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1.0OBIIAS XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI
YYEBHOU AU CIUITJIMHbI

1.1.MecT0 TMCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl:

VYuebnas gucnumamHa  BJ109.  «Xumwms»  sgBiasgeTcs  0a30BOM  IMCITUILIMHON
o011eo0pa3oBaTeabHON MOATOTOBKM OOpazoBarenbHON mporpammel CIIO B cooTBeTCTBUM €
dI'ocC CI10 o CHEMAIbHOCTHU 09.02.07 «MuadopmanmoHHbIe CUCTEMEI u

IIPOrPaMMUPOBAHUEY.

VYyebnas aucnuiuinHa u3ydaercas B 1, 2 cemecrpax. OOmmii 00beM AUCITUTUIHMHBI

COCTaBIIsIET 72 4Jaca.

Pabouas mporpamma paspaborana c¢ yderom TpeboBanuit @I'OC cpeanero oOrmiero
obpazoBanusi, ®PI'OC cpemHero mnpodeccHOHAIBLHOTO 00pa30BaHMs, NPO(HECCHOHANTBHBIX
CTaHIaPTOB M0 mpodeccuu U TPoduist MpodheCCHOHATHHOTO 00pa30BaHUS.

1.2.1ean

OCBOEHHSI yuyeOHoil

AUCHHUIIJIMHBI

dbopmupoBanue y

o0yJaronuxcs

IIPEACTABJICHUS. O XMMHMYECKOM COCTaBIIAIOLICH €CTECTBEHHO - HAYYHOM KapTHUHBI MHUpPA
KAaK OCHOBBI IPHUHATHS PEIICHUH B JKU3HEHHBIX M IPOM3BOACTBEHHBIX CUTYyaLUsX,
OTBETCTBEHHOI'O ITIOBEJICHUS B IIPUPOIHOM CpeJIe.

1.3.Ilnanupyembie pe3yabTaThbl OCBOEHHS AUCHUTIIHUHBI

[Inanupyemsle

pe3yJIbTaThl

OCBOCHU

coorBeTcTBUU ¢ ®I'OC CIIO u Ha ocaose ®I'OC COO.

o011eo0pa3oBaTeILHOM

IUCHHUIUINHEL B

HI/ICHI/IHHI/IHa Y4aCTBYCT B (1)OpMI/IpOBaHI/II/I CJICAYIOIIUX KOMHGTCHHI/Iﬁ 06p830BaTeJ'IBHOI71

MIPOTrpaMMBI:
Ilnannpyemble pe3yibTaThl 0CBOCHUS JUCIUINJIMHBI
OK /IIK O6 e JAucnunianHapHbie
(mpeaMeTHbIE)
OK 1. B yactu TpynoBOro BocnuTaHus: | - BIaJE€Th CUCTEMOM XUMHUYECKHUX
Bri6upats - TOTOBHOCTH K TpyAy, | 3HaHHM, KOTOPAsk BKIKOYAET:
CITOCOOBI OCO3HaHHUE LIECHHOCTH OCHOBOIIOJIArarIme MTOHATHS
pelIeHus 3a1a4 MacTepcTBa, TpyAoJtooue; (XMUMHYECKUN  DJIEMEHT, aToM,
npodeccnoHanbHOM |- TOTOBHOCTH K aKTHUBHOH | SJEKTpOHHAs
JESITENLHOCTH JIeSITENLHOCTH obonouka aroma, s-, p-, d-
MIPUMEHUTETBHO TEXHOJIOTUYECKOW U COIMAIIbHOM | SJIEKTPOHHBIE OpOUTAId aTOMOB,
K pa3JIMYHbIM HaIpaBJIEHHOCTH, WOH, MOJEKYyJIa, BaJCHTHOCTbD,
KOHTEKCTaM. CIIOCOOHOCTH WHULUAPOBATh, | 3JIEKTPOOTPULIATENBHOCTD,
TJIAHUPOBATh U CTEICHb OKHCIICHUS, XUMUYCCKas
CaMOCTOSATECILHO BBINIOJIHATh | CBSA3b, MOJb, MOJISIPHAs Macca,

TaKylo JAESITeIbHOCTD;
- MHTEpeC K pa3u4yHbIM chepam
npoQeCCHOHAIBHON
JIESATEIILHOCTH,
OBiagenue
y4eOHBIMU
MO3HABATEJILHBIMU JIEHCTBUSAMU:

- CaMOCTOSITENIBHO
dbopMynupoBaTh u
aKTyaJIu3upoBaTh
paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYHIECTBEHHBIN

YHUBEPCAIbHBIMHU

npobnemy,

MOJIIDHBIA  00BEM, YIJIEPOIHBIN

CKeTIeT, (byHKIIMOHATBEHAS
Tpynmna, paaukais, H30Mepus,
H30MEpHI, TOMOJIOTHYECKUIH
PSAI,TOMOJIOTH,  YTJIEBOJOPO/IBI,
KHCIIOPOJI- U  a30TcoJieprKalline
COCIUHCHMS, OMOJIOTNYECKHU

aKTUBHBIE BellecTBa (yTJICBOJBI,
XKUPBI, OCIIKHN ), MOHOMED,
MOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOIJICKYJIAPHBIC
COCIMHEHMS,  KpHUCTAJUIMYecKas
pEUICTKa, THUIIBI XUMHUYCCKUX




IIPU3HAK WA

OCHOBaHHUA JJIs CpaBHeHI/IH,
Kaaccu(UKaIluu u

000011IeHH S

- OIPEIENIATh LEJH
JIEATEILHOCTH, 3aJ1aBaTh
mapamMeTpel M KPHUTEPHH  HX
JIOCTHKEHMS

- BBISABIATH 3aKOHOMEPHOCTHU U
MIPOTUBOPEYUS B
paccMaTpUBaEMbIX SBJICHUAX;

- BHOCUTb  KOPPEKTHUBHI B
JIeTEILHOCTD, OIICHUBATh
COOTBETCTBUEC pe3yJIbTaTOB
LIEJIIM, OLICHUBATh PUCKH
IOCIICICTBUI JICITEILHOCTH,

- pa3BUBaTh KpEaTUBHOE
MBIIUICHUE TIPU PEIICHUN
JKU3HEHHBIX TTPOOIIEM

0a3o0BEIE HCCIIeIOBAaTEIILCKIE
JICHCTBHSL:

- BIaJETh HaBBIKAMH Y4eOHO-
HCCIICIOBATCILCKON U

MIPOCKTHOMN NESITeITbHOCTH,
HABBIKAMU Pa3peIICHUS

npo0Jem;

- BEISIBIISITH MPUYUHHO-
CJICZICTBEHHBIC CBSI3U U
AKTyaJIM3UPOBATh 3ajauy,

BBIJIBUTaTh TUIIOTE3Y €€
pelIeHusl, HaxOJWUTh apryMEHTHI
JUIS I0Ka3aTeabCTBa
CBOMX YTBEPKJICHHM,
napameTpsl U
KPUTEpUU PEILICHHUS;

- AQHAJIM3UPOBATH IIOJIYYEHHBIE B
XOJI€ pEIICHUS

3a/1a4u pe3yibTaThl, KPUTUYECKU
OLICHUBATh UX

JIOCTOBEPHOCTD, NPOrHO3UPOBATH

3aaaBaTb

peakmuii (OKHCIUTEILHO-
BOCCTaHOBUTCJIIBHBIC,
SHJIOTEPMHUYECKUE,
MOHHOTO 0OMEHa),
0a30BbIC JIOTUYECKUE JICHCTBHS:

9K30-U
pC€aKnuu

pacTBop, 3JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI,
AIEKTPOJIUTUYECKAS
JTIMCCOITUAITHS, OKHUCITUTENb,
BOCCTaHOBUTEb, CKOPOCTb
XUMHUYECKOMN peaKIuu,
XUMHUYECKOE paBHOBECHE),
TEOPHUHM W  3aKOHBI  (Teopus
XUMHYECKOT'O CTPOCHUA
OpraHUYECKUX

BemectB A.M.  Bytieposa,
TeOpHs AIEKTPOJIUTHUECKON
JUCCOLMAIMA,  TEPUOJANYECCKUI
3akoH JI.MI. Menpeneera, 3aKoH
COXpaHEeHUs

MAacchl),3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK  XUMUH,
(hakTOJIOTUYECKHE CBEACHUS O
CBOIICTBaX, COCTaBe, MOJIYYCHHUH
u 0e30mMacHOM HCIOJIb30BAHUU
BOXHEHIIUX HEOPraHUYECKUX H
OpPTaHWYECKHUX BEIICCTB B OBITY H
MPaKTUYECKOU

JeSITETIHHOCTH YeJIOBEKa,

- YMETh BBISBIATH XapaKTepHBIE

IMPpU3HAKH u B3aMOCBs3b
HU3YUCHHBIX HOHHTHP'I,
MNPUMCHATH COOTBCTCTBYIONIUE

MOHATHS IIPU ONIMCAHUU CTPOCHUS
U CBOWCTB HEOPraHUYECKHX U
OpPraHMYECKUX BEIIECTB U HX
MPEBPAILCHUI; BBISIBISATH

B3aMMOCBSI3b XUMHUYECKHUX
3HAaHUH C HOHSTUSIMU u
MPEJACTABICHUSMU APYTUX

W3MCHEHHE B €CTECTBEHHOHAYYHBIX

HOBBIX YCJIOBHSIX; MPEIMETOB;

- YMETb NEPEHOCUTHh 3HAHHUS B | - YMETH HCIIOJIb30BaTh
MO3HABATENIbHYIO U HauMEHOBaHUS XHUMHYECKHUX
MPAKTUYECKYIO 00JacTH | COCTMHEHHI
JKU3HEACATEIbHOCTH; MEKTYHapOIHOTO cor3a
- YMEThb HWHTETPUPOBATH 3HAHUS | TEOPETUYECKOM W NPUKIAIHOU
U3 pa3HbIX XUMUU U TPUBUAJIbHBIE
MPEAMETHBIX 00J1acTel; Ha3BaHUsS Ba)XKHEHIINX BENIECTB
- BbABUTaTb HOBbIE  HJieH, | (3TWIIEH, AaUETWIEeH, TJIHUIEPHH,
npeyaraTh OpUruHaJIbHbIE deHnomn,

MOJX0/Ibl U PELIEHUSI; dbopMmanbaerusu, YKCYCHast




- CIIOCOOHOCTD X
HCITOJIb30BaHUS B
IMO3HABATEILHON M COIMAIILHOM
MpaKTUKE

KHCJIOTA, TVIMLIMH, YTapHBIM Tas,
YTJIEKUCIIBIN Ta3,

aMMHaK,  raiieHas  W3BeCTb,
HEralieHasi W3BeCTb, IUThEBas
COJIa U IPYTHUX),

COCTaBJIISATh (bopmybl

HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB, YPABHEHUS
XMUMUYECKHUX PeaKLui, OObACHATH

nx CMBICIT; MOJTBEPKIATh
XapaKTepHbIC

XMMHUYECKHE CBOMCTBA BEIIECCTB
COOTBETCTBYIOIIUMH
AKCIIEPUMEHTaMU U

3aIUCIMHU ypaBHEHUH
XUMHUYECKUX PEAKIIUIL;

- yMETh yCTaHaBJIMBAaTh
MPUHAJIC)KHOCTD W3y4YEHHBIX
HEOPraHUYECKUX U

OpPraHUYeCKUX BCILIECTB K
ONPEAECICHHBIM KJIaccaM n

rpymmnaM COeIMHEHUH,
XapakTepu30BaTh MX COCTaB U

Ba)KHEHIIIME CBOMCTBAQ;
ONPEAEIATH BUABI

XUMHYECKHX CBsI3eH
(xoBaJIeHTHaH, HMOHHas,

MeTaJuIn4YecKas, BOJIOPOIHAS),
THUIIbI KPUCTAINIMYECKUX PELIETOK
BELIECTB; KJIaccu(uIupoBaTh
XUMHUYECKHE

peakuuu;

- copMUPOBATH MPECTABICHUSA:
0 XMMHYECKOH COCTaBIAIOLIECH
€CTECTBEHHOHAy4YHOM  KapTHHBI
MHUpPA, POJIM XHMHUU B IO3HAHUH
SIBJICHU
IpUpPOABI, B
MBIIUICHUS u
JUYHOCTH, €€
(YHKIIMOHAJIBHOW TPaMOTHOCTH,

dbopmMHUpOBaHUT
KYJIbTYpBI

HEOOXOMUMOW  JUIsl  pelIeHUs
Hp AKTHYCCKHUX

3a1a4 31 DKOJIOTHYECKHU
00OCHOBAHHOI'O OTHOIIEHHUST K

CBOEMY 3/I0POBBIO U
MPUPOAHON Cpenie;
- YMEThb IPOBOJUTH PacueThl MO

XUMHAYECKUM bopmynam u
YPaBHEHUSAM XUMHYECKHUX
peakuuii ¢  HMCIOJb30BaHUEM

(I)I/I3I/I‘-ICCKI/IX BCJINYHH,




XapaKTEepU3YIOLIUX BELIECTBA C
KOJINYECTBEHHOU CTOPOHBIL:
Macchl, 00beMa

(HOpMasibHBIE  YCIIOBHUSI) Ta30B,
KOJIM4YeCTBa BEILECTBA;
UCII0JIb30BATh CUCTEMHBbIE
XUMUYECKHE 3HaHUSA JUISL
HPUHATUSA peLieHui B
KOHKPETHBIX
YKU3HEHHBIX CUTyalusX,
CBSI3aHHBIX C BEUIECTBAMU M HX
IPUMEHEHUEM
OK 02. B o0Omactu 1EHHOCTH HAy4yHOTO |-  yMETh  IUIAHUPOBATh M
Hcnonp3oBars MO3HAHUS: BBITOJIHATh XUMUYECKUN
COBPEMEHHBIE CPEACTBA | - c(OpPMUPOBAHHOCTH | SKCIIEPUMEHT (IIPEBPALIICHUS
IIOMCKA, aHaJIn3a U MHUPOBO33PEHUS, OpraHMYECKUX  BEIIECTB  IpU
HMHTEpIpeTauu COOTBETCTBYIOLIETO HarpeBaHuM, MOJYyYEHUE ITHIICHA
uHpOpMAaIHU 1 COBPEMEHHOMY YPOBHIO Pa3BUTHS | U U3YUEHUE €T0
nH(OpMaLIOHHbIE HayKu u OOIIIECTBEHHON | CBOWCTB, KAUECTBEHHBIE PEaKIUU
TEXHOJIOTUH ISt IIPAKTHKH, Ha aJbJIETU/IbI, Kpaxmarll,
BBIITOJIHEHUS 3a/1a4 | OCHOBaHHOT'O Ha JMajore | yKCyCHYIO KUCIIOTY;
npodeccHOHaTBLHON KYJIBTYD, JIeHaTypauus 0eJKoB pu
NEeSATEIbHOCTH. CIIOCOOCTBYIOIIIETO  OCO3HAHHUIO | HAPEBAaHUU, IIBETHBIC PEAKIINH
CBOEro MecTa B OENIKOB; NPOBOAUTH  PEAKIMU
MOJIMKYJIbTYPHOM MHPE; MOHHOTO OOMEHa, OIpeIesTh
- COBEpIICHCTBOBAHUE SI3BIKOBOW | Cpely BOAHBIX — PacTBOPOB,
Y YUTaTEIbCKOMN KaueCTBEHHbIE  pEaKUuu  Ha

KYJIbTYpbI KakK
B3aUMOJICHCTBUS MEXKAY
JIOJIBMH U TIO3HAHUS MUPA;

- OCO3HAaHME LIEHHOCTU HAy4yHOH
JIeITEIIbHOCTH,

cpencTBa

TOTOBHOCTD OCYILECTBIIATH
MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO
JIEATENbHOCTD UHIMBUAYAIBHO

Y B Ipymnime;

OBnageHue YHUBEPCAIbHBIMU
y4eOHBIMU MMO3HaBaTEILHBIMU
JEUCTBUSIMU:

pabota ¢ undopmarmen:
- BJIQJIETh HABBIKAMU TOJTyYEHHS
uH(pOpMaLIUU U3

HCTOYHHUKOB Pa3HbIX THIIOB,
CaMOCTOATECIBbHO

OCYHICCTBJIATL IIOUCK, aHAJIU3,
CHCTEMATU3alnIo U
HHTCPIpCTALIUIO I/IH(l)OpMaL[I/II/I

Pa3IUYHBIX BUJIOB U
dbopM TpeCTaBICHNUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX
dbopMaTax ¢ yueToM

cynbs(ar-, kapOooHaT- U XJOPH] -
aHMOHBI, Ha KATUOH

aAMMOHWUS; periaTth
SKCIIEPUMEHTANbHBIE 3aJaud IO
temaMm "Metamibl" u
"HemeTanmnsl") B COOTBETCTBHH C
NIpaBUIIAMHA TEXHHUKHU
0e30macHOCTH IpU

oOpalleHnH C BeIeCTBAaMHU U
71a00paTOPHBIM  000PYIOBaHHEM;
MIPEJICTaBIISTh

pe3yIbTaThI XUMHAYECKOTO
JKCIepUMeHTa B (opMe 3aIlucH
ypaBHEHUU

COOTBETCTBYIOIIUX pEaKUud W

dbopMynupoBaTh  BBIBOJBI  Ha
OCHOBE 3THX
pe3yJIbTaToB;
- YMETh aHaJIU3UPOBATH
XAMHYECKYIO uHpopmaruio,

MOJIy4aeMyI0 U3 Pa3HbIX
HMCTOYHHUKOB (CPEIICTB MAacCOBOM
uHpopmanuu, cetb WHTEpHET H

JPYTHE);
- BJIaA€Th OCHOBHBIMU METOAaMH




Ha3HayeHus: uHOpMaUUU U
LIEJIEBOM ayIUTOPHH,

BBIOMpAsl ONTUMAJIbHYIO (OpMY
MIPE/ICTaBJICHHS UBU3YyaTU3allNN;

- OLIGHHUBAaTh JIOCTOBEPHOCTb,
JETUTUMHOCTh HMH(pOpMAIUH, €€
COOTBETCTBUE  TPAaBOBBIM W
MOPaTbHO-ITHYECKUM HOPMaM;

- UCIIOJIb30BATh CpeacTBa
MH(POPMALMOHHBIX U
KOMMYHHKAI[UOHHBIX TEXHOJIOTHM
B pEIICHUUN
KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX H
OpraHU3aIMOHHBIX
coOIroAeHNEM
TpeOoBaHuU SPrOHOMUKH,
TEXHHMKH 0€30IacHOCTH,
TUTUEHBl,  pecypcocOepexeHus,
MIPABOBBIX U
THYECKHUX HOPM,
HH(pOpMaITMOHHOM
0e301acHOCTH;

- BJIQJIETh HaBbIKaMU
pacro3HaBaHMSI U 3aLTUTHI
uHpopmaruu, UHHOPMAITMOHHON
Oe3omacHOCTH

3a1a4 c

HOpM

HAay4YHOro IIO3HaHHsA BCHICCTB H
XHUMHUYCCKUX

SIBIICHUI (mabmroieHue,
U3MEepeHue, OKCIIEPUMEHT,
MOJCIIUPOBAHUE);

- yMETb IIPOBOJIUTH PACUEThI I10

XUMHYECKUM bopmynam u
YpaBHEHUSIM

XUMHUYECKHUX peaxuuit c
HCII0JIb30BaHUEM buznueCKuX
BEJIMYUH,

XapaKTepU3YIOIIUX BEIIECTBA C
KOJINYECTBEHHOMN CTOPOHBI:
Macchl, 00beMa

(HOpMasbHBIC YCJIOBHS) Ta30B,
KOJIMYECTBA BEIIICCTBA;
UCIIOJIb30BaTh

CUCTCMHBIC XWMUYCCKUE 3HAHHS

JUIi  TPUHATUA ~ pPELICHUH B
KOHKPETHBIX
JKA3HEHHBIX CUTYyalMsIX,

CBA3aHHBIX C BCIICCTBAMHU H HX
MMPUMCHCHUCM

JMYHOCTH,
OK 04. - TOTOBHOCTb K CaMOpa3BUTHUIO, | -  yMeTb  IUIAHUPOBaTb U
OddexTrBHO CaMOCTOSITEIBHOCTU BBITIOJIHSTh XUMUYECKUN
B3aMMOJICIICTBOBAaTh U | U CAMOOIIPEIEICHHIO; AKCIIEPUMEHT (TIpeBpaIleHUs
pabortatb -OBJIaJICHUE HAaBBIKAMU YYEOHO- | OpPraHWYECKUX  BEIIECTB  TpHU
B KOJIJIEKTUBE U HCCIIEI0BATENbCKOM, HarpeBaHuM, MOJYyYEHUE ITHIICHA
KOMaHJIE. IIPOEKTHOMN u COLIMAJIBHON | M U3YYEHUE €TO

JIeATEIbHOCTH; CBOMCTB, KaUE€CTBEHHbIE PEaKIINU

OsnajeHue YHUBEPCAIbHBIMHU | HA aNbAETU/IbI, Kpaxmar,

KOMMYHHUKATHBHBIMU YKCYCHYIO KHCIIOTY;

JIEHCTBUSIMU: JIeHaTypalus 0enKoB npu

0) coBMeCTHas IeATeTbHOCTD:

- TIOHMMAaTh W HCIIOJIb30BaTh
MpENMYIIECTBA

KOMaHIHOM W WHAUBUIYaJIbHOMN
paboThI;

- NPUHUMATH IEJIU COBMECTHOM
JIeSITEILHOCTH,

OpraHU30BBIBATh u
KOOPJAWHUPOBATH JACHCTBHS 1O €€
JOCTHIKEHHMIO: COCTAaBIIATh ILIaH
JIEHCTBHI,

pacupenensaTb pojd C Y4ETOM
MHEHHH YYaCTHUKOB

00CyX1aTh pe3yNbTaThl

HArpeBaHWHU, IBETHBIC pPEAKIIMU
0€JIKOB; MPOBOANUTH

peakuuy ~ MOHHOrO  OOMeEHa,
OTpeNeNnsiTh  Cpedy  BOJHBIX
pacTBOpOB,

KAueCTBEHHBIE  PEaKIMU  Ha

cynb(ar-, kapOoOHAT- U XJIOPUI-
aHMOHBI, Ha KaTHOH

aMMOHHUS; pearthb
AKCIIEPUMEHTANIbHBIE 3aJjaul 10
temaM "Metamisl" u
"Hemeranibl") B COOTBETCTBUU C
MpaBWJIaMU TEXHHUKHU
0e30MacHOCTH IpU




COBMECTHOM PabOTHI;
- KOOpAWHHPOBATHL W BLINIOJIHATH
paboTy B YCIIOBHSIX

peanpbHOro,  BUPTYaJIBHOIO U
KOMOWHHUPOBAHHOTO
B3aHUMOJCHCTBUS;

- OCYILECTBJIATH  MO3UTHUBHOE
CTpPaTEruyecKoe

MMOBEJICHUE B Pa3IMYHBIX

CUTyalusX, ITPOABJIATH
TBOPYECTBO n B006pa)KeHI/Ie,
OBITH WHHUIIUATHUBHBIM

Osnagenue YHUBEPCaTbHBIMHU
PEryJIsTUBHBIMU
NEUCTBUSIMU:

r) TOpuHATHE ce0sS | JPYyrux
JIIOLIEN:

-  INpUHHMATb  MOTHUBBI U
apryMEHTBI IPYTUX JIOAEN

pu a”aimse pE3yIbTaTOB
JIeATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO
JIPYTUX JIOJIEN Ha

OIIINOKH;

- pa3BUBaTh CIIOCOOHOCTh
MMOHUMATh MHUP C TIO3UIUU
JIPYTOTO YEJIOBCKA,;

oOpamieHud C BEIIECTBAMH U
71a00paTOpHBIM  000PYIOBAHUEM;
IPEACTaBIATH

PE3YyIbTaThl XUMHNYCCKOI'O
JKCIIEpUMEHTa B (opMe 3amucu
yYpaBHEHUU
COOTBETCTBYIOIIMX pEaKkUUid U
¢dbopmMynupoBaTh  BBIBOJIBI  Ha
OCHOBE 3THX
pe3ynbTaToOB

OK 07.
ConeilicTBOBaThH
COXpaHEHUIO
OKpYy)XaroIenl  cpensbl,
pecypcocOepeKeHHtIo,
MIPUMEHSITh 3HAHUSI 00
W3MCHCHHHU KIIUMaTa,
TIPUHIIMIIBI
OepeKIMBOTO
MIPOU3BOJICTBA,
3pHEKTUBHO
JIECTBOBAThH B
Ype3BBIYAITHBIX
CUTYaITUsX.

B obOmactu  3KOJOTrMYecKOro
BOCIIUTAHUS:

- c(hopMUPOBAHHOCTH
HKOJIOTUYECKOM KYIbTYPBI,
ITIOHUMAaHUE BIIMSIHUS COLUAIBHO-
HKOHOMUYECKUX

IIPOLIECCOB Ha COCTOSIHUE
MIPUPOAHON U COLIMATIBHOMN

cpefibl, OCO3HaHHWE TIJI00ATBHOTO
Xapaxkrepa

HKOJIOTUYECKUX MPObIIeMm;

- IIJIAHUPOBAaHUE "
OCYILIECTBJICHUE JIEVCTBUN B
OKPY’KaloIllel Cpelle Ha OCHOBE
3HAHUS LN
YCTOMYUBOTO
YeJI0BEUECTBA,
AKTHUBHOE HEIpUATHE JIEHCTBH,
IIPUHOCSIINX BpE.

OKpY>Karolleu cpere;

- YMEHHE  IIPOTHO3UPOBATH
HeOJIaronpusITHbIE
JKOJIOTUYECKUE
MPEANPUHIMAEMBIX
JIEMCTBUM, IPEJOTBPAILLATD UX;

pa3BUTHUA

MHOCICACTBUA

chopMUpOBaTh IPEJCTABICHUS: O
XUMHUYECKON COCTABIISIIOLICH

€CTECTBEHHOHAY4YHONW  KapTUHBI
MHUpPA, POJIM XHMHUU B IO3HAHUU
SIBJICHUI NIPUPOABL, B
GOopMHpPOBaHUN  MBIIIJICHUS |
KYJIbTYpbI JIUYHOCTH, ee
(GYHKIMOHATIBHONH T'PaMOTHOCTH,

HEOOXOAUMOW AN pelieHust
MPaKTUYECKUX 3az1a4 u
HKOJIOTUYECKH  OOOCHOBAHHOTO

OTHOULIEHMSI K CBOEMY 3/I0pPOBBIO
U IIPUPOJHON Cpene;

- yMeTh COOJIOJaTh TMpaBUiia
HKOJIOTUYECKU 11€JIeCO00Pa3HOT0o
MOBE/IEHUS B OBITY U TPYIOBOM
JIeSTENBHOCTH B LENSIX
COXpaHEHHMsI CBOETO 3/I0POBBS U
OKPY’KaIOILEeW IPUPOJHON Cpelbl;

YUUTBIBATH OITaCHOCTH
BO3,Z[CI>'ICTBPIH Ha KHBBIC
OpTraHHU3MBbI OIMPECACIICHHBIX
BCIICCTB, IIOHHUMas CMBICJI

MoKa3arelisi IpeAeIbHON
JIOITYCTUMOW KOHUEHTPALIUH.




- pacmmpeHue OmbITa
JIEATEIIbHOCTH SKOJIOTUYECKON
HaIlpaBJIECHHOCTH;

- OBJIaJIcHUE HaBBIKAMHU Y4eOHO-
HCCIIEI0BATENbCKOM,

MIPOEKTHOMN u COLMAJIbHOM
JIeATEIbHOCTH.

2.CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILIAHBI

2.1. OFBbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

By yueOHol paboThl O0nem B CemecTphl
yacax 1 2
O6beM 00pa3oBaTeNIbHOM MPOTrpaMMBbl 72 36 36
JUCIUIINHBI
B Tom uncie:
OcCHOBHOE coJIepyKaHue 72 36 36
B ToM uucne:
TEeOpeTuUecKoe o0ydeHue 34 16 18
PAKTUYECKHUE 3aHSTUS 20 10 10
CaMOCTOSITeNIbHAs paboTa 18 10 8
[TpomexyTouHas aTTecTalus OIICHKA 3auer C
OLICHKOH
2.2. TemaTu4ecKHil IJIAH U CO/IePKAHNE TUCHUIIIHHBI
HanmenoBanue Coaep:xanue yueOHoro marepuana | Oovem | Popmupyembie
pa3/iesioB U TeM (ocHOBHOe M NIpPO(ecCHOHAIBLHO- 4yacos KOMIIeTeHIIUH
OPHEHTHPOBAHHOE), JIA00PATOPHBbIE
U NPaKTHYeCKUe 3aHATHUS,
NPUKJIAIHOH MOAYJIb
(nMpU HAJIMYMH)
! 2 3 4
OcHoBHOe coaep:xkaHue 64
Paznen 1. OCHOBBI CTpOECHUS BEIIECTBA 6
Tema 1.1. OCHOBHOE COJIep)KaHUE 4 OK 01
Crpoenue aToMOB Teopernueckoe oOydeHue 2
XUMHHCCKIX CoBpeMeHHass ~ MOJIENb  CTPOCHHUS 2
SJICMCHTOB 1 atomMa. CHMBOJIMUECKUN S3BIK XUMHH.
fipupora XUMUYECKHiT SIIEMEHT. DIIEKTPOHHAs
XUMIHCCKON KOH(DHTypamus aToma.




CBs3H

Knaccudukanus XUMHYECKHUX
3JIEMEHTOB). BajleHTHBIE 3JE€KTPOHBI.
BasnieHTHOCTH. DIJIEKTpOHHAsA MpUpOa
XUMHYECKON CBS3H.
DJIEKTPOOTPUILIATEILHOCTh. Buibl
XUMUYECKON CBsI3M  (KOBaJIGHTHAs,
HOHHas, MeTaJlJIN4ecKas,
BOJIOpOJHAs) W cHocoObl  ee
00pazoBaHMs

[IpakTueckue 3aHATUS

Pemenne 3amannii Ha MCIIONIL30BaHHE
XUMHUYECKOM CHUMBOJMKH M Ha3BaHUN
COCIMHEHUH IO HOMEHKJIAType
MEXIyHApOAHOTO coro3a
TEOPETUYECKON U MPUKIATHON XUMUU
W TPUBHUAIBHBIX  Ha3BaHWM  JIA
COCTaBJICHUS

XUMHUYECKHX (OPMYIT JIBYXaTOMHBIX
coenuHEeHUN (OKCHIIOB, CYIb(PUIOB,
TUAPUJIOB U T.11.) U APYTUX
HEOPraHUYECKUX COeqUHEHMI
OTJICIIBHBIX KJIACCOB.

[IpakTnueckue 3aJIaHus Ha
YCTaHOBJICHHE CBsI3U MEXITY
CTPOCHHEM  aTOMOB  XMUMHYECKHUX
3JIEMEHTOB U

MEePUOINYECKUM W3MEHEHHEM
CBOICTB XMMHUYECKHX 3JIEMECHTOB U HX
COE€IUHEHUH B COOTBETCTBUH C
MIOJIO’KEHUEM [Iepnoanueckoi
CHCTEMBI.

Tema 1.2.
Ilepnonnueckuit
3aKOH U Ta0InIa
J.1. MenneneeBa

OcHoBHOE cofiepkaHue

[IpakTrueckue 3aHATHS

\9)

Ilepnonnueckas cucrema
XUMHYECKHUX 3JIEMEHTOB J..
MenneneeBa. ®U3NYECKUN CMBICT

Ilepuonnuueckoro 3aKOHa ..

Menneneesa. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XUMHYECKUX

JJIEMEHTOB, o0pa3yemMbIx MU
IOPOCTBIX U CJOXHBIX BEIIECTB B
COOTBETCTBHUU C ITOJIOKEHUEM
XUMHUYECKOTO JJIEMEHTa B
[Tepnonnueckoi CUCTEME.

MupoBo33peHUecKoe U Hay4dHOe
3HaueHue [lepnoandeckoro

3akoHa [[.1. Menneneesa. IIporuossl
H.N. MenaeneeBa. OTKpPBITUE HOBBIX
XUMUYECKUX DJIEMEHTOB.

Pemenne MIPAKTUKO-
OpPUEHTUPOBAHHBIX  TEOPETHUYECKUX
3a/IaHAI Ha XapaKTEPHU3ALHIO

OK 01
OK 02




XUMHUYCCKHUX

3JIEMEHTOB «MeTamanJyecKue /
HEMETAUIMYECKHE CBOWMCTBA,
AIIEKTPOOTPHUIIATEITLHOCTh
XAMHYECKHX

JJIEMEHTOB B COOTBETCTBHH C HX
SIIEKTPOHHBIM CTPOCHHEM u

MOJOKEHUEM B [EPUOJUYECKOUN
cucTeme

XAUMHUYECKHX 3JIEMEHTOB JN.
Meunpgeneesay»

Paznen 2. Xumunueckue peakuuu

—_
(e}

Tema 2.1. Tumnel
XUMHUUYECKUX
peakuuii

OcHoOBHOE COACPpIKaHUE

Teopetuueckoe o0yueHue

Knaccudukanus u TUIBI XUMHUYECKUX
peaKkuuii C y4yaCTUEM HEOPTraHUYECKUX
BewecTB. CocraBiieHue

YpPaBHEHUM pEAKUHMA  COEHUHEHHS,
pa3ioXKeHUs, 3aMelleHusi, oOMeHa, B
TOM  YHCI€  peakuud  TIOpEHMH,
OKHUCIICHUS-

BOCCTaHOBJICHUSI.

VYpaBHeHus OKHUCIICHUS-
BOCCTAHOBJICHUS. Crenenn
OKHUCIICHUS. Oxkucnurens u
BOCCTAHOBHUTEIIb.

CocraBnenue u YpaBHUBaHUE
OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX
peakLMil METOJIOM 3JIEKTPOHHOTO
OanaHca. OKUCIHUTENBHO-
BOCCTAHOBUTEJIbHBIE  pEaKkUMH B
MIPUPOJIE, MIPOU3BOICTBEHHBIX
npoiieccax u

JKU3HEACSITEIIbHOCTH OPTaHU3MOB

SN N

HpaKTI/IquKI/Ie 3aHATUA

KonnyecTBeHHBbIE ~ OTHOILEHUS B
xuMuu. OCHOBHBIE KOJHUYECTBEHHEIE
3aKOHbl B XUMHM M pacyeTsl [0
YpPaBHEHUSM XUMHUYECKUX PEaKIUH.
Monp Kak eauMHUIIA KOJIMYeCTBa
BemecTBa. MousipHasi Macca. 3aKOHbI
COXpPaHEHHsI MacChl U YHEPTrUuu. 3aKOH
ABorazipo. MossipHbIii 00beM Ta30B.
OtHOCUTENbHAS IJIOTHOCTH  Ta30B.
Pacuets! 1o YPaBHCHHUAM XUMHUYCCKUX
peaknuii ¢ MCIOJIb30BaHHEM MacChl,
o0bemMa  (HOpMalbHBIE  YCIIOBUS)
ra3oB, KOJINUECTBA BEIECTBA

OK 01

Tema 2.2.
DNEKTPONUTHYECKAS
TUCCOLINAIINSA U

OCHOBHOE COJIep)KaHUE

Teopemqecxoe o6yquHe

[\9)

Teopus ANEKTPOIUTUYECKON

OK 01
OK 04




WOHHBIA 0OMEH

nuccouranuu. MoHbl. DIEKTpOIUTHI,
HEIJIEKTPOJUTHI. Peakuuu HOHHOTO
oOmeHa. CocraBienue peakuuii
MOHHOTO OOMEHA IyTeM COCTaBIICHUS
MX TIOJIHBIX U COKPAIICHHBIX HOHHBIX
ypaBHeHU. KHCIOTHO - OCHOBHBIE
peakuuu. 3aJaHusi Ha COCTaBJICHUE
MOHHBIX PEaKLMil

JlaGopaTopHble 3aHATHS 2
JlaGopaTopHas paborta —Fune 2
XUMHYECKUX PEaKIun’.
HccnenoBanue TUNOB (110 COCTaBYy U
KOJIMYECTBY HCXOHBIX "
o0Opazyromuxcs BEILIECTB) u
MIPU3HAKOB
XUMUYeCKHX peakuuid. lIpoBenenue
peakimit HOHHOTI'O oOMeHa,
omnpeeneHue cpenbl BOJIHBIX
PacTBOPOB.
3aJaHusg HaA COCTAaBIICHHE HWOHHBIX
peakiuu
KonTponbHas CTpoeHue BeIleCTBA U XUMUUECKHE 2
pabora 1 peaxkuuu
Paznen 3. CTpoeHue u CBOMCTBA 16
HEOPTraHWYECKUX BEIECTB
Tema 3.1. OCHOBHOE COJIep>KaHNE 4 OK 01
Knaccudpuranus, Teopetnueckoe o0yueHue 2 OK 02
HOMCHKIIATypa 1 IIpeamer HEOpraHMYECKOM XHUMUH. 2
CTPOCHHC Knaccudukaiys  HEOpPraHMYECKHX
HEOPraHMICCKHUX BemecTB. [IpocThie U coKHbBIE
BCILECTB BEIIIECTBA. OCHOBHBIE KJIacChI
CIIOKHBIX BEIIECTB (oxcuapl,
TUAPOKCHIBI, KHCIIOTHI, COJIN).
B3aumMocBs3b HEOPTaHUYECKUX
BEILIECTB. ATrperaTtHble  COCTOSHUSA
BemiectBa.  Kpucramnuueckue
amop(HbIe BeIeCTRa.
Tumbl  KPUCTAUTMYECKUX  PEIIETOK
(aToMHasi, MOJEKyIspHasi, HMOHHAasi,
MeTayuinueckas). 3aBUCUMOCTb
(buU3MYECKUX CBOMCTB BEIECTBA OT
THANA  KPUCTAJUIMYECKOW  PEIIETKH.
3aBHCHMOCTh XMMHUYECKOM
aKTHBHOCTH  BEIIECTB OT  BHJA
XUMHYECKON CBsI3U i THIIA
KPUCTaJUIMYECKOU pELIETKU.
[TprunHb MHOTOOOpa3us BEIIECTB
[IpakTnueckue 3aHATHS 2
Homenkmarypa HEOPTaHUYECKUX 2

BEILECTB: HA3BAHUE BEIIECTBA UCXOIS
U3 X XUMUYECKOH (HOpMyIIbI N




COCTaBJICHME XUMHUYECKOW (HOpMYIIbI
UCXOJs W3 Ha3BaHUs BEIIECTBA 10
mexaynapoanou (MIOITAK) nnun
TPUBHUAJILHOM HOMEHKJIATYpE.
Pemenne mpakTU4yecKUx 3aJaHU MO
KiIaccu(uKaluy, HOMEHKIAType |
XUMHUYECKUM (popmyrnam
HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX
KJIacCOB (yrapHbId Ta3, YIJIEKUCIBIN
ra3, aMMHUaK, ramieHasi U3BecCTb,
HeraieHasi U3BeCTh, IUTHhEBAs COJla U
JIpYyrux): Ha3blBaTb M COCTaBIATH
(bopMyIIbl XUMUYECKUX BELIECTB,
OmnpeNesiTh  MPUHAMICKHOCTh K
KJ1accy.

Nctounnku XAMHYECKON
uHpopmanuu  (CpeACTB  MacCOBOU
uHpopmanuu, cerb VHTEpHET U
npyrue). [louck

uHpOpMaIIUU o Ha3BaHUSM,
uacHTuGuKaTOpam, CTPYKTYPHBIM
dbopmynam

Tema 3.2. dusmko -
XUMHYECKHE
CBOMCTBA
HEOPTraHUYECKHUX
BEIIIECTB

OcHOBHOE COACPIKAHUC

Teoperndeckoe oOydeHue

Mertamnel. OOmme Qusnueckue u
XMMHUYECKHE CBOWCTBA  METAJLJIOB.
CrocoObl  TOoNTydeHUsl.  3HAYCHUE
METAJUIOB ¥ HEMETAJUIOB B MPHUPOJIE U
KHU3HEICATCIIPHOCTA  YeJOBEeKa U
oprann3moB. Koppo3ust MmeTanios:
BUJIbI KOPPO3UH, CIOCOOBI 3aIlUThHI
METaJIJIOB OT KOPPO3UHU

Hemerannsl. O6mue Qusnyeckue u
XUMUYECKHE CBOMCTBA HEMETAJUIOB.
Tunnunele CBOWCTBA HEMETAIIOB

IV-VII rpynn. Knaccudukauus u
HOMEHKJIATypa COEIMHEHHI
HEMETaJUIOB. Kpyrosopotsl
OMOT€HHBIX JIEMEHTOB B IPUPOJIE

XHMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHMYECKUX BEHIECTB
(oKcHUI0B, TUAPOKCUIOB, KUCTIOT,

coied u Ap.). 3aKOHOMEPHOCTH B
U3MEHEHHH CBOICTB MPOCTBIX
BEILIECTB, BOJIOPOIHBIX COEAUHEHHIA,
BBICIIMX OKCUJOB U THAPOKCUIOB

[IpakTueckue 3aHATHS

Cocrasnenne YpaBHEHUN
XUMHUECKUX PEAKIUIl C ydacTUEM
IMPOCTBIX n CJIOKHBIX

HCOPTaHNYCCKUX BCIICCTB:
METAIJIOB H HEMETAJIZIOB, OKCHUI0B

OK 01
OK 02




METalJIOB, HEMCTAIJIOB n

aM(pOTEepHBIX 3JIEMEHTOB;
HEOPraHM4YeCKuX

KHCJIOT, OCHOBAaHWUU W aM(OTEPHBIX
THJIPOKCUIOB; HEOpraHM4YeCcKuX
COJIEH, XapaKTEePU3YIOLIUX nx
CBONCTBA.

Pemenue [IPAKTUKO -

OPUECHTHPOBAHHBIX  TEOPETHUYECKHUX
3aJaHdil  Ha  CBOICTBa, COCTaB,
MOJTydCHUE U

Oe3omacHoe HCIOJIL30BaHUE
BaKHEHMIITNIX HEOPTraHUYECKHUX
BEUIECTB B OBITY M IPaKTHYECKON
eSITEIbHOCTH

YyeJI0BEeKa

Tema 3.3.
Wnentudukamnms
HEOPraHMYECKUX
BEILIECTB

OcHOBHOE COACPIKAHUC

JlaGopaTopHblie 3aHATHS

\9)

JlaGopaTopHas pabora
«Unentudukanus  HEOpPraHMYECKUX
BEIIIECTBY, pelieHue
SKCHEPUMEHTANbHBIX  3a7ad 10
XUMHYECKHM CBOMCTBaM METAJUIOB U
HEMETaJlJIOB, IO

pacrno3HaBaHUI0 U IOJYYEHUIO
COEJIMHEHUI METAJIJIOB U HEMETAJUIOB.
Wnentuduxamms HEOPTraHMYECKUX
BEIIECTB C HCIOJIb30BAaHUEM  HX
(U3UKO - XUMUYECKUX CBOWCTB,
XapaKTePHBIX Ka4eCTBEHHBIX
peakumii. KauecTBeHHBIE peakuuu Ha
cyiabdar-, KapOOHAT- U  XJOPUA-
AQHMOHBI, HA KATHOH aMMOHHUSI

OK 01
OK 02
OK 04

KonrtponsHas pabora 2

CBoiicTBa HCOPTaHNYCCKUX BCIICCTB

Paznen 4.

CTpOCHI/Ie 1 CBOMCTBaA OpTraHUYCCKUX
BC€IICCTB

24

Tema 4.1.
Knaccudukanus,
CTpOEHHE U
HOMECHKJIaTypa
OpTaHHYECKHUX
BCIIICCTB

OcHoOBHOE cofiepKaHue

TeopeTqucxoe o6yquI/Ie

[\9)

[TostBnenne " pa3BUTHE
OpraHMYeCKONd XHMHHM Kak HayKH.
IIpenmMer  OpraHM4ecKOM  XHMHH.
MecTto ¥ 3Ha4YeHHE OPraHUYECKOU
XUMHM B CHCTEME €CTECTBEHHBIX
HayK.

XUMUYECKOE CTPOEHHUE KaK MOPSAIOK
COCIMHEHUS aTOMOB B  MOJIEKYJIE
COIIACHO MX BaJ€HTHOCTH. OCHOBHBIE
MOJIOKEHUS TEOpUU  XUMHUYECKOTO
CTPOEHHSI OpPraHNYECKUX COEeIUHEHUMN
AM. byrtneposa. YraepoaHsli
CKEJIET OpPraHWYeCKOM  MOJIEKYJIBI.

OK 01




3aBUCUMOCTb CBOWCTB BEIIECTB OT
XUMHYECKOTO CTPOCHHSI MOJICKYJI. S
W3omepust ¥ n30MephI.

[TonsaTHe 0 QyHKIMOHATBLHON TpYIIIIE.
Panukan. [TpuHiune kinaccudukanum
OPraHUYEeCKUX COCIUHECHUM.
MexnyHaponHas HOMEHKIaTypa U
TIPUHIIAITBI HOMEHKJIATYPBI
opranuueckux coenuueHuil. [lonsrue
00 azoTcoaepXk alux COCIUHECHUSX,
OMOJIOTMYECKH aKTHBHBIX BEIIECTBAX
(yraeBogax, xupax, Oemkax u jap.),
BBICOKOMOJIEKYJISIPHBIX COSAMHEHMSIX
(MOHOMEp, TOJIUMEp, CTPYKTYpHOE
3BEHO)

[IpakTrueckue 3aHATUS

Homenknarypa OpTaHUYECKUX
COCIMHEHUN  OTAENBHBIX  KJIACCOB
(HachlIlIeHHbIE, HEHACHIIIICHHBIE U
apoMaTH4ECKHe YIIIEBOJIOPO/IbI,
CIIUPTHI, beHnonsl, aNbJIeTUIbI,
KETOHBI, KApOOHOBBIE KUCIIOTHI U Ap.)
Cocrasnenue MOJIHBIX u
COKpAIIIEHHBIX CTPYKTYPHBIX (hopMys
OpPraHMYECKUX BEIIECTB OTAEIbHBIX
KJIACCOB, 51 UCIOJIb3YS UX Ha3BaHUS 110
CHUCTEMaTUYeCKOW U  TPUBHUAIBHOU
HOMEHKJIAaType (3TWUJIEH, aleTUJIEH,
IIMIEepuH, ¢eHos, ¢GopMaIbIeTHI,
YKCYCHasl KHCJIOTa, TIHINH). PacueTsr
npocteiel (opMyibl OpraHUYecKOM
MOJIEKYJIbI, HUCXOJS M3 3JEMEHTHOIO
cocrana (B %)

Tema 4.2.
CBolicTBa
OpPTaHWYECKHUX
COCJIMHEHU

OcHoBHOE cofiepkaHue

TeopeTtnueckoe o0yueHue

(o)}

DU3HKO-XUMHUYECKHE CBOMCTBA
OpPraHUYeCKUX COEIMHEHU N
OTJIENbHBIX KJIACCOB (0OCOOEHHOCTH
KJaccu(UKaMd ¥ HOMEHKJIATYpPbI
BHYTpH KJIacca; TOMOJIOTUYECKUI Pl
U ob1mas GpopmyIia; H30MepHs;
¢du3nyeckue CBOICTBA; XWMHUYECKHE
CBOICTBA; CIIOCOOBI MOJIYYCHHUS):

- npeJienbHbIe YTIE€BOIOPOIbI
(amkaHbl W TUKIOANKaHbl). [opeHue
MeTaHa KaK OJIMH W3 OCHOBHBIX

HUCTOYHUKOB Teruia B
IIPOMBINIIIEHHOCTH U ObITY. CBOMCTBA
IIPUPOJHBIX YIJIEBOJOPOJIOB,

HaXO0XJICHUC B
npupoac U NpuMEHCHUC AJIKAHOB,
- HCMPECACIBbHLBIC (aJ'IKeHI)I, AJIKUHBbI U

OK 01
OK 02
OK 04




QJIKaIMCHBI) u apoMaTH4ecKue
yriaeBonopoasl. ['openue aneruneHa
Kak UCTOYHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHU JJIs1
CBapKH U pe3KH METaJUIOB

- KHUCIIOPOJICOJEpKAINE COSAMHEHUS
(cmuptel W ¢eHoNbl, KapOOHOBBIC
KHCIIOTBI W A(QUPBI, albJACTHABl U

KETOHBI, JKHUPBI, YTJIEBO/IBI).
IIpakTrueckoe [IPUMEHEHUE
STUJICHIVIMKOJIS, TJIMLEpUHa, (eHona.
IIpumeHeHune

dbopmanbaerua, aleTanpIerna,

YKCYCHOM KMCJIOTBL. MbLIa Kak COJIHA
BBICHIMX KapOOHOBBIX KHCJIOT.
Moromue CBONCTBa MbLIA

- a30TcoAepiKallue  COCTUHEHUS
(aMHHBI W aMMHOKMCIIOTBI, OEJKH).
BbicOKOMOIIEKYIISIPHBIE COEAMHEHUS
(cunTeTH4eckue U OMOJIOTUYECKHU-
aKTUBHbBIE). MoHOoMep, moIuMmep,
CTpyKTypHOE 3BeHO. [Tonumepusanus
STHJIEHA KaK OCHOBHOE HaIlpaBJICHUE
€ro MCIOJIb30BaHUS.

['eHeTnyeckas CBsI3b MEXKIY KilaccaMu
OPraHNYECKUX COCTMHEHUN

HpaKTI/I‘IeCKI/Ie 3aHATUA

CBolicTBa OPraHUYECKUX COCTUHEHUN
OTJENBHBIX KIACCOB (TpUBUANIbHAS U
MEXyHapoaHas HOMEHKJIaTypa,
XUMHYECKHE  CBOMCTBA, CIIOCOOBI
NOJy4eHHUs1): TpeAebHble (aJKaHbl U
[IUKJIOAJIKAHBI), HETIPEeIbHBIC
(anmkeHbl, alKWUHBI W ANKAJUEHBI) U
apoMaTHYeCKue YTJIEBOIOPO/IBI,
coupThl M (eHosbl, KapOOHOBBIE
KACIOTBl W DQUPHI, albIETHIbl U
KETOHbI, aMMHbl W aMUHOKHCIIOTHI,
BBICOKOMOJICKYIISIDHBIE ~ COCTUHEHMUSI.
3amaHMs Ha COCTaBJICHHWE ypaBHEHUH
XUMHYECKHX PpEAKUUH C ydacTHEM
OpPraHUYeCKUX BEIIIECTB Ha
OCHOBAHHH MX COCTaBa U CTPOCHUS

CocraBneHue cxeMm peakiuidi (B TOM
YHCIIe TIO TPEAJIOKESHHBIM IIETTOYKaM
MPEBpALCHHI), XapaKTePU3YIOIINUX
XUMHYECKHE CBOWCTBA OPTraHHMYECKUX
COCMHEHUN  OTAENBbHBIX  KIJIACCOB,
CrocoObl UX MOJIyYEeHUs U Ha3BaHUE
OPraHMYeCKUX  COCIMHEHHH  TI0
TPUBHAJIBHON WM MEXIYHAPOTHOU
CHCTeMaTHYeCKOW HOMEHKJIaType.




Pemenue MPaKTUKO-
OpPUCHTHUPOBAHHBIX TCOPCTUICCKHUX
3aJJaHUil Ha CBOMCTBA OPraHMYECKHX
COCIII/IHGHI/Iﬁ OTACJIBbHBIX KJIaCCOB

JlaGopaTtopHnas pabota

JlaGopaTopHas pabora
«IIpeBpatienus OpraHUYECKUX
BEIIECTB [IPU HATPEBAHUK.
[TosyueHnue 3TuIEHA U U3YYEHUE €0
CBOMCTB. MoJeIupoBaHue MOJICKYJ U
XUMHUYECKHX MpeBpalleHuid Ha
IIpUMepe 3TaHa, ATHIICHA, alleTHIIEHA
u JIp.

Tema 4.3.
Wnentudukamnms
OpPraHUYECKUX
BEILIECTB, UX
3HAaYEeHHUE U
PUMCHCHHE B
OBITOBOM U
IIPOU3BOJCTBEHHOMN
EeITEIbHOCTH
YyeJioBeKa

OcHOBHOE COACPpIKAaHUE

Teoperuueckoe oOydeHue

n

buooprannueckue COETUHEHMUSI.
[Ipumenenue u OuonorUyecKas poib
yraeBo10B. OKUCIIEHHE YIIeBOI0B

- UCTOYHHK  DHEPruu  KUBBIX
opranu3MoB. OO0acTH TpPUMEHEHHUS
amuHOKuUCNOT. [IpeBpaienust 6enKoB
UMM B OpraHusMe. buonornueckue
¢byukun  OenkoB. buonorunueckue
¢yHKUK xupoB. Ponb

OpPraHMYECKON XWMHUU B pPEIICHUU
po0JIeM MUIIEBOM 6€30MacHOCTH

Pons  opraHmueckoil  XMMHUH B
petieHuu MpobJieM SHEPreTHYECKOM
0€30IacHOCTH, B pa3BUTUH
MEIUIINHEI,

CO3JJaHUU HOBBIX MaTEPHUAJIOB, HOBBIX
HCTOYHUKOB SHEPTUH
(ampTEpHATHUBHBIE HCTOYHUKHU
SHEPTHUN).

OnacHOCTb, BO3JCHCTBUS Ha JKHBEHIC
OpraHW3Mbl OpPTaHUYECKHX BEIIECTB
OTJEIIbHBIX KIIACCOB

(yrnmeBomopoabl, CHUPTHI, (EHOJIBI,
XJIOpPOpraHUYeCKue MIPOU3BOJIHBIE,
aJbACTUIBI U JIP. ), CMBICIT

MOKa3aTelsl NPeeabHO I0yCTUMON
KOHIICHTPAIUU

JlaGopaTopHbIe 3aHATHS

JlaGopatopHas padora:
«nerTudukanus OpTaHUYECKUX
COEJIMHEHUH OT/EIbHBIX KIaCCOBY

W nentuduxarmst OpPTraHUYECKUX
COEJIMHEHUH OT/AEIbHBIX KJIaccoB (Ha
pUMepe alIbJIeTHIO0B, Kpaxmala,
YKCYCHOW KHCIIOTBI, OEJIKOB U T.II.) C
VICITOJIb30BAaHNEM X ¢uzuKo-

OK 01
OK 02
OK 04




XUMHUYECKHUX CBOMCTB U XapaKTEPHbIX
Ka4eCTBEHHBIX peaKuuid.
Jenarypanus Oenka npu HarpeBaHHM.
L{BeTHBIE peakuuu O€JIKOB.
Bo3HuKHOBEHHE AHAJINTUYECKOTO
CUTHAJIA ¢ TOYKU 3PEHUS XUMHUECKUX
IIPOLIECCOB pu IIPOTEKaHNU
Ka4eCTBCHHOU peaKklvy,
NO3BOJIAIOIIEH  WMIAEHTU(DUIMPOBATH
IIPEIIOKCHHBIE OpraHUYECKUe
BEUIECTBA

Konrponbnas pabdora 3

CTpyKTypa U CBOMCTBA OPTaHHUYECKUX
BEIIECTB

Pazgen 5.

Kunernueckue u
TEPMOJIMHAMUYECKUE
3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEaKIuil

CxkopocTh
XUMHYECKHUX
peaKuHuii.
XHUMHYECKOE
paBHOBECHE

OcHoBHOE coJiepKaHue

Teoperudeckoe oOydeHue

\9)

CKOpoCTh peakiiM, €€ 3aBUCUMOCTH
OT Pa3IUYHBIX (AKTOPOB: MPUPOIBI
pearupyromux BeIeCTB,
KOHIICHTpALlUU pearupyrommx
BEILECTB, TEMIIEPAaTypbl U ILIOLIAJU
pEaKLMOHHON IIOBEPXHOCTH.
Terumosbie

3G(deKThl  XMMHYECKHUX  PEaKIIHA.
DK30- U 3HJIOTEPMHUYECKHUE, PEAKIINH.
OO6patuMocTh peakiuid. XUMHUUECKOe
paBHOBECHE M €r0 CMEIIEHUE 0]
JIEHCTBUEM Pa3INYHBIX (DAKTOPOB
(KOHILIGHTpalMsl ~ pPEareHToB  WIHU
NPOAYKTOB  pEaKIUH,  JaBJICHHE,
TeMIeparypa) JUTSt co3JaHus
ONTUMATBHBIX

YCIOBHM MPOTEKAaHUs XHUMHUYECKHX
npoueccoB. [Ipunnun Jle [larense

HpaKTI/IquKI/Ie 3aHATUA

Pemenue IIPaKTUKO -
OpPUEHTHPOBAaHHBIX  3aJaHUM  Ha
aHanmu3 (aKTOpPOB, BIHUAIOUIMX Ha
U3MEHEHUE CKOPOCTH

XUMUYECKOM peakuuu, B T.4. C
HO3UINH IKOJIOTUUECKU
11eJ1eco00pa3HOro MOBEJCHUS B OBITY
U TPYAOBOU

JEATEIbHOCTH B LEIAX COXpPaHEHUs
CBOEr0 3JI0pPOBbSI M OKpPYXKaroIIEn
IIPUPOJHOM CPEBI.

Pemenne MIPAKTUKO-
OpPUEHTUPOBAaHHBIX  3aJaHUi  Ha
npuMeHenne npuHuuna Jle-Illarense

OK 01
OK 02




JUTSL HAXOXKICHUS

HAIPaBJICHUSI CMEILEHUS pPaBHOBECUS
XUMHYECKOM PEaKUUM W aHAIU3
(axTOpOB, BIUSAIONINX HA CMEIICHHE
XUMHYECKOI0 PABHOBECHUS

Paznen 6.

PactBops1

Tema 6.1.
IMousgarue o
pacTBopax

OcHoBHOE coJiepKaHue

Teopetuueckoe o0yueHue

PactBopenne KaK busuko-
XUMUYECKUH  mpouecc. PacTBopsl.
Crioco0ObI IPUTOTOBIIEHUS] PACTBOPOB.
PactBopuMocTs.  MaccoBas  nous
pacTBOpeHHOro Bemectsa. CwbICi
IIOKa3aTelIsl IPEIEIbHO TOIyCTUMON
KOHLEHTPAllUl M €ro HCIOJIb30BAHUE
B OLICHKE JKOJIOTUYECKOU
0€30MacHOCTH.

IIpaBuna JKOJIOTHUYECKH
1eJ1ecO00pa3HOro MOBEJEHUS B OBITY
U TPYZIOBOM I€ATEIBHOCTH B LIEIAX
COXpPaHEHMsI CBOEro 3J0pOBbi U
OKpYXKAIoIle NPUPOJHOW  CPENbI;
OIIACHOCTb BO3/ICHCTBUS Ha JKUBbIE
OpraHU3Mbl OIPEIEIICHHBIX BEUIECTB.
Pemenune IIPAKTUKO-
OpPUEHTUPOBAHHBIX pacyeTHBIX
3aJJaHui Ha PacTBOPBHI, UCIIOIb3yEMbIE
B OBITOBOM U

IIPOU3BOJCTBEHHON JIeSATEIBHOCTH
YyeJloBeKa

SIS N

OK 01
OK 02
OK 07

Tema 6.2.
Hccnenosanue

CBOICTB pacTBOpOB

OcHoOBHOE cofiepKaHue

JlaGopaTopHble 3aHATHS

[\

JlaboparopHas pabota
«[IpuroroBneHue pacTBOPOB».
[TpuroroBreHre pacTBOPOB 3aTaHHOM
(maccoBoil, %) KoHUEHTpauuu (C
PaKTUKO-OPUEHTHPOBAHHBIMU
BONPOCAMHU) U ONpEJeNIeHUE Cpelbl
BOJIHBIX PAaCTBOPOB.

Pemienue 3aa4 Ha MPUTOTOBJIEHUE
pacTBOpOB

OK 01
OK 02
OK 04

[podeccronanbHO-OPHEHTHPOBAHHOE COJICPIKaHKE (COlIEepKAHUEC

JJaJHOT'O MOI[y.]'I}I)

Paznen 7.

XuMus B OBITY M MPOU3BOJICTBEHHOM
JIESITEIBHOCTH YEJIOBEKA

XuMus B ObITY U
IIPOU3BOJCTBEHHON

JACATCIIBHOCTH
YCJI0OBCKAa

OCHOBHOE COJIep)KaHUE

Teopetnueckoe o0yueHue

\9)

Hogeiimne HOCTHXEHUS XUMHUUYECKOM
HAayKM WU XUMHYECKON TEXHOJOTHH.
Poine xuMun B 00ecieueHUN

AKOJIOTUYECKOW, DHEPreTHYECKOW |

OK 01
OK 02
OK 04
OK 07




numieBod 0e30MacHOCTH, Pa3BUTUU
meaunuHbl. [IpaBuia moucka u 2
aHaJIM3a XUMUYEeCKOU nHbOopMaIuu 13
Pa3NUYHBIX HMCTOYHHKOB (HAy4yHas W
yueOHO-Hay4YHas JIUTepaTypa,
CpeAcTBa MaccoBOW  MH(pOpMAIHH,
cetb IHTEpHET)

[IpakTueckue 3aHATUS

[louck wu  aHanmM3  KeMcoB O 4
MPUMEHEHUN XUMHUYECKHX BEIECTB U
TEXHOJIOTHH C y4eTOM OymyIei
po(heCCHOHATILHOM JIEATEIBHOCTH 110
TeMaM: BaXKHEHIINE CTPOUTEIbHBIC
MaTepuabl, KOHCTPYKIIMOHHBIE

MaTepuabl, KpackH, CTEKJIO,
KepaMuKa, MaTepHabl ISt
AIIEKTPOHUKH, HaHOMaTepHaJIbl,
TEKCTHJIbHBIE BOJIOKHA, HWCTOYHUKHU
SHEPTHH, OpraHMYecKue u
MUHEpPAJIbHbIE ynoOpeHus,
JICKapCTBEHHBIE BEIECTBA, OBITOBAsS
XUMHSL.

3amura: [IpencraBieHue pe3yabTaToB
pemieHuss KeWcoB B ¢dopMe MUHH-
JIOKJIa1a C Mpe3eHTanuei

[TpomexxyTouHas aTTecTalus Mo TUCIUIUIUHE (3a4eT) 2

BCEI'O 72

3.YCJIOBUSI PEAJIM3AIIAU ITIPOT'PAMMBI YUEBHOM JTUCIATLIIMHBI
3.1. TpeOoBaHHs K MAaTEPHAJIBHO - TEXHHYECKOMY 00eCIe4eHHI0

Jis pealM3aluy MPOrpaMMbl JUCLUIUIMHBI IPEAYCMOTpeHa ydeOHas ayIuTopHs JUis
NPOBEICHUSI TEOPETHYECKHX M TPAKTUYECKUX 3aHSATHH, TPYNIOBBIX W WHAWBUIYAIBHBIX
KOHCYJIbTAllMi, TEKYIIEro KOHTPOJIS M TPOMEXYTOUYHOM aTTecTalMM, YKOMIUIEKTOBAHHAs
CHEeUaIM3UPOBAaHHON MeOeabl0 MO KOJMYECTBY OOydarolmuxcsi H padoyuM MecTOM
npernojiaBarers.

MatepuranbHO - TEXHUYECKOE OCHAICHHE:

@nunuapr 70x100 cM Ha ponmkax
Cron nemonctpanuonusiii JIZICI1997.011 Genbrit
NurepaktusHas nanens EDFLAT EDF86TPO1
Hoyr6yk Asus TUF F17 FX707ZU4-HX058 Ha 15 aBTOMaTH3MpPOBAHHBIX Pa0OYNX MECT
Touka nocryna Ubiquitl UAP-AC- LR
Kommext npuemuuk-nepenarunk HDMI no IP / Dr.HD EX 100 LIR
Kommnexr ns nepenaun cursanos GEFEN EXT-USB2.0-LR
OPS moayns EDO-12450H-8256-W11P/H
Mono610k MSI PRO AM242P 14M- 668XRU
PenncoBas cuctema PC-86
Tenexka ans mobunsHOTO Kiacca Innovator Tab A 15+1 (6e3 BBIABHKHBIX MOJOK)
M®YV Kyocera M2540DN
3.2 UupopmanuoHHoe odecrniedyeHue 00y4eHus




Jlns peanu3anuu mporpamMmbl OuOIMoTeyHbI (GoHA 00pa30BaTENBHON OpraHU3aINH
UMEeT TMeYaTHbIE W/WIN 3JIEKTPOHHBIE 00pa3oBaTelbHbIE M HH()OPMALMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIE Ul UCIIOJIb30BAHUS B 00Pa30BaTEIbHOM IPOLIECCE, HE CTaplle MATH JIET C

MOMCHTA U3 JaHUs.

NEPEYEHb YUEGHOM JIUTEPATYPBI

1. lNabpuensa, O. C. Xumus : 10-i kiacc : 6a30BbIil ypoBeHb : yueOHUK / O.
C. TI'abpuensu, U. I'. Octpoymos, C. A. CnaakoB. — 7-e¢ uzn., crep. — Mocksa :
[Tpoceemenue, 2025. — 128 ¢. — ISBN 978-5-09-120190-1. — TekcT : 37aeKTpOHHBIH //
Jlanb : AJIEKTPOHHO-OMOIHOTEUHAS CHCTEMA. — URL:
https://e.lanbook.com/book/473033

2. Ia6puensu, O. C. Xumus : 11-if kmace : 6a30BbIi ypoBeHb : yuebnuk / O.
C. TI'abpuensu, U. I'. Octpoymos, C. A. CnaakoB. — 7-e¢ usn., crep. — Mocksa :
ITpocemenue, 2025. — 127 c. — ISBN 978-5-09-120191-8. — Tekcr : aneKTpOHHLH/I //
Jlanb : 3JICKTPOHHO-OMOIMOTEeYHAs cucrema. URL:
https://e.lanbook.com/book/497801

IHNEPEYEHD npodeccnoHaJbHbIX 023 JaHHBIX, THPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

1.  Znanium.com: DJEKTPOHHO - OuOIMOTEeUHas cucteMa: [caiiT]. — Mocksa, 2011 —
URL:https://new.znanium.com/(nara oopamenus: 17.01.2025). - Pexxum noctyna: nmis
aBTOpU3.MoJyib30oBaresneit MUOT.

2. DBC IOpaiit: o6Opa3zoBatenbHas 1miatdpopma. — Mocka, 2013 — URL:
https://urait.ru/ (mara oOpamenusi: 17.01.2025). - Pexum npoctyma: njias aBTOPH3.
nosib3oBareneit MUOT.

3. DnekTpoHHO-OmONMoTeuHas cucrema Jlanb: [caiiT]. — Cankr-IlerepOypr, 2011 —.
URL: https://e.lanbook.com/(nata o6pamenus: 17.01.2025). - Pexxum goctymna: st
aBTOpM3. osb3oBarened MUOT

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHHUSI YYEBHOM
JUCHMUILIAHBI

Oo6masi/npodeccuoHanbHast

Tun oneHoYHbIX
MepOonpHUATHI

Paszngen/Tema
KOMIIeTeHIUA

Pa3znenl.OcHoBBI cTpoeHUA
BEIIECTBA

OK 01

Br16upath crioco0s! penieHus
3aja4 npogeccuoHaIbHON
JeSITeIbBHOCTH
IPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM.

CrpoeHue aToMOB
XUMHUYCCKUX DJICMCHTOB
Y IPUPOJIa XUMUYECKOM
CBSI3H

1. Tect «CTpoeHue aToM0B
XUMUYECKHX  DJIEMCHTOB W
npupoaa

XUMHYSCKOM CBS3I.

2. 3a1a4u Ha COCTaBJICHUE

XUMHUYECKHUX bopmyn
JIBYXaTOMHBIX

COeTUHEHNN (okcHIoB,
CyIb(HIOB,

TUAPUJIOB U T.I1.).

3. 3amanus Ha MCIIOJIb30BaHUE
XUMHYECKON CUMBOJIUKH U
Ha3BaHUM COCJIUHEHMUI 11O



https://e.lanbook.com/book/473033
https://new.znanium.com/
https://e.lanbook.com/

HOMEHKJIaType
MEKTYHApOIHOTO

CO103a TEOPETUUYECKON 1
MPUKJIAAHON XUMUU U
TPUBHUAJIBHBIX HA3BAHUM JJI5

COCTaBIICHUS XUMHYECKHX
dbopmyn

JIBYXaTOMHBIX COCTMHECHUN
(okcuaoB, CyJb(UIOB,
THJIPUIOB U

T.I.) ¥ JPYTUX HEOPTaHUUECKUX
COEMHEHU I OTHENBHBIX
KJIAaCCOB

OK 01

Br16upath criocoObI penieHus
3a/1a4 npodeccHoOHATBHON
JESITEIbHOCTH
MPUMEHHUTEIHHO K
pa3IMYHBIM KOHTEKCTaM.

OK 02

Hcnonb30BaTh COBpEMEHHBIE
Cpe/CTBa NIOMCKA, aHAIN3a U
MHTEpIIpEeTaluy HH(HOpMaIIUU
1 MTHPOpPMAIMOHHBIE
TEXHOJIOTHH JIJIsl BBITOJIHEHUS
3a/1a4 poeCcCHOHATIBHON
JESTEIIbHOCTH.

[Tepuonnueckuii 3aKOH U
tabmuma J1..U.
Menneneena

1. Tect «MeTaminueckue /
HEMETAJUIMYECKHE CBOMCTBA,
AIEKTPOOTPHUIATEIHLHOCTD U
CPOJICTBO K AJIEKTPOHY
XAMHYECKHX

9JIEMEHTOB B COOTBETCTBHE C UX
AJIEKTPOHHBIM  CTPOCHHUEM U
MTOJIOXKEHUEM B ITEPHUOANICCKOM
CHCTEME XHUMUYECKHX
2JIEMEHTOB

J.. MenneneeBay.

2. IIpakTryeckue 3aaHus Ha
YCTaHOBJICHHUE CBSI3H MEXK]Y
CTPOCHHEM aTOMOB XUMHUYECKUX
3JIEMEHTOB M MIEPUOTUIECKUM
H3MEHEHHEM CBOWCTB
XHUMUYECKHX

3JIEMCHTOB U UX COCIMHCHHI B
COOTBETCTBUH C ITOJ0KECHHEM
Ilepunonnueckoi cucreme.
3.IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETHUYECKHUE 3aJJaHUs Ha
XapaKTEePU3aLUI0 XUMHUUYECKHX
3JIEMEHTOB: «MeTtamnueckue /
HEMETAINIMYCCKUE CBONCTRA,
AIEKTPOOTPHUIATEHHOCTD U
CPOJICTBO K 3IEKTPOHY
XHUMUYECKHX

3JIEMEHTOB B COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHHUEM H
MOJIOKEHUEM B MEPUOANUECKON
CHCTEME XAMUYECKHX
3JIEMCHTOB

J.. MennaeneeBa»

Paznen 2. Xumuueckue
peakiuu

KonTponbhas pabota
«CTtpoeHue BeliecTsa 1
XUMHYECKHE PEAKIIAN)

OK 01
Br16upaTh criocoObl perieHus

THUIbl XUMHYECKUX
peakuuii

1. 3amayn Ha cOCTaBICHUE
YpaBHEHUU PEAKIUN:




3aa4 npodeccuoHaIbHOM
ACATCIIbHOCTHU
NPUMEHHUTEIBHO K
Pa3InYHbIM KOHTCKCTAaM.

OK 04

D¢ dekTuBHO
B3aUMOJCHCTBOBATh U
paboTaTh B KOJIJIEKTUBE H
KOMaH]IE.

COCIMHEHMS, 3aMEIICHU,
pa3ioxeHus, 0OMeHa;
OKHCIUTEIBHO -
BOCCTAHOBUTEJIBHBIX PEAKITUH C
HCITOJIb30BaHUEM METOZa
AJIEKTPOHHOTO OalaHca.

2. 3a/1auu Ha pacyeT Macchl
BCIISCTBA MK 00BbEMa

ra3oB o HU3BECTHOMY
KOJIMYECTBY

BEIIECTBA, Macce WA 00BEMY
OJIHOTO M3 yYaCTBYIOIIUX B
PCaKIUU BEIIECTB; PaCUCThI
Macchl (00beMa, KOJIMUECTBA
BEIICCTBA) ITPOYKTOB PEAKIUH,

DNeKTpONIUTHYECKAs
JMCCOIMAIUST K MOHHBIN
oOMeH

ecli  OJHO U3  BCHISCTB
HMEETIPUMECH

1. 3agaHus Ha COCTaBIICHUE
MOJIEKYJIIPHBIX M HOHHBIX
peakuuiic  y4yacTUeM KHCIOT,
OCHOBaHUH HCOJIEH,

YCTaHOBJICHUE U3MEHECHUS
KHCJIOTHOCTH CPEIbI

2. JlaboparopHas pabota "Twurbl
XUMHUUYECKUX peakiui”

Paznen 3. Ctpoenue u
CBOWCTBAaHEOPTaHUYECKIX
BEIIECTB

KonrponsHas pabora
«CBOICTBa HEOPraHUYECKUX
BEILIECTBY»

OK 01

Br16upath crioco0s! penieHus
3aja4 npogeccuoHaIbHON
JeSITeIbBHOCTH
IIPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM.

Knaccudukanms,
HOMEHKJIATypa UCTPOCHUE
HEOpPraHNYECKUXBEIIECTB

1. Tect «Homenknatypa u
Ha3BaHME HEOPTaHUUECKUX
BEIIECTB  MCXOJi1 M3  MX
XAMHYECKON

(bOopMyITBI UTTH COCTABJICHHE
XUMUYECKOH (POPMYIIBI HUCXOJs
M3HA3BaHMS BEUIECTBA 1O
MEKTYHapOAHOMN AN
TPUBHAIIBHOU

HOMEHKJIAType».

2. 3agauM Ha pacyeT MacCOBOM
JI0JIU (MacChl) XUMHUYECKOTO
aIieMeHTa (COeAMHEHNS) B
MOJIEKyJIe (CMecH).

3. [IpakTrueckue 3aaHus 1Mo
KJIacCU(UKaLlMK, HOMEHKJIAType
UXUMHYECKUM (HopMyriam
HEOpPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. ITpakTryeckue 3aJaHus Ha
OINpEEIIEHNE XUMUYECKOU
aKTUBHOCTH BEIIECTB
B3aBUCHUMOCTH BUJIA
XAMHYECKON




CBSI3M U TUIIA KPUCTAJUINYECKON
peleTKu

OK 01

Bribupats ciocoOs perieHus
3a1a4 poQecCHOHATIBHOM
JeSITeIbHOCTH
HNPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM.

OK 02

Hcrnonb30BaTh COBPEMEHHBIE
Cpe/CTBa NOMCKA, aHATH3a U
UHTEpHpeTanuy HHPOpMauu
¥ MH(POPMAIOHHbIE
TEXHOJIOTUH IS BBITIOJTHEHUS
3a1a4 poQecCHOHATIBHOM
NeSITETbHOCTH.

OU3UKO-XMMUYECKHUE
CBolicTBaHEOPraHUYECKUX
BEILIECTB

1. Tect «OcobeHHOCTH
XUMHUYECKNX CBOMCTB OKCHJIOB,
KHCJIOT,0CHOBAHHU,

aM(pOTEePHBIXTUIPOKCH]IOB 51
coJieiiy.

2. 3agaHus Ha COCTaBJICHHUE
ypaBHEHUH XHUMHYECKHX
peakuuii ¢

Y4acTHEM IPOCTBIX U CIIOXKHBIX
HEOpPraHUYECKUX BEIIECTB:
OKCHJIOB METAJlJIOB, HEMETAJIIOB
1 aM(POTEPHBIX IJIEMEHTOB;
HEOPraHMYEeCKUX KHUCIIOT,
OCHOBaHMU U aM(POTEpHBIX
T'HJIPOKCUI0B, HEOPIraHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBa u CHoco0bI
MOJIyYEHUS.

3. [IpakTuko
OpPUEHTHPOBAaHHBIE
TEOpEeTUYECKHE 3aJJaHNs Ha
CBOMCTBA U MOJIyYEHUE
HEOPraHMYEeCKUX BEIIECTB

OK 01

Br16uparh criocoObI penieHus
3a/1a4 npoQecCHOHATBHON
JeSITeIIbHOCTH
MPUMEHHUTEIHHO K
pa3IMYHBIM KOHTEKCTaM.

OK 02

Hcnonb30BaTh COBpEMEHHbBIE
CpeZCTBa TIOMCKA, aHAIN3a U
WMHTEPIIPETalUU
uH(pOpMaLuu U
nH(pOpMaIMOHHbBIE
TEXHOJIOTUH ISl BBITIOJTHEHUS
3aja4 npogeccuoHaIbHON
NEeSITETTHHOCTH.

OK 04

OddexTuBHO
B3aMMOJICIICTBOBATh U
paboTaTh B KOJIJIEKTHBE U
KOMaHJIe.

Unentuduxanus
HEOPraHUYECKUX
BELIECTB

1. [IpakTuxo
OPHEHTHPOBAHHBIC
3a[aHus 110 COCTABJIEHUIO
XUMHYECKHX peaKIuii
y4acTueM
HEOPTaHMYECKUX BEIIECTB,
WCTIOJIb3YEMBIX JIJIST UX
UACHTUPHUKAIIH.
2.JlaGoparopnas padoTa:
Hnentuduxarnms
HEOPTaHMYECKUX
BEIIECTB”

Paznen 4. Ctpoenue u
CBOMCTBA OPraHUYECKHUX
BEIIECTB

KonTponbhas pabota
«CTtpoeHue u cBOWCTBa
OpPTraHUYECKUX BEIECTBY»

OK 01

Br16upaTh criocoObl perieHus
3aja4 npodeccuoHaIbHON
JIESITEIIbBHOCTH

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX BEIICCTB

1. 3ananus Ha cocTaBlIeHHE
Ha3BaHUN OPraHUYECKHUX

COCIMHEHUN 110 TPUBHAIBHOU
WIH




MMPUMCEHHUTEIIBHO K
Pa3JIMYHbIM KOHTCKCTAM.

MEKTYHapOAHOMN
CHCTEMATUYECKON
HOMEHKJIAType.

2. 3ajaHus Ha COCTaBJICHHE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (OpPMYIT
OpraHNYeCcKHUX BEIICCTB
OT/IENIbHBIX

KJIACCOB.

3. 3agauu Ha ompeeNeHre
npocreei GopmMyIibl
OpraHN4YeCcKon MOJIEKYJIbI,
UCXOJs

13 3JIEMEHTHOro cocTana (B %)

OK 01

Bribupath ciocoOs! perieHus
3aj1a4 NpoQeccuOHANbHOM
JeSITeTbHOCTH
HNPUMEHHUTENBHO K
pa3IMYHBIM KOHTEKCTaM.

OK 02

Hcnonb30BaTh COBPEMEHHBIE
CpeZCTBa IIOUCKA, aHAIN3a U
UHTEPIpETaun
uHpopmanuu u
MH(pOpMalLlMOHHbIE
TEXHOJIOTUH ISl BBITIOJIHEHUS
3a/1a4 MpoQecCHOHATIBHON
NEeSITEIbHOCTH.

OK 04

A¢pdexTuBHO
B3aUMOJICUCTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMaHJe.

CBolicTBa OpraHUYeCKUX
COCIMHEHU I

1. 3amaHus Ha coCTaBJICHUE

YpaBHEHUU XUMHUYECKUX
peaxkiuu ¢

y4acTUEM OpraHUYECKUX
BEILIECTB

Ha OCHOBAHUH MX COCTaBa U
CTpPOEHHUSI.

2. 3a1aHMs Ha COCTaBJICHHUE
YpaBHEHUU XHUMHYCCKHX
peakuumii,

WUTIOCTPUPYIOLINX XUMHUYECKUE
CBOICTBA C Y4ETOM MEXaHU3MOB
IIPOTEKaHUs JaHHBIX PEaKUuil U
TE€HETUYECKON CBSI3U
OpraHMYECKHUX

BEIIECTB Pa3HbIX KJIACCOB.

3. PacuerHsble 3a1auu 1o
YpPaBHEHUSAM peakuuit c
y4acTueM

OpraHMYECKUX BEIIECTB.

4. JTaboparopHas paboTa
—Hpespaniennst opranndeckux
BEUIECTB IPU HarpeBaHuM"

OK 01

Be1Oupats criocoOs! perieHus
3a/1a4 MpoeCcCHOHATIBHON
JeSITebHOCTH
NPUMEHHUTEIHHO K
Pa3INYHBIM KOHTEKCTAM.

OK 02

Hcnonb30BaTh COBpEeMEHHBIE
Cpe/CcTBa TIOMCKA, aHAIN3a U
UHTEpIpeTalun
uH(pOpMaluu U
UH(POPMAaIMOHHbIE
TEXHOJIOTUH IS BBITIOJTHEHUS
3aja4 npodeccuoHaIbHON
NeSITETTHHOCTH.

Wnentuduxarms
OPraHUYEeCKHUX BELIECTB,
UX 3HAYCHUE U
MIPUMEHEHHE B OBITOBOMA
Y MPOU3BOACTBEHHOMN
JIeSITEILHOCTH YEJI0BEKa

1.IIpakTHKO-OpUEHTHPOBAHHBIE
3aJJaHus 110 COCTABIICHUIO
XUMHAYECKHUX peakuui c
y4acTHeM

OpraHMYECKHUX BEUIECTB, B TOM
qucie

UCTIONB3YEMBIX JUIS UX
uaeHTUPUKAIUH B OBITY U
MPOMBIIIJIEHHOCTH.
2.JIaGopatopHas pabora:
«Unentudukamnms
OpPraHUYeCKUX

COeTUHEHNN OTIEJIbHBIX
KJIaCCOB»




OK 04

O dexTuBHO
B3aUMO/ICHICTBOBATh U
paboTath B KOJIJIEKTUBE U
KOMaHJIe.

Pazgen 5.
Kunernueckue n
TEPMOIMHAMUYECKHUE
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHUYECKUX PEaKIUi

OK 01

Br16upath criocoObI penieHus
3a/1a4 npodeccHoOHATBHON
JEeSITeIIbHOCTH
MPUMEHHUTEIHHO K
Pa3InYHBIM KOHTCKCTAM.

OK 02

Hcnonp30BaTh COBpEeMEHHbBIE
CpeCTBa IIOMCKA, aHAIN3a U
UHTEPIpETAUN
uH(popMaLuu U
UH(POPMAIIMOHHBIC
TEXHOJIOTHH VISl BBITOJIHEHUS
3aj71a4 PO eCcCUOHATBHOM
NeSITETTHHOCTH.

CKOpOCTh XMMHUYECKUX
peakuuii. XuMruueckoe
paBHOBecCHE

IIpakTHKO - OpPUEHTUPOBAHHBIE
TEOPETUYECKHE  3aJaHus  Ha
aHaJIn3

(bakTOpOB, BIUAIOLINX HA
U3MEHEHNE CKOpPOCTH
XUMHUYECKON

peaxkuuu. [IpakTuko-
OpUEHTUPOBAHHBIE 3a/JaHU Ha
IIpUMEHeHue npuHuuna Jle-
[aTenbe 11 HAXOKIACHUS

Paznien 6. PacTBOphI

OK 01

Br16uparh criocoObI penieHus
3a/1a4 poeCcCHOHATIBLHON
JESITEIbHOCTH
MPUMEHHUTEITHHO K
pa3IMYHBIM KOHTEKCTaM.

OK 02

Hcnonb30BaTh COBpEMEHHbBIE
CpeZCTBa TIOMCKA, aHAIN3a U
MHTEPIIpETAlUU
uH(pOpMaluu U
uH(pOpMaIlMOHHbBIE
TEXHOJIOTHH JIJISI BBITOJTHEHUS
3a/1a4 npodeccuoHaNbHON
NeSITETTHHOCTH.

[TonsiTue o pacTBOpax

1. 3ajaun Ha IPUTrOTOBIICHUE
pacTBOpOB

2. [IpakTuko -
OpPUEHTHPOBAaHHbIE

pacueTHbIE 3a/laHus Ha
JUCIIEPCHBIE CUCTEMBI,
HCIIOJIb3yEMBIE B OBITOBOM 1
IIPOU3BOJICTBEHHOU
JIeSITEIIbHOCTH

4eJI0BeKa

OK 01

Br16upaTh criocoObl perieHus
3aja4 IpogeccuoHaIbHOM
JeSITEIIbBHOCTH
NPUMEHHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM.

OK 04

OddexTuBHO
B3aMMOJIEIICTBOBATD U
paboTaTh B KOJJIEKTHBE 1

HccnenoBanne cBOUCTB
pacTBOpOB

JlaGoparopHas pabota
—Hpurorosnenue pactBopos”




KOMaH/IE.

[TpodeccnonambHO-OPHUEHTUPO

BaHHOE cojiepKaHue (CoAepKaHue MPUKIIATHOTO MOYJIs)

Pazgen 7. 3ammra Kedca (c  ydeTrom
Xumus B OBITY U Oynymen
MIPOU3BOICTBEHHOM npodeccuOHaTBLHON
JIeSITeNIbHOCTH YeJIOBEKa JIESITEIbHOCTH)
OK 01 Xumus B OBITY U Keiic (¢ yuerom Oymymieit
Br16upath criocoObl penieHus | mpou3BOACTBEHHOMN npodeccuoHaIbHON
3aja4 rnpodeccruoHalIbHON NeSITeNIbHOCTH YeJIOBEKa JIESITEIIbHOCTH )

JeSITeIbHOCTH
MPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTAM.

OK 02

Hcnonb30BaTh COBPEMEHHBIE
CpeICTBa MOKCKA, aHAJIN3a U
UHTEPIpETaun
uHpopmanuu u
UMH(pOpMalLlMOHHbIE
TEXHOJIOTHH JIJIsl BBITOJIHEHUS
3a/1a4 MpoecCHOHAILHON
NEeSITETTHHOCTH.

OK 04

Db dexTnBHO
B3aMMOJICIICTBOBATh U
paboTarh B KOJUIEKTUBE U
KOMaHJe.

OK 07

CoelicTBOBATh COXPAHEHUIO
OKpYKarolleu Cpeibl,
pecypcocOepexeHHIo,
NPUMEHSTH 3HaHUS 00
U3MEHEHHUHU KJIMMaTa,
HNPUHLIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA, 3P (PEKTUBHO
JIEUCTBOBATE B
Ype3BBIYAHBIX CUTYAIIHSX.

Bo3moxxHbBIE TEMBI KEHCOB:

1. IloTerienne K1uMara u
BBICBOOOXKIEHHE Ta30BbIX
THAPATOB CO JIHA OKEaHa.

2. bynymwme warepuansl s
aBHa-,

MAalIuHO- U PUOOPOCTPOCHUS.
3. HoBble maTepualibl s
COJTHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PACTUTENIBHBIX MIPENapaToB

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

B xozme peannsanum oOyueHHs] UCHOJIB3YETCSl CMEIIAHHOE O0Yy4EeHUE, OCHOBAaHHOE Ha
UHTETPallii TEXHOJIOTUH TPaJULMOHHOTO W DHJIEKTPOHHOIO OOYYeHHUs, 3aMelIeHHH 4YacTu
TPaJMLIMOHHBIX YU4eOHBIX QOpM 3aHATHH, GopMaMU U BUAAMU B3aMMOJICHCTBUS B JIEKTPOHHOU

00pa3oBaTeNLHOM cpe/e.

[IpumensitoTcst cneayronme MoAenu o0ydeHHUs: epeBEepHYTHIM KIIacc, KOrAa CTYIEHTHI
3HAKOMSITCSI C HOBBIM MaTE€pHaJIOM IPH MTOMOIIH 3JIEKTPOHHBIX PECYPCOB CAMOCTOSTENBHO JJOMA,
a Ha ayIUTOPHBIX 3aHATUAX MPOUCXOAUT OOCYKIEHUE U3yUYEHHOTO0 MaTepuara.

OcBoenne 00pa30BaTENIbHOM MHpPOrpaMMbl OOECHEUMBACTCA pPeCcypcamMy HIIEKTPOHHOM

uH(pOpMalMOHHO - oOpa3zoBarenbHOl cpeasl SDO.MIET.RU

B mnpouecce oOyueHHs Hpu NPOBENCHUU 3aHATUH U JUIS CAMOCTOSITENbHOW paboThI
HCIOJIb3YIOTCSI BHYTPEHHUE 3JIEKTPOHHBIE PECYPCHI B PA3IMYHBIX (OopMax.




[Ipu mpoBeneHUM 3aHATUN W JUIL CAMOCTOSITENILHOW pabOTHl MCHOIB3YIOTCS BHEIIHHE
AJICKTPOHHBIE PECYPCHI B hopMax:
- 3JIEKTPOHHBIX KOMIIOHEHTOB CEPBUCOB:
https://resh.edu.ru/
https://mob-edu.ru/
https://www.mos.ru/city/projects/mesh/

PaGouass mporpamMmma yueOHOW IUCHUIUIMHBI «XUMHUS» 10 CHEHUAIBHOCTH CpPEIHEro
npoheccCHOHATLHOTO o0Opa3oBaHUs 09.02.07 «HbopmanmoHHbIe CUCTEMBI u
porpaMMHupoOBaHuE» pa3paboTaHa B KoJuleKe 3eKTpoHukH U nHpopmatuku 30.04.2025 rona,
poTokoi Ne 6.

JINCT COI'NTACOBAHU A
Pabouast mporpamMma coritacoBana ¢ fupektopoM kosuiemka O HUY MUDT

JlupexTop KoJutemka / /C.H. JInuTBuHOBa /
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