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1. OBIIAS XAPAKTEPUCTUKA PABOYEM IIPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCHUILIMHBI «XUMUS»

1.1. MecTo IMCUMIUVIMHBI B CTPYKTYpe OCHOBHOH mNpodecCMOHAIBHOM
o0pa3oBaTeJIbHOM MPOIPAMMBI
O61eo6pazoBatenbHasd nucuumauHa OY 1 10 Xumus usyyaercs Ha 6a30BOM YpOBHE B
0011e00pazoBaTeIbHOM IUKJIE YYEOHOIO MJIaHa OCHOBHOM MpodeccuoHanbHON
oOpazoBaTenbHO# porpamMMsl 1o crienuanbHocTy 09.02.07 Undopmannonnbie
CHCTEMBbI U MPOrpaMMHPOBaHUE

TpynoeMKoCTh NTUCIUIUIMHBI «XUMUS» Ha 0a30BOM YpOBHE COCTaBjseT 72 yaca,
U3 KOTOphIX 64 uvaca — 0a3oBblii MOAyNb (6 pa3naenoB) U 8 4acoB — MPUKIATHOM
Moaynab (1 paszgen), BKIIOYAKOIMIMN TPAKTUKO-OPUEHTUPOBAHHOE  COJEpPKaHHE
KOHKPETHOM CHEIUaIbHOCTH.

[TpuknanHoii Moayib BKIOYAeT OAWH paszzaen. Paspen 7 «Xumusi B OBITY H
IPOU3BOJICTBEHHOM JICSITEIHPHOCTH YEJIOBEKa» Peaiu3yeTcs I BCEX CIEIHATbHOCTEH
Ha Marepuaje KEWCOB, CBA3AaHHBIX C JKOJOTHYECKOW O€30MacHOCTBI0O U OILICHKOU
MOCJICICTBUN OBITOBOM M MPOU3BOJICTBEHHOW IEATEIBHOCTH, MO OTpaCisiM OyayIiei
npodeccuoHaIbHON IeITeTFHOCTH 00yYatoIInXCsl.

[lepuon  oOyueHus W pacmpelnelieHHe IO  CEeMecTpaM  OIpeAeliseT
oOpa3oBaTreibHasi OpraHu3alus CaMOCTOATEIbHO, C YYETOM JIOTHKU (HOPMHUPOBAHUS
OPEeIMETHBIX  PEe3ylbTaToB, OOMMX ©  NPOPECCHOHAIBHBIX  KOMIIETEHIIHH,
MEXIPEIMETHBIX CBSI3€d C JPYrUMU JAUCIHUIUIMHAMHU 0011e00pa30BaTebHOTO U
obmenpodhecCHOHAIIBHOTO IIUKIIOB YYeOHOTO TIIaHa.

1.2. Ileu 1 muIaHMpyeMble pe3yJibTaThl 0CBOCHHS TUCHUIIINHBI

1.2.1. llean v 3aga4M TUCHUILIMHBI

DOopMUPOBAHUE Yy CTYJIEHTOB IIPEICTABIECHHUS O XMMHUYECKOM COCTABJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA KaK OCHOBBI MPUHSITHUS PEIICHUN B KU3HEHHBIX
Y MIPOU3BOJICTBEHHBIX CUTYaIIMSIX, OTBETCTBEHHOI'O MOBEACHUS B IPUPOIHON cperie.

3anaun TUCHMILUIUHBI:

1) chopmupoBaTh MNOHMMaHHE 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYECKUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOWIEH Cpelie, UETOCTHOM HAaydYHOW KapTHHBI MHUpA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTHh YMEHHS COCTaBJIATh (POPMYJIBI HEOPTAHMYECKHX M OPTraHUYECKUX
BEILIECTB, YPABHEHUS XUMUYECKUX PEAKIUMN, OOBACHATH UX CMBICI, UHTEPIIPETUPOBATH
PEe3YyAbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) cdopmupoBaTh  HaBBIKM  MPOBEICHHS  MPOCTEHUIIUX  XUMHUUYECKUX
AKCHEPUMEHTAIbHBIX  HCCJIENOBAaHUW €  COOJIOJICHHEM TpaBuUi  0OE€30MacHOro
oOpallieHusl ¢ BEUIECTBAMH U JIaOOPAaTOPHBIM 000PYIOBAHUEM;



4) pa3BUTh yMEHHUS MCHOJb30BaTh MH(OPMALMI0O XMMUYECKOIO XapakTepa Hu3
Pa3IM4YHBIX HICTOYHUKOB;

5) chopMupoBaTh YMEHMS MPOTHO3UPOBATH MOCIEACTBUS CBOCH NEATENBHOCTU U
XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTUKEHUN XUMHUYECKOW HAyKH U
TEXHOJIOTUH ISl pa3BUTHUS COLIMAIIBHON U TPOU3BOJICTBEHHOM cep.



1.2.2. Iliianupyembie pe3y/ibTaThl OCBOCHHUS 001eo0pa3oBaTe/ibHON AMCUMILIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO n

Ha ocHOBe PI'OC COO

Koa n I[liianupyembie pe3yJbTaThl OCBOCHUS TUCUUILIUHBI
HaAauMEHOBaH
e
(popmupyem
BIX O6mme?! JlucuMnInHAPHbIE?
KOMIIETEHIIA
"

OK 01. B yacTu TPy10BOro BOCIUTAHUSA: - BJIIQJAETh CHUCTEMOM XMMHUYECKUX 3HAHWM, KOTOpas BKJIIOYAET:

Bri6upats -  TOTOBHOCTh K TpPyAYy, OCO3HAHHE | OCHOBOIOJIATAIOIINE TOHATHS (XUMHUUYECKUU DIIEMEHT, aToM,

CIIOCOOBI IIEHHOCTH MacTepPCTBa, TPYIO0JIIO0UE; 9JIEKTPOHHAss 000JI0YKa atoma, S-, p-, d-3JIEKTPOHHBIE OpOUTAIIN

pelieHus - TOTOBHOCTh K AaKTHUBHOM JEITEIbHOCTH | aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, JIEKTPOOTPULIATEIBHOCTb,

3aja4 TEXHOJIOTUYECKOU u COLMAJIbHOM | CTETIEHb OKHUCIICHUS, XUMHUYECKasl CBS3b, MOJIb, MOJISIPHASI Macca,

npodeccroHa | HarpaBJIeHHOCTH, CIIOCOOHOCTH | MOJISIPDHBIM ~ 00BbEM,  YIVIEPOAHBIM  CKeleT, (QyHKIMOHATbHAS

JILHOM VHULIUUPOBATH, IJIAHUPOBATH Y | TPYyNIIa, PagvKal, WU30MEpPHs, HU30MEpbI, T'OMOJIOTUYECKUN PSI,

JICITEIBHOCT | CAMOCTOSITEIILHO BBITIOJIHATH TAKyIO | TOMOJIOTH, YIJIEBOJOPOJbI, KHCJIOPOJ- M  a30TCOJEpKaIIne

u JICSITEIbHOCTD; COeMHEHNs, OWOJOTMYECKH aKTHBHBIE BellecTBa (yrJeBOIbI,

NPUMEHUTENb |-  HWHTEepeC K  pa3iaudHbiM  cdepam | )Kupbl, OCJIKH), MOHOMEp, IOJMMEpP, CTPYKTYpHOE 3BEHO,

HO K npodeccroHaIbHOMN JAeATeIbHOCTH, BBICOKOMOJICKYJISIDHBIE COCIMHEHUSA, KPUCTAIUIMYECKAs] PEIIETKA,

pazinyHbiM | OBJIageHue YHHBEPCAJIbHBIMHM | TUIIBI XUMUYECKUX peaKui (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE,

KOHTEKCTaM | y4eOHbIMH MO3HABATEJbHBIMH | 9K30-U IHIOTEPMUUECKUE, PEaKIMd MOHHOrO OOMEHa), pacTBOp,
JIeCTBUSIMMU BJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, BIIEKTPOJIMTUYECKAS
a) 0a3oBbIe JIOTHYeCKHe AeiiCTBUS . JYccoLyanus, OKMCIIUTEb, BOCCTAHOBUTEJIb, CKOPOCTh
- CaMOCTOSITEIbHO  (HOPMYJHUPOBATh U | XUMHUYECKOW pEaKIMu, XHMHYECKOE paBHOBECHE), TEOPUH U




aKTyaJIM3UPOBATH
paccMaTrpuBaTh €€ BCECTOPOHHE;
- YCTaHABIWBATh CYIIECCTBEHHBIN MpPHU3HAK
WITH OCHOBaHHSI TSI CpaBHCHHUS,
KJaccudukauu u 006001eHus;

- OTIPEICINIATH IENH e TEIIBHOCTH, 3a/1aBaTh
napaMeTphbl ¥ KPUTEPUU UX JTOCTHIKCHHUS;

- BBISIBJISTH 3aKOHOMEPHOCTH "
TIPOTHUBOPCUHSI B paccMaTpHBAEMBIX
SIBJICHUSX;

- BHOCUTH KOPPEKTHUBBI B JI€ATCIHHOCTD,
OIICHMBATh  COOTBETCTBUEC  PE3YJIHTATOB
IeJsIM, OIICHWBATh PHCKH  ITOCJICICTBHM
TEeSTSILHOCTH;

- pa3BUBaTh KpPEAaTUBHOE MBINUICHHE TPU
peIIeHNH )KU3HEHHBIX TTPO0JIeM

npoliiemy,

0) 0azoBbIe HCCIe0BaATeIbCKHe
JeHCTBUS:
- BJIAJICTh HaBBIKAMH y4eOHO-
HCCIIE10BAaTEILCKON u MIPOEKTHOMN
NESATEIBHOCTH, HaBBIKAMU  pa3pelieHUs
npo0iem;

- BBISIBJIATH IPUYUHHO-CJIECTBEHHBIE CBS3U
U aKTyallu3upoBaTh 3a7ady, BbIJIBUTATh
TUIIOTE3y €€  pELICHUs, HaxXOJUTh
apryMEeHTBl JUIsl J0KAa3aTelIbCTBA CBOMX
YTBEP)KJICHUM, 3aJaBaTh IapaMeTpbl W
KPUTEPUU PELICHUS;

- AQHAIM3UPOBATh TIOJIYYEHHBIE B XOJE

3aKOHBI (TEOpUSI XMMUYECKOTO CTPOCHUSI OPraHUYECKUX BEIIECTB
A.M. byrtnepoBa, TeOpUs SJICKTPOJIUTUYUECKOM JTHCCOLMALINH,
nepuoanyeckui 3axkoH .M. MenneneeBa, 3aKkOH COXpaHEHHS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK  XHUMHH,
(baKTOJIOTMYECKUE CBEACHHUS O CBOWMCTBAX, COCTABE, MOJTYUYEHUH U
0€30MacHOM HCIOJIb30BAHUM BAXKHEUIIIUX HEOPTaHUYECKUX W
OpraHUYeCKUX BEIIECTB B OBITY M MPAKTHYECKON NEATCIbHOCTH
YeJI0BEKA;

- YMETh BBISBIISITh XapaKTEPHbIE MNPU3HAKKM U B3aUMOCBS3b
W3YUYECHHBIX TOHATHUH, MPUMEHATh COOTBETCTBYIOIIUE TOHSTHUS

npu OIMMCaHUU CTPOCHUA U CBOMCTB HCOPTaHUYCCKUX U
OpPraHUYCCKHUX BCIICCTB u ux HpeBpameHHﬁ; BBIABIIATH
B3aUMOCBA3b XUMHYCCKHNX 3HaHUM C IIOHATHUAMU u

MIPEJICTABICHUSIMU JIPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;
- YMETh HCMOJIb30BaTh HAMMEHOBAHUSI XMMUUYECKUX COCIIMHEHUU
MEXKIYHAPOIHOTO COI03a TEOPETUUECKON U MPUKIATHON XUMHUHU U
TPUBHUAJIbHBIC HA3BAHUS BAXKHEHIINX BEUIECTB (3TUJICH, allETUIICH,
rmnepuH, ¢eHon, GopMaabIAeTrua, YKCYCHas KHCIIOTa, TIIHIUH,
yrapHblii ra3, YIJIEKUCIbIM Ta3, aMMHUAaK, TalleHas W3BECTh,
HeralleHasi HW3BeCTh, MUTbEBasg COJa U JPYTrUX), COCTABIATH
dbopMyJIbI HEOPTaHUYECKUX U OPTraHUYCCKUX BEIIECTB, YpPaBHEHUS
XUMHUYECKUX PEaKIUi, OOBACHATH HX CMBICI; IOATBEPKIATh
XapaKTEepHBIE XUMHYECKHE CBOMCTBa BCILICCTB
COOTBETCTBYIOIIMMHU 3KCIEPUMEHTAMH W 3aMUCSIMH YPABHEHHI
XUMHUYECKUX PEaKIUM;

-  yMEThb  YCTAaHABIMWBATh  MPUHAICKHOCTh  HM3YUYECHHBIX
HEOPTraHWYECKUX M OPraHMYECKUX BEIIECTB K OINPEACICHHBIM
KJIacCaM U TPyINNaM COCAUHEHWI, XapaKTE€PU30BaTh UX COCTaB U
BOKHEUIIIME CBOMCTBA; OMPEAECISITh BHUJIBI XUMHYECKHUX CBSI3EH




peleHns 3a4a4u pe3yJIbTaTbl, KPUTHYECKU

OLICHUBATH 10,4 JIOCTOBEPHOCTD,
MPOTHO3UPOBATh HW3MEHEHHWE B  HOBBIX
YCJIOBUSAX;

-  yMeTb  MEPEHOCUTh  3HAHUSI B

MO3HABATEILHYIO U MPAKTUYECKYIO 00JIaCTH
JKU3HEACATCIILHOCTH;

- YMETb UHTETPUPOBATH 3HAHUSA U3 PA3HBIX
pEeAMETHBIX 00J1acTeH;

- BBIIBUTaThb HOBBIE HJIEH, MpPEAIararhb
OPUTMHAIBHBIE TTOAXOAbI U PEIICHUS;

- CIIOCOOHOCTB MX MCIIOJIb30BaHUS B
IT03HABATEJILHOW U COLMAIbHOMN MTPAKTHUKE

(koBaJIeHTHAasl, HWOHHAs, MeTaJIMYecKas,
KPUCTAJUIMYECKUX  PEIICTOK  BEIIECTB;
XUMHYECKUE PEAKINH;

- chopMupoBaTh MPEACTABICHUSI: O XUMMUUYECKOM COCTaBISIONIEH
€CTECTBEHHOHAYYHON KapTUHBI MHPA, POJIM XMMHUU B MO3HAHUU
SBJICHUN TMPUPOJBI, B (POPMHUPOBAHUU MBIIIJICHUS U KYJIBTYPhI
JUYHOCTH, €€ (PYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM ISt
pelieHns: MPaKTUUECKUX 3ajlad M IKOJOTUYECKH OOOCHOBAaHHOTO
OTHOIIEHHUS K CBOEMY 3/I0POBBIO M IPUPOJTHOM CpEIE;

- YMEThb HPOBOJUTH PACUYETHl MO XUMHUUYECKUM (PopMysiaM H

BOJIOPOJIHASA), THIIbI
KJacCU(ULIUPOBATH

YPaBHCHUAM XUMHYCCKHNX pCaKIII/Iﬁ C HCITIOJIB30BAHUECM
(1)I/IBI/I‘ICCKI/IX BCJIIMYHNH, XAPAKTCPUIYIOIIUX BCIICCTBA C
KOJIMYECTBECHHOM CTOPOHBI: MacCcChlI, o0beMa (HOpMaHBHBIG

YCJIOBI/IH) Ta30B, KOJIHYCCTBA BCHICCTBA, MCIIOJIB30BaTh CUCTCMHBIC
XUMHUYCCKUC 3HAHUA JId TIPpUHATHUA peH.IGHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHUTyalUAX, CBA3AHHBIX C BCHOICCTBAMU W HX
IMPUMCHCHUEM

OK 02.
Hcnone3oBar
b
COBPEMEHHBI
€ CpeACcTBa
MIOWCKA,
aHanu3a u
WHTEpIpeTaIl
uu
uH(bOopMaIuu
u

B o0J1acTH
MO3HAHUA:

- chOpMHUPOBAaHHOCTh  MHPOBO33PEHHS,
COOTBETCTBYIOIIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOU
NpakTUKH, OCHOBAHHOTO Ha  JMajore
KyJIbTYp, CIHOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIHTYPHOM MHPE;

IHEHHOCTH HAYYHOI O

- COBEpPUICHCTBOBAHWE  A3BIKOBOW W
YUTATEIBbCKOW KYJIBTYpPhl Kak CpeACTBa
B3aUMOJICCTBUA  MEXIYy  JIIOABMH U

- YMCTHb IINIAHUPOBATb W BBIIIOJHATH XUMHWYECKUMN OKCIICPUMCHT

(mpeBpallleHUs] OpPraHUYECKUX BEIIECTB IIPU  HArpeBaHUU,
IIOJIyYCHUE O3TUJIIEHA M H3YyYEHUE €r0 CBOWCTB, KauyE€CTBCHHBIC
peaKkuMu Ha  ajupJIerujbl, Kpaxmajl, YKCYCHYK  KHUCIOTY;

JieHaTypalus 0eJIKOB IPU HATPEBAHUH, IIBETHBIC PEAKITUN OEITKOB;
MPOBOJUTH PEAKIIMYA UOHHOTO 0OMEHa, ONPEIEISITh CPETy BOJTHBIX
pPacTBOpPOB, Ka4eCTBEHHBIC pEaKIWHu Ha Cyibhar-, kKapOoOHAT- H

XJIOPUJ-aHUOHBI, Ha KaTHOH aMMOHHUS; penaTth
SKCIEPUMEHTAJIbHbIC 3aJaud 1Mo TemMam  "Metamuibl" u
"HemeTtamnpl") B  COOTBETCTBUM C MpaBUIaMU  TEXHHUKHU

Oe3omacHOCTH Tipu OOpaIIeHUH C BEIIECTBAMHU U J1ab0OpaTOPHBIM




uH(popMaImo
HHBIC
TEXHOJIOTUU
1
BBITIOTHCHUS
3aj1a4
npodeccroHa
JIbHOU
JESITEeTLHOCT
"

IMO3HAHHWA MHUpPA,

- OCO3HaHUE LIEHHOCTHU Hay4YHOU
NEATENIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
IPOEKTHYIO u HCCIIEI0OBATEIBCKY IO
NeSATENbHOCTh UHIUBUYAIBHO U B TPYIIIE;
OBaanenne YHHBEpPCAJIbHBIMH
y4eOHbIMU NMO3HABATEJIbLHBIMH
AeCTBUAMM:

B) padoTa ¢ nHpopManueii:

- BJIAJETh HaBBIKAMU MOJTy4SHUS
uHpOpMAIIM M3 HCTOYHUKOB  Pa3HbBIX
TUIIOB, CaMOCTOSITENIbHO  OCYIIECTBIISITh
NOUCK, aHajau3, CUCTEMATH3alHUI U

UHTEPIpETalni0 HHPOPMAINH Pa3TUIHBIX
BUIOB U ()OPM TIPEICTABICHUS;
- co3daBaTh TEKCTHl B
dopmaTax ¢  ydeTrom
uHQopMaMK H  ICJICBOM
BBIOMpas ONTUMAJILHYIO
NPEICTABIICHUS U BU3YAIH3AIIHH;

- OILICHUBATh JTOCTOBEPHOCTb,
JETUTUMHOCTh uHbopMaImy, ee
COOTBETCTBHE TIPaBOBHIM M MOPAIHHO-
ATUYECKUM HOpMaM;

- UCIIOJIb30BaTh cpelncTBa
WH(GOPMAIIMOHHBIX WU KOMMYHUKAIIMOHHBIX
TEXHOJIOTUA B PEIICHUWH KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX ¥ OPTraHU3AI[MOHHBIX
3aad ¢ coOmoeHneM — TpeOOBaHUI

Pa3INYIHbIX
HAa3HAUYCHU A
ayJIuTOpHUH,

(opmy

o00opyZOBaHUEM; MPEACTABIATh  PE3YJbTAaThl  XMUMHYECKOTO
JKCIIEpUMEHTa B (OpMe 3amUCH YpaBHEHHH COOTBETCTBYIOLIUX
peakuuidi u  (GOPMYJIMPOBATH BBIBOJBI HAa OCHOBE 3THUX

pe3yabTaToB,

- YMETh aHATU3UPOBATh XUMHUYECKYIO HHPOPMAIIHIO, TIOTy4aeMYTO
U3 pa3HbIX MCTOYHHUKOB (CPEACTB MaccoBOW HMH(OpMAIWHU, CETh
WuTepHeT u apyrue);

- BJIa/IETh OCHOBHBIMH METOJIaMU HAyYHOT'O MO3HAHUS BEIIECTB U
XUMHUYECKUX SBIICHUHN (HaONIOEeHNE, M3MEPEHHUE, JdKCIIEPUMEHT,
MOJICTTUPOBAHUE);

- YMETh MPOBOAWTH pacUeThl IO XUMHUYECKUM GopMylaM |
YpaBHEHUSIM  XHUMHYECKHX  pPEaKIHid C  HCIOJIb30BaHUEM
GU3NYECKUX  BEJIMYUH,  XapaKTEepPH3YIOIIUX  BEIIeCTBa  C
KOJIMYECTBEHHONH CTOPOHBI: Macchl, oObemMa (HOpMaJbHBIE
YCJIOBHSI) Ta30B, KOJMUECTBA BEIIECTBA; HCIIOIB30BaTh CUCTEMHBIE
XMUMUYECKHE 3HAHMUA ISl TPUHATHS PEUIeHUH B KOHKPETHBIX
KU3HEHHBIX CHUTYyallUsIX, CBS3aHHBIX C BEIIECTBAMH M UX
pUMEHEHUEM




OPrOHOMHUKH, TEXHUKH  O€30MaCHOCTH,
TUTHCHBI, PECYpPCOCOEPEIKCHUSI, TPABOBBIX
u ITHYECKUX HOPM, HOPM
uH(OpMaIMOHHON 0€30MacHOCTH;

- BJIAJICTh HAaBBIKAMH PACIIO3HABAHMSI U
3aIUTHl HKHPOPMaNUU, HHOOPMAITMOHHON
0€30macHOCTH JJUYHOCTH,

OK 04.
O¢pdexTuBHO
B3aMMOJEHUCT
BOBaTh U
paboTaTh B
KOJIJICKTHUBE
U KOMaH/Ie

. TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEIILHOCTU ¥ CAaMOOIPEEIICHUIO;
-OBJIaJICHUE HaBBIKAMHU y4eOHO-
HCCIIEZIOBATEIBCKOM, MPOEKTHOU u
COLIMAJIHOM JIeSITEIbHOCTH;

OBaanenne YHUBEpPCAJTbHBIMHU
KOMMYHUKATHBHBIMH J1eHCTBUSIMU:

0) coBMecTHas 1esITeJIbHOCTh!

- IMOHUMAaTh u HUCIOJIL30BATh
MIPEUMYIIECTBA KOMaHTHOM u
WHIMBUTYaJIbHON PabOTHI;

- MIPUHUMATh e COBMECTHOM
JICSITEIIbHOCTH, OpTraHU30BbIBATH u
KOOPJIMHUPOBATh JICUCTBUSI o ee

JIOCTHIKECHUIO: COCTABJISITh IUIaH JCHCTBUM,
pacupenensTh pojad € Y4ETOM MHEHHH
YYaCTHUKOB 00CyXIaTh pe3ybTaThl
COBMECTHOM padoThI;

- KOOPJIMHUPOBATh M BBIMOJHATH pabOTy B
YCIOBUSIX PEATBHOTO, BHUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aWMOICHCTBUS;

- YMCThH IUNIAHUPOBATb W BBIIIOJHATH XUMHUYCSCKUM SKCIICPUMCHT

(mpeBpamieHusi OpPraHMYECKUX BEUIECTB MpPU  HArpeBaHUH,
MOJIyYEHUE S3TUJICHA W H3YyYEHHE €ro CBOMCTB, Kauy€CTBEHHBIE
peakuuu Ha  albAETHIbl, Kpaxmaj, YKCYCHYK KHCIIOTY;

JeHaTypalus OCJIKOB IIPU HArpeBaHUH, I[BETHBIC PEaKIuU OCIIKOB;
MIPOBOJIUTH PEAKIIMM MOHHOTO OOMEHA, ONPEIEIATh CPEy BOTHBIX
pPacTBOpPOB, KadyeCTBEHHbIC peaklMu Ha Cyib(par-, KapOoOHAT- U

XJIOPUI-aHUOHBI, Ha KaTHOH aMMOHUS; peniaTh
SKCIEPUMEHTAJIbHbIE 33aJaud 1o TeMam  "Metauibl" u
"Hemerannel") B  COOTBETCTBUM C TIpaBWIAMU  TEXHUKHU

0€30macHOCTH TIPU OOpaIlleHuH ¢ BEIIeCTBAMU W J1aOOPaTOPHBIM
o0OpyOBaHUEM;  TIPEACTABIATH  PE3YJbTaThl  XHUMHUYECKOTO
IKCIIEpUMEHTa B (OpMe 3alvCH YpaBHEHHH COOTBETCTBYIOIIUX
peaxiuii 1 GopMyIHpPOBATH BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB
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- OCYHICCTBJIATH IIO3UTHUBHOC
CTPATCIrUM4CCKOC IMOBCACHUC B PA3JIMYHBIX

CUTyallUsX, TMpPOSBIATH TBOPYECTBO M
BOOOpakeHue, ObITh HHUIIMATUBHBIM
OBiaanenne YHHMBEpPCAJIbHBIMH

PeryJsiTHBHbIMH JIefiCTBUSIMH:

') MPUHATHE ce0sl U APYruX JIoAe:

- IPUHUMATh MOTHBBI U aPTYMEHTHI JPYTUX
qOACH  TpM  aHamu3e  pe3yJIbTaToB
NESATEITBHOCTH;

- TIPU3HABaTh CBOC MPABO M IMPaBO JPYTUX
JIFOJIEH Ha OIIHOKHU;

- pa3BMBaTh CIIOCOOHOCTH IIOHUMATh MHP C
MO3UIUU APYTOTr0 YEIOBEKa;

OK 07.
ConelicTBoBa
Thb
COXpaHEHHIO
OKPY’KaroIIe
1 cpenpl,
pecypcocoep
C)KEHHUIO,
MIPUMECHSTH
3HaHUA 00
W3MEHEHUHN
KJIMMaTa,
TIPUHITATIBI
OCpEKIIMBOTO

B o0J1acTH 3K0JI0rH4eCcKOoro

BOCIIUTAHMSA:
- c(OpMUPOBAHHOCTh  DKOJOTHYECKOU
KYJbTYPBI, MOHUMAaHHe BIIUSTHUS

COIMAJIBHO-DKOHOMHMYECKUX ITPOIIECCOB Ha
COCTOSIHUE€ TIPUPOJHOM M  COLMAIBbHOMN
cpeabl, OCO3HaHUE TII00AIIBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIeM;

-  IUIAHUPOBAHHE H  OCYULIECTBIICHUE
JIEUCTBUN B OKPYKAKOIIEH Cpelie HA OCHOBE
3HAHHUS [eJNed YCTOMYMBOIO  pPa3BUTHUA
YEeJIOBEYECTBA;

aKTHUBHOE HETIPUSATHE JICUCTBUH,
NPUHOCAIIUX BPEJ OKPYKAIOIIEH CPEAE;

- chopMUpOBaTh MPEACTABICHUA: O XUMUYECKON COCTaBISIOIIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHpa, POJU XUMHUU B MO3HAHHUH
SBIIGHUUA TPUPOJIbI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JMYHOCTH, €€ (PYHKIIMOHATBHON IPaMOTHOCTH, HEOOXOUMOM st
pElIeHHs] MPaKTUYECKUX 3aJlad U SKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIEHHS K CBOEMY 37I0POBBIO M MPUPOTHOM Cpelie;

- yMeTh COOJII0/aTh TpaBUjia SKOJOTHYECKH IIeJIECO00Pa3HOTO
MOBEJCHUSI B OBITY W TPYIAOBOM JEATEIBHOCTH B IIEJIAX
COXpaHEHUS CBOETO 370POBBS M OKPYKAIOIIEH MPUPOTHON CPEJIbI;
YUUTHIBaTh OMACHOCTh BO3JCHCTBUS Ha JKWUBBIE OpPTaHU3MBI
OTpENEICHHBIX  BEMIECTB, TMOHWMAas  CMBICT  TOKa3aTels
MPEAEIBHON TOMYCTUMON KOHUEHTPALUN
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MPOU3BOACTB | - YMEHUE MIPOTHO3UPOBATH
a, HeOJIaronpusTHbIC HKOJIOTUYECKHUE
3¢ (PEeKTUBHO | MOCTAEACTBUS MpEeANPUHUMAEMBIX
JNEUCTBOBATh | JEUCTBUN, IPEAOTBPALIATH UX;
B - pacuIMpeHHE  OmbITa JAEATEIbHOCTHU
YpE3BBIYANH | SKOJIOTUYECKON HAMPABICHHOCTH;
BIX - OBJIaJICHUE HABBIKAMH Y4eOHO-
CUTYyaLUAX MCCIIEN0BATEIBCKOM, TPOEKTHOU U
COIIMAJIbHOM JICATEIIbHOCTH;
IIK 3.4. - 000CHOBaHUE BHIOOPA METO/IA U CPEJICTB | CDOPMHUPOBAHHOCTh yMEHUSI OOOCHOBBIBATH BBIOOpAa MeETOJa U
HpOBOIII/ITL pagpa60TKI/I IIPOrpaMMHOTO o0Oecrieyeuus. CpPpCaACTB pa3pa6OTKI/I IMporpaMMHOTO oOecrieyeHus IMPUMCHATDH
CPAaBHHUTENBH | _ syapire 0CHOBHBIX METOIOB MOJIyYCHHBIE 3HAHUS [JI1 NPUHATHUS TMPAKTUYECKUX PEIICHUN B
bIM At CPaBHUTEJIBHOI'O aHAJIN3a IPOIPAMMHBIX HMOBCCAHCBHOM AKHIHH.
IIPOTPAMMHBI
X TPOYKTOB IPOJYKTOB U CPEJCTB pa3paboTKu )
1 CPEJICTB - YMEHUE NPOBOJIUTH CPABHUTEIIBHBIN
pa3paGoTku, | AHAI3 IPOTPaMMHBIX NIPOJYKTOB 1
C LIETTBIO IIPOBOJAUTH CPABHUTEIILHBIN aHAJIN3
BBEISIBIICHUsT | CPEACTB pa3pabOTKHU MPOrPaMMHBIX
Hawnyumiero | TPOAYKTOB
pelIeHus
COTJIACHO
KPUTEPUSIM,
ONPENEICHH
bIM
TEXHUYECKUM
3aJaHUEM
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Juctuminaa Xumus HanpasiieHa Ha (popMupoBanue JIMYHOCTHBIX pe3yIbTaToB

JIM4yHOCTHBIE PE3yNbTATHI Kon

JIMYHOCTHBIX
PE3YIBTATOB

Cobmonaromuii ¥ nponaraHAMPYyIOUUMN IpaBuiIa 310pOBOro U 0€30MacHOro 00pasa KU3HH, JIP 9

CIOpTa; MPeayNpekAaoui JT100 MpeoaoeBaIINNA 3aBUCUMOCTH OT aJIKoroJid, Tadaka,

NICUXOAKTHUBHBIX BEIIECTB, Aa3apTHHIX Urp W T.A. COXpaHSIOMMUN TCUXOJIOTHYECKYIO

YCTOWYUBOCTDH B CUTYaTUBHO CJIOKHBIX WJIM CTPEMUTEIHLHO MEHSIOIIUXCS CUTYaLIUSX.

3a00TsIMiics 0 3alIUTe OKPYKAIOIIEH Cpelibl, COOCTBEHHOM U UyXOi 0€301acHOCTH, B TOM JIP 10

guce udpoBoi.

JIeMOHCTpUPYIOIIMI HABBIKM aHAIM3a M MHTEpPHpeTalu WH(QOpMAIMU M3 Pa3TUYHBIX JIP 14

HMCTOYHHMKOB C Y4€TOM HOPMAaTHUBHO-IIPABOBBIX HOPM
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2. CTPYKTYPA U COJAEP) KAHUE OBIIIEOBPA3OBATEJILHOM
JANCHUIIJIMHBI «XUMUWUS»

2.1. O0bemM TUCHMILVIMHBI U BUABI y4e0OHOU padoThl

Bup yyeOHol padoThI O0beMm B yacax
O0bem o0pa3oBaTe/IbHOM MPOrPaMMBbI AW CHUTIIHHBI 72

B T.4

OcHOBHOE cogepKkaHue 64

B T. 4..

TEOpEeTHYECKOE 00yUueHre 30
NpaKTUYECKUE 3aHATHUS 24
abopaToOpHBIC 3aHITHS 10

IIpodeccuoHaTIbHO-OPUEHTHPOBAHHOE COIEPKAHUE

(comepxxaHue MPUKJIATHOTO MOTYJIS) 0
BT. 4..

TEOPETHYECKOE 00yUeHre 2
MPAKTUYECKUE 3aHATUS 4

IIpome:xxkyTounas arrectanus n1uddepeHIIUPOBAHHBINA 3a4eT 2
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2.2. TemaTu4eckuii JIaH U COAEePKAHUE JUCUMUILIMHBI

Dopmupyem
HaumeHnoBaHu Conep:xxanue yue0HOro marepuaJja (0OCHOBHOE U Po¢ecCHOHAIBbHO- ObLe e
. beM bl
e pa3iesioB 1 OPHEHTHPOBAHHOE), TA00PATOPHBIE U MPAKTHYECKHE 3AHATH S, IPUKIATHON
4acoB KOMIIeTeH N
TeM MOAYJIb
U
1 2 3 4

OcHOBHOE cofepKaHue 64
Paznen 1. OcHOBBI CTPOEHUS BelleCTBA 6
Tema 1.1. OcHOBHOE cofepKaHue 4 OK 01
Ctpoenue
ATOMOB Teopernueckoe 00yueHue 2
XUMIHCCKHIX CoBpeMmeHHass MOJenb CTpoeHUs: aromMa. CUMBOJIMYECKHH S3bIK XMUMHUU. XUMUYECKUN
HICMCHTOB M5 rement. DiexkTponHast KoHQHUTyparms atoMa. KiaccHpHKAIHSS XHMHIECKHX JIeMEHTOB
fpupoaa (s-, p-, d-amemenThl). BanmeHTHBIC 37eKTpOHBI. BajieHTHOCTh. DJIEKTPOHHAs MPUPOIA 2
XUMIICCKOH XUMUYECKOU CBSI3U. DJIEKTPOOTPULIATENBHOCTh. BBl XMMUUECKOM CBSI3U (KOBaJIEHTHas,
CBAH WOHHAs, METAJTTHYECKasi, BOAOPOAHAS) U CITIOCOOBI €¢ 00pa30BaHMs

IpakTHyeckue 3aHATHUS 2

Pemenne 3amannii Ha UCHOJIB30BAaHUE XUMHUYECKON CUMBOJIMKH M Ha3BaHUU COCIUHECHHUU

0 HOMEHKJIAType MEXIYHapOJHOIO COK3a TEOPETUYECKOW M MPHUKIATHON XUMHUU H

TPUBUAIBHBIX HA3BAHWM 711 COCTABIICHHWS XUMUYECKUX (HOPMYT JIBYXaTOMHBIX

coennHEeHU (OKCUIOB, CYIb(UIOB, TUAPUAOB WU T.I.) W JPYTHX HEOPTaHUYECKHUX 2

COGI[I/IHGHI/Iﬁ OTACJIbHBIX KJIACCOB.
HpaKTI/I‘-IeCKI/Ie 3aJaHUA Ha YCTAaHOBJICHHUC CBA3HW MCXKAY CTPOCHHUCM aTOMOB XMUMHUYCCKHX
OJICMCHTOB H IICPHOINYCCKUM H3MCHCHUCM CBOMCTB XHMHUYECKHUX DJIEMEHTOB M HX
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COCIMHEHUH B COOTBETCTBUH C MOJIO)KEHUEM [lepnoauueckon CUCTEMBI.

Tema 1.2. OcHOBHOE cogepKkaHue 2 OK 01
[lepuoanuecku OK 02
# 3aKOH 1 IIpakTHyeckue 3aHATHS 2
rabsmua /1.1, [Tepuonnueckas cucrema xumuueckux amneMeHToB .. MenneneeBa. uzndeckui
Mennenecsa cMmbich [lepuonndeckoro 3akona J[.1. MenaeneeBa. 3akOHOMEPHOCTH U3MEHECHUS

CBOMCTB XUMHYECKHX AJIEMEHTOB, 00pa3yeMbIX HMHU IIPOCTHIX U CIOKHBIX BEIIECTB B

COOTBETCTBUM C TTOJIOKEHUEM XMMHUUYECKOTo dyeMeHTa B [lepronndeckoii cucteme.

MupoBo33peHyeckoe U HayyHoe 3HaueHue Ilepuoanueckoro 3axkona [[.M1. Menneneesa.

[Tporuossl [I.1. MenaeneeBa. OTKPHITUE HOBBIX XUMUYECKUX IJIEMEHTOB. 2

Pemenne npakTMKo-OpUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUM HA XapAKTEPU3ALIUIO

XHMHUYECKHUX DJIEMEHTOB «MeTainueckue / HeMeTaNINYECKHEe CBOMCTBA,

3JIEKTPOOTPHULIATEIIBHOCTh XUMHUYECKUX AIIEMEHTOB B COOTBETCTBUU C UX JJIEKTPOHHBIM

CTPOCHHUEM U TOJIOKEHUEM B MIEPUOUYECKON CUCTEME XUMUUYECKUX deMeHToB 1. .

Menneneesa»
Pasznen 2. XumMuueckne peakuuu 10
Tema 2.1. OcHOBHOe coep:KaHue 4 OK 01
Tunsl

TeopeTnueckoe od0yueHune 2
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XUMHUYECKUX
peakuuu

Knaccuduxanuys v TUIIBI XUMUUYECKUX PEAKIMM C y4aCTHEM HEOPTraHUYECKUX BEIECTB.
CocraBieHue ypaBHEHHI peaklMii COEJUHEHUS, PA3I0KEHUs, 3aMEILIeHHs], 0OMEHa, B T.Y.
peakIuii TOpeHust, OKUCICHUS-BOCCTAHOBJICHUSI.

VYpaBHeHUs OKUCTICHUSI-BOCCTaHOBNeHUsI. CTeneHb okuciaeHus. OKUCIUTENb U
BOoccTaHOBUTEIb. COCTaBIECHHUE U YPAaBHUBAHUE OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX
peakuuii METOA0M 3JIEKTPOHHOr0 Oananca. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUN
B [IPUPO/IC, MPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEEATSIIbHOCTA OPraHU3MOB

IIpakTHyeckue 3aHATHS

KommuecTBeHHBIE OTHOIICHUS B XUMHU. OCHOBHBIC KOJTUYCCTBEHHBIC 3aKOHBI B XUMHU U
pacdcThbl 110 YPABHCHUAM XUMHNYCCKUX peaKHHﬁ. Moib Kak CAUMHHUIa KOJIHNYCCTBA
BCIICCTBA. MOJISIpHaSI Macca. 3aKOHBI COXpAaHCHUA MACChl U SHCPTUMU. 3aKoH ABoranpo.
MOHHpHBIﬁ 00beM ra3oB. OTHOCHUTENIbHAS INIOTHOCTH ra3oB. Pacyersl 1o YPaBHCHHUAM
XUMHYCCKHNX peaKuHﬁ C HUCIIOJIB30BAHUECM MACCHI, o0beMa (HOpMaJ'IBHBIG YCJ'IOBI/IH) Ia30B,
KOJIMYECTBA BCIIICCTBA

Tema 2.2.
DIIEKTPOIUTHYE
cKas
JUCCOLIMAIIHS 1
MOHHBIN OOMEH

OcHOBHOE coepKaHue

TeopeTnueckoe 00yueHue

Teopusi 2NEKTPOIUTHUECKON Juccoranuvu. MoOHBI. DNEKTPOIUTHI, HEIJIECKTPOJUTHI.
Peakiiun nonnoro oomena. CoctaBiieHre peakiii HOHHOTO 0OMeHa IMyTeM COCTaBJICHUS
UX TIOJIHBIX M COKpAII€HHBIX HOHHBIX YypaBHEHUU. KHCIOTHO-OCHOBHBIE pEaKIUU.
3ajaHusl Ha COCTaBIICHHE MOHHBIX PEaKIMil

JlabopaTopHble 3aHATHA

Jlabopatopnas padoTa “THbl XUMUYECKUX PEaAKITHl .

NccnenoBanne THHOB (MO COCTaBY U KOJIMUECTBY UCXOJHBIX U 00Pa3yIOIIUXCS BEIIECTB)
Y MIPU3HAKOB XMMHUYECKUX peakuuii. [[poBenenune peakuniit HOHHOro oOMeHa,
onpeJiesIeHHe CPeJibl BOAHBIX PACTBOPOB. 3aJaHUs HA COCTABJICHUE MOHHBIX PEAKIIUI

OK 01
OK 04
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KonTpoabHast
padora 1

CTpOCHI/IC BCHICCTBA U XUMHUUCCKUC PCAKIINU

Pasnea 3.

CTpoeHue U CBOMCTBA HEOPIAHMYECKHUX BelleCTB

16

Tema 3.1.
Knaccuduxanus
, HOMEHKJIaTypa
U CTPOCHUE
HEOPraHUYCCKH
X BEIIECCTB

OcHoBHOE coaep:xaHue

TeopeTnueckoe o0yueHue

HpeI[MeT HCOpI‘&HH‘ICCKOﬁ XUMHUH. KJI&CCI/I(I)I/IKEU_II/ISI HCOPTaHNYCCKHNX BCHICCTB. HpOCTBIe
N CJIOKHBIC BCIICCTBA. OCHOBHBIE KJ1AaCChI CIIOKHBIX BCIICCTB (OKCI/II[BI, T'MAPOKCHUIEBIL,
KHCJIOTHI, COJII/I). BzaumocBs3b HCOPTaHNYCCKUX BCIUICCTB. ArperaTHme COCTOsIHUA
BCIICCTBA. KpI/ICTaHHI/I‘leCKI/IC )51 aMOp(bHBIG BCIICCTBA. Tunbl KPUCTATNIMYCCKUX PCHICTOK
(aTOMHaSI, MOJICKYJIsIpHAsA, NOHHAA, MeTaHHI/IHGCKaH). 3aBHCHUMOCTh (1)I/IBI/IIIGCKI/IX CBOICTB
BCIICCTBA OT THUIIA KpHCTaHHquCKOﬁ PCUICTKH. 3aBUCHUMOCTh XUMHYECKOM aKTUBHOCTH
BCIICCTB OT B A XUMHYECKOM CBSI3U U TUIIA KpI/ICTaJIJII/I‘ICCKOﬁ PCUICTKH. HpI/ILII/IHBI
MHOI'OO6paBI/I}I BCIICCTB

IIpakTH4eckue 3aHATHS

HomeHknaTypa HEOpraHM4eCKHX BEIIECTB: HA3BAHUE BELIECTBA UCXOS U3 UX
XUMHYECKOW (OPMYIIBI WIIM COCTABICHUE XUMUYECKOM (POPMYIIBI UCXO/IS U3 Ha3BAHUS
BemiecTBa o MmexayHapoanoi (MIOITAK) wiu TpuBHanbHOM HOMEHKIIATYPE.

Pemenue mpakThueckux 3alaHUi MO KiIacCU(PUKAIMK, HOMEHKJIATYpPE U XUMHYECKUM
dbopMyiaM HEOPTraHMYECKUX BEIIECTB Pa3IMYHBIX KIACCOB (YrapHbIU ra3, yrIeKUCIBIA
ra3, aMMUak, raiieHasi U3BeCTh, HeralleHasl U3BeCThb, MUTHEBASI COJIA U IPYTHUX): HA3bIBATh
Y COCTaBIATH (POPMYIIBI XUMHUECKHUX BEIIECTB, ONPEACIATh MPUHAIEHKHOCTH K KIIACCYy.
HcTounuku xumuueckoil nHpopmaiuu (CpecTs MaccoBoi MHGOPMAIIHH, CETh
Nurtepuer u npyrue). [louck nndpopmanuu no Ha3BaHUAM, UIECHTUPUKATOPAM,

CTPYKTYpHBIM popMyamM

OK 01
OK 02
IIK 3.4

Tema 3.2.

OcHoOBHOE cogepkaHue

OK 01

18




dusuko- Teopernueckoe 00yueHue OK 02
XUMHAYECKHE IIK 3.4
cBOMCTRA Mertamnel. OOmue Qusnueckue U XUMHUYECKHE CBoicTBa MeTaioB. (CrnocoObl

MOJy4YCHUsI. 3HAYEHHUE METAUIOB M HEMETAIUIOB B NPUPOAEC U KUZHEIACITEIbHOCTH
HEOPTAHMHCCKH | 4o joBexa n opranu3mMoB. Kopposusi MeTamioB: BUABI KOPPO3HH, CIOCOOBI 3aIUTHI
X BeIleCTB METAJIOB OT KOPPO3UU

Hemeramnpel. O6mue ¢usmdyeckrue W XUMHUUYECKHE CBOWCTBA HEMETaUIOB. TUNUYHBIC

cBoiictBa HeMerauioB [V— VII rpynn. Knaccudukauus 1 HOMEHKJIATypa COEIUHEHUMN

HeMeTallIoB. KpyroBopoThl OMOTEHHBIX 2JIEMEHTOB B MPUPOJIC

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB (OKCUIOB,

TUAPOKCHUIOB, KUCIIOT, COJICH U JIp.). 3aKOHOMEPHOCTU B M3MEHEHUN CBOMCTB MTPOCTHIX

BEILIECTB, BOJIOPOAHBIX COCAMHECHU M, BHICIIMX OKCUIOB U TUAPOKCHUIOB

IIpakTHyeckue 3aHATHS

CocraBiieHHE YpaBHEHHMII XUMHUYECKHUX pEaKUUN C YYaCTHEM MPOCTBIX U CIIOKHBIX

HEOPraHWYECKUX BEIIECTB: METAUIOB U HEMETAJUIOB; OKCUIOB META/UIOB, HEMETAUIOB U

aM(OTEPHBIX DJEMEHTOB; HEOPraHMYECKUX KHUCJIOT, OCHOBaHMA U aM(OTEpHBIX

TUAPOKCHUIOB; HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOKCTBA.

Pemenne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOWCTBA, COCTAaB,

noJiydeHue u 0€30MacHOe HUCIIOIb30BAHUE BAKHEHIITUX HEOPTAHUYECKUX BEIIECTB B OBITY

Y [IPAKTUYECKOM AEATEIIbHOCTU YEJI0BEKA
Tema 3.3. OcHoBHOE coaepxkaHue OK 01
Nnentudukarm OK 02

JlabopaTopHble 3aHATHA
! OK 04
HCOPTaHUYECKU |JlaGopaTopHas padora «MneHTHHKaAIMI HCOPTaHUISCKUX BEIIECTB.
X BCHICCTB Pemenne OKCIICPUMCHTAJIBHBIX 3aJ1a4 O XHMHYCCKHUM CBOMCTBAM METAJUIOB U

HCMCTAJJIOB, 110 PACIIO3HABAHHWIO U ITOJIYYCHHIO COGI[I/IHGHI/Iﬁ MCTAJIJIOB 1 HCMCTAJIJIOB.
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NnenTudukanyss HEOPraHM4EeCKUX BEUIECTB C UCHOIb30BAHUEM UX (PU3UKO-XUMHUUYECKHUX
CBOICTB, XapaKTE€pHbIX KAaYECTBEHHBIX peakuuil. KauecTBeHHbIE peakuuu Ha cyiabhar-,
KapOOHAT- U XJIOPU-aHUOHBI, HA KATUOH aMMOHUS

KonTpouabnas .

CBolICTBa HEOPTAHUYECKHUX BEIIECTB 2

padora 2

Pa3znen 4. CTtpoeHue U CBOHCTBA OPraHUYeCKUX BelIeCTB 24

Tema 4.1. OcHOBHOE cogepKaHue 4 OK 01

Knaccudukanus IIK 3.4

, CTPOCHHE H Teopernueckoe 00yueHue 2

HOMCHKJIATYpa |[losBieHHE U pa3BUTHE OPraHUYECKON XUMUM Kak HayKu. [IpeameT opranndeckou

OpraHU4YeCKUX |XUMHUU. MecTO U 3HAaUeHUE OPraHNYECKOW XMMHUH B CUCTEME €CTECTBEHHBIX HAYK.

BEILIECTB XHUMHYECKOE CTPOEHUE KaK MOPAIOK COECAUHEHUS AaTOMOB B MOJIEKYJE COIVIACHO HUX
BaJIECHTHOCTU. OCHOBHBIE TOJOXEHUS TEOPUH XHUMHUYECKOIO CTPOCHHUS OpPraHUYECKHUX
coequHeHuit A.M. bytinepoBa. VYTIJIEpOAHBIM CKEJIET OPraHUYECKOM MOJIEKYJIBI.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOrO CTPOEHUs MOJIeKyl. HM3omepus u 2
U30MEPHI.

[TonsstTe o (QyHkumoHanpHOM rTpymme. Pamwkan. IlpuHmuner  knaccudukammuu
OpPraHWYEeCKUX  COEAMHEHUW. MexkayHapoaHas  HOMEHKIAaTypa W [PUHIMIIBI
HOMEHKJIATYphl ~ OpraHWyeckux coenuHeHudd. [lonstTue 00  a3oTcomepikamux
COCIMHEHUSIX, OMOJIOTUYECKH aKTUBHBIX BEIIECTBax (YrJieBojax, Kupax, Oemkax u ap.),
BBICOKOMOJIEKYJISIPHBIX COEJUHEHUAX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTyeckue 3aHATHS 2
HomeHnknaTypa OpraHM4ecKMX COEIMHEHMM OTAEJIBHBIX KJIAcCOB (HACBIIICHHBIE,
HEHACBIIIEHHbIE M AapOMAaTUYECKUE YIIEBOAOPOIbI, CHHUPTHI, (EHOJBI, aNbIAECTH/bI, 2

KETOHbI, KapOOHOBblE KHUCIOTHI M Ap.) CocTaBieHHE TOJHBIX U COKPAIIEHHBIX
CTPYKTYpPHBIX (DOPMYJ OpPraHMYECKUX BEIIECTB OTAEIbHBIX KJIACCOB, HCIOIB3YS HUX
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Ha3BaHUsI MO CHUCTEMAaTUYECKOW U TPUBUAIBLHONW HOMEHKJIAType (ITHIICH, aleTUJICH,
ruiepud, genon, GopManbaeru, yKkCcycHasi KUCIIOTa, TIUlKH). Pacuetsl mpocreitmieit
dbopMyIbl OpraHUYeCKOM MOJIEKYJIbI, UCXO/ISl U3 AJIEMEHTHOTO cocTana (B %)

Tema 4.2.
CBoiicTBa
OPraHU4YEeCKUX
COeIUHCHUM

OcHoBHOE coaepxanue

12

TeopeTnueckoe o0yueHue

OU3NKO-XUMUYECKUE CBOWCTBA OPraHMYECKUX COCIWHCHUW OTACIBHBIX KJIACCOB
(ocoGeHHOCTH KIaccH(PUKAIIMM U HOMEHKJIATYPBI BHYTPH KJIacca; TOMOJIOTUYECKUH PST U
obmast popmyna; uzomepusi; GU3NYECKUE CBOMCTBA; XUMHUUYECKHE CBOMCTBA; CIIOCOOBI
NOJIYYEHUS ):

— MPCACIBbHBIC YTIJICBOIOPOAbI (aHKaHBI )51 III/IKJ'IOZLTIKaHBI). FOpeHI/Ie MCTaHa KaK OAHWH M3
OCHOBHBIX HCTOYHHMKOB TCILJIa B IIPOMBINIJICHHOCTH H 6BITy. CBolicTBa MMPpUPOAHBIX
YIIIC€BOAOPOAOB, HAXOKACHUC B IIPUPOJAC U IPUMCHCHHC AJIKAHOB,

— HCIPCACIBbHBIC (EUIKCHLI, AJIKNHBI U aJIKaIII/IGHBI) U apOMAaTHUYCCKHUC YIJICBOOAOPOIHLI.
FOpGHI/IG AllCTWIICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOI'O INIAMCHH JIA CBAPKU H
PE3KU MCTAJIJIOB

— KHUCJIOPOJICOICpKAIINE COeAMHEHUS (CUPTHI M (EHOJIbI, KapOOHOBBIE KHUCIOTHI H
aGUphl, albIErHAbl U KETOHBI, KHUPbI, yriaeBonabl). lIpakTudyeckoe mpUMEHEHUE
ATWICHIJIMKOIS, TiuiepuHa, ¢enomna. [IpuMmenenue Qopmanbaeruaa, ameranbieruia,
YKCYCHOM KHCJIOTBI. MblIa KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT. MoOMOIIME CBOHWCTBA
MbLIa

— a30TCOAEpIKAIINE COCIUHEHUS (amMuHBI u AMHMHOKHCJIOTHI, OeKn).
BricokoMoONieKyIIpHbIE COEAVHEHUsI (CUHTETUYECKHE U OHUOJIOTHYECKU-aKTUBHBIE).
MoHomep, moiauMmep, CTPYKTypHOE 3BeHO. llonmmepu3zanusi STUIIEHAa KaK OCHOBHOE
HaIlPaBJICHUE €T0 UCIIOIb30BAHUSI.

I'eneTnyeckas CBA3b MEXKY KJIacCAMU OPTaHUYECKUX COECTMHEHUI

OK 01
OK 02
OK 04
IIK 3.4
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IIpakTuyeckue 3aHATHHA

CBolicTBa OpraHMYECKUX COEAMHEHUN OTHENbHBIX KJIAcCOB (TpUBHUAJbHAA U
MEXJAYHapOJHass HOMEHKIATypa, XUMHUYECKHE CBOMCTBA, CIOCOOBI TMOJYYEHHUS):
npeaesbHbie (aTKaHbl U ITUKIIOATKAHbl), HEMPEAe/IbHbIC (QJTKEHBI, aJJKUHbI U aJIKaIUCHBI)
U apoOMaTHYECKHE YTIeBOAOPOJIbI, CIIUPTHl U (PEHOIbI, KApOOHOBBIE KUCIOTHI U 3(PUPHI,
anbJeTUAbl U KETOHbI, AMHUHBl M aMHUHOKUCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS.
3aaHus Ha COCTaBJIEHUE YPaBHEHUN XMMUYECKUX PEAKLUWA C y4acTHUEM OpPraHU4YeCKUX
BEIIECTB HA OCHOBAHMM UX COCTaBa U CTPOCHUS

CocraBieHue cxeMm peakiuil (B TOM YKCie N0 NPeJIOKEHHBIM 1IEN0YKaM MpeBpalieHui),
XapaKTEPU3YIOIIUX XUMUYECKHE CBOMCTBA OpPraHUYECKHX COEJAMHEHUN OTIEIbHBIX
KJIACCOB, CMOCOOBI MX TIOJYYEHHMs] M Ha3BaHUE OPraHUYEeCKUX COEAUHEHUH TI0
TPUBUAJIBHOW WJIM MEKIYHAPOJIHON CUCTEMAaTUYECKON HOMEHKIIATYPE.

Pemienrie  NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUUECKMX  3aJaHMil Ha  CBOMCTBA
OpPraHUYECKUX COCIMHEHUN OTAEIIBHBIX KJIACCOB

JlaGopaTropHasi paGorta

JlaGoparopnas pabota “IIpeBpaiieHuss OpraHMIeCKUX BEIIECTB MIPU HArpeBaHUM'".
[TomydeHue 3THIIEHA U U3YYEHHUE €T0 CBOMCTB. MOJennpoBaHUE MOJIEKY U XUMHUYECKUX
IpeBpalleHUI Ha IPUMEPE dTaHa, STUJICHA, alleTHICHA U JIp.

Tema 4.3.
Nnentudukarm
ST OPraHUICCKHUX
BEILIECTB, UX
3HA4YEHHUE U
MIPUMCHCHHE B
OBITOBOM U

OcHoBHOE coaepkaHue

TeopeTnueckoe od0yueHune

buooprannyeckue coeaunenus. [IpumeHenne u OuosorMyeckas poJib YriIeBOIOB.
OkucrneHue yrieBoJ0B — MICTOYHUK SHEPTUHU KUBBIX OpraHn3MoB. O0IacT NPUMEHEHUS
amuHOKuCHOT. [IpeBpamienuss 6enkoB munM B opranu3me. buomornyeckue GyHKIIAN
OenkoB. buomornmueckue (GyHKIUU KUpoB. Ponb OpraHWYECKOW XWUMHUU B PEIICHHUH

OK 01
OK 02
OK 04
IIK 3.4
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MPOU3BOJICTBEH | MPOOJIEM MUIIEBOM 0€30MacHOCTH

HOU

NS TENbHOCTH

YeJioBeKa
Ponb oprannyeckoil XMMHUM B pPELIEHUU MPOOIEM SHEPreTHUEeCKOW Oe30MacHOCTH, B
Pa3BUTHHM MEIMIMHBI, CO3JaHWM HOBBIX MATE€pPUAJIOB, HOBBIX HCTOYHUKOB SHEPTIHU
(ampTEepHATHBHBIC HCTOYHUKH dHEPTHH). OMaCHOCTh BO3/ICHCTBHSI HA )KUBBIC OPTaHU3MBI
OpraHUYeCKUX BEIIECTB OTAEIbHBIX KIAacCOB (YIJIEBOJAOPOJbI, CIUPTHI, (EHOJIHI,
XJIOPOPTaHUYECKHE MPOU3BOAHbBIC, ANBJAETUABI U JAP.), CMBICI TOKa3aTessl MpeaeiabHO
JOITYCTUMOM KOHIICHTPAITUH
JlaGopaTopHble 3aHATUA
JlaboparopHast pabora: “HneHTudukanuss OpraHUYECKUX COEJUHEHHUM OTIEIbHBIX
KJIaCCOB”
Nnentudukanuss oOpraHUuYecKUX COEIUHEHUN OTIEIbHBIX KiIaccoB (Ha mpuMepe
aNbJIETUIOB, Kpaxmaia, YKCYCHOM KHCIOTBHI, O€JIKOB M T.NI.) C HCIOJb30BAHUEM HUX
(U3UKO-XUMUYECKUX CBOMCTB M XapaKTEPHBIX KAaYECTBEHHBIX peakiuid. JleHaryparms
Oenka mpu HarpeBaHuM. L[BeTHble peakuuu OenkoB. BO3HUKHOBEHHE aHATUTUYECKOTO
CUTHAJIa C TOYKM 3PEHUS XUMHUYECKHUX IPOILIECCOB MPU MPOTEKAHUM KayeCTBEHHOM
peakiuu, Mo3BOJISIONMEH HACHTUPUITMPOBATH MPEJI0KEHHBIE OPraHNYECKHE BEIIECTBA

KonTpoabHas C .

paGora 3 TPYKTYpa U CBOMCTBA OPTAHMYECKHUX BEIECTB

p 5 KuHeTnyeckue M TepMOIMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX

aznea S. peakumii

CkopocTb OcHOBHOE coaep:xkaHne OK 01

XUMHUYECKHAX OK 02

peaKkiui. TeopeTnueckoe od0yueHune

23




XUMHUUYECKOE
paBHOBECHUE

CKOpOCTh peakiiu, €€ 3aBUCUMOCTb OT Pa3iIMYHbIX (PAKTOPOB: MPUPOIbI pEarupyrOLIuX
BEILIECTB, KOHLEHTpPALMU pEarupyroluxX BEUIECTB, TEMIEpaTypbl M  ILIOLAIH
pPEaKMOHHON MOBEPXHOCTH. TernoBble 3PQGEKTbl XUMUYECKUX peakuuid. OK30- |
JHJIOTEPMUUYECKUE, PEAKLUU.

O6paTuMOCTh peakiuii. XUMHUYECKOE PAaBHOBECHE M €ro CMEIICHHE IOJ] JCHCTBHUEM
pa3nu4HbIX (AKTOPOB (KOHIEHTPALMS PEareéHTOB WA MPOAYKTOB pPEAKIMH, JABICHUE,
TeMIeparypa) s CO3/laHUsS ONTUMAJbHBIX YCIOBUN MPOTEKAHUS XUMHUYECKUX
npoueccos. [Ipunuun Jle [larense

IIK 3.4

IIpakTnyeckue 3aHATHS

Perienrie mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaiu3 (PaKTOPOB, BIMSIONIMX Ha
U3MEHEHUE CKOPOCTH XMMHUYECKOW PEAaKIMh, B TOM YHUCJIE. C MO3UIUN SKOJIOTMUYECKU
11eJ1ecO00pa3HOro MOBEJCHUS B OBITY M TPYJAOBOM JEATEILHOCTU B IEISAX COXPAHCHUS
CBOETO 3JI0POBbS U OKPYKAIOWIEH PUPOJHOU CPEBI.

Pemenne npakTuko-opueHTUPOBAHHBIX 3aJaHUI Ha IpUMEHEeHUe IpuHiuna Jle-Illatense
JUIS. HAXOJKJICHUSI HAIIPaBJICHUSI CMEIIECHUS PAaBHOBECHS XUMHUYECKOW PEAKIMU U aHAJIU3
($akTOpOB, BIUAIOIINX HA CMEIIEHUE XUMUUYECKOT'O PAaBHOBECHSI

OK 01
OK 02
IIK 3.4

Pa3pgea 6.

PacTtBOpBI

Tema 6.1.
IlousTue o
pacTBopax

OcHOBHOe coep:KaHue

TeopeTnueckoe 00yueHue

PactBopenue kak (usuko-xumudeckuii mnporecc. PactBopbl. CriocoObl MPUTOTOBICHUS
pactBopoB. PacTtBopuMocTb. MaccoBast [0 pacTBOpeHHOro BemiectBa. (CwbIci
IIOKA3aTelisl MPEIeSIbHO JOMYCTUMOW KOHLIEHTPAlUW M €ro HCHOJIb30BAHUE B OLICHKE
9KOJIOTMYECKOM 0€30MMacHOCTH.

[IpaBuiia 3K0IOrMYECKH 11€7I€CO00pa3HOTO MOBEACHUS B OBITY U TPYJOBOM JI€SITEIIBHOCTH
B LEJIAX COXPAHECHUS CBOETO 3J0POBbS W OKPYXKAILIEH NPUPOJHON CPEAbl; OMACHOCTH
BO3JICHMCTBUS HA )KUBBIC OPraHU3MBbI OITPEICIICHHBIX BEIIECTB.

OK 01
OK 02
OK 07
IIK 3.4

24




Pemienne  mpakTUKO-OPUEHTHMPOBAHHBIX  PAcCUYETHBIX  3aJaHUM  HA  PACTBOPHI,
UCII0JIb3yeMbI€ B OBITOBOM U MPOM3BOJICTBEHHON E€ATEIbHOCTH YEI0BEKa

Tema 6.2. OcHoOBHOE cogepKkaHue OK 01
HccnenoBanue a6 OK 02
. TOPHbIE 3aHITUSA
CBOICTB 400paTOPHBIC 32 OK 04
pacTBopoB JTaGoparopnas pabora «IIpUroTOBIEHHE PACTBOPOBY. IIK 3.4
[IpuroroBnenre pacTBOPOB 3aJaHHOW (MaccoBOM, %) KOHUEHTpauuHu (C MPAKTUKO-
OpPUEHTUPOBAHHBIMH BOIIPOCAMM) U ONPEIETICHUE CPEJIbl BOAHBIX PACTBOPOB.
Pemenue 3aay Ha NPUTrOTOBJIEHUE PACTBOPOB
IIpodeccoHATIbHO-OPHEHTHPOBAHHOE COJePKAHUE (CONEePKaHUe MPUKJIATHOTO MOIYJIA)
Pazaea 7. Xumus B ObITY M IPOM3BOJACTBEHHOM /1eATEJIbHOCTH Y€JI0BEKA OK 01
OK 02
Xumus B 06Ty |OCHOBHOE COaEpsKAHUE
- OK 04
POM3BOACTBEH |1 €OPeTHUECKOE 00yueHHe OK 07
HOI . . . IIK 3.4
Hosgeiiine 10cTHXXEHUST XUMUYECKON HAYKH U XUMHUUYECKOM TEXHOJIOTMU. POk XxumMun B
€sATEIIbHOCTU N . .
A o0ecreueHnn JKOJOTUYECKON, SHEPreTUUEeCKOW M TMHUIIEBOM 0€30MacHOCTH, Pa3BUTHH
YeJoBeKa

menunuHbl. [IpaBuna mowcka W aHamW3a XUMHUYECKOH HH(OpMAmWy W3 pa3iIMdHbIX
UCTOYHWKOB (Hay4yHas W ydeOHO-HaydHas JIMTEparypa, CpEACTBAa MacCOBOMU
uHpopmanuu, cetb IHTepHET)

IIpakTuyeckue 3aHATHS

[lTonck ¥ aHaIN3 KEMCOB O NMPUMEHEHUH XMMHYECKUX BEIIECTB U TEXHOJOTHH C YYETOM
Oynymieii mpodeCCHOHATBHOW JMEATSILHOCTH [0 TEeMaM: BaXKHEWIHNE CTPOUTEIIbHBIC
MaTepUaIbl, KOHCTPYKIIMOHHBIE MaTepHabl, KPACKH, CTEKJIO, KEpAMHUKA, MATEPUAJIBI JIJIS
SJICKTPOHUKH, HAHOMATEPHalibl, TEKCTUJbHBIE BOJOKHA, MCTOYHHKH DHEPTHH,
OpraHuYeCcKre U MUHEpaJbHbIC YI0OPEHUs, JEKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHMSI.
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3amura: IlpeacrtaBneHue pe3yabTaTOB pEIICHHUS KEHCOB B (OpMe MUHU-AOKIAAA C
Npe3eHTaluEeN

IIpomekyTouHast arTecTanus no Aucuunange luppepeHupoBaHHbIN 3a4yeT

Bcero

72
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3. YCJOBUS PEAJU3ALIMM TPOTPAMMBI OBLIIEOBPA3OBATEJILHOM
JTUCHUATIIAHBI

3.1. TpeOoBaHUsA K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHUYECKOMY
oldecneyeHHIo

Jis peanuzauuy MOpOrpamMMbl  JTUCHUUIUIMHBI  MPEIYCMOTPEHBI CIEAYIOIINE
CHenuaibHble TMOMELIECHU: Y4YeOHbIH KaOMHET XUMUU M Y4eOHOH XUMHUYECKOU
naboparopuu.

OGopynoBanue y4eOHOro KaOuHeTa (HArJIsiAHbIE TMOCOOMA): HAOOPHI
IIAPOCTEPIKHEBBIX MOJENEH MOJIEKYJ, KOJUIEKIMU MPOCTBIX M CJIOXKHBIX BEIIECTB,
KOJUIGKIIMM TOJIUMEpPOB; Tabnuna MennaeneeBa, y4yeOHble (UIBMBI, LU(PPOBBIE
o0Opa3oBaTeIbHbIE PECYPCHI.

Texnnueckue cpeacTBa  00y4eHHMs:  KOMIIBIOTEp C  YCTpOMCTBaMH
BOCIIPOU3BEACHUS  3ByKa, MPUHTEP, MYJbTUMEIHUA-TIPOEKTOP C  DKPAHOM,
MYJIbTUMEIUNHAS T0CKa.

Oob6opynoBanue jgadopaTopud M pado4YUX MeCT JAOOPATOPUM: MEH3YPKH,
MUTIETKU-KAMEIbHUIIBI, TEPMOMETPBI, MUKPOCKOTI, JIYIIbI, TIPEAMETHBIE U TOKPOBHBIC
CTeKkjia, puiIbTpoBajgbHasi Oymara, MPOMBIBAIKH, CTEKISHHbIE MPOOUPKHU, PE3UHOBHIE
npoOKku, HAOOp PEaKTUBOB, CTEKISIHHBIC MAJOYKH, IITATUBBI JJIs1 MPOOUPOK; MEPHbBIE
IWIMHJIPBI, BOPOHKH CTEKJISIHHbIE, BOPOHKU AeNUTeNbHbIe HuinHapuyeckue (50-100
MJT), CTYIIKH C TeCTUKOM, (dapdopoBbIe YallKy, MUHIETHI, GUIBTPHI OyMaXKHbIE, BaTa,
Mapiig, YacoBble CTEKJa, JJIEKTPOIUIUTKH, abopaTopHble IITATUBBI, CIUPTOBBHIE
TOPEJIKH, CHUYKH, TMpUOOp I TOJydeHUs ra3oB (WM MpoOHpKa C Ta300TBOJIHOMN
TpyOKOM), JHepKaTenw JJisg TNPOOMPOK, CKISHKH JJIS XpaHEHUS PEaKTHUBOB,
pazfgaTo4yHble JOTKH; XuMHuueckue crakansbl (50, 100 u 200 mi); mmartenu; NUHIETHI;
TUTENBHBIC IIHIIBI, CEKYHIOMEPHI (TaliMepbl), MepHbIe mpooupku (Ha 10-20 M) u
MepHbIe KoJIObI (25, 50, 100 u 200 mur), BoasHas O6aHs (WM TEPMOCTAT), CTCKIISTHHBIC
Majg0YKy; KOHnYecKue Koyobl 1iist TutpoBanus (50 u 100 Mi1); HHAMKATOPHBIE TTOJIOCKU
s onpeneneHus pH u  cranaapTHas MHAMKATOpHAs IIKala; YHUBEPCAJIbHBIN
uHauKaTop; nunetku Ha 1, 10, 50 mu (wnm mo3zatopel Ha 1, 5 u 10 M), OropeTku A
TUTPOBAaHUS, MeAuIMHCKUe Immpuikl Ha 100-150 w1, maGoparopHble W/WiIU
aHANMMTUYECKHEe Bechl, pPH-MeTpbl, CymuapHBIA MKadp, U 1p. JabopaTopHOE
obopytoBaHHE.

3.2. UudopmanuonHoe odecrieyeHne peaju3anu NporpaMmmMbl

IIeuaTHbIe HU3daHHA 110 pCaln3alinn O6Hl€06paBOBaTeHBHOI71 AUCHUITIINHBI
OcHOBHBbIE MEYATHBIE H3TaHUA.

l. Epoxun HO.M. Xumusa mna npodeccrii M CHEUUATBHOCTEH TEXHHUYECKOIO H
€CTEeCTBEHHO- HAy4YHOro mnpoduiieid: yueOHUK i CTyHA. YUpexAeHuM cpel. npod.
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obpazoBanus / FO.M. Epoxun, N.b. KoBaneBa. — 6 —e u3za., crep. — M.: 3narenbckuii
neHTp «Axanemusa», 2019. — 496 c.

2. Tabpuensn O.C. Xumus s npodeccuili U CHEUUATBHOCTEM TEXHUYECKOTO
npoduiia: ydeOHUK i CTyA. ydpexzaeHudl cpen. npod. odOpaszosanus / O.C.
labpuensn, N.I'. OctpoymoB. — 10-e w3a., ucnp. — M.: U3martenbckuil 1HEeHTp
«Axagemus», 2022. — 272 c.

3. I'abpuensu O.C. Xumusi: TECThI, 3a/1aud U yIpaKHEHUs: yuel. mocooue s CTy/.
yupexaenuil cpenl. npod. odpazosanus / O.C. I'abpuensn, I'.I'. JIbicoBa. — 8- 3.,
crep. -M .: MI3narenbckuil neHTp «Axkanemus», 2020. — 336 c.

4. I'abpuensn O.C. Xumusi: npakTUKyM: yueO. nmocoOue A CTyl. YUPEKIECHUN cpe/l.
npod. obpazoanus / O.C. T'abpuensu, U.I'. Octpoymor, C.A. Cnanko, H.M.
Hopodeera; nox pea. O.C. INabpuensna. — 9 - usn., crep. -M .: U3narenbekuit 1eHTP
«Axanemus», 2021. — 304 c.

IlOHOJ'IHI/ITeJII)HI)Ie HCTOYHHUKHU

1. Ta6puensn, O. C., JIpicoBa, I'. I'. Xumus: kaura Jjis npenojaBaress: yued.- METOI.
rmocooue. — M. Akanemus, 2012. - 332 c.

2. Tabpuensn O.C. Xumwms: ydeb. s crya. npod. yueb. 3aBegenuin / O.C.
INabpuensn, U.I'. Octpoymos. — M., 2016.- 256 c.

3. Tabpuensun O.C. Xumus i npodeccmii W CHEIUaTbHOCTEH TEXHUYECKOTO
npoduis: y4yeOHUK Ui CTYH. YupexiaeHudd cpen. mpod. ooOpazosanus / O.C.
abpuensn, U.I'. OctpoymoB. — 4-e uza., crep. — M. : M3gatenbckuil 1EeHTp
«Axanemus», 2017. — 272 c.

HNuTepHeT-pecypesnl

1. hvsh.ru — Xypran «Xwumwust B mkosie». 2. https://postnauka.ru/themes/chemistry —
neknuu o xumuu Ha caiite [loctHayka. http://gotourl.ru/4780 (http://elementy.ru/)

Hay4Ho-miomymnsipHbIii  TIPOEKT «DJIEMEHTH OONbIION Haykw» ((puU3HNKa, XUMUS,
MareMaTHKa, aCTpPOHOMUS, HayKH O KU3HH, Hayku o 3emuie). HoBocTH HayKu, KHHUIH,
HAYYHO-TIOMYJISIPHBIC  CTAaThH, JIEKIWHW, HSHIOWKIomenuu. 3. http:/gotourl.ru/4783
(http://potential.org.ru/)

Cailt HayuHo-nonyJisipHoro xypHana «llorenunan». Xypuan uzmaércs ¢ 2005 r., ¢
2011 r. — paznen «Xumusy. 4. http://gotourl.ru/4785 (http://www.hij.ru/)

CalT Hay4dHO-IONYJISIPHOTO KypHana «XuMHs U ku3Hb». JKypHan uznaércsa ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
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OTkpbITast AMEeKTpoHHAsg OuOIMOTeKa xuMuyeckoro moprana «Chemnet», compepx ut
yueOHble U HMHGOPMAIMOHHBIE MaTepHayibl JJisl IIKOJbHUKOB W yuuTeneil. B Heit
MO>XHO HAWTH Y4€OHUKHU MO OOIIEeN U HEOPraHUYECKOW XUMUH, OPIraHUYECKOW XUMHUH,
MyJIbTUMEIMaMaTeEPUaNIbl, a TaKK€ 3aJayd XUMHUYECKUX OJIMMIIMAJ C PELICHUSAMH,
3a/1aud BCTYMUTEIBHBIX HK3aMEHOB [Jisi abutypueHToB. 6. http://gotourl.ru/4787
(http://www.chem.msu.ru/rus/olimp/)

Nudopmanimonnsie  Marepuainbl 00  oauMmnuanax: MOCKOBCKOH  T'OPOJICKOM,
Bceepoccuiickon,  Menneneesckor,  Mexaynaponnou.  Ilpusenensl  3agauu
TEOPETHUECKUX M OKCIEPHUMEHTAIBHBIX TYpOB, MOAPOOHBIC PpEUICHHs, CIUCKUA H
dotorpadun nodenureneit. 7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cuctema JAWCTaHIIMOHHOTO OOydYeHHWs, HampaBlieHHas B TMEPBYI OdYepear Ha
MOJTOTOBKY K OJMMITHAJaM BCEX YPOBHEH — OT IIKOJBHBIX J0 MexayHapomaHOMH.
CaliiT coIep>KUT OTPOMHOE KOJTMYECTBO 3aja4, CrPYNIUPOBAHHBIX KaK TI0 TeMaM, TaK
no onumnuaaaM. Ilo BceM OCHOBHBIM pa3zjieliaM XUMHUU MPUBEAEH TEOPETHUYECKUN
MaTepuasl W pa3o0OpaHbl pelieHWs THUMOBBIX 3axad. 8. http://gotourl.ru/4789
(http://www.nanometer.ru/)

[loptan mo HanorexHomorusMm. OCHOBHas 1eIb — pa3BUTHE 0Opa30BaHUS B 00JIacTU
HAHOTEXHOJIOTUN H MMOATrOTOBKAa K HHTCPHCT-OJIMMIIMAJAC MO HAHOTCXHOJIOTHAM. 9.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM JUCHUILIUHBI

KonTtponb u oneHka pe3yabTaToB 00y4YeHUsI OCYIIECTBISETCS MpenoaaBaTeaeM
B Ipolecce TMPOBEACHUS] TMPAKTUUECKUX 3aHATUH U jJabopaTopHbIX padoT,
TECTUPOBAHUSI, & TAKXKE BBIMOJHEHUS OOYYAIOUIMMUCS HHIAMBUAYAIbHBIX 3aJaHUM,
MIPOEKTOB, HCCienoBaHUN. Pe3ynbTaThl OOy4eHUS OMNPENESIOT, YTO OOydaroniuecs
JNOJDKHBI  3HATh, TOHUMATh M JIEMOHCTPUPOBATh IO 3aBEPUICHUM H3YUYCHHUS
JTUCLIUTUIUHBI.

i bopMupoBaHUs, KOHTPOJST U OLEHKH pPEe3yJIbTaTOB OCBOCHHS Yy4eOHOMU
JTUCLIMIUIMHBI UCIIOJB3YETCd CHCTEMA OLEHOYHBIX MEPONPHUATHH, MPEIACTaBIISIONIASL
co00l KOMIUIEKC Y4eOHBIX MEPOMPHUSTUN, COTJIACOBAHHBIX C pe3yJbTaTaMu OOy4YeHUS
u chopmymupoBanueix ¢ ydyeroM OI'OC COO (mpenMeTHbie pe3yJbTaThl IO
muctuiuae) u GI'OC CIIO.

OK/I1 | Moayas/Pa3nen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaT 00yueHus .
K Ma MeEpONPUATHH
| | OcHOBHOE conepkaHue
1 DopMyJIHPOBATH
Pa3gea 1. OcHoBEI
0a3oBble MOHATHS U
CTPOEHMS BelleCTBA
3aKOHbI XUMHH
1.1 |OK 01 |Ctpoenue aroMoB |CoOCTaBIISITh 1. Tect «CtpoeHune aToMOB
XUMUYECKHUX XUMHUYECKUE (OPMYJIbI |XUMUUECKHUX AIIEMEHTOB U
3JIEMEHTOB U COeIMHEHNH B MPUPOJIA XUMUYECKON
npupoja COOTBETCTBHH CO CBA3N.

XHUMHYECKOM CBS3H  |CTCIICHBIO OKUCIICHUS |2. 3aauM HAa COCTaBJICHHE
XUMHUYECKHUX XUMUYECKUX PopMyIT
AJIEMEHTOB, UCXOMS U3 |IBYXaTOMHBIX COCIMHEHUI
BaJICHTHOCTHU U (oKCcua0B, CyIb(PUIOB,
AIIEKTPOOTPHULIATEBHO |[TUIPUIOB U T.11.).

CTH 3. 3aganus Ha

CUMBOJIMKH 1 Ha3BaHUM
COCIUHECHUH 1O
HOMEHKJIaType
MEKYHAPOIHOTO COH03a
TEOPETUUYECKOU U
MPUKJIATHON XUMHUU U
TPUBHUAIBHBIX HA3BAHUU JIJIsS

HCII0JIb30BAHUE XUMHUECKOM
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OK/II

Moanyas/Paszaen/Te
Ma

Pe3yabTaT 00yyeHus

Tunebl oLEeHOYHBIX
MepONpUATHI

COCTaBJICHUSI XUMUUYECKUX
dbopmys TBYyXaTOMHBIX
COeIMHEHUM (OKCUIOB,
CYIb(HUI0B, THIPHUIOB | T.II.)
U JPYTUX HEOPTraHUUECKUX
COCIMHEHUM OTIEIIbHBIX
KJIACCOB

1.2

OK 01
OK 02

[Tepnognueckuit
3aKOH M TabnuIa
J.1. MenneneeBa

Xapaktepu3oBaThb
XUMHUYECKHE
3JIEMEHTHI B
COOTBETCTBUM C UX
MOJIO)KEHUEM B
MEPUONYECKON
CHUCTEME XUMHYECKUX
anemenToB [[. M.
Menpgeneena

1. Tect «MeTamnuueckue /
HEMETaIINYSCKHE CBOMCTBA,
AIEKTPOOTPULIATEBHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHWYECKHX 3JIEMECHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
ITOJIOKEHHUEM B
MEPUOIUUECKON CUCTEME
XHMHUYECKUX demeHToB 1. M.
Menneneenay.

2. IlpakTuyeckue 3aaHus Ha
YCTAHOBJICHUE CBA3U MEXKIY
CTPOCHUEM aTOMOB
XUMHYECKHUX DJIEMEHTOB U
MEPUOJIUYECCKUM U3MEHEHUEM
CBOMCTB XMMHUYECKUX
2JIEMEHTOB U UX COCJIAMHCHUM
B COOTBETCTBHUHU C
MOJIOKEHUEM
[lepronnueckon cucreMe.

3. IlpakTuko-
OpPUEHTUPOBAHHBIEC
TEOPETUUYECKHE 3aJaHUs Ha
XapaKTEepU3AUAIO
XUMHUYECKUX JIEMECHTOB:
«MeTtannnueckue /
HEMETaIJINYEeCKHUE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTD U

31




OK/II

Moanyas/Paszaen/Te
Ma

Pe3yabTaT 00yyeHus

Tunebl oLEeHOYHBIX
MepONpUATHI

CPOJZICTBO K DJIEKTPOHY
XUMHYECKHUX JIEMEHTOB B
COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOEHUEM U
MOJI0)KEHUEM B
IIEPUONYECKON CUCTEME
XUMUYECKUX PJIEMEHTOB
.. MenneneeBa»

Pazgea 2.
XUMHYEeCKHe
peakuumn

XapakrepusoBathb
THUIIBI XHMHYECKUX
peaxkumii

KonTposbHast padora
«CTpoeHue BellecTBAa U
XHMHUYECKHE pPeaKkum»

2.1

OK 01
OK 04

Trnbl XUMHYECKHX
peakiuin

CocTaBiATh peakuuu
COCIUHECHUS,
pasyioxkeHus, 0OMeHa,
3aMeIIeHUs,
OKHCIIMTEIBLHO-
BOCCTaHOBHUTEIIHLHBIC
peakIuu

1. 3agaun Ha cOCTaBIICHUE
YPaBHEHUU PEaKLINA:

— COCIMHCHUS, 3aMEIICHHS,
pasyioxeHus, OOMeHa;

— OKHUCJIUTEIBHO-
BOCCTaHOBUTEJILHBIX
pEaKUUi C UCTIOIB30BAHUEM
METO/1a JIEKTPOHHOTO
Oaanca.

2. 3aja4m Ha pacyeT MaccChl
BEIECTBA WX 00BEMA

ra3oB IO U3BECTHOMY
KOJINUECTBY BEILIECTBA, MACCe
WK 00BEMY OTHOTO U3
y4aCTBYIOIIUX B peaKIuu
BEIECTB; pacyYEThl

Macchl (00bEéMa, KoMIecTBa
BEILIECTBA) MPOIYKTOB
PEaKINM, €CIIU OJHO U3
BEIIIECTB UMEET MPUMECH

2.2

DIIEKTPOIUTHYECKAS
JTUCCOLMALNS U
MOHHBII 0OMEH

CocTaBiaTh
ypaBHEHUS
XUMHUYECKUX PEaKIIuU
MOHHOTr0 OOMEHa ¢

1. 3aganus Ha COCTaBIICHHUE
MOJICKYJIIPHBIX U1 HOHHBIX
peaKuurii C y4aCTUEM KHUCIIOT,
OCHOBAHHUHU U COJICH,
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OK/I1 | Moayas/Pa3nen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaT 00yyeHus .
K Ma MeponpuATHI
y4acTueM YCTaHOBJIEHUE U3MEHEHUS
HEOpPraHMYeCKUX KHUCIIOTHOCTH CPEJIbI
BEIIECTB 2. JIaGopatopHas paboTa
"TUnbel XUMUYECKUX
peakuin”
3 Paspnen 3. Ctpoenne [Uccaenosars KonTposbHast padora
U CBOHCTBA CTpoeHMe U cBoiicTBa [«CBONMCTBA
HEOPraHMYEeCKUX |HEOPraHM4YeCKUX HEOPraHMYeCKUX BellecTB
BelleCTB BelleCTB
3.1 |OK 01 |Knaccuduxarus, Knaccudumuposate  |1. Tect «Homenknatypa u
[IK 3.4 |HOomeHKIaTypa U HEOpraHUYEeCKHe Ha3BaHHE HEOPTAHUUYECKUX
CTpOEHHuEe BEIIECTBA B BEIIECTB UCXOS U3 UX
HEOpPraHMYECKUX COOTBETCTBHHU C UX XUMHYECKOU (POpMyIIbI HIIn
BEIIECTB CTpOEHUEM COCTaBJICHUE XUMHUYECKOM

bopMyITBI UCXOIS U3
Ha3BaHUS BEIIECTBA I10
MEXKIYHAPOIHON U
TPUBUAIBHOU
HOMEHKJIaType».

2. 3aja4M Ha pacyer
MacCOBOM 71011 (MacChl)
XUMHUYECKOTO AJIEMEHTA
(coennHEHMs) B MOJICKYJIE
(cmecn).

3. IlpakTuyeckue 3agaHus Mo
KJ1acCH(pUKAIUH,
HOMEHKJIAType U
XUMHUYECKUM (HopMyIam
HEOPraHMYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

4. IIpakTyeckue 3aaHus HA
ONpECIICHUE XUMUYECKOMN
aKTUBHOCTH BEIECTB B
3aBUCUMOCTH BHUa
XUMUYECKOU CBSI3U U TUIIA
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OK/I1 | Moayas/Pa3nen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaT 00yyeHus .
K Ma MeponpuATHI
KPUCTAJUIMYECKOU PEIIETKU
3.2 | OK 01 |Duszuko-xuMudeckue |y craHaBIuBaTh 1. Tect «OcobeHHOCTH
OK 02 |cBoiicTBa 3aBUCUMOCTh (PU3UKO- [XUMHYECKUX CBOWCTB
IIK 3.4 |HeopraHMYECKUX XUMHYECKUX CBOMCTB |OKCHJIOB, KHCJIOT,
BEIICCTB HEOPraHUYECKUX OCHOBaHUH, aM(POTEpHBIX

BEILECTB OT CTPOEHUS
aTOMOB U MOJIEKYI, &
TaKXe TUIa
KPUCTAJUIMYECKOU
peLIeTKH

TUJPOKCHUJIOB U COJICI».

2. 3aaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX
PEaKLHi C ydacTUEM
MPOCTBIX U CIOKHBIX
HEOPraHWYECKHUX BEIIECTB:
OKCHOB METAJJIOB,
HEMETAJIJIOB U aM(POTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(OTEepHBIX THIPOKCHJIOB,
HEOPTraHUYECKHUX COJIEH,
XapaKTEPU3YIOIINX UX
CBOMCTBA U CITOCOOBI
MOJTYYECHHS.
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OK/I1 | Moayas/Pa3nen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaT 00yyeHus .
K Ma MeponpuATHI
3. IIpakTuko-
OpUEHTUPOBAHHBIC
TEOPETUYECKUE 3aJJaHUs HA
CBOWCTBA U MOJIyYEHUE
HEOPTraHUYECKUX BEIECTB
3.3 | OK 01 |Unentudukamus UccnenoBatn 1. ITpakTuko-
OK 02 |HeopraHuuecKHUX KaYECTBEHHBIC OPUEHTUPOBAHHBIC 3a1aHUS
OK 04 |BemiecTtB peakuuu 10 COCTaBJICHUIO
HEOPTraHUYECKUX XUMHUYECKUX PEAKIUH C
BEIIECTB y4acTHEM HEOPTaHUYECKUX
BEIIIECTB, UCTIOJIb3YEMBbIX JIJIsI
UX UICHTU(UKAIIAN.
2.JIabopaTtopHas padoTa:
“Unentudukarus
HEOPraHWYECKUX BEIIECTB”
4 Paznen 4. Ctpoenue [UccienoBarn KonTpoabHasi paGora
U CBONCTBA cTpoeHue U cBoiicTBa |[«CTpoeHne U CBOiiCTBA
OPraHMYeCcKHX OPraHMYecKHuX OPraHMYeCKHUX BelleCTB»
BelIeCTB BelleCTB
4.1 | OK 01 |Knaccudukanus, Knaccudummposates  |1. 3amanust Ha cocTaBiIeHHUE
IIK 3.4 |cTpoenue u OpraHUYeCcKue Ha3BaHUN OPraHUYECKUX
HOMEHKJIaTypa BEIIIECTBA B COCJIMHEHUH 10 TPUBHATIBHOMN
OpraHUYECKUX COOTBETCTBHHU C UX WU MEXIYHAPOIHOMN
BEILIECTB CTPOCHHEM CUCTEMATHYECKOI
HOMEHKJIATYpe.

2. 3aiaHus HA COCTABJICHUE
MOJIHBIX U COKPALIEHHBIX
CTPYKTYPHBIX (POPMYIT
OpraHUYECKHUX BEIIECTB
OTJIENIbHBIX KJIACCOB.

3. 3agauu Ha ompeelieHHe
npocreiiiieit Gopmyibl
OPraHU4YE€CKOU MOJIEKYJIbI,
UCXOJIS U3 AJIEMEHTHOIO
cocrtaBa (B %)
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OK/II

Moanyas/Paszaen/Te
Ma

Pe3yabTaT 00yyeHus

Tunebl oLEeHOYHBIX
MepONpUATHI

4.2

OK 01
OK 02
OK 04
[IK 3.4

CBoiicTBa
OPraHu4YeCKUX
COEIUHEHUN

YcranaBiuBaTh
3aBUCUMOCTb (PU3UKO-
XMMHUYECKHUX CBOMCTB
OPraHUYECKUX
BEIIECTB OT CTPOCHUSA
MOJIEKYJI

1. 3aganus Ha COCTaBIICHHUE
YpaBHEHUM XUMHUYECKUX
pEaKLni C y4acTUEM
OpraHUYE€CKHUX BEUIECTB HA
OCHOBAHHH UX COCTaBa U
CTPOCHHUS.

2. 3agaHus HA COCTaBICHUC
YpaBHEHUM XUMHUYECKUX
peaKuii, WILUTFOCTPUPYIOIINX
XUMHUYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUSI TAHHBIX
pEakIui U TEHETUYECKOU
CBSI3M OPTraHUYECKUX
BEILIECTB Pa3HBIX KJIACCOB.
3. PacueTrHble 3a/1a4 110
YpaBHEHUAM PEAKIUM C
y4acCTUEM OPTraHUYECKUX
BEIIIECTB.

4. JTabopaTtopHas pabota
“IIpeBparienus
OPTraHUYE€CKHUX BEIIECTB MPH
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04
IIK 3.4

Nnentudukamms
OpraHUYeCKUX
BEIIICCTB, UX
3HAYECHUE U
IPUMEHCHHE B
OBITOBOM U
MIPOM3BOJICTBEHHOMN
JIeITEIbHOCTH
yeJIoBeKa

HccnenoBaTth
KauyeCTBEHHEIC
peaxiuu
OPTraHUYECKUX
COCJTMHCHUH
OTJICIBHBIX KJIaCCOB

1.ITpakTuko-
OPUEHTUPOBAHHBIC 3aJaHUS
10 COCTABIICHUIO
XUMHYECKUX PEAKLIUH C
Y4aCTUEM OPTaHUYECKUX
BEIIECTB, B T.4.
HCIIOJIb3YEMBIX IS X
uaeHTH(GUKAIIN B OBITY U
MIPOMBIIIEHHOCTH.
2.JIabopaTtopHas pabora:
“Unentudukarus
OPTraHUYECKUX COCTUHEHU I
OTAEIBHBIX KJIACCOB”
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OK/I1 | Moayas/Pa3nen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaT 00yyeHus .
K Ma MeponpuATHI
3) Pasnea S. XapakTepu3oBaThb
Kunernueckue u  |BJMsSIHHE Pa3JIMYHbIX
TEPMOJAMHAMUYECK |(PAKTOPOB HA
He 3aKOHOMEPHOCTH |paBHOBecHe U
NPOTeKAHUA CKOPOCTh
XUMHYECKHX XUMHUYECKUX
peakuuu peakuum
5 |OKO01 |CkopocThb XapakTepu3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |xumuueckux BIISTHUE TEOPETUUYECKUE 3aJJaHUs Ha
[IK 3.4 |peaxuuii. KOHLICHTPALIUU aHanu3 (paKkTopoB,
XUMHUYECKOE pearupyromnmx BIIUSIONINX HA U3MCHEHUE
paBHOBecHE BEIIECTB U CKOPOCTH XUMHYECKON
TEMIIepaTyphl HA peakiuu. [IpakTrko-
CKOPOCTh XMMHUYECKHX |OPUECHTUPOBAHHBIC 3aaHUS
peakiui Ha [IPUMEHEHUE TPUHIUIIA
XapaKTepru3oBaTh Jle-Ilatenve mis
BJIMSIHHE U3MEHEHUSI  |HAXOXKIACHUS HAMPABICHUS
KOHLICHTPALIUU CMELIEHUS paBHOBECUS
BEILECTB, PEAKIUU XUMHUYECKOW PEAKIUU U
Cpellbl M TEMIIEepaTyphl |[aHau3 (PaKkTOpOB,
Ha CMEILICHHE BIIMSIOIINX HA CMELIEHUE
XUMHUYECKOTO XUMHUYECKOTO PABHOBECHS
paBHOBECHS
6 HUccaenoBath
Pasnea 6. HCTHHHBbIE PACTBOPbI
PacTBOpBI ¢ 32/IaHHBIMHU
XapaKTepUCTHKAMH
6.1 | OK 01 [(Ilousarue o Paznuuath uctuHHbie |1. 3a7auu Ha MPUTOTOBIICHUE
OK 02 |pactBOpax pacTBOpPHI pacTBOpOB.
IIK 3.4 2. IIpaktuko-

OpPUEHTUPOBAHHBIEC
pacyeTHbIC 3a/1aHUs HA
JIUCIIEPCHBIE CUCTEMBI,
HCIIOJIb3yeMbI€ B OBITOBOM U
MPOU3BOICTBEHHOM
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OK/I1 | Moayas/Pa3nen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaT 00yyeHus .
K Ma MeponpuATHI
JeSATENbHOCTU YeJIOBEKa
6.2 | OK 01 |UccnenoBanue HccnenoBath pusuko- |JIlaboparopHas pabota
OK 04 |cBOWCTB pacTBOPOB |XMMHUYECKHE CBOMCTBA |“IIpurorosineHne pacTrBOpoB”
IIK 3.4 VCTUHHBIX PaCTBOPOB
Il | [IpodeccuonaibHO-OpHEHTHPOBAHHOE cOlepKaHMe (ColepKaHNe NPUKJIATHOTO
MOYJIAA)

7 Paspen 7. OuenuBartb 3ammra Keiica (¢ yueTom
Xumus B ObITY U MOCJIeACTBUS Oyaymiei
NPON3BOACTBEHHOH |OBITOBOI H npogeccuoHaIbLHOU
eI TeIbHOCTH NPOU3BOJCTBEHHOW |IesiTeIbHOCTH)

YyeJ0BeKa AesiTeJIbHOCTH

YeJI0BEKAa ¢ MO3UIIUM

IKOJIOrHYECKOM

0e30macHOCTH
OK 01 |Xumus B ObITY U OuieHuBaTh Keiic (c yueTom Oymyriei
OK 02 |mpou3BOJCTBEHHOW |MOCIEACTBHUS OBITOBOM [MpOodheCCHOHAIBHOM
OK 04 |nmestenbHOCTH Y MIPOU3BOJCTBEHHOU |ESITEILHOCTH )
OK 07 |uemoBeka eI TEIILHOCTHU Bo3MoxHBIE TEMBI KEWCOB:
IIK 3.4 yesjgoBeka ¢ no3unmi  |1. Iloremienne xiaumara u

HKOJIOTHUUECKOMI
0€30MaCHOCTH

BBICBOOOKIIEHHE Ta30BbIX
THAPATOB CO JTHA OKeaHa.

2. Bynymie Mmarepuaibl 1S
aBHa-, MaIllMHO- U
pUOOPOCTPOCHHUSI.

3. HoBble MaTepuabl 1Jis
COJTHEYHBIX OaTapeit.

4. JlekapcTBa Ha OCHOBE
PaCTUTEIBHBIX TIPEeTapaToB
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