccudukanmus, Knaccudummposare  |1. 3amanust Ha cocTaBiIeHUE
[IK... |cTpoeHue u OpPraHUYECKHUE Ha3BaHUN OPraHUYECKUX
HOMEHKJIaTypa BEILIECTBA B COCIMHECHUH M0 TPUBUAJIBHON
OpraHUYeCKUX COOTBETCTBHH C UX WM MEXTyHapOIHOM
BEIIECTB CTpOEHUEM CUCTEMAaTUYECKON
HOMEHKJIaType.

2. 3ajaHus Ha COCTABJIEHUE
MOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYyJT
OpraHMYECKUX BEILIECTB
OT/ICJIbHBIX KJIACCOB.

3. 3amaun Ha ONIPEACIIECHUE
npocTeiei Gopmybl
OPraHUYECKON MOJIEKYJIBI,
UCXO/ISl U3 BJIEMEHTHOTO
coctaBa (B %)




OK/I1

Monyas/Paznen/Te
Ma

Pe3yabTar 00yueHnust

Tunsl olleHOYHBIX
MeponpUsTHI

4.2

OK 01
OK 02
OK 04

CBoiicTBa
OPTaHUYECKUX
COCJIMHECHUH

YcraHaBiauBaTh
3aBUCUMOCTH (hU3UKO-
XUMHYECKUX CBOMCTB
OPTraHUYECKUX
BEIIECTB OT CTPOCHUS
MOJIEKYJI

1. 3aganus Ha coCcTaBICHUE
YPaBHEHUM XUMHUUYECKUX
peaKLMil ¢ ydacTHeM
OpraHUYECKUX BEIIECTB HA
OCHOBAHHMH MX COCTaBa U
CTPOCHMUSI.

2. 3a1aHus Ha COCTaBJICHUE
YpPaBHEHUM XUMHUUYECKUX
peaKLMi, UIUTIOCTPUPYIOLINUX
XHUMHYSCKHE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS TaHHBIX
pEaKIMI U TEHETUYECKOU
CBSI3M OPraHUYECKUX
BEIIIECTB Pa3HbIX KJIACCOB.
3. PacueTHbIe 3a71a9H I10
YPaBHECHUSAM PEAKIIUH C
y4aCTHUEM OPTaHUYECKUX
BCIIIECTB.

4. JTabopaTopHas pabota
“IIpeBpaiieHus
OPTaHUYECKHUX BEIIECTB MPU
HarpeBaHuM"

4.3

OK 01
OK 02
OK 04
IK...

W nentndukarus
OPTaHUYECKUX
BEIIECTB, UX
3HAYCHHE U
IPUMEHEHHE B
OBITOBOM U
MPOU3BOACTBEHHOMN
eI TEILHOCTH
YeJI0BeKa

Hccnenosath
Ka4eCTBCHHBIE
peaKIuu
OpTraHUYECKUX
COeIMHEHUN
OTJIEJIbHBIX KJIaCCOB

1.ITpaktuko-
OPHECHTUPOBAHHBIC 3a/IaHHS
110 COCTABJICHHIO
XAMUYECKUX PEAKIIAN C
Y4aCTHEM OPTaHUYECKHUX
BEIIECTB, B T.4.
UCIIOJIB3yEeMBIX JIJIS UX
upeHTUUKAINK B OBITY U
IIPOMBIIIJICHHOCTH.
2.JlabopaTopHas pabora:
“Unentudukarus
OPraHUYECKUX COCAMHEHUN
OTIEJILHBIX KJIAaCCOB”
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5 Pasnea 5. XapakTepu30oBaTh
Kuneruyeckue n  |BJMSIHHE PA3JIUYHBIX
TepMOAUHAMMYECK |(paKTOpOB Ha
He 3aKOHOMEPHOCTH [pABHOBeECHE H
NPOTEKAHUS CKOpPOCThH
XHUMHYECKHUX XUMHYECKHUX
peakuui peakuuit
5 |OKO01 |CkopocTh XapakTepu3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |xuMuueckux BIIMSIHUE TEOPETUYECKUE 3a1aHUs Ha
peaKkui. KOHIIEHTpaluu aHanu3 (hakTopoB,
XUMHUYECKOE pearupyromux BIIMAIOLIMX HA U3BMEHEHUE
paBHOBECHE BEILIECTB U CKOPOCTH XUMHUYECKOU
TeMrepaTyphl Ha peakiuu. [IpakTuko-
CKOPOCTh XMMUYECKUX |OPUEHTUPOBAHHBIC 3a1aHUS
peakiui Ha MMPUMEHEHUE MTPUHIIUTIA
XapakTepu3oBaTh Jle-1llaTenbe mis
BIIMSIHUE U3MEHEHUS |HAXOXIEHUS HANpPABJICHUS
KOHIIEHTpaIuu CMEILIEHHS PABHOBECHUS
BEILIECTB, PEAKLIUH XUMHUYECKON peakluu v
Cpe/ibl U TeMIepaTyphl |[aHaIn3 (PaKTOPOB,
Ha CMEIICHUE BIIUSIONIUX HA CMEIICHUE
XUMHUYECKOTO XUMUYECKOTO PaBHOBECHS
paBHOBECHS
6 HUccaenoBarts
Paspean 6. HCTHHHBIC PACTBOPBI
PactBOpHBI ¢ 32IaHHBIMHU
XapPaKTePUCTUKAMH
6.1 | OKO01 |[Tonsitue o Paznuyath uctunnbie |1. 3agaun HAa IPUTOTOBIIECHUE
OK 02 |pacTBOpax pPacTBOPHI pacTBOPOB.
IIK ... 2. [IpakTuko-

OPUEHTUPOBAHHBIC
pacyeTHbIE 3a/1aHUS Ha
JACTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
MPOU3BOJACTBEHHOU
JNEATENbHOCTH YEJIOBEKA
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6.2 | OKO01 |HccnenoBanue Uccnenosath pusuko- |JlabopaTopHas padbota
OK 04 |cBOWCTB pacTBOpPOB |XUMHUYECKHE CBOMCTBA |“IIpuroroBneHne pactBOpoB”
VMCTUHHBIX PACTBOPOB
Il | IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COJePKaHUE (COoAepKAHUE TPUKJIATHOTO
MOIYJIs1)

7 Pa3zgen 7. OuenuBarthb 3amura Keiica (¢ yueTom
Xumus B ObITY I [IIOCJICACTBUS Oynyurei
NPOU3BOJACTBEHHOM [OBITOBOI H npo¢eccuoHANbHOMN
AesITeJIbHOCTH NPON3BOJCTBEHHOI |1eSITeJIbHOCTH)

YyeJl0BeKa AeSITeJIbHOCTH
YeJI0BeKa ¢ Mo3uIui
IKOJIOTHYeCKOMN
0e30macHOCTH
OK 01 |Xwumus B ObITY H OueHuBaTh Keiic (c yuerom Oyaymeit
OK 02 |mpou3BOACTBEHHOM |MOCIEACTBUS OBITOBOM |TpOdecCHOHATBHON
OK 04 |medarernrHOCTH Y TIPOU3BOJICTBEHHON |I€SITEIILHOCTH)
OK 07 |gemoBeka NESITENbHOCTHA Bo3MoOKHBIE TEMEI KENCOB:

YeJIOBEKA C MMO3UIIUN
HKOJIOTHYECKOU
0€30MaCHOCTH

1. IToTennenune kinmara u
BBICBOOOKICHUE Ta30BBIX
TUAPATOB CO JIHA OKEaHa.

2. bBynymume marepuansl Jis
aBua-, MalINHO- U
pUOOPOCTPOCHUS.

3. HoBsle maTepuansl 1iist
COJIHEYHBIX OaTapen.

4. JIekapcTBa Ha OCHOBE
PACTUTENBHBIX TPETIapaToOB




