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Pabouas mnporpamma y4eOHOW AMCHMIUIMHBI «XHUMHS» pa3zpaboTaHa B
COOTBETCTBHM ¢ DepepanbHbIM rOCYAapCTBEHHBIM 00pa30BATEIbHBIM CTaHIAPTOM
cpeaHero mpodeccuoHaabHOro 00pa3oBanus no crneuuanbHoctu 21.02.19 —
3emiieycTporcTBO yTBepkIeHHOro Ilpukazom MunHuctepcrBa oOpa3oBaHus U
Hayku Poccunm ot 18.05.2022 r. Ne 339, ®denepanbHbIM TOCYAAPCTBEHHBIM
oOpa3oBaTeabHBIM CTAHAAPTOM CPEIHEro 00IIero oOpa3zoBaHUs, YTBEPKIACHHOTO
[Ipukaszom MunuctepcTBoM oOpazoBaHusi U Hayku Poccum ot 17.05.2012 r. Ne
413 (pen. Ilpukazom MunucrepctBa oopazoBanus U Hayku Poccun ot 12.08.2022
r. Ne 732), OpUMEPHON mporpaMmoit  001eo0pa3oBaTeibHON  y4eOHOU
JUCIUIUIMHBI «XUMUS» 71 TPOo(eCcCUOHANBHBIX 00pa30BaTEIbHBIX OPraHU3aluH,
PEKOMEHJOBaHHOM denepanbHbIM rOCy1apCTBEHHBIM OIO>KETHBIM
oOpa3oBaTeIbHBIM  YYPEXKJIEHUEM  JIOMOJHUTEIBHOTO  MPOo(hecCHOHATBHOTO
oOpazoBanus «UHCTUTYT pa3BuTHs mnpodeccruoHanbHOro odpazoBanus» oT 30
HOs10ps 2022 r. mpoTokost Ne 14 u PexoMeHganusiMy Mo OpraHu3aliu MoJIy4eHus
cpenHero obOmero o00pa3oBaHMs B IpefeNax OCBOEHHUsS 00pa3oBaTeNbHBIX
OporpaMM cpefHero mnpodeccuoHanbHOro o0pa3oBaHUs Ha 0a3e OCHOBHOTO
oOmiero obpazoBaHusi (MucbMo JlemaprameHTa TOCYAapCTBEHHOW TOJIUTHKU B
chepe cpenHero mnpodeccuoHaIbHOrO o00pa3oBaHus U MPOGEeCcCUOHATBHOTO
o0yuenust Munucrepcrsa npocsemienust Poccun ot 01.03.2023 r. Ne 05-592).
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1. MACIIOPT IPOT'PAMMBI YUEBHOM JUCIIUILJIAHBI

«XHUMHUA»
1.1. Ob61acTh NPpUMeEHEHUsI TPOrPaAMMbI

[Iporpamma  y4eOHOW JOUCUMIUIMHBL  SIBISIETCS. 4YacThi0  MPOrPaMMBbl
IIOATOTOBKHU CIIENUAIUCTOB cpefaHero 3BeHa B cooTBercTBuu ¢ OI'OC CIIO mo

cnenuanbHoctu 21.02.19 - 3emneyctpoiicTBo

1.2 MecTo JIMCUMIVIMHBI B CTPYKType NpPOrpaMMbl NOATOTOBKH
CHELHATHCTOB CPEHEr0 3BeHA

OO0mieoOpa3oBaTelibHas JTUCIUIUIMHA «XHUMHS» HM3y4aeTcss Ha 0a30BOM
ypOBHE B 00111€00pa30BaTEeIbHOM ITUKIIE YIeOHOTO TIaHa OCHOBHOM
npodeccroHaabHON 00pa30BaTeIbHON TporpaMmbl crienuanbHocTu: 21.02.19 —
3emMIIeyCTpOMCTBO.

TpynoeMKoCTh AUCIUTIINHBI «XUMUsS» Ha 6a30BOM ypOBHE cOCTaBisieT 68
4acoB, W3 KOTOpbIX 64 wyaca - 0a3oBbIi MOaynb (6 pasnenoB) U 6 4YacoB -
npukiagHon Moxyib (1 paszgen), BKIIOYAIONIMN MPaKTUKO-OPUEHTHUPOBAHHOE
coJiepKaHre KOHKPETHOU MPO(ECCUM WK CTIEIIMATbHOCTH.

1.3. Henau u 3a1aun TUCHUNJIMHBI — TPeOOBAHUS K pe3yibTaTaM OCBOEHHS
AUCHUTITHHBI:

1.3.1. Ileau u 3aaa4¥ TUCHHUILIHHBI

DopMUPOBAHUE Y CTYJACHTOB MPEJACTABICHUS O XUMUYECKOW COCTABIIAIONIECH
€CTECTBEHHOHAYYHOW KapTUHbI MHpa KaK OCHOBBI NPUHSATHUS pEIICHUN B
KU3HEHHBIX W TIPOU3BOJCTBEHHBIX CHUTYyalUsAX, OTBETCTBEHHOI'O IIOBEICHUS B
MNPUPOJTHOM Cpelie.

3anaun TUCHMILUIMHBI:

1) cdhopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOIIEH cpelie, HEeITOCTHOM HAyYHOU KapTUHBI MUPA,
B3aHMOCBS3U M B3aUMO3aBUCUMOCTH €CTECTBCHHBIX HAYK;

2) pa3BUTh YMEHHS  COCTaBIATH  (POPMYNBl  HEOPTAaHWMYECKUX U
OpraHUYECKUX BEIIECTB, YPABHEHUS XUMHUYECKUX PEaKlHil, OOBICHITh KX CMBICI,
MHTEPNPETUPOBATH PE3YIbTATHI XUMUYECKUX IKCIIEPUMEHTOB,

3)  chopMupOBaTh HABBIKM MPOBEJACHUS MPOCTEHIINX XUMHUYECKUX
AKCHEPUMEHTAIBHBIX HCCIEIOBAaHUM C COOJNIOJICHHEM TMpaBMil OE30MacCHOrO

oOpallieHusl ¢ BEUIECTBAMH U JIaOOPaTOPHBIM 000PYI0BAHUEM;



4) pa3BUTh YMEHHS UCTOJIb30BaTh UHGOPMAIIUIO XUMHUUYECKOTO XapaKkTepa 13
pa3JIUYHBIX HCTOYHHUKOB;

5) chopmupoBaTh  YMEHHS  TNPOTHO3UPOBATH  TOCJEACTBUS  CBOEH
NEATeTbHOCTH U XUMHYECKUX TMPUPOJHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX
IIPOLIECCOB;

6) chopmupoBaTh MOHMMAHUE 3HAYUMOCTH JOCTHUKEHUN XUMUYECKOU HAYKH

Y TEXHOJIOTUH JJIsl pa3BUTHS COIMATIBLHOMN U IPOU3BOJICTBEHHOM cdep.



1.3.2. IliiannpyemMble pe3yabTaThl 0CBOeHHs 001eo00pa3oBaTeJbHON AucHUILIHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha

ocHoBe ®PI'OC COO

MP 01 a) 6a30BbIe JTOTHYECKHE TCHCTBUSA:
- CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTyaJM3UPOBATh
mpo0JieMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- yYCTaHABJIMBAaTh  CYIIECTBCHHBIH  NpPHU3HAK WM
OCHOBaHMS IS CPaBHCHHUS, KIAacCU(PUKAUUA H
000011IeHH;

- ONpEeACNsTh LEJIH NEATENHHOCTH, 3a7aBaTh
apaMeTphbl ¥ KPUTEPUU UX JTOCTHIKCHHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B
paccMaTpHBacMbIX SBIICHUSX;

- BHOCUTh KOPPEKTHBBI B JCATCIHHOCTh, OLICHUBAThH

Koa un
HauMCEcHOBaHUEC
(l)opMpreMle HJ'laHl/lpyeMI)Ie pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI
KOMIICTCHIIMU
OO0uue JMCUMIIMHAPHbIE

OK O1. JIP 05 B yacTtu TpyA0BOTO BOCIIUTAHUSA: [IP6 2 BrnajmeTh CUCTEMON XUMHUUYECKUX 3HAHUM,
Bri6upath - TOTOBHOCTH K  TPYydYy, OCO3HaHUE IIEHHOCTH | KOTOpas BKJIIOYAET: OCHOBOIMOJIATAIOIINE TTOHSTUS
CIOCOOBI MacTepCcTBa, TPYAOIIO0UE; (XMMHYECKUM  DJIEMEHT, aTOM, DJJICKTPOHHAas
pereHus 3a1ad - TOTOBHOCTh K aKTHUBHOMN JESITeILHOCTH | 000JI0UKa aToMa, S-, P-, -3JeKTPOHHBIE OPOHUTAIIH
npodeccroHaabH | TEXHOJOTMYECKOH W COIMAIbHOW  HANpaBJICHHOCTH, | aTOMOB, WOH, MOJICKYJIa, BaJICHTHOCTb,
oM CIIOCOOHOCTD WHULIMUPOBATH, IJIaHUPOBATh U | BJIEKTPOOTPULIATENILHOCTh, CTENEHb OKHCIICHHUS,
NEeATEbHOCTH CaMOCTOSITEJIbHO BBINIOJIHATH TAKYIO AEATEIbHOCTD; XUMUYECKasl CBfA3b, MOJIb, MOJISIDHAs Macca,
NPUMEHHUTENBHO K | - UHTEpeC K pa3iudyHbiM cdepaM MpoPecCHOHANBHON | MOJISIDHBIH ~ 00BEM,  YIJIEPOJHBIA  CKeJeT,
pa3InYHbIM NEeATEIbHOCTH, byHKIMOHAIBHAS TPYINA, paauKall, H30MEpPHs,
KOHTEKCTaM OBnazeHne yHUBEPCAIbHBIMU YU€OHBIMU U30MEpbI, TOMOJIOTUYECKUNA psAll, TOMOJIOTH,

N03HABATEIbHBIMU JEHCTBUIMU: YIJIE€BOJIOPO/IbI, KHCIOPOJA- U a30TCOJEpIKalue

COEJIMHEHHUS, OMOJOTUYECKU AKTHUBHBIC BEIIECTBA
(yrneBojapl, KUpPBI, OCJIKH), MOHOMED, IOJHMED,
CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJSIPHBIC
COCIMHEHUS, KPUCTAJUIMYECKAs PEIIeTKA, THUIIbI
XUMUYECKHUX peakiui (OKHCAUTENBHO-
BOCCTAHOBUTEIIbHBIE, HK30-U 3HJIOTEPMUYECKUE,
peakiuu MOHHOTO oOMeHa), pactBop,
AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS AUCCOIMAIUS, OKHUCIUTENb,
BOCCTAHOBUTEIIb, CKOPOCTh XUMHUYECKON pEakilvi,
XMMUYECKOE PAaBHOBECHUE), TEOPUM U 3aKOHBI
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COOTBETCTBHUE pE3YJIbTATOB LIENSAM, OLIEHUBATh PUCKU
MOCJICACTBUU JA€ATCIbHOCTH;

- pa3BUBaTh KpPEATUBHOE MBIIIJICHUE TMPU PEIICHUU
KU3HEHHBIX MPOOIEM

JIP 07 6) 6a30BbI€ HCCIEI0BATENLCKUE TCUCTBUS:

- BJaJ€Th HaBbIKAMHU Y4EOHO-HCCIIEIOBATEIbCKON U

NPOCKTHOW  JCATEIBHOCTH, HABBIKAMU Pa3peIICHHS
npoOemM;
- BBIABJIATH  NPUYUHHO-CICJCTBEHHBIC  CBS3M W

aKTyaJIM3UpOBaTh 3aJadyy, BBIIBUIaTh THUIIOTE3Y €€
pellieHusl, HAXOAUTh AapryMEHThI ISl JOKa3aTebCTBa
CBOUX YTBEP)KJICHUH, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pelIeHUS;

- QHAJIM3UPOBATH MOJYUYECHHBIE B XOJI€ PEUICHUS 3aJauu
pe3yabTaThl, KpUTUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTb,
IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

- YMETh TMEPEHOCUTh 3HAHWA B T[O3HABATEIBHYID U
IPAKTUYECKYIO 00JACTH KU3HEACATEIHHOCTH;
- yMETh  HMHTETPUPOBATH  3HAHUSA U3
IIPEAMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIE UJIEU, MTPEJIaraTb OPUTrHHAIbHBIE
MOJIXO/TBI M PEIICHUS; CTIOCOOHOCTH MX UCIIOJIH30BAHUS B
II0O3HABATEJILHON U COLIMATIbHOU MPAKTUKE

pa3HbIX

(Teopusi XMMHYECKOTO CTPOEHHUSI OpPraHUYECKUX
BEILIECTB AM. byrtneposa, TEOPUS
AIEKTPOJIUTUIECKOMN JTUCCOIAIINH,
nepuoanueckui 3akoH .M. MeHnneneeBa, 3akoH
COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI S3BIK XUMUH, (HAKTOJIOTHUYECKUE
CBEJICHUSI O CBOICTBaX, COCTaBe, MOJY4YCHUU U
0e3omacHOM UCITIOJIb30BaHU U BOKHEUIITNX
HEOPraHWMYEeCKUX M OPraHUYEeCKUX BEIIECTB B
OBITY ¥ IPAKTUUECKOU ESATEITLHOCTH YEJIOBEKA;

- YMETh BBISIBIIATh XapaKTEePHbIC IPU3HAKU U
U B3aUMOCBSI3b W3YUEHHBIX TMOHATUMN, MPUMEHSTH
COOTBETCTBYIOIIIUE TIOHSATUS TPU  OIMHUCAHUU
CTPOCHHMSI W CBOWMCTB B3aMMOCBS3b HM3YUYEHHBIX
NOHATUN, NIPUMEHATh COOTBETCTBYIOIINE MOHSATHUS
npu ONMCaHUU CTPOCHUS " CBONCTB
HEOPraHMYECKUX U OPraHUYECKHX BEIIECTB M HX
NpEBpALICHUI; BBISIBIISITh B3aUMOCBSI3b
XUMUYECKMX  3HAaHUW  C  MOHATHSIMH U
MPEACTABICHUAMHU JIPYTUX €CTECTBEHHOHAYYHBIX
PEAMETOB;
[IP6 3 yMeTh HCHOJIL30BaTh HAWMEHOBAHUS
XUMUYECKUX  COCIMHEHUW  MEXIYHapOIHOTO
COI03a TEOPETUUYECKOM W NPUKIATHOM XUMHUH H
TPUBHUAJIBHBIE HA3BaHUS BaXKHEHIIUX BEIECTB
(aTHIIEH, areTUJICH, TJIULEPUH, dhenou,
dbopmanpaernn, yKCycHas KHCIOTa, TJIUIUH,
yYrapHbIM ra3, YriaeKUuCIbli ra3z, aMMHaK, raiieHas
U3BECTh, HEraumieHas HW3BECTb, MUTHbEBas coAa M
JIPYTUX), COCTaBISATh (OPMYIIbl HEOPTAHUYECKUX U
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OPraHUYCCKUX BCHICCTB, YPABHCHUA XHUMHWYCCKHUX
peaKuHﬁ, OOBSICHATh MX CMBICJI; TIOATBCPIKIATH
XapaKTCPHBIC XHUMHUUYCCKHUC CBOMCTBA BCIICCTB

COOTBETCTBYIOIIUMHU JKCIIEpUMEHTAMU 51
3aIMCAMU YPaBHEHUN XUMUYECKUX PEaKLUN;
- YMETb yCTaHABJIUBATh IIPUHAJIEKHOCTD

W3YUYEHHBIX HEOPTaHUYECKUX ¢ OPraHUYeCKUX
BEILIECTB K OMNpPEACJIICHHBIM KJIaccaM M TpyIIam
COCIMHEHUHN, XapaKTepu3oBaTb MX COCTaB W
BOXHEUINIME  CBOWMCTBA,  ONpEACNSTh  BUJIBI
XUMUYECKUX CBs3el (KOBaJieHTHas, WOHHas,
MeTaJTn4ecKas, BOJOPOIHAs), THIIbI
KPUCTAJTUYECKHUX pelieToK BEILICCTB;
KJIacCU(UIIUPOBATH XUMHUYECKUE PEAKITUH;
- copMHUpOBAThH MPEACTABICHUS: O XUMHUYECKON
COCTaBIISIIOIICH €CTECTBEHHOHAYYHOW KapTHUHBI
MUpa, PpOJM XHMHH B TIO3HAHUMU SIBJICHUUN
opupoabl, B (DOPMUPOBAHMHM  MBIIUICHUS U
KyJIbTYyphl ~ JIMYHOCTH, €€  (PYHKIIMOHAIBHON
IPaMOTHOCTH, HEOOXOAMMOW NIl  pelIeHUs
MPAKTUYECKUX 3a/a4y u HKOJIOTUYECKH
000OCHOBAaHHOT'O OTHOIICHHS K CBOEMY 3/I0POBBIO U
MIPUPOJTHOM CpEJIE;

[IP6 4 ymeTh HOPOBOAUTH pACUETHl IO
XUMUYECKUM dopMynam W ypaBHEHHSIM
XUMUYECKUX  peakuuili ¢  HCIHOJIb30BAHHEM

bus3rUecKnx BEJINYUH, XapaKTEPU3YIOIIUX
BEILIECTBA C KOJIMYECTBEHHON CTOPOHBI: MAacCCHhl,
o0bema (HOpManbHbIE  YCJIOBHUS)  Ta30B,

KOJIN4YCCTBAa BCIICCTBA, HMCIIOJIB30BaTh CHCTCMHBIC
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XUMHWUYCCKUC 3HAHUA JII HPUHATHA pCI_HeHI/Iﬁ B
KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX, CBA3dHHBIX C
BCIICCTBAMMA U UX ITPUMCHCHHUCM

OK 02.
Hcnonb3oBath
COBpEMEHHBIE
CpelICTBa TOHUCKA,
aHanmsa u
UHTEPIIPETAIIUN
uHbpopMall U
UH(GOPMAITMOHHBI
€ TEeXHOJIOTUH JJIs
BBITIOJTHEHUS
3a/a4y
npodeccroHaIbH

o ACATCIIBHOCTH

B o0yracTv 11eHHOCTH HAYYHOTO TIO3HAHUS:

JIP 04 cdopMHUpOBAaHHOCTE ~ MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHSA
HAyKd H OOIIECTBEHHON TPAaKTHUKHA, OCHOBAHHOTO Ha
qUanore  KynbTyp, CIIOCOOCTBYIOIIETO  OCO3HAHHIO
CBOETO MecTa B
MOJIUKYJIBTYPHOM MHpPE; COBEPIIICHCTBOBAHUE SI3BIKOBOM
U YUTATEIbCKOU KYJIbTYPBI KaK cpelcTBa
B3aMMOJICHCTBHS MEXIY JIIOJBMH W TIO3HAHHUS MUPAa;
OCO3HAHHE [IEHHOCTH Hay4YHOH NEeATETBHOCTH
TOTOBHOCTh OCYIICCTBIIATh IIPOCKTHYIO u
UCCJIeI0BATEIbCKYIO JICSITENIbHOCTh UHIUBUAYAIBHO U B
rpynmne

OBnaznenue YHUBEPCAIbHBIMU
MO03HABATEILHBIMU IEUCTBUSIMU:

MP 04 B) pabota ¢ nuapopmaruei:

- BIAJETh HaBbIKAMU TMOJY4YEHUS UHPOpPMAIUU U3
UCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOATEIBHO
OCYIICCTBIISITh TOWCK, aHajdu3, CHUCTEeMAaTH3alUI0 W
UHTEPIPETAMI0 HH(DOpPMAIMU PA3IUYHBIX BUIOB H
dbopm TpeacTaBICHUS

- CO3/1aBaTh TEKCTHI B Pa3NUYHBIX (hopMaTax C y4eTOM
Ha3HaueHuss WHPOpPMAIMK W IICJICBOM  ayJAUTOPHH,
BbIOWpass ONTUMalNbHYIO (GOPMY TPEACTABICHUS W

y4eOHBIMH

BU3yaJIM3allUHU,
- OLICHUBATb AOCTOBCPHOCTD, JCTUTUMHOCTD
I/IH(I)OpMaI_[I/II/I, €C COOTBCTCTBHEC IIPaBOBBIM )51

[IP6 3 ymeTh IUIAHMPOBATH W  BBIOJHATH
XUMHUYECKUHN JKCIIEpUMEHT (mpeBpanieHus
OpPraHMYeCKUX  BELIECTB  IIPU  HArpeBaHUM,

MOJIydeHUE OHTWICHA M H3YyUYCHHE €ro CBOMCTB,
KauyeCTBECHHBIC PEAKIIMU Ha aJbJCTHIBI, Kpaxmall,
YKCYCHYIO KHCIIOTY; JEHaTypauusi OEJKOB NpH
HArpeBaHMH, IIBETHBIC PEAKITUU OCIIKOB; MPOBOIHTH
peakuu HWOHHOrO0 OOMeHa, ONpeNeNsiTh Cpemy)
BOJHBIX PACTBOPOB, KAayeCTBCHHBIC pPEaKIUA Ha
cynbdar-, KapOOHAT- U XJIOPUJI-aHUOHBI, Ha KaTHOH
aMMOHMS; PEIIaTh SKCICPUMCHTAJIBHBIC 3aa9d I10
temaM  "Metamel" uw "Hemertamnel") B
COOTBETCTBUU C paBUIIAMH TEXHUKHU
0e30macHOCTH TMpU OOpalleHUH C BEIIeCTBAMH U
7a00paTOpHBIM  O0OPYIOBAHUEM; TIPEICTABIATH
pe3yNbTaThl XUMUYECKOTO IKCIIEpPUMEHTA B (hopme
3alUCU yPaBHEHUN COOTBETCTBYIOIIMX PEAKIHUN H

dbopMynupoBaTh  BBIBOJABI HAa  OCHOBE  ATHX
pEe3yIbTaTOB;

[IP6 6 ymeTh aHANIU3UPOBATH XUMHYECKYIO
uH(pOpMaIuIo, MOJIy4YaeMyl0 U3 Pa3HbIX

UCTOYHUKOB (CpPEICTB MaccoBOW WHGOpMAINH,
cetb HTEpHET U NipyTHe);

- [IP6 4 BnageTh OCHOBHBIMH METOJAMU HAYYHOTO
MO3HAHUSI BEIIECTB W XUMHUYECKHUX SIBICHUU
(HabnroeHue, W3MEpEHHUE, AKCIIEPUMEHT,
MOJCJIMPOBAHNUE); YMETh MPOBOJAUTH PACUETHI IO
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MOpaIbHO-3THYECKUM HOpMaM

- ICMIOJIb30BAaTh CPECTBA HHPOPMAIIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTUBHBIX, ~ KOMMYHHKATHBHBIX U
OpraHU3alMOHHBIX 33/1a4 ¢ cOO0IeHneM TpeOOBaHUM
APTOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI,
pecypcocOepeeH s, TPABOBBIX U ITHYECKUX HOPM,
HOpPM HH()OPMAIIMOHHON

0€30MmacHOCTH;

- BJIa/ICTh HABBIKAMU PACMO3HABAHUS U 3AIIUTHI
uHpopmMalu, THPOPMALIMOHHOM 0€30MacCHOCTH
JTMYHOCTH;

XUMUYECKUM dbopMynaMm U ypaBHEHHUAM
XUMUYECKMX  pPEaKUHM ¢  HMCHOJb30BAaHUEM
bu3nuecKux BEJINYNH, XapaKTEPU3YIOIIUX

BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAacCChl,
o0beMa HOpMaJlbHbIE YCJIOBHS) ra30B, KOJIMYECTBA
BEIIECTBA; UCIOJIb30BaTh CUCTEMHBIE XUMHUECKUE
3HAHWS IS TIPUHSTHS PEIICHHH B KOHKPETHBIX
YKU3HCHHBIX CUTYyaIUsX, CBSI3aHHBIX c
BEIIIECTBAMU U UX MPUMEHEHUEM

OK 04.
DdbdexTuBHO
B3aMOJICHICTBO

BaThb U pa60TaTL B

KOJIJIEKTHUBE
KOMaH/IE

)51

- TOTOBHOCTh K CaMOpPA3BUTHIO, CAMOCTOATCIBHOCTH H

CaMOOIIPEICIICHUIO;

MP 03 OBiazeHue HaBBIKAMHU y4eOHO-
HCCIIeA0BaTEIILCKOM, MIPOEKTHOMN u COLIMAJILHOM
JIEATSIILHOCTH;

OBiajiecHue  yHUBEPCAJIbHBIMM  KOMMYHUKATHBHBIMU
JIEHCTBUSMU:

JIP 07 6) coBMecTHas AeATEILHOCTb:

- IOHUMATh U UCTOJIL30BaTh MPEUMYIIIECTBA KOMAHHOMN
Y WHJIUBUYaJTbHOU pabOTHI;

- NpPUHUMATh  IEJIM  COBMECTHOM  JEATEJIHbHOCTH,
OPraHu30BBIBATh W KOOPJUHUPOBATH JACHUCTBUS IO €€
JOCTHXKEHUIO: COCTaBIIAATH IJ1aH JICUCTBUH,
pacnpenensaTh PO C y4YeTOM MHEHUH YYaCTHHUKOB
00CyXIaTh Pe3yIbTaThl COBMECTHON PaOOTHI;

- KOOPJIUHUPOBATh U BBIMIOJHATH PabOTy B YCIOBHSIX
peasbHOTO, BUPTYAJbHOTO W  KOMOMHHPOBAHHOTO
B3aHMOJICUCTBUS;

[IP6 3 ymeTh MJIAHUPOBATH U BBHITOJIHATH
XUMHUYECKHM AKCIEPUMEHT (npeBpareHus
OpraHMYEeCKUX  BELIECTB  IIPM  HArpeBaHUH,
[IOJIyYEHUE HTUJICHA M M3Y4YCHUE €TI0 CBOMCTB,
KAueCTBCHHBIC PEAKLMKM Ha aJIbIECTHUJBI, Kpaxmal,
YKCYCHYIO KHCJIOTY; J€HaTypanusi O€IKoB mpu

HAarpeBaHUU, LIBETHBIC peakiuu OEJIKOB;
MIPOBOJINTH peakuuu HOHHOTO oOMeHa,
ONPEECIISITh cpeny BOJIHBIX pacTBOpPOB,

KaueCTBEHHbIE PeaKkluu Ha cynbdart-, kKapOoHaT- U
XJIOPUJ-aHUOHBI, HA KATUOH aMMOHHS;

[IP6 5 pemaTh SKCEpUMEHTAIbHbBIE 3a4a4H
no TtemaM "Metamwiel" wu "Hemertamnsl" B
COOTBETCTBHUHU c npaBUiIaMH TEXHUKHU
0e30macHOCTH MpU OOpAIIeHUH C BEMIECTBAMH U
71a00paTOpHBIM  O0OPYAOBAHUEM; MPEJCTABIAThH
pe3yabTaThl XUMHUYECKOTO 3KCIIEpUMEHTa B (hopme
3alMCH YPAaBHEHUM COOTBETCTBYIOIIUX PEAKIUU U
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OCYIIECTBIISATh MO3UTUBHOE cTpaTerudeckoe | GopMynupoBaTh BBIBOJABI HAa OCHOBE ATHUX
MOBEJICHUE B PA3JIMUHBIX CHUTyalUsX, TMPOSBIATH | PE3yIbTAaTOB
TBOPYECTBO U BOOOpakeHUe, ObITh MHUIIMATUBHBIM
OBnajieHHe  YHUBEPCAIBHBIMH  PETYISATUBHBIMU
JNEUCTBUSIMU :
MP 02 r) npunsarue cedst u APyrux JHOACH:
- IPUHUMATh MOTHBBI U apryMEHThI IPYTHUX JIIOACH MpU
aHaJu3€e pe3yJbTaToOB JICSITEIHbHOCTH;
- IPU3HABaTh CBOE MPaBO M TPaBO APYrUX JIOJeHd Ha
OIINOKU;
pa3BUBaTh CHOCOOHOCTh TOHUMATh MHUpP C TO3HUIUU
JIPYroro 4eJIoBeKa
OK 07. JIP 14 B obGnactu 3KOJIOTMY€CKOT0 BOCTIUTAHUS:
. N [1P6 1 chopMHpOBaTH MPEACTABICHUSA: O
ConelicTBOBaThH - c(hopMHUpPOBAHHOCTh  DKOJOTMYECKON  KYJBTYpHI, . .
XUMHYECKOU COCTaBJISIOIEH
COXPaHEHUIO OHUMAaHHe BIIMSTHUSA COIMATbHO-KOHOMUYECKUX .
. o . | €CTECTBEHHOHAaYYHOU! KapTUHBI MUPA, POJIU XUMHUHU
OKpYyXaromen IPOIIECCOB Ha COCTOSIHUE TPUPOJHON W COLUATBLHOM .
B MO3HAHUU SBJIICHUM MPUPOJBI, B POPMUPOBAHUU
Cpelbl, Cpenpl, OCO3HaHHE rJ100aJIbHOTO XapakTepa
MBIIIJIEHUST ¥ KyJbTYpbl  JIMYHOCTH, €€
pecypcocOepex | SKOJIOTHYECKUX MpodIieM; . N
. . (GYHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOIUMOMN
€HUIO, IPUMEHSATD | - TUIAHUPOBAHME M  OCYIIECTBICHUE JEHCTBUN B
. . | A1 peleHus ~— OpaKkTUYeCKUX  3amady |
3HAHUS 00 | OKpyXKaromield cpefe Ha OCHOBE 3HaHUA IIeNel
. HKOJIOTHYECKH OOOCHOBAaHHOTO OTHONICHHUS K
U3MEHECHHUH YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA; .
N N CBOEMY 3JI0POBBIO U PUPOJHOU CpeJie;
KJIUMarTa, AKTUBHOE HENpPUSITUE JACHCTBUM, MNPUHOCAILIUX BpPEX
N [TP6 5 ymerh coOmoaTh MpaBUiia YKOJIOTUIECKU
TIPUHITUTIBI OKpY’Karouie cpeae; .
11e71eCO00pa3HOr0 TOBEACHHS B OBITY U TPY/IOBOM
OepeKITUBOTO - YMEHHE MIPOTHO3UPOBAThH HEOJIaronpuUsTHEIC
NEATEIbHOCTH B LEISAX COXPAHEHHUS CBOETO
MIPOU3BOJICTBA, AKOJIOTUYECKHUE MOCJIEICTBUS npeANpUHUMAEMbIX . .
. . 3I0POBBSI U OKpYXKAIOLIEH MPUPOIHOU CpEJIbl;
b hexTuBHO NENUCTBHIM, MPeI0TBpaLIaTh UX; .
o . | ydUTBIBaTh OMACHOCTh BO3JCHUCTBUSI HA >KUBbBIC
NEUCTBOBATh B |- pACIIUPEHHUE ONbITA JEATEIIBHOCTH 3KOJOTMYECKOMN
. OpraHU3Mbl OMPENIEICHHBIX BEIIECTB, MOHUMAs
Ype3BbIYaHbBIX HAIPaBJIE€HHOCTY; . .
CMBICJI TOKa3aTels MpeeiabHON I0MyCTUMOMN
CUTYyalUAX MP 03 OBJIaJICHUE HaBBIKaMH y4eOHO- KOHIIEHTPAITHH
HUCCIICIOBATEIILCKOM, MPOCKTHOM M COIMAJIbHOMU p
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JESITSIIbHOCTH;

11K 4.2.
[IpoBoauTH
KOJIMYECTBECHHBINA

JIP 09. I'oToBHOCTh M CHOCOOHOCTH K 0Opa3oBaHHUIO, B
TOM YHCJIE€ €aMOOOpa30BaHMIO, Ha MPOTSIKEHUU BCEi

I[TIP6 1 CdopMHpPOBaHHOCTh MPEACTABICHUN O
MECTE XMMUU B COBPEMEHHOW HAy4YHOW KapTUHE
MUpa; MOHUMAaHUE POJIU XUMHUHU B (OPMUPOBAHUU

. | )KM3HHM; CO3HATEJIbHOE OTHOUICHUE K HEMPEPHIBHOMY .
U KaueCTBEHHBIN > | Kpyro3opa v GyHKIIMOHAIBHOU
00pa30BaHuUIO KaK YCIIOBUIO yCIEIHON
y4eT 3EMETb, . . TPaMOTHOCTH YEJI0BEKa 1St pelIeHus
npodeccroHaIbHON U 00IIECTBEHHOM JEATEIbHOCTH.
IPUHUMATH . g MPAKTUUYECKUX 3a/1aY;
JIP 13. Oco3nanHblii BeIOOp Oyayiedt mpodeccun u
y4acTue B UX . [IP6 5 Bragenue  mnpaBWIaMH  TEXHUKH
BO3MOXKHOCTEH peaau3aiu COOCTBEHHBIX >KHW3HEHHBIX
WHBEHTapU3alUU . | 0€30MacHOCTH TPHU MCIOIb30BAHUU XUMHUYECKUX
IJIAHOB; OTHOUIEHUE K npodeccuoHaNbHON
Y MOHUTOPHHTE. BEILECTB;
NEATeIbHOCTH KaK BO3MOXKHOCTH Yy4YacTHsi B PEIICHUU .
[IP6 6  CdopMupoBaHHOCTE  COOCTBEHHOMU
JUYHBIX, 0O0I1IeCTBEHHBIX, roCyJIapCTBEHHBIX, .
MO3UIIMM  TI0  OTHOIICHUID K  XUMHYECKOM
0O0IIEHAIIMOHAIIBHBIX MPOOJIEM. .
uHpopMmanmu, oJy4aeMoun u3 pa3HbIX
MP O0l. YMeHue caMOCTOSATEIIBHO ONPEACHATh LEIU
HUCTOYHUKOB
NEATEIbHOCTA M COCTAaBJSATh IUIAHBI JIESITEIBHOCTH;
CaMOCTOSITEJIbHO ~ OCYLIECTBIIATh, KOHTPOJIUPOBATH H
KOPPEKTUPOBATh  JIESITENBHOCTh; HCIIOJIb30BaTh  BCE
BO3MOKHBIE PECYpPChl ISl JTOCTUKEHUS MOCTaBIECHHBIX
Hesne W peanu3aluy IJIAHOB ACSTEIBHOCTH; BHIOMPATH
YCHENIHbIE CTPATETUH B PA3TUYHBIX CUTYALUSIX
[1IK 3.4. JIP 09. I'oTOBHOCTH M CIOCOOHOCTH K oOpaszoBanuto, B | [IP6 3 BrnageHue OCHOBHBIMH  METOJaMHU
Ocy1iecTBasTh TOM 4YHUCJE CaMOOOpa30BaHUIO, HA NPOTSHKEHUU BCEH | HAYYHOTO IO3HAHUSA, HMCHOJb3YEMbIMU B XHUMHMU:
coop, KU3HU; CO3HATEIPHOE OTHOIICHHE K HEMPEPHIBHOMY | HAOIIOICHHE, ONMCaHHUE, U3MEpEHHUE,
CUCTEMaTH3allUI0 | 00pa30BaHUIO Kak YCIIOBHIO YCTICIIHOM | SKCTIEPUMEHT; yMeHue 00padaThiBaTh, OOBICHSITH
U HaKOILJICHUE npodeccuoHaIbHON U 00IECTBEHHON JeSTEIHLHOCTH. pe3yabTaThl MPOBEACHHBIX OINBITOB M JI€NaTh
uHpopmauu, JIP 13. Ocos3nannbiii BeIOOp Oyaymiedt mpodeccuu u | BBIBOJBI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSTH
HE00X0IMMOM BO3MOKHOCTEW peanu3alu COOCTBEHHBIX >KMW3HEHHBIX | METOAbl MO3HAHMS MPU PEUICHUH MPAKTHUYECKUX
JUISL OTIPEICNICHUS] | TIJIAHOB; OTHOILICHHE K npodeCCUOHANIBHOM | 3a]1a4;
KaJacTpOBOM NEATeNIbHOCTH KaK BO3MOXKHOCTH ydacTusi B pemieHuu | [IP6 5  Bmagenue  npaBunamMu — TEXHUKH
CTOMMOCTH JINYHBIX, 0OI1I€CTBEHHBIX, rOCYyJIapCTBEHHBIX, | 0€30MaCHOCTH MPHU HCIOJIH30BAHUN XUMHYECKUX
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00BEKTOB
HEJIBUKUMOCTHU.

OOIIeHAIMOHATEHBIX TIPOOIIEM.

MP 03. BrianeHue HaBbIKaMH [103HAaBaTEIbHOU, y4eOHO-
MCCIIEJIOBATEIBCKOM U MPOEKTHOM 1eATEIHHOCTH,
HaBBIKAMU pa3penieHus npooieM; CliocOOHOCTh U
TOTOBHOCTH K CAMOCTOSITETFHOMY TIOUCKY METOJIOB
pelleHus] MPaKTHYECKUX 3a/1a4, TPUMEHEHUIO
pa3IMYHBIX METOAOB MMO3HAHUS.B CO3/IaHUU HOBOH 0a3bl
MaTepUaNTbHON KYJIbTYpHI, B PEIICHUN TTI00aTBHBIX
po0JIeM YCTOMUHNBOTO Pa3BUTHSI YEIOBEYECTBA

BEIIIECTB;

[IP6 6  CdopMupoBaHHOCTL  COOCTBEHHOU

IIO3UIINHU I10

uH(popmaIu,
UCTOYHUKOB

OTHOIIEHUIO K XUMHYECKOU
I10JIy4aeMOH u3 pa3HbIX
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJILHOI

JANUCIHUITIMHBI «XXUMMWUS»

Buj yyeOHoOM padoThI

O0BeM B yacax

O0bem 00pa3oBaTe/IbHOM MPOrPaMMBbI AU CHUTIIUHBI 68
B T.4

OcHOBHOE cofepKaHue 64
B T. 4.:

TEOpEeTHUECKOE 00yUueHne 22
MPAKTUYECKUE 3aHITUS 20
abopaTOpHBIC 3aHITHS 22
I[Ipo¢eccuoHATBHO-OPUEHTHPOBAHHOE COIEPKAHUE

(comep:kaHue MPUKJIATHOTO MOIYJIs) 6
B T. 4.:

TEOPETHIECKOE 00yUeHre 2
MPaKTUYECKUE 3aHITHS 4

IIpome:xxyTounas arrectanus (quddepeHIMPOBaHHBIN 3a4eT)
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2.2 TeMaTH4YeCKHUi IVIAH U COAEPKAHME YYeOHOU IMCUUIIIMHBI

Dopmupye
HaumeHoBaHue Conep:xxanue yue0HOro marepuaJja (OCHOBHOE U NPo¢ecCHOHAIBbHO- O0bem | Mble
pa3/1es10B M TeM | OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS, IPUKJIAJIHOI Mooy 1b HacoB | kommeTeH
UM
1 2 3 4
OcHOBHOE CO/lep:KaHHe 66
Pasnes 1. OCHOBBI CTPOCHHS BelIECTBA 6
OcHOBHOE cofepKaHue 4
Teopetnueckoe o0ydeHue 2
CoBpeMeHHass MoAenb CTpoeHUs aToMa. CHMBOJIMYECKHMH SA3BIK XUMHMHU. XHUMHUYECKUH
AJIEMEHT. DJIEKTpOHHAas KoH¢urypanus aroma. Knaccudukanus XMMHUUECKUX 3JIEMEHTOB
Tema 1.1. (s-, p-, d-anemeHnTbl). BaneHTHBIe A5eKTpOHBI. BaleHTHOCTh. DJNEKTpOHHAs NpHpoOIA 2
Crpoenue XUMHUYECKOU CBSI3U. DJIEKTPOOTPULATEIBHOCTE. BUIbI XUMUYECKOH CBSI3H (KOBaJICHTHAS,
aTOMOB MOHHAas1, MeTaJUIMYecKas, BOJOPOAHAsI) U COCOOBI €€ 00pa30BaHus
XHMITHCCKHX JIaGopaTopHbI€ 3aHITUA 2 OK 01
AJIEMEHTOB U ~ - - _
HpHpo/Ia Pemenue 3aanuii Ha MCMIONB30BAHUE XMMHUYECKOM CHMBOIHKH 1 Ha3BAHHUIT COCMHEHNI
XUMHYCCKOI 0 HOMEHKJIAType MEXKIYHAapOJHOIO COI03a TEOPETUUYECKOW M TMPHUKIAJAHON XUMUU U
CBS3M TPUBMAJIBHBIX HAa3BaHUU JUIS COCTaBICHUA XUMHYECKUX (OPMYJ JBYXaTOMHBIX
COeMHEHUIl (OKCHIOB, Cyab(UAOB, TUAPUAOB U T.OI.) U JAPYIHMX HEOPraHUUYECKUX 2
COCIMHEHHUN OTIEIbHBIX KJIACCOB.
IIpakTrdeckue 3a7aHys HA YCTAHOBICHHUE CBA3M MEXKIY CTPOCHUEM aTOMOB XMMHYECKUX
JJIEMEHTOB M NEPHOJAMYECKHM HM3MEHEHHEM CBOMCTB XUMHUYECKUX DJJIEMEHTOB MU HX
COCIMHEHUH B COOTBETCTBUU C MOJIOKEHHEM lleproanuecKkoi CUCTEMBI.
Tema 1.2. OcHOBHOe cofiepKaHue 2 OK 01
[Tepunoanueckuit
32KOH H IIpakTHYecKkue 3aHATUSA 2 OK 02
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tabmuma JI.1.

Menneneena

[Tepunonnueckas cucrema xumuueckux snemeHToB [[.1. Menaeneera. usnueckuit
CMBICJHI

Ilepmognueckoro 3akona JI.M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB
XUMUYECKUX DJIEMEHTOB, O0Opa3yeMbIX HMMH TPOCTBIX U CIOXKHBIX BEHIECTB B
COOTBETCTBUM C IIOJOKEHUEM XUMHYECKOrO 3jeMeHTa B lleproamyeckor cucreme.
MupoBo33peHyeckoe U HaydyHoe 3HaueHue llepuonnueckoro 3akona .M. MeHnneineesa.
IIporuno3sl JI.M. MenneneeBa. OTKpbITHE HOBBIX XHMHUYECKUX JJIEMEHTOB. PerieHue
MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUN HA XapaKTEPU3ALUI0 XUMHUYECKUX
a1eMeHTOB «MeTtamindeckue / HeMETAINIMYECKUE CBOMCTBA, JJIEKTPOOTPHUIIATEIBHOCTH
XUMHUYECKHUX 3JIEMEHTOB B COOTBETCTBUU C X JIEKTPOHHBIM CTPOCHUEM U TOJOKEHUEM B
MIEPUOJINYECKON cUCTeME XUMUUeCKuX anemeHToB [[.1. Menneneera»

Pasznen 2. XumMnueckne peakunu

10

Tema 2.1.
Tunsl
XUMHYECKHUX
peakiui

OcHOBHOE coaep:xkanmne

Teopernueckoe 00yueHue

Knaccudukanus v TUIIBI XUMUYECKUX PEAKIIUN C yYACTHEM HEOPTaHUYECKUX BEIIECTB.
CocraBieHue ypaBHEHHI peaklMil COeTUHEHUS, Pa3I0KEHNUs, 3aMeIlleHHs], 0OMeHa, B T.4.
peakiuii ropeHus, OKUCICHUS - BOCCTAHOBIICHHUS.

VYpaBHeHUs1 OKUCTEHUS-BOCCTaHOBNICHMI. CTeneHb okuciaeHusl. OKUCTUTEND U
BOCCTaHOBHTEIIb.

CocraBieHue 1 ypaBHUBAHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM
ANEKTPOHHOTO Oananca. OKUCIUTETFHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPOJIE,
POU3BOJCTBEHHBIX MPOIECCAX U KUZHENESITEIbHOCTH OPraHU3MOB

JlabopaTopHble 3aHATHA

KonnuectBeHHble OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMUU U
pacueTsl 0 YPaBHEHUSIM XUMHYECKUX peakiui. MoJb Kak €IMHULIA KOJIMYECTBA
BelecTBa. ModsipHast Mmacca. 3aKOHbI COXpaHEHHUSI MAacChl U SHEPruu. 3aKoH ABOrajapo.
MounsipHblii 00beM Ta30B. OTHOCHUTEIBHAS TIOTHOCTH Ta30B. PacdeTsl o ypaBHEHUSIM
XUMUYECKUX PEaKIUi ¢ UCTIOIB30BAaHUEM MAaccChl, 00beMa (HOpMalibHbIE YCIOBUS ) Ta30B,
KOJINYECTBA BEIIECTBA

OK 01
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Tema 2.2.
DIIEKTPOIUTHYE
cKast
JTIMCCOIAIINS U
HOHHBIA OOMEH

OcHoBHOE coaep:xanue

TeopeTnueckoe od0yueHue

Teopust snexkTponuTHuecko auccouuanui. WMOHBI. DIEKTPONMUTHI, HEIIEKTPOJIUTHI.
Peakuun nonHoro oomena. CocraBieHue peakluii HOHHOTO OOMEHa IIyTEM COCTaBJICHUS
UX TIOJHBIX M COKpAlIeHHBIX MOHHBIX ypaBHEHHH. KHCIIOTHO-OCHOBHBIE pEaKLUU.
3a/1aHus Ha COCTaBJIEHUE NOHHBIX PEaKIUi

OK 01
JlaGopaTopHble 3aHATUA OK 04
JlaGopatopnas padota "Turbl XMMUYECKUX peakiuii'.
HccnenoBanuie TUTIOB (110 COCTaBY M KOJMYECTBY HUCXOIHBIX U 00pa3yIOIIMXCS BEIECTB)
U TPU3HAKOB XHUMHUYECKHMX peakiuid. [IpoBeneHue peakuwii HOHHOTO OOMEHa,
OTIpeJIeICHHE CPEeJIbl BOJHBIX PACTBOPOB. 3a/IlaHUs Ha COCTaBJICHHE HOHHBIX peaklui
KontpoabHas
CtpoeHue BellecTBa U XUMUYECKUE PEaKun
padora 1
Pazjnen 3. PacTBOpBI
Tema 3.1. OCHOBHOE COflePKAHNE
[TonsaTHE O
pacTBopax IIpakTHYECKHE 3aHATHS
OK 01
PactBopenmne kak (usuko-xumudeckuid mporecc. PactBopsl. CriocoObl MPUTOTOBICHUS OK 02
0KO07

pactBopoB. PactBopumocth. MaccoBasg 10151 pacTBOpeHHOro BemiectBa. CMBbICT
noKa3zaTenisl MPeaebHO JONYCTUMON KOHIEHTpAlMh M €ro HUCIOJIb30BAHUE B OIICHKE
AKOJIOTMYECKOI 0€30MaCHOCTH.

[IpaBuiia HKOIOrMUECKH 11€I€CO00PA3HOI0 MOBEICHUS B OBITY U TPYIAOBOH JI€SITEILHOCTH
B LIEJIIX COXPAHEHUS] CBOETO 3JI0POBBbS U OKPYXKAIOIIEH NPUPOJHON Cpebl, OMACHOCTb
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BO3JICUCTBUS HA )KMBBIE OPraHU3MbI ONPEEIEHHBIX BELIECTB.
Pemrenne npakTuKoO-OpUEHTUPOBAHHBIX PACYETHBIX 3aJaHUI HAa PACTBOPBHI,
UCIOJIb3yEeMbI€ B OBITOBOI M MPOM3BOJCTBEHHOMN JESATENBHOCTH YEJIOBEKA

Tema 3.2. JlaGopaTopHble 3aHATUA 2
Hccnenosanne | JlaGoparopras paGora «[IpHroTOBICHHE PACTBOPOBY.
CBOHCTB [IpuroroBneHre pacTBOPOB 3aJaHHON (MaccoBOW, %) KOHICHTpamuu (C TMPaKTHKO- 5
PacTBOPOB OpPUEHTUPOBAHHBIMH BOIIPOCAMM) U ONPEIETICHUE CPEJIbI BOJHBIX PACTBOPOB.
Pemenue 3a1ay Ha NPUTrOTOBJIEHUE PACTBOPOB
Paznen 4. CTtpoeHue U CBOHCTBA HEOPTAHUYECKHUX BelIeCTB 16
OcHoBHOE coaep:xanmne 4
Tema 4.1.
Knaccudukamus, | Teoperuueckoe od0yueHue 2
HOMEHKJIaTypa v
1 CTpOCHHE [Ipenmet Heopranuueckoi xumun. Kinaccudukaims HeopraHuueckux BemiecTs. [IpocTeie
S —— U CJIOXkHbIE BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUIbI, TUAPOKCHIBI,
X BEIECTE KHCJIOTHI, COJN). B3anMOCBsI3b HEOpraHUYECKUX BEIIECTB. ArperaTHble COCTOSHUS
BeniecTBa. Kpucrannuueckue u amop@Hbie BemecTsa. TUITBI KPUCTAJTUTMYECKUX PEIIETOK 5
(aToMHas1, MOJIEKYJISIpHAs, MOHHAS, METAITTUYECKas ). 3aBUCUMOCTh (PU3UUECKUX CBOMCTB
BEIIECTBA OT TUIA KPUCTAINIMYECKON PEIIeTKH. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTHU
BEIIECTB OT BUJa XUMHUUYECKOM CBSI3U U TUIIA KPUCTAIUIMYECKOM pemeTKu. [IpruanHbI
MHOT000pa3usi BEIIECTB
IIpakTyeckue 3aHATHS 2
HomenknaTypa HeopraHW4eCKUX BEIIECTB: Ha3BaHUE BEIIECTBA UCXOS U3 UX
XAMHUYECKOW (POPMYIIBI MIIH COCTABICHUE XUMHUIECKOU (DOPMYITBI HCXOs M3 HA3BaHUS OK 01
BelecTa no mexayHapoaHoit (MIOTTAK) unu TpuBHaibHOM HOMEHKIIATYPE. 2 OK 02

Pemenune nmpakTHdeckux 3aaHuil 10 KiIacCu(PUKAIMY, HOMEHKIATYpPE U XUMUYECKUM
dbopMyTaMm HEOPTaHUMYECKUX BEIIECTB PA3INYHBIX KJIACCOB (YTapHbIN Ta3, YIIICKUCITBINA
ra3, aMMHaK, raieHasi U3BeCTh, HeralleHasi U3BECTh, MUTHhEBAsl COJAa U APYTUX): HA3bIBATh

18




U COCTaBJIATH (POPMYJIbI XMMHUUECKHUX BEILIECTB, ONPEIEIATh IPUHAIEKHOCTD K KJaccy.
Nctounuku xumudeckoi nuHpopmaluu (CpeacTB MaccoBoii uHpopmaluu, cetb HTepHeT
u apyrue). [lonck nHpopManuu no Ha3BaHUAM, UAEHTU(PUKATOPAM, CTPYKTYPHBIM
dbopmynam.

Tema 4.2.
dusuke-
XUMHYCCKUE
CBOMCTBa
HEOpPraHUYECKUX
BCIIICCTB

OcHoBHOE coaep:xanne

TeopeTnueckoe o0yueHune

Mertamnbl. O0ue pusnvyeckue u XuMUYecKre cBoicTBa MeTalIoB. CriocoObI
NOJIyYEHUs. 3HAYEHNE METAJJIOB U HEMETAJIOB B PUPOJE U KUZHEAECATEIBHOCTH
YeJioBeKa M opranu3mMoB. Koppo3usi MeTasuioB: BUJIbI KOPPO3UH, CIIOCOOBI 3aIIUThHI
METaJUIOB OT KOPPO3UHU

Hemeramnbl. O6mue pusnyeckrue 1 XUMHUECKUE CBOMCTBA HEMETAITOB. TUITHYHBIE
cBoricTBa HemeTtauioB [V- VII rpynn. Knaccudukaius 1 HOMEHKIaTypa COeIUHEHUM
HeMeTauioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE.

IIpakTH4eckue 3aHATHS

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB (OKCHIOB,
TUJIPOKCHUIOB, KMCJIOT, COJIEH U Ap.). 3aKOHOMEPHOCTHU B U3BMEHEHUU CBONCTB IPOCTHIX
BEIIECTB, BOJIOPOIHBIX COEAUHEHUM, BBICIIIUX OKCHJIOB Y THIPOKCHJIOB.

JlaGopaTopHble 3aHATUA

JlaGoparopnas pabora «CBolcTBa MeTa/NIOBY. B3auMoaelicTBHE METAIIOB C BOJIOM, a
TaKXe C pacTBOPAMU COJIEH U paCTBOpPAMHM KUCJIOT. B3aumoaencTBre cCEpHOM U a30THOM
KHUCIIOT ¢ Melbto. CocTaBlieHHEe YPaBHEHUN XUMUUYECKUX PEAKIUNA C YHACTUEM MPOCTHIX U
CJI0’KHBIX HEOPTaHMYECKUX BEIIECTB: METAJUIOB U HEMETAJUIOB; OKCUJ0B METAJLIOB

Jlabopatopnas padota «XapakTep JUCCOMHUANNH PA3TUIHBIX THIPOKCHUIIOBY.
CocraBiieHle ypaBHEHUN XUMHUUYECKUX PEAKIINI C y4aCTUEM HPOCTHIX U CIIOAKHBIX
HEOPraHMYECKUX BEIIECTB:, HEMETAJUIOB 1 aM(OTEPHBIX AIEMEHTOB; HEOPTAHHUECKUX
KHUCJIOT, OCHOBAaHUM 1 aM(OTEPHBIX TUAPOKCUIOB; HEOPTAHUUECKUX COJICH,
XapakTEPU3YIOIIMX UX CBOMCTBA.

OK 01
OK 02

19




TeMmrepaTypa) JAJisl CO3/1aHus ONTUMAJIbHBIX YCIOBUM MPOTEKAHUS XUMHUYECKUX
npoueccos. puanun Jle [larense

JlabopaTopHas pab6ora

JlabopatopHast pabota «CKOpPOCTh XMMHYECKUX peakinuii. CMeneHne XUMHUYECKOTO
paBHOBecus» PeleHne NpakTUKO-OPHEHTUPOBAHHBIX 3aJaHUN Ha aHamu3 (PaKTOpPOB,
BIMSIOIINX HA HM3MEHEHHE CKOPOCTH XHWMHUYECKOM peakuud, B T.4. C IO3ULHAN
AKOJIOTHYECKHU 1EJIECO00PA3HOTO TOBEACHUS B OBITY M TPYAOBOW JEATEIHLHOCTH B IIENISIX
COXPAaHEHHUSI CBOETO 3I0POBbS U OKPYKAIOIIEH IPUPOIHOUN CPEIBI.

Pemenne npakTuKO-OpMEHTUPOBAHHBIX 3aJJaHUI HA MPUMEHEHHUE TpuHIuna Jle-

Tema 4.3. OcHOBHOE coaepKkaHue
Unentupukauusa | JlabopaTopHble 3aHATHS
Heopranudecku | Jlaboparopnas pabora «aeHTHUUKaIMS HEOPraHUYECKUX BEILIECTBY.
X BEIIECTB Pemienre SKCIEpUMEHTANBHBIX 3aad IO XUMHUYECKMM CBOWCTBAM METAUIOB U OK 01
HEMETAIIJIOB, IO PACIO3HABAHUIO U MOJYYEHHUIO COEIMHEHUI METANIOB U HEMETAJUIOB.
NnenTudukaiys HEOPraHM4eCKUX BEIIECTB C UCTIONb30BaHUEM UX (PU3UKO-XUMHUYECKUX
CBOICTB, XapaKTepHBIX KaUeCTBEHHBIX peakiuil. KauecTBeHHbIE peaKIu Ha Cyibdart-,
KapOOHAT- U XJIOPU-aHUOHBI, HA KATUOH aMMOHUS
KonTpouabHas .
CBoliCTBa HEOPTAHUYECKHUX BEIIECTB
padora 2
Pazien 5 Kunetnueckue u TepMoIMHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHUECKUX
' peakiuit
OcHOBHOE cofepKaHue
Tema 5.1
CKOPOCTL TeopeTnueckoe o0yyenmne
XHME%CKHX CKOpOCTh peakiyy, €€ 3aBUCUMOCTh OT Pa3iNyYHbIX (PaKTOPOB: MPUPOABI PEATUPYIOLIUX
eaKLIHiA BEUIECTB, KOHLEHTPALMM pEarupyroliuX BEIIEeCTB, TEMIEpaTypbl M  IUIOWAIU
P ' PEaKIMOHHON TOBEPXHOCTU. TemnoBbie 3(PPEKThl XUMUYECKUX peakiuil. DK30- U
XHUMHUYECKOE
SHAOTEPMUYECKHUE, PEAKIUY.
paBHOBECHE N .
OOpaTUMOCTh peakiuii. XMMUYECKOE PABHOBECHE U €T0 CMEILEHUE MO/ IEHCTBUEM OK 01
pa3IMuHBIX (AKTOPOB (KOHLIEHTPALMS PEareHToOB WM NPOAYKTOB PEAKINH, JaBICHNUE, OK 02
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‘ [ITaTenbe nis HAXO0KACHUS HAIIPABJICHUS CMEILICHUS

IIpodeccnoHaIBLHO-OPHEHTHPOBAHHOE CO/iCPKAHUE (COAepKaHUe PUKJIAJTHOI0 MOAYJIs1)

Pa3nea 6. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJbHOCTH Y€JI0BEKA
Xumust B ObITY OCHOBHOE coJepKaHHe OK 01
1 OK 02
[POM3BOJCTBEH Teopernueckoe 00yueHue OK 04
HO Hogelimmme nocTnxeHrss XMMUYECKON HAYKU U XUMUYECKOW TEXHOJIOrMH. Posb 0K 07
eSTCIbHOCTH XUMHUU B 00ECTICUCHUH DKOJIOTUYECKON, SHEPreTUYECKON 1 MUILIEBON 6€30MacHOCTH, K 3.4.
JeIOBEKA pa3BuTUU MeauIUHEL. [IpaBuia noncka u aHaM3a XUMUYECKOU HHGOPMAIIUK U3 MK 4.2
Pa3IMYHBIX KICTOYHUKOB (Hay4YHasi U yueOHO-Hay4YHas JIUTepaTypa, CpeicTBa MacCCOBOM
uHopmaiuu, cetb MIHTepHer)
IIpakTHyeckue 3aHATHS
[Touck m aHanu3 KeWCOB O MPUMEHEHUH XUMHYECKUX BEIIECTB M TEXHOJOTHH C Y4ETOM
Oynyuel npodeccuoHaTbHOM MEATEeIbHOCTH MO0 TeMaM: KPAacKd, UCTOYHUKU >HEPTHH,
OpraHM4ecKue U MUHEpalbHbIE YI00pEHUs, JEKapCTBEHHBIEC BEIIECTBA, OBITOBAS] XUMUS.
3amura: [IpeacraBienue pe3ynbTaToOB pelieHus: KeMcoB B popMe MUHHU-TOKIA1a C
Ipe3eHTaluen
Pasznea /. CTpoeHne M CBOIICTBA OPraHM4YeCKHX BelleCTB 24
OcHoOBHOE cofepKaHue 4
TeopeTnueckoe 00yueHue
Tema 7.1. [TosiBneHKE U pa3BUTHE OPraHUYECKOW XUMUHU KaK Hayku. [IpeaMeT opranndeckoi
Knaccuduranus | xyvpn. Mecto u 3HaueHme OPraHUYeCKON XMMUH B CUCTEME €CTECTBEHHBIX HAYK. OK 01
» CTPOCHHUC 1 XHUMHYECKOE CTPOCHUE KAK NOPSAOK COEAWHEHUS aTOMOB B MOJIEKYJIE COIVIAaCHO HX
HOMCHKIIATYPa | ganeHTHOCTH. OCHOBHBIC ITOJIOKCHHS TCOPUU XUMHYECKOTO CTPOCHHS OPTaHWYECKUX
OPraHH9CCKUX | coenmuuennit A.M. bByrtinepoBa. VYTIepoaHbId CKEJIET OPraHWYECKOW MOJICKYJIBL.
BCHICCTB 3aBUCUMOCTh CBOWCTB BENIECTB OT XHMHYECKOTO CTpOeHHs Moyiekyn. W3omepus u

MU30MEPBI.
[Tonsitue o pynkumonansHoM rpymme. Pagukan. [IpuHuumne! knaccupukanuu
OPraHu4YeCKUX CoeAMHEeHNN. MexayHapoIHasi HOMEHKIIATYpa U IPUHIHIIBI
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HOMEHKJIATYphl OpraHndeckux coenquneHuil. [lonsatue 06 azorcoaepxaimx
COCIMHEHUAX, OMOJIOTMYECKH aKTUBHBIX BellleCTBaX (YIJIeBOAaX, *Kupax, Oelkax u Jp.),
BBICOKOMOJICKYJISIPHBIX COSTMHEHUSIX (MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO)

IIpakTnyeckue 3aHATHS

HomeHknaTypa opraHm4ecKux COeAMHEHUN OTIAEIbHBIX KIACCOB (HACKIIICHHBIE,
HEHACHIII[EHHBIE U APOMATUYECKUE YTIIEBOAOPOAbI, CIIUPTHI, (DEHOJIBI, aJIbIETUIbI,
KETOHBI, KapOOHOBBIE KUCIOTHI U Jip.) CocTaBlIeHUE TIOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOPMYJI OPraHMYECKUX BEIIECTB OT/IEIbHBIX KJIACCOB, UCIIOJIB3YS UX
HA3BaHUS 10 CUCTEMATUYECKON U TPUBHAILHON HOMEHKJIAType (3TUIICH, alleTHIICH,
rmiepuH, ¢peHo, GopMalbAeTul, YKCyCHasi KUCIIO0Ta, TIUIUH). PacueTsl mpocTeitieit
dbopMyITbl OpraHUYeCKOM MOJICKYJIBI, UCXOJISl U3 DJIEMEHTHOTO cocTaBa (B %)

Tema 7.2.
CBoiicTBa
OPTraHUYECKUX
COeIMHEHNH

OcHOBHOE coaep:xkanmne

12

TeopeTnueckoe o0yueHune

- DU3UKO-XMMHUYECKUE CBOICTBA OPraHMYECKUX COEIWHEHHI OTHEIbHBIX KIACCOB
(ocoOeHHOCTH KIlaccu(UKAMM U HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJOTHYECKUH Pl U
oOmast dopmyna; uzomepus; (PU3NUYECKUE CBOWCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI
NOJIyYEHUs): MPENEIbHbIE YIJIEBOAOPOAbl (alKaHbl u LUKJIOAIKaHbI). ['opeHne MmeTaHa
KaK OJMH M3 OCHOBHBIX HCTOYHHMKOB TeIUIa B MPOMBIIUIEHHOCTH W ObiTy. CBoOlicTBa
IPUPOJHBIX YIIIEBOAOPOAOB, HAXOKIECHHUE B IPUPOJE U IPUMEHEHHE AIKAHOB;
- TpeIebHbIE YIIEBOAOPObI (AIKaHbI ¢ MUKIOAJIKaHbl). ['OpeHre MeTaHa Kak OJIUH U3
OCHOBHBIX HMCTOYHUKOB TE€IJIa B MPOMBIIUIEHHOCTH W ObITy. CBOICTBAa HPUPOIHBIX
YIJ€BOJIOPOJIOB, HAX0XKIEHUE B MIPUPOJIE U IPUMEHEHUE AJIKAHOB;

HelpeaeabHbIe (AJIKEHbI, AIKUHBI U alKaJIUEHbl) 1 apOMATUYECKUE YIIIE€BOJAOPOIbI.
['openue aneTnineHa Kak ICTOYHUK BBICOKOTEMIIEPATYPHOIO MIIAMEHU JJIsl CBAPKH U
PE3KH METAIIJIOB

KHCIIOPOJICOASPKAIIINE COSTMHEHUS (CITUPTHI U (DEHOJIbI, KAPOOHOBBIC KUCIOTHI U
3(HpHI, ATBJACTHIB U KETOHBI, KUPBI, YTIIeBO bl ). [IpakTHueckoe mpuMeHeHNe
STUJICHTIIMKOIIS, ThuieprHa, Gpenona. [Ipumenenue hopmanpaeruia, areraibaeTuaa,
YKCYCHOM KHCIOTBI. MblJIa KaK COJIM BBICIINX KapOOHOBBIX KMCIOT. MOIOIIKE CBOMCTBA

OK 01
OK 02
OK 04
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MbILIa

IIpakTHyeckue 3aHsATHHA

CBolicTBa OPraHUYECKUX COCTMHEHUI OT/AENbHBIX KIACCOB (TpUBUAIbHAS U
MEXTyHapOHasl HOMEHKIIATypa, XMMUYECKHUE CBOMCTBA, CIOCOOBI MOTYUYEHUS ):
npeesbHbIe (aTKaHbl U IUKIOAIKAHBI ), HEMPEAe/IbHbIC (AJIKEHBI, AIKUHBI U aJIKaIUEHBI)
U apOMaTUYECKUE YTIEBOAOPOIbI, CHUPTHI U (PEHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(UPBI,
aJbJIETUbl U KETOHBI, aMUHBI U aMUHOKHUCJIIOTHI, BLICOKOMOJIEKYJISIPHbIE COSTUHEHUS.
3a/aHus Ha COCTaBJICHUE YPaBHEHUN XUMUYECKUX PEaKIUi C ydacTHEM OPraHMYeCKUX
BEIIECTB HA OCHOBAHMM UX COCTaBa U CTPOCHUS
CocraBieHue cxem peakuuid (B TOM YHCIE MO MPEeAJIOKEHHBIM IIeN0YKaM MPpeBpaIleHUI),
XapaKTepU3yIINX XUMHYECKHE CBOWCTBA OPraHUYECKUX COCJUHEHUN OTIEIbHBIX
KJIACCOB, CHOCOOBI WX TMOJYyYEeHHUS M Ha3BaHUE OPraHMYECKUX COCJAMHEHHUH IO
TPUBUATBHON UM MEXKTYHAPOIHON CUCTEMAaTHYECKOM HOMEHKIIAType.

Pemenue mpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJJaHUI HA CBOMCTBA
OpraHUYeCKUX COSAMHEHUN OTIEIbHBIX KJIACCOB

JlaGopaTopHasi paéorta

JlaGopatopHast pabora "llpeBpaieHusi OpraHMYeCKUX BEUIECTB IPU HarpeBaHUU'.
[Tomydenue 3THIIEHA U U3YyYEHUE €TO CBOMCTB. MOAEIMPOBAHUE MOJIEKYJ U XUMUYECKUX
peBpalleHUI Ha PUMEPE dTaHa, STUJICHA, alleTHIEHA U JIp.

JlaGoparopHass pabora. «CBoicTBa cnHUpTOB» l3ydeHHWe pacTBOPUMOCTH CIIUPTOB B
Boge. OKHUCJIEHUE COUPTOB PA3IUYHOTO CTPOEHUSI XPOMOBOM cmechio. llomyuyeHue
auTIIIOBOTO Adupa. [lonyyenue rnunepara Meau.

JlabopatopHas pabora «CBoiicTBa KapOOHOBBIX KHCIOT». PacTBOPHUMOCTH pa3IUYHBIX
KapOOHOBBIX KHCJIOT B BOje. B3ammonelcTBHE€ YKCYCHOHM KHCIOTBI C METaJJIaMHU.
[Tonmydyenne n30amMmI0BOro 3(hupa yKCyCHOU KUCIOTHI

Tema 7.3.
WNnentudukarm
ST OPraHUICCKHUX
BEILIECTB, UX

OcHOBHOE cofepkaHue

Teopetuueckoe oOyueHue

BI/IOOpFaHI/I‘-ICCKI/Ie COCIUHCHMU. HpI/IMeHeHI/Ie n OmoJIornueckas POJIb YIIICBOAOB.

OK 01
OK 02
OK 04
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3HAUECHHUE U
MIPUMEHEHHE B
OBITOBOI U
MIPOU3BO/ICTBEH
HOM
NEATEIILHOCTH
yeJIOBEKa

Oxucnenne yriaeBo 0B - HCTOYHHUK YHEPTUU KUBBIX OpraHu3MoB. O0JacTH MPUMEHEHUS
amuHOKHUCIOT. [IpeBpanienns 6eTKOB MUY B OpraHu3Me. bruonorudeckue ¢yHKIAN
OenkoB. buonornueckune QyHKITNHN )KUPOB. PosIb OpraHndeckoil XMMHUHU B PEIICHUN
npoOJieM MUIIEeBOM 0€30MaCHOCTH

IIpakTnyeckue 3aHATHS

Ponb oprannueckoil XMMUU B PeILIEHUU MPoOIeM SHEPreTHYecKoil 0€30MacHOCTH, B
Pa3BUTUU MEIULMHBI, CO3JaHUHA HOBBIX MAaTEpUaIOB, HOBBIX HCTOUYHUKOB YHEPTUU
(anmpTepHATHUBHBIE UCTOYHUKHU SHEPTrUn). ONacHOCTbh BO3ACHCTBUS HA KUBBIE OPTaHU3MBI
OpraHUYeCKUX BEIECTB OTACNIbHBIX KIACCOB (YIJI€BOAOPO/IbI, CHUPTHI, (PEHOJIBI,
XJIOPOPTraHUYECKUE MTPOU3BOJIHBIE, aJIbAETUABI U JIP.), CMBICI ITOKA3aTeNs MPEIEIBbHO
JONYCTUMOW KOHLIEHTPAallUU

JlaGopaTopHbie 3aHITHS

JlaGopatopHast pabora: "WaeHTudukaus OpraHuyecKUX COCAMHEHHH OTIeIbHBIX
KJ1accoB"

NnenTudukaims opraHu4eckKux CoOeMHEHUN OTIEIbHBIX KJIACCOB (HA MpUMeEpe
aJNbJIETUIOB, KpaxMmania, YKCYCHOM KUCIOThI, OEIKOB U T.I1.) C UCTIOJIb30BAHUEM UX
(U3UKO-XMMUYECKUX CBOMCTB U XapaKTEPHBIX KAYECTBEHHBIX peakiuii. JleHaTypamms
Oenka npu HarpeBaHuu. L{BeTHbIC peakiiuu 0eaKoB. BO3HHKHOBEHNE aHATUTHYECKOTO
CUTHaJa C TOYKH 3PEHUS XUMHUYECKUX MIPOLIECCOB MIPU NPOTEKAHUH KAYECTBEHHOM
peakiuu, MOo3BOJISIONMEH HACHTUDUITMPOBATH MPEJI0KEHHBIE OPraHNYECKHE BEIIECTBA

KonTposnbHas
pabora 3

CtpyKTypa U CBOMCTBA OPraHMYECKHUX BEIIECTB

IIpome:xxyTouHasi aTTecTanus Mo gucuunante ( 1uddepeHMPoOBaHHBIN 3a4eT)

Bcero

68
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3. YCJOBUS PEAJIN3ALIMUA ITPOI'PAMMBbBI YYEBHOM
JANCIUIIJIMHBI
3.1. TpeOoBaHusi K MHHMMAJBHOMY  MAaTEePHAIBHO-TEXHHYECKOMY
o0ecre4eHHI0

Jlns peanuzanul TporpaMMbl JUCHUIUIUHBL JTOJDKHBI OBITh MPEAYCMOTPEHBI
CJIeIyIONINE CHelalIbHbIEe TOMEIIECHUS: Y4eOHbI KaOMHET XUMUU

OGopynoBanue y4yeOHOro ka0uHeTa (HAIJIAAHbIE TMOCOOUs): HAOOPHI
IAPOCTEPKHEBBIX MOJIEJIEH MOJEKYJ, MOJIed KPUCTAUIUUYECKUX PEIICTOK,
KOJUICKIIUM TIOJIMMEPOB; KOJUICKIIMS TOPHBIX TMOPOJ M MHHEpPAJIOB, TabiuIa
MenneneeBa, yueOHbIe GUIBEMBI, ITU(DPOBBIE 00pa30BATEIBLHBIE PECYPCHI.

TexHuueckue cpeacTtBa oOy4YeHHsI: KOMIIBIOTED C  YCTpPOMCTBAMHU
BOCIIPOM3BEJICHUSI  3BYKa, IMPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C DKPAHOM,
MYJIBTUMEIUNHAS TOCKA, YKa3Ka-TPe3eHTEP s IPE3CHTAIIHH.

Ob6opynoBanne jJadopaTopuu U padbo4ux MecT JadOpaTOpUM: MEH3YPKH,
MUTIETKU-KAMEIbHUIIBI, TEPMOMETPHI, (QUIbTpOBaIbHAs Oymara, IPOMBIBAJIKH,
CTEKJISTHHBIE TPOOUPKH, PE3UHOBBIE NPOOKU, (oHapuKU, HAOOp PEAKTHBOB,
CTEKJITHHBIE TAJIOYKH, INTATUBBI I MPOOUPOK; MEpPHbIE UWIMHAPHI, BOPOHKH
CTEKJITHHBIC, BOPOHKHU JACNHUTENbHBIC IuauHapudeckue (50-100 mi), cTymku ¢
necTukoM, ¢GaphopoBble YaIlKH, MUHIETHI, (UIBTPHI OyMaKHble, BaTa, Mapis,
4acoBbI€ CTEKJIA, DJIECKTPOILTUTKU, JTA0OPATOPHBIE IMITATHUBBI, CITUPTOBBIE TOPEIIKH,
CIIUYKH, TIPUOOP IS TTOTYyYEHHUS Ta30B (WIM MPOOUPKA C Ta300TBOAHON TPyOKOIt),
JepKaTenn g TPOOMPOK, CKISHKH Ui XpaHEHHWS PEaKTUBOB, pa3IaTOYHbBIC
JTOTKH; Xxumudeckue crakanbl (50, 100 u 200 mut); mmaresiu; NUHIETHI; TUTCIbHBIC
IIUMIBI, CEKYHIOMEpHI (TaliMephl), MepHbIe TTpoOupku (Ha 10-20 mi) U MepHBIE
ko661 (25, 50, 100 u 200 mu), BomsHas OaHs (MM TEPMOCTAT), CTEKIISHHBIC
Majg04YKy; KOHWYecKre KoJObl st tutpoBaHus (50 m 100 mur); MHAUKATOpHBIE
MoJIOCKU Jysi  onpenenenuss pH u  cTangapTHas UWHAUMKATOpHAs —IIIKaja;
YHUBEpCANbHBIA HHANKATOP; nuneTku Ha 1, 10, 50 ma (wnm go3atopsi Ha 1, S 1 10
MJI), OIOpeTKH JUIsI TUTpPOBaHWS, MeauruHckue wmpuibsl Ha 100-150 Mo,
nabopaTopHbIC W/WIN aHATUTHYECKUE BeChl, pH-METphl, CymuiabHBIA mKad, U 1ap.

nabopatopHoe 000pyI0BAHUE.
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3.2. HNudopmannonHoe odecnevyeHue peajn3auiy NporpaMmbl

OCHOBHBIE HCTOYHUKU:
1. Ta6puemsa O.C. Xumus. 10 kmacc. YrayoneHHbild ypoBeHb: yaeOnuk / O. C.

I"a6puensu, U. I'. Octpoymos, C. A. Cnaakos. - IIpocsemnienue, 2022. — 399

2. Xwumus. 11 knacc. Yrryonennsiii ypoBenb: yueOnuk / O. C. ['abpuensu, U. T

Octpoymos, C. A. Cnaakos, A. H. JIEBkuH. - [Ipocsemnienue, 2022. — 432
JlomosiHUTEIbHbIE HCTOYHUKM

http:/lib.bsaa.edu.ru — b Bearopoackoro 'AY

http://znanium.com — BC «3Hanmym»
http://e.lanbook.com — IBC «Jlanb»
http://ebs.rgazu.ru — 9BC «AgriLib»
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHUS YYEBHOM

JUCHUITJINHBI
Kontpons u  omeHka  pe3yiabTaTOB  OOyYEHHsS  OCYIIECTBIISIETCS
mpenojaBaTeieM B MPOILIECCE MPOBEACHUS  MPAKTUYECKUX  3aHATUA U

1a00paTOpHBIX PabOT, TECTUPOBAHMS, a TAKXKE BBHIMOJHEHUS O0O0Yy4YalOIIMMUCS
WHIUBUIYAJIbHBIX 3aJaHUM, IMPOEKTOB, HCCleNOoBaHUN. Pe3ynbTaThl 00ydeHUs
ONPEJENSIOT, YTO O0y4aroluecs MOJDKHBI 3HATh, TOHUMATh U JE€MOHCTPUPOBATH
0 3aBEPIICHUH U3yUYEHUS TUCUUTIINHBI.

Jnst hopMupoBaHus, KOHTPOJIS U OLIEHKH PEe3yJIbTaTOB OCBOCHHS y4eOHOM
JUCIUIUIMHBI UCTIOJIb3YETCSI CUCTEMA OLIEHOYHBIX MEPONPUATUN, MPEACTABIISIONIAN
co0Ol KOMIUIEKC Y4EeOHBIX MEpPONpPUITUH, COTJACOBAaHHBIX C pPE3yJbTaTaMH
dIroC COO (mpeameTrHbIe

oOydyeHuss U CQOPMYIUPOBAHHBIX C YYETOM

pesyabTathl o auctuiuinie) u GIOC CIIO.

OK/ Mony.e/ Pesyabrar Tunbl OLEHOYHBIX MEPONIPUATHIA
IIK [Pa3nen/Tema 00yuyeHust ponp
I OcHoBHOE coaepkaHue
1 Paznen 1.
OCHOBLI DopMyJaHpOBaATH
0a30Bble MOHSATHUS U
CTPOEHUsA
3aKOHBI XUMHUH
BellecTBa
1. Tect «CTpoeHHEe aTOMOB XUMHUYECKUX
1.1 | OK [Crpoenue CocraBisTh P .
3JIEMEHTOB U IPUPOJa XUMHUECKOU
01 |aromoB XUMUYECKHE (HOPMYJIBI
. CBSI3H.
XUMHYCCKUX COCIMHCHUH B
ICMEHTOB 1 COOTBETCTBII CO 2. 3a1aun Ha COCTABIICHHE XUMHUYCCKHX
—— CTOLICHBIO OKHCIICHIS dbopMys1 IByXaTOMHBIX COSIMHEHUI
IMIACCKOI NHMUICCKIX (okcuaoB, Cynb(PUI0B, THAPHUIOB U T.I1.).
B IEMEHTOB, HCXOIL H3 3.3amanns Ha MCHOIB30BaHNE XUMHUYECKOM
BaHeHTHOC”}I/I - CHMBOJIMKH M Ha3BaHUH COCIMHCHUM I10
IPOOTPHIATENBHOCTH HOMEHKJIAType MEXIYHAPOJIHOTO COI03a
TEOPETUYCCKON M MPUKIIATHON XUMHUH U
TPUBHAIIbHBIX Ha3BaHHUM JIJISI COCTABJICHUS
XUMHYECKUX (GOPMYI IBYXaTOMHBIX
coeMHeHUN (OKCUIOB, CYyTb(PHUIOB,
TUAPUIOB U T.I1.) ¥ IPYTHX
HEOPraHUYeCKUX COCTMHEHUI OTIAEIbHBIX
KJIaCCOB
JlaGopaTopHas pabora
XapakTepu3oBaTh 1. Tect «Metammmueckue /
1.2 | OK [Iepuognuecku o
01 i sakon XHMHUYECKHE DJIEMCHTBI | HEMETaJJINUeCKHUE CBOMCTBA,
OK  frabmuma LU B COOTBETCTBHHU C UX ANEKTPOOTPULATENBHOCTh U CPOJICTBO K
02 MeHneneeﬁa " | monmoxeHnueM B ANEKTPOHY XUMHYECKUX JIEMEHTOB B
NEePUOAUYECKON COOTBETCTBHUE C UX IEKTPOHHBIM
CHCTEME XMMHYCCKUX CTPOECHHUEM U TOJIOKEHUEM B
snemenToB J.W. MEePUOANYECKON CUCTEME XUMUYECKUX
MeHpeneeBa anemenToB .. MenaeneeBa.
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2. IlpakTnueckue 3a1aHus Ha
YCTaHOBJICHUE CBS3U MEX]y CTPOCHUEM
aATOMOB XUMHWYCCKUX IJICMCHTOB U
NEPpUOANICCKUM U3MCHCHUCM CBOICTB
XUMHUYCCKUX DJICMCHTOB U UX COGI[I/IHGHI/Iﬁ
B COOTBETCTBHHU C ITOJIOKCHUEM
[Tepuonueckoit cucreme.
IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHUE 3a/IlaHUs Ha
XapaKkTCpU3aluio XUMHUYCCKUX DJICMCHTOB!
«MeTtamnyeckre / HeMETaLINYCCKUE
CBOICTBA, AIEKTPOOTPUIATETBHOCTD U
CPOJCTBO K 3IEKTPOHY XUMHUYECKUX
AJIEMEHTOB B COOTBETCTBHE C UX
SJICKTPOHHBIM CTPOCHUEM U ITOJIOKCHHUEM
B HGpHO)IH‘IGCKOﬁ CUCTEMEC XUMHNYCCKUX
anemeHToB JI.1. Meneneeray

Paznea 2.
2 M eekIe XapakTepu3oBaTh KourpoabHas padora «CTpoenue
THIBL XUMHHECKHUX BeleCTBA M XHMHYECKHE PeaKIum»
peakuuu peakuuii
21 |OK ITumer CoCTARIATS peaKiuu 1. 3agaun Ha COCTaBIICHUE YPAaBHEHUI
CaKIIMIL:
01 [XUMHYECKMX | COCTMHEHUS, peaxi
. - COEIMHEHUs, 3aMEIIECHNUs, pPa3I0KeHus,
OK |peakumii pasiioxkeHus1, 0OMeHa,
oOMeHa;
04 3aMelleHus,
OKHCIHTEIEHO- - OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX
BOCCTAHOBHTCILHBIC pEaKLuii C UCIOJIb30BaHUEM METO/A
3JIEKTPOHHOTO OajaHca.
peaxkuuu
2. 3ajauM Ha pacyeT MacChl BEIIECTBA MU
00BbEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce UK 00BbEMY OHOTO U3
Y4YacCTBYIOIIMX B PEAKI[UH BEILIECTB;
pacuérbl Macchl (00bEMa, KOIMUYECTBA
BEIIECTBA) IPOAYKTOB PEAKIMH, €CIU OJHO
U3 BEIIECTB UMEET
1. 3aaHust Ha COCTaBIICHUE
2.2 Onexrpoautnue CoCTaBIATh YpaBHEHUS I .
MOJIEKYJISIPHBIX U MOHHBIX peakiuil ¢
CcKast XUMUYECKUX peaKIiu N .
y4acTHEM KHUCIIOT, OCHOBaHMH U coJieil,
TMCCOLMALUS M | HOHHOTO OOMeHa ¢
. YCTaHOBJIEHHE U3MEHEHHSI KUCIOTHOCTH
MOHHBIM OOMEH | ydacTHEeM
cpeabl
HEOPraHMYecKUX pea N
2. JTaboparopnas padota "Turibt
BEIIECTB o
XMUMHUYECKUX peaKInii
3 HccienoBathb
Pa3znea 6. HCTHHHBbIE PACTBOPBI €
PacTBOpbI 3aJaHHBIMH
XapaKTepUCTUKAMHU
31 OK MonsTre o PasTHYATE HCTHHHLLC 1. 3azaun Ha IPUTOTOBIIEHUE PACTBOPOB.
01 2. IIpakTHKO-OpHUEHTHPOBAHHbIE
[pacTBOpax pacTBOpPbI
OK pacyeTHbIe 3aJJaHUs Ha AUCHIEPCHbBIE
02 CHCTEMBI, UCTIOJIb3yeMbIe B OBITOBOMN U

HpOHSBOI{CTBCHHOﬁ ACATCIBHOCTHU
YCJIO0BCKa
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OK

3.2 NccnenoBanue Jlaboparopuas padota "IlpuroroBicHue
01 . Hccnenoath Ghu3nko- "
CBOCTB N pacTBOpOB
OK XUMHUYECKUE CBOMCTBA
[PaCTBOPOB
04 MCTUHHBIX PaCTBOPOB
4 Pasnien 4. HccaenoBarh KouTtpoabHasi padora «CBoiicTBa
CTpoenne M | crpoenme u CBOHCTBA | HEOPraHHYECKUX BEIIECTBY
CBOUCTBA HEOPraHHYeCKHX
HEOPraHUYeCK | poynectp
HX BellecTB
OK 1. Tect «HomeHknatypa u Ha3BaHue
4.1 Knaccugukanu | Knaccupuuposatsb yp
01 HEOPraHMYECKUX BEIIECTB UCXOS U3 HX
T, HEOPraHWYECKUE 9
XUMHYECKOH (POPMYJIBI HITH COCTaBJICHHE
HOMEHKJIATypa | BEIISCTBA B .
XUMHUYECKOH (POPMYITBI HCXOIS U3
M CTpOCHUE COOTBETCTBUU C MX .
HA3BaHMSI BEIIECTBA TI0 MEXTYHAPOTHOH
HEOPraHNYECKH| CTPOCHUEM .
WM TPUBUAITBHON HOMEHKIIATYpPEe».
X BEIIIECTB >
2. 3a/1a4n Ha pacyeT MacCOBOM JIOJIN
(Macchl) XUMHUYECKOTO dJIEMEHTA
(coequHeHust) B MoJieKyJie (cMecH).
3. IIpakTryeckue 3a7aHusl 1O
KJaccu(ukanuy, HOMEHKIaType 1
XUMHYECKUM (popMyiTaM HEOPTraHUIECKUX
BEIIECTB PA3ITUYHBIX KITACCOB.
4. [IpakTyeckue 3aJlaHus Ha
OTIpe/IeTICHNEe XUMUYECKOH aKTUBHOCTH
BEIICCTB B 3aBUCHMOCTH BUa XUMUIECCKOMH
CBSI3M W THTIA KPUCTAJUIMYECKON PEIICTKU
OK 1. Tect «OcoO6EHHOCTH XUMHUYECKHX
4.2 Dusuko- N .
01 CBOMCTB OKCUJIOB, KHCJIOT, OCHOBAHHH,
XUMUYECCKHE .
OK CBOMCTRA aM(OTEepHBIX THAPOKCHJIOB U COJICH».
02 YcTaHaBiauBaTh 3agaHus Ha COCTaBJICHUE YpaBHEHUM
HEOPraHUYECKU .,
 BelecTs 3aBHCUMOCTH (PM3UKO- | XHMHYECKHX PEaKIUi C ydacTHEM
XUMUYECKUX CBOUCTB MPOCTHIX U CJIOXKHBIX HEOPraHUIECKUX
HEOPraHMYECKUX BEIIECTB: OKCHJIOB METAJUIOB, HEMETAJLIOB
BEIIECTB OT CTPOCHUS U aM(OTEPHBIX AIEMEHTOB;
aTOMOB M MOJIEKYII, a HEOPraHNYECKUX KUCIIOT, OCHOBAaHUHU U
TaKXe TUIa aM(pOTEPHBIX TUIAPOKCHJIOB,
KPHUCTAJLTHYECKOM HEOPraHMUYECKUX COJICH,
pELIeTKH XapaKTePU3YIOIINUX UX CBOMCTBA U
CHOCOOBI OTYYCHUSI.
2. 3. [IpakTHKO-OpHUEHTUPOBAHHBIC
TEOpeTUYeCcKHUe 3aJaHNs Ha CBOMCTBA U
MOJIyYeHUE HEOPTAHUYECKUX BEIIECTB
3. JlaGopaTopnas pabora «CBoicTBa
METaJIJIOBY.
4. JIaboparopHas pabota «Xapakrep
JIICCOLIMAIINN PA3IUYHBIX TUAPOKCUIOBY.
4.3 | OK Hnentuduxamnu| Mccnenosath 1. IIpakTUKO-OpPUEHTUPOBAHHBIC 3a/IaHUS
01 ln KaueCTBeHHbIe peakiyy | 110 COCTABIICHMIO XUMHUYCCKUX PEAKIIHii C
OK [HEOPraHMYECKH| HEOPraHMYECKUX y4aCTUEM HECOPraHUYECKUX BEILECTB,
X BEIECTB BEIIECTB UCTIOJIL3YEMBIX JIJISl X UACHTU(DUKAIINH.
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02

2.Jlaboparopnas pabora:

OK "NnenTrduKanyus HeOPraHnIeCKUX
04 BemecTB"
Pasznea S.
) A XapakTepu3oBaTh
Kunernyeckue
BJIMSIHUE PA3JTHYHBIX
U
(¢akTopos Ha
TePMOIMHAMU
paBHOBecHE H
yecKue
CKOPOCTh XUMHMYECKHUX
3aKOHOMEPHOC N
peakumii
TH
MPOTEeKAHUSA
XMMHUYECKUX
eaKIMid
XapakTepu3oBaTh
OK [Ckopoctb PaKTep
T — BIIUSIHUE [IpakTHKO-OpUEHTUPOBAHHBIE
OK  [peaxiuii KOHIICHTPAILIUU TEOPETUYECKHUE 3a/IaHUs Ha aHAJN3
02 XI/IMI/I‘—IG(.:KOG pearupyromux BenecTs | (hakTopoB, BIUSIOMINX HA U3MEHEHHUE
DABHOBECHE Y TeMIIepaTyphl Ha CKOPOCTH XMUMHYECKOU PEaKITHH.

CKOPOCTb XUMHUYCCKUX
peakuuii
XapakTepu3oBaTh
BIIUSITHUE NU3MEHCHUA
KOHLEHTPALUU
BELIECTB, pEaKLUU
Cpelbl U TEMIIEPATYPHI
Ha CMCILECHUE
XMMHYECKOTO
paBHOBECHS

IIpakTHKOOpHUEHTHPOBAHHBIE 3aJaHNS Ha
npuMmeHenne npunnumna Jle- [larenbe mis
HaXO0XXIACHUA HallpaBJICHUA CMCIICHUA
paBHOBECHUA XUMHYECKOM pCaKkuu u
aHaiu3 (paxTopoB, BIUSAIONIMX Ha
CMEIIEHNE XUMUYECKOTO PaBHOBECHS
Jlaboparopnas padota «CKOpOCTh
XUMHUYECKUX peakiuii. CMelleHne
XUMHUYECKOTO PABHOBECHSI

6. IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (CoepKaHUe MPUKJIATHOT0 MOTYJIsl)

OuennBarb . N
6 Pasnea 6. B 3amuTa keiica (¢ yuerom Oyayuiei
MoCJie/ICTBUA .
XuMus B ObITY . npodeccuoHAIbHOM 1eATETLHOCTH)
. OBITOBOI U
NMPOU3BOACTBEHHOMI
NMPOU3BO/ICTBE
N JesiITeJIbHOCTH
HHOM .
YyeJIOBEKA C MO3HIHA
esiTeJIbHOCTH -
IKOJIOTHYECKOi
yeJIOBEKA
0€30MaCHOCTH
OK 01 Keiic (¢ yuerom 0 e
Xumust B ObiTy | OLIeHUBATH (c yd YAy
OK 02 . | mpodeccuoHanbHON AEITETLHOCTH)
151 MOCJIEICTBHS OBITOBOM -
OK 04 N Bo3MoxkHBIE TEMBI KEHCOB:
MIPOU3BOJICTBEH | U MPOU3BOJICTBEHHOU
OKO07]. . 1. Oprannyeckue U MUHEpAJIbHbIE
HOM JIeATeIbHOCTH
IK o ynoopenus. [IpuMeHsemMbie B CETLCKOM
NESATEIbHOCTH | YEJIOBEKa C MO3UINI .
3.4 N XO3SMCTBE.
YeIoBeKa 3KOJIOTUYECKOU
IK 2. JlekapcTBa Ha OCHOBE PaCTUTEIbHBIX
0e30MacHOCTH
4.2 IIpenapaToB
3. Morouue cpecTsa Ha HaTypallbHOMN
OCHOBE.
Paznen 7. HccaenoBarb
7 1 A . KonTpoubHas pabora «CTpoeHue u
CTtpoenue u CTPOEHHE U CBOICTBA N
. CBOJCTBA OPraHU4eCKHX BelleCTB)
CBONCTBa OPraHMYecKUuX
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OpPraHMYecKuXx| BelecTB
BelIeCTB
71 OK Knaccnduram | Knaccuduipposats 1. 3ajanus Ha cOCTaBJIEHHWE HA3BaHUMN
01 |5 crpoehmen | oprammueckue OPraHUYeCKUX COCIUHEHHM 110
2 [ (v
HOMEHKIIATYPA. | BEIIECTEa B TPUBUAIILHON WJIM MEXTYHAPOIHOM
CHUCTEMAaTUYeCKO HOMEHKIIAType.
OPraHUYeCKUX | COOTBETCTBHH C UX
- cTpocHHEM 2. 3aj1aHus HA COCTABJICHHE MOJTHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (popMyIT
OPraHUYeCKUX BEIIECTB OTACIIbHBIX
KJIACCOB.
3. 3ajauu Ha omnpeAeseHUe NpocTeneit
(bopMyIIBl OPraHMYECKON MOJIEKYIIHI,
MCXOJIs U3 DJIEMEHTHOTO cocTaBa (B %)
72 | OK [Croiicrea Y CTAHABIHBATE 1. 3agaHus HA COCTABJICHUE YpaBHEHUN
' XUMUYECKUX PEAKIIUN C ydacTHEM
01 |opraHWYecKHX | 3aBUCUMOCTH (PH3HKO-
OK |coemmenmii XIMIUCCKIX CBONCTE OPraHWYeCKUX BEIIECTB HA OCHOBAHUU UX
COCTaBa U CTPOEHUS.
02 OpPTaHWYECKUX BEIIECTB .
OK OT CTPOCHHSA MOJICKYII 2. 3amaHus Ha COCTaBJIEHUE YPAaBHEHHI
04 XUMUYECKUX PEAKITUN, WIUTFOCTPHUPYIOIINX
XUMHYECKHE CBOMCTBA C YYETOM
MEXaHU3MOB MPOTEKAHMS TaHHBIX PEaKIHit
Y TEHETHYECKOM CBSI3M OPTaHHMYECKHUX
BEIIIECTB Pa3HBIX KIACCOB.
3. PacuerHble 3a71aun 0 ypaBHEHUSAM
peaxiuii ¢ yuacTueM opraHu4ecKuX
BELIECTB.
4. JIaboparopnas padota "[IpeBpamienus
OPraHMYEeCKHX BEIIECTB MPU HArpeBaHUU"
5. Jlabopatopnast paborta. «CBolcTBa
CIIUPTOB»
6. JJaboparopnas padora «CBoiicTBa
KapOOHOBBIX KUCIIOT
OK -
7.3 Uneutndukanu| Viceaenosars 1. [IpakTHKO-OpHUEHTUPOBAHHBIE 3aJaAHUS
01 g KauecTBEHHbIEC peakiyuy | 0 COCTABICHUIO XUMHUYCCKUX PEaKIlHii ¢
OK OPraHMYecKHX | OPraHMYecKHX y4acTUEM OpPraHMYECKUX BEIECTB, B T.4Y.
02 BeIECTB, UX COeTMHEHHA UCIOJIb3YEMBIX JIJIS1 X UACHTU(UKAIINY B
OK ’
3HAYEHUE U OTZEJIbHBIX KJIACCOB OBITY M POMBIILITICHHOCTH.
04 [pUMEHEHME B 2.JIabopatopnast pabora:
= "NUnerTuduraiusd OpraHnyeckux
OBITOBOM U P
[IPOM3BO/ICTBEH COCMHEHUH OTJEIbHBIX KJIACCOB"
HOU
e TETbHOCTH
YeIoBeKa
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