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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbBI
OBIIEOEPA3OBATEJABHOM JUCHUILIUHBI «XUMUSI»

1.1. MecTo IUCHUILVIMHBI B CTPYKTYpe OCHOBHOIi mpodeccuoHaTbHOI
o0pa3oBaTeIbHOM MPOrpamMMblI

Oob1eoOpa3oBaTenbHas AUCHUILTHHA « XUMUS» U3ydaeTcss Ha 0a30BOM YPOBHE B
o01eo0pa3oBaTebHOM IUKIE Y4YeOHOro IIJJaHa OCHOBHOM MpodeccroHalIbHOMN
oOpazoBarensHOM Tporpammbl st npodeccuu:  15.01.05 Cpapuuk  (py4HOI,
JaCTUYHO MEXaHU3UPOBAHHOM CBApKH (HAIUIABKH))

TpynoeMKOCTh TUCIMIUIMHBI « XUMHUs» Ha 0a30BOM YpPOBHE cocTaBiisieT 54 yaca,
13 KoTopeix 48 waca — 0a30BbI MOIyNb (6 pa3lenoB) U 6 4acoB — MPUKIIATHOMN
Monysib (1 pazmen), BKIIIOYAIONIMNA MPAKTHKO-OPUEHTUPOBAHHOE COJICpKaHUE
KOHKPETHON NPOo(eCCUu WK CIECIHATbHOCTH.

[IpuknagHOi MOIyNb BKIIOYAET OAWH pasnen. Pasmen 7 «Xumus B ObITY H
NPOM3BOJACTBEHHOW  JEATENHHOCTH  YENOBEKa»  peamusyercss A BCeX
npogeccuil/cnenuaibHOCTe Ha Marepualie KeWCOB, CBSI3aHHBIX C SKOJIOTMUYECKOH
0€30MacHOCTbI0O U OILIGHKOM  TOCJIENCTBUI  OBITOBOM W  MPOM3BOJCTBEHHOMN
NESATENIbHOCTH, 1O  OTpacisiM Oyaymed npoecCHOHaIbHOW  JI€ATEIbHOCTH
o0yyJarommxcs.

[leprog  oOyueHuss W  pacmpeieneHHe IO  CEeMeCTpaM  OmpeessieT
oOpa3oBaTenpHasi OpraHU3alls CAMOCTOATEIBHO, C YYETOM JIOTUKH (HOPMHUPOBAHHS
OpPEIMETHBIX  PEe3yNbTaToB, OOHMX HW  MpOo(ecCHOHANBHBIX  KOMIIETECHIIUH,
MEXIPEAMETHBIX CBSI3€M C JPYrMMH JUCIUIUIMHAMHE 00I1e00pa3oBaTeIbHOTO U
o01enpodeccHoHaIbHOTO IUKIOB YyU4eOHOTO TIIaHa.

1.2. Hean u mu1aHupyemble pe3yJbTaThl 0CBOCHUS AUCIUTIIUHBI

1.2.1. lean 1 3a1a4n JUCUUIJINHBI

dopmupoBaHUE Yy CTYACHTOB IMPEICTaBICHHUS O XUMHYECKOW COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MUpPA KaK OCHOBBI TIPUHSITHS PEIICHUN B )KU3HEHHBIX
Y TIPOM3BOJICTBEHHBIX CUTYaIIUAX, OTBETCTBEHHOTO MMOBEACHUS B IPUPOJTHOM Cpejie.

3agaum IMCUMILIUHBI:

1) chopmupoBaTh NOHMMAHHE 3aKOHOMEPHOCTEM MPOTEKAHUSI XUMHUYECKHX
IPOLIECCOB U SIBJICHUM B OKPYKArOILIEH cpelie, LEIOCTHOW HAy4YHOM KapTHUHBI MHPA,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHUS COCTaBJIATH (HOPMYJBI HEOPTaHWMYECKUX W OPTraHuYeCKUX
BCIIIECTB, YPABHEHUS XUMUYCCKUX PEAKIUN, OOBSICHATH UX CMBICI, HHTEPIPETUPOBATh
pe3yabTaThl XUMUYCCKUX IKCITEPUMEHTOB,

3) chopmMupoBaTh  HaBBIKM  TPOBEICHUS  MPOCTEHIINX  XUMHYECKHX
HKCIEPUMEHTAIBHBIX ~ HCCIEIOBAaHUM ¢  COONIIOJIGHUEM TMpaBuil  OE30MacHOTO
oOparieHus ¢ BEIecTBaMu U JIaA0OpaTOPHBIM 000PYI0BAHUEM;



4) pa3BUTH YMEHHS HCIOJIb30BaTh WH(OpPMAIUMI0O XWMHUYECKOTO XapakTepa W3
Pa3IMYHBIX UCTOYHUKOB,;

5) chopmupoBaTh yMEHUSI POrHO3UPOBATH MOCIEICTBUS CBOCH NEATETLHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) chopmMupoBaTh MOHUMAHHWE 3HAYMMOCTH TOCTHDKCHHH XWMHUUYECKOW HAyKUA U
TEXHOJIOTUU JIJIsl Pa3BUTHUS COLMATILHON U TPOU3BOJICTBEHHOU cep.



1.2.2. Ilnanupyemblie pe3yJbTAThl OCBOCHHS 001Ie00pa3oBaTe/IbHON AUCHUILIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO un

Ha ocHoBe PI'OC COO

Ko u I[lnanupyemble pe3yabTaThl 0CBOEHUS TMCUMILINHBI
HAHMMEHOBAaH

ue
dopmupyem

BIX Oo61mme JAucuuninHapHbIe
KOMIeTeHIH

i
OK 01. B yacTu TPy10BOT0 BOCIIMTAHUS: - BIAJCTh CHUCTEMOM XHMMHYECKUX 3HAHHMM, KOTOpas BKJIIOYACT:
Bri6upats - TOTOBHOCTh K TpPYAY, OCO3HAHHUE | OCHOBOIIOJIATAIOMINE TOHATHS  (XHMHYECKUH  DJIEMEHT,  aToM,
CIIOCOOBI IIEHHOCTHU MAacTEPCTBA, TPYI0II00HE; DJICKTPOHHAsE 000JI0YKa aroma, S-, p-, O-2JIIEKTPOHHBIE OpPOHUTAIN
perieHus - TOTOBHOCTh K AaKTHBHOW JEATEIHLHOCTH | aTOMOB, HOH, MOJIEKyJla, BAJICHTHOCTh, JJICKTPOOTPUIIATECIHLHOCTD,
3a/maqy TEXHOJIOTHYECKOU u COIIMAJTHOM | CTETICHh OKHCIICHWS, XWUMHUYECKas CBsS3b, MOJIb, MOJISIpHAs Macca,
npodeccrona | HampaBICHHOCTH, CIIOCOOHOCTH | MOJISIDHBIN O00BEM, YTIJIEPOAHBIA CKeleT, (DYHKIMOHAJIbHAS TPYIIIa,
JHHOM WHUIIUAPOBATh, TTAHUPOBATH U | painKajd, W30MEpHs, H30MEphbl, TOMOJOTHYCCKUN psaA, TOMOJOTH,
JEATEIBLHOCT | CAMOCTOSITEIIEHO BBITIOJTHSTH TaKylo | yIJIIEBOJIOPOJbI, KHCIOPOJA- M  a30TCOJAEpKAIUe  COCAMHCHHS,
U JEATEIIbHOCTD; OMOJIOTUYECKH AaKTUBHBIE BEIIECTBA (YIJIEBOJBI, >KUPBI, OEJIKH),
NPUMEHUTEND | -  HMHTEpPEC K  pa3nuyHbiM  cdepaMm | MOHOMEp, TOJIMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
HO K poecCUOHaNbHOM NESITEIbHOCTH, COCIMHEHUS, KPUCTAJUTMYECKAsT PEIIeTKa, TUIThl XUMHUYECKUX PEaKIIHii
paznuuHbiM | OBJIajieHue YHHUBEPCAJbHBIMH | (OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE,  DK30-U  JHJIOTEPMHUYECKHE,
KOHTEKCTaM | y4eOHbIMU NMO3HABATEJbLHBIMH | PEAKIIMA MOHHOTO OOMEHA), PacTBOP, JICKTPOIUTHI, HEIJICKTPOIIHTHI,

NeHCTBUAMM: ANEKTPOJTUTHUIECKAST JAUCCOIMAIMS, OKHUCIUTEIh, BOCCTAaHOBUTEID,

a) 0a30Bble JIOTHYecKHe AeiiCTBUA.

-  CaMOCTOATCIIBHO
AKTyaJIu3npOBaTh

dbopmynupoBath U

npooJiemy,

paccMaTpuBaTh €€ BCECTOPOHHE,

CKOPOCTh XMMUYECKOW peaKkini, XUMUYECKOe PAaBHOBECHUE), TEOPUU U
3aKOHBI (TEOpHUSI XUMUYECKOTO CTPOCHHSI OpTaHUYECKUX BelecTB A.M.
bytneposa, TEOPUS BJIEKTPOJUTUYECKOMN JTUCCOLIMAIINH,
nepuoandeckuit 3akon J[.M. MeHneneeBa, 3aKOH COXpaHEHUS MAacChl),
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- YCTaHaBIIMBAaTh CYIIECTBCHHBIN MPHU3HAK
WA OCHOBaHHUS TS CpaBHEHUS,
KJ1acCupUKaIUA U 0000IICHHUS;

- OIIPEICIIATH LIEJU ACATCIBHOCTH, 3a/1aBaTh
napamMeTpbl U KPUTCPHUH UX JTOCTHIKCHUS,

- BBISIBIISITD 3aKOHOMEPHOCTH "
POTUBOPEUHS B paccMaTpUBaeMbIX
SIBJICHUSX

- BHOCUTh KOPPEKTHBBI B JICSITCIBHOCTD,
OIICHWBATh  COOTBETCTBHE  PE3yJIbTaTOB
IeIIM, OIICHUBATh PHUCKH TOCICACTBUI
JIESITENIbHOCTH;

- pa3BHWBATh KPEATHBHOE MBIIIUICHUE IIPH
peIIeHUH )KU3HEHHBIX TTPOOIeM

0) 0a30BbIe HCCJIeI0BATEIbCKHE
AeCTBUSA:
- BIIAJIETh HaBbIKAMHU y4eOHO-
MCCIIEI0BATEIIbCKOU 51 IIPOEKTHOM
NEATEeIbHOCTH, HABBIKAMU  pa3pelieHust
npo0em;

- BBIABJEATH ITPUYNMHHO-CIICACTBCHHEBIC CBA3U
N aKTyaJIu3npoBaThb 3a1a4y, BbIABHUIATb

TUIIOTE3Y €€  pElIeHus,  HaXOIOUTh
apryMEHTBl JUIsl JI0Ka3aTelIbCTBA CBOUX
YTBEPXKIAEHUW, 3aJaBaTh IApaMETPbl U

KPUTEPUH PELLICHUS;

- AHaIM3UpPOBaTh IMIOJYYECHHBIE B XOJE
peleHns 3a1a4u pe3yJIbTaTbl, KPUTHYECKH
OLICHUBATH 170:¢ JIOCTOBEPHOCTD,

3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XUMHUHU, (PAKTOJIOTHICCKUE
CBEJACHHMSI O CBOHCTBaxX, COCTaBe, TMOJIYYeHHH U O€30MacHOM
WCIIOJIb30BAaHUN BAKHEMIIMX HEOPraHUYECKUX U  OPraHHUYECKUX
BEILIECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEJIOBEKA,

- YMETh BBISBIISITh XapAaKTEPHBIE MTPU3HAKA U B3aUMOCBSI3b U3YUEHHBIX
MOHATUM, TPUMEHATh COOTBETCTBYIOUIME IOHATHS IPU OINKHCAHUU
CTPOCHHS U CBOMCTB HEOPTaHUYECKUX M OPraHUYECKUX BEIIECTB U UX
IPEBPALICHNAN; BBIABILITh B3aUMOCBS3b XUMHMYECKUX 3HAaHUM C
MOHATUSAMU W TPEACTABJICHUSIMU JAPYTUX €CTECTBECHHOHAYYHBIX
MPEIMETOB;

- yMETh WUCIOJIb30BATh HANMEHOBAHUS XUMHYECKUX COCAUHECHUU
MEXIYHAPOIHOTO COK03a TEOPETHUYECKOW M MNPUKIAAHONM XUMHUHU H
TPUBHAJIbHBIC HA3BaHUS BAKHEWIIMX BEIHICCTB (ITWICH, alle€TUJICH,
rmiepu, GeHon, GopManbaerus, YKCyCHash KHCJIOTa, TJIUIUH,
yrapHbId ra3, YIrieKUCIIbIA T'a3, aMMHUaK, ramieHasl u3BeCTh, HEraleHas
U3BECTh, THUThEBasg coOfa W JPYTUX), COCTaBIATH (POPMYJIbI
HEOPraHUYECKUX U OPTraHUYECKUX BEILIECTB, YPABHEHUSI XUMHUUYECKHUX
peakiuii, OOBSICHATH WX CMBICH;, TMOATBEPXKIATh XapaKTEPHbIC
XUMHYECKUE CBOMCTBA BEILIECTB COOTBETCTBYIOIIUMHU
DKCIIEPUMEHTAMU U 3aIIUCSIMU YPABHEHUN XUMUUECKUX PEAKLINM;

- YMETH YCTaHaBJIUBATh IIPUHAIEKHOCTD M3YyYEHHBIX
HEOPraHUYECKUX U OPTaHMYECKUX BEUIECTB K OMPEACICHHBIM KJIacCaM
Y TpyNIiaM COEIWHEHUW, XapaKTepU30BaTh UX COCTaB M BAXKHEHUILINE
CBOMCTBA; ONPEACNSATh BHUJbl XUMHUYECKHX CBsI3eH (KOBaJICHTHas,
WOHHAs, METa/UIMYecKas, BOJOPOJHAs), THUIBl KPUCTATIMYECKUX
pEIIeTOK BEIIECTB; KIACCU(DUIIMPOBATH XUMUUYECKUE PEAKIIHH;

- chopMupoBaTh TMPEACTABICHUS: O XHUMHUYECKON COCTaBIISIOIICH
€CTECTBEHHOHAyYHOM KapTUHBI MHUpPA, POJM XUMHM B [O3HAHUU
SBJICHMA TPUPOJLI,, B (OPMUPOBAHWM MBINUICHUS € KYJbTYpPbI
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MIPOTHO3UPOBATh HU3MEHEHHE B  HOBBIX
YCIOBUSIX;
- yMETb  [EPEHOCHUTb  3HAHUA B

NIO3HABATEJIbHYIO U IPAKTHUUECKYIO 00JIaCTH
KU3HEIEATEIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX
IpeIMETHBIX 00acTei;

- BBIJBUTaTb HOBBIE WJEH, Ipeaararh
OpUTHHAJIbHBIE TTOJXO/IbI U PEIIEHUS;

- CIIOCOOHOCTh UX MCIOJIb30BAHMS B
ITO3HABATEJIbHON U COLMAIIBHON MMPAKTUKE

JUYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIWMOMN IS
pEeIICHUS] TPAKTUYECKUX 3aJad M DKOJOTHYECKH O0OOCHOBAHHOTO
OTHOILIEHHS K CBOEMY 370POBbIO U IPUPOJIHOU CPELIE;

- yMeTh IMPOBOJUTH pacyeTbl MO XUMUYECKUM (QopMysiIaM H
YPaBHEHUSIM XUMHUYECKUX PEAKIMi C MCIOJIb30BAHUEM (PUINYECKUX
BEJINYMH, XapAKTEPU3YIOIINX BEMIECTBA C KOJIUYECTBEHHOW CTOPOHBI:
Macchbl, 00beMa (HOpMaJIbHbIE YCJIOBHS) ra30B, KOJUYECTBA BEIIECTBA;
UCIIOJIb30BaTh CHCTEMHBIE XHWMHYECKHWE 3HAHUS [l TPUHATHUS
pelIeHUd B KOHKPETHBIX J>KU3HCHHBIX CUTYallUsIX, CBS3aHHBIX C
BEILIECTBAMU U UX IPUMEHEHUEM

OK 02.
Hcnonb3oBar
b
COBPEMECHHBI
e cpeAcTBa
TIOWCKa,
aHanM3a u
WHTEpIpeTall
uu
uHbopMaIuu
U
uH(bOpMAINo
HHBIC
TEXHOJIOTHH
TUTSI
BBITIOJTHCHHUS
3amaq

B o0JacTH
MO3HAHNA:

- c(OpMUPOBAHHOCTb  MHUPOBO33PECHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKHU U OOIIECTBEHHOM
MpPakTUKU, OCHOBAHHOTO Ha  Juajore
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

HEHHOCTH HAY4YHOIo

- COBEpIICHCTBOBAaHHWE  SI3BIKOBOM M
YUATATEIBCKOM KYJIBTYpPBl KakK CpPEACTBa
B3aUMOJCUCTBUS  MEXKIYy JIIOAbBMU U
MO3HAHUS MUPA;

- OCO3HaHUE LIEHHOCTHU Hay4YHOU
JESITETbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MPOEKTHYIO u MCCIIEIOBATEIIbCKYIO
JESITEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE;
OBJaanenne YHUBEPCAJIbHbIMH

- YMETh IUJIAHUPOBATh U BBINOJIHATh XUMHUYECKUM HKCIICPUMEHT
(TpeBpalieHus OpraHMYEeCKUX BEIIECTB MPU HArpeBaHUM, MOTYUYCHHUE
ATUJIEHA M U3YYEHHUE €ro CBOMCTB, KAayeCTBEHHBIE pPEaKIMU Ha
aNbACTUIbI, KpaxMal, YKCYCHYIO KHUCIJIOTY; JACHATypaiusi OCIKOB MpHU
HarpeBaHUM, [IBETHBIC PEAKIIUU OEJIKOB; TPOBOJIUTH PEAKIIMU MOHHOTO
oOMeHa, OmpeAensaTh Cpeay BOJHBIX pPAacCTBOPOB, KaueCTBEHHBIE
peakiuu Ha cyibdar-, kapOOHAT- W XJOPUA-aHUOHBI, HA KATHOH
aMMOHHSI; pelIaTh SKCIIEPUMEHTANIbHBIC 3a/1a4u 10 TeMaMm '"Mertasibt"
u "HemeTamnel") B COOTBETCTBUM C MPABUIIAMU TEXHUKH 0€30MTaCHOCTH
npu OOpalleHUH C BEIIeCTBAMHU M JIA0OPATOPHBIM O0OOPYIOBAHUEM;
MPEACTABIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opme
3alMCH YpPaBHEHUN COOTBETCTBYIOIIUX peaKkmuil u (HopMyIupoBaTh
BBIBO/IbI HA OCHOBE 3TUX PE3yJIbTATOB;

- YMETh aHAIM3UPOBATH XUMHUYECKYIO WH(OpMAIIHIO, MOTydYaeMyr0 U3
Pa3HBIX UCTOYHUKOB (CPEeACTB MaccoBou nHpopmanuu, cetTh UHTepHET
" Jpyrue);

- BJIaJIETh OCHOBHBIMH METOJAMH HAYYHOTO TO3HAHHS BEIIECTB U
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npogeccruona
JIBHOU
JesITeTbHOCT
u

yueOHbIMU NMO3HABATEJILHBIMU
NefCTBUSIMM:

B) padora ¢ nudopmanueii:

- BJIAJIETh HaBbIKAaMU MOJTYYEHHUS
uHQOpMalMu M3 HUCTOYHUKOB  Pa3HBIX
TUINOB, CaMOCTOATENIBHO  OCYIIECTBISATh
MOMCK, AaHaliu3, CHCTEMATU3alUI0 U

UHTEPIIPETALNIO MHPOPMAUU PA3IUYHBIX
BUJIOB U (DOPM TIpeICTaBICHHUS;
- co3daBaTh  TEKCTHl B
dopmaTtax ¢  yueToM
uHpopMauu H  UEJIEBOUI
BBIOMpAs ONTUMAJIBHYIO
NIPE/ICTaBICHNS U BU3YyaIH3allH;

- OLIEHUBAaTh JOCTOBEPHOCTb,
JETUTUMHOCTD uHpopMaIu, ee
COOTBETCTBHE TIPAaBOBBIM M MOpPaJbHO-
TUYECKUM HOpMaM;

- UCMOJIb30BaTh CpeacTBa
UH(POPMALIMOHHBIX U KOMMYHHUKALIMOHHBIX
TEXHOJIOTHMM B PpELIEHUH KOTHUTUBHBIX,
KOMMYHHKATHBHBIX W OPTraHU3allMOHHBIX
3aa4 ¢ coOsofieHneM  TpeOoBaHUU
OPrOHOMHUKH, TEXHUKM  OE30MaCHOCTH,
THTHUEHBI, PECYpCOCOEpeKEeHHsI, MPABOBBIX
" ITHYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

- BJIaJIeTh HaBBIKAMU PACIIO3HABAHUS U
3alUThl ”HOpMAIH, UHHOPMALIMOHHON

pa3InIHBIX
Ha3HAUYCHUA
ayITuTOpHUH,

(opmy

XUMUYECKUX sIBJIeHUH (HabOmomeHue,
MOJICTUPOBAHUE);

- yMeTh IMPOBOJUTH pacyeTbl MO XUMUYECKUM (QopMysaM H
YpaBHEHUSIM XUMHUYECKUX PEAKIMH C HCIOJIb30BAHUEM (PU3UYECKUX
BEJIMYMH, XapaKTEPU3YIOMINX BEUIECTBA C KOJUYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIE YCJIOBHS) ra30B, KOJUYECTBA BEIIECTBA;
UCIIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHME 3HAHUS Uil TPUHSTHS
pelIeHNd B KOHKPETHBIX JKA3HEHHBIX CHUTYalHsIX, CBS3aHHBIX C
BEILIECTBAMU U UX TPUMEHEHUEM

U3MEpPEHUE, HKCIEPUMEHT,




0€301aCHOCTH JINYHOCTH,

OK 04.
OddekTrBHO
B3aUMOJENCT
BOBaTh U
paboTaTh B
KOJIJICKTUBE
1 KOMaHJIe

- TOTOBHOCTD K CaMOpAa3BUTHIO,
CaMOCTOSITEIbHOCTH ¥ CAMOOIIPEICIICHUIO;
-OBJIaJICHUC HaBBIKAMH y4eOHO-
HCCIeI0BATEIbCKOM, MIPOEKTHOMN u
COITMAJIbHOM JIESITCIHLHOCTH,

OBJanenue YHUBEPCAJTbHBIMH
KOMMYHHUKATUBHBIMHU 1eHCTBUSIMH:

0) coBMeCTHASl 1eATeJIbHOCTD.

- MTOHUMAaTh U UCII0JIb30BaTh
pEeUMyIIEeCTBa KOMaHTHOM u
WHJMBUAYaAbHON PaOOTHI;

- IIPUHAMATh e COBMECTHOU
NEATEIbHOCTH, OpraHU30BbIBATH U
KOOpJIMHUPOBaTh  JACUCTBUA IO €€

JOCTHIKEHHUIO: COCTaBJIATH IUIAH JEHCTBUI,
pacupenensiTh poidd C Y4YE€TOM MHEHMI
Y4aCTHUKOB 00CYyXX1aTh pe3yJIbTaThl
COBMECTHOM paboTHI;

- KOOPJIMHUPOBATH M BBITIOJHITH PadOTy B
YCJIOBHUSIX PEaJbHOI0, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIIECTBIISITh IMO3UTUBHOE
CTpaTeru4eckoe MOBEJICHUE B Pa3IMYHBIX

CUTyallUsiX, TMpPOSBIATH TBOPYECTBO M
BOOOpaxeHue, ObITh UHUIIMATUBHBIM
OBaanenue YHHMBeEpPCAJIbHBIMH

- YMETh IUIAHUPOBaThb M BBINOJHATh XWUMHUYECKHM 3KCIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPU HArpeBaHUU, MOJIYYECHHE
STWIEHA WM M3YYECHHE €r0 CBOMCTB, KAadye€CTBEHHBIC pEaKIUU Ha
aJIbJIETU]Ibl, KpaxMaJjl, YKCYCHYIO KUCJOTY; JeHaTypauus OelKOB IpH
HarpeBaHuM, BETHBIE PEAKIMH OEJIKOB; MPOBOJINUTH PEAKIIUA HOHHOTO
oOMeHa, OIpenensTh Cpeay BOJHBIX pPACTBOPOB, KaueCTBEHHBIC
peakiuu Ha cyibdar-, kapOOHAT- W XJOPUA-aHUOHBI, HA KATHOH
aMMOHHSI; pEIIaTh SKCIIEPUMEHTAIBHBIE 3a1a4u 110 TeMaMm ''Merasisr"
u "Hemeramiel") B COOTBETCTBUM C MPAaBUJIAMHU TEXHUKH 0€30MTaCHOCTH
pu OOpaIlleHUH C BEIECTBAMU M JIa0OPaTOPHBIM O0OPYOBAHUEM;
NPEACTABIATh PE3YJbTaThl XUMHUYECKOTO SKCIEpUMEHTa B (opme
3alMCH YpPaBHEHUM COOTBETCTBYIOIIMUX peakuuid U (PopMyInpoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YyJIbTaTOB

10




PeryJsiTUBHbIMU J1efiCTBUSIMU:

') MPUHSITHE Ce0s1 M IPYTHX JTI0/1e:

- IPUHUMATh MOTUBBI U apTYMEHTHI JIPYTUX
JIOJEH  TpW  aHAIM3E  Pe3yJbTaTOB
JESITENILHOCTH;

- IIPU3HaBaTh CBOE MPABO M IMPABO JPYTUX
JIFOJIE Ha OIIMOKHU,

- pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MHD C
MO3UIIAU JPYTOTO YETOBEKA;

OK 07.
CopelicTBoBa
Th
COXpaHEHUIO
OKPYIKaIoIIe
U cpenpl,
pecypcocoep
SKCHHIO,
MIPUMEHSTH
3HAHUS 00
U3MEHEHUU
KJINMarTa,
TIPUHIIATIBI
OEepEKIIMBOTO
MIPOU3BOJICTB
a,

b pexTuBHO
JIEUCTBOBATH
B

B o06J1acTH YK0JI0rH4Y€eCKOro

BOCIIUTAHMSA:
- cOpPMHPOBAHHOCTh  AKOJOTUYECKOMN
KYJBTYPBHI, TOHNMaHUE BITUSTHUS

COLIMATIbHO-D)KOHOMUYECKUX TMPOLECCOB Ha
COCTOSIHUE MPUPOJHOM H  COLMATBHOMU
Cpellbl, OCO3HaHHE TTI00ATBHOIO Xapakrepa
HKOJIOTUYECKUX TTPOOJIeM;

- IUIAaHUPOBAaHUWE W  OCYIIECTBIIEHUE
JIEVUCTBUM B OKPY’KAIOIIEU Cpelie HA OCHOBE
3HAHUS [EJNed YCTOMYMBOIO  Pa3BUTHUSA
YEJIOBEUECTBA;

aKTHUBHOE HEIIPUSATHE JICUCTBUM,
MIPUHOCSIIIMX BPEl OKPYKAKOLIEH CpEaE;

- YMEHUE MIPOTHO3UPOBATH
HeOJIaronpusiTHbIC JKOJIOTUYECKHUE
MTOCJIEACTBUS MPENPUHUMAEMBIX
JNEUCTBUM, IPEAOTBPALLATH UX;

- pACIIMpEHHE OmbITa  JESITEIbHOCTH

- chopMUpOoBaTh MPEJICTABICHUS: O XUMHUYECKOW COCTaBJISIOLICH
€CTECTBEHHOHAYYHOM KapTHUHBI MHUPA, POJM XUMHH B [O3HAHUU
SBIICHUN TPUPOABI, B (POPMHUPOBAHUM MBIIUICHUS H KYJIbTYPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHONW TpPaMOTHOCTH, HEOOXOAMMOMW st
pelIeHrs] TPaKTUYECKUX 3a7ad W IKOJIOTUYECKH OOOCHOBAHHOTO
OTHOIIICHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpesie;

- yMeTh CcOOJI0/aTh MpaBUjia HSKOJIOTHYECKH IeJec000pa3HOro
MOBE/ICHUSI B OBITY W TPYAOBOH NEATEIHHOCTH B IEISIX COXpPAHCHHS
CBOEr0 3J0POBbS WU OKPYXKAIOWIEW NPUPOJHOM CpPENbI;, YUYHUTHIBATH
OMAaCHOCTh BO3JCWCTBHUS HA JKUBBIE OPraHU3MBbl OIPEIEICHHBIX
BEUIECTB, MOHMMAasl CMBICH TIOKa3aTessl MpeAesbHOM JO0MyCTUMOMN
KOHIIEHTpaIluU
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Ype3BbIYAlH
BIX

HKOJIOTMYECKOM HANPABICHHOCTH;
- OBJIaJICHUE HaBbIKaMHU y4eOHO-

CUTYyalHsIX HCCIIEN0BATENbCKOM, POEKTHOM U
COIIMAIbHOM AESATEIbHOCTH;
K 1.3 B  o0imacT  HEHHOCTM  HAYYHOIO |- YMETh IUIAHUPOBAaTh M BBIIOJHATH XUMHYECKUU SKCIIEPUMEHT
IIpoBepATh MO3HAHUS: (mpeBpallieHusT OpraHUYECKUX BEUIECTB NMPHU HATPEBAaHUU, MOJIYUYCHHE
OCHAILIEHHOC |-  Cc(OPMUPOBAHHOCTh  MHPOBO33PEHUS, | 3TUIEHA M H3YYEHHE €ro CBONCTB, KayeCTBEHHbIC pEAKIUHM Ha
Tb, COOTBETCTBYIOILIETO COBPEMEHHOMY | aJbJCTH/IbI, KpaxMaJjl, YKCYCHYIO KHUCIIOTY; Je€HATypalus OEIKOB Mpu
paboTOCIOCO | YPOBHIO Pa3BUTHS HAyKW M OOIIECTBEHHOM | HArPEBAHUU, IBETHBIC PEAKIIUU OEITKOB; MPOBOJIUTH PEAKIIMH UOHHOTO
OHOCTB, MPaKTUKH, OCHOBAHHOIO HAa  Juajiore | o0OMeHa, OMNpeNeNsTh Cpeay BOJHBIX pPacTBOPOB, KaueCTBEHHbIE
UCIIPaBHOCTH | KyJIBTYp, CIOCOOCTBYIONIEIO OCO3HAHHUIO | peakiuu Ha cyiabdaT-, KapOOHAT- W XJIOPUI-aHHOHBI, HAa KaTHOH
51 CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE; aMMOHHUS; PELIaTh YKCIEPUMEHTAIbHBIEC 3a7aun 1o TemMaM ""Mertayibr"
OCYILIECTBJIAT |-  COBEPIICHCTBOBaHUE  s3bIKOBOM U | M "HemeTamibl") B COOTBETCTBUM C MpaBUIaMU TEXHUKHU O€30MIaCHOCTH
b HACTPOMKY | UMTATENIbCKOW KYJIbTYpbl KakK CpeAcTBa | IpH OOpallleHHWH C BEIIEeCTBAaMHU M JIA0OPATOPHBIM O0OPYIOBAHUEM;
000pYyZIOBaHU | B3aUMOJICUCTBHUSL ~ MEXAY  JIIOABMHU M | IPEACTABIATh PE3YJbTaThl XUMHYECKOTO JKCIEpUMEHTa B (opme
s 1OTa ISt MTO3HAHUS MHUPA; 3alMCH YpPABHEHUH COOTBETCTBYIOLIMX peaKUUil U (HOpMyIupoBaTh
pa3IMYHBIX | - OCO3HaHHE LIEHHOCTH Hay4YHOM | BBIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;
croco0oB NEeSATEIbHOCTH, TOTOBHOCTh OCYUIECTBJIATH | - YMETh aHAJIU3UPOBATh XMMUYECKYI0 MH(POpPMALKIO, MOTYy4YaeMYyI0 U3
BApKHU ITPOEKTHYO 151 HCCJIEIOBATENHCKYIO | pa3HBIX HCTOYHUKOB (CPECTB MaccoBOM nHpopmaImu, cetb MuTepHer
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIE; | U APYTHE);
OBianenue YHUBEPCAJIbHBIMHU | - BJIAJECTh OCHOBHBIMM METOJAMH HAYyYHOI'O IO3HAHHUS BELIECTB H
yueOHBIMHU MO3HABATEJbLHBIMH | XUMUYECKUX SBICHUN (HAOMIOEHNWE, W3MEPEHHE, JKCIICPUMEHT,
AEeCTBUSIMM: MOJICJINPOBAHUE);
B) padora ¢ ungopmaumei: - yMeTh TIPOBOJUTH pAaCYeThl MO0 XUMUYECKHM (POpMyIaM H
- BJIAJIETh HaBbIKAMU MOJTYYEHHUSI | ypAaBHEHUSIM XUMHUYECKUX PEaKIUi C HCIOJb30BaHUEM (PU3HUYECKUX
uHQopMalMu W3 HUCTOYHUKOB PA3HBIX | BEIMYMH, XapAKTEPU3YIONIMX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
TUIIOB, CAMOCTOSITEBHO  OCYLIECTBISITH | MACChl, 00bEMa (HOpMaJibHbIE YCIOBHUSA) I'a30B, KOJIMYECTBA BEIECTBA;
MIOMCK, aHali3, CHUCTEMATU3allMi0 U | UCIOJIb30BAaTh CUCTEMHBIE XUMWYECKUE 3HAHUA I IPUHATHS
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UHTEPIPETAUI0O UHPOPMAIUN PAITUYHBIX
BUJIOB U (DOPM TIpe/ICTaBIICHHUS;
- co3maBaTh  TEKCThl B
dopmarax ¢  ydeToM
uHpopMaluu U 1EJIEBOM
BBIOMpAst ONTUMAJIbHYIO
MPE/ICTABIICHUS U BU3yallU3alliy;

- OLIEHUBAaTh JOCTOBEPHOCTb,
JETUTUMHOCTD uHbOopMaIu, ee
COOTBETCTBHE TIPABOBBIM M MOpPAJIbHO-
THYECKUM HOpMaM;

- MCIIOJIb30BaTh CpencTBa
UH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTHA B PEMICHUH KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX M OPTaHU3AIMOHHBIX
3ajjady ¢ coOmrojieHHeM — TpeOoBaHUM
SPrOHOMHUKH, TEXHUKH  O€30MacHOCTH,
TMTUEHBI, PEeCypcocOepexeH s], MPaBOBBIX
U TUYECKUX HOPM, HOpM
nH(OPMAITMOHHON O€30MaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U
3alUThl HHPOpMaLUU, UHOOPMAITUOHHOU
0€30macHOCTH JINYHOCTH,

Pa3INYHbIX
HAa3HAUCHU
ayaIuTOpHUH,

(opmy

pemeHHﬁ B KOHKPCTHBIX JKH3HCHHBIX CHTYyallUdaX, CBsA3aHHBIX C
BCIICCTBAMHU U UX IIPUMCHCHUCM

I[IK 1.4
Iloarorasaus
aTb "
MIPOBEPSIThH
CBapOYHbIC

B vactu Tpy0BOTrO BOCIIUTAHUS:

- TOTOBHOCTb K TpyAy, OCO3HAHHUE
IIEHHOCTHU MAacTEPCTBa, TPYI0IH00HE;

- TOTOBHOCTb K AaKTHUBHOH JeSITEILHOCTH
TEXHOJIOTUYECKOM u COILMaIbHOM

- BJIAJIETh CUCTEMOW XUMHYECKHUX 3HAHUW, KOTOpas BKIKOYAET:
OCHOBOTIOJIAralOIIMe  TMOHSTHS  (XUMHUYECKUM  DJIEMEHT,  aToM,
JJIEKTPOHHAsT 000J0YKa aroma, S-, p-, O-2IEKTpOHHBIE OpOUTAIN
aTOMOB, HWOH, MOJIEKYJIa, BaJEHTHOCTb, JJIEKTPOOTPUIIATEIHHOCTD,
CTENEHb OKHUCJICHMS, XMMHYECKash CBs3b, MOJIb, MOJISIpHAs Macca,
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MaTepHaIbl
JUTSE
pa3IMYHBIX
crnoco0oB
CBapKu

HaIpaBJIEHHOCTH, CIIOCOOHOCTH
UHUIIMUPOBATH, MJIAHUPOBATD u
CaMOCTOSITENILHO BBITOJIHATH TaKyIo
NeSITeTTbHOCTD;

- HWHTepeC K pa3iIu4HbIM  chepam

npodecCUOHANbHOM eI TEIbHOCTH,
OBnazieHNEe YHUBEPCATbHBIMU YUEOHBIMU
NO03HABATEJIbHBIMU J1EHCTBUSMU:

a) 0a30BbIC JOTHYECKHUE ACHCTBUS:

- caMoCTOATENbHO  (OPMYIUPOBATH U
aKTyaJIM3upOBaTh npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBIM MPU3HAK
170071 OCHOBaHUS TUTST CpaBHEHUA,
Kiaccudukanuu u 00001IeHNS;

- OIPEIENSTh LT 1eATEeIbHOCTH, 331aBaTh
napaMeTpbl U KPUTEPUH UX JTOCTHXKEHUS;

- BBISIBJISTD 3aKOHOMEPHOCTH u
IPOTUBOPEUUS B paccMaTpuBaeMbIX
SIBJICHUSX;

- BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTD,
OLICHWBAaTh  COOTBETCTBHUE  PE3yIbTaTOB
[EeNsIM, OIICHWBATh PHUCKUA TOCIEACTBHMA
JeSITEIIbHOCTH;

- pa3BUBaTh KPEATHBHOE MEBIIUICHUE MPH
PEIICHNUH KU3HEHHBIX MPOOIEM

0) 0a30BBIC HCCIIEAOBATEILCKUE ICHUCTBUS:
- BJIAJETH HaBBIKAMH y4eOHO-
HCCIIEN0BATEIBCKON u IIPOEKTHOU

MOJISIDHBI 00BEM, YTJIEPOIHBIA CKeneT, (DyHKIMOHAJIbHAsS TPYIIIa,
paavikaig, W30MEpHUs, H30MEphl, TOMOJOTHYECKUWA psA, TOMOJIOTH,
YIJICBOMOPOABI, KHCIOPOA- M a30TCOIEpKallue  COCIUHEHUS,
OMOJIOTMYECKH AaKTHBHBIE BeIIecTBa (YIJICBOABI, JKHUPBI, OCIKH),
MOHOMEp, TMOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISIPHBIC
COCUHCHMSI, KpUCTATNYECKas pelieTKa, TUITBI XUMHUYECKUX PEaKIIHid
(OKHCITUTEIIFHO-BOCCTAHOBUTENBHBIC,  JK30-U  DHIOTEPMUYCCKUE,
peakiui MOHHOTO OOMEHA), PacTBOpP, AJICKTPOIUTHI, HEIIEKTPOIUTHI,
AIEKTPOJIUTHICCKAS JAUCCOIMANNS, OKHCINUTEIb, BOCCTAHOBUTEIID,
CKOPOCTh XUMUYECKON PEaKIny, XUMUISCKOE PaBHOBECHE), TCOPHH H
3aKOHBI (TEOPUS XUMUYECKOTO CTPOCHHS OPTaHMIECKUX BEIecTB A.M.
bytneposa, TEOpHUs AIEKTPOTUTHICCKOM JTUCCOIIHAITHH,
nepuoandeckuit 3akon /.M. MeHneneeBa, 3aKOH COXpaHEHUS MAcChl),
3aKOHOMEPHOCTH, CUMBOJIMYECCKUN S3bIK XUMHHU, (PAKTOJIOTHICCKUE
CBEJICHUSI O CBOWCTBAaX, COCTaBe, TMOJYyYEeHUH U O€30MacHOM
WCIIOJIb30BAaHUU  BAXHEHIIMX HEOPTraHUYECKUX U OPTraHUYECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEJIOBEKA,

- YMETh BBIABIISTH XapaKTEPHbIC MPU3HAKA U B3aUMOCBS3b M3yUCHHBIX
MOHSTUH, TPUMEHSATh COOTBETCTBYIOIIME TIOHSITHS TIPU OIKMCAHHUU
CTPOEHHUS U CBONCTB HEOPTAaHUYECKUX M OPTaHMYECKHX BEIECTB U UX
MpEBPAIICHU; BBISBISATH B3aUMOCBA3b XUMHUYECKHUX 3HAHHM C
MOHATUSAMU W TPEACTABICHUSAMH JPYTHX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

- yYMETh WCIIOJIb30BaTh HAWMCHOBAaHHUS XHUMHUYECKHX COCIMHCHHM
MEXIYHAPOIHOTO COK3a TEOPETUYECKOM W TNPUKIATHOW XUMHUUA U
TPUBUAJbHBIC HA3BaHUS BAXKHCHINNX BEIICCTB (ITHIICH, allCTHJICH,
rimnepud, GeHon, QopMambAeTHI, YKCyCHas KHCIIOTa, TJIUIUH,
yTrapHBIN ra3, YIJIEKUCIIBbIA Ta3, aMMHAK, ralieHasl u3BeCTb, HeralieHas
W3BECTh, THUThEBAas COAa W JIPYTUX), COCTaBIATH (HOPMYIIBI
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NESATCIIBHOCTH,
po0em;

- BBISIBJIATH IPUYMHHO-CJICICTBCHHBIC CBS3H
U aKTyaJIM3UpOBaTh 3a/adyy, BbBIJABUIaTh
THIIOTE3y €€  PpCUICHHs,  HaXOIUTh
apryMEHTBI JJI1  JI0Ka3aTeIbCTBA CBOUX
YTBEP)KICHHM, 3a/aBaTh MapaMeTpbl |
KPUTEPUU PEIICHUS;

- aHAJIU3WUPOBATh IIOJIYYCHHBIE B XOJC
pEIICHUS 3aJa4d Pe3yJIbTaThl, KPUTHUSCKU

HaBBIKAMH  pa3pelICHUs

OLICHUBATH 150. JIOCTOBEPHOCTB,
MPOTHO3UPOBaTh HU3MEHEHHE B  HOBBIX
YCIOBUSIX;

-  yM€Thb  MEPEHOCHUTh  3HAHUSA B

MO3HABATENIbHYIO U MPAKTHYECKYI0 00JIaCTH
KU3HEIEITeIIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEIMETHBIX 001acTei;

- BBIJBUTaTh HOBBIE WJEH, Npenararh
OpPUTHHAIBHBIC TTOJXO/IbI U PEIICHUS;

- CIIOCOOHOCTh HUX HCIIOJIb30BAHUS B
[I03HABATEIbHOU U COLIMAJIBHON MPAKTUKE

HEOPTaHUYECKUX U OPraHMYECKUX BEIECTB, YPABHEHUS XUMHUYECKUX
peakiui, OOBICHATh WX CMBICI; TMOJATBEPKJIATh XapaKTepHbIC
XUMHUYECKUE CBOICTBa BEIIECTB COOTBETCTBYIOIIMMHU
HKCIIEPUMEHTAMHU U 3aMHUCSIMU YPABHEHUN XUMUUYECKUX PEaKlnid;

- YMETh yCTaHaBIUBAThH NPUHAICKHOCTD U3YYEHHBIX
HEOPTaHWYECKUX U OPraHUYECKUX BEIIECTB K OIMpPEIENICHHBIM Kilaccam
U TpynnaM COEIMHEHHM, XapaKTepU30BaTh WX COCTAB M Ba)KHEHIIHE
CBOMCTBA; OMpENEATh BUIbl XWMHUYECKUX CBs3ed (KOBaJCHTHas,
WOHHAs, METa/UIMuyecKas, BOJIOPOJIHAS), THUMBl KPUCTATUIMYECKUX
PELIETOK BEIIECTB; KIaCCUDUIIMPOBAThH XUMUUYECKUE PEAKIINH;

- chopMupoBaTh TMPEACTABICHUS: O XHUMHUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMHUM B TIO3HAHUU
SABJICHUU TIPUPONbl, B (POPMUPOBAHUM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM st
pEelIeHUs] TPAKTUYECKUX 3aJad M DKOJOTHYECKH O00OCHOBAHHOTO
OTHOILIEHHS K CBOEMY 370POBbIO U MIPUPOIHOU CPEJIE;

- yMeTh TIPOBOJIUTH pacUeThl MO XUMHUYECKHM (opMyiaM H
YpaBHEHUSIM XUMHUYECKUX PEAKIMil C MCIOJIb30BAHUEM (PU3NYECKUX
BEJIMYMH, XapaKTEPU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, 00beMa (HOpMaJIbHbIE YCJIOBHS) Ta30B, KOJUYECTBA BEIIECTBA;
UCIIOJIb30BaTh CHCTEMHBIE XHWMHYECKHWE 3HAHUS [JIsl TPUHITHUS
pelieHnid B KOHKPETHBIX J>KU3HEHHBIX CUTYallUsIX, CBS3aHHBIX C
BEIIIECTBAMHU U UX NTPUMECHEHUEM
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJILHOM
JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0bemM IUCUMILIUHBI U BUAbI Y4e0HO! padoThI

Bup yueOHoI padoThI O0beMm B yacax
O0bem 00pa3oBaTeIbHON NPOrpaMMBbI M CHHUILIMHBI 54

B T.Y.

OcHOBHOeE coJep:kaHue 46

BT. 4..

TEOPETUYECKOE 00yUCHHE 22
MPaKTUYECKUE 3aHATHUS 18
71a00paTOPHBIC 3aHATHS 6

HpO(l)eCCHOHaJILHO-OpI/IeHTI/IpOBaHHOC CoAecpKaHuEC

(conep:kaHue MPUKIATHOTO MOTYJIs1) 0
BT. 4..

TEOPETUUICCKOE 0OyUCHHE 2
MPAKTUYECKUE 3aHATHUS 4
Ipomexyrounas arrectanus (IuddepeHIpoBaHHbBIN 3a4eT) 2

16



2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

dopmMupyem
HaumeHoBaHu Conep:xkanue yueOHOro marepuasa (0OCHOBHOE M IPO(eCCHOHAIBHO- O6nen Lie
€ pa3geaoB OPHEHTHPOBAHHOE), 1A60PATOPHBIE M NPAKTHYECKHE 3AHATHS, IIPAKJIATHOI
4acOB  |KOMIETEHLH
TeM MOIYJIb i
1 2 3 4

OcHOBHOE coiep:KaHue 54
Pazgen 1. OcHOBBI CTPOEHHS BelIeCTBA 6
Tema 1.1. OcHoBHOE coep:KaHue 4 OK 01
Crpoenue 5
ATOMOB Teopernueckoe o0yuenue
XUMHUHCCKUX | Coppemennas Mojelnb cTpoeHUs atoma. CHMBOIMYECKMI SI3BIK XMMHH. XHMMHYECKHUiA
SJIEMCHTOB M |5 pepment. DnekTponHas koHGHUrypanusa atoMa. Kinaccudukanys XUMHYECKUX DJIEMEHTOB
Mpupoaa —  i(s-, p-, d-snementsl). BaneHTHbIe 31€KTPOHBI. BalleHTHOCTb. DIIEKTPOHHAs MPUPOJIA
XUMHUHCCKON |y yivygeckoil ¢BA3H. DIEKTPOOTPHIATEIBHOCTD. BUIbI XMMUYECKO CBS3M (KOBAJIEHTHAS,
CBI3H MOHHasl, METAINYECKAs, BOJOPOAHAS) U CIIOCOOKI €€ 00pa30BaHus

IpakTuyeckune 3aHATUSA 2

[Ipaktuueckas padora Ne 1: CocraBineHue popMyI1 CIOKHBIX HEOPraHUYECKUX BEILECTB,

PacUéT NX OTHOCUTENILHON MOJIEKYJIIPHOM MAcChl U MACCOBOI JI0JIM 3JIEMEHTOB.
Tema 1.2. OcHoOBHOE coJiep:KaHue 2 OK 01
[Tepnonnuecku 5 OK 02
i 32KOH 1 IIpakTHyeckue 3aHATHSA
rabmana LU |1ipaxruueckas paGora Ne 2: CocTaBienHe XapakTepUCTHKH XHMIUECKOTO SEMEHTA 10
Menpeneesa  |yonosxennto B IICXD.
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Paznen 2. XuMu4eckue peakiuuu

Tema 2.1. OcHoOBHOE coJep;KaHue 4 OK 01
Tunel
e —— Teopernueckoe o0yueHue 2
peakiuu Knaccudukanys v TUIIBI XUMUYECKUX PEaKIUi ¢ y4acTHEM HEOPraHUYECKHUX BEIECTB.
CocrapneHue ypaBHEHHM peakifil COeIuHEH s, Pa3IoKeHUs, 3aMellleHns, 0OMeHa, B T.4.
peaKuuii TOpEeHH s, OKUCIIEHUSI-BOCCTAHOBIICHHUS.
VYpaBHEHUSI OKUCIICHHSI-BOCCTaHOBIICHHS. CTeneHb oOKkuciaeHus. OKUCINUTEINb U
BOCCTaHOBUTENb. COCTaBIICHUE U YPABHUBAHUE OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peakIuii METOJI0OM AJIEKTPOHHOTO OanaHca. OKUCIUTEILHO-BOCCTAHOBUTEIIHHBIC PEAKIIUU
B MPUPOJE, MPOU3BOACTBEHHBIX MPOIIECCAX U )KU3HEACATEIbHOCTH OPTaHUu3MOB
IIpakTyeckue 3aHATHS 2
[Ipaktuueckas padota Ne 3: Perienue 3aa4 1o XuMu4eckum (Gopmysiam ¢
UCIIOJIb30BAaHUEM BEJTMYMH Macca, 00bEM M KOJIMYECTBO BEIIECTRA.
Tema 2.2. OcHOBHOE coJiep:KaHue 2 OK 01
DNEeKTpOoauTHYE T G OK 04
cKast eopeTuyeckKoe 00ydyeHme -
AUCConnallns 1| JlagopaTopHble 3aHATHS 2
HOHHBIN 0OMEH
Jlabopatopnas paborta.Nel «CocTaBneHue ypaBHEHH TUCCOITUAITAHN BEIIECTB U
ypaBHEHUH pPeakIuii HOHHOTO 0OMEHa
Paznean 3. CrtpoeHne ¥ CBOMCTBA HEOPraHUYECKHUX BelIEeCTB 12
Tema 3.1. OcHOBHOE coJiep:KaHue 4 OK 01
Knaccuduxanus OK 02
Teopernueckoe o0yueHune 2
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, HomeHknarypa |[Ipeamer Heopranudeckoii xumun. Knaccudukaius Heopranndeckux emects. [IpocTsie IIK1.3
U CTPOCHUE U CJIOKHBIE BelecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIECTB (OKCUIBI, THIPOKCHBL,
HEOPraHUYECKU |KHUCIIOTHI, COJIM). B3anMOCBs3b HEOPraHMYECKHUX BEIECTB. ATPEraTHbIE COCTOSHHUS
X BELICCTB BenlecTBa. Kpucrammueckue u amopduble BenecTsa. THUITbI KPUCTAIUINYECKUX PEIIETOK

(aToMHas1, MOJIEKyJIsIpHasi, HIOHHAsI, METAJNINYeCKas). 3aBUCUMOCTh (PU3HUECKUX CBOWCTB

BELIECTBA OT THUIIA KPUCTAIMYECKON pEHIETKN. 3aBUCUMOCTh XUMHYECKOW aKTUBHOCTH

BELIECTB OT BUAA XUMUYECKOMN CBA3U U TUIIA KPUCTAIMYECKON pemieTKy. [IpuanHbl

MHOIr000pasusi BEIECTB

IIpakTu4yeckue 3aHATHS

[Ipaktuueckas paborta. Ne4 HoMeHKIaTypa HEOPraHMUECKUX BEIIECTB: HA3BAHKE

BELIECTBA UCXOS U3 UX XUMUYECKON (POPMYJIbI MU COCTABIECHUE XMMUYECKON (POPMYJIBI

MCXOJIA U3 Ha3BaHUs BellecTBa no MexayHapoano (MIOITAK) wnu tpuBnansHoi

HOMEHKIIAaType.
Tema 3.2. OcHOBHOE coJiep:KkaHue OK 01
duznko- OK 02
XUMIYECKHe Teopernueckoe 00yyenune IIK1.3
cBOHCTBA Metamuisl.  OOmue Qusudeckue u  XUMHYECKHEe CBoiicTBa MeTauioB. CHocoObl 1IK1.4
HEOPraHWYCCKN |oygenns. 3HaueHHe METAIIOB M HEMETAUIOB B TIPUPOAE U JKH3HENEATEIbHOCTH
X BELICCTB

yeyloBeKka W opraHu3sMoB. Koppo3ust MeTayuioB: BHIbI KOPPO3UH, CIIOCOOBI 3allUTHI
METAJUIOB OT KOPPO3UHU

Hemeramnbl. OO0mue ¢usmyeckne M XUMHUYECKHE CBOMCTBA HEMETAJJIOB. THUIUYHBIC
cBoiictBa HemetauioB [V— VII rpynn. Knaccudukanus m HOMEHKIaTypa COEIMHEHHM
HeMeTauioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE

XVWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX BeELIECTB (OKCHUIOB,
TUAPOKCUIOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B MU3MEHEHUHU CBOWMCTB MPOCTHIX
BELIECTB, BOAOPOIHBIX COEIMHEHUH, BBICIINX OKCUAOB U TUAPOKCHIOB
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HpaKaneCRne 3aHATUA

[TpakTueckas padora Ne 5 «['eHeTnueckasi CBsI3b HEOPraHUYECKUX BEIIECTBY

Tema 3.3. OcHoOBHoOE coaep:xaHue 2 OK 01
Unentudukamm OK 02
g JlabopaTtopHble 3aHATHSA 2 OK 04
HCOPTaHMHCCKH | JTagopaTopHas padotaNe2 «KadecTBeHHBIC peakllni Ha (YHKIIMOHAIBHBIC TPYIIIIBI
X BCHICCTB OpPTaHUYECKUX BEIIECTBY.
Paszpnen 4. CTpoeHue 1 CBOMCTBA OPraHNYeCKUX BeLIECTB 18
Tema 4.1. OcHOBHOE coJiep;KkaHue 4 OK 01
Knaccuduxanus IIK1.4
, CTPOEHHE I Teopernueckoe o0yuenue 2
HOMCHKJIATYPa |[JosiBneHre U pa3BUTHE OPraHMYECKOW XMMHUHU Kak Hayku. [IpeameT opraHudeckoit
OPraHuHCCKUX | xpvpu, MecTo ¥ 3HaYCHHE OPTaHUYEeCKON XUMHH B CHCTEME €CTECTBCHHBIX HAYK.
BCHICCTB XUMUYECKOE CTPOCHHE KaK IMOPSI0K COCAMHEHHS aTOMOB B MOJIEKYJEC COMIACHO HX

BaJIeHTHOCTH. OCHOBHBIE TOJIOKEHUSI TEOPUU XUMHYECKOTO CTPOCHHUS OPTraHUYECKHUX

coenuHeHud A.M. bytnepoBa. VYTIepoaHbId CKEJIET OPraHUYE€CKOW MOJIEKYJIBI.

3aBUCHUMOCTh CBOWCTB BEIIECTB OT XMMHYECKOTO CTPOEHHsI Mojekyid. M3omepus u

H30MEPBI.

[lonsitue o QyHkuuoHanbHoW rpynne. Panukan. IlpuHumnel — kiaaccupukanuu

OpTraHWYECKUX  COCIWHEHHMH. MeXAyHapoaHas  HOMEHKJIATypa W TPHHIIUIIBI

HOMEHKJIATypbl ~ opranmueckux  coeauHeHuil. [lonatue 00  asoTcopeprKaniux

COCITMHEHUX, OMOJIOTHYECKN aKTUBHBIX BellecTBax (yriieBojax, )KUpax, Oemkax u zp.),

BBICOKOMOJICKYJISIPHBIX COCTMHEHUSIX (MOHOMED, TIOJIMMEP, CTPYKTYPHOE 3BEHO)

IIpakTHyeckune 3aHATHS 2

[Ipaktuueckas padota Ne 6: «MozaenrpoBaHue MOJIEKYJT OPTaHUYECKUX BEIIECTBY.
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Tema 4.2.
CBolicTBa
OpraHUYECKUX
COCJIMHCHU I

OcHoOBHOe coaepxaHue

12

Teopernueckoe o0yueHnme

OU3NKO-XUMUYCCKUE CBOWCTBA OPraHUYECKMX COCAUHEHUH OTIENBHBIX KJIACCOB
(ocobenHocTH KiIaccCu(pUKAUK U HOMEHKIIATYPhl BHYTPH KJIacCa; TOMOJIOTHYSCKUN PST U
obmast hopmyna; mzomepus; GU3NUSCKUE CBONCTBA; XUMHUYECKHE CBOWCTBA; CIOCOOBI
MOJTYYCHUS ):

— TIpeJIeNIbHBIC YTIIEBOIOPOIbI (AJIKaHBI M IIUKJIOAIKAaHbI). [ opeHne MeTaHa KaK OIWH W3
OCHOBHBIX HMCTOYHHKOB TeIJIa B IMPOMBINUICHHOCTH W ObITy. CBOHCTBAa MPUPOTHBIX
yIJIEBOIOPO/IOB, HAXOXK/ICHUE B TIPUPOJIC M IPUMCHCHHE aJTKAHOB,

— HeTpeaenbHbIe (AJKCHBI, aIKMHBI U AJKAJUCHBI) U apOMATHYECKHUE YTJIEBOJOPOJIBI.
['opeHre ameTwieHa Kak HWCTOYHHUK BBICOKOTEMIIEPATYPHOTO ILIAMEHH IS CBApKHA H
PE3KU METaJIOB

— KHCIIOpOJCOAepKalllue COeAMHEHUs (CnUpThl U (HEHOJIbI, KapOOHOBBIE KHUCIOTHI U
3¢upbl, anbpAerujibl M KETOHbI, JKUPBI, yrieBoAsl). [IpakTHueckoe mnpUMEHEHUE
ATUWICHTJUKOMS, raunepuHa, (enona. Ilpumenenue ¢dopmanpaernaa, aueraibIeruja,
YKCYCHOM KUCIOTBI. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KMCIOT. Morouiue cBoiicTBa
MbLIa

—  a3oTcoepkalmue  coeAuHeHuss  (aMMHBI M AMUHOKHCIOTHI,  OEJKH).
BbICOKOMOJIEKYIIIpHBIE  COEAMHEHUS] (CMHTETUYECKHE U OHOJIOrMYECKU-aKTHBHBIE).
MoHoMep, moauMep, CTPYKTypHOEe 3BeHO. llommmepusanusi 3THiIEHAa KaKk OCHOBHOE
HaIIPaBJICHHUE €T0 UCIIOIb30BaAHUS.

I'eneTnyeckas CBsI3b MEXKAY KJIaCCaMU OPTaHUYECKUX COEIUHEHUN

IIpakTuyeckune 3aHATHS

[Mpaktnyeckass pabora Ne 7 «CocraBieHue (OpMyJa TOMOJIOTOB W H30MEPOB
OpPTaHMYECKUX BEIIIECTB.

OK 01
OK 02
OK 04
IIK1.3
I1IK1.4
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[Ipaktrueckas pabora Ne§ «I'eHeTnueckast CBSI3b OPraHUYECKUX BELIECTB.
Pemienne npakTHKO-OPMEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HAa  CBOMCTBA
OPTraHUYECKUX COCNVUHEHUN OTAEIBHBIX KIACCOB

JlabopaTtopHas pabota

JI. p.Ne 3 «IlosryueHue 3TUIIEHA U U3YUYEHUE €r0 CBOKWCTB.

Tema 4.3. OcHoBHOE coaep:xaHue OK 01
Nnentudukaru OK 02
5 OPraHIYECKUX Teopernueckoe o0yueHune OK 04
BCLICCTB, HX Buooprannueckue coenuHeHus. I[IpuMeHeHMe M OHONIOTMYECKas pOJNb YIJICBOJOB. 1IK1.3
3HAYCHUC 1 OKHCIICHHE YTICBOIOB — HICTOYHHMK SHEPTUH KUBBIX OpraHu3mMoB. O0IacTH MPUMEHEHHUSI TIK1.4
IPUMCHCHUC B | apunokmcnor. IpeBpamienus GenkoB NHINM B opraHusMe. buonormdeckue QyHKIUU
ObITOBOH 1 OenkoB. buosjornueckue GyHKIHUU KUPOB. Pojb OpraHMYecKkodl XHMHUHM B PEIICHHU
MPOU3BOACTBCH | npoGnem mueBoi 6e30MacHOCTH
HOH Ponbp oprannueckoil XMMUU B PEIICHUM MPOOJEM HHEPreTHYecKod Oe30MacHOCTH, B
ACATCAPHOCTH | pa3BUTHKM MEAMIIMHBI, CO3JaHUM HOBBIX MAaTEPHUAOB, HOBBIX HCTOYHHUKOB JHEPTUHU
C/10BCKa (apTEepHATUBHBIC HCTOYHUKH dHEpTuH ). OMacHOCTh BO3ICUCTBUS HA KUBBIC OPTraHU3MBI

OpPraHMYEeCKHX BEHICCTB OTACIBHBIX KIacCOB (YIIICBOJOPOMABI, CHHUPTHI, (EHOIbI,

XJIOPOPTaHUYECKUE TPOM3BOAHBIC, aJBJICTUABI M JIP.), CMBICT TOKa3aTels MPeAeiIbHO

JIOMYCTHMOM KOHIIEHTPAIIUN

Kunernuyeckne M TepMOJIMHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSA XHUMHUYECKHX
Paznea 5. "

peaKuuii
CkopocThb OcHoBHoOE coaep:xaHue OK 01
XUMHUYECKUX OK 02

Teopernueckoe o0yyenune
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peaKkuui. CKOpoCTh peakiliy, €e 3aBUCUMOCTh OT Pa3IUYHbIX (DAKTOPOB: MPHUPOIBI PEArHPYIOIINX IIK1.4
XHUMHUYECKOE BEILIECTB, KOHLEHTPAMU pEarupyrollux BELIECTB, TEMIEPATYpPbl MW  IUIOLIAAH
paBHOBECHUE PEaKIMOHHON MOBEPXHOCTU. TeruioBbie APQPEKTHl XUMHUYECKUX peaKuuid. IK30- |
SHAOTEPMUYECKUE, PEAKLINH.
OOpatumocTh peakiuii. XMMHUYECKOEe PAaBHOBECHE W €ro CMEUIEHUE MO JEHCTBUEM
paznuyHbIX (HaKTOPOB (KOHIEHTpAIMsl PEareHTOB WJIM MPOJIYKTOB pEaklUu, JaBJICHUE,
TeMIiepaTypa) JJIS CO3/aHHUsl ONTUMAJBHBIX YCJIOBHM TPOTEKAHHS XMMHYECKUX
npoueccoB. [Ipunuun Jle [larense
IIpakTu4yeckue 3aHATHS OK 01
OK 02
[TpakTrueckas padora Ne9 3aBUCHMOCTb CKOPOCTU XUMUYECKUX PEAaKLUN OT yCIOBUI ITIK1.3
MPOTEKaHUs peakuuii (C NPaKTUKO-OPUEHTUPOBAHHBIMH BOIIPOCAMM). 1IK1.4
Paszpnea 6. PacTBOpBI
Tema 6.1. OcHOBHOE coJiep:KkaHue OK 01
[TonsiTue o OK 02
pacTBOpax Teopernueckoe o0yuenue OK 07
PactBopenue kak ¢usznko-xumuueckuii mporecc. PactBopsl. CriocoObl TPUTOTOBICHUS TIK1.3
pactBopoB. PactBopumocTb. MaccoBas [0yi1  pacTBOpEeHHOro BemecTBa. (CMbICa TIK1.4
NOKa3arelisl MPEAEIbHO JOMYCTUMON KOHLIEHTPAalUMU W €ro HCIOJIb30BAaHHWE B OLIEHKE
HKOJIOTMYECKOI 0€30MacHOCTH.
[IpaBuia 3KOJIOTUYECKH 11€71eCO00PA3HOT0 MOBE/ICHUS B OBITY U TPYIOBOM JEATEIbHOCTH
B LIEJSIX COXPAHEHHMS CBOETO 30POBbS U OKPYXKAIOLIEW MPUPOAHON CpPEIbl; OMACHOCTh
BO3JICHCTBUSI HA KUBBIE OPraHU3MbI ONPEICICHHBIX BEIIECTB.
Pemienne  NpakTUKO-OPMEHTUPOBAHHBIX  pPACUETHBIX  3aJaHUW  HA  PacTBOPHI,
UCIIOJIb3yeMbl€ B OBITOBOM U MPOU3BOJICTBEHHON JEATEIHLHOCTH YEIOBEKa
Tema 6.2. OcHOBHOE coep:KaHue OK 01
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HccnenoBanne |IlpakTudeckune 3aHATHSA 2 OK 02
CBOMCTB _ - o OK 04
PACTBOPOB [TpakTueckas padora Nel(Q «IIpurotoBieHue pacTBOPOB 3aJlaHHON (MaccoBOii, %) IIK1.3

KOHIICHTPAIUN». TIK1.4

(C MPaKTHUKO-OPUEHTUPOBAHHBIMUA BOITPOCAMH )
IIpodeccnoHaILHO-OPUEHTUPOBAHHOE COlepP:KaHUE (CoAepKAHME NPUKJIATHOTO MOTYJIA)
Paznen 7. XuMus B ObITY ¥ MPOU3BOJACTBEHHOM AeATEJIbHOCTH Y€J10BeKA 2 OK 01

OK 02

Xumus B ObITY  |OCHOBHOE COlEP/KAHUE - OK 04
1 OK 07
IPOM3BOACTBEH Teopernueckoe o0yuenue - TTKL3
Hou IIpakTHyeckue 3aHATHUSA
NEATEIIbHOCTH
YyeJoBeKa [Ipaktuueckass pabGotaNell. Tlowck M aHanM3 KEWCOB O MPUMEHEHUH XUMHUYECKHX

BEIIECTB M TEXHOJIOTMH C ydeToM Oyaymiedl mnpodeccHoHambHON AeSTENBHOCTH 10

TeMaM: BaOKHEUIIINE CTPOUTEIIbHBIC MaTepualbl, KOHCTPYKIIUOHHBIC

MaTepualibl,MaTepuagbl IS DJIEKTPOHUKU, HAHOMATepHasibl, TEKCTUJIbHBIE BOJIOKHA, 2

HMCTOYHUKH YHEPTUH, OBITOBAS XUMHUS.

3ammra: IlpencraBieHue pe3ynbTaTOB pelIeHUsS KeWCcOoB B (opMe MHUHHU-TOKIAIa C

Mpe3eHTaen

IIpome:xyTounas arrecranus no gucuuminie (AuddepenuupoBaHHblid 3a4eT) 2

Bcero 54

24




3. YCJOBUS PEAJU3ALIMU ITPOTPAMMBI OBILIEOBPA3OBATEJIBHOM
JUCHMUILIAHBI

3.1. TpeOoBaHMsA K MUHMMAJIbHOMY MAaTEPHAIBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns peanuzanuyd MpOrpamMMbl  JTUCHHUIUIMHBL JOJDKHBI OBITh TMPEIYyCMOTPEHBI
CJeyIolMe CIelraIbHble MOMEIIEHUs: Y4eOHbIH KaOWHET XMUMHUHM W/WIH y4eOHOU
XUMHUYECKO J1abopaTopuH.

OGopynoBanne y4yeOHOro KaOuHera (HArJSAHbIE TOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX ~ MOJENEH  MOJEKYJ, MOJEIN KPHUCTAUIMYECKUX  PEIIETOK,
KOJUIEKIIUU TPOCTHIX M CJIOXKHBIX BEIIECTB W/MIHM KOJUICKIIMH MOJMMEPOB; KOJUICKIIHS
TOPHBIX MOPOJ] U MUHEpAJIOB, Tabnuiia MeHnaeneeBa, yueOHble (UIBMBI, ITU(GPOBBIC
00pasoBartebHbIE PECYPCHI.

Texnuueckue cpeacrBa  O00y4eHHMsi: KOMIBIOTED C  YCTPOMCTBaMH
BOCIIPOM3BEAECHUA  3BYKa, IMPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C  JKPaHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MIPEe3eHTEP AJIsl MPE3CHTALUM.

OoOopyaoBanue Jjadoparopuu M pado4Yux MecT JaA00PATOPMU: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JYMbl, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KarleJbHBIX peakiui, GuibTpoBasibHas Oymara, IpOMbBIBAIIKHU,
CTEKJIIHHbIE TPOOUPKH, PE3WHOBbIE MPOOKH, (OHAPUKK, HAOOp PEAKTHUBOB,
CTEKJIIHHBIE TAJIOYKH, IITATUBBI MJI NPOOUPOK; MEpHBIE NWIUHIPHI, BOPOHKHU
CTEKJISIHHBIE, BOPOHKHM JAenuTenbHble MmuuHApuueckue (50-100 wmut), crynmku c
nectukoM, (apdopoBbie YalIKh, OUHUETH, (QUILTPHI OyMa)kHbIC, BaTa, Mapi,
YacOBBIE CTEKJIA, BJEKTPOIUIMTKH, JTA0OpATOPHbBIE IITATHBBI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, MPUOOp AJIS TOJY4YEHHUs] Ta30B (WM MPOOUpPKA C Ta300TBOAHON TpyOKoil),
JepKaTenu JJIsi MPOOUPOK, CKISTHKU JJIS XPaHEHUS PEAKTUBOB, Pa3laTOYHbIC JIOTKU;
xumuueckue crakadbl (50, 100 u 200 mi1); mmaTenu; MUHIETHI; TUTCIbHBIC IIHIIIBI,
CEKYHJIOMEpHI (TaiiMepsbl), MepHbIe pooupku (Ha 10—20 M) u MepHbIe KOJIOBI (25, 50,
100 u 200 M), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJISIHHbBIE MAJIOUYKH; KOHUYECKUE
K0J10b1 Jy1s1 TUuTpoBanus (50 u 100 mut); MHIMKATOPHBIE OJIOCKU JIJIsl onpenenenHust pH
Y CTaHAAPTHAs MHIWKATOpPHAs IIKaJId; YHUBEPCAIBbHBIA UHAUKATOP; MUIETKU Ha 1, 10,
50 mu (wnm goszatopsl Ha 1, 5 u 10 M), OOpeTKU JJIsi TUTPOBAHUS, MEAUIIUHCKUE
mmpunbl Ha 100-150 M7, mabGopaTopHble W/WiAM aHaTWTUYECKHE Bechl, pH-meTpsl,
CYNMIUIBHBIN mKad, U Ap. T1abopaTopHOe 000pyI0BaHNE.

3.2. HadopmanuoHHoe odecniedeHre peaTu3auu NporpaMmbl

3.2.1. OcHOBHBIC NeYaTHbIE H3IAHMS.
1.leronnxuna, H. A. O6mas xumust: yueonuk st CIIO / H. A. lleronuxuna, JI. B.

Munaesckasi. — Cankrt-IletepOypr: Jlans, 2021. — 164 c.
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2.Hukonbckuit, A. b. Xumus: yueOHUK U IPAKTUKYM JIJIs1 CPEIHETO
npogeccuonansHoro oopazosanusi / A. b. Hukonsckuii, A. B. CyBopos.
nepepad. u non. — Mocksa: U3narensctBo FOpaiit, 2022. — 507

2-e u3.,

3.2.2. JIonoJIHUTEJIbHbI€ HCTOYHUKH.

1.I'abpuensn O.C. Xumust: yueO. mis ctyd. npod. yueo. 3aBeaenuii / O.C. ['abpuensH,
N.T". OctpoymoB. — M., 2016.- 256 c.

2.l'abpuensn O.C. Xumwus pans mnpodeccuid U CreNUaIbHOCTEH TEXHUYECKOTO
npoduiss: ydeOHWUK I CTyH. ydpexaeHuil cpea. mpod. odbpazosanms / O.C.

[Nabpuensn, N.I'. OctpoymoB. — 4-e u3g., crep. — M. : M3ngaTrenbCckuil 1IEHTP
«Axkamemusi», 2017. — 272 c.
3.Xumus. 10 kmacc. VYrinyOonéunsli ypoBeHb : yueOHux/ B.B. Epemun,

H.E. Ky3bmenko, B.. Tepenun, A.A. [dpo3nos, B.B. Jlynun; nox pen. B.B. JIynuna.
— M.: [IpocBemenue, 2022. — 446, [2] c.: un.

4 Xumus. 11  xmacc.  VYraoyOnéHueli  ypoBeHb : yueOHuk/ B.B. Epemun,
H.E. Ky3pmenko, A.A. lpo3no, B.B.Jlynun; nox pen. B.B.Jlynuna. — M.:
[Tpoceemenne, 2022. — 478, [2] c.: ui.

3.2.3. Ilepeyenb pecypcoB HHGOPMANMOHHO-TEJICEKOMMYHHKAIIMOHHOM CeTH
«HTEpHET», HEOOXOIUMBIX /JIsl OCBOCHHUSI MPeIMeTa.

1.hvsh.ru — XXypnan «Xumus B mkosiey.

2.https://postnauka.ru/themes/chemistry — nekiuu mo xuMuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hayuno-monynsipubiii  TMPOEKT «DJIeMEHTHl OoyblIoN Hayku» (du3nKa, XUMUS,
MaTeMaTHKa, aCTPOHOMMSI, HAYKH O JKM3HU, Hayku o 3emue). HoBocTn Haykw, KHUTH,
HAyYHO-TIOMYJISIPHBIC CTAThH, JICKITUHU, YHITUKIIOTICIHH.

3.http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HaydHO-TIONYJISIpHOTO KypHana «llorenunam». Xypnan nsgaérca ¢ 2005 r., ¢
2011 r. — pazgen «Xumus».

4.http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT Hay4YHO-TIOMYJISIPHOTO JKypHaJIa « XuMus 1 xKu3Hby. JXKypHan uznaércs ¢ 1965 r.

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

OTKpbITast ANEKTpOHHAs OMOIMOTeKa XuMuueckoro nopraina «Chemnet», comepxut
ydeOHble U WHGOPMAIMOHHBIE MaTepuaibl Ui MIKOJLHUKOB W yumTeneid. B Hel
MO>KHO HAUTH y4eOHUKH IO OOIIE U HEOPraHUYECKOW XUMHUU, OPTraHUYECKOW XUMUU,

MYJIbTUMCIUAMATCPUAJIBI, 4 TAKKC 3adda4d XHUMHUYCCKUX OJIMMIIMALA C PCHICHUSIMU,
3a/[a9u BCTYIIUTCIIbHBIX 9K3aMCHOB JJIA a6I/ITypI/IeHTOB.

6.http://qgotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
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Nudopmarimonnpie  Marepuasibl 00  oauMmuanax: MOCKOBCKOW  TOPOJICKOM,
Bceepoccuiickoir,  MenaeneeBckor, MexayHaponHou.  IlpuBenensl  3amaum
TEOPETUYECKUX W HKCIEPUMEHTAIbHBIX TYpPOB, MOJIPOOHBIE PEIIEHUs, CIHUCKH U
dboTtorpaduu nodbeauTenei.

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

Cucrema JAMCTaHIMOHHOTO OOYy4Y€HHs, HAIpaBJIEHHass B IMIEPBYIO OdYepelp Ha
IIOATOTOBKY K OJIMMIIMAZAaM BCEX YPOBHEHM — OT IIKOJBHBIX 10 MexayHapoaHOM.
CaliT coaepKUT OTPOMHOE KOJIMYECTBO 3aa4, CrPYIIIMPOBAHHBIX KAK IO TEMaM, TaK U
no omuMnuazaMm. 1lo BceM OCHOBHBIM pa3jieiiaM XHMHUHU NPUBEIEH TEOPETUUYECKUM
MaTepuai 1 pa3o0paHbl pelIeHUs] TUITOBBIX 3a71au.

8.http://qotourl.ru/4789 (http://www.nanometer.ru/)
[Topran mo nHanotexHonorusiMm. OCHOBHas LI€Tb — pa3BUTHE OOpa30BaHMs B 00JacTU
HaHOTeXHOJIOFI/If/'I U IIOAI0OTOBKA K I/IHTepHCT-OJ'II/IMHI/IaI[e 10 HAHOTCXHOJIOTUAM.
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHU
OBIIIEOBPA3OBATEJILHOM JJUCHOUIIJINHBI

KoHTposb 1 olieHKa pe3yabTaToB OOyYEHHUs OCYIIECTBIISECTCS MpernojaBaresieM
B IIpolilecce TMPOBEACHUS MPAKTUUYECKUX 3aHATUA U JIaOOpaTOpHBIX padoT,
TECTUPOBAHMS, & TAKXKE BBINOJHEHUS OOYYAIOMIMMUCS WHIMBUIYAIbHBIX 3aJaHUM,
MPOEKTOB, HcclieqoBaHUM. Pe3ynbTaThl 0OydeHHs OINpPEAeNsIOT, YTO OO0ydaroluecs
JOJDKHBI  3HATh, TOHMMAaTh W JIEMOHCTPUPOBATH IO 3aBEpPUICHUU U3yUYCHUS
JUCITUTITHBI.

st popMupoBaHUS, KOHTPOJS M OIEHKH PE3yJbTaTOB OCBOCHHS Y4eOHOM
JUCHUIUIMHBL UCIONB3YETCA CHUCTEMa OLEHOYHBIX MEPONPUSITUM, MPEICTABISIONMIAS
co00l KOMIUIEKC Y4eOHBIX MEPONPUSITHI, COTNIACOBAHHBIX C pPe3yJibTaTaMu 00y4YeHUs
u chopmynupoBaHHsix ¢ yderom DPI'OC COO (mpeameTHble pe3ybTaThl 110
mucuumunae) u GI'OC CIIO.

OK/IT | Moayas/Pa3znen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTart 00yueHnust .
K Ma MepOonpUATHIA
| | OcHoBHOEe conep:kaHue
1 DopMyJHPOBATH
Pazgea 1. OcHOBBI PMYyIHEP
0a30BblIe MOHATHSA U
CTPOEeHMS BellecTBa
3aKOHbI XUMHH
1.1 |OK 01 |Crpoenue atoMmoB |CocCTaBisATh 1. Tect «CTpoeHune aToMmoB
XUMHUYECKUX XuMuueckue GopMyIibl [ XUMUYECKUX JIEMEHTOB U
DJIEMEHTOB U COCIMHECHUH B PUPOAA XUMHUYECKOU
npupoia COOTBETCTBHH CO CBSI3I.

XUMHUYECKOM CBS3M  |CTEIEHBIO OKUCIIEHHS |2. 3aJa4d HA COCTABJICHUE
XUMHUYECKUX XUMHUYECKUX POPMYIT
AJIEMEHTOB, UCXO/ISI U3 |ABYXaTOMHBIX COCIMHEHUM
BAJICHTHOCTH U (OKCHIIOB, CYIb(PHUIOB,
AIEKTPOOTPUIIATEIBHO [TUIPUIOB U T.I1.).

CTH 3. 3agaHus Ha

CHUMBOJIMKH U Ha3BaHUU
COCJIMHEHUH 110
HOMEHKJIAType
MEXKIYHApOIHOTO CO03a
TEOPETUUECKOUN U
MPUKJIATHON XUMUH U

UCIOJIL30BAHUE XUMHUYECKOU
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OK/II

Monyas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

Tunol oeHOYHBIX
MepONPUATHH

TPUBHAIBHBIX HA3BAHUM JJIs1
COCTABJICHHS] XUMUYECKHUX
dbopMy IByXaTOMHBIX
COEIMHEHUI (OKCHUIOB,
cynb(GUI0B, TUAPUJIOB U T.II.)
U JPYTUX HEOPTaHUYECKUX
COCIMHEHUN OTJICJIbHBIX
KJIACCOB

. [Ipaktrnueckas padora Ne 1:
Cocrapnenue hopmyn
CJI0KHBIX HEOPTaHHUYECKUX
BEIIECTB, Pacy€T UX
OTHOCHUTEJILHOU
MOJIEKYJISIPHOM MACChI U
MAaCCOBOM JIOJIU 3JIEMEHTOB

1.2

OK 01
OK 02

[Teprnonnueckuit
3aKOH U Ta0InIa
J.1. MenneneeBa

XapaxkTepu3oBaTh
XUMHUYECKUE
AJIEMEHTHI B
COOTBETCTBHHU C UX
MOJIO’KEHHEM B
MIEPUOINYECKON
CHUCTEME XUMHUYECKHUX
anemenToB J[.W.
MenpgeneeBa

1. Tect «Metammuueckue /
HEMETaJNINYeCKHEe CBOWCTRA,
AJIEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K DJICKTPOHY
XUMHUUYECKHUX JJIEMEHTOB B
COOTBETCTBHE C MX
ANIEKTPOHHBIM CTPOCHUEM U
IIOJIOJKCHHEM B
NEPUOANYECKON CUCTEME
XUMHYECKHUX 3aemeHToB 1. 1.
MeHnpeneeBay.

2. Ilpaktuueckas pabora No
2: CocraBiieHue
XapaKTEPUCTHKH
XUMHUYECKOTO AJIEMEHTA I10
noJjioxkeHuto B IICXD.
3.IIpaktrueckas padota No 3:
Pemenue 3amayu o
XUMUYECKUM (popmysiaM ¢
UCITOJIb30BaHUEM BEIIMYHH
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OK/I1 | Moayas/Paznen/Te Tunsl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepoNnpuATHH
Macca, 00bEM U KOJIMYECTBO
BEILIECTBA.
2 Pa3nen 2. Xapakrepu3zoBatb
XnumMHu4ecKkue TUNBI xXuMudecknux |(IIpoBepounbiii TecT3
peakuumn peakuui
2.1 |OK 01 |Tumns! xumuueckux |CocTaBusaTh peakuuu |1. 3amaun Ha COCTaBICHUE
OK 04 |peakuuii COCIIMHEHUS, YpaBHEHUM peaKIIUii:
pasyioKeHus, 0OOMeHa, |— COSIMHEHMS, 3aMEeIIICHUS,
3aMeIICHMS, pazyioxeHusi, 0OMeHa;
OKHCJIMTEILHO- — OKHCJIUTEIIFHO-
BOCCTAHOBHUTEIIPHBIE |BOCCTAHOBHTEIIHLHBIX
peakiuu peakIuii ¢ UCIOIbL30BaHUEM
METO/1a JICKTPOHHOIO
Oajanca.
2. 3aa4M Ha pacyeT MaccChl
BEIIECTBA MJIM 00bEMaA
ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCe
i 00bEMY OJTHOTO U3
YYaCTBYIOIIHUX B PEaKIUU
BEIECTB; PACYETHI
Macchl (00bEéMa, KOTHMIeCcTBa
BEILIECTBA) MPOYKTOB
peaKkIuu, ey OJIHO U3
BEILIECTB UMEET NMPUMECH
2.2 Onekrponutuueckas |CocTaBisITh 1. 3amaHus Ha cOCTaBJIEHHE
JIMCCOITHAIHS 1 ypaBHEHUS MOJICKYJIIPHBIX U HOHHBIX

HUOHHBIA OOMEH

XUMHUYCCKHUX PEaKIINU
MOHHOro 0OMeEHa ¢
y4acTUEM
HEOPTraHUYECKUX
BEILIECTB

pPEAKLHI C y4aCTUEM KHCIIOT,
OCHOBAHUM U COJIEH,
YCTAHOBJICHUE U3MEHECHUS
KHCJIOTHOCTHU CPEJIbI
JlaGoparopnas padota.Nel
«CocraBieHue ypaBHEHUN
JIVCCOLAALINY BELECTB U
YPaBHEHUU pPEAKIIUN HOHHOTO

30




OK/I1 | Moayas/Paznen/Te Tunsl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepoNnpuATHH
oOMeHa
3 Pasnen 3. Ctpoenne|UccaenoBath IIpoBepounblii TECT
U CBOMCTBA CTPOEHHE U CBOMCTBA
HEOPraHU4YeCKHX |HeOPraHu4ecKHX
BelleCTB BellecTB
3.1 |OK 01 |Knaccuduxanus, Knaccudumuposars  |1. Tect «Homenknarypa u
[1K1.3 |HomeHknaTypa u HEOpPTraHUYECKUE Ha3BaHUE HEOPTaHUYECKUX
CTpOEHUE BEIIECTBA B BEIIECTB UCXOJIS U3 UX
HEOPTaHUYECKUX COOTBETCTBHHM C UX XUMUYECKON (OPMYITBI MU
BEILECTB CTPOEHUEM COCTaBJICHUE XUMHUECKOMN

bopMyIIbl UCXOS U3
Ha3BaHUsI BELIECTBA 110
MEKTyHApPOIHOW WUITN
TPUBHUAJILHOU
HOMEHKJIaType».

2. 3a1a4m Ha pacyer
MacCOBOM 10711 (Macchl)
XUMHUYECKOTO 3JIEMEHTA
(coenuHeHus1) B MOJIEKYJIe
(cmecn).

3. [IpakTtrueckas paboTa.
Ne4 Homenkiarypa
HEOPTaHUYECKUX BEIIECTR:
Ha3BaHUE BEIIECTBA UCXO/Is
U3 UX XUMHUUYECKOU (HOpMYJIbI
WJIU COCTaBJICHUE
XUMUYECKON (HOpMYIThI
UCXO/ISl U3 Ha3BAHUS
BEILIECTBA 110
mexxayHapoanon (MIOITAK)
VI TPUBUAJIBHOU
HOMEHKJIaType.

4. IIpakTueckue 3ajaHusl Ha
OIPEICTIEHNE XUMUYECKOU
AKTUBHOCTH BEILIECTB B
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OK/I1 | Moayas/Paznen/Te Tunbl OLIEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepoNnpuATHH
3aBUCHUMOCTH BUJIa
XUMUYECKOU CBSI3U U TUIIA
KPUCTAJUIMYECKON PEIIeTKU
3.2 | OK 01 |®usuxo-xumuyeckue|yYcTaHaBIUBAThH 1. Tect «OcobeHHOCTH
OK 02 |cBoiicTBa 3aBUCUMOCTH (PU3HKO- |XUMHUYECKHX CBOMCTB
[IK1.3 |HEeopraHuYecKux XUMHUYECKUX CBOMCTB |OKCUIOB, KUCIIOT,
[IK1.4 |BemecTB HEOPraHUYECKHUX OCHOBaHMM, aM(POTEPHBIX

BEILIECTB OT CTPOEHUS
aTOMOB U MOJIEKYJI, &
TaKXe TUMa
KPHUCTAJUINYECKON
pELIETKH

TUAPOKCUIOB U COJIEW».

2. 3agaHus Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKUX
pEaKLHM C y4aCTUEM
MPOCTBIX U CIOKHBIX
HEOPraHUYECKHUX BEIIECTB:
OKCHIOB METAJJIOB,
HEMETAJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAHUYECKUX
KHCJIOT, OCHOBAHHUHU U
aM(OTEepHBIX TUIPOKCHUJIOB,
HEOPTraHUYECKUX COJIEH,
XapaKTepU3yOIIUX UX
CBOMCTBA U CITOCOOBI
MOJTy4YECHUS.
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OK/I1 | Moayas/Paznen/Te Tunsl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepoNnpuATHH
3. [IpakTuko-
OPHEHTUPOBAHHBIE
TEOPETUUECKHE 3a]JaHUS HA
CBOKCTBA U MOJIyYEHUE
HEOPTaHUYECKUX BEILIECTB
3.3 | OK 01 |HNnentudukarus HUccnenosats 1. [IpakTuko-
OK 02 |HeopraHn4eckux Ka4yeCTBEHHBIC OPUEHTUPOBAHHBIC 3a]JaHUS
OK 04 (BemiecTB peaKuuu 10 COCTABJICHUIO
HEOPraHUYECKUX XUMUYECKUX PEAKIIUN C
BEILIECTB y4aCTHEM HEOPraHUYECKHUX
BEILIECTB, UCIIOJIb3YEMBIX JJIS
UX UJICHTU(DUKAIUY.
2. [Ipaktruueckas padota Ne 5
«I'eHeTH4eCKas CBA3b
HEOPTaHUYECKUX BEIIECTBY
4 Paznen 4. Crpoenne [UcciienoBarn KonTtpoJsbHas padora
U CBOHCTBA cTpoeHne U cBoiicTBa |«CTpoeHUe U CBOMCTBA
OPraHN4YecKuX OPraHu4ecKnx OPraHUYecKNX BellecTB
BelecTB BelleCcTB
4.1 | OK 01 |Knaccudukammus, Knaccudpunuponathb 1. 3aganus Ha cocTaBIeHUE
[IK1.4 |cTpoeHue u OpraHuYecKue Ha3BAHUU OPraHUYECKUX
HOMEHKJIaTypa BEIIECTBA B COCIMHECHUH M0 TPUBUAJIBHON
OpTraHUYECKUX COOTBETCTBHHM C UX WJIU MEXKTyHapOIHOU
BEILIECTB CTPOECHUEM CUCTEMAaTU4YECKOM
HOMEHKJIaType.

2. 3agaHus Ha COCTaBJIECHUE
MOJIHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (hOpMyJT
OpraHUYECKUX BEIIECTB
OTZIETBHBIX KJIACCOB.

3. 3agaum Ha ompeieNiCHHE
npocreieit GopMyIibl
OPTraHNUYeCKON MOJIEKYJIBI,
UCXOJIS U3 DJIEMEHTHOTO
coctaBa (B %)
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OK/I1 | Moayas/Paznen/Te Tunbl OLIEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepoNnpuATHH
[Ipaktrueckas padora Ne 6:
«MopnenupoBaHue MOJIEKYJT
OpraHUYECKUX BELIECTBY.
4.2 |OK 01 |CgoiicTBa VYcraHaBnuBaTh 1. 3aganus Ha cocTaBlieHHUE
OK 02 |oprannueckux 3aBHCHUMOCTH (PU3UKO- |ypaBHEHUN XUMUYECKUX
OK 04 |coenunenuit XMMHUYECKUX CBOWCTB |PEAKLMH C y4aCTUEM
[IK1.3 OPTraHUYECKUX OPTraHUYECKHUX BEIIECTB HA
[IK1.4 BEILIECTB OT CTPOCHUSI |OCHOBAHUU UX COCTaBa U

MOJICKYJI

CTPOCHMUSI.
2. 3agaHus Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKUX
peaKuui, WUTFOCTPUPYIOIIUX
XUMHYECKUE CBOMCTBA C
Y4ETOM MEXAHU3MOB
MPOTEKaHUS JaHHBIX
peaKkii ¥ TEHETUYECKOU
CBSI3U OPTaHUYECKUX
BEILIECTB PA3HbIX KJIACCOB.

3. PacueTrHpie 3a1a4u 11O
YPABHECHUSAM PEAKIIUH C
y4aCTUEM OPTaHUYECKUX
BEILIECTB.

4. TlpakTraeckast padota Ne 7
«CocraBnenue popmyn
TOMOJIOTOB ¥ U30MEPOB
OpTraHUYECKUX BEIIECTBY.

[IpakTuueckas pabora No§
«I'enernueckas CBSA3b
OpraHUYECKUX BELIECTBY.
Pemenne npaktuko-
OPHUEHTUPOBAHHBIX

TEOPETUUECKUX 3aJaHUN HA
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OK/I1 | Moayas/Paznen/Te Tunsl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepoNnpuATHH
CBOWCTBA OPTaHUYECKUX
COEAMHEHUN OTIEIbHBIX
KJIACCOB
4.3 | OK 01 |Mnertuduxanus HUccnenosats 1.IlpakTuko-
OK 02 |opranmueckux Ka4eCTBEHHBIC OPUEHTUPOBAHHBIE 33/ITaHHS
OK 04 (BemiecTB, Ux peakiuu 10 COCTABJIEHUIO
[IK1.3 |3HaueHue u OPTraHUYECKUX XUMHAUYECKUX PEAKLIHN C
[IK1.4 |opumeHeHue B COCAMHEHNN y4aCTUEM OPraHUYECKUX
OBITOBOM U OT/ICJIbHBIX KJIACCOB  |BEIIECTB, B T.4.
MIPOU3BOJICTBEHHOMN UCIIOJIb3YEMBIX ISl KX
JEATEIIbHOCTH uaeHTUUKAIMY B OBITY U
YeJnoBeKa IPOMBIILJIEHHOCTH.
2. JlabopatopHas padota Ne 3
«lTomyyenune sTneHa u
V3yUYE€HUE €TI0 CBOMCTBY.
3) Pasnea 5. XapakTepu30BaTh
Kunernueckue u  |BJMSIHHE Pa3JINYHBIX
TEPMOJAMHAMHUYECK |(PAKTOPOB HA
He 3AaKOHOMEPHOCTH [PaBHOBeCHE H
NPOTEKAHUS CKOpPOCTh
XUMHYECKHUX XHMHYECKHUX
peakuuit peakuui
5 |OKO01 |CkopocTh Xapaktepu3oBaTb [IpakTHKO-OpUEHTHUPOBAHHBIE
OK 02 |xuMuueckux BJIMSIHUE TEOPETUUECKUE 3aJaHUs HA
[IK1.3 |peakumil. KOHLIEHTPAaLIUU aHanu3 (akTopoB,
[IK1.4 |Xumnueckoe pearupyromux BIIASIOIIUX HA U3MEHEHUE
paBHOBECHE BEILIECTB U CKOPOCTH XMMUYECKOU

TEMIIEPATYpPhI HA
CKOpPOCTb XUMHUYECKUX
peakiui
XapakrepusoBaTb
BIIMSIHUE U3MEHEHUS
KOHLICHTPALIUU
BEILIECTB, PEAKLINU

peakumu. [IpakTuko-
OPUEHTUPOBAHHBIE 3aJaHUS
Ha [IPUMEHEHUE ITPUHLINATIA
Jle-IllaTenbe nist
Hax0KJICHUS HaIlPaBJICHUS
CMEILICHUS PABHOBECHS
XMMHUYECKOU peakiuu 1
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OK/I1 | Moayas/Paznen/Te Tunsl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepoNnpuATHH
Cpenbl ¥ TeMIepaTypsl |aHam3 GakToOpoB,
Ha CMEILICHHE BIIMAIOLIMX HA CMEILECHUE
XUMHYECKOTO XUMHYECKOTO PaBHOBECHS
paBHOBECUS [Ipaktuueckas padora Ne9
3aBUCHUMOCTb CKOPOCTH
XUMHAYECKUX PEAKLIUN OT
YCJIIOBUM IIPOTEKAHUS
peakumii (¢ MpaKTUKO-
OpPUEHTUPOBAHHBIMU
BOIIPOCaMHU).
6 HccaenoBath
Pa3znea 6. HCTHHHBbIE PACTBOPbI
PacTBoOpsbI C 3aJJaHHBIMH
XapPaKTePUCTUKAMM
6.1 |OK 01 [(ITousrtue o Paznuuats uctudueie |1. 3a7aun Ha MPUTOTOBJICHUE
OK 02 |pactBOpax pacTBOpBI pPacTBOpPOB.
IIK1.3 2. IlpakTuko-
IIK1.4 OPHEHTUPOBAHHBIE
pacueTHbIE 3a/IaHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMble B OBITOBOM U
MIPOU3BOJACTBEHHOM
NEATEIbHOCTU YeJIOBeKa
6.2 | OK 01 |UccnenoBanue Uccnenosars ¢pusuko- (IIpaktrueckas padora Nel(
OK 04 |cBOCTB pacTBOPOB |XuMHYecKue cBoiictpa |«[IpUrOTOBICHHE PACTBOPOB
IIK 1.3 HCTHMHHBIX pacTBOpop |33/1AHHOM (MaccoBoH, %)
TIK1.4 KOHIICHTPALIUIY.
(c mpakTHKO-
OPUEHTUPOBAHHBIMU
BOIIPOCaMHU)
Il | IIpodeccuoHaTBLHO-OPHEHTHPOBAHHOE CO/IepPKaHue (CoAep:KaHue MPUKJIATHOTO
MO/1YJIf1)
7 Pa3znen 7. OuneHuBaThb 3ammTa Keiica (¢ yuerom
XuMus B ObITY 1 |[IOCJIEICTBUS Oynymen
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OK/I1 | Moayas/Paznen/Te Tunsl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepoNnpuATHH
NPOM3BOACTBEHHOH |OBITOBOM 1 npo¢eccuoHaNbHOMN
AesITeIbHOCTH NPOU3BOJACTBEHHOH |1esiTeIbHOCTH)
YyeJIOBEeKAa NeSITeIbHOCTH
yeJIOBeKa ¢ MO3UIIUM
IKOJI0TMYECKOM
0e30macHOCTH
OK 01 |Xumus B ObITY U OuenuBathb Keiic (c yuerom Oyaymeit
OK 02 |mpou3BOACTBEHHOW |MOCENCTBUS OBITOBOM [MpOQecCHOHANbHON
OK 04 |mesTenbHOCTH Y TIPOU3BOJICTBEHHON  |JI€ATEIILHOCTH)
OK 07 |dgemoBeka eI TESIILHOCTH TeMbI KelcoB:
IIK1.3 yesoBeka ¢ no3unuii - |1. BiusHue BeIOpocoB

JKOJIOTHYECKOU
0€30I1acHOCTH

IIPOU3BOJICTBA HA
OKPY2KAIOIIIYIO CPELy.

2. bynymue marepuansl 11
IpPUMEHSIEMBIE B CBApKeE
JAudppepeHurpoBaHHBbIN
3a4éT
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