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1. TACIIOPT IPOT'PAMMBI YYEBHOM JUCOUTLTUHBI

«XHUMUS»
1.1. Ob6nacTp npuMeHeHusi MPOrPpaMMbl

[TporpamMma yueOHOW JUCLMILTMHEIL SBJISIETCS YACTHEO MPOTPaMMbl TOATOTOBKH
CIENHAATACTOB CpeaHEro 3BeHa B cOOTBETCTBUU ¢ DI'OC CI1O no cnenuanbHOCTH
09.02.07 UndpopMalMOHHBIE CUCTEMBI M TPOTPAMMHUPOBAHUE - TPOTPAMMHUCT

1.2 MecTo AUCUMIIMHBL B CTPYKTYPE TPOrpaMMbl OATOTOBKU CIIELAATINCTOBR
CPEIHEr0 3BEHA

OO0wmeoOpazoBaTenbHas AUCHUILTMHA « XUMHUSD» U3y4aeTcss Ha 0a30BOM yPOBHE
B 00111€00pa30BaTEIbHOM IIUKJIC y4eOHOTr0 TjlaHa OCHOBHOM
npodeccuoHanbHOil  00pa3oBaTeNbHONH Mporpammel  cnenuaibHocTH:  09.02.07
HHpopMaLOHHBIE CUCTEMBI M POTPAMMUPOBAHUE - TPOTrPAMMHUCT

TpyAOEMKOCTh TUCUMIUIAHBI « XMUMHs» Ha Oa30BOM YPOBHE cocTaBisieT 74
yaca, U3 KOTOpeIXx 68 uacoB - 0a30BBIi MOAynb (6 pa3nenoB) U 6 4YacoB -
OPUKJIAOHOW MOAyab (1 pa3gern), BKIOYAKOLIMA MPAKTHKO-OPUEHTUPOBAHHOE
COJIEP’)KAHUE KOHKPETHOM MPOQECCHH U CIIEHUATBHOCTH.

1.3. Henu u 328241 JUCHHUIJIMHBI — TPE0OOBAHUSA K Pe3yJIbTATAM OCBOCHUS
AUCHHUIVIMHBI

1.3.1. Ieau u 3302494 JUCHUIIMHBI

@opMUPOBAHUE Y CTYICHTOB NMPEACTABIEHNUS O XUMUYECKON COCTABIISIOLLEN
€CTECTBEHHOHAYYHOW KapTUHBI MHUpA KaK OCHOBBI [PUHATHSA pELICHUNA B
JKU3HEHHBIX W MPOM3BOJCTBEHHBIX CUTYalMAX, OTBETCTBEHHOI'O IMOBEACHUSA B
[IPUPOIHOM CpeLiE.

3agaum IMCUHMILINHBI:

1) cdopMupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX
IIPOLIECCOB U SBJICHHUI B OKPY’KAIOIIEH Cpelie, UETOCTHON HAYYHOW KapTHHEI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) Ppa3BUTb YMEHUS  COCTABIATH  (POPMYJbl  HEOPraHUYECKUX W
OPraHUYECKUX BELIECTB, YPABHCHHS XUMHUYECKUAX PEAKLIUNA, OOBICHITH UX CMBICI,
WHTEPIPETUPOBATH PE3YIBTATHl XUMUUECKHUX KCIIEPUMEHTOB,

3)  chopMuUpOBaTH HABBIKA MPOBEACHUS MPOCTEHIIMX XHUMHYECKUAX

AKCIEPUMEHTAJIBHBIX HUCCIICIOBAHUNA C COOJIFONECHWMEM TPaBWJI  O€30MacHOro
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oOpalleHus C BEIECTBAMU U JTaOOPaTOPHBIM 000PYIOBAHUEM,

4) pa3BUTb YMEHUS UCIMOJb30BaTh HH(POPMALIMIO XUMUYECKOTO XapaKkTepa 13
Pa3IMYHBIX KCTOYHHUKOB;

5) chopmMupoBarb  yYMEHHsS  MPOTHO3UPOBATh  MOCJHEACTBHS  CBOCH
JESATEIbHOCTH W XWMHYECKMX MPUPOAHBIX, OBITOBBIX M IPOU3BOJCTBEHHBIX
IIPOLIECCOB;

6) copMuUpoBaTh MOHUMAHUE 3HAYMMOCTH JOCTUKEHUH XUMUYECKON HayKH

Y TEXHOJIOTUH AJ1S pa3BUTHS COLIMAIBHON M MPOU3BOICTBEHHOH cep.






- BJIANETh HABbIKAMHU y4e€OHO-HCCIENOBATENbCKOW M TPOSKTHOU
NeSITEIbHOCTH, HABBIKAMH Pa3pereHust mpodiem;

- BBIIBJIATH MPHUYUHHO-CJIEACTBEHHBIE CBSI3M U aKTyaJIu3UPOBATH
3a/avy, BBIABUIATh TMIIOTE3Y €€ PEIIeHUs, HAXOIUTh apTryMEHTbI
IUT IOKa3aTeNIbCTBAa CBOMX YTBEPIKIACHUH, 3a71aBaTh MapaMeTphl U
KPUTEPUH PELICHHUS,

- aHaJU3UPOBATHh TMOJYYCHHBIE B XOJE
pe3yabTaThl, KPUTUYECKH OIEHUBAThb  HX
MPOTHO3HUPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX,

- YMeTb MEPEHOCHUTDb 3HAHUS B MMO3HABATEIBHYIO U MPAKTHUECKYIO
00JIaCTH JKU3HEEATEbHOCTH;

- yMeThb WHTErPUPOBaTh 3HAHHWS M3 Pa3HbIX MPEIMETHBIX
obnacrei;

BBIIBUTATh HOBbIE UJIEH, MPEIJIaraTh OPUTrHHAJIBHbIE MOIXOIbI 1
peleHus; CoCOOHOCTh X MCIMOJIb30BAHUS B TIO3HABATELHOUN U
COLIMAIbHON MPAKTHUKE

peuieHuda  3agavun
JIOCTOBEPHOCTD,

NEeSITEIbHOCTH YEJIOBEKA,
- YMETHb BBEBIIATH XaPAKTEPHBIC TPU3HAKU U U
B3aUMOCBA3b HN3YYCHHbIX HOH;ITI/II‘/'IJ MNPUMECHSATDH
COOTBCTCTBYIOILMUE TIOHATUA IIPU OMNHUCAHUU CTPOCHUA U
CBOICTB B3aUMOCBSI3b HN3YyUCHHBIX HOH;ITI/II‘/'IJ MNPUMECHSATDH
COOTBCTCTBYIOILMUE TIOHATUA IIPU OMNHUCAHUU CTPOCHUA U
CBOICTB HEOPTAaHUYCCKUX U OPraHUYCCKUX BCIICCTB U HX
HpeBpaLLIeHPIfI; BBIABJIATH B3aUMOCBA3b XUMHWYECCKUX
3HAHUU C MOHATUSIMU U NPpEACTABICHUAMU  APYTUX
€CTCCTBEHHOHAYYHBIX IPEAMETOB,
HP6 3 YMETL UCMOJIb30BATH HAMMECHOBAHUA XUMHUYCCKHUX
COEAMHEHUIN MEXOYHAapOJHOIO COK3a TEOPETUYECKOW U
HpI/IKJIaI[HOfI XUMHWHU U TPUBUAJBHBIC HA3BAHUA Ba)KHEUIIINX
BEIIeCTB  (3TWJICH,  AUETWIEH, TJULepuH, (EeHOI,
(dbopManbaerua, YKCyCHasl KUCJIOTa, TJHUINH, YTapHbINA ras,
YFHGKHCHBIP'I ra3s, aMMHakK, rameHas H3BECTL, HErallcHasa
U3BECTh, NMUTHEBAS COZA U APYTHX), COCTABISATH (POPMYJIBI
HEOPTAaHUYCCKUX U OPraHuvYCCKUX BECIICCTB, YpPaBHCHUA

XUMHYECKUX  pEeaKUHuil,  OOBACHATD WX  CMBICIT,
MOATBEPKAATh  XapakTEepPHblE XMMHUYECKHE  CBOWCTBA
BELIECTB  COOTBETCTBYIOIIMMM  3KCIEPUMEHTAMH WU

3aMUCAMH YPABHEHUN XUMUYECKUX PEaKLUH;

- YMEThb YCTAHABJIMBATH MPHUHAIIEKHOCTb H3YUYEHHBIX
HEOPraHWYeCKMX U OpPraHMYeCKUMX  BEIIeCTB K
ONpEeNEeseHHbIM  KjaccaM UM TIpynmaM  COEAUHEHUH,
XapaKTepu30BaTh MX COCTAB U Ba)XHEHIINE CBONCTBA,
ONpeneNATh BUABl XUMHUYECKHUX CBs3eH (KOBaJCHTHA,
VOHHaA, METaJNIHYEeCKas, BOZIOPOJIHAS), THIIBI
KPHUCTAJUTMYECKUX PEIIeTOK BELIeCTB; KiacCH(puuupoBaTh
XUMHUYECKHUE PEaKLNH,

- chopMHpoBaTH  MPENCTABJIEHHS: O XHUMHUYECKOH
COCTABJISIFOLIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIU
XUMHH B TIO3HAHWU SIBJICHUN MPHPOIBI, B (OPMHUPOBAHUU
MBILIUICHAST U KYJbTYPBl JMYHOCTH, €€ (PYHKLIHOHAIBHOM
IPAMOTHOCTH, HEOOXOAMMON Il peIeHus] MPAKTUIECKHUX
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3ama4 M SKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEGHHUS K
CBOEMY 3740pPOBBIO U IPUPOIHOM CPeEne;

I[IP6 4 yMeTh MNPOBOAWTH paACYEThl MO XUMHYECKHM
dopMynaM u YpaBHEHHSIM XUMHUYECKHX pEaKUUd C
HCIIOJIb30BaHHUEM busngeckx BEJIMYHH,
XapaKTepU3YIOLINX BELIECTBA C KOJINYECTBEHHON CTOPOHBI:

Macchl, o0BeMa (HOpMaJbHBIE  yCIIOBHS)  Ta3OB,
KOJMYECTBA  BELIECTBA,  HCIONb30BaTb  CHCTEMHbIE
XUMHUYCCKHE 3HaHUA JJIA MPUHATHSA peH_IeHI/Iﬁ B

KOHKPETHBIX  JKU3HCHHBIX CHUTyalUsX,
BEIICCTBAMU U UX MIPUMCHCHHUEM

CBA3aHHBIX C

OK 02.
Hcnonb3osare
COBPEMEHHBIE
cpencrsa
MIOUCKA, aHAJTN3a
u
UHTEPIPETalnu
uHpOpMaLUU U
UH(POPMALMOHH
BI€ TEXHOJIOTUU
1151
BBIITOJTHEHHSI
3ama4
npodeccuoHab
HOH
AeSITeIbHOCTH

B obnacTu IeHHOCTH HAyYHOTO TIO3HAHMS:

JIP 04 copmMupoBaHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHKO Pa3BUTHSl HAayKu U
OOIIeCTBEHHOH MPAaKTUKH, OCHOBAHHOTO HA JHAJIOTe KYJBTYP,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOErO MecTa B
MOJUKYJBTYPHOM MHpPE, COBEPLICHCTBOBAHUE SI3BIKOBOH U
YUTATEJIbCKONW KYJBTYpPbl KaK CPEICTBA B3aUMOAECHCTBUS MEXKAY
JIOABMHU M TIO3HAHUS MHpA, OCO3HAHUE LIEHHOCTH Hay4YHOU
OEATENbHOCTH  TOTOBHOCTH  OCYIUIECTBJIATH  MPOEKTHYKD U
HCCIIEIOBATENIbCKYIO IESITEIbHOCTh MHANBUIYAJIbHO U B IPyNIIe

OBnaneHne yHUBEPCAIbHBIMH Y4YeOHBIMH  ITO3HABATEIbHBIMU
NENUCTBUSIMU:

MP 04 B) pabota ¢ nHpOpMaHEH:

- BIIQAETh  HABBIKAMH  TOJydYeHUs  HHGOpPMALMH W3
HCTOYHUKOB Pa3HbIX THUIIOB, CaMOCTOSITEITbHO
OCYILECTBIISATh TIOUCK, aHau3, CHCTEMATH3ALHIO u
UHTEPIpPETann0 WHPOPMALMK PpA3IUYHBIX BHAOB U  (HopMm
NPeACTaBICHUS

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (JOpPMaTax C yUETOM Ha3HAUCHUS
UHpOpPMALIMK W LEJNEeBOH ayAUTOPUH, BBIOMpAs ONTUMAJBHYIO
¢dbopMy npeacTaBICHUs U BU3YaJIH3ALHH,

- OLICHUBATh JOCTOBEPHOCTD,
uH(popManuy, ee COOTBETCTBUE
MOPAJIbHO-3THYECKUM HOPMaM

JIETUTUMHOCTDB
IMPaBOBbIM u

I[IP6 3 ymeTh IUIAHUPOBATH M BBINOJHATH XUMUYECKHH]
SKCIIEPUMEHT (TPEBpALICHNs] OPTaHUYECKUX BELIECTB MpY
HArpeBaHUH, MOJyuYeHHE STHJIEHA U U3yYeHHE €ro CBOWCTB,
Ka4eCTBEHHBIE PEAKLIUU HA aJIbACTH/IbI, KPAXMaJl, YKCYCHYIO
KUCJIOTY, ACHATypauusi OENKOB MPU HArpeBaHUH, LIBETHBIG
peaxkuuu OenKoB, MIPOBOJIUTH
peakuud HOHHOrO OOMEHa, OIpPENeNsiTb CpPeAy BOIHBIX]
PacTBOPOB, KAYECTBEHHBIC PEAKIIUU Ha CyJb(aT-, kKapOoHaTH
U XJOPHI-aHHOHBI, HAa KATHOH AaMMOHHS, peIlaTH
SKCIEPUMEHTANbHBIC 3amaud 1Mo Temam "Metamisl" H
"Hemeramnel") B COOTBETCTBHH C NPAaBUJIAMU TEXHUKY
Oe3omacHOCTH TpU  OOpalleHWH ¢  BEHECTBAMH W
nabopaTopHbIM 000PYAOBAHUEM, TPEACTABIATh PE3YJIbTATh
XUMHYECKOTO 3KCIIEpUMEHTa B (OpMe 3alucCu ypaBHEHHH
COOTBETCTBYIOIINX Peakuuii U (GOPMYJIHPOBATH BBIBOABI HA|
OCHOBE 3THX PE3YJIbTATOB;

IIP6 6 ymeTp aHaIM3MPOBATH XMMHUYECKYIO HMH(pOpMAIHIO,
MOJIy4aeMY0 M3 Pa3HBIX UCTOYHUKOB (CPEICTB MAaCCOBOM
uHpopmauuy, cetb UHTEpHET U Apyrue),

- I[IP6 4 BnageTb OCHOBHBIMH METONAMU HAYYHOTO
MO3HAHUS BEUIECTB U XUMHUYECKUX SIBJICHUH (HaOroneHue,
U3MEPEHUe, OKCIEPUMEHT, MOICIHPOBAHUE), YMETh
NPOBOAUTH pPacyeTbl MO XHUMHYECKUM (opmynam u
YPaBHEHMSIM XHMHYECKHX PEAKUUH C HCIOJIb30BAHUEM
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- UCTIOJIB30BATh CPEACTBAa HHPOPMALIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIT B PELICHUN

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPTaHU3AILMOHHBIX 3371a4 C
cobOmoaeHneM TpeOOBaHUI SPTOHOMUKH, TEXHUKU 0€30MaCHOCTH,
TMTHEHBI, PECYpPCOCOepeKeHNs], MPABOBbIX U STHUECKUX HOPM,
HOPM HH(OPMAITMOHHOH

0€30MacHOCTH;

- BJIQJIETh HABBIKAMH PACIIO3HABAHUSI U 3AIUTHI HH)OPMAIHH,
WH(POPMAMOHHON 0€30MACHOCTH JIMYHOCTH,

($U3NYECKUX BEJNIWYHH, XapaKTEPU3YIOIUX BEIECTBA C
KOJINYECTBEHHOH CTOPOHBL. MAaccChl, 00ObeMa HOpPMAaJIbHbIC
yCIOBHUs) Ta3oB, KOJIMYECTBA BEINECTBA; MHCIONb30BATh
CUCTEMHbIE XMMUUYECKHE 3HAHUS JUJIsl IPUHATHUS pelleHui B
KOHKPETHBIX KM3HEHHBIX CHUTyalUusX, CBSI3aHHBIX C
BELIECTBAMU U UX MPUMEHEHHEM

- TOTOBHOCTb K  CaMOPa3BUTHIO,  CAMOCTOSITEILHOCTH U
CaMOOTIPENENICHHIO,

MP 03 OsnageHue HaBbIKAMH Y4eOHO-HCCIIEIOBATENBCKOMH,
MPOEKTHON U COLMAIbHOMN AEATEIbHOCTH,

OK 04. OsnaneHne yHHBEPCATbHBIMA KOMMYHHKATHBHBIME feicTBusivu. | [IPO 3 yMeTh IMIAHMPOBATH U BBIMOJHATH XHUMHYECKHI
3(1)(1)6KTHBH00 JIP 07 6) coBMeCTHast IESITENbHOCTD! OKCIIEPUMEHT (TIPEBPALIEHHUsS] OPraHUYECKUX BEIIECTB IMPU
B3aUMOJICUCTBO | _  popumMaTh W HCIOJNB30BATh MPEUMYILIECTBA KOMAHIHOW U | HAPEBAHWH, [TOJyYEHHE STHIEHA U U3YYEHHE €ro CBOMCTB,
BaTh U PabOTaTh | yynypyyanbHON paboTHL, KAueCTBEHHBbIE  pPEaKIMH HA  QIbJETHABL,  KpaxMall,
B KOJUICKTUBE M | - ppuHHMAaTh L COBMECTHON JESTEIbHOCTH, OPTAHU30BbIBATh | YKCYCHYIO — KHCJIOTY,  J€HaTypalus  OEJNKOB  TIpH
KOMaH/e U KOOPAHHUPOBATh IEHCTBHUsI MO €€ NOCTHKEHWIO. COCTaBJISITh | HATPEBAHHM, LIBETHBIE pEAKUHWH OENIKOB, MPOBOIHUTH
IUIAH NEWCTBUM, paCclpeNessaTb pOJM C YYE€TOM MHEHHil | peakKlUHd HMOHHOrO OOMeHa, OMpeneNsiTh CPemy BOTHBIX
Y4aCTHUKOB O0OCYKIaTh Pe3yJIbTaThl COBMECTHOM PabOTHL, pacTBOpPOB, KAueCTBEHHBbIE peakuud Ha  Ccyjbdar-,
- KOOPIUHUPOBATH M BBIMOJHATH PabOTy B YCIOBHSIX PEABHOTO, | KapOOHAT- M XJIOPHI-aHHOHBI, HA KATHOH AMMOHUS,
BUPTYaJBHOTO ¥ KOMOMHUPOBAHHOTO B3aHMOIEWCTBUS, IIP6 5 pemarh SKCIEPUMEHTABHBIE 3aMaYd 10 TeMaM
OCYLIECTBJISITh TO3UTHBHOE CTpaTerudeckoe moseneHue B | "Metamnsl" u "Hemerannel" B COOTBETCTBUH C IIPaBUIAMHU
PasIMYHBIX CHTYALMsX, MPOSIBIISITE TBOPUECTBO M BOOOpAKEHHE, | TEXHUKH O€30MAaCHOCTU MPH OOpAaIleHHH C BELIECTBAMH U
OBITh MHUITHATUBHBIM 71a00paTOPHBIM o0opynoBaHueEM; MPEICTABIISATD
OBnaneHne yHUBEPCATBHBIMU PETYJISITHBHBIMU IEHCTBUSAME. | PE3YJIBTAThl XUMHYECKOTO 3KCIIEPHMEHTa B (POPME 3aTHCH
MP 02 r) npussiTHe cedst U APYTHX JIFOIEH: yPaBHEHHUH COOTBETCTBYIOIIHNX PEeaKLUUi U (HOPMYIHPOBATH
- MPUHUMATh MOTHBBI M APTyMEHTBI APYTHX JIFOMEH MMPH aHAJM3€e | BBIBOABI HA OCHOBE ATHX PE3yJIbTATOB
Pe3yJIbTaTOB AESATETBHOCTH,
- MPU3HABATH CBOE MPABO M MPABO APYTHX JIFOEN HA OUIMOKH;
pasBuUBaTh CIOCOOHOCTH MOHUMATh MHP C MO3ULHHU JPYrOro
4eJI0BeKa
OK 07. JIP 14 B o0nacTi 5KOJIOrH4eCcKOro BOCITUTAHUS: [IP6 1 cdopmMupoBaTh NPEOCTABICHHUS: O XHUMHYECKOH
ConelictBoBaTh | - c(HOPMHUPOBAHHOCTH 3KOJIOTHMYECKON KYJBTYPbI, MMOHHMAaHHE | COCTABJISIONIEH €CTECTBEHHOHAYYHON KapPTHHBI MUPA, POJIH

9







3aKazyuKa pasperuenust npodieM; CocOOHOCTh  TOTOBHOCTD K MO3HAHUS, HCIOJNB3YEMbIMH B XUMHH. HaONIOICHHUE,
CaMOCTOSITEJIbBHOMY MTOMCKY METOJIOB PELIEHUs TPAKTUYECKUX OIMCaHUE, U3MEpPEHNE, SKCIIEPUMEHT; yMeHUe
3a1a4, IPUMEHEHHIO PA3JIMYHbIX METO/IOB IMMO3HAHMS.B CO3aHUM | 0OpabarbiBaTh, OOBACHATH pPE3YJIbTAThl IMPOBEICHHBIX
HOBOH 0a3bl MaTepUAILHON KYJBbTYPBI, B PEIIEHUH III00aTbHBIX OMBITOB W JAENaTh BBIBOIBI, TOTOBHOCTb M CIIOCOOHOCTH
npodJIeM yCTOHYNBOIO Pa3BUTHS YEJIOBEUECTBA NPUMEHATb  METOAbl  IO3HAHUS  INPU  pEeLIeHUH
MIPaKTUYECKUX 3a/1a4;
I1P6 5 Branenue npaBuiaMu TEXHHUKH 0€30MACHOCTH NPU
VCIIOJIb30BAHUH XUMUYECKUX BELIECTB;
I[IP6 3 BrnageHne OCHOBHBIMH METOAAMH HAyYHOTO
IIK 9.4. | JIP 09. I'oTOBHOCTb M CHIOCOOHOCTH K 0Opa30BaHUIO, B TOM YHUCIIE . A y
. MO3HAHUS, HCIOJNB3yEeMbIMH B XUMHH. HaOJIOICHUE,
OcymecTBiaTh | caMOOOpa30BaHMIO, HA MPOTSKEHWH BCEH JKU3HHU, CO3HATENbHOE
OIMCaHUE, U3MEpPEHNE, SKCIIEPUMEHT; yMeHUe
TEXHUYECKOe OTHOIIEHHE K HENpepbIBHOMY OOpa30BaHUIO KaK YCIOBHIO
. . . o0OpabaTbiBaTh, OOBSACHIATH PE3YJIBTATBl IPOBEACHHBIX
COIPOBOXKACHUE | yCmemHoH npodeccnoHanbHON 1 00IEeCTBEHHOH NeATeIbHOCTH.
OMBITOB W MAENaTh BBIBOIBI, T'OTOBHOCTb M CIIOCOOHOCTB
u MP 01. YMeHHne caMOCTOATENbHO ONPENENATh LEeJU AeATEIbHOCTH
NPUMEHATb  METOAbl  IO3HAHUS  IPU  pEeLIeHUH
BOCCTAHOBJIEHME | U COCTaBJSITb  IJIaHbl  JI€ATEJIbHOCTH,  CAMOCTOSITEIbHO
MIPaKTUYECKHX 3a/1a4;
BeO- OCYILIECTBJIATD, KOHTPOJIMPOBaTh u KOPPEKTUPOBATh
. I1P6 5 Bnanenue mpaBuiaMu TEXHUKH 0€30MACHOCTH NPHU
NPUJIOKEHUH B | N€ATENbHOCTb, HCIOJB30BaTb BCE BO3MOXKHBIE pPECypChl s

COOTBETCTBHUH C
TEXHUYCCKUM
3adaHHUEM.

JOCTHXKCHHA IIOCTABJICHHBIX Lleﬂefl U pealn3alvu TIIJIaHOB
JCATCIIbBHOCTH, BbI6I/IpaTb YCIOCHIHBIC CTPATErMu B PA3JIMYHBIX
CUTyalusIX

HCIIOJIb30BAHUH XUMHUYECKUX BELIECTB,;

I[MP6 6 CdhopMHupOBaHHOCT COOCTBEHHOW TMO3ULIMU TIO
OTHOIIEHHUIO K XMMHUYECKOH MH(POPMAILNH, TTOTy4aeMOH M3
Pa3HbIX UCTOYHUKOB
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2. CTPYKTYPA U COAEP)KAHUE OBIIEOBPA3OBATEJILHOI

JANCHOUITIJIMHBI «XUMUS»

Bupa y4eOHoii paboThI

Oo0neM B yacax

O0Bem 00pa30BaTE/IbLHOI MPOrPaMMbl U CHUILIMHBI 74
B T.4.

OCHOBHOE coepKAHUE 68
B T. 4.

TEOPETHUYECKOE 00YUEHUE 26
[MPAKTUYECCKUAE 3AHATUS 20
11a00paTOPHBIE 3aHATHS 22
IIpogeccoHATBHO-OPUHEHTHPOBAHHOE COIEPKAHME

(comeprkaHue MPUKJIATHOTO MOILYJIS1) 6
B T. 4.

TEOPETHYECKOE 00YUEHUE 2
[IPAKTHYECKHUE 3aHATUS 4

[IpoMe:kyTOUYHAS aTTecTANMs (3a4ET)
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2.2 TemaTH4ecKuii VIAH U COAEPKaHUE Y4eOHOH AUCHUTITIMHBI

Dopmupye
HaumenoBanue Copaep:kanue y4eOHOT0 MaTepuasia (OCHOBHOE U PO eCCHOHAIBLHO- O0bem | MbIe
Pa3/eioB H TeM | OpHEHTHPOBAHHOE), IA00PaTOPHbIE U MPAKTHYECKHe 3aHATHS, IPUKIaAHO# Moayab UacoB | KoMIeTeH
100
1 2 3 4
OCHOBHOE co/Iep:KaHHe 66
Paznen 1. OCHOBBI CTPOCHUS BeHIECTBA 8
OCHOBHOE COAEP)KAHUE 6
Teopetnueckoe 00yueHue 2
CoBpeMeHHas MOJEIb CTpoeHHus aroMa. CHUMBOJMYECKHUN SI3bIK XUMUU. XUMWUYECKUN
AJIEMEHT. DJIEKTPOHHAs KOoH(urypaims atoma. Krnaccudukaiys XUMAYECKUX 3JIEMEHTOB
(s-, p-, d-anemeHThI). BalleHTHBIE AJIEKTPOHBI. BalleHTHOCTH. DNEKTPOHHAs MPUPOAA 2
T 11 XUMUYECKON CBSI3U. DJEKTPOOTPULIATENbHOCTh. BUIbI XUMUYECKOH CBS3M (KOBAJICHTHAS,
C”T‘ManH.I/Ie. WOHHAs!, METAJIJINYECKAs, BOJOPOJIHASI) U CIOCOOKI €€ 00pa3oBaHUs
aTOpMOB JlaGoparopHble 3aHATHS 2
XUMUYECKUAX JlabopartopHas pabota «OCHOBBI Ja00paTOPHOU MpakTHKWy. JlaboparopHas nocyaa u
3JIEMEHTOB U XUMUYECKUE peakTuBbl. OCHOBHBIC TaOOpaTOpHbIE onepanuu. JlaboparopHoe OK 01
IPUPOA obopynoBanue. TexHuka 0€30MaCHOCTH M npaBuyia padoThl (MOBEICHNUS) B JJAOOPATOPHH.
XUMHMYECKOH [IpaKkTHUECKHE 3aHATHS 2
CBsI3H Pemienue 3agaHuii Ha UCHOJIB30BAHUE XUMHUYCCKON CUMBOJIMKA U Ha3BaHUI COCJIUHCHUN
N0 HOMEHKJIAType MEXKIYHAPOJHOTO COK03a TEOPETUYECKON M MPUKIAJHOW XUMUU U
TPUBUAIBHBIX HA3BAHWIM Ui COCTABJCHUS XUMUYECKMX (POPMYJT JBYXATOMHBIX
COEMHEHUN (OKCUIOB, CYJAb(UAOB, TUAPUAOB M T.I.) U JAPYIHX HEOPraHMUYECKUX 2
COEJIMHEHUH OTAENTBHBIX KJIACCOB.
[TpakTuueckue 3aaHus Ha YCTAHOBJICHUE CBSA3U MEXKAY CTPOCHUEM aTOMOB XUMHUYECKUX
DJIEMEHTOB W MEPUOJMYECKMM H3MEHEHMEM CBONCTB XUMMUYECKUX 3JEMEHTOB M HX
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BeecTsa. MossgpHas Macca. 3aKOHBI COXPAHEHMSI MACChI M SHEPTUU. 3aKOH ABOTaapo.
MoutsipHbii 00beM ra3oB. OTHOCUTENBHAS TUIOTHOCT ra30B. PacueTrl N0 ypaBHEHUAM
XUMHYECKHAX PEAKIMIA C UCTIOIB30BAHUEM MACCHI, 00bEMa (HOPMAIIbHBIC YCIIOBUS ) Ta30B,
KOJIMYECTBA BEILIECTBA

Tema 2.2.
DJIEKTPOJIUTAYE
cKas
JIACCOITHAIINS A
WOHHEBII 0OMEH

OcHOBHOE coaepkaHue

Teopernueckoe o0yuenne

Teopust 3AEKTPONUTHYECKON aucconmani. HOHBL DIEKTPOSUTHL, HE3NEKTPOIUTHI.
Peakunu nonHoro ooMena. CoCTaBiIeHHE PeaKIMii HOHHOTO OOMEHA MyTEM COCTABJICHUS
WX TOJHBIX W COKPAIEHHBIX WOHHBIX ypaBHCHWH. KHCIIOTHO-OCHOBHBIE PEAKIIHH.
3ajaHus HA COCTABJICHUE MOHHBIX PEAKIMI

OK 01
JlaGopaTopHbIe 3aHATHS OK 04
JlaGoparopHas padota "THUIBI XUMUYECKUX peaKuii”.
HccnenoBanue TUIOB (IO COCTABY M KOJIMYECTBY MCXOIHBIX W 00Pa3yIOIIMUXCS BEIIECCTB)
W TPU3HAKOB XHMMHUYECKHX peakuuil. [lpoBeneHme peakumii WOHHOTO OOMEHA,
OTPEACTIEHUE CPEABI BOJHBIX PACTBOPOB. 3aJaHUs HA COCTABJIICHUE MOHHBIX PEAKIMIA
Konrpoabnas
CTpoeHue BEeCTBa U XUMHYECKUE PEAKIIHH
padora 1
Paznen 3. PacTBOpbI
Tema 3.1. OCHOBHOE COTepKAHME OK 01
ITonsaTue o OK 02
pactBopax IIpakTHYeCKHE 3aAHATHS OKO7
[IK2.4
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PactBopenne kak (pusnko-xumuueckuii mporecc. PactBopsl. CriocoObl MPUTOTOBIICHUS
pacTBopoB. PactBopumoOcTb. MaccoBass 10Jis  PACTBOPEHHOro BemiecTBa.  (CMBICT
noKa3areysl MPeAcibHO JAONYCTUMOM KOHLEHTpPALMM M €r0 MCIOJIb30BAHUE B OLICHKE
3KOJIOTHYECKOH 0€30MaCHOCTH.

[TpaBuia 3K0MOTMYECKH LENECOOOPA3HOrO MOBEACHUS B OBITY W TPYJOBOW ACATEIBHOCTH 2
B LEJISIX COXPAHCHUsSI CBOETO 3J0POBbSl M OKPYKAIOUICH MPUPOAHON CPEdbI, OMACHOCTH
BO3JICHCTBHS HA YKUBBIC OPraHU3Mbl ONPEIECICHHBIX BEIIECTB.
Pemenmne npakTiKo-OpuEHTHPOBAHHBIX PACUETHBIX 3aJaHUI HAa PACTBOPBI,
MCIOJIb3YEMBIC B OBITOBOM M MPOU3BOACTBEHHOMN ACITEILHOCTH YEJIOBEKA
Tema 3.2. JlaGoparopHble 3aHATHS 2
Hccnenosanue | JlaGoparopuas padota « [ [PUrOTOBICHIE PACTBOPOBY.
CBOHCTB [TpuroToBIEHUE PACTBOPOB 3aJaHHON (MAaccoBOM, %) KOHIEHTpAWU (C TMPAKTHUKO- )
pacTBOpOB OPUEHTHPOBAHHBIMU BOTIPOCAMM ) ¥ OMPEACTIEHUE CPEABI BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha MPUTOTOBJIEHUE PACTBOPOB
Pazpnea 4. CTpoeHue U CBOIiCTBAa HEOPraHN4YeCKHUX BEIEeCTB 20
Tema 4.1.
OcHOBHOE coaepkaHue 4
Knaccudukanus,
HOMCHICTATypa Teopernueckoe o0yuenmne 2
U CTPOECHHE
Heopraunuecku | [Ipeamer Heoprannueckoit xumun. Knaccuukanms HeopraHM4ecKux BenlecTB. [IpocTeie
X BEIIECTB U CIIO>KHBIE BelecTBa. OCHOBHBIE KIACCHI CJIOKHBIX BEUIECTB (OKCUIBL, THIPOKCHIBL,
KHCTIOTHI, COJIN ). B3auMOCBS3b HEOPraHMYECKUX BELIECTB. ATPEraTHBIE COCTOSIHUS
BenlecTBa. Kpuctannuueckue u amop(Hbie BemecTBa. THIBI KPUCTAUNIMYECKUX PELIETOK 5
(aToMHas1, MOJIEKYJISIPHAs], MOHHASI, METAINTMYECKAs ). 3aBUCUMOCTD (PU3MUECKHAX CBOWMCTB
BELIECCTBA OT THUIMA KPUCTAIMYECCKON PEIIETKH. 3aBUCUMOCTh XUMUYECKOH AKTUBHOCTH
BEUIECCTB OT BUAA XUMUYECKON CBSA3H M THUMA KPUCTALUTMYCCKON pelIeTKH. [ [pruunHbI
MHOr000pa3usl BEIIECTB
IIpakTuyeckue 3aHsATHS 2
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Homenknarypa HEOpraHM4eCKHUX BEIIECTB: HA3BAHUE BEILIECTBA UCXOS U3 UX
XUMHYECKOH (POPMYJIbI HJTH COCTABIICHUE XUMUUECKON (POPMYJIbI HCXO/Isl N3 HA3BaHMS
BeniecTBa 1o MexxayHapoanoi (MHOITAK) nnn TpuBrnanbHONH HOMEHKIIATYPE.

Pemenne npakTuyecknx 3aanuil Mo KaacCu(PUKaii, HOMEHKIATYPE U XUMHUYECKAM
(opMyJIaM HEOPraHUYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB (YTapHBIN Ta3, YIIEKACTbINA
ra3, aMMHaK, rallicHas U3BECTh, HETAlIEHas! U3BECTh, MUTHEBAS COJIA U APYTUX ). HA3BIBAThH
Y COCTaBJIATH (POPMYJIbI XUMHUUYECKHUX BEIIECTB, ONMPEACIATH TPUHAICKHOCTD K KITacCy.
HcTouynnkn XuMHUECKOH HHPOpMALMK (CPEICTB MACCOBOM MH(POPMALH, CETh HTEpHET
u apyrue). [lorck nHpOpMAaIK MO HA3BAHUSAM, UACHTU(DHUKATOPAM, CTPYKTYPHBIM
dbopMynam.

OK 01
OK 02

Tema 4.2.
dusuke-
XUMHYECKHE
CBOMCTBA
HEOPraHUYEeCKUX
BEIIECCTB

OcHOBHOE coaep:KaHue

14

Teopernueckoe o0yuenne

Mertannel. O0mue GU3NYECKUE U XUMUYECKHE CBOHCTBA METAIUIOB. CTOCOOBI
NOJTyYEHUS. 3HAYEHHE METAIIIOB U HEMETAIIJIOB B PUPOJE U KUZHEACATEIbHOCTH
YeJIOBEKA U OpraHu3MoB. Koppo3us MeTayuioB: BUIBI KOPPO3UH, CIIOCOOBI 3aIUTHI
METAJUIOB OT KOPPO3UH

OK 01
OK 02
[IK 2.4

Hemeramnbl. O0mimne pU3nyeckne U XUMUYECKUE CBOHCTBA HEMETAJJIOB. TUITHYHBIE
coiictBa HemeTaios [V- VII rpynn. Knaccudukanus 1 HOMEHKIATypa COSAMHEHU I
HeMeTaJioB. KpyroBopoTsl OMOT€HHBIX JJIEMEHTOB B MPUPOJIE.

XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECCTB (OKCHIOB,
THIPOKCHJIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX
BEUIECTB, BOJOPOJHBIX COCAMHEHMIA, BBICIINX OKCUJOB W THAPOKCHIOB.

IIpakTuyeckue 3aHsATHS

CocTraBneHue ypaBHEHH XUMAYECKAX PEAKLUI C YHACTHEM NPOCTHIX U CII0KHBIX
HEOPraHWYECKUX BELIECTB. METAINIOB M HEMETAJUIOB, OKCHJIOB METAINIOB, HEMETAIIOB U
amM(OTEPHBIX 3JIEMEHTOB;, HEOPTAaHMYECKAX KUCIIOT, OCHOBAHHN U aM(POTEPHBIX
TMAPOKCUI0B, HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIMX UX CBOKCTBA. Pelenne
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TEMIIEpaTypa) AJis CO3IaHUs] ONTUMAIBHBIX YCIOBUNA MPOTCKAHUS XUMUYECKUX
npoueccoB. [ Ipuniun Jle [laresnbe

JlaGopaTopHasi padora

JlabGopatopHas pabota «CKOpPOCTh XUMUYECKHX pPeakiui. CMEIIEHUE XUMHYECKOTO
paBHOBECUs» PellleHne MpaKkTUKO-OPUEHTUPOBAHHBIX 3aJaHuii Ha aHajau3 (PaKTOpOB,
BIISIFOIIMX HA M3MEHEHUE CKOPOCTHM XMMHUYECKOM peakuuMu, B T.4. C [MO3ULHAN
AKOJIOTUYECKU 1ENECO00Pa3HOTr0 MOBEJACHUS B OBITY U TPYJOBOM NEATEILHOCTH B LENSNX
COXPaHEHUs CBOETO 3I0POBbA U OKPYKAFOIIENA HPUPOIHON CPEIBL.

Pemenre npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUI HA IPUMEHECHUE TTpUHLIMIA Jle-
[Tlarenibe A1 HAXO0XKACHUS HAMPABJICHUS CMEILICHUS

IIpodeccnoHAILHO-OPHEHTHPOBAHHOEC COACP:KaHUE (COACPKAHNE NMPHUKJIATHOTO MOYJIS)

Paznen 6.

Xumust B ObITY H IPOU3BOACTBEHHOM NESITEJIbHOCTH YeJI0BEKA

XuMus B ObITY
u
POU3BOJCTBEH
HOWU
JESATENBHOCTH
4es0BeKa

OcHOBHOeE coaep:KaHue

Teopernueckoe 00yueHune

Hosgelilme 10CTHKEHUS XUMUYECKON HAYKA U XUMHAYECKOM TEXHOJIOTUHU. PoJib
XUMUU B 00€CIICUEHUN DKOJIOTUYECKOH, SJHEPreTHUECKOM U MUIIEBOH O€30MacHOCTH,
pa3BuTUU MeauIuHbL. [IpaBuiia monucka u aHajan3a XMMUYeCKO HHPpOpMaUK U3
Pa3IMYHbIX UICTOYHUKOB (Hay4Has U y4eOHO-Hay4yHas JUTEPATypa, CPEACTBA MACCOBOM
uH(popmanmu, cetb MHTEPHET)

IlpakTH4eckue 3aHATHS

ITonck m aHaIM3 KENHCOB O MPUMEHEHUHA XUMUYECKUX BELIECTB U TEXHOJIOIHI ¢ YYETOM
Oyayuieil mpodeccHnoHATbHOM ACATEIbHOCTH MO TEMaM: KPAaCKW, MCTOYHHUKHM SHEPTUM,
OPraHUYECKUE U MUHEPAIBHBIE YAO0OPEHHUS, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAS XUMHSI.

3amura: [IpeacraBieHne pe3ynbTraToB peeHUs KeEHCcoB B JOPME MUHU-I0KIIAA €
[pe3CHTauEN

OK 01
OK 02
OK 04
OK 07
[IK 9.4.
K 9.1

Pasznen 7.

CrpoeHue 1 CBOHCTBA OPraHNYeCKHX BENIECTB

22

OcHOBHOeE coJep:KaHue

Teopernueckoe o0y4yenne

OK 01

[IK 2.4
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Tema 7.1.
Knaccugpukanms
, CTDOCHUE U
HOMCEHKJIATypa
OPraHUYECKUX
BECILECTB

[TosiBIIEHME W PA3BUTHE OPraHUYECKON XUMUM KaK HayKd. [I[peamMeT opraHndeckoi
XUMUU. MECTO 1 3HAYEHHUE OPraHUYECKON XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
XUMHYECKOE CTPOCHHUE KaK MOPANOK COCAUHEHUS aTrOMOB B MOJIEKYJIE COIVIACHO HX
BaJICHTHOCTH. OCHOBHBIE TOJOKEHUS TECOPUM XMUMHMYECKOTO CTPOCHUS OPraHMYECKUX
coenquHeHnii A.M. bymiepoBa. VYTIIEpPOOHBIA CKEJIET OPraHUYeCKON MOJICKYJIbI.
3aBUCUMOCTb CBOWCTB BELIECTB OT XUMHYECKOIO CTPOEHUS MONEKyJl. HM3omepus u
U30MEPBL.

[Tonstre 0 pyHKIMOHANBHOM rpynne. Pagukan. [IpuHIMNGI Knaccupukanmm
OPraHUYECKUX COCAMHEHMI. MeXIyHapOAHAs HOMEHKIIATYpa U TPUHLIMIIBI
HOMEHKJIATYPbl OPraHu4eCKuX coeauHeHmil. [ToHsTre 00 a30TcoaepKanmux
COCIMHEHMSIX, OMOJIOTMYECKH aKTUBHBIX BEINECTBAX (YIIIEBOJAX, KUPaX, OeKax u ap.),
BbICOKOMOJIEKYJISIPHBIX COCTMHEHUSX (MOHOMED, MOJMMED, CTPYKTYPHOE 3BEHO)

IIpakTuyeckue 3aHATHS

Homenknarypa opraHM4ecKuX COCAMHEHNAA OTACTBHBIX KJIACCOB (HACHIIIECHHBIC,
HEHACBILICHHBIE M APOMATUYECKUE YITIEBOAOPOIBL, COUPTHI, PEHOJIBI, aJTbACTUIBI,
KETOHBI, KAPOOHOBBIE KUCIOTHI U AP.) COCTABIEHHE MOJIHBIX U COKPALLIEHHBIX
CTPYKTYPHBIX (POPMYJT OPraHMYECKHAX BEIIECTB OTAECIBHBIX KJIIACCOB, HCIOJIB3YS UX
HA3BAHUS MO CUCTEMATUYECKON U TPUBHAIBHONW HOMEHKIIATYPE (3TUJICH, AETHIICH,
TIIMUEPHH, (PEHOIT, POPMANTBACTH, YKCYCHAS KACIIOTA, TTUIMH). PacyeTbl mpocTeineii
(OpMYJIBI OPraHUYECKON MOJIEKYJIBLUCXO/S U3 BJIEMEHTHOrO cocTana (B %)

Tema 7.2.
CnoiicTBa
OpraHu4eCKuX
COCIUHCHUN

OCHOBHOE coJepKaHue

10

Teopernueckoe o0y4yenne

- DOUBUKO-XUMUYECKUE CBOMCTBA OPraHMYECKUX COCAMHEHUIN OTHCTBHBIX KJIACCOB
(0coOeHHOCTH KJTaccu (PUKALMKA U HOMEHKIATYPbl BHYTPHU KIIACCA, TOMOJIOTHUECKUAN s U
obmas (Gopmyna, uzoMepus; PU3NUECKUE CBOWCTBA, XUMUUYECKUE CBOHCTBA, CIOCOOBI
NOJYYCHHUS ). MPEIENIbHBIC YITIEBOJOPObI (IKaHbl # LUKIOAIKaHbI). ['opeHre meraHa
KaKk OJMH M3 OCHOBHBIX HMCTOYHMKOB TE€IJIa B MPOMBILUIEHHOCTH U ObITy. CBoOiicTBa
OPUPOAHBIX YIJIEBOJAOPOAOB, HAXOXKACHUE B IPUPOJIE U MTPUMEHEHHE AJIKAHOB,;

- MPEAETbHbIE YTJIEBOJOPObI (AJIKaHbl ¥ IUKIOAJKaHbl). ['OpeHne MeTaHa Kak OJUH U3

OK 01
OK 02
OK 04
[IK 2.4
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OCHOBHBIX MCTOYHMKOB TEIUIA B MPOMBIIUIEHHOCTH W ObITy. CBOMCTBA MPUPOIHBIX
VITIEBOAOPOAOB, HAXOKIECHUE B PUPOAE U PUMEHEHHE AJIKAHOB,

HEMPEEIBHBIE (AJTKEHBI, AIKUHBI U AJIKAIMEHBI) 1 APOMATHYECKUE YTIIEBOAOPOIBI.
['openue aneTuieHa Kak ICTOYHHMK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JUTSl CBAPKU U
PE3KU METAJIIOB

KUCJIOPOJCOACPKAIIME COEAMHEHUS (CIUPTHI U ()EHOJIBI, KAPOOHOBBIC KUCIIOTHI U
3(pUpBI, aTBAETUIBI U KETOHBL, KM PbI, YIJIEBOIbI). [IpakTHUECKOE MTPUMEHEHUE
STUJICHIJIMKOIS, THALEepUHa, Gpenona. [IpuMenenne popMaibaeruaa, aueTalbIeIu/a,
YKCYCHOM KMCIO0THI. Mbljla KaK COJIM BBICIIAX KapOOHOBBIX KUCJIOT. MOOIIHME CBOMCTBA
MbLIa

IIpakTu4yeckue 3aHATHS

CBoIiCTBa OPraHNYECKUX COEAMHEHUI OTAENBHBIX KITACCOB (TPUBUAJIbHAS U
MEXIYHAPOAHAs. HOMEHKIATYPa, XMMHUYECKHAE CBOMCTBA, CITOCOOBI OTYUEHUS ):
peENbHBIE (ATKAHBI M HUKJIOAIKAHBI ), HENPEACIIbHBIE (AJTKEHBI, AJIKUHBI U AJIKAIUEHBI )
¥ apOMATHYECKUE YTIIEBOJOPOIBI, CIMPTH U (PEHOIBI, KAPOOHOBBIE KUCIIOTHI U 3 PHI,
QJIbJICTH/Ibl U KETOHBI, aMWHBI 1 QMHUHOKHCIIOTHI, BBICOKOMOJICKYJISIPHBIE COCTUHEHMSI.
3ananus Ha COCTABJICHUE YPABHEHUH XMMUYECKUX PEAKIMI C yUaCTUEM OPraHUYECKUX
BELICCTB HA OCHOBAHWM MX COCTABA U CTPOCHUS
CocTraBlicHHE CXEM PEaKLMiA (B TOM YHUCIIE MO TPEUIOKEHHBIM ENOYKAM MMPEBPALLCHUH ),
XapaKTEPU3YIOMIMX XWMUYECKUE CBOMCTBA OPraHMYeCKUX COCAMHEHHUNA OTACIIbHBIX
KJIACCOB, CMOCOOBI HMX TOJNYYECHUS W HA3BAaHWEC OPraHWYeCKUX COCOUHEHWA MO
TPABUAJIBHONW WJIN MEKIYHAPOIHOW CUCTEMATUYECKON HOMEHKIIATYPE.

Pemenne npakTkO-OpUEHTHPOBAHHBIX TEOPETUYECKUX 33/JaHUI HA CBOMCTBA
OPraHUYECKUX COEMHECHUIN OTIEIIBHBIX KITACCOB

JlaGopaTopnasi padora

JlaGoparopnas pabota "lIpeBpamicHHs OPraHWYECKMX BELIECTB MPU HArpeBaHUM'.
[TonyueHue 3TUICHA U U3YUEHHUE €r0 CBOWCTB. MOJEIMPOBAHUE MOJIEKYJT U XUMUUECKUX
NpeBpaLICHUI HA MPUMEPE 3TaHa, STUJIEHA, AllCTUJIEHA U JIP.

JlaGoparopHas pabota. «CBoiicTBa cnupToBy W3yueHHE pPaCTBOPUMOCTH CHHMPTOB B
BoJie. OKHMCIIEHHE CIUPTOB pA3JMYHOIO CTPOEHMsI XPOMOBOH cMmechro. llomyueHue
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3. YCJIOBUA PEAJIN3AIIAN ITPOT'PAMMbBI YUEBHOI
JANCHUIIINHBI
3.1. TpeOGoBanuss K MHHUMAJIBHOMY  MATE€PHAJIbHO-TEXHUYECKOMY
o0ecre4YeHu o

JUtd peanu3anyy OpOrpaMMbl JUCUUIUIMHBL JTOJDKHBL OBITH MPEITYyCMOTPEHBI
CIICAYIOIINE CHEUAIbHBIC TOMEIICHUS. YUCOHBIH KaOMHET XUMUH

OOGopynoBanue y4eOHOro kadOuHeTa (HarJIsiAHbIe MOCOOMsS): HAOOPHI
HIAPOCTEP>KHEBBIX MOJEJICH MOJIEKYJ, MOJACIN KPUCTAUIMYECKAX PEUIETOK,
KOJUICKIIMM TIOJIMMEPOB; KOJJIEKUMS TOPHBIX TOPOJ W MHHEPAIOB, Tadmuna
Menpeneesa, yueOHble GHIIbMBL, IU(PPOBBIE 00PA30BATENBHBIC PECYPCHI.

Texnuueckne cpeacrsa OO0y4YeHHsl: KOMIIBIOTEP C yCTpPOHCTBaMuU
BOCIIPOM3BEACHUS 3BYKA, MPUHTEP, MYJbTUMEANA-TIPOCKTOP C  OKPAHOM,
MYJbTUMEANIHAS JOCKA, YKA3KaA-MPE3CHTED VT MPE3CHTALIHIA.

O6GopyaoBanme 1abopaTopuu U pado4uX MECT J1ad0paTopun: MEH3YPKH,
NUNETKU-KANEIbHALBI, TEPMOMETPBI, (PUIbTpPOBalbHAs Oymara, MNPOMBIBAJIKH,
CTCKJISIHHBIE TPOOHMPKH, PE3UHOBBIE NTPOOKW, (OHAPUKK, HAOOP PEAKTUBOB,
CTCKJISIHHBIE TAJIOYKH, IITATUBBI JUIsl TPOOMPOK, MEPHBIE LWJIMHAPHI, BOPOHKH
CTCKJISIHHBIE, BOPOHKHM JEJUTENbHBIE HuHHApHYeckue (50-100 mu), cTymku ¢
NECTUKOM, (pappopoBBIE YALIKW, NUHLETHI, QUILTPE OyMakKHBIE, BaTra, Mapiis,
YACOBBIE CTEKJIA, JECKTPOIUIMTKH, J1a00OPATOPHBIC IITATUBBI, CIUPTOBBIE TOPETIKH,
COUYKH, MPUOOP IS MOMYUYEHUS ra30B (WM TPOOMPKa ¢ Ta300TBOHOM TPYOKOi),
AepKaTenu Jisi TPOOMPOK, CKISHKW JJIi XPAHEHUS PEAKTHBOB, pa3faTOUYHBIC
JOTKM; xumudeckue crakanbl (50, 100 u 200 mj1); mmaTeny; TUHIETHI, TUTEIbHBIC
LIMITLBI, CEKYHAOMEpPHI (TaMepsl), MepHbIe npoOupku (Ha 10-20 Mi1) 1 MEpHBIC
konobl (25, 50, 100 m 200 mn), BoAsHas OaHs (WM TEPMOCTAT), CTCKIISIHHBIE
NAJIOYKH; KOHWYECKHE KOJIObI Ayt ThTpoBanus (50 m 100 mut), MHAMKATOPHBIE
NOJIOCKM  Juisl  ompenesicHuss pH ©W  cTangapTHas WMHOMKATOpHAs — IIKAJa,
YHUBEPCANbHBIA HHAUKATOP; mumeTku Ha 1, 10, 50 ma (wim mo3aropsl Ha 1, 5 u 10
M), OIOpPETKM MJii TWUTPOBAHWSA, MEIUUMHCKME wmmpuiel Ha 100-150 wu,
1a00opaToOpHbIE W/WIN AHATIMTHYECKHE BEChl, pH-MeTphI, CylmmibHbIi mkad, u ap.
JadbopaTopHOE 000PYAOBAHME.

3.2. HNudopmanuonHoe o0ecneveHne peaju3anuy NporpaMmmsl

OCHOBHBIE HCTOYHUKHU:

1. Tabpuenan O.C. Xumus. 10 knacc. YrinyOneHnsiii yposens: yueOnuk / O. C.

[Madpuensan, U. I'. Octpoymos, C. A. Cnaakos. - [Tpocsemenue, 2022. — 399
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OK/ Moayas/Pa N
K baex/Tema Pe3yabTaT 00yueHus Tunbl OEHOYHBIX MePONPUSTHH
1 | OcHoBHOE coaep:kanue
I Pazgen 1. ®o
OcHOBEI PMYJIHPOBATH
0a30Bble MOHATHS H
CTPOEHUSA
emecTsa 3aKOHbI XHMHH
1.1| OK [Ctpoenue | CocTaBisTh XUMHUYECKUE 1. Tecr «Crpoenne aTomos XUMITHECKIX
01 lromos O T r—— 3JIEMEHTOB U MPUPOIA XUMUUECKOU CBSI3N».
N MIUYECKIX | COOTBETCTBHI CO 2. 3amayu Ha COCTABJICHHE XUMHUYECKHUX
S IIEMEHTOB 1 CTELEHBIO OKHCTCHHUS (bopMyJT IBYXaTOMHBIX COSTMHEHUH (OKCHIIOB,
mpupona XUMHYCCKHX DJICMEHTOB, CyIbUIOB, MUAPUIOB U T.IL). -
MMUMECKO | MCXONA M3 BANCHTHOCTH 1 3.3ananus Ha HCMIONb30BAHHE XUMHeCKOHt
Bs3i EKTPOOTPUIIATEHHOCTH CHMBOJIUKH W Ha3BaHUM COETMHEHUH 11O
HOMEHKJIATyp€ MEKAYHAPOAHOTO COK03a
TEOPETUYECKON U MPUKIAJTHON XUMUHU U
TPUBHUAJBHBIX HA3BAHUI JIJIST COCTABJICHHUSI
XUMUYECKUX (POPMYJT TBYXATOMHBIX
COEAMHEHUH (OKCHIOB, CYIb(HUIOB, THIPHIOB
U T.IL.) ¥ IPYTUX HEOPTAHUYECKUX COSNMHEHUMN
OTHEJIbHBIX KJIACCOB
Jlaboparopuas pabora
12| OK [Mepuommuec 1. T?CT «Mertamnyeckue / HeMeTaJUTMIeCKue
01 kit saxon 1 CBOWMCTBA, 3JIEKTPOOTPULATENBHOCTD U
OK [rabia CPOJICTBO K 3JIEKTPOHY XUMUYECKUX
0 LK XapakTepuzoBaTh 5JIEMEHTOB B COOTBETCTBUE € HX SJIEKTPOHHBIM
Mennencesa| XHIMUHECKHE DMEMEHTBI B | CTPOCHUEM U MIONOKEHHEM B MEPHOMMECKOH
COOTBETCTBUH C UX CHUCTEME XUMUUYECKHUX 31eMeHTOB [[. 1.
MOJIO’KEHUEM B Menneneesay.
nepuonuyeckoi cucreme | 2. Ilpakrudeckue 3ajaHus HA YCTAHOBJICHHE
XUMUYECKHUX 3JIEMEHTOB CBSI3U MEXAY CTPOCHHEM aTOMOB X UMHUYECKHUX
JA.H. Menneneesa 3JIEMEHTOB U MEPUOJUYECKUM U3MEHEHUEM
CBOMCTB XUMHUYECKHX 3JIEMEHTOB U HX
COENMHEHUH B COOTBETCTBUH C MOJIOKEHUEM
[lepunonunueckorii cucteme.
[IpakTHKO-OpPUEHTUPOBAHHBIE TEOPETUUECKIE
3aJaHUsI HA XaPaKTEPHU3ALUI0 XUMUYECKUX
sneMeHTOB: «Metayueckue /
HEMETAJUTMYECKUE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTD U CPOACTBO K
3JIEKTPOHY XUMHUUYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C UX 3JIEKTPOHHBIM CTPOCHHUEM U
MOJIOYKEHUEM B IMEPUOANUECKON CUCTEME
xumudeckux ajemenToB /[ M. Menneneesa»
2 Pasnean 2. X
N imecxn | S APAKTEPH30BATL THILI KontpoabHas padora «CTpoeHue BemecTrsa
e peaxuun XHMHYCCKHX PCAKINHA H XHMHY€CKHE peaKInu»
2 1| OK [Tumsr COCTaBISITh PEAKIIHH 1. 3agauym Ha COCTABJICHUE YPaBHEHUN
01 XUMHUYECKHX| COCIMHEHUs, PA3JIOKECHHUS, peakiuii:
OK [peaxituii oBGMeHa, 3aMeLeHus, - COENMHEHUS, 3aMELIECHHUS, PA3JI0KEHUS,
OKHUCJIUTENBHO- obmeHa,
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04

BOCCTAHOBUTCIIBHBIC
peakiuu

- OKHCITUTEJIbHO-BOCCTAHOBUTENIbHBIX PEaKIIUi
C MCIOJIb30BAaHUEM METO/IA 3JIEKTPOHHOTO
GamnaHca.

2. 3amauu Ha pacyeT MacChl BEIECTBA HITH
00BbéMa ra3oB M0 U3BECTHOMY KOJHYECTBY
BEILECTBA, Macce I 00bEMY OJHOT'O U3
YYaCTBYIOIIHX B PEAKLINH BEILECTB, PacYEThI
Macchl (00bEMa, KOIMYECTBA BELIECTBA)
NPOAYKTOB PEeaKLIUH, €CJIH OJHO U3 BELIECTB
UMEeT

1. 3agaHus Ha COCTaBIIEHUE MOJIEKYJIAPHBIX U

22 Dnextponut | COCTaBIATh ypaBHEHUs 9
HMOHHBIX PEaKLUH C yYaCTHEM KUCJIIOT,
MyecKast XUMUYECKUX PEaKLUH . .
OCHOBAaHMH U COJIEH, YCTAHOBJIEHNE U3MEHEHUS
IMUCCOLMAIY | HOHHOTO OOMeHa C
o KHCJIOTHOCTH CPEIbI
51 1 MIOHHBIN | y4acTueM "
2. JlaboparopHas pabota "THIbl XUMHYECKIX
oOMeH HEOPraHNYECKHX BELIECTB .
peakuuii
HccnenoBatnh MCTHHHBIC
3 Paznen 3. A
PACTBOPBI € 3aJAHHBIMH
PacTBopbI
XapPaAKTePUCTHKAMH
OK 0] 1. 3agayu Ha MPUTOTOBJICHUE PACTBOPOB.
3.1 [Tonsitue 0 | Pa3nuyare HCTUHHBIE I P P p
OK 2. IIpakTHKO-OPUEHTUPOBAHHBIE PACUETHBIC
[pPacTBOpax | pacTBOPHI
02 3a7]aHUs HA JUCIIEPCHBIE CUCTEMBI,
IIK UCTIOJIb3YEMbIE B OBITOBOU U
2.4 MIPOU3BOACTBEHHON ESITEIBHOCTH YEJOBEKA
OKO1
32 Hccnenosa Jlaboparopuas padora "IIpurorosneHue
01 Hccnenosath Gpusnko- "
HUEe N PacTBOpPOB
OKO04 - XUMHUYECKHUE CBOICTBA
IIK HUCTUHHBIX PACTBOPOB
[PACTBOPOB
2.4
Pa3znen 4. .
4 C HccaenoBarb cTpoerue u | KonrpoabHnas padora «CsoiicTBa
TpOeHue u .
P CBOMCTBA HEOPraHUYeCKHX BelleCTB)
CBOMCTBA
HEOPraHu4ecKHX
HeopraHu4e
BelleCTB
CKHX
BelecTB
OK 1. Tect «HomeHknaTypa u Ha3BaHUE
4.1 Knaccugpuka| Knaccupunuposars YP
01 HEOPTraHWYECKHUX BELIECTB UCXOMAS U3 UX
1S, HEOPTaHUYECKHE 8
IIK XUMUYEeCKOU (DOPMYJIBI HITH COCTaBJICHHE
HOMEHKJIATY | BELECTBA B COOTBETCTBUU .
2.4. XUMHUECKON (HOPMYJIbl HICXOMS M3 HA3BAHUS
pau C UX CTPOEHUEM N
BEILECTBA MO MEKAYHAPOAHON WU
CTPOEHUE LLI ) MEAIAYHAPOL
TPUBHUAIBHON HOMEHKJIATYPE.
HEOpraHuvec p P

KITX BECIICCTB

2. 3aa4u Ha pacyeT MaccoBOM noH (Macchl)
XUMHYECKOTO 3JIEMEHTa (COSTUHEHHS) B
MOJIeKyJIe (CMeCH).

3. IIpakTHueckue 3aqaHus MO KiacCu(UKaLNY,
HOMEHKJIAType ¥ XUMUYECKHM (HOpMyJiam
HEOPraHMYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB.
4. IIpakTHueckue 3aaHNs Ha ONPEEIICHHE
XUMHYECKONW aKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BU/Ia XUMHUYECKOH CBS3H U THIA
KPHUCTAJUIMYECKON PELIETKU
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OK 1. Tect «OcoOeHHOCTH XUMUYECKUX CBOHCTB
42 Du3uko- YcranaBauBaTh o
01 OKCHJIOB, KHCJIOT, OCHOBaHHH, aM()OTEPHBIX
XUMUYECKHE | 3aBUCUMOCTD (PH3UKO- o
OK o . TUAPOKCHUJIOB U COJICI.
CBOICTBA XUMUYECKUX CBOWCTB o
02 3anaHus Ha COCTaBJIeHHE ypaBHEHUN
HEOPTraHWYEC| HEOPTaHUYECKHUX BEIECTB .
IIK XUMUYECKUX PEAKLUN C y4aCTUEM MPOCTHIX U
KUX BEIIECTB| OT CTPOEHHS aTOMOB U
2.4, CIIOKHBIX HEOPTAaHUYECKHUX BEIIECTB. OKCUIOB
MOJIEKYJI, & TaKXKe THUIA
o METAJUIOB, HEMETAJIOB U aM(OTEPHBIX
KPUCTAJIIMYECKON
3JIEMEHTOB;
pelIeTKH o
HEOPTaHUYECKHUX KUCJIOT, OCHOBAHHUU U
aM(pOTEePHBIX THIPOKCHUIOB, HEOPTaHUIECKIX
COJIEH, XapaKTEePU3YIOLIUX UX CBOWCTBA U
CHIOCOOBI MOy YESHHSI.
2. 3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TeopeTHYecKue 3a1aH1sl Ha CBOMCTBA U
MOJIyuYeHHEe HEOPTaHUYECKUX BELECTB
3. JIabopatopHas pabora «CBoiicTBa
METaJJIOBY.
4. JlaboparopHas padora «CBoiicTBa
HEMETAJIJIOBY.
43| OK |Mpentuduxa Uccnenosarb 1. TIpakTHKO-OPHEHTHPOBAHHBIE 3aJaHHS 1O
01 |uus Ka4eCTBEHHBIC PEAKLIMU COCTaBJIEHUIO XMMUYECKUX PEAKIIUH C
OK HCOPTaHUYECC| HCOPTaHNYICCKUX BCIICCTB Yy4aCTUEM HEOPTaHUYECKHUX BEIIECTB,
(02 |KUX BEHICCTB HUCIIOJIB3YEMBIX NIJI1 X I/IL[eHTI/I(bI/IKaLII/II/I.
2.JJaGoparopnas padbora: "Unenruduxanus
OK
04 HEOPTraHUYECKHUX BEIeCTB"
Pasnea S.
5 A XapakTepH3oBaThb
Kunernueck
BJIMSIHHE PA3JTHYHBIX
He u
(¢paxTopos Ha
TePMOAUHAM
paBHOBecHe H CKOPOCTH
HUecKHe -
XHMHYECKHX peaKkuui
3AKOHOMePH|
CTH
NpoTeKaHMNs]
XHMHYECKHN
eaKUHH
OK_ (CkopocTs XapakTepusoBaThb Jlaboparopuas padota « CkopocThb
BJIMSIHUE KOHLICHTPALIUN XUMHUYECKHUX peakunii. CMereHu
01 xuMHUECKUX HeHTpall ec peaxuuii. Cmemenue
. €arnpyroLrX BEIIECTB U | XUMUYECKOTO PABHOBECHS
OK |peakruii. p PYIoH 5 Oro paBHOBEC
TEeMIIEpPaTypbl HA CKOPOCTh
02 [Xumuueckoe paryp P
XUMUYECKUX PEaKLIUi
IIK paBHOBecue peakl
24 XapakTepus3oBaTb

BIIUSIHUE U3MEHEHUS
KOHLICHTPALUU BELIECTB,
peaxkLuu cpeapl u
TeMIIepaTyphl Ha
CMELIEHNE XUMUYECKOr0
PaBHOBECHUS

I

6. llpodeccrnoHAILHO-OPHEHTHPOBAHHOE COAEPKAHUE (COaepKAHHE MPHKJIATHOTO MOAYJIsI)

6

a3agea 0.

OuenuBartn
OCJIEACTBHS OBITOBOH

3amuTa Keiica (¢ yuerom Oyayiei
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Xumus B U MPOU3BOJACTBEHHOH | MpodeccHOHANBHOM AesATeJIbHOCTH)
OBITY U AesITeJIbHOCTH
MPOM3BOACTB | YeJIOBEKA C MO3HIHI
CHHOI IKO0JIOTHYEeCKOH
MeATeJIbHOCT | 0€30MACHOCTH
M YeJI0BeKa
OK 01 o o o
Xumus B OueHuBaTh Keiic (¢ yuetom Oynymeii mpodhecCHOHATBHOM
OK 02 OBITY U HIOCJIEAICTBHSI OBITOBOIN | A€STEIBHOCTH)
OK 04 MPOU3BOJACTBE| H nponsBoLLCTBeHHOI‘/'I Bo3moxHBIE TEMBI KEHCOB:
OK 07 HHOM nesarenbHocTH uenoseka | 1. HoBble MaTepuansl Asid 3J1€KTPOHUKH.
TIK MESTENLHOCTH | C TO3ULIUAN 2. Moromue cpeacTBa Ha HaTypajbHOM
o1 HeJIOBEeKa 5KOJIOTUYECKON OCHOBE.
TIK 0e30MmacHOCTH 3. Cpexncrea ObITOBOI XUMUU
0.4 4. Xumus B Moeii Oyaymeit mpodeccun.
5. Bopwba ¢ koppo3ueii anekTpocereit
6. XUMHS aKKyMYJISITOPOB.
7. JlekapcTBa Ha OCHOBE PACTUTENBHBIX
Mpenaparos.
8. OnpeneneHue 5KECTKOCTH BOJIBI.
9. OnpeneneHre KaueCcTBa BOJbI.
10. ABTOMOOWIM HAa BOTOPOAHOM TOTLTHBE.
11. HccnenoBanue coctaBa MUHEPAJIbHOMN
BOZBI U PEKOMEHJIALINH T10 €€ HCTIOIb30BAHUIO.
12. HccnenoBaHue kauecTBa MUTHEBOM
BOJIBL.
13. Uccnenosanue npod BOAOIIPOBOIHON
BOZbI HA MIPEAMET YCTPAHEHUS KECTKOCTH.
Y cTpaHeHue )KeCTKOCTH BOABI B
CEIbCKOXO035IMCTBEHHOM JEATEIbHOCTH.
7 Pasaea 7. HccnenoBarh
CtpoeHue u .
CBOHCTBA CTPOEHHE U CBOMCTBA KOHUTpo.anaﬂ padora «CtpoeHue u
N —— OPraHHYeCKUX CBOIICTBA OPraHUYECKHX BElIeCTB)
X BelecTn petecTs
71 OK 01 Knaccuduarn | Kiaccnbuimposars 1. 3amanus Ha COCTaBJ'IeHI/I? Ha3BaHUU §
[1K2.4 usi, crpoesne | opramuueckie OPTaHH4ECKHX COEMHEHHI MO TPHBHANLHOMH
- BEIeCTBA B WJTH MEXIYHAPOIHON CUCTEMATHIECKOMN
HOMCHKJIATYP | COOTBETCTBUU C UX HOMCHKIAType.
X cTpoeHueM 2. 3agaHusl HA COCTABJICHHUE MOJHBIX U
opraumteckix COKPAIIEHHBIX CTPYKTYPHBIX GOpMyJT
eIecTs OpPraHUYECKUX BELIECTB OTAEJIbHBIX KJIACCOB.
3. 3ama4yn Ha omnpefeNeHue npocTeniei
(bOpMyJIBI OPTaHUYECKON MOJIEKYJIbL, HCXO/S U3
3JIEMEHTHOTO cocTaBa (B %)
72 | OK  Croiicra V CTAHABIHBATE 1. 3agaHus Ha cocTapiieHne ypaBHEHUM
01  |opraHM4ecKux| 3aBUCUMOCTb (PU3UKO- XUMITHECKUX PCAKIIMH € yHACTHEM
OK  lcoemmHeHMii | XMMIHECKIX CBOHCTS OpPraHUYECKUX BEIIECTB HA OCHOBAHUU UX
02 OPTaHUYECKUX BEILECTB cocTapa i CTPOCHHA. .
OK OT CTPOCHHS MOJICKYJT 2. 3amanus Ha COCTaBlIeHNE ypaBHEeHH
04 XUMHYECKUX PEAKLHH, WO CTPUPYIOIINX

XHUMHYECKHE CBOMCTBA C YUETOM MEXAHU3MOB
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IIK MPOTEKAHUs JAHHBIX PEAKLIUI U T€HETUYECKON
24 CBSI3U OPraHUYECKUX BELIECTB PA3HbIX
KJIaCCOB.
3. PacuerHble 3a1a4u O YPaBHEHUSIM PeaKLUN
C Y4aCTHEM OPraHUYECKUX BELIECTB.
4. Jlaboparopnast padorta "IIpeBparneHus
OpraHUYeCcKUX BeLIeCTB IPU HarpeBaHuu"
5. JlabopartopHasi pabora. «CBoticTBa
CIIUPTOBY
OK Mnentuduxa 1. ITpakTHKO-OpUEHTUPOBAHHBIE 3aJaHUS 11O
7.3 a (rar HccrnenoBarts p p p Iv[
01 = COCTaBJICHUIO XUMUYECKUX PEAKLUU C
KaueCTBEHHbIE PEAKLINU
OK fopranugeckux T — y4aCTHEM OPraHUYECKUX BELIECTB, B T.4.
02  [pemecTs, Ux . UCTIONB3YEMBIX U UX UACHTU(DHUKALIH B
COeIMHEHUN
OK pBHaueHue u OBITY ¥ IPOMBILILIEHHOCTH.
OTZEJNIbHBIX KJIACCOB .\
04  [mpumMeHeHue B 2.JIaboparopHas pabota: "Unentuduxaums
IIK [OonrToBOii U OPraHUYEeCKNX COCAMHEHUN OTAEIbHBIX
2.4 [OpoOU3BOACTBE KJ1IaccoB"
HHOM
NesATeIbHOCTH
HeJIOBEKA
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