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Pabouas nmporpamma yuyeOHOM TUCIMIUIMHBI pa3paboTaHa Ha OCHOBE TPeOOBaHUIA

— @enepaabHOTO rOCyIapCTBEHHOTO 00pa3oBaTeIHLHOTO CTaHJapTa CpeIHETo
npodeccnoHanpHOTO 00pa3oBanus 1o coeruanbHocTH 18.02.05 TIpow3BOACTBO TYTrOIIABKUX
HEMETAIUTMYECKHUX U CHIIMKATHBIX MaTePUAIOB U U3EIUN

— @enepa’dbHOrO TOCYJAPCTBEHHOTO 00pa30BATEIbHOTO CTaHAAPTa CPEJHEro OOIIEeTo
o0pa3zoBaHus;

— @enepanabHOI 00pa30BaTEIBHON MPOrPAMMBI CPETHET0 00IIEro 00pa3oBaHHS

U C YYETOM

— PabGoueii mnporpammbl BocmuTaHus 10 crnenuanbHocTH  18.02.05 IIpomsBomacTBo
TYTOIJIaBKMX HEMETAJUTMUYECKUX U CHJIMKATHBIX MaTepUAJIOB U U3/l

— Pexomenpganmii 1o peanuszanuu cpenHero oomiero oOpa3oBaHUS B MpeJesiaX OCBOCHHS
00pa3oBaTeNbHON IPOTPAMMBI CPETHETO MPOPECCHOHATIEHOTO 00pa30BaHMS;

— Ilpumepnoit paboueil mporpamMmbl 0011€00pa30BATEIHHOTOAUCIUIIUHBL «XUMHSD» IS
npodeccuoHaNbHBIX 00Pa30BaTEIbHBIX OPraHU3AIIHA.

PazpaboTumk: BexoBa E.A., penoaaBaTeib TAIIOY CO «CyXO0J0XKCKHUI
MHOTOIPO(PUIBHBIA TEXHUKYM)
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOI'O JUCHUIIVIMHBI «XUMMWS»

1.1. MecTO AUCHUILUIMHBI B CTPYKTYpPe OCHOBHOI NpodecCHOHATBHON 00pa3oBaTeIbHOM
NPOrpaMmblI

OO6meoOpa3zoBaTebHAAIUCIUIUINHA ~ «XHUMHUS»  H3ydaeTcss Ha  0a30BOM  ypOBHE B
00111e00pa30BaTEIbHOM IHMKJIE y4eOHOro TUTaHa OCHOBHOM NpodecCHOHATbHON 00pa3oBaTebHON
nporpaMmsl crieruaibHocTr 18.02.05 [Ipor3BOACTBO TYroOMIaBKUX HEMETAUIMYECKUX U CUITMKATHBIX
MaTEepUAJIOB U U3JETIUN.

[lepuon oOyueHMsT © pacmpeieieHHe M0 CEeMecTpaM ompenenser o0pa3oBaTelbHas
OpraHu3aIs CaMOCTOSATENIBHO, C YIETOM JIOTUKHA (POPMUPOBAHUS MIPEIMETHBIX PE3yIbTATOB, OOIINX
U TMpo(heCcCHOHAIBHBIX KOMIETEHIMH, MEXIPEAMETHBIX CBA3€d C APYrUMH JAUCHUIUIMHAMH
00111e00pa30BaTEILHOTO U 00IIETTPO(HEeCCHOHATBHOTO [TUKIIOB y4eOHOTO TUTaHA.

1.2. Heau 1 miiaHupyemMble pe3yJabTaThbl 0CBOCHUS TUCHMILIUHBI

1.2.1. lleau 1 3aga4u JMCHUILIMHBI

dopMuUpOBaHUE y CTYJIEHTOB MPEACTABICHUS O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KAapTUHBI MHUpa KaK OCHOBBI NMPHUHSTHUSA PEIIEHUN B KU3HEHHBIX U MPOU3BOACTBEHHBIX
CUTYalUsX, OTBETCTBEHHOI'O ITOBE/ICHUS B IPUPOIHOM cpeie.

3agauu AMCHMIIMHBI

1) chopmupoBaTh NOHMMAHHME 3aKOHOMEPHOCTEH IPOTEKAHHUS XHUMHUYECKHX IMPOLECCOB U
ABJICHUM B OKpYKalOLIEW cpene, LEIOCTHOM HAy4yHOM KapTUHBI MUpPA, B3aHUMOCBI3H W
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHsI COCTaBJISATH (POPMYIbl HEOPTraHMYECKHMX W OPraHMYECKHUX BEIIECTB,
YpaBHEHUS XHMHUYECKHUX pEaKUud, OOBSICHATh UX CMBICT, WHTEPIPETUPOBATh PE3YNIbTAThI
XUMHYECKHUX KCIIEPUMEHTOB,

3) cdopmMHupoBaTh HABBIKM MPOBEACHUS MPOCTEHINTNX XUMHUYECKUX OSKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHM C COOJIOACHNEM MpaBUi 0€30IaCHOTO OOpAaIICHUs C BEUIECTBAMHU U Ja0OpaTOPHBIM
000pyI0BaHKEM;

4) pa3BUTH YMEHHUS MCHOJIb30BaTh HMH(OPMALMIO XUMHYECKOIO XapakTepa U3 pa3InyHbIX
HMCTOYHHUKOB;

5) chopMupoBaTh yMEHHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOEH EATENBHOCTH U XUMUYECKUX
HOPUPOHBIX, OBITOBBIX U POU3BOJICTBEHHBIX MPOLIECCOB;

6) chopMUpOoBaTh MOHUMAHHE 3HAYUMOCTH JOCTHKEHUH XMMHUYECKONH HAyKH U TEXHOJOTHUH
JUISL pa3BUTHS COLIMATIBHOM U TPOU3BOJICTBEHHOM cdep.



1.2.2. [liianupyemMble pe3yJbTaTbl 0CBOeHHsI 001eo0pazoBaTeabHOAUCUUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO m Ha ocHoBe ®PI'OC

COO
Koa u IInanupyeMble pe3yJabTaThbl 0CBOCHHS IMCIUILIHHBI
HanMMeHOBaHHe
¢popmupyembIx Oo0mme IIpenmerHbie
KOMIIeTeHIN
OK 01. Boibupars B yacTH TPY10BOr0 BOCIIUTAHNA: - BJAJETh CHUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKIIIOYAET:
CIIOCOOBI peLIeHUs - TOTOBHOCTb K TpYyJAy, OCO3HAHUE LIEHHOCTU | OCHOBOINOJAralolMe  IMOHATUS  (XMMUYECKUHl  2JEMEHT,  aToM,

3a1a4y
npodeccuoHanbHOM
NeSTeTbHOCTH
MPUMEHUTEIBHO K
pa3IUYHbIM
KOHTEKCTaMm

MacTepcTBa, TpyAoIo0ue;

- TOTOBHOCTh K AaKTHUBHOH JI€ATEIILHOCTH
TEXHOJIOTHYCCKOM u COIUAITbHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH,
MJIAHUPOBATh U CaMOCTOSATEIBHO BBIMOJIHATH
TaKyl J1€ATeJIbHOCTb;

- WHTEpEC K pa3InYHbIM chepam
npodecCHOHATBHOM 1eATeNbHOCTH,
OBilaieHHe YHMBEpPCAJIBHBIMH  Y4eOHBIMHM

NMO3HABATEJIbLHBIMHY JICHCTBUSIMMN:

a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUS:

- CaMOCTOSTEIBHO dbopMynupoBaTh u
aKTyaJIu3upoOBaTh MPOOJIEMy, pacCMaTpUBaTh €€
BCECTOPOHHE;

- yCTaHaBJIUBAaTb CyIIIeCTBeHHBIf/’I IIpU3HAK WA
OCHOBaHUs JUIS CpaBHEHUS, KiIacCU(UKAIMH U
00001IeHNS;

- ONpEeNeNsATh LEIH JeATEIIbHOCTH, 3aJaBaTh
napaMeTpel 1 KPUTECPHUU UX JOCTUIKCHUA,

- BBISIBIISATH 3aKOHOMEPHOCTH M IIPOTHUBOPEUHS B
paccMaTpruBaACMBIX ABJICHUAX,

- BHOCHUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IETISM,
OLICHUBATb PUCKU HOCHCI[CTBI/Iﬁ JACATCIIbHOCTH,

- pa3BUBaThb KPEATMBHOE MBIIUJICHUE TIpU

ANIEKTPOHHAsI 000JI0UKa aTOMa, S-, p-, U-3JIeKTPOHHBIC OPOUTAIN ATOMOB,
MOH, MOJEKyJa, BaJEHTHOCTb, 3JIEKTPOOTPULATENLHOCTh, CTENEHb
OKHUCJICHUSI, XUMUYECKasi CBs3b, MOJb, MOJIIpHAs Macca, MOJISIPHBIM
o0beM, yriaepoaHblii ckeneT, (yHKIMOHalbHAs Tpyla, paaukal,
M30MEPHUsI, U30MEPBI, TOMOJIOTUYECKUHN PsiZl, TOMOJIOTH, YTJIEBOJOPO/IbI,
KHUCJIOPOA- M a30TCOJEpIKalllie COEeIMHEHMs, OMOJIOTMYECKH AKTHBHBIC
BellecTBa (yriaeBo/bl, KUPBI, OENKH), MOHOMED, MOJIUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHUs, KpUCTAIIIMUEeCcKas pelleTka,
TUTIBI XUMUYECKHUX PEaKIUil (OKUCIUTETFHO-BOCCTAHOBUTEIBHBIC, DK30-1
HHJIOTEPMHUUYECKHE, peaKlMd MOHHOTO OOMeHa), pacTBOpP, 3JIEKTPOJIMTHI,

HE3JIEKTPOJIUTBI,  DJIEKTPOJUTHYECKAs  JUCCOLUALMSA,  OKHUCIUTENb,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM pPEAKLIHMH, XHUMHYECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (TEOPUS XHUMHYECKOTO CTPOCHUS

oprannyeckux BemecTs A.M.BytiepoBa, Teopus 3JIEKTPOIUTHUYECKOU
nuccoumanuu, nepuonnueckuid 3akoH .M. MeHneneeBa, 3akoH
COXpPAHEHHUsI MAcCChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3BIK XUMUH,
(aKTONOTUYECKHE CBEJEHUS O CBOWCTBAaX, COCTaBe, IOJIYyYEeHUU W
0€30MacHOM  HWCIIOJIb30BAHUM  BAKHEWIIUX  HEOPTraHMYECKUX U
OpFaHI/I‘—IeCKI/IX BCIIIECCTB B 6I)ITy 158 Hp&KTH‘—IGCKOﬁ NCATCIIBHOCTHU
YeJIOBEKA;

- YMCTI) BBISIBJIATH xapaKTepHLIe HpI/ISHaKI/I U B3aNMOCBA3b I/I3y’~IeHHI>IX
MOHSATUN, TPUMEHATh COOTBETCTBYIOIIME TIOHSATUS TPU OINHUCAHUU
CTPOCHHSI U CBOWCTB HEOPTaHMYECKUX M OPTaHWYECKUX BEIIECTB M X
HpCBpElH.[CHPIfI; BBISIBJIATH B3anMOCBS3b XUMHUYCCKUX 3HaHPII>'I C
MOHSATUSAMH W TPEACTABJICHUSIMHU  JIPYTUX  €CTECTBEHHOHAYYHBIX




PEIICHUH )KU3HEHHBIX MPpo0JieM
0) 0a30BbIe HCCIEeI0BaTEIbCKIE TeHCTBUS:

- BJIAJIETh HaBBbIKAMU yueOHo-
UCCIIEI0BATEIbCKON u IIPOEKTHOM
NeSITeIbHOCTH, HaBbIKAMHU paspelieHus
npo0Jem;

- BBIABJIATH NPUYMHHO-CIICICTBCHHBIE CBA3M U
aKTyaJIu3UpoBaTh 3aJady, BbIIBUIaTh THIIOTE3Y
€€ peUICHMs, HaxOOUTb apryMEeHTbl JJIA
JI0Ka3aTeNbCTBA CBOMX YTBEP)KJIECHUM, 3a/laBaTh
napaMeTpsl ¥ KPUTEPUH PELICHHUS;

- aHAJIM3UPOBATh IOJYYEHHBIE B XOJE PELICHUS
3aJa4l pe3ysbTaThl, KpUTUYECKH OLICHWBATH MX
JIOCTOBEPHOCTb, MPOTHO3UPOBATh M3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETh MEPEHOCUTDH 3HAHMSI B MO3HABATEIHHYIO
U TIPAKTHYECKYI0 0071aCTH )KU3HEACSATEIbHOCTH;
- yMETb MHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MpPEeAMETHBIX 00J1acTel;

- BBIABUTAaTb  HOBBIE  WJIEW,
OpPUTHHAJIbHBIE MTOJIXO0/IbI U PELLIEHUS;
- CIOCOOHOCTh MX MCIIOJIb30BAaHUS B
ITO3HABATEJILHON U COLIMAIIBHOW MTPAKTHKE

npeajiaratb

IIPEIMETOB;

- YMETb MCIOJIb30BaTh HAWMEHOBAHMS XMMHYECKUX COCIMHECHHU
MEXIYHapOJHOIO COK03a TEOPETHYECKOM M MPHUKIAJZHOM XUMUH H
TPUBUAIBHBIE HA3BaHMsI BaXHEMIIMX BELIECTB (ITWJIEH, AalETHIIEH,
rIuLepuH, GpeHoun, GpopManbierus], yKCycHas KUCIO0Ta, INIULHUH, YTapHbIi
ra3, yrJIGKMCJIbIA ra3, aMMHUaK, TalleHas M3BECTb, HEralleHas W3BECTb,
NUTHbEBAs COJA U JAPYTUX), COCTABIATH (HOPMYJIbl HEOPraHUYECKUX U
OpraHMYECKUX BEILLECTB, YPABHEHUS XHUMUYECKUX PEAKLUH, OOBICHSITH
UX CMBICII; IOATBEPKIATh XapaKTepHblEe XUMUUYECKUE CBOWCTBA BEILECTB
COOTBETCTBYIOIIIMMHU  JKCIIEPUMEHTAMH W 3allUCSIMM  YPaBHEHHUU
XMMHYECKHUX PEaKIIMi;

- YMETh YCTaHAaBIIMBAaTh IPUHANJICKHOCTh U3YYEHHBIX HEOPTAHUYECKUX U
OpraHMYECKHX BELIECTB K OIpPENEICHHBIM KjaccaM U TIpynnaM
COCIMHEHUH, XapaKTepu30BaTb HMX COCTAB M BAKHEWINHME CBONMCTBA,

OMpeAeNnsaTh BUAbl XUMUYECKHX CBs3ed (KOBaJIeHTHas, WOHHas,
METAIJIIMYECKasd, BOI[OpO)IHaSI), THUIIBI KPUCTAINIMYCCKUX  PCHICTOK
BEIIECTB; KIacCU(PUIIMPOBATh XUMUYECKHE PEAKIIUU;

- copMHUpOBaTh TMPEACTABICHHUS: O XHUMHYECKOM COCTaBIISIONICH

€CTeCTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XMMHU B TTO3HAHUU SIBIICHUN
Opupojibl, B (OPMHUPOBAHUU MBIIUIEHUS M KYJIbTYphl JMYHOCTH, €€
(YHKIIMOHAJIBHOW  TPaMOTHOCTH, HEOOXOAMMOH Ui pelIeHUs
NPAaKTUYECKUX 3aJad M HKOJOTMYECKM OOOCHOBAaHHOIO OTHOILEHUS K
CBOEMY 3/I0pPOBBIO M IPUPOJHON CPEAE;

- YMETh NMPOBOAUTH PACUETHI M0 XUMHUYECKUM (PopMyliaM U ypaBHEHUSIM
XUMHYECKHX pEeaKIii C HWCHOJh30BaHWEM (DH3MUECKUX BEIINYHH,
XapaKTepU3YIOIUX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI: MAacchl,
o0bemMa (HOpPMajbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA;
UCMOJIb30BaTh CUCTEMHBIE XUMUUECKUE 3HAHMS Ul IPUHATHS pEIIeHUH
B KOHKPETHBIX KU3HEHHBIX CHTYAIlUSX, CBSA3aHHBIX C BEIIECTBAMH WU WX
IpUMEHEHUEM

OK 02.
Hcmons30BaTh
COBpEMEHHBIE
CpeJ/ICTBa TMOUCKA,

B 00/1aCTHLIEHHOCTH HAYYHOT'0 TIO3HAHMSA:

- c(OpMUPOBAHHOCTh MHPOBO33PEHHU,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MNPAKTHUKH,

- yMeTh I[JIAHUPOBAaTh U BBHIMOJHATH XUMHYECKHH OKCIIEPUMEHT
(mpeBpallleHUs OPraHUYECKUX BEIIECTB IMPU HArpeBaHUM, IOTY4YCHHE
STUJEHA M HW3YYEHUE €ro CBOMCTB, KAa4yeCTBEHHbIE pEaKIUU Ha
aJIbJIETUJIbl, KpaxMas, YKCYCHYIO KHCIIOTY; JeHaTypalus OelKOB Mpu




aHam3a u
UHTEpIpETaluu
uHpopmanuu u
UH(POPMALIMOHHbIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a/1a4
npodeCcCuOHATBHON
JeSITeTbHOCTH

OCHOBAHHOT'O Ha Juasnore KYJBTYP,
CIIOCOOCTBYIOILIIETO OCO3HAHUIO CBOEr0 MecTa B
MOJIMKYJIbTYPHOM MHUPE;

- COBEPILIEHCTBOBAHHUE SI3BIKOBOM 51
YUTATEIbCKOM  KYJIbTYpbl  Kak  CpEICTBa
BSaHMOI[efICTBHH MCXKAY JIOAbMHU W I1O3HAHUA
MHUpa;

- OCO3HAHUE LIEHHOCTH HAay4YHOM JEATEIIBHOCTH,

TFOTOBHOCTb ~ OCYHIECTBISTH  IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESITENIbHOCTD
UH/IMBUYaJIHO U B TPYIIIIE;

OsilaileHHe YHMBEpPCAJIBHBIMH  Y4eOHBIMH

NMO3HABATEJIbHbIMH AeHCTBUIMMU:

B) padora ¢ nnpopmanueii:

- BJIQJIETh HaBBIKAMH MOJIy4eHUsS WHGPOpMAIUU
N3 UCTOYHHUKOB PA3HBIX THIIOB, CaAMOCTOSATCIBHO
OCYLIECTBIISATh MOUCK, aHAIN3, CUCTEMATU3ALINIO
U MHTEPHpPETaluio HHPOpMAIUU Pa3IMYHbIX
BUJIOB U (hOpM IpeCcTaBICHUS;

- CcO3/laBaTh TEKCThl B Pa3IMuYHBIX (hopmarax c
y4e€TOM Ha3HaueHus HHGOpPMalUKd U LENeBOU
ayIUTOpUU, BHIOMpas ONTHUMAIBHYIO (opMy
MNpEaACTaBJICHUA U BU3yaJIM3alluu,

- OILICHMBATh JIOCTOBEPHOCTh, JIETUTUMHOCTH
uH(pOpMallMK, €€ COOTBETCTBHE IIPaBOBBIM U
MOPAJIbHO-3TUYECKUM HOPMaM;

- WCIOJIB30BaTh CpPEACTBA MH(POPMAIMOHHBIX
KOMMYHUKAI[MOHHBIX TEXHOJOTUH B pELIEHUU

KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpPraHM3aIlMOHHBIX 3a7ad ¢ COOJII0JIeHHEM
TpeOoBaHUit SPrOHOMUKH, TEXHUKH

0€30MIaCHOCTH, TUTHEHBI, pecypcocOepeKeHus,
NPaBOBBIX M ATHYECKUX  HOPM, HOPM
UH(OPMALIMOHHON 0€30MacCHOCTH;

HarpeBaHUM, I[BETHBIC pEaKlUUU OEIKOB; MPOBOAUTH PEAKIIMH HOHHOTO
oOMeHa, OIpeneNaTh Cpeay BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIHH
Ha cyibdaT-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHHSI; peliaTh
JKCIIEpUMEHTANIbHBIE 337auu 1o TemaMm "Metamisl" u "Hemeraminsl") B
COOTBETCTBUU C IPAaBHJIAMU TEXHUKU O€30MaCHOCTU IpU OOpallleHuu C
BEIIECTBAMH ¥ Ja0OpaTOpHBIM  OOOpYJOBaHUEM;  MPEIACTABIATH
pe3yNbTaThl XMMUYECKOT0 HKCIIEpUMEHTa B (hopMe 3amucH ypaBHEHUI
COOTBETCTBYIOIMX PEaKUuil U GOpPMyIMpOBaTH BBIBOJBI HA OCHOBE 3THX
pe3yIbTaToB;

- YMETh aHAJM3UPOBATh XMUMHUYECKYI0 HH()OPMALMIO, MOIY4aeMYIO W3
pa3HbIX UCTOUYHUKOB (CPEICTB MacCOBOW MH(OpMaLHH, ceTh IHTepHET u
Apyrue);

- BIaJETh OCHOBHBIMH METOJaMH HAy4YHOIO T[IO3HAHUSA BEIIECTB U
XAMUYECKUX SIBJICHUN (HAONIOJEHWE, W3MEpPEeHHE, OSKCIIEPHMEHT,
MOJIEJIUPOBAHUE);

- YMETh MPOBOANUTH PACUETHI TI0 XUMHUUECKUM (PopMyliaM U ypaBHEHUSIM
XMMHUYECKUX peakIUi C UCMONb30BaHUEM (PU3NYECKHX BEJIUYUH,
XapaKTEpU3YIOMNX BEIIECTBA C KOJHMYECTBEHHOW CTOPOHBI: MAacCHI,
oO0bemMa (HOpPMajbHBIE YCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA;
UCMOJIb30BaTh CUCTEMHbIE XUMUUECKUE 3HAHMS Ul NPUHATHS peIIeHUH
B KOHKPETHBIX KU3HEHHBIX CHTYallUsX, CBA3aHHBIX C BEIIECTBAMH WU WX
pUMEHEHUEM




- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, nHHOPMAITMOHHOH 0€301MacHOCTH
JUYHOCTH,

OK 04. D¢ddexTuBHO
B3aUMO/ICHICTBOBATH
U paboTath B
KOJIJICKTHBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIaJICHUE HaBBIKAMH yaeOHo-
HCCIIEIOBATENIbCKOM, MPOEKTHOM M COLUAIbHOU
JIESITENBLHOCTH;

OsBaagenue YHHBepPCAJIbHBIMU
KOMMYHUKATHBHBIMU J1eCTBUAMM:

0) coBMecTHAasl AeATeJbHOCTD.

- TOHUMaTh M WCIOJIb30BaTh IPEUMYIIECTBA
KOMaHJAHOW ¥ UHJIMBUYaJIbHOU paboThI;

- IPUHUMATh 1IEJIM COBMECTHOW JESITEIILHOCTH,
OpraHU30BBIBaTh W KOOPJAMHHUPOBATH JACHUCTBUS
110 €€ JTOCTMIKEHHUIO: COCTABIIATH IIJIaH JIECHCTBHH,
pacnpenensaTb poJIM C  y4YeTOM  MHEHHUU
YYaCTHUKOB o0cyxaaTh pe3yabTaThl
COBMECTHOM paboThI;

- KOOpDJIWHUPOBATh W BBHIMIOJHATH PabOTy B
YCIOBHUSIX  PEaIbHOTO, BUPTYaJIbHOTO n
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYHIECTBJATh MO3UTHUBHOE CTPATErHYECKOE
MOBEJICHUE B PA3JIMUYHBIX CUTYAIUSIX, IPOSBIATH

TBOPYECTBO u BOoOOpakeHue, OBITH
WHULUATUBHBIM
OsJajgeHue YHHUBepPCAJbHBIMU

PeryJsiTHBHBIMH 1eiiCTBUSIMH:

I') IPUHATHE ce0sl M APYTUX JIKO/Ieii:

- TPUHUMATh MOTHUBBI M apTyMEHTHl JPYTHUX
Jro/Iel TIpU aHaJIM3e pe3yaIbTaToB JIEATEIbHOCTH;
- TIpU3HABaTh CBOE MpPaBO M MPaBO IPYTHX
JIIOJIEN Ha OIIHOKH,

- pa3BHBaTh COCOOHOCTH IIOHUMATh MHP C

- yYMeThb IUIJAHUPOBaTh M BBINOJHATh XUMHUYECKUNH HKCIICPUMEHT
(mpeBpailleHusi OPraHMYECKUX BEIIECTB IPH HArpeBaHHUM, IOJIy4YECHUE
STUJIEHA M HU3YYEHUE €ro CBOMCTB, KAa4yeCTBEHHbIE pEaKIMU Ha
aJbJIETUJIbl, KpaxMaj, YKCYCHYIO KHCIIOTY; JeHaTypalus OelKOB Mpu
HarpeBaHUM, LIBETHBIC PEAKIIMU OEJIKOB; MPOBOAUTH PEAKIIMH HOHHOTO
oOMeHa, oIpeNessaTh CpeAy BOJHBIX PAacTBOPOB, KAYECTBEHHBIE PEAKIIHH
Ha Cyib(aT-, KapOOHAT- U XJIOPH/I-aHHOHBI, HA KATHOH aMMOHHSI; peliaTh
AKCIIEpUMEHTAJIbHBIC 337a4u 1o TemaMm "Metamiel" u "Hemeramnsl") B
COOTBETCTBUU C TPABWJIAMHU TEXHUKH OE30MMACHOCTH TIpH OOpaIleHuu ¢
BelIeCTBAMH U J1A0OpaTOPHBIM  O00OpYAOBaHHUEM; MPEICTABIAThH
pe3yNIbTaThl XUMUYECKOTO IKCIEPUMEHTa B (OpME 3alHCH YpPaBHCHHMA
COOTBETCTBYIOIIUX peakuuil U (OpMyJIUPOBATh BBHIBOJBI HA OCHOBE TUX
pe3yJbTaToB




IMO3UIUHU APYroro 4€JI0BCKaA,

OK 07.
ConeilicTBOBaThL
COXPaHEHHIO
OKpYKarolllen cpeibl,
pecypcocOepereHuIo,
NPUMEHSTh 3HAHUS
00 “3MeHeHuun
KIIUMAaTa, PUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
eficTBOBAaThH B
YpE3BBIYANHBIX
CUTYaIUAX

B 001acTHAK0710TrHY€CKOr0 BOCIUTAHUSA:

- c(OpMHPOBAHHOCTH IKOJIOTUYECKOM
KYyJbTYpbl, IMOHUMAHHUC BJIUAHUA COLUAJIBHO-
SKOHOMHYECKUX IPOIECCOB HA  COCTOSIHHE
MPUPOJHON M COIMATBHOW CpPEllbl, OCO3HAHUE
rJ100aTbHOTO Xapakrepa IKOJIOTUIECKUX
npo0Jem;

- IJJAHUPOBAHUE U OCYILIECTBICHUE JCUCTBUN B
OKPY’KaloIlleW cpefie Ha OCHOBE 3HAHMS LieJed
YCTOMUYMBOIO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEINPHUITUE JCUCTBUM, NPUHOCSIIHMX
BpEJ OKpYXkKarolen cpere;

- YMEHHME MPOTHO3MPOBATH HEOIATONPHUATHHIE
AKOJIOTHYECKHE MOCJIECTBUS
MPEANPUHUMAEMBIX JIEVCTBUM, MPEIOTBpPAIIATh
nX;

- pacupenue OITbITa
AKOJIOTMYECKOW HAIPaBJIEHHOCTH;
- OBJIaJICHUE HaBBIKAMH Y4eOHO-
MCCIIEIOBATENIbCKOM, MPOEKTHON U COIMAJIbHOM
JEATEIbHOCTH;

JACATCIIBHOCTH

- chopMHupoBaTh MPEACTABICHUS: O XHUMHUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAY4YHO! KapTHHBI MHUpPA, POJIY XUMHH B IIO3HAHUU SIBJICHUN
npuposl, B (OPMHUPOBAHUM MBIIUICHUS M KYyJIbTYPhl JIMYHOCTH, €€
(GYHKIMOHAIBHOM  TIPaMOTHOCTH,  HEOOXOAMMOW  JUii  peLIeHHs
NPAaKTUYECKUX 3aJad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJIHON CpENE;

- yMeTh COONIOJAaTh TMpaBWia OSKOJOTHYECKH  LEIeco00pa3zHOro
NOBEJICHUST B OBITY U TPYAOBOM [EATEIBHOCTH B LEISIX COXPaHEHUs
CBOEr0 3J0pOBbS M OKPYKAWOIIEW NIPUPOAHOW CpElbl; YYHUTHIBATH
OIACHOCTb BO3JICHCTBUS HA JKUBBIE OPraHU3MBI OIIPEIEICHHBIX BELIECTB,
IIOHUMas CMBICII ITOKa3aTCJIs1 HpCIICJII:HOﬁ IIOHyCTI/IMOI\/JI KOHLCHTpAUun




2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJIbHOM IV CIUILIAHBI

«XHUMUSA»

2.1. O0beM JUCHUILIMHBI U BUbI y4eOHOH padoThI

O0BeM yueOHOUN TUCIUTUIMHBI

Bcero AKaJCMHUYCCKHUX 4aCOB

OO6mas TpyI0€MKOCTh Y4eOHOMN TUCITUTUITHHBI 154
B TOM YHCJIE
Bo B3auMopeiicTBuY ¢ penoaBaTenemM 154
B TOM YHCIIE
JIEKINH, YPOKH 74
MPAKTUYECKUE 3AHATUSA 74
CamocrosTenpHas paboTa 00yJaronuxcst 0
ITpomesxyTouHas arrectanus (3K3aMeH) 6
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2.2. TeMaTn4yecKMid IJIAH U COAEPKAHME TUCUUIINMHBI

KonunuectBo B ToMm uncne
aKaJIeMUYECKUX
Howmep HanmenoBanue 4acoB BO dopmupyemble
Coneprxanue yueOHOro MaTepuaa . CP
ypoka paszena, TEMbI B3auMmogencrteuu | JI, YP 113 KOMIIETEHLIUU
c
MperoiaBaTesieM
Pazgen 1. OcHOBBI CTPOEHUS BelleCTBA
1-2 | Ctpoenue aToMOB CoBpeMeHHast MOJIeIb CTPOEHHUS aToMa. 2 2
XUMHYECKHUX CHUMBOJIHYECKUIN S3bIK XUMHUH. XUMAYECKUN
AJIEMEHTOB M MPUPOJA | DJIEMEHT. DJIEKTPOHHAs! KOH(UTypalus aToma.
XUMHUYECKOHN CBSI3H Knaccudukanus XumMudeckux 31eMeHToB (s-, p-,
3-4 | CtpoeHue aToMOB d-anemeHTbI). BaneHTHBIE AIEKTPOHBI. 2 2
XUMHYECKHUX BanenTtHocTh. DnekTpoHHas NpUpoa
SJIEMEHTOB M IPUPOJIA | XUMHUYECKOH CBA3U. DIEKTPOOTPULIATEIBHOCTb.
XUMHUYECKOHN CBS3H Buasl xuMudeckoil cBs3u (KoBaJleHTHas,
MOHHAs1, METAIUTMYECKasl, BOJIOPOIHAS) U
crnoco0bl ee 00pa3oBaHusl.
5-6 | [lpakTHueckoe Pemenue 3alaHui Ha UCIIOJIb30BaHUE 2 2
3aHsTHe Nel. XUMHUYECKOH CHUMBOJIMKHI U Ha3BaHUU
«Pemenue 3agau» COECIMHEHU I o HOMEHKJIAType OK 01
MEXJIYHAPOJAHOTO COI03a TEOPETUYECKOH U
MPUKIATHON XVMHW W TPUBUAIBHBIX Ha3BaHUU
JUIE  COCTaBJICHMS  XMMHUYECKUX  (hopmyn
JIBYXaTOMHBIX COCIMHEHU I (oxcumaos,
Cynb(pUIOB, THUAPUIOB M T.OL.) U JPYTUX
HEOPTaHWYECKUX  COCAWHEHWH  OTAEIhHBIX
KJIaCCOB.

[IpakTrueckue 3a1aHusl Ha YCTAHOBJICHUE CBSA3U
MEK1y CTPOEHUEM aTOMOB XUMUYECKUX
3JIEMEHTOB M IEPUOANYECKUM U3MEHEHUEM
CBOWCTB XMMHUUYECKHUX DJIIEMEHTOB U UX
COEIMHEHMI B COOTBETCTBHH C MOJOKEHUEM
[lepronueckoi CUCTEMBI.
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7-8

[leproanueckuii 3aK0H
u tabauua J[.1.
Menneneena

9-10

[lepuoauueckuii 3aKoH
u Tadymna J1.1.
Meunpeneena

[lepuoanueckas cucteMa XMMHUYECKUX
anemenToB .M. MenneneeBa. ®u3ndecKuii
cmbici Ilepuoanueckoro 3akona /I.1.
MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI
CBOMCTB XUMUYECKHX DJIEMEHTOB, 00pa3yeMbIX
WMH TIPOCTBIX U CIIOKHBIX BEIIECTB B
COOTBETCTBUH C MOJIOKCHUEM XUMHUYSCKOIO
aneMeHTa B [lepuoguueckoii cucreme.
MupoB033peHUYECKOE U HAyYHOE 3HAYCHUE
ITepuonuueckoro 3akona /I.11. Menaeneena.
[Ipornosst .M. MenneneeBa. OTKpbITHE HOBBIX
XHMHYECKHUX 3JICMEHTOB.

Perrenue nmpakTuKo-OpuEeHTUPOBAHHBIX
TEOPETUUECKHUX 3a/IaHUH Ha XapaKTepU3aLUIO
XHMHYECKUX 3JIEMEHTOB «MeTaiinuecKue /
HEeMeTaJNIMYSCKHUE CBOMCTBA,
AIEKTPOOTPHUIATEIHBHOCTh XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C MX 3JIEKTPOHHBIM
CTPOCHUEM U TOJ0KEHUEM B MIEPUOTUIECCKOI
CHCTEME XMMHYECKHUX sneMeHToB JI. M.
Menpenaeenay.

OK 01
OK 02

Pa3gen

2. XumMuyeckne peakinumn

11-12

TuIel XUMHUYECKUX
peaxkuuii

Knaccudukanms v TUIIBI XUMHUYECKUX PEAKITUH C
y4aCTUEM HEOPTraHUYECKUX BEILIECTB.
CocraBieHre ypaBHEHUN peaKIMid COETUHEHUS,
pa3noKeHusl, 3aMeNIeHus, OOMeHa, B T.4.
peaKkuurii ropeHus, OKUCIEHUA-BOCCTAHOBIICHHUS.
YpaBHEHUSI OKUCIIEHUSI-BOCCTAHOBIICHUS.
Crenenn okucieHus. OKUCIUTENb U
BoccTaHOBUTENL. COCTaBIEHUE U YpPAaBHUBAHUE
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
METOJIOM 3JIEKTPOHHOTO OanaHca.
OKuCIUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIUU B
MPUPOAE, TPOU3BOJICTBEHHBIX IIPOLIECCAX U
YKU3HEEATEIIbHOCTH OPraHU3MOB.

OK 01
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13-14

IIpakTH4eckoe
3ansaTue Ne2.
«THUIIBI XUMHUYECKHUX
peakuuii»

CocraBiieHne ypaBHEHUHN peakliMii COeIMHEHUS,
pa3oKeHus, 3aMellleHrs, OOMeHa. Y paBHEHUS
peaxkuuii TopeHus, HOHHOTO OOMEHa, OKUCIICHHUSI-
BOCCTaHOBJIEHUs. PacueT Konnm4ecTBEHHBIX
XapaKTEPUCTHK UCXOJHBIX BELUIECTB U IIPOJYKTOB
peakuuu. Pacuer Komm4yecTBEHHBIX
XapaKTEPUCTHUK MPOAYKTA pEaKLIMH COEINHEHUS,
€CJIM OJIHO U3 BEIIECTB JaHO B U30BITKE U/UITU
COJIEPKUT IpuMecu. Pacuer maccoBoil uiun
00BEMHOM JJOJU BBIX0/1a MPOAYKTA PEAKIIHH
COEIMHEHUS OT TEOPETHUUECKH BO3MOXKHOTO.
Pacuer 00beMHBIX OTHOIICHUH Ta30B. Pacuet
Macchl (00BbEM, KOJTMYECTBO BEIIECTBA) MPOAYKTA
peaKkLuu, eclii OJHO U3 BEIIECTB JIaHO B BUJIE
pacTBOpa € ONMPEAEIEHHOW MacCOBOM J0JIEH
PacTBOPEHHOT'O BEIIECTBA.

15-16 | IlpakTuyeckoe YpaBHEHHUsI OKUCIICHUSI-BOCCTAHOBIICHHUS.
3ansiTue Ne3. Crenenp okucinenus. OKUCINUTEND U
«THUIBl XUMUYECKUX BOCCTaHOBUTENb. OKUCIUTENHHO-
peaxmii» BOCCTAHOBUTEJIbHBIE PEAKLIUHU B IPHPOJIE,

MIPOU3BOJICTBEHHBIX IPOIIeccax U
KHU3HEIeATeIbHOCTH OPraHU3MOB.
OKHUCINTENFHO-BOCCTAHOBUTEILHBIN TTOTEHIIAAT
cpeabl. CocTaBieHNe U ypaBHUBAHUE
OKHCITUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
METOIOM 3JIEKTPOHHOTO OanaHca. Tunudnele
HEOPTaHUYECKNE OKUCITUTENN U
BOCCTAHOBUTEINN. DJIEKTPOJIU3 PACTBOPOB U
pacIuIaBoB COJICH.

17-18 | DnexTponutuyeckas Teopust 2MEKTPOIUTHUECKOMN TUCCOLMALINN. OK 01
JIVICCOTIHAITUS 1 Peakniuu nonnoro oomena. CocraBiieHue
MOHHBIA OOMEH peakiuii HFOHHOTro 0OMeHa IMyTeM COCTaBIICHUS

19-20 | DnexTponuTHUecKas UX MOJIHBIX U COKPAILEHHBIX HOHHBIX

IIUCCOLAALINAA U
WOHHBIA 0OMEH

ypaBHeHUN. ['naponus coneil. 3HaueHue
THAPOIN3a B OMOJIOTMYECKUX OOMEHHBIX

13



npoueccax. [Ipumenenue rugpoinsa B
MIPOMBIIIIIEHHOCTH.

21-22 | J/labopamopnasn UccnenoBanue cpeibl pacTBOPOB COJIEH,
paooma Nel. 00pa30BaHHBIX CUJIBHBIMU U CJIA0BIMU
«Peakuuu ruponusza» | IPOTOJIUTAMH, U UX PEaKLUi C pacCTBOpaMuU

1ieno4yu u kapOonara Hatpus. CocraBieHue
peaKkuuii ruIposIn3a COoJIen.

23-24 | KonrpoabHas pa6ora
Nel

Pa3nes 3. CTpoeHue M CBOIiCTBA HEOPraHUYeCKUX BellecTB

25-26 | Kimaccudukanms, [Ipeamer HEOPraHUYeCKOU XUMUH.
HOMEHKJIaTypa U Knaccuukanuss HEOPraHMYECKHX  BELIECTB.
CTpOEHUE IIpocteie u cnoxHble BemecTBa. OCHOBHBIE
HEOPraHUYECKUX KJIaCChl CIIOKHBIX BELIECTB (okcuppl,
BEIIIECTB TMJIPOKCUABI, KHUCIOTBI, coiu). B3aumocs3pb

HEOpPraHUYECKUX BEIIIECTB. ArperaTHble

cocTosiHMS  BemecTBa. Kpucraumueckue

amop¢Hble BelecTBa. THUIBI KPUCTAIUIMUECKUX

pemeTok (aToMHas, MOJEKYJspHasi, HOHHasl,

MeTaJlIn4eckasi). 3aBUCHUMOCTh  (PU3MYECKHX

CBOMCTB BEIECTBA OT THUIIA KPUCTAIUIMUECKOMN

PELIEeTKH. 3aBUCUMOCTh XUMHAYECKOH OK 01
aKTUBHOCTH BELIECTB OT BUAAa XMMUYECKOH CBSI3U

U THUNA KPUCTAUIMYECKOW pemeTku. lIpuanubl OK 02
MHOTr000pa3usi BeIEeCTB.

27-28 | IlpakTUyeckoe Homenknarypa HEOpraHmuecKkux BeIlecTB:
3aHsTHe Ned. Ha3BaHME BELIECTBA UCXOJS U3 UX XUMUYECKON
«Knaccudukarnmusi, (hOpMYJTBI UJTH COCTABICHUE XUMHYECKOM
HOMEHKJIaTypa (bopMyIIbI HCXO/I U3 Ha3BaHUS BEILECTBA 110
CTPOCHHE mexayHapoanoit (MIOITAK) wiu TpuBnanbHoM
HEOpraHMYEeCKUX HOMEHKJIATYypE.

BEILIECTB) Pemenne NPAKTUYECKUX 3a1aHAMN 1o

29-30 | IlpakTHyeckoe KJIacCU(pUKALUKM, HOMEHKIATYpE U XUMHUYECKUM
3aHsiTHE NeS. dhopmynam HEOPTaHUYECKUX BEIIESCTB
«Knaccuduxanus, Pa3IUYHBIX KJIAcCOB (YrapHbIi Ta3, YrIeKUCIbINA
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HOMEHKJIaTypa 1
CTPOEHHUE
HEOPraHUYECKUX
BEILIECTBY

ras, aMMHAK, TalleHas W3BECTb, HeraueHas
U3BECTb, MUTHEBAsI COJA U JIPYTHX): Ha3bIBaTh U
COCTaBIATh (HOPMYJIBI XUMHYECKHX BEIIECTB,
ONpeNEeNATh NPUHAAJIEKHOCTD K KJIaccy.
HcTounnku XuMu4eckoi nHpopMaIum (CpeIcTB
MaccoBoi uHpopmanuu, cetb UHTepHeT U
npyrue). [Touck napopManuy No Ha3BAHUSIM,
UIeHTHQHUKATOPaM, CTPYKTYPHBIM (OpMYyJIaM.

31-32 | OU3NKO-XMMHUYECKHE Mertamnel. O6uye pu3nyeckre 1 XMMUIECKHe
CBOMCTBa cBoiicTBa MeTaiioB. CriocoObI MOTyYEeHHUS.
HEOPTaHUYECKUX 3HaueHUE METAJUIOB U HEMETAIUIOB B IPUPOJIC U
BEIIECTB YKU3HEICITCIIbHOCTH YeJIOBEKa M OPTaHU3MOB.

Koppo3us MeTayioB: BUIBI KOPPO3HH, CIIOCOOBI
3aIUTHl METAJUIOB OT KOPPO3HHU.

33-34 | ®U3UKO-XUMHUUYECKHUE Hemeramnbl. O0mue pu3ndeckue 1 XUMHICCKUE
CBOMCTBaA CBOMCTBA HEMETAJJIOB. THUIIMYHEIC CBOMCTBA
HEOPraHUYECKUX metamuioB [Y— YII rpynn. Knaccudukanus n
BEILIECTB HOMEHKJIATypa COCTUHESHUI HEMETaJIIOB.

KpyroBopoTsl OMOTEHHBIX JIECMEHTOB B
MIPHUPOJIE.

35-36 | OU3HKO-XUMHUYECKUE XUMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
CBOMCTBA HEOPTaHMYECKUX BEIIeCTB (OKCHJIOB,
HEOPraHUYECKUX THIPOKCHUIOB, KUCIIOT, COJIEH U Jp.).

BEILIECTB 3aKOHOMEPHOCTH B I3MEHEHHUH CBOHCTB
MIPOCTHIX BEIIECTB, BOJAOPOIHBIX COSAMHEHHUIA,
BBICIIINX OKCHJIOB M THIPOKCHUJIOB.

37-38 | [IpakTnyeckoe CocraBiieHne ypaBHEHUH XMMHYECKHX PEAKIIHI
3ansTue Ne6. c y4acTHEM TPOCTBIX u CIIOMHBIX
«DU3UKO-XUMUYECKHE | HEOPTraHMYECKUX  BEIIeCTB:  METauIOB U
CBOMCTBA HEMETAJUIOB; OKCHJIOB METAJJIOB, HEMETAIIOB M
HEOPTaHUYECKUX aM(pOTEepHBIX  DJIIEMEHTOB;  HEOPTaHMYECKUX
BEIISCTB» KHCJIOT, OCHOBaHMI u aM(pOTEepPHBIX

39-40 | [pakTHyeckoe THJIPOKCHUJIOB; HEOPraHMYeCKHX COJIeH,

sausaTHe Ne7.
«DPUBUKO-XUMHUYECKUE

XapaKTEepU3YIOIIHNX UX CBOMCTBA.
Pemenue npakTuKo-OpuEHTUPOBAHHBIX

OK 01
OK 02
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CBOMCTBA

TEOPETUYECKUX 3aJJaHUI HA CBOKCTBA, COCTAB,

HEOPraHMYeCKuX [OJTy4eHHe 1 0€30M1aCHOE UCII0JIb30BaHHE
BELIECTBY BOXHEUIINX HEOPTraHUYECKHUX BEILECTB B OBITY U
IIPAKTUYECKOH JIeATEIbHOCTH YEJIOBEKa.

41-42 | Jlabopamopnasn HccnenoBanne (HU3MYECKMX M XUMHYECKHX
paooma Ne2. CBOMCTB METaUIOB W HeMeTauioB. Pemenue
«CBoiicTBa METAVIOB M | DKCIIEPUMEHTAJIBHBIX  3a7ad [0  CBOMCTBaM
HEMETaJJIOBY XUMUYECKUM CBOMcTBaM METaJIOB u

HEMETAJIJIOB, 110 PACIO3HABAHUIO M TOJYYEHHIO
COEIMHEHUI METAJIJIOB U HEMETAJLIOB.

43-44 | TIpou3BOACTBO OO6mue npeacTaBaeHUs O TPOMBIIICHHBIX OK 01
HEOPraHUYECKHUX croco0ax MOJyYeHUsI XUMUYECKUX BEUIecTB (Ha OK 02
BEIIECTB. 3HAUCHHUE U IpUMepe IPOU3BOJICTBA aMMHaKa, CEPHOM
IPUMEHEHHUE B OBITY U | KMCIIOTHI). UepHas U LIBETHAs METAJLTypIHUsl.

Ha NPOU3BOICTBE [IpakTHyeckoe NPUMEHEHUE IEKTPOIIU3a JUIs
[IOJIy4YEHUS IIEJIOYHBIX, 11€JI0YHO3EMENIbHBIX
METaJUIOB U amoMUHUsA. CTEKIIO U CHIIMKATHAs
MIPOMBIIITIEHHOCTH. [Ipobiaema oTXon0B 1
MOOOYHBIX MTPOJTYKTOB.

45-46 | lIpakTHYecKoe Pemenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUI
3aHsTHE Ne8. 0 POJIM HEOPTAaHUYECKOW XMMHH B Pa3BUTHUU
«IIpousBonacTBo MEIUIMHBI U KyJIUHApUHU, CO3/IaHUU HOBBIX
HEOPraHUYECKUX MaTepHaoB (B CTPOUTENBCTBE U AP. OTPACIAX
BEIIECTB. 3HAUEHUE U MIPOMBIIIIJIEHHOCTH ), HOBBIX UICTOYHUKOB 3HEPTUU
npUMeHeHue B ObITy U | (aJbTepHATUBHBIE UCTOYHUKU YHEPTUH) B
Ha MPOU3BOJCTBE pelieHny mpooyieM IKOJIOTUYECKOM,

HHEPreTUYECKOi U MHUIEBOH OE30MaCHOCTH.

47-48 | KouTpoJsbHas padora
Ne2

Pa3nes 4. CTpoeHue M CBOIiCTBa OPraHNyecKMX BelllecTB

49-50 | Knaccudukanus, IlosiBneHMe u pa3BUTHE OPraHUYECKON XUMHUH
CTPOCHUE U Kak Hayku. [Ipenmer oprannueckoi XuMuu.
HOMEHKJIaTypa Mecro 1 3HaueHUE OPraHU4EeCKOM XUMHUH B OK 01

OpTraHU4YC€CKUX BCIICCTB

CUCTEME €CCTCCTBCHHBIX HAYK.

XHUMHUYECKOE CTPOCHUC KakK TMOPAA0K
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COCIMHEHHUS] aTOMOB B MOJIEKYJIE COIJIACHO HX
BaJIeHTHOCTU. (OCHOBHBIE IMOJIOKEHUSI TEOpUU
XUMHUYECKOTO CTpOCHUS OpraHUYECKUX
coequHennii  A.M. bytnepoBa. VYriepoaHblid
CKEJIET OpPraHW4YeCKOM MOJIEKYJbl. 3aBUCUMOCTh
CBOMCTB BELIECTB OT XUMHUYECKOIO CTPOCHHS
MoJieKyJl. U3omepust u u3oMephl.

[TonsTue o pyHKIIMOHATBHOM rpymie. Pagukat.
[TpuHIHIB! KIaccuPUKAITIT OPraHUIECKIX
coequHeHN. MexnyHapoaHas HOMEHKIATypa U
MIPUHIUIIEI HOMEHKJIATYPhl OPTaHUYECKUX
coequHenuil. [TonsTie 06 a3oTcomepkanmx
COCIMHECHUSIX, OMOJIOTMYECKH aKTUBHBIX
BellecTBax (yriieBojax, xkupax, Oenkax u zip.),
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUAX (MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO).

51-52 | lIpakTHyeckoe Homenknarypa opraHMueckux COeqMHEHUH
3aHsTHE Ne9. OTJENbHBIX KJIACCOB (HACBILICHHBIE,
«Knaccuduxarnus, HEHACBILICHHbIE U APOMATUYECKUE
CTPOEHHE U YTJIEBOOPO/IbI, CHUPTHI, (PEHOIBI, aTbIETUIBI,
HOMEHKJIaTypa KETOHBI, KapOOHOBBIE KUCIIOTHI U Ap.)
OpraHMYECKHUX CocraBiieHHE TIOJIHBIX U COKPAILIEHHBIX
BEIIECTBY CTPYKTYPHBIX ()OpPMYJI OPraHUUECKUX BEIIECTB

OTJIENbHBIX KJIACCOB, UCIIONIb3Ysl UX HA3BAHUSA 110
CUCTEMaTUYECKON HOMEHKJIaType. PacueTsl
npocTteiiel (opMysbl OPraHUIeCcKOM
MOJIEKYJIbI, HCXO/I U3 3JIEMEHTHOTO COCTaBa (B
%).

53-54 | CpoiicTBa OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX OK 01
OpraHMYECKHUX COEIMHEHUI OT/IENbHBIX KIaccoB (0COOEHHOCTH OK 02
COETMHEHU N KJ1acCU(UKALUM U HOMEHKJIATypbl BHYTpHU

55-56 | CgoiictBa KJIacca; TOMOJIOTHYECKHH psijl v 001as
OpraHUYECKUX dhopmyna; uzomepus; puznueckre CBOMCTBA;

COCIMHEHNH XUMHYECKHUE CBOMCTBA; CIIOCOOBI IMOTYICHHUS):

57-58 | CsoiicTBa — TpenenbHbIE  YIIAEBOAOPOABI (aJKaHBl M

17



OpPraHUYeCKUX UKJIOANKaHbl). ['opeHue MeTraHa Kak OJWH U3
COCIMHCHUH OCHOBHBIX MCTOYHHKOB Tera B

59-60 | CroiicTBa OPOMBIIICHHOCTH U OBITY. CaoiicTBa
OpPTraHMYECKHUX IPUPOJHBIX  YIVIEBOJOPOIOB, HAXOXJIEHHE B
COCIMHEHUI MPUPOJIE U IPUMEHEHHE alIKaHOB;

61-62 | CsoiicTBa — HemnpeaebHbIe (ATKSHBI, ATKWUHBI U
OPraHUYECKUX aJIKaJUCHbI) U ApOMATHYECKUE YTIIEBOIOPOIBI.
COeMHEHUI I'openue anerniieHa Kak HICTOUHUK

BBICOKOTEMIIEPATYPHOT'O TUNIAMEHHU JJIsl CBAPKU U
PE3KH METAJJIOB.

63-64 | [IpakTHYeckoe Pemrenue nenouek npeBpanieHuid Ha
3anaTue Nelo. TEHETUYECKYIO CBSA3b MEXKIY KIacCaMHu
«CBoiicTBa OpPraHUYECKUX COCIMHEHHUN C COCTaBICHUEM
OpPTraHHYECKHUX Ha3BaHWH OPraHUYECKUX COCTUHEHUH MO
COCTMHEHUI» TPUBHAIIBHON WJIM MEXyHAPOIHON

CHCTeMaTH4YeCcKOil HoMeHKIaType. Penenue
pacyeTHBIX 334 110 YPaBHEHUSIM PEaKIIHid C
y4aCTHEM OpPraHHMYECKUX BEIIECTB.

65-66 | Jlabopamopnasn [Tosrydenue sTrIIeHa W3 ATaHONIA B 1abopaTropun
padoma Ne3. Y U3y4eHHUe ero PU3NYeCcCKuX U XUMHUECKUX
«[Tomyuenne stunieHa u | cBoiicTB. CocTaBlieHUE PEaKIHii TPUCOCTUHEHUS
U3y4EHHE €ro CBOMCTB» | M OKUCIIEHUS Ha IpUMepe 3TujeHa. Pemenue

pacyeTHBIX 3aja4d C UCTIOJIH30BAHNUEM TNIOTHOCTH
ra30B [0 BOJIOPOJLY U BO3AYXY.

67-68 | Oprannyeckue buooprannueckue coequnenus. [Ipumenenue n OK 01
BEIIIECTBA B Ouosorndeckas posb yriieBogoB. OKHCICHHE OK 02
KHU3HEIEeATEILHOCTH YTJIEBOIOB — UCTOYHUK SHEPTUHU )KUBBIX
YeNoBeKa. opranu3MoB. O0acT NPUMEHEHHUS
[TpousBocTBO U aMMHOKUCIOT. [IpeBpaiienus 6enKoB MUIIH B
pUMEHEHNE opranusme. buonornueckue GpyHkunn 6EIKOB.
OpraHu4eckux BemecTs | buonornueckue GpyHKuu xupoB. Poib
B IIPOMBIIIJICHHOCTH OpPTaHUYECKOW XMMHHU B PEHICHUH POOIEeM

69-70 | Oprannyeckue nuIeBoi 6e3zonacHocT. HykinenHoBbIe
BEIIICCTBA B KHCJIOTHL: COCTaB U cTpoeHue. CTpoeHue
KHU3HEIEATEIILHOCTH HYyKJIeoTUA0B. COCTaB HYKJICHHOBBIX KHCIOT
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yeJIOBEKa.
[IpousBoACTBO U
MIPUMEHEHUE
OpPraHWYECKUX BEIIECTB
B [IPOMBIIIJIEHHOCTH

(IHK, PHK). Ponp HyKJI€MHOBBIX KUCIIOT B
KHU3HECSATSIbHOCTH OPTraHU3MOB.

71-72 | Opranuveckue [Tpon3BOACTBO OPraHUYECKUX BEIICCTB:
BEIIIECTBA B MIPOU3BOJICTBO METAHOIIA, TepepaboTka HedTH.
AKHU3HEEATEIbHOCTH [TonuaTHiIEeH Kak KPYMHOTOHHAXHBIM MPOAYKT
YeNoBeKa. XHUMHAYECKOTO IPOU3BOACTBA. [I[pumenenne
[TpousBoncTBO U sTuieHa. [Ipou3BOCTBO U MPUMEHEHHE KayuyKa
pUMEHEeHHE 1 pe3uHbl. CHHTETHYECKHE W UCKYCCTBEHHBIE
OpPraHMYECKHX BEIIECTB | BOJIOKHA, UX CTPOCHHUE, cBOicTBa. [IpakTuueckoe
B IIPOMBIIIJICHHOCTH MCIIOJIb30BaHUE BOJOKOH. CHHTETHYECKHE

IUIEHKU: U30JIALUS JUIsl TPOBOJIOB, MEMOpaHbI
IUIsL OTIPECHEHUS BOJIbI, 3AIIUTHBIC IIJICHKH IS
aBTOMOOWJIEH, MJIACTBIPU, XUPYPTUUECKHE
NoBA3KHA. HOBBIE TEXHOIOTMHU JAJIBHEUIIIETO
COBEPILLIEHCTBOBAHMS ITOJIMMEPHBIX MaTEPUAIOB.
Ponb opranndeckoil XMMHUH B peIIEHUU podieM
HHEpPreTU4ecKoil 6€30MacHOCTH, B pa3BUTHH
MEIUINHBI, CO3JJaHUH HOBBIX MaTepHajoB,
HOBBIX HCTOYHHUKOB 3HEPIUH (IbTEPHATUBHBIC
VCTOYHUKHU YHEPTHH).

73-74 | IlpakTH4eckoe Pemenne npakTuko-OpuEHTUPOBAHHBIX 3a1aHUN
3ansaTHe Nell. 10 COCTABJICHUIO XUMHYECKUX PEaKIUH,
«Opranuueckue OTpaKAIOIINUX XUMHUYECKYIO aKTUBHOCTh
BEIIIECTBA B OpPTaHUYECKUX COCTUHEHUH B pa3IMYHBIX Cpeaax
KHU3HEIEeATEILHOCTH (IpUPOIHBIX, OMOTOTUYECKUX, TEXHOT€HHBIX ).
YeoBeKa.

IIpousBoACTBO U
pUMEHEeHHE
OpPraHUYECKUX BEIECTB
B IIPOMBIIIJIEHHOCTH»
75-76 | KonrpoabHasi padora

Ne3
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Pa3nes 5. Kunernueckue U TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKHX peaKIui

77-78 | Kunernueckue Xumunyeckue peakuuu. Knaccuduxanms 2 2
3aKOHOMEPHOCTH XUMHUYCCKUX peaKHHﬁI 110 (baBOBOMy COCTaBy
IPOTEKAHHS (TOMOTE€HHBIC U TETEPOTCHHBIE), IO
XUMUUECKHX peakiuii | HCHOIb30BAHUIO KaTaIH3aTopa (KaTanuTU4YecKue
1 HekaTanutuyeckue). CKOpocTh peakiuu, ee
3aBHCUMOCTH OT Pa3IHUHBIX (PAKTOPOB: MPUPOIBI
pearupyomux BemecTs, KOHICHTPAIul
pearupyromux BeUIecTB, TEMIEPaTypsl (TIPaBHIIO
Bant-T'odda), miomaam peakiimoHHOU
MOBEPXHOCTH, HAJIMYUS KaTtaiau3aropa. Poib
KaTaJnu3aToOpOB B MPUPOJIE U MPOMBIIITICHHOM OK 01
MIPOU3BOJICTBE. DHEPTHUS aKTHBALINH.
AKTUBHUpOBaHHBIN KoMIUIeKce. Katanuzatopsl u OK 02
Katanus. Pois kaTanu3aTopoB B pUpoIE U
MIPOMBIIIJICHHOM ITPOU3BOICTBE.
79-80 | Jlabopamopnasn HccnenoBanue 3aBUCMMOCTH CKOPOCTH pEaKLIUU 2
paboma Ne4. oT KoHIIeHTparmu. OnpeeeHrne KOHCTaHThI
«Ormpenenenue CKOPOCTH peaKIy rpa)uaeckuM METOIOM.
3aBHCUMOCTH CKOPOCTH
peaxuu ot
KOHIIEHTPAIIUU
pearupyromumx
BEIIECTBY
81-82 | TepmoauHaMuveckue Knaccuukanus XuMH4ecKuX peakiuii: mo 2 2 OK 01
3aKOHOMEPHOCTH TeroBOMY 3D PeKTy (IK30TepMUIECKHUE, OK 02
IPOTEKaHUS SH/IOTEPMHUYECKUE), IO OOPATUMOCTH
XUMHUYECKHX peakiuuil. | (oOpatumble U HeoOpaTuMble). TeroBbie
PaBHoBecue 3¢ HEKTh XUMUYECKUX PEAKIIUH.

XUMUYECKHUX PeaKIni

Tepmoxumuueckue ypaBHeHusi. OOpaTUMOCTh
peakuuil. XMMHUYECKOE PaBHOBECHUE U €TI0
CMeIlleHUe 0] IEUCTBUEM PA3IUYHBIX (aKTOPOB
(KOHILIEHTpAalMsl peareHTOB WIN IPOAYKTOB
peakiuy, AaBjIeHHUE, TEMIIEpaTypa) A CO3JaHUs
ONTUMAJIbHBIX YCIOBUN IPOTEKAHUS
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XUMHUYCCKUX MMPOLCCCOB.

83-84 | IlpakTu4eckoe MpuHumn Nelllatense. BavaHme pasnnyHbIx
3aHsTHe Nel2. $GaKTOpOB Ha U3MEHEHUE PAaBHOBECUS XMMUYECKMX
«TepMOAMHAMUYECKHE | PEaKUMiA. 3aKOH AeiCTBYIOWMX MAcC U KOHCTaHTa
3aKOHOMEPHOCTH XMMMWYECKOTO paBHOBECHA. PacueTbl paBHOBECHbIX
IPOTEKAHUs KOHLEHTPALMI PearmpyoLLmx BELLECTB U NPOAYKTOB
XMMHYECKHX PEaKiyii. | PeaKuuil. PacueTbl TennoBoro spexTa peakumm.
PaBHoOBecHe PelleHue NPaKTUKO-OPUEHTUPOBAHHbIX 334aHUI Ha
XNMHYECKUX Peakiuil» | NPUMeHeHue npuHuuna fle-llatense ans
HAXOXXAEHWA HAaNPaBEHWA CMEeLLeHUA PaBHOBECUS
XMMMWYECKOM peaKkLmm 1 aHanus GpakTopos,
BANAKOLWMNX Ha cCMelleHne XMMNYeCKOoro pasHoBecusa.
85-86 | Jlabopamopnasn HccnenoBanue BAMSIHUSA U3MEHEHUS
padoma NeS. KOHLEHTPALUU BEIIECTB, PEAKIUU CPEAbl U
«M3yueHne BIUSHUS TEMIIEPaTyphbl HAa CMEIIEHHE XUMHYECKOTO
pa3nuuHbIX akTopoB | paBHOBecHs. CpaBHEHHE TOJTYYCHHBIX
Ha CMEIICHUE Pe3yIbTATOB C TEOPETUUECKH TPOTHOZUPYEMBIMHU
XUMHUYECKOTO Ha ocHoBe npuHIMna Jlelllatense.
paBHOBECHS
87-88 | KonrpoanHasi padoTa
Ned
Paznen 6. lucnepcHble cucreMsl
89-90 | HucnepcHsble cuctembl | JlucnepcHble cuctemsl. KosmougHble CHCTEMBI. OK 01
U GaKTOPHI UX Hctunaubie pacTBOpbl. PacTBopenune kak Gpu3uKo- OK 02
YCTOWUYUBOCTHU XxuMudeckuii  mponecc. PactBopbel.  CriocoObl OK 07

MIPUTOTOBIICHHSI  PacTBOPOB.  PacTBOpHMOCTS.
MaccoBast 70751 pPAacTBOPEHHOTO  BEIECTBA.
HpeHeHLHO JOMMYCTUMBIC KOHICHTpalMU H HUX
UCTOJb30BAaHUE B  OIEHKE  3KOJOIMYECKOH
6e3omacHoctd. Knaccudukanus AUCIEPCHBIX
cucreM 10 cocraBy. CTpoeHue u (QaKTOpbI
YCTOﬁqHBOCTH JAUCTICPCHBIX CHUCTEM.
PacnosnaBanue UCTUHHBIX pacTBOpOB,
KOJUIOMJHBIX PAacTBOPOB U TpyOOIMCIEPCHBIX
cucreM. Ctpoenne muuenisl. PaccenBanue cBeta
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MpH  TPOXOXKIECHUU CBETOBOTO IIydKa uepe3
ONTHYECKH HEOJHOponmHyi0 cpeay (dddekra
Tunpans).

91-92 | IIpakTH4Yeckoe Pemenue 3a1a4 Ha IPUTOTOBIICHUE PACTBOPOB. 2
3aHsTHe Nel3. Pemrenne npakTuKO-OpUEHTUPOBAHHBIX
«JlucriepcHbIe CUCTEMBI | PACUYETHBIX 3a/IaHUI Ha IUCTICPCHBIC CUCTEMBI,

U (aKTOPBI UX UCITIOJIb3yeMble B OBITOBOW U MPOU3BOACTBEHHON

YCTOWMYUBOCTHY JEeSTeTbHOCTH Y€JIOBEKa, C MO3UIIHIA
HKOJIOTUYECKOM O€30MacCHOCTH MOCIEICTBUI U
IPaMOTHBIX PEIICHHI TPOOIIeM, CBI3aHHBIX C
XUMHEH.

93-94 | Jlabopamopnasn [TpuroToBieHue pacTBOPOB 3aJAHHON 2 OK 01
paboma Ne6. (MOJSIpHOI) KOHILIEHTpALUH (C IPAKTUKO- OK 02
«[Ipurorosnenune OPHEHTHPOBAHHBIMH BOIPOCAMH ), OTIPE/ICTICHNE
pacTBOPOBY» Cpeibl BOJHBIX PACTBOPOB.

95-96 | Jlabopamopnasn [TpuroroBneHwe u U3y4eHUE CBOUCTB 2
paboma Nel. JMCTIEPCHBIX CUCTEM pa3HbIX BUJOB: CYCIIEH3UH,

«HccnenoBanue AMYIIBCUH, KOJUTOMTHOTO pacTBopa. CpaBHEHHE
JMCTIEPCHBIX CUCTEM» | CBOMCTB MCTUHHBIX U KOJUIOMIHBIX PaCTBOPOB,
BBISIBIICHHE OCHOBHBIX Pa3IMIUil MEXKTy HUMH.

97-98 | KonrpoabHasi paGora 2
Ne5

Pazgen 7. KauecTBeHHbIE peakiMu 00HAPYKeHUs] HEOPTAHMYECKHX H OPTraHMYeCKHX BelleCTB

99- | O6HapyxeHHe KadecTBeHHBIE XUMUYECKUE PEAKITUH, 2 OK 01
100 | HeopraHuueckux XapaKkTepHbIe 17151 OOHAPYKEHUS OK 02
KaTHOHOB U aHHOHOB HEOPTaHUYECKUX BEUIeCTB (KAaTHOHOB U
aHnoHoB). CocTaBlieHHE YpaBHEHHH peakuuit
oOHapyxeHus kaTHoHOB [-VI rpynn u aHnoHOB,
B T.4. B MOJIEKYJISIPHOI U HOHHOM (hopMmax.
Peakiuu oOHapyXeHUST HEOPTAHUIECKUX
BEIIIECTB B pealIbHBIX 00BEKTaX OKpy’Karomien
Cpenpl.
101- | Jlabopamopnasn IIpoBeneHne KaueCTBEHHBIX PEAKIIH, 2
102 | paboma Ne8. UCIOJIb3YEMBIX JJIsi OOHAPYKEHHsI KATHOHOB |
«AHaIUTHYCCKHUE rpynibl (Kanus, HaTpus, MarHusi, aMMoHus), 11
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peakuuu KaTuOHOB [—

rpymisl Ha npumepe 6apus, 111 rpymnmer —

VI rpynmy». cBuHIA, [V rpynmnbl — antoMuHus, V rpynmnsl —
xenesa (11 u II), VI rpynnsr — Hukens.
Onucanue HaOIIOIaeMBIX SIBJICHUNA U
COCTaBJICHHE XMMHYECKHX PEaKIil.
103- | IIpakTH4yeckoe KauecTBeHHBIE XMMHUYECKHE PEAKIIIH,
104 | 3ansaTHe Neld. XapaKkTepHbIE 7151 OOHAPYKEHUS OTACITBHBIX
«OO0HapyxeHue KJIACCOB OPraHUYECKUX COCTMHEHUI: (PEHOIOB,
OpPraHUYECKUX BEIIECTB | aJIbJCTHAOB, Kpaxmaja, yKCYCHON KUCIIOTHI,
OTJICIBHBIX KJIACCOB C aMUHOKHCIIOT U Ap. JleHaTyparnusi 6eKOB Ipu
UCTIOJIb30BaHUEM HarpeBaHWH, [IBETHBIC PEAKIIUU OEIIKOB.
KaueCTBEHHBIX CocraBiieHre Ka4eCTBEHHBIX peaKluit
peakumn» OOHapyKEHHsI OPTaHUYECKUX COSIMHEHHH OK 01
OTJICBbHBIX KJIACCOB. OK 02
105- | Jlabopamopnasn [IpoBeneHne KaueCTBEHHBIX PEAKIIHiA,
106 | paboma NeO. MCTIOJIB3YEMBIX JUIsl OOHAPY)KEHUST OPraHHYECKUX
«KauecTBeHHBIE BEIIECTB Pa3IMYHBIX KJIACCOB: (DEHOJIOB,
pEaKIy Ha OT/ACTbHBIE | aJbJETH/IOB, KpaxMala, YKCYCHOW KHCIIOTHI,
KJIACChl OPTAHWYECKUX | aMHHOKHUCIIOT, OeTkoB 1 ap. Onucanue
BEIIECTBY HaOII0/IaeMBIX SIBJICHHH U COCTABIICHHE
XUMHAYECKUX PEaKIUi U/UIIHA CXEM.
IIpodeccnoHAIbHO-OPHEHTHPOBAHHOE CO/IEP:KAHME
Pasnen 8. Xumusi B ObITY U NPOU3BOJACTBEHHOI 1eATEJIbHOCTH YeJI0BEKa
107- | IlpakTyeckoe Okonornyeckas 6e30MacHOCTb MMOCIEACTBUI OK 01
108 | 3amsTHe Nels5. OBITOBOW W TIPOM3BOJICTBCHHOH JICITEILHOCTH OK 02
«XuMHUs B OBITY H YeJIOBEKa, CBSI3aHHasl ¢ epepabOTKOM BEIIECTB; OK 04
MIPOM3BOJICTBEHHOM MOWCK W aHAJIN3 XUMHUYECKOW HHPOPMAIIUH 13 OK 07
JESITEIIbHOCTH Pa3TMYHBIX UCTOYHUKOB (Hay4Has U y4eOHO-
YeJIOBEKa HayYHas JIUTEPaTypa, CPEICTBA MACCOBOM
109- | IlpakTHyeckoe uHpopmanuu, cetb UuTepHeT U apyrue). Kelcer
110 | 3ansaTHe Nel6. (c yuetom Oymymieit mpodeccuoHanTbHON

«Xumus B OBITY U
MPOU3BOACTBEHHOMN
JeSITeIbHOCTH
YEJI0BEKa»

NesITeIbHOCTH) Ha aHATTU3 UH(POPMAIUHU O
IIPOU3BOJICTBEHHON JEATEIILHOCTH YEIIOBEKA,
CBSI3aHHOH C repepaboTKOM U MOTydeHnEeM
BELIECTB, 4 TAKXKE C IKOJIOTHYECKON
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|

| GezonacHoCTHIO.

Paznen 9. UccienoBanne u XMuMHUYeCKHI AaHAJIU3 00bEKTOB TeXHOC(hepPbI

111- | Jlabopamopnasn JlaGoparopHasi mocyia U XUMHUYECKHUE PEaKTHUBBIL. OK 01
112 | paboma NelO. OcHOBHBIE J1a0OpaTOPHBIEC ONIEPALIHH.
«OcHOBBI JlabopaTopHoe o6opynoBanue. TexHuka
nabopaTopHOM 0€30MMacHOCTH U TIpaBuIia Pa0OTHI (IOBEACHMS) B
MPAKTUKN» 1ab0paTopuu.
113- | IlpakTHyeckoe BelnonHeHne TUIIOBBIX PACYETOB 110 TEMATUKE
114 | 3ansTHe Nel7. SKCIIEPUMEHTA (BBIXOJ MPOAYKTA PEaKIINH,
«OCHOBBI Macca HaBeCKU, 00beM PaCTBOPHUTEIIA).
nabopaTopHoit OO0paboTka JaHHBIX, aHATU3 U OLIEHKA UX
MIPAKTHKH B JOCTOBEPHOCTH (BBIYHCIICHHE CPEIHETO
po(hecCHOHATBHBI X 3HAYEHUS IKCIEPUMEHTAIbHBIX JTaHHbBIX,
71a00paTOPUIX» norpemHoctH). [lpencrasienue pe3yiabTaToB
115- | IIpakTH4yeckoe SKCIIEPUMEHTa B pa3nuyHoii popme (Tabnuiia,
116 | 3ansTHe Nel8. rpaduk, OT4ET, JOKIA/, TPE3CHTALINSA).
«OCHOBBI
nabopaTtopHOit
MPAKTUKHU B
poeCCHOHABHBI X
71a00paTOPUIX )
117- | IIpakTH4eckoe
118 | 3ansaTHe Nel9.
«OCHOBBI
nabopaTopHOi
MIPAKTHKHU B
po(hecCHOHATBHBI X
71a60paTOPUIX)»
119- | Xumuueckuii ananus Ha3nauenue texundeckoit Boasl. TpeGoBaHus K OK 01
120 | TeXHUYECKOU BOMBI TEXHUYECKOH BOJIE IO IpyTaM OK 02
121- | Xumuueckuii aHAIH3 notpebnenus. KauecTBo TeXHUUECKOM BOJIBI OK 07
122 TEXHUYECKON BOIEI pa3HbIX BUAOB. XUMUYECKUI aHATU3 1
123- | Xumuueckuii aHAIH3 MIPOU3BOJICTBEHHBIN KOHTPOJb COCTaBa
124 | TeXHUYECKOU BOJBI TeXHUYECKOM BOJIbl. CYITHOCTh METO/IA

TUTPOBAHUS. AHalm3 TeXHU4YeCKOM BOABI HA
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KECTKOCTb U Apyrue nokasarenu. KucinorHocrs
U IIEeT0YHOCTh BoAbl. OnpeneneHue odmen u
CBOOOHOM I1IE€TI0YHOCTHU (KUCIOTHOCTH)
METOJIOM TUTpOoBaHUs.pH cpebl 1 MeTObI ee
onpeaeneHusi. JKecTKocTh BOJbI U METO/IbI €€
onpeaeneHus.CriocoObl BbIpaXKEHHs
KOHLIEHTPALlUU PacTBOPOB: MaccoBast 10JIs
PacTBOPEHHOTO BELIECTBA, MOJISIpHAS U
MOJIJIbHAS. KOHLIEHTpauu. TUTp pacTBopa.
Pemennie npakTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKHUX 3aJJaHUI Ha pacyeT
KOHIIEHTPAIUH 3arpsA3HSIONINX BEIIECTB U UX
CpaBHEHHUE C MPEEIIbHO 10IyCTUMBIMU
koHneHrpanusmu (I1J1K).

125- | Jlabopamopnasn Onpenenenre XJIOpUI-MOHOB METOAOM
126 | paboma Nell. apreHToMeTpuu ¢ (PUKCHPOBAHUEM KOHIIA

«Omnpenenenue TUTPOBaAHUSA 110 MeTo1y Mopa (ocaauTenbHoe

XJIOPUJIOB METOAOM TUTPOBAHUE).

TUTPOBAHHS B

TEXHHUECKOHN BOJIe»
127- | Xumuueckuii aHanms XUMHUYECKUI cocTaB aTMOC(EPHOro BO3IyXa, OK 01
128 | Bo3myxa BO31yxa paboueil 30HbI. BpenHsie BelecTBa u OK 02
129- | XuMuueckuii aHaIH3 MIPUMECH B BO3]TyX€ JKHUJIBIX TIOMCIICHHIA, B OK 07
130 | Bo3myxa BO3yXe paboueii 30HbI. HopMaTuBHBIE
131- | Xumu4deckuil aHaaus nokyMeHThl. [locimencTBus Bo3aencTBus
132 | Bo3ayxa BBICOKOW KOHIIEHTPAIIMH YTIIEKUCIIOTO ra3a Ha

OpraHu3M 4YesioBeka. Meponpusarus no
CHIKEHUIO YPOBHS 3arpsI3HEHHOCTH BO3yXa
HcclielyeMor KOMHAThL.I urneHnyeckast oneHka
CTEIICHM 3arps3HEHUs BO3/lyXa IOMELIEHUS Ha
OCHOBE COITOCTaBJICHUSI KOHIIEHTPALIMK THOKCHIA
yIjIepoa ¢ COOTBETCTBYIOLIUM I'MTMEHUYECKUM
HOpPMaTUBOM. Penienue npakTuko-
OPHEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHHUI HA
pacyeT KOJIMYECTBA BEIIECTBA, KOHLICHTPALUM
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BPEIHBIX PUMECEH B aTMOC(PEPHOM BO3IAYyXE U
BO3/yX€ MOMEIIICHUH.

133- | Jlabopamopnasn HccnenoBanue mpob Bo3ayxa paboyeii 30HEI.

134 | paboma Nel?2. Omnpenenenue coliepkaHus yriIeKUCIOoro ra3a B
«Ompenenenue BO3/yX€ OMEIIEHUS IKCIIPECC-METOAOM.
coJlepKaHus
YIIJIEKHUCIIOTO Ta3a B
BO3/IyX€ MOMEIICHUS
HKCIPECC-METOZIOM)

135- | Xumuueckuii ananms Knaccugukanus MmarepuanoB, HCIOIb3YEMbIX B OK 01

136 | mpo6 mMarepuanon CTPOUTEIBHO-PECTABPALIMOHHON JAESITEIIbHOCTH OK 02
CTPOUTEIILHO- 10 COCTaBY, UX Ha3HAYEHUE U IPUMEHEHUE. OK 07
pecTaBpaluOHHON XUMUYECKUI aHalTu3 MaTepUaIoB CTPOUTEIBHO-
NeSITETLHOCTH U pecTaBpallMOHHON eSTeTLHOCTH U AU3aiiHa.
Ju3aiiHa XUMUYECKHI COCTaB MUTMEHTOB, KpaCUTEIEH,

137- | Xumuueckuii aHAIH3 BSDKYIIUX CMECEi, 0COOCHHOCTU UX CBOMCTB U

138 | mpo6 maTtepuasnos MIPUMEHEHHUs B TpodeccroHalIbHOM
CTPOUTENBHO- JesITeTbHOCTH. BemecTBa, HCTIOIb3yeMbIe B
pecTaBpaluOHHON Ka4yeCcTBE MMUTMEHTOB H CBS3YIOIINX MaTEPUAIIOB.
NEeSITETHHOCTH U Hctopuueckas cripaBka. CoBpeMeHHbIE
au3amHa Marepuasibl. KaueCTBEHHBIN U KOJIMYECTBEHHBIN

139- | Xumuueckuii aHanms COCTaB NMPOO MaTEpUaNIOB CTPOUTEIIBHO-

140 | mpo6 maTepuaoB peCTaBpallMOHHON JCSITEILHOCTH U JIU3aiHA.
CTPOMTENLHO- Knaccudukanus Kpacok Mo yKpbIBUCTOCTH,
pecTaBpalluOHHOM MPO3PAYHOCTH B 3aBHCHUMOCTH OT HCITOJIb3YEMBIX
NeSITETTHHOCTH U MIUTMEHTOB U CBSI3YIOLINX BEILECTB.
nu3aiiHa Omnpenenenne cocTaBa KpacoK Ha COJICpIKaHHe

MHUKpPO ¥ MaKpO3JEeMEHTOB. PelieHrne npakTuko-
OPHEHTHPOBAHHBIX 33JJaHUN TI0 XUMUIECKOMY
aHaJIM3y Npod MaTepHaioB CTPOUTENHHO-
pecTaBpalMOHHON JIEATEIbHOCTH U AU3ailHA.

141- | Jlabopamopnasn OrnpenesieHne CKOPOCTH CXBAThIBAHUS

142 | paboma Nel3. IIPUPOJHOTO U CTPOUTENBHOIO rurnca. OakTopsl,
«HccnenoBanue YCKOPSAIOIIKE U 3aMeJISAIONINE CXBAaTbIBAHUE

CBOMCTB BSDKYILIUX

IIPUPOJHOTO rurnca. ['uncosoe recro,
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BEILIECTB HA IPUMEPE
TUIICa»

TEMIEpaTypa ero 3acTbiBaHus. CpaBHEHUE
CKOPOCTH CXBaTBhIBaAHMsI IPUPOAHOIO U
CTPOUTEIBHOTIO TUIICA, OIpeieTeHue (PaKTOPOB,
BIIUSIOIUX HA CKOPOCTb CXBAThIBAHHUS
CTPOMTEIBLHOIO TUIICA, OIIPEIAECIICHUE
TEMIIEPATYPHI 3aCTHIBAHUS TMIICOBOTO TECTA.

143-
144

Hccenenosanue
00BEKTOB TEXHOC(HEPHI

Y4eOHO-HCCIeI0BATEILCKII MPOCKT B 00JIACTH
rccaeaoBanus 00beKToB TexHOC(hepnl. O030p
TeM y4eOHO-HCCIeI0BATEIbCKIX MPOCKTOB.
AJTOpUTM BBINOJIHEHUS MTpoekTa. Onpenenenue
poOIEMBI HCCIIeI0BaHUsA. MeTo bl IOUCKa,
aHanu3a U 00paboTKK MH(GOPMAIUHU O MPOCKTE B
Pa3IMYHBIX UCTOYHUKAX.

145-
146

Hccenenoanue
00BEKTOB TEXHOC(HEPHI

ObocHOBaHME aKTyaJIbHOCTH BEIOPAHHOM TEMBI.
Brrsnenue mpo6iemMsl uccienoBanus. Beioop
00BEKTOB ¥ METO/IOB UCCIIEIOBAHUSL.
ITocTraHoBKa 11esiel 1 3a1a4 Ucciel0BaHuUs.
Omnpenenenue NpoayKTa UCCIEIOBAHUS.
OmnpeneneHne 3TarnoB U COCTAaBICHUE TUIaHA
HCCIIEIOBAHMS.

147-
148

HccnenoBanue
00BEKTOB TEXHOC]EPHI

3amura npoekra: IIpencrasnenne pe3yabTaToB
BBITIOJTHEHUS Y4€OHO-HCCIIe10BaTENbCKIX
IIPOEKTOB (BBICTYIUIEHUE C IPE3CHTAINEHN).

OK 01
OK 02
OK 07

JK3aMeH

JI — nexnus
VYp — ypok

I13 — MPAKTUYCCKOC 3aHATHUC

CP — camocrosiTenpHast paboTa
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3. YCJIOBUSA PEAJIM3ALIMU ITPOTI'PAMMBI
OBIIEOBPA3OBATEJIbHOI'OANCHUIIJIMHBI

3.1. TpeGoBaHus K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00eceYeHnIo
Jns peanuzanuu mporpamMMbl TUCHUIUIMHBI JTOJKHBI OBITh MPEIyCMOTPEHBI CIEAYIOIIHIE
CrielMaJbHbIE TIOMEIICHUS: YICOHBI KAaOMHET XUMUU W/ WM Y4eOHON XMMHYECKOU J1TaO0OpaTOPHH.

Oo6opynoBanue y4eOHOro kKabuHera (HArJsIHble MOCOOMN): HAOOPHI IIAPOCTEPIKHEBBIX
MoOJIeJIel MOJIEKYJI, MOJEIHN KPUCTANINYECKUX PEIIETOK, KOJIJIEKIUU IPOCTBIX U CIOKHBIX BEILIECTB
W/WIIM KOJUIEKIIMU TIOJIMMEPOB; KOJUIEKIHMS TOPHBIX TOPOA W MHHEpajoB, Tabnuua MeHzeneesa,
yueOHbIe (prIbMBI, HU(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

TexHuveckue cpeacrsa 00y4yeHHsi: KOMIBIOTEp C yCTPOHWCTBaMU BOCIPOU3BENEHUS 3BYKa,
IPUHTEP, MYJIbTUMEIUA-IIPOCKTOP C JKPaHOM, MYJIbTHUMEIWHHAs JOCKa, yKa3Ka-TIpe3eHTep Uit
Mpe3eHTalUM.

OobopynoBanue Jadoparopuu W Ppado4Yux MecT JIaDOPATOPUM: MEH3YPKH, NHUIETKHU-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYIbI, IPEIMETHbIC U MOKPOBHBIE CTEKJA, TUIAHIIETHI IS
KaIeJIbHBIX peakiuid, QUIbTPOBAIIbHAS OyMara, MPOMBIBAIKH, CTCKJISIHHBIC MPOOUPKHU, PE3UHOBHIC
npoOku, (hoHApUKH, HAOOpP PEAKTUBOB, CTCKISIHHBIC MAJIOYKH, IITATUBBI I MPOOUPOK;MEpPHEIC
LWIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JIeNUTeNbHble HunHapuueckue (50-100 mi), crynku ¢
necTukoM, ¢apdopoBbie YAk, MUHUETH, QUIBTPHI OyMakHbIe, BaTa, Mapiisi, YacOBBIE CTEKIIa,
ANEKTPOIUIUTKH, JTAOOPATOPHBIE IITATUBBI, CIIMPTOBBIE TOPENKH, CIIUYKU, MPHOOpP IS MOTydEHUS
ra3oB (Win mpoOUpKa ¢ ra300TBOJHON TPYOKOH), AeprKaTeau AJisi MPOOUPOK, CKIISTHKU ISl XpaHEHHSI
PEaKTHBOB, pa3JaTOYHbIE JIOTKW; XuMH4Yeckue crakaHbl (50, 100 u 200 mur);mmaTend; MUHIETHI,
TUTENIbHBIE LIUMIIBI; CEKYHIOMEPHI (TaiiMepbl), MepHble podupku (Ha 10-20 M) U MepHbIE KOJIOBI
(25, 50, 100 u 200 mur), BomsiHast OaHs (MJIM TEPMOCTAT), CTEKJITHHBIC MAJTOYKH; KOHUYECKHUE KOOI
st tutpoBanusa (50 u 100 mut); MHAMKATOPHBIC TMOJOCKU A onpeneneHus pH u crangaptHas
MHAMKATOpHAs IIKaJla; YHUBEPCaJIbHbIM HHIUKaTOp; nuneTku Ha 1, 10, 50 mut (wnu no3atopsl Ha 1, 5
u 10 mu1), OrOpeTKH Ui TUTPOBaHUS, MeaAUIMHCKHE mmpunbl Ha 100—150 M1, mabopaTtopHbIe W/WIH
aHaJIUTUYECKHE Bechl, pH-MeTphl, CymmIbHBIN KA, U JIp. T1adopaTopHOE 000PYyTI0BAHNE.

3.2. UupopmannoHHOe oOecrnedeHne peajn3alui NporpaMMbl

1. Jlng peanuzamuu mporpaMMmbl OuOIMOTeuHBIH (oHA 00pa3oBaTeNbHON OpraHU3aluu
JOJKeH WMMETh TeYaTHbIe W/WIHM DJIEKTPOHHBbIE 00pa3oBaTelbHbIe U HH(POPMAIIMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHbIE Il UCIIOJIb30BAaHUs B 00pa30oBaTeIbHOM IpoLecce, He cTaplle 5 JeT C MOMEHTa
U3JIaHUS.

2. PexomeHnayemble TieyaTHbIe U3JaHUS [0 peain3alnuy 0011e00pa3oBaTeIbHON U CIUIUIMHBI
IPEJICTaBICHBl B METOAMYECKUX PEKOMEHAIUAX 110 OpraHu3aluu o0yueHusl.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJIBHOI'OANCHUIIJIMHBI

KoHTposnb 1 olleHKa pe3ynbTaToB OOy4YeHUsS! OCYIIECTBISIETCS MperoAaBaTelieM B Ipoliecce
MPOBEJICHUS MPAKTHUECKUX 3aHATUN U 1a00paTOPHBIX pabOT, TECTUPOBAHUS, & TAKKE BBHIMOTHEHUS
0o0ydJaromuMUCs WHAUBUAYAIBHBIX 3aJaHUl, MPOEKTOB, HCCIeAOBaHUU. Pe3ymbraThl 00ydeHUS
OTIPEICTISAIOT, YTO OOYyYaroluecs OJDKHBI 3HaTh, MOHUMAaTh M JAEMOHCTPUPOBATH MO 3aBEPIICHHUH
W3YYEHUS JUCLUUILIMHBL.

st bopMupoBaHMs, KOHTPOJS W OIEHKH pPe3yJbTaTOB OCBOCHHUS YYCOHOW HCIIUTIITAHBI
UCITOJIB3YETCSl CHCTEMa OIEHOYHBIX MEPOINPUITHH, MPEICTABIAIOMAs CO00M KOMILUIEKC YYEOHBIX
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MEPOTIPUSITHIA, COTJIACOBAHHBIX C pe3yJbTaTaMu O00ydeHUs B CHOPMYITHPOBaHHBIX ¢ yueTom PI'OC
COO (mpeametnbie pe3yabtathl o gucturuae) u GI'OC CIIO.

THunbl OLEHOYHBIX

MOJIOKEHUEM B
IIEPUOIUYECKON CHCTEME
XUMHUYECKUX HIIEMEHTOB
.. Menneneera

Ne OK Monayas/Paznen/Tema Pe3yabTar 00y4yeHus .
MeponpusiTHii
I OcHOBHOE cojIepKaHue
1 Paszpnen 1. OcHoOBBI Popmymposats
0a3o0Bble MOHATHS H
CTpOEeHMS BellecTBa
3aKOHbI XUMHH
1.1 | OK 01 CTpoeHue aToMOB CocraBusate xumudeckue |1. Tect «Ctpoenne aToMoB
XUMHUYECKHX 3JIEMEHTOB |(DOPMYIIBI COEMHEHHUIM B |XUMUYECKUX JIEMEHTOB U
U IIPUPOJAa XUMUYECKOH |COOTBETCTBHH CO IPUPOJIa XUMUYECKOM CBSI3U.
CBSI3U CTENEeHbIO OKHCIICHUS 2. 3aiayu Ha COCTaBIICHUE
XUMHYECKHX JJIEMEHTOB, |XHMHYECKUX QOpMyT
KCXO/IsI U3 BaJICHTHOCTHU U |IBYXaTOMHBIX COCIUHEHUN
3JIEKTPOOTPUIIATEILHOCTU |(OKCUIOB, CYIb(UIOB, THAPUIOB
U T.1L.).
3. 3aanus Ha UCTOJIb30BAHUE
XUMHYECKON CUMBOJIUKU U
Ha3BaHUU COCTUHEHUH 110
HOMEHKJIaType MEKTYHAPOIHOTO
COI03a TEOPETUYECKON 1
MPUKIAJTHON XUMHUHU U
TPUBUAIILHBIX Ha3BaHUM TSI
COCTaBJICHUS] XUMUYECKUX
(dhopMyI AByXaTOMHBIX
coeuHEeHUH (OKCUIOB,
Cynb(GUI0B, THAPUIOB U T.I.) U
JPYTUX HEOPTAaHUYECKUX
COCIMHEHHH OTJENbHBIX KJIACCOB
1.2 | OK 01 |Ilepnoguueckuii 3aKoH u|XapakTepu30BaTh 1. Tect «Metannuueckue /
OK 02 |rabmuma JI.W. XHMHYECKHE DJICMEHTHI B |HEMETAJNTHYECKHUEe CBOMCTBA,
Menneneena COOTBETCTBHUU C UX 3JIEKTPOOTPHUIIATEIHHOCTD U

CPOJICTBO K BJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOEHUEM U MOJIOKEHUEM B
MIEPUOJUYECKON CUCTEME
XUMHYECKUX d1eMeHTOoB J. 1.
MeHnpaeneeBay.

2. IIpakTyeckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEXITY
CTPOCHHUEM aTOMOB XMMUYECKUX
3JIEMEHTOB ¥ IEPUOANIECKUM
HM3MCHCHHEM CBOMCTB XUMHUYECKUX
SJIEMEHTOB U UX COCIMHCHHI B
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OK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenuns

Tunsl oeHOYHBIX
MepOonpUATHH

COOTBETCTBHUH C MOJOKEHHUEM
[Iepnonnueckoii cucreme.

3. [IpakTUKO-OpHUEHTUPOBAHHBIEC
TEOPETUUYECKUE 3aaHusl Ha
XapaKTepU3aLuI0 XUMHUYECKUX
3JIeMEHTOB: «MeTanuueckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
3JEKTPOOTPULIATEILHOCTD U
CPOJICTBO K BJIEKTPOHY
XUMHUYECKUX HJIEMEHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOEHUEM U TOJOKEHHUEM B
NEePUOJINYECKON CUCTEME
XUMUYECKUX HJIEMEHTOB

.. MenneneeBa»

Pasznea 2. Xumnueckue
peakuuu

XapakTepu30BaTh THIIBI
XHMHYECKHX peakiui

Konrtpoabsnas padora
«CTpoeHue BelecTBa u
XHMHYeCKHe peaKkium»

2.1

OK 01

THIel XUMHUYECKUX
peakuuii

CocraBnarh peakuuu
COCMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMeIlCHu,
OKHCITUTEIHHO-
BOCCTaHOBHTEIILHBIC
peakuuu

1. 3agaun Ha cocTaBlieHUE
YpaBHEHUH PEaKIUM:

— COCIMHCHMSI, 3aMCIIICHUS,
pasnoxeHusi, 0OMeHa,

— OKHCJIUTEIBHO-
BOCCTAaHOBHUTEIBHBIX PEAKIIUN C
UCTIONIb30BaHUEM METOa
ANEKTPOHHOTO OanaHca.

2. 3agauyn Ha pacyeT MacChl
BeIlleCTBa WK 00bEMaA

ra30B 110 U3BECTHOMY KOJIMUECTBY
BEIIECTBA, Macce WIH 00BEMY
OJTHOTO M3 YYaCTBYIOIIUX B
pEaKIUy BEIIECTB; PAaCUEThI
Macchl (00bEMa, KOJIMUeCTBa
BEIIECTBA) MPOAYKTOB PEAKIINH,
€CJIM OJTHO U3 BEIIECTB UMEET
MIPUMECH

2.2

OK 01

DNEKTPONUTHYECKAS
JYICCOIIMAIINS U MOHHBIN
oOmeH

CocTaBnaTh ypaBHEHUs
XUMHUYCCKUX peaKHI/II/I
HOHHOTO OOMeEHa ¢
ydacTueM
HeOpFaHquCKHX BCIIICCTB

1. 3agaHus Ha coCTaBIeHUE
MOJICKYJISIPHBIX U MOHHBIX
pEeaKIUii C y4aCTUEM KHUCIIOT,
OCHOBAHMH U COJICH,
YCTaHOBJICHUE H3MECHECHHUSI
KHUCJIOTHOCTH CPE/IbI

2. JIaboparopHas pabota "Tursl
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OK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenuns

Tunsl oeHOYHBIX
MepOonpUATHH

XUMHUYECKHUX peakuui”

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BellecTB

HcciaenoBarb cTpoeHue u
CBONCTBA
HEOpPraHu4ecKux
BelecTB

Konrtpoabnas padora
«CBoiicTBa HEOPraHMYECKUX
BeleCTB

3.1

OK 01
OK 02

Knaccudukanus,
HOMEHKJIATypa u
CTpOCHHUE
HEOPraHMYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BEIIECTBA B COOTBETCTBUU
C X CTPOCHHEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOpMYIIbI UITU
COCTaBJICHHE XUMUYECKON
(hopMyIIBI HCXOMS U3 Ha3BaHUS
BEILECTBA I10 MEXAYHAPOAHOU
WIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCOBOM
110JI1 (MacChl) XUMHYECKOTO
3J1eMeHTa (COSTMHEHHS ) B
MoJieKyIie (cMecH).

3. [IpakTuueckue 3aganus 1Mo
KJIacCU(pUKall1, HOMEHKJIaType U
XUMHYECKHM (hopmynam
HEOPTaHMYECKUX BEIICCTB
pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
oTpeeNeHue XUMUYIECKOM
aKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BHUJIa XUMHUECKOMH
CBSI3M M TUTIA KPUCTATUTMICCKOM
penreTku

3.2

OK 01
OK 02

Du3nKOo-XNMHYECKHE
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

VYcranaBiuBarth
3aBUCHUMOCTh (PU3UKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, @ TAaK)Ke TUIIa
KPUCTAJUTNYECKOM
peLIeTKn

1. Tect «Ocobennoctu
XUMHUYECKUX CBOMCTB OKCUOB,
KHCJIOT, OCHOBaHUH, aM(OTEPHBIX
TUIPOKCUIOB U COJIEI.

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX pPEeaKIUi
C Y4aCTHEM IIPOCTBIX U CIOKHBIX
HEOPraHNMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(}OTEPHBIX AIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
TUIPOKCUIOB, HEOPTaHUYECKUX
coJIeH, XapaKTEPU3YIOLINX UX
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Tunsl oeHOYHBIX

Ne OK Mopnyas/Pa3nen/Tema | Pe3yabTar 00yyeHHs .
MeponpUATHI
CBOWCTBA U CIIOCOOBI MOTYYCHHUS.
3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOpETUUECKHE 3a/laHus Ha
CBOICTBa U MOJTyuYeHUE
HEOPraHUYECKUX BEIIECTB
3.3 | OK 01 [IpousBoacTBO Hccnenosath 1. IIpakTUKO-OpPUEHTUPOBAHHBIE
OK 02 |HeopraHm4ecKux KaueCTBEHHbIC PEAKI[MN  |3aJaHUs M0 COCTABICHUIO

BElIECTB. 3HAUEHUE U |HEOPraHMYECKUX BEIIECTB |XMUMUYECKUX PEaKIUil C ydacTueM

NpUMEHEHHE B ObITY U HEOPTraHUYECKUX BEIIECTB,

Ha MPOU3BOJICTBE UCTIOIB3YEMBIX JUIA UX
UICHTU(PUKAIIH.
2.JIabGoparopnas pabota:
“Unentruduxanus
HEOPraHWYECKUX BELECTB”

4 Pa3nen 4. Ctpoenue u |HcciaenoBars crpoenue u |Konrponbnas padora
CBOICTBA cBoiicTBa oprannveckux |«CTpoeHHne H CBOMCTBA
OpPraHMYecKuX BellecTB OPraHHYecKHX BellecTB»
BeLIECTB

41 | OKO01 |Knaccuduxarmus, Knaccudunuposars 1. 3aganus Ha cocTaBlIEeHHE

CTpOCHHE U OpraHMYEeCcKHe BEIIeCTBA B |HA3BaHUIN OPraHUYECKUX

HOMEHKJIATypa COOTBETCTBUHU C UX COEIMHEHUI IO TPUBUAIILHOW WJTH

OpPraHMYECKUX BEIIECTB |CTPOCHUEM MEXTyHapOIHOMN
CUCTEMATUYECKON HOMEHKJIATYpeE.
2. 3ajaHus Ha COCTaBJIEHUE
HOJIHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPraHUYECKUX BEIIECTB
OTJIENIBHBIX KJIACCOB.

3. 3amauM Ha omnpezeneHue
npocreien GopmyIibl
OpPraHMYECKON MOJIEKYJIbl, UCXOs
13 DJIEMEHTHOTO cocTana (B %)
4.2 | OK01 |CgoiicTBa OpraHn4YecKuX |Y CTaHABINBATh 1. 3anaHus Ha cOCTaBJIEHUE
OK 02 |coenuHeHui 3aBUCHUMOCTh (PU3UKO- yYpaBHEHUN XUMUYECKUX peaKLuit

XUMHYECKHUX CBOMCTB
OpraHNYCCKUX BCHICCTB OT
CTPOCHUSA MOJICKYJI

C Y4aCTHUEM OPTraHUYECKUX
BEILIECTB HA OCHOBAaHUU UX
COCTaBa M CTPOECHHUSI.

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEAKIUH,
WUTFOCTPUPYIOIINX XUMHUECKUE
CBOICTBA C YYETOM MEXaHH3MOB
MPOTEKAHUS TAHHBIX PEAKINHA 1
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Tunsl oeHOYHBIX

Ne OK Mopnyas/Pa3nen/Tema | Pe3yabTar 00yyeHHs .
MeponpusiTH

TEHETUYECKOM CBA3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacyeTtHble 3a1a4u 11O
YPaBHEHMSIM PEaKLUi C yuaCTHEM
OpPraHUYECKUX BELIECTB.
4. JlaboparopHas pabota
“IIpeBpareHust OpraHu4eCKUX
BELIECTB [IPY HArpeBaHUU"

4.3 |OKO01 |Opranuueckue Hccnenosath 1.IIpakTUKO-OpUEHTUPOBAaHHbBIE

OK 02 |[BemecTBa B Ka4EeCTBEHHBIC PEAKLIIMU  [3aJaHKs 110 COCTABJICHUIO
KU3HEJEATEILHOCTH OpPraHUYECKUX XUMHUYECKHUX PEaKLMN C ydacTHEM
YeJIOBEKA. COEJMHEHUH OT/ENbHBIX |OpPraHUYECKHX BEILECTB, B T..
[TpousBocTBO U KJIaCCOB UCIIOJIb3YEMBIX JUI UX
IpUMEHEHHE UICHTU(QUKALMU B OBITY U
OpPraHUYECKUX BEIIECTB IPOMBIIIJIEHHOCTH.

B IIPOMBIIIJICHHOCTH 2.JIaboparopnas pabdora:
“Unentuduxanus opraHndecKux
COEIMHEHUI OTAENbHBIX KJIaccoB”

5 Pazneua 5. XapakTepu3oBaThb

Kunernueckue u BJMSIHUE PA3JINYHBIX

TepMOAMHAMHMYecKHe |(paKkTOpoB Ha

3aKOHOMEPHOCTH PaBHOBecCHE M CKOPOCTh

NPOTEeKAHUS XMMHYECKHX PeaKIuii

XHMHUYECKHX peakuui

5.1 |OKO01 |Kunernueckue XapakTepu3oBaTh IIpakTHKO-OpUEHTUPOBAHHBIE

OK 02 |3akoHOMEpHOCTHU BJIMSIHUE KOHLIEHTPALUNA  |TEOPETUYECKUE 3aJaHMsI HA aHAIIN3
IIPOTEKAHUS pearupyromux BeuecTB U |(paKkTopoB, BIUAIOMUX HA
XUMHUYECKHUX PEAaKIMi  |TeMIepaTypbl Ha CKOPOCTh |[M3MEHEHUE CKOPOCTH XUMHUECKON

5.2 | OK 01 TepMoaMHamuyeckue XUMHUYECKHUX PEaKLUN peakuuu. IIpakTuko-

OK 02 |3akoHomepHocTH XapaxkTepru3oBaTh OpUEHTUPOBAHHBIE 33aJaHUS HA
NPOTEKaHMA XuMmMdeckuy  |BIATHAC H3MCHEHNS NpUMeHeHue npuHuumna Jle-
peakumii. PaBHoBecue KOHLIEHTpauuu Bemects, |llaTenbe 11 HaXOXACHUS
XMMUUYECKMX peaKLmii peakuuu cpeasl u HaIpPaBJICHUS CMEILEHUS

TEMIIEPATYPhI HA paBHOBECHSI XUMUYECKON PEaKIINH
CMEIIEHNE XUMUYECKOTO (M aHalu3 (PaKTOPOB, BIHSIOLINX
paBHOBECHS Ha CMEILEHNE XUMUYECKOTO
paBHOBECHS
6 HccaenoBarb

Pazgen 6. Iucnepcubie
CUCTEMbI

HCTUHHBIEPACTBOPLI C
3aJaHHBIMH
XapaKTEPUCTUKAMU
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Tunsl oeHOYHBIX

Ne OK Mopnyas/Pa3nen/Tema | Pe3yabTar 00yyeHHs .
MeponpusTHI
6.1 | OKO01 |HducnepcHble cuctemsl U |Pa3nuyaTtb UCTUHHBIE 1. 3amaun Ha MPUTOTOBIIEHUE
OK 02  |daxTopsl ux pacTBOpHI pacTBOpOB.
YCTONYMBOCTH 2. IIpakTUKO-OpHUEHTUPOBAHHBIEC
pacueTHbIe 3a/1aHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
MIPOU3BO/ICTBEHHOM JEATEIHHOCTH
YeJoBeKa
6.2 [ OKO01 |HUccnenoBanue cBoiictB |MccnenoBath GU3UKO- JlaboparopHast pabota
OK 04  |aucnepcHBIX CHCTEM /IS [ XUMUYECKUE CBOMCTBA “IIpuroroBieHue pacTBOPoB”
WX UICHTU(PUKAITTU HWCTUHHBIX PacCTBOPOB

Il | IlpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/lep KaHue (Codep:KaHue MPUKJIATHOT0 MOTYJIs)

8 Pasznen 8. OuenuBarhb mocjaeACTBHA |3a1UTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOI U Oyayuueil mpodeccuoHaJIbHOM
NMPON3BOACTBEHHOI NMPOM3BOJCTBEHHOI JAesiTeJIbHOCTH)
JAesITeJIbHOCTH JAesiTeJIbHOCTH YeJI0BeKa
Ye10BeKa ¢ MO3ULMH

IKOJIOTHYECKOM
0e30IacHOCTH
8.1 | OK 01 XuMmus B ObITY U OnenuBats nociencteus | Keiic (¢ yuetom Oynymeit
OK 02 |mpou3BoaCTBEHHOU OBITOBOM U npodeccuoHaTbHON
OK 04 JIESITETbHOCTH YeJIOBEKA |TIPOU3BOJICTBEHHON JESATETLHOCTH)
OK 07 NeSITeIbHOCTH YesioBeKa ¢ |B0o3MO)KHbBIE TEMBI KEHCOB:

HO3UIIUHA YKOJIOTHUECKOU
0€e30I1aCHOCTH

1. IloTeneHue KmMara u
BBEICBOOOXKICHHE Ta30BbIX
THUAPATOB CO JIHA OKEaHa.

2. Byaymme marepualisl IS aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHUSI.
3. HoBsle maTepuansl ams
COJTHEYHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
pacTUTEIBHBIX MPENnapaToB
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