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Paboyag mporpamma paspaboTaHa B COOTBETCTBHH € TpeOOBaHUAMM:

- deepanbHOr0 IOCYJapCTBEHHOrO 00pa30BATENHOTO CTAaHAApTa CPEIHETO o0rmero
06pazoBaHus, YTBEPXKIEHHOTO IIPHKA30M MunoGpaayku Poccum ot 17.05.2012 Ne 413
(3aperucTpUpPOBaHHOr0 MHUHHCTEPCTBOM  IOCTHIMH Poccuiickoit ®emepanun ot 07.06.2012,
peructparosHbiit Ne 24480);

- dexepanbHOro rOCYIApCTBEHHOrO 00pasoBaTe/bHOrO CTaHaapra MO CHCHHAIBHOCTH
21.02.01 PazpaboTka W JKCILTyaTauus He(QTAHBIX W ra3’oBbIX MECTOPOKICHUH, YTBEPIKACHHOIO
npukazoM MuHucTepcTa 00pasoBaHus U HayKH P® ot 12.05.2014 Ne 482 (3aperucTpupOBaHHOIO
MunucTepcTBoM FocTHIMK Poccuiickon Denepanuu OT 29.07.2014, peructpanroHHb Ne 33323);

- denepanpHOit  00pa3oBaTENbHOM  MPOrpaMMBL  CPEIHCETO obmero o0pa3oBaHus,
yrBeprkaennoi [prkasoM MEHHCTEPCTBA TPOCBCIICHHSA Poccuiickoit @enepanuu ot 23.11.2022
Nel014 (zapeructprpoBaHHOro MUHHCTEPCTBOM FOCTHIHH Poccuiickoit ®emepanmu ot 22.12.2022,
perucrpannonsbiit Ne 71763);

- mpuMepHOH paboued MpOrpaMmbl 06111e00pa30BaTeNbHOM AUCHMIUIMHBL «XHMHA» 1A
pO(eCCHOHATBHBIX 00Pa3OBATEBHBIX OPraHU3alKH, yTBEp KICHHOH Ha 3acemanuu Coera 10
OLlEHKE KAdecTBa NPUMEPHBEIX pabouux Iporpamm 00IIe00pa3s0BaTENbHOro H  CONUAILHO-

[YMAHUTAPHOTO [LMKIOB CPEIHEro IpO{ECCHOHATBHOTO obpasosauus, mpoTokon Ne 14 ot
30.11.2022.

PaGouasi mporpamma paccMOTpeHa
na 3aceganuu ITHK MuEH/]
niporokoi ot 30.03.2023 Ne 8
IIpencenarens TTIK MuEH/T
RuaassachtB B. Pomanosa

VTBEPXIAIO:
3am. nupexropa no YMP

JLLA. MyprasuHa

PaGouyio nporpammy paszpadorai:
[IpernoaBatens BhICLICH KBAIHM(PUKAIMOHHOH KaTErOpHH OTIC/ICHHA CIIO (xkBanuduxanus 0
JIUIIIOMY — YUUTENb OHOJIOTHH) N/ M.B. 3axaposa
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1 HACIIOPT IIPOTPAMMBbI YYEBHOM JUCIUATLINHBI

1.1 MecT0 IMCHMILIAHEI B CTPYKTYpe 00pa30oBaTe/IbHOl NpOrpaMmMbl CI1O

O61eco6pa3oBaTebHas AUCIHIUIEHA  «XHMHS) H3y4acTes Ha 0a30BOM YypPOBHE B
06111e06pa30BaTENEHOM —IHKIE y94eOHOro IaHa 0Opa3oBaTeIbHOH  IIPOrpaMMbl  CPEIHETO
npodeccHoHANBHOTO 00pa3oBaHus B COOTBETCTBAU C ®I'OC CIIO mo crmenuansroct 21.02.01
Pazpa6oTKa 1 KCIITyaTalus HeQTSHBIX U Fa30BBIX MECTOPOKICHHUH.

1.2 e 1 IUIAHApPYeMbIe Pe3yJIbTAThI 0CBOCHHS JHCHHIIHHEL:

1.2.1 Hen 1 3a0a9H JHCHHILIHHBI:

Lems: ¢opmupoBaHie y OOYYArOIIMXCsS INPENCTaBICHHST O XHMHYECKOH COCTaBJISIOLIEH
eCTECTBEHHO-HAYYHOH KapTHHbl MHpAa Kak OCHOBBI IPHHATHI pemieHuif B JKM3HEHHBIX |
TIPOM3BOACTBEHHEIX CHTYAIMSX, OTBETCTBEHHOIO MOBEICHHS B IIPUPOIHOH CpeJie.

3anaun:

1) chopMUpoBaTH MTOHAMAHHE 3aKOHOMEPHOCTEH IPOTCKAHHS XHMHIECKAX TIPOLIECCOB U
gBIEHHH B OKpYKaloIeidl cpede, IENOCTHOM HAy4yHOM KapTHHBL MHpa, B3aMMOCBISH H
B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pasBATH YMEHHs COCTAaBIATH (OPMYJIBl HEOPraHWIECKHX M OPraHMvecKhX BEIIECTB,
ypaBHEHHs XHMHYECKHX pEaKIHH, OOBACHATE MX CMBICI, HHTCPIPETHPOBATH pe3yJIbTaThl
XUMHYECKHX IKCIIEPUMEHTOB;

3)  copMHpOBATH HABBIKH HPOBENEHMS MPOCTEHIMX XUMHISCKUX IKCIIEPUMEHTAIBHEIX
HCCIIeI0OBaHMM ¢ COBIIIONCHIEM TIPaBiiI 6e30IIacHOro OOpallieH s ¢ BEMECTBAMA 1 1a00paTOPHEIM
000pyIOBaHHEM;

4) chopMHUpPOBAaTE YMEHHS TPOrHO3UPOBATH  MOCICACTBHA CBOEH  [IeATEIBPHOCTH H
XAMAYECKHX IPHPOIHBIX, OBITOBBIX ¥ IIPOM3BOICTBEHHBIX IIPOLIECCOB;

5) chopMupOBaTE yYMEHHsS [POTHO3HPOBATH  IOCIENCTBHS CBOCH  [EeATENBbHOCTH H
XHUMUYUECKMX [IPUPOIHBIX, OBITOBBIX M IPOM3BOICTBEHHEIX NPOLIECCOB;

6) chOpMHPOBATH MOHAMAHHE 3HAYUMOCTH JOCTIDKCHUH XPMHYECKON HAYKH U TEXHOJIOIHH
JUIS PA3BHTHUs COLMATBHOM U IPOM3BOICTBEHHOH chep.

1.2.2 ILlnanupyeMble Pe3yJAbTAaThl OCBOCHHA 00meo6pa3oBaTeJbHOM JTHCHHIUIHHBL B
coorsercTsun ¢ ®T'OC CIIO u na ocaope ®I'OC COO:

Ko 1 HauMeHOBaHHE POPMHPYEMBIX [InaHupyeMble pe3yIbTaThl OCBOSHHS JHCIUITHHEI

xomrerenui (OK/ TTK) O6mme JucnunIHHapHbe

OK 2. OpraHu30BBIBATE COOCTBEHHYIO | B 4yacTH TPYAOBOro BOCIUTAHHUA! - BIAfeTh CHCTEMOH XHMHYECKHX
NeATeNbHOCTb, BBIOWpATh THIIOBLIE | - FOTOBHOCTE K TpYHY, OCO3HAHWE 3HAHHH, KoTopas BKJIIOUYAET:
METOIbI M CrocOObl BHIMONHEHHA | LEHHOCTH MAacTepCTBa, TPYLOJOOHE; | OCHOBOMOJIAraloIUe TOHATHSA
npodeccHoHaTbHBIX 3anad, | - FOTOBHOCTh K AKTUBHOM | (XUMHWUeCKHH  3JIeMEHT, aToM,
oueHMBaTh MX OS(MGEKTUBHOCTE W | NESTENBHOCTH TEXHONOTHHYECKOH W | 3MEeKTpOHHAA oboyouka aToma, s-, p-,
KauecTBO COLMAILHOM HATPABJIEHHOCTH, | d-OJeKTPOHHBIE OPOUTATH ATOMOB,
Cnoco0OHOCTE HHHLMKUPOBATH, | HOH, MOJICKYJIa,  BAJIEHTHOCTb,
MTaHUPOBAT W CaMOCTOATENBHO | NEKTPOOTPHLATEBHOCTD,  CTEIEHDL
BBIMOJIHATE TAKYHO JEATEIBHOCTD; OKHCIIEHHs,  XMMHYecKasg  CBS3b,
- WHTEpeC K PasiMYHRIM cdepam | MOJb, MOJApHAZ Macca, MOJIAPHBIH
npodecCHOHATLHOM AeATETbHOCTH, o0beM, YTIIEPOIHLIHA CKEJeT,
Ogaajgenne yHHBepcalbHbIMH | QYHKUMOHATIPHAA TPYINa, painkai,
y4eOHBIMH N03HABATENBHBIMH | H30MEPHA, H30MEpEI,
AeHCTBUSIMH: FOMOJNOTHYECKHH  pAl, T[OMOIOTH,
2) 6a30Bble JIOrHYeCKHe JeHCTBUS: | YIIICBONOPOMEL, KHCIIOpO - 5
- CAMOCTOATENLHO (OPMYIMPOBATh H | @30TCOACPIKAILHE COeMHEHH,
aKTyaJIM3UpoBaTh npoGemy, | GHOTOTMYECKH AKTHBHBIC BELISCTBA
paccMaTpUBaTh €€ BCECTOPOHHE; (yrneBonsl, KHUPBHL, Oenku),
- yCTaHABIMBATh  CYIIECTBEHHBIH | MOHOMEp, MOJMMEp, CIPYKTYPHOC
OpW3HAK M OCHOBAHHA  Jnd | 3BEHO, BBICOKOMOHCKyﬂﬂprQ
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CpaBHEHH,
06001EHNS;
- OMNpEemeNnATb UENH AEATENIbHOCTH,
3a/aBaTh MapaMeTpbl W KPHUTEPHUH HX
JOCTHIKEHUS

- BBIABIATL 3aKOHOMEPHOCTH H
MPOTHBOPEYUs. B - PaCCMATPUBaEMBIX
SBJIEHHIX;

- BHOCUTD KOPPEKTHBEI - B
JIESTENIEHOCTD, OLIEHUBATH
COOTBETCTBHE Pe3YJBTATOB  LEIAM,
OLIEHHBAaTh  PHCKH MOCJIEICTBUH
IEeSATeTbHOCTH,

- pasBHBaThb KPEeaTHBHOE MEILIJIEHHE
NPy PEIIEHHH JKHU3HEHHBIX IpOOIeM
a) 6a3oBble HCCIe0BATeILCKHE
JIeHCTBUA:

- BllafeTh  HaBBIKAMH
MCCIIEIOBATENBCKON U
JEATENbHOCTH,
paspelueHus npobem;

- BBIABJIATH MPUUMHHO-CIIENCTBEHHbIC
CBA3H M AaKTyaJW3UpOBaTh 3ajady,
BBIIBUIaTh THIIOTE3Y €€ PELICHHS,
HAXOJIUTh apTYMEHTEI IS
IOKa3aTeNbCTBA CBOMX YTBEPIKICHUI,
3aJaBaTk [apaMeTpel H KPHTCPUH
peLIeHHS;

- aHAJIH3UPOBATE MOJYYEHHBIE B XO€
peleHus 3agaqyu pe3ynbTaTHL,
KPHTHYECKH OLICHUBATH HX
JOCTOBEPHOCTD, [IPOTHO3UPOBATh
U3MEHEHHE B HOBBIX YCIOBHAX;

- yMeTb IEPeHOCHTb 3HaHHA B
MO3HABATEbHYI0 M INPAKTHYECKYIO
001aCTH KU3HEIEATEILHOCTH;

- YMeTb MHTErpUpOBaTh 3HAHMA W3
pa3HBIX NPeAMETHBIX 001acTe;

- BBIJIBMTAaTh HOBbIE WACH, npeﬂ,nara'rb
OpUTHHATIBHBIE TIOAXO0/bI H PELIEHMS;

- CrnocoOHOCTE HX HCIOIL30BAHUA B
MO3HAaBATEIBHOH H COLMAIbHOMN
[PaKTUKE

Kraccupuranui u

yueOHO-
TPOEKTHOM
HaBbIKAMH

_

KpHCTAJLIMYECKast
XHMHYECKHX
(OKHCITUTENBHO-
9K30-H

COELMHEHH,
peleTka,
peaxLy
BOCCT@HOBHTENbHEIE,
SHIOTEPMHUYECKHE, peakuuu
HOHHOTO oOMeHa), pacTsop,
AEKTPOJIHTEI, HE3JIEKTPOIHTEI,
JNEKTPONIHTHYECKAS  JHCCOIMALHA,
OKHUCITUTEIID, BOCCTAHOBUTEIIb,
CKOPOCTh ~ XHMHYECKOM  PEaKImH,
XMMHUYECKOE PaBHOBECHE), TEOPHH M
3aKkoHbl  (Teopus  XHMMUHYECKOTO
CTPOEHHS OPraHMYECKHX BEIIECTB
AM. Bytnepoga, TeopHua
SNEKTPONUTHYECKOH  IHCCOLMALINH,
MepHOAMIECKUA 3aK0H JLH.
MeupeneeBa, 3aKOH  COXPaHECHHA
MAacchl), 38KOHOMEPHOCTH,
CHMBOJIMUECKUHA A3BIK XHMUH,
(haKTONOrHYECKHE CBEIEHHS 0
CBOMNCTBAx, COCTaBe, IOJNYYCHHH H
HesonacHoM HCTIONIE30BaHHH
Ba)KHEHIIMX  HEOPraHW4YeCKMX U
OpraHiYecKHX BEWECTB B OBITY U
MPaKTUYECKOH JEeATEIBHOCTH
YeJI0BEKA;

- yMeThb BBHIABIATH XapaKTePHBIE
NpPHU3HAKH u B3aHMOCBA3b
W3YYEHHBIX TIOHATHM, MNPUMEHATH
COOTBETCTBYIOLIME INOHATHA TpH
ONMHCAHHH CTPOEHHs M  CBOHCTB
HEOPTaHMYECKMX MW OPTaHHYeCcKHX
BELIECTB M WX  IIPeBPaLICHHH;
BBISIBIIATH B3aMMOCBA3b XMMHUECKHX
SHAHWHK c MOHATHAMH 51
[PeICTABAEHUAMMU OPYTHX
€CTECTBEHHOHAYUHBIX MPEIMETOB;

= YMETH HCIIOJIB30BATH
HaUMEHOBaHHUA XHUMHUYECCKHX
coemUHeHHH MEKYHapOIHOT0
co103a TEOPETUIECKOH "
MPUKITATHON XUMHH H TPHBHATBHBIE
HA3BAHUA  BAXKHEHIOWX  BEIIECTB
(aTUIEH, aneTHNeH, TITALICPHH,
denon, dopmanbaernn, yKcycHas
KHCJIOTA, TJHIWH, YrapHBIH ras,
YINIEKUCNBIH a3, aMMHaK, rauleHas
H3BECTH, HeraleHas H3BECTh,
[HAThEBAA cogja W OPYTHX),
COCTaBJIATh GhopMy bl
HEOPTaHWYeCKUX M OPTaHHYecKHX
BEILECTB, YPABHEHHA XHMHYECKUX
peaknuii, OOBACHATE WX CMBICI,
IOATBEPKAATh XapakTepHble
XHAMHYECKHEe  CBOMCTBA  BELICCTB
COOTBETCTBYIOLIMMHA
SKCIEPHMEHTaMHM M 3alHicAMH
ypaBHEHMI XUMIUECKMX PEakLHi;

= YMETB YCTaHaBJIMBaTh
TIPHUHAIIEKHOCT M3Y1EHHBIX
HEOPraHWYeCKHX H OpraHHYecKHX
BEILeCTB K OTMpEAeJIEHHBIM Kiiaccam
" rpynnam COeIMHEHHH, |

THIIBL
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XapaKTepH3oBaTh ~HX COCTaB MU
Ba)KHele CBOMCTBA; ONPENCIATH
BUIBI XMUMHYECKHX ceA3eH
(KOBaJIEHTHAS, HOHHaf,
MeTaJINIecKas, BOAOPOIHA), THIIBL
KPHCTAJTHYECKHX peIeTOK
BELLECTB, K1accHUUKUPOBaTh

XHMIMECKHE PEAKIIHH;
- copMuUpoBaTh MPEJCTABICHHUA: O

XHAMUUYECKOH COCTaBIIIOLIEH
€CTeCTBEHHOHAYUHOH KapTHHEI
MHpa, PONH XMMAH B MO3HAHUM
ABNEHUA NIPHUPOIEI, B
GOPMHPOBaHMH ~ MBIIUICHHS — H
KYJBTYDBI JIAYHOCTH, ee
(hyHKIHOHAIEHON IPaMOTHOCTH,
HEeoOXOoIMMOH A permeHus
PaKTUYECKHX 3ana4 u
9KOJIOTHIECKH 0060CHOBAHHOT'O

OTHOLIEHHs. K CBOEMY 3[I0POBBIO H
NpUpPOIHOH cpene;

- yMeTh TMpPOBOJMTH PACYETBI IO
XHMHYECKHUM dopmynam 7t
YpaBHEHUAM XMMHYECKHX PeaKimii ¢

HCTIONB30BaHHEM (HU3HIECKUX
BEJTMYHH, XapaKTepH3YIOMMX
BELIECTBA c KOJTHIeCTBEHHOH
CTOPOHBIL: Macchl, obbeMa
(HOpManbHble  YCIOBHsS) — Ta30B,
KOJTHYeCcTBa BEIECTBA;
HCIIONB30BATh CHCTEMHBIE

XUMHUYECKHUE 3HaHHA [Jid MPUHATHA
pemeﬂnﬁ B KOHKPETHBIX JKU3HCHHBIX
CUTYyaUMIX, CBSI3aHHBIX c
BellecTBaMHy U UX NPHUMEHEHUEM

OK 5. Mcnonp30Bath
nH(GOpMaHOHHO-
KOMMYHHKALHOHHBIE TEXHOJIOIHH B
npodeccHoHanbHON IeATEIBHOCTH

B o6jgacTd UEeHHOCTHM Hay4HOro
N03HAHMS:

- c(hOpMHPOBAHHOCTh
MMPOBO33pEHHs, COOTBETCTBYIOLIETO
COBPEMEHHOMY  YPOBHIO  Pa3sBHMTHA
HayKM ¥ OOLIECTBEHHOH MPaKTHKH,
OCHOBAHHOTO Ha [JHanore KyJlbTyp,
CrocoOCTBYIOLIETO OCO3HAHHIO
CBOEro MecTa B IOJHKYJIBTYPHOM
MUPE;

- COBEpIIEHCTBOBAHME H3BIKOBOH M
YUTATENBCKOH KYJIBTYPBI KaK
cpelcTBa  B3aMMOJCHCTBHA ~ MEXIY
JHOIBME U MO3HAHKA MUPA;

- OCO3HAHME IIEHHOCTH HAay4HOH
JEeATeNbHOCTH, TOTOBHOCTD
OCYLIECTBJIATE MPOEKTHY IO i
HCCNeI0BaTeIbCKYI0  AEATEIBHOCTD
HHAMBHIYANBHO H B TPYIIIE;
Opnagenue YHHMBepPCaJbHbIMH
yueOHBIMH No3HaBaTeILHLIMA
aefdcTBUSIMU:

B) pabora ¢ undopmaunei:

- BNAajeTh HABBIKAMM  IOJLyHEHHs
H(QOPMALMK M3 HCTOYHHMKOB Pa3HBIX
THUIIOB, CaMOCTOATENBHO
OCYILECTBJIATE NOHUCK, aHajus,

CHCTEMATH3ALMI0O W HMHTEPIPETalHIO

- YMETb IaHHPOBaTh K BBITIOJTHATL

XMMHYeCKHH IKCIIEPHMEHT
(nmpespalieHUs OpraHUYeCcKuX
BELIECTB npu HarpeBaHuw,

NONy4eHHe ITHICHA U M3YUICHUE €ro
CBOMCTB, KaueCTBEHHBIE PEaKLMH Ha
aNpOerdbl, Kpaxmal, YKCYCHYIO
KUCTIOTY; HeHaTypalmsa OenkoB INpH
HarpeBaHHH, LBETHbIE  PEAKLAH
0EJIKOB; IPOBOJHUTH peaKLuu
HOHHOTO 00MeHa, OMpeeNsATh Cpemy
BOOHBIX PacTBOPOB, Ka4eCTBEHHBIS
peakuuu Ha Cyab(ar-, xapboHaT- 1
XJIOPH/I-aHHOHBI, Ha KaTHOH
aMMOHMS; pelarhb
AKCTIEPUMEHTAILHEIE  3aJa4l 1O
temaM "Mertamisl" 1 "HemeTanms!")
B COOTBETCTBMM ¢  TpaBHIaMH
TEXHHUKH 0€e30I1acHOCTH pH
obpallleHMH ¢  BemlecTBaMd U
nabopaTopPHBIM 0bopyLOBaHHEM;
PeNCTaBIATh pE3YLTATEI
XHMMYECKOro  JKCIEPHMEHTa B
topme 3aIHCH ypaBHEHUH
COOTBETCTBYHOIIHX peaxunﬁ H
$hopMyIMpOBATh BHIBOIBL HA OCHOBE
ITHX Pe3yNBTATOB;
2 YMETh

anannsnposaﬂ
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uHQOpPMALMM  Pa3/MYHBIX BHIOB H
(opM NpencTaBIeH s,

- CO030aBaTh TEKCTHl B pa3IMYHBIX
dopmarax ¢ Y4ETOM Ha3Ha4eHHA
WH(GOPMALIHH U LEJNeBOH aylHUTOPHH,
BbIOMpas  ONTHMalbHY  (opMmy
TpeICTaBIeHNs U BU3YalH3aluiy;

- OLIEHHBATH JIOCTOBEPHOCTD,
JIerMTEMHOCTE  HH(pOpMalud, €€
COOTBETCTBHE MPABOBBIM H MOPAIIBHO-
STHYSCKUM HOPMaM;

- HCIIONL30BATh cpencTBa
HH(GOPMALHOHHEIX H
KOMMYHHKALMOHHEIX TEXHONOTUH B

peleHHK KOTHUTHBHBIX,
KOMMYHHKaTHBHBIX "
OpraHu3alHOHHBIX 3apay c
COOMIOAEHUEM TpeGoBaHUH
3PTOHOMMKH, TEXHUKH 0e30MacHOCTH,
TUIHEHBI, ecypcocOepexeHus,

MPaBOBBIX H ITHYECKHX HOPM, HOPM
HHPOPMALHOHHON OE30MACHOCTH;
- BAafeTh HaBbIKAMU DACIIO3HABAHUA

XUMUYECKYFO uHGOPMAIIHIO,
TIOyYaeMyI0 M3 PasHbIX UCTOYHHKOB
(cpencts MaccoBod MHGOpMALKH,
ceTh MIHTEpHET H OPYTHE);

- BIajeTh OCHOBHBIMH METOAAMH
Hay4HOro TIO3HAHWA BEINECTB U
XMUMHUECKUX ABJeHHH (HaOmoaeHHe,

WU3MEpEHHE, IKCTIEPUMEHT,
MOJIETHPOBAHHUE);

- yMeTh TIPOBOJMTE PACUeThl IO
XUMHUECKHM hopMynam H
YpaBHEHHAM XHMHYECKUX peaKui ¢
HCIOJIB30BAHHEM OU3MUECKHX
BEMYHH, XapaKTepU3yIOIIHX
BelleCTBa c KOIIIeCTBEHHOH
CTOpOHBIL: Macchl, obbema
(HOpMajlbHBIE ~ YCJOBMs)  Ta30B,
KOJIMYECTBa BEIIECTBA;
HCIIONB30BaTh CHCTEMHBIE

XAMHWYECKHE 3HAHWUA O NPUHATHA
peH.IEHHI"“I B KOHKPETHBIX KU3HEHHbIX
CHUTYyalHUAX, CBA3AHHBIX C
BelleCTBAaMM 1 WX NMPHUMEHCHHEM

14t 3aLIUTHI uH(OpPMALIHH,
WHOPMAUHOHHON 6e301acHOCTH
JIYHOCTH;
OK 6. PaboTaTh B KOJNIEKTHBE © | - TOTOBHOCTb K  CaMOPasBUTHIO, | - YMETb MIaHUPOBATE H BBITIOJIHATH
komange, 3>QGexTHBHO 00WATECS C | CAMOCTOATEIBHOCTH W | XUMHYECKHH IKCTIEPHMEHT
KOJITIeramy, PYKOBOACTBOM, | CaMOOMNpPEIENeHHUIO; (TpeBpalleHusI OpraHuYecKux
noTpeduTenAMH -oBjajeHHe  HaBblKaMM  ydeOHO- | BELIeCTB npH HarpeBaHuu,
JCC/IeI0BaTeNbCKOM, MPOEKTHOH M | TOMYYeHHe ITHICHA U M3YICHHE Ero
COLMATHHOH NeATeIBHOCTH, CBOMCTB, KaueCTBEHHbIE PEaKIUK Ha
OsnapeHue YHHBEPCAIbHBIMM | AILJCTHIBI,  Kpaxmall, —YKCYCHYIO

KOMMYHHKATHBHBLIMH JeHCTBHAMH:
6) coBMecTHAs AEATENBHOCTD!

- NOHMMAaTh M  MCIONB30BaTh
TpeUMyLIECTBA KOMaHIHOH "
MHIMBHIYATBHOH paGoTsl,

- IpUHMMaTh  UEIH COBMECTHOM
MesTeNsHOCTH, OpraHM30BBIBATH H
KOOpIMHMpPOBaTh JAEHCTBUA TIO €€
NOCTIPKEHHIO:  COCTaBlATh  IUTaH
meificTBHli, pacrpenelaTh poaH €
YHETOM MHEHHH YYaCTHUKOB

06CyKIaTh pe3yJbTaThl COBMECTHOH
paboThl;

- KOOpAMHHMPOBAaTE M  BBIMOAHATE
paboTy B  YCIOBHAX PEaNnbHOro,
BHUPTYaIbHOrO ¥ KOMOMHMPOBAHHOTO
B3aUMOIEHCTBHS,

= OCyIIleCTBJ'IﬂTB MO3UTHBHOC
CTpaTeriIeckoe MOBENEHHE B
pa3MYHBIX ~CUTyalWsX, TMPOABIATE
TBOpYECTBO W BOOOpaxeHue, OBITH
HHUIHATHBHBIM

OgnajgeHue YHHBEPCAIbHBIMH
peryJISATHBHBIMM NefiCTBHAMU:

r) npunsiTHe ceGst U APYTUX JII0AEH:
- NpUHHMaTh MOTHBBl H apryMEHTBI
IpYTUX nroaei npH aHanuse
pe3yJIbTaTOB NEATENBHOCTH;

- npu3HaBaTe CBOE MPABO M MPaBo
IpYruX Niojel Ha OWKOKH;

KHUCJIOTY; HeHaTypamus OenkoB TpH
HATPEBAHMM, [BETHBIC  PEAKIHH
GenKoB; MPOBOIHTH peaKLdH
HOHHOTO O0MeHa, OTPEAEIIATE Cpely
BOIHBIX PacTBOPOB, Ka4ECTBEHHBIS
peakuuu Ha cynbdar-, kapbosat- 1
XJIOpHI-aHHOHBI, Ha KaTHOH
aMMOHMS, pelarb
3KCIIEpMMEHTATbHBIE  3aJaud IO
temam "Mertamel" 1 "Hemeranms!")
B COOTBETCTBMH ¢  TPaBUNaMH
TeXHUKH fe30MacHOCTH pH
obpaieHHH  C  BEIIECTBAMH  H
TabopaToOPHBEIM 000pYIOBAHUEM;
TpeACTaBIATh pe3YJbTAThI
XKMUMHIECKOTO  JKCTIEpHMEHTa B
dopme 3aIlicH ypaBHEHHH
COOTBETCTBYIOIIMX  PEakIMii ¥
dopMyIIHpOBaTL BBIBOILI HA OCHOBE
3TUX PE3YHTATOB




- pa3BuBarh cnocoOHOCTh MOHMMATh
MHp C TTO3HLINH Jpyroro YeJIoBEKa

OK 3. [IlpunuMmarhb
CTAHOAPTHBIX W
CHTyaUHsX U
OTBETCTBEHHOCTD

pelieHHs B
HECTAHIAPTHBIX
HECTH 33  HHX

B obnacTu
BOCTIATAHHA:
- chopMHPOBAHHOCTh IKOJIOTHUECKON
KynbTypbl, — [OHAMAHWE  BIMAHMA
COLMATBHO-DKOHOMMUECKHX
[POLIECCOB HA COCTOAHHE PHUPOIHOH
W COLMANBHOM Cpelbl, OCO3HAHHE
rnodanbHOro xapakTepa
IKOJIOTUYECKHXK TPOBIEM;

- NJAHAPOBaHWE U OCYINECTBICHHE
NeHcTBHH B OKpYXaroliel cpene Ha
ocHOBE 3HaHWs Uenelt yCTOHYHBOTO
Pa3BUTHA YENOBEUCCTEA,
aKTHBHOE  HENpPHATHS
NPHHOCAINMX  Bpel
cpene;

- YMEHHE

JIKOJIOTHYECKOro

IeliCTBHM,
OKpyKarouleH

[IPOTHO3HPOBATH
HeOJaronpUATHEIS 3KOJIOTMUECKHE
TIOC/EICTBHsA peLnpUHUMaeMbIX
neiicTBHIA, NPenoTBpallaTh UX;

- pacIlMpeHHe OMNbiTa ACATENbHOCTH
3KOJOTHUECKOM HAlPaBIeHHOCTH;

- oBnajeHue HaBbkamMu yueOHO-
HCCNIeA0BATENbCKOM, TIPOEKTHOM 1
COLMANIBEHOM HeATEILHOCTH

- chopMHpOBaTh MpPEACTABICHHA: O

XMMHYECKOH COCTABINAIOMEH
eCTECTBEHHOHAYYHOH KapTHHBI
MHpa, POJIM XMMHH B TO3HaHHH
SBICHHH NpUpOoIBI, B
(GopMHpOBaHMM  MBIIIICHH "
KYJIbTYDBI JTAYHOCTH, ee
GYHKLIHOHATLHOH TpaMOTHOCTH,
Heo0X0oMIMOH Juis pemeHus
MPaKTHIECKUX 3a1ad "
IKOJIOTHYECKH 000CHOBAHHOTO

OTHOIIGHHS K CBOEMY 3[OPOBBIO H
TIPUPOTHOH Cpele;

- ymers cobmopare  IpaBWIA
HKOJIOTHIECKH 1eNeco00pasHoro
[oBemeHUss B ObITY 4 TPYAOBOH
IeATENBHOCTH B LENAX COXpaHeHHA
CBOErO 3I0pOBBA W OKpYKarouleH
MpUPOIHOM  Cpefibl;  Y4MTHIBATh
OMACHOCTh BO3ICHCTBHA Ha JKMBBIC
OpraHK3MBbl OTPEIETISHHBIX BELIECTB,

NoHHMas CMBICT [IoKas3aTe/s
npenenbHOH JOIYCTHMOM
KOHLIEHTPALH

TK 2.5 Odopmisthb
TEXHOJIOMHYECKYFO H TEXHHYECKYIO
JOKYMEHTALIHIO 110 IKCTUTyaTalMH
He(TerasonpoMbICTIOBOTO
000pyIOBaHHS

- yMETh COCTABJIATh OTYETHI H [eNaTh
BBLIBO/IBI 1o naBopaTopHo-
TpaKTHYeCKHM paboTam

i

1 YkasbiBalotes
0611e06pa3oBaATENBHOMN IMCLATITHHOH

2 JTHCUMMHHAPHLIE (MPEMETHBIE) PE3YNBTATEL YKA3bIBAIOT

IMYHOCTHBIE W METANPCIMETHBIC PE3YNLTAThl U3 @OroC COO (8 nocnemsedl pejakuuu OT 12.08.2022), dopmupyeMbIE

cst B cootseTerern ¢ ®TOC COO (B nocneAHeH pefakuiH ot 12.08.2022)

1.4 Ko/IH49ecTBO 4acoB HA 0CBOEHHE NPOrPaMMbI THCIHILIAHbL:
O6s13aTeIbHO¥ ay JATOPHOR (MaKcHMa/IbHOH) yueOHOH Harpy3Ku obydgaromerocsi 78 4acos.



2 OBBEM YUEBHON JUCIATLIAHBI K BUBI YYEBHOM PABOTEI

Buj y4ae0oHoit padoTsl

0O0peM B gacax

O6beM 00pa30BaTeNbLHOI TPOrPaAMMbI YIeOHOMH THCIHNIHHbL 78
B T.4.

OcHoBHOE coepKaHUE 72
BT. 9.

TEopeTHYecKoe 00yUeHHe 48
MPAKTHIECKHE 3aHATHS 15
na00paTOpHEIE 3aHITHS 9
IIpodeccHoHATEHO-OPHEHTHPOBAHHOE COACPKAHME 4

BT. 4..

TEOPETHIECKOE 00yIeHHE 2

IPaKTHYECKHE 3aHATHS

nabopaTopHbIE 3aHATHS -

[IpoMexyTouHast aTTecTanus B popme 1 pepeHIHPOBAHHOIO 3a9eTA 2
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4 YCJIOBUSI PEAJIM3ALIMA ITPOI'PAMMbI VYUYEBHOM JUCHHATIIAHBI

4.1 TpeOopanusi K MHHHMAJILHOMY MATEPHAILHO-TEXHHIECKOMY 00ecmedeHto
AVCIUILTHHbI:

IIporpamma y4eOHOH IUCLHIUIHHEL «BroNorus»y peanmsyercs B yueOHOM KabHHETE
«Xumuist 1 OUOIIOTHS.

Obopydosanue yuebHo20 kabunema.

— TI0CAIOYHbBIE MECTA 0 KOIHYECTBY 00y4alonmXes;
pabouee MECTO MperoiaBaTess;

CBETOBOM MHKXPOCKOIL.

— KOMIUIEKT y4eOHO-HAITISITHBIX TOCOOUH, BKTHOYasA TCMATHHCCKUE [IATIKH IMIAKTHYECKUX
MaTepUaloB; KOMILICKT METOAHYECKUX MATePHalOB.

Texnuyeckue cpedcmea 00y eHus.

—  KOMIIBIOTEp C JTHIIEH3HOHHO-IPOr PAMMHBIM 00CCTICUCHHEM;

— MyJNBTHMEIHA IPOSKTOP;

— aKyCTHYeCcKasd CHCTeMa;

— D9KpaH.

4.2 MndopmannoHHoe 0decnedenne peaau3aui nporpamMmal:

Jyist peaTu3alii IPOrpaMMbl yIOHOM TUCMILIHHBET OubHoTeuHbIN (GoH dunHama UMECT
NeqaTHEIe W/YITH SMeKTPOHHbIE 06pa3oBaTebHEIE i HH(OPMAIHOHHBIE PECYPCBL

OcHoBHas AMTEpaTypa:

L, XpMus :  y49eOHHK O CPeIHero 1podhecCuOHAIBHOTO obGpazoBanns /
0. A. Jlebenes, I.H. @amees, A.M. lony6es, B.H.Illamosan; 10X obmmell penaxkuuei
I, H. ®azeepa. — 2-€ U311, mepepad. 1 1om. — Mocksa : 31aTenbeTso IOpaiir, 2023. — 431 ¢c. //
9BC Opaiir [caitt]. — URL: https://urait.ru/bcode/. — Texer : 3NIEKTPOHHBIH.

2. Audunorenosa M. B.  Xnumud: yueOHUK W TPAKTEKYM U CPEIHETro
npodeccronansaoro odpasosanus / M. B. Anpunorenosa, A.B.Babkos, B. A. [TorkoB. — 2-€
W31, uerp. u gor. — Mocksa : M31aTenbeTBo Opaitr, 2022. — 291 c. // OBC IOpa#T [cafiT]. —
URL: https://urait.ru/bcode/. — TeKCT : S7NEKTPOHHBIH.

JlonoTHUTENbHAS JIMTEPATypa:

i XyuMus, 3ajauHuk . yuebHoe 1oco0ue s CPENHEro npodeccHOHaTbHOI0
o6pasosarnst / 0. A. JleGenes [u np.]; mox obwei pemaxiued I H. ®aneesa. — Mocksa :
Vamatenserso FOpaitt, 2023. — 236 ¢. // OBC Opaiit [caiit]. — URL: https://urait.ru/bcode/. —
TexcT @ 2TeKTPOHHBIH.

HurepHeT-pecypebl:

1. http://www.hemi.nsu.ru/ (3eKTpoHHAA oubauoTeKa. JIEKTPOHHEIC

yueOHHUKHY).

2. http://cnit.ssau.ru/organics/index.htm (KAJTVC - OpranudecKas XuMHUs).

3. http://hemi.wallst.ru/ (Xumus. OGpazoBareIbHbIA CaiiT 11 IIKOJILHIKOB).

4. http://www kozlenkoa.narod.ru ([lns TeX, KTO y4HTCA CaM H yHHT OPYTHX; OYHO |
JHCTAHITHOHHO, GHONOTHH, XUMKH, APYTHM TIPEAMETaM).
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5 KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
MU CIATLIAHBI

KoHTpOJb © OIEHKA PEe3yJIBTaTOB OCBOCHHA 061meo0pasoBaTeNbHON  MHCIMIIIHHEL
PACKPBIBAOTCS UePe3 JTUCIHUIUIMHAPHEIC PE3yNbTATEL, HaIlpaBlieHHbIe Ha HOPMHPOBAHKC 0o0nMX H
npoheccHoHAIBHBIX KOMIIETEHIHIA MO pasjieiaM 1 TeMaM coepKaHus ydeOHOro MaTepuaia.

Ne OK/MK | Moayas/Pasgen/Tema PesyabTat 00yueHus | THNbI OUEHOUHBIX MepanHﬂTlflM

I OcCHOBHOE COJepIKaAHHE

1 Pasaen 1. Ocxobl crpoenus | ®opmynuposaTe 0a30BbIe
BeLlecTsa NOHATHSA H 3AKOHbLI XHMHHU

1.1 OK2 CrpoeHue aroMOB xuMu4ecknx | COCTaB/ITh xavuueckne | 1. Tecr  «CrtpoeHHe — aTOMOB
J7IEMEHTOB H npupoja | (opMynsl coeIMHEeHUH B | XAMHYECKHX JJIEMEHTOB H MpHpoaa
XMMHYESCKOH CBA3H COOTBETCTBHH co CTEMNEHBID | XMMHUCCKOH CBA3MN.

OKHCTIEHHS XAMUUeckux | 2. 3agadd  HAa  COCTABICHUE
3EMEHTOB, HCXOIS W3 | xuMU4YecKuX (POpMYJI IBYXaTOMHBIX
BAJIEHTHOCTH i | coequHeHHH (OKCHIOB, cynedunoe,
3NEKTPOOTPHLATEIBHOCTH THAPHIOB M T.IL).

3. 3agaHus HA  UCNOJIB30BaHHE
XUMHYECKOT CUMBOJIMKH 5|
Ha3BaHUH COEeIMHEHHH o
HOMEHKIAType  MEKIYHapOIHOTO
Cor03a TEOPETHIECKOH H
NpPUKJALHOM XHMHH W TPHBHAJIBHBIX
Ha3zBaHWi TS COCTaBJIEHHA
XUMHIECKUX (OPMYI ABYXaTOMHBIX
coeHHCHHH (OKCHAOB, CYTBQHIOB,
TMAPHEOB M T.OL) M JpYTHX
HEOPraHH4YeCKIX COCIMHEHHUH
OTIENBHEIX KJIACCOB

1.2 OK 2 IMepuonuuecku ~ 3aKOH M XapakTepu3oBaTh  XuMuueckue | 1. Tect  «Mertannuueckue [
OK 5 tabnuua JI.M. Mepeneesa SJIEMEHTH] B COOTBETCTBMH C MX | HEMETA/UIAMCCKHE CBO¥CTBA,
[ONOKEHHEM B TEPHOAHYECKOH | IJEKTPOOTPHLIATENEHOCTE u
CHCTEME XMMMUECKHAX 3MEMEHTOB | CPOACTBO K 3MEKTPOHY XHMHHECKAX
I.H. Mengeneesa 3EMEHTOB B COOTBETCTBHE C HX
3NIEKTPOHHBIM CTPOEHHEM u
MOJOXKEHHEM B MEPHOIMHYECKOH
CHUCTEME XHMMYECKHX 3JIEMEHTOB
I, Meuneneesay.

2. TlpakTuueckHe 3ajaHud Ha
YCTaHOBIEHHUE CBSA3H MEMLY
CTPOEHHEM AaTOMOB  XHMHUYECKHX
3NEMEHTOB W TIEPHOAHHYECKHM
W3MCHEHMEM CBOMCTB XMMHYECKHMX
3JIEMEHTOB M WX COGIHWHEHMH B
COOTBETCTBHMH € [OJOXEHHEM
[TepuoanyeCKoid CUCTEME.

3: [1paKTHKO-OpUEHTHPOBAHHEIE
TEOPETHYECKHE 3aTaHUs Ha
XapaKkTepH3aLHIO XUMHYECKHX
seMenToB:  «Metannueckue [
HEMETAJIHYECKHE CBOMCTBA,
3NEKTPOOTPHLATENEHOCT 14
CPOACTBO K DMEKTPOHY XHMHYECKHX
3MEMEHTOB B COOTBETCTBME C HX
ANEKTPOHHBIM CTPOEHHEM )i
MONOXKEHHEM B MEPHOIMUCCKOH
cHCTEME XMMMYECKMX DJIEMEHTOB
J.1, Menneneesa»

2 Paznen 2. Xumuveckue | Xapaxrepu3oBaTh Tunst | KoutposbHas paGora

peaKuHH XHMHYECKHX peaKunii «Crpoenue BellecTsa H
XMMHUYECKHE peaKuiH

2.1 OK 2 THbl XHMHYECKHX peaKuui CocraBnsrh peakiuu | 1. 3amauM  Ha  COCTaBICHHME
COENUHEHNUS, pA3NoYKEHHs, | YPABHEHHIl peaKiui:
o0MeHa, 3aMeLLUeHHs, | — COeIMHEHHU, 3aMEILEeHHs,
OKHUCIUTEIBHO- pa3noKeHuU, obMeHa,
L BOCCTAHOBHTENBHbIE PEaKLUK — OKHCIKTENEHO- |
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BOCCTAHOBHTE/BHBIX  PEaKLAHA c—‘
UCITONB30BAHHEM MeToJa
3MEKTPOHHOTO DajaHca.

2. 3amaud Ha pacueT  MaccChl
BelecTsa Win 00hEMa

ra30B [0 M3BECTHOMY KOJIM4ECTBY
BemiecTEa, Macce WIH  0OBEMY
OIHOTO M3 YYaCTBYIOIHX B PEAKIHH
BEIIECTB; Pacy€Thl

MAaCCEI (obBEMa, KOJIH4ECTBA
BelllecTBa) NPOIYKTOB  PeaklHH,
ecad OJHO W3 BEIUECTB MMCECT
NpUMecH

22

OK 2
0K 6

DJIeKTPONTUTHIECKast
OMCCOLMALIMS ¥ HOHHBIH 0OMeH

CocraBnarh YpaBHEHUA
XUMHYECKHX peaKkluMH HOHHOIO
oOmeHa c y4acTHeM
HEOPraHWIEeCKHX BEIICCTB

1. 3agadus HAa  COCTaBJICHHME
MOMNEKYTAPHBIX M MOHHBIX PEaKIui
¢ y4acTHeM KHCIOT, OCHOBaHWH #
conel, yCTAaHOBIEHHE HM3MEHCHH
KHCIOTHOCTH CPE/ibl

2. JlaGoparopuas paboTa «THIIBI
XUMMYECKHX PeakLui»

Pazpen 3. Crpoenne W
cBOMCTBA  HEOPraHM4YeCKHX
BELIEeCTB

Hccenenosatb cTpoeHUE H
¢BOICTBA HEOpraHH4YecKHX
BELECTB

KonrponbHas paboTa
«CpoiicTBa HeOPraHHuvecKuX
BELIECTB)

)
—_—

oK 2
OK'5

Knaccuduxanms,
HOMEHKNaTypa MW  CTPOCHHE
HEOPraHHYeCKHX BELUECTB

KnaccuduuupoBarb
HeOpraHM4ecKue — BellecTsa B
COOTBETCTBHMH € MX CTPOCHHEM

1. Tect «HomMeHKkaTypa U Ha3BaHHUE
HEOPraHHYECKHX BELIECTB HMCXONA
U3 WX XMMHUECKOH Qopmynel MM
COCTaBNeHHE XUMHYECKoH GOopMynb!
WCXOJs8 M3 Ha3BaHMA BEIIECTBa IO
MEKLYHAPONHON WM TPHBMATBHOH
HOMEHKJIATYpe».

2. 3amauy Ha pacdeT MaccoBOH J0MIH
(Maccel) XHMHYECKOr0  3JIEMEHTa
(coenuHeHHs) B MOIICKY 1€ (cmecn).
3. TlpakTHdeckde 3ajaHug [0
KnaccuHKAlK, HOMEHKJIATYpPe H
XMMH1ECKHM (opmyiam
HEOPraHHYECKHX BEIIECTB
PasIHMYHEBIX KJ1acCOB.

4. TlpakTHuecKWe 3ajaHud  Ha
onpeneneHue XHMHYECKOH
AKTHBHOCTH BELLECTB B
3ABMCHMOCTM  BUAA XHMHYECKOH
CBS3M W THIA KPUCTAIIHIECKOH
pEILETKH

3:2

OK2
OK 5

DuU3HKO-XUMUYECKHE CBOMCTBA
HEOpraHHU4YeCKHX BELIECTB

VcraHaBlyuBaTh 3aBUCUMOCTD
(PH3HKO-XUMUYECKIX CBOMCTB
HEOPraHM4ecK|X  BELIECTB  OT
CTpOEHHMs] aTOMOB M MOTEKyI,
TaKKe THIA KPHCTAlIMYecKoH
PELUETKH

1. Tect «OcofeHHOCTH XMMHUECKUX
CBOMCTB OKCHUIOB, KHUCJIOT,
OCHOBaHHH, amM(pOTEepHBIX
TUIPOKCHAOB H CONSHY.

2. 3amadMs Ha  COCTaBJICHHE
yPABHEHHA XUMHYCCKHX peakumi ¢
yuacTHeM MPOCTBIX M CIOKHBEIX
HeOpraHM4YeCKMX BEUIeCTB: OKCHIOB
METAJLIOB, HEMETAIIOB Jii
am(OTEePHBIX 3NEMEHTOB;
HeopraHM4ecKHx KHCIIOT,
OCHOBaHHH " aM(OTEepHBIX
THIPOKCHIOB, HEOpraHWIeCKHX
coJjien, XapaKTepH3YIOLWHMX uX
CBOICTRA M CIIOCOORI ONYYEHHU.

3. [TpaKTHKO-OPHEHTHPOBAHHBIC
TEOPETHIECKHE 3aIaHHs Ha
CBOMCTBA H TIOIYYCHHE
HEOPraHHYECKUX BELISCTB

3.3

oK 2
OK 5
OK 6

Wnentuduxarms
HEeOpraHHYECKHX BELIECTB

Hccnenosath Ka4eCTBEHHBIE
peakLmu HEOpraHH4eCcKHX
BELLIECTB

1. [1pakTHKO-OPUEHTHPOBAHHBIC
3a/1aHusl no COCTABNEHHIO
XMMHUYECKUX DPEAKIMA C Yy4acTHEM
HEOPTaHHYECKHX BEILECTB,
MCIIONB3YEMBbIX st MX
UACHTH(QUKALMH.

2.J1aGopaTopHast pabota:
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«Mpentrdukanns HeOPraHMYECKHX
BEIIECTBY

4 Paszpen 4. Crpoenne u | HccnenoBarh — CTpoeHHe M KonTtpoasHas padora
cBOicTBA OpraHHYecKuX | CBOMCTBA opranuveckux | «CTpoeHue u cBOiCTBA
BellecTB BelleCTB OPraHWYecKHX BelecTBy
4.1 OK2 Krnaccudmiauus, crpoerue ¥ | Knaccu@uumposars 1. 3amanuss Ha  COCTaBICHHE
HOMEHK/IATYPA OPraHH4ecKMX | OPraHW4ecKHe — BCLIECTBA B Ha3BaHHWH OpraHU4eCKUX
BELLECTB COOTBETCTBHH € HX CTPOCHHEM COELHHEHUH IO TPUBHABHOW WK
MEXKITYHApOLHOM CHCTEMATHUCCKOH
HOMEHKJIATYPE.
2. 3a0aHds HA COCTAB/IEHUE MOTHBIX
M COKDALUEHHBIX  CTPYKTYPHBIX
(popMyn OpraHHYECKMX — BEIIECTB
OT/IebHBIX K/IACCOB.
3. 3asaum Ha  ONpPEHCNeHHC
npocTeimen Gdopmyis!
OpraHMyecKoil MOTEKYy/bl, HCXOLA
W3 3MEMEHTHOTO cocTaea (B %)
4.2 OK2 CeoiicTsa Opraguueckux | YCTaHaBlIMBaTh 3aBucMMOCTE | 1. 3amaHMs  Ha  COCTaBJICHME
OK 5 COeNUHEHHH (PU3HKO-XHMHIECKHX CBOMCTB | ypaBHEHMH XMMIYECKMX DEakLmi ¢
QK 6 OpraHW¥ecKuxX  BEWECTB  OT | Y4acTMEM OPrafiiecKHX BCLISCTS
CTPOEHHS MONEKYJ Ha OCHOBAaHMM HX COCTaga H
CTPOSHHS.
2. 3amaHds Ha  COCTaBICHHC
ypaBHeHHH XHMHM4ECKUX PeaKiuH,
HILTIOCTPUPYIOIIMX XUMHYECKHE
cBoMcTBA € Y4YETOM MEXaHH3MOB
MpOTeKaHHs NAaHHBIX pEAKUMH U
FEHETHUYECKOW CBI3M OPraHHYeCKHX
BEIIECTB PA3HbIX KIACCOB.
3. PacueTHble 330444 o
YPaBHEHWAM peaklui ¢ YJacTHEeM
OpraHMH4ecKUX BELLECTB.
4. JlaboparopHas pabora
«llpeBparieHus OpraHHYeCKHX
BELIECTB IIPH HArpeBaHHm»
4.3 OK?2 Wnentudukaims Hccnenosarh kxayecTBeHHble | 1.J1pakTHKO-OPHEHTHPOBAHHEIC
QK5 OPraHWYEeCKHX BEIICCTB, WX | PEaKLMH OpraHM4eckuX | 3anaHus no COCT@BIEHHIO
QK 6 3MAueHME M TPUMEHEHME B | COSTMHEHMH OTHCHBHBIX KIACCOB | XMMICCKHMX peakuui ¢ yvacTHem
OBITOBOH W MPOMIBOACTBEHHOH OpraHudecKMx — Beuecrs, B T.4.
JIeATENBHOCTH Ye/I0BeKa HCIIONB3YEMBIX 78 HX
paeHTHdukauun B OBITY  H
NPOMBILIEHHOCTH.
2.JlaGoparopHas pabota:
«MnenrHuKaLys  OPraHuYecKHX
COCIMHEHNH OTAENBHBIX KJIaCCOB»
5 Pazpen 5. Kunernueckne u | Xapakrepu3oBaTh BJUSIHHE
TepMOJUHAMHYECKHE pasnuuHbix  (akTopoB  HA
3aKOHOMEPHOCTH paBHOBeCHE 7 CKOpOCTh
NpoTeKaHUs XMMHYECKHX | XMMHYeCKHX peakuui
peakuui
5 OK?2 CkopocTb XUMHUYECKUX | XapakTepH30BaTh pnusiHue | [IpakTHKO-OpPHEHTUPOBAHHEIS
OK'5 peakuuit. XUMHYECKOE | KOHUEHTPALMH PEarupyIOIMX | TEOPETHYCCKHE 3aJaHHs HA aHaliu3
paBHOBECHE BEIIECTB M TEMMeparypsl Ha | (aKTopoB, BJIMSFOLLIMX Ha
CKOPOCTH XMMUYECKHX PeaKiuit W3MEHEHHE CKOPOCTH XMMHYECKOH
Xapakrepu3oBarh BIHMSHHE | PEaKUMU. [TpakTHKO-
W3MEHEHHA KOHIEHTPAlMK | OPHEHTUPOBAHHBIC — 3a4aHui  Ha
BELECTB, pEaKUMH CpPelbl W | NPHMEHEHHE NpHHLIKIA Jle-
temmeparypsl Ha  cmemnenue | Iarenee JULs HaXOMIEeHHA
XHMHUYECKOr0 PABHOBECHS HarnpasB/IeHHs CMELEHUA
PABHOBECHS XHMHMYECKOH peaKiymu 1
aHanu3 (aKkTOpOB, BIMSIOMIMX HA
CMELLEHHE XHMHUYECKOTO
paBHOBECHSH
6 Paspgen 6. PactBopb! HcenenoBarh HCTHHHBIE
pacTBoOpbI [ 3aJAHHBIMH
XApAKTEPHCTHKAMU
6.1 OK2 [TousTHE O pacTBOpax Paznuuarh HCTHHHBIE PACTBOPEI 1. 3aga4y HA MPUTOTOBJICHHE
OK 35 pacTBOPOB J
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